Sxonczun

AKAPOKOMIIJIEKCH TTPOMHCJIOBHX CANIB YKPATHHU TA OCOBJIMBOCTI
IX CTPYKTYPH. AKMMOB 1. A, KOJIOJOYKA JI. O, ITABJIMYEHKO I1. T, BOH-
TEHKO A. M, KYJIbYMLbKHMHK O. I, BIHHHK O. M, TIOTPEBHSK C. I—
BECTH. 300J1., 1993, Ne 6.— Exonoriusa pisHOMaHiTHiCTBE NpEACTABHHKIB aKapOKOMII-
JieKcy MoxKe 3abe3neunTH (QOPMYBaHHA PpOSTalyXKEHHX JIZHUKOCIB JKHBJAEHHR Ha 6a3i pos-
rnAanyTHx Buais. HasBricTe nmpowapky npeAcTaBHHKIB aKapOKOMIVIGKCA, IO MalTh cepelni
NOKA3HHKH TPAIUIANHA MOMEe CIYIYBaTH IHAMKAaTOPOM CT4/70CTi arpomeHo3a  NJIOAOBOro

cany.

INDUSTRIAL ORCHARD MITE ASSOCIATIONS IN UKRAINE AND THEIR
STRUCTURAL PECULIARITIES. AKIMOV 1. A, KOLODOCHKA L. A, PAVLIT-
SHENKO P. G, VOITENKO A. N, KULCZYCKI A. G, VINNIK E. N, POGREB-
NYAK S. G.—VESTN. ZOOL., 1993, N 6.— Ecological diversity of mite associations
resulted in forming network alimentary chains based upon species considered. A layer
of livegage occurrence species might represent an indicator for mite coenosis of a fruit
orchard.
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H3YYEHHUE NOJIETA NITHL HA YKPAHHE
COOBILIEHHE 1. HCCIIENOBAHHE CBOBOAHOIO MOJETA

Cnoco6HocTe K MOJeTy — BaXHefdllas O6HOJOrHYeCKas uYepTa NOTHL. |paaHUHOHHO
npoGieMsl, CBA3aHHLIE C TNONETOM NATHI, WIMPOKO H3Yy4alTcs B HanGonee DasBHTHX CTpa-
Hax: 'epmanun, CIIA, Benuko6putamun, CHI. HecMoTps Ha 3sHauuTeNbHBbIA mporpecc B
3Toll OfnacTH, AOCTHTHYTHIl 33 MOCNeNHHe AECATHIETHS, KPYr BOMPOCOB, KACAIOULHXCH MO-
JleTa TNTHU, MOCTOAHHO paciuupsiercs. Han stofi mpoGaemofi paGoTaT He TOABKO GHOJIO-
TH, HO H MpPEeACTaBHTENH APYPrHX Hayk. Jlas ycnellHOH OpDHEHTALHH B NOCTOSHHO pacTy-
[meM MnoTOoKe HHGOPMAalHH GOJbIIYIO MOJb3Y MPHHOCHT NOABJEHHe 00630pPOB, CYMMHPYIOIIHX
JOCTHXEHHA KaKoH-NHGO na6opaTOpPHH HJH e pe3yJbTATH HCCAEAOBaHHI, MOCBSIIEHHEX
onpenenenHomy acmnekTy npobnembl. Ocofblfi HHTepec NPEACTABJASIOT HCUEPNEBIBAWIIHE O6-
30pH, o00ofwWwawlHe Bce HCCAEAOBaHHS, NPOBEAEHHHE B Kakoii-iHG0 crtpane. [Ipamepom
MOryT OBITb GuaecTsllHe paboTh, OTpaXKalollHe cymlecTBeHHBI BKaaz poccuiickux (Koxk-
wafickiii, 1982) n memeuknx (Nahtigall, 1984) yuenrix B usyuenue mosera nrui. B sToit pa-
60Te Mbl NONBLITAGMCA OCBETHTb BKJIAA YKDAaHHCKHX  HCC/IefOBaTe/eii B H3YYeHHE 3TOTO
Bomnpoca *,

B pasunoe Bpemsa HccnesoBaHHA NPOBONHAHCE B XapbkoBckoM H KuesckoM yHHBep-
cuterax, Hucturyte Ouonorus ioxubix Mopeifi (CeBactomonn), MHCTHTYTax 30010rMH H
ruapoauHaMukd AH VYkpauun (Kues). [lepBole nyGauKauud  NOSIBHAHCE B CEPEIHHE
60-x romoe. 310 pabotet M. A. EcHieBcko#i 06 3KOJ0ro-MOpGOJIOrHYECKHX afanTalHax
K nonetry y xasoponkoB (1965—I1967) u muonepnaa pabora A. B. Kucrakosckoro (1967)
O foneTe NTHIL Hajl 3KPaHOM H TAHccHpoBaHHH. B jpasbHefilleM Kpyr BOMPOCOB 3HAUHTENb-
HO DAacIUHPHJCH, 4 KOJHYECTBO HccaefosaTesic, paborarollux B 5TOE 06JacTH, BO3POCIO.
YcHAHA YKPaHHCKHX YYeHEIX KOHLEHTDHPOBA/NHCb, B OCHOBHOM, Ha H3yYeHHH MOP®OJIOrH-
YECKHX H 3JKOJIOTHUeCKHX afanTtauuii Kk moaety. Ocoboe BHHMaHHe YAENAIOCH MaJjOH3yuYeH-
HBIM CTODPOHAM OHOJOTHH CBOGOZHOTO MOJ€Ta NTHI, T. K. B HACTOsiWee BpeMs, Paaroaaps
PA3NHUNEIM SKCHCPHMEHTAM H TEOPETHUECKHM pa3paboTKaM, HeT HeJOCTaTKa B TCHNOTe-
3aX O TOM, KaK [AOJIKHBI JIeTaTh NTHIBL, HO OYeHb HEMHOrO CBEASHHH O TOM, KaK B Jeii-
CTBHTEJNBHOCTH BejeT ce6s NTHUA B YCJOBHAX CBOGOIHOrO MoOJCTa.

YuHTHIBAsE XapakTep pPaboTbl, Mbl ONYCKaeM aHajH3 JIHTePaTYpPHl — ero MOXHO Hali-
TH B UHTHPyeMbIX paGorax. 3iech BHHMaHHe GyJeT CKOHUEHTPHPOBAHO B MEPBYIO O4epe/lb,

* Pa6ora Guna ponoxena Ha X Bcecolo3nofl opHHTONOrHYecKoi Koidepenisn H B
KpaTkoil dopme onyliHKOBaHa B MaTepHanax KoHgepenuun (Lleanix, 1991).
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Puc. 1. 3aBHCHMOCTb CKOPOCTH TOJETA JBICYXH OT 4acTOTH B3MaXOB KpBUIbEB MpDH TOPH-
3oHTanbHoM noaetre (A) u or yrina noanpema npu B3aere (5) (Komapos, MopasuHos,
1989).

Fig. 1. The coot flight speed as related to wingbeat irequency in horizontal flight (4)
and to take-off flight angle (5) (Komarov, Mordvinov, 1989).

Ha HaHOOJee 3HAUHMBIX pE3YJbTaTaX, MNOJYYeHHHIX YKDAHHCKHMH HccuaeRoBaTensMH. Jlas
ynobctea o630p pa30OHT Ha pasgensl, XOTsi MHOrHe BOMNDOCH, paccMaTpHBaeMbleé B PasHHX
paspenax, HepeAKO TECHO CBA3aHH APYr ¢ APYroM.

1. TexuHka mojera. [laBHO mnpeanosaraloch, YTO MeXAY 4YacTOTOH
B3MaXOB KDEUIBSMH H CKOPOCTBIO MOJIeTa NTHLBI MOXKET CYLIeCTBOBAThb OI-
penenenas cBsisb. OfHAKO efMHHYHEIE TMONBITKH BLIABHTb XapakKTep 3TOH
CBfI3W ycllexa He HMeJH. DHTY3Ha3M lcclefloBaTesiell TacHJCH ellle H TeM,
YTO AOBOJIbHO MOMyJIApHAas THIOTEe3a O TOM, YTO MOJIET NTHL [NPOHCXOAHT B
Pe30HAHCHOM pexHMe, NpeAcKasbiBaja OTCYTCTBHE KaKOi-1HOO 3aBHCHMO-
CTH MeXZAy 3THMH mapaMeTpaMH. He crmocofcTBOBaJiH 3TOMY H Pe3yJbTaThl
H3y4YeHHs1 MOJEeTA MTHI B a3poAHHaMHYecKoil Tpybe (cM. pasn. 4).

Ilpn HcclienOoBaHHH MOJIeTa cepulX Llaneb Obljia HalifleHa KPHBOJIHHEM-
HSl CBA3b MEXJy YacTOTOil B3MaXOB KPHJbSIMH H CKOpocThio nmoaera® (LlBe-
JAHX H 1p., 1982, 1984; Tsvelykh et al., 1985), npuuem ee xapakrep COOTBeT-
CTBOBaJl XapaKTepy 3aBHCHMOCTH 3HEPreTHYeCKHX 3aTPaT OT CKOPOCTH IO-
JleTa, NOJyueHHOH B HEKOTODBbIX J1aGopaTOPHBIX 3KCNEPHMEHTaX H MpeAcKa-
3aHHBIX TeopHeH (cM. Takxke pasfA. 2). Ilpu nanbHefinleM HCCIENOBaHHH
3TOr0 BONMpOcA AOCTOBepHAas NPSMOJHHelHas CBA3b MEXAY CKOPOCTbIO IO-
JeTa M YaCTOTOH B3MaxXxOB KpbLIbsiMH 00HapyxeHa NPH H3yuYeHHH cBobOOL-
HOTO MoJieTa MeCcTPOHOCHX H peuyHbix Kpauek (LlBeawix, 1985, 1986a), mop-
CKHX rony0KoB, rajok, rpadeii H roayGeii (Llseanix, 1988a), swicyx (Ko-
MapoB, MopasuHoB, 1989) (puc. 1, a), UHCTHKOB, TOMOPKOB, TOHKOKJIOBHIX
Kafip (MopasunoB, 1992a), kpacHoJaHUero M OepHHrHACKOro O6aKJ/IaHOB
(MopasunoB, 19926).

Tonkas CTpyKTypa KHHeMAaTHKM B3Maxa NpPH Pa3JIHYHLIX peXHMax H
CKOpPOCTSX noJieta Obia NoApobHO HecaenoBana y Jbicyx (Komapos, Mopa-
BHHOB, 1989). Ana/H3 KHHOrpaMM [OKa3aJ, UTO C yBeJHUeHHeM CKOPOCTH
FOPH30HTAJBHOTO MOJIETa BpeMsi, 3aTpayHBaeMOe Ha MNOABEM KpBLIA, CHH-
KaeTcss MeAJeHHee, YeM BpeMs OMyCKaHHs. Bblia HcciaenoBaHa Takxe 3a-
BHCHMOCTb CKOPOCTH MOJIETa OT YIia molheMma npH Bajaete (puc. 1, 6). das
CPABHHUTE/JbHOH XapPAKTEPHUCTHKH JIETHBIX CHOCOOHOCTEH MNTHIL 3THMH XKe
aBTOPaMH NPeNJOKEH HOBLIA MOKa3aTe b — NPHBEACHHLI luar, pasee NpH-
MEHABIIHHCS AJS XapaKTePHCTHKH CKOPOCTHBLIX KauyecTB NJaBaloLIHX KH-
BOTHEIX. OH MMOKa3blBaeT, CKOJIBKO JJIMH TeJia MpoJieTaeT NTHIIA 3a BpeMs
ONHOTO JIOKOMOTODHOrO LHKJA. DTOT MOKAa3aTelb A2eT BO3MOXKHOCTE 00b-
€KTHBHO OLeHHThb 3(P(heKTHBHOCTb paboThl JleTaTeNbHOTO annapaTta NTHIHL.

* 3pmeck H manee CKOPOCTb MOJETd H3MEpAJach B OCHOBHOM MPH NMOMOILH TPHAHTYJS-
uHoHHOH ycrtanoBku (Lleenwix, 1978, 1985) WM MEeTOAOM KHHOCHEMKH.
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OH c ycnexoM HCIOJb30BaH AJ5 CPaBHEHHS JIETHBIX KauyeCTB NTHIL Pa3HslX
sKoMopdosiorHueckux rpynn (Mopasunos, 1992a; 19926).

2. IdHepreruka noJjera. Bonpoc o TOM, cKOJbKO 3HEPrHH 3aTPayHBAaKOT
B NOJIeTe NTHIL, BCeria MpHBJIeKa/] BHHMaHHe HcciaegoBartened. OnHAKO cy-
LIeCTBEHHbIE METOAHUYECKHe H TeXHHYeCKHe TPYJAHOCTH CHJbHO 3aMeMJsioT
nporpecc B 3TOH o6JsacTH. [103TOMy Ka/0oe HOBOe ONpelejieHHe 3HePreTH:
YeCKHX 34TpaT B NOJieTe Yy KakKoro-aH60 BHAA NTHI CTAHOBHTCS 3aMETHBIM
warom Bneped. OcoObblii HHTepec NpPeACTaBJAKT CPaBHHTEJbHbIE HCC/AELO0-
BaHH$ MO 3HepreTHKe GJU3KHX BHAOB H H3MEHEHHIO 3HeDreTHYeCKHX 3aTpar
B 3aBHCHMOCTH OT U3MEHEeHHH Pa3/IHYHBIX NapaMeTpOB MoJeTa.

CoBpeMeHHble NpeACTaBJEHHSI O XapaKTepe 3aBHCHMOCTH 3HepreTHye-
CKHX 3aTPaT OT CKOPOCTH moJieTa npenanosaraioT ee U-o6pasHbifi xapakrep.
3to npeanoJiaraeT CyllecTBOBAHHE ABYX ONTHMAaJbHbIX CKOPOCTEH moJera:
MeHblllefi, ONTHMAaJbHOH C TOYKH 3PEHHS SHEPreTHYECKHX 3aTpaTr 3a ejHHH-
Iy BpeMeHH, H OoJiblleH, ONTHMAa/lbHOH C TOYKH 3DEHHs 3HeprosaTpar 3a
eAMHHLY nyTH (ee OGLIYHO HAaXOAAT NPH NMOMOIUIH KacaTeJbHOH, NMpOBeJeH-
HOH OT Hauaja KoopAHHAT K U-00pa3Hoii KPHBOH «3HePrHs — CKOPOCTB»).
JlBa mHKa pacnpelesieHHsl cKOpocTell GbuTH 0GHAapYyKEeHBl NPH HCC/AeN0BaHHH
cBo6omHOro noJsiera cepouix mamneas (LlBenwix u ap., 1984). Ilpuuem nepBo-
My H3 HHX (MeHbLIeMy) COOTBeTCTByeT MHHHMaJbHash 4HacToTa B3MaxoB
KPHJAbAMH. 3TO a0 BO3MOXKHOCTh 3aKJIOYHTh, YTO IPH NaHHOH CKOPOCTH
3HepreTHUEeCKHEe 3aTPaThl HA IOJET Y CephIX Lanejb MHHHMa/AbHbl. BTopo#
MHK, BEPOSATHO, COOTBETCTBYeT MHHHMAJBHBIM 3aTPaTaM 33 ENHHHIY IYyTH.
OnHako KPHTHYECKHH aHaJ/Ii3 CYLIECTBYIOUIHX 3KCIIEDHMEHTAJbHBIX JaHHBIX
(LLBearix, 1988a) mo3BO/IHA NPHATH K 3aKJ/IOYEHHIO, UTO B JHANa30He CKO-
pocreii, Haubosee 4ACTO HCHOJb3yeMbIX NTHLUAMH, 3aBHCHMOCTb 3Heprosa-
TpaT OT CKOPOCTH NOJieTa MOXeT aNNpOKCHMHPOBAaTbCs NMPAMOH (HJIH O4YeHb
noJioroii KpuBoii). MiMeHHO Tako#i xapakTep HMeEeT CBS3b ME/y CKOPOCThIO
H 4acTOTOH B3MaxoB KpPBUIbSMH y OOJbIIHHCTBA NTHI (cM. pasa. 1). 3to
OTKPHIBAET BO3MOIKHOCTE CYNHTb O HANDPSKEHHOCTH MOJIeTa NTHUH 0 Xa-
PaKTepHOHl [Jfi HEro 4acToTe B3MaxOB KpHUIbAMH. JIJAsi uYaek H BpaHO-
BbIX OKa3a/JoCh BO3MOXHBLIM MOJYYHTb YpaBHEHHS perpeccHH, CBf3HI-
BalOIIHe YaCcTOTY B3MaxXOB KPbLIbSMH H SHEpPreTHYeCKHe 3aTPaThl NTHOH B
MOJIETE.

B stoMm xe uccaenoBaHHH ObI0O OOHApyIKeHO, YTO MODCKHe roJyOKH,
BO3BpalllalolllHecs B THe3AOBYI0 KOJIOHHIO, HMeEIT JOCTOBepHO OG0JbIIYI0
CKOPOCTb, YeM JieTsilllHe Ha KOpMexKKy. AHa/lH3 CyLIecTBYWIIHX MoJenei,
MOrylHX OOBACHHTb 3TO SIBJEHHE, IPHBeJ] K BLIBOAY O TOM, YTO B JAaHHOM
cayyae HaHOoJiee BepDOATHOH NPHYHHOH HabJ/rofaeMoOro yBeJHUeHHst CKOPO-
CTH TNOJIETA SIBJISIETCS KOMIMEHCAIHs yBeJHYEHHS BECOBOH HArpy3KH Ha KDHI-
J10, 00ycJIOBJIeHHAs HAMOJHEHHEM MHILEBOTO TPakKTa KOPMOM AJs MNTEHUOB.

Llenwifi psAn BOMPOCOB CTAN0 BO3MOXHBIM pa3pellHTb B pe3yJbTaTe
H3Y4YEHHs MOJIETHBIX 3dHepro3aTpaTr OeperoBeix Jactouek (LIBeasix, 19886).
Jlo 3Toro pasnuyHsi B NOJIETHLIX HEPro3aTpaTax y JacTo4eK OOBACHAIHCH
Ooabluell WM MEHbUIEH CTelNeHb HCNOJb30BAHHS 3HeprocOeperalolmix TH-
noB mnojaera (CKOJb3sllero, mapsulero). OQHAKO NOJIeTHblE 3HEPro3aTpaThl
y 3TOTO BHAA OKA3aJHCh HHIKE, YeM MOXHO GBUIO MPEeANOJOXKHTb, HCXOAS
H3 €ero noJIETHOro moBeAEHHHA — VY 6eperomﬂx JIACTOYEK BLHIABJIEHBI CaMble
HH3KHEe B 3TOH rpymnmne OTHOCHTEJIbHbBIE 3HEPro3aTpaThl B MOJIETE — OHH BCe-
ro Julib B 2,4 pasa mnpeBnuanT MeraGonuaM B noxkoe. KcraTt, 310 noka
caMble HH3KHE OTHOCHTE/bHblE 3HEPro3aTpaThl B MOJIETE, BHISABJEHHBE B
Kaacce ntHiu. B atom ke HccnemoBanuu Gblia BBIIBHHYTa THIOOTE3a, CBSA-
3LIBAIONLAs MOJETHble 3HEPro3aTpaThl JiacToueK ¢ GoJblieli HJAH MeHbIUeH
«a3pQAHHAMHYHOCTbIO® HX OpPraHOB I0OJIeTa, KOTOpas, B CBOI OuYepellb, CBsl-
3aHa cO CTeNeHblO HCMOJb30BAHHA JIACTOYKAMH Pas3/IHUHBEIX THIOB Mally-
utero nonera. CpaBHeHHe yAe/bHBIX 2HEPro3aTpaTr B IOJETE JACTOYEK C
H3yueHHbIMH paHee (Llseanix, 1982) pasnHuHsMH B CTDOEHHH OPraHOB MO-
JieTa B 3TOH TPyMme CBHAETENLCTBYET B MOJb3Y MPEAJNOMKEHHOH THIIOTE3HL.
K aHanoruynbiM BbLIBOJAaM NPHBOAAT H Pe3yJbTAThl CPaBHEHHS OCOGEHHO-
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cTeifl CTPOEHHS OpraHoB MoJieTa, JeTHOH OHOJOMHH M 3HepreTHYeCKHX
3aTparT B MoJeTe y npeAcTaBHTeNel ceMeiicTBa BbiopKoBbiX (LlBesbix, 19888).

TakuM o6pa3oM, 3KOJOrHYecKas chelHaNH3allHsi K 6oJiee MPOAOJKH-
TeJbHBIM [OJIETaM HAa NaJbHOCTh BeNeT K CHHXKEHHIO YAeJbHBIX 3Heprosa-
TPAaT B MOJIETE, YTO JOCTHraeTCs NOBLILICHHEM a3pPOAHHAMHYeCKOro KauecT-
Ba JeTaTeJIbHOro amnmnaparta. BbisiBleHHasi CBsi3b MeKAYy CTPOEHHEM oOpra-
HOB MOJIeTa H 3HEPreTHYECKHMH 3aTPaTaMH Ha MOJIeT NPeACTaBAsieT YHH-
KaJIbHYI0 BO3MOXKHOCTb MpeACKAa3biBaTh YyPOBEHb 3HEPro3aTtpaTr B IMOJeETe
y OJH3KHX BHAOB NyTeM CPaBHEHHs CTPOEHHS HX JIETATEJNbHOro anmapara.

3. Moaer nap skpanwom. A. B. Kucrskosckuit (1967, 1970) nepsrim
NpeAnoJIOXHJ, 4TO NTHUBL, JeTsllHe Hal BOAOH HJH HHOH MJOCKO# MOBepx-
HOCTbIO, HCIOJB3YIOT 3KPaHHBIH 3(MdeKT, T. €. CHHXKEeHHe [AHHAMHYCCKOro
COMPOTHBJEHHS NPH [ABHXXeHHH BAOJbL IPAHHIE [IBYX Cpel ¢ pa3Hoil IIOT-
HocThiOo, MM 3Ke chenaH psin leHHeHIIMX HaGJOAeHHI 3a MOBeJeHHEM MNTHI]
OPH TMOJIETE HajJ 3KPAHOM H MepeuyHcJeHbl rpynnbl nTHi, Hauboaee yacTo
HCIOJIb3YIOLIHe TaKOoi NoJjieT. ITHM e aBTOPOM NPOH3BeIeHHl MpelBapH-
TeJbHble BH3ya/bHble OLUEHKH KOJIHYECTBEHHLIX H3MEHEHHH B TeXHHKe I0-
JieTa NTHI NPH MepexoAe K NoJeTy Hall IKPAaHOM H ONHCaHbLl CHTyaUHH, MPH
KOTOPBIX TaKOH MoJieT 0OBIYHO HCNOJb3YyeTCs.

TeopeTnueckHii aHaJH3 HEKOTOPHIX ACMEKTOB 3TOi MPO6JEMBI, YYHTbI-
BAWIUHH TaKKe pe3yJbTaThl OPHTHHAJBHBEIX Aa3POJHHAMHUECKHX 3KCIEpH-
meutoB (Benunckuii u ap., 1975), nmokasan, 4To 3KPaHHBIH 3(HEKT MOXKET
[IpOsABJSTLCS MPH NOJETE He TOJbKO HAajA TJAalKOH, HO H HaA BOJIHOBOH mo-
BepxHOCTbI0 (mpaBAa, 3/ech MOJEeJHPOBAJCH He MallylUIHid, a CKOJb3SLLIHIA
MoJIeT Ha HEMOABHKHBIX KpPBUIbAX). DblIa TakKe BhlYMC/AeHA MaKCHMAalb-
Has BHICOTA BOJIH, NPH KOTOPOji Tako# mnoJjer eme 3ddextusen. ABTOPE
HCC/JECAOBAHUA NPHILIH K HCKJIIOYHTENbHO BajKHOMY BBIBOAY O TOM, YTO
NPAMOJIHHEeHHOe DAaBHOMEDHOE [BHIKEHHe KpbiZia Ha 3alaHHOH MaJoil BHI-
€OTe HaJ B3BOJHOBAHHOH NOBEDXHOCTBIO 3JHepreTH4YecKH OoJjee I1esecool-
Pa3HO, 4eM [BHXEHHe TAKOro e Kpblla HaJ HEBO3MYLIGHHOH NOBEpPXHO-
ctbio. IITHUEI MOryT yBeqHYHTb 3)dEKT OT HCMOJNb30BaHHS 3TOTO SIBJEHHS,
H3MeHsAs COOTBeTCTBYIONIHM o6pa3oM yroJ aTakKH KpHJAbeB. B stoft pabore
paspaboTaHBl KPHTeDHH H BblAeJeHbl BHABI TNTHI, MopdoJsorHueckHe oco-
GeHHOCTH KOTOPBLIX CMOCOOCTBYIOT HCHIOJIB30B-TMI0 3KpaHHoro 3ddexra.

H3mepeHHs YHCNOBBIX XapaKTepHCTHK cBOOOAHOro moJiera yaek B Ge3-
BeTpHE MOKasaJjH, 4TO Mepexol K MOoJIeTy Haj 3KPaHOM He CONpPOBOXKIAET-
¢l H3MEHEeHHSMH B TeXHHKe IoJeTa, B TO BpeMsl KaK CKOpPOCTb IOJieTa 3a-
meTHO Bospacraer (Llenwix, 1989). Hcnonbr3ays monyuennnie panee (Llge-
JablX, 1988a) ypaBHeHHS, CBfA3BIBAIOIIHE UAaCTOTY B3MaXOB KPBUIbAMH, CKO-
POCTb MOJIeTa H 3HePreTHUeCKHe 3aTpPaThl B [OJeTe, H CPAaBHHBAs OXKHAae-
MYI0 NPH AAHHOH YacTOTe B3MAXOB KPHUIBSIMH CKOPOCTh MOJIETA C pealibHO
HabJonaeMol, BAepBble yAaJOCh OUEHHTb 3HEPreTHUECKHH BBIHTPBILI MTH-
Bl OT HCHOJNBb30BaHHA 3(dexTa s3kpaHa. [lo 3THM oLeHKaM NpPH MauUIyIleM
MoJIeTe HaJ 3KPAaHOM 3KOHOMHS JHEPTHH MO CPaBHEHHIO ¢ OGBLIUHBIM HOJe-
ToM pocturaet 15 %.

4. Moner B rOPH3OHTAJNLHOM BO3AYWHOM MOTOKE. BOJILIIHHCTBO HC-
[OJb30BAHHBIX B NPEeAbAYIIHX pasjlejax AaHHBIX NOJyYeHn MNPH HCCAE]0-
BaHHSIX MOJIeTa NTHL B HemoABHHOM Bo3ayxe. OAHAaKO mNTHUAM peAKO
NPHXOAHTCS JIETATh B LUTHJb. TeM He MeHee BONPOC O TOM, KaK H3MEHHIOT-
¢ MOJIETHBIE XapaKTePHCTHKH MTHIl NpPH moJere B BeTpe, paspaloTaH oueHb
cna6o. A Belb KPOMe TEOPETHUECKOrO0 HHTEpPEca 3TOT BONPOC HMeeT BOJib-
I0e NPaKTHYECKOe 3HayeHHe, T. K. TaKHe YHCJIOBBIE XapaKTEPHCTHKH MoJe-
Ta, KaK CKOPOCTb HJH YacTOTa B3MaXOB KPBLLIBSIMH, MOTYT CyLIECTBEHHO
H3MEHSITbCH MPH MOJIeTe B BETPe, a OHH SABJAIOTCH TVIABHBIMH MPH Omnpeje-
JEHHH BHJOBO{l MDHHAAJIEXXHOCTH NTHIL BO BpeMs pPaldapHOro IMpPOC/eKHBA-
HHSl HX NIepeJIeToB.

Ilo Hauana HaIIMX HCC/AENOBAHH{] y)Ke OBLLIO H3BECTHO, UTO CKOPOCThb
moJieTa MTHIL OTHOCHTEJNbHO ABHXKYLIErocsi BO3AyXa (T. H. BO3AYLIHAs CKO-
POCTb) Na/lleKo HE COOTBETCTBYeT CKOPOCTH noJeTa B 6GessetpHe. Oanako
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Puc. 2. Bansanne BeTpeuHoro (ciesa) H nonytHOro (cnpaea) BeTpa Ha CKOPOCTh NOJETa
MOpCKoro roay0Ka; WTPHXOBAas JHHHA — BO3AYIUHAS CKOPOCTh, UHGPE Ha rpadHKax —
YHCJI0 H3MEepeHHH NMpH LaHHOH CHJe BeTPa; MO OCH OPAHHAT — CKOPOCTb NOJeTa, KM/u, To
ocH abcuHce — cKopocTh Betpa, M/c (Lleeasrx, 1990). -

Fig. 2. Effect of the head (left) and tail (right) wind on slender-billed gull T[lighi
speed; dashed line — airspeed; figures — number of measurements at certain wind speed;
ordinate — flight speed, km/n; abscissa — wind speed, m/sec. (Tsvelykh, 1990).

Puc. 3. 3aBucumocts xo3dduuuenta perpec-
CHH DPOCTa BO3AYIIHOH CKOPOCTH NPH BCTpeY-
HOM BeTpe OT YCJAOBHOf Harpy3kH y Kpauek
(1) u uaex (2); Mo OcH OpPAHHAT — KO3(PPH-
UHEHT PErpecCHH, MO OCH abCIHCC — HArpys-
Ka, r'/? (Useawix, 1990).

O
/
@
a9 ._"/ Fig. 3. Airspeed reg ession coeflicient at
(e (o] P g head wind as related to the conditional
\ wing load for terns (/) and gulls (2); ordi-
)

1 .
nate — regression coefiicient, abscissa —
7 g g wing load, g'/® (Tsvelykh, 1990).

1 1 1 !
1 23 4 SME
Puc. 4. Bauanne BCTPeYHOro H NMONYTHOTO BETPa Ha ¥acTOTy B3MaxoB KpBIJIbEB pevHoit

Kpauky; ofo3nauenHd Kak Ha puc. 2 (Lleenmx, 1990).

Fig. 4. Effect of the head and tajl wind on common tern wingbeat frequency; for de-
signations see fig. 2 (Tsvelykh, 1990). -

GOJIbIIMHCTBO HCC/I€AOBaTeNell HCHOPHPOBAJO TOT ()akT, YTO 3aKOHOMEp-
HOCTb H3MEHEHHS BO3AYIIHOH CKOPOCTH NPH YCHJEHHi BCTPEYHOTO BeTpa
MOXKeT ObiTh CYIIECTBEHHO HHOI, YeM NPH aHAaJOTHUHOM YCHJAGHHH MOMyT-
Horo. [IpakTHueckH HHUero He GLIIO H3BECTHO O BJHMsIIH BeTPa HA TEXHH-
Ky NOJeTa, Ha CNoCOOHOCTb NTHL KOMMEHCHPOBATh BCTPO30il CHOE H T.-A.
B pesynbrate nccaenosauuit {LIBeanix, 1984, 19866, 1990, 1992), npose-
LeHHbIX Ha PasJHYHBIX BHAAX NTHL, Obli1 BLISIBJEH psiji 3aKOHOMEDHOCTei,
KOTOPLIC MO3BOJIHIH BHECTH CYUIECTBEHHble H3MEHEHHsl B CYLIeCTBYIOLIHC
NpeJCTABNICHHSA O MOBEAEHHH JIeTsllell B BO3AYIUHOM HOTOKE MTHLL.
Brisicieno, uro CKOpOCTb NMoJleTa JIMHEHHO KOPPENHPYeT CO CKOPOCTbIO
MONYTHOrO HJH BCTPEYHOTrO BETPa B IIHPOKOM JAHANasn'. €ro CKOPOCTei.
Betpeunslit Betep aniA Jersilllell NTHUB — YJAbTHMaTHBHLIT (aKTOp, MOMyT-
HBli{ — aJbTEPHATHBHBIA: B NEPBOM cJiyyae BO3AYIIHASK CKOPOCTb BCerza
3aKOHOMCPHO BO3pacTaeT ¢ yBeJNHUYEHHEM CKODOCTH BETPa, & BO BTOPOM —
Oo0HIYHO cHHXaeTcd (pPHC. 2); HO B 3aBHCHMOCTH OT MOTHBAllHH MOKET H
Bo3pacTaTh. CKOPOCTb NnoJieTa OTHOCHTEJbHO 3€MJH NMPH ITOM, KOHEUHO IKe,
CHHXAeTCsl TIPH BCTPEYHOM H BO3pacTaeT NpH nonyTHoMm Berpe. Ctenens
KOMMelCalkH BETPOBOTO CHOCA BO3PACT4eT C yBeNHUCHHEM KDPBLIOBOI Ha-
rpyskn (puc. 3). Yacrora B3MaXOB KDBLLIbSMH NPH MNONYTHOM BeTpPe H3Me-
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HseTCA MaJio, HO NMPH BCTPeYHOM BeTpe He BO3pacTaeT NapaJjijieibHO BO3-
AYIIHOH CKOPOCTH, KaK 3TO MOXHO 6bUIO OXHAaThb (cM. pasa. 1), a 3ako-
HOMEDHO CHHXKaeTcs (pHC. 4).

ComnocrapjieHse H3MeHeHHH YacTOTH B3MaxoB KPBUIBSAMH ¢ H3MEHEHHS-
MH CKOPOCTH MOJieTa NMpH noJeTe B 6e3BeTpHe, NMpPH MNOJeTe NDOTHB BeTpa
H B aspofiHHamMHyecKoH TpyOe (34ech yacTtoTa cTabH/ABHA B UIHDOKOM JHa-
MasoHe CKOPOCTel) MO3BOJHJO MNPHHTH K 3aKJKUEHHIO, YTO B NOCJIeIHEM
cjaydae MoJeqHpyeTcss He OOBIYHBIH MOJIET NMTHUB, a cBoeoOpa3Has KOMOH-
HAalOHA 3JIEMEHTOB PEXHMOB II0JieTa NPOTHB BeTpa H B HENOJABHXHOM BO3-
Ayxe. DTO siBleHHe NPHAETCS y4YHTHIBATbH NPH HHTepIpeTallHH AAaHHBLIX, NO-
JiyueHHBIX OT JIeTslleld B a3pOJHHAMHUYECKOH TpyDOe NTHILbIL.

BrisiBieHHbIE 3aKOHOMEPHOCTH JlaJdH BO3MOXHOCTh TPeNNOJOMKHTD,
9TO NpH B3aHMO/JeHCTBHH MAalllylllero KpblJla CO BCTPEYHHIM [MOTOKOM BO3-
Lyxa TPOHMCXOAHT MNepepacrnpeie/ieHHe a3PONHHAMHYECKHX CHJ, CJSICTBH-
€M 4Yero fIBJSETCS CHHMKEHHe YacTOThl B3MaxOB KDHUILAMH Ha ¢oHe pocrta
BO3AYUIHOH CKOPOCTH NOJieTa. DTO sBJEHHE MOMKeT CTaTh KJWUOM K 00b-
ACHEHHIO [0Ka 3araJloyHoH CMOCOOHOCTH NTHIL ONpelesisiTh HalpaBJjeHHe
BeTpa B MOJIETE TPH OTCYTCTBHH 3eMHBLIX OPHEHTHPOB, T. K. HCTOUHHKOM HH-
¢opMauuH 0 HampaBJEHHH BO3AYLIHOTO TOTOKAa, B KOTOPOM IepeMellaeTcs
NTHLIA, MOTYT CJAYXHTb H Pa3jIHYHS BO B3aHMOAEHCTBHH MAlUYIIEro KpHI-
Ja ¢ BO3AYUIHBIMH MOTOKAMH Pa3/JIHYHbIX HANpaBJeHHH.
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JOCJILIPKEHHS TIOJILOTY ITITAXIB B YKPAIHI. |. BUBYEHHS BIJIbHOTO
MOJILOTY. UBEJIMX A. H— BECTH. 300JI., 1993, Ne 6.— 3naiineHo AOCTOBipHH
3B'30K MiX IUBHAKICTI) TOJBOTY Ta 4acTOTOK 3Maxis kpun y 12 euaie nraxie. Tomka
CTPYKTYpa KiHeMAaTHKH 3MaxiB 3a pI3HHX pexHMiB noaboTy Oyna AochidXela Yy JHCKH.
Il xapakTepHCTHKH JLOTHHX MOXKJHBOCTeli NTaxiB 3anpononoBaio HOBHII MOKa3HHK —
npuBeaennii Kpok. B aianazoni wenakocTeii, mo naiivactille BHKOPHCTOBYIOTLCA NTaXaMH, 3a-
JEeKHICTL MiK eHepri€l Ta UIBHAKICTIO anpoKCHMYETbCs NpAMol0. ¥ MapTHHOBHX Ta BO-
POIOBHX BH3HAYEeHO KOPEJIATHBHHI 3B'A30K MiX 4acTOTOIO 3MaxiB KPHJ Ta eHeproBHTpa-
tamu. O. B. KucTakiBChLKHIA Bnepuic BHCJIOBHB TNPHNYLIEHHA NP0 BHKOPHCTAHHA NTaxaMmu
ekpaHioro edpekra. OpHrinajabHi eKCliepHMENTH 3 MOAEMsIMH Ta TeOpeTHUHHIl anani3 A03BO-
JAMJMH AIfTH BHCHOBKY, 110 MOJIT Hal XBHJAACTOI MOBEPXHCIO € He MeHll edeKTHBHHM, HIX
an niaackoio. Busmip uncaIoBHX XapaKTepHCTHK NMOJLOTY Hidd BOAAHHM €KpaHoM A03BONB
ouinuty enepreruunuii surpaw (15 %) i ijoro eukopuctanus. [loseaeHo, 110 WBHAKICTDL
BIZHOCHO mMOBITPA OpH 3yeTpiutoMy BiTpi Jinifino 3pocTae, npH nonyTHOMY 3BHUANNO
amkyeTbest. Komnencauis siTpoBoro smnocy 36iablliyerbhes i3 36iablicHHsAM HAaBaHTaXKeHHS
na kpmio. Yactora momaxis Kpua Jinifino 3menwyeTscs npH 3yCcTpiuHoMmy BiTpi, npu no-
NyTHOMY sMelwyeThess Mano. [lokaszauno, uo noait B aepoaunnamiuniii Tpy6i € cBoepimnoio
KoMmb6inauicio noasoty npotu Bitpy Ta npn Geasitpi. [Ttaxun, Biporiano, MoxyTe oaepxy-
BaTH indopMauilo npo HanpsAMOK BITPY, BHKOPHCTOBYIOUH BiAMIHH ¥ B3aemoail KpHaa 3
HOBITPAHKMH NOTOKaMi pisnoro unanpaMry. Lle asuule Moxke mosicHioBaTH 3arajkosy 31aT-
HICTH NMTAXIB BUANAYATH HANPAMOK BITPY NPH BIACYTHOCTI HA3eMIHX OPIEHTHPIB.

BIRD FLIGHT STUDY IN UKRAINE. 1. FREE FLIGHT RESEARCH. TSVLE-
LYKH A N.— VESTN. ZOOL., 1993, N 6.— Signilicanl correlation between [light speed
and wingbeat frequency in 12 bird species is established. Fine wingbeal kinematic
structure have been studied in cool. A new parameler — relative slep —is suggested
to characterize the bird filight ability. In [light speed range mostly common in birds,
the relation between energy expendilure and iflight speed is in approximate to direct line.
The correlations belween the energy expenditlure and wingbeal Irequency in Laridae and
Corvidace is Tound. A. B. Kistyakovsky was [irsl who suggested lhe screen effect to be
used by birds. Original model based experiments and theoretical analysis have led to
a conclusion that ilight over a wavy surface is not less effeclive than that over a
flat one. Measuremenls ol bird ilight characteristics over ithe water suriace show a
certain energetlic advantage (15 %) of the screen effecl use. The air speed is found to be
linearly increasing in headwing and usually decreasing in tailwind. The wind drift com-
pensation increased along with wing load increase. The wingbeat irequency linearly de-
creases in headwind, in tailwind it varies slightly. The flight in a wind tunnel represents
a peculiar combinalion of flight conditions appearing in headwind and slill air conditions.
A bird is suggested lo obtain wind direction inforination upon interaction of the flapping
wing and air [low — this phenomenon is to explain a mysterious abililty of the flying
bird to determine the wind direction without terrestrial landmarks.
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