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NMOUCKOBBIE I1BH)XEHHUA NEWEXOJHbIX NMYEJI
I. HEHANPABJIEHHDBIH CJIYYAWHbBI MOUCK

B nocnesnHe roabl NMOHCKOBbIE ABHIKEHHsST HACEKOMBIX NPHBJEKJAH K ceGe BHHMAaHHC.
C oaHO#H CTOPOHBI, 3TO OOBACHSETCS TeM 3HAYHTEJbHBIM MECTOM, KOTOpPOe INOHCKOBas mesl-
TeJbHOCTb 3aHMMaeT B IOBEJEHHH >KHMBOTHBIX H B HMX 3HeprerHueckoM OGamauce. C npyroi
CTOPOHBI, Pa3BHTHE AaHAJHTHUECKOrO aNnapaTa W BHIYHC/AHTENbHBIX CPEJCTB MO3BOJHJH Ha-
XOJHTb IapaMeTpbl NMPOJOJKHTENbHBIX H 3a4acTyl0o 3allyTaHHbIX NMyTeH.

[Tonck npH HaJHYHH HeOOGXOAMMOH MOTHBALLMH BBINOJHSETCS TOTJAa, KOTJa HCTOYNHK
KJAKYEBbIX CTHMYJIOB HEJOCTYIEH [Jil HeMoCpeACTBeHHOH JokauuH. ITo3ToMy cayyafubiit aJje-
MEHT HIpaeT 3aMETHYIO POJib H B CTPYKTYype CaMOro OPHEHTHPYIOLLEro MmoJis, H B opraiu3a-
IHH IIOHCKOBBIX ABHKeHHH. Pag crateil naum o630pOB MOCBSALLEH: ONTHMAJbHOH OpraHu3alHi
ocMoTpa couBetHit antogpuaamu (Waddington, Heinrich, 1979), opranusauuu obnera uBe-
TOYHBIX KYPTHH H MOJAenbHbIX 1BeTKoB (MasoxuH-ITopwuskos, Kapues, 1979, Heinrich,
1983), opranusaumn o6x04a pacTeHHs XHIIHHKOM B TMOHCKAX CHASAYHX Xepts (Schaller,
Bénsch, 1963, Bond, 1983), noasery X HCTOYHHMKY 3amaxa B TypOyJeHTHOH BO3AYUIHOH
crpye (Kennedy, 1983), moucky yTepsHHOrO HCTOYHHKA KOpMa CpelHM H3BECTHBIX BHEIINHX
opuentupoB (Cartwright, Collett, 1983), noucky yTepsiHHOro BXOJa B THE3J0 Yy MYypaBbeB-
6erynkoB Cataglyphis bicolor (Wehner, Srinivasan, 1981), a Tak»e y NYCTBHIHHBIX MOKPHIL
Hemilepistus (Hoffmann, 1983). O6Hapy:keHbl onpegeseHHHE 3aKOHOMEPHOCTH B OpraHH-
3allHH IIOHCKOBBIX [ABHXeHHH. B HHX OTpaxkaloTcs cpeiHHe XapaKTeDHCTHKH OPHEHTHPYIO-
LIEro moJas M HaBHralUHOHHble TpeGOBaHMA AN MNOAAEepKaHusA ypoOHoro obuiero Kypca
HJM paccTOAHHsA. MeHblle BHUMAHHA yJejieHO COOGCTBEHHO ciay4aHHOMY 3JieMEHTY B IOBeJe-
HHH KHBOTHBIX.

Mbl pelInaH HayaTb HCCJAeJOBAaHHe C YCJOBHI, KOrja HaceKombie B Ipejetax Ioad,
JIOCTYNIHOrO JJf NOHCKAa, He HMEIT H He MNoJAydYalT HHGOPMAUHH O IOJOXEHHH LEeaH
moucka. Mbl npeanoJsaraeMm, 4YTo OpraHHM3allHsi IIOUCKOBBIX JIBHXKEHHH B 3THX YCJIOBHAX
npeacrasjaser co60i To OCHOBaHHC, Ha KOTOpOe HAaACTPaHBalOTCA OoJee CJ0XKIbe MexalHs-
MBI, HCIOJIB3YIOLINE HabJaiofaeMble OPHEHTHPBI HJIH H3BeCTHble 3aKOHOMEPHOCTH B PacIloJio-
JKEHHH OOBEKTOB NMOHCKA. Mbl NMOKaxKeM, 4TO NMOHCKOBble ABHXKEHHUS IElIHX I4eJl B YCJAOBHAX
HeONpeleIeHHOCTH TOJOXKeHHsA Uead Gonee yem Ha 90 % perynupyloTcs MO NDPHHUHIY HC-
KOPPeNpPOBAHHOTO CJAYYaHHOrOo H3MeHeHHSl YIJIOBOH CKOPOCTH.

Meroauka. B onbiTax HCNONb30BAHBI MEJOHOCHBIE NYEJABl CEPOil TOPHOH KaBKa3CcKOi
nopoasl (Apis mellifera caucasica Gorb.), conepxasumecss B opauxepee. [Tuen npuyyaJn
1ocemarh Clelnanbiylo apeHy: CTeKJAHHYIO IJIOWAaAKy pa3MepoMm 24X 30 cM, orpaHHYeHIYIO
0 CTOPOHAaM GOPTHKaMH BBICOTOH 8 MM, H 3aKPBITYIO CBepXy CTEKJSHHOH MJACTHHKOH H IH-
paMHanbHOH Kpbllled C OTBEPCTHEM HA BepIUHHe Ajs oObeKTHBA KHHOKaMmepbl. Ilyenbl 110-
najaJjii Ha apeHy uepes JETKOBYIO lleJb C KOPOTKOH cToponH. B meproa obGydyeHusl H B OIlbl-
Tax HHAHBHAYAJbHO MeUeHasi M4YesJa OTHICKHBaJa Kaljio CaXapHOTO CHpona B CAydaHHoi
TOYKe apeHbl. B IepepeiBax Mexay NMpHJIETaAMH apeHy NPOAYBaJH BO3AYXOM, & CTEKJISHHbIC
MAACTHHKH 3aMEHSJIH HOBBIMH, YTOOBL HCKJIOYHTh OPHEHTALHIO NMYeJ MO 3amaxy coOGCTBEIUBIX
CleJ0BHIX (hepoMOHOB. Apeny OCBelIaJH CHH3Y paccesiHHbIM cBeroM. OCHOBAHHC apcelibl OLLIO
pasrpageno na kBagpath 1)X1 cM aas ynoGecrBa naGmojeHnii. PerncTpaumnio ABHXKENHH
NeLKX ITYeJl MPOBOAHJM C NOMoLbIo 16-MunnuMerpoBoi kHHOKaMephl «IlenTtadnexce» co cko-
pocthio 12 Kaapos B cekyHAy. CbeMky HaunHaJuu uepe3 0,5—1 ¢ nociae mosipjaeHHsi myeJbl
na apese. Il NoKaApOBOro aHajH3a (DHJIBMOB MCIIOJAb30BaJH KHHOINPOEKTOP «¥YKpaiia».

O6pa6oTka paHHbIX. JlaHHble O KOOPAWHATAX Muesbl B KaXAOM KaJpe BBOAH/HCD,
B 9BM * Tlporpamma o6paGoTki BKJ0OYasa HAaGOpP KOPOTKHX MOANPOrpaMM CTATHCTHKH

* Pabora BnimoaHena Ha yctanoske «Koutyp» u 3BM  MHucturyra OGoTatiku
um. H. T'. Xononnoro AH YCCP. Astopbl GaaromapHbl cOTpYAHHKAM JabopaTopHil MaTe-
MaTHKH 3a oMol B pabore.

Becrn. zooao2uu, 1987, No 3 45



JKoroeusn

H BbIBOJA JAaHHBIX, KOTOpble THOKO KOMOHHHDOBAJHCh B OCHOBHOH Nporpamme s MOJYy-
YEeHHs! PasHOOOPa3HBIX XapPAaKTEPHCTHK: CyMMapHBIX AaHHBIX O NpOHJEHHOM NyTH H 3aTpa-
YCHHOM BpeMEHH, OCTAaHOBKaX, IIOC/IeA0BATeIbHOCTH KYypcoB [3, mepeMemenuii [ myesbl OT
Kajapa K KaJApy H M3MEHEHHH KypCa, HJH «IIOBOPOTOB» § 3a OAMH Kajap, NapaMeTpoB H THCTO-
rpamm pacnpefleneduit I u O, aBTOKOPPeJSUHOHHOR GYHKIHH MOCJAeJ0BATebHBX <«MOBOPO-
TOB», KPOCCKOPPEJIAUHONHBIX (QYHKUHA H 3aBHCHMOCTeH MeXAY JIHHEHHOH CKOPOCTbIO H MO-
AyJieM YIJIOBOM CKODOCTH IYeJIbl H MEXKAY KYpPCOM M YIVIOBOH CKOPOCTbIO, a TaKxke AJis
BBIYHC/ICHHS QYHKUHH CepHaJbHOTO CpPeJHero BEKTOPAa ( PasHOCTH ABYX KypCOB, pasiesiCH-
HbIX HHTeDBaJIOM BpeMeHH T. PYHKUHS CepPHaJbHOTO CpeJHero BeKTopa IpeicTaBiseT coboi
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Puc. 1. HanpaBaenuas cocrasasiiollasi ABHXKEHHSA:

A — cpellHee TMcpeMelleHMe TNYeJ 34 NepBhic CeKYHABI JABHXeHHs (B CIOHHHMIAX JHHEI{HOH CKOpocTH);
CTpPeJIKa — HanapaBAcHUC B IJAyOHHY apeHbl. OTpe3KH ¢ HeCYUICCTBEHHbLIM CPEGAHHM BEKTOPOM MNepemc
LUleHHA NponyuleHbl; 5 — 3aBHCHMOCTb MeXKAY KYDCOM B IcepBble 3 ¢ JABHXKEHHS H <«IOBOPOTOM», 3AamMas-
AbIBalOILHM Ha 1/6 c. Ilaowaab KpYy»KKOB NpONOPLHOHAJAbHA YHCJAY colwiTHil; M — Macwra6b niouwan;
B — aBTokoppeasiuMoHHasi GYHKUHS <«ITOBOPOTOB» JAJS HauaJibHbIX YUYaCTKOB ABHIKeHHA Nuen (a) H Mo-
Aean ¢ Ko3dpouuuedHtoMm Koppekuuu 0,4 (6); nyHKTHp — 5 % -HbIT ypOBeHb 3HAYHMOCTH, [ — HauyaJbHDbIe
TPEXCCKYHIHbIC YUACTKM TPacKTOPHH HECKOJNBLKHX nuea (MOHTA»X; YyKa3aHbLl HOMepa perucrpauuil); ¢ —
TOYKa cTapTa; [ — TpaekTOpHsSl MONeJAH ¢ napaMeTpom =+48°, umarom 6 MM, KO3dDODHIHEHTOM KOPPCKILHH

0,4. Oauna ctpenku 10 cm.

aHAJOT aBTOKOPPENSIHOHHOH (YHKUHH AJIA HANpaBJeHWH B CTATHCTHKE YTJIOBBIX H3MeEpeHHIi
(Mapaua, 1978). Koppensiunonuble YHKUHH HOPMHPOBAHLI KaK KO3 (PHILHEHTBI KOPPEaALLHH.
CraaxkuBanvue (QyHKUHMH BBLIIOJHEHO NO (POpMYyJe, HMHTHDYIOLIEH AeHCTBHE 1H3KOYaCTOTHOIO
rayccoBckoro ¢uabtpa (Mati¢, 1983). Ilo HalineHHbIM mapameTrpaMm CTPOHJHCL MOAeJbHbIE
TpaekTOpuH. CiaydalHasi COCTaBJAKOLIAA [IOBOPOTA Ha Ka)KJAOM luare MOACJH HMesa pac-
npenpesneHue, 6JH3Koe K HopMmasabHOMy. Takoe pacnpepaesielive ¢ HyJIeBbIM MaTeMaTHUYCCKIIM
OXHAAHHEM H €AHHHYHOH AHCHepcHed HMeeT BeJHYHla

12
E=6— ) RAN(, J),

rie RAN (/, J) — cayualinble 4Hcsa, paBHOMepHO pacnpenesneHHble Mexay 0 u 1 w nocaeno-
BaTelbHO mNopoxkpaemble GuOanoTeuHodt cdynkuuedh ®OPTPAHa. CratucTnueckue XapakTe-
PHCTHKH caydaHHbIX OJAYXXAaHHHA C HOpPMaJbHO pacnpeleseHHOH YIJIOBOH CKOPOCTbIO HCCJe-
JOBaJHCh Ha uHcJa0BOi Mogenu MetogoMm Monte-Kapao. [las aHanu3a Oblio  oto0pano
13 TpaekTopuit nuesn obueit aauHo# 14,7 M (oxoJo 2,5 ThIC. KaApoB).

XapaKTepUCTUKM MOUCKOBbIX ABHKeHUi. [Tuenbl mu no apeHe co cpex-
HEH CKOPOCThbIO OKOJIO 7 cM/c. PacnpenenesHue JIMHEHHOH CKOpOCTH JHOO
HOpMaJsibHOe (KO3 ¢HUIHEeHT BapHaldu TepeMelleHUH 3a Kaap COCTaBHJI
30,5 %), 160 ob6Hapy:KHUBaeT MOJOMKHUTEIbHbIE acUMMeTpHIc U akclecc. [lo-
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cJiefHee CBOHCTBO CBSI3aHO C KOPOTKMMH OpocKaMHu-TepesieTaMH, KOTOpPHIE

BpeMs OT BpeMeHH jeJsianau nueasl (puc. 2, 5). Kpome Toro, B noJIoBHHE pe-

ructpaluii Mpl HabJwofaJH KOPOTKHE OCTAHOBKH IYes, BO BpeMs KOTOPbBIX

OHH OLLYNBIBajau cy6cTpaT x060TKOM. Ha Merp NyTH NPHXOAHJIOCH OT 1 J0

7 OCTaHOBOK, BpeMsa Npoctosi gocturano 7,5 %. Hacro muessl MPOXOAHJIH B

HeCKOJIbKHX MHJIJIHMETpax OT KamJjM cHpona, He o6HapyKHBas ero, H TOJib-

KO [OcJe HenocpeACTBEHHOro KOHTaKTa ¢ KamnJjeHd HaudHaju 6paTb KOpM.
Uepes HECKOJbKO CEKYHJ MOcJe BXOAa MUeJbl 3aXOAHJH B CPELHION

yacTb apeHpl. DTO HaNpaBJIeHHOE IlepeMellleHHe JOCTHrajocCbh 32 C4eT TOH

COCTAaBJIAIOULEH CKOPOCTH MuYeJbl, KOTOpas

O6blla OpHEHTHPOBAHA MepINeHAUKYIAP- 4

HO BXOJHOH cropoHe apeHwl. M3 puc. 1,

A BHAHO, 4TO 3Ta COCTaBJsoLlas B Hep-

BYIO CEeKyHAy cbeMKH mpesbiiiaer 40 %

JMHEHHON cKOpOoCTH, yObIBaeT BABOE NPH- i

MEPHO 3a 5 C U JIO CTATHCTHYECKH Hecy-

IleCTBEHHLIX 3HayeHud —3a 10—12 c.

Janbuefiuuil mouck npeacrasasier coO0H

Puc. 2. HenanpapacHubli NOMCK (peructpauus g

Ne 12):

/A — TPacKTOPHSA; CTPCJAKA — HANpPAaBJcHHE B rAyOHHY

apeHLl; AJHHa CTpeakuw 10 cMm; 5 — pacnperencHHe

nepemelleHHii oT Kaapa K Kaiapy (B CM); O — OCTaHOB- ,

KH; 71— HOAJCTbl; B8 — pacnpefejeHHe  «NOBOPOTOB» 0 1
(B ). 433 Kagpa.

0 ! 2 3l

HeynopsiJ0YeHHple MeTJH M 3Hraard. TemM He MeHee Iuesbl I[IOMHHJH, TAe
pacnoJsioXkeH BBIXOA, H, 3a0paB KOpM, YCTPEMJIAJIUCh K HEMY IO NIPAMOH.

CraTHCTHYECKHH aHa/u3 TPAeKTOPHUH, MPOHJAEHHBIX KarKAo# mnuesoi 3a
nepsble 3 ¢ CbeMKH, I10Ka3aJj, YTO «MOBOPOTHI» MUesbl MPHUOJHXKEHHO CHHY-
COHMJaJbHO 3aBHUCAT OT pacCOriacOBaHHSl KypcCa C HampaBJieHHEM B TJy-
Ouny apennol B npenumecrsosaBuire 0,1—0,4 ¢ (puc. 1, b).

Pacnpenenenne «noBopotoB» 3a 1/12 ¢ HOpMaJibHOe, C HYJEBBIMH acCHM-
MeTpHeH u skcueccoMm (puc. 2, B). Hu B oaHO# perucrpauun cpejHee He OT-
JINYaJI0Ch 3HAUUMO OT HYJIsl, T. €. MueJbl BO BpeMf IOHCKA He NPOABJSJIH
TEeH/EHLHUH K OJHOHanpaBJ/JeHHOMY noBopoTy. [lapameTrp pacnpenenenus o=
= +0,864 pajn, uan +48,5°,

PasyMeercsi, HalileHHOe 3HAuUeHHe TMapaMeTpa XapaKTepH3yeT HHCKpeT-
HOoe pa3OHeHHe HEeNpepbBIBHOTO B AEHCTBHUTEJNLHOCTH H3MeHeHHs Kypca. Kak
NOKa3aJ/io HCCAeJOBAHHE YHCJOBOH MOJAENH, NS CAyYauHBIX OJyKAAHHH C
INOCTOSAHHOH JIHHEHHOH CKOPOCThI0 U U HOPMAJIbHO pacnpeleseHHON YrJoBOH
CKODOCTbIO C POCTOM HHTepBaJia AUCKpeTH3auuu df 3¢p(PeKTHBHOCTh CMellle-
HUs1 yObiBaeT (/< vdf W3-3a H3BHJHCTOCTH HEHAOJIOAAEMOro NYTH MeEXAy
JHCKPETHbBIMH OTCUEeTaMH), J[JHCIEPCHS HaNpaBJEeHHH CMELIeHUS JHHEHHO

BO3pacraer, a Jorapupm CpeIHero BEKTOpa HalpaBJeHHH CMELIeHHs JiH-
HEHO yObLIBaeT:

| I
P — 2 Inp=———— ¢
g - > P 20

rae 1/0 — kKoadpuuHeHT NpONOpPpLHOHAJBHOCTH, O — XapaKTePHCTHYECKHUH
napaMeTp pacnpejesieHds YrJOBOH CKOPOCTH, UMEIOLIMH pa3MepHOCTb Bpe-

MeHH. MurtepBany di=0 orBeuaer o= =*1 pan, uau *=57,3°, 4 cpeAHHH BEK-

Top H3MeHeHHs1 Kypca p = V 1/e=0,606. CpeaHee cMellleHHe 32 3TOT HHTEp-
BaJl COCTaBJseT OKoJio 85 9% oT MaKCUMaJibHO BO3MOKHOIO, a €ro pacrnpe-
JleJleHHEe HMeeT OTPHIlaTeJbHYIC aCHMMETPHIO H CpeJHeKBaApaTHUHOoe OT-
KJIOHEHHe, cocTaBJjsollee okomo 15 Y cpenHero cMmelnenus. Pacnpenenenue
HanpaBJIeHMH cMeleHHss 3a HHTepBaa df=0 ocraercd HaMOTaHHBIM HOp-
MaJibHBIM (3 o< ), mMpUueM pacnpejie/leHHe MTHOBEHHBIX HalpaBJ/IeHHH BEK-
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TOpa CKOPOCTH HMEeT MAMCIEPCHIO, B e Da3 O0oJbpllylo, YeM AUCOEepCHS Ha-
1IpaBJeHHH cMeleHHs. asg HAaMOTaHHOrO HOPMAaJIbHOTO pachpeaesieHus
o2

o ==} —21Inp par, p=ec . (N

st nabaogaBlIuXcsl HaAMM MueJi mapamer) paclpejeseHds YrjoBoi
ckopoctu cocrasua 0,116 c.

Kpocckoppensiuusi JHHeHHON MW yrJOBOH CKOPOCTEH Ha MPOTAXNKEHHH
+1 ¢ or HceselyeMoro MOMeHTa BpeMeHH He oT/indajack oT HyJsieBo#. Ko-

62

100

100

200

-0k

Puc. 3. CraTuHcTHYeCKHEe XapaKTEpPHCTHKH CJayyaHHOH COCTaBJsOLLeH NOHCKA:

A — 3aBHCHMOCTDL Me:XKAYy MOCJefOBaTeJbHBIMH IOBOPOTAaMH B perHctpauua Ne 12; nuowaae KPYXKKOB
fIDONOPUHOHANBHA UHCJAY COOBITHiH; M — MacmrTa6 niowanaH; B — aBToKoppensininoHHas PYUKUHS MMOBO-
pOTOB (II0 BCeM perkcTpaudsam, 2439 mnoBoporos). IIyHKTHMD — 5 %-HEBIf ypOoBeHb 3HAaYHMOCTH; B — ce-
PHAJILHLIH CpEeIHHH BEKTop AAA peructpanuun Ne 12, HapyKHass OKPYXXHOCTb — eIHHHUHBIH  BEKTOD,
BHYTPeHHs — 5 Y -Hulii ypoBeHh 3HauHMocTH. M3oMeTpus.

3QPHLHEHT aBTOKOPPeJSUUHU B aBTOKOPPEJALHUOHHOH (PYHKIUHH MOBOPOTOB
HU3MEPSETCH BCEro JHIb €1HHHIAMU NPOLEHTOB, H B MePBOM NPHOJNHIKEHHH
Tako# cnaboii CBA3bI0 MOXKHO npeHebpeup (puc. 3, A). OgHakKo Ha NpOTH-
KEHHH NEepBOU TMOJYCEeKYyHJAbl C/ABHTa BO BPEeMEHH aBTOKOpPpeEJ/ISIUHOHHASN
(byHKIHS 3HAaYHMO OTJMYACTCS OT HyJIsl M Bcerjia oTpuuaresnHa (puc. 1, B,
3, 5). DTo 3HauuT, YTO MOCJE CLEJAHHOTO NOBOPOTA Muesaa TYT K€ CTPEMHUT-
Cs1 TIOBEPDHYTLCSI B IPOTHBOMOJOXKHYIO CTOPOHY (KOHTPHNOBOPOT). DTO CTPEM-
JIeHHe yObiBaeT ¢ MOCTOSIHHON BpeMeHH okoJio 0,5 c.

BhIIBHTb cHcTeMaTHUecKHe NMpaBuJ/a, ynpasJsiiollue KypcoM ABHXKEHHS,
3aTPYyAHUTENBHO HPH aHaJH3€e YIJIOBOH CKOPOCTH KaK NPOH3BOJAHOM Kypca I10
BpeMeHu. [loaToMy Mbl IPOAHAJH3HPOBAJH HHTErPAJLHYIO XapaKTEepPHCTHKY:
CpeJHHH BEKTOp H3MEHEeHHUs Kypca JJs BpeMeHH cABHra t. Bo Bcex perucr-
pauuaX cpeJHHIl BeKTOp BHayaJse O6bicTpo yObIBaJ IO 3KCIIOHEHTE, B COOTBET-
CTBHH ¢ ypaBHeHHeM (1), MO cTaTHCTHYECKH HE3HAUYHMBIX 3HAYEHHIT, HO ue-
pes 1,5—25 ¢ BHOBb BO3pacTajJ Ha HEKOTOpoe BpeMs A0 HeOOJbLIHX, HO
CyllecTBeHHbIX 3HaueHHi okoso 0,2. Ha puc. 3, B aas caMo# AJHHHOH H3
IPOAHAJU3UPOBAHHLIX TPAaeKTOPHU NOKa3aHo, 4TO uepe3 2—3 ¢ Kypc pe-
TYJSIPHO OPHEHTHPOBAH B HallpaBJeHHH, MPOTHBOIOJMOXKHOM TeKylleMy 3Ha-
yeHHuto. [Tuena crpeMusach K NepHOANYECKOMY H3MEHEHHIC Kypca ¢ aMILIH-
typoit #=90° u nepuosoMm okoso 5—6 c. IIpu KoppesaHOHHOM aHaJIH3e 3Ta
ICPHOAUYHOCTh B OPraHU3alluU ABHKEHHUs He OOHapyXKeHa.

O6Ocyxpaenue. Ecan He cuHTaTh OCTAHOBOK M IIOJJIETOB, [IOHCKOBOE IIe-
peMellleHHe MuesJbl NPOUCXOAUT C HOPMAJbHO paclHpeles]eHHOH JIHHEHHOH
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CKOPOCTbIO, KOTOpasi He KoppeaHpoBaHa ¢ noBopoTaMHu. [losToMy Mul OyaeMm
paccMaTpuBaTh YIVIOBYK) CKOPOCTb KaK €IMHCTBEHHOE CPEeJACTBO yIpaBJIEHHUS
MOMCKOBOH TpaektopHeil. [loHCKoBOe ABH)KEHHE COAEPXKHT HampaBJieHHbIE
H CJy4YaHHbIE 3JI€MEHTHI.

K HanpaBJieHHbIM 3/1€MEeHTaM Mbl OTHOCHM:

1. IlepemeunieHne ot BXxoaa B rayO6uHy apeHel. I'ne 66l HH gaBajH KOpM
MpH NPEABbIAYIIHX NOCEILEHHAX, B CPeIHEM OH COCPEeJOTOYeH B lEeHTpe ape-
Hbl, H 3Ta OCOOEHHOCThL NOJISL AJs NMOHCKa ycBauBaercsi nmyesamu. OyeBH]HO,
JBHXKEHHe B IJlyOHHY apeHnl yIpaBJisieTcsd HaBUTALHOHHO, 110 MECTHBIM OpH-
eHTHpaM (JieTKOBas ILue/b, CTeHKH H T. I.). Kypc KoppeKTHpyeTcs OTHOCH-
TeJbHO H30paHHOTO HaNpaBJeHHs, NpUYeM 3>(POEeKTHUBHOCTb KOPPEKLHH CO
BpeMeHeM yObIBaer.

2. TeHAeHLIHMI0O K OAHOCTOPOHHEMY MOBOPOTY, KOTOPYI0 HEOAHOKPATHO
OTMeuYaJsu AJsi PasHbIX HaceKoMmblX (PpaHmeBuy u coaBr., 1971, Masoxun-
ITopwnsikos, Kapues, 1979, Putnam, 1962; Wilson, Hoy, 1968, Wehner,
Srinivasan, 1981). B Hamux onmblTax MYesanl He NMPOSBHJIH 3TOH TeHIEHLHH.

3. KoHTpNOBOpOT, KOTOpPHIH MOr OBITb BbI3BAH pPa3HbBIMH MPHYHHAMH:
HABHrallMOHHOH KOppeKlHeHd Kypca, ONTOMOTOPHOH peakuHeH, NMpolnpHolern-
THBHbIMU pe@uekcaMn (o63o0p: Barnwell, 1965). KouTpnoBopoTsl mpu me-
pesnerax ¢ UBeTKa Ha UBeTOK oTMeueHbl y wiMesen (Pyke, 1978). ¥ nuen B
HallHX OMbITaxX 3Ta TEHACHUHS HEeBeJIHKA.

4., Cnabyio TEeHICHUHIO K MEPHOJHYCCKOMY H3MEHEHHIO Kypca Ha Mpo-
THBOIIOJIOKHDIH.

B ruy6uHe apeHbl cayyaliHblil 3/1€MEHT B OpPraHH3alUH TMOHCKA BLICTY-
naet B yUCTOH popMe. DTo — OGayKAaHHE CO CaydalHOH YrJOBOH CKOPOCTHIO,
3HayeHHe KOTOPOH B JAHHBIA MOMEHT BPEMEHH He 3aBHCHT OT 3HAYECHHUS B
NpeAlLIeCTBYIOLIHEe MOMEHTHI. YKe 3a 1/9 ¢, uau 3a 8 MM nyTH, cCpeJHEKBAa-
paTH4YHOe OTKJOHeHHe Kypca apocturaer 1 paa. Ilo nanumm Toddmanna, y
NyCTbIHHOH MOKpHUBI BO BPEeMs NOHCKa BXOJA B THE3J0 TaKoe OTKJOHeHHe
HakannuBaetrcsa 3a 75 MM (Hoffmann, 1983). Tosabko nmotoMy, uto yriaosas
CKOpPOCTh OFpaHHuYeHa, 3HaUeHHs Kypca Ha NpoTsxKeHHH okoJso 0,5 ¢ xoppe-
JHPYIQT APYyr ¢ APYroM, T. €, Pa3HOCTb KypPCOB COXpaHfieT 3HAuUMMBbIH cpej-
HHU BeKTOp. KpaTKOBpeMeHHasi aBTOKOPpPeJHPOBAHHOCTb HalNpaBJIeHHA JBH-
JKEeHHS He O3HauaeTr, Kak omubouyHo cuydrtaa I'. [opdpmanH, yto Ha BBHIOOD
HalpaBJIeHUs HaJ0XKeHbl KaKue-TH00 BHyTpeHHHE CBA3H.

Kak MoxHO mnpeiactaBHTb cebe Ipouecc BBIAAYH CAy4YaHHBIX H COBEp-
LIEHHO HeKOPpeJHPOBAHHBIX NMOBOPOTHBHIX KOMaH] B HepBHO# cucreme? He
HabJofas NOJIe3HBIX OPHEHTHPOB, MUesa HIleT KOPM B COCTOSIHHH Ipefeb-
HOro BHUMAaHHUA K CHrHaJsiaM JIIOOBIX CEHCOPHBIX MojanbHocTed. Majeiiinee
HepaBHOBecHe B BO30y K/ E€HHUH CHMMETPHUYHBIX OPraHOB YyBCTB, B TOM UYHCJIE
H MOpOXKJaeMoe BHYTPEHHHM LIYMOM HEPBHOH CHCTEMBI, HEMe/JIEHHO 3aCTaB-
JISeT €e MeHSTh HalpaBJIeHHA,

CpencTBoM NpOBEpPKH HallUX NMPEACTABJEHUH 0 MeXxaHU3MaXx ylpaBJe-
HUS NIOUCKOBBIMH JBHIKEHHSIMH CJYKHT MO/leJIHPOBaHHE TPAaeKTOPUH Mo 3a-
JaHHBIM IIpaBHJAM M NapaMeTpaM C HOCJCAYIOLIUM CTaTHCTHYECKHM aHa-
JH30M. Ecsay BHEILIHHMI BHJ M CTATHCTHYECKHE XaPaKTEePHCTUKH Yy peaJsibHBIX
U MOJEJbHBIX TPACKTODUH He CXOJHbl, 3HAUUT, HAILUH THMNOTE3Bl O MEXaHH3-
Max yIpaBJieHHs 3aBeOMO HEBEepHBHI.

B nuckperHoit dopMe OMHCaHHS «NOBOPOT» & 3a OAMH MIar COJAEPIKHT
CUCTEMATHYECKYIO O¢ H CAYUYAHHYIO COCTABASIOILYIO §,:

6 = 63 + 6,.
Hlar MoaeJseH [IPHHAT pPABHBIM 6 MM. C.nyqaﬁHaH COCTaBJIAOIIAA
8, = ot.

MopenbHble TPAGKTOPHH C TAaKHM K€, KaK y IueJs, 3HayeHHeM NapaMmeTpa
0 Ja)e Ha ONBITHBIH B3IVIAA He OTJHYalOTCA OT HaTypaJbHbBIX (pHc. 4).
BaxHO OTMEeTHTb, YTO NpPsIMBIe OTPE3KH, NeTJH H 3Ur3ard BO3HHUKAIOT B HHUX
6e3 BCAKON CBSA3H C NMPEALISCTBOBABIIHM MMOBEJACHHEM.
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Skorocusn

Hast Mojenn KOppeKIHH yrioBo# CKOPOCTH, 3aBHCSAIIeH OT yria pacco-
[JIaCOBAHUS 3 MEXKAY TEKYLIHM H 3aJaHHBIM KypPCOM, MBI NPHHSIJIH CHHYCOH-
RaJbHy10 3aBHCHMOCTb (0630p: ®panuesuy, 1980, ra. I1X):

8 (1) = — ksin B (¢ — di). (2)
[ToacrasuB B (1) 3HaueHHst &s U O,, Mbl IIOCTPOUJIH 3aTEM MOJIEJbHBIE Tpaek-
TOPHH C PA3JIHYHBIMH 3HAYEHHSIMH R W HALUIH, YTO 3((PEeKTHBHOCTb NPOJBH-
KEHHS BJOJIb 3aJJaHHOTO HalpaBJ/IeHHs NOYTH TOYHO PaBHA 3HAUYEHHIO £ B
obnactu 3HaueHHR 0<R<0,5; misi k=1 3(PGDEKTHBHOCTb MOBBIIIAETCS J10
69 %. Has k=0,4, 3HayeHHs, 6JH3KOTO K IIOKa3aHHOMY MYeJaMH B IEepBhle

O
b B
K
A
C Puc. 4. TpaexkropHu mueJ
H HX MAUIIHHHBIE MOICJIH:
: A—B — peanbHbIE TpPaeKTo-
PHH; ¢ — TOuKa cTapra; K —
KalJisi CHpOMa;  CTpeJaka —
HaTpaBJieHHe B TJYyOHHY ape-
HbI, AJHHa CTpeakH — 10 cM;
I'—I — MozeabHbBle TpPaeKkTo-
PHH cay4dallHOro 1noHcKa ¢
napamerpoM  +48°, 1warom
A E 6 Mm. OpHeHTalHa NPOH3-
BOJIbHASA.

CEeKYH/bl [OHCKAa, TPAEKTOPHSA ABHXKEHHS MOJeJIH HAaNOMHHAET TPaeKTOPHIO,
«CILHTYIO» M3 HAaYyaJbHBIX TPEXCEKYH/JHBIX y4aCTKOB HECKOJbKHX KHHOI'DaMM
(puc. 1, I, ). Habnonanacs HeGoJpliIasi OTpHLATENbHAST aBTOKODPPENAHSA
MocJaeJ0BaTe/NbHbBIX <IIOBOPOTOB» MOJAesH (puc. 1, B). YObiBaHHe TeH/EHLHH
K HalpaBJICHHOMY JABHKEHHUI0O MOJEJHDPOBAJH, TaKxKe YCIellHO, JHHEeHHBbIM
crnagoM KosddruHeHTa oO6paTHOH CBSAI3H kR OT HavajbHoro 3HaueHnus 0,5 1o
HyJas 3a 10 c. MoaenupoBaHHe OINTOMOTOPHOTO HJH INPONPHOUENTHBHOTO
pedJiiekca KOHTPNOBOPOTA BBINOJIHAJIOCH 110 PopMy.ie: '
8 (7) = — hd (t — dt) -- 0,88, (t — dt).

OrpHuaTenbHble 3HaUeHHUsSI ABTOKOPPEJSALHOHHOH GYHKLUHH MocJ/eaoBa-
TeJbHbIX [TOBOPOTOB, OJIH3KHE K HaTypaJbHbIM MO BeJHYHHE H CKODOCTH Cla-
Jla, 10CTHraJjach 3JecCh JHIIL NPH HEONMPaBAaHHO BBICOKOM 3HAYe€HHH KO3(-
¢puurenta h — He menee 0,2,

TeHaeHUMIO K TEepHOAHYECKOMY H3MEHEHHIO Kypca Ha NPOTHBOIOJOXK-
HB I MBI NBITAJHChb MOJEJHPOBAaTb, MeHAS Os; MO rapMOHHUECKOMY 3aKOHY.
Onnako, BBeis B MOJeJb CJAy4alHYIC COCTaBJAIOILYK, Mbl He CMOIJIH BOC-
POH3BECTH B HEH MEePHOJHUYECKOIO M3MCHEHHSI CePHAJIbHOrO Cpe/JHero BeK-

TOPa, CPABHHUMOTO C HATYPAaJIbHBIM.
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I'. H. Hukuntenko

KPECTOBHHKOBASI KPACHYLIKA
B YCJOBUAX HUKHETO NPUAHEIIPOBbLA

KpectoBHukoBas kpacuyiuika (Hipocrita jacobeae 1.) — oaHH M3 HEMHOrMX BH/IOB
MeABeJHIl, 1JIs TYCeHHI KOTOpPOI CBOHCTBEHHA y3Kasi OJNHrodarus; JHYHHKH MHTAIOTCS HCKJIO-
YHTeNbHO pacTeHHsAMH poaa Senecio. C Hayana 30-x rofoB KpacHYWIKOH KakK IOTpeGHTcleM
3JIOCTHOTO COPHSIKA €BPOMNEACKOr0 IIPOHCXOX/JAEHHS — KpecToBHHKA $Ikob6a (S. jacobaea L.)
3aunTepecoBauch B CeBepHoil Ameprke, ABcrpasun u HoBoit 3esanun. BBICOKas TOKCHY-
HOCTb KPECTOBHHKA H CHOCOOHOCTL K OBLICTPOH pereHepaunuH AeJaloT €ro cepbe3nbiM COPHS-
KoM mnactouul. as 60pp6bl ¢ KpeCTOBHHKOM HEOJHOKPATHO NPEeANPHHHMAJHCL NONBITKH HH-
TPOAYKUHH KpacCHYLIKH H3 pa3JjHYHBIX padoHOB IleHTpanbHoii EBponsl ® mnposoauaach
pa6oTta no H3Yy4eHHIO OCOOEHHOCTeH ee SKOJOTHH B psfe eBPONeHCKHX CTPaH H MecTax
untponykuuu (Meijden, 1971; Schmidl, 1972; Harris et al., 1975; Myers, Campbell, 1976;
Dempster, 1982; Cox, Mcevol, 1983). B oreuecTBeHHOH JiMTepaType HEeT CBeJEHHH IO 3KO-
JOTHH JAaHHOTO BHJA, OIl JIMIUb IPHBOAMTCS B CINHCKAX YENIYEKPBIIBIX OT/AEJbHBIX DErtHo-
nos CCCP.

Pa6ota 1o un3yuyenuio 3KOJOrHYCCKHX OCOOEHHOCTEH KPEeCTOBHHKOBOM KPAaCHYUIKH I1PO-
BoJAHJach B YUepHOMOPCKOM 3anoBeAHHKE M Ha MNpuaexalmux TeppHTopHax (XepcoHckas
11 Huxkonaesckas 06.41.) B 1974, 1977, 1978, 1983, 1984 rr. IIpoBoauan noJsesbie HabMIOAEHHS
(eHONOTHH, XOPOJIOTHYECKOH CTPYKTYpbl, OHOLEHOTHYECKHX CBfiI3eH HHXKHEJLHENPOBCKOH I0-
nynasuun H. jacobaeae, B moseBelXx H J1a6OpPaTOPHBIX YCJAOBHSAX H3yyaJH INIOLOBHTOCTb, JAH-
HaMHKY OTKJAJAKH SIHL, BbIXKHBaeMOCTb, NoTpebJcHHe KOpMa, AHHAMHKY POCTa AAHHOro BHJA.

KpecroBHHKOBas KpacHylika B ycioBuax HuxHero IlpuaHenpoBbs 1o-
siBAsIeTCsl B HadaJje Mas (pHCYHOK). JIér mpopoJ/ikaercss A0 HauaJia HIOJA.
baGoukn 060HX 10JIOB UMEICT AHEBHYIO aKTHBHOCTb C YTPEHHHM H BeUuepHHM
TIHKaMH, PelKo JeTdT Ha cBeT (2 & 3a Becb nepuof pabore). Havamo sit-
LeKJaJAKH OoTMedeHo B I Jekaje Masd, mocjelHHe KJaJKH BCTPEYalrTCs: 0
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