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Oco0eHHOCTH OPHEHTANMOHHOTO MOJIeTa PA3JIMYHBIX CTA3 MeIOHOCHOM muelbl Apis mellifera (Hymenoptera,
Apidae). JIynenko 0. B. — Metonom aHann3a BueorpaMM OMpenesieHbl XapaKTePUCTUKNA OPUEHTAIIMOH-
HBIX TIOJIETOB PAa3JIMYHBIX CTa3 MENOHOCHON Mmuenbl Apis mellifera Linnaeus v BbISIBICHBI Pa3TUUUS MEXITY
HUMHM. OPUEHTUPOBOUHBIE MOJIETHI 0COOEH Pa3HbIX CTa3 OTIMYAIOTCS KOJMYECTBOM OPUEHTALIMOHHBIX
MeTeib, CKOPOCThIO, BPEMEHEM IToJieTa, OOPallleHHOTO TOJIOBOM K JIETKY, M TPOAOJIKUTETbHOCTHIO
roJieTa B Mpeesiax Kaapa.

KnwoueBbie cioBa: Hymenoptera, Apidae, myenbl, OpMeHTAIIMOHHBIN TTOJIET, XOMUHT.

Peculiarities of the Orientation Flight in Different Castes of the Honeybee Apis mellifera (Hymenoptera,
Apidae). Lutsenko Yu. V. — Using the video analysis, the orientation flight characteristics of different
honeybee Apis mellifera Linnaeus castes are determined and differences between them are detected. The
orientation flights of different bee castes differ by the speed, quantity of orientation turnings, by the time
of flight fulfillment, when the bee flies backwards, and by the flight duration within the frame limit.

Key words: Hymenoptera, Apidae, bees, orientation flight, homing.

Baenenne

HaBuraiiusi HaCeKOMBIX OCYILIECTBIISICTCsI Garogapsi CIOCOOHOCTH K OPUEHTALIMM, KOTOpast Kak opma
TMOBEICHUS XKMBOTHBIX 3aKJIIOYAETCs B IIeJIeHAIPaBICHHOM TOIIEPXKAaHUM 3aJaHHOTO ITOJIOXKCHUST WU
HarnpaBJieHUsl IBUXEHUsS] W MCMPABICHUM OTKJIOHEHMI OT 3TOTO TMOJIOXKEHMS] MM HANpaBieHUs MyTeM
camoperyaupoBanusi (Ppanuesuy, 1986). Briciine nepenoHUYaTOKPbUIbIE HACEKOMbIE B CIOCOOHOCTH K
OpUEHTAIIMY TIPY BO3BPAIICHUM B THE3I0 B HEKOTOPBIX OTHOIICHUSIX TIPEBOCXOISIT TTO3BOHOYHBIX JKMBOTHBIX
(Jlonmatuna u np., 2000). MUx HaBurauus BO3MOKHa Ojiarofgapsi MpONpPUOLEITUBHOMY MCUYMCICHUIO IO
JaHAadTHEIM BeXaM, aCTPOOPUEHTUPAM M KapTUHE TMOJsIpU3aliuy Heba.

[1pu BbUIETE M3 THE3Ia HACEKOMBbIE JIEIAalOT OpUEHTALIMOHHBbII 00s1eT. LLIMenu HekoTopoe Bpemst JIeTSIT
TOJIOBOI Hazazd, GUKCUPYsST BXOM, a MOTOM J0 paccTostHusl 10 M OT rHe3ia JesaloT OpUEeHTAMOHHBINA 00JeT
(Wagner, 1907). Takoe moBeneHue MOJYYMIO Ha3BaHUE «ITOBEPHUCH Ha3ad M CMOTPU», coKpaiieHo TBL —
“turn-back-and-look” (Lehrer, 1991). Korma myesbl oT1€Tal0OT OT BHOBb OTKPBITOTO MCTOYHMUKA TTUIIU, OHU
TOXe JIeTIAT rojoBoit Hazaa (Lehrer, 1996). M3yueHue GIMKHUX OPUEHTUPOB MPHU OOPAIICHHOM TOJIETe OT
MCTOYHUKA KopMa BriepBbie onucan Tapuep (Turner, 1911).

[lpu onucaHuM OPUEHTALIMOHHOTO IMOJIETA MOJIOJBIX TUEJN 10 HACTOSILEr0 BPEMEHM HCCIIeI0BATEIN
COCPEJIOTOUMBAIM BHUMaHME Ha Oosiee MO3IHEH ero craauu — KpyxeHuu. KpyxeHue HauMHaeTcs Ha
paccrosgHumn 50—100 cMm oT rHe3ma WM MCTOYHMKA muilM, a TBL — B HayaibHOI 4acTU OTJIeTa.

BosmoxxHoe HazHayeHue TBL metaabHO MccaenoBaHO TTPU OPUEHTALIMOHHOM OTJIeTe TTYesl OT MCTOYHMKA
kopMa. OmpeneneHo, yto TBL BeImosHseTcss Kaxabie 3—8 IocieqoBaTeIbHbIX BU3WTOB BO BpeMst (a3bl
usyveHust otnaneHusi. Ha nporsokennn TBL muena MoxeT HECKOJIBKO pa3 YIAIsThCsl Ha HEOOJIbIIIOEe PACCTOSTHUE
OT UCTOYHMKA TMUIIIM, a TOTOM CHOBA U CHOBA MPUOJIMXKATBCS Mepel TeM, Kak OTaeTuT K yiublo (Lehrer, 1991).

CeMbst MEIOHOCHBIX Imues1 cocTouT u3 20—80 Thic. pabouunx myel, okojo 200—1000 TpyTHei U oxHO
Matku. OpHeHTAlMOHHBIE CMIOCOOHOCTM MAaTOK TpPHM XOMHUHIE M3y4YeHbl OYE€Hb Majio, M IMO3TOMY, KOTrma
TMPUMEHSTIOT CPEJICTBA, YMEHbIIAIOIIME OIyXIaHUE MAaTOK, MCITOIBb3YIOT AaHHbIE, MOJYyYeHHbIe Ha pabovymx
myesaax uiv TpyTHsX. Ha JaHHbIE MOMEHT TOYHO He M3BECTHO, MOXHO JIM MPUMEHSITh K MaTKaM pe3yJibTaThbl
MCCJIEIOBAHMIA, TIOJYYEHHBIC HA IPYTHMX CTa3aX MEAOHOCHOM IMYEIbl.

OpUEeHTALMOHHOE TMOBEACHUE MPHU YIAICHUU OT OOHAPYKEHHOTO MCTOYHMKA TMUIIM U MPU BbLIETE U3
rHe3/la MCCIeA0BaHO y Pa3HbIX MYe] U OC C TOMOIIbI0O KMHO-, BUACOCHEMOK M aHAIM3a TOJOXEeHUS Tesa
HACeKOMBIX OTHOCHMTEIbHO BXOIa B THE3IO M BHEUIHMX BeX BO Bpemsl mojieTa. OmHaKO, KpOMe YIJIOBBIX
apaMeTpoB TMeTeJb, KOJNYECTBEHHbIC XapaKTePUCTUKN TUX TOJETOB HE ObLIM OMpe/IeICHBbI.



544 0. B. Jlyyenko

C YUYETOM NIEPCUUCIICHHBIX Hp06JICM, Tepea HaMu OblIa TTOCTaBJICHA 3a1a4ya OIIPCACIIUTD XapaKTCPUCTUKHN
Ha4daJIbHbIX 3TallOB OPUCHTUPOBOYHOI'O ITOJIETA Y MOJIOABIX HEOIIBITHBIX ocobeit TPEX CTa3 U BbIABUTDL pa3Inyusd
MEXKIY HUMMU.

Marepuan u METOIbI

H3mepeHust TPOCTPAHCTBEHHBIX XapaKTePUCTHK TIEPBBIX BBIJIETOB MOJIOABIX PabOUMX MUEs, MaTOK U
TPYTHEI OCYIIECTBIISUIM MyTEM BUAEOCHEMKHU C TOMOIbio (oroanmapara Sony Cybershot DSC—W30 B
pexuMme Buaeo3anucu ¢ yactoroir 30 kaapos/c u pazmepoM 640x480 nukceneit. Kamepy ycraHaBiMBaiu Ha
peryJiMpyeMoM ILTaTuBe, MPUKPEIJICHHOM K TpyOe Ha BBICOTE 5 M OT 3eMJIM. B ombiTax HaceKOMbIe BbLICTAIN
13 JIETKa Ha BbIcoTe 60 CM OT 3eMJTH, TIOATOMY YTOOBI IEPEBECTH MTPOMEPHI PACCTOSTHUI 10 MaciTaba Ha ypOBHE
noJjieta, Mx yMHoxaiu Ha Koadduiment 0,88 = (500—60)/500. [InrHa HACEKOMOTO Ha MOJyYeHHOM KapTUHKE
COCTaBJISIET OKOJIO 5 TMUKCeeil.

Otob6panHbie Kaapsl B AVI ¢opmaTte OBUIM ITPOCMOTPEHBI MO KaapaM ¢ ITOMOIIbIO ITporpaMMbl Virtual
Dub. Ilpu cepuiiHOM pacCMOTPEHUM ABMXKEHUS YIyULIWJIOCH PAacro3HaBaHWE OPUEHTALIMM Tejia IMUesbl.
[Mo3uumy myensl OT Kaapa K Kaapy MEpPeHOCWIM Ha TPO3pavyHOe CTEKJIO, MPUKPETUIEHHOE K IKpaHy
KOMIbIOTEPA, C YKa3aHUEM MECTa MOJIOXEHUsI FOJIOBbl M KOHUMKA OpIOIIKa.

OTcKkaHUPOBaHHBIE C TIPO3PAYHOTO CTEKJIa KOIMMM TIOJIETOB OTKPBIBAIM B mporpamme Sigma Scan Pro 5 u
ONPEAeIsIM KOOPAMHATBI HACEKOMOTO B KaXK[IOM KaJipe B KOOpAMHATaxX TUIolany. B Tabiauily BHOCWIN JaHHBIE
O TIOJIOXKEHMM TOJIOBBI M KOHYMKa Opromika mo ocsiM X M Y, a Takke HoMmep Kaapa. OT TOUKM TIOSIBJICHUS
HACEKOMOTO U3 JISTKOBOTO OTBEPCTHST 10 MCUE3HOBEHMST 3a TIpeieiaMy OOBEKTHBA 00pa3oBasicsl HAOOP OPUTMHATBHBIX
3anuceil MoJIETOB B aJUIOLEHTPUUYECKON CHUCTEME KOOPAMHAT, BCE TOUYKM KOTOPOM — 3TO MPOEKIMU Ha
TOPU3OHTAJIBHYIO IJIOCKOCTb Ha YPOBHE BXOIHOTO OTBEPCTHSI B THE3M0; PA3HUILY B BHICOTE TOJIETA HE YUUTHIBAIIU.

Tabnuupl KoopauHaT obOpabaThiBasiv, MCMOb3ys nporpammbl Microsoft Excel wiu Turbo Basic.
[TonyyeHHble Tpadmku U cXeMbl MOJETOB oOpadarbiBasiv ¢ nomouibio nporpamm Corel Draw u Adobe
Photoshop.

Bce BbIuMcneHust (KpoMe CpaBHEHUST perpeccuii) neianu B mporpamme Microsoft Excel otnenbHO st
Kaxmoit muesnbl. Jst 21 0cobu pa3HBIX €Ta3 MOCTPOEHBI CXEMBbI ITOJIETOB, B KOTOPHIX OCh X OTOOpaXKaeT JIMHUIO,
rnapaulesIbHyI0 TiepeiHell CTeHKe YJbsl, OCb Y — TEepIeHAUKYISIP K OcM X U 0003HAYaeT IBMXKEHUE BIEepell.
TpaeKkTopust TOYKU TOJOBBI BO BPeMsI OPMEHTUPOBOUHOTO TI0JIeTa HAa3bIBAETCS TOJIOBHBIM TpeKoM. [ToacuntaHbl
KOJMYECTBO TETeJb, MPONOJIKUTEIbHOCTb, YIOJ M pa3Max Meresib obOpalleHHOro mojera. [letiun
MPOJOKUTEbHOCTBIO MEHEE YEThIpeX KaJpOB Yallle BCEro OTHOCSTCS K NMEepUoy 3aepXKKU HACEKOMOIO Ha
MECTe M MO3TOMY MX HE YUUTBIBAJIU.

CpaBHUBas MOJIOXKEHUSI TOYEK CEPUIMHBIX KaJpPOB, Mbl M3MEPWJIM CJICIYIOIIME XapaKTEPUCTUKHU B
LIOLEHTPUYECKON CUCTeMe KOOPAMHAT: JIMHEMHYIO CKOPOCTD 3a MEPUOJ MEXIIy KaJipaMU KaK reOMeTPUIYECKYIO
MUCTAHIIMIO MEXIY TOYKAMU TIOJIOKEHMSI TOJIOBBI B JBYX IOCJIEIOBAaTEIbHBIX Kaapax; M3MEHEHME YIiia
HarpaBJIeHUs Tejla; M3MEHEHUE yIla Kypca. DT ToKa3aTeJ M MOTYT OTIPEeNISIThCS 3a eAMHUILY BPeMEHU WU
3a Kajp.

Pacripenenenue HamnpasieHUs B3IJIsiIa HACEKOMOTO OTHOCUTEJILHO JIeTKa OMNpeessiioch Kak abCoIOTHOE,
C YY4eTOM CTOPOH TeJjia (TMpaBbIM WJIM JIEBBIM IJIa30M ), U OTHOCHUTEJIbHO Kypca. Ha OoCHOBaHMM METOIMKU
JI. ®panuesnua u C. I'opba (Frantsevich, Gorb, 2006) Hamu co3aaHa KapTUHKA MTO3ULIMH JIETKA C TOYKU 3PEHUS
myesbl. iMest aJutolieHTpruecKre KOOPAMHATHI ABYX TOUYEK Tesla KaXKJI0ro Kaapa, Mbl BEIYUCIISIIM PACCTOSIHUE
OT BXOJla B THE3/I0 JI0 TOYKU TOJIOBBI M HAaIMpaBjeHUE B3IJIsiAa OT TOYKKM KOHIA OpIOIIKa 0 ToJOBbI. 3aTeM
OTIpEeIeJISTN TTOJIOKEHKE TeJla OTHOCUTENILHO TIPABOI U JIEBOM CTOPOHBI OT JIETKA B TOLIEHTPUYECKOI crcTeMe
KOOpIMHAT M OTKJIaAbIBAIM JaHHbIe 1o ocu X. [TonoxuTebHbIe ToKa3aTe u 1Mo ocu Y 0003HAvYaioT MONIOKEeHHE
HACceKOMOIo TOJIOBOM K JIETKYy, a OTpHUlIaTeJbHble — TOJOBOM OT JjeTka. [nsa Bcex 21 ocobeit oTMeueHO
3589 Touek Ha ofHOM rpacduke U MOJydyeH PUCYHOK MO3ULIMM JIETKA C TOUKM 3PEHMSI ITYEIbl.

PasHuily B OpMEeHTAIIMOHHOM TTOJIETE MEXIY pabOuYMMM TYejlaMy, MaTKaMy U TPYTHSIMM OTIpEAeTISIIN
1Mo abCOJIOTHBIM TOKAa3aTesIsiM, KO3(hOUIUEHTaM KOPPESIUU, JUHUIM PErpecCur U JIMHUSIM Perpeccuu
NeCITUYHBIX JorapudmoB. ['paduku cpeaHuX Mmokasarejeil TpaeKTOpUil TOJeTOB U KO3Gh(MUIIMEHThI KOppe-
JISILIUIA OTpaXKaloT TOJIBKO OOLIMIA XapakTep rnoseneHust. CpaBHEHME TOJIBKO 10 HUM MPUBEIET K OLLIMOKE, TTOTOMY
YTO peub UAET O Tpolieccax, U3MEHSIOIIMXCS BO BpeMeH!. KpoMe Toro, JUTMTeIbHOCTh CheMOK KaXI0i 0coou
pasnmuuHa. B Hauane rpacduka oToOpaxkeH mojieT 7 ocodeii, a B KOHIIE — TOJIbKO omxHoil. [1oaToMy KOppeKTHee
CpaBHMBATb MEXIy CO00il He 0OOBbeAMHEHHBbIC Tpa(UKM, a TUHUU PETPECCUN.

[1poBepKy AOCTOBEPHOCTH pa3IMUMil MEXAy YIIOBBIMM KOIGhMUIIMEHTaMU PEerpeccuy MpPOBOAMIN C
nomotnpio F-kpurtepus. Ecim pazHuiia okaspiBaeTcsi He3HAUMMO#, MOXKHO TIPOBOIMTD TTOJCYETHI 10 (hopMmyiam
(Ypbax, 1975). OTaenbHyto porpammy JUtst X pacuetoB coctaBui JI. M. ®dpaHiieBUY Ha aIrOpUTMUYECKOM
s3pike TurboBasic 1.3 u 1100e3HO MpeaoCcTaBUI €€ HaM.

3a BpeMsl MPOBEACHUS OIBITOB CAEJAHO OKOJIO 3 U BUIEOCHEMOK, B KOTOPBIX MCCAeN0BaHO 32 MaTKu,
okoJjio 200 TpyTHEH M HECKOJbKO COT pabounx ocobeil. [IpoaHaM3upoBaHbl OTJIETHI: pabouynx ocobeit — 7,
MaTtok — 7, TpyTHeir — 7. JI7ist aHa/mm3a BRIOMpAI TeX HACEKOMBIX, TPAEKTOPUH TTOJIETOB KOTOPHIX MOXHO JIETKO
MPOCIEANUTD CPEAN MHOXKECTBA IPYTUX 0CO0Ei, COBEPILAIOIINX OPUEHTUPOBOYHBIE OOJIETHI.

Pe3syabTaThl

BI/I3yaJIbeIﬁ aHaJIM3 BUACOIpaMMbI IMOJIETOB ITO3BOJIACT BLIACIUTDL O6paH.[eHHbII71
BHaAyaJie TOJIOBOM K JIETKY 3HF3aF006pa3HbeI MOJIET, TIJIABHO TEPEXOMSIINN B JIBUKECHUS
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10 HeTIPpaBUJILHOMY KpyTy, TETJIe WM TTOJyIeTIe TOJIOBOi Brepen. s mpumepa
IMOKa3aHbl CXeMBbI 1oJ1eToB muesabl N 11 (puc. 1), matku No 7 (puc. 2) u TpyTHs Ne 13
(puc. 3). OpueHTaUMOHHbIE TMOJEThl PA3JIUMUYHBIX CTa3 OTJIMYAIOTCS MO XapakTepy
IBIDKEHU, KOTOPHIN CUIBHO MEHSIETCS Iaxke B TIpeaesiax OgHOM cTasbl. s momcka
OTVIMYMIA B XapaKTepe ABMXKCHUI HaMU ObLUIM ITPOCUMTAHBI MaTeMaTUUECKHE TTOKa3aTes
ITOJIETOB, ¥ TIOTOM MX CPAaBHUBAJIM MEXIY COOOIA.

OTauunsl XapaKTepUCTUK OPMEHTALMOHHBIX ITOJIETOB Pa3HbIX CTa3 MEIOHOCHOI
MyeJibl MPOSIBUJIMCh B CKOPOCTH, BPEMEHHU COBEPILIEHUSI OPMEHTALIMOHHOIO IoJjieTa U
KOJIMUYECTBE MeTeb 00pallleHHOTO TOJ0BOM K JeTKy mnojeTa (Tada. 1).

IIpu ynaneHuu ot jeTka pa3max KoJjiebaHUil MOCTEIEHHO YBEJIMYMBACTCS ¢ KO3Gd-
GUIIMEHTOM Koppesuun st padounx muen 0,68; mrs matoxk — 0,51; mrs TpyTHE —
0,68, a yron KojebaHusT MEHSIETCS HE3HAYUTEIbHO ¢ KOI(MDGDUIIMEHTOM KOPPESLIUT TSI
pabouux nuen — 0,15; mist matok — 0,04; mist TpytHeit — 0,12. JIuHuM perpeccuu
rokasaTeJieil KojlebaHUi pa3IMUHBIX CTa3 HE OTJIMYAIOTCS CTAaTUCTUUECKU, TIOATOMY Ha
rpacdukax nzobpaxkeHbl 00beAMHEHHbIE TTOKa3aTeau (puc. 4).

CpenHee KOJIMYECTBO KojiebaHWil 00pallleHHOTO ToJieTa sl paboumx IMmyesl CoCTaB-
nser 8,29 £ 0,778, mna matok — 6,0 £ 1,397, mna tpyrHeit — 4,86 £ 0,8. Pasuuua
JOCTOBEPHA TOJIBKO MEXIY pabounMM maejiaMu u TpyTHamu 3,43 + 1,116, (P < 0,01).

HauGosnee 3aMeTHBIC pa3iMuMsl B OPUEHTALIMOHHBIX I10JIETaX BBISBICHBI B MX
CKOpoCTH. bricTpee Bcex jeTen TpyTHHU, 3aTeM — MaTKW M MeJJICHHEee BceX — paboune
muesnsl (puc. 5). Iocie morapudMudecKnx peodpa3oBaHnil 3HAYUEHUI CKOPOCTH TI0JIeTa
MOJIyyeHbI rpapuKu, KOTOPbIe BHIPABHUBAIOT pacipeaeiceHe U KOPPEKTHEE OTOOPaKAaIOT
roxasarteJib CKOpoCcTH TiosieTa (puc. 6). Ha HeM He BUIHO pPe3KMX CKAYKOB HAJIOXEHMUS
YBEJIMUYEHU CKOPOCTU HECKOJIBKUX 0CcO0eil Ha MPSMBIX ydyacTKaX IepeaBUKeHUs WU
YMEHBIIIEHUS] CKOPOCTH BO BpeMST OCTAHOBOK MJIM TTOBOPOTOB, a TAKXKE WX TTePEKPBIBAHMUIA.
B pesynbrare MmpoBeIeHHBIX CPAaBHEHUI CKOPOCTHU TOJieTa Pa3IWYHBIX CTa3 TMOTYIMIN
JIOCTOBEPHYIO Pa3HUILy JUHUI perpeccuii abCoMIOTHBIX MoKa3aTelieil, 3a UCKIIoUeHUEeM
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Puc. 1. Cxema opreHTalIMOHHOTO ToJieTa padoueid maenast Ne 11.
Fig. 1. The scheme of orientation flight of a worker bee N 11.
Puc. 2. Cxema opreHTalIMOHHOTO TojieTa MaTKu N 7.

Fig. 2. The scheme of orientation flight of queen N 7.
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Puc. 3. Cxema opueHTaLMOHHOTrO 1oJieta TpyTHst No 13.

Fig. 3. The scheme of orientation flight of drone N 13.

Taoaunma 1. OTIMYMA XapaKTePUCTUK OPHEHTAIMOHHOrO M0JIeTa Pa3NYHbIX CTAa3 MEJIOHOCHOI mye
Table 1. The differences in orientation flight characteristics of different honeybee castes

Craza
XapakTepuctuka H'\g%i%h [Muena Marka TpyTHeHb
YeJbl
KonnyecTBo KojiebaHmit 8,29 £ 0.778 6,0 £ 1,397 4,86 £ 0,8
00palleHHOro moJieTa
Pa3Hulia Koiuyectsa TPYTeHb 0,99 <0,95 -
KosiebaHmit MaTka <0,95 - <0,95
YpaBHeHUe JIMHEHHOM perpec- Y=22,188 x X+21,076; Y=23,927 x X+43,68 Y=44,346 X X+21,868
CHM CKOPOCTH OPUEHTAIIMOH- ;
HOTO TIoJIeTa
Paszuuna nunauit perpeccuii TPYTeHb 0,999 0,999 -
CKOpPOCTH Marka <0,95 - 0,999
YpaBHeHUE TUHEITHOM Y=0,0996 x X+1,546 Y=0,088 x X+1,707 Y=0,160 x X+1,619
perpeccun CKOpocTH OpUeHTa-
LIMOHHOTO ToJseTa, log (10)
Pasznunia nuHuit perpeccutii TPYTE€Hb 0,999 0,999 -
ckopoctu, log (10) MaTKa 0,999 - 0,999
TTpomoXuTeIbHOCTD 4,08 £ 0,26 3,31 £ 0,719 2,95+ 0,34
00pallleHHOTO TMoJieTa
PasHua NponoKUTeIbHOCTH  TPYTEHb 0,95 <0,95 -
o0pallleHHOTO MoJieTa MaTka <0,95 — <0,95

Pa3HUIIBI MEXIY MMYeJaMA W MaTKaMU, W JIMHWI perpeccuii JeCITUIHBIX JJOTapu(GMOB
MeXay BceMu ctazamu (Tabi. 1).

He obHapyxeHa mocToBepHas pa3HUIA MEXIy yIIaMU 3peHHS Ha JIETOK Y pabo-
YUX ITYe)I, MaToK ¥ TpyTHeil. Ha mpumMepe maensr Ne 11 (puc. 6) TTokazaH yroyr 3peHusI
Ha JIETOK C YYeTOM ITOJIOXKEHUS TeJla OTHOCUTEILHO JIETKa (C TpaBOi M JIEBOM CTOPO-
Hbl). Ha rpaduke BUAHO, YTO MYejia BbIJIETAET TOJIOBOI BIIEpes M cpasy e pa3Bopa-
YMBAETCSI TOJIOBOM K JIETKY. B HauvajnbHON cTaguu OTJeTa HACEKOMOE COBepllaeT
obpallleHHbIE TOJIOBOM K JIETKY JBUXKEHUSI, C OTKJIOHEHMEM BIIPABO U BJIEBO Ha yroJI OT



OpuenmayuoHHblil 061em mamok, mpymHei u paboyux ocobetl MeOOHOCHOU n4enbi... 547

- rpaz.
180 - D 125650 + 38713 200 y = 0,0379x + 49,389
160 1 . 180 o °

y . 160 ° .
140 - o0 .
140 .
. ® )
120 . od o e .
(Y ° °
[ ]
1009 & se .
o8 LA °° .
B0 Pe W a0 ot .
°ed ® o o e
601e ® "y 26 o °2 °
40
20

o 1 2 3 4 5 6 7 8

Puc. 4. smeHnenue pasmaxa (A) u yrmia (b) konebaHuii BO BpeMEHU IPU OPUEHTHMPOBOYHOM OOJIETE
MEIOHOCHBIX ITUEJI.

Fig. 4. The changing of swing (A) and angle (B) of oscillation in time during the orientation flight of
honeybees.
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Puc. 5. I3mMeHeHne cKOpOCTH BO BpEMEHHU MTPU OPUEHTALIMOHHOM TIOJIETe PA3TMYHBIX CTa3 MEIOHOCHOM MUeJIbl:
A — a0CoMIOTHBIE MMOKa3aTeIM Pa3IMYHbIX CTa3: TPYTHU, MaTKK, pabouue muenbl; b — jgorapupmuyeckoe
Mpeodpa3oBaHue CKOPOCTH TOJIeTa pabouMX TUel.

Fig. 5. The changing of speed in time, during the orientation flight of different honeybee castes: A — absolute
indices of different castes: drones, queens, workers; B — logarithmical transformation of the honeybee’s speed
flight.
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Puc. 6. VI3ameHeHMe TOJOKEHUS JIeTKa B 110J1e 3peHust muesibl No 11 Bo BpeMsi OpMEHTALIMOHHOTO T10JIeTa.
Fig. 6. The change of hive entrance position in field of vision of bee N 11 during the orientation flight.

0° 1o 100° 1 He3HAYUTEJIbHOM 3aIePKKOI B TOUKE (hMKCaALIMU JIeTKa. 3aTeM YroJl Hauu-
HaeT u3MeHAThes oT 0° 1o 180°, uTo CBUAETENLCTBYET O MEPEMEICHUN 10 KPYTY.

g neMoHCTpauMu pacrnpelneseHUs] HampaBIeHUI JieTKa B T0Jie MPaBOTro MU
JIEBOTO TJIa3a C YYETOM pPAacCTOSHMS ObLIa CO3MaHa STOLIEHTpUYecKas KapTUHKa T03M-
1Y JIeTKa (C TOYKM 3peHus Imuensl ). Ha rpaduke (puc. 7) nzobpaxkeHa MO3UINAS JIET-
Ka B 1oJjie 3peHus 21 ocobeli pa3TuuHbIX cTa3 Mpu Kaxaom ydyere. [1o ropusoHTabHOM
OCH yKa3aHBI pacrpeneeHusT MO3UIINA HACEKOMBIX OTHOCUTETLHO TIPaBOM ¥ JIEBOM 30HBI
OT JIeTKa, a MO BEePTUKAJIbHONH — pacIpeleeHUs] MOJ0XEHUST TeJla OTHOCUTEJIbHO
JIeTKa, COOTBETCTBYIOLIMX JUHUU rojioBa-oproiko. Kak BuaHoO u3 rpacduka, HaCeKOMbIE
B HAYaJIbHOM CTaauM OTJIeTa Ha paccTosiHUU 10 50 cM (PUKCUPYIOT MOJIOKEHUE JIETKA.
JanpHeiiliee paccemBaHNe TOYEK TTPOMCXOANT TTPUOIM3UTEIEHO paBHOMEPHO C HECHC-
TEeMaTH3NPOBAHHBIMU CKOTUICHUSMU W CITUPATBHBIMU TyTaMHU.

ITpoaoKUTETbHOCTh OPUEHTALIMOHHOTO TT0JIeTa COCTaB/sIeT y padouux muen 4,08 +
0,26 ¢, y MaTok — 3,31 £ 0,719 ¢, y TpyTtHeit — 2,95 £ 0,34 c. PazHuiia toctoBepHa TOJILKO
MeXAy TPYTHAMM U pabouumu muenamu (P < 0,05). ITo ckopocTu moJjieTa MaTokK
OTTpeIeNIEHO, YTO XapaKTep WX OTiIeTa ITOCTeTIeHHBIN, TIPUOIN3NUTEIEHO paBHOMEPHBIN Ha
MPOTSKEHUM BCero nepuona yaaieHus. Paboure muesnbl 10 3 ¢ HaxoAsITCs Ha OJU3KOM
paccTosiHuuM OT JeTKa (1o 40 cM), a MOTOM HAYMHAIOT OBICTPO OTHATATHCS. Y TPYTHEM
HabronaeTcs 0oJblas AUCHEPCUsT MEXIY OTACIbHBIMU 0CO0sIMU. OMHU 3a1ePXKUBAIOTCS
BO3JIE JIETKA, IPYTHUE cpa3y OTHAISIOTCS Ha 3HAUMTELHOE PAaCCTOSTHUE.

Taxcke BBISIBIIEHBI HEKOTOPBIE 3aKOHOMEPHOCTH TT0JIeTa, OOIIMe IJIsT pa3IMYHbIX CTa3.
IIpu moBopoTe MPOMCXOAUT MHEPLUMOHHOE 3aHEeCeHWEe Teja MO TPaeKTOPUHU MoJieTa.
CHauaza nmoBopaymBaeTcs TeJI0, HO HaceKOMOe ellle HeKOTopoe BpeMs (3—5 KaapoB —
0,1—0,17 c) npoaoyKkaeT IBUraThCsl MO CTapOi TPAEKTOPUX U TOJbKO MOTOM HayMHaeT
MOCTEeNEeHHO coBepilaTh MoBopoT. Ha pucyHke 8 m3o0paxkeHa cxemMa yUUTHIBA€MBIX
rokasaTeJieil 1 yyacTok mosieta mueibl Ne 11 mpu coBepilieHUr moBoporta. Ha prucyHke
9 uzobpaxeHbl rpacuKu, OTOOpakalollre YIJIOBble XapaKTEPUCTUKU DTOTO K€ yJacTKa
TT0JIeTa, KOTOPBIE TTOATBEPKAAIOT 3(hMEKT NMHEPITMOHHOTO 3aHECEHMSI Tejla TIPU TTOBOPOTE.
OrcTaBaHue XapaKTepu3yeTcsl ObICTpoil cMeHoit yriia Kypca Ha 50—80° 1 MeIeHHOM CMeHOi
yria B3misaa Ha 0—30°. Pucynku 8 u 9 orobpaxaroT pa3Hble XapaKTepUCTUKU OTHOTO U
TOTO K€ TMpoLecca, U UX MOXKHO COIMOCTABJISITh MO COBMAAAIOIIEMY MTOKA3aTeI0 BPEMEHU.
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Puc. 7. Tlo3uuus netka B 1oj1€ 3peHUSI MEJOHOCHBIX ITYeJl BO BPEMsSI OPUEHTUPOBOYHOIO IOJIETA.

Fig. 7. Hive entrance position in bees’ field of vision during the orientation flight.
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Puc. 8. A — yyacrok mosera muesibl Ne 11 rpu coBeplleHUM TOBOPOTa ¢ yKa3aHUEeM BPEMEHM KaXKI0ro Kajapa.
b — cxema yumThIBaeMbIX MOKa3aTesei.

Fig. 8. A — the flight section of bee N 11 during turning, with time indication of each sequence. B — the scheme
of counted indices.

Oocyxnenne

TakuMm 00pa3oM, HaM YIaJoCh OINPEAEIUTh CBOMCTBA OPUEHTALIMOHHBIX ITOJIETOB
Pa3IUYHBIX CTa3 MEIOHOCHOM ITUe/Ibl U BBISIBUTH CICAYIOLIME Pa3INuus MEXIy HUMU.
CpenmHee KOJMIeCTBO KOJIeOaHMiT 0OpallleHHOTO TIojIeTa IJTsT pabovMX ITIesT COCTABIISIET
8,29 £ 0,778, mra matok — 6,0 £ 1,397, mns tpytHeit — 4,86 £ 0,8. PasHuiia noctoBepHa
TOJIbKO MEKITy pabourMH ImaejiaMu v TpyTHsiMu 3,43 = 1,116 (P < 0,01). JImauwm perpeccuii
pa3Maxa 1 yria KojeOaH!ii pa3TMIHbIX CTa3 He OTJIMJAIoTCd cTaticTidecku. [1pu cpaBHeHN
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Puc. 9. YrioBbie XapaKTEPUCTUKHM I10JIETA ITYEJIbI No 11, NMOATBEPXKAAIONIME NHEPLIMOHHOE 3aHECEHUE TEJIa IIPU
TIOBOPOTE.

Fig. 9. Angular characteristics of bee’s N 11 flight, which confirm inertial body skidding, when bee turns.

JIMHUI PErpeccui CKOPOCTH TTOJIETA MTOYYMIN JOCTOBEPHOE OTIIMYKME MEXIY Pa3IMYHBIMU
crazamu (P < 0,001), 3a uckimoueHueM OTIMUMI MEXKAYy paOOYMMU MYejlaMU M MaTKaMu. A
KOIZIa ToKa3aTeu MpoJorapu(MUPOBAIM, TO TOJYYMIM JTOCTOBEPHYIO PA3HUILY MEXIY
Bcemu ctazamu (P < 0,001).

YcTaHOBJIEHO, UTO XapaKTep OTJeTa Pa3IMYHBIX CTa3 CXOAECH, OMHAKO BBISIBIICHBI
pas3Inuns B CKOPOCTH TOJIETa, KOJMYECTBE OPUEHTAIIMOHHbBIX METEIb U BpEMEHHU COBEP-
LIEHUST OPUEHTALIMOHHOTO TMOJIETa MEXAY HEKOTOphIMM crazamu. OcTaercss Heu3s-
BECTHBIM, KaK OOHApy>KeHHbIC HAMU Pa3IN4IUs XapaKTePUCTUK OPUEHTAIIMOHHOTO T10-
JIETa BJIMSIIOT Ha CIIOCOOHOCTh BO3BpAIlAThCS B THE3MO.

ABtop 6naromaped U. A. Jleuenko, JI. . ®panuesuuy u JI. . BogHapuyKy 3a cofeiicTBie 1 ITOMOILb
B MIPOBEIIEHUH OITBITOB.
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