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The ability of many birds to perform long-distance migration is widely known. Besides, many birds are
philopatric, i.e. they can return to their natal or former breeding site with great accuracy after migrating for many
hundreds and thousands of kilometers. It necessitates the existence of the ability for true navigation in migrating birds,
since the area to which they show fidelity is too small to be found by chance or by only crude mechanisms. In mid-20th
century Gustav Kramer proposed the map and compass concept which postulates that a migrating bird (or any animal
performing long-distance movements, for that matter) should have both a positioning system (a map) and a compass
system. They are tightly linked but remain as two separate systems. Most students of avian navigation agree that
migrating birds have three different compass systems: the Sun compass, the star compass and the magnetic compass.
The mechanisms underlying the magnetic compass are most intriguing, still not fully understood, and, after all, they
are the subject of many researches. Avian navigational maps seem to be based both on the geomagnetic field and on
olfactory gradients. Olfactory maps of birds are the subject of many debates; with some good experimental evidence
supporting their existence at least in homing pigeons and seabirds, but with some theoretical issues unresolved.

CriocoOHOCTB NTHIL TIEpesieTaTh Ha OOJIBIINE PACCTOSHUS IIUPOKO U3BECTHA. TakKe XOpOIIo N3BECT-
HO, YTO MHOTHE MTHUIIBI [TOCJIE MUTPALIUN HA MHOTHE COTHH M THICSYHM KHWJIIOMETPOB MOTYT TOYHO BO3BpaIllaTh-
Csl B pallOHBI, TJIC OHU POJIMIIMCH WITH PaHee Pa3MHOXKAITUCh. DTa IBJICHHUE Ha3bIBaeTcs utonarpueii [1]. s
€ro CyIIECTBOBAHMSI y ITHULBI IOJDKHA OBITH CIOCOOHOCTH K TOYHOM MCTUHHOM HaBHUTallMH, T. €. K Olpe/ene-
HUIO TTOJIOKEHUS 11T MTepPEeMEIICHUH; NTHLA J0JDKHA BBIOMPATh U MOJACPKUBATh MyTh K HEl 0e3 MpsIMOTo
CEHCOPHOTO KOHTaKTa ¢ 11eibio [2]. Muade ¢punonarpun He ObUTO OB, T. K. palioH, KyAa YCIEIHO BO3Bpalia-
I0TCS (QUIIONIATPUYHBIC NTHLBI, HAMHOTO MEHBILIE TOTO, KOTOPBI MOKHO HAHTH C MMOMOIBIO TPYOBIX MeXa-
HU3MOB ONPEJIENIEHUS CBOETO MOJIOKEHHSI B IPOCTPAHCTBE.

B cepennne XX B. 'ycraB Kpamep copmynrpoBal KOHIENINIO KAPTHI H KOMIIAca, COTJIACHO KOTOPOH
JUISL OCYILIECTBIICHUS] HABUTALMK IITHIIBI (2 BOOOILE JIF0ObIC )KMBOTHBIC, COBEPIIAIOIINE TATbHUE IIepeMelle-
HUSI, T. €. BBIXOJSIIIUE 3a TPEJIEsIbl CBOETO OOBIYHOTO YYacTKa OOMTaHUs) JOJKHBI UMETh, BO-IIEPBBIX, Kap-
Ty, @ BO-BTOpBIX, komnac [3]. KapToil mpuHATO Ha3bIBaTh MEHTAIBHYIO PEMPE3EHTALINIO IPOCTPAHCTBA B TOM
Macmrade, B KaKOM KHBOTHOE JOJKHO MEPEMEIaThCsl, a KOMIIACOM — CIIOCOOHOCTD BBIOMPATH U MOICPKH-
BaTh HAlpaBJIEHNE JIBUKEHHUS OTHOCHTEIBHO CTOPOH cBeTa. Kapra Hy)KHa sl )KUBOTHBIX, COBEPIIAIONINX
JTaNbHUE TEPEMEILEHHS], a KOMIIaC — OYEHb MHOTHM MOJBM)KHBIM KMBOTHBIM, B T. 4. © MUTPHUPYIOIIUM He-
JaJIeKO, JUIs yCIICIIHBIX MTepEeMEICHUH B TIpe/ienax HHANBUAYAIBHOTO yyacTKa oouTtanus. Takum obpaszom,
Borpoc: «Kak MUrpupyromme XHUBOTHbIE HAXOIAT JOPOTy», npu3HaHHbid B 2005 1. )KypHanoM «Science»
oaHMM u3 125 nanbosee MHTEPECHBIX HEPELUICHHBIX BOIIPOCOB COBPEMEHHOTO €cTeCTBO3HAHMSA [4], pacma-
JaeTCsl Ha JIBa TECHO CBSI3aHHBIX MEXKIY COOOH, HO OTAEIBHBIX BOMPOCa: KakoBa (PU3NUECKast U CEHCOpHAs
NpUpoJia KapThl U KakoBa (pU3MUecKas U CEHCOpHas MPUPOAA KoMIIaca.

HcToprueckn cI0KHUI0Ch TaK, YTO KOMITACHBIE CUCTEMBI IITHIL U3Y4EHBI rOpa3/io JIy4lle, UeM CUCTe-
MBI TIO3UIIMOHUPOBaHMS (KapThl). B HacTosiiee Bpemsl CyIIecTBYET KOHCEHCYC, COTJIACHO KOTOPOMY Y MH-
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TPUPYIOLINX MTHUI] €CTh TPU HE3aBUCHUMBbIE KOMITAaCHBbIE CHCTEMBI: COJHEYHas, 3Be3[Has U MarHuTHas [2].
[IepBbie ABe OCHOBAHBI HA ABM)KEHUH HEOSCHBIX TN 1 3peHHUHU (COIHEUHAs Tak)Ke Ha BHYTPEHHHUX Yacax), a
TPEThs — Ha CIIOCOOHOCTH TMITHUI] K MAarHUTOPELEIIIUU. DTa CEHCOPHAas MOAAIBHOCTb, OTCYTCTBYIOINAs y Ue-
JIOBeKa, OblJIa OTKPBITA OKOJIO TIOJTyBEeKa Hasal [S5] v BBI3BIBACT CETO/HS OONBIION HHTEpeC Yy OMOPHU3UKOB,
CEHCOPHBIX (PM3HMOJIOTOB U HelpoOronoros. Bompoc, kak nHGOpPMAIHs OT pa3HBIX KOMIIACHBIX CUCTEM WH-
TerpupyeTcs v MPUBOAUT K BEIOOPY HY)KHOTO KOMITACHOTO HAaTpPaBJICHHUs, ABISIETCA OTJCIbHON NHTEPECHOM
Hay4HOM MpoOIeMOH.

OTHOCHUTENBHO TIPUPOABI CUCTEMBI MO3UIIMOHUPOBAHMS (HABUTAIIMOHHOW KapThl) MTHIl COTVIACHS Y
ucclenoBaresneil ropasao Mensie. [lo-BuauMomy, o1Ha U3 TaKUX CHCTEM — T€OMarHUTHas, OCHOBaHHAs Ha
IpaJIneHTax TEeOMarHUTHOTO MoJst. B HacTosIee BpeMsi cCUUTaeTCsl, 4TO pabOTy MarHMTHOW KapThl obecrie-
YHUBAET OTJCIBHBIN PELENTOp, He MMEIOIINI OTHOIICHUSI K TOMYy MarHUTHOMY PEILIENTOPY, KOTOPBIH obecrie-
guBaeT paboTy MarHuTHOTO Kommaca [2]. Ecnu 370 Tak, TO BO3HHKAET BOMPOC: KaK U MOUYEMY B DBOJIOLUU
y NTHII 00pa30BajKCh JIBE COBEPIICHHO Pa3Hble CUCTEMBI JUIS BOCIIPHUATHUS OJJHOTO (PU3UUECKOTO CTHMYJIa
(marauTHOTO TOJIST). Kpome Toro, oTMedy, 4TO Jake TEOPETHYECKH, B MCAIbHOM ClIydae, UCIOIb30BaHNe
OJTHUX JIUIIb TapaMeTPOB MarHUTHOTO MO 3eMJIM HE MOXKET 00€CTIeUUTh Ty TOYHOCTh HaBUTaI|H, KOTOPas
M3BECTHA Y ITHI] I10 TaHHBIM KOJIbIIEBaHUS [6]. DTO nemaeT HEOOXOAMMBIM HATHMYNE HHOW CHCTEMbI HABHUTa-
IIUM Ha MEHBIIEM NMPOCTPAHCTBEHHOM MacliiTabe. HekoTopbie aBTOpBI MPeNnoaraoT, YT0 TaKoi ccTeMO
MOXeT OBbITh OJb(paKTOpHasA, UCIOIB3YIOIas MOCTOSHHBIE TPAJUEHTHI 3araxoB. Bompoc o cymecTBoBaHun
3araxoBOW KapThl Y MTHUIL — IPEIMET O’KMBJICHHBIX (2 BpeMEHaMH 0’KeCTOUEHHBIX ) AUcKyccuii. C onHOM cTO-
POHBI, €CTh yOeTuTeNbHbIE KCIIEPUMEHTAIbHbIE JAHHBIE B MTOJIb3y MPUCYTCTBHUS 3al1aXx0BOW KapThl, IO Kpaii-
HEW Mepe JUIs MOYTOBBIX TONy0eil 1 MOPCKUX ITHIL, & C APYTOH — PsiJl TEOPETHUECKUX MPOoOIIeM (B MEPBYIO
odepe/b cama BO3MOKHOCTh CYIIIECTBOBAHUS IPAJAMEHTOB MTaXy4YHX BEUIECTB B aTMOc(epe, CTaOMIIbHBIX KaK
B IIPOCTPAHCTBE, TaK U BO BPEMEHH) OCTAIOTCS HEPEIICHHBIMH.
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