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Peszrome. OyHKIMOHANBHAST OPTaHU3AIMsI CEMBU Y PBI-
KHX JICCHBIX MypaBbEB OCHOBaHA Ha CTaOWJIBHOW CHCTEME
paszeseHus Tpyia Mex Iy pabo4rMH, BKIIOYAIOIEeH Ti1y6o-
Kyl «Ipo()eCCHOHAIBHYIO» CHELHATU3AINI0 COOPIIUKOB
naau. B naHHO# paboTe ¢ IOMOLIBIO ClIeNUaIbHO pa3pado-
TaHHOTO Ha0Opa TECTOB HCCIIEI0BaHbI IOBEICHUECKHE XapaK-
TEPUCTHKH, OTJIMYAIOIINE Pa3BeIUUKOB Formica aquilonia
Yarrow, 1955 1 MOOMIH3yeMBIX IMH [T cOOpa YTrIIEBOTHON
UM GypakupoB OT pabouHX, BEIIOIHSIOIHX Apyrue GyH-
KIUH B ceMbe. [IJisl BBISIBICHUS pa3BeJUUKOB U MOOHIIM30-
BaHHBIX (YpPaXHPOB HCIOJB30BAIU IKCIICPHUMEHTAIBHYIO
cxeMy «OuHapHOe nepeBo» [Reznikova, Ryabko, 1990]. Bei-
SICHWJIOCH, YTO Pa3BEIUHKH SIBJISIOTCS OHOPOIHOM rpyIoit
C BBICOKUM YPOBHEM HCCIIEIOBATENbCKOM aKTHBHOCTH H CIIO-
COOHOCTBIO YacTO TEPEKIIoYaThCs Ha PasHbIC BUIBI Jes-
TenbHOCTH. Crienuduka necleoBaTeIbCKOi aKTHBHOCTH yKa-
3bIBACT HA CXOJICTBO PA3BEAYMKOB CO cOOpIIMKamu maau (6e3
yuéra ux «npodeccuoHaIbHO» criennanu3annn). Moounu-
30BaHHBIE (DypaXKHPBHI, IO CBOCH BBICOKOW TOABMXHOCTH U
CpPaBHUTENBHO HU3KOM MCCIIEJOBATENBCKON aKTHBHOCTH, HAU-
GoJiee CXOIHBI C OXOTHUKaMU. 110 YPOBHIO arpecCUBHOCTH,
MPOSIBIISIEMOMY B TECTaX «BCTpPEYa C BParom», pa3BeJunKU U
HpUBJICYEHHBIC HMH (ypaXKHPhl 3aHUMAIOT IPOMEIKYTOUHOE
TOJIOKCHHE MEKLy MUPHBIMU COOPIIIMKAMH T1a]1 H arPecCHB-
HBIMU OXOTHHKaMH M OXpaHHUKaMH. [IpuMedaTensHpIME Yep-
TaMH pa3BeJUHKOB SBIIOTCS IpeobiiafaHne HCCleJoBaTeNb-
CKHX PEaKlHuil MO OTHOLICHHIO K Bpary, MOJHOE OTCYTCTBHE
MIPOSIBIICHUSI peaKIuK «MEPTBOM XBAaTKIM», CMEPTEIIBHO OIac-
HOI1 1 MypaBbEB M XapaKTEPHO# ISl OXpaHHUKOB, a TAKXKE
OTHOCHTEJIFHO BBICOKAsl 4YaCTOTa PEaKLiK U30eraHus Bpara,
OTCYTCTBYIOIIAsi B perepTyape OXPAaHHUKOB U OXOTHHKOB.
ITo npenBapuUTEILHBIM JaHHBIM, TOJTYYSHHBIM B TECTAX I10-

HCK BBIX0/1a U3 IJAOMPHUHTA, MOXKHO I10JIaraTh, YTO pa3BeauH-
KM 3aIIOMHHAIOT ITyTh JIyYIIe W COXPAHSIOT NMaMITh O HEM
Jo7bIIe, YeM MOOMIM3yeMble MU (Gypaxupsl. MypaBbu
HCIOJIb3YIOT CXOJHBIE IOBEJCHYECKHUE IIPOTrPaMMBI B IIPUH-
IUIHAIBHO Pa3HBIX CHTYAIHAX, 9YTO MOKHO CUHTATh IIPOSIB-
JICHUEM «TIOBEIEHUECKOTO CHHAPOMAY).

Abstract. In red wood ants the functional organization of
a colony is based on stable division of labor among workers
including deep «professional» specialization of honeydew
collectors. Here we investigate distinguishing behavioral fea-
tures in scouts and foragers of Formica aquilonia Yarrow,
1955 in the process of carbohydrate food collection by means
of a purposefully designed battery of tests. To reveal scouts
and recruits the experimental paradigm of «binary tree»
[Reznikova, Ryabko, 1990] was used. Scouts appeared to be
an invariable group characterised by a high level of explorato-
ry activity and high frequency of switching between different
behaviours. They share with honeydew collectors (without
taking into account their «professional» specialization) cer-
tain specific features of exploratory behaviour. Recruits share
with hunters such characteristics as high agility and relatively
low level of exploratory activity. With respect to their level
of aggressiveness, which they display in the test «meeting
with an enemy», scouts and recruits can be placed between
peaceful honeydew collectors and aggressive hunters and
guards. The distinguishing features of scouts are their pre-
dominantly exploratory reactions towards the enemy, the
absence of the «death grip» reaction which is characteristic
for guards and hunters, and relatively high frequency of the
reaction of avoidance, which is absent in the repertoire of
hunters and guards. Preliminary results of the test «search for
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the exit in the maze» enable us to suggest that scouts remem-
ber their way better and keep memory longer than recruits.
Ants possess stable sets of behavioural features than can be
considered a «behavioural syndrome».

OyHKIIMOHAIEHAS OPTaHU3aIUs CEMBH OOIICCTBEH-
HBIX HACCKOMBIX — OJHA U3 (PyHIAMEHTaIbHBIX IPO-
6mem, Bocxonamux kK unee Y. JlapBuHa 0 ceMbe Kak
€MHHIIE ECTeCTBEHHOT0 0TOOPA, U /10 CHX IOp TasAIIas B
cebe MHOYKECTBO 3ara/ioK, CBI3aHHBIX C IPHPOJION H3-
MEHYHMBOCTH pabounx ocobeit. HecmoTps Ha Oonbinoe
KOJIMYECTBO TEOPHUH, O0BACHSIOIUX OPTaHU3AIHIO T0-
BEJICHHS OOIIECTBCHHBIX HACEKOMBIX B CEMbE, HU OHA
U3 HUX JI0 CHX TIOp He ObLJIa IIOCTPOeHA Ha KCIIEPUMEH-
TalbHO JOKa3aHHBIX TocTtynatax. Emé 30 mer Hazazg
I''"M. Jlitycckuil OTMETHUII, 4TO IEPBBIM 3TANIOM HA IIyTH
K CO3JaHHIO TaKOW TEOPHH JOJDKHO OBITH BBIICHCHHE
MEXaHHU3MOB ¥ MPHHIUIIOB OPTaHU3allN B3aUMO/ICH-
CTBUS 0CO0CH B MAITBIX TPYIIIIaX P BEITIOTHEHUH pas3-
JUYHBIX 33/1a4, HO 0CTaETCsI HEMOHSATHEBIM, YeM OTIpeie-
JIIeTCS Ta WITH MHAS POJIb KaKI0H KOHKPETHOH 0cobu B
KaXKIbI KOHKPETHBI MOMEHT IpH padoTe B rpymme
[dmycckuii, 1984]. Takoe monox)eHNe COXPaHIIOCh 10
HelaBHEro BpeMeHH. [10BITKH OOBSCHUTE O0IINE IPHH-
LUTBI OPraHU3aIHAN COOOIIECTB MYTEM IKCTPATIOISAIIHA
MIpeICTaBJICHUI, IIOTyYCHHBIX Ha BUIAX MYPaBBER C He-
OousbiinMu ceMbsiMu [Robinson et al., 2009], He moryT
CUYHTATHCS ycneurHbIMU. Kak mpaBuiio, paboune B TaKUX
CEMBSX 3KBUIIOTCHIINAIBHEI, TO €CTh, JIETKO TIEPEKIIFoYa-
10TCs Ha I0OYI0 padoty [Pe3nnkoBa, [Tanteneesa, 2003].
BaxxHoe cBoIiCTBO, oTimuaroniee (pyHKIHOHAIHHYIO
OpTaHM3aLHI0 CeMEH Y BEICOKO COMAIBHBIX BUIOB, Ta-
KHX, Kak Formica s. str.,— 3TO cTaOWIBHOE pa3rpaHu-
yenue GpyHkimii [Dobrzanska, 1959] u mocTosiHCTBO HH-
JTUBUAYAIBHOTO COCTaBa PabOYMX TPYII MYpPaBbEB,
OCYIIECTBIISIOIINX COBMECTHYIO JICSITEIFHOCTD JTUTEIIb-
HOC BpeMs, IO HECKOJBKUX THEH M Naxe HeIelb
[Reznikova, 2011]. Ha 310l 0OcHOBE paboTaeT CIoXKHas
CHCTEMa KOMMYHUKAIINH, OCHOBaHHAs Ha TUCTAaHTHOM
HaBEJICHUH U CYILIECTBEHHBIX PA3IHIMAX MEXKIY pa3Be/l-
YHKaMH U QypakupamMu B CIIOCOOHOCTAX K 3allOMUHA-
HUI0, 00y4YEHHIO U K Tiepenade napopmanuu [Pesnuko-
Ba, Ps0xo, 1990; Reznikova, Ryabko, 2011]. Ha Toi1 ke
OCHOBE (PYHKIIMOHUPYET CHUCTeMa APOOHOTO pasjee-
HUS TPYHA, TO €CTh, «IPOPECCHOHATBHON CIICIHaTH-
3alliM, ONMUCAHHOM Uil OMHON M3 (PyHKIMOHAIBHBIX
rpynn y Formica s. str. I'pynmna cOOpIIUKOB Taau y
9THX BUJIOB BKIIIOUACT «IIACTYXOBY, «CTOPOXKEI», «pa3-
BEIYMKOB» M «TPAHCIOPTHPOBIINKOB» [Pe3HmkoBa,
Hosroponoga, 1998; Hosroponosa, 2008]. Dtonoruuec-
KM€ MEXaHHU3MBI CIICIIHATII3AINN Y PBIKHIX JICCHBIX MY-
PaBbEB OBIIM BBIACHEHBI HEAABHO U CYLIECTBEHHO JI0-
MOJIHUIIM TPEJICTaBICHUS O TOM, KaK IPOHUCXOIUT
¢byHkimoHanbHas auddepeHnmanys B ceMbe o01ie-
CTBEHHBIX HaceKOMBIX [ PesHukoBa, Skosines, 2008; Skos-
neB, 2010]. bplo sKciepuMeHTaNnbHO MPOAEMOHCTPHU-
POBaHO HAJIMYHE UCXOAHBIX HHIUBHIYAIbHBIX Pa3INIUA
B YPOBHE arpecCHBHOCTH PabO4YMX, KOTOPHIE CIyXaT
MIPEANOCHUTKAMHY I BXOXKACHHs ocobOet B PpyHKIHO-
HaJbHBIC TPYTIIEl OXPAaHHUKOB, OXOTHUKOB U COOPIIH-
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koB maau. Oxa3ajioch, 9YTO C BO3PacTOM MYpPaBbs €ro
MIOBE/ICHHUE, B YACTHOCTH, CTETIEHb arPeCCUBHOCTH, Me-
HSIETCS, BCIEACTBUE (PHU3UOTIOTHUECKOTO «I03PEBAHUS
ocobeii, He TpeOyromero ooydeHus. [locie Toro, kKak
0co0B MproOpena B ceMbe ONpenenéHHY0 (YHKIUIO,
MIPOMCXOANT «UUTH(OBKA TOBEICHNS, OCHOBaHHAas Ha
HHAWBUAYyaJIbHOM ombITe. [Ipu aTOM Xapakrep u3MeHe-
HUSI pEaKLUK Ha OTHH U T€ K€ CTUMYJIbI 3aBHUCHT OT TOT0,
K KaKo¥ (pyHKIIMOHAIBHOM TPyIIe MPUHAIEKHUT Mypa-
Beli [Axosnes, 2010].

Crenuduueckoe coueTaHUe HHINBUTyIIbHBIX ITOBE-
JICHYECKHX CBOMWCTB, JIeXalllee B OCHOBE «IIPO(heccHo-
HaJIbHOM OpHeHTaImn» pabounx B ceMbe Formicass. str.,
IO CHX TIOP OCTaBAJIOCh HEHCCIIEOBAHHBIM IS «MHTEII-
JIEKTYyaJIbHOM JIUThD) MypaBEHHUKAa — Pa3BEIUHUKOB,
CHOCOOHBIX HE TOJBKO NPHBIEKATh (PypakupoB K Hc-
TOYHHKY ITUIIH, HO U IIepe/IaBaTh CIOKHbBIE COOOIIEHHS
0 MyTH K 1enu. Yto genaer Mypasbs pa3Bequukom? B
OTIIMYHUE OT Pa3BEAYUKOB Y METOHOCHBIX IMUYEI, MEHSIO-
IIUX CBOM POJIK OT OAHOTO (hypaKupOBOYHOTO peiica K
npyromy [Beekman et al., 2007], y ppDKHX JIECHBIX Mypa-
BBEB PA3BETUMKH BHITIOJIHSIOT 3TY POJIb JUTUTEIILHOE Bpe-
M1, m3Mepsiroreecs Henensimu [Reznikova, 2008, 2011].
B nannoi#i paboTe MbI BIIEpBBIC, C TOMOIILIO CITCIHATb-
HO pa3paboTaHHOTO Habopa TECTOB, OCYIIECTBUIIN IO-
TIBITKY BBISIBUTH TIOBEJICHUECKUE XaPAKTEPUCTUKH, OTIIU-
YaloIiue pa3BeJUYUMKOB W MOOHIN3yEeMBIX HUMU
(GypakupoB 0T paboYMX, BEIOIHSIIOMNX ApyTrue HyHK-
LINH B CEMbE.

MaTepua.nLI H METOAbI

HUccnenoBanus npoBoaumck B 2011-2012 rr. Ha AByx
1ab0paTopHBIX ceMbsX F. aquilonia, Kaxnas 9UCIEH-
HOCTEIO 0KoJI0 1500 pabounx ocobeii, ¢ paciiogoM u
HECKOJIBKUMU caMKaMH. CeMbH COepKATUCh B HCKYC-
CTBEHHBIX Ipo3pavyHbIxX rHE3MaxX (10x15%x3 cm), pacnomno-
YKCHHBIX B )KWI0M gacTtu apeHsI (70x70x25 cm), oTaenéH-
HOH neperopoiKon co CbEMHBIM MOCTUKOM OT PaBHOM
IT0 TUIoMIa U pabodeii yactu (puc. 1 A). MypaBsu noy-
Yajau YriIeBOAHYIO0 MUy Ha pabouyell 4acTH apeHsl, a
0ETKOBYIO (JIMYMHOK MYYHBIX XPYIIaKOB) — Ha >KUIOH
yacTu. Bce MypaBbH, aKTUBHO JIEUCTBYIOIINE Ha apeHe,
OBLIN HHANBHUIYAIBHO TIOMEYEHBI.

Habop sxcnepumenmansuvix epynn. [1s Toro uro-
ObI BBIIEIUTH Pa3BeIUNKOB U MOOMIIN3YEMBIX UMH (Y-
PaXUPOB B CEMbE MYPaBbEB, MBI NPUMEHUIIN CXEMY
SKCIEPUMEHTOB C JTaOMPUHTOM «OMHApHOE IEPEBO»,
HCIOJIB3yEeMYI0 paHee Ul U3yUeHHUs] OpraHu3aIiy pa-
00THI B MaJIBIX IPyMIIaX MIpH cOOpe YIIeBOIHON MTUIIN
(puc. 1A); [moapobHO cM: Pe3snnkosa, Psaoko, 1990; Hos-
ropozaosa, 2006; Reznikova, 2008, 2011]. Mypabu 1o-
JIydaJIi CUpON pa3 B 2—3 JTHs TOJIBKO Ha OHOM U3 JIHC-
TbeB» OMHApHOrO JepeBa. YCTAaHOBKY IIOMEINAU B
EMKOCTH C BOJOW, YTOOBI MPEJOTBPATUTH IONAJaHNe
MypaBbs B Ty WIH HHYIO TOUKY JJAOMPUHTA HANIPSIMYIO.
Bo Bpemst QpypaskupoBouHOii ceccuu Ha pabovyro YacTh
apeHbl MpoIycKain okoio 50 ocoOeit, 3aTeM MOCTHK,
COEIMHSIOIINH KHUIYI0 M pad0UyI0 YacTH apeHsbl, you-
panmu. Cpenu MypaBbEB, JOCTUTIIINX KOPMYIIKH Ha Ou-
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Puc. 1. DxcnepumenTasbhble yeraHoBku: (A) AaGUPUHT «BGMHAPHOE AEPEBO», UCTIOAB3YEMBIN AASI BBIIBACHUSI B CEMbE MYPABbEB
Pa3sBEAUMKOB M MO6WMAM3OBaHHBIX mMmu Qypakupos; (B) yCTaHOBKA AASL M3YIEHMS MCCACAOBATEABCKOTO IIOBEACHWMS MYPAaBbEB:
«TPABOCTON», «CTBOA», «yKpbITHE»; (B) cxema «GMHApPHOTO A€peBa» AASL M3YUEHMSI CIOCOOHOCTEN MYPAaBbEB K 3aTIOMMHAHMIO IIyTH
B THe3A0 (BBIXOA M3 AaOMPWMHTA IOKasaH NYHKTUPHOM cTpeakoit; ¢oro: Buxbaes H.M.).

Fig. 1. Experimental setups: (A) the binary tree maze used for identification of scouts and recruits within an ant colony; (B)
the set-up used for studying exploratory activity in ants: «grass», «a tree trunk», «a shelter»; (B) a scheme of the binary tree used
for studying ants’ ability to memorize a way home (the entrance is marked by a dotted line; photo by Bikbaev N.M.).

HapHOM JIepeBe, BBIICISUIN 0CO0eH, KOTOPBIE MUTAINCH
He Oornee 5 MuH. u 3aTeM Oe3 3aepikek Ha paboduei
YacTH apeHBI HANIPABJISUTUCH B JKIITYIO yacTh. Omyckas u
MOJIHAMAst MOCTHK MEX]ly 30HaMH apeHbl, TAKUM Mypa-
BbSIM TI03BOJISUT CBOOOTHO IEPEMEILAThCS OT YCTAHOB-
KH K THe31ly ¥ o0paTHo (puc. 1A). [Tocie Broporo win
TPETBETO peiica HEKOTOPBIM U3 3THX MYpPaBbEB, KOTO-
PBIX IIPEATIOI0KUTEINEHO MOXHO OBLITO Ha3BaTh pa3Be-
YHKaMH, YAaBaJOCh MOOMIN30BaTh TPYIIBI Qypaxu-
POB, KOTOPBIX MBI TaKXKe MTPOIYCKaIN K KOPMYIIKE Ha
OuHapHOM JnepeBe. [IpoJOIKUTENBHOCTD (hypaXkKHpo-
BOYHBIX CECCHI COCTaBIIsIa 0KoJI0 4 yacoB. B cepenmne
KaXXJ0M ceccuu Jienancs nepepbiB Ha 30 MUHYT, B Teye-
HHE KOTOPOT'0 BCE MYpPaBbH IIEPEHOCWIINCH Ha KHIIYIO
4acTh apeHbl, a JAOUPUHT 3aMEHSUICSA Ha CBEXHI; TeM
CaMBIM MBI JIMIIAIH IPEAIIOIOKUTEIBHBIX Pa3BEAUYHKOB
BO3MOKHOCTH OCTaBUTh MaxXy4duii ciie]] [MoapoOHO cM:
PesnmkoBa, Ps0xo, 1990]. ITocne nByX Henes HaOoOIe-

HUH (TO ecTh, 5—6 PypakPOBOYHBIX CECCUIT) MBI MOT-
71 0TOOPATH VIS TIOCJIETYIONIETO TECTUPOBAHMS TPYII-
bl MYPaBbEB, KOTOPBIX TEHEPh MOXKHO OBLIO CUUTATH
pa3BequrKaMi 1 MOOMIIM30BaHHBIMH UMU (ypaxkupa-
Mu. Jlanee A KpaTKOCTH, BMECTO «MOOMIN30BaHHBIX
pasBenunkamMu (QypakupoB» OyleM HCIIOIb30BaTh
«(bypaxxups». MBI BBLIEISIIN MypPaBbsl Kak pa3BeJunKa
TI0 CIICAYIOLINM IOBEICHIECKIM XapaKTePUCTHKAM, YC-
TOWYHBO MOBTOPSIFOLIMMCS B TIOCJIEIOBaTEIBHBIX (ypa-
JKUPOBOYHBIX ceccrsix: (1) MypaBeil 0JHUM U3 MEPBBIX
MOSIBJISIICS HAa OMHAPHOM JiepeBe, (2) 3amoMUHaI JIOKa-
JM3aLUI0 KOPMYIIKH, OyIydH JIMIIEHHBIM BO3MOMXKHOC-
TH UCTIONIB30BATh Naxy4nii ciex, (3) Bo3Bpalnascs B rHE3-
JI0 cpasy mociie cObopa mumw, (4) B THE3[le BCTyIal B
aHTEHHAJIbHBIE KOHTAKTHI C MypaBbsMH, (5) coBepIa
HECKOJIbKO PEHIOB MEXK 1y OUHAPHBIM JIEPEBOM M I'HE3-
JIOM B T€UEHHE OJIHOW (hypakupoBOUHOI ceccuu. Mo-
OMIM30BaHHBIX (QYPaXKUPOB MBI BBIIEJISUIN I10 CIIETYI0-
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IIUM XapakTepucTukam: (1) oHu npuxoauim Ha GHHaAp-
HOE JIEPEeBO TOCIIe KOHTAKTa C pa3BeTd4uKoM, (2) He co-
BepIAIH PEHI0B MEXAYy OMHAPHBIM I€PEBOM M T'HE3-
JIOM ¥ MO0 MHTAJINCh BCE BpeMs Ha KOPMYILKE, JTH0O,
MOKKJasA €€, OCTaBAINCh Ha pabodeil yacTu apeHsl. B
KadyecTBe KOHTPOJIBHOM IPYHITBI MBI OTOOpaNH Ciryda-
HBIM 00pa3zoM 20 pabouux ocoOeil B kuII0i acTu ape-
HBI, aKTUBHO JBUTAIOIINXCS BHE F'HE3/1a, HO HE MOOMITH-
3yeMBIX pa3BeAUMKaMU Ha KOPMYIIKY M HH pa3y He
MIOCETHBIINX JJAOUPHHT.

Bcero 65110 IpoBeneHo 15 GypakupoBoYHEIX cec-
cuii B 2011 r., BeIgeneHo 15 pa3BemankoB u 36 «pypaxu-
poB»; B 2012 r. mpoBeaeHo 13 ceccuii (COOTBETCTBEHHO,
8 pazBeunkoB u 18 dhypaxupos). C KOHTPOIBHOM IpyTI-
mo#t paboTainu ToabKo B 2011 r. OToOpaHHbBIe 11 TeCTH-
POBaHMS MYpaBbH ITOJIyqald OTACIbHbIE METKH. B 1eHb
TecTUpOBaHUs MypaBbsi BMecTe ¢ 20—30 uneHamu ce-
MBH TIOMEIIAJN BO «BPEMEHHOE THE370» (KOHTeHHep
15x30x20 cm), conmeprkaiee yKpbITHE, BOAY U YTIICBOI-
Hyto nuiry. Ilocne npoBeneHus 3KCIIEpUMEHTOB Mypa-
Belf Bo3Bparmascs B 6a30ByI0 CEMBIO.

Pe3ynbraThl TECTUPOBaHMH pa3BeAUMKOB H «pypa-
JKHPOB» MBI COMOCTABIISIIM C aHAJIOTHYHBIMHU JTAHHBI-
MU, NOJYYCHHBIMHA HaMU C IOMOMIBIO TEX K€ TECTOB
paHee Ha MPEeACTABUTENAX APYTUX (YHKIMOHANBHBIX
IPYII: OXpaHHHUKaX, OXOTHUKAX M COOpIIMKAX IMajau
[AxoBnes, 2010]. CnexyeT OTMETUTB, YTO pa3MepHI BBI-
0OpOK pa3BeMYMKOB OTPAHWYEHBI UX MaJOW YHCIIEH-
HOCTBIO B CEMbe (TIPEII0I0KUTENbHAs OLIEHKAa — OKO-
110 3 % oT BHerHe310BbIX pypakupos [cM: Pe3HnkoBa,
Ps6ko, 1990; Pe3snukoBa, HoBroponosa, 1998]), a Tak-
e CIIOKHOCTBIO IIPOBEJICHUS TOBTOPHBIX 3KCIIEPUMEH-
TOB Ha OJHHX U TeX ke 0co0s1X. Bcero Hamu B TeueHue
JIByX CE30HOB HCCIIEI0BAaHO 23 pa3BeunKa, 4To OIm3-
KO K IIpEAETIbHOMY YHCITy JUIsl ICCIIeTyEeMbIX HaMH JIa-
0GOpaTOPHBIX CEMEH.

Iloseoenueckue mecmol. Mbl IPUMEHUIN pa3Iny-
HBIE TECTHI JJIS OIICHKH YPOBHS U HAIIPAaBICHHOCTH HC-
CJIeIOBATENBbCKOM aKTUBHOCTH MypPaBhEB, UX arPeCcCHB-
HOCTH U CHOCOOHOCTH K 3allOMHHAHHUIO NYTH B
nabupunaTe. MypaBbH NPOXOHUIN TECTHI IT0 OJHOMY, B
CITy4alfHOM TIOpSAKE, C HHTEPBAIAMH MEXXAY Pa3HBIMU
TecTaMy He MEHee OJJHOTO Jaca. Bee mpenmeTsl, ¢ KoTo-
PBIMH MYpPaBbH CONIPHKACATIUCH B IPOIECcCe IKCIEPH-
MEHTOB, MEXIY TeCTAMH IPOTHPAIIU CIIUPTOM H BBICY-
IIUBAJM, YTOOBI HCKIIOYHUTH BO3MOXHOE BIIHSHUE
3aI1aXOBBIX METOK.

Hcceneoosamenvckyro akmuenocms MypaBbEB Ole-
HUBAJIM C TOMOIIBIO YCTAaHOBKH, BIIEPBEIC IPUMEHEH-
Hoii JK.U. Pe3nukoBoii [1983,2005] B moseBBIX IKCIIE-
pumenrax u agantupoBanHoit M.K. SlkoBnessm [2010]
K TabopaTopHBIM 3KcniepuMeHTaM (puc. 1b). MypaBb-
€B 110 OJTHOMY ITOMEIIAN B WINHIAPHYECKUH KOHTEH-
Hep (mmametp 25 cM, BeIcOTa 15 cM) ¢ mpenMeTaMmy,
UMHUTUPYIOIUMH IIPUPOHBIE OOBEKTHI: TOJIILY TPaBO-
CTOs1 IPECTABIIsIa IEHOIIACTOBast matdopma ¢ BOT-
KHYTBIMH B Hee TpyOoukamu (15x15x1 mm; ganee «rpa-
BOCTOI1»), BepTUKaJIbHAS IUIACTHHA UMHTHPOBAJIA CTBOJI
nmepeBa (45x20 MM; majee «CTBOID)), a MPHITOTHATAS
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HaJ OBEPXHOCTHIO Ha 3 MM rOpHU30HTAIbHAS IUIACTH-
Ha (45x20 MM; nmajee «yKpBITHE») — PAaCTUTENbHBIN
OTIa]] WM IPUPOJHOE YKPBITUE U, OTHOBPEMEHHO, BO3-
BEIIICHHOCTE. B Tedenune 10-MuUHYyTHOTO TecTa QUKCH-
PpOBaJIM IPOAOIDKUTEIHHOCTD IPOSIBICHIH MYpPaBbEM
Pa3HBIX BUIOB aKTHBHOCTH: NIEPEBIDKCHHS, «3aMHpa-
HUS» B HEIMOJABIKHOCTH, IPEOBIBAHNUS Ha U MOJ «YK-
pBITHEM», OOCJIEIOBAaHHE «CTBOJA» U «TPABOCTOS.
OO6muii ypoBeHb UCCIEIOBATENBCKON AKTUBHOCTH OI1e-
HHUBAJIM 110 CyMMapHOH MPOJ0JDKUTEIHHOCTH HAX0XK-
JICHHS MYPaBbEB Ha «YKPBITHUI, «CTBOJIE» U «TPaBOC-
toe». IlporectupoBano 11 pa3BenyukoB, 36
«pypaxupor» u 20 MypaBsEB U3 KOHTPOJIBHOH TPYII-
Ibl. AHAJIM3 BUJAA pacHpellelIeHUs H3ydaeMBIX Iapa-
METpPOB MPOBOIIIH € TOMOIIbI0 KpuTepus Konmoro-
poBa-CMHpPHOBa, Ha OCHOBAaHHH PE3YJIBTATOB KOTOPOTO
MPOM3BOAMIN BEIOOP KPUTEPHS ISl TAJIbHEHIIIEero aHa-
nm3a faHHbIX. CpaBHEHHE OTAEIBHBIX TIOKa3aTenei uc-
CJIeIOBATEIHCKOTO OBEICHIS MyPaBhEB MTPOBOAMIIH C
MOMOMUIBI0 KpuTepus MaHHa-YuTHU ¢ nonpaBkoil boH-
(heppoHHU 11 MHOXXECTBEHHBIX CpPaBHEHHUH (YpOBEHB
3HaunMocTH p = 0,0167).

Aepeccusnocms MypaBbEB OLICHUBAIIN IIPH B3aU-
MOACHCTBUN UX C XHUIIHBIMHU XXKYXEJIHIAMH pojaa
Pterostichus Bonelli, 1810. Panee 651110 3KCTIEpUMEH-
TaJBbHO TIOKA3aHO, YTO 3TH KOHKYPEHTHI PBIKUX JIeC-
HBIX MypPaBBEB BBI3BIBAIOT Y HUX YCTOHYHMBEIE arpec-
cuBHble peakuuu [HopomeBa, Peznukona, 2006].
TectupoBanue MypaBbEB NMPOBOIWIM Ha apeHax
(15x15%2 cMm), ccaxuBasi UX IO OJTHOMY C J)KyKoM. J{ist
3TOTO MYpPaBhsl C TIOMOIILI0 KHCTOUKH ITOMEIATH Ha
apeHy | cmycTs 2—3 MUH. PeIbsIBIsIN Xyka. Tect
qmaics 10 MUHYT; GHKCHPOBAIIH MTOCJICA0BATEILHOCTD
Y IPOAOJKUTEIIBHOCTh TIOBEICHUECKUX PeakLUil My-
paBbs. [TogcunThIBaIN 4acTOTY HaaACHUH MypaBbs
Ha ’XyKa 1 YaCTOTY NPOSIBICHUS OTACIbHBIX IIOBEICH-
YecKuX peaknuil. s cTaTHCTHYECKOT0 aHAIHU3a He-
moyib30Banu Kpurtepuil CThIOJEHTa U TOYHBIH TECT
®dumepa, cooTBeTcTBeHHO. [IpoTecTupoBano 13 pas-
BEIUHMKOB U 26 «HypakupoBy.

Cnocobrnocmu Kk 3anOMuHaAHU0O nymu OLCHUBAIIH
M0 Pa3IUYHBIM ITOKa3aTessiM, CBSI3aHHBIM C HOHCKOM
BEIXO0JIa U3 TaOMpHHTA, Bexymero B THe3mo (puc. 1B).
HWcnonp3oBanu 1abUpUHT «OMHAPHOE IEPEBO» C TPEMS
pa3BmikamMu. Kak v B IpeXHHUX SKCIEpUMEHTax ¢ Ou-
HapHBIM JIEPEBOM (CM. BBIIIIE), YCTAHOBKY IIOMEIIAJIH B
&MKOCTB ¢ BOJIOH. B oTniume ot npexHUX SKCHeprMeH-
TOB, HMCCIICIOBAJIM IIPOIecC HE MONCKAa KOPMYIIKH, a
TIOMCKa BbIX0Ja U3 JabupuHTa. [103TOMy KOpPMYIIKH €
CHPOTIOM Ha <JIMCTBAX» OTCYTCTBOBAIIH, @ OJIUH U3 JIH-
cTheB» (Ne 4) 6BUT cOeAMHEH HEBUIMMBIM C IIOBEPXHOC-
TH JJAOMPHHTA MOCTUKOM C BPEMEHHBIM THe310M. My-
paBell momemaincs ¢ NOMOIIBIO KHCTOYKH H3
BpPEMEHHOT'0 THE3/1a Ha OCHOBaHHE OMHAPHOTO IepeBa,
MIOCJIE YeTro CBOOOJHO MEepeABUTANICS B JAOMPHUHTE 10
TeX MOp, MoK CIy4aiHO HE 00HAPYKUBAIT BBIXOJ (<JTUCT»
Ned) u He mOKK AT yCTAaHOBKY, BO3BpAIasiCh 10 MOCTH-
Ky BO BpeMEHHOE THe3/10 (Ha puc. 1B yka3aH myHKTHp-
HOI1 cTpenKkoii). B mpensapuTensHbIX METOANYECKNX HC-
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MIBITAHUSIX 0KA3aJI0Ch, 9T0 90 % TecTupyeMbIX MypaBbEB
JBIDKYTCS TIO TaOUPHUHTY, HE Pa3BOPAYUBASCH, A0 TEX
0P, MOKa He OKaXyTCs Ha KParo «IHUCTa». MBI perucT-
PHPOBAITH TPACKTOPHH TIEPEIBHKEHHS MYPaBhs B 1a0u-
puHTE. B KadecTBe mokazaTenst pe3ysIbTaTUBHOCTH T10-
HCKa MCIHOJI30BAJIN KOJIMYECTBO «OIIMO0K» (TOCEICHUH
TYNHKOBBIX <JIMCTHEBY), COBEPIIEHHBIX MYpPaBbEM 10
0o0HapyKeHHS BBIXOJa U3 TabUpUHTA.

UToObI HOTYYHUTH IPECTABICHNUE O HAIIPABICHHOC-
TH TIOMCKA MYPaBbsIMU BBIX0J1a M3 TAOMPHHTA, MBI CPaB-
HHUBAJIH KOJIMYECTBO «OMINOOK», COBEPIIEHHBIX IIPH 03-
HaKOMJICHHH, C TECOPETUUECKON OLEHKOH 0)KMIaeMOTo
HX YUCIIa B «MOJCIH ciydaiiHoro omyxaarus» [Codling
etal., 2008]. [l TaOUPUHTA C BOCEMBIO «TUCTHIMU» U
€IMHCTBEHHBIM BBIXOJIOM TaKasi MOZEIb IPECKA3bIBACT
CpeIHee YHCII0 «OoImHOoK», paBHOe 3,5 (B ciry4ae, eciu
peanu3yercsi «HampaBJICHHBIN» IOUCK, T.e. MypaBel
(UKCcHpYyeT POHICHHBIE TYITMKOBBIC TPACKTOPUH H 13-
Oeraer uX B JanbHeimeM) 1160 7 (IpU «CIydaifHOMY
MIOWCKE, T.€. NIPH HECIIOCOOHOCTH MYypaBbsl ONO3HATH
(T.e. «<BCIOMHHTB») TOJBKO YTO MPOHICHHBIE UM TPaeK-
TOPHH).

B nepBoii cepun onbITOB, IPOBEAEHHON HA MypaBb-
SIX TOJIBKO KOHTPOJIBHOM I'PYIIIBI, OLCHUBAIH JTTUTEIhb-
HOCTB XpaHEeHHUS MaMSTH O IIyTH, BEIYIIEM K BBIXOY U3
nmabupuHTa. [ 3TOr0 MBI HCCIE0BAIHN 3aBUCUMOCTD
MeXTy KOJIMIeCTBOM «OIIHO0K», COBEPIIEHHBIX Mypa-
BbEM B IPOBEPOYHOM TECTE, M BPEMEHEM, ITPOILIEAIINM
MEXIy O3HAKOMJICHHEM C JaOMPHHTOM M IPOBEPOU-
HBIM TecTOM. Kaxkmplii MypaBeil momemancs B J1a0u-
PHHT JIIIb ABKABL: TPH 03HAKOMJICHUH U B IPOBEPOY-
HOM TecTe. 1151 ISITH pa3HbIX HOATPYIII MypPaBhEB TECTHI
IIPOBOJIMIIM CIIYCTS pa3IHYHbIC TPOMEKYTKH BPEMEHU:
1-20 muH (n = 8), 2040 mus (n = 7), 40—60 MuH (n = 6),
1-3 gaca (n = 9) u 3-24 gaca (n = 4). Iogrpymmsl
MYpPaBbEB CPABHUBAIINCH MEXY COOOH MO KOJIHIECTBY
«omHr00K» C TOMOMIBIO TecTa MaHHa-YUTHH.

Bo BTOpOIi cCepun SKCIIEPUMEHTOB IIPOBEPSIIH CIIO-
CcOOHOCTH pa3BEeIUUKOB U «(DypakupoB» K 3allOMUHA-
HHIO ITyTH B HECKOJIBKUX MTOCJIEIOBATENbHBIX TecTax. s
3TOT0, MOCIEe 03HAKOMIICHHS C JJAOMPHHTOM MYPaBbs
TECTUPOBAJIM Ha HEM MHOTOKDATHO: OT JBYX /10 CEMH
pa3 3a 1ATh que. i1 cpaBHUTENEHOTO aHaIH3a Y dexk-
TUBHOCTHU 00y4YCHHSA MypaBbEB 00E€HX TPYIIIT UCII0JIB30-
BaJIM JaHHBIE IO IEPBBIM JBYM IPOBEPOUYHBIM TECTAM.
Jl71s1 pa3BeUMKOB EPBBI U BTOPOI IPOBEPOUYHBIE TEC-
TbI poBOAUIM cirycTs 18—36 mun u 1-3 4. mocne 3Ha-
KOMCTBA C YyCTaHOBKOH, COOTBETCTBEHHO, a 1JIs «pypa-
sKUpoB» — ciycTst 10 MuH. — 3 4. 1 1-3 4. KosnmuectBo
«OIIHO0K», TOMYIIEHHBIX MypaBbsIMH B IIEPBOM TECTE,
CPaBHHUBAJIOCH C TAKOBBIM IIPH 03HAKOMJICHHH C TIOMO-
IIbIO TECTA Y MIIKOKCOHA IS 3aBHCUMBIX [IEPEMEHHBIX.
AHaNOTHYHO Pe3yNbTaThl BTOPOTO ITPOBEPOYHOTO TEC-
Ta CPaBHUBAJIMCH C KOJIMUYECTBOM «OLIMOOK» IIPH O3Ha-
KomyieHHuH. Beero Obm coOpaHb! aHHbIe 1T 9 pa3Ben-
ynkoB (482011 1. 1582012 1.) 11 8 «dyparkupoB» (7u 1,
COOTBETCTBEHHO). 13 HuUX, A5 7 pa3BeuuKoB U § «dy-
PaXHUPOB» OBLIN IIOCTPOCHBI HHAUBHyaIbHbIC KPUBbIC
00yJcHUS.
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Hccnedogamensckan akmugnocms. [ pa3Beuu-
KOB M MOOMJIM30BAaHHBIX (Dypa)knpoB OKa3ajach Xapak-
TEpHA BBICOKAs MOJBIXHOCTH: BpPEMs, IPOBEAEHHOE B
JIBIDKECHHH, Y T€X M JPYTUX CYIIECTBEHHO BBIIIE, YEM Y
koHTpoJsibHOM Tpymsl (p = 0,001 u p = 0,010, cooTBeT-
cTBeHHO). [To BpemMeHu mpeObIBaHus B ITOKOE BCE IPYII-
61 OBLTH CXOAHEI (pHC. 2A). YPOBEHB UCCIIEIOBATEIBC-
KO aKTUBHOCTH (CM. «001Iiee BpeMs Ha IIpeaMeTax Ha
puc. 2A) pa3BeTYMKOB CYIIECTBEHHO BHIIIE, YeM Y «y-
PKUPOB» U WICHOB KOHTPOIbHOU rpymisl (p = 0,002 u
p = 0,01, coorBeTcTBeHHO). IHTEpECHO OTMETUTH, YTO TIO
3TOMY IOKa3aTelio IPYIIIa pa3BeAINKOB ropasio dojee
OJIHOPOJIHA, YeM J[BE OCTaNbHBIC. Bee Oe3 uckmoveHus
TIPEICTaBUTEIH IPYIIIHI PA3BEAIMKOB 00CIICIOBAIIH IIPE]T-
METHI HCKYCCTBEHHOM cpeakbl (puc. 1B), a cpenn Mmoomu-
30BaHHBIX (YpasKMPOB M KOHTPOJIBHON TPYIIIBI TOJIBKO
nosioBrHa ocobeit (52 % u 50 %, COOTBETCTBEHHO) MPO-
SIBJISUTIA MHTEpeC K peaMeTaM. M3 HIX OKOJIO TIOJIOBHHEI
ocobeit (21 120 % 4eHOB IpyIl, COOTBETCTBEHHO) TIPO-
BOJMIN OOJIbIIE BPEMEHH Ha NPEAMETaX, YeM «yCpea-
HEHHBI) pa3Bequuk (Oomee 70 ¢ 10-MHHYTHOTO TeCTa;
puc. 2). Ocobu, He nccIeIOBABIIHE IPEAMETHI, COXpaHs-
JIM TIOABI)KHOCTH, JTHOO HAXOAMITUCH B TIOKOE, THOO Mpsi-
TaJMCh MOJ «YKPBITUEM». AHAIIN3 BPEMEHHU, IIPOBENEH-
HOTO Ha pa3HBIX IpeJMeTax, IT0Ka3bIBAET, YTO
Pa3BEIUMKOB, 10 CPABHEHHIO C «(DypakKupamm», OTIH-
YaeT MOBBINICHHBIH HHTEpEC K KaXIOMy U3 IPEIMETOB
(p <0,012), a oT MypaBbEB KOHTPOJIBHON TPYIIIHI pa3BeI-
YHKH OTIIMYAIOTCS OoJiee ATUTEIFHBIM 00CiIeI0BaHHEM
«tpasoctos» (p = 0,0006; puc. 2A).

XapakTepHOH 0COOEHHOCTBIO pa3BEIYMKOB OKa3a-
JIach 4acTas CMEHa BHJIOB aKTHBHOCTH: IIEPEXOIbI MEXK-
Iy JBH)KEHHUEM, HETIOIBI)KHOCTBIO U B3aMMOJICHCTBUEM
C MOJIENBHBIMH IIpeIMETaMH OHH COBEpIIATd BABOE
yamie, 4eM MOOWIN30BaHHbIE (QYpakKUpPhl U KOHT-
posbabIe ocobu (p = 0,002 up = 0,013, cooTBeTCTBEH-
HO; puc. 2B). Paznuans Mexxay mocie THUME TPYIIIaMH
10 3TOMY apameTpy He3HaunMEI (p = 0,412).

Azpeccusnocms. B TecTax ¢ Xy eIMIlaMH pa3Bea-
YUKU U «PYPaKUpb» JEMOHCTPUPYIOT CXOAHBINA ypo-
BEHb arpeCCUBHOCTH: WICHBI 00EHX TPYII aTaKyroT «Bpa-
ra» ¢ omu3koil yacroroit (54,8 +6,8 u 63,7+ 5,8 %,
c00TBeTCTBEHHO; p = (,329). AHaNN3 MOBEICHYECCKHUX pe-
AKIHMH, COOTBETCTBYIOIINX PA3HBIM CTETICHSM arpeccuH,
MIOKa3bIBAET, YTO OOJICE TOJIOBUHBI IPOTECTUPOBAHHBIX
pa3BeqUYUKOB M MOOMIN30BAaHHBIX (ypakHupOB COBEp-
IIal0T BBIIAABI U KOPOTKHE YKYCBI «Bpara», a TaKke
BCTYHAIOT C HUM B IIPOJIOJDKUTENIFHBIE KOHTAKTHI, BKITIO-
YarolIne «arpeccuBHble obciaenoBanus» (puc. 3). [lpu-
MedaTeNbHO, YTO HauboJjee arpecCUBHBIC PEAKIUN IS
HHUX HeXapakTepHbl. B 0coOeHHOCTH 3TO OTHOCHTCA K
«MEPTBOI XBaTKE» — CaMOW arpecCUBHOM peaklluH,
KOTOpas 4acTO MPUBOJUT K THOEIN MypaBbEB IIPH CTOJI-
KHOBEHHH C XUIIHBIMHU Xyxenuiamu [lopomesa, 2007
PesnukoBa, fIxosines, 2008;]. Ota hopma noeneHns
MIOJTHOCTBIO OTCYTCTBOBAJIA B PEIIEPTyape UCCIEA0BaH-
HBIX Pa3BEAUNKOB, a Y «(pypakupoB» HaOJIF01a1ach TOMIb-
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Puc. 2. Pasamums B IIOKA3ATEASX MCCAEAOBATEABCKOTO IIOBEAEHMSI PAa3BEAYUKOB, MOOMAM3OBAHHBIX (YPA’KUPOB M MYPABBEB
KOHTPOABHOM Tpymist: (A) BIOASKETbI BpeMeHM PasHBIX BUAOB aKTUBHOCTM MypaBbeB B 10-mmuyTHOM TecTe (IIPUBEAEHBI 3HAYECHMS
MEAMAHBl * UHTEPKBAPTUABHBIN pasmax); (B) KOAMYECTBO mepeKAIoYeHMi BUAOB AKTMBHOCTU MyPaBbsimm 3a TecT (CpeAHee 3HaueHue
+ craHpaprHas ommnbKa cpeaHero). AOCTOBEpHDBIE pPasAMUMsl MEXKAY TIPYHIIAMM MYPaBbeB OOO3HAYEHb! PasHbIMM OGyKpammu:
(a) p<00167, xpurepuit Mauna-Yurun, (6) p < 0,03, xpurepuii CrpropeHTa.

Fig. 2. Differences in parameters of exploratory activity of scouts, recruits and members of a control group: (A) timing of
different kinds of activities of ants in 10 minutes tests (median=interquartile range); (B) number of switches between different

kinds of activities per test (mean*sem.). Reliable differences

between groups of ants are indicated by different letters:

(a) p<00167, Mann-Whitney test, (6) p <005, Student’s t-test.

KO oziuH pa3. Crernuduueckoil 4epToii pa3BeIuMKOB MOXK-
HO CUHTATh II0BEICHNE, HAIIPABICHHOE Ha HCCIIeIOBaHIE
«Bparay. BerpeuaeMoCTh peakiMy OLIYIbIBAaHUS JKyKa
OKa3aJach 3HAYMMO BBIIIE B TPYIIE Pa3BEAUNKOB, YEM
«bypaxuposy» (p = 0,048; puc. 3), a BCTpe4aeMoCTb ar-
PECCHBHOTO 00CIIeIOBaHNsI — BBIILIE Y Pa3BEAYNKOB Ha
ypoBae TeraeHimn (p = 0,108; puc. 3).

Cnocoonocmo K 3anOMUHAHUIO HymMU 6 1AOUPUH-
me. TlepBas cepusi SKCIIEPUMEHTOB Oblila HarpaBJeHa
Ha N3y4YeHHUe MIPOIIECCOB 3aTIOMUHAHNS U yracaHus Ia-
MSATH MypaBbEB 00 ycTpoiicTe mabupunta. s aToro
YJIeHbl KOHTPOJILHON I'pynnbl ObUIM pa3OuUThl HA TOA-
IPYIIIBI, KOTOPbIE TECTUPOBAIKCH Yepe3 pasHbIe Mpo-
MEXXYTKH BPEMEHH T10CII€ TIEPBUYHOTO O3HAKOMIICHHUS
¢ mabupunaToM (puc. 1B). KommdaecTBo NOCCIEHHBIX TY-
ITUKOBBIX UTUCTHEBY JTAOMPHUHTA («OIIHOOK») OBLIO MaK-
CHMAJIBHBIM Y IOATPYIITBI MyPaBbEB, IPOXOAMBILUX T10-
BTOPHBIM TecT cuycTs mepBeie 20 MHHYT mocie
o3HakoMuteHHA (puc. 4). JIyqmmii mokasarens pe3ynbTa-
THUBHOCTH ITOHMCKA BBIXO/Ia U3 TAOMPHUHTA IEMOHCTPHPO-

BaJI1 MypaBbH, TeCTHpoBaHHBIE ¢ 20-0i o 40-yro Mu-
HYTy nocie o3HakomsieHus. OJHaKO pa3audus MEXIY
rpyIIaMy OKa3aJich HEJOCTOBEPHBIMH (pHC. 4).

Cpennee uncio ommOOK, COBEPIIAEMBIX IIPH 03HA-
KOMJICHUH C JaOUPUHTOM pa3Beauukamiu (8,4), Mmoou-
JU30BaHHBIMU (ypakupami (7,4) 1 MypaBbsIMU KOHT-
poJsibHOH rpymis (8,7), 0Ka3anoCch CXOAHBIM U MOYTH
BTPOE MPEBBIIIANIO 3HAUCHHE, 0XKUIAEMOE B CIIy4ae «Ha-
MIPaBJICHHOT0» MTOMCKA BBIX0/1a MypaBbeM (3,5 ommbok;
p < 0,05), 1 G)M3KO K 3HAYCHUIO, OXKIIACMOMY TIPH «CITy-
yaitHoM» nioucke (7,0 omuook; p > 0,20).

Bo BrOpoii cepun 3KCIEPUMEHTOB IIPOBEPSUIN CIIO-
COOHOCTH pPa3BeUMKOB M MPHUBJICUEHHBIX MU (Qypaku-
OB K 3aIIOMHMHAHHIO ITyTH B JIBYX [IOCJIEJOBATENBHBIX PO-
BEPOYHBIX TeCTaX. AHAJIN3 CPaBHEHWs YMCIIA OIIMOOK,
JIOTTYIIEHHBIX MyPaBbsIMH 00EHX IPYII PH O3HAKOMIIE-
HHH C TAOUPHUHTOM U OTJIETIHHO B JBYX IIPOBEPOYHBIX TEC-
Tax, He BBIIBIJI CYIIECTBEHHBIX pasiiauii (p > 0,05). Ilpu
3TOM BaXKHO OTMETHTH, YTO B 000OMX TECTAaX Pa3sBEIUHKU
JIOIyCKAalOT Ha YPOBHE TEHACHIIUH MEHBIIIEE YKCIIO OLIH-
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60K, yeM mpu o3HakomsieHuH (p = 0,096 st tecra | u
p = 0,058 o Tecta 2; puc SA). UHnuBHIyansHbIE KPUBBIE
00ydeHHUs Pa3BEeAYMKOB IPEACTaBICHBI Ha puc. 5b. J{ns
MOOWITI30BAaHHBIX (PypasKHpOB HAOMIOAAIACH 0OpaTHAS CH-
Tyaus. B 060onx mpoBepoyHBIX TecTax OHM COBEpIIATIH
CXOZIHOE YHMCIIO OMIMOOK, YTO U ITPY O3HAKOMIICHUH C JIa-
6upunToM (p = 0,674 up = 0,674; puc. SA). Kpussie 00y-
YEHHMs! HATJISHO OTPAXKAKOT OIMCAHHBIE PA3JIUYKs B CIIO-
COOHOCTSIX K 3allOMHHAHHUIO IIYTH MEXIY TIpyIIaMu
Pa3BeqUIUKOB U «pypakuposy (puc. 5b, B).

Pe3ynbTaThl MpoAOmKUTENBHOTO TeCTHPOBaHus (6 pa3
B TEYEHHE 5 CYTOK), IIOJydeHHBIE Ha OHOM M3 Hanbosee
AKTHBHBIX Pa3BEIYMKOB, TO3BOJISFOT MOJIArath, YTO YCIIEI-
HO BOCTIOJNIL30BaThCs HHPOpMAaIe 00 yCTpoicTBe 1adu-
pHHTa pa3BEeAYMK MOXKET KaK MUHUMYM B TEYCHHE TPEX
CYTOK IOCJIe MOCNEAHEro noceuienus. Jlanuplii MypaBeit
MIPY 03HAaKOMJICHHH COBEpLIMI 9 OommOOK, CITycTs emié
19 muH. — 10. Bo Bcex nocnenyrommx NpoBepOYHbIX TeC-
Tax MypaBe# MOKU Al JAOUPUHT JTIUOO cpasy, Tudo coBep-
IIMB JIMIIb OJHY OIMIMOKY: cIrycTs 58 MuH. — 0 ommooK,
lu.2mun.—1,4849.— 1,48 4. 11 Mun. —0, 120u. — 1.

O0cyxaeHue U 3aKJIKOYEHHE

JlaboparopHasi MoJiesib, IPEACTaBICHHas B Oosee
paHHUX paboTtax [Pe3nukoBa, Ps6ko, 1990; Reznikova,
2008] 1 B HaIIMX HKCIIEPUMEHTAX Ha OCHOBE «OMHAPHO-
ro JepeBay, NpUOIIDKEHHO OTpakaeT IMpOoIecc ecTe-
CTBEHHOH (ypaKHPOBKH PBIKHX JIECHBIX MYPaBHEB B
KpOHE JIepeBa 3a YIIeBOIHOHN MUIIEH, KOTa pa3Beadun-
KH-KOOPJIMHATOPHI BHIMOJIHSIOT CJI0XKHYIO 33/1a9y ITOUC-
Ka HOBBIX KOJIOHUH TJICH ¥ IPUBJIEYCHUS K HUM MIEPBBIX
(bypaxupoB; B JaJbHEHIIIEM Ha 3THX KOJIOHUAX (HOopMH-
pyercsi GyHKIMOHAJBbHAS TpyMNa cOOPIIUKOB Maau C
pa3zneneHreM Ha «IpodeccHOHaNbHBIEY TPYIIIBI 1ac-
TYXOB, CTOPOKEH U TPaHCHIOPTUPOBIINKOB [Pe3HNKOBa,
Hogropogosa, 1998; Hosropomosa, 2008; Reznikova,
2011]. IloBegeH4eckue XapaKTePUCTHKU PA3BEIUHUKOB U
MOOMIN3YeMBIX UMH (PypaXHUpOB MBI CPaBHIIHU C Xa-
paKTepUCTHUKaMU COOPIIMKOB Maau (0e3 paslencHus
MOCJIEHNX 110 UX «IPO(ECCHOHATBHOWY MPHHAIIEK-
HOCTH), OXOTHUKOB M OXPaHHHUKOB, ITOJyYEHHBIMH pa-
Hee [Pe3nukora, Skosnes, 2008; Axosnes, 2010].

AHanu3 nccie0BaTenbCeKoi u IpyTux popM aKTHUB-
HOCTH IOKa3aJl, YTO CaMOU SIPKOW XapaKTEepUCTUKOM pa3-
BEJYMKOB, OTIMYAIOIIEH UX OT APYTHX TPy paboUux,
SBJIICTCSI YacTasi CMEHa BUJIOB ICSTEIIHOCTH. B mporec-
ce 00cJieIoBaHuUs YCTAHOBKH Pa3BEAYMKH B/IBOE YalllE,
YyeM MOOWIHM30BaHHBIE (ypakKMpPBl M WIECHBl KOHT-
POJIBHOM TPYIIIBI, MEPEKII0YATICH MEXKAY TOCCIICHH-
€M pa3NMYHBIX IPEIMETOB M MpeOBIBaHHEM B IIOKOE
WM IBIDKEHUH Ha IOBEPXHOCTH KOHTeiHepa (puc. 2b).
[To ypoBHIO Hccne0BaTeNbCKOM aKTHBHOCTH Pa3BeIuH-
KM OKa3zaJInch HamOosiee ONM3KM K M3yYCHHOW paHee
rpy1mne cOOpIIMKOB Maau: ooOliee BpeMst Ha IpeIMeTax
cocraBmio 70 cek. u 95 cek. B TeueHue 600-ceKyHIHOTO
TECTa, COOTBETCTBEHHO. I10 cpaBHEHUIO C OXOTHUKAMH,
MOOMIIH30BaHHBIMU (hypaXUpaMH U KOHTPOIbHON IpyII-
oW MypaBbEB Y pa3BETUMKOB YPOBEHb HCCIICIOBATEIb-
CKOH aKTHBHOCTH OKAa3aJICsl CAMBIM BBICOKUM (pHC. 2A).
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Pa3Bemunku

MoGunu3oBaHHbIe Dypakupbl

Puc. 3. BerpedaeMocTh PasAMUHBIX ITOBEACHYECKUX PEaKLUil
y PasBeAuMKOB M MOOMAMBOBAHHBIX QYPASKUPOB IIPU B3AUMO-
AemerBun ¢ Kyskeanyein (B Aoasix ocobeil or objero pasmepa
rpymms;, %). Peakymm MypaBbéB PAcIOAOKEHBI B IOPSIAKE
HOSIBAEHMSI 1 BO3pacTaHmsl arpeccusHocTi: 1 — msberanne, 2 —
WrHOpMpoOBaHMe, 3 — obcaepoBaHMe Ha paccTosHun, 4 —
OLUyIbIBaHME, 5 — BbINaA, 6 — HPecAeAOBaHMe, 7 — arpecCMBHOE
obcaepoBanme, 8 — koporkmii ykyc (<5 cek.), 9 —
HPOAOASKMTEABHBI yKyC (= 5 cek.), 10 — «méprsas xsaTka».
* — aocrosepusie pasanans (p < 0,05; toarsmi Tecr Ouiepa).

Fig. 3. Frequency of different behavioural acts in scouts and
recruits interacting with a carabid beetle (measured in parts of
individuals of a whole group, %). Behavioural acts are ranking
in accordance with increasing of aggressiveness: 1 — avoidance,
2 — ignoring, 3 — distant inspection, 4 — touching, 5 — lunge,
6 — pursuit, 7 — aggressive investigation, 8 — short bite
(<5 sec), 9 — long bite (=5 sec), 10 — dead grip. * —
significant differences (p < 0.05; Fisher’s exact test).
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Puc. 4. CrnocobHOCTM YAEHOB KOHTPOABHOW TIPYIIIBL K
3allOMMHAHUIO TIyTH u3 AabupuHTa <«GMHApHOE A€peBO» B
3aBUCUMOCTM OT BPEMEHM MEXKAY O3HAKOMACHUEM U
HPOBEPOYHBIM TECTOM. B KadecTBe moKasaTeAst B3sTa MeAMaHa
KOAMYECTBA «OmN60K» (HOCEIyeHni TYIMUKOBBIX <«AUCTBEB»
AabMPMHTA), COBEPIIEHHBIX MYPaBbIMM B IIPOBEPOYHOM TECTE
(MeAmMaHa = UHTEPKBAPTUABHBIL pasMax). Pasamdms mexay
rpymmamn HepoctosepHsl (p > 0,05, tecr Manna-YurHn).

Fig. 4. Abilities of members of the control group to
memorize a way home from the binary tree maze in depen-
dence from the time duration between acquaintance and the
examination test. The chosen parameter is the median number
of «mistakes» (visits to dead ends of the maze) made by an ant
during the examination (median # interquartile range). Differ-
ences between groups are not significant (p > 0.05, Mann-
Whitney test).
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Puc. 5 CpaBHeHTAC criocobHoOCTEM PaA3BEAIMKOB 1 MOBUAM30BAHHBIX q)y'pH)KT/lpOB K 3aIIOMMHAHMIO ITYTW BBIXOAQ M3 AaGleTAHTa

«bunaproe aAepepo»: (A) AMHaAMMKA OOYYEHMST MYPaBbEB MOUCKY BBIXOAA M3 AAGUPMHTA NP O3HAKOMAEHWM U B ABYX TOBTOPHBIX
TecTax (MeAMaHa = MHTEPKBAPTUABHBIA pasmax); (B) MHAMBUAYaAbHBIE KpUBBIE 06yueHMs pasBeAdnKos; (B) MHAMBUAYaADHBIE KPUBbIE
obyuenns «pypaxkupor». Ha pucynxax (B) u (B) sHaueHMs B HYA€BO! MOMEHT BPEMEHM COOTBETCTBYIOT PE3YABTATAM, OAYYEHHBIM
IPU O3HAKOMAEHUM. [IPEACTABAEHBI PE3YABTATHI CpPaBHeHMs (P-3HAYEHWMs) KOAMYECTBA <OIIMOGOK», COBEPUIEHHBIX MYpPaBbSIMU B
DA3sHBIX TecTaX, TOAYYEHHbIE KPUTEPUEM YMAKOKCOHA AASL 3aBUCUMBIX TEPEMEHHBIX.

Fig. 5. Comparison of abilities of scouts and recruits to memorize the way home from the binary tree maze: (A) learning to
search a way home during acquaintance and two repeated tests (median = interquartile range); (B) individual learning curves of
scouts; (B) individual learning curves of recruits. On (B) and (B) figures null moments correspond to acquaintance. Results of
comparisons (p-values) of number of «mistakes» made by an ant during different behavioural tests are presented (Wilcoxon signed-

rank test).

[Ipu 3TOM 1 pa3BeTIMKH, U COOPIIUKH Maau — Hanbo-
Jiee OHOPOJHBIC TPYIIIBI IO 3TOMY IOKA3aTelio: BCE
ocobu oOciemoBany MpeaIMETHl Ha apeHe, TOraa Kak
Cpemu PeKPYTUPYEMBIX pa3BeIUMKAMH (PYPaKUPOB U
KOHTPOJIBHBIX 0CO0EH TaKHX 0Ka3aJoch He OoJiee ToJIo-
BUHBI. Cpei OXOTHUKOB U OXPAaHHUKOB MPEIMEThI 00-
cnemoBanu 75 % wineHoB rpymi. I1o crernuduke uccie-
JTIOBATEIhCKOW aKTUBHOCTH Pa3BEAYUKH, HECOMHECHHO,
MPOSBISIIOT HAWOOJBIIEEe CXOJICTBO CO COOpIIMKAMHU
MaI: X BHIMAaHHE PUBJICKAIOT B OCHOBHOM TpeMe-
ThI, IMUTHPYIOILIE TPABOCTOI M CTBOJ JiepeBa. DTH NaH-
HBIE TIO3BOJIAIOT CAEIaTh BAYKHOE IIPEATIOTI0KEHUE O TOM,
YTO B MHOTOJIETHHX UCCIIEIOBAHUSX, OCBSIIIEHHBIX KOM-
MyHHUKanuu mypaBbEB [Reznikova, Ryabko, 1994,2011;
Reznikova, 2011], pa3Bequnkw, epeAaaroIre CI0KHbIC
COOOIIEHNS WICHAM CBOUX IOCTOSHHEBIX IO COCTaBY
(bypaxMpOBOYHBIX TPYIII, SIBISIOTCS 0CO00H MOArPYII-
MO — «MHTEIIEKTYaIbHOU 3TUTOID — UMEHHO cO0p-
LIMKOB TajiH, a He CEMbH B LiesioM. PaHee o GpyHKuHO-
HaJdbHOM WPHHAIICKHOCTH «UHOOPMATOPOBY,
MepeJaroIIuX COOOMICHU MyTEM AUCTAHTHOT'O HaBeIe-
Hus [Reznikova, 2008], MOXHO OBLIO TOJNBKO T'aJaTh.

W nelicTBUTENHHO, MOKHO TT0JIaraTh, YTO UMEHHO ITOUCK
HOBBIX KOJIOHHH TiIeii B TPEXMEPHOM MPOCTPAHCTBE Jipe-
BECHOM KPOHBI SIBIISIETCS] CAMOM CIIOKHOM 3ajaueid, Tpe-
Oyrolieii TUCTaHTHOTO HABE/ICHUSI, C KOTOPOH CTaIKNBa-
IOTCS pBIKHE JIECHBIE MYPaBBH.

[IpuBnedéHnble pa3BeAUnKaMH (QypakUphl CyIile-
CTBEHHO OTJIIMYAOTCS 10 IOKA3aTeIIsIM UCCIIEI0BATEIbC-
KO aKTHBHOCTH OT pa3BeT4UKoB. OHH NPOSIBUIIN HAU-
OGonpiiee CXOACTBO C OXOTHHKAaMH, TaKxKe
OTJIMYABIIMMHUCS BBICOKOH MOJBIKHOCTBIO M CPAaBHH-
TEJILHO HU3KOU UCCIIeIOBATENhCKOM aKTUBHOCTHIO (2 CeK.
y «hypaxupoB» u 15 cek. y oXxoTHUKOB, u3 600 cek.
TecTa). OTIMYNE COCTOSIIO B TOM, YTO «CPEIHUID OXOT-
HHK B TEUCHHE TECTa 00CIIeJOBAI TPABY 2,5 CEK., CTBOI —
8,5 cek., MOBEpXHOCTb YKPBITUS — () CeK., TorAa Kak Jist
«CpPEeaHEer0» MOOMIIM30BaHHOTO (hypaskupa Bce 3TH M0-
Ka3aTeNy 0Ka3alInuch PaBHbI HyJIO. [Ipy cX0HOM HU3KOM
HCCIIEI0BATENIECKOM aKTUBHOCTHU WICHBI KOHTPOJIBHON
TPYINBI OKa3aluCh MEHEe MOABHKHBL, YeM «(Dypaxu-
peD» (BpeMs HOABIKHOCTH cocTaBmio 228 cek. u 435
CEK., COOTBETCTBEHHO; puc. 2A). CTOUT OTMETUTH HEO-
JTHOPOJIHOCTh MOOWJIN30BAHHBIX (DypakMpOB M KOHT-
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POJIBHBIX 0COOEH MO YPOBHIO MCCIIEOBATENBCKON aK-
TUBHOCTH: 0K0JI0 20 % WI€HOB ATUX TPYIII MPOBOAUIIH
Ha Pa3IMYHBIX IpeaMeTax O0JIbIIe BpEMEHH, UeM «Cpe/l-
HUi» pazBequnk (Oonee 70 cek. u3 600 cexk.).

Panee Ob1I0 MOKA3aHO, YTO ArPECCUBHOE ITOBEACHHE
SIBJISIETCS YCTOMYMBON XapaKTEpUCTUKON MypaBbEB, HA
OCHOBE KOTOPOi! y>ke B paHHEM MMarnHaJbHOM BO3pa-
cte (3—5 Hemenb) MPOUCXOTUT UX pa3e/icHIe Ha (yHK-
LHOHAIBHBIE TPYNIHI B ceMbe [Pe3HukoBa, SIkoBies,
2008; Axosnes, 2010]. Cpeau npeacTaBuTenel pasHbIX
(YHKIIMOHAIBHBIX TPYII B CEMbE MypaBbEB Hanboee
BBICOKHH YPOBEHb arpecCHBHOCTH, OLIEHMBAEMBII IO
4acTOTe HAIlaJIeHUN Ha JKyXKEJIHILy, AEMOHCTPUPYIOT OX-
paHHuUKH 1 0XOTHHKH (73,9 £ 3,71 78,3 £ 2,5 % ot 0b111e-
T'0 KOJIMYECTBA KOHTAKTOB 32 TECT, COOTBETCTBEHHO). {71
OXPAaHHUKOB XapaKTepHO MOBEJICHNE, HAlIPaBICHHOE Ha
3axBaT W yAepKaHWe Bpara (Ky>KEeJHIbI): IPOIOIDKH-
TEJBHBIN YKyC U «MEPTBYIO XBaTKY» JE€MOHCTPUPYIOT
73 % 1 20 % ocobeii, cooTBeTcTBEHHO. TaKTHKa ITOBEIe-
HUS OXOTHHKOB COCTOMT B TOM, YTOOBI OTIYTHYTh U
IIpOrHaTh Bpara. Peakuuu MEpTBOM XBaTKU U NPOAOJI-
JKHTEJIHOTO YKyCa Y HAX BCTPEUAIOTCS 3HAUYMMO Pexe,
4yeM y oxpaHHHKOB — Y 0 % 1 35 % ocobeii. OXoTHHKH
GoJIbIIIe BpeMEHH ITPOBOJIAT B TIPECIIeIOBAHIH 1 arpec-
CHBHOM O0CJIETOBAaHUU XKyKa, 4eM oxpaHHUKU. COop-
IIUKY i POSBISIOT HAMMEHBIINN YPOBEHb arpec-
cuBHOcTH (28,7 + 6,4 %) W IpH BCTpede C BpParoM
OOJIBIIIYIO YaCTh BPEMEHH IIPOBOAAT B «MUPHBIX» KOH-
TaKTax, BKJIIOYAIOINX 00CIIeI0BaHIEe, NTHOPHPOBAHHE
n n30eraHue XKyKa, COBEpPIICHHO HE XapaKTepHOe IS
NepBBIX ABYX rpymil. Cpenu cOopIuKoB naam 65 % oco-
Oeif akTUBHO M30€rar0T KOHTAKTOB C XKYKEIUIeH, H3Me-
HSIS HAaIlpaBJICHUE ¥ CKOPOCTH JABMKCHMS BOJIU3HU Bpara
[“IxoBnes, 2010].

MO>kHO OBLIO OKHIIATh Y Pa3BETIMKOB U MOOMIN30-
BaHHBIX (Dypa’KMPOB ITOKa3aTeNIed arpecCCUBHOCTH, CXOI-
HBIX co cOopmmkamu maan. OHaKo 0Ka3aJlock, 4TO 110
YPOBHIO arpECCUBHOCTH Pa3BeIIMKH (YaCTOTa Harmaje-
HHH Ha )KyKa cocTaBuia y HuX 54,8 = 6,8 %) u «dypaxu-
pe» (63,7 £ 5,8 %) HeCylIEeCTBEHHO OTIAMYAIOTCS IPYT
OT Jpyra ¥ 3aHMMAlOT IPOMEKXYTOYHOE IIOJIOKCHHE
MEX]Iy «arpecCHBHBIMW» TPYNIaMH OXPaHHHKOB H
OXOTHHMKOB U «MUPHBIMI» cOopirkamu naau. 1o cre-
nU(pHUKE arpecCHBHOTO TOBEACHHUS, BBIPAKAEMOH BO
BCTPEYAaEMOCTH PA3TUYHBIX PEAKLIUH, Pa3BeTUUKH 1 MO-
OWIM30BaHHBIC (PYPAKUPHI OOHAPYKUBAIOT CXOACTBO
Kak co COOpIIMKaMH MaJiH, TaK U C OXOTHUKAMH U OXPaH-
HuKamu (puc. 3). Peakumio npecinenoBanus Bpara je-
MOHCTpHUpOBaIH 57 % pazBeaunkoB 1 67 % «dypaxu-
poB», uto Gmmxe K 35 %-0if BCTpedaeMoCTH JaHHOU
peaknuu y cOOpIIMKOB Naau, 4eM K 95 %-oif — y ox-
PaHHHMKOB M OXOTHHKOB. T0 e XapakTepHO U JJIs po-
JOJDKUTENBHOTO yKyca, Isiierocs 6oee 5 cex.: 21 % u
11 % y pa3BemrunkoB u «pypaxupon», 0 % y coopuiu-
koB maau ¥ 73 % u 35 % y 0XpaHHUKOB U OXOTHHKOB.
Hao0opoT, KOpOTKHE YKYCHI M PEaKIH arpeCCHBHOTO
obcienoBaHNs pa3BeAYHMKH U MOOMIN30BAaHHBIC MMHU
(bypaxxupbl NpPOSIBIISUIM Ha XapaKTEepPHOM JJIsl «arpec-
CHUBHBIX» Ipymil yposHe (6oiee 80 % ocobeif) u warre,
gem cOopmruku namu (60 % u 40 % ocobeit, COOTBET-
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CTBEHHO). [IpMeuaTensHo, 4To, B OTIIMYHE OT OXOTHH-
KOB M OXPaHHHUKOB, B IIOBECHYECKOM penepTyape pas-
BEIYMKOB OTCYTCTBOBaJIa PEAKLUs «KMEPTBOM XBATKNY,
CMepTeNbHO onacHas A Mmypasbs [opomesa, 2007;
Pesnukona, Skosnes, 2008], a peakuus u3deranus, Ha-
obopor, npucytcrBoBana y 36 % pa3BeruukoB. MHTe-
PECHO OTMETHUTH, YTO IIPH B3aUMOJICIHCTBUH C KyKeTH-
LIAMH PA3BEIUUKH COXPAHSIIN XapaKTEePHBIN MIMEHHO IS
HUX BBICOKHI YPOBEHb HCCIIEOBATEIECKOIN aKTHBHOC-
TH. [To cpaBHEHUIO ¢ MOOMIIN30BaHHBIMH (pypaskupamu
OHH CYIIIECTBEHHO Yallle OLIYTbIBAIM Bpara, a TAKXKe Ha
YPOBHE TEH/ICHIIMH Yallle IEMOHCTPUPOBAIN PEaKIHIO
arpeccHBHOTO 00cienoBaHus Xyka. [lo mposBIEHUIO
arpecCUBHOTO 00CIeIOBaHNS Y OXOTHHUKOB M OXPaHHU-
KOB Taxoii sxe ypoBeHb (100 1 90 %), kak y pa3BeJYUKOB
n «pypaxupo» (100 u 81 %), a cOopmmky nagu ycry-
IIAloT BCEM NepeuncieHHbM rpynmam (40 %).

Pe3ynprathl nccne10BaHU HOMCKOBOM aKTHBHOCTH
U 3alIOMHUHAHUA ITyTH B JJAOUPUHTAX, [TOTyICHHBIC IS
Pa3BEIUUKOB U PEKPYTUPYEMBIX UMHU (HypakupOB, MBI
paccMarpuBaeM Kak IpeiBapUTeIbHbIE, TOCKOIBKY HC-
TIOJIb30BAJINCH MAJIbIE BHIOOPKH.

[Ipu 3HaKOMCTBE C HOBOI YCTaHOBKOM BCE MypaBbH,
HE3aBHCUMO OT MX (DYHKIIHOHAJIBHOW NPHHAIIEKHOC-
TH, IEMOHCTPHPOBAIIN IOBEIEHNE, KOTOPOE MOKET OBITH
OTMCAHO KaK «ciIydaitHoe Oy nanuey. ccnenoBanue
IIOMCKA BBIXOJA U3 TaOUpHHTA 0COOIMU KOHTPOJIBHOU
TPYIIBI CBUJIETEIBCTBYET O (DOPMUPOBAHUH Y PHIKUX
JIECHBIX MYypaBbEB MPOCTPAHCTBEHHOHN IMaMSTH, KOTO-
past HanOoJee siBHO (uKcupyeTcs B nepuon ot 20 no
40 MuH. nocne o3HakoMIIeHHs. MOKHO MPEION0XKUTb,
YTO B JAJbHEHIIIEM Y MyPaBbEB IIPOUCXOUT YracaHUe
MIaMSTH O ITyTH U3 TaOMPUHTA B THE370, COTIPOBOKIA0-
mieecs yBeJIMueHuEeM Yncia «omuook» (puc. 4).

CpaBHEHHE KPUBBIX OIIMOOK ITPH ITOMCKE BBIXO/A U3
J1aOUpHHTA TIO3BOJISET 110J1AraTh, YTO Pa3BeTUMKH 3aIIOMH-
HAIOT ITyTb JIy4IlIe ¥ COXPaHAIOT MaMATh O HEM JIOJIbIIE,
YeM NPUBIICUYEHHBIE MU (ypaxupsl (puc. 5). 1o npen-
TIOJIO’KEHHUE HY)KAACTCsI B IOTIOJTHUTENBEHOH ITPOBEpPKE.

TakuMm 006pa3oM, ¢ MOMOIIBIO OPUTHHAIBHOTO Ha-
6opa TEeCTOB BBIACICHB OCHOBHBIE MTOBEJCHYECKUE Xa-
PaKTEPUCTHKH MYPaBbEB, MPUHAMIICKALNINX K PA3HBIM
(YHKIMOHAIBHBIM TPYIIaM B ceMbe. J[aHHBIE TeCTh
TaK)Ke MOTYT OBITh HCHOJB30BAHbI IS OIpEIeTICHUS
BUJIOBOH XapaKTEPUCTUKU B CPAaBHUTEIBHBIX HCCIIEIOBA-
HUSIX NIOBEJICHUSI MypaBbEB. BhIACHMIIOCH, UTO pa3Bel-
YHMKH SBJIAIOTCS OHOPOIHOM IPYIIIOH 110 LIETIOMY PSIILy
MOBEJICHUECKUX OocoOeHHOocTeH. WX XapakTepusyer,
TIPEXJIE BCET0, BBICOKUH YPOBEHB HCCIIE0BATEIbCKOM
aKTHBHOCTH U CIIOCOOHOCTH YacTO MEPEKITI0YaThCs Ha
pasHbIe BUHI AesTenbHoCTH. Crienugpuka uccienona-
TEJIbCKON aKTHBHOCTH YKa3bIBa€T HA CXOJICTBO pa3Be/l-
YHKOB C HCCJIC/IOBaHHBIMH paHee COOpIIMKaMH MaH.
Mobunu3yemsle pa3BequnkaMu (Qypakupbl HEOIHO-
POJHBI [0 YPOBHIO UCCIIEIOBATENHCKON aKTHBHOCTH, B
LIEJIOM OH Y HUX CYIIECTBEHHO HIDKE, UeM y Pa3BeadH-
KOB, U ONMKe K MOKa3aTeNl0 OXOTHUKOB. 110 ypoBHIO
arpecCHBHOCTH, NPOSBILEMOMY B TECTaX «BCTpeya C
Bparom», pa3BeAYNKH U MOOHUIN30BaHHBIE (yPaKHPHI
3aHUMAIOT IPOMEXXYTOYHOE ITOJIOKEHNE MEXITYy MHUP-
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HBIMH COOPIIMKAMH Ml U arPECCUBHBIMU OXOTHHKa-
MU U oxpaHHUKamH. [IpuMeuaTeabHbIMU YepTaMu pas-
BEIYMKOB SIBJISIETCS TPe00IalaHne UCCIIeI0BATEIbCKUX
peakuuii Mo OTHOIICHHUIO K Bpary, MOJHOE OTCYTCTBHE
TIPOSIBIICHUS pEaKINH «MEPTBON XBATKW», CMEPTEIHHO
OTIacHOM /I MypaBbEB M XapaKTEPHOH Ul OXpaHHH-
KOB, a TaK)Ke OTHOCHUTEIIFHO BBICOKASI YaCTOTa PEAKIINU
n3beraHusi Bpara, OTCYTCTBYIOIIEH B perepTyape ox-
PaHHHUKOB U OXOTHHUKOB. TeCT «IIOMCK BBIX0/1a U3 1abu-
PHMHTa» IPEICTABIISIETCS HaM MIEPCIICKTUBHBIM IS CPaB-
HUTENBHONH OIICHKM KOTHHTHBHBIX CIIOCOOHOCTEH
MYpPaBBEB.

B meom BaXKHO OTMETHUTB, YTO MypPaBbU HCIIONB3YIOT
CXOJTHBIC TIOBEJICHYECKHE TIPOrPaMMBbl B IPUHIIUTTHAIb-
HO pa3HBIX CUTyalHsX. DTOT (heHOMEH, MPOSBIISIEMBIH Y
Pa3HBIX BU/IOB XHUBOTHBIX, B IIOCIICJHUE T'O/IBI IOy UM
Ha3BaHHE «IOBEICHYECKOTO CHHAPOMAa»: JKUBOTHBIE JIe-
MOHCTPHUPYIOT YCTOIYHMBEIE BO BPEMEHHU U BOCIIPOM3BO-
JIIMBbIC B PA3IMYHBIX CUTYaILMX U KOHTEKCTaX COYCTAHUSI
NoBeleHYecKux xapaktepuctuk [Sih et al., 2004]. J{ns
0eCr03BOHOYHBIX «IIOBEICHUECKUIT CHHPOM) BIIEPBbIE
OB OITMCaH Ha Maykax: Ooyiee arpecCHBHBIC IO OTHO-
LICHHUIO K COPOJMYaM 0cOOM MEHBIIIE BpEMEHH ITPOBO-
JUJIM B KPBITHH IIOCJIe HanajeHus XumHuka [Riechert,
Hedrick, 1993].1 ai 6d3a0y0 & &aMyrmica nokasauo,
YTO YPOBEHb arpeCcCUBHOCTH KOPPEIUPYET C UCCIIEN0-
BaTEJILCKOW aKTUBHOCTBIO B IPYIIIIE OXPaHHUKOB, HO HE
B rpymnre HiaHek [Chapman et al., 2011]. OnHOBpeMeHHO
C 3TUM (CHOMEH «IIOBEJCHYECKOTO CHHIPOMa» OBLI
OTMEYEH y PBDKHX JICCHBIX MyPaBbEB B CBSI3H C UX TITY-
6oKoH «IpodecCHOHATBHOW» criennaTu3anneii B TpyI-
e coopuukos naau [Reznikova, 2011]. IToxy4yeHnHsie
HaMH JaHHbIC MTOATBEPKAAIOT 3TO U YKA3BIBAIOT HA TO,
4TO B OCHOBE (DYHKIIMOHATIbHOH AuddepeHnnanuy pa-
604nx ocobel B ceMbe MypaBbEB JIEXKAT BOCIIPOM3BO-
JIMMBIE B pa3HBIX KOHTEKCTAX ITOBEICHIECKUE XapaKTe-
PHUCTHKHM, TakWe KakK YpOBEHb W cHenuduka
HCCIIEI0BATENBCKON aKTUBHOCTH.

baaroxapuoctu

Pa6ora mpoBomunace mpu noguepxkke POOU (Ne 14-04-
01252-a) u nporpammbel ®HU rocynapcTBeHHBIX aKaJeMHid
Hayk Ha 2013-2020 rr. (mpoexT Ne VI.51.1.6). MsI Belpaka-
eM mpusHarenbHocTh akanemMuky PAH B.II. CkynmauéBy u
nupexkropy UCu32X CO PAH mpod. B.B. I'mynosy 3a mo-
MOIIb B OpraHU3aI1Y IPOBEICHUS UCCIIEI0OBAHUI.

Jluteparypa

Hnycckuii I'"M. 1984. IIpuHUMOBI OpraHU3alMu CEMbU y oOIIe-
CTBEHHBIX HacekoMbIx // IloBeneHue HacekoMbIX. MockBa:
Hayka. C.3-25.

Jopomesa E.A. 2007. OcoGeHHOCTH NMOBEJCHUS PBIKUX JIECHBIX
MypaBbEB NpPH B3aUMOJACHCTBHU C KyKenuuamu // Ycrexu
coBpeMenHo#t Omomormu. T.127. No.2. C.174-179.

Hopomesa E.A., PesnukoBa X.M. 2006. DxcrnepuMeHTalIbHOE
HCCIIE/IOBAHHIE 3TOJNIOTMYECKMX MEXaHM3MOB B3aHMOJACHCTBUS
PBDKUX JIECHBIX MYpPaBbEB M Kyxenul // 300J0rH4YecKuit
xkypHan. T.85. No.2. C.183-192.

H.B. Anapkuna u np.

Hosropogoa T.A. 2006. DkcnepuMeHTaIbHOE HCCIEIOBAHHE
nepegayn MHGOpPMALMM Yy JyroBoro mypasbsi (Formica
pratensis, Hymenoptera, Formicidae) ¢ nomouipto nabupus-
Ta «OuHapHoe naepeBo» // 3oomormueckuii xypHai. T.85.
No.4. C.493-499.

Hosroponosa T.A. 2008. Cneumanuzanust B pabo4yux rpynmnax
MypaBbéB mpu Tpododuose ¢ Tiamu // Kypran obmei 6no-
ngoruu. T.69. No.4. C.284-293.

Pesnukosa XK.M. 1983. MexBHAOBbIE OTHOLIEHUS MYpaBbEB.
HoBocnbupck: Hayka. 203 c.

Pesnukosa XK.M. 2005. IHTEINIEKT U A3bIK )KUBOTHBIX U YEJIOBEKA:
OCHOBBI KOTHUTUBHOHM 3Tojloruu. M.: AkajgemkHura. 518 c.

PesnukoBa XK.M., Horoponoa T.A. 1998. Pacnpenenenue poimeit
u oOMeH mHpopmanuelr B paboyux rpymnmnax MypaBbeB //
VYenexu coBpemenHoi Ouonoruu. T.118. No.3. C.345-356.

Pesnukosa X.U., ITanteneeBa C.H. 2003. DxcnepuMeHTanIbHOE
HCCIICI0OBAHNE ITONOTHYECKUX ACIHEKTOB XHIIHUYECTBA Y
MypaBbEB // Ycnexu coBpemenHoit Ouosnoruu. T.123. No.3.
C.234-242.

Pesnukosa XK. U., Psa6xo b.5. 1990. Teopernko-uHpOpManoH-
HBII aHaIU3 «13bIKa» MypaBbEB // KypHan obmieit 6uonoruu.
T.51. No.5. C.601-609.

PesnukoBa JK.M., Skosner M.K. 2008. Pazutne arpeccuBHBIX
peaknuii y MypaBbEB Kak BO3MOXKHAs OCHOBA «IPOQeccHo-
HaJbHOWY» cneunanu3anuu // Jloknaael akagemun Hayk. T.418.
No.4. C.571-573.

Sxosnes W.K. 2010. Dronornuyeckue acnekTbl GyHKIHOHAIbHOM
clenuanu3aliyd B CEMbSIX DPBDKHX JIECHBIX MypaBbEB
(Hymenoptera: Formicidae) // Tpynsl Pycckoro sntomono-
ruyeckoro oomecrsa. T.81. No.2. C.180-187.

Beekman M., Gilchrist A.L., Duncan M., Sumpter D.J.T. 2007.
What makes a honeybee scout? // Behavioral Ecology and
Sociobiology. Vol.61. P.985-995.

Chapman B.B., Thain H., Coughlin J., Hughes W.O.H. 2011.
Behavioural syndromes at multiple scales in Myrmica ants //
Animal Behavior. Vol.82. P.391-397.

Codling E.A., Plank, M.J., Benhamou, S. 2008. Random walk
models in biology // Journal of the Royal Society Interface.
Vol.5. P.813-834.

Dobrzanska J. 1959. Studies on the division of labour in ants genus
Formica // Acta Biologiae Experimentalis. Vol.19. P.57-81.

Reznikova Zh. 2008. Experimental paradigms for studying
cognition and communication in ants (Hymenoptera:
Formicidae) // Myrmecological News. Vol.11. P.201-214.

Reznikova Zh. 2011. Division of labour and communication at
the individual level in highly social Formica ants
(Hymenoptera, Formicidae) // Russian Entomological Journal.
Vol.20. No.3. P.315-319.

Reznikova Zh.I.,, Ryabko B.Ya. 1990. Information Theory
approach to communication in ants // Sensory systems and
communication in Arthropods. Advances in Life Science.
Basel: Birkhauser Verlag. P.305-307.

Reznikova Zh.I., Ryabko B.Ya. 1994. Experimental study of the
ants’ communication system with the application of the
Information Theory approach // Memorabilia Zoologica.
Vol.48. P.219-236.

Reznikova Zh., Ryabko B. 2011. Numerical competence in
animals, with an insight from ants / Behaviour. Vol.148.
No.4. P.405-434.

Riechert S.E., Hedrick A.V. 1993. A test for correlations among
fitness-linked behavioural traits in the spider Agelenopsis
aperta (Araneae, Agelenidae) // Animal Behavior. Vol.46.
P.669-675.

Robinson E.J.H., Feinerman O., Franks N.R. 2009. Flexible task
allocation and the organisation of work in ants // Proceedings
of the Royal Society Series B. Vol.276(1677). P.4373—
4380.

Sih A., Bell A., Johnson J.C. 2004. Behavioral syndromes: an
ecological and evolutionary overview // Trends in Ecology
and Evolution. Vol.19. No.7. P.372-378.

lMocmynuna e pedakyuro 26.5.2014



