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3KCnEPHMEHTAJIhHbIE HCCJIE)l,OBAHll}l CnOCOBHOCTll
MYPABhEB K CJIOJKEHHIOH BhPIHTAHHIO HEJiOJIhllIHX 'lItCEJI

B 3KcnepHMeHTax C YCTaHOBKOH: 13I3HAe ropH30HTanbHoro "CTllona C BeTK?MH" MY-
pallbn AnSI nonY4eHllSl TIllll.\H 1I0llJKHbi 6blJ1ll nepeAaBaTb IIPyr APyry Cl3eACHllSl 0 HOMepe
DAHOKl'I3 40 "lleToK" C KOpMyWKOH. TIPH 3i'OM Ha AUYX3apaHee Bbl6paHHblX l3eTKax KOp-
MyUlKa nOSl1311SlnaCb3Ha'IHTellbHO 'Iall.\e, 4eM Ha OCTallbHblX. OKa3allocb, '11'0 MypaBbM,
BO-llepl3biX, cnoc06Hbl nepecTpollTb CBOKJcHcTeMy KOMMYHl1KaI.\HHnprt Heo6xoAllMOcTM
COrllaCOl3aHllll npOAOllJKnTenblwcTll C006ll.\eHHI1: C 'lacTo'rolt I1X llcTpe'IaeMocTH 11, 130-
IlTOpbIX, npn6aBllSlTb H Bbl4HTaTb He6011bwHe 'IHClla npH nepeAa"le co06ll.\emIit 0 HoMepe
KOpMyIlJKM.

Borrpoc 0 TOM, B KaKOrr Mepe paCCYAO'IHa51 Ae5lTellbHOCTb )KI'IBOTHblX'OrtMpaeTC5I Ha
KOJJJl'IeCTBeHHbie On;eHKIf pa3JIWIHbIX oGbeKToB II IIx l1pII3H3.K0i3, AaBHO RHTepeCOuan
KCCJIeAOBaTenerr [11, 12]. B rrocneAHIIe rOAbI B 3TOM rrna'He lI:a'MeTlmacb HHTepeCHa51
TeHAell:IJ;ll51cGnl'l)KeHM5IKorHllTllBHbIX B03MO)KHOCTeHrrpeACTaBRTeneH pa3nM'IHb'lX epIIJIO-
relieTIPieCKIIX BeTBerr. TaK, AOJIrOe Bpewr CqIITanOCb, qTO MCTRlI:HbiUC'leT, OCHOB3.HHbIHHa
MCrrOJIb30BaHIIJlcM'MBonbHbIXCIICTeMMC'IHcneHIDl, MO)KeT GblTb npHcyrn; TOJibKO 'IeJIOBeKy.
OAHaKo B orrbITax C UIllMnaH3e II rrorryraeM GbIJIO nOka~aHO, '1TO )KIlBOTHbIM p;ocTyrrll:bI
HeKoTophle 3neMeHTbl llCTIIHHoro C'IeTa, 13TOM 'IHCne CITOCOGHOCTbK IICnOJIh30BaHIIIO
CI'IMUOnOB)1;J1510603H1l'IeHII5I 'IIICJIa 3neMeHTOB 13lI:eGonbllilix 'MHO)KeCTBaX [10, 13, 14].
BpaHoBble OKa3anHCh CITOC06HhI K rrepeHocy CepOpMIIpoBaHHoro 060Grn;eHII5I Ha HOBhlrr
AIIarra30ll: paHee HHKorAa He rrpeAb5lBJI51BlliIIXC5IMHO)KeCT13,COAep)KaUl,IlXp;o 20 3neMeHTOB
[3]. ITo MHeHIIIO aBTOp013, 31'0 He 51Bn5leTC5IrrpeAeJIOM AJI5InTltl\, XOT5IAO CMXnop Crro-
COGHOCTbK BOCnpH5ITIIIOH AOCTaTO'IHO TO'IIiOH Ol\eRKe TaKIIX GonhlliIIX 0AHOMOMeHTHo
npell:"b5lBJIeHHbIXMHO)KecTBHe 6bIJIa Ii3BeCTHa y )KllBOTHbIX.

TaKa-51p;e5ITenhll:OCTh TpeGyeT BhICOKoro ypOBH5I aGcTparIIpOBaHIi5l, 'ITO caMO ITO ceGe
OKa3aJIOCh B03MO)KHhIM He TOJIbKO AJI5Irr03BOHO'IHbIX )KIiBOTHbIX, HO II AJI5IHaceKOMhlX.
113ueCTHO, 'ITO oGiIJ;eCTBeHHl:>IeIlepenOH'laTOKphIJIble CIlOCOGHhIK 3JIeMeWraM aGcTparn-
pOBaH'H.5Ii'[ 3KcTpanOn5ll\HII [5,6], 06naAaIOT llHAIiBMAyanhHoH MepapxMeH [2] H naGMnbHoH
cncTeMoH KOMMyHllKalJ,l'Il1 [1]. HOBbIH 3KcnepIIMeHTanhHbIH IlOAxOA K IIccnep;OBaHMIO
paccYAO'lHOH Ae5lTenbHOcTM l1KOMMYHRKalJ,llll)KHBOTHblX,OCHOBall:HhlMlI:a HAeHXII MeTOAax
TeopHII llHepopMalJ,l'lIi, n03BOnHJI BhI5ICHIITb,'11'0 MypaBbH BbICOKocolJ,l1anbHbIx Bl1AOBoGna-
AaIOT pa3BI'IThIM CIIMBOJIl1'IeCKllM5l3hIKOM,GOJIee CJJO)KHhIM,qeM 5I3bIKTa'fItl;e'BMeAoHocHOH
nqeJIhl; npn 3TOM OHl1 cnocoGHbI YJIaBnllBaTb 3aKoHoMepHOCTl1 II llcrronb~OBaTb IIX AJI5I
yaeJUl'ieHIDl CKOpOCTMnepega'lll HHepopMalJ,l'lM[7,15].

HaMl1 6hrno YCTillfOBiIeHo, qTO B rrpon;ecce nepeAa'III IIHepOpMal\llM 06 llCTO'IHIiKe Illllll}l:
MypaBhII crrocoGHbI Ou;eHI'IBaTb 'Il1cno oGbeKToB 13npeAemi.x HeCKOJIbKIIXlI:eC5ITKOBH rrepe-
Aal3aTh 3Tll CBeAeHl151APyr Apyry An5I rronYQeHl11SIrrIIIl\II [8, 16]. ITocKonhKY Onl1ChIBaeMbIe
B HaCT051Ill;eHpaGoTe onbITbI npoBoAllnMcp Ha TOil: )Ke 3KcnepHMeHTaJIbHOH yCTaHoBKe,
a HOBytO cxeMy OnblTOB TPYAHO l13nO)KIiTb BHe pe3ynhTaToB, nony'IeHHhIX paHee, Mhl
npllBOAHM 3AeCh KpaTKoe OIlIicaHIIe rrpeAllieCTBYIOrn;ero 3Tana 3KcnepIIMeHTOu. ITpeABa-
pMTenhHbIe AaHHhle KpaTKO 1'13JIO)KeHblB paGoTe [9].
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B onbITax 1984-1992 rr. 3KcnepRMel-ITaJIbHa5l yCTaHoBKa RMeJIa BR}], C'I'BOJIa C pa3HblM

'IRCJTOMBeTOK (AO 60) AJIRHOR no 10 CM, Ha Ka)KAOR R3 KOTOpbIX HaXOARJIaCb KopMyUIKa,

HO TOJIbKO OAHa R3 HRX COAep)KaJIa cRpon, a OCTaJIbHble - BOAY. B JIa60paTopHbIX CeMb5lX

Pbl)KflX JIeCHblX MypaBbeB Formica polyctena B pa3Hble rO}],bl B 3KcrrepRMeHTaX y'IaCTBOBaJIR

B 06~eR CJIO)KHOCTR 32 pa60'IHe rpynnbl MypaBbeB, COCTmI~Re H3 pa3BeWlflKa R <pypa-

>KlIpOB, HCnOJIb3YJ-O~HX nepeAaBaeMyJ-O HH<popMaU;RJ-O. Pa3BeA'IRKa CneU;RaJIbHO rrOACa)KR-

BanR Ha BeTKy C npRMaHKoH. IlocJIe Toro, KaK OH B03BpaIIi,aJIC51 B rHe3AO R KOHTaKTRpOBaJI

c <pypa)KHpaMll, ero R30mlpOBaJIR, R rpynna HaXOARJIa npRMaHKy CaMOCT051TeJIbHO, rrpRqeM

HCnOJIb30BaHRe naxyqero CJIeAa RCKJIJ-O'IaJIOCb (rroAP06Hee MeTOARKa OimcaHa HR)Ke).

Bcero 152 pa3a rpynIlbI <pypa)KRpOB BblXOARJIR R3 rHe3Aa nOCJIe KOHTaKTa C pa3BeWlfIKOM

II HanpaBJI5lnllCb K KopMyUIKaM. rIp" 3TOM B 117 CJIY'IaeB rpyrrna <pypa)KRpOB cpa3Y npR-

. XOARna K HpKHOR BeTKe, He COBepUIa51 OUIR60qHblX 3axOAOB K nYCTbiM KopMyUIKaM. AJI5l

Bcex yCTaHoBOK, RMeJ-O~RX pa3JIR'IHYJ-O <POpMy R OplleHTaU;RJ-O, a TaK)Ke pa3JIRqJ-rYl-O AJIRHy

BeTOK R pa3Hoe paCCT05lHRe Me)KAY HRMR, 3aBRCRMOCTb BpeMeHR rrepeAa'IH Im<popMaU;Rn t
01' HOMepa neTKR i OAHHaKOBO XOpOUIO onRCbIBaeTC51 3MrrRpR'IeeKRM ypaBHeHReM BRAa

t = ai + b. IlpR 3TOM 3Ha'IeHR51 napaMeTpOB aRb 6J1H3KR AJI51Bcex BapRaHToB II He 3aBRC51T

01' xapaKT~pRCTRK yCTaHoBoK. 31'0 rr03BOnRJIO nonaraTb, '11'0 MypaBbR nepeAaJ-OT CBe}],eHR5l

o HOMepe BeTKH (nOAP06HO CM. [8]).
'uPYrHMH CJIOBaMR, OKa3aJIOCb, '11'0 BpeM51 "rrpoR3HeCeHR51" Mypanb51MR '1HCJIa 20 npR-

MepHo .B2 pa3a 60JIbUIe, qeM 'IlICJIa 10, H B 10 pa3 60JIbUIe, 'ieM 'IRCJIa 2. B conpeMeHHbix

\ 5I3bIKaX 'IeJIOneKa cHTyaU;ll5l COBceM HHa51. ,UnIma 3arrRCR (R npoR3HeCeHR51) 'IHCJIa i B Ae-

C5lTR'IHOH CHCTeMe C'mCJIeHR51 npRMepHo rrponopU;ROHaJIbHa log i. Ho JIJ-OARHe ncerAa RC-

nonb30Banii AeC51TR'IJ-T?!? cRcTeMy CqRCJIeHR5l. l'I3necTHo, '11'0 B HeKoTopbIX apXaR'IHbIX

5I3bIKaX Rcnonb30BaJIOCb npeACTaBJIeHRe 'IHCeJI, npR KOTOpOM BpeM51 3anliCH (H rrpoII3He-

ceHl,m) 'IlICJTa 6bIJIO nponopU;IIOHaJIbHO ero AJIRHe (KaK y MypaBben). TaK, 'IfICJly 1 COOTBeT-

CTBOBaJIOCJTOBO"naJIeu;", 'IRcny ABa - "rraJIeu;, naneu;", 'IRCJIy TpR "naJIeu;, rra.rreu;, naJIeu;" R

TaK Aanee, a AeC51TH'IHa51 CHCTeMa CqIICJIeHJ2I5l rr051BIIJIaCb B pe3YJIbTaTe AJIRTeJIbHOrO H

CnO)KHOrO pa3BHTH5l [4]. OAHaKo 31'0 cpaBHeHIIe e~e He rOBopHT 0 rrpHMHTRBHOCTH

MypaBbHHoro "513blKa". AeJIo B TOM, 'ITO B "OrrTliMaJIbHOM" 5l3bIKe AJIHHa CJIOBa AOJI)KHa

6bITb COrJIaCOBaHa C 'IaCTOTOR ero HCrrOJIb30BaHH5l. ilMeHHO Ha 3TOM CBOHCTBe OCHOBaHa

cxeMa HaUIIIX nOCJTeAHHX3KcnepRMeHTOB.

B HaCT051~e:il: pa60Te HCCJIeAyeTC5l crroc06HOCTb MYpaBbeB K HCIIOJIb30BaHHlO rrpOCTeH-

UIUX apuq)MenI'IeCKHX orrepau;uH. ilAe51 3KCrrepHMeHTOB OCHOBaHa Ha TOM, '11'0 Y MypaBbeB

<popMHpyeTC51 "CRCTeMa C'IHCJIeHJ2I5l",HarrOMHHaJ-O~a51 IICnOJIb30BaHHe pHMCKIIX u;H<PP. IlpR

npe/l:CTaBJIeHRH 'IHCeJI, npHcy~eM COBpeMeHHbIM 5l3bIKaM 'IeJIOneKa, HCnOJIb30BaHRe

'IRCnHTeJIbHblX Tpe6yeT HeKOTopbIX apH<pMeTR'IeCKRX OrrepaI.I;HH. Oc06eHHO OT'IeTJIHBO

31'0 BR/l:HOrrpR RCrrOJIb30BaHHH pRMCKHX U;H<pP.HarrpHMep, VI = V + 1, IX = X - I R T.A. MbI

C03HaTeJIbHO BbJpa6aTbIBaJIH y MypaBben cRcTeMy C'IHCJIeHIDI, HarrOMHHaJ-O~YlO "PHMCKHR"

cnoc06 rrpeACTaBJIeHH51 'IHCeJI, '11'0 3aCTa13JI51JIOHX CKJIa/l:bJBaTb H BbJ'IRTaTb. AJI51 3Toro MbJ

BapbHponamr 'IacToTy rr051BJIeHH5l npHMaHKH Ha pa3HbIX neTKax, TaK, 'IT06bl MypaBbH-

pa3Be):l<1HKH yCBORJIR, '11'0 Ha O/l:HOH HJIR ABYX "OC06blX" BeTKax Uluu;a n051BJI5IeTC513Ha'lH- .

TeJIbHO '{a~e, '{eM Ha DCTaJIbHbIX. BHa'IaJIe 6bIJIO BbmCHeHO, '11'0 CRCTeMa KOMMYHRIG1U;Rll

MYpaBhen AOCTaW'IHO nJIaCTR'1Ha: OHR MoryT, nO-BRAIIMOMy, rrpRCBORTb HeKoe "IIM51"

TaKOR OOO60H BeTKe R TeM CaMbJM YMeHbUIRTb npOADJI)KllTeJIbHOCTb '!aCTO BCTpe'IalO-

iL(erOC5l co06~eHIIl'I. AHanII3 BpeMeHR rrepeAa'III co06~eHRR Ha rrOCJIeAHRX 3Tarrax

3KcrrepllMeHTa rr03BOJIIIJI npeAnOJIO)KRTb, '11'0 C0061IJ;eHJ2I5lpa3BeA'IRKa COCTD51JIRH3 /l:BYX

'I3CTeR: Im<popMau;nn 0 TOM, K KaKOR II3 OC06blX BeTOK 6JIH)Ke HaxOAHTC5I BeT,Ka C KOp-

MyIIIKOR, II 3aTeM - paCCT05!HRe 01" OC060H BeTKII AO neTKH C KOpMyllJKOH. ilHblMII CJIO-

BaMR, MypaBbR, BHAHMO, rrepe/l:aBaJIR "HM5l" OC060R BeTKH, 6JIH:>Kaihnen K KopMyUIKe, a

nOTOM - 'IRCJIO, KOTopoe Ha/l:O rrpH6aBHTb HJIH OTH5lTb AJI51 HaxO)KAeHH51 BeTKH C KOp-

M)'UlKOR.



3KcneplIMeHTbI npOBO):llIJIIi B 1992-1995 rr., nOCJIe anpo6a~1I1i MeTO):llIKII B 1991 r. AmI

IICCJIe):lOBaHIiH 6bIJIli BbI6paHbI MypaBbli Formica polyctena, OTJIII<JafO~lIeC51. BbICOKIiM

ypoBHeM CO~lIaJIbHOH opraHII3a~lIli. B pa3Hble rO)l,bI IICnOJIb30BamI II5l.Tb JIa60paTopHbIX

ceMeH ,}Toro BII):Ia, B351.Tble 1I3 MypaBeHHIIKoB JIeCOnapKoBoH 30HbI HOBOClI6lIpcKoro

AKa):leMrOpO):lKa. JIa60paTopHyfO ceMbfO <JIICJIeHHOCTbfO OKOJIO 2 TbIC. oco6eH nOMe~aJIIi

Ha apeHY (pIiC. 1) IIJIO~a):lbfO 2 M2 B np03pa<JHoM rHe3):1e (10 x 20 CM), 1I03BOJUlBllIeM

Y<JIITbIBaTb KOHTaKTbI Me)K):Iy HIiMIi (1). ApeHa 6bIJIa pa3):1eneHa Ha ):IBe ~IaCTIi - MeHbllIyfO,

)KHJIylO, r):le pacnOJIaraJIOCb r'He3):10, II 66JIbllIyfO, pa60~IYfO, r):le nOMe~aJIaCb JIa60paTOpHa51.

yCTaHOBKa. Ha pa60~IYfO <JaCTb BeJI MOCTIiK (2), KOTOpbIH MO)KHO 6bIJIO y6paTb ):IJI51.Toro,

'IT06bI 3aMeHlITb yCTaHoBKy IIJIIi 1I30JIlipOBaTb MypaBbeB. Bce MypaBblI, y~IacTBoBaBllIlie B

onbITe, 6bI.TI1i 1I0Me<JeHbI IIH):IlIBI1):1yaJIbHbIMIi MeTKaMIi C 1I0MO~bfO ~BeTHbIX TO<JeK HIiTPO-

KpaCKI1, HaHeceHHblX Ha pa3Hble <JaCTIi TeJIa. MypaBbli nOJIy'IaJIIi IIII~y pa3 B 3 ):IH51.II TOJIb-

KO Ha 3KcIIeplIMeHTaJIbHOH yCTaHoBKe (3), nO):lp06HO OlIlIcaHHOH B pa60Te [8]. YCTaHOBKa

IIMeJIa BH)l, roplI30HTaJIbHO paCIIOJIO)KeHHOrO CTBOJIa C 40 BeTKaMI1 ):IJII1HOH no 10 CM, Ha

Ka)K):Ioii 1I3 KOTOpbIX HaxO):lI1JIaCb KopMYllIKa, HO TOJIbKO O):lHa 1I3 HIiX cO):lep)KaJIa capon,

a OCTaJIbHble - BO):ly. B Ha<JaJIbHYfO TO<JKy'cTBOJIa MypaBbH nOna):laJIH no ClIe~HaJIbHoMY

MOCTlIKY (4). Ami 1I0JIY~IeHH51.nH~H MypaBb51.M 6bIJIO He06xo):llIMO nepe):laBaTb CBe):leHII51.

o HOMepe BeTKH C KOpMylliKOH.

B 60JIee paHHlIX 3KcIIepHMeHTax [7] MbI BbI51.CHIiJIII,'ITO Y MypaBbeB IICCJIe):lyeMoro BlI):Ia

IIpH He06xo):lI1MOCTH rpynnoBoro pellIeHH51. CJIO)KHbIX 3a):la<J <pypa)KlIpOBO~IHa51. ):Ie51.TeJIb-

HOCTb opraHH30BaHa CJIe):lYfO~HM 06pa30M: ):IeHcTByfOT nOCT051.HHble no cocTaBy rpynnbI

(IIO <JeTblpe-BoceMb oc06eH), B Ka)K):IOH H3 KOTOpbIX nOHCKOM nH~H 3aH5l.T O):lFIHpa3BeWIHK.

06Hapy)KIIB nlI~y, OH co06~aeT 0 HeH TOJIbKO cBoeH rpynne <pypa)KlIpoB. Bo Bcex OnbITaX

MbI Cne~FIaJIbHO nO):lCa)KHBaJIH pa3Be):l<JIIKa Ha BeTKy C nlI~eH. CaMOCT051.TeJIbHO B03Bpa-

TFIBllIFICb B rHe3):10, pa3Be):l<JHK HHOr):la cpa3Y Ha~IHHaJI KOHTaKTlIpoBaTb C <JJIeHaMH cBoeR

rpynnbI. IIocJIe KOHTaKTa BC51.rpynna BbIXO):lHJIa 1I3 rHe3):1a H ):IBHraJIaCb no HalIpaBJIeHHfO K

yCTaHoBKe. B 3TOM cJIy<Jae MbI H3bIMaJIH pa3Be):l~IHKa mlH~eTOM H BpeMeHHo H30JIlIpOBaJIH,

3aCTaBJI5l.5l. TeM caMblM rpynny <pypa)KHpOB OTbICKHBaTb nH~y caMOCT051.TeJIbHO. Ho ~Ia~e

nOCJIe 03HaKOMJIeHIHI C MeCTOHaXO)K):IeHHeM nH~H

pa3BeWIHK B03Bpa~aJIC51. K KopMylliKe O)l,HH: HHOr):la

OH 01lIH6aJIc51. H HaXO):lHJI nH~y nOCJIe 1I0Ce~eHH51.

HeCKOJIbKHX nycTblx KOpMyllI<;K. qHCJIO O):lHHO<JHbTX

peRcoB pa3Be):\'IlIKa MOrJIO )l,OCTHraTb ~IeTblpex,

npe)K):Ie <JeM OH BbIBO):llIJI CBOfO rpYlIny. Bo Bcex

CJIy'Ia51.X MbI <pHKcHpOBaJIH BpeM51. KOHTaKTa C <pypa-

)KHpaMH B rHe3):1e. Ha<JaJIOM KOHTaKTa c~nITaJIOCb

npHKocHoBeHlIe K nepBoMy MypaBbfO, OKOH<JaHlieM -

BbTXO):l 1I3 rHe3):1a lIepBbIX )l,BYX <pypa)KlIpoB. AJI51.

pac<JeToB HCnOJIb30BaJIH BpeM51. 1I0CJIe)l,HerO KOH-

TaKTa pa3BeWIHKa C <pypa)KHpaMH, nOCJIe KOToporo

rpynlIa BbIXO):lHJIa H3 rHe3):1a 3a nH~eH. KaK npa-

BHJIO, npe):lBapHTeJIbHbTe KOHTaKTbI 6bTJIH KOpOT-

KHMH (OKOJIO 5 c) H cOnpOBO)K):IaJIHCb o{)MeHoM

IIH~eR.

AJI51.Toro <JT06bI HCKJIfO<JFITb rHnOTeTFI'TeCKH B03-

MO)KHOe IICIIOJIb30BaHHe naxy<Jero CJIe):la, a TaK)Ke

3arraxa caMoro caxapHoro CHpona, yCTaHoBKy 3a-

PHC. I. CXe~iaTH'-1eCKOe H306palKeHHe na60paTopHOM apeHbl C

3KcnepHMeHTanbHOM yCTaHoBKoM. 1 - me3AO; 2 - MOCTHK; 3 -
3KcnepHMeHTanbHa51 YCTaHoB~a; 4 - MOCTHK, BeAyll(HM B Ha'ianb-

HylO '-laCTb CTBona. 06,,51CHeHH51B TeKCTe



MeHHJIIi Ha TO)KgecTneHHylO B TO npeMH, Korga pa3Be,[l'IliK HaXOAIiJICH B rHe3ge 11

KOHTaKTIipOBaJI C ¢ypa)KIipaMIi. I1PIi 3TOM Ha 3aMeHeHHOR yCTaHoBKe BCe KOpMyurt<Ii 6blJII1

6e3 ClipOna. ECJII1 rpynna Cpa3Y COBepWaJIa npaBIiJIbHbIR BbI60p, Ha BeTKy 6bICTpO

nOMe~aJIIi KOpMyWKy C CI1pOnOM, T.e. MypaBbI1 Cpa3Y nOJIy'-IaJIIi B03Harpa)KAeHIie 3a

npaBIiJIbHO nepegaHHyIO Ii yCBoeHHylO IiH¢OpMau,mO. ECJIli '-IaCTb MypaBbeB (60JIee ogHorO)

COBepWaJIa OWIi6KY, BbI60p rpynnbI B ~eJIOM C<IliTaJICH OWI160'-IHbIM. OnbIT C :3TOIf

rpynnoR B 31'01' AeHb 3aKaWIliBaJICH. B xOAe 3KCnepIiMeHTa KOpMylllKy nOMe~aJIH Ha

pa3Hble BeTKIi - 01' 1-ll: go 30-H. I10Ka AJIIiJICH CeaHC C OAHOH rpynnoH, ¢ypa)KHpOB Ii

pa3BeAqIiKOB H3 OCTaJIbHbIX rpynn Ha yCTaHoBKy He AonYCKaJIIi.

1. IIJIaCTII'IHOCTb CIICTeMbI C'IIICJIeHlIfl y MypaBbeB. MAeH gaHHoH cepHIi 3KcnepIiMeHToB

OCHOBaHa Ha TOM TeopeTIiKO-IiH¢opMau,IiOHHOM ¢aKTe, '-11'0 B "OnTHMaJIbHbIX" CIiCTeMax

KOMMYHHKa~liH BpeMH nepeAa'-IH co06~eHliH (t) H '-IaCTOTa ero BCTpeqaeMOCTil (P) CBH3aHLI

COOTHoweHIieM t = -log P (B Ka'-IeCTBe co06~eHliH MO)KHO paccMaTpIiBaTb 6YKBY, CJIOBO,

eppa3Y 11 T.n.). 31'0 COOTHoweHHe npOHBJIHeTCH, B qaCTHOCTH, B TOM, '11'0 B eCTeCTBeHHblX

H3bIKax <leJIOBeKa npl1 B03paCTaHHH qaCTOTbl IiCnOJIb30BaHIiH KaKOrO-JIIi60 co06~eHHH

AITIiHa KOAIipYI-o~eH ero ¢pa3bl (mm CJIOBa) YMeHbwaeTCH (HanpIiMep, ga)Ke B o¢Iiu,HaJIb-

HblX AOKyMeHTax BMeCTO I1paBHTeJIbCTBO POCCIiHCKOH CI>eAepau,IiIi qaCTO IiCnOJIb3YIOT

CITOBO"KpeMJIb"). B 3HaqI1TeJIbHOH CTeneHH 3TOH )Ke u,eJIIi CJIy)KaT CJIOBa npo¢eCCIiO-

HaJIbHblX )KaprOHOB, a66peBIiaTypbl', MeCTOIiMeHliH H T.n.

B onIiCblBaeMblX HH)Ke onblTax cneu,HaJIbHO c03gaBaJIH cIiTyau,IilO, Korga qaCTOTa IiC-

nOJIb30BaHHH 0AHIiX '-IliCeJI 6bIJIa cyUI;eCTBeHHO 60JIbWe, cleM ApyrIix. IIpIi 3TOM npOBepHJIIi

cnoco6HOCTb MypaBben Ii3MeHHTb AJIIiHY coo6~eHHH B 3aBIiCFIMOCTH 01' qaCTOTbl ero BCTpe-

<IaeMOCTIi. OnbITbI npoBogHJIH B 1992-1995 rr. Ha '-IeTblpex ceMhHX F. polyctena (AaHHbIe

1992 r. HOCHT npeABapIiTeJIhHhIH xapaKTep, TaK KaK He COAep)KaT gocTaTo'-IHO nOBTOp-

HOCTeH gJIH CTaTIiCTWIeCKoro <tHaJIIi3a). MCnOJIb30BaJIIi JIa60paTopHylO yCTaHoBKy "ropIi-

30HTaJIhHhIH CTBOJI", C 40 BeTKaMIi, HO npIiMaHKy nOMe~aJIH TOJIbKO Ha BeTKIi N2 1-30.
Ta6JI. 1 HJIJIlOCTpHpyeT npIiHu,Iin pa3geJIeHIiH 3KcnepIiMeHTa Ha TpM cTaAHH, B Ka)KAOR

H3 KOTOPbIX Ii3MeHHJIaCh nOCJIeAOBaTeJIbHOCTb IiCnOJIb30naHHH BeTOK C npIiMaHKoH. I1pH-

BegeHbl AaHHble 1994 r. B KaqeCTBe npIiMepa. Ha nepBoH cTaAHIi (onhIThI N2 1-9, Ta6JI. 1)

HOMep BeTKH C KOpMyWKOH, npel\JIaraeMOH MypaBbHM B OqepeAHOM onbTTe, BbI6HpaJICH C

nOMO~blO Ta6JIIi~bT CJIyqaHHbIX qIiCeJI B npeAeJIaX 30 (Ii KorAa HOMep 6bIJI BbI6paH, AaHHaH

BeTKa noo<IepeAHo npegJIaraJIaCb oAHoMy-TpeM pa3BeAqIiKaM, aKTIiBHbIM B 31'01' geHh).

TaKHM 06pa30M, nOCKOJIbKY IiCnOJIh30BaJIOCb 30 BeTOK, BepoHTHoCTb nOHBJIeHIiH

KOpMyWKH Ha JI1060H Ii3 HliX 6bIJIa 1/30. Ha BTOPOH cTaAIiIi (onbITbI N2 10-66, Ta6JI. 1) MbI

BbI6paJIIi gBe cneu,llaJIbHbIe BeTKH A H E (N2 7 H 14 B 1992 r., N2 10 H 20 B 1993 Ii N2 10 H 19

B 1994 - CM. TaK)Ke pIiC. 2, 3 H Ta6JI. 2), Ha KOTOphlX KopMyIUKa C CJoIpOnOM nOHBJIHJIaCb

3HaQHTeJIbHO Qa~e, qeM Ha OCTaJIbHbIX BeTKax - C BepoHTHoCTblO 1/3 gJIH A Ii 1/3 AJIH E
JoIC nepoHTHoCTblO 1/84 AJIH Ka)KgoH H3 OCTaJIbHblX 28 BeTOK. TaKHM 06pa30M, gBa

"coo6~eHIiH" - "KopMywKa Ha BeTKe A" Ii "KopMywKa Ha neTKe E" HMemr ropa3AO

66JIhWylO BepOHTHOCTb, '-IeM OCTaJIhHble 28. Ha TpeTbeiI CTaAHH 3KcnepHMeHTa (orrbITbl

.N'2 67-92, Ta6JI. 1) HOMep BeTKli C KOpMyWKOH onHTb BhI6HpaJICH CJIY'-IaHHO, H onHTh Bce

co06~eHliH MypaBheB HMeJIH paBHbIe BepoHTHOCTJoI.

PaccMoTpHM CBH3b Me)KAY BpeMeHeM, 3aTpa<IliBaeMhIM MypaBhHMH-pa3Be,[l'lHKaMH Ha

nepeAa<Iy cBeAeHIill: 0 BeTKe C KOpMyWKOll:, H HOMepOM 3TOH BeTKH. M3 pHC. 2 MO)KHO BH-

AeTh, <ITO Ha nepnoH CTaAIiIi 3KcnepHMeHTa 3Ta 3aBHCIIMOCTh 6JIII3Ka K JIIiHeRHOH (K03¢-

epJoII(HeHTKOppeJIHu,HH, xapaKTepH3YlO~H CIiJIY CBH3H, paBeH 0,95 B 1993 r. II 0,96 B 1994,

CM. TaK)Ke Ta6JI. 3). Ha TpeTheH C;TagIiH KapTIiHa HHaH: BpeMH, 3aTpa<mnaeMoe MypaBhHMIi

Ha nepega<IY HH¢opMau,HH, Bo-nepBhTx, pe3Ko YMeHbWIIJIOCh H. BO-BTOpbIX, 3aBHCHMOCTb

Me)Kgy BpeMeHeM rrepeAaqH HH¢opMau,IiH H HOMepoM BeTKH HeJIHHeHHaH: Ha rpa¢IIKe

3aMeTHbl nOHll)KeHliH B oKpeCTHocTHX Crre~IiaJIhHhlX BeTOK (N2 10 Ii 20 B 1993 r., CM. pHC. 2).

B 1995 r. Mbl liCnOJIb3C)BaJIIi TOJIhKO OAHy cneu,I1aJIbHYlO BeTKy A (BeTKa N2 15). Ha



.N'2 ,UaTa Ho- 'uJIIlTeil b- HOMep .N'2 ,UaTa Ho- ,UmtTeilb-! HOMep
OnblTa Mep HOCTb ("HMH" DnblTa Mep 1I0L'Tb I ("H~1H"

BeTKI1 KOHTaKTa pa60'leil BeTKH KOllTaKTa pa6ot:lefl
CnpH- pa3Bel\- rpynnbl C npll- pa3Bel\- rpynHbl
MaH- l-JI.1Ka C MypaBbeB, MaH- "-IHKa C MypaBbeB,
KOH epypa)l(l1- COOTBeT- KOl1 qlypa)l(ll- COOTBeT-

paMII,C CTByeT paMlt, C CTByeT
IlHMeHH" "M~teHHlI

pa3Bel\- J pa3Bel\-
'1lIKa) 'HIKa)

nepBaH CTal\HH nepBaH CTal\HH

I 20 HIOHH'94 5 50 I 47 21 HlOilH'94 19 90 I
2 20111OHH'94 5 45 III 48 211110ilH'94 19 100 X
3 22 HIOHH'94 l6 92 V 49 23 1l10ilH'94 16 90 I
4 24111OHlI'94 15 78 VI 50 23111OJ11I'94 16 80 III
5 241110HlI'94 15 85 I 51 231110ilH'94 16 85 IV
6 271110HH'94 I 10 III 52 231f10ilH'94 10 75 I
7 27111OHlI'94 I 5 VI 53 23 HIOilll'94 5 20 IV
8 291110HlI'94 II 80 VII 54 23 HIOilH'94 jI 22 III
9 29 HIOHH'94 II 76 1 55 261110illl'94 19 350 XII

Brop<Ul CTal\lIl1 56 26111Oilll'94 19 300 I
10 I HlOilH'94 19 100 IV 57 26 HlOilll'94 19 250 X
II I H10illl'94 19 110 III 58 261110illl'94. 19 280 IV
12 IH10illl'94 19 95 II 59 2811l0ilH'94 10 250 IV
13 4 H10ilH'94 10 70 I 60 28 HlOilll'94 10 280 XI
14 4111OilH'94 10 75 III 61 . 28 IllOilH '94 19 290 III
15 6 HIOilll'94 10 80 I 62 28 HIOilH'94 19 300 1
16 6 HIOilH'94 10 65 X 63 28 IlIOilSl'94. 19 250 IV
17 6111Oilll'94 10 70 III 64 31 HIOilSl'94 10 15 XI
18 8111OilH'94 lO 80 II 65 31 HIOilH'94 10 18 I
19 8 HlOilH'94 10 68 VII 66 31 IIlOil51'94 10 15 1Il
20 8 HIOilSl'94 10 65 X TpeTbSl CTal\llH
21 10 HlOilll'94 19 lO5 II 67 2 aBryCTa '94 5 55 VllI
22 10 HlOil~'94 19 120 IV 68 2 aBryCTa '94 5 50 IV
23 101ll0JISI'94 19 110 VII 69 2 aBryC1'a '94 6 60 IX
24 10 H10ilSl'94 19 115 III 70 2 aBryCTa '94 6 65 111
25 12 HlOilH'94 19 100 II 71 4 aBrYCTa'94 18 12 XII
26 121lI0ilSl'94 19 110 XI 72 4 aBrYCTa'94 18 10 III
27 15 JlIOilSl'94 lO 60 I 73 4 aBryCTa '94 20 15 VII
28 15 HlOilSl'94 lO 65 X 74 4 aBrycra '94 20 13 IX
29 151110illl'94 lO 80 VlI 75 6 aBrycTa '94 24 60 VII
30 16 HIOilSl'94 4 45 XII 76 6 aBrYCTa'94 24 58 XII
31 161110ilH'94 4 40 X 77 6 aBrYCTa'94 18 10 VIII
32 16moilll'94 4 50 III 78 6 aBryCTa '94 18 8 II
33 16 H10illl'94 3 35 I 79 6 aBrycra '94 5 50 I
34 16 HlOilll'94 3 30 X 80 6 aBryCTa '94 5 45 X
35 16 H10ilH'94 3 12 !II 81 8 aBryCTa '94 I 6 X
36 19 HlOilll'94 lO 60 XII nepBall CTal\HlI
37 19 IlIOJ1H'94 10 68 X 82 8 aBrYCTa'94 I 8 III
38 19 HIOJ11I'94 10 65 IV 83 8 aBryCTa '94 11 8 III
39 19 I1I0illl'94 10 70 X 84 8 aBrYCTa'94 II 5 I

nepBall CTaI\HlI 85 10 aBrYCTa'94 9 10 III
40 19 HIOilSl'94 lO 62 IV 86 10 JBryCTa '94 9 12 X
41 19 HHlJISI'94 19 90 1I 87 10 aBrycra '94 9 8 V



N~ Aan Ho- AJlIl'l'eJlb- HOMep N~ AaT3 Ho- AJII1TeJlb- HOMep

OOblTa Mep HOCTb ("IlMll" OnblTa Mep HOCI'b ("H~IJl"

BeTKIl KOllT3KT3 pa60'letl UeTKIl KOHTaKT3 pa60'leil

C I1pH- p33Uel\- rpynnbl C npH- p33Bel\- rpynl1bl

M3H- 'LIHKa c Mypaubeu, MaH- llHKa c Myp3UheB,

KOrl cjJYP3)1(H- COOTUeT- KOli cjJypa)l(H- COOTUeT-

,paMH, C CTByeT paMII, c CrBye'J'
"JIMel-U1" "I1Meflll"

pa3Uel\- pa3Uel\-
<JHK3) <IHKa)

42 1911JQJlll'94 19 95 IV 88 10 aBrYCTa'94 16 25 IX
43 19 HJOm]'94 19 105 Xl 89 10 3urycr3 '94 16 20 V
44 21 HIOJlll'94 19 110 III 90 -10 3BrYCTa '94 28 90 III
45 21 HJQJlll'94 19 105 XII 91 10 3urYCT3 '94 28 75 V
46 21 HIOJIll'94 19 95 II 92 12 allrYl-'1'a'94 17 15 IV

33811CIIMOCTb 8peMelllJ nepe~3'm 11JIlJ!0PM31\11JI(t) 01' P3CCTOlUJlllI BeTKII C nplfllf3HKOii 01' 6J1mK3iiweii

Cnel\II3J1bllOli ueTKII (1993 r" CnelW3J1bllMe neTKII N~ 10 II 20)

HOMep ueTKH C npHMal1Koil (noCJle-

gouaTeJlbl1ble 3KcnepHMeHTbi u pa3-
Hble AHH)

PaCCT05l1Hfe1\0 6JlH)I(aiiweil cne-
l.I,H3JlbHOI:lneTKlf

BpeMll nepel\a'llf MHcjJopMal.l,ll1l

(nocJlel\OUa1'eJlbHO pa3HblMH _

pa3UeA'lHKaMI1 u pa3Hble AIm), C

35,30
70,65
65,72
58,60,62
22,20,25

25,28,25
25
15,18
20,25,18,20

30,28,35,30
10,12,10

25,28
30,25
20,25,20
25,28,30,26

17,15
10, 12

HOMep
Cnel.l,HaJlbllOii ueTKH

r I\Jlll nepuoii CTal\HH

3KcnepHMeHTou
r I\Jlll TpeTbeii CTal\llIl

3KcnepHMeHTou

1993
1994
1995

10,20

10,19
15

0,95
0,96

0,99

0,80
0,91
0,82
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PI1C. 2. 3aBI1CI1MOCTb BpeMeHI1 (I) nepel\a'll1 I1llcjJOpMal.\l1H MypaBb5lMH Formica polyctena (c) 0 HOMepe BeTKI1

C .npI1MaJIKoi1 01' HOMepa BeTKH (i) Ha nepBoi1 11 Ha TpeTbei1 CTal\l151X 3KcnepHMeHTa 1993 r. B Ka'leCTBe

Cnel.\l1aJlbHblX BbI6paHbl BeTKI1 N. 10 H20. TeMHble KBal\paTbl- BpeM5I T1epel\a'lH I1HcjJOpMal.\HHHa nepBoi1 cTal\MH

3KcnepMMeHTa, CBeTJibJe - TO )I(e, Ha TpeTbefJ CTal\l111

PHC. 3. 3aBHcHMoCTb BpeMeHH (I) nepel\a'lH Hl1cjJOPMal.\HH MypaBb5lMH Formica polyctena (c) 0 HOMepe BeTKH

C npl1MaHKOJI 01' HOMepa BeTKH (I) Ha nepBOrl H Ha TpeTbei1 CTaI\H5IX 3KcnepHMellTa 1995 r. B KaqeCTBe

Cnel.\HaJTbT-IOrlBbI6paHa BeTKa N. 15. 0603Ha'leHI1Jl KaK Ha pHC. 2

nepBOM H Ha TpeTbeM CTaAH~X 3KCnepHMeHTa nH~a nO~Bn~naCb Ha BeTKax C paBHOM
Bepo~THoCTblO (1/30). Ha BTOPOH:CTaAHH Ha BeTKe NQ 15 nH~a nO~Bn~naCb C Bepo~T-
HOCTblO 1/2 H C Bepo~THoCTblO 1/58 - Ha nlO60fI H3 OCTanbHblX 29 BeTOK. KaK BHAHOH3
pHC. 3, Ha nepBoM CTaAHH3aBHCHMOCTbMe)KAY BpeMeHeM nepeAa"IH HH<popMau,HHH HOMe-
pOM BeTKH 6nH3Ka K nHHeMHOM,TorAa KaK Ha TpeTbeM CTaAHHBpeM~ pe3KO COKpaTHnOCb,
oc06eHHO An~ cneu,HanbHOMBeTKH NQ 15 H 6nH3KHX K HeM.

TaKHM 06pa30M, KapTHHa 3aBHCHMOCTHMe)KAY BpeMeHeM nepeAa"IH HH<popMaI.l,HF!0
BeTKe H ee HOMepOM COBepllieHHO pa3nWIHa Ha nepBOM H Ha TpeTbeM CTaAHH 3KcnepH-
MeHTa, XOT~ ycnoBH~ HX npOBeAeHHH 0AHHaKOBbl. 31'0 n03BonHeT npeAnOnO)KHTb, "11'0
MypaBbH H3MeHHnH B CBoeMCHCTeMeKOMMyHHKaI.l,HHcnoc06 nepeAa"lH HH<popMau,HH0 HO-
Mepe BeTKH. Eonee Toro, MO)KHOBHAeTb, "11'0B OKpeCTHOCT~XCneI.l,HanhHblXBeTOK (NQ 10 H
20, pHC. 2; M 15, pHe. 3; NQ 10 H 19, Ta6n. 2) BpeMH', 3aTpa"IeHHoe MypaBh~MH-pa3-
BeWIHKaMH Ha KOHTaKT C <pypa)KHpaMll, B cpeAHeM TeM KOpO"Ie, 'IeM 6nH)Ke BeTKa C KOp-
MylliKOM HaxOAHTCHK cneu,HaJlhHOM,HanpIfMep, B 1993 f. Ha nepBOH:CTaAHH3KcnepHMeHTa
MypaBhll 3aTpa"IHBanH 70-82 c, "IT06bl nepeAaTb HH<popMaI.l,HIO0 TOM, "11'0 KopMylliKa
HaxoAllTcH Ha BeTKe NQ 11, H 8-12 C Ha TO, "IT06bl nepeAaTb CBeAeHHH0 BeTKe NQ 1. Ha
TpeTbeM CTaAHH KOHTaKT pa3BeWIHKa C <pypa)KHpaMll nocne ero B03BpalJJ,eHH~ C BeTKH
NQ 11 3aHIfMan 5-12 c.

PaccMoTpHM KpaTKo nOBeAeHHe MypaBbeB Ha BTOpOM 3Tane, KorAa OHIf <p'OpMHpOBanH
HOBblM cnoc06 npeACTaBJIeHIfH "nIceJ!. B 1992-1994 rr. Ha wropoM CTaAIfIf 3KcnepIfMeHTa,
B Te"leHHe 40-50 onbITOB (c 12-ro no 15-M AeHb 3KcnepHMeHTa) pa3BeA"lIfKH, BepHyBlliHecH
co cneI.l,llanbHblX BeTOK, 3aTpa"lHBaJlH Ha KOHTaKT C <pypa)KHpaMH B cpeAHeM CTonbKO )Ke
BpeMeHI1, CKonbKO H Ha nepBoM CTaAI1H(HanpHMep, B 1994 r., KorAa npIfMaHKa 6blna Ha
BeTKe NQ 10) (A), 31'0 BpeMH COCTaBnHno 62-80 c, a KOfAa Ha BeTKe NQ 19 (E),-
100-120 c. 3aTeM HacTynan TaKoR nepHoA, KorAa MypaBbIf, BepHyBlliHcb co cneI.l,HaJlb-
HhlX BeTOK, nOCBH~anIf KOHTaKTaM C <pypa)KHpaMH HCKnlO"lHTenhHO WIHTenbHoe Bpe~:
200-350 c, a B OTAenbHbIX cnY"Ia~x AO 500 C (CM. onhlTbl NQ 55-62, Ta6n. 1). IIocne TaKHX
KOHTaKTOB Ha6nlOAanacb MaCCOBaHHeCneI.l,H<pH"leCKaHaKTHBaI.l,HH<pypa)KHpOB Ha apeHe



(51BJIeHlle HeCneU;ll<pWleCKOH aKTllBaU;llll BnepBble OnllCaHO r.M . .uJIyCCKllM [1]), HO rrpll

3TOM TOJIbKO "llH<P0pMllpOBaHHa5l" rpylma HarrpaBJI5lJIaCb K MOCTllKY, Bej:\yrn;eMY Ha pa-

60'lyID qaCTb apeHbI. TaKlle rreplloj:\bl 3aHllMaJIll rro-2 j:\H5I 3KcnepllMeHToB B 1992 II B

1994 r. II 4 j:\H5I B 1993 r. B 1995 r. MbI He Ha6JIIDj:\aJIll TaKoro 5IBJIeHll5l: B03MO)l{HO, 31'0

6blJIO CB5I3aHO C TeM, '11'0 llCrrOJIb30BaJIaCb JIlllllb oj:\Ha CneU;llaJIbHa51 BeTKa. IIocJIe TaKHX

rrepllOj:\OB BpeM5I KOHTaKTa pa3BeWIHKa C <pypa)l{llpaMll pe3Ko cOKparn;aJIOCb, '11'0 II 6bIJIO

3a<pllKcupOBaHO Ha TpeTbeH cTaj:\llll Bcex 3KcnepllMeHToB.

Cnoco6HoCTb MypaBbeB K npocTeHillllM apH<pMeTHqeCKIfM onepa~HRM. AHami3 ll3Me-

Heml51 j:\JIllTeJIbHOCTII rrepej:\aqll llHqiopMaU;llll MypaBb5lMll B pa3Hblx cllTyaU;ll5Ix rr03BOn5leT

rrpej:\rrOJIO)l{IITb, qTO Ha TpeTbeH cTaj:\llll 3KcrrepIIMeHTa "Co06rn;eHll5l" pa3Bej:\qHKOB COCT05l-

JIll ll3 ABYX 'racTeH: IIH<popMau;l'U1: 0 TOM, K KaKOH H3 Crre~IIaJIbHblX BeTOK 6JIII)l{e Bcero

HaXOAIITC5I BeTKa C rrpIIMaHKOH, II 0 paCCT05lHIIII 01' BeTKII C nIIrn;eH AO 6JIII)l{aHlileH crre-

U;HaJIbHOH BeTKII. I1HblMII CJIOBaMII, OHII MOrJIII nepeAaBaTb "HoMep" CneU;IIaJIbHOH BeTKIl II

3aTeM 'IllCJIO, KOTopoe Hy)l{HO npII6aBllTb llJIll OTH5ITb, qT06bl HaHTll Hy)KHyID BeTKy.

,!J;JI5IToro 'IT06bl npoBepllTb 3TY rIInoTe3Y, MO)l{HO nOj:\c'IIlTaTb K03<p<PIIU;IIeHT Koppe-

JIHU;llllMe)l{AY BpeMeHeM nepeAa <Ill IIH<popMaU;IIII 0 TOM, '11'0 npllMaHKa Haxoj:\HTC5I Ha BeTKe

i, II paCCT05lHHeM 01' i j:\0 6JIll)l{aHlileH CneU;HaJIbHOH BeTKIl . .uJI5I 3Toro j:\aHHble, nOJIy'reHHble

Ha TpeTbeH CTaj:\llH 3KcnepIIMeHTa, CJIej:\yeT npej:\cTaBHTb B TaKoH <popMe, KaK B Ta6JI. 2, rAe

B Ka<IeC'rBe npIIMepa rrpej:\cTaBJIeHbl j:\aHHble 1993 r. IIpH 3TOM Mbl IICKJIIDqaJIll j:\aHHble,

KacaIDrn;lleC5I BeTOK N2 1-4, rrOCKOJIbKY B 3THX cJIy'ra5lx MypaBbll He CTaJIKllBaJIIICb C He-

')6XOAllMOCTbID rrpH6aBJI5ITb H OTHllMaTb.

113/Ta6JI. 3 BHj:\HO, '11'0 K03<p<PHU;HeHTbl KOppeJI5IU;HH Me)l{j:\y BpeMeHeM I1epej:\a'lH HH-

<popMaU;llH 0 BeTKe C I1pHMaHKOH II paCCT05lHHeM 01' 3TOH BeTKH j:\0 6JIH)l{aHIlleH cne-

U;llaJIbHOH HMeIDT BblCOKHe IIOJIO)l{HTeJIbHbJe 3Ha'JeHll5I , j:\OCTOBepHO OTJIH'IaIOrn;HeC5I 01'

HyJI5I (npll ypoBHe AocToBepHocTll 0,99). 31'0 I1oj:\TBep)l{gaeT rHIIoTe3Y 0 TOM, qTO BpeM5I

nepeAa'II1 C006rn;eHH5I 0 HOMepe BeTKIl TeM MeHbIlle, qeM 6JIH)l{e 3Ta BeTKa K 6JIH)l{aHlileH

CIIeU;HaJIbHoH. BblCOKHe 3Ha'leHll51 K03<p<PHU;HeHTa KOppeJI5IU;HH IIOKa3bIBaIOT, qTO 3Ta

3aBHCllMOCTb 6JIH3Ka K JIllHeHHoH. 31'0 B CBOID O'lepej:\b IIoj:\TBep)l{j:\aeT npej:\IIOJIO)l{eHHe 0

TOM, <ITO Ha TpeTbeH CTaj:\HH 3KcnepHMeHTa MypaBbH llCrrOJIb30BaJIH "cHcTeMy CqllCJIeHH5I",

6JIll3KyID K "pHMCKOM" CHCTeMe, a 'IIlCJIa 10 H20, 10 H 19 B pa3Hblx cepll5lx 3KcnepHMeHToB

llrpaJIll pOJIb, CXOj:\HYIO C POJIbID pHMCKHX U;H<pP V H X. B 1995 r. KapTHHa cxo,n:Ha5l, HO

CIIeU;HaJIbHa51 BeTKa TOJIbKO clj:\Ha - N2 15. TaKHM 06pa30M, MO)l{HO nOJIaraTb, '11'0 B onll-

caHHblX Bblllle 3KcnepHMeHTax MypaBbH j:\JI5IcOKparn;eHll5l BpeMeHH nepej:\a'IH C006rn;eIDrH 0

HOMepe BeTKH C KOpMylliKOH MoryT npH6aBJI5ITb H OTHHMaTb He60JIblliHe 'IMCJIa.

MypaBbH C BblCOKllM ypoBHeM COU;HaJIbHoii: opraHll3aU;Hll Formica polyctena B JIa60pa-

TOpHblX 3KcIIepHMeHTax OKa3aJIHCb CIIoc06Hbl He TOJIbKO K nepej:\a'Ie HH<popMaU;HH 0

KoopAHHaTax OJ:\HOHH3 40 pacrrOJIO)l{eHHblX Ha ropH30HTaJIbHOM CTBOJIe BeTOK C KOpMylli-

KOH, HO II K COrJIaCOBaHHID rrpOAOJI)l{llTeJIbHOCTll C006rn;eHH5I C 'lacToToH He06xogHMocTll

llCrrOJIb30BaHll51 3Toro C006rn;eHll5l, '11'0 rOBopHT 0 3Ha'IHTeJIbHbIX pe3epBax nJIaCTH'IHOCTH

rrx CHCTeMbl KOMMyHHKaU;Hll.

,!J;eTaJIbHbTH aHaJIII3 BpeM~Hll, 3aTpa'IYIBaeMorO'MypaBb5lMll Ha nepej:\a'ly HH<popMaU;HH 0

pa3JIH<IHbTX Koopj:\llHaTax KOpMyIlIKH, n03BOJI5IeT npej:\I10JIO)l{HTb, '11'0 OHH HCIIOJIb3YIOT j:\JI5I

npeACTaBJIeHH5I qHCeJI cnoco6, al-IaJfOrHqHblH TOMy', '11'0 HCIIOJIb3yeTc5I B pHMCKOii: CHCTeMe

c'rn:CJIeHll5l, '11'0 Tpe6yeT yMeHH5I CKJIaj:\blBaTb II BbIqHTaTb He60JIbllIlle 'IHCJIa B npe,n:eJIax 5.

Mbl nOJIaraeM, '11'0 nOJIy'JeHHble pe3YJIbTaTbl Ba)l{Hbl j:\JI5I TaKIlX 06JIaCTeH HayKll KaK

<pll3HOJIOrll51 BbIcllieH HepBHoii: j:\e5lTeJIbHOCTH, 300IICllXOJIOrH5I, JIHHrBHCTHKa, a TaK)l{e j:\JI5I

TaKllX AllCU;HIIJIHHKaK TeOpll5l llcKyccTBeHHoro llHTeJIJIeKTa H p060ToTexHHKa.

Pa60Ta BblIlOJIHeHa IIpH IIoj:\j:\ep)KKe MllHHcTepcTBa 06pa30BaHll5I P<l> B 06JIaCTH <pYHj:\a-

MeHTaJIbHOrO eCTeCTB03HaHll51 (rpaHT N2 3H-229-98) H POCcHHcKoro <poHj:\a <pYHj:\aMeH-

TaJIbHblX HCCJIej:\oBaHHii (tpaHTbl N2 96-50-155; 96-06-00052).
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EXPERIMENTAL STlJDY OF ANT CAPABILITY FOR ADDITION
AND SUBTRACTION 'OF SMALL NUMBERS
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In the laboratory experiments Formica polyctena ants had to transmit the information about
the position of a "branch" situated on a long "trunk". Each branch ended in an empty trough,



save one filled with syrup. The food was placed on different branches with dift'erent frequen-
cies; on the preliminary chosen special branches the troughs were filled substantially more
frequently than on the others. For example, in 1993 we chose two special branches, nos. 10 and
20, on which the food was placed with a probability of 1/3, while for any of the other
28 branches the probability was 1/84. When the ants had learnt this, they changed the way of
information transmission about the coordinates of the branch containing food and spent less
time to transmit the messages about branches nos. 10'or 20. Careful analysis of time required
for transimitting messages about trough coordinates suggests that ants "present" the number ofa
branch in a way similar to that for the Roman figur.es, and the "special" numbers (10 and 20 in
the case) have the same significance as the basic Roman figures V, X, L, etc. Thus, the ants
seem to be able, first, to put the duration of a message into agreement with its frequency and,
second, to add and substract small numbers, as pedple do when use the Roman figures.


