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Yemvipe Ho2u X0pouio, 06e Ho2u — NILOXO.
Jx. Opysmn « CKOTHBIN ABOP»

ITocTtanoBKka nmpodJieMbl

CnocoOHOCTh K CYETy SBISI€TCS, HECOMHEHHO, OJHOM U3 BBICHIMX INCUXWYECKUX (DYHKIUN KUBBIX
opraHusMoB. Bompoc 0 TOM, B 4€M 3aKIIIOYAETCs MOHATHE «UCTUHHOIO CYETa» U JEHCTBUTEIBHO JIU
HEKOTOPBIE€ JKUBOTHBIE YMEIOT CUMTATh, IO CHUX IOP SIBISIETCS JUCKYCCHOHHBIM. O4eBUIHO, YTO BO
MHOTHX CIIy4asiX CIIOCOOHOCTHU KMBOTHBIX OCTAIOTCSI CKPBITHIMH OT HaOMIoAaTesis 10 TeX Mop, MoKa He
OyayT HaliieHbl aJiekBaTHble MeToauku. K HacrosmiemMy BpeMEeHM Kak >KMBOTHBIMHU, TaK U
HKCIIEPUMEHTATOpaMH JIOCTUTHYTHI OIpENeNIeHHbIe YCHEeXH, W Halld 3HaHWA B OSTOM o0nactu
IIPOJOJDKAIOT TIOMOJIHATHCS.

[Toxanyii, HM oOfHa 00JacCTh KOTHUTHBHOH JTOJIOTMM HE ONHMPAETCs B TaKOW jkK€ CTENeHH Ha
HETMOCPEJCTBEHHOE CpPaBHEHHE CIOCOOHOCTEH IKMBOTHBIX M 4YeJOBEKa KaK HCCIEeJOBaHUE
KOMIIETEHTHOCTH B KOJIMYECTBEHHBIX OLIEHKaX. MeXay TeM, aJleKBaTHBIN «SI3bIK» Ul CPABHUTEIBHOIO
aHajM3a B ATOM objacTu HayKu elle He pa3paboraH. Bece kputepun nis cpaBHEHUS B3SAThI U3 00JIaCTH
IICUXOJIOTUH, B YACTHOCTH, BO3PACTHON MCUXOJIOTUH. J[eHCTBUTEIBHO, 6€3 3HAaHHUS O 3aKOHOMEPHOCTIX
pa3BUTHSI CHOCOOHOCTEH K CY)KIEHHUIO O TMPOMOPLUMSIX U KOJIMYECTBE y MaJIeHbKUX JeTed TpPyIHO
MOHATH M MPEJCTaBUTH ce0e KaK 3TU CIOCOOHOCTH (PYHKIIMOHUPYIOT Y UeJIOBeKa, a TeM OoJiee y APYrux
Ouonornyeckux BUIOB. B To ke Bpemsi pa3BUTHE NPEACTABICHUN U TMOHATUH O YHUCIE y 4YeJoBeKa
CBSI3aHO C SI3BIKOBBIM Pa3BUTHEM U, TAKMM 00pa3oM, 001aaeT BEICOKOH CIeM(PpUIHOCTHIO.

N3 ompitoB K. Tlmaxke m ero mociemoBaTeNeil W3BECTHO, YTO COOTBETCTBYIOIIHE CIOCOOHOCTH
pa3BUBAIOTCS Y JeTell BecbMa MEMJICHHO. J[ByXJIETHHME MAJIbIIIM, HAYyYHUBIIUCH TOBOPUTH, HEPEIKO
y,)II/IBJ'ISII-OT pO)IHTeJIeﬁ, «HepeCLII/ITBIBaSI» CTyHeHBKI/I, KOoraga IIOOHUMAKOTCA 110 JICCTHHIIC. OJIHaKO
TOPIUTHCS WX MaTeMAaTUYECKUMHU CIOCOOHOCTSAMHU €IIe paHo, TaK KakK JETH MPOCTO MOBTOPSIOT
MEXAaHNUYCCKU 3ayquHBIﬁ pSIJI, COOTHOCA €10 C MOTOpHBIMI/I HGﬁCTBHSIMI/I. M €III€ HCIIOHATHO, 4YTO,
CIeNaB Iar, a 3a HUM eIlle OJWH, OHW NMPHUOABWIM K PSIy JABE CTyNeHbKU. Ecnu peGeHOK Momoxke
qumpex JICT, HepeHI/IBaH BOJIy 13 BBICOKOTO N y3KOF0 COCYJIa B IHHpOKI/II\/II " HI/ISKI/IfI, l'IOBTOpSIeT BCJIE 3a
B3pPOCIIBIM, YTO BOJIBI OCTAJIOCh CTOJBKO K€, CKOJBKO M OBLIO, TO HAa BOIMPOC, 33aJaHHBIA HECKOIHKO
MUHYT CITyCTSl, OH YBEPEHHO OTBETHT, YTO BOJBI OOJbILIE B Y3KOM U JIJTMHHOM CTakaHe. YesloBek B 3TOM
BO3PACTE YXKE ONMUPAETCS HA ONBIT, MO3BOJISIIOIIAN €MY CYIUTh O KOJIMYECTBE BOJIBI [0 €€ YPOBHIO B
cocyzie, HO He 00JaJaeT MPEJCTABICHUSIMH 00 «UCTUHHOM KOJHMYECTBE». TOYHO Tak ke, MPUBEAS B
COOTBETCTBHUE JBa psijia, CKa)XEM, CBETIBIX W TEMHBIX IMyTOBHUI] — OJHA MPOTHUB APYTod — pebEeHOK
OTBETUT, YTO UX HOpOBHy, HO €CJI1 B OJHOM pﬂ)ly HpOMe)KyTKI/I Me>1<)1y HerBI/IHaMI/I YBGJ'H/I'-II/ITI), TO OH
CKa)XeT, YTO MyTOBHI] OOJBIIE B TOM PSITy, KOTOPBIA BRIMISAAUT JuMHHEE. CXOAHBIE OMBITHI MICUXOJIOTH,
pa60Ta}0H11/Ie C A€TbMHU, HpOJIe.]'H)IBaJ'II/I C paSHI)IMI/I HpeHMeTaMI/I 1 BCUICCTBAMMU. Haan/IMep, €CJIN B35ThH
JIBA OJIMHAKOBBIX TUIACTHJIMHOBBIX IIAPUKA M OIWH BBITAHYTH B KOJIOACKy, TO, IO MHEHHIO peOcHKa,
IUTACTWIIMHA BO BTOPOM IIpeaMmeTe «cTaHeT» Oonbiue. [loHATHS 00 HCTUHHBIX NPONOPLUSIX U
KoJM4ecTBax (OPMUPYIOTCS TIO MEpe CO3PEBaHHS COOTBETCTBYIOIIMX HEPBHBIX CTPYKTYp B MO3TY
YEeJIOBEKa, a CYXKIICHHUS, HampUMEpP, O COOTHOIIEHWHW CKOPOCTEH CTAHOBSTCSA IOCTYIHBIMU DPEOSHKY
mumb B BozpacTe 10—11 meT. B 3T0 Bpemsi B €ro MIKONBHBIX Y4eOHHMKAaX W TMOSBISIFOTCS 3aJaud O
COMIDKAOIINXCS IT0€31aX U HAIOIHAIOMMXCS OacceiiHax.

BreisiBUTL U AZICKBATHO ONHUCAaTh IMPEACTABJICHUA KHUBOTHBIX O KOJHYCCTBCHHBIX COOTHOMICHUAX
npeaAMETOB HCJICTKO, TAaK KaK Yy 4YCJIOBCKAa, B OTIWMYHUEC OT APYTHUX OMOJOTMYECKHX BUJ0B, OHH



ONHUpPAIOTCA HAa PeuYb U NPHOOPETEHHBIE 3HAHMSA, M 3TO TPYAHO CONOCTABUTh C HEBEpPOaIbHBIMU
MIPEICTABIICHUSIMU O YMCIIaX U O KOJIMYECTBAX Yy APYrHMX BUAOB. JlJI1 HAC TOYKH, PACIIOJIOKEHHBIE IO
yIilaM BOOOpa)kaeMoro TPeyroJIbHUKA, COOTBETCTBYIOT YHCIY «TPW», TaK KaK Mbl 3HAEM, YTO JaHHAs
¢urypa umeer tpu ymia. [yig romy0s 3T0 MOXKET COOTBETCTBOBATH «KOJIMUYECTBY», KOTOPOE MOYKHO
CKJIeBaTh ObICTpo U Oe3 momex. BepOanbHoe 000O3HaUEHUE YMCIIa — CKAKEM, IISTh» — JUIS YelloBeKa
MOKET COOTBETCTBOBaTb M Ky4yk€ U3 IISATU amelIbCUHOB (KPYHHBIX MPEAMETOB) M JIMHUU U3 MATH
KPYIUHOK (MEJKUX MPEIMETOB), U MATH CBUCTKAM, U IATH CTYKaM B JBEpPb (YCIOBHBIM CUTHAJaM).
BrionHe BeposATHO, YTO MPEACTAaBUTENN JPYTUX OUOIIOTMYECKUX BUIOB MOTYT CYJIUTh O KOTMYECTBE KaK
NpPEAMETOB, TaK U 3BYKOB (2 BO3MOXHO, M 3amaxoB). Ho /i Toro, 4to0Obl BBISIBUTH 3TH CIIOCOOHOCTH,
HEOOX0IMMO CIELNaIbHO HCCIIEN0BAaTh BOIPOC O BOBMOXHOCTH KPOCCMO/IAIBHOIO NIEPEHOCA.

CoBpeMeHHbIE METOJbl U3YyUYeHHs KOJIMUYECTBEHHBIX OLIEHOK Y >KMBOTHBIX ONHUPAIOTCS HAa KPUTEPUH,
npemnoxkennbie ['enpmanom u lammuctenom mnst wccnenoBanust nerer (Gelman, Gallistel, 1978) u
BIIOCJIC/ICTBUM HECKOJIBKO a/JaNTHpPOBaHHBIE JJIs NMpUMEHEeHUs K KUBOTHBIM (Davis, Perusse, 1988).
BbiensitoT HECKONbKO THUIIOB «HyMepUuYecko kommeTreHuum» (numerical competence). (1)
CriocoOHOCTh pa3InyaTh MHOXKECTBA 110 YUCITY JIEMEHTOB (numerosity discrimination) COOTBETCTBYET
CYXKJIEHUIO «OOJIbIIe — MEHBIIIE» M HE TPeOyeT 3HaHU 00 aOCONFOTHOM YHCII€ DJIEMEHTOB; (2) OIeHKa
(estimation) — 3TO CITIOCOOHOCTh IPUKHUHYTH» YHCIO JIEMEHTOB BO MHOXKECTBE (Hampumep, B cTae
«okoso 50 yTtok»); (3) cuer (counting) — COCOOHOCTh OMPENETUTH A0COTIOTHOE YHCIIO AJIEMEHTOB
MyTEM HX MepecyeTa.

[Ipouecc cuera xapakTepusyeTcsl TakKe W MPUHIMIAMH aOCTpakuuu (MOTyT OBbITh NEpeCcYUTaHbI
ar00ble TpenMeThl, CKaXeM, NTHULBI B CTae MM OKHAa B 3/1aHUM) M HE3aBHUCUMOCTH OT MOpsAJKa
nepecyeTa (Tak, €CIM Mbl XOTUM IME€PECUUTaTh YUCIO IIBETOB HA BETKE, HA MMEET 3HAYEHUS, C KAKOTO
LIBETKA HA4YaTh).

HcTtopusi 00beKTUBHBIX UCCIIEA0BaHUN HYMEpUUYECKOW KOMIIETEHIIMH Y dKUBOTHBIX BOCXOAMUT K Hadaily
20-ro ctoneTHs. Y MCTOKOB 3TOH OOJACTH JIEKHUT HECKOJIBKO PAaHHUX SKCIEPUMEHTOB, U OJWH M3 HHUX
SBJISIETCS IOYYUTEIbHBIM aHEKJI0TOM, Ha KOTOPBIH O0Jiee CTONIETUS! CChUIAIOTCS BO MHOTHX y4eOHHUKaX,
CTaThAX M JIOKJIAaJaXx Kak Ha TNpuUMep, TOBOPSIIMHA O HEOOXOAWMOCTH CTPOTOro KOHTpPOJS B
SKCIIepUMEHTax. Peub et 00 OpIIOBCKOM phICake MO KIWYKE YMHBIN ['aHC, KOTOPOTO €ro XO3sHH,
6apoH ¢oH OcTeH, IEMOHCTPUPOBAI KaK CIIOCOOHOTO HE TOJILKO Pa3fiMyaTh HANMCAHHBIE Ha JIOCKE
nudpbl, HO U OCYIIECTBIATh apu(MeTHyecKue omepaluu U Jake U3BJIEKaTh KOPHU (CM. CTaThbiO
Amnacracuu Pribenko B Hamielt Oubnmnoreke). ['anc 0603Hauan pe3yabTaTbl COOTBETCTBYIOIUM YHCIOM
yaapoB konbITa. [lj1st 00CyXkAeHNUs U PEBU3UHU 3TUX JAOCTHKEHUN Obula cOOpaHa KOMHCCHS TICMXOJIOTOB
1 3001cuxonoroB. ®ox OcteH coBceM He cOOMpasCs BBOAUTH 3KCIEPTOB B 3a0TyKA€HUE, OH HCKPEHHE
BEpPWJ B HUCKIIIOYUTEIbHBIE YMCTBEHHbIE CIIOCOOHOCTH JIOWIAJEH, cpenu KOoTophlx ['aHC ObLT cambIM
CHOCOOHBIM, HO HE €IUHCTBEHHBIM €ro yueHHKoM. [lajieko He cpa3y yAaloch YCTaHOBUTH, YTO KOHb
pearupyeT Ha HEYJIOBHMBIE IS JIFO/IE U3MEHEHUS B MIOBEICHUH X035iMHA. [109TOMY OH OTBEYaI TOJIBKO
Ha T€ BONPOCHI, Ha KoTopble (hoH OcTeH cam 3Han oTBeT. MTak, jomaau He yMeIoT U3BJIEeKaTh KOPHHU.
KakoBsl ke mpenensl HyMepruyeckol KOMIETeHIUU )KUBOTHBIX? B naHHOM 0030pe mpoaHanu3upoBaHb
pe3yNIbTaThl UCCIIEOBAHUN IKCIIEPHUMEHTATOPOB, PaOOTaBUIMX C CAMBIMU PAa3HBIMH CYLIECTBAMM, OT
JIBYHOTHX JI0 IIIECTUHOTHX.

[ABe Horn

... Ilpasoa, c npomecmom evicmynunu nmuysl, NOCKOAbKY UM NOKA3ALOCH, YMO U Y HUX JUUbL 08€ HOU.
JIx. Opyamn « CKOTHBIM TBOp»

3HaYMTENIbHAs YacTh MCCIIEI0BaHU, MOCBAIEHHBIX U3YUEHUIO CITIOCOOHOCTH )KMBOTHBIX K CUETY, Obliia
npoBeneHa Ha ntunax. Ilepsas neranpHast padora npunamiexutr Orro Kenepy (Koehler, 1941, 1960).



OH HacTOJNIBKO MOAPOOHO M3YUYMJI TOBEACHUYECKHE PEAKIMM NTHUIl Ha KOJMYECTBEHHBIE MapaMeTphl
BHEITHUX pa3ipakuresei, 4To padoThl, MOCBALICHHBIE TOMY BOIPOCY — HE TOJILKO Ha MTHUIAX, HO U Ha
JPYTUX )KUBOTHBIX — CTAJIM AETUTh Ha 10— U nocie-kemepoBckue (Emmerton, 2001). Kenep npumen x
BBIBOJy, YTO Yy IMTHUI[ €CTb CHOCOOHOCTb KOJHMYECTBEHHO CpaBHUBATh TPYMHIbl OJHOBPEMEHHO
NPEAbSABISIEMbIX IPEIMETOB, a TaKXe CIOCOOHOCTh OLIEHMBATH KOJMYECTBO CIEAYIOUIUX JIPyT 3a
JIPYTOM pa3IpakUTEeIe HE3aBUCUMO OT pHUTMa WX mpeabsBieHus. OH pa3paboTan Tenbld Pl
HKCTIEPUMEHTOB JJIsl OLIEHKHU 3TUX CIIOCOOHOCTEH.

B onHOM u3 3a/1a4 mcciaenoBarenb NpeabsIBiIsul BOPOHY WIH MOMYTar KapTy ¢ ONPEEICHHBIM YUCIOM
TOYEK Ha Hell u 00ydas ero OTKpbIBaTh KOPOOKY € TEM e YHCIIOM TOUEK Ha KPBIIIKE HE3aBUCUMO OT UX
nBera, (GOpMbl M B3aUMHOIO pACIOJIOKEHHUS, KOTOphlE TIOCTOSHHO MeHsuMch. CraBmui
3HaMEHHUTOCTHIO BOPOH SIK00 Hayumics pemars Bce NpejiaraeMble 3a1aql Takoro poja.

B cnenmyromeii cepun OmMbITOB NTUIl OOy4dadw CheAaTh OMPEACIICHHOE 4Yuciio 3epeH. Ha momocky
KapToHa TIOMEIIIAIK CJIeBa OJTHO 3€PHO, a CTpaBa — JIBa, U 3aTeM uepe3 ABepily Biyckanu ronyos. Korma
roiayOb MOAXOAMII K JBYM 3€pHaM, €My pa3peliajii uX CheCTh, KOT/IA K€ K OJHOMY — €T0 MPOTOHSIIH.
[‘pynmbl MOTOKUTENBHBIX U OTPUIATEIBHBIX CTUMYJIOB MEHSIIM MECTaMH, YTOOBI HE 3aKPETHJIICS HABBIK
Ha mecTto. [omyOu nerko otnuyamu 1 ot 2, 2 or 3 W Tak jganee, BIUIOTh 10 5 OT 6, manbiie BHIOOD
nenancst HeTodHbIM. OJHAKO B IaHHOM Cllydae HaOIFoAalCs HEe HACTOAIIUI CUET, a CKOpee pazITuieHue
JIByX TPYIITI 3€pEH IO BEJIUYHUHE.

bnuxe k HacrosimieMy cueTy CUTyalusi, B KOTOPOM MNTHIA pa3iMyaeT YMUCIO 3€pEeH HE B TpyIax,
pacHoIOKEHHBIX B II0JIE€ 3PEHHS OHHOBPEMEHHO, a B IpyHIIax, CIEAYIOMMX APyl 3a IPYroM II0
BpemeHu. CHavana rony0si mpuydand BeIOMPATh TPYIIY M3 ABYX 3€peH NpPHU HAIHYUU €Ile OTHOTO.
[Tocne Toro, kak mepBOE 3€PHO CHENATOCH, TOMYOI0 HE pa3peniaii TPoraTh OCTABIIEECS 3€pHO. 3aTeM
OJIHO 3€pHO W3 TPYIbl MOCTENEHHO MEpPEeABUTaIM K LEHTpy mnonocku. Korma 3epHo gocTturaiio
cepeavHbI OJIOCKH, OpsioK 2:1 mensuics Ha 1:1:1, TOo ecTh Bce TpH 3epHa pacIoyiarajiuch Ha OJHOU
JUHUH Ha PaBHOM PAcCTOSHUH OAHO OT Apyroro. [omy0s mo-mpekHeMy Cheai JBa 3epHa M HE Tporal
Tpethe. Ho OH MoOr KkieBarh JieBO€ W CpelHEe, CpelaHee M MpaBoe, JUOO0 JBa KpaWHUX 3epHa.
KoHTponbHBIE OMBITHI, B KOTOPBHIX TOMXYOSM MPEAOCTABUIN TMOJHYI CBOOOMY AEWCTBUM, BBISICHWIH,
4YyeMy WMEHHO NTHUIbl Hay4Ywinch. Korma Ha KapTOHE HAXOAWJIOCh OHO 3€pHO, ToiyOb Chemas ero,
KorJa JiBa — chenan o6a. OmHako Korja KJIalu 4YeThIpe 3epHa, rolyOb Chelal JiBa, a JBa OCTAaBIISLIL
CrnenoBarenbHO, TOYyOb YCBOWJI, YTO €My pa3pelnieHo ChEeCTh JBa 3€pHA, a HE TO, YTO €My HY>KHO
ocTaBuTh 0fHO. TouHO Tak ke u3 3, 4, 5 ronyou chenanu 2 3epHa, OCTaabHbIe OCTABISUIH. Jlanee, oHU
Hay4YWINCh cbhenath 3 3epHa u3 4—7, 3arem — 6 u3z 7-13. IlocneaHee 3amaHue SBUIOCH MPENEIIOM
BO3MOXKHOCTH TOTYOSI.

Oco0eHHO MHTEPECHBIMU OBLIN CITydau, Korja roiyou NepexouiIn 103BoJIeHHY0 rpanuly. Hanpumep,
MHOT/a ToNIy0b, ChEB MATOE, Pa3peIIeHHOE, 3ePHO, MEJUIEHHO U OCTOPOKHO MPUOIMKAJICS K IIECTOMY, a
KOTJIa OHO OBLIO PAJIOM, HEOXKHJIAHHO OBICTPO XBaTall €r0 U MYaJICs MPOUb, XJIOMast KPbUIbSIMH.

B npyrom ombiTe orpeaenieHHOe YUCI0 KOPOOOK, COAEPIKAIINX MO OAHOMY 3€pHY, PACCTABIISUIM MEXIY
nycTbIMU KopoOkamu. IlTuia, oTkpbiBaBIas KOpoOKH OAHY 3a APYTroM, JOJKHA Obla OCTAHOBUTHCS,
KOTJla HaxXoAWja, HarpuMep, IATh 3€peH, HEe3aBHCHMO OT TOTO, CKOJBKO KOPOOOK el MpHUIIIOCh s
3TOr0 OTKPHITh. OKa3anoch, YTO NTHUIBI MOTYT OCBaMBAaTh JI0 YETHIPEX TaKUX 3aJad OAHOBPEMEHHO!
Mo:xHO, HarpuMep, HayYUTh COMKY OJJHOBPEMEHHO TAKUM 3a/1a4aM: ITOJHUMATh YEPHbIE KPBILIKH, 10K
OHAa HE HaWJeT JIBa 3epHa, 3€JIeHbIe KPBILIKU [T0Ka He HAJIeT TpU, KpacHbIe, [TOKa HE HalJeT YeThIpe, U
Oerble, MOKa HE HAWJIEeT MATh 3epeH.

Takoe moBeIeHNE O3BOJSET 1yMaTh, YTO NTHUIBI JEHCTBUTEIBLHO YMEIOT CUATATh. YJaJ0Ch, HAIPUMED,
Ha0IIoaTh, Kak CoiKa, OOy4eHHasi TIOJHIUMATh KPBIIIKHU, MTOKa HE HAWIET MATh 3€PeH, B3sja TOJIBKO
YeThIPE M3 HHUX, HO 3aTeM IoBeja ce0s HEOOBIYHO: OCTAHOBWIACH TEPE MEPBOM KOPOOKOH, KOTOpas



ObLIa mycra, u caciajia JIETKU IIOKJIOH, 3aT€M [Ba IMOKJIOHA MCPEA BTOpOI>'I U OOUH HCPECA TpeTBeﬁ,
MOCJIC 4€ro CHOBA MPHUHAIACH IIOAHUMATDh KPBIIIKHU, ITOKAa HE HallIa IMATOC 3€PHO. Kenep rnojarai, 4To y
IOTHUL HET a6CTpaKTHOrO INOHATHA O YHCJIaX B (bOpMC «I_II/I(I)p» HJIN «CJIOB», HO OHHU MOI'yT OAWUH pa3
IMOKa4YaTh T'OJI0BOM JUIA 0003HaUeHUS CAVHUIIBI, IBA — IJId JIBYX U T.A., TO €CTb OHU Y4YaTCsd HE CHUTATh
J0 MECTH, a ((HeﬁCTBOBaTL J0 MIECTH».

Kenep H €ro COTPyAHUKHU ITPOBOJIUIA HO}IO6HBIC OIIBITBI HA Pa3HBIX XUBOTHBIX WM NPHUIIIINA K BBIBOIY,
YTO TaJIKM M BOJIHUCTBIE TOMYTaifuuKu CIOCOOHBI y3HAaBaTh MHOXECTBA JI0 LIECTH AJIEMEHTOB, a OelKH,
COPOKH M aMa30HCKHE MOMyTran — JI0 7-MHU.

Omneitel Kenepa nonsepraauck KpUTHKE 0 MOBOY HEJOCTATOYHO BBICOKOTO YPOBHS KOHTpOs. OIHAKO
MTOBTOPEHUE HUX C MOMOIIBI BHIOM3MEHEHHBIX METOJIMK, BKIIFOYAIOIINX KOMIBIOTEPHBIA KOHTPOJb 3a
BBIIIOJIHEHUEM DKCIIEPUMEHTOB, IOATBEPAWIO IOJIyYCHHBIE paHee pe3yiabrarbl. Tak, B OJHOM WH3
HKCIIEPUMEHTOB, Tony0Oeit yumnu B kamepe CKUHHeEpa KJIeBaTh OIMH U3 JIByX KIIOUel ¢ HaHECEHHBIMU
Ha HUX ToukamH. KoianuecTBo TOUEK pa3inuyaioch JUIb Ha OAHY. EClii OHM KJIeBaIu KIIt0Y ¢ OONbIINM
YHUCJIOM TOYEK, TO IMOJyYajJd BO3HArpaXK/JieHHe, a C MEHBIIUM — «HaKa3aHHe» (B KaMepe BBIKIIIOYAIn
CBET M OMBIT Ha KOPOTKUI TIepuoA npekparianu). [omyOu oka3anuch ciocoOHbI OTINYAaTh MHOKECTBA B
nepenesnax 7-MM TOYEK, a MX OTBEThl MpHU pa3ivuusix 7/8 HOCHIM YyXe Ciy4yailHbI Xapakrep
(Emmerton, 2001).

BrniocnencTBuu BBIICHUIOCH, YTO BO3MOYKHOCTH NTHI] B IPUHLIMIIE HEJJOOLIEHUBAINUCH. B psiie onbITOB
HNOATBEPIMIIACh MX CHOCOOHOCTh K TOYHOM OIIGHKE KOJIMYECTBAa AJIEMEHTOB B MHOXECTBaX M K
YHOPSAOYMBAHUIO MHOKECTB 10 YHUCIY 3JE€MEHTOB. Tak, OJHOM U3 OMNBITOB rojy0M Ha MEepBOM 3Tarie
ObUIM TMPUYYEHBl KJIEBaTh KJIIOY, €CJIM BHJIENU CIAiJl C MATHBIIIKAMH «IOJOXXUTEIBHOTO» IBETa
(KpacHOTO), U OTKa3bIBAaThCS OT KJIEBAHMS, €CIIM MATHBIIIKUA ObLIM CUHUMH («OTPHULIATEIbHBIIN LIBET).
Ha BropoMm »sTtame roayOM JOKHBI ObUIM BBIOMpPATh MEXAY KapTHHKAMU C Pa3HBIM COOTHOIIEHUEM
KpacHbIX M CHMHMX nsiTeH. [Tl He ommbanuch B BRIOOpE Jake B TE€X CIydyasiX, KOIJa Ha OJHOM W3
CJIaliJIOB KPACHBIX, «IOJOKUTEIbHBIX», ObUIO Ha OAHO MATHO Oonblie. MIX He cOMBAlIO C TOJKY H
BapbHpPOBaHHE Pa3MEPOB MATHHIIIEK. B HEKOTOPHIX CEpUSX OIMBITOB Ha OJHOM U3 CIAaWJOB KpPacCHBIX
ISTEH XOTS M ObUIO MEHbIIIE, HO OHM B IEJIOM 3aHUMaJIH OOJIBIIYIO TUIOIIA/b, YEM Ha BTOPOM, TaK Kak
pasMep maTeH Obl1 Oomnbine. [omyOu yBepeHHO BBHIOMpAIM KAPTHHKY C OOJBIITUM YHCIOM KPacCHBIX
nsateH, uyeM cuHUX (Honing, Stewart, 1989). Tony6m mnponeMOHCTpUPOBAIN CIOCOOHOCTH
YHOPSAOYMBATE MHOXKECTBA 0 YUCIY 3JIEMEHTOB, UCIIONB3Ys MPUHIMN «Oosnbie, yem» (Emmerton et
al.,1997).

[Itur mpuyvanu KieBaTh MPaByO0 CTOPOHY KJIFOYA, OKPAIICHHYIO KPACHBIM, €CITH B IIEHTPE KJTF0Ya OHU
BUJIENI «MHOTO» ToueK (6—7), U JIEeBYI0, 3€JIeHYy0, €CIi TaM ObL10 «Mano» Touek (1-2). I[Tocie Toro
KaK TOJIyOW YCBOWJIM yCIIOBUE 3a/1a49H, UM TPEIOKUIA HOBOE YUCIIO AJIEMEHTOB, C KOTOPBIM OHU paHee
HE CTaJIKUBAJIUCh, TO €CTh 3, 4 u 5. [ITULIBI yCIIEIIHO OTHOCWIIM, CKaXXEM, 3 TOUKHU K pa3psly «Majoy,
€CIT B Ka4€CTBE aJIbTEPHATUBEI MPEIarajgochk 4 TOUKH.

B ombitax 3opunoit u CmupHoBoi (1994, 1995) Obuto MOKa3aHO, YTO Cepbleé BOPOHBI CHOCOOHBI
CpaBHMBATh MHOXKECTBA TI0 YUCITY 1eMeHTOB B quana3one 1—12 u 10-20. CtocoOHOCTh K BOCTIPUATHIO
U TOYHOW OIEHKE TaKhX OONBIINX OJHOMOMEHTHO MPEAbSBICHHBIX MHOXKECTB BOOOIIE HE ObLia
paHbIlle W3BECTHA Yy >KMBOTHBIX. HamOosee CyIIeCTBEHHBIM CBHJIETEITHCTBOM BBICOKOH CTENEHU
abcTparupoBaHMs aBTOPBI CYUTAIOT CITIOCOOHOCTH BOPOH MEPEHOCUTH 0000IIeHre, cPOpMHUPOBAHHOE Y
HUX JIJII MHOXKECTB Auana3ona 1—12 Ha HoBble MHOXecCTBa quarnas3ona 10—20, ¢ KoTOpbIMU OHU paHbIIIE
HE BCTpevanuch. [Ipu mepBbIX ke MPeIbsIBICHUSIX HOBBIX MHOXKECTB MTHIIBI, KaK MPABUJIO, BRIOUpAU
OonpIiee  MHOXKECTBO. Takol THN TIEpeHOCa HaBBIKA SBISIETCS OJHMM W3  KPUTEpPHUEB
c(hOpPMUPOBAHHOCTH ITOHSITHSI YUCIIAY.

Y4YacTHHUK «SI3BIKOBBIX) SKCIICPUMCHTOB, CGpBIfI J)Kako AJIEKC CMOI' OTBETUThL Ha BOIIPOCBI O YHCIIC



NpeAMETOB U 00 MX KOJIMYECTBEHHBIX CBOMCTBAxX, MCHONB3ys aHIIMiickue cioBa. OH OoTBe4yan Ha
BOIIPOCBI O TOM, CKOJBKO KaKHUX MPEIMETOB B TCTCPOTCHHBIX MHOXECTBaX ('—ICTBIpe KJIro4a, TpH
npoOKH), a Takke O TOM, CKOJIBKO YIVIOB B TMpenbsBiIseMoid emy @urype (TpeyroyibHUK,
YEeTBHIPEXYTOJIbHUK, IIECTUYTOJIbHUK). B 1emom Obulo moka3zaHo, 4To MoOIyraid crnocoOeH aJeKBaTHO
UCIIOIb30BaTh YHCIUTENBHBIE NIl OLEHKH T'OMO— M TE€TEpOreHHBIX MHOXKECTB B Ipelenax 7-Mu
(Pepperberg, 1987).

HenaBHo ObL10 MOKa3aHO, YTO NTHIIBI CIOCOOHBI K UCTIOIH30BAHUIO CUMBOJIOB JIJIsi 0003HAUYEHHUS YUCIIa
3IIEMEHTOB B HeOombIMX MHOXecTBax (Xia et al., 2000). ['ony0sim B kamepe CKuHHEpa mHpeiyiaraiu
KITI04 C H300paskeHUEM OAHOTO M3 6-Tu abctpakTHeIX cuMBOoB (A, N, T, 4, U, 5). Dror Kirou
HKCIIEPUMEHTATOPhI Ha3Bajll «CHUMBOJUYECKMM». PsSaoM pacmomnaraics «IIyCKOBOW» Kirod (enter).
Kaxxipiii cUMBOMN, TO YCIOBHIO 3a/laud, COOTBETCTBOBAJ OMPEAEICHHOMY YHCITY KIEBKOB. lomyOu
MOJly4JaJId Harpaay TOJBKO B TOM ClIy4dae, €CJIM OHHM COBEPIIAIM HYKHOE YHCIO KJIEBKOB TIO
CUMBOJIMYECKOMY KJIFO4Y (B COOTBETCTBUHU C IMOKA3aHHBIM CHUMBOJIOM), a MOCJEIHUNA KJIEBOK HY>KHO
OBLIIO chenaTh MO IMyCKOBOMY Kitody (Haxkarb enter). Ilocie monroil TpeHUPOBKHM 6 TTHIl CMOTIIH
3allOMHUTH M aKKypPaTHO MPOJENBIBATH YUCIO KJIEBKOB, COOTBETCTBYIONIEE MATH CUMBOJIAM, @ 5 U3 HUX
— IIECTH.

Yerbipe HOTH

OH, kazanocw, 6w11 uem-mo yousnen. Iaza e2o 6osspawjanuco k Moum pykam. OH 8bIMAHYIL C8010 PYKY
U cman MeoleHHO CUUMAamy C80U NAlbYbl.
I'epbept Yamic «OctpoB nokropa Mopoy.

[TepBble OMBITHI, BBHIABIAIONINE CIIOCOOHOCTh K CYETY Y YETBEPOHOI'MX, OBLIM MPOBEAECHBI HA MaKaKax
pesycax A. Kunnamanom (Kinnaman, 1902). On craBun B psin 21 cocyn, U3 KOTOPBIX TOJBKO OJIUH
cofieprKaJl JIJAKOMCTBO, U TPEHUPOBAI BYX 00€3bsiH BEIOUpPATh 4-i1 cocysl OT KOHIa, 3aTeM 2-i, 5-H, 1-i,
9-i1, 11-i1, 8-#, 3-i, 10-i1, 7-i, B HyxHOU ouepenHocTtd. OmHa U3 00€3bsIH CHPABISIACH C 3aJaHHEM
JIETKO U TIOCJ€ HEOONIBIIOro Yuciia TPEHHUPOBOK OTIMYala MO3MLMH, BIUIOTH 10 IIecTod. Bropas
TPEHUPOBAIACH JOJIT0 YW HAYYMJIACh MCKaTh HYKHBIA COCYI JUIIb JO TPEThEM ¢ Kparo mno3uumu. s
cpaBHeHMsI KuHHaMaH TecTupoBai IeTel TpeX U IATH JIET, UCIIOJIb3Ys B KAU€CTBE HAarpapl MpaMOpHbIE
nrapuku Juist urpbl. Ctapuinii peOeHOK IMoKa3aj Te e pe3yJbTaThl, YTO M «OTCTaoIas» o0e3bsHa,
MJIQIIINM OTHICKMBAJ LIAPUKHU TOJIBKO B IIEPBOM M BO BTOPOM C Kparo COCyAax. JTa METOAMKA U €€
MoIu(UKALMU TPUMEHSIINCHh TO3[HEE K HCCIEJOBAHMIO >KMBOTHBIX pa3HbIX BuAOB. lllumnanze
MPOJIEMOHCTPUPOBAIM OYEHb OOJNBIINE MHIUBUAYaAIbHbIE PA3IMUYUs B CIIOCOOHOCTIX peIIaTh TaKylo
3a/la4y Kak OTKPBIBAHME BTOPOM JBEpPLBI C JAIbHEr0 KOHIA psAna. HekoTopele M3 HUX Tak M HE
CIPABJISIIMCH C 3TOM 3aa4eil, XOTsI €€ YCIEIIHO Pellad €HOThI, KyHHIIbI, CKYHCBI M JIOMAIlIHUE CBUHBU
(cm. 0630p: Boysen, Hallberg, 2000).

B TeueHne MHOTMX J€T CHOCOOHOCTH 00€3bSIH K OIIEHKE KOJMUYECTBa IMPEIMETOB HCCIENOBAU C
MOMOII[BI0  METOAa BBIOOpa TO 00paslly W BHCKOHCHHCKOTO TECTa COPTHPOBKM KapTOUEK.
OrpaHMyeHHOH OKa3ajachb HE CTOJBKO KOMIIETEHIMSI >KUBOTHBIX, CKOJBKO BO3MOXHOCTH Camoro
MeTona. TpeOGoBaNuCh COTHH, @ MHOTIA M THICSYH TOBTOPEHHUH JUIS TOTO, YTOOBI, CKa)XeM, HAay4YHTb
00€3bsiH, KpPbIC U €HOTOB OTJIMYaTh KapTOUKU € AByMs U ¢ ogHMM Kpyxkamu (Capaldi, Miller, 1988;
Davis, Memmott, 1982).

B T0 ke Bpems HCIOIb30BaHUE TECTOB BO3PACTHOMN MCHUXOJOTHH MO3BOJIMIIO BBISIBUTH Y aHTPOIIOHJIOB
HEIUIOXO Ppa3BHUTHIE MOHATHUA O COOTHOLIEHWH mpornopuuil u odwvemoB. Tak, Bympypd u I[Ipemax
(Woodruff, Premack, 1981) npuMeHssin K 4eThIpeM MOJIOJBIM M OJHOMY B3pOCJIOMY IIMMIIAH3€ TECT,
paspabortansbiii [Inake sl ompeneneHus: BO3PACTHBIX H3MEHEHWH B CYXIEHHSIX O COOTHOIICHUH
npornopuuii 1 00beMoB. VcnbITyeMbIM Mpeaiaraluch CTaKaHbl, 3allOJHEHHbIE BOAoi Ha 25%, 50%,



75% wu 100%, © KpPyXKH, COOTBETCTBEHHO 3auepHeHHble Ha 25-100%. OnHm nomydanu
BO3HArpaXK/ICHUE, €CIM UM YAaBaJOCh NMPUBECTH B COOTBETCTBUE IPOIMOPIHH U OOBEMBI, TO €CTh
HAaKpbITh HA YETBEPTh HANOJIHEHHBIA CTaKaH — Ha YETBEPTh 3aY€pPHEHHBIM KPY>KKOM. JleTH Xopoiuo
CTPAaBIISIIOTCS C 9TUM W TOAOOHBIMH TECTaMH B BO3pacTe OKOJO YeThipex JieT. Cpean MOAONBITHBIX
00€3bsIH TOJIBKO B3pOCiasi CIIPaBIsUIACh C 3aJaHUEM, U JieJlajia 3TO JOCTaTOUYHO XOPOLIIO.

CylI11eCTBEeHHO pacIIMpWIA 3HAHUS O TOM, KaK >KMBOTHBIE ONEPUPYIOT KOJUUYECTBEHHBIMU MTPU3HAKAMU
IpPEAMETOB, ONBITHl, IPOBEACHHBIE C HHM3IIUMH 00e3bsHAMH B JaOOpaTOpuu KOTHUTHUBHOM
npumaronoruu Komymowuiickoro YHuBepcurtera. Dnu3aber BpeHHOH W pyKOBOAMTENb J1abOopaTOpuu
I'epbepr Teppeiic BBISICHWIM, YTO MaKaKH-pe3yChbl MOTYT pacroiaratb KapTUHKA C pa3sHbIM
KOJIMYECTBOM TIPEIMETOB MO BO3pPACTaHWIO W yOBIBaHHWIO, 0oJiee TOrO, OHU CIMOCOOHBI TIEPEHOCHUTH
HaBBIKH, TIOJYYEHHbIE IPU ONIEPUPOBAHUH C MTOCIIEOBATENBHOCTHIO U3 MEHBILIET0 YHCiIa IPEIMETOB Ha
MOCJIEZI0BATEILHOCTh U3 Oonbiiero ux konuuectBa (Brannon, Terrace, 1998). B kauectBe OCHOBBI
HCCIIEIOBATENIM UCIIONIb30BAJIM METOJ| CepHifHOro oOyuyeHus, paHee pa3paboraHHblii Teppelicom. B
OMbITaX Y4acTBOBAJIM Makaku cO 3By4YHbIMH MMeHaMmu Pozenkpani u Maknyd. Ha skpane monuTopa
00€3bsIHbl BUJEIM MEJKUE MPEIMETHl (3aiuMKu, CepAeyYKH, KBAAPATUKU M T.II.), PAaCHOJIOKEHHbBIE
rpynnamu, ot 1 1o 10 npeameroB. B o1HOM U3 SKCNIEPUMEHTOB OT 00€3bsiH TPeOOBaIOCh, YTOOBI OHU
JOTParuBajMCh Ha DKpaHE O TPy NPEIMETOB B IMOPSIKE BO3pacTaHMsl MX KOJIMYECTBA B TPYyIIIE
(omMH KpYXOK — JIBa KpyXKa — TpHU KpyXKKa — dYeTbipe Kpyxkka). [Ipm stom B kaxmoi mnpobe
BapbUPOBAIM KaK caMU (PUTYpKH, TaK U MECTOIOJIOKEHHUE TPYyMIl MPEJIMETOB Ha 3KpaHe, HalpuMmep,
ecJM B NepBoi Mpole OJMH KPYKOK HaXOIWJICS TIOCPEAH dKpaHa, IpyIIa U3 JAByX — B IPAaBOM BEPXHEM
yIIly, @ TpyIIa U3 TPeX — B JIEBOM HIDKHEM, TO B CIIEAYIOIIEH Mpo0e OHa yTOUKa HaXOUJIaCh B PaBOM
HIDKHEM YTITy, JIB€ TOYKM — B LIEHTPE JKpaHa, TpU — B JIEBOM HWXHeM yriy u T.n. Kpome Toro,
BapbUPOBAIM U OTHOCHTENbHBIE pa3Mepbl (PUTYpPOK, YTOOBI )KMBOTHBIE OPUEHTHPOBAINCH UMEHHO IO
X KOJIMYECTBY, a HE MO IUIOLIAAM, 3aHMMaeMou rpynmnoi mpeameToB. Ha TpeHupoBouHOM 3Tame
MakakaM MpeabsaBsUIn 35 pasHbIX CTHUMYJoB, mo 60 pa3 kaxnaelii. Ha aTame «3k3amMeHOB» UM
JeMOHCTpHUpoBaiu 150 HOBBIX CTUMYJIOB, TTOKA3bIBast KXKIBIH TOJIBKO 1O OTHOMY pa3y (IIPOBOAMIOCH 5
cepuii mo 30 TecroB). IlpaBuibHBIE MAEHCTBHS MOOLIPSIMCH KYCOYKOM JIAKOMCTBA, OIIMOKH
«HaKa3bIBAUCH» TEM, YTO OHKpaH Ha HECKOIbkO MHUHYT Trac. Posenkpanny u Maxkayd
IPOJIEMOHCTPUPOBAIN CIIOCOOHOCTh «HYMEPOBATh» MPEAMETHI OT 1 10 4 U 3aTeM yCIEUIHO MePEeHOCUTh
ATOT HAaBBIK Ha TMOCJEAOBATEIBHOCTE € 5 10 9. B apyrom skcriepuMeHTe OHHU JOJDKHBI OBLIH
«HYMEpPOBaTh» INPEAMETHl B BO3pacTalOIIEd IOCIIENOBATEILHOCTH, a 3aTeM IIepEeyuyMBaThCsl Ha
MOCJIEI0OBATEIFHOCTh YOBIBAIOIIYTO, TO €CTh, CHauana 1-2—3—4, a 3arem 4-3-2-1.

B cxonHOW cuTyalliy IIUMIIaH3€ HAYYHJIUCh MCIIONIB30BaTh apaOCKue IUQPbI, TO €CTh CUMBOJIBI IS
0003HauEHUs YKCiIa JIEMEHTOB B MPEAbIBIsAeMbIX UM MHOXecTBax. T. MarcysaBa (Matsuzawa, 1985)
BOCIHTAJ MaTeMaTH4YeCKH OIapeHHYIO MIMMIaH3¢ AU, Ha3BaHHYIO Tak Mo nepBbiM OykBam Artificial
Intelligence (MCKYCCTBEHHBIM HMHTEIJIEKT), C IEJIBIO «IIPOTHBOMOCTABICHUSM» YCIIEXOB JKHBOTO 3BEPS
JOCTHKEHUSIM poOoToB. MccnenoBarens Hayduia AM YCTAaHABIUBATh Pa3IUuUs MEXAY TpyNIaMu
KapTMHOK Ha 3KpaHe W apabckumu 1mudpamu ot 1 no 7. Pesynbrarel BbiOOpa Au He 3aBUCEIH OT
pasmepa, 11BeTa, (hOpMBbI ¥ B3aMMOPACIIOIOKEHHSI JIEMEHTOB B IPYIIIax.

Capa boiizen u ee koiern pa3paboTaad METOM, KOTOPBIM IMO3BOJWIJI, TMOCTENEHHO HaparuBas
CIIO)KHOCTh 3aJJaHUi, MOKa3aTh, YTO IIUMIAH3€ CIOCOOHBI HE TOJNHKO OIICHHWBATh, MEPECUUTHIBATH U
0003HaYaTh YMCIO0 OOBEKTOB, HO M COBEpIIATh dJeMEHTapHbIe apupmernueckue aecteus (Boysen,
Berntson, 1989, Boysen et al., 1993; Boysen, Hallberg, 2000). Ilumnanze IlleOy nayunmu
MPAKTUYECKH BCEM DIIEMEHTAM «HUCTUHHOTO cueTa». CHavana 00e3bsHy OOyUYMIIH KJIACTh TOJIBKO OIHY
KOH(eTy B KaXKABIH U3 MIECTH OTCEKOB CHEIMAIBHOTO MoAHOoca. Eif JeMOHCTpHUpOBaId COOTBETCTBUE
«OAWH K OIHOMY» MEXIYy YHCIOM OTCEKOB M 4HciioM KoH(peT. Ha crmemyromem sTame B OTBET Ha
MpeabsIBICHUE MOJHOCA C OAHOM, AByMs U TpeMms koH(eramu [lleba nomkHa Obina BRIOpaTh OMHY H3



TPEX MAarHUTHBIX KapTOUYEK C M300pa)keHHUEM TAKOTO e 4yucia KpyXKoB. [Ipy BepHOM COOTBETCTBUH
YHClla KPYKKOB M KOH(ET MIMMIIaH3€ MO3BOJISUIN checTh KOH(peThl. [IoToM Ha 0AHOM, IBYX M HAKOHELl
Ha BCEX TPEX KapTOYKax KPY)KKH 3aMEHSJIM COOTBETCTBYIOIIMMH apabckumu nuppamu. Korma Ileda
crana Oe30muO0YHO BBHIOMpATh BCe TpU IMGPHI, COOTBETCTBYIOIIME YHCIYy KOH(ET Ha TogHOCE,
00e3bsiHE CTallu MOKa3bIBaTh U(PBI HA MOHUTOpPE. Terneph OHA JOIKHA ObUIa B COOTBETCTBHE KaXKIOH
udpe BbIOpaTh KApTOUKY € M300paKEHUEM TOYEK, TO €CTh MPUMEHUTH CUMBOJIBI K 0003HAYEHHIO YKe
JIpyrux »IeMeHToB — He KkoHper, a Touek. Tak Illeba ocBomna cumBoiasl or 0 mo 7.
B onnom u3 skcniepumenTtoB Illeba Hayumnach naxe ckiaabiBaTh H@pel. Ha nepBoM aTamne no 18ym u3
TpeX TAalHMKOB pPACKJaJbIBAIM amelIbCUHBl TaKUM 00pa3oM, YTOObI MX B CyMMe ObLJIO He Ooblie
yeTbIipex. O6e3psiHa 00X01uIa Bce TpU TalHUKA U BUEJA alelbCUHbI, HO HE MOIVIa UX JIOCTaTh. 3aTeM
OHa JIOJDKHA ObUIa TMOAOMTH K IUIONIAJIKE C pa3IoKEHHBIMH Ha HEW KapTOukaMu M BbIOparh 1udpy,
COOTBETCTBYIOILIYIO UHCIY VYBUACHHBIX ameiabCcHHOB. I[locie »3Toro Iioapl mocTynalid B €€
pacniopsbxeHue. Ha Bropom sTane anenbcuHbl 3aMeHIN Kaproukamu ¢ udpamvu (1m0, 1ul, 1 u2, 1
u 3 2u0wu2 u 2 ) lleba obxomuna TallHMKKM W 3aTeM Haxoauja KapTouky ¢ UUDPOI,
COOTBETCTBYIOIIEH cymMMe. B mepBoil ke cepuM MCIBITAaHUI OHA BhIOMpaia NMpaBWIbHYIO HHU(pPY B
JIOCTOBEPHOM OOJIBITUHCTBE CITy4YaeB.

OCO0OEHHO MHTEPECHBI HKCIEPUMEHTHI, B KOTOPBIX OOHAPYKUBAJINUCh HE TOJBKO «apH(PMeTHUEeCKHE»
BO3MOYKHOCTH UBOTHBIX, HO M MIPUOTKPBIBAJIUCH TAWHUKK WX BHyTpeHHero mupa. (Boysen, Hallberg,
2000). B onpITax yuyacTBOBaJIM JBa B3POCIBIX KMBOTHBIX, padOTAIOIIUX «B KOMaH e». B nepBoil cepuu
OTIBITOB KaXKJIOW M3 00€3bsH TPEIOCTABIISUIA BBHIOOp MEXIy JBYyMs IOTHOCaMU ¢ KoH¢peramu . Ha
OJTHOM TOJTHOCE KOH(eT Bceraa Obio Ooiblie, yeM Ha JpyroM. Cymma KoH(ET Ha JABYX MOJHOCaxX Oblia
nocTtossHHOW (0T 4 no 6). Kak u ciemoBano oxuaarh, 00€3bsiHbl YBEPEHHO BBIOMpanu OoJbliee
KOJIMYECTBO KOH(eT. 3areM OMbIT OpPraHU30BajIM TakUM oOpa3oM, YTO OjaHAa oOe3bsHa BbIOMpaa
MOJIHOC, U WMEHHO BBIOpDaHHBIM OTJABAIM €€ COCEIKE, a BHIOMpAIONIECH TOCTABAJICA OCTABIIHICS.
Takum oOpa3om, BeIOMpast OoJbiliee KOJIUYECTBO, 00e3bsiHa oOpekasa ceOs Ha MOMyYyeHHe MEHBILETro.
PanmonansHo 6pUTO0 OBI BCeria BHIOMPATh MOJHOC ¢ MEHBIINM KOJTU4YeCcTBOM KoHGeT. OH U JoCTaBajCs
ObI pyroii o0e3bsiHe, a BRIOMpalolias ocTaBaiach Obl B BHIUTPHIIIE. HO Takas TakTHKa OKa3anach BBIIIE
cuIl mmMnan3e. Buns koHdeTh, OHM BCeTa TAHYIUCh K OoNbIieMy ux KomndecTBy. O0e3bsiH TOMEHSITH
ponsmu. Temepp Ta, YTO HCHONHAJA POJb MACCUBHOIO MOJdydYarens KOH(MET, MoIia NPUMEHHUTbH
MOJTyYEHHBIN OMBIT U COOOpPa3UTh, Kak BeCTH cels ¢ Oonbiel Bbirogoi. Ho oHa Bena ce0s Takxke Kak u
nepBasi. HakoHer, SKCIEpUMEHTATOPbI, UCIOJIB3Ys paHee pa3pabOTaHHYIO METOIUKY, «OOBSICHUII»
o0e3bsiHaM COOTBETCTBHE 4HCIa OOBEKTOB M aOCTPaKTHBIX CHMBOJOB (apabckux 1udp). Korma
«CKUBBIe» KOH(ETHl 3aMeHWIN LuppaMu, 00e3bsIHbl ObICTPO HAYYHIUCHh BBIOMpPATh MEHBLIYIO HUPY,
TaK Kak UM JOCTaBAJIOCh YUCIIO KOH(ET, COOTBETCTBYIOIIEE PA3HOCTH MEXIY MOCTOSHHOW CyMMON U
BBIOpaHHOU ITU(DPOH.

lecTh HOT

Bovi He obuoume mers monvko 3a mo, Ymo 51 — HacekoMoe.
JIsronc Kaponn «Annca B 3a3epkaiibe»

B Hammx skcnepuMeHTax OBLIM BBHISBICHBI apU(PMETHUYECKHE CIOCOOHOCTH Y CYIIECTB 3HAYHTEIHHO
MEHEE BHYIIUTEIHHBIX, YeM O0€3bsIHBI U MTHUIIBI, @ UMEHHO, Y PBDKUX JIECHBIX MypaBbeB. OKa3anoch,
YTO OHU MOTYT CUUTATh B Mpe/eax HeCKOIbKHUX JECATKOB U Jake MPUOABISITh M OTHUMATH B MIpeIenax
5. Ha nepBbIii B30I/, UEs OMBITOB KKETCSI OYEHB MTPOCTON, HO Ha JIeJie HaM MOHAA00MI0Ch TPH To/1a
TONBKO ISl TOTO, YTOOBI MPUHTH K ATOW CXeMe SKCIEPUMEHTOB, J1a U TO MPHU «IOACKA3KE» CaMHX
MYypPaBbEB. 3/1€Ch T IKCIIEPUMEHTHI OyIyT U3JI0KEHBI TTOITAITHO.

B cepenune 1980-Xx romoB MbI MPEIIOKWIN NMPUHIUINAIBHO HOBBIM MOAXOA K M3YYEHUIO CHCTEM
KOMMYHHKAIIMN U UHTEJJIEKTA )KUBOTHBIX, 0a3UPYIOLIUICS HE Ha MONBITKAX MPSIMON pacIMPpPOBKU HX



s3bIKa, & Ha KCIOJNB30BAHUU MJCH Teopuu HH(popMaruu. [I[puMEHEHHEe STOro MOJXOAa TMO3BOJIUIO
9KCIIEPUMEHTAIBHO JI0Ka3aTh, YTO MYypaBbU OONAagaOT CIIOKHOHW CHCTEMOW KOMMYHHKAIIWH,
MO3BOJISIONIEH MM, B YaCTHOCTH, TIepeiaBaTh HH(OPMAIIHIO O KOOpAHHATax o0Obekra. Kpome Toro, aToT
’Ke TTOIX0]] TTO3BOJIMJI TI0Ka3aTh, YTO MypPaBbU CITIOCOOHBI UCITOJIB30BATh YKCIIA B MPEAC/IaX HECKOIbKUX
necatkoB (Pe3nukoBa, PsOko, 1995, 1997).

B nocnennue roasl Obima pa3paboTaHa UM TPOBEACHA CEpUS SKCIEPUMEHTOB, IO3BOJUBIIMX
UCCIIEIOBATh CIIOCOOHOCTh MYPaBbeB K CIOXKEHHUIO M BBIYMTAHUIO, IMpPaBJa, B BECbMa CKPOMHBIX
npenenax — a0 matu (PesnmkoBa, PsbOko, 1999; Reznikova, Ryabko, 2000, 2001). Unpes stux
DKCIIEPUMEHTOB CTAaHET IOHATHOM, €CIIM NPOaHAJIM3UPOBATh IPEACTABICHUE YUCEI B COBPEMEHHBIX
A3bIKaxX uesoBeka. Mcnoiab3oBaHHe YUCIUTENbHBIX TPeOyeT HEKOTOPHIX apU(pMETHUECKUX OIepariuii.
OCO0EHHO OTYETIMBO 3TO BUIHO MPH MCIIOIb30BaHUU puMckux 1udp. Hampumep, YI=Y+L IX=X-1, u
T.J. B cBOMX OmbITax Mbl CHEIMAIbHO BBIPAOATHIBAIM Y MypaBbEeB CUCTEMY 0003HAYEHHsI HOMEpa BETKU
C KOpPMYIIKOM, HAallOMUHAIOIIYI0 «PUMCKHID» CIOCOO MpPEeACTaBICHUs YHUCeNl. DTO, KOHEYHO, He
03HAYaeT, 4T0 MypaBbU 00Ja/Jal0T CHUCTEMOM CUUCIIEHHS M HCIIONB3YIOT €€ B CBOEH MOBCEIHEBHOU
YKHU3HH, HO IO YCJIOBUSM DKCIIEPUMEHTa OT HACEKOMBIX TPeOOBaIOCh YMEHHE CKJIa/IbIBaTh U BEIYUTATH B
Ipesesnax miaTy.

Jns uccnenoBaHuilt ObLIM BBIOpaHBI pBDKHE JIECHbIE MypaBbU Formica polyctena, oTaudaroniyecs
BBICOKMM YPOBHEM COLMAJIbHOM OpraHu3aluu. JTO OObIYHBbIE OOWTATEeNM HAUIMX JIECOB, KOTOpBIE
CTPOAT XOPOILIO 3aMETHbIE MypaBEHHUKM M3 XBOM M BeTouek. JlaboparopHasi rpyIina YHCICHHOCTHIO
OKOJIO 2 ThICSIY 0co0el momMenanach Ha apeHy IUIOIabo 2 M2, B IPO3PAauHOM T'HE3/i€, MO3BOISIBIIEM
YUUTHIBATh KOHTAKThl MEXIy HHUMH. Bce MypaBbH, y4acTBOBABIIME B OIBITE, OBUIM TOMEYEHbI
HHIAWBUAYAJIbHBIMHA MCTKaMH C IIOMOIIBIO HBCTHBIX TOYEK HHUTPOKpPACKH, HAHCCCHHBIX Ha Pa3HBIC
qyacTu Tena. MypaBbH NOTy4alld MUILY pa3 B 3 AHS M TOJBKO Ha KCIEPUMEHTAIBHOW ycTaHOBKE. B
OCHOBHOU CEpHH OMBITOB yCTAHOBKA MMEJIa BHJ TOPHU3OHTAIBHO PACIOJIOKEHHON «TpebeHKmn» ¢ 40
«3yObsMm» (MBI yNOTPEOISITM HA3BaHUSI «CTBO» M «BETKW»), UIMHOW mo 10 cM , Ha KaxIoW U3
KOTOPBIX HaXOJWJIach KOPMYIIIKa, HO TOJIBKO OF[HA M3 HUX COJeprKaja CHpOIl, a OCTalbHble — Boay. B
HAYaJIbHYI0 TOYKY «CTBOJIa» MYpPaBbU MONAJaid MO MOCTUKY. [l MomyyeHHus UMM MypPaBbiM ObLIO
HE0OXOMMO NepeaBaTh CBEJCHHS O HOMEPE BETKH C KOPMYILIKOA.

B Oonee paHHMX OSKCIIEpUMEHTaX Mbl BBICHHIM, YTO y MYpPaBbeB HCCIEIyeMOro BHJa IIpU
HEOOXOAMMOCTH IPYIIIOBOTO PEIIEHHUS CIOKHBIX 3a/1a4 (Pypa>kupoBOUHas JesTeIbHOCTh OPraHU30BaHa
CIeAYIOIMM 00pa3oM: JEHCTBYIOT IMOCTOSIHHBIE IO COCTaBy rpynmbl (4-8 ocoOeif), B KaxIod H3
KOTOPBIX TTOMCKOM IHIIHU 3aHAT OWH pa3Benuuk. OOHApYKHUB MUIILY, OH COOOIIAeT O HEW TOJBKO CBOCH
rpymnne ¢pypaxupos (cMm. Pe3nukosa, Pa6ko, 1990; Pesnukosa, 2000).

Bo Bcex ombITax Mbl CIEUMAIbHO TOACAXKUBAIM pa3BequMKa Ha «BETKy» C MHILEH. 3areM OH
BO3BpAIAJICS B THE3/I0 CAMOCTOSITENIBHO U HaYWHAJ KOHTAaKTUPOBATh C YJIEHAMM CBOEH IPYIIIBI, OCIIE
Yyero rpyImma BbIXOAWJIA W3 THE3Ja M HalpaBisylach K yCTaHOBKe. B 3ToM ciyuyae Mbl BpeMEHHO
U30JIMPOBANIM pa3BeluMKa, YIAlIsds €ro ¢ apeHbl. JTO 3acCTaBisUI0 TIpymiy (ypakupoB HaXOIUTh
KOPMYILIKY CaMOCTOATEIbHO, OCHOBBIBASICh TOJIBKO Ha CBENEHHSX, MOJYYEHHBIX OT pa3Benuuka. B
MOAABJIAIONIEM OONBIIMHCTBE CIIydaeB TIpymna (ypaKUpoB cpazy MPUXOAWIA Ha «BETKY» C
KOPMYILIKOW, HE CcoBepIlas OMIMOOYHBIX IPOCMOTPOB COCEIHUX «BETOK». Bo Bcex cimydasx Mbl
(buKcupoBaIM BpeMsi KOHTaKTa (B CeKyHJaX) pa3Benduka ¢ ¢pypakupamu B rHe3zie. Hauaiom koHTakTa
CUMTAJIOCh NMPUKOCHOBEHHE K IEPBOMY MYpaBblO, OKOHYAHMEM — BBIXOJ W3 THE3[a MEpPBbIX JBYX

bypaxupos.

st Toro, 4ToOBl MCKITIOYUTH TUIIOTETUYECKH BO3MOXHOE HCIOJIb30BaHHE MaxXydero cliefa, a Takke
3araxa caMoro caxapHOro CHpOIa, YCTAHOBKAa 3aMEHsUIach Ha TOXKIECTBEHHYIO B TO BpEMs, Koraa
pa3BeqUMK HAXOAWJICA B THE3/€ M KOHTakTupoBaid ¢ ¢ypaxupamu. I[Ipuy 3ToM Ha 3aMeHEHHOMU
yCTaHOBKE BCe KOpMYILIKU OblTn 6e3 cupona. Ecimu rpynma cpa3y coBepiana npaBUIbHBIA BBIOOD, Ha



«BETKY» OBICTPO MOMEMIAach KOPMYIIIKA C CHPOIIOM, T.6. MypaBbU Cpa3y MOIy4alld BO3HATPaXICHUE
3a TPaBWIBHO TEPENaHHYIO W YCBOCHHYI uH(popmarmio. Ecin dacte MypaBseB (0osee OIHOTO)
coBepIayia OMOKyY, BEIOOP TPYMIBI B IEJIOM CUUTAJICS OMHUOOYHBIM. OMBIT C 3TON TPyNmHoi B ATOT
JCHb 3aKaH4YMUBAJICA. B XO0J€ SKCIICPUMCHTA KOPMYIIIKA NMOMEIAJIaCb Ha pa3HbIC€ BETKU — OT r[epBoﬁ 0
Tpuauatoi. [Toka mmuics ceanc ¢ oJHON TPYIION, Gypakupbl U Pa3BEAUYUKHA U3 OCTAIBHBIX TPYMI Ha
YCTaHOBKY HE JIOIYCKAJIUCH (C MTOMOIIBIO TIEPETOPOIKH, OTTPAHHIUBAIOIICH pad0vIyI0 YacTh apeHbI).

OnwuiemM cHayasla 3KCIIEPUMEHTHI, TTOKa3bIBAIOIINE CIIOCOOHOCTh MYypPaBbeB K OILEHKE YHCiIa 0ObEKTOB
U K nepenaye 3Toil uHpopmauuu. B cepusix onbIToB, KoTOphle npoBoAuauck B 1984-87 u B 1992 rr.,
y4acTBOBaJIO B oOmiei cioxkHoctu 32 rpymmsl ¢ypaxkupoB. Becero 152 pasa rpynmsl ¢ypaxupos
BBIXOJIMJIM M3 THE3/1A M0CIIe KOHTAKTa C pa3BeIUMKOM M HAINPaBISUIMCh K KopMmymikaM. [Ipu stom B 117
cilydasix rpynmna GypaxxupoB cpaszy NpUXOAMIIa K HY>KHON «BETKe», He COBEpIlas OMIMOOYHBIX 3aX0/10B
K IYCTBIM KOpMyIIKaM. B ocraBmuxcs ciydasx MypaBbH NPHUXOAMIM K IYCTHIM KOPMYIIKam H
HaYMHAJIM WCKaTh MHILY MyTeM Iepedopa COCeAHHUX «BeTok». Bo Bcex 35 ombiTax, B KOTOPBIX
bypaxxupsl HE HaXOWJIM KOPMYIIKY, paboTall OJHU M T€ K€ «HECHoCOOHbIe» pa3zBequuku. OHu
BBISIBISUINCH B XOJIe ONBITOB W B JajJbHEWIIEM HE JIOMYyCKalIUCh Ha pabouyio YacTb apeHsbl.
AHanu3 JUIMTETBHOCTH «COOOIIEHMI» TIO3BOJIMI MPEANOJOXKUTh, YTO pa3BEeAUUK IepeaaBal
bypaxkupam HH(POPMALIUIO O HOMEPE «BETKW». MBI MOKa3aJld 3TO, UCHONb3Ys IPUHATHIE B CTATUCTHUKE
MeTonbl (neranbHo: PesnukoBa, Psoko, 1995, 1997, 1999; Reznikova, Ryabko, 2000, 2001), a Takxe
IIPOBOJS CHELHUAIBHBIE KOHTPOJIbHBIE ONBITHL. IIpy 3TOM OKa3anoch, 4TO 3aBUCUMOCTb BpPEMEHU
nepenayd MHGOpMalUU ¢ OT HOMEpa «BETKW» I NPUOIM3UTEILHOONUCHIBAETCS SMIUPUYECKUM
ypaBHEHUEM BHUJA {=ai, T11€ a IPUMEPHO PABHO 7.

['mnoreTnyecku MypaBbM MOIVIM Obl MepenaBaTh CBEIECHHUS HE O HOMEpPE BETKM, a, CKaXeM, O
pPacCTOSHUM JI0 Hee MM O KaKuX-JIHOO JAPYrHX Hapamerpax, HallpuMep, O YHClie MyPaBbUHBIX IIAaroB
70 KOPMYIIKH U T.I. Jlake eciy 3TO MpeArojokKeHUe CIPABEIUBO, TO CIENYeT BBIBOJI O TOM, YTO
MYpaBbH ONEPHUPYIOT KOJINYECTBEHHBIMU XapaKTEPUCTHKAMU M MEPeAaoT MH(OpMAIMIi0 O HUX APYT
npyry. s Toro, 4ToObl IPOBEPUTH 3TO, Mbl B MHOTOYHMCIIEHHBIX CEPUSX OIBITOB BapbUPOBAIU (hopmy
Y OPHEHTAIMIO CaMOl YCTAaHOBKM (Hanpumep, JaOUpHHT-»IPEeOEHKY» CTaBWIIM HE B TOPU3OHTAIBHOE, a
B BEPTUKAJIbHOE MOJOXKEHNE, UM CTUOANU B BUJE KpyTa), a TAK)Ke U3MEHSUIM KakK JJIMHY BETOK, TaK U
paccTosiHue MeXIy HUMH. Bo Bcex ciyuyasx 3aBUCUMOCTb BPEMEHH Mepeiauyd COOOIIeHUs ¢ OT HoMepa
BETKM OJMHAKOBO XOPOIIO OMKCHIBAJIach SMIUPUYECKMMU ypaBHEHUsSMHU Buia f=ai+b . Ilpu stom
3HAUYEHUs] MAapaMeTpoB @ U b ONM3KHU JJI BCEX BAapUMAHTOB M HE 3aBUCAT HU OT JUIMHBI BETOK, HU OT
JIpYyTUX TapaMeTpoB ycTaHOBOK. [103ToMy BecbMma BepoATEH BBIBOJ O TOM, YTO MYpaBbU IEpeAaroT
JpyT Ipyry CBEIECHMsI UIMEHHO O HOMEpPE BETKH. [Ipu 3TOM moiy4anock, 4TO BpeMs «IIPOU3HECEHUS
MypaBbsiMH umciia 20 mpuMepHo B 2 paza 6osnbie, yeM uucina 10, u B 10 pa3 Gonplie, yem uncnia 2.

B coBpeMeHHBIX f3bIKax YeIOBEKa CUTYyallUsX COBCeM MHas. JlTMHa 3arucH 1eJIoro MOJIOKUTEIHHOTO
yhcia [ B JECATUYHON cHCTeMe CcuucieHus npumepHo paBHa logl0(i). Ho mionu He Bcerga
UCTIOJIB30BAJIM JIECATHUYHYIO CHCTEMY CUMCIeHHs. V3BeCTHO, YTO B HEKOTOPBIX apXaWYHbBIX SI3BIKAX
HCTIONB30BAJIOCH TIPECTABICHHE YHCEN, TPU KOTOPOM JUIMHA 3aliCH (M MPOW3HECEHHMs) Yncia Oblia
NPONOpPLHOHATIbHA €T0 JJIMHE, Kak y MypaBbeB! Tak, unciy 1 cOOTBETCTBOBAJIO CJIOBO «IAJEID, YUCITY
JIBa — «IIaJell, majgemy, YUCIy TPH — «Iajlell, MaJell, Majem» u T.1., a JCCITUIHAS CUCTEMa CUUCIICHUS
MOSIBUJIACH B Pe3yJIbTaTe JJIMTEIBHOTO U CI0KHOTO PAa3BUTHS.

O)IHaKO 9TO €€ HE TOBOPUT O MPUMHUTHUBHOCTH MYPABBHHOTO <«A3BIKA». ,216.]'[0 B TOM, 4YTO B
«OIITHUMAJIBHOM)» A3BIKC JJIHMHA CJIOBAa AOJIXKHA OBITh COITIACOBAHA C YAaCTOTOM €ro HCIIOIb30BaHUS.
VMMeHHO Ha HCIIOJIH30BaHUH 3TOTO CBOMCTBA OCHOBAHA CXeMa HaIIHX MOCICAHUX SKCIICPUMEHTOB.

[lepeiineM K ONHMCAHUIO TUIACTUYHOCTH «S3bIKa» MYpPaBbEB M UX CIIOCOOHOCTH KapU(PMETHYECKUM
onepanusM. Hamm scneprMeHThl OCHOBaHbI Ha TOM TEOPETHKO-UH(POpPMAIIMOHHOM (akTe, 4yTO B
«ONTHMAJBHBIX» CHCTEMaX KOMMYHHUKAIlMM BpeMs Iepefayd cooOmieHus (f) M dactoTa ero



BCTpeuyaeMocTH (P) cBs3aHbl COOTHOIIEHUEM =-/og(P) (B KauecTBe COOOLIEHNUS MOKHO pacCMaTpUBaTh
OyKBY, CIIOBO, (pa3y H T.I.). ITO COOTHOIIICHHUE MPOSBIISIETCS, B YACTHOCTH, B TOM, YTO B €CTECTBEHHBIX
A3bIKaX YeJIOBeKa IMPH BO3PACTAHUHU YACTOTHI KAKOT0-IMO0 COOOIIEHNUS JJTMHA KOJUPYIOILEro ero cioBa
ymenblnaercs. Hanpumep, naxe B opunuaibHbIX AokyMeHTax BMecTo «lIpaBurensctBo Poccuiickoit
®denepanm» 4acTo UCHONB3YIOT ciloBO «Kpemiby», BMecTo «lIpaBurensctBo Coenunennsix LlltaTtos»
— «bemnbrit Jlom» u T.0.). B 3HaUMTENHHON CTENEHU 3TOM K€ IeJIM CIyXkaT clIoBa MpodecCuOHANIbHbBIX
YKaproHoB, a0OpeBUaTypbl, MECTOUMEHHUS U T.II.

B omnmceiBaeMBbIX HMXKE ONBITaxX CIENMAIBHO CO37aBajach CUTYalMsl, KOIJa 4acTOTa MCIIOJIb30BaHUS
OJTHMX 4ucell ObUIa CYIIeCTBEHHO OOublile, YeM ApYyrux. MypaBbsiM Mpeasaranach Takas e yCTaHOBKa,
YTO W paHblle. B nepBoi 4acTH 3KCIEPUMEHTA HOMEP BETKH C KOPMYIIKOM, ITPEIIaracMo MypaBbsM B
OYepeIHOM OIbITe, BHIOMPAJICS C TOMOUIbIO TaONUIBI CaydaHbIX uncen B npexaenax 30. Oxaszanocs,
YTO BpeMs Mepeaad COOOIICHHS «KOPMYIIKA Ha BETKE i» B 3TOW YaCTH SKCIEPUMEHTa ObIJIO IPUMEPHO
IIPOIIOPLUOHANIBHO I, KAK U B aHAJIOTUYHBIX OIBITAX, ONMCAHHBIX BBILIIE.

Bo BTOpoli YacTW SKCIEpUMEHTa MBI PE3KO YBEIWYWIN HEOOXOAMMOCTh HCIOJIB30BAHUS JBYX
coO0IIeHn — «KopMmyIIka Ha BeTke 10» UM «xopMyIika Ha BeTke 20», ycTaHaBIMBas KOPMYIIKY Ha
KQKJIOM U3 9TUX BETOK C BEPOATHOCTHIO 1/3, a HA KaXJI0W U3 OCTAIBHBIX 28 BETOK — C BEPOSTHOCTHIO
1/84. B pa3Hble TOBI B KAUECTBE TAKUX «OCOOBIX» BETOK UCIOIH30BAINCH pa3NndyHble HOMepa — 10 u
20, 7 u 14 u 1.n. PaccMoTpuM A1 pyMepa CUTYyaIHo, B KOTOPOU poiib 0coObIx urpanu BeTku 10 u 20.
Pazymeercsi, BHEIITHE OHM HHUKAaK HE OTIMYAINCH OT OCTAIBHBIX. X «0c000CTh» ISl MypaBbeB, IO
YCJIOBHIO OTIBITa, COCTOSUIA B TOM, YTO CHPOIT MOSBIISUICS HA KAXKIOW M3 HUX 3HAUUTENIHHO Yallle, YeM Ha
KaXkJI0¥ OCTaJIbHBIX.

[Tocne cepun OMBITOB M3 HECKOJIBKUX JIECATKOB MOBTOPHOCTEH MypaBbU CYIIECTBEHHO COKpATHIIN
BpeMs Mepesiauyd COOOIIeHUs «KOpMyIKa Ha BeTke 10» n «kopMmyIka Ha BeTke 20» , IO CPaBHEHHMIO C
MEPBON YacThIO 3KCIIEPUMEHTA, KOr/la KOPMYIIKH yCTaHABIMBAINCH Ha 10001 u3 30 BETOK C paBHOM
BEPOSATHOCTBHIO, T.€. U3MEHWIN CBOIO CUCTEMY KOMMYHHUKAIMH, YMEHBIIUB MPOJOKUTEIBHOCTD JIByX
YacTO BCTPEYAIOIIMUXCS COOOMIEHHH. DTO, MO-BUIUMOMY, CBHUIETENIHCTBYET O JOCTATOYHO BBICOKOM
IUTACTUYHOCTH «SI3bIKa» MYpPaBbEB.

Wnes TpeTbero srana SKCIEpPUMEHTa, MO3BOJIMBIIETO MOKa3aTh, YTO MypaBbU CIIOCOOHBI MPUOABIATH U
BBIUUTATh HEOONbIIME uuclia (B Mpefesiax S5) OCHOBaHA Ha TpPaHC(HOPMALMHU HCIOJIb3YeMOH HMH
«CHUCTEMBI CUUCIEeHUs». Jleno B TOM, YTO MpHU MPEICTaBICHUM YHUCEN, MPUCYIIEM COBPEMEHHBIM
S3bIKAM YeJIOBEeKa, UCIOJIb30BaHHE YHCIMUTENbHBIX TPeOyeT HEKOTOPBIX apU(PMETHUECKUX Omeparvi.
Oco0eHHO OTUETIIMBO 3TO BUAHO IPU UCIOIB30BaHUHM pUMCKUX I p. Hanpumep, 3anucbiBas «1ectby»
B Buae VI, Mbl BerunciseM VI=V+], ananornuno XI[=X+II, IX=X-I u T.an. B skcnepumeHnte Mbl
CIEIMaJIbHO BhIpAaOAThIBAIN y MYpPaBbEB CHUCTEMY CUMCIICHMS, HAaIOMUHAIOLIYIO «PUMCKHUI» Croco0
npezcTaBieHus yucen. Ha TpeTbem sTarne HOMEp «BETKW» € MPUMAaHKOM ONATHh BBIOMpAJICS C paBHOU
BEPOSITHOCTBIO, B auama3zoHe or 1 mo 30, T.e. Tak ke, Kak Ha mepBoM HTame. OKa3zajoch, 4YTO
3aBHCHUMOCTb BPEMEHHU Iepeiaudl (¢) CBeICHUI O TOM, YTO KOPMYIIIKA HAXOIUTCS Ha «BETKE» C HOMEPOM
[ Ha TPEThEM JTalle COBCEM HMHas, YeM Ha MEpPBOM: BpeMs Iepeadyd MHPOPMALUU O HOMEPE «BETKU»
OBbUIO B CpEJHEM TE€M MEHbIIIE, YeM OJIMKe «BETKay HaXoAusIach K OAHOM u3 «ocoObix» — 10 mmm 20 ,
WIM K Hayally yCTaHOBKH. Tak, HampuMep, Ha repeady COOOIIEHHS O TOM, YTO KOPMYIIKa HaXOJUTCS
Ha BeTke Nell, Ha mepBoM 3Tane MypaBbu 3aTpadnBanu 70—82 ¢, a Ha mepenady cOOOIIEHUsI O EPBOi
BeTke OoT 8 70 12 ¢. Ha Tperbem 3Tame Ha mepenady cooOmeHus o BeTke 11 3arpaumBanoch 5-15 ¢
( BCHOMHUM pUMCKHE IUQPBI: OMMHHAIIATh paBHO X+]).

AHanu3 BpeMeHU Iepeadyn COOOIIeHU MypaBbsIMU MO3BOJISET MPEANONIOKUTE, YTO HA TPETHEM JTarle
HKCIIEPUMEHTA COOOIIEHUS pa3BeIUNKa COCTOSIN M3 JIByX YacTed: MHpopMaImus O TOM, K Kakod u3
0COOBIX BETOK OJIKEe HAaXOAHWTCS BETKAa C KOPMYIIKOM, M 3aT€M — PACCTOSHHUE OT O0COOOM BETKH 10
BETKH C KOpMyIlnkod. WMHBIMH clioBaMH, MypaBbH, BHUIUMO, IepelaBalil «HUMs» OCOOON BETKH,



Omkaiieil K KOpMyIIke, a MOTOM — YUCIIO0, KOTOPOE Ha/J0 MPUOABUTH WM OTHATH JUIS HAXOXKICHUS
BETKHU C KOPMYILIKOM.

DOTOT BBIBOA OBUI TMOATBEPXKIEH cTaTHCTHYecKh. Kak yke oTMeyanoch, aHaJOTHYHBIE OIBITHI
MIPOBOJMIIMCH IO TOW ke cXeMe, HO ¢ «ocoO0biMu BeTkamu» 7 u 14 B 1992 . u 10 u 19 — B 1994 1.
Pesynbprarsl Bo BCeX Cirydasx ObLIN CXOITHBIMH.

Takum 00pa3oM, HAIIM SKCIIEPUMEHTHI MOKA3bIBAIOT, YTO, BO-TIEPBBIX, «GI3bIK’ MYpPaBbEB JOCTATOUYHO
IUIACTUYEH W OTHIOb HE TNPUMUTHUBEH, U, BO-BTOPBIX, MypaBbU MOTYT CKJIaJbIBaTh M BBIYUTATh
HeOopIMe yncia (0JHO U3 CIaraéMbIX W BBIYMTAEMbIE B HAITUX OMBITaX U3MEHSUIUCH OT 1 70 5). D10
CYILIECTBEHHO MPEBBIIIAET PE3yJIbTAThl, TOKA3aHHbIE PaHee MO3BOHOYHBIMH KUBOTHBIMU. Bpsin au 310
03HAYaeT, UYTO MypaBbU «yYMHEE», YeM, CKaxeM, mummnanie. Ckopee Bcero, JeNo 3/1eCh B pa3paboTKe
HOBOTO METO/1a, KOTOPBIN TO3BOJIWI 3TH CIIOCOOHOCTH BBISIBUTH U KOTOPBIN MOKa HE ObUT MPUMEHEH K
JIPYTUM KUBOTHBIM.
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