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XueomHoe eHympu Ele

To be or not to be?
That is the question



ueomHoe eHympu LEle

To breed or not to breed?
That is the question



XueomHoe eHympu Ele

Outlines

To eat or not to eat?
That is the question



ueomHoe eHympu Elq

Outlines

JloroBopumMcsa 0 TepMMHax

JKOHOMUKA — NoBegeHYeCKOU 3KON0rmu
N 2BOJTIOUMOHHOUN BM1onormum

Moaenwu NMPUHATNA ONTUMAJIbHOTIO
peweHnA. OT NPOCTONo K CJIOKHOMY

OnTUManbHbl M ONTUMalbHbIE pELUEHNA?

[loBeaeH4Yeckasa aKkonorna — noJIMTUKe u
9KOHOMMUKE




ueomHoe eHympu El

O TepMUHaXx: npegMeT

OypaxuposaHue # [lnTaHue

B [lntaHne — ¢pusnosnorms

O lloTpebreHune, nepeBapuBaHue, yCBOEHUE -
XKKT

B QypaxupoBaHue — noBegeHune

0 Mowuck, nobblya, MaHMNyIMpoOBaHUE NuLen,
B TOM yucne, npuHaTUE pelieHnn o0 ToOM
YT0, F'ne, Koraa v Kak uckarb, 106bI1BaTh U

ynoTpebsisiTh
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O TepMUHaXx: npegMeT

dOypa>xupoBaHue B LLULMPOKOM CMbICNe:

B Jlioboe noBeaeHne, CBA3aHHOE C MOUCKOM U
nosyyeHnem 3HauymMmbix (LHeHHbIX) pecypcoB

[0 3HauyuMble pecypcbl — T€, YTO YBENNYMNBAIOT
npucnocobneHHocTb (ycnex)

B Epa

Cekc
[MapTHep
Yb6exuie
Tepputopud
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O TepMUHaXx: npegMeT

dypaxxunpoBaHue — noBeageHue,
CBA3aHHOe C noslydyeHmeM 3HaUYUMbIX

DECYypCcoB

B Yo =

m [1e . [lpuHsmue peweHuu
B Koraa (Decision Making)
B Kak >
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O TepMUHaXx: npegMeT

[lpuHATUE pelleHnn = HecyYauHbiU BbIDOpP

n3 Habopa UMELLUXCA ONnumn

Ecology (1974) 55: pp. 1042-1052
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O TepMUHaX: Teopud

dypaxxunpoBaHue — noBeageHue,
CBA3aHHOe C noslydyeHmeM 3HaUYUMbIX

DECYpPCOB

® YTO0 =

m [pe . lNpuHaTVE peLueHni
B Koraa (OnucaHue)
B Kak >,

B [Jouemy? (Why?) [lpuHATHME peLleHnn
B 3ayem? (Why?) (Ob6BsicHeHuUE)
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Teopuda: norunka

[lpuHaTHME pelleHnn = HecslydanHbin BblI6Op

B lNMoueMmy Mbl (U Apyrue XXMBOTHbIE) AO0/IXKHbI
nenatb Bbl6Op?
O MpuHuun pacripeaeneHus (Principle of Allocation)
(Levins, 1968; MacArthur, 1972; Pianka, 1978).
B Pecypchbl U BpeMsa orpaHu4eHsl

= HEeBO3MOXHO MaKkCUMU3NPOBATb BCE XN3HEHHbIE
dyHKUNN 04HOBPEMEHHO

B There is always a trade-off (3a Bce Hago NaaTtuUTb)
= becriaTtHbIN Cbip TOJILKO B MbILLIE/IOBKE
= Mactep Ha BCe pYKU — ANIETAHT BO BCEM
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Teopuda: norunka

[lpuHaTHME pelleHnn = HecslydanHbin BblI6Op
B 3auyeM Mbl (U Apyrue XUBOTHbIE) AOJIXKHbI
nenatb Bbl6Op?

0 OnTtumasibHoe pacripegesieHne pecypcoB U
BpEMEeHU: MaKCMManbHad NpucrnocobeHHOCTb
B OntumasibHbiN Bbl6bop (pelleHune)

B OnTuManbHble peleHus noaaepXXmuBatoTcs
ecTecTBeHHbIM OTHOpPOM
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Teopuda: norunka

OnTUManbHOCTb Bblibopa (MpUHATUA peLlueHnd)

B PecypcChbl — 3TO TO, UYTO yBe/MYUBAET
npucrnocobsieHHoCcTh (fitness)

B OnTuMalbHble pelleHnsa MaKCUMU3NpyroT
npuncrnocob/1eHHOCTb

[lpucrnocobneHHOCTb — OTHOCUTE/IbHbLIN
PENPOAYKTUBHbIN ycnex
B KO/IMYECTBO MOTOMKOB (KONuu reHoB) ocobu B

yepene nokosieHUn (reHetnyeckas
npncriocobs1eHHOCTb )
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Teopuda: norunka

OnTuManbHble peleHns MakKCUMU3NUPYIOT
NpUCrnocobaNeHHOCTb

B lllaHCbl BBDKUTb U PA3MHOXWUTbLCH

[TIpncrnocobneHHOCTb (4ncno Konuit Co6CTBEHHbIX
reHoB B Yyepepe nokoneHnn) — OCHOBHAA BaJ/i1OTa
A4 OUEHKW ONTUMAJIbHOCTU MPUHATDBIX
peLleHnmn

B [loHATHbIM, 0OOOCHOBAHHbLIN, HO TPYAHO
n3MepsieMbin napameTp
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Teopuda: norunka

L OMNONHUTENbHbIE KOHBEPTUPYEMbIE
BaJ1HOThl

B SHeprus

B Bpemd

B DHepruda/Bpems

B PecypcChbl

ZlorosiHuTe/IbHblIE Ba/1l0Tbl — KOPPESISTbI
reHeTnyeckoun npmcriocobs1eHHOCTHU
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Teopuda: norunka

[TnaTbl U BbIUrpbIlWN NPUHATUSA peLlleHuns

B [JoHmxkaeT npucnocobneHHocTb: [1nata (Cost)

B /[JoBbiliaeT NpUCnocobNeHHOCTb: Bbinrpabili
(Benefit)

Jltobble peuwieHus — Tpengodpd Mexay
[ThaTtamMu u Bbiurpbillamu

PeweHune BbirogHo, ecnu B>C

B )KUBOTHbIE «IbITAKOTCS» MAaKCUMU3IUPOBAaTb
UTOrOBbIE€ BbINIPbILLIN
(CyMMa BbINIPbILLIEN MUHYC CYyMMa 11/1aT)
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Teopuda: norunka

PeweHue BbirogHo, ecnu B>C

B FECTeCTBEHHbIV 0TO60p NoAAEP)KUBAET MNOBEAEHUE,
KOTOPOE MaKCUMU3IUPYET rpucriocob1eEHHOCTb 3a
CUET MOJIOXKNTE/ILHOIro basiaHca BbINIPbILLIEN U M1aT
MIPUHATBIX PELUEHMNI — IBO/IIOLUNOHHAS 3KOHOMUKAE
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JKOHOMUKA - 300J10TUU

[IpnuMepbl SKOHOMUNYECKUX NOHATUN B
300J10MnUH

Costs

Benefits

Trade-off

Investment

Returns

Capital

Stack




ueomHoe eHympu El

JKOHOMUKA - 300J10TUU
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Moaenm onNnTUMaabHOrIO
dbypaxkmpoBaHusa: Food Choice

Bbi6op xepTBbl. YTO A06bIBATb U €CTb?
(Optimal Diet Model)

B Bbinrpbiln:
[l DHeprus
1 Boaa
] lNuTtaTenbHble BelwecTBa

B [lhaThbl:
[0 Bpemda Ha Aobbiuy 1 noegaHue
[1 TOKCUHDBI
[0 PUcK XuwHM4YecTBa
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YTO BbIOpATH?
Kakon pa3sMep XepTBbl onTMManeH'?

Bbi6op XepTBbl: pa3Mep

B Kakoro pasMepa AoJsikHa 6bITb XepTBa,
4yTO6bl MAKCMMU3NPOBATbL MOJSTyYaeEMYIO

SHEepPru?
0 MNonyyaemada sHeprusd, E

» Yem 60nblue, TeM nyywie?
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YTO BbIOpATH?
Kakon pa3sMep XepTBbl onTMManeH'?

KepTtBa 1 unum XXeptBa 2?

B Bantota: PeHTtabenbHocTb (Profitability)
P=>Heprusa (B)/Bpemsa (C)

B [lapamMeTpbl:

0 EI v E2 - 3Heprua ot XXepTtBbl 1 1 XepTBbl 2

OO0 Thil w Th2 - BpeMs Ha nobbivy n notpebneHue
(Handling Time)

B OnTtuManbHbIN BbIOOP:
O Ecnu E1/Th1l > E2/Th2, Bbibupan Xeptsy 1

» YeMm peHTabenbHee, TeM nydlle
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Y10 BbIOpPATHL?
Kakon pa3sMep XepTBbl onTMManeH'?

BopoHbl, Aob6bIBatoLLIME MOJITHOCKOB
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YTO BbIOpATH?
Kakoun pa3Mep XepTBbl ONTUMasieH?

BopoOHb! BbIBMpPAOT MOTHIOCKOB
onTuUMasnbHbIX N0 peHTabenbHocTn, P=E/Th
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DIET SELECTION AND OPTIMIZATION BY NORTHWESTERN
CROWS FEEDING ON JAPANESE LITTLENECK CLAMS!

HowARD RICHARDSON AND
Department of Biological Sciences, Simon Frase niversity
Burnaby, British Columbia V. 56




YT10 BbIOpaTh? Kakou pasMmep
XXepTBbl ONTUMaNIeH?

L1 Kynuku BblOMpaloT XXepTBY ONTUManbHYy Mo
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Kynuku BeibupatoT
MEHbLLUY MO
pasmMepy n MeHee
obunbHyto, HO bonee
peHTabenbHy
A00bIvy

Anim, Bebav., 1977, 25, 10-29

OPTIMAL FORAGING AND THE SIZE SELECTION OF WORMS BY
REDSHANK, TRINGA TOTANUS, IN THE FIELD

Y A SRELS L
Department of Psychology, University af Bristol
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CvHMUA B pyKaxX
UNn XypasJsib B Hebe?

[onywieHns

B )KepTBbl M3MeH4YMBbLI MO peHTabenbHocTn, E/Th, wn
obunuro

1 Obunune oTpuuatenbHO KOPPENUPYET C BPEMEHEM I10UCKA,
Is

] )KepTBbI BCTpPEYHaOTCA NnocriegoBartesyibHO, OjHa 34a
apyrom

» YTO genartb Npu BCTPEYe XepTBbl?
EcTb TO, 4YTO €cTb, UnNM nckaTtb dbosnee
peHTAbENBLHYIO XEPTBY?
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CvHMUA B pyKaxX
UNn XypasJsib B Hebe?

[1pn BCTpeue )XepTBbl 1 eCcTb ee U uckartb

KepTBy 27?
B [lapamMeTpbl:
[0 7s1 n Ts2 — BpeMd Ha nouck Xeptebl 1 n XepTtBbl 2

B OnTtuManbHbIN BbIOOP:
1 MNpwu BcTpe4de XepTBbl 1 elWlb ee, ec/iv u TOJIbKO ec/in
E1/Thl > E2/(Th2+>Q), eC/in HEeT — Ul ApPYryto

» Ecnv E1/Thl > E2/Th2, Bceraa eub ee rnpu BCcTpeye
N He uwun apyryto, aaxe ecnum 1s2->0
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Moaenn onTuMaabHOIO
PYPpaXMpoBaHUA: CUHULA UIN XKYPaBb?

[lpenckasaHus (OTKpOBEHUSA):

B Ecnu ecTtb BbI6OP, ewb TO, 4TO Bosnee
peHTabenbHO

B Bktoyan B AMeTy MeHee peHTabenbHy nuLly
TOJIbKO TOraa, Koraa nouck bonee
peHTabenbHOW 3aHMMaeT MHOIro BpeMeHMu
» byab Hepa3bopuuB (CTaHb reHepasimcToM), Koraa

NULKM Mano

» byab pa3bopuumB (CTaHb crreymnasjincTtoMm) N Uun
bosiee peHTabenbHYO NuLly, TO/IbKO KOrga ee MHOro
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Moagenum onTuMaibHOIO
PYPpaXMpoBaHUA: CUHULA UIN XKYPaBb?

[IpaKTUKa:

KONOHHBI:
Wl AE
MOURPENAT:
«FIE
MACKAPNOHE?x

HEATHT
CHYMHTE.

BEZNUNOBHGIA
YY)

ChIPHALI
POCCMACKMA
IMABNEHBIA
YN

» byab Hepa3bopuuB (CTaHb reHepasmcToM), Koraa
UK Mano

» byab pa3zbopums (CTaHb crieynasncToM) n UK
bonee peHTabenbHYO NMULLy, TOJIbKO KOrjaa ee MHOro
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Moaenu onTUManbHOIro
dypa’kmupoBaHus: NpoBepka

» byab pas3bopunB 1 Bblibmpan bornee

Hu3kas Bbicokas eHTabenbHy Nn TONbKO Korga ee
MNMNOTHOCTb MNNOTHOCTb P Y iy, A
MHOIo
12t
(c] OPTIMAL FORAGING AND THE SIZE SELECTION OF PREY
BY THE BLUEGILL SUNFISH (LEPOMIS MACROCHIRUS)!
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Moaenu onTUManbHOro
dypaxunpoBaHus: lNpoBepka

=» byab pasbopumB u Bbibupanm bonee
peHTabenbHYO NULLY, TOMbKO Koraa
ee MHOro

-
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MHO>ecTBeHHbIN BblbOP

PaHXUpyeM BCe XepTBbl MO
peHTabenbHOCTH
B E./h, > E,/h, > E;/h;

BktoyaeM MeHee peHTabenbHyo XepTBY
B IUETY, €C/Nin ee peHTabenbHOCTb
npesblllaeT obuyto peHTabenbHOCTb
6osiee peHTabenbHbIX XEPTB C YYETOM
BpeEMEHM Ha UX NOUCK:

B E;/h; > (E + E;)/(S;+hy +5;, + hy)
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Bbi6op XepTB 3CKMMOCaMM

Summer Canoe Hunts Canoe Ptarmigan Hunts

. Zon ] . oo
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Tl i an
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Prey Types

Prey Types
Handling rate = peHTabenbHOCTb KEPTBbI

[1 Bo BpeMsi 0XOTbl 3CKMMOChHI NpecneaytoT TOSMbKO Ty
XepTBYy, KoTOopasi No peHTabenbHOCTU BblllE, eCcnn
y4yecTb BPEMSI HA MOUCK OcTanbHbIX Bornee
peHTabenbHbIX XepTB
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Moaenu onTUManbHOroO
dypaknpoBaHus: dacrtpyn

Kak yBennunTtb peHTtabenbHOCTb, E/T?
Cokpatutb Th, Bpems r|0Tpe6neHV|;|I

Asymptotic prey profitability drives
star-nosed moles to the foraging
speed limit

Kenneth C. Catania & Fiona E. Rempl

letters to nature

22 BblpoOCTa
25,000 yyscTtBUTENBLHLIX EimMer’s opraHoB
100,000 HenpoHoB (B 6 pa3 bonblue, YEM Ha pyKe 4YenoBeka

B MeHee Y4 c, 4TODbI OOHAPYXUTb HAUTU N CbECTb OAUH OOBEKT
B Moxet cbecTb 10 «MOMNHbIX PTOB» YEPBAKOB 3a 2.3 C
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Moaenu onTUManbHOroO
dypaknpoBaHus: dacrtpyn

[0 P=E/Th meHseTCHd B 3aBUCUMOCTU BpPpEMEHMU
obpaboTtku nuwin, Th, He nnHenHoO, a no runepbone

q [0 Ecnu ymeelb ectb BbICTpO:

== Earthworm B CpegHas peHTabernbHOCTb MENKon 400bIuK
(1,100.J) MOXeT ObITb GOrblle, YeM KPYynHOM

B [lpu BCcTpeye Menkon gobbiuun euwb ee 6e3

T IS BCSIKMX <ECMN»:

g30] (10J) - npu Th2->0

T @DJ E2/Th2 scerpa > E1/(Th1+Ts1)
0 Tt B Bkriioyan B gueTy KpynHyto gobblvy, TOSMbKO
5 ecrny Mesnkom marno u ee OOJSIro UckaTtb
;

1510 20 30 40 50 60
Handling time (s)




Moaenu onTUManbHOroO
dypaxunpoBaHuga: Puck

Kak yBennuuntb peHtabenbHoOCTb, E/T?

B Cokpatutb Bpemsa [O notpebneHusa, Tr (time
to reward or return)!

[0 LleHa Harpaabl TeM MeHblUe, 4YeM 6osbliue BpeMs
no ee nonyydeHunsa (delayed reinforcement or
return)

B [loniyyeHue OTNOXEHHOM BO BpEMEHU Harpaabl
CBA3aHO C pUCKaMMU
B OTHOCUTEeNnbHO BblCOKasd LLeHHOCTb MFTHOBEHHO
noJiyyaemMbiX MasibiX Harpag.
Cemeuku
MoMeHTaibHad noTepes
KypeHue




Moaenu onTUManbHOroO
dypaxunpoBaHuga: Puck

dypaxxupoBaHue, cB43aHHOE C PUCKOM

Risk-Sensitive Foraging 319

Discounted value ol
reward

Exponential time discounting

~

Hyperbolic time discounting

s == ——

Delay to reward, d

Figure 8.7. Exponential and hyperbolic time discounting functions. Both functions are decreas-
ing and decelerating; however, their shapes differ.

YTpOM OeHbIlM — Be4epoM CTyNnbsdA, HO OAEHbIN
Brepen

Risk-Sensitive Foraging: Decision Making

in Variable Environments
MELISSA BATESON AND ALEX KACELNIK



Bbibop MecTa

[l Pecypchbl pacnpegeneHbl HEpaBHOMEPHO, a NATHaMU
<o ®

[0 2kcnnyaTtauus nsaTHa (MCTOYHUKA)MPUBOAUT K
COKpalleHuto pecypca u ero peHtabenbHOCTHU

Depletion Curve [0 Cra4vana ckopoCTb NOny4YeHus aHeprum 6bICTPO
B pacTeT, HO 3aTeM MOCTENeHHO nagaeT

! [0 OObLee KONMYeCcTBO SHEPIMN NPOAOIKaeT

: yBenuunuBaTbCHd, HO BbIUrpbIll Obifl 661 Gonblue,
|

I

!

€eCfn HauTU HOBOE «CBEXee» MATHO, Mae CKOPOCTb
notpebneHuns O6bina Obl Bbllle

tiume m patch---—=
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OnTnManbHoOe BpeM4
CMeHbl MeCTa

Koraa HY>XXHO OCTAHOBUTbCA N HAYATb UCKATb

HOBOE MATHO? “YUTU U OCTAaTbCa>»?
B Marginal Value Theorem (Charnov, 1978)

Depletion Curve 0 Ecnu ocTaHOBUTLCH CIULLKOM PaHo,
e NnonyyYeHHasl aHeprusa He
KOMMEeHCcUpyeT 3aTpaThl Ha MOUCK

[0 Ecnu ocTaHOBUTLCA CAULLKOM MNO34HO,
BpeEMS, KOTOPOE MOXXHO ObINo 6bl
NoTpaTUTb Ha NOUCK HOBOroO NATHA,
yngeTt Ha mano adpdekTMBHYO O06bIvY

<
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OnTnManbHoOe BpeM4
CMeHbl MeCTa

Marginal Value Theorem (Charnov, 1978)

[0 Koraa peHTabenbHOCTb NMATHA CHMXXAETCH A0 YPOBHS
peHTabenbHOCTU «CpeAHero» nsaTHa C Y4eTOM BpEMEHMU
noucka, nopa yxoauTb

[0 KacaTtenbHasa Kk KpuBou
OTMEeYaeT TOYKY
MaKkcumarnbHoro Habopa
sHepruun: dE(t)/dt
(gain/time)=

// E(h)/(Tt+Th)

5 , [l Bpewms yxoga 3aBucut ot
Travel time Residence time BpEMEHU Noncka
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Marginal Value Theorem:

ﬂEOBeEKa

1 lNpenckasaHua:
B OcraBaunca gonblie

B ecnn narteH Mano U OHU
/| aaneko
0

Travel time Residence time B B Oonee boraTtbiX NATHaXx

%
/|

[0 BonblWKX CUHULL, AepXKanu B NOMELLEHUN, rae B
GaHkax C NeCKOM U KpbILLKaMK, pacrnonoXeHHbIX
Ha «BeTkax», bbin 4yepBsaku (MX KONMUYECTBO
MEHSANN)

[0 «Bpemsa noucka» - nerkocTb OTKPbIBaHUS
KPbILLKW

Cowie, R. J. 1977. Optimal foraging in great tits Parus major. Nature.
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Marginal Value Theorem:

ﬂEOBeEKa

B Habniogaemoe BpemMs npebbiBaHUA «B NATHE»
ObIr10 6NIN3KO K NpeackasaHHOMY

Observed

Travel time

Q
[y
3
(0]
patch (s)

Cowie, R. J. 1977. Optimal foraging in great tits Parus major. Nature.



Teopusa onTUManbHOro

dypa>knupoBaHus

[lcuxonorus

Psychological Science

http://?sS.sagepub.com/

A Bayesian Optimal Foraging Model of Human Visual Search
Matthew S. Cain, Edward Vul, Kait Clark and Stephen R. Mitroff
Psychological Science published online 6 August 2012
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Psychological Review

Optimal Foraging in Semantic Memory

Thomas T. Hills, Michael N. Jones, and Peter M. Todd

Online First Publication, February 13, 2012. doi: 10.1037/a0027373

Semantic memory search appears to be similar to search in
physical space, involving a dynamic process of mediating between
local exploitation and global exploration of clusters of information
in much the same way that animals forage among patches of food
in their environment. A dynamic process has been postulated
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XXueomHoe eHympu Elq

Moaenu onTUManbHOroO
dypaxunpoBaHuga: Puck

HenpeanckalyeMocCcTb pacrnpeneneHums

pecypca.
B Y70 Nnydlwe: HenpeacKasyeMoCTb UK
CTabuUNbHOCTbL?

B PuckoBaTb WU HET?

Anim. Behav., 1980, 28, 820-830

AN EMPIRICAL DEMONSTRATION OF RISK-SENSITIVE FORAGING
PREFERENCES

By THOMAS CARACO*, STEVEN MARTINDALE & THOMAS S. WHITTAM
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Moaenu onTUManbHOroO
dypaxunpoBaHuga: Puck

Moaenb akcnepuMeHTa: Bblbop
CTabUSIbHOIro MU U3MEHYUYUBOIO pecypca

CbITble [ onoaHble
Kopmyuika 1 KopmyLuka 2
Yncno 3epeH 2 Owunn 4
BepoaTHOCTb 1.0 0.5
obBHapyxeHus
CpeaHsisi LEHHOCTb 2 2

B [Ituubl BbIOMpanu puck, korga 6binm rofioaHbIMU

Anim. Bekav., 1980, 28, 820-830

AN EMPIRICAL DEMONSTRATION OF RISK-SENSITIVE FORAGING
PREFERENCES

OMAS 5. WHITTAM
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XXueomHoe eHympu Elq

Moaenu onTUManbHOroO
dypaxunpoBaHuga: Puck

CbiTble nsberanm pucka

CbiTble
Kopmyuika 1 KopmyLika 2
Yncno 3epeH 2 O unn 4
BeposTHOCTb nony4nTtb 1/0 0.5/ 0.5
0OCTaTOYHO/HeaoCcTaToOuHO

B CTabunbHbIM pecypc — BEPOATHOCTb MOMYYUTb
pgoctato4yHo nuwm = 100%

B /13meHumBbI pecypc: 50% - nony4ntb 6onblle, Yyem
Hapo, n 50% - meHblUe, YemM Haao

Anim. Bekav., 1980, 28, 820-830

AN EMPIRICAL DEMONSTRATION OF RISK-SENSITIVE FORAGING
PREFERENCES

B HOMAS CARACO*, STEVEN MARTINDALE & THOMAS S. WHITTAM
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Moaenu onTUManbHOroO
dypaxunpoBaHuga: Puck

[onoaHble — PUCKOBbIE

[ onoaHble
Kopmyuwka 1 KopmyLuka 2
Uncno sepeH 2 O unn 4
BeposTHOCTb nony4nTb 0/1 0.5/0.5
OOCTaTOMHO/HEeaoCcTaToOuHO

B CrabunbHble pecypc: 0 wWwaHCoB NOMYyYUTb AOCTAaTOMHO NULLK
B MVameHunmBbin pecypc: 50% nonyunTb AOCTAaTOYHO NULLM

Anim. Bekav., 1980, 28, 820-830

AN EMPIRICAL DEMONSTRATION OF RISK-SENSITIVE FORAGING
PREFERENCES

B HOMAS CARACO*, STEVEN MARTINDALE & THOMAS S. WHITTAM
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Moaenu onTUManbHOroO
dypaxunpoBaHuga: Puck

1 PuckoBatb Unu HeT?

B PuckoBaTb, ecnn TekyLwwmn BIoQKET SHeEPrum
HeraTuBHbIU

B He puckoBaTb, €cnu TeEKyLUN DIOOKET
NO3UTUBHbIN
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Moaenu onTUManbHOroO
dypaxunpoBaHuga: Puck

PasHasi npeackasyeMocTb pecypca

B CkBopuam npeanaranu Bblbop mMexay NOCTOSIHHbIM,
cnabo 1 CUIIbHO N3MEHYMBLIM PECYPCOM

0 Constant = 3 yepesika 050"
O LV = 2 or 4 yepssika £ ol I I
0 HV = 0 or 6 yepssika : 030 fandom
[0 CpeodHsa yeHHocmb= 3 ~ 00 |
B OnHu npegnouymtanv £ oo
criabo M3MEeHYMBHbIN ooo——1 1
n nsderanu CUNbHO Option
N3MEHYNBOIO ments. Bath (2 amdl () shaw e medan of the igh. Lirce
C - Constant, L — Lowly variable, H- Highly variable
AAAAAAAAAAAA R et

doi:10.1006/anbe.2002.3059, available online at http://www.id
Context-dependent foraging choices in risk-sensitive starlings

MELISSA BATESON
ch Gr 1 of Biology, University of Newcastle
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CybonTMarnbHbI PUCKOBaHHbIV BbIOO
M3MEHYNBOIo pecypca
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RISKY CHOICE IN PIGEONS: PREFERENCE FOR AMOUNT VARIABILITY USING A TOKEN
REINFORCEMENT SYSTEM

Carta H. Lacorio
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pelieHnsa?

OnTumarnbHbIN BbIDOP Kak pes3ysfibTaTt cllydauHoro

dBTOKaTasrimTN4eCKoro npouecca

- = Ethology Ecology & Evolution
“thology

Publication details, including instructions for authors and subseripti
A, infarmation:
IEf'gEgt Of‘; http:/ /v tandfonline.com/loi/teee20
Lt Collective patterns and decision-making

J.L. Deneubourg " & S. Goss *

* Unit of Theoretical Behavioural Ecology, CP 231, Université Libre d
Bruxelles, 1050, Bruxelles, Belgium

Version of record first published: 19 May 2010.

MypaBbu ObICTPO
BblIOMpaloT KpaTyanLiee
paccTtosHue 00 Kopma

12 cm

‘ o ’ ‘-. :
o e i
4 min 8 min
Fig. 6. — A colony of Iridomyrmex humilis selecting the short branches on a bridge between the nest and

the foraging area (photos taken 4 and 8 min after the bridge was placed). (Reproduced from Goss et al. in
press).




OnTuUManbHbl 1M ONTUMAlbHbIE

pelieHnsa?

= OOHako, KpaTtyaulimy nyTb — pesynbTaTt Cry4yanHoro

BbiOOpa:

= MypaBbW OCTaBNAT 3anaxoBbli Cnea,
npuBNeKawLmin Apyrux MypaBbeB

= KopOoTkunn NyTb 3anonHaeTca oepoMOHOM
bbicTpee n npuenekaeT bonbLue
MypaBbeB, obecneymBasi UCXOOHYIO
BOosbLLYI0 NpUBREKATENbHOCTb
KOPOTKOMY MNyTU

= ABTOKaTanuMTUYeCKUN NMpouecc ycunumeaet
pasHuLy N «onpeaendaeT BbiboOp>»
KpaTyaumilero nytm BCEMU MypaBbsMU

Source

Ph-

Ph+

Ph+

Nest
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dBTOKaTaJIMTN4eCKOro rnpouecca
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B Cny4yanHo ucxoaHo BbibpaB
MeHee NPOaYKTUBHbIN
MCTOYHUK KOpMa, OHWU
ANpoaoMmKarT ero
MCMNOoMb30BaTh, JaXe umes
nyywmn Bobibop
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Monty Hall Dilemma
100 -

80 A

60

40 4

20

Percentage of Switch Responses

First Day Last Day First Block Last Block
Pigeons Humans

Fig. 2. Percentage of switch responses by pigeons and humans at the
beginning and end of the experiment by Herbransen and Schroeder (2010).
The line in the graph is at 67%, the probability of winning with a switch
response. The optimal strategy is to switch on all trials.

fonybu 1 noan: YK peLleHns onTumMmarnbHee?

Reverse Monty Hall Dilemma
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Fig. 3. Percentage of switch responses by pigeons and humans at the be-
ginning and end of the experiment by Herbranson and Schroeder (2010).
The line in the graph is at 33%, the probability of winning with a switch
response. The optimal strategy is to stay on all trials.
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peleHnn

0 [emokpaTtua unnu Jecnotuma?

Tahle 1 Examples of democratic decisions in social animals

Decision Species Vaoting behaviour Decision mechanism

AC Red deer (Cervus elaphus) Standing up Majority of adults decides

AC Gorilla (Gorilla gorilla) Calling Maijority of adults decides

L e L L]

CEEY U LSOO Uwty LS BRTEEUIE LFL V4 S L g Wy LI
/ i » fa) < oy

10

28

Result
Group moves when mean 62% (s.d. 8%) of
adults stand up*
Group moves when median 65%
(range 43-86%) of adufts call®




[IpUHATNE KONNTEKTUBHbBIX
peleHnn

LOemokpaTtus unm ecnotuma?

B [lnaTa Kaxgoro 3a KONnfekTUuBHoe pelleHne [CMeHnTb
aKTUBHOCTb] = pasHuLa Mexay BpeMeHeM COOCTBEHHOro
ONTUMAarnbHOIO PeLleHust U BpeMeHeM KOMMEeKTUBHOIo peLleHus

B Mogenb cpaBHMBAaET NnaThl CUHXPOHU3ALMN B OECMNOTUYECKUX U
AEeMOKpaTUYeCKUX rpynnax

Group starts Despotic group

activity at stops activity = Democratic group stops

timet=0 attime T =t, activity attime T =,
l Ay Ay Ag l l Apg App Dy TIME
 —m— s maliies LR R o e e e —
0 t, t, ty t=m t, t toe 20412 t,t., ot

m=i={n+1)/2




[IpUHATNE KONNTEKTUBHbBIX
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OemokpaTtus nunm decnotua?

B [lemokpaTuyeckue pelleHnda Bcerga bonee
«KOHCepBaTUBHbI» (TpebytoT BOMbLLIEro BpEMEHN)

B /HamBuayanbHble NnaTbl 3a CUHXPOHU3ALUIO U NPUHATHE
KONMMNEKTUBHOIO PEeLLEHUs Npu OecnoTun ecezda 8bilie, Yem
npyu gemokpaTumn

B Ecnu nnarta 3a CMEHY akTUBHOCTMU 8bIWe, YEM 3a
NPOOOIMKEHNE aKTUBHOCTU, TpebyeTca bonbluee 4Ynucno
«roJyiocoB>», N pelleHne NPUHNMAaETCHA C MEHbLLEWN
BEPOSATHOCTLIO




Moaenun NpuHATNA oNnTUManbHbIX
pelieHnin: 3aKoyeHmne

[1 bnonornyeckasa noruka

B EcrtectBeHHbIN OT6OPp NogaepXmuBaeT noBeaeHue um
peleHns, KoTopble MaKCMMM3InNpyeT NnpmcnocobieHHoOCTb
3a cyeT basiaHca BblUrpbilEN N NNAT - "3BOJOLIMOHHAY
3KoOHoOMUuKa"” (Joseph Schumpeter)

L1 lNpenmylliecTtsa

B [loHATHbIE gonyuwieHud

B TecTupyemble rmnoTessbl

B HoBble rmnoTessl

1 Kputuka
B [loBeaeHue ganeko He ONTUMabHO
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