Duszuonolus
YenoeeKa U HCUuBOMHBIX

10 knacc



Yacrs 1 (20 6amaos). Hadmwopenns 1-1, 1-2, 1-3, 1-4.

3ananue 1: Peuiexropuas ayra (8 6asmios). B cinyuae kaxnoro nabmoaenus (1-1, 1-2, 1-3, 1-4)
OmnpejeNnnuTe, Kakas H3 pedIeKTOpPHBIX Jyr COOTBETCTBYET HaOmoaaemoil peakuuu. [ng xaxaoro
HaOmosieHns BeIOEpHTE TONBKO OAHY, Hambonee noaxoaauyio peduektopHyio ayry. OTBeTs
BHECHTE B BH/1¢ OYKBEeHHOTO 0003HaueHus B Tabnuiuy B JIncre oTBeToB.
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Habnwopenua 1-1m 1-2

1 -1. NpeacTtasneH KoneHHbIn pednekc,
3aMbIKaeTcA Ha YpoOBHE CNUHHOro MO3ra.
Comatnyeckan pednektopHana ayra.
Be3sycnosHbi pednekc.

1 -2. MNpeactasneH pedneKc CyeHmna 3payka.
3aMbIKaeTCA Ha YPOBHE CpeaHero mosra.
BeretatusHan pednektopHan ayra. besycnosHbin

pednekc.
b




Habnwopexuuna 1-3u 1-4

1-3. MNpeacrasneH KNaccuyeckui
YCNOBHbIA CNHOHOOTAENUTENBHbIN a P .
pednekc Ha BKAKOYEHMe cBeTa. " —\/'x
BpemeHHan cBA3b 3aMbIKaeTCA Ha —— "
ypoBHEe KOopbl 60nbLlUMX NOAyLIap Ui o /\
rONOBHOro MO3ra. A /

1-4. NpeacrasneH 6e3ycnoBHbIN ~
CAHOHOOTAENUTENbHbIN pednekc. ¢ ¢ -
MonagaHue nuwm B poT Bo36yKAaeT gk
peuentopbl U Bbi3blBaeT T __/4/\
CNIOHOOTAENEeHME. 3aMbIKaeTca Ha //
YyPOBHE NPOAOArOoBaTOro MO3ra.




HabnwopeHue N2 1) PednekropHan
Ayra
(8 6annos)
HabnwapeHue 1-1 X 2 6anna
Habnwopenue 1-2 b 2 6anna
Habnwoaeuue 1-3 A 2 6anna
Habnwpenue 1-4 E 2 6anna

Echun B Tabanue crout Kakaa-nmbo
byksa, kpome npasunbHou - 0 bannos.

Echu ase u 6onee Byksbl, AaXke ecnu
Cpean HUX ecTb NpasunbHan, BCE
pasHo — 0 6annos.

Ouexkun 8 1 6ann Her.



3apnanue 2: Cxema pedurexca (8 6aa10B). YKaKUTE NOCIEN0BATENBHOCTE COOBITHH IS KaXKI0TO
3 Habmoaenui B 3aganuu 1. OTBer BHecHTE B BHIAE OYKBEHHBIX 0003HAYEHHH B IYCTBIE
npAMOVTONbHEIE o B JInere orBeToB. B Kawoe none BOHIINATE TONLKO OHO 0003HAYEHUE,

Cnucox OyKeeHHBIX 0003HAYEHUN 014 3aNOTHEHUA NOJel 6 mMadauye:

LP — besycnoBnas peakuus;

bC — Be3ycnoBHEIH CTHMYI;

HC — unanddepenTHeii cTHMYI;
VP — ycinosHas peakuus;

Y — yCnoBHBIH CTHMYII;

YT — ycrnoBHBIH TOpMO3.

ToNnbKO 0OAMH U3 NPeACTaBAEHHbIX
pednekcos — ycnosHbii. Nocne
o6pa3oBaHMA BPeMEHHOW CBA3N
YCNOBHbIN CTUMYA Bbi3blBaET
YCNOBHYI peakumio. OctanbHble
pednekcobl — 6e3ycnosHble.
bBe3ycnoBHbIN CTUMYA Bbi3biBaeT
6e3ycnoBHYIO peakuumio.

Bce ocranbHbie covetaHma — 0 bannos.
Ouenkun 1 6ann - Her.

HabnwopeHnue N2 | 1) PepnekropHan 2) Cxema pednekca
ayra (8 6annos)
(8 6annos)
Habnwaexne 1-1 X BC - BP 2 6anna
Habnwaexue 1-2 b BC - BP 2 6banna
HabnwoaeHue 1-3 a YC = YP 2 6anna
Habnwoaenue 1-4 E BC - BP 26anna




3ananue 3: Bpemennas cesuse (4 0anana). M3 npeanoxeHHOro cnucka BLIOEPHTE Ha3zBaHHA
HEPBHLIX LEHTPOB, MEXKIY KOTOpbIMH, cornacHo yuenuio HM.I1. [lagnosa, dopmupyercs BpeMeHnan
cBA3b. OTBeTHl BHECHTE B BHJIE OyKBeHHOro 0bo3Hauenuda B tabnuuy B JIucre orseros. Ecnu nna
Habmonaemoii peakuun (Habmonenus 1-1, 1-2, 1-3, 1-4) dopmupoBaHHe BPEMEHHOH CBA3ZH HE
Tpebyerca, BnuiuTe B Tadnuuy 0ykey K.

Bapuanumuv omeemog:

A) BKYCOBBIE PELIENTOPEI POTOBOH MOIOCTH;

b) ceruarka rnasa;

B) nponpuopenentopsl;

I') cnunaneHbIE TAHTTIHH;

J1) ABHTaTenbLHBIE EHTPBI CIHHHOTO MO3Ta;

E) Bepxune OYTpBl YETBEPOXOIMHS

/K) HeHTp MHIEBAPUTENLHEIX pepIeKCOB NPOIOITOBATON0 MO3Ta;
3) BKYCOBOH LUEHTP KOPBI DOMLIIHX MOIYILAPHIA;

) spurensubii HEHTP KOPBI QONBLITHX TTOTYIIAPHI;
K) (ropmupoBanne BpemeHHOH CBA3M HE TpeOyeTCA.

CornacHo yyenuio MsaHa lMNetposuya MNasnosa, BpemeHHan cBA3b obpasyerca mexay
ABYMA LeHTpamm Kopbl bonblumx nonywapui npu sbipaboTtke ycnosHoro pednekxca.
YcnosHbin pednekc mbl HabNAaNn TONBKO OAUH — CNOHOOTAENEeHME B OTBET Ha
3aXKUraHme namnoyku. BpemeHHan cBA3b, B AaHHOM caydae, dopmupyeTcs mexay
3PUTENbHBIM LEHTPOM KOpbl BONbLIMX NONYLWAPUIA U BKYCOBbLIM LLEHTPOM KOpb!
6onbwux nonywapuin. Cootsetcraytowme byksbl M - 3 aonkKHbI BbiTh B BAaHKe OTBETOB.
[onyckaetca v otser 3 — . U ToT, U Apyron BapuanT — 1 Bann.



Bce octanbHble BapuaHTbl — 0 6annoe. OaHa 6yksa, xoTb 1 npasunbHan — 0 6annos. Tpu
n bonee byksbl — 0 Bannos. BpemeHHasa CBA3b — 3TO CBA3b MEXAY ABYMA HEPBHbIMM
UeHTpamm.

Bce octanbHble pednekcsl 1-1, 1-2, 1-4 6binmn 6€3ycnoBHbIE, HUKAKMX BPEMEHHbIX
ceasen He obpasyeTtca. CheposarensbHO npasunbHblie oTBeThl B Tabnuuye - K. 1 — 6ann.
Bce octanbHble BapuaHThl — 0 bannos.

Hatsonenune Ne | 1) PediekropHas 2) Cxema peduiexca 3) BpemeHHas cBA3b
ayra (8 6a/110B) (8 6as1s10B) (4 6ay1a)
HabGnronenue 1-1 K EC —_—> EP K
Habawonenue 1-2 b BEC —> EP K
Habnwonenue 1-3 )i | VC —> VP U-3
HabGmonenune 1-4 E EC — EP K
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Hacrs 2 (14 6annos). Habmwopnennn 2-1, 2-2, 2-3, 2-4, 2-5.
Japanue 4: lpaduk (4 6a101a), nadmwoaenns 2-1 n 2-2.

Habmonenne 2-1: [lasalite npeacraBum, 4uro ¢ koroMm Ne2 nposenun 50 npod. Kakoi wu3
NpeACTaBNEHHBIX TpaUKOB OYIET COOTBETCTBOBATEL PE3YILTATAM MPOBEICHHOIO IKCNEpUMeHTA?
OTBeTr BHECHTE B BHAE OVKBEHHOTO 0003Hauennd B Tabmuny B JIucre oTBeT0B.

Habmonenne 2-2: Jlapalite npeacrasuMm, uto ¢ cobaxod nposenn 50 npod. Kakol wu3
npeacTaBleHHBIX TpauKoB OyAeT COOTBETCTBOBATE PE3YyALTATaAM MPOBEICHHOIO IKCIEpHMEHTA?
OTBer BHEeCHTE B BHE OVKBEHHOTO 0003Havennd B Tabmuiy B JIucre oTBeTOB.

A = B

] ] ]
i & g
ANA AN A pn,
] 10 20 30 40 50 5] 10 20 3 40 5 1] 10 20 30 40 50
Nt npoGe k2 npoGb Mg npoGel
2 : :
@ @ @
] b 20 30 40 s} [} 10 20 30 4 51 ] 10 0 k1] 40 50
Ne npobel Nz npoGb Ne npoSel
Habmaonenue Ne 4) I'paduk (4 6anaa)
HaOmronenne 2-1 I’

HabOmronenune 2-2 A




HabnwopeHue 2-1

MNpeacTaBNeHHbIN IKCNEPUMEHT PEKOHCTPYMPYET ONbiTbl Ia8apaa TopHAaKa ¢ npobaemHbim ALMKOM. KowKa
obyyaetca sbibuparbcs U3 AwmKa metogom npob u owmnbokK. B npobe Nel kot byaeTt oueHb A0NT0 BbIBUpPaATLCA K3
AWmKa, 8 npobe Ne 50 — posonbHO BbICTPO.

CnepnosatenbHO, Ham HyXKeH rpaduk, Ha KOTOpom
obwen TeHaeHumnen Byaer cokpaweHue
BPEeMEeHM BbIX0Aa KOTa U3 AWMKA NO mepe
yBEANYEHUA KONUYECTBa NPONAEHHbIX Npob.
EANHCTBEHHbIN noaxoaawmi rpadpumk
npeacrasned Ha pucyHke I UmeHHO Takue
rpadmkm nonyumn TOpHAANK B pe3ynbTate CBOMUX
3KCNEPUMEHTOB.

Buibop npasunbHoro rpadpuka ans 3roro
HabnwoaeHnn 8 3aaavmnn 4 «padpuk» — 2 banna.
HesepHbii 8b1Ibop — 0 6annos. BoibpaHbl 2 nnm

sl Depeon. ©
0 H ¥ 2
- T T T

6onee rpapukos - 0 6annos.

: kot Ne2, npoba Ne1

oo™
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HabnoaeHue 2-2

3aecb NnpeacTasNeHbl NOANMHHBIE Kaapbl KNaccuyeckux akcnepumeHTos J1.B. KpylwmHCKoro ¢ Henpo3payHom
WMUPMOW, BbINONHEHHbIE Ha Buonoruyeckom dpakynotete MIY. BugHo, 4to n cobaka, 1 KOWwKa pewwanu
NOCTaBNEHHYIO 3a4a4y C NepBoro pasa. To ecTb peweHue 3a4a4m NPoU3oLWN0 He C NOMOLbIO 0by4yeHus
meToaom npob u owmnbok, a C NOMOLLBIO PACcCyA04HOM ACATENbHOCTH.

lpaduK, AEMOHCTPUPYIOWMIA AaHHYIO 3aKOHOMEPHOCTb, NPEACTaBNAEeH Ha PUCYHKe A.
3a npasunbHbIN oTBeT — 2 6anna.

Bce ocTtanbHble BapuaHTbl otBeTos — 0 6annos.

A =) B

Bpesn
Bpewma
Bpewn

o 1" » » “ 50 0 1 2 ) 10
Nt npoBui N2 npoGei N2 npobeit

$
=
X
s
s
g

Bpewms
Bpems
Bpemn
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3aganne 5: ®opma nosegenusn (10 dannos). Onpegenure, Kakaa GQopMa MOBEASHHA
COOTBETCTBYET KakaoMmy Habmogenuio (2-1, 2-2, 2-3, 2-4, 2-5). Hna kaxnoro nabmoeHHs
BBRIOEPHTE TONBLKO OAHY, Haubonee noaxoaaumyio gopmy noseaeHua. OTBETh BHECHTE B BHIE

OykeeHHOTo 0Do3Hauenus B Tabnuuy B JIncre 0oTBETOB.

Bapuanmust omeemos:

A) 3anevarneHue (MMIIPHHTHHT)

b) knaccuueckuii yCIOBHBIH pediekc;

B) paccyaounas n1esTenbHOCTE;

I') BeretaTuBHBIN Oe3yCcIOBHBIH peduiekc;
J1) pHKCHpOBAHHBIH KOMIJIEKC AEHCTBHH
E) obyuenne metogom npod u ommboK.

Habmonenue Ne 5) ®opma noseaeHus (10 6annos)
HaOmonenue 2-1 E -2 6anna
Habmaonenue 2-2 B -2 6anna
HabOnwonenue 2-3 A -2 6anna
HabOnwonenue 2-4 N -2 6anna
HabOnwonenue 2-5 B - 2 6anna

Bce apyrue sapuanTbl oTeetos — 0 Bannos
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HabnwopeHue 2-3

®PparmeHT 2-3 AeMOHCTPUPYET NOArOTOBKY NTULL K CbeMKam
dpaHuy3ckoro punbma «MTrupbi», KOTOPLIA AEMOHCTPUPOBANCA
8 KMHoTeaTpax 20 net Ha3aA.

Ons Toro, 4Tobbl NTULLI HE BOANKUCL YeNoBEKa U AenbTannaHa,
cospatenu dunbma mcnonb3osanm 3GPEeKT UMNPUHTUHTA,
noapobHO nlyyeHHoro Hobenesckum naypeatom KoHpagom
NopeHyom. OH NoKasan, YTo NTeHUb! BbIBOAKOBLIX NTUL,
CNeayioT 3a TEM ABMKYLLMMCA ODBEKTOM, KOTOPbIN OHU
yBUAENU B CEHCUTUBHBLIN NEPUOA NOCNE BbINYNNEHUA, U,
BUAUMO, CYMTAIOT 3TOT OO BEKT CBOMM poaUTenem.

Kaap u3 dpunbma «lruup..
[lononHutenbHble maTepuansi»

KoHpapa /lopeHy,
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HabnopeHue 2-4

Cneayowmin pparmeHT nossonser Habnwaats nosegeHmne nncol 8 npupoae. OHa npayeT nuuly, 4tTobbl CbecTs ee
NOTOM. 3aTem, Mbl BUAUM NOBEAEHME NUCHI B KNETKE. 3A4eCb CNPATATh NULLY HEBO3MOXHO, HO OHa Npoaensisaer
TOYHO TaKoOM e Habop ABMKEHUIA, XOTb OHU U HE UMEIOT HUKAKOro CMbICNA B U3MEHUBLLMUXCA YCNOBUAX.

ITO TaK 3aBepLIaoWan 4YacTb UHCTUHKTA — QUKCUPOBAHHDLIN KOMNNEKC AEUCTBUIA. ITU KOMNNEKCHI AENCTBUN
suaocneumnduyeckme (oauHakosble y Bcex ocobein AaHHOro Buaa), BpoXKAeHHblIe (NPOABNAKOTCA B «TOTOBOM BUAEY
6e3 npeaBapUTENbHON TPEHUPOBKM, WABNOHHbLIE - CTEPEOTUNHbLIE NO NOPAAKY U GOPME UCNONHEHUA.

BOT 1 8 Hawem npumepe Anca u B NPUPOAE, U B KNETKE BbINONHAET OAHU U TE XKe AUCTBUA B CTPOrom NopsakKe.

14



HabnwoaeHue 2-5

MNaTbih pparmeHT No3sonaeT HabnwaaTb 3a Nnonyraem, KOTOPOMY HaZo NOAY4YUTb opex. [lnsA 3Toro oH
AO/KEH NaN0YKOM UK APYITMM NPeaMETOM CTONKHYTb ero BHu3. Obpartute BHUMaHUe Ha To, 4TO
nonyrau Noay4aer pasHbie matepuansl snepssie. 06 3TOM Ham roBopuTb HaANUCb «nNpoba Homep 1».
Tem He meHee, OH AeNaeT U3 pa3HblX MaTepPUanoB NOXOXKUIN UHCTPYMEHT, KOTOPbIN Npone3aerT B
OKOLWKO 3KCNEPUMEHTA/IbHOro YCTPOUCTBA U NO3BONAET CTONKHYTb OPEeX BHU3.

Tak Kak peweHune 3agavm NpomcxoauT 8 nepsoi npobe, a He meToaom Npob 1 ownbOK, TO Mbl MOXKEM
CKasarb, 4TO 1 3aecb 0byyeHus HeT. Mbl Habnogaem NposBAeHUe PaccyaouHON ALATENbHOCTU UM,
KaK 3TO ABNeHue Ha3biBan BonbdraHr Kenep, UHcanT.

Auersperg AMI, Borasinski S, Laumer |, Kacelnik A. 2016

KAPTOH Goffin's cockatoos make the same tool type from different
materials. Biol. Lett. 12: 2016068S.
npoba Ne1 http://dx.doi.org/10.1098/rsbl.2016 .0689
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Yacre 3 (6 Daanos).

3ananue 6: Passepuyrnsiii nuceMeHHbli oTBeT (6 0anaos). B sToil yactn Buaeodaiina nokasana
oDe3psaHa, KoTOpas B NepBoM (parMeHTe BHAECO C MOMOLILIO JDKOHCTHKA COBMEUIAET HA JIKPAHE
KYpPCcOp € IBETHEIM KBajpatoM. Korga KHBOTHOE BCe AENAET NPaBHILHO, MO METALUIHHECKOI
TpyDOYKE NOCTYNAET BKYCHOE DaHAHOBOE MIOPE.

[Ipeanonoxkure, kKak o0e3psHE VIAeTCA COBMEIIATL KYPCOP € LBETHRIM KBaJpaToM, KOrjaa
JKOHCTHE OTKJTIOYEH (B BHACO3AIHCH OTKIOYEHHBIH NPoBO 0003HaUeH cuHeH cTpenkoi). OTeer
0DOCHYHTE. 3anHIINTE CBOH OTBET B CNENHAILHOE none B JInere orBeToB.

B TpeTbei 4acTu BMALO Mbl MOXem HabnwaaTb 0AMH U3 3Tanos paboTbl, KOTOPan B
nocneaHee Bpems LWUPOKO 0BCYKAAETCA U B HAYYHbIX KPyrax, U B CpeacTsax
maccosoin nHpopmaumm. Ha skpaHe — Mengep — camel, Makaku, KOTOpomy 8
ronosy BXxusneHbl Ymnbl Komnawmu Neuralink, pykosoaumoit MnoHom Mackom.
Ecnm npurnsagetsbcs, BUAHO, YTO Y HEroO ewe He NONHOCTLIO OTPOCAA WepPCTb Ha
ronose nocne onepaumu.

[0 onepauum OH HAY4YUANCA YNPaBAATL KYPCOPOM KOMNbIOTEPA C NOMOLLBIO
DMONCTMKA. Koraa oH BCce aenaeTt NnpasunbHO, Yepes Tpybouky nogaiot
nogkpennexue — baHaHosoe niope. Mocne onepaymm Yunbl HEMPaNUHK Bbinmn
NOAKNKOYEHbI K KOMNbIOTEPY. YUnbl perncTrpmupytoT aktTueHocTb ¢ 2000 anekTpoAaos,
BXXUBNEHHBLIX B MOTOPHbIE 061acTH Kopbl 6onblwKMX Nonywapuin o6e3bsaHbI,
oTBeYaloWmMe 3a ABMIKEHUE PYK U Nafa0HEN. AKTUBHOCTb HEMPOHOB 3TUX obnacTen
MEHAETCA 3aKOHOMepHbIM 0bpa3om, koraa obesbaHa asmxkeTtca. Hanpumep, Koraa
OHa ABMUraeT AXXOUCTUK BBepX, cpabaTbiBaeT ogHa rpynna HEMPOHOB, KOrAa BHU3 —
Apyran. 3anucbiBan HEMPOHHYO aKTUBHOCTb U NPUMEHAA MaTeEMaTUYECKMe
anropuTmbl pacwndpoBKK, nCccnenosaTeN MoryT npeAcKasbiBaTb HAMEPEHHbIe
aAsvkeHua Nengxepa 8 peanbHOM BPEMEHM.




6) PazBepHyThIil NMCbMEHHbINH OTBET:

B momopuyio kopy obe3banbl excugiienst 31eKmpoosl, KOMopsle COCOUHEHBbL € YUNOM (Yunamu),
8MHCUBIEHHBIM NOO Kodxcy. Qun ceazan ¢ Komnviomepom, KOmopulil onpeoesisiem no HeupoHHOU
AKMUGHOCHMU, 8 KAKYI0O CIMOPOHY 0be3bana deuzaem pykou. Kypcop na skpane nepemeuiaemces 6
COOmMEemcmaylouiem HanpasaeHu.

YnoMuHaHue MOTOPHOHM, HIMEHHO MOTOPHO#H KOpBI 0OsA3aTenbHO. Ecnu He yka3aHO Kakash HMEHHO
Kopa — muHyc 1 0ami. Eciu BooO1Ie HU4Yero Het npo Kopy — Munyc 2 damnna.

Ecam Hanmcano, 4To ympaBiaseT KypcopoM 3a cueT pacmu@poBKHM HEHMPOHHOM aKTHBHOCTH, HO
OOJIBIIIE HUYETO HET — TOJBKO 2 Oajuia.

3HEKTPO,E[B] JOJIKHBI OBITH B KOpCE, a 49HuIl 1101 kosker. He I[TPOCTO «YHII B KOPC».

Ecmn YKa3aHO TOJBKO TO, 9TO o0e3bsTHA YHpaBJIsCT «CHIJIOH MBICJIHY), TO MOMHO IIOCTdBHTD 1 Gamnm.
Ecmam 5T0o Hantucano 0e3 KaBbIYCK, OaJIn CTAaBUTH HE Ha1a0.

Tepmunsl «aemmdparop», «odyda0masCa HEHPOCEThY, «KIACCH(PHUKATOP)» NPU OMUCAHUH TOTO, YTO
JeIaeT KOMIBIOTEP, COBEPIICHHO HE 00s13aTENbHbBL, HO HE SIBJISIIOTCS OIIMOKOM B JAHHOM KOHTEKCTE.
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