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Teno NoKpbLITO LWEePCThLIO

Koxka ¢ 00nbLLUMM KOJTIMYEeCTBOM
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CTpoeHmne Tena o4eHb pa3HOobpasHo

3aboTa o notomcTBe Hamnborsee
pasBuTa

Camoe cnoXHoe noBeaeHmne



PdunoreHus. [epBble MNekonuTaroLwmne — anuueknagyLme — noABUNUChL ot
npecmMblkatowmxcs B Mesosonckyto apy, B Tpuace. B ropckom nepuoge
NOSIBUINCb CyMYaThle U NriaueHTapHble MiekonuTatoume.



CEPAUE AHMADPATMA MTOYKA TIEYEHB
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KOXA

JIETKHE

BHewHnn Bng mnekonutaroLwmnx
BecbMa pa3HoOo0bpaseH, HO B LIENOM
COOTBETCTBYET XapaKTepPHOMY U
Ona opyrnx YETBEPOHOIMX nnaHy
CTPOEHUA.

AHaTomMua n pusnonorus
MIEKOMUTALWNX XapaKTepnasyeTcd
HanUinem Tex xe
doYHKUMOHASbHbIX CUCTEM, YTO U Y
NPOYNX YETBEPOHOIUNX.

OpHako MHOrve 13 aTUxX CUCTEM
OOCTUIMN BbICOKOTO YPOBHS
pPa3BUTUS, TaK YTO AaHHbIN KNacc
cpeau NO3BOHOYHbIX CYMTALOT

Hanbonee
RKLICOVOONDIMMHINRAORAUHUKIN



CEPAUE AHADPATMA MTOYKA TIEYEHE

NOLXKENY JOYHASA
MKESIESA
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MBILILb]
1Y 3b6IPb

KOXA REPRON.

TOHKASA KHLLIKA
JIETKHE

[Mpucnocobnernsa mnekonmTatoLwmx
K >XU3HU B pasnnyHbIX cpeagax
obuTaHus BecbMa pasHoobpasHbil,
X NOBEAEHME OTNNYaeTcH
CNOXHOCTbIO N MHOroobpasunem.

OHK 3aHUMalOT AOMUHUPYOLLINE
nosnummn cpeau HasemMHou doayHeol (B
BOAHOM Cpefe OHU YyCTynatoT JILb
ny4vyenepbiM pbibam).

MnekonuTaroLwmx NCNONb3YIOT B
>KMBOTHOBO/JCTBE, B HAY4YHbIX
NCCneaoBaHUsAX B Ka4ecTBe
nabopaToPHbIX XXMBOTHbIX, Kak
€30BbIX XXMBOTHbIX U COAEepXaT B
Ka4yecTBe JOMaLUHUX MUTOMLIEB.
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Koyka anactunynas,
OoraTta »enesamu.

* [loTOoBblE
 CarnbHble

Monou4Hble ene3bl — BUOOU3MEHEHHbIE
noToBble. VX CEKpET — MOSOKO —
COLEPXUT NUTaTeNbHbIE BELLECTBA,
BUTaMUHbI, 3aLlmLLaeT OT MHPEKLMN.




KpoBeHOCHasa cucrema

AOPTA
JIETOYHAA

APTEPUA

JIEFTOYHAA

- BEHA

B o
[TPABOE JIEBOE
[IPELICEPAME [PELACEPAME
[TPABbIV JIEBbINA
JKENY [JOYEK JKENYJOYEK

» Cepaue cTaHOBUTCS
YyeTblpexkaMepHbIM, Neperopoaka
OenuT cepaue Ha aBe Yactn —
nNpaByto N NEBYIO.

« Kaxpgasi yactb cepaua CoCToOUT M3
npeacepana n xxenygoudka.

» BeHo3Has KpoBb B NpaByto
NONTIOBUNHY CepAua Bo3BpallaeTcd
MO NosSibIM BEHAM (BEPXHEN U
HWUXHEN) N3 DONbLLOro Kpyra
KpoBoObpaLleHus.



KpoBeHOCHas cuctema

o ManbIi Kpyr KpoBooOpaLleHus.

[1pu cokpaLleHnn npasoro
Xenygoyka BeHO3Had KpoBb
NOCTYynaerT Mno fiero4HbLIM apTepPUaM B
nerkue, rge NnponcxoauT ra3o0bMeH,
N apTepuanbHaga KPoBb MO NEroYHbIM
BeHaM BO3BpaLlaeTcs 13 f1ero4Horo
Kpyra KpoBoobpalleHuns B neBoe
npeacepave.

CEPAUE

BonbLwwou Kpyr KpoBoobpaLleHUs.

A3 neBoro xenyano4yka KpoBb BbIXOOUT Yepes npasyto ayry aoptoel. OT Hee oTaensTcd
COHHbI€ apTepPUN, HECYLLINE KPOBb K rofioBe, NOAKMIOUYNYHbIE — K BEPXHUM KOHEYHOCTSM
3aTeM BeHO3Hasi KpoBb cODMpaeTcsd B Nnorible BeHbI M MOCTYMNaeT B NpaBoe rnpeacepame.



KpoBeHOCHas cucrtema

CTpoeHmne 3pnTpoLnMTOB

Pbibbl Jlarywku Mony6s Jlowagu, kopoBbl Yernoseka

QpPUTPOUMUTBLI NTUL, BOSKOBLIMYKIbIE, KNCITOPOAHAA €MKOCTb KPOBUM B 2 pasa
Bbllle, YeM Yy penTunun.



[IbixaTenbHasa cucrtema

INerkne KpynHble, XOpPoLLUO PacTKUMbIE.

[1ns BOooxa >XMBOTHOE NOAHUMAET
rPYOHYIO KNETKY («pacTonbipuBaeT
pebpa») n onyckaet aunadparmy.




Kopkoeoe Fan i
BELEeCcTB0 F S

,/" /.\
Bepxywka 155
nupamMuael

MovyeyHana
apTepuAa

Cocoyek

MovyeyHana
BEHA

MOoYeTOYHMEK
Mozrogoe BeWecTEO

BbiaenutenbHada cucrtema

®ufipozHaa kancyna

MpoKCHMManbHBIA U3BMTOW KaHaney,

JAUCTaNEBHBIA M3BMTON

KaHaney,
BoyMeHOBa Kancyna

KnyBouek

BelHOCAWaA
apTepuona

OKkonoknyBoYHBIA
annapar

—

MpUHOCAWAA
apTepuona

Mexgoneean
BEHA

K apyromy
HedpoHy

Mexgoneean Kanunnapel

apTepua

CoBupaTteneHaa TpybKa
MetnA MeHne

BblgenutenbHasa
cuctema.
OpraHamm
BblOEeNeHns
SABMAIOTCHA TAa30BblE
Nno4kn 60060BMUAHON
doopMblI, KOTOPbIE
HaxoOATCA B
OpHOLLIHOM NOMOCTMW.

rlpO,El,yKTbI BblOEeNeHns No MOYETOYHMUKaAM CTEKAOT B MOYEBOW My3blpb 1 yOANAKTCA U3

OopraHm3ma rno modeuncriyCckaTteribHoOMy KaHary .



[MnweBapuTenbHas
CINC.TenAa

‘ AHADPAIMA TEYEHD I%KEMWO’-IHA’?
HKENE3A

MOYKA CNOXHOCTb

CTPOEHUs
POTOBAA neAMAS
fONOCTh KHLLIKA MWHUManbHa y
XNWHWKOB U

TPAXER

MaKkcumanbHasa y
MOYEBOH
— TpaBOSAOHbIX.
MHMILEBOA - OuyeHb BaXkHYI0 porib
— nrpatoT 3y0bil.

JIETKHE KETYA0K

OTKpbIBaeTCH
KA Whisca

Hapyxy
CODCTBEHHbLIM
OTBEPCTUEM —



HepBHasa cuctema

NcKniounTenbHO BbICOKOrO pa3BUTUS
[OOCTUraeT nepeaHuini Mo3r, XOPoLLIO pa3BuTa
HOBasi kopa, OTBe4varoLas 3a obpa3oBaHmne
YCNOBHbIX pedreKkcos.

Cobaka




HepBHasa cucrema

Boavwue lpodonzoBameii
noaYywapus Mo32

.I T s Mo3zoceyok
lTepednul &
Mo3e

g,oume/lbﬁb/e
y2pel cpedHezo
dosu HepB Mmo32a

O6oHsmensHele 3pumensHeoll

BOJIbLUIME MOJTYLLUAPUSA (ITOMNEPEYHBIA PASPE3)

s
[Tosocamere mena

Kopa



HepBHaAa cucrtema — opraHbl

Y MHOrMX BU0OB XOPOLLO Pa3suTbl Opf

Pya. Yem AnvHHee nuuesas YacTb

ronoBbl, TeM BosbLLe OBOHATENBHbLIE MNONOCTU, TEM NyyLle OBOHSAHME.

[TodBuxcHoe Opear
HAPYNHOE YX 0o — % paBroBecun —

yacme opzana - T g GHymp(eéHHee yzjr

cnayxa - /’ vepene

Ry -

MModBuxcrbe o y L5\ [TodBuxcHere
2nasa — TN\> HO38pU — wacms
OD20OH IPEHUR = ‘t op2aHa OBOHANURA

YyBcmBumenvrsie
Bubpuccer —
Op2anbl OCAIAHUAR

Opzaner Bryca —
8 nonocmu pma

-~

[na OpraHoB 0CA3aHUA XapaKTepHO
Hann4yune BVI6pVICC —4YYBCTBUTEJ1bHbIX
BOJ1OC.

OpraH cnyxa, B oTnn4yne ot
NPEeCMbIKaoLWKMXCA 1 NTUL,
AOMNOSTHAETCS HAPYXXHLIMW YLIHLIMN
pakoBMHaMM U CIyXOBbIM NPOX040M,
3akaHuumBaowmmcs bapabaHHON
NnepenoHKoN.

B nonoctn cpeaHero yxa He ogHa
ClnyxoBast KOCTO4YKa, a TPpU: MOJ10TO4YEK,

[masa nmeT TUNru4YHoe ctpoenne. Ho uBeTHoe 3peHfE WP ELEX BIHOK) y cobakuy,

Hanpuvep, 3peHne YepHo-benoe.



HepBHaa cuctema -BH[

Becenocme

[lpuBemcmBue —
1€2KaA Y2po3a

PadocmHoe
Becesnve

K 6e3ycrioeHbIM pegbriekcamM 0OmHOCSImMcs
nuwjesble, ObixamersibHbIe,
0b60poHUMerbHbIE, Mo108kIE,
OpUEHMUPOBOYHbIe pegbriekchl. OHU
8POXOEHHbIE.

YcnoeHble peghriekchbl ripuobpemaromcesi
op2aHU3MOM 8 meYeHUEe XU3HU; Harpumep
yOap o depesy ripusedem K rnadeHur ¢
He20 rooa.

besycaosabie peduiencei:

1. Bpok/ieHsnle, HACTIeACTBEHHO

nepeaaiomecs peaxium,
OONBIIHCTEO 113 HITX HATHHAKOT
(PYHKUHOHHPOBATL CPATY A€ NOC/E
POAICHIA,

2. SAeasioTcs BHAOBEIMIL, T.C.

CROIICTEBEHHEI BCEM MpeACTaBNTeIAM
JAAHHOTO BHAA

Yeaosubie peduiercni:

1. Peaxwion, npioOpeTeHHbie B

fponecce MHANBIAY ATBHON AI3HN

2. MuamemyansHeie.

3. [ToCTORHHEL I COXPAHNIOTCH B

TeseHne Beedl KiHn

. OcymecTRINIOTCR 38 CHET HIUINX

otaeaos LIHC (noaxoproekie sapa,
CTROJ MOSTA, CIIMHHON MO3T)

3. HenocTONHHEI - MOTYT BO3HIIKATS 11
HCHe3aTh,

4. Asmmorcs TNPCIIMYIICCTECHHO

(yHEUIETT KOpBI DOABINIX NOAYIapIii



OcobeHHOCcTH BH[

UHcalm - o603Ha4aem gHe3ariHoe ycmompeHue cymu ripobremHou

\/

/7
%*

Cum.nylal TN

B onbiTax ¢
4YernoBeKkoobpasHbIMU
obesbaHaMU, M
npeanaranncb 3agayn,
KOTOPbIE MOIMK ObITb peLleHb!
NULLIb ONOCPENCTBOBAHHO.

Obe3bsHbl Nocrne psaga be3pesyneraTHbIX NPOO Npekpallany akTUBHbIE
OENCTBUS U NMPOCTO pasrnsabiBanu npeaMeTbl BOKPYT, NOCHe YEro Mornm
OOCTaTOYHO BbLICTPO NPUNTU K NPaBUNBHOMY PELLEHNIO.

Tak, cTaBwas 3HameHnTon obe3bsiHa VIMO BMeCTO BbIOMpPaHUS 3epeH n3

necka bpocuna nx cMecb B BOAly, Nocrie Yyero cobparna 3epHa ¢
MOBEPXHOCTH.



NMonoBasa cucrtema

* MnekonuTtarowme nogknacca AvueknagyLine
OTKNagbiBaloT Anua.

* Y cymyaTbIX U NfiaueHTapHbIX MAEKONUTAOLWLNX
pasBUTME AnLa NPONUCXoanT B MaTke. AnuekneTkm
nraueHTapHbIX MNekonuTarwmx HebonbLue (0,05 —
0,2 MM), NneHbl 6enkoBon 060MN04KKN, cogepxkaT
Mano XenTka.

 [locne onnogoTBOpeHUs poucxoauT ApobneHne
Anua, n obpasyeTcs 3apoablLl, BOKPYr KOTOPOro
ob6pasytoTcs 3apobllleBble 060MOYKM.
dopmupyetcs nnayeHma.

e Y CyM4aTbIX MIeKonuTarwLwmnx nnaueHTta pa3sunTta
o4eHb cnabo, 6epeMeHHOCTb npoaornKaeTcd
HeOonro: y rMmraHTCKOro KeHrypy — 39 CyTok,
HOBOpO)K,EI,eHHbIﬁ MMeeT pa3mMepbl OKOJO 3 CM.
OJMNHbI, ANMHa Terna B3POCJ10ro >KUBOTHOIoO AOCTUINaeT




Pa3HooOpa3ue B CTpOeHUMU




3ybbl anddepeHunpoBaHbl Ha pe3Lbl, KINbIKNY,
NpeaKkopeHHbIE U KOPEHHbIE, B CBA3M C pa3HbIM
XapakTepoMm MY NPONCXoanT N3MEHEHNE Yncna
3y0DO0B, X BHELLUHErO CTPOEHUS.

Y XULWHMKOB Cpean KOPeHHbIX 3y00B pasnuyaroT
4yeTblpe XULLIHNYecKkux 3yba, nmeroLimx donee
KPYMNHble pasmepbl 1 OCTPble, pexyLume Kpasi.

3mane

JeHTuH

Y KOMbITHBIX XXMBOTHbIX KIbIKM 0ObIYHO OTCYTCTBYHOT
NN peayLnpoBaHbl, 3aTO KOPEHHbIE MEKOT
cKrnag4yaTtyto NOBEPXHOCTb.

Mynena
OecHa

KocTe

£ KopHes o1
LeMeHT

Y rpbI3yHOB pe3Libl caMo3aTa4ymMBaloLLMECs N pacTyTB -
TEYEHNEe BCEWN XKN3HU; OTCYTCTBYIOT KIbIKW.




Xenyaok y pasHbIX BUAOB MIEKONUTAIOLWMX UMEEeT pPa3fInYHOe CTPOEeHMe, YTO
0O BbSICHAIETCS Pa3NNyYHbIM XapaKkTepoM noeaaemMomn nuLLM.

KU eYHKE PyBey, KHuxxa Muweeos

O4yeHb CroXHO YCTPOEH XenyaoK Yy XBa4YHbIX KOMbITHbIX
— COCTOMUT U3 YeTblipex oTaenosB:

« CHavana nuuia HakannueaeTcsa B pybue, rae HauymHaeTcs
ee pacuienneHue noa AeNcTBMEM NPOCTENLLUX U
MUKPOOPraHn3moB.

< 3aTem nonagaeT B CETKY, OTKyja OHa OTpbIrMBaeTcs B pOT
N TWaTEeNbHO NepeXxeBbiBaeTCs.

PybGen Kanxka * nOﬂy)Kl/I,D,KaFl MaccCa npormnartbiBaeTcda N nonagacet B
KHWXKY 1N 3aTEM B CbIYYT.

« PybeLl, ceTka u KHKKa — BUOOM3MEHEHMS NULLEBOAA,
COBCTBEHHO XXEenyaKoM SABMSIETCH TONbKO ChIYyT.

Ceruyr



CTpoeHune KOHeYHOCTEMN

S

Cmonoxodawee Cmonoxodswee [Mansvyexodsawee Dananzoxodswee

Buabl, KOTOpPbIl€ HE OTIINYaKOTCH 6bICprIM berom (MegBegun) n onnparoTcAd Ha BCHO
CTony, OTHOCATCA K cTonoxoAasiLmm, 6bICTpO OeraroLmne XMBOTHbIE OornnparTCAd HE Ha
BCHO CTOIY, a Ha Nalibubl U OTHOCATCA K NanbLUuexoadalwnm (co6a|<|/1, KOLLIKW).
KonbITHbIE, KOTOPbIM HY>XHO rnepegBmnratbCqd O4e€Hb 6bICTpO, OornnparTCAd Ha
nocneaHwro qoanaHry cpegHero rnarnbua N OTHOCATCA K (banaHrOXO,qﬂLI.IMM.



IBONIOLUUA MINEKONMUTAaLWUX
KoHeyHOCTU

3emHoBoonere [lpecmoikarouwuecs [Imuuysr Mnexonumarwue



Moar

The Evolution-Designed Brain

Reptilian Brain =
Limbic System ©
Neocortex @

pre. 1 pHC. 2 pHC. 3 puc. 4 pHE. 5
MO3T MO3T MO3T MO3T MO3T
pEID SEMHOBOMHEIX | MPecMBIKARIIKXCA ITHI{ MITEKOMHTAR KX




PbIBEbI. gByxKamepHoe

cepaue,
1 kpyr

KkpoBooGpauwerHus

BprowHan
aopra

Nerowmas
IPTOPUS

i

npeacename

nmadbl

MNpencepawe

)Kenygoue:

Npanas Zyma
ACPTI

Nerounas
apTopuR

3anpiRs
nonas
B

O

nRTYQ0NES

npegcepave

pyru B0pTH

Comiese
ApTEPMM

Nerovnwe

apTepun
Npasoe
npeacapame
HKernyaouex
Nesan ayra Nerowme
BOPT™ DEHLI
/
Nesce
npeacenane
MNpasn Neasit
WOTTYRONIK »xarny,
MNEKOMUTARLWWE

Cepaue NTUL M MNEKONUTAKOWMX YeTbIpeXKamepHoe
C MONHOW NeperopoaKon, KpOBb YETKO pasaensHa Ha
BEHOIHYIO U apTepHanbHylo U HeCMeLUMBaeTes, 2

Kpyra kpoeoGpalleHns

Nerounas
3EMHOBOfHBIE ~ arower
Nesoce
npeacepave 3anuan
nonan
seMa
AprepuansHsi
XOHYC
Npasoe
npeacepane

MNpasas ayra lNesan ayra
aopTel a0pTHl
Nerosxan
BEeHa
.\‘.
N\
Henyaouex .neooe
npeacepane
NPECMBIKAIOWMECA

Cepaue 3eMHOBOAHBIX W NPECMbIKAKLWMXCA

TpexkamepHoe (MCKN. KpoKoaUnbl - 4-xKamepHoe
cepaue), 2 kpyra kpoeooBpaleHns

CTPOEHME CEPAEL PA3HbIX NMO3BOHO4YHbLIX

Cepaue
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