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WHTENNEKTYA/IbHbI TPEHAKEP "NMPO3PEHBLE" 3.1 Brocgepa (1)

IpaHuubl 6Uoc depbl 3eMnu NPOBOAATCA NO rPaHULIAM pacnpoCcTpaHEeHUA KUBbIX
OpPraHU3MOB, a 3TO 3HAYMT..
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WHTENNEKTYANIbHBIV TPEHAMKEP "MPO3PEHbLE" 3.1 Buocdepa (2)

Atmocdpepa - cnow TonwuHom 6onee 8% paguyca nnaHeTbl. 2 Ma:
Buocdepa - croii TonwmHon meHee 0,77% paguyca nnaHeThbl, 550-65 Mixi ne';'.epBb'e Niopn 4550 MAH neT:
a ecnu y4ecTb, YTO OCHOBHAasi Macca OpraHu3MOoB XMBET Ha [MHO3aBpb \QOPM"POBaHMe 3emnu

rpaHuue pasgena cpeq, 1o undpa ewé meHbLue! Niogy
MnekonuTatowme
Pactenns

JKnBOTHbIE
MHOrokneTouHble A527 MIH NeT:

~ 380 M/H neT:
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1% : g oaamt SEMADA ~ 4000 MNH neT: KoHel
21% B Knchopon 2 -.3150‘635 MR NET. === . nosaHei TAKENoi BombapaupoBKN;
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WHTENNEKTYANIbHBIA TPEHAMKEP "MPO3PEHLE" 3.1 Buocdepa (12)

MecTo yenoBeka B CUCTEME OpraHM4yecKkoro Mupa

LapcTtBO XKuBotHble

MoauapcTteo MHoOrokneTo4yHble XXUBOTHbIE

Tun Xopaoeble

Moatun YepenHble, unu Mo3BoHO4YHbIe
Knacc Mnekonutarowue, unu 3sepu
OTpan MpumaTbl

CemenctBo rOMVIHI/I,qu (4enoBekooGpasHble 06e3bAHbBI)
Pon Yenoeek
Bup,

YenoBek pa3yMHbIN




UHTENNEKTYA/TIbHbIVA TPEHAXEP "MPO3PEHBE" 3.3 Okonornyeckas HuLa YernoBeka 1 KUBOTHbIX (13)

HHI[ICBI)IC HECITH U JKOJIOTHICCKHC ITUPAMHUIBbI
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Bornblas YyacTb 3HepruM B Uenu nNUTaHusa npu nepexoge ¢ 0QHOro YpoBHSA Ha Apyron Tepsietca. K cneayrowemy 3BeHy B Lenu
NUTaHUA MOCTyNaeT TOMbKO Ta 9HEpPrusi, KoTopas 3akfiyeHa B Macce npedblaywero noefgaemoro 3seHa. [loTepu aHepruu
cocTtaBnsalT okono 90% npu Kaxoom nepexoge vepes Tpoduyeckyro Lernb. Hanpumep, ecnu sHeprna pacTUTenbHOro opraHuamMa
coctasnset 1000 [, To Nnpu NOMHOM NOeAaHUn ero TpaBosAHbIM XMBOTHLIM B Tene nocnegHero accumunmpyetcsa scero 100 [, B
Tene xuwHuka 10 [k, a ecnn 3TOT XMWHUK ByaeT cbedeH ApyrnMm, TO B €ro Terne accumunmpyetcst Tonbko 1 [k aHeprun, TO ecTb
0,1%.

B pesynbrate aHeprusi, HakonneHHas 3efieHbIMU pacTeHUSAMU B LENsX NMUTaHUA, CTPeMUTENbHO uccskaeT. MoaTtomy nuwesas
uenb He MOXeT BKNtoyaTb 6onee 4 — 5 3BeHbeB. MoTepsaHHaa B LENAX NUTaHUS SHEPTrMS MOXET OblTb BOCMNOSIHEHA TOMbKO 3a CYET
MOCTYNSEHMSA HOBbIX ee nopuun. B akocuctemax He MOXeT ObiTb KpyroBopoTa 3Heprum, nogobHo KpyroBopoTy BewecTB. XKu3Hb n
PYHKLMOHNPOBAHMNE NMOOBON 3KONOMMYECKON CUCTEMbI BO3MOXHbI TONBbKO NPW OAHOCTOPOHHE HanpaBneHHOM NOTOKe 3Heprun B Buae
COMMHEYHOro N3ry4yeHns Unu npu NpUTOKe 3anacoB roTOBOro OPraHNYeCcKoro BeLecTsa.



UHTENNEKTYAZIbHbIA TPEHAXKEP "MPO3PEHbLE" 3.3 Okonornyeckas HuLa YenoBeKka U XXUBOTHbIX (14)
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MHTENNEKTYA/IbHbIV TPEHAMEP "MPO3PEHbLE" 3.1 Buocdpepa (13)

WEPAPXWUA YPOBHEW OPTAHWU3ALMU XXUBOW MATEPUM ~

AGHOTHYECEMO KOMNONENTM
MaTepus

——

S‘ = ! __ XuUBasl U HEeXUBana

—

BHOTHYECKHE XONPOHANTM

1 NONE

Ynopsaao4yeHHOCTb U HanpaBrieHHOCTb pPa3BUTUSA NpocnexnBaeTcsa B buocdepe,
a Takke Ha Bcex ypoBHax MUPO3OAHUA.

YKuBasi oT HEXMBOU MaTeEPUKN OTNNYaETCS PasfIM4HOWU CKOPOCTbIO TEYEHUS MPOLIECCOB.



UHTENNEKTYAZIbHbIA TPEHAXKEP "MPO3PEHbLE" 3.3 Okonornyeckas HuLa YenoBeka U XXUBOTHbIX (31)

BHU/JAbBI B3AUMOOTHOINEHWNA MEXKTY OPTAHU3MAMHU

CUMBHO3 HEWUTPAJIN3M

[MyTyaJ'lll?.M KOMMEHCATH3M [ KOOMepanusn [napasuTmm] [Komcypeﬂuuﬂ]

e

KBAPTHPAHCTBO COTp‘dl’lC'jHH‘ICCTBO] [HRX..'ICGHH‘ICCTBO [ BHYTPHBHI0Bas [ MC/KBHI0BAsI

”

P

d)opma cuMOHoO3a, npu KOTOpOI‘:I MNPUCYTCTBHE Kax10ro U3 ABYX BHI0B CTAHOBHUTCAH o0s3aTe/1bHbIM

s/ AR I JU1s 000MX M MapTHEPHI (MJIH OJIMH M3 HUWX) HE MOTYT CYIIECTBOBATE JPYyr 0e3 Jipyra
[ thopma cuMOUO3a, IIPU KOTOPOH OJIMH U3 COMUTENLCTBYIOLMX BHJIOB NOJIydaeT Kakylo-11u0o
KOMMEHCAJIN3IM ) ) )
. OJIb3Y, HE MPUHOCS APYTOMY BHAY HU Bpeia, HU IMOIbL3bI
[ KoOIEDA (hopma cuMOHO3a, IIPU KOTOPOH COBMECTHOE CYLLIECTBOBAHUE BBITOIHO AJI1 0OOHUX BUIOB, HO He
nepanusi o0s13aTesIbHO JJ1sl HUX
[ ¢opma aHTHOMO3a, KOT/1a IPEeICTABUTENH OJTHOTO BU/1a HCTIONB3YIOT MUTATENbHbIE BEIECTBA MM TKaHH
napasunTusm “ J
apas 3 oco0eii ApYroro B, a TAKKe ero caMoro B Ka4ecTBe BpeMeHHOI'0 HJIM [IOCTOSIHHOIO MECTOOOUTaH S
[ (dhopma aHTHOMO03a, MPH KOTOPOM OPraHM3Mbl UM BH/IBI COTICPHUYAIOT APYT € APYTOM B MOTpeOIeHUH
KOHKYPEeHLHSI -
L OJIHMX U TeX JKe 0ObIYHO OrpaHUYEeHHbIX PECYPCOB

dhopma aHTHOHO03a (Tpoduueckue Lenu), NpH KOTOPOM MpeCTABUTENH OAHOIO BUAA TUTAKTCS
MPE/ICTABUTEISAMH JIPYTOT0 BHIA




WHTENNEKTYAIbHbIW TPEHAXKEP "MPO3PEHbLE" 3.3 Obwas 6uonorus (58)

OPI'AHM3AILINA YIIPABJIEHUSA AFPEFAIIPIEFI ZKNUBOTHBIX (JIBBI/IHBIﬁ HPAflll)
YHOPSAA04Y€HHOCTh HH(POPMAIMOHHO-AJITOPUTMHYECKHUX MOAYJIeH
o0ecrneYeHus NMoBeACHUA 0Co0en

OC — okpyxaromas cpena.

\
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MHCTUHKTBI

npuoOpeTéHHbIe
MHCTHHKTBI




MHTENNEKTYA/IbHbIV TPEHAMEP "MPO3PEHbLE" 3.3 Obwas 6uonorus (59)

5% :OPTAHU3AILIMS YIIPABJIEHUS ATPETAIIMENA B OBHIECTBE JIIOJAEHA
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:| popmupyromascs ff:
NCUXHKA -

HHCTHHKTBI

MHTYHLIHA co0cTBeHHOE TPaAHLIUH unctunktsl |3 | warynoms coOcTBEHHOE TPaIULHH
pepaexcol Jif [l BooOuwe pasyMeHHe KYJIbTYPbI peduieKchbl

Bo0OLIE pazymeHue KYJIbTYPbI




WHTENNEKTYA/IbHbIW TPEHAXKEP "MPO3PEHbLE" 3.4 — "annapaTtHoe obecrieveHune" (1)

3.4 YenoBek, Kak buonornyeckum oowLeKT — "annapaTtHoe obecne4vyeHue"

B nosBegeHuun BbICLUMX XUBOTHbIX NpeobnagaeT He BpoxaeHHas uHgopmaums, a npuobpeTeHHas B npouecce
BOCMUTaHWS B [OETCTBE W HaKoNfMeHHass ocobsAMM Kak OnbIT B3aMMOAEWCTBUS CO CpPedon KaXaow W3 HUX.
OTa uvHdopMauma npegctasnser cobow cBoOero poda HaACTPOWKY Hag QyHOAMEHTOM  BPOXAEHHOIO
MHOpMaLUNoHHOro obecneyeHusi nosegeHus (6e3ycrnoBHbIX pedneKkcoB U MHCTUHKTOB).

HEPBHAA CUCTEMA-HC (HeitpoCerts)

[LlHC qeurpanbuaﬂ] i ;g
E.om [ MHC - nepucepuyeckas | \
7>) !

SHERE CnmmonJ / \ |

‘ 5'9.3" l = S R ‘..- ------------- A
M'noranamyc | ( CHC * | | BHC ——»0Orpenst BHC | |
v ' lcomatuveckas| ! osWeprom |
unodia  CEETTETER ) oToyawoi 1 |
(yHacTsyer 8 TepMOperynaumMM) : rr v ol 2 o[TORCHMHBIA |
| 1. Omg:%ggs:faren. | 1 % : )B*(;Lyggﬁprauu oKpecTuosbiit | l

I' 2.0praHbiqyeCTB | @~ — - = — = - = = - = — =~ f

Cumnartuyeckas HC
BoIXOAWT U3 CNHHKHOM MOGI’&

~ L BLIXONT W3 FONOBHOMO M } '

) { i/{ﬂapacmnamecxaa HC) |
:
|
|

CAWHHOrO MO3ra
| Crsonst HepBoB
B0Mb NOIBOHOYHWKS Oraens. .
| (nepepacnpeaenser Kposs efONOBHOM _(KpaHWanbhbil) ' |
MEXAY AAPOM K oGonoqxou) eKPECTYOBbIN (cancpanbuuu)

Ho Ha ogHOM U TOM Xe ddyHAaMeHTe MOryT ObiTb BO3BeAeHbl pa3Hble HaACTPOUKM.



WHTENNEKTYA/IbHbIW TPEHAXKEP "MPO3PEHbLE" 3.4 — "annapaTHoe obecrieveHune" (2)

CTpoeHune HenpoHa KneTouyHbin ypOBeHb OpraHu3auumn XXU3HU
@PyHKUMOHaNbHas eguHuLa HEPBHOW CUCTEMbI - HEMPOH. TUNUYHLIN HENPOH ObBnagaeT BOCNPUHUMAIOLEN MOBEPXHOCTLIO B BUAE
KJI€TOYHOro Tena (CoMbl) U HECKONbKNX OTPOCTKOB - AEHAPUTOB, Ha KOTOPbIX HAXOOATCS CUHANCI, T.€. MEXHENPOHHbIE KOHTAKTHI.

T AKCOH HEpBHOWN KneTkn obpasyeT cMHanTU4YeCKue CBs3M C ApYrMMyU HEMPOHAMMK Unn C

N 3P PEKTOPHBLIMU KneTkamu. KOMMYHUKaTUBHbIE CETU HEPBHOW CUCTEMBbI CKNaablBaOTCS
[~ NS N3 HEMPOHHbIX Lenen, 06pazoBaHHbIX CUHANTUYECKN B3AaUMOCBA3aHHbIMW HEMPOHAMM.

- BoatykaAKLLMEA B come HenpoHOB HaxoaAaTca AAPO N AAPLILIKO,
MNpecukantuyeckas BX0R TopMosHoi @ TaKKe XOpOLWO pa3BuUTbIN annapat BuocuHTesa,

TEpMUHANE R L o
P ; & = | BXCR  koTopblii  NPOM3BOAMT  KOMMOHEHTbl  MeMbpaH,

=
CHHAMTWHECKRR e Ms — 71 X CuHTe3npyeT (epMeHTbl W gpyrme  XuMuYeckue
LeHgpu I~ [ coeavHeHus, HeobxoanMble Ans cneumann3npoBaHHbIX
N & (OYHKUMIA HEPBHbIX KITETOK.

- OenpouTs OeHpputbl
iy /I‘ [leHAPUTBI, BLIPOCTbI KNETOYHOTO TENa, Yy HEKOTOPbIX
‘E. HEMPOHOB AOCTWralOT ANUHbI Goree 1 MM, U Ha X
\

aonto npmuxogutcst 6onee 90% nnowaan NOBEPXHOCTU
HenpoHa. [eHOopuTbl  MHOIMMX HEWpOHOB obrnagatoT
noTeHunanynpasnsieMon NPOBOANMOCTbLIO.
AKCOH
CneumanuanpoBaHHbIA Y4acToK Tena KneTku (Yawle
AKCOHHBIIA COMbl, HO WHOrAa - AeHgpuTa), OT KOTOPOro oTxoauT
XONMHK aKCOH, Ha3blBaeTCH aKCOHHbIM XONTIMUKOM.

HelpoHbl coobuiatoTca gpyr ¢ ApYroM € NOMOLLbIO
NoTeHUManoB QJOeACTBUA, pPacrpOCTPAHAILWNXCA B
HEeNpPOHHbIX Liensax no akcoHam. NoTeHumansl AencTems
MOCTynalwT OT OAHOr0 HerpoHa K crneaylolemy B
pe3ynbTaTe CMHOMTUYECKOM nepepayun. B npouecce
nepegayun AOCTUILUMA MNPECUHANTUYeCKOro OKOH-
YyaHuMA noTeHuMan genctems OObIMHO  3anyckaeT
BbICBOOOXOEHME HEeMpOMeOMaTOPHOro BELLECTBA,

CunanctkoTOopoe nMbo BO30OyXAaeT MOCTCMHANTUYECKYHO
= KNeTKy, TaKk YTO B HeW BO3HWKaeT paspsg U3 OAHOro
W HECKONbKUX MOTEHUnanoB [OencTBusi, nmbo
TOPMO3UT €€ aKTUBHOCTb. AKCOHbl He TOJSIbKO
nepenarnT MHGOpPMALMIO B HEMPOHHLIX LENnsiX, HO U
AOCTaBMAKT  MNyTEM  AKCOHANbHOrO  TpaHcnopTa
MpecuHanTH4eCKoe OKOHYaHHE (TePMUHans) XMMUNYECKUE BELLIECTBA K CUMHANTUYECKUM OKOHYaHUAM.

AKCOHHEIA
XOMMHK

MuenuHosan cOoNOMKa —_

i~

Mepexsat PaHBbe

MOCTCHHANTUYECKHI
ANCMENHT




WHTENNEKTYA/IbHbIW TPEHAXKEP "MPO3PEHbLE" 3.4 — "annapaTHoe obecrneyeHune" (3)

HeﬁpOHbI KJ'IaCCI/ICbI/ILlI/IpyI-OTCﬂ NO HECKOJ1IbKUM MNMPU3HAKaM. Tnu4HAa= CTPYKTYpa HEHFJDHE
1) no ¢hopme mesa — 3Be3gyaTble, BepeTeHoobpasHble, MMpamMuaHbie U Op.;
2) no nokanu3ayuu — LeHTpasnbHble (pacnonoxeHsl B LIHC) n fexpput s o e
nepudgepundeckme (pacnonoxeHol BHe LIHC, a B CNMHHOMO3roBbIX, YepernHo- o
MO3roBbIX M BEreTaTMBHbIX FAHIMNAX, CINETEHUAX, BHVTDU OPraHoB);
3) Mo yucsy ompocmkoe — YHUNONSApHbIe,
\x Oenpputsr OUMONSPHBLIE U MYNBTUMONSPHbLIE;
| 4) no pyHKUUOHasIbHOMY MPU3HaKy —
peuenTopHble, 3pepeHTHbIE, BCTABOYHbIE.
Tene TepmuHanu - Ape

Appo AKCOHa pejjenTopHble (addepeHTHbIe, YyBCTBUTEMbHBIE)
/‘ HEeMpOHbl MPOBOAAT BO30YyXAeHWe (MMNynbCbl) OT
peuentopoB B LIHC. Tena aTnx HEMpoOHOB pacmno-
- | NOXEHbI B CMMHAIbHbIX FAHIMUAX, OT Tena oTxoanT
/A / —— OAWH OTPOCTOK, KOTOpbIM T-oOpas3Ho genuTtca Ha
\ AKcoH / : OBe BETBW. aKCOH M aeHaput. OeHapuT (NOXHbIN
| v aKCOH) — ASNIMHHbIN OTPOCTOK, MOKPbIT MUENMHOBOM
Y obonoykon, OTXoOMT OT Tena Ha nepudeputo,
X » \| PasBeTBMAeTCcA, NOAX0As K peLlentopam.

/ OeHapuTtbl

\ ’\ j AdcpepeHTHLIE HENPOHBLI (KOMaHaHbIe no NaBnoBy
W.1.) npoBogaT nmnynsckl n3 LUIHC k opraHam,

KNaTodHoe Teno
ry

/”x Napaxeat Parewa
-____.:\'-a'

Akoon | KneTka LWeanna
MuenvHosan obonoyvka

HanpaBneHMe CUrHana

—— Byropok AKcoHa - M

MpecuHanTUyecKun '
nonRen Cunanc —()

> epmuHanb AKCOHa/ /' MocTCcUHANTUYECKUIA

Heipomepuatop / HEeUpPOH
Z./ (nocne BuiGpoca) 3TY PYHKUMIO BbIMOSHAKOT AJIMHHbIE

Tepmunanu = & Axcon  AKCOHbI HEMPOHOB (AnMHa MoxeT Aocturats 1,5 m.). Ux
Ll p— Tena pacnonaratlTcs B nepegHux porax (MOTOHENPOHbI) U
/ BGOoKOBbIX porax (BereraTMBHbIE€ HEMPOHbI) CIMHHOMO MO3ra.
BcTtaBo4Hble (KOHTAKTHbIE, UHTEPHENPOHbI), KOTOPbIE BOCNPUHUMALIOT
KonnartepanbHblit HEPBHbIE NMMNYNbCbl OT adpdPEPEHTHLIX HEMPOHOB N NepeaaroT Ux Ha
AKCOH apepeHTHbIE HENPOHLI. PasnuyatoT Bo30yKaatoLme n TopMmossiime
BCTaBOYHbIE HEVPOHDI.
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MPOROIKUATENLHOCTL - Tenbue MaunHn Pasnu4yHble ceHcopHble peuenTopbl  MOryT BO30yXgaTbCs nNog  BhAVMSHUEM
cTuMyna . afleKBaTHbIX pasgpaxutenen pasHbIMKU MYTAMU: OTKPbITUEM WOHHbBIX KaHanos
(mexaHo- 1 xemopeuenTopbl), W3MEHEHMEM MNPOHULAEMOCTM MeMOpaHbl

T nn (TemnepaTypHble peuenTopbl) NUMGO MNPAMbIM - UK HENPAMbIM  U3MEHEHMEM

Aedopmaums kancyne! | - XapakTepucTuk MembpaHbl (BO3AEWCTBME INEKTPOMArHUTHbIX Wn3nydeHun). Bo

BCEX Cry4aax rMaBHOW MPUYMHOM pa3BUTUS peuenTtopHoro noteHuuana (Pl1)
ABNAOTCHA M3BMEHEHMS NPOHMLLIAEMOCTM B MeMbpaHe peLenTopa.

A

HapyxHas CTOpOHa
PR EEEEEEEEEEEEEEEEm---=-==

\__,//\Z :+++++++++++++:

Mepsbin nepexsar MeMGpaHa .—

Pansbe

TepMVIHaJ'Ib OKpyXeHa aecATkaMmn n COTHAMU KOHLUEHTPUYECKN
pacnofioXKeHHbIX KIeTOoK, AaBfieHne Ha KOTopble (MexaHl/I‘-IeCKVIVI CTVIMyﬂ)
¢ BHYTPEHHSASA CTOPOHA

MoteHuuan
- LEevcTBUst
N
- /
v PeuenTopHbiii
= ) *\ Mopor noteHuuan
/ s U T A
Hauano
pasfpaxeHust
HapyXxHasa CTOpPOHa
HepBHas Py P
KIneTKa

BHYTPEHHSA CTOpOHa

BbI3blBAET U3MEHEHUSI MOHHOW NpoBoauMocTyh (Na+ BXoaMT B TepMUHanb), Aenonspusaumns MeMopaHbl
o6ycnoenueaeT nosiBneHune Pl, pacnpocTpaHsiowerocs 4o nepBoro nepexsata PaHBbe, rae 1 reHepupyeTcs noTeHuuwan gencteus (M0).
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Bocnpustve pasgpaxutenen (CTUMyNOB) OpPraHM3MOM OCYLLECTBIISIETCA C MOMOLLbI0 CheuManbHbIX KIeTOK WM OpraHoB, KOTOpble
HasblBatoTCca peuernmopamu. OHWU OEUCTBYIOT Kak Buonoruyeckme npeobpasoBaTteny BHELWHMX BO3OAENCTBUI B ANEKTPUYECKUin curHan. >Kveble
OpraHu3Mbl XapakTepusyoTca NOPoroBon HENMMHENHOW 3aBUCUMOCTBLI0 YYBCTBUTESTbHOCTU S OT UHTEHCMBHOCTM CTMMYyra |, YacTo onucLIBaeMon

7=\
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(+4 ... +40 mB). AMnnuTyaa umnynbca nocTosiH-
Ha. Cvna cTumMyna kogupyeTcsi 4acToTow
UMMynbCcoB - cratkos. MNepegaya nHgopmaumm
OT OOHOW KMeTKM K [ApYyrod npoucxoauTt B

3akoHoM BeGepa—®dexHepa: S = N (log | — log b) = N log (I / b), rae N — pasHocTHasi 4yBCTBUTENbHOCTb, b — abBCoOMOTHLIA Nopor
HYBCTBUTEIIBHOCTU CEHCOPa K CTUMYyIy. Jlorapucpmudeckasa pyHKUUSA YyBCTBUTENBLHOCTU
A B B r Nno3BosSisieT XUBbIM OpraHnamam BOCNPUHMMATb

LMPOKMIA AnanasoH MHTEHCUBHOCTEN CTUMYJIOB.

Bes cymmauumn  NpocTpadcTeeHHan Bonbusan BpemeHHan MembpaHa akcoHa C BHYTPEHHE CTOPOHbI 3a-

CYMMaLHA gmépj;:wewaﬂ CYMMaLNS pskeHa oTpuuaTtensHo (—70 MB) No oTHOLLEHUtO

\ K HapyXHOW NOBEPXHOCTU. Ty Pa3HOCTb NOTEH-

:%‘F'O % '-:“m-—LO M—{j‘umanos Ha3bIBAlOT MMOMEeHYUasioM OKOs

Ky (;/ —Q'Vt—/" (3aBUCALLMM OT INEKTPOXMMMUYECKOrO rpagmeHTa

Teno :g:é:() :,'l i & MOHOB K+), KOTOpbIN Yy CEHCOPHbLIX KIETOK
NenapuThuii MCN _— v OCTaeTcsl  MOCTOSIHHbIM ~ MPU  OTCYTCTBUU

. ctumyna. CTuMynaumMss  CEHCOPHbIX  KMNeToK

npuBOAMT K KPaTKOBPEMEHHOMY MOBbILLEHNIO

I\ NpoHMLaeMoCcT MeMbpaHbl akCoHa AN MOHOB

A Na+. B pesynbrate noTeHunarn Me§n6pa|-|b|
XOMMUK OBpew imc) 20 0 mc 20 0 me 20 0 we 20 MnoBblWwaeTcs Ao HEKOTOpON MOporoBou Beru-
; YMHbI, MOCNE KOTOPOW BO3HWKAET rmomeHyuasn

AKCOHHLIA XONMUK/TaNo o o .

+2 na _W delicmeusi — UMNynbC, Ha3blBaeMbI crialikom

Mepexear Voo Mopor
PaHsbe mV
l—r\
80

AKCOH
+20
Vi |Mopor _____ . .
B AL TR TS | SECEEEEEE S | 115 | EEEEEEEEE EEEEE k-
MpecuHanTu4ecxkun "
TEPMUHHATNE -80 /,
, 71
B akcoHe HaGNipa1cs ouHoYHbIe cnanku 6ez BrCn
ANuTensHOCTL aKCOHANbHLIX CNAnKeB TaKas, Kak y CNnankos B TeNe HEHPOoHY

V HC ACCTHrOST DeNMAHE
mopora. 3rome N[

2NR, varga NCA
JICCTHIART BRN-HN
1.",rl'll'ﬂ

6 N4, xorpa NICA
NDGELILAAT BRNKHY
MIpora

A ravamacrce
CTPRTLEID XONMMER

CUHaricax — MecTax KOHTaKTa OKOHYaHWsi akcoHa
OQHOMO HenpoHa C OTPOCTKOM (OeHOPUTOM)
apyroro. HepBHbIW curHan nepepaetcs 4depes
CMHanc C nNOMOLLbI BellecTBa-nocpeaHuKa,
Ha3BaHHOro MeduamopoM. B pesynbTate

BO3HMKHOBEHUA noTeHumnana aencrTeus
MeamnaTop Ha 0,5 mc BbigendeTcd n 3ambikaeT
KOHTaKT Mexay KneTkamu, nepegasas

noTeHuman [ApyroMy HeWpoHy, [Mocrne 4ero
pasnaraetca (PepMeHTOM, M UMMYNbC Mpepbl-
BaeTcs. MembpaHa akcoHa Aenonsipusyetcs.
JTOoT  MexaHM3M  nosonsieT  obecneunTb
3afepkKy Ans NponyckaHsi HOBOro UMMyrbca.
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MexaHopeuenTopbl
opraHa cnyxa v paBHOBeCUS

doTopeLenTopsl rMasa

" Peuentopel
opraHa 000HSHWA  OpraHa Bkyca

\

|

J

J

J

|
I‘_'_|

XemMopeLenTopb!
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.\

MexaHopeuenTopel

W TePMOPELLeNTORbI KOXM
HoumpeuenTopbi

(peuenTopkl Bonw) KoXW
Kaxkabin opraH obpasoBaH onpeaene€HHbIMU TKaHAMU, UMEOLLMMN XapaKTEPHbIN KNEeTOYHbIN

COCTaB. OpraHbI, KOTOpblE obbeanHeHbI beHKLI,I/IOHaJ'IbHO, COCTaBJIAKT CUCTEMY OpPraHoOB.
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Mavepsa  sappcrarsibvoceToRmmn Mribopaanpa Mepa YyBCTBUTENBLHOCTb — CMOCOBHOCTb OpraHu3ma
noze razoobpassoe | sxuakoe | TBepgoe | JamHa Yactora | Oprasst (KJ'IeTKI/I) BOCIPUHIAMATH pasnpaxeHus (CTI/IMy.I'I)
METPBI repusl YYBCTB )
MATEPILS IPOSIBJIIET KBAHTOBBIE (IIICKPETHBIE) CBOJICTBA HA MAKPOYPOBHE NCXOASILLME U3 OKPYXAoLIEN Cpeabl UMM OT COBCTBEH-
18 - o
181.9““‘ D | HbIX TKAHEW 1 OpraHoB, 1 O0TBeYaTb Ha 3TV pasapakeHus
1016 = - AnddepeHUMpoBaHHBIMN peakuuaMu.
. —— 5| %| B| XapakTepusyetcs:
E [P E E| A| | Anana3oHOM BOCMPUATUS 1 NOPOrom cpabaTbiBaHus.
ﬁ g 10 Tepa .g. g g p
£ 1013
B 07 _ EIR{ES eLlenTopbl
olT O
108 8
Ela 107 0
MATEPI [IPOSIBJIIET BOJIHOBBIE CBOIICTBA HA MAKPOYPOBHE (TakTM/bHasA, 60/1eBas 1 TeMnepaTypHas
I | Mngpa- | Bus- - 2 4yBCTBUTE/IbHOCTD
i | ote | oo 10 100 T ; / )
O H AAAAAAAA AAAAAAANA
7 | 5 ¢ 3syxosse 24 (MHdOpMaLLWS 0 MOIOXKEHNN Tesa B
E | b1 g0 > 3IBYK 6 &% = MPOCTPaHCTBE, CTEMEHN COKPALLEHNS MbILLLL,
X g v 20 - 20000 : igMeIZ: 18 SR pacnosiaratoTcs B MbILLLLAX, CYXOXUANSX,
§ X = - rrvrum SEL IR cycraBax)
B — cAAAAAAAK
3 |2 | Haunnse 10°  xM 3*%10° -
2 4 * 6
4 g E‘;;i‘;:;e 2 TR (xeMopeLenTopb!, 6apopeLenTops! v Ap.
M| X [Merposue | 2 I TAKTIIBHBE OYIIEHAA [0 o | 37; B % pacnosiaratolyecs BO BHYTPEHHUX opraHax)
0 5
Henu 100 Trx | 3*10° 0
P O Bl ©
o | Caurn Ad @ 102 MM 3*1010 Q % BMlD!bI peulenTopOB
M ~ ] ® 10° 3*101! [Inckn Me
. pKess
MATEPILA [TPOSIBJIET KBAHTOBBIE 11 BOJTHOBBIE CBOIICTBA HA MIIKPOYPOBHE 2 s
: z 2 " esibua ncHepa
g ii IﬂIHQ)pa- ¥ | 10+ 1022 = &) ’Ua Y ___ NPWKOCHOBEHME
|2 KpacHoe . 103 et k= W . CBOGO/IHbIE OKOHYAHUS
¢ |4 #Bummoe | 3 302.-950 5m 10 vk | 8%10% % 3PEHHE 3 BOJIOCHHbIX JTYKOBUL,
T |4 [ Vasrpa- )| 107 3%1015 . CBO60O/HbIE HEPBHbIE
B | T | ¢uonerosoe | Y 108 1016 OKOHYaHWs - 60/1b
u = q : .
3 |5y | Pemmren- | o }8_?0 HM igis . Tenbua PyddpuHm — Tensio
1010 10 . Kon6bl Kpayse —xonog
MATEPILS TIPOSIB/IIET KBAHTOBBIE CBOJICTBA HA MIIKPOYPOBHE . Tenblia ®arTepa-MaunHHN
X | Tayva H 1012 gk | 3*10% — [laBneHve
A u 10 102!
cln E 0% 107 . Tenbua onbaxu-MaLioHu
IHI - 105 102 —pacTsHKeHNe MblLLLibI
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PednektopHaa agyra CcOCTOMT M3 LWECTU KOMIMOHEHTOB: peuentopoB, adgepeHTHOro nytn, pedieKTOPHOro LEHTPa,
apbepeHTHOro nyTun, adppektopa (paboyero opraHa), obpaTHom cBA3N. PednektopHble ayrn MoryT ObiTb ABYX BUOOB:

1) npocTble — MOHOCUHaNTMYeckne pedrekTopHble Ayrn (pednekTopHas Ayra CyXOXWIbHOro pedprekca), cocrtosuwme ua 2
HEeNpPOHOB (peuenTopHOro (adydepeHTHOro) N 3EKTOPHOro), Mexay HUMKU umeetcsa 1 cuHanc;

2) cnoxHble — nonucuMHanTu4eckne pednekTopHble ayrn. B ux coctaB BxogaT 3 HenpoHa (Mx mMoxeT ObiTb M 6onblie) —
peuenTopHbIN, OOUH UMW HECKOSbKO BCTABOYHbIX N 9(O(EKTOPHbIN.

HyscrBnienbHbuf Berasoqseii

HyBCTBUTENbHbIW
Helipowu HEeNpoH

HeHpoH

CnNWUHHOW MO3T

OKOHYaHuS
YYBCTBUTENIbHOTO
HEeNnpoHa

————

‘}T e
AsHrare sbHbi égf'

HelpoH

Mbiwua [BUraTenbHbIM
M s HepoH

Koxa

3BeHbs pednekTopHon Ayrn obpasytoT HEMPOHHbIE LENW, COCTOSWME M3 peuenTopHbIX (adpdepeTHbIX), BCTaBOYHbIX W
3phpeKTOpHbIX HEWPOHOB. OTU HEWPOHbI U UX OTPOCTKM 0OOpasyloT NyTb, MO KOTOPOMY HEpPBHbIE MMMYNbCbl OT peuentopa
nepeaarTcs UCMOSTHUTENBHOMY OpraHy Npu ocyLlecTeneHun nboro pedrnekca.

B ocHoBe BO30yXOeHUSA NEXUT N3MEeHeHNe KOHUEHTpaumm katmoHoB K*, Nat n aHmoHoB no o6e cTopoHbl MeMbpaHbl OTPOCTKOB
HEPBHOM KIMETKW, YTO NPUBOAMT K M3MEHEHUIO SMIEKTPMYECKOrO MOTeHUmnana Ha membpaHe kneTtkn. BosbyxaeHne oT peuentopa no
HEepBHOMY BOJSIOKHY nepefaeTcs B CMUHHO-MO3rOBOW raHrmnn. AKCOH HEMpOHa CNMHHOMO3IOBOrO raHrnsg BXOAUT B COCTaB 3afHEro
(4yBCTBUTENBHOIO) KOPELLKA; 3TO BOSIOKHO AOXOOUT 4O MOTOHEMpPOHa nepeaHero pora 1 ¢ NOMOLLBIO CUHANCca, B KOTOPOM nepedada
CUrHana npoucxoauT npu NOMOLLM XMMUYECKOro BellecTBa - Meamatopa, YCTaHaBnMBaET KOHTaKT C TeNOM MOTOHEWpOoHa Winun C
OOHMM K3 ee OeHAPWUTOB. AKCOH 3TOr0 MOTOHEMPOHA BXOOUT B COCTaB nepedHero (ABuraTenbHOro) Kopeluka, no KOTOpOMy
LeHTpobexHO (UueHTpudyranbHO) cuUrHam MOCTynaeT K WCMNOMHUTENbHOMY OpraHy, rae COOTBETCTBYHOLWMIA ABUraTernbHbli HEpPB
3aKaH4yMBaeTCcs ABuratenibHoM 6nswkon B Mblwe. B pesynbsrate NponcxoanT COKpalleHe MblLULbI.
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OPrAHbl HYBCTB

OPrAH 3PEHUA

Cocyducman
| NONKR
Coedunumensyo-mrannan ) CmexnosudHoe meno

Apmepus u eena |
cemyameu |

b
3pumaensibia
nope
OPIrAH CNyXA U PABHOBECUA

Bucowwan xocms  Monomovex

Bapabannan Chyxooas

nonocme pm Hocoznomxa

OpraHHoO-TKaHeBbIN YPOBEHb OpraHM3auum XXU3Hu

OPrAH OBOHAHUA OPrAH BKYCA
OboxamensHsil _ O6nacme
bHER anumenud Rsritian oy, ) 80CNPUAMUR
“mﬁ'}iﬁau@ ) WUHOBNUNG @  20peyu (xenmil)
v b
Monocms noca . A 8

NOKNS Obnacmy
HAM@NbHbIX COCHDUAMUN
peuenmopos K e
d (cuwnui)
/
Cocovxu -

oY Conexozo
F _ (3encrwd)

N Ob6nacms
S G0CnpUAMUn

“_ CAaodkozo
~ (kpacnwia)

SNHUAEPMHC

COBECTBEHHO
KOXA

NOAKOXHAA
KNETHATKA

/ \ / | N

Axcon Mowua, C
PEUENMOp) MOGPONE MOIHUMBKLAR 8NLHAR XONO33

80N0OC

7

Tensue Maswuny Tensue Meliciepa
uenmop eubpayuy nosm

(o u daenenus) (men
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ONOPHO-ABUIATENBHBLIU ANNAPAT

Y

dammorudinn
Sonswion apydvien

ARYINAARG AN A
NPAMEER MOIYS
xutoma
Nog xecan
ceudimeny MRALK 8 X RN
j
speferisman
o, wmmm
W or
m'z:.pnmm
PR e
WANATAPA
e Nepadinr

vpcmes

: 3
il

dh
CkeneT BbIMOSTHAET ABE OCHOBHbIE beHKLI,I/IVIZ MexXaHU4YeCKYyr U 6uonoauqec1(yfo.

OpraHn3amMeHHbIN YPOBEHb OPraHU3aLUnm XXU3Hu
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OTAENLI FONOBHOINO MO3ra YACTU HEWPOHA
qg - Fonoewod mo3e
NT#
- & Moawevox Aerdpumes
Yepenuwe \ §
HOPEab! : ’
B 4 N
AN Mepepaya vepeHoro
gllwmenug. >"' W \‘\,\ MMNYNbCa NO aKCOHY
;/ /7 / \\ Cnunwol
! - MOJ32

L Mexpebepisie rmwnuo:mo
Nepabt HaMpUN

gg;:”" CEMMEHT CNUHHOIO MO3ra
Cpodumintil 2’;’.?,3""'““”

Benoe
nepe GOWECME0

\\ 3 gg;"‘ P Copoe ;’ Mepexoam Pawsoe
i N eewecmeo il Muenuwosan obonovaa
\ ) Hyecmeumens i
N\ KOPOWOK
L ‘l!:cmwmonwua DEISOMBDONUR BXCOMD
yaen (cuwancw)
/ Codanuupasi O6onouxu
/ E:::nono:aoooo Crpoenue cuHanca
] 'l ’ #— Axcow
Musxpompybovsy
' Bonbwebepuoen TUNbI HEPBHBIX KNETOK ' {| l
P : B .o

- Mumoxomdpun o
< w —~ 4

Manobepuoese W) Cunanmuvecsud
f | g e Mpecuwanmuvecsas e oo e
Mombparna '
J / MocMCunanmuwecxas Cunanmueecran wend,
} moMBpang LAowdpum

g Z
& Al

SIOXHOOHOOMPOCTIVamee Mnoe&omboanuamuo WHopmauma TeveT oT 4EHAPUTOB K COME,
K aKCOHY, K CMHarcy.

HepBHasi cuctema perynvpyetr OesTenbHOCTb BCEX OpraHoB W CUCTEM YernoBeka, obycraBnuBasi uX
yHKUMOHaNbLHOe eaNHCTBO, U obecneuynBaeT CBsA3b OpraHM3Ma, Kak eAUHOro LIernioro, ¢ okpy)atollen cpenoi.

OpraHuamMeHHbIN YPOBEeHb OpraHu3auun Xn3Hu
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\’

Y opraHM3mMoB BbIOENSAOT ABa YPOBHSA KOOPANHALNK — BOCNPUATUS N Nepesayn CUrHanos:
» YPOBEHb LIENOro opraHnama, KOTopbIv nonyvyaetr MHpopmauurio U3 oKpyxatrowen cpenbl C MOMOLLLIO
OpraHoB YyBCTB (CoMatnyeckasa HepBHasi cuctema);
> YpOBeHb “0bLLeHNa” KNETOK B Npeaenax MHOroKNeTo4HOro opraHnama (BeretatmBHas HepBHasa cMctema).

' \ Y= 2 — % )
i (L4 “* () WL r g

YBUAETb, yCrblLaTh, MOYYBCTBOBATL , NPUHSTHL pelueHne 1 BuInonHuTL! |
|

TeMnepaTypHa#d PELEeNTOPEl KOMKH
IYBCTBUTEJILHOCTD

Xpyctanuk Mbiwubi

HKOCHOBEHHe
rnasa "

-

Porosuua fcal f

a5
L
‘ 1 |

\
wf

3putensHbin
Heps

Cxnepa Chenoe NATHO
(6enox rnasa) g
Cocygucras Cervarxa » a HEePBHbIE

ofonouxka BOJOKHA
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HB[]BHGH cvMCcCTemMa

LleHTpanbHas

Mepudeprueckan

L/[ Comarvyeckasn

Bererarnenan-\>

BO3GyXKAEHWE, <— Cumnarvueckasn ]

MapacuMmnarvyeckan:
akKTnBauunsa

cKeneTtHas
MbiLLILA

f 4 HEPBHOE BOMOKHO aueTvmxonMH:.
- \ e+ (MOKpBIMOE MUENUHOM

opeLenTopbl
CMWUHHOW MO3r

= seckas MMl Beretatuehan
[MNoaynHeHa Bone He noguuHeHa
yenoeeka BOJIE YesloBeKa
(Ha amu peyenmopakl detcmeayrom PerynupyeT paboty PerynupyeT pabory
CoMaTnuyecKast HepBHasA CUCTEMa ePUPeRUHEcKE MUOpEnaKcanmel)

2

CKENeTHbIX MbILL BHYTPEHHWX
OpraHoB
Buopuansi
%,@ uu‘\ uenp Bel'eTaTMBHaFI HepBHaA CUCTEMA R T
e P ~.  MblLLLbI COCY0B
\ / - \"x " BerevamMBHbie \ o
1 '5“} v »~ o | HepeHble BOMOKHA _
c : | —T ’
/ « B - \ - ; ansa- u 6eTa-
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o “ =245 W 7 nperaHmMoHapHbii ¥ €
/ - Hepunyunaii
ocA3aHue
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WHTENNEKTYA/IbHbIWM TPEHAXKEP "MPO3PEHbLE"

A PedhnekTopHas gyra COMaTU4YeCKOW HEPBHOW QYT

3.4 — "annapatHoe obecne4veHne" (14)

Heilpo - aHgoKpuHHas perynauus OyHKUUI
opraHuama

HyBCcTBUTENBEHAA KNETKA 8 raHrNum

Peuentop-| 38eHo BHe npenenos LHC -1l 3BeH0 pedhneKTopHOR ayri

pednekTopHOR Qyrv

CnuHanbHeIi ranrnui
3aaHuit KOpeLwok

WHpopmaLua
0 BHellHen
cpene

['orioBHOW MO3r

Il 38eH0

[mnoranamyc :
[ y | Mepegrun xkopelok
i Ckenatdas meiuua
Comatuyeckasi | BereTatueH Hchopmauus 5 E :
s e l Funocpus | S B:':y"; euﬂ - B  PednektopHas Ayra BEreTaTMBHOW CUMNATUMECKOH HEPBHOM CUCTEMBI
cucrtemMa cucrema MperaHrmnuoHapHbLI CUMNATHYECKIMM HEWPOH

COCTOAHUN
opraHusMa

3agHHi KOPELIOK

_ CnuHaneMuIi radrnuin
(raHrnui 3a/1Hero Kopawka)
MapapepTedpansisii

ranImum K KTOPY.
Hanpumep, rnasxkas
MyCrynatypa
BHYTPEHHWX OpPraHos
COBAUHUTENLHAA

BETBb

Cunnatuieckoe

| OpraHbl 1 TKaHK | 5
NpPeradmuoHapHoe
BONOKHO

Mepudepnueckass cuctema MMeeT COMaTUYeCKUNA 1 BereTaTUBHbIN OTAEnN.
ComaTtnuyeckas HepBHasi cuctemMa perynupyeT OesaTenbHOCTb M noBefeHue s
Tena B 3aBMCUMOCTM OT BHELUHMX BO3OENCTBUMA, MOMOraeT oOpraHuamy

¢ Hepe BHYTP2HHENO
opra1a

B3aMMOAENCTBOBATb C OKpYXKatoLMM MUpoM. MIMeHHo Griaroaapsi en YenoBek
MOXET OllyllaTb MPUKOCHOBEHWS!, BKYCbl, MOXeT [ABUraTbCs: XOAUTD,

npuceaaTb, NOAHMMATL Pyku U T.4. BCcé aTo obecneunBaeTcs 3a cHeT  Mosrosoi cnoi
HagNo4esHKKa

(PYHKUMW COKpALLEHMS MbILLEYHON MYCKynaTypbl.
ComaTtuyeckas cucteMa «0CO3HaHHO» YNpaBnsieT HaWVM OpraH1M3mMoMm.
BeretaTMBHas cucTema COCTOUT M3 CUMMNATUYECKOro 1 napacumnaTy-
4ecKoro OTAENOB, NIHC 3HTEparbHbIN.

CvMnaTu4eckuin oThen pearvpyeT Ha CTPECCOBble WM ofacHble cuTyauumw,
NOBbILLAET YacToTy Mynbca, apTepuanbHoe AaBrneHne, OTBeYaeT 3a peakumo
opraHu3Ma Ha BOSTHEHWe, TO eCTb B BblAaéT B KPOBb YerioBeka agpeHarnuH.
MapacumnaTuyecku oTaen NPUMBOAWUT BCE CUCTEMbI B COCTOSIHUE TOKOS,
nomoraeT cepauy BOWTM B CMOKOMHbIA PUTM, paclumpsieT M paccnabnset
KPOBEHOCHbIE COCYAbl, BO3BpallaeT MULLEBAPUTENIBHON UM  MOYENONOBOWA
CUCTEeME CMOKOMHOE COCTOSIHME.

OHTepanbHbIA OTAEN KOHTPONMPYeT NULLEBApUTENbHbIE MPOLECCHI, HaYMHas
C NMULWEBOAA M 3aKaHYMBasi NPSAMON KULLKOW.

AfIPEHaNH KO BC2M CTRYKTYPam
HMBIOLMM DAPMAKONOTHYECKIE

PELIENTOPSI K BAPEHANNHY

Mozroeon cnosn
HaanoYeuHHKa oo BucugpanbHoe

@L’f" } CEHCOpHoa
BONOKHO B

MNapacumnaTn4eckni
NPEraHrMUOHAPHLIA HERPOH

“

MpogenroBarbif
MO3M

[anrnuit no xofly
( )(Snymalomero

HapBa

Knerka, ssiiensaowas
anpeHanyH B KpoBL

SdhbapenTHad aeuraTansHaa
KNETKA, HANPUMEP XeNYAoK



WHTENNEKTYA/IbHbIA TPEHAMEP "MPO3PEHLE" 3.4 — "annapaTtHoe obecne4veHune" (15)

BeretaTuBHas HEPBHAA CUCTEMA PETYANPYET BHYTPEHHIOH
NEATENbHOCTb OpraH13ma - KpoBoobpalleHue, AbiXxaHue,

nuuieBapeHue.
paayxxa

wenesa (/B

| pacwmpser
Fo=

yMeHblwaer

COXpaLeHURA
xenyaxa

CTHMYNMpYyeT
HaANOYEHM KN




MATTBIA KPYT
o/

BOJTbLION KPYT
A

WHTENNEKTYA/IbHbIWM TPEHAXKEP "MPO3PEHbLE"

CXEMA KPOBOOBPALLEHNA

cocyds! XK 201106€ U pyKam

cocyds! K
neaxum

BEPXHAA NOJaA
BeHa

HHJKHAA noJ1asa
BeHa

coCybl BHYTPEHHHX
OpraHoB

o

COCYAbl KOHEMHOCTE!L

cocydsl XK Ho2am

3.4 — "annapatHoe obecneveHune" (16)

CTPOEHME CTEHOK COCYI0B

APTEPHSA
TOJCTHIH CI0H
IIagKuX
IyTa A0 PTHI MBI
JIETOYHAA apTepHs
JIETOYHASA BEHA

cepame

JJIaCTHYHbIE
BOJIOKHA

HApPYVKHBIH =
CTOI BHYTPEHHHUI
IO THOH cI0n
COeJHHUTeILHOI KJIETOK
TKAHHU

BEHA
NMAaCTUYHBIE KJIanaHbl

BOJIOKHAa

TOHKHH CI0H

piige T o
e KJIETOK
KAITHJLISIP

(- ". e e .’.“ i s od
)
SVeve g -

OIHH CJI0I KIETOK



MHTENNEKTYA/IbHbIV TPEHAMEP "MPO3PEHbLE" 3.4 — "annapaTHoe obecrieveHune" (13)

TpomGouuTs! KpoBsiHble MNacTUHKKN, obecneyYmBaroT
CBEPTbLIBAEMOCTb KPOBU B Crny4ae noBpexneHns
KPOBEHOCHbIX COCY/0B.

PYHKLUU KPOBM.

TpaHcnopTHasa — nepeHoc raszos, NUTaTenbHbIX
BellecTB 1 NPoAYKTOB oOMeHa.

PerynartopHas — noaaepxaHue Temnepatypbl Tena.

JallMTHasA — cBepTbIBaeMOCTbL KPOBMU,
YHUYTOXEHUNe 6one3HeTBOPHbLIX MUKPOOPraHU3MOB.



WHTENNEKTYAJIbHbIN TPEHAMEP "MPO3PEHbLE" 3.4 — "annapaTtHoe obecneveHune" (17)

PyncEm AP ATHICCKOH CHCTEMEbI

ObecneunBaeT MpoBeicHAE TAMPLI 110
OPraHH3MY
e A Tianesas IHomnepxanne HOPMANLHOTO 00MCHA B
THAHM AKOCTY

OcymecTRANET TPAHCHOPTHPOBKY
Numcpa NHTATEALHLIX BEIMECTR

Numda-

THYECKHKA

KANWA- Bozepamaer 6elKn B2 TKAHEBOH
B EHIKOCTH B KPOBb

Bena Kanunnsp
KneTki Tkaweit Tena norpyeHs: 8 XIAKOCTS, NOCTYNaIo- Y4yacTRyeT B HMMYHHBIX MEXAHHIMAX
LYIO K3 KPOBEHOCHBIX KanuANApos. M36uITOK MUAKOCTH
BCACHIBACTCA M3 MEXKNETOMHLIX NPOCTPAHCTE OKOHYAHMKA~ m'u opramm

MU NHUMDITHYECKHX KANKANRPOB W NPespawaeTcs 8 nundy.
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JTlumgbamuyeckas cucmema

Mecma Bnadenus
numMbamudecKux
cocydoB 8 kpynHeie
Berbi

rPYAHOU
lIPOTOK

Mexcknemounoe BewecmBo

Knanan Monueyrnas xknemxa JIMMOATUYECKUE
Y3Jibl

JIMMDATUHECKHE
cocy bl




WHTENNEKTYAJIbHbIN TPEHAMEP "MPO3PEHbLE" 3.4 — "annapaTtHoe obecneveHune" (19)

ObIXATEJIbHAAA CUCTEMA

Mono<Te Hoca
| Yerawomeom, U O UL,
" eCaI0MM0 , DO asIOm
N

Porornorxa
0: - 21%
Foprausb COz- 0,04%
MOBIN N
0: - 16%
CO: - 4%

Yacrora AbIXaHKUA B NOXoe cocrasnsner 16 pas 8 MHHYTY
3a oauH BAOX B Nerxue nonanaer oxono 500 mn Bo3ayxa (AbixarensHbiin o6uem)

MaxCHMaNLHOE KONHYECTBO BO3AYXA, KOTOPOE MOXHO BAOXHYTH
HA3LIBAKT XHUIHEHHOR EMKOCTLIO nerkux. Oxa cocrasnser or 3,5 Ao 5 nurpos




WHTENNEKTYA/IbHbIWM TPEHAXKEP "MPO3PEHbLE"

3.4 — "annapatHoe obecne4veHune" (20)

Pa3nunyaloT sieroyHoe AbiXxaHue,
obecneuuBarowee razoobmeH Mmexxay
BO3YXOM U KPOBbIO, U TKAHEBOE AbiXaHue,
ocyuwjecreisiollee razoobmeH mexxay KpoBbiO

N KJIeTKaMU TKaHEeMN.

§)  ThoTounan
,’ (apsHoMpHAR)
\ rum,qamﬂa

. Motounos
\\,Q

oTBEpCTIE
cnyxoeoi TpYGE!

Hocormomwa

’ JonuHeka
 HaA ropTaHHMEKS

HapropranHme

* CTEHEA rROTHY
|
HitkHAA

HYeNKeTe N l'lo:maﬂ ronocosan
\ﬂf\

~ CKNEAKS MORTaHH

\
Mog bﬂ:bl\HOMfOCTb\ bt Fonocoeas cknapka
) | ropTaHu
L1 TOBHAHLIT XpAaw, | NepcTHe vy o
rORTaHH ‘ XA, FOpTaH
| \

Muuwesoa

OpraHbl AbIXxaHus,
Kpome obecneyeHuns
ra3oobMeHa,
BbIMOMHAIOT eLle ABe
BaXXHble (OYHKLNMW:
Y4YacCTBYIOT B
TENnNoperynaunm mpu

AbIXaHUU C NMOBEPXHOCTU JTETKUX

ncnapAaeTcA Boaa, YTo BeleT K
oxnaxaeHnw KpoBu U BCENO

opranusma) U

ronocoofbpasoBaHuu

(Nerkme co3aaroT BO3AyLUHbIE MOTOKM,
npueoasime B KonebaHune
rOyI0COBLIE CBSA3KM rOpTaHu).



WHTENNEKTYA/IbHbIWM TPEHAXKEP "MPO3PEHbLE"

MonocTe Hoca

BepxHan yenwcrs

3y6ui
uaMensvanm u
nepexessisannm nuwly

HuxHas yenwceTs
cnocchmeyem nopoxoewaum_o
nuwy, x Hed

NPUKDETNIRKMCH

Teeppnoe Hebo

omaoensem nonocmes pra
a/m NONOCIMU HOCA

MonocTts pra

Azbix

onpedensem axyc mul
nePeMeWUaaem ee co CnuHol

Hagropranumk
npenamemeyem nonadanuw
UL @ QeXamenamsie nymy

3.4 — "annapaTtHoe obecne4veHne" (21)

DyHKUMM

nuueBapuTenbHOro Tpakra

!

~ L/
f‘%} 1 MuHyTa
oA LAAN )

OnpegenexHue BKYCOBbIX
KayecTs N1uwM, nepexesbiBaHne,
nepemMewnBarHue Co CNIHON

NABAMONENNG MW
Fnorka
npomanxkuwaaem nuwy
U3 nONoCMU PMa

0 NUWeod 3 cexynaul
NMuweson
nposodum nuwy
& xenydox «
' NpornarsiBanue
, Xenyaok e
' HAXANNUOAEM NULLY,
a6pa0ampaaem XenyoonHsd
COK, Meposapueowud Genxu,
Nevexb NPOJBULAEM NUWESYK) KAWULY 2 -4 vyaca

XUMUMECKAS MaGOPamopuR & MOHKYK KULIKY

opeanuama, esipabameeaem
XONW, KOMOPas MoMoaaom
PACWONIRTS MUD

MopxenynouHan xenesa Muuesapexne
anpabameigaem cox onR

PACLOTnoNus MumamaonsHsx
gowecne »
ToHkan kuwka 3 -5 vacos
nepesapuweaem numamensubie
aauecimea u ecacussaam ux -
-

8 KPO8b U UMy

XenuHbin ny3sips

CITYXUM POICHAYIPOM

s HAXONNONUR KONy
Bocxogawan
obopouHan KuwKa

Havanshsl oméen
moncmod KUY

BcacsiBauue

MonepeyHan u HUCXOAALWAR
0B0404YHbIE KMLUKKM

308CH U3 HENEPSEAPEHHLIX OCMBMX0S
BCACLIGAEMCH 800a U OPMUPYROMCH
KANOEHID MACCH!

or 10 vacos
A0 HECKONBLKMX
AHER

Cnenas knwka

Annexsamkc

MNpamMan knwka 2
@ Held HaKanmieanmecs HanNbMbLIN KaKan edekauus
KANoese Maccs! W aHanNbLHOe oTeepcCcTHe A ® z

Terno YenoBeka COCTOUT W3 BECHMCIIEHHOTO MHOXECTBA KIETOK — OCHOBHbIX €AMHNL, NI0GOr0 XMBOTO CyLLEeCTBa. B opraHuame B3pocroro
YyenoBeka HacuMTbiBaeTcs Gonee ABYXCOT TPUIIIMOHOB KIMETOK, COCTOSILLUX U3 CXOXMX CTPYKTYPHbIX 3NIEMEHTOB, HO MMEIOLLMX Pa3Hyo hopmy U
OTBETCTBEHHbLIX 3@ pasnuyHble yHKUMK. KneTkn pacnonoxeHbl B opraHusaMe ynopsiaodeHHo. CornacHO CBOMM XapakTepuCTMKaM OHM
CrpynnupoBaHbl B BONIOKHA, hOpMUpYIOLLME TKaHM, B COCTaB KOTOPbIX BXOASAT Takke XUAKOCTM U MUHeparbHble conu. TkaHu o6pasytoT opraHbl.

Cnown rmagkux MbllL, HaXoOsTCA B CTEHKax MOSbIX BHYTPEHHMX OpraHoB M TpybuyaTbix 0OpasoBaHWN: xenyaka, KUWeYyHuKa, MoOYeBOro
ny3blpsi, MaTKW, KPOBEHOCHBIX COCYA0B, GPOHXOB. B pesyrnbTaTe COKpalleHU rmagkvMx Mbllil, NpoTankuBaeTcs CoAepXnMoe MNombiX OpraHoB,
perynupyeTcsi TOK XMAKOCTU B COCyAax U NPOTOKax NyTeM M3MEHEHUI NX AuameTpa.




WHTENNEKTYA/IbHbIA TPEHAMKEP "MPO3PEHLE" 3.4 — "annapaTHoe obecne4veHune" (22)

B yenoBeyeckoM opraHu3ame BbIOENSAIOT YeTbipe OCHOBHbIX TUMA TKaHWU: 3NuUTENManbHyl0, COEAUHUTENBbHYIO, MbILLEYHYO U
HEPBHYIO, Kaxadasi M3 KOTOPbIX BbIMOMHSET CBOK (PYHKUMIO. dnuTenunanbHas TKaHb MOKPbIBAET MOBEPXHOCTb Tena M CnusucTble
obonoukn. CoeguHuTENbHAs TKaHb COCTOMT M3 KMETOK pasfMyHbiX BMOOB, 0OpasyloWmUX COeAMHUTENbHbIE CTPYKTYpbl; K
COeaMHUTENbHON TKaHW OTHOCHAT COOCTBEHHO BHEKMETOYHOE BELLECTBO, 3aMofHsoWEee MPOCTPaAHCTBO BHYTPWU OPraHoB U MeXay
HUMM. MblleYHasi TKaHb COCTOUT M3 NPOAONTOBaTbIX KNETOK, CNOCOBHbIX COKpaLLaTbCs o4 BNUSHUEM HEPBHbIX MMMNYNbCOB, a 3aTeM
Cpe3bl TKaHel Noa MUKPOCKOMOM: BOCCTaHaBnMBaTb OpMy; MbIlleYyHas TkaHb obecrneynBaeT
ABWXEHME oOpraHuaMa W BHYTPEHHUX opraHoB. W HakoHel,
HepBHasi TKaHb COCTOMT W3 KIETOK, CMOCOBHbIX NpUHMMATB,
reHepuMpoBaTb CUrHanbl M nepedaBaTb WX B Buae WHGOP-
MaTMBHbIX 3MEeKTPUYECKUX WMMYrbCOB, KOTOpble MobyxaatoT
OpraHn3M K MbILLEYHON OeSTENbHOCTU, aKTUBHOCTU XXenes3 unu
OCYLLIECTBIEHNIO MHTENNEKTYaNbHOW AeATENbHOCTW.

A. TokpoBHbIN 3anuTenun (anunaepmMmc):
1 - nnacTbl KNeToK, 2 - 6azanbHas MembpaHa;

Bb. Pbixnasa coeguHutenbHas TkaHb (PBCT):
1 - kKneTkn, 2 - BONOKHA, 3 - MEXKNETOYHOE BELLECTBO;
B. MNMnotHasa coeauHuTenbHas TKaHb;
2 1 - KneTkn, 2 - BONOKHA, 3 - MEXKITETOYHOE BELLECTBO;

I XKupoBas TkaHb:

1 - KNeTku, 2 - BaKyorib, coaepallasi Xupbl;
[. XpsiweBasa TKaHb:

1 - KNeTkK, 2 - MEXKINETOYHOE BELLIECTBO;
E. KocTHasa TKaHb;

X. KpoBb:
1 - nnasma (MeXKneTo4yHoe BeLWEeCTBO), 2 - POPMEHHLIE
9MNEMEHTbI;

3. Maakas MbllweYyHana TKaHb (B CTeHKe cocyaa);
. MNMonepeyHo-nonocaras Mbile4YHaA TKaHb;

K. HepBHasa TKaHb:
1 - HENPOHBI (B 4aHHOM cny4yae, KneTku [NypkuHbe), 2 -
MEXKIETOYHOE BELECTBO, 3 - APYIMe KIETOYHbIE SIIEMEHTDI.



MHTENNEKTYA/IbHbIV TPEHAMEP "MPO3PEHbLE"

Mbiwwua — opraH, COCTOSLLNN U3 MbILLEYHON TKaHW,
NSIOTHOM COEOMHUTENBHOW TKaHW, KPOBEHOCHbIX
COCYO0B U HEPBOB, U BbIMOMHAOLLMA PYHKLNIO
COKpalLeHus.

Mbiwua kak opraH COCTOMT M3 MY4YKOB NONepeyHononocaTbix
MbILLEYHbIX BOSTOKOH , KaXX40€e U3 KOTOPbIX MOKPbLITO COEANHUTESb-
HOTKaHHON 060N0YKOM (IHAOMM3UN). [Ty4KM BONMOKOH pasriMyHoOn
BENWYMHBI OTAENEHbl APYr OT Apyra NPOCoMkamMu CoOeanHUTESb-

HOW TKaHW, KOTopble 06pa3yoT NepUuMnU3NNA.

MbIWLUa B LIENOM MOKpbITa HapyXHbIM nepuMuanem  Cyxoxmnue
(3aNMMu3uin), KOTOpbLIN NepexoauT Ha cyxoxunue. 13 anumususa
B MbILULYY MPOHMKAKOT KPOBEHOCHbIE COCYAbl, Pa3BETBASOLLMECS BO
BHYTPEHHEM NEPUMU3UA 1 IHAOMU3UMN, B NOCEAHEM pacnonaratTcs
Kanunnsapbl U HEPBHbIE BOSTOKHA.

MbiLwubl 1 cyxoxXunumsa doratbl YyBCTBUTENbHBIMU HEPBHBIMW OKOHYaHUAMM,
BOCMPUHUMAKOLLMMMK " MbILLEYHOE N CYXOXUIbHOEe YyBCTBO " - MH(popMaLmio
O TOHYCE MbILEYHbIX BOJSIOKOH, CTEMEHM WX COKpaLLEeHUs, pacTsKeHUu
CYXOXUnunm - 1 nepegjawwumMm ee No HepBaM B MO3r. JTU peLenTopbl
06pasyloT HEepPBHO-MbIWEYHbIe 1 HEPBHO-CYXOXWIbHble BepeTeHa,
OKPY>XE€HHble COeaANHUTENbHOTKAHHOW Kancyrnown. [BuraTenbHble OKOHYaHWUS
aKCOHOB 006pa3syloT MOTOpPHble OnAWKN (aKCOMbIWEYHbIe CUHancChbl),
HanOMWHaoLLMe NO CBOEMY CTPOEHMIO CUHAMCBI.

MbiweyHble ny4ykn hoOpMUPYIOT BPIOLLIKO, Nepexoasilee B CyXOXKUITbHYHO
YyacTb. [IpoKCUManbHbIV OTAEN MbIWLbI - €€ FOfI0OBKa - HAYNMHAETCS OT KOCTU;
ANCTanbHbIA KOHEL, - XBOCT (CyXOXUIME) - NMPUKPENNAEeTCa K OPYron KOCTW.
cknioyeHnem mn3 aToro npasurna SBnsiTCA MUMUYECKME MbILULbl, MbILbI
AHa MonocTn pTa U NPOMEXHOCTU, KOTOPbIE HE MPUKPENSIAIOTCA K KOCTAM.

CyxoXunnusi pasnumyHbIX MbILLL OTNIMYAOTCA ApYyr OT Apyra.

dopma MblwUbl cBs3aHa C ee dyHKumen. Mblwubl WUMeT psag
BCMOMoraTenbHbiX obpasoBaHuin. Kaxgas Mbiwiua unm rpynna CcxogHbIX Mo
YHKLUMSAM MbILLL, OKPY>XEHbl CBOEW cobcTBeHHOM dacumen . MblweyHble
neperopoakn  pasgenstoT  rpynnbl  MbIWL,  BbINOSHAOWNX  Pa3fiMyHYyHO
dyHKuno. CnHOBMaNbHOE BRaranuvue oTaenser ABWXKYLLEECs CyxXoxXunue ot
HENOABMXHbIX CTEHOK (hnBpO3HOro Bnaranua u ycTtpaHseT ux TpeHue.

3.4 — "annapatHoe obecneveHune" (23)

CkeneTtHas
Mblwya

MblweyHoe
BONOKHO

MnasmaTtnyeckas
mMemOpaHa

MukpoBonokHa

ghacyusn

MbilleYHbIe 80/TOKHa

B e

o



WHTENNEKTYAJIbHBIN TPEHAMXEP "MPO3PEHbLE" 3.5 — pabota "annapaTtHoro o6ecneyeHuns” (1)
Perynauna pabotbl Mmbiwy,. AunHamunyeckas

JuHamuyeckas Cmamuuyeckas

* IMHaMMUYeckas paboTa Mbilil, *CrtaTMyeckaa paboTa MbILLL, - 310

aKTMBHaA (puKcauusa OpraHoB OTHOCMTENIbLHO APYr
-3TO CMELLEHME OAHMX OpPraHoB OTHOCKUTEJIbHO Apyra M NpuAaHWE ONpeaeneHHOro MoOKEeHUS

APYrMx M1 nepemelleHne Tes1a B NpOoCTPaHCTBE, Teny, NpyM 3TOM MblllLA Pa3BUMBAET HAMpPsKEHWE
NnpM 3TOM Mbillla UBMEHAET AJIMHY U TOJILLUHY. 6e3 U3MEHEHUA ANMHbI.

TPHLEIC — HANPAXEHHE

BONbIWAA ATOAMYHAA MBILLLA

Mbiwyei, pasriGaroume __f"’/\\‘s:)

Crubanue NO3BOHOUHKK 2 > il _——

6uuenc — paccaabnenne ~ Pasrubanue

Guuenc — HanpsKkeHHe

\
TpMLenC — paccnaﬁneu:i\
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3.5 — pabota "annapartHoro obecneveHns" (2)

[vcTonorn BblgensoT TPpWX BMOA MbILLEYHOM TKaHW: nonepevyHo-noriocaTyo CKerieTHyr, nonepevyHo-nornocartyo cepaevyHyro
rmapgKyro. I'Ionepequ-nonocaTaﬂ CKerneTHad MbilledyHad TKaHb o6pasyeT Te CaMble MbIllLbI, KOTOpPblE NEPECTaBNAOT BallX HOIN,

crnbatoT 1 BbINPSMASIOT BaLly PyKy.

S~ - reyw
2 -
ars o 4
S -,
w)«“'- oy -
- - P". - el S8
v -

. .
Pire. 24, Tonepearo-niviocaman cxnetemuas mxaws (no M. P.Canuxy ¢ cosem.)

Puc. 25. Cmpyxmypa nonepedno-nosocamodo Muuenon 6010KNa

Mbl Ha 40% cocTOMM He K3 KNneTok (Bedb MpubnuanTensHo
CTOSbKO MPUXOAUTCHA Ha Maccy CKerneTHow myckynatypebl). Korga-
TO Ha 3TOM MecCTe HaxoOAuNUCb KNeTku, a Mo Mepe pocTta WU
pasBUTUSA LUMTOMNNa3Ma KneTok crnveanacb (puc. 24), obTarmeasicb
eanHon membpaHon — capkonemmon (4), agpa (3) CTaHOBUUCH
obwmmmn, obpasoBbiBaNUCh ASNIMHHLIE MHOrosAepHble TpybyaTtble
BOMIOKHa — cumMmnnactbl (1), U3 KOTOPbIX U COCTOUT MONepevHo-
nonocaTtas ckerfieTHas TKaHb B KOHEYHOM BapuaHTe.

CxematnyHo cumMmnnact wusobpaxeH Ha puc 25. B
uutonnasme (3) HenocpeaCTBEHHO MO TOHKOM capkoneMmon (2)
pacnonoxeHol BbITAHYTble gapa (4). CocegHue MblLEYHbIE
BOSIOKHA  «MNEpPEeCroeHbl»  COEAWHUTENbHOW  TKaHblD  —
aHpomusnem (1) ¥ MHOrovMCrneHHbIMn cocyavkamn  (11).
OkasbiBaeTcs, pacdepyeHa He Bcsa uutonnasma. B Hee
NOrpy>eHbl NPOTSAHYTbIE BAOMb BCEro cMMnnacra
MHOroYucreHHble GenkoBble Nonockn — muodunbpunnel (10).
Mexay HUMKM HMKaKOW «rorocaTocTuU» HeT: UX naparnnenbHble
nyykn (12) OKpyXeHbl MWUTOXOHAPUAMMW, 3IHOOMNMA3MaTUYECKOM
CETbIO M HEKOTOPLIMW APYTMMU OpraHennamMm.

CtpoeHne mMmodpmbpunnbl: MHOXECTBO BCSKMX MOSTOCOK.
Kak-Hnbygb ux o603Haumm ans AcHOCTU. TOMCTbIA CBETMbIN
NPOMEXYTOK, NOAENEeHHbIN Nononam TOHKOW NMHWEN, Ha3biBaeTCs
I-auckom (8), a nuHuA obosHavaeTca BykBon Z (Tak Ha3biBaeMas
Z-nuHna — 6). [1Ba pacnofnioXXeHHbIX psaaoM TEMHbIX CTonbuka
obbeguHalT B A-guck (5), a Mexagy HUMM XOpPOLIO BWAHO
CBETNyo H-nonocky (7). YyacTtok Mexay pagom
pacronoXeHHbIMU Z-IMHUAMM HOCUT Ha3BaHue - capkomep (9),
KOTOPbIA M CTOUT U3y4aTb NOL SNEKTPOHHBIM  MWUKPOCKOMOM,
4yTObbl HaKoHeL pa3obpaTbCs BO BCEX ITUX OMCKaXx, MONOCKax u
nuHuaAx (puc. 26, a).
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3 3.5 — pabota "annapatHoro obecne4veHuns" (3)

A Ha puc. A, I npeacraeneHa cepaeyHas Mblwua (MMokapa), kotopas obecneunsaeT paboTy cepaua.

CrenerHas meinuna
memMOpaHbl

MuoxacTaeHHER agpa 5
naamaruyeckan memdpaHa

(capkonamma)

Z-NnacruHka

KneTka cepae<Ho MbiLLLb!

iﬂnpo

MMagkas MbieqHan KNeTxka

Capronnazmartu4eckuis
NATUKUTIVIA

B rnagxas -
MBILLE Capxonnazmarn4ackui
PETHKYNYM
Mnasmaruyeckan Kaseons!

membpana

LscTepha

CAPKONNAIMATHUACKOTC

peTUKynymMa

—T-TpyGoHKa MuoduGpunne

Ha puc. B npeacraeneHo cTpoeHme

rMagKkov MbiLULbl, KOTOpO€e
OTNNYAETCS OT CKENETHOMN.

Uscrepha
CapKoNNasMaTHeCKorc
PETHKYYMA

Ha puc. B B ckeneTHOW MblLLLIE TOMCTbIE U TOHKME hunameHTbl 06pa3yoT NepuoanYeckunii PUCYHOK BAOSb Kaxkaon MUonGpunnbl.

lMcTonoru BelAensAT TPU BUAA MbILLEYHOW TKaHW:
CkeneTHasn

McyepyeHHoOCTb

HeT ncuepyeHHocTtu MUcyepyeHHOCTDb

fAlapa B UueHTpe

Apgpa Ha nepudepun Appa B yeHTpe

PerynspHO MNOBTOPSAIOLWUACA 3NEMEHT 3TOro
pUCyHKa W3BECTEH Kak capkomep (OT rpeu.
sarco - MbillLa, Mmere - MareHbKun).

CkenerHas muiya

CkopocTb MenneHHble bbicTpble bbicTpble
rae BHyTpeHHUe opraHsl, TynosuuLe, KOHEYHOCTMH, Cepaue

HaxoauTcsa CTeHKW cocynos ronosa u wes

KoHTponb Henpoun3sonbHO Mpon3BoNbHO HenpownssonbHO

CeppevHan mbiuua
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Cpe3 MbIlWeYHbIX BONIOKOH 1 MMocubpunn

Cuvmnnacr
A-auck
I-auck

Aapo

NMonepeyHbii pa3pes
cumnnacra

c muodbubpunnamm
U agpamm

JAnemeHTbl «dyTnapa»

Cocyabi

CumMmnnact (OT gp. rpey. cuv- — BMeCTe + TTAA0TOG — 06pa3oBaHHbIN, BbIENNEHHbIN), Y XXUBOTHBIX — CTPOEHUE TKaHW, XapakTepu-
3yloLLeecst OTCYTCTBMEM rPpaHUL, Mexay KneTkamMu 1 pacrnosfiokeHnem sgep B CNioLHON macce uutonnasmbl. CuMmnnactmyeckoe
CTPOEHME XapaKTEPHO ANS MONepeyHO-NonocaThiX MbIEYHbIX BOMOKOH, HEKOTOPbIX MPOCTENLWUNX (MHAY30puKr, dopamuHudep, K
Ap.), 3apodbillen psaa HaACeKOMbIX Ha paHHMX CTagusax passutus. Cumnnact obpasyeTcd B pesynbrate CrUsSHUS HECKOMbKUX
KNeTOK, B OTNINYME OT MHOrosiAepHbIX KNETOK, KOTOpble 06pa3ytoTcsl NPy MHOTOKPATHOM AENeHnN.
CyOBKNeTOYHbIN YpOBEHbL: CTPOEHNE MUOCUOPUNNbI.

Mpun nccnegoBaHMM MbILLEYHBIX BOFIOKOH U MMOGUOpUN Nog CBETOBLIM MUKPOCKOMOM, OTMEYaEeTCs YepeaoBaHMe B HUX TEMHbIX U
CBET/bIX Y4aCTKOB — AUCKOB. TeMHble ANCKM OTNMYAOTCA OBOMHBIM NyYenpernoMieHMeM 1M Ha3blBalOTCA aHM3OTPOMHLIMU OUCKaMMU,
nnn A- gpnckamm. CeeTrnble ANCKM He obnaaaoT ABONHbLIM fly4enpenoMieHMeM U Ha3blBaTCA N30TPOMHbLIMK, UK |-auckamm.
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Hy u, HakoHeu, Kak e amo ece delicmeyem?

B3 9

Y i : Bcé HaumHaeTca C MOCTyMfeHUss curHana, KOTOpbIA TFOBOPUT O HeobxoauMmocTu
CEEEEEEER COKpALLEHNs OMPeAenéHHOr0 CUMANacTa, npyu STOM MMUTOXOHAPUM  BbIOpPAcLIBAIOT
'ﬂ ' W HeobxoOMMOe KONMUYEeCTBO 3HEPrun, a Ha MUOPUOPUNNbLI U3 IHOONMA3MaTUYEeCcKon ceTu
! «BbICbINAIOTCA» MOHbI Kanbuus. BbicBoboxaeHve WOHOB 3anyckaeT OGUOXMMUYECKYHO
H peakumio, pe3ynbratoM KOTOPOW CTaHOBUTCS TO, YTO HUTU aKTUHA NpoHMKaloT rmybxe mexay

X T‘ HUTAMM MMO3UHA (puc. 26, 6). Z-NnMHUM Kak Obl caBurawTca M3-3a cyxxeHns H-nonocbl.

a) NMogobHoe ykopoveHne BCEX CapKOMepoB U MPUBOAUT COBCTBEHHO K YKOPOYEHWIO BCEW
MbILLLIbI, TO €CTb €€ COKPaLLEHUIO.

Mon 3NeKTPOHHBLIM MUKPOCKONOM MUOMUOpPUNbLI NPeacTaBnsAlT arperatbl U3 TONCTbIX,

UNW  MUO3UHOBLIX, N TOHKUX, WA akmuHoebix, thunameHToB. Mexay TONCTbIMU

domnameHTamMmn pacnonaraloTcsa TOHKMe cunameHTbl ( anametrp 7-8 HM). Torcmeie

— cdunamenmsl, unu Muo3uHosble Humu, (ouametp 14 WM, anuHa 1500 HM, paccTosiHue

6) mexagy HumMu 20-30 HM) COCTOAT M3 Morekyn 6ernka MUO3WHa, SBMASIOWMMCSH BaXXHEWLIUM

cokpaTtuTenbHbiM 6enkoM Mblwupsl, No 300-400 Monekyn MMo3uHa B Kagon HUTU. Monekyna
MMO3UHa — 3TO reKcamep, COCTOALLUNA N3 OBYX TSXKENbIX N YETbIPEX NErkmMx Lenemn.

Tspkenble ULenu npeacTaBnsloT cobol OBe chnvparnbHO 3akpyyYeHHble nonuvnentugHble HUTU. OHM HecyT Ha CBOMX KOHLAX
LapoBuaHbIe ronoBkn. Mexay ronoBKON U TSXKENOW Lienbio HAaXoaAUTCH LUAPHUPHbBIA Y4acTOK, C MOMOLLbIO KOTOPOro rofloBka MOXEeT
N3MEeHNATb CBOK KOHpurypaumto. B obnactn ronoBok — nerkue uenu (No ase Ha kaxgown). Monekynbl MMO3nHA yNoXeHbl B TONCTON
HUTU Taknm oBpa3oMm, YTO MX rONOBKM OOpaLLEeHbl HapyXKy, BbICTyNas Hagd NOBEPXHOCTbIO TONICTOM HUTK, a TSXKenble uenn obpasyoT
CTepPXXeHb TONCTON HUTW.

Mwuvo3uH obnapaet AT®-a3HOM aKTUBHOCTbLIO: BbICBOOOXAAOLLAACS SQHEPTNSA UCMONb3YETCS ANS MbILLEYHOrO COKpaLleHus!.

ToHknMe cdomnameHTbl, UlU akMuHo8ble Humu, (ouametp 7-8 HM), obpa3oBaHbl TpeMs 6enkamu: akTUHOM, TPOMOHWUHOM U
TponomMmno3amHomMm. OCHOBHbIM MO Macce 6enkoM sIBMSETCS aKTUH, KOTopbI obpasyeT cnuparnb. Monekynbsl TponomM1Mo3nHa pacnona-
ratoTcs B Xenobke 3Ton cnupanu, Monekyrbl TPONOHMHA pacnonaratTca BOoSb cnupanuy. ToNCcTble HATU 3aHMMAalOT LiEHTParbHYH
YacTb capkomepa — A-OUCK, TOHKME 3aHMMaIOT |-QUCKU N YaCTMYHO BXOAAT MexXAy TONCTbiMM MuodunameHTamu. H-3oHa cocTonT
TONbKO M3 TONCTbIX HUTEN. B nokoe e3aumodelicmeue MOHKUX U mosicmbix HUmed (MuogunameHmosg) HEBO3MOXHO, T.K. MWUO3UH-
CBA3blBAlOLLUME y4aCTKM aKTUHA 3abnoknpoBaHbl TPOMOHUHOM M TPONMOMMO3UHOM. [1pM BbICOKOM KOHLEHTpPaUMM MOHOB KamnbLms
KOH(pOPMaLNOHHbIE N3MEHEHNS TPOMOMMO3UHA NPUBOAAT K pa3briokMpoBaHMIO MUO3UH-CBA3bIBAOLLNX Y4aCTKOB MOJSIEKYN aKTUHA.

OBuratenbHas MHHepBaLUsA MbILWEYHOro BOJOKHA. Kaxgoe MblleyHoe BOSIOKHO MMEET COOCTBEHHbIM annapat MHHepBauuu
(MOoTOpHasa BGnsLIKka) U OKPY>KEHO CETbIH reMoKanunnapoB, pacnonararowmxca B npunexawen PBCT. OToT KoMnnekc HasbiBaeTcs
MUOH. [pynna MbILWEYHbIX BOSIOKOH, KOTOPblE WHHEPBUPYKOTCA OAHUM MOTOHEMPOHOM, Ha3blBAETCA HEPBHO-MbILUEYHOU eOUHUUEU.
MbiLLEYHbIE BOSIOKHA B 3TOM Crlydae MOryT pacnonaratbCsi He psiaoM (OQHO HEPBHOE OKOHYaHWE MOXET KOHTPONMpoBaTb OT OAHOro
A0 0ECATKOB MbILLEYHbIX BOSTOKOH).

[Mpy NOCTYNNEHNN HEPBHLIX MMMNYNbCOB MO aKCOHaM ABUraTenbHbIX HEMPOHOB NPOUCXOAUT COKpauwleHUe MbIWe4YHO20 80JIOKHA.

Puc. 26 CokpalleHne MbilLbl.
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OpraHHbI YPOBEHb: CTPOEHWE MbIWUbI KaK Op2aHa.

CkeneTHas MbilLA COCTOUT U3 MYYKOB MbILLEYHbLIX BONTOKOH, CBSI3aHHbIX BOEAMHO CUCTEMOWN COEANHUTENBbHOTKAHHbIX KOMMOHEHTOB.
AHoomu3sul — npocnovikn PBCT mexay MbiLLEYHbIMW BOSTOKHAMU, rae NPOXOAST KPOBEHOCHbIE COCYAbl, HEPBHbIE OKOHYAHWUS.
lMepumu3suti — okpyxaeT 10-100 ny4koB MbILLEYHbLIX BOFOKOH.

3Anumu3sul — HapyxHast 060no4ka MblLLLbl, NpeacTaBneHa NoTHOM BOIOKHUCTON TKaHbIO.

CTpoeHue CKeneTHOM MbILeYHON TKaHU

i1 10 <
PaccmMoTpuM CTpoeHne MbllLEYHOWN TKaHN Ha HECKOSbKUX YPOBHAX OpraHM3aunm XXUBOro:

b,

Ha OpraHHOM YpPOBHEe (MbiLlLA Kak opraH),

Ha TKaHeBOM (HEMOCPEACTBEHHO MbILLEYHAs! TKaHb),

Ha KNeTo4YHOM (CTPOEHME MbILLEYHOTO BOSIOKHA),

Ha CybBKeTo4YHOM (CTpoeHne MMonBpPUNIbI)

N Ha MONEKYNSAPHOM YPOBHE (CTPOEHME aKTUHOBLIX U MMO3NHOBbLIX HUTEN).

Kacrxa

VVVVYYVY

1 — MbILWLA UKPOHOXHAs (OpraHHbIN YpoBEHb),

2 — nonepeyHbIv cpes MbllLUbl (TKAaHEBOW YPOBEHD)
— MbILLEYHbIe BOMNOKHA, Mexay kotopbiMu PBCT:
3 — sHOOMU3NIN, 4 — HEPBHOE BOJSTIOKHO, 5 — KPOBEHOCHbI COCYA;

Mumicunan
CuCTEMA

i 6 — nonepeyHbiin cpe3 MbILLEYHOIO BOSTOKHA (KMETOYHbIV YPOBEHb):
7 — siApa MbILWEYHOro BOSIOKHa — cumnracta, 8 — MUTOXOHAPUS Mexay
Trcaw Muocpmbpunnamum, CUHUM LIBETOM — CapKOonsia3mMaTuyecKkui peTUKynym;
9 — nonepeyHbI cpe3 MMonBpPUnIbl (CyOKNETOYHbIV YPOBEHD):

10 — TOHKME aKTUHOBbIE HUTU, 11 — TONCTblIE MMO3UHOBBLIE HUTW,

12 — ronoBKu TONCTbIX MNO3UHOBbLIX HUTEN.

v' Pbixnas BONokHUCTasi coeguHntensHas TkaHb (PBCT)

Opran
b v' Bos0yxgatowmin nocT-cuHanTuyecknin noteHuman (BMCr)
v' TopMO3siLLMIA NOCT-CMHaNTMYeckuii noteHumnan (TMCH)

v SJ'IeKTpOXI/IMI/ILIeCKI/Iﬁ nMnynbC — nepexon C YypoBHA BeleCTBa HAa YPOBEHb MNOJiIA.
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¢OpMMpOBaHMe BU3YyadllbHOIo oGpa3a B NCUXUKe nHOUWBUOA
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CXEMA CTPOEHMA HEMPOHA

7p,7eu,;p;nu

(peuentueHbie (GMOCMHTETHUECKWUI LEHTP
U peuenrTuaHan obnacts)

obnacru)

Teno KneTem

AJpbiWKO

Tensua Hucena

(b)

AKCOHHbIW XO/IMMK

\ (a)
AxcoH (obnacte

FTEHEepayuu ¥ nposejeHun

UMnynbea)

Heuponemma
(wBaHHOBCKaRA
o6onouka)

MmNy nbea
I_T_j

LLIBAHHOBCKAR
Knerka (oguu
mexnepexsa-
THBIN YYaCTOK)

HanpasneHue

3.5 — paborta "annapaTtHoro obecneyeHnsa" (9)

Teno HeWpoHa

LeHAPUTHLIW LUKNKK

Nepexsar PaHBbe

AKCOH-TEPMUHAIH
(ceKkpeTopHbIH

f KOMMOHEHT)
TepMmHHanbHble

BETBH
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1. BeamuennHoBoe HepBHOE BONMOKHO nmeet Na+ KaHanbl Ha
NPOTSAXKEHUN BCEN CBOEMN ANNHbI.

2. Korga noteHuuan AencTBuA BO3HUKAET B TPUITEPHOMN 30He,
Na+ Bxoaut B aKCOH u andpyHaAnpyeT B CMEXHbIe obnactu
npAMO nopg, nna3maru4yeckon MemopaHoil.

3. BosHukarowas B pesynsrate genonsipusauus Bo3oyxaaer
noteHuuanosaBucumblie Na+ kaHanb! gucranbHee noTeHuuana
[EeNCTBUA (NEKTPOTOHNYECKU, MEXAHMU3M — NOKanbHbIE TOYKU).

s

W /
_B(
q o, Y ~:§> C:::l
N\
\ \
HepBHas \ )
KneTtka A

)\L>
Ve 4

MB
+604

4. HanI/IeBble U KanimeBble KaHalbl U 3aKpbl-
BAlOTCA TakK Xe, Kak B TpurrepHoﬁ 30He, un

v

BO3HUKaeT HOBbIW NnoTeHuunan aeucteua (MA).

5. 3Ta uenHas peakums NPoAOIHKAETCS, NoKa -30f=======fem=equesenom=.

nepeparoLMNCA CUrHan He JOCTUNHeT KoHua
I 1mMmc |

aKcoHa. il
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MEXAHU3M HENPEPbLIBHOIO NPOBEAEHUA BO3BYXXOEHUA
Nno BE3MUENIMHOBbLIM HEPBHbIM BOJIOKHAM
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CTPYKTYPA CUMHAINCA

AKCOH HelpoHa

NoreHuyuan 3 OCHOBHBIX 3/1IEMEeHTa:

Mwuenwunosas obonouxa i
Aencremns
Bbi3biBaeT
Bbigenenne 1) npecuHanTuyeckas
200-300 kBanTOB
scrmTOps membpaHa;

{1 xBanT = 10 TOK

MOTEKYN MEQNWATODA) 2) NOCTCHMHaNTHuYeCcKan

o membpaHa;
3) cuHanTuueckas wenb

AKCOH-TEpMMHaND

TepMmuHanobHaa Nyrosxka
preHuuanozasucumeid Ca++ kanan

BesuKyna c aueTMnXonmHom
Pacnpocrpanerue

noTeHuWana aeHcTeMA No

MoTeHYuanozasucUmMblii Na+ Kawan
MbILIEYHOMY BONIOKHY

AUETHAXOAMHOBLIK peyenTop
AUeTHAXONHHICTEepa3a

Meguarop-zaeucumblii KaHan

KOHUEBanA naacTuHKa
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g T ke WY TN
|. TpaHcpopMmaLmsa 3NeKTPUYECKOro CUrHana B XMMUYeCcKUi: v b /AR
e X A7 g

1) TNoteHuman gencrteus (ML) nepenaértca kK npecuHanTUyec-
KOMY OKOHYaHWIo;

2) [enonapusaumsa npecuHanTuyeckon memobpaHsbl u
oTKpbITUe Ca2* - kKaHanoB;

3) WoHbl Ca?* BxogsAT B NpecnHanTU4eckoe OKOHYaHUE;

4) depMeHTUBHOE paspyLUeHne BE3NKYN U BbICBOBOXAEHME
Meamartopa B CUHANTUYECKYIO LWenb NyTéM 3K30UMTOo3a
(oouH MO BbI3biBaeT ocBoboxaeHne 200 - 300 kBaHTOB
mMeguaTopa );

5) AuetunxonuH (AX) B3aMMOAENCTBYET C peuentopamu
(N — xonuHpeLenTopamu ) Ha NOCTCUHANTUYECKON
MembpaHe.

[I. TpaHccopmaLmMa XMMUYECKOro curHana B aneKkTpuy

6) OrTkpbiTne Nat-kaHanoB n kaTnoHbl Na* BXOOAT B KNETKY
KOHLUEHTPaLMOHHOMY W  3NEeKTPUYECKOMY rpafueHTy. |
MNpeobnanaet Tok kaTuoHoB Na* B KNeTKy; 5

7) [Oenonapusaums  nNocTCMHanTU4eckon membpaHbl —
BO30yXaatoLmi nocTcMHanTuieckmui noteHuuan (BrCr),
KOTOPbIA B HEPBHO-MbILEYHOM CUHArNce HasblBaeTCs
noTeHumanom koHuesow nnactuHku (MKIM). BMCI umeet 9!
BbicOkyto amnnutyay (30 — 40 MB), koTopas npesbiluaeT | o
KPUTUYECKUN YpOBEeHb Aenonspusauun, BbidbiBaeT 1 B
MUoTe M pacnpocTpaHeHune atoro [ 6e3 3aTyxaHus c

NOCMEAYIOLIMM COKPaLLIEHNEM MbILLIL, e,
L NS

8) Wsanumwkn mMeguatopa paspyliarTcd  aueTUXoSivH- CTAOUMU NEPEOAYM BO3BY)XXOEHUA YEPE3

SCTepa3Ol7| [0 XOrnnHa 1 auetarta. HEPBHO-MbII.I.IE‘-IHbIﬁ CUHAINC
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. HenpepbieHoe (1a, 18) u canbratopHoe (2) pacnpoctpaHenue MNA ==
na
na nn M
= = } NoTteHuunan AencTBMA
= — (nA) (sosHukaet anexTpo-
5 4 I ‘ TOHUYECKM)
O ‘. . .
)§§ | Nenonapusauus Na Na
g% | MNoreHuwan =lhg f+ -
" u— ~
- nAeicTems =\ t]|=
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Na 3 =
Aenons- E
rOenonapusauma  PW3auws i
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=

Be3aMuenuHoBbIe BONOKHA MuenuHoBbI€ BONMOKHA
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MEXAHU3M CANBTATOPHOIO nNPOBEAEHMA
BO3BYXXIAEHUA NO MUENMAWHOBbLIM HEPEHbBIM BOJIOKHAM

1. Na+ KkaHanbl B BbICOKOW KOHLIEHTPALUN HaXoOATCA B nepexBaTax u
NPaKTUYeCKU OTCYTCTBYHOT B Y4aCcTKax MeMOpaHbl akCoHa noa
MUESIMHOBOU 060n0o4Ykon. Takum obGpa3om, noTeHuuanbl AEUCTBUSA
BO3HUKAIOT TONbLKO B nepexsaTtax PaHBbe.

2.B MOMEHT BO30YXAeHUsA NOBEPXHOCTbL MeMOpaHbl nepexsarta A
CTaHOBUTCA 3NEKTPOHEraTUBHOW NO OTHOLWEHUIO K crieayrouemy
nepexearty B. 3170 BbI3bIBaeT NIOKanbHbIN TOK, UOYWWUKN K nepexsarty B.

3.Tok, naywum K nepexsaty B, Bo30Oyxaaer ero n Bbi3biBaeT
nepesapsagKky ero MemMopaHsbl.

4.Bo30yxaeHue Bce ele npoaormkaeTcs B nepexsare A, U OH
CTaHOBUTCSA pedpakTepHbIM HA HEKOTOpPOEe BpeMs, TaK YTo nepexsar B
cnocobeH BO30yaAuUTb TONbLKO cCrneayrowmn nepexsar.

5.CanbratopHoe npoBegeHue N[ BO3MOXHO, nocKonbKy amnnutyaa Ma
B Ka)XOO0M nepexsarte B 5-6 pa3 BbiLie NOPOroBoro ypoBHA,
HeobxoaMMoro Ans BoO30yXOeHUs coceaHero nepexsara.

6.Mpu onpegeneHHbIX ycnoBusx, N Mmoxer «nepenpbiruBarb» 4Yepes
OAUH-ABA MeXnepexBaTHbIX yYacTKa.
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3.5 — paborta "annapaTtHoro obecneyeHnsa" (16)

ey eeren LALL

0\, B P=1 @ AV

& ZN'QWE‘%“TR—“
Time i

OouH © TOT Xe pasgpaxutenb MOXeT Bo30yXaaTb pasnnyHble YpPOBHW 06paboTku curHana.
Bo3byxaeHne OT OAHOro pasgpaxuTens, npexae 4YeM nonacTb Ha crneaylolmii ypoBeHb 0bpaboTku
MOXET MOWTUN pasnuyHbIMK NyTAMU. [MyTb, KOTOPbLI BbIOMPaET BO30YXAEHME, OnpeaensieTcs BIUSHUEM
ApYyrnux pasgpaxuTenein. OTOT NyTb ONpeaenseT, Koraa U K KakoMy NpeacTaBUTENbLCTBY 6oree BbICOKOro
YPOBHS MOCTYNUT BO30YXOAeHWe W Tak ganee Mo uepapxun. YUnTbiBas pasHuLy B NMacTUYHOCTM
HEMPOHHbIX LieMnel Ha pasHbIX YPOBHSAX, TO CXEMbI (B3aUMOCBSA3M HEVMPOHOB) HA BbICOKUX YPOBHSIX OyayT
Gonee cTabunbHbl, COOTBETCTBEHHO, €CMM KOMIMMEKCHbIA pasapaxuTenb OyaeT akTMBUPOBaTbCA He

3 e Long-term Memor 3 P, i

% 2 d ? 1 Pi>P,>P;

c Decay

§e) :

T Short-term Memory 2 4 P

% Sensory Memory - = :
1 P=1

= | 1] Rehearsal ? \_/Q

oW PRNT)

MOMHBbIM UNK 3allyMIIEHHbIM, TO BCE PaBHO K aKTMBHOCTM NPUAET TOT y4acToK, KOTopbi Bynet Gonee \
TUNWYEH ANS OAaHHOMo KOMMMEKCHOro pasapaxuTens. [Mpudem uepapxusi He SBMSIETCS CTPOrow,
HeKOoTOopble CUrHanbl OT PeLENTOPOB MOryT AyONMPoBaTLCSA N NepeckaknBaTb YPOBHU. (B

Moo [pencTBMeEM YCUNEHHOro BO3AEUCTBUSA B KMEeTKe 3anyckaeTcs onpeferieHHbI Kackaz XUMUYECKUX peakuuun, KOTOpbIN
npuBOANT K (POPMUPOBAHUIO MOCTCUHANTUYECKON MeMbpaHe AOMONHUTENbHbLIX PELENTOPOB, YTO YBENWYMBAET YYBCTBUTEINBbHOCTb
kneTtkn. Ecnn ypoBeHb Meamartopa B cocyae AOCTUraeT nnaHkm « A» TO NPONCXOOUT akTMBaLMs HEMPOJNEMEHTA.

Ecnun ypoBeHb aKTUBMPYIOLLIErO BO3AENCTBUS yCneBaeT AOCTUMHYTb MiaH-
kn «B», To NnponsoiigeT He NPOCTO aKTMBaLWA HeMpoanemeHTa, a B Aonor-
HeHVe NPOoU30MOET CHUXEHNEe OCHOBHOMO NMopora akTuBauum «A» 00 YPOBH
«C», 9T U3MeHeHUs ByayT HECTU BPEMEHHbIV XapaKTep.

Takass 0cobeHHOCTb B paboTe HEeKOTOpbIX KMETOK rvnnokamna uaer B
pa3pe3 MnpuHUMNAM MpUBbLIKAHUA B HEPBHOM CUCTEME, HO Takas
0COBEHHOCTb UMeeT Bonbluee 3HadeHne. brnarogaps Heit opraHnamMm MOXeT
MOMHWUTb O TOM, YTO C HUM MPOUCXOONNO HECKOMNbKO MUHYT Hasad. Ecnv Bbl
3aKpoeTe rnasa u HekoTopoe Bpems Byaete, nobyaete B TULLNHE, TO Bam He
TpebyeTcs Oaxe OTKPbIBaTb rnasa, YTobbl BEpHYTb B NaMATM MHAOPMALIMIO
0 ToM, rae Bbl HaxoauTech 1 Kakue cobbITUA MPOUCXOOUNN paHee.

YOuButenbHoe 30ecb TO, YTO HET HUKaKMX pasgpaxuTenen, KoTopble
OyoyT akTuBMpoBaTb pedrekTopHble Ayr1, npuBoAsAWMe K HelipoHam
KOTOPbl€ OTBETCTBEHHbI 3a AaHHY0 UHAOPMALIMIO.

nocmcuHanmuyeckuii HelipoH

Hoeblii cuHanc
adeHunamyuknasa

Z
AMP cAMP @
HeakmueHas / /
PKA aKkmueHasn %
H-Ko o BDNF

ocgopunupoearHbiii
CREB

/ /® mpaHcKpunyua
—>

—>

| TTTTTTTTTT T 1
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MamATb — CBOMCTBO LIEHTPANbHOW HEPBHOW CUCTEMbI COXPaHATb M BOCMPOM3BOAUTL Credbl paHee AEeVCTBOBAaBLUMX Ha Hee BO3DYXOEHWN.

MamATb cknagbiBaeTca U3 Tpex nocrefosarerbHbIX 3Tanos: 1) 3anoMmHaHue cobbITui,
2) coxpaHeHwue X cneos 1M 3) BocnpousBeaeHue Toro, 4To xpaHutes B LIHC. PasnunyatoT Ba OCHOBHbIX BMAa NaMsiTm —
_ 3pUTeNbHaA (UsyanbHad) NaMATs,  HenpPOM3BOMBHYH U MPON3BONBHYIO.

[ MOTOPHAEA (KMHECTETHYECKAR) NAMATE,
N0 CRHCOPHOA MOJANEHOCT — | 3BYKOBAA (ayananbHan) namarsHHENPON3BONLHAA NaMATL ABNAETCA NACCHBHLIM
TPOLECCOM, CBSA3aHHbIM CO cnocobHocTbio LIHC

[ |\ BKYCOBAA NamATk, mkcmpoBaTh criefibl OT BO3AENCTBYIOLLIMX

| ~
|II \ ; Aoneeas NamaTs. pasgpaxutenen. B aTtom cliydae He CTaBUTCA
3aja4a 3anoMHUTb YTO-nnbo.

' onpegenAeman CTPYKTYPOM CBA3EH HEPBHBIX KNETOK (OHa Ke 0NroepeMeHHan)

N0 GUMONOTMIECKUM NPUHLMNAM — | 4 anpegenAemMan TeKYWMM NOTOKOM 3NEKTRMYECKON AKTUBHOCTH HEPEHBIX MyTEH
| (DHa 3K KPaTKOBPEMEHHARA) N0 HANWYKIO BN — NPOK3BONEHAA W HENPOMIBONEHAR,

x /

JONToBpeMeHHan (AeknapaTMeHaA) NaMaT,

Mamarb — N0 BPEMEHHEIM XapakTepUCTHKAM — KPATKOBPEMEHHAA NAMATE, [ 61 6 i Has NaMSTh CBSI3AHA C AKTUBHBIMY
10 ofuee 0bosHaneHIe | YyNbTPaKpaTKOBREMEHHAA NamATe, npoueccamu B LIHC, HanpaBneHHbIMM Ha
) 3anomuHaHue onpeneneHHoro KOHKPeTHOro
maTtepuana. OHa SBNseTCsA NCUXONOrnYeckom

0BpazHan namAarte,

No COAGPKAHWIO — | MOTOPHAA NaMATb, OCHOBOW BCSIKOrO 00y4YeHus.
\ _CyuwectByeT ABe (pOpMbl NPOM3BOSNLHOM NAMATY:
A AMOIMOHANERSA RABATE, HeonocpeacTBeHHasi U onocpeaoBaHHas.

nusogu4eckan NnamaTe,

Nno opraHusauny 3anoMUHaHuA — ‘,"I CeMaHTHYECKaA NaMATL,

\ | NPOUEAYPHARA NAMATE;
OnocpeaoBaHHas Unu noruyeckasl namMsThb

_ ~— S ~ onocpenoeaHHan ..
2aNOMUHAHKA /. NOHanNW4uio cpeacTe — - .~ 3anoMnHaHne nNponcxoauT nyTem
- — ~ WHeonocpefoBaHHan, pacnpeneneHvs Matepuana B cuctemy
. CKOpOCTe NpoOUeCCOE | BOCNPOW3BELEHWA A\
? I\ 3 U1 C NOMOLLLIO onpeaeneHHoro
CeoOWCTBA NAMATH | g \_ 2abbleaHuA P LHOBBCHESIOHIBCkAA H PoA
{ ~ O/ Ti3 Kofa (bopMmyribl, CXeMmbl, rpacukm).
— Oy o 7\ 0obpasHas,
. N0 YNOBHIO PazBUTHA — | T O

\_ TOYHOCTE }
kAL LA TR MOTOPHAA (MbIWEYHER) HenpousBonbHas namsTb
| 0BbEM T 3MOUMOHANEHAA, CUNbHO pasBuTa y AeTen,

["Ae pacnonoXxeHa namAaTte? ocobeHHO MnajLero BO3pacTa.
ANA KOMNNeKca N0O3HABATENbHBIX CNOCOBHOCTEN M BBICWMY NCUXMYBCENK [DYHKLLMﬁ

N0 HAKONNEHWIO, COXPAHEHMIO M BOCNPOUZEEALHMIO BHAHWA U HABLIKOE.



Heoxoprexc

(xopa, npedponTansHuie oTAeNsY)
Paumonansioe Muuunenme,
AIBIK, NOUKA

Heoxoprexc

“Cunun”

Jinmbuueckas cuctema
ImoLmw

Jiumbuueckas cucrema

“Bypkos”

PerrrunbHas cucrema

Pednexcw

CMOCOBHOCTL ONEepPMPOBaTh FOTOBLIM 3HAHWUEM

B OTnn4mMe OT pa3ymMa — KaK TBop4yecTBa HOBOIO 3HaHUA.

PerrmunbHas cucrema

obLee HazBaHMe CNOCOBHOCTH YernoBeka Paccynok -
MbICNUTb U NOHMMATb (OP. CIOBO - UHTENNEKT).

o i B s, . : &

MHTennekTt — camoHacTpavBalowWnnca anroputm Bblbopa, npeobpasoBaHusa MHdoOpMauun, B pesynbrate LEWCTBUMA KOTOPOro
BO3HMKAOT MHEAOPMAUMOHHbIE MOAYNW, paHee [aHHOMY CYyObeKkTy HeW3BeCTHble M B FOTOBOM BWOE B HEro W3BHE He
noctynaswue. OO6blAeHHOE CO3HaHMe YTpaTUiO BUAEHME CMbICIOBOIO pPas3fnuuMs CroB  «pa3ym», «yM», «pPacCyaoky,
«coobpaxeHney, N0O3TOMY Mbl 34eCb NOMb3yEMCS HEPYCCKMM CITIOBOM «UHTEMMEKT.

Pa3sym ob6palieH BHYTpb caMoro ce6s, OH NOCTOSHHO COBEepPLUEeHCTBYeT cebs:

» — CNOCOBHOCTb MOHUMAHWS YENOBEKOM YNOPSAA0YEHHOCTM KOMMOHEHT NCUXMKN, TOTO, YTO OH JOSMKEH ONMPaTbCs HA UHCTUHKTHI, B
ogHMX obcToaTenbCcTBax gaBasi cBob6oay MX MPOSIBMEHUAM, a B OPYrUX UrHOPUPYS MX NO3biBbl, YTO pabonenHoe nogvyvMHeHue
AVKTaTy MHCTUMHKTOB AenaeT YenoBeka pasyMHbIM XXUBOTHbIM;

» — CcnocoBHOCTb BOCMPUHMMATbL BCO MHPOPMaLUIO, C KOTOPOM MPUXOAUTCS B XXM3HU COMpuKacatbCa UHOUBUAY, B TOM YUCNE U TY,
KOTOopasi He CBOMCTBEHHA B3pacCTUBLUEW €ro KynbTypHOW Tpaguuuu (Mnu gaxe nopuvuaet e€). B npoTuBHOM crydae 4enoBek
OyaeT HeOTNMYMM B CBOEM MOBEAEHUN OT 3anporpaMmMmMpoBaHHOro poboTa unuM asTomarTa;

» - cnocobHOCTb Yenoseka MOHATb, 4YTO bor ectb n oH — Bcepepxutens, 4to guanor ¢ borom peanbHO Bo3moOXeH, korga bor
obpalLaeTcst K HeMy NIMYHO HEMOCPEeACTBEHHO Yepe3 ero COBECTb U OMOCPEeJOBaHHO — HA A3bIKE XW3HEHHbIX 0OCTOATENbLCTB, U
TakMMm 00pa3om Kaxabln obpeTaeT TONbKO eMy CBOMCTBEHHOE A0Ka3aTenbCTBO bbiTnsa n BcegepxmtenbHOCTU BoXbUX.
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© 1995 Robert Connolly
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MapannenbHO KAMeHHOMY BEKY HblHellHel rno6anbHOM UMBUAM3aLMM Pa3BMUBaNaCh LLMBUAN3ATOPCKAA MUCCUA

yueneBWwmnx BbIXOALEB M3 NPOLLIOK LMBUAN3ALUN.
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Mpasoe nonywapue mosra - Nesoe nonywapwe moara
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CarurrafnbHbil paspes

3.2 lNpoucxoxaeHne vyenoseka (6)

DpoHTENbHBI PaSpes
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MEXAHHA3M BBIAEJEHUS OFBEKTOB (ITPOLIECCOB) B OFbEKTUBHOM PEAJIBHOCTHU

PasnunyeHue

|

~N

MoTok cobbiTnit

06wmin Bcem BHeLWHUI mup (06beKTMBHAA peasnbHOCTb)

e

HPaBCTBEHHOCTb

COKpOBeHHOe O o O en_"
A : § -

-y
.A*i— MPOLLECC OTOBPAXEHUA
.

* MmexaHnusm OTOGp&)KEHMH

06pasbl BHyTpeHHero mmpa (NcMxmkm)
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OTOBPAKEHUE OFBEKTHBHOM PEAJIBHOCTH B IICUXHUKY YEJIOBEKA

OBBEKTHUBHASI PEAJIBHOCTH

IepBoe He BocnpHHHMAaEMoOe OPraHaMH YYBCTB BOCIHIPUHUMAEMOE
BOCIIPHHUMAEMOE OPIrAHAMMHW YYBCTB
Bropoe He Bbi1e/1eHHOE BHHMAHHEM BbLAEJIEHHOE
BbIIEJTEHHOE BHUMAHHWEM
Tperbe He ocMmbIc/ieHHAS TOHATHITHO OCMBICJIEHHAA

A m

|
Hocrpoiika : Jonoanenus (manw03iun, puknmn) { ___1| BIIMCAHHOE B "KAPTHHY MHPA" :

“\

BHYTPEHHHHA MHP (IICHXMKA) OTOBPA)KEHHUE OB bEKTHBHOM PEAJIBHOCTH

OHKLIHUH WITHO3HH ABCTPAKIIUH

Tpu MHoKecTBA HHPOPMALHOHHLIX MOV IeH BO B3AHMOCBAIN: MO3AHYHOH HJIH KaAeilI0CKONHYHOM
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MOOENbE MUPOBOCINPUATUA
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WHTENNEKTYANIbHBIA TPEHAMKEP "MPO3PEHbBE" 3.3 O61was 6uonorus (24)

Mo3anyHoe MMpPOBO33pEHNE 3TO MUPOBO33PEHNE,
B KOTOPOM CYLLIECTBYHOT YCTONYMBbIE BO BPEMEHM

M M PO BO33PE H M E CBSI3U MeXYy ero KOMMoHeHTamu,

cyObeKkTVBHAs MOAenb OKpyxatollel PeanbHocTu 0ByCroBneHHbIe camumm xe

Ha OCHOBE 06Pa30B, CBOMCTBEHHbIX MCUXMKE YeroBeka KOMMOHEHTaMu,

a rnaBHoOe — Mampuuyel 803MOXHbIX

coCmosiHUU u nepexodo8 mamepuu

OBPA3 U3 00HUX cOCMOosIHUU 8 Opyaue.
MWPOINMOHNMAHUE Kanenpgockonunyeckoe —

cybbekTa — 3TO COBOKYMNHOCTb B KOTOPOM HET YCTONYMBbLIX BO

MOHATUN, CBOUCTBEHHbIX NMCUXUKE BPEMEHM CBA3EN €ro
KOMMOHEHT ApYr C APYroMm,

OBPA3
npeackasyemocTtu
W ynpasneHus

CYBBET
Yo
/|

06y CrosreHHbIX caMuMu Xe
KOMIMOHEeHmMamMu MUpPOBO33PEHUS,
a makxe — mampuuel 803MOXKHbIX
cocmosiHUU u nepexodoe mamepuu U3
OOHUX COCMOSsIHUU 8 Opyaue.




WHTENNEKTYA/IbHbIW TPEHAXKEP "MPO3PEHbLE"

4.2.5 Tvinbl MMPOBO33PEHNSA Y MUPONMOHMMaHUS (15)
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UHTENNEKTYANbHbIV TPEHAXEP "MPO3PEHLE" KntoyeBble MOMEHTbI An5 3anoMuHaHma (59)

OpraHM3am 4enoBEKa - 3TO BELLECTBEHHOE Tesi0 U Mo/eBble NMPOLECChbl, CONPOBOXKAaoWwme PU3NONOTNI0 BELLECTBEHHOTO
Tena opraHM3ma 4YesioBeKa, KoTopble 061a4at0T AOCTAaTOYHON MHPOPMALIMOHHOM EMKOCTbIO U BbICOKMMM YaCTOTHbIMMU
XapaKTePUCTMKAMKU Ana Toro, 4Ytobbl ObiTb HOCUTENIEM MCUXUMKU YenoBeKa Kak MHPOPMaLMOHHO-aNTOPUTMUYECKON
cuctembl. MHPOpMaALMOHHAA EMKOCTb BELLLECTBEHHbIX CTPYKTYP OpraHM3ma Yes0BEeKa M peasbHO BO3MOXHbIE CKOPOCTHU
nepexoga Ux U3 04HOro COCTOAHMA B APYyrne HeAOCTaTOYHbI A5 TOr0, YTOObl MMEHHO OHM BblIN HENoCPeaCTBEHHbIMM
HOCUTENAMWN NCUXMKM YEeNOBEKA, KaK MHPOPMALMOHHO-aNTOPUTMUYECKON CUCTEMDBI.

BelwiecTBeHHOE TeN0 B COCTaBe OPraHM3mMa peLUaeT ABe OCHOBHblE PYHKLUMM:

®B3aUMOAENCTBME C BELLECTBEHHBIM MUPOM;
e3HepreTnyeckaa noanuTka buonons.

Buonone 3T0 He HekaAa ocobas PasHOBUAHOCTb MaTepuu, a Ta COBOKYMHOCTb OOLLENPUPOAHbIX NONEW, U3NYyYEHUE KOTOPOW,
CBOWCTBEHHO »MBbIM OpPraHM3mMam, BKAOYAs W 4enoBeka. buonone npomogynnpoBaHO WHPOpPMaumen, CBONCTBEHHOM
MHOMBUAY: 4YacTb 3TUX CUCTEM KOAMPOBAHUA HOCUT OMONOrMYECKM OOYCNOBNEHHbIA XapaKTep, a 4YacTb — KYyAbTYPHO
0bycnoBneHHbIM xapaKkTep. CnekTpanbHas 6aM30cTb bMononen Bcex Nog4el U HeKoTopas O6LWHOCTb A8 HUX BUONOTMYECKUN U
KYy/IbTYPHO 0BYCNOB/NIEHHbIX CUCTEM KOAMPOBAHUA MHPOPMALMK U SIBAAETCA OCHOBOM ANA MOPOXKAEHMA NOAbMU PA3HOro posa
KONNEKTUBHbLIX MCUXUK - Srperopos.

leH (op.-rpey. y€vog — poa) — CTPYKTYpHas u PpYyHKUMOHANbHAA eAMHULA HAacneaCTBEHHOCTU XUBbIX OpraHn3mos. leH
npeactaBnaetr cobon yuyactok [AHK, 3agatowui nocneaoBaTeNbHOCTb ONpeaenéHHoro noaunentuaa Amnbo
¢yHKUMOoHanbHOM PHK. TMo noKanusaumm B reHome pasnmyatoT aytocomHble [HK-mapkepbl, mapKepbl MOJIOBbIX
XPOMOCOM (pacnonoxeHbl B Y Uam X-xpoMoCcoMe) 1 Mapkepbl MUToxoHapuanbHomn AHK.

leHbl (TOuHee, annenn reHoB) onpenenAloT HacNeACTBEHHble MPU3HAKUM OpraHM3MOB, MNepepatolmecs OT poauTene
NOTOMCTBY NpPU pasmMHOXeHun. Cpeaum HEKOTOpbIX OPraHM3MoOB, B OCHOBHOM OAHOKNETOYHbIX, BCTpevaeTcA
rOPM30HTA/IbHbIM NEPEHOC rEHOB, HE CBA3AHHbIN C Pa3MHOXKEHUNEM.

lannorpynna — rpynna CXOXMWX ranaoTMnoBs, umelowmx obuiero npeaka, Yy KOTOpPOro npousowna MmyTaums,
yHacnenoBaHHaA BCeMU NOTOMKamm (06bIMHO — OAHOHYKNEOTUAHbIA MOANMOPIU3M).

TepmuH «ransiorpynna» WMPOKO NMPUMEHAETCA B reHETUYECKOM reHeasiorMm - Hayke, U3y4yalrLlen reHeTUYeCcKyr UCTOPULO
yesioBeYeCTBa, C NOMOLLbO uccneaoBaHua ranaorpynn Y-xpomocomsl (Y-AHK), mutoxoHgpuanbHot AHK (mTAHK) m
FKr-rannorpynnbl (KM - rnaBHbIA KOMNIEKC TMCTOCOBMECTUMOCTU Y Ye/I0BEKA HAXoaUTCA B LUECTOM XPOMOCOME U
MCTOPUYECKM Ha3biBaeTcA YenoBeyecknii nemkoumnTapHblt antureH (aHrn. HLA, Human Leucocyte Antigen)).

leHeTMyeckne mapkepbl Y-AHK nepepatotca ¢ Y-XPOMOCOMOM UCKAOYUTENBHO MO OTLOBCKOW /IMHUKM (TO eCcTb OT OTua
CbIHOBbSIM), @ MapKepbl MTAHK — no maTepuHCKOM NMHUKU (OT maTepu BCem AeTam). TaKMmM 0bpasom, MYKUMHBbI
aBnaoTcA HocuTenamu mapkepos Y-AJHK n mtHK, a }eHWwmHbI - TonbKo MTAHK.



UHTENNEKTYANbHbIV TPEHAXEP "MPO3PEHLE" KntoyeBble MOMEHTbI A5 3anoMuHaHma (60)

FEHETUKA (0T rpey. genesis — NPOUCXOXKAEHNE), HayKa, N3y4yatolas 3aKOHOMEPHOCTM HAacNeACTBEHHOCTU U USMEHUYMBOCTH
opraHn3moB. HemHOro ¢pakToB U3 MMUpPa rEHETUKMU:

1. UHTennekT He nepeaaeTca OT OTLA K CbiHY. TO ecTb, ecnun Bbl reHui, To Ball cbiH 100% He yHacneayeT BalLMX reHoB.

2. UanoTnusm He nepenaeTca OT OTLA K CbIHY. EC/M Bbl 3aKOHYEHHbIN KPETUH, TO Ball CbiH HE DyAeT TaKUM Ke UAMOTOM KakK
Bbl (C YemM Bac M NO3ApaBAsem).

3. UHTenneKT OT 0TL,@ MOKET NepeaBaTbCs TONbKO AodYepu. M TONbKO HaMnoN0BUHY.

4. YHacnenoBaTb MHTENANEKT MY>KYMHA MOMKET TO/IbKO OT CBOE MaTepu, KOTOPbIN OHa, B CBOIO ovyepeb, yHac/ieaoBana ot
CBOEro oTua.

5. Jouyepwn reHnes byayT pOBHO HAaNONOBUHY YMHbI, KaK MX OTLbl, HO UX CbIHOBbA ByayT reHnAmn. Ecnm mnx otew, Tynmua, To
Ao4vepun byayT pOBHO HANONOBUHY TyNULL@MM, MO CPABHEHUIO C X OTLLAMM.

6. MM03TOMY reHWaNbHbIX EHLWH MOYTM HE CYLLECTBYET, KaK U He CYLLEeCTBYET CTOMPOLUEHTHbIX MANOTOK-KEHLLUH. 3aTo
MYKUYUH-TEHMEB N MYXKUMH-TYNUL, O4EHb MHOTO (MPUPOAA IKCMEPUMEHTUPYET Ha MyXK4MHax). OTcroaa M NoKoneHue
Heyaa4YHMKOB-a/IKallen, MaTepein-oANHOYEK, a TaKKe HobeneBcKkme naypeaTbl (MOYTU BCE MYXKUYMHDI).

BbiBOAbI ANA MYXKUYUH:

1. Y106bI CNPOrHO3MPOBATb YMCTBEHHbIE CNOCOHHOCTM CBOETO CbiHA, IMAAM HA OTLA CBOEW XKeHbl (eCM OH aKafgeMUK, TO
TBOW CblH TOXKe ByaeT yMHbIM).

2. TBOS 4,OYb NONYUMT NONOBUHY TBOETO YyMa. Ho 1 nosioBuHY TBoel AebunbHocTU. Mo MHTENNEKTY OHa byaeT baunxke K
Tebe. Ee CbIH MONYYUT BCE TBOM YMCTBEHHbIE CMOCOBHOCTM. XOUYellb YMHOE NOKOJIEHMEe — MeYTail 0 AoYepu.

3. TBOM yMCTBEHHbIE CMOCOHOHOCTM OT MaMbl, @ BEPHEE OT AeAYLIKM.
BbiBOAbI A4NA KEHLMH:
1. TBOM CblH NO YyMy — KOMWA TBOErO OTLLA, M pPyraTb €ro “Tbl TAaKOM e TyNnoW, KaK TBOM oTel,” — He COBCEM BEPHO.
2. TBos f,04b NO BOCNUTAHMIO ByAEeT KaK Tbl, HO NO YMy Kak ee oTel,. E€ ke CbIHOBbA ByayT YyMCTBEHHBIMW KONUAMM BaLLMX
MYKEWN.
BcAKuiA pasym (MHAMBMAYANbHBIN UAKM COBOPHbLINA) B Mepapxmun BceneHHol pelsaeT 3aZayvyv BbICLIErO YNpaBAeHUA Mo
OTHOLLEHMIO K MEPAPXNYECKN HU3LLMM CUCTEMAM M CAMOYNPABAEHUA B NpeaesiaXx BOSMOXKHOCTEN, NPeAoCTaB/EHHbIX

nepapxmnyeckn BsbiClLNM O6'beMJ'IIOIJ.I,MM ynpasaeHnem. Bce u Ka)-K,D,bIVI KUBYT TaK, KaK OHWU pewaroT 3adayu
ynpasaeHNAa n CamMmoynpasieHUA: XopoLwo U NA0XO.



BOCMUTAHME NOAPACTAIOLLUX NOKONEHUA: CUCTEMA CAMOOBPA30OBAHUA

NHTEeNNeKTyasibHbi TpeHaxeép "NMPO3PEHbLE"
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WHTENNEKTYA/IbHbIA TPEHAXKEP "NMPO3PEHbLE"
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