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I. OCHOBHBIEC HOHSATHUS KOPPEKIIUOHHOM
CUXO(PHU3UOJIOTUH



IIpeaMeToM KOPPEKIIMOHHOU
ICUXO(U3UOIOTUH SIBIISTFOTCS

HOBBIE TOAXOAbI, 00ECIICUNBAIOIIIIE
BOCCTAQHOBJICHHE HOPMAJIbHOI'O
COCTOSTHUS U pa3BUTHA HEPBHOU
CHUCTEMBI U IICHXHUKH YECJIOBEKA.
OIHUM U3 €€ HalpaBJICHUU
SIBJISICTCSI KOPPEKIHUS IICUXUYECKOTO

pa3BUTHUS PEOCHKA C IIOMOIIBIO
bOC.



(OCHOBHBIE METOJbI:

1. HaOmroneHne B cOYeTaHNM C aHAJIN30M
qayHKuHOHaJIbHBIX po0




2. Perucrpanus OMONOTCHIIMAIOB
anekTposHuedanorpad «Hempon-Croekrp»







D0I'- nmokoA, 16-KaHaNbHaA PErHCcTPaLla

ANV ARAMAAAA AN |

ANV VAN AAANAASAAN D AANANA A 40-70Hz
A WAALAN A AAAA AN A MASNA e, A

8.0120Hz




Peructpanus 931 y pedenka 10 mecsnen
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Peructpanus 931 y peOeHKa 9 MecsiieB
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3. Busyaausanusa (tomorpadus).

O3UTPOHHO-OMHACCUOHHAS TOMOTpaus

A. Positron emission in the brain B. Positron camera, image generation

= PN
Gamma ray tector nng

Brain tissue with detector
radiotracer containing a
positron-emitting nucleide

Gamma ray
- 1-3mm

Site of positron
Positron (p+) annihilation
Electron (B—)

Gamma ray

Gamma ray
detector Detector

information

Comeidence processor

1

Image reconstruction —=|Radiotracer distribution




OyHKIMOHAIbHASS MArHUTHO-PE30HAHCHAS
tomorpadpus (pMPT)

A. Brain tissue at rest

BlL‘de
flow =

* Deoxvhaemoglobin
-r Oxvhaemoglobin

B. Brain tissue during
functional activation

Blood




Meton BepoaTHOCTHOM DI -ToMorpadum

HUcnonL30BaHHLA ANg AHAaAH2a nHanazol yactor 1.5 - 6.0 Mu. PR

MEDMAHHELX YACTOT

K4PTA CIIEKTPOE

DEQI

f ) o.e

tn A A A
00:00:12 ¢proHoBas 33
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II. KiaeToyHass KOHCTPYKIIMS
MO3Tra, UHTErPaTUBHASA POJIb
HEWPOHA




MoO3T KpbIChI (F€MaTOKCHUIIVH)
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CTpyKTypHOU U (DYHKIIMOHAJIBHOM
CIMHUIIEU HEPBHOU CUCTEMBI
SIBJISICTCS HEMPOH (HEMpPOHHAs
xkoHuenuus C. Pamon-u-Kaxaina).

HelpoHbl — KJIIETKH, CIIOCOOHEIE
IPUHUMATh, 00pa0aTHIBATh,
nepeaaBaTb, XpaHUTh 1
Ir€HEPHUPOBATH HOBYIO
MH(OPMaIHIO



B rojioBHOM MO3Ty Y€JI0BEKA
200 MuIpZl. HEUPOHOB




HenpoH

ltiool I Coma, unv meJio, iMameTp COMbI JOCTUraET
multipolar ce 100 MKM 1 6onee, y cambix MENKMX - 0KOo 5
MKM.

[JeHdpumbl - uMTONNasMaTN4eCcK1e BLIPOCTb
YBENUYUBAIOLLIME NPOCTPAHCTBEHHYI
NoKanuaaLmio HepoHa. Ha HKUX pacnonoxeHsol
CUHaNChl ¢ ApYrMMU HerpoHamun. Hekotopble
HEeMpPOHbI UMEKT Ha JeHapuTax
cneLuan3upoBaHHbIe BbIPOCTbI — WUMUKU,

, ABNAKLINECA CNeLManianpoBaHHON
MOCTCUHANTUYECKOW YACTbIO rMyTamaTHbIX
CMHanNCOB.

AKCOH - YANWHEHHbIX BLIPOCT LMTONNAa3MbI,
CTPYKTYPHO W (PYHKLMOHANBHO
npucnocoOneHHbIN AnA NpoBedeHnA
noTeHUuanos AencTeuA. Y No3BOHOYHBIX
KMBOTHBIX OH MOXET UMETH MUENUHOBYHD
0D0nouKy.

AKCOHarnbHbIU XONMUK — HauyarnbHbIN Y4acToK
aKCOHa, UMEetOLLIA BLICOKYH BEPOATHOCTb
reHepauusa noteHunana nencTeus

AKCOHasbHbIe PaclupeHus —
NpecuHanTUYeckue TepM1Han




B moko€ HEPBHBIC KIETKHU 3apSAKECHbI
OTPHULIATEIIFHO IO OTHOILECHUIO K BHEIITHEN
cpene (rmoreHmual mokos -60 -70 mB).
llomenyuan nokos obecneuusaemcs
ACUMMEMPUUHBIM PACHpeOeleHUeM UOHOB
U pabomou HaMmpuUl-KaIueso2o Hacoca.



Honvl kanus nesko npoxoosam uepes
MeMOpaHy, a UOHbl OenKa — Hem

K* diffuse out of the cell because
there is a greater concentration of
K* inside than outside the cell.

Negatively -
charged K* move into the cell because the
proteins e positively charged ions are
=3 attracted to the negatively
charged proteins and anions.




Hownwl benxa cozoaom ompuyamenvHbli
3aps0 8HYMpPU K1emKu
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Mexanuzm nampuu-kaiueso2o Hacoca

Extracellular fluid

ATP binding site @ 1P

1. Three Na* and ATP bind to the carrier molecule.

' l, I“’ l. A"" [
P te Ve 000!

3. Na* diffuse away from the carrier molecule, two

K* bind to the camier molecule, and the phosphate
is released.

hx‘“‘ Breakdown of ATH
Carrier molecule changes %7 (releases energy)
shape (requires energy) P o

AD

. The ATP breaks down to ADP and phosphate
and releases energy. The carner molecule

changes shape, and Na* are transported across
the membrane.

Carrier molecule resumes
original shape

3 1

DD

4. The carmrier molecule resumes original shape,
transporting K* across the membrane, and K*
diffuse away from the carrier molecule. The carner
molcule can again bind to Na™ and ATP.




HelipoHbl «00IIar0TCs UMITYIbCAMU —

noreHuuagamu aevicteus (80-100 mB)
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CxeMa cOOBITHH NpH BO3OYXKICHUM HEMPOHA.




TUnNbl CMHaAaNTUYECKUNX KOHTaKTOB
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Axosomatic Axodendritic Axo-axonic
synapses synapses synapse




Ilon BIussHMEM MOTECHIINAIOB
NEWCTBUA, MOCTYHAKOIIUX Yepe3
CUHAIIChI, TEHEPUPYIOTCS
BO30yIUTEIbHBIEC U TOPMO3HEIC

IIOCTCHUHAIITHNUYCCKUC ITOTCHIINAJIbI
(BIICIT u TIICIT).



(a) Excitatory synapse

e
Membrane potential

b ()
&) \ i Cag Time
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Initial segment

(b) Inhibitory synapse

Membrane potential

Time

- Initial segment




Cymmauusa BICT n TINCT

A Excitation
|
Excitatory ‘
input

Excitatory« \\
synaptic . U
current

Impuise =~ ‘
initiated ‘
here

B Inhibition

‘ _lnhibltory
| Input

‘ \/3
\l /

, ..L' Inhibitory

S\ / synaplic
current

. .2

impulse = || [ =
initiated |
here ‘

C Excitation and inhibition

Excitatory

™
Excitatory ,\_\\Q\W>

synaplic
current

Inhibitory
input

Inhibitory

synaptic
current



HelipoHbl HHTETrpUPYIOT BO30YKIAFOIINE
1 TOPMO3HBIE BIUAHUA. BbIXOTHOU
CUTHAJ ONPEACIIACTCA CIENYOIUMU
MEXaHU3MaMU:

1. AnreOpanueckas cymmanus BIICII u
TIICIL.

2. B3anMHO€ pacnoiaoKeHue BO30YKIAr0IINX
1 TOPMO3HBIX CHHAIICOB.

3. D((HEKTUBHOCTH CUHAIICOB.



BonokHa Mo3ra (KOHHEKTOM )




I11. Menunaropsl u
MOIYJISTOPHI




CBOMCTBA CHHAIICOB 3aBHUCIT OT UX
MEIHATOPOB U PELIEIITOPOB.

Menmnatopsl (0osee 30 BUIOB).
ITpuanun /lenna: oquH HEMPOH — OJIUH
MEINATOP.




YeM 3anonHeHbl Be3u KY/Jlibl

HenponepeaaTymku

(HenpoTpaHCMUTTEPHI) MpuHumMn Oeuna

*  AUETUNXoNNH OOUH HelpoH

 HopagpeHanuH 8bic8oboX0aem

+  CepoTOHUH MoJsibKO OOUH

+  JodamuH Helupornepedamyuk

« [ NuynH

* y—aMuUHOMacnsaHas [TokasaHbl OTCTYNIIEHUSA
kucnota (I AMK) OT 3TOro npuHUMNna

« [nyTamar (BbicBODOXOEHME

« [lenTunapl rmyuuuHa n F'AMK,

. OKcup a3oTa I'Al\glK u rmytamarta u

T.4.

HaseaHua cuHancos FAMKepruyeckui, rnytamaTeprtiyeckuid, rmuUmnHeEpruvyecKni

N T.4. (HO XONUHEPTUYECKUIA)
GGG



Tunu4dHbIe peuenTopsl K MEIUATOPaM —
IpsSIMO OOBEAUHEHBI C HOHHBIM KaHAJIOM
(MOHOTPOITHBIC);

O (DHEKT HA HEUPOH-MUIIICHB
HaOmomaercs yepe3 1 Mc,
IIPOIOKUTEIILHOCTh BO3AEUCTBUSA — OT
100 mc no 1 c.

3aTeM MeauaTop JM0O0 pa3pyIlacTcs,
1100 BCACBIBACTCS B IIPECUHANITHYCCKOE
OKOHYAHME



M OHOTPOIHBIA PELENTOP

across membrane



Direction of action potential
propagation

Presynaptic —, §
neuron N o
~— Synthesizing
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enzyme
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: N Neurotransmitter
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. » Vesicle
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e F.g _J enzymes
A8 W R Reuptake
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Boz0oy:xnaromme Hernpousl ITHC

75% BO30YXIE€HHUS B TOJIOBHOM MO3TY
(mpexJie BCEro, B KOpe) 00eCIeUnBarOT
[JIyTaMaTepruyeCKrue HEUPOHBI.



Cxema rytaMmaTepruyeckom nepenadu

Glial cell

G

% " Glutamate :
synthase -~ .
Release-modulating

_, - O : autorecptor
PAG 0 O %_@
: ‘/,.’\ ‘ > O G|U
\'_‘ Gln JO\ o ¥ 1 I'l‘ ~ -
Glu — —>Glul “g

Presynaptic element_ o o |
\ 0 ‘*‘ 00 |

g Glu |
VGIuT~~ O §

! s il Postsynaptic metabotropic
Bt \ receptor

| Postsynaptic ionotropic
receptor

Plasma membrane ‘ : s
transporter (EAA) Synthesis-modulating
autorecptor




Topmozsamnme Herponsl [THC

Topmoxxenune odecneunBaroT AMK-
SPIrU4eCKUE HEUPOHBI. AHOMAJIMU B
pa3BuThUM penentopoB IAMK —
OCHOBHASI MPUYMHA SIUJICIICUH



PasHoobpa3zune AMKepruyecknx HenpoHoB B LIHC




Cxema [ AMKepruyeckoun nepegavu

Glutamate

synthase Glial cell

|
I Glutaminase 0

I\ \ \I
N\

e €111

Presynaptic element

VIAAT -

Plasma membrane.~
transporter (GAT)

Autoreceptor
(GABAR)

Postsynaptic receptor

OBGpaTHbiX 3axBaT U MHakTuBauua FTAMK B rmuu




MoyIaTOpPEI BEIACIAOTCA B
MEXKKJIETOYHOE ITPOCTPAHCTBO. B
HUYTOXHBIX KOHIICHTPAIIHUAX
NEUCTBYIOT HA PELENITOPHI YAAJICHHBIX
HEUPOHOB.

JUINTENbHOCTH OEUCTBUA — OT 1 ¢ 10
HECKOJIBKHX YaCOB.



volume transmission

) Esw\
sensory system AN el
neurotransmitter .

subcortical areas
neuromodulator

neurotransmitter
e neuromodulator
e gliotransmitter

MoayasaTopsl 00€CIICYNBAIOT
00BEMHYVIO IIEpEaaYy CUrHaia




volume transmission astrocyte

(ACh/NA) gliotransmission
(D-Ser/Glu)

plasticity?

attentive state \

pre

o e

cytokines

O _ 0O
sensory and soual\ (51000)7 . O

experience O '
/ ) bt L

Y aCt1v1tyT
neuromodulator
splke -timing

production 1
modulation




PenenTopsl K MOAYJIATOPpAM BIIUAIOT HA
MOHHBIC KaHAJIbl Yepes
BHYTPHUKJIECTOYHBIE BTOPUYHBIE
IOCPEIHMKH (T.€., METa0OTPOIIHEIC).

KonuecTBO BTOPUYHBIX OCPEIHUKOB
YBEJIUYNBACTCS I10]1 BIMSHUEM KO(EHHA
1 TEUHA



MeTaboTponHbie peuenTopbl

Transmitter

/Receptor Channel . \~/\

P | PRV TL Y Tk ot
b~ — 7] @ |\
- r——— X ACAMP A Gate
E \ “: Effector
\ function
cyclase e oA N

Extrace! |U|dr Sude




G Protein-Gated lon Channel

r Signaling Molecule L

lons

lon Channel

Reocepior Protein

Membrane-bound Effector Prokin

intacelvior Spoce



Monoamunsl (1ohamun — JIA,
HOpaapeHaIMH — HA u cepoTOHHH —
CT) urparot poib Kak MEIUaTOPOB, TaAK
¥ MOZYJISTOPOB, BO30YKIAIOT U
TOPMO3AT B 3aBUCHMOCTH OT
pPELENTOPOB JAHHOI'O CHHAIICA.



Jloghamun u opyeue MOHOAMUHBL MO2Y

dopamine
receptor “a,



Jlopamunepruueckas ([JA) cucrema

Dopaminergic system (dopamine): Active in maintaining normal
motor behavior. Loss of dopamine is related to Parkinson’s disease,

Substantia nigra

Corpus
callosum

&5 Cerebellum

In which muscles
are rigid and
movement 1S
difficult.
Increases in
dopamine
activity may be
related to
schizophrenia.
(Receptors:
D1-D6.)




JIA-HENPOHBI JI€KAT B CPEIHEM MO3TE.
KOHTpOIUPYIOT OJIKOPKOBEIE Aapa U
JTOOHYIO KODY.

JIA BBI3BIBACT B KJIICTKaX-MHUIICHSIX KaK
BO30yAUTEIIbHBIC, TAK U TOPMO3HEIEC
3(P(EKTHI (B 3aBUCHUMOCTH OT THUIIOB
pPELCHTOPOB). YIyulllaeT 00padOTKy
MH(OPMAIIHH.



JIA-cucreMa OTBEYaET 3a I€HEePaLUIO
IIOJIOKUTEIIbHBIX 3MOIIMN, OPTaHU3AI[UIO
IBUKCHUNW U KOTHUTUBHBIX IIPOIIECCOB.

[Ipu HEJOCTATOYHOCTH — OOJIC3Hb
[TapkuncoHa. IIpu n30bITOYHOM
AKTUBHOCTH — IIU30(PEHUS.



HopaapeHeprudeckas cucreMa

Adrenergic system (noradrenaline): Active in maintaining

emotional tone. Decreases In noradrenalin activity thought to be
related to
depression,
whereas
Increases in it
are thought to be
related to mania
(excitable
behavior).
(Receptors: o,
o2, 31, B2).




HA-HenpoHsI gexar B cuHeM nartHe. Mx
AKCOHBI IPOHU3BIBAIOT BCIO KOPY MO3ra.

Henocrarounas aktuBHOCT, HA-CUCTEMBI
— JICIPECCHUSA, Y NETEU — CUHIPOM
ne(uUITa BHUMAHUS C THIIEPAKTUBHOCTHIO
(CABI).

30bITOYHAS 9yBCTBUTEIBHOCTD MO3ra K
HA — npucTynsl HaHUKHA, KMITYJIbCUBHOCTD
M 0€CCOHHMIIA (IIPUMEHSIIOT AaHKCHUOJIUTHUKH ).



CeporonnneHepruyeckas (CT) cucrema

Serotonergic system (serotonin): Active in maintaining waking

patterns of EEG activity. Increases in seratonin activity are related
to obsessive
compulsive
disorders, tics,
and
schizophrenia.
Decreases in
serotonin activity
are related to
depression.
(Receptors:
1A-1D, 2, 3, 1p.)




CT-HeHpoHHI JIeKaT B sApax IIBa CTBOJIA
MO3ra, TOPMO3ST OOJBIINHCTBO HEUPOHOB
KOpBbI. CT-KIICTKM aKTUBHUPYIOTCS IIPU
PUTMHYECKHX ABWKECHHUSX (X0ab0a, Oer
TPYCIION).

IIpu HemocTarke C'T — TPEBOXKHOCTD,
NCIPECCHsi, COIIPOBOKIAIOIIUECS
MHUIPEHBIO U BErE€TO-COCYIUCTOU
nvucTonuer. Ha ero oOMeH BIUsIET IMTaHUE
(CHHTE3UPYETCA U3 TPpUITO(haHA).



AHTHUJICIIPECCAHTHI — HHTHOUTOPEI
ooparHoro BcaceiBanus /A, HA u CT.

OIHAKO Ba)XKHEE — HOPMAJIM30BATh
0o0pa3 )XHU3HU (IMTaHuE U (PU3UYCCKas
Harpy3ka). Mmerorcs u
HEMEIUKAMEHTO3HEIE CITOCOOBI
KOppEeLuH, B T.4. Ha 0CHOBe bOC.



IV. OTaeinsl Mo3ra U uX
(PYHKIIMOHATIBbHOEC 3HAYCHHUE



boJbuine moJaymapusa u CTBOJI

A
Brain stem \

Corpus
callosum Gors ol
cortex

HC ,, Thalamus
2 (wall of third
] — T VWA ventricular
s - A cavity)
\ 5 Hypothalamus by s
.*‘;f__,j,;‘/ \/,\_{\ Cerebellum
= NS
A

Spinal cord




nonywapue
OoonblIOro Mo3ra

MOo3r

cpeaHUn
MO3r

MO3XKe40K

npoaonrosaTbIv
MOo3r




1. IIpomosiroBarsiii MO3r K MOCT OO€CIICYHNBAIOT
KOHTPOJIb JbIXaHUs, KPOBOOOPAILICHUS U IPYTHUX
’KI3HEHHO Ba)KHBIX (DYHKI[HM.

Pineal gland

Mammillary body

Cerebral peduncle

Pons

Fourth ventricle

Medulla oblongata

Central canal
of spinal cord

ANTERIOR




2. CpelIHUM MO3I ¥ COCEIHNE PETUOHBI
COACPKUT aMUHEPTUICCKUE [ICHTPHL.

Pineal gland

Mammillary body

Cerebral peduncle

Pons
Fourth ventricle

Medulla oblongata

Central canal
of spinal cord

Cerebellum ANTERIOR




Dopaminergic system (dopamine): Active in maintaining normal q
motor behavior. Loss of dopamine is related to Parkinson’s disease, M I/I H ep FI/I q e C KI/I e

in which muscles

il 1 CHCTEeMBbI MO3ra

; difficult.
Increases in
g / / dopamine
- artivity mav he

7 % Adrenergic system (noradrenaline): Active in maintaining
12 emotional tone. Decreases in noradrenalin activity thought to be
related to
depression,
whereas
increases in it
are thought to be
related to mania

: ', ’\\ / patterns of EEG activity. Increases in serotonin activity are related

A\ to obsessive

/i B\ o compulsive
disorders, tics,
and
schizophrenia.
Decreases in
seratonin activity
are related to
depression.
(Receptors:

AN 1A-1D, 2, 3, 1p.)
Raphé nuclei :




3. IIpoMEKYyTOYHBIN MO3T COACPKUAT dIUADU3,
TaJaMyC 1 THOOTAIaMyC ¢ THIO(PHA30M




anterior__ .
0 . mamillothalamic

tract

medullary
lamina

ventral___
anterior

ventral
lateral

lateral____

dorsal
postero-___ 8§ 488
lateral j ;
medial .
Pulvinar/ v
<
. reticular

— -
nucleus

, 44—

ventral
posterior

'

limbic,
olfactory
systems

lateral ___—

geniculate
postero-

2 .
medial

medial___-
geniculate
inferior

main nuclear groups and inputs of the thalamus colliculus

TL

globus
pallidus

cerebellum

medial,
spinal
trigeminal
lemnisci

superior
colliculus

optlc tract

Tamamyc — «kkoMMyTaTOp» MO3ra, B HEM
BO30V KAAIOIINE U TOPMO3SIINE HEMPOHEI (B
PETUKYISIPHOM SIIPE)




4. M03:X€4OK BBITIOJIHACT pacueT JABMKCHMUI
(«cormpoleccop OOJbIIMX HOTYILIAPHI)

CEREBELLAR
PEDUNCLES:

ANTERIOR Superior

ANTERIOR Middle

Fourth Inferior
ventricle

Alre  ANTERIOR

CEREBELLAR
HEMISPHERE ||
POSTERIOR
(MIDDLE) ' '
LOBE 3 : N FLOCCULO-
: NODULAR
LOBE

VERMIS
POSTERIOR POSTERIOR
LOBE

VERMIS

POSTERIOR

(b) Inferior view
(a) Superior view (b)

. . Pineal gland
Superior colliculus

Inferior colliculus

Cerebral aqueduct Mammillary body
e o~ Cerebral peduncle

WHITE MATTER .

(ARBOR VITAE)

Pons
Fourth ventricle

Medulla oblongata

CEREBELLAR CORTEX

(GRAY MATTER)
Central canal

of spinal cord

POSTERIOR ;J i ANTERIOR
Cerebellum




5. IlepeaHuit MO3r (IMONyIIapus): Kopa U

ITOJIKOPKOBEIE sapa (0a3anbHbIC FAHIJINHN )

lLateral ventricle

R

Thalamus

Tail of caudate nucleus

Occipital lobe
of cerebrum

POSTERIOR

(a) Lateral view of right side of brain

Body of caudate nucleus

Frontal lobe of cerebrum
Putamen
Head of caudate nucleus

Amygdala

ANTERIOR




bazajbHbIE Aapa UHTETPUPYIOT MOTHUBALIUH,

OMOINHU U IBUTI'ATCIIbHYIO AKTHUBHOCTD

Left cerebral

hemisphere
Right cerebral Cerebral cortex
hemisphere TR & | @ e (gray matter)
Lo R\ 417 i
| White matter

S
B
s
: IO
A
R (s 2
[

Corpus callosum

i Caudate nucleus
Lateral ventricles : =
/ i, o Basal
Thalamus , D) ; Putamen nuclei
= : (gray
E : g Globus pallidus matter)
Third ventricle - 3 Claustrum |

Mammillary bodies
(part of hypothalamus)




WX CBsI3U MO3BOISIOT KOHTPOJIUPOBATH 3aITYCK U
OCTAHOBKY JICUCTBUU

Supplementary Primary motor Primary somatosensory
motor area \ cortex \ cortex

Premotor
corlex

Caudate nucleus

Neostnatum

\

VA/VL thalamus Putamen

Globus pallidus,
‘ exiernal
Subthalamic nucleus

K} Globus pallidus,
internal*




Xoce [lenveado evl3bleaem 2unepeo3nyicoeHue
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3a DMOIIMHU OTBEYAECT JIUMOHNUYECKAsA CUCTEMA

» Location of Major Limbic System Structures

Cingulate
gyrus

\ N

lfactory
bulb
Hypothalamus

Amygdala A
Mammillary °
body

Hippocampus



B Kopée Mosecd 8blOENAIOM CEHCOpPHbIE,

MOMOPHbLE U dccoyuamueHsle ooacmu

Primary motor

Central sulcus

Primary somatic

cortex

Premotor

sensory cortex

Somatic sensory

area

Prefrontal
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Motor speech area
(Broca's area)

Primary

auditory cortex

Auditory

association area
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Visual cortex
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FOMYHKYAYC

Kopa pazbuta HQ PA3AMYHble OBAQCTH,
BKAKOYOS! CEHCOPHY KO U MOTOPHY IO KOPY.
KAGCCHHECKOS M30BPAKEHNE FOMYHKYAYCE

AN KCDKAOI 113 3TVX OBAQCTEN NOKCILIBCIBIRENS

OTHOCHTEALHYIO MAOLLIAB (AW KAPTY),
KOTOPYIO MO3M UCMOAB3YeT AN 06PAB0)

WHGOPMALMK, NOCTYNAIOLLEN

OT PA3AWYHBIX HYACTEN TeAq, :
HoBellwme NCCASAOBAHUA 3
NOKC3bIBAKOT, YTO MOA BAVAHMEM
ONbITA KARTHI MOMYT MEHATLCA.
y
~—— MOTOpHQSA Kopa ~
- -
. Aesas
COMATOCOHCOPHAs

Kopa
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ATTENTION .
MOTIVATION ALERTNESS

PLEASURE ENERGY
REWARD

MOOD

ANXIETY

OBSESSIONS AND
COMPULSIONS

SeroTON
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