LKBJIT HA MCITN 1 HYBCTBA. JIMHNA HA THEBA

He mu naawiam gocmamquo!

lHledbm He
nocmbhBa
AgocaH yecmHo!

¢ lHlegpbm e nbAeH uguom
« Tpg66a ga HahycHa paboma

« JO3U Wopupa Kamo MaroymMeH

« Konezama MU OomKpagHa
ugeume

* A3 CbM npab, a Bcuuxku

ocmaHanu ca gpewinu

I

Mucaume
BAUAAM BbpX
yyBemBama HYy6ecmBama
BAUAAM

BbpXy Mucaume
Pabomsa DXy

npeKareHo
MHOz20!

Hebpomparcmumepu

-

AxkmuBupa ce
mpemusam yeHmnbp.
OcBoboxgaba xopMOHU

Hebponenmugu Ha gHeba Ha eHeba

MOAeKyAU Ha emMoyusdima

Purypa 5.1

I'panMKaTa AEMOHCTPUPA KaK B pe3yJiTaTlT Ha salMKJIIAHETO B OollpenesieHn MUCIn
N HyBCTBa CKIagupame eHeprina non ¢opmaTa Ha eMOLUWNW B TPETUA LUEHTDBP



LKBJT HA MACTTIN N1 HYBCTBA. JINHNA HA BVHATA

A3 CbM AOW
pogumen

XuBompbm e
npeKkaneHo MeX bk

« boz we me Hakaxe
« Hukou He Me obuya
« Huwo He cmpyBawm

Burama e mMos

HyBecmBama
BAUAAM BbpXY
mucAume

AkmuBupa ce
Bmopusam UeHmn»p.

OcBoboxgaba
HeBponenmugu XOPMOHU Ha
Ha BuHama cmpagaHuemo

Monekyaru Ha
emoyuama

Purypa 5.2

Tazu I'paCbVIKa NMOKa3Bd KaK B pesyJiTar Hda lMolMafade B APyl LWKbJ1 OT MUCIINU
N HyBCTBa CKINaupame eHePrnmAarta nomn q>op|v|aTa Ha eMOUWNW BbB BTOPUA LUEHTDBP



EJIEKTPOMAIHTHO MOJIE HA MATHATA

Maerum

/

EAeKmpomaeHu MHO NoOAe

durypa 5.3

MarHuToeT € 3a00UKOSIEH OT NSMEepPUMO HEBUOWUMO €NNEKTPOMAlrHNTHO MOJie.
KOJIKOTO NO-CUJIHa € NOJIAPHOCTTA MeXly CEBEPHUA U KOXKHUA MY MNMOJIKOC,

TOJIKOBa MNO-roJidmM € NOTOKDbT MNnpe3 MdrHnta N Nno-CUJiHO € eJIEKTPOMalrHMTHOTO
[oJie.



KAK EHEPTUATA Bb3OENCTBA BbPXY MATEPUATA

Memanru
CMBbP20MUHU, KOUMO
ce nogpexgam

no AUHUUME Ha
ereKkmpomMazHUMmHoOMo
noae

durypa 5.4

EJ'IeKTpOIVIaI'HVITHOTO NoJie Ha MalrHUTa NnpeHapeXia MeTaJIHNTE CTPYKKN,
no,upex(nalth M No JIMHNnUTEe, No KOUTO TeHe HeroBata eHeplruA



TANOTO KATO EHEPITVA N TANTOTO KATO MATEPUA

I

Tanomo kamo
UHepmHa maca 6e3

Taromo kamo eHepPcUeH Nomok

MacHUIM U NOMOKbMm
Ha eHepcUAd

durypa 5.5

KoraTto npes 1TAJIOTO MPOoTUuda eHeprnd, OKOJ1I0 Helro NMa NsMeprmo
SNeEKTPOMarHMTHO noJie — TOYHO KaKTO MNpPpn MarHnra. AKO >XMBEEM B PEXWM Hd
ouendBaHe U 4YeprimMm OoT HEBUWOAWUMOTO eHepI'I/II7IHO [noJyie OKOJ10 TAJ1IOTO, HUE TO
HamanaBame. OcCBeH ToBa, KoraTto EHEPIUATa € 6J'IOKI/Ip8.H8. B MNbpBUTE TPK
LEHTbPA, CBbP3dHWN C OUENABAHETO (38.IJ.|,OTO CMe 3daluUKIInJIn B NOPOYHEH KPbl
MI/ICJ'IVI-LIyBCTBa), NOTOKDT, MPOTUYHALL Mpes TAJIOTO, HaMaJidABa — CbOTBETHO

oTcnaéBa u SJNNIeKTPOMAlrHNTHOTO NOJIe.



[TIABHUAT MO3bK N TPBbBEHAHHUAT MO3bK B CKEJIETA

Mo3sbk

.....
‘s aditits

TpbbHayYeH MO3bK

[pb6HaYEH bmbA6 RGNS R

: .
taisiliBina bt 22 2000 8 BB hrixasN

ARPPR P VNVCVRNNRRPIL 1

Cakpym

([

Purypa 5.6

CakpymbT (KpbCTeL), rPbOHaKbT U YePEMBbT Ca KOCTHU CTPYKTYPU, 3aljutaBallm
Han-genukKatHaTa cucTemMa B TAMOTO: LeHTpanHarta HepBHa cucTema,

KOHTPOJINPaAlla U KOOPOANHNPalla BCUYKN OCTaHaJIn CUCTEMN



OBVXEHWVE HA TPbBHAYHO-MO3bYHATA TEHHOCT

BguuwBaHe VizguwiBaHe
[[leBoBeme ce [lleBoBeme ce
paszmbapsam. 3ambBapsam.
Cakpymbm ce Cakpymbm ce oebBa
ogbbBa Ha3ag Hanpeg

Purypa 5.7

KoraTo BOulUBarTe, CaKpyMbT JIEKO C€ OI'bBa Hasald W YepeliHnTe WeBOoBe CEe
PaAsWNpPABAT. Korato nsguwBare, CaKPYMbDBT JIEKO Ce OI'bBa Hdllped U YHepelHUTe
LeBOBE CE 3daTBaAPAT. ToBa ecTeCcTBEHO OBUXXEHUE, CBbP3dHO C ANWLWAHETO,
6aBHO reHepnpa BbJiHA, 3allBUNKBdlla pr6Hal—IHO-MO3bl—IHaTa TEYHHOCT Harope-
HalOoJ1y Mo I'pb6Hal—IHI/IFI MO3bK WU BbTpe B INN1aBHNA MOS3bBK.



CTATAHE HA BbTPELWHUNTE MYCKVYIIA
C UEN NMPNABU>KBAHE HA TPbBHAYHO-MOS3BbYHATA
TEHROCT HAIOPE KbM MO3bKA

VianonszBaHe
Ha MyckKyaume
Ha mopca
3a npuqgbu)kBaHe
Ha eHepeauama

durypa 5.8

KoraTto cTerHerte BbTPEWHUNTE MYCKYJIW HA OOJIHATA HYaCT Ha TAJIOTO CU

N B CbLLLOTO BPEME 6aBHO N Cr
BHUMaHNETO CU KbM TOPHATAa b

Ha I'pb6H8.LIHO-M03bLIHaTa TEeuF

OKOWHO BAuLWIBaTe npes HOCA, HacouBauKu
dCT Hd MaBaTa, BUE YCKOPABATE NOTOKA
OCT KbM MO3bKa U 3agBuU>XBaTe HEWHUA NOTOK

npes TAJIOTO CU HAlrope MNno UeHTpalJlHdaTa OC Hd I'pb6HaKa



NHOYKTUBHO TMOJIE

[lpu gBuKeHUe Ha 3apegeHu
MOAEKYAU ce cb3gaBa UHQYKMUBHO noe

Purypa 5.9

rpb6H8HHO-IVIO3bLIHaTa TEYHOCT CE€ CbCTOWN OT 3dpPeleHN MOJIEKYIIN. |_|pVI
YCKOPABaAHE Ha sapeldeHnTe MOJIEKYIIN B €[lHa NMNOCOKa Halrope Mo I'pb6HaKa
reHepupare MHOYKTUMBHO MNMoJie, KOeTO Ce OBUXKWN B NOCOKATa HAa 3dPeleHUTe
MOJIEKYJIN.



NBVI>XKEHWVE HA SACTOANATA EHEPTINA
OT TANOTO KbM MO3bKA
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OcBoboXxgaBaHe
Ha eHepeauama
om nbpBumMe mpu

UeHmnpa
KbV MO3bKA [Ipu gBUXeHUemo Ha NoMokKa
Hazope no epbbHaKka ce 2eHepupa
eAeKmpomMagHUImHO noAe U maaomo
Purypa 5.10A ce npeBpbwa 6 magHum

Purypa 5.106

KoraTto YCKOPABAHETO Ha I'pb6HaLIHO-IVIO3bl—IHaTa TEeYHOCT 10O I'pb6HaKa Cb3fadje
NMHOAYKTUBHO ToJie, TO NsTelJid CKIadupaHaTta B MNbpBUTE TPWN LUEHTbPa eHepPIruA
N A BPbllda B MO3bKad. Llom ce 3agBMXM NOTOKBT OT OCHOBATa Ha I'pb6HaK8. KbM
MO3bKa, TAJIOTO CTaBd KaTO MaAlrHAT U Cb3daBa €JIEKTPOMalrHMTHO TOpOnNAOaJiHO
[oJie.



TOPOMLAJTHO NMOJIE
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TopouganHa opma npu 96bAKU U YePHU GynKu

durypa 5.11

TopounpganHata ¢opma NpUcbCcTBa B MHOTO NMPUPOOHN TBOPEHUSA — KaTo ce
3anoyvHe oT AbbnKaTa U ce CTUTHEe OO0 YepHUTE AYNKY



CPABHEHWVE HA BNCOKOYECTOTHW
BETA BbJIHA 1 TAMA BbJ1HI

BucokoyecmomHu
BEETA

[AMA BbARHU

Purypa 5.12

[lpn ocBoGOXOaBaHe Ha eHepPrusaTa, CbxXxpaHsaBaHa B NbPBUTE TPU EHEPTrUNHN

LEHTbPA Ha TANOTO, MO3bKbT Ce Bb3by)KAa N 3anoyBa Aa GYHKUNOHMPA B PEXUM
Ha rama MoO3bYHU BbJIHW. B Te3n cnydyam e Bb3MOXXHO, NPEMMHABaNKN KbM rama

ananasoHa, MO3bKbT [a HaBfle3e BbB BUCOKOUYECTOTHU 6eTa MO3bYHU BbITHMU.

BucokoyecTtoTHUTE 6EeTa MO3BYHUN BbJIHU OOBUKHOBEHO CE reHepunpar ofT Bb36y,D,a
Ha MO3bKa Hpes CTUMYJIalNA OT BbHLWHATA CPpeldad, KOETO HWN Kapa da HaCOYUM

BHUMaHNETO CU KbM NMPUYNHATA 3a CTUMYIalUUATA.

[aMma MO3bYHUTE BbJSIHN OOUKHOBEHO C€ reHepunpart rnpn CTUMys OT BbTpEellHATA
cpela N B pesyJital HaCo4BamMe BHUMaHNETO C KbM TOBAa, KOETO Ce CJly4Bd
BbB BbTPELWWHWNA CBAT HA HALWUWNA YM. ToBa CPaBHEHWNE MNOKasBd KOJIKO NOOO6HM
ca BUCOKOYECTOTHUTE BeTa N rama MO3bYHU BbJIHN, MaKap 4e Nama HYHeCTOTUTE

ca no-6up3un.



[TPAHA KAHAJ]
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CBemAuHeH KaHa/
om gBuXxeHuemo
Ha eHepaus Hazope

U HagoAy no epbbHa4yHUS
MO3bK

durypa 5.13

HpaHa KaHaJlbT € CBETJIMHEH, WJIW eHEPINEH KaHall 3da OBUXEHNETO Ha
HKN3HEHATA CWUJla Harope m Hadoqny Mo I'pb6HaLIHVI‘/'-I MO3bK. KONKOTO NOBEYE
eHeprmnyd ce OBu>xm no I'pb6HaKa, TOJIKOBA MO-CUJIHO € MOJIETO HAa MNpdaHa KaHallda

KOJIKOTO No-Maliko SeHePpPIrnAa ce OABUXHW O I'pb6Hal—IHI/IFI CTb16, TOSIKOBA Mo-cnaba
€ NMNpaHata N OTTaM — TOJIKOBdA O-MaJlKO XXN3HEHAa CUJla CE NOCTaBA B TAJIOTO.



KAK EHEPITVATA OT TANOTO HABJTIN3A B MO3bKA
[MPE3 PETUKYNAPHATA OOPMALNA

Taramyc

\

X 7
A

Xunogusa g
PemukyAapHa /
popmayus Maabk MO3bK

dwurypa 5.14

C oTBapsHETO Ha nopTaTa Ha Tajamyca rossiMa yacTt OT KpeaTuBHaTa eHeprus,
cbXpaHsBaHa B TANOTO, MMHaBa Npe3 peTukynapHaTta ¢opmMmauns KbM BCEKU

TaJlaMyC N KbM enmcbmsHaTa »Xnesa. ToraBa T4 ce NnpeldaBad Ha HEOKOPTEKCA,
npomssem,ualth [daMa MO3b4YHW BbJIHN.



CHAC

Perynupa 6anaHca Ha OKMCNSABAHETO B KIIETKUTE, crioMaranku
3a HamansiBaHe Ha CBOBOOHUTE paanKanun, KOUTo NpuynHABaT
OKUCNUTENEH CcTpec (Han-yHuBepcanHaTa npuynHa 3a CTapeeHeTo).
[Tomara Ha HeEPBHUTE KNeTKN ga ce obpasysar n passuBar
ONTUMAaITHO.

CTGF

[Tomara npu 3apacTBaHe Ha paHW, pacTeXxX Ha KOCTK

N pPEreHepupaHe Ha Xpywan n gpyra CbeQuHUTENHa ThKaH.
HamaneHata My eKCrnpecua € cBbp3aHa ¢ pak U aBTOUMYHHMU
zabonaBaHna Kato pudpomnanrunsg.

TUFT1

[Toonomara KneTbYHOTO Bb3CTaHOBABaHE U O34paBsaBaHe,
BKMIOUNTENHO PEryMPaHeTo Ha CTBOMOBU KITETKU
(HeandepeHUunpaHn UM npasHu KNeTku, KOUTo moraTr ga ce
NPEBbPHAT B KAKbBTO U Oa € BUA TbKaH, OT KOATO TANOTO

Ce Hy>XOae B MOMeHTa). YyacTBa B npoueca Ha MUHepanunsayns
Ha 3bOHUA emann.

DIO2

Ba)keH 3a 3gpaBaTa TbKaH Ha nnaueHTata u GyHKuuaTa

Ha LWWToBMAOHAaTa »KJie3a (yyacTBaly B NPOM3BOACTBOTO Ha
TupeongeH xopmoH T3). Nomara 3a perynupaHe Ha MmeTabonnama
Uype3 HamasnsiBaHe Ha MHCYIMHOoBaTa PE3UCTEHTHOCT, KaTo Mo TO3U
HaYMH HamansaBa nosiBata Ha MeTabonuTHa 60MecT U eBEHTYyallHO
obrneKyaBa CUTHUTE »KefaHus n npuctpacTtaBaHeTo. Cbllo Taka
HopMann3npa HacTPoOeHNeTo, 0COBEHO NPU Oenpecus.

Chorfe6-AST

[loTucKa TymopuTe, nomara 3a uaeHTMounumnpaHeTo
N eNUMUHNPAHETO Ha PaKOBUTE KIETKN.

CBbp3aH CcbC 3apaBarta KjeTbyHa CTpyKTypa. Chbllo Taka notmcka

KRT24 HAKOW BUOOBE PaKoBMW KNETKW, BKJIIOUYNTENHO HabnogaBaHuTe npu
paK Ha 0e6enoTo YepBo.
Al SOCL [ToTucKa TymopKn, ocobeHo Te3n, KOMTO AOoNPUHaCAT
3a MNJIOCKOKJIETbYEH KapLUMHOM — BU pak Ha Koxara.
[Tomara Ha KneTKuTe ga opraHnusnpart MONIEKYNNTE, KOUTO UM
RND1 nasaT TBbpaa cTpyKTypa. Cblo Taka nognomara pacrexa

Ha HEPBHUTE KMETKN N NOTUCKA HAKOW BUOOBE PaAKOBU KITETKU
(KaTo Te3un, KoOUTo ce HabnogaBar Npu pakK Ha rbPAOTO U rbpaarta).

durypa 5.15

ToBa ca KOHKPETHUTE FreHn, YNATO eKcnpecusi 6e NpoMeHeHa Nno BPeMe Ha
4-NHEBHUA HN ceMuHap 3a HanpenHanu B Tamna, Onopuaa, npes 2017 T.



YYACTHUK, KOUTO HABMN3A B TAMA MO3bYH BbJTHWA
C NOMOLWWTA HA OUXATEJIHATA TEXHUNKA
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[padpuka 6A (2)
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[pacdpuka 6A (3)

Momage: Defssh EEGID: 1.03M2NSAn_TASK 1
Z Scored FFT Summary Information

AbCcoAIOMHAa eHepaus
OmHocumeAHa eHepaus
AMnaumygHa acumempus
KoxepeHmHocm

Paz080 uzmecmBaHe

© 2001-2016, Applied NeureScience, Inc. 3

[pacdpuka 6A (4)

[pacpukn 6A (1), 6A (2) n 6A (3) nokaszBaT yyacTHUK, KOUTO, Clieq KaTo npasu
anxartenHara TeXHUKa, npemMmnHaBa npes3 BUCOKOUYECTOTHU B6eTa BbJ/IHU KbM rama
MO3bYHU BbJIHU. MO3bKbBT My BUBa CUITHO Bb3OYOAEH EHEPIUNHO, KOETO SCHO CE
B)KOA Upe3 npomMmsaHarta B yecTtoTara B MO3bKa (MoKazaHa CbC CUHUTE CTPESKN).
HWBOTO Ha eHeprna B MO3bKa € cbC 160 cTaHOapTHU OTKIIOHEHUS Ha HopMmarta.
Cera nornenHete I'padpuka 6A (4). Korato B nsobpa)XeHNeTo npucbcTea MHOIO
yepBeH LBAT, TOBa 0603HayaBa ronsama eHeprua. CUHUAT UBAT 0603HavYaBa
Marnko eHeprusa. ETO 3aWo YepBeHaTa cTperska, coyela KbM U3LANO YEPBEHUSA
Kpbl, YyKazBa OrpOMHO KOMMMYECTBO eHEPrna B CbCTOAHNE HA BUCOKOUECTOTEH
beTa PeXXnM, 0OKAaTO MO3bKBLT NMpemMnHaea KbM rama. CopTyepbT, U3MNON3BaH TYK,
HE OTUUTA KOHKPETHO rama MO3b4YHW BbJIHU, HO OT U3MEPBaHUATA B OpPYyruTte
rpapuKkn 3Haem, Ye KOJSIMYECTBOTO EHEPIrNa B abCONMIOTHO YEPBEHNA KPbr

e nokasaTtes KakKTo 3a rama, Taka n 3a BUCOKOYECTOTHUN 6eTa BbJZIHUN. CUHUTE
CTPENKN, COYELLN KbM pefa, 0bo3HaueH Kato KoxepeHmHocm, nokasear
MHTEH3UBHA KOMYHUKaLMUA MeXay OTOAeNHUTE obnacTu, 3aedHO C BUCOKa eHeprus
BbB BCUUKN UBMEPEHN MO3bYHN YECTOTH.



OPYT YYACTHUK, KOUTO HABN3A B TAMA MO3bYHW BbJTHN
BCJIELACTBUE HA OVXATEJIHATA TEXHUKA
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[padpuka 6b (2)
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[padpunka 6b (3)

Ha Te3un rpadpukn ce Habnwgasa nogodeH npexon. CnuHATa cTpenka B gofHata
yacT Ha paduka 6b (2) nokazBa MOMeHTa, B KOUTO MO3bKbLT NpeMnHaBa

OT BUCOKOYECTOTHU 6eTa B rama BbSHU. [padpunka 6b (3) nokasea, ue eHepruaTta
B MO3bKa € ¢ 260 cTaHOapPTHU OTKNOHEHUA Hag HopMmarta. 3a ga OCMUCINUM Tasu
MHbOpMaLNa B KOHTEKCT, We KaXKeM, ye 99,7% OT HacefleHMETO € B paMKUTE

Ha 3 cTaHOAPTHW OTKIOHEHUA Hag UM nog Hopmata. BCuuko, KOeTo nsnusa
U3BbH TE3N 3 OTKIIOHEHUSA, € CBPBbXECTECTBEHO.



CKAHWNPAHUA, TNMOKASBALLI AKTUBNPAHETO
HA OBJIACTTA OKOJO EMNOU3HATA XXJTIE3A

(X,Y.Z)=(-10, 74 . 8] [mm] ; (2.21E+0) TE=13 LORETA-REY I
P, PP ‘

[pacpnka 6b (4)

Gamma

ROI
Everything

Hemisphere

Both Sides

Graphic 6B (5)

[pacpunka 6b (5)

OuBeTeHaTta B YePBEHO YacT Ha MO3bKa, NocoyeHa CbC CUHUTE CTPENKK

Ha 6b (4), BknouBa ennpnsHata xnesa n bpoamaHcka oénact 30, cBbp3aHa
CbC CUJTHM eMounn N GopmMuUpaHe Ha HOBU CNOMeEHU. HaWnAaT ekun e
Habnogasan MHOMOKpaTHO TakaBa KapTuHa B Te3N 06slacTu Ha MO3bKa.

Ta ce noaBABa, KOrato yyacTHULNTE reHepupar rama MO3bUHN BbJIHU.
[padpuka 6b (5) e TpMMaMepHa KapTUHa Ha MO3bKa Ha CblUUsA yYaCTHUK,
nornegHart otaony. Bumxoa ce, Ue 3Ha4YuUTENIHA YacT OT eHepruaTa uaea

OT BbTPELIHOCTTA Ha IMMOUYHUA MO3bK.




MO3bYHUTE CKAHNPAHNA HA OEJTULLA
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[padpuka 7A (1-3)



MO3bYHUTE CKAHVPAHNA HA OEJTALLA
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[padpuka 7A (4)

fie fdt Yew Colmtion Nortsge Aralma Bapeet Deuoiie Qptenm: iy

wmﬁ g » Wwwmmwmww 253ARRSRIANABANERT mwum&mmmmmmmmummmmu

TS T T TP

OMKAOHEHUSA Hag
HopMama

file [ Vew Coliecton Momtaje dnadws Bepoa NewoStal Quoiers Help
:
|‘ 3 '

Ssif-5.% |85 3L :
”o»m i m 2fsadls ] S88nsananenagsasanse m E2gxssasanaxanaagy
o T BERERRSEE] M ¥Eatiosorsatecnrsras = Eefrzo3zassrenares s

8 T A T T L T |

[padpuka 7A (5)
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+29cm (X))

10 cm

0 -5

+5

[Y)



»Now Voxels:

Everything

| -

" ) . >
-
. -e -
'/ .
T 9 . 13 o
4
! .
b ! -
: P %
. @ b
: - ' )
. .y . ]
V
\ .‘
\ . > .

GCamma

*19)
Everything

Hemisphere
Both Sides

q

[pacpuka 7B-I

pacpukn 7A (1) no 7A (5) nokasart, Ye MO3bKbLT Ha Pennwa npemmHaea
OT HOpMasiHM KbM BUCOKOYECTOTHU B6eTa BbJIHWU, Cref KOeToO HaBfin3a BbB

BI/ICOKOGHepI'I/H;IHO [dMad CbCTOAHNE. (CVIHFITa CTPEJIKA Tl

oKasBa npexona.)

EHeprvaa B rama e cbc 190 CTaHOapPTHW OTKJIOHEHNA Hal HOPpMATA, TbW KaTo
Qennwa ce CBbp3Ba C EANMHHOTO NaolJie. PanoHbT Ha eFIVI¢)|/|3HaTa NKIe3d, KaKTo

N YacTTa OT MO3bKa, KOATO 06padboTBa CUSTHU eMouunu,
KakTo ce Buxpaa oT Ipapunka 7b. 'padpuka 7B nokazea

ce aKTnBnpa sHa'vYnTeJIHO,
MO3bKa, NnorsieaHar

OTOOJY. l’|e}C)BeH<’ElT<’El obslacT NnokKasBa, 4ye SHEePINATAa B N'aMda NaBa

OT BbTPELIHOCTTa Ha MMMBUYHUA MO3bK. OBbpHETE BHU

maHune Ha padpuka 7T,

MNOoKasBadlld NPOMEeHNTE B CbCTOAHWUETO Ha KOXXAaTd Ha C

Dennwa Ha cnegBalunsg

NeH, cnen KaTto 6e NOJ1IyHinia q)l/ISl/IOJ'IOI'W—IeH bl'll'pelhﬂ, OT edNHHOTO [aoJie.



