MiHiCTEpCTBO OCBITH 1 HAyKH, MOJIOJI Ta CIIOPTY YKpaiHu
[Ipukaprnarchbkuil HaIlIOHATLHUM YHIBEPCUTET
imeni Bacwst Credannka

A. M. Cnacbka, L.A. Cayunk

®1310JI0T' 151 HEHTPAJIBHOI HEPBOBOI CUCTEMMH 1 BUIIOI
HEPBOBOI IISIJIBHOCTI

KVYPC JJEKIIN
TSI CTYZIEHTIB (pUT0CO(CHKOTO PaKyabTETy
CIIEI1aJIBHOCT1 «TICUXOJIOT151»

[BaHO-DpaHKIBCHK
2012



VJIK 612.8+159.9
BEK 28.991.7
C 71

Cnacbka A. M., Cayuuk I. U. ®Diziosoris meHTpaabrHOI HEPBOBOI CHCTEMH Ta
BHUIIIOT HEPBOBOI MisIbHOCTI. Kypc nekiiit — IBano-®pankiBebk, 2012.— 84 c.

[lcuxiuHa AISUIBHICTH JIOAWHU JETEPMIHOBAHA 3aKOHOMIPHOCTSIMHU MPOTIKAHHS
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Jekuia 1
Tema: ITPEJJMET ®I310JI0I'II ITHC TA BH/I.
OCHOBHI ®@I310/IOI'T9HI I[IOHATTA
Inan:
1. Busnauenmns gizionocii sk Hayku.
2. Kopomka icmopis ¢izionoeii.
3. OcnosHi nonammsa @izionoeii.

1. BuznauenHs ¢isiosorii sk HayKu

dizionocin — 1e Hayka, 110 BHUBYAE 3aKOHOMIPHOCTI (DYHKI[IOHYBaHHS >KHUBHUX
OpraHi3MmiB Ta iX CKJIJOBHUX YaCTUH Yy IX €IHOCTI 1 B3a€MO3B'S3KY 3 HABKOJHILIHIM
cepenoBuiieM. JlisIBHICT, OpraHi3My abo OKpeMoi HOro 4YacTHMHH Ha3WMBalOTh
¢131o50r14HOI0 (pyHKII€R0. D1310J0TI4HI PYHKIIT HOCATh NIPUCTOCYBAIBHUI XapakTep.

®i310/10Tisl CKIATAETHCS 3 OKPEMHX Yy 3HAYHIA MIpl CaMOCTIHHUX JUCIUILIIH.
3aranpHa (i310JI0TIS JOCHIIHKYE TPHUPOAY TaKUX OCHOBHUX MKUTTEBUX IPOILECIB, K
OOMIH PEYOBHUH 1 €HEprii, MOAPA3IUBICTh 1 30yMIMBICTh, 30YI>KEHHS 1 TajlbMyBaHHS,
M'sI30By 1 HE M’SI30By PYXOMICTh, pICT 1 cTapiHHsA. OIHMM 3 PO3IUIIB 3arajlbHOi
¢i3iomorii € ¢izionoria KIITHHU. Y3arajabHIOIOUUN XapaKTep MaroTh MOPIBHSUIbHA,
€BOJIIOLIIMIHA Ta eKkosoriyHa ¢i3iosorid. [lopsa 3 y3arajJbHIOIOUUMH ICHYIOTh CIIEHIANIbHI
a6o yacTtkoBl po3nuin (izionorii. Lle dizionoris okpemux rpyn TBapuH (HAIpUKIA,
(bi31010TIs CIIILCHKOTOCIOAPCHKUX TBApPHH), OKPEMHUX KJIaciB (Komax, pud, Iia3yHiB),
OKpeMHUX BHUJIB (MEIOHOCHOI OmKoiu), (i310JI0TisI OKPEMUX OpraHiB (Cepiisi, HUPOK,
MEeYiHKK), (i310J10Tisi OKpEeMHX TKaHUH (HEpBOBOi, M'S30BOi), (Pi310JI0TisI OKpEeMHX
GbyHKITIH (TpaBJIeHHS, KPOBOOOITY).

Dizionocia 0OUHU — HAICKUTH J0 YACTKOBUX (PI310JOTIYHUX AUCIUILTIH.
OxpeMumH ii ramy3siMU € Taki IPUKIaIHI AUCIUILTIHHM, SK ¢i3ioorig mpaii, ¢i31070ris
criopty, (iziojoris xapuyBaHHsI, BikoBa (hi3ionoris, kocMiuHa ¢izionoris 1 T.a. Kpim
TOTO, (h1310JI0TII0 MPUNHATO JUTMTH HA HOPMAJIbHY 1 atosoriyHy. dizionoris JTauHH 1
TBAapUH TICHO MOB's3aHAa 3 IHIIMMU HayKamMu. 30KpeMa 3 aHATOMI€l0, 3 SIKOI BOHA BEIE
CBOE ICTOPUYHE TMIOXO/DKCHHS, a TaKOX 3 I1HIIMMU MOP()OIOTrIYHUMHU HayKaMu —
rictojoriero 1 nuronoriero. (OCKUIBKA — CTPyKTypa 1  (YHKII  OpraHizmy
B32€MOOOYMOBIIEH]). JIuie B MUHYIIOMY CTOMITTI GloxiMmist 1 6i0(hi3uka BIIUTHINCEH Bif
¢13iomorii K okpemi aucuuriiHd. Dizionoriss Mae 3B'A3KM 3 XIMI€HO 1 (HI3UKOIO
(BUKOPUCTOBYE 1X METOJIN), 13 300JI0T1€10, TEHETHUKOI0, eMOPIOJIOTi€l0 (BUKOPUCTOBYE X
JaH1). A Takl JTUCUMIUTIHM, SIK TICUXOJIOTIs, TIeJlarorika, MeIMIMHa, KibepHeTHKa, O10H1Ka
BUKOPHUCTOBYIOTh BIIKPUTTS (H1310JI0T1i.



2. Kopotka ictopis dizioJiorii

Tepmin "izionocia" oznauac "npupoooznascmeo’” 1 BxuBaetbes 3 XY cT. sk
HayKa TPO TBAapWHHHUN 1 POCIWHHUN CBIT. 3 YacoM 3 HEl BHIUTMINCH CAMOCTIHI
JTUCHUIUTIHK: OoTaHika, 300iiorig 1 aHaromia. | ymme y XIX cr. Big anatomii
BIIOKPEMHJIOCh BYEHHSI TpPO (YHKLII OpraHi3miB, JUIsi SKOTO B3sUIM CTapy Ha3BY
"(iziomorig".

[Mepuri BimomocTi 3 (13107011 JIOIWHYU 1 TBAPUH Oy/IH BiJOMI III€ B aHTUYHY €IIOXY.
Tak, I'innoxkpam (460-370 pp. 10 H.e.) 3HAB, IO YKOBY HAIXOIUTh Y KUIICUHUK, M'I3U
3yMOBJIOIOTh PyXH, a 3a MyJIbCOM BiH BHU3Ha4aB poOoTy cepiist. Bimoma iioro teopis, 3a
SIKOIO OpraHi3M JIIOAWHH MICTUTh 4 OCHOBHI COKH: KpOB (sangvis), skoBTy >xk0Bu (hole),
qopHy »o0B4 (melanhole) i cim3 (phlegma). luvmu TepmiHamu 1 Temep HAa3HBAIOThH
TEMIIEpAMEHTH JIIOIUHH.

Apucmomens (384-322 pp. 10 H.e.) CTBEpIKYBaB, IO KPOB YTBOPIOETHCS B
MIEYiHIIl, a apTepii — 1€ pO3raayKEHHS a0pTH, ajle MPUMHUCYBaB iM (QYHKIIIIO TPOBEICHHS
MOBITPsAHOT cyOcTaHLii. OpraHoM MHCIIEHHS BiH BBa)KaB CEpIIE, & MO30K HA MOr0 JTyMKY,
BUPOOJISB XOJIOAHUMN CIIN3.

HailiGinpmoro po3BUTKY (Di310JIOTIUHI YSABJIECHHS AOCSIIIM B MPALSIX PUMCHKOTO
mikaps Tanena (129-201pp). Bin 3amodaTkyBaB METOJ TNPHIKUTTEBOTO PO3THHY
(BiBicekIii) TBapuH (MaBm 1 CBUHEW). ['ajieH moka3aB, 1110 KPOB PYXa€ThCsl HE JIUIIIE T10
BEHAX, a U M0 apTepisx, OMUCaB CiM Map YepernHUX HEPBiB, TOBIB ICHYBaHHS YyTIUBHUX 1
PYXOBHX HepBiB. Moro BBaXAIOTh TIepIINM (izionoroM-eKCIepuMEHTaTOPOM.

B enoxy BimpomkeHHs mpalli OCHOBOIMOJOXHHKIB aHatomil A. Bezania (1514-
1564), M. Cepsema (1509-1553) i I. @annonin (1523-1562) miaroryBaid IpyHT JJIs
HOBUX (P1310JIOTIYHUX BIAKPHUTTIB, 30KpEMa - BEJIMKOTO Koja KpoBooOiry. I B 1628 p.
annmicekuit jikap Y. Iapeen (1578-1657) noBiB, 110 KPOB PyXaeThCs BiJ Cepls IO
apTepisix, a 10 cepisl — MO BeHaX 1 MO 1i MOCTiMHA Teyis 3yMOBIIEHa CKOPOYCHHSIMHU
cepus. Llel pik 1 BBa)KarOTh POKOM BUHUKHEHHs (1310JIOTii JIOAMHMU 1 TBapuH. Alie
['apBeli He 3HAB SK KPOB TMEPEXOAUTh 3 apTepii y BeHu. lle murtanHsS po3B's3aB
iTamicekuit BueHuit M. Manwnizi (1628-1694), skuii BiIKpHB KaIiJIIpH.

Y XVII cr. iramiicekuii nmikap JI. Tanveani BIAKPUB JKUBY EIIEKTPUKY
(OloenekTpuyHl fBMINA) Ta 3aKkiaB (YHIAAMEHT /Ji1 BUBYEHHS MNPUPOAH MPOLECIB
30ymkenns, P. /lexkapm BinkpuB pe]rueKTOpHMI TPUHIMI AISUTBHOCTI OpraHizMy, a
yecbkuid BueHU I. Ilpoxacka BNpOBaIuMB caMme TMOHSITTS MPO peduieKC Ta OIHUCaB
OCHOBHI1 BJIaCTHUBOCTI pe(IICKCiB.

Y XIX ct. BimOynock BigokpeMieHHs ¢i310JI0Tii BiJ aHaTOMii 1 TICTOJIOTI 1
3'SIBUITUCH Tiepii (izionorivni mkoau. Haloiibi BiToMUME 1X PECTaBHUKAMH €:

B Himeuuuni — I. Mwanep (1801-1858), I. I'ervmzonvy (1821-1894), E. /lrodya-



Peiimon (1818-1896), P. I'eitoenzanun (1834-1897), K. Jlioosuz (1816-1885); y @paniii
— @. Maosicanoi (1783-1855), K. bepnap (1813-1878); y Aurmii — Y. Benn (1774-1842),
. Jlenzni (1850-1916) i 4. Hleppunemon (1855-1949); y CIIA — Y. Kennon (1871-
1945).

barskoM pociticbkoi dizionorii € .M. Ceuenos (1829-1905). Bin cTBOpHB BUCHHS
PO Ta3u KpOBi, TEOPiIF0 BTOMH, € 3aCHOBHUKOM (i3iojorii mpairi. HaiiBigomimioro ioro
npaneo crana «Pednekcel romoBHoro mosra» (1863), ne BiH aHami3ye pPO3yMOBY
JUSTIBHICTD JIIOAUHU Ta MucleHHsI. A B 1904 p. OyB ynocroenuit HoOemniBcbkoi mpemii
LIL ITasnos (1849-1936) 3a poGoTH B ramy3i ¢iziosorii TpasieHHs. Bigomi ioro mparii
npo yMoBHi pednekcu, Tunu BH]I, 181 curHanapHl cucTteMu. BiH CTBOpPHUB BUEHHS IIPO
BUIILYy HEPBOBY HisUTBbHICTh. O.0. Yxmomcovkuit (1875-1949) cTBOpuB BUYCHHS MPO
nominanty. B Vkpaini B.FOQ. Yazoseuv (1873-1941) chopmysroBaB 10HHY TEOPirO
010€JIEKTPUYHUX TTOTCHITIAJIB.

3. OcHoBHi noHATTA di3ioJorii

B ¢i3iomnorii, sk 1 B Oyab-aKii HayIll, € 6araro moHATh. OJHI 3 HUX € JIOMOMIXXHHUMH,
1HII — BIAITPAIOTh MPOBIAHY POJb. AJle € KUIbKA MOHATH, SIKI JieKaThb B OCHOBI YyCi€l
Oyniemi (izionorii. BoHa cToiTh Ha HUX MOAIOHO IO TOTO, SIK 3@ YSIBICHHSMHU JIPEBHIX
3emis TpuManacs Ha TphoX Kutax. Ski sk "kutu" ¢izionorii. IX Tex Tpu — 1e cucrema,
peryniis 1 30yJIMBICTb.

Cucmema — 1€ KOMIUIEKC B3a€EMOTIOB'SI3aHUX 1 B3aEMOJIIFOUHUX €JIEMEHTIB; B MPOLECi
iX B3aeMoOJii JIOCSTAEThCS TIEBHMH KOPUCHUM JJIi OpraHi3My pe3yibrar. ICHYIOTH
CHUCTEMHU Pi3HUX TOpsAakiB. [Ipm 1boMy cHCTeMa HIKYOTO TOPSIAKY € CIEMEHTOM
CHUCTEMH BHIIOTO PiBHs. Y BHUIIWMX TBApHH 1 JIOAWHU MOXKHA BULIATHA TaKi CHCTEMHI
piBHI: MOJEKYJISpHUM, KIITUHHUN, TKAHUHHWN, OPraHHUM, CHUCTEMU OpraHiB,
opraHizMeHHuii. Mopdosoriune 1 ¢i3iojgoriyHe MOHATTA "€JIEeMEHT CUCTeMHU' MOXKYTh
He cniBnagatd. Hampukian, xanuisipy MOPQOJOTIYHO € elNeMEHTaMU CUCTEMU
KpoB0OOIry. AJe sKimo nmopymuthes audysis O, yepes3 Kamnuisipu allbBeoj, TO TYT MU
MOBUHHI PO3MISIATH KaNUISIpU K (PYHKI[IOHAJIBHUM €JI€MEHT CUCTEMHU Ta3000MiHy. A
AKIIO CHJOTENIM KamuisipiB MepecTaHe MpoIycKaTh JIMPOUUTH Yy TKAHUHU IS
IMyHHOTO KOHTPOJIIO, TO y IIbOMY BHITaJIKy BOHU BHUCTYMAlOTh SK (DYHKI[IOHATBHHMA
eleMeHT IMyHHOI cuctemu. Tomy pocilickkuM akaaemikom I1.K. AHoxiHuM BBeneHe
noHATTA "(PyHKIIOHANIbHA cucTeMa'.

Jns po3ymiHHs (Di3ioorii Ay)Ke Ba)XJIMBO HABYUTHUCh MUCIUTH CHUCTEMHO.
PosrnssHemo omauH mpukian 3 o6inacti GpaHTACTUKU. YSABIMO, IO Ha SKIMCh TIJIaHETI
KUBYTh PO3yMHI1 1CTOTH. BOHM 3HAIOTH, 1110 HA 3eMJIl TEXK € PO3YMHI ICTOTH — JIIO/IH, aJie
OyZ10BY JIFOJICHKOTO TiJIa YSIBJISIOTh HEBUPaA3HO. [luM 1HOIIaHETSsHAM CTaJjIo BiJIOMO, IO Y



IOl € elleMEHT Tina, "BeMKHil manens npapoi pyku". Moro Brpara mpu3BOaMTh 10
BTpatu 50% mnpanesgatHocTi (e Bxke He ¢aHTasisg, a oQimiiHI MEIU4YHI JaHi).
3aIikaBUBIINCh TAKUM BAXXJIMBUM OPTaHOM BYCHI IJIAaHETH JOOYBAIOTh HOTO SKHUMCh
YUHOM 1 TMOYHMHAIOTH PETEJIbHO JOCHIJKYBaTh. AJie HaBiTh PO3KJIABIIM Mayiellb Ha
OKpeMi aTOMH BOHHM HITPOXM HE HAOIHM3ATHCS 1O PO3YMIHHS HOTO pOJi B OpraHi3MI.
[IprunHOIO IBOTO € BIJICYTHICTh CUCTEMHOTO MiAX0y. Tpeba MOosSCHUTH 1HOIUIAHETHUM
BYEHHUM, IO B JIIOMMHHU € Taka CUCTeMa, K pyKa. Ii eleMeHTOM € chucTeMa KUCTi, B AKii
BEJIMKUI MaJiel[b MTPOTUCTABICHUHN 1HIITUM.

Pecynayia — e cyKynHicTh (Hi310JIOTIYHHAX TIPOIIECIB, 0 BUHUKAIOTH B OPTaHi3Mi y
BIJIMOBIAb Ha Jit0 ()aKTOPiB 30BHIMIHBOTO 1 BHYTPIIIIHEOTO CEPEAOBUIIA 1 MPU3BOJSTH J0
3MiH, K1 HOCSITh MPUCTOCYBAJIBHHUM XapakTep. YCi MpOIEecH peryisiii MaloTh Ha MeTI
ab0 BTpMMATH BHXIJHI KOHCTAHTH OpraHi3My Ha MEBHOMY piBHI, 00O MepeBecTH iX Ha
1HIIMH, OLTBII BUT1IHUM JIJIs1 OpraHi3My B IEBHUX YMOBax PiBEHb.

3 TOYKHU 30py KIOEpHETUKH Oy/b-siKa CHUCTeMa YIPaBIIHHS CKIAJAETHCS 3 KITBKOX
OCHOBHHMX e€JIeMeHTIB. Ta dYacTMHA CHCTEMH, SKa 3MIHIOE CBI CTaH MiJ BIIHBOM
CUTHAJIy HA3UBAETHCA O00'€KTOM YIIpaBIIHHS (CKEJIETHUHM M'A3, €HJOKPUHHA 3aJi03a,
cynuHH). Ta yacCTHHA CHCTEMH, sIKa HAJICHUJIA€ CUTHAI B 00'€KT YIPABIIIHHS HA3WBAETHCS
OpraHOM YIpaBJiHHSA (HEPBOBI IIEHTPHU TOJIOBHOTO MO3KY). I[lepemaua curHamiB Bix
oprasy J10 00'€eKTy yIpaB/IiHHS HA3UBAETHCA MPSMHUM 3B'SI3KOM.

binbin ckimaiHi CUCTEMH KpiM IIPSIMOTO MAalOTh 1€ i 3BOPOTHIN 3B'SI30K. 3BOPOTHIN
3B'I30K — 1€ Tepejaya B OpraH ynpasJliHHA 1HQOpMalli Mpo cTaH 00'eKTa yrmpaBIiHHS.
JIJist IbOTO 1M CTaH HEOOX1HO BUMIPSATH. BUMiproBaibHUI €IEMEHT — 1I€ pelenTopu
(Hanpukia, M's30B1 BepeTeHa B M'si3ax). B oprani ynpasiiHHs € 070K NOPIBHSIHHS.

Po3pi3HsI0Th HeTaTUBHUN 3BOPOTHIN 3B's130K. BiH yTpuMye cucTeMy Ha MEBHOMY
piBHI. lle OCHOBHMI MexaHI3M caMOperyislii romeocrasy. € TakoX IO3UTHUBHUN
3BOPOTHIM 3B'I30K, SKUH Mpalroe B MexaHIi3Max camo ctumyssamii. Tomi cucrema
CKauKOIMOJIOHO TMEepPEeXOoJuTh Ha HOBUM piBeHb. [lO3UTHBHUII 3BOpPOTHIN 3B'A30K
3a0e3I1euye MpoIecH TOMEOKIHE3Y.

30yonueicms — 11e 37ATHICTh KUBOiI TKAHWUHU BIJTOBIIATA Ha JiI0 TMOApPa3HUKA
30ymkeHHaM. [lonpa3sHUKU MOXKYTh OyTH 30BHINIHIMU 1 BHYTPIITHIMA. 32 IPUPOIOIO iX
MOAUISIIOTh Ha (i3uuHi, (PI3UKO-XIMIYHI, XIMIYHI 1 OlosioriyHi. Miporo 30ymJIUBOCTI €
MiHIMaJIbHa, a00 TOpOoroBa cWJa TMOAPA3HHWKA, IO CchpuyuHsie 30ymkeHHs. Ha
MaKpOpiBHI 30y/IPKEHHS MPOSIBISIETHCS Y BUNISAII ClIEUU(IUHOI JISTIBHOCTI (HANpUKIIA,
CKOpOUYEHHS M's3a), Ha MIKPOPIBHI TOJIOBHOIO O3HAKOKO 30Y/KECHHS € BUHUKHCHHSI
010€IEKTPUYHUX SIBUII — TOTEHITIAJIB ii.

ITuTaHHA 1JI CAMOKOHTPOJIIO 3HAHD!



XTO € aBTOPOM BUEHHS IIPO BUIILY HEPBOBY JiSIBHICTH?

[Ilo Take “¢pyHKIIOHATIBHA cUCcTeMa” 3T1IHO Teopii AHOX1HA?

3 SIKUX OCHOBHHX €JIEMEHTIB CKIIAJIA€ThCS Oy/Ib-sKa CHCTEMa PETYIISAIII?
[I{o Take mpsiMuii 1 3BOPOTHIN 3B’ 30K B CUCTEM1 PETYIISAIi?

SIki xapakTepHi OCOOJMBOCTI HEPBOBOI Ta TyMOPAJIbHOI perymsmii (QyHKIH
opraHizmy?

Jexuia 2

Tema: BIOEJIEKTPUYHI ABHIIIA - OCHOBA ®YHKIIOHYBAHHA
HEPBOBOI CHCTEMH TA BHIIIOI HEPBOBOI JIAJIBHOCTI

Inan:

Knimuna sik oounuys gizionociunux npoyecie 0oMiny.

Membpannuii nomenyian cnoxoro.

Ilomenyian Oii.

3minu 36y0nueocmi Kiimuu nio yac 30)0XHCeHHs.

THowupennus nomenyiany Oii.

o a0k whnE

3axonu noOpazHenHs KIimuH e1eKmpuyHuM CImpyMoM.

1. KiitnHa sik oqiuHuIA (Pi3ioIoriyHuX nmpoueciB 00Miny

TRapuHHI KIITUHU OOMEXKeHi MIa3MaTHYHOI MeMOpaHoo. 1i posib MOB’A3yI0Th 3
OaratbMa (QYHKUISAMH: CTPYKTYpHOIO, Oap’€pHOI0, OCMOTHYHOIO, TPAHCHOPTHOIO,
CJICKTPUYHOIO, PELENTOPHO-PETYASATOPHOIO Ta IHIMUMU. HailOubln NpuUWHATHOIO Ha
CBOTOJIHI € PiOUHHO-MO3aiuna Mmoodenp memopanu. 3rigHO HET OCHOBY a00 MaTpHUKC
MeMOpaHu yTBOpPIo€e OimMomekyasipHuit map docdominigiB, B skoMy riipodoOHI XBOCTH
MOJIEKYJI CIIPSIMOBaH1 OAIH JI0 OJTHOTO BCepeauHy MeMOpaHH, a TiApoQiiabHI TOJOBKH —
HazoBHi. Kpim docdomninigiB memOpana MICTUTh JAESKY KUIBKICTh I1HIIUX JIIMIiAIB
(TmikomimiauM 1 XosiecTepod). biku, siki TeX € B MeMOpaHi MOAUISIOTh Ha JIBl TPYIU:
nepudepudHi (yTpUMYIOTbCS Ha BHYTPIIIHIM a00 30BHINIHIA TMOBEPXHI MEMOpaHU) Ta
IHTErpajibHl (3aHypeHl y JIMIJHUNA MaTpuKC 1 HaBITh NPOHU3YIOTH HOro). 30BHILIHA
MOBEPXHS MEMOpaHW HA3MBAETHCS TIIIKOKAJIIKCOM 1 MICTUTh BYIJIEBOJHI KOMIIOHEHTHU
(TmiKoOMIMiAM, TIIKOMPOTETHU, MYKOTIOJICaxapHin).

barato pe4oBWH JNEerKo MPOXOMAATH 4Yepe3 OUTIMIIHUN map MeMOpaH! ILISTXOM
mudys3ii (e — O,, CO,, Boma, aJIKOrojb), 1HII, HAMPUKIA IIYKPU — BAXXKO TU(PYHIYIOTh
yepe3 JIMigHI mapu. A s 3aps/DKEHAX MOJICKYT 10HIB JIIMIJHI IIapu MeMOpaHu
MPaKTUYHO HENpOoHUKHI. OHaK B MeMOpaH1 iICHYIOTh Cliel1alibH1 {OHHI Kananu.



[IpoHUKHEHHSI 10HIB uYepe3 KaHAIM 3a TpaJl€eHTaMH KOHIICHTpAIliii Ha3UBalOTh
nonecuwienoro ougysicro. Kananu MOXyTh 3MIHIOBAaTH CBIM CTaH (BIAKpUTHH Ta
3aKpUTUI) 3aBASKU 3MiHI KOH(popMaIli OUIKIB, SIKUMUA BOHH YTBOpEHi. JlJis KOXKHOTO
suay ionis (K*, Na*, CI', Ca®") icHye okpemuii Tun Kkananis. HaBiTh 11sl IPOHUKHEHHS
OTHOTO 1 TOTO K BUJY 10HIB y CIIOKOi 1 MpH 30yI>KEHH] KIITUHU CITYXaTh Pi3HI KaHAH.
Tak, po3pi3HAIOTH KaHald BHUTOKY (i1 TPOHUKHEHHS 10HIB Yy CIOKOi)
MOTEHIIIaJ03aJIekKHI (3MIHIOIOTh CBIM CTaH NpU 3MiHI EIEKTPUYHOTO TMONA), 1
XEMOYYTJIMBI (3MIHIOIOTH CTaH 3B’ SI3YIOYHUChH 3 JIITaH/IaMH ).

OxpiM KaHaJiB B IJa3MaTHuHiil MemOpani 3HaxonaTees Na*, K -nacocu, yrsopeni
6inkom-pepmentom Na®, K'-ATd-3010. Hacocu aktuBHO (3 3arparoro eHeprii AT®)
TPAHCIOPTYIOTh Yepe3 MeMOpaHy HaTpii 1 Kajiil, CTBOPIOIOYH MPHU IIbOMY iX TPai€HTH
KOHIICHTpAIlI MDK HMTOIUIa3MOI0 1 MDKKIITHHHUM cepenoBuineM. HepiBHOMIpHUM
pos3noAin 10HIB XapakTepHui Takox s Cl 1 Ca®". TakuM 4nHOM, y LHUTOILIA3MI
KJIIITUHU 1CHY€ BHIIA KOHIICHTPAIIis K', a B MDKKJTITHHHOMY CEpPEOBHUILI — BHIIA
xonuenrpanis Na*,Cl, Cca*".

BeepenuHi KIITUHM TO3UTHBHUMI 3apsaj ioHiB K' BpiBHOBaKyeThCS HEraTHBHUM
3apsiZIOM BEJIMKUX MOJIEKYJ aHIOHIB, B OCHOBHOMY O1JIKiB.

2. MeMOpaHHUI MOTeHLIAJ CIIOKOI0

VY pi3Hi nepioau ma3MaTHYHa MEMOpaHa XapaKTepU3yEThCS PI3HOIO MPOHUKHICTIO
JUTsl 10HIB, TOOTO P13HOIO MPOBIJHICTIO ii KaHAMIB. Y CTaHl CIIOKOIO MEMOpaHa HaOUIbII
nponrkHa a1d K i 3Hauno Menme s iHmux ioniB. Tomy K* uepes kaHanm BUTOKY
IHTEHCUBHO BHXOJUTh 3 KJIITUHM HA30BHI, J€ MOro KOHIIEHTpAIlii € HIXKYOIO,
MEePEHOCSYN TPU I1bOMY TO3UTUBHUI 3apsif. B pe3ynbprari 30BHINIHS MOBEPXHS
MeMOpaHu 3apsKaeTbCid IMO3UTUBHO, @ BHYTPIIIHA — HEraTMBHO, TOOTO MIXK
30BHIIIHIMHM 1 BHYTPIIIHIMUA MOBEPXHIMHU TUTA3MAaTHYHOI MEMOpaHU BUHUKAE PIZHUILL
MOTEHIIIANIIB, SIKa 1 OoTpuMana Ha3By MemoOpannuii nomenyian cnokorw (MIIC).
[To3utuBHO 3apsmxkeHi iodn Na' MOBiIbHO TPOHMKAIOTH 330BHI BCEPENMHY KITITUHH, JIE
iX KOHUEHTpALisl € HUKYOIO, IO 3HIKYIOUM IMOJIIPU30BAHICTh MEMOpaHH, OJIHAK iX
ponb HesHayna. Na®, K'-nacoc, posmenmoroun oany monekyny AT® na AIID i pocdar
Tpancnoprye 3 ionu Na” 3 kiniTunu i ogHouacHo 2 ionn K' B ki1iTuHY, TO6TO CyMapHO 3a
OJIMH ITUKJI 3 KIITUHUA BUBOIUTHCS ONHMH IO3UTHUBHHU 3apsa. TaKuM YHHOM, Na', K'-
HAacoOC € EJICKTPOTeHHHMM (I1e Oibllne Moysipu3ye mMeMOpaHy), OJHAaK HOTo BKIaa Y
ctBopeHHs MIIC e nepeBuirye —15 mB.

OTxe, MmemOpaHHuii nomeHyian CcHOKOKW CKIIAAEThCS 3 KOHIICHTPAIIMHOTO
TMOTEHIliaNy, YTBOPEHOTO TOJOBHMM 4YHMHOM 3a paxyHok mudysii iomis K i
€JIEKTPOTeHHOT0 €()EeKTYy HATPIi-Kaai€BOi MOMITHA. Y PI3HUX KIITHUHAX TETUIOKPOBHUX BIH



CTaHOBUTH BiJ —55 10 —100 MB, 3a BUHATKOM TIIagko M’SI30BHX 1 CEKPETOPHUX KIITHH,
ne MIIC € amxuum 1 ctaHoBUTh Onu3bko — 30 MB. 3 Bigmupanasm kiaitun MIIC
3HHKAE.

3. MoTrenmian aii

Knituan 30ymiMBuX TKaHWH (HEpBOBa, M s30Ba, CEKPETOpPHA) Yy BIANOBIAL Ha
moporose abo HAAMOPOTOBe MOApa3HeHHs TeHepyroTh moteHtiany aii (I1J1). TTJ] moxnua
3apeecTpyBaTd 3a JOTMOMOTIOK BHYTPIIIHBOKIITUHHUX €JEKTPOAIB 1 ocruiorpada.
Ilomenuyianom 0ii Ha3UBAIOTh MIKO MOAIOHE, TyXKE IIBUIKE KOJIMBAHHA MEMOpPaHHOTO
MOTEHIIlAJIy BiJ] HETaTUBHUX 3HAU€Hb MOTEHIATy CIOKOI JO0 MO3UTUBHOTO IMIKY, IO
ckianae mpubnuzHo +30 MB 1 HacTynmHe BiAHOBJIEHHS MOTO A0 PiBHS CHOKOIO. Take
KOJIMBaHHS TpuBae 1-5 mc 1 gocsrae amrmnitynu 120 MB (Big —90 mo +30 MB).

Po3pizustors okpemi ¢pazu I1/]. lepia paza nounHaeTbes AyXe MBUAKAM 3CYBOM
MOTEHIlaly B MO3UTUBHOMY HANpsIMKy — ¢haza Hapocmanua, 1iJl 4ac HEl KIITUHHA
MeMOpaHa BTpayae CBiil HOpMaJlbHUW HETaTUBHUW 3apsij, TOOTO MOJSPHU3aLII0, TOMY
(dazy HapoCTaHHs Ha3UBalOThb TaKokK (a30l0 Oenonapuzayii. 3BUYANHO KpHUBa
JEenoJsApu3alii MepexoJuTh 3a HYJbOBY JIHIIO 1 MeMOpaHHUH MOTEHIald CTa€e
no3uTuBHUM. Ll mosutuBHa ¢aza I1J] HasuBaeTbcs oseputymom (‘‘mepenborom’™).
Hactynny 3a oBepiryToM a3y, Ha MpOTs31 SIKOI BIIHOBIIOETHCA BUXIJHUN MOTEHI1AT
CIIOKOI0 MEMOpaHH, HA3UBAIOTh penosapusauyicio. 3a HEIO CIIYE 2inepnoaapusauin ta
Ci006a 0enonNAPU3AYisl.

Takum umnOM, min yac reHeparii I1J] BimOyBaeTbcsi mepesapsiika abo peeepcis
MeMOPAHHO20 nomeHnyiay 3 HETAaTUBHOTO HA TTO3UTUBHUM:

Ski x MexaHI3MH JiekaTh B 0ocHOB1 BUHUKHEHHs [1]1? i wac 30y/KeHHS KIIITHHU
€JEKTPUYHUM CcTpyMoM pi3ko (y 500 pa3) miaBUILY€eThCA NPOHUKHICTH MEMOpaHU Jis
ioniB Na' BHACTiIOK aKkTHBAIli MOTEHIIAT03aIEKHIX HaTpieBUX KaHamB. Ilo3uTHBHO
3apsakeHi ioHM Na' IIBUIKO BXOAATH BCEPEAMHY KITUHH, 1€ iX KOHLEHTpAIis €
HUKYOI0, 3MIHIOIOYHM TIPU 1IbOMY HETAaTUBHHM 3apsijl BHYTPINIHBOT TOBEPXHI MeMOpaHU
Ha MO3UTUBHUN. TakuM YMHOM, HATpPIEBUM MOTIK 3yMOBIOE (pazy Aenospu3auii 1
peBepcito MemOpanHOro 3apsay (oBepuryt). IlpoHukHicTH MeMOpanu mis Na'
MIJBUILYETHCS Ha ayxe kopoTkuid yac (0,5-1,5 mc).

Ilicns 1bOro pPO3BMBAETHCS iHAKTHBAllis HarpieBoi mposigHocti (Na'- kxanamm
3aKpUBAIOTHCA) 1 BIJKPHUBAIOTHCS Kajll€Bl MOTEHINAN03aIekKHI KaHAJIW, B PE3YJIbTaTi
4oro KajieBa MpoBigHICTH 3pocTac B 10-15 pazie. lle 3ymoBmro€ BiIHOBICHHS
MEMOpaHHOTO MOTEHIIaTy CIIOKOI0 a00 penosipu3allito MeMOpaHHu.

4. 3minm 30y1IJIMBOCTI KJIITHH IiJ Yyac 30y1:KeHHs



[Tin yac po3BUTKY MOTeHLIaNy MAii 30yMJIMBICTh KIITHH 3a3Ha€ 3MiH. SIKIIo
MoJIpa3HUK i€ Ha MeMOpaHy B nepiof BucxigHoi yactunu I11, To me oxuu 11 Hikomu
He BuHHKae. lleii mepion mOBHOI HE30YIIMBOCTI Ha3WBalOTh  aOCONIOTHOIO
pedppakmepuicmio. Y HEPBOBUX BOJOKHAX TEIUIOKPOBHUX BOHa TpuBae 0,5 Mc,
pakoromioHnx 1 Mc, y BomokHax Miokapaa 250 mc. AOcomioTHa pedpakTepHiCTh
3yMOBJICHA TMPAKTUYHO TIOBHOIO I1HAKTUBAIIEI0 HATPIEBUX IMMOTEHIIIATO3ATICKHUX
kaHamiB. Llei nmepiog oOMexxye MakCMMaJIbHY 4acTOTY TeHepallii MOTEeHIIaiB Mdii.

VYenin 3a  ¢azor  abcomoTHOT pedpakTepHOCTI HacTtae (¢aza BITHOCHOI
pedpakTepHOCTI, KOJIU y BIANOBIAL HA Toapa3HeHHs BuHUKae 1] meHmol ammumityau.
Jlani Hactae ¢asza BHINOI, HK Y HOpMI 30YyIJTUBOCTI ab0 cynepHopmanvHocmi. B daci
BOHA 30iraeThcs 13 CIIJOBOIO JIEMONSApHU3AIli€lo. 3a HEl cliaye (a3a HIKYOI, HIK Y
HOpMi  30ymIMBOCTI, abo  cyoHopmanvHocmi. BoHa  BIANOBIIAaE  CIITOBIM
rineprnoiasipu3anii.

5. HomupeHHs noreHuiaxy aii

Onniero 3 o3Hak [/l € ix 3maTHICTH 10 caMO NOLIMPEHHS B3I0BX MEMOpaHHU.
3aBmsaku npomy IIJ] 3abesneuyrorh nepepauyy iHdopmailii, 3aKOAOBaHOI B 4YacTOTI iX
reHepailii, B3JOBXK HEPBOBUX BOJIOKOH. OTXKe €JEeKTpUYHA €HEPrisi B )KMBUX CHCTEMax
BIJIIrpa€e pojib HOCIA 1H(OpMaIlii, 3a y4acTiO SKO1 3M1MCHIOETHCS PEryisiis (QyHKIII
Opratizmy. Y M’SKyIIEBUX HEPBOBHUX BOJIOKHAX, LI0 MalOTh MIEJIHOBY OOOJIOHKY
(moOpuit i3omsTOp), 1] BUHMKae nuiie B mepexBatax PaHB’e (e BiJICYTHSI MI€JTiHOBA
000JIOHKA), a AUISTHKK MK HUMU He30yniuBi. Y nepexsarax PaHB'e € Benmka KijgbKiCTh
Na'- kanais.

[TozHaunmo cycinni nepexBatu Jjitepamu A 1 b. YV craHi crokoro 30BHINIHS
MoBepxHs mepexBariB 3apsypkeHa mo3utuBHO (€ I1C). Tlix yac 30ymkeHHsS MOBEPXHS
nepexBary A mepesapspkaerbes (renepyerbes [1]1) 1 cTae enexkTpoHEeraTUBHOIO 1010
nepexsary b. M’k HUMU BUHHKA€ MICLIEBUI €JIEKTPUUHHUI CTPyM (KOJIOBUU CTPyM ), IO
We yepe3 MDKKIIITUHHY piauHy Big b 1o A 1 mo nuroruiaszmi akcona Bin A no b. Ileit
CTPYM, 1110 BUXOJUTH 3 TiepexBary b, 30y/Kye 1010, CTBOPIOIOYM YMOBH JIJIs1 BXOy 10HIB
Na* B uuronnasmy y wiit ainsani. Bxiag Na® nenonspusye MmemOpaHy Bike B Iepexsarti b
1 TyT BUHHMKae HeratuBHUM 3apsia (Tooto I1/]). Hazan 30ymkeHHs: He mOMMpOeThes, 00 B
nepexsari A e TpuBae pedpakrepanii nepioa. Amrmiityaa [1]1 y 4-5 pasiB OinbIna, HiX
Tpeba ana 30ymxenns. Tomy I1/] moske 30ymKyBaTH He TIIBKU CYCIAHIN NepexBar, aje i
MEepPeCTpUOHYTH dYepe3 HbOro 1 30yauTH Apyruid uu TpeTid. OTxe, MpOBEACHHS
30y/IPKEHHS B MIEJIIHOBUX BOJIOKHAX BIJIOYBAa€ThCA CTpUOKaMu, ab0 CallbTOTOPHO.
[Tommpennst 30ymkeHHS B 0e3M SKyIIEBUX HEPBOBHX BOJOKHAX BIJOYyBa€ThCS
MIOCTYNOBO, O€3MepepBHO BiJl OJIHIET NUISHKA MEMOpaHH JI0 CYCIIHBOI, TOOTO 3HAYHO



MOBUIbHILIE 1 3 O1bIIMME 3aTpaTamu ATO.

6. 3aKoHM MOAPA3ZHEHHS KJIITHH eJIEKTPUYHUM CTPYMOM

EnexTpuuHuii cTpyM € aJieKBaTHUM MOAPA3HUKOM JUIsl 30YAJMBUX KIITHH. s ix
MOJPAa3HEHHS] BUKOPUCTOBYIOTH EJIEKTPOCTUMYISATOPH, IO TE€HEPYIOTh EIeKTPUYHI
IMITYJIbCH  PI3HOI  aMILTITYIH, TpUBAIOCTI 1 ¢GopMu (TpSIMOKYTHI, MHJIOMOI0HI,
ekcrioHeH1ianabH1). [logpa3sHeHHsT KIITUH €NEeKTPUYHUM CTPYMOM IIiIOPSIKOBY€ETHCS
NIEBHUM 3aKOHAM.

3akon cunu noopazuennsa. 111060 BUHUK mOTeHIian [1i HEOOXiIHO CTBOPUTH
KPUTUYHY Jenojspuzaiiro MemOpanu. Cuia BHUXIJTHOTO CTpyMy, SKa il CHPUUYUHSIE
HA3MBAa€ThCS ToOporoBoio. llopir mompa3HeHHS XapaKTepU3YEThCS  OIHAKOBOIO
BEJIMYMHOIO TPOTHJIEKHO CIPSIMOBAaHUX HATPIEBOTO 1 KaJI€BOrO CTPyMiB 1
nepeOyBaHHSIM MeMOpaHU y HECTIMKOMY CTaHIl: SIKIIO B KJITUHY BBIMJE 1€ JesKa
Kijpkicte Na' sanmyctuThes I1JI, AKmo >k 3 KIITHHH BHUHAE JedKa KIIbKICTh K*
MeMOpaHHUI NOTEHLIAJ 3MICTUTBCS Bl IOPOTOBOTO.

3axon zinepoonu. [loporosa cuia CTpyMy 3HAXOIUTHCS B OOCPHEHIM 3aJICKHOCTI
B1Jl TPUBAJIOCTI Horo Aii. Peodaza — MiHIMalIbHa CUJIa CTPYMY, IO BUKIIMKAE 30YIKEHHS
npu TpuBadiil ioro nii. Xpownaxcia — 4ac, TIPOTATOM SIKOTO TOBUHEH OISITH CTPYM
MOJIB1iTHOT peo0asu, o0 CIPUINHUTH 30YIKEHHS.

3axkon czpadicnma noopaznennsa. lloporoBa cuia CcTpymMy 30UIBIIYETHCS 31
3MEHIICHHSIM KPYTOCTI HAapOCTaHHA WOro CcWid. SKmo [ ToApa3HEeHHA
BUKOPUCTOBYIOTh HE TMPSMOKYTHI €JEKTPUYHI IMOYIbCH, a NWIONOMiOHI abo
€KCIIOHEHIIaJbHI, TO KPUTUYHHMM piBeHb JAenofsipu3auii (mopir) 3MILIYeTbCA Yy
MO3UTHUBHY 00JacTh. SIBUIE NpUCTOCYBaHHS 30yMJIMBOI TKAHWUHH JIO TOBLILHOTO
HapOCTaHHS CHWJIM CTPYMY Ha3MBAaOTh aKOMOJAIII€LO.

3axkon “eéce abo Hiwo20”. AMIUIITYNa TOTEHIIANy J1i HE 3aJeXKHUTh Bl CHIH
MOJIpa3HuKa.

Honapnuit 3axon Ilgnrweepa. Tlpu 1O3aKIITUHHOMY IOAPAa3HEHHI IOCTIHHUI
CJIEKTPUYHUNA CTPYM TMOJpa3HIOE JBIYUl: B 00JIaCTI MpUKJIAJaHHA Karola I dYac
3aMHUKaHHS, Ta B 00JIaCT1 MPHUKJIAJaHHS aHOA I11]T Yac pO3MHUKaHHS KoJIa.

3axkon enexmpomony. Jlisi MiANOPOTOBOrO €JIEKTPUYHOIO CTPyMy Ha 30ymIiuBi
KJIITUHA CYNPOBO/KYETHCS TACUBHUMH 3MiHAMH MEMOpaHHOTO MOTeHIany (To0To
KOJIU TPOHUKHICTH MeMOpaHU Ui 10HIB 1€ HE 3MiHWiIacs). Taki TMacuBHI 3MiHU
MOTEHIlIaTy Ha3UBalOTh (DI3UYHUM €JIEKTPOTOHOM. BiH mosisirae y ToMmy, 110 i) aHOIOM
(+) MeMOpaHa rineprnonspusyeTbes i ionn K BXOAATh B KIIITUHY, HEPEHOCIYU CTPYM, a
M7 KaToaoM (-) HaBMaku MeMOpaHa JENOJSIPU3YEThCS 1 CTPYM BUXOIUTH 3 KIIITHUHHU.
@D1310JI0TYHUM €JIEKTPOTOHOM HA3MBAIOTh MACUBHI 3MIHM 30YyMJIMBOCTI KJIITHHHU TiJ



KarogoM 1 anomom. I1ix yac kKopoTKo9acHOT il CTPyMy KaToJ MiJBUIIYE, a aHOJ 3HIDKYE
30y/UTUBICTD.

IuTanHs 1151 CAMOKOHTPOJIIO 3HAHD !

SIxa QyHKIIis HaTpiif-Kali€BOi MOMITH?

SIki 1iOHHI MeXaH13MH JIe)KaTh B OCHOBI BUHUKHEHHs [1]1?
Ha3zgite ocHoBHi azu T1]1.

YumMm xapakTepusyeThes mepiof pedpakrepHoCcTi MeMOpaHu?

Sk BinOyBaeTbes nomupeHHs [1/] mo MieniHOBUM 1 HEMIEIIHOBUM BOJIOKHAM?

Jekuia 3

Tema: HEHPOH - CTPYKTYPHA I ®YHKI[IOHAJIbHA OJHHHUIIA

HEPBOBOI CUCTEMH. HEPBOBI BOJIOKHA

IInan:

1. @yuxyii ma ocnosni emanu egonoyii Hep60BoI cucmemu.

2. byoosa i ¢hynxyii netiponis. Knacughixayis netiponis.

3. Dyukyii nevpoanii,

4. byooea i @hynkyii HepoBux 8010KOH. 3aKOHU NPOBeOeH s 30)0HCEHHS HEPBOBUMU
BOJIOKHAMU.

5. Axcounuii mpaucnopm.

1. ®yHKkuii T2 OCHOBHI eTanu eBoJIIIii HEPBOBOI CHCTEMH

[HHC dopmyBasiack y mporeci eBOIONIT K MEXaHi3M, 1110 3a0e3Meuye perysiio 1
y3roJKEHHsT (PYHKIIIA OpraHi3My Mik CO0O0I0 1 3 HAaBKOJHUIIHIM CEPEIOBUILIEM. TaKum
yuHoM, [THC Hi6u 00'ennye (1HTerpye) GyHKIIIT OpraHiaMy B €UHE IILJIE.

Inmezpamuena, aoo roopounauiiina ¢yukuia I[HC 3BomuTBCA 10 aHaJI3y
ahepeHTHUX HEPBOBUX CHUTHAIIB, IO HAIXOASATH /10 HEI B MEBHUM MOMEHT BIiJl YCIX
pelenTopiB Tija 1 JO CHUHTE3y peakilii OopraHi3My, aJeKBaTHOI KOHKPETHIW CHTYaIli.
Tomy LII. TlaBmoB HazeaB ¢yukuii [UHC "ananimuxo-cunmemuunumu''.
IaTerpatuBna ¢ynkiis [THC 3miiicHIOETBCS 3a paxyHOK B3aeMoOjii B Hill TpoOIECiB
30y0xcennsn i zanvmyseannsa. lls B3aeMofisi, 3pelITON0, 3BOAUTHCS O J0JaBaHHS
30y/DKeHHS 1 TaJdbMyBaHHS IIEHTPAJbHUMH HEHpoHaMH. Y BUIIUX TBAPUH 1 JIIOJUHU
HEpPBOBAa CHCTEMa € MamepiaibHUM CYOCMPaAmom HNCUXIYHUX NPOUecis: BITUYTTS,
CIIPUIHSTTS, TaM'sIT1, MECIICHHS, YBard, BOJ1 1 €MOIIii.

HepBoBa cuctema ymnOCKOHAIIOBaJach 3 YCKJIQJAHEHHSM pPYyXOBOI aKTUBHOCTI



TBapuH. Brniepmie BoHa chopmyBasiach y KHIIKOBONOPOKHUHHHUX Y BUTIISAL OUpy3HOT,
abo cimuacmoi. HepBOBI KIITUHU 3HAXOAATHCS y HUX IiJI €MIiTETiEM, PO3KUIAHI IO
BCHOMY Ty 1 CIIOTY4€H1 BIAPOCTKAMH.

VYiockoHaIeHHSI pyXiB Y 4YEpBIB IPHU3BEIO JO KOHIEHTpAIllli HEPBOBUX KIITHH 1
YTBOPEHHS 8Y37106020 a0 2AH2NIOHAPHO20 MUNy HEPBOBOI CHCTEMHU. Y BUIIHUX
0e3xpebeTHUX (KUTBYACTUX YEPBIB, WICHUCTOHOTHX ) HEPBOBI KIIITUHU KOHIICHTPYIOThCS
y MiJ -, HAATJIOTKOBUX TaHIMISAX, a TAKOXK y TAHIIIAX YEPEBHOTO HEPBOBOTO JIAHITIOKKA.
VY wMomockiB copMyBaBCcs PO3KUIAHO BY3JIOBUMM TUI HepBoBoi cucrtemu. [llomo
BY3JIOBOT HEPBOBOI CHCTEMH, TO MOXXHA BXKE TOBOPUTH MO 1i MOALT HA IEHTPAIbHY 1
nepudepuyHy.

TpetiM, HaWO1IBIT TOCKOHAIMM, THIIOM € Mpyduacma HEPBOBA CHCTEMA XOPIOBHX.
Bona Mae 4iTkuii Mo Ha HEHTpaIbHY (CIUHHUHN 1 TOJIOBHUM MO30K) 1 nepudepudny
(HEepBH 1 HEPBOBI CIUIETIHHSA).

VYcknagHeHHS! CEHCOPHUX, aHATI3YIOUHX 1 KOOPAUHYIOUUX PYyXHU MPOIIECIB MPU3BEIIO
70 iX KOHIIEHTPYBaHHS y TOJIOBHMX Bijjauiax. llei mpoiiec Ha3uBaioTh ueganizauyicio
¢ynkyinn HepBOBOI cucTeMHu. Y Tmporieci Iedanizaiii po3BUBAETLCSA 1€papxis, TOOTO
MIAMOPSIKYBaHHS HHUXKYE PO3TAIOBAHUX IIEHTPIB BUINEC PO3TAIOBAaHUM. BHIIOIO
dbopmoro nedamzanii € kopmuxanizayina (QyHKUIA y BUIIMX XpEeOSTHUX, KOJIU BCl
CTPYKTYPH HEPBOBOI CHCTEMHU KOHTPOIIOIOTHCS KOPOIO MiBKYJIh TOJTOBHOTO MO3KY.

2. bynoBa i pyHkuii HelipoHiB

Xova HepBoBy KiIiTUHY omwucaB SH Ilypkinse me y 1836 p., mo kinms XIX cr.
BEJIUCh CYTEPEUKU: YU MOXHA JJIs MOSICHEHHSI OyJOBM MO3KY 3aCTOCOBYBAaTH KJIITUHHY
TEeOopio?

TpuBanuii yac HEPBOBY CHUCTEMY poO3Mfnainu Ak Oe3nepepBHUM cuHLMTIH. Ha
ChOTO/IHI, 3@ JOIOMOIOI0 €JIEKTPOHHOI MIKpPOCKOII JIOBEIE€HO, IO BCA IOBEPXHS
HEPBOBOI KJIITHHHU BKPHUTA IIa3MOJIEMOIO 1 MI)K OKPEMUMH HEMpOHAMU HEMAE MPSIMOTO
LUTOIIa3MATUYHOTO 3B'A3KY.

Heliponn 00'€enHYIOTbCS y JIaHLIOTH 1 LEHTPH, SIKI YTBOPIOIOTH (YHKIIOHATBbHI
cucteMd Mo3Ky. OO'eqHaHHS HEHPOHIB 3IIMCHIOETBCS 3a JIONMOMOTOI0 CHHAIICIB,
(YHKII€I0 SKUX € Mepefada eJEKTPUYHUX IMIYIbCIB 3 OJHOTO HEWpOHA Ha IHIIWH.
CuHaricu TakoX € MK HEMpOHAMU Ta 1HIIMMU THIIAMH KIIITHH, & caMe PEeIeNTOPHUMH 1
e(eKTOpHUMHU (10 OCTaHHIX BIAHOCSTHCS 3aJI03UCTI 1 M'A30B1).

Kinbkicte HeWpoHiB y moguHu gocsrae 50-tm muipa. CHUHaNTUYHI KOHTAKTH
OIHIOOTBCS acTpoHOMiuHIME mudpamu — 10'°-10",

Y ueiiponi po3piznaroms 4 ocHoBHi yactuau: 1) Tio abo coma; 2) AeHAPHUTH; 3)
aKCOH 1 4) aKCOHHI 3aKiHYE€HHs, a00 TepMiHami. Y TUIl MICTIThCA OpraHoiau (spo,



pubocomu, arnapart ['omabaki, MITOXOHPIT, 1130COMH, MIKPOTPYOOUKH, MIKpPO(PIITAMEHTH,
no0pe pO3BUHYTHUN EHJOMIa3MaTUYHUNA PETHKYIYM, 110 CBIIYUTH MPO HOTro BHCOKY
CUHTETUYHY NisUTbHICTh. CUHTE30BaH1 Y TiJIl pEUOBUHU TPAHCIIOPTYIOTHCS Y BIIPOCTKH.
VY upomy mnomsirae Ttpodiuna ¢yskiig Tina. Kpim Toro, memOpaHa Tina OUIBIIOCTI
HEHPOHIB BKpUTA CUHAINICAMH, TOMY TUJI0 BUKOHYE III¢ ¥ IHTErpaTuBHY (QYHKIIiIO, TOOTO
cripuiiMae 1 00pobOsse iHdopmariiro. s GyHKIIOHYBaHHA HEHPOHH OTPUMYIOTh
eHepriro Tibku acpooHuM nursixoMm. [IHC nronuan cioxuBae 20% 3arainbHO1 KiJTBKOCTI
KkucHIO. [IpunuHeHHss mocTayaHHs KUCHIO J0 MO3Ky Ha 10 ¢ mpu3BOAUTH 1O BTpaTH
CBIIOMOCTI, a Ha 10-12 XB. - BUHHKA€ HE3BOPOTHE MOIIKOPKEHHSI HEPBOBUX KJIITHH.

Heiipon mMae oauH rooBHHUE 10Bruii (10 1 M.) BiApocToK axkcon (Bix axis — Bich). B
MpOLIEC OHTOTeHE3Y aKCOH JI0CSTae APYroi KIITHHH, 3 SKOI BCTAHOBIIOE CUHAITUYHUN
3B'I30K, TOOTO (DYHKIIiSI aKCOHA - MPOBEJCHHS HEPBOBUX IMIYIJIBCIB JIO 1HIIMX KJIITHH.
AKCOH BIIXOIUTH BiJ Tila HEHPOHA, YTBOPIOIOYM Yy I[bOMY MiCI[l KOHYCOMOIIOHUI
BUCTYI — aKCOHHMM ropOuk. Iloyarok akcoHa (IMOYaTKOBUIM CErMEHT) HE MA€ MIEIIHOBOI
000JIOHKH. AKCOHHHMI TOpOMK 1 MOYaTKOBUW CETMEHT YTBOPIOIOTH MIPUZEPHY 30HY, B
AKIi BUHUKAIOTh mocTcuHanTuuni [IJ[. YV  akconi BiACYTHIA TpaHyJIspHUN
€HJ0IJIa3MAaTUYHUI PETUKYIYM, aJle € MIKPOTPYOOUKH, MIKpO(IIaMEHTH, MITOXOHIPII 1
CHUHANTUYHI MiXypui. bimkue 10 3akiHYEHHS aKCOH Taly3UThCS 1 YTBOPIOE TOHKI
TUIOYKU - mepminani. Ha HUX Hemae MIENHOBOI OOOJOHKH, TOMY 30YIKE€HHS TYT
MOIIMPIOEThCST  TOBUIBHIIIE. Ha KiHII KOXXKHA TepMiHAdb YTBOPIOE CHHAIC 13
MOCTCUHANTUYHOIO KJIITHHOIO, 11 COMOI0 a00 JeHapUTOM. Jlesiki akCOHU 1€ 10 BUXOY 3
[HHC wmoxyTh yTBOproBaTH BiaramyxeHHs (konatepani). Konamepani OyBaioTh
3BOPOTHI, TOPU30HTaJbHI 1 Kocl. Komarepani 00'€qHYIOTh HEHPOHHM Yy TOMYJNSLIl 4H
3aMKHYTI JIAHITFOTH, SKUMU [TUPKYITIO€ 30YIKEHHS.

Jlenopumu ( dendron - nepeBo) — yuceNbHI KOPOTKi (1o 1 MM) BIAPOCTKH HElpoHa,
Iy)Ke po3raidyKeHi, 3 BiJJaJeHHSM BiJg TUIa CTalOTh TOHKUMH. JleHapuTu
MYJBTUIOJISIPHUX HEUPOHIB MatOTh WUNUKH (10 3 MkM). Ha oqHoMy HelipoHi [lypkinbe
Mo304Kka € 10 40 THC. MIUIMHKIB, HA SKUX PO3MIIICHI CHHANTHUYHI KOHTakTH. OTXe, Ha
JIEHAPUTAX 3aKIHYYIOTHCS TEPMiHAI aKCOHIB, SIKI TYCTO BKPHBAIOTh BCIO iX MOBEPXHIO
cunarnicamu. OyHKIIS TEHAPUTIB — COPUIMaHHS CUHANTUYHUX BIUIMBIB. Big nenapuris
MOCTCHHANTHYHUA TOTEHITIa] MepeJacThCcsl O MOYaTKOBOTO CETMEHTa akcoHAa. TakuM
yuHOM, 1H(OpMAaIlis HAAXOAUTh 1O HEHpPOHAa Yepe3 CHUHAICH, pPO3TalloBaHI Ha
JEHJPUTAX 1 TUT1, @ BUXOAUTH — Yepe3 CUHAIICH TePMIHAJICH aKCOHa.

B emOpioHa ronquHu HEHPOHU MAIOTh BEJIMKE SIIPO, OTOYCHE HE3HAYHOKO KITBKICTIO
nurTomiasmMu. Ha TperboMy Micsiili peHaTalbHOTO PO3BUTKY MOUYMHAETHCA PICT aKCOHA.
JleHaputu BIAPOCTAIOTH IMI3HINIE, a IMUMUAKH Ha JEHAPUTAX PO3BUBAIOTHCS IICIS
HApOJDKEHHS. YTBOPEHHSI MIETIHOBUX OOOJIOHOK Ha BOJIOKHAX 3aBEPUIYETHCSA 10



TPBOXPIYHOTO BIKY, XO4a PICT HEPBOBUX BOJIOKOH TPUBAE 1 MI3HIIIIE.

Knacugixauia neiiponie

Hetiporn kmacudikyoTs:

1) 3a ¢opmorwo mina: TipaminHi, KOIIMKONOZIOHI, 3ipyacTi, OBaJibHI,
BepeTeHonoAi0Hl. Ynm Oinpine Tino, TUM OUTBIIA JEHIPUTHA 30HA, JOBTUH aKCOH 1
O1IBIIIE SAPO;

2) 3a 008JCUHOIO0 AKCOHA: OBTOAKCOHHI (MOTOHEWPOHW, MipaMigHi HEUPOHH) i
KOPOTKOAKCOHHI (ITPOM1H1 HEMPOHHU CITMHHOTO MO3KY);

3) 3a xinbkicmio 8i0pocmKis: MYABTHIIONSPHI ( Oarato JIEHAPUTIB 1 OJUH aKCOH),
OinmosisipHi (OJIMH JACHAPUT 1 OJAWH aKCOH), YHIMOJAPHI (OJWH BIJPOCTOK) — BIACTHUBI
TaHIJIOHAPHIA cHucTeMi Oe3XpeOeTHUX, TCEBAOYHIMOMAPHI (OIWH BIAPOCTOK, SKHUM
miuThes Y- ado T-moai6HO Ha ABI TUIKH);

4) 3a gizionociunoio ynxyiero:

- yyTiuBi (200 CEHCOpHI, pelenTopHi, ahepeHTHi) — CpuiiMaloTh 1HPOPMAIIIO 13
30BHIIIHBOTO 200 BHYTPIIIHBOTO CEPEAOBHILA;

- acomiatuBHi (200 TPOMIXKHI, BCTaBHI, KOHTaKTHI, IHTEPHEUPOHU) — 3B'SI3YIOTh
pi3HI HEPBOBI KIITHHU MK coOoro. CknanaioTs HalOuiblLy rpyny HelpoHiB LTHC, ix
BIJIPOCTKU HE BUXOJIATH 32 i1 Mexxi. BcTaBHI HEMPOHHU, 1110 BUKOHYIOTh CIUIbHY (DYHKIIIFO
YTBOPIOIOTH SIIPA;

- pyxoBi (edekropHi, epepeHTHi) — mpoBoAiITh 30ymkeHnHa 3 [THC mo pobGounx
opratiB (edekropiB) ab0 HMKYE PO3TAIIOBAHMX IEHTPIB; €(PEKTOPHI HEUPOHH, IO
MOCHUJIAIOTH IMITYJIBCH JI0 CKEJIETHUX M'SI31B HA3UBAIOTHCS MOTOHEHPOHAMHY,

5) 3a enrexmpogpizionozciunoro ghynkyicro: 30yJIMBI, TaIbLMIBHI,

6) 3aJIeKHO BiJl XIMIYHOT TIPUPOIU MEJIaTopa, KU BUIUISIOTH: XOJIHEPTiYyHI —
BUJIJISIIOTh  AlIETWIXOJIH, HOPAAPEHEPriuHl — HOpaJpeHaliH, nodaMiHEepriyHi —
nodamiH, CEpOTOHIHEPTiUYHI — CEPOTOHIH, IIyTaMIHEPTiUuHI — [IyTaMiHOBY KHCIOTY,
'’AMK-epriuni — rama-aM1HOMACJISIHY KUCJIOTY.

3rigHo npunyuny /leiina, HSWPOH CUHTE3YE JIUIIIEC OJUH MEIIaTop 1 BUKOPUCTOBYE
HOro y BCIX CBOIX TEpMIHAsAX. XO4a HEMIOAABHO BUSBUIM HEUPOHH, SIKI MOXKYTh

MICTUTH J[Ba MeaiaTopa i OuIbIIe.

3. @yHkuii HelporTii

Knitunu neiipoznii (10cniBHO - "HepBOBUM KJiei'") cTaHOBIATE Maitke 50% o0'emy
MHC. Po3mipu miiaabHUX KIITHH y 3-4 pa3u MeHIll, a KUIbKICTh iX y 10 pa3ziB Oinblia,
HDK HEUpOHIB. 3 BIKOM KIJIbKICTh HEPBOBHMX KIITHH 3MEHIIYETHhCS, a IIlaJbHUX
30uTbITy€eThest. Kmituau miii mo30aBieHi eneKTpo30ymiIuBoCcTI (B iX MeMOpaHi HeMae
MOTEHIIIAJIO3AJICKHUX YU KaJbI[l€BUX KaHaliB). OHak, iXx MeMOpaHa Mojaspu3oBaHa, 60



Ma€ BUCOKY MPOHUKHICTH 17151 10HIB Kamito. [1/] ctanoButs — 90 MB.

Po3pi3HSIOTE mpu munu 2nianbHUX Kaimun:

- acmpoyumu — MalOTh BIIPOCTKU Y BUIVISAI 31pKH, JACSIKI 3 HUX 3aKIHUYIOThCS Ha
MOBEPXHI KPOBOHOCHUX CYJUH. ACTPOIUTH CIOJIYY€HI MK COO0I0 BUCOKO TPOHUKHUMU
KOHTaKTaMu. Ix QyHkii: 1) € omoporo s HelpoHiB; 2) 3a6e3MedyloTh iX penapariio;
3) 130M1010Th 1 O0'€THYIOTH HEPBOBI BOJIOKHA; 4) PETYIIOIOTh CKJIaJl MDKKJIITHHHOTO
CepeoBHUIla, & caMe BOMPAIOTh 30BHINIHBO KIITHHHUN KaJIii MICHSI TiABUIICHHS HOTO
KOHIIEHTpaIlli BHACIIJIOK CJICKTPUYHOI aKTMBHOCTI HEHPOHIB 1 MOXKJIMBO MOTIMHAIOTH
HeHpoMeniaTopu, 0OMEKyIOUr TPUBAIICTH 1X [ii; 5) BUKOHYIOTh TPOGIUHY (YHKIIIIO;

- o0n1i200endpoyumu — MaloTh JIUIIE OJAUMH BiPOCTOK. IX (YHKIIif: YTBOPIOIOTH
Mi€eTiHOBY 000710HKY HaBkosio akcoHiB y [{HC. Ha mepudepii 1ro o6omonky hopmMyroTh
IMIBaHHIBCHKI KIIITHHU;

- miKpoznioyumu, ad0 KIITHHH MIKpOINIii — JApIOHI, PO3CIsHI MO BCii HEPBOBII
cucTeMi. Ix QpyHKIis: HarouTyIOTh MPOLYKTH PO3NALY.

[cHyrOTH NpUITyHIEHHS 1 PO 1HIN (YHKIIT I1ii: 1) HEHPOHU OTPUMYIOTH IHCTPYKIIIL
BiJl miii; 2) HEWpomIis Mae BIAHOLIEHHS 0 HAaBYaHHS 1 mam'sTi; 3) BUAUIAE PakTop
POCTY HEPBIB.

4. bynoBa i pyHKuil HEpBOBHX BOJIOKOH

BinpocTku pi3HUX HEUPOHIB BIAXOMATH Ha nepudepito y CKiaai HepBiB (HEPBOBUX
ctoBOypiB). HepBu ckiIagaroThCs 3 OKPEMUX HEPBOBUX BOJIOKOH, BKPUTHX CHUIBHOIO
CIIOJTyYHOTKAHUHHOIO OO0OJIOHKOI0. PO3pI3HSIOTH HEPBU: YYTIMBI, PyXOBI 1 3MiIIaHi.
3MilllaHl MICTSITh BOJIOKHA pI3HOTO TUMy 1 AiameTrpy. HepBoBi BOJIOKHA MiIsATH Ha
Mi€TiHOBI (M'SIKYIIEBi) — BIACTHBI XpeOeTHNM i Ge3MiemniHoBi (6e3M SIKyIIeBi) — HASBHI y
0e3xpeOeTHUX, a TAKOXK B CUMITATUYHUX HEPBAX XPEOECTHHX.

Mieninose 60n0kHO Mae OCHLOBUM IIWJIIHJIP, IIOBEPXHIO SKOTO YTBOPIOE
Ia3MaTiyHa MeMOpaHa, a BMICT HAa3MBA€ETHCS aKCOTIIa3MOI0. 3BEpXy BOJOKHO BKPHTE
MI€ETIHOBOIO OOOJIOHKOIO, sika (DOPMY€EThCS 3a paxXyHOK TOTO, IO IIBAaHHIBChKa KJIITHHA
0araTtopa3oBO OropTa€ OChOBUU LMIIHAP 1 YTBOPIOE KUPONOMIOHUN QYyTisip, AKUNH Mae
BHUCOKHI €JIeKTpUYHMM omip. MiemiHoBa 000J0HKA HE € CYLUIBHOIO, Yepe3 KOXKHI 1-2
MM BOHA TEPEPHUBAETHCS, 3AJMIMIAIOYM BIIKPUTHUMH JUBTHKA TUIa3MOJIEMHU IMUPUHOIO 1
MKM (miepexBatu PaHB'e).

Besmicninosi e6onoxkma 1301,0BaHl OJHE BIJ OJHOIO JIMIIE IIBAHHIBCHKUMH
KJIITUHAMH, SKI HE YTBOPIOIOTH OOONOHKH. [liIBUIIEHHS IMIBUAKOCTI MPOBEIACHHS
30y/KEHHSI TOCSTAEThCS TYT 3@ PaXyHOK 30UIBIICHHS JlaMeTpa BOJIOKOH (TiraHTCHKUN
aKCOH KaJlbmapa).

3a 11amMeTpoM, eNeKTpOo30yMIUBICTIO 1 IIBUKICTIO MTPOBEICHHS 30yIKEHHSI HEPBOBI



BOJIOKHA XpeOeTHUX AuATh Ha Tpu rpymu: A, B 1 C. 3a uumu x 03HaKaMu BOJOKHA
rpynu A auate Ha 4 miarpynu (o,f,y,0.). HaittoBcTimumu, no0pe Mi€lliHI30BaHUMHU 1
HaWOIpII 30yMIMBUMHU € BOJIOKHA A0 HAWTOHIIMMH, OE3MI€IHOBUMH 1 HaWMEHII
30ymiuBuMH (pi3auis y 100 pasiB) € C-BosnokHa.

3aKoHu npoeedeHHs 30Y0IHCEHHA HEPBOGUMU BONOKHAMU

1. Anamomiuna i pizionoziuna wuinicnicmo 6010KkoH — HEoOXigHA yMOBa
npoBeneHHs 30ymkeHHs. [lepepizani, mepeB'si3aHi BOJIOKHA BTPAvYarOTh IMPOBITHICTS.
di3iosoriyHa IIIICHICTE MeMOpaHu Moke OyTH TopylleHa OJioKaTropaMu HaTplEBHX
MOTCHITIANO3ICKHUX KaHATIB (TETPOAOTOKCHH, MICIIEBI aHECTETHUKH), OXOJIOKCHHIM
a00 rirnepKaixieBoIo JEMOSIPU3ali€r0 MeMOpaHH.

2. /leobiune nposedenns 30y0xcennsn. 30yIKEHHS 110 BOJIOKHY MOXKE ITPOBOUTHUCH
SK B JTUCTAJIHLHOMY, TaK 1 B MPOKCUMaJIbHOMY HampsiMKy. L{ikaBo, 1110 ABa iIMITyJIbCH, 1110
MOIIMPIOIOTECS  HA3yCTPid OAWMH OJHOMY 3HHKAIOTh. PedekTopHUMH ayramu
30y/DKEHHS TOIIUPIOETHCS OIHOO1YHO. [le 3yMOBIIEHO BIACTUBOCTSMU HE BOJIOKOH, a
CHHAIICIB.

3. I301b06ane nposedennsa 30y0ixcennsn. Y CKiajl HEPBIB IMITYJIbCH HE TIEPEXOASATh
3 OJIHOTO HEPBOBOTO BOJOKHA HA CYCIJIHI, a TMOUIUPIOEThCS KOXKHUM BOJIOKHOM
130JIbOBAHO.

5. AKCOHHUIT TPAHCTIOPT

KpiMm ocHOBHOI (pyHKIIIT — mpoBeAeHHS 30y/IKEHHS, aKCOHU CTy>KaTh KaHAJIaMU JIJIs
TPAHCIIOPTYBaHHS PEYOBUH. PO3PI3HSAIOTH MIBUJIKE 1 MOBLIbHE TPAHCTIOPTYBAHHS.

[IIBuake BiAOyBaeTbCcsl y NBOX HAaNpsIMKax: BIJ Tula HEWpPOHA 1O HEPBOBUX
3aKiHYeHb 13 MBUAKICTIO 25-40 cM/mo0y TpaHCHOPTYIOTHCS MIXyplli, MITOXOHJPI,
OlIKH, K1 (OPMYIOTh 10HHI KaHajid 1 MOMIHM; JO TiIa HEHpoHa 13 IMIBUAKICTIO 22
cM/00y TPaHCTIOPTYIOTHCA JIESIKI PEYOBUHHU, BIpyCH (Tepriecy, MOTIOMIENITY), TOKCUHU
(TokcuH TpaBUi — OUIOK, MPOAYKYEThbCs OakTepisMH, SKI TOTpanuid 4epes
TTOITKOIKEHHS IITKIPH, 3aXOTUTFOETHCS HEPBOBUMU 3aKIHUCHHSIMH 1 TPAHCTIOPTYETHCS J10
TUJIa HEUPOHA, Jie BUKJIMKAE XapaKTEepHI M S30B1 CIIa3Mu).

MexaHi3M MIBUIKOTO TPAHCIOPTYBaHHS TMOMIOHMNA 10 MeEXaHi3My M'Si30BOTO
CKOpOUYEHHA. PEUOBHMHHU 1 OPraHOiIu MPUKPIILTIOIOTHCS 10 AKTUHOBUX MIKPO(1JIaMEHTIB
(3a HasBHOCTI AT® i Ca"), sIKi KOB3aIOTh B3IOBK TYOYIIHOBHX MiKPOTPYOOUOK.

[ToBiTbHE TpaHCHOPTYBaHHS BIJOYBAETHCS JIMILE B OJAHOMY HampsiMi — BIiJ Tijia
HEWpOHA J0 HEPBOBUX 3aKiHUYCHb. lle mepemimieHHS Bciei MacH LMTOIIA3MH 31
mBuaKicTio 1-4 mm/no0y. BoHO He mopymyerbcsi pedoBMHAMH, IO PYHHYIOTh
MikpoTpyOouku. [loBinbHE TpaHCHOPTYBaHHS BIJITpa€ poJib y TMpoIecax pocTy 1
pereHepariii akCoHiB.



ITuranusa st CAMOKOHTPOJIIO 3HAHD.

B Illo Take nedanizaiis 1 KOpTUKaIi3amis QyHKIIA HEPBOBOI CHCTEMU?
B Yowmy [TaBnoB nazusas ¢pyukiii [{HC “ananituko-cuHTeTUHYHUMEI?
B fxi ocoOnmuBocCTI (QyHKIIIH HeMporii?
B SIxy OynoBy MarOTh MI€JIIHOBI HEPBOBI BOJIOKHA?
B Sk BinOyBa€eThCS MBUIAKUN 1 MOBIILHUN aKCOHHUHN TPAHCTIOPT?
Jekuia 4
Tema: MEXAHI3MH IIEPEJAYI IH®OPMAIIII Y HEPBOBHX
CHHAIICAX
IThan:
1. Knacugirayis cunancis. byoosea ximiunux cunancie. Enexmpuyni cunancu.
2. Mexanizm nepedaui 30y0xcenus uepes XiMiuHi CUHANCU.
3. Ilocmcunanmuune 2anbMy8aHHs.
4. IlpecunanmuyHe 2anvbMy8aHHs.
5. Mediamopu.

1. Knacudikauis cunamncis

OyHKITIOHATBHUM 3B'A30K MK OKPEeMHMH HEMpOHAMHU, a TaKOXXK HEWpPOHAMH 1
KJIITUHAMH POOOYMX OPraHiB 3MA1MCHIOETHCS 4Yepe3 CHUHAINCU. PO3pI3HSAIOTH CHHAICH
IIEHTpaIbHOI HEPBOBOI cUCTEeMHU 1 mepudepuyHi. 3a crocoboM mepenadi HEPBOBOTO
IMITyJIbCY BUAUISIIOTH CHHAICU XIMIYHI (IMITYJbCH MEPENAIOTHCSA 3a YYACTIO XIMIYHUX
MOCEPEHUKIB - Me/iaTopiB, abo HEHUpOTpaHCMITEPIB) 1 ENEKTPUYHI (IMIYJIbCH
MepearoThCcsl KOJIOBUMHU CTpymMaMu). Y HEpPBOBIA CHCTEMI MEpeBakaroTh XiIMIuHI
cunancu. [lepudepuuni cuHancu (0 HUX HajeXaThb HEPBOBO-M'S30B1) € XIMIYHUMHU.
XIMIYHI CHHAIICH MONUISAIOTh Ha 30yMIMBI 1 rainbMiBHI. EJeKTpu4H1 CUHArcCH, B
OCHOBHOMY, 30y/THBI.

3aJIe’)KHO BIJI MICISI KOHTAKTY OJHOTO HEHPOHA 3 IHIIUM PO3PI3HAIOTH CHHAICH:
aKCO-JICHJIPUTHI, aKCO-aKCOHAJIbHI 1 JACHAPO-ACHIPUTHI. bBUIbIIICTh CHHANTHYHUX
KOHTAaKTiB HaJIeKaTh J0 TIEPIIOTO THUITY.

byooesa ximiunux cunancie

Cunanmuunuil KOHMAKmM XapaKTepU3yeThCS HASBHICTIO:

1) cuHanTHYHOI ONSIIKKM — I KIHILIEBE PO3IMIMPEHHS HEPBOBOIO BOJIOKHA, SIKE
BCTYNAa€ y KOHTAKT 3 HEUPOHOM 4M €(PEKTOPHOIO KIITHHOK. MemOpaHa CHHANTHYHOI



OJSIIIKY HA3UBAETHCS MTPECUHANTUYHOIO;

2) MOCTCUHANTUYHOI MEMOpaHM — 1€ YaCTUHA MOCTCUHANTHUYHOI CTPYKTYpH, 3
SKOIO0 KOHTAKTy€ CHHANTHYHA OJISIIKa,

3) cCMHANTUYHOI MUIMHM — 11€ MPOCTIP MIXK Mpe- 1 MOCTCUHANITUYHOI0 MEMOpaHaMHU.

Y  cunanmuuyninn  6nawiyi € MITOXOHAPIi, CHHANTAYHI MIXYpIi, 1HOMII
Helipodinamentn. CUHANTUYHI ~ MIXYypIl  MICTATh  PEUOBUHY  Mediamop 1
30CEpeKYIOThCS OIS Tak 3BaHWX "aKTMBHUX 30H CHHAICIB" — MUISHOK ITiIBUIICHOT
IITBHOCTI 1 MOTOBIIIEHHS SIK IIpe- TakK 1 IOCTCHHANTUYHOI MEMOpaH.

Ilocmcunanmuuna memoépana MIiCTUTb XeMOpeWenmopu 1 XeMOUyTINBI 10HHI
KaHanu. 1 BiIacTuBa Ximiuna cneyianizayia. SKIWO poONb MeJiaTopa BHKOHYE
alleTUIIXOJIIH, TO Ha MeMOpaHi HasBHI XOJIHOPEUENTOPH, SKIIO MEIIaTopoM €
aJipeHalid, To MeMOpaHa MatuMme ajpeHoperenTopu. OyHKIIII0 PEHEnTOpPiB BUKOHYIOTh
O1IKOB1 MOJIEKY/H, sIKI "BHI3HAIOTH' MeiaTOpH 1 B3a€EMOJIIOTh 3 HUMU. BHacmigok 1iei
B32€EMOJIIi aKTUBYIOTHCS, TOOTO BIJIKPUBAIOTHCS, XEMOUYTJIMB1 10HHI KaHAJU. Y HEPBOBO-
M'30BOMY CHHAICI MOCTCHHANTUYHA MeMOpaHa YTBOPIOE YMCIEHHI CKJIAJAKUA 1 Ha-
3UBA€THCS KIHILIEBOIO IUIACTUHKOIO.

Cunanmuuna wyinuna BUIBHO CHOJYYa€TbCA 3 MUKKIITUHHHAM CEpPEAOBHUILEM 1
MICTUTh PEYOBUHHM (TAHIJIIO3U/IN), sIKI 3a0€3ME€UYI0Th MIITHICTh CHHAIITUYHUX KOHTAKTIB.
Kpim Toro, mmpoka cMHanTHUYHA HIUIMHA y XIMIYHUX CHHAICax 3amodirae mepenayl
IMITYJIECIB 32 PaXyHOK KOJIOBUX CTPYMIB.

Enexmpuuni cunancu

EnexTpuuHi CHHAIICH BiJIPI3HSIOTHCS BY3bKOIO CHHANTUYHOKO MIUTMHOIO 1 HU3BKUM
OMOPOM 30JIMKEHUX Tpe- 1 MOCTCUHANTUYHUX MeMOpaH. BUCOKy POBIAHICTh KOHTAKTy
3a0e3MeuyoTh TOMEepeYHl KaHaiu, M0 MNPOHU3YIOTh o0unaBi memOpanu. Kanamu
yTBOpEH1 Oulkamu. MexaHi3m nepenadi 30yIKEHHS: KOJIOBI CTPYMH BXOMASTh Yepe3
BHCOKOTPOHUKHI KOHTAaKTH y TMTOCTCUHANITUYHY KIIITUHY, & BUXOASYH JCTONMSIPU3YIOTH il
aa3MatuuHy MemOpany. [locTcuHanTHyHa BiAMOBIAL BUHUKAE MIBUAKO, O€3 3aTPUMKH
y Bursial 3IICIT a6o T1/1.

2. MexaHi3m nepenayi 30y/1:keHHs1 Yepe3 XiMiuHi cHHaNCH

[lepenaua 30yKeHHS Yepe3 XIMIYHUN CUHAIIC MPOXOIUTH PSIJI MOCIIIIOBHUX €TaIliB.
Konu motenmian aii gocsirae CMHANTUYHOI ONSMIKKM 3 HEl y CHHANTUYHY IIIJTHHY
BUBOAUTHCS Meniatop. llepemimieHHss MIXypiiB 3 MeaiatopoM y OIK IIIJIMHU
3amyckaeTbest Ca’, 110 BXOAUTH Y HEPBOBE 3aKiHUEHHS 13 MIKKIITHHHOTO CEpe0BHILA.

Meniarop nudyHaye 10 TOCTCUHANTUYHOI MEMOpaHU 1 B3aEMOJIE 3 pEeLIEITOPAMH.

BinkpuBaloThCsS XEMOUYTJIWBI 10HHI KaHaaud 1 MIABUIIYETHCS MPOHUKHICTD
MMOCTCUHANTUYHOT MEMOpaHu ISt Na® i K*, BHacmizox uoro PO3BUBAETHCS YACTKOBA



aenonsipusaiiss MemMOpaHu. Y MDKHEWPOHHUX CHHAmcax ii Ha3UBAaIOTh 30)071U6UM
nocmcunanmuynum nomenyianom (3IICII), y HepBOBO-M'SI30BUX — TMOTEHIIIAJIOM
kiamneBoi tactuaky (IIKII). Awmmaityma 3IICIT — rpamyanbHa, TOOTO HE MiAJATae
3akoHy "Bce abo Hiuoro" i nmocsarae 30-40 mB. 3IICII peectpyethes uepes 0,2-2 mc
nicis npecuHantuaaoro [1]1. e yac Ha3uBaeThCsl CHHAITHYHOIO 3aTPUMKOIO.
Jlenonapu3zayia NOMUPIOETHCS HA CYC1JIHI IIJITHKK MEMOpPaHHU 32 paxyHOK KOJIOBUX
ctpymiB. Komm piBeHb Jenonsipusaiiii Jocsrae KpPUTUYHOTO pIBHS, BHHHUKAE
nocmcunanmuynun IIJ[. Y M'si30BOMYy BOJIOKHI BiH BHUHHKAa€ MOOIM3Y KIHIEBOI
IUTACTUHKH, a Y HEWPOHAX — y MOYaTKOBOMY CETMEHTI aKCOHa, TOOTO TPUTEpHiil 30Hi,
AKa XapaKTepHU3yeTbCs HaWBHUIIOW 30ymiuBicTIO. TakMM 4YMHOM, XIMIYHA Tepeayda
30y/DKeHHS 3TIMCHIOETHCS TOBUIBHO 1 TITBKH B OMWH OIK (BiJ] MPECHHANTHYHOI [0
MOCTCUHANTUYHOI MeMOpaHu). Meniatopyu CHOMy4YaroThCs 3 pElenTopaMyd Ha JyKe
KOpOTKMM 4ac. Tak, aleTWIXOJIH TICJS B3a€MOAIl 3 XOJIHOPEIENTOpaMH OApa3y
T1APOTI3YEThCS auemunxoninecmepasoro. 1le ooOMexye TpUBaIiCTh HOTO Aii.

3. [locTcMHANITUYHE FaJILMYBaHHS

T'anvmyeannsa — ue (i310J0TIUHUAN TIPOLIEC, SIKUW TMOJISITa€ y MPUITMHEHH] 30yIKe-
HHA abo mnpurHiyeHHi 30yminuBocTi. HasBricTh ramemyBanHs B IIHC BcTanoBuB
[.M.CeuenoB. MexaHi3Mu pO3BUTKY TrajdbMyBaHHS JOBIIMM 4Yac 3aJAIIAIUCH
3arakoBuMu. Ha cborogHi B11oMO KUIBKA HOTo MeXaH13MiB.

be3 rajibMyBaHHSI HEMOXJIMBA HaBITh MPOCTa KOOPAUHALIIS pyXOBOi akTUBHOCTI. Lle
UTIOCTpYE MPUKIIAT POCIACHKOTO (Pi3iosnora YXTOMCHKOTO: cobaka O1KUTh 110 1K1 1 B TIeH
yac 11 Kycae 65oxa. bir 1 peduiekc novicyBaHHs HeCyMicHI B yaci. ToMy ojiHa 3 peaxiiiii
MMOBUHHA OyTH 3arajJibMoBaHa COOAKOK. YXTOMCHKUM THcaB: "30YyIKEHHS — 11 JUKUM
KaMiHb, SIKHH 4YeKae Ha CKYJIbNTOpa. SIK Ha3WBAETHCS CKYABNTOP, IO HUTihye MpoIiec
30ymkenHa? lle rampmyBaHHS, sike OOMEXye 30y/[KEHHS 1 HAJa€ HOMYy NIpU IbOMY
NOTPIOHUI XapaKTep, IHTEHCUBHICTD 1 HANIPsIM.”

Hocmcunanmuune 2anvmysanna Binoysaetbesa y [IHC 1 y 30ynnmBuX TKaHHMHAX,
AK1 MalOTh MOJBIMHY PyXOBYy I1HHEpBalilO (IJIaJ€HbKI M'A3U, MIOKapa). Y CIHUHHOMY I
TOJIOBHOMY MO3KY € CIeUlaldbHl 2aibMiéHi HeUpoHu, iX aKCOHU YTBOPIOIOTH 3
JEHAPUTAMH 1 TiIaMu 30yUIMBUX HEHPOHIB Ta KIITHH €(EKTOpIB rajbMiBHI XIMIYHI
CUHAICH, OyJ10Ba SKMX Taka X K 1 30yyIMBUX. Y BIAMOBIIb Ha pecuHanTuanuii [1]] 13
CHUHAINITUYHOI OJISIIKK BUBUIBHSAETHCS TajdbMIBHUN Menmiarop. Meniarop audyHaye mo
MOCTCHHANTUYHOI MeMOpaHu 1 B3aeMmomie 3 ii pernentopamu. SKmo 1e mMeMmOpaHa
HEWpOHA, TO BIAKPUBAIOTHCS 10HHI KaHAIM JUISl XJIOPY, SKIIO M'SI30BOrO BOJOKHA — TO
KaJlieBl KaHamy. BHAcCTi0K 3MiHU 10HHOI TPOHUKHOCTI Ha TOCTCUHANTHYHIN MeMOpaHi
PO3BUBAETHCS 2INEPROAAPUIAUIA, AKA HAZUBACMbCA 2ATbMIGHUII NOCHICUHANMUYHUIL



nomenyian (I'TICIT). Axmo y mocTrcuHanTryHIA KIiTHHI € TiikoBa akTuBHICTH (I1]]), TO
3 po3ButkoM [ TICIT Bona npunuuserbes. SAximo 1] ve Oyno, To I'TICII Tinbku 3HUKYE
30yIJIMBICTh TIOCTCHHANTUYHO! KIITHHU 32 pPAaxXyHOK BIJJAJEHHS MEMOpPaHHOTO
MOTEHITIATy BiJ KPUTHYHOTO PiBHS. ['imeprnosisgpuzaliis MOIIMPIOETHCS HA HE3HAUYHY
BIJICTaHb 32 PaxyHOK KOJIOBUX CTPYMIB.

4. lIpecuHANITUYHE I'AJIbMYBaHHA

BusiBieHo y ctoBOypi roJ0BHOTO MO3KY 1 CHUHHOMY MO3KY. [IpecunanTuune rasb-
MyBaHHS 3IHCHIOETBCS CIEIialbHUMUA BCTaBHUMH HelipoHamu. CyTh MOTO TOJSTAE y
nociabieHHi nepeaadl 30y/HKeHHsT yepe3 XiMiuHUi cuHarc. CTpyKTYpHOIO OCHOBOIO
TaKOTO TAJIbMYBAaHHsS € aKCO-aKCOHAJIbHI CHHANCH: 3aKiHYEHHS aKCOHA TrajJbMiBHOTO
HEWpOHA YTBOPIOE CHHAIC 13 CHUHANTUYHOIO OJIAIIKOIO 30yminuBoro cuHamcy. Ilin gac
30ymkeHHs1, ToOTO po3BUTKY [1J], 3akiHUEHHSI aKCOHA TraJbMIBHOTO HEWPOHA BUBIIBHSE
MeiaTop, SKUW CIOpUYUHSE JCHONSpU3allil0 MeMOpaHW CHHANTHYHOI  OJISIIKU
30y/INTMBOTO CHUHAIICY. BHACHIOK 11hOTO aMILTiTYna npecuHanTudHoro 1] 3MeHmyeThes
1 Y CHHaNTUYHY IIUIMHY 30y/UIMBOTO CHUHAIICA 3BUILHSETHCS MEHIIIE Meaiaropa. A 11e, B
CBOIO uepry, Besie 10 3MeHeHHs amrmtityau 3I1CII.

3HaueHHsI MPECUHANTUYHOIO TaJIbMYyBaHHSI TMOJSTa€ y BUOIPKOBOMY MOCIa0IeHH1
a00 OJIOKYBaHHI JICIKUX BXO/1B Ha HEUPOHU 31 30€pEKEHHSAM 1HIIHUX.

5. Meniatopu

OnHi 1 T1 XK PEUYOBUHHU € MeiaTopamMu y XpebeTHUX 1 6e3xpedeTHrX TBapuH. Jleski
MEIiaTOpu B OJHUX CHHAICaX CHPUYMHSIOTH TaJIbMIBHUNA €(eKT, a B IHIIUX —
30yMBHA. 3a7eKHO BiJl XIMIYHOI MPUPOAM iX MOAUIAIOTH Ha 4 gpynu: 1) aminu; 2)
aMIHOKUCIIOTH; 3) HykieoTuau; 4) Heliponentuau. Po3misitHemMo MemiaTopH, (QyHKIIS
SKAX Ha CbhorogHi joBeacHa. Jlo aMiHIB Halle)kaTb: aleTHIXOJIH, JdodamiH,
HOpaJApeHaiH, CEpOTOHIH Ta 1H.

Auemunxonin € 30yJIMBUM MEIIaTOPOM y HEPBOBO-M'SI30BUX CHHAICAX CKEJIIETHUX
M'sI31B, ajie rajabMye poOOTy ceplisd. XOJIHEPTiYHUMHU € HEUPOHU CHUHHOTO MO3KY, 1110
IHHEPBYIOTh HaTHUPHUKH.

Jloghamin BukoHye MeniaTopHy (YHKIIIO Yy cepenHboMy Mo3Ky. [Jodaminepriuxi
HEHPOHHU € B rinoTajamyci.

Hopaodpenanin. Hopanpenepriudi HEWpOHU € B CEpPeAHLOMY MO3KY, MOCTI,
JIOBracTOMy 1 MPOMDKHOMY MO3KY, a TakOX B CHMIIATHUHUX TaHMIisfX. Bin 30ymxye
MiOKap/, ajie TaTbMY€ TJaIeHbKI M'sI31 IITYHKOBO-KHUIIIKOBOTO TPAKTY.

Cepomonin. CepOoTOHIHEPTiYHI HEHPOHU € MepeBakHO y CTOBOypl MO3Ky. Bonu
BIUTMBAIOTH HA HOBY KOpY, TIMMOKaMIl, MUTAAJIMHY, KOpPY MO304YKa, CIUHHUH MO30K.



CepoTOHIH BUKJIMKAE 5K 30yAJIMBY, TaK 1 TaIbMIBHY JiIO.

Jlo aMiHOKHCIIOT HaJieXxaTh: IIyTaMIHOBa KUCIIOTA, raMa-aMiHOMACIsiHa KHUCJIOTa,
TJTIIWH Ta 1H.

I'nymaminosa kucnoma — nHaitbunpbin nomwupenuid meniarop y IHHHC. Bukonye
MepeBaXHO 30yTUBY (DYHKITITO.

I'ama-aminomacnana Kucioma € y HeHpoHax CIUHHOTO MO3KY 1 TOJIOBHOTO MO3KY.
e HaOLTBII MOMKUPEHUI MEIIATOP MOCT- 1 MPECUHANTUYHOTO TalbMyBaHHS.

I'niyun BuKOHye MeniaTopHy (GYHKIIIO Y COUHHOMY MO3KY, B SKOMY TrajbMye€
MOTOHEUPOHH.

Meniatopy CHHTE3YIOTbCS Yy TIEpUKApIOHI Tijda HEWpPOHIB 1 IIBUJIKUM
TPAHCIIOPTYBaHHIM y MIXypISX MEPEHOCATHCSA N0 HEPBOBUX 3aKiHUEHb. Y HEPBOBO-
M'S30BUX CHUHAamcax aleTWIXOJIH CHHTE3YETbCS Yy CHHANTUYHUX  OJIAIIKaXx.
BianpanpoBaHi |y  cHHancax ~—MeOIaTOpU  MiAJAIOThCA  1HAKTHBALll  IUIIXOM
(epMEHTaTUBHOTO PYHHYBAaHHS, 3BOPOTHOTO BCMOKTYBAaHHS Y HEPBOBI 3aKIHUE€HHS a00
B KJIITUHH HEUPOTIIi.

barato papMakonoriyHUX pedOBUH 1 TOKCHHIB € OJI0KaTOpaMu CeKpellii Me1iaTopis,
CUCTEMHM iX I1HAKTMBalLli 4M OJOKaropamMu penenTopiB (Kypape, aTpoIliH, CTPUXHIH,
O1KyKy1iH). XiMI4HI CHHAIICH MOXKYTh 3MIHIOBaTH CBIW CTaH 1 IMiJl BIUIMBOM FOPMOHIB, 1X
HA3MBAIOTh MOIYJISTOPAMH.

I[IuTaHHA I CAMOKOHTPOJIIO 3HAHD
Sk kiacudikyroTh CUHAICH ?
SIka posb KaJbliio0 B MEXaH13M1 CUHAITHYHO1 NIepeiadl 30y KeHHs?
[Ilo Take cuHANTUYHA 3aTPUMKA, SIKa 11 TPUBATICTH?
JaiiTe xapakTepucTHUKy ocHOBHUX MeaiaropiB [THC.

Sxe ¢izionoriune 3HAYCHHS MA€ Mpe- 1 TOCTCUHANTUYHE TajbMyBaHHs?

Jlekuia 5
Tema: PE@QJIEKC — OCHOBHA ®OPMA JIAJIBHOCTI ITHC
Ilnan:

1. Ilouamms npo pegpnexc. Knacugpixayis peghnexcis.

2. Byoosa pegpnexmoproi dyau.

3. Hepsosi yenmpu, ix enacmusocmi.

4. Koopounayis pegprekmoproi disiibHocmi



1. IlonsarTsa npo peduiexc. Kimacudikauis peduiexcis.

Peghbnexc — 1e 3aKOHOMIpHA peakilisli OpPraHi3My Ha 3MIHHM 30BHIIIHBOTO a0o0
BHYTPIIIHBOTO CEpEeAOBHUIA, IO 37ilcHIoeThes 3a ydactio IIHC y BinmoBigs Ha
MOJIpa3HEHHs penenTopiB. Pediekcu NposiBASIOTHCS Y BUHUKHEHHI a00 TMPUITMHEHHI
AKOI-HEOY/lb TISTIBHOCTI OpraHi3My: CKOPOYEHHS M S31B, PO3LIMPEHHS CYAHH, IMOsBa
CeKperlii 1 T. 1.

[Tpunuun pednaexkTopHOi AISUIBHOCTI HEPBOBOI CUCTEMH OOTpYHTYBaB y 1644 p.
dbpanny3pkuii - pinocod 1 maremaruk Pene JlexaptT. Tepmin peduiekc, o3Hauae

(13

“BimoOpakeHHs “, 3ampornoHyBaB 4yechkuii (izionor Ilpoxacka. I. CeueHoB po3BHHYB
171e10 Mpo pedIeKTOPHY MPUPOY MPOILIECIB, K1 MPOTIKAIOTh Y TOJOBHOMY MO3KY: “Bci
aKTHU CBIJOMOTO 1 HECB1IOMOTO XHUTTA € HE 110 1HIIe, K peduekcu.” I. [TaBnoB cTBOpuB
BUYCHHS PO YMOBHI pediekcu.

Knacudgbixkauia pegpnekcie

1. 3a 6ionoeiunum 3HauenHAM - XapyoBl; - OOOPOHHI; - CTaTEBl; - OPIEHTYBAJbHI; -
MTO3HO-TOHIYHI; - IOKOMOTOPHI.

2. 3anexcHo 8i0 micys posmiuyeHHs peyenmopis.

- EKCTEepOpELENTHUBHI (pELENTOpH Ha 30BHIIIHIN MOBEPXHI TiJIa);

- BICIIEpO- Ta IHTEpOpelenTUBHI (Y BHYTPIIIHIX OpTraHax 1 CyIMHAaX);

IPOIPIOPELENTUBHI (Y CKEJIETHUX M 433X, CyINI00aX, CyXOKUIUIAX).

3. 3a po3miwjennuam yeHmpaibHux 1aHOK peuexcia;

- CIIHAJIbHI (EHTPU B CHUHHOMY MO3KY);

- OynbOapHi (y JOBracToMy MO3KY);

- Me3eHue]anbHi (y CepeTHbOMY MO3KY);

- nieHnedanbHi (Y IpOMI>KHOMY MO3KY);

- KOPTUKaJIbHI (y KOP1 MiBKYJIb).

4. 3a xapakmepom peghnexmopnoi 8i0no6ioi. MOTOPHI; CEKPETOPHI; CYTHHOPYXOBI.

Kpim Toro peduiekcu migicHOTO OpraHi3My AUISITh HA 6€3yMOBHI | yMOGHI.

[Mpuknagn HAUOPOCTIMUX peQeKCiB: KOPOTKOYACHHM yIap MO CYyXOXKUJUTIO
BUKJIMKA€ CKOPOUYEHHS PO3TATHYTOTO M’si3a (MIOTaTUYHUM pediekc); JOTUK IO POTIBKU
OKa BUKJIMKAE€ 3MHUKaHHS TOBIK (KOpHEaJbHUU peduieKc); OCBITIICHHS OKa SCKPaBUM
CBITJIOM — 3BYKE€HHS 31HULI (3IHUYHUN pedIIeKC) Ta 1H.

2. bynoBa pe(ieKTOPHOIL 1yru

Pegpnekmopnoro 0yzor0 Ha3WBAIOTH MIISAX, SIKAM TONIUPIOETHCS 30YIKEHHS Bij
peuienTopiB 10 eekTopiB Mif yac peduiekciB. o it ckaady 6xo0amu:

peyenmopu, 1O CIIPUMUMAaIOTh MOIPa3HEHHS;

agepenmHui Heliporu, MO NPoBOASITH 30ymkenHs B [THC;



6CMAasHi HelpoHU, 1O TPOBOIATH 30YyIKEHHS a0 e(EeKTOpHUX HEeUpoHiB (Y
HEPBOBUX LIEHTPAX);

epepenmui Hetiponu, 0 PoBOAATH 30ymkeHHs 3 [IHC no pobounx opranis;

epekmopu, abo poboui opeanu, HISATBHICTH SKUX 3MIHIOETBCS Y pE3yJbTarTi
pediexcy.

HaiinipocTima peduiekropHa Ayra CKJIaJaeThCs 3 JBOX HEHPOHIB: PEUEHTOPHOTO 1
€(eKTOPHOTO 1 OJHOTO CHHAICY MIXX HUMH. Taky Iyry Ha3uBalOTh IBOHEHPOHHOIO abo
MOHOCHHANTHUYHOIO (TaKOI € Ayra MioTaTH4HOro pedruekcy). OmHax, 1yrd OUTBIIOCTI
pediekciB € baraToHEHPOHHUMH, a00 MONMICHHANITHYHAMHA (MArOTh IIe KiJTbKa BCTAaBHUX
HEHUPOHIB).

Pednexcu BUHMKAIOTh BHACTIIOK MOIPa3HEHHS HE OJJHOTO, a 0araTb0X PeLenTopiB,
SKI PO3MINIYIOTECS Ha TIeBHIM gumstHIN Tima. Ll ginsHKa Tila Ha3UBa€eThCS
pegnexcozennoro 30mn010, a00 peuenmueHum noiem pegexcy. Tomy cxemu
pedIeKTOpHUX JYr CKIANAIOThCS 3 Py aQEepeHTHHX, BCTaBHUX 1 €(QEKTOPHHUX
HEHPOHIB 1 BKJIIOYAIOTh PsiJ MApaJIebHO PO3MIIIEHUX CUHAIICIB.

Ha cporomni cTpykTypy peduIeKTOpHOI AYTH YABIAIOTH 3aMKHYTOIO, TOOTO Yy
BUDVISIAL KiIbLsl. PeduiekTopHe Kiblle YTBOPIOETHCS 3a PAXYHOK 360POMHO20 38°A3KY,
axuit iHpopmye THC npo Buxonanus pediexropnoro akrty. Toai IIHC ouinroe #oro 1
3[IIACHIOE HOB1 KOPUTYIOY1 BIUIMBH.

3. HepBoBi neHTpH, iX BJaCTUBOCTI

Hepeosum uyenmpom Ha3UBaIOTh CYKYIHICTb HEWPOHIB, HEOOXIAHUX IS
3M1ACHEHHSI TIEBHOTO pedrekcy abo perynsuii Tiei 4u 1HIOi (i310JI0T1YHOT (PYHKIII.
IcHyrOTh LIEHTpU TUXaHHS, KPOBOOOITY, CIIMHOBU/IIJICHHS, KOBTAHHS Ta 1H.

YuM 3yMOBIIEHA PI3HULA Mk BIACTUBOCTSMU HEPBOBHUX IIEHTPIB 1 BIACTUBOCTIMU
HepBiB? BracTuBOCTSMU CHUHAICIB (10 HEPBOBUX IIEHTPIB KPIM HEPBOBHX BOJOKOH
BXOJISATH CHHAIICH).

J1y1st BCiX HEPBOBUX IIEHTPIB XapaKTepH1 CRiIbHI 6714CIUEOCHI.

O0noodiuna npogionicmes. Yepe3 HEpBOBUU LIEHTP 30Y/KEHHS MOIIUPIOETHCS B
OHOMY Hampsimi: Bif adepeHTHoro HelipoHa 1o edepentHoro. lle 3axon benna-
Maostcanoi (IOSACHIOETHCS BIIACTUBOCTAMM CHUHAIICIB — MEPEAAatOTh 30yUKEHHS B OTHOMY
HampsMi: BiJI TIpe - 0 MOCTCUHANITUYHOT MEMOPaHH).

Cnoginbnene npoeedeHHs. Y HEPBOBUX IIEHTpax 30YIKEHHS MOIIUPIOETHCS
3HAYHO TOBUIBHIIIE, HI)K y HEPBOBUX BOJIOKHAaX. [I[pM4MHOI0 IHOTO € CHHANTUYHA
3arpumMka. Tomy KoxHUN pedriekc TpuBae neBHui yac. Yac peghnekcy — 11e iHTEpBaI Bij
MOYaTKy TOJPa3HEHHS PELENnTOpiB 0 MOosBU peduiexkTopHoi Biamosimi. Yac, 3a skuid
3MIACHIOETHCS BHYTPIIIHBO IIEHTPAJIbHE TMPOBENCHHS 30yMKEHHS 3 apepeHTHHX



HEHPOHIB Ha e(epeHTHI HA3UBAETHCS CIPaBXHIM yacoM peduiekcy. Y JIOIMHU dYac
murajabHoro peduiekcy cranoButh 50-200 mc, cnpamxkHii yac - 36-186 mc. A dac
pednexcy mouepBoHiHHSA mKipu — 20 ¢. YV pi3HEX peduiekciB Yac pi3HUNA. 3 9acom
pedrekciB moB’s3aHa mpobjaeMa BUHUKHEHHSI HeOe3MeuHOoi CUTyallli Ha Joporax, KOJH
BOJI TOBHMHEH SK MOXKHa IIBHUJIIE 3arajibMyBaTh MamuHy. IIpote, dac peakuii
“no0aunB HeOE3MEKy — HATUCHYB Ha rajibMa’ MOXKE BUSBUTUCH 3aHAJTO JTOBIHUM.
CporoymHi BuYeHI MPOMOHYIOTH Oararo MiKaBUX CIOCOOIB AK 3pOOWUTH Halll JTOPOTH
oesneuHimuMu. Bimomi peduiekTopHi peakilii, sAKi MOPOTIKAIOTh IIBHJAIIC, HIK
HATHCKyBaHHs Ha mnenanb. OfHIEI0 3 TaKUX peakiil € migHiMaHHsS OpiB mix dYac
HeOe3neku. Skio Ha 1001 BOMISIM BCTAHOBUTH MIHIATIOPHI JAaTYWKH, SIKI BJIOBJIIOIOTH
30yIKeHHs M’S31B 1 3’€JHATHU iX 3 MPUCTPOEM rajbMyBaHHS, TO 1€ 3a0€3MeYUTh MIBUIKY
3YNUHKY aBTOMOO1IIS.

Cymauia 30y0xcennsn. PO3pi3HAIOTH 4YacoBy, a00 TOCHIIIOBHY 1 IPOCTOPOBY
cymariito. Yacogy cymauiro MOXHa CIIOCTEPIraTv, KOJIM Ha OJHE 1 T€ X PELECNTHBHE
Tojie HAHOCATH CEPil0 PUTMIYHMX HOAPAasHEHb. IX CHIA Taka, IO KOKEH OKpeMMil
CTUMYJ pediiekcy He BUKIIMKAE, OHAK iX cepis 3yMOBIOE pediaeKkTopHy BinoBiib. B
OCHOBI YaCcOBO1 CyMallii JISKUTh JOJaBaHHs 30yJIMBUX MOCTCUHANITUYHUX MMOTEHIIATIB,
K1 BUHUKAIOTh TIOCIIOBHO Ha OMHMX 1 THUX jXe cuHarcax). Ilpocmoposy cymauiro
CIOCTEPITraloTh, KOJIM OJHOYACHO MOAPA3HIOITH JABI a00 KUIbKa TPy pPEUENnTOpIB
OJTHOTO PEIENTUBHOIO MOJs. SIKIIO MOApPa3HIOBATH TUIBKUA OJHY TPYIy PELENTOpIB,
pedrexkTopHa BIANOBIIb BIICYTHA. B OCHOBI MPOCTOPOBOI Cymallii J€KUTh T0AaBaHHS
30y/NIMBUX TOCTCUHANTUYHUX TOTEHIIaNIB, SKI BHHUKAIOTh OJIHOYACHO Ha PI3ZHHUX
CHHAICax.

Tpancgpopmauia pummy. HepBoBi HEHTPHU 3/1aTHI 3MIHIOBAaTH YacCTOTY IMITYJIbCIB,
K1 HaJIXoJsTh 10 HUX adepeHTHUMU nuisixamu. Hampukmas, komu agepeHTHE BOJIOKHO
MOJIPA3HIOBATH OJAMHOYHUM IMITYyJIbCOM, BOHO MOXKE IMOCHJIATH 10 pOOOYOTO OpraHy
(M’s13a) cepito IMIYJIbCIB. Y TaHIWISAX BEreTaTHUBHOI HEPBOBOI CUCTEMM, HABIIAKH,
CIIOCTEPITaeThCs 3MiHA PUTMY Y HaIIPSIMKY 3HIDKEHHS YaCTOTH IMITYJIBCIB.

Ilicnadia. llicna npunuHeHHs noApasHeHHs 30ymxeHHs y [HHC wmoxe
MIPOJIOBKYBATHUCH 1Ie NIeakui yac. B ocHOBI kopotkodacHoi micisiaii (1-3 Mc) nexutsb
clijioBa Jenojisipu3aiisis MemMOpaHu HelponiB. TpuBana micianmis (KUIbKa CEKyHA 1
OlsplIIe) OB’ A3aHa 3 LUUPKYISII€I0 30yIKeHHS] 3aMKHYTUMH HEHPOHHUMHU JIAaHIFOTaMH,
TaKk 3BaHa peeepbepayia imnyavcie. 30Yy[DKEHHS MOXE ITUPKYJIIOBAaTH JOKU HE
CTOMJISIThCS CHHAICH, a00 HE BMHUKHE TallbMyBaHHSA. BBaxaroTe , 10 peBepOepartis
BIJIIrPa€ BAXKIIMBY POJIb Y MEXaH13MaX KOPOTKOYACHOT Iam’sITi.

Bmoma nepsoeux uenmpie. 11posiBIsi€ThCS y 3HIKEHHI CHIIH 1 HABITh TPUMHUHEHH1
pedrexkTopHO1 BIANMOBIAI Ha TpUBaJe MOAPa3HEHHs perenTopiB. Broma moB’s3aHa 3



MOPYIICHHSM Tiepenadi 30y KeHHS 4Yepe3 CHHAINCH BHACTIOK 3MEHINEHHS 3armaciB
MeJiaTtopa, 3HIKEHHSI YyTIMBOCTI O HHOTO TOCTCHHANTUYHOT MEMOpaHH, 3MEHIIICHHS
CHepreTUYHUX PECYPCiB HEUPOHIB.

Tonyc nepsosux yenmpise. He tinbku mig yac peduiekciB, aje ¥ y cTaHl CIIOKOIO
HEPBOBI LIEHTPH MOCHUJIAIOTH A0 POOOYMX OpPraHiB IMITYIbCH, OJHAK YACTOTa iX 3HAYHO
HIk4a. TOHYC HEpBOBHX IICHTPIB 3a0e3medye TOHYC CKENETHHX M S3iB 1 IIaJCHBKUX
M’5131B KAIIICYHHUKA 1 CYJIHH.

Ihacmuunicmo Hepsoeux uenmpis. Ilonsrae B TOMy, IO TiJ 9ac TOPYIICHHS
(GYHKIIM OKpeMHX YaCTUH MO3KY BHKOHAaHHS 1X 3a0€3MeuyloTh 1HINI IEeHTpu. Bemuky
poIb Yy IBOMY BiJirpae Kopa TOJOBHOTO MO3KYy, OCKUIBKM TpH ii BHJAJICHHI
TUTACTUYHICTD HE TIPOSBISIETHCA.

4. Koopaunauisi peduieKTopHOI XislJIbHOCTI

B3aemonisa HelpoHiB 1 HEpBOBHUX TMpolieciB (30ymxeHHs 1 ranemyBanHsa) y [HHC,
gKka 3a0e3redyye i1 Y3TOMKEHY MISUIbHICTh HA3UBAETHCS KoOpOuHayicto. 3aBISKU
KOOpJMHAIIT HEPBOBA CHCTEMa OPraHi3oBY€ JOIUIbHY pe(ICKTOPHY BIAMNOBIAL Y
KO’KHUM KOHKPETHUW MOMEHT 4acy.

OcHO8HI nPpUHYUNU KOOPOUHAUTI:

Koneepzenyia. Ha xoxnomy Heiiponi [[HC xoHBepryroTh (CXOmsiThCs) pi3HI
adepeHTH1 BoJokHA. Hanmpukiaa, Ha 0JHOMY MOTOHEHPOH1 3aKIHUYETHCSI B CEPETHBOMY
6000 xonarepasneill akCOHIB, Kl HaJAXOAAThH Bl PEUENTOPIB 1 PI3HUX CTPYKTYP MO3KY,
YTBOPIOIOYH TalIbMiBHI 1 30y/>KyBasibH1 cuHaricu. OTKe, 3aBIsIKM KOHBEPTEHIII B OMH 1
TOM e HEHPOH OJHOYACHO HAJXOSATh YMCEJIbHI 1 PI3HOMaHITHI TOTOKHU 30Y/IKEHb, SIKi
MJISTaI0Th CKIIAHINA 00poOITll, MEPEKOAOBYIOTHCS 1 (DOPMYIOTHCS B €IUHE 30YIKCHHS —
aKCOHHE, IO /i€ 10 HACTYIHO1 JJAHKX HEPBOBOT CITKH.

Jlusepzenuia ab6o po3xooxceHns — 3IATHICTH TMOOJAWMHOKOTO  HeEWpoHa
BCTAHOBJIIOBATH YHUCJICHHI CHUHANTU4YHI 3B S3KA 3 PI3HMUMU HEPBOBUMH KJIITHHAMHU.
3aBnsKW JUBEPTEHIIIl OfHA 1 Ta XK HEPBOBA KJIITHHA MOXKE OpaTH ydacTb B OopraHizaiii
PI3HMX peakiii 1 KOHTPOIOBATH BEIUKY KIJIbKICTh HEHPOHIB.

Ippaodiayin. Imnynecu, mo Haaxonath B IIHC mig yac CHIBHOTO 1 TPHBAJIOTO
MOJIPA3HEHHSI, BUKJIMKAIOTh 30Yy[KEHHS HE TUIbKM HEUPOHIB IBOTO pPe(IECKTOPHOTO
HeHTpy, ane W iHmmx. OTxe, ippadiayia — 1€ TOMUPEHHS 30y/HKCHHS BiJl OJHHUX
HEPBOBUX IIEHTPIB 70 iHIIWX. Hanpukian, nuTrHa, sika BYUTHCS TpaTy Ha M1aHIHO, Tpae
HE TUTBKHM pyKaMH, ajie i “‘momomarae” coO1 TOJI0BOIO, HOTaMU 1 HaBITh s3ukoM. CuiibHE
30y/DKCHHS, $KE BHHHKA€ TIPU HEIOCTaTHLOMY 3aCBOEHHI PYXOBOTO HAaBHUKY
MONIMPIOETHCST HA 1HINI PyXOBI LEHTpHU. Ippamiariist 30ymKEHHS MPOXOAUTH 3aBISKU
HAsBHOCTI YHMCEIbHUX PpPO3Taly’K€Hb BIJPOCTKIB HEHPOHIB 1 JIAHIIOTIB BCTaBHUX



HelpoHiB. BaxxnuBa ponp y mporeci ippaniaiii HaleXUTh PETUKYISApHIA Qopmarii.
[IpoTuairoThk ippasialii raJibMiBHI HEHPOHH 1 CUHAIICH.

Oknio3zia. Tlonsrae y ToMmy, 0 MPU MAaKCUMaJIbHOMY OJIHOYACHOMY MOJpPa3HEHHI
IBOX adepeHTHUX HEPBIB pediekTopHa BIAMOBIAL MOXKe OyTH CIabIIor, HiXK cyMma
TaKUX BIAMOBIACH, OfEepKaHUX MpPH TOAPA3HEHHI KOXKHOTO HepBa Okpemo. B ocHoOBi
OKJIIO311 JICKUTH SIBUIIE TMEPEKPUBAHHS 30H BIUIMBY JBOX 4YM OuIblle adepeHTHUX
BOJIOKOH. Bin BonokHa A iMIynbCH OJepKyroTh 4 MOTOHeHpoHa , Big b — Tex 4. [Ipu
OJTHOYacHOMY TozpasHeHHI A 1 b cmig odikyBaTH, 1m0 30ymKyBaTUMyThbcs 4+4 = 8
MOTOHEUPOHIB, OJTHAK 30y/KYIOTHCS JIUIIIE MIICTh, 00 1Ba 3 HUX OJHOYACHO OTPUMYIOTh
IMITYJIBCH 1 BiJT A, 1 Bifg b (koHBepreHinis).

Ilpocmopose nonezuwennsa. Ilonsrae y Tomy, o Mpu OAHOYACHOMY MOIPAa3HEHHI
JBOX apepeHTHUX HEPBIB pedUICKTOPHA BIAMOB1Ib OyAe CUIIBHINIOW, HIX apudMeTHIHA
CyMa BIANOBIACH, BUKIMKAaHUX OKPEMHM IOJIPA3HEHHSM BOJIOKOH. B OCHOBI IIbOTO
SBUIIIA JISKUTh cyMmallisi 30y/JIMBUX IMOCTCUHANITUYHUX MOTEHIIIAJIIB, sIKa B110YBAa€ThCS B
HEHpOHAaX MIANOPOroBOi 30HM HEPBOBOTO IIeHTpa. BonokHa A 1 by HEpBOBHX LIEHTpax
YTBOPIOIOTh CHHAIICH 3 IEHTPAJIbHUMH JUISHKaMH (IIOPOTOBUMHU) 1 NepudepudIHuMU
(T amoporoBUMH, MO OJHOMY cuHarcy). Po3aunsHe moapasHeHHs: 3+3=6. OxHouyacHe
noapasHeHHs: 3+3+2=8 HelpoHiB.

Inoykuyin. Po3pi3HSIOTh IHAYKIIO: 1) oOHouacHy HecamusHy, KOonu 30yIKEHHS
OZTHOTO HEPBOBOI'O LIEHTPY BUKJIMKA€E TaJbMYyBAaHHS 1HIIOTO (30y/UKEHHS LIEHTPY M’ sI31B-
3rMHAYiB 3YMOBIIIOE TaJIbMyBaHHS ILIEHTPY M A31B-pO3rMHayiB, 30yIHKEHHS UEHTPY
KOBTAHHS 3yMOBIIIOE TaJIbMyBaHHS LEHTPY BIUXY; 2) OOHOYACHY NO3UMUGHY, KOIU
rajJbMyBaHHs OJHOTO IIEHTPY Bele /10 30yMKEeHHS 1HIIOTO; 3) nOCi008HY He2amueHy —
MPOSIBIIIETECS Yy TOCHJICHHI TallbMyBaHHS TIOMEPEAHBO 30YIKEHOTO IIEHTPY; 4)
NOCNI006HY NO3UMU6H) — TIPOSBISIETBCS y TIOCHJICHHI AaKTHBHOCTI TIOMEPEIHBO
3arajbMOBaHOTO LIEHTDY.

Peyunpoxna innepsayia. JlexuTb B OCHOBI PUTMIYHUX peQUIeKCiB (MPUKIAIOM Y
CCaBIlIB € KPOKOBUH peduiekc). 3TiIHO PEIMIPOKHOI 1HHEpBaIlli 30y/MKEeHHS LEHTPY
M’SI31B-3TMHAYIB OAHIET KIHLIBKA 3yMOBIIIOE TajJbMyBaHHS LEHTPIB ii PO3TMHAYIB 1
oqHOYacHe 30Y/KEHHS IIEHTPIB M’SI31B-pO3THMHAUIB 1 TallbMyBaHHS IICHTPIB M'S31B-
3rMHAYiB NPOTUJIEKHOI KIHI[IBKM. MexaHi3M UbOro SBUILIA MOJAra€ B TOMY, IIO
adepeHTHI BOJOKHA y CHOUHHOMY MO3KY PpO3TalyKYyIOThCA 1 Ha OAHMX HEHpOoHax
YTBOPIOIOTH 30Yy/I>)KyBajIbHI CUHAICH, 4 HA 1HILUX TaJbMIBHI.

Ilpunyun 3azanvnozo Kinueeozo winaxy. OauH 1 TOM caMuil pyxoBHUil peduiekc
MOKe OyTH BUKJIMKaHUM MOIPA3HEHHSIM Pi3HUX penentopiB. Lle o3Havae, mo oaHi 1 Ti1 K
MOTOHEUPOHH BXOAATH JI0 CKJIay OararhoxX pediaeKTOpHUX AYyT. 3B 30K MOTOHEUPOHIB
3 OararbMa pelenTOPHUMHU HEHPOHAMM SKUX ONMU3bKO y 5 pasiB Ouibllie B HEPBOBIM



cucTeMi 3a0e3NeuyloTh IHTepHEHpoHH (pedrexcH KOBTaHHA, KallIlo, YXaHHS
BUKJIMKAIOTh TMOJIPA3HEHHSIM PI3HUX PELENTHUBHUX MOJIB, aje BCl 3a0e3MevyroThCs
TSUTBHICTIO MOTOHEUPOHIB M SI31B TJIIOTKH).

Ilpunyun oominanmu. /Jlominanmoro Ha3UBalOTh TUMYacoBO MaHiBHMKA y [IHC
OCepelOK CTIMKOrO 30yMKEHHS, AKHI 3MIHIOE 1 MiJNOPSAIKOBYE cO01 B JaHH MOMEHT
po0OOTy BCIX IHIIMUX IEHTpIB. Hampukian, mojapa3HeHHsS y TBapUH MOTOPHOI JUISHKH
KOpH TiJ 4ac peduiekCy CEYOBHUITYCKaHHsI a00 KOBTaHHS MIJICUIIIOE came Iieil pedexc,
ajic He 3yMOBIIIOE€ 3TMHAHHS KIHIIIBKH. SIBHIIA JOMIHAHTH CIOCTEPIraloTh 1 B KIIHIYHIN
MPaKTUIll, KOJMW JoKepena 30ymkeHHs, ski BuHMKIM B I[[HC, momibHO wMarHiTy,
“OpUTATYIOTH” 10 cebe pI3HOMAHITHI CTOPOHHI IOJPa3HEHHs, MOCHIIOIUHUCH 3a iX
paxyHOK. Tak, mpu BUpa3KoBiii XBOPOO1 B CTaH1 JOMIHAHTH MepedyBae XapyOBHM LIEHTD,
BHACJIIJIOK IIbOTO 1HINI 30Y/IKEHHS, OCOOJIMBO €MOIIIHI, TPU3BOIATH JIO ITiIBUIIICHHS
IUTYHKOBOI CEKpelli, y TIepPTOHIKIB — 0 MiABUIIECHHS TUCKY). /Jominanmuuii ocepedox
xapakmepuszyemocs: 1) MiIBUIICHOK 30YMIUBICTIO; 2) CTIMKICTIO 30ymKeHHs; 3)
3[IATHICTIO 10 cymallii; 4) 31aTHICTIO 1O rajJbMyBaHHS 1HIIUX LIEHTPIB.

Ilpunyun 360pomnozo 36’a3ky. lHpopmartliss mpo HacCHIAKU pedIEKTOPHOTO aKTy
B1Jl peuenTopiB podoyoro oprany HaaxoauTh y LIHC, ne mopiBHIOETHCS 3 OUIKYBAHUM
PE3yIbTaTOM.

[IuTaHHA I CAMOKOHTPOJIIO 3HAHD !

o Take pediiekcorenHa 30Ha?

o Take "crnpapxHii yac pediekcy"?

ki ¢i31070TTYHI MEXaHI3MH YaCOBOI 1 MPOCTOPOBOI CyMailii 30ymKeHHs ?
3 yuM MOB’si3aHa BTOMa HEPBOBUX IIEHTPIB?

ki ¢i3ioy0TiYHI MEXaHI3MH JIEKaTh B OCHOBI 1ppaialii?

Jlekuin 6
Tema: CITHHHHH MO30K TA HOIO ®YHKIIT
Inan:

1. byoosa cnunnoco Mo3Ky.

2. Pegpnexmopna oisnbHicms cnunno20 MO3K).

3. Ilposionuxosa ¢ynxyis cnuHHO20 MO3KY.

1. BynoBa CHMHHOTO MO3KY
D1I0reHEeTUYHO CIUHHUN MO30K € HalCTapilinuM BIIOM HEHTPaIbHOI HEPBOBOT



CUCTeMH. Y JIaHLIETHUKA — IIe TpyOKa, 110 pO3TallOBaHa HaJ XOPAOI0. Y KPYIIOPOTHX
(hOpMYIOTBCS CITMHHOMO3KOBI BY3JIM, CIIMHHHMM MO30K Ma€ cipy 1 Oi1y pedoBuHY. Y
MOTIEPEUYHOPOTHX (XPSAIIOBI pUOM) B Cipiii pedyoBHHI (OPMYIOThCS TIEPEAH] 1 3aIH1 POTH,
y OUTlli — BeHTpalibHI 1 O0KOBI kKaHaTWkW. [lepenHi 1 3aaHI CIIMHHOMO3KOBI KOPIHIII
3UBAIOTHCS 1 YTBOPIOIOTH 3MillIaH1 HEPBH.

CrnuHHMIA MO30K JIFOMUHU 1 XpeOETHUX TBAPUH PO3MIIICHUHN ¥ XpeOTOBOMY KaHaJIl.
Bin éxpumuti mpvoma ob6onronxkamu — M'IK010, MaByTHHHOIO 1 TBepA0I0. CIIMHHUN MO30K
30epirae pucu MeTaMepHOI opraHi3allii 1 y JIOIUHHA CKIagaeTbes 3 31-33-X CEerMeHTiB,
KOXXHHUI 3 SIKUX Ja€ MOYaToK JABOM MapaM KOPIHIIIB, SIKI YTBOPIOIOTh CIIMHHOMO3KOBI
HEPBHU.

KoxHuil cnunnomo3koeuii nepe yTBOPIOETHCA Bij 3JUTTSA JBOX CIMHHOMO3KOBHX
KOPIHIIB — 33JHHOTO (YYTJIMBOT0) 1 MepeaHboro (pyxoBoro). KoxkeH KopiHels 1HHEPBYE
CBI 1 MpWJIENI 0 HbOTO Memamepu, ToOOTO Tpu Meramepu. ToMmy mpH ypakeHH1
KOPIHIIIB OJHOTO CErMEeHTa YyTJIUBICTh 1 PYXH Y BIIMNOBIJHOMY CErMEHTI TiIa HE
3HHUKAIOTh, & JIUIIE MOCTA0IIOI0ThCS.

Cecmenmu 06'eonani y 6iooinu: muiinuii (8), rpynauii (12), monepexoBuii (5),
kpxoBuit (5), kynpukoBuit (1-3). 3 mosiBOIO IJABIIB y puO 1 KIHIIBOK y aMQiOii
CHMHHHMIA MO30K YTBOPIOE J1BA TIOTOBILIEHHS - IIUHHE 1 TONEPEKOBE.

Jlop3anbHuii KOpiHElb KOKHOTO HEpBAa Ma€ CHUHAAbHWIL 2an2niil (HEPBOBUM
BY30J1), SIKHI MICTUTh T1JIa Yy TJIIMBUX HEUPOHIB.

Ha nonepeyHoMy 3pi31 COMHHOTO MO3KY Y LEHTpl PO3TallOBaHA Cipa PEYOBHHA,
YTBOPEHA CKYIMYEHHSIM TLT HEPBOBUX KIITHH. BUCTymu cipoi peuoBUHU Briepen 1 Ha3aa
HA3UBAIOTh BIJMOBIIHO nepeoHiMu [ 3a0HiMu pozamu. Y TPYIHOMY BIAJUI 1 BEPXHIX
CEerMeHTaxX MOIMEPEeKOBOro BTy € O14HI poru. Mixk poramu po3MillieHa MPOMiXKHA
30Ha. [IpaBa 1 jiBa MPOMIXKHI 30HU CIOJNIY4E€HI MK CO0OI0 KoMmicypamu. Y IEHTpi
3HAXOAUTHCA UEHTPAJIbHUIN KaHa, SKUH NEePEXOUTh Y NUTYHOUKH TOJIOBHOTO MO3KY.

KoxxHa JinsiHKa Cipoi PEYOBHHM XapaKTEePHU3ye€TbCs HASBHICTIO IMEBHOIO THUITY
HEPBOBUX KJIITHH, SIKI 310paHi y sifpa, SIK MPaBWIO, BUAOBKEHOI GopMU. Y PyXOBHUX
a5ipax MepeaHIX POriB pO3MIIIEHI MOTOPHI HEMPOHU CIIMHHOTO MO3KY, IO MOCHUJIAIOTh
HEPBOBI IMIYIbCH 10 M'si3iB. PO3PI3HSIOTH - 0 1 Y - MOTOHEUPOHH. O - MOTOHEHPOHU
IHHEpPBYIOTH €KcTpady3adbHi M'SI30B1 BOJOKHA, a Y -MOTOHEHPOHM MalOTh MEHIII
po3MipH 1 IHHEPBYIOTh 1HTpady3aibHI M'S30BI BOJOKHA M'S30BUX BEPETEH, SKI €
peuentopamMu  po3rary. OcoOnuBy  rpymy  pYyXOBHX  HEWPOHIB  YTBOPIOIOTh
MpPEraHrlioHapHl HEHPOHM BETeTaTUBHOI HEPBOBOI CHUCTEMH. Tima CHUMIATHYHUX
HEHPOHIB pO3MIIlIEHI y OOKOBHUX porax cipoi pedyoBuMHHU. Tila mnapacMMOaTHYHUX
HEWPOHIB YTBOPIOIOTH KPMKOBI TapacHUMIAaTU4HI SApa, PO3MIIIEHI Yy JaTepaibHIN
npoMikHii pedoBuHi [I-IV KpH>kOBUX CErMEHTIB.



Snpa 3agHIX POTiB YyTBOPEHI, B OCHOBHOMY, BCTABHUMH HEMPOHAMHU 1 YTBOPIOIOTH
HepBUHHY CEHCOPHY 00JacTh CIIMHHOTO MO3KY.

Y mOpoMiDKHIN 30HI pO3TalllOBaHI HEMPOHM, BIAPOCTKU SIKUX OEpyTh y4yacTb y
(dhopMyBaHHI CITMHHOMO30YKOBUX IIJISAXIB.

2. PediekTopHa AislJIHICTH CHUHHOTO MO3KY

[Ticns mopymieHHS (YHKIIOHAJIBHOTO 3B'A3KYy CIHHHOTO MO3KY 3 TOJOBHUM
BUHUKAE CHUHAIbHUN WOK. BiH TpOSBISETHCS B TOMY, IO PI3KO 3HIKYETHCS
30yIJIMBICT, 1 TPUTHIYYIOTBCS PYyXOBI 1 BeretatuBHI peduexkcu. BigHoBneHHs
pedaeKkTopHOT  JISIBHOCTI CIMHHOTO MO3KY PO3BUBAETHCS TMOCTYMOBO 1 THUM
MOBUIbHINIE, YUM BHINA OpraHi3aiis IIEHTpaJbHOI HEPBOBOI cucteMu. Y xalbu
CIIMHAJIBHUMN IIOK TPUBAE KUJIbKA XBWIMH, Y XW)KMX TBApUH — KIJIbKa TOJWH, Y MaBI —
KiJbKa JHIB a00 TWXKHIB, y JIOJUHU — KUIbKa MicsAliB. HallmBuaie BiAHOBIIOETHCS
pobOoTa MBOHEHPOHHOI pedrekTopHoi ayru (KomiHHUN pedrekc), MmoTiM — peduekc
3rMHaHHA KIHIIBKH y BIAMOBIAL HAa 001bOBE NOApa3HeHHA. Hailmi3Hille BIJHOBIIOETHCS
pedrexkTopHe CEYOBUIICHHS 1 CyAMHHI peIICKCH.

[TprunHOIO CHIMHAIBHOTO IIOKY € MPHUIIMHEHHS aKTUBYIOUUX BIUIMBIB TOJOBHOTO
MO3Ky Ha 0 — 1 Y -MOTOHEHPOHM M IHIII HEWPOHM CIUHHOTO MO3KY. 3aJMIIA€ThCA
HE3pO3YMUIMM, $SIKI MEXaHI3MHU BIJIOBIJAIOTh 32 BIJIHOBIEHHS JEAKUX (QYHKIII
CHIMHHOTO MO3KY.

Yepes TpuBanmuii yac TMmicAs 3HUKHEHHS CIMHAJIBHOTO IIOKY peIeKTopHa
TISUTBHICTh CIIMHHOTO MO3KY PI3KO MIACHIIOETHCS. Y JIIOJUHU 3 TPABMOIO CIHUHHOTO
MO3KY CIOCTEPIraloThCsl TaK 3BaHI MaAcosi peghnexcu: MOIpa3HEHHS CTOMU BUKIUKAE
BIJICMUKYBaHHS 000X HIT, BWIUICHHS TIOTy, CEUOBHUIUICHHS 1 jaedekaliro.
T'ineppegnexcito TOB'SI3yI0Th 3 MNPUIUHEHHSIM TajlbMIBHUX BIUIMBIB Ha HEUPOHU
CIIMHHOTO MO3KY 3 00Ky pemuKynapuoi hopmauii.

VY CNMHHOMY MO3KY 3HaXOASTBHCS LIEHTPU BCIX PYXOBHUX peduieKciB (3a BUHATKOM
M's131B TOJIOBH); BCIX pe(IIEKCIB CEYOCTATEBOI CUCTEMHU 1 MPSAMOI KUIIKH; PEGIICKCIB, K1
3a0€3MeYyI0Th TEPMOPETYIIAIII0 1 PETYIALII0 METa00i3MYy; [IEHTPU 0araThoX CYJIMHHHUX
pediekciB; IEeHTpH AMXaTIbHUX M'S31B. Y MHUHHOMY BIIILII 3HAXOMATHCS ILIECHTPH
niadparMalibHOrO HEpBa, y HIMIHHOMY 1 TPYIHOMY - LIEHTPH M'A31B BEPXHIX KIHIIIBOK,
rpyeH, CIUHY, )KUBOTA. Y TOMEPEKOBOMY B 3HAXOMATHCS IIEHTPU M'A31B HIDKHIX
KIHI[IBOK, Y KPH>KOBOMY - JieeKallii, CCHOBUAICHHS 1 CTaTe€BOI AiSIIbHOCTI.

Ha cnuHanbHMX TBapWHAX MOXKHA CIOCTEpIraTd MIOTaTW4dHI  pediekcu.
Miomamuuni peghrexcu, aoo peghrexkcu pozmsazanusa TPOSBISIIOTBCS Y CKOPOUCHHS
M's31B y BIAMOBIAL HA iX po3TiaraHHsd. Takuii pedrexkc BUHHMKAE BHACIIIOK ymapy I0O
M's3y abo Horo cyxoxuiky (y IbOMY BUIAJKY pe@eKC HA3MBAETHCS CYXOKUIBHUM).



[Tpuknagom € xonimnutl i axinnie peduekcn. OCHOBHUM TMOIPA3HUKOM PEIIETITOPiB
PO3TATaHHS € CUJIa TSHKIHHS, 10 PO3TIATY€E, B OCHOBHOMY, M'SI3U-PO3THHAY1. Y BIJIMOBIIb
BHUHHUKA€ TPUBAJIC TOHIYHE CKOPOUEHHS IIMX M'sI31B, AIKe 3a0e3medye miATpUMaHHS MO3H.

Peghnexcu 32unanna 1o0pe pPO3BHHEHI Yy BCIX Ha3eMHHMX XpeOETHHX 1 HOCSTh
3axucHuil xapaktep. [lompasHenHst perentopiB mKipu (OOTLOBUX, TEMIIEPaTypHUX I
IHIIMX) BUKJIMKA€E IIBHUJIKE 1 CHUJIbHE CKOPOYEHHSI M'A31B-3TMHAYiB, BHACIIJOK SIKOTO
BiIOyBa€TbCSI MHUTTEBE BIJICMUKYBaHHS KIHIIIBKA BiA mojapa3Huka. BomHouac 3i
30y/PKEHHS MOTOHEMpOHIB M'SI31B-3TMHAYIB PELUIIPOKHO TalbMYIOTHCS MOTOHEHpPOHU
M'S31B-pO3TMHAYIB  I1i€1 K KIHI[IBKA. Pedrekc 3ruHaHHS BHUHUKAE 1 BHACIIIOK
NOJpa3HEHHs PEUENnTOpiB BHYTPIIHIX opradiB. [logpazHukamu mpu 1bOMY MOXKYTb
OyTH CWIIbHI MEXaHIYH1 BIUTUBHU, & TAKOXK XIMi4HI ()aKTOPH.

Jlo pedhnekcie po3ecunamna wacamriepen BITHOCSATh MiOTaTH4HI peduiekcu. 3a
JIOTIOMOTOI0 TIEPEXPECHOTO PO3THHAIBHOTO pe(IeKCy Y PYXOBUH aKT BTATYETHCS HE
TIIBKU KIHIBKA, 1110 MOJIPA3HIOEThCS, @ i cuMeTpuyHa. TakuM YMHOM 3TMHAHHS OAHI€T
KIHI[IBKM I1JICUJTIOETECA HANPYKEHHSAM M'31B-PO3TMHAYIB MPOTHIICKHOI KIHLIBKH, 1110
Oepe Ha cebe Macy Tija IMiJl 4ac CTOSHHA abo XOfiHHS. Peghiekc 6iouimoexyeanus
BUHHMKA€ y BIANOBIAb HAa HATUCKAHHS Ha WIKIPYy CTOIH. Bin 3abe3neuye
BIJIIITOBXYBAHHS B/l OTIOPH IIiJ1 Yac XOJiHHS, OITy 1 CTpUOKa.

Pummiuni  pegpnexcu CIMHHOTO MO3KY XapaKTEpU3YIOTbCA  OUIbII-MEHII
IPAaBWJIBHUM UYEpPryBaHHSM 3TMHAHHS 1 PO3TMHAHHS KIHI[IBOK, B OCHOBI SIKOTO JIEXaTb
PELUUIIPOKHI B3a€EMOBIJHOCMHM MIDK LEHTpAaMU 3TMHA4YIB 1 pPO3rMHAdiB. THUIOBUM
MPUKIAJIOM PUTMIYHOTO peduIeKCy y CCaBIIB € pegiexc nouicy8ants, y 3€MHOBOAHHUX —
pedrnexc morupanHd. [IpuKIIaqoM pUTMIYHOTO PEQUIEKCY € TAKOXK KPOKOGUl peghuexc
(pegprexc Dinincona) BUHUKAE BHACTIIOK MOAPA3HEHHS MIPOIPIOPEIIETITOPIB.

Jlo cnunanbhux Halexarhb Takok 1 peduekcu, 1o 3a0e3MedyyroTh TpUBAe
niompumanna noszu. Jlo HUX HaleXaTh pegrexcu CUOiHHs, CMOSHHA, a TaKOX Tpyma
IIUAHUX TOHIYHUX peQuieKCiB. PEeUENTUBHUM MOJEM WIUHHUX MOHIYHUX peghreKcie
nonodicenns, aoo peghaexcie Maznyca € niponpiopenenTopy mmwi, pedaekropHa ayra €
MOJIICHHANITUYHOKO 1 BTATYE y MAISUIBHICTE M'A3M Tyiny0a, BCIX KIHLIBOK 1 XBOCTA.
[ToBOPOTH 1 HAXUITK TOJIOBU CIIPUYUHSIOTH MEPEPO3IO/IIT TOHYCY M'sI31B KIHIIIBOK, SIKUN
HaJla€ TyayOy MOJIOKEHHS, 110 BIJIMOBIIA€ MOJOKEHHIO TOJIOBU. Marnyc moauiuB MIuiH1
pedrekcu MoJoKEHHS Ha peghiexcu HaxuasawHs i peghrexcu obepmanus. Ha Thx
KIHI[IBKaX, y OIK SKHUX IOBEpHyTa TO0JIOBA, 30UIBIIYETHCS PO3TMHAIBHUI TOHYC.
PosrunanpHU TOHYC CTa€ MakCUMaJIbHUM MPU MOBOPOTI TosioBu Ha 90°. Skiio romosa
HaxWIeHa y npaBuil 01K, 0OMABI MpaBi KIHIIBKK TOHIYHO PO3TUHAIOTHCS, & JI1B1 TOHIYHO
3ruHalTHCs. Koou ronoBa BiAKMHYTa Ha3ajl, 0OMIB1 IEPEIHI KIHI[IBKA PO3THHAIOTHCS, a
HA 33JIHIX PO3TUHAIBHUN TOHYC MOCIa0I0eThest. HarnHaHHS TOIOBM BHU3 € IPUYUHOIO



MIPOTUJICKHUX 3MIH TOHYCY.

3. [IpoBinHUKOBA (PYHKLiAA CHUHHOTO MO3KY

VY 06ini#t pedyoBHHI CIIMHHOTO MO3KY € HEPBOBI BOJIOKHA, SIKI YTBOPIOIOTH ITPOBIIHI
nuisixd. PO3pI3HAIOTE  acoyiamusHi, KOMICYpanbHi | NpOeKyiliHi Hep8osi B0JO0KHA.
Acoyiamueni 60n0KHa 3MIMCHIOIOTH 3B'SI3KM MIDK CEIrMEHTaMU CIHHHOTO MO3KY,
Komicypanvni — MK (QYHKIIOHATHHO OMHOPIAHUMHU TPOTWICKHUMH AUISHKAMH, a
npoeKyinni - 3B'SI3yI0Th CIUHHUNA MO30K 3 BUIIMMH BIJIUIAMH IIEHTPAJIbHOI HEPBOBOT
CUCTEMH.

OCHOBHUMU GUCXIOHUMU WAIAXAMU CHUHHO20 MO3KY € MOHKUU, KIUHONOOIOHULL,
JAMepanvHull I 8eHMPANbHUL  CNUHHOMALAMIYHI, OOpP3ANbHULL [ GEHMPANbHUL
CNUHHOMO304KOBI UWIAXU.

Toukuni, abo wixcuuini (nywox Ionnsa) i kaunonoodionuii (nyuox bypoaxa)
MpPOXOMASTh y 3aJHIX CTOBMNAax O110i peyoBMHU. BOHM TPOBOASTH IMIYJIBCH BiJl
nponpiopenenTopiB (M's34, CyXOXKHWIKH, CYIJIOOM), TaKTWIBHUX PEUENTOPIB (IOTHK,
THCK) 1 pelenTopiB BHYTPINIHIX OpraHiB. BoJOKHAMU TOHKOTO IMy4Ka MOIIMPIOIOTHCS
IMIYJIbCH ~ BIJlT KaydaJdbHOI YaCTHHM TiJa 1 HWKHIX KIHIIBOK, BOJIOKHaAMU
KJIMHOMOJIOHOTO - BiJ] KpaHIaJbHOI YaCTHMHHM 1 BEPXHIX KiHIIBOK. [Ipurmyckarorsb, 110
BOJIOKHA IIUX IUIAXIB IPOBOAATH 1H(POPMALIIIO, SIKa JAa€ 3MOTY BU3HAYMTH JOKAII3aLIIO 1
KOHTYp nepuepuyHoro noApasHeHHs, a TAKOXK MOro 3MiHY y 4aci.

Jlamepanvnum cnuHHOMANAMIYHUM WAIAXOM TIOIIVPIOIOTHCS IMITYJIbCH O0IBOBOI
1 TeMIepaTypHOi YyTIMBOCTI, BEHTPAJIbHUM - TaKTWIbHOI. CIUHHOTAJIAMIUHI IUISIXU
po3TanioBaHi y O0KOBHUX cToBHax 017101 pedoBuHHM. [IpuryckaroTh, 110 BOJOKHAMHU LUX
[UISX1B MIEpeacThes 1HGOPMAIIis MPOo SKICHY TPUPOAY TOIPA3HUKIB.

CRUHHOMO304KO08I wWiiAXu — OOp3aibHUll, abo 3aouiil (nyuox Daekcica), i
eéeHmpanvHuil, ado nepeoniii (nyuox I'oeepca) Takox po3ramioBaHi y O0KOBHX CTOBITaX
011101 peyoBHHU. BonokHamMu JOp3aibHOTO IUISAXY MPOBOIATHCS IMITYJIbCH BIJ M'SI30BUX
BEpPETEH, CYXOXKIJIBHUX PEIENTOPIB 1 PEleNnTopiB WIKIpH, IO pearyTh Ha THCK.
BosiokHaMu BEHTPaIbHOTO IUISAXY MPOBOASATHCS IMITYJIBCH Bl CyXOXKMIJIBHUX, IIKIPHUX 1
BiciiepopenienTopiB. [Hdopmalris, 10 MOMMPIOETHCS IUMHU HUISIXaMH, 3a0e3redye
KOOPAMHALIII0 TOHYCY M'sI31B /17151 30€pEeKEeHHSI 031 1 BAKOHAHHSI PyXIB

OcHOBHI HU3XIOHI WNAXU CRUHHO20 MO3KY. NIpAMIOHUU, PYOPOCNUHATbHUL,
8eCmMubYIOCNUHANbHUL | pemuUKYI0CNUHANbHUU. BOHU TIPOBOASTH IMITYJLCH BiJl LICHTPIB
TOJIOBHOTO MO3KY /10 €(peKTOPHUX HEUPOHIB CITMHHOTO MO3KY 1 JIOKaJli30BaH1 y OOKOBHX
1 IepeIHIX CTOBMAaxX 01101 pEYOBUHHU.

Becmuéynocnunanvnuii winax npoBOAUTH IMIYJIbCH BiJl BECTHOYISIPHOTO arapary
1 MO30YKa J0 MOTOHEMpPOHIB CIMHHOIO MO3KY, fKI PErylolTh TOHYC M'S3IB,



KOOPJMHAIIIO PYXiB 1 pIBHOBArY.

Pemukynocnunanvhuii winax YTBOPEHUNW aKCOHAMHM HEMPOHIB PETUKYISIPHOI
dopmariii 3aAHHOrO MO3KY 1 3aKiHUyeThCsl Ha o — 1 Y - MoToHedponax. Ilo
PETUKYIOCITUHAIBHOMY IIUISAXY, MPOBOAATHCS AKTUBYIOUl 1 TallbMylO4l BIUIMBUM Ha
HEUPOHU CIIMHHOTO MO3KY.

Pyopocnunanvnuii winax (nywox Monakoea), yTBOPEHUN aKCOHaAMHU HEHPOHIB
YepBOHOTO sIJIpa CEPEIHHOTO MO3KY 1 MPOBOJUTH IMIYIbCH BiJf MO30YKa 1 CMyTracToro
T1JIa, SIK1 PETYIIIOIOTh TOHYC M'S31B 1 KOOPAUHYIOTh PYXH.

Kopmuxocnunanvnuii, ado nipamionuil wiiax YTBOPEHUM aKCOHAMM BEIIMKUX
nipamiJHUX HEHPOHIB PYyXOBOI 30HM KOPU TOJOBHOTO MO3KYy. Y HWKHIA YacTHHI
JOBracTOr0 MO3KYy BEJIMKa 4YacTHHA BOJOKOH TMEPEXOIUTh Ha MPOTUJIICKHUM Oik
(nepexpecmsa nipamio), yTBOPIOIOUU JIaTepadbHUM, a00 OOKOBUM, MipaMiTHUN IILISX.
Pemra BOJIOKOH YTBOPIOE TpPSIMUM TIpamMigHUN NUIAX, NEpel 3aKIHYEHHSM BOJIOKHA
[bOTO NUISIXy NEPEeXOAsTh Yy CIUHHOMY MO3KYy Ha TPOTWICKHHN Oik. DyHKIiis
MnipaMiJHUX LUISIXIB — MPOBEACHHS IMIYJbCIB Il BUKOHAHHS JOBUIBHMX PYXIB.
Bracuniiok nepexpenryBaHHs MipaMiTHUX IIISX1B KOKHA MIBKYJIS MO3KY 1IHHEPBYE M'S3U
MPOTHIJICKHOT YACTHHH TijIa.

IIuTaHHA 1JI CAMOKOHTPOJIIO 3HAHB !
B Yy onHakoBa TPUBAJIICTh CIIHAJBHOTO WIOKY Yy >kabu Ta maBmu? Ilpo mo ue
CBIIUUTE?
o Take rineppednexcisa?
Ha3BiTh 0CHOBHI TUIIN Pe(IEKCIB CIUHHOTO MO3KY.

1o € penenTUBHUM TMOJIEM IMUHHUX TOHIYHUX PEeQIIeKCiB?

Ha3BiTh BUCX1JHI IUIAXU COUHHOTO MO3KY. fIKe iX (yHKIIOHaJIbHE 3HAYEHHS?

Jekuin 7
Tema: CTPYKTYPA I ®YHKI[II 34 THbOIO MO3KY. BYEHHA IIPO
PETHKYJIAPHY ®OPMAIIIIO. ®YHKIIII CEPEJJHbOT O MO3KY
Ilnan:
Jloseacmuii Mo30K i micm.
Pemuxynsapua gpopmayis 3a0nvb020 MO3KY.
Becmubynapui pegnexcu 3a0nb020 MO3KY.
3acanvruii nian 6y008uU cepeoHbo20 MO3K).

ok~ e

DyHKYii 10ep cepedOHb020 MO3K).



1. oBracTuii M0o30K i MicT

JloBractuii M0O30K 1 Baponiié micm yTBOPIOIOTH 3aJHIM MO30K, SIKHA pa3oM 3
CEpEelIHIM 1 YaCTKOBO MPOMI>XKHHUM CKJIa/Ial0Th CTOBOYP TOJIOBHOTO MO3KY.

3anHiit MO30K € (PIIIOTeHETHYHO JAaBHIM 1 30epirae pucu CETMEHTAPHOTO XapaKTepy.
VY 3amHbOMY MO3KY J0Kadi3ytoThes sapa V-XII nap uepenHux HepBiB.

Y noBractoMy MO3Ky 3HaxXOMSTBhCS sapa YOTUPHOX Map YepenmHuX HepBiB. Smpa
nio'a3uKoeux Hepeie THHEPBYIOTh M'S3M s3UKa. PyXoBi siapa ododamkosux Hepeie
IHHEPBYIOTh M'si3U 1Hi. biykaroui nepeu — 3mMimani i OepyTh y4acTh y BeTe€TaTHBHIM,
PYXOBIH 1 UyTIUBIN 1HHEpBaIlli. Bij BereTaTUBHUX sjiep 11yTh TapacUMIAaTHYHI BOJIOKHA
710 TOpPTaHi, CTPABOXO/Y, Ceplis, IUTYHKA, TOHKOTO KUIIIEYHUKA, TPAaBHUX 3a5103. YyTIuBi
BOJIOKHA OJTyKarouux HEPBIB MPOBOJSATH IMITYJIbCH B1Jl BHYTPIIIHIX opraHiB. PyxoBi spa
pedIeKTOPHO PEryNIOI0Th MOCTIOBHICTh CKOPOUYEHHS M's31B INIOTKM 1 TOPTaHI Mij 4ac
nuxaHHs. A3uko2nomkoei Hepeu TeX 3MilllaHi, MalOTh PYXOBi, YyTJIUBI 1 BEreTaTUBHI
BOJIOKHA. PyXOBi1 BOJIOKHA 1HHEPBYIOTh M'SI3M POTOBOI MOPOKHUHU 1 TIOTKH. UyTnuBi
BOJIOKHA MPOBOJATH 30Y/KCHHS BiJI CMAaKOBUX PEIIENTOPIB 3aJIHOI YACTUHHU S3UKA.
AKCOHM HEWpOHIB BEreTaTUBHUX SAEp S3UKOIIOTKOBUX HEPBIB 3a0€3MEUyIOTh
napacUMIATUYHY 1HHEPBAI[il0 MPUBYIIHUX CIMHHUX 3aJ103.

Ha mexi 7oBracToro Mo3Ky i MOCTa pO3MIIIYIOThCS SIApA ¢1yxX0eux Hepeie. BoHu €
YyTIMBl 1 MICTATH CIIYXOBlI 1 BeCTUOYNsApHI BojiokHA. CyXOBi BOJIOKHA HIyTh BiJl
KOPTIEBOTO OpraHy 3aBUTKHU. L[i BOJOKHA [OCSTAalOTh BEHTPAJbHUX 1 JOP3aJIbHUX
CIIyXOBUX siiep. AKCOHM HEHPOHIB WX fANIEp MEpPeAaroTh IMIYJIbCH JO M1JKOPKOBUX
LEHTPIB cayxy. BectuOymnspHi BoJIOKHA HAYTh BiJl PELIENTOPIB MIBKOJIOBUX KaHAIIB 1
3aKIHUYIOThCS Ha @ecmuoynapuux saopax (Illeanvoe, bexmepesa i Jleiimepca).
YactuHa BecTHOYISIPHUX BOJIOKOH 3aKiHUYETHCS y MO304YKy. HelipoHu BecTHOYISIpHHIX
BOJIOKOH JAl0Th [TOYATOK 8eCmUO)I0MO30YKOBUM | 6eCMUOYIOCRUHATbHUM MPAKMAM.

Y MocTi € sapa JMIEBUX, BIABIAHUX 1 TpiliyacTux HeEpBiB. Jluuesi nepeu ¢
3MIIIaHUMH. IX YyTIMBI BOJNOKHA TPOBOAATH 30YMKEHHS BiJ PELENTOpiB CMAaKy
nepeaHboi YacTWHU si3uKa. BereTarwBHI BOJNIOKHA 3a0€3MEUylOTh MapacUMIATHUHY
IHHEpBAIIIIO TIAIIEICITHUX 1 M I3UKOBUX CIMHHHUX 3aJ103. PyX0Bi BOJIOKHA 1HHEPBYIOTh
MIMiYH1 M's13u o0uuusi. Bideioni nepeu (3MilaH1) 1HHEPBYIOTh 30BHIIIHI TIPSIMI M'SI3U
ouel, a X YyTIHMBI BOJIOKHA 3B'sM3aHi1 3 MpompiopernentopamMu 1ux M's3iB. Tpituacmi
Hepeu TeX 3MillaHi. [X pyXoBi BOJOKHA iHHEPBYIOT KyBaJlbHi M'SI31, M'31 1TiHEOIHHS
1 M's13, IKMi Hanpyxye OapabaHHy mepeTUHKy. UyTauBI BOJOKHA HAYTh B PELENITOPIB
HIKipH 00IMYYsl, CTM30BO1 000JIOHKH HOCA, 3yOiB 1 OKICTS Ueperna.

Jlo ckmany cipoi pedoBHMHU 3aHBLOTO MO3KY BXOHsSTh sa0pa lonna i Bypoaxa, ne
3HAXOJATHCA APYTl HEMPOHU NUIAXIB IIKIPHO-MEXAaHIYHOT Yy TIIMBOCTI.



Jlo3piBaHHA A€p 3aJTHHOTO MO3KY 3aKIHUYETHCS O CEMUPIYHOTO BIKY.

2. Petukynsipua gopmanisi 3aIHbOT0 MO3KY

Y ueHTpadbHId YacTHHI 3aJHBOTO MO3KY pO3TallloBaHA cimuacma, aoo
pemuKkynapna, ¢opmayia. PeTuxkynsapHi HEHUpOHH JoKami3oBaHi Judy3HO abo
3TPyNoBaHl B sApa (Manokiimuuue, 2icQaHMOKIIMUHHE, lamepanbHe, KayodabHe i
opanbne). Jlo Tina i ACHAPUTIB PETUKYISPHUX HEUPOHIB MIAXOJATH KOJIaTepasi Bij
BUCXIJTHUX YYTJIMBUX 1 HU3X1IHUX PYXOBHUX IUIIXiB. Bi1 HEHPOHIB riraHTOKJIITUHHOTO 1
KayJlaJbHOTO SiZiep MOYMHAETHCA HUBXITHUN pemuKynocnHHalIbHUuL UTSIX, SIKAH TpIMY€E
JI0 MOTOHEMpPOHIB CIMHHOIO MO3KY. PeTukynspHa dopmailisi Mae 3B'SI3KM 3 sJipaMu
YepernHuX HEPBiB, 3 MO30YKOM, a Yepe3 HbOTO — 3 KOPOIO BEIMKHUX IMiBKYJIb.

DyHKyin HUBXIOHUX BNIUBIE PeMUKVIAPHOL hopmayii nonseac y nonezuieHHi abo
2ANbMYBAHHI HeUPOHi8 CHUHHO20 MO3KY. Bucxioni ennusu pemuxynsipHoi gopmayii
akmugyroms Hetiponu xopu. [IpUNIMHEHHS BUCX1IHUX BIUTMBIB PETUKYISIPHOI (popmartii €
MPUYMHOIO CHY. 30yIKEHHsS PETUKYISpHOi (opmalii adepeHTHUMH IMIYJIbcaMu
3yMOBIIIOE TMPOOYMKEHHS BiA CHY. BHCXiJHI BIUIMBH pETUKYJISpHOI (popmarrii
HaJ[3BUYAaHO YyTJIUBI 70 A1l (papMakKoJOTiyHUX PEYOBUH, OCOOJIMBO AHECTE3YIOUUX 1
3aCTOKIMIMBUX MpEnaparis.

VY perukynsipHiii popmariii 3aIHLOT0 MO3KYy B AUISHII [V 1UTyHOUKA 3HAXOISTHCS
HEHUPOHU Ouxanvho20 yenmpy. lIOMIKOMIKEHHS L1€l 30HU MPU3BOIUTH 1O 3YNHUHKU
nuxaHHsA. B auxanbHOMY I1EHTpT € JIBI 30HHU: 1HCIIpaTOpHa 1 EKCIipaTopHa.
[lepioguuHicTh y poOOTI TUXAIBHOTO LIEHTPY 3a0€3MEeUy€EThCS 32 PAXYHOK PETYIIOIUUX
BIUTMBIB ITHEBMOTAKCUYHOTO LIEHTPY MocTa. Ilneemomakcuunuii yenmp NepioguvaHO
3arajJbMOBYE€ 1HCIIPATOPHY, 1 CTUMYJITIOE €KCIIPATOPHY YaCTUHY JUXAIBHOTO IIEHTPY, 1110
3YMOBJIIO€ MPUMTMHEHHS BIUXY 1 MOYaTOK BUIUXY.

[Ile omHMM BaXXTMBUM IEHTPOM PETHKYISIpHOI (opmailii 3aJHROTO MO3KY €
cyounopyxosuit yenmp. BiH 3aliMae BenuKy AUISHKY Big AHa [V nutyHouka 10 mipamif.
CruMynsiiisi pocTpaabHOT YaCTHUHHU CYIMHOPYXOBOTO IEHTPY BHUKIIMKAE IT1IBUIICHHS
TOHYCY KpPOBOHOCHUX CYIHMH, HIABUUIEHHS THUCKY KpOBI 1 Taxikapnaitro. CTUMynALis
KaylaJIbHOTO BIJIUTY CYNPOBOMIKYETHCSI PO3IIMPEHHSM CYIHWH, 3HWKEHHSIM THCKY KPOBI
1 Opaaukapuiero. JlisUIbHICTE CYOIUHOPYXOBOTO LEHTPY Y3TOMKYEThCS 3 (PYHKIIIEIO
PYXOBOTO sIpa OJIyKarouoro HepBa.

PednexropHa isabHICT 3aIHBOTO MO3KY HAJ3BHUYAHO PI3HOMaHITHA. Y HbOMY
3aMHUKaIOThCSl AYTd 0ararbOX COMAaTHYHHX 1 BETeTaTMBHUX pPeQUieKciB. V 3a0nbomy
MO3KY 3HAX00SAMbCS MAKI BAACIUBL | HCUMMEBO HEOOXIOHI HEPBOBI Yyenmpu. TUXaTbHUM,
CYIMHOPYXOBH, CMOKTAHHS, J>KYBaHHS, CIMHOBHJIUJICHHS, KOBTaHHS, OJIOBaHHS,
YXaHHS, KallUll0, MUTAaHHS, CJIbO30BUIICHHS, MOTOBUALIEHHS. barato pediexkropHux



peakiiif 3aJHBOTO MO3KY TOB'SI3aH1 3 JISUTBHICTIO OpPraHiB TPaBICHHA. Y 3aJHBOMY
MO3KY 3HaXOISAThCS TaKOK HEHTPU BECTUOYISIPHUX PEPIICKCIB.

3. BecTtuOyasipHi pediekcu 3aJHLOI0 MO3KY

Bectubynsipai peduiekcu 3agHbOTO MO3KY HEPO3PHBHO 3B's3aHI 3 IIHHHUMU
TOHIYHUMHM pediiekcaMu 1 JOMOBHIOIOTH iX. Becmubynapui pegnexcu ne 3anedxcams 6io
NONOdICEHHS 201106U U000 mynyba. IX MiATh Ha CTATHYHI i CTAaTO-KiHETHYHI.

Cmamuuni eecmudynapni pegnexcu PMarnyc (1924) nopinuB Ha peduiekcu
TOJIOKEHHS 1 peduiekcu BuUnpsMiieHHs. Peghnexcu nonoxncennsa 3a6e3nedyioTb 3MiHY
TOHYCYy M'SI31B 3aJIEKHO BiJ] TMOJOXEHHS TUIa y TpocTopl. 30Kpema, SIKIIO0 TojJ0Ba
dikcoBana om0 TyayOa, aile IMmigHATa Bropy Imig KyroM 45° 10 Tropu30HTaIbHOI
IJIOIIMHU, TO CIIOCTEPIraeThCcs MaKCUMAaJIbHE HAIMPYXEHHS M'S31B PO3TUHAYIB MEPETHIX
KIHI[IBOK. [Ipy OImmycCkaHHI TOJIOBH Hampy>KyIOTbCS M'A3U PO3rMHAyl 3aJHIX KIHIIIBOK.
[Ipu Haxwiti T0I0BU BOIK 30UIBIIYETHCS TOHYC M'SI31B PO3TMHAYIB 3 TOTO OOKY, Kyau
HaxuJeHa royioa. Pediexkcu mosiokeHHs 31MCHIOIOThCS HelipoHamu adpa /leiimepca,
aKCOHU SIKUX 1yTh Y CHUHHUN MO30K y CKJIaJll 8eCmuby10CRUHAILHO20 MPAKNIY .

binbin ckimagHUMU € BECTUOYISApHI peghiekcu eunpamIeHHsA, K1 BiIHOBIIOIOTH
MOJIOKEHHS TBAPUHM 3 HEMIPUPOAHOI MO3M Y MPUPOJHY, TOOTO IIesenaMu BHU3. SKIIO
MePEBEPHYTH TBAPUHY HA CIIUHY, TO MIUHHI M'I3H PEIICKTOPHO TIOBEPHYTH TOJIOBY TaK,
0 BOHA 3aliMe MpPUPOJHE TMOJIOKEHHS. 3MiHA TIOJIOKEHHSI TOJIOBU 30ymIKye
MPOMNpPIOPELENTOPH IMMUIHHUX M'S31B, 1 BOHM 3alyCKalOTh MUHHUN pedrekc
BUIIPSMJIICHHS, BHACIIJIOK Jii SKOTO TYayO IMOBEPTAETHCS y HOPMAJbHE TMOJIOXKEHHS.
Tomy mamiHHS KIMIKA 3 BHCOTU CIHUHOK BHU3 3aKIHUYE€ThCS THUM, IO BOHA
MIEPEBEPTAETHCS 1 OMYCKAETHCA Ha YOTUPH JIAIIH.

HaiiOinpi ckJlaqHuMKu € cmamokinemu4Hi pegiexkcu. BoHu crpsiMOBaHI Ha
30epeKeHHsI TI03U 1 OplEHTAIllT TBAPUHU Ii]1 Yac 3MiH MIBUIAKOCTI 1i pyxy abo oOepTaHHS
y npoctopi. i pednekcu mos's3ani 31 30yIKEHHSIM PEIENTOPIB MIBKOJIOBUX KaHaJIB.
SIKo pyx MPHUCKOPIOETHCS TYINYO BIAXWIISETHCS Hazad. SIKIIO pyX CHOBUIBHIOETHCA,
TyayO BiaxwisieTbesl Bepen. [IpuckopenHs mija yac oOepTaHHs Tija y TOpU30HTAIbHIN
TJIONIMHI CTIPUYHUHSIE PEaKIiI0 OKOPYXOBOTO anapary — rOpU30HTaIbHUN Hicmaem: o4l
MOBEPTAIOThCA Yy MPOTWICKHUA [0 HANpAMKy oOepTaHHs OiK, a MOTIM IIBHJKO
MOBEPTAIOThCSA Yy HAmpsIMKy oOepranHs. Hictarm crpuse 30epekeHHIO HOPMAaIbHOT
30poBOi opieHTalii. Jl0 CTaTOKIHETUYHUX BECTUOYISAPHUX peQIIEKCIB HaAJIEXKaTh 1 TaK
3BaH1 Jlighmui peghnexcu: NiHIHE TPUCKOPEHHS BrOpy MiABHUILYE TOHYC M'31B-3rMHAYIB,
1 JIOAMHA TpHUCiAae, a JiHIAHE NPUCKOPEHHS BHU3 IIJIBUILYE TOHYC PO3TMHAYIB, 1

JJIOAWHA BHIIPAMIIACTBCA.



4. 3aranbHuil JIaH OYI0BH CEPEeIHBOI0 MO3KY

VY nporeci eMOpIOHAIBHOTO PO3BUTKY CepeaHid MO30K (hOPMYETHCS 3 CEPEIHBOTO
MO3KOBOTO MixXypa, OOKOBI BHUIMHH SIKOTO YTBOPIOIOTH CITKIBKY od4eil. Eegonoyis
cepeonbo20 MO3KY N0B'3aHA 3 BUHUKHEHHAM [ PO3GUMKOM 30py. AHATOMIYHO CepeHii
MO30K CKJIAJIAETHCS 3 JOP3AIBHOTO BIIUTY — MMOKPUBY 1 BEHTPAJIBLHOTO — HIKOK MO3KY.
[TopO’)KHUHOIO CepeAHBOTO MO3KY € BOJOIPOBIM, SIKAH CIOTy4Yae YETBEPTHUH 1 TpeTid
IUTYHOUYKH, MO3KY. Y CKIaJl CEepelHbOTO MO3KY € TaKi CKyMUEHHS Cipoi PEYOBHHH:
Yomupueopoukose mino, uyepeoHe s0PO, HOPHA CYOCMAaHyisn, A0pa OKOPYXOo8ux i
ONOKOBUX HEPBIB, A MAKONHC PEeMUKYIAPHA Popmayist.

5. OyHKUIIl s1ep cepeaHbOro MO3Ky

3a yd4acTi0O HEUpOHIB YOTUPUTOPOMKOBOTO Tija 3IIMCHIOIOTHCS OpPIEHTYBaIbHI
30poBl 1 cnyxoBi peduiekcu. HYomupucopouxoee mino CKIATAETHCS 3 BEPXHIX
(mepenHix) 1 HUXKHIX (3a/1HIX) TOPOUKIB. Y HMKUMX XpebeTHuX (pudu, amdidii) BepxHi
rOpOMKHM NOCATal0Th 3HAYHUX PO3MIPIB 1 BUKOHYIOTH (YHKIIIO 30pOBOrO LEHTPY. Y
CCaBIIIB BUIIUN 30pOBUI IEHTP MEPEMIIYETHCS y KIHIIEBUI MO30K, a BEpXHI TOPOUKH
YOTUPUTOPOUKOBOTO Tij1a CTAIOTh IMIIKOPKOBUMH 30pOBHUMHM LIEeHTpamMu. BepxHi ropOuku
YOTUPUTOPOUKOBOTO TiJIa OEPYTh y4aCTh Y 31HCHEHHI 3IHUYHOTO peIIeKCy, pEeTyIio0Th
AKOMOJIAIIII0 1 KOHBEpreHuio odyeil. OTxe, y ccaBLIB BEpXHI TOPOMKU KOOPAUHYIOTh
PYXOBI peaxiiii, HeoOXiJIHI /Il CIIPUUMaHHS 30pPOBUX IMOJIPA3HEHb. 3 PO3BUTKOM OpraHy
CIyXy y Ha3eMHHMX XpeOeTHux (penTwiii, nTaxu) (OPMYIOTbCS HUXKHI TOPOUKHU
YOTUPUTOPOUKOBOTO TiJIa, SIK1 € MICIIEM MIEPEMHUKAHHS HEPBOBUX IUISXIB BiJl CTyXOBHX 1,
YaCTKOBO, BECTUOYJISIPHUX PEUENTOpPIB. Y CCABLIB HUXHI TOPOMKH YOTUPUTOPOUKOBOTO
Tila ~ CTAalOTh  MIJIKOPDKOBUMH  CIYXOBHUMH  lleHTpamu.  Hmkni  ropOuku
YOTUPUTOPOUKOBOTO TiJla KEPYIOTh PYXOBUMHU pEakUisIMH, CHPIMOBAaHUMHU Ha
HOpMaJIbHE CTIPUWMAHHS 3BYKY — HAaCTOPOKYBAaHHS 1 MOBOPOTH BYIIHUX PAKOBUH (Y
TBapHWH) 1 TOJIOBU y HAIPSIMI IO 3BYKOBOT'O MOAPA3HUKA.

Snpa 9oTHPUTOPOMKOBOTO Tijla 3a0e3MeUyIOTh cmopodicosuil peghiexc. IposiBom
bOro peduiekcy € MiJICUJICHHS TOHYCY M'si31B 3TMHAYiB Mepel BTeUer0 ad0 HamajaoM
TBapWH, a TAKOX 3JAPUTAHHS 1 HACTOPOXKYBAHHS y BIJMOBI/Ib HAa PanToOBE CBITIOBE a00
3BYKOBE TMOJIpa3HEHHS.

Yopna cybcmanyia yTBOpEHA HEHPOHAMU, SIKI MICTATH Oarato MejaHiHy, TOMY €
TeMHUMH. HelipoHn 4opHOT cyOcTaHIlii yTBOPIOIOTh 3B'SI3KM 3 HEUPOHAMM IM1IKOPKOBUX
anep, Tajamyca, TinmoTajgamyca, peTUKYIspHOi ¢opmaiii 1 TepeaHix TopOuKiB
YOTUPUTOPOUKOBOTO TiJIA.

®OyHK1isT HEWPOHIB YOPHOI CyOCTaHIll MOBHICTIO Ie He3'sicoBaHa. Y 60-Ti poku
XX cT. OyJI0O BCTaHOBJIEHO, III0O HEHPOHM YOPHOI CYyOCTaHIli CHHTE3YIOTh MEI1aTop



oohamin. AKCOHM TUX HEUPOHIB WIYTh N0 CMy2acmo2o miia (Xeocmamozo a0pa i
aywnunu). PyliHyBaHHS 4OpHOT cyOCTaHIlli CYNPOBOIKYEThCS pikuM (y 2,5-16 pasiB)
3MEHIICHHSIM KOHIIEHTpaIli Ao(aMiHy y HEpPBOBHUX 3aKIHUEHHSIX XBOCTATOIO sapa 1
BUHUKAE Xeopoba Ilapkincona. Ii OCHOBHI CUMITOMHU mpemop, axiHe3is, nopyuienHs
akmie koemawnHs i scysanns. XBopoba [lapkiHCOHA YaCTO BUHUKAE Y MOJOIAUX JIIOACH,
K1l BXKMBAIOTh CHHTETUYHI HApKOTUKU. CHHTETHYHI HAPKOTUKH PYHHYIOTh HEUPOHU
yopHOi cyOcraniii. OTke HeWpoHH 4YOpHOi cyOcTaHiii OepyTh y4yacThb y peryJsuii
TOHYCY M'sI31B, @ TAKO’K KOOPJIMHAIIIT aKTiB KOBTAHHS, )KyYBaHHS, TOHKUX PYXIiB IaJIbIIiB.

Yepsone aopo (mapHuii opraH) MICTUTh BEIWKI HEHPOHU 3 TOBCTUMH aKCOHAMH 1
HEBEJIMKY KUIBKICTh APIOHMX HEHPOHIB. AKCOHU BEJIMKUX HEHPOHIB YTBOPIOIOTH
PYopocnuHanvHull nposioHUll uLisAX, BOJOKHA SIKOTO 3aKIHUYIOTHCS Ha MOTOHEHpOHax
CIIMHHOTO MO3KY. Ll IUISXM € KIHIIEBOIO JIAHKOK eKCMmpanipamionoi cucmemu, 110
00'eHy€e BIUIMBH MEPEAHBOTO MO3KY, MO30YKa, BECTUOYIAPHUX sAep 1 KOOPIUHYE
pobOoTy pyxoBoro amapaty. llogpa3HeHHs BENUKHX HEHWPOHIB 4YEpPBOHOTO sjpa abo
PYOpPOCIIMHAIBHOTO MUIAXY BUKIUKAE 30YIKEHHS MOTOHEUPOHIB M's31B-3TMHAUIB 1
OJTHOYACHE TaJbMyBaHHS  MOTOHEHpPOHIB  M's3iB-posruHadiB. Il edexktu €
MPOTUJICKHUMU JI0 TUX, SIK1 3'SBISIFOTHCS M1 4ac NOJAPa3HEHHS BECTUOYIIOCIIMHAIBHOTO
nusixy, mo Oepe movarok Bin siapa Jleditepca moBractoro Mo3ky. BBaxkaroTs, 1110
uepeone 0po i s10po [eiimepca 30ilicHIOIOMb 00HE HA 00HEe 2AbMIGHUL 6NIUE, STKUU Y
HOpPMI 3HUKY€E TOHYC po3ruHauiB. [Ipo 1e cBiguuth BctaHoBieHui Y. Illeppunrronom
cman Oeyepeodpauiitnoi puzionocmi. Ilicnsa mepepizaHHsi CTOBOypa MO3KY HHXKYE
YEpBOHOTO fA/lpa y TBApUH PI3KO MiABUIIYETHCS TOHYC M'SI31B-PO3TMHAYIB KIHIIIBOK,
CIIMHM 1 XBOCTA: KIHI[IBKU MAaKCUMaJbHO PO3TMHAIOTHCS, FOJIOBA 1 XBICT BIAXUJISIOTHCS
no cnuHu. OCHOBHA TpHUYHMHA JAenepeOpariiiHoi pPUTITHOCTI TOJIATae y JKBiAAIii
raJibMiBHOTO BIUIMBY YE€pPBOHOTO sijpa Ha siapo Jleirepca. BHaciigoK LbOro nepeBaxae
nis snapa Jleritepca, mo 30ymKye MOTOHEHPOHH pPO3TMHAUIB. Y JIOAWHU PHUTIIHICTH
MOXK€ BUHUKHYTH HE TiIbKA BHACHIJIOK YpPaXKCHHs HEHPOHHUX CTPYKTYpP CEpEIHBOTO
MO3KY, a ¥ YHaCHiJIOK TMOpPYIICHHS (PYHKIIM KOpU BEIUMKUX MIBKYJIb 1 MIpaMiIHHUX
nuisixiB. OTke YEPBOHE AJIPO, € OJHUM 3 BUILUX LEHTPIB PErysiiii pyXoBOi JiSIBHOCTI 1
MIITPUMAHHS TTO3H.

IluTaHHA NJI CAMOKOHTPOJIIO 3HAHB:
B SIxkuif KpoBOBWIMB OUIbII HEOE3MEUHHl — B KOpPY TOJIOBHOIO MO3KYy YU B
JIOBTaCTUH MO30K?
B ki KUTTEBOBAXKJIMBI LICHTPU PO3TAIIOBaHI B 33 JHHOMY MO3KY?
B Ha3BiTh CTaTW4HI 1 CTAaTOKIHETUYHI pe(IIeKCH 3aTHHOTO MO3KY.
B SIke mosoKeHHS Ha3UBAKOTh TPUPOIHIM?



Ha3BiTh QyHKIIIT HU3X1THUX Ta BUCXITHUX BIUIMBIB PETUKYISIPHOL (popmarii.
ki CTPYKTYpH MO3KY 3a0€31eUyI0Th OpPl1EHTYBaIbHI 30pOB1 peduiekcu?

SIKi CTPYKTYpH MO3KY 3a0€3MeuyI0Th OpI€EHTYBaJIbHI CIIyX0B1 peduekcu?
[Ilo Take cTopokoBUii pediiexc?

Yum 3yMOBIICHUH CTaH AerepedpaliiiHoi puriiHoCTi?

SAxa npuunHa xBopobu Ilapkincona?

Jekuisn 8
Tema: ®YHKIII MO30YKA
IThan:

1. byoosa i 36 'a3Ku Mo30uKa.

2. DyHKyii MO30UKa.

3. Hacnioku ypasicenv Mo304Kka.

1. Bynosa i 3B’s13kM M0304Ka

AdepeHTHI 1 edepeHTHI 3B’SI3KM MO304YKa MOYMHAIOTHCS 1 3aKIHUYIOTHCA B 1HIITHX
yTBOpax MO3Ky. BiH pa3zom 13 cTOBOYpOM MO3KY 30iliCHIOE pecyNayito pyXo8ux yHKyil,
OCHOBHOI0 (PYHKYIEIO € KOOPOUHAYIS PYXi6, MOM) 8iH 00Ope po38UHEeHUN Y pub | nmaxis.

Mo3ouox BUTIMX TBApHWH 1 JIOAWHW YTBOPEHHHA TBOMA IMBKYISIMH Ta YEPB’SIKOM.
3B’S130K MO30YKa 3IIMCHIOIOTH mpu napu Hixcox. Huowni Hidcku — 31 CIMHHUM 1
JOBraCTUM MO3KOM, cepeOHi — OXOIUTIOIOTh JIOBFaCTUH MO30K 1 MEPEXOAiTh Ha MICT, 1110
CIIOJTy4a€ MO304YOK 13 KOPOIO BEITUKOTO MO3KY, & YEPE3 6epXHi - IPOXOAATH e(hepeHTHI Ta
adepeHTHI NUIIXU, 30KpeMa — CHUHHOMO3K080-Mo30ukosull winax Iloeepca — ¢
MPOBIAHMUKOM TMPOMPIOLENTUBHOI YYTIMBOCTI Big M’s31B 1 cymio6iB. AdepeHTHa
IMITyJIbCallisi MO304Ka crienudiuHa s Woro BiAALIIB. Yepes HUXKHI HIXKKA HAJAXOIUTh
NPUCIHKOBO-MO304KO8ULL uiisix. Y JTaBHIA MO30YOK HAAXOIATh MOXOMO/II0HI BOJIOKHA BiJI
CNUHHOMO3KOB0-MO304KO8UX WiIsIXi8 (3aonii — Daekcuza i nepeonii - I'osepca). Hopwmii
MO30YOK ITOB’SI3aHMI 4Yepe3 MICT 3 KOPOIO BEIMKHMX IIBKYJIb 1 OTpUMYE iH(MOpMAIIIIO 3
THX K€ IIISIXIB.

Cipa peuoBuHa (HOpPMYy€E KOpy MO304KA, B0OHA MAE MPU WAPUS NOBEPXHEBUL
MONEKYIAPHUL, wap 2pyuonoodionux Hetipouie (kaimunu Ilypkinove), HUdiCHIl
3eprucmui wap. B tmmbuHI Mo304Kka € mapHi miakipkoBi siapa. Kopa Mo3ouka mae
Wicmo munie HeupoHis: 3epHON00IOHI, eenuxi sipyacmi kuimunu (Knimunu T'oab0ici),
2pyuionooioni Hetiporu, Kowukosi, ma kiimuru Jlyeapo. Moxonoodionumu 6010KHamu
BXOAUTh MaiKe MOJIOBUHA COMAMO-CeHCOpHUX uiisaxie. Pemta — e cnuHHOMO3K080-



ONUBHI 80JIOKHA, K1 TIEPEMHUKAIOTHCSI B HIDKHIX OJIMBAaX Ha HEHPOHH, IO HAJICHIIAIOTH
BUCXIJIHI JTIaHOTO/10HI BOJIOKHA JI0 KOPW MO304Ka. BUCXiTHI Jlianonodioni eonokHna
YTBOPIOIOTh YHCJEHHI 30y/[)KyBaJbHI CHHAlCH HAa JCHAPUTAX TIPYIIONOAIOHUX
HEWpOHIB, SKI Ha OJAWH CTUMYJ BIAMOBIAAIOTH PO3PSAJIOM IMITYJIBCIB. MoXomo/i0H1
BOJIOKHA 30Y/KYIOTh 31p4acTi HEHPOHHU, ajie yC1 BOHU € TajbMiBHUMH (TaJIbMYIOTh B T.4.
anpa Mo3ouka). dakTUYHO BCl HEUPOHM KOPU MO30YKa, 32 BHUHITKOM 31pyacTux,
BUKOHYIOTh 2anvmieni ¢hyukyii. I'pymonomiOHMM HeHpoHaM BIacTHBa CIIOHTaHHA
IMITyJIb,CHA AaKTUBHICTb B CTaHl CIOKOK, YWM 3yMOBJIEHE TOHIYHE TajlbMyBaHHS
HEUPOHIB siiep MO30YKa. SIKIIO K TpyMIONOAIOHI HEMPOHU TajdbMYIOThCS 31pYaCTHMHU
HEHpPOHAaMH, TO 1€ MPU3BOJUTH IO PO3TaAIbMYBAHHS CTPYKTYp MO304YKa, PO3MIIICHUX
HUWXKYE. Benuka KinbKicmeb 2anbMIiGHUX HEUPOHI8 nompiOHa OJisi NPUNUHEHHS MPUsalol
YUPKYIAYILT IMIYIbCIS.

AKCOHU TpymIONnoAiOHUX HEHPOHIB 3aKIHUYIOTbCS TMEPEBAXKHO HA HEWpOHAxX
MIIKIPKOBUX MO30YKOBUX sAnep (HAMOUIbIIUM € 3yduacme, A0pPO 6ePUIUHU —
¢acmucianvne, Kopxonoodione i kKynacme). HelipoHu Bil 1ux snep NOpSMYyHOTh J0
cToBOypa TOJIOBHOTO MO3Ky. DyHKI[IOHaJIbHE 3HAUYCHHS OKPEMHUX SAEp MO304YKa
HepiBHO3HauHe. KopxkomomiOHe 1 KymsicTe sjpa BIANOBIIAIOTH 332 MIATPUMAHHS O34
TiJa, a 3y0uacTe — 3a TOYHICTh, MIBUAKICTH 1 TJIaBHICTh PYXIB.

2. OyHkuii Mo304Ka

OcHOBHa (PyHKIIiSI MO30YKa — 1€ 3a0€3MEUCHHS Y3TrO/UKEHOI PyXOBOI aKTUBHOCTI.
Mo3040K € 0OCHOBHUM KePIGHUM Op2aHOM pyXo8oi cucmemu. AKuil 301liCHIOE KOHMPOb |
KOOPOUHAYII0 6CIX 8UDI8 PYXi8 — 80 NPOCMUX T 00 CKIAOHUX (hOPM NOBEOTHKOBOI PYX0BOI
aKmMueHoCmi.

[Hdopmatist mpo Hamip pyXy BiJ acoLiaTUBHUX AUISHOK KOPU BEJIMKOTO MO3KY,
4epe3 KipPKOBO-MO30UKO8I Wiaxy TIEPENaeThes 0 MBKYJIb MO30YKa 1 3y04acToro siapa,
ne TpaHCcOPMYETbCS y MporpaMmy i, sKa Yy BHIISAAI HEPBOBHUX IMITYJIbCIB
MOBEPTAETHCS Ha3ald 10 PyX0eux 30H KOPU 6eIUKO20 MO3KY TIEPEBAXKHO uepe3 OiuHi
eéeHmpanvHi a0pa manramyca. lpu 301CHEHH] AOBUIBHUX PYXIB BIJI PyXOBOI NUISHKH
KOpHU JI0 PYXOBHUX HEUPOHIB UYE€PE3 KiPKOBO-CHUHHOMO3KOBUU ULIAX HAAXOAUTH BEJIMKA
KUIBKICTh IMIYJbCIB, OLIIBIIE, HIK MOTPIOHO NI BAKOHAHHS 1i€1 pedaeKkTOpHOi peakiii
g pyxy. Ponb MoO304ka — y KOOpAMHAII 1 KOPEKIi HEPBOBHX IMITYJLCIB BiJl KOpHU
BEJIMKOTO MO3KY JI0 pOOOYMX OpTraHiB.

OCKIJIbKM KOKEH JOBUIbHUM PYyXOBHM aKT 3/1MCHIOETHCA MPOTATOM MEBHOTO Yacy,
MO30YOK 3aBJIIKM CHUCTEMI 380POMHO20 38 A3KY 3 KOpOI BEIMKOTO MO3KY BCTHUTa€
OLIIHUTU 1H(OpPMAIliI0, IO HAIXOJUTh BiJ PYXOBOi 30HM KOpH 1 3a0e3reuye MHUTTEBY
Kopexyito o0b6csey peghiekmopuux peakyiti TiJ 4Yac 3A1MCHEHHS pyxy. BiH BHOCUTH



HEOOXIHI MOMPaBKH y KUIBKICTh IMOYNbCIB, IIO HAIXOJATh BiJl PyXOBOI 30HU KOpHU
BEJIMKOTO MO3KY, a TaKOXX MEPEIIKOKAE 3aTy4YEeHHIO JI0 PYyXOBOTO aKTy 3ailBUX TpyIl
M’s3iB. OpHi€l0 3 (yHKIIH MO30YKa € TaKOX TOJETHICHHS B3aEMOMAIl PyXOBOi
MYCKyJIaTypH Ha TIO4aTKy 1 BKIHII pyxy, [0 3a0e3rnedye IBUAKUNA PO3BUTOK 1
3aKIHYECHHS PEIIEKTOPHOTO aAKTY.

3. Hacaigkm ypa:keHb M0O304Ka

Hacnigku 3anexxarb Hacammepel BiJ] €BONIOIIMHOTO pPIBHS PO3BUTKY TBApPUHHU.
OcCKinpKM BIH 3IIACHIOE PETYISIII0 TOJOKEHHA TiIa B MPOCTOpPI, SKIIO BHUIAIHTH
MO30YO0K y pHO, 1€ MPU3BOIUTH JI0 MOPYIIEHHs (YHKIIT piBHOBAru 13 30€pEKCHHIM
MJIaBaIbHUX PyXiB. PO CcTalOTh HE37aTHI TUTABATH YEPEBIIEM JIOHU3Y, TIEPEBEPTAIOTHCS
Ha OiKk, Ha cniuHy. Y aM}i0iil, penTuiiil, NTaxiB BUAAJEHHS MO30YKa CIIPUUYMHSIE BaXKUl
poO37aau — MOTIPIIEHHS PETYISLIi TOHYCY CKEJIETHOI MYCKYIaTypH, MEPEBaKHO M’ SI31B-
po3ruHayiB. Taki 0O€3MO304YKOBI TBapUMHU HAraayiOTh TBApUH 3 jerepeOpalliiiHoo
PUTIIHICTIO, 1X PyXOBa AaKTUBHICTh HaOyBa€ HEKOOPAMHOBAHOIO BUIVISAAY. Y CCaBIIB
BUJIAJICHHSI MO304YKa KPIM 3a3HaY€HUX, BUKJIUKAE PO3JIAIU PETYISALIL TOBIILHUX PYXIB.

Pytinyeanns nesenuxux wacmun mMo304ka HE Ma€ 3HAUHOTO BIUIMBY Ha 3/1HCHEHHS
pedIekTOpHUX peakiliil 3aBIgKd KoMIeHcalli (yHKIIH HEYNIKOMKEHUMH IiISTHKaAMHU
Mo3ouka. [Ipore suoanenns nonosunu mo3ouxka NPU3BOAUTH IO TSKKHUX MOPYIIECHb, K1
BUHMKAIOTh Ha OIMEpPOBaHOMY OOIll TuIa: TBapuHa HAaOyBa€ MO3U 3 BUTATHYTHUMH
KIHI[IBKAMH 1 XpeOTOM, BHUKPHMBICHHMM B OIK ypa)K€HHS, a TrOJoBa IMpU LbOMY
noBepTaeThes y 3n0poBuid Oik. [Ipu crpobi BcTaBaTu TBapuHa Majae y OiK ypaKeHHS
MO30YKa, a TpPW HaMaraHHl pyXaTHCh BUHUKAIOTb MAHE}CHI pPYyXU, BUSBISETHCS
Hicmaem 'y KOHTpa jarepainbHui Oik. | Xoya mMOCTYmOBO TMOPYIIEHHS PYyXOBO1
AaKTUBHOCTI 3MEHILIYETHCS, KIHIIBKA HAa YIIKOUKEHOMY OOILll HE MOXE 3/A1MCHIOBATH
HOPMAaJIbHUW PYXOBUI aKT 1 IIBUJIKO BTOMJTFOETHCSI.

Tunosum nposieom ypasxcenv mozouka € mpiaoa Lllapko: nicmaem, inmenyiiine
OpUMCAHHA (MpPemop, W0 BUHUKAE NI YaC PYXy), CKAHOOBAHA MO06A — KOJIU XBOPUU
HE3/IaTHUH KOOPJAWHYBATH JiSILHICTH M’S31B MOBHOTO arapary. YIIKOIKCHHS MO30YKa
no0pe KoMIeHcytoThes 3 00Ky iHmmX ctpykTyp LUIHC. Ilocmynose pyiinysanns mozouxa
BHACIIZIOK Oy/Ib-SIKOTO ITAaTOJIOTIYHOTO IMPOIIECY CYMPOBOKYETHCS CHUIHBHUM TOJIOBHUM
OosleM 1 3amaMOpPOYEHHSAM, a TOTIM NOPYULYEMbC CMOSHHA [ XOOIHHS (QmaKcis).
AtakcuuHa Xo/a Haraaye xoay 1’ stHoro. [lpu nanvyeso-rocositi npo6i XBopuii auIlie 3a
TPETIM pa3oM BIydae B IiIb. Lle 3yMOBIEHO PO3BUTKOM d@cuHepeii — po3nad npocpam
YINeCnpaMOBaHux pyxie i oucmempii - empamu Cni8poO3IMIpHOCMI pyXi8 ma ix Yimxkocmi.

[HIII CUMNTOMU: amomia — GUABIAEMbCA 3HAYHUM OCAAONEHHAM M 8308020
MOHYCY, SIKAA CYNPOBOKYETHCSI CUMIITOMAMU @CHEHIT — WBUOKOIO CIOMIIOBAHICMIO.



IHOM1 Takmii XBOPHI HE3MATHUI BCTATU 3 MICHA. Acmasia (inmeHnyiiine Opus3canns) —
ye HasABHICMb Nepepusuacmux pyxie uepe3 Opaxk KopezysaibH020 NIUB)Y MO30UKA.

AodiadoxokKines — ynosinoHeHHs peaxkyii nio yac 3MiHU 00H020 MUNY pPyxXy HA THUWULL.
[Ipu bOMy XBOp1 HE MOXYTh 3/1MCHIOBATH IIBUJKY IOCIIIOBHICTh PYXiB, HAIIPUKJIIA]
IIBUJIKE 3TUHAHHS 1 PO3THHAHHS MaNbBIlIB PYK.

Jezekeiniopayia — nopyuienus pignosazu miua.

VY JIONMHU MpU ypa)keHHI MO30YKa Hacamrmepesa CTPaKIAroTh TOHKI 1 WiTKI pyXu
(HampuKiIam - THCaHHS, Tpa Ha posil). AJie y JIIOAeH 3 BPOHKCHOK B0l —
BIJICYTHICTIO MO304YKa - HE CIOCTEPIraeThCsl SKUXOCh ICTOTHUX IMOPYIIEHb PYXOBUX
¢yHKii. Ix 31iliCHIOIOTE CTPYKTYPH JOBracTOro, CEPEHBOTO i KiHIIEBOTO MO3KY.

ITuTaHHsA 1JIA CAMOKOHTPOJIIO 3HAHD:
Uu € MO304OK JKUTTEBO HEOOX1AHUM OpraHoM?
Axi ¢i3iom0oriyH1 MEXaH13MH JISKAaTh B OCHOBI KOPEKIIii pyXiB MO30YKOM?
Axi cumniromu Bkirodae tpiajga [lapko?
Sk MposBISE€THCS aTaKcis?

o Take acunepria?

Jlekuia 9

Tema: ®YHKIII IIPOMIKHOI'O MO3KY

Inan:

1. 3aeanvuuii nian 6y008u RPOMINCHO2O MO3K).

2. @yuxyii manamyca.

3. linomanamo-cinogpizapna cucmema. Peeynayis eecemamuenux  @yHxyiu
2Inomanamycom.

1. 3aranbHuil IaH Oy10BH MPOMiKHOTO MO3KY

AHATOMIYHO TPOMDKHHH MO30K € BIJIIJIOM MO3KOBOTO CTOBOypa, ajie B IpoIleci
eMOpioreHe3sy (popmMyeTbcsi pa3oM 3 BEIMKUMH MIBKYJISIMU 3 TEPEIHBOIO MO3KOBOTO
MiXypa.

VY pub HeMae crpaBKHBOTO MPOMIXKHOTO MO3KY: TaJlaMyC BIJICYTHIH, a CTPYKTYpH,
AK1 MOTIM YTBOPIOIOTH TIMOTATaMyC, 3HaXOASAThCS y BEHTPaJbHIN YacCTHHI CEPeaHBbOrO
Mo3Ky. Tinbku y amdibiii popmyroTbesi 30poBi ropbu (Tasiamyc) sIK KOJEKTOpH 1
KOOPJAMHATOPH BCiX aDepEHTHUX CUTHAIIIB.

[TpoMi>kHUI MO30K — 1€ CKYMUYEHHS HEHpPOHIB, SIKI PO3MIIIEHI HABKOJIO TPETHOTO



IUTyHOYKa 1 YTBOPIOIOTH HOro OOKOBIi, BEpXH1 1 HIKHI CTIHKA. CKyIm4eHHS HEHPOHIB
OOKOBHX CTIHOK — II€ malamMyc, HWKHIX — 2inomanamyc 1 BEpXHIX — enimaniamyc.

EniTanamyc MICTUTB 3aJ103y BHYTPILNIHBOI CEKpelii - enighiz. BBaxkaroTpb, 1m0 TYT
3HAXOIUTHCS HAIl O10JIOTTYHHUU TOANHHUK.

2. DyHkuii Taamyca

Heliporn Tamamyca yTBOPIOIOTh NPHUOIU3HO COPOK saep. 3a (YHKITIOHATHHUM
3HAQUEHHSIM PO3PI3HSAIOTh: cneyughiuni, Hecneyuiuni, acoyiamueui i MOMOPHI A0pa
manamyca.

Cneyudhiuni adpa manamyca Marotb 0e3M0CEPE/IHI 3B'SI3KH 3 CCHCOPHUMHU 30HAMHU
KOpHU BETUKHUX MiBKYJb. ToMy iX Ha3WMBaIOTh npoexyiunumu. [IpaktnaHo Bci agepeHTHI
IUIXHU, KPIM HIOXOBHX, IIEPE] BXOJOM Y KOPY 3a3HaIOTh CUHANTUYHOTO MEPEKIIOUEHHS
y OPOEKIINHUX si/Ipax TajaMyca.

OcHoeHi npoekuilini adpa manamyca — 1€ 3aJHI BEHTpaIbHI 1 KOJIHYACTI TiJa.
3aoni eenmpanvni adpa € OCHOBHUMH SAPaMH MIKIPHOI YYyTJIIMBOCTI 1 YyTIMBOCTI
pYXOBOro amapaTy (Oprasi3oBaHi 3a TOMYHUM npuHIUNOM). Cionu HaJAXOIUTh
iHpopMalisi  BiJ ~ pelenTopiB  MIKIpH  oOauyusi, TyayOa, KIHIIBOK 1  BIJ
nporpiopenentopiB. BigpocTku HEWpPOHIB 3a/HIX BEHTPAIBHHUX SJEp MEPENarTh
1H(pOpMAaLII0 y COMaTO-CEHCOPHI 30HU KOPH BEJIMKUX MMIBKYJIb.

3o6niwni abo namepanvhi Koninuacmi mina € NPOSKIIMHUMH SAPaMU 30POBOL
cucteMu. Bouu MaroTh Oe3nocepeani 3B'A3KU 3 TOTUJIMYHUMHU YACTKAMH KOPU BEITHKUX
MiBKY/b. JlamepanvHi Koninuacmi mina TeX OpraHi30BaHi 3a TOMYHUM TPUHITUTIOM.

[IpoekuiiHUMH AIpaMu  CIIyXOBOI CHCTEMH € MedianbHi, ado GHYympiuiHi
Koninuacmi mina, siKi OTPUMYIOTh CUTHAJIM BiJl HEHPOHIB CIIYXOBHX SIIEp JOBracTOro
MO3KY 1 HM)KHIX TOpPOMKIB YOTHPHUIOPOMKOBOTO TLIa CEPEAHBOrO MO3KY. BiapocTku
HEHWPOHIB MelalbHUX KOJMIHYACTHX TIT WAYTh Y CIYXOB1 30HU KOPU BEIUKHUX IMiBKYJIb.
Heliponu 1ux nNpoeKiiiHUX siiep XapaKTepHU3YIOThCsl TOHOTOIMIYHOIO CIeliani3alliero 1
O0epyTh y4acTh B aHa131 3BYKOBO1 1H(hOpMAIii.

Y cnemudiuni sapa  TajmaMmyca  HAAXOASTh  IMIOYJIbCH HE TUIBKM  BiJl
EKCTEepOpPEIENTOPIB 1 PEIENnTOpiB PYXOBOTO amapary, a ¥ BiJ BICIIEPOPEILETTOPIB.
BcTanoBneHo, 110 111 30HU 3HAXOAAThCS TTopsiA. ToMy modiciusa 63aemodis iMnynvcis 8io
eKxcmepo- i sicyepopeyenmopis, 3aBIsAKH SKiH MPU 3aXBOPIOBAHHSIX BHYTPIIIHIX OpPTraHiB
O1J1b MOKE BIIUYBaTHCh Ha MOBEPXHI1 MIKIPH.

Acouyiamueni adpa manamyca po3TamoBaHi y Woro mepenaHii wacturi. L1 sapa
OTPUMYIOTh IMIYJIbCH BiJl ClIEHU(PIUHUX sJIep 1 epEAaroTh iX y acolliaTUBHI 30HU KOPH.
DyHKIIiS acOIIaTUBHUX SAJIEP OCTATOYHO HE3'sicoBaHA. € TPUITYIIIEHHS, IO aCOIIaTUBHI
a5pa 0epyTh y4acTh Y BUILUX 1HTEIPATUBHUX (QYHKIIIX MO3KY.



Momopni adpa manamyca CroNy4arOTh MO30YOK 1 0a3ajbHI TaHTIIl 3 PYXOBHUMH
30HaMU KOpU BEJMKHX MiBKYb. L1 siapa BXOASAT y cUCTEMY peryisiii pyxiB.

OyHK1IOHATBHY POJIb HecTenn(IYHUX Aaep BCTaHOBWIM y 1942 p. amepuKaHCHKI
BueHi E.Jlemnci 1 PMopicon. Enextpuune mnoapazHeHHS Hecneuu(pigyHux sjep
CYNPOBOIKYETHCS Majio CHEIU(IYHOIO SICKTPUYHOIO BIAMOBIAMIO KOPH: ii JIATCHTHUI
nepios craHoBuTh 10-50 Mc, aMIutiTya 30UIBIIYETHCS Y X0/ TOAPAa3HEHHS, BiANOBIIb
HE Ma€ CTporoi JoKaji3amii 1 OXOIUIIOE BENWKI AUISHKH KopH. Heipou xopu
BTATYIOTbCSI B aKTUBHICTh MOCTYIOBO, TOMY PEaKI[il0 KOPU HA3BAIHU PEKPYMU3AUIEI).
Enexrpodizionoriuai gocCmiKEHHS CBig4aTh, M0 Hecrenudivuai sapa Tazamyca HE
BUKJIMKAIOTh EJIECKTPUYHHUX PO3PSAIB KOPKOBUX HEHPOHIB, a TUIBKK MIJBUILYIOTH iX
30yIIMBICTh 1 TONETIIYIOTh MAisUTbHICTh. [IpoTe HecmemudiuHi BIUIMBH Tajamyca
MOXKYTh MaTH MPOTUJICKHUIN XapaKTep — MPUTHIYYBaTH AISUIBHICTG ii HEMpoHiB. Jleski
aBTOpM PO3MISIAIOTH HecneuuiuHi siapa Tajamyca SK JIeHHepadbHy 4YacTUHY
peTukynsipHoi dopMmartii. [HIIT PO3IIHIOTE PETUKYISAPHY (opmartito 1 HecnenudiuHi
s/ipa TajlaMmyca siK JIBl OKpEMI1 CUCTEMHU, SIK1 KOHMPOAI0Mb 30)0UBICMb HEUPOHI8 KOPU.
3a MoOp(}OJOriYHOI CTPYKTYPOIO 1 (PYHKI[IOHAIBHUMH OCOOJMBOCTSIMH MK HUMH
ICHYIOTh BiAMIHHOCTI. Hecneuudiuni sgpa TamaMmyca MIBHAKO 1 KOPOTKOYACHO
aKTHUBYIOTh KOPY, a PETUKYIISIpHA (opMallis 311MCHIOE TTOBUIbHY 1 TPUBATY ii aKTHUBAIIIIO.
PetukynsapHa ¢opMmalis akTUBY€E BCIO KOpY, a HECTIELU(IUHI Aapa Tagamyca — TUIbKH Ti
JUISTHKY, SIK1 O€pYTh y4acTh Y KOHKPETHUX PE(ICKTOPHUX PEAKITISX.

Jlesxi JOCHIAHUKHA BBaXKalOTh, 110 TaJaMyC — BUILUM LEHTP OOJIbOBOI YYTIUBOCTI.
IxHi TBep/KeHHs IPYHTYIOThCA Ha TakMX (pakTax. besmocepeqHe MOApa3HEHHS KOpH
BEJIMKMX MIBKYJIb PIAKO CYHNPOBOMKYETHCS OONBOBUMH BIAUYTTAMH. KOO0 K
MOJIPA3HIOBATH CTPYMOM TaJlaMyC, BUHUKAIOTh OOJIBOBI1 peakiiii 1 HEMPUEMHI BiIIyTTH.
KitiH14HI criocTepeKeHHs TaKOX CBIIYaTh, IO JIEAKl YPAaXKEHHS Tajamyca CIPUYUHSAIOTh
cwibHI 00nbOBI BiguyTTs. Haiimenmn mnojpasHeHHs (AOTHUK) BHUKJIMKAIOTh y TaKUX
XBOPUX BaXKWil OUIb. [HKOMM BHACHIOK YpaKeHHs Tajamyca MOPYUIYEThCS

crpuiiMaHHs 00JIBOBUX BIAUYTTIB, TOOTO HACTAE CTAH aHAJTE3I].

3. Timoranamo-rinogizapua cucrema. Peryasimis BereraTuBHMX (yHKIii
rimorajgamMmycom

I'inomanamyc — suwui yewmp inmezspayii 6ecemamusHux @OYHKYil, AKi
Ppe2ynioombCs CUMNAMUYHUM © NAPACUMAAMUYHUM BI00LIaAMU 8e2eMamUeHoi HepB8oBoi
cucmemu. Bin 6e3mocepeiHb0 KOHTPOJIIOE BETETaTUBHY HEPBOBY CUCTEMY 1 CEKPETOPHY
aKTUBHICTH rinodiza.

AHATOMIYHO TiMOTajJaMyc CKJIaIaeThes 13 32 map sanaep, skl JUTITh Ha Takl TPYyTMH:

npeonmudty, nepeonro, cepeoto, 308HIULHIO.



Bin BeHTpoMezianbHOT AUISIHKH TimoTanaMmyca Oepe moyaToK HiXKa rimodisa, sika
CIIOJIYYAEThCA 3 adeHozinoghizom (MEPEIHBbOIO YaCTKOIO) Ta Helipolinoghizom (3aHBOIO
4acTKoW). B rimoramamyci yTBOPIOIOTHCS JlibepuHu i cmamuHu, siKi 4epe3 CUCTEMY
NOPTaJbHUX CYIMH HAIXOIATh JO MEepeaHbOI 4YacTKU Tinmodiza 1 perymaorTh il
CEKpPETOpHY [iANbHICTh. JIiOepHUHM aKTUBYIOTb, a CTaTMHU — MPUTHIYYIOTh. 3
rimoTajgamMyca y 3aJHI0 4acTKy rinmodisa 1o BiIpOCTKaM aKCOHIB HAJIXOJSATh OKCUMOYUH
i 6azonpecun. TakuM 4UHOM, 2inomanamyc i 2inoghiz ymeopiowoms cOuHy Zinomaiamo-
2inogizapuy cucmemy.

Pezynayin eecemamugnux yHKuii 2inomanamycom.

Jlns rimoranaMmyca XapakTepHi MIHUPOKI 1 CKIIAJIHI agepenmui i epepenmui 368's13Ku.
Aghepenmmui cucnanu HaIXonATh y TINOTajlaMyC 3 KOPH BEIHKUX MIBKYJb, 3 fJEp
Tajmamyca, 3 Anep Oa3ajdbHUX TaHMIiB. E¢hepenmmnui cuznanu BiJl HbOTO HAIXOISAThH
IMIyJIbCK Y 30pOB1 TopOM, Tinodi3, cepenHid, OOBracTM 1 CHUHHUHA MO30K.
[Nnoranamyc Oepe ydacThb y peryisiii BereTaruBHUX (QYHKIIH, TEPMOpPEryJsiii 1
pEryJLii NOBEIIHKOBUX PEaKI[ii.

[Tonpa3zHeHHs 3a0Hix Adep TIIOTAIaMyCa CYNPOBOIKYETHCS PO3IIUPEHHSM 31HUIID,
3017BIIEHHAM YacTOTH CEpPLEBUX CKOPOYECHb, 3BY)KCHHSM KPOBOHOCHUX CYIUH,
MIJBUIIEHHAM apTepiaibHOr0 THUCKY, TallbMyBaHHAM pPyXoBOi (YHKII NUIyHKa 1
KHMILIEYHUKA, 30UIBIIEHHSAM BMICTY y KpOBI aJpeHaliHy 1 ITIOKO3U. TYT 3HaXOASThCS
BHIII YeHMpPU CUMNAMUYHOI HEPBOBOI cucmemu.

[lonpasHeHHss  npeonmuynoi i  nepeoHvoi  OiNAHOK  TINOTajlaMyca
CYNPOBOKYETHCS  3BY)KCHHSIM ~ 31HHMIb, CHOBUIBHEHHSAM  CEPIIEBOI  JMISUIBHOCTI,
3HMDKEHHSIM ~ apTepiajbHOTO THUCKY, MIJACWJIEHHAM pyXoBoi (YHKIIi NIIyHKa 1
KHUIIIEYHUKA, 3HIKEHHSM BMICTY TJIIOKO3W y KpPOBi, CEYOBUBEICHHSIM 1 JedeKarliero.
ToMmy BBa)KarOTh, 110 Y MEPEAHIX A]Ipax rnoTalaMmyca 3HaXOAAThCs TPy HEUPOHIB, SIK1
perymtorTh GYHKIIT yeHmpie napacumnamuyHoi Hepeosoi cucmemu.

L'inomanamyc 6idiepae sadxcaugy poiav y pezyiayii 00MiHYy peuosuH i Xapuoeoi
NnOBeOIHKU. Bcranonneno, 0  pylHyBaHHA 6eHMPOMEDIANbHUX  A0ep
CYNPOBOIKYETHCSI HAIMIPHUM CIHOKUBAHHSM 1K1 (einepghazia) 1 OXXUPIHHSIM: TBapUHA
CIIOKHMBA€E 1Ky HaBITh TOJI, KOJM BOHA HE TOJOAHA. Y BEHTPOMEIIAIBHHUX SApax
3HaXOAMUTHCS LIEHTP CHUTOCTI. Y JIaTepajbHUX BIJAUIAX TiNOTajaMyca 3HaXOAUThCS
LeHTp royoxny. Moro pyitHyBaHHS IPH3BOIUTH JO TOTO, IO TBAPHHA BiMOBIISETHCS Bil
ki (aghacia). S0 TBapuHYy HE TOAYBaTHU HACWIbHO, BOHA MOXE 3ardHYTH BIJl
BUCHAXCHHS. Y yenmpu cumocmi i 207100y HaaXOASATh IMIYJIbCH B1J IJIFOKO-, MEXaHO- 1
TepMOpELENTOpiB. Y TinorajnaMmyci € yenmp cnpazu. BBaxaoTh, 110 y TiMOTalIaMycl
HasiBHI ocmopeuenmopu — HEUPOHH, 10 30Y/HKYIOTHCS 31 3MIHOKO OCMOTHYHOTO THUCKY
KpOBI.



l'inomanamyc € inmezpamugnum uenmpom mepmopezynayii. IlogpazHeHHs
nApaseHmMpuKyYIAPpHUX Adep TinoTajamyca 3YMOBIIOE PO3IIUPEHHS KPOBOHOCHUX
CYIMH IIKIpH, MiJCWICHHSA MOTOBHUIIJICHHS, 1HTCHCU(IKAIIIO0 AUXaHHS. Y MepeIHbOMY
BIJIJIUII TiIOTajgaMyca BUSIBIICHI men/i06i HelpoHu, 10 30y/KYIOThCS MPU IT1IBUIIICHH]
TeMIlepaTypu KpoBi. Y 3agHIX BiAiIax TimoTajamMyca HasBHI CTPYKTYpH, IO
PEryIIoI0Th TEIIONPOAYKIIIO. IX MOIpa3sHEHHs CYNpPOBOKYEThCA iHTeHcHpiKaIiero
OOMiHYy pEYOBHH, 30UIBIIEHHSIM 4YacTOTH CEpIEBUX CKOPOYEHb, TPEMTIHHSIM, a
pYWHYBaHHS — 3HWKEHHSIM TeMIleparypu Tija (2inomepmicro). BusiBneHo HeWpoHH, 11O
30yIKYIOTbCA 31 3HH)KEHHSM TEMIIEPaTypH KPOBI.

Dyukyii cinomanamyca no8's3ani 1 3 peynAuiclo cmameesoi NnoeediHKu i
po3muodcenna. [IyxTMHHI POLIECH Y TIMOTaIaMyCcl MOXXYTh OyTH MPUYUHOIO PAHHBOTO
CTaTe€BOI0 JO3PIBaHHS, IMIOTEHLi, MOPYIIECHHS MEHCTPYaJbHOTO LUKIY. Y 3aAHHOMY
BIIJIUII TioTajamyca BUSBICHO WYeHmpP 3a0080aeHHA. [H'exiis y 3aHIN TinoTanamyc
HEBEJIMKHUX KUTBKOCTEH CTaTeBUX TOPMOHIB BUKJIMKAE y TBAPUH PEAKIi, XapaKTepHI JJIs
CTaTEBOI ITIOBEIIHKH.

VY rinmortanamyci BUSIBIEHO 1 Tak 3BaHUN yewmp awmi. Ilpu mnompaszHeHHI
BEHTPOMENIAJIIBHUX sIep TIOoTalaMyca KillKa HaOyBa€ 3arpo3jMBOI IO3U: BUTHMHAE
CIUHY, IIUIMHUTh, BUITYCKAE KIITi, Y HEl 30UIBIIYETHCS YacTOTa CEPIEBUX CKOPOYCHBD,
PO3UIMPIOIOTHCS 31HMIN, MIAHIMAETHCSA MIEPCTh HAa CHOMHI Ta XBOCTI. OCKUIBKH MpHU
[IbOMY BIJICYTHIH O0O0'€KT arpecii, Takui CTaH HA3UBAIOTh HECHPABHCHLON JIIOMMIO.
TBapunHM 31 3pyiiHOBaHUMHU BEHTPOMEMIAIBHUMU SIAPAMU CTAIOTh AOCOIOMHO PYYHUMU.

Onucani nosedinkosi peakyii (0OOpoHHa, cmamesda, Xap4osa) 3abe3neuyioms
BUIICUBAHHS OCOOUH [ 8UOY 8 YLIOMY, MOMY IX HA3UBAIONMb 20ME0CHAMUYHUMU.

[Nnoranamyc y HeMOBISIT MopdosoriyHo Hepo3BuHyTuidl. Judepenmiaiis #oro
A5lep 3aBEpUIYEThCA y CIM pOKIB, a B NyOepTarHHil mepion OypXJUBO BiAOYyBa€ThCS

YTBOPEHHSI 3B’S13KIB MIXK TIIOTAJIAMYCOM Ta 1HIIMMH BiJI1JIaMUA TOJIOBHOTO MO3KY.

IInTaHHs 11 CAMOKOHTPOJIIO 3HAHD!
B ki sapa Tanamyca MaroTh Oe3mocepenHl 3B’SI3KM 3 CEHCOPHUMH 30HAMH KOpPH
BEJIMKUX T1BKYIIb?
B fky (QyHKUIOHATBHY POJIb BUKOHYIOTh HECTIeU(iUHi siapa Tagamyca?
B Jle po3ramoBaHuil BUIIUI [IEHTP 00JIHOBOT Uy TJIMBOCTI?
B Yowmy rinorasamyc BBa)KarOTh BUIIMM LIEHTPOM BEreTaTUBHOI HEPBOBOT CUCTEMU?
B SkuM YMHOM TinoTanaMyc 3abe3neuye TEpPMOPETYIISIII0 OpraHizmy?



Jekuia 10

Tema: ITIOHATTA ITPO JIIMBIYHY CHCTEMY TA ®YHKIIII BA3AJIbHHX
TAHIJIIIB

Inan:

1. 3nauenmus nimobiunoi cucmemu y peeynayii hyHxyii

2. byoosa bazanvrux eaneniis, ix 36'sa3Ku.

3. @yuxyii bazanbHux eameniis.

1. 3navyenHs JiMOiYHOI cucTeMHu y peryiasimii pyHKuii

JliMOiuHy cucTemy 1HOMI Ha3MBAIOTh BiCIIEpAJIbBHUM MO3KoM abo kosnoMm Ilameca.
Bona wmicTuthest BHIle CTOBOypa MO3KY 1 OTOUye HOTO BepxHIO 4acTuHy. CTpyKTypu
TIMOIYHOT cHCTeMH PO3MIIEHI Ha MeialibHIM MOBEPXHI BEJMKUX MIBKYJIb T'OJIOBHOTO
MO3Ky. [0 HUX BIZHOCATH MOACHY 3aKPYMKY, NApAinOKAMnosy 3aKpymky, 6ldcHe
2INOKAMn (MOPCLKULL KOHUK ab0 AMOHI6 pic) i 2auoK, a MAKodC HIOXO8UL MO30K,
NIOKIPKOBUX CMPYKMYP - MU2OAIuUHy [ s0pa npo3opoi nepe2opooku. Jleski aBTopH
BIJIHOCATH CIOMU OpOITO (PpOHTATIBHY, OCTPIBKOBI T4 YACTKOBO CKPOHEBY KOPY, MEpPEIH1
TaJlaMI4yHI1 pa, MaMUIAPHI T1ja 1 rroTajiamyc.

Jimbiuna cucmema € 8axcIU8UM HEPBOBUM UWLIAXOM, AKUL BIONO0BIOAE 3a eMOoyii
ma gopmysanns nam’ami. be3nocepenHix 3B’S3KIB MiX HEIO Ta 1HIIUMU IUISHKAMU
Kopu Majo. BunsaTKOM € 3B’43KH 13 JOOHOIO Koporo. Ilpumyckarors, 10 L€ €IuHUR
BIJIJIIJT HOBOT KOPH, SIKWW pEryitoe ii AisibHICTh. CKPOHEB1 OUISHKH KOPU BIANOBIIAIOTH
3a mepenaBaHHs 1H(oOpMaIli BiJ 30pOBOi, CIYXOBOI Ta COMAaTO-CEHCOPHOI KOpU JI0
MUTJIAJIUH 1 Tinokamna. IMnynbcu BiJl YyTIMBUX, PYXOBUX 1 acOL[laTUBHUX 30H KOPH
HAJXOMATh y JIIMOIUHY CUCTEMY uepe3 Mepe/Hi sjapa Tanamyca. Big miMO14HOT cuctemMu
IMITyJIbCM HAAXOASATh Hacammepen 10 Tinorajamyca, a Bl HbOro — 10 rimodiza 1
BEreTaTUBHOI CHCTeMH. BCTaHOBIEHI CKJIAaHI IUKIIYHI 3B’SI3KH, IO 3a0€3MeUyIOTh
LIMPKYJIIOBAHHS IMITYJIbCIB B MEKaX JIIMOIYHOI CUCTEMHU.

Y niméiunin cucmemi € mpuwaposea cmapa kopa (anoxopmekc), 00 KO
Halexdcams cmapooasts (naieokopmexc) i 0agHs (apxikopmexc) Kopa, i n’smuuaposa
nepexiona Kopa (Me30Kopmekc).

OyYHKIII0 aroxopmeKkca TPUBAIMM Yac MOBSI3yBalM TUIbKM 3 HioXoM. Ilpore
BUSIBUJIIOCH, IO TYT 3HAXOMAThCS TMpoeKiii W 1HmMMX adepeHTHUX CHUCTEM.
Awmepukancbkuii Buenuit /J. Ilanec we y 1937 polli BUCIOBUB AYMKY MPO Te€, IO IIi
CTPYKTYPH MO3KY 8I0n08i0aroms 3a 30iliCHEHHs NPUPOOAHCEHUX NOBEOIHKOBUX PeaKyill i
Gopmysanusa emoyii. Tlornsau Ilaneca po3sunyB iHmwmi Buenuii I1. Max-Jlin (1952),
SIKUH 1 BBIB IOHATTS JiMOIUHA ccTeMa. BCTaHOBIEHHS, 10 €JIEKTPUYHE TOIPa3HEHHS il

PI3HUX CTPYKTYp CHpPHUUYUHSAE CKIAAHI nOBEOIHKOGI peakyii, no8’s13aHi i3 Xapioeoio i



cmamesoio noGeodiHKoI, Hanaoom i emeuero. Taxki akmu Cynpo8oON#CYIOMbCsl eMOYIAMU
3a00801eHHs, tomi, ocuou i cmpaxy. Ilin 4yac TOBEIIHKOBUX peakIlii HOBa Kopa
BIJIMOBIZA€ 3a OpIEHTALII0 OpPTraHi3My B IMPOCTOpi Ta yaci 1 3a JIOTIYHE MHCICHHS.
JlimOiuHa cuctema Hajaae 1HQOpMAIIii, 0 HAAXOAUTh BiJ BHYTPIIIHLOTO CEPEIOBHINA 1
30BHIIIHBOTO CBITY, TOTO OCOOJWBOTO 3HAYCHHS, SKE€ BOHA MAa€ I KOHKPETHOTO
opraHiamy. BoHa 6epe yuacmv y 3anycky maxux emoyiunHux peaxyiu, AKi 8dice
anpobosani docgioom. ToMy BOHA Ma€ BITHOIIICHHS 10 Hpouecié HAGUaAHHA i nam’ami.
BoHa noxkparirye npucTocyBaHHs OpraHi3My J0 MiHJIIUBHX YMOB iCHYBaHHSI.

BHacninok ypaxeHHs 1iMOIYHOT CHCTEMH MOBE/AIHKA CTa€ HeaaekBaTHOW. OTxke,
MOBEIIHKOBI aKTH, III0 PETYIIIOIOTHCS JIIMOIYHOK CHUCTEMOIO, TIOB’sI13aHi1 31 30epeKCHHAM
ocobuH 1 Buny. Ilowkooxcenna nNiMOIMHOT cucmemu J11OOUHU NOPYULYE EMOYIUHY
nogedinky. EMoIIsIMU Ha3WBarOTh MCUXIYHI CTaHHW 1 MPOLIECH, Yepe3 SKI peali3yroThCs
CUTYyaTUBHI NepexkuBaHHs. [0 eMolliil HallekaTh SIK HeraTUBHI (HEHABUCTb, THIB, JIIOTh,
TPUBOTa, CTpPax), Tak 1 MO3UTHBHI (paliCcTh,lIacTs, J000B) adekTuBHI cTaHu. KoxkHa
JIOAMHA YCBIJIOMJIIOE CBill €MOIIIMHUM CTaH 1 3aBASIKM MOBI MOXE IMOAUIMTHUCS HUM 3
1HIIUMH JIFOIbMHU.

Ha cporonHi me HeMae 3arajJbHOBHU3HAHOI TEOpli €MOLlid, HeMa TOYHUX JAHHUX
Ipo Te, B SIKUX I[EHTPaX MO3KY 1 K BUHUKAIOTH eMollii. MOXIIMBO Yy PO3BUTKY €MOIIii
3a/1is1H1 BC1 CTPYKTYPH JIMOIYHOT CUCTEMH, T1IOTaIaMyC 1 JIOOH1 JUISTHKU KOPH.

Muzoanuna (muzoanenodione mino) — pO3MillIEHA Yy MeENiaJIbHIM CTIHIN
CKPOHEBOi UACTKH. 1i eJeKTpH4He TOJpa3HEHHS CYNpPOBOKYEThCA y TBAPUH
BHHUKHEHHSM 200 MPUTHIYEHHSIM THX CAMHUX TOMEOCTAaTUYHHMX 1 IMOBEIIHKOBUX PEAKIIIH,
Kl BUHUKAIOTH Il 4Yac CTUMYJIOBaHHs Tinorajgamyca. J[BoOiuHe pyHHYBaHHs
MUTJIAJIUH HE CYIPOBODKYETHCA TMOPYHICHHSM TOMEOCTaTHYHHMX (yHKIIN, anme ix
MOBEJIIHKA PI3KO 3MIHIOEThCS. /J[600iuHe 6udaneHHs y maen eede 00 6mMpamu HUMU
GHYMPIWHBLO 2PYynoeoi couianbHoi noeedinku. BoHH 1yparOThCs THIINX YICHIB TPYIIH,
BUIVISAIAI0Th CXBUJILOBAHUMHU 1 HEBIIEBHEHUMU. He MOXKYTh OIIIHIOBATH 30POBY, CIIyXOBY,
HIOXOBY 1H(OpMaIlito, 1Mo HeoOxigHa sl iX MOBENIHKM y Tpymi. BoHu He 3maTHi
MOPIBHIOBATH 1110 1H(POPMAIIiO 13 CBOIM HACTPOEM, 10 HEOOXITHO MJisi BCTAHOBJICHHS
B3a€EMOBIJTHOCHH. BBakaroTh, 110 B OCHOBI IIBOTO JICKHUTh MOPYIICHHS IBOOIYHOT
nepenavi iHpopMalii Mi>kK CKPOHEBUMHM JIIJITHKAMH KOPH 1 CTPYKTypaMu TinorajaMmyca.
ExcriepumenTy CBiUaTh, M0 MOAPA3HEHHS OJHHUX AUISHOK MUTJAIUHU CIPUUINHSIE
N0GEOIHKOGI axkmu, noe’a3ami i3 cnoxcusanuam ixci (KyBaHHS, KOBTaHHS,
37IM3YBaHHA), @ TIOJIPa3HCHHS 1HIIUX — eMOoyiltHi peakyii (CTpax, THIB, JIIOTh, arpecis).
TBapuHa Hamagae Ha iHIMAX TBapuH. [Ipy MOMKOMHKEHHI MUTIAIMHY MEAPUHU CIMAIOMb
JIA2TOHUMU, HEHAXNCEPIUBUMU | 2TNEPCEKCYAIbHUMU.

[TonpasHeHHsT a00 TIOMIKOKCHHS 0€p npo30poi nepemuHKu TeX TMO3HAYAETHCS



Ha EMOLIMHIA TMOBEAIHIl TBapHH, 30KpeMa NPU3BOAUTH [0 3MIH cmameeoi ma
OambKiecbkoi noeedinku. YHACHIJIOK TOAPA3HEHHS dacpecusHi MEApuHU CMarmo
JIa2IOHUMU, @ BHACIIZOK TTOIIKOKEHHS 1a2IOHI MEAPUHU CMAIOMb A2PeCUBHUMU.

Ponv zinokamny y QopMyBaHHI €MOIlId HE TOBHICTIO 3pO3yMina, ajie TICHI
3B’A3KM 3 MHITIAJMHOIO Jal0Th MIJCTaBU MPUITYCKaTH, 110 BiH Oepe y4acTb B IIbOMY
nporieci. BCTaHOBNIEHO, IO nOWKOOMNCEHHS 2INOKAMNA CYNPOBOONCYEMbC HANAOAMU
stomi. OYeBHIHO BiH Mae BiJHOIIEHHS IO HeHpOHHOI mam’sti. Moro enekTpudune
HOJPa3HEHHs CYNPOBOMKYEThCS IIBUIKOIUIMHHUMHU CIIOrafiaMu. Buodanenns cinokamna
y Jnodell € NPpU4YUHO0 empamu nam’sami Ha HeoasHi nodii. JIB0OGIYHE BUITAICHHS Y
MaBIl a0o0 IIypiB NPU3BOAUTH A0 HOPYUIEHHA NEGHOI NOCAI008HOCMI ) GUKOHAHHI
noeedinKosux akmie. Ane He MOXKHA BBaYKATH TIMOKaMII €IMHUM MICIEM 30€peKeHHS
nam’siTi y XpeOeTHHUX.

Oco0nauBO AMBHI TOBEIIHKOBI peakilii BHUHUKAIOTH Y MaBI 3 OJHOYACHUM
BUJIQJICHHAM CKPOHEBUX YaCTOK KOPH, T1IIOKaMIIa 1 MUTAAJIMHU. ATpecUBHI MaBIU MICIIA
TaKo1 oneparli CTaloTh CHOKIMHUMHU Ta I0BIpIuBUMU. He nsikaroTbes 3mii, 0epyTh y poT
HE3HaloM1 IPEIMETH, CTalOTh TIIEPCEKCyalbHUMHU, iX CTAaTeBa aKTUBHICTh MOXE OyTH
cIpsiMOBaHa Ha OCOOWMH 1HIIMX BU[IB 1 HEXHBI O0’€KTH. Y TakuWX TBapUH BHUHUKAE
CHUHJIPOM ITICHXIYHOI CIIMOTH Ta eMoIiiHoi ciinotd. Chijg BIAMITHUTH, IO BIPYC CKazy
JOKaNI3yeTbCcsl caM€ Yy THUX [JUISHKAaX JIMOIYHOI CHUCTEMH, pPYHHYBaHHA SIKHX
CYIIPOBOJIXKY€THCSI arPECHUBHICTIO 1 BTPATOI0 CTPAxy.

2. BynoBa 6a3zaJbHHMX raHIJIiiB, iX 3B'A3KH

bazanpH1 raHmii po3ramoBaHi y TOBIII 01101 PEYOBMHU NEPEIHBOIO MO3KY MIX
JOOHMMH YacTKaMH 1 MPOMDKHUM MO3KOM. /[0 HUX BIJHOCSTH: cMyzacme mino, ujo
CKIIAOAEMbCS 3 X6OCHMAMmMO020 A0pa i aywinunu, i o6aidy kynw. Cmyeacme mino i onioa
KY/s. ymeopioioms cmpionanioapHy cucmemy. BoHa € TOCKOHAJIOI BXKE Y PENTHIIN 1
NITaxiB, y SIKUX CTaja OCHOBHMM yTBOPOM NEPEAHHOTO MO3KY. Y CCaBIliB MPOrpecye
KOpa BEJIMKUX MIBKYJb, IPOTE CTpioMNaiilapHa CUCTEMa HE BTpaya€ CBOTO 3HAYCHHS B
1HTerpatii pyXxoBOro anapary.

binpma wyactuHa adepeHTHUX CUTHANIB, SIKI OJCPXKYIOTh Oa3albHI TaHIJIi,
HaJIXOIUTh A0 cMmyracroro tuia. LI curHamu WAyTh BIJl KOPU BEJIMKUX MIBKYJIb
(mepeBa)KHO COMAaTO-CEHCOPHOI 30HM), HecmenudiuHuX saep Tajamyca 1 YOpHOI
cyOcranii. Cmyracte Ti0 CKIaAa€eThes 31€0UIBIIOTO 3 IPIOHUX HEUPOHIB 3 KOPOTKUMU
JCHAPUTAMHA 1 TOHKAMH aKCOHAMH, TIO0 SIKUM CUTHAJIM TMEPEaroThCs J0 OMiI01 Kyii 1
YOPHOI CyOCTaHIIIi.

brniga kyns CKIagaeThCsi B OCHOBHOMY 3 BEIMKHX HEWPOHIB, aKCOHHM SKHUX
nepeaarTh IMIYJIBCH JI0 MPOMDKHOTO 1 CEpEeIHhOTO0 MO3KY (4EpBOHOIO sipa 1 YOPHOI



cyOcTaHiIii).

OCHOBHMMH MeJiaTOpamMH, 3a Y4acTIO SKHUX DPealli3yloThCsl BIUTMBU Ha Oa3ajbHi
rainmi € dogpamin (mepemae iHGOpMAIlIO Bix YOpHOI cyOcCTaHIi);, ayemuixonin
(mepenae IMIYJIbCH 3 KOPU BEJIMKUX IMIBKYIb); cama-aminomacisana xucioma (nepenae
1H(OpMaIIiIO BiJl XBOCTATOTO S/Apa 1 JIYIIMKUHU A0 01101 Kyl 1 4opHOT cyOcTaHIIii).

3. ®yHKILii 6a3a1bHUX IAHIVIIIB

[TopiBHSIHO 3 1HIIMMU BULIUIAMH I[IEHTPaJIbHOI HEPBOBOI CHUCTEMHM, (PyHKIIT
0azanbHUX sfep HalMeHII 3'scoBaHi. [1OSICHIOETBCS 1€ TPYIHOIIAMHU IX 130JIbOBAHOTO
NoJipa3HeHHs a00 pyWUHYBaHHS.

Ha croromui moBemeHa iX BakJIMBa poOib B pEryisiii pyxiB. BBakaroTs, Mo
0a3anpH1 TaHMIIi € M1JKOPKOBOIO CIOMYYHOIO JTAHKOIO MK aCOI[IaTUBHUMU 1 PYXOBUMH
OUISTHKAMUA KOPH BEJMKHX MiBKYJb. OTpuMaBIIM 1H(OpPMALIO BijJ acOLIaTUBHUX 30H
KOpU, BOHU Oepyms y4acmv y CMBOPEHHI Npocpam YileCnpiMOB8aHUX pyxié 3
ypaxysauuam ix oOominyrouoi momueayii. IHpopmaiiis Bl 0OazalbHUX TaHIVIIIB
HAJXOIUTh y TajaMyC 1 IHTETpyeTbCs 3 1HQOpMalieo B Mo3ouka. Jlam 3 suaep
Taramyca 1H(popMallisl IEPEIAETHCS Y PyXOBY 30HY KOpH, 110 BIJIMOBIIA€E 3a peasizalliio
Mporpamu pyxis.

JlocnipkeHHsT aKTMBHOCTI HEHPOHIB Oa3aJibHMX TaHMIIIB IIJl 4Yac PyXiB CTajo
OCHOBOIO [IJIsi OOIPYHTYBAHHSI KOHIEMIIT MHOXXHUHHHMX OKPEMHX MapayiebHO 1H0YUX
(byHKIIOHATBHUX TeTeNb. JleTalbHO BUBYEHO CKEIIETOMOTOPHY 1 OKYJIOMOTOPHY METIIi.
[lin ywac peecTpailii aKTUBHOCTI OKPEMHX KIITHH JIYHIIMUHU 1 OMi01 Kyl y MaBil,
HAaBYEHUX CTAHJAPTHUM pyXam, OyJIO BUSBJICHO UYITKY 3QJIEKHICTh MK LIUMH pyXaMu 1
AKTHUBHICTIO TIEBHMX HEWpoHiB. CrocTepiracThcsi 4YiTKa TomorpadiyHa opraizailis:
AKMUBHICMb HEUPOHI8 NeGHOoI obnacmi 0a3albHUX 2aueniis 8ionosioac cneyu@ivHum
pyxam Koukpemuux yacmur mina. KpiM TOro BOHA yimko KOpenroe 3 napamempamu
PYXY: CUunow, amniimyoor i Hanpsamom pyxy. ICHyI0Tb TakoX 1HII “‘CKIaH1” MEeTi, SKi
Ha CHOTOJIHI 1€ MAJIOBUBYEHI.

TBepIKEHHs, 1110 cMy2acme mino i 6ai0a Kyis 8i0n08ioams 3a pe2yiayio pyxXoeux
asmomamusmie, a OeCMmpyKMUBHI 3MIHU V HUX € NPUYUHON eKCMPpAanipamioHux
namonoeii chopMyBaIoCh 1€ Ha MoYaTKky XX CT.

VYHIKOmKeHHST 01i00i Kyai CUpUYUHSE CHIIbHE IMIIBUIICHHS TOHYCY CKEJIETHOI
MYCKyJaTypH (2inepmomnyc), pyxu CTalOTh OJHOMAHITHUMH 1 OiHUMHU (2inokines). Y
TAKAX XBOPUX 3'ABISIETBCSA MIMIYHA HEPYXOMICTb (MaAcCKonodione oonuuus).
['ineproHyc BMHUKAa€E TOMY, 110 YE€PBOHE SAJIPO 3BUIBHIETHCS BiJ TaJIbMyBaHHS OJ1J1010
KyJI€eto.

VpaxkeHHsd cmyzacmozo0 mina COPUYUHAIOTH  2INOMOHYC [ 2INepKiHe3uU.



l'inepkine3amu Ha3UBalOTb MUMOBUIbHI, HAJJIMIIKOBI pyXu He3BHUHOI popmu. Jlo HUX
HaJIeXKaTh: MpemMop, KIOHIUHI i moHiuHi cyoomu (kopui). Tpemop — cnabki MUMOBILIBHI
CKOPOUYEHHS CKeJIETHOI MycKyiarypu. Cydomu — pi3ki MUMOBIIBHI CKOPOYCHHS M'SI31B.
JlereHepailis KJIITHH CMYTacTOro TiJIa BUKJIUKAE XOpero, T 4ac SIKOi CIOCTEPIraroThes
MHUMOBUIBHI PyXU TOJIOBH Ta KiHIIBOK. KJIOHIYHI CynOMH apTUKYJSAIIHHOT MyCKyIaTypH
JieXKaTh B OCHOBI1 3aikannsa. KIOHIYHI CyloMH M'S31B OOJIMYYsl HA3UBAIOTh MIKAMU.
Toniuni cyoomu - e TpUBAJIi CKOPOYCHHS M'SI31B 13 30UIBIICHHSIM IXHHOTO HAIIPYKCHHS.
Amemo3 — 3aXBOPIOBAHHs, I[0 BUHHUKAE BHACTIIOK YPaKEHHS CMYracToro Tiia i
XapaKTepU3YEThCS TMOBUIBHUMH 3BHBUCTUMH MHMOBUIBHHUMH pPyXaMH KiHITIBOK.
Ypaowcenns cmyeacmoeo mina cynpogooicyemocs niOCUIEeHHAM 0e3YMOBHUX peqhieKcis
(3axucHUx, OpiEHMY8ANIbHUX | THUULUX).

IIuTaHHA I CAMOKOHTPOJIIO 3HAHD:
B [0 Take rinepkiHe3w, sKa iX NpuIruHa?
B V JII0IMHU CIIOCTEPIraeThesl akiHe3is 1 TPEMOp y CTaHl crnokoro. [Ipo ypakeHHs
axoro Bigauty [IIHC ue cBiguuts?
B SKi CTpyKTypH BXOJSTH A0 CKJIaTy CTPONANIIAPHOT CUCTEMU?
B Ha3BiTh NpOsiBU 3aXBOPIOBAHHS Ha aTeTO3.
B ki npUYMHU PO3BUTKY TilepTOHYyca?

Jexyia 11
Tema: POJIb KOPH BEJIHKHX IIIBKY/Ib B IHTETPAIIII ®YHKIIIH
OPI'AHI3BMY
ITnan:
1. Mopdgo-gyuxyionanvna opeanizayis kopu.
2. Dyukyii Heokopmexca.
3. Enexmpuuni seuwia y Kopi.
4. DyukyionanvHa acumempis NiKyib.

1. Mop¢o-dpyHkuioHaIbLHA OpraHianis Kopu

3 yciX CTPYKTYp MO3KY KOpa BEIMKHUX MIBKYJb (DUIOT€HETUYHO € HAWMOJIOAIIOKO.
[Ipote BoHa 3a3Haa HAMOUTBIIT IPOTPECUBHOTO PO3BUTKY.

3ayaTKu KOpU HasiBHI BXe y puO y BUIVISAAI HIOXOBUX LHUOYIHMH. Y 3€MHOBOJIHUX
BIJICYTHS BIJJOKpeMJIeHa Kopa. Bmepie BigokpemiieHa kopa (cTapomaBHs 1 1aBHS ab0
annioKkopmexc) 3’SBUNACA y PENTHIIA, y HUX MOoYMHAae (OpPMYBaTUCh 1 HOBa Kopa



(neokopmekc). Y nTaxiB cTapoiaBHs 1 JaBHS Kopa cnabo BupakeHa. TiTbKH y CCaBIIiB
PO3BUBAETHCSI HOBA KOPA.

Y monuHM 4YacTKa CTapojaBHBOI kopu ctaHoBUTH 0,6 %, maBHBOI — 2,2 %,
POMIXKHOI (Me3okopmekc) — 1,3 %, HOBOT — 95,9 %. 3aranpHa 1UI0IIA KOPH Y JTFOIUHH
nocsrae 2200 cM® (ne kBagpat 47 x 47cm). Tinbky TpeTHHa Lii€l MOBEPXHi NMpHIagae Ha
BIJIKpUTI 3aKpPYTKH, pEIITa KOpPH 3axoBaHa y Oopo3Hax. ToBIIMHA KOpHU y pI3HUX
JacTUHAX MO3KYy CTaHOBHTH Bif 1,3 10 4,5 MMm. YV Kopi HapaxoBYIOTh MPUOIU3HO 10° -
10" Heiiponis, me Ginbire B Hilf DIaNbHUX KITHH. SIKIO VABHTH KOPY y BHIIIS
€IMHOTO TOKPUBY a00 IUIaIa, TO y IEHTPl HOTO MICTUTHCS HOBa KOpa (HEOKOPTEKC), a 3
1oro kpaiB 3HaXOAUTHCS CTapa 1 MPOMIXKHA Kopa.

3a popmoro 1 QYHKIIISIMU HetpOHU KOPU MOHACHA NOOLIUMU HA MPU SPYNU:

- nipamioni Heiiponu. MaroTh TJI0 TPUKYTHOI opMu. Bin Tina Bropy BiAXOIUTH
anmiKaJIbHUM JEHIPUT, a BHU3 — aKCOH, SKUIM 3alildillae KOpy B CKJIQJl HU3XIJHHUX
HEpPBOBUX NUIAXIB a00 3aKIHUYETHhCS B IHIIMX Iapax KOpH. AMIKaJIbHUM JCHIPUT, a
TaKoK KOpPOTKI Oa3ayibHI JEHAPUTH MICTATh Oararo IIWIIMKIB, HAa SIKMX pPO3TaIlOBaHI
CUHANTU4HI KOHTaKTH. [lipaMi/iHI HEUPOHH € PYXOBUMH;

- 3ipuacmi HelipoHu, ado KiimuHu-3epHa. MalwTh KOPOTKI Jy>K€ PO3railyxeHi
JIEHIPUTH 3 IMUTIUKAMU. 1X aKCOHU (OPMYIOTh BHYTPIlIHLOKOPKOBI 3B SI3KH;

- 6epemeHono0ioni Heluponu. MaroTh TOBTUM aKCOH, PO3TAlIOBAHWN BEPTUKAJIBHO
Y1 TOPU30HTANIBHO, € ACOIIaTUBHUMH.

Tina 1 BIAPOCTKY ONMUCAHUX HEHPOHIB PO3MILIYIOTHCS BIOPSIKOBAHO 1 YTBOPIOKOTh
okpeMi wapu. Hoea kopa € wecmuwiapogoro. MoneKynapuuili wiap CKIaJa€eTbCs B
OCHOBHOMY 3 TIE€PEIJIETEHUX BOJIOKOH, OUIBIIICTh IIMX BOJIOKOH — alliKajdbHI JACHAPUTH
MipaMiTHUX KIITUH. 306HIWMHIN 3epHUCmMUil wiap — 1e BEIWKa KUIbKICTh JIpIOHHMX
31pyacTUX KJIITUH. 3OBHIIIHINA MipaMiIHUWA IIAp CKJIAJA€TbCi 3 MIPaMIAHUX KIITHH
CepeNHbOI BENUYUHU. BHympiwiHiil 3eprucmuii wiap MiCTUTH 3ipyacTi KIITUHU. TyT
3aKIHYYIOThCSl BOJIOKHA, IO HAYTh BIJ cHeHUPIYHUX sAep Tajdamyca. BHyTpimHiN
mipaMiHUN [1ap YTBOPEHUHN BEIWKUMH TipaMigHUMHU KiniTuHamu. HaiOunbmn 3 HUX —
e cizaumcwki kaiimunu beua, € y niepeleHTpaNIbHIN 3aKpyTIl. AKCOHU IUX KIJIITUH
YTBOPIOKOTh nipamioni i kopmuxooyrvoaphi winsxu. Ilonimopghuuii wmap yTBOpeHUI
BEpETEHONONIOHIMH HelfpoHaMu. IX aKCOHU YTBOPIOIOTH KOPMUKOMALAMIYHI ULTSAXU.

Xo4a CTpyKTypa HOBOI1 KOpU B MPHUHIIUII OJHOPITHA, OTHAK BUPAKEHICTH OKPEMUX
mapiB y pi3HUX [JUISHKAX KOPU HEOJHAKOBA. 3a WUUMOApPXIMEKmMOHIKON,  TOOTO
HIUTHHICTIO, pO3MIiIIeHHSM 1 opmoro HelponiB bponman (1909) posainus kopy Ha 52
nmosisi. 3HauyHO TMi3HIIIE Oynma po3poOseHa ¢yHKIIOHaIbHA Kiacu@ikallis pi3HUX 30H
Kopu. BusBHUIIOCKH, 0 BUJUICHI 32 TICTOJOTIYHUMHU O3HAKaMH TOJIS B 3HAYHIN Mipi
301raroThCs 13 30HaMHU, IKUM Ha OCHOBI (D1310JIOTIYHHUX 1 KJIIHIYHUX JAHUX MPUIUCYIOTh



neBH1 QyHKII.
Jinauku xopu, 6 sKux nepesaxcaromv NipamioHi HEUPOHU € PYXOBUMU, Mi, 8 AKUX
3ipuacmi — € YymaueuMu, a mi, 8 IKUX 6epemeHoNn00iOHI — acoyiamueHUMU.

2. dyHKUII HEOKOPTEKCA

Heoxopmexkc Binnosigae 3a oOpoOKy ¥ IHTEpHpeETaIlilo CEHCOPHOI 1H(opMallii, a
TaKOX 3a YIPABIiHHS CKJIATHUMH JOBUIBHUMHU pyXaMu. TyT po3TalioBaHi LEHTPH, LIO0
OepyTh ydacThb y IIpollecax MHCIEHHs, MOBM 1 mam'sTi. HoBa kopa € OCHOBOIO
CBIJIOMOCTI ¥ 1HTEJICKTY.

HoBa kopa numuThca Ha Yomupu Yacmuru: 10008y, Mim'sHy, NOMUTUYHY, CKPOHEB)),
KOJICHA 3 SKUX MA€E CeHCOPHI, pyx06i i acoyiamusni 3onu. CripoOu TIOB’S13aTH CEHCOPHI,
PYXOBI 1 BHIIII MICUX14H1 QPYHKIIIT 3 KOHKPETHUMH JUISHKAMU KOPH BIJIOMI II€ 3 MOYaTKY
X1X cr. Tomi BuHUKIA (peHonoris. @penonozia — Teopis po3podsieHa [amiom,
IPYHTYBaJIach Ha YSBICHHSAX IMPO TE, IO MPO PO3YMOBI 1 MOpPAJIbHI SKOCTI JIIOIUHU
MOXKHA CYIMTH 3a pe3yJibTaTaMu JEeTAIbHOrO BUMipy ii uepena. Hiburo neBHUM prcam
0COOHMCTOCTI BI/IMOBI/IaI0Th KOHKPETHI JAUISTHKU MTOBEPXHI TOJIOBHOTO MO3KY. L1 morsiau
HE MajJM SKUXOChb CEpPHO3HHUX HAyKOBUX OOIpyHTyBaHb. OpjHak, He3abapoM
HarpoMaJuiIoch 6araro 1aHux npo crenudiuni GyHKIi KOHKPETHUX 30H KOPH.

CencopHi 30nu Kopu

[lepmia comamo-cencopna 30na PO3MINICHA Y 3AYEHMPATbHUX 3AKPYMKAX
mim ’sanux uacmok. Cronu HaaXondaTh aepeHTH Yepe3 3ajHi  BEHTPaIbHI  sjpa
TajaMmyca BiJl pelenTopiB MIKIpH 1 pyXoBoro amapary. [Ipoekinii Tijia mobynoBaHi TyT 3a
comamomoniunum npunyunom (KOXHIA [OUISHLI TUIa BIANOBIAAE AUISIHKA KOPH).
HaiiGinpiry moBepxHIO 3aiiMae MPOEKIlisSs PElenTopiB KUCTi, TOJIOCOBOTO arapary,
o0nuyysi, MEHIIy — TyjayOa, cTerHa, TOMUIKH. Y XM)KHX 1 NpHUMariB € 1e ¥ Jpyra
comaro-ceHcopHa 30Ha y AuUtsaHI CuiabBiEBOT OOPO3HH.

[lepBuHHA 30p06a 30na po3TamioBaHa y nomuiuynux yacmkax. CIoau HaIXOIATh
adepeHTH BiJ 30BHINIHIX KOJIHYACTUX TII TajaMmyca. Y JiBY MIBKYJIIO MPOEKTYIOThCS
oOu/IB1 MpaBi MOJOBUHU CITKIBOK, y TMpaBy — oOuBI JiBi. CyMIIIEHHS Y KOXKHINA MIBKYI1
30pOBHX MOJIB 000X OYEHl JISKUTh B OCHOBI OiHOK)IApHO20 30py. HaBKONO MepBUHHOI
3HAXOJUTHCS BTOPUHHA 30poBa 30Ha. [Ipu i1 ypaskeHHI CIOCTEPIraeThcs BTpaTa 30pOBO1
mam’sITi.

[lepBuHHA cyx06a 30na po3TalioBaHa y ckpoHesux wacmkax. CIOON HATXOIATh
adepeHTH BiJl BHYTPIMIHIX KOJIHYACTUX TUL [[7s1 11i€1 30HM XapakTepHe moHomoniune
npeocmasHuymeo Kopmiceo2o opeana 3asumxu (pi3Hi JUITHKM KOPTIEBOTO OpraHa
MIPOCKTYIOTHCSI B PI3HI JIOKYCH CIIyXOBOi1 30HM). OMHOOIYHE TOIIKOKEHHS CIIyXOBOI
30HU CYIIPOBOIKYETHCS TIYyXOTOI Ha MPOTHIICKHE ByXO. [IepBHHHY CIyXOBY 30HY



oTodye BTOPUHHA. TyT 3.iliCHIOEThCA iHTepIpeTalis ModyToro. Il ypaxkeHHs
HPU3BOJIUTH JI0 BTPATH 3IaTHOCTI PO3Ii3HABATH CJIOBA (C108eCcHA 21yxoma).

KopkoBuit yenmp cmakoeozo ananizamopa po3MILICHUN TEX B CKPOHeSil acmyi.
Cronu HaaxoasTh aepeHTH BiJl HUKHBOTO 3aJIHBOTO siJIpa TajlaMmyca.

KopkoBuii uenmp Hnioxoeozo amnanizamopa po3MiLIeHUA B cmapiu Kopi, 8 mak
38aHoMy Hiox08omy Mo3Ky. IIpu y ypakeHH1 eaukonodibHOi 3aKkpymKuy HIOXOBOTO MO3KY
CIIOCTEPITAIOTHCS HIOX08I 2antOYUHAYil.

Momopni 30nu Kopu

[lepBuHHA pyxoea 30na PO3TAILIOBAHA Y nepeoyeHmMpalbHill 3aKkpymyi, BIAMOBIIAE
32 CKOPOYEHHS OKpEMHX M’si31B. YTBOPEHa  CYKYIHICTIO BEpPTHUKAJIBbHUX KOJOHOK
HelipoHiB. KokHa 3 KOJIOHOK BIiANOBiAA€E 3a 30y/KEHHST a00 TajibMyBaHHS OIHIET epynu
MOMOHEUPOHIB, SIKI IHHEPBYIOTh OKpeMuil M’s13. HallO11b1ry 1uto1iy 3aiiMaroTh KOJIOHKH,
10 PETYIOOTh IISUIBHICTD NMaJbIIiB, T'Y0, I3UKa, HATMEHIITY — Ti, 1110 IHHEPBYIOTh M’ SI3H,
CIIMHU, KIHIIBOK. Y TMEPBUHHY PYXOBY 30HY HAQJAXOAUTh 4yTiIWBa iHMOpMAIlis Bij
MePEAIICHTPATLHOT 3aKpyTKU. BBaXkaroTh, 10 TYT BUHUKAE 3a/IyM, a00 i7es pyXy.

Buwy pecynayito oosinbhux pyxie 30ilicHioroms 100060 uacmku xopu. B ix
nepeouix 8iodinax 8i006y8acmvcs C8i00Me NPOPAMYBAHHS O0BLILHUX PYXi8, (hOPMYBAHHS
memu nogedinku. Ilpu yvomy euxopucmosyemovcsa Il-ea cuenanvha cucmema. Pyxu
nmporpamyeTbcsi a00 y BIJANOBIAbL HAa 30BHINIHI CJIOBECHI CUTHaIuW a00 3aBIsSKU
MUCJIEHHIO CaMOl JIIOAUHU (BHYTPIIIHBOT MOBH). OT)K€ MUCICHHS CHPUYUHSAE 3MIHY
HEWPOHHOI aKTUBHOCT1 KOPH.

Acouiamueni 30Hu Kopu

VY npumariB 1 JIOAMHU BOHU 3aiiMaroTh HaMOLIbIIy TUiomy HeokopTekca. Cromu
HAJXONIATh aEepeHTHI IMOYIbCH BIJ PIZHUX PEIENTOPHUX CHCTEM, TOMY iX IIe
Ha3UBaIOTh 30HAMU NEPEKPUGAHHA AHANI3amopie. ACOILIATUBHI 30HU 30IUCHIOIOMDb
inmeepayiro uymaueoi iHgopmayii, yum 3abe3neuyiomsv GNI3HABAHHS NpeoMemis 3a
y4acTIO KIJTBKOX CEHCOpHMX MopanbHocTel. Ilicns excmupnayii BianoOBITHUX
MEePBUHHUX CEHCOPHUX 30H, BIAMOBIAI acOIaTUBHOI KOpM HE 3HUKaIOTh. OTxe
IMITYJTECH TYIH HAJIXOSITh HE BiJl IEPBUHHOI CEHCOPHOI 30HH.

Ha cborogni BCTaHOBJIEHO, 110 MiM’AHI [ CKpOHegi acOIiaTUBHI 30HU OEPyTh
y4acTh y CIPUUMAaHHI MPOCTOPOBUX CIIBBIAHOLIEHb JOBKULIS 1 pO3TALIyBAHHS Y HHOMY
BJIACHOTO T1JIa, @ TAKOXK Y GOpMyBaHHI MOBHU.

Jlooni acoiaTuBHI 30HA MArOTh JIBOOIYHI 3B’ SI3KU 3 JIMOIUHOI0 cucmemoro. Boun
KEePYIOTh MIPUPOKEHUMH TIOBEIIHKOBUMH PEAKITISIMH 32 JIOTMTOMOTOI0 Ha0yTOTO JOCBIY.
[IpedponTanbHa J060€KmoOMia CyNpPOBOIKYEThCS pO3NMagaMU  HE 1HTENEKTYy, a
€MOITIOHAJIbHUX peakiliid. [IJist XBOpHUX 3 MOITKOKEHUMH JIOOOBUMH 30HAMHU XapaKTepHa
IMITyJIbCUBHICTB, PO3raJIbMOBAHICTh, €M(opis Ta 1HILI TPOSIBU MCUXIYHOT HECTIMKOCTI.



Jnsg  KIIHIYHOI  J1arHOCTHKHW, 3BUYAiHO, 3py4YHO TOB’S3yBaTd KOHKPETHI
1HTerpaTuBHI (QYHKIIT 3 TEBHUMH IUITHKAMU KOpH. AJie B OCTaHHI POKH B JIOCJIIIaX Ha
TBapHHAaX Oyl OTpHUMaHi JaHl, SKi MOCTaBWJIM TMiJ CyMHIB KJIACHYHI YSIBIEHHS IPO
MOJIJT KOPHY Ha CEHCOPHI, pPyXOBi 1 aCOIiaTUBHI 30HH.

Ha mrypax 3 BHKOpPHUCTaHHSM MEpPOKCHIA3u XpiHy (OapBHHUK MEPEHOCUTHCS IO
BOJIOKHAM aKCOHHHMM TPAHCIIOPTYBaHHSM) MOKa3aHO, IO BC1 00JIACTI KOPU OTPUMYIOThH
30pOBY, CIYXOBYy 1 coMmaToBiclepalbHy adepeHTalio Bimx Tamamyca. Micms s
acoIllaTUBHUX 30H MK CEHCOPHUMH TOJISIMU IPOCTO HEMAE.

[Ticnst pyiiHyBaHHS BIIOBIIHUX MEPBUHHHUX MPOCKIIHHUX 30H KOPH TBAPUHHU HE
CTaBaJId Hi CJIMUMHU, HI TTTyXUMHU.

AKCOHM MaiiKe BiJ BCIX 30H KOPU MIAXOISATH 10 MEPEAHIX POTiB CIIMHHOTO MO3KY
(Tak, HIOM BcAd Kopa pyxoBa), IPUYOMY IOMIKOJDKEHHS NEPBUHHMX MOTOPHHX 30H
MPAKTHYHO HE CIPUYUHSE PYXOBUX PO3JIa/liB, SKIIO HE BPAXOBYBAaTH PyXH MaJIbIIIB.

Xoua KJIaCHYHMM (PyHKLUIOHANIbHUNA MONLT KOPH 1 3JA€ThCS y)KE 3pYyYHUM, HE
BHUKJIFOUEHO, 1110 B HEJTAJIEKOMY MallOyTHbOMY 1151 KOHIIECTIIIsl Oy/ie 3aMiHEHA 1HIIOIO.

3. EJleKTpuuHi IBMIIA Y KOPi.

XapakTepHUM TPOSBOM AISUTBHOCTI KOPH BEJIUKHUX MIBKYJIb € HAsIBHICTb (POHOB0T
enekmpuyHoi pummixu. BiaBeNeHHs €NEeKTPUYHOI AKTHMBHOCTI KOPU Bl MOBEpPXHI
rosioBu cobaku 3aiiiciuB y 1912 p. B.B. IlpaBauu-HemuHchkuid, a Bi TOJIOBU JTIOMUHA
—I'. Beprep B 1929 p., gxuii 1 3anporoHyBaB TEPMiH enexkmpoenyepanozpama (EET).

[Ipu GimonspHOMY BiJBEIEHHI JBa €JICKTPOIM BCTAHOBJIOIOTH HA IIKIPl TOJOBH.
[Ipu yHINOASAPHOMY — OJIMH Ha HIKIP1 TOJIOBH, 1HIINI Ha BYCl YU MEPEHICCI.

B rocTpux gocnizax Ha TBapUHAX, IPU HEUPOXIPYPTrIUHUX OTEPallisiX eIEeKTPOIU
BCTAaHOBIIIOIOTh Ha KOpi (erekmpokopmukozpama, avo EKI'). AMmuiiTyna KOJUBaHb
EKT y 10 pa3iB 6inbma, Hixk EEI.

VY nopociioi JIOAMHM y CTaHl CIOKOKO 1 33 BIJICYTHOCTI 30BHIIIHIX MOApPa3HEHb
(3aKpuTi 04Yl) PCECTPYETHCS anvgha-pumm, SKU HANUOIIBIN XapakTepHUU IS
NOMUNUYHUX YACTNOK.

Konmu nronvHa mepexoauTh 31 CTaHy CIHOKOK Y AISUTBHICTH (CHpuiiMae 3BYKOBI,
30pOBI CHUTHaJIM, PO3yMOBa poOoTa) anbda-puT™M 3MIHIOEThCS Ha Oema-pumm. Take
SBUIIIC HA3UBAEThCS decunxponizauicio EEIL, abo oenpecicio pummy, abo peaxyiero
BIOKPUBAHHS OYell.

[lepexin mrOMMHU 31 CIOKOIO JO CHY XapaKTepU3yeTbCs TMOSBOIO IMOBLIBHO
XBUJIBOBOTO mema-pummy. Ha mouatkoBux cramisx Hapkosy. Lleit putm peectpyeThbes
TaKOXX Ha MOYAaTKOBUX CTAJIAX HAPKO3Y.

[lix yac TIMOOKOTO CHY 1 HAPKO3Y PEECTPYEThCS Odenvma-pumm (1€ 3 MEHIIO0



JaCTOTOIO 1 OUTBIIIOI0 aMILTITYIOIO).

Y HOBOHApOKEHHMX BiJCYTHS (DOHOBA puTMika. Briepie BoHa 3 SBISETHCS Y Billl
35 muiB. 3 18 mo 60 pokiB EEI' ne 3a3nae 3min. Ilicas 60 pokiB ¢goHOBa pUTMiKa
CHOBUIBHIOETHCA.

Xsuni EEI" € pesynasratoM anre6paiuHoi cymariii moCTCUHANTUYHUX MOTEHIAIB —
30ymmuBux 1 ranpmiBHux (3IICIT 1 T'TICII). 3 oOMexeHHSM HAAXOIKEHHS y KOpY
adepeHTHUX IMMYIbCIB (CIOKINA, COH) Tpymna HEWPOHIB KOPH MOXKE 30yIKyBaTHChH
OJTHOYACHO 1 TpalloBaTH CHHXPOHHO, TOMY B pe3ylbTaTi CyMarlii IOTEHIlaliB
BUHHMKAIOTh BUCOKO aMIUTITyAHI XBWI (ajab(a-puT™, TeTa-puT™, IeiabTa-put™M). Komm y
KOpYy HaIXOJWTh BEIMKAa KUIBKICTh a(EepeHTHHX IMIYJIbCIB, Y HEHWpPOHAX MOXYTh
HEOJIHOYACHO  BWHUKATA  TOCTCHHANTHUYHI  MOTEHIllamu, TOOTO iX  pobora
JIECUHXPOHI3YEThCSA. BUHHMKAIOTH XBUJI1 OUTBIIOI YaCTOTH 1 MEHIIOI aMmruniTyau (Oera-
pUTM).

[TpoBiany pons y popmyBanni EET BilirpatoTh iMIyabCH 3 MIKOPKOBUX CTPYKTYP,
ocobmmBO 3 Taimamyca. BumanmeHHs Tamamyca TpPHU3BOAUTH 1O TOBHOTO 3HUKHEHHS
anbda-puTmy.

EEI' BnactuBa TUIbKM XpeOeTHHM. Y raHmiisx komax EEI'-xonuBaHHA He

BUABJIAIOTBHCA.

5. DyHKUIOHAJIbHA aCUMETPis MiBKYJIb

DYHKYIOHAIbHA ACUMEMPIs NOAA2AE Y YIMKOMY PO3NOOLNT PYHKYIU MIdHC NIBKVIAMU.
Xo4va y OUIBIIOCTI XpeOETHUX CTPYKTYpa MIBKYJIb € MPAKTUYHO 17IEHTUYHOI0, Y 6arathox
CCaBIIIB MpaBa MIBKYyJS TOB’si3aHA 13 aHANI30M KOHKPETHHX MPOCTOPOBHX YHHHHKIB
CepeloBHUIla, a JIiBa — 00pOOIIsie CUTHAIM BUXOJSYHU 3 iX BIJIHOCHUX O3HAK. Y TBapuH
acuMeTpiss (YyHKIINH € 1HAUBIAYaJbHOI, 3HAYHOIO MIPOIO 3yMOBJIEHA HABYaHHSIM 1
3aJIEKUTH BlJ peaibHUX OOCTaBHH. Y JIOJMHU JIBO - YU MPABOPYKICTh (IOMIHYBaHHS
MIBKYJIb BIATIOBITHO) € HE3MIHHOIO O3HAKOKO MIPOTATOM >KUTTSL.

OyHKIIOHANIbHY aCHUMETPI0 BHMBYAIOTh y XBOPUX 13 TpaBMaMH MO3Ky a0o
YpaXeHHSIM (po3ujenienHsa Mo3Ky) 4d MEPEeTHHOM MO30JIUCTOrO Tija, /1€ MPOXOIATh
OUIBIIICT, BOJOKOH, IO 3 €IHYIOTH MBKYm. BusiBieHo, mo oJominywoua (nisa y
NPagopYKUX) Ni6KYIsi MO3KY bepe yuacmu 6 30iliCHeHHI aOCMPAaKmHo-102iYH020, d NPasa
— 00pa3HO-eMOYItIHO20 MUCTIEHHSL.

VY nronuHu Jjiea niekyna 3abe3reuye WICHOPO3IIbHY MOBY, YMTaHHS, MUCAHHS,
aHAI3YIOYHM 1 CHHTE3YIOYM CIIOBECHI CHTHAIM CIUPAETHCS HA TPAMATUYHY CTPYKTYpPY
MOBH. AJie 0e3 y4yacTi npaesoi niekyni PO3yMOBHUM IMPOIEC BTpavya€ CEHC, OCKUIbKU TYT
3HAYEHHS CJIIB aHANI3yeThCSl HA OCHOBI IHTOHALIMHOTO KOMIIOHEHTY, IO BUIUISE B

MOBHOMY HOTOHi KOHKPCTHC 3HAYCHH.



CriocTepexeHHs 3a JIIOAbMH 3 PO3ILEIUICHUM MO3KOM TOKa3allu, 10 #PAea Ni@Ky1A
3MaTHa 37]aTHA COpPUHAMATH 1 PO3PI3HATH OKPEMi CJIOBa 1 PO3yMITH OCHOBHI JIOTIYHI
3B’SI3KM MK HUMH, ajie 0e3 iX ycBigomiieHHS. DYHKIIEO 11801 nigk)yni € aHa13 3ByKOBO1
000JIOHKH cJI0Ba Ta 3HAUYCHHS 1H(OpMaIlii, 10 HATXOAUTh. TyT K€ MICTUTBCS TEHETUIHO
3yMOBJICHA 37IaTHICTh MPAIOBaTH 3 aOCTPAKTHUMHU 3HAKOBUMHU CHMBOJIAMH, TPU YOMY
BOXJIMBUM € TIPUHITUI BUKOPHCTAHHS 3HAKIB, a HE Crocid ix komyBaHHS. SKIIO .1i6a
niekyns 3MIACHIOE PO3YMOBI oOIllepallii Ha OCHOBI a0cTparyrodoi 1 y3arajabHIOKUOT
GyHKIIT 32 JOMOMOTOI0 KOHKPETHHX CHUTHANIIB (3HAKiB IMO30aBICHUX KOHKPETHOTO
3MICTY), TO npasa — orepye oopa3zaMu i CHMBOJIaMU, sIKi 30epiraroTh 03HAKH MOIIOHOCTI
3 peaJbHUMH 00’€KTaMU (MaJIOHKH, i€pormidu, MKTOrpaMH Ta 1H.), SIKI HECYTb IS
mrofed 1iHdopMaIlilo 3po3yMily HE3aJICKHO BIJT MOBM CIIUIKYBaHHS. [lpasa niexyns €
Qinocenemuuno Oaeuiwia, MAae BIOHOWEHHA OO0 apxaiunux Gopm MUCIeHHs, SKI
IDYHMYIOMbCA HA  HAOYHUX VAGNEHHAX, 00pa3ax, CUMBOIAX, OOMOBHUX 3Ac00AX
nepeoasamis inghopmayii.

OO6uaBil MiBKYIl (PYHKIIOHYIOTH Y3rO/KEHO, JOMOBHIOIOUM OJHA OJAHY, ajie M

YaCTKOBO I'aJIbMYIO4YH OAHA OOHY, IO BUABJLIETHCA IIPU 6JIOKYBaHHi OIIHi€I 3 HHUX.

I[uTaHHs 11 CAMOKOHTPOJIIO 3HAHD!
Sk kinacudikyroTs HeHpOHU KOpH 32 GOPMOIO 1 QYHKIIISIMH?
Jle po3raiioBaHi OCHOBHI CEHCOpPHI 30HH B KOP1?
SIKy QyHKIII}0O BUKOHYIOTh aCOI[laTUBHI 30HU?
Ske noxomkeHHs (POHOBOT EIEKTPUUHOT aKTUBHOCT1 KOpH?

Ha yomy 6a3yeTbes sButie pyHKIIIOHAIBHOI aCUMETPIi MIBKYIb?

Jexuyia 12
Tema: 3AKOHOMIPHOCTI YMOBHO-PE®JIEKTOPHOI JIAJIBHOCTI
KorPHu
Inan:
1. 3aeanvui o3naxu ymosuux pegnexcis. Knacugixayis ymoenux pegnexcia.
2. Ymosu eupobnenns YP.
3. Mexanizm 3aMuKauHs mumMuacosux 36 s3Kie.
4. TI'anomyeanns VP.

1. 3aranbHi o3Haku yMoBHUX peduiekciB. Knacudikaniss ymoBaux peduiekcis.
Ymosnuit pegpnexc (YP) — ye npucmocysanvha peaxyis 10OUHU | MEAPUH, KA



30itchroembcs suwumu giodinamu [[HC 3a80aKu ymeopeHHI0 MuM4aco8ux 36 s3Kie
MIJIC HeUupoHamu Kopu, Wo CAPUUMAIOmMb YMOBHUL NOOPA3HUK, [ HeUpoHamu Oyeu

be3ymoeHo20 pegexcy.

Biominnocmi mixc ymosnumu (YP) i 6ezymoenumu pepriexcamu (bP):

bBP yP

IPUPOKEH1 Ha0yTi B IIPOIIECl OHTOTEHE3Y
BUJIOBI1 1HIUBITyaJIbHI
MOCTIH1 HEMOCTINHI
BIJINTOBI/Ib HA aJICKBATHI MTOJIPa3HCHHS Ha Oy/Ib-SKi MMOAPa3HEHHS
3aMHUKaIOThCS Ha PIBHI CIIMHHOTO € TIepeBaXHO (YHKIIIEIO KOPH

MO3KY 1 CTOBOypa TOJIOBHOTO
peaizyeTbcs Yepe3 MOCTIMHI HEPBOBI Yyepes TUMYACOBI 3B’ SI3KU
HNUISIXU BUPOOJIAIOTHCA Ha OCHOBI bP

Knacugpikauia ymosenux peghaexcie

3a xapaxkmepom yMOBHO20 NOOPAZHUKA:
HaTypaibHl (YTBOPIOIOTHCS Y BIJNOBIb HA JiI0 MNPUPOJHUX O3HAK OE3yMOBHUX
MO/IPa3HUKIB, HANIPUKJIIAJI, CIMHOBUIICHHS Ha 3alax 1 BUIJIS 1K1);
mTy4YH1 (YTBOPIOIOTHCS Yy BIAMNOBiAb Ha 1HIU(EpeHTHI aisi 0e3yMOBHO-pe(IeKTOPHOI
peakiili moApa3HUKHU, HATPUKJIIAJ, CIMHOBUIIJIEHHS Ha CBITJIO JIAMIIOYKH).

Hatypanbai YP yTBOPIOIOTBCS 1 3aKpIIUIIOIOTHCS MIBUAIIE, HiX mTy4Hi. [lens,
AKe He 0aumio m'sca Gaiiayxe A0 HbOTO, ajie BApTO MOMY OJIMH, ABa pa3u CIpoOyBaTH 1
3'SIBISIETHCS  CIAMHOBUAUTBHUM pediiekc, a Ha JIAMIIOUKY Ied peduieKc 3aKpITUIIOETHCS
TICJISL JIECSITH TTIOBTOPEHb.

3a doicepenom yMOBHUX NOOPAZHUKIG:
€KCTEepPOPELENTUBHI (B1AIrPatOTh BAXJIUBY POJb Y (POpMYBaHHI MOBEIHKH, HABUYAHHI);
IHTEpPOPEIENTUBHI (PEryIIO0Th TOMEOCTa3, 3a IHTEPOPEIENTUBHUMHU TOIPa3HUKAMHU
OpraHi3M BIJUJIIKOBYE Yac, HalpHKIad, BUIUJIEHHS TPaBHOTO COKY KOJM 4ac 00ixy,
MpOKuAaHHsS 06€3 OyIMIbHIKA);
MPOMpPIOPELENTUBHI (BIAINPalOTh BAXKJIUBY pPOJb y BHPOOJEHHI PYXOBHUX HaBUKIB,
npodeciiHol MaCTEPHOCTI).

3a cmpykmypor yMOSHUX CUSHATIE:
MOHO MOJAJIbHI (HAIIPUKJIIA, TIOAPA3ZHUKOM € 3BYK);
KOMIUIEKCHI (MOAPa3HUKU CBITJIO + 3BYK + JOTHK). B 5KHUTTI, SIK MpaBUIIO, CUTHAJIOM €
KOMIUIEKC TIofpa3HuKiB. Hampukian, Temno, 3amax, M sKa MIEPCTh KIIMIKH € CUTHAJIOM
YMOBHOTO CMOKTaJIbHOTO peIIeKCy TS KOIICHST.

3a uacom 0ii yMo8HO20 i 6€3yMOBHO20 NOOPAZHUKIB!
301KHI (MIKPIMJIEHHS AAI0Th OJpa3y Micis Aii YMOBHOTO MOJPa3HUKA);



BiJicTaBIeHI (TKPITIICHHS Aat0Th yepe3 5-30 c. micis aii yMOBHOTO MOApPa3HUKA);
3aMi3HIOBAJIbHI (MAKPITIJIEHHS 1at0Th Yepe3 1-3 XB. miciist i1 YMOBHOTO MOAPa3HUKA);
CTioBi (MIAKPITIIEHHS JAI0Th MICIS MPUITMHEHHS 11 YMOBHOTO TIOJPa3HUKA).
PiznoBuyom chimoBux YP € pediiekcu Ha yac, sSKi yTBOPIOIOTHCS y BHUIIAJIKY
PETYIIIPHOTO TIOBTOPEHHSI 0€3yMOBHOTO MOAPAa3HUKA Yepe3 TIEBHI MPOMIKKH 4Yacy.
3anesicHo 8i0 HAABHOCMI NIOKPINJIEHHA!
MO3UTHBHI (IT1IKPITUTIOIOTHCS, BUKIUKAIOTH JIi1);
HEraTUBHI (HE MAKPIILUIIOITHCSA, 3aTPUMYIOTh Ji10).
3a epexmopHnoro o3nakoio:
BEreTaTUBHI (BBAXKAIOTH 1110 YMOBHO-PE(ICKTOPHOMY KOHTPOJIIO ITiJIIAI0THCS Maike BCi
BHYTPIIIHI OPTaHu);
COMAaTOPYXOBI.
3a o6Oionociunum 3HauyeHHAM: CTareBl, OAaTbKIBCbKi, OOOPOHHI, XapyoBi,
JIOCHITHUIBKI, IMITAIlIHI.
Kpim moeo pospizusiome ymosHi pegnexcu:
I mopsinky — MiAKPIIITIOIOTHCS O€3yMOBHUM MOAPA3HUKOM;
II mopsiaKy — NAKPIILIIOIOTHCS YMOBHUM pediiexcoM | mopsnaky;
III mopsiaky — miAKPIIUTIOI0TECS YMOBHUM peduiexcoM Il mopsiaxy 1.1.71.
VP Bumux nopsiikiB 0coOJIMBO XapaKTepHI I JIOAUHA. BOHU JiexkaTh B OCHOBI
PO3BUTKY MHUCIICHHS.

2. YmoBu BUpoOienHs YP

1. 30iz y uaci 06ox noopasznukie inougepenmno2o (YMOBHOTO), 1[0 BHUKJIHKAE
opienmyesanvHuil peghiexc 1 6€63yMOBHOTO, IO BUKIMKae Oe3ymMoBHUU pediekc. YP
MOXKHAa BUPOOUTH MPAKTUYHO HE OyAb-sSKW YMOBHMI Mojapa3HHUK. B oxaHiei cobaku B
nabopatopisix 1. IlaBnoBa Hisik He BmaBasiocss BUpoOUTH YP Ha OyiabkaHHS BOMM.
BusiBunocs, mio OyiabkaHHs B MONEPEAHBOMY KHUTTI i€l cOOaKU Bxke Maio Miclie. Bona
JIOBTHI Yac KA MPU KyXH1 B CTOJIOBIH, /1€ TOCTIMHO KUITUIA KOTIIH, 1 10 TOTO % CO0aKy
TaM HIKOJIU HE roayBaiu. ToOTo OynbkaHHS HE Oyso Ui Hei IHAupepeHTHUM, a Oyio
TJIbMIBHUM TOJIPA3HUKOM.

2. Ymoenuii noopaznuxk nosunen nepeoyeamu 0ii 6e3ymoeHozo. SIxmo cobaky
HE TOJyBaTH, a MOTIM BHUPOOIATH y Hei YP Ha TKy SIK MiIKPIIJICHHS, TO HIYOTO He
BUIIE.

3. Ymoenuii noopaznuk noeunen oymu ¢hizionoziuno ciadwium 3a 6e3ymoeHuil.
Cursan mpo moch He MOXKe OyTHM BaXKJIMBIIIMM, HIXK T€ IO BIH CHOBINIAE. TOMYy Tak
BaXXKO BUpoOUTH YP Ha OomboBe moapasHeHHs (ymap cTpymoM). BoHO BHKIMKae
3axucHI peduiekcu, a He opieHTyBaibHi. [. IlaBmoB cdopmyitoBaB 3akOH CHIIOBHX



crhiBBigHOWIEHb. [Ipu mocTiiiHIN cumi 0e3yMOBHOTO MOJpa3HHKA BEIUYHMHA YMOBHOTO
peduiekcy 3alekuTh BiJl CUJIM YMOBHOTO MOJAPa3HUKA: YUM BOHA OijIbIlIa, TUM YMOBHHIMA
pediekc CHIIbHINMIMA, ajie ToabIine 301UIBIICHHS CUJIM YMOBHOTO TIOJpa3HUKA BEIE 0
nocnabieHHs] YMOBHOTO pedIiekcy. 4. Bucoxui cman
30yonueocmi I[HC. Tlounnatouu nepii gocmiau 3 BuBueHHs YP L.IlaBnoB moOymnyBaB
“geaici MoGYaHHA”, B SIKMX 3HAXOMWJIMCS CKCIIEpUMEHTaIbHI KaMepu 3 aOCOIIOTHOIO
3BYKO130JIsIIi€10. BusiBuocsa, 1m0 B TakuX KaMepax COOaKkd 3aCHHAIOTh, OCOOJIHMBO
co0aKu-CaHTBIHIKHU (pi3Ke 0OMexkeHHs ad)epEeHTHUX IMIYJILCIB), IKUM JIJIs MATPUMaHHS
BJIACTUBOTO M JIsUTBHOTO CTaHy HEOOXITHUN MOCTIHHUHN IPHUTIK iH(OpMarIii.

5. I1io uac eupoonennn YP ne nosunni oiamu cmopoHHi NOOPA3ZHUKU.

YTBopenuss YP BinOyBaetbcsi y aABi cranii. Ha cranii eenepanizayii  ymoBHY
pedrexkTopHy nir0 HaOyBae HE TUIBKM YMOBHUW CHUTHAJ, SKUW IJIKPIUIIOETHCSA, a U
6mm3bki 10 HBoro. Hampuknan, skmo y cobaku BupoOunn YP Ha 3Byk yactoTtoro 400
['t, To ¥ 3ByKH 3 yactoToro 200 1 600 I'i Texx BUKIMKAIOTh pedieKTOpHY BianoBiab. Ha
cTafll cneyianizayii peieKTopHa BIANOBIAb BUHUKAE TIIbKA Ha 3BYK 400 I'1.

3. MexaHi3m 3aMUKaHHsI THMYACOBUX 3B’SI3KiB

CriouaTKy iCHYBaJO NPUIYIIEHHS, 1[0 TUMYAacOBI 3B'SI3KM BCTAHOBIIOIOTHCS Y
KOp1 B TOPU30HTAJILHOMY HaIpsIMI 3 YUaCTIO dCOYIAMUBHUX T KOMICYPAIbHUX BOTOKOH.

Axio B A0pociioi co0aku BUIATUTH MOTHIMYHI YaCTKM KOPU, TO BOHA BTpavae
BC1 CKJIaJIH1 30poBi pedekcu (Taka cobaka He BMI3HAE CBOTO rocmojaps, Oanayxa a0
CMauHO1 1%ki, Oaiimyke NUBUTHCSA Ha KIIIKY, Ky paHille NepeciiayBaia - ~HCUXiuHa
cninoma”). Cobaka 6a4ynuTh, 00XOIUTH MEPEUIKOIM , AJI€ HE PO3YyMI€E 3MICTY MOOAUYEHOTO.
I Bce Taku cobaka MOXke yTBOPIOBATU YK€ MPOCTI 30poBi peduiekcu. OTxe 1 B 1HIINUX
00nacTsIX KOpU 3HAXOMATHCS KIITHUHH, 11O COpHiiMaroTh 30poBi curHanu. Lli daxtu
MPUBEIN J0 TYMKH, [0 TPOEKIIIHHI YyTIUBI 30HM NMEPEKPUBAIOTh OJHA OJHY, TOOTO €
acoriaTuBHl 30HU. PO3CifgHI €JIEMEHTH HE B CTaHl 3aMIHWATU CIIEIla130BaHl KJIITUHH
anpa HJs YTBOPEHHS CKJIAQAHUX THUMYAacCOBUX 3B S3KiB. AJie SKIIO BUIAJICHHS
MOTWJIMYHUX YaCTOK BUKOHAaTH B PaHHbOMY Billl, KOJH II€ HE BIAOYJIOCH 3aKpIIJICHHS
MPOEKIIMHUX 30H, TO Taka TBapMHa HAOyBa€ 3MaTHICTh BUPOOJSATH CKIATHI 30pOBI
pediexcu.

[Ti3Hime movanmu CTBEPIXKYBAaTH, ILIO0 y BCTAHOBJIEHHI THMYacOBHUX 3B S3KiB
MOXYTh BIJITPaBaT pojib 1 BEPTUKAJIBHI IUISAXU KOpa — MiAKipka — kopa. AdepeHTHi
IMITYJIbCH, 1110 BUHUKAIOTh HA JIIF0 YMOBHOTO TIOJpa3HUKA, HAIXOJATh Yepe3 Taiamyc y
CEHCOpPH1 30HU KopH. TaM BOHU MiIaI0THCA aHaJi3y 1 00poOili, MICs Y0r0 HU3X1AHUMU
[UISIXaMU TIOBEPTAIOThCS B crierudivHi 1 Hecenu(idH1 YTBOPH MiIKIPKH, 3BIAKH 3HOBY
MOBEPTAIOTHCS Y 30HY KOPKOBOTO MPEACTABHUIITBA OE3yMOBHOTO peIIeKCy.



Yy iCHYIOTh TOPU3OHTAIbHI THMYACOBI 3B S3KM MIXK KOPOIO PI3HHX IiBKYIb?
BignoBine Ha 11e nmuTaHHa Oyjga OTpUMaHa B JIOCIIJAaXx Ha TBapUHAX, SKUM 3pOOUIIH
OTIepaIlilo PO3IIEIUICHHS MO3KY IUISXOM Mepepi3aHHs MO30JUCTOrO Tila 1 MepeaHboi
KOMICYPH 1 pO3IUICHHS IEPEXPECTY 30POBUX HUISIXIB. SKIIO B OMIEpOBAHOT TAKUM YHHOM
MaBIu BUpoOUTH YP Ha CBITIIO, CIpSMOBaHE JHILE B OJHE OKO, a MOTIM CHPSMYBAaTU
CBITJIO B 1HIIE, TO HisKoi peakiii (ymMmoBHOro pedruekcy) He Oyne. OnHak, mpu
30epeKeHHI MO30JIUCTOTO Tijia 1 Apyra MiBKYJIS BUSBISETHCS HAaBYCHOO. MoO30TUCTE
TUJIO 31MCHIOE TIEPEHECEHHS HAaBUYKHU 3 OJTHI€ET MBKYII HA 1HIITY.

€ Oararo CBiTYEHb MPO T€, 10 TUMYACOBI 3B'SI3KM MOXKYTh yYTBOPIOBATHCH MIXK
MiKIPKOBUMU IIEHTpaMH. Y IJIa3yHIB 1 NTaxiB yTBOpeHHs YP Morke 3xaiiicHIOBaTHCh Ha
piBHI CMYTacToro Tija, y pu0 — Ha piBHI MO30UYKa 1 CEPETHHOTO MO3KY.

Hemae ennHoi TOYKM 30py IIOA0 MEXaHI3MIB 3aMUKaHHS TUMYacOBHUX 3B’ SI3KIiB.
[IpuxuJIbHUKU MOpghonociunoi zinome3u BBaXarOTh, WO IMIJI 4Yac YTBOpPEHHsA YP
B1J10YBa€ThCS PICT BIPOCTKIB HEPBOBUX KJIITUH a0O0 MIMMHUKIB 1 TAKUM YHHOM Ha HUX
YTBOPIOIOTHCS MI)KHEUPOHHI 3B'SI3KH.

[IpUXUIbHUKN QYyHKUIOHANbHOT 2inOmMe3u BBAXKAKOTh, 110 YTBOpPEHHS YP
MOB'A3aHE 13 MIJBHUILEHHSAM 30yUIMBOCTI KOPKOBHUX KJITHH, SIKI O€pyTh Yy4yacTb B
YTBOPEHHI YMOBHO-peduiekTopHOro 3B'si3ky. lle migBumieHHs 30yMJIMBOCTI MOXKHA
peecTpyBati  Oe3MOCEPEaHBO BUMIPIOIOUM TMOPOTH TOJApPAa3HEHHA KIITUH. Tak
BCTAHOBJIEHO, 1110 BHUPOOJEHHS PyXOBOro yMoBHOro YP  cympoBomxyerbcs
MIJBUILIEHHAM 30y/JIMBOCTI KIIITUH PyXOBOTO aHai3aropa. fAkmo YP 3aranbmyBsaru, TO
30y/NTMBICTh X KJIITUH 3HIXKYETHCS JI0 MOMEPEIHBOTO PiBHS.

BuBUEHHS €JIEKTPUYHOI aKTUBHOCTI HEPBOBUX KIITHH IOKAa3alo, 10 HA cmaoii
eeHepanizayii 'y (HOpMyBaHHS YMOBHOTO peQJieKCy BTATYIOThCS HEUPOHM BEIUKHUX
oOmacteii HOBOI KOpHW, 1 MTIAKIPKOBUX CTPYKTYp: <2inokamna, ecinomanamyca,
pemukynsapuoi popmauii cepeonvozo mo3sxy (ippadiayis). B Mipy 3akpimieHHs pediekcy
AKTUBHICTh HEHPOHIB 3HUXKYETHCS, MEpPUI 32 BCE B HECNEUUPIYHUX CTPYKTypax 1
MiaKipii, a nmoTiM 1 B kopl. Cmaodia cneyianizayii yMOBHO-pEe(IIEKTOPHOI peakIlii
CYNPOBOKY€ETHCSI 3MEHIICHHSIM KIJTBKOCTI HEHWPOHIB, SIKI “HaBUAIOThCA, SIK B 30HI
MPOEKIlii Oe3yMOBHOTO, TaK 1 YMOBHOIO IIOAPA3HUKIB (KOHYEeHMpayis YMOBHO2O0
30)00iCeHHs1).

4. l'anbmyBanus YP

Buwa nepsosa OisnvHicmv Tpynmyemuvca Ha 080X NPOMUNEHCHUX NPOYecax —
30y0tcenni i zanbmyeanHi. 3HAUCHHs TaJlbMyBaHHS: 3aBASKHU TaJbMyBaHHIO OpraHi3M
3BUIBHSIETBCS BIJl HEMOTPIOHWX YMOBHUX pedrekciB. Po3pi3HSAIOTH 30BHINIHE 1
BHYTPIIIIHE TaIbMyBaHHS.



3o06niuine 2anbMy8anna — nposaGIAECMbCs Yy NOCAAONEHHT YU NPURUHEHHT YMOBHO-
pedhnexmopnoi peaxyii nio wac 0ii cmMOpoHHIX NOOpa3HuKie. 30BHINIHE TaIbMyBaHHS
TUM CWIBHIIIE, YMM CWJIbHIIIMKA CTOPOHHIN MOIpa3HUK 1 YuUM CIaOIUid YMOBHHIA
pedrnexc. CTOpOHHI MOAPA3HUKY, SIKI IPU MOBTOPEHHI MOCIA0IIOI0TH CBOIO TaJbMiBHY
TIF0 HA3UBAKOTHCS MuUM4acogumu 2arvmamu. ICHyIOTh 1 nocmitini eanvma — 1€ OOTBOBI 1
IHTEpPOPEUENTUBHI OJPa3HUKHU. PI3HOBUIOM 30BHIIIHHOTO TAJIbMYBAHHS € HO3AMEMHCHE
2anvomyeéannsa. Po3BUBaeThCS y KIITHMHAX KOPU MiA Yac Aii YMOBHOTO IMOJpa3HUKa
HaaMmipHOi cuiu. [lo3amexkHe rajabMyBaHHSI € OXOPOHHMM, BOHO oOepirae HEpBOBI
KIITHHA B HAaIMIPHOTO BHUKOPUCTAaHHS EHEPreTHYHUX pecypciB. [lpuxmamom
M03aME)XHOTO TaJlbMyBaHHSI € 3allilieHiHHSA (BUOYX, BaKKE MOpAJIbHE MOTPSCIHHA).
30BHIIIHE TalbMyBaHHS € mpupomkeHuM. [. [laBnoB mosicHIOBaB HOro sIBUIIEM
OJTHOYACHOT HETATUBHOI 1HIYKIIIi B KOP1 MiBKYJIb.

Buympiwine canvmyeannsn neo0xigHo BupoOiasiti. BoHo € HaOyTuM.
Po3spiznsarome mpu 6uou 6HympiuiHb020 2anbMy8aAHHA:

- 32acaroue (PO3BUBAETHCS KOJIU JIisi YMOBHOTO TMOJpPa3HUKA HE MIIKPIMLUIIOETHCS).
[IpunyckaroTh, 1110 TIpU LBOMY PYHHYIOTbCS THMYAcOBl 3B’SI3KH. 3racaHHs JIC)KHUTH B
OCHOBI 3a0yBaHHS;

- Ougpepenuirosanvue (BinnoBimae 3a cremiaiizamito YP, ToO0TO po3pi3zHEHHS
MOJIPA3HUKIB, OAHI 3 SKUX HIAKPIIUIIOIOTHCS, a 1HII Hi). JudepeHiuiiine raabMyBaHHS
BUPOOJIIETBCA TUM IIBHJLIE, YUM MEHIIOD € CXOXICTh MIDK MOJIpa3HUKaAMU.
BupoOssitoun nudepeHiiiiiie raabMyBaHHS BCTAHOBUJIM 3[AaTHICTh COOAK pPO3PI3HATH
KOJIbOPH;

- 3ani3znine (yTBOPIOETHCS B TIpolieci BUpoOieHHs 3ami3HumX YP). fAkiio miakpinieHHs
MOCTYIIOBO BIJIQJIATH BiJl TIOYATKY Jii YMOBHOTO curHainy, To ¥YP 3amizutoerbcsa. ToOTo
3aMi3H1IEe rajJbMyBaHHS MPOSBISETHCS Y BIICYTHOCTI YMOBHO-PE(IIEKTOPHOI peakilii Ha
MoYaTKy Jii yYMOBHOTO mMoOApa3sHUKa. Y 30yMIMBHX TBapvH (XOJIEPUKIB) 3armi3HiIe
raJbMyBaHHS PO3BUBAETHCS BAXKKO 1 MOBLIBHO.

SAxUM YMHOM HEMIAKPITUICHHS] YMOBHOTO MOApPa3HUKA 3yMOBIIIOE MOCTA0MEHHS 1
npunuHeHHss YP peakuii? buibimicte HEHpodi3i0NoriB CXUISIOTECA A0 AYMKH, IO
BHYTPIILIHE TaJIbMyBaHHS HE HAJEKUTh O CYTO KOPKOBUX HPOLECIB, a € PE3yJbTaToM
KOPKOBO-ITIKOPKOBUX 1HTETpalliil. BUCIOBIIOIOTHCS MPUITYIIIEHHS, 0 32 KJIITUHHUMU
MeXaHI13MaM{ BHYTPIILIHE TaJIbMyBaHHS € MOCTCUHANTUYHUM 1 371HCHIOETHCS 32 y4acTIO
rama-aMiHOMACJISIHOT KUCJIOTH.

IIuTanHs 1JI CAMOKOHTPOJIIO 3HAHD!
B fxi BIIMIHHOCTI M)k 0€3yMOBHUMU Ta YMOBHUMH pediekcamu?
B Sk yTBOPIOIOTHCS YMOBHI pediiekcu Ha yac?



B Illo take ymoBH1 peduekcu II-ro mopsinky?

B Sk nmosicHIOIOTH MOpPQoJIoTiyHA Ta (PYHKI[IOHAJIbHA TITOTE3U MEXaH13M 3aMUKaHHS
THMYaCOBUX 3B’ S3KiB?

B Yu norpebye cremniaabHOTO BHPOOICHHS 30BHINIHE TaJbMyBaHHS YMOBHHUX
peduekcis?

Jekuia 13

Tema: IIOHATTA I1PO BUILY HEPBOBY JIA/IBHICTH JIIO/IHHH

Inan:

1. ®Dinocenes i esonoyis BH/I.

2. BH/: Ilepwa i Opyea cuenanvui cucmemu Oivichocmi. Ilowsmms npo
IHCMUHKMU.

3. Tunu BH/ 3a I.1l. Ilagnosum.

4. Pozseumox BH]/[ 6 oumoecenesi.

5. Illopywenns BH/I.

1. ®isnorenes i esomonis BH/{

be3xpeoemni meapunu. 3[aTHICTH 10 HaBYaHHS TIEIO YW 1HUIOK MIPOIO
IMpUTaMaHHa BCIM HUBUM oprasni3mMam. HaBiTh icTtoTam, m030aBJI€HUM HEPBOBOI
cucteMu. Y iHGY30pii HAKONMMYEHHS 1HIMBIAYaJIbHOTO JOCBITY BUSBISETHCSA ) opmi
36UKAHHSI — TIOCTYTIOBOTO 3MEHIIIEHHS, a 3r0JIOM 1 3HUKHEHHS peakilii Ha MOAPa3HUK
(BiOparlist), IKUI TOBTOPIOETHCS YePEe3 MEBHI MPOMIKKH Yacy.

VY 4epBiB 3 HEPBOBOIO CUCTEMOIO BXKE MOKHA BUPOOUTH 3aXUCHI YMOBHI peghriexcu
yHuxauus. Haripuknan, 1OoMoBUiN YepB'sK HABYMBCS YHUKATH NOJPA3HEHHS, TIOBEPTAIOUH
B Te¢ KoJiiHO T-momiOHOro J1abipuHTy, 7€ MOro He Bpakae €IEeKTPUYHUM CTPyMOM. Y
TIOJIIXET BUSIBJIICHO 3/IAaTHICTH IO YTBOPEHHS Xap4OBHX YMOBHUX Pe(IIEKCIB Ha CBITJIO 1
BiOpailito, Ky MOB'sI3yI0Th 3 MosiBOIO B ix [[HC creriaibHOro acoliaTiBHOTO HEHTPY —
2pubOnoOiOHUX M.

Buwum  oOe3xpedbemnum TBapuHaMm  (WICHUCTOHOI1, MOJIOCKH)  BJIACTUBE
(hOPMYBaHHS NO3UMUBHUX Ul HE2AMUBHUX (2aNlbMI6HUX) YMOBHUX pedhnexcie. Y KpaliB i
PIUKOBUX pakiB MOXXHa BUPOOUTH Xapuosi YMOGHI peghiexcu Ha c8imjiosi, 00MuUKosi,
cmamoxiHemu4Hi NOOPA3HEeHHs, a MAKoXC 32acarde ma ougepeHyiine 2anbMy8aHHsI.
JIns KOJNEKTUBHUX KOoMax (OIKOJM, MYypallKh, TEPMITH) XapakTepH1 CKIAOHi gopmu
NOBeOiHKU — 5K IHCMUHKMUBHI, mak i yMoeHo-pedhiekmopni. Harpukman, OmKomm
Jerko (popMyroTh MIIHUM yMOBHHM peduekc micis 5—10 moeaHaHb HIOXOBOTO YU



30pOBOr0 MOJpa3HUKA 3 1KE. Y HUX TaKOX BHUSBIECHO BClI BUIU BHYTPIIIHHOTO
raJibMyBaHHS. 3a PIBHEM PO3BUTKY '"PO3yMOBHX 3110HOCTEH" TOJIOBOHOT1 MOJIHOCKH
MOCITAf0OTh HAWBHUINE Miclie cepen Oe3xpeOeTHuX. Y HHUX YTBOPIOIOTHCA Ci008I,
KOMNJIEKCHI YMOBHI pedhiexcu, yci euou GHYMPIUHbO20 2aANbMYBAHHS, 30IUCHIOEMbCS
3MIHA CUCHATILHO20 3HAYEHHS YMOBHUX NOOPA3HUKIE.

Lllsuokicmv 6upobieHHsT npocmMux YMOBHUX peqhieKCi@ HaA aAdeKeamui ma
OI0102IUHO 3HAYUYWI YMOBHI NOOPASHUKU € NPUOTUZHO OOHAKOBOIO ) 6CIX MBAPUH.

XpeOeTHi TBapunm. J[yxe cimaOki TUMYacoBi 3B'SI3KH, M0 (GOPMYIOTHCS Y
JAHIIETHUKA, TPYHTYIOTHCS Ha SBHUINl cyMallii 30yJKeHHS — TaK 3BaHl cyMayiiiui
pedrexcu. Y KOCTUCTUX pUO MOKHA BUPOOUTHU pi3HI YMOBHI pedIeKCH Ha CBITJIOBI,
3BYKOBI, HIOXOB1 TIIOJIPA3HWKH, MAarHiTHE TIOJIe 13 Xap4OoBUM YH OOJHOBUM
IIKPIMUICHHSIM, SIK1 3racaroTh, KOJHU iX HE MAKPIIIIOBATH, 1 CAMOBIIHOBIIIOIOTHCS Yepe3
IIEBHUM 4ac.

BBakaroTh, 110 3 IUIa3yHiB (dYepernax), MOYMHAETHCSA KIPKOBHUH THI €BOJIOLIT
MO3KY: 3'SIBJISIOTBCS 3a4aTKHM HOBOI KOPU 1 BUHUKAE TaJlaMO-KIPKOBa CUCTEMa 3B'SI3KIB.
VY Hux BHoepie cepen XpeOeTHUX PO3BUBAETHCA 3/IaTHICTh 10 YTBOPEHHS acoyia-
MUHUX YMOGHUX pe¢hnexcig. BOHM 31aTHI BHUpPINIYBATH MPOCTI EKCTPamoJsALiiHI
3aBIaHHS, HAPUKJIIAJ nepedbauamu Hanpsam pyxy Xapio8020 noOpa3HUKA.

Y mraxiB  acomiamii MOXYTh ~ BHUHHKAaTH MK  Pi3HOMOJAJIbHUMU
noapazHeHHsMH. [Itaxu 370aTHI 10 hopmysanua noHsams npo KilbKiCmb, CX0dxcicms —
BIOMIHHICb, cumempito. BOpPOHOBI BHUSBISIOTH 3a4aTKH €JIEMEHTAPHOI PO3yMOBOI
aisibHOCTL. Ilpote ocnonum nosedinkoeum axkmom y 6Cix nmaxie € npupoodiceHa
peaxkyiss — IHCHUHKM.

Hwmxai  ccaBmi  (koMaxoigHi Ta TPU3YHH) 3JaTHI J1O0  oprasizaiii
LJIECTPAMOBAHUX CKIIAJIHUX PYXOBUX aKTIB, 3/11MICHEHHSI OPIEHTOBHO-/10CIITHULBKUX
peaKIIii.

[HTEHCUBHUIT PO3BUTOK HOBOI KOPU Yy GUMAUX cCCA6Uié HATAE iM 3]1aTHOCTI
cuHme3sy8amu KOMNIEeKCHI NOOPA3HEHHs. PI3HOI MOOaNIbHOCMI 8 00He cheyuiune ymogHe
NOOpPA3HEHHs | HA OCHOBL YmMBOplo8anux acoyiayii eupobnsmu ymoeui pegnexcu |l
nops0Ky, KOJIW TOJpa3HEeHHs HaOyBae CUTHAJIBHOTO 3Ha4deHHs. Taki ocobmmBocti BH]]
ICTOTHO YIOCKOHAJIIOIOTh MOBEAIHKY TBapUH. Acoliallli CTaHOBJISATh OCHOBY PO3yMOEOi
dianvnocmi monuau. BoHu 3a0e3meuyioTh BHUCOKOC(DEKTUBHUN MeEXaHI3M 00pOoOKH
iHpopmanii, SkUil TONErHIye W yIOCKOHAIIOE TMPOLEC Ti3HAHHS, (QOpMyBaHHS
a0CTPaKTHOTO MUCIICHHS 1 WICHOPO3A1IbHOI MOBH.

2. BH/: Ilepma i apyra curHajbHi cucremu pgiiicHocti. Ilonsarrs mnpo
IHCTHHKTH.



OcHogor 8uwoi Hepeosoi OisIbHOCMI € CYKYNHICMb 0e3YMOBHUX I YMOBHUX
pegrexcis, ki 3abe3neuyiomv  HAUOOYLIbHIULE NPUCMOCYBAHHS 00 3MIH  YMO8
HABKOIUUHBbO20 CEPe00sULYd.

Ilepwa cucnanvna cucmema — 1e cucrtemMa pedIEKTOPHUX peakiliii Ha
KOHKpPETH1 TMOJpa3HEHHs, 4YyTTEBE BiAOOpakeHHs 0Opa3iB AIWCHOCTI, BIACTUBA
TBapUHAM 1 JIOAHHI. [i YTBOPIOIOTH K O€3yMOBHi, TaK i YMOBHI MOJpa3HEHHs, SKi €
CUTHaJaMU 0€3yMOBHHX MOJIPA3HEHb.

Maiixke BCl TBapMHH CHUIKYIOTBCS MK COOOI0 PI3HUMH 3ac00aMu: pyXH,
MiMiKa, 3ByKH, 3amaxu Tomo. L{i 3aco0u € eneMeHTaMu nepeuHHOi MOBuU SKa OTIepPYE
BIAYYTTSAMH 1 YSABJICHHIMH — 00 noHamiunutl pieens. JloguHa W aHTPOIOIIU
OTIAHOBYIOTh 6MOPUHHY MOEy, B SIKiii 3'SBISIOTHCS TOHSATTS, aOCTpaKIlli, mo He
OMOCEPEIKOBYIOThCSL CIIOBOM, — piBeHb 008epOalbHUX HOHAMb, MO0 pa3oM 13
MEPBUHHOI0O MOBOIO YTBOPIOE TEpITy CHUTHAJbHY cucTeMy. JlpecupoBaHi MamyrH,
MOXKYTh BUMOBJIATA OKPEMI CJIOBA 1 PEUYEHHS, IPOTE 11€ HE MOBA, a TUIIOBUNA YMOBHHI
pednekc Ha komaHy (3BYK), a00 Tak 3BaHUU cumyayitiHuil yMOoSHULL pegiexc.

JlochaipkeHHd  T[CHXOJIOTIB  MMOKa3ajlu, 110 MaBNM 3[aTHI  ONEpyBaTH
HANTPOCTIINIMMA MOBHUMH CTPYKTYpaMH, BUKOPHUCTOBYIOUM MOBY KECTIB TIIYXOHIMHUX
YU IITYYHY "KOMITIOTEpHY'" MOBY, ajie¢ HE 3/1aTHI OMAaHyBaTU I'PaMaTUYHO OPTaHI30BaHy
MOBY.

/Jlpyea cucnanvna cucmema — 1€ BIACTUBA TUIBKM JIIOAMHI CHCTEMA
y3arajbHEHOTO BIJOOpaKeHHS MIMCHOCTI y BUIVIAMI TMOHSTH, IO TO3HAYAIOTHCS
CHCTEMOIO 3HaKiB a0o ciB. J1o 1i€i CHCTEMH HaJIeKUTh MOBa (3BYKOBa 1 MUCHMOBA) 1 BCI
CTBOPEHI 3a JIONIOMOIOI0 CJiB MO3HA4YeHHS: J1140a, HOTH, MaTeMaTHYHI CUMBOJIM, MOBa
KECTIB.

Ipyea cuenanbna cucmema — ye cucmema abCMPAKMHO-CUMBOTITUHUX
NnOOpPA3HUKIAE.

n

LII. ITaBnoB mucas: . MOBa... ¢1068a € cuzHanu cuznanie. Bouu € abcrtpa-
TYBaHHSAM BIiJl JTIMCHOCTI 1 JIOMYCKAaIOTh y3arajlbHEHHS, 10 1 CKJIAJa€ CHeIiaJbHO
JOACBKE MUCIIEHHS, IKE€ CTAHOBHUTH CHOYATKY 3arajibHOMIOICHKHIA €MIIIPHU3M, 1 HApELITi,
HayKy — 3HapSIIs BUILIOTO OPIEHTYBAHHS JIOJUHUA B HAaBKOJIUIITHBOMY CBITI 1 B camii
co001."

JluTiHa Ha TEPIIOMY POIll KUTTS BUKOPWCTOBYE BHIKIIIOYHO TIEPITY CUTHAIBHY
cuctemy. CioBo myis Hel € JUIIE YMOBHUM TOAPA3HUKOM, SKMA TOCTYMOBO JI0
TPUPIYHOTO BIKYy IEPETBOPIOETHCS HA MOHSITTS, IHTETPYIOUHI CUTHAJ.

Abcmpakmue MmucienHsi 3HAYHO PO3IIUPIOE TMPUCTOCYBaAJbHI MOXKJIHMBOCTI
moauHu. JlooguHa OTpUMye YSBIEHHS PO 30BHIIIHIM CBIT, HE MalO4d 3 HUM

0e3nocepeHbOro KOHTAKTY, PO MUHYIII MO/1i 400 MPOrHO3yBaTH MalOyTHE.



Esonroyiuno opyza cuenanvha cucmema po3eunynacs 3a808KU CRIIKY8AHHIO 8 MEHCaX
CyCniibcmea, i nocmynogo cmaia OOMIHY8AMU HAO NEPULOI0, 3YMOGTIOYU NOBEOIHK)
8ION0BIOHO 00 1020 YMOS.

3ajIe’KHO BIJ CHIBBIJIHOIIEH, MDK CHUTHAJBHUMH CHCTEMAMHM MOKHA BHUIUIATH
mpu munu r00et. Xy00*CHIU, pO3YMOBULL I cepeoHiil.

Y NOpeACTaBHUKIB XYOoHCHb020 muny JEII0 TepeBa)kae€ IMeplia CUTHaJbHA
CUCTEMa HaJ JApYyroio, Mg HHUX OLIbII XapakTepHE KOHKPETHE, OOpa3HO-UyTTEBE
MUCJICHHS. XBOpPOOJIMBE TMEPEBAKAHHS TMEPIIOI CUTHAIBHOI CHUCTEMU HaA JPYroro
BJIACTHUBE 0CO0aM ICTEPUUHOTO CKJIATY.

[IpeacTaBHUKAM po3yM06020 muny TpUTaMaHHE JAEsSKEe MepeBakKaHHSA APYroi
CUTHAJIBHOI CHCTEMH HaJ TIEPIIO0, SICKPAaBO BHSIBICHE aOCTPAKTHO-JIOTIYHE MHCIICHHS,
HaMaraHHs JeTajJbHO aHaJi3yBaTH MiMCHICTh. XBOPOOJWBE TMepeBaKaHHS IPYroi
CUTHAJIBHOI CUCTEMU HaJl MEPIIOIO € OAHIEI0 3 TPUUUH NCUXACMEHI].

Incmunkmu — ye TpUPOMKEHI (HOPMH CKJIAIHUX TMOBEAIHKOBUX PEAKIil —
CKIIAOHUX Oe3YMOBHUX peqhiieKCis.

Incmunkm (Big JaT. — CHOHYKAHHS) — Yye CYKYHHICMb CMepeomunHux
sudocneyu@iuHux pyxo8ux akmis i CKIa0HUX Gopm noeedinKu, sAKi 30iUCHIOIOMbCS
Ha QoHi eucokoi 30yonusocmi Hepeosux yeHmpig. Sk MpUKIIA] MOXKHA HABECTH TakKi
THCTUHKTH: CaM030epeKeHHS, THI3/10 Oy[IIBHUH, MIrpaLiiiHuii, 0aTbKIBCbKUM, arpeCUBHUM .

[HCTUHKTUBHY TOBENIHKY TBapuH BUBYAE emosaoeida. Taka TMOBEJIHKA
CKJIAJIAEThCSL 3 KOMNIEKCi8 (hikcosaHux Oill — OAHAKOBUX Yy BCIX OCOOMH IMEBHOIO
BUJIy CTEPEOTUITHUX aKTiB, 30KpeMa pyxoBuX. [1iJ] BIUIMBOM BHYTPIIIHIX YK 30BHIIIHIX
MO/Ipa3HUKIB (TOPMOHAIBHOTO (DOHY, TEMIIEPATYPH 30BHIIIHLOTO CEPEAOBHUIIA TOIIO) Y
HEPBOBUX IEHTPAX HAKOMUYYETHCS 30V0HCEHH, IKE 3yMOBIIIOE MOIIYKOBY ITOBEIHKY,
CIpsIMOBaHY Ha 3aJ0BOJICHHS IEBHOI MOTpeOW (TOJIOMY, CIpard, CTAaTeBOTO IOTATY
TOI1I0). BBaXxarTh, M0 IHCTUHKTUBHI PeaKIlii BiI0YBAIOTHCS IiJl BIJIMBOM KIJIFOUOBUX

CTUMYIIIB - penizepis.

3 Tunu BH/I 3a LII. [TaBioBum

IcHye 3B'130k OCOOMMBOCTEN TEMIIEPAMEHTY 3 IEBHUMU aHATOMO-(D1310JI0TTYHUMH
BJIACTUBOCTSIMU IIEHTPAJIbHOI HEPBOBOI cHUCTeMH. TemrepameHTH, ad0 munu 6uujoi
Hepeoeoi OdisnbHocmi (Tunin HepBOBOi cuctemu — 3a [. I1. TlaBmoBum), 3ymoBIeH1
TIEBHHUM CITIBBITHOIIICHHSAM — CUIU, 3PIBHOBANCEHOCMI 1 pyXAu8ocmi OCHOBHUX HEPBO-
BHX TIPOIIECIB: 30VO0HCEHHS 1 2ANbMYBAHHSL.

Cuna 30y0ocenHss — 1€ 31aTHICTb HEPBOBUX KIITHUH aJ€KBaTHO pearyBaTd Ha
CWJIBHI 1 Ty)Ke CHJIbHI TIOJIpa3HEeHHs 0€3 pO3BUTKY MO3aMeXHOTo raibmyBanHsa. Cuna
2a1bMy8aHHs - 1e 3AaTHICTh HEPBOBUX KIIITHH TPUBAJIMN Yac MiATPUMYBATH CTaH



aKTUBHOTO TallbMyBaHHS. 3pi6HOGAdCEHICb HEepBO8UX Npoyecié BU3HAUAETHCS
CITIBBIIHOIIEHHSM CHUJIM 30Y/DKEHHS 1 TaJIbMyBaHHS, PYXIUBICIMb HEPBOBUX NPOYeCi8
3yMOBJICHA MIBUAKICTIO IE€PEXOAYy HEpPBOBHUX KIITHH BiJ CTaHy 30yMKEHHA 0
rajbMyBaHHs 1 HABIAKHU.
[. TI. [TaBnoB BUAINUB TpU CUIBHUX 1 onuH cialOkuil Tunu BH/I, mpu upomy
CHUJIbHI THUMH BIJIPI3HSUIUCS MK COOOK0 3pPIBHOBAXKEHICTIO 1 PYXJHBICTIO HEPBOBUX
MPOIIECiB
/Keaguii mun (CaHTBIHIYHUM TEMIIEpAMEHT) — 1€ CWJIbHHUHA 3PiIBHOBAXCHHI
PYXJIUBHI THUI HEPBOBOI MisSUTBHOCTI. BUSABIAIOTBCSA €HEPris 1 HAMOJETIMBICTH Yy
JOCSTHEHHI METH, CaMOBJaJIaHHs 1 3HayHa PYXJMBICTH HEPBOBUX IMPOIIECIB, SKa
MOJISiTa€ y BMIHHI IMIBUAKO NepeOyI0BYBaTUCS, BUXOIAYH 3 PEATIbHUX YMOB KHUTTI.

Cnoxkithuit  mun  (prermMaTUYHUN  TeMIepaMeHT) — 1€  CHJIbHUH
3piBHOBaXkKeHM, ane iHepTHUi T BHJI. XapakTepu3yroTbcs HEKBAIUIMBICTIO, Y HUX
Pa3oM 3 €HEPTi€I0 1 BUCOKOIO MPAIle3/1aTHICTIO, CAMOBJIAJJAHHSM 1 BMIHHSIM TPUMAaTu ce0e
B PYKax CIOCTEpIraeTbcs 3HAYHUI KOHCEPBATHU3M IOBENIHKH, MPArHEHHS J0 3BUYHOTO
CHOCO0y KUTTS, TOBUILHICTh Y MPUHHSATTI PillIeHb (0COOIMBO B PANITOBUX CUTYAIIIsX).

Hecmpumnuii mun (XOJEpUUYHUNA TEMIEpaMEHT) — 1€ CWIbHUH, aje
HEBPIBHOBRXCHMI THUI HEPBOBOi AisuibHOCTI. (OcobaM 1HOTO THUIY BIACTHBA
3aXOIUIEHICTh, 3 SKOK BIH BUKOHY€E II€BHY POOOTY, IpoTe Oynb-sfika IpiOHUIS MOXKeE
3BECTH BCE HaHIBEllb, IO CBIIYUTH MpO IepeBary 30yIJIMBOTO IMPOLECY HaJ Trallb-
MIBHUM.

Cnabkuii mun (MENaHXOJIYHUN TEMIIEPAMEHT) BIAPIZHAETHCA 3arajibHOIO
c1aOKICTIO HEPBOBOI NisIbHOCTI. [IIBUAKO pO3BHUBAETHCS MO3aMEKHE TaJbMyBaHHS 1]
BWJIMBOM HaBITh TMOMIPHHUX 3a CWJIOK TMOJApa3HEeHb. BoHU Hepimrydi, HE 37aTHI HaIro-
JSITaTH Ha CBOEMY, MITKOPSIFOTHCS Uy>KIM BOJII, MAKOTh Pi3HI KOMILIEKCH HETIOBHOLIIHHOCTI,
iM BIacTUBlI CTpax Tepen Oyab-AKOK BIANMOBITAIBHICTIO, 130JbOBAHICTh BIJl
pEeaIbHOTO KUTTSI.

[{i yoTupu TUMKM € OCHOBHMMHM, XOYa B UHMCTOMY BHUIJISI TPAIISIOTHCS PIJIKO.
HaityacTimie criocrepiratoTbesi MpoMiXkHI (OpMH 3 MEepeBaKaHHSAM BJIACTUBOCTEN TOTO
gy iHmoro tumy. B3aramni 1. I1. ITaBnoB 1 #i0oro mociaiIOBHUKH BBa)KaJI, IO IUISTXOM
KOMOIHAIlli pi3HUX Tpajaliii TPhOX OCHOBHUX THUIOJIOTTYHUX O3HAK MOXXHA BUIAUIUTH
onuzvko 120 munieé euwoi Hepeosoi OifinbHOcmi, OCKUIBKA HEMae HayKOBO
OOTpyHTOBaHUX KpUTEpIiB rpagamii 1ux o3Hak. Ha cporogHi  e€auHOI
3araJbHOBU3HAHOI METOAWKH BU3HAYCHHS THUITY BHINOI HEPBOBOI JISUTBHOCTI JIFOMUHU
HeMae. Tomy, BUKOPHCTOBYIOUM pI3HI KpHUTEpii 1HJMBIAYaJbHO-TUIOJOTIYHUX O3HAK,
BUILISIIOTh TPU (CUNbHULL, cepedHiu, ciabkuti) ado I'STh (JOJa0UM JBa MPOMIKHUX



TUMM MDK CHJIBHUM 1 CEPEIHIM Ta MIXK CEepPeIHIM 1 CITa0KWM) THUIIIB BUIIOI HEPBOBOI
TISITIBHOCTI JIFOIUMHU.

Tun euwoi’ HepB80OBOI OIANLHOCMI € NPUPOONCEHUM [ 8 YINOM)Y U020 3MIHUMU He
mooicua. Tlpore me 1. I1. [TaBaoB MOBIB MOXJIMBICTH 3MIHH OKPEMHX BIACTHBOCTEH
neBHoro Tumy. Hampukiaz, 3017IbII€HHS CHJIM TaJbMIBHOTO MPOIECY HUISIXOM HOTO
TPEHYBaHHS [I€II0 3MEHIIYE HECTPUMHY Blady XOJEepUKa, Y 0COOM CIaOKOro TUIY
MO)XHa 301JIBIITUTH CUJIY HEPBOBOI MISUTLHOCTI NMUIAXOM CHCTEMAaTWYHOTO TPEHYBaHHS
npouiecy 30ymkeHHs. KOHKpeTHUH THUN TEMIIEPaMEHTY JIIOAUHU 3YMOBIIOETHCS
eenomunom, TOOTO CHAJKOBOIO OCHOBOIO ICHXIYHOI MisibHOCTI. [IpoTe moBemiHka
JIOMHU 3aJIeKUTh TAKOXX BiJ 30BHIIIHIX, )eHOmMuUniyHux YMHHUKIB. Y peajbHOMY
KUTTI CIJIaB TCHOTUITIYHUX 1 (DCHOTHMIYHUX O3HAK yYTBOPIOE Xapakmep TIONUHHU. Y
npoleci 1HAUBIAYaJIbHOTO PO3BUTKY THUIM BUINOT HEPBOBOI MiSJIBHOCTI CHpHSIE
(GbOpMyBaHHIO TIEBHUX PHC XapaKTepy, TOMY TOCHUTh YaCTO MPEICTABHUKH OHOTO
THUITY TICUX19HOT JisJIBHOCT1 MalOTh 1 MO10H1 XapaKTepH.

Icnye 38'a30Kk midc munom suwoi Hep8oBoi disinbHocmi i (hyHKYielo bazambox
cucmem opeauizmy, HallpuKiIag puTMOM auxaHHs, xapaktepoMm EEI, ocobiauBocTsiMu
IUTYHKOBOI cekpemii Tomo. HaluiTkinly 3ajeXHICTh BiJf T€HOTHNY BUSBISIOTH Y
JIOJMHUA Takl MOKAa3HUKHU, K PYXJIUBICTb HEPBOBUX IMPOIIECIB, YCIIIIHICTH POOOTH,
HIBUJIKICTh NepepoOsieHHs 1H(popMallii, TPUBAJIICTh CEHCO-MOTOPHUX PEaKIIM.

Bioomo, wo ne 3as6xxcou npupoosiceni enacmueocmi unyoi Hepeoesoi OisibHOC
OamvKig BUABNAIOMbCSA Y IXHIX HAWAOKIS.

Tunu BH/] 3a ncuxonoziyunumu Kpumepiamu

Ha nymky I. Ali3eHka, ABa MCUXOJOT1YHI YUHHUKHA — HEBPOTU3M Ta €KCTpa - Uu
IHTPOBEpCisI — € TOJIOBHHUMH TIapaMeTpaMu OCOOUCTOCTI JtonuHu. Excmpasepm
BIJIKDUTUM 1O 30BHIIIHIX BIUIMBIB, HOr0 aKTHBHICTb Ta IHTEPECH CIPSIMOBaHI Ha
30BHIIIHIH CBIT 1 JIFONIEH, 1110 HOTO OTOUYYIOTh, a IHMPO8epm, HABIAKH, 3aKPUTUI 10 BChO-
ro, MmO ICHye 1032 HHUM, KepyeThcs oOpa3aMu, YSABICHHSMH, JYMKaMHU CBOTO
BHYTPIIIHBOTO CBITY. Y Heépomukie (€MOIIITHO HECTAOUIbHHUX) JIETKO BUHUKAIOTh
JENPECUBHI CTaHU HABITh Y 3BUYAWHUX KUTTEBUX CUTYyaIlIsIX.

I AfizeHK HamMaraBCs BHUSBHUTH 3B'SI30K MK THIIOM OCOOMCTOCTI JIFOOMHU Ta Ti
temnepameHToM. Ha #fioro n1ymKy, cTaOuUIbHUNA €KCTpaBepT BIAMOBIIAE KBABOMY THUITY
(CaHTBIHIYHOMY TEMIIEPAMEHTY ), HECTAOUTLHUN — HECTPUMHOMY THITY (XOJIEPUIHOMY),
CTaOUTbHUN 1HTPOBEPT — CIHOKIMHOMY THNY ((brerMaTuuHoMy), HECTaOUIbHUNH —
cnabkoMy Turly (METaHXONIYHOMY TeMIepaMeHTy). BiH Ta #Woro mociiJoBHUKA
pPO3pOOMIIM BENUKY KUIBbKICTh TICHUXOJIOTYHUX TECTIB, SKl JalOTh 3MOTY BHU3HA4yaTH

TeMIEpaMEHT JIOAWHH, CTYIIHb il €KCTpa - YM IHTPOBEpCii 1 HEBPOTHU3MY, PIBEHBb



IHTENEKTyadbHOTO pPO3BUTKY. Lli TecTH MUPOKO BHKOPUCTOBYIOTH Yy PI3HUX
ncuxo(i310M0TIYHUX EKCIIEPUMEHTaX.

4. Po3Butoxk BH/I B oHTOreHe3I

besymosno-pedhnekmopna Oisnvuicms MO3Ky TPOSIBISIETHCA BXKE HA TPETHOMY
MICAIIl TPEHATaJbHOTO  PO3BUTKY, KOJM 3 SBISIIOTHCS MEpIIl  PyXH  IUJI0JA.
HoBonapomkena auTHHa Mae HH3KY O€3yMOBHUX pe(]riekciB (CMOKTaIbHHMA
XanajabHUW, 3IHUYHUN Ta 1H.). Y IUJIoJla HEMa€ BHUINOiI HEPBOBOI MIsUIBHOCTI. Xoua
BBAXKAIOTh, MO SIKICh €JIEMEHTapHI TICHUXIYHI TMPOIECH BIAOYBAIOTHCS I Yac
eMOpioHaIbHOTO po3BUTKY. [lepini o3HaKW YMOBHHX pedieKCiB BUHHUKAIOTh y JUTHHU
Ha 2 - 3 TIKHSIX KUTTS.

VYV 9 - 10 micsuHOMY Billl JUIS AUTUHU HaOyBa€e 3HAYCHHs 30BHIIIHE oToueHHS. Ha
111 MOAPA3HUKHU B HE1 BUPOOJISIOTHCS YMOBH1 pedIeKCH.

YmosHi pegpnexcu ma cnosecHi noopasHuxku BUHUKAIOTH TMPOTITOM JPYToro
miBpiyYs KUTTA. Jlo KIHIS NEepmoro poky (GpopMyeThcsi Oararo yMOBHUX pe(ieKciB.
CriouaTKy YTBOPIOIOTBCS 8ecemamueni pegpiexcu, OTIM - pyxXo0ei 1, HApELITI — MOGHO-
DPYX06i.

V Bimi Bix 1 10 3 poKiB NPOSBIISIOTHCS BC1 OCHOBHI €MOITii.

VY mporueci po3BUTKY MOBHU CIOYATKy BUHUKAE ii pO3yMiHHS (ceHcopHua moea), a
MOTIM ii BiITBOpEeHHS (MomopHna moea). [lounnarouu 3 2 piunoro Biky lI-ra curnanpHa
CHUCTEMa BKE HE TaK 3aJICKHUTh BiJ [-01, OJHAK MUCIICHHS TUTUHU y 3 POKHU 3aJTUIIAETHCS
B OCHOBHOMY IMPEAMETHHUM.

Bio mosu 3anexcums pozsumok ceioomocmi. Tomy cBinoMicTb popmyeTbes 3 15 -
18 wmicsiiiB, 3 HAOYTTAM >KUTTEBOTO AOCBIAY 1 30UTBIIEHHSM CIOBHUKOBOTO 3ariacy.

[Tepion Bim 3-b0X 10 5-TH POKIB Ha3UBAIOTH “@ikom aghekmuenocmi”. Emorrii
JUTUHU MAaloTh OypXJIMBUHM 1 HECTIMKUU XapakTep. 3 3-piuHOTO BIKY PO3BHBAIOTHCS
pucu 0coOUCTOCTI, Oa’kaHHS MOKa3aTh cede, COPOM’SI3IUBICTb.

Y 5 - 7 poKiB MUCIECHHS CTa€ CIOBECHUM 1 (DOPMYETHCS GHYymMpIWIHA MO6d.
[TounHaroum 3 6-pIvHOTO BIKY AUTHHA MOXE KEPYBaTH CBOEIO MOBEIHKOIO.

Hitu 6 - 11 pokiB BKe MPOSBIAIOTH TUIIOJIOTTYHI OCOOIMBOCTI BHIIOI HEPBOBOI
nisbHOCTI. 3 11 poKiB 3aCBOIOIOTH A0CTPAKTHI JIOT14HI OTepaliii.

Hns nybepmamnoeo 6ixy (11 - 15 pokiB y aisuat i 13 - 17 pokiB y XJIOIMIIiB)
XapakTepHl 3MIHU B CHJIOKPUHHIN cuUCTeMl. Y TMOBEMIHIN 30y KEHHS MEpeBa)ka€ Hal
raJIbMYBaHHSIM. MogneHHs CHIOBUTHHIOETHCA, 3’ SIBIISIETHCS TICUXI1YHA
HEBPIBHOBAXKEHICTh, KPUTUYHE CTaBJIEHHS 10 nopociaux. B 15 - 16 pokis posap II-oi
CUTHAJIBHOI CHCTEMH 3HOBY 3pPOCTa€, MPUCKOPIOETHCS YTBOPEHHS CIOBECHUX YMOBHUX
pediekcis.



Y 15 - 17 pokiB 3aBEepUIYEThCS CTAHOBIECHHS BHINOI HEPBOBOI MAISNIBHOCTI
monuHu.  CTPYKTYpHOIO OCHOBOIO CKJIATHHUX (POPM MOBEIIHKU 1 MCUXIKH JIIOIUHH €
JOOH1 1 HUKHBO-TIM SIHI YAaCTKU KOPH, TUIOIA SKUX B OHTOTEHE31 301IbIIyeThCsl Yy 9
pasis.

5. Iarosoris BH/I

Ilamonoziyni 3miHU NCUXIYHOL QIANLHOCII Y TIOOUHU, A MAKONC BUUOT HEPBOBOT
OISIbHOCMI Y MBAPUH BUABIAIOMBCA Y (OPpMI HEBPO3Y [ NCUXO3).

I. I1. TTaBOB MOMITHB, IO B AESAKUX €KCTPEMAIbHUX CUTYaIIsX Y M1JAOCIITHUX
TBapuH po3BuBaMch TmopymieHHs BHJ[. B maGoparopii Oyno BIATBOpPEHO Takui
eKCIIepUMEHTAIbHUI HEBPO3, BUBYEHO HOTO Mepedir, 110 1aJI0 3MOTY MIAIATH A0 PO3KPUTTS
MEXaHI3MIB JICSIKUX MICUXIYHUX 3aXBOPIOBAHbB JIFOAUHH.

Heespo3 — 11e 000poTHUN (QYHKIIIOHATBLHUN PO3JIaJl BUIIIOT HEPBOBOL ):[F)IJIBHOCTi,
3YMOBJICHUI HEY3TO/UKCHHSIM KIPKOBO-TIAKIPKOBUX YK MUDKITIBKYJIBHUX B3a€EMOJIM.
ExcnepumenTH mMmokaszanu, M0 iCHYIOTh TPU OCHOBHI NMPUYMHHU iX PO3BUTKY. nepe-
Hanpys#ceHHs npoyecie 30y0dcenHs Ui 2aibMy8aHHs aO0 iXHbOI pyxXaueocmi.

Ilepenanpysicenns npoyecy 30y0aicents BiIOyBa€ThCA BHACTIIOK /i1 HAAMIPHUX
MOJIPA3HUKIB: MiJ Yac CUJIBHOTO XBUJIIOBAHHS, BHACIIJIOK KUTTEBUX HENPUEMHOCTEH,
CHCTEeMaTUIHOI TIepEBTOMU. [lepenanpyicents 2anbMi6HO20 npoyecy CHPUIUHIOIOTH
TPUBAJII TaJbMIBHI TOAPA3HUKH, TOHKI JudEpeHIIOBaHHS, MOCTIHHI 3a00pOHU i
OOMEXEHHA. A nepenanpysjicenHs pyxXausocmi HEpBoUX Npoyecié BUHUKAE BHACHIIOK
3MEHIIIEHHS YaCOBOTO 1HTEPBANy MiX MO3UTHBHUM 1 HETATUBHUM MOJPA3HUKAMHU, TIPU
OJHOYACHOMY iX 3aCTOCYBaHHI1, MPHU PANTOBIN 3MiHI MIIIHOTO >KMUTTEBOTO CTEPEOTHUILY,
3BHUOK 1 HAaxWiiB, MNpyd KOHQIIIKTAX MDK OaXaHHSM 1 HEMOXJIHUBICTIO MOT0
3a/10BOJICHHS.

HaiiTunosimowo (QopMOI0 HEBpPO3y € He8pacmieHisa, sSKa BUSIBISETHCA
MiABUIICHOI 30YyIJUBICTIO 1 BTOMIIOBaHICTIO. Hespo3 naeé'aznueux cmanie - y
BUIJISIII HAB'SI3TUBUX CIIOMHUHIB MPO CyMHI, HETPUEMHI MOJIi, MOB'A3aHI 3 COPOMOM,
0e3NMPUYMHHOTO CTpaxy Mepel >KaXJMBUMHU TOAISIMU YW IIOJO0 CTaHy CBOTO 3J0pOB'S,
HaB'SI3MIMBUX 1 1 IEpPEBIPKH BIIACHUX BUMHKIB.

Jns  icmepii XxapakTepHi TIepeBaXaHHAd (YHKLIT MIAKIPKOBUX CTPYKTYp 1
3arajbHa CJIA0KICTh KOPH, MIJABUINEHA YYTIWBICTH IIOAO 30BHINIHIX MOAPA3HUKIB,
SCKpaBa eMOLIWHICTh BIACHUX MEPEKUBAHb, CXUJIBHICTb 10 HAAMIPHOTO (haHTa3yBaHHS,
ITIBUITICHA 3JIaTHICTH JI0 HaBilOBaHHS 1 caMOHaBitoBaHHs. Ilcuxacmenia BUHUKAE TIpU
XBOPOOJIMBOMY MepeBa)kaHH! (YHKIIM KOpU HaJ MIAKIPKOBUMH CTPYKTypamu, IO
BHUSBJISIEThCS 0€3 EeMOIINWHUM CHPUMMAaHHSM 30BHIIIHIX ITOIPAa3HUKIB, IOCTIHHHUMH

CYMHIBaMH 11010 IPaBUJILHOCTI BUMHKIB UM MIPKYBaHb, BTPATOIO BIAYYTTS PEAIBHOCTI.



Ilcuxo3 — boKe HE3BOPOTHE MOPYIIEHHS CBIIOMOCTI M Pi3Ki 3MiHU MOBEAIHKH,
K1 TIPOSIBIISIFOTBCST  PO3NIAJaMU  IM3HABAIBHOI, €MOINNHOI Ta BOJBOBOI JISUIBHOCTI.
[IpyuvHM BUHUKHEHHS 1 PO3BUTKY B OararbOX BHUIIAJKax HE 3'sicoBaHi. BcTaHoBieHO
3B'S30K JEAKUX HEPBOBO-TICUXIYHUX XBOpOO 31 cHenupIYHUMH TOPYLUICHHIMU
CHUHANTHYMHUX MEXaHI3MIB MpOBeNeHHs 30ymKkeHHs. Jleski GpopMu MCcuxo3y 3yMOBJIEHI
3HWKEHHSM BMICTY CEpOTOHIHY B TKaHHMHI MO3KYy a00 CHHTE30M EHJIOTEHHHUX KOMIIO-
HEHTIB, SIKI IPUTHIYYIOTh JiI0 CepoToHiHYy. [[luzoghpenia moB'a3aHa 3 MiIBUIIECHOIO
AKTUBHICTIO O(aMIHEPT1YHOT CUCTEMU MO3KY.

IuTaHHs 11 CAMOKOHTPOJIIO 3HAHD:

B 3a sxumMu o3Hakamu [laBioB BuALIMB 4 OCHOBHI THUIIM BHILOI HEPBOBOI
JUSITBHOCTI JIFOUHY 1 TBAPUH?

B JlaiiTe BU3HAUEHHS 1110 TaKe IHCTUHKTU?

B Ko AMTHHY B PaHHbOMY BiIlll MO30aBWJIM CHIJIKYBaHHS 3 JIFOAbMH, YU 3MOXKE
BOHA OBOJIOJITH MOBOIO?

B B sxoMy Billi 3aBEpIIy€eThCS CTAHOBICHHS BUIIOI HEPBOBOT AiSITHHOCTI JIFOAMHN?

B Ha3BiTh OCHOBHI 3BOPOTHI (DYHKI[IOHAIBHI PO3JIa I BUILOT HEPBOBOI MisNIBHOCTI
JIFOIUHU?

Jlexuia 14

Tema: OIBIOIOI'TYHI MEXAHI3MHU ITAM'ATI

Ilnan:

1. Dopmu i 3a2an1bHa XAPAKMEPUCMUKA NAM M.

2. Mexanizmu KopomkoyacHoi ma 00820MpuUBAIOi nam smi.
3.  Ilopywenns nam’ami.

1. ®opmu i 3arajibHa XapaKTepPUCTUKA MaM’ATI

Ham’amp — 1e cykynHiCcTh mporieciB ikcailii, 30epekeHHS 1 BiITBOPEHHS
iH(popMmallii, sika OTPUMYETHCSI OPraHi3MOM Ha MPOTA31 HOTO HKUTTS.

Dopmu nam’ami: 2eHemuuHa, IMYHONO2IYHA, Heuponociuna. leHeTnyHa —
Halicrapima nam’saTe kuBoro. Lle mam’ste Gionoriunoro Buay. Hocismu reHeTuyHOT
nam’s1Ti € Hykieinosi kucioru (JJHK, PHK). ImyHonoriyna mam'site — 11€ mam’Sth, Ipo
30y/IHMKA [MEBHOTO 3aXBOPIOBAHHS, OB’ A3aHa 3 YTBOPEHHSIM CIIEUU(DPIYHUX aHTUTLI, K1

3HELIKOKYIOTh uykopiaHi Tina. Heiponoziuna nam’ame — 3a0e3nevye 1HIUBITyadbH1



(dhopMH MPUCTOCYBAHHSI 10 HABKOJIUIITHLOTO CEPEOBUIIIA.

[laM’siTh HEPO3PUBHO MOB’s3aHa 3 HaBYaHHAM. L1 coBa BBaXKarOTh CHHOHIMaMH,
ane MK HUMHU € pisHuls. Haguanna — ue HarpomakeHHs iHQopmarii. [Tam’sTh, sk
NICUXIYHE SIBHINE € CKJAHINIOW, HDK HaBYaHHA. [lam’simb ekmouac maxi npoyecu:
Gopmysanns, 3aKpinienHs, 30epexicents i 6i0MEOPeHHs eHePAaM.

Enzpamu - ue cnigu, ki 3anumae iHbopMallis y KIITHHHIA a00 MOJICKYIspHin
CTPYKTYp1 HEpBOBOi cucTeMu. Takuii ciaii Mae XiMidyHy ab0 eJIeKTpUuyHy mpupony. Jeski
EKCIIEpUMEHTaJIbHI (paKTH 3alepeuyroTh eNeKTpUYHy npupony enrpam. Komu HepBOBYy
CHCTEMy IMiJIAI0Th CIEKTPUYHOMY IIOKY abo oxomomkenHro mo t = 0°C, mpu sixiii
3HUKA€ CJICKTPUYHA aKTUBHICTh HEWpOHIB, TO 1HQopMallisa, ska Oyra HaKoImU4YeHa
panime He 3HmMKae. OMHaK, camMe HaBYaHHS, TOOTO HAarpoMaKeHHsS iH(opmarlii ctae
HEMOXKJTUBUM.

Llam sasme 1100uHU Xapakmepuzyemvcs MaKuMu 0COONUBOCMAMU.

B JlionuHa Kpaiie 3amaMm’ aTOBY€ HEBEIUKU oOcsr iHdopmarii, HK Benukuid. Lle
O3Hayae, IO 3alaM SATOBYBAaHHS y MO3KYy JIIOAMHU HE AHAJIOTIYHE 3aIucy
iH(dOopMaIlii Ha MarHiTHUX HOCISX.

B JlionuHa 3amam’sITOBYE€ HE CTUIBKA MOAPOOUIIl, CKITBKH 3arajbHi MOJOXKEHHS.
Konmu uyntaemMo meBHUN pPO3JUT KHUTH, TO 3amam’sITOBYEMO CyTh, a PEUCHHs
3a0yBaeMo.

B 3amam’aTOBYBaHHS BiJIOyBae€Tbcs MoOETamHO. PoO3pi3HIIOTE KOPOTKOYACHY 1
JOBTOTPHUBAITY TIaM’SITh.

B [Ipouec Tpancdopmallli KOPOTKOYACHOT Tam’siTi B JIOBFOTPUBATY Ha3UBaIOTh
KOHCOJIAAII€e0 cuiiB nam’ari. KpiM Toro, BHUILISAIOTH CEHCOPHY, IEPBHHHY,
BTOPUHHY 1 TPETUHHY T1aM’SITh.

Cencopna nam’ame (nepuenmuena) — 1€ Cligu Bijl OyAb-SKOTO 30BHIITHBOTO
BIUTMBY Ha HEPBOBY CUCTEMY, IO 3A1MCHIOEThCA uepe3 penenrtopu (ii TpuBamicts 0,1-0,5
c). Ilepexin iHpopmarlii i3 ceHCOpHOI mam’sTl y OUIbII TPUBAILY BIJIOYBa€ThCA ABOMA
nuaxamu: 1) croeeche Koodysamms cencopHol ingopmayil; 2) npsamuil nepexio 'y
JOBIOTPUBANLYy MaMm’siTh (€ €AUHUM JUIsl TBapUH 1 Manux JiTei). EnextpuyHum
MOJIPA3HEHHSI MO3KY JIIOMHH BJIA€THCS BIIITBOPUTH JTABHO MUHYJII 00pas3u, sIKi JIIOANHA
CrieliaJIbHO HE 3aramM’aToByBaja. YacTuHa iHpopMallii 3 CCHCOPHOI Mam’sITi, He3aJIeKHO
BiJI CBIZJOMOCTI Ma€ MPSIMUN JTOCTYI JO JOBrOTpUBajioi mam’sti. € gaHi mpo OLIbII
TpuBaje 30€peKeHHsS] CEHCOPHUX CHiAiB. € moau (emdemuku), y SIKUX TPUBAIICTb
30epeKeHHSI 30pOBUX KAPTHUH JIOCATAE JIECSITKIB XBUJIUH.

Ilepeunna nam’samep (i TPUBANICTh KUIbKA CEKYHJ — KUJIbKA XBUJIMH) BIJIOBIJIa€
KOPOTKOYACHIN TaM’siTi. Y MNepBUHHIN mam’sTi iHdopMallii 30epiraeTbCs y CIOBECHO
3aKO/IOBAHOMY CTaHl. 3a0yBaHHsS B1JIOyBa€TbCSd BHACHIJOK BUTICHEHHS CTapoi



1H(pOpMaIlii HOBOIO.

BTopuHHa 1 TpeTHHA IaM’ATh BIJIIOB1IaI0Th JOBIOTPUBAJIINA Mam’sITi.

Bmopunna nam’ame (i TpUBaJIICTh KiJIbKa XBWJIMH — KiIbka pokiB). Ilepexin
1H(opMallii 3 TepBUHHOI Y BTOPUHHY MaM’SITh BiJIOYBA€TbCsI 3aBIISIKU YL1ECHPAMOBAHOMY
il nosmopennio. BinrtBopeHHs iHGoOpMalii 3 BTOPUHHOI TaM’ ST 3AIHCHIOETHCS
noBUIbHO. 3a0yBaHHS Ha pIBHI BTOPUHHOI MaM STl 3yMOBJIEHO HEBUKOPUCTAHHAM
iHbOopMaIii.

Tpemunna nam’ame (ii TpUBAJIICTb BCE XKUTTA). EHrpaMu yTBOPIOIOTHCS B
pe3ynbTaTi bacamopiunoi npakmuxy 1 HIKOJIM HE 3HUKAIOTh, XapaKTEPU3YETHCS BEITUKUM
00CsTOM, NIBUIKUM BIJITBOPEHHSM, BIJICYTHICTIO 3a0yBaHHA. Y TPETHHHIN maM’sTi
30epiraroThCs ACsKi MOCTIMHI HaBUKU (YMIHHS TTUCATH, YATATH, TIJIABATH ).

3a xapaxmepom 3anam’imogy8arHs po3pi3HAIOMb 00pA3HY, eMoyiiHy (BIACTUBI
TBapUHaM 1 JIFOJIMHI; 3a11aM’ ITOBYEThCS 1HPOpMALIis, sIKa BUKIMKAE EMOLIMHHUI CTaH; HE
BCTAHOBJIEHO IIO3MTHWBHI YM HEraruBHl emorli MarTh OIbIINK BIUIMB Ha
3armaMm’ATOBYBaHHS 1HQoOpMalii), ymoeHO-pedhnekmopHy (XapakTepHa XpPEOETHHM),
c108ecHo-102iyHy (MPUTAMaHHA TITLKU JIIOMHI).

3alle’)XKHO Bl aHaJi3aTopiB, 3a YYaCTIO SKUX MPOTIKAIOTh  IPOLECH
3armaM’ATOBYBaHHS PO3PI3HSAIOTE: 30pogy nam’ams (y XyHOXKHUKIB); cmyxoey (Y
MY3UKaHTIB, MOJIMIOTIB); pyx08y (OCHOBAa PYXOBHX HABUKIB, JIIOOU 13 PYXOBOIO
nam’sITTI0 T0Ope 3aCBOIOIOTH 1H(OpPMAILiI0 y MPOIIECt ii HAMCaHHA); makmuivHy (HEIo
BOJIOJIIIOTH CKYJBIITOPH).

VY mopuHU nam’ame Haubinews pozsurena y 20 - 25 pokiB 1 30epiraeTbca Ha
upoMy piBHI 10 50 poOKiB, MICIS YOro 3[aTHICTh 3araM’ SATOBYBATH Ta BIJITBOPIOBATH
iH(dOpMaIIil0 TOCTYNOBO MOCHAOIIOETHCA, ajie 3pOCTA€ 3/IaTHICTh YTBOPIOBATH HOBI
acoIlaTUBHI 3B’ A3KHU.

XapaKkTepUCTUKOIO JIIONUHU SIK OCOOUCTOCTI € iHmeneKkm — CKIATHE TICUXIYHE
SBUINE, B CTPYKTYpy SIKOTO BXOASATh MHCJICHHS, IaM sThb, yBara. Y QopMyBaHHI
1HTEJIEKTY BIIIrparoTh POJb CHAAKOBI (PAKTOPH, SIKI MPOSIBISIOTHCS MICTS BiAMOBITHOTO
HaBYAHHS.

Jle y MO3Ky 3HaxomsThCSl MIJISHKHU ISl 3aKPITUICHHS 1 30€pexeHHs mam aTi?
binbuiicTh BYCHUX BBaXKaIOTh, IO 1H(OPMALIS KOLYETHCS HE B OKPEMHUX HEMpOHAX, a B
ix ancamOmsix. Koowcnomy eudy iHgopmayii eionosioae csiti cneyugiunuil HaoOip
Hetiponis. Y Takomy aHcaMO:mi € 10 10-Tu MJIH. CHHArCIB, a 3arubenb 1 - 2 HEMPOHIB He
MPU3BOANTH JIO BTPATH MaM’siTi. Y MO3KYy HEMA€ CIeiaibHOT IUISTHKY ISl 30epeKeHHS
iH(dopmarlii, TOOTO Hemae LEHTpy mam’sTi. Ha chOrogHi BCTAHOBIEHO IO HE TUIBKH
HOBa KOpa, a ¥ TIMoKaMIl Ma€ BITHOIIECHHS JIO T1aM STi.

OTxe, OCKUIbKM TlaM’ITh HE OJHOpiAHA, TO 1ii MexaHi3Mu pi3Hi. IIpo



HEOJTHOPIAHICTh MEXaH13MiB MaM’SIT1 CBIAYATh CIIOCTEPEIKEHHS 32 XBOPUMHU Y AKUX Pi3HI
ypakeHHSI MO3KY BUKJIMKAJIM Pi3HI MOpymeHHs nam’ati. Hanpuknaza, onucani BUNaIKu
KOJIM JIFOIMHA 3aIiaM’sITOBY€E Ba)KKO, ajie IMaM sITa€ JOBro, a0 MOXeE 3amamM TaTH I0Ch
JMIIE Ha AyKe KOPOTKHUi yac, abo BayKKO 3rajiye Te, [0 Ay>Ke BaXKKO 3aram’garaja.

2. MexaHi3MH KOPOTKOYACHOI Ta I0BroTPUBAJIOl mam’ATi

Mexanizmu kopomkouachoi nam’ami

VYV 1938 p. H. PameBcbku 3amponoHyBaB MoO0elb KOPOMKOUACHOI nam sami, sKa
CKIIQZIAETHCS 13 3aMKHEHUX HEHUPOHHUX JIAHIIOTIB, B SKUX TPUBAJIUN Yac IUPKYITIOIOThH
(peBepOepytoTh) HEpBOBI IMIyabcU. Pesepbauin imnynvcie Oyina MiATBEpIKEHA
eKCIIEPUMEHTAIBHO, i1 TpuBamicTh 2 - 12 xB. € npumymieHHs, o i yac peBepoepartii
B1/10yBa€ThCA KOPOTKOYACHE MIABUIIICHHS TPOBIIHOCTI B CUHAIICAX.

€ nokasm, 1o y nporecax KOpoTKO4acHoi mam’siti OepyTh y4acTb J0OHI 1 TIM siHI
ninsHkd - kopu. [lpuyomy, y J0OHIN Kopi BiOYBAa€ThCsl BHYTPINIHbO-KOPKOBA
peBepOepairis, a s TIM SHOI XapaKTepHa TallaMO-KOpPTHKalibHA peBepOepartis.

OTtxe moyatrkoBa iH(OpMaIlisi KOPOTKOYACHO 30epiraeTbCsi y HEPBOBINA CUCTEMI Y
BUDNISIAL OuHamiyHux eHnzpam. Y peBepOalii IMIyJIbCIB BaXJIUBY pOJb BiIirpae
AIETUIIXOJIIH.

Mexanizmu 0oezompueanoi nam’ami

B ocHOBI moBroTpuBanoi mam’sTi Jiexarb CTPYKTYpHI 3MIHM y HEWpOHaX, Tak
3BaHl cmpykmypui enzpamu. Ilicis BIIKPUTTS KOAYBAaHHS TEHETHUYHOI TIIaM’ ATi
MPUINYCKaIKM, 10 MOXIWBO HEWposioriuHa mam’saTh Tex 30epiraerbess B JIHK.
BcranoBineHo, 1110 HaBYaHHS HE MOB’si3aHe 13 30epexkeHHsaM 1H(opmanii B JITHK, ane mifg
yac HaBYaHHS Y HEPBOBIM cucTeMi MOMITHO 30ubIIyeThest BMICT 1-PHK, sxa morpiOHa
JUIsl CUHTE3y OUIKIB. IHri0iTopyu cuHTE3y OLKa MPUTHIYYIOTh 34aTHICTh O HaBYaHHS.
OTxe AOBroTpuBajia IamMm ATh 3aJCKHTh BIJ OlocMHTE3y OUIKIB. BBakaroTh, 110
O0locuHTE3 HEOOXITHUK a00 JUIsl POCTY 1 PEKOHCTPYKIIIT CHHAIICIB, 00 K JIi CHHTE3Y
crienugigyHUX OUIKIB IMam’ sTi.

BianoigHo Oyio0 3aliponoHOBAHO 08I cinome3u 00820CMPOKOBOI nam simi:

1. JloBrorpuBama maM’siTb TIOB’SI3aHA 13 GUHUKHEHHAM HOBUX MIMNCHEUPOHHUX
CUHANMUYHUX KOHMAKMIG YU 3 CIMPYKMYPHUMU 3MIHAMU Y 8JCe ICHYIOUYUX CUHANCAX,
CIPSIMOBAaHUMU Ha MIABUIIICHHS X MPOBITHOCTI.

2. JloBrotpuBajia nam’siTb OB’ sI3aHA 13 BHYTPIIIHbOKIIITUHHUM 30€pEXKEHHSM CIIAIB Y
BUIJISAJII TaK 3BAHUX MONEK) NAM SImi.

Te, 110 B OCHOBI HaBYaHHSI JICXKHUTH MPOIIEC NPOMONMYBAHHS HEPBOBUX ULTAXIB, TIO
SKUM TIOMIUPIOETHCS 30y/DKEHHS BUTVISAAE MpaBaonoaioHuM. LimrocTpariiero Toro, mo B
pe3ysibTaTi HaBYaHHS HMOMOKU HEPBOBUX IMNYIbCi8 Jlecwie 1 weuoule 001armv



CUHANMUYHY 3aMPUMKY € MOJEIBHHUM JOCIIJ 3 TapraHoM: Micis aMmyTalii HmepeaHix
JarnoK, SKUMHU BIH YHMCTUTh BYCHUKH, TapraH HABUYAETHCS KOPHUCTYBATUChH ISl L[bOTO
3aHIMH JTankamu. [Ipu 1pOMy 4Yac CHHANTHYHOI 3aTPUMKH MOTOPHHX IMITYJIBCIB 10
3aJIHIX JIAMOK P13KO CKOPOUYETHCSI.

3 METOI0 TOIIYyKy MOJEKYl MHam’sTi TPOBOAWIM YHUCICHHI eKCHepumeHmu 3
Kauioanizmy, TaK 3BaHl EKCIEPUMEHTH “3 nepenecenns nam’ami”. Ilodartok im
MOKJIANM JOCTIAM 13 TUJIOCKAMHU 4YepBaMu — IUlaHapisMu. “‘HenaBueHux” rmutaHapiit
rofyBaju “HaBYCHUMU ’, Y AKUX TOMEPEIHHO BUPOOMIM 3aXUCHUN yMOBHUM pediiekc. B
pe3ynbTaTi y HaroAOBaHUX TaKUM YMHOM 4YEpBIB BIAMOBIIHUN pediekc BHUPOOISIBCS
3HaYHO mBUIIE. JlOoCiIM MpOBOAUIIN 1 Ha XpEOETHUX, IKUM BBOJUIN €KCTPAKT MO3KY
“HaBueHMX TBapuH’. Tak, CEHCAIIWHUMHU CTadu AOCIITU 13 30J0TUMH PUOKaAMHU. Ix
HAaBYWIM YHUKATH yAapiB €JEKTPUYHOTO CTPYMY Ha CHUTHAJU 3eJieHOro cBiTia. Komwu
€KCTPaKT MO3KY “HaBUECHUX PUOOK JaBaJIM “HEHABYEHUM , TI TAKOXK TIKAJIM Ha 3€JICHE
CBITJO. [3 eKCTpakTy KOpW MiBKYJIb MO3KY HIypiB, “HaBYCHHX YHHUKATH TEMpPsSBH OyB
BUJIUICHUN MENTH SKWW Ha3Bajdu CKOTO(OOIH (CTpax Mepes TEMPSBOIO - B MEPEKI. 3
rp.). BBenenus ckorodoOiHy “HeHaBUCHHM ™ TBapUHAM BUKIHUKAJIO B HUX PEAKIIIO
cTpecy B TeMpsBi. OnucaHo BiJipa3y A0 caXxapuHy y LIypiB, IKUX T'OJlyBall €KCTPAKTOM
MO3KY 1HIIMX HIYpIB, y AKUX MUTTSA PO3UYMHY CaxapUHy MOEIHYBAIH 3 JI€I0 10HI3YIOUO1
pajiarii.

He3Bakatoun Ha CEHCAIIMHICTh EKCIIEPUMEHTIB 3 TEPEHECEHHS IaM T,
OUIBIIICTh BUCHHUX BBAXAIOTh, 110 HE ICHYE CIEIIaIbHUX MOJICKYJ 1am’sTi. Ha choromHi
OUIbLI IEPEKOHJIMBUM € MPUIYLICHHS, 110 YeHMpamMu CMpPYKMYPHUX eHePpaM € CUHANCU.
Pesepbepyroue 30y001cents cynpoBo0#CyeEmucsi CMPYKMYyPHUMU 3SMIHAMU Y 8I0NOBIOHUX
cunancax. Beasicaroms, wjo yum yacmiuie GUKOPUCTNOBYIOMbCS CUHANCU, MUM OLNbUUUMU
Cmarwms iX CUHANMUYHI ONAWKU, NIOBUWYEMBCSA YYMIUBICIMG NOCMCUHANMUYHOTL
membpanu, 30unbmryeThess TpuBamicth 3IICII (mocTcMHanTUYHMX TOTEHIiamB). |
HaBITAKW, HCBUKOPHUCTAHHS CHHAIICA 3YMOBITIOE 3MEHITICHHST CHHANITUYHOI OJISIIIKH.

3. Hopymennst mam’siti
[TopyuienHs: mam’siTi HA3UBAIOTH AMHE3IEH).

Anmepozpaonorw amue3icl0 HA3UBAIOTh HE3JATHICTh JO 3aCBOEHHS HOBOI
iHdopmartii. [lepBuHHA, BTOpUHHA 1 TPETUHHA TIaM’SITh 30€piratoThCsl, ajae BTPAYAETHCS
3QTHICTH 10 Hepenadl iHgopMallli 3 MepBUHHOI MaM’ATi y BTOpuHHY. Lle sBumie Oymo
BIIEPIIIE OMMKUCAHO TP BXKKIN (HOPMI aJIKOTOITI3MY.

Pempoczpaonoro amnesiecro Ha3uBalOTh MOPYLUIECHHS MaM’ ST HA HEABH1 MOIi, SKi
B1I0yBaJIMCs HE3aJI0BrO J0 CHJIBHOTO BIUIMBY Ha MO30OK (CTpPYC, HEpPBOBE IMOTPSICIHHS,
HapKOTHKH, IEPEOXOJIOIKEHHS Ta 1H1IE). [Ipu 11boMy mam’aTh Ha JaBHI TOJI1i TOBHICTIO



30epiraeTbes.

Icmepuunor amnesicro Ha3MBAIOTH MOPYIICHHS MICUXIKHU, K€ CYIMPOBOIKYETHCS
MOBHOIO BTPAaTOI0 Nam’ATi (XBOpHM He mam’siTa€ HaBiTh cBOro imeni). Croragu He
MOBEPTAIOThCSA 1 MpU 3YyCTpiul 3 OJM3BKUMHU JIIOAbMH. Xoua HOBa 1HGOpMaIls
3anaMm’sIToByeThes. [IprunHa — HaA3BUYAlHI CTPECOBI CUTYAIII].

Ha naBuaHHs 1 1am’gTh BIUIMBAIOTH (P1310JIOTTYHO aKTHUBHI pedoBuHU. [lenTuan
nmam’siTi: Ba3OMPECHH, OKCUTOLMH, KOPTUKOTPOIH MalOTh TO3UTHBHUM €(]EeKT.
[IcuxoCTUMYIIATOPH, SKI aKTUBYIOTh PETHUKYISIpHY (opmariiro cToBOypa MO3KY TEX
MiIBUIYIOTH €()eKTHUBHICTD 1 MIBUIKICTh HABYAHHSI.

I[TuTaHHA JJIA CAMOKOHTPOJIIO 3HAHD:

[I{o Take KOHCOIAAIlIS CIIITIB TTaM’sITi?

XTO TaKl eHAeTUKM?

OnuuriTe A0CHIIIU 3 "IepeHeceHH s mam sTi'".

SIK1 CcTpYKTYpHI 3MIHHU JI€XKaTh B OCHOB1 IOBFOTPUBAJIOI I1aM’ATi?

SIka mpuyMHa 1CTEPUYHOT aMHEe31i?

Jekuia 15

Tema: @IBIO/IOIIA CHY

Inan:

Cmaoii cny.

CoH i CHOBUOIHHS.
Heupodhizionoeiuni mexanizmu chy.
THopywenns cny. Inwi 6uou chy.

ok~ e

3Hauenms cHy.

1. Cragnii cuy

Hatibinow supasicenum 00606um pummom n00uHu € yuki coH — Hecnanus. 1/3
YaCTUHY JKUTTS JIIOJIUHA TPOBOAUTH Yy CHI. Con — 1i¢ TEeplOAUYHE BUKIIOYEHHS
OpraHi3My 3 aKTHBHOI JISUTBHOCTI, 3/IICHIOBAaHE HEPBOBOIO CHUCTEMOIO. BBakaroTh, 110
OCHOBHA BIJIMIHHICTh MI’)K CTaHOM 0aJIbOPOCTI 1 CHOM MOJISITA€ y TOMY, 1110 0abOpICTh €
CBIJIOMHM, a COH — HECB1JIOMUM CTaHOM MO3KY. AJle, HassBHICTh CHOBHUJIIHb BKa3y€ Ha Te,
10 71i0 Yac CHY C8I00OMICMb He BUKIIOYAEMbCS NOBHICMIO, K NIO 4acC HAPKO3Y ab0 KOMU.

3a xapaxkmepom EEI eudinarome wiicmo cmaoiii cHy:
A — BIZITIOBI/Ia€ TIEPIOy TIEPEXoay BiJ 0aIbOPOCTI 10 CHY, O- PUTM MOCTYTOBO 3HUKAE 1



MDK HOro emizonaMu 3’SBISIOTBCS JI€ CHHXPOHI30BaHI Q-XBWili, IO B1IOOpaxaroTh
HaNpy>KEeHHsI yBaru;

B — 3acuHaHHS 1 JQyXe NOBEpXHEBUH COH; XapakTepHi Q-xBuii, B KIHII cTamii
3 SBISIIOTBCS BUCOKO aMILIITYyAH1 “BepTekc-3yOri”. Ilicis iX MosBH JIIOIMHA BXKE HE
BiJIpi3HsE c1abi 30BHIIIHI TTOIPA3HUKH;

C — noBepxHEBHWI COH, XapaKTepHI BepeTeHONOAIOHI cruiecku B-putMmy (“‘conmi
sepemena’);,

JI — moMipHO MIMOOKUM COH, PEECTPYIOTHCS MOBLIBHI A- XBUJII;

E — rmubokuii CoH, peecTpyrOThCs TyXKe MOBUIbHI A- XBUIIL;

P — muOoxkuii COH, 0 CYIPOBOIKYETHCS MIBUAKUMHU PyXaMu OUYei, 3IPUTAHHIM M’ SI31B
oOmmuust 1 manbmiB. EEDT xapaktepusyeThcss NECMHXpOHI3aIi€0 sSK B cramii B, mo
Harajye peakiii yBaru mig 4vac Oamgpopocti. [lopir mpoOymxenHs He P-cranii
NpUOJIU3HO TaKHi, sIK 1 i yac muOokoro cHy, ase EEI" Taka, sik B cTani 0a1p0poCTi 4yn
3acuHaHHs. ToMy 1151 cTajisl OTpUMalia Ha3By MapaJoKCAIbHUM a00 Ji€ CUHXPOHI30BaHUN
COH.

Ha mpoTs31 HOYI TOCHIIOBHICTH CTaAiil CHY TIOBTOPIOEThCA 3-5 pasis.
MakcumaiibHa HOro mIMOMHA 3 KOKHUM LUKIIOM CIIaJlae 0 PaHKy, Koiu E-cramis Bxke
HE JocCsraeTbCsi abo cTae Hayke KOpOTKo. B  HopMi mapajokcaiabHUl COH
MOBTOPIOETHCA MPUOIM3HO Yepe3 KokHI 1,5 rofa. 1 TpuBae B cepenHboMy 20 XBUIMH,
IPUYOMY 3 KOXKHHM Pa3oM BCE JIOBIIIE.

2. CoH i CHOBM/IIHHA

Jlrogsim sierie 3rafgatv CHOBHJIIHHS, KOJM iX 30yIUTH TiJ 4ac IMapajoKcaabHOT
ctazaii abo onmpasy micis ii 3akiHueHHs. [[pokuHYBIIUCH Y (a3l MOBIILHO-XBHIJIHOBOTO
CHy JIIOIMHA, SIK TpaBWUJIO, HE Tam’Atae cHiIB. ToMy egadicaroms, w0 CHOBUOIHHA
sunHuxkaroms nio uyac P-cmaoii. TIoBITbHO XBUJIBOBUH COH TEX CYHPOBOIKYETHCS
MEBHUMHU TCUXIYHUMHU TPOIIECAMU — 1€ PO3MOBHU Yy CHI, CHOXOOIHHS (COMHAMOYNI3M),
HIYHI CTpaxu y JITEH.

Konu ranbMyBaHHS HE OXOIUIIOE BCI€l KOPU 1 AESKI i1 AUISHKK 3HAXOIATHCS Y
30y/DKEHOMY CTaHi, TO Il JUISHKH CIPUMMAIOTh 30BHIIIHI 1 BHYTPIIIHI TMOAPAa3HUKH, B
HUX OKMBAIOTh CJIIIM BIiJI MOMNEpeaHIX noapa3HukiB. 3a CeueHoBUM: “CHOBUOIHHA — 11€
HeOyBani komOiHamii OyBanmux BpaxkeHb . [Ipo 3B’S30K CHOBHAIHH 3 OyBajIuMHU
BpPaXXEHHSMU CBIIYATh T1 PaKTH, IO CIAINOHAPOIKEHI HE OayaTh 30POBUX CLEH, a TIyX1
B1Jl HAPOJHKEHHSI — HE UYIOTh TOJIOCIB 1 3BYKIB.

3a 3MICTOM CHOBHJIIHHSI MEPIIOi 1 APYroi MOJOBUH HOYl CYTTEBO BiIPI3HSIOTHCA.
CHoBuaiHHA 1-01 IOJOBMHU HOYI TICHIIIE ITOB’A3aHl 3 AIMCHICTIO, TOOTO ITOMISIMHU
MUHYJIOTO JHS. B 2-1i1 10JIOBUHI HOYl BOHU MEHIIIE HaraAayrTh OylIeHHE KUTTA, a JI0



paHKy CTalTh JeAaii OuIbil (PAHTACTUYHMMH 1 €MOLIWHO HACHYEHUMH. 3raJyIOThCs
JIUIIe CHOBUJIIHHS, 110 BUHUKIUW B P-dasi, micis skux B Mexax 5 XBUJIWH JIHOAMHA
MPOKUHYacs, a0 )X OCTAaHHE HIYHE CHOBUIIHHS.

CBIT CHIB 3/1a€ThCS TaKUM (DAHTACTUYHUM caMe TOMY, 1110, 3BHYANHO, MU YITKIIIIE
nmam’siTa€EMO T€, 1[0 HACHUJIOCH Ti paHOoK. CHOBUIIHHA K 1-01 MOJOBUHU HOYI JTOCUTH
pallioHaJIbHI 1 3B’S3H1, ajieé MU 1X HE MaM’SITaEMO.

HaiiuacTimme CHOBUIIHHS HOCSATH 30pOBHH XapakTep, piamie OyBalOTh CHHU 13
CIIyXOBUMHM, TAaKTHJIIBHUMH KOMIIOHEHTaMH, Hailpiime — 3 HIOXOBUMH. JIH00sam
XYOO0JICHbO20 MUNY GIACMUBL  KOIbOPOBL CHOBUOIHHA, SACKpasi U 00pasHi, da
MUCTUMETbHO20 — YOPHO-0LT, ane panmacmuyHi.

YactoTra CHOBH/IIHB 30UIBIIYETHCS MiJ Yac 3aXBOPIOBAHb 1 CKIATHHUX JKUTTEBUX
CUTYyalllid. ¥ *IHOK CHOBU/IIHHA OyBarOTh YacTillle, HK y 4osoBikiB. [likaBo, 1m0 xBopi 3
MPUTHIYEHUM HACTPOEM 1 JIETIpECi€r0 0ayaTh MEePEBaXKHO MPUEMHI CHHU.

3. Heiipodiziosoriuni mexanizmMu cHy

3 HarpomaiKEHHsIM (aKTiB 1 CIIOCTEPEKEHb 32 CHOM JIIOMHHU 1 TBAPUH BUHUKAIA
pI3H1 meopii cHy:

Teopia cinnomokcunis. 3TiTHO 3 1I€I0 TEOPIEIO MijJ YaCc CHY OpraHi3m
3BUIBHSIETHCS BiJ HAKOMMYEHUX 32 J€Hb TOKCUYHHUX MPOAYKTIB OOMIHY PEYOBHH, SIKI 1
BUKJIMKAIOTh COHHE 2A/IbMYBAHH HEp8OSUX KHimuH Mo3Ky. Jloka3oM TakuxX YsBICHBb
Oynu Jociiau, B SKUX Tla3Ma KpoBl coOaku, 110 JIOBrO HE crajia, BBOAWIKMCH 1HIIN
coOaiii 1 Ta oxpasy 3acunaina. [Ipore ckopo 3’sicyBanocs, 1o 1€ Taka HecrenudiaHa ais
O1IKIB Oy[b-AKO1 IUIa3MU KpoBi. IIepeKoHIMBUM CIPOCTYBAHHSM XIMIYHOI TEOpIii CHY
CTaJ0 CIIOCTEPEKECHHS 3a 3POCIMMU ClaMCbKUMHU OJM3HIOKAMH, B HHUX CHUIBHHIM
KpOBOOOIT, TOOTO B OTHOMY 1 TOMY K XIMIYHOMY CEPEIOBHIII OJTHA TOJI0BAa MOXKE CIaTH,
TOJl SIK 1HIA — OyTH B cTaHi 06a1bopocTi. | THM HE MeHIe, Ha ChOTOJHI BCTAHOBJICHA
pOJIb TYMOpPAJIbHUX (PAKTOPIB Y PO3BUTKY CHY. I3 TKaHWHU CTOBOypa MO3KY BHUALICHO
TaK 3BaHUU nenmuo Oeilbma-cHy, BBEICHHS SIKOTO BUKJIUKAE MOBLUILHO XBUJIHOBY CTAI1I0
CHY.

Teopin uenmpie cuy. 1{s Teopis Oepe MOYATOK BiJ KIIHIYHUX CIIOCTEPEIKEHb 3a
XBOPUMH eHIe(aniToM, SIKUN BUKIHKAE Jemapeiynutl coH. Y TaKUX XBOPUX BUSBUIU
3amajieHHsl y MeBHIN JUISIHI CTOBOypa MO3KY, Ky MOYalii PO3MNIAJATH SIK LIEHTP CHY.
[TonoxeHHss Mpo Te, 10 COH MOXXHA BUKJIMKATHU 30y/IHKEHHSIM CIEIladbHUX IICHTPIB
MO3KOBOTO CTOBOypa MiATBEP/PKYBAJIOCh 1 B JOCHIAaX 3 TMOAPA3HEHHSIM CHIPYKMYD
NPOMINCHO20 MO3KY y KIIIKH, MICIA YOro KIIIKa BKJIaJajiaCh B XapakKTEpHY IMO3y 1
3acunana. AJsie ToAajiblIl JOCHIIM TOKa3aldH, 10 TAaKUH COH MOXKHA OTPHUMATH
MOJPA3HIOIOYH Yy TIEBHOMY PEXHUMI Pi3HI CTPYKTYPH MO3KY, IO CYNIEPEUUTh YSBICHHSIM



PO HEPBOBUU IEHTP, SKWUW MOBUHEH MaTH MEBHY 0OMEXEHY JIOKAITI3aIi 0.

Teopin ymoenozo canvmysanns. 111 4yac BUBYCHHSI YMOBHUX pe(IEKCIB B IIKOJI
[TaBnoBa Oyn0 MOMIYEHO, 1110 BUPOOIEHHS PI3HUX BHUJIB YMOBHOT'O TajbMYyBaHHS MOXE
MPU3BOJUTU 0 CHY. AHAJOTIYHI YMOBH BUKJIMKAIOTh COHJIMBICTH 1 B JIFOAWHH. 3BIJCH
3pOoOWIIN BUCHOBOK: ‘‘ GHYMPIWHE 2ANbMY8AHHS YMOBHUX peqhlieKCi8 | COH — ye 0OUH i
mou camuti npoyec”.

Teopia oe agepenmauii cencopruux cucmem. OCHOBOIO 11i€i Teopii cTanu pakTu
PO3BUTKY DIHMOOKOTO CHY Yy TBapuH 3 BHKJIIOYEHHMMH OCHOBHUMH  IUIAXaMU
HAAXOMKeHHS iHQopmamii y Benuki miBKydl. [IpuxunbHMKM 1i€i Teopii SK J0Ka3
HABOJIATh TaKOX OMHC XBOPOTO, Y SIKOTO 3 YCIX OPraHiB YyTTs 30€peryioch JHIIE OIHE
OKO 1 OomHE ByxXO (1€ XBOpWU 3aCHHAaB, SIK TIIBKH iX 3aKpuBaiM). SKIIO y coOaku
XIpypriyHUM HUISIXOM BUKJIIOUUTH 31p, CIYX 1 HIOX, TO BOHA Maii’Ke BECh Yac CITUTh.

Teopia mnecneyughiunux pezynamopie cuy. llonpasHeHHss pemuxyiapHoi
gopmayii cepeTHbOTO MO3KY BUKIIMKAE ‘“‘peakyito npodbyoxcenns”, ne cunxponisye EET,
MIABUILY€E 30YyIJIUBICTh KOPU. 3HWKEHHS BIUIMBIB PETUKYISPHOI (popmariii Ha Kopy
3YMOBIIIO€ BUHMKHEHHS ‘“‘COHHMX MOTEHIIaliB” 1 po3BUTOK CHY. CHJy aKTHUBYIOUOi il
peTUKyIsIpHOi (opMallii JEeMOHCTPYE HOCHIT 13 KOIICHSIM, sike mepedyBano Mmicis
TPUBAJIOTO TO30aBJICHHS CHY Yy CTaHl MOBHOI MpOCTpalli 1 HaBiTh HE pearyBajo Ha
601b0Bi TOZpa3HEHHA. Voro OyIMaM JHINE eNeKTPOCTHMYJALIEI0 PEeTHKYIAPHOI
dbopmaiii.

CyuacHi yaenennsa npo npupoody ctHy. [ 0JJOBHUM y PO3BUTKY CHY € BTpara 3B'3KY
13 30BHIIIHIM CBITOM fIK PE3yJIbTAT 3arajibMyBaHHs JISUTBHOCTI BUIIUX BIJIUTIB MO3KY.
Take ranpMyBaHHSI BUHUKA€E 1 PO3BUBAETHCA y 3B 3Ky 3 OararbmMa oOCTaBUHAMH, CEepeN
SKUX HAUBANCIUBIULY pOlb 8idicpae 000606a 3mina ymos icHysanus (neHb — Hiu). Ld
3MiHa 0OYMOBJIIOE BiAMOBIIHY NEPIOAM3AIIiI0 BCiX (PYHKIIN opraHizmy. ToMy Ha neBHUMN
yac 700U y BUIIMX BIJIJIJIaX MO3KYy BUHHUKA€ YMOBHE rajibMyBaHHs. BoHO cymyeTbes 3
OXOPOHHHM TaJIbMYBaHHSM, SIKE 3aJIKUTh Bl CTYIIEHS BTOMH KOPKOBUX KJIITHH TIi]] 9ac
neHHoi AisuibHOCTI. [lomupeHHI0 TrajabMIBHOTO MPOIECY CHpUsE€  OOMEKEHHS
adepeHTallii BiJl OpraHiB 4yTTs MiJ Yac MATOTOBKU A0 CHY. Pa3oM 3 TUM €HJIOKpPHUHHO-
MeTa0oJIiyHl 3MIHM B OpraHi3mi, IO XapakKTepHi I BIIMOBIIHOTO Yacy 100w,
BIUTMBAIOTh HAa (DYHKLIOHAJBHUN CTaH MO3KY. Takuil BIUIMB MarOTh TOPMOHU Tinogisa,
IIUTOBUIHOI 3aJ703M, HAJHUPHUKIB, NI€AKI MEIIaTOpu Ta 1HII O10J0TiYHI aKTHBHI
PEYOBUHHU (HANIPUKIIAA, MENTUU CHY). Lli pedoBUHM CpUSIIOTH aKTHUBI3alli, TAK 3BAHUX,
FIMHOTEHHUX CHUHXPOHI3YIOUUX CHUCTEM, CTPYKTYp CTOBOypa MO3KY, 30yMIKEHHS SIKUX
rajbMye peTUKYISIpHY ¢dopmalliio cepeaHboro Mo3ky. PO3BUTOK MOBUIBHO XBHJIHOBOI
CTafil OB’ SI3YIOTh 3 JII€I0 CEPOTOHIHY, IKUH HAKOMMYYETHCS B KIITHHAX CEPEAHBOT JIHI1
MO3KOBOTO CTOBOypa, a mepexia B CTajli mapajoKCaJbHOTO CHY — 3 JI€I0



HOpaJpEHaNiHy, SIKUA HAKOMUYYEThCS B KIITHHAX MOKPHUBY MOCTA. TakuM UYHHOM,
(1310JI0T1YHI MEXaHI3MH CHY BKJIIOYAIOTh SIK HEPBOBI, TaK 1 TyMOpaJIbHI MEXaHI3MU 1 iX
B3a€MO/IIIO.

bpak CHy € MNpUYMHOIO 0eCUHXPOHO3Y, SKUN TPOSBIAETHCS MOPYLICHHIM
Y3TOIKEHOCTI AISUTBHOCTI BCIX OpPraHiB Ta CHCTEM OPraHi3My, HACIIJKOM YOro € BTOMa,
NOpYLIEHHsS yBaru, cOHJMBiCTb. Hacnmigkamu TpuBanomy no30aBiI€HHS CHY € 3HaudHI
MOPYILIEHHS AiSNIbHOCTI HEPBOBO1, TYMOPAIbHOI Ta CEpPILEBO-CYIUHHOI CUCTEM, MOXKYTh
BUHUKATH TrajJlolUHAllll, CHU Ha SIBY, IOPYIIEHHS IICUXIKU 1 HABITh CMEPTb.

4. TlopymieHnHsi cHy. IHmi Buam cny

Xponinna — BUHHMKAa€ TpU 3amafaHHl M SKUX TKAaHUH MiAHEOIHHS B IJIOTKY.
[HKONMM 11€ CYyIPOBOIKYETHCS COHHUMU anHoe (CTIOHTaHHA 3yIUHKA AUXAHH), 10 MOXE
3YMOBUTH 1 JIETAIbHUHN KIHEIb.

Bbpyxcusm (ckperotanss 3y0aMu). 3BUYAHHO TaKOX TypOye OUIbIlIE OTOYYHOUUX,
HDK caMoro BUHyBaTls. [lpuunHu Opykcu3My HeBiioMmi. BBakaroTh, 110 11€ MOXKIIMBO
PYIUMEHTHUIN pedrekc, skuii BIAMOBIIae 3aToulll 3y0iB y TBapHH.

CHO02060piHHA | CHOXOOIHHA (COMHAMOYI3M) HE MOXKHA BBAXKATHU IMATOJIOTIEI0. 3a
BUHSTKOM PIIKICHUX HENIACHUX BUIIAJKIB, 1€ 30BCIM HEBUHHE 3aHATTI. CHOXOIIHHS
PO3IISAAIOTH K HEMIKIUIMBUN MPOSAB MCUXIYHOI AISIBHOCTI yB1 cHI. O4l coMHamOynu
IIMPOKO BIJKPUTI, NOMIAL CHOPSIMOBAaHUI BIEpel, HEHaye B IMYCTKY. 3OBHIIIHI
MOJIPA3HUKU HE BUKJIMKAIOTh Y HBOTO HISIKUX peakiiil. CHOXOMIHHS CIIOCTEPIraeTbes y
ar000My BIIIl, ajie yacTimie y AiTel 1 MOJOAuX Jrone. BuHHMKae mepeBa)kHO I Yac
DIHOOKOTO TOBUTHHO XBWJIBOBOTO CHY, TOMY HOTO HE MO)XHA BB@KATH PYXOBUMH
posiBaMHu CHOBHIIHb. COMHaMOYITi3M BBaaltOTh OCOOIHMBOIO (POPMOIO O6ATBOPOCTI, i
yac SIKOi  NEepEeTBOPEHHS CEHCOpHOiI iH(opmalii y pyXxoBi akTh 30epiraerbcs, a
CBIJJOMICTH BUK/IIOUEHA.

Ilamonoziunuit con BUHHUKAE BHACIHIJOK raJbMyBaHHS BEJIMKUX JUISTHOK MO3KY y
3B’A3Ky 3 IMOPYIICHHAM KpPOBOIIOCTAuaHHS, IyXJUHAMH, BHCHa)XCHHSIM HEPBOBOI
CUCTEMH, BKKUMU TepeKUBAHHIME. [0 MATONOTIYHOTO BiTHOCSTH JIeMapiuHuil COH,
[0 YacTO 3yCTPIYa€ThCsA y ICTepUKIB. Moxke TpUBAaTU THKHI, MICSIl 1 HaBiTh 70 20
pokiB. XBOpl MarOTh BUIVISAL JIIOAEH sKI CIUIATh (peakuis Ha CBITJIO cialka),
TEeMIIepaTypa Tijla 3HWKEHa, YacToTa MyJbCy 1 JUXaHHA, apTeplaibHUN THUCK 1 TOHYC
M’5131B 3HMXKEHI. MOXIIMBO, ylaBaHa CMEPTh HOTIB € JIETAPTiYHUM CHOM, SIKUH BUHUKA€E
BHACJIIIOK CAMOHABIFOBAHHS.

[lopymienHs: 3acuHaHHA 1 O€3COHHS — iHcomuia. HanMipHa COHIUBICTH Ta
TPUBAICTh CHY — 2inepcomnis.IX NPUYMHAMU MOXYTh OyTH SIK IICHXOJIOTiUHi TaK i
aHaToMO-(]1310J10T14H1 (aKTOPH.



Hapxomuunuit con CUPUYUHSIOTH PEYOBHHHM, IO JIIOTh Ha HEPBOBY CHUCTEMY
(Mmopiit, edip, x10podhopM, aTKOTOIB).

I'innomuunuit con (3 2p. ”2inno3” — con) — 11e CTaH JIIOAWHU 1 TBApPUH, SKUN
BUHUKAE TiJ BIUIMBOM Jy)K€ CHJIBHMX panToBUX a00 Iyke CIa0KUX OJIHOMAaHITHUX
MoJIpa3HUKiB. Briepiie HaykoBo TOsICHUB (i3ioioriddi MexaHi3mu TimHo3y [laBioB. Bin
BBa)KaB, IO IIIJI GMIUBOM OOHOMAHIMHUX pPYXi6 abo clig 2inHomuzepa GUHUKAE
2aNbMY8AHHS, WO OXONNIOE 6CI0 KOPY, 3AMUWUAIOYU OKpemi BO02HUWA 30YO0IHCEeHHs.
3alie’kHO BIJ TOTO, JI€ 3aJIMIIAIOTHCA 111 BOTHMINA 3arilMHOTU30BaHa JIIOAMHA BUKOHYE
pizHi nii a0 y Hei BUHHKAIOTh Pi3HI BIAUYTTA. Y CTaHi TIMHO3y MOXHA 3/1HCHIOBATH
HaBitoBaHHs. Haegiloeannsa — 11e TUCK, SIKUI 3[1ACHIOE OJTHA JIFOJMHA HA IHIIY CJIOBaMH,
IHTOHAIIIEI0, MIMIKOIO, JKECTaMH, BYHHKaMH. Jlecwe HABII08AHHIO NIOOAOMbCS
CaHe8iHiKU, 32 HUIMU XOJIEPUKH, MeJaHxomiku 1 praermaruku. [1ig yac TimHO3Yy JOMiHY€E
mpaBa MIBKYJs, aje Icls BCTAHOBJIEHHS KOHTAaKTy MDK TIITHOTH3E€pOM 1
3ariMmHOTU30BaHUM PI3KO 3pOCTa€ aKTUBHICTH JIiBOi. Y TBApWH TIMTHOTHUYHUNA COH MOXKE
BUHUKATH I11]1 BIUITMBOM HEOE3MeKu 3 00Ky XuxKaka (3aBMUPAHHS).

5. 3HaYeHHs CHY

[ono ghizionociunozo 3nauenus cHy ICHYIOTb Pi3HI TYMKH:

1. Bionoenennsa memaodonizmy Hepeoeux Kiaimun. 1laBIoB BBaxaB, IO B
pe3ysIbTaTi JCHHOI JisJIbHOCTI BiIOYBAalOTHCS “‘BHUCHA)KEHHS KOPKOBHX KIJIITHH 1 1I€
BHUKJIMKA€ COHHE TaJlbMyBaHHS, Ha MPOTA3l SIKOTO BiJHOBIIOETHCS IMpaIe3IaTHICTh
HEWpoHiB. SIKmI0 MaTu Ha yBa3l BTOMY HEPBOBHX KIITHH BiJl OoMOapayBaHHS
HEPBOBUMH IMITYJIbCAMH, TO Kpallle TOBOPUTH HE MPO BTOMY HEUPOHIB, a TIPO BTOMY
CUHAIICIB.

2. Ilpucmocysanns 00 Hecnpuamaueux ymog oisibHocmi. TBapuHM, SKi BEAYTh
JEHHUN CIOCIO KUTTS CTalOTh OE3MOMIYHMMH BHOYI, HE OPIEHTYIOTbCS B TEMHOTI,
MOXYTh CTaTH JETKOI 3700Muy4i0 XWKakiB 1 HaBnaku. CoH 3a0e3neuye He JuIIe
BIJIMOYMHOK, aJie i O€3MeKy MUISIXOM 3aXHUCHOT HEPYXOMOCTI B 3aTuiitHOMY Miciii. CoH —
11€ OJIVH 3 BUJIIB IHCTUHKTUBHOI MPUCTOCYBAJIbHOI MOBEIIHKH.

3. Bnopsaokyeanns npouecie oo0pooxu i 30epeicennsn ingpopmauyii. 3Ha4CHHS CHY
JUISL CTaHy MaM ATl PO3yMIilOTh MO-pi3HOMY. OJHI BUEHI BBaXKalOTh, IO MiJ Yac CHY
B110yBa€ThCA JIIKBIAIlIS HAKOMTMYEHOI 3a JIeHb “‘HemoTpiOHO1” iHpopMmariii. To6To MO30K
TOTYETbCA 1O  CHPUMHATTA HOBOI 1H(oOpMalii HacTymHOro nHs. I[HIII, HaBMmakw,
BBAXKAIOTh, 10 B1I0YBAE€THCS KOHCOJMIMAISA TaM’ ST, TOOTO TeEpexiJy KOPOTKOYACHOI
nam'siTi B IOBrOTPUBAITY.

4, OcmauHuim uacom con nouanu po3enadamu AK MexXamizm “ncuxonoiyHozo
3axucmy” BiJ BHYTpPILUIHIX, 3BUYAlHO, HEYCBIJIOMJIIOBAHMX KOH(IIKTHUX CHUTYalli,



HanpUKIaa He3IiiCHEeHnX Oakanb. J[if0 IIbOTO MeEXaHi3My TOB’SI3yIOTh 3 CTAIIEI0
napajoKCaJbHOTO CHY 1 CHOBHUIIHHSMH, IO TiJ 4Yac Hel BUHUKaIOTh. LleW miaxin
ONMU3BbKUN 10 PO3BUHYTOI DpeliioM KOHIIEMIIT PO CKPUTI B MIJACBIIOMOCTI TIOTATH, SIKI
MPOSIBIISIIOTHCS. B CHOBUIHHAX 1 MOXKYTh OyTH BUSIBIICHI NcuxoaHadizoM. CHOBUIIHHS
OLIIHIOIOTH SIK 3aCi0 3HATTS MCUXIYHOI HAMPYTH HUIIXOM IMITaIlii pillieHHs “ TOTOYHHX
€MOITIOHAJILHUX MPooJieM”.

5. Bionoenennsa yzeo0xncenocmi 6 uaci npomikanHa @QYHKYil opzanizmy.
[TopyiieHHs y3ro/KeHOCTI B 4aci (yHKIIIH OpraHi3My IMPHU3BOJATH 10 TAKOTO Ba)KKOTO
SBUINA K decuHXpono3. Taka HEY3TOKEHICTh BUHUKAE, HAMPUKIIA, IMiJT 9ac 3CYHYTHX
PEXKHMIB CHY, NEepeaboTax 3 MEPECIKaHHSM YacCOBHUX IOSCIB, KOJM BHYTPIIIHI PUTMH
NpOTiKaHHS (YHKIIN MPUXOJATh B MPOTUPIUYS 13 30BHIIIHIMH 3MiHAMH JTHS 1 HOYl. | B
3BUYAHUX yYMOBaX aKTHBHOI JISUIHOCTI BJEHb YMCJICHHI 30BHIIIHI BIUIUBH B IEBHIN
MIpl MOPYUIYIOTh PUTMIKY THX YW IHIIMX (QYHKIIHA. BiTHOBIEHHS iX Y3TOIKEHOCTI
B1J10yBa€ThCA M1l Yac CHY, KOJIM 30BHIIIHI BIUTMBH BUKIIOYal0ThCA. CaMe TOMY OJTHUM 13
CHUMIITOMIB JICCHHXPOHO3Y € MiJBUIIICHa TOTpeda y CHI.

IuTanHs 1JI CAMOKOHTPOJIIO 3HAHb:

B Yy € COH MOBHICTIO HECBIJIOMUM CTAaHOM 3 (h1310JI0TTYHOT TOUKH 30py?

B Skuil QakTop € HANWOULIBII BaXKIMBUM JJIi PO3BUTKY COHHOIO T'ajiIbMyBaHHS Yy
HHC?

B 3a Bu3HaueHHAM CeuecHOBA: CHOBUIIHHA -1I€E ...

B V sxiif pasi cHy JroarMHA HMOBIPHO OaYUTh CHOBUIIHHS?

B Ha3BiTh NpOsBU AECUHXPOHO3Y.



3MICT
Crop.
Jlexus 1.
[TPEAMET ®I310JIOT'II THC TA BHJI. OCHOBHI ®I310JIOI'TYHI IIOHATTA..3
Jlexuis 2.
BIOEJIEKTPUYHI $SBUIIA - OCHOBA ®YHKIIOHYBAHHS HEPBOBOI

CUCTEMU TA BUILOI HEPBOBOI JISJIBHOCTI. ..., 7
Jlekmig 3.

HEMPOH - CTPYKTYPHA 1 ®YHKIIOHAJIbBHA OJMWHULII HEPBOBOI
CUCTEMMU. HEPBOBI BOJTOKHA . ... ettt 12
Jlexuis 4.

MEXAHI3MU ITEPEJIAUI IHOOPMAILIIT V HEPBOBUX CUHAIICAX.......... 18
Jlexmig 5.

PE®JIEKC — OCHOBHA ®OPMA JISJIBHOCTIITHC ...oovniveeieieee 23
Jlekmis 6.

CIIMHHUI MO30K TA MOI'O ®YHKLIT. ...oeveeieee e, 29
Jlexmis 7.

CTPYKTYPA I ®YHKIII 3AJHBOI'O MO3KY. BUEHHS

[1IPO PETUKVYJISIPHY ®OPMAILIIIO. ®YHKILIII CEPEJHBOI'O MO3KY.......34
Jlexus 8.

OYHKLII MOBOUKA . ..., 40
Jlexis 9.

I[TOHATTS ITPO JIIMBIYHY CUCTEMY TA

OYHKUIT TTIPOMDIKHOI'O MOBKY ...t 43
Jlekis 10.

OYHKIIT BASAJTIBHUX TAHTITIIB. ..., 48
Jlexmms 11.

POJIb KOPU BEJIMKUX IMIBKYJIb B IHTET'PAL{IT ®YHKI{II1 OPTAHI3MY...52
Jlexmisg 12.

3AKOHOMIPHOCTI YMOBHO-PE®JIEKTOPHOI AISJIBHOCTI KOPU........59
Jlexmis 13.

I[TIOHATTS ITPO BUILY HEPBOBY AISJIBHICTD JIIOAUHMA. ..................... 64
Jlekmis 14.

OIBIOJIOITYHI MEXAHIBMU ITAM AT ... 73
Jlekis 15.

DIBIOJIOTIA CHY .o e, 78



PEKOMEHJOBAHA JIITEPATYPA:

u Knesenp M.IO. ®izionoris moguau 1 tBapuH. Kuura 1. dizionoris HEpBOBOI,
M's130BO1 1 ceHCOpHUX cucTeM: HaBuanpHuit nmocionuk — JIsBie: JIHY, 2000. — 180 c.

u Yanuenko [.M., Xapuenko [1.J]. ®u3nonorus BeICIIEH HEPBHOU AEATEIBHOCTH. —
K.: Buma mkoma, 1981. — 98 c.

u Yaituenko ['M., [lubenko B.O., Coxyp B.JI. ®izionoris qronuan Ta TBapuH. - K.:
Buma mxomna, 2003. — 463 c.

| I'anonr B.®. disionoria moaunu. — JI.: BAK, 2002. — 767 c.

u Koran A.b. OcHOBBI (pu3MOIOTHMH BbICHIEH HEPBHOW JAESATENBHOCTH. — M.:
Bricmas mikosa, 1988. — 110 c.

| ®dusnonorus yenoneka / [lox pex. P. llImuara u I'. Tesca / — T. 1. — M.: Mup,
1996. 480 c.

u baym @., Jleitzepcon A., Xodcrearep JI. Mo3r, pasym u noeaenue. — M.: Mup,
1988. — 58 c.

| HopwmansHa ¢izionorist /3a pexn. B.1. ®inimonosa/ — K.: 3mopos’s, 1994. —450c.

u ®uszunonorus yenoseka /Ilox pexa. I'M. Kocunikoro/~M.:Menunnna, 1985.-560c.



