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1. OCHOBHI ® YHKIIT I{HC 1 METOAU JOCJIIJUKEHHS.

HepBoBa cuctema noaiisieThCsi Ha LEHTpalibHY 1 nepudepuyny. Jlo neHrpambHoi
YaCTUHM BIJIHOCUTHCS CHUHHUI 1 TOJOBHUM MO30K, 0 Nepu@epuyHoi - YeperHi Ta
CIIMHHOMO3KOB1 HepBU. Tila HEWPOHIB MEPEBAKHO PO3TAIIOBAHI y BUTJISIII CKYITYCHb
abo rpymu, SKI Ha3WBAIOThCS B IICHTPAJIbHIA HEPBOBIA CcHUCTEMI sApaMu, a
nepudepuyHiil - FAaHTTISIMH.

Bunuknenss 1 po3surok LIHC BiaOynocs 3aBIIKM 31aTHOCTI OpraHiB CaMOCTIHHO
OpaloBaTH, 10 MPUBEIO 10 HEOOXIAHOCTI CHELIaIbHOrO amnapaTry YHOpaBIISATH IMH.
TakoX (POpMyBaHHsI CIIEI1aJII30BaHUX OPTaHiB BIAUYTTS, 110 MIPUBEJIO A0 MiABUIIECHHS
HEPBOBOI cUCTEMU. B mpolieci eBOOIi1 BUSBUIIOCS JIB1 TOJIOBHI TEHACHIII B PO3BUTKY
IHHC: mepmia - nudepeHIiitoBaHHS CIEIiaTi30BaHUX HEPBOBUX KIITHH, JIpyra -
KOHIICHTpAIllisl KJIITUHHUX €JIE€MEHTIB B IEBHUX BIJIJIJIaX Tijia.

HaiiOipm cTapopaBHi 1 HaliMeH ckiagHoopranizauiini Biggum LHHC maroun
HaWOLIBIIT cerMEeHTOpHY OynoBy. 1le cimHHMi, JOBracTHii 1 cepeaHiit Mo3ok. Bimainy,
SIK1 PO3BUBAJIUCS IM3HIIIE - MTPOMIKHHN MO30K, MO30YOK, KOpa BEIMKHUX ITIBKYJIb €
HaJICETMEHTapHUMH. BOHM He MaroTh 0e3MocepeHbOro 3B’S3Ky 3 OpraHaMu Tiia, a
KEpYIOTh X TiSUTHHICTIO Yepe3 CerMEHTOPHI EHTPH. HaJICETMEHTOPH1 BiJIIUINA IPAIOTh
BaXJIMBY POJIb B PEryJIALi OpranisMy. BoHU He TUIbKHU PEryO0Th HUXKHI CTPYKTYPH,
ale 1 3aJuIIaloTh iM eJleMeHTapHl peduiekcu. B HepBOBIM cucCTeMi CcaBliB
PO3PI3HSAIOTH JIBA TOJIOBHUX BIIJIUIN: crienu(IaHMM 1 HecnienupiyHUA.

Jo cnemudiuHOro BIAAUTY 1AHOCATBHCS BCl NUIAXH 1 HEPBOBI ILIEHTPH, SKi
POBOIATH aQEPEHTHY IMITYJIbCAIIO BiJ pPerenTopiB Tiia i epepeHTHy A0 poOOUnX
opraniB. Hecneundiunuii Biaain 3aliMae CepeHIO0 YAaCTUHY TOJIOBHOTO MO3KY, BIH
OpUiiMa€e y4acThb B CIPUHATTI aepeHTHUX CUTHATIB 1 (POPMYBaHHS BIATOBIIEH, IO HE
3B’s13aHUN 3 aHamM30M pediekTopHoi aisuibHOCTI. CrnenudiyHui BT Tpae poib B

npoiiecax 00’ eTHaHHs QYHKIIIH B OpraHi3mi.



[ToxapakTepy po3TanryBaHHsS HEUPOHIB 1 iX BEIUKIM KUIBKOCTI 3B’SI3KiB (0JIHA
KIiTHHA Moxe B3aeMmoisatu 3 3000 iH. HelipoHiB). Hecrienudiuauii B TOJTOBHOTO

MO3KYy OTpPHMaB Ha3BY PETHKYJISIPHOI hopmalili ab0 CUTEBUIHE YTBOPCHHSI.

OcuosHi dyakmi [THC:

O06’eqHanHs 1 peryssiis Bcix (i310J0TTYHUX MPOLECIB OpraHi3My, HOro OpraHis,
TKaHUH 1 KJIITHUH.

3a0e3neueHHs B3aEMO/I1i OpraHi3My 3 30BHILIHIM CEPEIOBUIIIEM.

dopMyBaHHS IUIECTIIMOBAHOI MOBEAIHKU (32 PaXyHOK KOPH BEJIMKHUX IMIBKYIb -
NICUX19HA JISUTBHICTD - I1aM’SITh, MUCJICHHS, CBIJIOMICTh Ta 1H.).

i dynKI1ii HEPO3pWBHI 1 HaMpaBIIeHI HA ONTHUMAJIBHE TPUCTOCYBAHHS TISITLHOCTI
OpTaHi3My /10 YMOB 30BHIIITHBOT'O CEPEOBHIIIA.

Metoau TOCHIKEHHS

Meroa nospazHeHHs (IOCWIIOE AiSUTBHICTD).
Meroa BunaaHHs (€KCTUpIIALil) YaCTHH MO3KY.
Enexrpodizionoriunuit MmeTos -peectpariis enekrpuyHux ssui B [ITHC.

2. HEMPOH, ® YHKIIII, MEXAHI3M B3A€MO/III.

CrpyktypHoto ongHauIeto ITHC e HeiipoH.
CknagaeTbcs HEMpOH 13 comu (TpodiuHa), a0 COMH, KOPOTKHX BIIPOCTKIB -
JEHJPUTIB 1 JIOBIOr0 BIAPOCTKA - akcoHa. J[OBXXMHA OCTaHHLOTO Yy JIIOJUHU MOXKE

nocsrat 1 M.

cee

DyHKII:
® CIPUNHATTSA MOAPA3HEHHS (perenTopHa QPyHKIIs);
e iXx nepepoOka (1HTerpajibHa QPyHKIII);
e fiepeaya HEPBOBHX IMITYJIbCIB Ha 1HIII HEWpoHH abo pobOodi opraHu
(edexTopHa hyHKITIN).
Heiiponu po3aiuisitoTh Ha 3 OCHOBHI THIIA:
* adepeHTHi;
epepeHTHi;

* IPOMIXKHI.



B mHeilpoHi Benuka MIBUAKICTH OOMIHY pEYOBHH 1 JOMIHYBaHHS aepoOOHUX
nmpolieciB (B CTaHl CHOKOIO TorjuHae Outs 46 MII/XB KHCHIO. EHeprorpaTu Mo3ky
ckiagaoTh 1/6 - 1/8 moboBux 3aTpar opranizmy. OCHOBHHUM JIKEPENIOM €HEprii st
MO3KOBOI TKaHWHU € TIoKo3a 115 T Ha 100y.

KpoB Teue uepe3 M030k B 5-7 pa3iB MIBUIIE HIXK Yepe3 M 53H, K1 3HAXOJATHCS B
CTIOKOIO.

Mo3koBa TKaHWHA Oarata Ha KPOBOHOCHI CY/IMHHU.

B mporieci KuBJIGHHST HEPBOBHX KJIITHH 1 OOMiHI pPEYOBHUH NMPUUMAIOTh y4acTh
KJIITUHY TJI1i, SIK1 3HaXOAThCSI HABKOJIO HEMPOHIB.

[Tepemaua 30ymxenns B IIHC 3aiiicHIOETBCS 3a MOmOMOTror0 cuHarciB. CuHarc
Ma€ BUTISA IUOYIWMHU, CKIANA€ThCS 3 MPECHHANTHYHOI MEMOpaHW, CHHANTHYHOI
IIUIMHA 1 TOCTCUHANTHUYHOI MeMOpaHHW. Y CHHANTHYHUX TYyJI3UKaX 3HAXOATHCS
MIXyplli (BE31KyJM), HAMOBHEHI XIMIYHOK PEUOBHHOIO - MEAIaTOpOM. 3ajeKHO BIJ
MICIIS KOHTAKTYy aKCOHA 3 YaCTHHAMHU HEPBOBOI KJIITUHU PO3PI3HAIOTh AKCOCOMATHUYHI,
aKCOACHJIPUTHI, aKCOAKCOHAIbHI, JACHAPONCHAPHUTHI. Menmiatopu - ameTUiIXoiiH,
HOpaJpeHaliH, y-aMiHOMACJIsTHa KHCII0Ta, KAaHTEXOJIaMiHU, CEPETOHIH.

nepenada 30yKEHHS B CHHAICax BiOYBA€ThCS TaKUM YMHOM: 30YKEHHS, SIKeE
MPOXOJUTH MO HEPBOBOMY 3aKIHUEHHIO /10 CHHAICA, BUKJIMKAE 3MIHU MPOHUKIIOCTI
OpEeCUHANTUYHOI MeMOpanu. B pe3ynbrari 1ux 3MiH BE3IKYJIM JIONAIOThCS, a
MeaiaTop, 10 3HAXOAUTHCS B HUX BUXOAUTH Y CHUHANTHYHY IIUIMHY 1 BHACIIIOK
mudy3ii  mepeMiliaeTbcs 10 MOCTCHHANTH4YHOI  MeMmOpanu.  JloCSTHYBIIH
MOCTCHHANTHUYHOI MEMOpaHu, Me1aTop B3a€MOJI€ 3 1i CTPYKTYpPHUMH €JIEMEHTaMu -
OUIKOBO-JIMIIHUMH KOMIUJIEKCaMH, YYTJIMBUMHU 10 Al Mmeniatropu. Hacmigkom miei
B3a€EMOJIi € 3MIHM TMPOHUKHOCTI TOCTCMHANTUYHOI MEMOpaHu [l 1OHIB,
aenojspuzaiis i 1 BUHMKHEHHS TaK 3BaHOrO 30YyKYIHOUOTro MOCTCHHANTHYHOTO
norenuiany (3I1CII). Tinbku BHACHIOK CyMapHOi Jii Meniatopa, sSIKUid BUAUISETHCS
KUIbKa pasiB miapsa, 30yKYyIOUHd IIOCT. IOTEH. JO0CSTa€ BEIMYMHH, 3JaTHHUX

JENOISpU3yBaTH KIITUHY Y KPUTUYHOTO PIBHS 1 BUYIIEHUX MOTEH. Aii.

3. PE®JIEKC. PE®JIEKTOPHA JVYTA.



OcHOBHOIO (hOPMOIO JTISUTBHOCT1 HEPBOBOI CUCTEMHU € pedliekc.

Peduiekc 1e 3maTHICTH, OpraHi3My BIANOBIAAaTH Ha 3MIHY 30BHIIIHBOTO a0o0
BHYTPITHROTO cepeponuina 3a yuactio [ITHC.

[TonsiTTst pedrnekcy, K OCHOBHOTO aKTy HEPBOBOI IiSUIBHOCTI OYyJIO BBEICHO B
¢131omorito Jlekapron (XVII cr.). Bin BuBuUaB BiAMOBIAl Ha MOJpPA3HEHHS 1 ONKCAB
pednexTopuuit akt. Cam TepMiH “pedexc” 3’sBuBca B kKiHIl XVIII cT. 1 HaNexuTh
gemcrkoMy BueHoMmy [Ipoxacke.

[.M.CeuenoB (1863) Bmepiie B poboti “Pediiekc ronoBHOro Mo3Ky” 3ayBa’KuB,
10 JiSUTHHICTH TOJIOBHOTO MO3KY 3/IIHCHIOETHCS TI0 IPUHIIMAITY pedIIeKcy.

Inei CeuenoBa excriepuMeHTanbHO Oynm migTBeppkeHi [.b.IlaBmoBum. IlaBnos
BUBYaB pe(IEKTOpHY [JISUIbHICTh HOPMAJIbHOI, 3/10pOBOI TBAapWHU, BHBYaB
pedaekTopHl akTH HUIoro opradizmy. lle mano oMy MOXJIUBICTH JOKa3aTH, IO
pediekC € OCHOBHMM MEXaHI3MOM TIPUCTOCYBAHHS OpraHi3My 10 3MIH YMOB
ICHYBaHHSI.

L.IT.ITaBnOB B CBOiX pOoOOTaxX BUILIUB TPH MPUHITUTIN pe(ISKTOPHOI TEOPIi:

1) Bci peaxii opra”i3My MarTh CBOKO MPUYUHY - IPUHIIAIT TPUIHHHOCTI;

2) npuHIMI aHamza i cuare3a. B [JHC 3aiiicHIOIOTECS aHalli3 BCiX MOJPa3HCHb,

SIK1 JIIFOTh HA OpTaHi3M;

3) mpuHIMIT CTPYKTYpHOCTI. KOXXKHMI HEPBOBHH IIpoIeC, KOXKHHUI pediiekc
3MIMCHIOETHCS B TMIEBHUX BIIJIUIaX MO3KY. Bcl mposiBU HEPBOBOI AISUTBHOCTI 1 BUCTIOBH
OCHOBaHI Ha pPOOOTI - MO3Ky. JIIOJChKE MUCJICHHS, CBIJOMICTh 3aCHOBaHI Ha
JIIbHOCTI MO3Ky. PoOotu I[laBioBa HaykoBO MIATBEPXKYIOTh MaTepialliCTUUHE
pIIIEHHS] OCHOBHOTO MUTaHHS (1710c0odii 0 MIEPBUHHOCTI 1 BTOPUHHOCTI CB1IOMOCTI, SIK
IPOAYKTY MaTepii.

st mposiBy 110001 peduieKTopHOI peakiiii HeoOXiAHO HASBHICTh MOAPA3HUKIB 1
CYKIHICTh YTBOPEHb, TOOTO - pedIEKTOpHI TyTH.

Pednexkropna myra - msix Bij penentopiB 10 edekropa. Bona ckiamaerscs 3 5

JIAHOK: perenTop, aQepeHTHUH HEPBOBHM NIISAX, pedIESKTOPHUIA IEHTpP, ehepeHTHUN
HUIsx, eexTop.
HEPBOBI1 LIEHTPH 1 €(EeKTOPU MarOTh JBOOIYHHMI HEpBOBUH 3B’s130K. EdekTopu He

TUIbKUM oTpuMaroTh komanay Binm [IHC, ame 1 mocunarTh A0 HEi JOLIEHTPOBI



IMITyJIbCH, SIKI CUTHANI3YIOTh IPO XapakTep BIANOBiAI poOodoro opraHa. 3aBIsKH
3BOPOTHOMY 3B 13Ky KOHTPOJIOETHCS TOYHICTh BUKOHAHHS KOMaHIW. TakuM YHUHOM,
KJaCUYHE YSBJICHHA Npo peduieKTOHYy JAyry, SK IpO HE3aMKHEHHE KOJIO
nepeauBiseTbess. CydacHa Hayka po3risiiae peduieKTOpHY JAyry, SK 3aMKHEHe
YTBOPEHHS - Y BUIJIAJII KOJIA 3 3BOPOTHIM 3B’ I3KOM - 3BOPOTHS a)epeHTaLlisl.

Pednkropri ayru  MoXyTh OyTH  NOpOCTUMU  (MOHOCHMHANTHYHUMHU 1
MOJIICHHANTUYHUMU) 1 ckiaaguuMu. [Ipocta peduiekTopHa nyra CKIagaeThes 3 JIBOX
HEHPOHIB - adepeHTHOro 1 eepeHTHOro, MK SIKUMH € OAuH cuHarc. [Ipukinamom €
pedekTopHa Ayra - CyXOXKWIbHUX pediiekciB (KomiHHUN pediiekc, axuinoB pedexc).

PednexTopHi a1yru OLabIIOCTI peduiekciB BUMaraloTh Ha JBa, a OUIBIIY KUIBKICTD
HEHpOHIB: adepeHTHUH, OoauH abo JAeKuIbKa NpOMDKHMX 1 edepeHTHuil. Taki
pediaekTopHl JAyrd  Ha3WMBaKOTh CKIAJHUMM  TOJICMHANTUYHUMU. Peduekcu
KJIACU(IKYIOTHCS TI0 PSITY O3HAK:

1) o GiosoriYHUM O3HaKaM (Xap4oBi, 3aXiCHi);

2) B 3alIe)KHOCT1 BiJl PEIENTOpiB, SKi ITOAPA3HIOIOTHCI: SCTEPOPCICTITUBHI i

IPONPIOLENTUBHI;
3) 1o XxapakTepy BiJIOBii: MOTOPHI, CEKPETOPHIi, CyTMHOPYXOBI.

Bci peduiexcu opranizaMy noaiIsslOThCSA Ha JIB1 Tpynu: 0€3yMOBHI 1 YMOBHI.

4. OCHOBHI BJIACTUBOCTI HEPBOBUX LHEHTPIB.

Bci ocHOBHI (popmu ITiSITBHOCTI HEPBOBOI CUCTEMHU OOYMOBJICHI y4YacTIO TIEBHUX
rpyn HepBoBux kimituH - HII. HepBoBHM LIEHTpOM Ha3HBAaIOTh CYKYIHICTh HEPBOBHUX
KJIITUH, HEOOX1THUX JJIs 371MCHEHHS MEBHOI (DYHKIII].

HI - monstrs ¢izionoriuyne, a He anatomiuHe. B HI[ BxoasTe Heliponu,
po3raiioBani B pizHux Bigaiiax [THC.

Bunactusocti HII:

1. omHocToponHe mpoBenaeHHs 30ymkeHHs - y [IHC 30ymkeHHsT MTPOBOAUTHCS B
OJTHOMY HAmNpsIMKy BIJ] PELUENTOPHOTO HEWpPOHA 4Yepe3 MPOMLKHHMA [0
edeKTopHOro ab0 3 aKCOHAa Ha JICHJAPUT. B OCHOBI IIi€i BIIACTHBOCTI JICKATh

0CcO0IMBOCTI MOP(OJIOTIYHOTO 3B’ SI3KYy MIXK HEHpOHAMH, a came: Me1aTop, 10



3M1MCHIOE Tepenady 30Yy/KEHHS, BUAUISIETCA TUIBKA MNPECHHANTUYHUMHU
3aKIHYCHHSIMH.

2. 3aTpuMKa MpoBe/IeHHs 30y/IKEeHHS.

30ymxkuHa B [IHC po3moBCAIKyeThCS 3HAYHO MOBLUIBHIINIE, HDK MO HEPBOBHUX
BOJIOKHaX. [le MOsSICHIOEThCA THUM, IO AJIs 3A1MCHEHHS MPOLIECIB, OB’ A3aHUX 3
BUJUICHHSIM MeJiaTopa B CUHAICI, JU(y31€10 MOro yepe3 CHHANTUYHY LIUIHHY,
BUHUKHCHHSM 30Yy/DKYFOUOTO IMOCTCHHANTHYHOTO IOTCHINANY 1 TEpexo0oM
fioro B moTeHIian Aii, morpidoHo 1,5-2 mc. HasiBHICTIO O11bII1 CHHATICIB.

3. Cymais 30ymKeHHS - cymarlist 30y/KEHHS TPOSBISEThCS y CKIaaHHl eeKTiB
nii moapaznukiB. e [.M.CeuenoBum (1863) Oymo BHUSBICHO, IO MOOJUHOKI
cnalKi MiAMOPOroBl MOAPA3HEHHS! HE BUKIMKAIOTH peQIeKCy, a KUJIbKAa TaKuX
NoJIpa3HeHb, KOJIM BOHHM IIOJAIOTHCS OJIM 3a OJHUM 3 IIEBHOIO YaCTOTOIO,
BUKJIUKAIOTh pedIieKc.

4. Tpaucdhopmairist putmMy 30yIKEHHS - HEPBOBl IIEHTPH 3JaTHI 3MIHIOBATH
4acTOTy IMIYJbCIB, fKa TPHUXOAWTH N0 HHUX Bim pernentopiB. Ha Bemuky
yactoTy nogpasHeHb HI[ moske BIANMOBIAATH PIAKUM PUTMOM IMITYJIBCIB 1,
HABMAaKW, HA TOOAWHOKI TOJApPA3HEHHS - OUIBII YacTUMH IMITYJIbCaMH.
[IpyurHOIO 3MIHM PUTMY BHCOKOI YacTOTH € Te€, L0 CHHAICU MOXYTh
NPOMYCKAaTH JIMIIIE IMITYJIbCH TaKOi YacTOTH, SIKa HE IMEPEBHUIINYE PIBHS HOTO
CTaOUIBHOCTI, 3yMOBIICHO MpoIiecaMu repenadi 30y KeHHS B HUX.

5. Ticnsnis. 30ymkenns B [{THC He 3aBKau MPUNUHIETHCS MICTAS 3aKIHUCHHS i
nojapasHuka. PedrexkTopHa MisUIBHICTh MOXKE MPOAOBXKYBATHUCH 1€ JCIKHIA
MIPOMIDKOK Yacy 1 Miclisg NpUNUHEHHS mojpa3HeHHs. KopoTkodacHa micisis
MOB’s3aHa 3 TPUBAJIOIO CJIJIOBOIO JICIOJISIPU3ALIIEI0, SIKA BUKJIMKAE TTOTEHIIATH
Il 1 TAKUM YUHOM miaTpuMae peduieKTopHy peakiito. TpuBana peduiekTopHa
HICIIAISA 3yMOBIIEHA UPKYIISALIEIO IMITYJIbCIB IO HEHPOHHUX CITKaX HEPBOBOT'O
HIEHTPY.

6. IlonermenHss - B MPUPOJHUX YMOBAaX HEHPOHW TEHEPYIOTh HE TOOJIMHOKI
IMITYJIbCH, a 3aJIMH IMITYJIbC1 EBHOI YacToTU. [locnijaMyu BCTAHOBUIIH, 1110 TIPH
puTMiuHOMY TioApa3zHeHHi HIl kokHUI HACTYIMHUI IMITYJIhC BUKJIMKAE OUIBIITY

pedaekTopHy peakmito. Moro BHHUKHEHHS TOSCHIOETBCS THM, IO IIPH



PUTMIYHOMY TOJpa3HEHH1 OJM3bKO MPECHHANTUYHOI MEMOPAHU CKYMUYYIOTHCS
MIXypIll 3 MEIIaTOPOM, BHACHIAOK IIbOIO HOBI IMITYJIbCH MPHUBOASATH J0O
BUJIUICHHS OLIBIIOI KIJIBKOCTI MeiaTopa B CHHANTHYHY IIIIAHY 1 ITBHUIKOTO
JOCSTHEHHSI KPUTUIHOTO PIBHSA JIEMOJISIPU3aLIii.

7. PUTMIYHA aKTUBHICTh HEPBOBUX LIEHTPIB.

B Oubmiocti HEpBOBUX KJIITUH 30y/HMKA BUHUKAE TUIBKU IPU i CTUMYJIIB, IO
HAJXOJATh 10 a)epPEHTHUX IUIAXIB. AJie ICHYIOTh HEUPOHH, B IKUX 30y I>KCHHS
BUHUKae 0e3 HaHECeHHs mojpa3HeHHs. L[i HelipoHu MposBIsSIOTH POHOBY a00
TaK 3BaHy CIIOHTAHHY aKTHUBHICTh. [[prunHOI0 (JOHOBOI aKTUBHOCTI BBAXKAIOTh
CaMOBLUIbHE BUAUICHHS MeliaTopa HEPBOBUMHU 3aKiHUEHHSMH 1 TOCTIHHY
HUPKYJSLIIO IMITYJIBCIB IO KUIBLIEBUX 3B’ SI3KaX MK HEHPOHAMU.

8. CTOMIIIOBaHICTh HEPBOBUX LIEHTPIB.

[Ipu TpuBasoMy ab0 CHIBHOMY MOApPa3HEHHI aQEepEeHTHUX HEPBOBUX BOJIOKOH
CIIOCTEPIraeThCs 3MEHIIEHHS YacCTOTH IMITYJIBCIB, IO HAJIXOMSITH 10 POOOYMX
opra"iB. Bracmimok 1poro pediiekTopHa BIANOBIAL 3MEHIIYETHCA a0o
MPUMNUHIETHCS TOBHICTIO. Y HEPBOBHUX IIEHTpPaX PO3BUBAETHCS CTOMIICHHS.
[IpuunHoro Moke OyTH 3MEHIIEHHS 3amaciB MeiiaTopa B Tpolieci poOoTH
HEHpOHa 1, OTXKe, MOPYIIeHHs nepenayi 30ykeHHs. KpiM Toro, npu TpuBaiux
PUTMIYHUX 30YHKEHHSIX 3MEHIIYETHCS YYTIWUBICTH XOJIHEPTTUHUX PEIENTOPIB

MOCTCUHANITUYHOI MeMOpaHH (JeceHCUOTI3aITis).

5. BUJIM TAJTbMYBAHHS B [THC, KOOPIMHANIIAHA JISJILHICTH
IHC.

lanemyBaHHST - 1€ OCOOJIMBHI Tpoliec, SKU TPOSBISETHCA B 3HUKHEHHI
30yHKCHHS.

["anpMyBaHHS - MiCLIEBUN TIPOIIEC, SIKUI OXOILTIOE JIUIIE OKPEM. HEHPOHH.

Brnepuie ranbMyBaHHSI CIIOCTEpIralid MPU BUBYEHHI BIUIMBY OJIyKalOUOro HepBa
cepud. llouarok BuBuUeHHA ranemyBaHHsS B 1863p. CeueHoBum [.M. 3HaueHHS
ranbmyBanHa ornucano [.M.CedenoBuMm B po6oti “Pedrexcu ronoBHoro Mo3ky Ilpu

OIyCKaHHI1 KIHIIBKA >Ka0W B KHUCJIOTY 1 OJIHOYACHOMY IOJPA3HEHHI JESKUX YacCTHH



rojIoBHOTO MO3Ky (30poBi rop6u -NaCl), CedueHOB crocTepiraB 3aTpUMKY 1 HaBIiTh
BIJICYTHICTb KMCJIOTHOTO peIeKCy CIIMHHOTO MO3KY. BiH 3p0OMB BUCHOBOK, 1110 OHI1
HII moxyTth 3MiHIOBaTH peduiekTopHy MisbHICTh 1HmUX HI[ - Bumi HII moxyTth
ranibmyBatu HUI (“CedeHiBChbKe TAIbMYBaHHSA ).

["aneMyBaHHs - HEOOX1THUK KOMIIOHEHT B KOOPJAHHALIl HEPBOBOI ISITBHOCTI.

3HaYHHS TaJIbMYBaHHA.

3MeHIIye ipajiaiito 30yIKeHHS, 10 Ja€ MOXJIMBICTh KOHIIEHTpAIlli B HEOOX1THUX
BIJIJIIJIaX HEPBOBOI CUCTEMHU.

BuxiroueHHs TisTTbHOCT1 HEMOTPIOHUX B JaHUH MOMEHT OpTaHiB.

Oxopontoe HI Big nmepeBTOMU - OXOpOHHA (DYHKITIA.

lNansmyBaHHs:

1. HDCCI/IHaHTI/I‘-IHC - BHHHUKAE€ IICpC] CHUHAITUYHHM KOHTAKTOM B HpGCI/IHaHTI/I‘IHiﬁ

MeMOpaHi, 3akiHYEHHS akcoHa OAHOI H. KIITMHU YTBOPIOE aKCOAKCOHAJbHUUN
CHHAIIC Ha 3aKiHYEHI aKCOHa 1HIIOI KIITHHU 1 OJIoKye mepenady 30yKeHHS B
HbOMY.

B o6nacti Takoro nmpecMHANTHYHOTO KOHTAKTY PO3BUBAETHCS CHIIbHA JIETIONSPU3AIIis
MeMOpaHHU aKCOHa, sIKa MPUBOIUTH IO CTaHy Mapabio3a (meciManbHe rajJbMyBaHHS
no H.€.Benencrkomy). 3arajipHa KiHIIEBa JJaHKA aKCOHA HE MPOBOIUTH HEPBOBHUX
iMIynsciB A0 cunarcy, To0to 10 HK. Ieii Bua ranbmyBaHHs 3MeHILye adepeHTHY
immynbcartiro o HI.

2. IlocTcMHanTUYHE TajlbMyBaHHS BHHHKA€ HA T[IOCTCMHANTHYHIA MeMOpaHi B

pe3ynbTari i TaabMIBHOTO MeaiaTopa a0o creliadbHuX TaIbMIBHUX HEHPOHIB
I[THC. HEepBOBI IMIYIBCH MAXOIATH IO TAIBMIBHUX HEHPOHIB, BUKIUKAIOTh B HAX
Takui camMuil mporec 30y/KEHHS, SIK 1 B 1HIIIMX HEPBOBUX KJIITUHAX. BIAMoBiab MO
aKCOHY TaJIbMIBHOI KJIITHHU momuproeThes 111, ane mpu mpboMy BHILISETHCA Ha
3aKIHUEHHS aKCOHAa He 30y/KYIOUni MeaiaTop, a TaibMiBHUM. I1i1 BIUTMBOM 11bOTO
MeziaTopa BUHHUKAE  TINEPIOsIpU3aIlis MOCTCUHANITUYHOI MeMOpaHu 1
perictpyetbst ranpMiBHUN mocTcuHanTudHU moteHmian (['TICIT). B pesynbrarti
IJIbMIBHI KJIITUHU HE 30Y/1KYIOTh,  TAIbMYIOTh T1 HEPOHH, HA SIKUX 3aKIHUYETHCS
ix akcoHu. Takuil BUJ TalbMyBaHHS Ha3UBAETHCA MPSAMHM, TOOTO BOHO BHHHUKAE

3pa3y 6e3 monepeaHbOro 30yIKEeHHS.



CrneuianpHl rajabMiBHI HEHMpOHM - 1€ KIITUHUM PeHIIOy B CHMHHOMY MO3KY 1
KOp3WHYACT1 KJITUHU B MNPOMDKHOMY MO3Ky. Kiitunu Penmoy rpatoTe poib B
KOOPAMHAIINHIN JiSUIBHOCTI CIMHHOTO MO3KY TpPHU PEryJsiii AisUIbHOCTI M’ SI3iB-
aHTaroHicTiB. BoHn 3a0e3medyoTh pO3BUTOK TajJbMyBaHHS B MOTOHEHWpOHAX M’ sI3iB-
AHTArOHICTIB, IO MOJIETIIYE CKOPOYEHHS LIUX M’ SI31B.

[Tpu 30ymxKeH1 MOTOHEMpPOHA CIIMHHOTO MO3KY IMIYJIbCH MOCTYMAOTh MO aKCOHY
70 M’SI30BX BOJIOKOH 1 OJHOYACHO IO KOJIATEpajsiM aKCOHA JIO TajbMIiBHUX KIITHH
Penmoy. Akconu kiiTuH PeHioy nmoBepraroThCcs 10 TOrO caMoro MoToHeipoHa (M.b)
1 BUKJIMKA€ MOTO ralbMyBaHHs, TOOTO Yepe3 KITHHY PeHIoy MOTOHEHpOH MOXKe caMm
ceOe 3arampMyBaTu. Yum Ounblre 30yIKylIOunuX IMIYJIbCIB MMOCUIAE MOTOHEWPOH Ha
nepudepito, TUM CUJIbHIIIE 3BOPOTHE rajJbMyBaHHs (OJIMH 3 BUJIIB TOCTCUHANITUYHOTO
raJbMyBaHHS).

Kop3uH4ati KJIITHHU TPaOTh POJIb B PETYJIALIl ISUIBHOCTI - MPOMIDKHOTO MO3KY 1
KOpH BEJTMKHUX MiBKYJb. BOHM € HIOM BOpOTa, SIKI MPOMYCKAaIOTh a00 HE MPOIYCKAIOTh
IMIYJIbCH, K1 1IyTh B KOPY BENUKUX MiBKYyJb. Lle 3B’d3aHO 3 TUM, L0 KIITHHH
BUKJIMKAIOTh CHHXPOHHE TaJIbMyBaHHS BEJIMKOi KUIBKOCTI HEHpPOHIB MPOMIXKHOIO
MO3KY, PEryjllo€ THM CaMUM MPOXO/JKEHHS IMIYJIbCIB dYepe3 11 HEUMpOHH, Yac
MPOXO/KEHHSI iX B KOPY 1 PUTM KOPKOBOI akTUBHOCTI. B3aeMopisi 30y/KeHHS 1
rajJibMyBaHHS JIGKUTh B OCHOBI KoopauHamiitHoi mistibHOCTI I[HC. VY3romkenuii
POSIB OKpeMHUX pedIeKCiB, IO 3a0e3neuye BUKOHAHHS POOOYMX aKTiB, Ha3UBAETHCS
KOOPIMHAIEO.

SBulie KOOpAMHALII Tpa€ BaXIWMBY poOJib B JISJIBHOCTI PYXOBOIO amapary.
Koopaunaniss Takux pyxoBHX akKTiB sIK X0Jib0a abo Oir 3a0e3MevyeThcsl B3a€MOIIEI0
HEPBOBUX IIEHTPIB.

3a paxyHOK KoopauHOoBaHOi poootu HI 3aiiicHIOETHCS TPUCTOCYBAHHS OpraHi3My
10 yMoB icHyBaHHS. lle BinOyBaeTbcs HE TUTBKM 3a PaxyHOK AISUIBHOCTI PYXOBOTO
amapary, aje 1 3a pPaxyHOK 3MiH BereTaTMBHUX (YHKUINA oOpraHizmy (IpoLECiB

JTUXaHHS, KpOBOOOITY, 0OMIHY PEYOBHH Ta 1H.)

3ATAJIBHI 3BAKOHOMIPHOCTI KOOPJUHAIIII ITHC.



[IpuHun peuunpokHocTI (B3aemoy3rojxkeHa iHHepBaiis). Lle sBume Oymo
BuBYeHO [.M.Ceuenosum, H.€.Beenenckum, llleppunrronom.

Bzaemonis pedrekciB  3MIMCHIOETBCS TaKUM YWUHOM, IO (YHKI[IOHAJIBHO
HampaByieHI pediekcu MIACWIIOTh, OJWH OJHOTO 1, HABMakW, (YHKIIOHAIHHO
MPOTHIICKHI pedieKCH B3a€MOrajibMylOThes. Lle 0coOMMBO YITKO BHUABIAETHCS Y
B3a€MOJIIi M’ s31B-aHTAaroHICTIB. PelMnpoKkHa iHHEpBallisi M’ s131B-aHTarOHICTIB JIEXKHUTh
B OCHOBI aKTy XOJAbOM Ta IHIIMX UUKIIYHUX pyxiB. [Ipu 1pomy 3a1HCHIOETHCS
3aKOHOMIPHHUH JIAHITIOT eJIeMeHTapHUX pedIieKciB, ¢ OJUH pediieKC TOTOBUTH abo
BUKJIUKAE 1HIIUN pedIieKc.

[TpuHIIMT 3araTbHOTO KIHIIEBOTO MIJISAXY.

BinkpuB wnedt npunuun Yapn3 Illeppinrton. Ileit npuHumn 3B’g3aHuil 3
ocobsuBocTsimMu Oynosu [IHC. B IIHC adepenTHux HelpoHIB B 5 pa3iB OuIblIe HIX
edepeHTHUX. KUTBKICTh YyTJIIMBUX HEUPOHIB MO SKUX HAAXOAATH 30y/mkeHHs B [ITHC
nepeBaXkae, a BUX1J IMITYJIBCIB 171€ TI0O MEHIIIH KIJTbKOCTI €hepeHTHUX HEUPOHIB.

[Tpunmun ipaxiarii - 30y/pkeHHs BUHUKAE B ogHoMy 3 HII mig BImmmBOM cuitbHOTO
1 JoBroro nojapasHuka, 30ymxkye HoBl HII. Jlexxutb B OCHOBI yTBOPEHHS HOBHUX
YMOBHHUX pe(]IIEKCiB.

[TpuHimn 1HIYKII - T 9ac peduIeKTOPHOI AIsUTbHOCTI MK HEPBOBUMH 1IEHTPaMU
BUHHMKAIOTh TaJbMIBHI 1 TMIOJETIIYIOUl B3a€MHI BIUIMBH, SKI OJepXaJld Ha3BY
MO3UTUBHOI 1 HETATUBHOT OJJHOYACHOT 1HIYKINT. 30y/IKEeHHS, 1[0 BUHUKAE B TICBHOMY
HEpBOBOMY IIEHTpPi, BHUKIMKA€ y B3Aa€EMO3B’SI3aHOMY 3 HHM LEHTpPI TaJbMyBaHHSA
(HeraTMBHA 1HIYKI(ISA) 1 HABMAKU BUHUKAE 30yI>KEHHS (MIO3UTUBHA 1HTYKIIIS).

[TpuHIMIT KOHBEPTEHIII].

VY 3B’s3ky 3 TuMm, mo adepentHux HeipoHiB y [JHC B 5 paziB Oinbine, Hik
dbepeHTHUX, IMITYIBCH, 110 MOocTynaTh 10 HII Bix pi3HUX perentopis, IpOXOoAsSTh 10
TUX CaMHX PYXOBUX HEHWpOHIB. SIBHINE KOHBEPTEHIli JIGKUTh B OCHOBI TaKWX
BrnactuBoctei HLI, sik cymartist 1 mojermeHHs.

Oxuo3id (3aKyrnopka) . Mpu OAHOYACHOMY IMOJPA3HEHHI ABOX JApYyN adepeHTHHUX
BOJIOKOH BeJlMYMHA pPeQICKTOPHI BIAMOBIAI MEHINA, HDK CyMa BEIWYMH JIBOX

pednexciB. QK031 MPOSBISETHCS MPHU CHIIBHUX TOJIPa3HEHHSX.



JinssHKM  HEWpOHIB, sSKI 3B’s3aHl 3 Oyab-sIKUM aepeHTHUM BOJIOKHOM,
NEepEeKpUBAIOTh OJHA OAHY. [Ipyn ogHOYaCHOMY BUHUKHEHHI ABOX XBWJIb 30Yy/IKEHHS B
OJIM3BKO PO3TAIIOBAHUX JUISHKAX 3arajibHa KUIBKICTh 30YIKEHUX HEUpOHIB Oyje
MEHIIIe, HDK CcyMma, fKa CKIajanach 13 TOOJWHOKUX TIOCTIJOBHHUX IOAPA3HEHb
KOXKHOTO 3 TIX a(hepeHTHUX BOJIOKOH.

[lpunnun nomiHanTta - OyB cdopmynboBaHuil A.A.Yxtomcebkum B 1904p. sx
pobounit mpunIMn AisibHOCcT HIT,

JlominaHTa - 30y/PKEHHSI OJTHOT'O HEPBOBOTO IIEHTpa TajbMy€E MiSUILHICTH 1HIIHUX,
TOOTO BIH JJOMIHY€E HaJl IHITUMU B JaHU MOMEHT.

OCHOBHI pUCH JJOMIHaHTA!
® [i/IBUIIICHA 30Y/1JIUBICTh;
® CTINKICTh 30y/IPKCHHS B Yaci;
® 3JIaTHICTH JI0 CyMallii CTOPOHHIX MMOApPa3HEeHb;

e iHeplisi, TOOTO 3[aTHICTh JOBTO MIATPUMYBATH 30YIKCHHS MICJsS 3aKiHYEHHS il
MOJIpa3HEHHSI.

B HOpMi B HepBOBIl cCHUCTEMI PIJIKO BIACYTHS JOMiHAHTa. be31oMIHAaHTHUHN CTaH
BUHUKAE y CIOPTCMEHIB B TMPOIECI IMOBHOTO pPO3CHAOJEHHS, MPU ayTOTEHHOMY
TpenyBaHHi. [llmaxom  Takoro po3cialbiieHHS  JOOMBAIOTHCS  BITHOBJICHHS
npane3aarHocti HI.

[IpuHIMO TOMIHAHTH JIEKUTh B OCHOB1 YTBOPEHHSI YMOBHUX PEQIIEKCIB 1 pyXOBUX
HAaBUKIB, aKTa yBaru.

8. IIpuHITMT 3BOPOTHHOTO 3B’ SI3KY (AHOXIH).

[Ipomecu, siki BUHUKAIOTh B HEPBOBUX IIEHTpaxX MiATPUMYIOThCS. [lo3uTHBHI 1
HEraTHBHI 3BOPOTHI 3B’A3KH. SKIIO I1MIOysibcaM, $KI BHUHUKAIOTh B pE3yJbTaTi
pedaeKkTopHOi peakilii, MOCTYNalTh B HEPBOBUM IIEHT, MOCUIIOIThL HOro -
MO3UTUBHUHN 3BOPOTHIN 3B 30K, MPUTHIUYIOTh - HeratuBHuid. [[HC. - perymoroua
cUCTeMa.

On’stHIHHS - OJIMH 3 BUJIB IIEHTPAJIBHOTO TalbMyBaHHS. B ymMoBax raibMmyBaHHS
KOPH - Bl KOPKOBOT'O KOHTPOJISI 3BUTBHSIOTHCS TIIKOPKOBI S/Ipa. AJIKOTOJIb MPUTHITYE
(GyHKIIT HEeHMpoHA 1 IIBUAKICTh CHHANTUYHOI mepeaadl 30y/keHHs. llopyiryerbes

koopauHaniiHa AisuibHICTE LHHC. Ankorons moHMkye (i3i00Ti4Hy CTaOUIbHICTD



IHHC, B pesynabrari uworo B HIl BuHukae ranpmyBaHHs. [Ipyn BHCOKMX J03ax
3aITy4a€ThCs CHJIBHUNA MO3OK, IIOHMKYIOThCSI CyXOXKWIbHI pediiekcu 1 mociaaditoeTbes
M’ I30BUM TOHYC.

Benuki 1031 BUKJIMKAIOTh HAPKO3 - TOCTPE OTPYEHHS.

PeduekTopHa GyHKINIA CHHHHOTO MO3KY.

B cniuHHOMY MO3KY 3HaxX0AThCs IIEHTpU Oararbox pediekcis.Ha piznux
Horo piBHSX /ITUIHHOMY,TPYTHOMY,TIONIEPEKOBOMY/ pO3MIIIIEH] TIEHTPHU, !
NpUIMAIOTh YYacTh B PETYIISLII pyXiB BCIX M s31B TOJIOBH, NI, TyTy0a 1
KiHL1BOK.KpiM TOro Ha piBHI 3-5 IUHHUX XPKOLIB JEKUTh LIEHTP CKOPOUECHHS
niadparmMu , a B KympuKOBOMY BIJUIUT1 — LEHTPH JiedeKkarrii 1 ceuocTaTeBUX
pediekcis.

Haiinpocrimii peduiekcu CIMHHOT0 MO3KY — pedeKcH Ha PO3TATYBaHHS
M’s131B.IIpu HE3HAUHOMY PO3TATYBaHHSA - BChoro Ha 0,1 MM- y perentopax m’si3a
BUHUKAE 30yPKEHHS, IKE pe(PIEKTOPHO BUKIIMKAE CKOPOUEHHS. AHAJIOTIYHI peLeNTOpU
€ 1 B CyXOXKHUJIKaX.

Pednexcu M’s31B-anTarouicTiB.[Ipy ckopoyeHHI M’431B 3TMHAYIB

MPUTHIYYETHCA TOHYC po3ruHaviB.l[uM 3a00iraeTbest peduiekc po3TAryBaHHS 1
YCYBAETHCS MPOTHU/IISE PO3THHAYIB.

Purmiuni peduiekcu.lle rpymna monepemMinHoi 1ii 3rMHAYIB 1 pO3TUHAYIB

KIHII1BOK.30 JOMOMOTOI0 IIX pedIiekciB 31iCHIOIOTHCS X01b0a 1 Oir.

ToH14yH1 pediekcH.cipusitoTh MiATPUMAHHIO EBHOTO MOJIOKEHHS T11a B

POCTOPI ,II0 3A1MCHIOIOTHCA 3aBISKH TPUBAJIOMY HAlPY>KEHHIO M’ S31B.

BereraruBHi pediaekcn.-pedaekcu, ki peryatoTh poOOTy BHYTPIIIHIX

OpraHiB,KpOBOHOCHHUX CY/IMH,ITIOTOBHX 3aJ103.

[IpoBinHKMKOBa (HYYHKIIISI CHUHHOTO MO3KY 3J1HCHIOETHCS 017100 PEUOBHUHOIO

,IIIO CKJIAJIA€THCSI 3 HEPBOBUX BBOJUTOKOH.[IpOBITHI IIJISIXH MOALISIOTHCS HA BU3XIHI 1
HU3X11H1.OH1 3 HUX 30BCIM KOPOTKI ,3’€IHYIOTh OUIbII Bi/I/IajIEeHH] AUITHKA
CIIMHHOTO MO3KY,a00 171yTh Ha BEJIUKI BIJICTAaHI — JJO TOJIOBHOI'O MO3KY1 B

3BOPOTHHOMY HAIPSMKY.



BucxigHi nJisixu CIMHHOTO MO3KY- TOHKUI my4ok /I"osst/,KinMHOBUAHUI

ny4ok /bypnaxa/- HecyTh CUTHAJIM BiJ] JOTUKOBUX 1 IPONPIOPELIENTUBHUX
NoJIpa3HeHb B s/ipa AOBracToro Mo3ky /sapa ['omns 1 bypnaxa/.Bonokna ocranHix
HAPABJISIFOTHCS JI0 BIATIOBITHUX KJIITHH 30pPOBUX TOpOIB MPOTHIICKHOT
CTOPOHM,3BIJIKH O€pe MOYaTOK TPETii HEHPOH,aKCOHH SIKOTO IMyTh 10 KOPH BEIUKUX
MIBKYJIb — JI0 IICHTPAJIbHOI 3aKPYTKH KOPH BEITUKHX MiBKYJIb.

JlarepanbHUM 1 BEHTPAJILHUN CIMHOTAJIAMIYHUI TPOMLUI MPOBOJSATH

IMITyJIbCH OOJILOBOI 1 TEMIIEPATYPHOI YYTIMBOCT1,I10 BEHTPAILHOMY —
TaKTWJIbHOI. BOHM NMpepuBaroThes 1 MepexpellyoThes B CHMHHOMY MO3KY Ha PiBHI ,B
SIKAUWA BOHU TUTBKH 1[0 BCTAIMIN.3BIJCH 1TyTh BOJIOKHA ,III0 3aKIHUYIOTHCS B 30POBUX
rop6ax. AKOHM [IUX HEUPOHIB HECYTh IMITYJIbCH BEITUKHUX M1BKYJIb.

JopcanpHuii CITHO-MO30YKOBUN TPaKT /a00 mydok driekcira/

.3aKIHUYETHCA €W MYYOK B KOP1 MO304YKa 1 HECE IMITYJICH Bl PELENITOPIB 10 M SI31B.
Yy yd p Y. p p

Hu3xigHi HUIIXH CIHHHOT0 MO3KY.

Bin pyxoBoi 30HM KOpH BEIUKHUX MIBKYJIb OEpe MOYaTOK

KOPTUKOCTIMHAJIbHI 200 MmipaMijHi MUISIIN,IK1 3aKIHIYIOThCS B TIEPEAHIX porax

CIIMHHOI'O0 MO3KY Ha MOTOHeHpoHax.IlipamiiHI UISIXH PO3BUHEHI TUM CHIIBHIIIE ,YUM
Olbllle po3BUHEHA KOpa MO3KY.L{el UIX Takok mepexpenryeThesl.

PyOpo-cnivHanbHUN YyTBOPEHU aKCOHAMU KJIITUH YEPBOHOTO SApa

CepeaHbOro MO3Ky. BUHMIIIOBIIN 3 siApa,BOJIOKHA MEPEXOAATH HA APYTy
cTopoHy.YacTuHa 3 TUX HAMPABISETHCA B MO30YOK 1 pETUKYIISIPHY (pOpMAITito, 1HIII —
B CITUHHMI MO30K.PyOpo-crinHanbHUN TPAKT MPOBOAUTH IMITYJIBCH BiJl MO30YKa ,s/1pa
BECTHOYISIPHOTO HEPBA,CMYTacTOro Tijia 0 MOTOHEHPOHIB CIMHHOTO MO3KY.OCHOBHE
NPU3HAYEHHS MOT0- YIPABIIHHS TOHYCOM M’SI31B 1 HEIOBUIbHA KOOPAMHALIIS
pyxiB.binbllle 3HAaUEHHS Ma€e y TBApUH HIXK Y JTIOJICH.

BectuOynsipHo-cliMHAIBHI TPAKTH YTBOPEHI BOJIOKHAMM,IKI € BIIPOCTKAMU

KIIITHH siipa JleriTepca,io JeKUTh B IOBractoMy Mo3Kky. I1o HboMy mepenaroTbes
IMIYJIbCH BiJl BECTHOYISPHOTO anapaTy 1 MO304Ka J0 MOTOHEUPOHIB,SK1 PrylIOI0Th

TOHYC MYCKYJIaTypPH,y3rOJI)KEHICTh PYXIB 1 PIBHOBArH.



Jlirepartypa.

. ®i3i070T14HI OCHOBH (PI3UYHOTO BHIXOBAaHHS 1 CHOPTY: HaBY. MOCIO. ISt
nepemiaroroBku cremianictiB OKP "6akamaBp" : y 2 4. / Bokaanu JI.C.,
beprrpaym JI.I. - JL. : JIAV®K.- 2011 - Y. 1. — 344 c.

. Kyuepos I.C. ®i3zionoris moaunau 1 TBapu. K. Buma mkona.- 1991.- C.3-33.

. T'anonr B.®. ®i3ionoris moaunu: miapydnuk / [lepexnan 3 anria. Hayk. pen..
nepekiaany M. I'keromnpkuii, B. IlleBuyk, O. 3asukiBcbka. — JIpBiB: baK, 2002.
- 784 c.

. I'’xeroupkuii M.P. ®i310m0rig moguau / I'xeronpkuit M.P., ®urimonoB B.1.,
[Terpumun 10.C., Mucakoseups O.I'. — K.: Knanra mroc, 2005. — 494 c.

. Kopurko 3.1. 3aranbna ¢izionoris / Kopurko 3.1., IN'omy6iit €.M. — JIbBiB:
2002. - 172 c.

. Hopmasnbna ¢izionoris / IMig. pen. B. 1. @inimonosa. — K.: 3nopos’s, 1994. —
608 c.

. ®exkera B.I1. Kypc nekuiii 3 HopmanbsHoi ¢i3ionorii / B.I1.dMekera. — Yxkropo:
I'paxna, 2006. — 296 c.

. ®izionoris moauMHU : HaB4. mocid. — Bua. 2-re, mom. / fpemko €. O.,
Boskanuu JI. C., beprrpaym /[I. I. [Ta 1u.]. — JL. : JIAY®K, 2013. — 208 c.
Pexxum mocrtymy: http://repository.ldufk.edu.ua/handle/34606048/9261

. @13io070r1 JOAUHA 1 TBAapUH ((Pi310JI0TisI HEPBOBOI, M SA30BOI 1 CEHCOPHHUX
cucrteM) / MLIO. Kneseup, B.B.Manbko, M.O. I'anbkiB Ta id. — JI.: JIHY imeni
IBana ®panka, 2011. — 326 c.

10.®i3i0soris: MAPYYHUK Il CTyA. BUI. Mend. HaBy. 3akianiB / B.I.IlleBuyk,

B.M.Mopo3, C.M.benan [Ta iH..] ; 3a pen.. B.I'.IlleBuyka. — Binauis: Hosa
kHura, 2012. — 448 c.

11.Yaituenko I'.M. diziomnorisg moaunu 1 TBapuH / Yaituenko .M., [lubenko B.O,

Cokyp B.J[. — K: Buma mkomna, 2003. — 463 c.

12.®izionoris [Tekcr] : miapyd. O CTYACHTIB BHIN. MEI. HaBY. 3akKi. [V piBHS

akpenutaiii / [B. I'. llleBuyk Ta iH.] ; 3a pen. wi.-kop. HAITH VYkpaiau, mpod.
B. I'. llleBuyka. - Bun. 2-re, Burmp. 1 monoB. - Binauns : HoBa Kuura, 2015. —
447 ¢






