f. A. OMEJIbKOBEILb, M. B. BEPE3IOK
Oco6./1MBOCTi 6y0BH si/iep MO304Ka JIeAKUX NITAXiB i3 pi3HUMU JIOKOMOTOPHUMHU NOTEHLiAMU

YK 598.2-148.11

A. A. OME/IbKOBEIIb, M. B. BEPE3IOK
M. JIyubk

OCOBJIMBOCTI bY10BU AAEP MO304YKA JEAKHUX IITAXIB
I3 PI3BHUMHU TIOKOMOTOPHUMMU INOTEHLIAMH

Y Hawomy docaidxceHHi npoaHasiz08aHo cmpykmypHi 0co6au8ocmi ma 8CmaHo8./1eHo abcomHi ma
sidHocHI 06’emu nuclei cerebelli y npunymusa (Columba palumbus L., 1758), 2opobys xamuwozo (Passer do-
mesticus (L.), 1758), kypku domawHwoi (Gallus domesticus L., 1758), induka (Meleagris gallopavo L., 1758),
aucku (Fulica atra L., 1758), nos3uka 38uuatinozo (Sitta europaea L., 1758), coliku (Garrulus glandarius L.,
1758), ki Hasexcamb 00 pi3HUX eKo102iuHUX epyn. OmpuMadi pesy1emamu 8KA3yrmbsb HA 3A/1eHCHICMb
Yux nokasHukie y docaidxceHux sudie 8id ocobausocmeli ix nepemiujeHHs1 ma cnoco6y do6ysanus ixcl. Adpa
Mo30uka docaidxncyeaHux nmaxie npedcmasieHi napHumu n. lateralis, n. medialis, n. interpositus, ki 3a-
timaroms 3Ha4Hy yacmuHy cerebellum ma yacmkoso 3aumi mixc co6or. MakcumanbHe 3HA4eHHS1 8iI0HOCHO-
20 06’emy n. lateralis + n. interpositus 3agikcosana Hamu y 2opobyenodibHux i cknadae 14-15% 6i0 06’emy
MO304Ka, y iHWUX docaidxceHux sudie yeli nokasHUk jexcums y mexcax 5-10%. IIpucepedHi sidpa Halikpa-
e po38uUHeHi y nmaxie AKUM XapakmepHe 8UKOPUCMAHHA KIAbKOX munie J0KoMoyii i3 weudkoro ix 3mi-
HOM0, MaK 38aHull Kom6iHoeaHutl pyx, (nucka - 18,5%, cotika - 18,1%), ma y nos3uka (19,5%). Y ecix eugue-
Hux eudie Mu cnocmepizanu 38’130k n. lateralis 3 n. vestibularis, ujo nosicHrEMbCsl 8axcaugicmio iHmezpa-
yii eiduymmie 8id opeaHy pieHo8a2U MA HEPBOBUX CUZHA/IIB MO30YKA 0151 Y3200H4CEHO20 PYXY YACMUH Miaa

Yy noabomi.

Katwuoei caosa: mMo3040k, npucepedHe s10po, 6iuHe s10po, MixncnosuyiliHe 10po, hmaxu, eKo/a102i4Ha

epyna.

IloctaHOBKa mnpo6sieMu. ['0JI0BHOWO Bij-
MIHHOK 03HAaKOI0 NpeACTaBHUKIB KJacy NTaxy,
NOPiBHAHO i3 iIHIIMMU XpeOeTHUMH, € HASIBHICTb
nip’sHOT0 MOKPUBY Ta 3JATHICTb A0 MOJBOTY.
Tomy, npu aHaToMo-MopdooriYHOMY OTJAAl IX
Oy/loBM JOCHiAHUKIB HacaMmIepes LiKaBJASATb
0COGJIMBOCTI NpeJCTaBHUKIB Aves MOB’si3aHi i3
NPUCTOCYBaHHAMHU 0 MoJbOTy. Ockinibky, GyH-
KLiIMU MO304YKa € NiATPUMaHHA NO3U Ta KOOP-
JVHaLig JOBIJIbHUX Ta LiJecnpsiMOBaHUX PYXIiB,
TO BUBYeHHs 6yaoBuU 1boro Bigainy [UHC y nrta-
XiB, fIK TBapUH, 10 ONaHyBaJ/Id MOBITPSIHUN MPO-
CTip, BUKJIMKA€E 0COOJIMBUM iHTepec. Bimomo, 1m0
y MeXax OJLHOTO i TOr0 X KJIaCy CTYINiHb PO3BUT-
Ky M0304Ka Moxe BapiioBaTu [11]. lle nosicHto-
€TbCS BiAMIHHOCTAMHU y criocobax nepeMiiieHHs
Ta JJ0OyBaHHA iXKi, 1[0 cdopMyBaucs B pe3yJib-
TaTi NPUCTOCYBAaHHS BUAY A0 YMOB iCHYBaHHS.
Tak, KpiM MOJILOTY ITAaXU MOXKYTb PyXaTUCSA Cy-
xofo0s10M (6iraT Ta cTpubaTH), y BoZi (Is1aBaTu
Ta mipHATH), JIa3UTHU 1O JAepeBax. Hespaxarwdu
Ha Te, 1[0 3arajibHa cxeMa Makpomopdgoutorii Ta
LUTOAPXITEKTOHIKM MO30YKa INTaxiB ONKCaHa
BXXe JJaBHO, JpKepeJl, ie opiBHIOBasacs 6 MakKpo-
Ta MikpoMopddoJioris Horo sep, He6araTo [1]. A
caMe 4epes Lii CTPYKTYPU IPOXOAATD LIJIAXH, L0
3a6e3Mne4y0Th 3B'1I30K CHUHHOT0 MO3KY i3 Ains-
HKaMHU COMaTO-CEHCOPHOI KOpH MiBKyJib BeJU-
KOT0 MO3KY. 3aBJSIKU L[bOMY 3AiHCHIOETHCS OlLii-

HKa IM0JI0KEHHS Tiza B MpocTopi Ta pOPMYy€EThCSA
3arajibHa CxXeMa pyXy, 3AiHCHIOETbCS KOpeKlis
MOMHUJIOK MiXK O4YiKyBaHUM Ta PeajbHO MOXJIU-
BUM pyxoM [6]. KpiM Toro, mocui>keHHs cere-
bellum BUKOHaHI MepeBaXXHO HA TUIMOBUX MPEJ-
CTaBHUKAX KJacy, a6o JlabopaTOPHUX TBApPUHAX,
1110 He Bio6pakae MPUCTOCYBaHb /0 YMOB iCHY-
BaHHA [8; 9; 12]. Tomy mu Bifi6panu ajsa BU-
BUEHHS NTaxiB, fKi BiApi3HAITHCS 0CO6JIUBOC-
TAMHU OGioJiorii (PKMBJIEHHSIM Ta JIOKOMOIIi€) i
KUTTEAIANBHICTD SKUX TOB'sI3aHA i3 pi3HUMHU
cepeOBULLAMU. [x MoxHa PO3AIIMTH Ha Taki
€KOJIOTIYHI rpynu:

— NTaxy 3aKpUTHUX JaHAWAPTIB i Maso JiTa-

104i BUJ U — IPUITYTEHb;
— 0OOJIOTHO-JIYTOBI MMTAax! — JINCKA;
— JicoBi mTaxu Ta NTaxXxd 3eJIeHUX Haca-
JKEeHb — TOpo6ellb XaTHil, COMKa;

— JlepeBHO-Ja3s4i - OB3UK;

- OJOMalllHeHI NTaxu - KypKa JOMallH{, iH-
JIMK 3BUYalHUH.

AHani3 ocTaHHiX AoC/Ti>KeHb Ta my6JIika-
nii. TpaguuiiiHo HalGiIbIIa yBara NpUAIIAETb-
€1 BUBUEHHIO MO30YKa JIIOJJUHH, 110 MOSICHIOETh-
ca norpebamMu dapmakoJsiorii ¥ MeguuuHu [6].
[louaTok ¢yHAAMEHTAJbHUM [JOCTiIKEHHAM
cerebellum nTaxiB moksanu npani O. Jlapcena
(Larsel 0., 1932). OagHak, aBTOp pO3rJsjaB aHa-
TOMIYHI acleKTHh MaKpOCTPYKTYpHA MO304YKa
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(mofiiy1 HA JIMCTKYU Ta YaCTOYKHU KEPYIUUCh MPH
[IbOMY X0JI0M CeplLieBUHHUX MpPOMeHiB 6isoi pe-
YOBUHU), a fApa OyJH 3raZiaHi julie MUMOXiJb
[13; 14]. YucneHHi gocnifkeHHs GyHKIiOHAIb-
HUX OCOGJIMBOCTEN Ta Mpoeklik saep cerebel-
lum Aves npoBoAuJIKCh, TepeBaXKHO, Ha Jlabopa-
TOpHUX BUjax [9; 12]. BiacHe ricTosoriuxi onu-
cu apaep cerebellum nraxiB yacto o6MexeHi xa-
PaKTEPUCTHUKOIO KJIITUHHUX HomyJsauiil (posmi-
piB HeWpOHIB Ta IiX WIJIBHOCTENH) y THUIIOBUX
Npe/JiCTABHUKIB KJacy YU OJOMAIIHEHUX TBa-
PHUH, 110 BUKJKYAE MOXJIUBICTD aHalli3y OTpHU-
MaHUX JaHUX y ekoJsioriyHoMy acnekTi [10]. Ilo-
piBHAJIbHO-MOP®OJIOTiIUHI JocaiKeHHs HeHpo-
HIiB s1/lep M0304YKa Ta U0ro KOpH 4acTo 3/iWCHIO-
€TbCA MDK [peACTaBHUKaMU PIi3HUX KJIACIB
(pubu, 3eMHOBOJIHI, MJIAa3yHHW, NTaXH, CCaBIIi)
xpebeTHUX TBApHH, 110 MEIIKAalOTh B yMOBax
cepelloBUIIa, sIKi pi3ko BigpizHsawTbca [4]. lo-
[0 A7ep MO304YKa caMe ITaxiB, TO IX 4aCTKOBO
OTHMCYBaJIU B XOJi AOCHiIKeHb BECTUOYJISPHUX
ajiep cniBouux nTaxiB. Illpu 1npoMy 3apy6ixHi
JOCJIIIHUKA BUIIAIOTE TPU NapHI A7pa MO304-
ka - n. lateralis, n. medialis, n. interpositus, Ha
BiIMiHY BiJ BITYUM3HAHUX, AKi BKa3ylOTb Ha Had-
BHICTp JiMIlle ABOX - GIYHHUX Ta NpUCepesHiX
[1; 11; 12]. Ix npani MicTATb, MepeBaXHO, OMKC
bopM LUX CTPYKTYpP Ta 0COGJIMBOCTEN IX moAiny
Ha cy64YaCTKH B OKpEeMHX BH/IB, ajie Mailke He
MIiCTATbh TPaKTyBaHb THX UM iHIIHUX OCOBJMBOC-
Tel MiKpo- Ta MakKpoCTPyKTypH nuclei cerebelli
3 TOYKH 30pYy eKO0JIOTii BUAY.

TakuM 4uMHOM, Tpeba 3a3HAYUTH, L0 GiJb-
IIiCTh HasABHUX JOCJAIJ)KeHb OCBITJKE JuIlIe
okpeMi acnekTu 6ynoBu nuclei cerebelli y ne-
AKUX NpeJCTaBHUKIB KJacy NTax{, L0 He JAa€
3MOTH OTPUMMATH LiiJliCHE yABJEHHS PO BIJIMB
0COGJIMBOCTEM JIOKOMOIIil BU/y HA OYJ0BY SAED
Mo304Ka. ToMmy Halia po6oTa MpUcBsiYeHa JOCIi-
JoKeHHI0 MopddoJiorii fifep M0o304Ka pi3HUX BHU-
JIiB NTaxiB, 1[0 Bifipi3HAIOTHCS OCOBJMBOCTSIMH
6ioJs1oril, cmoco6aMu nepeMilieHHs, CTpaTerisMu
JI0OYBaHHSI 00’€KTIB XUBJIEHHSI Ta XapaKTepoM
DKi.

IlocraHOBKa 3aBAaHHA. MeTow HaAIIOro
JIOCTi/PKEHHA € BCTAHOBJIEHHA 3aKOHOMIpHOC-
Tell MakpoMopdoJiorii siiep Mo304Ka y nmpeJcTa-
BHUKIB pPi3HUX €KOJIOTIYHUX IPyI NTaxiB.

JlocsiTHeHHs1 MeTU Iepeabadyae BUKOHAHHSA
TaKHUX 3aBJjaHb:

Bunyck 6.3(113). BIOJOTIYHI HAVEKH

— BHBYHUTH OCOBJIMBOCTI CTPYKTYypHOI opra-
Hizanii (popmMu Ta po3MilleHHs) mpuce-
pelHboro, 6GiYHOr0 Ta MIDXKIO3UIIHHOIO
A4ep MO304Ka y AeAKUX BUAIB IITAXIB;

— BM3HAYMUTH abCOJIIOTHI Ta BiAHOCHI 00’emMu
IepepaxoBaHUX AZep A1 OLIHKU CTyIeHs
PO3BUTKY LJUX CTPYKTYP;

— TNpOCTiJKyBaTH B3a€EMO3B'SI30K sIIepHOr0
KOMILJIEKCY MO304YKa i3 BeCTHOYJISPHUMU
AApaMy;

- TIMpoaHaJi3yBaTH OTpPUMaHi AaHi y Mmopdo-
€KOJIOT{YHOMY acIeKTi.

Marepiaiu Ta meToAu AocaigxkeHb. 06’e-
KTaMHU JJ1s1 AOC/i/pKeHHsI 6y o6paHi HAacTymnHi
BUAW NTaxiB: npunyteHb (Columba palumbus L.,
1758.), ropo6eupb xatHik (Passer domesticus (L.),
1758), inpuk (Meleagris gallopavo L., 1758), nwc-
ka (Fulica atra L., 1758), moOB3UK 3BUYaHHUH
(Sitta europaea L,1758), coiika (Garrulus glan-
darius L., 1758), kypka pomamus (Gallus domesti-
cus L.,1758).

MarepiajioM A [OOCHIPKEHHS COyTyBaJd
roTOBi BoJIOTi MpenapaTy MO3KY llepepaxoBaHUX
BUIIIE NTaxiB (0 5 ek3eMIJISIPiB KOXKHOI'0 BUAY)
i3 ponmiB kadbeapu 3o00J0rii CxifHOEBpOTEHCH-
KOTO HalLiOHaJBHOTO yHiBepcuTeTy iMeHi Jleci
YkpaiHky, 3i6pani y 1985-1991 pokax npauiB-
HUKaMU Kadenapu, 36epexeHi y 5 % HelTpasb-
HOMy popMalJtiHi.

[licns peTesbHOI NPOMHUBKH Yy HPOTOYHIN
BOJi MO30YOK BiJllpenapoByBajy i3 4YepemnHol
Kopobku Ta 06e3BojHIOBanu. [ani cerebellum
3akjwyaad B napadiHoBy cywmim (Histomix)
[2; 3]. Pisky marepiany nmpoBoAuIM cepiiiHO y
bpoHTaNMbHIN MJIOLKHI (TOBLKMHA 3pi3y 15 MKM)
Ha caHHoMy MikpoTtomi MC-2. 3pi3u ¢apbyBaiu
TioHiHOM (1:1000) Ta kpeo3us-BioseTom (0,5 %)
3a Hicnewm [2; 3].

BusHaueHHs1 06’€eMy M0304Ka Ta HOro sifiep
3/iMCHIOBAIM 3 JONOMOrol0 nporpamMmu «Mopdo-
Jiorigt 5.0»

BigHoCHUI 06’e€M siiep MO304YKa BU3HAYaAJIH
3a dopmMyJi010:

V
Vﬂ . — A.a. ,

MO304Ka

ne Vg, — BITHOCHHN 00’ €M siipa MO309Ka, Vygsoua — a0-
COJIOTHHUH 00°€M MO304Ka, V,, — aOCOJIOTHHHA 00’ €M
sIICP MO304Ka.

MikpodoTorpadii saep mMo3ouka 6ysau Bu-
KOHaHi 3 omoMoro nudpoBoi kKaMepu MiKpoC-
kona «AXIOSKOP 40».
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[Ipu onuci cTpyKTyp MO304Ka KOPUCTYBaJIU-
€ HOMEHKJIATypolo, 3amnponoHosaHow O. Jlap-
CeJIOM Ta M)XHAapOJHOK aHATOMIYHOK HOMEHK-
Jatypoto [13;14].

Pe3yabTaTn AOCaig)KeHHA Ta iX 06roBoO-
peHHA. Y BCix AOCaiKeHUX BUJIB Ha CEpiMHUX
(OpOHTAIBHUX 3pi3ax MO30YKa KpIiM MNapHUX
sanep (n. lateralis, Ta n. medialis, o romoJioriuni
BiAmoBigHO n. dentatus i n. fastigii ccaBuis [15]),
K BUAINATE KaacuyHo [1; 11], moMiTHO ABi
3HA4YHI KJITHUHHI MacH, 10 NPUJIATarThb 3i CTO-
POHM 4YeTBepTOro WLIJIYHOYKA 0 JaTepaJbHUX
anep. OcKiNibKY, 1ji KJIITHHHI Macyd MOCJiOBHO
BUHUKAKOTh, IPUCYTHI IPOTATOM I1I€BHOI KiJIbKO-
CTi cepilHUX 3pi3iB, a MOTIM 3HUKAKTh, TO MU,
SK i paj iHmux gocnianukis [8, 10, 11] cxuabHi
BBaXKaTH IX OKpeMUMHU AJipaMHU - h. interpositus,
AKI FOMOJIOTIYHI ABOM NApHUM fJpaM CCaBLiB
n. emboliformis yu n. interpositus anterior Ta n.
globosus uu n. interpositus posterior [1; 15].

3arajioM, d4pa MO304YKa BUBYEHHUX INTaxiB
Ha 3HAYHiN KiJIbKOCTi cepiliHUX 3pi3iB 3/1UTi Mixk
co6o10. [TopiBHSAIbHO-MOPPOJIOTIYHI JTOCTiAKEH-
Ha UHC ccaBuiB Bka3ywTb Ha TeHAEHLIHD [0
3JIUTTS LUUX CTPYKTYP Y MO30YKY JAesKHUX Iep-
mo3BipiB Ta cymyactux [15]. 3ybuyacte saapo Ta
SJIpo MaTpa y GiJbIIOCTI MIaneHTapHUX A006pe
PO3BHHEHI Ta BiJJOKpeMJIEHi, 110J0 KyJIACTOrO
Ta KOPKOMOAIGHOro sifiep, TO B [JleSIKUX BUJAIB
CCaBLiB MOXJIMBE JIMLIE YACTKOBE 3JIMTTA LUX
CTPYKTyD. [15]. TakuM YMHOM, EKCTPATIOII0I0YU
BUIIlECKa3aHe [0 aHATOMIYHUX O0COOJIUBOCTEN
cerebellum nTaxiB, MOXKHa 3pOGUTH BUCHOBOK,
110 3JIUTTA A4ep € IPUMITUBHOI PUCOIO OpraHi-
3anii. [HIIMM MOMXJMBUM IHOSICHEHHSIM I[bOTO
bakTy € BiACYyTHICTBb MiBKyJb Yy MO304YKy Aves,
TOMY 51Apa Hi6U «CTUCHYTI» ¥ yepB'siKoBi [4].

bsmkdye 10 KayJaJbHOrO Kpato, y Oiiid pe-
4yoBHUHi cerebellum 3’aBasitoThes n. lateralis Ta n.
interpositus. Ha ycix dpoHTanbHUX 3pi3ax y Bcix
BUBUYEHUX HAMHU NITAxXiB MeXi [UX CTPYKTYp Maii-
)Ke He pO3PI3HAKTBCH, TOMY MU BHU3HAYAEMO
OJIMH MOKa3HUK 06’eMy Jijisi 060X sijiep. Coyart-
Ky Ha cepiliHUX 3pi3ax GiuHe Ta MiXNO3uIliliHe
s/ipa MalOTh BUTJIS[ JBOX OKpPEMUX MapPHUX KJIi-
TUHHUX Mac okpyrJoi ¢opmu (puc. 1, A), axi
NPOCTATAIOYUCH [0 POCTPAJIBHOIO Kpaw MO304-
Ka, NBUAKO 3’ €IHYIOThCA B [IBa CYIiJIbHI KJIiTHH-
Hi TSDKi 3 000X OOKIB BiJi MOPOXKHUHU MO30YKa,
1110 OCTYNOBO BUHUKaE (puc. 1, B). PocTpanbhi-

11e, 31 CHUHHOI CTOPOHU MIiX LIMMU JBOMA fAJpa-
MU OYUHAE GOPMYyBaTHUCS LIIJIMHA, sIKA MOTJIN6-
JIIETHCA. Tenep CTPYKTypa i3 ABOX 3JIMTUX ALep
Harajaye ranTesi (mapHi 3 060X CTOpiH BiJ yeT-
BepTOro uuiyHouka) (puc. 1, B). Ha geskomy piB-
Hi n. interpositus y cBIMCbKHUX NTaxiB, JUCKU Ta
ropo6Ius AiTUThCA HA ABi YacTWHM, AKi Hafasi
3HOBY OG’€IHYIOTbCSI B OJHY Macy, TOMy MU He
po3IJIilaEMO iX sIK okpeMi cy6’saapa. Ha aymky
d. -E. Bynga (Jan Egil Wold, 1976), Taka opraHi-
3ayid n. interpositus y nraxiB BifnoBifae ABOM
rOMOJIOTIYHUM HOMY si/lpaM y MO30YKY CCaBIiB
(n. dentatus i n. fastigii). JlocaigHuK po3rasaae
i CTPYKTypH fIK okpeMi sifjpa [12]. ®isiosoru
NoB’sA3y10Th QYHKIII MiXKIO3uIiliHOTO Ta G6iYHO-
ro siiep nTaxiB i3 KoopAHHaLli€l0 po6OTH KiHIli-
Bok npu pyci [8]. [Ipu ubomy, 6iuHe siipo Gepe
y4acTb y peryJil0BaHHI CKOpOYEeHHS MiOLUTIB y
NPOKCUMaJ/IbHIA 4YacTHHI KiHLIBOK, KOHTPOJIIOE
BiZIXWJIEHHA BiJ| 3allJIAaHOBAHOT'O PyXOBOTO aKTY,
a MixnosuliiHe - y iHinianisanii Ta opranisanii
6i71b1II TOHKUX PYXiB JUCTANbHOI YaCTUHU KiHIIi-
BKU. BuBYatouu npoekl1iliHi 3B’13KH si/iep M030-
yka y Kypku {.-E. Bysnpg Bkasye Ha 3ajiexxHicThb
noziny n. interpositus Bif ocobinBoCTel JIOKO-
Molii Ta xap4yBaHHA npboro Buay [8]. Kypka Ta
IHJ UK, AK OZJOMalllHeHi TBAPUHY, JIITAIOTh PiJKO,
NepeMillyoThCs MEPEBAXKHO MO TBEPAOMY CyO-
cTpaty. 3a/iHi KiHLIiBKM ITaX! BUKOPUCTOBYIOTh
JUIsl po3rpiGaHHsA IPYHTY NpU MOMIYKY DXKi, 110
BUMarae NOCTiHHOTO CKOpOYeHHs M’s3iB came
JUCTAJIbHOI YaCTUHMU KiHILiBKH.

Take TpakTyBaHHS 3Ja€TbCA JOTIYHUM, 3Ba-
»Kar4uu Ha ToM dakT, 1o noAi6HA opraHisailis
MDKIO3ULIMHOTO 1ipa XapaKTepHa i /il JIMCKU.
Xoya KypomnozibHi i macTyumkoBi, KyAu Hase-
’KUTb BUINE3raJlaHUM NMTax, y GiloreHeTUIHOMY
acrmekTi BiggasieHi, oJHAK, MalOTh CXOXHHW THI
nepeMilleHHd CyX0Zo0JioM. JIMCKU € nepesiTHU-
MM ITaxaMW, MiJ 4ac Mirpauii JiTaroTb NOBiJb-
HO, He BUKOPHUCTOBYIOTb QIirypHOro mHOJbOTY.
[lo3a nepiofjamMu nepeyboTy pyXalOThCs biraouu
Ha BUJOBXEHUX 3aJHIiX KiHLiBKax, BIPaBHO
OMHUHAIO4YU CYyXy JIYTOBO-60JIOTHY POCIUHHICTH
[5; 7]

3arajzioM, NTaxu 30BHIIIHIM BUTJISIOM AyKe
HaraJyloTb KypomoJibHHX, 3a 110 B HaApoAi ix
Ha3UMBaKTb «BOAAHUMU KypodKaMu». Baxue
MOSICHUTH TaKi K 0COGIMBOCTi 6YZI0BU Mi>KIIO3U-
HikHoOro sjpa y ropo6bus. Ha Haumy aAyMmKy, e
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Puc. 1. CTpykTypHa opraHiszanis sJep M0o304Ka y I'TaxiB Ha MpUKJIa/i TOB3UKA 3BUYAHOTO
(Sitta europaea L., 1758) (x100):
n.l. - 6iyHe A4po, n.m. - IpUCepeSHE APO, N.i. — MDKINO3ULiHHE AP0, N.V. - BECTUBY/ISIPHE PO

Bunyck 6.3(113). BIOJOTIYHI HAVEKH (e
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MOKe OyTH MOB’I3aHUM i3 XKUTTSAM y KpPOHIi Jie-
peB. [lepesbOTH NITaxa MiXK JIMCTAM YepryroTbhCA
i3 MOCTIMHUMH KOPOTKOYAaCHUMU 3YNUHKAMH,
KOJIM ropobelb cifjae Ha riniku. [Ipu npomy Tino
Mae 6yTH HagiiiHo 3adikcoBaHe [7]. Y ropobue-
NoAiiGHUX CToMa aHi30JlaKTWJIbHA, Ha BigMiHY
BiZ, AATJ/IIB 1 momyraiB Ae NpOTUCTABJIEH] MaJbLii
Jlal0Tb MOXJIMBICTb OOXOIJIIOBATH TiJIKU JepeB
HiOU «kJemtHAMU». ToMy BifiICyTHIiCTh 3uUrojax-
TUiil y ctoni ropo61us 6y/1a KOMIeHCOBaHa Kpa-
110I0 KepPOBaHICTIO 3aJHbOI KiHIiBKHY, i, BiINIOBI-
JHO, IPOTPECUBHUM PO3BUTKOM fiZlep MO304Ka,
10 KOHTPOJIIOTH iI (YHKIiOHAJbHY aKTHUB-
HICTB.

Bavxye 10 pocTpabHOrO KiHLA MO304Ka, B
Mipy 3pocTaHHs Mol 6iYHOro i MiXKnosuIinHo-
ro djilep Ta MOrJuG/JeHHS MK HUMH IIVIMHY, 1X
o6pucu HabyBatoTh U-niof1i6HOI dpopmu (puc. 1, C).
3rozsoM, 10 A/ep i3 BEeHTPaJbHOI CTOPOHU IIPUE-
JIHYETbCS BECTUOYJISPHI fipa i yTBOpeHi CTPYK-
Typu HabyBawTbh Y-nofi6Hoi ¢opmu (puc. 1, C).
Mu cnocTepiraau 6isbin TiCHUHM 3B’SI30K BeCTH-
OyJIIpHUX Ta GIYHUX S/lep Y AUKUX NTaxiB nopi-
BHSIHO 3 JloMecTUdikoBaHMMU. Ha Hauly AyMKy,
Lle TNOACHIOETbCA BAXKJIWBICTIO iHTerpauil Bif-
YyTTiB BiJi OpraHy piBHOBaru Ta HEpPBOBUX CUTI-
HaTiB BiJj M0O304YKa, 1[0 KOHTPOJIIIOTh PO6OTY
M’s13iB KpuJ1 y nosiboTi. Ha 1fo 7k yMKy HalITOB-
Xy€ TOU $aKT, 0 Y CCaBIIiB, AKi MepeMilyThCs
CyX0JI0JIOM IIi fiApa po3AisieHi moBHicTiO [15].

[lle ofHUM NPHUKJIAZOM, IKUH JOBOAUTH BHUILe-
CKasaHe, € Te, [0 HAUTiCHIKWI 3B’30K BeECTH-
OyJIApHUX sAep i3 a/paMyd Mo304yka 6yB 3adik-
COBaHUHU y moB3uKa. [loB3UK 3BUYaUHUHI - J0-
CUTb PYXJIMBa NTAIlKa, 0COOJMBO MiJ Yac MII06-
HUX irop. JliTae WIBUAKO, ajle Ha KOPOTKI BiJicTa-
Hi. Moro mosiT xapaKTepUsyeThbcs K YOBHHUKO-
Y¥ XBUJIENOJi6HHUH. OCOGJMBICTIO JIOKOMOIIii
[IbOT0 BUAY € 3JaTHICTb pyXaTHUCs 110 CTOBOYpax
JlepeB BHU3 T0JIOBOI0. ¥ pe3y/IbTaTi TaKUX JIOKO-
MOTOPHHUX NMOTEHIiH y MOB3UKa J06pe pO3BUHY-
TUU BecTUOyIspHUM anapart [5; 7]. TicHult koH-
TaKT BECTUOYJSAPHUX fi/lep Ta SIIEPHOrO0 KOM-
IJIEKCY MO304Ka, Ha Hall MOTJISA/[], CIPOIY€E KOH-
TPOJIb 3a IMOJIOKEHHAM Tijla NpU NepeMillleHHi
YHU3 I'0JIOBOIO.

3 MeTO10 OILiHKM CTYIeHs PO3BUTKY SAep
MU BU3HayaJid ix BiiHocHUM 06’eM (y % [10 06’e-
My Mo304Ka). lleif nokasHuk a4 n. lateralis + n.
interpositus y cBiliCbKHX mTaxiB HabaraTo MeH-
UK BiJj TaKOro y AUKUX i CKJIaZa€ NPUOJIU3HO
5% (Ta6s. 1). Kypomnogi6Hi, 3arasiom, € noraHu-
MU JiTyHaMmu. [y peficTaBHUKIB pAAY Xapak-
TEPHUN THUNOBUU TPEeGHUN MOJIT, NMPU SKOMY
OCHOBHOI PYIIIMHOI0 CUJIOIO € TIOMAaxy KpuUJa, a
He MoTOKHU noBiTps [7]. OpoMaiuHeHi Kypka Ta
iHAUK JaiTaloTh pigko. [Ipy npoMy Kypka Moxe
JloJIaTh He3Ha4yHi 6ap’epu Ta mepesiTaT Ha Je-
SIKy BifcTadb. [peGHUM MOJIT HAa KOPOTKUH Yac
y Hel 3MiHIOETbCA MJIaHepyBaHHAM. |[HAMK Maii-

Ta6aung 1
06’eM MO30YKa Ta MOro AJep y AeAKHX NTaxiB
A6conroTHUM | A6cotoTHUH | BigHOoCHUM . | BigHoc-
R ) . ) AGCOIIOTHUH .
Psap, poauHa Bup, 06'eM M0304- | 06'€eM n.l+n.i B 06’eM , HUUN
. 06'eM n.m )
Ka B cM3 cm3 n.l+n.i 06’eM n.m
0,071+0,003 | 0,0100+0,0004 14,1 0,0589+0,002 8,3
Passeriformes |Topo6elb XaTHiit
. [ToB3uk 3Buyaiuuii | 0,101+0,005 | 0,0152+0,0003 15,1 0,0197+0,0009 19,5
Passeriformes :
Sittidae (Sitta europaea
L.,1758)
, [IpunyTteHb 0,337+0,01 | 0,0421+0,001 12,5 0,0556+0,002 16,5
Columbiformes
Columbidae (Columba palum-
bus L., 1758)
Passeriformes | Cotika (Garrulus 1,336+0,05 | 0,2044+0,009 15,3 0,2420+0,008 18,1
Corvidae glandarius L,1758)
Gruiformes Jlucka (Fulica atra L., | 0,247+0,009 | 0,0249+0,001 10,3 0,0457+0,002 18,5
Rallidae 1758)
Galliformes Inpuk (Meleagris 1,235+0,03 | 0,0687+0,003 5,6 0,0753+0,003 6,1
Phasianidae gallopavo L., 1758)
Galliformes Kypka (Gallus domes- | 0,511+0,05 [ 0,0256+0,001 5,0 0,0404+0,001 7,9
Phasianidae ticus L., 1758)
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»Ke He JIiTae, Ta yepe3 3HAUYHy Macy MOBIJbHO
NepeMilllyeTbCS M0 3eMJII.

MakcuManbHa BeJMYMHA BijHOCHOTrO 006’€-
My n. lateralis + n. interpositus 3adikcoBaHa Ha-
MU y ropobuenofioHux i ckiaagae 14-15%
(Tabu. 1). Oco6aMBOCTI mepeMilljeHHs LUX MTa-
XiB 0GrOBOPIOBAJIUCS BUILIE.

3a po3MipaMu MDKIO3UI[IHHOTO Ta 6iYHOTO
sajep Mo304ka npunyTteHb (12,5%) Ta sucka
(10,3%) 3aiiMalOTh IPOMi>KHE MOJIOXKEHHS Cepes
ycix BUBYeHUX BU/JIB (Tab.1. 1). JlokoMonis 060X
NTaxiB He BiJ3HAYa€TbCcA CckJIapHicTio. [lpuny-
TeHb MiJ| Yac N0JbOTY PO3BUBAE 3HAYHY LIBUJ-
KiCTb, OJIHAK, PYXAEThCA 3/1€6i/IbIIOT0 TPAMOJIi-
HiliHO, 6e3 MaHeBpiB. llln06HI irpu Ta ckaagHi
¢irypu nrtax y noBiTpi He BUKOHYE, iy Gepe i3
3emi [5; 7].

Bamkde 10 cepelMHU YepB’siKa, Me/[ia/IbHO,
NpUIATAal0YM NpUCEpPEAHIM KpPaEM 0 YETBEPTO-
ro LUIYHOYKA, MNOYMHAE BUAIIATUCA MapHe
n. medialis (puc. 1, D). Ha ubomy piBHi npucepe-
JIHi s1/ipa MO304Ka KYpKHU Ta iHAUKa MalOTb $op-
My miBMicsilis, @ y OPUNYTHS, ropo6bLs, JUCKH,
COMKU Ta NOB3UKa - TPUKYTHY. PocTpasbHille,
poO3Mipu npUucepefHix d4ep 3pOCTal0Thb, O4HOYa-
CHO 6iYHe Ta MiXKMO3UIiHHe po3/iasoTbcs. Ha-
JaJii n. interpositus NpUeAHYIOTHCA TOHKUM KJIi-
TUHHHUM TsDKeM 70 n. medialis, a n. lateralis, mo
dopmyBasio JatepasibHe Iuiede U-mogiGHOI
CTPYKTYpH, 3MEHIUYETbCA aXK MOKU He 3HUKAaE
30BCiMeHI bing pocTpasbHOro Kparw TsK «KO-
pOTIIAE», XK MOKU MiXKIO3ULliiHe AP0 He 3J1U-
Ba€EThCSl MOBHIicTIO i3 mpucepeaHim (puc. 1, E).
Ha npomy piBHI mioma fiepHOro KOMILIEKCY .
interpositus+n. medialis MakcuMasnbHa, a Mexi
MiX ZjBOMa fiipaMM MO)XHa BU3HAUUTH JIHIIE 3a
0COGJIMBOCTAMHU iX LUTOAPXITEKTOHIKU. 3JUTI
n. medialis+n. interpositus 3a ¢popmoro Haraay-
I0Tb ABi KyJii 3’€HaHi BeHTpoMeIialbHO TOHe-
HbKOI0 IepeMuyKoto (puc. 1, E).

06’eM n. medialis 3pocTa€e y Takiii nocaigoB-
HOCTI: IHAUK, KypKa, ropobelb, NpUMyTeHb, COM-
Ka, JICKA, MOB3UK (Tab6.1. 1). PyHkuil n. medialis
MOB’SI3YI0Th i3 Bi[YYTTSAM piBHOBAru Ta KOHTPO-
JIeM T0JIOKeHHs Tijia y npoctopi [6; 10]. ®izio-
JIOTi4HI JOC/TiKEHHS NMOKa3yTh, 1[0 npu 6J10-
KyBaHHI IpUcepeHbOr0 pa BTPAYa€ThCA piB-
HOBara, Xo/ia cTa€ xuTkKow [8]. Bimomo, mo y cca-
BIIiB IIfl CTPYKTYypa OTPUMYE adepeHTHi iMIyJib-
CH BiJ| 2’KMYTKOBO-BY3JINKOBOI YaCTUHH M0O304Ka

Bunyck 6.3(113). BIOJOTIYHI HAVEKH

Ta BeCTUOY/ISAPHUX sAaep [6, 15]. Onuparoduch Ha
i aHi, MM BBaXKaEMO, 1110 pO3MipH NpUcepeHixX
sa/lep Yy MO304YKy NTaxiB 3aJiexkaTb Bifj cTyneHs
BUKOPUCTAHHS HHUM BECTUOYJIIPHOrO amapary,
1110 B CBOIO YEPTY NPSMONPONOPIiHO MOB’I3aHO
i3 yCK/1aHEHHAM JIOKOMOLl.

MakcumanpHui 06°eM n. medialis cepep Bu-
BUEHHUX MNTaxiB 3adikcoBaHUM y moB3uKa. lle y3-
TO/PKYETHCA 31 3p06JIEHUM HaMH MPUNYLIEHHSM,
OCKiJIbKH, BECTUOY/ISIPHUHN anmapaT MaKCcUMaJb-
HO 3afifHUHN A/ KOOpAWHAaLii Ta y3roJKeHH:
pyXiB NpU nepemillieHHi BHU3 roJ0BOIO 110 Bep-
THUKaJIbHIN MOBepXHi.

LlikaBo, 10 3HA4YHiI poO3MipH NpucepefHiX
sa/lep TaKoX XapaKTepHi JJisg JIMCKU Ta COWKH,
MOJIT fAKUX He BiJ3HAYAETbCA MaHEBPEHIiCTIo
[5; 7]. XapakTepusywouu pyx coiiku b. K. lllTer-
MaH nuuie: «B JiecHOH yalle codka JlaBUpPYeT C
YAVMBUTEJNbHOW JIOBKOCTBIO, YMyAPAACH NpoJe-
TEeTb AaXKe B CaMbIX I'YCTbIX MeCTaX, He yapuB-
HIUCh HUTJIE O BETKY, TaK UTO ee MOoJIEeT J0/HKEH
OBbITb Ha3BaH BbICOKOCHELUQPUUHBIM K MeCTy
obutaHua» [7]. TakuM 4YUHOM, BEJUKUH 06’eM
[UX f1/lep Y COMKU MOKHa NMOSICHUTH CHeliali3o-
BaHICTIO Il MOJILOTY, 1110 MOTPeOYE nocTifiHoi dy-
HKL[IOHa/JIbHOI aKTUBHOCTI 31 CTOPOHM peLenTo-
piB BeCTUOYJISIPHOTO anapary.

Ille omHUM pakTOPOM, IKUW BU3HAYAE 361/b-
meHHS po3MipiB n. medialis € BUKOpHUCTaHHA
KiJIbKOX TUIIIB NNepeMillleHHA i3 IBUJKOIO IX 3Mi-
HOl0, TO6TO KOMbGiHOBaHoOro pyxy [5]. JI. I1. I1o3-
HaHUH NpPO JIOKOMOIil0 COMKU TOBOPUTH TaK:
«Bcs opraHuzanus cCoOMKM XOPOIIO MPUCIOCO6-
JleHa K Ha3zeMHOMY o06pasy xku3Hu. buosoruye-
CKM OHa fiBJisseTcs Geraroleil nTulel, npezamno-
yuTaeT 6GoJiblle MepeMellaTbCs Ha HOrax, yeMm
Ha KpbLIbsX, B3JeTaeT 0ObIYHO pejko. Beraer
CoiKa 6bICTPO U JIOBKO. [lojileT nTUIa coBepiua-
eT TOJbKO Ha KOpPOTKOe paccTosiHue ([0
100 M)» [5]. BumieHaBeieHi ¢aKTH 3aCBiAUYIOTD,
1110 NMepeMIlyI0UUCh COKAa BUKOPUCTOBYE KOM-
6iHOBaHUH pyX - MOJIT, AKUH LIBUJKO Mepexo-
JUThb y Oir, Ipu YoMy pi3KO 3MIiHIOEThCS KYTOBE
npuckopeHHs. Kom6iHanisa fBox TumiB pyxy, Ha
Hallly AYMKY, i € BU3HaYaJbHUM GAKTOPOM AJIA
3pocTaHHs 06’eMy npucepeHix saep.

3 Tiel X TOYKM 30py MOXHa pO3IJIAAATH
0CO6JIMBOCTI Oy/10BY MpHCEpeHIX s/lep y M030-
YKy JUCKH. [ITax, IIBUJKO NpOIiTal04u Haj, 1je-
coM, mipHae i nauBe yxe y ToBuii Boau [7]. [lpu
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nepexo/i i3 0HOTO KiCHO BifjMiHHOTrO cepeJo-
BUIIA [0 iHIIOTO 3MiHIETbHCS SIK MBUAKICTb TaK
i mpuckopeHHs pyXy, 110, UMOBIpHO, i clpUsI0
NpOrpecMBHOMY po3BUTKY n. medialis.

BHUCHOBKM Ta nepcneKTMBU NOAANbIIUX
JAOCJIiI’KEHb.

1.

PesyspTaTi HAWIOro JOCJiXKEHHS [103BO-
JISIOTh 3pOOUTH BHUCHOBOK, 1[0 TPU MapHi
aapa (n. lateralis, n. medialis, n. interpo-
situs) Mo304yka BMBYEHMUX MNTaxiB 3alMa-
I0Th 3HaYHy 4acTUHY cerebellum Ta vacrt-
KOBO 3JIUTi Mi>K CO6010.

OcobsiuBicTio opranizanii Mixkno3aumniiiHo-
ro d/jpa MO304YKa y CBIMCbKUX NTaxiB Ta
JINCKU € HOro MoJAi/a Ha ABa cy6’'saapa, AKi
roMoJIOTiYHi KOPKOMOZiOGHOMYy Ta KyJsicC-
TOMY siJlpaM MoO304Ka ccaBliB. OCKiJbKU
byHKLUIT AfepHOro KoMiekcy n. lateralis +
n. interpositus noB’si3y0Th i3 peryJitoBaH-
HSIM PYXiB KiHIIBOK, TO MOXJ/INBOI IPUYH-
HOIO IX MOJAiNYy € mepeMilleHHA Ha3BaHUX
BU/IB, 3/e6i/1b1110r0, 10 Cy6CTpaTy Ha 3aj-
HiX KiHIIiBKax.

MakcuManbHUHM BifHOCHUM 00’eM n. later-
alis + n. interpositus cepes; BUBYeHHUX NTa-
xiB 3adikcoBaHa HaMH Yy ropo6Ieno1i6HUX
i cknagae 14-15% Big 06’eMy Mo304Ka.
CepezioBUILIEM KUTTS TOPOOLENOLIGHUX €
JIiCOBI MacvBH, NapKH, 3ejieHi HacaJpKeH-
HA. Pyx y KpoHi lepeB BUMara€e BOpaBHHUX
Ta TOYHUX PYXiB, 10, UMOBIPHO, BU3HAYHU-
JIO IPOTpPeCMBHUM PO3BUTOK BHUILE€HA3Ba-
HHUX CTPYKTYP.

Y Bcix BUBYEHHUX BHU/IB MU CIIOCTepiraju
3B’A30K n. lateralis 3 n. vestibularis, npu
YoMy BiH OYB OiJbIIl TiCHUH y MO30YKY
JUKHUX MTaxiB MOPiBHAHO 3 Z0MeCTHIKO-
BaHUMH. lle NOACHIOETBCA BAXJIUBICTIO
iHTerpauil BiJ4yTTiB BiJi opraHy piBHOBa-
TM Ta HEPBOBUX CUTHAJIIB, 1[0 KOHTPOJIIO-
I0Th PO6OTY M'I3iB KPUJI Y MOJIbOTI.

MakcuMasibHi po3Mipu NpUcepejHixX aaep
o6ysu 3adikcoBaHi HaMM y NTaxiB SKUM
XapaKTepHUM KOMOGIHOBaHUM pyx (JIMCKa,
COMKa) Ta NOB3MKa, 0COOJIMBICTIO JTOKOMO-
il AKOTO € 3/1aTHICTh NepeMilllyBaTUCSA 10
BepTHUKaJIbHI MOBEpPXHI BHU3 TO0JIOBOI.
Mu BBa)kaeMo, 1110 3pOCTaHHA 06’€EMY LIUX
CTPYKTYpP Y MO30YKY IITaxiB 3a/ieKaThb BiJ]
CTYIleHs1 BUKOPUCTAHHSA HUM BeCTUOY.Isp-
HOTO anapary, sKUi 6epe y4acTb Yy KOHT-
poJIi MOJIOKEHHS TiJla MiJl 4ac CKJIaJHUX
JIOKOMOTOPHHUX aKTIB.

Ha nHamy aymky, BiAMIHHOCTI y MO304KY pi3-
HUX €KOJIOTIYHUX TPYIl NTaxiB BUABJSIOTLCH He
JIMILle HAa MakKpo-, a ¥ Ha MikpopiBHi. ToMy, HaMH

80

3allJlaHOBaHe BUBYEHHS 0COGJMBOCTEH LIUTOAp-
XITEKTOHIKUA fJlep MO304YKa NTaxiB i3 pi3SHUMH
THUIIAMH JIOKOMOIII.
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Y. A. OMELKOVETS, M. BEREZYUK
Lutsk

STRUCTURAL FEATURES OT THE CEREBELLUM NUCLEI
OF SOME BIRDS WITH DIFFERENT LOCOMOTOR POTENCIES

This study analyzes the structural features and sets absolute and relative volumes of cerebellar nuclei in
birds belonging to different ecological groups:birds of enclosed landscapes and small flying species - ring-
dove (Columba palumbus L., 1758); bog-meadow birds - coot (Fulica atra L., 1758); forest birds and birds of
green spaces - indoor sparrow (Passer domesticus (L.), 1758), jay (Garrulus glandarius L., 1758); tree-
climbing - nuthatch (Sitta europaea L., 1758); domesticated birds - home chicken (Gallus domesticus L.,
1758), usual turkey (Meleagris gallopavo L., 1758).

The obtained results indicate the dependence of these parameters on the characteristics of bird move-
ment and the way of obtaining food. We recorded the maximum value of relative volume n. lateralis + n.
interpositus in sparrows and it is 14-15% of the volume of the cerebellum, in other studied species, the fig-
ure is in the range of 5-10%. Nuclei mediales are best developed in birds which are characterized by the use
of several types of locomotion with rapid change, the so-called combined movement (coot — 18.5%, jay -
18.1%) and in nuthatch (19.5%), which is capable of moving along vertical surface upside down. In all the
studied species, we observed a relationship between n. lateralis and n. vestibularis, that can be explained by
the importance of integrating sensations from the body balance and nerve signals from the cerebellum for
coordinated motion of parts of the body in flight. Thus, the degree of fusion of the above mentioned nuclei is
tighter in wild birds in comparison with domestic ones

Keywords: cerebellum, medial nucleus, lateral nucleus mizhpozytsiyne core, birds, environmental

group.

A.A. OMEJBKOBEIL, M. B. BEPE3IOK
Jlyuk
OCOBEHHOCTHU CTPOEHUA AAEP MO3XXEYKA HEKOTOPBIX IITHUIL]
C PA3J/INYHBIMHU JIOKOMOTOPHBIMU NIOTEHLIUAMHA

IIpoaHaau3uposaHvl cmMpyKmMypHbsle 0CO6eHHOCMU U YCMAHO8/1eHbl A6COAI0MHble U OMHOCUMelbHble
o6wemvbl nuclei cerebelli y esixups (Columba palumbus L., 1758), domosozo 8opobus (Passer domesticus (L.),
1758), domawmeil kypuye! (Gallus domesticus L., 1758), undwka (Meleagris gallopavo L., 1758), avicyxu
(Fulica atra L., 1758), o6ukHoseHHo20 nono.3Hs (Sitta europaea L., 1758), cotiku (Garrulus glandarius L.,
1758), komopble 0MHOCAMCS K PA3HbIM 3K0102U4eCKUM epynnam. IlosyueHHble pe3yibmamul yKa3vleawm
HA 3a8UCUMOCMb IMUX NoKazamesiell ucca1edo8aHHbIX 8UA08 0m 0CO6eHHOCcmell UX nepemeujeHusl U Cnoco-
6a do6brvu nuwu. Adpa Mo3xceuka ulyHeHHblX nmuy npedcmasieHsl napHsvimu n. lateralis, n. medialis, n.
interpositus, komopble 3aHUMaOM 3HA4UMeAbHYI Yacmb cerebellum u wacmuuHo caumul Medcdy co6oil.
MakcumasnvHoe 3HaYeHUe omHOcuMeibHo20 06sema n. lateralis + n. interpositus 3agpukcupogaHo Hamu y
80p06bLUHO06pA3HbBIX U cocmasasiem 14-15% om obwsema Mmo3dceuka, 8 dpyaux uccs1edo8aHHbIX 8UJ08
amom nokaszamess sexcum 8 npedesax 5-10%. MeduaivHble 10pa Ayywe pazgumsl y hmuy, 015 KOMopwvlxX
XapaKmepHo Ucno/1b3080HUE HECKO/bKUX MUNO8 JIOKOMOYUU C UX 6biIcmpblM U3MeHeHUeM, mak Ha3vlede-
Moe KoMOUHUposaHHoe deusiceHue (avicyxa — 18,5%, colika - 18,1%), u nonoasHs (19,5%). ¥ ecex usyuen-
HbIX 8udos Habawdanack cea3w n. lateralis ¢ n. vestibularus, umo 06ssicHIeMCS1 BAHCHOCMbIO UHMezpayuu
CU2HA/I08 OM OpP2aHA PABHOBECUSI U HEPBHbIX CUZHA/A08 0mM MO3XCeuKd 011 C02/1ACOBAHHO20 OBUNCEHUS
uacmeli mesia 8 noseme.

Kawuegble canosa: Mo3dxce4ok, MedudabHoe s0po, samepaabHoe s10po, MexHcno3uyuoHHoe s10po,
nmuybl, 3Ko/102u4eckas apynna.

CraTTs Hagilma 10 peakoJerii 16.05.2014
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