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XapvKo6cKuii HAWUOHATbHBLIL MEOUUUHCKUIL YHUGEPCUMEm

3AKOHOMEPHOCTH KJINHUYECKOHN AHATOMHHN MO3KEYKA:
NHIANBUAYAJBHAA UI3SMEHYUNBOCTDb IMHEUHBIX PASMEPOB
IO JTAHHBIM MATHUTHO-PE3OHAHCHOM TOMOT PAOGUH

YcranaBnMBascs AUana3oH HHANBUAYaTbHONW H3MEHYHBOCTH JIMHEHHBIX pa3MEPOB MOBKEY-
Ka 4enoBeka mo AaHHbIM MPT: mupuHBI, BEICOTH U JUIMHBI U BBICOTHI JIEBOTO M MPABOTO
nonymapuii. I3MeHUYMBOCTh IIMPUHBI MEHBIIIE, Y€M BHICOTHI MO3KEUKa U JIJIMHBI OTyIIa-
P, @ UX I3MEHYNBOCTH, B CBOIO OYEPEIb, MEHBIIE, YEM BBICOTHI ITOMYIIApHA. YCTaHOBIIE-
HBI KOPPEISIMOHHBIC B3aNMOOTHOIICHHS IIMPUHBI ¥ JUTHHBI IOy mapuii Mo3kedka (R=0,5),
mpuHbI 1 BICOTHI (R=0,3) moxymapwii, nmuab! 1 BeicoThl oymiapuit (R=0,1). Ctpoenne
MO3)KEUKa ACHMMETPHUIHO: CTATHCTHYECKH Yallle HaOMonaroTcss 00BbEKTHI, y KOTOPBIX ITHHA
JIEBOTO TIONMyIIapus OOJbINE, a BBICOTA, HA00OOPOT, MEHBIIIE ITPABOTO, U PA3HHUIIBI JUTMHEI U
BBICOTHI IPOTHBOIIONIOKHEI 110 3HAKY, IIPOCMATPHUBACTCS TEHICHINS K BEIPaBHUBAHHIO 00be-

Ma [OJTyIIapuil IpY HEPABEHCTBE JIMHEUHBIX Pa3MEPOB.
Knwueevie cnosa: uenogex, moszoceuox, MPT, unousuoyanvras usmeH4ugoCme.

B ocHoBe MHOTHX 3200JI€BaHU MO3KEUKA
nexat THOeNb KIETOK U AeTeHepaIis HepBHBIX
BOJIOKOH, KOTOpBIE Ha OPTaHHOM YPOBHE MPOsB-
JISIFOTCSL yMEHBIIIEHHEM ero 00beMa M JTMHEHHBIX
pa3MepOB — U3MEHEHHSIMH, JIOCTYITHBIMU JIJIS TIPH-
KU3HEHHOTO BBISBICHUS C MTOMOILBIO KOMITBIO-
TEPHOW 1 MarHUTHO-PE30HAHCHOW TOMOTpadun
(KT u MPT) [1-8]. B cBs3u ¢ 3TuM aKTyaib-
HBIM HarpaslieHHEM MOP(OIOTHIECKUX HCCIIe-
JIOBaHUW MO3KEUYKa SBISIETCA W3ydEeHUE ero
CTPOEHUS, OTPAKAIOIIETO 3aKOHOMEPHOCTH HH-
JIMBHTyaJIbHOM U3MEHUHUBOCTH [9—14].

Lenp paboTHl — YCTAaHOBUTH IWANa30H HH-
JTUBH Ty aTbHO N3MEHYMBOCTH JIMHEHHBIX pazMe-
POB MO3K€UKa yenoBeka o faHHeiM MPT.

Martepuaa u meroabl. [IpoBeneHo Mop-
(doMeTrpuueckoe uccienoBanue 153 romorpamm
(74 — myxuuH U 79 — )xeHIIMH) 0€3 BUIUMBIX
MAaTOJIOTHYECKUX U3MEHEHUH TOJIOBHOI'O MO3ra.
Bo3spact nmanmentoB — ot 20 mo 88 net. Tomo-
rpadust IpOBOANIACH B CTAHAAPTHBIX aHATOMU-
YEeCKHUX ITI0CKOCTIX Ha MP-TomMorpade Siemens
MAGNETOM Concerto ¢ MarHUTHON HHIYKIIH-
eit 0,2 T (XapbkoBckas obacTHAs KIIMHAYEC-
Kasi OOJIbHHIIA).

[upuHy MO3KeUKa Ompenessuii Ha (QpoH-
TaJbHBIX Cpe3aX KaKk MaKCHMaJbHOE PacCTOs-
HUE MEXIy Haubolee ymaleHHBIMH KHApYXKH
TOYKaMH BEPXHUX MOIYITYHHBIX J0JIEK JIEBOTO U
MIPaBoOro MOJyIIapui; BHICOTY MO3KEUKa — Ha
© A.FO. Cmenanenxo, 2014

(hbpOHTANBHBIX cpe3ax Kak ATWHY HepreHAnKY-
Jsipa, BOCCTAHOBJICHHOT'O OT TOYKH Ha BEPILHMHE
4epBs K MPAMOiA, MPOXOIsIIeH yepe3 Hanbonee
BBICTyIAIOIINE KHU3Y TOYKH JIEBOTO U MPaBOTO
noytymapuii Mos:xeuka. JJinHy nosrymapuid Mo3-
JKedKa OIpeleNsUId Ha MapacaruTTalbHbIX Cpe-
3ax KaK paccTosHHE OT Hauboliee BBICTYMalO-
Ied K3a1 TOUYKM Ha TOBEPXHOCTHU HMXKHEH TO-
JYIIyHHOH JONBKH 10 Hanbojee BBICTYMAIOMIEH
KIEepeay TOYKU Ha TOBEPXHOCTH YEThIPEXYTOb-
HOH JOJIbKH; BBICOTY MONTyLIApUNA — HA Cpe3ax BO
(hpoHTATBHO TIOCKOCTH KaK JTHHY TepIIeHIH-
KyJIsipa, BOCCTAHOBJIIEHHOTO OT HauOOoJIee BBICTY-
MAaoIIe KHU3Y TOUYKU Ha TIOBEPXHOCTH Iapame-
JUAHHOU NOJIbKY K HIOBEPXHOCTH YETHIPEXYTOIIb-
HOM JIOJIBKH.

[TosryueHHbI€ JaHHBIE OLIEHUBAIHN CTATUCTH-
YECKH C UCI0JIb30BaHueM t-kputepust CTbro/IeH-
ta. [IpoBoAMIN KOPPENALIMOHHBIN aHAJIN3 B3au-
MOCBSI3U U3MEHEHHS U3y4aeMbIX BEJIINYHH.

Pesyabratel u ux odcyxaenue. Mopdo-
METPUYECKOE UCCIEIOBAHUE MO3XKEUKa, IPOBE-
JIEHHOE Ha KOMIIbIOTEPHBIX TOMOIPAMMAX I'OJIOB-
HOT'O MO3T'a, BBISIBUJIO BBIPAXKEHHYIO HHIUBUTY-
aNbHYIO U3MEHUHUBOCTbH €T0 JINHEHHBIX PAa3MEPOB
(Tabm. 1).

Kak BuaHO U3 JaHHBIX Ta0. 1, yeM Ooblire
MOJyNb (BEIMYMHA) UCCIETYEMOI0 JIMHEHHOro
MO0Ka3aTessi, TeM MEHbIIE er0 U3MEHYUBOCTD.
Tak, "3MEHUHUBOCTD IIMPUHEI MEHBIIIE, YEM BBI-
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Tabruya 1. Cmamucmuueckas oyeHka Mopgomempuieckux nokazamenei mo3xceuxka no oanuovim MPT

CrarucTuyecKkue mokazaTeliu

Mopdomerpuueckue

TOKa3aTeNIn M=+m) mm| C, % | S, mm | CV, % MNI[/IAT M;II\(/IC' WurtepBanbubiil uHAEKC, %0
Moszkeuok

M pUHA 104,2+0,3| 0,3 42 4,1 95 116 10,1

BBICOTA 56,8£0,3 | 04 3,1 5.5 49 65 14,1
JIeBoe nmomymapue

JUTHHA 57,7402 | 0,4 | 2,8 | 4,8 49 66 14,7

BEBICOTA 36,9+0,2 | 0,6 2,9 7.8 30 44 19,0
[IpaBoe momymapue

JUTHHA 57,502 | 04 | 2,77 | 4,6 49 65 13,9

BBICOTA 372402 | 0,6 | 2,9 | 7,8 30 45 20,2

COTbI MO3KE€YKa U JJINHBbI Honymapm‘/'l, a UX us3-
MCHYHMBOCTb, B CBOIKO OU€pPCAb, MCHBIIC, YCM
BBICOTBI IOy LIIAPUA.

IuprHa Mo3xkedKa Ooblile CBs3aHa C JJIH-
HOW ero monymapuii (R=0,5), vem c BeICOTOM
(R=0,3). Eme menbIre cBS3p MEXIY JUTHHON U
BbIcoTOM nosymmapuii (R=0,1). Cpenane 3HaueHNS
JUTMHBI JIEBOT'O M TIPABOTO TIONTYIITIAPHIA, TaK JKe KaK
Y BBICOTHI, HE COBITQ/IAIOT, HO M HE Pa3IMIArOTCS
nmoctoBepHo. OO 3TOM CBUIETENBCTBYET JOCTA-
TOYHO BBICOKHI K03 durmenT koppersitumu (R=0,8)
MEKIYy HUMH. DTO CBUIETEIBCTBYET 00 ompeze-
JIEHHOM aCUMMETPUH NOTYIIApU I MO3KEUKA.
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Ha pucynke npuBeieHbl 3HaYEHUSI aCUMMET-
¥ — pa3HOCTH BEIUYMH MOPPOMETPUIECKUX TTO-
KazareJiel JICBOTO M IIPABOTO MOJTYILAPHH, JUTUHBI U
BBICOTBI: €CJIM 3HAYCHHE JICBOTO TIOTYIAPHS O0JTh-
11e, YeM MPABOTo, PA3HHUIIA MOTOKHUTETbHAS, CCITH
HA000pOT — OTpHUIIaTeNbHas. JITiHA IeBOro MoITy-
Iapusi MeHbIIIe, YeM mpaBoro, B 46 (30,1 %) Ha-
Omronenwsax, pasHa — B 43 (28,1 %), 6ombime — B 64
(41,8 %); BpIcOTa NEeBoro moaymapus B 71
(46,4 %) HabmoneHNY MEHBIIIE, YeM IPaBoro, B 41
(26,8 %) — paBHa, eme B 41 (26,8 %) — Oonble.

Takum 00pa3oM, aCUMMETPUYHBIC MO3XKEU-
KM, Y KOTOPBIX UJIU JJIMHA, WX BBICOTA IMOJIyIa-

0 1 2 3 4 5

ITokazarens acumMMmeTpun

3Ha4YeHHUS TOKa3aTelsl aCHMMETPUH JUTHHBEI (/) B BBICOTHI (2) MO3Kedka 1o gaHHbiM MPT
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Tabnuya 2. Yacmoma ecmpeyaemMocmu NAPHBIX COYeMAanuil NOKa3amesnel acumMmempuu OJIuHbL
U evicomoul Mo3dceuxa no oanuvim MPT

Pasuuna Paznuna BeICOTHI NOMTyIIApUi
JUTHHBI JIEBOTO MPaBoro
TOMyIIAPUi -5 -4 -3 -2 -1 0 1 2 3 4 5

5 1
4
3 1 2 2 1 1
2 1 1 4 6 1 2
1 5 7 8 13 1 4 1 1 1
0 1 2 3 4 10 11 8 1 2 0 1

-1 4 2 8 2 4 2 2

-2 1 2 7 2 3 1

-3 1 1 2

-4 1 1

-5

puii HepaBHBI, BCTPEYAIOTCS Yallle, YeM CUMMET-
pUYHBIE; AJTMHA JIEBOTO MOJTyIIapHs yale 601b-
111e MPaBoro, a BEICOTA JIEBOTO MOJIyIIapHs, Ha-
000pOT, MEHBIIIE ITPABOTO.

[Ipu 3TOM, KaK BUIHO U3 PUCYHKA, 3HAUCHUS
JUTHHBI ¥ BBICOTHI TTIOJTYIIIApHii BCE )K€ «CTPEMSIT-
Cs K CHMMETPHI», TaK KaK KOJMUECTBO HAOIIO-
JICHUI CUMMETPUYIHBIX 00BEKTOB BMECTE C OT-
KJIOHSIFOIIIUMUCST OT CUMMETPUYHBIX Ha +1 MM
MakcumainbsHoO (100 cyvaeB s uiHBL 1 94 s
BBICOTHI). CTpeMIIeHHE K CHMMETPHH Y BBICOTHI
BEIP@KEHO MEHBIIIE — OOJIbIlle pa3dpoc 3Have-
HUM ¥ UX OTKIIOHEHUE OT CPEITHEU BETUUMHBI.

B Tabn. 2 npoananu3upoBaHa CHMMETpPHUS
MO3KEUKOB cpa3y IO JByM pa3zMepaM IMOoyIia-
puil BMecre.

Kak BumHO M3 maHHBIX TaOI. 2, CHMMETpH-
HBIE TIO JByM ITOKa3aTeJsiIM MOIKEUKH BCTpeda-
10TCs ToNbKO B 11 Habmronenusix (7,2 %). Pazuuia
+1 MM o o0erM BeJIMYMHAM BCTpeyaercsi B 63
HaOmonenusx (41,2 %), £2 mm — B 116 (75,8 %).
OOBEKTOB, Y KOTOPBIX BBICOTA JIEBOTO ITONYIIIa-
pYsl MEHBIIIE, a JUTHA OOITBIIIe, YeM MTPABOTO (J1e-
BEII BepxHUH yron tadmuisr), — 31 (20,3 %).
OOBEKTOB, Y KOTOPBIX BBICOTA JIEBOTO MOIYIIAPHSI
MeHbIIIE, a JUThHA paBHa mpaBomy, — 20 (13,1 %),
BBICOTA U JJIMHA JICBOTO MEHBIIIE MTPABOT0 TAKKE
B20 (13,1 %) HabmroneHMsIX (JIEBBIIT HUKHUA yTOI
Tabmnwkl). [Ipu ogrHaKoBOH BBICOTE ONMyIIAPHIA
JUTHHA JIEBOTO TpeodiagaeT Haj mpaBbiM B 20
HaOmonenusix (13,1 %), anuHA MPaBOroO HAJ Jie-
BbIM — B 10 (6,5 %). OOBEKTHI, y KOTOPBIX BbICOTa
U JUTMHA JISBOTO TIOJTYTIIapusi OOJIbIIIe (TIPaBbIi Bep-
XHHAHK yrou Tabmuilel), Berpedatrotes B 13 (8,5 %)

HaOJFOIEHUSIX, BBICOTA JIEBOTO TOTyIIapus 00b-
11e, a JIHa paBHa mpaBomy B 12 (7,8 %); BeicoTa
1 JUTHHA JIeBoro Ooskire mpasoro B 16 (10,5 %),
MIPaBBIN HIHKHWH YTOJ TAOJHIIBL.

Taxum 00pa3oM, CTaTUCTHYECKH Yalle Ha-
OJrOmatoTCsl OOBEKTHI, Y KOTOPBIX Pa3HUIIBI LN~
HBI M BBICOTBI IPOTHUBOTIOJIOXKHBI 110 3HAKY (JIEBBIH
BEpXHHH 1 NIPaBbIii HIKHUM CETMEHTHI TA0JIHIIBI),
YeM COBMAAI0T (JIEBBIN HIKHUN U IPaBBIN BEpX-
HHAH CEerMEHTHI TaONHIbl). TakuX 00BEKTOB CO-
otBerctBeHHO 47 (30,7 %) 1 33 (21,6 %). To ecTh
MIPOCMATPHUBACTCS] TEHACHIMS K yPaBHUBAHUIO
00beMa Moy IIapHii pH HepaBeHCTBE JTMHEHHBIX
pa3MepoB.

BriBoabl

JluneiiHble pa3Mepbl MOIKEUKA, OTPEIeIsi-
eMble 1o 1aHHbiM MPT, nogBep)keHbl H3MEHYH-
BOCTHU: U3MEHYHUBOCTb ITUPHUHBI MEHBIIIC, YEM BbI-
COTBI MO3XKEUKa U JJIMHEI TOTyIIapuil, a UX U3-
MEHYHBOCTH, B CBOIO OYE€pE]h, MEHBIIIE, YEM
BBICOTHI MOy IIAPHH.

YcTaHOBIIEHBI KOPPEISIIIMOHHBIE B3aMOOT-
HOIIEHUSI ITUPHUHBI ¥ JUTHHBI TTOTYIIAPHA MO3KEU-
ka (R=0,5), mupunsl u BeicoTs! (R=0,3) momy-
IIapHii, JUIMHBI ¥ BEICOTHI oymapuit (R=0,1).

CrpoeHue MO3KeuKa aCHMMETPUYHO: CTa-
TACTHYECKH Yalle HaONroMalTcs OOBEKTHI, Y
KOTOPBIX JIJTHA JIEBOTO IMONymapus OOnbIe, a
BBICOTA, HA00OPOT, MEHBIIIE, YeM IPABOTO, U
Pa3HUIIBI JUTUHEI ¥ BBICOTHI IIPOTUBOMIOIOKHBI IO
3HaKy. To ecTb MPOCMAaTPUBACTCS TCHACHIIUS K
YpaBHHBaHHUIO 00heMa MOTyIIApUi PH HePaBeH-
CTBE IMHEHHBIX Pa3MepPOB.
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O.10. Cmenanenxo
3AKOHOMIPHOCTI KJITHIYHOI AHATOMII MO30OYKA: THAWUBIAYAJIbHA MIHJIUBICTb JIHIMHAX
PO3MIPIB 3A JTAHUMU MPT

BcranorimoBascs Tiarma3oH iHIUBI Ty aTbHOT MIHIIMBOCTI JIIHIHHUX PO3MipiB MO30YKa JIFOIMHH 32 JAHUMHA
MPT: mmpuHH, BUCOTH Ta TOBKUHY 1 BUCOTH JIIBOT 1 MpaBoi MiBKyJb. MiHJIUBICTh IIUPUHU MEHIIE, HIXK
BHCOTH MO30YKa 1 IOBXHHH MIBKYJIb, & TX MIHJIUBICTh, Y CBOO Yepry, MEHIIIE, Hi’)K BUCOTH MIiBKYJb. Bera-
HOBJICHO KOPEIAIIAHI B3a€MOBITHONICHHS NIMPUHM 1 TOBXWHH MiBKYJIb Mo30uka (R = 0,5), mupunau i
Bucotu (R = 0,3) miBKynb, noBKUHH 1 BUcoTH miBKyI b (R = 0,1). BynoBa Mo30ouka acuMeTpuyHa: cTaTuc-
TUYHO YacCTillle CIIOCTEPIraroThesl 00'€KTH, B SKUX JTOBXKHHA JIBOI MiBKYJi Oijblle, a BUCOTa, HABIAKH,
MEHIIIe, HiK TPaBoi, 1 Pi3HMILII TOBXUHH 1 BUCOTH MPOTHUJIEKH] 38 3HAKOM, IPOTISAA€THCS TCHASHIIIS 10
BUPIBHIOBAHHS 00CATY MiBKYJIb IIPU HEPIBHOCTI MiHIHNUX PO3MipiB.

Knwuosi cnosa: nroouna, mosouox, MPT, inousioyanvua miHaugicme.
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A.Yu. Stepanenko
LAWS OF CLINICAL ANATOMY OF THE CEREBELLUM: INDIVIDUAL VARIABILITY IN LINEAR
DIMENSIONS BY MRT

It is establish a range of individual variability of the linear dimensions of the human cerebellum with
MRT: width, height and length, height of left and right hemispheres. The variability of width smaller than
the height and length of the cerebellar cortex, while their variability, in turn, less than the height of the
cortex. Correlation relationship between the width and length of the cerebellar hemispheres (R = 0,5),
width and height (R =0,3) of hemispheres, length and height of the hemispheres (R =0,1) were determined.
The structure of the cerebellum is asymmetrical: statistically more frequently observed objects whose
length is more than the left hemisphere, and the height, on the contrary, is less than the right and the length
and height difference of opposite sign, there is a tendency to equalize the volume of hemispheres during
inequality of the linear dimensions.

Key words: human, cerebellum, MRT, individual variability.
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