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XapovKkosckuii HAYUOHANbHBLI MEOUYUHCKUIL YHUGEPCUMEm

3ABUCUMOCTb ®OPMbl MO3XEYKA YEJIOBEKA

W3ydanm cOOTHOIIIEHUE JTMHEWHBIX pa3MepoB, KOTOPOE OIpeIeisieT (OPMY U BHEITHUH BH/T
MO3KEUKa. YCTaHABIMBAINA OCOOEHHOCTH (DOPMBI M BHEITHETO BHIAa MO3KEUKa YeJOBEKa B
3aBHCUMOCTH OT COOTHOIICHHS JHHEHHBIX pa3MmepoB. llluprnHa u ammHA MO3XKedka B
OTAEIHHOCTH BIHSIOT Ha GakTop (POPMBI MOKEUKA — COOTHOILICHHE IIIMPHUHBI U [UTUHEI, TIPH
9TOM BiusiHUE IuHbI (—0,6) HemHoro Oosnbiie, yem mupunsl (0,33). [lupuHa u BbICOTA
OKa3bIBAIOT BIMsIHUE Ha (DakTop (HOPMBI MO3KEUKA — COOTHOUICHHUE IIMPUHBI U BBICOTHI,
IpU 3TOM BIUsiHHUE BBICOTHI (—0,88) Gonbie, yem mupunsl (0,5). InnHa 1 BEICOTa OKa3bIBAIOT
BIIMSIHUE Ha (GaKTOp POPMBI MO3KEUKA — COOTHOIICHUE AJTMHBI ¥ BBICOTHI, TP 3TOM BIIMSHUE
BbIcoTHI (—0,8) Gombie, uem s (0,5). Macca Mo3kedka He OKa3bIBaeT BIUSHUS HA (hOPMY
MO3Keuka. VIMEIOTCS T0JI0BbIe pa3inyusl BapMaHTHOW aHATOMHUU MO3KEUKA — HEKOTOpOe
npeoOiananue OTHOCHTENIBHO BHICOKUX OOBEKTOB y KCHIIWH. AHTPOIIOMETPHUCCKUE
MOKa3aTeJ ! He BIISIOT Ha (JopMy MO3KEUKa.

Kniouegvie cnosa: uenogex, Mo34Ceyox, GAPUAHMHAS AHAMOMUSA, UHOUBUOYAIbHAS

OT MOP®OMETPUYECKUX U AHTPOMOMETPUYECKUX NOKA3ATENEN

UBMEHYUBOCNIb.

Mozxeuok cpeau Bcex crpykryp LIHC nmeet
Haubosee CIIOKHYIO MPOCTPAHCTBEHHYIO KOH-
¢urypanuio [1]. AKTyaJdbHBIM HampaBlIeHUEM
MOP(}OJIOTHIECKUX HCCIEAOBAHUNA MO3KEUKA
SBJISICTCSl M3yYEHUE MHAWBHUIYaJbHON H3MEH-
YUBOCTH ero ctpoeHus [2—5]. Panee Obinmo
MIOKa3aHOo, YTO IJIsI MO3KEUYKa desloBeKa Xa-
pakTepHa BbIpa)K€HHAsl WHIWBHIyalbHAs H3-
MEHUYUBOCTh MAaccChl, 00beMa M JMHEHHBIX pa3-
MepoB [6]. COOTHOIIIEHUE JIMHEHHBIX pa3MepOB
ompenensieT GopMy MO3KeUKa, KOTOpasi, B CBOIO
ouepeib, OTpaXkaeTcs Ha ero BHEUTHeM Buze [7].

Iens paboOThI — YCTAaHOBUTH OCOOCHHOCTHU
(OpMBI ¥ BHEIITHETO BHJIa MO3KEUKa YeJIOBEKa B
3aBHCHMOCTH OT COOTHOIICHHS JTUHEHHBIX pa3-
MEpOB.

Marepuaa u meroasnl. MccnenoBanue
MpOBEACHO Ha 0a3e XaphbKOBCKOTO OOJIACTHOTO
0r0po cyneOHO-MEAUIMHCKON 3KCIIEPTH3bl HA
300 oObekTax — MO3KEYKax TPYIOB IFOIEH
000e€ro 1noJja, yMepumx oT IPU4HH, HE CBA3aH-
HBIX C TAaTOJIOTHEH MO3ra, B Bo3pacte 20-99 ner.

M3mepsuii MpoJ0JIbHBLI U IOTIEPEYHbII pa3-
MepBbI yeperna 1 ONpeessuli KPaHUOTHII IO BEJH-

© A.I0. Cmenanenxo,, 2014

YHHE MOTIEePEYHO-TIPOI0IBHOTO, I YEPETTHOTO
yka3aress. COMaTOTHIT OTIPEETISUTH 110 BETTMYHHE
uHaeKkca Puca—Aii3eHka: mpu 3HAYCHUH HH]IEKCa
10 96,2 y My>X4uH U 95,5 y *KEHIIMH OTHOCUIH
K THIEPCTEHUYECKOMY coMaToTuny, 10 104,8 u
104,3 cOOTBETCTBEHHO — K HOPMOCTEHUYECKOMY,
6oitee 104,8 11 104,3 COOTBETCTBEHHO — K aCTEHHU-
YECKOMY THITY TEIIOCIOKEHHS.

W3mepsinu maccy B3BEUIMBAHUEM Ha JJIEKT-
POHHBIX Becax ¢ ToyHocThio 0,1 . M3mepsu
JTUHEHHBIEC pa3Mephl MOBKeUKa [6]. Onpenensm
COOTHOUIEHHS JTUHEHHBIX pa3MepOB.

[ony4yeHnHble BEIOOPKH OLIEHUBAIIU CTATHC-
THYECKU C TOMOIIBIO MaKeTa aHajlu3a IMpo-
rpammbl MS Excel. [IpoBoaunu xoppensnu-
OHHBIN aHallN3 B3aMMOCBSI3U M3MEHEHUS W3-
YaeMbIX BEJMYWH.

Jns aHanu3a 3aKOHOMEPHOCTEH MapHBIX
COUYETAaHWI M3y4YaeMBIX NMPU3HAKOB BEIHUHUHY
Ka)kJI0ro M3 HMX OLIEHMBaJIM B Oayutax: 2 Oauia,
ecyy 3HaueHHWe JaHHOW BapUAHTHI MOMATAEeT B
o0nacTh cpeiHux 3HadeHui (X =M=S); 1 6a,
€CJIM 3HaueHHe JaHHOM BapHaHTHI MOMaJgaeT B
o0nacTh Manbix 3HaueHul (M-3S<X <M-S),
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u 3 Oania, eciim 3HaYeHUE NAHHOW BapHaH-
THI IOMAgaeT B 007aCTh OOJBIINX 3HAYEHUN
(M+S>X>M+3S).

Pe3yabTaThl M UX o0cy:kaeHue. 3aBu-
CUMOCTH (DOPMBI MOKEUKA, OMPEEIIIEMOH 110
COOTHOIIICHHIO JTHHEHHBIX pa3MepoB, OT abco-
JIOTHOW BENHYUHBI JTUHEWHBIX pPa3zMepoB
MPOCIIeKEHA HA BCEX TPEX MX COOTHOIICHHSIX.
Y OTHOCHUTENHHO JUIMHHBIX U Y3KUX OOBEKTOB
MUpUHA MO3Kedka Koiebmercs oT 9,7 cm
(1 6amm) go 12,3 cm (3 Gamma), y mpomop-
IUOHATLHBIX 00BEKTOB — OT 9,3 cm (1 Oamn) 10
13,2 cm (3 Gaina), HAaKOHEI, Y OTHOCUTEILHO
mupokux — oT 9,5 mo 13,4 cMm (MakcuMalibHOE
BbIOOpOYHOE 3HadeHue). HabmronaeTcs He3Ha-
YUTEJIbHOE, HO CTaTUCTUYECKH AOCTOBEPHOE
(p<0,05) yBenuueHue CpeIHUX 3HAYCHUHN MIU-
PHHBI B CPaBHUBACMBIX TPyIIax (KOTOpBIC MpU
3TOM JIeKaT B 00macTu cpennux 3HadeHunit). Ko-
3¢ OUIHEHT KOPPENSIINN MEXIy 3HAYCHUSIMU
UIMPUHBI U JAHHOTO NoKa3aresns paseH 0,33.

JlnmnHa MO3KeuKa 3aKOHOMEPHO W CTaTHC-
THYecku poctoBepHo (p<0,001) cHmXKaeTcs.
[Tpu 5TOM €ee Auana3oH B TPyMIle OTHOCUTEIBHO
JUIMHHEIX 00BEKTOB Koyiebmercs oT 5,8 cm
(1 6amm) go 7,8 cMm (Makc.), y mpoOmopIuo-
HaJIbHBIX 00BEKTOB — OT 5,5 cm (1 Gamn) no
7,0 cM (3 Gaia), y OTHOCUTEIBLHO KOPOTKUX
00BeKTOB — 0T 4,8 cM (MHH.) 10 5,7 cM (2 Gaina).
KoaddutmeHT KOppesIiuy JITHHBI ¥ OTHOIIIE-
HUsA mupyHa/mmiHa paBeH —0,6. TakuM odpazom,
W3MEHUYHMBOCTH JUTMHBI OOJIbINE BIUSET HA
HcclenyeMblit paxTop GopMbI MO3KEUKA — COOT-
HOIIICHUE IMUPUHBI U JUTMHBI, — YeM H3MCEHYH-
BOCTb IIMPHUHBI MO3KEUKA.

Y OTHOCHTENBHO BBICOKHX M Y3KHX OOBEK-
TOB HIMpUHA KojebneTcs ot 9,5 cMm (MuH.) 10
11,7 cm (2 6anna), y IponoOpUHOHAIBHBIX — OT
9,5 (Mun.!) 1o 15,4 cMm (Makc.), y OTHOCUTEIHEHO
HIMPOKUX U HU3kUX — ot 10,5 cm (1 Gamn) mo
13,2 cm (3 b6aina). CpeqHuie 3HAYCHUS IIAPHHBI
JeXxaT B o0yacTH CpedHUX 3HaueHW#. Ha-
OJrofIaeTCA UX CTATUCTUYECKU JIOCTOBEPHOE
yBenunuernue (p=0,01). Biusaue mmpunbl Ha
W3MEHEHHE COOTHOIICHHS pa3MepoB, olpe-
nIenseMoe o BeTuduHe kKodhduiueHTa xKop-
pemsun (r=0,52), 10CcTaTOYHO BBICOKOE.

Junana3oH 3Hau€HHU BEICOTH Y OTHOCHUTEIb-
HO BBICOKHX M y3KHUX OOBEKTOB KonebneTcs OT
3,6 cm (2 Gamna) mo 4,7 cM (Makc.), y mpo-
nopuroHanbHbIX — oT 3,0 cM (1 6amn) o 4,2 cm
(3 6ama), y OTHOCUTEIILHO IIMPOKKUX U Y3KUX —

ot 2,5 cm (MuH.) 110 3,7 cM (2 b6aina). CpenHue
3HAUCHMS BBICOTHI CPAaBHHBAEMBIX TPYIIII Jie-
JKaT B Pa3HbIX OOJIACTIX 3HAUCHUH (BBICOKUEC —
3 Oasuia, IpONOPIMOHANIBHEIC — 2 0ajuia, HU3-
kue — 1 0amin) U JOCTOBEPHO Pa3IM4aroTCs
(p<0,001). BrnussHMEe BBICOTHI Ha HCCIETyEMOE
coortHomenue (r=~0,88), cemoBaTenbHO, 00JTb-
11e, YeM IUPHUHBI.

Bri6opodHoe 3HaueHue AITMHBI MOKEUKA B
TpyIIie OTHOCUTEIHHO BBICOKUX M KOPOTKHX
MO3KEUKOB Kojieoiercs oT 4,8 ¢cM (MUH.) 10
6,6 cMm (2 Oanna), B rpymnne nNpomopLuOHaIb-
HBIX MO3KEYKOB — 0T 5,3 cMm (1 Gamn) o 7,5 cm
(3 6amna), B rpymme OTHOCUTEIBHO JUIMHHBIX U
HU3KUX MO3KEYKOB — oT 6,0 cm (2 Gamna) a0
7,8 cm (Makc.). CpenHUe 3HAUCHUSI B KpalHHUX
rpyIIax Jie)kaT BHE 00J1aCTH CPEIHUX 3HAYCHHIA.
Paznuumst MeXTy HUIMH CTaTHUCTHYECKH J0CTO-
BepHBI (p<0,001). Brusane mInHB HAa HU3Me-
HEHHE JaHHOTO Mmoka3arens cpenuee (1=0,53).

Bri6opodHoe 3HaueHHE BBICOTHI MO3KEUKa
B TPyINIE OTHOCHUTEIBHO BBICOKMX W KOPOTKHX
MO3KEUKOB Koyteomercs ot 3,6 cM (2 Oamna) mo
4,7 cM (Makc.), B TpyMIie MPOMOPIIMOHATBHBIX
Mo3xeukoB — oT 3,0 cMm (1 Gamn) go 4,5 cM
(3 6amna), B rpynmne OTHOCHTEIBHO JUIMHHBIX U
HU3KHX MO3XKEUYKOB — OT 2,5 cM (MHH.) 10 3,8 cM
(2 6anna). CpenHue 3HAYEHUS] B KpalWHUX
rpyTIax JiexKaT BHE 00JIaCTH CPETHUX 3HAYCHHIA.
Paznuums Mexx1y HUMH CTaTHCTHYECKH JIOC-
toBepHHI (p<0,001). BausHue BRICOTH HA H3Me-
HEHHE JaHHOTO MoKa3arens Beicokoe (r—0,81).

OcHOBHOU TabapUTHBIA MTOKA3aTeNIb MO3-
JKeuKa, JAfOIIri TPeACTaBIeHIE O €r0 BeINIH-
He, — Macca. Koppensannonnas cBsi3p MeXy 1o-
Ka3aresIMi MacChl U (pakTopoB (POPMEI OUYCHB
Huskas (|r|<0,1), 9To mo3BOJSIET CAETATH BBIBOI!
Macca He OKa3bIBaeT BIUSHUS Ha (HOpMY MO3-
KeuKa.,

Taxoke ucciieioBaHa B3aUMOCBS3b BO3pacTa
Y COOTHOIIICHHUI JIMHEHHBIX Pa3MEPOB MO3KEUKA.
YcTaHOBIIEHO, 9TO BO3PACT, TaK XKe, KaK U Macca,
HE OKa3bIBaeT BIMSHUA Ha (popMy MO3KedKa
(Irl<0,1).

W y MyXuuH, ¥ y X€HITUH OOJIBIIMHCTBO
BapHaHT COOTHOIICHWH IJIMHBI M BBICOTHI MO3-
JKEYKa JIEKUT B 00JaCTH CpeIHUX 3HAYEHUH,
T. €. Yallle BCETO BCTPEYAOTCSI IPONIOPIIHOHAB-
HbIE OOBEKTHI. Y )KEHIIIH HEMHOTO Yallle BCTPe-
YarOTCS OTHOCHUTENIBHO JJIMHHBIC U y3KHE 00b-
€KThI, COOTHOIICHHUE JUTHHBI ¥ IIUPHUHBI Y MYXK-
YHH U XKCHIIMH COBIAJIAIOT U paBHEI 1,8. Pacmpe-
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JIeTIeHUs 3HaYEeHUH UCCIIEAYeMOTO COOTHOIIICHHUST
Yy MYXYHH U )KCHIIWH JTOCTOBEPHO HE pa3inyia-
1ores (p=0,77).

CoOTHOIIEHNE JUTMHBI ¥ BEICOTHI Y MY)KIHH
pacupeneneHo I0CTaTOYHO PaBHOMEPHO, a Y
YKEHIIIMH CMETIIEHO B CTOPOHY OTHOCHTEIHHO BBI-
COKHUX M Y3KHX MOKEUKOB. CpeHue 3HaueHUs
pacmpeneneHuss BRIOOpOK y myxuuH (3,18) u
xerryH (3,08) pasmrgarorcs gocrosepro (p=0,03).

CpenHure 3HaY€HUSI COOTHOIIICHUH JITUHBI U
BBICOTHI y My4uH (1,77) u xennwH (1,72) u ux
pacnpe/ieNieHue pa3IH9atoTcsl HOUTH JOCTOBEPHO
(p=0,06). Y KeHIIMH pacHpeeICHHE CMEIICHO
B CTOPOHY Npeo01ajannsi OTHOCUTEIHHO BBICO-
KHX 00BEKTOB, Y MY>KYWH — OTHOCHTEIILHO JIJTHH-
HBIX.

[Ipu mocnenymomeM aHamnu3e OTACIBHO Y
MYKYHH U )KCHIIMH HE BbISIBIICHA sIBHAs QyHK-
nunoHanbHas cBa3b (|r|<0,1) dakropoB hopmbl
MO3KEYKA U COMATOMETPHUECKHX IOKa3aTenen
(IVHBI Tena, MUPUHBI TPYIHON KIIETKH, COMa-
TOTHIIA).

TakxuMm 006pazoM, hopMa MO3KEUKa SBIIICTCS
CaMOCTOSITEBHBIM U IOCTaTOYHO HE3aBUCUMBIM
00BEKTOM HMHAMBUYATbHOW aHATOMHYECKOU
W3MEHYHBOCTH.

CnHcoK JIMTepaTyphbl

BriBoabI

[upuna 1 1yIMHA MO3KEUKA B OTACIBHOCTH
BJIMAIOT Ha (akTop GpopMbl MOPKEUKA — COOTHO-
IICHUE NIMPUHBI U JUIMHBI, TIPU 3TOM BIIUSHUC
JuinHbl (—0,6) HEMHOTO OOJbIIe, YeM HIHMPUHBI
(0,33).

[IlupuHa 1 BRICOTA OKA3bIBAIOT BIUSHUE HA
(hakTop GopMBI MOIKEIKA — COOTHOIICHHUE TITH-
PUHBI ¥ BBICOTHI, IPH 3TOM BIUSHUE BBICOTHI
(-0,88) 60mpmIe, yem mmpuHsI (0,5).

JnwHa M BBICOTa OKAa3bIBAIOT BIHSHHE Ha
(hakTop GopMbI MOZKEUKA — COOTHOIIICHUE JJTH-
HBI ¥ BEICOTHI, IIPY STOM BIIUSIHUE BHICOTHI (—0,8)
Oounbie, yem mmHs (0,5).

Macca MO3kedKa U BO3pacT HE OKa3bIBAIOT
BJIMSHUS Ha GOPMY MOBKEUKA.

HNmMeroTcs mo0BbIe pa3invus BapUaHT-
HOHM aHAaTOMHUHU MO3KEUKa — HEKOTOpOe Mpeod-
JaJaHre OTHOCUTEIHHO BBICOKHX OOBEKTOB Y
JKEHIIIWH.

AHTpOITOMeTpHYECKHE TTOKa3aTeN He BIIN-
SI0T Ha POPMY MO3KEUKA.

IlepcnexkTUBBI AajdbHeHIIUX UCCIEN0-
BAHHWH B JJAHHOM HAIPaBJICHUM 3aKJIIOYAIOT-
Csl B MPUMCHECHUM TOJYYCHHBIX JAHHBIX B
TOMOTpa(pUIECKIX UCCICAOBAHUSIX MOBKEUKA.
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O.10. Cmenanenko
3AJIEXKHICTh ®OPMU MO30OYKA JIIOAUHHU BIA MOPO®OMETPUYHUX I AHTPOIIOMETPUYHUX
IHOKA3HUKIB

BuBuanu cniBBiTHOIIEHHS JTiHIHHUX PO3MipiB, sKe BU3Ha4dae (OpMy 1 30BHIIIHIM BUIVIS] MO30YKA.
BcranoBnoBann 0co0iauBOCTi (GOpMH 1 30BHIIIHBOTO BUIISIY MO30YKa JIOJUHU 3aJ€KHO Bill
CHIBBiHOIIEHHS JiHiITHUX po3MipiB. llluprHa i JOBXKHUHA MO30YKa OKPEMO BIUTMBAIOTH Ha (hakTop popmu
MO304YKa — CITIBBIIHOIIICHHS IIUPHHH 1 JOBKHUHH, P [IbOMY BIUTHB JOBXHHH (—0,0) Tpoxu OiibIe, HiXk
mpunu (0,33). IlluprHa 1 BUcoTa BIUIMBAIOTH Ha (akTop (opMH MO30YKa — CITIBBIIHOIICHHS IIUPHUHU 1
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BHCOTH, NIPH LIbOMY BILTUB BUcoTH (—0,88) Oinbiie, Hix mupuau (0,5). JJoBKrHA 1 BUCOTA BIUTMBAIOTH HA
¢daxTop hopMu MO30YKa — CITIBBITHOIICHHS TOBKWHH 1 BACOTH, IIPH IbOMY BILTUB BHcOTHU (—0,8) Oinbiie,
HiK nosxunu (0,5). Maca Mo30uka He BIUIMBAa€ HA (popMy Mo30uka. € cTaTreBi BiIMIHHOCTI BapiaHTHOI
aHaTOMIi MO30YKa — JIesKe NMePEBAYKaHHS BUCOKHX 00 €KTIB y KIHOK. AHTPOIIOMETPHYHI MOKa3HUKH HE
BIUIMBAIOTH Ha (pOpMy MO30UKa.

Knwuosi cnosa: nioouna, Mo3040K, 6apIiaHmMHA AHAMOMIsl, IHOUGIOYANIbHA MIHAUGICIID.

A.Yu. Stepanenko
DEPENDANCE OF THE HUMAN CEREBELLUM SHAPE FROM MORPHOMETRIC
AND ANTHROPOMETRIC FACTORS

The ratio of the linear dimensions, which determines the shape and appearance of the cerebellum is
studied. The features of the form and appearance of the human cerebellum, depending on the ratio of the
linear dimensions are determined. The width and length of the cerebellum alone affect the cerebellum
form factor — the ratio of width and length, and the effect of the length (-0,6) is slightly larger than the
width (0,33). The width and height of the influence of the cerebellum form factor — the ratio of width and
height, and the influence of the height (—0,88) is greater than the width (0,5). The length and height have
an effect on the form factor of the cerebellum — the ratio of length and height, and the influence of the
height (—0,8) is greater than the length (0,5). Cerebellar mass does not influence the shape of the cerebellum.
There are some gender differences in variant anatomy of the cerebellum — a relatively high prevalence of
facilities for women. Anthropometric measures do not affect the shape of the cerebellum.

Key words: human, cerebellum, individual variation, variant anatomy.
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