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ACUMMETPUSA CTPYKTYPhBI
ITOBEPXHOCTHOI'O COCYAUCTOI'O
PYCJIA MO3KEYKA YEJOBEKA
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XapbKOBCKHI HATMOHATbHBIN
MEIUIWHCKAN YHIUBEPCUTET

. Hccnedosanue npoedeno 8 pamkax HayuHo-ucciedosamensbckou pabomor "Cmpoenue
Kuouesrle coa: uesosex, U 3aKOHOMEPHOCIU UHOUBUOYANLHOU AHAMOMUYECKOU USMEHYUBOCTU 20108HO20 MO3-
MO3KEIOK, COCYbL, MHIMBUIY- o4 yenogexa” (nomep 2ocyoapcmeentoii pecucmpayuu 0115U000231).
aJIbHasi U3BMEHYHUBOCTb.
Pedepar. Llens nccnenoBanus — yCTaHOBUThH pa3iMyUsl CTPYKTYphl IOBEPXHOCTHOM
COCYIHMCTOM CeTH BEpXHEW M HIDKHEH MOBEPXHOCTEH MO3KEUKa U UX CBSA3b C BEIMYH-
HOM U (hopMOH MO3kKedKka. Y MPONOPHUHOHANBHBIX IO (OpME MO3KEUKOB 3HAUCHUS
(pakTaNEHOTO MHIEKCAa BEpXHEH M HIDKHEH IMOBEPXHOCTH COBNAJAIOT IPAKTHYECKU
(YHKIMOHAJIBHO, U Macca MO3)KEUKa He BIUSET Ha 3TO cooTHouleHHe. OTKIOHEHHe
(OpMBI MO3XKEYKa OT MPOIOPLUOHAIBHON YBEJINYMBACT PA3IHUMs CTPYKTYPBI COCY-
JIMCTOM CETH Ha BEpXHEW W HWXKHEW NmoBepxHOCTH. lllMpuHa Mo3Xeuka BIIHSET Ha
CTPYKTYpPY COCYIHCTOI CeTH Ha 00eHX ero MOBEpXHOCTAX. JTHHA MO3XKeuka OonbIle
BIIMSIET HAa CTPYKTYPY COCYAMCTOM CETH HUIKHEW IMOBEPXHOCTH, YeM BepxHel. BricoTa
OJMHAKOBO BIMSIET Ha 00€ MOBEPXHOCTH MO3XKEUKA.
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Stepanenko A.Yu. Asymmetry of the structure of the superficial vascular bed of the human cerebellum.

ABSTRACT. Background. Development of methods for diagnosing the risk of developing acute cerebral circulation dis-
orders and their prevention requires a deep understanding of the patterns of the structure of the vascular networks of different
departments of the central nervous system. Objective. To establish differences in the structure of the superficial vascular
network of the upper and lower surfaces of the cerebellum and their relationship to the size and shape of the cerebellum. Me-
thods. The study was conducted on 100 cerebellums of people of both sexes, who died of causes unrelated to brain pathology
(20-95 years old). The morphometric study was carried out by the method of fractal analysis. The dependence of the fractal
index values on the mass and linear dimensions of the cerebellum was studied by statistical methods: regression and correla-
tion analysis. Results. In cerebellum with proportional shape the values of the fractal index of the upper and lower surfaces
coincide practically functionally, and the mass of the cerebellum does not affect this ratio. The deviation of the shape of the
cerebellum from proportional increases the differences in the structure of the vasculature on the upper and lower surface. The
width of the cerebellum influences the structure of the vasculature on both its surfaces. The length of the cerebellum affects
the structure of the vascular network of the lower surface more than the upper one. The height affects both surfaces of the
cerebellum equally. Conclusions. The use of fractal analysis as a morphometric method and a fractal index as a morphome-
tric criterion makes it possible to objectively characterize the structure of the cerebellar superficial vascular bed.
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Beenenne

Octpble HapylIeHHs MO3TOBOIO KpoBOOOparie-
HUS TPEACTaBISIIOT CO00H BAXKHYIO MEIUIIMHCKYIO U
MeIUKO-COIHaIbHYyI0 TIpobieMy. Tompko B YKpanHe
€XeroHO TUarHOCTHPYIOT Oomee 130 ThIcaY cimyda-
€B OCTPHIX HapyIIEHWA MO3rOBOTO KpoBOOOparie-
HUSI, CMEPTHOCTH OT KOTOpBIX coctaBisieT 30 % [1].
Pa3paboTka MeTOM0B MX MPOMUIAKTUKA U TUATHO-
CTHKH PHCKa WX Pa3BUTHA TpeOyeT riryboKoro mo-
HUMAaHUS 3aKOHOMEPHOCTEH CTPOEHMSI COCYAMCTBIX
ceteit pazubix otaenos [THC.

Cpenu uieMu4yeckux HWH(MAPKTOB TOJIOBHOTO
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Mmo3ra 5,7 % npuxomurcsi Ha WHQPAPKTH MO3XKEUYKa
[2]. KpoBocHaOxeHHE MO3KEUKA OCYIICCTBIIICTCS
Tpemsl mapamu aprepuii: Bepxueir (BMA), nepenneit
awkHed (ITHMA) u 3amnei HmwkHel (3HMA) M03-
KeuyKkoBeIMU apTepusimu [3, 4]. BMA kpoBocHa0-
KAIOT BEPXHUE HOKKH MO3XKEUKa, BEPXHUE OTAEIBI
4YepBsl ¥ MOJIyIIapui MOKEUKa, a TAKKE ero 3youa-
toe sapo; ITHMA — k040K, BEpXHIOIO U HUKHIOIO
MOJYTyHHBIE JOJBKH, ABYOPIOIIHYIO, HIKHIOIO IT0-
BEPXHOCTh KBAIPaTHOM JTOJIbKH, JIATEPAJIbHYIO YacTh
MuHAanuHel; H3MA — HIDKHIOIO TTOBEPXHOCTH YepBs
U Tonymapui Moxeuka. Habmromaercss BeIpaskeH-
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Hasi K3MEHUYMBOCTh aHATOMHH ITHUX COCYJIOB: YIBOE-
Hue BMA ¢ omHO# CTOPOHBI, OJHOCTOPOHHEE WIIN
JIByCTOPOHHEE OTCYTCTBHE OJHOW MM O00EMX HUXK-
HHUX BeTBeﬁ, a TaKXX€ 3HAa4YUTCIIbHAasA Bapl/la6eﬂbHOCTb
30H UX KpoBocHaOxeHusa. B moboM cioydae Ha mo-
BEPXHOCTH MO3Xe4YKa MMEETCs pa3BETBIEHHAs CO-
CYZMCTasi CETh.

MHoroo6pa3ue BapHaHTOB CTPOCHHUS ITOBEPX-
HocTHOU cocyauctoit cet (IICC) Mo3kedka MOXKeT
OBITH OMHCAaHO C TIOMOIIBIO TPEX TPATUIIMOHHBIX
THUTIOB CTPOCHUS: MarUCTPAIBHOTO, IPOMEXKYTOTHO-
ro W pacceimHoro [5, 6]. HecMoTps Ha M0CTaTOYHO
YeTKHE KpUTEPUH, MPHUMEHSEMBIE Ui XapaKTepH-
CTHKH TOBEPXHOCTHOTO COCYIUCTOIO pycia, KOH-
KPETHBIII BBIOOp BapHaHTa BETBJIEHHS JOCTATOYHO
cyobexTrBeH. OOBEKTUBHAS JKe OlIeHKa Oasupyercs
Ha KOJIMYECTBCHHBIX IAHHBIX, MOJIYYCHHBIX B pe-
3ynbTare Mopdpomerpun [7]. Mbl npemioxumm uc-
MOJIb30BATh (PPAKMAIbHBIL AHAAU3 JUTS UCCIICIOBA-
HUS CTPYKTYpPHl COCYIHCTOTO PyCia ITOBEPXHOCTH
MO3KEUKA U (PpaKmanvHeili UHOEKC — B KadecTBE
MOP(GOMETPUIECKOTO KPUTEPUS PA3BETBICHHOCTU
cocynucToit cetu [8]. Bce TeopeTHUECKH BO3MOXK-
Hble 3HaueHus (ppakrampbHOro mHAekca (PU) mexar
B uHTepBaje ot 1,0 mo 2,0. [IpomexxyTouHOMY THILY
I[ICC cootBerctBytor 3HaueHuss ®OU, nexammue B
nmuanaszone (M+o), To ecth ot 1,421 no 1,619; maeu-
cmpanviomy — ot (min) 1o (M-o), To ecth ot 1,360
mo 1,420; pacceinnomy — or (M+c) mo (max), To
ectb ot 1,620 mo 1,816 [7].

OcoOeHHOCTh aHAaTOMHUU MO3KEYKa MOXKHO
CUATaTh HAIWYHE y HEro ABYX ITOBEPXHOCTEH —
BepxHel u HkHed [3]. Benmmunna n dopma obenx
MMOBEPXHOCTEW oOmpenensiercsa, ¢ OIHOM CTOPOHBI,
LIMPUHOM MO3euKa, ¢ APYyroil — ero JUIMHOM U BbI-
cotoit. [IpudeM, BbIcOTa MO3KEUKa OOJIBIIE BIMSIET
Ha €ro BEpPXHIOI MMOBEPXHOCTH, a JJIMHA — Ha HHUXK-
HI010 [9].

Lenp uccnenoBaHusi — YCTaHOBUTH Pa3iIMyMs
CTPYKTYPBI IIOBEPXHOCTHON COCYIUCTON CETH BEpX-
Hel U HIKHEW TIOBEPXHOCTEH MO3)KEeUKa U UX CBS3b
C BeJIMYMHON 1 (POPMOI MO3KEUKa.

Marepuajbl 1 MeTOABI

HUccrnenoBanme mpoBeneHo Ha 06a3e XapbKOB-
CKOro objacTHOrO OMpO CyneOHO-MEAUITUTHCKON
akcrepTusbl Ha 100 00beKkTax — MOKEUKAX TPYIOB

mozeit 00oero mosia, yMEpUIMX OT MPUYMH, HE CBS-
3aHHBIX C TIATOJIOTHEH Mo3ra, B Bo3pacte 20-95 nert.
Mozxedok (puKcupoBaii B TeueHue mMecsina B 10 %-
M pactBope QopmanuHa. [loBepXHOCTh MO3KEUKa
(dororpadupoBaiy ¢ MOMOIIBIO 3ePKATBHOIO M-
poBoro QoToanmapara, Mocjie 4Yero MpOBOJUIN aHa-
3 onudpoBaHHBIX H300paxeHuid. OrpeneneHue
(pakTaTbHOTO MHJIEKCAa IMPOU3BOJIMIOCH 110 OPHUTH-
HAJIBHOW METOAMKE, OTMCAaHHOU paHee [8§].

Jnsg  KOIMYECTBEHHOM OLEHKH acMMMETpUU
CTPYKTYpPbl TIOBEPXHOCTHOW COCYIUCTOM CETH MO3-
XKedka ObUIM pa3pabdOTaHbl U NMPUMEHEHBI CIeRyIo-
K€ KPUTEPUH: BEKTOP AaCUMMETPUH, MOJIYJb
ACUMMETPUH U KOAPPUIIMEHT aCHMMETPHH.

BekTop acuMMeTpuHM TNOKa3bIBaeT HallpaBiieH-
HOCTb acuMMeTpud. OH pacCUUTHIBAJICS KaK pa3HH-
11a 3Ha4YeHUH (pakTanbHOro MHJIEKCa JIEBOW M Tpa-
Boi mosepxHocreit: ®U, - ®U,,,. Bekrop acummer-
PHUH TIOJIOKUTENNBHBIN, €CITM BeIWYHHA (PpaKkTaIbHO-
TO MHJIEKca cIieBa OOJIbIe, YeM CIpaBa, i HAa000POT.

Mopynib aCHMMETPHHN TTOKa3bIBAET CaMy BeIH-
ypHy acuMMeTpur. OH pacCUUTHIBANICA 110 (HOpMyJIe
[\/( OU,~DU,, Y. Monayns acCHMMETPHUN — BEITHYH-
Ha BCerAa IOJNOXHTeNbHas. YeMm Oosblie MOIYIb,
TE€M aCUMMETPUIHEE OOBEKT.

KoadduimeHT acumMMmeTpun OLCHHBAET BEIIU-
YUHY MOAYJISi aCHMMETPHH TaK e, KaKk Kod(pQuiu-
€HT Bapuallii — BEJIMYMHY CPEIHEro KBaJpaTrhue-
CKOTO OTKJIOHeHHUsI. OH pacCUUTHIBACTCS 10 (HOpMYy-
ne (Moysb acuMMeTpun/cpeniHee 3Hauenne OU).

XapakTep CTaTUCTHYECKOTO paclpeieieHus
3Ha4YeHUH (PPaKTaILHOTO MHIEKCA OLIEHUBAIN METO-
JaMH BapHAMOHHON ctaTucTUkU. CTpommm rpadu-
KM JINHEHHOM 3aBUCHUMOCTH M PACCUMTBIBAIM ypaB-
HEHHUS PErPecCHi, TOUHOCTb KOTOPBIX OLIEHUBAIIH MO
K03 UIMEHTy TOCTOBEPHOCTH  AIPOKCUMAIHH
(R?). Cunty xOppersIIMOHHOM CBSI3M MEXIy 3Haye-
HussMu O pasHBIX y4aCTKOB KOpbI OLICHUBAJIU IIO
BenuurHe Koddduimenta koppessiuuu r (ITupcona).
CpaBHEHUE ypaBHEHHUU IHMHEHHOW perpeccu Ipo-
BomwiM 1o KputepusMm CreroneHrta (koaddurment
HakJIOHA U KoadduimeHt cnsura) n Oumiepa (B ue-
JIOM).

Pe3yabTaThl M HX 00CyKIeHHE

3ravennss OU [ICC BepxHeld W HWKHEH TO-
BEpXHOCTEH MpeCTaBlIeHbI B Ta0buIe 1.

Tab6muna 1
3nayeHus HPaKTaIBHOTO MHACKCA TOBEPXHOCTHON COCYMCTOM CETH MO3KEUKA YSJIOBEKA U X CTATHCTUYECKAs
OIICHKA
[ToBepxHOCTD M my, c Cv, % min max
Bepxuss 1,532 0,011 0,11 7,1 1,316 1,832
Hwxuss 1,507 0,010 0,10 6,9 1,328 1,880

Kak BuIHO W3 MaHHBIX TaOWMObl 1, pazmraus
3radeHnit U [ICC He3HAYHTENbHBI W CTATUCTHYEC-
cku He 3HauuMmbl (p>0,05). OgmHaKoBa M YacToTa
BcTpedaeMocTd Tpex tumoB ctpoernus I[ICC: mpo-
MEKYTOUYHBIH THII SIBJISIETCS HauOoJsiee pacnpocTpa-

HeHHBIM (58 %), a KpaiiHHe B 3TOM psy — MarucT-
paibHBIA M PACCHITHONM — BCTPEYAIOTCSl PEXE, HO C
onmHaKoBo# yacroroit (mo 21 %). OxgHako HET MO-
Horo coBnaneHus 3HaueHnit ®U [1CC Ha BepxHel n
HIDKHEHN MoBepXHOCTX (puc. 1).

47

MORPHOLOGIA ¢ 2017 * Tom 11 * Ne 2 e MOP®OJIOT IS



2 -
®paKTanb 18 - * u/
Hbl# ’ . ‘g,{ A
(Y =
MHOeKe . o | * ‘;/. A
BepxHell 0y 4 e
NoBEPXHOC
P 1.4 4 .‘é -
™ 2 -
1,2 T T T 1
1,2 1,1 1,6 1,8 2
dpaKTanbHLIA MHAEKC HUKHEH NOBepPXH(

Puc. 1. B3aumocBa3b 3HaueHWW pakTanbHOro WH-
[eKca NoBepXHOCTHOW COCYANCTON CETU BEPXHEN U HIDKHEN
NOBEPXHOCTEN MO3KEYKa YeroBeka.

Kak BUIHO M3 JaHHBIX PUCYHKA, CBS3b BEITMUUH
(dpakTanbHOr0 MHAEKCA HA BEpXHEH M HUKHEH Io-
BEPXHOCTSAX MO3XKEUKa J0cTaTouHo TouHO (R? = 0,6)
MOXeT OBbITh ONKCaHa YpaBHEHUEM JIMHEWHOH per-
peccun y = 0,8x + 0,3. KoppensumoHHbIN aHaAIN3
MIO3BOJISIET OXaPaKTEPH30BaTh CHITy 3TOH CBSI3M KaK
BeICOKYIO (1=0,73 (p<0,05)). Tun cTpoeHus cocyu-
CTOr0 pycila Ha BepXHEW W HIKHEH MOBEPXHOCTSIX
MO3KEUKa, TAKUM 00pa3oM, COBIIANACT KAK NPABULO
(B 58 % wnabmronmeHwii), HO He Bcerga (puc. 2).
BerpeuaroTes Takke BapHaHTBI CTPOCHUS: MarucT-
paibHBIA — Ha OJHOM IOBEPXHOCTH, IIPOMEXKYTOU-
HbIII — Ha Jpyrod, WIM PacChIIHOM — Ha OJHOM,
MIPOMEXXYTOUHBIA — Ha Apyroi. CoyeTaHust KpaHUX
BapUaHTOB (MarucTpajbHbId — Ha OJHOW IMOBEPXHO-
CTH, PaCCHIITHOM — Ha IPyroi) He BCTPEYArOTCSl.

Puc. 2. NHamBuayanbHas n3aMeH4YMBOCTb CTPOEHUS COCYAMCTON CEeTU Ha BEPXHEN (BEPXHUIN PSA) U HWDKHEN (HWKHUI psg)
NMOBEPXHOCTAX MO3XeuKa: a, I — MarucTpanbHbii TUn (keH., 37 net); 6, 4 — NPOMexXyTouHbI TUN (MyX., 44 roga); B, € — pac-

CbINHOW TN (XeH., 47 neT).

CpaBHeHI/Ie 3HAYEHHM q)paKTaJ'ILHOI‘O HHICKCa
MO3’KE€YKa MO3BOJIACT AaThb KOJMYECTBCHHYIO OLCH-
Ky ((BepTHKaHLHOﬁ)) ACUMMCTPUN — ACUMMCTpPUU

3HayeHuit @M [ICC BepxHell U HMXKHEH MOBEPXHO-
creit Mokeuka (Tadi. 2).

Tabuma 2

3HaueHUs UHIEKCOB ACUMMETPHUH MOBEPXHOCTHON COCYAUCTOM CETH BEPXHEN M HUYKHEHN MOBEPXHOCTEN MO3-
JKEYKa YEJIOBEKA M MX CTAaTUCTUYECKUM aHaIn3

CraTucTrieckue KpUTepuH

Iloxazarens -
M my, o min max
Bekrop acumMmeTpun 0,005 0,008 0,082 -0,285 0,214
Monyns acuMMeTpHH 0,061 0,006 0,055 0,002 0,285
Koaddunmenr acummerpuun 0,040 0,004 0,037 0,001 0,194

Kak BuaHO U3 gaHHBIX TAOJMIIBI, B I[EJIOM HMe-
€TCsI He3HauuTeJIbHas aCUMMETpPUS CTPOEHHS COCy-
JIUCTOTO pyciia BepXHEH U HIKHEH TTOBEPXHOCTEH.

Bexmop acummempuu 103BOJSET OLEHUTH Ha-
npaeneHHocmb aCUMMETPHUHU, T.€. OTBETUTH Ha BO-
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Ipoc: Kakue 0OBEKTHl BCTPEYAIOTCs Yallle — Y KOTO-
PBIX cOCyIMCTas ceTh 0oee pa3BeTBICHHAS CBEPXY
(moNIoXKHUTENPHOE 3HAYEHHE BEKTOpAa ACHMMETPHH)
wil CcHU3y (OTpHLATENbHOE 3HAYCHHE BEKTOpa
acumMerpun). CpenHee 3HAuUEHUE BEKTOpPAa aCHUM-
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METPHH BepXHEW U HHUxkHel moBepxHocteid — 0,005 —
6mm3ko k «0» u cocraBister Bcero 0,35% cpemnero
3HaueHuss OU, crnenoBaTenbHO, ACUMMETPUYHBIE
00BEKTBI, Y KOTOPBIX Pa3BETBICHHOCTh COCYAUCTON
ceTu OoJblIe CBEpXY, BCTPEUYAIOTCS OAMHAKOBO Yac-
TO, KaK U OOBEKTHI, y KOTOPBIX Pa3BETBICHHOCTH
COCYIUCTOM CETH BBIIIE CHU3Y.

Mooyns acummempuuy TIO3BOJISET OLIEHUTH Ge-
JUYUHy aCUMMETPHH, U €€ pacrlpeielicHue, TaK ke,
KaK CpelHee KBaJpaTHUECKOe OTKIIOHEHWE — pas-
Opoc 3HaueHWd CcIy4aifHOW Benmu4uHBL Koagguyu-
eHm acummempuy OICHUBACT BEIMYUHY MOO0Y/A
acummempuy OTHOCHUTEIFHO CpEIHEro 3HAYCHHS
®U Tak ke, Kak Koapguyuenm sapuayuy ONCHUBA-
eT CpellHee KBaJpaTHYeCKOe OTKJIOHEHHE OTHOCH-
TCJIIBHO cpeﬂﬂeﬁ BEJIMYUHBI. MI3MEHYHMBOCTh KaKOIO-
00 MpHU3HAaKa CYMTAETCS Mayoi, ecnu ko3dduim-
eHT Bapuauuu Mesblie 10 %. TodyHO Tak *e acum-
METPUYHOCTh O0BEKTa MOXHO CYUTATH MaJOW IpHU
BeNMMYNHE KOX(PPHUINEHTa AaCHMMETPUH, MEHBIIEH
10 %. 94% MO3XKEeYKOB MMEIOT 3Ha4YeHUs K03 hu-
mueHTa acummerpund meHee 10 %, 9to mo3BOISAET
CUHTATh UX CHMMETPHIHBIMH.

dopmMa MO3KEYKAa ONpenesieT BEIUIUHY
acummeTpuu 3HadeHnit ®U ero I1CC (puc. 3).
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Puc. 3. CooTHoweHne 3HayeHun pakTanbHOro WH-
[leKkca NOBEepXHOCTHON COCYAMUCTON CETW MO3Xeuka y npo-
nopuMoHanbHbIX (a) U HenponopuuoHanbHbIX (6) Mo3xeu-
KOB.

Kak BuaHO M3 AaHHBIX puC. 3, HaUMEHbIIAA
acUMMeTpusi HaOIofaeTcss y MpPONOPIHOHAIBHBIX
Mo3xkeukoB: Tun crpoeHuss [ICC Ha BepxHed
HIDKHEH MOBEPXHOCTH coBmamaet B 68,5 % Habiro-
nerunid. Bzaumocss3p Benuuun ®U IICC BepxHeit u
HIDKHEH HOBEPXHOCTH OJIM3Ka K JIMHEHHOW 3aBHCH-
moctu (R=0,85, p<0,05) u Moxer ObITH OmnmcaHa
ypaBaenueMm y=0,9x + 0,19 (R? = 0,75).

Y HenponopuuOHAIBHBIX OOBEKTOB 3HAYECHUS
®U IICC Ha BepxHEHl M HMXKHEH MOBEPXHOCTSIX

COBHaJar0T MeHble. OOUHAKOBBIA TUI CTPOCHHUS
BcTpeyaercst TobKo B 43 % nHabmoneHuit. B3anmo-
cBa3p BenuuuH O TICC BepxHel u HMXKHEH Io-
BEPXHOCTH Takxe OJNn3Ka K JIMHEHHO# 3aBUCUMOCTH
(R=0,50, p<0,05) u MoxeT ObITH ONHCaHA ypaBHE-
muem y=0,7x + 0,41 (R?=0,50).

Macca oprana — npsiMOii IIOKa3aTesb €ro Belu-
unHbl. AHanu3 3aBucumoctu OU TICC ot Maccsl y
MO3KEUKOB, TPOMOPLIHOHATBHBIX 10 (hOpMeE, MTO3BO-
JISIeT UCCIIEIOBATh BIMSHUE BEIMYMHBI MO3KEUKA Ha
acummeTtputo ero [ICC (puc. 4).
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Puc. 4. 3aBMCMMOCTb 3Ha4eHUI DpaKTanbHOro WH-
[eKkca MOBEPXHOCTHOW COCYAMCTON CeTU BepxHel (a) u
HWXHen (6) NOBEPXHOCTEN MO3XKEYKa OT ero Macchbl.

Kak BuIHO W3 AaHHBIX puc. 4, y MPOIOPIHO-
HaJbHBIX MO3XEUYKOB 3aBUCUMOCTb 3HaueHuil DU
[ICC BepxHEro W HIKHETO MOJYIIAPHHA OT MAacChI
OJIMHAKOBA M OMHCHIBaeTCs ypaBHeHUsIMH y = 0,006
+ 0,67 (R* = 0,3) Ha BepXHEH NMOBEPXHOCTH U y =
0,005x + 0,73 (R? = 0,3) na mmxaed. U xos¢ddurm-
€HThI HaKJIOHA JTHX JIBYX MpPSAMBIX, U Kodddurmen-
ThI CABUT'a 3BHAYUMO HE Pa3JIM4aroTCsA, TaK K€, KaK HC
pasnuyaroTcss npsiMble B nenoM. Cuila Koppemsiuu-
OHHOMH cBsi3u Takxe pasHa (r=0,54, p<0,05).

VY acHMMMETpUYHBIX MO3KEYKOB IPOCIIEKHBA-
eTcs BIUsSHHE (PAKTOPOB (OPMBI — COOTHOIICHHHN
TUHEHHBIX pa3MepoB Ha cTpykrypy [ICC. Brusaue
COOTHOLLEHUS] IIUPUHBI U JUIMHBI MO3xkeuka Ha OU
IICC BepxHell u HIDKHEH MOBEPXHOCTH OTIMYAETCSI
3ameTHO (puc. 5). Jluaum perpeccun mist ®U T1ICC
BEpXHEU M HIKHEH KOHEYHOCTH MMEKOT BUI: y = -
0,36x + 2,15 (R*=0,08) m y = -0,84x + 2,99 (R* =
0,41) coorBercrBeHHO. KoadduumenTs! HakiioHa (-
0,36 u -0,84) 3HAYMMO OTIMYAIOTCS APYT OT Apyra
(p<0,05). U Tak »xe OTIHYACTCS U CHIa KOPPEISAIIH-
onHo# cBszu: 1=0,3 (p<0.05) — mis BepxHEH mo-
BepxHocTH 1 1 =0,6 (p<0.05) — 1151 HYIOKHEH.
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Puc. 5. 3aBMcMMOCTb 3HaveHWi pakTanbHOro WH-
[eKca MOBEPXHOCTHOM COCYAMCTOW CeTu BepxHew (a) u
HKHen (6) noBepxHOCTEN MO3Xe4vka OT COOTHOLUEHUSI ero
LUMPUHBI U AMWHBI.

_ 16
PparTanbHbIA

MHEEeKC BepXHed, 5
NOBEPXHOCTH
MOIMEKE 1 4

13 -

A 1,2

25 27 29 31 33 35 3.7 39
LWmpmua/Beicota

‘DpaKTansHbIA
MHAEHC
HHRHER
MOBEPXHOCTH
MOZMEURa

B 25 2,7 29 31 33 35 3,7 39
LmpuHa/Buicota

Puc. 6. 3aBMCMMOCTb 3HaueHW hpakTanbHOro WH-
[eKkca MOBEPXHOCTHOW COCyAMCTOW CEeTU BepxHen (a) u
HXHeW (6) NOBEPXHOCTEN MO3Xeuyka OT COOTHOLUEHUS ero
LUIMPUHBI 1 BBICOTbI.

BnusHue COOTHOLIEHWS! INUPUHBI M BBICOTHI
mo3zxeuka Ha O TICC BepxHell U HIKHEH MOBEpX-
HOCTeW 3aMeTHO He orinyaercs (puc. 6). Jlunum
perpeccun i ®U [ICC BepxHel W HIWKHEH KO-
HEYHOCTH UMEIOT Bux: y = -0,29x + 2.4 (R? = 0,33);
y =-0,28x + 2,37 (R* = 0,31). JIuHNHU Mano pa3mu-
YarOTCsl, 9YTO TOBOPHUT O TOM, UTO BBICOTA U MIMPHUHA
OJIMHAKOBO BIIMSIOT HA 00€ MOBEPXHOCTU MO3KEUKa.
He ornudaercss U cuiia KOPPENSIIUOHHON CBS3U (T
=0,6 (p<0.05)).
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Puc. 7. 3aBnCMMOCTb 3HayYeHUn PakTanbHOro WH-
[eKkca MOBEPXHOCTHOM COCYOUCTOM CeTu BepxHen (a) u
HWkHen (6) NoBepxHOCTEN MO3XKeuka OT COOTHOLLEHUS ero
OTNVHBI U BbICOTHI.

BrusHre COOTHOMICHWS [UIMHBI ¥ BBICOTHI
mo3zxkedka Ha OU TICC BepxHE# 1 HIKHEHN MOBEPX-
HOCTeW 3amMeTHO He oTimuaercs (puc. 7). JluHuM
perpeccun s ®U TICC BepxHel M HUXKHEH KO-
HeyHocTu umerot Bua: y = 0,15x + 1,25 (R? = 0,03),
y = 0,0018x + 1,49 (R* = 5E-06). BricoTa B paBHOI
CTCTICHU BIHsET HAa 00a NOJdyIIapws, a JIHHA —
Oouibllle HA HIDKHEE, IJIe UX JICHCTBHE YPaBHOBEILH-
BaeTcsl.

BriBoabI

[Ipumenerne GpakTaTbHOTO aHAIN3a KaK MOp-
(homeTpruecKoro MeTona, a ppaKkTaTbHOTO WHAEKCA
— Kak MOp(OMETPHUYECKOTO KPHUTEpHUsI IO3BOJISIET
OXapaKTepHU30BaTh CTPYKTYpy HOBEPXHOCTHOH CO-
CYIUCTOH CeTH MO3KEUKa KOIMIECTBEHHO, CIIEI0Ba-
TeJIbHO, 00BEKTUBHO.

Y nponopuuMoHaIbHBIX HO (OPME MO3KEYKOB
3HAYCHUS (PPaKTAILHOTO WHIEKCA BEPXHEH W HUXK-
HEll TOBEPXHOCTH COBIMAIAIOT MPAKTHUCCKU (HyHK-
LIMOHAJIbHO, U Macca MO3)KE€UKa He BJIMSET 3TO COOT-
HOIIICHHE.

OTtkinoHeHHEe (QOpPMBI MO3KEUKAa OT IIPOIIOp-
OUOHAIBHON YBEIHYMBACT PAa3NIAIASI CTPYKTYPHI
COCYIMCTOM CETH Ha BEPXHEH M HUIKHEHW MMOBEPXHO-
ctu. llupuHa Mo3KeUKa BIHSIET HA CTPYKTYpy CO-
CYIUCTOH ceTH Ha 00eHx ero MmoBepxHOCTsX. JiamHa
MO3KeuKa OOJblIe BIUSIET HA CTPYKTYpY COCYHH-
CTOM CeTH HIKHEH MOBEPXHOCTH, YeM BepxHeil. BbI-
COTa OJIMHAKOBO BJIMSIET HA 00€ IMOBEPXHOCTH MO3-
KeUKa.

IlepcnekTUBBI JaJbHEHIIIUX HUCCIEA0BAHUI

VYcraHOBIIEHHBIE 3aKOHOMEPHOCTH OOBSCHSIOT
pa3HyI0 4YacTOTY BO3HHKHOBEHHs HHCYJIBTOB BEpX-
HEel U HIKHEH IOBEPXHOCTEN MO3KEUKa.
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Crenanenko A.JO. AcumeTpist CTPyKTypH NOBEPXHEBOr0 CYAHHHOI0 PyCJIa MO304YKA JIOANHH.

Pedepart. Meta nociiKEHHS - BCTAHOBUTH BiIMIHHOCTI CTPYKTYpPH ITOBEPXHEBOI CYIMHHOI MEpexXi Bepx-
HBOI 1 HIDKHBOT TOBEPXOHb MO30YKa 1 1X 3B'SI30K 3 BEJIHYMHOIO 1 (HOPMOIO MO30YKa. Y MPOMOPLIHHKX 33 (OPMOIO
MO30YKIB 3HaueHHs (PaKTaJIBHOTO 1HIEKCY BEPXHBOI 1 HWKHBOI TOBEPXHI 30iraloThCs MPAKTHYHO (PYHKIIOHA-
JIbHO, 1 Maca MO304Ka He BIUIMBAE Ha Iie CIiBBiIHOMIEHHS. Bigxunenns GopmMu M0304Ka BiJl POMOPIiHHOI 30i-
JBIIYE BIIMIHHOCTI CTPYKTYpPH CYIMHHOI MepexXi Ha BEPXHii 1 HIDKHINM noBepxHi. [1luprHa Mo304Ka BIUIMBAE Ha
CTPYKTYPY CyIMHHOI Mepexi Ha 000X Horo rnoBepxHsx. JloBKiMHa MO304Ka Oijibllle BIUIMBA€E HA CTPYKTYpY CYy-
JIMHHOI MepexXi HIKHBOT MOBEPXHI, Hi’K BEpXHbOI. BucoTa o/jHakoBo BIjMBae Ha 0OM/BI IIOBEPXHI MO30YKa.

Kuaro4oBi ciioBa: ronHa, MO30Y0K, CYAMHH, 1HIUBITyallbHa MIHJIUBICTb.
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