BECTHUK HOBbIX MEOAULIMHCKUX TEXHOMNOIUI. 3nekTpoHHoe usnaHue — 2023 — N 6
JOURNAL OF NEW MEDICAL TECHNOLOGIES, eEdition — 2023 -N 6

VJK: 611.134.9 DOI: 10.24412/2075-4094-2023-6-3-3 EDN QSQWKYV **
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AnHotanusi. B psje ciyyaeB 3HaYMMBble T€eMOJMHAMUYECKUE M3MEHEHHUS! KPOBOCHAOXKEHHSI I'OJIOBHOTO
Mo3ra OBIBalOT OOYCIIOBIICHBI DKCTPaBa3aJbHBIM BO3JEHCTBHEM Ha IO3BOHOYHBIC apTepuu Ha ()OHE Pa3BUTHA
JleTeHepaTHBHO-AUCTPOPUUECKUX U3MEHEHUH EeHHOTo OTAea Mo3BoHOUHUKa. Iens uccnedosanus — oueHUTH
pOJb BIMSHUS Pa3BUTHS JETCHEPATHBHO-AMCTPO(UUECKMX HM3MEHEHMH WIEHHOro OTxAeNa IO03BOHOYHHMKA Ha
MOp(OMETPUUECKHE XapaKTePUCTHKH O3BOHOYHBIX apTepuil. ONpeneuTh BIUsHAE HE NPSIMOJIMHEHHOCTH X012
MIO3BOHOYHBIX COCyI0B. Mamepuanvl u memoowvt ucciedosanus. IIposoannachk oneHka posd GOPMUPOBAHKA
JIETeHEPATHUBHO-ANCTPOPUUECKUX U3MEHEHUH MEHHOT0 OTAENa T03BOHOYHIKA HA XapaKTep X0/Aa MO3BOHOYHBIX
aprepuii mo nanaeiM MPT. Jlannabie OputH mpencTaBieHs! 615 moOpoBombIIaMu MarHUTHO-PE30HAHCHBIE TOMO-
TpaMMBbI OBIIH BBITTOJIHEHBI 110 €IMHON TexHOnoruu. [lomydeHHbIe cBefeHNs OB CIPYNIIMPOBAHBI B TAOIUIAX
C NPOBEJICHUEM CTAaTHCTHYECKOoro aHanmza B Microsoft Excel 2007. IIpoBoaniioch onpeneneHue cpeaHero 3Ha-
yeHust u ero otkinoneHus (M+m), meauansl pacnpenenenus pe3yisraro (Me), Q1-Q3 kBapTuieii, cpeaHeKBaI-
paTHYHOTO OTKIOHEHUs (0) u ko3 uuenta Bapuaiuu (CV, %). Pesyremamol u ux oocysyucoenue. B 3apucu-
MOCTH OT BBIP@KEHHOCTH JICTE€HEPAaTHBHBIX M3MEHEHUH LICWHOro OT/eNia MO3BOHOYHHMKA OBUIM BBIACIEHBI 3
TPYIIIBI C MOCIEAYIOMNM pa3/ielIeHneM 1o moiy. Pa3HuIa cpeHero Bo3pacra B Ipyniax Mexay MyXYHHAMU U
JKCHIIIMHAMU HE MPEeBBIIaeT 5 yeT. B ciaydasx oTCyTCTBUS WM c1a00 BBIPAXKCHHBIX M3MEHEHHI ISHHOTO OTIie-
Jla TIO3BOHOYHHUKA CPEIH MY)KYUH NPSIMONMHEHHBIN X0 cOCyn0B BeTpeyasicss Ha 7-9% uvaile, 4eM y KEHIIHH.
[Ipwn BBIpaXKEHHBIX MPOSBICHUAX JETCHEPATHBHO-AUCTPO(YUIECKUX U3MEHEHHIH IEITHOTO OTAENa IT03BOHOYHHKA,
M3MEHEHHS XapaKTepa X0Jla COCYAOB CPeIH >KCHIIMH BCTpedalliuch Ha 3% pexe. ACUMMETpusl JHaMeTpa Mo3Bo-
HOYHBIX apTepHi BCTpeyalach CpeAH y4aCTHHUKOB rpymm oT 43% 1o 64%, Bo3pacTas BMECTE C BBIPA)KEHHOCTBIO
JIETeHEPATHBHO-AUCTPOYUUECKUMHI M3MEHEHNSIMH IIEHHOTO OT/Ea MO3BOHOYHMKA. V3HavaneHO B 1if rpymme
aCHMMETpHS AHaMeTpa COCYAOB HaxoanTcs B auamnasoHe oT 41% 1o 51% cinydaeB u onpexpernsercs damie cpeau
MYX4HH. Pa3sHnia Mexxay oOIM KOJIMYECTBOM CIIydaeB aCHMMETPHH ANaMeTpa COCyI0B Mexay i u 3 rpym-
namu gocturaet 21%. B ciydae BbIpaKeHHBIX U3MEHEHUS IEHHOTO OT/eNa MO3BOHOYHKKA 60Jiee BBIPAKCHHBI-
MH OKAa3BIBAIOTCS OTKJIOHEHHMS MOP()OMETPHUECKUX ONMUCATEIBHBIX XapaKTEPUCTHK COCYJOB CpeIu KEHIIHH.
HecmoTtps Ha TO, 4TO IpH CpaBHEHUH pe3yabTaToB B li m 2if rpynmax oTMedaeTcs 0ojee 4acToe BISBICHHUE
W3MEHEHUH COCYIOB CPeAH MY)KUHH, ITPU 3TOM H3MEHEHHS B IIEJIOM PETUCTPUPYIOTCA B OoJiee paHHEM CpeIHEM
Bo3pacte. Bo16odsl. OCHOBBIBASCH Ha MPE/ICTABICHHBIX PE3YNbTaTaX MOKHO FOBOPUTH, YTO M3MEHEHHS IEHHOTO
oT/erna MO3BOHOYHMKA CPEN JKEHIIMH IT03XKe CTAaHOBATCS 0ojiee BRIpAKCHHBIMH, YeM Y MYX4YUH. B rpymme co
3HAYUTEIHHO BBIPQKEHHBIMHU MPOSIBICHUSAMH JIeT€HEPATUBHO-TUCTPOPHUIECKUX MPOIECCOB HA YPOBHE MICHHOTO
OTZeJa II03BOHOYHMKA CPEM JKSHIIMH OTMEYaloTcs U OoJiee BBIpaKEHHbIE M3MEHEeHNUs cocyoB. [IpuBeneHHbIC
3aKOHOMEPHOCTH YKa3bIBAIOT Ha COYETaHHE BPOXXJICHHBIX M NPHOOPETEHHBIX (PKCTpaBa3albHBIX) (PAKTOPOB Ha
MOp(OMETPHUIECKHIE XapaKTePUCTUKH O3BOHOYHBIX apTepHHd.

KoarodeBble cjioBa: MICHHBINA OT/IEN TO3BOHOYHHUKA, TIO3BOHOYHbIE apT€PHUU, MArHUTHO-PE30HAHCHAS TO-
Morpadus
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Abstract. In a number of cases, significant hemodynamic changes of cerebral blood supply might be
based on the extravasal influence on vertebral arteries at the background of cervical spine degenerative and dys-
trophic changes development. Purpose of the research was to assess the way cervical spine degenerative and
dystrophic changes development influence on morphometric characteristics of vertebral arteries and determine
the influence of the vertebral vessels cours non-linearity. Materials and methods. We assessed the role of cervi-
cal spine degenerative and dystrophic changes formation on the character of vertebral arteries course based on


https://elibrary.ru/qsqwkv

BECTHUK HOBbIX MEOAULIMHCKUX TEXHOMNOIUI. 3nekTpoHHoe usnaHue — 2023 — N 6
JOURNAL OF NEW MEDICAL TECHNOLOGIES, eEdition — 2023 -N 6

the MRI data. The data was presented by 615 volunteers. MRIs were performed according to the unified tech-
nology. The data obtained was classified in the Microsoft Excel 2007 tables and the statistical analysis was car-
ried out. The average value and its deviations (M+m), results distribution median (Me), Q1-Q3 of quartiles, root
mean square deviation (o) and coefficient of variation (CV, %) were determined. Results and their discussion. 3
groups with further gender differentiation were pointed out based on how significantly the cervical spine degen-
erative changes were pronounced. The medium age difference in the groups between the men and the women
does not exceed 5 years. In cases of lacking or weakly pronounced cervical spine changes in the men, direct
course of vessels was noticed 7-9% more often than in the women. At pronounced manifestations of cervical
spine degenerative and dystrophic changes, alterations of vessels course character in the women occurred 3%
more seldom. Vertebral arteries diameter asymmetry was noticed in 43-64% participants of the group and in-
creased together with the severity of cervical spine degenerative and dystrophic changes. Basically, in the 1st
group, vessels diameter asymmetry is noticed in 41-51% of cases and is more often determined in men. The dif-
ference between the total number of cases of vessels diameter asymmetry between the 1st and the 3rd groups
reaches 21%. In case of pronounced cervical spine changes, deviations of morphometric descriptive vessel char-
acteristics are more pronounced in women. Despite the fact that, when comparing the results in the 1st and the
2nd groups, vessel changes are more frequently revealed in men, at the same time changes are registered at earli-
er average age. Conclusions. Based on the results obtained, we could say that cervical spine changes in women
become more pronounced later than in men. In the group with significantly pronounced degenerative and dys-
trophic processes on the cervical spine level in women, even more pronounced vessel changes are noticed. The
presented patterns mark the combination of inborn and acquired (extravasal) factors on the morphometric char-
acteristics of vertebral arteries.
Key words: cervical spine, vertebral arteries, magnetic resonance imaging.

BBenenune. PasBurue jaereHepaTuBHO-TUCTPO(PUUECKUX HM3MEHEHUH wieliHo2o0 omoend NO3860HOYHUKA
(LIOIT) gacTo cOMpOBOXIAETCS HEBPOJIOTHIECKONH CUMIITOMATHKOM [ 1]. I3MeHeH s TeMOIMHAMUKH COCYIUCTO-
TO pycina, 00ecTeunBaroONIer0 KPOBOCHA0KEHHE TOJIOBHOTO MO3Ta OBIBAIOT CBS3aHBI KaK C WHIWUBHIYaJIbHBIMH
0COOCHHOCTSIMU Pa3BHUTH, TaK M BCIEACTBHE aTePOCKICPOTHIECCKUX M3MEHEHUH, BIUSIOMIX HA (PU3NYECKHE U
(yakunonanmbHBIe mMoKa3aTenu [8-10]. B psage cioydyaeB 3HaYMMBbIC TeMOAMHAMHYECKUEC M3MEHEHHSI KPOBOCHAO-
JKEHUSI TOJIOBHOTO MO3ra OBIBAIOT 00yCIOBJICHBI SKCTpaBa3aJIbHBIM BO3ACHCTBUEM HA MIO3BOHOYHBIE apTepuH [3,
7]. CoBpeMeHHBIE IMATHOCTHYECKNE TEXHOJOTHU BU3yalIH3allMM MO3BOJIIOT AETATbHO M 3()(EKTHBHO OIECHU-
BaTh M3MCHEHHUS CTPYKTYpPHl IMICHHOTO OTAeNa Mo3BOHOYHHKA [1, 2]. Yuer mHAMBHAYyalIbHBIX OCOOEHHOCTEH
B3aUMOOTHOILEHUSI KOCTHBIX M COCYJIHCTBIX CTPYKTYpP IO3BOJISIET PEaM30BbIBaTh MEPCOHUPHULIMPOBAHHBIC Me-
TOJIBI JICUCHUSI MTALIUCHTOB [4-6]. B OONBIIMHCTBE cliyyaeB Hanbosee Oe30MacHBIM CIIOCOOOM OLICHKH T'eMO/IMHA-
MHUKHU Ha YPOBHE MIO3BOHOYHBIX COCYIOB OKa3bIBACTCs yIbTPa3ByKoBas aomnruieporpadus [2].

Leab uccenoBaHMs — OLICHUTH BIHMSHUE PAa3BUTHS JETCHEPATHBHO-AUCTPOPHUECKUX U3MECHEHUH IIeH-
HOTO OTJieJla TO3BOHOYHUKA Ha MOP(GOMETPHYECKUE XapaKTePUCTHKH MO3BOHOYHBIX aprepuid. OnpenenuTsb
BIHMSIHHE HE MPSAMOJIMHEHHOCTH XO0Jla TTO3BOHOYHBIX COCYIOB Ha OOIIyIO IepeOpanbHYI0 T'€éMOJUHAMUKY MPHU
HpoBeaeHNH HYHKIIMOHAIBHBIX MPO0.

Marepuansl 1 MeTOIbI HccaenoBanus. Habmonenne ObIo pas3zienieHo Ha jaBa dtana. BHauane nposo-
JMJIach OIEHKA poiM (OpPMHUPOBAaHMS AereHepaTuBHO-auctpodudecknx msmenenuit 1IIOIT Ha xapaxrep xonma
MTO3BOHOYHBIX apTepwuii mo naHHeIM MPT. JlaHHBIe ObLTH TpeacTaBiIeHB 615 10OpOBOIBIIaMH, BO3PACT KOTOPHIX
6611 OT 18 10 76 eT. MarHUTHO-PE30HAHCHBIE TOMOTPaMMBI OBIIIH BBHITIOJHEHBI 110 €JMHON TEXHOJIOTHU U obec-
MEYNBAIH BH3YaIU3aLMI0 AaHATOMUYECKUX CTPYKTYP B TPEX MPOEKIMAX IPU HANPSKEHHOCTH MarHUTHOTO IOJIS
1-1,5 Tn. AHanu3 AHarHOCTHYECKUX M300pakeHHWi MPOBOIMIICS ¢ ucmoib3oBanuem Evorad RIS-PACK Work-
station 2.1. TTonmyueHHbIe CBECHHS OBLIIM CTPYIIIUPOBAHbI B TAOIHIAX C IPOBEICHHEM CTATHCTHYECKOTO aHANH-
3a B Microsoft Excel 2007. TTpoBoauiochk omnpeesicHHe CPeTHETO 3HAYECHHS U ero OTKiIoHeHus (M+m), Meananb
pacmpezeneuus pesynbratoB (Me), Q1-Q3 kBapTuiieii, CpeHEKBaAPATHIHOTO OTKIOHEHHS () U KodhduimeHTa
Bapuaruu (CV, %).

Pe3yabTaThl U X 00cy:kneHHe. B 3aBHCHMOCTH OT BBIPa>KeHHOCTH JI€T€HEPATUBHBIX M3MEHEHHH IIe-
HOTO OT/IeJIa TO3BOHOYHHKA OBUTH BBIJENICHBI 3 TPYIIIBI C IOCIETYIOMINM Pa3/IelICHHEM 10 TIOITy.

Is Tpymma y4acTHHKOB BKIIOYasia Ciiydail Oe3 NpH3HAaKOB 3HAYMMO BBIPAXKEHHBIX [IETEHEPATHBHO-
JUCTPO(QUUECKNX U3MEHEHUH MISHHOTO OT/IeNa II03BOHOYHUKA.

25 rpynmna BKIIOYasia CIydad ¢ MPU3HAKaMU JAETeHEPATUBHBIX U3MEHEHUH MEKIO3BOHOUHBIX JHMCKOB B
BUJIE CHIDKEHHUS] BEPTUKAILHOTO pa3Mepa, popMHPOBAHUEM I'PBIK U IIPOTPY3HH.

35 rpymma BKIIFOYANia CIy49ad BBIPAKCHHBIX JeT€HEPAaTHBHO-IUCTPOPHUSCKIX H3MEHEHHH Ha ypOBHE
IIEHHOTO OT/AeNa TO3BOHOYHUKA C PAa3BUTHEM H3MEHEHHUH CTPYKTYPHI TEJ ITO3BOHKOB.

IIpu oneHke cepuil TOMOrpaMM OLEHUBAICA XapaKTEP XOAA MO3BOHOYHBIX apTEpUi, aCUMMETpHs Jua-
METpa COCYIOB C YTOYHCHHUEM CTOPOHBI IMOJIOXKEHUA apTCPUN C MCHBIIUM JTUAMETPOM, 06IJ_II/IC CBEACHUA 110 pe-
3yJabTaTaM HaOJII0IeHUs TIpeICTaBIeHbI B Tabnwuie (Tabdm. 1.).
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Tabnuya 1

OieHka xapakTepa Xo0/1a M03BOHOYHBIX apTepHii B PyNNax ¢ y4eTOM BHIPA:KEHHOCTH JiereHepaTUBHO-
JUCTPO(PUYECKHX U3MEHEHU 1IeiHHOr0 0Te)Ia 03BOHOYHMKA

BripaxxeHHOCTD nosn | Kon- | Bo3pact XapakTepHuCcTHUKa I03BOHOYHBIX apTepU
U3MEHEHNI BO Ipsim He npsim | Menbiie Menbnie Bceero
HIOIT X0JT XOJT crpaBa crieBa ACHMMETPHS
g rpynma M 80 30,1+6,3 72 8 30 10 51%
29,0 90% 10% 38% 13%
24,5-33,0
8,5
28,4%
X 199 | 31,8¢7.,9 166 33 66 15 41%
30,0 83% 17% 33% 8%
24,0-37,0
7,9
30,6%
Bee | 279 | 31,3475 238 41 96 25 43%
30,0 85% 15% 34% 9%
24,0-36,0
9,4
30,1%
24 rpynmna M 80 40,6+8,3 66 14 23 18 52%
40,0 83% 17% 29% 23%
32,8-46,0
10,8
26,6%
X 140 | 44,9+9,8 103 37 44 25 49%
44,0 74% 26% 31% 18%
37,0-55,0
11,7
26,2%
Bece | 220 | 43,449,5 169 51 67 43 50%
42,0 77% 23% 30% 20%
36,0-52,0
11,6
26,7%
35 rpynmna M 44 52,148,8 24 20 18 8 59%
53,0 55% 45% 41% 18%
45,0-60,0
11,2
21,4%
X 72 55,7+7,1 42 30 26 22 67%
56,0 58% 42% 36% 31%
50,0-61,0
9,1
16,3%
Bece | 116 | 54,4+7.9 66 50 44 30 64%
55,0 57% 43% 38% 26%
48,0-60,0
10,0
18,4%

JlnHamuKa JereHepaTUBHO-IUCTPOYUUECKUX M3MEHEHHM OTpakaeT MX HapacTaHWe CPeld yYaCTHHUKOB
HaOJII0/IeHus1 ¢ Bo3pacToM. Pa3HUIIA cpeHero Bo3pacTa B Ipynnax MeXIy MYKIYUHAMH U JKEHITMHAMH HE Tpe-

BBIIIACT 5 JICT, MEXK Y MCIIUAHHBIMH 3HAYCHUAMUA — 3 ner.

Bo Bcex rpynmax npoBoAMICS aHANM3 XapakTepa Xoa MO3BOHOUYHBIX apTepuil. B ciydasx oTcyTcTBus
i cinabo BelpaskeHHBIX n3MeHeHni LIOIT cpeny My>K4nH NPSIMOJIMHEHHBIH X0/ cocy10B BeTpedaicst Ha 7-9%
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yare, 4YeM y KeHIIMH. [Ipyu BBIpaKEHHBIX NMPOSBICHUSX JeTeHepaTHBHO-AUCTpodrueckux m3meHenuit 11OT],
M3MEHEHHMS XapaKTepa X0/1a COCyI0B CPE/IU JKEHIIIMH BCTpedanuch Ha 3% pexe.

AcuMMmeTpus TMaMeTpa TO3BOHOYHBIX apTepHi BCTpevansach CPEeAn yJacTHHKOB rpymn oT 43% no 64%,
BO3pacTasi BMECTE C BBIPQKEHHOCTBIO JETCHEPATHBHO-ANCTPOYUUCCKIMH U3MECHCHHUSAMH IIEHHOTO OTAeNa I0-
3BOHOYHHKA.

B pesynbpTare aHanm3a OTMEUEHO, 4TO B 1if TpymIie pa3HUIa B BEISIBICHUH ACHMMETPHH JHAaMETPa M03BO-
HOYHBIX apTepuii gocturaer 10%, ompemenssch dame cpead MyxduH. Bo 2 rpymnme pasHMIA BBIIBICHHS
aCHMMETPUH JHAaMETPa COCYIOB MEXIy YJaCTHHKAMH MY)KCKOTO M JKCHCKOTro Tosa coctasuia 3%, a oOiee
KOJIMYECTBO BBISABJIICHHBIX CitydaeB nocturano 50%. B 3 rpynmne cpeny y4acTHUKOB C BBIPaKEHHBIMU MPOSIBIIE-
HUSMH JlereHepaTuBHO-qucTpoduuecknx m3meHenuit 1IIOIT acumMeTpust tuaMmeTpa cOCylOB y JKEHIIHMH Ompe-
nersiiack Ha 8% vame 1o 67% y4actaun. OOIiee KOIMYecTBO Clly4aeB aCHMMETPHHU AUAMETPa COCYIO0B JIOCTH-
rano 64% cpeau BceX yJ4aCTHUKOB IPYTIIBI.

[IpuBeneHHBIE NaHHBIE MMO3BOJIIIOT TOBOPUTH 00 MCXOJHOM KOJMYECTBE CIy4acB HE NPSMOIMHEHHOCTH
X012 TO3BOHOYHBIX apTepuil, COCTABIIOMIMX OKOJIo 15% c acummerpueid nuamerpa B npenenax 50-40%, xoro-
peie OombIle BBIpaXKEHBI ObUIM cpean MyxduH. C pa3BUTHEM IETEHEPATHBHO-TUCTPO(PUICCKUX HM3MEHEHHHA
HIOII 66UT0 OTMEYEHO yBEIHYICHUE YaCTOTHI BBISBICHHUS HE MPSMOIMHEHHOCTH XO/a MMO3BOHOYHBIX apTepuil 10
43%. Taxoke onpeersyioch YBEITHUCHNE KOJINYECTBA BBISIBICHHBIX aCHMMETPHI THaMeTpa cocynoB 10 59-67% c
GOJIBIINM BBISIBJICHHUEM CPEI KCHIIUH.

OueHuBas AaHHBIC B IpyINax, oOpamaer Ha ceOs BHUMaHHE yBEIMUCHHE YHCIIA CIlydaeB HE NMPSIMOJIH-
HEWHOCTH XOZa MO3BOHOYHBIX apTEPUil M BHIPAKCHHOCTH JIET€HEPATHBHO-AUCTPO(PNIESCKIX N3MEHEHHH IIEHHO-
ro oTJefa TI03BOHOYHHKA ¢ Bo3pacToM. Pazmuumst Mmexxay 1if u 2 rpynmaMu B IIeJIOM COCTaBIIOT 8%, a MeXay
1# u 3i rpynnamu yxxe pocturaior — 28%. Takum 00pa3oM MOXKHO IpeAronaraTth, 4YTo He MPSIMOJIUHEHHOCTh
Xoza B cirydasx BelpakeHHbIX n3MeHeHui IIIOIT Bcrpeuaercs 1030% ciaydaeB galre, 4T0 MOXKET OBITh CBA3aHO C
MPOTPECCUPOBAHUEM OCTEOXOHAPO3a. MI3MEHEeHUsI OLIEHKHU TMaMeTpa MO3BOHOYHBIX apTePHi OTPaXKaIOT CXOXKYIO
TeHAeHIMI0. M3HagansHO B1il rpymnne acuMMeTpHs iuamMeTpa COCyJ0B HaXOAUTCs B Auana3zoHe oT 41% mo 51%
CIly4aeB M ONpENeIeTCs Jalle Cpeau MYKUIHMH. PasHHIla MeXTy OONIMM KOJIMYECTBOM CIIy4acB aCHMMETPHUH
JIraMeTpa cocynoB Mexnayli u 3 rpynmamu nocturaet 21%. B cioyudae BeipaxkeHHbIX m3MeHenus 1IOIT 6omee
BBIPAKCHHBIMH OKAa3bIBAIOTCSI OTKJIOHEHUS MOP(OMETPHUUCCKHX ONHCATENIFHBIX XapaKTEPUCTUK COCYAOB CPEIH
JKEHIIMH. HecMOTpst Ha TO, 4TO MpH CpaBHEHHH PE3yNITATOB B 1if M 2if rpymnmax oTMedaeTcs 0ojee 4acToe BbI-
SBJICHIE U3MEHEHUH COCYIOB CPEN MY>KUHH, IIPH 3TOM U3MEHEHHMS B LIEJIOM PETHUCTPUPYIOTCS B Ooiee paHHEM
CpesHeM Bo3pacTe.

3akaiouyenne. OCHOBBIBAsACH Ha NpEACTaBJICHHBIX PE3YJbTaTaX MOXKXHO T'OBOPUTH, UYTO U3MCHCHUA e -
HOT'O OTJieJIa TO3BOHOYHHUKA CPE/IM )KEHILMH M03)KEe CTAHOBSATCS OoJiee BEIpAXKEHHBIMH, YeM Yy MYK4YHH. B rpymnme
CO 3HAYUTENHHO BBIPAXXCHHBIMH MPOSIBICHUSIMHU JEr€HEPaTHBHO-IUCTPOPHUYECKUX MPOLIECCOB Ha YPOBHE IICH-
HOTO OT/IeNIa TI03BOHOYHMKA CpPE/N JKEHIMH OTMedaroTcsi M Oojiee BhIpa)KEHHbIE M3MEHEHHs cocynoB. [Ipuse-
JICHHbIE 3aKOHOMEPHOCTH YKa3bIBAIOT Ha COYETaHWE BPOXKICHHBIX U NPUOOPETEHHBIX (IKCTpaBa3alibHBIX) (ak-
TOPOB Ha MOP(OMETPHUYECKHE XaPAKTEPUCTUKHU ITO3BOHOUHBIX apTEPHd.

JlaHHBIE 3aKOHOMEPHOCTH Ba)KHBI JyIsl OoJee TryOOKOT0o MOHMMAaHHS MEXaHHU3MOB, BO3/IECHCTBYIOMNX HA
1epeOpanbHyI0 TeMOANHaMUKYy. [Ipy peneHnn BOpocoB peadMINTanuy MalMeHTOB U MPOTHO3UPOBAHUS PHUC-
KOB Pa3BHUTHS OCIIOKHEHUI.
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