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IO JAHHBIM NPAMBIX U3MEPEHUI
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Oobocnosanue. BeHO3HOU cuCTEME IOJOBOTO 4WiI€HA OTBOAUTCS BaXKkHas poJib B MeXa-
HU3ME Pa3BUTHUS M MOJAEPKAHUS IPEKUUU. B TO ke BpeMs, TUAarHOCTHUKA U XUPYypTrHYecKas
KOPPEKILHS HAPYIIEHHOT'0 BEHO3HOTO OTTOKAa OKAa3bIBAETCS YCIEIIHOM JajeKO HE BO BCEX CIY-
yasx. YacTtoTa HapylIeHHH >peKIUU CBs3aHa C Pa3IMYHBIMU (PAaKTOpaMu, HO MPOTPECCHUBHO
pacteT ¢ yBenumdeHueM Bospacta. Ifenp. OnpenenuTs B NPAMOM KCIEPUMEHTE BO3PACTHYIO
JUHAMHUKY YIPYTOCTH OCHOBHOT'O MarucCTpajibHOTO BEHO3HOTO COCY/a MOJIOBOrO YWieHa — Iiy-
O00KO# mopcaibHOW BeHBI. Mamepuansl u memoost. ViccienoBanus MpoOBOIUINCHE Ha 00pas-
1ax TiyooKo#l TopcanbHOM BEHBI, MOTYYEHHBIX MpHU ayTorncuu 30 JIUIl MYXCKOro Ioja, mo-
rUOIIMX BHE3AITHO OT TPAaBM WJIM OCTPBIX 3a0oisieBaHui B Bo3pacte oT 18 mo 83 ner. ['mybokyro
JOpCAIbHYI0 BEHY IOJOBOTO YJi€Ha BBIACISAINA OCTPHIM NYTEM 0e€3 OKPYKAIoIIUX TKaHEH.
@®parMeHT BEHBI JUIMHOW OKOJIO 2,5-3,5 ¢M BBIACIISUIN AUCTAIbHEE MOIIEPKUBAIOIICH CBSI3KH,
CIIY)KUBILIEH opueHTHpOM. B mpoiiecce 3KcriepuMeHTOB 00pa3lbl BEH MOJBEPrajluch BO3JICH-
CTBHIO JUCKPETHO BO3PACTAIOUICH PACTATUBAIONICH CHJIBI B MPOJIOJILHOM HANpaBJICHUU C PUK-
calueil COOTBETCTBYIOIIMX a0CONIOTHBIX MPHUPAIICHUN UX IIUHBI Ha CHELHAIbHO CIPOEKTHU-
POBaHHOM YCTAHOBKE IO OPUTHMHAIBHOW METOAUKE. Pe3ynibmamel. MaTeMaTHYECKU aHAIN3
pe3yNbTATOB MPSIMBIX U3MEPEHUU YNPYTMX CBOMCTB MCCIENYEMON BEHBI, MO3BOJIUI BBISIBUTH
CyliecTBeHHOEe — okoyio 20% — yMeHbIIIEHHE YIPYTOCTH BEHBI B HUCCIEAYEMOM BO3pPacTHOM
nuamnasone 18 ner — 83 romga ot g = 6,2-10'8 M2/H O Og = 5,0-10'8 M>/H. C YBEJIMUEHUEM CHU-
JIOBOM Harpy3Ku cpeHee 3Hau€HHE YIPYroCTH BEHBI OBICTPO yOBIBAET, ACUMITOTHYECKH P H-
OJNMKasiCh K YCTAHOBHUBIIEMYCSI 3HAUCHHIO MOPSIKA O = 1,4:10® M%/H. [Ipu 3TOM coxpansieTcs
BO3pacTHasl TEHJCHIUS K CHIKCHUIO YNPYTOCTHU MPU PA3ITUIHON CTENeHU (YHKIUOHATHHON
Harpy3Kku. 3akarouenue. BrisiBIeHHbIE 3aKOHOMEPHOCTU CHHKEHHUS YIIPYTOCTH OTPAXKAIOT M 3-
MEHEHHSI CTEHKHU TJIYOOKOM JOpCadbHOM BEHBI C BO3PACTOM M MOTYT UIpaTh poOjb B BO3pac-
THOM YBEJIWYEHUU YaCTOTHI DPEKTUIBHON AuchyHKuu. [IpuMeHeHHBIH METOoH OompeaeaeHus
YIPYTOCTH MOXET OBITh MCIOJIB30BaH ISl OMPEACICHUS YIIPYTOCTU COCYJ0B APYTrOM JIOKaIH-
3aIuy, a TakKe psijia IPyruxX OUOJOTUYECKUX TKaHEeH B HOpME U NP MaTOJIOTHH.

Knrouegwvie cnoea: enyookas oopcanvHas 6eHa, NPAMoe usMepeHue ynpy20cmu, mamemanmu-
YecKull AHanUu3, IPeKmunbHas OUCHYHKYUS.
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AGE-RELATED DYNAMICS OF ELASTICITY
OF DEEP DORSAL VEIN OF HUMAN PENIS ACCORDING
TO RESULTS OF DIRECT MEASUREMENTS
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Background. An important role in the mechanism of the development and support of erec-
tion is assigned to the venous system of penis. At the same time, diacrisis and surgical correction
of the disordered venous drainage is not successful in all cases. The rate of erection disorders is
associated with various factors, but progressively grows with the age. Aim. To define the age-
related dynamics of flexibility of the major venous vessel of penis — a deep dorsal vein — in a di-
rect experiment. Materials and methods. Research was conducted on samples of a deep dorsal
vein of penis obtained in autopsy of 30 males who have died suddenly from injuries or acute dis-
eases at the age from 18 to 83 years. A deep dorsal vein of penis was isolated by an acute method
without surrounding tissues. A fragment of the vein 2.5-3.5 cm in length was isolated distally the
retaining ligament used as a reference point. In the course of experiments samples of veins were
exposed to discretely increasing stretching force in the longitudinal direction with fixation of the
corresponding absolute increments in the length on a specially designed installation using the
original technique. Results. The mathematical analysis of the results of direct measurements of
elastic properties of the studied vein permitted to reveal a considerable — about 20% — reduction in
the elasticity of the vein in the studied age range 18 years — 83 years from ao = 6,2:10® m?/N to ao
=5,0-10"® m?/N. With increase in the force of load, the average value of vein elasticity rapidly de-
clined, and asymptotically approached the established value of the order of o = 1,4-10® m?N.
Here, the age-related tendency to reduction in the elasticity with different degree of the functional
load persists. Conclusion. The identified regularities of decline in the elasticity reflect changes in
the wall of a deep dorsal vein with age that may play a role in the age-related increase in the rate
of erectile dysfunction. The applied method of determination of elasticity can be used for deter-
mination of elasticity of vessels of other localizations and also of some other biological tissues in
norm and pathology.

Keywords: deep dorsal vein, direct measurement of flexibility, mathematical analysis, erec-
tile dysfunction.

BenosHnoil cucreme MOIOBOro 4YieHa BaHUUH B oOnactu (nedonoruu HamMu He
OTBOJUTCS BakKHAs POJb B MEXaHU3ME pa3- BCTpPEUEHO MYyOIMKAIUi, MOCBSIIEHHBIX Mpsi-
BUTHS W Tojanepkanus spekiuu [1]. Jnar- MBIM M3MEPEHHSIM YIPYTOCTH BEH C KOJHYe-
HOCTHKA U XUPYprudecKkas KOppeKIus naro- CTBEHHOM OIICHKOM 3TOro mapamerpa [5].
JIOTHYECKOTO0 BEHO3HOT'O OTTOKA OKa3bIBAET- B paborax [6,7] aBTOpamu mpeioxkeHa
Csl yCIIEIIHOM He BO Bcex ciydvasx [2]. W3- ¢u3nueckas MOJelb OMOIOTHYECKON TKaHU U
BECTHO, YTO YAacTOTa HAPYIICHUH DJPEKIHH MeTOJ] €€ MaTeMaTWYeCKOrO OIHMCAHUs, II0-
CBsI3aHA C Pa3NUYHBIMU (haKTOpaMH, HO TPO- 3BOJIUBIINIA YCTAHOBUTH CHIDKEHUE YIPYTO-
TPECCHBHO pAaCTET C yBEIUYEHHUEM BO3pPAaCTa. cTH 0emoyHON 00OJIOYKM M KaBEPHO3HBIX ap-
W3ydennto M3MEHEHUMH BEHO3HBIX COCYIOB TepUil MOJOBOTO YjeHa ¢ Bo3pacToM. Llenbio
pa3IMYHON JIOKAIW3alliid B HOPME W TIpU Ta- HACTOSIIIIETO HCCIIEOBAaHUS SBHJIOCH OJKCITe-
TOJIOTMM TOCBSIIEHO HeMano pabot [3,4]. PUMEHTAJIHOE OIpe/IeeHne BO3PACTHOM -
OpHako, cpead MHOTOYMCIIEHHBIX HCCIENO- HAMHKH YIIPYTOCTH OCHOBHOTO MarucTpajb-
POCCUNCKUA MEOUKO-BUMOJNIOTMYECKUA BECTHUK I.P. PAVLOV RUSSIAN MEDICAL

umMeHu akagemuka WU.M. Nasnoea. 2018. T. 26. Ne2. C. 238-244 239 BIOLOGICAL HERALD. 2018; 26(2):238-44



OPUIT'MHANBHOE UCCNEOOBAHME

ORIGINAL STUDY

DOI: 10.23888/PAVLOVJ2018262238-244

HOTO BEHO3HOTI'O COCy/Aa IOJIOBOTO YJIeHa —
riy6okoit nopcanbhoii BeHsl (I'/IB).
MarepuaJibl 1 METO/bI

HccnenoBanus npoBoAWINCH Ha 00pa3-
nax ['’IB, nonydyeHubix npu ayrorncuu 30 jiuig
MY>KCKOTO TI0JIa, MOTHUOIIMX BHE3AlHO OT
TpaBM WJIM OCTPBIX 3a00JeBaHMIl B BO3pacTe
ot 18 no 83 mer. I'JIB monoBoro 4ieHa Bbije-
JISUTM OCTPBIM MYTEM 0€3 OKpPYKAIOIIUX TKa-
HEW U3 CTaHJApPTHOTO pa3pes3a, MPUMEHSIEMO-
ro npu ayrorncuu. OparMeHT BEHbI JJIMHON
0KO0JIO 2,5-3,5 cM BBIACIAIN AUCTAIbHEE I10/I-
JEPKUBAIOLICH CBS3KH, KOTOpas CIIyXuia
opueHTHpoM. IloydeHHsIli MaTepuan TpaHc-
MOPTUPOBAJICS MIPU CTPOTOM KOHTPOJIE YCIIO-
BUH TIOJ/IEpP)KaHUsI HEOOXOMMOMN BIIXXHOCTH
U TeMmmeparypbl. BpemeHHOW wHHTepBal OT
MOMEHTa CMEPTHU 10 MIPOBEJCHUS HCCIIEI0Ba-
HUM He TipeBblai 18 yacos.

B mporecce 3kcnepruMeHTOB 00pa3iibl
BEH IMOJBEPrajiuch BO3IACHCTBUIO TUCKPETHO
BO3pacTaolle pactaruparonieii cuiasl F B
MPOJIOJILHOM HampaBleHUH ¢ (ukcarueii co-
OTBETCTBYIOIIMX aOCOIOTHBIX TPUPAIICHUN
ux mmuHbl Al Ha cnenuanbHO CIPOEKTHPO-
BaHHOU yCTaHOBKe [6,7].

[locnenyromas MaremaTuueckas ooOpa-
00TKa SKCIEPUMEHTAIBHBIX PE3YJIbTATOB 3a-
KJIFoYaach B MpeoOpa3oBaHUM MaccHuBa JIHC-
KPETHBIX JAHHBIX B AQHAIUTUYECKUE 3aBHCH-

MOCTH BHIA.
Al ( F j
—=f|—

roe | m S — ucxomHas IMHA W IUIOWIAAL TIO-
MEPEYHOT0 CeYEeHUs1 00pa31IoB.

[poriecc mpeoOpa3oBaHMST OCYIIECTB-
JSUICSL ¢ MCTIOJb30BaHUEM OOIIeH armpoKCH-

Mupyrouei GyHkiuu [6]:
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rae a, b u ¢ — mocrostHEbIE KO3()DUITUEHTEI,
XapaKTepU3yIOIUe CBONCTBA KOHKPETHOTO
obpasna. Koadoumnmentsr a u b umerot pas-
meprocTh Moayist FOura (H/m?), kosddum-

eHT C — Oe3pa3MepHasi BeJIMYUHA.

CorylacHO OmpeiesIieHUI0 TOHATUS YII-
PYrOCTH 0, €€ YHCICHHOE 3HAaY€HUE PaBHO
TAHTEHCY yTJla HAaKJIOHA KacaTeIbHOW K 3aBH-
cuMoCTH (2) u, CleI0oBaTeNIbHO, ONpeaeseT-

CA BI)Ipa)I_(eHI/ITrI\:]Z A(AI/I) i d(AI/I)
AF/S)0AF/S) d(F/S) (5

Takum ob6pazom, mocne nuddepeHu-
poBaHUs ypaBHEHUS (2), oJIy4aem:
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Kak BuJHO, BelMYMHA YNPYrocTu He
SBIISICTCS KOHCTAHTOM, IMOCKOJIBKY HAXOJIUTCS
B CYILIECTBEHHOW 3aBHCHMOCTH OT CHJIOBOM
Harpy3ku F/S. TloaToMy MOXHO TOBOPHUTH
JMILIB O €€ UCXOJHOM 3HAuY€HUM 0o, KaK O He-
KOTOpOM TIpefiesie, K KOTOpOMY CTPEMHTCS O
pu F —0.

Pe3yabTaThl 1 HX 00CY:KIeHHE

OOpaboTKa HKCIEPUMEHTAIBHBIX JaH-
HBIX OCYIIECTBIISUIACh B TAKETE PACIIUPEHHS
Curve Fitting Toolbox BeraucInTENBHOHN Cpe-
el Matlab 1 cBOAmIIach K OMPEICICHUI0 KO-
s durmenros a, b u ¢ B ypaBHenun (2). Pe-
3yJABTAThl alNIPOKCUMAIINH, C YKa3aHHEM BO3-
pacta, npezacraBieHsl B Tabmuie 1. Ilpuse-
JICHHBIC 3/1€Ch K€ 3HAYCHUS BEIMYUH JIOCTO-
BEpHOCTH ammpokcuMarnuu R-square cBuje-
TEJILCTBYIOT O MPAKTUYECKU H/I€ATBHOM COB-
MaJICHUN SKCIIEPUMEHTAIBHBIX PE3yIbTaTOB C
UX TPEJICTaBICHUEM B aHAIUTUYECKOM BHUJIE C
MIOMOIIIBIO ANMpPOKCUMUpYIoIIen QyHKIH (2).
DT0 Takke MOATBEP)KAAeT CHpPaBeUIMBOCTh
BBITEKAIOIIETO M3 Hee COoOoTHoueHus (4), 3Ha-
YUTENbHO PaCIIMPSIOIIEr0 BO3MOXKHOCTH aHa-
JIM3a YKCIIEPUMEHTAILHBIX PE3YIIbTATOB.

Tak, ucronb3oBanue K03hHUIueHToB a
u b mo3Bonsier paccuurath UcxoaHOE (Mak-
CHUMaJIbHO€) 3HaueHUe YNPYrocTu oOpa3loB
0o, ¥ YCTAHOBUTH €€ 3aBHCUMOCThH OT BO3pac-
Ta. Pe3aynpTarel pacueroB mo gopmyne (4)
IpeJICTaBIeHbl Ha pUCYHKe 1.

He menee mH(pOpMaTHBHBIM INapamer-
pPOM SIBJISIETCSI 3aBHCHMOCTB CPEHEro 3Hade-
HUSI YIIPYTOCTH O OT CHJIOBOH Harpy3ku F/S
(puc. 2), koTopasi paccuMThIBaiach Mo Qop-
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Taonuma 1
Pe3ynvmamul mamemamuyecKkoi 00padomKku IKCHEPUMEHMAIbHbIX OAHHBIX
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21 | anw b, H/M? c |2 & am b, H/M? c o

44 7,942:10° | 2,373-10" | 10,891 | 0,9999 | 16 | 48 | 8,132:10" | 2,308-10" | 11,274 | 0,9998

50 8,113:10" | 2,391-107 | 12,063 | 0,9999 | 17 | 52 | 7,655-10" | 2,380-10" | 11,846 | 0,9997

48 7,845-10° | 2,550-10" | 11,812 | 0,9999 | 18 | 80 | 8,968-10" | 2,568-10° | 15,074 | 0,9998

79 8,711-10" | 2,672-107 | 15,121 | 0,9996 | 19 | 76 | 8,891-10" | 2,581-10" | 14,353 | 0,9997

7,824-10" | 2,252:10" | 10,731 | 0,9998 | 20 | 43 | 7,673-10" | 2,312:10" | 10,986 | 0,9993

53 8,216:10" | 2,442-107 |12,345| 0,9992 | 21 | 39 | 7,424-10" | 2,27810" | 10,763 | 0,9994

81 9,053-10" | 2,680-10" | 15,447 | 1,0000 | 22 | 41 | 7,846:10" | 2,231-10" | 10,954 | 0,9998

81 8,600-10" | 2,420-10" | 14,981 | 0,9998 | 23 | 45 | 7.653-10" | 2,274-10" | 11,428 | 0,9999

OO N[ocjO|b|WIN|F
S
w

66 8,350-10" | 2,280-10" | 13,322 | 0,9995 | 24 | 65 | 8,521-10" | 2.455-10" | 13,427 | 0,9999

10| 75 8,841-10" | 2,615-10" | 14,915 | 0,9998 | 25 | 49 | 7.623-10" | 2,269-10" | 11,711 | 0,9997
11| 83 8,632:10" | 2,640-10" | 15,552 | 0,9998 | 26 | 77 | 8,210-10" | 2.450-10" | 14,583 | 0,9998
12| 36 7,621-10° | 2,278-10" | 10,514 | 0,9998 | 27 | 76 | 8,411-10" | 2,54810° | 15,017 | 0,9999
13 | 56 7,830-10° | 2,310-10" | 12,315 | 0,9985 | 28 | 76 | 8,773-10" | 2,663-10" | 14,871 | 0,9998
14 | 61 8,415-10" | 2,420-10" | 12,942 | 0,9997 | 29 | 26 | 7.156-10" | 2,135-10" | 9,377 | 0,9987
15 | 67 8,621-10" | 2,519-10" | 13,907 | 0,9984 | 30 | 18 | 6,952-10" | 2,097-10" | 8,195 | 0,9994
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Puc. 1. 3aBucumocts ucxonHoit ynpyroctu I'/JIB ot Bo3pacra

myne (4), UCXoAsl U3 CPeIHUX 3HAYEHHH KO- N b
h ..~ H— i 7 2.
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rae N=30 — xoinyecTBO HCCIIEIOBAHHBIX 00-
pasIoB.

Kak crnemxyer u3 npuBeIeHHBIX JTaHHBIX,
HCXO/IHOE (MaKCHMallbHOE) 3HAYEHUE Cpell-
Hel ynpyroctu dp npu F —0 cocrasiser mo-
psaka 5,4-10° M%/H. C pocroM crinoBoii Ha-

IPY3KH CpEeHEe 3HAUYCHUE YIIPYTOCTH OBICTPO
yOBIBaCT, ACHUMIITOTHYECKH MPUOIUKAICH K
YCTAHOBHUBIIEMYCS ~ 3HAUCHHUIO  IOPSJIKa
1,4-10® m%H. Ilpu sToM Hambonmee Cyuiect-
BEHHOC HM3MCHCHHE HAONIOMAeTCs MPU CHUJIO-
BBIX Harpyskax memee 3-10° H/m®.

a, M%/H

5,0-10°

45108

4,0-10°®

3,510

3,010

2,5-10°®

2,0-10°®

\\

1,5-10®

1,0-10°®

0 110  2-10°

3-10°

4-10° 510° 6-10° F/S, H/m®

Puc. 2. 3aBucumMocTts cpennero 3Hauenus ynpyroctu I'/IB ot cunoBoit Harpy3ku

Crnenyer OTMETUTb, 4YTO pPE3YJIbTaThl
IIPUBEICHHBIX Pacu€TOB XOPOLIO COrIacyroT-
Csl C pe3ylbTaTaMU HENOCPEACTBEHHBIX 3KC-
NEpUMEHTOB. B 4acTHOCTH, OHM JE€MOHCTpPHU-
PYIOT JOCTaTO4HO OBICTPBI POCT OTHOCH-
TeNnbHBIX npupamennii amuael Al/l npu ma-
JBIX CWJIOBBIX Harpy3kax M HX IOCJIELYIOIIEe
CHIDKEHUE C TUIABHBIM MEPEXO0/I0M K MPaKTHU-
YECKU JTMHEWHON 3aBHCHUMOCTH OT BEJIMYUHBI
MEXaHHYECKOro HanpsbkeHus F/S.

BeHbI OTHOCAT K «EMKOCTHBIM» COCY-
naM,  0o0ecleyuBaroluM  JCTIOHUPOBAaHUE
Oonpliel 4vacTH oObeMa IHMPKYIUPYROIIEH
KpPOBH M €€ BO3BpaT K cepiy. ITO 00bsACHSIET
BBICOKYIO YIIPYroCTh BEHO3HOT'O COCy/la B Ha-
yajie ero 3aroJHEHMs] U IJIABHOE CHM)KEHUE
YIPYrOCTH IO MEpE HapacTaHWsl HarpysKH.
Tem He MeHee, IpU BBICOKUX Harpy3kax, BeHa
CrocoOHa BBIAEP)KUBATh BBICOKOE JaBJICHUE B
Hewi [3,4]. [lonmydueHHBIEe HAMU JAaHHBIE TAKKE
MOATBEPKIAI0T ATY 3aKOHOMEPHOCTb.

[IpumenenHblit B paboTe MaTemaTHue-
CKHIl aHalM3 Pe3yJbTaTOB MPSMBIX H3MEpeE-
HUAW ynpyrux cBorcts ['JIB, mo3Bomwi BbI-
SBUTH CYILECTBEHHOE — OK0JIO0 20% — yMEHb-
IIEHHE YIPYTrOCTHU BEHBI B HCCIETYEMOM BO3-

pactHoM jauamna3zoHe 18 yer — 83 roma ¢
o= 6,2-10° M/H 10 ap = 5,0-10° M¥/H. IIpu
YBEJIMYEHUU (PYHKIIMOHAIBHOW HArpy3Ku Ha
BEHY YIPYTOCTh OBICTPO CHMIKAETCA Ha Ha-
YaJbHOM 3Tarne, U NPaKTUYECKU HE MEHSETCH,
JIOCTUTHYB OTpe/ieJIeHHOTO Hackimenus. [Ipu
ATOM COXpaHSETCS BO3PACTHAsI TEHIACHUUS K
CHIDKEHHUIO YIPYTOCTH TMPU Pa3TUYHOU CTe-
neHu (GYHKIIMOHAIBHON HArpy3KHu.

BrisiBiieHHBIE 3aKOHOMEPHOCTU CHIKE-
HUS YOIPYTOCTH OTPaXarOT U3MEHEHUSI CTEHKH
BEHBI C BO3PAaCTOM M MOTYT WUrpaTh OIpese-
JIEHHYI0 pOJIb B BO3pPAaCTHOM YBEJIWYEHUU
4acTOThl JpeKTWIbHONU nucynkiuu. [lomy-
YeHHbIE B paboTe JaHHBIC JOMOIHSIOT HAIIU
3HaHUS 00 OCOOEHHOCTSIX YNPYTHMX CBOMWCTB
BEH, a TAKXE O BO3PACTHBIX M3MEHEHUSIX UX
(YHKIIMOHATLHBIX CBOMCTB.

Hcnoap30BaHHBIM METOM, KOJIHYECTBCH-
HOM OIIEHKH YIOPYTrOCTH BEH MOXET OBbITh
MIPUMEHEH B PEUIEHUHU JIPYTUX BOIPOCOB Ha-
YYHON ¥ KIIMHUYECKOW MEIHUIUHBI.

BriBoaBI

1. [IpssiMoe u3MepeHue ympyroct TIIy-
OOKOi JOpcanbHON BEHBI MOJIOBOTO 4JIEHA
YEeJIOBEKa BBISIBUJIO CHUKEHUE MCXOJHOU YII-
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PYTOCTH BEHBI (YNpPYyrocTh IPU MalbIX CHIIO-
BbIX Harpy3kax) B BO3pacTHOM jAuana3oHe 18
— 83 romaorog= 6,2'10'8 M>/H 1o ap=15,0"10
 M%/H. VBenuuenue (GyHKIMOHATBHON Ha-
Ipy3KU Ha BEHY IPUBOAUT K OBICTPOMY CHHU-
JKEHUIO YIPYrocTH Ha HayaJlbHOM 3Tale, U

MPAKTHYECKH HE MEHSETCS, JIOCTUTHYB OIpe-
JIEJIEHHOTO HACHIIIEHUSL.

2. IlpemyokeHHBI MeToA —ompesaese-
HUSI YNPYTOCTH MOXKET OBITh HUCIHOJIb30BaH
JUTSL OTIPEICJICHHS] YIPYTOCTH COCYIIOB ApPY-
roM JIOKaJu3alkM, a TaKKe IPYyrux OMOJIOTH-
YECKUX TKAHEW B HOPME U IIPH MMATOJIOTHUH.
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