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UCCJIEJOBAHUE CIIOCOBHOCTHU KOMY®JISI)KHBIX TKAHEN K CIBUT'Y HUTEN

Annomauu}l: Cmamos nocesiuiena eonpocam UCCNIeO08AHUSL CUJL manceHyualbHoco COnpomueBiaeHusl MEJIC()_)/
HUMAMU MEKCMUIbHbIX Mamepuanioes, npensimcmeyroumux ux nepemeuieHuro. Hsyqelme 08UdICEHUS yenoesexka, a
makoice eusydaibHoe HabO00eHUe 30 USHOUWEHHBIMU U30eUSMU nokasano, 4mo cosuU208bLe npoyeccoel yaiwye ececo
NOAGNAIOMCS 8 001ACMU WB08 HAUOOLEe UHMEHCUBHDBLX yuacmkoe 00edxncovl. Ilo pesyibmamam uccnedo6aHus
YCMmMAanoeJ1eHo ueﬂecoo6pa3nocmb UCNOIb306AHUL 6 OJKCMPEMAIbHbIX YYdCmMKAX 00e2icObl  OONONHUMEIbHbIC
HaKAaouvie demaﬂu, a makotce cmpodKu bonee CloANCHbIX KOHcmpyKL[uﬁ.

Knrouesuvie cnosa: TKaHb,' MEeKCMUIbHAas Humbv, mpeHue.

Introduction CHMKACT TMPOYHOCTH IIBOB Y)K€ TOTOBOTO MIBEHHOTO
Opexga  JODKHA ~ COXPaHATh — KPAcHBBIN U3 JICITHSL.
BHEITHUH BHUJI M HaJI€KHO BBINOJIHATE CBOM (PYHKIIUH
B TEUCHHWE BCErO Cpoka CiyxObl. KauectBo Materials and Methods
SKCIUTyaTallMOHHBIE NOKA3aTelIH MIBEHHBIX H3/CIHH Cunbl  TaHTeHUMAJIBHOTO  CONPOTHBIICHHUS
BO MHOTOM OIpeensieTcsi GU3NKO MEXaHHYECKUMHU YIEpKUBAIOT HUTH B TKAaHAX, INPENATCTBYIOT HX
CBOWCTBaMU UCTIOJIb3YEMBIX MaTepHaIoB. cMmenieHuto.  Ecam cunbl  TaHT€HIMAIBHOTO
OKCIUTyaTallMOHHBIE ~ CBOWMCTBA  IIBOB  OJICHK/BI CONPOTUBIICHUsSI HUTEH  HENOCTaTOYHBI, YTOOBI
SIBIISIETCS] BAYKHBIMH TTOKA3aTEISIMHA KauyecTBa OJEKIbI MIPOTUBOCTOSITH MEXaHUYECKIM YCHITHSIM,
n e€ KOHKYpeHTOCTIOCOOHOCTH. OTHUM M3 OCHOBHBIX UCMBITHIBAEMBIM ~ TKaHbIO, HUTH CIBUTAIOTCA H
MOKa3aTeNed AKCIUTyaTallMOHHBIX CBOMCTB IIIBOB OCBINAI0TCA.
OJISXKIBI SIBIISICTCS PA3JBUTAEMOCTh HHUTEH B IIBaX. CrerneHb  3aKkperuleHHss HHUTEH B TKaHU
PazgBuraemocTts  (OCBIIAEMOCTb) TKaHH - 3TO OILIEHMBAETCSl MOKAa3aTesIMU €€ pa3BUTaeMOCTH H
MOKa3aTeslb CTENEHU 3aKPEIUICHHs OJHOM CHCTEMBI OCBINTaeMOCTH. Pa3/BUraeMOCTbI0 HUTEH Ha3bIBAIOT
HUTEH OTHOCHTENBHO APYroi. OChImaeMoCTh MOXET CMEIICHUE HUTEH OJHOM CHCTEMbl OTHOCHUTEIIBHO
MIPOSIBIISITBCS. B TIPOLIECCE M3TOTOBIICHUS OAEKIBI. Y JPYroi CHCTEMBI O] JeHCTBIEM BHENIHUX cull [1, c.
HEKOTOPbIX  TKaHEH BOBpPeMs  STOIO  MOXET 211;10,c. 20].
HaOMoaThCs BBINAJCHUE WM CIOJI3aHHE HUTEH B OCbhIITaeMOCTh M Pa3/IBUTAEMOCTh OTHOCATCS K
00pe3HOM Kpae. A 3TO0, B CBOIO OUEPEib, 3HAUUTEILHO YHCITy 00s13aTEeNbHBIX MT0Ka3aTesleil KauecTBa TKaHek
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pa3nu4HOro HasHaueHus. IlepBoe U3 3TUX CBONCTB
OOBIYHO TIPOSIBIISICTCS y TKaHEW B  IIpollecce
WU3TOTOBJICHUS U3 HUX OJACKIbl. Y psna TKaHEH,
0COOEHHO M3 XMMHYECKHX BOJIOKOH, HAOIIOIAr0TCS
CIIOJI3aHKE, BBITIAICHUE HUTCH B OOPE3HOM Kpae, uTo
CHMXAET IPOYHOCTh UIBOB TOTOBBIX ULIBEHHBIX
H3JICTUH.

BTtopoe cBolicTBO HAOMOIAETCSI Y psijia TKAaHEH B
mpoliecce HX OIKCIUIyaTalldkd B TeX MecTaX, TIe
MaTepual HUCHBITHIBAET MECTHBIE 3HAYUTEIbHbBIE
HalpspKeHUs,, Y OTAEIbHBIX TKaHEeW pa3aBUIaeMOCTb
HUTECH UMEET MECTO IIOCJIe CTUPKH, OCOOCHHO €CiH
MOCTICTHSS CBs3aHa C HHTCHCHBHBIMU
MEXaHMYECKUMHU BO3AeUCTBUSIMU Ha Mmarepuai. [Ipu
pa3IBMKKE yXy[IIIaeTcs BHEIIHUM BUJ TKaHEH,
CHUXKAETCsl CPOK IKCILTyaTalluu U3JEIUN.

CTOHKOCTH TKaHU K pa3IBUTaeMOCTH
oTpeieIsieTCsl BEIWYMHOW YCHIIHS, HEe0OXOIUMOTO
NI CIBUTAHMS HUTEH OJHOM CUCTEMBI OTHOCHTEILHO
HUTEeH Apyrod. OOBYHO H3MEPSIOT CABHTAEMOCTH
HUTEH OCHOBBI BJIOJIb HUTEH yTKa [2, . 220].

Beire  ykasaHHBIE TIOKa3aTelnH  OCOOCHHO
BOXHYIO POJIb WIPAOT B IpoOlecce OIpeaeeHHs
SKCIUTYaTAallMOHHBIX CBOMCTB UIBEWHBIX HW3AEIUH
crienuanbHOTo Ha3Hauenus [7, €. 21; 8, ¢. 85; 9, c. 15].
B  Hamem  KOHKpeTHOM  ciydyae  OOBEKTOM
HCCJICIOBAHUS SBJIICTCS CIIENHalIbHAsA OJCKIa W3
KaMy(IISHDKHBIX TKAHEH.

Ucxons w3 cnennuky SKCIUTyaTaIlHOHHBIX
MPOLIECCOB MOBCEAHEBHAS CHEUAIbHAA OJEXK]a M3
KaMy(QISDKHBIX ~ TKaHEH  WCIBITBIBAET  CIIOKHBIN
KOMIIJIECKC MEXaHMYECKUX BO3JCHCTBUH,
BBI3BIBAIOIINX BCE BUIBI AehOpMaIlMU: PACTSHKCHUE,
cKatue, U3rud, KpydeHne u T.1.

Uzyuenue JIBHKEHUU YyeJoBeKa npu
BBINOJHEHUHN TIOBCEAHEBHELIX 00SI3aHHOCTEMN, a TAKKE
BH3YaJIbHOE HAOJIOICHHUE MTOBEPXHOCTH U3HOMICHHOM
OICXKIIbI U3 KaMY(ISDKHBIX TKaHEH IMMOKa3aid, 4YTO
CIBUI HHUTEH dYalle BCEro IOSABIIIOTCA B 00jacTh
IIBOB HawOOJice HANPsDKCHHBIX YYacTKaxX OJICHKIIbI
(BepxHAA YACTh MPOMMH Ha CIUHKE, IICHTPAJIBHBINA
IIOB B OpPIOKaX, 00JIACTH JIOKTS M KOJICHN).

YCTOMYNBOCTE K Pa3ABUTAaHUIO HUTEH B IIBaX
ONPENENSIIOT IYTEM MCIbITAHUS Ha Pa3pbIBHBIX

MaIlliHAX CTAYaHHBIX MPo0 TKaHW MHUpUHOH 50 MM

OpyU  BO3JACMCTBUM  pPACTATMBAIOIIETO  YCHIIMS
MEPICHANKYIAPHO JUHUU 1muBa. OOpasubl  is
WCCIENOBAaHUsA M3TOTaBIMBAINCH CO  CTAYHBIMH

IIBaMU JUTMHHOM CTeXKa 3,5 MM, a 32 ONTUMAJIbHYIO
BEIMYMHY NPEABAPUTEIHHOTO HATSDKEHHS IMPHHATO
60 cH. YcToM4YHMBOCTE HHMTOYHOIO COEOWHEHHS K
Pa3ABUTAHUIO OI[CHUBAIOT BEIWYHHON HATPy3KH, IIPH
KOTOPOH CMEIICHWE HUTEH TKaHU OT CTPOYKH
COCTaBJISIET MO0 2 MM C Kax10# ctoponsl (3, €. 98; 4;
5).

V3meneHnne BenuuuHbl JedopManuu  OpU
MHOTOKPaTHOM  PaCTSDKEHHUM  HM3Y4E€HO  4YeThIpe
pa3NUUHBIX KaMy(QUIDKHBIX MaTepHaloB, a JJIst

CPaBHUTENBHOTO aHajm3a ObUT BBIOpaH X/0O TKaHb
(puc. 1).

Kak mokasanu uccieoBaHUsl CIOBUT HUTEH B
IIBE MPOUCXOAUT Cpasy IOCIe BKIIOUEHHUs pudopa,
YTO COOTBETCTBYET OJHOKPAaTHOMY PACTSKCHHUIO a B
JambHEHIIEM MEHSAETCS IPAaKTHYECKH HE3aMETHO.
OmnpeneneHne BEIWYHMHBl YCHWIIMS  BBI3BIBAIOIIETO
CIIBHTA OCYIIECTBIISUICS ABYMS criocobamu [6, ¢. 10]
METO/IOM I1abJIOHOB W TI0 JAuarpaMMe Harpyska
yIUIMHEeHUe. BelmuuuHy ycuiust ¢ oMOIIbIO mabiioHa
OTIpeIeISUTH 110 IIKaJIe Harpy30K NpruOopa IpH CABHUTE
HHUTOK B IIBE HA 2 MM.

YanuHeHne, NOoMydeHHOE MPH pa3pbIBe MPOOBI
0e3 1mBa 3HAYUTENLHO MEHBIIE  YIUIMHEHUS,
MOJy4CHHOTO B PE3YyIbTaTe pa3pbiBa MPOOKI CO IIBOM.
PazHuna BennuMHBI yKa3aHHBIX YUIMHEHWH W €CTh
BEJIMYMHA CMEIIeHUs HUTell okoo miBa. [Tockonbky
ONTHMalbHas BEIWYMHA PA3ABUIaeMOCTH HHUTEH
paBHa 2 MM (10 00e CTOpOHBI OT mIBa - 4MM) IO
KPHUBOH «HArpy3Ka—yIJIHHEHHUE) OTIpEIETISITN
COOTBETCTBYIOIIIEE yCHIINE, BBI3BIBAIOLIEE
YCTaHOBJICHHYIO BEJIMYMHY CMEICHUS] HUTEH.

ITo pesympraram HCCIEIOBAaHUU IOJYYCHHBIX
JIBYMsI Bblllle yka3zaHHbIMH MeTogaMu (Tabn. 1) Obut
YCTaHOBIICH KOA(PPHUIUEHT KOPPEIIuid, KoTopsiid (0,
92) CBUAETENBCTBYET O HAIMYUM  JIMHEHHOM
3aBHCHMOCTH  MEXAy OOOMMH  METOIaMH |
BO3MOXXHOCTH MX PABHO3HAYHOTO IIPUMEHEHUSL.
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Puc. 1. U3MeHeHue BeJUYUHBI ie)OpMAIIMM NPH MHOTOKPATHOM pacTsukeHuHn (30Ha 1) u otawix (3oHa 1)
oopasuos: 1-x6 Tkanb (88 r/m?); 2-xkamyduisknas Tkanb (102 /M%), 3-mponuTaHHBIH KamyQUIsKHBIT
marepuan (124 r/m?); 4-kamypasxnas Tkanb(104 r/m?); 5-kamydasxaas Tkanb(100 r/m?).

Ta6auua 1. BetuunHbl ycuiiusi BbI3bIBAIOIIAS CABUT HUTEH B IIBaX.

Benuuuna ycunus (a H), BeI3bIBatomas cABUra HUTEH B
Ne | McnbiTyeMast TKaHb 1Bax Ha 4MM, onpenenseMas.
Tosepxroctias Ilo xpuBoii Harpy3ka -
[110THOCTB, T/M2 [Ipu momomu mabdIoHa P py3
YIUIMHEHHE.
1 X/6 TKaHB 88 5.8 5,5
2 Kamyuisoxnas 102 133 135
TKaHb
3 | Kamymnx c 124 14,7 14,6
IPONUTKOMN
4 Kamydusoxaas 104 14.2 13.9
TKaHb
5 Kamydusoxaas 100 144 141
TKaHb
Conclusion MaKCHUMallbHBIE TPUIYCKH Ha CBOOOMY OOJeraHus.
W3yueHnne  pe3ynbTaToB  ONBITHOH  HOCKH Uro kacaercst KaMy(IsDKHBIX MarepuajoB OHU B

CHELUaIbHON OSKIbI ¥ HAOTIOICHUE 3a IIIBAaMHU IO
HalpspKEHWEM  MO3BOJMIIO  CHENaTh  CIEAYHOIIUE
BBIBOJBI: TKaHW, y KOTOPBIX CABHT HUTEH B IIBE
npocturaer 4mM npu yewmusax 8 JaH u 6ose MoxHO
CUNTATh HAZEKHBIMU B 3KCIUTyaTanuu. s TKaHel y
KOTOPBIX pa3/IBUraeMocTh B mBe npu MeHee8 JlaH
Harpyske 11e71eco00pa3Ho UCTIOJIb30BaTh

OCHOBHOM YJOBJICTBOPSIOT MPCABABIACMBIC K HUM
Tpe60BaHI/IH HO [Jid YBCJIWYCHUSA HAJACKHOCTH U
JOJITOBCYHOCTH OKCILTyaTallHOHHBIX CBOICTB
IIGJ'IGCOO6pa3HO B SKCTPEMAJIbHBIX y4acTKax
HCII0JIB30BaTh OOIIOJHHUTCIBHBIC HAKIAJIHBIC OCTAJIH,
a TaKXXC CTPOYKHN 0oJiee CIOKHBIX KOHCprK].IPIﬁ.
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