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B^HflHHE BO^OKHHCTOrO COCTABA HA M 3 H K O -  
MEXAHHHECKHE CBOHCTBA fl^H H CO BblX TKAHEH 

^ . n .  UyM KopoBa1, M.H. P a ^ a n o B a 2

B gaHHOH CTaTbe npegcraB^eHW  noKa3aHHH u B^HHHHe B0^0KHHCT0r0 cocTaBa
Ha $H3HKO-MexaHHHeCKHe CBOHCTBa g^HHCoBWX TKaHeH. K OCHOBHblM nOKa3aTe^HM 
g^HHCoBWX TKaHeH OTHOCHTCH COCTaB BO^OKOH, n^OTHOCTb, npOHHOCTb, CTOHKOCTb K 
HCTHpaHHM H B03gyX0np0HH^aeM0CTb. B TeKCTH^bHOH npOMWm^eHHOCTH H3HOC 
g^HHCOBWx TKaHeH pa3^HHHoro accopTHMeHTa, npegHa3HaneHHWx oge^ gw , 
npOHCXOgHT B OCHOBHOM BC^egCTBHe TpeHHH. CTOHKOCTb K HCTHpaHHM g^HHCOBWX 
TKaHeH 3aBHCHT OT HX BO^OKHHCTOrO COCTaBa, CTpoeHHH nOBepXHOCTU.

KAwneehie c^oea: XuMHHecKHe BO^OKHa, TKaHb, g^HHCOBaa TKaHb, HaTypa^bHwe bo- 
^OKHa, yTOK, OCHOBa, TeKC, $H3HKO-MeXaHHHeCKHe, BHCK03H0e BO^OKHO, ^HHeHHaH 
n^0TH0CTb, 0TH0CHTe^bH0e, n^0TH0CTb, npoHHOCTb, yg^HHeHHe, HCTHpaHHe, B03gy- 
X0np0HH^aeM0CTb, HecMUHaeMOCTb.

B HacTOH^ee BpeMH g^HHCOBwe t k ^hh, BwnycKaeMwe geHCTByro^HMH b  pec- 
ny6^HKe TeKcra^bHWMH npegnpHHTHHMH, OT^HHaroTCH gpyr ot gp yra  cocTaBOM bo - 
^okoh, CTpoeHueM u noKa3aTe^HMH KaHecTBa.

Ha mBeHHWX npegnpHHTHHX pecny6^HKH H3r0T0B^eHHH H3ge^HH H3 
g^HHCOBWX TKaHeH cw pbe b ochobhom npno6peTaroT H3 3apy6e*HW X CTpaH.

K HacTOH^eMy BpeMeHH ^ th  g^HHCOBwe tk ^ h h  npoH3Bog«T He T0^bK0 H3 
HaTypa^bHWX BO^OKOH, HO H3 CMeCH XHMHHeCKHX BO^OKOH. K OCHOBHWM noKa3aTe^HM 
g^HHCOBWX TKaHeH OTHOCHTCH COCTaB BO^OKOH, n^OTHOCTb, npOHHOCTb, CTOHKOCTb K 
HCTHpaHHM H B03gyX0np0HH^aeM0CTb. Ec^H yBe^HHHBaeTCH n^OTHOCTb TKaHH, TO 
ero  B03gyX0np0HH^aeM0CTb noHH^aeTca, CTOHKOCTb k HcrnpaHHro u  npoHHOCTb yBe- 
^HHHBaroTCH. n^0TH0CTb TKaHeH ge^HTCH Ha Tpu BHga: ^aKTHHecKyro, OTHOCHTe^b- 
Hyro H MaKCHMa^bHyro. KpOMe ^Toro B 3aBHCHMOCTH OT Ha3HaHeHHH TeKCTH^bHWX 
g^HHCOBWX TKaHeH, ohh  MoryT oT^HHaTbca CTpoeHueM, hhc^om HHTeH yTOKa u  oc- 
hobw. HanpHMep, tk ^ h h  c bw cokoh n^0TH0CTbro Hcno^b3yroTca nom uBa oceHHeH 
u 3HMHeH oge^ gw , a tk ^ h h  c hh3koh n^oTHoCTbro BeceHHeH u  ^eTHeH oge^ gw .

Bw^ h npoBegeHW HayHHo-HCGnegoBaTe.nbCKHe pa6oTW c ^e^bro HconegoBaHHH 
n^oTHoCTH U H3MeHeHHH $H3HKo-MeXaHHHeCKHX CBoHCTB g^HHCoBWX TKaHeH. 
^Toro H3 pa3^HHHWX aCCopTHMeHTOB g^HHCoBWX TKaHeH 6 w^H oTo6paHW 3 BapH- 
aHTa, ocHoBa ^HHeHHoH n^oTHocTbro 7 0 ,0  TeKC H3 1 0 0 %  X^onKa + yToK ^HHeHHoH 
n^oTHocTbro 2 5 ,0  TeKC H3 1 0 0 %  no^H^^HpHoro Bo^oKHa, ocHoBa ^HHeHHoH n^oTHo- 
CTbro 1 8 ,0  TeKC H3 1 0 0 %  BHCKo3Horo Bo^oKHa + yToK ^HHeHHoH n^oTHocTbro 1 8 ,0  
TeKC H3 1 0 0 %  no^H^^HpHoro Bo^oKHa, oCHoBa ^HHeHHoH n^oTHoCTbro 2 2 ,0  TeKC H 
yToK ^HHeHHoH n^oTHocrbro 2 0 ,0  TeKC H3 1 0 0 %  X^onKoBoro Bo^oKHa. Hx  $ h3hko- 
MeXaHHHecKHe CBoHCTBa 6 w ^h H3yHeHW Ha coBpeMeHHoM H3MepHTe^bHoM o6opygo- 
BaHHH. ^KcnepHMeHTa^bHwe gaHHwe npHBegeHW Ha pncyHKaX 1 -3 .  Ec^ h aHa^H3Hpo- 
BaTb no^yHeHHwe pe3y^bTaTW, cpaBHHBaa hx c noKa3aTe^HMH ^ hhcoboh t k ^hh b w - 
pa6oTaHHoH H3 ochobw  ^HHeHHoH n^oTHocTbro 7 0 ,0  TeKC H3 1 0 0 %  X^onKa + yToKa 
^HHeHHoH n^oTHocTbro 2 5 ,0  TeKC H3 1 0 0 %  no^H^^HpHoro Bo^oKHa, y  ^ hhcoboh

TKaHH H3 oCHoBW
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C ̂ HHeHHOH n^OTHOCTb 1 8 ,0  TeKC 1 0 0 %  BHCK03H0e BO^OKHO + yTOK C ^HHeHHOH RTOT- 
HOCTbro 18 ,0  TeKC 1 0 0 %  no^H^^HpHoe bo^okho n^0TH0CTb no 0CH0Be yBe^HHH^aCb 
Ha 2 6 ,1 % , a n^0TH0CTb no yTOKy Ha 3 3 ,4 % , npoHHOCTb no 0CH0Be Ha 3 8 ,9 % , npon- 
HOCTb no yTOKy Ha 2 ,3% , yg^HHeHHe npn pa3pw Be no 0CH0Be Ha 3 4 ,4 % , yg^HHeHHe 
npn pa3pw Be no yTOKy 2 2 ,8 % , noBepxHOCTHaa n^0TH0CTb yMeHbmn^acb Ha 50 ,1% . y  
g^HHCOBOH TKaHH H3 OCHOBW ^HHeHHOH n^OTHOCTb 2 2 ,0  TeKC H nO yTOKy ^HHeHHOH 
n^0TH0CTbro 2 0 ,0  TeKC H3 1 0 0 %  x^onKOBoro BO^OKHa n^0TH0CTb no 0CH0Be yBe^H- 
HH^acb Ha 1 5 ,0 % , n^0TH0CTb no yTOKy Ha 2 5 ,0 % , npoHHOCTb no 0CH0Be Ha 4 3 ,9 % , 
npoHHOCTb no yTOKy Ha 8 6 ,2 % , yg^HHeHHe npn pa3pw Be no 0CH0Be Ha 2 8 ,5 % , ygnu- 
HeHue npn pa3pw Be no yTOKy 7 2 ,3 % , a noBepxHOCTHaa n^0TH0CTb yMeHbmn^acb Ha 
54 ,5% . H3 ^Toro bh^ho, h to  Bce noKa3aTe^H KaHecTBa ^ h h c o b o h  tk ^ h h  H3 ochobw  
^HHeHHOH n^0TH0CTbro 7 0 ,0  TeKC H3 1 0 0 %  x^onKa + yTOKa ^HHeHHOH n^0TH0CTbro 
2 5 ,0  TeKC H3 1 0 0 %  no^H^^HpHoro BO^OKHa B u m e no cpaBHeHHro c gpyrHMH TKaHHMH.

^ e^ aa  BWBog m o^ho CKa3aTb, h to  no cpaBHeHHro c noKa3aTe.raMH g^HHCoBwx 
TKaHeH H3 OCHOBbl C ̂ HHeHHOH n^OTHOCTb 1 8 ,0  TeKC 1 0 0 %  BHCK03H0e BO^OKHO + yTOK 
C ^HHeHHOH n^OTHOCTbro 1 8 ,0  TeKC 1 0 0 %  nO^H^^HpHOe BO^OKHO H H3 OCHOBb ^H- 
HeHHaa n^0TH0CTb 2 2 ,0  TeKC u  yTOK ^HHeHHOH n^0TH0CTbro 2 0 ,0  TeKC H3 1 0 0 %  x^on- 
KOBOrO BO^OKHa y g^HHCOBOH TKaHH H3 OCHOBb ^HHeHHOH n^OTHOCTbro 70 ,0  
TeKC H3 1 0 0 %  x^onKa + yTOK ^HHeHHOH n^0TH0CTbro 2 5 ,0  TeKC H3 1 0 0 %  no^H^^Hp- 
Horo BO^OKHa n^0TH0CTb no 0CH0Be u  yTOKy yBe^HHH^acb c 1 5 ,0 %  go 33 ,4 % , npoH- 
HOCTb no 0CH0Be u yTOKy yBe^HHH^acb c 2 ,3 %  go 8 6 ,2 % , yg^HHeHHe npn pa3pw Be no 
0CH0Be u yTOKy c 2 8 ,5 %  go 72 ,3 % , noBepxHOCTHaa n^0TH0CTb yMeHbmnnacb c 5 0 ,1 %  
go 54 ,5% .

K OCHOBHbM nOKa3aTe^HM TeKCTH^bHWX g^HHCOBWX TKaHeH OTHOCHTCH 
HecMUHaeMOCTb, B03gyx0np0HH^aeM0CTb u  CTOHKOCTb k HCTHpaHHro. HanpHMep, B03- 
gyxonpoHH^aeMOCTb g^HHCOBWx TKaHeH —  ^ to  cb o h ctb o  nponycKaTb B03gyx TKa- 
Hbro Hepe3 ce 6 a  u  o^eHHBaeTCH Ko^$$H^HeHToM B03gyxonpoHH^aeMocrH. MeM 6o^b- 
myro n^0TH0CTb HMeeT g^HHCOBaa TKaHb, TeM MeHbme ee B03gyx0np0HH^aeM0CTb. 
KpoMe ^Toro, 6o^ee n^oTHaa g^HHCOBaa TKaHb HMeeT 6o^bmyro npoHHOCTb, yg^HHe- 
HHH npH pa3pWBe, Maccy H CTOHKOCTb K HCTHpaHHM.

B TeKCTH^bHOH npOMWm^eHHOCTH H3HOC g^HHCOBWx TKaHeH pa3^HHHOrO ac- 
copTHMeHTa, npegHa3HaHeHHwx g r a  oge^ g w , nponcxogHT b  ochobhom BonegcTBHe 
TpeHHH. CTOHKOCTb K HCTHpaHHM g^HHCOBWx TKaHeH 3aBHCHT OT Hx BO^OKHHCTOrO
cocTaBa, CTpoeHHH noBepxHOCTU. B nepByro OHepegb BWCTynaHHe koh^ob bo^okoh Ha 
noBepxHOCTH TKaHH npoHcxogHT H3-3a TpeHHH. Bo^oKHa, BWCTynaro^He b  MecTax 
c rn 6 a  HHTeH t k ^hh, HaHHHaroT HCTHpaTbCH HeKOTopWe MecTa noBepxHOCTH bo^ okoh 
noBpe^garoTCH u BO^OKHa o6pWBaroTCH. KpoMe ^Toro k ogHOMy H3 noKa3aTe^eH 
g^HHCOBOH TKaHH OTHOCHTCH TaK^e HeCMHHaeMOCTb. n o g  HeCMHHaeMOCTbro nOHH- 
MaeTCH Be^HHHHa ConpoTHB^eHHfl CMHTHro npH B03geHCTBHH Ha TKaHb pa3^HHHWx 
BHemHux CH .̂

HecMHHaeMOCTb ^ ^ hhcobwx TKaHeH b  nepByro OHepegb 3aBHCHT ot cocTaBa 
bo^ okoh, n^0TH0CTH u OTge^KH. MeM 6o^bm e b cocTaBe ^ ^ hhcobwx TKaHeH CHHTeTH-
HeCKHx BO^OKOH, TeM MeHee OHH CMHHaroTCH.

C noM o^bK  coBpeMeHHWx H3MepHTe^bHwx npn6opax 6w ^h onpege^eHW B03- 
gyxonpoHH^aeMoCTb, HecMHHaeMoCTb u  CToHKoCTb k HCTHpaHHro g^HHCoBwx TKaHeH 
pa3^HHHoro accopTHMeHTa.

Pe3y^bTaTW HcnwTaHHH npHBegeHW Ha Ta6^H^e 1.
T a6^ H ^ a1

H3MeHeHHe noKa3aTe^eH KaHecTBa ^ ^ hhcobwx

TKaHeH c pa3^HHHWM cocTaBoM bo^okoh________ _______________

H/p CoCTaB Bo^oKoH gWHHCoBoH TKaHH

Bo3gyxo-
npoHH^ae-

MoCTb,
cm3/cm2 CeK

HeCMHHae- 
MoCTb, %

CToHKoCTb 
K HCTHpa- 
HHM, ĤK-TC

1. OcHoBa100%  x^onKoBoe bo^okho + 
yToK 100%  no^Ha^HpHoe bo^okho

21 ,7 68 ,1 2 1 7 9 0

2. OCHoBa 100%  BHCKo3Hoe bo^okho + 
yToK 100%  no^Ha^HpHoe bo^okho

72,0 73,1 6 7 8 0

3. OCHoBa u yToK 100%  x^onKoBoe bo- 
^okho

112 ,4 51,3 1 0 7 4
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E c™  npoaHa^H3HpoBaTb no^yneHHwe pe3ynbTaTbi, cpaBHHBaa hx c noKa3aTe- 
^AMH g^HHCOBOH TKaHH BWpa60TaHH0H H3 OCHOBbl ^HHeHHOH n^OTHOCTbM 7 0 ,0  TeKC 
H3 1 0 0 %  x^onKa + yTOK ^HHeHHOH n^0TH0CTbro 2 5 ,0  TeKC H3 1 0 0 %  no^H^^HpHoro 
BO^OKHa, y g^HHCOBOH TKaHH H3 OCHOBb C ^HHeHHOH n^OTHOCTb 1 8 ,0  TeKC 1 0 0 %  BHC- 
K03H0e BO^OKHO + yTOKa C ^HHeHHOH n^OTHOCTbM 1 8 ,0  TeKC 1 0 0 %  nO^H^^HpHOe BO- 
^ okho B03gyx0np0HH^aeM0CTb yBe^HHH^ocb Ha 7 0 ,0 % , HecMHHaeMOCTb Ha 2 4 ,7 % , 
CTOHKOCTb K HCTHpaHHM yMeHbmH^aCb Ha 68 ,7 % , y  g^HHCOBOH TKaHH H3 OCHOBbl ^H- 
HeHHOH n^OTHOCTb 2 2 ,0  TeKC H yTOKa ^HHeHHOH n^OTHOCTbro 2 0 ,0  TeKC H3 1 0 0 %  
x^onKOBoro BO^OKHa B03gyxonpoHH^aeMocrb yBe^HHH^acb Ha 8 1 ,0 % , HecMHHae- 
MOCTb Ha 2 9 ,9 %  H CTOHKOCTb K HCTHpaHHM yMeHbmnnacb Ha 5 0 ,5 % . H3 ^Toro BUgHO, 
hto B03gyx0np0HH^aeM0CTb Bwme y g^HHCOBOH t k ^hh H3 ochobw  ^HHeftHOH n^oT- 
HOCTb 2 2 ,0  TeKC u yTOKa ^HHeftHoft n^0TH0CTbro 2 0 ,0  TeKC H3 1 0 0 %  x^onKOBoro bo - 
^OKHa, HeCMHHaeMOCTb B b m e y g^HHCOBOft TKaHH H3 OCHOBW C ^HHeftHOft n^OTHO- 
CTbro 1 8 ,0  TeKC 1 0 0 %  BHCK03H0e BO^OKHO + yTOK C ^HHeftHOft n^OTHOCTbro 1 8 ,0  TeKC 
1 0 0 %  nO^H^^HpHOe BO^OKHO, a CTOHKOCTb K HCTHpaHHM B bm e y g^HHCOBOH TKaHH 
H3 OCHOBb ^HHeHHOH n^OTHOCTbM 70 ,0  TeKC H3 1 0 0 %  X^OnKa + yTOKa ^HHeHHOH 
n^0TH0CTbro 2 5 ,0  TeKC H3 1 0 0 %  no^H^^HpHoro BO^OKHa.

^ e^ aa  B bB og  m o^ho CKa3aTb, h to  B03gyxonpoHH^aeMocrb g*HHC0B0ft tk ^ h h  
H3 OCHOBbl ^HHeHHOH n^OTHOCTb 2 2 ,0  TeKC H yTOKa ^HHeHHOH n^OTHOCTbro 2 0 ,0  TeKC 
H3 1 0 0 %  x^onKOBoro BO^OKHa yBe^HHH^acb c 8 0 ,0 %  go 8 1 ,0 % , HecMHHaeMOCTb 
g^HHCOBOH TKaHH H3 OCHOBb ^HHeHHOH n^OTHOCTb 2 2 ,0  TeKC H yTOKa ^HHeHHOH 
n^0TH0CTbro 2 0 ,0  TeKC H3 1 0 0 %  x^onKOBoro BO^OKHa yMeHbmn^acb c 2 4 ,7 %  go 
2 9 ,9 % , a CTOHKOCTb K HCTHpaHHro y g^HHCOBOft TKaHH H3 OCHOBW ^HHeHHOH n^OTHO- 
CTbro 7 0 ,0  TeKC H3 1 0 0 %  x^onKa + yTOKa ^HHeftHoft n^0TH0CTbro 2 5 ,0  TeKC H3 1 0 0 %  
no^H^^HpHoro BO^OKHa yBe^HHH^acb c 5 0 ,5 %  go 68 ,7% .
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