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1. Beryn

3amoBosieHHs OTPeO CIOXHUBAYIB i 9ac eKCILTY-
aTamii BUpOOIB 3 TEKCTHIBHUX MaTepianiB 3a0e3medy-
€ThCs X HAIIMHICTIO 1 BiZOYBa€THCS BIIPOIOBXK MEBHO-
ro 4acy, SKAH BH3HAYAa€ TEPMiH iX (i3W4HOI Ta COIi-
aJBHOI JIOBTOBIYHOCTI. SIK BiJOMO, TPHBAJICTD EKCILTY-
aTamii TeKCTHIFHIX MaTepiajliB 3aJIe)KHUTh BiJ iX 3HOCO-
crifikocti. ToMy TKaHMHH, 1110 BUITYCKAKOTHCS, TOBUHHI
MaTd TapaHTOBAHWI MOYATKOBHUI pPIBEHb IOKa3HHKIB
(hi3UKO-MEXaHIYHUX BJIACTHBOCTEH, SIKI XapaKTepu3y-
I0Th X 3HOCOCTIHKICTh, 100 3a0€3MeUYnTH TIEBHUN pe-
CypC HaAIHOCTI BUPOOIB B €KCILTyaTallil.

3HOCOCTIHMKICTh TEKCTHJIBHAX MaTepialliB BH3HaUa-
€ThCS X 3JATHICTIO TPUBAIUI MEPiOT MPOTUCTOATH il
PYHHYIOUUX YHMHHUKIB, SKAM BOHHU MIANAIOTHCS IIiJ] 9ac
ekcruryararii. Jlo pyiHyO9YHX HaleXaTh pi3HI Qi3HdHi,
MeXaHiuHi, 010JIOTIYHI Ta XiMi4HI YUHHUKHU (Iis BOJH,
CBITJIONIOTO/IH, TIPAHHSI, TEPTS, MiKPOOPTaHi3MiB TOIIIO),
SIKi MOXYTb BIUTUBATH Ha TKAHWHU SIK 130JbOBAHO, TaK i
OJIHOYACHO Yy Pi3HUX KOMOIHAISIX 3aJIe)KHO BiJ] YMOB
eKkcIutyarartii Bupo0iB [1].

Bigomo, mo HaWOiMBIT BaKITUBUM YHHHHUKOM (bi-
3WYHOTO 3HOIIYBAaHHS TEKCTHJIFHUX MaTepiaiiB y Ipo-
neci ix ekcmyaraiii € ctupanHs. Buxogasdu 3 mporo,
3HOCOCTIMKICTh TKaHWH BH3HAYAETHCS IOKa3HUKOM
CTIMKOCTI iX 10 CTHpaHHS i 00yMOBIIIOETHCS BIACTHBO-
CTSIMH TIOBEPXHEBHX IApiB MPSKi, a TAKOX MILHICTIO
3B’SI3KIB YCiX CTPYKTYPHHUX €JIEMEHTIB y TKaHHHI 1 iXHi-
MU NPYXHUMU BIACTUBOCTSIMH [2, 3].

JlocmimpKkeHHI0O MeXaHi3My 3HONIYBAaHHS TKaHWH
MIPUCBSYEHO 0araTo Mmpaip BiJOMHX yYEHUX Y Taly3i
TEKCTWJIBHOTO MAaTepiaJlo3HaBCTBA Ta TOBAPO3HABCTBA
[1, 4-6]. Y Hux 3a3Ha4Ya€eThCS, MO 3HOCOCTIMKICTH TEKC-
THJILHUX MAaTepialliB 3aJIeKUTh BiJl iX CTPYKTYpH, CTPY-
KTYpH BOJIOKOH 1 €JeMEHTapHHUX HHTOK, XIMi4HOTO
CKJIaJly BOJIOKOH, X MOJIEKYJISIPHOI 1 HaAMOJIEKYJISIpHOT
CTPYKTYPH, @ TAKOX BiJl JIIHIIHOT I'yCTHHHM HUTOK, Iie-
peruieTeHHs, BUAY oOpoOieHHs Mmatepiany. Ilpoana-
J3yBaBIIN KpUTEPii 3HOLIYBaHHS OaBOBHSHHMX TKAaHHH
OIJIM3HSHOTO NPU3HAYEHHS, MOXKHA 3pOOMTH BHCHOBOK,
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1110 Ha IX 3HOCOCTIMKICTh HaWOLIbIIE BILIUBAE [id Oara-
TOPA30BOTO MPAHHSA, HiJ Yac SKOTO0 BHPOOM 3a3HAIOTH
BIUIMBY (i3UKO-XIMIYHMX Ta MEXaHIYHHX YHHHUKIB.
Jlesiki aBTOPH BBAXKAIOTH, IO TIiJ YaC MPaHHS /5 3HO-
LIyBaHHS NPUIAJa€ Ha MEXaHIYHI MONIKODKEHHA Ma-
Tepiamis i mume /s — Ha ximiumi. IHI ciocTepekeHHs
MOKa3aly, 0 Y TKAHWH i3 MENIOJI03HUX BOJOKOH IIij
Yyac MepurX IMKIIB NpaHHS MILHICTh HE TUIBKH HE
BTPAua€ThCsl, aJie HABITh A0 301IbIIYETHCS BHACIIIOK
YCaIKH, 10 CYMPOBOIKYETHCS MiABHINCHHAM IILIBHOCTI.
[Tix yac HACTYNHUX LMKJIIB IPaHHS YUIUILHEHHS CTPY-
KTYPU TKaHWHH 3YNHHSETHCS, & CTYHIHb MOJiMepu3arii
LIEITI0JIO3H 3HMKY€ETheA. Lle MpHU3BOIUTE 10 3HIKCHHS
eKCILTyaTaIlifHUX BIaCTUBOCTEH BHPOOIB [5].

VY poborax [4, 5] 3a3HaYEHO, IO 3HOITYBAHHS ITiJT
J€10 BUIICHABEIICHUX YHHHHKIB CYMPOBOKYETHCS
BiJIIICTUICHHSM, BiJIAMyBaHHSM, ACCTPYKIIEIO, BHIIA-
JAHHSAM 13 BHpOOY APIOHUX YAaCTHHOK BOJIOKOH YW HH-
TOK, TOPYIICHHSM 3B’SI3KiB MK CTPYKTYpPHUMH eJle-
MEHTaMHU TKaHWHHW, pyHHyBaHHAM MaTepiamy. Ha mo-
YaTKOBUX CTa/ifX 3HOLIYBAaHHS 3MIHIOETHCS 30BHIIIHII
BHUTJISI]] TEKCTHJIBHUX MarepiaiB, 10 HPU3BOIMUTH IO
TIOTiPIIIEHHST €CTETUYHUX BIAacTUBOCTEH BUpOOiB. BHa-
CITIJIOK KOMIUIEKCHOT Jii YMHHWKIB 3HOIIYBAaHHS TKa-
HUHU TOHIIAIOTh, NOTIM BiZ0OyBa€ThCS IX pyHHYBaHHS,
110 YHEMOXKJIMBIIIOE OAANIbIIEe BUKOPUCTaHHS BUPOOIB.

3 ypaxyBaHHSIM BHIICHABEICHUX CYIEPEWINBHX
JaHUX [IO0 BIUIMBY Aii ©araTtopa3oBOro HpaHHS Ha
3HOCOCTIHMKICTh IEINI0JIO3HNX TKaHWH, BUHHMKAE HE0O0-
X{HICTD O1NIBII PETENLHOTO BHBUEHHS 1 JOCIiIKEHHS
YUHHHKIB, 10 BU3HAYAIOTH JTOBIOBIUHICTH BUPOOiB.

2. Mera cratTi

Mertoro poboTr OYyJI0 AOCTIAUTH BIUIUB Aii Gararo-
Pa30BOTO TIPaHHS Ha 3HOCOCTIMKICTh OaBOBHSHMX TKAHWH
OUTM3HSHOTO TIPU3HAYECHHS, BHOUICHWX 3a TPaIUIiifHOIO
TEXHOJIOTIEI0 1 pecypco30epiraloyol0  TEXHOJIOTIE0
“X0JIOIHOT0” BUOIIIOBAHHS 32 PI3HUMH PELENITYPaMH.

Hdnst nocnimpxenHss Oynu oOpaHi 3pa3ku OaBOBHS-
HUX TKaHUH OUTM3HSHOTO NpH3Ha4YeHHs. byno mocmin-
JKCHO 8 BapiaHTIB 3pa3KiB, BUOLICHUX 3a TPATUIIIITHOIO



TEXHOJIOTIEI0 T4 TEXHOJIOTIEI0 “XOJIOAHOr0” BHOIIIOBA-
HH$1, 00pOOJICHHUX PiI3HUMH penenTtypamu (Tadm. 1).
Po3puBHI XapaKTepUCTHKH JOCHIIKYBaHAX TKa-
HUH OLIHIOBAIH 32 METOAWKOIO, 3TiIHO 3 HOPMATHB-
HOIO JoKyMeHTamielo [7]. Po3puBHe HaBaHTa)KeHHS i
BHJIOBXXCHHS 3pa3KiB BU3HAYAIN Ha PO3PHUBHIN MaIInHI
Mmapku PT 250M-2. Po3mip npoOHHX CMY»OK CTAaHOBUB
50X200 mm. HeoOxinHy Iu1st JOCHTIPKEHHS! KUIBKICTD 3pas-

= 3MEHIICHHsS B’SI3KOCTI PO3YHMHIB IENIOJIO3H, 3
SKUX CKJIQJAIOThCS BOJIOKHA NOCIIKYBaHO! TKaHWHH,
BHACIIJIOK 3HMKCHHS CTYIEHS MOJTiMepH3arlii;

" 3MEHIICHHS MacH;

"  HasgBHICTP JIPOK i MOTEPTOCTEH.

Bubip kputepiiB OIIHKM NPOBOAWIM 3 ypaxyBa-
HHSIM TPU3HAYEeHHSI TeKCTWJILHUX MaTepiajiB i YWHHU-
KiB, 110 BU3HAYAIOTh 3HOIIYBaHHS BUPOOIB [4].

Tabmuus 1

XapakTepucTHKa J0CTiIXKYBaHUX 3Pa3KiB TKAHUH

Bapianr Bun TkaHUHU, XIMIYHHH CKIIa] Bun 06pobnenns
Bs3p (100% GaBoBHA) . . .
1 8 BHO1IEHA 32 TPAIUIIIHHOIO TEXHOJIOTIEI0
baszoBwii 3pazok
2 bs13p (100% 6aBoBHa) Bubinena 3a penentyporo Ne |
3 bs13p (100% 6aBoBHa) Bubinena 3a penentyporo Ne 2
4 Bs3p (100% 6aBoBHa) Bubinena 3a penentyporo Ne 3
MiTtkais (100% GaBoBHA) . . - .
5 ., BUOIJIEHUH 32 TPAIULIIITHOIO TEXHOJIOTIEI0
bazoBuii 3pazok
6 Mitkanb (100% 6aBoBHa) Bubinena 3a penentyporo Ne |
7 Mirkanb (100% 6aBoBHa) Bubinena 3a perentyporo Ne 2
8 Mitkanb (100% 6aBoBHa) Bubinena 3a penentyporo Ne 3

KiB OOMpanu 3 ypaxyBaHHSAM 3aJIaHOi TrapaHTIIHOI mmo-
xuOKH KoedimieHTa Bapiarlii, ska He nepeBuirye 2-3%.

BusHaueHHs CTIHKOCTI 10 CTHPaHHS 3a IUIOIMHOO
3pa3KiB OAaBOBHSHHMX TKAaHHUH 3 JiaMETPOM €JEeMEeHTap-
HOT ipoOu 27+1 MM BimOyBajoCh B yMOBaX KOHTPOIIb-
HO-AOCHITHOI JIabopaTopii YKpMETpOIepKCTaHAAPTY
3a cTaHgapTHOW Mertojukoro [8] Ha npunani 1T-3M-1.
s npoBeneHHs BUIpOOYBaHb MPHUHHATO Taki mapa-
Merpu: THCK Ha poGy — 1 MIla (1 krc/cm?), wacrora
obepranns roiiBok npuiany — 100 00/xB. Sk abpa3us
BHUKOPHUCTAHO CIpOIIMHENIbHE CYKHO apT. 6405. Kpure-
piii OILIHKK 3HOIIYBaHHS TKAHWHH — KIJBKICTH IUKIIIB
CTHpaHHS, SKi 3pa30K BUTPHMY€E IO IIOBHOTO PYHHY-
BaHHs (yTBOpeHHs Aipkn). HeoOXimHy Iuis mociimke-
HHsI KUIBKICTB 3pa3KiB oOMpanu 3 ypaxyBaHHSIM 3a/a-
HOI rapaHTiiHOi HoXnOkM KoedilieHTa Bapiallii, ska He
nepesunrye 4-8%.

JocmipkeHHs B’ I3K0CTI 0OaBOBHSIHHUX TKaHWH TPO-
BOJMIIM B YMOBaxX JociigHoi yrabopatopii HY ,,JIbBiB-
cbka [lomiTexHika” 3a CTaHAAPTHOIO METOIMKOIO [9] 3a
JIONIOMOT0K0  Bicko3uMerpa OcBanbla 3 HACTYIHHUMH
OCHOBHHMMH pO3MipaMHu: JiameTp Kamiysipy — 0,82 mm,
JOBXHMHA Kamisipy — 85 MM, 4Yac BHTIKaHHS po3-
yuHHKUKA — 100-150 c. [Tpn npoMy BU3HAaYaJIM 4ac BUTI-
KaHHS pIBHUX 00 €MiB PO3YMHHUKA 1 PO3UMHIB AOCIi/I-
KYBaHUX 3pa3KiB y KaJOKCEHI uepe3 Kallisip BiCKO-
3UMETpa MpH CTaTIH TeMIepaTypi.

3. Pe3yabTaTu AociigxeHb

CTyniHp 3HOLIYBaHHS TEKCTHIBHUX MaTepialiB Xa-
PAKTEPU3YETHCS TAKUMH KPUTEPISIMH:

" 3MEHIICHHS PO3PUBHOTO HABAHTAXXCHHS BHAC-
JIOK ii BU3HAYEHOT KUIBKOCTI YMHHHKIB, TOPIBHSHO 3
PO3PHUBHUM HAaBaHTA)XKEHHSIM BHUXIJIHOTO 3pa3Ka;
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lonoBHUM KpuTEpieM 3HONIYBaHHS OUTH3HSIHUX
TKaHUH € 0araropa3oBe MpaHHS, ITiJ] 9ac SKOTO TKa-
HUHA 3a3Ha€ (i3UKO-XIMIYHAX, MEXaHIYHUX Ta 1HIIAX
BIUIMBIB. BilbII NeTampHO pPO3TIITHEMO MeEXaHIYHUH
YUHHUK, OCKUTBKHU JOCIIIKyBaHi TKAHUHH CTalOTh HE-
MIPUJATHAMH JI0 €KCIUTyaTamii IMepir 3a BCe BHACITIIOK
BTpaTH MinHOCTI. Came 31 3MIHOI0 PO3PHUBHUX XapaKTe-
PHUCTHK TICHO TOB’s3aHUH CTYIIIHb 3HOIIYBaHHS Oi1M3-
HSHUX TKaHUH MiJ 4yac npaHHs. ToMmy aHaii3 BIUIMBY
0araTopa3oBOro HpaHHsS Ha PO3PHUBHE HaBaHTAKEHHS
Ta abCOJIOTHE BHUJIOBXKEHHS — BaXIJIMBHUH eram y Jioc-
JIKEeHHI OaBOBHSHUX TKAaHHH OUIM3HSHOTO IIpPH3HA-
YCHHSI.

3 MeTOI BHU3HAYCHHS KIHCTHKH 3HOIITYBaHHS Oi-
JMU3HSHUX TKAHWH M Ji€f0 0aratopa3oBOro IMpaHHS
HamH Oyno mpoBeneHo 60 mukiiB mpaHHs (Tabm. 2).
AHaii3 OTpUMaHUX Pe3yJIbTaTiB MOKa3ye, Mo Jist Oara-
TOPA30BOTO IIPaHHS 3HAYHO 3MIHIOE PO3PHBHE HaBaH-
T@XEHHS YCIX IOCHi/KyBaHMX TKaHWH. Haiibinpme
3MEHIIIIIOCS PO3PaXyHKOBE PO3PHBAJIbHE HaBaHTaXKe-
HHA micas 60-TH OUKITIB MpaHHS y 3pa3Kax-e€TaJoHax
(Bapiantr 1 1 5) ma 20,6 % i 29,8 % BiamoBimHO.
30inpIIeHAST XapaKTepHe Ui 3paskiB Bap. 4, 7 1 8 Ha
26,7 %, 33,8 % i 11,4 % BignoBigHO.3MCHIIICHHS PO3-
PUBHOTO HAaBaHTaXXCHHS IIiJi Yac IpaHHI — 3aKo-
HOMIpHHIA TPOLIEC, TOB'SI3aHUH 13 3CIJAHHSAM Ta IPUTS-
TYBaHHSM, CTPYKTYPHUMH 3MiHAMU, TEPTAM, PyHHYBa-
HHSIM HUTOK 1 TKaHWHU. 301TIbIICHHS [[HOTO MOKa3HUKA
MOKe OyTH TMOB’s3aHE 3 YIIUIBHCHHSIM TKaHWHH, a Ta-
KOX 3 OCOOJMBOCTSIMH HOBUX PEIENTYp, IO 3aCTOCO-
BYBaJHUCS 711 0OpOOJIeHHS 3pa3KiB.



Tabmmrs 2

3MiHa pO3paxXyHKOBOI'0 PO3PUBHOI0 HABAHTAKEHHS] TKAHUH i/l Yac 6araTropa3oBoro NpaHHs

Bapiant Po3paxyHKoBe po3puBajibHE HABAHTAXKEHHS 10 OCHOBI, H/HNUTKY, micJisl IMKJIiB NpaHHs

TKaHWHHA 0 1 3 6 15 30 60
1 2,04/1,92 1,84/1,96 1,76/1,92 1,78/1,9 1,56/1,86 1,7/1,8 1,62/1,7
2 2,36 2,86 2,52 2,56 2,78 2,94 2,4
3 2,16 2,12 1,88 2,14 1,8 2,26 2,12
4 2,4 2,7 2,68 2,9 2,9 3,0 3,04
5 1,31/0,69 1,06/1,02 | 0,96/1,02 1,06/0,98 1,02/0,96 0,96/0,98 0,92/0,98
6 1,84 1,78 1,64 17 1,68 1,6 1,48
7 1,36 1,46 1,54 1,48 1,78 1,8 1,82
8 14 1,28 1,08 1,2 1,28 1,39 1,56

*I[pumimia. ]l TkaHWH BapiadTiB 1 15 y 3HaMEHHHMKY BKa3aHO 3HaYCHHS 32 YyTOKOM

TexkcTuibHI Marepiajli MarTh BIACTHBICTbH 34iIl-
JIIOBaTUCh MK cO00OI0 Ta OaraTbMa IHIIMMH CYMiX-
HUMH TpeaMmeramMu. ToMy TepTs it BUPOOIB € HEBi-
I’€MHUM YUHHHUKOM 3HOITyBaHHS. CTiHKiCTh 1O 3HO-
IIyBaHHS BHACNIJOK BUTHpaHHA OaBOBHSHUX TKAaHUH
3aJICKUTH BiJl BOJIOKHICTOTO CKJIany BUpoOy, oro Oy-
JIOBH, 30KpeMa XapakTepy IOBEpXHi, sIKa KOHTAKTYE 3
npenMeTaMu BUTHpPaHHS (abpasuBamu). BaxiuBy poib
BiZtirpae crnocid oopobnenns marepiany [10, 11]. Ana-
73 naHux Tabi. 3 mokasye, IO BHXIiJTHI 3pa3ku O0aBOB-
HSHUX TKaHWH, BUOIIEH]I 32 “X0J0HOI” TEXHOJOTIEI
(Bap. 2, 3, 4) i 00poOJieHI HOBUMHU pelenTypamu (Bap.
6, 7, 8), MarOTh BUIIly CTIMKICTh 10 CTUPaHHS MOPIBHS-

MOKe OOyMOBIIIOBATUCH HAHOLIBIINM 3CiIaHHAM 3pa3-
Ka Bap. 1 1 HaOUIBIIOO MPUTSDKKOIO 3pa3ka Bap. S.

Sk yxe 3a3Havanocs BHWINE, TOJIOBHUM KpUTEpieM
3HOIIYBaHHS OUIM3HSIHMX TKaHUH € Oaratopas3oBe mpa-
HHS, OCOONIMBO y ToeqHaHHI 3 HociHHAM. Ilim miero
MHHHOTO PO3YMHY, HOTO TEMIIEpaTypH i MeXaHIYHHX
TIOIIKO/KCHB BiAOYBA€THCS MOTIPIIEHHS BIACTHBOCTEH
0aBOBHSHMX TKaHWH IIiJ 4ac 0araTopasoBOTO IpaHHA
BHACNIJIOK JIECTPYKIi Iemtono3u. JlecTpykiis 1e-
JIFOJIO3H XapaKTEPHU3YEThCSI OCTYIIOBUM 3MEHILCHHSIM
MosieKysipHoi  Macu  (koedilieHTa noniMepu3arii),
30UIBIIEHHSM MUTOMOI B’SI3KOCTI JIY)KHOTO PO3YMHY 1
BMICTY KapOOKCHUIIBHUX TPYIIL.

Tabiuus 3

BnuuB aii 6araTopa3zoBoro npaHHsi Ha CTIAKICTH 10 CTHPAHHS AOCTITXKYBAHUX TKAHUH

BapiauTu CTifiKiCTh TKaHUH IO CTHPAHHSA, IIUKIIH, MICIS KiJIbKOCTI IPaHHS
TKaHUH 0 1 3 6 15 30 60
1 1412 1280 1381 1676 2005 1873 1885
2 2314 1908 1685 1640 2471 1787 1715
3 1943 2063 1669 1800 2229 1830 1696
4 1715 1734 1529 1484 1752 1486 1178
5 807 1037 1115 989 966 831 852
6 1074 1130 952 908 1026 818
7 903 833 905 846 853 714
8 1018 1033 995 988 1011 804

HO 31 3pa3kaMM TKaHWH, BHOUICHHMX 3a TPaaMLiiHOIO
TexHoJoriero. Lle € cBiYeHHIM TOro, 10 HOBA TEXHO-
JIOTisl BUOUTIOBAHHS € MCHII PYyWHIBHOKO MO0 TKAHWH
1 MakCHMaJbHO 30epirae movaTKoBi BIACTHBOCTI TEKC-
TWIBHUX MaTepiais.

Sk moxasamu MOCIIMKEeHHs, micias 60-Th IUKIIB
MpaHHsl BWHHKAE YiTKA 3aKOHOMIPHICTh 3HIDKESHHS
CTIHKOCTI 10 cTHpaHHS y 3pa3kiB Bap. 2, 3, 4 i Bap. 6, 7,
8. lle TOSCHIOETHCS THM, IO y TPOIECi CTHpPaHHSI
BiIOYBA€ThCS BHUIAJCHHS YAaCTOK BOJIOKOH, a I1HOII 1
LIMX BOJIOKOH, BHACNIJOK YOrO TKAaHWHA PO3PIIKY-
€TBCSl Ta CTAa€ TOHIIOIO. Y 3pa3kiB, BUOUICHHUX 3a Tpa-
JMLiHHOI0 TexHouorieto (Bap. 1 1 5), HaBmaku, crnocre-
piraeTbCsi MiABUILEHHS CTIHKOCTI A0 CTHpaHHS, IO
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3 METOI0 BUBYCHHS JIECTPYKIIIi IETFOIIO3HIX BOJIO-
KOH, IO BiIOYBaeTbcs mix dYac il OaraTopa3zoBoro
MIpaHHs, HAMU MPOBEACHI BiCKOBMMETPUYHI JOCIIJIKE-
HHS PO3UYMHIB IETIOJIO3H.

B’s3KicTh moNiMEpHUX PO3YMHIB — BAXIIMBUH Ma-
pameTp mij yac BUBYCHHS CTPYKTypH momiMepis. oxa-
BaHHS IIOJIIMEPHUX MaTepialiB y PO3UYHMH BHUKIHKAE
pi3ke 30UThIICHHS iX B’SI3KOCTI. J[sl XapakTepucTHUKH
MOJTIMEPYy MIKaBUM € 30iIbIICHHS B’S3KOCTI YHUCTOTO
PO3YMHHMKA TPU JTOJJABaHHI JO HHOTO MOJIMEPY, TOMY
y 3arajJbHOMY BHIIAQIKY IOCHIXKYEThCS TUTBKH 3MiHA
BiZTHOCHOI B’s13KOCTi. Lle poOUTH BicKO3UMeETpilo 3pyu-
HUM METOJIOM BUBYCHHS MTOJIIMEPIB.

Sk mokasanu momepeaHi AociuipkeHHs [12], mis
BHU3HAYCHHS B’SI3KOCTI IENIIOJO3U K PO3YUHHHUK J0-



[ITFHO BWKOPHUCTOBYBATH BOJHWKM PO3YWH KajaMmiiie-
tunenaiaminoBoro komruiekcy Cd(en)s(OH), (kxamok-
CeH), KA Ma€ BUCOKY 3IATHICTH IO PO3YMHEHHS IIe-

Puc. 1. Bickozumerp OcBaibaa (BITK-4):
1 — sysbka mpybka, 2 — wupoxka mpyoxa,

3 — 6i06iOHa mpybKa, 4 — Ky1bK08i EMHOCMI,
5 — kaninapna mpybka; My i M, — nosnauxu

moso3u [13, 14]. KoMiueke oaepKyroTh pO3UNHEHHSAM
Kanmito oxcuay B po3umHi erwiieHaiaminy. Leit pos-
YHHHUK € 0e30apBHUM, MPO30PUM, i CTIHKAM TIPH KiM-
HATHIA TeMmmepaTypi, I0 POOHUTH WOT0 MPUIATHHM Y
BUKOPHCTaHHI JUIl ONTHYHUX 1 BICKO3UMETPUYHHX JI0C-
JJOKEHb PO3YUHIB [ENTI0N03H. OKUCHEHHS LEI0I03H Y
KaJJOKCEHI TOPIBHSHO HEBENHKE, IO IO3BOJISIE BHMi-
pIOBaTH B’S3KIiCTh HA MOBITPIi, 8 HE3HAYHA 3MiHA CKIIATY
KaJIOKCeHY He CIPUYMHSE BIUIMBY Ha HOTO LIEOJI030-
PO3UMHIOIYY 30aTHICTh 1 Ha B’SI3KICTh PO3YHHIB Ie-
mono3u [14].

Po3unHM 17151 IPOBE/ICHHS BICKO3UMETPHYHHX JI0C-
JiJpKeHb ToTyBanu 3 KoHueHTpamiero 0,1 /100 mu y
KaJIOKCEHI pPO3UMHEHHSM 3pa3KiB OAaBOBHSHHUX TKaHHH.

JAnst TpoBeIeHHs TOCITIKEHb MTOAPiOHEHNH 3pa3oK
TkaHUHU Macolo 0,01 T 3BaXkyBayi Ha aHAIITHYHIN Basi
3 tounictio 0,0002 1, BMillyBalK OTPUMAaHE y CYXy
npoOipky i nomaBanu 10 mur kamokceny. [Ipobipku 3
OTPUMAHOIO CYMIIIIII0 OaBOBHSIHOT TKAHWHH 1 KaJoK-
ceHy U1 HaOyXaHHS BHTPUMYBaNH |5 XB. mpu KiM-
HaTHIH TeMIleparypi, TOCTIHHO CTPYIIYIOUH, a KOJIOY 3
CYMIIIIITIO BCTAaHOBIIIOBAJIM HAa MATHITHY MIIIaNKy i
MIPOBOMIIM IHTEHCHBHE TepeMintyBanHsa cymimti. Ilic-
JI51 IOTO OTPHMAaHI PO3YMHU BUTPUMYBAIH Y JILOJOBO-
conesiii 6ani mpu temmeparypi 042 °C mpomxosx 1 rox,
NEepIOMYHO TEPEMILIYI0uM JI0 MOBHOTO PO3UYMHEHHS
0aBOBHSHMX 3pa3KiB y KaJJOKCEHI.

Iepen BICKO3MMETPHUYHMMH JOCIIPKEHHAMH OTpPH-
MaHi po34uHU QinbTpyBasu uepe3 ¢inerp Lora Ne 1
3a JIONIOMOT0I0 BOJOCTPYMHHHOT'O Hacoca.
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B’s3kicTh (77) po3BeneHNX PO3YMHIB 3pasKiB 0Oa-
BOBHSIHUX TKaHMH Y KaJOKCCHI BH3HA4YaJIM 3a JOIO-
Mororo Bickozumetpa OcBanbna (puc. 1).

Puc. 2. YcranoBka J11 BU3HAYEHHS B’ SI3KOCTi
PO3BeleHUX PO34HHIB N0JiMepiB:
1 — sickosumemp BIDK-4, 2 — emuicmo 3
MepMOCmamuyHoI0 piounoio, 3 — Miuanka,
4 — mepmomemp,5 — enekmponioiepieau

Jnst BUMIprOBaHHS B’S3KOCTI YHCTHH 1 CyXuWil BiCKO-
3MMETp 3alOBHIOBAJIM PO3YMHHUKOM abo mpodiibT-
POBaHMM pPO3YMHOM JIOCHIIKYBAaHOTO 3pa3ka OaBOB-
HSHOT TKAaHWHH y PO3YMHHUKY. [ 1poro y Bicko-
3UMETp 3aJIMBAIM MIPHOIO ITITETKOIO 8 MJ pO3UYMHHHUKA
— KaJIOKCEHY. 3allOBHEHUH PO3YMHOM BICKO3UMETp 3aK-
PIIUTIOBaIM y BEPTHUKAIHLHOMY IOJIOXKEHH]I y TepMOCTATI
(puc. 2) Tak, mo0 KyJIbKOBI €MHOCTI OyIIM HUDKYE Bif
piBHS piAMHU y TepMocTaTi 1 TEPMOCTaTyBalHl MpHU
temmneparypi 20 °C Brnpomosxk 15-20 xB. ITicis crika-
HHS pIAMHM Yy PpO3IIMPEHHS BICKO3WMETpa CIIOCTE-
piranm 3a ormycKaHHAM 11 piBHA. SIK TiIBKU piBeHB pian-
HU JIOXOJUB JIO MO3HAYKH M;, BMUKAIU CEKYHAOMIp i
BUMIPIOBAJIM 4ac, 3a SIKUH piiMHa OITycKajacs J0 103-
Hauku M,. 3a pe3ynbTaT NpUHMalK CepelHe 3HaUECHHS
3-4 BuMIpIOBaHb. AHAJOTIYHO JOCIIUKEHHS HPOBO-
JIMJIH 3 PO3UMHAMH OaBOBHSHUX TKaHHMH Y KaJIOKCEHI.

BigHocHY B’s3KiCTh PO3paxoBYBalH 31 CIiBBIJIHO-

LIEHHS:

Moizu = 1l 10 = 1 7o,
JI€ 7gine — BITHOCHA B’SA3KICTh — BIIHOIIEHHS B’SI3KOCTI
po3umHYy (77) 10 B’SI3KOCTI pO3UMHHUKA (7]p), KA JTOPiB-
HIOE BiJIHOIIEHHIO YacCy BHTIKaHHs po3uuHy (7) 10 Ya-
Cy BUTIKaHHS pO3YMHHUWKA (7p). PesympTaTh mocin-
JKCHb HaBeJIICHI y Ta0I. 4.

Sk BugHO 3 maHux Taba. 4, BiIHOCHA B’A3KICTh
pPO3YMHIB 3pa3KiB OaBOBHSHMX TKaHMH 3HAYyHO 3Mi-
HIOEThCS (3MEHIIYEThCSI) BHACHIMOK il Oaratopaso-
BOTO TIPaHHS, M0 € CBIYSHHSAM AECTPYKIIii IETFOI03H.
HaiiGinpmoro pyiHyBaHHs 3a3Hald 3pa3kd Bap. 1 i 5



Tabmuus 4

BB 0araTopa3oBoro npaHHs Ha BiJHOCHY B SI3KIiCTh PO34HHIB 3pa3KiB
0aBOBHSIHUX TKAHUH Y Ka/J0KCeHi

Bapiantu BinHOCHA B’A3KICTh PO3YMHIB TKAHUH ITICIIS IPaHHS
TKaHUH 0 1 6 15 60
1 1,984 1,539 1,496 1,441 1,383
2 1,946 1,813 1,695 1,711 1,625
3 1,883 1,898 1,766 1,789 1,617
4 1,789 1,742 1,711 1,695 1,727
5 2,109 1,828 1,734 1,703 1,695
6 1,808 1,896 1,824 1,784 1,712
7 1,936 1,808 1,784 1,704 1,696
8 1,552 1,440 1,408 1,384 1,312

(BuOLMEHI 3a TPagUIIIfHOIO TEXHOJIOTI€I0), B SKUX
BimHOCHa B’s3KicTh 3MeHmuiaack Ha 30,3% 1 19,6%
BiINOBiHO. He3HAUHOO Mipor0 3MEHIIMIACH BiTHOCHA
B’sI3KiCTh Yy 3pa3kiB Bap. 4 (Ha 3,5%) 1 6 (Ha 5,3%).

4. BucHOBKH

[IpoBeneHi mocmimKeHHs MiIATBEPIKYIOTh pyHHY-
104y JIif0 0araTopa3oBoro MpaHHsI Ha OABOBHIHI TKaHMU-
HU OUIM3HSHOTO NpHU3HAYCHHSA. 3pa3Kd TKaHWH, BHOI-
JICHI 32 TPaTUIliifHOI0 TEXHOJIOTI€0, 3HAYHO ITOCTYTIa-
I0ThCS 3@ MOKa3HUKAMU 3HOCOCTIHKOCTI 3pa3kam ~Xo-
JIOJTHOTO” CTI0CO0Y BHO1TIOBaHHS, IPH IIEOMY TipIIAMHU
€ 1 IX TOYaTKOBI BIIACTUBOCTI BUXITHUX 3pa3kiB. Lle mo-
B’S13aHO TEPEAYCIM 3 TEXHOJIOTI€I0 “XOJIOTHOTO” BHOI-
JIIOBaHHS Ta HOBMMH DpELENTYpaMH, sKi 30epiraiorh
MIIHICHI XapaKTepPUCTUKU TKAHWUH HE TUIBKU IIiJ| 4ac
00pOOHOTO BUPOOHUIITBA, ajie i y Iporieci iX ekcrya-
Taril.
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