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CIIOCIb BUBHAYEHHA KOPCTKOCTI TKAHUHU ITPU 3I'MHI

[Tpu BuroroBieHHi BUpOOiB 3 TEKCTUIIIO HEOOX1IHO, II00 MaTepiaja MaB 34aTHICTh 3TMHATHCH,
ajle IIpU LIbOMY YTBOPEHHS B IpOILECI eKCIIyaTalli He3HMKAarouuX CKJIAJOK Ta 3MOPLIOK Ha
Matepialii MpU3BOAUTH A0 3MiHU po3MipiB Ta popMu BUpOOiB, HOTIpIIEHHS iX AKOCTI.. JKOpCTKIiCTh
MarepiaiiB MpU 3THHI 1€ 3[aTHICTh YMHHUTH OIip 3MiHI (GOpMH MpH i 30BHINTHBOT 3THHAKOYOI
cw . JKOPCTKICTh 1€ XapaKTepUCTHKA, SKa BU3HA4Ya€ 3IOHICTh MaTepiaiiB YHHHUTH OIIp
nedopmariii  (pO3TATHEHHIO, 3THHAHHIO, KPYYCHHIO TOINO). 3aJeKHTh BiJ] TEOMETPUYHHX
XapaKTePUCTHK MEePEeTUHY Ta (i3UYHUX BIACTHBOCTEH MaTepianiB (MOIyiB npyskHocti) [1]. dus
JOCIIIJKEHHSI MEXaHIYHUX BJIACTUBOCTEN TEKCTHWJIBHUX BUKOPUCTAHHS 1 BU3HAUEHHS KUIbKICHUX
mapaMeTpiB JKOPCTKOCTI MaTepiaiB 3aCTOCOBYIOTh MeTOA KoHcoui, [Ipu Takomy criocobi 3pa3ok
TKaHUHU KJIaJyTh Ha IUIOLIAJKY, IICJIS 4YOr0o OIYCKAalOThb PyXOMi YaCTUHM IUIOIIAJIKH, IO
NPU3BOJUTH 10 3THHAHHS 3pa3ka TKAaHWHU IiJ JI€I0 BJIACHOI Macu 0e3 HOro mpuMyCOBOi
nedopmartii. 3raganuii crnocid J03BOJIsI€ BUMIPIOBATH YKOPCTKICTh TKAHUHHU MPH 3THHI 3 HU3BKOIO
TOYHICTIO, TOMY 110 20% 3pa3Kka TKaHWHHU HEe Oepe y4acTh y CaMOHABAaHTAXKEHHI, i/l 4ac SKOTrO
OIYIIECHI PyXOMI1 YaCTHHH IUIOIIAKU, B3a€EMO/IiI0U1 31 3pa3KOM, YTBOPIOIOTh KYTH MiXK TOPIIEBOIO
MTOBEPXHEIO PyXOMHUX YaCTHH IUIOMIAJIOK 1 TOPLIEBOIO MOBEPXHEIO0 HEPYXOMOI YaCTHHH TUIOIIAIKH,
10 MPU3BOJUTH /10 BUKPUBIICHHS JIIHII 3TMHY 3pa3ka TKAaHWHU MDK HEPYXOMOKO Ta PyXOMHMHU
YacTUHAMHM, IO J0Ja€ JOJATKOBY IOMHMJIKY IIpH caMmMO HaBaHTaxeHHi. [Ipu mpomy He
BpPaxoBY€eTbCS MOXUOKA BUMIPIOBaHb MiJ] Yac BiUIIKY BEIMYMHU MPOTUHY 3pa3KiB TKAHUH Pi3HOI
TOBIIUHH.

Taxosx BiomMHii criocid BU3HAYEHHS >KOPCTKOCTI TKAHUHHU MPU 3THHI, IPU IKOMY OJIUH KiHEllb
3pa3ka TKaHUHM (IKCYeTbCSI B HEPYXOMOMY KpOHIUTEHHI, a JIpyruii — B pyXoMoMy, HOTIM
PYXOMUI KPOHIUTEHH MEepeMily€eThCsl, CTUCKAIOUYH 3pa30K TKAHUHM IO YTBOPEHHS ckiaaku. [Ipu
BUKOPHCTaHHI 3raJlaHOTO CIOCO0y BHM3HAYAETHCS MOMEHT BTPATH TPYKHUX XapaKTEPHCTUK
3pa3ka TKaHMHU 3 JI0IaTKOBOIO MOMMJIKOIO, SIKY BHOCHUTH TEH30METPHUHHUI JaTYUK MiJ 4Yac
HABaHTAXXCHHS 3pa3ka TKaHWHU. JIS TEKCTHIIFHUX MaTepialiB HeMae CTaHIapTy 3Ha4YeHb
KOPCTKOCTI MpPU 3THHI 10 MOMEHTY BTpaTH NPY>KHUX BJIACTHUBOCTEH, TOMY BIJICYTHICTh TaKUX
€TAJIOHHUX Mip HE JJ03BOJISI€E BUKOPUCTOBYBATH 3raJlaHUN crociO JJis HIMPOKOT0 3aCTOCYBaHHS.

Binomuii Takox croci® BU3HAUYEHHS KOPCTKOCTI TKAaHUHH MPU 3THHI 32 METOAOM Kinbug. s
BU3HAYCHHSI KOPCTKOCTI TKAaHWUHH, SIKMA MICTHTh TPUTUCKHY IUIOMAAKY Ui Tepenadi
HaBaHTAXXEHHS Ha 3pa30K TKAHWHU, 3HIMHY IUIOMIAJKy CTOJa, Ha SKiM 3aKpilUIeHuH 3pazok
TKaHUHU y QopMi Kbl Ta OyHKep 3 MeTaleBUMHM Kylbkamu. Ilpu mpomy cmocoOi cTin
MIJHIMAIOTh O MOMEHTY TOpPKAaHHS 3pa3ka TKaHWHU 3 MPUTHUCKHOKIO IUIOIIAJKOI0, MOTIM 13
OyHKepa Ha IPUTUCKHY IUIOIAKY MOJA0THCS METajleBl KyJIbKU. BUKOPUCTaHHS BOTO CIIOCOOY
JI03BOJISIE BUMIPIOBATH >KOPCTKICTh TKAaHWHM MPH 3THHI 3 HU3BKOK TOYHICTIO, TOMY WO HE
BpPaxoOBYETbCA JOJAaTKOBAa TOMHJIKA BiJl JUHAMIYHOTO CHOCOO0Y HABaHTAXEHHS METaJeBHUMHU
KyJbKaMH, a TaKOX Te, 1110 3pa3oK, 3po0sieHuit y Gopmi KiJIbIls, BXKE O MOYaTKy HaBaHTa>KEHHS
BTpayae (GopMy KiJIbII MiJ] TI€I0 BIACHOI CHJIN Baru.

B ocHOBY HOBOTO c1toco0y [2] BU3HAYEHHS ’KOPCTKOCTI TKAHUHU MPU 3TMHI BUKOHAHO IIISXOM
BBEJICHHA HOBHMX oOIlepaliidl BiJOyBa€TbCcs caMO HaBaHTAXXEHHS 3pa3ka B JBOX B3aEMO
MEPIICHINKYISIPHAX HAMpsMKaX, a HACTYIMHOI 3MIHOI JIBOX HOTO TIOJOXEHB JOCSTAEThCS
TOYHICTh BU3HAUEHHS >KOPCTKOCTI TKAHWHHM NPU 3TUHI 3aBSKU CHPOILEHHIO BUMIPIOBaHb Ta
po3paxyHkiB (puc.l).

Ha nnackwuii 3pa3ok y GopMi KijbIlsl, HAHOCSTh HA HbOTO BEPXHIM 1 HYXKHIN, JIIBUH 1 TpaBU
MapKepHu y BIAMNOBIJHMUX TOYKAaxX KUIBLS, SIKI JIeKAaTh HAa KIHIMX B3a€EMO MEpPHEHAUKYJISIPHUX
JiaMeTpiB, 110 MPOBE/EHI, BIANOBIAHO, napanensHo ocsiM OX ta OY, dikcyloTs npaBuii Mapkep,
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3aKPIIUTIOIOTH KUTBIIE Y HIDKHBOMY MapKepi, MOBepTaroTh oro HaBkoJio oci OX Ha Kyt 90° mpotu
TOJMHHUKOBOI CTPIIKH 1 (DIKCYIOTh MOJIOXKEHHS MPABOr'0 MapKepa, MOTIM BUBUIBHSIOTH KUIbIIE Y
HIDKHBOMY MapKepi Ta 3aKpiIUTIOITh KUIbIE Y BEPXHHOMY Mapkepi 1 (PIKCYyrOTh IMOJOKEHHS
IPaBOT0 MapKepa, a )KOPCTKICTh MPH 3rHHI 00UUCITIOITH 3a (HOPMYJIIOI0:
EI=Zn-m-g-R-h(tan‘lg—tan‘lg—i) (1)

ne EI — 5kopcTKicTh TKaHWHY 1pK 3ruHi, H-cM?;

M — mMaca 3pa3Kka TKaHWHH, T;

J — OPUCKOPEHHS BillbHOTO MAiHHsA, CM/C?;

R — paniyc kinblisg 3pa3ka TKAaHUHH, CM;

h — mmpuHa 3pa3ka TKaHUHH, CM;

BEJIMYMHH @, b, a1, b1, cM, — BiAMOBiAHO, MpOEKIil BiAPI3KiB, 10 3’€AHYIOTH MapKepH, SKi
BU3HAYAIOTHCS, BIIMOBIIHO, 3 pHC. 1, a Ta puc. 1, 0, ne a=y1-y2 i b=x2-x1 ta a1=y2-y1 i b1=x1-x2.
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Puc.1 — Po3paxyHKOBI cxemMH 0 HOBOTO CITOCOOY BH3HAUEHHSI JKOPCTKOCTI TKAHWH TIPH 3THUHI

JKopcTKiCTh TKaHUHM NPH 3TMHI BU3HAYAETHCS K JOOYTOK JTOBXKUHH, IIMPUHM, Baru 3pa3ka
TKaHWHU 1 PI3HULI KyTIB HAXWJIy BIJIPI3KIB, Kl 3’€AHYIOTh OJHOMMEHHI MapKepu 10 Ta Micis
HaBaHTAXXCHHs 3pa3Ka TKAaHWHU OTPUMaHHI NPH JIBOX BapiaHTaX 3aKpiIIEHHs OCTAHHBOTO, TOOTO
KOJIM HWKHIA MapKep 3aKkpilVIeHHH a BepXHId He 3aKplIUIEHWH, Ta HaBIOAKW KOJM BEpPXHIN
3aKpIIUICHUH a HWKHIA He 3akpirieHnd. BenuunmHa BU3HAYEHHS KOPCTKOCTI NMpH 3TUHI Oyne
3ajieXarh BiJ] MacH 3pa3ka TKAHUHU 1 PI3HULI KYTIB HAXWJIy LIMX BiJpi3KiB. PeanizoBanuil Takum
YUHOM CHOCIO /103BOJIS€E BUKOPUCTOBYBAaTH BU3HAUEHHS >KOPCTKOCTI NMPH 3TMHI B HIMPOKOMY
Jllara3oHl TeKCTUIIBHUX MaTepiaiB.

Crnioci6 31iliCHIOETBCS HACTYITHUM YMHOM. [1nackuii 3pa3ok Macoro M i mmprHO N 3UIMBAIOTh Y
dopmi KutbLi pazaiyca R; HaHOCATH Ha HBOIO BEpXHIM, HIWKHINW, JIBUM, MpaBuil Mapkepu Yy
BIMOBITHMUX TOYKAaX KUIBI, SIKi JIeKaTh HA KIHIX B3a€MO MEPIEHAUKYISPHUX AiaMeTpiB, IO
NPOBE/EHI, BIANOBIAHO, mapaienbHo Bici OX ta OY, (ikcyroTh MONOKEHHS MpaBoro Mapkepy 4
(puc.1), 3aKpIIUTIOIOTH KIJIbLIE Y HIPKHBOMY MapKepi 2 1 ToBepTaroTh Horo HaBkoso 0ci OX Ha kyT 90°
IPOTH TOJMHHHUKOBOI CTPUIKH, MOTIM (DIKCYIOTh IOJOXKEHHS IpaBoro Mmapkepa 4', 3’€IHYIOTH
TIOJIOXKEHHSI MapKepa J0 MoBepTaHHs 4 Ta micis noBepTaHHs 4’ 1 Bu3HavyatoTh a=y1-y2 1 b=x2-x1. damni
BUBUIBHSIOTH KUTBIIE Y HIDKHROMY MapKepi 2 Ta 3aKpIIUTIOI0Th KUTbIIE Y BEpXHHOMY Mapkepi 1 (puc.
2) 1 TaKOX BIMIYaIOTh MOJIOKEHHS ITPAaBOro Mapkepa 4, 3’€IHyI0Th TOUYKH MOJIOKEHHSI MapKepa J10
noBepTanHs 4 Ta micis moBepTaHHsS 4’ 1 BusHauaroTh ai=y2-y1 i bi=x1-x2. Ilo orpumaHuMU
3HAUCHHSAMH 4, b, a1, D1 00UHCITIOIOTH JKOPCTKICTh TKAHWHU TPH 3rHHI 3a hopmystoro (1).
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