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AHANN3 U3SMEHEHNSA NAPAMETPOB CTPOEHMA TKAHU HA 3TANAX EE

M3roTOBNEHUA

E.B. po6ort, O.B. 3akopa, E.FO. PazaHoBa

PED®EPAT

KOMBUHWPOBAHHBIE  TIEPETJIETEHMSA, B3A-
MMHOE PACIO/IOXEHWE HUTEV B TKAHM, MOPS-
JOK ®A3bl CTPOEHNA TKAHM

Cmames nocesuwieHa UCCIe008aHUID Xapakmepa Uu3-
MeHeHUs cmpykmypsl mkaHell KOMOUHUPOBAHHbIX nepe-
nnemeruli 8 npoyecce 8ce2o UUKAA UX OpMUPOBAHUS: 8
YC108USX 3aNPABKU U U320M08JIeHUS HA MKAUKOM CMAaxKe
U nocJie CHAMUS Co CMaxKa u cmabuausayuu cmpykmypebi.

B npouecce nposedeHus 3kcnepuMeHmManeHelx uccae-
008aHUL U3Y4EHO 83aUMHOE PacnosoxeHue Humel 0CHo-
8bl U ymka 8 mkaHu. C 3moli yesiblo NpUMeHsIacL Memo-
OUKa NoJlydeHUsi NonepeyHbIX Cpe3os mkaHel, Komopsie
06pabameisanucs ¢ NOMOWbIO KOMNbIOMeEpPHOU npozpam-
Mbl 011 pabomel ¢ MUKpOU306paxeHusmMu. AHaau3 nosny-
YeHHbIX U306paxceHuli NoKasas, Ymo 8 yciosusx 3anpasgku
Ha MKAUKOM CMAaHKe MKAHb UMeem BbIPaEHHY 00HO-
C/I0UHOCMb, HUMU OCHOBbI U ymKa pacnonazarvmcs Ha
CBOUX YPOBHSIX OMHOCUMENbHO CPeOHel NUHUU MKaHU,
ux gopma coomsemcmayem 8blpabomaHHoOMy pannopmy
nepennemeHus. [locne cHIMUS co CMAHKA 83aUMHoe pac-
nonoxeHue Humel 8 mkaHu mMeHsemcs. Humu npuobpe-
marom 60/bLWYH B8EUYUHY 80/HbI U32uba, no0 delicmeuem
DPENaKcayUuoHHbIX NPoUeccos cokpauwaemcs 0UHA OCHOB-
HbIX U YMOYHBIX NPOKUAOK, YmMo npusooum K 2pynnuposa-
HUK HUmedi npomugonoaoxHoU cucmemsl N00 ANUHHLIMU
NpOKUOKAMU U UX 8b10A8/IUBAHUID U3 penbeda MKaHU.
Takum 06pasom, HUMU 00HOU cucmemsl pacnoaaearmMcs
He Ha 00HOM yposHe, 06pasys Mmak HA36l8aeMyr «MHO20-
C/I0UHOCMb» MKAHU. [15 oueHKU xapakmepa u 8e/uyuHsl
83AUMHO020 pasMeueHuss Humel 8 MKaHU KOMOUHUPOBAH-
H020 nepensiemeHus paccyumsisancs nopsdok ¢azo8o20
CmpoeHus mKkaHu. B pesynsmame onpedeneHo, 4mo ¢asa
CMPOoeHUs MKAaHU Nocjie CHAMUS ee co CMAaHKa yseau4usa-
emcs. Ha usmeHeHue nopsdka ¢az0eo2o cmpoeHus MKaHu
snusem ps0 Gakmopos (mexHoso2uyeckue U 3anpagoy-
Hble napamempbl pabomesl MKAYKo20 CMAHKA, Napamempsl
pannopma MKaAHU, penakcayuoHHbIE NPOUECCH 8 MKAHU),
Komopele Heobxo0uMO y4umel8ame 0715 COXPAHEHUS 3d-
O0aHHOU NpU NPOEKMUPOBAHUU CMPYKMYPbl MKAHU.
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ABSTRACT

COMBINED WEAVES, ORDER PHASE STRUC-
TURE OF THE MACHINE, THE ORDER OF THE PHASE
STRUCTURE IN THE FREE STATE FABRIC

The article investigates the nature of changes in fab-
ric structure of combined weaves during the entire cycle
of their formation: in a gas station and workmanship
on the loom and after removal from the machine and
stabilization of the structure.

In the course of experimental studies the relative po-
sition of the warp and weft of the fabric was investigated.
For this purpose the method for preparing cross-embed-
ded fabric sections were processed by a computer pro-
gram to work with the microimages. Analysis of the
images showed that under the conditions of filling on
the loom fabric has a distinct single layer warp and
weft threads are on their levels relative to the midline
of the fabric, they form corresponds worked out rapport
weave. After removing from the machine the mutual ar-
rangement of threads in the tissue changes. Filaments
acquire a large amount of bending waves under the ac-
tion of the relaxation processes and reduced length of
the main picks, which leads to clustering of the oppo-
site strand by the pick and long the extrusion of relief
fabric. Thus, the threads of a system are not located at
the same level, forming a so-called «multi-layered» fab-
ric. To assess the nature and magnitude of the mutual
placement of threads in the fabric weave combined cal-
culated order of the phase structure of the fabric. As a
result, it is determined that the phase structure of the
fabric after its removal from the machine increases. To
change the order of the phase structure of the fabric
affected by a number of factors (technological and fu-
eling parameters of the loom parameters rapport tissue
relaxation processes in the tissue) to be considered for
conservation given in the design of fabric structure.
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TEXHONOMUA WU OBOPYAOBAHWME NEFKOWM MPOMBIWIEHHOCTU U MALMHOCTPOEHWUSA

B npouecce npon3sBoacTBa TKaHU 3a4eMCTBOBA-
HO MHOXXECTBO CMEeLMANUCTOB, KaXAbIN U3 KOTOPbIX
OTBEYaeT 3a onpefeneHHbl 3tan GopMUPOBaHUS
TKaHbIX u3penuit. Tak, nepBbIM 3TanoM B Npous-
BOACTBE TKAHU $BNFETCS BblOOpP aCCOPTUMEHTA
BbINYCKAaEMOM MPOAYKLUMWM W OnpepeneHne Heob-
XOAMMbIX GU3MKO-MEXaHUYECKMX CBOMCTB, @ TakKe
6yayLWMin BHELHMI BMA TKaHU. YTO KacaeTcs BHewW-
Hero BMAQa, TO Ha Hero BAMSET Kak BblOOp LBETO-
BOM raMMbl 4EKOPATMBHOIO Y30pa Ha NMOBEPXHOCTH
TKaHW, Tak U penbed TKaHW, KOTOPbINA onpenenser-
CSl pacrnosioKeHWeM [IByX CUCTEM HWUTEN OCHOBbI U
yTka Mexay coboi. Bce daktopsl, onucbiBatowwme
OyayLLyt0 TKaHb, MPOrHO3UPYHOTCS M PACCUMTbIBA-
I0TCS B NpoLecce NpoOeKTUPOBAHMUS.

MN3BeCTHO, YTO PU3MKO-MEXAHMYECKME NapaMeT-
pbl TKAHW 33[aK0TCA B NpoOLEcce NPOEKTUPOBAHUS
€e Ha NpOoM3BOACTBE NYTEM KOMOWMHALMKM pasniny-
HbIX CTPYKTYpHbIX MapametpoB. OT nmpaBuAbHOCTH
noabopKK CTPYKTYPHbIX MOKa3aTenen 3aBUCUT CO-
OTBETCTBME BbIpabOTaHHOM TKaHW 3apaHee 33aaH-
HbIM noTpebutenbckum csonctBam [1]. B Takom
cnyyae npennpusaTue, U3roToBMBLIEE AAHHbIA Tek-
CTUNIbHBIA NPOAYKT, CMOXET YCMeLHO peann3oBathb
BbIpabOTaHHYK UM NPOAYKLMIO, a CaMO Mpeanpus-
TWe Ha pblHKe cObiTa ByAET, COOTBETCTBEHHO, CYM-
TaTbCS KOHKYPEHTOCMOCOOHbIM. TakuM 06pasom,
npu pa3paboTke HOBOro acCOpPTMMEHTa Heobxo-
[MMO MpaBUNbHO NofobpaTh U paccyMTaTh CTPyK-
TYpHble MOKA3aTeNn, a TAKKE HEMANIOBAXHO 3HaTb
1 ObITb YBEPEHHbIM, UTO OHU HE U3MEeHSTCs nocne
M3rOTOBNIEHUS TKAHMU.

MHorMe HayuyHble TpyAbl YYEHbIX-TEKCTUIIb-
LUMKOB TMOCBSALLEHbl UCCIEN0BAHUIO MapaMeTpoB
CTPYKTYpbl TKaHW, KOTOpble 33[alTCs B rpouecce
M3roTOBNEHUS, POPMUPYIOTCS NOJ BIUSHUEM 0CO-
GeHHOCTEV ee CTpPOEHUs UM Xe npuobpeTtaroT-
Cs B npouecce 3Kcnayatauuu TkaHu. MNokasatenu
napamMeTpoB CTPOEHMs TKaHW, B KOHEYHOM CYEeTe,
[OMONHSKOT WM YTOUHSKOT XapakKTep W3MeHeHus
JIMHEWHbIX pa3MepoB roToBbIX TKaHeN. Takue nsme-
HEHWUS B TEKCTUIbHOM MPOMbIWAEHHOCTU NPUHSATO
Ha3bIBaTb ycaakon unu ypaborkon [2-4]. Bo Bcex
paboTax yKa3blBaeTcs Ha HEOOXOAMMOCTb YTOUHe-
HWMSI pacyeToB MPOEKTUPOBAHUA TKaHeM Mo 3ajaH-
HbIM CBOWMCTBAM, Tak KaK [aXe He3HauuTesibHoe
M3MEeHeHwWe MpoLLeHTa YypaboTKu TKaHK, a KakK cnen-
CTBME M U3MEHEHUE ee CTPOEHUS, BNeYeT 3a cobo
HenpenBUAEHHbIE 3aTPaThl MO UCMONb30BAHMUIO Cbl-

pbs, @ TaKKe U3MEHEHUS B (DU3MKO-MEXAHUYECKMX
CBOMCTBAX OyayLLeN TKaHu.

M3BecTHO, YTO B npouecce TkaHedOpMMpoBa-
HMS HA TKALLKOM CTaHKe HUTU U TKaHb NOABEPratT-
€S BAUSIHUKO MHOTMX MEXaHUYECKUX BO3LEWNCTBUMN,
KOTOpble He nNpoxoaaT 6eccnenHo, Bbi3biBas U3Me-
HEeHUS UX CTPYKTYpbl. Bo BpeMs 3apaboTku HUTK B
TKaHb Ha TKALLKOM CTaHKe NPOUCXOLAMUT HaKoMneHue
HanpskeHun u pedopmauun. Paboune opraHbl
CTaHKa MOABEeprakwT HUTU CrMbBaHMI, CKUMaHUIO,
pacTHKEHWIO, TKaHb BCEraa HaxXoauTcs B 3aduKCu-
POBaHHOM COCTOSIHUM BAO/b HUTEN YTKA C MOMOLLbHO
LWINapyToK, @ BAOMAb HUTEN OCHOBbI — TOBAPHbIM U
OCHOBHbIM perynatopoM. [pu 3ToM cucteMa Huten
OCHOBbI HaxOAMTCS MO MOCTOSIHHBIM HATSHKEHU-
eM, koTopoe obecrneymBaeTcsl KOHCTPYKTUBHO-3a-
NpaBOYHOM NMHMEN CTaHKa [5-6]. B pesynbrate
BIUSIHWUS BCEX 3TUX (PAKTOPOB TKaHb HAXOAWTCS B
Hanps)KeHHOM COCTOSIHWMM, KOTOPOEe BbI3BaHO Ael-
CTBMSIMM YNPYroM, 371aCTUYECKOM WM MNAACTUYEeCKOM
nedopmaumamm. B MOMEHT cbema TKaHM CO CTaHKa
B HeW Mcye3aeT COCTOSHUE HaNPSXKeHUs U B nocne-
[LyloLWeM NpoUCXOasT penakCauyoHHble NpoLecchl,
KOTOpble M3MEHSIKOT COCTOSIHME HUTEM B TKaHW. HUTK
NbITAOTCS 3aHATb PAaBHOBECHOE MONIOXKEHME B TKa-
HW, MPOUCXOOMT U3MEHEHUE U3rMOOB CUCTEM HUTEN
OCHOBbI U yTKa, B KOHEYHOM CYeTe PacrnonoXeHue
CUCTEM HUTEM MPOUCXOAMT HA ABYX YPOBHSIX, UTO
NPUBOAMT K U3MEHEHUIO CTPYKTYPbI TKAHM.

Takum o06pas3om, nonHbii UMK GopMUpoBa-
HWS CTPYKTYPbl TKAHU COCTOMUT U3 TPEX OCHOBHbIX
3TanoB: NPOeKTMPOBaHWE MapaMeTpoB CTPYKTYpbl
TKaHW B COOTBETCTBMM C 33aHHbIMU CBOMCTBaMM C
MCMOJMIb30BaHUEM PA3IUYHbIX METOAOB NPOEKTUPO-
BaHMS$, BbIpabOTKA TKaHW 3a4aHHOM CTPYKTYpbl Ha
TKALKOM CTaHKe M CTabunmsaumns CTpyKTypbl TKaHU
nocsie CHATUS ee CO CTaHKa B pe3y/nbraTe Mpoxo-
XOEHWUS penakCaLMOHHbIX NPOLLECCOB B HUTSX.

[na onpeneneHns 3aKOHOMEPHOCTU M3MEHe-
HWS B3aUMHOIO PaCMoONIOXKEHUS HUTEN B TKAHM Ha
3Tanax ee MNpPOEKTUPOBaHWS, GOPMUPOBAHUSA Ha
TKaLLKOM CTaHKe M MOoC/Ie CHATMS CO CTaHKa npoBse-
[leH psa, 3KCNepuMeHTOB B YCII0BUSX nabopatopun
TEXHONOMMM TKaYecTBa Kadeapbl 3KCNepTU3bl, TEX-
HOIOTMM U AM3aliHa TEKCTUNS XePCOHCKOrO HaLMo-
HaNbHOTrO TEXHMYECKOro yHMBepcuTeTa. B kauectee
npenMeTa MUCCNefoBaHWs B3Tbl TKAaHW KOMOWHM-
POBaHHbIX MepenaeTeHui, pannopT nepeneTeHuns
KOTOpbIX NpeacTaBnseT Coboi HeCMMMETPUYHbIN
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PUCYHOK, TO eCTb MMEET OCHOBHble MepeKpbITUS
pa3HoW AnnHbl U Gopmbl. Takne 0COBEHHOCTU pU-
CYHKa MepenyieTeHns OKa3blBaKT CyLleCTBEHHOe
B/IMSIHWE HA MPOLLECC NMPOrHO3MPOBAHMS CTPYKTYPbI
bynyLien TkaHu. Tak, MHOrMe uccnegoBaTenu oTMe-
4alT, YTO HEpaBHOMEPHOCTb M Pa3HOOOPA3HOCTb
NepekpbITUIA 3aTpyaHseT pa3pabotky dopmyn M
MeTOOB WCCNeAOBaHUS CTPYKTYPHbIX MOKa3a-
Tenen TKkaHu [7-9]. HekoTopble y4YeHHble B CBOMX
Tpyaax NpUXoAsT K pelleHu0 He WCMoib30BaThb
[aHHbIA BML NepensieTeHuit nNpu BbIBOAE OCHOB-
HbIX 3akoHoMepHocTen [10] nnbo, ecnin B Havane
nccnenoBaHUs OHM ObiM NPUHSATBI 3@ 06BEKT, TO Ha
KOHEeYHOM 3Tane 3Tu NepenneTeHns CTaHOBSATCS UC-
KJTIOYEHMEM U3 AOCTUTHYTbIX pe3ynbraTtos [11-12].
B cBomx Tpyaax Tonybeesa LN. u CknsHHMKoB B.I1.
NMpUBOAAT METOAMKM MPOEKTUPOBAHUSA CTPYKTYp-
HbIX MOKa3aTenei KOMOWHMPOBAHHBLIX nepenne-
TEHWIA, B OCHOBE KOTOPbIX NIEXMUT Kraccudukaums
nonei 3neMeHTOB MepenneTeHui, NpeanoXxeHHas
I'N. CenuBaHoBbIM [13]. [laHHbIE METOAMKM DOPMU-
PYHTCS Ha OCHOBE PacCMOTPeHUs KOMBUHMPOBAH-
HOro NepenyieTeHNs Kak COBOKYMHOCTU PA3NNYHbIX
KOMOWHALMIA OCHOBHbIX U YTOUHbIX NMEPEKPbITUI B
BMAe Hebonblmnx MaTpuL, (2x3 nnm 3x2) [8,14,15].
To ecTb Ha ceroaHs NpeanoXeHO AOBOIbHO MHOIO
MeTOAMK pacyeTa M MPOrHO3MpOBaHWUS 33a[aHHON
CTPYKTYpbl TKaHEW KOMOUHMPOBAHHbIX NepenneTe-
HW, B TOM YMC/IE U C HECUMMETPUYHBIM PanmnopToM,
O[HAKO BCE OHYM TPEBYIOT AanbHeNWMNX pa3paboTok
M YCOBEPLIEHCTBOBAHMS. ITO BbI3BaHO Heobxoau-
MOCTbH ObICTPOro 06HOBNIEHMS aCCOPTUMEHTA Tek-
CTWABHBIX U3LENWUA B MUPE COBPEMEHHBIX U MOA-
HbIX TEXHOMOTMH.

Mo3ToMy Lenblo 4aHHOM paboTbl aBNsSeTCs onpe-
LlefleHne 3KCMepuMeHTanbHbIM NyTEM XapakTepa
M BENUYMHBI M3MEHEHMUS B3aUMHOI0 pa3MeLleHus
HUTEN B TKaHSX KOMOWHWPOBAHHbLIX nepenseTe-
HWUI B Mpouecce BCEro umkna Mx GopMMpoBaHMS:
B YC/IOBMUSIX 3aMpPaBKU U U3TOTOBEHUS HA CTaHKe U
noc/ie CHATUS CO CTaHKa M CcTabunmsaumm CTpyKTy-
pbl. MiccnenoBaHune M3MeHeHMs NapaMeTpoB CTpoe-
HUS TKaHW Ha 3Tanax ee W3roToBAEHUS NMPOBOAM-

Tabnuua 1 - lMokazamenu cmpoeHuss MKaHu

Cobipbe T, T, P P R R

o y o Yy
x/6 34x2 | 29x2 | 158 | 200 | 12 12
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N0Cb Ha 06pa3Lax pasnnyHbIX KOMOUHMPOBAHHbIX
nepenyieTeHNit, U3roToBNEHHbIX B NabOpPaTOPHbIX
ycnosusx. lNokasaTtenm ctpoeHunst ogHoro n3 obpas-
LIOB TKaHW MpeacTaBfieHbl B Tabnuue 1, a pUcyHok
nepeneTeHns TKaHU NOKa3aH Ha pucyHke 1.
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PucyHok 1 - Pannopm  KOMOUHUPOBAHHO20
nepensiemeHus

B Tabnuue To, Ty - JIMHEeNHaa NNOTHOCTb HUTEN
OCHOBbI U YTKa, TeKC; Po, Py - KOJINYECTBO HUTEN
OCHOBbI M yTKa Ha 10 cMm cooTBeTCcTBEHHO, HWUT/10
™M R, Ry = pannopT o ocHoBe u yTKy ¢oHa; T, t,
= YNCNIO CBSI3EM COOTBETCTBEHHO OCHOBBI C YTKOM U
YyTKa C OCHOBOM B rpaHMLLIAX OAHOrO pannopra; Fq, -
K03 DUUMEHT NnepennieTeHns HUTen GoHa; Cd)— KO-
3QdOULMEHT CBA3HOCTM HUTEN (DOHA, paCCUMTAHHbIN
no ¢opmyne EpemuHoint M.C. [8]; i - KoapduumeHT
YPaBHOBELWEHHOCTU TKAHM MO MepenseTeHuto;
H, Hy - JIMHENHOE HanosHeHne TKaHW Mo OCHOBE
n ytky; H —v KO3QDULMEHT 0ObEMHOIO HamnosHe-
HWS, KOTOPbIW XapakTepu3yeT Hanps)XeHHOCTb NPo-
uecca GopMUPOBaHUS TKAHMU.

B kauectBe Kputepus M3MEHEHUS CTPYKTYpbl
u3bpaH nopsnok ¢asosoro ctpoeHuns TkaHu (MPOC),
KOTOpbI ABNSETCS MOKa3aTesneM, 00beaUHAOLLIUM
BCE MPW3HAKM B3aUMHOIO pPasMeLleHUs HUTeN
OCHOBbI U YTKA B TKaHW C Y4E€TOM WX TOJLIMHBI, KO-

t F C i H H H

o y '] '] 0 y v

25 15 1 73 | 2,7 | 0,78 | 0,54

1,09 | 0,66
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nmuectBa Ha 10 cm u Buaa nepenneteHus. MNOC
TKaHW onpenensncs Kak cpefHee 3HavyeHue M3
[OBYX MokasaTtenen: ¢asa CTpoeHuMs TKaHu, onpese-
NIeHHasl Mo OCHOBe, U (a3a CTPOeHMs TKaHu, onpe-
[leneHHas no yTky.

MccnenoBaHns NpoBOAMAKCH C NMOMOLLBH) METO-
MKW NONyYeHUs nonepeyHbiX CPe30B TKaHU BAONb
HWTE OCHOBbI M yTKa [16]. B pe3ynbraTte nonyyeHbl
MWKpOCpe3bl TKaHW ABYX BMAOOB. [epBblii BUA MU-
Kpocpe3oB nony4yeH M3 06pasLoB TKaHW, 3anpas-
NeHHOM Ha cTaHke. O6pa3subl 6bi1M 3aMKCMPOBAHDI
CneumanbHbIM pacTBOPOM B 30HE MeXAy OMyLUKOW
TKaHu 1 rpyaHuuen. B naHHbix obpasuax otobpa-
XaeTcs AeNCTBUTENbHOE pacrofioKeHHee ABYX
CUCTEM HUTEW B HaNpshKeHHO-AedOpMMPOBAHHOM
COCTOSIHMM TKaHuW. BTopoit Bua, MUKpocpe3os nony-
4yeH 13 06pa3sLLOB 3TOM e TKaHW, CHATOM CO CTaHKa.
B naHHbIX 06pasuax 3aduKCMpoBaHO B3aMMHOE
pacnonoXeHWe HUTEeM OCHOBBI M yYTKa Nocae Npoxo-
XOEHWUS penakcauMOHHbIX MPOLLeCcCoB M CTabunu-
3aUMK CTPYKTYpbl TKaHW. [onyyeHHble npenaparsl
MccnenoBaHbl No4 MUKPOCKOMOM C NPUMEHEHWEM
undposoro obbvektnea SIGETA UCMOS 3100. 06-
paboTka pe3ynbTaToB 3KCMepuMMeHTa NpoBefeHa
C MOMOLLbI0 KOMMbOTEPHOM MpOrpaMMbl Ans pa-
60Tbl ¢ MuKpouzobpaxeHuamm Toup View dup-
Mbl Hangzhou ToupTek Photonics Co. Bce 3amepbl
NMPOM3BEAEHbI B peasbHbIX YNCIOBbIX 3HAYEHUSX C
yyeToM MacwwTaba. Potorpadum peanbHoro pacno-
JIOXKEHUS HUTEW B TKaHW NpeLCcTaBieHbl Ha PUCYH-

Kax 2-5, Ha KOTOpbIX LiBETHAs HUTb — 3TO OCHOBA, A
yTOK — 6enoro ugeTa.

[MosicHeHUs K pUCyHKaM M nocneayrowmum dop-
Mynam:

e LUTPUXMYHKTUPHON  NIMHUEN
CPefHAN IMHUS TKAHWU NO TOJLUMHE;

e 00603HayeHns 6e3 LWTpMXa OTHOCATCS K pas-
pe3aMm TKaHM, MOAy4YeHHbIM B YC/IOBUSX 3anpaBKu
TKaHM Ha CTaHKe;

e 0603HaYeHUs CO LUTPUXOM OTHOCSATCS K pas-
pe3aM TKaHM, NOyYeHHbIM NOCIEe CHATUS TKaHU CO
CTaHKa;

+d, dy— [MAMETPbl HUTEW OCHOBbI U YTKA;

s f (fy),fo', (fy’) - LJIMHA OCHOBHOTO (YTOYHO-
ro) NepeKkpbITUs;

e TpeyronbHukn AABC v Aabe, ADEF v Adef,
AA'B'C' v Aa'b'ce', AD'E'F' v Ad'e'f' npuHsaT
Kak WabnoHbl Ans onpeneneHus CTPYKTYpHbIX na-
paMeTpOoB COrMacHO TEOPUMU CTPOEHUS TKaHU Hosu-
koBa H.I. [17-20], u3 koTopbIx onpenenseTcs:

« kateTsl BC 1 B'C, bc v b'c' - BbICOTbI BOH
U3rnboB HWUTEN yTKa (hy " h'y) n ocHoebl (h, n k'),
MoslyYeHHble MpU UCCIEe[OBaHMM Pa3pe3oB TKaHM
B[OJlb OCHOBHbIX HUTEN;

 katetbl EF w E'F', ef v e'f'- BbicoTa BONI-
Hbl U3rnba HuTH ocHosbl (R, u k'), yTka (R, 1 h'),
MoslyYeHHble MpU UCCIEe[OBaHMM Pa3pe3oB TKaHM
BLLOJb YTOUHbIX HUTEM;

 katetbl AC n A'C' xapaktepusyioT reomert-
pUYECKY0 NIOTHOCTb TKAHM NO YTKY (ly " l'y);

0003HaveHa
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OCHOBHAg HUmb
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PucyHok 2 - Pa3pe3 mkaHu 80016 OCHOBbI (8 YC108USIX 3aNPABKU HA CMAHKE)
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« katetsl ED u E'D' xapaktepusyioT reomert-
PUMYECKYIO NNOTHOCTb TKaHW no ocHose (I, ul').

Mpu aHanu3e gaHHbIX M300paXKeHUi bbinn cae-
NaHbl CIeaytoLMe BbIBOAbI:

1. B ycnoBusix 3amnpaBKM Ha TKALKOM CTaHKe
TKaHb MMeeT 6onee yNopsaLOYEHHYK CTPYKTYpy
(puc. 2, 4). Cobnopaetcs 4yeTkas OLHOCIOMHOCTb
TKaHW, Npu 3TOM HWUTKM 0BoMX cucTemM pacnonara-
0TCS Ha CBOMX YPOBHSIX OTHOCMTENIbHO CpeaHei
JIMHUW TKAHU.

2.Ha pa3pe3se TkaHW BAONb OCHOBbI (pUC. 2) BUA-

HO, YTO OCHOBHAsl HUTb UMEET U3rnb, COOTBETCTBYHO-
WK BbIpabOTaHHOMY pannopTy nepenaeTeHns no
yTKY. B IaHHOM C/lyyae Takow MMKPOCpe3 UMEKT 3,
4,7 n 8 HATW OCHOBBDI. [TpK 3TOM YTOYHbIE HUTU pac-
noniarakTcs Ha ABYX YPOBHSAX.

3. Ha paspese TkaHu BAOMb YTKa (pUC. 4) BUAHO,
4TO B YC/IOBMSIX 3aMpPaBKM HA CTAaHKE HUTU OCHOBbI
rpynnupyroTcs B COOTBETCTBMM C pannopToM Mpo-
6opku B 3yb Bepna (B 4aHHOM C/lyyae no 2 HUTK),
Npu 3TOM HUTW OCHOBbI PAcnonaratoTCs YeTKO Ha
O[lHOM YpOBHeE.

-

UmoyHas Humb

\_

PucyHok 3 - Paspe3 mkaHu 800716 0CHO8bI (NOC/IE CHAMUS CO CMAHKGA)

OCHOBHAs HUmb

\_

-

OCHODHAa Humb

IMO9HIA HUITIB

\_

PucyHok 4 - Paspe3 mkaHu 80016 ymKa (8 yc/08UsIX 3anpasgku Ha CMaHke)
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-

PucyHok 5 - Pa3pe3 mkaHu 80016 ymka (nocie CHIMUs Co CMaHKa)

LMOYHOA HUITG |

5

OCHOBHAS HUmb|

J

4. Mocne CHATUS TKAHM CO CTaHKa B3aMMHOE
pacnonoxeHne HUTEN B TKaHW MeHseTcs. Ha mu-
Kpocpesax TKaHM BUAHO (puC. 3, 5), YTO HUTU OCHO-
Bbl M YTKA MMEIOT BO/MbLUIYKO BENMYMHY Yra M3rnba
(bc < b'c',ef < e'f"),uTo NoATBEPXKAAETCS pealb-
HbIMWM 3aMepaMu BbICOTbl BOJIHbI M3rMba HuTew
OCHOBbl M yTKa Ha Bcex 0bpasuax MMKpOCpe3oB
(h,<h', b, <h').

5. leomeTpuyeckas NIOTHOCTb TKaHM MO OCHOBE
1, 3anpaBneHHoM Ha cTaHke (kateT ED Ha puc. 4),
6onbLue, 4eM reoMeTpryeckas NA0THOCTb OCHOBbI B
TkaHu ', cHsiToi co cTaHka (kateT E'D' Ha puc. 5).
[laHHoe HepaBeHCTBO OObACHSAETCS COKpalLeHUEM
LIMHBI YTOUYHBIX NPOKMAOK MO OCHOBHbIMMK Nepe-
KPbITUSIMU, YTO ABNSETCH CNEACTBMEM penakcaum-
OHHbIX NPOLLECCOB B HUTAX MOC/E CHATUS HArpy3Ku
M NPUBOAWUT K OOPa30OBaHWUIO «MHOFOCIOMHOCTUY
TKaHu.

6. [lnMHa OCHOBHbIX M YTOYHbIX NepeKpbITUi f,
(fy) COKpALLAeTCs Noc/ie CHATUS TKaHM CO CTaHKa U
CTAHOBMTCA PaBHOM f ', (fy'). JT0 9BNeHne 0cobeH-
HO SpKO BbIPaXXEHO Ha y4acTkax pannopra, KoTo-
pble UMET ANIMHHbIE OCHOBHbIE U YTOYHblE Mepe-
KpbITHS.

7. BbicoTa BOSIHbI M3rnba HWTEN OCHOBbI (YTKa)
(bc v b'c'), onpepeneHHas oT cepenuHbl NepBOro
nepeKpbITUS, NOJ, KOTOPbIM HaxO4MTCS MONOBWMHA
HUTEN NPOTMBOMOMOXHOM CUCTEMBI, U OO CEepeau-
Hbl BTOPOro nepekpbiTus (ac 1 a'c'), umeet bonee
peanbHble 3HaYeHus, YeM BbICOTa BOJHbI M3rnba

(26 |

HWTEW, onpedeneHHas no Mmetoauke [18-21] Ha
yyacTKe nepeceyku (To eCTb Ha y4yacTke nepexopna
HWUTK C IMLA HA M3HAHKY TKaHMK).

AHanu3 npeactaBneHHbIX HAbNOAEHUI NOKA3bI-
BaeT,uTO Hanbonee ynoOHBIMU KPUTEPUAMM OLLEHKM
B3aMMHOI0 PaCrosIOXEHUS HUTEW B TKAHU SBNSIKOT-
cs Gopma 1 BbICOTa BOJHbI U3rMba HUTEWM OCHOBBI
M yTKa. BbicoTa BOMHbI M3rnMba, B CBOKO o4epenp,
SBNSETCS MapamMeTpoM Ansa onpepenexHus @asbl
cTpoeHus TkaHu [8]. [o3aToMy Ans oueHKM Xxapak-
Tepa M BEIMYMHbI B3aMMHOIO pa3MeLleHUs HUTER
B TKaHWM KOMOWMHMPOBAHHOIO NepenaeTeHus onpe-
nensncs nopanok dasosoro crpoeHus (MAC) TkaHu
B YCUJIOBUSIX 3aMpPaBKM M M3rOTOBNEHUS HA TKALLKOM
CTaHKe W Moc/e CHATUS CO CTaHKa M cTabununsaumu
CTpyKTypbl. [1ng 3T0r0 no metoauke [16] paccumTbl-
Ba/IMCb KO3PDMLUMEHTbI BOMH M3rMOOB HUTEN OCHO-
Bbl Khn u yTKa Khy NS ABYX COCTOSIHUI TKAHMU:

Kn="h,/|d, 1)
Kn=h,|d, 2)
@ =9 -4Kp, 3)
D = 4Ky + 1. 4)

Takxe B COOTBETCTBMM C MPUHSATON METOAMKOM
NpoeKTMpoBaHua TkaHel [17] Bbin TeopeTuyecku
paccyuTaH nopsaok GasoBoro CTpoeHUs TKaHu. Pe-
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3yNbTaTbl paCYeToOB NpeAcTaBeHbl B Tabnuue 2.

AHanus [aHHbIX, npeacTaBAeHHbIX B
Tabnuue 2, NOKasbiBaeT, YTO MOpsSAoK (a3oBoro
CTPOEHUS TKaHM NOC/e CTabuamsawmm ee CTPYKTYpbI
6onblue, yem nopafok Ga3oBOro CTPOEHUS TKaHU B
YCI0BUAX 3aMpPaBKM HA TKALKOM CTaHKe. 3TO 00b-
ACHSAETCS TeM, YTO B YCIIOBMAX 3aNpPaBKM Ha CTaHKe
MONIOXKEHME CUSTbHO HATSIHYTbIX HUTEN DUKCUPYETCS
paboymMMu opraHamm TKaLKoOro cTtaHka. [locne cHs-
TMS CO CTAHKA U NPEKPALLEHUS LEeNCTBUS HArpy3KM
HUTW B TKaHW NbITAIOTCS BEPHYTHCS B paBHOBECHOE
COCTOSIHMSA 3a CYET yNpyrux cui. B pesynstate HUTKU
OCHOBbI W YTKa NOMy4atoT bonee CUNbHbINA U3rnb u,
Kak CneacTBME, YBEIMUMBAETCS NOPSAOK (Pa3oBOro
CTpoeHMs TKaHW. Takaa xe TeHAaeHums Habnwpa-
Nnacb Npu UCCNeoBaHMM 00pa3LLOB TKaHeWn Apyrux
KOMOUHMPOBAHHbIX NEepenieTeHU.

Mpu 3TOM Hapo OTMETUTL elle OAHO SBJEHME,
KOTopoe Habntopanoch Npy NpoBeAeHUM AAHHOTO
akcnepumeHTa. [1ns Bcex 06pasLoB TKaHel nocse
CHATMS CO CTaHKa nopsaok (asbl CTpOeHus cTpe-

Tabnuya 2 - NMopsdok ¢a3z08020 cmpoeHus MKaHu

MapameTpsl h
HUTEl 1 d d h h

TKaHU

o

B ycnosusax

3anpaskn Ha | 0,384 | 0,352 | 0,395 | 0,419 | 0,943

CTaHKe

Mocne cHaTUS
CO CTaHKa

PasHuua 0,009 | 0,004 | 0,193 | 0,032 | 0,361

CMMUCOK MCMONTb30OBAHHDbIX
NMCTOYHMKOB

1. CknaHHukos, B.M1. (1984), CmpoeHue u kavecmso
mkaeli, MockBa, Jlerkas v nuwiesas NpoMblIl-
JIEHHOCTb, 166 C.

2. BacunbuenkoBa, H.B. (1983), WccneposaHue
B/IUSIHWUS CTPYKTYPbl TKAHEM Ha ycaaky OT CTUPKMU,
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0,393 | 0,348 | 0,588 | 0,451 | 1,304

MUNCA K CpedHeMy 3HauyeHuto, TO ecTb K 5 dasze
CTPOeHMs Kak Haubonee paBHOBECHOMY COCTO-
aHMt0. OQHAKO MHTEHCMBHOCTb NPUBAMXKEHUS K
CpefHeMy 3HAYEHMI0 3aBUCMT OT OCODEHHOCTEN
nepenyieTeHns TKaHu.

BbIBOL,

Mpu npoekTMpoBaHUM U GOPMUPOBAHMMU TKAHU
KOMOUHMPOBAHHOIO MepenneTeHns HeobxoanMo
YUUTbIBATb PaKTOPbI, KOTOPbIE BAMSIIOT HA U3MeHe-
HWe nopsiaka Ga3oBOro CTPOEHUS TKAHU B npoLecce
BCero umkna ee hopmupoBanus. K HUM oTHoCATCS
TEXHO/IOTMYEeCcKMe MapaMeTpbl 3anpaBku TKALKOro
CTaHKa, MOTHOCTb TKaHW, TONLLMHA HUTEN, Hanu4me
B panopTe nepenseTeHns TKaHW y4acTKOB C A/IWH-
HbIMU OCHOBHbIMU W YTOYHbIMU MEPEKPLITUSAMM, C
60/IbLIMMM HAaCTUNAMM, CUMMETPUYHOCTL pannopTa
nepenyieTeHus, penakcalMoHHble NPOLECCchl nocie
CHSTMS Harpysku. Bsanmopencrame 3tux Gaktopos
MO3BOJIUT COXPAHWUTb 3a4aHHYHO MPKU NPOEKTUPOBa-
HWW CTPYKTYPY TKaHW, KoTopasi obecrneunt ee Heob-
XOAMMble CBOMCTBA W BHELLUHWI BUA,

ndC APC TKaHK
K K no n:;c noc (Teope-
k, h, | ocHo- TKaHM | TUuecKoe
Be yTRy 3HayeHue)
1,029 1,19 5,116 424 | 4,678
4,208

1,496 | 1,296 | 6,984 | 3,82 5,402

0467 | 0,106 | 1,868 | 042 | 0,754
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