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Beenenue

TekcTuiibHasA MPOMBIIIJIEHHOCTh SIBJISIETCA CAaMOM KPYIHOW OTpacibi0 Hapo-
HOrO XO3siMcTBA. M3menust 3TOM M IIBEMHOW NPOMBIILIICHHOCTh BCErJa U BE3JE
HY)KHBI Ye€JIOBEKy. 3HAUWTENbHAs pPOJIb B PEIICHUU MpoOJeM, HalpaBICHHBIX Ha
yIy4IlIEeHUE KayecTBa MaTepuaioB Il OACKIbI, MPUHAIJICKUT HUCCICAOBAHUSIM B
00JIaCTH TEKCTUILHOTO MAaTEPHAIIOBEICHUS, CO3JAHUS PAIMOHAIBHBIX PEKUMOB
MIPUMEHECHUSI MATEPUAIOB TMPHU HM3TOTOBJIEHUHM OAEKIbl MACCOBOTO IPOU3BOJICTBA.
HccnenoBanne 3KCILTyaTallMOHHBIX CBOMCTB MaTEpHAJIOB ISl OJICK/IbI IpHoOpeTaeT
Bce Oosiblliee 3HaueHUE Onarojapsi IMMPOKOMY BHEAPEHHUIO B TEKCTHJIHLHOE IMPO-
M3BOJICTBO XMMHYECKHX BOJOKOH M HHUTEH. OKCIUTyaTallMOHHbIE CBOMCTBa Mare-
pUaJoOB U3 HATypajJbHOTO ChIPbS OOECIEUMBAIOTCS KOMIUIEKCOM CTPYKTYPHBIX
MapaMeTpoB B — YHCIOM HHUTEH HA €AWHUIYYy IUIONAAY Marepuana, JIMHEHHOU
IUIOTHOCTBIO, KAYECTBOM MCXOJHOTO ChIPbS M BUJOM OTICIKA. XUMUUYECKUM ITYTEM,
MOKHO TOJYYUTh MATEPHUAIbl C 33JJaHUSMHU IKCIUTyaTallHOHHBIMU CBOMCTBAMU IPHU
MHUHHMAaJIbHBIX 3aTpaTax ChIpbS U NMPUMCHEHUH HanOoJiee YKOHOMHUYHBIX TEXHOJIO-
IMYECKUX IIPOIIECCOB — TKAYECTBA, BSI3aHMS, CIOCOOOB ITPOM3BOJICTBA HETKAHBIX
MaTEPHUAJIOB U JIp.

Jns  mpoeKTUpOBaHUS MaTepHaIOB ¢ TpeOyeMBIMH AKCIUTyaTallHOHHBIMH
CBOMCTBaAaMHU HEOOXOAUMO CUCTEMATUYECKHU MPOBOJUTH UCCIEIOBAHUS aCCOPTUMEHTA
MaTepUaJioB B IIEJSX HAKOIUJICHUS] JAHHBIX U BBEJCHUS HAYy4YHO OOOCHOBAHHBIX
HOpPMAaTHUBOB MOKAa3aTEJIE KauecTBa.

Pacmupenne accopTUMEHTa MaTepuaioB ISl OJCKIbl U CBSI3AHHBIE C ITUM
YBEJIMYCHHUE BBIMTYCKA W OOHOBJIEHHWE BHJIOB OJCKIBI OMPEICISIIOT Pa3IMYHbIC
TeHJIeHIIMU Oojee Tiyookoro AuddepeHIupoBaHrs MPU UCTIOIB30BAHUS OICKIbI,
U3MEHEHUs TpeOOBaHUM K CpOKaM UCIOJb30BaHUSA W3JCIUNH U KPUTEPUSIM
MPUTOAHOCTA W3ACIUW JUIsL OKCIulyatanuu. llosiBieHue BepXHEM OIEKIbl U3
KOMIUJIEKCHBIX JBYXCIIOMHBIX U MHOTOCJONHBIX MAaTE€PUATIOB, HICKYCCTBEHHBIX KOXH,

3aMIllFM, CHHTCTHYCCKHX TPHKOTAXHLBIX IIOJIOTCH H TKaHeﬁ, I[Y6J'H/IpOBaHHBIX
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HUCKYCCTBEHHBIM MEXOM, KypTOK U TajdbTO U3 KYPTOUHBIX CHHTETUYECKUX
MATEPUAJIOB, MAJIBTO W3 MCKYCCTBEHHOIO MEXa INPUBEJIO K CYIIECTBEHHBIM
U3MEHEHUSIM TpeOOBaHUW K TPAIUIIMOHHBIM BHJIaM BEpXHEH OJIEKAbl — 3UMHHUM U
JIEMHUCE30HHBIM TaJbTO M3 MIEPCTSIHBIX TKaHEW. DTO U3MEHEHUE MPOSBIAETCA B
CTPEMJICHUU K OOJIETYCHUIO OJICK[IbI, MOBBIIMICHUIO €€ 3CTETUYECKOrO0 YPOBHS IO
KOHCTPYKIIUH, OTJENKE, GOPMOYCTOUUHUBOCTH.

[losiBieHME HOBOTO AacCOpPTHUMEHTa OOYCIOBUIM HEOOXOJUMOCTh Pa3BUTHUSA
MCCJIEIOBAHUM JKCIUTYyaTallMOHHBIX CBOMCTB MATEpUAJIOB C YYETOM CHEIU(MUKH HX
nepepadOTKH B IIBEHHON MPOMBIIIJIEHHOCTH U UCTIOIb30BaHUS.

[IpoBepeHHbIE, TPaAUIIMOHHBIE KPUTEPUU KAa4ECTBA — MPOYHOCTH, YIJIMHEHHE,
M3HOCOCTOMKOCTh — HE AAOT MOJIHOW XapaKTepUCTHKW MaTepuainoB. bonbinoe 3Ha-
YEHHUE TMPUOOPETAIOT XapPaKTEPUCTUKH PA3JIBWKKKA HUTEHM B TKaHAX U IIBaXx,
(GbOpMOYCTOMUYMBOCTH, >KECTKOCTH, nedopmanuu Mpu MallbIX Harpy3kax, CMHHa-
€MOCTH, OCBIITAEMOCTH, U3HOCOCTOMKOCTU C OLIEHKOW W3MEHEHHs BHEIIHETO BHUJA,
TPEHUSI O TMOBEPXHOCTh MATEPUAIOB, YCaAKH TPU BIAXKHBIX M TEIUIOBBIX
BO3JICMCTBUSIX, THTUEHUYECKUX U TETUIO3AIIUTHBIX CBOMCTB.

Hcxons u3 mosioKeHUs, YTO KaueCTBO — 3TO CIIOCOOHOCTh YAOBJIETBOPSTH Tpe-
OOBaHMSM Ha3HAYEHUS W3MEIUS W YCIOBUW €ro JKCIUTyaTalluu, HCCIIECIOBAHUS
MaTepUaioOB MPOBOAAT MapAIUIEIBbHO C UCIBITAHUSIMUA FOTOBBIX U3JIEIIUNA B PEAIbHBIX
YCJIOBUSIX HOCKHU. [IpM OMBITHBIX HOCKaxX H3YyYalOT XapaKTep ASKCILUTyaTallMOHHBIX
BO3JCHUCTBUI, NHTEHCUBHOCTh M KUHETHKY W3MEHEHUs CBOWCTB W3HEIUS U MaTe-
pHAJIOB, YCTAHABIMBAIOT JOJITOBEYHOCTh M3AEIUSA U XAPAKTEPUCTUKU CBOMCTB, OIpE-
JEJSIOIME HECIOCOOHOCTh M3JeNusl K JalbHeWIlIel SKcruryaTauuu. Pe3ynbTaTsl
OMBITHBIX HOCOK MO3BOJISIIOT OLEHUTHh PEAJIbHOCTh HOPMATHUBHBIX MOKa3aTeleil Ka-
YeCcTBa MAaTEPHUAJIOB U CITy>KaT UCTOUHUKOM JAHHBIX JJIsi pa3pabOTKH J1ab0opaTOPHBIX
METOJI0B UCIIBITAHUI, MOJICTUPYIONIUX SKCILTyaTallMOHHbBIE BO3/ICHCTBHUS.

B nocnennue aecATuneTve 04eHb MIMPOKOE PAa3BUTHUE MOTYUUIIA UCCIIECTOBAHUS
M0 CO3/IaHUI0 TEXHUYECKUX TpeOOBaHUM K MaTepuagaM OAeXKAbl. DTH pa3pabOTKU

OCHOBAHBI Ha pE3yJibTaTaX HCCIICIOBAHUS MATCPHAJIOB B OIIBITHBIX HOCKAX, JAHHBIX
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WCITBITAHUN MaTEPHUAJIOB BBIITYCKAEMOTO aCCOPTHUMEHTAa M HOBBIX pa3paboToK, 0000-
HICHUU OMbITa NEepPepabOTKU MaTepHaloB B IIBEHMHOW MPOMBIILICHHOCTH, OT3bIBAX
MpeACTaBUTENIed TOPTrOBIM U TMOTpeOuTenel o peanu3zalud U3ACIUA U HX
AKCIUTyaTaluu.

B Azepb6aiimkane 3a mocieqHue JECATUIIETHS CTadu 0co00€ BHUMaHUE YACNATh
Pa3BUTHIO XJIOMKOBOJICTBA. 3aMETHM, YTO XJIOTIOK BbIpaiuBaercs B Oojee yem 20
palioHax HalIEH CTPaHBbI.

OTtkpeiBiIMEcs B A3zepOaiiskaHe HOBbIE IPEANPUATHS TEKCTUILHON U IIBEHHOM
MIPOMBIIJICHHOCTH B KaU€CTBE ChIPhs, UCIIOIB3YIOT UMEHHO XJIOTIOK BBIpAIIMBAEMbIN
y Hac. Hanpumep, «Gilan Tekstil Parki», ucnonszys B AzepOaiiikaHe XJIOMOK B
KauecTBEe ChIpbS JJI TPOU3BOJACTBA Pa3HOOOpPA3HOM MPOAYKIIMH, OKa3bIBACT
OOJIBIIIYIO TIOJIEPKKY PAa3BUTHIO MPOMBINUICHHOCTH. [Ipou3BoguMas e€ nmpoayKius
usrotaBiuBaercs 3 100%-Horo xjomka, HE COACPKUT KAKUX-TMOO XMMHYECKUX
npumeceit 1 6e301macHa JjIs 37[0pOBbs YEIOBEKA.

TexkctunpHblii mapk Gilan, Hayana cBow JesTenbHOCTH B 2012 romy B
Cywmraunte. B mapke, B KOTOpbI BXOAST MPEANPUATHS JIETKOW MPOMBIIIIEHHOCTA —
TKalKasi, KpacwibHas | IBeHHass (HaOpuKH, MPOU3BOJAUTCS TEKCTUIb HU3 BBICOKO-
KaueCTBEHHOTO a3epOalKaHCKOTO XJIOMKA.

Kpome storo B centsiope 2017 roga ObuT 3a5I0KEH MPE3UICHTOM PECITyOINKH
NnbxamoM AmnueBbM  GyHIAMEHT MUHTSTYEBUPCKOTO IPOMBIIIJIEHHOTO —TapkKa
(MIIIT). 3aecy mpegycMaTpUBaETCsl €KEroIHbINA BBITYCK 20 ThICSY TOHH XJIOIKOBOM
MPSIKHU, 3 THICSIY TOHH aKPUJIOBOU MPSKU U CTOJIBKO K€ - MIEPCTIHON MPSIKU.

[IpsineHne pa3auyHBIX BOJIOKOH O CBOEW MPUPOJE, a TaKKe JJIMHE, TOHUHE,
KaueCTBY MPOU3BOJUTCS MO PA3IMYHBIM CUCTEMAaM, YTO OKa3bIBAET CYIIECTBEHHOE
BJIMSIHUE HA Ka4€CTBO TOTOBOM MPOTYKIIUH.

Xnom4aroOyMaxkHasi TpspKa SIBIsIETCA 0oJjiee PacIpOCTPAHCHHBIM BHJIOM
CBIpbS IS PA3IUYHBIX IMBEWHBIX wu3aenuil. OH mepepabaThIBacTCs IO TpeM
CUCTEMaM Ha KOJbLENPSAWIbHBIX MAIlIMHAX: KapJIHOM, rpeOCHHOM 1 annapaTHOU 1

Oe3BepeTeHHBIM  crocoboM.  Ilo  kapaHoii cucteme — mepepabarbiBaeTcs



CPEOHEBOJIOKHHUCTBIN XJIOMOK, KOTOPBIM NPOXOJUT BCE OIEpalMU MPSICHUS 3a
uckioueHueMm rpeobnedecanus (11,8-83,3  Tekc). Ilo rpebGenHol cucteme
nepepadaThIBa€TCs  AJIMHHOBOJIOKHHUCTBIA — XJIOTOK, KOTOPBIM MPOXOAMT BCE
onepauud. [lonydyennas npsixa OTaIMYaeTcs TaAKOCThIO, MPOYHOCTHIO, POBHOCTHIO,
tommuHon  (5,8-15,4 Ttekc). Ilo ammaparHol cuctemMe IepepadaThIBAIOTCS
KOPOTKOBOJIOKHUCTBIA XJIOMOK M OTXOJbI NPSAWIBHOTO MPOU3BOJCTBA, IPU STOM
criocobe BaTKa Mocie KapAO4yeCaHHs JACTUTCS Ha OTICNbHBIE MOJOCKH, KOTOPHIE
CKPYYMBAIOTCS B POBHUILY U IOCTYNAIOT Ha MPSAAWJIbHBIC MAIIMHBL. AnmnapaTHas
npsika ToJsictast (50-250 Tekc), mymucTasi, pbixJias, HepaBHOMEPHAas MO TOJIIUHE U

IPOYHOCTH.



I'JIABA 1. JUTEPATYPHBIN OB30P

1.1. Cblpbé AJIA IIPOU3BOACTBA TEKCTUWIBHBIX MaTEpHUAJI0OB

[lon TEKCTUIBHBIMA TOBapaMHU IOHUMAIOT H3JEIUSA, KOTOpPHIE TOJy4aroT U3
BOJIOKOH Pa3UYHOro MpOHCXOxkaAeHHs. be3 mpeaBaputenbHON MX MepepaboOTKH B
NpsKYy WIM TKaHU M3 BOJIOKOH BBIPA0ATHIBAIOT JUIIL HEKOTOPHIE TEKCTHJIHHBIC
U3JIeTUsl, HallpuMep BaTy, ETPOBbIC U BOMJIOUHBIE U3/IETUSl U HETKAHbIE MaTepUAIIbI.
OCHOBHYIO XK€ MaccCy BOJIOKOH MepepaldaThiBalOT B MPSIKY M HUTH, U3 KOTOPHIX B
JAJbHEUIIIEM TMOJTYy4YaloT TKAaHW, HUTKU, TPUKOTAXHbIE W3IENHS, THOIb, KPY’KEBa,
JICHTHI U T.JI.

Cpeny TEKCTUIIBbHBIX W3ACINN HAauOOJBIINI yACIbHBIM BEC 3aHMMAIOT TKaHH,
KOTOPBIE M3TOTOBISIIOT ITYTEM CJIOKHOTO TEXHOJOTHYECKOTO Mpolecca: MpsICHHUS,
TKa4€CTBA U OTICIIKHU.

TkaHbIO HA3BIBAIOT TEKCTUJIBHOE H3/ENIhe, KOTOpoe o0pa3yercs Ha TKALKOM
CTAaHKE B PE3yJbTaT€ MEPEIUVIETEHUS B3aUMHO MNEPNEHAUKYISPHBIX IPOIOIBHBIX
(OCHOBHBIX) M TOINEpPEYHBIX (YTOUHBIX) HUTEH. IIpogosibHBIE HUTH Ha3bIBAIOT OC-
HOBOW, a IONIEPEYHBIE — YTKOM.

[To kpasm BIOJIb MOJOTHA, C 00EUX CTOPOH TKaHH, PACIOIATAIOTCS KPOMKH, T.€.
MOJIOCKM TKAaHW M3 OCHOBHBIX U YTOYHBIX HUTeH. KpoMmku mnpumarT TKaHIM
CTOMKOCTbh, YTO HEOOXOUMO JIJIsi TEXHOJIOTHYECKUX 00pabOTOK U TIPOJAXKH.

Buemnuii Buja, CBONCTBAa M Ha3HAY€HUWE TKAHU 3aBUCAT OT psaga (HaKTOpoOB,
OCHOBHBIMH W3 KOTOPBIX SIBJIIIOTCS CIETYIOIINE:

- BUJ] BOJIOKOH, COCTaB CMECH;

- CTpOCHHUE MPSKHU (HOMEpP, KpyTKa, YACIIO CIOKECHUM);

- CTpOEHUE TKaHU (MEPEIJIETEHHE OCHOBBI C YTKOM U YHCIIO HUTEH OCHOBBI U
yTKa);

- XapakTep OTJEIKU U BUJ PUCYHKOB Ha TKaHU;

- CO6JHOI[€HI/IG TCXHOJIOI'MYCCKOI'0O PCIKHNMaA ITPOU3BOACTBA TKaHeﬁ;



- COOTBETCTBUE TKAHH YTBEPKIACHHBIM CTaHAApTaM, TY U 3TaloHaM.

ChIpb€ M1 U3rOTOBJICHUS TEKCTUIBHBIX M3ACNIUNA (TKaHEH, HUTOK, BaThl U JIp.)
CJIy’KaT BOJIOKHHUCTbIE MaTE€pHUaJibl (BOJIOKHA).

BonokHaMu Ha3bIBalOTCS TOHKME M TMOKHE Te€a, Yy KOTOPBIX JUIMHA BO MHOIO
pa3 IpeBbILIAET UX MONEPEYHBIE Pa3MEPBI.

[To cBOEMYy NPOMCXOXKJIEHUIO BCE TEKCTUJIbHBIE BOJIOKHA IOAPA3JEISIIOTCS Ha
HaTypaJbHbIE (IPUPOJHBIE) U XUMUYECKHUE.

HatypasibHble BOJIOKHA OBIBAlOT OpraHUYECKHE (PACTUTENBHOIO U KMBOTHOTO
MIPOUCXOXKJICHNA) U Heoprannyeckue. OpraHnyeckre BOJIOKHA PACTUTENBHOTO IMpPO-
MCXOXKJIEHUS B CBOIO OUEpEb JACIIATCI HA CEMEHHBIE: XJIOMOK, BATOYHUK (JACTOYHUK )
U Jp.; TyOsiHbIE, OJlyyaeMble U3 CTEeOJIs: JIEH, IEHbKA, JDKYT, KeHad, KEHbIPb, paMu;
JMCTBEHHBIE: CU3ajlb, HOBO3EJIAHJCKUI JieH U Ap. K BOJOKHaM >KMBOTHOIO IMPOMC-
XO0XICHUS OTHOCATCS BOJIOKHUCTBIA MOKPOB KUBOTHBIX (OBEL, KO3) U BOJIOKHA, BbI-
pabaTbIiBacMble T'yCEHHIIEH TyTOBOro Ienkonpsana. K HeopraHm4eckuMm BOJOKHAM
MPUHAJIEKUT acOECT.

XHWMHYECKHE BOJIOKHA MTOAPA3IEISIOTCS HA HICKYCCTBEHHBIE U CHHTETUYECKHUE.

XUMHUYECKHE HCKYCCTBEHHBIE BOJIOKHA OBIBAIOT OPraHMYECKUE M HEOPraHu-
gyeckrue. OpraHn4eckre BOJIOKHA MOAPA3IEISIOT HA UCKYCCTBEHHBIE, MTOJIy4aeMble U3
IPUPOJIHBIX BBHICOKOMOJIEKYJISIPHBIX COEAMHEHUN (LEJUTI0I03bI, Oelika), U CUHTETH-
YECKHUEe, BbIpaOATHIBAEMbIEC CJIOKHBIM XHMHUYECKUM NYyT€M — CHUHTE30M MPOCTBIX
XUMHYECKUX COECTUHEHUM (KaMEHHOYTOJbHOM CMOJbI, HEPTH, MPUPOIHBIX T'a30B U
Jp.).

K XuMHUYECKHUM HCKYCCTBEHHBIM BOJOKHAM M3 MPUPOAHBIX BBICOKOMOJIE-
KYJSIPHBIX COEIMHEHHMI OTHOCATCA BOJIOKHA M3 LIEJUIHOJIO03bl (BUCKO3HBIE, MEIHO-
aMMUa4yHoeE, alleTaTHOE) U OEIKOBBIC (M3 Ka3eHHA).

XUMUYECKHE CHHTETHYECKHE BOJIOKHA OBIBAIOT HECKOJBKUX TPYMI: IOJIH-
aMUIHOM (KampoH, DHAH]I, aHU]); MTOIUI(GUPHON (JTaBCaH); TOJUAKPUIIOBOUN (HUTPOH);

MOJIMBUHWIXJIOPUTHOM (XJIOPUH U Ip.).



K HeopraHm4eckuM HCKYCCTBEHHBIM BOJOKHAM OTHOCSATCS MHHEpPaJIbHBIC
CTEKJISTHHBIE 1 METAJIMYECKUE.

HecMmoTtps Ha TO, 4TO MO XMMUYECKOMY COCTaBy OpPraHMYECKHUE HATypaJibHbIE U
XMMHYECKHE BOJIOKHA OYEHb Pa3HOOOpa3HbI, BCE OHU MPHUHAIECKAT K BBICOKOMO-
JEKYJSPHBIM COCAUHEHUSIM.

Monekynbpl TaKMX COEAUHEHUW COCTOSIT W3 COTEH ThICSY aTOMOB, CBSI3aHHBIX
MEXy cO00M BaJIEHTHBIMU CBA3SIMH M MMEIOIIUX OOJBIION MOJEKYISIpPHBIA BeC (OT
HECKOJIbKHX COTEH JI0 HECKOJIbKUX MUJUIMOHOB).

BonokHa MOryT ObITh 3J€MEHTAapHBIMU U TEXHUYECKUMH. DIIEMEHTAPHBIE BO-
JIOKHA (HampuMep, XJIOMOK, WIENK) — 3TO TaKUe OJAMHOYHBIE BOJIOKHA, KOTOpBIE HE
nenarcs Ha O0osjee Menkue. TexHuueckue BOJOKHA (JIeH, IEHbKAa U Jp.) COCTOAT U3
AIIEMEHTApPHBIX (OMHOYHBIX ), COEIUHEHHBIX BMECTE.

DnemMeHTapHbIe BOJIOKHA, UMEIOIIME OONbBIIYIO JJIMHY, Ha3bIBAlOT Takxke (u-
JIOMEHTAapHBIMU HUTSMH, UM MOHOBOJIOKHOM. DJIEMEHTAPHBIE HUTH, COCIUHEHHBIE
MeXAy co00il CKiieMBaHMEM (HATypajbHBIM IIENK) WM KpydeHHEM (HaTypajbHbIE
WM XUMUYECKUE BOJIOKHA), OTHOCSAT K KOMIUIEKCHBIM HUTAM. I[locneaHue mMoryt
COCTOSITh U3 PA3JINYHOTO KOJIMYECTBA AJIEMEHTAPHBIX HUTEH.

HcKycCTBEHHBIE W CHUHTETUYECKHE BOJIOKHA B BHJIE KOPOTKMX OTPE3KOB
HEKPYUYEHBIX 3JIEMEHTAPHBIX BOJOKOH HA3bIBAIOT IITANEIbHBIMHU.

BoJioKkHA pacTHTEJBLHOI0 MPONCXO0KICHUS.

Xuonok. XJIOMOK TpeNCTaBisieT co0OM BOJIOKHA, TOKPHIBAIOIINE CEMEHA
pacTeHusl XJOMYaTHUKA. XJIOMYAaTHUK MPOU3PACTa€T B MECTHOCTSAX C TEIJIbIM
KJIMMATOM.

XJonyaTHUK uMeeT BUA Kycta BbicoToil oT 60 mo 170 cm. Ilocne uBerenus Ha
xjomuatHuke (puc.1.1) 3aBsi3pIBaeTCA M0/ B BUJI€ KOPOOOUKH, UMEIOIIECH 3-5 THE3/I.
B xaxmoM rHe3ge nmomemaerca 5-9 ceMsiH, MOKPBITHIX JJIUHHBIMAU TOHKUMH BO-
JIOKHAMH U TYCTBIM MOAMYIIKOM.

XUMUYECKHUI COCTaB BOJIOKOH XJIOTIKA MpHuBeaeH B Tabnuie 1.1, ux pusznueckue

cBoiicTBa B Tabnure 1.2.



Tabmuma 1.1

XumMuyecKkune CBOiCTBa XJI0MYATOOYMAKHOIO BOJIOKHA
Harvero- M3MeHeHns BOJIOKOH MO ACHCTBUS PA3IMYHBIX XUMUYECKHUX BEIECTB
Xumuuec- Konuentpupo- PazbaBnen- | KonuentpupoBan 85%-noii my-
BaHHE . Pa3b6aBnennoro . XapakTep ropeHus
KHH coCcTaB BaHHOTO HOTO pacTBOpa | HOTO pacTBOpa | pPaBBHHON KHCIIOTHI
BOJIOKHA pacTBopa eKoro areToHa
HATDHS pacTBOpa HEeOopraHu- HEOpraHM4YeCKuX | WM (EeHoJa KOH-
P €JIKOTO HATPHUS | YECKHX KHUCIIOT KHCJIOT IICHTPUPOBAHHOTO
HarypanbHbie
Xmomnoxk Henmronosa 3aMeTHOro Oo6pabotka [Ipu neitctBun Bonokna He pacTtopstorcs He Cropaet ObICTpO
JIEHCTBUA HA BO- | BOJIOKHA (25%- KHUCJIOT U pa3pymarTcs IIpU TEMIIEpaType | PacTBOPSIOT | SIPKUM ILIAMEHEM C
JIOKHO HE OKa3bl- HBIMH MTOCIIEAYIOLIEH 15-22° cA o0Opa3oBaHuEeM
BAeT; HO IpU pacTBOpammu) CyIIKe JIETKOTO TIeTIa; 3amax
KHUITAYCHHH C BbBI3bIBACT BOJIOKHa JOKEHOMN 6YMaI‘I/I
JOCTYIIOM BO3yXa| Ha0yxaHue, paspymaioTcs
MPOUCXOIUT OKHUC- pu
JICHUE LEJUTIONO3bI;|  UTUTEIEHOM
MPOYHOCTh BOJIOKHA| BO3/CHCTBHH -
CHIDKAETCS paspyleHue
Tabmmma 1.2.
Du3nKo-MexXaHH4eCcKHe CBOICTBA XJ10M4aT00YMAaKHOT0 BOJIOKHA
Cpennsis TOHUHA [TpoyHOCTH Ha pa3pbIB
[Ipounocts I'urpockonuyHOCTS,
PaspsiBHas PaspsiBHOE R
HanmenoBanue . Pasmep IIpenen MOKPBIX %o TIPU OTHOCHUTEb-
Mertpuueckuit JUTMHA o YIJIMHEHHE, | Y. BeC .
BOJIOKOH MOINEPEYHHUKA, MIPOYHOCTH, | BOJIOKOH, % o HOM BJIaJKHOCTH
HOMEpP CyXoro 2 %) o
i KI/CM OT TIpOY- BO3YyXa 65%
BOJIOKHA, KM
HOCTHU CYXHUX
XJ10noK
CpeaHeBOIOKHUCTBIN 4500-6000 20-25 24-25 36-52 115-120 6-8 152 7.9
TOHKOBOJIOKHUCTBIT 6000-8000 15-20 7-9 '




[Ipn moaHOM CO3pEeBaHHWM XJIOMYATHUKA KOPOOOYKH PACKPBIBAIOTCS, OOHAPY-
JKMBasi BOJIOKHA xJionka. Co3peBaHue MIOJ0B HA OJTHOM U TOM K€ KyCTE€ MPOUCXOIUT

B Pa3HOC BPCM:, IIOOTOMY C60p XJIOIIKA IMMPOBOAUTCA B HCCKOJIBKO ITPUCMOB.

Puc.1.1. KycT 1 pa3BuTHe XJIOMYATHUKA:
1-nerok; 2-nmuct; 3-He3penas kopoOouka; 4-packphIBaroniasics KopoOoUka; S-1eTydka u ceMsH; 6-

CTBOPKH KOPOOOYKH; 7-TUITBI BETBICHUS; 7(h-TipenensHoe; 7u-HenpenenbHoe ¢ YKOPOUSHHBIMU
MEXIO0Y3JIUAMU; /B-HEMPEIEIBbHOE C MEKIOY3IUAMU CPENHEN IUIUHBI; /T-HENPENEIbHOE C
JUIMHHBIMU MEKI0Y3JIUAMU.

Ha XJIONKOOYMCTUTENBHBIX 3aBOJAX XJIOMOK-CBIPEL] MPOXOIUT IpPEABaApPU-
TEJIbHYK0 OYMCTKY, OTIACJICHHE BOJIOKOH OT CEMSIH, YACTUYHYHK) OYHUCTKY BOJIOKOH,
MIPECCOBAHUE M YMAKOBKY MX B KHIMbL. OTHOIIEHHE BECHl MOJYYEHHOI'O BOJIOKHA K
BECY XJIOTIKA-ChIPIIa Ha3bIBACTCS BBIXOJAOM XJIOMKA-ChIpia u coctaisieT 30-40%.

[Tocne orneneHHs: BOJIOKOH HAa CEMEHAX XJIOMMYATHUKA OCTAETCS KOPOTKUU MyX,
KOTOPBIA CHHUMAETCS MYTEM JIBYX-TPEXKPATHOIO MPOMYCKAHUS 4YE€PE3 IyXOOTIEIH-
TesbHbIEe MaluHbl. [Iyx qmuHou ot 12 1o 15 MM ucnosib3yercs B IpOU3BOACTBE Ba-
ThI, @ B CMECH C 00Jiee TIMHHBIM XJIOMKOM — JUTsI TIOJyYEHUS MPsiKa HU3KUX HOMEPOB.
bonee kopoTkue BOJIOKHA MPUMEHSIOT B MPOU3BOJCTBE OyMaru, MCKYCCTBEHHOTO
1eKa, IIacTUYEeCKUX Mace U T.J. M3 OUMIIEHHBIX OT IMyXa CEeMSIH MOJy4aroT XJIOI-
KOBOE Macjo, a OCTABUIMKCS YKMBIX HMCIIOJB3YIOT JUIsI KOpMa CKOTy. JlnuHa XJiorn-

KOBOT'0 BOJIOKHA KoJieOnercs ot 1 1o 50 MM u Oosee.



XJIOMMYATHUK JIEJISTCA HAa KOPOTKOBOJOKHUCTBIM, CPEAHEBOJIOKHUCTBIM U TOH-
KOBOJIOKHHUCTBIM.

CpenHss 1iauHa npeo0iagaroe 4acTi KOPOTKOBOJIOKHHUCTOTO XJIonKa — oT 21
10 24 mMm. M3 Takoro xJjionka BhIpa0aThIBAIOT TOJICTYIO MYLIUCTYIO MPSIKY HUZKUX
HOMepoB (0T Ne2,5 no Nel8). Takast mpspka mpuUMeEHsSIETCsl ISl MPOU3BOJICTBA HEKO-
TOPBIX KOCTIOMHBIX U IIJIaThEBBIX TKaHeH (rapyca, Oaiiku, diaHenan), a TakkKe Tap-
HBIX, TEXHUYECKUX U APYTUX TKAHEH.

CpeIHEeBOJIOKHUCTBIM XJIOMYATHUK XapaKTepu3yeTcsl OoJbleld ypoKaHOCThIO
U CKOPOCIENOCThIO, UMeeT Oenblil nBeT. CpeAHsis AJIMHA BOJOKHA — OT 25 10 35 mm.
CpeHEBOJIOKHUCTBIA XJIOMIOK COCTaBJISIET OCHOBHYIO MAcCy IPOM3BOJMMOrO B Ha-
mel crpaHe xJjonka. M3 Hero BbIpabaThIBAIOT MPSDKY CPEAHUX M HIDKHECPETHHX
HOMepoB (0T Nel2 no Ne75) mnst mpousBoacTBa OenbeBbIX (053b, Majarnosam),
IJIATHEBBIX (CUTEL, MIEPCTAHKA) M IPYTHX TKaHEH.

TOHKOBOJIOKHUCTBIM XJIOMYAaTHUK MEHEE YpOXKaHBIM M 0oJiee MO3THECIICIIbIN.
Ero BonokHa UMEIOT CPEIHIO IMHY OT 35 A0 50 MM; OHM TOHKHE, IIEITKOBUCTHIE,
CBETJIO-KPEMOBOI0 IBeTa. I3 TOHKOBOJIOKHHUCTOTO XJIONKAa BBIPAOATHIBAIOT TOHKYIO
NpsKY BBICOKUX HOMEPOB (0T 65 10 Nel70 wm BhilIe) s MPOU3BOJCTBA HIBEHHBIX
HUTOK M TOHKHUX TUIaThEBBIX TKAHEH, HapuMep 0aTUCTa, BOJIBTHI, MAPKU3ETa.

BomokHO X5omka mpeacTaBiseT cO0OM BBITSHYTYHO PacTUTEIbHYIO KIICTKY B
BUJIC TIJIOCKOM JICHTOUKH C XapaKTepHOW IITOMOPOOOpPa3HOM M3BUTOCTHIO U C Ka-
HajioMm BHYTpH (puc.l.2). Ilpu co3peBaHnM BOJIOKHA €T0 CTEHKH YTOJIIAIOTCS 32 CUET
OTJIOKEHUS CJIOEB M3 KIIETOYHOIO COKa, 3aMOJIHSIOMIEr0 MOJIOCTh BOJOKHA. C yBe-
JIMYEHUEM TOJIIUHBI CTEHOK MPOYHOCTh BOJIOKHA TMOBBIIIAETCS, a MO MEPE BBICHI-
XaHUs BOJIOKHO CKpyuyuBaeTcs. JlJinHA ¥ TOHMHA BOJIOKHA XJIONKA — Ba)KHEWIIWE
MOKa3aTesid €ro CBOMCTBA: 4eM JJIMHHEE BOJIOKHO, TeM OoJjiee MPOYHOM, POBHOU U
riagkor Oyaer BbipaOoTaHHas w3 Hero mpsika. OT JIMHBI BOJIOKHA 3aBUCHUT TaKXKe

croco0 mepepadOTKH XJIOMKA B MPSIKY.
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[IpoyHOCTH BOJIOKHA OMNpPEACNSIeT MPOYHOCTh BHIPAOATHIBAEMBIX W3 XJIOMKA
npsikd ¥ TKaHu. OHa 3aBUCUT B OCHOBHOM OT 3PEJIOCTH XJIOMKa. AOCOJIIOTHAS ITPOY-
HOCTbH XJIOTIKOBOT'O BOJIOKHA KoJieOsercs oT 2,5 a0 6r.

YanuHeHue BOJIOKHA, T.€. CHOCOOHOCTh €r0 YBEIWYHBATh CBOIO JJIMHY IOA
JEUCTBUEM PACTATHBAIOIIMX YCUJIUH, UMEET OOJbIlIoe 3HaYeHuEe B Ipoliecce mepe-
pabOTKH BOJIOKOH B MPSDKY M MPU JalbHEHIIEM HCHOJIb30BAHUM MPSKU M TKaHEH.

YI[JII/IHGHI/IG IIPHUHATO BbIPAKATh B IIPOICHTAX OT HCpBOH&‘-I&J'IBHOfI JJIWHBI BOJIOKHA.

Puc. 1.2. BoJIOKHO XJIONIKA 10 MUKPOCKOIIOM:
1-npoaoJibHBII BU/I; 2-TIONIEPEeYHbIH Cpe3.

MN3BUTOCTH BOJIOKHA SIBJISIETCS Ba)KHBIM ITOKAa3aTEIEM €ro KauecTBa, TaK KakK OT
HEe 3aBHCHUT CLICTVICHHE BOJIOKOH, a CJIeIOBATENIbHO, U MPOYHOCTh Npsiku. 13 nedex-
TOB, HaK0OOJIee YaCTO BCTPEUAIOIINXCS B BOJIOKHAX XJIOTKA, CIIEAYET OTMETUTh TaKue,
KaK JKTYTUKH (CKOIUICHHE BOJIOKOH, IUIOTHO 3aKPYYEHHBIX B YUKW pa3HOOOpa3HOM
dbopMbl); pBaHbIE BOJOKHA; KOXHIIA CEMSH C BOJOKHOM W IYyXOM; YIUIOTHEHHBIE,
CIUTIONICHHBIC CKOTUICHHUSI HE3PEJIBIX BOJOKOH, MMEIOIIHNE OJICCTSIIYIO MM MaTOBYIO
MOBEPXHOCTh; Y3€JIKK (MEJIKME CKOIUICHUS CUJIbHO CITyTaHHBIX BOJIOKOH). B xiomke
MOTYT OBITh TAK)KE COPHBIC IPUMECH B BUJIE YACTHUII TUCTHEB, CTEOJICH, TIecKa | T.I.

B 3aBUCHUMOCTH OT 3pEIOCTH M MPOYHOCTH XJIOTOK JAEJIUTCS Ha CIEAyIOLIUe
copTta: oTOOpHbBIN, 1-#, 2-H, 3-i, 4-i1, 5-it u 6-i. K oTOOpHOMY OTHOCHUTCSI HauboJiee
3pelblil U MPOYHBINA XJIOMOK, a K 6-My COpPTYy — HauMmeHee 3peiblid. [[ns kaxaoro
copTa CTaHJAPTOM YCTAaHOBJIEHO MAKCUMAJIbHO JIOMYCTUMOE  COJIep)KaHUE

MOCTOPOHHUX MpUMeceH U 1e(EeKTOB OUUCTKHU.
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BoJsiokHa XJ0MKa HIMPOKO NPUMEHSIOTCS B MMPOU3BOJICTBE PA3IMYHBIX TKAHEH —
OT TOHKHUX IJIaThEBBIX (0ATUCTOB, BOJILTHI, MAPKU3ETA) O TOJCTHIX OJICKHBIX (TPUKO,
MOJIECKMHOB), MEOCIIBHBIX U OJCSIBHBIX, a TAKKE HUTOK, THOJISI, KPY>KEB, BaThl U Jp.

B cMecu ¢ mepcThio XJIONOK UAET NI BBIPA0OTKM CYKOHHBIX TKaHEH.
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1.2. Illonyyenne rpedeHHON U KapaHO# X/0. IPAKA U HUTEH

B mpsgeHun xjonka NPUMEHSIOT TaK Has3blBaeMyro KapjaHyio (0e3 rpeOHe-
YyecaHusl), [peOCHHYIO U alNapaTHYIO CUCTEMBI.

[Ipn xapaHOM cucTeMe TMpsiAeHUs TepepadaThIBalOT CPEIHEBOJIOKHUCTHIM
XJIONIOK, U3 KOTOPOTro NoJIy4aroT npsky oT Ne 14 go Ne 85.

BosokHo XxJomka mocTymnaer Ha NpsauibHble (paOpuKy B BUJE CIIPECCOBAHHBIX
KHII, UIMEIOIINX YCTAHOBJICHHYIO MapKUPOBKY (COPT, AJIUHA U Jp.).

[Tocne mpoBepku KaduecTBa MPOBOAST Pa3phIXJIECHUE, CMEIIMBAHUE U TPEMAHHE
BOJIOKHA. Pa3phIXiieHne CHUJIbHO CIPECCOBAHHOIO XJIOMKAa HEOOXOJUMO MJIA TOrO,
4TOOBI OYUCTUTH €ro OT IpUMeced M Xopouo cMeuarb. [locneaHee umeeT LEIbIO
MOJIy4YeHUE OJHOPOJIHOM, XOpOIIO MEPEMENIaHHONM Macchl. TpenaHue HeoOXOIUMO
JUISL TAJIBHEHILIETO Pa3pbIXJICHUS M OYUCTKU XJIONKA OT IPUMECEM.

C TpenasbHOM MAaIIMHBI XJIONMOK BBIXOJUT B BHUAEC LIMPOKOrO ITyHIMCTOTO
ITOJIOTHA, HA3bIBAEMOT'O XOJICTOM.

XoJCTBl B BUJIE PYJIOHOB MOCTYMAIOT ISl JaibHEHIIe oOpaboTKu Ha decalb-
Hbl€ MAaIlMHBI, T/I€ BOJIOKHA MPOXOAAT MEXKIY HIOJbYaThIMU IOBEPXHOCTAMHU
BCJIEZICTBUE YETO MPOUCXOUT PA3IAEICHUE MACCHI HA OT/IEIbHBIE BOJIOKHA, YACTUYHAS
UX Mapajulen3ays 1 OKOHYaTEIbHas! OUMCTKA OT IPUMECEM.

[Tocne yecanus xJonok (GopMUpyeTCsl B JEHTY, AajibHelIas o0paboTka KOTO-
pOM 3aKJIIOYAETCs B BBIPABHUBAHHUH ITOCPEICTBOM CKJIAJIbIBAHUSI HECKOJBKHUX JIEHT U
UX BBITSATUBAHUS (YTOHEHHS) C OMOUIBIO BBITSXKHOTO MPUOOpa JIGHTOYHBIX MAIIMH.
[Tpu 3TOM MPOUCXOASAT paclpsMIICHUE U Mapasulen3alus BOJIOKOH B JICHTE.

BrITshKHOM TpHOOP COCTOUT U3 3-4 BBITSHKHBIX Tap. BEITATHBaHUE TOCTUTACTCS
TE€M, YTO KaXJas MOCIeAylollas IMapa BbITSXKHOIO MpuOOpa Bpamaercs ObICTpeit
npeasiayniei. Tak ke TPOU3BOIUTCS BBITSKKA HA POBHUYHBIX U MPSAUIbHBIX Mallu-
HaX, HO KOJIMYECTBO BBITSKHBIX Map U UX YCTPOWCTBO MOTYT OBITh pa3InYHbIC.

N3 nentel mytem BoITAruBanus B 10-30 pa3 u cinaboro ckpyuuBaHUs Ha POB-

HUYHBIX MallIMHAX IMOJIY4Aar0T CIIC Ooiee TOHKYIO JICHTY, HaA3bIBACMYIO pOBHHHeﬁ. Ha
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POBHMYHBIX MAallIMHAX JIEHTA CHAa4Yaja MOCTYMAET AJsl yTOHEHHs B BBITSKHOM MPUOOD,
a 3aTeM CJIErKa CKPYYMBAETCS C MOMOIIBIO CIEHUAIBHOW POTYJIBKU M HAMATBIBACTCS
Ha KaTymky. Ha BTOpoil 1 TpeThell pOBHUYHBIX MAllMHAX JICHTA IIOJBEPraeTCs 1ajb-
HEWIIEMY YTOHEHHUIO U CKPYYMBAHUIO; IIPHU 3TOM IO MEPE YTOHEHMS POBHULIBI KPyTKA
yBennuuBaeTcs. C 1IeJbl0 YMEHBIICHHUs 4HClIa NEPEX0JI0B M obecreueHus Oosee
BBICOKOTO KadecTBa IPOAYKIHMHM Ha POBHUYHBIX MAIlMHAX yCTAaHABIMBAIOTCS IIPU-
OOpBI BBICOKOM M 3KCTpa BBICOKOM BBITSKKH. TOHKas pOBHHIA C MOCIEAHEN pOB-
HUYHOW MaIlIMHBI [IOCTYIIAEeT Ha NPSAWIBHBIE MalIUMHBL. B mocnennee Bpems paspa-
00TaH HOBBIM CMOCOO MOJYYEHHUS TMPSHKU MO CHELHAIBHONW TEXHOJOTHMH HENOoCpen-

CTBEHHO U3 JICHTHI (MIPSAMOE MPSJICHUE).

Tab6mauma 1.3.
OcHOBHBIC MOKA3ATEJIH U ACCOPTUMEHT XJIOMYATOOYMAKHON KAPIHON NPSKU
Howmep Jlunelinas Cnoco0 PaspsiBHas Koaddui.
METPHYECKHUH, IJIOTHOCTB, TEKC IPSIEHUS Harpyska, BapHUaIyu 110
Nm (rc/tekc), He pa3pbIB.HArpy3Ke,
MEHEe % He Ooiee
13/1 83,3 Konpu-it 15,0 14,0
14/1 71,5 Konbu-it 15,0 14,0
21/1 51,0 KOJIBLIO/TTHEB. 13,6/12,0 13,0/11,0
22/2 50,1x2 KOJIBLIO/TIHEB. 16,2/13,3 11,0/11,0
23/1 40,3 KOJIBLIO/TTHEB. 13,3/10,4 12,5/10,5
35/1 29,4 KOJIBLIO/TIHEB. 13,5/10,5 12,5/11,5
46/1 25,2 KOJIBLIO/TIHEB. 13,2/10,3 12,4/11,5
45/2 25,0x2 KOJIBLIO/TIHEB. 15,5/12.6 8,0/8,0
56/1 20,5 KOJIBLIO/TIHEB. 13,0/8,0 12,0/13,0
53/1 18,6 KOJIBLIO/TTHEB. 11,6/9,6 15,0/14,0
56/2 18,6x2 KOJIBLIO/TIHEB. 13,6/10,6 13,0/12,0
67/1 15,4 Konsn-# 11,6 13,0

[Ipu rpedeHHOl cucTeMe NpsICHUs], B OTIMYHUE OT KapAHOM, epepadaThiBacTCs

TOHKOBOJIOKHUCTBIM 0o0Jiee IJIMHHBIA XJIOTMOK, W JIEHTa MOCJe YeCalbHOW MaIluHBI
HaIpaBJISICTCS HA JICHTOCOCAMHUTEIbHYIO MamuHy, TAe u3 16-20 jgeHT obpasyercs
XOJICTHK. 3aT€M XOJICTUKH Ha XOJICTOBBITSDKHOM MAaIlIMHE MOJIBEPTarOTCsl CIOKEHUIO
(IIeCTh XOJICTUKOB) M BBITATUBAHUWIO IS BBIPAaBHUBAHUS W TapasuleIM3aluu

(pactpsimiieHuUs1) BOJOKOH. ['OTOBBIN XOJICTUK MOCTYyMaeT Ha rpeOHedecalbHble Ma-
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IOWHBI, T'AC BBIYCCBIBAIOTCA KOPOTKUC BOJIOKHA, COPHBIC IPHUMCCHU KU IPOUCXOAUT
IIOJIHAA IIapalICiin3anusa BOJIOKOH. HpO‘IGC&HHBIC BOJIOKHA BBIXOJSAT B BHUJIC JICHTEI,
KOTOpasd B I[&J'IBHGﬁHIGM MpoXoauT TC XKC OICpalrMv, KaK W IIPpU Kap,HHOﬁ CHUCTCMC
MPpAACHU. Fpe6eHHa51 CUCTCMA HOACT BO3MOKHOCTDL IIOJIYUHTDH IIPSIKY Ooyiee BBICO-

koro Homepa (0T Ne 65 1o Ne 170) v MOBBIIIIEHHOTO KayeCTBa.

Tabauua 1.4.
OcHOBHbBIE NMOKA3aTeJIN U ACCOPTHMEHT XJIOMYATOOYMAKHOW rpedeHHOMH MPSKH
PazpriBHas
Howmep N JIuneiinas Cnoc. HaleYSKa, KOB@@HH'BavaaHHH
METpHHCCKHH, IJIOTHOCTB, TEKC MIPSACHHUS (rc/Tekc), He 110 paspbIB-H Harp.,
Nm. MIPOILICHT, He OoJiee
MEHee
33,4/1 31,1 Kombir.-it 16,8 8,0
35/1 29,5 Koubir.-it 13,6 8,0
41/1 25,2 Komnbir.-oit 13,5 11,0
51/1 25,0 Koub1i.-oi 13,5 12,0
60,7/1 16,7 Kounbir-oit 13,5 12,0
66/1 15,5 Komnp-oii 13,5 12,0
66/2 15,5x2 Konp-oit 16,5 9,0
69/1 14,8 Komnpu-oit 13,0 12,0
86/1 11,9 Komnbu-oit 12,5 12,0
86/2 11,9/2 Koubi-oit 15,5 11,0

[Ipn anmapatHOW cucTeMe TMpsACHUS TepepadaThIBAETCS XJIOMOK HU3KHUX
COPTOB, a TAKXKE yrapbl U OTXObI XJIOMYATOOYMAXKHOTO MPOU3BOACTBA.

XO0JCTHK BaTKU, CXOASIIMN CO CheMHOTO OapabaHa yecaabHOW MaITUHBI, UMEET
OTIPEJICTICHHBIA HOMEpP M COCTOUT M3 BOJIOKOH, CBSI3aHHBIX MEXKIY COOOM cuiiaMu
creruieHus. BojlokHa B XOJICTUKE pacmpenefieHbl 0ojiee MM MEHEee PaBHOMEPHO,
YAaCTUYHO PaCHpsAMIIEHbI W HAINpaBJIEHbl B OJHY CTOpPOHY. [lOJIydeHHBIN XOJICTHK
MOCTYIAET B TaK HA3bIBAEMYIO POBHUYHYIO KapPETKY, TJI€ C MOMOIIBI0O PEMEIIKOBBIX
JENUTENEH TPOUCXOAUT pA3JACICHUE BAaTKM HA Y3KHE MNOJOCKH. C TIOMOIIBIO
CYYWJIBHBIX PYKAaBOB Y3KHE€ MOJIOCKA CCYUYMBAIOTCS, YIUIOTHSIOTCA, MPEBPAILAIOTCS B

poBHully. IlomyueHHas poBHMIIAa Ha OOOMHAX MOCTYHaeT HEMOCPEJACTBEHHO Ha
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NPSAWIbHBIE MamuHbl. M3 Takoét pOBHUIBI BBIPAOATHIBAIOT TOJCTYIO MYIIUCTYIO
npsiKy ot Ne 2,5 o Ne 118.

PoBHHIIa HE3aBUCMMO OT TOT0, MO KAKOW cCHUCTEME MpsICHHUS OHa MOJy4eHa,
MOCTYIAaeT Ha MPAIWIbHYI0 MalluHy, TJ€ OKOHYATEIbHO BBITATHUBAETCS, CKPYy4H-
BaeTCs U MPEBpAIIACTCS B MPSIKY.

[IpsanibHbIE MaIIUHBI OBIBAIOT JIBYX THUIIOB: HEMPEPHIBHOTO U MEPUOANYECKOTO
nerctBus. [locnennue B HacTosIIee BpeMs MOYTH HE MPUMEHSIOTCS: UX TTOBCEMECTHO
3aMEHWIA MAIlIMHbI HEPEPHIBHOTO JCUCTBUSI.

Ha npsauiapHBIX MalllMHAX HEMPEPBIBHOTO JNEUCTBUS (pHC.3) MPOUCXOAUT
YTOHEHHE POBHUIIBI C OJJHOBPEMEHHBIM €€ 3aKpy4YMBAaHUEM W HAMOTKOW Ha IIITYJIH
WM TIATPOHBI. J{JIsl MoTydeHus MPsKU KaTyIlKa C POBHUIICH YCTaHABIMBACTCS Ha pa-
Me. HempepwslBHO CcXOJsi C KaTyIIKH, POBHHUIIA MOCTYHAeT B BBITSKHOW TpHOOD,
COCTOSIIIUN M3 TpeX Map BaJMKOB WM MPUOOPOB BBICOKOW BBITSDKKU. BBITSHYTas
POBHUIIA, HA3bIBA€Masi MBIUKOM, MPOXOAUT YEpEe3 HAMPABIIAIONINI TJIa30K MOJ Oery-
HOK, JABWXKYIUNCA O KOJIBbITY, U YKPEIUIIeTCs Ha IIITyJie, HACA)KEHHOW Ha Bpallaro-
meecs BepereHo. [loa nerictBueM ObicTpo Bpamiaromerocs (1o 18000 06/muM) Bepe-
TE€HAa HHUTHh YBJICKAET OCTYHOK, TOCICAHUI BpAIaeTCs MO KOJIbIY, BCIASACTBHE YETO
MPOUCXONUT CKpy4YMBaHWE MBIYKU. [loydeHHas mpsbka HaMaThIBACTCS HA IIITYIIIO.
DTO MPOUCXOIUT OJlarofapsi HEKOTOPOMY OTCTaBaHUIO OT Hee OeryHka. UToObl Ha-
MOTKa MTPOMCXO/AMIIA TPABUIILHBIMU BUTKAMH M IMENIa HEOOX0auMyo (hopmy, TIaHKa
C YKpEIUICHHBIM Ha HEM KOJIBIIOM UMEET BO3BPATHO-TTOCTYITATEeILHOE IBH)KCHHE.

KpyTka mpspky MOBBIIACT €€ MPOYHOCTh: MPU CKPYYMBAHUW MPOUCXOAUT YII-
JIOTHCHHWE HHUTH, YBEIMIUBACTCS CBS3b (CIEIICHUE) MEXKTY OTICILHBIMU BOJIOKHAMH.

[IpouHOCTh MpsKM BO3pacTaeT A0 ompeneieHHoro mnpenena. [lpu upesmepHoMm Ha-
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NPSHDKEHUM BOJIOKOH Y MEPEKPYYEHHOM MPsKM NPOYHOCTh CHOBA CHMKaercs. Bemm-

YMHA KPYTKH, KaK IPaBUJIO, YBEJIMUUBAETCS C MOBBIIIEHUEM HOMEpPA MPSIKHU.
[TpsinunbpHBIE MAIIMHBI HENPEPBIBHOTO JEUCTBUS SIBIISIOTCS BBICOKOIPOU3BOAM-

TEIbHBIMU U IPOCTBIMU B OOCIIy’)KUBaHUM; OHU MIPUMEHSIOTCS JUIs1 BBIPAOOTKU BCETO

OCHOBHOI'O aCCOPTUMCHTA IIPSKH.

Puc. 1.3. Cxema KpyTKM Ha NPSIANJIbLHOI MalllMHe HENPEePbIBHOIO JeHCTBHA:
1 — karymika ¢ poBHMIIEH, 2 — BBITSKHOM ammapar, 3 — HanpasJIstoUi r1a3ok, 4 — Kojiblo, 5 —
OeryHoK, 6 — IImyJIst ¢ IpsKei.
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1.3. OcHOBHBIE NOPOKHU I'PeOCHHON M KAPAHOM X/0, IPS’KM U HUTel

JledexTrl npsiku U HUTEH MOTYT 00pa3oBaThCsl HA Pa3iIMUYHBIX CTaJMUIX Mpsjie-
HUS WK KpydeHus. Hanpumep, npu Hey1adHOM 110100pe COCTaBHBIX YacTEH CMECOK,
IIPU IUIOXOM IIpOYECce, HEPABHOMEPHOMN BBITSKKE POBHUIIbI, HEPABHOMEPHOU KPYTKE
U T. 1. JlepexThl HUTEH yXyaIIatoT BHEIIHUNA BUJI TKAHEH, HUTOK U APYTUX TEKCTHIIb-
HBIX U3/EJINH, CHUKAIOT IPOYHOCTh, @ B HEKOTOPBIX CIIy4asiX - CPOK CIIY>KOBI.

[lepecnexunbl - Oojee WM MEHEE PAaBHOMEPHOE YEpENOBAHUE TOJICTHIX U
TOHKHX MECT B IIPSDKE.

JIBOMHMKM (YTOJILEHHAs NpsbKa) - COENMHEHUE B IPOLECCEe NPSIEHUS ABYX
POBHHULL.

[letnu - coumkom OonblIasi KPyTKa U HEPABHOMEPHOE paCIpEACNICHHE €€ o
JuiMHe HUTH. Takas mpsbka OpU pa3MOTKE HENPAaBWIBHO CXOIUT C MOYaTKa H
oOpasyeT meTJu.

[IMIIKY ¥ yTOJIIEHUS - PE3YJIbTAT CKPYUYMBAHMS BMECTE C BOJIOKHAMH MPSIKU
nyxa v Jpyrux 4acTHll.

JledeKTbl KpYyTKH - HEpaBHOMEPHOE pacipeiesieHue KPYTKH 10 JUIMHE, HATUYUe
HEJOKPYUYEHHBIX WM MEPEKPYUEHHBIX YYACTKOB.

Henponpsaka - yTojIlIeHHbIE PHIXJIbIE YUYACTKH B Mpsike Onaroaaps ciiaboil uiu
OOJBIION BBITSDKKE pOBHULBI. [Ipy KpyTKe Takol MpsKU TOJCTbIE MECTa OCTAOTCS
HEJOKPYUYEHHBIMH, PHIXJIBIMH, & TOHKHUE - IEPEKPYUEHHBIMHU.

B nipsixe MoryT ObITh U Apyrue 1edeKThl, Halpumep:

% 3aCOPEHHOCTH PeIbeM (B MIEPCTSIHOK),

% Y3€JKHU U raJoukH (B XJI0M4aTo0yMaKHOM
y y )

/7

¢ 3arpsA3HEHueE,

** 3aMacJIEHHOCTb,
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X/

¢ 3aKOCTPEHHOCTH (B JbHsIHOMN). [locneanue nedekThl BOHUKAIOT MPHU TIOXOU
OYHCTKE BOJIOKHUCTBIX MAaTEPHUANOB, MACHSAHBIX M APYIHMX 3arpsA3HEHUAX, ILIOXOU

pa60Te OYHMCTHUTCIIbHBIX HpI/I60pOB, H€6p€)KHOM XPaHCHHUU JICHTHI U T. II.

1.4. CBoiicTBa rpe0cHHOM ¥ KapAHOM XJIOMYATOOYMAKHOM NMPHAKHA U HUTEH

CrpoeHue MpsbKM U HUTEH XapaKTepU3yeTCs KPYTKOM, YHMCIOM CIIOXKEHUH U
ToNUHON. TONIMHA HUTU B TKAaHH, SIBISETCS OJIHMM M3 OCHOBHBIX IOKa3aTeseH,
OMPEIEAIONINX UX HA3HAUYCHUE U KAYECTBO.

TonmuHa XapakTepuszyercsl BEIIMYMHOW MAacCChl, MPUXOMSIIICHCS HA EIUHHUILY
JUTUHBI.

3a eIMHUILy MacChl MPUHUMAIOT TPaMM, 3a €IUHUILY JUIMHBI — KHJIIOMETP U 3a
SAMHUITY U3MEPEHHUSI TOJIIIHUHBI — TEKC, T.€. TPaMM Ha KIWJIOMETp (I/KM WA MI/KM).

Tommuna (T) B Tekcax onpenensercs mo Gopmye

N="_10002
L L

1
rae m— macca, T;

L — muHa, KM;

L1 — niuHa, M.

MeTtpuueckuii HOMep XapaKTepu3yeT OTHOIICHHE JUIUHBI | HUTH B METpax K ee

Becy ( B rpamma: N, ! .

3aBucumocth Mexay T u Np Beipaxkaetcst popmyioi

JluaMeTp npsiKu U HUTEH MOXKET OBbITh ONpeNesieH U3MEPEeHUEM MHUKPOCKOIA, a

TaK)Ke PaCYeTHBIM ITyTeM 10 (hopmyJie
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4 KT
1000

rae, K — xkoadduiment, 3aBUCAIMNA B OCHOBHOM OT BOJIOKHHCTOTO COCTaBa; 3Ha-
yenue K mus xmomyaroOymakHOW mpspku 1,25, mtamensHOM BUCKO3HOM — 1,23,
mepctsHoi — 1,33.

bonbioe BivsHME HA CBOMCTBA HHUTEH (MPOYHOCTh, PACTSHKUMOCTH U T.N)
OKa3bIBAET UX KPYTKA. XapaKTEPU3YETCSd OHA YUCIOM KPYUECHUH, IPUXOIAIIMUXCS Ha
1 M HuTH. UeM TOHBIIE HUTh, TEM OOJbIIC KpydeHUU mpuxomautTcs Ha Im. Hurs,
npeHa3HaYeHHas 1Ji1 OCHOBBI (IIPOJIOIBHBIE HUTH TKaHU), UMEET OOBIYHO OOJIBIIIYIO
KPYTKY, 4eM JJIsl yTKa.

BennunHa KpyTKHM BBIpakaeTcs Takke KOd(POUIIMEHTOM KPYTKH, KOTOPBIH

BBOJIUTCS B CIEAYIONTYIO (hOpMyITy JJIsl pacyeTa KpyTKU Ha 1M:

_a-316

=7

r7ie K — YUCJIO KPYUYCHUH, MpUXoAsuxcs Ha 1M; o — K03 PUIHEHT KPYTKH.

Paznuuarotr KpyTKy NnepBUYHYIO (OJUHOYHBIX HUTEW) U BTOPUYHYIO (IBYX, TPEX
1 OOJIBIIIC HUTEH).

Hanpasnenue KpyTku MOXKET OBITh JieBoe, 0003HauaeMoe OyKBOW S, W TpaBoe,
o0o3HauaeMoe OykBoit Z.

CBolicTBa HUTEH 3aBUCAT OT KAayecTBA BOJIOKHHCTOIO Marepuasna, CTPOEHUs
HUTH, COOJIIOICHHSI TEXHOJOTUYECKOTO nporecca npsaeHus. OCHOBHBIM CBOMCTBOM
HUTEH SBIISIETCSA UX MPOYHOCTD [PU PACTKEHUH,

IIpoYHOCTH OAMHOYHOM MPSKU, HUTEH U NACbMbl MOXKET XapaKTEPU30BaTHCS B
aOCOJIOTHBIX eAuHUIaX (TC WM KIC), a TaKXe B OTHOCHUTENbHBIX IMOKa3aTelsaX —
pa3pbIBHOM IMHBI WK JOOPOTHOCTH.

Pa3peiBHast qumHa Ly XapakTepus3yeT OTHOCUTENBHYIO IPOYHOCTh MaTepUaloB B

Pa3pbIBHBIX KHIIOMETPaX (PKM):
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L, = 0,001NP,

I'me N — HOMep HuTEH, P, — pa3pbiBHas Harpyska, rc.

JIoOpOTHOCTh HUTEH OMPEAENAIOT TAaK )K€, KaK U Pa3pblBHYIO [UIMHY, TOJBKO
BMECTO OJIMHOYHON HUTH OEPyT MachbMy.

[IpoYyHOCTP HUTEH W NPSDKM 3aBUCHT OT NPOYHOCTH M JUIMHBI BOJIOKOH,
BEJIMYMHBl UX YIJIMHEHUS U CTEIIEHW KPYTKH. YeMm IpouyHee U JUIMHEE BOJIOKHA U
PABHOMEPHOE UX yJIMHEHHUE, TEM BBILIE IPOYHOCTD MPSKH.

C DOBBIIEHHEM KPYTKM NPOUCXOJUT YBEIWYEHUE MPOYHOCTU MPSIKA
BCJICJCTBUE YIUIOTHEHHS HUTU W YBEJIWYEHUS CBS3M (B3aUMOJABICHUSI U TPEHHUS)
ME¥Kly OTZIE€JIbHBIMHA BOJIOKHAMU.

OpHako mpy Ype3MEPHOM HAIPSIKEHUU BOJIOKOH Yy IEPEKPYUYECHHOM HNPSIKA
IIPOYHOCTH CHOBA CHUKAETCH.

Pa3peiBHOE yasnuHeHue HuTeil (B % WM MM) ONpEAessiioT B MOMEHT pa3pbiBa
HUTEW HAa JUHAMOMETpE. Y INIMHEHUE HUTEH MOBBIIIAETCS C MOBBIIEHUEM YIITUHEHHUS

BOJIOKOH Y KPYTKH.
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IJIABA 2. OBBEKTBI U METO/Ibl UCCJEJOBAHUI
2.1. OcHOBHBIE XaPAKTEPUCTHKH XJIOMYATOOYMAKHBIX TKAHEH 0/1e:KHOM

rpynnbl, NOJy4YeHHbIe U3 IPe0CHHON M KapAHOH XJI0M4YaTO0yMAKHON MPSKH

JAns muThd MYXKCKHUX KOCTIOMOB, JIETHUX NalbTO W IUIAEH, 3UMHHUX
MOJyMalbTO W KYpPTOK, CIEUOACKIbl, CIOPTHUBHOM OJEXKIbI, OpIOK, HOOOK,
HallMOHAJIBHOW OJEXbI, HCIOJIb3YIOT KOCTFOMHO-TTAJIbTOBBIE TKAaHU

KocTioMHO-TIanbTOBBIE TKaHU Pa3HOOOpPA3HBI MO CTPYKTYPE, OTIENKE, BHEI-
HEMY BUAY. DTH TKaHU JOJKHBI ObITh CTOMKH B HOCKE U B OCOOCHHOCTH IPOYHBI U
UCTUPAHUIO, HMETh OKpacKy, YCTOMUMBYIO K aTMOC(EepHbIM BO3JCHCTBUSAM U
TPEHUIO.

[Io BHEmIHEMY BHAY HEKOTOPbIE KOCTIOMHO-TIAJIbTOBBIE TKAHU HAIIOMUHAIOT
LIEPCTSAHBIE.

KoCTIOMHO-TIaNIbTOBbIE TKaHM XapaKTEPU3YKOTCS MOBBIIIEHHONW IUIOTHOCTHIO,
TOJIIIIMHOM, BECOM, BHIPAOATHIBAIOTCS U3 OJMHAPHOMN WJIM KPYUYEHOU MPSHKU HU3KUX U
HIDKECPEIHUX HOMEPOB, MPEUMYILIECTBEHHO TEMHBIX PACIIBETOK.

boibiioe KOMMYECTBO 3TUX TKAHEW, UCHOJIb3YEMbIE A IIUThS KOCTIOMOB M
MAJIbTO, BKJIIFOYEHO B MPENCKYPAHTE B OJICKHYIO TPYMITY.

['mankokpalieHble TKaHU OOBEAMHSET OJIHOLBETHBIE TKAaHU, KOTOPHIE MOTYT
OBITH BBIPAOOTAHBI MOJOTSIHBIM (PENC, POTr0XKKa), CapKEBbIM, TUArOHAJIEBBIM (HEKO-
TOpbIE TUArOHalii), KOMOMHUPOBAHHBIM (TPUKO MECTPOTKAHOE), CIOKHBIM (aapus,
CaTUH-TPUKO)  TeperyieTeHUusIMA.  TKaHW  TUIAJIKOKpAIEHbIE  OKpaIluBaIOT
MPEUMYILIECTBEHHO B YEPHBIM, CEpPbId, TEMHO-CUHUN M IBET XaKW. M3 HUX IIBIOT
MOJIYITAJIBTO, KOCTIOMOB, CIIOPTUBHOM W cCHEHUabHOW oAexabl. lllupuHa Tkaneu

OJIC)KHOM Tpynmbl HaxoauTcst Mex 1y oT 60 1o 145 cwm.
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Perie — TKaHb TOJOTHSHOTO TIEPEIUIETCHHs, y HETO TMOINEPEYHBINA, PE3KO
BBICTYMAIONINI pyOUMK, KOTOPBIA 00pazyercs 3a CYET pa3HUIIbl HOMEPOB OCHOBBI U
yTKa. JIjist yTka oObIYHO ymoTpeOssieTcsi OoJjiee TOJICTas Mpsbka, MHOTIa OCHOBHAS
MOKET UMETh 0YEHb OOJBIIYIO INIOTHOCTD, B OTJIMYUU OT YTKA.

Pericbl oie’)kHOM Tpynmbl MOJy4alOT B OCHOBHOM M3 T'peOCHHOM MKW,
HanpuMep U3 OJMHAPHOM MO YTKY U KPYUEHOM mpsiku 1Mo ocHOBe 16,4x2+35,7 Tekc
(Ne65/2+28), Bec 1M2210 1, U3 KpydeHOH IPsKK 0 OCHOBE U YTKY (Nel10/2+100/2),
Bec IM? 185 T.

Peric HEKOTOPBIX APTUKYJIOB I MYKCKHUX KOCTIOMOB MEPCEPHUBYIOT.

[IpumeHsitoT penc A TOMIMBA CIOPTUBHBIX KYPTOK, JIETHUX IUIAIICH,
KOMOMHE30HOB Ha BaTHOM MPOKJIAJKE WIIM UCKYCCTBEHHOM Mexe. BhImyckaroT peric ¢
BOJIOOTTAJIKUBAIOLIEH ITPONIUTKOM.

BripabatbiBatoT Takxke perc Juisi 0OMBKM MeOenn, 0OyBHOM U JIp.

Poroxka — oueHb mpoyHasi 0TOENIbHAs WK TJIaJIKOKpallleHas TKaHb JUIsl TE€TCKUX
KOCTIOMOB. BripabatbeiBatoT ee u3 kpydeHou npsoku 25x2 texce (Ne4(0/2) o ocHoBe U
yTKy. Bec 1 M? okomno 300 .

AJIpyaTuH — riaaJKoKpalieHas TKaHb, BbIpadaTbiBaeTCs U3 npsiku 25+35,7 Tekc
(Ne40+28). Bec 1 M2 195 r. DTa 0YeHp IUIOTHAsA M JOBOJIBHO MNPOYHAS TKAaHb
NPUMEHSIETCS IS KEHCKMX KOCTIOMOB, IOOOK, JETCKUX KOCTIOMOB, OpIOK,
CIIOPTUBHOM OJICIKIIBI, CIICIIOACHKIBI U JIP.

JlmaroHaas — rJ1aJKOKpalileHas Wik oTOeIbHas TKaHb, XapaKTEpHAsl TEM, YTO Ha
e TOBEPXHOCTH OYCHb SIPKO BUIHBI JUATOHAJIEBBIC TIOJIOCKHI OJ1aroaps MPUMEHEHHUTO
Cap>KeBOT0 WJIM JIMarOHAJICBOTO MeperieTeHus . Jlnaronais MOKeT ObITh BeIpaboTaHa

Y3 OIMHAPHOU U KPYUYEHOU IPSIKU.
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JI71st M3roTOBIICHUS TIEPBOM 711 OCHOBBI MPUMEHSIOT TPEUMYIIECTBEHHO TPSIKY
41,7 texc (No24), nyast HEKOTOPBIX apTUKYJIOB MpsikKy 25 U 29,4 Texc (Ned0 u 34), ns
yTka — npsoky 83, 71, 50, 41, 35,7 texc (Nel2, 14, 20, 24, 28). Bropyto auaroHaib
BbIpaOatbiBaloT U3 mnpsoku 20,8 Tekc (Ne48) 1o ocHOBE M YTKY M U3 MPSDKU
18,5x2+20 Texc (Ne54/2+50). Bec 1m? muaronaneil konebnercs ot 175 go 294 r.
JluaroHanb U3 Kpy4eHOU npsku — O6osiee mMpovyHasi TKaHb, YEM U3 HEKPYUCHOU MPSIKU.
[IpumeHsIOT AuaroHanb ISl WIUThS MYKCKUX, OpIOK, CHEUOACKIbl U JETCKUX
KOCTIOMOB.

MoJieckuH — MpoyYHasi TKaHb C YTOUHBIM 3aCTUJIOM, JIUIIEBAsi CTOPOHA MOJIECKU-
Ha MMEET TJIAJIKYI0 MOBEPXHOCTh. MOJECKHUHBI BBIPAOATHIBAIOT HECKOJIBKUX apTH-
KYJIOB, OOJIBIIMHCTBO U3 Hpsku 25+29.4 tekc (Ned0+34). Bec 1m? ot 228 1o 265r.
HauGosnee ToHKUI 1 JETKUI MOJIECKUH moiy4daercs u3 npsoku 25+20 texe (Ned0+50),
Bec 1M% 220 r, HAMHOTrO TOJLIE M TsXkKelee — apT.558 (IbLICHEIPOHUIAEMBI) — W3
npsxu 29,4+41,7 tekc (Ne34+24). Bec 1m? 347. Tlo yTKy HIOTHOCTH MOJIECKMHA
HAMHOTO BBIIIE, Y€M IO OCHOBE. [IpuMeHsieTcss MOJIECKUH B OCHOBHOM JIJISl IIIUThS
CIIELIOACKIbI, OPIOK, 000K, MOIYMAIBTO U T..

Anpus BeipabaTeiBaeTcs u3 npsku 18,5+29,4 texe (Ne54+34). Bec 1 m? 225 .
OTa TpoyHas W HOCKas TKaHb, W3 HEE IIBIOT MYKCKHE H JKEHCKHE KOCTIOMBEI,
TUMHACTEPKH, TOJICTOBKH, CIIOPTUBHYIO OACKTY.

CatuH-TpHKO M3roTapauBaeTcs u3 npsoxu 25+20 Texc (Ne 40+50). Bec ero 1 m?
230 r. CaTuH-TPUKO BBIMYCKAETCS OKpAIICHHbIM B YEpHbIA U Jp. IBeTa. TKaHb
OBIBaCT OYCHB TUIOTHOM, MPOYHOMN, OCOOCHHO I10 yTKY.

CaTHH-TPUKO UMEET BBICOKYIO M3HOCOYCTOMYHMBOCTh. ET0 MPUMEHSIOT IS T10-

IIMBA CMEIOACKIbI, Y KOTOPBIX JI0Ka ObITh OO0JIbIIAst TPOYHOCTD.
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Cap:xa 1utammeBasi - TJIAJKOKpaIlieHas TKaHb ¢ BOJOOTTAIKUBAIOIIEH MTPOIUTKOM;
BBIpa0aTHIBAIOT OCHOBHYIO HUTh €€ 13 KpyueHou mpsiku 16,4 texe X 2; 10 teke X 2,
7,5 Tekc X 2 (Ne 61/2, 100/2, 134/2), o ytky - 16,4 Texc x 2; 11,8 tekc x 2; 9,1 Tekc
x 2 (Ne 61/2, 85/2, 110/2), neperieTeHue capkeBoe, MIOTHOCTh OCHOBHOW HUTH B
7B pasa BBIILIE yTKA, TKaHb IPoYHas Ha paspsiB. Bec 1 M? 190-250 r, mupuna 83-85
CM.

Menan)XeBo-1ecTpOTKaHble TKAHU XapaKTEPHBI TEM, YTO BbIPAOATHIBAIOTCS JIU-
00 U3 MeNaHXEBOM MPSKU, TOJTYYCHHOW M3 OKPAIICHHOTO XJIOMKA, CMEIIAHHOTO C
HEKpaIIEeHBIM, TUOO M3 OKPAIIEHHOMN MPSKUA Pa3HbIX LBETOB, JUOO MECTPOTKAHBIMH.
[IpeumyiiecTBO TakuX TKAHEH IMepe] riIaKOKpalIeHbIMU COCTOUT B TOM, UYTO MPOY-
HOCTh WX OKPAcCKH BbIIIE. BONBIIMHCTBO TKaHEH TaHHOM MOATPYMIbI BEIPaOaTHIBAIOT
110 OCHOBE M3 KPy4€eHOH IIPKM MMEHHO Cap:KeBOro neperuieTenns. Bec 1 m? Tkanei
koseonerca oT 180 no 360 r, mmpuna - ot 64 no 150 cm, ycanaka mociae CTUPKH HeE
noJbkHa TpeBblmath 1o ocHoBe 0%, mo yrtky 3%. Ilpumensitorcs MenaHXkeBO-
MEeCTPOTKaHbIC TKAHU JIJISi U3TOTOBJICHUSI MYKCKUX KOCTIOMOB H T. JI.

Tkanp «KomymOus» BbIpabaThiBaeTCs HECKOJIBKHX apTHKYJIOB MO OCHOBE W3
OKpAlIEHHOM NPSKHU, MO YTKY W3 MENAHXEBOW IPSKU, OKPAIIEHHONM NPEUMYIIECT-
BEHHO B CEpbIi LBET (M3 CMECH YEPHOr0 BOJOKHA C HEOKpalleHHbIM). MOryT OBITH
UCTIONIb30BaHbI M IPYTUE CMECH I MPSKH, KOTOPBIE JAIOT OKPACKy KOPUYHEBOTO,
6opmo u ky6oBoro mBeToB. Tkanb «KomymMOus» W3roToBseTcs u3 mpsoku 25+35,7
Tekc (Ne40+28), KoMOMHMPOBAaHHBIM JINOO cap:keBLIM nepererenuem. Bec 1 m? 177-
184 r. Kpome Toro, oHa MOXXET ObITh MOJTYyY€HA W3 MPSKU CO IITANEIbHBIM BUCKO3-

HBIM BOJIOKHOM B CMECKC€.
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K rpynmne Tpuko BXOJMT MHOTOYUCIEHHOE KOJIMYECTBO HECTPOTKAHBIX TKAHEH.
Bec 1m2 mexay 190 10 350 1. TpHKO OT BU/IA HCIIONB3YEMOM MIPSKHU JIEIUTCS HA TPH
TPYIIIBI.

BripabatbiBaeTcss TPUKO MPEUMYIIECTBEHHO Cap>KEBbIM MEPEIUIETEHUEM M €Tro
MPOU3BOJIHBIMU (JJIOMAHOU capiKeil, IMaroHalieBbIM), a TaK’K€ KOMOMHHUPOBAHHBIM T1€-
perieTeHrueM. JTa TKaHb BBITYCKAETCS OOBIYHO C PUCYHKOM JHMOO B MOJOCKY, OO
B KJIETKY.

N3 HEero mbIOT MYXCKHE, a TAKKE JETCKHE KOCTIOMBI.

KoBepkoT mMenaHkeBblii BbIpaOaThIBACTCSI HECKOIBKUX apTUKYJIOB. {151 OCHOBBI
MPUMEHSIOT KPYUYCHYIO MPSIKY, U3 PAa3HOLUBETHBIX BOJOKOH 18,3%2 Tekc (Ne54/2),
JUIsL yTKa - TpeuMyliecTBeHHO mpsoky 27,3 Tekc (Ne38), HO HEKOTOpble TKaHU
BbIpaOaTbiBalOT mo yTKy u3 mnpsoku 50, 20, m 18,5 Texkc (Ne20, 50 u 54);
TeperuieTeHUE capkeBoe UM auarosanesoe. Bec 1 m? or 232 mo 270 r. Kosepkor
MOKET OBITh MEPCEPU30BAHHBIM.

[TpuMeHsIOT KOBEPKOT IJIABHBIM 00pa30M JIJIsl TTOIIMBA KOCTIOMOB,.

3UMHHEe TKAaHUM HMMEIOT Ha JIMIEBOM MOBEPXHOCTHM OJHOCTOPOHHHUI HadYec,
KOTODPBIM IMOJYy4YarOT 3a CYET HA4Yeca YTOYHOM Mpsiku. Bce TkaHW 3TOM MOATPYIIIBI
MMEIOT MOBBIMIEHHYIO MJIOTHOCTh MO YTKY: BbIPa0aThIBAIOTCS YCUJIEHHO CaTUHOBBIM
neperuieTeHueM. Takoe neperieTeHue CocoOCTBYET MONIYYEHUIO YTOYHOTO 3aCTHIIA
U Bopca 0Oojiee T'yCTOro Ha JIMLEBOWCTOpOHE. Bce 3MMHHME TKaHU anmpeTupyroT,
Oylarogapsi 4eMy BOPC 3alIPECCOBBIBACTCS U MPUOOPETAET OOJIBIINYI0 CTOMKOCTh. Bopc
Ha TaKUX TKaHSAX JIOJDKEH ObITb KOPOTKHM, T'YCTBIM, YIIPYTHM, UMETh OJIMHAKOBYIO
JUIMHY (OBITh PaBHOMEPHBIM) W MEHEEe NYIIUCTBIM, 4YeM Yy (uanenu u OalKw.

BBIHYCKaIOTCH OJACKHBIC 3MMHHC TKAaHH Pa3JIMYHBIX PACHBECTOK M M3 HETO INBIOT
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TEIUIYI0 OJEXKY, JIbDKHBIC KOCTIOMBI, Xanathl. [llupuna 3umMHUX TKaHe# koyeOaeTcs
oT 61 1o 145 cmM, Bec 1 M? - ot 230 o 500 T.

CyKkHO 3aHMMaeT O4YeHb OOJIBIION YACIBHBIM BEC B MOATPYIIE 3UMHUX TKAHEH.
CykHO BbIpabaThIBaeTCs IO OCHOBE U3 MpsDkK 29%2; 25; 20,8%2; 18,5%2 teke (Ne 40,
34/2, 48/2, 54/2), no yrxy u3 npsixu 100; 55,6; 50; 38,5; 29,4 Tekc (Ne 10, 19, 20, 26,
34).

CykHa HEKOTOPBIX apTHUKYJIOB U3TOTOBJISIOT CO IITANEIbHBIM BOJIOKHOM.

CnopTvBHas 3aMIlia — TJIaJKOKpaIlleHasl TsKejaas TKaHb ¢ KOPOTKUM BOPCOM,
HaIIOMHUHAIOIAS HATYypaJIbHYIO 3aMIITy I10 BUAY | IIBETY. BbipabaThiBaeTCs U3 MPSKU
29,4x2+55,6 Texc (Ne34/2+18). Bec 1m?415™

BenpBeToH BBINTyCKaeTCs HECKOJIBKMX apTUKYJIOB. boibliee pacmpocTrpaHeHue
MMeeT BelabBeToH u3 npsuku 20,8x2 + 58,5 teke (Ned8/2 +17). Bec 1 m? 370 r. Taxoii
’K€ BEJIILBETOH BBIPAOATHIBAIOT M M3 KpY4YeHOH ImTanelbHor npsoku 41,7x2 Texe (Ne
24/2) no yTKy.

JIns mommBa BaTHBIX IMOJYNANbTO M KYPTOK HCIIOJIB3YIOTCS TJIAaBHBIM 00pa3zoM
MOJICCKMH M CYKHO TE€MHBIX paciBeTOK. CIIOPTHBHYIO 3aMIITy M BEIbLBETOH KaK TEM-
HBIX, TaK U CBETJIBIX PACIIBETOK MPUMEHSIOT JIJIs TIONINBA CIIOPTHUBHOM OJCKIBI.

VY TkaHeW crhenuajibHOTO HAa3HAUCHHUS MMEIOT CTPYKTypa Takas ke, 4TO u Y
IJIaJJKOKPAIIEHbIX OJCKHBIX, BRIPa0aThIBAIOTCA OHU U3 NpPsDKU Oosee TOJCTOW (HU3-
KX HOMEpOB) 55,6-41,7; 25 (Ne 18, 24, 40); no ytky 71,4; 55,6 (Ne 14, 18) u u3
XJIonKa 0oJjiee HU3KUX COpPTOB. [l03TOMY ykazaHHbBIE TKAaHM HUMEIOT HEKOTOPYHO 3a-
COPEHHOCTh. [[pIMEHSIOT TKaHU ATOU MOATPYNIIBI B OCHOBHOM TSI IIITHS CIEIUATb-
HOM OJICIKIbI.

TkaHM BOPCOBOTO TEPEIUICTCHHUS] MMEIOT JIMIEBYIO IOBEPXHOCTH, IMOKPHITYIO

POBHO MOACTPUKCHHBIM, I'YCTBIM, CTOMKHUM K HCTUPAHHUIO BOPCOM H3 BCPTUKAJIBHO
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pacmojoXKeHHBIX BOJIOKOH. OOpa3yeTcsi BOPC MpHU OTAEIKU TKaHH MyTeM Pa3pe3aHus
U PACIyIIMBAaHUS YTOUHBIX MIEPEKPHITUH.

VY BOpCOBBIX TKaHEH OYEHb KpPACHUBBIA BHEIIHWW BUJl, OHU OYEHb MSITKUE U
MNPUSATHBIE HA ONIYIb U JJOCTATOYHO MTPOYHBI B HOCKE.

J171s1 TOBBILIEHUSI POYHOCTH BOPCA, MOBBIIICHUS €r0 I'yCTOThI TKAHU BhIpadaThI-
BaIOT MO yTKYy OoJjiee MIOTHBIMU (B 2-3 pa3a), 4eM IO OCHOBE, a C M3HAHKH CJerKa
MOJIKJIEUBAIOT.

Bec 1 m?

atux TKaHeu ot 230 go 320 r, mmpuna 46-72 cm. BeimyckaroTcs
BOPCOBBIE TKAHU B OCHOBHOM TJIaJIKOKPAILICHBIMHU.

K BOpCOBBIM TKaHSIM OTHOCSITCS MOJyOapxaT, BEJIbBET-KOPJ, BEIbBET-KOPJ
(bacoHHBI, BETbBET-PYOUUK U JIp.

[TomyGapxat umMeeT TIajKkyo MOBEPXHOCTh, BhIpadaThIiBaeTCs U3 mpsiku 11,8%2
+ 15,4 texc (Ne 85/2 + 65), BbicoTa BOopca 2 MM.

BenbBer-kop BeipabateiBaeTcs u3 npsiku 18,5+41,7 texe (Ne 54 + 24), umeer
MIUPOKUIM pyOUUK U CPaBHUTEIHHO BBICOKHI Bopc. OHAa OYeHBb TsKeNask TKaHb, YeM
BEJILBET-PYOUHK.

BenbBeT-kopa (acoHHBI MMEET PUCYHOK B BHUIE KOMOUHAIIUU TJIAJKOW H
BOPCOBOW moOBepXxHOCTeH. BreipabateiBaeTcss u3 mnpsoku  11,8x2+49.4  Tekc

(Ne85/2434).

s BenbBeTa-pyOUunKa UCTIONb3yIOT npsiky 11,8%x2+15,4 tekc (Ne85/2+65). Bec
1M2 274 1. Jlns MOBBILEHUS YCTOWYUMBOCTH BOPCA BENbBET-PYOUMK MPOMMTHIBAIOT
CIIeLIMaJIbHOW HECMBIBAEMOW IPOIUTKOM.

B nocneqnee BpeMs yBeIWUUIICS BBITYCK BEJIbBETa C HAOMBHBIMU PUCYHKAMH, C

MEJIKUM U CPETHUM PyOUHNKOM.
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2.2. MeToabl uccjie0BaHUii 0CHOBHBIX CBOICTB XJI0MYATOOYMAKHBIX TKAHE

OJEKHOM rpyINnbl

K ¢u3uko-3KcrIyaTalluOHHBIM CBOMCTBAM TKaHEH OTHOCATCS BEC MOTOHHOTO H
KBaJpaTHOTO METpa, HEKOTOPhIE€ TUTHEHUYECKHE CBOMCTBA (BO3yXO- M Ta30NpPOHU-
11a€MOCTb TEIJIO3AIUTHBIE CBOMCTBA, TEIIONPOBOAHOCTh, THTPOCKOMUYHOCTh, HAMO-
KaeMOCTb, BOJIOYIOPHOCTb, MAPONPOHUIIAEMOCTb, MBUIEEMKOCTh), MIPOYHOCTh, CMU-
HAa€MOCTb, KECTKOCTb, APANUPYEMOCTb, OCBHIIAEMOCTh, CTOMKOCTh K HCTUPAHMIO,
ycajJika, BIUSHUE CBETONOrOAbl HA TKAaHW, BJIUAHUE CTUPKUM HA TKAaHU H3HOCO-
YCTOMYHUBOCT.

Mertonbl oOmpeneneHuss NPOYHOCTH, YAJIMHEHHS, TUTPOCKOIMYHOCTH, HAMO-
Kae€MOCTH, BOJIOYIIOPHOCTH, CMUHA€MOCTH, OCBIIIAEMOCTH, YCAJIKU TKAaHEW yKa3aHbI B
CIIELIMAJIbHBIX  CTaHaaprax. Meroauka  OmpenesneHus  MapONpOHUIAEMOCTH,
BO3yXOIPOHUIIAEMOCTH, KECTKOCTU U APAIUPYEMOCTH 10 HACTOSILIErO BPEMEHU HE
CTaHIAPTU3UPOBAHA.

Bec TkaHu 3aBUCUT OT TUIOTHOCTH HUTEM, UX TOJIIMIMHBI, & TAKXKE YCaJIKU HUTEH
U T.J. PaznuuaroT BEC MOrOHHOTO U KBaJAPATHOTO METPa TKAHHU.

Bec moronHoro meTpa TKaHW OMPENEISIOT MyTeM JieJieHus Beca oOpasiia TKaHH
Ha ero JJIMHY 10 CIeayroliei dhopmyie

-100
Q= : |

rae, Q1 - Bec MOrOHHOTO MeTpa obpasiia TKaHH, T; ( — Bec oOpasua, T; | - mimHa
obOpasia, MM.

Bec kBaapaTHOTO METpa TKaHM YCTaHABIMBAIOT JICJICHHEM Beca oOpasiia Ha ero
Iomazas mo Gopmye

~4-1000000

Q="

rae, Q; — KBagpaTHOro METpa TKaHH, T;  — Bec obpasua, r; | - mauHa obpasia, mm; |

— ImupuHa o0pasia, MM.
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Bec kBagpaTHOro Merpa TKaHM MOXHO YCTaHOBUThH B3BEIIMBAaHWEM oOOpasla
pazmepom 10x10 cm.

B TOproeoil mpakTuke 4aie BCEr0 MPUXOAMUTCS ONpEAENATh BeC IM mo Becy
KyCKa TKaHHW. /{7 3TOr0 KyCOK TKaHM B3BEIIMBAIOT, YCTAHABIMBAIOT €r0 LIMPHUHY,
JUIMHY Y, BBIYUCIIHUB OONIYIO IJIOLIA/Ab, ONPEACIISIIOT BEC IOTOHHOIO U KBaJApPaTHOTO
MeTpa.

Ecnam u3BECTHBI IJIOTHOCTh T'OTOBOM TKAHUM M HOMEDP CYPOBOM NPSIKH, MOKHO
PacUETHBIM IIyTEM OMNPEIENUTh OPUEHTHPOBOYHBIN BeC 1M? TKaHH IO CleayromIeit
dbopmyie:

S Sy 7
N, N,

Q=1
rae, Q — Bec 1M?, 1; Sp — IIIOTHOCTH MO OCHOBE; Sy - MIIOTHOCTH MO YTKY; No — HOMEp
npsbKA OCHOBBI; Ny - HOMEp MpsKHU YTKA; 1 - KO3(QPUIMEHT, paBHbIN ISl TKaHEH U3
xjonyatHuka 1,04, mepcTsaHbix KaMBOJIbHBIX 1,07, cykoHHBIX 1,27, nbHaHBIX 0,9.

['Mruennyeckre CBOMCTBAa TKaHEH — 3TO COBOKYITHOCTh (PU3MYECKHUX CBOWCTB
TKaHEH, MPeIOXPaHSIONINX OPTaHU3M YEJIOBEKa OT PE3KUX KOJIeOaHUM TeMIlepaTyphl,
aTMOC(epHBIX BIUSHUN (CHEra, JOXJs, COJHCUHBIX JIydel) W Jp. ACHCTBHHA U TeM
CaMbIM CIIOCOOCTBYIOIINX HOPMAJIBHOM KU3HEAEATEILHOCTH OpraHu3Ma.

TkaHHU, U3 KOTOPBIX WIBIOT OJEXKAY, HE JOJDKHBI COJEpKAThb BPEIHBIX IS
3I0POBbSl BEILIECTBA, HAMpUMEp Kpacurteneu, ammpera. Heobxoaumo, 4ToObl OHH
XOPOILIO 3alvIIa]d YEJI0BEKa OT PE3KUX U3MEHEHUM TeMIEpaTypbl OKPYKAIOLIEH
Cpelpl, TeperpeBa COMHEYHBIMM JydamMu U T.4. OT CBOMCTB BOJIOKOH, CTPOCHHS U
OTACIKH TKAHEH, 3aBUCAT TUTMEHWYECKHE CBOWCTBA TKaHell. Eciau TkaHb
MpeIHa3Ha4YeHa IS JIETHEH OJEXKIbI, ODKHA OBITh OYeHB JIETKOW, CBETJIBIX TOHOB,
o0JlajaTh XOpOIIEeH BO3AYyXOMPOHUIIAEMOCThIO, TEIUIONPOBOAHOCTBIO, OTPaXKaTh
COJIHEUHBIC JIy4H, JIETKO OTCTUPBIBAThCsA. Hanbosiee mpuroaHb! 171 MOUTUBKY JIETHON
OICKJIbl TKAaHU U3 XJIONMYATHHKA, JIbHSHbIE M TKaHUW u3 mienka. OT TKaHeH,

NpeAHa3HAYCHHBIX 11 3WMHEM OJAeXIbl, TpeOyercsi, 4YToObl OHU OO0JafaIu
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XOPOIIMMH TETUIO3AIMMUTHBIMU CBOMCTBAMH. OJTH TKaHW OOBIYHO CPaBHUTEIHHO
TOJICTBIE, TSDKEIIbIC, OKPAIICHBI TJIaBHBIM 00pa30M B TEMHBIC IIBETA.

Bo3ayxo- 1 ra3onpoHHIIAEMOCTh TKAHEW — BAXKHBIE TTOKA3aTEIN TUTUEHUYECKOU
OIICHKW TKaHeW. Bo3myXompoHHIIaeMOCTh TKaHM CIIOCOOCTBYET OOCCTIICUCHHIO TIO-
CTOSIHHOTO TIPUTOKA CBEXEro Bo3ayxa K Teny. OHa 3aBUCHUT OT CTPYKTYphI, 00bEMa U
KOJIMYECTBA IMOpP, TOJIIMHBI TKAHHW, €€ OTIACIKU. Bpinensgemas KOXKel YIJIEKUCIIOTa,
3a/Iep’KUBAsICh B OJICK/E, BPEHO BIUSAET HA 3J]0pPOBbE UesioBeKa. OMbITHI MOKA3alH,
YTO COJEPKAHUE YTIEKUCIOTHI OT IIEPBOTO K TPETHEMY CJIOK0 OJI€K/IBI B MMOJ0IEKHOM
BO3JIyX€ MOCTENEHHO CHIKAeTCs. OTCYTCTBUE WM MAJIO€ COJIEPKAHUE YTIICKUCIOThI
B TOJOJIC)KHOM BO3JIyXE SBISETCS XOPOIIUM IOKAa3aTelieM CTETEeHU BEHTUJISLIUU
OJICKIBI.

TpeboBanus, npeabsBIsIEMble K TKaHSIM, @ UMEHHO K BO3yXONPOHUIIAEMOCTH
3aBUCAT OT HA3HAYEHMS MOCIEAHUX; TaK, TKAHW, MPEIHA3HAYEHHbIC JJIS1 JIETHEU U
CIIOPTUBHOW OJEXK[IbI, JOJDKHBI 00JIajjaTh XOpOIIeHd BO3AyXONPOHHUIIAEMOCTHIO.
Bo3ayxonpoHuIiaeMocTh OJICKIbl BO3pAcTacT HA BETPY U BO BpeMs JABUIKCHHUS
YEJIOBEKA; OHA IMOKAa3bIBAET KOJMYECTBO BO3AYXa B MWUIMIWTPAX, MPOXOJAIIETO
uepe3 1 cmM? TkaHM 3a | CEKyHIy NpH pasIMYHBIX M3MEHEHMSAX JABJICHUS C 00EHX
CTOPOH HCIIBITYEMOT'0 o0pasIia.

Bo031yXOIpOHULIAEMOCTh TKaHEH MOKET ObITh B mpenenax oT 0,3 1o 59 mi/cm?
CEK IpH JABJICHUH | MM BOASHOTO CTOJIOA.

Tenno3amuTHOCTh — 3TO CBOMCTBO TKaHEW cOXpaHsaTh Termio. C yBeauyeHueM
CKOPOCTH JBIKECHHS BO3/1yXa, YMEHBIIICHHEM TOJIIHUHBI U TUJIOTHOCTU TKaHU TEILIO-
3alllMUTHBIE CBOMCTBA OyAyT yMeHblaThesa. s Toro 4yTtoObl TKaHu 00nanamu Xopo-
UMY TEIUIO3alUTHBIMU CBOWCTBAMH, HEOOXOAMMO, YTOOBI WX BO3IYyXOIPOHU-
[1aeMOCTh M TETUIONPOBOIHOCTE OB HEOOIBIITUMHU.

Tkanu [t JIeTHEH OXEXAbl JOJDKHBI OBbITh TOHKHUMH, HEOOJBIIOW IJIOTHOCTH,
MMETh OTJIMYHYIO BO3AYXONMPOHUIIAEMOCTh M HE3HAYUTEIBHBIMU TEIUIO3AIIUTHBIMU

CBOWCTBaMH.
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3UMHSS  OEXKJa JOJDKHA M3rOTaBIMBATBCS M3 TKAHEHW C€  XOPOLIMMH
TEIJIO3AIIUTHBIMUA CBOMCTBAMU. Takue TKaHH U3rOTOBIISIIOT TOJCTBIMH, IO3TOMY OHH
coziepkaT 00JIbIIOE KOJUYECTBO Bo3Ayxa. HekoTophle Xjiom4aro0yMaskHbIE TKaHU C
LEIbI0 YBEIMYEHHS BO3AYIIHBIX MTOP MEKIY BOJOKHAMH MTOABEPratOT HAYECY.

Temno3amuTHbIE CBOMCTBA 3aBUCAT OT BHJIa BOJIOKOH, CTPOEHUS U OTJEJIKHU TKa-
Hel. Onexna, ciuTasi U3 MIEPCTAHbIX TKaHEH, Jy4Ile COXpaHseT TEeIUlo, YeM XJIOI-
yaToOyMaXkHas, a XJIOMYaTOOyMa)KHasl JIydllle, YeM JbHsHAsA. bosbioe 3HaueHHe
TaK)ke UMEEeT TOJIIMHA TKaHeH, Halm4re Haueca, Bopca.

TennonpoBOIHOCTh ONpPENENAETC KOJIWYECTBOM TEIUIa, MPOXOMSIIEro 4Yepes3
TKaHb. TOYHO YCTaHOBUTH IIOKA3aTelb TEIJIONPOBOAHOCTA MOYKHO IPHU YCIOBHH
IOJIHOW HETOABM)KHOCTH BO3/yXa, TaK KaK OOBIYHO IMPOUCXOAUT JIOMOJHUTEIbHAS
NoTeps TeIJIa OT BEHTWIALIMK BO3yXa Yyepe3 TKaHb. VI3BECTHO, UTO BO3/YX SIBIISIETCA
IUIOXUM IPOBOJHHUKOM TEIUIA, MIOTOMY JUISl COXPAaHEHHUs TEIUIA CYLIECTBEHHOE 3HA-
YeHHE MMEET BO3IYyX, COJEpKaluiics B mopax TKaHu. YeM Oosblie BO3ayXa Ha-
XOJIUTCA B MOpax TKAaHEW, TEM HMXKE MX TEIUIONPOBOJHOCTh. O TEMIONPOBOJHOCTH
TKaHEN CyIAT IO UX TOJIIUHE, IOPUCTOCTH U BOJIOKHUCTOMY COCTABY.

['MrpoCKONMMYHOCT, —yMEHUE TKaHU 3a0UpaTh mapbl U3 Bo3ayxa. OHa 3aBUCUT
OT BOJIOKHA, M3 KOTOpPBIX TKaHb BBIPAOOTaHa, BIAXKHOCTU U TEMIIEpaTyphl
OKPY’KAIOIIEro BO3/1yXa. | UTPOCKOMMYHOCTh TKAHEW ITPU OTHOCUTEIBHOMN BJIAXHOCTH
Bo3nyxa 100%, temnepatype 20° ajig XJaon4atoOyMakHbIX TKaHeu coctasisieT 14,3-
21,8, npHaHBIX 16,2-24,7 w uyucromepcTaHbix 26,3-29,7. ['MIrpOCKONMUYHOCTH
SBJIIETCS TIOJIE3HBIM CBOMCTBOM TKAHEHM, OCOOEHHO OENIbEeBBIX, KOTOPHIE 0053aTEIBHO
KACAIOTCsl TeJa, BIUTHIBAIOT HCHApeHHs] KOXHU. boibiioe 3HaueHrne UMEET CKOPOCTh
NOTJIOUICHHs M OT/a4yM Biard. Ha ObIcTpOTy MOTJIOMIEHHs BJaru OKa3blBaeT BIMSIHHUE
HE TOJIbKO BHJI BOJIOKHA, HO U CTPOEHHE TKAHU — KPYTKa, TUIOTHOCTb.

HaMokaemMocTh — XapakTepU3yeT NPOXOXKIECHUE 4Yepe3 TKaHb BJarv, BOJBI,
nota. Haunbonblieli HaMOKaeMOCTBhIO OO0aJal0T XJIOMYaTOOYMa)KHbIE M3 TPSKH C
HEOOJIBIION KPYTKONH. DTUM CBOMCTBOM JIOJKHBI 00JIaJiaTh MOJOTEHIA, callPeTKu U

APYyTruc nu3acins.
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BonoynopHocTh, WM BOJOHENPOHULIAEMOCTb, - MOKAa3aTellb CTEINEHU COINpO-
TUBJISIEMOCTH TKaHU MPOHUKHOBEHHUIO aTMOC(EPHBIX OCaIKOB. JlJi MOBBIIIEHUS BO-
JOHEMPOHUIIAEMOCTH, UX MOABEPTatOT CIEINATbHBIM IPOIUTKAM WIIA MMOKPBITHSIM.

[TaponpoHUIIaEMOCTh XapaKTEPU3YET MPOXO0KICHUE ApPOB YEPE3 TOJIILY TKAHH.
DT0 cBOICTBa CIIOCOOCTBYET y/IaJICHUIO BOJSHBIX MApOB, BhIAEIsAEMbIX Koxkel. Eciu
TKaHb 00JIaJJaeT IUIOXOM MapONPOHUIIAEMOCTbIO, TO MPWJIETAIOIUE K Tely CIOU
OJIEXbI JIETKO YBIAXKHSIOTCS, YTO CHUYKAET €€ TEIUI03allUTHBIE CBOMCTBA.

[Ip11€EMKOCTh — 3TO MOTJIOIICHUE TKAaHbIO MbUIA. BOJBIIEH MBLIEEMKOCTBIO
00Jaat0T TKaHU C BOPCOM, MEHBIIEH — TKaHHM, Y KOTOPBIX IJaJKas MOBEPXHOCTH,
HallpUMep W3 MCKYCCTBEHHOIO IIENKa, TJAJKHe MOAKIAJA0YHbIE TKAaHU — CaTHH,
aTJiac.

[IpouHocTh OOpa3na TKaHW HAa pPa3pblB MOXKET 3aBUCUTh OT BHJA ChIPbA,
KaueCcTBa MPSkKHU, TUIOTHOCTH OCHOBBI M YTKa, NEPEIUIETEHHUsA, XapakTrepa U T.IL
[Ipo4HOCTH CIIy’KUT OJHUM M3 MOKA3aTeel, XapaKTePU3YIOIIUX SKCILTyaTalluOHHbIE
cBoiicTBa TKaHU. (OJHAKO MPAKTHKA [MOKa3bIBAET, UTO HE BCETJ1a MOXHO YCTAaHOBUTH
CpPOK CIyXObl TKaHU IO OSTOMY ToOKazarento. Tak, MHOTHE WIEPCTAHbIE TKaHH,
oOnajaronIMe MEHbIIEH MPOYHOCTHIO HA pa3pbiB, YEM XJIOMYATOOyMaKHbBIE,
OTIMYAIOTCS 0oJiee TMPOJOKUTEIBHBIM CPOKOM cykObl. [IpouHocTh 0Opasma Ha
Pa3pbIB, MOKET XapaKTEPU30BaThCA PA3pPhIBHOM HATPY3KOM MOJOCKU MPU UCIIBITAHUU
ee Ha auHaMmomeTrpe. Pasmep mnosiocku mepctsHbix TkaHed S50x100mMm, Bcex
ocTtabHBIX 50*200MM.

YnuHeHue, Wik pacTKUMOCTb, TKAHU MOKET OBITh 3JIACTUYHBIM, YIPYTHUM,
OCTATOYHBIM, MOJHBIM WJIM IJACTUYECKUM. [IONHBIM HA3bIBAIOT TaKOE YAJIMHEHHE,
KOTOpPOE€ MPOUCXOJUT B MOMEHT pa3pblBa TKaHHW; OHO COCTOMT M3 TPEX BHJIOB
nedopmalu: ynpyroi — 4acTb MOJIHOTO YJUIMHEHUS (TKaHb cpasy >Ke MOCie CHATUS
HaIPsDKEHUST BO3BPALAETCSl B IEPBOHAYAIIBHOE TOJIOKEHHE); 3JACTUYECKON — YacTi
MOJHOTO YJUIMHEHUs (TIOCJIe CHATHS HANpsDKEHUS TKaHb TAaKKE BO3BpAILACTCS B

MNCPBOHAYAIIBHOC ITOJIOKCHUC, HO IMOCTCIICHHO, ¢ TCUCHUEM BpeMeHI/I); OCTaTO4YHBIM,
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VI TUIACTUYECKHUM, HAa3bIBAIOT Ty YaCTh MOJIHOTO YJUIMHEHUS, KOTOPOE MOCIE CHATHUS
HaIPSHKEHUS! OCTAETCA B TKaHMU.

[Toxazarenb yUIMHEHUS U B OCOOEHHOCTH YIPYro€ YAJIMHEHUE UMEIOT OOJIbIIOe
3HAYEHHUE ISl HOCKOCTH TKaHU. DTOT MOKa3aTeab YYUTHIBAETCS MPHU NOIIKWBE IIBEH-
HbIX m3nenui. Onexna, cimTas U3 TKaHEH ¢ OTPOMHBIM OCTATOYHBIM YJIMHEHHEM,
ObICTpell TepsieT GopMy, INIaBHBIM 00pa3oM B T€X MECTaX, IJIE OHa IOJIBEPraercs
MHOTOKpPAaTHOMY pacTshkeHHI0. OcoOeHHO BaKHA yMEHHE TKaHU OBITh CTOMKHM K
MHOTOKPATHBIM PACTSKEHHUSIM, YTO XapaKTEPU3yeT €€ BBIHOCIMBOCTb U H3HOCO-
YCTOWYHUBOCT.

[TonHoOE y/uIMHEHWE MOJIOCKH 00pa3lia BO BpEMs pa3pbiBa BBIPAKAETCA B MPO-
LEHTAaX K HayaJlbHOW 3a)KMMATEIbHOW JJIMHE IIOJIOCKM — PACCTOSHUIO MEXKIY
3KMUMaMH JUHAMOMETpa. Takke B MPOLIEHTAX BBIPAXKAIOTCA COCTABHBIE YACTH
NOJIHOTO yjuuHeHus. Onpenensercs yIIMHEHUWE TKAaHW, KaKk M IIPOYHOCThb, HA
JUHAMOMETDE.

CMHHAeMOCTh  SIBISIETCS  PE3yJNbTaTOM  IUIACTUYECKHX  Jedopmaliuii,
CBOMCTBEHHBIX Pa3JIMYHbIM TKaHSAM B pa3Hoi crteneHu. CKIaJKM UM MOpPILMHBI B
AIIACTUYHBIX, YNPYTHMX TKAHSIX I[OCTENEHHO MACPIABISAIOTCS, a B TKaHAX, HE
UMEIOLINX 3TUX CBOWCTB, OHM MOTYT OBITh yJaj€Hbl TOJIBKO MyTEeM IJakeHus. Yem
MEHBIIIE CMUHAIOTCS TKaHU, TEM BBIIIE UX MOTPEOUTENIbHBIE W TEXHOJOTMYECKHE
cBoiicTBa. Onexaa, NOMNTas U3 JIESTKOCMUHAEMbIX TKaHEH, ObICTPO TepSET CBOM BH]
Y PaHbIlIE BPEMEHH M3HAIIMBAETCS B MECTAaX CKJIAJ0K U MOPILHH.

CMHMHaeMOCTh TKaHEH B OCHOBHOM 3aBHCHUT, OT BHJIa BOJIOKOH, U3 KOTOPBIX OHH
BbIpaOOTaHbl, TOHUHBI, JUIMHBI, CTPOEHUSI HUTEN (HOMepa, KPYTKH), CTPOEHUS TKaHU
(nepemnieTeHus, MIOTHOCTH), U JIp. IPUYHH.

Bosbiioe BiMsgHNE HA CMUHAEMOCTh OKa3bIBAIOT OTHOCUT. BIQXKHOCTh BO3/1yXa U
BJIQYKHOCTh HCIIOJIb3YEMBIX BOJIOKOH.

[Ipu onpeneneHry CMUHAEMOCTH U3MEPSIIOT YIOJl PACKPBITHS B Tpaaycax TKaHH,

KOTOPYIO MPEABAPUTENHHO MOABEPratoT U3ruly Mol AaBICHUEM.
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[Tpu opraHoyieNTUYECKOM OINPEAECICHUH CMUHAEMOCTH TKaHb CKMMAIOT B KyJIaK
WIN CJIOKEHHYIO TKaHb 3aKpyunBaioT. O CMUHAEMOCTH TKaHU CYJISAT MO0 00pa3oBaB-
LIMMCS TIOCJIE PACIPABIICHUS] TKAHU CKJIAAKaM U MOPILHAM.

HanMeHbllieli CMUHAEMOCTBIO O0JaJat0T TKaHW YUCTOLIEPCTSIHBIE, HECKOJBKO
OOJBIIYI0 CMHUHAaEMOCTh MMEIOT TKAaHM M3 JIaBCaHAa, 3aTéM HUTPOHA M KallpoHa.
Haubonee cuiabHO CMUHAIOTCS BUCKO3HBIE U TKAHU, TIOJyYEHHBIE U3 XJIOMYATHUKA.

Bo Bia)XHOM COCTOSTHUM CMUHAEMOCTh BCEX TKAHEH yBEIMUYHUBAETCS.

XKecTkocTh — 3TO cIOCOOHOCTH OOpasla coxpaHsiTh cBowo (opmy. TkaHu
MOJIOTHSHOTO TEPEIUIETEHUsI MO0 CPAaBHEHUIO C CAap’KEBBIMU M CAaTMHOBBIMH OoJiee
xecTKH. OOBACHIETCS 3TO TEM, YTO B 00pa3lax MOJOTHSHOTO MEPEIJIETEHUs CBA3b
MEXJy CUCTEeMaMH HUTEH OoJiblias, a B TKaHAX CapKEBOrO M CAaTUHOBOTO —
MEHbIIAS.

HpanupyeMocTb — 3TO yMeHHE o0pa3lia TKaHM OOpa3OBbIBaTh CKIAJIKHU INpPHU
opopmiiennn opexael. KoinmyecTBO M pa3Mep CKIAJO0K, UX CHUMMETPUYHOCTH
XapaKTEPU3YIOT OONBIIYIO0 WM MEHBIIYIO APANMUPYEMOCTh TKaHU. [[panupyemMocTs B
OYeHb OOJIBIION CTEMHH 3aBUCUT OT MSTKOCTU WJIM KECTKOCTU TKaHU. MSArKue TKaHU
XOpOIIO APANUPYIOTCS, 00pa3ysi CAMMETPUYHbBIE CKIJIAJKU BJIOJIb OCHOBBI, KECTKHE
TKaHU JParupyroTCs XyXke, OHU OOBIYHO JAt0T KPYIHbIE TOpYAIllUe CKIaJKH.

OnpenensroT ApanupyeMocTb MyTEM OABEIINBAHUSA TKaHU HA Pa3JInYHbIE NIPH-
cnocobnenus. [lo oOpa3oBaBIIMMCS BJIOJIb TKAHU CKJIAJKaM CYAST O Jpanupyromen
cocoOHOCTH TKaHU. Eciu ckiIaaku pacxoasiTcs MEAJIEHHO U COXPaHSIOT CBOIO (op-
My Ha HWKHUX Y4acTKax, TO CUMTAETCS, YTO TKaHb O0JaJaeT XOpollei apanupy-
IOLIEH CIIOCOOHOCTHIO.

OchbIlaeMoCTh XapaKTepU3yeT YCUIIME, HEOOXOAUMBbIE NJIsi TOro, YTOOBI cOpO-
CUTh IBYyXMHWJIJIMMETPOBBIN CJIOM MONEPEUHBIX HUTEW C TIOJIOCKU TKaHU. Onpeaenstor
OCBHIMIAeMOCTh Ha Pa3pbIBHOM MalllMHE, Ha KOTOPOM pacCIoOJIO’KeHa ocolasi JeTalb.
OCHOBHOH JI€Tajbl0 TAKOTO MPUCIOCOOIEHUS SIBIsIeTCS rpeOeHKa ¢ BOCEMHAIAThIO
UTJIaMH, PABHOMEPHO PACIIOJNIOAKEHHBIMU B OTHOM psiny. [Ipu momoiu takoii rpeGeH-

KM W3 TIOJIOCKW TKaHW MUpUHOW 3 cM W anuHOM 10 cM cOpachiBalOT NBYXMUII-
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JMMETPOBBIN CJIOM HUTH. 110 crienmanbHON WIKalle ONPENEISIOT TO YCUIIUE, KOTOPOE
HEOOXOMMO Ui COpachIBaHUS JIBYXMHJUTUMETPOBOTO ciosi. OChIlaHWE 3aBHCHUT B
OCHOBHOM OT TJIaJKOCTA HUTEW U CTPOCHUS TKAHH, @ B HEKOTOPBIX CIIy4asix - U OT
OTJIEJKH, HAIPUMEp BaJKU. DTOT MOKA3aTeNb BIMSIET HA MPOYHOCTh MIBOB. [lmaTes
WIM JIpyrue IIBEHHbIE UW3AENUs U3 TKaHeW, OTIMYAIoIUXCs  OOJbIION
OCBITIAEMOCTBIO, C TPYJOM IMOJIAI0TCS 00pabOTKE; KPOME TOTO, B TOTOBBIX M3ACIUIX
4acTO IUBbl HA JIOKTAX W B JPYTMX MECTax, MOABEPTAIOLIMXCSA HATKECHUIO,
pacxoasTcs.

Hctupanne TKaHW XapaKTEPU3YET €€ U3HOC B PE3YyJIbTATE TPEHUS O Pa3IMYHbIC
IIPEAMETHI.

W3HOC TKaHU OT UCTUpPAHUs HAYMHAETCS, IIPEkKIE BCEro, C pa3pyllIeHUs BBICTY-
MAOIIEN HA €€ MOBEPXHOCTH CHUCTEMBI HUTEW, TaK HA3bIBAEMOM «OIOPHOW ITOBEPX-
HocTW». ClenoBaTenbHO, CTOMKOCTh TKAHM K TPEHUIO, IPU MPOYUX PaBHBIX YCIIO-
BUSIX, 3aBUCUT OT CTPOCHUS IIOBEPXHOCTU TKAHU U BEJIMYUHBI BHEIIIHEN OIIOPHI.

Y CTaHOBIIEHO, YTO C MOBBIIIEHUEM BHEIIHEN ONOPHI TKAHU, HHTEHCUBHOCTD €€
IOPYM MMAJAET, U IPU 3TOM JAaBICHUE YACIbHOE HA EIMHUIY IUIOIIAA YMEHbIIAETCS,
IIOATOMY CHMKAETCS Y CHJIA TPEHUS.

B OCHOBHOM yCTOMYMBOCTb TKaHEM K HMCTUPAHUIO, 3aBUCUT U OT CTEIECHU
3a)KMMa BOJIOKOH B TPsDKE, OTHOILEHUS MEXIy CcOO0OM JByX CHUCTEM HHUTEH
(konMuyecTBa TEpeceveK, CBS3EH), XapakTrepa TNEpeIuIeTeHUs, HaIuuMus Ha
NOBEPXHOCTU TKAaHMW BOMJIOKOOOpPA3HOTO 3acTujia, BOpCa, COOTHOILIEHHUS B 0Opasiie
JIBYX CUCTEM HHUTEW MO KOJUYECTBY M Apyrux (akTopoB. B pesynbrare uctupanus B
OCHOBHOM OT/IEJIbHBIE YYaCTKH TKAHHW CTAHOBSTCS TOHBIIE, @ 3aTE€M IOJHOCTHIO WIH
YaCTUYHO pa3pymaroTcsa. M3HOC KOCTIOMHBIX, MAJIBTOBBIX, a4 TAKXKE MOJKIIAJI0YHBIX
TKaHel MPOUCXOAUT B OCHOBHOM OT UCTUPAHHS B MECTax HauOOJBILIETO TPEHUS - Ha
BOPOTHHUKE, IO KpasiM OOpTOB U T. 1. YeMm MOBEpXHOCTH OoJiee riaakasi, TeM Ooiee
CTOMKA OHAa K MCTHpaHWIo. Tak, MOAKIIAJ0YHbIE TKAHU W3 HCKYCCTBEHHOTO IIIEJIKa
IIPU OJIMHAKOBOM CTPOEHHUHU 0o0Jiee TTIaAKU U CTOMKHM K UCTUPaHHIO, yeM apyrue. [Tpu

9KCILTyaTallu OACK/IbI TTIAAKOCTh TKAHU MMCCT TAKIKC OI'POMHOC 3HAYCHHUC, TAK KaK
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HEOOXOJMMO YUYUTHIBaTh, YTOOBI MEXKIY COMPUKACAIOIIMMUCA YACTAMH OACKIBI -
NajabTO, KOCTIOMOB, COpPOYEK — TpeHue ObuI0 HauMeHbIIMM. Hanpumep, npu
OOJIBIIIOM TPEHUU TPYAHEE HAJIeBaTh U CHUMATh OJCHKLY.

Ycaaka Tkanu. [Ipu nosydyeHnn TKaHell 1 B OCOOEHHOCTH OT/AEJIKM OCHOBHBIE
HUTHU TOJBEPTaroTcsi OOJbIIOMY pacTsbkeHHto. [Ipu 3TOM MpPOUCXOIUT yAJIMHEHUE
TKaHU KakK 3a CUET PACTSKEHHUS BOJIOKOH, TaK M 3@ CYET BBIIPSAMIICHUS OCHOBHOU
HUATA. B pe3ymprare 3TOro BCSA TKaHb B LEJIOM HAXOOUTCA B HANPSKEHHOM
COCTOSIHUU. B TakoM cocTosiHuM (C BPEMEHHO (PUKCUPOBAHHBIM HAIMPSIKEHUEM
OCHOBBI M yTKa) TKaHb MOCTyNaeT B MpOJaxy WM Ha wmBelHble (adpuku. [locne
YCTpaHEHUsI MPUYUH, YACPKUBAIOIMIMX HUTU B HAMNPSHKEHHOM COCTOSIHUH, - MpHU
XpAaHEHUHU, CTUPKE, NPH HCIOJIb30BAHWU IMOIIMTHIX M3 HEE W3JENUNd - TKaHb
CTPEMUTCS MPUHATh PABHOBECHOE IOJIOKEHHUE, T.€ TAKOE, IPU KOTOPOM OCHOBHBIE U
YTOYHBbIE HUTHU OyyT UMETh HauMeHbIee HanpspkeHue. [Ipu ctupke noj nefcTeueM
BOJbI, MbLIA, COABI, TE€IUIA IPOLECC MEpPEeXOofa TKAHU B PAaBHOBECHOE COCTOSHHUE
3HAUUTENBHO yCcKopseTcs. [Ipu 3TOM moBBIIAETCSA TUIOTHOCTh TKAHW, YMEHBIIAECTCS
€€ IUIOIIAb - IPOUCXOIUT yCaIKa.

Oco0eHHO 3HAYUTEIBHYIO YCAJIKy JAI0T HUTU UCKYCCTBEHHOTO 1IejKa. bombiioe
3HAQ4YEHUE I YCAaIKH HMEET paclHpsMIICHUE HUTEW OJHOM CHUCTEMBI, KOTOpas
MPUBOAUT K U3TUOYy HUTEH APYrod CHUCTeMbl. Y cajka TKaHU MPUBOJUT K U3MEHEHUIO
pa3MepoB TOTOBBIX IIBEHHBIX M3JETUH, YXYALIAET UX BUJ, OOJbIIas ycaaka JenaeT
W3JIeNINe HEMPUTOJIHBIM JIJIs JajibHeWmer Hocku. HeoOXxoaumo, 4ToOBI IIBEHHBIC
W3JIENINS TIPU HOCKE HE JTaBaJIM YCAJIKH, COXPAHSUIM CBOM NIEPBOHAYAJIBHBIE Pa3MEPBI U
bopmy.

Yrobsl oOecnieunTh (HOPMOYCTONYMBOCTH OJEXKIbI BO BpeMs HOCKM U TIpU
NOBTOPHBIX ~ CTUpPKax, TKaHW TOJBEprarloT oO0paboTKe Ha  CIELHAIbHBIX
TKaHEYCaJOYHbIX MAIIMHAX WJIU MPONUTHIBAIOT IPOTUBOYCAI0YHBIMU AllIIPETAMH.

C 1955 r. HOpMBI ycaaKu JJIsl BCEX TKaHEW CTaHIapTU3UPOBAHBI.

Ceeromnoroga - 3T0 KOMIUIEKC (DaKTOpPOB, BKIIIOUYAIOIIMX BO3JEHCTBHE CBETA,

TCMIICPATYPbI, BJIaIrvd, KHUCJIOPOJa BO3AyXad Ha TCKCTUJIBHBLIC WU3ACIIH:A. K&)I(I[I)Iﬁ n3
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ITUX YKa3aHHBIX (PAKTOPOB, B 3aBUCHMOCTH OT WX HCIOJB30BAHHS W XPaHCHUS
TKaHU, MOYKET OKAa3bIBaTh BIMSHUE B OOJbIICH WM MEHbIIEH cTeneHu. Tak, s
rapJJiH M 3aHaBECOK, KOTOPhIE€ HAXOJATCA B MOMEIICHHH, OCHOBHBIM (HaKTOPOM
W3HOCAa OyJeT BIMSHUE CBETA, a B MPOIECCE HMX HCIOJB30BaHUS HA OTKPHITOM
BO3JIyX€ K CBETY 0OABIISIETCS BIAUSHUE aTMOC(HEPHBIX BO3ICHCTBUM.

Pa3zpymienue TkaHel (CHUXKEHUE MPOYHOCTH, YAJIMHEHHS M JPYTUX TOKa3aTe-
Jiei) MPOUCXOJUT B PE3yJIbTaTe OKHUCIHUTENIbHBIX MPOLECCOB, AKTHUBU3UPYEMBIX
BCJICJICTBUE JCHCTBUS CBETA U TEILIA.

CTOMKOCTh TKaHEN K CBETOIIOTOJIEC 3aBUCHUT OT NMPUPOABI BOJIOKOH, U3 KOTOPBIX
OHU COTKaHbI, CTPOCHUS HUTEHW U CaMOM TKAaHU, Xapakrtepa otaeskud. CBeTomoronaa
OKa3bIBAaET TaKXe OOJIbIIIOE BIUSHUE Ha BbII[BETaHHE OKpacku. CTOMKOCTh TKAaHH K
CBETY B OCHOBHOM 3aBHUCHUT OT MPHUPOABI Kpacutelsd. Tak, HanpuMep, YCTaHOBIICHO,
YTO HauOOJIbIlIee MOHUKEHUE CBETOCTOMKOCTH BUCKO3HBIX TKaHEWU MPOUCXOJIUT MPU
OKpAIlIMBaHUH X OPAH>KEBBIMU U KEJITHIMU KYOOBBIMU KPACUTEIISIMHU.

[Tox nercTBUEM CBETOMOTO/IBI B TEUEHHUE 4-X MECALIEB CHUYKAKOTCS MPOYHOCTh U
yUIMHEHUE TKaHU cieayrommm oopazom (%):

XyonmyarodymaxxHas 0513b:

MIPOYHOCTH IO OCHOBE - 69%, 10 YTKY - 73;

yJIMHEHUE 10 0CHOBE - 33%, 1o yTKy - 36;

Hapsany ¢ mageHreM TpOYHOCTU U YJJIMHEHUS] TPOUCXOIUT TAKKE CHUKEHUE
CTOMKOCTH TKaHEH K MHOTOKPATHBIM U3rM0aM U UCTHUPAHUIO.

Jlns uccneaoBaHus BOIpPOCA O BIMSHUM CBETOMOTOJbl B JaOOpPaTOpUSX MpHU-
MEHSIIOT CIelaIbHbIE MPUOOPHI, C TOMOIILI0O KOTOPHIX MOYKHO MCKYCCTBEHHBIM ITy-
TeM 00Jy4aTh TKAaHU CBETOM, MTOXO0XHUM TI0 COCTaBY K COJIHEYHOMY CHEKTPY MPH OIl-
peleIeHHON OTHOCUTEIBLHOM BIIAXXHOCTH BO31yXa (MpU HEOOXOJIMMOCTH TKaHH CMa-
YHBAIOT).

MHorue TKaHU, B OCOOCHHOCTH OCJIbEeBbIC, B 3HAYUTEIHHOW Mepe HW3HAIIU-
BAIOTCSl NIPU CTUPKE. B mporiecce CTUPKU TKaHb MOJBEPTaeTCd OJHOBPEMEHHO pa3-

JUYHBIM BO3JICUCTBUSIM: XUMHUUYECKOMY (MOIOIIUN PacTBOpP), MEXaHUYECKOMY U TEp-

40



MUYECKOMY (CTUpKa, CylKa, riaxeHue). HyXHo cka3aTh, 4TO OT BUJA CTHPKH
yKa3aHHbIE BO3/ICMCTBUS BIUSAIOT HA TKaHb B Pa3HOU CTEIIECHH.

B pesynbpTaTe CTHUPKH TPOUCXOIUT OCIA0JICHUE BOJIOKOH BCIEACTBUE XUMU-
YECKOTO MOBPEXKICHUS 1IEJITIONI03bI M BBIMBIBAHUS IPUMECEH, YaCTUIHOE OcliabiieHue
CTPYKTYpbl IpPSKM U CaMOM TKaHM, a TAaKKE MMEET MECTO 3HAUMTENbHas ycaaka
TKaHWU.

Hamm uccnenoBanus mnokazanv, 4To npu ctupke (20 CTUPOK) B OAMHAKOBBIX
YCJIOBUSIX BUCKO3HBIE IITAINEIbHBIE TKAHU TEPAIOT CBOK NMPOYHOCTh MEHBIIE, YEM
XJIOMYaTOOyMa)kKHbIE; IITANEIbHOE MOJOTHO ISl IJIaThEB TEPAET NPOYHOCTH (B %):
10 OCHOBE Ha 7, MO yTKY - 4,5; XJIOM4aToOyMakHO€ POCTHIHHOE MOJIOTHO - IO OCHO-
Be - Ha 11,7, mo yTKy - 16; KOCTIOMHas mITaneabHas TKaHb 110 OCHOBE - 5,06, 1O YTKY -
10,1; xmomuaTodyMaxxHOE KOCTIOMHOE TPUKO 0 OCHOBE - 12, o yTKy - 14,4,

[Tpy KOMOMHHPOBAHHOM BO3JIEHCTBUU CBETONOrOJbl U CTUPOK, KaK 3TO UMEET
MECTO Ha MPAKTHUKE, TKAHU Pa3pylIaloTCs 3HAUUTEIBHO OBICTpEE.

Ha naHHbIif MOMEHT J1J151 TOBBILIEHUS] CTOMKOCTH TKaHU K CTUPKE U CBETOIOT0JI€
MPUMEHSIOT ClienalibHbIe anmpeThl (kapoamon [IOM ¢ paznuuHbiMu 100aBKamMu).

CrpoeHne TKaHel W MHOTHE W3 (PU3MKO-IKCILUIyaTAlMOHHBIX CBOWCTB HMMEIOT
OTrPOMHOE 3HaUEHUE /7151 OOBSICHEHHUSI U3HOCOYCTONUNBOCTH.

N3HOCOYCTOMYNBOCTh TKAHEW M TOTOBBIX LIBEWHBIX U3JEIHNN XapaKTEPU3yeTCs
CPOKOM HX CIIY>)KObl MpH YCJIOBHUM NPABUIBHOTO WX MPUMEHEHUS COTrJIacHO
Ha3HAYCHUIO. B pe3ynbrare M3HoCa yXyAIIATCs NEPBOHAYAIbHBIE CBOMCTBA TKAHU
¥ X BHEIIHUU BUII.

N3HOC MOXeET ObITh YACTMUYHBIM WM MOJHBIM. B mporiecce 3kcriyaranuu TKa-
HU, U3 KOTOPBIX MMOLIMTA OAEXK/1a, OJBEPratOTCsl BO3IEHCTBHUIO: CBETONOIO/IbI, ITOTA,
CTUPKH, BJIAXKHOCTH BO3/1yXa, BOJbl, MHOTOKPATHBIM Je(QOpMalsM - PaCTKEHUIO,
U3rudaM, CMSTHIO, BIUSHUIO MOJM M MHKPOOPTaHM3MOB, M 1p. XapakTep 3TUX
BO3/JCICTBUI OyAeT 3aBHUCETh OT YCJIOBHMM HSKCIUlyaTanuu. Tak, OenbeBble TKaHU
W3HAILIMBAIOTCS TJIABHBIM 00pa3oM B pe3yibTaTe MHOTOKPATHBIX CTUPOK (IEHCTBHS

BOJbI, TPCHH:A, CXKaATHUA, XHUMHYCCKUX BCH_IGCTB), INIATBCBBIC TKAaHW - OT CTHPKH,
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JIEUCTBUS CBETOMOTO/IbI, KOCTIOMHBIE U TOAKIAJ0YHBIC TKAHU - TJIABHBIM 00pa3oM OT
UCTUPAHUS, IPAMPOBOYHBIC TKAHU JIJIsl OKOH - OT JEHCTBUS cBeTa. B OONbIIMHCTBE
CJIy4aeB Ha U3HOC OJEXK]Ibl OKa3bIBACT BIUSHUE HE OJIMH, 4 HECKOJIbKO (PaKTOpOB, HO
B PA3HOU CTETICHU.

N3HOCOYyCTOMYMBOCTh TKaHEW OMpeneNsieTcs MyTeM OMBbITHONM HOCKHU U j1abopa-
TOPHBIMU HcclieoBaHUuAMHU. [Ipu 1ab0paTOPHBIX HCCIEIOBAHUAX TKAHU MOJBEPTatOT
TaKUM BO3JCHCTBUSIM, KOTOPbIE OHU UCTIBITHIBAIOT B MPOIIECCE IKCILTyaTalliy, Hallpu-
MEep MHOTOKpaTHBIM CTHpKaM, UCTUPAHUIO Ha MPUOOpax, AEUCTBUIO CBETOIMOTOIbI U
T. 1. O0 u3HOCE CyAsT MO MaJC€HUIO0 MPOYHOCTH TKAaHU, PACTSKUMOCTH, YIPYTOCTH,
YaCTUYHOMY (TTOTEPThIE MECTa) WM MOJHOMY Pa3pylICHUIO (IbIPbI, CUJIBHO MOTEp-
ThIE€ MECTa), IO CHWKEHUIO BECa, XUMUYECKUM M3MEHEHUSIM BOJIOKOH (IECTPYKIIUN),

ITOABJICHHUIO JIOCKA B KAMBOJIBHBIX TKaHAX U T. X.
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2.3. O0paboTKa pe3yJIbTATOB HCHBITAHMIA METOAAMH MATEMATHYECKOMI

CTAaTUCTUKH

Korma rotoBsit pazpaboTKy METOAMKHA MPOTHO3HPOBAHUS SKCILUTyaTallMOHHOTO
M3HOCA TKaHeW Ha JabopaTOpHBIX MpHOOpax, CPaBHUBAIOT M3HOCOCTOMKOCTh TKaHEH
Ha prOopax U JOJITOBEUHOCTh U3JIETUH.

[Ipu TakoM CpaBHEHHM B KaYECTBE BBIYMCIIUTEIBLHOTO ammnapara 4acTo MCHOJIb-
3YIOT KOPPEISAIMOHHBIM aHaIU3, MPU 3TOM BBIYUCISIOT KOYPOUIHUEHT KOPPESIUU.
OpHako mMpH 3TOM HENOCTATOYHO BBIUYUCIUTH KOA(D(PHUIMEHT KOPPENSIUHU, HYKHO
TaK)Ke €lIe HANTH €ro 3Ha4YMMOCTb, T. €. OLICHUTh JJOCTOBEPHOCTh YCTaHABIMBAEMOMN
CTaTUCTUYECKOW  CcBA3U. Jlnsg  cpaBHEHHMs  4YMclla [ap  CPAaBHUBAEMBIX
XJIOMYAaTOOYMaXHbIX TKaHEH YCTaHABIMBAIOT, MO HEOOXOJUMOM JIOCTOBEPHOCTH,
Koa(p¢unueHTa koppensaund. Ham 3apaHee n3BecTHA, 3aBUCUMOCTb MEXKIY BEJIUYH-
HOM Ko3((uLIMeHTa KOPPEILUU M YUCIOM HUCHBITAaHUIN, HEOOXOIUMBIX AJI MOJY-
YEHUS €ro JOCTOBEPHOCTH.

YToOB! yCTaHOBUTH B3aMMOCBSI3b MEKIY M3HOCOM XJIOMYATOOYMaXKHBIX TKaHEH
IIPU UCIOJIb30BAaHUM M UCTUPAHUEM Ha JIaDOpaTOpHOM Mpubope, ObUIM MPOBEIAECHBI
OMBITHI HA IPUMEPE NECATH BaPUAHTOB TKAHEW JJI1 MAJIbUYMKOB IIKOJBHOTO BO3pPACTa
Pa3IUYHBIX M0 CTPYKTYPE U CBIPHEBOMY COCTaBY.

Kpatkass xapakTepucTMKa TKaHEW W JaHHbIe 00 UX CHIPEBOM COCTaBE MpPH-
BOJSTCS B TaOu. 2.1.

3a mokazarenb, KOTOPBIA XapaKTepu3yeT H3HOC XJIOMYaTOOYMa)KHbIX TKaHEH
OJIEXHON Tpynnbl B OOBIYHBIX YCJIOBHUSX HCIOJIb30BAaHUS, MPHUHAT CPEIHUNA CPOK
WCIIOJIb30BaHUSI U3/AeNui 1pHu onbITHOM HOocke 10 kocTromoB. ITpu aTOM 3a KpuTEpHit
M3HOCA XJIOMYaTOOYMaXHBIX TKaHEH B JKCIUTyaTallMd, NPUHITO B MeCTax
IUIOCKOCTHOT'O M3HOca (00J1acTh KOJIEHEW, CUICHbs, BEpPXHEH YacTHU LIArOBBIX IIBOB,

JIOKTEH), TOSIBIEHWE CKBO3HBIX pa3pyiieHu# (npipok) B 49 % uznenuii.
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Kparkas xapakrepucTuka TKaHei

Taomnuua 2.1

HaumenoBanue BapuaHnT TkaHu
moKasareJjei I Il 11l v \% VI VIl VIl IX X
JluHeilHas  MJIOTHOCTH
MIPSDKH, TEKC
OCHOBA 15,3x2 15,3x2 25x2 25x2 74 62,5x2 15,3x2 84 84 84
YTOK 100 128 156 111 74 62,5x2 100 84 84 84
TommuHa TKAaHU, MM 1,1 1,16 1,68 1,25 1,37 1,12 1,1 1,16 1,03 1,04
HosepxuoctHas 329,3 359,8 433,9 387,2 405,7 394,4 330,1 369,5 392,3 43,9
IUIOTHOCTB,I/M
Ywucao auter, Ha 10 cm
OCHOBA 175 206 143 165 184 137 178 167 233 263
YTOK 172 164 154 170 202 166 174 168 172 194
PaspsiBHas Harpyska, H
OCHOBA 384,5 519,3 408,8 492,8 295 727,4 395,9 615,7 926,1 1076,1
YTOK 443 504,4 602,6 525,4 264,7 597,9 4489 384,4 595,9 727,3
PaspbiBHAsT yUIHHEHHE,
%,0cHoBa 6.4 8 8 10,6 34 28 6,5 234 30,4 42
YTOK 44 41,6 64,3 64,4 47,7 29,3 42,6 47,9 40,4 27
Bonoknuc.coctas 1I-40 11-50 11-50 11-50
OCHOBHI, % 1-40 BBuc-45
BX-100 BX-100 BX-100 BX-100 BX-100 BJIc-30 BJIc-30 BJIc-30
Bllam-10 Bllam-10
BBuc-20 Bsuc-20 Bsuc-20
O0paTthI-5
DIOIOKHIC: COCTAB YT, | 111180 Wng0 | W80 | W80 | oo | o0 1m0 1111-80 W75 | 50
Bllam-10 Bllam-10 BIlam-13 | Bllam-13 Blam-10 Blam-10 BIlam-10 BIlam-10 BIlam-20 BJIc-30
Oo6parbi-10 | O6partei-10 | BBuc-7 BBuc-7 O6pathi-5 O6patbl-10 | O6partbi-10 | O6patei-5 | Beuc-20
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YroObl ompenenuTbh CpoK CiIyXObl u3nenuii B TedueHue 18 MecsueB (nBa
yu4eOHBIX roja) mepuoandecku (yepes3 kaxasie 40 nHel) ocMaTpUBAaIOT UX, Ha KO-
TOPBIX (PUKCUPYIOT YMCIIO U3AEIUN C MECTAMM PA3PYIICHUS IUIOCKOCTHOIO U3HOCA U
OTIPENEISIIOT JOJII0 pa3pylIeHUu OT o0miero 4ymcia Bcex m3aenuid. CTposT TH-
CTOTPaMMBI pa3pylleHHs] U3IENUH B OKCIuTyaranud. C IMOMOIIBIO KPUTEPUS X2
OLIEHUBAIOT CTENEHb OJIM30CTH SMIUPUUECKOTO PACIIPEAETICHUS K HOPMAIBHOMY.

Jlnst onpeneneHus CpeHero CpoKa CIIyKObl MPUMEHSIIOT BEPOATHOCTHYIO CETKY
OpAMHAT, B KOTOPOW MHTETPaJIbHASL KPUBAsi UMEET BUJI IIPSIMOU M TOUYKA MEPECEUEHUS
aToi mpsimoit ¢ ockio 0,5 (mmum 50 %) COOTBETCTBYET CpeAHEMY CPOKY CIY>KOBI
uznenus. [I[puMeHeHrne BEpOATHOCTHOM CETKH OpAUHAT JAET BO3MOKHOCTH HMCIOJIb-
30BaTh METOJbl MHTEPIOJALMUA U SKCTPAIOJIALUU, YTOOBI MOIYYUTh HEOOXOJUMBIE
JAHHBIE O CpOKE CIyXObl u3aenuil 0e3 MNpOAOHKEHHS OIbITa A0 BBIXOJA U3
DKCILTyaTallMU BCEX U3ACIINN TapTUH.

[TpumeHeHre MeTo[a NHTEPIIOSILMY I HaX0XKIEHUS CpPOKa CIIy:KObl U31enuil
nmoka3zaHo Ha puc. 2.1, rae maHa BEpOSATHOCTHAs CETKa C HAHECCHHBIMH Ha HEH

HMIUPUYECKUMU JaHHBIMH O pa3pyiieHuu 1, 2 u 3-ro BApuaHTOB TKAHM.

99.98 [

Jloia M30eiuii ¢ paspyLueHHAME, Yo

0,02 &
50 100 150 200 250 300 350400 450 500 550

Yucio gHelH HOCKH

Puc. 2.1. Cpok cayx0b1 U3/ uii:
1 — u3 Tkanu 1-ro BapuaHTa; 2 — U3 TKaHU 2-TO BapuaHTa; 3 — U3 TKaHU 3-TO BapUaHTa.
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[IpumMepoM mNpUMEHEHHsT METOAA DKCTPANOJBALMHU SABJISETCA BEPOSATHOCTHAS
CeTKa C HAHECEHHBIMU Ha HEH SMIMPUYECKUMHU JaHHBIMU O paspyiiennu 9-ro u 10-

ro BApMaHTOB TKaHU, KOTOpas MpUBeJIeHa Ha puc.2.2.

99 5 1-

a8

Jonn wsdenud € paspyuerasrs, b

fﬁf P I | ! 1 1 L I |

S0 100 150 200 258 300 350 407 450 00058 b
Yirar Faey HOCKU

Puc.2.2. Cpok ciay:k0bl u3aeauii:
1 — u3 tkanu 10-ro BapuanTa; 2 — U3 TKaHU 9-ro BapuaHTa

C HCnonb30BAHMEM BEPOATHOCTHOM CETKU OMPEACNSIOT 3HAYEHUs CpPEeaHUX
CPOKOB CITY>KOBI (Z) AJi1 BC€X BapHAHTOB TKAHU, JOBEPUTEIbHBIC TPAHULIBI [y U [y U
OTHOCUTEJBHBIA JIOBEPUTENbHBIA UHTEPBAT O{Z} CpeJHUX 3HAYEHUUN CpPOKa CITyk Obl

NpU CTaTUCTHUYECKOM HagexHocTH P = 0,95 (tadi. 2.2).
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Puc.2.3. U3MeHeHHe TOTIUHBI 2-T0 BAPMAHTA TKAHU OT HCTUPaHus Ha npudope TU-1M

3TOT crmocod 0OecreunBaeT XOPOIIYIO JOCTOBEPHOCTH MOIYYaeMOT0 pe3yabTara

- OTHOCHUTEIILHBIN I[OBGpPITGJ'IBHBIﬁ HHTCPBAJ IIO 6OJII>IHI/IHCTBy TKaHEH HE IIPCBLbI-

maer 20% (Takue BEIMYMHBI JIOBEPUTENIbHBIX MHTEPBAIIOB XapaKTEpPHBI IS

HUCIIBITaHUA METOAOM OIIBITHBIX HOCOK). KpOMe TOIro, UCIIOJIb30BaHHUC BepOﬂTHOCTHOﬁ

CCTKHU OPAHHAT ITO3BOJIACT COKPATUTDb BPCMA UCIILITAHHA.

Tabmauua 2.2

JlaHHbIE 0 cpeIHEM CPOKe CJIY:KObI U3/1eJIMii Z M cpedHeill CTOMKOCTH K MCTUPAHUIO X U HX

CTATUCTUYECKOH Hage:xkHocTH (mpu P=0,95)

Yucno
Bapuanr | ucnbithiBaeMbix | X £&* ()_(), o ()_() , Hncro Z+ 8(7) T us, | 0 (Z),
UCIIBITBIBAEMBIX 0 0
TKaHH o0pas3IoB Ha 060pOTEI % H3TeNHii B HOCKe JIHH % %o %
pubope
1 12 14852+982 6,7 42 241+27,6 | 36 65 13
2 12 20923+842 5 42 351+46 36 65 14
3 12 36335+1150 | 3,3 35 382+61 38 66 | 15,8
4 12 29133+379 19 35 332+27,6 | 38 66 8,5
5 12 2851341240 | 4,5 9 403£166 | 22 82 | 414
6 12 22088+906 4,2 7 367+126 | 159 | 854 | 345
7 12 15405+803 53 16 262+87,6 | 28 74 | 338
8 12 219464652 4,6 16 363+87,6 | 28 74 | 245
9 12 299384452 1,6 34 523+66,6 | 36 66 14
10 12 16083+565 3,6 27 396+62,6 | 36 68 16
[Tokazarenem, XapaKTEpHU3YIOIIUM HM3HOC  XJOMYaTOOYMaKHBIX  TKaHEH,
U3FOTOBJICHHBIX W3 KapAHOM W TpeOCHHOW MpSKU, SBISIETCS  CTOMKOCTH

XJIOMYATOOYMaKHBIX TKaHEH OA&KHOW TPYyNmbl K HCTHUPAHUIO, OMpenessieMas Ha

npudope cornacHo ['OCT 9913-78. Hwxke B Tabnuue 6 naHbl 3HAYEHHS] CpeaHEH
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CTOMKOCTH TKaHEH K UCTUPAHUIO U OTHOCUTENBbHBINA JOBEPUTEIbHBII UHTEPBAI (MpU
CTaTUCTHYECKON HasiexkHOCTH P=0,95) nist Bcex BapuaHTOB TKaHEH.

VYcraHoBieHa 3HaUMMAasi CTATUCTUYECKAs CBsI3b, ¢ KOG (DUIIMEHTOM KOpPEIsIuu
0,595, MexTy CTOWKOCTBIO XJIOMYaTOOYMa)KHBIX TKaHEH K UCTUPAHUIO Ha IpUOope U
CpPOKOM CiyxO0bl B skciutyaranuu. Koadgduuuent xoppensuuu 0,595, orHOCUTCS K
paspsly CpelHUX, M0 HAWJACHHBIX B OMbITax rpaganuu. YToObl MOBBICUTH TOYHOCTH
IIPOTHO3UPOBAHUSI CpPOKA CHYKObl HW3AENINNA, KpPOME HCTHPAHUSA, YYUTHIBAIOT
MHOTOKPATHOE PACTSKEHNUE TKAHU.

OnpeneneHne KOJIMYECTBEHHOTO COOTBETCTBHS MEKYy UCTUPAHUEM MU PACTSHKeE-
HUEM TKaHeW Ha MpuOopax W U3HOCOM HX B IKCIUIyaTallMd, OCYLIECTBISIOT MYTEM
MOCTaIMMHOTO HCTHpaHus TkaHed Ha mpudope TU-1M u mocramuiiHOrO H3HOCA
U3JIETUI B JKCIUTyaTallid, MPU 3TOM KPHUTEPUEM CTENEHU HM3HOCA W HCTUPAHUA
TKaHel BhIOpaHa TOJIIMHA, KOTOPYIO H3MepsieMas Ha TOJIIMHOMEPE COTJIACHO
TOCT 12023-66, CT COB 997-78, npu gasnenun 0,001 -10° ITa.

YToOBl MOJYYUTHh 3aBUCUMOCTh HM3MEHEHHUs TOJIIUHBI TKAaHEW B pe3yJbTaTe
uctupanus Ha npubope TU-1M, mpousBoAsST H3MepeHUE TOJIIMHBI TKAHH TOCIE
NOCTAAUMHOTO  WUCTUpaHUsT Ha npubope 12 mnpod KaxAOro BapHaAHTA
XJIOMYaTOOYMaXHOM TKAaHM OAEKHOW TPymmbl B S5 TOUKax NOTEPTON BHEIIHEH
noBepxHoctu. CTaguu UCTUpanus Ha npuodope cienyromme: 499, 1001, 3002, 7010,
12 000 oGopoTOB sl BCEX BapUMaHTOB TKaHeW W emie 2-3 cTaauu JUisl TKaHEH,
UMEIOITUX YCTOMYMBOCTD K HcTUpaHuto He MeHee 20 000 060pOoTOB, OTHOCUTEILHBIN
JIOBEPUTENbHBIA HHTEpPBAI TMPU H3MEPEHUSX TOJIIMHBI IO BCEM BaphaHTaM
XJIOMMYaTOOYMaKHBIX TKAHEH W Ha BCEX CTaAMsIX ombITa Kojeodnercs ot 0,7-1,4 %.

[TonyuuB BCe ATH JIaHHBIEC, CTPOST 3aBUCUMOCTH U3MEHEHHS TOJIINHBI TKaHEH
OT WCTUpaHUsl Ha mpubope JUisi BCEX BAPUAHTOB TKAaHEW, ATH 3aBUCHUMOCTH HUMEIOT
BUJI TapaboJIbl, CHMMETPUYHON OTHOCUTEIHHO TOPH30HTaNbHOU ocu. Ha puc. 3.3.
TaKasi 3aBUCUMOCTb PUBEJICHA JIJI BTOPOTO BApUAHTA TKAHH.

MeTooM  BBIpAaBHUBAHUS K  TOJYYEHHBIM 3aBUCHUMOCTSIM  TOJAOUPAIOT

YpPaBHCHUA BHUa
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r7ie, y - TOJNIIMHA TKaHW TpPU UCTHPAHUU Ha TpuUOOpe, MM; X - YHCIO OOOPOTOB
UCTHUPAIOIIETO JUCKa MPUo0pa; ¢, @, b - koadpurmenTs ypaBHEHHS.

JIJis Bcex BapuaHTOB TKaHEW 3HaveHUs Kod(dduimenTa b B mpumMepe o MHAKOBBI
u paBHel 0,5 mpu METOAE CpPEIHUX BHIYHUCICHUS 3HAa4YeHUs Kod(uImeHTon
YpaBHEHUS a U ¢,

YToObl TMOMYYUTHh 3aBUCUMOCTh HM3MEHEHUS TOJIIMHBI XJIOMYATOOYMaKHBIX
TKaHEW OT M3HOCAa U3JEIUNA U3 ITUX CAMbIX TKaHEW MPHU MCIOIb30BAHUH, BHIUUCIISIOT
TOJIIMHY TKaHEW IOCje IOCTaIuHHOIO HM3HOCAa B JKCIUTyaTallid Ha OproKax B
obnactu KosieHel (00J1acTh HauOOMBIIETO U3HOCA TKAHU B IIKOJIBHON (hopMe Maib-
YUKOB) B IIECTH TOYKAX MCTEPTOM ITOBEPXHOCTH, KaxJod mapsl Oprok. Cramuu
M3HOCA TKaHEW B AKCIUTyaTallMu cieayromue: 6 Mecsies, 12 mecsies, 18 mecsies u
2 y4eOHBIX Troja.

N3MepeHue TOJIIMHBI TKAHEH IMOCJI€ M3HOCA B DKCIUTyaTalldd MPOU3BOIAT Ha
TOM JK€ TIpUOOpe M IPH TEX XKE MmapameTpax, 4To M IOCIe UCTHPAHHUS Ha Ipuodope.
OTHOCUTENbHBIN JTOBEPHUTEIBHBIM HHTEPBANT IPH HM3MEPCHHSAX TOJIIMHBI TKaHEH
MOCJIe M3HOCA M3/CIMI B OKCIUTyaTalluy JUIs BCEX BHJIOB XJIOMYaTOOYMaXKHBIX TKaHEH
1 BCEM CTaAMsAM M3HOCA OObIYHO cocTtaBisieT 3,7-9,3%. Ha ocHOBaHWY TTONTy4YEHHBIX
JTAHHBIX CTPOSAT 3aBUCUMOCTH M3MEHEHMS TOJIMHBI TKAHEH OT M3HOCA W3CIUU U3
HUX MPU UCIOJb30BAHUH, ISl BCEX BAPUAHTOB TKAHEH. DTH 3aBUCUMOCTH, TAK)KE Kak
U TPy HCTUPAHUM TKaHEH Ha mpuOope, MMEIT BHJ Mapadojbl, CHMMETPUYHON
OTHOCHUTEJIbHO TOPU30HTaIbHO OCH. B KaudecTBe ImpuMepa Takas 3aBHCUMOCTH

npuBeeHa Ha puc. 2.4 i TKaHU 2-TO BapUaHTA.
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Puc.2.4. U3meHenue TOJIIHHBI 2-1o BapuaHTa TKaHU 0T U3HOCA B IKCILIyaTallun

VYpaBHeHue, N0100paHHOE K 3TUM 3aBUCUMOCTSIM, UMEET BHU]T

«/x’—b"

! !

=c'-a'

y

rze y’ - TOJIUHA TKaHEeW MPU U3HOCE B DKCILTyaTaluu, MM; c', a’y, b'- koadhdurmenTtsr
yYpaBHEHUS; X' - CPOK IKCIUTyaTallMH, TOBI.

3HadyeHus Ko3()PuIUeHTOB a’ U ¢’ BRIYUCISIIOT METOJ0M cpenHux. B mpumepe
3Ha4eHus ko3 dunmenTa b' s Bcex BapuaHTOB TKaHEH OMHAKOBBI U paBHBI 0, 1.

N neHTHYHOCTh 3aBUCUMOCTEM TONIIUHBI TKaHEH MpPU UCTUPAHUHU HA TIPUOOpE U
M3HOCE B JKCIUTyaTallUM TOBOPUT O TOM, YTO KHMHETHKA IOCTAaJUMHOIO H3HOCA B
AKCIUTyaTallMM COXpaHSeTCs M MpU HUCTUpPAHUM Ha npubope. 3HAUEHUS KOppe-
ALUOHHBIX OTHOLIEHUM MEXIy TOJIIMHOW TKAaHU M IIOKA3aTeJIEM ITOCTAJUNHOIO
uctupanus Ha npudope cocraBisaoT 0,81-0,98, a Mexay TONILMHON M MOKa3aTeleM
MOCTaUHOT0 U3HOCA B dKcIuTyaramnuu - 0,52-0,71.

Hekoropoe ymeHblIEHHE CTENEHU KOPPETSLUHUOHHON CBS3M MPU HUCTIBITAHUU B
IKCILTyaTallM OOBSCHSAETCS TEM, YTO B 3TOM CJIy4yae M3HOC MPOUCXOJIUT MOJ BO3-
JeiicTBUeM KoMIuiekca (akTOpoB, B TO BpeMsl Kak NpU UCHBITAHUU Ha Mpuodope
peanu3yeTcs BO3IEMCTBHE HA TKaHb OJHOIO M3 HUX. Ha pe3ynpTar McnbITaHUS OKa-
3bIBAET BIIMSHHE HEPABHOMEPHOCTh M3HOCA TKAHEH B JKCIUTyaTallMd B CWIIy WHAM-

BUJIyaJIbHBIX OCOOCHHOCTEH HOCKM HW3JAENud pa3IMyHbIMH JHOJbMU. V3MeHeHue
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TOJIIIMHBI TKAaHW SIBJIAETCS XOPOLIMM KPUTEPUEM Ul OLICHKH CTENEHW WCTUPaHUs
TKaHeil Ha nmpubope TU-1M u cTeneHn n3Hoca 3TUX TKAHEH B AKCILTYaTALMH.
KonnuecTBeHHBIE COOTBETCTBUS MEKIY MCIBITAHUSMU 00pa3loB Ha MpUdOpe U
IPU HCIHOJb30BAaHUU YCTAaHABIMBAIOT cleAyromuM obpasoM. IlyreM cpaBHeHMs
CTEIIEHEH MOTEPTOCTH TKAHEW Ha MpUOOpEe M B HOCKE OIPENESAOT, KaKoe
ucTtuparoniee BozneicTBue Ha npuodope TU-1M (Thic. 000pOTOB) COOTBETCTBYET
CPOKY 3KcIutyaTtauuu uzaenus. CpaBHEHHE CTENEHEH MOTEPTOCTH TKAaHU MPOU3BOJIAT
IIyTEM COIIOCTABJICHUs paclpelneieHud TommuuH TKaHu. [Ipm 3ToM 3a Mepy
COBIIAJICHUS pacrpeneneHun IIPUHUMAIOT MHUHHMYM CTaTUCTHYECKON

XapaKTEPUCTHKH THIIOTE3bl O OIM30CTH pachpeneieHuii Q2, BBIUUCIAEMBIA 110

bopmye

rae Ni - 4acTOThl TOJIIMHBI TKaHEH Mpu ucTupaHuu Ha npubope TU-1M; m; -
YacTOTHl TOJIIIMHBI TKaHEW IMPH H3HOCE B JKcIutyaTamuu; 1=1, 2, 3; K - umcio
Pa3HOCTEH YacTOT TONIIMHBI TKAHEH MPY UCTIBITAHWH Ha TIPUOOPE U B SKCILTyaTaIlUH.

C nomol1ibio 3TON Mephl ISl KaKJIOW CTalud UCTUPaAHUs Ha MPUOOpe HAXOIAT
TOT CPOK HOCKH, MPH KOTOPOM pacHpeAcsiCcHHEe TOJIIMH TKaHW OJimke Bcero (B
CMBbICIE MUHEMyMa KpuTepusi Q%) HaXoauTCs K pacmlpeeeHUI0 TONIUH TKaHH Ha
JTAHHOMW CTaJIuU UCTUPAHUS HA MTPUOOpE.

Cragum ucTupaHus Ha Ipudope, Hanbosiee COOTBETCTBYIOIINE CTAAUSAM HM3HOCA
B DKCIUTyaTalliM, 1 MUHAMAaJbHbIE 3HadeHus: Q2 11 TKaHell mpuMepa NpUBOJATCA B
Ta01.2.3.

YToObl oOmpenenuTh OCTAaTOYHYIO Je(opMaiuio TKaHW MPH MHOTOKPATHOM
pacTSHKEHUU UCHOJB3YIOT mnpubop Mapku MP-2. Ilpu 3ToM Ha HEM MOXHO
OJTHOBPEMEHHO HCHIBITHIBATh 4 MPOOBI, U B pe3yJbTaTe MOJIYYUTh PE3YJIbTAT C

OLIMOKOM cpelHero 3HaueHus nokasarens He 6omee 10 %.
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Tabmuma 2.3.

JlaHHbBIE 0 COOTBETCTBMHU MCNBITAHUI HA MIPUOOPE CTAAMAM HUCNIBITAHNUH B IKCIUIyaTAIIMUA U

3navenus Q? (1aHbI B cKOOKAX)

Bapuarit Uucio HuKIIOB UCTUPAHUS, COOTBETCTBYIOIIEE CPOKAM IKCILTyaTal[uu
P 0 6 MecsI1EeB 12 Mecs1eB 18 Mecs1eB 2 roxga
1 0 5000 12000 - -
(0,079) (1,89) (0,34)
2 0 3000 7000 1500 -
(0,08) (0,616) (0,479) (0,917)
3 0 7000 15000 22000 30000
(0,654) (0,449) (0,675) (1,149) (0,692)

OTto0pannbie s onbiTa 10 BaprHaHTOB TKaHEW HCTBITHIBAIOT Ha ipubope MP-2
0 METOAMKE, pa3paboTaHHOW nJs AaHHOTO mnpubdbopa. CoBeTyeMOl METOIAMKOM
HIUPUHY MPOO YBEIUYUBAIOT 70 8 CM, MMOTOMY YTO, 3aT€M MPOOBI HUCHOIB3YIOT JIS
WCIIBITAaHUM Ha UCTUpaHuE. 3apaHee ONPEAeIIIIOT, YTO YBEIUUYCHHUE IIIMPUHBI 00pasma
c 5 70 8 cM HE OKa3bIBaCT TAaKOrOo YX U OOJBIIOr0 BIUSHUSA Ha pPE3yJbTar
uctbiTanu. OnpenensioT OocTaTouHble aeopMaliyd TKaHEW, NpHU TMOCTaIUITHOM
pacTsbkeHuH Ha npuoope MP-2 uepe3 kaxayro 1000 rukioB B maTepBane 1000-5000
k0B 1 yepe3 10 000 uuxioB B uatepaie 10 000-50 000 mukmos.

Jns xaxxnoro oOpasila TKaHU, UCTBITHIBAIOT § mMpoO (Be 3ampaBku mpudopa),
YTO TIO3BOJISET CHU3UTH OTHOCUTEIBHBIA JOBEPUTEIBHBIN WHTEPBAJ MOKA3aTes 10
4-6 % Ha BCeX CTaIUsX PACTSKEHUS, IO CpaBHEHHUIO ¢ uHTepBaioM 9-11 % npu uc-
nbITaHuu 4 mpoO.

Ocratounas nedopmarusi Hambosiee OBICTPO YBEIWYMBACTCA Ha HAYaIbHOM
ctaguu pacTsbkeHuss TkaHu, a nocie 5000-7000 1uKIOB OHO 3aMeIsieTcsl U

CTaOMIIM3UPYETCSI UISI BCEX BAPHUAHTOB TKaHU (pHcC. 2.5).
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Puc.2.5. U3MeHeHHe 0CTATOYHOI NMKJINYECKOH AepopMannu TKaHel MPH MOCTAUITHOM
pacTsaKeHUH HA MPpUOOpe A5l onpeeeHUs H3HOCOCTOHKOCTH

UroObl M3MEPUTh OCTAaTOYHYIO JAe(OopMaliio B OINBITHOM HOCKE, BBIOMPAIOT
Y4acTOK KOCTIOMa, KOTOPBIA B HOCKE MojiBepraercsi Oonbliei aedopmarii, TaKum

Y4aCTKOM ABJIACTCA 00J1aCTh KOJICHEH.

[Tyrem nMHEHHOTO M3MEpPEHUS MUPUHBI TKAHU 10 W TOCIE HOCKH OMPEEISIIOT
ocTaTouHyto jaedopmaiuio TkaHed 1o yTky. Ocrtatounyro aedopmaldio TKaHU IO
OCHOBE JIMHEMHBIMU M3MEPEHUSIMHU ONPEACIUTh HEJIb3s, TaK KaK B MPOLIECCE HOCKU
OpIOKM B KOJIEHHOM 4YacTh MPUOOPETAIOT BBIMTYKIOCTb. 3ayTIOKEHHYIO CKJIAAKY IO
OCHOBE OIPENIEIAIOT PaCUETHBIM IYTEM Kak pa3HOCTb AS MexAy AJUHOW ydacTka
3ayTIOKEHHOM CKJIaJKU OpIOK 0 HOCKU (XOpJia) a W JUIMHOM TOTO K€ yyacTka

CKJIaJIK1, IPUHUMAIOIICH B TIporiecce HOCKU Gopmy ayru S (puc. 2.6):
AS=S-a

Jlnmunay nyru S onpenenstor 1o hopmysie

S=Ra

rae R —paanyc oKpyKHOCTH; 0 — yTOJl MEXAY palycaMu OKPYKHOCTH, pa.

Panuyc okpyxHocTH R ¥ yroma o onpeaenstoT no Gopmynam:
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R D tga = —,
8h ga a

riae h - paccrostHre MeX Iy Ayroi U xopou (cM. puc. 9).

",

Puc.2.6. @opMa 3ayTIO:KHOMN CKJIAJKH B MpoIecce IKCIIyaTaAluN

JlnvHa XOp/bl @ - BeIMYMHA MOCTOsTHHAs, paBHas 20 ¢M, Tak Kak U3BECTHO, YTO
nedopmaris TKaHH B 00JIACTH KOJICHEH paclpoCTpaHsSeTCsS TOIBKO Ha HEOOJBIIOM
ydacTtke. MakcumanbHas fedopmalis Mo OCHOBE MOSBIISETCA Ha PACCTOSHUU 6 CM
BEIIIIC W HIDKE, a TT0 YTKY - Ha 3 CM BHIIIE IIEHTpa KOJEHHOW Yanreuku. OCTaTOYHYIO
nedhopMaIiio OIpeIesoT KaK CPEIHIO M0 H3MEPEHUSIM JCCATH U3IEITHM.

Bce u3zmepenus octaTouHoit nedopMariii poBOISAT €KETHEBHO B TeueHue 14
JHEH, TOCJI€ 4Yero NyTeM BJIaXXHO-TEIJIOBOM OOpabOTKH U3JEIUil OCTaTOYHBIE
nedopManmu B 00JlacTH KOJICHEW yOHparoT, Iocje 3TOW o0pabOTKH eXKeIHEBHBIC
U3MEpPEHUs MPOBOIAT B TeUeHHE cienyronux 14 nHeii. B xauecTBe mpumepa, Ha
pucyake 10 pacCMOTpEHBI MOKa3aTeNW W3MEPECHHsI OCTaTOYHOW aedopmanmu 1-ro

BapuaHTa MaTepHaa.
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Yuciao gHeil HOCKH

Puc.2.7. U3meHeHune ocTaTouHoii 1edopManni NepBoro BApUAHTA TKAHHU MPHU IKCIIyaTAllMU
u3enuii B Teuenue 14 qHeid

B 3aBHCMMOCTM OT CpOKa HOCKHM, XapakTep M3MEHEHUsS OCTaTOYHOM
nepopManuu  octa€rcsi B TE€UEHHME OOJBIIOTO 4YHCIa  TOCJIEI0BATEIbHBIX
YeThIPHAAIATH JHEBHBIX IUKJIOB. BenuumHa ocTaroyHo naedopmaiud B KOHIIE
MEPBOTO JBYXHENIETHHOTO [UKJIA OYJIET paBHA BEJIMYMHE OCTATOYHOU JedopMaivu
B KOHIIE JBYXHEJEIBHOIO IIMKJIa, Mociae 6 MecsueB sKcruryaranuu. OObIYHO
ocTaTouHas aedopMaius HeCKOJIbKO BO3pacTaeT JIMIb mocie 1 roma, 1,5 roga u 2
JIET DKCIUTyaTalluH.

Ocrarounyto aehopMaliio TKaHEH B OMBITHOM HOCKE OMPECIISIIOT B TeUeHUE 2
JIET HOCKH, a pe3yjbTaThl UCHBITaHWNA Ha Tpubope MP-2 mosydaroT 3a KOPOTKHIA
cpok. HMcnbiTanuss Ha mpuOOpe JAIOT TOJIOKUTENIBHBIC PE3ybTaThl JUIIL TOTA,
KOTJa XapakTep KUHETHUYECKUX 3aBUCUMOCTEM, HMEIOIIMA MECTO B HOCKE,

COXpaHseTCs M Ha Mpubope, a aOCOIOTHBIE BEIMUYMHBI XapaKTEPUCTHK, U3MEPSIEMBIX
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Ha TprOOpe, CTATUCTUYECKU JOCTATOYHO XOPOIIO CBSI3aHBI C XapaKTEPUCTUKAMH,
OmpeIeNIIEMbIMU B HOCKE.

B paccmarpuBaemoM npuMepe KpuBasi, XapakTepusylolllas HapacTtanue nedop-
Malli BO BPEMEHHU, MPHU HUCIBITAHUSIX Ha JA0OpaTOpHOM NPUOOpE U B OIMBITHOM
HOCKE MMEET JBa XapaKTepHbIX ydyacTka. KuHeTuka u3MeHnenus aedpopMaiuu TKaHen
Ha MpuOOpe W B DKCIUTyaTalldd OJUHAKOBA, HECMOTPS Ha CYIIECTBEHHBIC Pa3IUUUs
BO BPEMEHH UCIIBITAHUN B TOM U JIPYTOM Clly4dae.

CrerneHb CTaTUCTUYECKOMN CBSI3M MEXKIY PE3yJIbTaTaMHU MCIBITAHUN Ha mpudope
U B OIBITHOM HOCKE, OmpeesisieMas ¢ MOMOIIbI0 KO3 huUlMeHTa KOPPEISIUN MEXKITY
octaroudoi aedopmanmeit mocie S0000 MUKIOB UCTUpPAHUS M OCTATOYHOM nedop-
manueit nocne 0,5 roga, 1 roga, 1,5 rona, 2 net 3kcrTyaTaiuu, JOCTaATOYHO BBICOKASI.
KoaddunmeHTsr koppensiuu cooTBeTCTBEHHO paBHbl 0,658; 0,645; 0,639 u 0,63.

N neHTHYHOCTh KMHETHYECKUX 3aBUCUMOCTEN U JOCTATOYHO BBICOKUU KO3 u-
IIUEHT KOPPEJSAIUU MO3BOJIIOT ClIeJaTh BBIBOJI, UTO UCIIHITAHUSI TKaHEW Ha mpudope
MP-2 nocTaTouHO TOYHO OTpa)karoT 1ePopMUpPYEMOCTh TKAHEH B HOCKE.

JI71st yCTaHOBJIEHUS! KOJIMYECTBEHHOTO COOTBETCTBUS OCTATOYHBIX Je(opmariui,
MOJIYYEHHBIX B JJAOOPATOPHBIX YCIOBUAX W B HOCKE, UCIOJL3YIOT METOJ[ YCTaHOB-
JICHUSI COOTBETCTBUN MO KaKUM-ITHOO XapaKTEPHBIM TOUYKAM KPUBBIX, OTPAKAIOIINX
UCCIIEyeMbI€ 3aBUCUMOCTH.

B paccmaTtpuBaeMoM mpuMepe 3aBUCUMOCTh MEXIY OCTaTOYHOU jaedopmanueit
Al, %, 1 9rCIOM pacTATUBAIOIINX IIUKJIOB TP MCIIBITAHUU Ha ipubope MP-2 nmeer

BuA: Al =alnjt+1, rie a - k03 bUIMENT, 3aBUCAIINIA OT CTPYKTYPHBIX 0COOEHHOCTEH

U CBIPBEBOIO COCTaBa TKaHHW. OJTa 3aBUCUMOCTb M €€ IPOM3BOJHBIE HE HMEIOT
XapaKTEPHBIX TOUYEK - IKCTPEMYMOB, TOUEK Nieperuda u T. 1.

3aBUCHUMOCTH, TMOJyYCHHbIC NMPU HCHBITAHUSIX HAa MPUOOpPE M B HOCKE, UMEIOT
JIBa XapakTEepHbIX ydacTka. Ha mepBoM yyacTke MpU CPaBHUTEIBHO HEOOJBLIOM
BPEMEHU UCHBITaHus Aedopmaliis pacteT ObICTPO (MpU UCOBITAHUM HA TPUOOpPE ITO
y4acTOK M3MEHEHHs 0cTaTouHOM Aedopmarmu Al ot 0 10 6-7 THIC. IMKIIOB; B HOCKE -

ot 0 1o 6-7 nHeit skcmutyatanuu). Ha BTopoMm ydyacTke mpu 3HAYUTEIHHOM BPEMEHU
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UCTIBITaHUsI OocTarodHast nedopmanus Al pacrer mMemneHHO (TpU UCHBITAHHHA HA
npubope 310 yuactok uzMeHenus Al ot 5-6 1o 500 Teic. IUKIIOB; B HOCKE OT 6-7 10
12 nueit). XapakTEepHbIM y4acTKOM OOEHX 3aBUCUMOCTEH SIBISIETCS MEPEXO] MEKITY
TUMH JIByMSl y4acTKaMH, Ha KOTOPOM OBICTpPBIA POCT OCTAaTOYHOM nedopmannu
CMEHSIETCSI MEJIJIEHHBIM.

Torma, korga aHAIUTUYECKH OMPEACIINTH XapPAKTEPHBIE TOUYKH 3aBUCHMOCTEMN
TAaKOrO BHUJA HEJNb3S, HCIONB3YIOT TpaoaHATUTUYECKUA METOJ, KOTOPBIi
3aKiro4aeTcs B cienyromieMm. Ha rpaduke 3aBUCUMOCTH CTPOAT Tak Ha3bIBAEMYIO
JIMHUIO COOTBETCTBUS, B KaXKJI0M TOUKE KOTOPOM aOCOTIOTHOE 3HaYEHHUE MTOKa3aTels B
HEKOTOpPOE YMCIIO pa3 K MEHbIIE 3HAYCHUW IOKa3aTesei, 00pa3yromux JTUHEHHBIN
Y4acTOK 3aBUCHMOCTH. DTy IPSIMYIO HPOUIEBAIOT J0 NEPECEUEHUs ¢ KPUBOJIMHEN-
HbIM YYaCTKOM M TOYKY HMX II€pPECeUCHUs MNPUHUMAIOT 33 XapaKTePHYI TOUKY
3aBUCUMOCTH.

Takoll METOJ NMPUMEHSIOT B JJEKTPUUYECKUX H3MepeHUsaX. Bemmuuny umcia K
o0b1yHO OepyT paBHoM 0,69; B paccMarpuBaeMoM npumepe npuHsian K=0,85 ucxons
U3 CJIEYIOLLETO.

AHanu3 3aBUCUMOCTEN M3MEHEHHsS] OCTaTO4YHOW AedOpMalMK NMPU UCIBITAHUU
Ha npubope MOKa3bIBAET, UTO MEAJIEHHOE HapacTaHue aedopManuu (BTOpOi ydacTok
3aBUCUMOCTH) HaunHaeTcs 10 10 ThIC. pacTATMBAIOIIMX IUKIOB. YUYacTOK 3aBUCH-
MOCTH, KOTOPBIM C BBICOKOM TOYHOCTHIO MOYHO OINHKCATh MPSAMOM, HAYMHAETCA C
TOUYKH, cooTBeTCTBYIOmEH 20 Thic. UKIOB. [loaTOMy, 4TOOBI JMHUS COOTBETCTBUS
nornaja Ha KOHEIl MEepPBOr0 ydacTKa, HEOOXOAUMO MPOBOAMTH €€ Ha ypOBHE Ooliee
HU3KOM, Y€M TOT, MIPU KOTOPOM OcTaTouyHas naedopmanusi cooTBeTcTBYEeT 10 ThIC.
nuKIoB. [ns 3toro umcio K cimenyer mpuHATH paBHBIM OTHOLIEHHUIO ITOKa3aTelIs
ocTatoyHou Aedopmanuu npu 10 ThIC. HUKIOB K MOKAa3aTEI0 OCTATOYHOU Aedop-
Mauuu npu 20 ThIC. IUKJIOB. Y CTAHOBJIEHHE JINHUHA COOTBETCTBUS I 1-ro BapHaHTa
TKaHU TTOKa3aHo Ha puc. 2.8. g Bcex BapMaHTOB TKAaHEH 3TOT KOA(PGHUIIMEHT HE

Hwke 0,85. [Toaromy 3Hauenune K npunumaercs paBubiM 0,80.
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ITocne IMOCTPOCHUA JIMHUMA COOTBETCTBUS Ha rpa(l)m(ax HN3MCHCHHS OCTATOYHBIX

nedopManuii Ipyu UCIIBITAHUAX HA MPUOOpPE W B HOCKE JUIA BCEX BapHUAHTOB TKaHEU

IMOJIy4aroT JaHHBIC O COOTBCTCTBHUU MoKa3aTeJIcH. I[J'IH TKaHEH IMpuMcepa 3T JAHHBIC

paccMOTpeHHI B Ta01.2.4.

Tabnuua 2.4

CooTBeTCTBHE MEXKITY UCMTBITAHUAMU HA MHOTOKPATHO€ PACTHKEHUE TKaHell Ha npnﬁope

MII-2 uB HOCKe

OcHoBa YT1ok
BapuanT Tkanu Yuci1o MUKIIOB Yucno nuen YucIto MUKIIOB Ywuciio guen
paCTSIKEHUS, ThIC. HOCKH paCTSIKEHUS, THIC. HOCKH
1 57 45 6,2 4,8
2 7,5 6,4 6,9 5,6
3 55 3,8 54 4,4
4 4,3 3,9 5,8 57
5 6,4 5,6 57 6,5
6 6,5 55 6 49
7 4,3 3,6 59 4.4
8 3,5 3,8 6,5 4,6
9 3,4 3,9 3,9 3,5
10 4,9 4,4 58 55

HOHy‘leHHBIG COOTBCTCTBUA HCIIOJB3YIOT B I[&J'IBHCIZHICM IIpu MOACIIMPOBAHUA

9KCILTyaTallMOHHOI'O U3HOCA B J'Ia60paT0pHI>IX YCIIOBHIX.
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I'/TABA 3. BJIMAHUE ITOPOKOB HA OKCIIVIYATAIIMOHHBIE
CBOHCTBA XJIOIMTYATOBYMAKHBIX TKAHEM OJEXXHOM I'PYIIIIBI

3.1. U3yyeHne M3HOCOCTOMKOCTH XJI0MYATOOYMAKHBIX TKAHEH 01eKHOM rPyNIbI

M3HOCOCTOMKOCTD SBJISIETCSI BaKHBIM CBOMCTBOM TEKCTHJIBHBIX MATEpHUAJIOB,
U3YYEHHUIO KOTOPOTO MOCBSIIEHbI padOThl MHOTHMX HCCleqoBareneil. AHanu3 JuTe-
paTypbl TOKa3bIBa€T, YTO IMPOBEACHBI IIUPOKHE HCCIECIOBAHHUS OOIIMX TEOpeTH-
YeCKMX BOIPOCOB H3HOCA TEKCTWIBHBIX MAaTepUaloB OT BO3JACHCTBUS (QU3.-
XUMHUUYECKUX, MEXaHUYECKUX U OUOJIOTUUECKUX (haKTOPOB.

Bce 3HaT, 4TO MNpH DKCIUIyaTallMM W3HAIIMBAHUE OJEKIBl IPOUCXOIUT
IIOCTEIIEHHO W HEOJMHAKOBO. Marepuansl paspylualTcs B TeX MeCTax, TIIe
HauOoJbllIee KOHIEHTPUPOBAHUE (DU3MUECKUX M MEXAHWYECKHUX BO3ACUCTBUM, B
pE3ybTaTe YEro OJEXkKAa CTAHOBUTCS HETPUTOTHOM K MCIIOJIb30BAHUE

YToOBl palliOHANIBHO KOHCTPYUPOBATH OAEXKAY HYKHO MPABUIBLHO OINPEIECIHUTh
pacrnojiokeHue HauboJiee M3HAIIMBAEMbIX YYaCTKOB M3ACIUN U NPUMEHUTH JUIS
9TOTO YKPEIUIAIOIINE JIEMEHTHI.

Hctupanue, sIBIsSE€TCSI OCHOBHOM IPUYMHOMN pa3pyLICHUSI MYy»KCKOTO KOCTIOMA U3
XJIOM4aToOyMakHON TKaHU. YTOOBI U3y4UTh, T€ PACOIOKEHBI U3HOIIEHHBIE MECTa
y KOCTIOMOB Il MYXKYMH, HCCIEIOBAIM W3JENus, MOCTYNUBLIME JJII PEMOHTa U

XUMHYECKOU YUCTKHU.

2 1
beuo uccnenoBano 6osnee 100 ToBapoB, KOTOPHIX 3 OploKu U 3 TIHDKAKH.

3HaUMTELHOE TPEO0IaIaHue CPEAM TMOCTYNAIONINX U3CTHHA SIBISIIOTCS OPIOKH, YTO
CBUJIETEIBCTBYIOT O 0OJIee YaCThIM MX MCIOJb30BAHMKM W HAWOOJIBIIEH MOABEPTaIlUN
nedopmariu. Crofa BXOASIT TKaHH, U3TOTOBJICHHBIX U3 XJIOMYATHUKA, U CMEITAHHBIX
TKaHEH, BKJIIOYas J)KHHCOBBIC U BEJILBETOBBIC TKAHHU.

He menee 50% Oprok ObLIM UCIIOPUYEHBI Y HU3a, 0KOJI0 25% u3enuil — B MeCTe
CONPHKOCHOBEHHS TI0sica ¢ TPsDKKOM pemHs, O0omee 10% B 30HE IIaroBoro IimBa.
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HekoTtopsie uznenus umenn pa3pyiieHrs B 00JacTH KOJICHEH, KApMaHOB U CUICHBSI.
[Tpubnu3uTeNnbHbIE CPOKU UCTIOIB30BaHMs OpIoK — OT 90 nHeit 10 2 jaer.

[IpocMOTpeB MUIKAKOB, YCTAHOBJICHO, YTO IPUMEPHO MOJIOBHHA U3EIUN OBLIO
paspylieHa rje MNOoJArud0aeTcs HU3 PYKAaBOB, MPUMEPHO JBAJALATH MPOIEHTOB
U3JIeNuH, T1Ie moArubaeTcsi OOpT, a OTIEIbHBIC U3/CNIUI — B MECTaX, /i€ HaXOMSTCs
KapMaHbl, TJe CTHOAl0TCs BOPOTHUK W JIOKTH. CpPOK HCMOJIL30BAaHMS ITHIKAKOB

pHOJIM3UTEIIBHO OT 6 Mec. J10 3 set (cM. Tadir.3.1).

Tabnuua 3.1
IIpubau3uTe/IbHbIe CPOKH HOCKH M3/1eJIHii
Yucao U3HOIIEH-X TOBAPOB
Cpox HOCKH-MecsIL, TO
ITHDKAKOB OproK
o 2 mecsu. - -4
----------- 3 mecsl. -1 -1
----------- 6 mMecsIy -8 -18
----------- 1 rox -28 -52
----------- 2 ner -20 -28
----------- 3 ner -7 -15
bonee 3 net -8 -8

B pesynbrare wuccienoBaHuii OBLIO yCTAHOBICHO, 4YTO, Y UIECTUICCATH
MPOLICHTOB HW3AECIUN Pa3pylIacTCd OCHOBA, y TPUIALATH MPOLUEHTOB - yTOK, y 10
MIPOIICHTOB - 00€ CUCTEMbI HUTEH.

[To moarube Hu3a OprOK B MEPBYIO OYEpEllb, pa3pyllaeTcsi yTOYHAs CHCTEMa
HUTEH B mepenHed M 3agHell dYacTu cruba, WCTUPAIONIUME YCWIHMS TPU HTOM
HamnpaBJICHbl BIOJb OCHOBBI. 3-3a TOTO, 4TO TKaHb TPETCS O TKAHb, MHOTA JTAXKE
MOXHO YBUJIETh pa3pyllIeHUE BO BHYTpPeHHEW OOKOBOM 4acTW B MecTax Cruda Huza
oprok. Ilpu »TOM OOBIYHO HCTHpAIONIME YCUJIUS HAIPABJICHBI TOTEPEK OCHOBBI.
[ToBblllIeHHAsT MTHTEHCUBHOCTH UCTUPAHUS TIO JIMHUU TTOATHOA H13a OpIOK MIPUBOJUT K
pa3pylIeHHIO MaTepralia OCOOCHHO B NIEPBBIC THU IKCILTyaTalluy U3ETHS.

Pazpymenne nosica B Mecrax, Iie Kacaercsi C IPSKKOM PEMHS NPOUCXOIUT OT

BOBHCﬁCTBHH CUJI TPCHUA, KOTOPBIC HAIIPABJICHLI IMOIICPEK OCHOBBI, MHTCHCHUBHOCTDH
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BO3JICICTBUSI CPAaBHUTEIBLHO HEBEJIMKA, MO3TOMY pa3pylleHHWe HACTyNaeT Mocie
JUTUTEIIbHOTO UCIIOJIb30BAHUS.

Hctupanue B 001acTH MIaroBOTO IIBA MPOUCXOIUT MPU XOAH0E OT TPEHUS TKa-
HU O TKaHb, MPU ATOM CHUJIbI TPEHUS UIYT MONEpPEK OCHOBHOW HUTU. Kak MbI 3HaeM,
MOBEPXHOCTh OOJBIIMHCTBA TKaHEH ¢opMupyeTcss U3 OCHOBHOM HuTH. U oTcroga
CJIeIOBaTEIbHO, B MPU MCTUPAHUSA pa3pyIlIaeTCs HWMEHHO NOBEPXHOCTh TKaHHU.
[IoaToMy mnpu 3TOM paspyliaroniee BO3JCUCTBUE CHUJI TPEHUS, HAINPABICHHBIX
NEPHEHANKYIIIPHO MPOJOJIbHON OCH BOJIOKHA, HAMHOTO OOJIbIIE, YeM MPU UCTUPAHUU
MaTepuaia NpoAOoJbHO OCH BOJIOKHA. [l03TOMY, HCTHpaHHWe TKaHU MONEPEK OCHOBBI
ABJIsIeTCA 00Jie€ MHTEHCUBHBIM, Y€M BJI0JIb OCHOBBI.

B mectax BXoja B OOKOBbIE KapMaHbl CHJIBI TPEHHS HAIpPaBIEHBI MOIMEPEK U
BJIOJIb OCHOBBI U MO3TOMY KapMaHbl 10 OOKaM 4acTo OBIBAIOT pa3pyllIeHbI B HU3Y,
Ipyd HITOM NPUYMHOM paspylieHUs] SBISETCS W COUYETAHUE UCTUPAIOIIMNX, U
pACTSATUBAIOIINX YCUIIUH.

B Oprokax MajapYMKOB IIKOJBLHOI'O BO3pacTa U3 XJIOMYATOOYMa)KHOW TKaHHW,
HauOoJbIIIee pa3pylleHHe HAOIIOAAIOTCS B OOJACTU CUICHbS MPU STOM YCHIIHS
WCTHUPAHUS HOCSIT HEOPUEHTUPOBAHHBIN XapaKTep MPU CUICHUMU U HAIIPABJICHBI B/IOJIb
OCHOBBI TpH X0/Ab0€. A B MYXKCKHX OpIOKax pa3pylleHUss B 00JIACTU CUIEHBS
HACTYMNarOT MOCJHE JJIUTEIbHO HMCIOJIb30BAaHUS M MPU ATOM  pa3pylialTcs 00e
CUCTEMBI ( OCHOBA U YTOK) HUTEH.

bproku pazpymiaroTcs B 00JIaCTH KOJIEHEH B pe3yibTaTe TPEHUsI ¢ M3HAHOYHOM
CTOPOHBI, TP 3TOM CHJIBI TPEHHUS HaIpaBJeHbI BIOJb OCHOBHL. ['7e crubarorcst HU3
pPYKaBOB, OOpT MUKaKa MPe00Ialal0oT UCTHPAIOIINE BO3JEHCTBUS BIOJIb OCHOBHOM
HUTU MaTepHayia, a BOPOTHUK MUJKAKa pa3pyliaeTcs ¢ BHYTPEHHEH CTOPOHBI cruda
OT JICUCTBUS CUJI TPEHUSI, HATIPABJICHHBIX BAOJb yTKA.

B 00koBBIX KapMaHax THUKaKa M3HAIIUBAIOTCS CTUO OOTAa4yKH, TOJIOYKU TIO
JUHUU TIPUTAYUBAHHUS OOTAYKH, TOJKIAIKA KJAlaHa, CUJbl TPEHUS TIPH STOM
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HaIpaBJICHBI BJI0JIb OCHOBHOW HUTH MaTepHalia TOJIOYKH U MOTIEPEK OCHOBHOW HUTH
MaTtepuaia 00TauKHU.

JIokTeBbIE YaCTH PyKaBOB W3HAIIMBAIOTCS OT JCUCTBHUS HEOPHUEHTHPOBAHHBIX
YCWINHA UCTHPAHUS, TIPUIaraéMbIX W3BHE. BenmnmunHna 1 MHTEHCUBHOCTH JICUCTBUS CHIT
TPEHUSI HEBEJIWKH, IO03TOMY pa3pylIeHHe MaTepuajia BO3MOKHO JIMIIb IOCTe
JUTUTEIIBHON AKCILTyaTaIiy W3CITHS.

B 1ieioM ycTaHOBIIEHO, YTO B MY)KCKOM KOCTIOME HamOoJiee MOBEPIKEHHBIMHU
BO3J/ICHCTBUSIM UCTUPAHUS SBIISIOTCS CTUOBI TKaHel. [1pu skcrutyarauu OproK U3HOC
TKaHEH TPOWCXOIUT MOCIIEI0BATEIBHO: IO JIMHUM MOATHOa HH3a, B TOsCe H3-3a
COTPUKOCHOBEHHSI MaTepuajia ¢ TPSHKKOM PEeMHS, a TakkKe B 00JIacTIX OOKOBBIX
KapMaHOB, IIIarOBOTO IIBa, CUACHBS U KOJICHEH.

Takum 00pa3oM, TpHW SKCIUTyaTalliu TMHDKaKa IOCIEI0BAaTeILHOCTh HW3HOCA
clIemyromnas: B 001acTsX OOKOBBIX KAPMAHOB M B JIOKTEBOW YacTH PYyKaBOB, O JIMHAH
noarnda HU3a pyKaBoB, crudaMm 00pTa ¥ BOPOTHHKA.

Jlmst  yBenmWYeHUST CpPOKa HOCKHM MYKCKOTO KOCTIOMAa, HYXKHO IPUMEHUTH
YKPETUISIONTHE 3JIEMEHTHI 10 JTUHUU MOArn0a HU3a OpPIOK M MOJKIIAIOYHBIX TKaHEH
ITOBBILIEHHON U3HOCOCTOMKOCTH.

B ombITHOM HOCKE 3MMHUX MYKCKHX MaJbTO C YTEIUIONIEH MPOKIAIKON pas-
JUYHOW TONIIWHBI YCTAHOBJICGHBI MECTa W3MEHEHHS TOJIIIWHBI TAKETOB MajbTO H
VTEIUISIOMMNX MpoKIaaok. M3Mepenust npoBeaeHsl uepe3 4, 8 u 17 Hemelb HOCKHU.
[TocnenoBaTenpHOE M HaWOOJBIIIEe YMEHBIICHHE TOJIIMHBI MAKeTa MaJIbTO Ha BCEX
dTamax HOCKM OTMEYCHO B BEPXHEHW YaCTH CIIMHKHW NaNbTO. TOJIIMHA 3TOTO y4acTKa
W3JEIUs COCTaBJIsIeT COOTBETCTBEHHO CpokaM HOcku 91, 88 m 78 % ero mcxoaHou
TommuHbl. CTaOWJIbHOE YMEHBIIICHUE TOJIIIUHBI MPOUCXOAUT B BEPXHEH YACTH TO-
nouku. TommmHa 3TOrO0 ywyactka cocrasisieT 95, 98 u 97 % nepBoHA4aIbHOW TOJI-

[IUHBEI.
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3aMeTHOE YMEHBIIEHUE TOJIIMHBI [aKeTa MPOU3OLLI0 HA HIXKHEH 4YacTu
ciuHku. TomnmuHa 3TOoro ydactka paBHa 103, 98 u 94 % wucxonHoro 3HaueHus. B
HUKHEH YacTH TMOJIOYKHM HAOJIIOMaoCh YBEIMYCHHUE TOJIIWHBI maketa Ao 114, 113,
106% nepBoHA4YAILHOTO 3HAYCHUSI.

N3MepeHus TOJIMH MPOKIIAIO0K MTOKa3aau, YTO YMEHBIIEHHUE TOJIINHBI TAaKETOB
MajJbTO B JKCIUTyaTallMd TPOUCXOAUT MPEUMYIIECTBEHHO BCJICJICTBUE YTOHEHUS
VTEIUISIOMMNX MPOKIJIAT0K U YACTUYHO B PE3YJbTAaT€ B3aUMHOTO CKPEIICHHS CJIOEB
MaKeTa APyr ¢ APYroM MUTPUPYIOLUIUMHU BOJIOKHAMM.

Pacnonosxenne mMecT M3MEHEHHUS TOJIIMHBI MAaKETOB IAJILTO ITOKA3BIBACT, YTO
IIPU HOCKE HaWOOJBIINE BO3JICUCTBUS MCIBITHIBAIOT YYaCTKH, TJI€ WU3JACJIHUE IUIOTHO
MpUJIETaeT K TEJIy 4YeJOBEKAa, M YTEIUISIONMIas MPOKJIaaKa MOCTOSHHO HAaXOJUTCS B
CHABJICHHOM COCTOSIHUM TIOJ JCHCTBUEM MacChl MAJbTO. YTOHEHHIO MPOKIIATOK
CIIOCOOCTBYET MOAOJEKHBIM MUKpOKIUMAT. [lo10/1€7KHOE MPOCTPAHCTBO B BEPXHEU
JacTH TYJIOBHINIAa HMeeT Oojiee BBICOKHE TeMIlepaTypy MW BIIQXKHOCTh H3-3a
3aTPYJHEHHOCTH JIOCTYyTMa BO3/lyXa B HETO MPU XOAh0E€ U B COCTOSIHUM MOKOSI.

HuxHME ydyacTKH MOJ0YeK U CIIMHKY HaXOSATCS B CBOOOHOM COCTOSIHUU U TIPU
X0/1b0€ TIOJIBEPrarOTCsA YJIapHBIM MEXaHMUYECCKHM Harpy3kaM, KOTOpbIE MPHUBOIAT K
Pa3phIXJICHUIO CTPYKTYpHI MPOKIAJIOK. BlMsiHUE 3TUX HArpy30K Ha HUXKHIOI YacTh
CITMHKH OCJIa0/IseTCs, KOT/a YEJIOBEK CHIHUT.

VcTaHoBI€HO, YTO B TEUYSCHHE OJHOIO CE30HA HOCKM W3MEHCHHME TOJIIMHBI
NaJIbTO MPOUCXOJUT B PE3YJbTaTEe MEXAHUUYECKUX U KIMMATHYECKUX BO3JCHCTBUHN U

HC CBsA3aHO C USBHOCOM YTCINIAIOIINX ITPOKJIaa0K.
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3.2. ®aKTopbl, BJAMSIOUMINX HA HCTUPAHHE XJIOMYATOOYMAKHBIX TKaHel

OJIe:KHOM IpyIIbI

N3HOC X70muaToOyMaKHBIX TKaHEH OJIEKHOUN TPYMIBI B OOBIYHBIX YCIIOBUSX
OKCIUTyaTalliM  HOCUT  OY€Hb  CIIOKHBIM  XapakTep ©  XapaKTepusyercs
MHOTOYHUCJICHHBIMUA ~ (paKTOpamMH, CTENEHb BIMAHHUS KOTOPbIX Ha TKaHb U3
XJIOMYAaTHUKA 3aBUCUT OT KOHKPETHBIX YCIOBUH HCIOJB30BaHUS H3ACIUN OAEKHOM
IPYIIIBI XJI0MYaTOOYMaXXHOM TKaHHU.

Hcnonp30BaHne  KOCTIOMOB, @  HWMEHHO  OAGKHOM  Tpymmbl W3
XJIOMYaTOOYMa)KHBIX TKaHEH MpOSBISAETCS TJIaBHBIM 00pa3oM, B MEXaHHYECKOM
pa3pylICHUH TKaHHU.

YtoOsI onpenenuTh BIMSHAE HA H3HOC, BYX OCHOBHBIX (DAKTOPOB - UCTUPAHUS
U MHOTOKPAaTHOTO pPAaCTSKEHHUS Ha XJIOM4aTOOyMa)XHbl€ TKaHU  JJIsl IIKOJIBHOM
GbopMBl - TIOJNB3YIOTCS MOJIENBI0O YCKOPEHHOTO HCIBITAaHUS XJIOMYaTOOYMasKHBIX
TKaHEW Ha U3HOC Ha JJa0OpaTOPHBIX MPUOOpax, YTOOBI MPOTHOZUPOBATH CPOK CITYKOBI
U3JIETTUN U3 ATUX XJIOMYAaTOOYMa)KHBIX TKaHEeH MpU UCIIOIH30BAHHUU.

HecmoTpsi Ha MHOTOYHCIIEHHBIE pa3pyIIAlOIINe BO3IEHCTBUS, KOTOPHIM TPUKO-
Ta)XHbIC M3/ENIUS MMOABEPXKEHBI B MPOIIECCE HOCKU, OCHOBHOW MPUYMHON M3HOCA BCE
e SIBIIIETCA MCTUpPAHWE, UMEIOIIEee MECTO NPH JKCIUTyaTalldd BCEX BUJIOB TPHUKO-
TQXHOW ONEXAbl. B 3aBUCHMOCTH OT TOTO, KakWe MeXaHW4ecKue, (PU3NKO-XUMU-
yeckrue u Ounonornyeckue (akTopbl H3HOCA COMYTCTBYIOT UCTHUPAHHIO, pa3pyIleHUE
MPOUCXOUT OBICTPEE UIIN MEJICHHEE.

OTHOCHUTEIIEHO HOBBIX TPEICTABICHUNA O TPEHUHW MEXKIY TBEPIABIMH TEIAMH
UCTUPAHUE  TPEACTABISIETCS KAk  pe3yJbTaT  MHOTOKPATHOTO  HAPYIICHHUS
(GPUKIMOHHBIX CBSI3ed MEXAY KOHTAaKTHPYIOIUIUMH TOBEPXHOCTSAMU TP  HX
TaHTCHITUATHFHOM CMEIIICHUU.

Tpenne wWMeeT JBOMCTBEHHYID MOJEKYJSIPHO-MEXaHUYECKYI0  MPUPOIY,
00yCJIOBJIEHHYI0O OOBEMHBIM Ae(OPMUPOBAHUEM MaTepuajia MW IPEOJIOJECHUEM

aI[FCSHOHHOﬁ CBA3U MCXKIY JABYMSA ITOBCPXHOCTSAMMU. Hpouecc TPCHUA W HU3HOCA OT
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HCTO pa3BUBACTCA B MI/IKpOO6T>eMaX, BO3HHKAKOIIKWX B 30HC KaCaHUA TCJI. HOCKOJ’IBK}’
MOBCPXHOCTDb TCJIa BOJHHCTA W IICPOXOBATA, KOHTAKT ABYX TCJI BCCTIa AMCKPCTCH.
HJ'IOHI&I[I) q)aKTI/ILIeCKOFO KOHTaKTa COCTAaBJIAICT HC3HAYUTCIIbHYIO I[OJ'I6 oT KOHTypHOﬁ

oniaau Tena (puc.3.1).

Puc. 3.1. Cxema KOHTaKTa JBYyX NOBEPXHOCTEN

[Tnomanku (HakTUYECKOro KOHTAKTA PACIOJIOKEHBI B HEKOTOPBIX O0OJACTSX,
30HaxX YHpyrojaeopMUpPOBAaHHOTO MOJYHpPOCTpaHcTBA. KonIMuecTBO KOHTAKTOB
3aBUCHUT KaK OT C)KMMAIOIIEH Harpy3KH, TaK U OT IEPOXOBATOCTH CONMPUKACAIOIINXCS
noBepxHocTed. Ecnyu KOHTakTupylouiye Tena AOCTaTOYHO YNpYrd, TO 0Opa3oBaBs-
mmecs MoJl Harpy3Koi IJIOMIAIKK KacaHUs MPH CHATHUU MOCIIEIHEW UCUYE3al0T 3a CUET
SHEPruu ynpyrou aedopmarvi.

[Ipy TaHreHUMATBbHOM MEPEMEILIECHUHN COMPUKACAIONINXCS MOBEPXHOCTEH B OA-
HUX MECTax IsITHA KacaHUsl MCYE3al0T, a B JPYTUX BHOBb BO3HMKaIOT. [IsTHA Kaca-
HUsA, o0pasyroluecs, COXpaHAIOMIMecs U HCUe3alolue TP COBMECTHOM JEHCTBHUU
HOPMAJIBHBIX M TAHTEHIUAIBHBIX CHUJI, MPEACTABISAIOT COO0N (PUKIIMOHHBIC CBS3H.
[ToaTOMYy TpeHUE MOXKHO paccMaTpUBaTh KakK MOCJIEI0BATEILHO TPOUCXOASIINE TPO-
necchl 00pa3oBaHusl (PPUKIIMOHHONW CBSA3M, CYLIECTBOBAaHHE STOM CBS3M U €€ Hapy-
LIEHUE.

B 3aBucuMocCTH OT TJTyOMHBI BHEAPEHUS] KOHTAKTUPYIOLIUX MMOBEPXHOCTEH, Ireo-
METPUU KOHTAKTUPOBAHUS M CBOMCTB MaTepuaia HaOJIOMAOTCS CIEMYIONIUE BUIBI
HapyIlieHus: PPUKIIMOHHON CBSI3U:

a) ynpyroe OTTECHEHUE MaTepHaa;

6) INIACTHYCCKOC OTTCCHCHHUEC MaTCpHaJia,
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C) MUKPOPE3aHHUE;

1) pa3pylICHUE OBEPXHOCTHBIX IIEHOK;

€) CXBaThIBaHUE MMOBEPXHOCTEN, COMPOBOKIAIONIEECS TTTyOUHHBIM BBIPHIBAHUEM
Marepuana.

[lepBble Tpu BUJA CBSI3M UMEIOT MECTO MPU MEXaHUYECKOM B3aUMOJICHCTBUM,
BTOpBIC JIBA — [IPU MOJICKYJISIPHOM.

[Ipu TpeHum Ooree KECTKHE 3IEMEHThI NOBEPXHOCTEH BHEAPAIOTCS B Oosee
MSATKO€ KOHTPTENO. BHepuBIIUiiCS 3J€MEHT, IepeMellasich B TaHTC€HI[MAIbHOM Ha-
MIPaBJICHUN CO CKOPOCTHIO v (puc.3.2), nedopMHUpPYET HIDKECISAYIOIMNA MaTepual,
oOpasysi BHepeau HMHACKTOpa MOIycPEepUyeCKUil BaJIUK, KOTOPHIA MOAHUMAETCS U
pazaBHUraeTcs B CTOPOHBI. Marepuan 3a BHEAPUBIIEHCS HEPOBHOCTBIO CHIIBHO
pacTsaruBaercs, a nepen Heil cxumaercs U uzrubaercs. Jlrodas Touka, HaxoAsIascs
Ha rpeOHE BOJIHBI BIEPEAM BHEAPUBILIEICS HEPOBHOCTH, IO MEpPE €€ MPOXOXKIACHUS
Oyaer moaMsATa W OIYCTUTCS, COBepLIas MpU 3TOM KoyieOaHHs B IUIOCKOCTH,

MIEPIIECHINKYJIIPHONU KaCaHHUIO.

Puc.3.2. lepopMupoBaHue MaTepuasia IPU CKOJIbKEHUU HHEKTopa

[IOBTOPHO BO3HMKAOUIME HANPSDKEHUS MPUBOIAT K YTOMJIEHUIO Marepuasna B
KOHTaKTUPYIOLIEM MUKPOOOBEME U MOCTETIEHHO pa3pyIIaloT €Tro.

[Ipn 3HauuTENBHOW TIyOMHE BHEIPEHHUS BBICTYNA KOHTpTEIa U OONBIIONH €ro
KECTKOCTH MOXKET MPOU30MTH MUKPOPE3aHUE MAaTepralia, YTO BBI3OBET pa3pylLICHUE

€ro TIPU OJHOKPATHOM HAPYIICHUH (PPUKITUOHHBIX CBS3CH.
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B ecTecTBeHHBIX  YCIOBHSIX  HCHOJB30BaHUS  TPUKOTAKHBIX  HM3ACIUIN
HAOMIOAIOTC KaK yYCTAJIOCTHBIM HM3HOC, TaK W MHKpOpe3aHHe Marepuaia, HO
HanboJiee XapaKTePHBIM IS U3JICITHH SABIISCTCS YCTAaJIOCTHBIM H3HOC.

PasznuyHbie BOJOKHA U Ja)Ke YYACTKH BOJIOKOH B MOJIOTHE HAXOIHUTCS B HEOAM-
HAKOBBIX ycloBUsIX. OIMH JAOCTaTOYHO 3aKpeIIEHbl KPYTKOH, Apyrue OoJiee CBO-
Oooxnpl. Ha ogHMX ydacTkax paccTOSHUE MEXKIY TOUYKaMH 3aKpeTuieHUs: OOJbIe, Ha
Ipyrux — MeHblne. JIJig mpshku XapakTepHO HaluuMe KOHYMKOB BOJIOKOH, BBICTY-
MAIONINX Ha €€ TIOBEPXHOCTH, KOTOPBIC B TIEPBYIO OYEPEIb BOCIIPHHUMAIOT JICHCTBHE
ucTuparomux ycminid. [lpu 3ToM BBICTyMaOMui KOHEI BOJOKHA UCIIBITHIBAET MHO-
TOKpaTHBIC U3TUOBI B Pa3HBIX HAPABICHUSIX, BCICICTBUE YETO B MECTE 3aKPEIIICHUS
BOJIOKHA TOSBIISIOTCS MHUKPOTPEIMHBI KaK PEe3yJIbTaT HApYIIECHUS CBSI3U MEXIY
OTJEIBbHBIMU TPOJOJBHBIMU DJIEMEHTAMH CTPYKTYPHl. BOJIOKHO CTaHOBUTCS pBIX-
JbIM, OTIEJIbHBIE €r0 AJIEMEHThl CPaBHUTEJIBHO JIETKO OTJIENSIOTCS W, HAKOHEll,
HACTYIAEeT MOJIHOE Pa3pylIeHNE — KOHYMKU BOJIOKOH OTJIaMbIBAOTCSI.

[Tocre HEKOTOPOTO CPOKA IKCIUTyaTAllMK M3JEINN MpsiKa HA y9acTKax, MOJABEp-
KEHHBIX WHTEHCUBHBIM UCTHPAIOLINUM BO3JECHCTBUSAM, CTAHOBUTCSI MEHEE MyIIHCTOMH,
9YeM HCXOJHas, BOJIOKHA B HEW YIUIOTHSIOTCA M pacrojarairrcs 0ojee KOMIAKTHO.
[Munuuapuueckas TOBEPXHOCTb MPSHKM MOCTENEHHO TMEPEXOJUT B  IJIOCKYIO,
yBEJIMYMBas IUIOIIAJb KOHTakTa MojoTHa. C MOBEPXHOCTH LIEPCTAHBIX BOJOKOH
HAYMHAIOT yAAJAThCS YelIydku. Bce 3TO TpHUBOAUT K M3MEHEHHMIO XapakTepa
OTpaXEHUS CBETA, U YYACTOK U3JIETUS IPUOOPETaeT crieluPpruiecKuii OJiecK.

Paspymienne BOJOKOH, HAXOIALIMXCA HA MIOBEPXHOCTH MPSKUA M 3aKPETUICHHBIX
c 00enX CTOpPOH, 3aBHCAT OT XapakTepa HapyweHus (puKUMOHHON cBs3u. Ilpu
HapyIIeHUH (PPUKIIMOHHOW CBSI3U BOJIOKHO HCIIBITBHIBAET PACTSKEHUE, CHKaThe, Kpy-
yeHue, n3rud u ap. B ciydae mocTaTOYHON YIMPYrocTH TPUKOTAaXKa M COCTABISIONIIX
€ro BOJIOKOH W HE3HAYUTEIIbHOM B3aMMHOM BHEIPEHUHM CONPUKACAIOIIUXCS TO-
BEPXHOCTEW IUIOLIAJIKM KOHTAKTa pa3pyllaioTcsl 3a CUET PHEPruu ymnpyroil nedop-
MaIuu BOJIOKOH Oe3 pazpymieHus mocieaHnx. OIHaKo MHOTOKpaTHOE YIpyroe fe-

dbopMupoBaHrE MPUBOAUT K YCTAJIOCTHBIM SIBIIEHUSM. BOJIOKHO MOCTENEHHO TepseT
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CHOCOOHOCTh K HApYLIEHUIO (PPUKIIMOHHOW CBSI3U 3a CYET yNpyrou nedopmaiu,
HAPYLIAIOTCA CBA3M MEXAY SJIEMEHTAMHU CTPYKTYPbl BOJOKHA, MOSIBIIAIOTCS MHUKPO-
TpemuHbl. [IpOMCXOIUT TOCTENEHHOE pacIlaThIBAHUE CTPYKTYPhl  BOJIOKHA,
pacCIICIUVIEHUE €ro Ha OTACIbHBIE MPOJOJBHBIC 3JIEMEHTHI C MOCIEAYIOIMNM HX
OT/ACJICHUEM U Pa3pyLICHUEM YYaCTKa BOJIOKHA.

[Tocne paspyleHus 3aKperyieHHOTO ¢ 00€MX CTOPOH ydacTKa 00pa3yroTcs JBa
HOBBIX BBICTYITAIOIIUX KOHYHUKA BOJOKOH, KOTOPBIE B CBOIO OYEPEAb PA3PYIIAIOTCH.
Takum 00pa3oM, BOJIOKHA KOPOTKUMH y4aCTKaMH TTOCTENEHHO YAISIOTCS U3 TPSHKH.
[Ipy 3TOM KOMIAKTHOCTh MPSKH HAPYIIAETCSA, OHA CTAHOBUTCS PBIXJIOM U CO
BPEMEHEM YTOHSIETCS.

VYcranocTHeI XapakTep M3HOCAa HAOMIOAACTCS MPH TPEHUHU O TJIaJKUe MOBEpX-
HOCTU WJIM B CJIy4ae, €CIU TBEPJIOCTb O0EHX B3aMMOJCHCTBYIONIUX MOBEPXHOCTEN
MIPUMEPHO OJMHaKOBa. EciiM Ha MOBEPXHOCTH HCTUPAIOIIETO MaTepuaia UMEIOTCA
AJIEMEHTHI Oojiee TBepible, YeM TEKCTHJIbHBIC BOJIOKHA, IMOCJEIHHUE MOTYT pa3py-
AaThC NPU OJHOM WIJIM, B KpPaWHEM CIIydae, HECKOJIbKUX IHKJIAaX BO3ICUCTBUS
KoHTpTena. [lpu BHeIpeHus TBEPJOTO BBICTYNA Ha TIYOMHY MEHBIIC ITOJIOBHUHBI
JAaMeTpa BOJOKHA MMEET MECTO MHUKPOpPE3aHHE BOJIOKHA. B ciiyyae BHeapeHUs
KOHTpTeNa Ha riayouny O6onee 0,5 muameTpa BOJIOKHA IMOCHEIHEE B 3aBUCHMOCTH OT
COOTHOIIICHHSI €TI0 MPOYHOCTH U CTEIICHH 3aKPEIUICHUS B TIPSIKE MO0 BHITACKMBASTCS
Ha TMOBEPXHOCTh MOJIOTHA 0€3 pa3pylleHus, JUOO0 pa3phbIBAaCTCA MPU MEPBOM KE
HapylieHUH (PPUKIMOHHON CBs3U. Eciau BBICTYI BHEIPHUIICS HA TIIYOHMHY, OOJIBIIYIO
JAaMeTpa OAHOTO BOJIOKHA, pa3pylIaeTcs cpa3y Ipylna BOJIOKOH, BBI3BIBASI PE3KOE
Pa3pBIXJICHUE U YTOHEHHUE MPSKA HA JAHHOM Y4YacTKe.

[Tox melricTBHEM MEXAHWYECKUX YCHUIIUM, KOTOPBIM TPUKOTAXKHOE U3JICIIUE MO -
BEpPraercs B HOCKE, MOXKET MPOU30UTH pa3phIB MPsHKU B €e Hanbojee 0ciabIeHHOM
MeCTe, 4YTO MPHUBOAUT 3a COOOM POCIYyCK TeTeldh W 00pa3oBaHHWE CKBO3HOTO

OTBCPCTHA B U3ACIIHUAX.
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B COOTBETCTBUU C OMUCAHHBIM BBIIIE MEXAHU3MOM M3HOCA MOKHO 3aKJIFOUUTb,
4yTO HamOoJiee YCTOMYMBBI K MUCTUPAHUIO CTPYKTYpPHI, 00Jajaroliie BbICOKOM 3Jac-

THUYHOCTBHIO B JOCTATOYHO HpO‘-IHOﬁ 3aKPCINICHHOCTBIO UX 3JICMCHTOB.

3.3. JkcnepTH3a yCTOMYMBOCTH OKPACKH XJI0OMYATOOYMAKHBIX

TKAaHel 0/1e’KHOM IPyIIIbI

Jns motpedutenis 0OJIbIIOE 3HAYCHUE UMEET KaueCTBO OKPACKU TKAaHH, MPEXKIC
BCEro €€ MpoyHOCTh. OJIHAKO MPHU OIEHKE MPOYHOCTH OKPACKH CJICAYET YUUTHIBATh
Ha3HaueHue TKaHW. COBEPIIEHHO SICHO, HAIPUMEpP, YTO AJISI JEKOPATUBHBIX TKaHEH
OKpacKa JI0J’KHa OBbITh BBICOKOM MPOYHOCTU K CBETY, @ MPOUYHOCTh K CTUPKE B 3TOM
Cllyya€ MEHee CyIIeCTBeHHa. HampoTuB, IUisi COPOYEUHBIX W IJIATHEBBIX TKAaHEH
OYEHb BaXKHA MMPOYHOCTh OKPACKH, KaK K CBETY, TaK U K CTUPKE.

[Ipo4HOCTh OKpACKHM 3aBUCUT OT TMPUPOJABI KpacCUTENsd U BOJOKHHCTOTO
MaTepuaia, crmocoda MoJAroTOBKM MaTepuaia K KpalleHWIO W, HaKOHEIl, OT crocoba
KpalIeHUs U YIPOUHSIOIINX 00pabOoTOK.

MeTonpl OIEHKM MPOYHOCTH TJIAJKOKPAIIEHBIX W HAOWBHBIX TKAaHEW OJuHAa-
KOBBI. Pe3ynbTaThl MCHBITAHUS CPABHHUBAIOT CO CIEHHAIbHBIMU 3TajJOHAMHU IPOY-
HOCTH M BBIPQXKAIOT MPOYHOCTh K TEM WJIM WHBIM BO3JIEUCTBUSAM (KpOME CBETa) IO
nsaTubamibHON cucteMe. bamn 5 cooTBeTcTBYeT BhICHIeH, a 6ayn 1 - Husmen mpoy-
HOCTU. CTOMKOCTh OKPACKU IO OTHOIIEHUIO CBETY OLICHUBAIOT 1O BOCbMH OaJIJILHOM
CUCTEME.

Oxpacku XJ0mIaToOyMaXHbIX TKaHEW M3 TPeOEHHOU MPSKU UCTIBITHIBAIOT (CM.
I'OCT 9733-61) Ha nOpoYHOCTh K JEWCTBHIO CBETA, MBUIBHOTO pacTBOpa NpH
temneparype 40 wim 100°C, nota, TpeHUS] B CyXOM COCTOSIHUU (OMPENENSAIOT IO
CTETNICHU 3aKpallvBaHHs OEJIOr0 MaTepuaia) W BBITUPAHUS B MOKPOM COCTOSIHUU

(ompenenstoT N0 CTENEHH TOCBETIIEHUS OKPACKH).
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[IpoYHOCTB K CBETY ONPEAENSIOT MyTEM €CTECTBEHHOW HHCOISIMN OKPAIIEHHBIX
00pa3I0B COBMECTHO C 3TAJOHOM. J1Ji 3TOTO HCHBITYeMbIe 00pa3Ibl 3aKPEIUISIIOT Ha
JIOCKE, KOTOPYIO BBICTABIIAIOT HA OTKPBITOM COJIHEUHOM MECTE JIMLEBOM CTOPOHOM Ha
10T, MOJ yriaoM 45° K TOpU30HTY W MOKPBIBAIOT CBEPXY HCHBITYEMBIE OOpa3libl
3aCTEKJIICHHOW paMOM.

HcnplTaHne yCTOWYMBOCTA OKPACKH XJIOMYATOOYMaKHBIX M IITAIlEIbHBIX BHC-
KO3HBIX TKaHEW K pacTBOPY MbUIA C COAOW MPOU3BOJAT NOTPYKEHUEM CBEPHYTHIX B
TpyOOUKY OKpAaIlIEHHbIX 00pa3l0B BMECTE C OEIBIMU B OTIENbHBIE IS KAXJI0T0 00-
pasla CTakaHbl C pACTBOPOM, COJCPHKAIIKNM S5 TPaM HEUTPaIbHOTO 85%-HOTro MbLIA U
3r coapl KaabIIMHUPOBAHHOW B 1JIUTp AUCTHIUTMPOBAHHOW BOJbI. OTHOIIEHHE 00BE-
Ma B34TOI'0 pacTBOpa B MIJUIMJIIMTPaX K BeCy, 00pasiia B rpaMMax J0JKHO ObITh 50:1.

OO6pasmer oopadareiBatoT nipu Temneparype 40+2°C unm Ha kumy okoio 0,5
4acoB, NIOMEIIMBAs PACTBOP CTEKIIIHHON NaJIOYKOM.

[Tpu wucnbITaHUM YCTOMYMBOCTH OKpPAaCKU K JEHCTBUIO MOTa 00pa3libl TKAaHU
norpyator Ha 30 MuUH. B moAorpersid 10 Ttemmeparypbl 45+2°C pactBOp, coO-
JepKaIui 5 v/1 moBapeHHOW cor 1 6 M 25%-HOro aMMHaka; MoAyJb BaHHBI 50.
Yepe3 30 muH. 00pa3ipl BHIHUMAIOT U3 PacTBOPa, OTXKUMAIOT BPYUYHYIO, TOBTOPSS
orepalyy norpykeHust 1 omkuma oopasna 10 pas. PacTBop nepenuBaroT B CTakaH U
T00aBIAIOT 98%-HYI0 YKCYCHYIO KHCIOTY M3 pacdera 7 Mmi/i. B momkucieHHOM
pacTBope 00pasibl BblAepkUBaOT 0koio 0,5 vacoB mpu Temmepatype 45+2°C u
OTXKUMAIOT. 3aTeM 00pa3iibl BHICYIIMBAIOT HAa BO3IyXE.

HcnbiTaHne yCTOMUMBOCTH OKPACKU K CYXOMY TPEHHIO U MOKPOMY BBITHPAHHUIO
POU3BOJSAT Ha CHEUANIbHOM amnmapare. [Ipyu ucnbITaHUM YCTOMYMBOCTH OKPACKHU K
CYXOMY TPEHHIO UCIIBITYEMBbI 00pa3el] OKpallleHHOW TKaHU 3aKPETUISIOT Ha CTOJIMKE
npubopa, a Oenblii MUTKalb HATSITUBAIOT HA NPOOKY M 3aKPEIIIOT 3aKMMHBIM
KOJIBIIOM. MHTKaJIb TPETCS O MOBEPXHOCTh OKPAIIEHHOro oOpa3la Mpu ABMXKEHUU
CTOJIMKA BIIEPE] M Ha3al; 3TH JBMKEHUS MOBTOPSIOT 1Mo 10 pas.

[Ipu ucnbITaHUM YCTOWYUBOCTU OKPACKHU K BBITUPAHUIO MCHBITYEMbIH 00pasely

OKpAIIICHHON TKaHU HATSITUBAIOT HA PE3WHOBYIO MPOOKY W 3aKPEIUISIOT 32’KUMHBIM
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KoJIbIIOM. OTpe30K 0e0ro MUTKAJIS HAKJIaAbIBAIOT HA CTOJMK U 38KUMAIOT KOJIBIIOM.
Tpenue ucnpITyeMoro oOpasia IpOU3BOAAT IMYTEM JBHXKEHHS CTOJIMKA HO 25 pa3
BIiepen U Ha3az. Ilpu ucnbITaHuM B MOKPOM COCTOSIHMM OKpallleHHbIN oOpazen u Oe-
JIBIA MUATKaJIb MIPEABAPUTEIIBHO CMAYMBAIOT JUCTUIUIMPOBAHHOW BOJON U OT/KUMAIOT
JI0 OCTaTOYHOM BiiaxkHOCTU 100 TIpOIIEHTOB.

ITo mpoyHOCTH OKpacKu TKaHU PA3AEIAIOT HA TPU IpyHbl: 1) ¢ 0c000 IpOYHBIM
KpaleHreM; 2) MpOoYHbIM KpalieHneM; 3) ¢ OOBIKHOBEHHBIM KparieHneM. OTHeceHue
OKPAaCKM K TOW WJIA WHOW I'pylIle HA OCHOBE PE3yJbTaTOB HCIIBITAHUMN MPOU3BOIAT

COrJIaCHO HOpMam IIPOYHOCTHU OKPACKH, YCTAHOBJICHHBIM CIICHUAJIBHBIM CTAHAAPTOM

(em. TOCT 7913-66).
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BbIBO/1bI

B nocnennue pgecsatwietds — OoNibllIo€  BHUMAaHUE  CTajlo  yAENATHCS
UCCIICIOBAaHUIO  TEXHUYECKHMX  TpeOOBaHWM, MPEABABIAEMBIX K  OAEKHBIM
MarepuajiiaM. Bc€ BbllIECHEQyONIME OCHOBAHO HA OKOHYATENIBHBIX PE3YJIbTaTaXx,
MOJIYYEHHBIX B KOHIIE MCCJIEHOBAaHUS MaTEPUATIOB MPH HOCKE, JAHHBIX UCIBITAHUN
MaTepUajoB BIITYCKaEMOTO aCCOPTUMEHTA M HOBBIX Pa3pabOTOK, 000OIIEHNHN OIbITa
nepepadoTKM MaTepUaIoB B MIBEWHON MPOMBIIINIEHHOCTH, OT3bIBaX MpeACTaBUTENCH
TOProBJAM M MOTpeOHTENIed O peanu3allMi M3AeIUA U HUX IKCIUTyaTallHH.
XnonyaroOyMaxkHas Mpsika SBISETCA Hauboliee paciHpOCTPaHEHHBIM BHUIOM ChIPbS
JUISL Pa3JIMYHBIX IBEHHBIX U3IECITUM.

1. Xnomnok nepepabaTblBaeTCsl MO TPEM CHUCTEMaM Ha KOJbLENPSAIUIbHBIX
MalIMHax: TpeOEeHHOM, KapAHOM M ammapaTHOM M Oe3BepeTeHHbIM crocobom. Ilo
rpeOeHHOl cucTeMe nepepadaThiBaeTCs AITMHHOBOJIOKHUCTBIN XJIOMOK U MOJIy4E€HHas
0 O3TOM cHUCTeME TMpshKa OTJIMYAeTCd MPOYHOCTHIO, TIIAAKOCTBIO, POBHOCTHIO,
tommuHO (5,78-15,3 Tekc). [loaToMy, TIpu M3TOTOBJICHUU TOBCEIHEBHOM OCHKIBI
1[€J1€CO00pa3HO UCTI0NB30BATh TKAHU, BBIPAOOTAHHbIE IO TPEOCHHON CUCTEME.

2. Ilockonbky, nedexThl HUTEH YXYyIIIAIOT BHEIIHWNA BHJ TKAaHEH, APYrux
TEKCTHJIBHBIX W3JIETINH, CHUXKAIOT MPOYHOCTb, a TaKXKE CPOK CIYyKObI U MOTYT
oOpa3oBaTbCsl Ha pa3Nu4HbIX cTaausx npsaeHus. llostomy creagyer ynensthb
MPUCTAIPHOE BHUMAaHUE MpPU TPEOSHHOM M KapJHOM TNPSJACHUM Ha HAJIUYME WU
YCTpaHEHHE TaKUX AE(PEKTOB KaK 3aCOPEHHOCThb pENbeM (B LIEPCTSIHOMN), Y3€JIKH U
rajJiouku (B XJOM4aToOyMa)KHOM), 3arps3HEHHE, 3aMacI€HHOCTh, 3aKOCTPEHHOCThH (B
JLHSHOM). T. II.

3. Pa3pyliieHre KOCTIOMHBIX, MAJIbTOBBIX TKAHEW OT MCTUpAHUs HAOIIOAAeTCs B
0o0JaCTH  BOPOTHHKA, MO KpasM OOpPTOB, Ha pyKaBax MHUHKAKOB, MAJIBTO U T. .
[ToaTroMy HEOOXOAMMO HCHOJIB30BaTh MPH TMOIIMBE OAEKAbl MOJKIAJI0UYHbIE TKAHH,

IMMOJYYCHHBEIC Ha OCHOBC aTJIACHOI'O IMCPCINNICTCHUA, TAK KAaK, ITOAKIaJOYHbIC TKAHHU U3
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HCKYCCTBCHHOI'O HICJIKA, UMCIOIIIMUC OAHO U TOKC CTPOCHUC Ooiee TJIagKu 1 CTOMKHM K
HCTUPAHHIO, YCM TKAHU IMOJYUYCHHBIC U3 HATYPAJIbHOI'O IICJIKA.

4. B IMponecCcc HOCKHU HOBCCI[HGBHOﬁ OJACKIbI BHUI IICPCIUVICTCHUA TKAHU,
npuaaromas en TJIIaAKOCTh UMCCT TaKXKEC 0O0JBIIOC 3HAUCHUE B MHWHHMMMH3aAIIUHN CHII
TPCHHUA, IIO3TOMY H€O6XOI[I/IMO YYUHUTHIBATD, YTOOBI MCKAY COIIPpUKACAIOIMUMUCH
qacTsAMU OACKIbI - IIAJIBTO, KOCTIOMOB, COPOYCK TPCHHUC OBLII0 MUHHMAJILHBIM.

Hanpumep, npu 00JIp110M TPEHUU TPYAHEE HAIEBATh U CHUMATh OJICHKIY.
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QULIYEVA NORMIN FiZULI QI1ZI

XULASO

Magistr dissertasiyasi kard vo darama iisulu ilo alinmig ipliklarin
ndgsanlarinin pambiq pargalarin geyim qrupunun istehlak xassalarine
tosirino asr olunub. Kard vo darama iisulu ilo alinmis ipliklordon
hazirlanmis pargalarin fiziki vo mexaniki xassalori totqiq olunub. Isdo

homg¢inin pambiq pargalarin geyim qrupunun boyaginin davamliliginin

ckspertizasi verilmisdir.

GULIYEVA NARMIN FIZULI

SUMMARI

Master’s thesis is devoted to the study of the process of finishing
cotton fabrics. Decoration plays an important role in the formation of
consuming properties of cotton fabrics. The research also examines the

various stages of the technological stage of finishing cotton fabrics.
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