MuHHCTEpCTBO 00pa30BaHusl U MOJNOAEKHON noauTuky UyBaickoii Pecybmuku
IN'ocynapcTBeHHOE aBTOHOMHOE ITPOdeCCHOHAIBHOE 00Pa30BaTEIbHOE YUPEKICHUE
Yysamckoii PecrryOmukn
«IMBUIIBCKUI arpapHO-TEXHOJIOTUYECKUI TEXHUKYM)

A.AMUXANJIOBA

TexHOIOrHYeCKNU NPAKTUKYM

MJISI U3YyYeHUs Y4eOHOM TUCUMIIJINHbI

OI1.03 MarepuaJjioBegeHue

NMPorpaMMa NnoAroTOBKHU CIeNMATHCTOB CPeIHero 3BeHa
29.02.04.KoncTpynpoBaHue, MOAEJTUPOBAHNE M TEXHOJIOTUS IIBEHHBIX U3/1eJTU

Husuasck 2019



MuxaiinioBa A.A.

TexHONOrMYecKnii MpakTHUKYM Ui W3y4eHUs s u3ydeHus yueOHou aucrumiuasl OI1.03
MatepuanoBeneHue s NOArOTOBKU CHELMAIMCTOB CPEIHEr0 3BEHA M0 crnenuanbHocTtu 29.02.04.
KoHcTpynpoBanue, MOAEIHMPOBAHWE M TEXHOJOIHMs INBEHHBIX u3fenuii / A.A. MuxaiiioBa. —

HuBunbck, 2019.- 113 c.

Peuensent: BacunbeB Imutpuii FOpreBud, 3aBeyronuil oT/1€J1€HUEM ILIBEHHOTO MPOU3BOACTBA U

CTPOUTCIILCTBA

CocTaBUTENb:
MuxaiijioBa A.A., mnpenojasareib, mneppas KBaaudukanuoHHas kareropus, «L{uBHIBCKUIT

arpapHO-TEXHOJOTH4YecKuil TeXHUKyM» MuHoOpa3oBanust UyBamuu

B y4eOHO-METOAMYECKOM ITOCOOMH PACKPBIBAIOTCS OCHOBHBIC BOITPOCHI U TEXHOJOTHUECKUE TPOIIECCHI
COBPEMEHHOT'0 IIBEHHOTO MPOon3BoACTBA. [locoOme comepKuT IeKINH, TECTOBBIE 3a/IaHMUS, BOIIPOCHI JIS
MOBTOPEHHS, 3aJaHUS [Tl CAMOCTOSITEIILHOM paboThl U pakTHyeckue 3austus no aucuuminae OIL. 03
«MarepuaJioBeieHHe», corliacHO pabouei mporpaMme, COCTaBICHHOW Ha OCHOBAaHUH y4EOHOTO TIaHa
TOCy/IapCTBEHHOTO CTaHAApTa CPETHET0 MPOPEeCCHOHATEHOTO 00pa30BaHMSL.

[Tocobue agpecoBaHo MpeENoaBATENSIM U CTYICHTAM OYHOU B 3209HOH QopM, 00ydaronumcst 1mo
crenpansaoctd 29.02.04. KoHcTpynpoBanue, MOIENTMPOBAaHUE U TEXHOJIOTHSI IIBEHHBIX N3NNI,

Metoauuecknue peKOMEHJAlMM PacCMOTPEHbl U OJ0OpEeHbl Ha 3aceJaHUU Yy4eOHO-
METOANYECKON  KoMuccun  «[{MBMIIBCKMI ~ arpapHO-TEXHOJOTHYECKHH  TEXHUKYM)
MunoOpa3zoBanus Uysamuu

IIpotokon Ne ot « » r

[Ipencenarens YMK /J1.. UrHaTeeBa




Cooepircanue

BBCOCHUE ..o 4
Tema 1. Ogexaa U TPEOOBAHMT K OJIEIKIIC .....coooovrvvmmmmmmnreeneesseessesssssssssssssssseeesssssssssssssssssssssssssseeeeees 6
Tewma 2. Kimtaccuukanust TEKCTHITBHBIX BOJTOKOH..................vcceeeverrmssmmmnneneeeessssssssssssssssssssssseeeeeees 7
Tema 3. OcHOBHBIE CBOMCTBA TEKCTUIBHBIX BOJIOKOH U UX Pa3MEPHbBIC

XAPAKTCPHCTHRH. ......ocvoiiiiiiciicici s 13
Tema 4. HATYPATBHBIC BOJIOKHA ............rvverrmaeriessieeseesssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssos 26
Tema 5. Xumnueckre BojiokHa. CriocoObI MOTYUCHHUS XMMUYECKUX BOJIOKOH ............ 30
Tema 6. Cuctemsl npseHus. KITaCCUDUKAIIST TIPS .......ooovvvvvvvvevrrrrrrceereneeeeessseneeeseseseeeeeee 38
Tewma 7. Knnaccudukanus Huted. CBOMCTBA MPSIKUA U HUTECH .......oooverrrrerrrrvveveecesnssssssssnee 41
Tema 8. JIeDEKTBI IPSIKHI H HITEH .........oovvvvvvvveeeersriisissssssssessssesssssesssssssssssssssssssssssssssssssssssssssssseees 43
TEMA 9. TKAUECCTBO .......coooveeeveeeeieeeeee et 44
TeMa 10. JIEPEKTBI TKAUECTBA..........uuirreeeereeeeeeesssssssssssssseesesssssssssssssssss s sesssssssssssssssssssssssssseeee 48
TeMa 11. OTHEITKA TKAHEH ..........cooovveeeeeeeeeeeeeeeeeeeeeeeeeee e ee e ee e es e er e e se e es e seee e sseeees 49
Tema 12. BOTOKHUCTBIM COCTAB TKAH............oo.oveeiveenreeiesinsseesesisssssssesssssssssssssssssssssssssssssssssnssees 52
Tema 13. OnpeneneHre B TKaHU JIOJIEBOW HUTH, JULEBON Y U3HAHOYHOU CTOPOH ...... 59
Tema 14. TKAUKHAE TEPETITIETECHMS ..........cvvvrrveeivissseesissssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssos 62
TeMa 15. CBOMCTBA TKAHECH ............ooooovvveeeeeeeeeeseeeeeeeesesesesees e ess s snsss s esss s 69
Tema 16. YTEIISIOMIAE MATEPHAIIBI ............coumevverriaeieessiessessssessssssssessssssssessssssssssssssssssssssssssesssssns 82
Tema 17. llIBeitHbie HUTKH. Knaccuukamust IBEHHBIX HUTOK ................ccormmmrrrreeersranrreneeee 90
Tema 18. OTACTOUHBIE MATCPHAIIBL ............oocommeivesisieeeisssessessssssssssssssessssssssessssssssssssssssssssssssssssssssns 94
Tema 19. OACKHAST PYPHUTYPA .....oovuuirreeeeriveeeeeessissssssssssseeeesssssssssssssssss s esssssssssssssssss s 96
TeMa 20. KJEH U KIIEEBBIE MATEPHAIIBL ........ccoouuuurrereessssmaeeeesseesssssssessssssssssssesssssssssssssssssssssssssse 100
TeMa 21. COBPEMEHHBIE MATEPHATIBL.............ccouuuurrrereessssmaeeeesssessssssssesssssssssssssessssssssssssssssssssssssseee 103
TTIOCCAPUIL ...................coo e 106
BuonuozpauueCKuilt CHUCOK ... 114



Beeoenue

OgHuMu M3 caMbIX NOMYJSIPHBIX CHEUAIBHOCTENH B BBICIIEM OOpa30BaHUU
sBisttoTes «I[Ipodeccrnonanbaoe obydenue ( au3aiH)» u « TexXHOIOTHS U IPeANPUHA-
MaTeIbCTBO» CO crenuann3anuen «Jlu3ailH ObITOBBIX U MPOMBIIIJICHHBIX U3JIETUN.
JlaHHBIE CIIENMATBFHOCTH MPEANOIAratoT MOArOTOBKY KBATU(DUIIMPOBAHHOTO CHela-
aucta B obnactu TexHonoruu. CosnaBasi TOT WIM MHOW IIEAEBpP TU3AHEPCKOTO HC-
KyCCTBa, OH JIOJDKEH OCO3HABaTh IMPEAIOJIAraeMblii Pe3yJbTaT, KOTOPBIM 3aBUCHUT B
NEePBYIO ouepeab OT MIPABUIBHO MOAOOPAHHBIX MAaTEPHAIIOB.

['paMOTHO MCHOJIB30BaTh TEKCTUIIBHBIE MaTEPHUAIbl IPU U3TOTOBICHUU IIBEH-
HOTO U3JIENNS, OTBEYAIOIIETO TPeOOBaHMIM, OYIyT CIIOCOOCTBOBATh 3HAHUS, YMEHUS
Y HaBBIKH 110 Kypcy «MarepruanoBeeHUe MBEWHOTO IPOU3BOJACTBAY.

JIaHHBIM KypC HM3y4aeT CTPOCHUE M CBOWCTBA TEKCTWIBHBIX MAaTEpPHUAJIOB, HC-
HOJb3YEMBIX JJISI M3TOTOBJIECHUS IIBEHHBIX M3JEIMNA; W3MEHEHHs, NPOMUCXOIIUE B
CTPOCHUHU U CBOMCTBaX MAaTepUasoB I0J BO3AEHCTBHEM (PHU3MKO-MEXAaHWYECKHX (aK-
TOPOB U 3KCILTyaTallly U3/1€IMs, @ TAKKE OCHOBHbIE COBPEMEHHbIE BHJIbI MAaTEPHAJIOB.

Lensto Kypca siBasieTcs: (OPMUPOBAHUE Y CTYJIEHTOB INPEACTABICHUS O TEK-
CTWJIBHBIX MaTepHallaX, UX IPOU3BOJCTBE U CBOMICTBaX, (HOpMHUpPOBAHHE 3HAHUI O
METOJaX MCCIIEJOBaHMs MaTepHaoB M MPAKTUUYECKUX YMEHHUH, a Takxke (popmupo-
BaHHE TEXHOJIOTMYECKON KOMIIETEHTHOCTH, B 4eM OyJeT crnocoOCTBOBaTh y4eOHO-
METOMYECKOe MocoOue « TeXHOJOTMYeCKH MPaKkTUKyM MO MaTepHAIOBEICHUIO
IBEMHOTO MPOU3BOJICTBAY.

CTpykTypa JaHHOTO Kypca MpeayCMaTpuBaeT JEKUUU, TECTOBBIE 3aJaHMs, BO-
IPOCHI ISl IOBTOPEHMSI, 3aJaHUs JUUISI CaMOCTOSITENIbHOM paboThl UM MPAaKTHUYECKHE
3aHSATHSA, COTJIacHO pabouell mporpamme, COCTaBJICHHONM Ha OCHOBaHMM Y4e€OHOTO
IJlaHa ¥ TOCyAapCTBEHHOTO CTaHAApTa BBICHIETO MPO(PECCHOHAIBHOIO 00pa3oBaHuUs
CHenuasbHOCTH « TeXHOJIOTHS U NMPEANPUHUMATEIBCTBOY.

[{esb JIEKUMOHHBIX 3aHATUHN - O3HAKOMHUTH CTYJAEHTOB C OCHOBaMH Hayku «Ma-
TE€pUAIIOBE/IEHNE BEUHOTO MPOU3BOJICTBA», C OCHOBHBIMH ITPOLIECCAMH TEKCTUIIBLHO-
IO IMMPOU3BOJCTBA, C COBPEMEHHBIMHU TEXHOJIOTUSMH U TEKCTHJIBHBIMU MaTE€pUAIAMH.

[TpakTHueckue 3aHATHS CHOCOOCTBYIOT 3aKPEIJICHUIO 3HAHUN U OJTHOBPEMEH-
HO SIBJISIFOTCS ITPOBEPKON IMOHUMAHUS CTYyJAEHTAMH COAEP)KaHUS JTUTEPATYPBI, U3yde-
HUS Pa3IMYHbIX U3MEHEHHH, MPOUCXOIAIIUX B CTPOEHUU M CBOMCTBAaX MaTepUasoOB
10J1 BO3ACHCTBUEM (PM3UKO-MEXaHUUECKUX (PAKTOPOB, MO3BOJISIOT BHIOJIHATH CaAMO-
CTOSITENIBHO UCCJIEI0BATENBCKUE PA0OTHI U JIeJIaTh COOTBETCTBYIOIINE BHIBO/IBI.

B mpouecce ocBoeHUsT AUCIUIUIMHBI CTYIEHTHI BEAYT KOHCIIEKTHI IO TEMam
Kypca, BBIIIOJIHSIOT JOMAIHHUE 3a/1aHMsl, IPOMEXYTOYHBIE U UTOTOBBIE TECTHI.

[IpenonaBarenb OCYIIECTBIISIET BCE BUABI KOHTPOJIS: TEKYLIUI — HA JIEKLMSIX,
CaMOCTOSITEJIbHBIX U MPAKTU4YEeCKUX (B (hopme orpoca, IPOBEPKH KOHCIIEKTOB IO Te-
Me); MPOMEXYTOUHBIA — IO 3aBEPILICHUIO U3YUYEHUsI TeMbl (TECThI IO TEME); UTOTO-
BbII — 10 3aBEPILIECHUIO Kypca (MTOTOBBIE TECTHI, IK3aAMEH).

JlanHHO€ y4yeOHO-METOIMYECKOe MOCOOUE B MPOLIECCe U3YUEHHUS! TUCHUTLITUHBI
«MarepuanoBeeHue NMBEUHOTO IPOU3BOJACTBA» MOMOTAeT CTyACHTaM



nOIYYUmMsb npedcmasiienue; 0 MECTe U POJIM TUCLUILTUHBI B COBPEMEHHON TeK-
CTHJILHON U «MOJHOI» WHAYCTPUH; O BUJAX TEKCTHUIIBHBIX BOJIOKOH, CIIOCO0ax IMory-
YeHHs] TEKCTUIIBHBIX MaTepUaOB, O METOJIaX UCCIIEI0BAaHUS MAaTEPUAIOB;

Y3Hamb. aCCOPTUMEHT COBPEMEHHBIX TKaHEeW W MaTepUAJIOB JJISi U3TOTOBIICHHUS
MIBEHHBIX HM37ENINi, OCHOBHBIC MapaMEeTpbl U CBOMCTBA BOJIOKOH, MPUMEHSEMBIX B
TEeKCTUJILHON MPOMBIIIEHHOCTH; KJIACCU(PHUKAIIUIO TKAIIKUX MEPEIICTeHHA, MPOoIiece
UX MOJYYCHHs M CBOMCTBA, KOTOPbIE OHU MPHUAAIOT TKAHIM; MPOIECChl TEXHOJIOTHYE-
CKOM OTHENIKM TKaHEH, ee OCOOEHHOCTH B 3aBUCHUMOCTH OT BOJIOKHHCTOIO COCTaBa
TKaHU; CHEIHaIbHbIE BUIBl OTJCIKH; CBOMCTBA M KayeCTBa CKPEIUISIONIMX U OT/e-
JIOYHBIX MaTEepUANIOB, OJICKHOU (DYpHUTYpHI; 0COOEHHOCTH PabOThl C PA3NUYHBIMU
TEKCTUJIBHBIMU MaTepuajaMH;,; OCHOBHBIC MPHUHIUIBI KOH(PEKIMOHUPOBAHUS TEK-
CTHJIBHBIX MaTEpUaJIOB;

ymemy: J1aOOPATOPHBIM W  OPTraHOJENTUYECKUM METOJOM  ONpPENENTh
BOJIOKHU-CTBIH COCTaB U CTPYKTYpY TEKCTHWJIBHOTO Marepuaia, Moa0uparh
TEXHOJIOTMUECKUE pEeXUMbl 00pabOTKM Marepualla B COOTBETCTBUM C  €TO
TEKCTUJIBHBIMU XapaKTEPUCTU-KaMHU, ONPEJEISATh [0 BHEUIHEMY BUIY JIMLEBYIO U
MU3HAHOYHYIO CTOPOHY TKaHM, BO-JIOKHHCTBII COCTaB, HANpPaBJICHUE HUTU OCHOBBI U
yTKa, CTETIEHb OCHIIIAEMOCTH, CO-CTaBIIATh KOH(PEKIINOHHYIO KapTy;

énadems: OPraHOJECNTUYECKUM METOJIOM OIpENIeeHUs] BOJOKHUCTOIO COCTaBa
MaTepuaia, 1ab0paTOpPHBIMU METOAAMM UCCIIEI0BAHUS CBOMCTB TEKCTUIIBHBIX BOJIO-
KOH M TEKCTHJIbHBIX MaTEpUajoB, METOJAUKON MMOoI00pa MaTepraia Ha u3/iere B KOH-
(eKIMOHHOM KapTe.



Tema 1. Ooesrrcoa u mpebosanus K ooedxcoe

Ooercoa — nipeaMeT NepBOl HEOOXOIUMOCTH YEJIOBEKa, MPEACTABISIET COOOit
COBOKYITHOCTH MPEAMETOB, 3AIIUIIAIONIMX TEJIO0 YeJIOBEKa OT BO3/ICUCTBHUI BHEIIHEH
Cpelbl M YKpAIIAOIIUX €To.

Knaccupukanus oxexabl:
] 1o marepuany — U3 TKaHEW, TPUKOTAXKA, U3 HATyPAJIbHOW U HCKYCCTBEHHOU

KOXH, U3 HATypaJbHOTO U UICKYCCTBEHHOI'O M€Xa U T.1.;

] 1o MOJ0BO3paCTHOMY MPU3HAKY — MY>KCKasl, )KEHCKasl, IeTCKas;

] 1O ce30Hy — JETHSS, JIEMUCE30HHAs, 3UMHSIS;

] mo Ha3HaueHuto — ObITOBasA, GOpMEHHAas!, CIIOPTUBHASL, CIICI[HAIbHAS.

Bce maTepuanbl, HICIOIB3yeMbIe B IIIBEHHOM MPOU3BOACTBE, Pa3AesaiOTCs Ha
TPYIIIIBL:

1. OcHoBHBIE MaTepHAJIbI — JUISI BepXa U3JCNHA, T.e. TKaHU (X/0, JIbHSHbIE,
HIEPCTAHbIC U IIEJIKOBBIC), HETKAHbIE MaTePUaIIbl, TPUKOTAXK, HATYPAJIbHBIN U UCKYC-
CTBEHHBIN MeX, HaTypalibHas U UCKYCCTBEHHAs KOXa.

2. lHoakaagouyHble TKAHM (IIICIKOBBIE U X/0).

3.IIpoknagoynpie MaTepuaJbl — TKaHU OOPTOBBIE (JIBHSIHBIE, X/0, KAIIPOHO-
BbI€), HETKaHbIe ((uu3enanH), JeHThl (OOpPTOBBIE, OOIMIMBOYHLIE), TechbMa (OenbeBas,
MIOABSI309HA ).

4. YTemiswuue MaTepuajiabl — MEX HaTypalbHbIA U UCKYCCTBEHHBIN, BATa,
BaTHH, IEHONIOJNYpPETaH (ITOPOJIOH).

5. OTaenouHble MaTepHAJIbI — JICHTHI, TECbMA, IITHYPHI, KPYKeBa, ITUTHE,
TIOJIb.

6. OnexxHasi pypHUTYpPA — TyTOBUIIBI, KPIOYKH, KHOTIKH, TPSIKKH, 3aCTEKKH.

7. MaTepuaJibl 1Ji51 COeINHEHUS JeTajlell 0/1e:Kbl — IIIBEITHbIE HUTKH, KJIEH.

JJ1st IpaBUIIBHOTO U PAIIMOHAIEHOTO MCIOJIb30BAHUSI MaTEPUAJIOB IIIBEHHOTO
IIPOM3BOJCTBA HEOOXOUMO 3HATh, KAKUMH CBOMCTBAMU OHHU 00JIaJat0T, U YMETh OIl-
penensaTh 3TU CBOWCTBA.

TpeOoBanus, npeabsBJsieMble K O€:K/e:

I'urueHuyeckme — 3aKJIFOYAIOTCS B TOM, YTO OJIEXK/a JIODKHA 00J1a/1aTh TEIIo-
3alIUTHBIMUA CBOMCTBaMH, TUTPOCKOMMYHOCTHIO, BO3IyXOMPOHUIIAEMOCThIO, BOJOHE-
IPOHUIIAEMOCTHI0, HE3arps3HAEMOCThIO, TIPEIOXPAHATh TEJIO YeJIOBEKa OT PE3KOTro
nepernaga TeMrepaTyp, OT BO3JEHCTBUS BPEIHBIX BEIIECTB, OT MEXaHHMUYECKHUX TO-
BpexaeHuil. ['uruennueckue tpeOoBaHUs, IPEIbABISEMbIE K OJICXKIE, 3aBUCAT OT €€
Ha3HA4YCHMs: JICTHSSI OJIeXkAa U 0enbE JAOKHBI 00JaaTh XOPOIIe BO3TyXONPOHH-
[[a€MOCTBI0, TUTPOCKOMMMYHOCTHIO, JIETKO TOJAaBaThCSl YHCTKE M OTCTHUPBIBATHCS;
3UMHSISI — XOPOIIIO COXPAHSTH TeIUI0. [[paBUIbHO CKOHCTPYUpPOBAaHHAS M OTBEYAIOIIAs
THTUEHUYECKUM TpeOOBAHMSIM OJIeK/Ia HE JOJDKHA CTECHSTh JIBMIKCHHH UYeJIOBEKa,
MeIIaTh KPOBOOOPAIIIEHUIO, IBIXaHUIO, BBI3BIBATH HEMPUITHBIC OIIYIIICHUSI.

TexHonornueckmne — BKIIOUAIOT B ce0s TpeOOBAaHUS K MEXAaHUYECKUM CBOMCT-
BaM, MPEABIBISIEMbIM K MaTepually B mpolecce o0paboTKH H3AeNus. ITO: Mpopy-
0aeMOCTb, IpanupyeMOCTh, OCHIIIAEMOCTh, Pa3BUTAEMOCTh HUTEW B IIBaX , XKECT-
KOCTb IIpHU U3rude u pacTsikeHuu. [lomuB n3nenus J0KeH NpOU3BOIUTHCS B COOT-
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BETCTBUU C YTBEP)KIECHHBIMU MeToJaMu 00paboTku. Onexna AO0KHA XOPOLIo COo-
XpaHATh MPUAAHHYIO €l popMy, ObITh IPOYHON B HOCKE, YCTOWYUBOM K JIEHCTBHUIO
CTUPKU U XUMHYECKOU YUCTKH 110 TPOYHOCTH OKPACKH.

JcTeTHYeCKUe — HalpaBJIeHbl Ha 00ecTeyeHNE BBICOKOTO KauecTBa opopmiie-
HUS M BHELIHETO BHJIa MaTEPUAJIOB B COOTBETCTBUHU CO CTUJIEM, HAIIPABIEHUEM MOJIbI
U HallMOHAJIBHBIMM TpaauuusaMu. Ozexaa JoJkHa ObITh IPOCTOM, y100HOH, U311 -
HOW M KPaCHUBOMU.

IKOHOMHMYECKHUE — XapaKTEPU3YIOTCSI CTOMMOCTBIO MaT€pUasoB, CPOKOM
CIIyKOBI, JIETKOCTBIO YX0/1a 3a U3/I€TTUEM U3 HUX.

Tema 2. Knaccugpuxkayua mexcmunpbHvlX 60710KOH

1. Ilo MpoOMCXO0KAEHNI0 BCE BOJIOKHA JACISTCS HAa HAMypaibHble, CHIPHEM
JUIS1 IOJTyYEHUSI KOTOPBIX CITyKaT PACTEHHsI, BOJIOCSIHON MOKPOB KUBOTHBIX, BBIJIEIIE-
HUS JKeJIE3 TYCEHUIIBI IETKOMPsIa, a TaKKe acOeCT, 100bIBaeMblid U3 TOPHBIX MOPOI,
U Xumuueckue, oaydaeMbie MyTeM MPOMBIIIIEHHOTO MTPOU3BOJICTBA (pHUC. 2).

XUMHUYECKHE BOJIOKHA, TIOJy4aeMble U3 MPUPOIHBIX BEIIECTB (IEJUII0JIO3HI,
0eJika) Ha3bIBAIOTCS MCKYCCTBEHHBIMM (BHCKO3HOE, alleTaTHOE BOJIOKHO), a U3 CUH-
TETUYECKUX COCAMHEHUN (KampoJiakTaMa, aKpWIOHMTPUJIA) B pe3ysibTaTe CHUHTE3a
MPOCTHIX BEIIECTB — CHHTETHYECKMMM (KarlpoH, HUTPOH).

BOJIOKHO —
TOHKO€, THOKO€, MPOYHOE TEJI0, y KOTOPOTO JJMHA BO MHOTO pa3 Ipe-
BBIIIIAET OYEHb MaJIbII MOMEPEYHBINA pa3Mep

/ .
v “a
TexkcTHIBbHOE BOJIOKHO — DJIeMeHTapHoe TexHu4eckoe BOJIOKHO —
BOJIOKHO, MCTIOJIb3yEMOE BOJIOKHO — OJTU- BOJIOKHO, COCTOSIIEE U3
JUTSL BBIPAOOTKU TPSIKH, U3 HOYHOE BOJIOKHO, KO- HECKOJIbKUX AJIEMEHTap-
KOTOPOH M3TOTaBIUBAIOT TOpPOE HE JCIUTCS Ha HBIX BOJIOKOH H MOYKET
TPUKOTAX, TKaHH, [IIBEH- 0oJjee MeJIKHe BOJIOK- JeNUThCA Ha Oosee Men-
HbIE€ HUTKH, JIEHTHI U JIp. Ha (XJIOIIKOBOE, IIep- Kue (JIE€H, IEHbKA)
TEKCTUJIHHBIC U3/ICITHS CTSIHOE)
r L

TexkcTHIBLHBbIE HUTH — BOJIOKHA, HITanenbHble BOJIOKHA —

JUTHHA KOTOPBIX U3MEPSIETCS COTHSIMHU KOPOTKHE OTPE3KH HUCKYCCT-

MeTpOB. MOTyT OBITh 0OUHOUHBIMU BEHHBIX WJIM CHHTETHYE-

(vnmu deMeHTapHBIMU (MOHOHUTSIMU ) ckux HUTel (amuHoit 35-150

U KOMNIEKCHbIMU, COCTOSIIUMH U3 MM)

HECKOJIbKUX JJIEMEHTapHBIX (HATY-

PaIBHBIH IIIEJIK, HICKYCCTBEHHBIC HU-

TH MYCJIMH, KPer)

Puc.1. O0mue cBegeHNs 0 TEKCTHILHBIX BOJIOKHAX
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Puc. 2. Kinaccupukauus TeKCTUIbHBIX BOJIOKOH
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2. Ilo XUMHYECKOMY COCTaBY BCC BOJIOKHA PA3AC/IAIOTCA Ha opZanuue-

cKue (XJIONOK, IEPCTh, KAalPOH, JIABCaH) U Heop2aHu4ecKue, Ui MUHepaibHbIe (ac-
0ecTOBbIC, CTCKJISIHHBIC, METAJNTUYCCKHUE).

Mopdgosiorudeckasi CTPyKTypa BOJTOKOH

BonokHo XxJiomka mnpeacTaBiseT coOOW CIUTIOCHYTYIO U3BHUTYIO TPYOOUKYy C
KaHaJIOM BHYTpH. CTEleHb CIUIFOCHYTOCTH, U3BUTOCTH M pa3Mep KaHaja B BOJIOKHE
XJIOIIKA 3aBUCAT OT CTENEHU €ro 3penoctu (puc. 3). M3zeumocms 00yCIOBIUBAET XO-
POIIYIO LENKOCTh BOJIOKHA, YTO AT BO3MOXKHOCTD IOJy4YEHUS MPOYHOU npsixu. Ha-
JWYNE KaHAald, 3aI0JHEHHOTO BO3IyXOM, OOECIEYMBAECT IOHM)KEHHYIO TEILIONPO-
BOJAHOCTHh BOJIOKHA, YTO JAET BO3MOKHOCTH BBIpA0ATHIBATh M3JEIUS C XOPOIIMMU
TEIUIO3AIIUTHBIMA CBOMCTBAMM.

DneMeHTapHbIe BOJOKHA JIbHA IPEACTABISAIOT COO0HM NIMHHYIO, TOHKYIO U
IVIAIKYIO KIIETKY C 3a0CTPEHHBIMU KOHLAMU. B momnepedyHoM cpe3e UMET BUJl MHO-
rOyrojibHHKA ¢ 4-6-10 TpaHsAMU C Y3KHUM KaHAJIOM rocepenuHe (puc. 4).

BHyTpeHHEE CTpOEHNE CTEHOK JIbHAHOI0 BOJIOKHA, KaK U XJIONKA, XapaKTe-
PU3YETCS CIOUCTOCTBIO, HAKIOHHO-CIUPAIBHBIM PACIIOJIOKEHHEM KOMIUIEKCOB MO-
JEKyJ1 1eJ1t0103bl. CTpoeHHEe MOJIEKYJT LEJUTH0I03b] JIbHA OTIMYaeTcsl 0OoJIbIIel cTe-
IIEHBIO MOJIMMEPU3ALUH , YEM XJIOIKA, YTO 0OYCIIOBIMBAET OOJIBIIYIO IPOYHOCTH BO-
J0KHa. bonee TOJICThIE CTEHKNM BOJIOKHA CBUIETENIBCTBYIOT O €ro OOJbIIEH, YeM Yy
XJIONKa, MpoyHocTU. bosee y3kuil, yeM y XJionka, KaHall OOBSICHSIET €ro OOJIBIIYIO
TEIUIONPOBOJAHOCTh. 3aMKHYTO€ CTPOCHHE BOJOKHA MPENSATCTBYET NPOHUKAHHUIO
BHYTPb KPACUTEIIS, UTO 3aTPYAHSAET OKPACKY JIbHAHBIX TKAHEH.
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Puc. 3. Xi1onkoBoO€e BOJIOKHO pPa3HOil Puc.4. CTpoeHue 3jieMeHTAPHOIO
CTeneHen 3pesioCcTu: BOJIOKHA JIbHA:
a - COBepLIEHHO He3pesoe (MepTBoe); a — ceyeHue MoJ MUKPOCKOIOM;
0 - HEI03PeEJI0€, 0— MonepevYHoe ceueHue
B - 3peJioe;

r — nepe3pesioe



Bonokno mepetu cocTouT u3 2-3-X CI0€eB: YeluIyiHyaToro, KOpKOBOTO U CEpIi-
[IEBUHHOTO (pHC. 5).

R

SRR

IJ(D L_’_

o=
1 3
a Q
Puc. 5. CTpoeHune BOJIOKOH HIEPCTH: Puc. 6. CtpoeHune BOJIOKOH

a — 0CTEBOIO; HaATYPAJIBHOI'O IICJIKA:
0 — myxoBoro; a4 — KOKOHHAsl HUTh (HUTh TYTOBOI'0
1 — demyiyaTbIid cJ10ii; HIEJIKOTIPSIIA);
2 — KOPKOBBIIi CJION; 0 — BapeHblil 1IeJK (HUTh 1y00BOI0
3 — cepAUeBUHHBIH CJ10i HIEJIKOTIPSIIA);

2 — o0ecKkyIeeHAst HUTH (IIEJIKOBHHA)

Yewyriuamoii ciou MWEPCTA COCTOUT U3 TOHKHUX POTOBHUIIHBIX IIACTUHOK
pa3nuyHBIX pazMepoB U Gopmbl. OH 3alUIITAET KOPKOBBIM CIIOM OT BPEIHBIX XUMHU-
YeCKUX U (PU3MUECKUX BO3JEHCTBUUA M 00ECIEUMBAET BaJIKOCIOCOOHOCTh U OJiecK
HIEPCTH.

Koproebiii cnoti coCTOUT W3 BEPETEHOOOPA3HBIX KJIETOK U OMpPEAesieT OcC-
HOBHBIE CBOMCTBA BOJIOKHA — MPOYHOCTh, PACTSHKUMOCTD, YIIPYTOCTh, THOKOCTh, MST-
KOCTh. B KJIETKax 3TOro Ciosi COIEPKUTCA MUTMEHT, OT KOTOPOTO 3aBUCUT €CTECT-
BEHHAsl OKpacKa BOJIOKHA.

Cepoyesunuslii c10U COCTOUT U3 PBIXJBIX KIETOK U MPOMEXKYTKOB, 3aIl0JI-
HEHHBIX BO3yXOM. PazMepsl Cji0s B 3aBUCUMOCTHU OT THUIIA MIEPCTSIHBIX BOJOKOH MO-
TyT OBITh Pa3IUYHBIMU. DTOT CJIOW YMEHBIIAET TEIUIONPOBOJHOCTh MIEPCTAHBIX BO-
JIOKOH , HO B TO € BPEMsI CHMXKAET MX MPOYHOCTh, PACTSHKUMOCTb, THOKOCTh, U3BH-
TOCTb U JIPYTHUE CBOMCTBA.

DJyieMEHTapHbIE HUTH HATYPAJIbHOIO IIEJKA MPEACTABIISIOT COO0M TIaKue
TOHKHE MIETKOBUHKH 3HAYUTEIHLHOM JUTMHBI C HEOJIMHAKOBBIMU M0 BCEH JJIMHE TOTIe-
PEUYHBIM CEYEHHUEM — HHUTh U3 OKPYIJIOM C OJIHOTO KOHIIA CTAaHOBHUTCSI MOCTEIEHHO
JICHTOBUJIHOM Ha JIpyroM KoHile (puc. 6) . ['maakoi moBepxXHOCThIO HUTEH OOBSICHS-
IOTCSI CKOJIBKEHHUE TKaHEeH, OChIaeMOCTh M Pa3/IBUTAEMOCTh HUTEH B IIETKOBBIX TKa-
HAX, OCJIOXKHSIONIME WX 00pabOTKy B IIBEHHOM MPOU3BOJICTBE . BHyTpeHHee cTpoe-
HUE DJIEMEHTAPHBIX IIEJIKOBUHOK XapaKTEPU3YEeTCs HAIMYUEM IIeTIe00pa3HbIX MaK-
pOMOJIEKy ¢ubpouHa, OpUEHTUPOBAHHBIX BIOJIb OCH BOJIOKHA.

XUMHUYECKHE BOJIOKHA B OTJIMYHE OT HATYPAIBbHBIX MUMEIOT 00Jiee MPOCTOe
CTpOEHHE. ITO TOHKHUE MPYTKH C OTHOCUTEIHHO TJIAJIKOW TTOBEPXHOCTHIO U PAa3HO00-
Pa3HBIM MONIEPEUYHBIM CEUeHHEM (puc. 7).

Bonokna xanpona, anuoa, naécana, nonunponuieHa AMEIOT Kpyriyio Gopmy
MONEPEYHOr0 CEYEHHUS U TIaJKyI0 MOBEPXHOCTh. BeaeacTBUe riaakoi MOBEPXHOCTH
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U Majiou ICTIKOCTHU BOJIOKOH IIPH 3KCILTyaTaluu I/ISI[eHI/Iﬁ, BBIpa6OTaHHBIX U3 1mrTa-
IICJIbHBIX BOJIOKOH, OTACJIBHBIC BOJIOKHA IIPU HC3HAUYNTCIIbHLIX HATAKCHUAX BBITATU-
BAIOTCA U3 IIPSAKH, 06p213y51 Ha ITOBCPXHOCTU HU3ACIIHA METJIMCTHIN BOpC. Bﬂaronapsl
BBICOKOM IMPOYHOCTHU U 3HAYUTEIBLHOU YCTOﬁQHBOCTH BOJIOKOH K UCTHUPAHUIO BBIT:A-
HYTBIC IICTJIM BOpCa HC O6pI>IBaIOTCH, a 1101 ,IIGIZCTBI/IGM TPCHUA B IIPOLICCCC OKCILIya-
TaouX U3ACJIINA CKAaThIBAIOTCA Ha €TI0 ITOBCPXHOCTH B IIAPHUKHU, 06pa3y;1 T. H. ITAJI-

JIMHT'.
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Puc.7. XumMmuveckue BOJIOKHA B MIPOJA0JILHOM BU/IE U MOMEPEYHOM pa3pese:
a — INOJIMHO3HOE€, 0-— BHCKO3HOC€; B — TPUHALETATHOC; I' — AllETATHOC,
A — KallpoOHOBOE€; € — JIABCAHOBOE€, K — HUTPOHOBOE, 3 — XVIOPUHOBOE€

['majgkast MOBEPXHOCTh CUMHTETUYECKUX BOJOKOH MPHUAACT U3JEIUSM HENpHu-
ATHBIN OJIECK, CTIOCOOCTBYET Pa3[BUTAHUIO U OCHIIIAEMOCTH HUTEW B TKaHSX, HO Je-
JaeT UX MPUSTHBIMHU HA OIIYTIb.

Jlnst ymenbliieHus: 6jiecka BOJIOKOH MPOU3BOIST UX MATHPOBAHUE JBYOKH-
ChI0 TUTaHA ( a Takke 00pabaThIBAIOT FOPSYUMHU PacTBOPaMU MbLia, (heHoma, yKcyc-
HOUM KHUCJIOTHI U JIp.), HO 3TO YXY/IIAeT MPOYHOCTh, CBETOCTOMKOCTh U JIPyTHe CBOIi-
CTBa.

bonbimoe mpuMeHeHne HAXOAAT MPOPUIMPOBAHHBIE BOJIOKHA C ITOMIEPEYHBIM
CEYCHHEM B BHUJE 3BE3JIbI, MPSIMOYTOJbHUKA, TPEYTOJbHUKA, TOJy4aeMble MyTeM
npojaaBiauBanus (puc. 8, a,0) IPSIUILHOTO PacTBOPA WM paciljiaBa Yepe3 OTBEPCTHUS
bunbepsl (puc. 8, B), KOTOpas MPEICTaBIAECT COO0M KOJIMAYOK U3 aHTUKOPPO3UMHOTO
MeTtaiia ¢ 24-36 orBepctusiMmu auametpom 0,07-0,08mm.

A1y A\ s

8

Puc. 8. IlpopuimpoBanHbie BOJIOKHA:
a,0 — cxeMa noJiy4yeHusi Npo(pHUIMPOBAHHBIX BOJIOKOH; B — puiibepa
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[TpodunrpoBaHHbIE BOJIOKHA 00JIaIal0T MOHUKEHHBIM 110 CPABHEHUIO C
OOBIYHBIM 0JIECKOM, OOJBIIIEH ETTKOCTHIO; YMEHBIIIAIOT MWJUTMHT ¥ CMEIIICHUE HUTEH
B TKaHH, HO 00Jiee KECTKU Ha OIIyIlb. [[eNKOCTh mITanenbHbBIX BOJIOKOH MOXKET OBITh
MOBBIIIIEHA TTyTEM MPUIAHUS UM U3BUTOCTH, YTO 0OYCIaBIMBACT MOBBIIMICHHYIO 3Ja-
CTUYHOCTH ¥ O0BEMHOCTD HU3JIECINMN.

Bucko3noe, arneraTHoe, TpualeTaTHOE, XJJOPUHOBOE M TTOJIMBUHUIIXJIOPUTHOE
BOJIOKHa MMEIOT HENMPaBUJIBbHYIO (OpMY MOMEPEYHOrO CEUCHHS C H3PE3aHHBIMH B
pPa3HOM CTEMEHU KpasMHu. DTH BOJIOKHA TaKKE MOTYT BBITATUBATLCA U3 MPSKU HA MO-
BEPXHOCTHh U 00Pa30BBIBaTh BOPC, HO M3-3a 0OJiee HU3KOM YCTOWYMBOCTH K UCTHpa-
HUIO OH MPHU AKCIUTyaTal[UU U3/IeNINS IEPETUPACTCS U OTHAAbIBAET.

JI71st oJTy4eHus JISTKOTO0 M MaJIOTETUIONPOBOAHOTO BOJIOKHA BBIPA0ATHIBAIOT
MyCTOTEJIbIC CHHTETUYECKHUE BOJIOKHA, UTO MPUAACT UM JIyUIIMEe YIIPYTUe CBOMCTBA.

IIpakTH4eckoe 3aJaHUE-TECT

Buvibepeme npasunvusie sapuanmsi 0meenos Ha 60NPOCHL.
IpasunvHvix sapuanmos npu omeeme Ha BONPOC MOlCem ObiMb HECKOIbKO.
1. Knaccuguxayus o0excovl no Haznauenuro Kao4aent 8 ceosi.
1) remmuioro
2) 6bImMo8yIo
3) myanrcckyio
4) cneyuanvhyio
2. Tkanu 0114 6epxa uz0enull, mpuKomaxic OMHOCIM K.
1) ymennsarowum mamepuanam
2) npPOKNAOOUHBIM MAMEPUANAM
3) omoenounvim mamepuanam
4) ocHOBHBIM Mamepualam
3. Ooeorcnas hypuumypa — smo:
1) nyeosuyuwl
2) nenma
3) mecvma
4) xprouku
5) xpyorceso
6) npsicku
4. Texnonozuueckue mpebosaruss, Npeodvssisemble K 00exHcoe, BKIIUAOm 6 cedsl.
1) npopybaemocmo
2) 6030YXONPOHULAEMOCTD
3) opanupyemocmo
4) 6000HUNPOHUYAEMOCTID
5) paszosucaemocmo numeti
5. OouHnouHOe 8010KHO, KOMOpOoe He Oenumcsi Ha 6oJiee MelKue 80JI0KHA, IMO:
1) mexcmunbHOe 8010KHO
2) snemenmapHoe 8010KHO
3) mexnuueckoe 8010KHO
4) wmanenvhoe 8010KHO
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6. YVemanosume coomsemcmaue:
1) Bonokno pacmumenbHo20 npoucxoicoetus A) Jlascan
2) BOJIOKHO JHCUBOMHO20 NPOUCXOHCOCHLUS] b) lllepcmsanoe
3) Uckyccmeennoe 6010KHO B) Ayemammuoe

4) Cunmemuueckoe 8010KHO I') Jlvuanoe

7. Ha pucynke uzobpasiceno 80J10KHO:

1) xnonka

2) nvHa

3) wepcmu

4) wenxa
8. OcHosHbvle ceolicmea wepcmsano2o 80JI0KHA, MAaKue KAk Npo4HOCMb, PACMSNCU-
MOCMb, 2UOKOCHIb, MACKOCb, ONpeoeisien.

1) wewyninameorii cioil

2) KOpKo8blil CLOU

3) cepoyesunnwiil crou
9. Iunnune obpazyemcs Ha NOBEPXHOCIU U30ETUSL U3 BOJIOKHA.!

1) xnonka

2) Kanpoua

3) wepcmu

4) nascana

5) wenxa

Tema 3. Ocnognbvie ceoiicmea meKcmuibHblX 60710KOH U
Uux pasmepHole xapakmepucmukxku

BOJIOKHa, HCIIOJIb3YCMbBIC B TCKCTHJIIBHOM IIPOU3BOACTBEC, NJOJUKHBI OTBCYATH OIIPCAC-
JEHHBIM TEXHUYECKUM TPEOOBAHUSM, T.€. 00J1a/1aTh ONpeeIEHHBIMU CBOMCTBaMU (puC.9).
CBoJlicTBO — 00BEKTHBHAsE OCOOCHHOCTh MPOAYKIHMH, KOTOpas MPOSBISETCA

npu €€ CO3/IaHnu, HKCILTyaTallui UM OTPEOICHHH.
Pa3nmuyaroT KauyecTBEHHBIE M KOJIMYECTBEHHBIC XAPAKTEPHCTHKHU ( IPU3HAKH)
CBOWCTB MpPOAYKIMHU, MMeromme pasmepHocTsb. Iloka3zatennb (mapamerp) — Kojaude-
CTBEHHOE (UMCIICHHOE) BbIpaXXCHHE XapaKTEPUCTUKH CBOMCTB MPOITYKIIUH.

CBOHCTBA TEKCTUJIBHBIX BOJIOKOH

. // \ \

Pusnyeckn
I'eomeTpuueckue MexaHnuyeckue e XuMuYecKue
Jnvna, nuHenHas PaspeiBHas Harpyska, I'MrpockonmuyHOCTS, XeMOCTOUKOCTh
IJIOTHOCTH YAJIMHEHUE, TPEHUE, CTOMKOCTB K Harpe-
CTOMKOCTb K UCTHpA- BaHUIO, CBETOCTOU-
HUIO KOCTb

Puc. 9. Knaccupukanusi cCBOMCTB TEKCTWIbHBIX BOJIOKOH

13



I'eomeTpryecKUMH CBOMCTBAMHU BOJIOKOH U HUTEH SBIIIIOTCS UX Pa3MEPBI U
(dopMa, UMEIOIINE COOTBETCTBYIOIINE XapaKTEPUCTHUKH.
/nuna eonoxna L (mm, cm, m) — 3TO pacCcTOSTHUE MEXKAY KOHIIaMH BOJIOKHA
B pacrnpsMIICHHOM, HO HE BBITIHYTOM COCTOSSHUU. MoxeT O0bITh 0T 20 10 150 MM.
HatypanbHble BOJIOKHa HEpAaBHOMEPHBI 110 JUITMHE: XJIONOK — 6-52MM; JieH
TpenanpHbIid — 250-1000M; mepcets — 10-250mm.
XMMUYECKHUE IITANEIbHbIE BOJOKHA MOKHO TOJIYYUTh JI000M JuinHbl. U3
JUIMHHBIX BOJIOKOH MOJIy4aroT 00Jiee TOHKYIO, IPOYHYIO, POBHYIO U TTIAAKYIO MPSIKY.
Juneinaa nnomnocmo T (mekc) — 3TO XapaKTEPUCTUKA BOJIOKHA, YUCIEHHO
paBHas Macce €IMHULBI IJIMHBI BOJOKHA.
T=m/L,
20e M —macca 8010KHa, 2P,
L — onuna eonoxna,
km. 1 Texe = 1rp / 1km —
const 1 MmTexe = Imrp / 1km

UeM HMKE JIMHEITHAS IUNIOTHOCTh, TEM MEHBIIE MONEPEYHOE CEYEHHUE BOJIOKHA,
T.€. TOHBIIIE BOJOKHO (Tabi. 1).

MexaHu4yecKkue CBOMCTBA BOJOKOH M HUTEH IPOSBIIIOTCSA IPU IPUIIOKE-
HUU BHEUIHUX CUJI, CPEAU KOTOPBIX pacTATHUBAIONINE U u3rudaromue cuisl. [Ipu npu-
JIO)KEHUU PACTITUBAIONICH HArpy3KH JI0 MOJHOTO pa3pyIICHUs BOJIOKOH WM HUTEH
OTIPEIEIISIOT:

Paszpwvienasn nacpyska Pp (mH, cH) TeKCTWIBHBIX BOJOKOH — 3TO BEJIMYMHA,
XapakTepu3yoias uxX CroCOOHOCTh COMPOTUBIISITHCS PACTATUBAIOIIMM YCUIIUSIM WU
HauOOJIbIIIEE YCUIINE, KOTOPOE UCIIBITHIBAET BOJIOKHO K MOMEHTY pa3phiBa.

TabOmumna 1
TOJII].[I/IHa HaTypaJbHbIX U XUMMUYE€CKHUX BOJOKOH
BosokHo JAuameTp nmomepe4Horo JIuHeiiHast MJI0T-
ceyeHHsi, MKM HOCTh, MTEKC
1 2 3

Xmomnok 15-25 222-125
Jlen (a;meMeHTapHOE BOJIOKHO) 12-20 286-125
Jlen (TexHUUYECKOE BOJIOKHO) 150-250 5000-7960
[lepcth 15-90 5000-200
[lenk HaTypalbHBIN (3JI€MEHTapHAsI HUTH ) 10-15 200-286
Buckosnoe 15-60 666-166
[TonmHO3HOE 10-20 250-111
AneraTHoe 12-25 277-133
TpuarneratHoe 20-30 400-286
Kamnpon 10-90 3333-111
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OxkoHuanwue Tao. 1

1 2 3
JlaBcan 15-60 833-166
Hutpon 15-60 833-166
[TonmuBUHUIXITOPHT 15-80 2000-166
XJopuH 20-30 500-286
Bunon 15-30 400-166

Ommnocumenshnan paspwvienaa nazpyska Po (cH/mexc) — 310 Harpy3ka, npu-
XOJSIAsACS HAa €IMHULLY TOJIIUHBL:
Po =Pp/T,
20e Pp - paspvienas naepyska, cH;
T — nuneunas niomHoOCmMsb, MeKc.

OTHMH Harpy3kaMy XapaKTepu3yeTcs NMPOYHOCTH BOJIOKOH, KOTOPYIO OIpe-
NEJSIOT Ha pa3puleHou mawiune. OHa U3MEPSET BEJIMYMHY CUIIbI, MPUKIIAIbIBAEMOM
JUTsl pa3pbiBa BoJokHA. UeM mpoyHee BOJIOKHO, TeM 00Jiee MPOYHYIO U TOHKYIO MPSIKY
U3 HETO MOXKHO BhIpa0OTaTh, T€M 00Ji€e BBICOKOI'O KauecTBa M3JEIHS MOKHO TOJTY-
yuTh (Tabm. 2). bonbiioe cHukenrue Pp BOJTOKOH B MOKPOM COCTOSTHUM 00YCJIOBJIMBA-
€T HEOOXOIMMOCTb COOJIIOJIEHUSI TPEIOCTOPOKHOCTEN TPU MOKpPBIX 00paboTKax u3-
JIei BO M30€KaHNe UX TTOBPEKICHUS.

Pa3peiBHas Harpy3Ka XUMHUYECKUX BOJIOKOH 3aBUCHUT OT CTETICHU WX BBITATHUBA-
HUs U cTabmin3anuu. C yBeTUYEHUEM CTENIEHU BBITATUBAHUS BOJIOKOH UX MPOYHOCTh
BO3pacCTaeT, a ctadmin3anus (JeiCTBUEM BBICOKOM TeMIlepaTypbl) MPUBOJUT K yBe-
audeHnto Pp BonokHa. Hanpumep, nnst cielMaNbHBIX LEJEH MOJydaroT YIPOUYHEH-
HbIe BosiokHa ¢ Po: xanpon — 70 -90, nraecan — 55-70, numpon — 40-50, xnopun — 60-
80, sunon — 80-110, euckosnoe — 22-62 cH/mexc.

[IpoyHOCTH HATypAJIBHBIX BOJIOKOH 3aBHCHUT OT JINHEMHOM IJIOTHOCTH BOJIOKHA.
UYem TOHbBIIIE U TIJIOTHEE BOJIOKHO, TeM Bblle ero Po. Hanpumep.: Po cpednesonoktu-
cmoeo xnonka 24-28, a moukosonoknucmozo — 29-36, mounxoiu wepcmu — 13-14, a
epyooii — 10-12 cH/mexc.

Yonunenue (mm , %) — 3170 CNOCOOHOCTH TEKCTUIIBHBIX BOJIOKOH YBEIUYHUBATD
JUTHHY TIOJ] IeHCTBUEM Harpy3ku. M3mepsercss mpupocTom JUTHHBI BoJokHA. Crioco0-
HOCTb BOJIOKOH K yJJIMHEHUIO yIy4laeT (OpMOBaHUE MPSIKU U TKaHU.

Abconrwomnoe pazpwienoe yoaunenue lp (mm) MoKa3bIBACT YBEIUYCHHUE JJTMHBI
BOJIOKHA WJIM HUTU K MOMEHTY pa3pbIBa:

Ip=Lp- Lo,
ede Lp — onuna obpasya Kk Momenmy paspuieéd, MM,
Lo — nauanvuas onuna oopazya 6010KHA ULU HUMU, MM.
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ITapaMeTpbl NPOYHOCTH BOJIOKOH

Tabaura 2

PaspeiBHas Ha-
rpy3Ka B CyXoM

OTHoOCHTENLHAS
pa3pbiBHasi Ha-

PaspriBHas Ha-
rpy3Ka B MOK-

T | |
cH/Teke HATPY3KH B Cy-
XOM COCTOSIHHH
1 2 3 4
X70mok 35-56 24-36 115-120
Jlen (anmeMeHTapHOE BOJIOKHO) 80-100 54-72 110-120
Jlen (TeXHUYECKOE BOJIOKHO) 50-60 35-40 70-80
[epcTh 12-24 10-14 65-75
[lenk HaTypaIbHBIN 35-50 27-32 80-90
Bucko3Hoe (KoMIIEKCHAs HUTB) 23-30 14-20 40-45
BuckozHoe (mrarneabHOe BOJIOKHO) 20-35 13-24 42-50
[TonuHO3HOE (1ITANEIHFHOE BOJIOKHO) 40-50 37-40 78-80
AneraTHoe (KOMILIEKCHAsl HUTh) 14-21 11-14 60-70
AnerarHoe (mTaneabHOe BOJIOKHO) 13-15 10-12 60-70
TpuaneraTHoe (KOMIIEKCHAs: HUTB) 14-20 10-14 65-75
TpuaneraTHoe (WITaneIbHOE BOJOKHO) 13-16 10-12 65-70
Kanpon (komruiekcHast HUTb) 45-60 45-70 85-90
Kamnpos (mrraneiabHOe BOJIOKHO) 37-53 35-46 85-90
JlaBcaH (KOMIUICKCHAS! HUTH ) 45-55 40-55 100
JlaBcaH (mITameasHOE BOJIOKHO) 40-50 32-40 98-100
Cnanaekc (KOMIIEKCHAs HUTh) 10-14 7-12 95-100
HuTpoHn (mtanensHoe BOJOKHO) 27-35 32-39 95-100
[HonuBuHUIXIIOpKUA (KOMILJIEKCHAS] HUTh) 30-40 22-34 100
[MommBUHUIXIOPHT (IITAIIETEHOE BOJIOKHO) 11-16 8-12 100
XJ0pHuH (KOMITJIEKCHAS! HUTD ) 20-22 18-25 100
XJ0puH (LITaneaIbHOE BOJIOKHO) 18-20 12-14 100
Bunon (koMIiekcHast HUTh) 47-90 30-40 80-90
Bunoun (mranensHoe BOJIOKHO) 30-45 25-40 80-85
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Ommnocumenvhnoe paspwviénoe yoaunenue & p (%) MOKA3bIBACT, KAKYIO YaCTh
OT TEpPBOHAYAJILHON JUIMHBI OOpaslia COCTaBIsieT €ro a0COJIOTHOE YJUIMHEHHE K
MOMEH-TY pa3phIiBa:
Ep =100 Ip/ Lo.

VY rHeHre BOJOKHA MPHU MOCHEAYIONIeH pa3rpy3Ke OompenesseT MOoJHYyo Je-
dopMmaruio U Tpu €€ COCTaBHBIC YacTH: Ne()OpMALUI0 YIIPYTYIO, dIACTHYECKYIO U
TUTACTUYIECKYO.

Yupyras nedopmanus - aepopmaius, ucuesaromias cpazy mnocjae CHITHs Ha-
rpy3ku. Yem BbIle OIS yIpyrod nedopmamnyu B BOJOKHE, TEM BBIIIE KAY€CTBO H3-
JETMA U3 3TOTO BOJIOKHA (CHHTETHKA, MEPCTh + CHHTETHKA), TEM JIY4Ille OHU OyIyT
COXPAHATh CBOIO (hOPMY, MEHBIIIE CMHUHATHCA.

Duactuueckas negopmanus — aepopMaiins, UCUE3aroNIas MOCjie CHATUS Ha-
IPY3KH MOCTENEHHO, B TEUEHHE HEKOTOPOro BpeMeHu. YacTh anmactuueckout pedop-
Maluu (UKCUPYETCS U MOKET MCUYE3HYTh JIMIIb MIPU HarpeBe WIN yBIKHEHHUH, YTO
OOBIYHO SIBISICTCS IPUYMHON yCAJKU BOJOKOH (HATypaJIbHBIE MICPCTSIHBIC U MIETKO-
BBIC TKAaHH).

IlnacTuueckas ( ocraTounasi) negopmanusi — aepopManus, He UCUE3AOMAS
nmocyie Harpysku. [l mpumaHus mepBOHAYATbHOH (OpMBI TpeOyeTcsl BIIaXKHO-
TerIoBasi o0paboTKa (XJIOMOK, JIEH, BUCKO3a).

B Ta6n. 3 npuBeneHsl BUIBl YUIMHEHUN BOJOKOH Mpu JedopMaliii pacTsKe-
HUS, U TIOCTIE OCBOOOXKACHUS OT He€. M3 TaOMUYHBIX JaHHBIX BUAHO, YTO HAWITYYIIIH-
MU yIPYTUMH CBOMCTBaMU 00Jaat0T KalpoH, JJABCAH, HUTPOH U IIEPCTh.

Tabnuna 3
Hedopmanus y1iMHeHUs BOJIOKOH
BoJjiokHo Yanunenue npu paspsise, % IHotHOCTHIO
odpaTumoe
B CYXOM B MOKPOM €0- R —
COCTOSIHHH CTOSIHU U %
1 2 3 4
XJI0moK 7-8 8-10 15
JleH (TexHUUYeCcKOe BOJIOKHO) 2-2,5 2,5-3,5 -
Hlepcth 25-45 30-50 3-6
[Henk HaTYpaJbHBIN 22-25 25-30 2-4
Bucko3Hoe (KoMIIeKCHAst HUTD ) 18-22 21-26 1,5-1,7
Bucko3Hoe (1raneinbHOe BOJIOKHO) 20-26 22-30 1,5
[TonuHO3HOE (IITANEIHFHOE BOJIOKHO) 7-13 10-15 2-2.5
AneratHoe (KOMIUJIEKCHAsI HUTD ) 18-25 28-35 2-2,5
AtneratHoe (IITareIbHOE BOJIOKHO) 20-30 31-38 2-2,5
TpuarneraTHOe (KOMIUIEKCHAS! HUTD) 20-25 25-30 2,5-3
TpuaneraTHOe (IITaNEIbHOE BOJOKHO) 20-32 28-38 2,5-3
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Okonuanue 1ad1.3

Kanpon (KOMHHCKCHa];I HUTB) 20?25 25?30 6?8
Kanpon (mranejibHOe BOJOKHO) 45-60 50-65 6-8
JlaBcaH (KOMIUICKCHAS! HUTH ) 20-25 20-25 5-6
JlaBcaH (mTanejJbHOE BOJIOKHO) 40-60 40-60 5-6
Crannexc (KOMIUIEKCHAs HUTh ) 500-800 500-800 90-99
Hutpon (ranejibHoe BOJIOKHO) 20-26 25-31 4-5
[TonuBuHUIXITOPH (KOMITJIEKCHASI HUTh ) 23-28 23-28 2,5-3
[MonmmBuHUIXITIOPH/ (IITAETLHOE BOJIOKHO) 150-180 150-180 2,5-3
XopuH (KOMIUIEKCHAsI HUTD) 20-25 20-25 2,5-3
XJopuH (IITaneIbHOE BOJIOKHO) 30-40 30-40 -
Bunou (koMIIIeKCHasI HUTh ) 10-25 15-27 2,5-3
Bunou (mranenbHOE BOJIOKHO) 15-35 23-38 2,5-3

Cmoiikocmb 6010KOH K ucmupanuio. VicTupanue TEKCTHIBHBIX BOJIOKOH IIPO-
HCXOJIUT B PE3YJIBTaTEC MX COMPUKOCHOBEHHUS C MCTUPAIONIUM MaTepuaaoMm. Bemeact-
BHUE HMCTUpPAHUsSI BOJOKHA W3JENHS W3HAIIMBAIOTCSA. BonokHa o0mamaroT pasHoOM yc-
TOMYMBOCTHIO K NCTUPAHUIO, HAN0OJIee YCTONIMBEI MMOJTHAMUIHBIC BOJIOKHA.

Ecnu npunath yctoitunBocTh kanpoHa 3a 100%, To mokazaTenb Ipyrux BOJOKOH

COCTaBHT:

] Bunona — 50-60%;

] maBcaHna — 22-25%;

[] BHCKO3HBIX M ITOJHAMHUIHBIX HUTEH, Xiomka — 10-12%;

] XJIopuHa, aleTaTHOIO U TPUAIIETAaTHOTO BOJIOKHA, IepcTH — 5-9%);

[} HUTpOHA, BUCKO3HOTO IITANEIHLHOTO BOJIOKHA — 2-4%.

Jlo6aBJIsis K XJIOIKY, IIEPCTH, HUTPOHY, BUCKO3HOMY M IITANCIFHOMY BOJOKHY
10-12% xampona, 20-50% BuHona wim 30-67% naBcaHa, TOCTUTAIOT 3HAYUTEIHHOTO
YBEJIMYEHUSI CTOMKOCTH TKaHEW K UCTUPAHUIO U MOBBIIIAIOT UX H3HOCOCTOMKOCTb.

K OCHOBHBIM (pM3HYECKHUM CBOMCTBAM BOJIOKOH U HUTEW OTHOCSTCS THUTPO-
CKOITUYECKUE, TEPMUUECKHUE, ONITUYECKHE, YCTOMUMBOCTh K CBETOINOTOJIE U JIP.

T'uzpockonuueckue ceoiicmea — CrioOCOOHOCTb MOTJIOLIATh U3 OKPYKAIOIIEH
Cpenbl U OTAAaBaTh B OKPYXKAIOUIYIO Cpely BOAY M BOJsAHbIE mapbl. ['mrpockonuy-
HOCTh BOJIOKHA XapaKTE€PU3YETCS €ro BIIAXKHOCTBIO IMPU HOPMAJIBHBIX YCIOBHSIX
(temnepatypa 20 °C, oTHOCHTENIbHAS BIAKHOCTH BO3ayXa 65%). UeM GobIe OTHO-
CUTENbHAs BJIAXHOCTh BO3yXa, TEM OOJIbIlI€ BJIa)KHOCTh BOJIOKOH. Uem BbIlIe TeM-
nepaTtypa BO3/yXa, TEM HUXKE BIAKHOCTb BOJIOKHA.

BrnutsiBacmas BOJIOKHOM Bjlara MPOHUKAET MEXKJIY MAaKpPOMOJIEKYJIaMH U OC-
7a0JIA€T CBSI3U MEXAY HUMH, BCIEACTBUE YETO YMEHBIIIAETCS IPOYHOCTH BOJIOKOH U
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YBCIMYINBACTCA UX MATKOCTD, r'HOKOCTh U YIJIMHCHHC. XJI0MOK — HCKIIIOYCHUC, T.K.

IIPYU YBEJIMYEHUU BIAKHOCTU y HETO pa3pbIiBHAS HAarpy3Kka yBeiaunuuBaeTcs Ha 15%.
Braosxcnocms 6onokon (W, %) onpenenstor MyTeM HUX BBICYIIMBAaHUS B CY-

IIIBHOM TTKay OT Macchl Tpu (PaKTUYECKON BIAKHOCTH BO3ayxa M¢ 0 Cyxoi
Macchl Mc (Tabi1. 4) ¥ pacCUUTHIBAIOT IO (hopMmyJie:

W = (Mg - Me)/ Me X 100.

Tabmuua 4
BiakHOCTDh BOJIOKOH
BoJsokHo BiaaxkHocTh BOJIOKHA, %, IPH OTHOCH-
TeJIbHOI BJIAKHOCTH BO31yXa, %
65 95
1 2 3
X101oK 8 18-20
Jlen 12 19-21
Hlepcth 15-17 38-40
Hlenk HaTypambHBINA 11 37-39
Buckosnoe 11-12 35-40
AuetaTHOE 7 13-15
Tpuanerataoe 5 5-6
Kampon 5 7-8
JlaBcan 0,5 0,6-0,7
CnaHpaekc 0,8 0,9
Hutpon 15 6
XJOpUH U MOTUBUHUIXIIOPUT 0,5 0,7-0,8
Bunon 5-7 10-14

brnaromapsi THTPOCKOMUYHOCTH BOJIOKOH OJI€)K]1a TOTJIONIAET TOT, BBIACISICMBIN
KOXEH YelloBeKa, U OTJACT €ro B OKPYXKAIo[yro cpeay. YeMm BBIIIe MOTIoNaeMoCTh
BJIaT'¥ BOJIOKHOM, T€M CHJIbHEE €r0 3alllUTHOE JEHCTBHE, TEM BHIIIEC €ro TUTHEeHUY-
HOCTb.

[Ipu morpykeHHH B BOJIy BOJOKHA BITMTHIBAIOT €€. Pa3nuuHbIe BOJOKHA BITMTHI-
BalOT BOJIy C pa3HOW CKOPOCTBHIO M B HEOAWHAKOBOM KojudecTBe. [Ipy BMUTHIBaHUM
BOJbI BOJIOKHA HAOYXaloT, pa3Mepbl UX HU3MEHSIOTCS: YBEIMYMBAIOTCS WM YMCHb-
maroTcs (AaroT ycanaky) (tadm. 5).

B cpene Braxnocteio 0% CHHTETUYECKHE BOJIOKHA TEPSIIOT BIAry OBICTPO; XJIO-
MIOK, HATYpaJIbHBIN IIENK, BUCKO3a BBICHIXAIOT MEJJICHHEE, a IIEPCTh CIIE MEJJICHHEE.
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Tabmuma 5
N3meHeHus pa3MepoB 1 00beMOB BOJIOKOH B BOJIE

Bojgokno YBeaunuenne, %
JlnuHbI Ilnomaan 0O0néMa BO-
BOJIOKHA NonepeyHoro JIOKHA
ceyeHus
1 2 3 4
XJI0mOK 1-1,2 22-42 40-45
Jlen 1-1,2 25-40 40-45
[epcth 1,2-1,8 18-38 36-41
[lenk HaTypalbHBINA 1,5 20 30-40
Bucko3Hoe (KOMILJIEKCHOE) 3-5 40-50 80-110
Bucko3Hoe (1ranenbHoe) 5-8 50-65 95-120
[TonmHO3HOE - - 60-65
ArneratHoe 0,1 6-11 20-25
TpuaneratHoe - - 12-18
Kamnpon 1,2 2-5 10-14
JlaBcan - - 3-5
Hutpon - - 4-6
Bunon 1,1 8-10 25

Cmoiikocmbs K Hazpesanur y pa3HbIX BOJIOKOH pasnuyHas. lloBblieHHas
TeMIlepaTypa BIIMAET HA MPOYHOCTh, YAJIMHEHUE U YIPYTOCTh BOJIOKOH, @ TAaK)KE Ha
VX BHEUIHUW BHUJ U XUMUYECKYIO CTPYKTYypy. IIpHM MOBBIIEHWH TEMIIEPATYphl pa3-
pBIBHAsI Harpy3Ka OOJIBIIMHCTBA BOJIOKOH MOHMKAETCS, a YIJIMHEHUE YBEIIMUYNBACTCS;
Jy4llie MPOSIBIIAIOTCA YIIPYTHE CBOMCTBA.

PaznuuaroTt TemiocTOMKOCTh U TEPMOCTOUKOCTh BOJIOKOH.

Tennocmouxocms 8010KOH XapaKTEPU3YETCs OOPATUMBIMU HM3MEHEHUSIMHU HX
CBOWCTB OT JICUCTBUS BBICOKMX TEMIIEpATyp U U3MEPSICTCS MPU MOBBIIIIEHHON TeMIIe-
patype. Omnpenenser npeaeiabHble TeMIEpaTypbl, KOTOPbIE B TE€UECHHUE JITUTEIBLHOIO
BPEMEHHU HE YXYIIIAIOT CBOMCTBA BOJIOKOH, OOYCIIOBIUBAET PEKUMBI TEIUIOBBIX 00-
paboOTOK TKaHEW B TEKCTUILHOM MPOU3BOJICTBE (Ta0II. 6).

Tepmocmotikocms 60I0KOH XapaKTepu3yercss HeoOpaTMMBIMU H3MEHEHUSIMU
UX CBOMCTB OT JICWCTBUS BBICOKMX TEMIIEpPaTyp U ONPEAEIAETCS MOCIE OXJIXKICHUS
BOJIOKHA J0 HOpPMaIbHOW Temmeparypbl. OHa ompenenseT BO3MOXKHYIO TMOTEPIO
MPOYHOCTH U YUIMHEHMS] B 3aBUCUMOCTH OT CTENEHW HArpeBaHUsI U €ro MPOAOIHKH-
TeIbHOCTH (Tabm. 7).

N temo-, u TEPMOCTOMKOCTh UMEIOT OOJIBIIIOE 3HAUCHUE ISl ONIPECIICHUS
PEXKHUMOB BIAKHO-TEIJIOBON 00paOOTKHU TKaHEH.
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Tabmauua 6
TenaocTORNKOCTH BOJIOKOH

HauMeHoBaHHe BOJIOKHA IIpenenbnasn Tem- | HaumeHoBaHHe BOJIOKHA IIpenenbHas
nepatypa, °C Temneparypa, °C

XJ1010K 130-140 Tpuaneraraoe 150-160
Jlen 160-170 Kampon 100-110
Hlepcth 100-110 JlaBcan 160-170
[llenk HaTypaIbHBIN 100-110 Hutpon 160-170
Bucko3noe BOJI0KHO 140-150 XJopuH 60-70

[TonmmHO3HOE BOJIOKHO 140-150 [TonMBUHUTXIIOPH 65-100
AnieraTHO€ BOJIOKHO 80-90 Bunon 180-190

Bce BoslokHAa MOXHO pa3/iefiuTh Ha TEPMOIUIACTUYHBbIE (CUHTETHYEeCKue (Ka-
IIPOH, JIABCAH, HUTPOH, XJIOPHH ); UICKYCCTBEHHBIE (al[eTaTHOE, TPUALIETaTHOE) BOJIOK-
HA) 1 HETePMOILIACTHYHBbIE (BCE HaTypalbHbIE BOJIOKHA; HCKYCCTBEHHBIE ( BUCKO3-
HO€, NOJIMHO3HOE). [IpyM KpaTKOBPEMEHHOM MOBBIIIEHUU TEMIEPATypbl B TEPMO-
IIJJACTUYHBIX BOJIOKHAX IMPOMCXOJUT Pa3pbIB MEKMOJIEKYJIIPHBIX CBS3EH, COMPOBOXK-
JAOIIEECs U3MEHEHHEM CBOMCTB BOJIOKOH. [Ipy OoXnak1eHUM BOCCTAHABIMBAKOTCSA UX
MCXO/IHAs CTPYKTYypa U MEXaHUYECKHE CBOMCTBA.

Temno- ¥ TEpPMOCTOMKOCTh XMMUYECKUX BOJIOKOH MOET OBITh MOBBILIEHA ITy-
TeM ux cradbwimzanuu. Cmabuiuzayus 6010KOH MOXKET OBbITh OCYILIECTBIIEHA KUIIS-
YEHUEM B BOJIE, JCMCTBUEM HACBHILIEHHOIO WIM NIEPErPETOro napa, ropsdero Bo3ayxa
WIN Ta3a, COMPUKOCHOBEHUEM C ropsyeil METalJIM4ecKOW MOBEPXHOCThbIO, MH(Gpa-
KpPaCHBIMU JIy4aMH, TOKAaMH BBICOKOW YaCTOTHI M IPYTUMHU CIIOCOOaMMU.

K moHmxeHHBIM TeMmIieparypaM pa3indyHble BOJIOKHA MUMEIOT HEOAUHAKOBYIO

YCTOMYMBOCTb. XOPOILO BBIAEPKUBAIOT NOHMKEHHBIE TEMIIEPATyPbl HATYPAJIbHbIE U
HCKYCCTBEHHbBIE BOJIOKHA; CUHTETUYECKHE — MEHEE YCTOWYMBBI: XJIOPHH YK€ TPH -

20°C Tepsier »nacTUYHOCTD, HauuHas ¢ -25°C CTAaHOBUTCSA XPYIKUM; KAIPOH CTAHO-

BuTCcs Xpynkum npu -40°C, Bunoa npu -50°C, 1asean npu -70°C.

Ceemocmoiikocmp XapakTepu3yeT CIIOCOOHOCTh BOJIOKOH U HUTEH COMPOTHB-
JSTHCS pa3pylIaoIeMy TeHCTBUIO CBETAa, KUCIOPO/Ia BO3AyXa, Biard u temia. J{mm-
TETbHOE BO3JICUCTBUE CBETa (UHCOAYUs) B aTMOC(EPHBIX YCIOBHSIX BBI3BIBACT II0-
HUKEHUE TTPOYHOCTH, YMCHBIIICHUE YUTMHCHHS U JAPYTHX CBOWCTB, BCIEACTBHE (O-
TOXMUMHYECKOTO pacrajia OCHOBHOTO BEIIECTBA.
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Tabmuua 7
TepMoCTONKOCTH BOJIOKOH

BosokHo Temmnepartypa Bpems neiicrBus YMeHblICHUE pa3-
HarpeBanus, oC TeMIepaTypsbl, 4 PBIBHOM HAIPY3KH
BOJIOKHA, Y%
1 2 3 4
Xmomnok 150 72 50
150 300 100
170 150 80
Jlen 170 150 10
[IepcTh 140 JlarensHO 15-20
170 JmuTensHo 40
[lenk HaTypalbHBINA 140 JnmuTensHo 20-30
Buckosnoe 120 KpaTtkoBpemeHHO 2
140 JlnuTenbpHo 10
170 JlnuTenpHo 55-60
AneratHoe 150 12 30-35
TpuaneratHoe 170 JnmuTensHo 30
Kamnpon 60 JinmuTensHo 20
120 JmuTensHo 50
150 JlnutenbHO 75-80
JlaBcan 150 JlnutenbHO 50
150 KpatkoBpemeHHO 18-20
180 JmuTensHo 60
200 KpaTtkoBpemeHHO 40
Hutpon 150 48 0
200 60 40-45
180-200 KparkoBpemeHHO 0
XiopuH 100 KpatkoBpemeHnHO 70

UYem BblllIE TeMIlepaTypa M BIAXXHOCTb BO3AyXa, TEM OBICTpeEe MPOUCXOAMT
paspylieHue BOJIOKHA. Pa3nnuHble BOJOKHA MOXHO BBICTPOUTH B Psif] 110 YCTOWYH-
BOCTBIO K CBETOINOIOJE: HUTPOH, INOJIMBUHWIXJIOPUIHOE, LIEPCTh, JIABCAH, BHUHOJ,
JIEH, XJIONOK, TPHALETAaTHOE, aleTaTHOE, IOJMHO3HOE, BUCKO3HOE, KAalpOH, HATy-
paJbHBIN LIEJK, XJIOPHH.
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CBETOCTOMKOCTh BOJIOKOH YBEJIMUYMBAIOT KpPAIICHHMEM U CTaOMIM3aluei MHr-
MeHTaMU. CBETOCTOMKOCTh KalpOHAa YBEJIWYMBAIOT, 100aBisAs K HEMY COJIM MapraH-
na win XxpoMa. HeckoJIbKO MOHMXKAET CBETOCTOMKOCTh MAaTHPOBAHHE XUMHUYECKHUX
BOJIOKOH JIBYOKHCBIO THTAHA.

CBETOCTOMKOCTh HaTypaJbHBIX BOJIOKOH XapaKTEpU3yeTCsl CIACAYIOMUMHU ITU(-
paMHu: pa3pblBHasi Harpy3ka BOJIOKHA XJIONKa IoHmxkaercs Ha 50% mocne uHCoIs-
uuu B TeueHue 9404, abHa — nocne 9904, meperu — nocne 11204, HaTypaabHOTO
meska — nociue 200uq.

XuMHYeCKHe CBOMCTBA BOJIOKOH U HUTEN ONPEAEIISIIOTCA UX YCTOMYMBOCTBIO
K JEMCTBUIO KUCJIOT, IIENOYEH U PA3IUYHBIX XUMUYECKUX peareHToB (Tadi.8), KoTo-
pbl€ HUCIIOJIB3YIOTCS MPU TPOU3BOJICTBE TEKCTHIIBHBIX MaTepHalioB (HampuUmep, B
IPOLECCE OTACIKN) U MPHU UX IKCIUTyaTalK (CTUPKA, XUMUHCTKA).

Xemocmoitkocms 60J10KOH — 3TO UX CTOMKOCTb K JEHCTBUIO XUMHUYECKUX pea-
reHToB. OHa 00YCJIOBIMBAET BO3ZMOXHOCTh UX MPUMEHEHHS UIS U3JEIUI TOrO WM
MHOTO Ha3HAYEHHUS, a TAKKE PEKHUMBI MPOLIECCOB OTIAECIKU (OTBapHBaHUs, KapOOHU-
3aI1M, KPAIICHUs ), CTUPKU U XUMUYHCTKH.

Xumuueckue peazenmul — 3TO KACIOTBI, IIET0YH, OKHUCIUTENHN, OPTaHUYECKHE
PacTBOPUTEIIH.

Kucnomwvr oxa3piBatoT Ha OOJIBIIYIO YacTh BOJIOKOH BPEIHOE BO3JEHUCTBHE,
0COOEHHO Ha LIEJUTIOJIO3HbIE BOJOKHA. Haunbonee ycToiluMBbl — XJIOPUH U MOJIMBH-
Huxjopu. llepcTs 1 HaTypaJIbHBINA HIENK YJy4YIIaloT CBOU CBOMCTBA.

[l]enouu MOBPEXKAIOT BOJIOKHA B MEHBIIEH CTENIEHH, YEM KUCIIOThI, a B HEKO-
TOPBIX CIyYasiX yJIYyYIIIalOT KAYeCTBO BOJIOKOH (HAampuMmep, XJjomnka) (Tadm. §).

Oxucaumenu, UCNOIB3yEMbIE NPU OCJIEHNUU BOJIOKOH (THIOXJIOPUJ HATpUs, T1e-
PEKHCHh BOJOPOJA), BBI3BIBAIOT JECTPYKLHUIO BOJOKHA, MO3TOMY MMM IOJB3YHOTCH
KpaTKOBpeMEHHO. OCOOEHHO YYBCTBUTEIbHBI IIEPCTh, AllETATHbIE BOJIOKHA U BUHO,
a HanOoJiee yCTOMYMBBI JJaBCaH, HUTPOH, OJIMBUHWIXJIOPUA U XJIOPHUH.

Opeanuyeckue pacmeopumenu, UICIIOJIb3yEMbIE TP XUMUYUCTKE, BO3IECUCTBYIOT
no-pasHoMy. KpomMe TOro, ux mpUMEHSIOT Il pacliO3HaBaHUS BOJOKOH. JTO: are-
TOH, OeH30J1, eHoy, OCH3UIOBBIN CIIUPT, METHUICHXJIOPUI, XJIOPOhOpPM, TUXIOPME-
TaH, TUJIOBBIN CIIUPT, KCHJION U JIp.

Taomuna 8

Y CTOIYHUBOCTH BOJIOKOH K IeCTBHI0 KOHIEHTPUPOBAHHBIX KHUCJIOT U 1IeJ04el

BoJsokno Kucaora Enxnii
a30THAsi | cepHas | coisiHas | yKcycHasi | mypaspunuas | HATP
1 2 3 4 5 6 7
XJ101ok P P P HP HP HP
Jlen P P P HP HP HP
[IepcTe Pxx Pxk HP CII CII Pux
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Oxonuanue 1a01.8

1 2 3 4 5 6 7

[lenk HaTypab- Pxx Pxx Pxx HP HP Puk
HBII

Buckoznoe Pxxk Pxx Pxx HP HP CII
[TonuHo3HOE Pxxk Pxx Pux HP HP HP
AneraTtHoe Pxx Pxx Pxx Pxx Pxx Ouk
Tpuanerataoe Pxx Pxx Pxx Puk HP Ouk
Kamnpon Pxk Pxx Pxx Pu Pxx Clln
JlaBcan HP Pk HP HP HP Pk
Hwutpon Pxx Pxk HP HP HP Pxx
XnopuH HP HP HP HP HP HP
[TonuBuHUIXIOPUT HP HP HP HP HP HP
Bunon Pxx Pxx Pxx Puk Puk Clln

IIpumeuanus: P - pacTBOpsieTcs, H — IpU HarpeBaHuu, X — Ha Xonoxe, O — ombuseTcs,
K — KOHIEHTpUpoBaHHbIM pacTBopoM, CII — cHmxaercsa npounocts, HP — He pactBopsiercs.

XJIOMOK, JIEH, IEPCTh, HATYPAJIbHBIN IIECJK, BACKO3HOE U MTOJIMHO3HOE BOJIOKHA
HE PACTBOPSIOTCS B OPTaHUYCCKHX PACTBOPHUTEIAX, IMTOATOMY 00paboTKa STUMH BeE-

IIECTBAMU MIPOBOJAUTCS O€3 OMAaceHUs UX MOBPEIUTH (TadI. 9).

Tabnuua 9
PacTBOpPUMOCTH BOJIOKOH B OPraHMYE€CKHUX PACTBOPHUTEISIX
= =g 2 2 g =L = -
s 22 = e = E 2| < e
=l &%, s g = =l 9 2
= 2 = = g 2
BoJioxkHo
1 2 3 4 5 6 7 9 10
AneratHoe P P P Pu Pu - - -
TpuaneratHoe - Pu P - Pu P - -
Kanpon - Pu P - - - Pu -
JlaBcan - Pu Pun - - - - -
Hurtpon - - - - - - - -
XopuH P PH Pu - P - Pu
[TonuBUHUIXIIOPH - PH Pu - P P - P
Bunon - - Pu - - - - P

[Mpumeuanus: P — pactBopsiercst; PH — pactBopsiercst npu HarpeBanum.
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IIpakTHyeckoe 3a7aHue-TeCT

Buvibepeme npasunivivie sapuanmsi 0meemos Ha 60NPOCyHL.
IIpasunvruix sapuanmos npu omeeme Ha 0NPOC Moxcem ObiMb HECKOILKO.
1. Pasmepwi u ¢hopma onoxon u Humetl, umerouue COOMeemMcmayouue XxapaKmepu-
CMUKU, AGTISAIOMCL:
1) mexanuueckumu ceovicmeamu
2) eeomempuyecKumu C80UCMEAMU
3) @usuueckumu ceolicmeamu
4) xumuseckumu c8OUCMEAMU
2. K uzuueckum ceoticmeam 80J10KOH OMHOCAMCA!
1) onuna
2) euepocKoOnuyHOCMb
3) yonunenue
4) ceemocmoiikocmy
3. B mexcax (mmexcax) usmepsemcsi:
1) paspuiernoe yonunenue
2) AuHeuHas NIoMHOCMb
3) cmoiikocmo K Hazpesanuio
4) mpenue
4. Ip =Lp-L - smo popmyna onpedenenus:
1) yonrunenus
2) abconromnozo paspwieHO20 YOIUHEeHUs.
3) omHoCumenbHO2O PaA3PLIBHO2O YOIUHEHUS]
5. [lepopmayus, He ucuezarowas nocie CHAMUS HA2Py3KU, 3mMo:
1) ynpyeas oegpopmayus
2) anacmuueckas degopmayus
3) naacmuueckas oegpopmayus
6. Onpedenume napamempvi HOPMANLHBIX YCILOBULL
1) memnepamypa 6030yxa — 15 °C, omnocumenvnas enasxcnocmo 6030yxa — 65%
2) memnepamypa éo30yxa — 20 °C, omuocumenvnas énajcrocms 6030yxa — 65%
3) memnepamypa éo30yxa — 15 °C, omuocumenvnas énaxcrocmo 6030yxa — 95%
4) memnepamypa 6030yxa — 20 °C, omnocumenvuas énasicnocms 6030yxa — 95%
7. Dnacmuunvivm yOIUHeHUEM HA3bIBAEMCA.!
1) yorunenue, komopoe nocie pasepysku He ucuesaem
2) yonuneHue, uciezarouee NOCMeneHHo, 8 meyeHue HeKOmopo2o PEMeHU Noce
CHAMUSL HA2PY3KU
3) yonurenue, MCHOBEHHO UCYe3aloujee NOcie CHAMUSL Hacpy3Ku
8. Ilnacmuueckum yOnuHeHuem Ha3vl8aAemcsL:
1) yonunenue, komopoe nocie pazepy3ku He ucuezaem
2) yOonuHenue, ucuesaioujee NOCMeNneHHo 8 medeHue HeKOmopo2o 6peMeHU Noce
CHAMUS HA2PY3KU
3) yonuneHnue, MeHOBEHHO UCHe3arOwee NOCie Hacpy3Ku
9. Xemocmotixocmsv 6010KOH Xapakmepu3zyemcsi:
1) cmoiikocmuio K Oelicmeuio pasiuuHbiX XUMUYECKUX PedaceHmos
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2) cmouKkocmvplio K 0eliCmeuto CoJHeYHbIX Jyyell
3) cmotkocmbio K paziuuHbiM HA2Ppy3KaAM
4) cmotikocmb K paspuléaHuio

10. Ilpuuuna cunvroti cmunaemocmu x/6 mraHeu.
1) cmenens 3perocmu 6010K0H
2) boabuwas 0015 nIACMUYECKoll deghopmayuu
3) oeticmesue ceemonocoowi
4) Oelicmsue XumMu4ecKux peacenmos

Tema 4. Hamypanvnovie 6010KHa

I. CTpoeHue n cBOMCTBA HATYPAJIbHBIX BOJIOKOH PACTHTEIBLHOT0 NMPOUC-XO0KICHUS

XJIOITIOK — 370 BOJIOKHA, pacTyIllie HAa TOBEPXHOCTU CEMSH PACTEHMS XJIOMYaAT-
HUK, OTHOCSIIIErocs K CEMEMCTBY MaJIbBOBBIX. MI3BeCTHO Ooiee
40 BHUIIOB XJIOMMYATHHUKA, PA3JIMYHBIX MO YPOKANHOCTH, CPOKAM CO-
3pEBaHMs M KaueCTBY BOJIOKHA. B OCHOBHOM BBIpaIIMBaIOT JBa BU-
J1a: CPETHEBOJIOKHUCTBIA U TOHKOBOJIOKHUCTBIM.
1. CoipbeBas 0a3a: cpennss Azus, Kazaxcran, AzepOaiinxan, ApMeHus.
2. XuMHYecKHii cOCTaB: 3aBUCUT OT CTEMEeHH 3peocTu. 95-96% - nemmonosa u
4-5% - mpumecH ( KUPbHI, BOCK, MUHEPAIbHBIC U KpacsIlue BelecTBa, 00pa-
3YIOIIME BEPXHUM 3aILUTHBIN CIION).

3. liimHa BoyiokHa: CpeTHEBOIIOKHUCTOE BOJIOKHO JUTMHON 25-34 MM, OT/IHYaeT-
Csl pAHHUM CPOKOM CO3PEBAHHUS U BBICOKOM YPOKANHOCTBIO.

TOHKOBOJIOKHMCTOE TOHKOE€ BOJIOKHO JIMHOW 35-40 MM, mpuUMEHsIeTCS s
BBIPAOOTKM Han0oJiee BHICOKOKAYECTBEHHOM TPSKU, UCIIOJIB3YEMOM IS U3TOTOB-
JICHUSI TOHKUX TKaHe# (06aTtucra, MapKu3eTa), NIBEHHBIX HUTEH, KPY>KEB.

4. IlepBuuHas 00padoTKa:
[] mpeaBapuTe/bHasi 04YUCTKA;
(] oTaejieHHE OT CeMSIH JJIMHHBIX BOJIOKOH (20-52MM), KOPOTKHX BOJIOKOH (I1yXa)
AJMHOH 6-20MM, 3aTeM elle 60Jiee KOPOTKHUX (MOAMYILIKA) — MeHee 6MM;

J mpeccoBaHHe B KHUIIbI;

U ymoakoBka.

5. OnTuyeckue CBOICTBA: IPUPOJIHASI OKpACKa XJIOMKa Oejiast Ui KpeMoBas; B
HEKOTOPBIX CITydasx OekeBasi, 3eJISHOBaTas M JIp. I[BETOB.

6. Ha onrynb: BOJIOKHO XJIOIKA TEIIOE M MSTKOE.

7. IlpouyHocTh BoJIOKHA: Po = 27-36 cH/Tekc. B MOkpoM cocTossHUM yBEeTUYHBA-
€T CcBOIO MpoyHOoCTh Ha 10-20%.

8. PacTsisKMMOCTB M YIIPYIOCTh:

noJyiHoe yjnHeHue — 7-8%;

mactuyeckas nedopmamms — 50%;

ynpyras aepopmanus — 1,5%.

9. XeMOCTOKOCTH BOJIOKHA: YCTOMYMBO K JICUCTBHUIO II€JI0YEH U OPraHUYECKUX
PacTBOPUTENIEH, PA3PYLIAETCA KUCIOTAMM.
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10. I'mrpockonu4HOCTH BOJIOKHA: WK=6%, ObICTPO BIUTHIBAET BJIATY U OTHAET.

11. CToiKOCTb K AelCTBHIO CBETONOIObI: IPOYHOCTH BOJIOKHA CHUKAETCS Ha
50% 3a 940u.

12. T'opeHue BOJIOKHA: TOPUT SIPKO-KEITHIM IJIAMEHEM CO CBETAIIMMHUCS UCKpa-
MU, PacIpoCTpaHsEeT 3amax >OKEHOW Oymaru, OCTaBJsis MOCJE CrOpaHUs Termel
(3o1my) ceporo nBeta. [Ipu BeIHECEHUH U3 TJIAMEHU UHTEHCHUBHO TIIEET, BBIACIISISA
JIBIMOK.

TemrocToiikocTh BojokHa — 150 °C.

JIEH — 3T0 OgHOJNETHEE TPaBSIHHUCTOE PACTEHUE, JNAIOLIEEe BOJOKHO TOTO K€ Ha-
3BaHus. CyIliecTByeT MHOTO BHUJIOB JIbHA, HAaMOOJIEe pacpOCTpaHEH-
HBIMU SIBJISIFOTCS JIEH-JIOATYHEII U JIEH-KY IPSAII, MEKEYMOK.

JleH-goJryHen - uMeeT npsiMoil crebelib, BHICOTOM 10 1M, ¢ pa3BeTBICHUEM
TOJIBKO Y caMO# BepIIMHbI. TOHKHE NpsIMbIe CTEONH AT JJIMHHOE, 3J1aCTUYHOE
BOJIOKHO.

Jlen-kyapsim — uMmeet 060Jee HU3KUN BETBAIIUMNACA OT OCHOBaHUA cTebenb. OH
AT rpy0oe, KOPOTKOE BOJIOKHO, UCIIOJIb3YyEMOE ISl BBIPAOOTKHU TOJICTOM MPSKU.
1. CoipbeBasi 6a3a: 30Ha yMEPEHHOTO U BIaXXHOTO kiiuMmara, @panus, [lonbia,

Hunepnanasl, bensrus, Poccus - Cmonenckas, Bomoroackas, HoBropojckas

0071., AnTalicKuil Kpail.

2. XHMHYeCKH COCTAaB: 3aBUCHUT OT CTeneHu 3penoctu. 80% - 1eioio3a u

20% - mpumecH (TIEHTO3aH U MMEKTUHOBBIC BemecTBa 8,4%, MUrHUH 5,2%, KUp

1 Bock 2,7%, a3oT u 6enkoBbIe BemiecTBa 2,1%, 30ma 1,1%).

3. llIMHA BOJIOKHA: dJIeMeHTapHOTO — 15-26MM;

TeKCTHIIBHOTO — 170-250MM.
4. TlepBuuHasi 00padoTka: YOuparoT JieH TepeOieHueM — BbIJIEprUBaHUEM pac-
TEHUS C KOPHEM C IIEJIbI0 COXPAHEHHUs €CTECTBEHHOMU JIJTMHBI JIbHA-BOJIOKHA. 3aTeM
JICH OYECHIBAIOT ISl YAJICHHUS CEMEHHBIX KOPOOOUEeK, CTEOIN CBSA3BIBAIOT B CHO-

bl U HATMIPABJISIIOT HA IEPBUYHYIO 00pa0OTKY:

[] MoOYKA JbHA — JUIA pa3pylieHusi NEKTHHOBBIX (Kjesmux) BemecTs. [lonyuaemast nbHsHAsA
€0JIOMA HA3bIBAETCS MPeCmoil;

[] cymka TpecThl — VIS CHUKeHHs e€ BiaazkHocTH 10 10-16%0;

[J MATHE TPECThI HA MSLILHBIX MAIIMHAX, B KOTOPBIX PAa31aBJIMBAETCS U JIOMAETCS JIpeBec-
Hasl 4YacTh cTedJIell, Ha3bIBaeMasi KOCHPOil; TIOTYy4aeTCsl 1eH-CbIpels

[] TpenmaHue JbHA-CHIPLA HA TPENAJbLHBIX MAIIUHAX, JUISA MOJYYEeHHS OUYHIIIEHHOTO JJTHHHOI O
BOJIOKHA — TPENAJIbHOT0 JbHA.

5. OnTuyeckue CBOMCTBA. TPUPOJHBIA 1BET JbHA CBETJIO-CEPHIA, CBETIO-
KENTBIA, MHOTAA TEMHO-OYphId WK pbDKUNA. UUCThIE AeMEHTapHbIE BOJOKHA —
Oesnoro 1Bera.
6. Ha ounrynb: BOJIOKHO JIbHA IIPOXJIAIHOE U JKECTKOE.
7. IIpounocTh BosokHa: Po = 54-72 cH/Tekc. B MOKpOM COCTOSIHUM YBEJIMYHUBA-
eT CBOIO nMpovyHocTh Ha 10-20%.
8. PacTs:kuMOCTDb M YNIPYIOCTh:

noyiHoe ynnuHeHue — 1,5-2,5%;

iactuyeckas aegopmarus — 60-70%;

ynpyras nedopMaiusi — HeT CBEACHUN
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9. XeMOCTOIKOCTH BOJIOKHA. YCTOMYMUBO K JICHMCTBUIO IIETOYEH U OPraHUYECKUX
pacTBopuTelield, 0ojiee 4eM XJIONMOK YCTOMYMB K JIEWCTBHUIO pa30aBIICHHBIX KH-
CJIOT. Y MEHBIIAETCSA MPOYHOCTh MPU KUTISTYCHUU B IEJI0YAX.

10. 'mrpockonu4HOCTH BOJIOKHA: Wk=11-12%, ObIcTpO BIUTHIBAET BJIAry U OT-
aéT.

11. CToiKOCTb K AelCTBHIO CBETONOI0bI: TPOYHOCTH BOJIOKHA CHUYKAETCS Ha
50% 3a 990u.

12. T'opeHue BOJIOKHA: TOPUT SPKO-KEITHIM TJIAMEHEM CO CBETAIIMUMHUCS UCKpa-
MU, PacIpoOCTpaHseT 3amax >OKEHOW Oymaru, OCTaBjsAsl IMOCJE CTOpaHUs Ieres
(30o1y) ceporo uBeTa. [Ipu BeiHECEHNH U3 TUTAMEHHU TIIEET XYKE, YEM XJIOTOK.

o 0
TermnocroiikocTs BosiokHa — 160 “C.

1. CTpoenne u cBoiicTBa HATYPAJIbHBIX BOJIOKOH KUBOTHOIO
MPONCXO0XKIEHUS

HIEPCTD — 570 BOJIOCAHOM MOKPOB )KUBOTHBIX, KOTOPBIM MOIagTCs epepadoT-
K€ B IPSDKY WM BOMIOK. [IoJ mIepCThI0 MOHMMAOT BOJOCSHOM IO-
KpPOB OBLBI, a ITOJIYYEHHYIO C APYTMX KUBOTHBIX, HA3BIBAIOT O BHUY
KUBOTHOTO (KO3bsl, BEpOIItOKbA U JIp.). OBIBI pa3HbIX MOPOJA AArOT
LIEPCTh PA3JIUYHOTO KA4eCTBA.

ITo cocTaBy BOJIOKOH Pa3jiM4yalOT HIEPCTh

T \,

Oonopoonyio Heoonopoonyio
"ITonkyro " TTomyrpy0yto
CTTomyTOHKYIO IT'py0yto
Tlonyrpy0Oyto
1T'pyOyto

Puc. 10. Kinaccupukanus BOJIOKOH HIEPCTH

1. CuipbeBas 6a3a: Cpennss Asus, Kapkas, Ykpanna, Cubups, ABcTpanus,
Hog.3emanaus, ApreHTuHa, AHTIUS.

2. Xumunueckuii coctan: 90% - keparus; 10% - npumecu.

3. lmHa BoJiokHa: 15-450mwm;

4. TlepeuuHasi 00padoTKAa: IIEPCTh COCTPUTaAIOT C JKUBOTHBIX CIELIMAIBHBIMU HOX-
HULIAMU Wi MammMHKaMi. [IlepCTHBINA MOKPOB, CHATHIN C OBEL, HA3bIBAIOT PYHOM.

COPTHPOBKA LIEPCTH 110 KAYeCTBY;

TpenaHue;

pasphIXJieHHE;

yaaJleHHe 3arpsA3HAIIINX IpUMecei;

NPOMBIBKA /ISl yIAJIeHUS JKMPONOTA U I'PA3H;

cymika 1o coaep:xkanus Bjaaru 15-17%;

yYIAaKOBKa.

N I O O O
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5. OnTnyeckne CBOMCTBA: IPUPOIHBIN IBET MIEPCTU OCIBIN, PHIKHIL, CEpBHIH,
YEpHBIN; 00J1a71a€T MATKUM OJIECKOM.
6. Ha omynb. BOJIOKHO IIEPCTH MATKOE U TEILIOE.
7. lIpounocthb BoJsiokHa: Po = 10, 8-13,5 cH/Texc. B MokpoM cocTosiHuM CHMXKA-
€T CBOIO MPOYHOCTh Ha 25-35%. 3aBUCUT OT CTPOECHUS BOJIOKHA; M3HOCOCTONYU-
BOCTbh TOHKOM IIEPCTH BBILLIE, YEM IpyO0ii; HE CTOMKOE K UCTUPAHMIO.
8. PacTsLKUMOCTD M YIIPYIOCTh:

MOJTHOE YTuHEeHue — 25-45%);

yrpyras negopmarius — 3-6%.

[Ton neiicTBUEeM TemIepaTypbl U BOJbI yanuHseTcs 10 60%.
9. XeMOCTOHKOCTh BOJIOKHA. TP HArPEeBaHWU IIEJIOYM PA3PYIIAIOT BOJOKHO,
KHUCJIOT-HBIMUA PACTBOPUTEIISIMU XOPOIIO OKPAIIUBAETCS, YCTOMYUBO K JEHCTBUIO
OpPTraHUYECKUX PAC-TBOPUTEIICH.
10. T'urpockONMYHOCTH BOJIOKHA: WK=15-17%, MeyIcHHO BIUTHIBACT BJIAry M OTIAET.
11. CroiikocThb K JIeiiCTBHIO CBETONOI0/IbI: IPOYHOCTH BOJIOKHA CHIDKAETCS Ha
50% 3a 11204.; uMeeT BBICOKYIO TEIJIO3aAIUTHOCTD.
12. 'openne BOJIOKHA: TOPUT MEJIJIEHHO, C TutaBicHUeM. [Ipu mogHeceHWHn K
MJaMe-HU BOJIOKHO PacIUIaBIIsI€TCs, CKPYUYMBAETCS B HANpPaBICHUU OT IUJIAMEHHU.
[Ipu BbIHECE-HMHU U3 TUIAMEHM 3aTyXaeT, OCTaBJSAS TEMHbBIM CIEKIIMKCS MIAPUK C
3amaxoM K>KEHOTo pora.

TemrocToiikocTh BojokHa — 110 °C.

HIEJIK — 5TO TOHYalIlIME HUTH, TIOJIy4Ya€MbIE U3 KOKOHOB, 3aBUBAEMBbIX I'yCEHU-
I[aMH TIEKOMPS/IA — MSTKOBUYHBIMHU YEPBIMH.
1. CoipbeBas 6a3a: 30Ha yMEpeHHO-TeIIoro kiumara, Kurai, Anonus, rox. Ko-
pes, cpen. A3us, 3akaBkasbe, Mongasusi, Ykpauna, Jlansuuii Boctok, Kazaxcran.
2. Xumu4yeckuii cocrap: 75-78% - ¢pubpowun,
22-25% - cepurnuH (KJIESIIIee BEIIEeCTBO).
B HeOOomBIIMX KOMUYECTBAX MICTKOBAs HUTH COACPKUT MUHEPATBHBIC, Kpacs -
1€ U BOCKOBHUIHBIC BEIIECTBRA.
3. Jonmna Bosokna: 400-1500M (B 3aBUCHMOCTH OT TTOPOIBI MIETKOTIPS/IA).
Toamuna kokoHHoii HuTH — 20-30 MKM.
4. IlepBuuHas 00padoTKa:
| |3anmapuBaHUE KOKOHOB B TOPSYEH BOJIE JUTSI MOTYUEHUS IETKa-ChIpIIa ¢ Iie-
JBIO Pa3MSITUCHUS MIEITKOBOTO KJIESl — CEPUIIMHA;
[ JHaMaThIBaHHE KOHIIOB KOKOHHBIX HUTEH Ha MOomo6uio ¢ 3-8 KOKOHOB;
[cymika.
5. OnTuyeckue CBOICTBA: IIBET MIETKA OCIBINA, KPEMOBBIN; UMEET MPUITHBIN
NepJIaMyTpOBbIN OJIECK.
7. TIpouHocTs BoiokHa: Po = 27-31,5 cH/Texc. B MokpoMm cocTosiHuM CHUXKaET
cBOIO npoyHocTh Ha 10-20%.
8. PacTa:KUMOCTB M YIPYTOCTh:
NoJIHOE yTnHeHue — 22%;
ynpyras negopmarius — 2-4%.
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9. XeMOCTOMKOCTh BOJIOKHA: cla0ble KUCIOTHl 00JaropakuBaroT, YBEIUYUBAs
OJiecK U TpHUaaBasi MPUATHBINA Ha CIyX XPYCT; MPU KUMSTYEHUH B IIeJI0YaxX TEpsieT
0JIECK, IPOYHOCTH; YCTOWYMBO K JEHCTBUIO OPTaHUYECKUX PACTBOPUTEIIEH.

10. I'mrpockonu4HOCTH BOJIOKHA: WK=11%, ObICTpO BIUTHIBAECT BIary u oT/a-
ET.

11. CToiKOCTb K el CTBHIO CBETONOIObI: TPOYHOCTH BOJIOKHA CHUYKAETCS Ha
50% 3a 200u. Pa3pymiaercs nmoj AeicTBUEM yIbTpadUOIETOBBIX JTyUeH.

12. T'opeHue BOJIOKHA: TOPUT MEJJICHHO, C IUIaBieHUeM. [Ipu moaHeceHUU K
IJJAMEHH BOJIOKHO PaCIUIABIISIETCS, CKPYUHMBAETCA B HANpPAaBJICHUU OT IUIAMEHHU.
[Ipu BhIHECEHMM W3 IJIAMEHU 3aTyXaeT, OCTABJISAS TEMHBIM CIIEKIIUKCS IIapUK C
3amaxoM *>KEHOro pora.

TemrocToiikocTh BojokHa — 110 °C.

BOHpOCbI H 3a/1aHUA 1JI IOBTOPCHUA

1. Ilepeuucnume 8on0KkHa HamMypaibHo2o npoucxodxcoerus. Kaxue uz nux umerom
pacmumenibHoe, KaKue - #CUBOMHOE NPOUCXONHCOeHue?
2. Ilpu xaxux obcmosimenbcmeax HamypaibHvle 80JI0KHA MO2YN MepPsimb C80U
ceoticmea?
3. Kakoe 6010KHO A61emcsi CambiM menioCmouKkum?
4. [lepeuucnume ocHOBHblEe ImMansl NEPBUUHOU 0OPAOOMKU BOJIOKHA WEPCMIU.
5. Kak enusiem Oelicmesue XumMuyecKux pea2eHmos Ha C8OUCMEa HamypailbHblX

60J10-KOH?
6. IIpoorume yenouky ce0UCme 80JOKOH HAMYPATbHO20 NPOUCXONCOEHUSL 8 CIO-
POHY YMEHbUIEHUSL:
TIpOUHOCB. IEH —>evvviiee=veieeeeeePvunnnnnns
T UCDOCKONUYHOCD. UUEPCIND —evvvsssssverenssse P 00nssennne
Yemotiuusocms K c8emono0200e.; UePCMb —> wvvvveese= coveseoses —Peasessnnne
Yonunenue: 1eH —..ceeiiii = iiiiiiiiie " eeennnnnn

Tema 5. Xumuueckue 6010KHa.
Cnocoowt noyueHus Xumudeckux 60,10K0H

CoBpeMeHHBIE CIIOCOOBI (POPMOBAHUS HHUTEH TaKKE 3aKIIOYAIOTCS B IPOJIABIIH-
BaHWM WCXOJIHBIX PACTBOPOB WIJIM PACIUIABOB IMOJIMMEPOB Yepe3 TOHYAKMIIHE OTBEp-
ctust pubep.

OO0mrast cxeMa TOJyYCHHS] XUMHUYECKHX BOJIOKOH YW HUTCH COCTOWT W3 IISTH OC-

HOBHBIX ITaMoB:
I oran  [lomydenue u npeaBapuTeabHas 00paboTKa ChIPbsI

2atan  IlpuroToBieHue NpsAAUIBHOTO pacTBOpa MM pacijiaBa
3oran  POpMOBAHUE HUTEU
4 sran  Otnenka

Soran  TekcTuibHas nepepadoTKa
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1. CoIpb€ it HCKYCCTBEHHBIX BOJIOKOH U HUTEH, COCTOSIIEE U3 MPUPOIHBIX MO-
JUMEPOB, MOJYYalOT MYTEM BBIAEICHUS M3 BEIIECTB, OOpa3yIOLIUXCS B MPHUPOJE:
JpeBECHUHBI, ceMsH, MoJoka. [IpeaBapurenbHas 0OpabOTKa CHIPbS COCTOUT B €TO
OUYHCTKE WJIM XUMUYECKOM TPEBPAILICHUN B HOBBIE TIOJIUMEPHBIE COSAMHEHUSI.

ChIpbE 111 CHHTETMYECKUX BOJOKOH M HUTEH MOIYy4aroT MyTEM CHUHTE3a IMO-
JMMEPOB U3 MPOCTHIX BEHIECTB: KaMEHHOIO yTJisi, HedTH, ¢eHoa, OeH3o0a, nmpeasa-
pUTENIbHO WX He 0OpabaThIBasl.

2. U3 TBEpIOTO MOTMMEPA HEOOXOAUMO TIOMYYUTh AJIMHHBIE TOHKHUE TEKCTUIHHBIC
HUTH, JJIA 4Ero CIeAyeT MEPEBECTH MOJUMEP B KUAKOE (PACTBOP) WM Pa3MArY€HHOE
(pacmiiaB) COCTOSIHUE.

Cmaouu npucomosnenusi npsAOUIbHO20 paACMEopa Uiy pacniasa.

1 CmemvBaHu€ MOJMMEPOB M3 PA3TMYHBIX MApTUN ISl TOBBIIMICHUS OIHO-
POJIHOCTH PAacCTBOPOB WJIM PACILIaBOB, C II€JIbIO MOJYUYEHUS] HUTEH, paBHO-
MEPHBIX 10 CBOMCTBAaM Ha BCEM MPOTSHKEHUY;

] ®unbTpanus HEOOXoAUMa /7S YAAJIEHUS U3 pacTBOpa WJIM paciljlaBa MeXa-
HUYECKHUX MPUMECEH, He paCTBOPUBLIMXCS YACTHI] MOJIMMEpA, YTOOBI Ipe-
JOTBPATUTh 3aCOPEHHE (PUIIBEP U yIyUIIUTh CBOMCTBA HUTEH; MPOBOIUTCS
nyTéM MHOTOKPATHOIO MPOXOXKJEHUS pPAacTBOpa WIM paciilaBa 4Yepe3
(GuabTpHI (TUIOTHYIO TKaHb, CJIOW KBapIa, KEPAMHUKN).

1 O0e3BO3AYyIIMBAHUE - YJAJIEHUE U3 PACTBOpPA Iy3bIPHKOB BO3/AyXa MYTEM
BBIICP)KMBAHMS PACTBOpA B TEUYCHHE HECKOJBKMX YacoB B Bakyyme. Pac-
IU1aB 00€3BO3YLIMBAHUIO HE MOBEPraioT, T.K. B HEM BO3/yXa HET.

3. ®opMoOBaHHE HUTEW COCTOMUT B JO3UPOBAHHOM IPOAABIMBAHUU MPSIUIBHOTO
pacTBOpa WJIM pacijiaBa 4yepe3 OTBepCTHsl (puiibep, 3aTBEpIECBAHMM BBITEKAIOIIUX
CTPYEK M HaMaThIBAaHUH MMOTYYCHHBIX HUTEH Ha MPUEMHBIE YCTPONUCTBA.

Cnoco0b1 popMoBaHuUA:

] cyxoW — CTpyHKH noiaumepa 00padaThIBalOTCA CTPYEN ropsiuero Bo3ayxa, B
pe3yJabpTaTe Yero pacTBOPUTEIb UCIIAPSAETCS, a IOJIMMEpP 3aTBEP/IEBAET;

[} MOKpBIM — CTpYHKH HUTEH U3 (PUIbEpHI MOCTYNAIOT B PACTBOP OCATUTENb-
HOU BaHHBI, T7I€ TPOUCXOIT (PU3UKO-XUMUYECKHE U3MEHEHHS] COCTaBa HC-
XOJIHOTO MOJINMEpA.

[Ipu dhopmoBaHuU MONYy4arOT JHMO0 KOMILJIEKCHbI€ HUTH, COCTOSIINE U3 He-
CKOJIBKMX JUIMHHBIX 3JIEMEHTApHBIX HUTEH, JINOO BOJIOKHA — OTPE3KH HUTEH OII-
penenéHHoN AMuHBL. J{J1s moJydeHus: KOMIUIEKCHBIX HUTEH HCIONb3YIOT (PHIIbEPHI
¢ HeOoIbIKM yrciioM otBepcTHit: 12—100. J{ns momydeHuss XMMHUECKUX BOJIOKOH
MPUMEHSIOT PUIIbephl ¢ O0IbITUM yrcioM oTBepcTHil: 1200-5000, nnoraa 12000-
15000 — Tonbko mpu MOKpoM criocode (hopMoBaHHUS.

4. Otaenka 3aBUCUT OT AAJIbHEHILIET0 UCTIOIb30BaHUs BOJOKOH. MOXET BKIIIO-
4aTh:

] mpOMBIBKY HUTEH, (POPMYEMBIX MOKPBIM CIIOCOOOM B BOJIE HJIN PA3ITUYHBIX
pacTBopax;
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[} OeneHue HUTEH WM BOJIOKOH, KOTOPBHIE BIOCIEACTBUM OKPAIIMBAIOTCS B
CBETJIBIC M SPKHE I[BETA, MyTEM MX 00pabOTKM ONTUYECKUMHU OTOENHUBATE-
TSIMU;

[] BBITATMBAHUE W TEPMOOOPAOOTKA CHHTETHUECKUX HUTEH, B pe3ysIbTaTe de-
IO OHM CTAHOBSTCS 00Jiee MPOYHBIMHU, HO MEHEE PACTSKUMBIMH.

[ToBepxHOCTHass 00paboTKa (aBUBaX, alMpeTUPOBaHUE, 3aMaCIMBAHNUE) HEOO0-
XOJUMa 71l IPUJAHUS HUTSIM CIIOCOOHOCTU K MOCIEIYIOIIMM TEKCTUIBHBIM I1e-
pepabotkam. IIpu Takoi 00pabOTKe MOBBIMIAIOTCS CKOJIBXKEHUE U MSTKOCTh, MO-
BEPXHOCTHOE CKJICMBAHHME JJIEMEHTApHBIX HUTEH U YMEHBIIAETCS HX OOpBHIB-
HOCTb, CHIDKAETCS DJIEKTPU3YEMOCTb.

Cymika HUTEH mocie MOKporo (GopMOBaHHUS U O0OpaOOTKH Pa3IUYHBIMU KU -
KOCTSIMH BBITIOJTHSICTCS B CIICITHATTBHBIX CYIIAIKAX.

5. TekcTmibHas nepepadoOTKa MPeyCMOTPEHA C IENIbI0 COSUHEHUSI HUTEH U
MOBBIIICHUS WX TPOYHOCTH (CKpy4dHMBaHWE W (UKCAIUSA KPYTKH), YBEITUICHHS
00BbEMa MaKOBOK HUTEN (TIepeMaThIBaHKE), OIICHKH KayecTBa MOJYYCHHBIX HUTEH
(copTupoBKa).

I. CTpoeHue M CBOJiCTBA HCKYCCTBCHHBIX BOJTOKOH

BUCKO3HOE BOJIOKHO — noarpynna rugpaTue/ui0JI03HbIE

1. Ceipbé: npupoaHas 1eJUI0I03a: APEeBECHHa, elb, OYK, MUXTa, COCHA, XJIOMKO-
BB TIyX B BUJIC JIMCTOB, MOJTy4YEHHAsi BAPKOW B pacTBOpPE OUCYIIb(PHUTA KaTbITHSI.
2. JTamnsl npoiiecca MpoU3BOJICTBA BUCKO3HOTO BOJIOKHA!

] TloaroToBka IEJUTOI03bI — 3aKJIFOYAETCS B MOJCYIIIMBAHUM €€ J10 BIAXKHO-
ctu 6-8%, oOpaboTke 18%-HBIM pacTBOPOM €IAKOrO HATpa W Mpeaco3pe-
BaHUU,

"] Tlomy4yeHue MpsaWSIbHOTO PacTBOpa — MOJATOTOBJICHHYIO IICIIOYHYIO IIEJ-
JII0JI03y 00pabaThIBAIOT CEPOYTIIEPOIOM, PACTBOPSIOT B IIEJIOYM U TOTY-
YaloT BS3KUM pacTBOp — BUCKO3Y (7,5% memntonossl, 6,5% menouu, 86%
BozAbl). Ha aTOM ke crajmuu OKpammBarOT BOJOKHA, J00aBisis B Mps-
JUITBHBINA PACTBOP KPACUTEIH;

] ®opmoBaHME BOJOKHA — (POPMYETCS MOKPBIM CIIOCOOOM B OCaIUTEIHLHOM
BaHHE, COJIEpIKallleld BOJIHBIA PACTBOpP CEPHOM U CONSTHOM KHCiIoT. Cko-
poctb popmoBanus §0-100m/mMuH.;

'] Otpenka — CKJIQJbIBA€TCS U3 MPOMBIBKH - JUISl YJAJICHUS CEPHOM KUCTOTHI
u e€ cojelt, necynbpypanud — I C BOJOKOH KOJUIOMIAHOWU CEpbl, TPH-
JTAIOIIEH MM KEJITOBATHIN I[BET M KECTKOCTh, OCJICHUSI TUIIOXJIOPUTOM Ha-
TpUsi, KUCJIOBAHUS CEPHOM KUCIOTOU JJIsl YJAJICHHUSI OCTATKOB TUITOXJIOPH -
Ta, MBUIOBAHUS PACTBOPOM MbLIa JJisi TMPUAAHHUS BOJIOKHAM MSTKOCTH H

pacceimuarocty, cymku npu T=80-50°C, kpyTku, 3anapHBaHUs C HENBIO
buKcaym KpyTKH.
3. CTpoeHue BOJIOKHA. Ha NMOBEPXHOCTU BOJIOKHA BUIHBI MPOAOIbHBIE IITPUXH,
HONIEPEYHUK BOJIOKOH UMEET HENPaBUIIBbHYIO0, peOpUCTyIO0 (popMy, UYTO OOBSICHSETCA
HEOJHOBPEMEHHBIM OTBEPICBAHUEM HAPYKHBIX U BHYTPEHHUX CJIOEB BOJIOKOH B
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npouecce ¢opmoBanus. [Ipu oTBepAeBaHMM BHYTPEHHETO CJIOS MPOUCXOIUT €ro
c)katue, B pe3yjbTaTe Yero MoBEPXHOCTHBIN CIION CMOPIIMBAECTCS U B BOJIOKHE 00pa-
3YIOTCSl IPOAOIbHBIE OOPO3IKH.

4. XapakTepuCTHKA BOJOKHA: uMes peOpuctyro (popMy, BHCKO3HBIE BOJIOKHA
TJIaJIKKe, C CUJIbHBIM OJIECKOM, B TKaHSIX CHJIBHO CKOJIB3SIT, Pa3[BUTAIOTCS U OCHITIA-
IOTCSI.

5. IIpouynocTh BoJiokoH: Po=19,8—60 cH/Tekc. 3aBUCHT OT OpUEHTAIIUU MaKpO-
MOJIEKYJI B BOJIOKHE, TEPSIET MPOYHOCTh BO BIAKHOM cocTostHMU Ha 50-60%, He yc-
TOWYMBO K MCTUpaHUIO. Pa3znuuaroT o0bryHOE, ynpouHneHHoe (22-25cH/Texc), Bbico-
KorpouHoe (25-45 cH/Tekc) u cBepxnpounoe (45-60 cH/Tekc) BOIOKHO.

6. PacTsa:KMMOCTD M YIIPYIOCTh:

YIUIMHEHUE 110 pas3pbiBa 22%

ynpyras aepopmanus 1,5-1,7%

riactTudeckas aedopmarus 10 70%.

/. 'MrpocKONUYHOCTH U Temw1onpoBoaHocTh: W=11%. IIpu yBraxxuenuu naer
Oonbiyto ycanky. [loka3arenu TemIoCTONKOCTH BIIOJIHE yI0BIETBOPUTEIbHBIE.

8. XemocTolKkocTh: MeHee cToiikoe, 4eM HaTypalibHbIE.

9. CToiikoCcTh K 1eliCTBHIO CBETONOroAbl: CBETOCTOWKOCTh aHAJIOTUYHA XJIOI-
Ky. He moBpexxaaeTcst MUKpOOpraHU3MaMH.

10. I'opeHnne BOJIOKHA: TOPUT KaK XJIOTIOK.

Tennocroiikocts - 120 °C.

BBM — BHCKO3HBIE BBICOKOMOIyJIbHBIE BOJIOKHA UMEIOT MEHBIITYI0 Ha0yxae-
MOCTb, YCaJIKy U MIOTEPIO MPOYHOCTH B MOKPOM COCTOSTHUH, OOJIBIIYIO0 YCTOWYMBOCTD
K JIEUCTBHIO LIEJTOYHBIX pacTBOpOB. OOIaqal0T BHICOKOW M3HOCOCTOMKOCTBIO U pe-
KOMEHAYIOTCS JUIsl CIIELIOAEK/Ibl, TOCTEILHOTO O€JIbs, IIBEHMHBIX HUTOK KaK B YUCTOM
BUJIE, TAK M B CMECH C XJIONIKOM H MOJU3(UPHBIM BOJOKHOM. OHHM MPHUAAIOT TKAHAM
BBICOKYIO MPOYHOCTh M MaJIOyCaJ0YHOCTh, 00JaJal0T MOBBIIIEHHON CTOHKOCTBIO K
U3ru0aHnIo. 3aMEHSIOT BOJIOKHA XJIOMKA.

AINETATHOE BOJIOKHO — noarpynra aneTriieuIioI03HbIE.

1. Chbipbé: xJ100KOBasi WM BEICOKOKAUECTBEHHAS IPEBECHAs 11eJIIH0I03a.

2. Ilpouecc mpou3BOACTBA. U3 MEPBUYHOIO alleTara, MyTeM OMBUICHUS B IpPHU-
CYTCTBHM CEPHOU M YKCYCHOW KHCJIOT, IIOJIy4atOT BTOPUYHBINA alleTaT, 3aTEM €ro pac-
TBOPSIOT B cMecH aieToHa (95%) ¢ Boaoit (5%) 1 mosyyaroT NpsAWIbHBIA PacTBOp,
KOTOPBIM MOCTYNAET B MPSAAUIbHYIO ManHy. OpMOBaHHE MTPOUCXOIUT CYXHUM CIIO-

coboM B 001yBOUHO# maxTe npu Temmeparype 50-85°C. OcoGeHHOCTh CyXOTro CIIo-
co0a 3aKJIFoYaeTcss B TOM, YTO MPU HEM HE MPOUCXOAUT HUKAKMX XMUMHUYECKUX TPO-
LIECCOB.

3. CTpoeHme BOJIOKHA: Ha MOBEPXHOCTU MMEET NPOJIOJbHBIE IITPUXHU, OoJiee
KpYIIHBIE, YeM Ha BUCKO3HBIX HUTAX. [lomepedyHoe ceueHue HeMpaBUIBLHOW pedOpH-
CTOM (POPMBI.

4. XapakTepucTHKAa BOJOKHA: BOJOKHO TJaJKO€, YeM M OOBSICHSIETCS CKOJIb3-
KOCTb TKaHEW U cMellleHre HUTel B HUX. bojee ToHkoe, ueM BUCKO3HOE; OJieck Oosee
NPUATHBINA, HATOMUHAET OJIECK HATYPAJIBHOTO IIEJNKA.
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5. IIpounocth BoOKOH: Py =10,8-13,5 cH/Tekc. Bo BnaxkuHom coctosiHuu Tepsi-
eT mpouHocTh Ha 30%. bosee, yeM BUCKO3HOE, CTOMKO K UCTUPAHUIO.

6. PacTsSzZKHMOCTb U YIIPYTOCTh:

yUTMHEHUE 710 pa3pbiBa 18-25%

yrpyras aedopmarus 2-2,5%.

/. THIPOCKONMUYHOCTb U TemJIonpPoBoAHOCTEL. W=6-8%. Ilocie yBnaxxHeHUs
OBICTPO COXHET. TermI0CTONKOCTh HU3KASI.

8. XeMOCTOIKOCTh. PAaCTBOPSETCA B CIIUPTE, Al[ETOHE, XOPOIIIO U PABHOMEPHO
OKpaIImBaeTCs.

9. CTOMKOCTB K JeHCTBHIO CBETONOT0/1bl: CBETOCTOWKOCTh aHAJIOTUYHA XJIOTI-
Ky. bonee cToiiko k neHCTBUIO MUKPOOPTAaHU3MOB, TIPOITYCKAET yIbTPa(HUOICTOBBIC
JTyYH.

10. I'opeHne BOJIOKHA: TOPHUT KEIATHIM IUIAMEHEM, C PACIPOCTPAHECHUEM CITCIIN-
(dbuuecKoro KHUCJIOBATOroO 3amaxa (3amax ykcyca), oOpasysl HalulblB TEMHOTO IIBETA,
KOTOPBIN TIOCIIe OXJIAXICHHS JIETKO pa3faBiuBaeTcs naibliaMu. [Ipu BeiHECEHUU U3
IJIAMEHH, BOJIOKHO MEJICHHO TJICET C BBIJICIICHUEM CTPYHKHU JbIMA.

1. CTpoenne u cBOWCTBA CHHTETHYECKHUX BOJTOKOH

KAITPOH — noarpynia nmoauaMuIHbIe

1. Crpipsbé: denomn, 6eH30:, TOTYON, HMKIOT€KCaH, MOJlydyaeMble U3 KAMEHHOTO YIJIsl WIH HEPTH.

2. Ilpouecc mpousBoacTBa: (EHOJ MyTEM HECKOJBKUX XUMUYECKHUX PEaAKIU
IpeBpalaeTcs B KarpojakTam (MoHoMep), KOTOPBIN IMyTeM MOJUMEpHU3auu (Coeau-
HEHHE MOJIEKYJ B JUIMHHYIO ILI€Tb) MPEBPALIAETCS B MOJIUMEDP, HA3BIBAEMBINH CMOJIOU
KAanpoH.

dopMoBaHKE KampoHa HAET MO CyXOMYy CIIOCOOYy: pacIiaBlIieHHas CMoJia TIpH
temnepatype 270-280°C nponasnusaercs uepes Quiabepsl ¢ 12-24 unu 39 oTsep-
ctusmMu. Beixogsiiue u3 Guiabepbl CTPYHKH 3aCTHIBAIOT MPU OO0AYyBAaHUU WX XOJIOM-
HBIM BO3/IyXOM.

3. CTpoeHMe BOJIOKHA: Kal[POHOBOE BOJIOKHO UMEET TJIAJIKYIO MTOBEPXHOCTh C
KPYIJIBIM MONEPEYHBIM CEYEHUEM.

4. XapakTepucTHKA BOJOKHA: BOJIOKHO 00afaeT OOJIbIINM OJIECKOM U MOHHU-
YKEHHOH IIEMKOCThIO; IIaJIKOE, KECTKOE, OUEHB JIETKOE.

5. IIpounocth BoJIOKOH: Py =45-70 cH/Tekc. Bo BIaXHOM COCTOSIHUH TEpsET
npo4HOCTh 10 15%. Obnagaer camoil BBICOKOUM MPOYHOCTHIO K UICTUPAHUIO U MHOTO-
KpPaTHBIM U3rH0aM.

6. PacTssKMMOCTB M YHIPYIOCTh:

yJIMHEeHue 10 paspbiBa 20-25%

ynpyras aedopmanus 6-8%.

/. F'MrpockONMYHOCTb U TemionpoBoaHocTh: W=3,5-4%. Xopoiro cmaunBaeT-
Csl BOAOM, OBICTPO COXHET, MPU 00pabOTKe MapoM U Topsiueit BoJoil pukcupyercs
dbopma. TepMOCTOMKOCTh HU3KASL.

8. XeMOCTONKOCTh. YCTOWYUB K ACHCTBUIO KUCIIOT U IIEJI0YEH, paCTBOPSETCS B
dbeHnore.

34



9. CTOMKOCTD K 1elCTBHIO CBETONMOT0Abl: CBETOCTONKOCTDh HUXKE, YEM Y XJIOTKA
(ycTpansiercst qoOaBiieHHEM CBETOCTa0MIN3aTOpoB). CTOMKO K AEHCTBUIO MUKPOOD-
raHU3MOB, TIJIECEHHU.

10. 'openne BOJIOKHA: TPY MOAHECEHUH K IJIAMEHH MPOSBISET TEIIOBYIO yCall-
Ky, IUIaBUTCS, @ 3aTE€M 3aropaercs ciaadbIM rojly0OBaTO-KENTHIM IJIAMEHEM C HaJU-
yreM 0esloro JpIMKa U pachpoCTpaHEHUEM 3amaxoM cypryda. [Ipu ynasenun Book-
Ha U3 IJIaMEHHU TOPEHHE MOCTENEHHO MPEKPAIAETCsl, & HA KOHIE 3aCTHIBAET TEMHBIM
TBEPJIBIN IIAPUK, HE PA3/IABINBAEMbIN MaJIbLIAMH.

TepmocToiikocTts — 65°C.

HUTPOH — noarpynna noJinakpuIOHUTPUIbHBIE.

1. CpIpbé: aKkpWIOHUTPIII, CHHTE3UPYEMBII U3 IPOIUJICHA U aMMHUaKa Wi are-
TUJICHA U CHHWIBHOU KUCIIOTBI.

2. Ilpouecc MpOM3BOACTBA. AKPWJIOHUTPHI MYTEM MOJIMMEpPHU3ALMN TpEBpala-
€TCS B CMOJIY, KOTOPYIO PACTBOPSIOT M ITOIYYarOT NMPAJAWIBHBIA PACTBOP, U3 KOTOPO-
ro (pOpMyIOT BOJIOKHO HUTPOH.

dopMOBaHUE HUTPOHA MOXKET OBITh OCYIIECTBICHO CYyXUM (KOMILIEKCHBIE HUTH)

Y MOKPBIM (KOMIUIEKCHBIE U IITaNEIbHbIE BOJOKHA) CLIOCOOOM.

3. CTpoeHne BOJIOKHA: HUITPOHOBOE BOJIOKHO UMEET IJ1a/IKYI0 IIOBEPXHOCTD C
raHTEIe00pa3HbIM MONEPEUHBIM CEUEHUEM.

4. XapakTepHCTHKAa BOJOKHA: BOJOKHO MATKOE, HIEJIKOBUCTOE, JIETKOE, MyLIH-
CTO€, NOJOOHO LIEPCTU U HATYPAJIBHOMY IIEJIKY.

5. IIpouHocTh BOIOKOH: Py =32—-39 cH/Tekc. Bo BakHOM COCTOSTHUM HE MEHSI-
€TCs1, IPOYHOCTh K UCTUPAHUIO COCTABISET 2-4% OT MPOYHOCTH KalpoHaA.

6. PacTs:KUMOCTDb M YNIPYTOCTh:

yJIMHEeHUE 70 paspbiBa 16-22%

ynpyras aedopmanus 4-5%.

N3 nenus xopoiio coxpanstor Gopmy, nonydeHnyro npu BTO u nocne ctupku, a
TaKXe XOPOIIO APanupPyOTCs U INIMCCUPYIOTCS.

/. 'urpockonu4yHoCTh U Temjaonposoguocts: W=1,5%. B Boge He HaOyxatoT u
HE JAr0T yCaJIKU. TeIrtoCTOMKOCTh HU3KAs.

8. XeMOCTOIKOCTB. YCTOWMYNB K JIEHCTBUIO CPEIHUX U CIAOBIX PACTBOPOB KH-
CJIOT, LIETO0YeN M opraHuyeckux pactBopurtesieil. OCOOCHHO BBICOKAasi CTOMKOCTh K
AJIEPHBIM U3JIyYEHUSIM, HHEPTHO K 3arpsA3HEHUSIM, [MOTOMY H3AENHS JIETKO OYHILa-
FOTCSL.

9. CToliKOCTB K 1eliCTBHIO CBETOINOI0/IbI: CAMOE CBETOCTOMKOE U3 BCEX BOJIO-
KOH. CTOMKO K JE€HCTBUIO MUKPOOPTAHU3MOB, TUIECEHH, HE MTOBPEXKIAETCS MOJIBIO.

10. 'openne BOJIOKHA: TIPY BHECEHUH B IJIaMsl [IJIABUTCS, TOPUT SPKUM KEITHIM
IJIAMEHEM CO BCIBIIIKAMU, BBIJENSS OOJbIIOE KOJIWYECTBO yepHOU komoTH. [locne
IpPEeKpalleHs] TOPEHUsI OCTAaETCs TEMHbIM HAIIBIB HENMpaBUIbLHOU (OPMBI, JETKO
pa3IaBIMBaEMbIid MAJIbIIAMHU.

TepmocToiikocTs - 170°

JIABCAH — noarpynmna noius¢upHbIE.
1. Cpbipbé: HE]TE.
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2. Ilpouecc mpou3BOACTBA: MPOXOAUT B 2 CTAJUH: MOTy4YeHHs d(pupa, a 3aTeM
peakiuei MoJIMKOHACHC AN TOTyYEeHUsI CMOJIbI JTABCAH.

3. CTpoeHue BOJIOKHA: HUTPOHOBOE BOJIOKHO UMEET TIaAKYIO MOBEPXHOCTH C
KPYIJIbIM MONEPEYHBIM CEYECHUEM.

4. XapakTepucTHKA BOJOKHA: BOJIOKHO IJIaJIKOE, yIPyroe, HepcrenogooHoe,
00J1a71aeT CUIJIBHBIM OJIECKOM U TIOHUKEHHOM 1IEMKOCTBIO, JIETKOE.

5. IIpounocTh BoJIOKOH: Py =40-55 cH/Tekc. Bo Bi1a)kHOM COCTOSIHUM HE MEHSI-
€TCsl, IPOYHOCTh K HCTUPAHUIO B COCTABIAET 22-25% OT MPOYHOCTH KalpoHa.

6. PacTsSzZKHMOCTB U YIIPYIOCTh:

yUTMHEHUE 710 pa3pbiBa 20-25%

yrpyras negopmarus 5-6%.

N3 aenus xopo1io coxpastoT popmy, noinyuennyro npu BTO u nocne ctupku, a
TaKKe XOPOIIO JPanupyroTCs U MIMCCUPYIOTCS.

7. I'MrpocKONMYHOCTH U Tem1onpoBoAHoCcTh. W=0,4%. TemmonpoBoaHOCTH
HU3Kasl.

8. XeMOCTOMKOCTBb: pa3pyliaeTcs KOHIICHTPUPOBAHHBIMH KUCJIOTaMU U IIeJI0Ya-
MU.

9. CToiiKOCTD K 1eiiCTBHIO CBETONOI0/IbI: CBETOCTONKOCTH BOJIOKHA HIKE, YEM
y LIEPCTHU U BbIIIE, YeM y XJIonKa. CTOMKO K IEMCTBUIO MUKPOOPTaHU3MOB, INIECEHH,
HE MTOBPEXKIAAETCA MOJIBIO. MOpPO30CTOMKO.

10. I'openue BOJIOKHA: IIPU BHECEHUU B IIJIaMsl TJIABUTCS, TOPUT €1ab0, KEITOBA-
THIM IJIAMEHEM, BBIJEISAA YEPHYIO KOMOTh. [locie npekpaiieHuss ropeHust 3aCThIBaeT
YEPHBIN TBEPABIN IAPUK, HE PA3/1aBIMBAEMBbIN MTAJIbLAMM.

TepmocToiikocTs - 140°

IIpakTnyeckoe 3aganue

1. 3apanue-Tect
Bovibepeme npasunvhvle éapuanmsl 0omeenos Ha 0NPoChL.
IIpasunvuvix 6apuanmos npu omeeme Ha ONPOC MONcem Oblmb HECKObKO.
1. JKenmoe nnamsi, cepwiil nenei, 3anax HeHceHou bymazu npu 20peHun Xapakmepu-
3yem 6010KHO:
1) wenk
2) wepcmeo
3) rascan
4) kanpon
2. K uckyccmeennvim 6010KHAM OMHOCAMCL!
1) memannuueckue, cmeKki080J10KHO
2) UCKO3HblE, mMpuayemamubvle, ayemanmHule
3) kanpoH, nascaw, ChaHOeKc, HUMPOH, GUHOJL, XJIOPUH
4) wepcms, wienk, Xa0noK
3. Cuipvem 0151 npou3800CmMEa BUCKO3HO20 BOJOKHA CIYHCUN.:
1) xnonkoeas yennonoza
2) yeanon03a Opesecumsl eiu, NUXmvl, COCHbl
3) Kamenmwlil Yo
4) wepcmo
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4. K cunmemuueckum 8010KHAM OMHOCAMCAL:
1) memanuyecxue, cmeki080J10KHO
2) sucko3Hble, mpuayemammuovle, AyemamHule,
3) kanpoH, nascaw, cnamoexc, HUMpOH, GUHOJL, XJIOPUH
4) wepcmo, wenx, Xionox
5. Cuipvem 013 npou3800Ccmea mpuayemamusix U ayemamuvlx 0JI0KOH CILYHCUMN.:
1) xnonkoeas yennionoza
2) yeanono3a Opesecumbl e, NUXnbl, COCHbl
3) kamenmwlil Yoo
4) wepcmo
6.11ocnedosamenvHocms NPoU3BOOCMBA XUMULECKUX BOTOKOH.
1) npeodsapumenvhas obpabomka coipbsi > npueomosieHue nPsOUIbHO20 PAChnid-
8a > (hopmosarue Humell > omoenka > meKCmuibHas nepepadomka
2) mekcmuibHasi nepepabomra > npuecomosieHue nPsoubHO20 pacniasa >
¢opmosanue Humeii > omoenka > npedsapumevbHas 00pabomKka colpvs
3) popmosanue numeii > npucomosieHue npOUIbHO20 PACHIA8A > OMOEIKA
4) mexcmunvbHas nepepabomra > npueomosieHue npsouIbHO20 pacniasa > om-
oeika > npeosapumenbhas 00pabomra coipbsi
7. 3anax ykcyca npu eopenuu xapaxmepeu 0Jisi 60JI0KHA!
1) xnonka
2) ayemunyennono3HbIM 80JI0KHAM
3) wepcmu
4) wenka
8. Cuipvem 021 npou3800CcmMea KanpoHa CLyHCUm:
1) xnonkoeas yeanonosza
2) yeanon03a Opesecumvl e, NUXmbl, COCHbL
3) kamenmwlil Yo
4) xnonok
9. Bonokua, cmotixue Kk 0elcmesuio MUKpoOp2aHu3mos 1 nieceHu.
1) wepcmo, wenk
2) HUMPOH, CNAHOEKC, 1ABCAH, KANPOH
3) xnonok, wepcmo
4) xnonox, wenx
10. 3anax cypayua npu copenuu xapaxmeper 0l BONOKHA.
1) xanpona
2) xnopuna
3) xnonka
4) wenxa

2. CamocTosiTeJIbHAsI padoTa

Onpeoenume u3 HAMYPAIbHLIX U XUMUYECKUX BOJOKOH CAMOe NPOUHOe, 2USPOCKO-
nUYHOe, MenjioCmouKoe, pacmaxicumoe u ynpyzoe, 0l 4e20 COCMAasbmMe CE80OHYIO
mabauyy ¢ yugposvimu 3nauenuamu (maon. 10):
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Tab6auma 10
OcCHOBHBIE CBOICTBA TEKCTHJILHBIX BOJIOKOH

Ne |HaumenoBanue | [Ipounocts | ['mrpocko- | Temno- [Tonnoe Yopyras |I[lnactuueckas
n/n BOJIOKHA Po, CH/Tekc | muunocTh | cTOHKOCTH | yanuHeHue |nedopmanusi| aedopmariist
W, % oC % % %
1 2 3 4 5 6 7 8
1 [ Xuonok
2 | Jlen
3 | epcth
4 | Henk
5 | Bucko3noe
BOJIOKHO
6 | AmeratHoe
BOJIOKHO
7 | Kanpon
8 | Hutpon
9 |JlaBcan

Tema 6. Cucmemut npaoenusn. Knaccugpukauus npsasxcu

Ilpasica — 370 TOHKAs JJIMHHAS HUTh, ITOJYYEHHAs IIyTEM CKPYYMBaHUs KOPOT-
KHX BOJIOKOH M IPEAHA3HAYEHHAas I MPOU3BOJICTBA TKAHEW, IIBEHHBIX HUTOK, TPU-
KOTa)a M IPYyTruX TeKCTUIbHBIX U3JIETUH.

Coipbé — BOJIOKHA XJIOIIKA, JIbHA, IIEPCTH, KOPOTKHE BOJIOKHA INEJKA, IITa-
NIEJIBbHOE BOJIOKHO.

Cucmema npadenus — COBOKYITHOCTh IPOLIECCOB, TPU KOTOPBIX U3 KOPOTKHUX
BOJIOKOH MOJIYYaroT NpsiKy (HEMPEPhIBHYIO HUTB).

BonokHo nepepabaTbIBalOT B MPsKY B HECKOIbKO ctaauid (Tadmn. 11). LIEJIb —
MOJIy4€HUE TOHKOW, pOBHOM W TPOYHOU pskU. [locimenoBaTenbHOCTh U COIEpKAHUE
OT-JIEJBHBIX IMPOLIECCOB MPSACHUS U3MEHSIOTCS B 3aBUCHMOCTH OT BHJIa BOJIOKHA U
BbIpa0aThI-Ba€MOM MPSKU.

OcHOBHBIE CHCTEMBbI IPSIACHUS
1. I'peOennasi — camas IJIMHHASI CUCTEMA MPSIICHUS, BKIIFOYAET BCE BOCEMb OC-
HOBHBIX TpoIieccoB npsiaeHus. [lepepabaTeiBatoTcs camble AJUHHBIE BOJIOKHA. ['pe-
OeHHas mpsiKa — pOBHas, TIaJKasl, IpOYHasi, U UCIOJIb3YETCs sl BBIPAOOTKH Hanbo-
Jiee TOHKUX TKaHel (mudoHna, 6aTncTa, TOHKUX MIEPCTIHBIX).
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OcHOBHBbIE MPOLIECCHI MPSIIEHUSA

Ta0Omuma 11

Ne Ha3zBanue Coaep:kanue npoiuecca Oob6opynoBaHue MpoaykT
n/n npoiecca npsiieHus npoiecca
npsiieHust npsiieHust
1 2 3 4 5
1 | Pa3peixienue | Pa3meneHue cipeccoBaHHOM BONOKHHU- | Paspeixiurenshbie | BonokHucTas
BOJIOKHHCTOM | CTOM MacChl Ha METIKUE KJIOYKH A1 €€ | MaIllMHBI macca
MaccChl CMEIIUBAHUS U OTHOBPEMEHHOW 04u-
CTKH OT COPHBIX TIPUMeECEH 1 Ae(eKT-
HBIX BOJIOKOH
2 | CmemmuBanue |IIpousBogutcs s coBMecTHOro | CMecuTelnbHAs OnHopoaHas
BOJIOKOH WCIIOJIb30BAHUS PA3IMYHBIX 110 peméTka BOJIOKHHCTAas
KaueCTBY U I[BETY BOJIOKOH C I1€- macca
JIBIO TIPUJIAHUS BhIpabaThiBaeMOM
MIPSKE OTNPENICTIEHHBIX CBOMCTB
3 | Tpenanue Haubonee nonnoe paspeixiaenue | TpenanbHble Xouier (BOJIOK-
BOJIOKHHCTOM | BOJJOKHHCTOM MAacChl U JaJbHEH- | MaIllMHBI Ha B XOJICTC B
MaccChl 1ee 0CBOOOXKICHUE OT IOCTO- BHUJIE KIIOYKOB,
POHHUX IpUMecen pacnoioKeHHbIE
MIPOU3BOJIHHO)
4 | Kapanoe Pa3stnenqnnenue Menkux KJIOYKOB UYecanpHas mammHa | HeonmHopoanas
yecaHue Ha OT/IeJIbHBIE BOJIOKHA, yAalle- (I<asz0J1eHTa)1 OKpyTJjasi JICHTa
BOJIOKOH HUE OCTaTKOB IIPUMECEH U Jie-
(EeKTHBIX BOJIOKOH, Mapajiennsa-
s
5 | I'pebennoe VY nanenue KOpOTKUX BOJIOKOH, pac- | ['peOHeuecanbHas OnuopoHas
yecaHue npsAMIICHHE U Tapajienn3aus AIuH- | MallluHa rpebeHHas
BOJIOKOH HBIX BOJIOKOH, YJAJICHUE COPHBIX JICHTa
npuMecei U A1eeKTHBIX BOJIOKOH
6 | BeipaBHuBa- | BeipaBHMBaHME JEHTHI 1O TOMIIMHE, | JIeHTOUHAs MamiHa | PaBHOMepHas
HHE JICHTBI JlajbHelliee pacipsMiIeHUE U Tapa- JIEHTa

Jean3anusa BOJIOKOH B JICHTC
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Okonuanue Ttaoi. 11

1 2 3 4 S

7 | llpennpsinenue | Ilpouecc yronenus B 6-40 pa3 PoBunuHag mamn- | PoBHuna
[IOCPEACTBOM BBITSTMBAaHUA U HE- | Ha
KOTOPOT'O 3aKpy4HMBaHUs JICHTHI C

LENBI0 €€ YKPETUJICHHUS.

8 | CobOcTBEHHO [Ipouiecc yroHeHHs] pOBHUIIBI U [IpsaaunbHas mMa- [Ipsoxa

IpsiicHUE OKOHYaTEJIbHON KPYTKH IMHa

1 . N
KAP/Ibl — MmHoroc;10iiHasi TkKaHb, B KOTOPOii YKpeIieHbl TOHKHE MeTA/UInYecKHe CKOOKY UJIH UTJIbI

2. Kapanas — xopodye, 4yeMm rpeOeHHas, MPOXOIUT CEMb OCHOBHBIX MPOIECCOB,
uckitouas rpedHevecanue. [lepepabareiBatoTcst BoiokHa cpeaneit muHbl. KapnHas
npsbka UMEET XOPOUTYI0 TPOYHOCTh U HEOOJBIIYIO MyHIIUCTOCTh. Vcmonp3yercs st
MPOU3BOJICTBA HAMOOJBIIET0 KOJWYECTBa TKaHeH (cuTia, 0s3u, catuHa). [Ipumens-
I0T B COYETAaHUM C TPEOCHHOMN U arnmapaTHOM.

3. AnmapaTHasi — caMasi KOpPOTKasi CHCTeMa, B KOTOPOW HMCKIIIOYAIOTCS TPOIIECCHI
rpebHeuecanys, BbIPaBHUBAHUS JIGHThl U HpPEaIpsieHus. AmnmapaTHas Mpsbka — TOJICTas,
MsTKasi, MyIInuCcTasi, HO 00JIaJjaeT MOHMWKEHHONW MPOYHOCTHIO U PaBHOMEPHOCTHIO. Mcmonb-
3yeTcs AJig BBIpA0OTKHM TEIUIBIX TKaHeH (diaanenu, Oymaseu, Oaliku, CyKHa, BEIbBETOHA).

Kaaccupuxanus npsxu
1. Tlo BOJIOKHMCTOMY COCTABY:
| ooOHopoonasa — BbIpaOATHIBACTCS M3 CHIPbS OJHOTO BUIA (XJIOTKA,
HIEPCTHU, MITAMEIBHOTO BUCKO3HOTO, JIJABCAHOBOTO, HUTPOHOBOTO WJIH
XJIOPUHOBOTO BOJIOKHA;
] cmewiannas — W3 CMECH PA3IMYHOTO MO POAY CHIPbS (IIEPCTh C MPH-
MECBIO BUCKO3HOTO BOJIOKHA).
2. Ilo cucreme npsiieHus:
"] xnonuamoobymasicnan — rpedeHHas1, KapJHas U anmnaparHas;
"] abHAnaa — MOKPOTo U cyxoro npsajaenud. [Ipu Mmokpom criocobe mpsi-
JICHUSI POBHHUIIA ITPOXOJUT 4Y€pe3 BaHHY C TEIUIONM Bojou. Kiesmue
BEII[ECTBA Pa3pyIIAIOTCs, U BOJIOKHA MOTYT TIEPEMEIIAThCS B TPOIEC-
ce npsaenus. [ToaydyaroT poBHYO, TOHKYIO MPSDKY;
"l wepcmanan — rpedbeHHast, moayrpeOeHHasl, anmaparHas (TOHKO- U
rpyOOCyKOHHas);
'] wenxoeaa — rpeOCHHAs, OUECOYHAs, alllapaTHas;
| wimanenvnasa — rpedeHHas, KapJHasl, annapaTHasi.
3. ITo cTpoenuto:
] oOHoHUmMOuHan — P PACKPYUNBAHUU PACTIAIa€TCA HA OT/ACIbHbBIE
BOJIOK-HA;
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[} Kpyuenas — noyny4aetcsi yTeM CKpy4YMBaHUS HECKOJIbKUX HUTEH, KO-
TOpbIE TIOJIAIOTCSI C PABHOMEPHBIM HATSKEHUEM;
] ghaconnas — B BUJE METENEK, Y3€JIKOB, muieyek. [lomyyaercs myrem
CKpYYMBaHUSI HECKOJIBKUX HUTEH, MOJaBaeMbIX C Pa3HOM CKOPOCTHIO;
] 8bICOKO0OBEMHAA — TIOMYUYACTCS W3 XUMHYECKUX BOJIOKOH. [l m3ro-
TOBJICHUSI TAKOM TPSHKU CMENIMBAIOT BOJIOKHA, MUMEIOIIUE PA3IUIHYIO
TEIUIOBYIO ycanaky. [locie TepMooOpaboTKy Mpska CTAHOBUTCS MEHBIIE
B JIITUHY, OOJIBIIIE TI0 TOJIIMHE, ¥ TPUOOPETAET MyIIUCTOCTD, PHIXJIOCTD;
] apmupoeannasn — noay4vaeTcs MyTeM CKpyYMBaHUs JBYX HUTEH, OJIHA
U3 KOTOPBIX pacrojiaraeTcsl B IEHTPE (XUMUYecKasi), a apyras — 00-
BUBaeT €€ (MOXKET ObITh XUMHUUECKasi, HO Yallle HaTypaJibHasl).
4. Ilo oTnesnke:
"] cyposas (HeoTnenaHHas, IPUMEHsIEMasl B TKAU€CTBE);
omoenennasn (x/0, NIbHSAHASN);
OKpautennasa (MOJIydeHHas KpallleHUEeM MPsKU, JIEHT, BOJIOKOH);
Mmenanxicesan (COCTOUT U3 CMECU BOJIOKOH Pa3HOTO IIBETA);
MYJIUHUPOBAHHAA (HonyquHas[ DyTEM CKpYUYHBAHUA HUTEHN pasHoro I_[BeTa);
sapenas (JIbHsHAsA);
Mmepcepuzoeannan (x/0);
] onanennasn (x/0, menkoBas).
5. ITo kpyTke:
(] cnaboii;
'] cpenHei;
(| TIOBBIIICHHOM;
'] CHJIBHOM.

[Ipsixa mMoxeT ObITh MpaBoi KPYTKU ( Z — BUTKU Ha MPSKE UAYT ClIeBa CHU3Y
BBEpX HAINpaBO) W JIeBOH (S — BUTKH HIYT CIpaBa CHU3Y BBepx HaneBo). [IpaBas
KpyTKa OOBIYHO TIPUMEHSIETCS TIPU KPYUCHUH OJTHOHUTOYHOM MPSDHKH, a JieBasi — B JIBa
CJIOXKeHUs U Oosbiie. B 3aBUCUMOCTH OT METOJIOB KPYUEHHUSI MOXKET ObITh 00bIUHOU U
¢ aconHol KPYTKH.

6. [1o Ha3HaAYeHUIO:
] mpsika AJid TKaIKoro MPOU3BOACTBA (OCHOBA, YTOK);
npsiKa JUIsl TPUKOTAXKHOTO MPOU3BOJICTBA;
MIpsiKa JJI1 U3TOTOBJICHUS IIIBEUHBIX HUTEW;
npsiKa JUIsl TapIMHHO-TIOJIEBOTO, KPYKEBHOT'O MPOU3BOICTBA.

OO0 00Ogd™

O 0O O

Tema 7. Knaccugpurkauyua numeit. Ceoiicmea npasxcu u
Humeu

B 3aBucumocTtu ot croco6a U3roToBJIEHUS, BUa BOJOKHA, XapaKTepa OTIENKH,
JaTbHEHIIEro MPUMEHEHHs, PEKUMOB IKCIUTyaTalliil HUTH MOXKHO Kiaccuuuupo-
Bathb (puc.11).
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Buner HuTein

Bujabl HuTel

e N,

- -

DJleMeHTapHble KomnuiexkcHsble Kpyuensie TexcrypupoBaHHbIe

Puc. 11. Knaccugpuxauust HuTei

DJieMeHTApHbIe HUTH — 3TO OJMHOYHBIC BOJIOKHA HEOIPEJEICHHO OO0JIBIION
JUT-Hbl (TOHKHE MOHOKAIpOHOBBIE HUTH, NIl U3TOTOBIICHUS OJY30YHBIX TKAaHEH;
METaUIMYECKUE U METAJTM3UPOBAHHBIC HUTH).

KomnuiekcHble HUTH — MOTYT OBITh CKJICCHHBIMU (LIENK-ChIPEL) U CKPYYCHHBIMH (HC-
KYCCTBCHHbBIC M CHHTETUYECKUE HUTU C HEOONBIION MONOroil KpyTKoi). YHCIo 3JeMeHTapHbIX
HHUTEH B KOMIUICKCHOH MOXeET ObIThb pa3au4HbiM. Yem OOJbIIe KOJIUYECTBO IIEMEHTAPHBIX
HHUTEH B KOMILJIGKCHOM, TeM 3TH HUTH TOHBILE U OoJiee KauyecTBeHHbIE (Z, S).

KpydeHnble HUTH — 3TO KOMIUIEKCHBIE HUTH, IOJBEPTHYThIE BTOPUUYHOMY
CKpy4MBaHUI0. MOTyT OBITH IPOCTOM M (PACOHHOU KPYTKHU.

TexcTypupoBaHHble HUTH — BbIPA0ATHIBAIOT CICAYIONIUX BHJOB: 3JIAaCTUY-
HbIE BBICOKOPACTSHDKMMBIE, 3JIaCTUYHBIE, MaJIOPACTSKUMbIE, BHICOKOOOBEMHBIE TIET-
JIUCTHIE, TPOPUIUPOBAHHBIE, KOMOMHUpPOBaHHbIE. X MOMy4aloT CIeAYIONIUMHU CHO-
cobamu: CKpyuuBaHUE - TepMODUKCALMS - paCKPyTKa, CKpyuHUBaHUE - TepMOdUKca-
U - paCKpyTKa - TepMOpUKcalnsl, TPECCOBaHUE U TepMOoPUKcaIusi, pacinyliiBaHUue
TypOyJIE€HTHBIM ITOTOKOM BO3/yXa.

Ilo cocmagy 6010K0H HUTH OBIBAIOT 0OHOPOOHBLIMU, COCTOSIIIIMMU U3 BOJIOKOH
OJIHOTO BU/JIA; HEOOHOPOOHbIMU, CKPYUCHHBIMH U3 JIBYX Pa3HbIX HUTEH (Hampumep,
BHCKO3HBIX U alle-TaTHBIX, TPUALETATHBIX M KalPOHOBBIX); CMEWAHHbIMY, KOTAA B
COCTaB KPYUYEHOW HUTHU BXO-JIUT CMEIIAHHAS U3 Pa3HbIX MO NPUPOJIE BOJIOKOH IpsKa.

ITo xapakmepy omodenku HUTH BBITYCKAIOT OCJICHBIMH, OKPAIICHHBIMH, OJECTAIINMH,

MaTHUPOBAaHHBIMH, THUTIA MYyJIMHE (KpydeHasi HUTh, COCTOSIIAS U3 IBYX HUTEU Pa3HOTO IIBETA).

CaolicTBa NPSIZKU M HUTEH

Juneunaa nnomunocms mexkcmuivhvlx numen T, TEKC, ONPENEISIETCS TaK
K€, KaK U BOJIOKOH.

JluneltHas MIIOTHOCTH KPYUEHBIX HUTEH ONpeiesieTcs o popMyIie:

Tp=T1+T2+..........+Tn.

Ecnu KpyyeHas HUTb COCTOMT W3 JABYX HUTEW JIMHEWMHOW IUJIOTHOCTBIO 15 m
16,6 Tekc, To NMMHEWHas MJIOTHOCTh KPy4YeHOW HUTHU cocTaBUT 41,6 Texc. Onpenens-
10T C IIOMOIIBIO KBaJAPAHTA WIM TEXHUYECKUX BECOB.

Kpymka npasxicu u numein onpenensercss YuCciaoM KpydeHUuH, NPUXOAAIIUXCS
Ha | M mmHBI HATEN . YUCIO KpYYEHHI 3aBUCUT OT BUJA M KauyeCTBa BOJOKHA, JIU-
HEHWHOU TJIOTHOCTH M Ha3HAYEHUs MPSKU U HUTEH. UeM Hibke K03PPUIUEHT KPYyTKH,
TEM MpsKa U HUTU MOJTydaroTcs 0oJiee MITKMME, MEHee TUIOTHBIMU U YIIpYTUMH. Yem
OoJbllie KpyTKa, TEM Ipsbka KOMIIAKTHEE U )KecTde, Oosiee ynpyras u npodsas. 13-
MEPSIIOT KPYTKY Ha IpUOOpE — KPYTKOMED.
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Pazpuvienas nazpyzka (npounocms) NpsHKA U HUTCH — IMOKa3aTeNlb KauyecTBa,
KOTOPBIH 3aBHCHUT OT KadyeCTBa BOJIOKHHCTOTO CHIPbS, BEJIMYUHBI KPYTKH, JTMHCHHON
IJIOTHOCTH, XapakTepa oTaeiku u ap. OnpenenseTcss Ha pa3pblBHBIX MamiuHax (cH,
ne-kaH).

[Ipska v HUTH , 00JAAAIONTNE TOHMKEHHON MPOYHOCTHIO, BHI3BIBAIOT ITOBHI-
IIICHHYFO OOPBIBHOCTH B TKAITKOM IPOU3BOJICTBE, YTO OTPHUIATEIIPHO CKa3bIBACTCS Ha
MIPOU3BOUTEIILHOCTH TPy M KAUeCTBE TKAHEH.

Pa3puvienoe yonunenue npsoKA W HATEH TOKA3bIBACT MPUPOCT JJIMHBI B MO-
MEHT MX pa3pbiBa W 3aBHCHUT OT BHJA BOJOKHUCTOTO CHIPbSI U CTPYKTYPHI MPSIKU U
HuTU. OnpenenseTcs Ha pa3pbIBHBIX MammuHaX (%o, MM).

Tema 8. /leghexkmut npsasxncu u numeii

JleeKThI NpsiKU U HUTEH OOBICHSIOTCS TUIOXUM KaueCTBOM ChIPbs, €T0 HEJ0C-
TATOYHOM OYMCTKOW OT Pa3IMUYHBIX IPUMECEN, HEMPABUIBHOU paOOTON MaIIKH.

Cophasa npajxca — pe3ynbTaT HEAOCTATOYHOM OYHUCTKU BOJIOKHA B ITPOLECCE TIPS-
nenusi. B copHoii X/ 6 npsike BCTpeuaroTcs HEOOIbIITUE KYCOUKH KOPOOOUYEK U JINCTh-
€B, B LIEPCTAHOU — PEIEeW M MEPXOTh, B JIBHAHOM — KocTpa. llocne kpamenus npu-
MECH BBIJEISIIOTCS B BUJI€ O€JI0OBAaThIX TOYEK HA TKAHH.

Ilepecnesrcunvl M nepeceuku — 4YepenyrolUecs TOJICTBIE U TOHKUE YYacTKU B
npsbKe, W3-32 HEMPaBUIIBHOM palOThl BBITSHKHOTO MpUOOpa POBHUYHOW WU TIpS-
TuibHOW MamuHbl. [locne kpameHus 3ToT AeeKT BbI3bIBAET MOJI0CATOCTh U HEPOB-
HOCTb OKPAaCKH.

HTuwiku — KOPOTKHE MECTHBIE YTOJILEHUS MPSAKHU, 0Opa30BaHHBIE B PE3yJIbTATE
NEPEKPYUYMBAHMS ITyXa B IIPOLECCE KpyUeHUs NMpsDKU. [locne KkpameHns TKaH! MU -
KU BBIIENSIOTCA 00Jiee CBETIBIM TOHOM, MOPTAIIMM BHEIIHUI BUA U3AEIIHS.

Henponpsaoku — yTOIEHNs, MAJIOCKPYYEHHbBIE YYaCTKH HUTH.

Ilemau vnu cykpymunsl — 00pa3yroTCsl IPU HAMOTKE MPSKUA BCIIEJICTBHE OO0Jb-
mIOW KpYTKM WM cjaboro HarsbkeHus. Ha MOBEpXHOCTM TKaHW BHJIHBI TETIIH,
NOPTALIUE €€ BHEIIHUM BU.

3amacnanuvie U 3a2pA3HeHHble HATU — NPSHKA, UCITAYKaHHAS CMa304YHbIM MACIIOM
WIM TPSI3HBIMU PyKaMU. 3aMaciIIHHbIE HUTH 3aTPYIHSAIOT OTHApUBAHUE, ITOCIE KOTO-
pPOTO IIATHA HEBO3MOYKHO yAAJINUTD.

JedeKTbl HCKYCCTBEHHBIX HUTEH H BOJIOKOH

Hepagnomepnulit u HedocmamouHbslil 6J1ecK — TIOTy4YaeTcs pu HOpMOBaHUH BO-
JIOKOH M3 HECO3pEBIIEeH BUCKO3bI, TPU HAIMYUU B BaHHE W3JIUIIKOB CBOOOJHOW KH-
CJIOTHI, PH TIJIOXOW OTMBIBKE KUCJIOTHI, IIPH HEMOJHOM yIaJICHUU CEPHI;

PA3HOOMMEHOUHOCMb — BO3HUKACT B Pe3ybTaTe HEOJAHOPOIHOCTH IICIIITIOIO3HI,
CUJIBHOTO 3arpsi3HEHUS BUCKO3bI,

JHcecmKocmp — ToNydaeTcs npu (HOpMOBAaHUU BOJIOKOH M3 HECO3PEBIICH WIIH Tie-
pe3peBIIei BUCKO3bI, a TAK)KE TIPH HETIOJTHOM BOCCTAHOBJICHUH IIEJUTIOJIO3H] B BAHHE;
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eopcucmocms — OO0JIBIIIOE KOJIMYECTBO 0OOPBAHHBIX U TOPYAIIMX 3JI€MEHTaPHbIX
BOJIOKOH HUTHU, YTO OOBICHIETCS HEOCTATOUHON BA3KOCTHIO BUCKO3BI;

Kypu4aeocms — BOJIOKHUCTOCTb HUTH C U3JIOMOM Ha KOPOTKUX YYacCTKax B pPe3yib-
TaTe BUOpaIuu HeHTPpU(Pyru Win CMEIIEHUs B HEW HaIlpaBIsIoNeld BOPOHKH.

JedekTsl npsku U HUTEH, Tonaaasi B TKaHb, 00yCIOBIUBAIOT BOZHUKHOBEHUE Jie-
(GeKTOB, CHUXKAIOT KQ4e€CTBO TKAHU U IIBEUHBIX U3CIIHNA.

Bomnpocsl u 3agaHus 1j1sl IOBTOPEHUs

1. Jlaiime onpedenenus nonamuil «npaxcay u «cucmema npsio0eHus .

2. Ha3zosume ocrosmubvie npoyeccol npsioenus. /laiime Kpamkyo XapaKmepucmuky
U pe3yibmam Kaicoo2o npoyecca.

3. Haszoeume ocnosHvle cucmemvl npaodenus. Kakas cucmema npsaoenus ucnono-
3yemcs npu 8blpabomre NpsxicU O U320MOGNEeHUsL MAKUX U008 MKAHU, KAK
wughon, camun, gaanens? llovemy?

4. Ilo kakum c8otcmeam MON#CHO KIACCUDUYUPOBAMb NPIHCY?

aiime xapaxmepucmuky 8blCOKO0ObEMHOU, APMUPOBAHHOU U (DACOHHOU

NDSACU.

Kaxoii mooxcem 6vimo npsoica 6 3asucumocmu om omoenku?

B 3asucumocmu om 6onokHucmozo cocmasa Humu Mo2ym Ovlme..., ..., ....

Hazoeume ocnosHuie ceoticmea npsscu u Humetl.

Ilepeuucnume oeghexmul npsa;CU U3 UCKYCCMBEHHBIX U HAMYPANTbHBIX B0JIOKOH.

Ha3zosume npuuunvl 603nuKkHOGeHUs OeheKmos.

o

© oo~

IIpakTnyeckoe 3aganue

s pabomoul eam nompebyemcs HebOIbULOU PpasMeHm UL OMPEe30K NPSAHCU.
Opeanonrenmudeckum mMemooom sHumamenvho uzyuume e2o. Cobnodas nocieoosa-
MeIbHOCMb KIACCUuKayuu npsxcu (no nyHKmam), oatime xapakxmepucmuxky OaHHO-
20 suoa npsixcu. Ilpu nanuuuu, onpedenume 8uo oeghexma npsaxcu, yKaxcume npudu-
HY €20 B03HUKHOBeHUs. 3anuwume uHGopmayuo 6 mempads, 00A3aMeNbHO YKA3A8
xapaxkmep 20penus npu onpeoesieHuu 80J0KHUCIO20 COCMAasa, npuxielime oopaszey.

Tema 9. Tkauecmeo

Tka4decTBO — 3TO MPOLIECC MOJYUYCHUSI TKAHU HAa TKALIKOM CTaHKE, MyTeM Iepe-
MJIETEHUSI IByX B3aUMHO MEPIEHANKYISIPHBIX CUCTEM HUTEN (OCHOBBI M YTKA).

Tkankunii CTAaHOK - 5TO OCHOBHAs MalllMHA TKAIIKOTO MPOU3BOJICTBA, BHIPAOATHI-
BaIONIasl U3 HUTEW (OCHOBBI U YTKA) pa3IM4YHbIC BBl TEKCTUIBHBIX TKaHel. Tkalkue
CTaHKH MUMEIOT PA3JIMYHYI0 KOHCTPYKIHIO. TpaguliMOHHBIE TKAIKME CTAHKHA Ha3bIBa-
FOTCSL YeIHOYHBbIMU: HUTH OCHOBBI B HUX 3aKPEIUICHBI B HATSIHYTOM COCTOSIHMH, 4 HU-
TH yTKa MPOKJIABIBAIOTCS C MIOMOIIBI0 YeTHOKa. COBpEMEHHbIE CTaHKH, Oosee mpo-
U3BOJIUTEILHBIE U MEHEE IIyMHbIE — OecuelHoYHble: HUTU yTKa B HUX MPOKJIaJIbIBa-
FOTCSI HUTEMPOKJIAAYNKAMU WITU C TIOMOIIBIO CKATOTO BO3IyXa.
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Knaccndpukauusa TKaKuX CTAHKOB

[To ciocoOy oOpa3oBaHMs TKAHU CTAHKU OBIBAIOT 2 TUIOB: CTAHKH C MPEPHIBHBIM
oOpa3oBaHHEeM TKaHHU (YeJTHOYHbIE M (ecueJTHOYHbIE) U CTAHKH C HEMPEPHIBHBIM
MHOTOMECTHBIM 00pa30BaHHEM TKaHU (MHOT03€BHbIE).

[TIo KOHCTPYKUMHU pa3MyaroT MIOCKHE CTAaHKA M KPYTJble (MCHOJB3YIOT TOJIBKO
JUIsl BBIpAaOOTKU CHEIHalbHBIX TKaHEW, Hampumep, pykaBHbIX). Haubosee pacmpo-
CTpPaHEHBI IJIOCKNE YETHOUYHBIE CTAHKHU.

B 3aBHCHMOCTH OT HCIOJB3YEMOM MPSKW, BUJA U HAa3HAYEHUS TKAHWU TKalKWE
CTAHKHM NPEIHA3HAYAOTCSA I BBIPAOOTKH XJIOMYATOOYMaXKHBIX, MIEIKOBBIX, LIEP-
CTSIHBIX, CTEKJIIHHBIX, METAJUTMYECKUX U Jp. TKaHEH.

CraHku MOTYT OBITH Y3KMMH (BbIpaOaThIBAIOT TKaHb UpUHOM A0 100 cM) U miu-
POKMMH; IIPEIHA3HAYATHCS JUIS JIETKUX, CPEAHUX U THKENBIX TKaHeu. s mepepa-
OOTKM yTKa pa3iMyuHbIX BUJOB (IO LIBETY, KPYTKE U T.J.) IPUMEHSAIOTCS MHOIOYe-
HOYHBIE CTaHKU. B 3aBUCHMMOCTH OT yCTpoiiCcTBa 3¢BOOOPa30BaTEILHOTO MEXaHU3MA
CTaHKU OBIBAIOT 3KCIICHTPUKOBBIE (AJI1 TKAHEH MPOCTHIX MEPEIICTEeHHI), KapeTou-
HbIE (U1 MEJIKOY30p4aThIX TKaHEH) U jKaKKapIOBbIe (U1 TKAHEH ¢ KPYIHBIM, CIIOX-
HBIM Y30pOM).

Ha 4eTHOYHBIX TKAalKUX CTaHKaX YTOYHAasl HUTh IPOKJIAIIBAETCS B 3€BE YEITHO-
KOM, KOTOPBIH HECET B ceOe MaKOBKY (IIMMyJI0) C MPsKEH M COBEpIIAET BO3BPATHO-
[OCTyNaTeNbHOE JBMKEHHE cO CKOpocThio 10—18 M/cex (B 3aBUCUMOCTH OT ILIKPH-
Hbl cTaHka). CMeHa IITyJib MPOU3BOJUTCSA aBTOMaTnyecku. Macca 4yenHoKa ¢ yTou-
HOM nakoBKou coctasisier ot 0,25 1o 5 kr. [lepemeHHas CKOPOCTh ABUKEHUS YEITHO-
Ka 1 ero OoJbllIasi Macca — OCHOBHBIE MPUYMHBI MAJION MPOU3BOJIUTEILHOCTH Yel-
HOYHBIX TKAI[KMX CTAHKOB.

Ha 0ecuyeJJHOYHBIX TKAlKUX CTaHKaX, KOTOPBIE CTajJy BHEIPATHCS B IPOU3BOA-
CTBO ¢ cepenrHbl XX B., IPUMEHSETCS YTOUHAas MaKOBKa OOJBIINX pa3MepoB (000u-
Ha), KOTOpasi pa3MelIaeTcsl Ha CTAHWHE CTaHKa; MOCe KaKI0r0 MPOJBUKEHUS MPO-
KJIaJuYMKa yTKa HUTh oOpe3aetcs. OT cnoco0a MpoKJIablBaHNs YTOUHOW HUTH Pa3iu-
YaroT OECUYeTHOYHbIE CTAHKU ¢ MaJIOTa0apUTHBIM MPOKJIAAUYUKOM YTKa, THEBMaTHYe-
CKH€, TUAPABINYECKHE, PAalUPHBIE U ITHEBMOpAaNMpHbIe. PacipocTpaHeHHbBIMU SIBJISA-
IOTCSl CTAHKH C MaJIOrabapUTHBIM MPOKJIATYMKOM YTKA, KOTOPBIM MPY>KUHHBIM 3aKH-
MOM 3aXBaTbhIBA€T KOHEI| YTOYHOW HUTH, CXOZsAIIe ¢ O0OMHBI, W, NepeMenasch B
HaIpapJsionel rpe0EHKe, MPOKIAIbIBACT HUTh B 3€BE€ CO CKOPOCThIO 23—25M/Cexk.
Macca npoknagunka okosnio 40r. I[Ipou3BoAUTENBHOCTh TAKOTO CTaHKa B 2,5 pasa
BBIILIE [0 CPABHEHUIO C YEIHOYHBIM CTAaHKOM; BhIPAOATHIBAIOTCS TKAHU W3 BCEX BH-
JIOB BOJIOKOH, @ TAKXKE UX CMECE; YTOK MOXKET ObITh 4 BUJIOB.

Ha nmHeBMaTMUYeCKHMX M TMAPABJIMYECKHX TKAIKUX CTAHKaX MPOKJIaJbIBaHHE
YTOYHOW HUTH, CXOAsIIENH ¢ O0OUHBI, OCYIIECTBISIETCS CTPYEH CKaToro Bo3ayxa Mmoj
JABJICHUEM WJIM BBIOPACHIBAETCS U3 COIIA, TAKXKE MO/ 1aBIIEHUEM, KalelbHON CTpy-
el Boabl. CKOpOCTh MPOKJIAABIBAHUSA YTOYHOM HUTH HA 3THX CTaHKAaX JIOCTUTraer 35
Mm/cek. [THeBMaTHUecKre CTaHKW MPUMEHSIOTCA I U3TOTOBJICHMS XJIOMYaToOyMax-
HbIX U WIEIKOBBIX TKAHEW, TUAPABINYECKHE — JJISI U3TOTOBJICHUS! TKAHEW U3 CUHTE-
THUYECKUX HUTEU.
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Ha panupHBIX TKallKMX CTaHKax YTOYHAs HUTh BBOJUTCA B 3€B 3aXBaTaMH, YK-
pEIUICHHBIMUA Ha KOHIAX CTEPKHEH (pamup) Wik TMOKUX METAJUTMYECKUX JIGHT, KOTO-
pbI€ COBEPILIAIOT BO3BPATHO-TIOCTYNATEIbHBIE JBUKEHUS C 2 CTOPOH cTaHKa. [Ipume-
HSIOTCSL B OCHOBHOM JUIsl U3TOTOBJICHHUSI CYKOHHBIX TKaHEW M TKaHEW C YTKOM pas-
JUYHOTO BUJIa (1IBETA).

Ha nHeBMoOpanupHbIX (KOMOMHUPOBAHHBIX MHEBMATUYECKUM M PAlUPHBIM CIHO-
co0OM MPOKJIA/IbIBAHMS YTOUHON HUTH B 3€B) CTaHKaX CIpaBa U CJIe€Ba BBOJATCS B 3€B
2 MoJbie panupbl, KOTOpbIe 00pa3yOT BO3AYIIHbIN KaHall. B mpaByto panupy cxKaThiM
BO3/IyXOM I0J] JABJICHHUEM BJIyBaeTCsl yTouHasi HUTh. OJJHOBPEMEHHO U3 JIEBOU paru-
PBI BO3AYX OTCachIBaeTCs, o0ecreunBasi MpoABMKCHUE HUTH B KaHajax panup. [Tocie
MPOKJIA/IbIBaHUA yTKA (CKOpocTh 1820 M/cex) panupbl BEIXOAST U3 3€Ba U OepIo mpu-
OMBaET YTOUHYIO HUTh K OIYIIKE TKaHH.

B MHOro3eBHBIX TKallKUX CTaHKaX MEPEIUICTCHUE HUTEW BBITIOIHAETCS YEITHOKA-
MU B HECKOJBKHUX YYaCTKaXx IO IIUPUHE OCHOBBI, T.K. PACCTOSHUE MEKY YEITHOKAMHU
3HAYUTEJILHO MEHBIIIE ITUPUHBI TKaHu (puc. 12).

Puc. 12. MHOro3eBHbBIN TKAIIKHHA CTAHOK

IToaroroBka HUTEH OCHOBBI H YTKA K TKAYeCTBY

1. IlepemoTka HUTEH (NPSKU) — YBEJIMUYECHHUE JIJIMHBI HUTEH IMyTEM MOCIEA0Ba-
TEJIHLHOTO COCTUHEHUS MPSHKU ¢ HECKOJBKUX KATYIIEK Ha OJHYy 00OWHY, ¥ MPU ITOM
npsi’Ka OCBOOOKIAETCS OT IMyXa, COpa U HEKOTOPHIX AeHEKTOB (Y3JI0B, YTOJIIEHUN).

2. CHoBaHMe HUTEH (TIPsKK) — HAMATBIBAHUE ONPEICIEHHOT0 KOJIMYECTBA HUTEH
Ha CHOBAJIbHBIE BAJIMKU CTPOTO MAPAIIIETBHO MPHU OJJUHAKOBOM HATSKCHUHU.

3. llauxToBaHue HUTEH (NMPSHKH) — MPOMHUTKA HUTEH waiuxmoti, T.e. KICHKUM
CHell. COCTaBOM (Kpaxmall, Ka3eHMHOBBIN KJIei) NpUIaéT UM TIIaJJKOCTh, JIACTUYHOCTD,
MOBBINICHHYIO MTPOYHOCTh, YTO MPEOXPaHsIeT UX OT 0OphIBa B MPOIIECCE TKAYECTBA.
[Tocie TkauecTBa MIJIMXTA CMBIBACTCH.
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4. IIpoGopka HuTeH (MpsiKKM) — pydHast 3arpaBKa HUTEH B JIeTall TKALKOTO CTaH-
Ka (J1amenu, peMusku, 6epo). [Ipobopka HUTEN B TIIa3KK rajieB PEMHU30K IO OIpee-
JIEHHOMY panmnopTy obdecnedruBaeT 00pa30BaHUE TKAHU HYKHOUM CTPYKTYpBHI.

5. [loaroTroBKa yTKa K TKAYECTBY COCTOUT B MEPEMOTKE IIITYJIM U 3aMPABKU UX B
YEJIHOKH.

OcHoBHBIE J€TaJIn U CXeMa paﬁoTbI YEJIHOYHOI'0 TKAIIKOI'0 CTAaHKA

Jlamenu — 370 METAJUINYECKUE TVIACTUHKU C OTBEPCTUSMHU, KOTOPBIE CIIyKaT JJis
OCTAHOBKHU CTaHKa B MOMEHT OOpbIBA HUTH.

Pemusa — 310 1B IIAHKHU, COCIMHEHHBIE MEXAY COOON OOJIBIIMM KOJUYECTBOM
TOHKHUX METaJUIMYECKUX MIACTUHOK (IJIACTUHKHU HAa3bIBAIOTCS — rayneBo) . B neHtpe
IUIACTUHOK MMEIOTCS OTBEPCTHS JUIsl 3allpaBKU HUTEH. KoinuecTBo peMu3 3aBUCUT OT
BUJa TKaHU. J[JI1 MOJSydeHHs] TKaHU CaMOro MPOCTOrO MEPEIUIETeHHs] HEOOXOAUMBI
nBe peMusbl. OHU CiIyKaT JIJIsl HOJHATHS U OITyCKaHUS HUTEH.

Bepoo — 1o MeTannuueckuil rpedeHb MEXTY 3yObsIMU KOTOPOTO MIPOXOJAT HUTH.
OTO CO374aET pABHOMEPHOCTB, & TAKKE CIIY’KUT JUISl IEPEMEILEHUS] YTOUHON HUTH.

Puc. 13. Cxema 4eJJHOYHOI'0 TKAIIKOI0 CTAHKA: 1 — HaBoli; 2 — HATH OCHOBBI;
3 — ckaJjio; 4 — 1aMesTu; 5 — BepIIHUK; 6 — 0epa0; 7 — 4YeJHOK; 8 — rpyanuna; 9 — Ha-
npasJsiiomuii Baauk; 10 — Banbsan; 11 — ToBapHblil Bajuk; 12 — noadaranubliii Baja; 13 —
Jonactb 6atana; 14 — pemmu3ska; 15 — riia3ok rajgesa; 16 — 6aran

Pabota cranka (puc.13) ocymiecTBisieTcs CIEAYIOMIMM O00pa3oM: HUTU OCHOBBI,
cMathIBasich ¢ HaBos (1), ormbaror ckano (3), mpoxoasaT yepe3 gamenu (4) OCHOBO-
HaOJIOaTeNsA, OCTAaHABIMBAIONIECTO TKAIKUM CTAHOK MPU OOpPHIBE HUTU W HAIPABIIS -
1oTcs B pemu3bl (14). Kaxxnast peMusza cCOCTOUT U3 ABYX IJIAHOK, COSAMHEHHBIX raje-
BaMH, UMECIOIITUMHU TIOCEPEIUHE KPYTJIbIe I1a3Ku JJIsl MPOJACBaHUsI HUTU OCHOBBI. [Ipu
noabEME OHOM PEeMHU3bl U OMYCKAaHUU JAPYroi oOpasyercs 3€B, B KOTOPHINA MPOKIIa-
JBIBACTCSl YEITHOKOM HHUTH yTKa. C momompbio Oepao (6), 3akpermiéHHoro B O6arane
(16), coBepiaromieM BO3BPATHO-IIOCTYIATEIbHbBIE JBUKEHUS, HUTh YTKAa MpH>KUMa-
€TCsl K OMYyIlKe TKaHU. bepio oTxoauT B 00paTHOM HaIpaBiIeHUH, PEMU3bI MEHSIOTCS
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MECTaMH: BEPXHSSI OIyCKaeTCsl BHU3, a HIKHSS MoAHUMaeTcs BBepX. CHOBa o0Opasy-
eTCsl 3€B , B KOTOPBIM MPOKJIaAbIBAETCS ClIenyomiast HUTh yTka. HapaboTanHas TkaHb
orubaet rpyHuity (8), BanbsH (10), mepemMemaroninii Tkanb, HAPABIAIOIIUN BaJIHK
(9) u HamaThIBacTCs Ha ToBapHbIH Baauk (11).

[lopsmox uepenoBaHHUs TMEpPEMEIIEHUNH PEMHU30K OOECHeurnBaeT H3TOTOBJICHUE
TKaHEW pa3IM4HOro NeperuieTeHuss Hurel. Yucnao 3yObeB, NPUXOIAIINXCS HA €IUHU-
Iy JJIMHBI Oepja, W YMCIO HUTEH, MPOXOASIINX Yepe3 MPOCBETHI MEXKIY 3yObsIMH,
00yCJIOBIMBAIOT IUIOTHOCTh TKaHU 110 OCHOBE, a NEpeMelIeHre (0TBOJ) TKaHH, IIpH-
XOJs1Ieecs Ha OJHY YTOYHYIO HUTh, OIIPENEISAET MJIOTHOCTh TKAHU I10 YTKY.

Tema 10. /leghekmvr mxauecmea

B npornecce TkauecTBa, B 3aBUCUMOCTHU OT KaUeCTBA HUTEW MM pabOThI TKALIKOTO
CTaHKa, B TKAHU MOTYT MOSBUTHCS HEKOTOPBIE NE(PEKTHI:

Iloonnemuna — 06pbIB OJTHOBPEMEHHO HECKOJIBKUX HUTEH, KOHIIBI KOTOPBIX
BILJIETAIOTCS B CTPYKTYPY TKAHH.

Henoopabomka numeit - BClieICTBUE O0pbIBA UM OCTIA0JICHUS OTJICTBHBIX TaJIeB
PEMU30K, HUTH OCHOBBI HE MEPEIUIETAIOTCS ¢ HUTAMHM YTKa, U BBICTYIIAIOT Ha MIOBEPX-
HOCTH TKaHHU.

bnus3na — BcnencTBue OCTAHOBKM CTaHKAa WIIM HEUCIIPABHOCTH JIAMEJIBHOTO YCT-
pOICTBA HA HEKOTOPOM MPOTSHKEHUU TKAaHW OTCYTCTBYET OJIHA MJIM HECKOJIBKO HUTEU
OCHOBBL.

Heodocexa — BcrieICTBUE HETIPABUIBLHON pabOTHI CTAHKA U YMEHbBILIEHUS TUIOTHO-
CTH HUTEH MO YTKY 00pa3yroTcs pa3pexeHHbIE MOJIO0CHI.

3abouna — BcienCcTBUE HEMPABWIBHON PaOOTHI CTAaHKA M YBEIMYEHUS TIIOTHOCTH
HUTEN 00pa3yroTcs MO YTKY YIUIOTHEHHBIE MOJIOCHI.

Cném ymka — BCIEICTBHE CJIETA C TIOYAaTKa YTOUHOM HUTHU B BUJIE NETENb o0Opa-
3yI0TCSl 3aTKaHHblE Tydkd. [IpuunHoOil nedexra sIBiseTcsl TakkKe MOBBILIEHHAS KPYT-
Ka HUTH yTKa, €ro HeJI0CTaTOYHAs BIAXKHOCTh, HEJOCTATOYHOE TOPMOKEHUE NP BbI-
XOJI€ U3 YEITHOKA.

Ilponémur — BcneACTBHE HEOTPETYIMPOBAHHOM pabOThl CTaHKa Mocie OoOphIBa
YTOYHON HUTH, KOT/1a KOHEI] HUTH 3apadaTbIBaeTCsl B TKaHb, IPOUCXOJIUT OTCYTCTBHE
YTOYHOM HUTU IO BCEU IIIMPUHE WK OTAEIIBHON YaCTU TKAaHU.

Iloonwipku — BCiieCTBUE MPOBUCAHUS HUTEM OCHOBBI B 3€B€, HUTH YTKa Ha HEKO-
TOPBIX y4acTKaxX HE MEPerieTaloTCsl ¢ OCHOBHBIMU M BBICTYIAIOT HA JIMLIEBOW WM
M3HAHOYHOM MOBEPXHOCTH B BUJIE CKOOOYEK.

Ymounwvie nemnu (cyxpymumnsi) — BCIeACTBUE CUIBHO CKPYYEHHOW HUTH yTKa Ha
MOBEPXHOCTU TKaHU 00pa3yIOTCs METJIU, KOTOPhIE MHOTIa MOTYT 3apaboTaHbl BHYTPb
TkaHu. [lpu yctpanenuu nedekra, myreM ynajaeHHs 0Opa30BaBIINXCS METENb, TEPs-
€TCSl IPOYHOCTh TKaHHU.

Jbipbl, npoceuku, npodouHsl — BCICACTBUE HEMPABWIHHON pabOTHI CTaHKa o0pa-
3YIOTCS pa3HbIX Pa3MEPOB OTBEPCTHS.

Macnanvie namna u 3azpa3Henus — 00pa3yroTCs BCIEACTBUE U3TMIIHEN CMa3K1
CTaHKa WJIM UCIIOJIb30BAHUS IPA3HOrO yTKAa.
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3a UCKITIOUEHNUE BBILIECYKa3aHHBIX, B MPOLECCE TKAY€CTBA MOTYT BOSHUKHYTh JpPY-
rue BUIbI I€(PEKTOB, XOTS HEKOTOPbIE BO3MOKHO YCTPAaHHUTh B IPOLIECCE OTAEIKH
TKaHH.

[lepen u3roToBIECHUEM U3MENUs HEOOXOAUMO BHUMATEIBHO MPOCMOTPETh TKaHb,
BO n30exaHue nomnajianus nedexra B AeTalid Kposi, 1 000MTH ero mpu packpoe.

Tema 11. Omoenka mkanei

TkaHH, TOCTYNHBIIKE C TKAIIKOTO TPOU3BOACTBA HA OTJIEIOYHOE NPEIIPUSITHE,
COZIEPIKAT pa3IMYHbIC IPUMECH U 3arPsI3HEHUS, UMEIOT HEKPACUBBIN BHEIIIHUHN BU/I.

Otaenka mpencTaBisieT coOOW TEXHOJIOTHYECKHM Mpoliece, CoAepX allui Xu-
MUYECKHEe U (PU3UKO-MEXaHUUYECKHUE OIepaliy, KOTOPBIA MO3BOJIAET YJIYUIIUTh
BHEIITHUN BUJI U KQYECTBO , MPUJATh UM OCOOBIE CBOMCTBA, OTBEYAIOIINE UX Ha3HAYE-
HUIO, TOATOTOBUTH TKAHU K PACKPOIO.

B nponiecce xummnveckoi 00padOTKH U3 TKAHU YAAISIOT PA3JIMYHBIE TPUMECH
(>kup, BOCK U Jp.), MIPUIAIOT TKAHU OEJIM3HY WJIA OKPAaCKy, OJIECK, YIyUIIaloT TaKkue
CBOMCTBa KaK TMI'POCKOINHWYHOCTH, IIPOYHOCTh, HECMHUHAEMOCTb IIyTEM IPUMEHEHHUS
Pa3INYHBIX KUCIIOT, IEI0YEH, BOCCTAHOBUTENIEH U Jp. BEIIECTBAMH.

B npouecce pusnko-MexaHn4eckoit 00padoTKM TKaHU MPUJIAIOTCS MTOBbI-
IIEHHAas! IPOYHOCTh, MATKOCTb, 0€3yCa0YHOCTh, KPACUBBIM BHEIIIHUM BUJI ITyTEM
BAJIKH, BOPCOBAHUs, CTPUKKH, IPECCOBAHUSA, IEKATUPOBKH.

OTtaenka NpoxoauT B YeThIpe 3Tana (puc. 14), u BKIOYaeT:

] mpeaBapUTEIBHYIO OTHEIIKY;
L] KpaiieHue;
| meyaraHwue;
[} 3aKITHOYUTENBHYIO OTIAENKY.

ConepxaHue 3TanoB OTAECIKU JJI BCEX BUIOB TKAHU U3 HATYyPaJIbHBIX BOJIO-
KOH CXO’€, 32 MCKIIOYEHUEM IPUMEHSEMBIX XMMUYECKHUX BEILECTB W IpeAroarae-
Moro pesyisibTata. OCOOEHHOCTBIO SIBIISIIOTCA JIbHSHBIE TKAaHWU, KOTOPbIE HE MOJBEp-
raroTcs MepcepHu3alry U BOPCOBAHMIO.

Hekotopble 0COOEHHOCTH MMEET OTHENKAa TKaHEeW M3 XMMHYECKHX BOJIOKOH:
IIPY MTOATOTOBKE M OYMCTKE TKAHEW M3 IITAIEIIbHOM NPSKUA WM BUCKO3HBIX HUTEH C
XJIOMYATOOyMaKHOM TIPSKEH UX OIMAaJUuBAIOT, PACILIMXTOBBIBAIOT U OTBAPUBAIOT IS
yAaJIeHUs OCTAaTKOB NUIMXTHI U 3aMaCJIMBAIOLIUX BEIIECTB.

TkaHu U3 KOMIUIEKCHBIX HCKYCCTBEHHBIX HUTEW HE COJEPKAT LIIUXThI, IO3TO-
My MX TOJIKO OTBapuBarOT B c1aOOM MBUIBHO- COAOBOM pacTBope B TeueHue 30-45
MUH JJIs yJIaJIeHUsl 3aMaciIMBaIOIIUX BeEIIECTB (BUCKO3HBIC IMpU Temieparype 80-

900C, aleTaTHbIC [IPU TEMIIEPATYPE A0 70°C ¢ n00aBJICHUEM aMMHAaKa).
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IIpexBapuresn-

——* Hag oTHeJKA

1.0nanuBaHuMe — NIPOHECEHUE TKAaHU HAJ IJIMTOM WIIM Tas3o-
BOM I'OPEJIKOM € LEJIBbI0 YIAJICHHUS BBICTYNAOIINX HaJl IOBEPX-
HOCTBIO TKaHU KOHYMKOB BOJIOKOH (KpOME BOPCOBO-HaUECHBIX
TKaHEH)

2. PacljIMXTOBKA - yJIaJeHUE IIIMXTHl U YacTH €CTECTBEH-
HBIX [IPUMECEH C LEeNbI0 MOCIEeAYIOMEro 00IeryeHus: OTBapu-
BaHUS U OCTICHHUS.

3. OTBapuBaHMe - yJaJieHUe U3 HEEe OCTATKOB IILJIMXTHI, a30-
TUCTBIX, )KHUPOBBIX, BOCKOOOPA3HbIX 1 MUHEPAJIbHBIX BELECTB.
4. Mepcepu3auusi - 00paboTka HaTAHYTOH TKanu 25%-m pac-
TBOPOM €JKOro HaTpa npu temmneparype 16-20°C B TeueHue
30-60 c, ¢ menpro HMpUAaHUs TKaHU OJIECKa, TUTPOCKOITUYHO-
CTH U IIPOYHOCTH.

5. OT0euBanne — 00pabOTKa TKAaHU PACTBOPOM OKHCIUTEIS
C LIEJIbIO MPUIaHUS YCTOMYHUBOI O€JIN3HBI.

6. BopcoBanue — co3jaHre Ha TKaHU BOPCOBOM MOBEPXHOCTH
C LIEJIbIO MPUIAHUS €l MATKOCTH U TETUIO3aIUTHOCTH.

Kpamenue

- IPUJIAHUE TKAHU YCTOMYHMBOU OKPACKHU ONIPEIEIECHHO-
ro 1IBeTa, IyTeM IOIJIOUICHHs BOJOKHAMHU KpacCsILEro Belle-
cTBa (Kpacurers).

JUig okpaluMBaHus MPUMEHSIOT CIEAYIOINE KpacuTe-
JM: TpsMble, KyOOBbI€, a30KpacUTENH, YEpHbIH aHWIMH, aK-
TUBHBIE KPACUTEIH.

Kpamenue npoxoaur B 3 craguu: aacopobuus (morio-
menue), aupdysus (mpoHukaHue) u Qukcanus (3aKperie-
HUE).

ITeuaranue

- HAHECEHHE Ha OTOENICHHYIO WJIM OKpPAlIECHHYIO TKaHb pa3-
JIMYHBIX PUCYHKOB WJIM Y30POB C IIOMOIIBI KPACUTENEH.
IIpsimas meyaTh — neyaTh MO OENEHON UM CBETIOOKPAIICH-
HOM TKaHM.

BriTpaBHasi me4yarhb — rne4arh 10 OKPAIEHHOW TKaHU IIyTEM
obOeciBeUrBaHUs TKAHU 10 PUCYHKY.

Pe3epBHast meyarsb — neyaTh 110 HEOKPAIIEHHON TKaHU COCTa-
BaMU MPENSATCTBYIOIIMMU OOpa30BaHUI0 OKPAaCKU B MecCTax
PUCYHKA IIPU NOCHEAYIOIIEM KPALLICHUU.

3akauuTeabHAsA

» oTAe/IKa

—>

1. AnnperupoBanue — HaHECEHHE Ha TKaHb ammpeTa (CrHell.
cocTaBa M3 Kpaxmaja, Macel, INIMLEpPUHA) Al NpUJaHus eil
KECTKOCTHU WJIM MATKOCTH, JIOUIEHOCTH, OJecKa, MJIOTHOCTH.

2. Ilupenune — npumanue TKAHW CTAHIAPTHON IUPUHBI U
yCTpaHEHHUe MepeKoCcoB (IIMPHIbHBIE MAITUHBI).

3. KananapoBanue — ritaXeHHe TKaHH C IIEITBIO TIPUIAHUS
OoubLIero Gyiecka (KajJaHIpbl, COCTOSIIUE U3 2-8 BAJIOB).

4. CneuuajbHasi OTAeJKA — OTACIKA C IENbI0 MPHUIAHUSI
TKaHMU JIOMOJHUTENbHBIX CBOICTB: HECMHUHAEMOCTH, BOJOHU-
IIPOHULIAEMOCTH, MAJIOYCaJOYHOCTH, BOJXOYIIOPHOCTH.

Puc. 14. IIpouecc oTaeNKH XJIOMYATOOYMAKHBIX TKAHEH
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TkaHu U3 CHHTETHYECKUX BOJIOKOH MPOMBIBAIOT B TOPSTYEM MBUTHHOM PAaCcTBOPE
npu Temreparype 70-80°C, a 3aTem cTaOMIU3UPYIOT.

Kpamenne TkaHei W3 THAPATIEIUTFOJIIO3HBIX BOJOKOH MPOU3BOJAT MPSMBIMU
WK KyOOBBIMH KpPacHTEIsIMU, TKaHEH M3 alleTaTHBIX U CHHTETHYECKHUX BOJIOKOH -
JUCTIEPCHBIMHA KPACHUTEIISIMU.

[TeyaTanue Ha KPEMOBBIX TKAHSIX MPOU3ZBOMIST C MOMOIIBIO CETYATHIX IIA0JI0-
HOB WM MIJIMHIPUYECKUX MAIINH ¢ TPABUPOBAHHBIMH MTEYaTHBIMH BaJlaMU WJIA CET-
JaTBHIMH IA0JIOHAMH.

3aKIrounTeNbHAS OTIENKA TKAHEH U3 XUMUYECKUX BOJIOKOH MOXET BKIIIOUATh
B ce0s anmpeTupoBaHue, MUPEHUE U CYIIKY, IeKaTHPOBKY, KaJTaHAPHUPOBAHUE, ITPAB-
Ky YTKa.

CunenuajbHble BUAbI OTIEJI0K

IIporuBocMuHAaeMasi U NMPOTHBOYCAJ0YHAS - TPOINUTHIBAHWE CHUHTETHYE-
CKMMH CMOJIaMU XJIOMYaTOOYMaXKHBIX, JIbHSHBIX M BUCKO3HBIX TKaHEH C IIEJIbI0 CHH-
YKEHUsI HAOyXaHUsI 1 CMUHAeMOCTH BOJIOKOH.

Otaenxu ¢popuus u CKIT (cmona, kataauzarop, dJIEKTpOKaIaHIp, TEPMOOO-
paboTKa) - pa3HOBUIHOCTH MPOTUBOCMUHAEMON U MPOTUBOYCATOYHON OT/IEIIOK.

Tucnenue — o6pazoBaHue penbehHON MOBEPXHOCTU C TTOMOIIBIO0 KaJaHIPOB C
penbedHOM TPaBUPOBKOM HA CATUHOBBIX, XJIOMYATOOYMAKHBIX IJIATHEBBIX TKAHSX.

CepeOpucTO-1IEJTKOBUCTAS OTAEJKA - MPUJAHUE TKAHAM M3 LEJUTIOJI03HBIX
BOJIOKOH CE€peOpUCTOro 0yiecKa, yCTOMYMBOTO K BO3/ICUCTBUSM BJIArH.

Crolikoe anmpeTHpoBaHHe (HECMbIBACMbIC amMpPEThl ) - MPOMMUTHIBAHUE TKa-
HEeW AMYJIBCUSIMU WUJIM JIATEKCAMHU TEPMOIJIACTUYHBIX CMOJI M Kay4yKOB C MOCIEAYI0-
el TepMooOpabOTKOI, B MpoLECCe KOTOPOM Ha TKaHU 00pa3yeTcsl TOHKas TUICHKA.

Bogonenponunaemasi oTaeka - MojydeHUE Ha TKAHSIX TJICHOYHBIX MOKPbI-
TUW, CO37aBA€MbIX HAHECEHHWEM CJIOS PE3UHBI, BBICHIXAIONIUX Macell, OUTYMOB WJIH
CUHTETUYECKUX CMOJL.

BogoynopHasi otaesika - o06paboTka IUTalIeBBIX TKaHEH TUAPOPOOU3UPYIO-
UMY TIpenapaTamu, COJAECpPKaIIMMHU BOCK, CTEApUH, CUIIMKOHBI U Jip. TkaHU HE cMa-
YUBAIOTCS M COXPAHSIIOT BO3TyXOMPOHUIIAEMOCTb.

OruHe3anuTHasi OTeJIKA - TPOMUTHIBAHUE TKAHEH CIIEITUATHHOTO HA3HAYCHUS
coysiMu OopHOH, pocopHOI, KPeMHUEBOW KUCIIOT.

AHTUMHMKPOOHASI U MPOTHBOTHUJIOCTHASL OT/EJIKA - MPONMUTHIBAHUE XJIOII-
4aTOOYMaXXHBIX, JIBHIHBIX MAPyCHHOBBIX, MMAJIATOYHBIX TKAHEH CITCIUAbHBIMU XH-
MUYECKUMH TperapaTaMu U COJISIMHU.
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BOl'[pOCbI U 3aJaHUA QI MOBTOPCHUA

. Hatime onpedenenus nOHAMUAM «MKAYECMB0», KMKAYKUL CIAHOKY, «ULIUX-
may, «0moenKa mKaHuy.

. Knaccugpuxayus mrayxux cmanxos. Jatime Kpamxyio Xapaxmepucmuxy Kaic-
0020 cmanka.

. W3 kakux ocHOBHbIX npoyeccos cocmoum no020mosKa HUMu OCHO8bL U YMKA K
mkavecmay?

. 3apucyiime cxemy YeIHOUHO20 MKAYKO20 CIMAHKA, HA308UMme 0CHOGHble pado-
yue opeambl.

. Paboma uennounoco mrkaykozo cmanxa. Om ye2o 3a8ucum njiomHoCmMs MKAHU
1O OCHO8e, OMm 4e20 — no YMKy?

. Ilepeuucnume ocnognvie deghexmoi mxavecmsa. Becieocmesue we2o oHu 603HuU-
kaom?

. U3 xaxux onepayuil cocmoum mexHon02UYecKull npoyecc omoeikyu mrkatu?
Hatime um xapaxmepucmuxy.

Ckonbko smanos codepaicum npoyecc omoenxu mxanu? Kpamko oxapaxmepu-
3ytime co0epHcaHue Kaxrcoozo uz dmanos Ha npumepe omoeixu x/6 mrauetl.

. Tlonv3ysice 00OnOIHUMENLHOU CNEYUATbHOU AUMepamypou, Hauoume u Gbinu-
wume 8 mempaos GUObI CNEYUATbHOU OMOENKU, HANPUMED: Memaliu3ayusl,
91ACMUYHASL OMOENKA, 20(hpuposarue u op.

Tema 12. Boaroknucmolit cocmae mKaHu

Knaccundpuxkanus TkaHeH 10 BOJIOKHHUCTOMY COCTABY

/ ~

Heonnoponusie Cmenmannapie CmenmaHHO-HEOAHOPOIHBIE

Puc. 15. Knaccudpukanus TkaHei o BOJJOKHUCTOMY COCTaBY

OJIHOpOI[HI)Ie TKAHH — COCTOAT M3 BOJIOKOH OJHOr0O BHA4, HAIIPpUMCEpP: U3

XJIOIKa, MICPCTHU, HATYPAJIBHOI'O MICIIKA, BUCKO3HBIX, AlICTATHBIX W CHHTCTUYCCKHX
HUTeu . Takue TKaHU Ha3bIBaIOT YHUCTOXJIOIIKOBBIMH, YN CTOJIBHAHBIMH, YHUCTOIICIKO-
BBIMHU W YUCTOILICPCTAHBIMH, YMCTOBUCKO3HBIMH, YHCTOALICTATHBIMU N YHUCTOKAIIPO-
HOBBIMHU.

HGOJIHOI)OI[HI)IC TKAHHU - COCTOSIT U3 HUTCHU Pa3IMIHOIO0 BOJOKHHCTOI'O CO-

CTaBa, HAIIPUMEP: C OCHOBOM X/0, a YTKOM U3 UCKYCCTBEHHBIX HUTEH, C OCHOBOM X/0,
a YTKOM HIEpCTAHbIM, C OCHOBOM IIETKOBOM, a YTKOM X/0; a TakX e MOTYT ObITh JIpy-
M€ COYETaHUsS: OCHOBA KAPOHOBAs, a YTOK M3 YEPEAYIOUIUXCS JIABCAHOBBIX U alle-
TaTHBIX HUTEH.

CMeniaHHble TKAHU — HATH OCHOBEI U YTKa COCTOAT U3 CMCCH PA3JIMIHBIX BO-

JIOKOH, HAlIpUMEp: MCPCTHU C XJIOIIKOM, IICPCTU CO IITAIICIIbHBIM BUCKO3HBIM BOJIOK-
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HOM, a TaK>K€ BO3MOKHBI CMECH IIEPCTH C Pa3IUYHBIMU CUHTETUYECKUMH BOJIOKHA-
Mu. OTHOCATCS Tak)K€ TKaHW, BBIPAOOTAHHBIE M3 KPYUYEHBIX HEOTHOPOIHBIX HHUTCH,
HaIMpUMEp: MEPCTIHON MPSKU, CKPYUEHHOU ¢ X/0, B OCHOBE M HIEPCTSIHON MPSHKUA CO
HITaneIbHBIM BOJIOKHOM B YTKE U T.J.
CMelIaHHO-HEOTHOPOJHbIE — OJHA CHUCTeMa HHUTEH OIHOPOIHAs, a Jpyras
CMEIIaHHAas, HAPUMEP: OCHOBA U3 BUCKO3HOM, & YTOK — U3 BUCKO3HOAIIETATHON HHUTH.
HeoanopoaHble, cCMEIIaHHO-HEOHOPOIHbIE U CMEIIAHHbIE TKAaHU Ha3bIBAIOT
no HambOoJee EHHOMY BOJIOKHHCTOMY KOMIIOHEHTY C IPHCTaBKOW «IIOIy»: MOJY-
HIEPCTAHbIC, MOTYJIbHSAHbBIE, MOMyIIENIKOBbIe. MckiltoueHne: ocHoBa — X/0, a yTOK —
MCKYCCTBEHHbIC HUTH HA3bIBAIOTCS MOTYXJIOMKOBBIMH.
OT BOJIOKHHCTOTO COCTaBa TKAaHU 3aBUCAT €€ Ha3HaueHUE, XapakTep oOpaboOTKHU B
IIBEMHOM MPOU3BOACTBE (Taba. 12) 1 yclioBUsI XpaHEHUSI.

Tabmauma 12

Biusinue BOJIOKHUCTOI0 CHIPbSl HA BHEIIHUI BH/ U CBOMCTBA TKAHEH

Ne (HammenoBanmne| CBoiicTBa H BHEIIHHH BHJ TKAHH M3 COOTBET- O0paboTka TKaHU B
n/n BOJIOKHA CTBYIOIIIAX BOJIOKOH IIB/MIPOU3BOICTBE
1 2 3 4
Xnonok MartoBblii O1ecK, BBICOKasi TPOYHOCTh, HEOONb- | 3aTpyaHEeHHI HE

masi pacTsKUMOCTh, Majlas yIpyrocTh, CPEIHSS | BBI3BIBAET
TEIUIONPOBOJHOCTh, XOpoOILlasi TUIPOCKONUY-
HOCTh 1 HAMOKA€MOCTb, CTOMKOCTh K JEHCTBHUIO
TeMIEpaTyp U MIET0UeH

2 | JIén ['maakas u GiecTsias HTOBEPXHOCTh, BBICOKAs beicTpoe 3atyruie-
MPOYHOCTh, CTOMKHE K PACTSKEHUIO, MAJIO ipa- | HUE U U IPOpPyY-
MUPYIOTCS, TUTUEHUYHBIE, XOPOIIO CTUPAIOTCS U | 6aeMOCTh TKaHU
pa3TIIAKUBAIOTCA. XapaKTEPU3YIOTCA 3HAYU-
TEJIbHOW CMUHAEMOCTBIO U HU3KUMH TEMI03a-
IIUTHBIMH CBOMCTBAMU

3 | lepcth HemHoro BopcucTtasi moBepXHOCTb, Mano3ameT- | CmocoOHOCTh K Me-
HBII OJIeCK, BRICOKHE TETIJIO3AIMTHRIC CBOWCTBA | CTHOM ycajke
Y U3HOCOCTOMKOCTD, IIOYTH HECMUHAIOTCS

4 | HarypanbHblii | [ Tazkas moBepXHOCTb U MPHUATHBIA HEPE3KHUi CkonpxeHHue, OCbI-

LIETK OJieck, Xopolias K3HOCOCTOUKOCTh, Mallasi CMU- | TAeMOCTh U pa3JIBU-

HAaeMOCTb U XOpOIIasi TMTUEHUYHOCTh raeMoCTh HUTEN
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Oxonyanue tabdm. 12

1 2 3 4
5 | Buckosa I'maaxast IOBEPXHOCTh C PE3KUM MJIU MATO- CkonbxeHue, IIpOpYy-
BBIM OJIECKOM, XOpOIIasi CTOMKOCTh K UCTU- | 6aeMOCTb, OCBIIIae-
paHUIO, CUJIbHAs CMUHAEMOCTb U yCaJIKa, MOCTb U paszaBurae-
CpeIHssA ApallupyeMOCTb, XOpoIuasi TUrue- MOCTb HUTEHN
HUYHOCTb, HEBBICOKHE TEIUI03AIUTHBIE
CBOMCTBA
6 | Kanpon ['mankast noBepxHOCTH ¢ OJeckoM, Bbicokasi | Bompinas pacTsKHU-
MU3HOCOCTOMKOCTb, yMEpPEHHas Jpanupye- MOCTb, CKOJIbJKEHUE,
MOCTb, HECMUHAIOTCS, XOPOLLIO COXPAHSIOT OCBINIAEMOCTh,  pa3JBU-
dbopmy, npuaanHyto nznenuto npu BTO raéMOCTb HUTEH, pas-
MATYEHUE U CIMIIAHUE
IIpU NomuBe (0T Harpe-
Ba UTJIBI)
7 | Wepcts + xi10- VYMeHblieHue Onecka, MosiBIeHUE ONEKIO- 3aTpyJHEHUSI CYTHOXKU-
TIoK CTH, YBEIMYEHUE TPE/eia IPOYHOCTH IIpU BaHus npu BTO
PaCTSKEHUHU, YMEHBLICHUE PACT)KUMOCTH,
YBEIIUYCHUE CMHUHAE€MOCTH, YMEHbILATCS]
CTOMKOCTb K HCTUPAHUIO, U3HOCOCTOMKOCTB,
MIOHWKEHUE TEIUIO3AILUTHBIX CBOWCTB
8 [llepcts + Ka- VYBenuuenue B 1,5-2 paza cTOHKOCTH K HC- 3aTpydHEHUsT CYTHOXKU-
npoH (10%) THPAHUIO, YBEJIUYEHHE M3HOCOCTOWKOCTH, | Bamus npu BTO
HECMHUHAEMOCTH
9 | Wepcts + naBcan | YBenu4eHUe MOPUCTOCTH TKAHU, CTOMKOCTH | 3aTpyJHEHUS CYTHOXHU-
K UCTUPAHUIO, N3HOCOCTOMKOCTH, yMeHbIlle- | BaHusA pu BTO
HUE ITIOBEPXHOCTHOM TUIOTHOCTH, YBEIINYe-
HUE BOJIOIPOHUIIAEMOCTH U CIIOCOOHOCTH K
IIJIUCCUPOBKE
10 | lepcth + HAT- VBennueHne MOpuCTOCTH TKAHWU, YMEHbIe- | 3aTpyJHEHUsI CYTIOXKH-
pOH HUE TIOBEPXHOCTHOMN IJIOTHOCTHU, CTOMKOCTH | BaHus nipu BTO
K UCTUPAHHUIO, YBEIIMYEHUE BOAOIIPOHULIAE-
MOCTH U CIOCOOHOCTH K IIJIICCHPOBKE
11 | X5omok + HUTPOH | YBeNIUYeHHEe CTOMKOCTH K UCTUPAHUIO, CHU- | 3aTpYJHEHUS]  CYTHOXKH-
(50% + 50%) YKEHHE TUTHEHUYHOCTH Banus npu BTO

CKHM U JTAOOpPaTOPHBIM.

OHpeI[eJ'H/ITI) BOJIOKHUCTBIM COCTaB MOKHO ABYMA MCTOAAMU: OPraHOJICIITUYC-

OpranoJjienTH4ecKHii MeTOA — CyObEKTHUBHBIA METOJ , OCHOBAHHBIN Ha UCIIOJIb-

30BaHUU OPraHOB YyBCTB 4YeENOBEKa (3peHus, ocsi3aHusi, 000HsAHUSA). C MOMOIIBIO
3pEeHus ONPEAEIAIOT OJIECK, IIBET, IPO3PAYHOCTD, ITIAJAKOCTh, BOPCUCTOCTD, XapaKTep
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TOPEHHS HUTEH, U3BUTOCTh BOJIOKOH; C TIOMOIIBIO OCSI3aHUS — MSATKOCTb, K€CTKOCTD,
pPacTSKUMOCTh, YHPYTrOCTh (HECMHUHAEMOCTh), TEIUIOTY WJIM MPOXJaay Ha OIIYIb,
POYHOCTH; C IIOMOIIBI0 OOOHSHUS — 3aMax, BhIJICIsIeMbI BOJIOKHAMU MPY TOPEHUU.

Cy1iecTByeT HECKOIBKO MPUEMOB ISl AaHATIN3a TKAHU:

a) 10 BHELIHEMY BUY;

0) Ha OUIYyTIb;

B) MO BHUY OCHOBBHI M YTKa, IO BHAY OOOPBAHHOTO KOHIIA MPSDKU WM HUTEH, 1O
BUJy BOJIOKOHEI Ha OOOpPBAaHHOM KOHIIE MPSDKUA WIIM HUTEH, MO MPOYHOCTH TPSHKU
WA HUTEH B CYXOM U MOKPOM COCTOSIHHH;

T') [0 XapaKkTepy rOpeHusi HUTe OCHOBHI U yTKa.

OT1inuuTeIbHbIE IPpU3HAKHA
XJIOII‘IﬂTOﬁYMa)KHl)IX H JIbHSAHBIX TKAHEMH:

- CYpOBBIE XJIOMYaTOOYMa)KHbIE TKAaHU UMEIOT JKENITOBATHIN OTTEHOK, a JIbHSIHBIC
— 3€JIEHOBATO-CEPBII;

- 0oTOEJICHHBIE JIbHSAHBIE TKAaHU 0oJiee II1aJIKUe U OJIeCTAIIMe, YeM OTOETICHHbIE
XJIOMYaTOOyMaKHbIE;

- JIbHSIHBIE TKAHU B OTJIMYHUE OT XJIOMYATOOYMaKHBIX UMEIOT OOJIbIIYI0 HEOTHO-
POJIHOCTD MPSHKU IO TOJIIUHE;

- XJIOM4aToOyMa)kKHbIE TKaHU Ha OILYNb MITKHE U TEIUIbIE, a JIbHSIHbIE — TBEP-
Ible ¥ IPOXJIA/IHBIE;

- JIBHSHYIO TPSDKY U TKaHb 3HAYUTENILHO TPYIHEE pa3opBaTh pyKaMu, 4eM
XJIOMYaTO0yMakHYIO;

- JbHSIHBIEC TKAHU MIOYTH HE PACTATUBAIOTCS HU 10 OCHOBE, HU 110 YTKY, a XJIOM-
yaToOyMaXkHbIe, 0COOEHHO O€NbEeBbIE, 3aMETHO PACTITUBAIOTCSA MO YTKY;

- Ha KOHIIE 00OPBAaHHON XJIOMUATOOYMaKHOM MPSKU OJHOPOJIHBIE OYE€Hb TOHKHUE
BOJIOKHA, Ha KOHIIE 0OOpPBAaHHOM JIbHSIHOM MPsKM — HEOAHOPOJHBIE MPSMbIE OCTPO-
KOHEYHbIE BOJIOKHA PAa3HOM JJIMHBI U TOJILUHBI;

- XJIOMYaTOOyMaXHbIe W JIbHSHBIE HUTH TOPAT NMPUMEPHO OJWHAKOBO— SIPKO-
KEJITBIM IJIAMEHEM, C HaJIMYUMEeM CBETSIIErocsl yrojbka, C 00pa30BaHHUEM CEPO-TO
MerUia U pacimpoCTpaHEHHEM 3amaxa ¥OKeHON OyMard; JIbHsSHas MpsbKa XyXKe TIeeT,
ObICcTpee 3aTyXaerT.

OT1ianvuTe/IbHbIC MPU3HAKUA TKAHEH U3
HATYPAJIbHOIO IIEJIKA U TKaHell U3 MCKYCCTBEHHbIX HUTEH:

- TKaHU U3 HATYPaJbHOIO IIEJKa OTIMYAIOTCS OT TKaHEW U3 UCKYCCTBEHHBIX
(BUCKO3HBIX) HUTEH MPUSATHBIM, HEPE3KUM OJIECKOM;

- Ha OUIYIIb TKaHU U3 HATYPaJbHOIO IIEJIKa MIATKUE, MAJIO MHYTCS, @ TKAaHU U3
HCKYCCTBEHHBIX HUTEl MEHEE MATKHE U MHYTCS] CUIIBHO;

- Ipu OOpHIBE HUTU HATYPAJIBHOTO IIEJNKA KOHEI HUTH MMEET BUJI CBSI3aH-HOU
Macchbl BOJIOKOHELl, TP OOpBIBE MCKYCCTBEHHBIX HHUTEH KOHEL HUTH HMEET BUJ
KHCTOUYKH C PA3JIETAIOLIUMUCS B pa3HbIE CTOPOHBI BOJIOKOHIIAMU;
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- Ipu OOpBIBE pyKaMH CMOUYEHHOW HUTH HATYpaJbHOTO IIENKa OOHApYy>KUBAETCA
Takas K€ MPOYHOCTb, KAK U y CYXOMl HHUTH, YBJIQXXHEHHAs HCKYCCTBEHHAas HUTh
pa3pbIBae€TCs 3HAUUTEIBHO JIErYe CyXOM, CMOUEHHAsl TKaHb U3 MCKYCCTBEHHBIX HH-
TEel JIETKO MPOIABIUBAETCS NaJIbLIAMHU;

- TOPAT UCKYCCTBEHHbIE HUTU W HATypajbHbIM LIEJIK PA3JIMYHO — HATypalbHBIN
IIEJIK MPU BBEAEHUM B IUIamMsi OBICTPO CIIEKAETCs B YEPHBIA KOMOYEK, paclpo-
CTpaHsisl 3amax ropesioro nepa Wid pora, BUCKO3HbIE HHUTH, MOJOOHO XJIOMYaToOy-
Ma)XHOM MpsDKe, TOpsAT JAOBOJBHO OBICTPO, al€TaTHBIE U TpUALlETaTHbIE HUTH IpPU
TOpPEHUH 00pa3yIOT TEMHBIN HAIIBIB U PACIPOCTPAHSIOT KUCIOBATHIN 3amax.

O1anuurebHbIE NMPU3HAKHA TKaHeHl
YUCTOIICPCTHAHDBIX, IIOJYIICPCTAHBIX U CMCIIAHHbBIX:

- YHUCTOIIEPCTSAHbIE TKAHU UMEIOT HEepe3Kui OJecK, a psiJl CYKOHHBIX TKaHEeW —
IJIOTHBIA BOMJIOKOOOPA3HBIM CIIOM; IIEPCTSHbIE TKAHU C XJIOMKOM OTJIMYAIOTCS
OJIEKJIOCTBIO, a CO INTaNeIbHBIM BOJIOKHOM — OJIECKOM, MEHBIIEH IUIOTHOCTHIO
BOWMJIOKOOOPA3HOTO CIIOS;

- YHCTOLIEPCTAHbICE TKAHW HE MHYTCS WJIM MHYTCS HE3HAUUTEIbHO, MPHU 3TOM
oOpasyroiuecs 3aMUHBI OBICTPO HMCYE3AI0T; MOJYIICPCTSHbIE TKAaHU MHYTCS TEM
CuJIbHEe, yeM OO0JIbIlle B HUX IIEJUTIOJI03HBIX BOJIOKOH; €CJIM B CMECHU C IIEPCThIO Ha-
XOJIATCA CUHTETUYECKHE BOJIOKHA (KalpoH, JIaBCaH, HUTPOH), TO COMPOTUBIICHUE
TKaHU CMSTHIO OOJIBIIIE, YeM YHUCTOIIEPCTIHON TKaHU;

- IPU aHAIN3€ MPSHKU IIEPCTh Y3HAETCS MO €€ M30THYTOCTU U HeOobIIomy OJie-
CKY; €CJIM K IIEePCTH MPUMEIIAHbl JPYyTHe BOJIOKHA, TO MX PACHO3HAIOT IO Xapak-
TEPHBIM 11 HUX MpPU3HAKaM: MaTOBbIC, TOHKHWE, HEU3BUTHIE — BOJIOKHA XJIOIIKA;
MEHEE U3BUTHIE, OoJsiee JUIMHHBIE U OJIECTSIINE — UCKYCCTBEHHbBIC WJIM CUHTETHYE-
CKHUE;

- YUCTOIIEPCTSHAS U CMEIIaHHas IpsbKa BeIeT ce0s Mo-pa3sHOMY IIPU TOPEHUH:

YUCTOIIEPCTSIHAS Mpska — ¢ 00pa30BaHMEM YEPHOTO HAIUIbIBA (CIIEeKa),
pacrpocTpaHsis 3amax >KKEHOro pora Wid mepa, IpU BBIBOJE MPSKU U3 MIJIAMEHU
TOpEHHE TIPEKpaIaeTcs;

CMeIlIaHHas IpsiKa — ¢ 00pa30BaHMEM HAILIbIBA, CBETSIIETOCS YroJibKa
, TIeTIa U 3araxa, 3aBUCAIINX OT COJIEPKaHUS HEIIEPCTIHBIX BOJOKOH;

npu HaWuuu B nipspke A0 10 % 1eJUTr0JI03HBIX BOJIOKOH HAOJIOaeTCs
c1aboe caMOCTOSITeIbHOE TOPEHHUE C 00pa30BAHUEM CBETSIIETOCS YTroJibKa, HO TiIaMs
OBICTPO TaCHET;

npu Hanu4uuu B npsike 20—25 % 1eitoi03HbIX BOJOKOH UMEET MECTO
MEJUICHHOE€ TOpEHHE ¢ O0Opa30oBaHMEM HAIUIbIBA W CBETAIIETOCS YroJibka W
pacnpocTpaHEHHEM CMENIAaHHOTO 3amaxa #OKeHOW OymMaru W 1mepa, HO TulaMsi He
MPOXOJUT MO BCEW HUTH, a 3aTyXxaeT uepe3 1—1,5 cm;

MpU HAJIUYUU B TIPsDKE OOJNBINIETO COAEP’KaHUSI PACTUTEIBHBIX TPHUME-
cell TIamMs IPOXOJUT MO BCEM HUTH, IPU3HAKOB TOPEHUsI IIEPCTH, KpOME 3ariaxa, He
HaOII01aEeTCS;

MIPY HAJIUYUM B MPSKE CUHTETUYECKUX BOJIOKOH €€ TOPEHHUE 3aBUCUT OT
COJIEP’KaHUS ATUX BOJIOKOH: BBIICJICHUE KOMOTHU MIPU TOPEHUH CBUIETEIBCTBYET O
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HAJIMYUH BOJIOKOH JIABCAHA WJTM HUTPOHA; TIPU HAIMYUW HUTPOHA TOPEHUE UACT 00-
jie€ UHTEHCUBHO;

OTCYTCTBHE KOIIOTH M XapaKTEPHBIN 3amax BapeHbIX O000B cBUjIE-
TEJIBbCTBYIOT O HAJIMYHMH KalpOHa.

JlabopaTopHblii MeTo] - O0j1ee OOBEKTUBEH, YEM OPraHOJICITUYECKUM, TaK KaK
aHaJIM3 IPOU3BOIUTCA C MOMOIIBI0 MUKPOCKONIA U XUMHUYECKUX PEAKTUBOB.

3Hasi CTPOEHUE PA3IMYHBIX BOJIOKOH U paccMaTpuBas UX IMyYKH, BBIHYThIE W3
NPsDKU, MO0J MHUKPOCKOIIOM, MOKHO CKa3aTh, KAKHE€ BOJIOKHA BXOJAT B COCTaB TOM
WM UHOW TKaHH. OJHAKO HEKOTOpbIE XWMHYECKHE BOJIOKHA (KalpoH, JaB-CaH,
MOJINHO3HOE) CXOJIHBI M0 CTPOCHHIO. B 3TOM cilyyae m3ydeHue Mo MUKPO-CKOIIOM
clenyeT JOMOJHUTh ONPEIEIEHUEM OTHOLLIEHUS BOJIOKHA K HEKOTOPBIM XUMHYECKUM
peakThBaMm.

C moMouIb0 XMMUYECKUX PEaKTUBOB MOYKHO YCTAHOBUTH HAJTMYHUE TE€X WUJIU UHBIX
BOJIOKOH B TKaHU OJiaro/iapsi UX pa3InyHOMY OTHOIIEHHUIO K PACTBOPUTEISIM
Y Pa3IMYHOM OKPAIIMBAEMOCTH PAa3HbIX MO MPUPOJE BOJOKOH TEMU WU UHBIMU
BEILECTBAMH.

VYuuThiBas pa3Hyl0 pPacTBOPUMOCTbh BOJIOKOH B pa3JIMYHBIX PACTBOPUTENSX,
MO>XHO MOAOOpaTh TaKW€ PACTBOPHUTENN, KOTOPHIE TOYHO MOKAXYT MPUPOIY BO-
nokHa. Hampumep, alieTtaTHble HUTH JIETKO OTJIMYUTH OT TPHUAIIETATHBIX NpPH JEH-
CTBHM alleTOHA: alleTaTHas HUTb PACTBOPSAETCS B alleTOHE, a TpUAlLlETaTHas — HE
pacTBOpsETCS; JIaBCaH MOXHO OTJIWYUTH OT KampoHa MpU JEHCTBUU MYpPaBbUHOMU
KHCJIOTBI: KallpOH PacTBOPSIETCS B KUCIIOTE, a JIABCAaH HET. PacCTBOPUMOCTh BOJIO-KOH
B T€X WJIM MHBIX PACTBOPUTENSAX MpPUBEICHA B Ta0M. 9.

N3BeCcTHO, YTO IIpM JEWCTBUM HA TKAHU M3 XJIONKA XJIOPUMHKHOIOM OHH OK-
palmBaroTCsl B TOJyOOBaTO-(PUOJETOBBIM WJIM KpPacHO-(UOJETOBBIM I[BET, TaK XK€
OKpalIMBAIOTCS TKAHW W3 BUCKO3HOTO BOJIOKHA; TKAaHW W3 KallpoHa, LIEPCTH, Ha-
TypaJIbHOTO IIEJKA U all€TATHBIX HUTEW OKPAIIUBAIOTCS B AKEJTHIN 1IBET.

DKCIpecc-MeTO/l paclio3HaBaHUsl BOJIOKOH KalpoHa, JaBCaHa, HUTPOHA: TOTO-BAT
cMech kpacutenen (pogamMud C 1 KaTUOHHBIN cuHuid K), HarpeBaroT ee 10 Ku-neHust
U Ha 2—3 MHUH MOTPYyXalwT Tyaa BoJIOKHA. KanpoH oOKpammBaeTcs B Sp-KUi
KpaCHOBATO-CUPEHEBBIN LIBET, JIJABCAH — B CBETJIO-PO30BBIM, HUTPOH — B SPKUHI
CUHE-TOIY0O0i.

BOl'[pOCI)I U 3a/1aHUs VISl IOBTOPCHUSA

1. Knaccugpuxayus mrarneil no 8010KHUCmomy cocmaey. /latime Kpamkyo Xapak-
MepUCmuKy  0OHOPOOHBIM, HEOOHOPOOHBIM, — CMEUEHHLIM U  CMEUAHHO-
HeOOHOPOOHbIM MKAHIM.

2. Kaxum obpazom 6010KHUCTbLL COCMAG8 MKAHU GIUslen HA XapaKmep MexHoI0-
euueckoll oopabomku? Tkanb KAK020 80JIOKHUCHO20 COCMABA Bbl3blEACN HAU-
OonbUee KOTUuuecmao 3ampyOHeHUtl NPU U320MoGIeHUU U30eaus?

3. Hazosume memoovl onpeoenenus 60J10KHUCHO20 cocmasa mkanu. Kaxoul uz nux
aensemcst bonee oovekmusHvim? Ilovemy?

4. Hazosume HeCKOIbKO OMAUYUMENTbHBIX NPUSHAKOE MKAHU U3 HAMYPATbHO2O
wieKa om MmKAHU U3 UCKYCCHBEHHBIX 80J0KOH.
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5.

O uem ceudemenbcmeyem MeoNeHHOe 2OpeHUue B60J0KHA C 00pa3osaHuem
HAanavléa U C8emsAUe20Cs Y20abKa U pacnpoCmpanenuem CMeuanto2o 3ana-xa
JHCOICeHOoU Oymazu U nepa, Koeoa NIaMs He HNpoXooum no 6celi Humu, da
samyxaem uepe3 1—1,5 cm?

Kax ¢ nomowvio Mypagvunoii Kuciomsi 803MOHCHO OMAUYUMb 80JIOKHO KANPOHA
om nascana?

HpaKTI/I‘leCKOC 3aJaHue

Buinonnenue oannoco saoanus pexomenodyemces ocywecmensimes 6 napax. [ns

pabomvi 86am nompeOyomcs 0opazybl MKAHU PA3TUYHO20 80JIOKHUCIO20 COCMABA U
Xumudeckue peaxkmuevl (ayemoH, MypasbUuHds KUCIomd, pacmeop XJIOPYUHKUOOA U
MeOHoammuauHwll, eron). Onupasace Ha npasuia 1adOPamopHoO20 U OpeaHoenmu-
YyecKko20 Memooa, 6am HeoOX00UMO Klaccupuyuposams 0aHHble 00paA3ybl MKAHelU U
onpeoenrums ux 60JOKHUCMbLL cocmas. Pesynrbmamul 3Kcnepumenmos saunecume 6

maobauyy.
Tabauma 13
Onpez{eﬂeHHe BOJIOKHHUCTOI'O COCTaBa TKaAHHU
Ne | O6pazen; | Knaccuduka- Meron onpenene- OpranonenTuyeckuit JlaGoparopHsbIii
n/mf TKaHU LIMs TKaHU HHSI BOJIOKHHUCTOT'O METO]T METO/]T
cocTaBa TpusHak Xapaktep | Xumu- | Peaxums
OIPEICICHUA ropeHusd YeCKUH BOJIOKHa
BOJIOKHUCTOI'O PCaKTUB Ha peak-
COCTaBa THUB
1 2 3 4 5 6 7 8
1

IIposooums onpedeneHue BONOKHUCIO20 COCMABA MKAHU OP2AHOJIeNMUYECKUM
MemoOoM peKOMEHOYemcsl 8 clledyioujeli NoC1e008amenbHOCIU.

1. Oyenusaemcs enewnul 8U0 (Haauuue y MKaHu O1ecKa, NYUUCmocmu, pobixio-
cmu);

2. Onpedensemcs xapakmepucmuxka mKaHu Ha owyns (MsasKkas, NPoxaaoHas,
JHCECMKAs),;

3. Ilposooumcs npoba Ha cmunaemocms (MAano-, CUIbHO-, HECMUHAEMAS),

4. Onpeoensemcs 6uo u Kiacc nepenjiemenusi (J1ecko uil ¢ mpyoom paspoléaent-
CSl 8 CYXOM U MOKPOM COCMOSIHUL),

5. Onpedensemcs U0 8010KHA (21a0K0e, uzgumoe, OJUHHOe, KOPOMKOoe),

6. IIposooumcs npoba na copenue.
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Tema 13. Onpeodenenue 6 mkanu 001601 HUMU, TUUECEOI
U UBHAHOUHOU CIOPOH

Txkanb — 3T0 MaTepua, NOJYyYECHHBIN yTEM MEPEIJIETEHUS ABYX B3aUMHO Mep-
NEHIUKYJISIPHBIX CUCTEM HUTEM.

B 3aBuUCHMOCTH OT CTPYKTYpbI IOBEPXHOCTH U KOJOPUCTUYECKOTO 0OPMIICHUS
TKaHU Pa3JIeNAI0T HA pABHOCTOPOHHHUE U Pa3HOCTOPOHHHUE.

TKAHb
PaBHocTOpOHHSAA Pa3HocTopoHHsAS
O0OHONlUYesAA ogyxnuyeeasn

Puc. 16. Buabl TKaHU 110 TOBEPXHOCTH

] PaBHOCTOPOHHHE TKAHHU — TO TKaHH, Y KOTOPBIX JUIEBAas U U3HAHOYHAS
CTOPOHBI OJMHAKOBBI (MOJIOTHO, CYKHO, OOCTOH, MOIUIMH, MIOTJIaHIKA).
[IpenmyIiiecTBO TaKMX TKaHEW B TOM, UTO U3JEJIHSI MOTYT OBITh MEpeuIo-
BaHBbI;

] Pa3HOCTOPOHHME TKAHM — OTO TKAHW, Y KOTOPBIX JIUIIEBAs U WU3HAHOYHAS
CTOPOHBI PA3JIUYHBI M0 CTPOCHUIO U O(POPMIICHUIO M MOJPA3CISIOTCA Ha
OJIHOJIUIIEBBIC U JIBYXJIUIIEBbIC.

] Oononuuesvle — 3T0 TKAHU, Y KOTOPBIX JIMLIEBAsi CTOPOHA 3HAYUTEILHO
MIPEBOCXOJIUT MO CTPOCHUIO U O(OPMIICHHIO N3HAHOYHYIO CTOPOHY;

1 /Ieyxnuyegvie — 3TO TKAHW, KOTOPHIC UMEIOT PA3JIWYHBIM BUJ JIMIIEBOU H
W3HAHOYHOM MOBEPXHOCTEN, HO MOTYT UCIIOJIL30BaThCSA HA TY U Ha JIPYTYIO
CTOPOHY.
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Onpenenenne B TKAHA HUTHU OCHOBbI H HUTH YTKa

HHUTDb YTKa

/ HHUTH OCHOBBI

Cucrema HUTEHN, UAYIIUX BIOJb TKAHU, HA3bIBAETCS OCHOBOM, 4 CHCTEMA HUTEH,
WIYIIMX TONEPEK TKaHU, - YTKOM. COOTBETCTBEHHO HUTH HA3bIBAIOTCS OCHOBHBIMU U
YTOUYHBIMU.

IIpocHOBKA — 3TO HUTHh OCHOBBI, HUTh JIPYTOrO IIBETA WU 00JIee TOJICTAs.

oA~

~

10.

11.

12,

13.

HpI/I3HaKI/I AJIA onpeae/JIeHud HUTH OCHOBDBI

Ecnu o6pazen TkaHu UMEET KPOMKY, TO MapajlieIbHO KPOMKE HAapaBIJICHbI
HHUTH OCHOBBI, a MEPHEHINKYJISIPHO — HUTH YTKA.

Ecnu oOpazenr TkaHu HE UMEET KPOMKH, TO HAIPaBJICHHE HUTEH OCHOBBI U
yTKa ONPEAEISAIOT PACTKEHUEM: OCHOBA PACTATUBAETCSI MEHBIIIE, YEM YTOK.
[Ipu pactaruBanuu TKaHU, HUTH OCHOBBI U3AIOT O0JIee BHICOKHI, 3BOHKHIA
3BYK, YEM HUTHU yTKA.

Hwutr 0OCHOBBI B TKaHU OOBIYHO 00JIE€ TOHKHE U UMEIOT OOJIBIIIYIO KPYTKY.
Ecnu B TkaHM OHOM CUCTEMOW HUTEH ABJISECTCS KpyUdeHas MpsoKa, a B Apy-
roil — OAMHOYHAS, TO KPYUE€HOU ObIBa€T OOBIYHO HUTH OCHOBBI.

Hutr oCHOBBI B TKaHH PacIiONOkKEHbI 00Jiee paBHOMEPHO, YEM HUTH YTKa,
YTO MOXHO OITPEJEIIUTh, IPOCMOTPEB TKaHb Ha CBET.

B nomyienkoBbIX TKaHSIX, Coiep Kaliux X/0 mpsiKy, OObIYHO X/0 — HUTh yTKa.
B nostymiepcTsHbIX U MOTYJIbHAHBIX TKaHAX C T00aBIeHUuEM X/0 npsixku, X/0
Mpsi’Ka — HUTh OCHOBBI.

B TkaHsX ¢ HauecoM, HalpaBJIEHUE HAYECa BCErJa COBNAAAECT C HAIpaBJie-
HUEM HUTH OCHOBBI.

VY nevaTHpIX TKaHEW C PUCYHKOM B MOJIOCKY, HAIIPaBJICHUE TIOJIOCKUA OOBIYHO
COBMAJACT C HAIIPABJIICHUEM HUTU OCHOBBI.

B KOCTIOMHBIX TKaHSIX C IBETHOM IMPOCHOBKOW, OHA COBITAJIAE€T IO HAIIPAaB-
JIEHUIO C HUTHIO OCHOBBI.

B Tkansx c penabedHoi BbIpaOOTKOM B BUE MOJOC, HAIIPABIECHUE T0JIOC
COBIIAJIA€T C HUTHIO OCHOBBI.

B 11e1KOBBIX TKaHAX HUTH OCHOBBI HE KPYUYEHBIE, @ HUTU YTKA — KPETIOBBIE.
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Ipu3Haku 1J1s1 onpeieieHHsl JIULEBOH CTOPOHbI TKAHU

B TkaHsX ¢ meyaTHBIM PUCYHKOM Ha JIMLEBOM CTOPOHE PUCYHOK BBIPAXKEH sSpUe.
B pa3HoCcTOpOHHUX TKaHSX JIMIIEBas CTOPOHA OoJiee uncTasi, Ha HEl MEHbIIIEe
ne(eKToR.

Ecnu pucyHoOk nepernsieTeHus HeOAMHAKOBBIM, Ha JIMIIEBOM CTOPOHE OH OoJee
YETKWUM, HAPSIAHBINA, YKPAIIAIOIIUN TKAHb.

B BOopcoBO-Hau€CHBIX TKaHSIX BOPC JIMIIEBOM CTOPOHBI O0JIee YIOpsI0YCHHBIMH,
IJIOTHBIM, POBHBIN, YKPAIIAIOIINKM TKAaHb.

B HeoHOPOAHBIX TKAHSX Ha JIMLIEBYIO CTOPOHY BBIBOJST 00Jiee JOPOTHeE BO-
JIOKHA.

B TkaHsX ¢ 1uaroHaneBbIM pyOUHMKOM (capxa) Ha JIMLEBOM CTOPOHE pyOUnK
UJIET CJIEBA HAIIPABO, CHU3Y BBEPX.

Ecnu Ha KpOMKe TKaHU BUIHBI OTBEPCTUA OT KapAOJIEHTBI, TO OHU HAIIPaBJICHbI
C U3HAHOYHOU CTOPOHBI HA JIMLIEBYIO.

Bonpocsl Aj1s1 IOBTOpEeHM S

. /laiime onpedenenus mepmuHam «MKAHbY, «OCHOBAY, KYMOKY», «NPOCHOBKAY.
Ilo kakum npuznaxam 6 mKauHu onpeoensom Iuyeyo CMopony?

. IIpuseoume npumepwvl accopmumenma mxauetl, A8NAOUWUXCA PABHOCTNOPOH-
HUMU U PA3HOCTMOPOHHUMU.

B uem cocmoum omauuue oOHoIUYEGbIX MKAHEU OM 08YXAUYEBLIX?
Hazoeume npusnaxu, onpedensrowjue 8 mxanu HUmMsb OCHOBHI.

IIpakTnyeckoe 3aganue

. s pabomul 6am nompebyromcest Heboavuiue 06pa3yvl MKaAHel pa3iuiHo20 ac-
copmumenma. Onupascov Ha NPU3HAKU, onpederume JUYEBYI0 U USHAHOYHYIO
CMOpPOHbL 8blOpannbIX mKauel. Pe3yiemamul oghopmume 6 ¢hopme mabauywi,
npukpenume 00pazybl MKAHeU USHAHOYHOU CMOPOHOU GHU3 (pazmepom
40x40mm) ¢ suoumvim npuznaxom. Obpazyos mrxamell OOAHCHO ObIMb NO KOJU-
yecmey CMoJbKO e, CKOIbKO NPUSHAKOE ONnpedeieHuUs TUYesoli U USHAHOYHOLL
CMOpoH 8bl 3Haeme (He meree 6).
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TabOmuna 14

OmnpenesieHue B TKAHU JTHIEBOH CTOPOHBI

Ne OO6pa3er; TkaHH [Ipusnak onpeaeneHust JULEBOW WM U3HAHOYHOU CTO-
n/m POHBI
1 2 3
1 4 0-vive— =
F 3
=
s
(—2
<
b

2. Jlannoe 3a0anue pekomeHOyemcs 8blNOAHAMb 6 napax. /s pabomul 6am no-
mpebdytomces Heboabulue 0opazyvl MKaueu paziuiunozo accopmumenma. Onu-
Pascy HA NPU3HAKU, onpeoerume 68 MKAHAX HUMb OCHO8bl U HUmb ymka. Pe-
3ynemamsl oopmume 8 ghopme mabauyvl, npukpenume oopasybl MKaHel, psi-
00OM C KOMOPbIMU CIMPENKAMU YKAdCUmMe pacnonodxcerue Humu ocnogsl. C 08yx
cmopon obpaszya mrxanu (pasmepom 50x50mm) na paccmosnuu 10 mm uzéne-
Kume HUmMu OCHO8bl U ymka. Mx npumenume 01 pacno3Hasanusi 60JOKHUCMO-
20 cocmaesa (no xapakmepy 20peHus) uiu kavecmea u cmpoerusi Humeu. O0-
Ppa3yoe mrauel ¢ OnpeoensiouUMU NPUSHAKAMU 00IHCHO Obimb He meHee 1 ().

Taomuna 15
OnpenesieHue B TKAHU HUTH OCHOBBI
NQ O6p2136].[ TKAaHHU HpI/I3HaK OHpC,Z[eHeHI/IH HHUTHU OCHOBBI
/o
1 2 3

SU MM

B
™

H.O.

50 MM

=
el

Tema 14. Tkaukue nepennemenus

OnHOM M3 OCHOBHBIX XAaPAKTEPUCTUK TEKCTUIBHOTO MaTepuaja SIBJISETCS Iepe-
IVIeTeHUe — TMOPAJIOK PACIIONIOXKEHUSI HUTEeW B TKaHU. OT BUJA NMEPETVICTEHUS 3aBU-
CUT BHEIIHMA BUJ Marepuaina, (akTypa JUIEBON MMOBEPXHOCTH, TOJIIMHA, OJECK,
MIPOYHOCTh, PACTSIKUMOCTD, OCBIIIAEMOCTh U yCaJIKa.

B 3aBHCMMOCTM OT CJOXXHOCTH MEPEIJIETCHUSI MAENATCA Ha YEThIpe Kiacca

(puc.17).
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Tkankue neperieTeHus, Kak MmpaBuiio, M300pakaroTcs rpauuecku B BUAEC KB -
paTa ¢ pa3MEUYEHHBIMU KJIETOYKAMHU, C MPUMEHEHHUEM CIEAYIONIMX YCIOBHBIX 000-
3HAYECHUU:

- BEPTUKAIBHBIN PsiJ] KIETOK 0003HAYAET HUTh OCHOBBI;
- TOPU3OHTAJIBHBIN PSiJl — HUTh YTKA;
- 3alITPUXOBaHHAs KJIETKa 0003HAa4YaeT HUTh OCHOBBI, KOTOPAasi BBIXOJUT Ha MO-
BEPXHOCTh MaTepHaJIa.
Hutn OCHOBBI U yTKa, MOCIEA0BATEIBHO NEPEIUIETAIOIINECS APYT C APYTOM B OII-
peIeIeHHOM MOpsIKE, 00pa3yIOT MOBTOPSIONIUCS pUCYHOK — pannopt (R), T.e. Mu-
HUMAJIbHOE KOJIMYECTBO HUTEHM, HEOOXOAUMOE JIJIsl 3aKOHYEHHOT'O TKAIIKOTO PUCYHKA.
Paznuuarot pannopt no 0CHOBE U PanmopT IO yTKY:
Ro — 3TO KOTM4YECTBO OCHOBHBIX HUTEH, 00pa3yIOIIHNX PUCYHOK;

Ry — 9TO KOJIM4ECTBO YTOUHBIX HUTEH, 00Pa3yIOMIUX PUCYHOK.

CornacHo kmaccu(puKaIuu, moApoOHO paCCMOTPEHBI CXEMBI U MPEACTABICHBI
CBEJICHUS O MEPEIUICTCHUSAX B Ta0Iu4yHOM popme (Tadi. 16, 17).

Tabmuma 16
CxeMbI B HEKOTOPbIC¢ CBCACHHSA O NICPCIVICTCHUAX
Ne Cxema neperuieTeHust XapakTepucTHKa Baemnuii Bujx AccopTHMeHT Panmopr mne-
nepernJieTeHust TKaHU TKAHH penieTeHus
1 2 3 4 5 6
IIpocrthie
1 IHonommusanoe Xapakrepuzyercsi | TkaHb UMEET C JIMLEe- [onotHo, Ro=Ry =2
YacThIM IEeperie- BOI1 1 U3HAHOYHOM 0s13b, CHUTEII,
TEHHEM HHUTEH OC- CTOPOHBI OAMHAKOBYIO, | Oatuct, Oop-
HOBBI M HUTEH yTKa | POBHYIO IOBEPXHOCTh. | TOBKA, KpeIl-
B LIaXMaTHOM I10- TKaHb NpoYHast, Majo- mmdoH,
paaxe pacTsbkuMasi, TOHKasi, | KperaelnH
CMUHaeTcs,
MaJIo OChINAeTCs
R=2
2 Cap.ucee oe Xapakrepusyercs | Tkaub umeeT quarona- | oaknagounsie, Ro = 2 /1;3 /1;4/1
MEHBIIUM KOIUYe- JICBBIA PYOYHK, HITY- maaTenbHele, Ry = Y5; V55
CTBOM HHUTEH OCHO- Ui LIEJIKOBBIE, = Y4
BBl M HUTEH yTKa. | CJIeBa HA IPAaBO, CHU3Y | [DKUHCOBBIE = TJI€, YUCIIU-
OcHoBHas capa  BBepX (II0J YoM 450). TeJb- KOJH-
- Py6unk obpa3yercs 3a 9YeCTBO OC-
HAa JIMEBOW CTOPO- | CUET CMEIICHHUS Iepe- HOBHBIX TIe-
HE MPeo0NalaloT | KPBITUH HA OJHY HUTB. PEKpBITHIA;
OCHOBHbBIE HUTH; Txanp Ooee TonCTas, 3HAMEHATeJIb-
YTOYHAsI capKa — IUIOTHAs, TSXKeas, KOJINYECTBO
mpeodaagaroT rJagKas 1 CTOMKast K YTOUHBIX
YTOYHBIE HUTH. HCTUpPaHUI0. Msrkas, MEePEKPHITHI
v, AMaCTUIHASI, PACTSIKU-
Ry = Masi, XOpPOLIO Iparnupy-
eTcst
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[Tponomxenue Tabdia. 16

R():Ry:4

OTO ABOWHOE WIIN
TPOMHOE MOJIOTHSAHOE
NeperieTeHUue

MaTHOM TOpPSJKE.
IInorHBIE, HOCTATOY-
HO MSATKHE, 1aCTHY-
HbI€, OCBITIAEMBbI, pac-

TSHKMMBI

2 3 4 5 6
Xapakrepuszyercs pea- | TKaHb HMEET POBHYIO Carun, R =22, 2, I3
Camunogoge KHM TIepEIUICTCHUEM U TIAJKYI0 TIOBEpPX- [OKI04HbIE 8/3; 8/5 M T.]I.
HUTEW OCHOBHI M HUTEH HOCTh. O0NanaroT TKaHW, He-  |Tne,
yTKa. MOBBINICHHOM IOT- KOTOpBIC  |YHCIIUTEIh-
[Mpeobnanarot yroy- HOCTBIO IO YTKY, JIPAITbI KOJIMYECTBO
HBIC TICPEKPBITHS. 0oJiee TUIOTHBIEC, TOJ- HUTEH B par-
B panmopre He MeHee 5 CTBIC, TSDKEJIBIC, opTe;
HUTEHU, U3 KOTOPBIX CTOMKHU K UCTHPA- 3HaAMEHAaTeIb-
HUTH OCHOBBI TOJIEKO HUro. MsTKue, 37a- KOJIMIECTBO
onHa CTHYHBIE, HO OCHITIA- HUTEU CIBUTA
; IOTCS ¥ CKOJIB3SIT B TIOCTIEAYIOMIEM
‘ TOPI30HTANEHOM
= 7/ 2 psny
Xapakrepuszyercsa pel- | TkaHb IMEET POBHYIO Arnac, R =122, I3
maacuage KHM TI€PEIUIETCHHEM U TJIaJKYIO IIOBEpX- | Kpem-catuH, 8/3; 85 u 1.1
HUTEH OCHOBHI M HUTEH HOCcTh. O0MamaroT TOAKIMAN0YHbIE [r]Ie,
yTKa. MOBBINICHHOM IOT- TKaHU HCITUTEITb-
IIpeobnanatoT OCHOB- HOCTBIO TI0 OCHOBE, (x/6, MbHS-  [KOJTMYESCTBO
HBIC TIEPEKPBITHS. 0oJiee TUIOTHBIC, TOJI- HbIE, IIeNI-  [HUTEH B parn-
B pannopre e meHee 5 CTBIE, TSKEIIBIC, KOBBIC) ropre;
HUTEH, U3 KOTOPBIX CTOMKH K MCTHpa- BHaAMEHATEb-
HUTH yTKa TOJBKO OJHA HUIO. OJIMYECTBO
Msrkue, 31acTHY- WUTEN CIBUra
HBIE, HO OCHIMAIOTCS TOCTe Iy OIIEeM
v U CKOJIB3ST OpPHU30HTATHEHOM
R= 5/ 3 STy
MeJjikoy3opuyartbie
Hpou3300nbte om npocmaslx
Pencosoe Xapakrepuzyercs ya- Msrkue, IOTHEIE, [natensuee, |[Ro =2
JUHEHHBIM OCHOBHEIM | TIPOYHEIC MPH pacTs- | KocTioMHBIE |Ry =4
WIHM yTOYHBIM IIEpe- JKEHUMU. TKaHH (iio-
KPBITHEM TOJIOTHSHOTO PyOuunk B netassix Hellb, peric,
HepervIeTeHUs KpOsi I0JDKCH UMETh Kkper-gait)
MIPU COXPAHCHUH pPac- ompeieNnéHHOe Ha-
MOJIOXKCHHUS B IIaXMaT- TpaBJCHUE
HOM TMOPSIJIKE
‘ Ro = 2
\d Ry =4
Pozoscka (cpooemypo- Xapakrepusyercs of- Txanp uMeeT Ha 110- Xnomuato- Ro=Ry=4;6
HOBPEMEHHBIM Iepe- BEPXHOCTH Yepe- OyMakHas U
60¢) TUIETCHUEM JBYX WU JYIOIIUECS MPSIMO- TbHSHAS
TPEX OCHOBHBIX H YTOJIbHUKH U3 OC- POroXKKa,
CTOJIbKHX K€ YTOYHBIX HOBHBIX M YTOYHBIX LIEJIKOBBIC
HUTEH. NIEPEKPBITUH B ILIAX- TKaHU
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[Tponomxenue Tabdia. 16

2 3 4 5 6
Ycunennasn capica Xapaktepusyercs Ha- | TkaHb uMeeT quarona- | Koctiomubie,  Ro= 5.
IUIaTCIbHBIC, = Ro= /3;/4

JIMYUEM IIHUPOKUX JI

€BbIil pyOUHK, HITY-

neperuieTeHui. baszo-
BBIM SIBJII€TCS CIIOK-
HOE CapKeBOE Iepe-

IUIETCHHE

penbedHBIX AnaroHa- i noaxnagounsie. Ro = “/2; °/3
< JIeld, He UMEeeT O/IU- ClleBa HANpaBo, CHU- | ILEJIKOBBIE U
HOYHBIX MEPEKPBITHIA. | 3y BBepX (IO yriIoM XJIOMYaTo-
MosxeT ObITh OCHOB- 450). Txans Oonee OyMaxHbIe
HOM{, YTOUYHOH U paBHO- TOJICTAs, TUIOTHAS, TKaHU
CTOpOHHEU TSDKeTast, TaaKas u
CTOMKas K uCTHpa-
HHMIO. MsrKkas, diia-
CTHYHAS, PACTSKU-
‘ Masi, XOPOIIO JPariy-
0="l3 pyercs
XapakrepusyeTcs Ha- | TKaHb MMeeT Juarona- | KOCTIOMHEIE, Ro=°/2 - /7
-« Caopicnaica "i'lfa- JIMYHEM B PaIopTe JIeBbIe pyOUYHKH, Uy- | IUIATeNbHbIE 412115
HECKOJIbKUX JAHAaroHa- e TKaHU
Jel pa3TUYHOM mHpH- | cJeBa HAllpaBoO, CHH-
HBL. 3y BBEpX (MO YoM
MosxeT OBITh OCHOB- 450). Tkanb 6onee
HOH, YTOYHOU ¥ PaBHO- TOJICTAA, TUTOTHAS,
CTOpPOHHEH TsDKeTast, TIaaKas u
CTOIKast K UCTHpa-
HHMI0. MsrKas, diia-
CTHYHAS, PACTSKU-
l Masi, XOpOILO Jpanu-
Ro=3l2 s pyercst
9 Jlomanasn capoica XapakTepusyercs u3- TxaHb UMeeT Ha 110- Xnomuaro- | Ro=¢/4uT.m.
MEHEHHEM HalpaBlie- | BEPXHOCTH IPOJAOIb- | OyMaxKHble U
HUSI THaroHalel cap)kKd | HBIE TOJIOCKH U3 Ue- IIepCTSHBIE
IOJT YTJIOM 900, B pe- PEAYIOMIHUXCS OCHOB- KOCTIOMHBIE
‘ 3yNbTaTe 4ero o0pasy- | HBIX M YTOYHBIX IIe- U HEKOTO-
E~ €TCsI PICYHOK B BHJIC PEKPBITHI pBIC TTATBTO-
€JI0YKH BbIC TKAHH
"
Ro = 4/4
Kombunuposannwvie
10 Penno e¢ Hble: 1aro- Xapakrtepusyercst yBe- | Tkanb umeer Bbilyk- | KocTioMHbIe,  3aBUCHUT OT
JMYEHUEM CJIBUTA pall- | Jble peldbedHbIe py0- | IaJbTOBBIC, = IOBEPXHOCTH
HAJIEBOC MOPTAa WK CIOKEHHEM | YHKH, HIYIIHe KPYTO | IDIANICBBIC H TKaHU
JIBYX PaINIOpPTOB pas- BBEPX. TKAHH IS
JIUYHBIX CAPIKEBBIX TxaHb IOTHAS, TSI- BEJIOMCTBEHHOH
JKelasi, JKecTKast, Ma- OJICIKTBI

JIopacTsHKUMas,
CpelHel TOJNIIMHBI
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Okonuyanue Tadmn. 16

1 2 3 4 5 6
11 BadesbHOE XapakTepusyercs Ha- Txanb umeet y3op u3 | I[lomoTeHeunsle 3aBHCHT OT
i JUYMEM Ha TIOBEPXHO- | MPSMOYTOJIBHBIX sue- TKaHH MOBEPXHOCTH
CTH TKaHHU s4eeK, Ipa- €K ¢ yriryOnéHHou TKaHH
HU KOTOPBIX BBICTYTIA- cepenunoi. Obnana-
10T (JUITMHHBIE TIepe- 10T BBICOKOH I'MI'pO-
KPBITHS), @ CepeinHa CKOITMYHOCTBIO
yrity6neHa (KOopoTkue
HEePEKPhITUS)
Ro =8
12 erl’l08 ble Xapaxrepusyercs pa3- | Tkanp umeer Menko- | KocTromuble 3aBUCHT OT
OpOCaHHBIMHM 1O JIIE- | 3EPHUCTYIO ITOBEPX- W IJIaTeNb- = MOBEPXHOCTH
BOM TMOBEPXHOCTH TKa- | HOCTb. JJIaCTHYHA, HBIC TKAHU TKaHU
HU yIJIMHEHHBIX TIEpe- NnpoyYHas, ynpyrasd,
< KPBITHH WM COUYETaHH- MaJIoOCMUHaeMasl,
€M JIBYX IeperuieTe- XOpOIIO ApAIUpyeT-
HI/II71, Mpuaarmux mo- Cs1, HC BBI3bIBACT 3a-
BEPXHOCTU TKAaHU M€~ | TPYJHEHUM IIpU pac-
KO3epHUCTHIN Buj. ba- KpoO€, HO CUJIBHO
30BBIM SIBJISIETCS O~ OCBITIAETCS
JIOTHSIHOE TIepeIuieTe-
‘L HHUE
Ro = Ry =8
Tabnuua 17
Ne CxeMa nepernieTeHusi TKAHU XapakTepucTuka ACCOPTHMMEHT TKaHel
nepenJeTeHus
1 2 3 4
Cnooicrole
1 Jleyxcnoiinvie O6pasyrorcs u3 4eTbIpéx | TOICThIE, TIOTHEIE,
WJIK OSTH CUCTEM HUTEH: TSXKEJBIE,
(B IB€ OCHOBEI U JIBa YTKA WJIA| BBICOKOU3HOCO-
4 BepxH Okaicho Baps ke ABC OCHOBBI U TPU YTKaA. CTOHUKHUC, TCIIJIO3a-
- Pesynprar: 1Ba caMOCTOSI- | IIUTHBIE TOHKOCY-
s - -
N . % ~ s TCJIBHBIX ITOJIOTHA, PACIIO- | KOHHBIC TaJIbTOBBIC,
) LT Ocsobo wuenan JIOKEHHEBIX OJHO HaJ Ipy- KOCTIOMHO-
- - THM U CBA3aHHBIX MCKIAY IJ1aTbCBBIC TKAHU
on N /T TTT\ co6031 OAHOI 13 CHCTEM
(LEET {hasb HUTCHU MUK CIICHIUMAJIBHOU
HUTBIO OCHOBbI
- P
\ N — 3 Donpbo npusurmos
\( (LLETS
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Oxonyanue tabdma.17

2

3

4

06‘”08080p€08bl€

OO0pa3yroTcs U3 MATH CUCTEM
HUTEH: TPEX OCHOB M IBYX
yTKOB. J[Be OCHOBBI U JIBa yTKa
00pa3yroT JIBa CAMOCTOSI TEb-
HBIX TIOJIOTHA, CBSI3aHHBIX
TpeThel (BOPCOBOI) OCHOBOMH,

Tkanu ¢ Bopcom
13 HAaTypaJbHOTO
IIeJIKA WK UCKYC-
CTBEHHBIX HUTCH
BEICOTOU 10 2 MM
y 6apxara, oT 2 10

KOTOPYIO pa3pesaeT noreped- 4MM
HBII HOX, pa3zesst U 00pasys y IUTIOIIIA,
antmincosmlin Bl R JIBa BOPCOBBIX MOJIOTHA ooiree 10MMm
7 — BEPCIOAN OHIRN. I — YIOK 4 — NPYTOK (), peaax (0) Y UCKYCCTBCHHOI'O
Mexa
Ymounoeopcosuvie OO0pa3yroTces U3 TpEX CUCTEM Xnomyaro-

Ymok Bopcobeu

_’{:_\;& »

Q\ Pa3pes bopca
. Ymok Kopexsou

. Ymok kopewHol

HUTEW: OCHOBBI U YTKa (TPyHT
TKaHU IMOJIOTHAHOTI'O IICPEILIIC-
TCHUs), U BOPCOBOT'O yTKa,
00pa3yIoniero yJyIMtHEeHHbBIE
MEPEKPBITHUS 110 YTKY, KOTO-
pBIe B IpOLIeCCe OTICIKHU pa3-
pe3arTcs 1 00pa3yrT BOPCO-

BYIO IIOBCPXHOCTDH

OyMaKHbI€ TKaHU
C BOPCOM OKOJIO
ImMM — momy6ap-
xar, B BUJie pyo-
YHUKOB JTI000i
[IIUPUHBI - BEJTHBET

Maxpoevie

(OOpa3yroTCs OJTHOM U3 CUCTEM
HUTEH, BEIBOIS HA MTOBEPX-
HOCTh TKaHH TIETIIN pa3jiny-

HOMU BBICOTEI

Txanb 115 moso-
TEHEll, XaJlaTOB U
JIp., XOPOILIO BIIU-
THIBAIOT BJIAry

Ilepesusounvie

OO0pa3yroTcs U3 IByX CHCTEM
HUTEH OCHOBBI CTOEBOU U
NIEPEBUBOYHOM, U OJTHOM CHUC-
TeMbl HUTeH yTka. CtoeBas
HUTH — TPYHT, OKOJIO KOTOPOTO
[EPEBUBAIOTCA [IEPEBUBOYHbIE

(nnu axypHbIE)

Pasnuynble TKaHU
C @XKYpPHBIMH pHU-
CyHKaMH

Kpynnoyzopuamuie

OO0pa3yeTcs U3 IByX CHCTEM
HUTEN COYETaHUEM IPO-
CTBIX, IPOU3BOAHBIX U KOM-
OMHHUPOBAHHBIX MEpeTIeTe-
HUM Ha TKAIIKUX CTAHKaX C
YKAKKapJA0BOW MAIIMHOM,
00pasys pa3nTu4IHbIC Y30PbI,
OpHAMEHTBHI, [[BETOYHbIE

KOMITIO3UIIUU U OP.

KaxkapmoBbie

TKaHH, CKaTep-

TH, TIOJIOTEHIIA,
cangeTky;
XJIOMYaTo-

OyMaKHbIE U
IIeJIKOBbIE TKa-
HU
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BOHpOCbI U 3aJaHus OJId NOBTOPCHUA

1. Jlaiime onpedenenue noHAMUAM «MKAHbY, «Nepeniemenuey, «nepekpovimuey,
«Cco8U2», KPannopmy.
2. Knaccugpuxayua mxayxux nepeniemenuti. Onuwiume 0CHOBHble 8UObL Nepenjieme-
HUT, OMHOCAWUECS K NPOCMbIM U MEIKOY30PUAMbIM.
3. Kaxue nepennemenusi OmHOCAMCA K CIONCHBIM U KPYNHOY30pUAMbIM?
4. B uem omauuue menkoy3opuamsix Om KpynHoy30pUamvlx nepenjiemeHui?
5. Ilo kakomy npusnaxy mraykue nepenjiemeHus OMHOCAM K KIACCY CIOHCHBIX?
6. 3apucyume cxemwi nepenﬂemeﬂuu

a) capacesoe ¢ pannopmom - Ry, = /1, Ry =7,

6) camunoeoe ¢ pannopmom - R = /2,

8) amaacnoe ¢ pannopmom - R = '/[3;

2) ycunenHas capaica ¢ pannopmom - Ry = /4,

0) cnodicnas capaica ¢ pannopmom - Ry = 311 -211- s,

IIpakTHyeckoe 3a1anue

Hannoe 3a0anue pexomendyemcs 8blnOaHAMb 6 napax. [[ns pabomsi éam no-
mpebylomcesi 00paszybl MKauell pasiuiHo20 Accopmumenma u cmpykmypwi. Paccmam-
PUBasi MKaHb noo JYNOU U U3GTeKAsl CO CMOPOHbL OCHOBbL U CO CMOPOHbL YMKA HUMU,
HeoOX00UMO Onpedenums 6ud U KIACC nepenjiemenus, evicuumamos pannopm. Pe-
3YIbMaAmyvl 3aHOCAMCA 8 MAbAUYY C NPUKpenjieHuem oopasya mKaHu U 3apucosKoll
cxemul (maba. 18).

Tabmuma 18
Onpez{e.ﬂeHI/Ie B TKAHM KJj1acCca 1 BUAA NMEPCIJICTCHUA
No OO6pa3zerr TKaHH Knacc u Buj Cxema Panmoprt neperuie-
/11 TIEPETUICTCHHS TeperIeTeHUs TCHUS
1 2 3 4 5

1 [* 50 v

P
-

50 Mmm

il

Tema 15. Ceoiicmea mkaneit

CBoiicTBa TEKCTUIIBHBIX MaTEpPHATIOB UMEIOT OOJIBIIOE 3HAYCHHE HAa BCEX JTa-
nax IMPOU3BOJICTBA MIBEHHOTO M3/IEIHs, OTBEUYAIOIIEr0 TPEOOBAHUSM M3TOTOBJICHUS U
AKCIUTYaTalK U3IeIHS.

CBoiicTBa TEKCTUIIHHBIX MAaTEPHAIOB MOXKHO Kiaccudumuponats (puc. 18).
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IKHACCI/ICDI/IKALU/IH CBOMCTB TEKCTHJIbHBIX MATEPHAHOBI

\
\
|

P i . - ~ ) - - ) — .
[reomeTpuuekne| [Mexannveckue || (usuyeckue | [TexHonormucckue| [ onTmucckue |
: | :
! !
TOJILIHHA [TipOTTHOCTE | THIPOCKOMIMHOCTE ] [ TPCHHEC H LECTKOCTh
| { S IO a
l. L | l‘l’l\l(')l"’]CMOCTb | CROXM e HHe) | HBCT
mnpna [yaruHcHHNC | al ‘; T :
| L - MOBPEKACHHE TKAHH
- YT 10 ol " -
[CMHHAECMOCTS | [_BOJOYMOpHOCTE | Hraoit (mpopySaeMocTs)
" ‘ Y I OJICCK
AMHCTHAA 1 (apamipyesiocts | | npommacn;o}c*rb | rconporneacHie
MOBCPXHOCTHAA eit eMewe
,l R ’ Y 1 [ TENI03aHTHOCTD | CHRIEE RAseIIRIang KOJOPHUT
MJI0THOCTh M3IHOC H 7 (Pa3aBUTacMOCTh,
H3HOCOCTOMKOCTD aMOC
= [SACKTPHIVEMOCTS | QCRINACMOCTE)
I
COMPOTHBICHUE
TKAHH PCIAHUIO
CIOCOOHOCTL K
(popmosanuio npu BTO

Puc. 18. Kinaccnpukannsi CBOMCTB TEKCTHIBHBIX MATEPUAJIOB

I. 'eomeTpruyeckue CBOMCTBA — 3TO CBOMCTBA, XapaKTEPUIYIOIIUE
BHEIIHUW BUJI TEKCTWJIBHOTO MaTepurala.

1. ToamuHaa TKaHU (MM) — MOKa3aTeNb, OKA3bIBAIOMIHMK OOJIBIIIOE BIUSHUE HA
e Ha3HaueHue U 00pabOTKy W3MEusl, 3aBUCUT OT JIMHEHHOMN TUIOTHOCTH TPSDKH, €€
KPYTKH, NEPEIJICTCHUSI HUTEW, MJIOTHOCTA M XapakTepa OTAENKU. ToJuHa — 3TO
paccTosiHUE MEXK]Ty HanbOoJiee BRICTYNAIOIMMK y4aCTKaMU HUTEH C JIMLIEBOM 1 U3HA-
HOYHOM CTOPOHBI TKaHU U KoJiedaercs oT 0,1Mm 10 5 MMm.

TosniuHa TKAHU MOXET OBITh PA3JTMYHON B 3aBUCUMOCTH OT BHUJA NEperieTe-
HUS: HauMEHbIAsd — TKaHU TMOJIOTHSHOTO TEperyieTeHusl, OoJbllias — CaTUHOBOTO,
CapKEBOT0, MEJIKOY30pUaTOro, HAaMOOJbIIAs — CJI0XKHBIX MEPEIJICTEHUM.

OtnenoyHble MPOLECCHI BIUSIOT Ha TOJNIIMHY TKAHU: BaJKa U BOPCOBAHUE
YTOJIIIAIOT TKaHb; MPECCOBAHUE U KaJaHIPOBAHUE YTOHBILIAOT.

Yewm ToJIIIIE TKAHB, TEM BBIIIE €€ TEIUIO3AIMTHBIE CBOMCTBA, IIPOYHOCTh, U3HO-
COCTOMKOCTb. TOMNIIMHA TKaHW BIWSET Ha BHIOOP MOJIETTH U TEXHOJIOTHYECKYIO 00pa-
OO0TKY U3IeTusl.

2. lllupuna TkaHu (cM) — MOKa3aTesab, OT KOTOPOTO 3aBUCUT YHCIJIO TIOTOHHBIX
METPOB, HEOOXOIUMBIX JjIsi packpos u3aenus. lllupuHa — 3TO paccTosiHuE MEXIY
KpPOMKaMH TKaHU. Packpoil TkaHu ynoOHee OCYIIECTBISATh MPU PAlMOHATIBLHOM M-
pune Tkanu (yanie 150cm), mpu KOTOPO# MOMy4aeTcsi MUHUMAJIBHOE KOJUYECTBO OT-
XOJ0B, T.H. MEKJICKAJIbHBIX BBIIIA0B.
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Bonbimoe 3HavueHWe A1 SKOHOMUYHOTO WCIIOJIb30BAHUS TKAaHU UMeEET e€ paB-
HOMEPHOCTH TI0 IIMPUHE BCETO KycKa. HepaBHOMEpHOCTH yBenmumBaeT % MexIe-
KaJIbHBIX BBINTAJIOB TIPH PACKPOE.

3. iuHa TKaHu (M) — TIOKa3aTeNb, OT KOTOPOTO 3aBUCUT YHCIIO TTOTOHHBIX
METPOB, HEOOXOUMBIX JJI pacKpos m3aenus. J[JimHa — 3TO paccTOsSHUE OT OHOTO
KOHIIa KycKa TKaHH 10 Jpyroro. M3mepstoT Ha CTOJe WMIM Ha OpakOBOYHO-
M3MEPUTETLHOM CTaHKe (Ha MPOU3BOJICTBE). bolbilioe 3HaueHne MEET OTCYTCTBHUE B
KyCKe TKaHU Je(EeKTOB, TP HAJTUIUHU ACPEKTOB KYCOK pa3pe3aroT Ha OTPE3bI.

4. TloBepXHOCTHAsi NJIOTHOCTh TKAaHM — IIOKa3aTelb, XapaKTEPU3YIOIIHMA
MacCy EAWHUIIBI IUIONIAA. 3aBUCUT OT TOJIIWHBI OCHOBHBIX W YTOYHBIX HHUTEH,
IJIOTHOCTH TKAaHHW M XapakTepa OTAeNKHU. [lociie mpoMBbIBKH, OTBapUBaHUS, OCICHHUS
CypOBO# TKaHU IJIOTHOCTh YMEHBIIIACTCS; TIOCIIC BAJTKH, allIIPETUPOBAHMUS, ICYATAHUS
yBenunuuBaeTcs. OT MOBEPXHOCTHON MJIOTHOCTH TKAHU 3aBUCHUT e Ha3HAUCHUE

Omnpenensiercs MmyTeM B3BEIIMBaHMS oOpasila TKaHU U pacueTta 1o Gopmyie:

M=m-1000-1000/(LB),

20e M- nosepxnocmmas niomHoCMb MKAHU, o/
M- macca obpazya mxanu, 2;
L- onuna obpaszya mxanu, mm;
B- wupuna obpazya mxanu, mm.

5. O0béMHAas IVIOTHOCTH (Macca) TKAHM — Macca lem® TKaHH, T. 3aBUCHUT OT
00BbEMHOIM MacChl BOJIOKOH U MOPUCTOCTH TKAaHU M XapaKTepU3yeT €€ Terio3alluT-
Hble cBoMcTBa. UeM HMKe 00bEMHAS IIOTHOCTh TKAHU, TEM JIyUlle €€ TermIo3aluT-
HbIC CBOMCTBA.

5 = M/ (1000h),

. 3.
20e 0 — 00bEMHAA NIOMHOCIb MKAHU, 2/cM”
M — nosepxnocmuas niomHOCmMb MKAHU,

2.
e/m”; h — monwuna mxanu, mm.

Il. Mexanuveckue CBOICTBA — TO KOMIUIEKC CBOWCTB, XapaKTEpHU3YIOIIUX
OTHOIIIEHUE TEKCTHJIBHOTO MaTeprajia K ACHCTBUIO TIPUIIOKCHHBIX BHEITHUX CHUJI, Ha-
IPY30K, MOJT IEHCTBUEM KOTOPBIX MaTepuai neOpMHUpPYETCs, T.€. MCHSIET pa3Mephl U
dbopmy.

XapakTepuCTUKH MEXaHWYECKUX CBOWCTB B 3aBHCHUMOCTH OT XapakTepa Je-
dbopmanmu noapazaensroTces Ha tumnbl (knaccudukanus [ H. Kykuna): pacmsorcenue,
uzeub, cocamue, Kpyuerue, XapakKTEPUCTUKU KaXKJOTO U3 KOTOPBIX JEISATCS Ha 3
knacca: 1 — nonyyuxnossvie; 2 — oOnoyuknosvie, 3 — MHo2oyuka08vle. 110THBIN UK
MEXaHUYECKOTO BO3JCHCTBUS BKIIOUACT «HATPY3Ka-pas3rpy3Ka-oTabix». B 3aBucumo-
CTH OT TOTO, 3aKOHYIJICS ITUKJ C pa3pylIeHUEeM WJIW 0e3 pa3pyIICHHS, BBIICISIOT 2
MOJIKJIacca XapakTEePUCTHK: paspviéHble U HEPA3pPblEHbLE.

1. IIpoYHOCTb — OJTHO W3 BAXKHEWILIMX CBOMCTB, BIMSIOUIMX HAa Ka4€CTBO TKa-
HU, KOTOPOE XapaKTEePU3YETCs MPEAeIIOM MPOYHOCTH TP PACTHKCHUN, Pa3IupPaHUH
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Y IPOJABIMBAHMM JI0 pa3pylieHuss maTtepuana. Onpenensercs Ha pa3pbIBHOW MaIlv-
HE U u3MepsieTcs B ekanbloToHax (aaH).

IIpOYHOCTH TKAaHU 3aBHCUT OT BOJIOKHHUCTOIO COCTABa, CTPYKTYPBI NPSKU, BU-
Jla MEpEeIIeTEHUsI U XapakTepa OTAEJKH TKAHHW: BBICOKOM MPOYHOCTBIO 00JIaJaroT
TKaHU W3 TOJICTOM, MOBBIIIEHHOW KPYTKH IPSDKU; IUIOTHBIE, C YACTHIM MEPEIICTCHH -
€M HUTEN OCHOBBI U yTKA; IPOLIEAIINE OTAEIKY, YCHIMBAIOIINE NPOYHOCTh (Mepce-
pu3anus, annpeTupoBaHue).

2. PacTszkuMocThb (yVIMHeHHe) — YBEJIMUEHUE JUIMHBI TKAaHU NOJ AeCTBHEM
pPACTATUBAOIIMX YCWIMM. OTO CBOWCTBO, XapaKTEPHU3YIOLIEECS COMNPOTHBICHHEM
TEKCTWJIBHOI'O MaTepuana BO3JCHCTBUIO pPACTATMBAIOIIMX ycwinid. Uem OObIIyIO
Pa3pBIBHYIO HAIPy3Ky BBIAEPKUBAET TKaHb, TEM BBIIIE €€ COITPOTUBIISAEMOCTbD.

VY 1nMHEeHne TKaHU 3aBHCUT OT BOJIOKHUCTOI'O COCTaBa, CTPYKTYPBI IPSIKHU, BU-
Jla TIEPEIUIETEHUSI W XapakTepa OTHEIKA TKaHHW. boiee pacTsKUMBIMHU SABISIOTCS
IUIOTHBIE, MOJOTHSAHOIO MEPEIUIETeHHUs] TKaHW, BbIPAOOTAHHBIE U3 BOJIOKOH, 00a-
JAoMuX O0oapmUM yaauHeHueM. OTAeNnoYHbIe ONepali NIPUBOJIAT K COKPAILIEHUIO
YIUIMHEHUS 110 OCHOBE, HO YBEJIMYMUBAIOT 110 YTKY.

Bo Bpemst onpenieneHus pa3peIBHOM Harpy3ku Ha pa3pbIBHOM MallIMHE ONpese-
JSAOT yJIMHEHHWE TKAHW. Y UIMHEHHE TKaHW Ha MOMEHT pa3pblBa Ha3bIBACTCS pas-
PbI8HBIM YONUHEHUeM 1 BBIPAXXAETCS B MPOLEHTHOM COOTHOIICHUHU OT MEepBOHAYAJIb-
HOW JJIMHBL. Y]UIMHEHHE /10 MOMEHTa pPa3pblBa HA3BIBACTCS HNOIHLIM VOIUHEHUEM.
Ecnu mpu nmodydYeHuu MNOJHOTO YUIMHEHMS CHSTh PAcTATMBAIOLLYI0 HArpys3Ky, TO
YacTh yAJUHEHUS B Ty )K€ MUHYTY HMCYE3HET, 3TO TaK Ha3bIBAEMOE ynpyzoe yoauHe-
Hue. YacTb yIIMHEHMs], KOTOpasi UCUE3HET Yepe3 HEKOTOPOe BpeMsi, OyNIeT SIBISTHCS
anacmuyeckum yonurenuem. OCTaBIIASICS YACTh — 3TO AIACMUYecKoe (0cmamoyHoe)
YONuUHeHue.

Yem OoJibllie ynpyroe yJIJIMHEHUE TKaHU, TEM BbIIE €€ KauyecTBO (MEHbIIE
MHETCSI; XOPOIIO COXpaHsSIEeTCs U3HOCOCTOMKOCTh U popma onexel). Ho Tkanu, 00-
Janaronye OoNbIION yNpPyTroCThIO, CO3JAI0T 3aTPYyAHEHUS NIPU U3TOTOBJICHUM LIBEH -
HOro m3nenud. Onexaa CWIBHO CMHUHAETCS M BBITATMBACTCA NPU HAIWYMUA B TKAHU
OOJBIIOrO MPOIEHTA MIACTUYECKOTO YAJIUHEHHUS.

PacTsskMMOCTh TKaHel mop yriioM 45° K HUTH OCHOBBI B HECKOJBKO pa3 Tpe-
BBIIIAET PACTSIKUMOCTb 110 OCHOBE, UTO HEOOXOJAUMO YUUTHIBATh NMPU HACTHIIAHUU U
packpoe. IIpu M3roTOBJICHUU M3JCIUS U3 PACTATHUBAIONIMXCS TKaHEW HEO0OXOIUMO
oOpaiaTh BHUMaHUE HA TEXHUYECKHUE YCJIOBHS W KA4ECTBO BBITMOJHEHUS BIIaXKHO-
TEIJIOBOM 00pabOTKH, (PUKCUPOBATH JIETKO-PACTSDKUMBIC YYACTKU B U3JICIUU JIbHS-
HOM KPOMKOM MJTM A0JIE€BUKaMHU (X/0, KJIE€EBbIMU).

3. CMHUHAaeMOCTh — CITOCOOHOCTh TKaHM OOPa30BBIBATh CKJIAJKHA W MOPITHUHBI
nocpeacTBoM aedopmanuu (crubda, cxaTus), yaajaseMble MyTeM BIIa)KHO-TEIIOBOM
00paboTku. CaMOCTOATENHHO CTUOBI M 3aMUHBI MOTYT McU€3aTh B TKaHsX, 00J1a/1ar0-
IIUX JIACTHYECKUM YJIMHEHUEM.

CMmuHaeMoCTh TKaHU 3aBUCUT OT BOJIOKHHCTOTO COCTaBa, CTPYKTYPBI MPSIKH,
BHJIa TIEPEIIETEHUSI U XapaKTepa OTIAEIKH TKaHU. MaJloCMUHAeMbl TOJCTHIE, IUIOT-
Hbl€ TKaHU, TKAHH, BHIPAOOTAHHBIC U3 IIEPCTH, HATYPATBHOTO MIEJIKA, CUHTETUYe-
CKMX BOJIOKOH Cap>K€BbIM, CATUHOBBIM, KPEMOBHIM MEPEILUIETEHUEM. 3HAYUTEIbHOM
CMHHAEMOCTBIO 00JIa/Ial0T TKAaHU U3 XJIONKA, JTbHA, BUCKO3HOTO BOJIOKHA, BBIPA0O-
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TaHHBIE MMOJOTHAHBIM NEPEIIETEHUEM. Y MEHBIIIEHHE CMUHAEMOCTH JIOCTUTAETCS ITy -
TEM CIIELUATIBHBIX OTAEIIOK.

Onpenenuts CMUHAEMOCTb WM HECMHUHAEMOCTh TKaHU MOXHO METOJIOM OpH-
eHTupoBanHoro (Ha mpudope CMT) nnm Heopuentupoanroro (Ha npudope CTII-4
WIN PYKOH C IMOCJHenyroleld BU3yallbHON OlleHKoi) cMstus. [locnennuii meton He
SBJISIETCSl CTAaHAAPTHBIM, HO MO3BOJSET 0oJjiee OOBEKTHBHO OLEHUTH PE3yNbTaT H
IpUOJIM3HUTH K pe3yJIbTAaTy B MPOLECCE IKCILTyaTalluK OEKIbI.

4. IpanupyeMocTb — CIIOCOOHOCTh TKaHW O0Opa30BbIBATh CUMMETPUYHO Clia-
JAIOIME MITKUE, OKPYTJIble CKIAJAKU, KOTOpasi 3aBUCUT OT CTPYKTYpbl TKaHH, Xapak-
Tepa OTIEIKU U €€ MOBEPXHOCTHOM IUIOTHOCTH: YEM Msrde TKaHb M OoJibLIe €€ Mo-
BEPXHOCTHAsI TJIOTHOCTh, TEM BBIIIE €€ OpanupyeMocTb. Msaekocms — 3TO CIOCO0-
HOCTh TKaHH JIETKO M3MEHSTh CBOIO (POpMY, a dHcecmKocmb — CIHOCOOHOCTh COMpO-
TUBJISITECA U3MEHEHUSIM, YTO 3aBHCUT OT BHJIA M KAa4eCTBA BOJIOKOH M MPSKU, BUAA
MEPEIJIETEHUS U XapaKTepa OTAEIKH.

Xopotiei apanupyeMocThio 001a1al0T TKaHU UX HaTypalbHOro Ienka (oco-
OCHHO yTSKEJICHHBIC) U IITaNeNbHbIC; HECKOIbKO MEHBIIIEH — IIEPCTAHbIE; cCaMOU He-
3HAUYUTENBHON — XJIom4aToOymMakHbie. TkaHU ¢ HU3KOW APanupyeMOCThiO MPUMEHS -
10T JIJISl U3TOTOBJICHUS M3/IeNui 0osiee cTporux (GopM, MPSIMBIX U TOTYHPUIIETAIOITIX
CUIIY3TOB.

5. M3HOC M H3HOCOCTOMKOCTD — PE3YJIbTAT BO3/ICUCTBUS HA TKaHb KOMILJIEKCA
¢dbakTopoB:

] MexXaHM4YeCKHe BO3ACHCTBUS — UICTUPAHHUE, YTOMIIEHUE OT MHOTOKpAT-
HBIX PACTSHKCHHM 1 U3THO0B; C)KaTUE, KPYyUCHHUE;

'] (U3UKO-XUMHUUYECKHE BO3JICUCTBUS — IEUCTBUE CBETa, aTMOC(ephl, Bia-
I'¥, TEMIEPATYpPhl, IO0TA, MOIOLIUX CPEJICTB MPHU CTUPKE U PACTBOPUTE-
JIEW PU XUMHAYECKOU YHUCTKE;

'] OMOJOTMYECKHE BO3JIEUCTBUS — MPOLIECCHl THUEHU S, TOBPEXKICHUE TKa-
HU MUKPOOPraHU3MaMU U MOJIBIO.

[IpeuMy111eCTBEHHO OZ€K/1a U3HAIIMBAECTCS OT UCTUPAHUS HA JIOKTAX, KOJICHSX,
0 TIarOBbIM IIBaM, 10 HU3Y OPIOK, MO KpasiM KapMaHOB M HU3Y pyKaBoB. Jlonrosed-
HOCTb M3JIeNIUS 3aBUCHUT HE TOJIBKO OT MaTepuasa, HO U OT KOHCTPYKIHMHU HU3IEIHS,
KayecTBa €ro 00pabOTKH, MPOMJIUTH KOTOPYIO BO3MOXKHO IIyTE€M YKpEIUICHHUs OT-
JEJBHBIX JIeTaliel u3aenus (Hu3 OproK — OprOYHOM TeChbMOM; 00J1acTh KOJIEHEH OPIOK
— MOJKJIAJ0M U T.1.).

B mpouecce skcrutyatauuu W3AeNHs TKaHb MOABEPTraeTCsi MHOTOYHUCIECHHBIM
pacTsbKeHUsIM, U3rudaM U T.JA., YTO IPUBOIUT K MOSBICHUIO ycmanocmu, T.€. Hapy-
HIEHUIO CTPYKTYpPbl BOJIOKOH Ipu Jedopmanusax. CnocoOHOCTh TKaHU MPOTUBOCTO-
ATh MHOTOKPaTHBIM AehopMaliisiM, BEIMUYNHA KOTOPBIX MEHBIIIE Pa3pPhIBHBIX YCUJIUMH,
HA3BIBAETCS BbIHOCAUBOCHbIO (IO YUCITY BO3ACHUCTBUMN) WU doieoseunocmuvio (10
BPEMEHU U3HAILIUBAHUS).

OrnpenensioT CTeNeHb W3HOCOCTOMKOCTH MaTepualoB JABYMs CIIOCOOAMM: Jia-
OOpaTOpPHBIM U3HANIMBAHUEM ITyTEM HCTHPAHUS Ha MpuOopax (M3HOC TKAHU XapaKTe-
PU3YETCS YHCIOM LIMKJIOB MCTUPAHUS 10 Pa3pyLICHHs) U ONBITHOW IKCILTyaTaluen
TKaHU B U3/enuu. bosbiieil "3HOCOCTOMKOCThIO 00J1aJal0T TKaHU C TJIaJIKOW MOBEpX-
HOCTBIO.

73



II1. ®du3nyecKkue CBOMCTBA — 3TO CBOMCTBA, ONMPEACIAIONINE TMTUEHUYHOCTD
TEKCTWIBHBIX MaT€pUaJIOB W OAECKIbl M3 HUX, TIJI€ OCHOBHBIMHM ITOKAa3aTEJISIMU
CBOWCTB SBJISIFOTCSI THTPOCKOMUYHOCTD, MAPO-, BO3AYXO-, MBUICITPOHULIAEMOCTh, Ha-
MOKa€MOCTb, BOJIOYITOPHOCTb, TEIIO3AIIUTHOCTD, SJIEKTPU3YEMOCTD.

1. I'urpocKONMUYHOCTh — 3TO CBOMCTBO TKAaHU M3MEHATH (TOTJIOMIATh U OT/a-
BaTh) BJIQXHOCTb B YCJIOBHSX OKpyXkaromer cpeapl. OCOOCHHO Ba)KHBIM SIBJISCTCS
J1s1 OETTbeBBIX TKaHEH. XapaKTepu3yeTcsi HOpMaJIbHOW BIAXKHOCTBIO BOJIOKOH (BJIaX-
HOCTBIO BOJIOKOH MPHU HOPMAaJIbHBIX YCIOBUSIX: 98% OTHOCUTENHLHON BIAKHOCTH BO3-

nyxa u Temmneparype 20£2°C), u3 KOTOPBIX OHA COCTOMT.

Brasxcnocms — 310 oka3arenp KOJIMYECTBA BJIArd, COJIEpPKAIIEerocsi B MaTe-
puaine (u3mepsiercs B %, OTHOCUTEIHHO MacChl MaTepHuaa).

3aBUCUT OT TUTPOCKONMYHOCTH BOJIOKOH, CTPYKTYpbI TKaHH, XapakTepa OTAe-
k. Hanmnmyumield TurpoCKONMYHOCTBIO 00JaAaroT X/O, JIbHSHBIE M TKaHW U3 HaTy-
PaJBHOIO IIEJIKAa; HU3KOW — IUIOTHBIE U TOJICTHIE TKAHH, TKAHU U3 CHHTETUYECKHUX BO-
JIOKOH.

2. HamokaeMoCTh — CIIOCOOHOCTb TKaHU BIUTHIBATH KalleIbHO-KHUJKYIO Bila-
Iy, 4YTO 3HaYUMO JUJIsl OENbEBbIX TKaHEW, MOJIOTEHEll, MPOCThIHEN. XapaKkTepu3yercs
JAHHOE CBOMCTBO BOJOMNOIIOMAEMOCTBIO U KAIMJIIIPHOCTHIO.

Booonoznowaemocms — 3T0 KOIUYECTBO MOIJIOMIEHHOMN BOJIbI, BEIPAXKEHHOE
B % K Macce TKaHU IIPU HEMIOCPEACTBEHHOM COIPUKOCHOBEHNH €€ C BOJIOM.

Kanunnsapnocms — 3710 BbICOTa, HA KOTOPYIO MOJHUMAETCS] CMAauMBAIOLIAs
KUAKOCTh MO KanuuisipaMm. KanmuuisipHOCTh ONpenemnsieTcs C MOMOIIbIO IMOJOCKH
TKaHu pazmepoM 300x50mM, OomyIIeHHONW B EMKOCTh € XUAKOCThIO Ha l4. M3mepse-
Masi BBICOTA MOABEMA KUJAKOCTH 3aBUCUT OT CKOPOCTHU MOTJIOLIEHHUS BJaru BOJIOKHA-
MU, CTPYKTYpBI NPSKHU (HUTEH) U MPOJOJLKUTENBHOCTH NOrpyXeHus. YeM BbllIe Ka-
NWUISIPHOCTB, TEM BBILIE CIOCOOHOCTH JIaHHOM TKaHW BIUTHIBAThH BJAry MoJ101EKHO-
IO CJOS.

3. BogoynopHocTh — criocOOHOCTh TKAHU COMPOTUBIIATHCS TPOHUKAHUIO BOJIbI
yepe3 He€, YTO 3HAYuMO Ul CHELUAIbHBIX TKAHEH, IUIAIEBBIX, NAIbTOBBIX, KOC-
TIOMHBIX.

3aBUCHUT JAHHOE CBOMCTBO OT CTPYKTYPbI TKAHU U XapaKTepa €€ OTIEIKH.

Booonunponuyaemocms - CBOMCTBO TKaHU MPOTUBOIIOJIOKHOE BOJOYIIOPHO-
CTH, KOTOpasi XapaKTEPHU3yeTCsl KOJIMYECTBOM BOBI (ILM3), npoxondiei 3a 1c yepes
1M~ TKaHM MpU onpeeIEHHOM JIaBJICHUU.

4. TIpoHHU1IaeMOCTb — CIOCOOHOCTh TEKCTHIILHBIX MaTepUaIOB MPOIYCKaTh
BOJY, Map, BO3AYX, )KUJKOCTb, MbLIIb, U3TyYECHUS U T.1.:

Boszodyxonponuyaemocms — CBOWCTBO TKaHU MPOMYyCKaTh BO3AYyX M OOecreun-
BaTh U3JIEJUI0 BEHTUJIMPYEMOCTh U 3aBUCUT OT IJIOTHOCTH TKaHU. XapaKTEPHU3yeTCs
koddumrenTomM Bo3ayxomnpoHuiaeMoctu (B, I[Ms/(MZC), KOTOPBIM MOKa3bIBAECT, Ka-

KO€ KOJIMYECTBO BO3yXa (V,M3) MIPOXOAUT YEPE3 EANHHUILLY TUIOIIAAN (S,MZ) B €/IMHHU-
iy Bpemenu (T,c) npu MoCTOSIHHOM nepenaje AaBJI€HUsI U pacCuuThIBaeTcs mo ¢op-
MyJI€:

B=V/ST.
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Tkanu ns ofeXIbl OCEHHE-3UMHETO aCCOPTUMEHTA JIOJDKHBI 00JIamaTh orpa-
HUYCHHOW BO3AYXOMPOHUIIAEMOCTBIO, OBITh BETPOCTOMKHWMH, MPEMSATCTBOBATH IMPO-
HUKHOBEHHMIO XOJIOJHOTO BO3JlyXa B MOMOAEKHBIN cnoil. TkaHu copodedHo-
IJIaTheBbIE M OEThEBBIE HA00OPOT, TOJDKHBI OBITh HAN00JIee BO3TyXOIMPOHHUIIACMBI.

llaponponuyaemocms — CBOMCTBO TKaHU MPOIYCKATh BOJSHbBIC Maphl U CO3/a-
BaTh MPH ATOM OJIATOTIPUATHBIE YCIOBHS KU3HEACITSILHOCTH VISl YeJoBeKa. Xapak-
Tepu3yeTcss KOdh(OUIMEHTOM MapONMpPOHUIIAEMOCTH M 3aBUCHT OT HAJIWYUS TOP B
TKaHu. YeM IJI0THEe U TOJIIE TKaHb, TEM MEHbIIe €€ maponpoHuiiaeMocTs. Camoi
HU3KOM MapONpOHUIIAEMOCTBIO 00JIaal0T IUIAIIEBbIE NATbTOBBIE TKAHH, OCOOEHHO C
MJICHOYHBIM MOKPBITHEM.

Ilvinenponuyaemocms — CBOMCTBO TKaHU NPOIYCKAaTh IMbUIb B IMOAOJEXKHOE
MPOCTPAHCTBO. YeM MJIOTHEE W TOJIIE TKaHb, TEM MEHbBIIE €€ MbUICIPOHUIIAEMOCTb,
YTO BXHO YYUTHIBATh MPHU U3TOTOBIICHUU CHEHOJCKIbl I paboymX pa3iMuHbIX
MIPOU3BOJICTB. 3arps3HEHHOCTh TKAHU XAPAKTEPUBYETCS MbLIEEMKOCHbIO — 3TO CIIO-
COOHOCTh TKAaHU YJECPKUBATH MbUIH U pa3uyHbIe 3arpsi3HeHus. [IpieéMKocTh 3aBu-
CUT OT CTPOEHHUS BOJIOKOH, CTPYKTYPHI TKaHU U XapakTepa OTAeNKH. JIerko 3arpss-
HSIIOTCS PBIXJIbIE, IIIEPOXOBATHIC; MIEPCTSHBIC U X/0 TKAHU B CHIIy YEIIYyH4YaTOro U W3-
BUTOT'O CTPOCHHS UX BOJOKOH. MaJio 3arpsi3HSI0TCA TIaJKUe, IIIOTHBIC; IISJIKOBBIC U
JLHAHBIC TKAHU, & TAKXKE allliPEeTUPOBAHHEIE.

5. Tem103alIMTHOCTh — CIIOCOOHOCTh TKAHU COXPAHSThH TEIUIO, BBIACISAEMOE
TEJIOM YeJIOBEKa, 3aBUCUT OT BOJOKHUCTOIO COCTaBa M CTPYKTYphl MaTepuaia. Xa-
pakTepusyercs KodOPUIUEHTOM TErIonpoBOHOCTUH. CaMbIM XOJIOJHBIM CUHTACTCS
BOJIOKHO JIbHA, CAMBIM TEIUIbIM — IIepCTh. [10 yMEHBIIIEHUIO TEMIOMPOBOIHOCTH BO-
JIOKHAa MOYHO BBICTPOUTH CJICIYIOIIMUI PsiJI; KAaIPOHOBBIE, UCKYCCTBEHHBIE, JICH, XJIO-
MOK, HaTypaJbHbIN IIEJNK, EPCTh, HATPOH.

Bonbioe 3HaueHue mpu ONpeAesICHUH TETUIO3alUTHBIX CBOMCTB MaTepuana
UMeeT TOJIIIMHA, JJIMHA, U3BUTOCTh U YIPYTOCTh BOJIOKOH, a TaKXe TOJIIMHA U
MJIOTHOCTH TKAHU TIPH ONPECICHUH TETIIIO3AITUTHBIX CBONCTB OJICKIbI.

6. DeKTpU3yeMOCTh — CIIOCOOHOCTh TKAHW HaKaIUIMBaTh U yACP>KUBATh 3a-
PAIIbI CTATUYECKOTO DJICKTPUYECTBA, BO3HUKAIOIIME MPU TPEHUU MaTepuajiga o pas-
JIMYHBIE TTIOBEPXHOCTH, TEJIO YejoBeKa. HeraTuBHO BIMSET HA JKCILUTyaTallUI0 OJICK-
TeI (OBICTpEE 3arpsA3HACTCS, «IIPUIKIACT» K TNy YeJIOBeKa) U TEXHOJIOTHYECKYIO 00-
paboTKy IIBEHHOTO U3/IEITHS.

IV. TexHosoruyeckue cBOWCTBA — CBOICTBA TKaHEW, BIMSIONIME Ha 0Opa-
OO0TKYy Ha BCEX CTaAUSX TEXHOJIOTHYECKOTO IMPOIECCa M3TOTOBJICHUS IIBEHHOTO W3-
JETIusL.

1. TpeHue U HeNKOCTh (CKOJIbKEHHE) — XapaKTEPU3YIOTCI KOdPPUIIMECHTOM
TaHTeHIMAIBHOTO conpoTuBieHus (KT.c=tg o, re o paBeH yriy HakJIOHa IUIOCKO-
CTH) U 3aBHUCAT OT BOJOKHHUCTOIO COCTaBa MaTepuaia, CTPYKTYpbl MOBEPXHOCTH.
TpeHre u MENKOCTh OKAa3bIBAIOT OOJBINOE BIMSHUE HA TEXHOJIOTMYECKUUN TpoIiecc
W3TOTOBJICHUS TIBEHHOTO W3JIeNHUsi, OCOOCHHO MPHU HACTUJIAHWUU U packpoe. Huszkum
ko3 uieHToM 00JaAaI0T MIETKOBbIE TKaHU, BCIIEJICTBUE YETO CKOJIB3ST U BbI3bI-
BAIOT 3aTPYJHEHUS IPU PACKPOE U CTAUUBAHUU JIETATICH OJCHKIbI.
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2. lloBpexaeHue TKAHU UIJI0I — YaCTUYHOE WUJTU TIOJTHOE MpOopyOaHue HUTEH
B MPOILIECCE U3rOTORJICHUS MIBEHMHOrO u3aenus. [lo TMHUM MIBOB BUJIHBI KOHBI Pa3o-
PBaHHBIX BOJIOKOH, YTO B OOJIBIICH CTEIICHU MOPTUT BHEIIHUIN B U3/1€JIHsI, OCOOCH-
HO TIOCJIE CTUPKH, a TAKXKe CHIDKACT MMPOYHOCTh TKaHU. Takoe MOBpEekKACHUE 3aBUCUT
OT XapakTepa OTJEJIKM TKaHU U COOJIIOJICHUS TEXHOJOTUUECKUX YCIOBUNA U3TOTOBJIE-
HUS U3Aeus (COOTBETCTBHE MOAOOPA UIJI U HUTOK C BUAOM TKaHHU). JIJIST TOJICTBHIX U
IJIOTHBIX TKAHEW MOJAOUPAIOTCS MTJIbI 00JIee TOJICThIC C OOJIBIIMMHU TOPTOBBIMH HO-
Mepamu (Tadi. 19). ToscTelie U MIOTHBIE TKAHU HENB3SI ITUTh TOHKOM UIJION, a TKaHU
TOHKHUE U JIETKUE — TOJICTOM.

JI71s1 TOHKOM MTJIBI HEJIb3sl TaK)Ke MCIIO0Ib30BaTh TOJICTYIO HUTKY, TaK KaK HUTb,
MIPOXOJIS Yepe3 y3KOe YIIKO UTJIBI OyACT JOXMATUThCS, TEPATh IPOUYHOCTh U PBATHCS.
bonbioe 3HaueHue, BIUSIONIEE HA KAUECTBO IIBEUWHOTO W3MEIINS, UMEET COCTOSHHE
uribl. OHA TOKHA OBITH MPSAMOM, HE TYTION, O€3 3ayCeHell.

Ta6nmma 19
HOIIﬁOp HUIJI 1 HUTOK B COOTBCTCTBUU C BUIOM TKAHHU
Homep Homep HuTOK
HUIJIbI XJom4aro- HleaxoBbIX JIbHAHBIX TekcTIILHBII MaTepHraJl
OyMaKHbIX
70 80-100 120/3 - Tronb, MyciuH, MUOH
80 70-100 100/3 - Kopxer, 6aTUCT, IICIKOBBIE
TKaHHU, TPUKOTAXK
90 50-80 80/3 - [IIenkoBBIE TOHKKME TKAHH,

HOIIMH, CATHH, TOHKHE
HIEPCTSAHBIC U XJIOMYaToOY-
MaKHBIE€ TKaHU
100 40-70 60/3 - ToHKue mepCTIHbIC TIaThe-

BbIC U KOCTIOMHBIC TKaHH,
IJIOTHBIH IIEJIK U CUTEIL,
TOHKHE IJIAIIEBbIE TKAHU

110 30-50 50/3 36 KocTioMHBIE U TOJICTBIE

IJ1aThEBBIC TKAHU, TOHKAS

HaTypaJIbHasl U UCKYCCT-

BEHHasl KOXKa

120 20-30 40/3 30 TomcTele TKAaHU NAJBETOBEIC,

IUTAIIeBbIC, MPEIHA3HAYCH-

HBIC JIJIS ITUThS CIIOPTUBHO-
IO MHBEHTAaps U paboyeit

OJICKIBI

BeposiTHOCTh MOBpEXKICHHs BO3pacTaeT mpu padoTe ¢ TKaHbio, KOTopas oba-
naeT Oosblel TIOTHOCTBIO M MATKOCThIO. UeM Msrye TKaHb, TEM MEHBIIIE BEpOST-
HOCTb MOBpexIeHUs. Ecnu TkaHp BblpaboTaHa M3 HUTEH OOJbIIENH KPYTKH, TO WIJa
MOKET COCKOJIb3HYTh C IIOBEPXHOCTU HUTH U OTOJIBUHYTH €€ B CTOPOHY, HE ITOBpE-
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JIMB TKaHb . Ecnu e HUTh UMEET Majylo KPYTKY, TO UTJIa IPOXOUT YEPE3 HUTb,
pa3aBurasi BOJIOKHa.

Bo03MOXHOCTB TOTa/1aHus UTJIbl B HUTH MEHBIIIE B TKaHSIX, BHIPAOOTAHHBIX I1e-
pEIJIETEHUEM C YJIJIMHEHHBIMU MEPEKPBITUIIMU (CapKEBOE MEPEITICTEHUE).

3. ConpoTuBjieHNe HMTEl TKAHU CMeEILIEHUIO0 — CBOWCTBO, 3aBHCSIIECE OT
CTPYKTYPBI U OT/ICJIKH TKaHU, OT XapaKTepa MOBEPXHOCTU HUTEH, KOTOPOE MPOSBIIS-
€TCsl B BUJIE pA308U2AEMOCU U OCLINAEMOCHIU.

Jlerko cMmemiaroTcs HUTH TKAaHEW W3 HATYpaJbHOTO IIEJIKa, UCKYCCTBEHHBIX U
cuHTeTH4YeCcKuX HUTeil. HekoTopeie oTAenouHbie onepanuu (Bajika, anmnpeTupoBaHHe)
CIOCOOCTBYIOT CBSI3aHHOCTH HUTEH B TKaHHW, a JApyrue (OmnajuBaHHUE, CTPUXKKA) —
YMEHBIIIAIOT.

Pazosucaemocms HuTel 3aKi04aeTCs B CMEIIEHUM HUTEW OJHON CHCTEMBI OTHO-
CUTENIbHO JIPYro¥ W, Kak MpaBujIO, HAOJIOAAETCS B TKAHSIX MajoW IMJIOTHOCTH, IIET-
KOBBIX U IIEPCTSIHBIX TKaHAX. MOXET MPOUCXOJAUTh KaK MO OCHOBE, TaK U MO yTKy. B
OOJbIIEH CTENEeHU Pa3IBUTaeMOCTh HUTEHW B IIBaX MPOUCXOIUT B IUJIOTHO MpHIIe-
raloliei K Tejly 4eJIOBEKa OJICK[IE: B JIOKTEBBIX IIBAX PyKaBOB, B IpoMME MIpH 3a-
y>KEHHOW CIIMHKE, 3aJHEM IIBE IOOKM WM OpIOK) WJIM B IIBaX, HUCIBITHIBAIOLIUX
OombIKMe Harpy3ku pacTsbkeHus. st Toro yToObl YMEHBIIUTh Pa3iBUTAa€MOCTh HU-
Tel B MIEPCTSAHBIX M3ACIUSIX, TKAHU U3 TPEOCHHOW MPSkKH, IIBBI JIETAIOT LIUPE, a
CTPOUKY Yallle.

Onpenensiercs pa3gBUraeMOCTh HUTEH JBYMSI METOJAaMU: JJaOOPATOPHBIM U Op-
TaHOJICNITUYECKUM, TJI€ B TIOCJICIHEM Pa3/IBUTa€MOCTh ONPEIEIISIOT MaJbliaMHu PYK 1O
HaJIMYUIO C/IBUTA HUTEH U BEJIMUMHE YCUITUSI.

Ocvbinaemocms HATEW B TKAHU 3aKJIIOYAETCS B TOM, YTO BCJIEACTBUE (u3HUUe-
CKMX CHJI 1 MEXaHUYECKUX BO3JICHCTBUN HUTH HE yJIEPKUBAIOTCS B TKAHU BJIOJb CpeE-
30B JIETAJIM U BBICKAIB3bIBAIOT, 00pa3ys Oaxpomy, M, Kak MpaBWJIO, HAOIIOAACTCS B
TKaHSX U3 TIaJKUX, YIPYTUX U )KECTKUX HUTEH, C pEIKUM TMEePeIIETCHUEM.

Hutu ocHOBBI, BecaeACTBUE OOJBINEH KPYTKH, OCBITAIOTCS JIeTYe HUTEH yTKa.

HaunGomnbIei ochllaeMoCThI0 00J1aJal0T JETAIHU KPOsi, CPE3bl KOTOPBIX PACTIO-
JIOYKEHBI TIOJ] YIJIOM 15° k ocHOBe, a HAWMEHBIIIEH — MO yriom 45 °,

VYKpemistoT Bl B U3JETUAX U3 TKAHEH, CKIIOHHBIX K OCBINAHUI0, TyTEM yBE-
JMYCHHS UPHUHBI mBa B 1,5-2 pa3a u 00padoTKU Ha CHelUaIbHON KpaeoOMETOUHOM
MariuHe.

OnpenensroT OChIMaeMOCTh HUTEH Ha MTPUOOpaX U OPTraHOJICITHIECKH (C TO0-
MOUIBIO MPENapOBATIBHON HUIJIBI).

4. ConpoTuBJIeHHE TKAHU PE3aHUI0 — CBOMCTBO, 3aBUCSIIIECE OT IJIOTHOCTU U
TOJIIIMHBI TKAHU, & TAKXKE OT BUJIA OTIASIKA U HATMYUS CIICIIAATIBHBIX TPOMUTOK.

HaunGonpmM conpoTuBiIeHHEM 00JIaal0T KECTKUE TKaHW: JIbHSHBIC, TKAaHU W3
LEJUTIOJIO3HBIX BOJIOKOH, Ope3eHT, OopToBKa. HauMeHbIIMM COTIPOTUBIICHUEM — MSIT-
KHE: TKaHW U3 BOJIOKOH IIEPCTU U HATYPaJIbHOTO IIejiKa. J[aHHOE€ CBOMCTBO BBI3BIBACT
ONpPE/ICIICHHbIE TPYJHOCTH B MPOLIECCE M3TOTOBIEHUS IIBEUHOTO W3JACNHS, U, YeM
OOJIBILIMM COTPOTUBIICHUEM PE3aHUI0 00JaJal0T TKAHU, TEM MEHBIIEE KOJIMYECTBO
HACTHUJIOB JIEJIaeTCs PU PACKpOeE.
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5. CnnocoOHOCTh TKAHU K (DOPMOBAHUIO NIPU BJIAKHO-TENJIOBOH 00padoTke
XapaKTepPU3yeTCs CIIOCOOHOCTHIO IPUHUMATh TPOCTPAHCTBEHHYIO (hOPMY U yCTONYH-
BO COXpaHSATH €€ B MPOIIecce IKCILUTyaTaIl[H U3/IETHsI.

CnocoOHOCTh K (POPMOBAHHIO 3aBUCUT OT BOJIOKHHUCTOTO COCTaBa U CTPYKTYPhI
(TITOTHOCTH, TIEPETUICTCHMSI) TKaHU, a TakKe OT MPaBWJIBHO MOJOOPAHHBIX PEKUMOB
BJIQYKHO-TEIIJIOBOM 00paboTku. Jlydre Bcero GpopMyroTcs HaTypadbHbBIE YUCTOIIEP-
CTSHBIC TKaHU, XJIOMYATOOyMakHbIe TKaHU (OPMYIOTCS JOCTATOYHO XOPOIIO, HO
IUTOXO COXPAHAIOT (popMy B Tpolecce dKCIUTyaTanui. TKaHW U3 CHHTETHYECKHX BO-
JIOKOH TO3BOJIAIOT (PMKCHPOBATh MPHUAaHHYIO (OpMY, CO3/1aBaTh MU3MEIHSI CO CKIIai-
KaMHd W TUTUCCE, JTOJTO COXpaHsATh (opmy. Ilpu M3roTOBIEHUM W3NENHUS W3 TKaHU
CMEIIaHHBIX BOJIOKOH CUHTETHUKU WM IIEPCTH HEOOXOJMMO YUUTHIBATH TO, YTO TaKHE
TKaHM TUIOXO TOIIAI0TCS CYTIOKUBaHMIO. [IlepcTsaHbIe TKaHU O/ ACHCTBHEM BIIaX-
HO-TETUIOBOM 00pabOTKU CIIOCOOHBI PacTATUBATHCSA (OTTATMBAHUE) U COKPAIIATHCS
(CyTIO)KUBaHHE).

B 3aBHCHMOCTH OT BOJOKHHCTOTO COCTaBa TKaHH, MPOJIOKHTEIBHOCTH BO3-
TEUCTBUS, YBIOKHCHHS U JaBJICHUS TIAAMIIBHON TTOBEPXHOCTH MOJOMPAIOT PEKUMBI
BJIQYKHO-TEIJIOBON 00paboTku (Tadn. 20). [log pexuMoM BIaXHO-TEIIOBOM 00Opa-

OOTKM TIOHMUMAETCs TeMmIeparypa riaauwibHoil nosepxHoctd (°C), MPOXOIKUTENb-
HOCTh BO3JICMCTBUSl TEMIEPATYPbl HA TKaHb (CEK), BIAXHOCTh TKaHU (%), a Takxke
JaBJICHHE YTIOTa WK npecca Ha TKaHb (11a).

Ta6mmma 20
PeskuMBbI BJI2KHO-TENIOBOM 00padoTKHU
Buja Tkanu Temnepartypa, | IIpogomxkure- | VYBiaakHeHHe,
oC JBLHOCTL BO3- %
aeicTBus,
ceK
Xs10m4aTo6yMaKHbIE 180-200 3-30 20-30
X710muaTo6yMaKHbIE 140-160 10-30 20-30
C JIaBCAHOM
JIbHSHBIE 180-200 30 20-30
JIbHSHBIE C TaBCAHOM 140-160 20-40 20-30
Bucko3HbIe 160-200 5-20 20
BUCKO3HBIE C TaBCAHOM 140-160 10-15 20
AneTaTHble 130-140 5-20 15-20
TpuaneraTHble 140-160 5-20 15-20
KanpoHoBbie 120-130 10-20 10-15
[llepcTsHbBIE KOCTIOMHBIE U TIAThEBBIE 150-200 10-40 20-30
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Oxkonuyanue tadmn. 20

1 2 3 4
I1lepcTsHbIE NATLTOBBIE 160-200 40-60 20-30
(Tuna npamna)
[llepCcTsAHbIE ANBTOBLIE, ¢ IPHUMECHIO 160-180 20-30 20-30
BHUCKO3HOT'O BOJIOKHA
I1lepcTsHbIe NaTLTOBBIE, C IPUMECHIO Ka- 140-160 20-30 10-20
TIpoHa

(ae 6oxee 15%)

I1lepcTsHbIE NATLTOBbIE, C IPUMECHIO 150-160 10-15 20

JaBCaHa U HUTPOHA

U3 HaTypabHOTO IIEIKa 140-160 20-40 10

Ilon nercTBHEM TelIa U BJIard TKaHb, B 3aBUCUMOCTH OT BOJIOKHUCTOT'O COCTa-
Ba, BUJIA NIEPEIUICTEHUS, XapaKTepa OTAEIKA MOXET U3MEHATh pa3Mepsl, T .€. 1aBaTh
ycaaky. Ecnu pasMepsl TKaHU yBEIMYMBAIOTCSA, TAKas yCaJaKa HA3bIBACTCS NMPHUTIK-
ka. [lepen packpoeMm Takne TKaHH PEKOMEHIYETCS JEKaTUPOBATh U OCTABIIATH IIPU-
IIyCKU Ha IIBBI HEMHOT'O 0OJIbIIIE HOPMBI.

V. Onruyeckue CBOMCTBA — 3TO CBOKWCTBA TEKCTUIIBHBIX MATEPHUAIIOB, UMEIO-
IIME CYIIECTBEHHOE 3HAYEHUE IMPU OLICHKE BHEIIHETO BHA, 3CTETUYECKOM BOCIIPH-
ATUH OJEXKbI, KOTOPHIC 3aKIIOUYAOTCA B CIOCOOHOCTH KOJIMYECTBEHHO M KaYECTBEH-
HO M3MEHSTH CBETOBOM MOTOK, MPEICTaBISIOMNA COO0OM BHUIUMYIO YaCTh CIEKTpPa
3JIEKTPOMArHUTHBIX U3TydeHu 1iuHou BOH oT 400 1o 700 HM.

[Tanmaronuii Ha TEKCTUIIBHBINA MaTepHasl CBETOBOM MOTOK ( P) mpereprieBaer uz-
MEHEHHUS: 4YaCTh IMOTOKA OTPAXKAETCS OT MOBEPXHOCTH BOJIOKOH, YaCTh MOTJIOIIAETCS
4acTh MPOXOAuT uepe3 matepuai. Koadgdunments! otpakenusi(p), MOTIOMECHUI(L) U
MPOITYCKAHMSI(T) SBIISIOTCS OCHOBHBIMH XapaKTEPUCTUKAMU CBETOBBIX CBOMCTB MaTe-
pHUasoB.

1. [IBeT — 3pUTEIBHOE ONIYIIEHUE CBETA OMPEAEIECHHOTO CIIEKTPAIbHOIO COCTa-
Ba. LIBeT TkaHuM omnpenensieTcs JiydaMu, KOTOPbIE OHA OTPaXKaeT, MOrJIouas Ui mpo-
MycKasi CKBO3b ce0s ocTaibHbIe (puc.19).

B coctaB qHEBHOr0 cBETa BXOSAT MOHOXPOMATHYECKUE 1IBETA!

] mennvie (KpacHbIM, OpPaHXKEBBIN, JKEITHIA) — SPKUE, XOPOUIO BBISBIISIIOLINE

(bakTypy TKaHU, MOTJIOLIAIOIINE TEIJIOBBIE JIyYH, aCCOUMUPYIOIIUECS C COJI-

HEYHBIM CBETOM, TEIUIBIMU JTy4aMHu;
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[IBETA

_‘,fﬁ W—:—______________—_—_
MonoxpomaTudeckue XpomaTuyeckue Axpomaruueckue
ﬁfﬂ-’- I \‘
Temabie XO0JI0IHbBIE Heiitpanbubie

Puc. 19. Knaccupukanus nsera

[} xonoonwie (rosryooii, cHHUH, (DUOTETOBBIN) — MEHEE SIpKUE, CKpbIBatoIue (ax-
Typy TKaHHU, OTPa)KalolllMe TEIUIOBbIC JY4YH, aCCOIUUPYIOIIUECS C XOJIOAOM,
JbJ0OM, METAJUIOM;

1 HeumpanbHbie (3eTCHBIN).

OmnrymieHre 4eI0BEKOM [BETa UMEET HECKOJIBKO XapaKTEPUCTHUK. ITO:

) monanvHocmb — KavyeCTBEHHAs XapaKTEPUCTHKA OIIYIICHHUS I[BETA, MO3BO-
JISIOIAs BBISIBUTH 001lee MEXAY I[BETOM MaTepualia U IIBETOM CIIEKTpa, T.C.
pa3MyHbIe OTTEHKH, KOTOPHIE HAXOJATCA B CIIEKTPE MEXKIYy COCEIHUMH IIBE-
TaMU;

] Hacvlugennocmb — KadecTBEHHAs] XapaKTEPUCTHKA OLIYIICHHUS IIBETa, MO3BO-
JISIOIAs pa3inyath JIBa [BETa, UMEIOIIUX OJHY M Ty € TOHAJIBHOCTb, HO pa3-
HYI0 XpOMaTUYHOCTB;

| ceemnoma — KOIUYECTBEHHAs] XapaKTEPUCTUKA ONIYIIEHHUsS IIBETa, TMOKa3bI-
BAaIOIAsi CTENEHb OOIIETO MEXIY KOHKPETHBIM U O€bIM IBETOM. SIBIISICTCS
OCHOBHOM XapaKTEPUCTUKOH TOIBKO JJIT aXpOMaTHIECKUX I[BETOB (YCPHBIH,
cepbli, Oemblii).

Tennple u Oenble IBETA SIPKUE, XOPOIIO BBISIBJISIOT TOBEPXHOCTh MaTepuaia, ero
bakTypy, KOHCTPYKTHBHBIC JJICMEHTHI W3JCIHUSA, MOTYCPKUBAIOT TOJHOTY (UTYPHI.
X0J01HBIE ¥ TEMHBIC 1IBETA CKPBIBAIOT IMMOBEPXHOCTh U 00BEMHOCTH MaTepuaia. 13-
JeNHsl U3 MaTepUaioB OENbIX U TEIUIBIX IIBETOB TPEOYIOT OoJiee THIATEILHON TEXHO-
JIOTUYECKON 00pabOTKH, KAUECTBEHHOTO BHEITHETO BU/IA.

2. KosiopuT — COOTHOIIIEHHE BCEX IBETOB, YYACTBYIOIINX B PACIIBETKE TKAHHU.
[[BeToM puAAETCSA TKAaHU KU3HEPALOCTHBIN, APKUN UM MPAYHBIN KOJIOPUT. 3aBUCUT
OT TOHAJIBHOCTH, CBETJIOTHI, HACHIIIICHHOCTH I[BETa W KOJHMYECTBEHHOTO COOTHOIIIC-
HUs. M3nenus, B 3aBUCHMOCTH OT HAIPABJICHHUS MOJIbI, CE30HA, BO3PACTHOW TPYIIIIBI,
MOTYT OBITh BBITIOJIHCHBI M3 MaTepHaa ¢ OJTHAM PUCYHKOM, HO Pa3HOTO KOJIOPHTA.

[To cnocoOy kojopuctruueckoro ogopMIICHUS pa3uyaloT TKaHW OeJICHBIE,
noJryOeIbie, CypoBbIe, TIaAKOKpaIIeHHbIC, TIECTPOTKAHBIC, METAHKEBbIC, MYJINHUPO-
BaHHbIE, HATICYaTaHHBIE.

3. Baeck — BocmpusTHE YEIOBEKOM CBETOBOTO IMOTOKA, COCTOSIIUX W3 3€p-
KaJIbHO OTPaXCHHBIX U PACCESTHHBIX M3My4eHUU. bieck TKaHU XapaKTepusyeT CIo-
COOHOCTH OTpaXkaTh MaJAIOUINI CBET U 3aBUCUT OT XapaKTepa MOBEPXHOCTH BOJIOKOH
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Y HUATEW, PaCIOJIOKEHHsI BOJIOKOH B HUTH, CTPOCHMS U BUJA OTACIKU TKaHU. Moxer
OBITh JK€NaTeIbHbIM WIN HEXeNaTeNlbHbIM. [ yBenuueHus Ojiecka Ipu U3roToBIe-
HUU TEKCTUIBHOTO MaTepuasa MCIOJIb3YIOT BOJIOKHA U HUTU C POBHOM, IVIaIKOW IO~
BEPXHOCTbIO, MEPETIETEHUS C JJIMHHBIMU NEPEKPHITUAMU, XJIOMUAaTOOyMa)KHbIE TKa-
HU (CHUTell, CaTUH) MOJBEPraloT CHELMAIbHBIM BUAAM OTIENKU (Mepcepu3anuu, am-
IPETUPOBAHNIO, KaJlaHAPOBaHUIO). lyig cHuKeHMs Oiecka TKaHeW (B OCHOBHOM W3
XUMUYECKUX HHUTEH) NPUMEHSIOT TEKCTYPUPOBAHHBIE HUTH, HUTU C IOBBIIIEHHOW
KPYTKOH, NEPEIUIETEHNs] C YaCThIM M3rMOOM HUTEH, MOABEPrar0T TKAHU OIEpalusM
Ha4y€ChIBAHMS U BAJIKU IS IIPUIAHKS TOBEPXHOCTHU MaTeEpHaia MepOXOBaTOCTH.

Bonpocel 1j11 1oOBTOpPEeHM S

1. Knaccuguxayus ceoticme mekcmuibHovix mamepuanos. Ilepevuciume ocHos-
Hble KpUumepuu Kaxcoou u3 pynn C80UCms.

2. Maiime onpedenenus NOHAMUAM «MACKOCIbY, «HCECMKOCMbY, «BbIHOCIU-
B0CMbY, «NLLIEEMKOCHIbY, «YCAOKAY, KNPUMSANCKAY», «KOJOPUMY, «OIECK).

3. Haiioume 6 yenouxe nuuiHee 36eH0. HAMOKAEMOCHb— 8000YHOPHOCHbL —

— NPOHUYAEMOCIb —»CMUHAECMOCIb —*2]leKmpusyemocms. Ilosichume

C80l omeem.

4. Ha xaxue munwvt no xnaccugpuxayuu I'.H.Kykuna noopazoensromes xapaxkme-
pucmuku mexanudeckux ceoticme? Hazoeume ux xapakxmepucmuxu.

5. Om yeeo modicem 3a8ucems CMUHAEMOCTb MKAHU?

6. Pazeeoume noHsamusi «6000YNOPHOCHILY U «BOOOHUNPOHULAEMOCTIbY.

7. Iloobepume nHomepa uen u Humok, pexcumvl BTO npu uzeomosnenuu weetiHoco
us0enus u3 uleika.

8. Kak enusitom mexnonocuveckue c60UCMEa HA HEWHUL 8UO U KAYeCmeE0 eell-
HO20 u3oenus?

9. Tkawsam kaxo2o accopmumenma u 80JOKHUCO20 COCMABA C8OUCMBEHHbL PA3-
08U2AEeMOCMb U OCHINAEMOCIb HUMel?

10. Kaxue yeema omuocamces Kk MOHOXpoMamudeckum?

11. Moowcem nu bneck bvims scenramenvhvim? Ecau «oay, mo kakum oopazom ow
obpazyemcs?

IpakTu4yeckoe 3aganue

Il pabomsl eam nonaoobsmes oopaszyvl mrarnei pazmepom S0x50mm. Mooic-
HO UCNOIb308aMb me, ¢ KOmopbimu 6vl yoice pabomanu. C nomowwto ueivl cmeuati-
me Humu u3 OmKpuimuix cpe3o6. Onpedenume, K KaAKUM MKAHAM OMHOCUMCS 8aUL
obpaszey: K 0CbINAEMbIM UTU HEOCLINACMbIM.
eciu 1e2KO GLIHUMAIOMCSL NSAMb HUMell, MKAHb CYUMaemcst
CUTLHO OCLINAEMOlL,
ecaiu c860000HO BLIHUMAIOMCS MPU HUMU, MKAHb CUUmaen-
Csl CPeOHeoChinaeMoll,
ecau ¢ mpyoom 8bIHUMAEmcs 0OHA HUMb, MO MKAHb CHUMA-
emcsi HeoCbiNaemoll.
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Pezynomamot sxcnepumenma 3anecume 6 maoauyy. Oopazyos 0oaHCHo Oblms

He meHee mpex (maba. 21).

Tabmuma 21
OcbinaemMocTh TKaHel
No O6pa3zern TkaHU [Ipusnax onpeneneHus PesynbraT skcniepumenTa (xa-
/1 OCBIITAEMOCTH PAKTEPUCTHUKA TKAHH)
1 2 3 2
1 o 50 v ™
' Y
=
=
[—4
w
F

Tema 16. Ymennarwuwue mamepuanl

K yremstromum maTepuanamMm OTHOCSTCS HaTypalbHbIM U UCKYCCTBEHHBIN MEX,
BaTa, BATUH W MOPOJIOH, CHHTENYX, CHHTEIOH (puc. 20).

Yremasironiue MaTepuaibl

P =l BN L i

Harypanbnslit HckyccTBeHHBIN Bara Barun, no- Cunrenyx CuHTenoH

MEX MEX POJIOH

Puc. 20. Knaccupukanus yremjisOmmnux MaTepuaaioB

HartypaJjbHblili MeX - BbIJICJIaHHBIE IIIKYPKH, CHATHIC C MYIIHBIX 3Beper (Jiu-
cullbl, O€JIKH, 3aiilia, HOPKH, Meciia), JOMAITHUX KUBOTHBIX (OBEIl, KO3, KPOJIUKOB) U
MOPCKHX 3Bepei (KOTHUKOB, TIOJIEHEN). DTO JIyUIlINe BUJIbl YTEILISIONIMX MAaTEPUAJIOB,
UMEIOITHE OJJHOBPEMEHHO OOJIBIIIOE ACTETUYSCKOE 3HAUCHHUE.

[{lenHOCTH HATYpaJIBLHOTO MeXa 00YCIIOBJICHA BUIOM >KUBOTHOTO, CTPOSHHUEM U
CBOMCTBAMH BOJIOCSIHOT'O IMOKPOBA U KOKEBOM TKAHU U 3aBUCUT OT YCJIOBUM BHEIIIHEU
cpenbl (MecTa OOMTaHMs, KIMMaTa, BPEMEHH ro/1a), HHANBUIYAITBHBIX 0COOCHHOCTEH
OopraHM3Ma, BO3pacrTa M IoJjia *KUBOTHOTO . Tak, Ha3eMHBbIE IMYyIIHbIE 3BEpHU (JTUCHUIIA,
necell, co00Jb, 0eKa) UMEIOT TBIITHBIN, BEICOKHM , TYCTOM, IIEJIKOBUCTHIA BOJIOCS-
HOM MOKPOB, COCTOSIIINI U3 IIyXOBOT'O, OCTEBOIO M HAMPABJISIONIETO BOJIOCA. 3€MHO-
BOJIHBIE IMyIITHBIE 3BepH (000€p, BhIIpa, OHJIaTpa) UMEIOT OUYEHb I'YCTOM, MEHEE BBICO-
KU BOJIOCSTHOM MOKPOB M3 IyXa U OCTH C HECKOJILKO OOJIbIIIEH TIJIOTHOCTHIO HA YPEBE.
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[Ixypkwu 3Bepeii, 0OUTAIONINX B PAfOHAX C XOJOJIHBIM KIMMATOM, OTIMYAFOTCS
OOJBIIMMU pa3MepaMu, I'yCThIM, BBICOKUM M IIEJIKOBUCTBIM BOJIOCSIHBIM ITOKPOBOM,
IUIOTHOM KOYKEBOM TKaHbIO, a OOMTAIOIIMX B palloHaX C KapKUM KJIMMATOM IOKPBITHI
MAaJIONBIIIHBIM, CPEAHEN MATKOCTH BOJIOCSHBIM IIOKPOBOM, OKPALIEHHBIM B CBETJIbIC
Y TYCKJIbIE IIBETA.

CBoiicTBa Me€Xa 3aBUCAT OT CTPOCHHS M KAUECTBA BBIIEJIKH IIKYPOK.

KadecTBO BOJIOCSHOIO MOKPOBA XapaKTEPU3YETCsl BBICOTOM, I'yCTOTOH, LBETOM,
OJIECKOM, MSATKOCTBIO, YHNPYIOCTBIO U APYTMMHU IoKazarensiMu . KauecTBo KoxkeBOi
TKaHU XapaKTEepU3yeTCs €€ TOJILIMHOMN, IPOYHOCTHIO, MATKOCTbIO, IJIACTUYHOCTBIO U JP.

Ternno3amuTHBIE CBOMCTBA MEXA ONPEAEIIOTCS I'yCTOTOM U BBICOTOM BOJIOCS -
HOT'O ITOKPOBA, a TAKXKE TOJIIWHON U INIOTHOCTBHIO KOKEBOM TKAHMU.

ACCOPTHUMEHT U XapaKkTEepUCTHKa MeXa MpeJicTaBlieHa B Tadu. 23, 24.

DcTeTHYecKHe CBOMCTBA MEXa ONPEAECIISAIOTCS €ro [BETOM, 0JIECKOM, I'yCTOTOM,
BBICOTOM M YIIPYI'OCTBIO BOJIOCSHOI'O IIOKPOBA.

Ot cBOICTBa M€Xa, €r0 CTPOEHUS U KaYECTBA BBIJCIIKH MEXOBBIX IIKYPOK
3a-BUCHUT B OyyIlleM HOCKOCTh Mexa (Tabi. 22).

TexHonoru4yeckue orcpanuru BBIICII-
KW MCXOBBIX HIKYPOK

1 - MOATOTOBUTEILHBIC OTIEPAITIH
(oOpe3ka, 0TMOKA, ME3JIPEHUE);

O6ecneunBaroT NpUJaHUE LIKypKaM
YCTOMYHUBOCTH K THUEHUIO, JIEHCT-

2 - oniepanu COOCTBEHHO BBIJIEIKHU (ITUKEIe- <: BHO BOJIBI, XHMHIECKEX PEATCHTOB H

BaHUC, z[y6neHHe, )KI/IpOBaHI/Ie); MOBBIIIEHHON TEMIIEPATYPhI

enp - ynydmieHue npupogHON OK-

acuechIBaHUE, KpaIICHHUE, CTPIDKKA, IIIUIKA LIEHHBII M€eX; CO3/laHAEe POBHOM IO~
2 2 2 2 p
rna}KeHHe) BCPXHOCTH C BBICOTOM BOJIOCA HE

6omnee 20MM; BBIIEPTHBAHNE OCTH

Puc. 21. TexHosroru4yeckue onepanny BbIICJIKHA MEXOBBIX HIKYPOK
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Tabmauua 22

HockocTh MexoB

HaumeHoBaHue Mexa % HaumeHnoBaHue Mexa %

Bruipa 100 |Puicsh 40
Bobep 90 [Xops 35
MopcKoi KOTUK 85  |penxa 30
Co60o11b 80 [Cypox 27
Pocomaxa 75  |Komonox 25
Hopka 70  [Copuocraii 25
XKepebok 64 Korka moMansss 17
Kapakyb 60  |Kpommk 12
KyHunua msrkas 60 |Kpor 10
Kynumua ropckas 95  [Cycmuk 10

TroneHpb 55 bypyHyk 8

JIncuna 50 X OMSK 6

Iecen 45  [3asm 5

Onoex 45  |Kpsica BonsiHas 3

Tabmuua 23
ACCOPTHMMEHT IYIIHO-MEXOBBIX M01y(padpukaToB
No AcCOPTHMEHT XapakTepucTHKA MYNIHO-MEX0BOro noJrygadépukara
1 2 3

1 | JIucuma kpac- | Llxkypku MOTYT OBITh JIIMHHOBOJIOCBIMU U CTpHkeHbIMU. LLIKypku
Has JIMCHI] CEBEPHBIX PAIOHOB UMEIOT BBICOKHH, IIEJIKOBUCTBIA U I'yC-

TOW BOJIOCSHOM MOKPOB, I0KHBIX PaliOHOB — HU3KUI, IpyObIii 1

PENKHIA; IBET — OT CBETIIO-CEPOTO JI0 OTHEHHO-KPACHOTO
2 | JIucuua- BosocsHo# MOKpPOB OT CBETNO-0yporo 10 TEeMHO-Oyporo 1BeTa,
CHUBOJYIIKA

oCThb cepedpucTas ()kenToBaras), yX TEMHO-TOJIyOO! U CBETIIO-

roixy6oi

3 | Cepeopucro-

YepHad JUCHIA

BomnocsHoit mokpoB uepHBId, ¢ 6€710i1 CepeOpPUCTOM OCTHIO U OeITBIM

KOHIIOM XBOCTa. MOTYT OBITh UepHbI€ (TITyOOKO-UYEpHOTO LIBETA),

TE€MHbIE, TEMHO-Oypble U Oypble

4 | Cepeopucro-

yepHasi OeJ10-
MopJas JJucuua

Nmeet Oemple msiTHA HA MOP/IE, BOKPYT IIEH U Ha YpeBe. MoryT

OBITh YepHbIe (TITyOOKO-4epHOTO I[BETA), TEMHBIE, TEMHO-OYpbIe U

Oypblie

5 |dukasi  4YepHO-
Oypasi imcuna

BCTpC‘-IaCTCH PE€AKO, UMCCT HC3HAYUTCIIbHYIO Cepe6pI/ICTOCTL Ha

xpedTe. MoryT ObITh YepHBIe (TTTyOOKO-4YEpHOTO 1IBETA), TEMHBIE,

TEeMHO-Oypbie U Oypbie
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2

3

IlinaTnnoBas
JHUCHIIA

MoryT ObITh TEMHO-TIJIATUHOBAS — OCHOBHAsI OKpacka rojyoas,
ITyX TEMHO-CEPBIil, OCTh IJIATUHOBAs (Oenas y OCHOBAHUS C YEPHBI-
MU KOHUMKaMH) U 4YepHasi, U CBETJIO-TUIATHHOBAsI — CTAJIbLHOTO

BCTAa, IMyx CBCTHO-CepBIfI, OCTb IINIaTUHOBAs, yucTo-0enas u YcpHasa

Iecen 0enbrii

HmeeT BbICOKMH, TYCTON U IIETKOBUCTBINA BOJIOCSHOW MMOKPOB YHC-

TO-0€JIOTO IIBETa

Iecen roayooit

Tpu rpynnsl: TEMHO-TOIYOON UM TEMHO-KOPUYHEBBIH, CBETIIO-
rojryooi ¢ ToayObIM ITyXOM U CBETJIO-TOJIyOOH CO CBETIO-TOIYyObIM

IIyXOM HUJIN KOpI/ILIHeBI)If/i C PBIKCBATBIM OTTCHKOM

Beaka

NmeeT rycToit, NbIIIHBIN, CPEAHEN BHICOTHI BOJIOCSHOMN MOKPOB.

11T BUIOB: TEMHOXBOCTKA, YCPHOXBOCTKaA, 6ypOXBOCTKa, KpaCHO-

XBOCTKaA U CEPOXBOCTKA

10

Hopka

NmeeT cpaBHUTENBHO HEBBICOKUN POBHBIN U I'YCTOM BOJOCSHOM MO-
KpPOB, OCTh OJIECTSIIILYIO, MMyX IUIOTHBIM, IEIKOBUCTHIN; OKPACKY OT

CBETJIO- 10 TEMHO-KOPUYHEBOH, Oelyto, roay0yro, YEpHYIO U JIp.

11

I'opHocraii

HIkypku ¢ HEBBICOKUM TyCTBIM HIETKOBHUCTBIM BOJIOCSIHBIM ITOKPO-
BOM Oenoro 1Bera (mpu 3a00€ B 3MMHEE BpeMsi) U OT CBETIIO- 10
TEMHO-KOPHYHEBOTO 1[BeTa (IIpH 3a00€ B JIETHEE BPEMSI) C YUEPHBIM

KOHYHMKOM XBOCTa

12

Co000Jb

Haubonee 11ieHHbI BUI TYIIHUHBL, UMEET I'YCTOM MBIIIHBIN CpeaHe
BBICOTHI ILIEJIKOBUCTBIN BOJIOC, OKPACKY OT TEMHO-0YpOro 10 JKEeNTOo-

II€CYaHOTI'O IIBETA

13

Kynnna

LeHHbIi BUJ MYIIHUHBI, YCTYNAKOMUNA TOIBKO c000110. OCHOBHBIE

BUJIBI — MATKas 1 ropckast. KyHuia msrkas moxoxa Ha CBETII00-
KpalIeHHOro co00Jis1, HO ¢ 00Jiee JUIMHHBIM U MBIIIHBIM XBOCTOM,
BOJIOCSIHOM TMOKPOB MEHee IUJIOTHBIM, OKpacka OT TE€MHO-

KallITaHOBOI'O JI0 MIECOYHO-XKENTOr0 IIBeTa, MyX roixyooit. Kynuma
ropckas oTiaudaercs 6osee rpy0oid, BBICOKOH M MEHee I'yCTOH oc-

TBIO, ITyX MEHEE TUIOTHBIN, OeJIbIi, CBETJIO-TOIYO00N WK cephlit

14

KoJsonox

HmMeet mbIIHBINA I'yCTONM MATKUI CpEIHEN BBICOTHI BOJIOCSIHOM T10-

KPOB, APKO-PBIKEIO UIIN KCITO-PBIKCTO IIBETA
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Tabmuma 24

ACCOPTHMEHT MeXOBbIX 0Jy(GadpuKaToB

No HaumeHoBaHue XapakTepuCcTHKA MeX0OBbIX M10Jy(padpukaToB
1 2 3
Kpoauk Nmeer rycTtoi ynpyruil cpeiHeil BBICOThI BOJIOCAHOW MOKPOB.
Ikypku ObIBaIOT: HaATypaJibHble — JUIMHHOBOJIOCHIE, HIUIMAHbIE,
CTPHUKECHBIC U KpPAIICHBIE
2 | OBunHa mexoBasi MexoBy10 OBUMHY JAOT B3POCIBIE U MTOTYB3POCIIBIE OBIIBI TOHKO-
PYHHBIX, IOJIyTOHKOPYHHBIX U IIOMECHBIX TOPOJT
3 | Touxopyunas oB- | MMeeT mMsrkuii, OnecTsuiuii, MIEIKOBUCTHIN OAHOPOIHBINA BOJIOCSHOM
Hma IIOKPOB, COCTOSILIIMI U3 MEJIKO U3BUTOIO IyXa
4 | IlonyronkopyHHas | VmeeT ogqHOPOIHBIN, HO HECKOJIBKO OoJiee rpyObIid BOJOCSHOM T10-
OBYHHA KpOB
5 |[ITomecnasi oBunna | MiMeeT momyrpyOblii OJIECTAIIMIA BOJIOCSHON TOKPOB, COCTOSIIIHNA U3
IyXa U OCTH
6 | Hureiika [IIxypka oBell LUraiiCKoM MOpoJibl B CTPUKEHHOM BUJie. Ee okpaiu-
BalOT B KOPUYHEBHIH, YEPHBIH, cepblii U OEKEBBIi 11BETa, IPUMEHSIET-
csl a3po-rpadHOE U pe3epBHOE KpallleHHE
7 | Kapakyabua HIkypku STHAT KapakyJIbCKOW MOPOAbI YTPOOHOTO pa3BUTHUS B BO3-
pacte 6osiee 130 nHeil. XapakTepu3yeTcst HU3KUM MPUJIETal0IUM
OJIECTALIMM BOJIOCSIHBIM IIOKPOBOM C YETKUM MYapUCTBIM PUCYHKOM.
KosxeBas TkaHb TOHKAsI
8 | Kapakyas- HIkypku ATHAT B OCJEIHEN cTaguu yTpoOHOTo pa3Butus. Boxocs-
fapaityJpHa HOH IIOKPOB COCTOMUT U3 y3KUX BAJILKOB U TPUBOK BIIEPEMEKKY C
MyapuCThIM pUCYHKOM. KokeBasi TKaHb yTOJIIEHHAs
9 | Kapakyab HIkypku sSTHAT B Bo3pacTe 10 3 nHel. MIMeroT menkoBUCTbIi Oe-
CTAILIAKN BOJIOCSTHON TOKPOB, COCTOSIIUI U3 BUTKOB Pa3HBIX THUIIOB.
[To iBeTy Kapakyb ObIBaE€T YEPHBIN U IIBETHOW: CBETIIO-CEPHIi, TEM-
HO-CEpbIN, KOPUUHEBBIN, YEPHBIN C CEAUHOU U JIp.
10 | sAx06a0 [IIKypKH SATHAT KapaKyJIbCKUX U CMYIIKOBBIX IIOPOJ B Bo3pacTe 10 1
Me€C C JUIMHHBIMH U PBIXJIBIMH 3aBUTKaAMHU
11 | Tpsacok [IIKkypKH NOIPOCIINX SATHAT B BO3pacTe OT 1 10 4 Mec ¢ BBICOKHM

MATKUM KyApPCBATbIM BOJIOCAHBIM ITOKPOBOM
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1 2 3
12 [ Cmymka [IIxypkH SITHAT CMYIIKOBBIX ITOPOJI B Bo3pacte 110 3 nHeil. Bomocs-

HOH TTOKPOB MSATKHUH, CIIa000JIECTAIINN WM MAaTOBBIA C PHIXJIBIMUA

KOHBHCO6p33HBIMI/I 3aBUTKaMHU

13 | Mepaymka HIkypku ATHAT TPYOOLIEPCTHBIX TOPOA, KPOME KapaKyJIbCKOH U
CMYILIKOBOM, B Bo3pacTe oT 3 aHei 1o 1 mec. BonocsHoii nokpos co-
CTOMUT U3 PBIXJIBIX MAJOYNPYIHX 3aBUTKOB Pa3InYHOMN (POpMBI U MO-

KET OBITh 0€3 3aBUTKOB (MyapHCThIN, BOJTHUCTBIN, TJIaJIKH)

14 | JIamka HIkypku ATHAT TOHKOPYHHBIX M MTOJIYTPYyOOIIEPCTHBIX MTOPOJ 1 UX
nomecei B Bozpacte 10 1 —1,5 mec. BosocsiHOM TOKPOB COCTOUT U3

IIyXa B BUIAC MCJIKOKOJIbYATOro 3aBUTKa

IymHo-mexoBbIe moy(padpuKaThl HCMOJIbL3YIOT AJI51 H3TOTOBJICHHS

- BOPOTHUKOB (MY>KCKHX — KapakyJib, CMyIIKa, MEpIyIliKa, Bblapa, 606ep, Oe-
JIeK, KPOJIMK M KOIIIKAa T0JT KOTHK, OBUYMHA CTPYDKEHAS KpallleHast U Jp., KEHCKAX —
BCE€ BH/JIbI ONy-(PadbpuKaToB),

- TOJIOBHBIX YOOPOB (MY>KCKHX — KapakyJib, 000ep, KPOJIUK 1 KOIIKa MO/ KO-
THUK, BBIIIpa, O€JIeK, OH/laTpa, codaka, CMyIIKa, MbDKUK, OBYMHA CTPUKEHAS KpallleHas
U JIp., )KEHCKUX — BCE BUJIbI TI0JTyhaOpHUKATOB),

- Myt (Oenka, KpoT, Kapakyib, KPOJUK MO KOTHK U Jp.),

- TOPXKETOK (JTUCHIIa, TOJIy0Ooi mecell, 3asi-0esaK, KyHuIa, co00ab, €HOT U JIp.),
NajJaHTUHOB (KPOT, Mecell, co00Jb, KyHHUIIa, HOPKa, TOPHOCTAa U JIp.),

- menepuH (JIUCHIIA, Tiecel], CO00IIb, KYHHIIa, HOPKa, KapaKyJib4a, OHIaTpa U Jp.),

- JIETCKUX MajbTO (KOIIKA, KPOJIUK, OBUMHA, 3as11-0€JIsIK U Jp.),

- )KaKkeToB (0eJka, KoIllka, HOpKa, OHAaTpa u Jip.),

- MY’KCKUX THIKaKOB (OBUYMHA), TYJIYIIOB, TIOJYIIyOKOB, IITy0 U APYTHUX U3JIE-
JIAM.

B mBeitHOM mpOU3BOACTBE MEX MPUMEHSETCS B OCHOBHOM JJIsi BODOTHHKOB, a
TaKXKe ISl OTJCIKHU KCHCKUX ManbTo. Jlydime mikypKy WM Jydilie UX 4acTu CTa-
BAT Ha 00Jiee BUJIHBIE MECTa: Kpas MPSMBIX BOPOTHUKOB, KOHEI[ MPABON CTOPOHBI
YKEHCKOTO ¥ JICBOW CTOPOHBI MY>KCKOTO IIaJIEBOI0 BOPOTHUKA. BCTaBKM M MOJCTaBKU
HE JIOJDKHBI BBIICTATHCA Ha o01eM (oHe; AeheKThl, KOTOPhIE MOXKHO YIIaduTh, HE
nonyckarorcsa. He momyckarorcs BcTaBku Ha pacctossHun MeHee 10 cM ot kpast.

HckyccTBeHHBII MeX - 3TO TEKCTHIIbHBIC U3JIEIHS, HMUTHPYIOIINE HATypab-
HBIM MeX, MOTYT OBITh BRIPAOOTaHbI HA TKAIIKMX CTAaHKAX, HA TPUKOTAKHBIX MAIlIMHAX,
Ha CHEIUalbHBIX KapakyJIeyKJIaJOYHbIX MAalllMHAX, Ha TKAHEMPOIUMBHBIX MAIlIMHAX.
BbipabaTbiBatOT UCKYCCTBEHHBIN MEX U3 IIEPCTAHOMN MPSHKU, U3 HATYPAIbHOTO IIEJIKA,
U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH (Tabi. 25).
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HckycCTBEHHBIM MEX BBITYCKAETCS € IVIAAKUM IPUIOAHATBIM BOPCOM, C IIPHU-
JIEralolM BOPCOM, C BEPTUKAJIBHO ITOCTABICHHBIM BOPCOM, C 3aBUTHIM BOPCOM.

XapaxkTepu3yercs BbICOKON CTOMKOCTBIO K HCTUPAHUIO, JIETKOCTBIO, XOPOLIMMU
TEIUIO3AIUTHBIMU CBOMCTBAMU, BO3AYXOIIPOHUIIAEMOCTbI0, KPACUBBIM BHEIIIHUM BU-
JIOM ¥ OTHOCHUTEJIBHO HEBBICOKON CTOMMOCTBIO.

Ta0muna 25
TexHo10rus BHIPA0OOTKH HCKYCCTBEHHOI'0 MeXa

No HanmeHoBaHMe XapaRTepnchca TEXHOJOT'HIECKOI'o nmpoiecca
1 2 3

1 | HMekycerBennnlii BripabaTeiBaeTcss BOPCOBBIM NEPETIETEHUEM C TPUMEHEHHEM CIIO-

MeX, BbIpadaTbl- | coba IBOITHOrO TKAaHOTO Mexa. B kadecTBe rpyHTa - KpydeHas

BaeMblii Ha XJIOM4aToOyMakHasl psi’ka, a B Ka4eCTBE BOPCOBON OCHOBBI — HC-
TKAIKUX CTAH- KYCCTBEHHbIE U CHHTETUYECKUE HUTH U IPsDKa U3 IITANEIbHBIX
Kax JIABCAaHOBBIX, HUITPOHOBBIX, KaI[POHOBBIX, BUCKO3HBIX, all€TATHBIX U

niepcTsaHbIX BoJOKOH. IIlupuna 135—140cMm, moBepXxHOCTHAs

2
wioTHOCTH 350—7201/M", BbIcOTa Bopca 7—10mm. Breimyckator
€ro IIaJKOKpaIIeHbIM, Halle4aTaHHbIM, C a3porpadHbIM KpalieHH-
€M KOHYMKOB BOpCa, C yCTOMYMBOM YKJIAIKOW BOPCaA, C BOJOOTTaI-

KUBAIOIIEN OTIEIKON

2 McKyccTBeHHbIH OcHOBHBIE IPOLIECCHI: U3TOTOBJICHUE CUHENN U €€ 3aBUBKa, IIPH-
MeXx, MoJIy4YeH- KJIEMBaHUE 3aBUTOM CHHENM K TKaHU, KOPPEKTUPOBKA PACIIOJIOKE-
HbIH NPUKJIEN- HUS CUHEIIU U CyLIKa MeXa.

BaHHeM 3aBHUT- CuHenp U3roTOBIIAIOT U3 KallpOHa U KPY4Y€HOH CTEP>KHEBOM XJIOI-
KOB K TKaHH 4aTOOYMaKHOM MpPsiKU. 3aBUBKY CUHEU OCYILECTBIISIIOT B CIie-

(McKyCCTBeHHBIN | IMAaTbHOM 3aBUBOYHOM armnapare. CHHENb YKIaJbIBalOT HA TKaHb,

KapaKkyJb M HC- | IIPEJBAPUTEIBHO IIOKPBITYIO PE3UHOBBIM KJIEEM, KOPPEKTUPYIOT
KYCCTBEHHAsA MIOJIOXKEHUE CUHEIH U IPOCYIINBAOT.
CMYIIKA) IIpy M3roTOBIIEHNH CMYIIKH 3aBUTYH0 CUHENb PACKPYYUBAIOT, VK-

JaabIBalOT HAa TKaHb, ITOKPBITYIO KJIECEM, U YAAJIAIOT U3 HEC XJIOII-

yaTOOyMaXKHbI€ HUTH. 3aBUTOK OoJiee MATKUN U PHIXJIbIN
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-

2 3

3 | MckycerBennplii | TlomydaroT Tpems crioco6amu: ¢ IPUMEHEHHEM YecaTbHON JIEHTHI;

MeX, BbIpadaThbl- | HA OCHOBE BOPCOBBIX IEPEIJIETEHUI; HA OCHOBE IUTIOIIEBbIX IIEpe-
BaeMblil HA TPU- | IUICTCHUM.

KOTa’KHbIX Ma- N3 xnomyarobyMaxHON KPYyUEHOU MPSHKU B KAXKIYIO METII0 BBA3BI-
IIMHAX BAETCs MyYOK BOJIOKOH, KOHIIbI KOTOPBIX 00pa3yloT BOPCOBYIO IO-
BEPXHOCTb. ICIONB3YIOT CHHTETUYECKHE BOJIOKHA — HUTPOH U
JIaBCaH, UX CMECH U CMECU HUTPOHA C BUCKO3HBIM IITAIIEIbHBIM
BOJIOKHOM PAa3HOM JUIMHBI U Pa3HOW JUHEWUHOW IIOTHOCTH. s
MMUTALMK OCTEBBIX U ITyXOBBIX BOJIOC B CMECh BBOJST BOJIOKHA
Pa3HOU JTMHEHHOM MIIOTHOCTH U PAa3HOW TEPMOYCaJOUYHOCTH.
TKaHEeNPOIMBHON UCKYCCTBEHHBIN MEX, ITOJIYYEHHBIN HA BA3AJIb-
HOIIPOIIMBHBIX MAIIMHAX, - [I0JIOTHO U3 MOJIUAMUHBIX BOJIOKOH,
MPOILIUTOE IPSHKEN ¢ HUTPOHOBBIM BOJIOKHOM; KOTOPOE BOPCYIOT U

MOACTPUTAIOT (TSI TIOTKITATKH )

CBolicTBa HCKYCCTBEHHOI'0 MeXa

UckyccTBeHHBIE MeXa 001a4a10T:
* XOpOIIEH H3HOCOCTOUKOCTBIO,
* YCTOMYMBOCTBIO K BO3JAECUCTBUIO MUKPOOPTaHU3MOB,
* 3HAYUTEIIBHO JIETY€ U JICHIEBIIC HATYPAIbHBIX MEXOB,
OJIHAKO BOPC MOJABEPKEH CMATHIO, 3aKATHIBAHUIO B ITyUYKH, IAPUKHU.

OpnexHasi BaTa — MbIIIHAsL, CJIErKa COIPECCOBAHHAS Macca MPOYECAHHBIX BOJIO-
KOH XJIOTIKA.

Couipbé: cMecH XJIONKa HU3KUX COPTOB C HE3PEJIBIMU U MEPTBBIMU BOJIOKHAMH,
XJIOTIKOBBIN TyX, 00paThl MPOU3BOJICTRA.

Tpebosanus k éame: XOPOIIUM MPOYEC BOJOKOH, JIETKOCTh pacCliauBaHUs Ha
CJIOW Pa3JIMYHON TOJIIIMHBI, OTCYTCTBHE KPYITHBIX Y3E€JIKOB U COPHBIX MpUMeceit (oc-
TaTKOB KOPOOOYEK , JTUCTHEB, CTEOEIHLKOB), OTCYTCTBUE 3amaxa M 3aTXJIOCTU, IBIII-
HOCTb, YIIPYTOCTb.

Batun — yrennstomuid MaTepual, mpeacTaBsIonuid co00i MOJIOTHO U3 HATY-
paJbHBIX WJIM CHHTETUYECKUX BOJIOKOH (pHcC. 22).

Tpukomaoicuvili 6amuH XapakTepu3yeTcs OOJBIION MSITKOCTBIO , PACTSIHKHMO-
CTBIO, YIIPYTOCTHIO, XOPOIIIO COXpaHsAeT (POpMy OJICKIbI, HE MPUIAET U3JCITUI0 U3-
JIUIITHEN TOJIIMHBI, HE BBI3bIBACT 3aTPYIHCHHM MPU HACTUIIAHUU U PaCKpoe.
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BATHUH

TPHKOTAXKHBIA — TPUKOTAXKHOE .
Herkanbli
BOPCOBAaHHOE MOJIOTHO U3 X/0
NPsDKH (TPYHT), YUCTOIICPCTSIHOM L \
WJIM CMEIIAHHOW anmapaTHON e l
IPSKH, 110 KOTOPOM Tpon3BoAuT- | [XoscronpomusHoii || UrinonpodouBHoii Kueenbiii
Csl HAYeC (x/6, m/mepcTSIHOM, Ha MapJe
CUHTETHUYECKUI) (m/mepcTsHOM, (HUTpOH,
CHUHTETHUYECKHUIA) JIaBCaH)

Puc. 22. Kinaccuduxanus BATHHA

ITopoJsion (meHoOMOJIMYpeTaH) — YTCIUISIIOIIMN MaTepuall, MpeaCTaBISIONUN
co00M CUHTETHYECKUI TeHomIacT. JIETKui, 3IaCTUYHBIN C XOPOIIUMH TEII03aIUT-
HBIMH CBOMCTBaMH, BO3JYXOMPOHUIIAEMBIN, O0€3BpEIHBIN, HE MOPAXKAETCSI MOJBIO U

(6]
rpubkamu, MoposocToek (10 -50° C), TepmonnactuueH (pasmsardaercs npu 150 © C).
OmpuyamenvHvle ceoticmea: TOPIOYb, PU TOPEHUH BBIICISIOTCS STOBUTHIC
BEIIIECTBA.

Tema 17. Illgeunvie numku. Knaccugpuxkauusa weeitnvix
HUMOK

IlIBeiiHbIe HUTKHA — OTACIOYHBIA U OCHOBHOW MaTepHai ISl COCAUHEHUS JIE-
Tanen oAaexabl. MoryT ObITh X/0, 1IEJIKOBBIEC, KAIPOHOBKIE, JIABCAHOBLIE U JIbHSHBIC.

L [HIBeiiHbIe HUTKH [

i

-

&
-

XnomyaTtoOyMaKHbIe

[[IenkoBbIe KonponoBsie JlaBcanoBbIE JIpHSIHBIE

Puc. 23. Knaccupukanus mBelHbIX HUTOK

Xyon4yartodymakHble NMIBeiiHbIe HUTKHU BbIPA0ATHIBAIOT U3 BBICOKOKAYECT-
BEHHOW rpeOeHHoM Tpsiku B 3, 6, 9 u 12 cnoxenuit (puc. 24).

OcHogHubie npoyeccobl npou3eo0cmea HUMoK:. TPOILLEHUE, KpydeHue, OTAeNKa U
NepPeMOTKa.
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Puc. 24. CTpyKTypa mIBeiiHbIX HUTOK: a) B 3 cliokeHus; 6) B 6 ciioxeHuii;
B) B 9 ciiokeHmii

[To TonmmHe pa3InyarOT HUTKHU 110 TOPTOBBIM HOMEPAM: YEM BBIIIE TOP-TOBBIN
HOMEpP HUTOK, TEM OHU TOHBIIIE.

ITo xapakTepy OTIEIKH U OKPACKE HUTKHU OBIBAIOT CYypOBBIE, O€IbIe, YEPHBIE U
LBETHBIE, MATOBBIE U IJISHIICBBIE.

KadecTBO MIBEMHBIX HUTOK XapaKTEPU3YETCS MPOYHOCTHIO, PACTSHKMMOCTHIO,
yrpyroctbio. CTpyKTypa IIBEHHBIX HUTOK XapaKTEpU3yeTCs yPaBHOBEIICHHOCTHIO
KPYTKH, POBHOTOM, OKPYTIOCTHIO, TPOYHOCTHIO OKPACKH, CTENIEHBIO OCNM3HBI U Ha-
JMYHEM WA OTCYTCTBUEM JIe(DEKTOB BHEITHETO BUIA.

IIpounocms MIBEWHBIX HUTOK SIBIISIETCS TJIABHBIM IOKA3aTENEM HMX KadyecTBa.
CypoBble U Oe€Jible HUTKU MPOYHEE YEPHBIX U I[BETHHIX. | JISTHIIEBBIE HUTKHU MPOUYHEE
MaTOBBIX.

Yonunenue HUTOK MOXKET COCTABISTH 2,9 — 6 % U 3aBUCUT OT BETUYUHBI KPYT-
KM U XapaKTepa OTJIEIKH.

Vpasnoeewiennocms KpyTKM HUTOK SIBJIIETCS BaKHBIM IMOKA3aTeNIeM, B 3HAYU-
TEJIBHOUW CTENEHU OMPEEISIONIMM UX OOPBIBHOCTD B IIBEHHOM Ipou3BoAcTBe . Eciu
HUTKA JJIMHON 1 M, CJIO)K€HHAasi B CBOOOJHYIO METIII0, 3aKpyUUBaAETCs, HO HEe Oosee
yeM Ha 6 000pOTOB, TO YPaBHOBEIIEHHOCTh KPYTKU cunTaercsa xopoueid. HeypaBHo-
BEIIICHHBIC HUTKU MyTAIOTCS NP MOIINBE, 0OPHIBAIOTCS.

Posrnoma uuTok 00ycnoBiIMBaeT MX JOOPOTHOCTH: OTCYTCTBHE OOpPHIBOB, BU-
JTUMBIX 1€()EKTOB, MPOJOJKUTEIIBHOCTh CPOKa CITY>KOBI B IIIBaX.

IllenkoBble MmBeliHbIe HUTKH ( IIBEHHBIN 1K) BbIPAOATHIBAIOT U3 IIEIKA-
ChIpIla, KOTOPBIA CHavaJla CKPy4YMBaIOT B HECKOJIBKO HUTEH, a 3aTEM COCIUHSIOT HE
MEHEE YEM B TPU HUTHU C HANPaBJIECHUEM KPYTKH B CTOPOHY, IPOTUBOMOJIOKHYIO Ha-
npasieHuto nepsoil. [locae KpyTKH 11K OTBApUBAIOT U OKPALTUBAIOT.

[To Tommuue menk pazaensercsa Ha TOHKUKA Ne6S, cpennuit Ne33 u yTomnmieH-
HbIi Nel8.

[lenkoBbIE HUTKU XapaKTEPU3YIOTCS TIAAKOCTBIO, YNPYTOCTHIO, COYHOCTHIO
OKpAaCKH, BBICOKUM IPEEIOM MPOYHOCTH MpU pacTsokeHuU. [loBbIlIeHHBIE TpeOoBa-
HUS IPEIBSABIISAIOTCS K TPOYHOCTH OKPACKU IMIBEHHOTO IIEKA.

CuHTeTHYeCKHe HUTKM MOTYT OBITh KallpOHOBBIC W JTABCAHOBBLIC M BbIpada-
THIBAIOTCSI B HECKOJIBKO ATaroB (puc. 25).
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TpouieHue
OCHOBHEIE TIPOLIECCH IPOU3BOJICTBA
CUHTETHYECKUX HUTOK Kpyuenue
OTBapuBaHue

-

benenue nim
KpallICHUEe U OTAEIKA

Puc. 25. OcHoBHbBIE 3TANIBI MIPOU3BOJACTBA CHHTETHYECKNX HUTOK

CunTeTHYeCcKHEe HUTKU (M3 KalpoHa U JaBCaHa) OTJIMYAIOTCA MOBBIIICHHBIM
npeaeoM MPOYHOCTU MPU PACTSKEHUU M CTOMKOCTHIO K HUCTHUPAHMIO, DJIACTUYHO-
CThIO (IIMPOKO MCHOJB3YIOTCS TMPHU TMOILIKUBE U3ACIUI U3 TPUKOTaXKa), XOPOIIeH xe-
MOCTOMKOCTBIO (TIPU HU3TOTOBJICHUM CHEIOACKIbI ), Majioil ycajakoit (okoio 0,2%),
BBICOKOM CTOMKOCTBIO OKPACKH K JAEHCTBUIO CBETA W IMOTOJbl, BEICOKOW yCTOMYMBO-
CTBIO K JEUCTBUIO MUKPOOPTAHU3MOB. JTH CBOMCTBA CHHTETUYECKUX HUTOK MPUIAIOT
IIBaM TOBBIINICHHYIO MPOYHOCTh W PACTHKUMOCTD, a METISAM, OOMETaHHBIM STUMU
HUTKaMH, TTOBBILICHHYI0 NW3HOCOCTOMKOCTh U KPACUBBIA BHEIIHUN BUJL.

Heoocmamox CUHTETUYECKUX HUTOK - MX HEBBICOKAS TEPMOCTOMKOCTH, YTO
MPUBOJUT K CHUKEHUIO CKOPOCTH TOIIMBA. Y CTpaHsAETCs MyTeM MPUMEHEHHUS B MPO-
1[€CCEe M3TOTOBJICHUSI M3JCNHS CIIOCOOOB YMEHBIIICHUS HArpeBa: OXJIAXKICHUE WIJIbI
CTpyel BO3AYyLIHO-BOJSHON CMECH, IPUMEHEHUE UTIJIbl 0COO0N KOHCTPYKIUMUHU C MOJIH-
POBKOH MOBEPXHOCTU U yiIKa. CHUYKAET OOPBIBHOCTH KalPOHOBBIX HUTOK 00paboTKa
dbopmaIbIeruaoM U MOBEPXHOCTHAS MPOIMUTKA PACTBOPOM YKCYCHON MEIH.

Bosnbiiiee nmpuMeHeHrWE HAXOISAT HOBBIE BHUBI IIBEHHBIX HUTOK: TEKCTYPHUPO-
BaHHbIC, ApPMUPOBAHHBIE, IITANEIbHbIE, TPO3PAYHbIE U TMOIYNPO3PAYHbIE U3 IOJU-
aMHIHBIX MOHOHHTEM.

ApMupoBaHHbIe (KAPKACHbIE ) HUITKH MOTYT OBITh U3 CTEPKHEBOM KalpOHO-
BOW HUTH C TTOKPHITUEM JIABCAHOBBIM BOJIOKHOM HJIM U3 CTEP>KHEBOM JJaBCAHOBOM HU-
TH C MOKpbITUEM XJONKOBBbIM (JIX) mnm nonuunoszubiM (JIIT) Bomoknom (25—40%
Macchbl HUTOK). [TOKpbITHE apMUPOBAHHBIX HUTOK MPETOXPAHSIET UX OT MOBPEKICHUS
pa3orpeToil Wriaoi Mpu MOIIUBE, a CEPJACYHUK 00eCIeurnBaeT HEOOXOANUMYIO MPOY-
HOCTb, 3JaCTUYHOCTh U MU3HOCOCTOMKOCThH IIBOB. PEKOMEHAYyETCsI UCIOIb30BATh IJIS
MOIINBA MAJIbTO, KOCTIOMOB, IITy0 U IIANOK, padodelt 0eK bl U Ap.

IllTaneabHble HUTKA MOTYT OBITh M3TOTOBJIEHBI M3 JIABCAHOBBIX WJIA TOJIH-
HO3HBIX WITANeNlbHbIX BOJOKOH. Il0 CTpyKType M BHEIIHEMY BUAY OHHM OJIM3KH K
XJIOM4aTo0yMakHbIM. JIaBCaHOBBIE HITANEIbHbIE HUTKU 00J1a/1at0T XOPOLIEH Mpoy-
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HOCTBIO, CTOMKOCTBIO K aTMOC(HEPHBIM U XMMHUYECKUM BO3ACUCTBUAM, K JIEHCTBHUIO
NOBBILICHHBIX TEMIIEPATYD.

IIpo3pauynbie (0ecBeTHbIE) MOHOHHMTH IIOJIYYalOT U3 IMOJIUAMUIHOW CMOJIBI B
Buse jecku nquametpom 0,09—0,15Mm unu moHoHUTEN B 4 crnokeHus. MOHOHUTH
o0paboTaHbl crenualbHBIMU ONTHYECKHMMH TpernapaTaMd U UMEIOT CIIOCOOHOCTD
npuobpeTaTh IBET 00padaThIiBA€MOr0 MaTepHalia, 4TO HCKII0YaeT HEeOOXOIUMOCTh
nepe3arpaBKy MIBEHHOW MaIIMHBI IIPY MOIIMBE U3/IEIUN U3 TKAHEH pa3HbIX LBETOB U
MO3BOJIIET YMEHBIIUTH 3al1aChl HUTOK Pa3HbIX I[BETOB, MJIM OBbITh IOIYIIPO3PAYHBIMHU.

OCHOBHBIM HEAOCTaTKOM MOHOHUTEH SIBJIAETCS MX IOBBIIIEHHAS KECTKOCTD,
MO03TOMY HEOOXOJMMO TIIATEIHHO OTIAJUTh CTPOUKY IIIBA, YTOOBI METIN U CTEXKKHU
ObUIM PaBHOMEPHO 3aTSHYTHI.

I[IpakTHyeckoe 3a1anue

Jlannoe 3a0anue agnsemcsa 0600wWaOWUM U 3AKPENIAIOUWUM 8Ce NOJYUEHHbIe
SHAHUSL U YMEHUS NO COOEPAHCAHUIO OUCYUNIUHBL. Bam Heobxooumo 3apucosams 8
mempaou MoOenb WBEUHO20 U30eaUs (C BUOOM cnepedu U C3a0u), NPOPUCOBLIBASL BCE
KOHCMpyKmueuvle snemenmol. K oannoii modenu eam neobxooumo nodobpamov oc-
HOBHOU MEeKCMUIbHBIL MAMepuan U Onucams €20 Co2lACHO YKA3aHHOMY HUMCe aleo-
pummy. Ilpukpenumo obpazey mrxanu pazmepom 50x50mm.

Aflzopumm ORUCARUA MEKCMUIbHO20 mamepuaia

1. Accopmumenm, epynna unu nazeanue mamepuaia (Hanpumep, mMKaHb Nid-
meJbHas, amiac),;

2. Bnewmnuii 6uo, ogpopmaenue u omoenxa (Hanpumep, mkaHsb ¢ NeYAMHbIM Pu-
CYHKOM, He umeem OjecKa);

3. Buo npsoicu no cnocoby npsoeHnus, Cmpoenuio u cpynne (eciu mkaHb u320mos-
JleHa U3 Humetl, He0OX00UMO YKA3AMb 8ETUYUHY KPYIMKU),

4. Bonoxnucmslii cocmas mamepuaia (Hanpumep, 00HOPOOHAsL, XJIONYamooy-
Maxcuas)

5. Ilpusnax(u) onpeoenenus Humu 0CHO8bL (MO KPOMKe, O PUCYHKY, NO MOIWUHE
U 8eUYUHE KPYMKU HUMU, YKA3amb CIMPENKOU HanpasieHue HUmu 0CHOBbL),

6. Knacc u 6uo nepennemenus (npocmoule, MeIKoy3opiamoie, CI0HCHbLE, KPYNHO-
y3opyamule, NOJOMHAHOE, Capicesoe U m.o.),

7. I'eomempuueckue ceoticmea (ykazamo 6ce Kpumepuu);

8. Mexanuueckue ceoticmea (ykazamo 6ce Kpumepuu),

9. @uszuueckue ceoticmea (ykazams 8ce Kpumepuu),

10. Texnonoeuueckue ceoticmea (Heo6x00UM0O nOO0OPamMs OJist OAHHO20 Mamepud-
Jla Homepa uen u Humoxk, pedxcumol BTO),

11. Payuonanvroe nasuauerue.
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Tema 18. Omoenounvie mamepuanl

JInst OTOENnKHU MBEVHBIX U3JEIUNA UCIIOIb3YIOTCS JICHTBI, TECBMY, IIHYPBI, KPYy-
’KEBA, IINTHE, BHILIMBAIBHBIE HUTKH, OMCEp , CTEKIIIPYC, MEX, KOXKY.

OTHGJ’IO‘IHBIE MaTEepHuaJibl

TecpMma bucep Crexispyc [TaypsI

Jlenra KpyxeBo

Puc. 26. Kinaccuukanus oTaeJ04HbIX MATEPUAJIOB

JIeHTBI - OJIOCKH TKaHU HEOOJIBIION IIMPUHBI, BEIpa0aThIBa€MbIE U3 UCKYCCT-
BEHHBIX UM CHUHTETHYECKUX HUTEH, a TaKKe M3 XJIOMYaTOOYMa)KHOW M HIEPCTSIHOU
IPsDKU ¢ IPUMEHEHUEM TEKCTYPUPOBAHHBIX UM PE3MHOBBIX HUTEH. MOryT OBITh Kak
OTJZIEJIOYHBIE, TAK U MPUKIIAIHbIE OENIEHbIE, MIaIKOKPAILIEHBIE U MECTPOTKAHBIE.

Omoenounvle nenmol. IEIKOBbIE, MOIYLIEIKOBBIE, IITANENIbHbBIE, XJI0M4aTo0y-
MaKHbI€, MOTYLIEPCTIHbIE U KAIIPOHOBBIE.

Ipuknaonvle nenmol. AJig MMyTOBUIl U KPIOUKOB, OprouHas, KopcakHas, 00pTo-
Basi, OOIIMBOYHAS.

Tpebosanus k nenmam: NOKHBI UMETh KPacUBBIA BHEIIHUNA BUJ, ONPEJIEICH-
HYI0 NPOYHOCTh U IUIOTHOCTb, PABHOMEPHYIO LIMPUHY, HE3aTSAHYThle Kpasd. bemnbie
JICHTHI TOJKHBI OBITH XOPOIIIO OTOEJICHBI, IIBETHBIE — MPOYHO OKparieHbl. [[ns aa-
CTHYHBIX - cTerneHb pactsokumoctu = 70—80 %.

Tecbma - TIOCKHUE MJIETEHBIE U3IETMS, BEIpAOOTaHHBIE U3 OJJTHON CUCTEMBI KO-
co (mox yrimom 40—50°) meperuieTarolmuxcs X/0, IICIKOBBIX HUTEH, IITANEIbHOU
IPsDKU, a TAKXKE ¢ MPUMEHEHHEM MPOKUJIOK M3 3JTACTUYHOrO0 MaTepHualia, BCIEICTBUE
YEero TeChbMa PacTATUBAETCS B IIMPUHY U MOXKET OBITh yJIOKEHa Ha U3EJHH 110 KPYTY,
OBAJIBHO WJIU IO JPYTOM TpaeKTOpuH 0€3 MOPLIUH U CKIAI0K.

BripabaTpiBaroTCsl TakXKe BSI3aHBIE TEChbMBbI HAa YTOYHO-BSI3aJbHBIX MaIlllMHAX
MPEUMYILIECTBEHHO U3 IITANEIbHOU MPSKU, MECTPOBIA3AHBIMHU.

Tpebosanus x kauecmey mecvbmbl. NOIKHBI UMETh KPAaCUBBIM BHEUIHHUH BH]I,
ONpeaeIeHHYI0 TPOYHOCTh U INIOTHOCTh, PABHOMEPHYIO IIMPUHY, HE3ATAHYThIE Kpasl.
benble JIeHTbI AOHKHBI OBITH XOPOUIO OTOENEHBI, I[BETHbIE — IMPOYHO OKpPAIICHBHI.
J11st amacTUYHBIX cTeneHb pacTsokumoctu - /0—80 %.

HIHyp - KpyTJble TUICTEHBIC WM BUTHIC W3aeaus. MoryT OBITh X /0, IIENKOBEIC,
KaIpOHOBBIE, HepCTsHbIe. [eTeHsli MHYP - MOTYLIEIKOBBIM U BUTOMN IIEIKOBBIN.

Omoenounslii wiHyp TMPEACTABISIET COOOM CepeUHUK U3 HECKOJBKUX X/0 Kpy-
YEHBIX HUTEH, TOKPBITHIX OTJIETKOW M3 BUCKO3HBIX HUTEH. [luameTp mHypa 4 M.

Omoenounvlii ghaconHwlli wiHyp BbIPaOATHIBAETCSA HA TUICTEIBHBIX MalTUHAX U3
BUCKO3HBIX HUTEH , 00pa3yIoNINX y3KYI0 TPEXIPSAHYIO OCHOBY C HEOOJBIIMMHU Iie-
TeJabKaMu ¢ 00enx ctopoH. TonmunHa muypa 5—6 Mm.
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Cymaoic BbIpabaThIBaeTCsA U3 ABYX Npsiiei X/0 KpydeHOU MPsHKU, OTUIETEHHBIX
BHCKO3HBIMM HUTSIMH; Ka)Jas MpsAIb COACPXKUT MO 5 KpydeHbIX HuUTel. CepeanHa
cyTaxa yriyOJieHHasi, IUpUHA ero 2—3,5 MM.

bopmosou winyp BeipabaThIBaeTCs MICTEHUEM HECKOIBKUX HUTEH X/0 MPSHKH.
JnameTp mHypa OKOJIO 2 MM.

llemenvHoiti wHyp BhIpAOATHIBACTCS OIUIETEHHEM BHCKO3HBIMHU WJIM KalpPOHO-
BBIMHU HUTSIMU CEp/ICUHUKA U3 X/0 npsiku. J{uamerp mHypa okoJio 4 MM.

Onacmuyunslii wiHyp BhIPA0ATHIBAETCS OIUVIETEHHMEM BHCKO3HBIMH HUTSAMH CEp-
JNEYHHUKA U3 5 pe3nHOBBIX HUTEH. J(nametp mHypa 2 MM, pactsxkumMocts 100 %.

Kpy:xeBa - y3opuaTble ceTyaTble TEKCTWIbHblE u3fenus. s mpous3BOICTBa
KPY>K€B UCHOJB3YIOTCS X/0 U JbHSHAS MPsKA, UCKYCCTBEHHbIE U CHHTETUYECKUE HUTH.

[Io TexHUKEe MPOU3BOACTBA KPYXEBa MOJPA3JECISAIOTCA HA MAIIUHHBIE U PyY-
Hble. Mawunnbvle Kpys#ceea N3roTaBIMBAIOTCA HAa CIIEHHUAIBHBIX KPY>KEBHBIX U Ha OC-
HOBOBSI3AJIbHBIX MAlIMHAX B BHUJIE€ Kpas WM MPOLIMBKH U OTIMYAIOTCS TOYHBIM BOC-
IIPOU3BEJCHUEM y30pa U PAaBHOMEPHBIM PACIIOJIOKEHUEM HUTEM.

Ha kpy’kKeBHBIX MHOTrOYEIIHOYHBIX MalllMHaX C >KaKKApJIOBBIMU allapaTramu
BbIPa0ATHIBAIOT KPY>KEBO U KPY’KEBHOE IMOJIOTHO U3 TPEX CUCTEM HUTEW: OCHOBHBIX
TPYHTOBBIX, OCHOBHBIX Y30p000pa3yronmx 1 yTouHblx. Ha 3Tux mammHax BbIpada-
TBIBAIOTCSA KpyXe€Ba TOHKUE y3kue mmpuHor 10—40 MM, TOHKME MMPOKUE IIHUPH-
HOM 40—100 MM u rpyHTOBBIC MIMpUHON 15—100 Mm. BripabGateiBatoTcst KpykeBa
MOJIOTHOM, B KOTOPOM MOKeT ObITh OT 50 10 300 monoc, CKpereHHbIX MEXTy cO00it
CHEUUAJIbHBIMU COECIUHUTEIBHBIMU HUTSIMH, KOTOPBIE MOCIE OTAEIKH KPYKEBHOIO
MOJIOTHA BBITACKUBAIOT.

KpyxeBa MOryT ObITh BbIpAOOTaHbI M3 KAalPOHOBBIX W BUCKO3HBIX HUTEH Lie-
JIBIM HEpa3/IeJIEHHBIM MOJOTHOM.

[Tpo3payHOCTh W BO3AYIIHOCTh KPYKEB M3 KANpPOHOBBIX M BHCKO3HBIX HHUTEH
TpeOyeT BHICOKOKa4eCTBEHHOTO MOMmMBa. [1IBbI TOMKHBI OBITH Y3KUMH, HUTH TOHKAMH.

Pyunvie kpystceea U3roTOBISIOT IIIETEHUEM U3 X/0 WIN JIbHSAHBIX HUTOK BBICOKOM
crerneHu 0enu3Hbl. OHM OTIIMYAIOTCSI MHOTOOOpa3ueM y30pOB U OPUTHHAIBHOCTBIO.

Troab - penkas ceTdaras TKaHb C y30pamMHu Wid 0e3 HHUX, BbIpabOTaHHAas Ha
TIOJIEBBIX WJIM TApJUHHBIX MAIllMHAX W3 X/O MPSKW, BUCKO3HBIX HJIM KalPOHOBBIX
HUTEM.

Ha TroneBbIx MammHax BbIpaOaThiBaeTCs IIaJKUN TIONb - CETYaTasl TKaHb C
MEJIKUMH OTBEpCTUSIMU mpuHOon 71—178 cm. Ucnonb3yercst aist OTAETKHU KEHCKO-
ro OeJbs U IJIaThEB.

Ha rapavHHBIX MammHax BbIpaOaThIBAETCS TApAMHHBIA THOJb MMPUHON 80—
180 cMm, oTnuyaromuMiics HAIWYHMEM Ha CETYATOM TKAaHU Pa3HOOOPA3HBIX Y30POB.
Trons MOXeT OBITH O€BbIM, IBETHBIM M MECTPhIM. MCOMb3yeTcss i MOKPHIBAT U
HAKH/JIOK.

IIuThe - MOJIOCH TOHKOW OeIeHON X/ O TKaHU, HAa KOTOPhIE MAIIMHHBIM CITOCO-
OOM HAHOCSTCS BBINIUBKA U KPYTJIbIe WIM OBaJbHBIE OTBEPCTHs, OOMETaHHBIE TIO
KpasiM ¥ BXOJISIIIME B KOMIIO3UIIUIO PUCYHKA.

[To Ha3HAUYEHUIO NIUTHE MOAPA3AEIAETCS Ha NPOLIMBKY, Kpail M KyIOHBI (I10-
JIOTHA) JIA IUIaThsl, IIUPUHOU 25—125 Mm.
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Tema 19. Ooesricnasa pypnumypa

K onexHol GypHUTYpE OTHOCSTCS MTyTOBUIIBI, KPIOYKH, TIETIH, MPSAKKU, KHOTI-
KM, 3aCTEKKHU.

Onexnasi pypHuTypa
e ——
ITyrosuusl Kprouku Iletnn IIpsxku Knonku 3acTéxKu

Puc. 27. Knaccuguxkauus oge;KHOH PypPHUTYPBI

ITyroBuubl CiIy>aT JJis 3aCTETUBAHUS, a TAKKE JIJIST YKPAIICHUST OJICKIbI.

[To ncxogHOMY MaTepualy W Ha3HAYCHUIO ITyTOBUIIBI TTOAPA3ICISIOTCS HA He-
CKOJIBKO TPYTII:

- TI0 MaTepHaly: MJIAaCTMACCOBbIC (M3 TalajnTa, aKpuiaTa, MOJUCTUPOIIA, BH-
HUILIACTa, OTXOAOB KampoHa, ()eHOIIaCTOB, aMHUHOIIJIACTOB, TOJUIPOIIICHA, TOIH-
ATWICHA), U U3 TMOJCIOYHBIX MAaTepUalIOB — MeTalljia, JepeBa, mepiiaMmyTpa, KOCTH,
pora, cTekiia u jap. (tadmu. 26);

- 110 HA3HAYEHUIO: MAIbTOBBIE, KOCTIOMHBIE, IIAThEBbIC, OPIOUHbIE, OCIIbEBBIE,
(dhOopMEeHHbIE U IETCKUE;

- 10 hopMe: KpyTJIbIe, OBATIbHBIE, MIAPO0OPA3HBIE, MOTYIIAPOOOpa3HbIE U MPO-
JOJITOBATHIC, ITUITHHAPUICCKUC U P.;

- TI0 XapakTepy JUIEBON TOBEPXHOCTH — TJIAJIKUE U PEIbeHBIC;

- TI0 crOocOo0y MPHUKPETUICHUSI K OJIeXkKe — C TIa3KaMu, T.€. C JAByMS WM 4e-
TBIPbMS OTBEPCTUSAMH, U TIIyXHE, UMEIOIIHE C 3aThJIOYHON CTOPOHBI YIIIKO.

[Ipu n3roToBIEHNN MIBEHHOTO U3/ETUS HEOOXOIUMO YUUTHIBATH Pa3Mep Myro-
BUII, COTIOCTABJISISI €70 C ACCOPTUMEHTHOM IPYIION 01exkK b1 (Tad. 27).

Tabnuua 26
XapakTepucTHKA MMYTOBUI U3 PA3JIHYHBIX MATEPUAJIOB
No HaumeHnoBanue XapaKTepuCTHKA IYTOBHIL
1 | FananuToBbBIE MyroBHIbI I'mankue, Xpynkue, pasjIiMuHbIX LIBETOB, I10J MPaMop U
(nmst BEpXHEH 07K /IbI) nepnamyTp. IIlpumensss ocBeTuTeNH, MOTyYaroT IPo3pad-

Hb1i rananuT. Heycroitunsel k BTO: npu yBnaxHeHun
TEPSIIOT OJIECK, a MOCIIe BBICHIXaHUS 1eOPMUPYIOTCS, TPU
temneparype 90°C pa3msryatorcs. ["ananuT He TOpUT, IpH

COIPUKOCHOBCHUHU C TNIAMCHEM BBIACIIACT ABIM C 3allaXOM ITAJICHOTO

pora
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Oxonuanue tadmi. 26

1 2 3
2 | AKkpuiaToBble MyroBHIbI [Tpo3paunble U pa3InYHBIX APKHUX [IBETOB, Pa3HOOOPAa3HBIX
(mnst mankTO, KOCTIOMOB, ka- | hopm u pa3zmepos. [Ipu Temnepatype 6omnee 60 °C akpu-
KETOB, 0JIy30K U IUIaThEB) nat pazMardaercs. IIpoynocts, cBeTO-, BOJO- U MOPO30-
CTOMKOCTb BBICOKHE. ['OpUT MeIIEeHHO, T0Jy00BaThIM
IJIAMEHEM
3 | Hyrosuusl u3 penomnacroB | O61analoT BLICOKOH MPOYHOCTBIO; YCTOHYHBOCTBIO K BOJE
(U1t ManbTO, KOCTIOMOB, JKa- | ¥ KUCJIOTaM, HO UMEIOT HU3KYI0 CTOMKOCTb K IEHCTBHIO
KETOB, OJIy30K U ITUIATHEB) 1IeJI0ued ¥ OKUCIUTENEN; HE BOCIJIAMEHSIOTCS M HE pa3-
MSATYarTCs Haj MJIaMEHEM
4 | IyroBunbI U3 aMHHOILIA- [Tpo3pauHble U pa3INnYHbIX L[BETOB, JIIO00H GOpMBI U
CTOB pa3MepoB. OHU NPOYHBI, YCTOWYUBBI K BOJE, JIEHCTBUIO
(117151 BEpXHEH OA€KIbl) BBICOKHX TEMIIEPATYP U KHUCIOT, HO HEAOCTATOYHO yCTOM-
YMBBI K LIEJI0YaM
5 | MepaamyTpoBsie nyroBulibl | M3rotopstor auamerpoM 10—22MM U3 paKOBHH MOJITIO-
(u1st Genbsi, KOCTIOMOB, IUIaTh- | CKOB C IBYMs U YeThIPbMs I1a3kaMu. MiMeroT cnienugpuye-
€B) CKUI MepenuBaroluiicss 0JecK, yCTOMUMBBI K pa3InYHbIM
BO3JICUCTBUAM, XPYIIKHE
6 | depeBsiHHbIe MyroBHIbI M3roToBisIOT U3 CaMIIINTA, KiIeHa, Oepe3bl, Oyka; okpa-
(n71st BepXHEH OJIeHKIbI) HIMBAKOTCS B TEMHBIE [IBETA
7 | KocTsinbie myroBHIbI BripabaThiBaloT U3 0TOENEHHON MMoAeI0YHOM KocTu. Mx
(15t GeNbeBBIX U3ETHI) HE/I0CTAaTKOM SBIISI€TCS JJOMKOCTb U CIIOCOOHOCTb KENTETh
8 | Porosbie myroBuist N3roraBnuBaroT U3 KOIBIT U POTOB KUBOTHBIX HATypaJlb-
(17151 BEpXHEHN OJEKIbI) HBIX I[BETOB U KpAIIEHHBIMH B YepHbIN 1BET. FIMEIOT Kpa-
CUBBIN BHEIIHUN BUJ. B ropsuei Boje pasmMardarorcs u
KOPOOSTCS, MI0X0 MOAJIAI0TCS NUTM(OBKE, TO3TOMY OBICT-
PO mepepe3aroT HUTKY U OTPhIBAIOTCS
9 | Creknsinubie MyroBHIbI BripabateiBaroT npeccoBanueM. OHU MOTYT OBITh IPO-
(1st Genps, )KUIIETOB, TUIaTh- | 3paYHBIMU U LIBETHBIMU
€B, 0JIy30K)
10 | Merannnueckue nyropunbl | BolpabaThiBaoTCs MITAMIIOBKOI
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Tpebosarnus k ny2osuyam:

[ )pCYHOK Ha JTUIIEBOM TTOBEPXHOCTH JIOJDKEH OBITHh MPABWIILHO PACTIONIOKEH U YETKO
BBITIOJIHEH;

[ TIOBEpXHOCTH ITyTOBUIL JOJI)KHA OBITH XOPOIIIO U POBHO, 10 OJIECKa OTIIOIUPOBaHA,
HE UMETh I[apanuH, TPEIINH, IMOK, OyTOpPKOB, ITSTEH, IIOP, OCTPBIX MECT,
My3bIPKOB, KPYITUHOK Y MIOCTOPOHHUX BKJIFOUCHUH;

[Jryia3ku JOMKHBI pacroiaraThCsi HA paBHOM PAacCTOSIHUU OT Kpasi. CTEHKH TJ1a3K0B
JOJDKHBI OBITH TIPSIMBIC, TJIAJIKHUE, YUCThIC, O€3 3ayCEHIICB M CKOJIOB, 3a-
KpYIJICHHBIC, YTOOBI HE pa3pe3aliich HUTKU,

[ JoOpaTHast CTOpOHA IMyTOBUIIBI JOJKHA OBITh TJIAJIKOM, XOPOIIO OTHLIN(OBAHHOM,
YUCTOM, O€3 MIEPOXOBATOCTEH U HE BOTHYTOM;

[ /IyroBHUIIBI HE JOJDKHBI JJOMAThCS MPHU TaJICHUH C BBICOTHI 1,5 M;

/B BOJIC OHH HE JIOJKHBI U3MEHSTH CBOMX CBOMCTB Y BHEIIIHETO BHA;

[ ITyrOBUIIBI HE JOJIKHBI U3MEHSTh OKPACKy, (OpMY U BHEIITHUN BHUJI 11O ACHCTBUEM
CBETa;

[ ITIpu KUTISTYEHUU B MBUTBHO-CO/IOBOM pacTBope (5 T MblIa U 3 T KaJIbIIMHUPOBAHHOU
coJibl Ha 1 J1 BOJIBI) IyTOBHIIBI HE JOHKHBI M3MEHSTH OKPACKy, GOopMy H
BHEIIHUN BUJI.

Tabmuma 27

IoxGop myroBuil COOTBETCTBYIONIET0 JUAMETPA Uil IBEHHBIX U3/1eJHi

No HaumeHoBanue JAunamerp nmyrosuu, Mmm
u3aesns MY:KCKas 0JeK1a JKEHCKAs OJ1eXkK/1a

1 2 3 4

1 |HaabTo 26-33 30-48

2 | Inmxkak 20-25 -

3 [Kaker - 23-39

4 | Kunaer 15-17 15-20

5 |Ilnarbe, 0uy3ka - 12

6 |Bbproku 14-17 14-17

7 |beabe, copouku 10-12 10-19

Kprouku u netyin ObIBaIOT MIIaThEBbIE U OprouHbIe. B 3aBHCHMOCTH OT pa3Me-poB
nepBbIe JEATCS Ha MSTh HOMEpOoB: Ne 2 (uryOHble) AnuHoM 24 v mupuHOn 16 MM;
No 3 (nnst manbTo v muHenei) guHou 20 u mmpuHoi 13 mm; No 5 (st mutaiei, Ku-
Tenel, TMMHAcCTEPOK) IauHOoN 16 u mmpuHoit 10 MM; Ne 6 1 7 (111 )KEHCKOTO U JET-
ckoro miathst) JuHOM 11 m 9 MM, mmpunoi 7 u 6 mMm. IleTnn cOOTBETCTBYIOIIUX
HOMEPOB KOpoue, yeM Kprouku, Ha 2 MMy Ne 2.3, S nHa 1 Mm — y Ne 6, 7. Kprouku
No 6 BrIlTycKaroTcs Takke ¢ (PUKCAaTOpOM, KOTOPBINA MPEMITCTBYET UX CaMOIIPOU3-
BOJIbHOMY OTCTETMBAHUIO.
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bprouHbie KPHOYKM W HeTJIH ObIBAIOT IPOBOJIOYHBIE, LITAMIIOBAHHBIE U3
CTaJIbHOW ITOJIMPOBAHHOM JICHTHI XOJIOJHOTO MPOKATa ¢ NETJIEW U3 3TOM K€ JICHTHI U
LITAMIIOBAHHBIE C IPOBOJIOYHOU IETIIECH.

Tpebosanus k Kproukam u nemism. JOKHbI UMETh NIPaBUIIbHYIO (hopMy U pas-
MEpBI, COOTBETCTBYIOIIME TaHHOMY BHIY U HOMEPY, IEKOPATUBHOE IOKPBITHE YHC-
Toe, OyecTsiee, Oe3 MATEH, HAIUIBIBOB, 3aTEKOB, ITYy3BIPEH, OTCIOCHHM, BMATHH H
cienoB Koppo3un. OTBEpPCTHS 11 HUTOK JOJDKHBI OBITh TTIAAKUMHU, O€3 3ayCEHIIEB U
OCTPBIX MECT, PEXKYLIUX HUTKH.

IIps12KKM M3TOTOBIAIOTCS M3 CTAJIBHOW JIEHTHI IITAMIOBKOW JIBYX BHUIOB: 1 —
paMKa ¢ ABYMs TNEpeKaJuHaMH B cepeauHe W 3yOlaMu Ha OJHOM U3 BHYTPEHHHUX
CTOPOH OCHOBAHHMSI paMKH U 2 — MPAMOYTOJbHAs paMKa, B KOTOPOW BPalIaeTcsl OCh C
JIBYMS IIMEHbKAaMU WM U3 OTXOAOB IIACTMAacC CIIOCOOOM MPECCOBAaHUS WM JIUThS
1OJ1 JABJICHUEM B BUJE MPSMOYTOJIbHOW PAMKHU, KPYTJble WIH ApYroi (popmel, ¢ me-
PEKIIaIMHON WM LIIIEHbKAMU B cepeinHe. Pa3Mephl U [IBET NPSDKEK PA3IMYHBI.

Tpebosanus Kk npsaxckam. MIEHBKU NPSKEK TOJIKHBI ObITh IPOYHBIMU , YCTOM-
YUBBIMH, C XOPOILIO 3a0CTPEHHBIMU KOHI[AMHU, JIETKO IPOKAJIBIBAIOLIIMMU, HO HE IPO-
PBIBAOIIMMU TKAHb.

KHonku ruiatbeBple COCTOST U3 YALICYKH U TOJIOBKH, KOTOPBIE IPUILIABAIOTCS
K CKPEIUIIEMbIM YaCTAM IUIaThsl MOPO3Hb. bopTa yanmieuyku U roJ0BKA UMEIOT I1a3Ku
JUTSl IPUKPEIUICHUS K OJIEkKIE, Kpasi OOPTUKOB 3aKaTaHbl U 00pa3yIOT MO OKPYKHOCTH
OCHOBaHMS 3aKpyTJIEHHOE peOpo.

M3roToBisitoTCs KHOINKHU M3 JaTyHU (HUKEIMPOBAHHBIE U MOCEPEOpPEHHBIE) U
CTaJIbHOM JIEHTBI XOJIOJHOTO IMpokaTa (J1akupoBaHHbIE). Pa3mepbl kHOMOK (IO Jua-
MeTpy) 5,7 1 9 MMm.

Tpebosanus k KHonkam: TOJIOBKH Y KHOIIOK JIOJ>KHBI pAaclojaratbes Mo HEHTPY
OCHOBaHMs, UMETh NPaBWIbHYIO chepruueckyro ¢hopmy, 0e3 BMITHUH U YIIIyOleHHH,
3aKaTka OOpTOB paBHOMEpHas, 0e3 roppuctoctd W BMIATHH. [IpyXKHHBI KHOIOK
JOJKHBI OBITh YIPYTUMH, YTOOBI KHOIIKH JIETKO 3aCTETMBAJIMCH U CAMOIPOU3BOJIBHO
HE OTKPBIBAJIUCE.

3acTreKKa-MOJHHMSA COCTOUT U3 JIBYX PSIOB 3BEHBEB, YKPEIUICHHBIX HA I10JIO-
cax JICHTBI, 3aMKa, KOTOPBIN MPHU MEPEABUKEHUH 3aMbIKAET WJIM Pa3MBIKAET 3BEHbS, U
OTpaHUYMTEIN XOAa 3aMKa. Pa3nuyaroT 3aCTEKKU-MOJHUN HEPAa3bEMHBIE U PA3bEM-
HbI€, pa3bEMHBIE JIBYX3aMKOBBIE, HEPAa3bEMHBIE JIBYX3AMKOBBIE, pPa3beMHBIC THIIA
«mems» (puc. 28). JlanHble BUABI 3aCTEXKEK MPUMEHSIOT B Pa3IMYHBIX BHIAX OJICK-
Jbl, B CIIELIOAEXK/IE, CIOPTUBHBIX KypTKaX, KOKIAJIAHTEPEHHBIX U3/1EIUSX.

JleTanu 3acTeXeK BbIpaOATHIBAIOT W3 CTAJIHOM JIEHTBHI XOJOJIHOIO IpoKaTa
(HUKEIMPOBAHHBIE M XPOMHUPOBAHHBIE), U3 HEPKABEIOIIEH CTaM, JaTyHU W TUIACT-
MAacChl.

B 3aBUCUMOCTH OT HIMPUHBI 3B€HHEB B 3AMKHYTOM COCTOSIHUM 3aCTEXKU-MOJTHUU
NOJIPa3JIETSAIOTCS Ha:

[] 0co00 MeJIKre —J10 3 MM,

] menkue —3-5 MM,

] cpennue —5-7 MM,

1 xpynHble —/-10 MM,
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] oco6o kpymHabie—10 MM u Oosee.
Jmuna 3actexek 120, 150, 180, 200, 250, 300mM 1 6onee.

Tpebosanus k 3acméxckam-moaHUAM: TOIDKHBI ObITh aKKYpaTHO U TOYHO COO-
paHbl, 9TOOBI 3aMOK HE 3aCTpEBAJI MIPHU ABUKEHUH, a 3BEHBSI HE Pa3beIUHSIINCH CAMO-
MIPOU3BOJIBHO. 3aMOK JIOJDKEH IJIABHO W CBOOOJIHO MEPEABUTATRCS M0 BCEH JJTMHE 3a-
CTEKKHU-MOJIHUH U 3aKPEIUISThH €€ B JII0OOM MecTe.
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HFEPAIBEMHAR HEPATBENHAR
PASEENMHAR ABYXIAMKOEAR ABRYX3AMXOBAR
ABYXZAMKOBAR Mo Tinx PASHEMHAS
OPEN-END CLOSED-END CLOSED-END ™I TIETne
fEPAS LEMHAL PASLEMHAN TWO Wy O-TYPE TWO WAY X-TYPE TWO WAY LOOP
CLOSED END OPEN END SEFARATOR JIFPER JIPPER OPEN-END TOF OFEN

Puc. 28. Buasbl 3acTre:keK-MOJHUM

Tema 20. Kneu u kneesvie mamepuail

Co3pnanue KjaeeB pa3IMYHbIX BUJOB HA OCHOBE CUHTETUYECKUX MOJMMEPOB T10-
3BOJIUJIO PACIIUPUTH UX MPUMEHEHUE JJI CKPEIUICHHUS] OCHOBHBIX JIeTajeil Mpu U3ro-
TOBJICHUH Pa3HOOOPA3HBIX IMIBEUHBIX U3ICIIUM.

JInsi cKJIeuBaHMs TEKCTUJIBHBIX MaTe€pUajoB MOTYT MPUMEHSTHCA KJIEH, YIOB-
JICTBOPSIIONINE OMpeeeHHbIM TpeOoBaHusIM. OHM JTOJDKHBI XapaKTEPU30BATHCSA XO-
polIeii aare3neil K TeKCTHIIBHBIM MaTepuajiaM U 00pa30BbIBATh COCTMHEHHS C BBICO-
Kol koresuen. KieeBble coequHEeHUs1 JOMKHBI ObITh JOCTATOYHO 3JaCTUYHBIMU, yC-
TOMYMBBIMHM K BJIare, CBETOINOTOJE U HE U3MEHSATh CBOUX CBOMCTB MpPU U3MEHEHHUU
TEMIIEpaTyphl B ONPeACIICHHbIX npenaenax. [Ipu 3ToM HyKHO UMETh B BUIY, UTO Tpe-
OoBaHMsI, IPEABSIBISIEMBIC K KJICIO, IOJDKHBI COTJIACOBBIBATHCS C HA3HAUYCHUEM H3JIC-
Jsl, YCIIOBUSIMU €T0 DKCIUTyaTaIlluu U XapaKTepoM pabOoThI IITBOB U3/EIHS.

Kinen, npuMensieMble il CKJICMBAHUS MAaTEPUATIOB OJI€XK]IbI, HE JOJKHBI CO-
JepKaTh BEIIECTB, BPEIHO JCUCTBYIOIIMX HAa OpPraHW3M 4YEJIOBEKAa; OHU JOJIKHBI
OBITh YCTOMYUBBIMU K CTAPEHHUIO.
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[TpoxnamoyHbie TKaHU, TPUKOTAKHBIE M HETKAHBIE MOJIOTHA C HAHECEHHBIM Ha
MIOBEPXHOCTh KJIEEBBIM TIOPOIIKOM, KJIEEBbIC HUTH , KJIEEBasl «IAyTHHKA», «CETKID)
(Tabi. 28) MIUPOKO MCIONB3YIOTCS JIJIsi COCAMHEHUs (CKIICUBAHUS) JACTAICH U3ICIIHM,
3aKperIeHUs KpaeB AeTaneil nmpu nmoArndbanuu Huza (pykaBoB, OpIOK U JIp.), IpH AyO-
JMPOBAHUHU METKUX U KPYIHBIX JE€Tajei B IENSIX MOBBINICHUS X HECMHUHACMOCTH U
YCTOHYHBOCTH (POPMBI.

Tabnuma 28
CTpyKTypa KjeeBbIX NOKPbITHI
No CxemMa NOKPbITHSA XapaKkTepucTHKA CTPYKTYPhI
1 2 3
1 — - macTooOpa3Hasi TOUKa; TOYSUHBI PaBHOMEPHBIN
/.\\ ’ A N ;/_ N
{ \ \
’ : (popma Touku — momycdepa)
2 - HOPOLIKOBAsl TOYKA; TOUCYHBIA PABHOMEPHBII
‘__._-__ (dbopma ToukHM — criekmmasics noxychepa)
3 - KaJlaHApUpyeMas TOUKa; TOUeYHbI PaBHOMEPHBIN
~— pHPY ; p p
( \( \/ \ (c mpuKaTKoii)
A A s
4 2 - HaOpbI3rUBaeMasi v MOPOIIKOBAasi TOUKA; TOYCUHBIH He-
q? % ,[ X g PaBHOMEPHBIN
") ]
oS- e (pa3OpeI3TUBaHUE C TIPOYBOM, C CYIIKOW MIJIM CO CTICKaHU-
eM)
o - IBOMHAs1 TOYKA; TOYEUYHBI PABHOMEPHBIN
P e /,F\\ N (Touka U3 ABYX BUJOB ITOJMMEPOB C pa3HbIMU MOKa3aTes-
At— ok A MU CBOICTB)
6 - HaOpbI3rUBaeMas TOUKa; HepaBHOMEPHBIN (pacribuieHne
BANDMUALNNALE P > HEP prbit (p )
7 - IUIEHKA; CIUIOIIHOE TIOKPBITHE
LTI

KueeBble MmaTepuaJibl, IpUMEHSEMBIE B IIBEMTHOM MPOU3BOACTBE, MOJIyYaroT,
VCIIONBb3Ysl CUHTETUYECKUE TEPMOIUIACTUYHBIC MTOJIUMMEPBI: MOJUAMUJ, MOIUITUIIEH,
MOJIMBUHWIXJIOPUI U AP.

KieeByr0 HUTh (MOHOHHUTH WJIM KOMIUIEKCHYIO) MOJIYYalOT METOJOM 3KCTPY-
3UM, MPOJABIMBAs pacIljiaB MojiaMuaa uepe3 (Guiabepy ¢ OTBEPCTHSIMH OIpEaeseH-
HOTO pasMepa B BaHHY ¢ Bojou. [lomydaemass HUTh MOABEPraeTcsl BBITSITHBAHUIO.
KrneeBast HUTH AOKHA OBITH POBHAS, I1ajKasi, 0e3 My3bIphKOB BO3yXa. B miBeitHOM
MPOU3BOACTBE MPUMEHSIOT MOHOHUTH TOIIMHON 0,3 1 0,5MM. C mOMOIIBIO KIEEBBIX
HUTEW MOJTYYAOT ITPOYHBIE KIEEBBIE COEAUHEHNS.

KiieeBasi mayruHka - O4eHb TOHKHAW U30TPOITHBINA HETKAHbIN MaTepuall, MoJry-
YaeMblli Ha OCHOBE NOJIMAMUAHBIX cMoJ. Ee mupuHa 60 cM, MOBEpXHOCTHAS ILJIOT-

HOCTH 30 r/M2 uss F/MZ.
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KrneeBble HUTH U TAyTUHKY MPUMEHSIOT AJIsl COEAUHEHUs TOA00PTOB ¢ OopTa-
MU, 3aKperuieHns ( MPUKJIEUBAHUS) Kpas HHKHETO BOPOTHUKA W HU3A U3JENHS, NpU
noAru0aHuy KpaeB JeTaliei u APYyTuxX Onepanusx.

B kadecTBe pok1aJOK B BOPOTHUKH, MaHKEThl COPOUEK U OIy30K HCIOIb3Y-
IOTCS TAK)KE alIPETUPOBAHHBIE )KECTKHUE MPOKIIATOYHBIE TKAHH.

B mBelHOM IPOU3BOJCTBE NMPUMEHSIOT: NMOJMBUHWIXJIOPUIHBIN IUIACTUKAT -
TBEPAYIO IJIEHKY TOMIKHOM 0,2-0,25 MM, HU3rOTOBJIEHHYIO U3 CMECH MOJIMBUHUIXJIO-
puaHOIN cMoubl, TuOyTUIdTaNIaTa U cTeapaTa LMHKA; MacTy, B COCTaB KOTOPOMl BXO-
JST MOIUBUHIIXJIOPUIHAS CMOJIa, TUOYyTHII(TanaT U MATMEHT.

IIpakTuyeckoe 3axaHue

s uzeomoesnenus uzoenuss HeoOXOOUMO ONPedeumsbcs ¢ BUOAMU OCHOBHDIX,
NOOKNAOOYHBIX, NPOKIAOOUHBIX, NPUKIAOHBIX U OMOENIOYHbIX MAMEPUANos, COOMBEEem -
CMBYIOWUX ACCOPMUMEHMY U30eUsL U OMBEUAIOUWUX MPedOBAHUIM K U30ENUI0 U Md-
mepuanam. Bvibop mamepuanos, max Haszvigaemviii KOHPEKYUOHHBLIL NOOOOP KOM-
NJIeKma Mamepuaios, npeocmasisiemcs 8 8uoe KOHPEeKYUoOHHOU Kapmeol.

Ilpu cocmasnenuu kapmol ciedyem yuumvléams COBPEMEHHble NPUHUUNBL KOH-
(D eKyuoHuUposanUsi Mamepuaios:

1 6e3onacnocmeb nompebieHus — omcymcmaeue 8 Mamepualax eeujecms, Ompu-

UamenbHO GIUAIOUUX HA OPSAHUM HeNl08eKd;

] 6e3spedHocmb (3K0102UYHOCTB) OJI51 OKpYIHCarouell cpeovl;
aghpexmusnocms 68 docmudiceHuu Haubonee PayuoHAIbHO20 UCHOIb308AHUS
mamepuana u oocmudicerue Haubonee d¢hphexmusrnozo pezyrbmama npu npo-
u3800CmaEe, peanu3ayuu U IKCNAYamayuu 00excowl;

1 cosmecmumocmob onpeodeiisiem npueoOHOCHb MAMEPUALO8 K COBMECMHOM) UC-

NOJIb308AHUIO, HE BbI3bIBAIOWEM) HENCENAMENbHBIX 3AUMOOCUCTNBEULL;

[ 83aumosamensemocms onpeoensiemcs CnoCOOHOCMbI0 OMOEIbHbIX Mamepua-
J108, KOMIJIEKMYIOWuUX uzoenue, Oblmsv UCNOIb30BAHHBIMU BMECMO Opyeux O
BbINOJIHEHUS. meX Jce YHKYUIL.

Kongexyuonnas kapma npeocmasnsem coboii mabauyy, ¢ yKazaHuem HAUMeHO-
BAHUS U30ENUSL U ACCOPMUMEHMHOU epynnbl (maoa. 29), 6 Komopou npuKpenisaomcs
Hebovuo2o pazmepa (40x40mm) obpaszyvl 6cex mamepuanos, HeoOX0OUMbIX Ol U3-
20MOBIeHUS U30eNUs], A MAKHCE BOZMOIICHbIE PEKOMEHOYeMble 8APUAHMbL OJisi OAHHOLL
Mmooenu. Ykazvieaemcs HAUMeHO8AHUE MAMepuald, 80JOKHUCTbII COCMAS.

]

Tabmauma 29
Kongexuuonnas kapra

No | OcnoBuoit | Otnenounsiit | [opknamounsiit | [Ipokmagounsiit | Ckpemstonue | OypHUTYpa

n/m | marepuan Marepuai MaTepual Marepua MaTepualibl
1 2 3 4 5 6 7
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Tema 21. Cospemennvie mamepuaivl

Hapsany ¢ TpagnuvoHHBIMM MaTepHallaMH, PacTeT MPOU3BOJICTBO COBPEMEH-
HBIX MaTEPHUAIOB, OCHOBHBIMU HAIIPABICHUAMHU KOTOPOTO SIBJISIFOTCS:

1.Yiyuymenue cBOMCTB MAaTEpPHAIOB U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BO-
JIOKOH, MPUOIIKAIONIMX MX K HaTypallbHBIM Marepuaiam, 3a cueT (U3NYecKod U
XUMHUYECKON MOIU(DUKAIIMN BOJIOKOH.

2.YnyumieHrne CBOMCTB HATYPAJIbHBIX MAaTEPUAJIOB 3a CUET OTACIIOK CIEIUalIb-
HOT'O Ha3HAYECHUs.

3.CHIXeHue MOBEPXHOCTHOM IMJIOTHOCTH MaTepUajoB, CIIEJOBATEIbHO, U 00-
e Macchl U3JEIHs MPU COXPAaHEHUU (MOBBIIICHUH) UX TEIJIO3AIUTHBIX U (Popmo-
BOYHBIX CBOMCTB.

4.Pa3zpaboTKa HOBBIX (DaKTYpHBIX MOBEPXHOCTEH 3a CUET MCIOJb30BAHUS HO-
BBIX OTJEJIOK, COBEPILIEHCTBOBAHUS CIOCOOOB MPOU3BOJICTBA MATEPUATIOB.

5.IlpumeHeHue pecypcocOeperaronmx TeXHOJIOIHM NPOU3BOACTBA U 00paboT-
KM MaTepHUasoB.

6.Pa3paboTka MHOTO(YHKIIMOHATIBHBIX MaTEpUAIOB.

Eme coBcem HenaBHO Ka3zaBuieecsl (DaHTACTHUKOM , CTAHOBUTCS PEajbHOCTHIO,
pacTeT aCCOPTUMEHT TaK HAa3bIBAEMbIX «YMHBIX» TKaHEH:

KoMmno3ur koMOMHUPOBAHHBII — MaTepua, oydyaeMblid TepMOpUKCHpOBa-
HUEM JIBYX MJIM HECKOJIBKHX CJIOE€B MaTepHuaja ¢ pa3HbIMA Ka4ECTBAMMU.

MemOpaHa — O4YeHb TOHKAs BOJOHENPOHMIAEMAsi, HO BO3IyXOIPOHULIAEMAs
CUHTETHYECKas IJIEHKa, CBOOOJHO PacHoJIOKEHHAs! B CTPYKType Marepuana (Hampu-
Mep, B CPEIHEM CIIO€ KOMITO3UTa). MaTeprall «IbIIIaiinii.

Tepmuueckunii MaTepuaJ - cnocoOEH PeryjanupoBaTh TEMIIEPATYpy, COXpaHsIsl
MHUKPOKJIMMAT B MOJOJEKHOM CJIO€ CYXUM U TEIUIBIM, U IPENOTBPAILAET OCTHIBAHUE
Tena.

KianMakTuBHBII MaTepual - Cioco0eH yIpaBisTh TEMIEPATYPOU TOI0CK-
HOTO CJIOS1 OZI€K/IbI, COXPAHATH TEIUIO U 3aIUMILATH TEJIO OT BHEIIHETO X0JI0a.

AHTHOAKTEPHAJIbHBIA MaTepHAaJl - MPEJOTBPAILAET Pa3BUTHE BPEIHBIX Oak-
TEpUN U MUKPOOPTaHU3MOB.

dDocopecunpyrOIIMii MaTepuaJl - MaTEPUal C HEOHOBBIM MEPILIAHUEM, CIIO-
COOHBIN OTpaxaTh CBET.

Marepuaj-xamMeaeoH — UMEET B CBOEH CTPYKTYpPE BCTPOEHHBIM MHUKPOIIPO-
1eccop, 6yaroaapst KOTOpOMY MOKET TPUOOPETAThH JIFOOBIC IIBETOBBIE OTTECHKH.
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Tabmanma 30

ACCOPTHMEHT COBPEMEHHBIX MATEPUAJIOB

HauMeHoBaHUe U XapaKTepPUCTHKA

BHemnuii Bug

2

3

CORDURA - xpenkasi 1 H3HOCOYyCTONYHMBAs TKAHb.
CTpyKTypa BOJOKOH U OPUTHHAIHLHOE UX MeperieTe-
HUE 00eCIeUnBaIOT €1 MAaKCUMAJIbHYIO J0JIrOBEY-
HOCTh U yCTOMYHMBOCTH K TPEeHUIO U 3aaupam. [Tocne
00pabOTKU TOJIMYPETAHOM BBIACPKUBACT HATPY3KY

2000 MM cTos10a BOABI

Hydrotex - ruapodhoOHbIi MaTepya, U3AeIus U3 KO-
TOpOoro 001aJal0T BCEMHU KaueCTBaMM, HEOOXOIUMBbI-
MU JJI COBPEMEHHOM HEelpoMoKaeMoi oaexpl. OHI
JIETKU, TIPOYHBI, MSTKU JaXe MPU HU3KUX TeMIepaTy-
pax, "mprmat", coxpaHssi KoOMQOPTHBI MHUKPOKIUMAT

BHYTPH

Windbloc - coueraer B cebe Temio ¢umca u BETpo-
BOJIOYCTOMYMBOCTh BHELIHETO CJI0s. BHENIHMIA ciioii
TKaHH OTTAJIKUBAET CHET U JO0X b, MEMOpaHa OJIOKH-
pYyET BETep, BHYTPEHHUM CIION IIpUATEH K Teny. Mcmna-

peHus Tena OecpensTCTBEHHO BBIBOJSATCS HApYXKy

T

Polartec - obnagaer nydnmMMy yTEIUISIONMME Xapak-
TEPUCTUKAMU IIPU MEHBILIEM BECE 110 CPABHEHHUIO C
mepcTbro. He BIUTHIBAKOT Biary, T.K. IMOJIUACTEP TU-
podobeH, BIUTHIBAET BOJY B pazMepe MeHee 1%
CBOETO Beca JJake MPH MOJTHOM HOTPYXKEHUH. ITO He-
00JIbIII0€ KOJTMYECTBO BOJIBI OBICTPO MCHapseTCs, IpU
9TOM TKaHb COXPAHSET CBOKO MATKOCTh ¥ U30JISILIUOH-
HBIE CBOWCTBA.

MSITKWid, TETKU, TETUIBIA, MYIUCTHIA U TOHKUH, Cy-
XOH NOCJIe CTPSAXMBAHMS Kalellb BOAbI, IPUATEH HA
OILlYIlb, HE BIIUTHIBAIOIINN 3a1aX0B, JETKO CTUPAIO-
mMics 1 OBICTPOCOXHYIIUH, HE MEHSIOLINH apameT-
poB u GopMBI, HE 00pa3yIONINI TTeTeTh U CKaThIBAHUN

# B1o0aBoK "npImarnuii”
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R T R
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Oxkonuanwue 1a011.30

Ymenfmromue mamepuaiibl

2 3

Quallofil (Dupont) - ucronb3yercst mpu U3roTOBIIE-

HHUM CIIAJIBHUKOB, MPEIHA3HAYCHHBIX K MPUMEHEHUIO
B DKCTPEMAJIbHBIX IMOTOJHBIX YCIOBUSAX. Y IEPKUBAET
TEIUIO Ja)Ke B MOKPOM COCTOSIHHH, 00JIafaeT Xopo-
el MyWUCTOCTBI0 M TEMJIOU30JSALHOHHBIMU CBOM-
CTBaAMH

iy Heat
e L'fa';:'. Quallofit®

Hollofill - yrerurens U3 CHIMKOHOBBIX TPYyOKO0O-
Pa3HBIX BOJIOKOH. VICTONb3yeTcsi Kak HAMOJHUTENb
CHAIBHUKOB. XapaKTepU3yeTcs XOPOLIeH MyHINCTO-
CTbI0, U30JIUPYEMOCTBIO U THIPOGOOHOCTHIO

Thinsulate - Beicoko3dekTHBHBIH, 00amArOITHIT

MOBBIIIEHHOW YCTOMYMBOCTBIO K CXKATUIO YTEIUIM-
Tenb. TepMOU30MUPYIOMIMNA MaTepuan, oOecreunBa-
€T XOPOIIYI BEHTWIALINIO, HE BOUTHIBAET BiIary

Thinsulate LiteLoft - marepuan, obaamaronHii BICO-

KOW TETUIOM30JUPYIONIEeH CIIOCOOHOCThIO MPHU TMpaK-
TUYECKU HEOIIYyTUMOM Bece, MATKHI Ha OIIYIb U yC-
TOMYMBBIN K CIABIMBAHUIO. DTOT YTEIUIUTEIh MOKET
HCIIOJIb30BaThCS B COCTaBE BCEX BUIOB BEPXHEU ofie-
Kbl M CIABHBIX MEMKOB. [IpakTHdeckn He UMeeT
ycanku nocne ctupku (He 6onee 10% mocne nBasia-
TH CTUPOK)
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I'noccapun

Abconomnoe paspovlénoe yonuHenue - yBeINUEHUE IJIMHBI BOJIOKHA K MOMEH-
Ty pa3pbiBa.

AKmuenble Kpacumenu - KpacCUTENH, COJACPKAIME aKTUBHBIE TPYIIIbI, 00J1a-
JAIOIME CTIOCOOHOCTHIO BCTYNATh B XUMUYECKOE B3aMMOJCHCTBUE C BOJIOKHOOOpa-
3YIOILKUM MTOJIMMEPOM U 00pPa30BbIBATH MTPOYHBIE XUMHUYECKHUE CBS3H.

be3nuuunbl - y9acTKy KOXKM , JIMIICHHBIE BOJIOCSHOTO MOKPOBA, HA KOTOPBIX
MO>KET OBITh MOBPEXKACH MUIEPMUC U TaXKe JTUIEBOM CIION JIepMBI.

bnuszna - MeCTHBIN MOPOK TKaHU, XapaKTEPU3YIOLIUNCA OTCYTCTBHEM OJIHOU
WJIU HECKOJIBKUX HUTEH OCHOBBI

Booonenponuyaeman omoenka - nosydeHUE HA TKAHSAX IJICHOYHBIX MOKPBI-
TUH, CO3JaBAaE€MbIX HAHECEHHUEM CJIOSI PE3HMHBI, BBICHIXAIOIIUX Macesl, OUTYMOB WJIH
CUHTETUYECKUX CMOJL.

Boooynoprnocmp - ciocOOHOCTb TKaHU CONPOTUBIIATHCS TPOHUKAHUIO BOJIBI.

Boitnok - TeKCTWIBHBIN MaTepUall, IOJIYy4YaeMbli U3 BAISIHON OBEUbEH WU
BepOJIIOKbEH IIEPCTH.

Bo3zoyxonponuyaemocms - cnocoOHOCTh TKaHU MIPOITYCKATh YEpe3 ceOsl BO3AYX.

Bopomucmocms (unu G0pyIIMCTOCTD) - HAJTMYHUE MONEPEYHBIX CKJIAJIOK HA
BOPOTKE LIKYPbI KPYITHOTO POraToro CKOTa.

Bunon - nanbonee nenieBoe U rurpOCKONMYHOE CUHTETUYECKOE BOJIOKHO, BbI-
pabaTbhiBaeMO€ U3 MOJUBUHUIIOBOTO CIIUPTA.

Bucko3noe 6010KkH0 - BOJOKHO, BbIpa0aTHIBAEMOE U3 LIEIUTIOI03bI JPEBECUHBI
€JI1, TUXThI, COCHBI.

Bvinocnueocms mkanu - 4ucio LUKIOB MHOTOKPATHBIX Jedopmanuii, KOTo-
po€ BBIIEPKUBAET 00pa3ell TKAHU 10 pa3pyIICHHUS.

Buvipocmok - nnotHas ynpyras Koxa XpOMOBOTO JyOJIEHUS U3 LIKYp TEJST,
uMerotas 6oJpryto miomanas (120-130 J:[MZ).

T'uzpockonuunocms - cnocOOHOCTh TKaHW BIUTHIBATh BIIAry U3 OKpYKaro-
el cpesl (Bo3ayxa).

/JInuna 6010KHa - pacCTOSIHUE MEXKIY KOHLIAMH PACTIPSIMIIEHHOTO BOJIOKHA.

Jlpanupyemocmsb - ciocCOOHOCTh TKAHU 0OPa30BbIBATh MATKHE OKPYTJIbIe
CKJIAJIKH.

/Ipan - TOACTas, IIIOTHAs, TsKeNas, CUJIbHO YBAJIIHHAS TKaHb C MOJyTOpa- U
JIBYXCJIOMHBIM MEPETUICTEHUEM.

Kecmrxocmp - ciocOOHOCTH TKAHU COTIPOTUBIISITHCA U3MEHEHUIO (DOPMBI.

Kuposeanue - 06paboTka KOKU BOJHBIMH SMYJIBCUSMU KUPOB.

3amwma - x0Xa U3 MWIKYyp OBEILl KUPOBOTO AyOseHus. XapaKTepusyercs 0co0oil
TOHKOCTBIO, MATKOCThIO, HU3KUM, TYCTBIM U OJIECTSIIUM BOPCOM, MOBBIIICHHOHN pac-
TSYKUMOCTBIO, XOPOIIIeH BO31YXOMPOHHUIIAEMOCThIO, YCTOMYMBOCTHIO K BOJIE.

H36umocmp - yuciao BUTKOB Ha 1 ¢M JJIMHBI, TOJCUUTAHHOE MPU HATSHKEHUH,
COOTBETCTBYIOIIEM Macce 10 M BOJIOKHA.

Hckyccmeennvie 60,10KHa - BOJIOKHA, NOJTy4a€MbIE U3 BBICOKOMOJIEKYJISIPHBIX
COEIMHEHU, BCTPEUAIOIINXCSI B TOTOBOM BUJI€ (IEJLTI0I03a, OCNIKH).

Kawemup - TOHKas JieTKas MIEPCTIHAs WK MOJYLIEPCTsHAS TKaHb B JUaroHa-
JIeBBIN pyOUuK.
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Kapakyns - mikypKka 0IHO-TPEXTHEBHOTO ITHEHKA KapaKyJIbCKOW OBIIBI.

Kapakynbua - IKypKd HEPOIUBILINXCA STHIAT KapaKyJbCKON OBIBI.

Knam - MWIKypKH HEPOJUBIIUXCS SITHAT OBEI TPyOOIIEPCTHRIX Mopoa (Kpome
KapaKyJIbCKHX).

Knonka - 3actexxka npyXKuHHOTO eucTBusl. Koiopum - COOTHOILIEHHE BCEX

L[BETOB, YYaCTBYIOIIMX B paclBeTKe TKaHU. KomniekcHoe 6010xkno (complex

fibre) - mpomobHO coeMHEHHBIC MEXKTY
co00H 3JIEeMEHTApPHBIE BOJOKHA.

Konouyuonnaa enasxcnocmp - BIAKHOCTh BOJIOKHA NP HOPMAJIBHBIX aTMO-
cdepHbIx ycrnoBusx (Temmepatype Bozayxa 20°C 1 OTHOCHTENBHOM BIAXKHOCTH BO3-
nyxa 65 %).

Kongpexyuonuposanue - npaBuibHbIA, HAy4HO 0OOCHOBAHHBIN 1OJI00p Mate-
pHAJIOB JUIS U3JEIHS WIN NAKETa OAEKIbl C YIETOM X CBOMCTB, COBPEMEHHOI'O Ha-
IPaBJIEHUSI MOJbl U OCOOEHHOCTEH TEXHOJOTMYECKOTO Ipolecca MIBEHHOTO Mpou3-
BOJICTBA.

Kpawenue - nponecc caMONpPOU3BOJIBHOTO NIEPEX0Aa KPacCUTENd U3 KPaCHJIIb-
HOU BaHHBI B BOJIOKHO TKaHHU.

Kpyostcesa - ipo3padHble CeTUAThIE aXKyPHBIE U3/IEIUS U3 XJIOMYaTOOYMaXKHOM
WIN JbHSHOM MPSKU, HUTOK, UCKYCCTBEHHBIX M CUHTETUYECKUX HUTEHU, BBIIOIHEH-
HbI€ PYYHBIM WM MAIIMHHBIM CITIOCOOOM.

Jlaiika - TOHKas MATKas IUIACTHYHAS KOKa C XOPOIIEH MOTAKKOHN (pacTsKUMO-
CTBIO) BO BCEX HANPABJICHUSX, BEIpAOOTaHHAS KUPOBBIM AyOJIEHUEM U3 LIKYP KO3JIAT.

Jlame - HapsiaHAsA TKaHb U3 METAUIMYECKUX HUTEH WA METAJUIM3UPOBAHHOU
NPSKU pa3IMYHBIX LBETOB.

Jlamensy - TOHKasg MeTaJTIMYECKasl IJIACTUHKA C OTBEPCTUEM (B TKALIKOM CTaH-
K€), B KOTOPOE MPO/IEBAECTCA HUTh OCHOBBI.

Jlenmot - y3Kkue TKaHbIE MOJIOCKH PAa3HOM, HO HEOOJBIION IIMPUHBI, BhIpada-
ThIBa€MbI€ Ha JICHTOTKAI[KUX CTaHKaX M3 XJIOMYaTOOYMa)KHOM, JbHSHON M IIEPCTS-
HOM NpSKN, CHHTETUYECKUX U HCKYCCTBEHHBIX BOJIOKOH U HUTEM.

Jluneiinas nnomnocms 60710KHA - Macca €IMHULB] JUIMHBI BOJIOKHA. JIuneiinan

naomnocmes mKanu - Macca 1 M TKaHM 110 JUTMHE NpH ee (akTuye-
CKOW IINpUHE.

Jlowenue Kooxrcu - pacTupaHue KpacKy Ha JIMLEBOM MOBEPXHOCTH KOKH IOJ
JABJICHUEM POJIMKA JIOIIUIbHON MAaIIMHBI.

JIlamka - 1IKypKa TPEeX-YETBIPEXIHEBHOTO SITHEHKA TOHKO- W IOJXYTOHKOPYH-
HBIX OBELl.

Maxkcumanvnasa enaxcuocmsy ( 2UZpOCKONUYHOCMY) - BIAXKHOCTH BOJIOKHA
MIPU OTHOCUTEIHLHOM BIaKHOCTH BO3ayxa, onuskoi k 100 %, u remneparype 20 °C.

Mezanon - moguduIUPOBaHHOE MOJUAMUIHOE BOJOKHO, OJIM3KOE IO TUTPO-
CKOIIMYHOCTH K XJIOIIKY, HO ITIPEBOCXOASAIIEE €0 M0 MPOYHOCTH U U3HOCOCTOMKOCTH B
TpH pasa.

Memopannvie mkanu - COBPEMEHHBIN MHOTOCJOWHBIN MaTepHall, BKIIOYar0-
Ml croii-memMOpaHy. B mpocTpaHCcTBO MeXx Ay BOJIOKHaMH BOJia HE MOIAJAET, a Mo-
aJ1a€T TOJIBLKO BOJISIHOM Tap.

Mepes - eCTECTBEHHBIN PUCYHOK JIMLEBOTO CJIOS KOXKH.

107



Mepaywika - iKypKa iTHEHKa rpyOoIlIepCTHBRIX OBEI B Bo3pacTe 10 1 mec.

Mepcepuzayusa - 06paboTKa HaTIHYTOU TKaHU 25%-M pacTBOPOM €IKOI0 Ha-
Tpa nipu Temmeparype 15-18°C B Teuenue 30-50 c.

Mexoean oéuuna - BblICTaHHBIE CTPUKEHBIE IKYPhl TOHKOPYHHBIX, MOJYTOH-
KOPYHHBIX U TIOJyTPyOOIIEPCTHRIX OBEIl Pa3HBIX MOPOJI, UCIOJIb3yeMble OOBIYHO BO-
JIOCSTHBIM TTIOKPOBOM HAPYXKYy.

Moneckunwl - TSOKENble TUIOTHBIC NMPOYHBIE TKAHW YCUJIEHHOTO CAaTUHOBOIO
NEPETUIETeHUsI C I1aJIKON MOBEPXHOCTHIO, TIIaIKOKPAIIICHbIE.

Muwypa - xpydyeHas METAUTNYECKasl HUTD.

Mywkoeamocms mKanu - paclipoOCTPAHEHHBIN MOPOK BHEITHETO BUJA, XapaK-
TEPUBYIONIUNCA HAIMYMEM Ha MOBEPXHOCTU TKAHU KOPOTKUX YTOJIIICHUN MPsHKU B
pe3yJIbTaTe CKOIJIEHUS BOJIOKOH WUJIM 3JIEMEHTAPHBIX HUTEH

Hacviwgennocms - KaueCTBEHHAs] XapaKTEPUCTUKA OUILYIICHUS I[BETA, MO3BO-
JSIOIIAs B MPEAeiaxX OJTHOrO IIBETOBOTO TOHA Pa3jinyaTh Pa3HYIO CTEIEHb XpOMAaTHY-
HOCTH.

Heoonopoouvie mkanu - TKaHU, y KOTOPbIX OCHOBA U YTOK COCTOSIT U3 pa3-
HBIX BUJOB BOJIOKOH.

Heiimpanuzayusa - o6paboTKa KOXHU XpPOMOBOTO AYyOJieHUs CIaObIM IEJI0Y-
HBIM PacTBOPOM JIJISl CHMDKEHUS €€ KUCIIOTHOCTH.

Hemkanvle noiomua - TeKCTUIIbHBIC TIOJIOTHA U3 BOJOKHUCTOTO XOJICTA, CJIO-
€B HUTEH, IPYTrux TEKCTUJIbHBIX U HETEKCTWIHHBIX MAaTEPUAIOB, CKPEIUICHHBIX pa3-
JUYHBIMU CITIOCOOAMU, HO HE TKAYECTBOM

Oznezauwumnan omoenka - NPONUTHIBAHUE TKAaHU coJisiIMU OopHOM, dhochop-
HOW, KPEMHHEBOW KUCIIOT U JIp.

O0HopoOHble MKaHu - TKAaHU, B COCTAB KOTOPBIX BXOAUT OJIMH BHJ BOJOKOH
WJIA HUTEM.

Onoek - KOXH U3 TIKYp TEISAT XPOMOBOTO MyOJIEHUs C TJIaJIKOW JIUIEBOM I10-
BEPXHOCTBIO.

Opzan3za - KecTkas NMpo3payHas TKaHb U3 UCKYCCTBEHHBIX WJIM HATYypalbHBIX
BOJIOKOH.

Ocnoea - cucTeMa HUTEM, pacro0KEHHBIX BAOJb TKaHU.

Ocvinaemocms - SIBJICHUE CMEIICHUS U BBINAJACHUS HUTEH U3 OTKPBITBIX Cpe-
30B TKaHH.

Ommnocumensnoe paspuvlenoe ycuaue (Hazpy3xa) - pa3pbiBHas Harpy3Ka, npu-
XOJISIIIASCS Ha €TUHUILY TOJIIUHBI.

Omnocumenvnoe paspuvléHoe yOluHeHUe - OTHOIICHWE a0COIIOTHOTO pa3-
PBIBHOTO Y/UTMHEHHS 00pa3iia K ero HadyajabHOUW 3aKUMHOM JIJTMHE, BBIpAXXKEHHOE B 0.

Ilakem 00es#cObl - COBOKYITHOCTD U3/IEJINI, HaIEBAEMbIX YEJIOBEKOM OJIHOBpE-
MEHHO JIJISl 3allUThl OT HEOIArONMPHUSATHBIX KIUMATUUECKUX BO3JICUCTBUM.

Ilaponponuyaemocms - CHOCOOHOCTh TKAHU MPOMYCKATh BOJSHBIC TapHhl.

Ilepexkoc mkanu - HeNIePNEHIUKYJIIPHOE PACIIOJIOKEHUE HUTEH YTKA K HUTSAM
OCHOBBI B TJIaJIKOOKPAIICHHBIX, KJIETYATHIX WM MEYaTHBIX TKAHSX.

Ilepennemenue mxanu - onipe/ieNICHHbBIN NOPSAIOK YepEJOBAHUS IEPEKPHITUIA
HUTEH OCHOBBI HUTSIMU yTKa.

108



Ileuamanue - HaHeceHUE U 3aKPEIJICHUE KPACUTENS Ha OTJAEIbHBIX y4acTKax
TKaHHU.

Hunnunzyemocms - CBOICTBO MaTepuasga 00Opa3oBhIBaTh Ha CBOEH MOBEPXHO-
CTH 3aKaTaHHBIC B MIAPUKU UM KOCUYKU KOHIbI BOJIOKOH.

Inacmuueckaa degpopmayun - Heucyesarolias 4acTh MOJHOU nedopmaliu,
00ycioBIIeHHass HEOOPATUMBIMU CMEILIEHUSAMH CTPYKTYPHBIX 3JIEMEHTOB BOJIOKOH U
OTZEJBHBIX MAKPOMOJEKYJ, a TaKKe€ BO3MOXXHBIM Pa3pbIBOM MaKpPOMOJIEKYJ MOJ
JEWCTBUEM BHEIIHUX CHIL.

Ilokazamens (napamemp) - KOJTUIECTBEHHOE (UUCIICHHOE) BBIPAXKECHUE XapaK-
TEPUCTUKU CBOWCTB MIPOTYKIIUH.

Ionuamuonsvie 6010KkHa — BOJIOKHA, IOJIy4aeMbl€ U3 MIPOIYKTOB IEPEepadbOTKU
He(TU U yris.

Honunosnoe 6010KkHO - MOIUPUIIMPOBAHHOE BUCKO3HOE BOJIOKHO, SIBJISIOLIEE-
Csl IOJIHOLEHHBIM 3aMEHUTEJIEM TOHKOBOJOKHUCTOTO XJIOMKA MPHU MPOU3BOJCTBE CO-
pOUYEUHBIX, OEJTBEBBIX, MJIANIEBbIX TKaHEW, TOHKUX TPUKOTAXKHBIX TMOJOTEH U IIBEH-
HBIX HUTOK.

Honnasa oepopmayusa - nedopmanusi, KOTOPyr0 IpHOOPETAET BOJIOKHO K KOH-
Iy epuoa Harpy>KeHHUs.

Ilonomnanoe nepennemenue - npocTeiiiiee u Haubosee pacHpoCTPaHEHHOE,
B KOTOPOM OCHOBHAsl M YTOUHAsI HUTH YEPEAYIOTCS Uepe3 O/HY.

Ioponon (neHONOINYPETaH) - BHICOKOTIOPUCTHIM YIPYTUil YTEIUISIOMUN Ma-
TepHUal, MOJTy4aeMbIii XUMUYECKUM ITyTEM.

Ilpeccosanue Kodcu - yIIOTHEHUE KOKU C TTOMOIIBIO TJIAJIKOW TIUTHI, Harpe-

TOM 110 70-800C, nipu pasienuu 0,55-0,85 MlITa.

Ilpo3paunocms - cnOCOOHOCTH TKAaHW NPOMYCKaTh JIydd CBETa, BbI3bIBas
OILYIIEHUE MPOXOKIEHUS Yepe3 TKaHb CBETOBOI'O MOTOKA, U JAET MPEJACTABIECHUE O
TOJIIMHE MaTepuania.

Ilponem - MECTHBIN MOPOK TKAaHU, XAPAKTEPU3YIOIIMICSA OTCYTCTBHEM OIHOU
WM HECKOJIbKUX HUTEH yTKa.

Ilpowiea - xpy>xeBHas MOJIOCKA C POBHBIMU KpasiMU, BIIMBAaEMas MEX]y ABYMs
YacTsMU U3JIETUS.

Ilpsaodeeo - miockas MeTaUIMYECKass HUTh B BHJI€ JICHTOUKHU (TUTIOILICHKA),
CKpPYYEHHAsl C LIEJIKOBOM WIIN XJIOMYaTOOyMaXHOU HUTHIO.

Ilpssica - TeKCTUIIBHAS HUTD, COCTOALIAS U3 OOJIee WM MEHEe pacpsIMIICHHBIX
BOJIOKOH OI'PaHHYEHHOH JUTMHBI, COSAMHEHHBIX CKPYUYMBAHUEM B IPOLIECCE MPSAICHHUS.

Ilyx - HanbGoee TOHKOE U3BUTOE BOJIOKHO, MIOTIEPEYHUK KOTOPOTO
coctanisieT 14-30 MKM, a TOTIEPEYHOE CEUCHUE NMEET OJIM3KYIO K KpYTion (popmy.

ITviorcux - MIKypKU TEIAT-COCYHKOB (110 1 Mec.) CeBEpHOro OJIeHs, €IIe He Iie-
pelIeIINX Ha NOAHOXKHBIA KOPM, UMEIOT MATKHAW I'yCTOM LIEIKOBUCTHIN NEPBUYHBIN
BOJIOCSIHOM TOKPOB C POBHBIM IUIOTHBIM ITyXOM M BEPTUKAJIBHO CTOSIIEH BBICOKOM
PEAKO PACTIONI0KEHHON CBEPKAIOIIEN OCTHIO.

Ilvineemkocms - COCOOHOCTh MATEPUATIOB YIEPKUBATH MbLITb.

Paspuienoe ycunue (nazpyska) - HauOOJbIIEE YCUIUE, UCTIBITHIBAEMOE BOJIOK-
HOM K MOMEHTY €T0 pa3phIBa.
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Pa3pvignoe nanpsiicenue - BeIMUMHA Pa3pbIBHOM HArpy3KH, MPUXOISAIIEHCS
Ha JIMHUITY TIJIOIIAIA MOMEPEYHOTO CCUCHHUS.

Pannopm - depenoBaHHE B OIPECICHHOM IMOCIEI0BATEILHOCTH B KaXKJIOM
PSIY OCHOBBI M B KQXKJIOM PSy YTKA ¢ 00pa3oBaHUEM Ha TOBEPXHOCTH TKAHU OJTHOTO
Y TOTO € MOBTOPSIOIIETOCS PUCYHKA.

Pacmpagh pucynka - cMelieHue OTIeIbHBIX JIeTalled pUCyHKa Ha TKaHH

Pacwinuxmoeka - ynajieHUE IIUTUXTHI M YaCTH €CTECTBEHHBIX MPUMECEH C I1e-
JIBIO TIOCIIEIYIONIETO O0JIerYeHUsl OTBAPUBAHUS U OCTICHUS.

Capiwcesoe nepeniiemenue - TIEpEIUICTEHUE, UMEIOIEE HA MOBEPXHOCTH Xa-
pPaKTEpHBIA pyOUHK, UAYIIUN MO JUAaroHAIN TKaHU CHU3Y BBEPX CJieBa HAIpaBo

Ceéemnoma - KOIVYECTBEHHAs XapaKTEPHUCTUKA OIIYUIECHUS I[BETa MPHU €ro
CpPaBHEHHHU C OCJIBIM.

Ceoiicmeo npodykyuu - OOBEKTUBHAS OCOOCHHOCTH MPOAYKIIMH, KOTOpas
MPOSIBIISICTCS IPU €€ CO3JaHUU, IKCIUTyaTallM WK HOTPEOICHUU.

Cunmemuueckue 60J10KHA - BOJIOKHA, TPOU3BOJIMMBIE U3 BBICOKOMOJIEKYJISIP-
HBIX COE€IMHEHUI, CHHTE3UPYEMBIX U3 HU3KOMOJIEKYJISIPHBIX COETMHEHUM.

Cmewannple mKanu - TKaHU , UMEIOLIUE B COCTABE OCHOBBI U YTKA Pa3IUYHbIC
BOJIOKHA, COEJMHEHHBIE B MPOLIECCE MPSIICHUSI.

Cmunaemocms - cnocoOHOCTh TKaHEH MO AeMCTBUEM U3ruda u cxaTusi oopa-
30BBIBATh MOPIIMHBI W CKJIAJKH, KOTOPHIE YCTPAHSIOTCS TOJBKO MPU BIIAXKHO-
TEIJIOBOM 00paboTKe.

Cmywika - IKypKa JBYX-4€ThIPEXIHEBHOTO STHEHKA OBEI] CMYIIKOBBIX MOPO/I.

Copm npodyKkyuu - Tpajanys MpoayKIUU OMPeIeJICHHOTO BU/IA [0 OAHOMY WJIH
HCCKOJIbKMM IIOKa3aTC/IAM KadCCTBd, YCTAHOBJICHHAA HOpMEITHBHOfI HOKYMGHTaHHeﬁ.

Cmoiikoe annpemupoeanue (HECMbIBaCMbIC allIIPETHI) - ATO MPOMUTHIBAHNE TKA-
HEll AIMYJIIBCHSIMH WK JTATEKCAMH TEPMOTUIACTUYHBIX CMOJI M Kay4yKOB C TOCIEAYIOLICH
TepMO0OpabOTKOIA, B TIpOIleCCe KOTOPOM Ha TKAHU 00pazyeTcsl TOHKas TUICHKA.

Cmpocanue - onepaiivisi, BBIIMOJHSIEMAas CO CTOPOHBI OaXTapMbl 711 BHIPAaBHU-
BAaHUS KOXKU I10 TOJIILIMHE.

CyKHO - CUTIbHO YBJISIHHAS OJIHOCIIONHAS TKaHb MOJOTHSIHOTO WIIA CapKEBOTO
MEePEIIETEHHUS.

Cyposbve - TKaHU, CHATHIE C TKAIIKOTO CTAHKA.

T6uo - MArKas TKaH!" PBIXJION CTPYKTYPHL.

Texcmunvnoe 6onokHo (textile fibre) - TPOTSHKEHHOE TEJNO, XapaKTEPU3YIO-
nieecss TMOKOCThIO, TOHUHOW W MIPUTOIHOE JIJI1 M3TOTOBJICHUSI HUTEH M TEKCTUIIBHBIX
WU3JCITINH.

TexcmunbHble 860/10KHA - TPOTSHKCHHBIE, THOKHUE W MTPOYHBIC TEJIa OTPAHUYCH-
HOM JIJIMHBI, C OY€Hb MaJILIMHU IOMEPEUYHBIMU pa3MepaMu, MPUTOAHBIC JII U3TOTOB-
JICHUS U3 HUX TEKCTUJIBHBIX U3/ICIIHM.

Texcmunbhvle Humu - TUOKUE W TPOYHBIC TeJa C MaJBIMU TONEPEYHBIMU
pa3MepaMu M CKOJIb YTOAHO OOJBIINON JITTMHOM, COCTOSIIINE U3 MPOJAOILHO COSTMHCH-
HBIX BOJIOKOH WJIM JIEMEHTAPHBIX HUTEH.

Tennocmoiikocmp - MakCUMaJbHas TEMIIEpATypa HarpeBa, NpU KOTOPOU Ha-
OIr0Taf0TCsl OOpaTHUMBbIC U3MEHEHHUSI MEXAaHHMYECKUX CBOMCTB BOJIOKOH; C TIOHMKCHHU-
€M TEeMIIePaTyPhl 3TU U3MEHEHUS NCUYE3alOT.
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Tepmocmoiikocmp - TeMIiepaTypa, BbIlIe KOTOPOH MPOUCXOAT HEOOpaTHUMbIE
VU3MEHEHHUS B CTPYKTYPE U CBOMCTBAX BOJIOKOH.

Tecvbma - IIOCKOE BSI3aHOE WJIH TIJIETEHOE M3/EIKe HEOObIION IIUPUHBI , BbI-
pabaTbiBaeMO€ U3 XJIOMUAaTOOyMaKHOM, MIEPCTAHOM, BUCKO3HONH M HUTPOHOBOW Tpsi-
KU, U3 TTOJIMAMHUTHBIX, TOTM3(PUPHBIX U TEKCTYPUPOBAHHBIX HUTEH.

Tkanv - TEKCTUIBHOE MOJIOTHO , 0Opa30BaHHOE JBYMS WM OOJIBIIUM YUCIOM
B3aMMHO MEPHEHANKYJISIPHBIX CUCTEM HUTEH, COeAMHEHHBIX MeperyieTeHueM, u Gop-
MHPYEMOE Ha TKAI[KOM CTaHKE B MPOLECCE TKAYECTBA.

Tonwuna mamepuana - pacCTOSTHUE MEXIy HanOoJiee BHICTYIAIOIUMH y4a-
CTKaMU ITOBEPXHOCTH HUTEH HA JIMLIEBOU U N3HAHOYHOM CTOPOHAX.

Tpuko - 4UCTOLIEPCTAHBIC U MOJIYLIEPCTIHBIE TECTPOTKAHBIE KOCTIOMHBIEC TKAHU.
Tpukomasicnoe no10mHO - 3T0 TEKCTWIBHBIN BSI3aHBIN MaTepHall, U3rOTOB-JICHHBIN
U3 OJTHOW MJIM HECKOJIbKUX HENPEPBIBHBIX HUTEH MyTeM U3THOaHUs UX B

HETJIN, KOTOPbIE NEPEIIETAIOTCS MEXKIY COOOI.

Tpunoban - npodunupoBaHHbIC MOJUAMUIHBIE HUTH, UMUTUPYIOIIME HATY-
PaJIBHBIN LIEJK.

Tasrxcka kKooxcu - o0paboOTKa MpeABApPUTENbHO YyBIaxHeHHOW (1m0 28-32 %
BJIQYKHOCTH) KOXKU Ha TSHYJBHON MaIlnHE.

Ynpyzaa oegpopmayusa - vacte nonHoit nedopmaruu, KOTopas MPaKTUYECKU
MTHOBEHHO (32 JIECATUTBICSIYHBIC JOJU CEKYHbl) MCUYE3aeT MPU MPEKPaAICHUH ACH-
CTBUS BHEILIHEN CHUJIBI.

Yemoituueocmy k ceemonozode - ciocoOHOCTb BOJIOKOH CONPOTHUBIATHCS
paspyliarIemMy AEUCTBUIO CBETA, KUCIOPOa BO3/lyXa, BJIard U TeIula.

Ymok - cucrema HuTEN, PACIIONOKEHHBIX TONIEPEK TKAHU.

Dakmuueckasa 61a3CHOCMb TIOKA3bIBAET, KaKyl 4YacTb OT MAacChl CyXOro BO-
JIOKHA COCTAaBJISIET BJIara, CO/AEpKallascsi B HEM P JaHHBIX aTMOC(EPHBIX YCIOBUSIX.

@Dauszenun - KICCHbIM HETKAHbIA MAaTEpPUall, UCIIOJIb3YEMBbIN ISl TPOKIIAJIKU B
O0opTa, BOPOTHUKH, XJISCTHKH, KJIAMaHbl, UTUIbI, JIUCTOYKA KapMaHOB, B HU3 pyKaBa
Y HU3 U3JIETUS.

@nuc - TPUKOTAKHBIA CUHTETUYECKUN MaTtepuan U3 moiaudpupa, JErKui, He
BIIMTHIBAIOIIINI BJIary, COTPEBAIOIINN KaK HATypaibHAsl IIEPCTh.

@yprhumypa - BCIOMOTaTeNIbHbIC U3/IETHUsI, HEOOXOAUMbIC B IIBEHHOM IPOU3-
BOJICTBE /I 3aCTETMBAHMS, 3alUpaHUs, MPUKPEIICHUS, YIPOYHCHHUS W yI00CTBa
AKCILTyaTallMy MIBEMHBIX U3MIEIIHI, a TAKXKE ISl YKPALICHUS OJICKIbI.

Xumuueckue 60110KHa - BOJIOKHA, CO3/1aBACMbIE B 3aBOACKUX YCIOBHUAX IIyTEM
dbopMOBaHHS W3 OPTraHUYECKUX MPUPOJIHBIX WU CUHTETUYECKUX MOTUMEPOB UITU U3
HEOPraHUYECKHUX BELIECTB.

X10nokK - BOJIOKHA, PACTYyIIIME HA MOBEPXHOCTH CEMSIH PACTEHHUSI XJIOMYaTHUKA,
OTHOCSIIIETOCS K CEMEWCTBY MaJIbBOBBIX.

Xoacmonpouwiuenwle noJ10MHA - TO MACCUBHBIE, TOJICTHIE, PHIXJIBIE HETKAHBIE
MaTepHabl, 00J1a1at0lI1e BBICOKMMH TETIO3aIUTHBIMU CBOMCTBaAMHU.

I[éemo6oit mon - OCHOBHAsI KAYECTBEHHAS! XapAKTEPUCTUKA OLYLIEHUS 1[BETA,
KOTOpas 1aeT BO3MO>KHOCThH COMOCTABJIATH IIBETOBBIE OLTYILIEHUs 00pa3la Marepuaina
C IBETaMU COJIHEYHOT'O CIIEKTPA.
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Yenpak - OCHOBHAA YacThb HIKYPbI, OTIMYAIONIASICS HauOOJIbIIEeH MIOTHOCTHIO,
MIPOYHOCTHIO MIPU PACTSAKEHUHA U MAJIBIM YIUIMHEHUEM IIPU Pa3phIBE.

Illgeiinaa Humka - >TO BBICOKOKAYECTBEHHAsl MPOTSIKEHHAs TOHKAs POBHAas
CKpYYEHHAsl IIpsikKa WIK HUTh C OCOOBIMHU CBOMCTBAMU, KOTOPBIE MO3BOJIAIOT UCIIOJb-
30BaTh €€ B IBEMHOW MAIIMHE ISl COEAUHECHUS JETAJICH.

Illenk - TOHKHE HENPEPBIBHBIE HUTH, BBITYCKAE€MbIC T'YCEHHIIAMU ILIEIKOIPS-
JIOB TIPU 3aBUBKE KOKOHA NEpe] OKYKIMBAHUEM.

Illeéuomsl - TOHKOCYKOHHBIE WJIM KaMBOJIbHBIE TKaHU C JMATOHAIBHBIM PyO-
YUKOM Ha IOBEPXHOCTH.

Illegpem - xoXxa U3 LIKYp OBELl XPOMOBOI0O AYOJEHHUS C €CTECTBEHHOM JIMIIE-
BOIl MOBEPXHOCTHIO, XapaKTEPHU3YIOIIAsACA KPACUBBIM penbe(HBIM PUCYHKOM B BHUJIE
HErIyOOKMX BOPOHKOOOpa3HbIX BIaJAWH. PhIXiIas Ha OIIYIb U CUIIBHO PACTSKUMASI.

Illespo - vsArkas TArydasi TOHKasi 3JIaCTUYHAs KOXKa XpOMOBOTO AyOJeHHUs U3
HMIKYp KO3 (JIy4IlIMe BHUIBI - U3 LIKYp KO3JAT), UMEET KPACUBYIO MEpEI0 U 00Jaaaer
3HAYUTEIILHBIM IPEJIEIOM POYHOCTH IIPU PACTIKEHUU.

Illenon - cTpyKTYpHO-MOJIU(ULIMPOBAHHOE MOJIMAMHIHOE JIETKOE BOJIOKHO,
UCITIOJIB3yEMOE NP BBIPAOOTKE HIEJIKOBBIX OJTy304YHBIX U MJIATHEBBIX TKAHEH.

Illepcmsb - BOIOKHA BOJIOCSHOIO ITIOKPOBA PA3JIMYHBIX )KUBOTHBIX.

ITupuna mxanu - pacCTOSTHUE MEXIY KPasMU TKAHH.

HInuxmoeanue - 06pab0TKa OCHOBHBIX HUTEH CIELUATIBbHBIM KJIESIIIUM COCTaBOM
- IIJTUXTOM - JJIsl IPUJAHKsI HUTSM OCHOBBI IPOYHOCTH, TIaIKOCTH U MIPEIOTBPAIICHUS
UX OOPBIBOB B MPOIIECCE TKAYECTBA OT UCTUPAHMUS O ACTAIH TKAIIKOTO CTaHKA.

HInyput - xpyriible MIeTeHbIE, BUTHIC WIN BSA3aHbIE U3/IENINS U3 XJIOMYaTO0Y-
Ma)KHOM ¥ IIEPCTSIHOMN IPSIKU, LICJIKOBBIX U METAJUIM3UPOBAHHBIX HUTEM.

IlImanenvnoe sonokno (stahle fibre) - 1eMeHTapHOE BOJIOKHO OrPaHUYEHHOMN
JUTVHBI.

Illyonaa oeéuuna - BblelIaHHbIE HATypajbHblE M KpalleHble IIKYpbl rpy0o-
IIEPCTHBIX OBEIl pa3HbIX MOpoj (POMAHOBCKOW, PYCCKOM, CTEMHOM, MOHTOJILCKOM),
PUMEHSIEMBIE BCEr/1a KOKEBOM TKAHBIO HAPYXKY.

Anacmuueckan depopmayua - 4aCTh NOJHOMN AePopMaliy, KOTOpast BO3HU-
KaeT MPU Harpy>KeHUH U UCUYE3AET MOCJIE Pa3rpy3KH MOCTENEHHO.

dnacmuunocmsy 6010KHA - CBOWCTBO, TOKa3bIBAIOIICE, KAKYIO JOJI0 B IOJHOM
nehopManuy COCTaBISIET e¢ 00paTHMas 4acTh; Yallle BCEro OHA BBIPA)KAeTCsl B MPOIICHTAX.

Anexkmpuzyemocmsp - CHOCOOHOCTh TKaHEH HAKAIJIMBATh Ha CBOEH MOBEPXHO-
CTH CTaTHYECKOE JIEKTPUUYECTBO.

Inemenmapnoe 6010kno (elementary fibre) - eTMHUYHOE HEIETUMOE TEK-
CTUJIBHOE BOJIOKHO.

Ax06a6 - LIKypKU STHAT KapaKyJbCKUX OBEll B Bo3pacte 10 1 mec. ¢ mepepoc-
UM C1a00IIETKOBUCTHIM M MaJIOOJIECTAIIUM BOJIOCSIHBIM ITOKPOBOM, UMEIOIINM 3a-
BUTKU KPYMHBIN 000 U KOJBILIO.
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