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OT3bIB
Be/yllei OpraHu3alii Ha JUCCEPTAlHOHHYIO paboty
CosnonymenkoBoii TaTesanbl CepreeBHBI
Ha TeMy: «Pa3paboTKa TEXHONIOTHH U3TOTOBICHHA JIBHSTHOU OJIEXK/IBI,
COBMEIIEHHOMN ¢ GoMOIu(pUKauer TKaHSH», Ipe/ICTaBICHHON Ha COMCKaHUE
yUeHOM CTEeIeH) KaHAU/aTa TEXHHIECKUX HayK 110 crienanbHOCTH 2.6.16

TexHoJiorus Ipou3BOACTBA I/IBJIGJII/Iﬁ TEKCTHJILHOM U JIET KOU IIPOMBIIIIIEHHOCTHA

Ha oT3BIB IpEACTaBIEHBI: TUCCEpTalys U apropedepar. Jluccepranus
COCTOWT W3 BBEICHHUS, TISTH I71aB, BEIBOJOB II0 K&X/I0# I7IaBe, 00LIHX BBIBOZAOB I10
pabore, GuOIMOrpapuUUecKoro CIHcKa HCIIONIF30BAHHOM JUTEpaTypel U CEMHU
npuiokeHui. PaboTa u3NOXKeHa Ha 150 cTpaHMIaX MAIIMHOIUCHOIO TEKCTa,
pkmodaer 45 pucyHkos, 54 Tabmmupl. CIHCOK WCIIOJIb30BAHHON JIMTEPATYPBI
comepxuT 116 HauMeHOBaHUH 6u6HorpahUUECKIX ¥ SIEKTPOHHBIX HCTOTHUKOB.
[TpuoXeHHs MpefcTaBlIeHbl Ha 74 crpanunax. IIpercraBieHHas IuCCepTallnsd
BBIIOJIHEHA B  HAyYHO-00pa30BaTeNbHOM  LEHTPE «lleHTp  KOMIIETEHIMH

TeKCTUIILHOM ¥ Jierkoi mpombiuierHocTy UBITLY, HAyJIHBIA PYKOBOJAUTENb —



JOKTOp TEXHHYECKHX HayK, JMOLEHT, HadalbHUK WHXAHAPUHTOBOTO LIEHTPA
TeKCTUIBHOIM ¥ JIETKOM IPOMBIIIICHHOCTH, TPO(eccop HOLI «IleHTp KOMIIETEHIIHA
TeKCTWJIBHOM MW JIETKOM IIPOMBIIUICHHOCTH ®I'BOY BO «/IBaHOBCKUH
rocy1apCTBEHHBIH monMuTexHAYecKuil  yHMBepcuTeT» KopHUIIOBa Hanexna
JIpBOBHA.

AKTyaibHOCTh T€MBbI HCC/IEI0BAHUS.

Ceroias ITbHSHAs TKaHb SBIAETCS BOCTpeOOBaHHBIM MaTEPHATIOM, onarozaps
OpMEHTUPOBAHHOCTHY Ha KOJIOTUIO X 3a60Te 0 HaTypadbHOCTH. MoJielu U3 JIBHAHBIX
TKaHell MOYKHO BCTPETHTH BO MHOTMX KOJUIEKIHMSX MOIHBIX 6pernoB. OmqHAKO
pMeercss TeNbli PN [PUYMH, [0 KOTOPhIM  CYIICCTBYOLIHE METOMBI
IPOEKTHPOBAHUSA U H3TOTOBJIECHU [IBeHHBIX W3eJHil He MOTyT OOecIedYnuTh
CO3aHMs PA3HOOOPa3HEIX 0OBEMHO-CHITYITHBIX dopm KEHCKOH OIeN bl U3 JIbHA
10 IIPUYMHE €ero MOBBIIICHHOH KECTKOCTH ¥ HU3KOH (OpMYyEMOCTH. Pemenue
3a7Mady [PEOJOJIEHIS JKECTKOCTH JIbHSHOW TKaHH C IIPUMEHCHUEM XHUMH3alUK
TeXHOJOTMYECKAX  IIPOIECCOB  SBISIETCA  aKTyaJlbHBIM HaIpaBlIeHUEM.
[{eneHanpaBieHHOE YIPABICHHE JKECTKOCTBIO JIBHAHBIX MaTepHaloB C Y4YeTOM
IPOEKTUPYEMOU 00BEMHO-CHILYTHOM (OPMBI H3IENUs CO3/MAaeT yCIOBHA A
paCIIUPEHNUs. aCCOPTUMEHTA IIBEHHBIX W3MIeTUI 130 JIbHA.

[lean AMCCePTAUMOHHOI PaGoThI 3aKI0IANACE B IIPEO/IONCHIH IIPUPOAHOM
KECTKOCTH BOJIOKHA JUIS PACIIHPEHHs] aCCOPTUMEHTA IIBEHHBIX U3JIeNTUi W30 JIbHA
ITyTeM pa3pabOoTKH TEXHOIOTHY 30HATIBHOTO MATCHIA, TIO3BOJISIONIEH ITOTy4aTh U3
HeyMsTYeHHOM JBHAHON TKaH! U3/CIHA C 3aTaHHOM CTEITEHBI0 MATKOCTH Ha PasHBIX
y4acTKax JieTaneu.

Tt TOCTYOKEHHUSI LIeN| OBUTH TIOCTABJICHBL ¥ PEIIECHBI ClIeyIOIIIHe 3aIauu:

- ompejeNneH5l  ONTHMAJbHBIC — 3HAYEHHS  HKCCTKOCTH OCHOBHBIX
KOHCTPYKTHBHBIX 30H JIBHAHBIX W3IENTHH JIETKOTO ¥ KOCTIOMHOIO aCCOPTHMEHTA B
3ABHUCHMOCTH OT HX 00BEMHO-CHILYITHOH (OPMBEI;

- 060CHOBAHEI TEXHOIOTHYECKHE PEXHMBI JKMIKOCTHOTO U MAJIOMOZYJIBHOI'O

cr10coGoB GHOMOIMGbUKAIIIY JIBHAHBIX 0Ty GabpUKaToB;



- HCCTENOBAHO BIMSHHME JKMJKOCTHOrO M ManoMOZYJIBHOTO crmocoboB
GuoMOAM(bUKAIMY TKAHEH Ha HX TEXHOIOTMIECKHIE 1 HOTpeOUTEIBCKIE CBOHCTBA;

- pa3paboTaHsl TEXHONOTHU H3TOTOBJICHHS IIBEHHBIX H3AENHH PasIuIHOH
0GBeMHOM (OPMBI, COBMEIIEHHBIE ¢ IPOIeccaMu 30HAIBHOTO MSATYEHUS JTBHIHBIX
oy pabprKaToB.

Hayunasi HOBH3HA [MCCEPTAIMOHHOTO HCCIIC/OBAHMIA 3aKII0YaeTCcs B
pa3paGoTKe METO[OB  30HAIBHOTO pETYIAPOBAHHS JKECTKOCTH  JTHHSHBIX
oy habprKaToB, 00ECIEUUBAIOIIMX CO3/AHAC TpeGyemMoli 06BEMHO-CHILYSTHOU
hOpMBI TPOEKTUPYEMOTO IIBEHHOTO U3 ICITH.

HaydHyro HOBU3HY IMCCEPTAIlUK COCTABIIAIOT pa3paboTKu:

-~ ONTMMAIBHEIX 3HAYEHHH JKECTKOCTH OT/ENBHBIX KOHCTPYKTHBHBIX 3OH
F3/IeNHi TIOSICHOTO U INIEYEeBOr0 aCCOPTUMEHTA,

. METOJOB JKAIKOCTHOM M MalOMOJyJIBHOH GuoMor(UKAIIAN JIBHSIHBIX
MaTepHUajIoB ¥ IOy habpUKaToB;

- TeXHONOIMH W3rOTOBJEHN)S IBHAHBIX IIBEHHBIX M3ICIHUH, COBMEILEHHOH C
[Iporieccamy 30HaBHOrO (epMEHTaTHBHOTO MSITaeHHs 0Ty pabprKaToB;

- METOJIFIKH IIPOEKTUPOBAHKS U U3rOTOBJICHIS PACIIMPEHHOTO MOJETBHOTO
psiZia OJe/K bl U3 OMHOTUIIHBIX JIbHAHBIX MATCPUATIOB.

Teoperndeckasi 3HAYMMOCTH Pa0OTHI 3aKIOYACTCA B 060CHOBaHUH
[IPHHIIATIA 30HATBHOTO PETyIMPOBAHIS XKECTKOCTH MIBEMHBIX H3ZEIUK H30 JIbHA
MyTeM MSTYeHHs OT/ACNBHBIX JeTaled U Y3IOB HETIOCPEJICTBEHHO B IIBEHHOM
POU3BOJICTBE. BIEpBBIE ~ONPENENEHEl  ONTHUMAIIBHBIC 3HAUEHHUS JKECTKOCTU
KOHCTPYKTHBHBIX 30H IIBEHHBIX W3IENHUH IIIaTHEBO-KOCTIOMHOTO acCOPTHMEHTA,
06OCHOBAHA METOIMKA BEIOOpa DPEXHMMOB (DEPMEHTATUBHOTO MAIMCHWT W HX
COUETAHMH B ONHOM TEXHONOTHYECKOM MpOLiecce Juisl TOMydeHHs HSACIHA
3a7aHHOM 00BEMHO-CHITy3THO! (OPMBEL.

TIpaKkTHYeCKast 3HAYUMOCTb paGoThI. TeXHONOrHA W3TOTOBJICHUS JBHAHON
ONEXIBI, COBMEIIEHHAs C 30HAIBHOK 6romomrpuKanyeil I1onydadpuKara,
[O3BOTUT MONydaTh HA MPEANPHATHAX Majodl MOIIHOCTA H3 HeyMsATJeHHOH

JIGHSHOM TKaHHU pas3IuIHbIC MOJIEI ONSXIOEBI C 3alIaHHOﬁ CTEeNeHbI0 MAIKOCTH Ha



OTIENBHBIX y4YacTKaX, PacCIIMpUTh aCCOPTHMEHT BBIIIYCKaeMOM IPOJIYKIUK K3
JBHSHOU TKaHH.

O6beKThl HCCAEIOBAHHH: JIBHSHBIE TKaHW, nonypabpuKaThl ¥ TIOTOBBIE
[IIBeiHble W3Meus MOSCHOM M IUIeYeBOM TIPYyII, KOMIOSHIIAH IIPOMBIIIIEHHBIX
9H3UMOB LIEJUTIOIUTHYECKOTO IEHCTBHUSL.

Ipeamer HCCIEJOBAHHUSA: TIPOLECCHL JKHIKOCTHOH ¥ MAaJOMOJYJIBbHOM
SH3WMHON 00pabOTKH JIBHAHBIX noiypabpruKaToB pacTBOpaMH 1a00paTOPHEIX
OTIEIOYHBIX KOMITO3ULIMH, TEXHOJIOTHH [TOIIHBA H3JIETTAMN.

MeTo0IOTHST ¥ MeTOAbl HcciaeoBanusi. Jlid pelICHIA [IOCTABJICHHBIX
3amay  WCIIONB30BAHBl TEOPETMYECKHEe M OKCICPUMEHTAJBHEIC MeTomsl. B
TEOPETUYECKHX HCCIIEA0BAHUAX HOIIOMB30BaH JUTEPATypHO-aHATATHYECKIH METO/L.
DKCcIepUMeHTaIbHbIe HCCIIeOBAHKS GU3NKO-MEXaHUIECKHUX CBOMCTB
eKCTHIIBHEIX JIBHSHEIX MATEPHANOB IPOBONHIACE B JTAOOPATOPHBIX YCIOBHIX C
JCIIONB30BAaHMEM CTAHJAPTHBIX METONOB C TMPUMCHCHHCM CTATHCTUIECKOM
06paboTKu pe3yIbTaTOB nccnenoBanuit. McIonp30BaHbL: BHUCKO3MMETPUUECKHUN U
CIeKTPO)OTOMETPHIECKAN ~ aHaI3  KaTalHTHIECKAX CBOMCTB (epMEHTHBIX
[IpenapaToB; CTaHNAPTHBIC METOIBI TEKCTUIIHHOIO MaTepUaOBEeJECHUs, BKIIFOUas
KOHCOIBHBIA METOJ OIPEIeTeHHs] JKECTKOCTH TEKCTHJIBHBIX MAaTepHajloB IPH
maruoe (TOCT 10550-93), ompezeneHne PasphIBHBIX XapaKTEPUCTUK JIBHAHBIX
MaTepuajioB IIPH OJHOOCHOM PpacCTSIKCHHM (IOCT 3813-72), HECMHHAEMOCTH
(TOCT 19204-73), CTOMKOCTH K MCTHPAHMIO IIO miockocta (TOCT 15967-70 u
TOCT 18976-73, u3MeHEHHs pa3MepoB MOCiIe MOKPOH o6pabotku (TOCT 30157.0-
95, TOCT 30157.1-95, a TaKxe (hOpPMOBOYHOHM CHOCOOHOCTH TEKCTHILHOTO
marepuana (matent RU Ne23 43477).

CooTBeTCTBHE NACIOPTY ClenuaibHocTH. [IpodneMarika, pacCMOTPEHHAT B
JUCCEpTALMH, COOTBETCTBYET IIACIIOPTY HAy4JHOM CIIENHaIbHOCTH 2.6.16. TexHOMOTHs
TIPOU3BOZCTBA M3/IEIIHH rexcTiTbHOM # nerkod mpombmwierHoctd (UTJOI) mo
HATIPABIEHUSIM HCCIENOBAHIM: IL. 3 TexHonorau (B TOM YHCIE, HAHOTEXHOJIOTYH)
BojlokoH, HuTel, marepuanos u WTIIL 1. 4 TIpoeKTHpPOBAHWE U OpraHu3arlis

IIPOU3BO/ICTBA MaTepUajoB, obecriequBarOux  BBICOKHME SKCILTY aTalluOHHEIC



noxazareny UTJIIT 1 uxX KOHKYpPEeHTOCIIOCOOHOCTS.

JInunblii BkIax aBropa. Ha Bcex sTamax BBINOJNHEHMs pabOThI aBTOp IO
PYKOBOJICTBOM HAYYHOTO PyKOBOJUTEINS IMPUHUMAI JIMYHOE y4acTHe B IIOCTaHOBKE
nend ¥ (GOPMYIHPOBKE OCHOBHBIX 3a/lady HCCIIENOBaHMs, B IUIAHUPOBAHUU U
NPOBEJEHUH  OKCIEPUMEHTOB,  OOCY)KNEHMHM  IOJy9eHHBIX  Pe3yJbTaToB,
(GOpMyIIpOBaHUK BBIBOZOB M IPOBEPKE THIIOTE3, IOATOTOBKE MaTepHalOB
yOIMKalUi COBMECTHO C COABTOPAMH.

JIocTOBEPHOCTh H 000CHOBAHHOCTH HAYYHBIX IOJIOKEHHIi, Pe3yIbTaTOB,
BHIBOJOB M peKOMEHJalHil, NPHUBEJIECHHBIX B JIUCCEPTAIMOHHOH pabore,
JIOCTHATHYTa B PE3yJIbTaTe CONIaCOBAaHHOCTH aHAIMTHYECKUX U SKCIIEPUMEHTAIBHBIX
pe3yJIbTaTOB, WMCIIONB30BaHUA COBPEMEHHBIX METONOB M CPEICTB IIPOBEJCHH
5KCIIEPUMEHTOB, CTATUCTHYECKOH 00pabOTKH pe3yIbTaToB.

Iy6aukauuu mo TemMe AHCCEPTANHH B Hay4HOH neyart. [Io pesynbraTam
paboTHI oy 6IHMKOBaHbL 6 cTaTell B COOpHUKAX MaTepraiax KoHpepeHimii i 8 craTei
B JKypHanax u3 «[lepednsi pelieH3upyeMbIX Hay4HBIX W3JaHUH, B KOTOPBIX JOJKHBI
OBITH OIyOJIMKOBAHBI OCHOBHBIE Hay4HbIE Pe3yJbTaThl IUCCEPTALHA Ha COUCKaHHE
YUEHOU CTENeHH KaHIWUAaTa HayK, yYeHOH CTEIEHH JOKTOpa HayK.

ABropedepar ¥ OIyONMKOBaHHBIE DPAaOOTHI COOTBETCTBYIOT COIEPIKAHHIO
JIUCCEPTALIH.

K cogepxannio paboThl HMeeTCsl psiJl 3aMeYaHui:

1. He oTpaxkeH0, MPOBOJMIACE JI IIPOBEpKa O€30MaCHOCTH MU3AENUM ITOCiIe
00paboTKH.

2. He orpaxkeHo, BIUSET M METOA KpallleHWs JIHAHOTO MaTephaita Ha
CTEeIeHb IIPOHUKHOBEHUS OHoIpenapaTa U yMIrdeHue MaTepuaa.

3. He oTpaxkeHO, BIUSET JU CTHUPKA FOTOBBIX M3JENUA Ha JOCTUIHYTHIC
TOKa3aTeId CHIDKEHHS JKECTKOCTH W YBEIMUYeHHS (OPMOBOYHOM
CITIOCOOHOCTH.

[IpuBeNieHHEIE 3aMeuYaHus He CHIDKAIOT HAydyHOW HW IPaKTHYEeCKOU

3HAYMMOCTH ,I[HCCGpT&HHOHHOfI pa6OTBI.



3akiouenue

AsTopedepar 1 quccepTalys 001afaroT JOTHIECKUM STUHCTBOM, IPaMOTHO
cTpykTypHupoBanbl. ColepikaHHe IUCCEPTAlMOHHONW pabOThl IOCIENOBATENEHO
pAacKpEIBAeT BCe HEOOXO[UMBIE ACIIeKTHl BHIODaHHOM TeMbL ABTOpedepaT H
OIyOJIHKOBaHHBIE paOOTHI OTPAXKAIOT OCHOBHOE COMCPKAaHUE TUCCEPTALUH.

JlyccepTalisl COOTBETCTBYET IIACIOPTy HaydHOH cremmanbHocTd 2.6.16.
TexHONOrus MPOU3BOACTBA H3/EIUN TEKCTHUIBHOH M JIETKOM IPOMBIIIIEHHOCTH,
T.K. B Hell pa3paboTaHbl TEXHOJIOTHH (B TOM YHCIIE, HAHOTEXHOJIOTHH) MOy YCHH
MaTepHaloB, 00ECIIEUMBAIOINX BEICOKHE SKCITyaTal[MOHHBIE TI0KA3aTeN! H3CIIH
TEKCTHJIFHOM U JIEKOM IMPOMBIIIIEHHOCTH U UX KOHKYPEHTOCIIOCOOHOCTb.

NMuccepramonnass pabora ConoxymenkoBod Taresubl  CepreeBHEI
«Pa3paboTKa TEXHOJOTWHM H3TOTOBICHHUs JIBHAHOM OJEXKIBI, COBMECIICHHOH C
ouomomuduKanueil TKaHeil», NMpeACTaBIeHHas Ha COMCKAHWE YYCHOW CTEeNeHU
KaHIMUIATa TEXHUUECKHUX HAyK, ITOJHOCTBIO COOTBETCTBYET TpeGoBaHMsAM IIL.9-14
«[TonokeHMss O  TPHUCYXIEGHUU  Y4YEHBIX  CTEMNEHEH»,  YTBEPXKICHHOIO
nocraHoBieHueM IIpaButensctsa Poceuiickoit @eneparuu ot 24.09.2013 Ne®42 (B
TeicTByIONIEeN PeNaKIin ), TPEABSIBISIEMBIM K JUCCEPTAIMAM Ha COUCKaHHe YIEHOM
CTeleHM KaHAUAaTa TEXHUNIECKUX HayK, TaK KaK IIPeCTaBIIsieT COO0M 3aKOHUEHHYO
HayYyHO-KBAIM(DUKAIMOHHYI0  paboTy, B KOTOPOM  COHEpXXaTcs  HAy4YHO
000CHOBAaHHBIE TEXHWYECKHE M TEXHOJIOTHYECKHE pa3pabOTKU II0 CO3IaHHMIO
TEeXHOJIOTUH 30HAJIBHOIO MIrdeHus moiydaOpukaTta B IIPOLIECCE M3TOTOBJIECHHUS
IIBEMHBIX M3Jeluid, KoTopas obecrmeduBaeT U3rOTOBIEHHE PACIIMPEHHOTO
MOJIEJIGHOrO psifa OMEXIBl M3 OJHOTHIHBIX JBHIHBIX MaTEpUAliOB, BHEIPEHHUE
KOTOPBIX BHOCHT CYIIECTBEHHBIM BKJIaJ B IOBBHIIIEHHE KOHKYPEHTOCIIOCOOHOCTH
U3JIEJTMH JIETKON IIPOMBILIJIEHHOCTH.

Astop muccepraimu ComomymenkoBa TaTesHa CepreeBHa 3acily)KHBaeT
IPUCYKICHUS YISHON CTENeHM KaHAWaTa TEXHUYECKHUX HAyK IO CIEIHalbHOCTH
2.6.16. TexHojorWs TNPOU3BOACTBA U3IENUNH TEKCTHIBHOW M  JIEIKOM
IPOMBIIIJIEHHOCTH.

MaTepI/IaJIBI JucCepTallii W OT3bIB HA HEE 3aCIIyllaHbl H O6C}')K)ICHBI Ha



sacenanuu Kaenpel «/luzaiim» @DenepaibHOe TIOCYJAPCTBEHHOE OIODKETHOE
00pa3oBaTenbHOE yUpexKIeHHe BEICIIEro 00pazoBanus «Ka3aHCKui HAIIHOHATBHEIH
WCCIIENI0BATEIECKUM TeXHONMOrIecKkui ynuBepcuter» (PI'BOY BO «KHUTVY»),

mpoTokos Nel2 ot 11.12.2024 r.

OT3BIB COCTABUII:

JIOKTOp TeXHUYECKUX HAyK,

npodeccop Kadenpsr au3aitna

@I'bOY BO «KazaHckuii HAIIMOHAIBHBIIN
HCCIIEIOBATEIBCKUAN TEXHOIOIHYECKHN

YHUBEPCUTET D.A. XammartoBa

XammaroBa Onbmupa Ai#fmapoBHa, MOKTOp TexHumdyeckux Hayk (05.19.01 —
MarepuaioBeienre MPOUSBOACTB TEKCTHIGHOM M JIErKOW MPOMBIILIEHHOCTH),
npoeccop kadenper gmuzaiina OIBOY BO «KasaHCKHil HANMOHAIBLHEIH
HCCIIeI0BATEIbCKHH TEXHONOTUYECKUH yHuBepcHTeT». KOoHTaKkTHBIN Te.: 8 (8432)
31-41-97, anpec 3neKTpOHHOM MOYTHL: elm.kzn@mail.ru

®QernepanbHOE TOCYNApCTBEHHOE OIOJPKETHOE 06pa30BATENBHOE YUPEKICHHE
BICIIETO  OOpasoBaHms «KasaHCKWIT  HAIMOHAJBHBIA  HCCIIEOBATEBbCKHUI
TexHonorundeckuit yuusepcure» (PI'6OY BO «kKHUTVY»).

Anpec: 420015, Poccuiickast ®enepanus, Pecmy6imka Tarapcran, r. Kasans,
K. Mapxkca, 68

Tei.: +7 (843) 231-42-16
e-mail: office@kstu.ru
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