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KHUPHUI (10KTOPJIHK JUCCEPTALHUACH AHHOTALMACH)

JAuccepranmss MAaB3YCMHUHI  JoJ3apOauru  Ba 3apyparu. Jlynéna
TYKUMAUWJIMK CAHOATH MaxcyjloTiapuiaH OWpU HII  aCCOPTUMEHTIAPUHUHT
KEHralMim xamjaa yjapra KyWunaérraH TanaOHUHI jKajal cypbariapia OIuo
OOpHILIM TEXHOJIOTMK >KapaHjap Ba yJapHM aMaira OLUMPYBYM YCKyHaJApHUHT
TakoMuWuIanryBura oiaud® kenau. Mn unwa®d uyukapum skapaéHHMJa yHra TabCUp
ATYBYM Oapua OMWUIAPHUA aHUKJIAII, YIAPHHU TaXJIWJI STUII XaM/a TeTHIIUIH e4uMIIap
TOMMII 3apypaTu maigo Oynau. Mnutad uumkapunaérraH MMHUHT 0030p Tanadura
*aBoO OepHIIMHU TAbMUHJIAII Y9yH YHUHT TE€XHOJIOTUK cu(aTu Ominan Oup Karopra
UCTEHbMOJ cudaTura xaM 3bTHOOP KapaTWIWIIM Taka3o JSTWiau. byHmail BazuAar
OJIUMJIap TOMOHHUJAH TYKUMAUMIMK CAHOATUJA KEHI KaMpOBIM WIMHA Xamja
aMasuil sHru4a EHJANTYBIAPHUHT SIPATUIIUIINIA acoc OVIIIu.

V36eKiCTOH MYCTaKMIUTMKKA SPUINTAHAAH CYHI TYKUMAUMIHK CAHOATH XaM
Oapua coxajap Kabu M34MJI Ba >KaJall PUBOXIIAHUO, KOpPXOHaJIap PHUBOKJIAHTaH
MamJlakaTiap €Takud (UPMaJapUHUHT S3HI WIFOpP pycyMJard TEXHUKAa Ba
TEXHOJIOTHsUIapy OuiaH skuxosnanau. Hatmxkana pecnyOnvkana eTUIITHPHIAETIAH
TYKUMaUWJIMK XOM allécu — MaxTa TOJIACMHU KailTa uiuiald, pakoOarOapaoun Taiép
MaxCyJOT UILIa0 YUKAPHIL Xa)KMU KyH caiiH opTub 6opmokaa. Maskyp HyHanumia
naxTa TOJACHAAH TEXHOJOIMK Ba MCTEbMOJ CcHUATIApU JKUXATHIAH >KaXOH
CTaHAapTIapH Tajadiiapura MOC UIl Tal€pIialll aloxXuaa aXaMUATra MOJIUKAMP.

PecnyOiMkaMu3HUHT WUTHPYB KOpPXOHAajapHja WM WIUIA0 YMKApHUII acocaH
XQJIKaJIM XaM/1a THEBMOMEXaHUK WUTUPHIL MallMHAJIapU/1a aMajra OHpUIMOK/IA.

CyHru unapaa WATMpUII TE3TUTMHUHT KECKUH OIIMIIN HATHKACH/1a MallluHA
MaxCyJJOPJIUTH OPTAH, UIUIA0 YMKAPWIAETTaH UIHUHT cU(aT KypcaTKU4iapu 3ca
E€MOHJIALLN, STbBHU YHUHT CTPYKTYypacHu Ba xoccajlapy Oyin4a HOTEKHCIIWUTH OLIAM.
ByHuHT HaTwXkacuaa UnjgaH unuiad yukapuiaaéTrad MaxcysoT cudaTy Ba TErUILInya
VHUHT QyHE 0030puaa pakoOaTOapIONUIMTH MmacaiMokaa. Maskyp KaMUYUIUKIApHU
Oaprapad oTHIn Ba wungaH TalépiraHaaAWraH TYKUMauWIMK — MaxcCyJoTiapu
pakoOaTOapJOLUIMIMHU  OIIMPHII  MakKcaJuJa  WIOHUHT  MEXaHUK  Xocca
KYpCaTKUYJapuHU TPOrHO3 KWIMII Ba 0Oaxojamjia yHUHT CTPYKTypaBuUi
y3rapuiuiapura TabCUp 3TYBUM OMWIIIAP, XYCYCaH, WHMTHMPHUIIIATd TEXHOJOTHK
KapaéHiap XyCyCUATIapuHU HHOOATIa OJIMII 3apyp.

Xo3upru —namrtaa V36eKkncTORHIHT WUTUPYB  KOpXOHaJlapujaa HIao
YUKAapuIa€TraH WIHUHT pakKo0aTOApJOUUIMIMHY TabMUHJIAII Ba YHUHT JKaxOH
0o30puaaru HyQpy3uHU H3YWI OIMIKMPUO OOpUII YUyH IOKOpPH TE3JIMKJIap/a amainra
OLIMPWJIAIUTAH TEXHOJIOTMK >KApaéHJIApPHUHT XYCYCHSTIAPUHU TaAKUK OTHIIL,
TETUIUIA OMWUIAPHU AaHMKJIAIl XaMJa YJIapHU WIHUHT MEXaHUK XOCCaJapUHU
MPOTHO3 KWJIMII Ba OaXOJAIIHUHT MJIMUN acOCIApUHU ApaTUIIIa MHOOATra OJIMIILL,
IIYHUHTIEK, aMalija YJIapHUHT €YMMHUHU TOMMII TYKUMAYWJIUK CAHOATHAArd Iy
KYHHUHT MyaMMoJIapuiaH OMpyY 3KaHJIUTHHM, YHU XaJl 3THII 3ca yTa J0a3apOIuruHu
Ma3Kyp TaJIKUKOT acocnad Oepasu.



V36ekucron PecnyGmuxacu Ilpesupentunumur 2015 fiun 4 wmapriaru
«2015-2019 ¥wnnap y4yH TapKuOUM MCIOXOTIap, MOJICpHU3AIMS KUJIUII Ba WIIIa0
YUKAPUIITHU  JUBEpCUPUKALMS  4YOpA-TaAOUpJapyd  JACTypu  TYFpPUCHIa» TH
[1IK-4707 connmu Kapopura myBodUMK HIUIA0 YHMKApUII CAHOATHMHHU TapKUOUM
UCJIOXOTJIap KWIUII, MOACPHHU3ALMs Ba NUBEepcUUKanusiam Oyiinya UCTHKOOIN
WyHanuuuiap, Iy >KyMJIaJaH, MaxaJUIMd XOM all€Hu 4yKyp KanWTa uMiulam acocuia
TYKMUMAUMJIUK Ba 4apM Moiad3ajl caHOaTH TOBap TapKUOWHM, KaXOH Ba MaXaJlJTUH
0030pnapaa pakodarbapaounn Taii€p Ba IpUM MaxCyJlIOTIapHU, XyCycaH, OYsrad Wi,
MaToJiap, WIUIOB OepwiraH 4Yap™m, TPUKOTaX, THUKYB, TMoWa0d3al Ba 4YapM
MaxCyJIOTJIApUHHU SXIIAIAN OYyiinda OenruiaHTaH BazudanapHu MyailsiH Jgapaxkana
amaJira OLIMPHUIIIA Ma3Kyp AUCCEPTAlUs TAAKUKOTH XU3MaT KWIAIH.

TagKuKOTHUHI pecny0iMKa (aH Ba TEXHOJIOTHAJIAPH PHBOKJIAHMILIH-
HUHI WYHaJIuNuiapura OOFJMK/IUru. Maskyp auccepTanus pecrnybiuka (aH Ba
TEXHOJOTUsJIapU  pUBOXJIAHMIIMHUHT  D-1  «Maremarnka, MexaHUKa  Ba
undopmatuka»; UT/-15 «Canoar, TpaHCHOpPT, KUIUIOK Ba CYB XYXaJIUTU Y4YyH
WIMUN XaQXMIO0p, Ul YHYMH FOKOPH, pakoOarOapaoul, 3KCHOpTra WyHaATHPUIITaH
TEXHOJIOTHSIIap, MalllMHajlap, yCKyHayiap, ac00o0yap Ba 3TajJOH BOCUTAJapH, yirdall
Ba  Hazopar ycyumapuHu  sgpatun»;  UT/-3  «OuHepretuka,  sHeEpro-
pPECYPCTEKaMKOPJIMK,  TPaHCIOPT,  MaliMHa  Ba  ac0OOCO3/IMK»  YCTYBOP
HyHaNuIIapura Moc paBuiiia Gakapuira.

Juccepranus MaB3ycH OyiH4a XOPHKUNA MIMHA-TAAKHUKOT/IAp MIAPXU.

WHUHT MEeXaHUK XoccallapuHu OaxoJialiia YHUHT CTPYKTYpacuHU HHOOATra
OJIMII Ba SIHTM WM aCCOPTUMEHTIAPUHU KEHrauTupuil Oyindya OUp KaTop WIMHIA-
taakukoT unutapu University of Manchester, Manchester Metropilitan University
(Bytok Bbpuranus), Ghent University (bensrus), State University of North Carolina
(AKIII), University of Donghua, National Taipei University of Technology (Xutoit),
Institute of Textile and Design, Kawashima Textile Institute (SImonus), South Indian
Association of Textile Research (Xummmcron), Istanbul Technical University
(Typkus), MockBa TYKUMAauuWIMK HWHCTUTYTH, lBaHOBa JaBiaT TYKUMAYUIIUK
akagemusicu (Poccust) onmmii YKyB 1OpT/iapy Ba UIMHUM-TAIKUKOT Myaccacajapu/a,
IIYHUHTJEK, WUTUPUII MAallWHATAPUHA TaKOMWIUIAIITHPUIN OVHWYa XOPYIKUMA
MamuHaco3uk gupmanapu Zinser, Schlathorst (I'epmanus), Rieter (IlIBefitapus),
Marzoli (Mranus), Lakshmi (Xunmucron), Toyoto, Murata (Amonwus), Jingwei
(XuToit) TOMOHMIAH OO OOPUIIMOKIA.

Kelinaru vniuiapaa auccepramnus TAAKUKOTH WYHAUTMIIUAA MYyXHUM, )KyMJIaJIaH,
Kyuujaru WUIIMHAN HaTWxaisap OJIMHIaH: 150500510)5000 MalvHaJIapuHU
TaKOMWJUTAIITUPHUIL, YIAPHUHT TEXHOJOTMK WMKOHUSATIAPUHU KEHTAUTUPHIL, SHTH
TEXHOJIOTHSUIAPHU SIPATHII OYHNYa TaIKUKOT WIIJIApUHU OMMO OOpHUIN HATHXKACHIA
TYKUMAYUIMK TOJAJIAPUHU WUTMPHUIIHWHT HA3apUM acOCIaph PUBOKIAHTHPUITAH;
CTpyKTypacu OwiaH (apkiaHyBuUMd SIHTU M aCCOPTUMEHTIapU MIUIa0 YUKUIITaH;
UIUJIApHU TaWEpIAIIHUHT ONTUMAJI, SBbHU CaMapagop WHTHpHUIL >Kapa¢HIapu



napaMmeTpiapy HIa0d YMKWITaH; XajdKajdd HUTHpUIN MallMHalapuja KOMIIAKT,
MoaupuKa-IysIIanran, Siro, Solo, Stretch kaOu sHrY UM TypJlapy UILIA0 YMKWJITaH,
Ul UNUIa0 YUKAPUIIHUHT Typiuda YCyJJlapW, KylIMM4Ya Mocjiamanap Ba
MEXaHU3MJIApHU KYJUlall, MUIIATHAII >KapaéHUHM TAKOMWUIAIITHUPUIL ACOCHAA HII
cuaTHHH OIIMPUII WYIIJIApU TaBCUS KUJIMHTaH.

Xo03upaa pecypcTexaMKop TEXHOJOTUSUIAPHU SIPaTHUIL, HITHUHT MEXaHUK X0cca
KYpCaTKUWIAPUHU TMPOTHO3 KUJUII Ba OaxoJiall acocuia YHUHT (U3HK-MEXaHUK
X0cca KYpcaTKUWIApUHU OOIIKAPHIL, MaXaJTUK XOM aléaaH OKuiIoHa (oiiaiaHul
MakcaJuja ToJjia apajlalliMacd KOMIIOHEHTJIApY TapKUOMHU TaHJIAIl XaMm/ia WATHUPHUIILL
MalllMHAJIapU MMapaMeTPIIApUHNA ONTUMAJUIAI, yJIapAa MyMKUH KaJap MHTMYKA UILIap
uIuiad YuKapuil 0yiinya yCTyBOp WIMHUHN TaIKUKOT UIIIApH 010 OOPHIMOKAA.

MyaMMOHMHI  VPraHWJITaWJINK  Japaxkacu. AnaOuérmiap  TaxXJIwiH
HaTWXalapyu IIYHU KypcaTaJuKH, WIHUHT MEXAaHHK XOcca KypCaTKUYJIapUHU
Oaxonamr OYyilM4a KEHr JAoupaja TaAKUKOTIap oiaud OopwiraH Ba Xap Xuil
TYKUMAUUJIUK TOJaJIapuiaH OJMHAIUTIaH UIMHUHT MEXaHHUK X0CCa KypCaTKUYJIapHHU
MPOTHO3 KWJMII Ba OaxoJjaml, WM NUIIMKIWTH OWiIaH ToJiajap KypcaTKUWIapH
opacujar y3apo OOFIMKIMKHUA YpraHuIl XamJla WUTUPHIL MallluHajIapu
napaMeTpiapy, S’bHU MUIIATHIL OPTaHU — YPUYKHUHI alJIaHUILIAp 4acTOTACcH, Il
TapaHTJIMTH Ba YHUHT Y3WJIUIUIApUTra OHWJ Ha3apuil Ba aManuil 0Oa3aHU spaTHII
6y1/11/1qa oup xatop omumiapuusr: JK.B.C.Xepn, B.Okcenawm, JI.B.Jlanrenxos, [demer
Nunmaz, ®arma Tokrene, X.I11lao, M.Kio Ba M.Baur, I.3enr, A.Basy, JI.Paxenr.
B.ILIep6akos, I'.'N.Yuctoboponos A.A.Cromsapos, X.Amumoa, M.M.Mykumos,
K. Xymanusazos, A.Jl.JlamunoB, C.O.XampaeBa, b.Mapaono, M.Dpraiios,
T.M.Magnsnos, K.C.CynToHOB Ba Oolikanap Uluiapuia Kypruod YMKUITaH.

XK.B.C.Xepn, JI.B.JlanreuxoB Ba B.Il.IllepO6akoB TYKUMAYUIMK HUILIAPUHUHT
MEXaHUK XOcCa KYpCATKUWIAPUHU  ypranuvm Oyinya OaxapraH WIMHHA
TaIKUKOTJIApUAa UIUIAPHUHT KAaWMIIKOKJIMK XOCCaJlapy XYCYCUSATIApUHH WHOOATra
onmumrad. [.J1.HucTtoOopoa0B 3ca UMTHUHT MEXAaHUK XOCCa KYPCATKUUWIAPUHU YHUHT
KYHaananr (paauan) 3YypuKUIIMHM Xucobra onubd VYpranradn. A.A.CronsipoB
MUMIUTUIT YIOypUarHHUHT IIAKJIA Ba YIYaMJIapUHHU Y3rapTUPUII OPKAIA WITHUHT
MEXaHUK X0cca KypcaTKHudJIapruHu 6axoJiaraH.

KOxopuna kenTupwirad TaIKUKOTIIAPHUHT Oapyacuja UITHUHT MEXaHHUK X0cca
KYpCaTKUYWIApUHU TIPOTHO3 KWIMII Ba Oaxoyamiga WWATHUPHIL — TEXHOJIOTHK
xKapaCHlIapu  XYCYCHSITIIADUHUHT TabCUPU HMHOOATra OJraH XoJja WIMHMA
W3JIaHUIIap 00 OOpUIMaraH.

Jucceprauus MaB3yCHHHMHI JUCCepPTALNS 0a:KapUIAéTraH 0JMi TabJIUM
MYACCACHHUHI WIMHHA-TAAKUKOT MUUIapu OwiaH Ooramkauru. Jluccepranus
TaIKUKOTH TOIIKEHT TYKMMAUWJIMK Ba €HTWJI caHoaT MHCTUTYTMHUHT OT-01-121
«Xap XWJ CTPYKTypajdu TYKUMAYWIMK HWIUIapU Ba MATOJAPUHHUHI MHUIIHKIUK
XapakTepUCTUKATAPUHU TPOTHO3 KWJIMIIHUHT WJIMHUNA acOCIIapUHM  SpaTHULI»
(2007-2011 iiit.); E®-1.00 «lOxopu Tesnmkinapaa HUTUpUITaH HUn  cudaTUHHU
OIIMPUIIHUHT MIAMHHA acocmapu» (2007-2009 ifit.); EA-15-01 «n cudaTUHUHT
FOKOPUIUTUHU TabMHUHJIOBUH MTHEBMOMEXaHUK Hurupuin MalluHACH



napameTpiapuHu unurad yukui Ba acocmann (2010-2011 #i); UT/ 3-39 «Xankanm
ycyiajga ~ MUTHpWITaH  TaxTa  MWIWHUHT  pakoOaTOapJONUTMTUHU  OLIUPHIIL
TEXHOJOTHACHHN Apatun» (2012-2014 iiit); EA-3-15 «IITHeBMOMeXaHHUK I cuUdaTH
IOKOPWINTUHA TabMHWHJIOBUM WIT YTKa3ru4dHu spatuin» (2014-2015 i) wmaB3ycu-
Jaru TaJKUKOTJIap TApKUOUM KUCMUTA KUPUTHIITaH.

TagKUKOTHHHI MAKCAAW WIHUHT MEXAaHUK XOcCca KypCaTKUWIApUHU
WUTHPUITHUHT TEXHOJOTUK >Kapa€HJIapu XyCYCUSITIIApUHU MHOOATra oJivu0, MPOTrHO3
KWINII Ba OaXOJAITHUHT WMWK acoCIapyHU sipaTUlAaH noopar.

benrunanran Makcajra SpUIIUII Y4yH KyWugard TaAKUKOT Basudaaapu
KyWUJITraH:

WUTHMpUIl ycylapura OaFuIUIaHTaH WIMHN TaJKUKOTIAp HaTWKallapuHU
TaxJIua 3THO YMyMJIAIITHPHUII, TEXHOJOTHUK Kapa€Haap XyCyCUSATIapUHU HMHOOATra
0JIMO, UTTHUHT MEXAHUK XOccajapura TabCUp dTyBYM OMUJUIAPHU OaxoJialll,

YU3UKUN Ba HOYM3HMKUN KaM OypamMJiIM WIT CTPYKTYpacu Y3rapHUIIUHU TaIKUK
STUII  Ba JAehOpMAlMSICUHM  MOJICIUIAIITUPUILN  XaMJla HMIOHUHT  3VpPUKKaH-
nedopMalMsIaHTaH X0JaTUHU KaWUIIKOKJIMK HAa3apUsICHU acOCUAa TaXJIHJI STHUIII,

UMl KYHJIAJIAHT KECUMUJIArd CTPYKTYpaBUi y3rapuuuiap 30HAIAPUHU aHUKJIAILI
Ba Oypa0 craTuk roknamja aehopMalMsiaHTaH UIHUHT MEXaHHK XOCCaJaphuHH
OaxoJarr;

OUHAMHK FOKJIAHTAH WITHUHT MEXAHUK XapaKTEPUCTUKATApWUHU YpPraHUWII Ba
TyTaMJla KypyK HUIIKQJIaHWII MaBXYUIMTUAA WUIHUHT CTPYKTYpaBUM TY3WIUIIUHU
nHOOATra 0JIn0, TOJAHUHT JUHAMUK XOJIATUHU 0aXx0JIalll;

CTPYKTYpaBUN HOTYPJAOII WIJIa HOUU3UKHUUN TYJIKUHIAPHUHT TapKAIUIIIMHU Ba
IAKJJIAHUII KOHYHMSTHHU O€Nruiail Ba WIHUHT PEOJIOTHUSCUHM BakKT HWYHAA
y3rapyBuaH napaMmeTpiiapu OuiaH MOACIUIAIITHPUILI;

UMl CTPYKTYpPABUM TY3WJUIIUHUHT MIAKIUIAHUIT XYCYCUSTIAPUHU TaJAKUK STHII
Ba XaJIKAIM XamjJa ITHEBMOMEXaHUK WMl CTPYKTypacu Ba (U3UK-MEXaHUK
Xoccajapura TabCup dTyBYH MapaMeTpiIapuHu 0axomal;

SHTM KOHCTPYKLMSUIM KypuiaMalap s[paTvlll Ba WHTHPHUIL MaIlIMHACU HIIYU
napamMeTpiliapuHu  Y3rapTUpUIl  Hynu  OWiaH  WIOHUHT  MEXaHUK  Xocca
KYpCaTKUWIAPUHHM SIXIIIHJIAILL

VTKa3WwiIraH TagKUKOTIAp HaTHXKAcUAa WIHUHT (PU3HK-MEXaHUK XOcca
KYpCaTKUWIApUHU AXIIWJANl XaMmJa KOpXOHa [IAPOUTUIA KYJUIall »Ba3ura
OJIMHQ/IUTAH UKTUCOUN caMapaIOpJIMKHA aHUKJIaII.

TaakukoT 00beKTH cudarTuIa maxra ToJacH, Uil, UUTUPHUIIT KaMepacH, TOJIaJIn
MujTaya, WI YUKAPYBUM BOPOHKA, XaJKadd Ba IMHEBMOMEXaHUK WHUTHPHUII
MalllMHAJIapy OeTHIaHTaH.

TagkukoT npeaMeTH — MWUTUPUIN YCYJUIapU, MHUIIATUIL y4Oypyaru
napameTpiiapi, 701 CTPYKTYypacH, nedopmarius, UTTHUHT 3YPUKUIII-
nehopMaIHsUTAHUII XOJIaTH, ToJaJIap XapakaT TPAeKTOPHUsIapy XUcoOIaHa M.

Tagkukor ycymaapu. Jluccepraums WIOM — TEXHOJIOTHMK  YKapaéHiap
XYCYCHUSITJIapU, WIHHUHT CTPYKTypacu Ba MEXAHUK XapaKTEPUCTUKAIAPUHHU TaXJIUI
ATULIJA, TOJAdW MaTepuaUlapHU WHUTHPHUIL ACOCIAPUHUHT MabJIyMOTIApH, WI
MEXaHWUKACH, MaTeMaTHK CTAaTUCTUKA yCIyOllapura acociiaHraH. TaxpuOaBwid
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TaIKUKOTJIap TTECU KOILLINIaru «CentexUz» AKKpeOUTAlHsUIAHTaH
1a00paTOPUSHUHT 3aMOHaBUI acO00-ycKyHallapuaa, MIyHUHrAeK «['ypliaHTekcy Ba
«BF Textiley MYXK KK naboparopusiiapu cuHoB acoobnapuaa Yrkazuiarad. UmHUHT
(bU3MK-MEXaHUK  Xocca KypcaTKUWJIapUHU  aHUKIam  Oyiuda  TaxxpuOaBuit
TaIKUKOTIAp HaTWxkamapura unuioB Oepuniga Windows XP omnepaliMoH MyxXuT
nactypiapu Ba AutoCAD, Maple, Inventor Pro kabu Maxcyc npactypiapaad
dholianaHuiaraH.

TagKUKOTHUHT MJIMHI SHTUJIMIH Kyiugaruiapaad noopar:

KaWMIIKOKINK Ha3apUsCHHU KYyiiaad, 4y3yBuM Ky4 Ba OypOBUM MOMEHT
TabCUPHUIA UITHUHT MEXAHHMK XOCCAJIApU Y3rapyBUYAHJIMIU XaMmJla aHU30TPOIUSICHHH
xucoOra om0, yHaa cogup OynyBuM neopMalvsHA aHUKJIOBYM MAaTEMaTHUK MOJEN
nm1ad YMKUIIran;

UIHUHT CTPYKTYpaBUUM TY3yJUIIUHU WHOOATra oOJu0, YHUHT CTaTUK Ba
JUHAMUK IOKJIaHTaHAa AeQopMalldsJIaHUIINHU aHuKamaa KenbBUH MOJIETUHUHT
BAKT HWYMAA Y3rapyBYaH NapaMeTpid MOJCIWHU KYyJUlall TYFPUJIUTH WIMHIA
acOCJIaHTaH,;

XaJKaIn MallluHA1a HUTUpUITaH U1l bU3HK-MEeXaHUK xocca
KYPCAaTKUWIAPUHUHT MUTUPHUII MAlIMHACH KHHEMAaTUK Ba TEXHOJOTHMK WIIYH
peKUMUTA OOFIUKIINTY aHUKJIAHTaH;

XK MalllMHaJa MUTHPWITAaH WIHUHT 3YpUKKaH-AePOopMalusiiaHTaH
XoJIaTh OYyin4Ya WYKA HOTEKUCIUTMHU KaMaUTUPUINTa, MUIIATUAIL y40ypYarmHUHT
IIAKJIA Ba yJIYaMJIAPUHU Y3rapTUPULI OPKAJIM SPULLNIITaH;

WUTUpUIL  KaMmepacu  MapaMeTpiapuHd  y3rapThpuil  UWynu  Ouiad
MMHEBMOMEXAHUK HUITHUHT MEXaHWK KYpCAaTKUUJIApUHU OOIIKAPUII HUMKOHUSTIApU
AQHWKJIAHTaH;

UITHAHT MEXaHUK XapaKTepUCTHKAJApUHU YHUHT 4y3winO Oypanranjgaru
3YpUKKaH-IepopMarusIaHrad  XojJaTd OWJIaH TIPOTHO3 OTHUII Ba 0OaxoJjalil
KOHYHUIJINTY UCOOTIIAHTaH,

TOJAIM NUiITaya SHUHUHI WUTHPHUII KaMepacu ailllaHMIUIap 4acTOTacura Ba
WUIHAHT YU3UKUA 3UWIMTH  XaMmJa wiamuim  KodhduireHTura  OOFIUKIUTH
aHUKJIaHTaH;

XaJKaJId Ba MHEBMOMEXAHUK UM CTPYKTYPaBUM TY3WIWILIN IIAKUTAHUIIUHUHT
IAPOUTIIAPUHHU SIXIIUJIAN YYYH WATUPUII MalIMHAJIApU UIIYA OPTaHIAPUHHUHT SIHTU
KOHCTPYKUUSTIApH SIPATUIITaH.

TagKUKOTHUHT aMaJIMii HATHXKACU KyWHaaruiapjan noopar:

UIHUHT ~ MEXaHUK  XOcca  KYpCaTKU4YJIapuHU  YHUHT  3YpPHUKKaH-
nedopManmsUIaHTad X0JaTHHU HHOOATra oju0 0axoJsall TaBCUsl STHIITaH;

UITHUHT (U3HK-MEXaHUK X0cCa KYpCaTKU4YJIapUHHM Toja Xoccanapura 0ofinad
aHUKJIAUI YYYH SIHTU JACTypUid MaxcCyJIOT TaJ0UK 3TUJITaH;

XalKald  WWUTUpUIN  MalllMHACcKMJa  OJIMHAJWIaH  WIHWUHT  MEXaHUK
KypcaTkhwiapu  Oyiinya  HOTEKUCIWTMHM  KaMaWTUPUII  Y4yH  KOMIIAKT
Kypuimanapuaas (oiiganaHuil TaBCUs STUITAH;

IMHEBMOMEXAHUK MUTUPHUILI MallMHACKJA TOJIAJIap JUCKPETU3ALMACH Kapaéc-
HUHY SXIIAJIANI MaKCaIuIa SSHTH JUCKPETIIOBYH KypyuiMa TaaOuK dTHIITaH;



MMHEBMOMEXAaHUK WITHUHT MEXaHUK KypcaTKUwiapu OYiMda HOTEKUCIUTHHH
KaMaTHpUI YYyH M YUKAPYBYM KYPUJIIMAHUHT SIHTU KOHCTPYKIMSICH TaJ0UK
ATUJITaH;

MEXaHUK XOcca KYypCaTKH4YJIapu SIXIIWJIAHTaH WIl 3JEKTP YTKa3yBUM KHIUM
MaTOCH/Ia NIIJIATUITAH.

TaagKuKOT HATHKAJAPMHMHI HMINOHWIWIMIM Yy3yBUM Ky4 Ba OypoBYH
MOMEHT TabCUPHJA MIIHUHI CTAaTHK Ba JAWHAMHUK FOKJIAHTAaHJIA CTPYKTYypaBHid
TY3yJUIIUIAru 3V puKKaH-nepopMalmsIaHTad XOJIATUHU Oaxomarn Ba
AepopMaIUsCUHN aHUKIaNAa (UMK >kapaéHIapHU MOJEIUIAIITUPUIIIHUHT aCOCUN
KOWJAJapuHHA KyJUlalll XaMmJa Ha3apuil Ba aMajiui TaJKUKOTJIAp HaTH)KaJapUHUHT
MYBO(DHKIUTY OUIaH TaCIUKIAHAIH.

TagKMKOT HATWKAJIAPMHUHI WIMHH Ba aMajJuid axaMuATH. TagKukoT
HATWKAJAPUHUHT WIMHUKA axaMHUsTH CTalMOHAp Ba HOCTAlMOHAp apaéHuapaa
qy3yBUM Kyd Xamjaa OypOBYM MOMEHT TabCHUpUAA WMTUPUITaH WUIHUHT MEXaHUK
XapaKTePUCTUKAIAPUHU YHUHT CTPYKTYpaBUW TY3WIMIIM Y3rapuIluHU HHOOATra
0JIM0 MPOTHO3 KWJIMII Ba 0aXOJAIIHUHT WIMUN acOCIapyHU SpAaTULIIaH Hoopart.

Omub OopuiraH TAaJKUKOTHUHI aMaluid axaMusATH HUTHPHUIL MalllHACU
TEXHOJIOTMK Ba KWHEMAaTUK IapaMETPJIAPUHUHI INAKIUIAaHAETTaH WIl CTPYKTYpacH
XamJa XoccajJlapura TAbCUPUHHA KOMIIAKT KypWIMAaHM KyJIJIall OPKajad UITHUHT HUUYKH
HOTEKHUCIIUTY KaMaWWIIUra, s’bHU OUTTa MOYATKAHUHI Xap XMW1 KHCMHra ypajiran
XIKaIM  WUTUpWITaH  WIHUHT  4Yy3uliga  nauao  OYiIyBUM — 3YpUKKaH-
nedopMalMsUIaHTaH  XOJIaTH OWp XWIUIMTHIa OHpUIIHIL  Xamia W  YTKa3yBUH
KypWIMaHH KyJu1a0, THEBMOMEXaHUK UITHUHT 3YPUKKaH-Ae(OpMALMSIIAHTaH X0JIaTH
Oylinya CTPYKTYpaBU HOTEKUCIMIMHUA KaMaWTUPHUII MYMKUHJIUTUHA amaija
nucOoTamian ubopar.

TaagKuKoT HATHKAJAPUHUHI SKOPUM KWIMHHIIM. JluccepTauussHUHT
HaTmKamapn «Ys6ekenrmiacanoat» JIAK Tacappydumarn «Uztex Shovoty MUK
kymma kopxoHacw, Xamaa «FElite Stars Textiley MUK kopxonacupa xopuii
KHWJIMHTaH (<<S'736eKeHancaH0aT» HJAK wuar 2015 #wmn 21 Mailgaru xopui
KMHTaHK - gaigonatHomMacu Ne [11C-13-1300). Hkrucomuii camapa KyBBaTH
munura 5000 ToHHa O6yiaran HUrupyB KopxoHanapuaa outra G35 pycyminn xankaid
wurupuin MammHacuaa wrmmra 994168 MuHr cym Eku OMp KT XaIKaial WUTHpPUITraH
unra 198,8 cym, xamma Ourra TQF-268 pycymnnm nHeBMOMEXaHMK HUTHPHIL
MaimuHacuaa uuiaira 755664 muHr cym €ku Oup Kr mHeBMoMexaHuk umnra 151,1 cym
HU TalIKWJI 3TA]IH.

TagKuKOT HaTHKAJAPUHMHT anpodaumsicu. Tankukor HaTvkanapu 20 naH
OPTHK XaJIKapo Ba peciyOirKa MUKECHIArU WIMHI-aMaluidi aHKyMaHJap/ia, XycycaH,
«CoBpemMeHHbIe TpoOJeMbl Ta30BOM W BoJHOBOM JuHamukw» (Mocksa, 2009),
MexnayHaponHass HayuyHas KoHgepeHIus «PaxmartynuHckue uteHus» (buuikex,
2009), «Texctunb, onexaa, o0yBb, CpEACTBA MHANBHUIyTbHOU 3amUThl B X X Beke»
(IIaxTe1, 2010-2013), «CoBpemMeHHBIE TPOOIEMBI MPHUKIATHON MATEMATUKUA H
MEXaHHUKH: TeopHs, SKcrepuMeHT u npaktuka» (HoBocubupcek, 2011), «Konebanus u
BOJIHBI B MexaHuueckux cucrteMax» (Mocksa, 2012), MexayHapoaHasi TEKCTUIbHAs
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koH(pepenuus «TekctunpHOe 000pyAOBaHHE, TMPOU3BOACTBO M KOMIIO3UTHD)
(I'epmanwms, 2013) amxyManiap/ia anpooarusiad YTKa3uiraH.

TagKuKOT HATHKAJAPHHUHI JbJOH KHJIMHUIM. [[uccepranus MaB3ycu
oyinua 50 Ta wmamuid wm, 1y skymiangan, 20 Ta WIMHUR JKypHayUIapja MakoJa,
myHAaH 4 Ta MaKoja 4YeT 3Ja 4Yom dTWiraH Ba 4 Ta Y36ekucToHn Pecrny6imkacu
NaTeHTH Ba | Ta TYBOXHOMA OJIMHTaH.

JuccepTalMsIHMHT Xa:KMH Ba Ty3uJMIId. /uccepranus xupwi, 6emra 600,
xynoca, 210 Ta ¢oitnananmiran agabuétnap pyixaruaan uoopar. JuccepraiussHuHT
ymyMmuit Xxaxkmu 189 caxuda, 65 ta pacm, 9 ta xanBan Ba 9 Ta wioBanapaan noopar.
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JIACCEPTAIIUSIHUHI ACOCU MASMYHH

Kupum xucMmuga auccepTalusi MaB3yCHHHHT JOJM3apOjMrH Ba 3apypuUsiTU
acocllaHTaH, MaKcaJau Ba Basudamapy, TaAKUKOT OOBEKTH Ba MpeaMeTd udoJalaHraH,
TAIKMKOTHUHT ~ Y30ekmcToH  Pecybmukack — (GaH  Ba  TEXHONOTHSUIAPHH
PUBOXKIIAHTUPUIITHUHT YCTYBOP WUYHAIMIIIAPUTA MOCIUTH KEITUPUITaH, TAAKUKOTHUHT
WIMHI SIHTWIWTUM Ba aMaliuil HaTwkaigap Oa€H ATWIraH, OJMHTAH HaTHOXKAJAPHUHT
VIIOHWIWJIMTHA aCOCJIAaHTaH, HATYDKAJIAPDHUHT WIMHN Ba aMalMi aXaMUITH EpUTHITaH,
TAJAKUKOT HATWKAJIAPUHUHT aMaUETra >KOpUid 3TUIMIIKU, UIIHUHT arpoOalusiacy, 4orl
ATUJITAH UIILIAp Ba JUCCEPTALUS TY3WIHILIM Ba X KMU OYHUYa MabIyMOT OepuiraH.

Bupnaun 60612 «MMTHpHIn ycy/Iapu Ba Xap XuJ WUTHMpHIN ycy/uiapuia
WMTHPWITaH MIVIADHUHI CTPYKTYPaBMi TY3yJUINU TAaXJIWIW» Map3y Oyiitnua
o0 OopwiraH TaJKUKOTJIAp HATWKalapu, WHTUPHUIIL TEXHOJOTHUACH TapaKKUETH
TEHJICHIIUSACH acCOCHJla MUTUPHUIN yCyJUlapW, WIHUHT MIaK/UIAaHUIIM Ba (U3HK-
MEXaHUK Xoccajapu XycycusTiapu KypuO uukwirad. Hatmwxkana mMaBxKyJ WHTHpUII
yCyJulapy KJacCu(PUKaUUsACH TaKOMWUIAIITUPWITAH Ba TAJKUKOT yU4yH XaJIKajld Ba
ITHEBMOMEXAHUK YCYyJI KaOyJl KWIMHIaH. XQJIKadl WUTHPWITaH Ba MHEBMOMEXaHUK
UMl CTPYKTYpaBUM TYy3YJHUIIM, YHUHT WUI MEXaHUK XapaKTePUCTUKACUTa TabCUPHU
KYpWJITaH.

TYyKuMauuiIuK WIDIapd MEXAHWK XapaKTEPUCTUKAJAPUHU TPOTHO3 KWIHII Ba
Oaxouain MacananapuHu puBoxsiantupuinra onumiap ConoseB A.H., Ycenko B.A.,
BanunkoB A.A., Cununiua A.A., Ilep6akor B.II., I''A.Kanabu, X.B.C.Xepu,
JI.B.JTanrenxos, X. Ilao, M.Kio, M.Banr, A.ba3sy Ba GomKazap CaJMOKIM XHCCa
Kymrannap. Ma3kyp TaAKUKOTIApPHUHT KaMUYWJIUTH ITyHAaH UOOpATKH, yjap/a Wil
CTPYKTypacu Ba XoOccajlapu Yy3rapuiiura TEXHOJIOTHUK >KapaCHJIAPHUHT TabCUPH
xucobra osmHMarad. lIIyHUHr ydyH HWIHMHT MEXaHHK XapaKTEePUCTHUKAJIAPUHU
WWTUPHIN TEXHOJOTMK JKapa€Hlapu TabCUPUAA CTPYKTYpPaBUM Y3rapulIapHU
nHOoOaTra 0aub, MPOTHO3 KWIMII Ba Oaxonam joj3apd MyamMMO XHUCOOIaHAIU.
Ma3kyp MyaMMOHHM €YHUII YYyH WIHUHT CTPYKTYpPaBUM Ty3yJUIIUHU, YHUHT
V3rapvIlMHA Ba UITHUHT Xap XWJI XoJaTiapia AepopMalUsIaHuIIN Ha3apui TaxXJIui
ATUII JIO3UMJIUTH TabKHJIAHAIN.

Nkknnun 60012 «MnmHMHr 4y3wiran Ba OypajraHgard MeXaHUK
XapPaKTEePUCTUKAJIAPUHM 0aXo0J/1all Ba CTPYKTYPACH Y3rapUIIMHUHT TAAKHKOTID)
MaB3y Oyinua onub OopwiraH TaIKUKOTJIAp HATHXKalapH, WUIl CTPYKTYPACUHUHT
Hazapuil TaxJIWIM Y4YyH aHHU30TPOIN JKUCMHUHI KAaWWMIIKOKJIMK Ha3apUsACHIaH
doiigaanunan. YHIa WITHAHT MEXaHWK XapKTepuCTUKanapu Oemta (OUpUHYM Ba
ukkuHud Typ HOHr wmonynu, Oyimama Ba  KYHOANaHr  MyHadumijgarud
nedopManysUTaHuIl Y9yH OupuHYM Ba WKKWHYM Typ Ilyaccon koaddunmentnapu
Xamjia CHJDKUII MOMYJH), CTPYKTypaHu OaxoJialll ydyH 3ca ydTa ME30H, SbHH
Oypammap COHHM, MaxCyJOT 3WUWIMTH Ba WIJAa TOJAJAPHUHT >KOWUJIAIIMIIN
KYJUIAaHWIAIN. KallumkokJIMK ~ Ha3apusiCHMHU  KYJ1ad, UWIHHUHT  Oyiiama
nedopmanusick FOHr MOAYNMMHMHI Xap Xuil KuiWMatriapuja aHUKIAHUO, WITHUHT
paauan 3YpUKUILM TOJIAHUHT TyTaM[la *KOWJIAIIUII XO0JIATUra YU3UKUA OOFIUKIUTH
TONWJITAH Ba WITHMHI Y3WJIMACIHWIH €KW Y3WIMIIM IIapTiapyd aHuKIaHrad. Mpean
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UIHUHT CTPYKTYpAacHUHU H30XJalll Y4YyH, y CTaTUK XO0JIaTJa AaHU30TPOI KUCM
cuparuga kypunaau. Kalumkoxnuk HazapusicuHu Kymnad, HOHr momynuHUHT
Typiiuya KuiiMaTiapuja WUIHUHT OVitnama aedopMmaruscu Y3rapuilid TOMWJITaH.
Hatwxaga wnHuHr uy3widm  gedopManusIcd yHM —Maxkamjall —HyKTacHza
MaKCHUMyMra eTu0, MUIIUTUII OypUard OpTUIIN OuiiaH AedopMalinsi KaTTantaliau.

Wnuu Oup BakTAaa Oypad 4uy3uiljga YHIArd TOJIAHWHT 3YPUKKAH XOJATUHU
anukjam yuyyH Takiaug stuiaran npod. K.B.C.Xepn xamga I'.M.Yucrobopomos
MoJe/UIapu KUECUM TaxJuia KWIMHTaH. Maskyp MOJEJUIapHUHT KaMYWINKIapU
myHAaH UOOpaTKu, yjapAa TOJAJapHUHT UM KYHAAJTaHT KECUMUJA >KOWJIAIIUIIT
KOOpJIMHATANapy, OVyilmama 3YpHUKUIN XamJa Y3yJIyBUM Ba CHUPIIAHYBUM TOJIAJap
VIYIUTAPUHUHT Y3rapuiuiapd xXucoOra oJvHMAarad. by KaMYWIMKIApHU XHCOOTa
0J10, JUuccepTanusaa TaKOMULIAIITad Moiel Takiud >tuirad (1).

o=-22 —(cos?0—v,,, sin?6)—2v,, g 1)
E; ¢

o, - TOJIAHUHT YK OY1nad KeATUpUiIrad 3ypukuinm, Pa;

¢ - ungaru TonaHuHr Oyp4ak opueHTanuscu, grad;

|4 vu

12f - ToylanuHT OYinama aedopmanusicu yuyH Ilyaccon koadduimenTu;
R - ynauer paguycu, mm;
P - ynHEHT MapKa3WAaH KypUIaéTrad Tonarada 6ymirad Macoda, mm;

A - i Oypuarwu, grad.
r'=pl/R, g=G,/ E;e, G, -unra T1abcup 5TyBYH KyHAAIaHT OOCHM

by epmaru g Qyskumsaun  anwkmamgma  npod.  K.B.C.Xepn  xamaa
I'"'".YucrobopogoB moxaemiapuaaH ¢GoijanaHwirad Ba YyJApHUHT TpauKIapu
1-pacmaa kentupwirad. Mojeiap eYMMIIAPUHHA aHUKJIAIl HATHKAIapy KypcaTHIIYa
JK.B.C.Xepn mMomemunn mammtum Oypyark 50° raua Kyjuiam MyMKMH, UOiia Takaud
STWJITAaH MOJENTHU 93ca l-pacMmua KypcaTwiraHaek Oapua Xxojuiapja KyJulail
MYMKUHJIUTA YHUHT TYFPUJINTH Ba KEHT KAMPOBIIUTHIAH JATONIATIHP.

0,30 1-B =10° 0,45
2 : 200 1-p=10
0,25 B - 0,40 9 B =200
3-B =30
035 3-B=30°
0,20 4_B = 40°
0,30 4-B=40°
5-pB.=50°
0,15 5-3 = 50°
3 6-f = 60° 0,25
= / T~ 6— =60°
=010 7—]3 =70° 0,20
w0 [ 7—[3 =70°
0,05 0,15
0,10
0,00 \
0,2 0,4 1 0,05
-0,05 Paguyc, (r*) 0,00
-0,10 -0,05 0 0,2 0,4 0,6 0,8 1
Paauyc, (r*)
a) 6)
a) JK.B.C.Xepa momenu 6yiinua 0) Taxknug >THIraH MoeN Oyiinya

1-pacm. Uysuiaran un paauycu 0Viliaad paauan 3ypuKHIIHAHT TAKCUMOTH
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[Mummtum OGypuarn Ba ToJlalap OpacUIaru MINKAJIaHUII KO3(p(UIUEHTHra
OOFNUK X0JI1a Maia0 OYITyBUM pagual 3ypUKUII KaTTaJTUTMHU 0axoJall yuyH Ipod.
I".".Yuctobopoaor 2-hopmynanu Takanud dTraH.

a2 sin’ p

ZHIFU sin® 3+ cos® ﬂ}

o, - ToJIajap opacuaru paauai 3ypukui, Pa;
o, - Tonara YK Oyitnad Tabcup 3TyBuM 3ypukwui, Pa

o, =0, Cos’ 3

(2)

Huccepramusana 2-popMmynanu Kyinad Xama 4y3yBUd Ba UILKAJAHUII KydJiap
TEHIJINTY aCOCHJIa UITHUHI KYHJAJIAHT KECUMHUIA TOJAJIAp Yy3UJIMIIM Ba CUPIAHUIIN
30HaJIapy Yerapajgapy aHUKJIaHraH (2-pacm).

NnHUHT KyHAANaHT KECHMHUAA TOJIAJap Yy3WIMIIM Ba CHPIIAHMINM 30HAJapH
yerapajapu MNHUIIATAII Oypyard KaTTaJlallMiid OwWwiaH 2-pacMmaa KypcaTuira
rpaduknap OYyina® y3rapumm tomwirad. IyHUHTIEK, paguan 3ypukuil Oypam
KaTTajJalral capu Ba KOMIUICKC KATTAIUK a, =z /g, L, KUYAKIAMIWIIN OWiaH

owaau. by mmxamanuim Ko3pQPUIMEHTH OMMIIM KU apajaliMaja y3yH ToJiajlapAaH
¢oiinananmiraniuru 6ouc cogup Oy MyMkuH. KeilmH unHuHT aepopmanuscu
TOJIAJIADHUHT KAWUIIKOK Ba KAaMMIIKOK-TIACTHK JedOpMalMsUIAHUIIUHA XucoOra
0JINO aHUKJIAHTaH.

0.8
\z

0.6 3
0.4

0.2

B, rpan

] 10 20 a0 40
a: 1-a, =0,0002, 2—a, =0,0025, 3—a, =0,015, 4—a, =0,04
2-pacMm. [lapameTp a1 HHHT TYpJIM KAHMAaTIapuaa r' =r./R HEH Oypam
Oypuaru 4 ra HucOaTaH OOFJIMKJIMK rpadpuxkiapu

bynna unHuHT HUCOMM nedopManuscu OUp XWi, JEKWH WIl Xap XWI Kydjiap
TabCUPHUAArd KYI ToJlajapjaH TapkuO TomnraH neb Kapananu. by mry Hapca Ounan
OOFJIMKKH, Xap XWJI TOJAJapHUHT AedopMalusulaHuil KOHYHUJaru dapk Tydaitnu
MaxCyJoT KYHIQJIaHT KECUMHUIAru TYpJaW ToJlajap 3YPUKUIIM KyJla KUYUK
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MalJIOHYajgapaa XaJJaH TallKapyd HOTEKMC TAKCUMIIAHAAW BAa YHHM KAWMMIIKOKJIMK
Ha3apusICH YCyJUIapH Xamja TaxpuOaBud ycysutap OuiaaH xucoOra oiaud aHMKIa0
oynmaiinu. IllyHuHr yuyH 3ypukuil Ba aedopManus opacujgard OOFIUKJIMKHU
IUCIIEpCHs Ba MAT€MAaTHK KYTWJIMIIHUHT Xap XWI KUKWMAaTJIapula aHuKiIanl Y4yH
CTaTUCTUK YCyJl KYyJulaHuirad. Jlucnepcuss KUYMKIAMIMIIN OuigaH OOFJIMKIIUK
HOUM3MKUN XapakTepra sra OYIUIIM aHWKJIaHTaH. SlHa 11y Hapca MabiayM OYIIJIUKH,
ypTada 3ypUKUIITHUHT KaMUIITKOKJIMK MOIYJIMTa HUCOATH Toajiap Xoccajaapu Oyinda
UITHUHT CPYKTYpPaBUN HOTEKUCIUTHUTa OOFIIHK.

Yuunuu 60612 «Houmzukmii nedopmauus Ba CTPYKTYPaBUil Ty3yJIHMIIHU
HHOOATra oOJIraH WNJArd HOCTAIMOHAP KkapaéHiaap» MaB3ly OViiuya omaub
Oopwiran TaaKUKOTIAp HaTWXKalaph, WI TapaMeTpJapUHUHT BakT HWYHIA
V3rapuiMHl XUcoOra oiaud, HOCTAUMOHAp >Kapa€Hiap KypuiraH. ByHUHT yuyH
OJIIMH HWII PEOJIOTHSCU YPraHWIraH, YyHKH TabCUP OTYBYM IOKJAp BaKT HYMAA
y3rapyBuaHaura Oouc wun AeOpPMANMSICUHUHT V3rapuiimra oJu0 Kelajiu.
[IyHUHTIEK, TOJIAHUHT TyTaM OujaH y3apo Tabcupu KyJIOHHUHT KypyK HIIKATaHUIII
KOHYHU OujaH KypuO uukwirad. TaIKUKOT HaTWKacuja Toja Ba TyTaMm Opacuiaa
UIIKAJTAHUIT Ky4Yd MaBXKy/UIMTH Tojia OYilnma® mypakkad TYJIKUH XOJUCATAPUHUHT
naigo Oynmummura oaud Kelaau, MIyHJIal ydJacTKajap HIak/UTaHAIUKHU, TOJIa KeCUMU
TE3JIUTU HOJra TYMHO, 3YpUKHUII MaKCUMall KuiimMatrra sra Oynumu tonuiaraH. by
X0J/la Toja Y3WIMIIM coaup OYynumb, un CTPYKTYpPAaCHMHUHI Oy3WIMIIM Ba
MMPaBOPNJa UIHUHT Y3 y3WIMIIKM MyMKHH. Ul yku Oyiinad rokiaHranga Oab3u
BAKT Y3UHUHT MYKH PECYPCHU peaTM3alUsICUHUHT CHHOBH yTaau. LIlyHuHT ydyH unaa
Oynmanuran XoJucajgapHu Vpranum ajgoxuaa »IbTuOopra osragup. CuHOBIAp
HaTWxacuga 1e(OopMallMTHUHT BaKT MYMJA Y3rapuil KOHYHUSATIAPUHHU KYpcaTyBUH
3-pacmia KeNTUPUIITAH 3TPH YU3HUKJIAp OJTMHTaH.

£
0,02
1
=
0,015 s "’X
// /.,_4——0——0—-‘X \
0,01 pid \
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1t, sek
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o
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Y]

o™

I \
0,005 : S
Pl \
-
s}
o

1,0
15
2,0

[Te) (2
o~ <

3,0
3601.0 (\

800,0
3600,0

36005

36015 4 |~
3602,0

3660,0| ¢
42000/ 4
5400,0 ¢

i
1- oxoumit um, 2— KOMITAKT WII
3-pacMm. [ledopmanusi £ HUHT t BAKT HYWAA Y3rapuiam

Nn neopmarusiciHi YHUHT CTPYKTYpacuHU XucoOra o0 OaxoJjail yuyyH BaKT
MumuIa napamerpriapu y3rapyBuad Kenbsun mozenu (3) H Kyyuiai acoC/IaHTaH.
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0.8
0.6
0.4
0.2

nt)e + E(t)e =o;

n - KOBYIIKOKJIMK MOAyJd, Pa 'S;
€ - y3uiard y3aiui, %;
o, - OoNUIaHFUY 3ypuKHill, Pa;

E(t) - 1aBOMHI KaWUIIKOKIUK MOJTyJH, Pa.

3)

Mopen xynnanunuo, 4-pacmaa n=n,exp(-ALt),E=E,[l-kexp(-a.t)] xomnap
yuyH f. =05 (sek ™), y =106ynranga k Ba 1, (Pa-c) HUHT Xap XWJI KAWMAaTiIapuaa uil
AepopMaIUSICHHUHT BaKT OYiinya Y3rapuiiny KeITHPUITaH.

k=04 k=09

£ e .
f/ 8-

2
bz ; e

4 3

24 4

t, sek t, sek
1 b 3 4 5 0 1 2 3 ] 5
a)
k=04 k=0.9

0.8

0.61

0.4

0.27

t, sek

KaUMIIKOKJIMK ~ MOJYJUIApH

1 2 3 4 5

0.8

0.6

0.4

0.27

o

6)

1-n,=1, 2-n,=2; 3-1,=5;

4-1,=10;

t, sek
1 2 3 i g

a)a, =0, 0)a, =1 (Sek_l)

4-pacm. [lepopmanusi ¢ HUHT BaKT t Oyiluya y3rapumm

KenbBuH Mozenu Oyiinya oAl Ba KOMIIAKT WMITHUHT YY3WJIUIITa KapHIMJIUK
pecypcu KMECHM TaIKWK STWirad. Hatmxkaga KOMIAKT WIIHUHT OHUM Ba JaBOMHU

OIAUN WIHWUHT

myHAall Monyiutapugan  Oupos

IOKOPWJINTH, KAWWIIKOKIMK MOJYJIM KaMalMIIMHU TaBCU(DIOBUM KOBYIIKOKIUK
napamMeTpu 3ca IacT KukhMarjaapra sraauru tomwirad. Hatwxkamap 4-pacMmia,
MOJEJIHUHT MaKOyJUTUTH 3ca S-pacMia KypcaTUiIraH.
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t, sek

0,018 1
0,016 Ol o s Bl s e
0,014 , * * * *
A .
0,012 PN a4
0,01 A, /./
‘////f :3 .1
0,008 % | A
0,006 ,/ _ Ll
L) AT /'/ \i
0,004 l/g ] A /./
0,002 s
_%/o/
0 0,5 1 1,5 2 25 3 35 4

1 — opuii MTHUHT TAXKPUOABUN YN3HFH, 2 — OJJIMN UITHUHT Ha3apui YM3UFH,
3 — KOMITaKT MITHUHT TAKPUOABHIA YM3UFH; 4 — KOMIIAKT UITHUHT HA3apHil YU3UFU

S5-pacm. IOknamHUHT OONLIAHFUY OHJIApU/IA 1e(OPMANMSAHUHT BaKT Oyiin4ya
y3rapuimu (ypuyK aiianumuiap yacroracud 13000 min, un 6ypamu 740 b/m.)

CTpyKTypaBuil HOTEKUCIMKIa 3ra UIHUHT MEXaHUK TaBCU(UHU Oaxonaml ydyH
yHJ1a OypaMm TapKaJIMIIK Macajacu Kypwirad. bypaMHUHT y3rapyuiiy UIHUHT Xam Oyii-
JaMacura, XaM KyHJaJlaHT KeCUM paanycu O0yitnabd paauan iynamumina 6-, 7- pacmiapaa
KYpcaTUIIraHIeK coaup OYauIIM aHuKIanrad. byHaa | - Ul kecMacu y3yHJIMTH, mm;

U -Tonanuur kyunmm, mm; - KypunaéIrad Tonarada paamyc, mm.

u/r

2004
1404
100+

4l

1, /R =1000

1-t=0,001, 2-t=0,005,

u/r

l,/R =100

3-t=0,01,

4-t=0,02

6- pacm. Opuentanus 6yp4aru 0 =U /r, HuHr y3rapysuu z (I, ra nucoaTn)

0yilnad | /R HMHI HKKHTA KHAMATHIA, 1, /R =01 0yaranaa xap Xui BaKT t(sek)

OHJIapuaa TAKCUMOTH
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1, /R =1000 1, /R =100
Uu/r

100'4/_W

804

1201

100

80

B0 /i -

40] 40
207
1 0

. . T I
0 0.2 0.4 0 05 i1

204

204

1-t=0,001;, 2-t=0,005; 3-t=001;, 4-t=0,02
7- pacMm. OpuenTanusi 0ypuaru ¢ =U /r, HUHT y3rapyBuu r,( R ra Huc6aTu)
|, /RHHHT MKKATA KHiiMaTHaa z/1, =05 OyJaranaa xap XuJ1 BaKT t(sek) oHyiapuia

TAKCUMOTH

Huccepranmsga KyHWiIral macalalapHH €UUII Y4YyH SIKKa TYJIKAHJIAPHUHT
[IaKJUTAHUIIN Ba UMl OYiy1ad TaKCUMIIAHUIIIMHU TaJAKUK STUII JI03UM OYnau. ByHUHT
V4yH Ma3Kyp HIIJa MOHUHT paguan xamja Oypyak OYilylad CHIDKMLUIAPU YHUHT
Oyitnama pedopmanusicura MPONOPLUUOHAITUTUHUA HGPOAAIOBUM TEKUC Kecumiap
runote3acu Ba JIaB runotesacuman doiganaHwirad. TYIKUHIAp TapKaIUIIKnaa
KMYMK HOYM3UKJIWIMK Ba TUCIIEPCUSIHUHT MyBO3aHATIIUTH XOJUCACH KYpUO YMKUIITaH.
Skka TYnKuMHIap (COJMTOHJIAD)HUHT XOCHJ OYIUIIMHM  XaJdKadd HUTHPUII
MaIlIMHACK/A Ky3aTHIll MYMKHH. YHJIa TYJKWH I[IAKJUIAPUHUHT Yy3rapuiim §-pacmia
Kypcatuiranjek comup Oynmaau. bynma v, v,- 3apOuil TYTKMHIAPUHUHT TapKaJUII
TE3JIUTH, M/min; b, - COMUTOH JUCTIEPCUSICUHU TaBCU(DIOBYH MapaMeTp

Va

kopa—b, =0, kusun—b,=0.16, xyx—b,=0.32, sawur—b,=0.8
8-pacm. Tapkanaérran sikka TYJIKUHJIAPHUHT V,(p) Ba V,(q)
b, MapaMeTPHHUHI TYPJIH KHAMAT/IapUIari mMaK/jiapu
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SIKKa TYJNKUWHIApHU CYHIMWPHILN, IIYHUHTACK YJIApPHUHT I CTPYKTypaBUM
TY3WIMIINTa TAabCUPUHU OapTapad dTUII MaKCaau/1a XaJIKald HUTUPHUII MallliHACH
YU4YH KaWMIIKOK MM YTKAa3ru4 KOHCTPYKIMSICU SPATUIITaH Ba YHTA MATEHT OJIMHUO,
INHEBMOMEXAHUK HUTHUPHUII MalIMHACH YYyH 3Ca KOMIIEHCAlMSAJIOBYM CKOOa
TaKJIU(Q ITUITAH.

Hazapuii tagkukoTnap HaTWIKAIAPUHU TacAMKJIAIl MakKCaauaa XaJlKajlu
XaMJla TMHEBMOMEXaHUWK HWUTHUpHUIN MallMHajdapuja Hazapuid — TaxpubaBuii
TAAKUKOTIIAp YTKA3UIITaH.

TYypTuHun 60012 «XaJKajau WUTHPUII WNH CTPYKTYpacd Ba MeXaHHMK
XapPaKTePUCTUKAJAPUHUHT HA3apuii- TaKpubaBuil TaAKMKOTH» MaB3y Oyitnua
o0 OopwJIraH TaJKUKOTIAp HATWXKAJIAPU, XaJKadd WUTMpPUII MallMHACHIA
VTKa3WiIran TaxpuOaBui TaJKUKOTIAPHU Oa)kapull JaBOMHUJA XOM allé TapKuOu
Ba XOCcCaJlapu, XOMAaKH MaxCyJOTJIApHU WUTMpHUILTa Tau€piall IIapouTIapy, WII
CTPYKTYPACUHHUHT MIAKJIJIAHUII MIAPTIApU KaOU OMUJIIAp KEJITHUPUIITAH.

NnHuHT (QU3UK-MEXaHUK XOCCalapUHU SXIIWJIAINl MakKcajaua JacTypuid
MaxcCyJIOT sipaTWJIraH Ba yHra TyBoxHOMa ojuHraH. «Uztex Shovot» kymma
KOpXOHacuia Taxxpudanap YTKa3uiauo, >KOpUH TUITAHIUK TYBOXHOMACH OJIMHTaH.
byHiaH Tamkapy UIHUHT 3ypUKKaH-Ie(pOopMalUsIaHTaH X0JaTUIa TabCUP 3TYBUYU
KUHEMAaTHK OMUWJUJIAp, SAbHU XAJIKAIM HATHPUII MAIIMHACUHUHT  TE3JIUK
MmapaMeTpiiapy  TabCUPH  aHUKJIAHTaH. TagkukKoTiIap  HATWXKACUIA UM
CTPYKTYPAaCUHMHT  INAK/UIAHWUII  I[MapTiIapujaH Oupu umaa  ToJaJapHUHT
KOMNMAIIMIIM MUIIMTULL ydOypyard napamerpiiapura OOFJIMKIUIM aHUKJIAHTaH.
[Mummtnm  yuyOypuarn OanaHUIMTMHUHT  KaMalviuyd OWjlaH  TOJIAJIAPHUHT
TapaHrjauru Oyiimuya JucCHepcHsiCM KaTTajallaJd Ba Yy UIHUHT KyIIMMYa
CTPYKTYpaBUH HOTEKUCIUTH OPTUINIM MaHOawra ainaHanu. by KamM4uIMKHH
OapTapad >TUII y4yH, S’BHU TOJAJAPHUHT MUIIUTHUIN y4OypuUarujgaru TapaHTJIUTH
Oyiinya JUCHEpPCHSICUHM KaMaWTUpUIN Y4YyH HIIa KOMIAKT Kypujima
KyJuranuiarad. Kym  wnomiapia  TapKMUIAHTAHWAEK MO CTPYKTypacura
MUIIUTAITAHINK YCTYBOpP TabCcHp Kypcaraau. WHOHUHrT CTpyKTypacu Ba
Xoccajlapura MNUIIUTWITAHIUK TabCUPUHU YpPraHull MakKcaauaa HaThXajlapu
O-pacMzma  KypcaTuiraH  3KCIHEPUMEHTIAp  YTKa3WIAH.  ODKCIEpUMEHTIIAp
HaTWKalapyu MIyHU KypcaTaauku, Oypam OMMINK OWJIaH WIJa paavan 3YPUKHUIIT
KaTTajalaay, Tojaiap 3uIpoK >Komamuob, yiaap opacuaaru UIMKaJIaHUIIT OPTUIITH
Oyiinua Hazapuil TaAKMKOTJIAp Xyjocajapu Tacaukianad. WMm cTpykTypacu Ba
MEXAaHUK XOCcaJlapura KNHEMaTUK OMMWJUIAPHUHT TabCUPUHU YPTraHUII MaKCaanuaa
yu3uKui 3uuanrd 20 tekciau kam Oypamum (740-780 b/m) unuHMHT 3ypuKKaH-
nedopMarusiianral  XOJIaATHHU aHHWKJIal OYin4Ya HSKCIEPUMEHTIAP YTKa3uTraH
(10-pacm).
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R, cN/teks T.teks
14 20,5 T 2
20,4
20.3
1 202

20,1

20 e =
19,9 et A

19,8 <

197 =

196 =
i o bIm s : . . S : : . b/m
720 740 760 780 800 820 840 860 880 720 740 760 780 800 820 840 860 880

a) 0)
1-n,=11000 min*; 2- n,=12000 min;
3-n,=13000 min%;  4-n,=14000 min!;  5-n,=15000 min™.
a) COJMIITHPMA Y3HUII Ky4H; 0) YU3UKUHN 3UUITUK
9-pacM. YPUYKHHHT Xap XWI AlJIaHUIIAP YaCTOTACHAA MUIINTHITAHIUKHIHT

U X0CCaJapura TabCupu

Kypunu6 typuOauku, ypuyK ailaHUIUIAp 4YacTOTaCHM KaTTAJallUIIA OWJIaH
WITHUHT Yy3WIMII Ky49d XaMm opTaau. by WMIMpUIIHUHT CTallMOHAp >KapaéHiapu
Oowran Oormukaup. LlyHnail kKunmb, UMMHUHT 3YpPUKKaH-AePOpMaLUsIIaHTaH XOJaTH
MUIIUTUITAHIUK XamMaa HMTMpUI TE3IUIY OMIIaH OOFITUKIUD.

250 Py9 CN 300 Py, CN
5 4 8 N - i 250 3
200 SN ane 5 4 |
Y :'\(/ ){/\\ 200 / PK =7
150 A R 2 _ ’.;./ g
///;/,//,//‘/ ' 150 ‘:"_‘.7,:’-/'// - 5 1
100 /‘”%’,. 100 4/,;/»
‘/ / T /’/,/'/
*0 /}/ 50 7 ,///‘/
, )/
0 0,5 1 15 2 2,5 3 3,5 4 45 5 0 05 1 15 2 25 3 35 4 45 5
g, % g, %
a) 0)
1-11000 min*; 2- 12000 mint; 3- 13000 min™t; 4- 14000 min™; 5- 15000 min*
a) 740 b/m; 6) 780 b/m

10-pacm. UNHUHT 4¥3UIHII 3TPH YU3UFUTA TypPJn4a Oypamiapaa ypuyK
ailJIaHMIIVIAP YACTOTACHHUHT TAbCUPH

by Xynocanu tacaukiam Makcaaula UIHUHT MEXAaHUK XapaKTEepUCTUKACH,
AbHU NeQOpMalMIHUHT BaKT MYMJA V3rapUIIMHM aHUKIA Oyiinya Taxxpubdanap
VTkazwirad. Hatuxana Oypamiiap COHM Ba ypUyK aillIaHUIIIAP YaCTOTacu Ns HUHT Ul
nepopmanusicura Tabcupu 11-pacMaa kypcaTriiraniek aHUKJIaHIM.
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0,014 = --ee 0016
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0,006 — 3 4
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S
0,002 0002 —_—==
t,min t,min
0 20 40 60 80 100 0 20 40 60 80 100
a) 0)

1-740b/m, ns=11-10°min?*; 2-860b/m, ns=11-10° min?;
3-740 b/m, ns=1510°min?t; 4-860b/m, ns=15-10° min™.
a) 250 mm; 6) 500 mm
11-pacm. Xap XuJ1 y3yHJIHKIArH Kapaa HId KecMaJapu 1e)opMaUACH ¢ HUHT
BaKT t MYH/AA Y3rapuIIu

Xap XWil YM3MKUMM 3UWIMKIArd WIHUHT  CTPYKTypacHm Ba 3YpHUKKaH-
negopmanysiIaHrad XonaTuHu Oaxonam yuyH «['ypnan teke», «Cotton Road» MYXK,
«Uztex Tashkent» KK kopxonanapuga taxpuOanap YTKazwinO, NOYATKAHUHT TYpiU
KUCMJIapHla YpairaH WM HaMyHaJIapUHUHT 12-pacM a) Ja KEeITUPWITaH YY3WJIMIL
rpagukiIapy ONMHAM. YPUyK aillaHUIUIap YaCTOTACMHMHI Y3rapuIld HATHXKacHua,
IIYHUHTJAEK MHUIOUTHIN Yy4Oypyard OalaHUIMTMHUHT OWTTa T[O4YaTka Ypairasjia
y3rapumu skapaéHuJa HaMyHaJIapHUHT YY3WIMII TpapuKiIapd TapKOK, SbHU U
MEXaHUK XapaKTepUCTUKANIApH OYiiMya MUKW HOTEKUCIUKIa sragup. MHUHT moyarkara
Vpanaérranuaa maigo OYIyBUM HOTEKHCIUKHU OapTtapad HSTHII €KM KaMaWTHUPHUII
makcaauga Rotorcraft (IlBeiuapusi) ¢upmacuauar RoCoS MexaHMK KOMIAaKT
KypWiIMacHu KyJulaHwirad. Hatvkana gy3uinui orpy Yn3UKIapy yCTMA-yCT TYLIWIINTA
Ba 11y cababnmM MEXaHWK XapaKTepuCTUKajdapu Oyiuua OuTra mnoyarka
maKJulaHaéTranja Wrjaa maigo OyiaaauraH WYKM HOTCKHCIIMKHHM amaiga Oaprtapad
stuira 12-pacm 0) na Kypcatwiradiek MmyBaddax OYIMHIaH.

P, cN P, cN
350 450
3 /,J = r
300 1 F.." 400 rl
.
250 11— f,f 350 T
1 300 1
200 7!/ ! 3
r,r 250
150 l’f '7'/ 200
o
100 fﬁl 150
50 100
0 1-.'-'£:ﬂ.r# g,% 50 8,%
1 2 345 6 7 89 1011 7 8 g
a)

a) oxawii urm; 6) MexaHUK KOMIAKT ui. [louatkanuHr 1-y4u, 2-ysicu, 3- TaHACH.

12-pacM. YpalmIHuHT TypJau KHCMIAPHAA Y§3HIHII STPH YH3HKIAPH
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13-pacMaa MexaHUK Ba THEBMATHK KOMITAKT KypwiMaiap €pJaMujia OJMHTaH
Ul HaMyHaJapUHUHT YY3WIHII OJTPU  YU3HKIApU KypcaTWirad. Takkociaml
HATWKACHUIa TOJAJapHU MEXAHWK KOMMAKTJAll WUITHUHT Yy3WIUII Ky4d KYpCaTKU4u
Oyinya, SbHU WMIHUHT 3YpPUKKaH-IepopMalusiiaHraH XojaTH Oyiuda IHEBMAaTHK
KOMITAKTJIAMAaH YCTYHJIUTY aHUKJIaHIH.

P,, cN

450
400 -

350 \ s~ — —

300 —
250 2
200 /
100 —

v

50
0 T T T T T T T |8’ %

1 2 3 4 5 6 7
1-mexaHuk KOMIIaKTJIalll, 2-ITHEBMATHUK KOMITAKTIIAII
13-pacm. Ukkn ycyaaa iMrHpUIrad KOMIAKT MIIHUHT YY3UIMII rpadukiapu

bemnnun 60012 «IlHeBMOMEXaHMK HHUITMPYB HWIMHUHI INAKJJIAHWIIN,
CTPYKTYPACH Ba MeXaHUK XOccajapuw» Map3y Oyitnua oaud Oopuiral TaAKUKOTIap
HaTWXalapy, MHEBMOMEXaHUK HUTHpUIN MallMHACHJIArd TaXpuOaBUW - Hazapuii
TaAKUKOT/Iap OaéH »Tuiarad. MabilyMKH, MHEBMOMEXAaHUK MHUTHpPHII MalllMHACHAA
TOJIAJIAPHUHT JTUCKPET OKUMUHM OJIMII MAKCAaAUAAa MaxCyJIOTHU JUCKPETU3aLMsIIALLL,
TOJIAJIADHUHT JTUCKPET OKUMUHU TPaHCHOPTUPOBKAJAII, TOJAJAPHUHT JUCKPET
OKMMUHH LHKJIMK KYIIMII, WITHA [NAKJJIAHTUPHUII-NAIIUTULI Ba ypam >kapa€Hiapu
amaira omMpuiaad. Maskyp KapaHJIapHUHT Xap OMpU UMHUHT (U3HK-MEXaHUK
Xoccajapura Tabcup KypcaTuiid MyMKUH. LyHMHr yuyH Oy XKapa&HIapHUHT
Hazapuil -TaXpuOaBUl TaIKUKOTIAp VTKa3WIuO, TabMUHJIAII Ba JUCKpPETJIAII
30HAJIapUJiard Xoaucanaap KypuOd 4uKWiIgd. Maskyp TaIKMKOT HaTkanapu Oyilnda
TUCKpEeTIall KypWJIMacu KOHCTPYKIMSCH SIpaTUInO, TabMUHJIOBUM MaxCyjoT
TUCKPETU3ALMSICH JKApa€HUHUHI CcaMapajiopyiurd omu0 OJIMHAIWTAaH HWIHUHT
CTPYKTypacH sIXIIWJIaHUO, Kypuiamara mateHT oJiMHrad. KeiinH TonajapHuHT TUCKPET
OKMMUHHU MMTUPUII KaMepacu HOBUTMYA TPAHCIOPTUPOBKA >Kapa&Hu TaJKUK STUIHO,
IUCKPET ToJanap XapakaTh TPAeKTOPUSICUTa TaAbCUP ATYBYM OMWILJIAP AHUKJIAHTAH.
Jluckper Tona XapakaTh TPACKTOPUSACHHHUHT KoopauHataigapu 4-hopmyrna Oyitnda
TONWJITaH Ba HaTwXxaiap 14-pacmaa KypcaTuiras.

lint, + 1217 )-1n1, |
(4)
JI-p-ctgp,
- TOJIAHMHT MUTMPUII KAMEPACH UYKK CHPTH/IA MIIKAJIAHUII KOY(POHUIHMEHTH;
B-Anurupuin Kamepacy HUFyBUM CUPTHMHUHT KMSUTMK Oypuaru, grad.

Oy =
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a) 0)
durupuin kamepacu nuamerpiapu 1-34 mm, 2-54 mm, 3-66 mm.
a) TOJIaHUHT X0JIaTH, 0) Kamepa CUPTHHUHT EiMmMacu
14-pacm. Murupum kaMepacu WUFYyBYH CHPTHAATH TOJ1a XapaKaTH
TPaeKTOPHUsIJIAPH

VIuFyBUM CHPTHHHT KHMSUIMK OypyardjaH TAIIKAPH, IIyHHHIJEK HUTHPHII
KaMEpaCUHHUHI XYCyCHHM TeOpaHMIIUIApM XaM CE3WIApId TabCUp KYpCaTHILU
«Inventor Professional» xommbioTep mactypu €paamuaa MOJEUIAIITUPUII HATHXKa-
cuJa aHWKJIaHraH. MojemnamTupuil HaTwxkanapu 15-pacMa KelNTHpUITraH Xama
Xycycuil TeOpaHUIUIAPHUHT MaKCHUMall KUWMAaTiapy aHUKIaHuO, ynap OVitnua
WATUPUII KAMEPACUHWHI aWJIaHUIIAP YacTOTACH dYerapajiapu TONWIAAW. Yiap
Oyiinua xap XWjl JuaMeTpAard WMrupuil KaMmepajgapu XyCycuil TeOpaHHUIIapUHUHT
MaKCHMaJl 4YacTOTACH AHWKJIAHTaH. VINTMpHII KaMEpAacHHMHT HUFYBUM CHPTHIA
TOJIAHMHT TypJIM4Ya TpaeKTopusuiap Oyinya xapakaTd TOJIABUI MUJTa4ya CTPYKTypa-
cura Ba Iy acocAa UN CTPYKTypacura Mykappap Tabcup dtanud. MHrims ommmu
K.B.C.Xepn nHeBMOMEXaHUK WIHUHT CTPYKTypacHMHM ydTa — Oyl 3u4 Ba yTa
Oypajiran KypuHUIILIapAa Kapad YuKKaH.
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Omumitap K.B.C.Xepn Ba A.I'.CeBOCThIHOB OyiiMya WII CTPYKTYpacCHHH
COJIMIITUPHUO, NUccepTaluusiga TOJIAaBUN MUITa4a 3HU (b,) HUHT HUTUPHUII KaMepacu

ailmaHunuiap yactotacura kapal, 3u4 CTPYKTypajdd WIHUHT [IaKUIAHUIIHHA
TabMUHJIOBYM  (popMmyrnacu yupmamuin  KodhduuueHTHHH uHOOAaTra  OJHo
TaKOMUJUTAIITUPUIITaH (5).

1000-v, (5)

nJ@-K,)- 1+( Pa Yy JZ

b, =

8920,8-n, -,/(1-K,) - /T K,
bt - 3UY CTPYKTYpaJIu HII OJIUIITHHY TAbMHWHJIOBYH IIWJITA494d 3HU, mm,

N, - HMTUPHII KaMepacy aiiJIaHuIuIap 9actoracu, min;
v, - UITHAHT YUKHII Te3]IUru, m/min;

P4 - MaTEPUAI 3|4IIMrE, Mg/mm3;
K, - unpMaruin Ko3QpPpuieHTu;

T - UITHUHT YM3UKWA 3u9Twry, teks.

[Ilynn Tapkuanam KEpakKu, WIHUHT CTPYKTypacd HOKOPUAA KEITHPWUITaH
napameTpiapra kapad Vy3rapaau. WnHUHT (U3MK-MEXaHUMK Xoccajlapura WUTHPHIL
KaMepacu TMapaMeTplIapUHUHT TabCUPUHU aHUKJIAIl Oyinya TaKpuOaBUN TaJKUKOT
YyTKaswirad. TojlaBuil MuITaya SHU MUTUPHILI KAMEPAcH alIaHUIILIIAP YaCTOTACH OLLIUIIIN
OWIaH Tojlaylap 3UWIMIH OPTHUIIM 3Ba3ura KUUWKiIammiy aHukyianrad. [ly tydaiimm
TETUIUIMYA WITHAHIT MEXAHWK XO0CCa KypCcaTKHWwiIapyh Xam y3rapaiau. by epna, cyscus,
K.B.C.Xepn TankukoTIapuaa WHOOATra OJMHTaH Tojajlap 3WUWIAIIMIIN HaTHKachIa
pajpan 3YPUKMIIHMHT OIIMIIM HAMOSH OyMamy. VIMrupuimn kamepacu auaMeTpH Ba
AlJTaHUIIUIAp YaCTOTACHHUHT ITHEBMOMEXaHUK WITHUHT 3YpHKKaH-IeopMarsianrad
XOJIATHra TAaCUPUHHU TAJKUK ATUII YUyH TaKpuOanap YTKa3uinO, WUTHPHII KaMepacH
IVaMeTpy KUYMKJIAIIUIIM OWIaH WIHUHT JedopMarmsich opTaau, 3YPUKHIIN 3ca
Kamasiii. By un cTpykTypacuaa TOJAIapHUHT 3YpUKKaH-IedopMalvsiiaHTaH XoJaTu
OWIaH W30XJIaHAmW. VIMTMpUII KaMepacH YacTOTacH OLIMIIMHUHI WKOOWil camapacu
Ousad Oup KaTtopja Uil Xxoccajaapy Oyinda HOTEKUCIIUTH KYPCATKUUIAPUHUHT KaTTajlalliy
OustaH OOFJIMK calOuil TABCHPHU XaM MaBxkyJl. YOy TabCUpHU OapTapad 3THUIL yU4yH I
YUKAPUII KyPHWIMACHHUHT KOHCTPYKTOPJIMK €YMMH TakiauQ HSTUIraH Ba KOPXOHaJIa
anpobaimsgan  yrkaswnrad. [llynunraek, wn 4Yukapuil KypwiIMacHHU — KYIUIao,
MTHEBMOMEXAHUK WITHUHT MEXaHWK XOCCAIApPUHU SIXIIWIAI Oyinya TaxpuoOamap
Vrrazunrad. Takmud STHiITaH Ul YuKapuIl KypruIMacHHU KYyJia0, OJMHTaH TaKpUOaBU
U HAMyHAJIAPUHUHT MEXaHUK XapaKTePUCTHKAIApU OyirYa HOTEKHCIHMIH TAaCTPOK
KAMaTiapra sra. Y3Wilraya Srpy YM3HMKJIAD KaMpOK TAPKOKIMKIa 5ra, Y3WJIMII
HyKTaJlapy 3ca OJJIMI UIMHHUKUTa KaparaHja KUICPOK >KOMIAITaHIMTH YHUHT MEXaHUK
XapaKTepUCTUKATIApU OYVirua KYTIPOK TEKUCIUTHHUA KypcaTaau. by Takmud stwiran un
YUKAPUIL KypUIMACUHH KYJUTAIIHUHT ad3amikiapuan Tacaukianay. Hlynnai kummo,
TaXpUOaBUl TAJKUKOTIAp HATWKACKAAa ITHEBMOMEXAHWK WIIHUHI MEXaHUK Xocca
KYpCaTKU4JIApWHU MIPOrHO3 KUJIMII Ba Oaxosiaiiia HHOOATra OJIMIII JIO3UM OYJIraH MITHUHT
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3YpUKKaH-eOpMalIMsUIaHTaH XOJIATUTa TabCUP 3TYBYM TEXHOJIOTUK Ba KUHEMATHK
OMWLJIap aHWKJIAHTaH. Vrkazwwiran TAIKUKOTJIAp HATWKAIAPUHU KOpPXOHAJIapJa »Opui
ATUII HATHWXKACHJIA UITHUHT (PU3HK-MEXaHHUK XOCCa KYypCaTKUWIapy OIIUIIN dBa3ura OUp
Kr Xajkaau unjga 198,8 cym, Oup kr mHeBMoMexaHMK umjaa 3ca 151,1 ¢cym ukrucomuit
camapa OJIMHTaH.

XyJioca

1. Wnmuii mMaHOamapHu YpraHuill HaTWXachlla WIMHUHT MEXAHUK XapaKTepuc-
TUKACU KYypcaTKUWiapuHU Oaxojaml yciayOlapyd Ba ME30HJIApH MyKaMMaJUTUTd
AHUKJIAHIW, JICKUH HWII MEXAaHWK XOCCAJIApH YHHUHI CTPYKTypach Ba IIAKJLIAHUII
IapouTiIapu OwiaH y3apo OOFIMKIMTH WiIMHNA acocianmarad. lllyauHraek, wn
CTPYKTYpPAaCMHU TPOTHO3 KWIMII Ba Oaxoyama YHUHT CTPYKTYpacu WHTHPHUII
MAaIIMHACUHUHT TEXHOJOIMK Ba KHHEMATUK MapaMeTpiapura OOFIMKIUTY KypUiaMmaral
XxamJ1a Oypamiap HYKOIMIIMHU MACAUTUPUILL, UM 3MWIMTUHU POCTIIAII YCYJUIapHU UILIA0
YUKWJIMATraH.

2. Vnvmwuii manOamapHM KUECHH TaxXJIMJI OTHIN HATHDKACHAA KAHMIIKOKIHK
HA3apUACUHU KYJU1ab, WITHUHT CTPYKTYPaBHM Y3rapuil HIApOUTIAPUHM, MMIAKIUTAHUII
napaMeTpjapuHi  MHOOAaTra oJM0, YHUHT MEXaHMK XOCCAJapUHU TaJKUK OJTHUII
OJIMHA/IUTaH WIHHUHT CTPYKTypacUHH Oomkapuinl OVitmua wunoiad YUKWiIaJaurad
TaBCHUsUIap/IaH KHOOpaT acCoCU WIMUI MyaMMO O€NTHIIaH !,

3. UnHuHT KenTupuiral paauai 3YpUKHUIIN OYirnda MabiyM MOJCIUIAPUHUHT
TaxJIWJIM HaTHKacua yjap/ia UIHUHT KYHAAJIAHT KECUMU/IA TOJAJAPHUHT KOWJIAIIHUILN
KOOpAMHATAJIAPUHU, YK OYiiIa0 3YpUKHII Xamia y3WIyBYM Ba CHUPIIAHYBUYM TOJAJIap
VIYIIMHUA ~ XAcoOra ONMHMAraljivrd y4yH MabJyM [HIOUTHII ~ Oypuarurada
KYJUIaHWIMIIA TYFPUINTH AHUKJIAHTAHJIMTH OOUC TMUIIUTUIN OypuyarMHUHT Oapua
KUAMaTJIapy/ia KyJUITaHWIaJUTraH TAKOMUJLIAITaH MOJIENb UITA0 YMKUIIIH.

4. TonamapHUHI KAMMIIKOK Ba KAaWMIIKOK-TUIACTUK JehopMalsUIaHUILINHU
nHoOaTra oyimd, WMHUHT JedOpMAIMSCUHM TAAKUK STHUII acocuja YHUHT YpTaya
3YpUKUIIM  Tojla AedopManuscura OOFIMK OYnanO, y JAUCHEPCUSHUHT KAYUK
KUAMaT/Iapua HOYM3WKUW, JUCTICPCUSHUHT KaTTalalllMIA OWIaH dca YHU3UKHM
OyuIIM UCOOTIIAH/IH.

5. KenbBUHHMHI BakT Oyinua y3rapyBuaH MapaMeTpid MOJECIMHH KyJUlall
HATWKacuJa KOMIIAKT UITHUHI OHWK Ba JIABOMHUM MOZYJUIAPU OJJIMM WITHUHI LIyHAAN
MOJyJUTapUiaH OWp MyHYa KaTTAIUTH, KAWWIIKOKINK MOIYJIMHUHT KaMaMUITUHH
TaBCU(IIOBYM KOBYIIKOKJIMK ITapaMETpPH dca MacT KUAMaT/Iapra STajlurd KOMITAKT UIl
MEXaHUK XapaKTePUCTUKAIAPUHUHT OLIUIINA OWIaH OOFTMKJIMTY WIMUAN aCOCIIaH/IH.

6. Wnuuur opueHtauusi Oypyard (KYHZaJTaHT KECHUMUHUHI Oypaiuiuu)ra
JUHAMUK TabCUPHUHT KUYMK KECHMJIapJa KaTTapoK Ba Oypuak TeOpaHMa Xapakrepra
ara OYJuINM, y3yH Kecumiapja 3ca Ma3Kyp TahCUp y3rapmac xapakTepra sra OViuiim
anukyianau. OpueHranus OypyariHUHT TeOpaHMa XapakTepiid TAKCUMOTH WITHUHT
CTPYKTYPaBHU HOTEKHUCIIUTY MaHOAU SKAHJIUTH aHUKJIAHH.

7. Texuc xecummap Ba JIIB ruUNoTe3alapyHU  KYJUlalll — HaTWXKacuja
ne(GOpPMAIMSIHUHT HOYM3UKUA TYJIKUHIAPW TAPKAJIMIIUHU TaBCU()IOBYM TEHTIIaMa

25



ONMMHIM. SIKKa TYNKUHIap (COMMTOHNIApP) TApKaIMII LIAPTIapu aHUKIAHUO, 11y Hapca
MablyM OYIIMKH, JUCHEepCUsiHM U(OAAIOBUM TMapamMerp KaTTajalluiy OuilaH
COJIMTOHJIAP MIAKIUIApU E€TUKPOK, MapamMeTp KaTTalalluiiyd OWilaH 3ca MUKKAHYM THIT
COJIUTOH MycOaT OY1n0, IIaKIIM Ce3WIapIIM Y3rapullld aHUKJIaHIH.

8. IHMHT CTpYKTypacu Ba Xoccallapura ypUyKHUHT aiijTaHAIIUIap YacTOTaCH XaM-
Jla UIHAHT Oypamuiap COHW (MUILMTUITAHIIMTH) TabCUp KypcaTaau. YpuyK aiylaHUIILIap
YaCTOTACUHUHT OLIMIIY OWJIaH UITHUHT y3UIITraya OYiaraH y3ulll KyYMHUHT KaTTajlallajiu,
UIHUHT Yy3UIIIard AeopMaiiisicu 3ca KaMasiay.

9. Xankanu HUruprirad Ui OUTTa MOYaTKACUHUHT TYPJIU KUCMJIApUIaH OJIMHIaH
HAMYHQJIAPHUHT YY3WJIUII S3IPU  YU3UKIApU MOC TYUIMACIUTd YHUHI MEXAaHUK
XapaKTepUCTUKAIApU Oyiirua HOTEKUCIUTMHU KypcaTaau. MeXaHuK KOMIaKTIall
KypwiMacd €paaMya TOJNJIAPHU  OSKUICHAl Wynau OWiaH Yy3Wiull — 3IpU
YU3UKIAPUHUHT YCTMa-yCT TYIIMIIWIa SpUIIWIAA Ba HATHXKaga WIIHUHT MEXaHHK
XapaKTepUCTUKAIAPHU OYHHNYA NUKU HOTEKUCIUTUHY MMacalTUPHIITa SPULLTIIIIIH.

10. Wn ngedopMammoH  XapaKTEpUCTUKAJAPUHUHT  HUTHpUII  KaMmepacu
alilaHuIUIap yacTtoTacura OOFIMKINIY, MMIHPHIL KaMepacu aillaHuIuiap 4acToTacu
OLIMIIY OWJIaH WITHUHI YY3WIMIITA KAPIIWIATH OPTUIIM, UI JePOPMAIMSICUHUHT 3Ca
KaMaWuIIId YHUHT CTPYKTYpaBHUi y3rapuiiiapy OviaH OOFIUKIUTY aMaiiia TOMUIIH.

11. ITHeBMOMEXAaHUK UITHUHT YY3WIUIL STPU YU3UKJIAPU TaXJIUIM aCOCUAA KUUUK
JUAMETPIN WHUTUPHIL KaMepacula WUTUPWITAaH WIHWHT CTPYKTYpPaBUW TY3WJIMILA
Vy3aKgaru TOJNAJapHUHT KaMJIMTM, YCTKM YUPMOBUK KHUCMUJAA YJIAPHUHT KYIUIUTH
tormuiaad. HaTwkana MHUHT 4y3WIMIITra KApIIMIUTK MAcT, Y3HII Ky4d 3ca KaTTapoK
KHiiMatra sra OYJIMIIY amalijia aHUKJIaH TH.

12. Nmna6 9uKuIrad KaMUIIKOK U YTKA3TUYIN KypHJIMaHH KYJuTa0, YTKa3uirad
Ta)XpuOanap HaTHXKAaCUAAa UITHUHT MEXAHWK XapaKTepUCTUKaIapu OYHuYa HOTEKHCIIUK
KypCaTKUWIapuHUHT 63% rava macadvmumura SpUIWiad. KypuwIMaHWHT SHTWIMTHATa
nateHnt omuHau (FAP 01059).

13. Jluccepranms WIIMHA SKOPUM OTHIN  HATWKAJIAPUHUHT  UKTHUCOIUN
camapaiopJIuru:

- «Uztex Shovoty MUYX (ILloBot m1.) mapoutnaa unwiad YMKWITaH AacTypuit
MaxcyjaoT KYJUIaHWIAM Ba WIHHUHT cU(aT KaTErOpUACHHHU OIIMPYBYM KOMIIOHEHTJIAp
TapKuOWi ymynuiapu aHukyanan. Hatmxana KyTuinaérraH MKTUCOJUN camapa KyBBaTu
mmmura 5000 ToHHa OynraH HUruMpyB KopxoHacuaa Ourra G35 pycymiaM Xalkaiu
Hurupuin mammHacuna wmra 994168 MuHT ¢yM €Kkn OMp Kr XaJKajld HUTUPUIITaH
unra 198,8 cymuau Tamkui >tau (gamonataoma 30.06. 201444.);

- «Elite Stars Textiley MWK (Xyxkaiim 11.) IapouTHIA WI  YTKA3yBUU
KYPWIMaHUHI SHIM KOHCTyKumsich TQF-268 pycymian NHEBMOMEXAHUK WUTHPHIL
MalllMHacUIa KYJUIAHWIIM Ba WIHHUHI Xoccajlapyu OVilMya HOTEKUCIWIUW KaMaiuiuura
spun. Hatwkana kytunaérran ukrucoauii camapa KyBBatu vmimra 5000 ToHHa
Oynran iurupyB kopxoHacuaa Outra TQF-268 pycymian MHEBMOMEXaHUK HUTHPHUII
MarmHacuaa wumra 755664 MuHr cym €ku OuMp Kr MTHEBMOMEXAHWK WUTHPHITAH WITra
151,1 cymuu Tamkun 3tau (nanonaraoma 30.06. 2014i1.).
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BBE/IEHUE (aHHOTALMS IOKTOPCKOM JUCCEPTALMHI)

AKTYaJIbHOCTh M BOCTPe0OOBAHHOCTH TeMbl AuccepTanuu. Pacmmpenue
aCCOPTHUMEHTA NIPSDKU - OJHOM M3 MPOAYKIUI TEKCTHIBHOM MPOMBIIIJIEHHOCTH U
MHTEHCUBHOE TIOBBIIIEHHE CIIPpOCa Ha HEE IMPHUBEJIO K COBEPIICHCTBOBAHUIO
00Opy/IOBaHUs, OCYIIECTBIISIIOIIEIO TEXHOJOTMYECKHE IMpouecchl. Bo3Hukma
HEOOXOAUMOCTh OIpENEIeHHsI BceX (PAKTOPOB, BIMSIONIMX HA IPOU3BOJCTBEHHBIC
MPOLIECCHl NPSDKH, UX aHAIM3a M HAXO0XKJEHHUS COOTBETCTBYIOIIMX perieHui. [l
oOecrniedueHrs TpeOOBaHUI pPHIHKA HApSAIy C TEXHOJOTHYECKHMM KaueCTBOM CIIEIyET
o0paTuTh BHUMAHHUE U Ha MOTPEOUTENHCKOE Ka4eCTBO MPOU3BOAUMON mpsiku. Takas
CUTYyaIusl IBUJIACh OCHOBAHHUEM JJIsl pa3pabOTKU HOBBIX BCCOOBEMITIONINX HAYUHBIX U
MPAKTUYECKHUX MOJXO0/I0B YUEHBIX B TEKCTUIBHOUN MPOMBIIIJIEHHOCTH.

[locne mnpuOOpeTeHHs] HE3aBUCUMOCTH TEKCTHJIbHAsg MPOMBIIUIEHHOCTh
V36ekucrana, Kak W BC€ JpyrHe OTpaciiy, pa3BUBAIaCh IOCIEIOBATEIbHO U
WHTEHCUBHO, NPEANPUATHS OCHAIAINCh CAMOW IPOTPECCUBHOM TEXHHUKOM H
TEXHOJOIMeH Beaymmx (upM pa3BUTHIX cTpaH. B pesynbTaTte, ¢ KaxabIM ITHEM
YBEJIMYUBAETCS 00BEM NMPOU3BOICTBA FOTOBOM KOHKYPEHTOCIIOCOOHOH MPOAYKLIUU U3
XJIOIIKOBOTO BOJIOKHA — TEKCTUJIBHOI'O ChIPbs, BBIpALMBaseMoro B peciyoOiuke. B
TOM HaNpaBJIEHUU MMEET 0CO00€ 3HAYEHHE WU3TOTOBJIEHUS MPSKU U3 XJIOMKOBOIO
BOJIOKHA, KOTOpass 1O TEXHOJOTHUYECKOMY U TMOTPEOUTEIbCKOMY KayeCTBY
COOTBETCTBYET TPEOOBAHUSIM MUPOBBIX CTAHIAPTOB.

[Ipou3BOACTBO TMpsHKM  Ha NOPSAWIBHBIX MPEANPUATUSX PECHyOJIMKH B
OCHOBHOM OCYILIECTBJIIETCS HA KOJIBLIEBBIX M ITHEBMOMEXaHUYECKUX MNPSAIAIBHBIX
MalIuHax.

B nocnenHee BpeMs B pe3ysbTare Pe3KOro YBEIUYEHHUS CKOPOCTU MHPSACHUS
MPOU3BOAUTENILHOCTh  MAIIMHbl  yBEJIMYajach, a KauyeCTBEHHBbIE I[OKa3aTelu
IIPOU3BOAMMON MPSKU YXYIALIAINCh, T.€. HEPOBHOTA MO €€ CTPYKTypEe M CBOMCTBaM
yBeIM4ajiack. B pe3ysbrare 3T0ro KauecTBo NPOAYKIMH, IPOU3BOINMON U3 IPSHKU U
COOTBETCTBEHHO €€ KOHKYPEHTOCIIOCOOHOCTh Ha MHUPOBOM pbIHKE cHukaetcs. C
LEeNbI0 JIMKBUAALMU STUX HEJOCTaTKOB U MOBBIIIEHUS KOHKYPEHTOCIOCOOHOCTU
W3rOTaBIMBAEMbIX TEKCTWJIBHBIX HW3JEJIUNA, IPU MPOTHO3UPOBAHUU U OLEHKE
nokasaresiel MEeXaHMYEeCKHX CBONCTB NPSHKM HEOOXOJUMO YUHMTHIBATH (DaKTOPHI, B
YaCTHOCTH, OCOOCHHOCTH TEXHOJOTHYECKHUX MPOIECCOB MPSAICHUS, KOTOPbIE BIUSIOT
Ha CTPYKTYPHBIE U3MEHEHUS TPSIKH.

B Hacrosimiee Bpems i oOecreueHus KOHKYPEHTOCHOCOOHOCTH TMPSIKH,
MPOU3BOAMMON Ha MPSAUIBHBIX MPEAIPUATHSAX Y30€KUCTaHa M TMOBBILIEHUS €€
MMUKa Ha MHUPOBOM  pbIHKE, HEOOXOJMMO UCCIEeNOBaTb OCOOEHHOCTH
TEXHOJIOTMYECKUX IMPOLIECCOB, OCYIIECTBISIEMBIX TIPU  BBICOKUX  CKOPOCTSX,
ONPEJEIUTh COOTBETCTBYIOIINE (DAKTOPHI, U YUUTHIBATh UX MPHU pa3pabOoTKe HAYUHBIX
OCHOB TIPOTHO3UPOBAHMS W OLEHKH MEXAHMYECKUX CBOMCTB TMPSKH, a TaKKe
OTIpe/IeNIEHUE MX PEIICHUS Ha MPAaKTHKE SBISETCS OJHOM U3 MPOOJIEM CETrOAHSILIErO
IHS B TEKCTHJIBHOM MPOMBIIIEHHOCTH, a aKTYalbHOCTh €€ pelIeHHs] 0O00CHOBBIBAET
HACTOSAIIEE UCCIEN0BAHUE.
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Hacrosmass auccepranus B ONPEACICHHOW CTENEHW OPUEHTHPOBAHA Ha
BBITIOJIHEHUE 3aJ1a4, BhITeKarommx u3 Ykaza [Ipesuaenta PecnyOnuku Y30ekucran
No VII-4707 ot 4 wmapra 2015 roma «O Ilporpamme mep mo 00OecHeueHHUIO
CTPYKTYPHBIX IMpeoOpa30BaHU, MOJCPHU3ALMNA U TUBEpCUPUKALMU MPOU3BOJCTBA
Ha 2015-2019 ronmpl», B KOTOPOM OIPENEIICHH MPUOPUTETHBIE HAIPaBICHUS
CTPYKTYPHBIX npeoOpa3zoBaHui, MOJECPHU3AIUU U nuBepcudUKanuu
IPOMBIIIJIEHHOTO TPOW3BOJICTBA, B TOM YHCJIE YJYYIICHUE TOBAPHOM CTPYKTYPBI
TEKCTUJILHOM U KOXXE€BEHHO-OOYBHOW MPOMBIIUICHHOCTH 32 CYET MPOW3BOJACTBA, HA
6aze TiIyOOKON mMepepabOTKU MECTHOTO ChIpbs, BOCTPEOOBAHHOW Ha MHUPOBOM U
BHYTPCHHEM  pBIHKaX  KOHKYPEHTOCIIOCOOHOW  TOTOBOM  MPOAYKIIMH |
nory(aOpuKaToB, BKIIOYAs OKPAIICHHYIO TPSDKY, TKaHW, BBIICIAHHYIO KOXY,
TPUKOTAXKHBIC, IIBEUHBIC, 0OYBHBIE U KOKIAIAHTEPEHUHBIC U3/EITHSI.

CBs3b HCCJIEIOBAHUSL ¢ OCHOBHBIMM TNPHOPUTETHLIMH HANPABJIEHUSIMHU
Pa3BUTHSI HAYKH U TEXHOJIOTHM B pecmyOiamnke. Hacrosias paboTta BBIIOJIHEHA B
COOTBETCTBUM C MPUOPUTETHBIMU HAIPABICHUSIMHU PAa3BUTHUS HAYKH U TEXHOJIOTHI
PecniyOonuku ®-1 «MartemaTtuka, Mexanuka u unpopmaruka», [N -15 «Co3nanue
METO/IOB KOHTPOJISI M U3MEPEHHUsI, CPEICTBA ITAJIOHOB M MPUOOPOB, 000PYIOBaHUS,
MalluH, HAayKOOOBEMHBIX, KOHKYPEHTOCIOCOOHBIX, BBICOKOIPOU3BOIUTEIbHBIX,
AKCHOPT OPUEHTUPOBAHHBIX TEXHOJOTUN JUIsl MPOU3BOACTBA, TPAHCIIOPTA, CEIBCKOTO
u BomgHoro xossictBay; IIIIN-3 «DHepreTtuka, 3HEpPro-pecypcocoepexeHue,
TPAHCIIOPT, MAIIMHO- ¥ TPUOOPOCTPOCHUE.

O030p MHOCTPAHHBIX HAYYHBIX MCCJIEJOBAHUI MO TeMe IMCCEPTALMM.
Hayunble uccnenoBanusi, HapaBIeHHbBIE HA OIEHKY MEXaHUYECKUX CBOMCTB MPSIKHU C
y4eTOM €€ CTPYKTYpbl U PACHIUPEHUIO aCCOPTUMEHTA HOBOW MPSKU MPOBOAUTCS
BBICIIUMH Y4E€OHBIMU 3aBEJICHUSIMU U HayYHO-UCCIIEAOBATEILCKUMU YUPEKICHUSIMU
mupa — University of Manchester, Manchester Metropilitan University
(Benukoopuranus), Ghent University (benbsrusi), State University of North Carolina
(CHIA), University of Donghua, Taipei University of Technology (Kwurait), Institute
of Textile and Design, Kawashima Textile Institute (Slmonus), South Indian
Association of Textile Research (Mumus), Istanbul Technical University (Typuws),
MOCKOBCKMM TEKCTUJIBHBIM HMHCTUTYTOM, VBaHOBCKOM TEKCTUJIBHOW aKaJeMHuen
(Poccust), a Takke MO COBEPIICHCTBOBAHUIO MPSAWIBHBIX MAIIUH 3apyO0eKHBIMU
MarmuHOCTpouTebHbIMU  (pupmamu  Zinser, Schlafthorst (I'epmanus), Rieter
(Iseitapus), Marzoli (Mranus), Lakshmi (Mugus), Toyoto, Murata (SAnonus),
Jingwei (Kuraif).

B nmnocnenHee BpeMss B HaNpaBJICHUH HACTOAIIETO JIUCCEPTAIMOHHOTO
HCCIIeIOBAaHUS TOJIyYEHBI BaXKHbIE, B YACTHOCTH, CJICIYIOIINE HAYYHbIE PE3yIbTaThI:
pPa3BUTHl HAay4YHbIE OCHOBBI TMPSJACHUS TEKCTUJIBHBIX BOJIOKOH B pe3yJIbTaTe
MPOBEJICHUSI UCCIICIOBAHUN 1O COBEPIICHCTBOBAHUIO TMPSAIWIbHBIX  MaIlMH,
PACIIMPEHUI0 X TEXHOJIOTMYECKUX BO3MOKHOCTEU, CO3[JaHUI0 HOBBIX TEXHOJIOTHIA;
CO3/[aHbI HOBBIC, OTIMYAIOIINECS IO CTPYKTYPE aCCOPTUMEHTHI MPSHKU; pa3padoTaHbI
ONTHUMaJIbHBIE, T.€. dA(PQPEeKTUBHbIE MapaMeTPhl MPOIECCOB NPSACHHUS IS
M3TOTOBJICHUS] MPSDKU; HA KOJBLEBOW MPSAWIBHOM MAalllMHE CO3J]aHbl TaKHE€ HOBBIC
BUIBI TPSOKM, Kak KOMIIakTHas, MoaudummpoBannas, Siro, Solo, Stretch;
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PEKOMEHI0OBaHbI ITyTH MOBBIILICHHS KA4€CTBA MPSHKU HA OCHOBE COBEPILEHCTBOBAHUS
npolecca KpydeHHs, IPUMEHEHHUsS] Pa3jM4HbIX CIOCOOOB MPOM3BOJICTBA MPSKUA U
JOTIOJTHUTENBHBIX MPUCTIOCOOJICHNUN U MEXaHU3MOB.

B Hacrosiiee BpeMsi MPOBOASATCA MPUOPUTETHBIE HAYYHO-UCCIEA0BATEIbCKUE
paboThl 1O  CO3JAHUI0  pecypcocOeperamnmx  TEXHOJIOTHM,  YIpaBIECHUIO
nokasaressiMu (PU3UKO-MEXaHUYECKUX CBOMCTB MPSI’KU HAa OCHOBE MPOTHO3UPOBAHUS
U OLIGHKH TOKa3aresjeil e€ MEeXaHWYECKUX CBOMCTB, BHIOOPY COCTaBa KOMIIOHEHTOB
BOJIOKHUCTOM CMECH C LENbI PalMOHAIBHOTO HMCIOJB30BAHUS MECTHOI'O ChIPbS,
ONTUMHU3AIMU MAPAMETPOB MPSIWIBHBIX MAaIlMH U MPOU3BOJICTBY Ha HUX MO MEpe
BO3MOXXHOCTH 00Jiee TOHKOU MPSDKU.

CreneHbp HM3y4YeHHOCTH mpoOJjeMbl. B pe3ynpTaTe aHanmusza JHUTEpaTypbl
YCTaHOBJICHO, YTO MPOBEJICH MUPOKUN KPYT UCCIEAOBAHUN MO OLEHKE MOKAa3aTeen
MEXaHUYECKUX CBOMCTB MPSDKM M M3YYEHUIO padOT MO MPOTHO3UPOBAHUIO U OLIEHKE
MOKa3aTeyied MEXAaHWYECKHX CBOMCTB MPSDKH, TMOJIYy4aeMOW W3  Pa3JIMYHBIX
TEKCTUJIbHBIX BOJIOKOH, M3YyYEHHMIO B3aMMOCBSA3U MEXIY IOKAa3aTelIIMU BOJIOKHA U
MIPOYHOCTBIO MPSKM U MapaMeTpOB MPSAWIBHBIX MAIlWH, T.€. YaCTOThI BpaIlCHUS
BEpETEHA — KPYTSIIEr0 OpraHa, HATSDKEHUS TPsDKU U €€ OOPBHIBHOCTH TMOCBAIIAIOT
CBOM HCCIICIOBaHHS Takue Benyiiue ydensie mupa, kak JK.B.C.Xepi, B.Oxcenaw,
JI.B.JIanrenxos, Jlemer Wunmas, @arma okrene, X.1lao, 1. Ko Ba 11.Banr, I1.3exr,
A.bazy, [I.Paxem, B.I1.Ilep6akos, I'.1.Uuctodopoaos, A.A.Cromnsipos, X. ATuUMOBa,
M.M.MyxkumoB, K. Kymanuszos, A.Jl.JlamunoB, C.O0.XampaeBa, b.MapnoHoB,
M.Opramos, T.M.MasissnoB, K.C.CynTOHOB 1 ApyrHe.

B  HayuyHbIX HCCIENOBAaHMSAX  MOKA3aTEIE  MEXAaHUYECKUX  CBOMCTB
tekctunbHbix  HUTel JK.B.C.Xepna, JI.B.JlanrenxoBoit wu B.IlIllepbakoBa
VUUTBIBAIOTCS ~ ympyrue cBoiictBa npsbku. [.M.UuctobopomoB wucciieqoBanl
MOKa3aTeIi MEXAHUYECKUX CBOMCTB MPSKA C YYETOM PAAUAIHOIO HANpPSHKEHHS.
A.A.CTONSIpOB  OLIEHWJI TIOKA3aTEd MEXAaHWYECKUX CBOWMCTB NPSIKU MYTEM
M3MEHEHHUS pa3MEpPOB TPEYTOJIbHUKA KPYUEHUS.

Bo Bcex BblenpuBeIeHHBIX padOTaX, MOCBAIIEHHBIX MPOTHO3UPOBAHUIO H
OIIEHKE MEXaHWYECKUX MOKa3aTeleil CBOMCTB MPSIAKHU, UCCIEIOBAaHUS, CBSI3aHHBIC C
YU4€TOM BIIMSHUS OCOOCHHOCTEH TEXHOJOTMYECKHX MPOLECCOB MPSICHUS MOYTH HE
ITPOBOJIUJIIHUCH.

CBsi3b TEMBI JUCCEPTALNH C HAYYHO - HCCJIe0BATEIbLCKUMH PadoTamu,
BbINOJIHSIEMBIMM B OPraHM3aluM, TIJie  BBINOJHSETCS  JUCCepPTaIuA.
JluccepTallMOHHOE HCCIIEJOBAaHUE MPOBOAMIOCH B COOTBETCTBUM C TMPOEKTAMHU
HTII-121- «Pa3paboTka Hay4HBIX OCHOB IMPOTHO3MPOBAHHUS MPOYHOCTHBIX Xapak-
TEPUCTUK TEKCTUJIBHBIX HUTEH U MOJOTEH Pa3auyHbIX CTpykTyp» (2007-2011 rr.),
HTII-1.00 - «Hayunble OCHOBBI MOBBIIIEHUS KAYECTBA MPSKA TPHU BBICOKUX
ckopocTsax npsaenus» (2007-2009 rr.), HTII-15-01 - «Pa3paboTka u oO0ocHOBaHUE
pabouux MmapaMeTpoB IMHEBMOMEXAHMUECKOW MPSAMIBHOW MalluHBI, 00eCTeunBaro-
UX BBICOKOE KaudecTtBo mpsukm» (2010-2011 rr), HTII- 3-39 - «Paspabotka
TEXHOJOTHH TMOBBIIIEHUS] KOHKYPEHTOCIMOCOOHOCTH XJIOMYATOOYMaXK-HOW MPSIKHU,
BBIPaOOTAaHHOU KOJBIEBBIM criocobom» (2012-2014 rr.), HTII-3-15 - «Pa3pabotka
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HUTEMPOBOJHUKA TMPSAWIGHON MAaIlWHbBI, OOECIIEYMBAIOIIETO BBICOKOE KayeCTBO
mHeBMoOMexaHudeckou npspxku» (2014-2015 rr.)

Heabo  uccaemoBaHusi  sIBISIETCS  pa3paboTka  HAy4YHBIX  OCHOB
IPOTHO3UPOBAHUS U OLIEHKU MOKA3aTeJIe MEXaHUYECKUX CBOMCTB MPSHKU C yYETOM
CIIOCO0OB ¥ 0COOEHHOCTEN TEXHOJIOTUYECKHUX MPOIIECCOB MPSICHUS.

B coOoTBETCTBHHU € MOCTABICHHOM LENBIO PELIATUCH CJAeAYIONIHe 3a1aYHu:

aHanu3 M 000O0IIeHHE Pe3ylbTaTOB HAYYHBIX MCCIICOBAHUM, MOCBSIIEHHBIX
criocobaM MpsiAeHUS U OIeHKa (aKTOPOB, BIUAIOMIMX HAa MEXaHUYECKHE CBOWCTBA
MPSIKU ¢ YYETOM OCOOEHHOCTEN TEXHOJIOTUYECKUX MPOLIECCOB;

UCCJIEIOBAHNE W3MEHEHMSI CTPYKTYpPhl M MOJEIHpPOBAaHUE J1e(OpMUPOBAHUS
JVHEWHOW M HEIMHEWHOW MNPsDKM MajloM KPYTKHM, a TaKKe aHajlu3 HaIpsHKEHHO-
1e(OpMHUPOBAHHOTO COCTOSIHUSI MPSKU ¢ TPUMEHEHUEM TEOPUH YIIPYTOCTH;

OIPEJENICHUE 30H CTPYKTYPHBIX U3MEHEHUH B MOMEPEYHOM CEYEHHH U OLIEHKA
MEXaHUYECKUX CBOMCTB N1e()OPMHUPOBAHHOM NPSDKU MPU KPYYEHHH U CTATUYECKOM
Harpy>KeHHH;

U3YYEHUE MEXAHWYECKHUX XapaKTEPUCTHK IPsDKU IpU €€ JTHUHAMUYECKOM
Harpy>kKeHUM U OLICHKA JHUHAMUYECKOrO MOBEICHHS BOJIOKHA B MYyYKE MPU HAIHMYUU
CYXOTI'0 TPEHHSI C Y4ETOM CTPYKTYPHOTO CTPOEHUS MPSIKHU;

YCTaHOBJIEHHE 3aKOHOMEPHOCTH  (OPMHUPOBAHUS U  PaCHpPOCTPAHEHUs
HEJIMHENHBIX BOJH B CTPYKTYPHO-HEOJHOPOJHOM MpsKE W MOJEIMPOBAHHUE €€
PEOJIOTHH C NIEPEMEHHBIMU 10 BPEMEHH MapaMeTpamu;

UCCIeI0BaHNEe 0COOCHHOCTEN (OPMHUPOBAHUS CTPYKTYPHOIO CTPOCHUS MPSKU
U OLIEHKA NapaMeTPOB, BIUAIONIMX Ha CTPYKTYPY U (PU3UKO-MEXaHUUYECKUE CBOMCTBA
KOJIBIIEBOM Y THEBMOMEXAHUYECKOMN MPSKHU;

VIIyUIIEHHs] TIOKa3aTeaed MEXaHMYECKUX CBOMCTB MPsDKM MyTEM pa3pabOTKU
HOBBIX KOHCTPYKTHBHBIX YCTPOWCTB W BapbUPOBAHMS MapaMETpPOB PadOTHI
NPSAIUIBHON MAILIUHBL;

OTIpeJICICHHE IKOHOMHYECKOW 3(PGHEKTUBHOCTH B PE3YJIbTATE€ MPOBEIECHHBIX
MCCJICIOBAHUM 3a CYET YIy4llIeHUs MOKa3aTele (U3MKO-MEXaHMUECKHX CBOWCTB
IPSKU B YCIIOBUSIX IIPOU3BOJICTBA.

O0beKkTOM HCCIeI0BAHMS  SIBISIIOTCS  XJIONIKOBOE  BOJIOKHO,  IIpsDKa,
NpsIUIIbHAST KaMepa, BOJOKHUCTAs JIEHTOUYKA, MPSKEBBIBOJHAS BOPOHKA, KOJIbIEBAs
Y THEBMOMEXaHUYECKas MPSIUIIbHbIC MAILIHBI.

IIpeamer ucciaenoBanust — CrocoObl MPSIICHUS, MMapaMeTpbl TPEYroJIbHUKA
KpYYEHHMs, CTPYKTypa TpsDKH, JaegopMmalus, Hanps>KeHHO-AePOPMUPOBAHHOE
COCTOSIHUE TMIPSIKH, TPAEKTOPUU JABUKEHUS JUCKPETHOTO MOTOKA BOJIOKOH.

Metoabl mucciaenoBanusi. B guccepranmoHHOW paboTe TpU  aHAIU3E
OCOOEHHOCTEM  TEXHOJIOTMYECKMX IMPOILECCOB, CTPYKTYpbl M  MEXaHUYECKHX
XapaKTEPUCTHUK MPSKU HMCIOJIb30BAHBI MaTepUalibl OCHOB MPSACHUS BOJOKHUCTBIX
MaTepUalioB U METO/Ibl MEXaHUKU HUTH, MATEMATUYECKON CTATUCTUKH, B PE3yJIbTATE
KOTOPBIX IMOJYYEHbl COOTBETCTBYIOIIHME PE3YJNbTATBl M OIPEAEIIEHBl BBIBOJBI.
[Tokazarenn  (U3MKO-MEXAaHUYECKMX  CBOMCTB  MPSOKM  ONPEIENICHbl  Ha
UCIBITaTEIbHBIX MPUOOpPAX B AKKPEIUTHPOBAHHOM LIEHTPE CEPTU(PHUKAIUU TpU
TUTJIIT «CentexUz», a Ttaxke Ha mnpubopax B JadOpaToOpusix MNPEANpUATHs

32



«I'ypnantekc» u CII OOO «BF Textile». IIpu oOpaboTke pe3ynbTaToB SKCIEpH-
MEHTAJIbHBIX MCCIIEIOBAHUN O OMPENEICHUIO TToKa3zarenel (QU3NKO-MEeXaHMYECKUX
CBOMCTB MPSDKUA UCIOJIb30BaHbl onepannonHas cucrema Windows XP, cnenuaibHbie
nporpammbl AutoCAD, Maple, Inventor Pro.

Hay4ynasi HOBU3HA MCCJIEIOBAHUSA 3aKJII0YAETCSA B CIECIYIOIIEM:

pa3paboTaHa mMareMaTrhueckass MoJielb, omnpeeistomas aehopMaluio IpsiHKu
O/ JEUCTBUEM pACTATUBAIOLIETO YCWIUS M KPYTIIMIETO MOMEHTa C YYETOM
MEPEMEHHOCTH U aHWU30TPONUN MEXAHMUYECKUX CBOWCTB MPSKUA MPUMEHSS TEOPHUIO
YIOPYTOCTH;

Hay4yHO OOOCHOBaHO MpHUMEHEeHHEe Mojein KenbBUHA € TNEPEMEHHBIMHU IIO
BpEMEHH TapaMmeTpaMu MJisi ompeneneHus AeGOpMUpOBAHUE TPSKH C  yIETOM
CTPYKTYPHOT'O CTPOEHHSI ITPH CTATUYECKOM U JTMHAMHYECKOM €€ HarpyKEHUH;

YCTAaHOBJICHBl 3aBHUCHUMOCTH TIOKa3aTelnel (PU3MKO-MEXaHWYECKHX CBOMCTB
KOJIBIIEBOM MPSDKA OT KUHEMATHYECKUX U TEXHOJOTUYECKUX PEKUMOB PaOOTHI
MPSAIUIBHON MAILIUHBL;

JOCTUTHYTO CHI)KEHHE BHYTPEHHEW HEpPOBHOTHI IO KPUBBIM PaCTSKECHHS
KOJIBIIEBOM MPSDKU ITyTeM U3MEHEHUs (OpMBbI U pazMepa TpeyroabHUKA KpYUCHUS;

OMpEeNIeJICHa BO3MOXXHOCTh  YIIPABJICHUS MEXAHUYECKUMHU IOKA3aTEIsIMU
ITHEBMOMEXAHUYECKOW TMPSKU IyTEM BAaPbUPOBAHUS MApaMEeTPOB MPSAWIBHOM
KaMepBhl;

JI0OKa3aHa IPaBOMEPHOCTb NPOTHO3MPOBAHUS W OLEHKH MEXaHHYECKUX
XapaKTePUCTUK TMPSDKU  HAMPSHKEHHO-AE(POPMUPOBAHHBIM €€  COCTOSIHUEM  TIpHU
PACTSDKEHUU U KPYUYCHUH;

YCTAHOBJIEHA 3aBUCHUMOCTb IIMPHUHBI BOJOKHHUCTOW JIEHTOYKHA OT YaCTOTHI
BpalleHUs NPSIAMIBHON KaMephl U ¢ y4eToM Koa(duiimeHTa 3axnparta;

pa3paboTaHbl HOBbIE KOHCTPYKIIMU pa00YMX OPTraHOB MPSIAMIIBHBIX MAIIUH s
VIYYIICHUS yCIOBUW (OPMUPOBAHUS CTPYKTYPHOTO CTPOCHUS KOJIBIICBOM W
MHEBMOMEXAHUYECKOM MPSIAKH.

IIpakTUyeckue pe3yJibTaThbl HCCIACA0OBAHUS 3aKITOYAIOTCS B CIEAYIOLIEM:

PEKOMEHIOBaHa OLICHKA ITOKA3aTeIed MEXaHUYECKUX CBOMCTB IIPSKU C YUETOM
e€ HalpsHKEeHHO-1€(POPMUPOBAHHOTO COCTOSHUS;

IIPUMEHEH HOBBIM MPOTPAMMHBIM TMPOAYKT JJIsI ONPEACICHHS IIOKa3aTesen
(U3UKO-MEXaHUYECKUX CBOMCTB TMPSIKU B 3aBUCUMOCTH OT CBOMCTB BOJIOKHA,

PEKOMEHJOBAHO MPUMEHEHUE KOMIIAKTHOTO YCTPOWCTBA [JIsi CHMXKEHUS
HEPOBHOTHI 10 TMIOKA3aTeJsIM MEXAHUYECKUX CBOMCTB IIPSDKU, MOJy4aeMOW Ha
KOJIBLIEBOW MPSAIAIBHONW MAIIUHE;

IIPUMEHEHO JUCKPETU3HUPYIOIIEE YCTPOMUCTBO € LEIBIO YJIYUIIEHHUS IpoIecca
JVCKPETU3ALMHY BOJIOKOH HA THEBMOMEXAHUYECKOW MPSAIUIIBHON MAILIUHE;

MIPUMEHEHO HOBOE MPSKEBBIBOJHOE YCTPOMCTBO JJISI CHUKEHHSI HEPOBHOTHI T10
MOKA3aTeNsIM MEXAHUYECKUX CBOMCTB THEBMOMEXAHUYECKOW MPSIKHU;

npsbKa C yIydIIeHHBIMU MEXaHMYECKUMU TTOKa3aTe sIMU Obljla MCTIOJIb30BaHa B
TKaHU DKPAHUPYIOLIEH OJEHKIbI.

JloCTOBEPHOCTD MOJIYyYEHHBIX Pe3yJbTAaTOB IOATBEPKAAETCA MPUMEHECHUEM
OCHOBHBIX MOJOXEHUN MOAETUPOBAHUS (PU3NUECKUX MPOLECCOB MPH OMPEEICHUN
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aepopMaiil U OICHKE HaIpPsLKEHHO-Ae()OPMHUPOBAHHOTO COCTOSIHMSI TPSDKU IO
BJIMSTHUEM PACTATMBAIOLIEIO YCUIIUS U KPYTSIIEr0O MOMEHTA, CTPYKTYPHOTO CTPOEHUS
OPU CTaTUCTUYECKOM M JIMHAMMYECKOM €€ HarpyKeHHsAX, a TaKKe COIJIacOBaH-
HOCTBIO PE3YJIbTATOB TEOPETUYECKHUX U IKCIIEPUMEHTAJIbHBIX UCCIIEA0BAHMMN.

Teopernyeckas " NPaKTHYeCKas 3HAYMMOCTH pe3yJIbTATOB
uccjaenoBanus. Teopernueckas 3HAUYUMOCTb pE3yJlbTaTOB pabOTBl COCTOUT B
pa3pabOTKE Hay4yHbIX OCHOB IIPOTHO3MPOBAaHUS U OLEHKH MEXaHUYECKUX
XapaKTEPUCTHK MPSDKA TOJ BIMSHUEM PpACTATMBAIOUIETO YCHUJIUS W KPYTSILETO
MOMEHTa C YYE€TOM HU3MEHEHHUsS €€ CTPYKTYPHOIO CTPOEHHUS B CTALIMOHAPHOM U
HECTallMOHAPHOM Ipolieccax.

[IpakTyeckass 3HAYMMOCTb PE3YJIbTATOB IPOBEACHHBIX HCCIEIOBAHUI
COCTOUT B MOATBEPKJICHUU HA MPAKTUKE BIUSHUS TEXHOJOTMYECKUX WM KUHEMATH-
YECKUX MMapaMeTPOB MPSAWIbHOW MAIIMHBI HA CTPYKTYPY U CBOMCTBA (popMUpyeMOi
IIPSKH, B pe3yJbTaTe IPUMEHEHUS KOMIIAKTHOTO YCTPOMCTBA CHI)KEHUSI BHYTPEHHEN
HEPOBHOTHI, T.€. PAaBEHCTBO  HANPsKEHHO-Ie()OPMUPOBAHHOIO  COCTOSHMUS,
BO3HMKAIOILIETO IIPU PACTSIKEHUU KOJIBLEBOM MNPSKHA, HAMOTAHHOW HA PA3JIMYHBIX
4acTsAX OJHOIO II0YaTKa, BO3MOXKHOCTb CHHMKEHHS CTPYKTYpPHOM HEPOBHOTHI IIO
HaNpPsHKEHHO-1€()OPMUPOBAHHOMY COCTOSIHUIO THEBMOMEXAHUYECKOU MPSIKU MyTEM
IIPUMEHEHUS YIIPYTOro HUTENPOBOISILETO YCTPOKUCTBA.

Buenpenune pe3yabTaToB HMCCJAeI0BaHUsSA. Pe3ynpTarel auccepTalMOHHON
paGotel  BHenpenbl Ha npennpusatusix ['AK  “Y30exkenrwncanoar” B T.u:
OO0 «Uztex Shovot» (r. IHoeot), OO0 «Elite Stars Textile» (r. Xomxkaiimm)
(akt BHempenust Ne IIIC-13-1300 TAK “VY36ekenrmicanoar” ot 21.05.2015 r.).
OkoHoMuYecKas 3(pPEeKTUBHOCTh HAa NpeanpusTuud MOUIHOCTbI0 5000 TOHH Mps KU B
rOJl Ha OJTHOM KOJIBLIEBOM NpsiAnibHOM MammHe Mapku G35 cocrasisier 994168 T.cym B
rox i 198,8 cym Ha OIMH KT KOJIBLIEBOU MPSKU, @ HA OJTHOM ITHEBMOMEXaHUYECKOU
npsauibHOM MammHe Mapku TQF-268 cocraBisier 755664 1.cym B rog uiu 151,1 cym
Ha OIH KI' [THEBMOMEXaHUYECKOM MPSHKH.

Anpolauust pe3yabTAaTOB HMCCJIeI0BaHMsA. Pe3ynbTaThl HCCIEIOBaHUMN
70J0KeHbl Ha Oojee 20 HAay4YHO-TEXHWYECKUX KOH(EpeHIHs X, B YacCTHOCTH,
«CoBpemeHHBIE TPOOJEMBI Ta30BOM © BojHOBOW sauHamuku (MockBa, 2009);
MexnayHapoHas Hay4Has KOH(pepeHL s «PaxmarynuHckue YTEHUS
(bumkek, 2009), «Tekctuib, onexaa, o0yBb, CPEICTBA MHIAUBUAYATHHOM 3aIUTH B
XXI Beke» (Iaxter, 2010-2013), «CoBpeMeHHBbIE TMPOOJIEMBbl MPUKIIATHON
MaTEeMaTUKU U MEXaHUKU: TEOpHs, IKCIIepuMeHT U npaktuka» (HoBocubupck, 2011),
«Konebanusa u BoiHBI B MexaHudeckux cucremax» (Mocksa, 2012), International
Textile Conference «Textile Machinery, Manufacturing & Composites»
(I'epmanus, 2013).

Ony0uKOBAHHOCTH pe3yJabTaTOB HccjenoBanHus. [lo Teme auccepranuu
ony6sukoBaHo 50 Hay4HBIX TPYAOB, B T.4. 20 )KypHaJbHBIE CTaThbU, U3 HUX 4 CTaThU
3apy0OexoM u mosrydeHsl 4 marenta u 1 cBuaeTenbeTBo PecmyOnuku Y30ekucraH.

Crpykrypa 1 00beM auccepranuu. /uccepranus COCTOUT U3 BBEACHUS, IISATH
IJIaB, 3aKJIIOYEHUs, coucka maurepaTypsl u3 210 HauMeHOBaHHM, COAECPKUT
189 ctpanul TekcTa, BKIOYaeT 65 pucyHKoB, 9 TaOIUIl U 9 MPUITOKESHHIA.
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OCHOBHOE COIEP KXAHUE IUCCEPTALINHU

Bo BBegeHMH OOOCHOBBIBACTCS AKTYyaJIbHOCTh W BOCTPEOOBAHHOCTH TEMBI
auccepraiuy, GOpMHUPYIOTCA 1IeJib W 3aJaud, a Takke OOBEKT U MpeAMET
UCCIICOBAHUSI,  IPUBOISTCA  COOTBETCTBHE  MCCIENOBAHUS  MPUOPUTETHBIM
HampaBJICHUSIM pa3BUTHS HAykKd W TexHosorun PecnyOnuku — Y30ekucrtas,
00OCHOBBIBAETCSl JIOCTOBEPHOCTh MOJIYYEHHBIX PE3YyJIbTaTOB, M3JIaraeTcs HaydHas
HOBU3HAa W TMPAKTUYECKHUE PE3YJbTaTbl HCCIEAOBAHUS, BHEIPCHUE pE3YJIbTATOB
HCCIIEIOBaHMsI, arpodaius padoThl, OMyOJIMKOBAHHOCTh PE3YJIbTATOB, CTPYKTypa U
00beM HCCEPTAIUU.

B nepBoii rnaBe no teme «Cnocodbl NpsiieHUs U AHAJIHU3 CTPYKTYPHOTIO
CTPOEHUS TMPHKHU Pa3JIUYHOIO0 CHOco0a NPsAeHHUs» TMPEACTABICH aHaln3
TEHJCHIIUM Pa3BUTUS TEXHOJOTHHU TMPAJCHUS, PACCMATPUBAIOTCS €ro CIOCOOHI,
ocoO0eHHOCTH (OopMHUpOBaHUS U (PU3MKO-MEXaHUUYECKHE CBOMCTBa mNpsiku. B
pe3yJibTaTe YCOBEPIICHCTBOBaHA CYHIECTBYyIOMIAs Kiaccupukamuss W s
McclieIoBaHus BHIOPaHbI KOJBIIEBONW U MTHEBMOMEXaHUYECKHUI CIOCOOBI MpsIACHUS.
PaccmarpuBaeTcs CTpyKTypHOE CTPOCHHME M €ro BIHASHUE Ha MEXaHUYECKHUE
XapaKTEPUCTUKHU KOJIbLIEBOW U THEBMOMEXaHUYECKON MPSIAKU.

B pa3BuTHEe BOINPOCOB TMPOTHO3UPOBAHUS U OLEHKA MEXaHUYECKUX
XapaKTEpPUCTUK TEKCTUJIBHBIX HUTEH BHECIHM CYLIECTBEHHBIM BKIJAaJ YYEHBIC
ConoBreB A.H., Ycenko B.A., BanunkoB A.A., Cununiun A.A., lllep6akos B.II.,
I'.A.Kana6u, )X.B.C. Xepn, JI.B.JIanrenxos, X. I1lao, 11.Kto, M1.Banr, A.Ba3y u 1p.

HenocratkamMu JaHHBIX HCCIEAOBAHUM SIBJISIETCS TO, YTO B HHUX HE
YUYUTBHIBAIOTCSL BIUSHUSL TEXHOJIOTUYECKUX IMPOILIECCOB HA MU3MEHECHUE CTPYKTYpPbI U
CBOMCTBA Npspku. MIcxoas U3 3TOro 0TMEYaeTcs, 4To mpodjeMa MpOorHO3UpOBaHus, U
OLICHKM MEXAHUYECKUX XAPAKTEPUCTHUK TPSHKM C Y4YETOM €€ CTPYKTYpHOrO
M3MEHEHHS TOJ BJIUSHHEM MapaMETPOB TEXHOJOTUYECKUX MPOLIECCOB MPSACHUS
ABJISIETCSl  aKTyanbHOM mpoOnemoit. [lamee st pemeHuss 5ToMl  mpoOeMbl
MOTYEPKUBACTCS HEOOXOAMMOCTh TEOPETUYECKOTO aHANIU3a CTPYKTYPHOTO CTPOCHHS,
€ro U3MEHEHHS U 1ePOPMUPOBAHUS TIPSKU MPU PA3TUUHBIX €€ COCTOSTHUSIX.

Bo BTopoli rnase no teme «McecaenoBanue u3MeHEeHUs CTPYKTYPbI NPSAKU
U OlleHKAa e¢ MeXaHMYEeCKHUX XAPAKTEPHUCTHK NMPHU PACTHAKEHHUH U KPYYEHUHN)
MPOBEJIEH TEOPETUYECKUN aHAIU3 CTPYKTYPHOTO CTPOECHHS MPSKU IS YEro
HCIOJIb30BaHa TEOPHUS YIPYTOCTH AHU3O0TPONHOIO TEJa, TAE MEXAHHUYECKHUE
XapaKTePUCTUKU TPSIKU OINPEACNSAIOTCS MAThI0 mnapaMmeTpamu (Moayib HOHra
MepBOro M BTOporo pojaa, kodpdumuentsl Ilyaccona mans OpoaOJdbHOTO U
MonepeyHoro aepopMUPOBAHUS M MOAYJb CABUTa), a JJISI OLICHKH CTPYKTYpBI
MPUMEHSIIOTCA TPU KPUTEPHUS — YHUCIO KPYYCHUH, TMJIOTHOCTh TMPOJAYKTa H
pAacIoJIO)KEHUE BOJIOKOH B mOpsbke. [IpuMeHsss MeTton Teopuu yIpyrocTu
ompeAeiaeHbl W3MEHEeHHs nedopmanuy MpPOJOIBHON TPSKU TPU  Pa3IUYHBIX
3HaueHUAX MoayJisi FOHra M ycTaHOBJIEHO, YTO paJualibHOE HAMNPSIKEHUE MPSIKU
JUHEWHO 3aBHUCUT OT IIOJIO)KEHUS BOJIOKHA B IIYYKE. W OINPEICIICHBI YCIOBHUS
COXpaHEHMsT WJIM HapyleHuss €€ LeJNOCTHOCTU. [ onucaHuss CTPYKTYpbI
WJICaIbHOM HUTH OHA pPacCMaTpPUBACTCA B BHUJE AHU3OTPOIIHOTO TEJIa U B
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CTaTUYECKOM COCTOSIHMHU. [IpuMeHsss METOJ TEOpPUH YIPYTOCTH, OIPEAECICHO
U3MEHEHHE MPOJOJIbHON leopMalui NMPSHKU MPU PA3TUYHBIX 3HAUCHUSAX MOMYJIS
Ownra. YcranoieHo, 4To epopmanus pacTs>KeHUS MPSKU JOCTUTAET MaKCUMyMa
B TOYKE KpEIUICHWS, MpUYEM, C YBEJIMYEHHEM YyTIlia KpydeHus nedopmanus
YBEJIMYNBACTCH.

[IpoBenen cpaBHUTENbHBIM aHanu3 wMojaened mpod. K.B.C.Xepn wu
[''".YuctobopoaoBa, KOTOpbIE MNPEHJIONKEHBI I OINPENCIICHUS HANPSKEHHOTO
COCTOSIHMSL BOJIOKOH IIPU PACTSKEHUM M OJHOBPEMEHHOM KPYUYECHUHU NPSIKHU.
Henocratkamu gaHHBIX MCCIIEAOBAHUM SIBISIETCA TO, YTO B HUX HE YUHUTBIBAIOTCA
KOOPAWHATHI PACIOJIOXKEHUS BOJIOKOH B IONEPEYHOM CEUYEHHHU IIPSIKU, OCEBOE
HANpSOKEHUE M W3MEHEHHUS JOJIeW pa3phlBAOIIMX W NPOCKAIB3BIBAIOMINXCS
BOJIOKOH. YUHWTBIBas 3T HEAOCTAaTKH B JUCCEPTALMU MPEHJI0KEHA YCOBEPIICH-
CTBOBaHHas Mojienb (1).

o=-22 —(cos? @ vy, sin?6) —2v,,, g 1)
€5

o, - IPUBEAECHHOE OCEBOE HAIPSKEHHE BOJIOKHA, [1a;
¢ - yron opueHTaLMK BOJOKHA B IIPSKE, TPALI;

V12t - gospdurment IlyaccoHa 11 IPOIONBHOI 1eopMaIiH BONOKHA;

R - pamguyc npsoxu, MM;

P - paccTosiHME OT IIEHTPa IPSHKH 10 PACCMATPHBAEMOTO BOJIOKHA, MM;

- yroin KpydeHus, rpang r'=pl/R, g=G,/ E;e, G, -OOKOBOE IaBICHHUE,

NEUCTBYEIIEE HA TIPSIKY.

[Ipu omnpenenennn QyHKuMM g ucnoab3oBanbl Moaenu npod. XK.B.C.Xepin, a
taxxke [.M.YuctobopoaoBa u noctpoens! rpaduku (Pucynok 1.)

CpaBHEHHE pe3yJbTaTOB PELICHUA 3TUX MOJEJEH IOKa3bIBaKOT, YTO MOJEIb
JK.B.C.Xepn npuemnema 10 yria kpydenus 50°, a npeanoxennas B pabote Mojelb
npuemsiemMa JJIsi BCEX CIy4yaeB, KOTOpas BHUJIHA U3 TpaUKOB Ha pUCYHKE 1, 4TO
MOJITBEPKIa€T MPABOMEPHOCTH U BCEOOBEMIIEMOCTh MPEIOKEHHON MOJIEIH.

030 1-B =100
2-B=20°
3-B =300
4-p = 40°
5-B = 50°
6— = 60°
7-B =700

1-B =100
2-B =20
3-B=30°
4-B = 40°
5-f.= 50°
6- = 60°
7-B = 70°

0,00 \

0,4
Papuyc, (r*)

-0,05

Q 0,2 0,4 0,6 0,8 1

Paguyc, (r*)

a) o mogenu JK.B.C.Xepn 0) Mo MpeaIoKEHHON MOIEH

-0,10

Pucynok 1. Kpusble pacnpeaeieHnsi C:KUMAIOIIEr0 BOJIOKHA
NPUBEAEHHOT0 HANIPSIKEHUSI
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JInsi OLIEeHKHM BEJIMYMHBI, BOBHUKAIOUIETO PaAUaIbHOTO HAIMPSKEHUS, KOTOPOE
3aBUCUT OT YIJIa KPY4YeHUS M OT BEJIUYUHBI KOd(PPUIMEHTAa TPEHUS MEKIY
BosiokHamu nipod. I'.M.Yucto60opoaoBbIM MpeasiokeHa popmyna 2.

(1—'F0;)sin2ﬂ

(2)

o, =0, Cos’ 3 -
2 (/F:j sin® B +cos’ S

o, - paIuaIbHOE HAIPSLDKEHUE MEX]Ty BOJIOKHaMH, [1a;
o, - HapsDKEHUE, TEHCTBYIOIEE HAa BOJIOKHO B OCEBOM HamnpasiieHuH, [1a.

Ha ocnoBe ¢opmynbl 2 ¥ paBeHCTBa CWJI PACTSKEHUS M TpEeHUs B padbore
OINpENEIIEHBI TPAaHULBI 30H PACTSIKEHUS U MPOCKAJIB3bIBAHUS BOJIOKOH B ITOIIEPEYHOM
CEYEHUM MpPSKU (PUCYHOK 2). YCTaHOBIJIEHO, YTO C YBEIMYEHHEM yTIia KpPy4dEHUs
NpsSOKU TPaHUIBl 30H PACTSHKEHHUS W MPOCKAIB3BIBAHUS BOJIOKOH B IONEPEYHOM
CEYCHUM TNpPsDKM HM3MEHSAIOTCS MO TIpadukaM, MOKa3aHHbIM Ha puc.2. Takxke
BBISIBJICHO, YTO PaJUaIbHOE HANPSIKEHUE YBEJIMUYMBAETCS C MOBBIIICHUEM KPYTKH U C
YMCHBIICHHEM KOMILUICKCHOW BEIWYUHBI a, =afy /44, -L,, YTO BO3MOXHO TIpH
yBEJIMYEHUH KO3PPUIIMEHTA TPEHHSI WK UCII0JIb30BAHUN 00Jiee JJIMHHBIX BOJIOKOH B
cmecu. Jlanee ompenenena aedopmainus OpsDKM € yY4€TOM YIOPYro W yOopyro-
MJIACTUYECKOTO 1e(POPMUPOBAHUS BOJIOKOH.

*

r

0.5

0.6

0.4

0.2

B, tpan

0 10 20 30 40

3. 1-a =0,0002, 2—-a =0,0025, 3—a, =0,015, 4—4a, =0,04
Pucynok 2. I'padukn 3aBUCMMOCTH OTHOIIEHHUSI I =T1./R OT yrjia Kpy4eHHs
£ TpHU pa3sIMYHbIX 3HAYEHUAX IapaMeTpa a1

IIpu 3TOM HOITyCKaeTCsl, 4TO MpsiKa COCTOUT U3 MHOTMX BOJIOKOH C OJJMHAKOBOM

OTHOCHUTEJIbHOM I[G(i)OpM&HPIGfI, HO IIOJ Pa3HbIMU YCUIIUSMMU. DTO CBs3aHO C TEM, 4YTO
6J1aroz[ap;1 Pa3JIMINIO 3aKOHA I[C(bOpMI/IpOBaHI/IH AJI1 pa3HbIX BOJIOKOH, HAITPSAXKCHUA 110
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CEUEHUIO MPOIYKTa, €CIM pacCMAaTpPUBAaTh MX Ha OYEHb MaJbIX IUIOIIAJKaX, OyayT
pacripesielieHbl KpailHe HEpaBHOMEPHO, YTO HE MOXET ObIThb YUTEHbl U OOHApY>KEHBI
METOJaMU TEOPUM YIPYIOCTH M DKCIEPUMEHTAIbHBIMH MeTojgamu. Iloatomy
IPUMEHEH CTaTHUCTUYECKUMH METOJ ONPEICIICHUsS CBA3M MEXAY HaNpsKEHUEM WU
negopmanyeit Ipy pa3iIuyHbIX 3HAYCHUX AUCIIEPCUU U MAaTEMAaTHUECKOTO OXKHUIAHUSL.
BbIsBII€HO, UTO ¢ YMEHBIIEHUEM JUCIIEPCUM 3aBUCUMOCTD NPHOOpPETAET HETMHENHBIM
xapakrep. Takke yCTaHOBIEHO, YTO OTHOILICHHE CPENHEr0 HAIpPsLDKEHHS Ha MOMYJIb
YOPYTOCTH BOJIOKHA 3aBUCUT OT CTPYKTYPHOM HEPOBHOTHI NPSDKM IO CBOMCTBAM
BOJIOKOH.

B tperseii rmaBe nucceprannu 1o teMe «HecranuoHapHbie Mpoueccsl B IpsiKe
C Y4eToM e€¢ CTPYKTYPHOIO CTPOCHHMS ¥ HEJIMHEHHOro 1ed)opMHPOBAHUD)
PacCMOTPEHBI HECTALIMOHAPHBIE MPOLIECCHI C YYETOM U3MEHEHUS ITAPAMETPOB NPSKUA BO
BpeMeHHU. /[l 3TOro cHavaima M3ydeHa pPEOoJIoTHSl NPSDKH, TaK KAaK JAEWCTBYIOLIUE
Harpy3ku IEpPEMEHHbIE 1O BPEMEHH, YTO MPHUBOAUT K H3MEHEHHIO €€ nedopMaluu.
PaccmarpuBaeTcs Taxkke B3aMMOACUCTBHE MEXAY BOJIOKHOM M IIy4KOM, KOTOPOE
OIMCBHIBAECTCS 3aKOHOM cyxoro TpeHuss Kymona. B pesynbrare uccienoBaHUiA
YCTAaHOBJICHO, YTO HAJIWYHUE CWIbI TPEHUS MEXAY BOJOKHOM M ITy4KOM INPUBOAUT K
CJIOKHBIM BOJIHOBBIM SIBJICHUSIM BJIOJIb BOJIOKHA, IPU 3TOM (POPMUPYIOTCSI y4acTKU
BOJIOKHA, IJI€ CKOPOCTh CE€UYEHHsI BOJIOKHA OOpallatoTcsl B HOJIb, U HANpPSHKEHUE MOKET
NPUHUMATh MaKCUMaJlbHblE 3HaueHUs. B 3ToM ciyuae MOMKET MpPOMCXOAUTH OOpHIB
BOJIOKHA, YTO MPUBOJUT K PA3PYLIECHUIO CTPYKTYpbl U B KOHEYHOM MTOre K OOpBIBY
camoi mnpspku. [Ipsbka mpu oceBoM €€ HArpyXeHUM NPOXOAUT HEKOTOPOE BpeMs
WCIBITAHUE peau3allii CBOEr0 BHYTpeHHero pecypca. Iloatomy ocoboe 3HaueHue
MIPUOOPETAET U3YYEHUE SBICHUM, MPOUCXOJAIIMX B Mpsbke. B pe3ynbTare ncnbITaHUiA
ITOJIYYEHBI KPUBBIE, ITPUBEIACHHBIE HA PUC. 3, KOTOPBIE MOKA3BIBAIOT 3aKOHOMEPHOCTHU
M3MEHEHMsI IeopMalii BO BPEMEHH.

g
0,02
1
=
0,015 —e—ts—ta—s k"‘\
// ”/,4——0——0—-’ﬂ \
0,01 & A

b N

0,005 ;\
0 \ 2
e P
4 \
& N
0e4—*] IR It ce
1 - K
'S s © 1w o 1w 2o 9 99 RTegTwTaTo 9 9 I
[« T T T 5 3 3 o y O — — (& =)
— o a4 o o ¥ 8 8 898 3 2 a9 3 8 8
o © © © © © © « <
- ™ ™ M M MO m <« W

1- oObryHast mpska, 2— KOMITAKTHAs IpsiKa
Pucynok 3. U3menenue gegopmanuu £ B0 BpeMeHH t

Jlnst ouleHKH 1e@OpMUPOBAHUS NPSHKU C YUETOM €€ CTPYKTYpPbl, 000CHOBAHHO
npuHsTa MoJiens KenbBrUHA ¢ mepeMeHHBIMU 0 BpEMEHHU Mapamerpami (3).
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nt)é+E()s =0, 3)

n - MOAYJIb BA3KOCTH, [lac;
¢ - pa3pbIBHOE yyIMHEHHE, %0,
o, - HayaJlbHOE HanpspkeHue, Ila;

E(t) - JMTENBHBIN MOLYIb yHIPYrocTH, Ila.
[Tpumensist Moienu MPUBEACHO M3MEHEHHe aedopMalluu MPsSKU 10 BPEMEHHU

I ciaydaeB n=n,eXp(—p.t) , E=E[1-kexp(—e.t)] tae B =05 (cex™), y=1 u npu
Pa3JIMYHBIX 3HAUYCHUSIX k U 7,(Pa-c) 1,(Pa-c), KOTOPOE MOKa3aHO Ha puc.4

0.8
0.6
0.4

0.2

0.8

0.61

0.4

0.27

k=04 k=09

& c .
8_

2 / 2
: . ~ 5

1_
4 3
24 4
1, cex t, cex
7 3 3 5 O 1 3 3 ] &
a)
k=04 k=0.9
& ‘g
1_
, / ] 1 2 /_/>
4 3
0.6 4
0.4
0.21
t, cex t, cex
2 3 4 g 0 1 2 3 4 g
0)

2-1,=2; 3-1y=3;

4-1,=10; a)a,=0,0)a, =1(cex™)

Pucynok 4. U3menenne nepopmManuu ¢ 0T BpeMeHH t

[lo momenmu KenbBrHA TPOBEICHO CPAaBHUTEIBLHOE WCCIICAOBAaHUE pecypca

COTNIPOTUBJICHUSI K PACTSHKCHUIO OOBIYHOM M KOMITAKTHOW TIpsDKU. B pesynbrare
YCTaHOBJIEHO, YTO Y KOMITAKTHOW MPSHKA MTHOBEHHBIA W JUIMTEIBHBIM MOAYJU YIIPY-
TOCTH HECKOJIBKO TIPEBBIMIAIOT aHAJIOTMYHBIC MOAYJIH OOBIMHOW MPSDKH, a Mapamerp
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BA3KOCTH, XapaKTEPU3YIOIIMK YMEHBIICHUE MOIYJIA YIPYTrOCTH MMEET HHU3KME 3Hade-
HYsL. Pe3ynbraTel moka3aHbl Ha puc. 4, a IpUEMIIEMOCTb MOJIEIIH [TOKa3aHa Ha puUC. O.

&
0,018 1
0016 -l e Sl s el il el el <
0,014 , * * * *

RN e

0,012 P N - A
0,01 //, 2 3 //n/
0,008 ¥ - =k
0,006 ,/ — b
0,004 / | A /./ \i
0,002 B

P S t, cex

0 0,5 1 15 2 2,5 3 35 4

1-3KkcrieprMeHTaIbHAS KpUBasi OOBIYHOM MPSIKH, 2 — TEOPETUYECKast KpUBask OOBIYHOM MPSIKU;
3- SKCTIepUMEHTATbHAsE KpUBasi KOMIIAKTHOM MIPSDKU; 4- TEOPETHUYECKasi KPUBasi KOMITAKTHOW TIPSDKH
Pucynok 5. U3meHenue aepopManyu o BpeMeHHU MPU HAYAJIbHBIX MOMEHTAaX
Harpy:kenusi (4acrora Bpamenus seperena 13000 mun kpyrka 740 kp/m.)

JIns  OLIEHKM  MEXaHUMYECKMX  XapaKTepUCTUK  MpsKU,  obsagaromei
CTPYKTYPHO HEPOBHOTOW PACCMOTPEHA 3a/1aya PACIPOCTPAHECHUS KPYTKH MPSHKH.
VY cTaHOBIEHO, YTO U3MEHEHHE KPYTKU MPOMCXOAUT KaK BIOJIb OCU MPSKU, TaK U B
paavaJIbHOM HAIIPABJIEHUU IO PaguycCy IONEPEYHOI0 CEYEHUs, KOTOPOE BUJIHO Ha

puc.6 u puc.7, rae | - IIMHA OTPe3Ka NpskU, MM; U - pepemereHne BONOKHA, MM;
I, - paANyC 10 UCCIEAYEMOTO BOJOKHA, MM.

|, /R =1000 |, /R =100
U/r U/r

2004

150

100+

a0+

1-t=0,001, 2-t=0,005, 3-t=0,01, 4-t=0,02

6- pacm. Opuentanus Oypyaru 6 =U /v, HuHT y3rapyBum z (|, ra HucoaTh)
0yil1ad | /R HHHI HKKHTA KHAMATHIA, 1, /R =01 0yaranaa xap Xuj BaKT

t(sek) oHJIapuaa TAKCUMOTH
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|,/R=1000 |, /R =100
U/ Ul/r

4 120
100 fw 4

804

1007
807
Vs 50
40] 40
207
1 0

204

: . . T o
0 0.2 0.4 0 05 11 20]

1-t=0,001;, 2-t=0,005; 3-t=001;, 4-t=0,02
Pucynok 7. Pacuipenesienue yriia opueHTanuM 6 =u/r 1mo nepeMeHHoOu r
(oTHecenHol K R) nu1st ABYX 3HaueHmii orHomenus | /R mpu z/1,=0,5

pa3IMYHbIX MOMEHTaX BPeMeHH t(cek)

Jlnst pelieHUsi TOCTABJICHHBIX B JIHUCCEpPTAllMU 3a]lad, HEOOXOAUMO ObLIO
UCCIIeI0BaTh OPMUPOBAHUE U PACIIPOCTPAHEHUE YEIUHEHHBIX BOJIH BJIOJIb HUTH.

Jnst aTOrO0 B NaHHOW paboTe HUCIOIb30BaHA TUIOTE3a IUIOCKUX CEUYCHHH U
rurnore3a Jlsgga.

PaccMoTpeH ciydail ypaBHOBEIIMBAHWS MajlOM HEJIMHEWHOCTH U TUCTIEPCUU HA
pacrpocTpaHeHUU BOJIHBI. BO3MOXXHO 00pa3oBaHue yeAMHEHHBIX BOJIH (COJIUTOHOB)
Ha KOJIBIIEBOM MPSIUJIbHONW MalluHe, TJI€ MPOUCXOIUT U3MEHEHHS (DOPMBI BOJIHBI,
KOTOpBIE MOKa3aHbl HA pUC. 8, TIIE V, V,- CKOPOCTh PACIIPOCTPAHECHUS yIAPHOU BOJIHBI,

M/MHH; b_ - TapaMeTp, OMMCHIBAIOIINK TUCIIEPCUIO COTUTOHA.

2 0.3

vepnvie—b, =0, xpacnvie—b, =0.16, cunue—b, =0.32, 3enenvie—b, =0.8
Pucynok 8. @opmbl pacnipocTpaHABIINXCH YEAUHEHHBIX BOJH V,(p) U
Vv, (q) IpH pa3IMYHbIX 3HAYEHUAX NMapaMeTpa b,
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Jns 3aTyxaHusi yEOWHEHHBIX BOJIH, a TAK)KE YCTpPAaHECHMUsS WX BIIMSHHUS Ha
CTPYKTYpPHOE CTPOCHHE MPsHKH, Oblia pa3paboTaHa U 3aaTEHTOBAHA KOHCTPYKIIHUS
yOPYroro HUTENPOBOJHUKA JJISl  KOJNBLEOPSAWIBHONW  MalIMHBIL, a [
ITHEBMOMEXAHUYECKON MNPSAMIBHON MallMHbBl — KOMIIEHCUpylomas ckooOa. s
MIOATBEPKIACHUS  PE3yJbTaTOB  TEOPETUYECKUX  MCCIECIOBAaHUM  IPOBEICHBI
TEOPETUKO-IKCIIEPUMEHTAIbHBIE  MCCIEIOBAaHMS  HA  KOJBLUEBOM WU  Ha
NHEBMOMEXaHUYECKOU MPSAUIBHBIX MAIIUHAX.

B YETBEPTOMN riaBe  JIUCCEPTAlMOHHOM  paboThI no  TeMme
«IKCNEPUMEHTAJbHO-TEOPEeTHYECKOE HCCJIeJOBAHUE CTPYKTYPbI "
MEeXaHHYEeCKMX XAPAKTEPUCTHUK MNPHKH KOJbLEBOro NPSACHUSA» PUBOIITCA
PE3yNbTATHl UCCIEOBAHNM, IPOBEACHHBIX HA KOJBUENPIAUIBHON MAIUHE B XOJIE
KOTOPBIX ONpEAeNIeHbl TEXHOJIOTHYECKUE (PAaKTOPbl, TAKUE KaK COCTaB U CBOMCTBA
CBIpbsl, YCJIOBHUSI HOATOTOBKM NONy(})aOpUKaTOB K NOPSACHUIO, YCIOBUSA
(bopMHUPOBAHUS CTPYKTYPBI IIPSIAKU.

C uenpto yiayyuieHus: (pU3MKO-MEXaHUUYECKUX CBOMCTB NIpsDKM pa3paboTaH
IIPOrpaMMHBINA IPOAYKT U NOJY4YEHO CBHAETENIBCTBO Ha Hero. I[IpoBeneHsl Takxke
skcnepuMenThl Ha CII «Uztex Shovot» u nmonyuen akt BHeapeHus. Kpome 3toro
BBISBJIEHbI KUHEMAaTHYECKUE (PAKTOpPHI, T.€., CKOPOCTHBIE NApaMETPbl MPSAUIBLHON
MalIMHbI, KOTOPbIE TAKXKE BIUSAIOT HA HAINpPSKEHHO-IE(POPMUPOBAHHOE COCTOSTHUE
IIPSTKH.

B pesynbrare mMcciaeqoBaHUNM YCTaHOBJIEHO, YTO PACIIOJIOKEHHUE BOJIOKOH B
MPSKE SIBJISIETCA OJHUM M3 YCJIOBUH (POPMUPOBAHMS CTPYKTYPbI MPSIKHU, KOTOpas
3aBUCUT OT IMapaMETPOB TPEYroJbHUKA KpydeHHs. C yMEHBIIEHHEM BBICOTHI
TPEYrOoJbHUKA KPYUYECHUS JUCIIEPCUS MO HATSKEHUIO BOJIOKOH YBEJIMYUBAETCS, UYTO
SABJISICTCS UCTOYHUKOM JOIIOJHUTEIBHOU CTPYKTYPHOM HEPOBHOTHI NpsDKU. Jiis
JUKBUJIALMK 3TOTO HEAOCTATKa, T.C. Uil CHUKEHMS JIHUCHEPCUU O HATSIKEHHIO
BOJIOKOH B TpEYroJbHUKE KpydeHUss B paboTe TMPUMEHEHO KOMIIAKTHOE
ycTpoiictBo. Kak oTmedaercs, BO MHOTMX padoTax Ha CTPYKTYypY HpsIKHU
JTOMHUHUPYIOIIEE BIUSHUAE OKa3bIBACT KpyTKa. C LENbI0 U3yYEHUS BIUSHUSA KPYTKU
Ha CTPYKTYPHOE CTPOEHHE M CBOWMCTBA MPSKU ObUIM MPOBEACHBI 3KCIEPUMEHTHI,
pe3yJIbTaThl KOTOPBIX IMOKa3aHbl HA pUC.9.

Pe3ynpTaThl  3KCOEPUMEHTOB  MOATBEPKAAIOT  BBIBOJBI  TEOPETUUYECKUX
WCCJIEIOBAHUM, O TOM, YTO C MOBBIIIEHUEM KPYTKH YBEIMYMBACTCSH pagUaIbHOE
HaIpspDKEHUE, BOJIOKHA pacrojaraiTcs Oosee IUIOTHO W TPEHHE MEXAY HUMU
yBenuuMBaeTcs. Jns uccienoBaHUs BIMSHUSA KHUHEMAaTHYeCKUX (DAKTOpOB Ha
CTPYKTYpY M MEXAaHMYECKHE CBOWMCTBA IPSKA MPOBEICHBI HKCIEPUMEHTHI I10
OTIpPE/ICNICHUIO HaNpPsKEHHO-Ie(OPMUPOBAHHOTO COCTOSIHHMSI KOJBIEBOM KapIHOU
MPSKH JIMHEWHOU TUI0THOCTH 20 Teke moHmkeHHoU KpyTku (740-780 xp/m) (puc. 10).
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a) yAenpHas pa3pbIBHAS Harpyska; 0) JTMHelHas IIOTHOCTh
PucyHok 9. BiiusiHue KPyTKH HA CBOMCTBA NPHAKM IPHU Pa3IMUYHbIX
4acToTax BpallleHUs BepeTeHa

Kp/m

BuaHo, 4To ¢ yBenMYEHHEM YacTOThI BpAIlllCHUS BEPETEHA CUJIA PACTSKECHUS
MPSOKA  TOBBIIIAETCS, YTO CBSI3aHO C BIMSHUEM HE CTallMOHAPHBIX MPOIECCOB
npsigeHusi. Takum 00pa3oMm, YCTaHOBJIEHO, YTO HaNpsKEHHO-IAe()OPMUPOBAHHOE
COCTOSIHUE TIPSIKU CBSI3aHO KaK C KPYTKOM, TAK U CO CKOPOCTBIO MPSICHHUS.
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I~ - '/ ’ 4 1 “
IS 92 P
150 RGO 2 e
,/5'// /(:,// ’ . 150 ,:,_:’7'//,’; 5 1
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0 0,5 1 15 2 2,5 3 35 4 45 5 0 05 1 15 2 25 3 35 4 4,5 5
&, % e, %
a) 0)
1-11000 munt; 2- 12000 munt; 3- 13000 mun; 4- 14000 muat; 5- 15000 mun™
a) 740 xp/m; 6) 780 xp/™m

Pucynok 10. Biaiusinne 4acToThl BpalleHHs BepeTeHa HA KPUBbIe PACTSIKEHUS
NPSIZKU TIPH YUCJIe KPYyYeHUsA

Jns moaTBepKAEHUSA STOTO BBIBOJAA IPOBEIAEHBI ONBITHI IO OIIPEAEIICHUIO
nokasaresiei MEXaHMYEeCKUX XapaKTePUCTHK, T.€. U3BMEHEHHUs JeopMalliu MPsHKU BO
BpeMEHU. Pe3ynbpTaThl ONBITOB, IPUBEIECHHBIE HA pUc.] ] MOKa3bIBAIOT BIUSHUE YUCIIA
KpY4YEHUS ¥ YaCTOTHI BpallleHHs BepeTeHa Ha Je(hOpMaLIMIO MPSHKU.
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3—740 xp/™M, ns= 15-10° munt; 4 -860 Kp/M, Ns= 15-10° mun.
a) 250 mwm; 6) 500 mm
Pucynok 11. U3menenne nepopmManum ¢ BO BpeMeHH t Pa3JIMYHbIX OTPE3KOB
KApIHOH NPSKU

JI1s OLIEHKU CTPYKTYphl U HANPSKEHHO-I€(POPMUPOBAHHOTO COCTOSHUS
NPSDKA PA3IMYHBIX JIMHEWHBIX IJIOTHOCTEH NMPOBOJUIIMCH OIBITHI HAa IMPEANpHs-
tusx «l'ypnan teke», OOO «Cotton Road», CII «Uztex Tashkent» um nmoctpoensl
KPUBBIE PACTSIKEHMS NPSHKM HA PA3JIMYHBIX YYaCTKax HaMaTbIBaHUs, KOTOPHIE
nmpuBeneHbl Ha puc.l2. M3-3a BappupOBaHMS YacTOTHl BpAILlEHUS BEPETEHA, a
TaKX€ W3MEHEHUs BBICOTHI TPEYTOJIbHHKAa KPYUYEHMS B INPOLIECCE HAMaThIBAHUSA
OJIHOTO TOYaTKa KPHUBBIE PpACTSKEHHUS OO0pa3lOB pACXOIATCSA, 4YTO SBISETCS
MCTOYHUKOM BHYTPEHHEH HEPOBHOTHI II0 MEXAaHWYECKMM XapaKTEpUCTUKAM
npsokd. C 1eapl0 yCTpaHEHHMS WM CHUKEHHUS HEPOBHOTHI, BO3HUKAIOIIEH TpHU
HaMaTbIBAaHMUM TNPSOKM Ha I[0YaTOK NPUMEHEHO MEXAHWYECKOE€ KOMIAKTHOE
yctpoiictBo RoCoS ¢gupmer Rotorcraft (ILBeitiapust). B pesynbraTe nmpakTuiecku
JOCTUTHYTO COBIIAJICHUE KPHUBBIX PpACTSKEHHS, CJIEJOBAaTEIbHO, YCTPaHEHa
BHYTPEHHSISI HEPOBHOTA M0 MEXAHUYECKUM XapaKTEPUCTUKAM, KOTOPasi BOBHUKAET
npu (opMHUPOBAHUU OJTHOTO TIOYATKA, YTO BUAHO HA puc.12 0.
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a)
a) oObIYHAas pspKa; 0) MeXaHUUYECKasi KOMITAKTHAs Mpsbka. 1-HOCHK, 2-THe3/10, 3-TeNo mavaTka.

Pucynok 12.KpuBble pacTs:KeHHsI: HA Pa3JMYHBIX YYACTKAX HAMATbIBAHUSA
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Ha puc.13 nokazaHbl KpHUBBIC PACTSDKEHUS OOpA3lOB MPSDKH, MOJYYEHHBIX C
MIOMOIIBI0 KOMITAKTHBIX YCTPOMCTB MEXAHMUYECKOTO W MTHEBMATHYECKOTO JEHCTBUS. B
pe3ynbTaTe CPABHEHUSI YCTAHOBJIEHO, YTO MEXAHMYECKOE KOMITAKTHPOBAHUE BOJIOKOH
MMPEBOCXOJIUT  IMHEBMATUYECKOTO KOMMAKTUPOBAaHWA MO  TMOKA3aTeIl0  YCHIIUA
PaCTSKEHUS, T.€. TI0 HANPSKEHHO-1€(POPMUPOBAHHOMY COCTOSTHUIO TIPSIKU.
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1-mMexanuyeckoe, 2-MMHeBMaTHYE€CKOEe KOMIIAKTUPOBAHUE
Pucynok 13. KpuBble pacTsizkeHusi KOMIAKTHOM MPSIZKM IBYX CIIOC000B
KOMIIAKTHPOBaHUSA

./
/

B maron rnaBe no teme «@oOpMHpPOBaHHE, CTPYKTYpa U MeXaHM4YeCKHUe
CBOMCTBA NPSI’KU IMMHEBMOMEXaHUYECKOI0 MPSAACHUNA» OIUCHIBAIOTCA TEOPETUKO-
AKCIIEPUMEHTAJIBHOE UCCIIEIOBAHNE HA THEBMOMEXAHUYECKOM MPAAUIBHON MAlIHE.

N3BeCTHO, UTO HA THEBMOMEXAaHUYECKOU MPAAUIBHON MAIIMHE OCYLIECTBIISIOTCS
MIPOLIECCHl AUCKPETU3ALMS MMUTAOMIETO MPOAYKTa C LEIbI0 MOJYYEHHUS! JTUCKPETHOTO
MOTOKa BOJIOKOH, TPAHCIOPTHUPOBAHUE JMCKPETHOIO IMOTOKA BOJIOKOH, LMKIMYECKOE
CJIOKEHHE JIMCKPETHOrO IOTOKAa BOJIOKOH, ()OPMHUpPOBAHHE TMPSKU - KPy4YeHUE U
HaMaTbIBaHHE NMPsHKA. KaKIbIN U3 3TUX TEXHOJOTMYECKHUX MPOLIECCOB MOXKET BIIMATH HA
(U3UKO-MEXaHUYECKHe  CBOWCTBA MpshKU. [loaToMy  MpoOBEACHBI  TEOPETHUKO-
AKCIIEPUMEHTAIILHOE MCCIIEIOBAHUE ATUX IMPOILIECCOB, KOTOPOE PACCMATPUBAET SIBJICHUS
B 30HE NMUTaHUA W AUCKpPETH3aluu NpoaykTa. [lo pesynbraram 3TOro MCCIEI0BaAHUA
Obl1a pa3paboTaHa M 3alaTeHTOBaHa KOHCTPYKIUS YCTPOWMCTBA JJIsi JTMCKpPETH3allUH,
KOTOpPO€ CHOCOOCTBYET YIIydIIeHHIO J(PQPEKTUBHOCTH TIpoIecca JUCKPETU3AIUH
MUTAIOIIETO TPOAYKTa, Onarojaps KOTOPOMY YIIYYIIAeTCs CTPYKTypa TMOJIydaeMoi
npsbxu. Jlanee uccnenoBaH nmpouecce TpaHCIOPTUPOBAHKS IUCKPETHOTO IMMOTOKA BOJIOKOH
710 skeno0a MPSAUILHON KaMephl U ONPeNeieHbl (PAKTOPhI, BIUSIONINE HA TPACKTOPHIO
JBIKECHUS TUCKPETHOrO BOJIOKHA. KOoOpauHaThl TpaeKTOpUM JBHUKEHHUSI JUCKPETHOTO
BOJIOKHA OompeiesieHbI o opmyre (4) u moka3zaHbl Ha puc. 14.

Inl, +/12-12 )~ Inl
)

- KOO(PPUIIMEHT TPEHHsI BOJIOKHA O BHYTPEHHEH MOBEPXHOCTH MPSAUIBHON KaMephl,
fr- yros HakjoHa COOpHOM MOBEPXHOCTHU MPSAIUIILHON KaMepbl, Tpajl. 45
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Huametp npsauinbHOl kKamepsl 1-34 Mm, 2-54 mm, 3-66 Mm.
a) MOJIOKCHHE BOJIOKHA; 0) pa3BepTKa MOBEPXHOCTH KaMepPhI
Pucynok 14. /[BuskeHune BOJIOKHA HA COOPHOI MOBEPXHOCTH NPSIAUILHOM
KaMepbl

VY CTaHOBIJIEHO, UTO Ha TPACKTOPHUIO IBMXKEHUS BOJIOKHA KPOME TUAMETPA U yIJia
HakKJIOHa COOPHOW MOBEPXHOCTU MPSAIUIBLHONM Kamepbl OKa3bIBA€T CYIIECTBEHHOE
BIIMSIHUE Tak>Ke€ COOCTBEHHBIC KOJICOAHUS MPAIUIBHOW KaMephl, YTO OIPECICHO B
pe3yJbTare MOJEIMPOBAHMS C IOMOIIBIO KOMIIBIOTEpHON mporpaMmbl «Inventor
Professionaly». Pe3ynbTaThl MomenupoBaHus NpUBEICHBI Ha puc.l5 u ompegencHa
MaKCHMaJIbHasi 4acTOTa COOCTBEHHBIX KOJIEOAHMM, MO KOTOPHIM YCTaHABIMBACTCS
Mpefea 4YacTOThl BpallleHWs MNpaaWibHOW Kamepbl. [lo HuM  ompezneneHa
MaKCUMaJIbHas 4acTOTa COOCTBEHHBIX KOJICOAHUN KaMep pa3IuYHbIX THAMETPOB.

JIBuKEHME BOJIOKHA M0 Pa3IMYHBIM TPACKTOPUSIM Ha COOpPHOM TOBEPXHOCTH
NPSAWILHON KaMepbl HEM30EKHO BIMSET HA CTPYKTYPY BOJIOKHUCTOM JICHTOYKU U
CJIEIOBATENIbHO Ha CTPYKTYpy HOpsbku. AHrimiickuil yuensiid JK.B.C.Xepn cTpykrypy
ITHEBMOMEXAHUYECKON TMPSOHKU JIEIUT HAa TPU BHUAA M paccMarpuBaeT €€ Kak
HEJIOKpYYCHHas1, TUIOTHAs U TIEPEKPYUCHHAS TpsiKa.
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Pucynok 15. Pacnipenesiennie 4acToT COOCTBEHHBIX KOJIEOAHNH
NPSAWIbHBIX Kamep 46
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B pesynbrate comocraBieHusi crpyktyp npsoku no  JK.B.C.Xepn wu
A.I'.CeBocThsIHOBY, B pa0oTe Mpeaio’keHa yCOBEPIICHCTBOBaHHAs (hOpMyJia IIUPUHBI
BOJIOKHHMCTOM JIEGHTOUKH, 0OecrieunBaromie popMupoBaHue TIIOTHOU CTPYKTYPhI MPSHKU
(b,) B 3aBHCHMMOCTH OT 4YaCTOTBl BpAICHUS MNPSIUILHON KaMepbl M C Y4EeTOM
ko3 Purmenra 3axsara (5).

1000-v, (5)

nJ@-K,)- 1+( Pa Yy JZ

b, =

8920,8-n, - JL-K,) [T -K,

b, - IMPUHA JIEHTOYKH, 00ECIICUNBAIOIIAs TTIOTHYIO CTPYKTYPY NPSDKUA, MM;
N, - 9aCTOTa BPALIEHUS IPAAUILHOM KaMEPBI, MUH 1,

V, = CKOPOCTb BBIITyCKa IIPSKU, M/MUH;
P4 - TWIOTHOCTh MaTepUaa, MI/MM>,
K, - ko3 puLreHT 3axBara,

T- JIMHEHHAS MJIOTHOCTH IIpsKHU, TCKC.

Cnengyer OTMETUTB, YTO CTPYKTypa IpsDKU WU3MEHSETCS B 3aBUCHMOCTH OT
BBIIIENPUBEACHHBIX NapaMeTpoB. [IpoBeneHbl 3KCIEPUMEHTAIBHBIE HCCIEA0OBAHMS
[0 ONpPEACNICHUIO BIMSHHUS MapaMeTpOB MNPAIUIBHON Kamepbl Ha (U3HKO-
MEXaHUYECKHUE CBOWMCTBA NPSHKU. YCTAaHOBJIEHO, YTO C YBEJIMYEHHEM YaCTOTHI
BpalICHUS NPSAWIBHON KaMepbl IIMPHHA BOJOKHUCTOM JIEHTOYKM YMEHBINAETCS 32
CYET IOBBIIICHHS IUIOTHOCTH BOJIOKOH. braromaps 3ToMy COOTBETCTBEHHO
U3MEHAIOTCSI M TOKa3aTelld MEXaHWYECKHMX CBOMCTB MpPsDKU. 31eCh, OE€3yClIOBHO,
MPOSIBJISIETCS.  BJIMSIHUE  YBEJIIMYEHUS PAJUAIBbHOTO HANpPsDKEHHUS  BCIENICTBHE
YIUIOTHEHUSI BOJIOKOH, KOTOpoe yuuTbiBaeTcs B uccnenoBanusax K.B.C.Xepn. s
MCCJIEIOBAHMS BIMSHUS AMAMETPAa M YacCTOTHl BpAILEHUS MNPSIUIIBHON Kamepbl Ha
HANpPsDKEHHO-1e()OPMUPOBAHHOE ~ COCTOSIHME ~ ITHEBMOMEXAHWYECKOW  MpPsDKU
IIPOBEJIECHBI ONBITHI, MO pe3yibTaTaM KOTOPBIX YCTAHOBJIEHO, YTO C YMEHBIIECHHUEM
AraMeTpa MpsAAIbHON Kamepbl fedopMalius NpsykKid YBETUUUBAETCS, a HAMPSKEHHE
YMEHBIIAETCS, 4YTO OOBSICHSAETCS HaIpPSKEHHO-I€(POPMUPOBAHHBIM COCTOSITHUEM
BOJIOKHA B CTPYKType npsbku. Hapsigy ¢ monoxkutenbHbIM 3()@PEKTOM yBETUUECHUS
YacTOThl BpalICHUs NPSAWIBHONW Kamepbl CYIIECTBYET M OTPULATENIBHOE BIIHSIHUE,
KOTOpOE€ IMPOSIBIISIETCS B IOBBILIEHUM HEPOBHOTHI NPsDKM MO cBoWcTBam. [l
yCTpaHEHUs] 3TOr0 BIMAHHUA B pPabOTe MPEUIOKEHa KOHCTPYKTOPCKOE peIIeHHE
MPSKEBBIBOJIHOTO YCTPOMCTBA, KOTOPOE almpoOMpPOBAHO HA MPEANPUATUU U MOIYyUYEH
naTteHT. Takke MPOBENEHbl OMBITHl MO YJIYUYIIEHUIO TOKa3aTeled MEeXaHHUYeCKUX
CBOMCTB TMHEBMOMEXAHMYECKOW TMPSKA C MPUMEHEHHEM MPsHKEBBIBOJIHOIO
ycTpoiictBa. C TpPUMEHEHUEM TMPEUIOKEHHOTO MPSHKEBBIBOJHOIO YCTPOWCTBA
HEPOBHOTA MO MEXAHWYECKUM XapaKTEPUCTUKaM OOpa3LOB OINBITHOW MPSHKH WMEET
MEHblIIee 3HaueHHe. Jlopa3pbIBHbIE KPHBBIE HMEIOT MEHBIIYIO PaCCESIHHOCTb, a
TaK)Xe€ TOYKU pa3pbiBa PACHOJIO0KEHBI KOMIIAKTHO 110 CPABHEHHUIO C OOBIYHOM MPSIKEN,
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YTO IIOKAa3bIBACT OOJIBIIYI0 POBHOMEPHOCTb I10 TOKA3aTeNsIM MEXAaHUYECKUX
XapaKTEPUCTHK. JTO  TMOATBEPXKAACT IPEUMYIIECTBO IPUMEHEHHS  HOBOIO
IPEIOKEHHOTO TPSKEBBIBOJIHOTO YCTpoMcTBa. TakuMm 00pa3oMm, B pe3ysbTare
DKCIEPUMEHTAIIBHBIX ~ HCCJICIOBAHMM  YCTAHOBJIEHBl  TEXHOJOTHYECKHE W
KMHEMaTu4deckue (akToppl, BAMSIONIME HA  HAMNPSHKEHHO-ASPOPMHUPOBAHHOE
COCTOSIHHE€ ITHEBMOMEXAHUYECKON MpsKH, KOTOPOE HEOOXOJWMO YUYHUTHIBATh IMpHU
IIPOTHO3UPOBAHUM U OLIEHKE €€ MEXaHUYECKUX II0Ka3aTeleH.

B Xxome BHeOpeHMs ~pe3ynbTaTOB  IPOBEACHHBIX  MCCIEJOBAaHUM  Ha
OPEeIIpUATHAX 32 CYET MOBBILICHMS IOKazareiaed (PU3MKO-MEXaHMYECKHX CBOWCTB
MPSDKU MOJTydeH SKOHOMUYecKuit 3G ekt 198,8 cyM Ha OJIMH KT KOJIBIIEBOM MPSKH, U
151,1 cym Ha OJIMH KI' THEBMOMEXAHUYECKOU TTPSIKU.

3akJIoueHue

1. Ha ocHOBaHMYM HW3y4Y€HHS] HAYYHBIX UCTOYHUKOB YCTAHOBJIEHO, YTO METOJBI
U KpUTEpPUM OICHKH TMOKa3zaTeJeil MEXaHWYECKUX XapaKTEPUCTUK MPSIKU
COBEPIICHHBI, HO B3aUMOCBSI3b MEXAHUYECKUX CBOMCTB CO CTPYKTYpOW MPSHKU U C
ycioBusiMu €€ (popMHUpOBaHMST HaydHO HE OOOCHOBaHa. Takke HE pacCMOTpEHa
3aBUCUMOCTH CTPYKTYPBI MPSDKU OT TEXHOJIOTHUECKUX M KUHEMAaTUYECKUX (PaKTOPOB,
a CrHocoObl CHIKEHHUS TMOTEPH KPYTKH, METOJbl PETrYJIUPOBAHMS IUIOTHOCTH U
YVIOpaBJICHUE CTPYKTYPOH MPSDKH B UCCIICIOBAHUAX HE pa3paboTaHBbI.

2. B pe3ynbpTare cpaBHUTEIBLHOIO aHAIN3a HayYHBIX UCTOYHUKOB OMpEaesieHa
OCHOBHAs Hay4yHas Mpo0seMa, KOTopasi 3aKJII04aeTCs B UCCIECIOBAHUN MEXaHUYECKUX
CBOMCTB MPsDKM C YU4E€TOM IMapaMeTpoB (POPMHUPOBAHUS, YCIOBUM €€ CTPYKTYpPHOIO
W3MEHEHUS! Ha OCHOBE TEOpUU YIPYTrOCTH U B Ppa3pabOTKE PEKOMEHIAIMHA TI0
YOPaBICHUIO CTPYKTYpPOMl C LEJIbI0 YIYYIIEHHUS TOKa3aTeled MEXaHUYEeCKUX
XapaKTEPUCTHUK MOITYyYaEMOU MPSKHU.

3. B pesynbpTare aHanu3a HU3BECTHBIX MOJCJIECH paguaibHOTO MPUBEICHHOTO
HaMpsOKEHUST MPsDKU YCTAHOBJIGHO, YTO OHHM MPUEMIIEMBI 70 OMPEACICHHOTO YIija
Kpy4deHHUs, TaK KaK HE YYMUTHIBAIOT KOOPJAMHATHI PACIOJIOKEHUS BOJOKOH B
MONEPEYHOM CEUEHHUM MPsHKM, OCEBOE HANPSHKEHUE U M3MEHEHUE J10JIeH
Pa3phIBAIOIIMX U TPOCKATH3BIBAIOIIUXCS BOJIOKOH, B CBSI3M C 4YeM, pa3paboTaHa
YCOBEpIICHCTBOBAaHHAs MOJIE€Nb, KOTOpas MpuemsieMa Jid BCEX 3HA4YEHUM yria
KpYy4eHUS.

4. Ha ocHOBaHMM HCCIeOBaHUs JepopManvi TpsSKU C Y4ETOM YIPYro U
YIOPYro-miaacTUYecKoro JeGopMHpoBaHUs BOJIOKOH YCTAHOBJICHA 3aBUCHUMOCTH
CPEIHETO HAIpPSOIKEHUS TPSDKH OT Me(OopMUPOBAaHMS BOJIOKHA, KOTOpask MPHU MaJIbIX
3HAQYEHUSAX JUCIIEPCHUM UMEET HEJIMHEWHBIA XapakTep, a ¢ POCTOM JUCIEPCUM ITa
3aBHCUMOCTb CTAHOBUTCS JINHEMHOM.

5. B pesynbraTte npumenenus mojenu KenbBuHa ¢ nmepeMeHHBIMU 110 BPEMEHU
napamMeTpaMu HayyHO OOOCHOBAaHO, YTO Yy KOMIIAKTHOW NpPSDKM MIHOBEHHBIA U
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JUIMTEJIBHBIA MOJYJIM YIPYTOCTHM HECKOJIBKO IIPEBBIIIAIOT AHAJIOTUYHBIE MOJIYJIN
OOBIUHOM MpsIXKHU, a MapaMeTp BSI3KOCTH, XapaKTEPU3YIOUIUI YMEHBLICHUE MOIYJIs
YIPYrOCTH UMEET HU3KHE 3HAYEHUS, YEM OOBACHSAETCS MOBBIIICHUE MEXaHUYECKUX
XapaKTEPUCTUK KOMIIAKTHOU MPSIKU.

6. YcraHoBiieHO, UTO JMHAMUYECKOE BIMSHHUE Ha yroJl OpUeHTauu (I0BOpOTa
MOTNIEPEYHOT0 CEYEHMS) HUTH OKA3bIBAETCS B OOJIBIIEH CTENEHU HA KOPOTKOM OTPE3KE
U YroJ UMEET KoseOaTeNNbHbIN XapakTep, a Ha JUIMHHBIX OTpe3KaX 3TO BIUSHUE UMEET
HOCTOSTHHBIN xapaktep. KosiebaTenbHblil XapakTep pacipeieiaeHusl yrila OpueHTaluu
ABJISIETCSI HCTOYHUKOM CTPYKTYPHOU HEPOBHOTBI HUTH.

7. B pe3ynbTate NpUMEHEHUS! TMIOTE3bl TUIOCKUX CEYEHHUW M THnoTe3bl JIsBa
IIOJYyYEHbl YPAaBHEHUS, OIMCHIBAIOIINE PACIPOCTPAHEHUE HEJIMHEMHBIX BOJIH
nedopmanmu.  OnpeneneHsl  yCIOBHS — paclpOCTPAHEHUS  YEAMHEHHBIX  BOJH
(CONUTOHOB) M YCTAHOBJEHO, 4YTO C POCTOM MapaMmeTpa, XapaKTepU3YIOLIEro
Aaucrepcuu, GOpMbl COJTUTOHOB CTAHOBSITCS O0Jiee MOJIOTMMHU, a C POCTOM IapameTpa
¢bopMa BTOpPOro THUINA COJMTOHA CYIIECTBEHHO M3MEHSETCS U OHAa CTaHOBUTCS
ITOJIOKUTEIIBHOM.

8. YcraHoBIEHO, YTO Ha CTPYKTYpY M MEXaHMYECKHE CBOMCTBO MPSKU
OKa3bIBAIOT BIIMSHHE YacTOTAa BpALICHUS BEPETEHA W YHCIO KpY4YeHUH (KpyTKa)
npsoku. C yBEJIMYEHUEM YacTOTHI BpPALLICHUS] BEPETEHA 10pa3pbIBHAS HArpy3Ka MpsKA
MOBBILIAETCS, a AePOopMalys MPSKU NPU PACTKEHUH YMEHbBILIAETCS.

9. DKCneprMEHTalbHO YCTAHOBJIEHO, YTO KPUBBIE PACTSKEHHsSI 0Opas3loB M3
Pa3JIMYHBIX YYacTKOB OJHOIO II0YaTKa KOJIBLEBOW IIPSHKM HE COBIIAJAIOT, YTO
IIOKA3bIBAET HEPOBHOTY MO €€ MEXaHWYEeCKUM Xapakrepuctukam. Ilyrem
KOMIIAaKTPUBAHUS BOJIOKOH C TMOMOIIBK) MEXAHUYECKOTO KOMIAKTHOTO YCTPOWCTBA
JOCTUTHYTO COBMEUICHHE KPHUBBIX PpACTSKEHUs, Ojarojaps 4YeMmy YyMEHbIIECHa
BHYTPEHHSIS1 HEPOBHOTA 110 MEXaHUYECKUM XapPAKTEPUCTUKAM.

10. Omnpesenena Ha MPaKTUKE 3aBUCUMOCTH J€(hOPMAIIMOHHBIX XapaKTePUCTUK
IpPsSOKA  OT YacTOTHl BpAIECHHS NPSAWIBHOW KaMepbl M YCTAHOBJIEHO, YTO C
YBEIIMYEHUEM YaCTOTHl BpALICHUS MNMPAAWIBHOM KAMEPBI CONPOTHUBIEHUE NPSIKU K
PACTSKEHUIO TOBBIIIAETCA, a AedopMalusl MPSKU YMEHBIIAETCS, YTO CBSI3aHO C €€
CTPYKTYPHBIM U3MEHEHUEM.

11. Ha ocHoBe aHamn3a KpHUBBIX PacCTSKEHHsSI B 3aBUCUMOCTH OT JHaMeTpa
NPSAAUIBHOM KaMepbl OIPENENIEHO, YTO CTPYKTYPHOE CTPOEHHE ITHEBMOMEXAaHU-
YECKOM IIPSDKM, IOJYYEHHOW Ha NPSAAUIBHOM KaMmepe C MEHbIIUMM JIHaMETpOM
COJIEPKUT MEHbIIIEE YUCIO CTEP>KHEBBIX U OOJIbILIEE YMCIO OOBHUBOYHBIX BOJIOKOH. B
pe3yabTare ONPEACIIEHO Ha NPAKTHUKE, YTO COINPOTUBIICHHE K PACTSIKEHUIO UMEET
MEHbIIIee, a pa3phIBHAsl HArpy3Ka UMEET O0Jiee BHICOKOE 3HAUCHHE.

12. B pe3ynbrare NpoBEAEHHBIX SKCIIEPUMEHTOB C IPUMEHEHUEM YCTPOMCTBO
YIOPYTroro HHUTENPOBOJIHMKA, AOCTUTHYTO CHMIKEHHE II0KA3aTesIe HEPOBHOTHI IIO

MEXaHUYECKUM XapakTepucTukam 10 63%. IlomyuyeH mareHT Ha yCTPOMCTBO
(FAP 01059).
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13. DOxonomuueckass A(PPEKTUBHOCTb OT  BHEIPEHUS  PE3yJIbTaTOB
JUCCEPTALIMOHHON paOOTHI:

- B ycnoBusix OO0 «Uztex Shovoty» (r. IlloBoT) mpumeneH pa3zpaboTaHHBIN
MPOTPAMMHBIN TPOJYKT U OMNPEAEICH COCTAaB KOMIIOHEHTOB, 00ECIEYMBAIONIUI
MOBBIIIIEHNWE KAaTErOpUH KadyecTBa MpsDKU. B pesynbrare oxugaeMas 5JKOHOMUYECKast
3G ()EKTUBHOCTS TPSAWIBHOTO Tpeanpustrs MomHocTeio 5000 ToOHH B TOX
coctapisieT 994168 Thics iy CyMOB Ha OJTHOM KOJIBIIEBOM MPSAUIBHON MaIllMHE MAapKU
G35 unmm 198,8 cyma Ha oJiuH KT KoJsblleBoM npsku (akT oT 30.06. 2014r.);

- B ycuoBuix OOO «Elite Stars Textile» (r. Xomxkainan) mnpuMEHEHO
pa3pab0TaHHOE HUTENPOBOJAIICE YCTPOUCTBO HA MHEBMOMEXAHUUYECKOU MPSIUIIb-
HOU MammHe Mapku TQF-268 u 1oCTUTHYTO yMEHbIIIEHHE HEPOBHOTHI IO CBOMCTBAM
npsbkd. B pesynbTare oxkupaemasi SKOHOMHYeCcKass A(PEKTUBHOCTh MPSAUIBHOTO
npeanpusaTis MomHOCThI0 S000 TOHH B roj coctaBisaeT 755664 Thicsund CyMOB Ha
OJIHOM MHEBMOMEXAHUYECKOM MpsAaniabHON MamnHe Mapku TQF-268 wnu 151,1 cyma
Ha OJIMH KT THeBMOMeXaHu4yeckou mpsiku (akT ot 30.06. 2014r.).
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INTRODUCTION (Abstract of doctoral dissertation)

Topicality and demand of the subject of dissertation. Expanding the range
of yarns of one of the products of the textile industry in the world and an intense
increase in demand for them led to the improvement of the equipment and carry out
technological processes. There was a need to identify all factors that affect
manufacturing processes of yarn, analysis and finding appropriate solutions. In order
to meet the inevitable demands of the market along with the technological quality it is
necessary to pay attention to the quality of the yarn. This situation was the basis for
the development of new scientific and practical approaches of scientists in the textile
industry.

After gaining independence, Uzbekistan's textile industry as a whole industry
developed consistently and vigorously, the companies have been equipped with most
advanced equipment and technology advanced firms of the developed countries. As a
result, with every passing day increases the amount of finished production of
competitive products from cotton fiber - Textile raw materials, which growing up in
the country. In this direction, it is of particular importance in the manufacture of
cotton yarn, which is the technological and consumer quality meets international
standards.

Production of yarn in spinning mills of the republic is mainly carried out in the
ring and rotor spinning machines.

Recently, as a result of a sharp increase in the spinning speed is increased with
machine performance and quality indicators produced vyarn deteriorated, i.e
irregularity on its structure and properties is increased with. As a result, the quality of
products made from the yarn and thus its competitiveness in the global market
declines. In order to eliminate these shortcomings and improve the competitiveness
of manufactured textile products in the prediction and evaluation of mechanical
properties of yarn is necessary to take into account factors such as the technological
process of spinning, which affect the structural changes of the yarn.

At the present time to ensure the competitiveness of yarn produced in the
spinning mills in Uzbekistan and improves its image in the global market. It is
necessary to investigate the features of technological processes carried out at high
speed, to determine the relevant factors and take them into account in the
development of scientific bases of predicting and evaluating the mechanical
properties of the yarn, and define their solutions in practice is one of the issues of the
day in the textile industry and the urgency to solve it justifies the present study.

The present work is focused on performance of the problems followed from the
resolution of the President of the Republic of Uzbekistan under number UP-4707
from March 4, 2015 "On the Program of measures for structural reforms,
modernization and diversification of production for 2015-2019 years" defined the
priority directions of structural transformations, modernization and diversification of
industrial production for the 2015- 2019 years, including the improvement of the
commodity structure of the textile and leather and footwear industry through the
production, on the basis of deep processing of local raw materials in demand in the
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global and domestic markets competitive and semi-finished products, including yarn-
dyed fabrics, tanned leather, knitwear, garments , footwear and leather goods.

Compliance of research to the main priority directions of development of
science and technologies in the Republic. The thesis was conducted in the
framework of the State program of projects and meets the priorities:
F-1 «Mathematics, Mechanics and Computer Science»; SRP-15 «Creation of
methods of control and measurement tools and standards of instruments,
equipment, machinery, science volumetric, competitive, highly productive, export-
oriented technology for the production, transport, agriculture and water
resources»; SRP -3 « Energy, resource saving energy, transport, mechanical
engineering and instrument.

International review of scientific researches on the theme of dissertation.
A number of research projects to assess the mechanical properties of the yarn based
on its structure and expand the range of the new yarn are held higher education and
research institutions in the world. University of Manchester, Manchester
Metropoliten University (UK), Ghent University (Belgium), the State University of
North Carolina (USA), the University of Donghua, National Taipei University of
Technology (China), the Institute of Textile and Design, Kawashima Textile Institute
(Japan), South Indian Association of Textile Research (India), Istanbul Technical
University (Turkey), Moscow Textile Institute, the lvanovo Textile Academy
(Russia), as well as for improving the spinning foreign engineering firms Zinser,
Schlafhorst (Germany), Rieter (Switzerland), Marzoli (Italy), Lakshmi (India),
Toyoto, Murata (Japan), Jingwei (China)

Recently, in the direction of the research obtained important, in particular, the
following scientific results: Development of scientific bases of spinning of textile
fibers as a result of studies on the improvement of spinning machines, expand their
technological capabilities, the development of new technologies; created new,
differing in the structure of the assortment of yarn; The optimal, i.e, effective
parameters of the spinning process for the production of yarn; on the ring spinning
machine created new types of yarn such as a compact, modified, Siro, Solo, Stretch;
recommended ways to improve the quality of the yarn on the basis of improving the
process of torsion, the use of different methods of producing yarn and additional tools
and mechanisms.

Currently under priority research works on creation of resource-saving
technologies, performance management of physical and mechanical properties of the
yarn based on the prediction and assessment of performance of its mechanical
properties, the choice of composition of the components of the fiber mixture to the
rational use of local raw materials, optimizing the parameters of spinning machines
and production on them as far as possible a finer yarn.

Degree of study of problem. An analysis of the literature found that carried
out a wide range of studies to assess the mechanical properties of yarn and study
work on predicting and assessment parameters of the mechanical properties of the
yarn obtained from the various textile fibers, the study of the relationship between the
performance of fiber and yarn strength and parameters of spinning machines, that is
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spindle speed - torque body tension and yarn breakage it devote their research are
leading scientists of the world as J.W.S.Hearle, W. Oxenham, L.V.Langenhov,
Demet Yilmaz, Fatma Goktepe, X.Shao, Y.Guo and Y.Wang, Y.Zeng, A.Bazu,
D.Rajesh, V.P.Scherbakov, G.I.Chistoborodov  A.A.Stolyarov, H.Alimova,
M.Mukimov,  Q.Jumaniyazov, A.Daminov, S.Khamrayeva, B.Mardanov,
M.Ergashov, T.Mavlyanov, K.Sultanov and etc.

In the research of J.W.S.Hearle, L.V.Langenhov, and V.P.Scherbakov on the
topic of mechanical performance properties of textile fibers are taken into account the
elastic properties of the yarn. A G.l.Chistoborodov investigated considering radial
stress. A.A.Stolyarov assessed mechanical properties of yarn by changing the size
and shape of the twist triangle.

In all the above mentioned works devoted to the prediction and assessment of
the mechanical properties of the yarn parameters studies associated with the influence
of the technological process of spinning almost not carried out.

Link of dissertation with research works are carrying out in the
organization where dissertation performed. Dissertational research has been done
according to the following National State projects such as F1-121 - “Development of
scientific foundations for predicting the strength characteristics of textile yarns and
fabrics of various structures” (2007-2011 yy.), YF-1.00 — “The scientific basis for
improving the quality of the yarn spun at high speeds” (2007-2009 yy.), YA-15-01 —
“Development and support of the operating parameters of rotor spinning machines
providing high quality yarn” (2010-2011 yy.), SRP 3-39 —“ Development of
technology for improving the competitiveness of cotton yarn, produced the ring way”
(2012-2014 yy.), YA3-15 — “The development of the guide of the spinning machine,
which provides a high quality OE yarn” (2014-2015 yy.)

Purpose of research is to develop the scientific foundations for prediction and
assessment of mechanical properties of yarn in view of the methods and features of
the processes of spinning.

For implementation of the set objective, the following tasks of the research
are determined:

analysis and generalization of the results of scientific studies on the spinning

process and evaluation of the factors affecting the mechanical properties of the yarn
taking into account features of technological processes;

changing the structure of the study and modeling of linear and nonlinear
deformation low twist yarn, as well as analysis of the stress-strain state of the yarn
based on the theory of elasticity;

defining zones of structural changes in cross-section, and evaluation of
mechanical properties of the yarn deformed in torsion and the static loading;

study of mechanical properties of the yarn during its dynamic loading and
evaluation of the dynamic behavior of the fiber bundle in the presence of dry friction
taking into account the of structural construction of yarn;
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establishing patterns of formation and distribution of nonlinear waves in
inhomogeneous structural modeling of yarn and its rheology by time with variable
parameters;

investigation of the structural features of formation of the structure of the yarn
and the estimation of parameters that affect the structure and physical and mechanical
properties of the ring and OE yarns;

improvements in the mechanical properties of the yarn by developing of new
designs devices and varying the parameters of the spinning machine;

definition of economic efficiency as a result of research by improving the
performance of physical and mechanical properties of yarn in production.

Object of research cotton fiber, yarn, spinning rotor, fiber ribbon yarn ejection
funnel, ring and rotor spinning machines.

Subject of research spinning process, the parameters of the twist triangle, yarn
structure, deformation, stress-strain state of the yarn, the flow trajectory of the
discrete fibers.

Methods of research. During analyzing the characteristics of technological
processes, structure and mechanical properties of materials used in the yarn-spinning
bases fibrous materials and methods of mechanics strands of mathematical statistics,
resulting in the corresponding results obtained and conclusions defined. The physical
and mechanical properties of the yarn are determined on test instruments in an
accredited certification center at TITLI «CentexUz», as well as devices in the
laboratories of the JV companies such as "Gurlanteks» and «BF Textile». In
processing the results of experimental studies on the measurement of physical and
mechanical properties of the yarns used in the operating system Windows XP, special
programs AutoCAD, Maple, and Inventor Pro.

Scientific novelty of dissertational research is following:

Developed a mathematical model of deformation of the yarn under tension and
torque, taking into account the variability and anisotropy of the mechanical properties
of the yarns by using the theory of elasticity;

Theoretically approved using Kelvin model with various parameters in time to
deterimine deformation of yarn in view of the structural building under its static and
dynamic loading;

Established the dependencies of physical and mechanical properties of the ring
yarn from kinematic and technological modes of operation of the spinning machine;

Achieved ring yarn internal irregularity reduction in stress-strain curve by
reducing the size and shape of the twist triangle;

Determined the possibility of controlling of mechanical properties of OE yarn
by varying the parameters of the spinning rotor;

Proved the validity of the prediction and assesment mechanical characteristics
of the yarn by its stress-strain state under tensile and torsion;

Established the dependence of the width of the fiber ribbon on the rotor speed,
and the rate of capture;
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Developed new devices of the spinning machines to improve condition of the
ring yarn and OE yarn structure formation.

Practical results of research consist in the following:

It is recommended the assessment of indicators of the mechanical properties of
the yarn considering its stress-strain state;

It is implemented by using softwear to identify physical and mechanical
properties of the yarn depending on the properties of the fiber;

It is recommended to use of a compact device to reduce irregularity in terms of
mechanical properties of the yarns produced on the ring spinning machine;

It is implemented advanced open roller in order to improve the sampling
process of the fibers in the OE spinning machine;

It is implemented advanced yarn eject device for reducing irregularity in terms
of the mechanical properties of OE yarn;

A yarn with improved mechanical properties has been used in conductive
clothing fabric.

Reliability of obtained results confirmed the use of the main provisions of
simulation of physical processes in determining the deformation and assessment of
the stress-strain state of the yarn under the influence of tensile force and torque, the
statistical structure of the structural and dynamic loading it, as well as the coherence
of the results of theoretical and experimental studies.

Theoretical and practical value of the research results. The theoretical
significance of the results of the study is to examine the mechanical characteristics of
the yarn under the influence of tensile force and torque, taking into account the
structural changes in its structure in stationary and non-stationary processes.

The practical significance of the results of the research is to determine the
impact of technological and kinematic parameters of the spinning machine on the
structure and properties of the formed yarn. As a result of the compact unit is
achieved decrease internal irregularity, i.e equality of the stress-strain state occurring
tensile ring yarn wound around the various parts of the cob. In practice, it is proved
the possibility of reducing structural irregularity of stress-strain state OE yarn by
applying elastic eject device.

Realization of results. The results of the thesis implemented in following
enterprises of SAC “Uzbekyengilsanoat” (conformation of inculcating act by SAC
“Uzbekyengilsanoat” from 21th March 2015 year Ne IIIC-13-1300): JV «Uztex
Shovot», JV «Elite Stars Textile». Economic efficiency at the spinning mill with
capacity of 5000 tons of yarn per year for a ring spinning machine G35 is
994168 sum a year, or 198.8 soums per kg of ring yarn, and one OE spinning
machine TQF-268 is 755664 soums per year, or 151 1 sum per kg of OE yarn.

Approbation of results of research. Results of the study were tested at more
than 20 scientific conferences, congresses and seminars such as "Modern problems of
gas and wave dynamics (Moscow, 2009); International scientific conference
"Rahmatulinskie read" (Bishkek, 2009), "Textiles, clothing, footwear, personal
protective equipment in the XXI Century" (Mines, 2010-2013), "Modern Problems of
Applied Mathematics and Mechanics: Theory, Experiment and Applications"
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(Novosibirsk, 2011), "Oscillations and waves in mechanical systems"
(Moscow, 2012), International Textile Conference "Textile Machinery,
Manufacturing & Composites” (Germany, 2013).

Publication of results. On the topic of the dissertation was published around
50 scientific papers, including 20 journal articles, including 4 in foreign scientific
journals, received 4 patents and 1 certificate of the Republic of Uzbekistan

Structure and volume of dissertation. Thesis consists of introduction, five
chapters, the conclusion, references around 210, contains of 189 text pages,
65 figures, 9 tables, and 9 appendix.
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THE MAIN CONTENT OF THE THESIS

In the introduction the actuality and demand of the thesis topic, formed the
goal and tasks, also the object and subject of research, given the compliance of
research to the priority orientations of development of science and technology of
the republic of Uzbekistan, substantiated the validity of results; revealed the
theoretical and practical significance of the results; implementation of the research
results; approbation of work, publicity of the results, structure and volume of the
dissertation.

In the first chapter on a theme «Spinning methods and analyses of varying
yarn stucture» the basis of trends of spinning technology development the
spinning ways, particularly the formation and the physical and mechanical
properties of the yarn considered. As a result, it improves the existing spinning
classification and for research ring and OE methods selected. We consider the
structural composition and its influence on the mechanical characteristics of ring
and OE yarns.

The development of predicting and evaluating mechanical properties of
textile fibers, the following scientists have made significant contributions such as
A.N.Soloviev, V.Usenko, A.A.Vanchikov, A.A.Sinitsyn, V.P.Shcherbakov,
G.A.Carnaby, J.W.S.Hearle, L.V.Langenhove, Shao X., Qiu Y., Wang Y., A.Basu
and etc.

The gaps of these studies are that they do not take into account the impact of
technological processes on the changes in the structure and properties of yarn.
From this it indicates that the problem of predicting and evaluating the mechanical
characteristics of the yarn, taking into account its structural change under the
influence of spinning process parameters is an actual problem. Further, to solve
this problem highlights the need of theoretical analysis of the structural
construction, its changes and deformation of the yarn at its various states.

In the second chapter of a theme «Investigation of yarn structure
changing and assessment its mechanical properties under stretching and
twisting» devoted to theoretical analysis of the structure of the structural yarn was
used the theory of elasticity of an anisotropic body, where the mechanical
properties of the yarn are determined by five parameters (Young's modulus of the
first and second kind, Poisson's ratios for the longitudinal and transverse
deformation and the shear modulus), and used to assess the structure of the three
criteria , i.e. the number of twists, product density and arrangement of fibers in the
yarn. Applying the method of the theory of elasticity defined longitudinal
deformation change yarn for different values of Young's modulus, and found that
the radial stress of yarn is linearly dependent on the position of the fibers in the
bundle and defines the conditions of preservation or violation of its integrity. To
describe the structure of an ideal yarn considering as an anisotropic body and the
statistical condition. Applying the method of the theory of elasticity, determined a
change of longitudinal deformation of yarn for different values of Young's
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modulus. It is found that the deformation of the yarn tension reaches a maximum
attachment point, and with increasing deformation of the torsion angle increases.
A comparative analysis of models of prof. JW.S.Hearle and
G.l1.Chistoborodov who proposed to determine the stress-strain state of fibers in
extended and simultaneous twisted yarn. The disadvantages of these studies are
that they do not include location coordinates of the fibers in the yarn cross-section,
and the axial stress fracturing and variations fraction slips fibers. Given these
shortcomings in the proposed dissertation developed model (Equation 1).

Oa

E;&q

=(cos® O —v,, Sin*0) —2v,,. 9 1)

O =

o, - given axial fiber stress, Pa;
¢ - angle orientation of the fibers in the yarn, deg;

Y12t _ Poisson's ratios for the longitudinal deformation of the fiber;

R - The radius of the yarn, mm;

P - The distance from the center of the yarn to the considered fiber, mm;
B - twist angle, deg.

r'=p/R, g=G,/E;¢, G, -Transverse stress effecting to yarn

For determining function g wused models of JW.S.Hearle and

G.1.Chistoborodov and drowed up the graphs as shown in Figure 1.

Comparison of solutions of these models shows that the J.W.S.Hearle’s model is
acceptable to twist angle up to 50° and the proposed model is appropriate for all cases,
which is visible from the graphs in Figure 1, which confirms the validity and
comprehensiveness of the proposed model.
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Figure 1. Distribution of radial stress along stretched yarn
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To estimate occurring radial stress, which is dependent on the twist angle and
value of the coefficient of friction between the fibers proposed Equation 2 by prof.
G.1.Chistoborodov.

(1—gi)sin2ﬂ
2{(';] sin® S +cos® ﬂ}

o, - radial stress between the fibers, Pa;
o, - axial stress fibers, Pa.

o, =0, C0s* B

()

On the basis of Equation 2 and equal tension and friction it is defined the
boundaries of the zones of stretching and slippage of the fibers in the yarn cross-
section (Figure 2). It is found that with increasing twist angle the boundary of zones
stretching and slippage of the fibers in the yarn cross-section varying as it shown in the
graph in Figure 2. It is also found that the radial stress increases with decreasing twist
and complex value a, =/ /4, -L,, and it is may happen either by increasing coefficient

of friction or using of longer fibers in the LOT. Further it is determined the deformation
of the yarn with the elastic and elastic-plastic deformation of the fibers.
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3. 1—a, =0,0002, 2—a, =0,0025, 3—a, =0,015, 4—a, = 0,04
Figure 2. The graphs of the relationship r” =r./R the angle of torsion g for
different values of a:

It is assumed that the yarn consists of many fibers with the relatively same
deformation, but under different efforts. It is depending of that due to the
difference of deformation law for different fibers, stress over the cross section of
the product, when viewed at very small sites will be distributed unevenly, which
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cannot be taken into account and discovered by the elasticity theory and
experimental methods. Therefore, the statistical method of determining the
relationship between stress and strain for various values of the expectation and
variance is used. It was found that decreasing in the dispersion relation becomes
nonlinear. It is also found that the ratio of the average tension on the elastic
modulus of fibers depends on the structural irregularity of yarn by properties
fibers in.

In the third chapter of the dissertation of a theme «Non-stationary
processes in yarn taking into account its structural formation and nonwave
deformation» includes the non-stationary processes, adjusting the parameters yarn
in time. For this first it is studied the rheology of the yarn, as the acting load is
variable in time, which leads to change yarn deformation. It is also considered that
the interaction of fibers with beam can be described by Pendant dry friction. It is
found that the presence of friction between the fiber and the beam leads to
occuring complex wave phenomenon along the fiber, wherein the fiber sections
are formed where its speed becomes zero, and the stress may take the maximum
values. In this case, fiber breakage may occur, leading to destruction of the
structure, and eventually lead to breakage of the yarn. A yarn at its axial loading
takes some time testing the implementation of its internal resources. Therefore,
special importance is the study of the phenomena occurring in the yarn. The test
results obtained from the curves as shown in Figure 3, which show patterns of
changes in deformation by time.
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1- conventional yarn, 2— compact yarn
Figure 3. Change strain gin time t

To evaluate the deformation of yarn in view of its structure, informed
decision-Kelvin model with the time-varying parameters (3)
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nt)é+E@Ms =o, 3)

n - modul velocity, Pa s;

¢ - yarn elongation at break, %;
o, - initial stress, Pa;

E(t)- long elastic modulus, Pa

By applying model defined wvariation yarn deformation in time for
n=n,e0(-A1),E=E[l-kexp(-a.t)] cases at the various dates of 7,(Pa-s), where

B.=05(sek™), =1 as shown in Figure 4.

k=04 k=09
€ £
161 * 1
1.4 / 57
1.2 1 2 o 2
2 4 6
“]_
0.8 )
0.6 J
0.4 5 .
0.2
t, sek t, sek
0 1 2 3 4 5 0 1 3 3 It z
a)
k=04 k=0.9
& e
1_
“]_
0.6 /
1 2 3 0.84 1 5 /
06 + 3
' 0.6 4
0.4 04
0.2 0.2
t, sek t, sek
o i 2 3 4 5 g 1 2 3 iy 5
b)

1-n,=1; 2-n,=2; 3-1,=5; 4-17,=10; a) a,=0; b) a, =1(sek™)
Figure 4. Change strain ¢in time t

According to Kelvin model, a comparative study of the resource of resistance
to stretching and the usual compact yarn. As a result, it found that compact yarns
instant and long elastic moduli are slightly higher than normal yarn similar modules,
and the viscosity parameter which characterizes the decrease in the modulus of
elasticity is low. The results are shown in Figure 4, and the acceptability of the model
Is shown in Figure 5.
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To evaluate the mechanical properties of the yarn, which has considered the
problem of structural irregularity spread yarn twist.
It is found that the changes twist yarn occurs both along the axis and in radial
direction along the radius of the cross section which can be seen in Figure 6 and
Figure 7. Where, 1, - length of the yarn length, mm; U _fiber movement, mm: r, -

the radius to considered fiber, mm
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Figure 6. The distribution of the orientation angle ¢ =u/r to the variable z
(referred to 1,) for two values of the ratio I, /R at r/R=01 and various time
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To solve the problems in the dissertation, it was necessary to investigate
the formation and distribution of solitary waves along the filament. For this in
dissertation the hypothesis of plane sections and hypothesis Love used.

It is considered the case of balancing low-nonlinearity and dispersion of
wave distribution. Occuring the solitary waves (solitons) can be observed in ring
spinning machine, where the form changes of wave occur as shown in Figure 8.
Where, v, v,- the velocity of propagation of impact waves, m/min; b - parameter
characterizes the dispersion of the soliton

0.2
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5 7 O 2 0.3

black—b, =0, red—b,=0.16, blue—b,=0.32, green—b,=0.8
Figure 8. Forms distributed solitary waves in different values ofv, (p),
V2 (q)l and bc
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For damping of solitary waves and eliminate their influence on the structural
composition of the yarn it was developed and patented new device with elastic
material for ring spinning machines and compensating bracket for OE spinning
machines.

In order to confirm the results of theoretical research conducted theoretical
and experimental studies on the ring and OE spinning machines.

In the fourth chapter of dissertational work of a theme «Experimental and
theoretical investigation of structure and mechanical properties of ring yarn»
presents the results of research has been done on the ring spinning machine where
carrying out experimental studies identified technological factors such as the
composition and properties of raw materials, semi-finished conditions of
preparation for spinning, yarn structure forming conditions.

In order to improve the physical and mechanical properties of the yarn has
been developed a software product and get the certificate for it. It is also
conducted experiments on the JV «Uztex Shovot» and received a certificate of
implementation. Besides this identified kinematic factors, i.e. high-speed spinning
machine parameters that also affect on the stress-strain state of yarn.

The studies show that the arrangement of fibers in the yarn is one of the
conditions for forming the structure of the yarn, which depends on the parameters
of the twist triangle. With the reduction of the height of the twist triangle variance
of fiber tension increases, this is a source of additional structural irregularity of
yarn. To eliminate this drawback, i.e. to reduce the dispersion of fiber tension in
yarn a compact device applied. As noted, in many studies on the structure of the
yarn influence twist is dominated. In order to study the effect of the twist on the
structural properties of the yarn structure the experiments were conducted, and the
results of which are shown in Figure 9.

The experimental results confirm the findings of theoretical studies that the
radial stress increasing by increasing twist, the fibers are arranged more densely,
and the friction between them increases. To study the effect of kinematic factors
on the structure and mechanical properties of the yarn carried out experiments to
determine the stress-strain state ring carded yarn with linear density of 20 tex and
low twist (740-780 tpm) as shown in (Figure 10).
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Figure 9. Impact twist on the yarn properties at various spindle speeds

It is observed that by increasing the spindle speed the yarn tensile force is
increased due to the influence of time-dependent processes of spinning. Thus, it
was found that the stress-strain state of the yarn is connected both with a twist
and a spinning speed.
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1-11000 tpm; 2- 12000 tpm; 3- 13000 tpm; 4- 14000 tpm; 5- 15000 tpm
a) 740 tpm; b) 780 tpm
Figure 10. The impact of spindle speed on the stress-strain curves of yarn
at different twist

For confirmation this conclusion, it is conducted experiments on defining
mechanical properties, i.e., change yarn deformation by time. It is determined the
influence of twist number and spindle speed on the deformation of the yarn as shown in
Figure 11.
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To assess the structure and the stress-strain state of yarns of different linear
density experiments were conducted in enterprises "Gurlantex", LLC "Cotton Roady, JV
«Uztex Tashkent», and the curves of the yarn tension in different parts of the winding,
which are shown in Figure 12. Because of the varying speed of the spindle, as well as
change the height of the spinning triangle while winding one spindle the curves diverge
that is a source of inner irregularity on mechanical properties of yarn. In order to
eliminate or reduce internal irregularity arising in the winding yarn on the spindle
applied mechanical compact device RoCoS of company Rotorcraft (Switzerland). As a
result, almost achieved a match-strain curves, therefore, eliminated the internal
irregularity of mechanical characteristics that occurs in the formation of one spindle, as
shown in Figure 12. b. It is also compared curves stretch yarn two ways compaction
(Figure 13), which shows the advantage of mechanical compaction.
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Figure 13 shows the stress-strain curves of samples of yarn obtained by
compact devices mechanical and pneumatic operation. The comparison found that
the mechanical compaction of the fibers exceeds pneumatic compacting in terms
of the tensile force, i.e. on the stress-strain state of yarn.
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Figure 13. Strain curves of compact yarns compacted by two methods

In the fifth chapter of dissertational work of a theme «Formation, structure
and mechanical properties of OE yarn» describes the theoretical and
experimental research on the OE spinning machine. It is well known that on the
OE spinning machine is the sampling process of the supply of the product in order
to obtain a discrete fiber flow, transportation flow of discrete fibers, and cyclic
addition of a discrete stream of fibers forming the yarn - winding and twisting
yarn. Each of these processes can affect the physical and mechanical properties of
the yarn. Therefore, theoretical and experimental study of these processes, which
examines the phenomenon in the feeding area and product sampling, conducted.
Because of this study it was developed and patented construction of the device for
sampling, which improves the efficiency of the supply of the product sample,
whereby improves the structure of the resulting yarn. Next, study the process of
transporting the discrete fibers to flow through a spinning rotor and the factors that
influence the trajectory of the discrete fibers. The coordinates of the path of
movement of the discrete fibers are defined by the formula (4) shown in Figure 14.

i 127 )| @
"o V1-p-ctgp,

u- coefficient of friction between the spinning rotor surface and fiber;
Se-incline angle of the inner spinning rotor, deg.
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Figure 14. Movement of fiber on the inner surface of rotor

It is found that the paths of the fiber in the rotor depends not only from
diameter and angle of the inner surface of the spinning rotor but also from the
rotor frequencies, which is defined as a result of the simulation using softwear
«Inventor Professional». The simulation results shown in Figure 15 and define the
maximum frequency, which set the limit speed of the spinning rotor. According to
this it is determined the maximum rotor frequency of different rotors.

The movement of the fibers along the different paths on the inner surface of
the spinning rotor inevitably effects on the structure of the fiber ribbons and hence
on the structure of the yarn. English scientist J.W.S.Hearle OE yarn structure
divides into three categories and is considering it as loose, dense and over twisted

yarn.
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A comparison of the structure of yarn by J.W.S.Hearle and A.G.Sevostyanov,
the proposed advanced equation for width fiber ribbons providing formation of yarn
dense structure (b;) depending on the rotational speed of the spinning rotor and
subject to capture coefficient (5).

- 1000-v, (5)

n Ji- KX)-\/1+( Pa Yy JZ

8920,8-n, -,/(1-K,) - /T K,

b, - the width of the ribbons providing dense structure yarn, mm;
n, - rotor rotation per minute, min®;

v, - production yarn speed, m/min;

p, - Material density, mg/mm?;

K, - the coefficient of capture;

T - yarn count, tex.

It should be noted that the structure of the yarn varies depending on the above
parameters. An experimental study to determine the effect of the parameters of the
spinning rotor on the physical and mechanical properties of the yarn was conducted.
It was found that an increase in the speed of the spinning rotor the width of the fiber
ribbon is reduced by increasing the density of the fibers in it. Due to this changes
accordingly and mechanical properties of yarn are changing. There is certainly an
effect of increasing the radial stress due to compression of the fibers, which taken
into account in studies J.W.S.Hearle. To investigate the influence of diameter and
speed of the spinning rotor on the stress-strain state of the OE yarn conducted
experiments, the results of which revealed that a decrease in the diameter of the
spinning rotor yarn deformation increases, and the tension reduced, due to the stress-
strain state of the fibers in the yarn structure. Along with the positive effect of
increasing the speed of the spinning rotor exists a negative effect, which manifests
itself in increasing yarn irregularity. To eliminate this effect in the proposed design
new construction yarn ejected device, which tested at the mill and received patent.
The experiments to improve the mechanical properties of OE yarn by using this new
device conducted. The results shown that by using the proposed device the yarn
properties irregularity has less value. Prior discontinuous curves are less scattering
and break points are compact compared with the conventional yarns, which shows it
IS even greater in terms of mechanical characteristics. This confirms the advantage of
using the proposed new yarn eject device. Thus, because of experimental studies
established technological and kinematic factors influencing the stress-strain state of
the OE yarn, which are necessary take into account when predicting and evaluation of
its mechanical properties.

During the implementation of the results of the research on enterprises by
improving performance of physical and mechanical properties of the yarn obtained
economic benefits 198.8 soums per kg of ring yarn and 151.1 soums per kg of OE yarn.
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CONCLUSION

1. The study of scientific literature found that the methods and criteria for
assessing the performance of mechanical characteristics of the yarn is perfect, but the
relationship of the mechanical properties of the structure of the yarn and the terms of
its formation is not enough consecrated. Nor is the dependence of the structure of the
yarn from a number of technological and kinematic (high-speed) factors, and ways to
reduce the loss of twist, and methods of controlling the density of the yarn structure
management studies almost not considered.

2. A comparative analysis of scientific sources to identify the main scientific
problem, which is to study the mechanical properties of the yarn within the
parameters of formation conditions of its structural changes based on the theory of
elasticity and the development of recommendations for the management structure in
order to improve performance of mechanical characteristics of produced yarn.

3. The analysis of known models radially reduced stress yarn revealed that they
are acceptable to a certain torsion angle, as it does not take into account the location
coordinates of the fibers in the cross section of the yarn, the axial strain and change in
proportion tearing and slipping of the fibers, and therefore, developed an improved
model, which is acceptable for all values of the angle of torsion.

4. On the basis of the study yarn deformation taking into account the elastic
and elastic-plastic deformation of the fibers, the dependence of the average stress of
yarn depending of the deformation of fiber, which for small values of the dispersion
Is non-linear, and with by increasing of this dispersion this dependence becomes
linear.

5. As a result of Kelvin model with variable parameters by time established
that compact yarn’s instant and long elastic modules are slightly higher than normal
yarn’s similar modules, and the viscosity parameter which characterizes the decrease
in the modulus of elasticity is low, which explains the increase in the mechanical
characteristics of compact yarn..

6. It is found that the dynamic influence on the angle of orientation (rotation of
the cross section) yarns is largely a short length and the angle is oscillatory, and the
long length of this effect is permanent. The oscillatory nature of the distribution of
the angle of orientation is a source of structural yarn irregularity.

7. As a result of the hypothesis of plane sections and hypotheses Love
obtained equations describing the distribution of nonlinear waves of deformation
defined conditions for the distribution of solitary waves (solitons), and found that
with the growth of the parameter characterizing the dispersion form solitons become
flatter, and with the parameter form of a second type soliton varies considerably and
it becomes positive.

8. It is found that the spindle speed and the number of twists (twisting) of yarn
influence on the structure and mechanical properties of yarn. By increasing of spindle
speed the before yarn breaking load increases, and deformation of yarn in tension
decreases.

9. It is established experimentally that the stress-strain curves of samples
taken from different parts of the cob ring yarn do not match, that is the source of
mechanical properties irregularity of yarn and by compacting fibers and using a

72



compact unit a tensile curves alignment is achieved, whereby for reduced internal
irregularity mechanical characteristics.

10. The dependence of the stress characteristics of the yarn from the spinning
speed of rotors and found that with the increase in speed of the rotor the yarn
resistance to stretching increases and deformation of the yarn is reduced, due to its
structural changes.

11. By analyzing the stress-strain curves depending on the diameter of the
spinning rotor shown that structural structure OE yarn obtained at a spinning rotor
with the smaller diameter comprises a minimal number of inner fibers and more
external fibers, whereby the resistance to stretch is minimal, and the breaking load is
higher value.

12. As a result of experiments using elastic guide achieved dercreasing
irregularity of mechanical characteristics up to 63%. It is received patent for new
device (FAP 01059).

13. Cost efficiency of implementing of the results of the research are the
following:

Ltd. under «Uztex Shovot» (city Shovot) used developed software product and
determined the composition of components improving yarn quality category. As a
result of the expected cost-effectiveness of the spinning mill capacity of 5,000 tonnes
per year of 994168 million soums on a ring spinning machine brand G35 or 198.8
soums per kg yarn ring (Act of 30.06. 2014).

In a company «Elite Stars Textile» (city Khojeyli) used a new yarn eject device
on the OE spinning machine TQF-268 and achieved a yarn irregularity reduction in
properties. As a result of the expected cost-effectiveness of the spinning mill capacity
of 5,000 tonnes per year of 755664 million soums for a rotor spinning machine brand
TQF-268 or 151.1 soums per kg of rotor yarn (Act of 30.06. 2014).
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