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JTOKTOPJIMK TUCCEPTALIMSICU AHHOTALIMSICA

Juccepranuss MaB3yCHHHMHI J0J13apOJMIru Ba 3apypusitu. JaBiatnmus
TOMOHUJAH TYKUMauWJIMK CAHOATH OJIAUra KyMWiIraH MyXUM Basudanapaan
OMpu TYKUMAuWIMK  MaxCyJOTJIapuUHU KaxoH Oo30piapujga MycTaxkaM y3
YpUHJIApUHU TONHUIIMIAa  HAPUIINO, UKTUCOAMETH KUXATUAAH  PUBOKIAHTaH
MaMJIaKaTaap KaTopura KHPHUIIHMAA XHMCCa KYIIMIIIAH HOOpaTmup. Y30eKHCTOH
PecnyOnukacu Ilpesupentn HWcnom KapumoB Tabkugina® yTranmapuiex:
“buprHun HaBOaTga EHIWI, TYKMMAYMWIMK Ba O3MK-OBKAaT CaHOATHAA IaxTa
TOJIACH, OOIIKAa KHUIUIOK XYKaJUT'M MaxCyJOTJIApW Ba XOMAallE peCcypCIapyuHU
YyKyp KailTa umomam Oyiiuya HIUad YHUKApHILIHHA, KyPWIMII MaTepuaiapu
CAaHOATHHM SHAJa PHUBOKJIAHTUPHIL, cudaTiv Ba Oapkapop Tanabra sra Oyiaran
Tal€p MaxcyJoTjap Tau€piaiurad KOPXOHAJIap TalIKWJ ETUIIra aloXHIa
YBTHOOP KapaTHII HapKop’.

PecnyOnukamMuzga TpUKOTaX MaxCyJlOTJIApUHM HILIA0 YMKAPUII >Kajall
cypbariap OWjaH PUBOXIIAHTUPUIMOKAA, SIHTU TEXHOJOTHSUIAp KYJIAaHUIMOKJA
Ba MaxcyJoT TypJjlapu KeHraiiub 0opMoxza.

CaHnoar, caB10o Ba XM3MaT KypCAaTHUIA FOKOPH TEXHOJIOTHK, TAHHAPXH 1ACT
Ba Xapujaop Tajabura xaBoO Oepaauran Xycycustiapra 3ra OYJIraH TPUKOTax
MaxCyJOTJIapUHU HIUIa0 YUKapUIIHK Tanad KuiauHMokaa. LlyHuHr yuyH
TPUKOTAX  MILIA0  YMKApHII  TEXHOJOTHACHIA  IOKOpHJAa  KEJITUPWITraH
MyaMMOJIAPHUHT Y3 €Y4MMUHU TONUIIN 3apyp Ba aJIOXH]1a aXxaMusTra ara.

V36exncron Pecny6nukacu Basmpmap Maxkamacuamar  «2012-2015
Hniutapaa HOO3MK-OBKAaT HMCTEBMOJI TOBAapJiapy HIUIA0 YHUKApHII XaKMIIAPUHU
KYMaWTUPUII Ba TypJIapUHU KEHrauTupuil OyilMya KymmMMmua dYopa-Tagdoupiap
tyrpucuaa» tu 2012 inn 8 aBryctmaru 234-kapopura acocaH TYKUMayWINK
CAaHOAQTUHUHT XO3UPIrH 0030p UKTUCOAUETH IAPOUTUAATU acOCUM Bazudacu WUIKU
Ba TamKku Oo3opaa pakobarOappomi, cudartiu  HOO3UK-OBKAT HCTEHMOII
TOBapjlapuHM MIUIA0 YMKAPUII XaKMUHU Ba TYpJIapUHU KEHraWTHpUUIIaH
ndopaTaup.

XapuJOpHUHT MaxcyJoT cudaTd Ba TAIIKK KYpUHUIIUTA OYynraH Tanabu
KyHJaH-KyHra optub 6opmokaa. [IlyHUHT yuyH cuupFa TPUKOTaX TYKUMalapuHU
HaKIl caMapacura sra OyJraH TyKuMajapra ajMallTHpUII Macajiacu KYHIaJIaHr
KyinaMokna. Xo3upaa Y30eKMCTOHZArM TPUKOTaX KOPXOHAJAPHAA eTapiy
MHKJIOpAa 3aMOHAaBUM aWjlaHa Ba SICCM WTHAJAOHIM TPUKOTAXK MalluHAIApU
YpHatwirad. by mammHanap ssHru pako0aToap/1011 aCCOPTUMEHT TYPJIAPUHU OJIMILI
YUyH KEHT TEXHOJIOTMK UMKOHUSTIapra sra. byHnai TypKyM MaliuHalapHU TYIUK
KyBBaT OWJIaH MWIJIATHII Ba HAKII dJEMEHTIapura sra OYiaran Typiau Xujl
TY3WIHLIAArd TPUKOTAX TYKUMAJIapUHU OJHILI 3apypUATH LIy KYHHUHT J013ap0
MyamMMmocu Oynu6, ymOy aucceprauus MM 11y KaOu MyaMMOHH Oaprtapad
ATHILTA OaFUIIUIAHTaH.

lI/I.KapI/IMOB. Acocuii MakcamuMH3 — MaMIIAKaTHH PUBOXIIAHTHPHUIN Ba XalK (hapOBOHIMTHHA OIIUPHIIL—
TomkeHt.: Y36ekucTtoH, 2010.- 18-tom. - b. 135-178.
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TagKUKOTHHHT V36exkncron Pecny0amkacu ¢an Ba TeXHOJI0THAIAP
TAPAKKMETHHUHI YCTYBOP HyHAJMILIApUra Mocauru. Jluccepramus HIH
V36exncron Pecriy6nukacn (aH Ba TEXHONOTHSUIAPHH PHBOMKIAHTHPUIIHHHT
myxuM WyHanunuiapura: MK-09-06 «[laxta-umak TYyKuMamapu acocuja HKKU
KaTJIaMJIM ~ TPUKOTAX OJHUII TEXHOJOTHUSACHMHHU y3mamrtupuiny, HW-2011-4-4
«TpukoTaxx TYKMMaJIapUHU OJUIIHUHT PECYPCTEKAMKOP TEXHOJIOTUSIIAPUHU
SApaTUID MOC X0J/1a Oa)kapuiiraH.

Jucceprauus MaB3ycH OyiHMYa XaJKApPO WIMHHA TAAKHUKOT/IApP LIAPXU.
TpukoTaX MaTOJMAPHUHT SIHTM ACCOPTHUMEHTIAPUHU SPATHIL, TPUKOTAX HIILIa0
YUKAPUII MallMHATAPUHUA TAKOMWUIAIITUPUIL OYiiM4a WIMHI MOUIAp XOPHXKIA
I'epmanus (Mayer&Cie, STOLL, Groth-Beckert), Xunmucton (SITRA), SAnonus
(Shima-Seiki), Wramus (Orizio, Lonati, Protti), Poccus (M/TY) Ba Oomka
JaBiaTiaap OJMMIIAPH TOMOHMJAH oJMO Oopwiaran OYymub, Typnu Xom ameé Ba
TYKuManapaad doiganaHun Oyinda MabliyM Japa)kajga HKOOW HaTHKajgapra
SPULINIITAH.

Tpuxkotaxx  wNUIa0 YUKAPUII  MaIIMHAJAPUHU  TAaKOMUJUIAIITUPHIIL,
TEXHOJIOTUK WMKOHUSTIAPUHU KEHTaUTUPUII, SHIU TEXHOJIOTHSJIAPHU SPATHUIL
Oyiinya TaaKUKOT MIUIAPUHU OJMO OOpHIIl HATHXKACHUIA TPUKOTAXK TYKUMaJapH
Hazapui acociapu PUBOXKIAHTHUPUIUO, SHTM TYKUMa TY3WIHMIILIAPH, ONTHUMAI
KypcaTKkdura sra OYnraH camapajgop TYKUII >KapaHiapy HILIa0 YUKWITaH.
Allana Ba  SICCM  WIHQJAOHJIA  TPUKOTAXK  MAIIMHAIAPU  TEXHOJIOTHK
UMKOHHUSTIApUAaH (olganaHud WMKKM KaBaTid CUAMpPFAa Ba HAKIUIA TYyKuMa
Typaapu sgpaTwirad. TpUKOTaX MIUIA0 YUKAPHUILHUHT TYPJIHA yCyJUIapH, KyIIMM4a
MOCJIaMajlap Ba MEXaHM3MJIAP, TYKHUII >Kapa€HU KETMA-KETJIUTH, TPUKOTAK
MaxCyJOTJIApUHUHT CU(ATUHU OLIMPHUII UYIIIapU TABCUS KWJIMHTaH.

PecypcrexamMKop TEXHOJOTUSIIAPHU SIPATHUIL, TYKUMa TapKUOUra Kylumya
HaKIl JJIEMEHTJIAPUHU KUPHUTHIN, TYKUMa XYCYCHSTIAPUHU OamopaT KUJIMIIL,
Maxayuiiid xoMm aménaH QorganaHu® SHTU TapKuOIW Mypakkad TYKUMaap
SApaTUII XaMmJla TPUKOTaX MaxXCyJIOTIapy aCCOPTUMEHTHHU KEHTauTUpuIl Oyiinya
YCTYBOP WIMHUI TaAKUKOT UILIAPU aMalira OMIUPHUIMOKAA.

Cyurru maiitna Y30GeKHCTOHIa TPHKOTAX MAaxXCyJIOTIapU acCOPTHMEHTH
Ce3WapiM Japaxajga KeHrauau. Y SHICM TYKUMa TypJapd, XYyCyCaH, HKKHU
WTHAJIOHJIM TYKYB MalllMHAJIApUAa OJUHAJAWTaH TYKUMajap XUcoOoura OOMUTHIIIN.
bynpait TykumanapHu uiiad 4YMKAPUII HKCILTYyaTAallMOH, TMTMEHHK Ba ACTETHK
XYCYCUSATIAPUHU Cakjgad KOJraH XoJJla MaxCyJOTHHHI Hakml (¢akTypacura
SPUIIMIIHYA TAKO30 ITaH.

MyaMMOHMHI YPraHWJIraHJIuK Aapaxacu. Cuaupra, HaKIUIA Ba apajamnl
TPUKOT)K  TyKUMajapd  MaxCyJOTHUHI  TEXHOJOTMK  KypCcaTkKud  Ba
XyCyCUATJIAPUHU,  TAllKM  KYPUHUIIMHHU  SIXIOWJIAIL, MYCTaxXKamJIuMK  Ba
AKCIUTYaTallMOH XYCYCHUSTIAPUHU OLIMPUII MaKCaJuaa *KyAa KEHI KYJUIaHWIIAJIH.
TpukoTax TYKMMaJapUHUHT TY3WJIUIIM Ba OJMII TEXHOJOTHsICH OVitnua
dbyngamenTtan taakukotiaap M. Yamaoka Takashi, A. Pinar, K. Kopias, P. Bernard
Corbman, Jewel Raul, Linda Oscarsson, Elisabeth Jacobsen Heimdal, D.J.



Spencer, Anon, O’brien kabu OJMMIAPHUHT W3JIAaHHUNLIApUAa V3 UDOTACHHH
TOTITaH.

TpukoTa)k  TEXHOJOTHUSICHHUHI  Ha3apuil  METOJOJOTHMK  acociiapu
puBoxtanumura ouy ¢pynnamentan unap A.C. Jamuposuu, JIL.U. Kynpssum,
b.C. Okc, B.M. Jlazapenko, WN.I'. IlutoBuu, O.M. MapucoBa, A.A. I'ycena,
A.A. Hemaraes, ['.M. I'yceiinos, I'.I'. CaBBaTreeBa, M.M.MykrumMoB Ba Oomikaiap
TOMOHHMJIAH Hamlp STWIraH. TpUKOTaX HIUIA0 YMKApHII CAaHOATH PUBOKUHU
YpraHumn TIyHH KYpCaTAuKW, WIIIad YuKapwil >kapaHUAard MypakkaOJIWK Ba
KUMAHYWIMKIIApra KapaMaclaH, aiHaH HaKIUIM TPUKOTAX WYHAIMIIM, arap
TPUKOTAXK XYCYCUATIAPUHU OamiopaT KWIUII MMKOHUATHUHU OEpyBUM ycCyJiuiap,
3aMOHaBUI 0aIMUN-KOJIOPUCTUK €YMMIIap Ba TEXHHUK JCTETHK Tanaliapra kaBoO
Oepa ojaaurad TYKMMa TY3WIHILIAPH sipaTHiica, andaTTa HCTUKOOIUTHIUD.

X03upru BakTra KenuO, XyCYCHSATIapHU cakiad KoJraH XoJiga HakIl
camapacura SpUIIMII WYHAJIUIIKIAa CAHOKJIW OJIMMIIap WII OJuO OOpuIIraH Ba
ymly HyHanuijga TaAKUKOT WIUIAPUHU OJMO OOpHUIll KOpXOHA Xamja WIMHMA-
TQIKUKOT TAIIKWIOTIApU OJAMJla TypraH Myxum Basudanapaan Oyiud
xucoOnaHaau. XoMm ameé pecypciapuiaH camapaiu (HoWaNlaHUIl, TEXHOJIOTHK
KypcaTKAuiIap Ba XyCyCUSTIApHH OamopaT KWK UMKOHUSITUTA 3ra OViraH sHru
TYKAMa Ba aCCOPTUMEHT TYpJapUHU SPATHUINTa WYHAITUPUITAH TEXHOJOTHK
UIUTaHMaNIap  Jespiid  YTKa3wiMmarad. Ymoly XojaT HakKIUIM — TPUKOTAX
ACCOPTUMCHTH TEXHOJIOTHSICHHU SIPaTHI Ba YHUHT CHU(ATAHA OIIWPHINTa
HYHANITHPUITAH TPUKOTAX WILIA0 YMKAPWUINTHYA TAaKOMIJLIIAIITHPHUIITA OWJT WIIMHAN
TaJIKUKOTJIApHU YTKA3UIITa acoc OVIu.

Juccepraunsi TAAKUKOTHUHUHT WJIMMHA-TAAKHKOT HILIAPH peKajlapu
OnJIaH OOFJIMKJIMIM KyHHIary JOMMXAJIapJa Y3 aKCUHU TOITaH:

NK-09-06 «IlaxTa-umak TYKMUMajgapu acocuja HMKKH KATIaMJId TPHUKOTaX
OJIMII TEXHOJIOTUsICMHU Y3namrrupuin (2009-2010 it );

N-2011-4-4 «Tpukotax TYKMMaJIApUHU OJUIIHUHT PECYPCTEKAMKOP
TeXHoJoTUsIapuHu sipatumny (2011-2012 iii. );

NK-2013-22 «SlHrm WKKW KaBaTiad TyKUManapjaH ¢oigaraHud, THTHCHUK
XYCYCUSATIApH  SXIIWJAHTaH  TPUKOTAX  MAaxXCyJOTJIADUHUA  OJIMIIHUHT
pecypcTekaMKop TeXHOJOrusICHHN Y3narnrupuiny (2013-2014 iif).

TaagKMKOTHUHT MaKCaIM UKKW WUTHAJOHIN TPUKOTAX MaIIMHAIApUIa SHTH
aCCOPTUMEHT/Iard MaTOJapHH OJIUII TEXHOJIOTUSICUHU SPaTHUI, IIIYHUHTJIEK, Mai1a
panmopTiaM HaKII camapacura sra OyiaraH TYKUMajapHU HWIUIA0 YMKHII YU
Owtan TPUKOTAXK MalllMHAJIAPUHUHT TEXHOJIOTUK UMKOHHUSITIIApUHU
KEHralTUpHIILIaH noopar.

Kyiiunran makcaara moc paBullga KyWuaard TaaKMKOT Basudaaapu
OeJruiaHraH:

XoM amé cappu KaM OYIraH MKKH KaBaTIW TPUKOTK TYKAMAaJTapUHUHT
MaBXyJ TY3WIUIUIAPUHU, STHTU aCCOPTUMEHT TYKUMaJapUHU OJIMII YIYH WKKHU
WUTHAQJIOHIM TPUKOTAX MAIIMHATAPUHUHT TEXHOJOTHUK V3Wra XOCITUKIAPUHU
YpraHuii;



KYIIMMYa HaKII JIEMEHTIAPU KUPUTUITAH UKKUA KAaBATIIM HAKIUIM TPUKOTAXK
TYKUMaJTapUHUHT TEXHOJIOTUK KYpCaTKu4Iapu Ba (bU3UK-MEXaHUK
XYCYCHUSITIIAPUHU TaAKUK KHJIHIII;

WKKW WTHAJIOHJIM SICCH Ba ailjlaHa TYKYB MalllMHajIapuja TypJd UM Oepull
MocaManapuaa Uil KyWUIll KapaéHU KYpCaTKUYJIApWUHU Ha3apuy TaAKUK KHJIUII
Ba acocCJIall,

ATUII Kapa€HUJa WIl KYyWUII KYpCAaTKUYJIAPWUHW, WIIHUHT MITYU ab30Jiap
Oy1inad xapakaTiIaHUIIHIAa KUPUII Ba YUKUATIAATHA WUIT TAPAHTIUTHHI XACOOJIaIT;

TPUKOTAK TYKUMACH KypCATKAYJIAPUHU aBTOMATHUK JIOMUXanall TU3WUMWHHU
WINTIA0 YUKHIIL,

KOpXOHa IMIapOUTHJIA KYyIIMMYa HaKII 3JIEMEHTIapy KUPUTUITAH HUKKH
KaBaTJIu TPUKOTAX TYKUMAJTApPUHU KYJJIAUIHUHT MKTUCOIUN camMapaJopiUruHU
AQHUKJIALLL

Taakukor o0bekTH cudaTuaa aijgaHa Ba SICCH WTHAJOHIU TPUKOTAK
MalllMHAJIApU, TYpJId XOM amé, JIACTHK, MHTEPJIOK, *KaKKapH, MPecC acOCHIaru
TPUKOTAX TYKUMaJlapu, WKKUM WTCHAJOHJIM MalllMHajIapja WIUiad YUKapUIraH
MaiiJla panrnopTIiv HaKILIK TYKAMalap KapaJiras.

Tagkukor mnpeaMeTH — WKKM WCHAJOHIM  MalllMHAIApAA  SHIHU
aACCOPTUMEHTJAru TYKUMAJIAPHU OJIUII YCYJUIAPU Ba BOCUTAJIApH.

Tagkukor ycymaapu. [luccepranmss wuWmMAa Ha3apuil U3JIaHUILIAP
MaTE€MaTUK CTAaTHCTUKaAaH (poiiamaHuO TaxJIWJ KWIMIL Ba OJMHIAaH HaTWXajiap
KHIMaTJIapuHu 0axoJiall yCcyJulapura acoclaHraH. JKCHEpPUMEHTANl TaJAKUKOTIap
TTECU xommaaru «CENTEXUZ» akkpeauTauusuiaHraH Ja0OpaTOPUSHUHT
3aMOHaBMil ac000-yCKyHanapuaa YTKa3WiraH, TPUKOTaX TyKumanapu cudar
KYPCAaTKUWIAPUHUHT SKCIEPUMEHTANl TaAKUKOTIApU HATWKaJapu KEJITUPUJIITaH,
Windows XP omnepanmon myxut nactypiapu Ba Corel Draw, AutoCAD, Maple,
Delphi 7 xabu maxcyc mactypnap, myaunraek, PROTTI TpukoTtaxxk mammHacu
nactypu, LAMBDA mnaiinox tykyB aBromaruauHr WAC-Designer mactypunan
dbolnanaHuITaH.

Jduccepranuss TAAKMKOTHHUHI WJIMHA SHIWIMTH KyWWJardiapIad
nbopar:

WKKU WTHAJOHIHU sccu (aHT MalMHACKAa JOHAIN HAKILUIA TYKIU TPUKOTAXK
omumHUHT siHTH yeynu (IDP 2002 05204) Ba WMKKM WrHAgOHJIMA TaHAa TYKYB
MalllMHAJIapUaa TYKIM TpukoTax onumHuHT sHTH yeynu (IDP 2002 05205)
SApaTUJITaH;

dccu  (paHr  MamMHACcKM  XallKa  XOCWJI  KWJIMIO ~ CHUCTEMacUuHU
TaKOMWUIAIITHUPUIIT XHUCOOMTa XalaKa XOCHJ KWIMII >Kapa€HUHUHT pPalloHal
CXeMacH Ba TYKJIH TYyKMMa acoCuJa JOOHAIW TPUKOTAXK OJMII TEXHOJIOTHSICH
SpaTUJITaH;

WHTEPJIOK acoCHa HaKIl »JJIEMEHTJIapura sra OYiaraH WKKH KaBaTiu
TPUKOTAX TYKUMajdapu TEXHOJIOTMK KypcaTKhuwilapu Ba (U3HK-MEXaHUK
XYCYCUSATIAPUHUHT XOM amé capu kamaluimumra TabCcup dTUIH anukiaanrad (UZ

FAP 00830);



un Oepurl MOCIAMAJIAPUHUHT TYpJAW XU KOHCTPYKIUSJIApPUAA WKKH
WTHAJOHJIM $ICCM Ba AaWllaHa TYKYB MalMHAJApUAA WII KYWUII >Kapa€Hu
KYpCaTKUWIApH Ha3apuil acOCIaHTaH;

Diinep koHyHH acocuna Maple nactypunan doiinananu0 STy sxapEHuIaru
Ul KYWHII KYpcaTKUWIapy, UITHUHT MalllMHA MIYW ab3ojapu Oyinad XapakaTuia
KUPHII Ba YUKUILIAATH TAPAHTIIMK KaTTAIMKIAPHU WIMHUI aCOCIIAHTaH;

TPUKOTAK TEXHOJIOTMK KYpCaTKUWIApUHM JloMuXanamjaa TyK WU
Y3YHIINTUHY AHUKJAIIHUHT SIHTH YCYJW SApAaTUIAM BAa TYK WM Y3YHJIUTUHU
aHUKJIAIl YY9yH KO3((UIMEHT TaBCHsl KWIWHTaH,

Delphi 7 pmactypuii Tuimma TPUKOTaX  TYKAMAcH  TEXHOJOTHK
KYpCAaTKUWIAPWUHU aBTOMATHK JIOMMXAJIAIl TU3UMHU TaBCUS KAJIMHTaH.

TagKUKOTHUHT aMaJIdii HATHKAJIAPH KyHu1aruiapaad noopar:

YWIACTHK, TYPTJIACTUK Ba OENUIACTUK SHTU TPUKOTAXK TYKUMaTapUHUHT
TY3WINILIA Ba OJIMHUII YCYJIM TABCUS KAJIMHTaH;

allylaHa WTHAJOHJIA MalllMHAJIap/la UHTEPJIOK TYKMMAacH acocujia TapkuOura
npecc HaOpocKajgapu KUPHUTHITaH, XOM amé cappu kKam OViraH sHTU TYKAMa
TY3WINILJIAPU TaBCUSI KWJIMHIaH;

Delphi 7 pactypuii Tuiauaa TPUKOTaX TYKUMajdapu TEXHOJIOTHK
KYpCaTKUWIApUHUA MaBXKyJl Ba SHIM YCyJulapja aBTOMATHUK  XucoOuarll
uHTepdencIapy TaBCUsi KUIMHTaH.

OJIMHraH HATHKAJAPHUHI HINOHYWIMJIMIM HAa3apuil Ba SKCIEPUMEHTAI
TQJKUKOTJAPHUHT  MOCJUTH, ampoOarus Ba  KYJJlalll  HaTHKATAPUHUHT
MKOOUMIINTH, IIYHUHTJIEK, HaTWXalapHU COJIMIITHPHIILL, Oaxounar
KpUTEpUMJIapUra Kypa YJIApHUHT aJCKBATIIMIH, YTKAa3WIraH TaAKUKOTJIAPHUHT
MKOOMI HaTKaJlapy Ba YJIAPHUHT peall UILIa0 YUKApPUIIl MabIyMOTIapu OusiaH
KUECUM TaxJIMJINIa Kypa aCOCIIaHTaH.

TaagKUKOT HATHKAJIAPDUHUHT HA3apUil Ba aMaJuid axaMUATH. TagKuKOT
HaTWKAJIADUHUHT Ha3apuil axaMUATH SHTU TYKMMa TYpJapyUHHU OJIUII YCYJUIapH,
TYKAMa TY3WIWIINM Ba KYIIUMYa KUPUTWITAH SJEMEHTIApHU HMHOOATra OJjiraH
X0JIJa XUCOOJATHUHT aBTOMATHK JIOMMXalall yCyJulapu sipatuiranumanup. Un
TapaHTJIMTUHU BaKT OViiMya Y3rapuinuHu wHOOATra oy, 3TUIl KapaCHUHHHT
MaTeMaTUK MOJENU SpaTHiraH, ymoy Mojen Oyinda WIHUHT MallliHA HIIYU
ap3oyiapu Oyitnad xapakaTuaa JTUiaaéTraH WIHUHT Yall Ba YHT KUCMJIapujaru
TapaHTJIMKHU XUCOOJIaIl TaBCUSI ATUJITaH.

VTkasuiran TagKUKOTIAPHUHT aMaluil aXaMUATH IIyHIAH HOOPaTKH, yHIA
(U3UK-MEXaHUK Ba XapUIOPTUPJIUK XYCYCUSATIAPU SXIIUJIAHTAH SHIU Y4JIACTHK,
TYPTJIACTUK, OENUIACTUK TPUKOTAX TYKUMajlapd TaBCUSl KWIMHTAH; WKKU
WTHAJIOHJIA MAllIMHAJapJa WHTEPJOK Ba KakKkapJ TYKUMallapd acoCHUlla WrHa
YuMpuIl Ba TapKUOHWra Kylmumya npecc puM XallKkaJlapu Ba y3aWTupuiran Einap
KUPUTHUI WyIu OWjaH WIIIa0d YMKWITAH STHTU TPUKOTAX TYKUMAJap sIpaTUJITaH,
TPUKOTAK TYKUMaJTaph TEXHOJIOTUK KYpCAaTKUWIApUHU MaBXyJd Ba SHIU
ycyJutapia Xxucooant uatepdericiapy TaBcusl KUJTUHTaH.

TagKUKOT HATWOKAJIADUMHUHI KOPUHA KWJIMHMIIM. [[uccepranus wumm
HaTwKanapn «Y3bekenrmicanoar» JAK Tacappybumaru «SEDAT-TRIKO-
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TASHKENT» MUYX uer sn kxopxonacu, «COTTON-ROAD» MUYX xymma
KOpXOHacHaa xopuil kuuHran («Ysz6exerrmiacanoar» JAK munr 2015 jiun 10
MapTaard JKOpUi KWIMHrawiavk mamonatHomacu Ne I11C-14-516). Hkrucommii
camapa 1 ToHHa XOM amé KaiTa WIUIAHTAHJA WHTEPJIOK TYKUMAaJlapyu Y4YyH
486000 cym, xakkapa Tykumanapu yayH 1590000 cymuam tamkun kuiaran (2013
jiun Hapxiapuma). Ypraua KyBBarra sra OyiradH 8-10 Ta TPUKOTaX MAIIMHACH
VpHaTWIrad kopxoHa uura 240 TOHHa XOM alll€éHu KaiTa UIUIaraiaa MKTUCO AN
camapa 116 MJIH. CYMHU TaIlIKUI 3TaJIH.

NunauHr anpodanusicu. Taaxkukot Hatmxkanapu 20 1aH OPTHK Xajakapo Ba
pecriyOirka MUKECHIATH WIMHI-aMalii aH)KyMaHiapaa, xycycaH, The Second
International Symposium on Educational Cooperation for “Industrial Technology
Education” (SInonwms, 2008), Report On Textile Testing and Quality Control (The
South India Textile Research Association SITRA’s International Training
Programme, Xwunaucrod, 2008), “TykuMauyunvKk Ba CHITWI CAaHOATHH
puBoxtanTupuinga € omumiap” (MBanoso, 2006-2010), «Moja Ba au3aiiH.
3amonaBuit 1uboc Ba akceccyapiaap 2009» (Pocros-ZloH, 2009), «®an Ba TeXHUKA
tapakkuétuaa aémiapauar ypam» (Tomkent, 2008-2011) amxymaHmapaa
anpoOanusaan yTKa3uiraH.

HaTtuwkaJJapHUHT 3BJIOH KHWIMHTanJauru. [uccepramnus maB3ycu Oyiinua
52 Ta uamuil uml, my Kymiaaaad, 16 Ta wiMuil KypHa/uiapaa Makosia, UyHIaH 2
TACH 4eT 3JIJ1a YOIl ITHITaH, 3 Ta Y36eKucToH Pecry6InKacy aTeHTH OJIMHTaH.

JluccepTauMSIHUHT TY3WJIMIIM Ba Xa)KMH. JlpccepTanys KUPHII, OJTHTA
000, xymoca Ba taknudiap, 216 Ta dolmanaHwiran amabuéTimap pyixaru Ba
wioBagad noopar. Jucceprauusaunar ymymuit xaxmu 214 caxuda, 100 ta pacm Ba
24 Ta >xkamBaJIapIaH noopar.

JIACCEPTAIIUSIHUHT ACOCUM MASMYHH

Kupunm kucmmaa nuccepranys MaB3yCHHUHT A0J73apOjury Ba 3apypusiTu
acocjaHraH, Makcaaud Ba Basudanapu, TaIKUKOT OOBEKTH Ba NPEIMETH
udomanaHran,  TaAKUKOTHHHI  Y306ekucToH  Pecrmy6imkacu — daH B
TEXHOJIOTHSUIADHU  PUBOXJIAHTUPUIIHUHI MYXUM HWYHaJuIUIapura MOCIMIU
KEeNTUPWITaH, TAaJKUKOTHUHT WJIMHMHI SHITWINTH Ba aMalnuil HaTwxkanap OaéH
OTUITAH, OJIMHTAaH HATWKAIAPHUHT HIIOHWIWJINTA  ACOCJIAHTaH, TAaJKUKOT
HAaTWKAJIAPUHUHT WJIMUKA  Ba aMaluid axamHusITH EpUTUITAH, TaAKUKOT
HATWKaJapuHU aMaJIu€Tra KyJUlaraH Myaccacajap pyWXaTh, IbJOH KUJIMHTaH
UIUIap Ba JUCCEPTALMS TY3WINIIN OYliHYa MabIyMOT O€pHUIITaH.

bupunun 600 anabuér mMaHOAIAPUHUHT TaxJIMJIMra OarvuuIaHrad O0ynuo,
XyCYCaH TPUKOTAXX TEXHOJOTHSCH, TYKUMAaJapHUHI TEXHOJIOTMK KYpCaTKUWJIApU
Ba (U3MK-MEXaHUK XYCYCHSATIApUHM sXIIMJAIira OaFullIaHraH KyIuiad
OJIMMJIAPHUHT  WJIMUW-TAAKUKOT WILIAPU YPraHWITaHWu KeJITUpWIrad. by
HyHanmumiga KynruHa macanajap M>KOOMM Xajl STHWIITaHU KYpcaTWiraH, TPUKOTAX
UIUI1a0 YUKAPUIIHUHT TYpJIM YCyJUlapH, KyIIMM4a MocliaMajap Ba MeXaHU3MJap,
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TYKUII SKapaHU KeTMa-KeTJIWIW, TPUKOTAX MAaXCYJIOTIAPUHUHT CHU(pATHHU
OLIMPUII NyJUIapyu TABCUS KWJIMHTAH.

V36eKHCTOH  TPHKOTa)K KOPXOHAIapuaa Typid WILIA6 YMKapyBuHd
dbupManapHUHT Typid XWJJard aillaHa Ba SICCHM WTHAJOHIM TPUKOTAX
MalllMHAJIAPYA YPHATWITAH. YJIADHUHT KYNUWINTH JKyJla KEHI TEXHOJIOTHK
UMKOHUsATIApra sra. JIeKMH KOpxoHa MIApoUTHAA KyNMWHYA X€4Y KaHJal HakI
camapacura i3ra OyiamaraH CcuUAupra TYKUMaldap WIUa0d 4YUKapuil OuilaH
yerapanaHu® KOMMHMOKIA. ¥Y30eKICTOH TPUKOTaX KOPXOHANAPH/IA aCOCaH Oup Ba
VKK KaBaTJIA OOIII Ba XOCHJIa TYKUMaJiap, 0ab3aH apaiail TyKuMa TypJiapH UILia
YUKApUIMOKAA. Maxcynor cudarTv, TallKu KYpUHUIIM Ba HaKII CaMapacUHU
omupud, Xapumop Tajgabwra xaBod OepamuraH, mry OwiaH Owpra KOpxoHamapaa
VpHATWITaH WKKA WMTHAJOHJIA MAIlWHAJAPHUHI TEXHOJOTMK HMKOHUSATIApHIaH
KeHI Ba camapanu GoHJalaHuIll WUMKOHWHH OepaauraH Mypakka® HaKIUIM Ba
apaJam TyKuMaiap Uiuiad YyuKapuiIMasnTH.

YMymaH, yTKa3wiraH TaxjiMi IIyHH KYpPCaTAUKH, OJIUHAAH OelruiIaHTaH
XycycusiTaapra sra OViraH sHrM HaKIUIM Ba apajail TYKuMa TypJapuHU sipatuo,
KEeJITUPWITaH MYaMMOHUHT TYJIUK €UYMMHUHM TOIUII 3apypatd ymly WIMHUI
TaJIKUKOT Bazudanmapuau 6enrunad oepau.

Nxxunun 0600 WKKM WTHAJOHJIM MallMHAIapAa XoM ameé capdu
KaMaTUpUiITaH  TYKJIM  TPUKOTAK  TEXHOJIOTHSCMHU  WNUIA0  YMKHINTa
OarvnutaHrad. ByHMHr y4yyH siccn (aHr MallWHajJapHuIard MaB)XXyJ HIHAJOH
KapeTKacu Ba YHJArd KIWHJIap, WIYHUHTJEK KyJUIAaHWIAJWraH un Oepuin
MoOCJIaMaJIapy Yprauuod YUKHIIIH.

Sccnm ¢daHr mammHacuAa TYKIM TYKHMMa acocuja JOHAIW TPUKOTAXK
TEXHOJIOTHSICUHM MILIA0 YMKUIIJAA WrHAjJapHU TaHJAll Ba Yy3aWTUPWITaH TYyK
ENapyHU TallIall Y9yH MYJDKQJJIAHTaH KyIIMM4a KJIMHIIAP TYPYXH JIOMUXanaHau
(1-pacm). 7,7’ knMHIAp TYK WIMHU KYWHII Y49yH KajTa TOBOHYAJIW WTTHAJAPHU
TaHJallra Myjkauianrad. 8,8 Ba 9,9' knuHnap y3aWTUpuiraH TyK EWNTapUHU
Talulall y49yH WrHaJapHA IOKOpHra KyTapuO, macTra TYIIMPHUII Y4yH
mymkamwiadrad. 10,10" knuHnap Tyk unu KyHWIraH WTHajJapHU TAlUIOBYM KJIWMH
OwiaH y3apo TabCUPUHM TabMUHJIAII Y4YyH MYIDKayutanraH. bapua kymmmua
KJIMHJIAp KapETKAHUHT UKKH TOMOHHJIA CHMMETPHUK Tap3/a >KOWIaIlTUPUIITaH.

Mynaait kumub, JOHAIM TYKIA TPUKOTAX OJHMIN YYyH MYIJDKaJUIaHTaH
KylIuM4a KJIMHJIAp YpHATWITaH, TaKOMWUIAIUTUPWITAaH TYKYB KapeTKacu
spatunan. Acocuit (1,1-6,6") knmHmapHuHT Basudacu, KymmM4a YpHATUITAH
KJIMHJIAPHUHT UTHAJIap OWjiaH ¥3apo TabCUPJIALIYBU XaMJla TAKOMUJUIAIITUPUITaH
TYKYB KapeTKaCMHUHI MIUIAl TOPUHIMUON AUCCEpTalMs MaTHUAA TYIUK OaéH
stwirad. Kyiwiran makcajara SpUILMII YYYH, S’bHU TYKJIM TPUKOTAX TYKHILIA
acoc Ba TYK WIUIQpUHU ajloXyJa OCpWIMIIMHU TabMUHIAII Y4YyH HII Oepull
MOCJAMAaCHUHUHT SIHTH TaKOMWJUTAIITUPUIITAH KOHCTPYKUMSICU TaBCUS 3TWIAU (2-
pacMm).

bynna wun Oepum mociamacuia HMKKATAa HI HYHANTUPYBYM MoOcJiaMa
ypHaTuiaran: OupuHurcy (9) TyK MINWHU WTHara Kywum ydyH, ukkaagucu (11)
acoc WNMHM UWrHara Kyuum yuyyH wMymxamnanrad. Kymwmmya wn Oepuin
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MOCJIAMAaCHHHUHT Yy3WUTra XOCJIHWTH TNIyHJaH HWOOpaTKd, y acoc umuHA (akaTt
WTHAJOHIApJlaH OuTTacura Kysaud Ba xap Oup katop sikyHunga 180 rpamycra
OYpHJIUIIT UMKOHHSTHUTA 3Ta.

1,1'-2,2 - KyTapyBuM
KIIMHIIap
3,3'-4,4' — 5ryBum kimHIap
55'-6,6' — liynanTupysun
KIIMHIIap
7,7  —wWrHajsapEM  Tamuanl
KJIMHIIAPH
8,899 — Tyk wnuHH

TaNuIall KJIMHIApH
10,10" — Tyk unuHM Tanuiam

y4yH  WTHQJIApHU
TaHJIall KIVMHIIapU

lo—’El ﬁ"?

1'paCM. Slcen (l)aHl" MallMHACH XaJKa XO0CUJI KHJINII CHCTEMAaCHHHUHI THI'N
KOHCTPYKIMACH

2-pacm. TykJm TYKMMa acocuia JOHAJIU TPUKOTAMK OJTHUII YUYH SIHTM M1 GepuIn
MOCJIAMACHHUHT KOHCTPYKIUACH

TaKOMI/IJ'IJ'IaH_ITI/IpI/IJ'IFaH uIl 6epI/IH_I MOCJIIaMAaCHMHUHIT HIUIAIl IIPUHIUIIA,

IIYHUHTIEK, siccu (aHT MallMHACKAAa KapeTKaHUHT VHTJIaH yarra Ba YarjaH yHITa
IOpUIINAIA JOHAIM TYKJIA TPUKOTAK TYKWII >Kapa€HU CXEMacu, WTrHAJIap

12



YKOWUJIAIIYBY Ba YJIapHUHT KYIIMMYa KJIMHIAp OWIaH y3apo TabCUPIAINO UIILIAIIN
JUccepTalys MaTHUAA TYJIUK EPUTHIITAH.

IyHuHraex, TyKIM TPUKOTaX HIUIA0 UYMKApUIL KAapaéHUHUHI  y3ura
XOCIUKIIAPUHU TaxJIWJI KWIUII HATWKacuAa WKKM WIHAJOHIM  TPHUKOTAXK
MallMHajJapuaa XoM amé capdu KaMaWTHpUITaH TYKIM TPUKOTaX TYKUMACHHU
OJIMIIIHUHT OMp Heya XUJjl yCyJUIapu TaBCHUs KUJIMHTaH.

YuyuHun 060012 WUWKKM WTHAQJOHJIM aijgaHa Ba sccu  (paHr TYKYB
MalllMHAJIapuAa WI KYWHII >XKapaéHM KypCAaTKUWIAPWHU TAaAKMK KWIHMII Ba
acocjall, MallldHa WYY ab3ojap Oyilnad XapakaTilaHWIIUAA 3THIAETTaH UITHU
KHUCMJIApHUJIard TapaHTJIMTUHUHT Y3rapuiid, [y OwiaH Oupra Ha3zapud Ba
DKCIEPUMEHTAJ TAAKUKOTIAD HATHUKAJAPUHHUHT COMUIITUPUIIIINA KEITUPHUITAH.
bynaa srum xapaéuu Oemra O00CKUYIa, ITHHU UTHAHWUHT STHIAETTaH UM OuiIaH
Oupranukaa Oem Xus OamaHIIUKIArd Xodatuaa KypuO uumkwirad. Kyhunran
Ba3u(alapHU €YMII Y4YyH UIHUHI TYKYB MallMHAacu WIIYM ab30JIapu Opacuaa
KOMIAIIMII cXeMacu Kypwiau, xucoO0-kutodmap MAPLE nactypuna ommb
oopuan.

AWTalinuk, un undepuil MociaMacu épAaamMuaa KyuuiaaM Ba y WUrHajgap Ba
0TOOM THUILIApU Opacuja KoWamaam. Druml xKapaéHu OONLUIaHUIIUAAH OJAMH I
UrHa WITard OCTUJA >KOMIalaau Ba Kupuiugaru (Oouutanfud) tapanriuk T,
sruml yyKypaurd h=0 Ba UrHaHuHr nactra Tymui BakTu t=0 ra sra. UrHanusr
BaKT OpPAJIMFUJIATY 3TUII YYKYpJIUTH KyHUJaru KOHyHra OyicyHaau:

h=h, L{2_-L (1)
t t
Oynna hg Ba ty — ATHWIN YyKypJUTH Ba OCHIMHYM WUTHAHWHT hg STHIN 9yKypJuTrura
TYIIIAII BaKTH.
NrHanuHr Tymuin Te31uru Kyiuaaru KOHyH acoCHIa y3rapaiau:
h=v=v,(t—t,), v, = 2h, /t,
YMymuil oruin 9yKypJauruHu OelnTa UrHa y9yH TeHT Oyriakiapra Oyiamus.

(1)- dopmymnara kypa h:hl:%ho, hzhzzého, h:h3:§ho, h:h4:gho

0 0

Urnanapuunr (1-4) Tymm6 Oonuiaii BakTIapUHU aHUKIAHMU3.

1 2 3 4
b=Jgt t, :\Eto, t, :\Eto, =2t

S5-urHa h(t) srum yykypnurura Tymaau, Oy OOCKMYJa UTHAHWHT TYIIUII
Baktu Q0 <t < tl opamukaa Oynub, OyHma t; — 4-UTHAHUHT TYIIWIN BakKTH. 5-
WTHaJIa STWIAETral UITHUHT Yar KUCMUJATH TapaHTJMK Tsy; OuiaH, YHT KUCMUara
TapaHrIuK Tsp, OnIaH OeNruiIaHraH.

t, <t <t BakT y4yH orum apa€Hu Tyrauad Ba WUIHUHI KUCMJIAPUIATU
TapaHrMK Moc paBuiuaa Ts s, Tsos, Ta 14, Ta 24, T3 13, T3 23, T2 12, T2 22, T111, T1 1
Owan 6enrunanaau (3-pacm).
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Un 1, 2, 3, 4, S-urnanap ounau I, 11, 111, IV, V, VI oT60ii THIILITapu opacuia
e1, €3, €3, €4, es CTpenkanap uyHamumuaa srunaau (3-pacm). 1, 2, 3, 4, S-urnanap
OwiaH sruia€TraH WMHUHT  KUCMIIapuAa TapaHriuk opTuO Oopaau. S-urHana
ATUIAETraH UIMTHUHT TapaHTJIMTH SHT KaTTa KuilMaTra sra Oynaau.

yHu TabKkuAjgaml JO3UMKH, STUII Kapa€HWJa W TapaHTJIUTU UrHa Ba
0TOOH TUIIapUJaH YTaéTraH UITHUHT Iy WIIYM ab30JapHU KaMpoB Oypuaru o ra
oormuk. lllyHra kypa, MIHUHT KaMpoB Oypuard pMUHU STUII YyKypJura h(t) ra,
WTHa paanycu R, ra, oTOOM THIM paauycu R ra Ba ymap opacumaru macoda 2sra
OOFJIMKIUTUHUA TOMIAMU3.

XKopwuii sarumt uyKkypauru h(t) = O/O,ra TeHr, OyH/IaH KyWHUJJaruHU TOITaMM3:

OC =s=0A+AB+BC. (2)
TY¥pu Oypuaxnu yubypuakinap ODA, O;A;D; nan KyiuaaruHu XoCuil KUJIaMH3:
R R,
OAZE, BC:OlAl:Sina (3)
Xyanu WyHUHTIEK, yuOypuak ABA; naH Kyiuaaruiu XoCHI KHJIaMuU3:
AB =BAClgx . 4)
bouika Tomonnan
BA =00, -0/C,-C,C=h-R, -R (5)

3-pacMm. 1-urHa y4yH 3rum :xxapaéHuHuHr | 6ockuun

(3) - (5) dbopmynanapuu (2) popmynara Kyinod, Kyduaarura sra OyiiaMus:
S=_i+(h—Rl—R)Ctga+ _Rl ,
sina sina

€K1
ssina—(h—R, —R)cosa =R +R,

Tenrnamanan uznaHaétrad a OypYaKHU TOTIAMM3;
h(t)-R, —R . R, +R
®H-R, +arcsin L

Js?+[h(t)-R, —RT Js? +[n() - R, —R]?

a = a(t) = arcsin

(6)
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Tomunran kampoB Oypuarm KuiimaTiapura kKypa Ounep dopmMmynacura
acocaH OemuHYM OOCKUY YUYH ATUJIAETraH UIMMHUHT KUCMJIApU YUYH TapaHTJIMKHU
KyWHJIaru KypUHHUIILAA €3aMU3.

OrumHuHT V- 60CKHYM: t, <t <t, =t,

Ty =Tee(ua,), T.,=T,,00Quax) Typ=T,e00[ua,+a)], T,,=T,,002ua,),

Toa1 = Top 0P [ (s + )], Taa, = T33,€XP (2/1(13) ] Ty = Tog @0 1(a, + )],

Toso = Tos1 X0 (200)
(7)

MabnymMku, STUII YyKYypJIUTH KaHYa KaTTa Oyica Xajnka y3YHJIUTH Xam
IIyH4Ya KarTra Oymamud. OTUIl Y9yKypJIMTH OpTraH CapW WITHH STHUII JKapaéHuaa
KaTHaIaéTral urHajaap COHUA XaM OpTuO Oopau.

WrHn srum sxkapaéHUHAHAT ITYHIAW SHT SXITH MapTIAApPHHA TOIUII KEPAKKH,

yHAA Y3YHJIMTH OuUp Xui OYiaran OuUp TEKHC XalKajap OJIMII UMKOHU OYJICHH,
STHIAETTaH UM y3WJIMACHH Ba XaTTO 3YPUKMACHH XaM, dTHII KapaCHUHU OaKapHIIl
TE3JIUTH XaJIKa XOCWJI KWIWII TE3TUTHHN KaMaWTUpMacWH. byHma 1yHuH
TabKUJJIAII KEePaKKH, STUIN XapaCHUJa TapaHIJIMK WTHA Ba OTOOW THUILIApHJIaH
ATUIKO YTaéTraH UITHUHT KaMpoB Oypuarura OOFJIUK OViiaiu.
4,5 - pacmMaaH KYypuHHUO TypuOJMKH, STUIN >KapaCHuAa KaTHaAIIaéTraH WTrHAJap
COHM OPTraHH y4yH 5- UTHAJIa 3TUII Kapa€HuJla UIl TApaHIJIMTK OOIIKA UTHaIapra
Kaparaija SHr Karra kuhmarra spumanu. [llynra sbTHOOp Oepuin Kepakku,
UITHUHT UTHAJIApHU KaMpPOB Oypyakiapu WMFUHIMCH OpPTraHu cabadiu sruiiaérrad
WUITHUHT YHT KUCMUJArd TapaHTIIMK Yar KACMUATH TapaHTIIMKKa HUCOATaH IOKOPH
oynanu. Slccu urHagoHIM (DaHT MalllMHACHAA STUIAETIaH UIMTHUHT KUCMJIapUa Ul
TapaHTJIMTUHU aHUKJAIl YIyH 6-pacMmjaa KypcaTWiTaH CXEMaHHW KaOysn Kujaamus,
OyHIa acoc WU TapaHIJIMK KaTTAJUTHra TabCHUp dTMAaraHu Y4yH cXeMmaaa aKc
STTUPHUIIMAraH.

Ths = T, @0 (2ua,) Tos1 = T80 [ 1y + )],

a, =a(t-t,).

T,

2728

T,
25

2 ,2z /’
/ / 2

175

15

125

07s

1 M

0,75

l-urna 5; 2 — urna 4; 3 — urna 3.
4-pacm. IrunaéTran U

qan

0 0pO2 0004 0OQ05 OMOB 001 0p12 004 D016 0
t, cek

KHCMH S-pacMm.

oooz 0po4 0006 0008 001 OMZ 0014 0016

t, cek

1-wurna 5; 2 — urna 4; 3 — ursa 3.
ArujiaéTran Ui yHr

TAPAHTJIMTUHUHT
OOFJIMKJIMK rpapuru

HUIrHa

Ty U LI

BAKTHIra TapPaHIJIMTHHHHT
OOFJIMKJIMK rpaduru

HIHa

TYLIH LI

KHCMH
BaKTHIa
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<)
Ozt L i ty<t<ts ctet
7 2 5 t<t
5 o 5 t<t<t,
T's2s T's1s ﬂ a 1
| " T . .
Lt [l = @ vuf] Bﬂ ﬂ

AT ARASTARAS
WAV A=dihg

10 _
6-pacm. Slcen paHr MAIIMHACH/IA KAPETKAHMHT YAIIaH YHITA XapaKaTJaHUIIUAA dTHII
JKapaéHm cxemacu

Nn Oepuimn mociamanapyu mapkas3u OJIJ Ba OpKa WTHaJOHJapra HucOaTaH
NN; mapka3uii HelTpan uusuk Oyiinad Oup xwmn KoHyHusaT H(t)=Hqo+R+h(t)
acocusia XapakarjaHajau, ne0 xucoOnaimus, OyHma 2H, — HelTpan 4u3uKiIap
opacumaru macoda, R — opka Ba onm urHa paguycu, h() — O HykTaHUHT
xapakaTianum KoHyHH, ssbHH OA= h(t), h(0)=0. burra srum >xapaéHu IUKIN
0<t<t, BakT opanuruja Oyiaub yTaau ne6 KaOya KuiaMu3, UTHATAPHUHT YUKUII Ba
TYIINAII KOHYHU KyHuaarnda aHuKJIaHaIM:

h, =h,, :R+h0£[2—£],
0 t0
Oynna hg — arumr aykypiury, to — TYIMK STHIN BaKTH.

YMymuil sruil 4yKypJIuTHMHHU OJIJ Ba OpKAa WTHAJOHJIAp y4yH TEHT Oerirta
kucmra O6ynmamus. Iukn t=0 BakTma 5'- opka WrHa HUHT KYTapuIMIIM Ba 4- onj
WUTHAHUHT TYIIWIIY OWjaH OolUIaHaAu (ATUIIHUHT 1-00CKUYMHUHT OOUUTAHUIIIN)
Ba t=t; BakTa O0OCKWY SKYHJIAHA/IH.

7,8 - pacma umkananui kodQpGuIMeHTy | Ba HeTpan Katiaam Ho HUHT Typinua
KuiimaTiapuaa 5 urHaga Ts; Ba Ts, Tapanrnukinapaunr (To ra HucOaTtan) BakTra
Kapal Y3rapuily 5rpy YM3UKIapHU KeITUPUITaH. Xucooaniia Kyiuaarmiap Kaoy
KuiuHTaH 0p=45°, Ry=0,0005m, he=0,0075wm, 1,,=0,013mM, v, :T—‘):ZM/ c¢. Karnam
0
KAaTTAIMTUHUHT  IOKOPW  KUWMaTiapuaa XucoOsamn HaTwkaiapu 9-pacmia
uponananran. Kypuuub®  typranmmaex, Hy=0,025m Oynranga  WIOHUHT
KHCMJIApUJIATH TapaHTJIMK amaliia Bakrra 0ormk 0yiu0 konamu, Tsi(0) Ba Tsi(to)
KuiiMaTiiapu opacuaaru (apk 2,8% HM TalIKWI KAJIaAu. OTUII YyKYPJIUTH OPTHUILN
OWJIaH UI TapaHTJIUTU OpPTHO OOopaau, JEKWH y OMp XHJI MUKIOpJA y3rapManju.
ByHuHr cababu — UIMHUHT KaMpoB Oypyaru WUFUHAMCH XaM OWp X1 OyiMaraH
MUKIOpJa OpTHO Oopaau. Orumn sxapa€Hu OOIUIAHMININMA TaHATJIUK KECKUH
OpTaJy, KEHWH CEeKWHJAIagud. Arap STl 4yKypiaura 6,5-7 MM ra oprca, uIl
tapanriaura 390-430 cN ra, spHu 14,9% ra opranu, sruil 4yKypaura 8-8,5 MM ra
oprtranuja un tapanriaura 480-490 cN ra, spHuU 1,9% ra opragu.

TaakukoTIapHU YTKA3UI Kapa€HUaa U MalldHa WUITYH ab30yiapu OVyitinad
XapakaT KWITaHW yY9yH XapakaTnard WIKajdaHum  kKodddumumeHTunan
doitnananunran, span p=0,25.
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T51/To T52/To

1 1.4 !
1351
1,35
13 2 2
1.3
1251
3 1.251 3
12 * 1.2 ¢
1,154 1.15
0 0001 0002 0003 0004 0005 0006 0.007t(cer) 0 0001 0.002 0003 0.004 0.005 0.008 0.007t(cer)

1-H,=0.001, 2-H, =0.0025, 3-H, =0.005, 4—H, =0.0075
7-pacm. Mmkananum kodpdumuentu 1 =0.15 , o, = 45° 6yarannaa sa HeiiTpan Kataam

H,(») HuHr Typanya kuiiMmatiapuaa Swurnaga T, /T, Ba T,, /T, TApaHIIMKHUHT BaKTra

OOFJIMK X0J112 Y3rapuIIu

TE1/TO

1 TEZ/TO .
1.7
1.6
2 167 2
1.5
157
3 3
1.4
4 1.4 4
1.3 131
0 0001 0002 0003 0004 0005 0.0068 0.007 teer) 0 0001 0.002 0003 0.004 D005 0.006 0.007 ticer)

1-H,=0.001, 2-H, =0.0025, 3-H, =0.005, 4—H, =0.0075
8-pacm. Mmkananum kodpduumuentu 1 =0.25 , o, = 45° 6yarannaa sa HeiiTpan Kataam

H,(») auar Typanya kuiimatnapuaa 5 uruaga T, /T, Ba T,, /T, TApaHIIMKHHHT BaKTra

0OFJIMK X0J112 Y3rapuIIu

1324 T51/TO 1 T52/T0 1
1_3_ 132'
1.3

1.281 2 5
1.281

1.261 5
1.26

4 4
1247 124
1.221 1.221

0 0001 0.002 0.003 0.004 0.005 0006 0.007 tcex) 0 D001 0002 0003 0004 0005 0.006 0.007 t(cex)

1-H,=0.01, 2-H,=0.015, 3—-H,=0.02, 4-H, =0.025
9-pacm. Mmkananum kodpduumuentu 1 =0.25 , o, = 45° 6yarannaa sa Heiitpan Katjaam

H,(») HuHr TypJau4a Kuiimataapuaa 5- urnaga T, /T, Ba T,, /T, TapaHIVIMKHH BaKTra

0OFJIMK X0J112 Y3rapuIlIu
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Hazapwuit xucobmamaa un TuHY Xonatna aed xucoOnaHaau, UIYHUHT y4yH
TUHY XOJAaTAard UIIKAJaHuIl Ko3)PUIMEHTH o KaOyn KUJIMHTaH Ba y KyHujaru
dbopmyIia OulaH aHUKJIaHAH:

Ho = plk,
Ooynaa k<1 — cupnanui Ko3pHUIIUEHTH.

VY4 xun KuiMat yuyyH «k» K03(pQHUIHEHTHH MHOOATra oJubd WIl TapaHTJIUTH
xucobmauau (1-xamBain).

bynnan xypunu® TypuOIuKu, Ha3apui TAAKUKOTIAp HATHXKAacuJa OJIMHTAH
un Tapanrmra kuiiMatu (10-pacMm) oauil srui xxapaéHura Kaparanjaa aijJaHyBYH
POJIMKIIN STHI kapaéuuaa (oTOOH THILIapu Ky3raamac Oyiaranaa) 17,6%, uraa Ba
oTOOM THIJIApUHUHT OWp BakTaaru xapakaruaa 37,9%, wurHa Ba oTOOH
TUIUIAPUHUHT aillIaHyBYU POJUK OWIaH Ouprajukaard OUp BaKTAard XapakaTujaa
5,6%ra kamaliuim aHuKJIaHIx.

Ymby y3rapum osrum  kapa€HuJa MalldHAHUHT WIMYM  ab30JapHiaH
YyTa€TraH MIHUHT KamMpoB Oypuaru ys3arapuiny OWIaH acocjaHaju. JHT KaTTa
TapaHIJIMKKa d3ra OYNraH MakCUMal OJTUIl YyKypJIUTH XOJaTuaaru OemrmH4Yd
WTHA/Iaryd TapaHTIWK TaJIKUK KWIMHTAHU Y9yH ITYHH TabKUIIAI MyMKAHKH, STHII
YCYJMHH Y3rapTUPHII XUCOOUTa KaMpOB OypuariHi KaMalTHPHUII STHIAETIaH Ul
KUCMJIAPUIATH TAPAHTJIMKHU KaMaUTHUPUIITa SPUIIHILITA OIH0 KeTaIu.

1-KanBan
N TapaHrIMruHMHT 3KCIIEPUMEHTAJ Ba Ha3apuil Xuco0/am KHiMAaTIapuHA
COJIMIITUPHII KAABAJIU

Orum Un «x» KO3 GUIUEHTHUHT TypJinya KuiiMaTiapuia 3Tl
YYKYPJIUTH | TApAHTJIUTUHUHT JKapa€HUJaru Ul TapaHrJauru Kuitmarnapu, cN
AKCIIEPUMEHTAI x=0,8 A % x=0,7 A% x=0,6 A%
kuiimatu, cN (10=0,3) (10=0,357) (10=0,416)
6,5 370 196 47 278 25 451 18
7,0 430 241 44 355 17 595 27
7,5 470 294 37 455 3 797 41
Orui Kapa€Hu
OockuuIapuaa uI
TapaHTJIUTUHU
E XucoOJjam y4yH TaBCHS
s KWIMHTAaH  MaTeMaTHUK
E MOJIEJVIAp WTHA MabIyM
E OMp BakT oOpaluFUAa
2 MabJIyM OUp 4yKypJIUKKa
P TylUranuaa HII
TapaHTJIUTUHU YHUHT
STHII :RAPACHH §0CKHYIApH KuCMIapuia - xucoonain

10-pacm. Ui TapaHIyIuru y3rapui rucTorpaMmmMacu

UMKOHHUHHU OepaI.
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MMar,

TPUKOTAXK
Kyluum4ya

(v

IIYHUHTACK, TPUKOTXK TY3WIUIIM Ba KYpCAaTKUWIAPUHHU
bMeTuK Ku

b urmenTn xucoOIaHraH.

VYpraya kBagpaT YeTIAHMII KHUYMK YETIAHUIIUIAP MUKIOPU KYTl OynraHuia

TapKuOuTa
aloXyJa Karra 4eTjaHuuuiap OwiaH TabcuUpiamaav. YerTnaHunuiap KuiMaTu

(V]

HaKIO 3JICMCHTIAPH KHUPUTWIITAH HMHTCPJIOK Ba KAKKapd TYKHUMAJIapHu, XOM ame

capbhu kama

(V)

HUTHaJAOHJIN

HKKHU

(V)

KBaJpaTra OmrpwWiraiu y4yH KaTTa YCTJIaHUII KYPCAaTKUYJIapU KHMYHUK YCTIIaHMWII

ooom
SJIEMEHTJIApH  KYJUIAHTaH HWHTEPIIOK

MalllMHAJIapuga HWKKHA KaBATJIW HAKIUIA TPUKOTAK TYyKUMAJIAPUHHU  OJIMII

TEXHOJIOTUSICUHM spaTulira OaruluiaHraH Oynmb, yHza
WTa uIuiam yTKa3uira.

(V)

o

TYPTHUHYH
TPUKOTAXK  KyIIAMYa

Oaran CC3UJIapJin JapaKaJaa OpTaau.

UTUPUIITAH XOCHJIa HHTCPJIOK TYKUMAJIApU ApaTUII'aH Ba TaBCHUA

(v

Haxmm
TYKUMQJIAPH TEXHOJOTMK KYpCaTKUWIAPW YYyH YypTada apu

(V)

JlucceprauustHUHT

KypcaTKAuIapura HUC

ypTada KBaJpaT 4CTJIaHUII Ba Bapualusa KO3

6amopaT KWJINII Y9YH CTaTUCTHUK Ka

kwmHTa" (11-pacm),

000000000000000000000 ﬁb Q00000000000000000000
0000000000000000000000000000000000000000000000

000000000000000Q ﬁb Q00000 ﬁb Q000000000000000

0000000000000000000000000000000000000000000000
0000000000Q ﬁD %DODDDDDDDDDODDD WD Q0000000000
0000000000000 000000000000000000000000000000000
00000000000 WD Q000000000000000 %D Q0000000000
O0000000000T00T0000000000000000000000000000000
000000 QQ Q000000000000000000000000Q Wb Q00000

00000000000 00000000000000000000000 000000000000

D ﬁb Q00000000000000000000000000000000000 jole} ﬁ
O000T00000000000000000000000000000000000000000
b ﬂD 000000000000000000000000000000000000 ﬁb D
000000000000 0000000000000000000000000000000000

000000 ﬁb ODDDDODDDDDDDDDOODDODODDDO wb Q00000

O00000T000000000000000000000000000 000000000000
00000000000 ﬁb Q00000000000000Q v» 00000000000
0000000000000 0T0000000000000000000 000000000000
00000000000 ﬂb Q000000000000000 ﬁD Q0000000000
000000000000 0000000000000000000000000000000000

0000000000000000 Q0 Q00000 QQ Q000000000000000

0000000000000 000000T0000 0000000000 000000000000
000000000000000000000 QQ Q00000000000000000000
0000000000000 00000000000T000000000000000000000
000000000000000000000Q 9@ Q00000000000000000000
0000000000000 00000000T00T000000000000000000000
0000000000000000000000000000000000000000000000
0000000000000000000000000000000000 000000000000
0000000000000000000000000000000000000000000000
0000000000000000000000000000000000 000000000000
0000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000U000000
0000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000
D ﬁD ﬁb Q0000000 p@ ﬁb Q0000000000000000000000
U000U00T000000 0000000000 0000000000 000000000000
@ wb wb Q000000Q WD ﬂb Q0000000000000000000000
OV0U0U0UT00000000T00T00T00000000000000000000000
000000000 wb ﬂb Q00000000000000000000000000000
00000000000 00000000000000000000000000000000000
000000000 vb ﬂb Q00000000000000000000000000000
0000000000 0T000000000000000000000000000000000
D B B Q0000000 B B Q0000000000000000000000

00000000000 00000T0 000000 0000000000 000000000000

0000000000000 000000000000000000000000000T00000

O000T000000000000000000000000000000000T00000000

(V)

, Hazapui
19

Oarmopar

Kuinnigad uoopat. Kypwiran QyHkmusiap y3uma dKCIEPUMEHT HaTHKaJTapUHU
udoganaiiiv, SpHUA yiap TaXpuOa HaTKalapura ajaekBaTaup. lemak

(v

bU3UK-MeXaHUK

burn kentupuiarad. Xap Oup rpaduxk ydyH

R’<1 Ba MuHHMyMTa

- pacmiiapia TYKMMa panmnopTHIArd IMpecc XalKajlaph COHHTa
Ba

JUIAHT'aH UHTEPJIOK

Ky

(1-BapuaHT MHCOIHIA)

2

R anuknanras.

(V)
(v

(V)

(v

VKUMa TY3WIWIIHA Ba KypCaTKU4iIapu

(V)

TCHI'JIaMaCH Ba alllIpOKCUMallUs aHUKJIUTHY KUUMATH

KypcaTKkaujap
WTa WIUIaraHJaH CYHT KyHuJard perpeccus

Bapuanr 1

11-pacm. Hakimim TpUKOTAX KyIIMM4a 3J1eMeHTIapu

(V)

anIpoOKCUMAalMsl YU3UFU YTKAa3WIraH, IIYHUHTIEK, KYPCAaTKUYJIAPHUHT Yy3rapyIlIH

TCXHOJIOTHUK

(V)

()

HaTWXKaJIapura Kypa allpOoKCUMallusgd aHUKIINK KUHUMATH

naTuiIagn.12-15

OOFJIMK

TyKHMaCHHHHF SIHT'H TY3HJIUIIHA

MAaKCaJ UXTUEPUN BAKT OPAIMFHUIA BA UXTUEPUN KMUMATa HATHKAJIAPHU

paBulia

Kuuuk kBagpatinap ycynu €paamuaa T
y4yH perpeccusi TEHrjiamaiapu Kypwigu. Ymly QyHKIUSUIapHU KypHIIIaH

Taxxpuba HaTWKaTapuHU Ka

@(X) Ba amanuii y KuiimMatiaap opacuaard ¢apk MUHUMyMra HHTHIAAH. Taxpuoa
TEHTJIaMaJIapy OJIUH/INU:

XyCYCHUSITIAPHUHT y3rapuil Ipa



- 1032 3UYJIUTH:

y= -1,2958x* + 14,057 + 154,27; R? = 0,483
- XaKM 3UYWINTH:

y= -6,722x? + 89,583x + 85,532; R? = 0,6595
- TOPU30HTAJ OYMYa 3UUITHK:

y =-1,5482x + 82,06; R*=0,3166

- BEpPTUKAJ Oyin4a 3U4JIuK:

y =0,3946x + 47,691; R2=0,1028

- XaBO YTKAa3yBYaHJIUK:

y = 2,396x° - 28,751x + 299,4; R? = (,2345

- Oyiiura y3uiauml Ky4u:

y = -4,0187x° + 44,893x + 140,54; R? = 0,952

450

300
y =-6,7225x2+ 89,583x + 85,532 o
400 RE=10,6595, =
ﬁ S a0 -
; A~
¢
Ef 300 E 200 0
o = E =
L S EF 250 g
EEEcx ¥ =-1,2958x2+ 14,057x + 154,27 £ 0
SEEE o N g ¥ =2,396x?- 28,751x + 2994
PESE g o R:=0,2345
EEEE 2
FEEE 3
g faéi 100 y =-1,5482x + 82,06 R?=0,3166 . ©
50
o v = 0,3946x + 47,691 R?=0,1028 0
o 3 4 6 N 10 0 1 2 3 4 5 6 7 8 9 10
Ipecc xaaxanapn conn, % Ipecc xamxanapu conn, %
12-pacm. Haku panmopruia npece Xajakaiapu 13-pacm. Hakm panmopTuaa npece Xajakajiapu
COHHMIa Kapad TeXHOIOrHK KypcaTKH4iap COHHMTIa Kapad XaBo YTKa3yBYaH/JIHK Y3rapHIIu
y3rapumm rpaguru rpaguru
350 180
¥ =-4,0187x2+ 44,893x + 140,54
300 R? = 0,2666 o0 *
e
z . § 140
g% 0 SE v =2,6804x + 132,83
28 g z10 R2=0,4268
28 .m \ i
; E El £ 100
E.E: 150 =P é £ PRA4
;,:_'(E Paa3 E‘f ——Pans
- e 100 v=-1,0311x- 0,4391x + 240,87 60
R =0,8705 20 y=-3,7818x+ 101,03
s R* = 0,5566
V 20
0
o 2 4 6 8 10 0 0 2 4 6 8 10
Hpece xamcazapn conn, % TMpece xamkanapu conn, %
14-pacm. Hakiu pannopTuja npecc Xxajakajiapu 15-pacm. Haku pannopTuaa npecc xajakajiapu
COHMIa Kapad y3uanil KyYHHHHT Y3rapuimm COHMTa Kapa® 4y3nIyBYAHIMKHAHT Y3rapuing
rpaguru rpaguru

- DHUTA Y3WINII Ky4H:

y =-1,0311x? - 0,4391x + 240,87; R2 = 0,978
- Oyiura 9y3uyBYaHIIUK:

y = 2,6804x +132,83; R>=0,4268

- DHHUTA YY3WITyBYAHJIUK:

y =-3,7818x + 101,03; R*> = 0,5566
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Oxopuna kentupwiaran TEHrjgamManap HaKII — PaNMoOpTHAArd  IPecC
XaJIKalapyd COHUHUHI Y3rapuiiura Kapad xap Oup KypcaTkuy Y3rapuiiu
JKapaCHUHUHT MaTeMaTtuk udopacuaup. YHAA X — MPecc XaJlKajlapu COHH, Y —
TYKUMaJIAPHUHT TEXHOJOTUK KYpCcaTKUWIapH, IIYHUHT Y4yH yiap Oup Qaxropiu
MaTeMaTuk Mojemiap xucobnanamu. Juccepramusga (IV 600) Taxkpuba
HATWKAIAPUHUHT  TYJIUK  TaxJIMIM  KEJITUPWITaH Oyiaub, Moc  paBuIja
rucTorpaMmaiap KypuiraH Ba Xap Oup kypcaTkuy OViinda SHT sIXIIIM BapUaHTIAP
TaBCHS KAJIMHTaH.

BemuHun 0600 WKKM KaBaTid TPUKOTAX TYKUMAJIAPUHUHT TEXHOJIOTHK
KypcaTKuwiapu Ba  (PUBHK-MEXaHUK XYCYCHUATIAPUHU  TAAKUK  KUJIHUIITa
Oarunutadrad 0ynuO, yHIA KYIIMMYa HAKII 3JIEMEHTH KUPUTUITAH SHTH HAKIUTHA
WHTEPJIOK Ba KaKKapa TYKAMajgapw, XoM am€é caphy KaMaWTHPWITaH XOCHJIa
WHTEPJIOK TYKUMalapu TaAKUK KWJIWHTAH, ITYHUHTICK HT SIXITW BapUAHTIAPHU
TaBCHsl KWIMII Yy4YyH KYpcaTKU4WiIap Ba XYCYCUSITIApHM paHraiu Oaxosaril
yTkazunrad. HamyHanapuusr ro3a 3uunuru 171,3-197,8 /™M (15%) opanuruna,
xakM 3uairi oca 330,8-388,6 mr/em® (15%) opanuruza (16-pacm) y3rapam.

3653 364.4 388.6 383
364,8

“TadN i nasdla
300
l l l l l l l I I BapHaHTIAp/a KaTHHINK Ba
250 4¢ ? “ ! “ i n ﬂ ! H 1032 3UYWIUNTHM DBHI IOKOpHU
TS 4 1 re B

400

[Iyara »bTHOOp  Oepuin
341.9 JIO3UMKH, SHT KHYHUK XaXM
3UWINTH KypcaTkuuu 7, 9, 6,
1- BapuwanTiapma. Yoy

TpuoT assaniHT 1032 JYITETH, My(r/m2)
TpuxoTaxHHHT Xauwm 3T, H(pr/em3)

2 3 4 5§ & T 8 9 10

Bapmantmap

I - 103a 3UYIUTH
B - X2XM 3U4JINTH
16-pacm. UHTepsI0Kk acocuaarn TYKUMaJapHUHT
BapHaHTJap 0yiinya 103a Ba Xa:KM 3UWIMKJIAPH Y3rapuim
THCTOrpaMMacH

200 KypcaTKkuuiapra ora.

150 Tpukoraxx Oyin, 5HU Ba

KAJIMHJIATH OomnaH

100 XapaKTepIaHyBUH ya

50 VIuaMiim MaxcyJioT OyiraHu

0 |, | yUyH YHUHT EHTWUIUTUHH
1

XaM UKKHU yiryamiu
KpUTEpHU XHUCOOJIaHTaH 103a
3U4IUTH  OWjaH 23Mac, yd
yiryamiu KpUTEPUU
XUCOOJaHTaH XaXM 3UUIIUTH
Ouan NAEENI 3apyp.
TpukoTaXKHUHT XaXM
3UWINTH Xa%KM OUPIIUTUIa

KoMalrad TYKMMauuiIuK WITITApUHUHT MUKAOPUHHU Kypcataau.XoMm ameé cappu
KaM Oyiran Tykumamnap e, IIyHAal TYKUMalapra auTuiaaguky, YIApHUHT XaXKM

3UWINTH aCOC TYKUMaHUKUIaH NacT Oyau.

Hemak, 7, 9, 6, 1- BapuanTIap XaXm 3UWIMTH TaX)TWJIM HaTIKaJlapura Kypa
xoM amé cappu kKam OYnaraH TYKMMa BapWaHTIapW cudaTtuga TaBCHUS STHIIHIINA
MyMKkuH. By aca ¥3 HaBOatuaa xom amé cappu kam OYJIraH €HrHJl TPUKOTaXK

IIOJIOTHOJIAPDUHU  XYCYCUATIIADUHU WYKOTMAaraH

X0JIla WNUIad YUKApHII

UMKOHUSTHHH Oepanu. Tykuma TapkuOura Kymmm4a HaKIOl SJIEeMEHTIapu
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cupatuna HaOpocka Ba MPOTHKKANAP  KUPUTWITaHM  cabadiau  yHUHT
TY3WIHIIMJArd Yy3rapuuuiap OIyHAald HaTwkara SpUIIMIIra HMKOH Oepau,
IIYHUHT/AEK, KAJTMHIUK XaM y3rapub Oopaau.

Huccepramusina ury OwinaH Oupra TPUKOTaXK TYKUMajJapu TEXHOJOTHK
KYpCaTKUWJIapUHU ~ XUCOONaml y4yH TYKAMa TY3WIMIUIAPUHU JIOMHMXAJall
KapaHUHM aBOTMATJIAIITUPUII KYpHO uumkuiaraH. TykiIu TYKMMa TEXHOJOTHK
KYpCaTKU4JIapuHH JIOWMXajalaa TyK UK Y3YHJIUTHHU aHHKJIaa 6apya acocHii
KypcaTKuuiap
UITHUHT JuaMeTpura OOFIMK XOJJa Xaldka TeOMETpHUSICHIAaH Kelud YHKuO
aHWKJIaHAM, (aKaT TYK WIMHUHT Y3YHIUTU TYKYB MAITMHACHHUHT YIIdamiapura
OOFnuK OVnaau, s’bHU

lns=lpt2(hy-hy) (8)

Oy epna |, — TyKJIM XajiKa WK Y3YHJIUTH;
|, — acoc xanKa Unm y3yHJIWIH;
N, — TYK UIIMHUHT STUIT YyKYPJIUTH;
h. — acoc MMMUHUHT ATUIIT YYKYPIIUTH.

(8)- dopmynaman KypuHHO TYpPHOIMKH, TYKJIM XaJdKa WM Y3YHJIUTH acoc
XaJKa Uiy y3yHiaurura Hucoatan 2(h, - h;) kuiiMatra kaTTaaup, KKK UTHAIOHINA
MalIgHazapja uiuiad YuKapuiagurad TYKIM TYKMMaaa 3ca TYKIW XajdKaJard Ui
y3yriura 20 (b —onx Ba opka WrHajoH wrHajgapu opacuaard macoda) KariMarra
KaTTajJamaam.

Tyknu Xajlka WOU y3yHJIWTMHUA aHUKIAga ymoly ycyl KyJUlaHTaHzaa
XUcoOam KypcaTKuwiapu Xap JOMM XaM amajjard KypcaTkuu OWiaH MocC
KeJIaBepMaiiv, s’bHU yJIap ypTacuaa MabiyM TapoBYT MaBxkyA Oynaau. ByHuHr
cababnapu Kyiluaaruya: MaliMHaAa acoc Ba TYK MIUIAPU 3TUII YYKYPJIMTH YiIdail
KUUMHYMUIIUTH, STUII ONEPAIMsICUHN Oa)Kapulllla UMHU KailTa TOPTUII XOAMCACH
MaB:KYJIJTUTH, XAJIKa XOCHJI KWJIHII Kapa€HU1a UITHUHT YY3WIUIIH Ba X.K.

[IIlyHUHr y4yH TYKyB MAaIIWMHACU YJI4YaMJIApU HINTHUPOK 3TMACIAH TYKIJIHU
XaJKa UMW Y3YHJIWTHMHUHT aHUKJIAIl YCYJIWHU sipaTull 3apypatu Tyrwiau. Ly
Makca/jia TyK UMY y3yHJIUTUHU aHUKJal GopMyiacura TYK UMW y3yHJIUTH acoC
UK y3yHJIUTUTa HUCOATUHU KYpcaTyBuH KodpdurmeHT «K» KupuTuiay , sbHA

K=l / 1y 9)

«K» KOI(pPUIIMEHTUHUHT KHIIMaTH SKCHEpUMEHTAl Yycyinaa Xap Oup
TPUKOTaX Typu (YCTKM, WYKHM, MAaWNOK) Y4YyH ajloxXujaa aHukiIaHgu. «K»
KO3(PUIIMEHTUHUHT KUUMATUHU aHUKJIAIl Y4yH TYKJIUW TYKMMa HaMyHallapuJaH
XaMJla IUCcepTals UIIapy HaTvXanapuaad dorgananuaau. Taximn KUINHTaH
HAMyHaJIap Typjdya YU3WKJIH 3UWIMKIATA TYpPJId XOM ameé TypiapuaaH HILiad
yukapuiradn. OJMHraH HaTHKAJIADHU MAaTeMAaTUK CTAaTHUCTHKA yCyJlu OWJIaH KalTta
unutanradgad cyHr «K» kodhPUIMeHTHHUHT KUWMAaTUHH Kyhdujaruda KaOys
KHWJIAH]IU:

MalMnoK MaxcyJIoTiIapu Y4yH K=1,89-2,12

22



YCTKH TPUKOTAX YUyH K=1,95-2,27

WYKUA TPUKOTAX YUYH K=2,48-2,6

Tyxkmn xanka wnu |y, y3ywmuruman «K»  koaddummentra OOFIMKIHAK
TEHIJIAMACUHUHT YMYMHUM KYPUHHUILMN KyHH1arnya.

MaMoK MaxCyJIOTJIapy Y4yH l..=5,45K+2,33
YCTKH TPUKOTAX YUYH l..=3,39K+4,0261
WYKH TPUKOTAXK YUyH l.=11,20K-19,178

Tyknu TpUKOTaKHUHT XUCOOWH Ba aMaliuil KYpCaTKUUJIAPUHU CONUIITHPHUIII
HATWKAJIApU TYyKIM XaJlKa WK Y3YHJIWTWM AHUKJIAIl YYyH TaBCHUs KWUJIMHTaH
dbopMynamapHUHT TYFPUWIMTHHA KYpCaTO, SbHU KypcaTKUWiap opacuaarud ¢apk
3-6% Hu Tamkua STAM. Jucceprauusga TYKIHM TPUKOTaX TYKAMACHHUHT
TEXHOJOTHK KYpCAaTKUWIAPUHU XHUCOOJAIIHUHT SIHTH YCYJUHUHT HHTepdeiicu
KEeNTUpWIran Oynu0, yHIa SKCIEpUMEHTal Wyn OWiIaH WYKH, YCTKH Ba MAWIOK
MaxCyJloOTJIapd Y4YyH aHUKJIAHTaH KO3((UIMEHTHUHTI KUPUTWITAHU YYYyH
TEXHOJOTMK KYpCaTKMWIapHU XHcoOyam OupMyHYa cofanamrtupuwirad. 17-
pacmaa Delphi Tununa €3unran TpukoTax TYKuManapu (Taajib, JaCTUK, HHTEPIIOK,
TYKIM TYKMMa) TEXHOJOTHUK KYpCaTKUWIApUHM XHCOOJalra MyJbKalJlaHIaH
¢oiinanaHyBuu JacTypuil KOMIUIEKCUHMHI UHTepdelcn TapKUOUN Ty3WINLIN
oepwirad. MHTepdeiic Te3 Ba aHUK XucoOIall yUyH XU3MaT KUJa/Iu.

1. Homu;
2. Ycyn HoMmu,
3. Xucobmamr hopMyiacu HOMH;

4 1) Onpeneenne TOAMMHB HUTH 3
—2 . f 4. Homabmym;
v F

1 P Ipoexrny TEXHOJIOTHYECKHX APAMETPOB IVIajIH

Meroauka npodeccopa Ja ya A.C. 4 2

] \ ; — 5. Pakam kuputuin Mai1oau (YHIN
5 / Oy Peaitns XOHaJap Bepl"yn OpKalIu
2) Oupeae/ierne nere/ibHOIO mWara KI/IpI/ITI/IJIaI[I/I); 6 HaTI/DKa ‘H/IKapI/IHI
k F A
{ [ MaiiJIOHH;
Ot | | 7 7. HaTna yukapui MaiiJIOHUHA
3) Onpejtetene BBICOTH HETeTLHOTO PAIA TS'/J'IZ[I/IpaI[I/I;
< _ 8. YuoB Oupnury;
NEPETD  f—
§—————> oo paiaa _ 9. burra ¢popmyna yerapacuaa

— ' MAaiZJOHHU HOJITA TEHIJIAIITUPA]IA.

17-pacm. TpukoTaX TYKMMAJIapH TEXHOJIOTHK KYPCATKMYJIAPHMHU XMCOOIALITa
MYyJKAJJIAHTaH (oiiiaaHyB4u AacTypuil KOMIIEKCMHUHT HHTepdeiicu Tapkuoui
TY3WJIHIIHA
Hactyp uxtuépuii  ¢oiinasanyBun  yuyyH €3wirad  OynuO, Oy
doitnananyBumIap KyJIaMUHU OMpPMyHUYa KEHTaUTUpPAJd, IMIYHUHTIAEK KOMIIBIOTEP
TU3UMUTA FOKOPH Tanabyap Kyimanau, nactyp windows peskuMu/ia UIianiu.
Oarunum 00042 onuHran tykuma HamyHanapunuHr TTECU komwmparm
CENTEXUZ ceptudukarus mMapkasuaa CTaHIapT yCyJja TEKITUPWITaH (U3HK-
MEXaHUK XyCycusTiapu HaTwxamapu éputwiran. 18-19-pacmaa Oyiinra Ba sHHTa
Oynaran  y3wiIMII Ky4d  UYY3WIYBUYAHJIMKHUHT  Y3rapuild  THCTOTpaMMacH
kentupwirad. HamyHnanapauar Oyitura Oyiran y3widil Ky4d TYKMMa TapkuOuja
KylIuMya SpuM XajlkKa Ba y3atupuirad &unap Oynranu yuyH 172,7-299,5 N
(40%) opanuruna y3rapanu. 9, 1, 2, 3 BapuanTiapja Oyiiura HT IOKOPU Y3WJIHIII
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Ky4d KYpCaTKUWIapH Ky3aTWJITaHU YYyH YyJapHU OyiWra MycTaxKaMJIHTU IOKOPH
TYKMMa HaMyHajapu cudaTuia TaBCUsl KUIHUII MyMKHH.
HamynanmapHuHr osHHMra Oyaran y3Wiunl Kydd TYKUMa TapKuOuaa
UIUJTAPHUHT OWp WTHAJOHIAaH UKKMHYKCUTA YTUIIMIA XOCUI OYITraH y3auTUpHITaH
npoTsokkanap oynranu yuyH 142,8-232.6 N (38,6%) opanuruna y3rapaau. Llynu
aJoXy/Ja TaAbKUAJIAII JO3UMKH, 9-BapuaHTa SHUTA Y3UJIUII Ky4YH KYy1a FOKOpU
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18-pacm. UHTepJIok acocuaarn TYKUMaJaApHUHI BapHAHTJIap
Oyiinua Oyiiura y3mJmil Ky4d Ba 4y3WJIYBUAHIMIH Y3rapuIIn
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19-pacm. UHTepJI0K acocuaarn TYKUMAJAPHUHT BAPUAHTJ/Iap

I - oHura y3wiMil Kydu
B - >Hura gy3uITyBYAHIMK

O0yiinya SHUra y3WIuIl Ky4Yd Ba 4y3UIyBUAHIUTH Y3rapuiiu

rucrorpammacu

oym6, y 430,8 N Hu
TalIKUI 3Taad. byHUHr
acocuit cababu QakaTruna
oIy BapuaHTIa TyKUMa

TapKkuoura Kyluumya
apKOK HMH KUPUTUITAH
0ynuo0, YHH

MycCTaxkaMJIMK  Oyiinua
Oolka BapuaHTiap OuUiaH
COJIMIITUPHILI ~ MaKcajara
MYBOGUK oynmaiu.
OHura y3wiuil Ky4UHUHT
IOKOpPH KypcaTKuwiapu 1,

2, 5- BapUaHTIapja
Ky3aTWJIId Ba  yJIapHH
MYyCTaXKaMIJTHK

KYpCaTKUWIApH  FOKOPH,
nry OwunmaH Oupra Imaki
CakJanml XyCyCHUSTIApU
AXIIWJIAHTAaH BapUaHTIap
cudpaTuia TaBCUS ATHII
MyMKHH. HamyHanapHUHT
Oyiura 4Yy3uIyBUAHJIUTU
TYKAMa TapkuouIa
Yy 3UIIMILNTA KApLIWIIHK
KypcaTyBun HaOpocka Ba

IPOTSKKAJIAP
MaBXKYIJTUTH cababnm
61,5-95% (35%)
opaIuFuaa y3rapaau.
byinra  4y3miayBYaHIMK
KYpCaTKUWIAPUHUHT
KaMalHIm 4,7,5-
BapuaHTIapa
Ky3aTHJIaJu, UTYHUHT
YUYH yIIapHU Kam

4yy3uITyBYaH, s’bHU OYiura
OyiraH IIaki cakJjanl
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XYCYCHSITH AXIIATIaHTaH TPUKOTAXK cudaTtuaa TaBCHUsA KHJTHILI
MyMkuH.HamyHanapHuHr sSHura OyiraH 4y3wiIyBUaHJIWIM TYKMMa TapKuOuia
UIUTADHUHT OMp WIrHAJOHAAH WKKUHYMCUTA YTUIIMJA XOCWI OyiraH, xajikara
HUCOATaH TYFpUJIAHTaH LIAKIra 3ra OYJaraH Ba Yy3WIMIITa KapIIWIMK KypcaTyBUH
y3aUTUpWITaH MpoTsokkanap Oynranu yuyH 134,2-159,3% (16%) opanuruna
y3rapaau.OHUra 4y3uiyBUaHINK KypcaTKUWwiapu KaMaiumu 3, 6 - BapuaHTJIapaa
Ky3aTWIaJu, WIYHUHT YYyH yJapHM KaM 4y3WIyBYaH, S’bHU 3HUTra OYJIraH Ak
CakJjall XyCyCHUATH SXIIUJIaHTaH TPUKOTaX cuaTra TaBCHsi KUIHUII MYMKHH.
TankukoTnapHu AaBOM STTUPUO, OJIMHTAH HAMYHAJApHUHT JHT MYXHM
TEXHOJOTHK KYpcaTKUWIapu Ba (DU3HK-MEXaHUK XYCYCHSTIAPUHH  XaXM
3UWINTUTa HHUCOATaH COJMMINTUPHO, paHranu Oaxonam YTKasuiaau. baxomamr
HaTKanapu acocuaa 20-pacMaa KeITUPUITaH TUCTOTpaMMa KypUJILIH.

s

704
B 1
A0 4

A0 4
301
204

K¥pcarkHdamap Ba XycycHATJIap
Ofiirga pauranm baxooram

Bapuanrtaap

20-pacm. UHTepioKk acocuiaru TYKUMAaJaApHUHT BapHaHTJap 0yiinya paHraian
0axoJiall THCTOIPaMMAacCH

TexHONOTrMK KypcaTkuuiap Ba (HU3MK-MEXaHUK XYCYCHATIAP TaxJIHIH
HaTIKaJlapy paHraju 0axoJiail yu4yH acoc KUJIuO oauHau. TpUKOTaX TYKUMallapu
XoM amé cap@uHU aHUKIAIIA MYXUM KYpcaTKHWwiIapJaH OUpH XaXKM 3UUIUTH
Oynranu y4yyH ymoOy KypcaTkud paHraaud Oaxonamga acoc cudaruia Kaoyl
KWJIAHIH.

XaKM 3UWIMTUHUHT SHT SIXIIA KYPCAaTKUYW paHraid OaxXOJallHUHT SHT
KUYMK KuiiMaTu «1» Owmnan Oaxosanau. JKajgBanjgaru KoJiraH KYpcaTKUYJIAPHUHT
XaM OHI SIXIIWJApU paHTadud OaxXOJAUTHWHT SHI KUYUK KUWMaTiiapu OwusiaH
O0axonanau. Hatwxana OaxojgapHUHT MUHUMAJ HUFUHIUCH OPKAJIM DHT SIXIIH
BApUAHT aHWKJaHaau. OIWMHraH HaMyHaJAPHUHT OJHI SXIIM BapUAHTIIApU
KyHuJaru KeTMa-KeTiauK TapTuduia tTaBeus KunuHaau: 6,9, 7,1, 4, 3, 8, 2, 5, 10.

Hucceprammsina Xyaau 11y TapTuOJa WKKA TOMOHJaMa  JKaKKapj
TYKAMaJIapu, XoM ami€ cappu KaManTUpUITaH MHTEPIOK TYKUMAaJapu TaAKUKOTH
HaTWXKallapyu TaxJIWil KWIMHTaH, KypcaTKU4Jap Ba XYCYCUSATIAPUHU paHraiu
Oaxomaml YTKa3wiraH Ba JHT SAXIIM BapHaHTJIAPU TaBCUS KWIMHTaH. TaaKuKOT
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WIUTAPUHUHT OUp KAaTOp HATIKAJapy anpoOanusiiaH YTKA3wiIraH Ba 4OM STUJITAH
Oynmub, ynapHuHr MaHOanmapu  QoiganaHwiran agabuérinap pyhxatuaa
KEeNTUPHUJITaH.

XVYJO0CA

Jucceprauusi WIIUMAAa WKKW WTHAJOHIM TPUKOTAaX MalllMHAIApHUAA SHTU
ACCOPTUMEHTIArn TPUKOTAX TYKUMaJapUHU OJUII TEXHOJOTHACH COXacHia
Hazapuil Ba TaXXpUOABUM TAIKUKOTIAP ACOCHIA TPUKOTAX MAaXCYJIOTIApUHHHT
cudaTH Ba UIUIA0 YMKAPUII KapaHIapu caMapaJOopJUTUHU OLIUPHUII MaKcaauaa
SHTH yCyJUIap Ba TEXHOJOTHK HIIIaHManap Takaud stunau. Wnmuii TaakukoT
WIIMHUHT 3HI MyXUM HaTWXanapyu Kyhuaaruiap:

1. Xo3upru KyHna Y36EKHCTOH TPHKOTAX KOPXOHANIapuaa OMp Ba HKKH
KaBaTii OOl Ba XOCWIA, KUCMAaH HAaKILIM TPUKOTAX TYKUMalIapu HILUIA0
yuKapuiaMokaa. JIeknH MaxcyiaoT cupaTuHu, TallKM KYpUHUIIWHM, HaKII
caMapacuHU SXIIWIa0, Xapuaop TanaOWHU KOHAMPYBUH, 11y OuilaH OMpra MKKH
WUTHQJIOHIM  TPUKOTaX  MAUIMHAJIAPUHUHI  TEXHOJOTMK  HMMKOHUSATJIAPUIAH
camapaiu (QoWJanaHull MMKOHMHUM OepyBUM Mypakkad HaKUIUIM Ba apaJaml
TYKAMaJap UILIa0 YNKaApUIMASIITH.

2. Tyknu TpUKOTaX TYKUMAcH y3ura XOCIUKIApU TaxXJWIA HaTHKacuja Wil
OepyIll MOCIAMAaCHHUHI SHIM KOHCTPYKLMSICH XamJa WrHaJoHJa TUdTiIap
VpHATHUII XMCOOMTa WKKA WIHAJOHIM MAalllMHAJIapAa JOHAIM HAKUUIM TYKIU
TPUKOTAX OJIUII YCyJUTapu MIuIad yukwiay Ba taBcus stwiau (IDP 2002 05204,
IDP 2002 05205).

3. Ukku wrHagonnu uHtepiiok TERROT alinana TyKyB MamumHacu Ba
PROTTI sccu (daHr MammHacu TEXHOJIOTMK WMKOHMSITIAPUHU  YpraHuil
HaTWXKacuaa TYKMMa F03acHjia HAKII caMapacura 3pUIIUIl YYyH KyluuMm4a Ipecc
HaOpOCKalapu KUPUTWITAH Maija HaKIUIM MHTEPJIOK TYKUMalapu Ba HKKHU
TOMOHJIaMa KaKKapJ TYKUMaJIAPUHUHT STHTY TypJlapy HaKIl OpPHAMEHTH, UTHaIap
UIUIall TaTpOHH, TY3WIUIIM, Tpaduk E3yBH Ba TYKHUII >KapacHyapy HILIA0
YUKAIIIN.

4. Tykuma panmopTd TapKUOWIArd MpecC XalKajdapyd COHU Y3TapuIlura
Kapa0d TEXHOJOTUMK KYpcaTKUujap Y3rapuIIMHUHT MaTeMaTuk wudoaanapu Oup
(bakTopiM MaTeMaTHK Mojeap cudaruia TaBCUst KUIHH]IH.

5. HHTepnok Ba MKKM TOMOHJAMa JKAKKapJ TYKUMallapd TEXHOJOTUK
KypcaTKuuiapy Ba (PU3MK-MEXaHUK XYCYCHSTIAPU aCOCHIA YTKA3WITaH TaXJnuJuiap
HaTwkacuaa XoMm amé cappu kam, 1y OwiaH Oupra KypcaTKUWiapyd Ba
XycycusTiaapy OMpMyHYa SIXIIMJIAHTAH TYKUMa BapUaHTJIApU SpaTHIIIM Ba TaBCHUS
KHJTUH A (UZ FAP 00830).

6. Tykuma Ty3mnummaa Xajaka 3JIEMEHTIAPUHHUHT >KOWIAIIUIIN XucoOura
SHITM XOCHJIa MHTEPJOK TYKUMAaJapHUHUHI XaXM 3WWINTH CE3WJIapiid Japakaja

KaMmaiiranu acoclauiu: ywiactuk — 9,8%, typrmactuk - 29,2%, GemmacTtuk —
34,4%.
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7. Oruml 9yKypJiaurd JOMMUNA OYITaHIa TApaHTIMKHUHT MaKCUMasl KUiMaTH
KUPYBUM  TApaHIIMK  KUWMATWra, MIIKAJIaHUII  FO3aCHUHUHT  (PUKLIHUOH
XyCycusiTJapura Ba acocaH Odruil Oypyarura OOFJIWK OYJIWIIM aHUKJIAH[IH,
ATUJIATraH MN KUCMJIApUAa TAapaHTJIMKHU KaMaTHpUIN YCyJUlapyu Hazapui
acoClIaH/Iu.

8. MammHa UIIYM ab30JIADUHUHT OWp BaKTIAard Kapama-Kaplid Xapakartu,
SbHU 00OpPOT MalIMHACHA XapakaTiaHyBUYaH OTOOW THUIUIAPUHMHT KYJUTAHWIIIH,
I3UIYBYAHIIMK XYCYyCHSITUTA J3ra OyiraH KaTjiamiap OwWiaH KOTIUIAHWIITH
KaOWJIapHUHT KYJJIAaHWUIKM OYHJa WITHWHT KamMpoB Oypuyaru Ba STHUII Kapa¢HHUTa
KeTaJUraH BaKTHUHT KaMailluIy Ha3apuil acOCIIaH IN.

9. bemr Oockuyma YpraHuWiTaH STUII >Kapa€HUHUHT MaTeMaTHK MOJCIH
Kypwiad. byHna UTHaHWHT STHIT 9yKypJIWUTH Ba OTOOW THUITMHUHT KYTapWJIUIIH
BaKTHUHT MabiIyM QYyHKIUSICH OYIMO, NIy Tap3ma WI TapaHTJIWTH Ba KaMpoB
Oypyarv, UrHaHUHT TYIIMII TE3JUTH Ba OTOON THUIIMHUHT KYTAPWUIIUII TE3JUTH
ypracunaru OOFIMKJIUKIAP OJWHIM Ba MIyHAAW KWIKO, U TapaHIJIMTUHUHT Xap
Oup 6ockuy OomIKIa Ba OXUPHU/IA Y3rapuill KOHYHUSTH aHUKIJIAHIH.

10. Urna 6usian oTOOM TUIMIMHUHT OMp BaKTAArd XapakaTuja Ul TapaHTIUTu
OJUTMN XOJaTAard OrHlll >KapaéHuUra HucOaTaH COJMINTHUPTaHJa, WIIKAaJaHUII
kodpdunmnentura Oorauk xonga 20-40% raua kamasaw. AMnaHa WIHAJAOHIIA
MallliHa Yy4YyH XucoOjam MWynu OuiaH aHWKJIAHIWKH, WrHa OujiaH oTOOM
TUIIMHUHT OWp BaKTAAaru xapakatujaa un TapaHriuru 37,9% ra Ba ailaHyBuYd
pONMKIIAp KyJularangaH sHa 5,6% ra kamasiau.

11. I'magp, JacTHK, WHTEPJIOK, TYKIM TYKUMallap Ba TYKIH TYKHUMaHU
XUCOONIAIIHUHT  SIHTM  YCYJIM  Y4yH uHTepdeicnap TaBCus  KWIUH]H,
DKCIIEPUMEHTA yCyJJa aHUKJIAHraH KO3()(QUIMEHTHUHT KHPUTWIMIIM OWiaH
WYKH,  YCTKHM,  MaWMoOK  TPUKOTAX  MaxCyJOTJIaApUHUHT  TEXHOJOTUK
KYpCaTKAWIApUHU XUCOOaIl OMpMyHUa CONIANaIITHPUIIIH.

12. Takmud ostunaérran texHojormsgan 1000 xr xom améHM KaiTa
WIIJIAHTaHAaru KyTWiIaéTraH UKTHCOIuM camapa 2013 #iun HapxJjapuja HaKIUIA
UHTEpPJOK Tykumanapu ydyyH 486000 cymMHM, MKKH TOMOHJAMa >KaKKap.
Tykumanapu yuyH 1590000 cymMHU TalIkui Kuiaau.
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HAYYHBINA COBET IIO NPUCYKJIEHUIO YYEHOUN CTENIEHU
AOKTOPA HAYK 16.07.2013.T.06.01 IIPU TAHIKEHTCKOM
NHCTUTYTE TEKCTHWJIBHOU U JIEI'KOU ITPOMBIIHIVIEHHOCTH

TAIIKEHTCKUA HHCTUTYT TEKCTUJILHOM ¥ JIETKOM MPOMBIIIJIEHHOCTH

XAHXA/T/KAEBA HUJTY®AP PAXUMOBHA

CO3JAHUE TEXHOJIOI'MHU IOJTYYEHUA HOBbBIX BU1OB
ACCOPTUMEHTOB HOJIOTEH HA IBYX®OHTYPHBIX
TPUKOTAXHbBIX MAIIIMHAX

05.06.02-. TexH0JIOTHSI TEKCTHIbHBIX MaTEPUAJIOB U NePBUYHAS 00pPadOTKA CHIPbS

ABTOPE®EPAT JJOKTOPCKOM TUCCEPTAIIUA

Tamkent - 2015



Tema mokTOpckoii quccepTanuu 3aperucrpupoBana 3a Ne 30.09.2014/B2014.5.T352 B
Boicmieii arrecraumoHHoi komuccud npu  KaOunere MunucrpoB PecnyOimkm
Y3b6exkucras.

JlokTopcKkast AuccepTrauus BINOJIHEHA B TaIKEHTCKOM MHCTUTYTE TEKCTHIIBHOM U JIETKOU
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AHHOTALIUSI JOKTOPCKOM JUCCEPTALIUU

AKTYaJIbLHOCTh M BOCTPEeOOBAHHOCTH TeMbl auccepTannu. Baxueien
3a/ayel, IMOCTaBIEHHON roCyJapCTBOM Iepes TEKCTHJIBHON MPOMBIIUIEHHOCTBIO,
ABJIAETCSL  JOCTHI)KEHHUE YCTOMYMBOIO MeCTa TEKCTWIBHOW MPOAYKIMM Ha
MEXIYHApOJIHOM PBIHKE M BHECTH BKJIAJ B 3aBOCBAHUM YPOBHS DKOHOMHYECKH
pa3Buthix ctpaH mupa. [Ipesunent PecnyOnuku Y3o6ekucran HMcenam Kapumos B
cBOMX paborax momuepkuBaeT: «Ocoboe BHMMAaHUE JOKHO OBITH OOpalieHo Ha
JNAIbHENIIIEE Pa3BUTHUE IMPOM3BOJICTBA, MPEXKAE BCErO B JIETKOW, TEKCTWIBHOM U
MUIIEBOM MPOMBIIIIEHHOCTA, MO OoJiee YriayOJeHHOW mepepadoTke XJIOMKa-
BOJIOKHA, JIPYTOH CENBbCKOXO3AMCTBEHHOW NPOAYKIMH U CBIPBEBBIX PECYPCOB,
IIPOMBIIJICHHOCTH CTPOUTENIBHBIX MATEPUAIIOB, OPraHU3ALMI0 BBITYCKA TOTOBOM
Ka4EeCTBEHHOU MPOAYKLHH, ITOJIb3YIOIEUCS YCTOUYNBBIM CHpOCOM»l.

B PecnyOnuke omnepexammyMyd TeMIaMH pa3BUBAETCS IPOU3BOJCTBO
TPUKOTAXKHBIX W3IEJINIA, NPUMEHSAIOTCS HOBBIE TEXHOJOTMM M PACIIUPSAETCS
ACCOPTUMEHT TPUKOTAXA.

B npomsbinuieHHOCTH, TOproBie U cepe yCayr HacTOSTENbHO Tpedyercs
BBIIYCK TPUKOTAXKHBIX M3JEIUI, COYETAIOIIME BBICOKYKD TEXHOJIOIMYHOCTH H
HU3KYI0 Cce0eCTOMMOCTh C XOPOLIMMH MOTPEOUTENbCKUMHU cBoMcTBamMu. [ToaTomy
pelIeHrEe BBINICYKa3aHHbBIX MPOOJIEM B TEXHOJIOTUN TPUKOTAKHOTO MPOU3BOICTBA
npuooOpeTaeT 0co00€ 3HAUCHUE U SIBISICTCS BOCTPEOOBAHHBIM.

B coorBerctBun c IlocranoBnenuem Kabunera Munuctpor PecrnyOnnku
V30ekuctan ot 8 aBrycra 2012 roga Ne234 «O 1nomoJHUTENBHBIX MeEpax IO
paCUIMPEHHIO  aCCOPTUMEHTAa M YBEJIMYEHHIO  0o0beMa  MPOU3BOJICTBA
HEMPOAOBOJIBCTBEHHBIX TOBapoB B 2012-2015 r1r.» mepen TEKCTUIBHOU
IIPOMBIIJIEHHOCTBID B COBPEMEHHBIX YCIOBHUSX PBIHOYHOM 3KOHOMHUKH CTOUT
3ajJjaya pacIIMpeHUs acCOPTUMEHTa M YBEIMYEHUs o0beMa IpPOU3BOJICTBA
KaueCTBEHHBIX, KOHKYPEHTOCHOCOOHBIX B BHYTPEHHEM U BHEIIHEM pPBIHKAX
HEIPOAOBOJILCTBEHHBIX TOBAPOB.

TpeboBanust moTpeOUTENss K KayecTBY M BHEIIHEMY BHIY HW3JEIHS
YBEIIMYUBACTCA C KaXAbIM AHEM. [I03TOMy OCTpO CTaBUTCA BOIPOC 3aMEHBI
IJIAJKOTO TOJIOTHA HAa IIMPOKUM acCOPTUMEHT € pUCYyHUYaThiM 3ddextom. B
HACTOAIIEE BpeMs Ha TPUKOTAXHBIX Mpeanpustusx PecrnyOnuku umeercs
JIOCTATOYHOE KOJIMYECTBO COBPEMEHHOIO KPYIVIOBSA3AIBHOTO U TJIOCKOBA3aJIBbHOIO
oOopynoBaHusi. Bs3anbHble MalMHBI HMMEIOT IIUPOKUE TEXHOJIOTHYECKUE
BO3MOXKHOCTH  JJI1  TOJYYEHHSI  HOBBIX  KOHKYPEHTOCHOCOOHBIX  BHJIOB
accopTHUMeEHTa MojoTeH. Ha cerogusmnuii 1eHh HEO0OXOAMMOCTh UCIOIb30BaHUS
B TOJIHYI0O MOIIHOCTh JaHHOTO OOOpYIOBAaHHUS U BO3MOXKHOCThH IOJYYEHUS
pPa3IMYHBIX BUJOB CTPYKTYp TPUKOTAXKHBIX NEPEIUIETEHUN C HCIOJIb30BAHUEM
PUCYHYATBIX 3JEMEHTOB SIBJSETCS aKTyalbHOW MPOOJIEMOM, PElIeHUI0 KOTOpO
IIOCBSIIIEHA HACTOSIIAs JUCCEPTALIUS.

1 “
I/I.KapI/IMOB. Hama TJIaBHAsS 3a7a4a — JAJIbHCHUIICE paSBI/ITI/Ie CTpaHBI U IOBBILLICHHUC 6HaFOCOCTOﬂHI/Iﬂ HapO}Ia.f
Tamkenr.: Y36ekucran, 2010.-18-tom. - C.135-178.
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CooTBeTcTBHE  HCCAEAOBAHMA  NPHOPUTETHHIM  HANPaBJIECHUAM
pa3BUTUA HAayku H TexHosoruii PecnyOimku VY30ekucran. Jluccepranus
BBITIOJIHEHA B COOTBETCTBUU C IPUOPUTETHBIMH HAMPABICHUSIMH PA3BUTHUSI HAYKU U
texHosoruii PecnyOnuku  V30ekucran: HNK-09-06 «OcBoeHune TexHOIOTUU
MOJIYYeHHUS]  JIBYXCJIOMHOTO  TPUKOTa)kKa HA  OCHOBE  XJIOIMKO-IIEIKOBBIX
neperierenuity, M-2011-4-4 «Pa3pabotka pecypcocoOeperarolieii TeXHOIOTUU
MOJIYYeHUS TPUKOTAKHBIX MEePEIICTCHUI

O030p MeKAYHAPOAHBIX  HAYYHBIX HCCJAEJOBAHMI 1O  Teme
auccepranuu. Muorumu 3apyOexsabiMu  yaeHbiMu [ epmanun  (Mayer&Cie,
STOLL, Groth-Beckert), Wamuum (SITRA), fAnonumm (Shima-Seiki), HWrammun
(Orizio, Lonati, Protti), Poccum (MITY) wu npyrux cTpaH BemyTcs
UCCIIEIOBATENbCKUE PAa0OThI MO YCOBEPIICHCTBOBAHUIO TPUKOTAKHBIX MAIIWH U
pa3pabOTKe HOBBIX TEXHOJOTUH U ACCOPTUMEHTOB TPHUKOTAXKHBIX TMOJOTEH,
JOCTUTHYTBl B  OINpPEACIICHHOM Mepe TMOJOXKUTEIbHbIE  pPe3yJabTaThl IO
UCIOJIb30BAaHUIO PA3IMYHOTO POJIA ChIPhS U MEPEIICTEHU.

B pe3ynpraTe NpOBENEHHBIX HCCIEIOBAHUNA IO YCOBEPIIEHCTBOBAHUIO
TPUKOTAXHBIX  MAIIMH, PACIIUPEHUIO  TEXHOJOTMYECKUX  BO3MOKHOCTEM,
pa3paboTKe HOBBIX TEXHOJIOIMH Pa3BUThl OCHOBBI TEOPUU BS3aHMSI TPUKOTaXa U
pa3paboTaHbl HOBBIE CTPYKTYpbl TEpEIUIETEHUH, NPOLECChl BA3AHUS C
ONTUMaIbHBIMU 3((EKTUBHBIMU MapameTpaMu. Mcnonb3yss TEXHOJOTMYEecKue
BO3MOXKHOCTH KPYTJIOBS3QJIBHBIX U TNIOCKOBSI3aTbHBIX MAIINH, pa3pad0TaHbl BUIbI
TJIAJKAX W PUCYHYATHIX JBOWHBIX TMeperuieTeHnid. PeKoMeHI0BaHbI pa3iMyHbIC
BApUAHThl CIOCOOOB BBIPAOOTKM TPHUKOTaXa, pa3IMYHbIE MPHUCIIOCOOTIEHUS,
JIOTIOTHUTETHHBIC 17001 BCIIOMOTaTeIbHBIC MEXaHHU3MBI, mpoiecc
MOCNICIOBATEIPHOCTH  BSI3aHWSA, IMYyTH YyIy4YIICHUS KadyecTBa IMOJy4aeMOTO
BCJIEICTBHE ATOTO TPUKOTAKHOTO M3MIEIIHSL.

BhInonHsA0TCS TPUOPUTETHBIE HAyYHO-UCCIIEA0BAaTENbCKUE Pa3pabOTKU 110
CO3/IaHUI0 pecypcocOeperamoeil TEeXHOJOTUH, BBEACHUIO JOIMOJHUTEIbHBIX
3JIIEMEHTOB B CTPYKTYpPY TPHUKOTa)ka, MPOTHO3UPOBAHUIO CBOICTB, CO3JaHUIO
HOBBIX CTPYKTYp CJIOKHBIX HEPEIJIETEHUN C MCIOIb30BAaHUEM MECTHOTO ChIPbs, a
TaK)Ke MO0 PACIIUPEHUIO aCCOPTUMEHTA TPUKOTAKHBIX U3CIIUM.

B V36ekucrane B mocienHee BpeMsi aCCOPTUMEHT TPUKOTAXKHBIX W3EIHIMA
3HaYUTeNbHO pacmupwica. OH o0oraTuics HOBBIMH BHJAaMU IIOJIOTEH, B
YaCTHOCTH, TIOJIOTHAMH, W3TOTOBJSIEMble, B OCHOBHOM, Ha JBYX(OHTYpPHBIX
BS3AJIBHBIX MamnHax. [lpu MpoOW3BOJACTBE TaKOTO BHUAA TMOJOTEH Tpedyercs
JOCTHKEHHUS] ~ pUCYHUaTOW  (PakTypsl  MPOAYKIMH  TPU  COXPAHEHUU
IKCIUTYaTaI[MOHHBIX, THTUEHNYECKUX M 3CTETUIECKIX CBOMCTB.

CreneHb H3y4YeHHOCTH TpoOJaemMbl. [nagkue, puCyHYATBIe, TaKXKe
KOMOWHHPOBAHHBIE TPHUKOTAKHBIC TEPEIUICTEHUSI IIUPOKO MPUMEHSIOTCS B
IPOM3BOJCTBE TPUKOTa)Xka AJIs YJIYUYIIECHHUS MapaMeTpoB U CBOMCTB, BHEIIHETO
BUJA, YBEJIWYEHHS]  NPOYHOCTHBIX,  OKCIUTyaTAl[MOHHBIX  XapaKTEPUCTUK.
HccnenoBanust  CTPYKTYphl M TEXHOJOTMU  TOJYyYEHHUS  TPUKOTAXKHBIX
HIepeIUICTeHUI peai30BaHbl B HAyYHbIX padorax ydenbix M. Yamaoka Takashi,
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A. Pinar, K. Kopias, P.Bernard Corbman, Jewel Raul, Linda Oscarsson, Elisabeth
Jacobsen Heimdal u ap. D.J. Spencer, Anon, O’brien.

@dyH1aMeHTalIbHbIE PabOThl, OCBEIIAIOIINE TEOPETUKO-METOI0JIOTUYECKHE
OCHOBBI TEXHOJIOTUU TpukoTaxka onyoiaukoBanu A.C. Hamunosuy, JI.LU. KynapsBuH,
b.C. Okc, B.M. Jlazapenko, WN.I'. IlutoBuu, O.N. Mapucona, A.A. I'yceBa, A.A.
Hemaraes, I'"M. I'yceitnoB, I'.I'. CaBBareeBa, M.M.MykumoB nap. W3yueHue
TEHJEHIIMU Pa3BUTHUSl MPOU3BOJICTBA TPUKOTAKHBIX HU3JEIUI IOKa3bIBACT, 4TO,
HECMOTpS Ha OYEBHJIHBIC TPYJHOCTH, BO3HUKAIOIIME B IMPOIECCE M3TOTOBJICHUS
PUCYHUATOTO TPUKOTaXa, HMMEHHO 3TO HAaNpaBJICHHE SBISIETCS HamboJiee
MEPCIEKTUBHBIM  MPH YCIIOBUU  pa3pabOTKW  METOOB, IO3BOJISIOLINX
MPOTHO3UPOBATh CBOWMCTBA TPUKOTa)Ka U CO3/1aTh TaKUE€ CTPYKTYPhI, KOTOPHIE
JOJDKHBI OTBEYATh TPEOOBAHUSM  TEXHUYECKOW OSCTETUKH IO HA3HAYCHHUIO W
COBPEMEHHOMY XY/10KECTBEHHO-KOJIOPUCTUIECKOMY O(POPMIICHHIO.

K HacrosimieMy BpeMEHHM JOCTHXKEHHMS PHUCYHUATOM (akTypbl MIpH
COXPAaHEHHM CBOWMCTB pPACCMOTPEHbl B HEMHOTOYMCIEHHBIX HCCIEHOBAHUAX
YUEHBIX U SIBJIAETCS BAXXHOM 3aJayel, CTOSIIEH mepel NpeAnpHUsITUIMA U HayYHO-
HCCJIEIOBATENILCKUMHU OpPTraHU3alMsIMU OTpaciu. TexHoJoTHuYecKre pa3paboTKH,
CHOCOOCTBYIOLINE S5KOHOMHOMY MCIOJIb30BAHUIO CHIPHEBBIX PECYPCOB U CO3AAHUIO
HOBBIX  BHJIOB  aCCOPTUMEHTa  IMOJIOTEH  pHUCYHYAaTbIM  3ddexktom ¢
MPOTHO3UPOBAHUEM MapaMeTpOB U CBOMCTB NOYTH HE MpoBoauiauch. Ha
COBPEMEHHOM  JTal€ COBEPIICHCTBOBAHUS  TPUKOTAKHOTO  MPOU3BOJCTBA
TpeOyeTcsi MPOBEJCHNE HAyYHBIX HCCIICIOBAHUM, HAMPABICHHBIX HA IMOBBIIICHUE
KauecTBa U pa3pabdO0TKHU TEXHOJIOTHH CO3/IaHMS pUCYHUYATOrO aCCOPTUMEHTA.

CBsi3pb JMCCEPTALMOHHOIO MHCCJIEJI0OBAHHUS C IUIAHAMH HAy4HO-
HCCJIeI0BATEILCKUX  PadorT, OTpaXKE€HAa B CICAYIOIIUX HWHHOBAIIMOHHBIX
MPOEKTAX:

NK-09-06 «OcBoeHNE TEXHOJIOTUHU TOMYyUYECHUS IBYXCIOWHOTO TPUKOTaXKa Ha
OCHOBE XJIOIKO-IIENKOBBIX Tieperuierenuin» (2009-2010 rr.);

N-2011-4-4 «Pa3paboTka pecypcocOeperaromeil TEXHOJOTUU TOTyYEHUs
TPUKOTAXHBIX Tieperuierenuit» (2011-2012 rr.);

NK-2013-22 «OcBoenune pecypcocOeperaromeid TEXHOJIOTUU TOTyUYCHUS
TPUKOTAXKHBIX ~ U3JIEIUN  yIyYIIEHHBIMH TUTHEHUYECKUMH CBOWCTBAMHU C
UCTIOJIb30BAHNEM HOBBIX BHJIOB JBOMHBIX meperieTenuin» (2013-2014 rr).

Heabro wumcciie0BaHMA SBISIETCS CO3JJaHUE  TEXHOJIOTMHM TOJIYYEHUS
HOBBIX BHJIOB ACCOPTUMEHTA TMOJOTEH C JABYX(MOHTYPHBIX KYJIUPHBIX MAIIIWH,
pa3pa00OTKa HOBBIX CTPYKTYp, a TakKe paclIMpeHHue TEeXHOJIOTHYECKHUX
BO3MOXKHOCTE ~ OOOpyAOBaHMSI ~ MyTEM  BBIPAOOTKM  MEpPEIJIETEeHUuH  C
MEJIKOPANnHOPTHBIM PUCYHYATHIM 3 (HEKTOM.

Jlist peanu3zanuu MOCTABJICHHON 1€MW OINpPEACNICHbl CIEAYIONINe 3aJadyu
HCCJIeOBAHMS:

M3YYEHHE CYIIECTBYIOIIMX CTPYKTYp TPHUKOTaka C  IOHMKEHHOU
MaTEepUAIOEMKOCTBIO HAa OCHOBE JBOWHBIX MEPEIUIETEHUN, TEXHOJIOTMYECKUX
0COOEHHOCTEW JBYX(OHTYPHBIX TPUKOTAKHBIX MAIWH IS TOJYYECHHsS] HOBBIX
BHJIOB ACCOPTUMEHTA MOJIOTEH,;
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UCCIIEJOBAaHHE TEXHOJOTHYECKHX MapaMeTpoB M (U3UKO-MEXaHUYECKUX
CBOMCTB CTPYKTYp ABOWHBIX MEPEIUNIETEHUI C MPUMEHEHHUEM JOTNOJHUTEIBHBIX
AJIEMEHTOB PUCYHYATOTO TPUKOTAXKA;

TEOPETUYECKOE MCCIIeIoOBaHNEe M OOOCHOBAaHHWE TapaMeTpoB Mpolecca
MPOKJIAJIBIBAHUS HUTH Ha JBYX(QOHTYPHBIX MIJIOCKOBS3AIBHBIX U KPYTIIOBA3AIbHBIX
MalllMHAX MPU PA3JIMYHBIX KOHCTPYKUIUSIX HUTENOJAOIIUX YCTPOUCTB;

TEOPETUYECKHUI pacyeT napameTpoB NOJAA4Yd HUTH B MPOLECCE KYJIUPOBAHMUS,
HATSDKEHUS MPU BXOJI€ M BBIXOJI€ MPHU NMEPEMEIICHUN HUTHU MO pabo4YuM OpraHam
MaIlUHBL;

pa3paboTKa aBTOMATU3MPOBAHHOW CHCTEMBI pacuera mapaMeTpoB CTPYKTYP
TPUKOTAXKA;

oTpeeNeHue SKOHOMUYECKON 3(()EKTUBHOCTU OT MPUMEHEHUS CTPYKTYP
JBOMHBIX TMEPEIUVIETEHUI C HMCHOJIb30BAaHUEM JOMOJHUTENIBHBIX 3JIEMEHTOB
PUCYHYATOTO TPUKOTAXKa B YCIOBUSX MPOU3BOJICTBA.

O0bexTOM HCCJIe0BAHUA SIBJISIFOTCS KpPYTJIOBSI3AJIbHOE u
IJIOCKOBSI3aJIbHOE  O0OPYJIOBAaHUE, PA3JIMYHBIE BUIBI CHIPbS, TPUKOTAKHBIE
NEeperuieTeHus, BbIpaOOTAaHHbIE HAa OCHOBE JIACTUYHOTO, HMHTEPIOUYHOrO,
YKAKKapJIOBOTO, TMPECCOBOTO NEPEIUVIETEHUH, TOJIOTHA C MEJIKOPANIOPTHBIM
y30pOM, BbIpaOOTaHHBIE HA TBYX(OHTYPHBIX MaIIHAX.

IIpeamer wuccaegoBaHUA — METOABI U CPEJICTBA MOJIYYEHHUS] HOBBIX BUOB
aCCOPTUMEHTA MOJOTEH C IBYX(POHTYPHBIX KYJIUPHBIX MAIIUH.

Metoabl wucciaenoBanmii. B guccepraniMoHHONW paboTe TEOpEeTUUECKHUE
WCCIICOBAHNSI OCHOBAaHbl Ha METOJAX aHajgu3a C MCIOJb30BAHUEM METOJIOB
MaTE€MaTUYECKOM CTaTUCTUKHU M OLICHKON 3HaYMMOCTH TMOJIYYEHHBIX PE3yJIbTAaTOB.
OKCIepUMEHTAIbHBIE 3HAYEHUsl I[IOKa3aTesle KadecTBa M 3KCIUTyaTallMOHHBIX
XapaKTepPUCTUK TPUKOTAKHBIX TEPEIJICTEHU TMOJy4eHbl Ha COBPEMEHHBIX
npubopax B akkpeauToBaHHoM mnabopatopuu «CENTEXUZ» npu THUTIIII,
UCITIOJIb30BaHbI MPOTpaMMbl onepaninoHHo# cpenbl Windows XP 1 cnieruanbHbie
nporpammubie obecreucuust Corel Draw, AutoCAD, Maple, Delphi 7, a Taxxke
nporpaMmbl uist Bsi3aibHBIX MammH PROTTI, 4ylno4yHO-HOCOYHOrO aBTOMAaTa
LAMBDA WAC-Designer.

Hayynasi HOBH3HA JHCCEPTALMOHHOIO WCCJENOBAHHUA 3aKIIOYACTCS B
CIIEAYIOLIEM:

MPEIII0KEH HOBBIN CIIOCO0O MOMYyYEHHUS IITYYHOIO PUCYHYATOTO TUTFOIIEBOTO
TPUKOTaXKa Ha ABYX(OHTYPHBIX TIOCKOBs3anbHbIX MammHax (IDP 2002 05204) u
cnoco0  TOJyd4eHHs] ~ IUIIOIIEBOrO  TPUKOTaka  Ha  ABYX(OHTYPHBIX
ocHOBOBs3aIbHBIX MamuHax (IDP 2002 05205)

PEKOMEHJIOBaHa  pallMOHajJbHAs  CXeMa  NeTIeo0pa3oBaHusi  MyTeM
YCOBEPILIEHCTBOBAHMSI TIETIICO0PA3YIOIEH CUCTEMBI MIOCKOBS3aIbHOW MAIlUHBI U
TEXHOJIOTHSA TOJYYEHUsS] PUCYHYATOr0 IITYYHOTO TPUKOTAXKA IUIIOLIEBBIM
NIEPETUIETEHHUEM,;

BBISIBICHO  BIUSHUE  TEXHOJIOTMUECKHX  IMapaMeTpoB U (DU3UKO-
MEXAHUYECKUX  CBOMCTB  JIBOMHBIX  TPUKOTAXHBIX  MEPEIUJICTCHUHM  C
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UCTIOJIb30BAHUEM PUCYHYATHIX JJIEMEHTOB Ha CHIDKeHHE Marepuanoemkoctu (UZ
FAP 00830);

TEOPETUYECKH 0OOCHOBAHBI ITApaMETPhI MpoLecca MPOKIAIbIBaHHUS HUTH Ha
IBYX()OHTYPHBIX KYJIHPHBIX IJIOCKOBA3AJIBHBIX U KPYTJIOBS3aJbHBIX MAIIMHAX IIPU
Pa3JIMYHBIX KOHCTPYKIMUAX HUTEIIOJAIOIIUX YCTPOKCTB;

HayyHO OOOCHOBaHBI MapaMeTpbl MOJAa4M HUTU B MPOLECCE KyIMPOBAHMUS,
HaATSDKEHUS TPU BXOJE M BBIXOJE NPU NEPEMELIEHUH HUTU 110 pabouyuM opraHam
MAIIIMHBI Ha OCHOBE 3aKOHa Diifiepa ¢ UCIOIb30BaHUEM Mporpammsl Maple;

pa3paboTaHa HOBast METOJIMKA OIPEACICHHS JUIMHBI HUTH TUTIOMIEBON METIH
IIPU IPOEKTUPOBAHUN TEXHOJIOTMUYECKUX NTAPAMETPOB TPUKOTAXKaA U PEKOMEHI0BaH
KOA(GUIUEHT ISl ONPESICHUS JUTUHBI IUTIOMIEBOM METIIH;

pa3paboTaHa aBTOMaTU3WPOBAHHASA CHCTEMA pacueTa CTPYKTYp TPUKOTaxa C
UCTIOJIB30BaHUEM MporpaMMHOro sizbika Delphi 7.

IIpakTH4Yeckue pe3yjabTaThl HCCJIEI0BAHUSA 3aKIIIOYAIOTCS B CIEAYIOLIEM:

PEKOMEH/IOBaHbl ~ HOBBIE  BHJbl CTPYKTYp M  CIIOCOOOB  BSI3aHMS
TPEXJIACTUYHOTO, YETHIPEXJIACTUYHOTO U MATUIACTUYHOIO MIEPEIUIETCHMI;

IIPEJIOKEHBI HOBBIE CTPYKTYPBI MEPEINIETEHUH HAa OCHOBE MHTEPIOYHOIO
NEPEIVIETEHUs]  MOHMKEHHOM MATEepUaJIOEMKOCTBIO C BBIKIIFOYEHHEM HWINT U
BBEJICHUEM B  CTPYKTYpY  TEpEIJIETEHHs IPECCOBbIX  HAOpPOCKOB  Ha
KPYTJOBSA3AJIbHBIX MAIIMHAX;

NPEeMIOKEH MHTEeppelc pacyeTa TEXHOJOIMYECKUX MapaMeTpOB CTPYKTYpP
TPHUKOTaXKa Ha si3bIke iporpammbl Delphi 7 mo cymectByroneMy 1 HOBOMY METOTY
C Y4eTOM KO3 puIeHTa.

JlOCTOBEPHOCTh TMOJIYyYEHHBIX Pe3yJbTaTOB CHOPMYIMPOBAHHBIX B
JUCCEPTALMM HAYYHBIX IOJIO)KEHHWH, TMPUHLHUIIOB, BBIBOJAOB U PEKOMEHIALUI
MOATBEPKIAAETCA  COIVIACOBAHHOCTBIO  pPE3YJNbTATOB  TEOPETHYECKHX U
HKCIEPUMEHTAIbHBIX UCCIEA0BAHUH, MTOJIOKUTEIbHBIMH PE3yJIbTaTaMu anpoOanuu
YW BHEIPEHUs, a TaKKe CpPABHEHUEM PE3YJIbTATOB, MX AaJE€KBATHOCTBIO I10
U3BECTHBIM KPUTEPHSIM OLIEHKU B pacCMaTpUBAEMOM MpeIMETHOM 00J1acTH.

Teopernyeckass W NpakTHYecKass  3HAYMMOCTb  Pe3yJbTaTOB
uccjaeaoBanmusa. Teopernueckas 3HAYUMOCTb PE3YJIbTaTOB pabOThl COCTOMUT B
pa3palboTke crocoOOB MOTYUYEHHUS] HOBBIX BUJOB IEPEIUIETEHUI, METOJ0B pacyeTa
JUIsl aBTOMAaTHU3UPOBAHHOTO NMPOEKTUPOBAHUS NEPEIUIETEHNUN C YYETOM CTPYKTYPbI
Y JIOTIOJTHUTENbHBIX AJIEMEHTOB. PazpaboTrana maremaTnueckas MOAeENb Ipolecca
KYJMPOBAHUS C yYETOM M3MEHEHHUS HATSXKEHUS HUTU BO BPEMEHH, PEKOMEHIOBAaH
pacyeT HATSDKEHUsS B JIEBOM W TPABOM BETBAX KYyJIHPYEMOM HHUTH IIpHU
nepeMenieHnH no paboynuM opraHam MallvHBblI.

[IpakTHyeckass 3HAYUMOCTh MPOBEAEHHOTO MCCJIEAOBAaHUA COCTOUT B
PEKOMEHJIallMd HOBBIX BUJOB CTPYKTYp M CIOCOOOB BSI3aHUS TPEXJIACTUYHOTO,
YEeTHIPEXJTACTUYHOTO M TSATWIACTUYHOTO  MEpervieTeHHd,  o0sagaronmx
yIy4IIEHHBIMUA (PU3UKO-MEXAaHUUECKUMU M TOBBIIIEHHBIMH MOTPEOUTENbCKUMU
CBOMCTBAaMH; TNPEIJIOKEHBl HOBBIE CTPYKTYpbl NEPEIUIETEHHA Ha OCHOBE
VHTEPII0OYHOI' O u YKAKKap10BOIO MEePEIUIETEHN MTOHW>KEHHOU
MaTE€pUAJIOEMKOCTBI0 C BBIKJIFOUEHHEM UINI M BBEIEHUEM B CTPYKTYpPY
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MEePETUICTEHUSI TTPECCOBBIX HAOPOCKOB M MPOTSHKEK HAa JBYX(OHTYPHBIX MAIIMHAX;
NpEeMJIOKEH UHTepPeic pacyeTa TEXHOJOTUYECKUX MMapaMETpPOB CTPYKTYpP
TPUKOTaXKa Ha si3bIke porpammbl Delphi 7 o cymiectByromnmeMy 1 HOBOMY METOTY
C yueToM K03 duIreHTa.

BHenpenne pe3yabTaToB HMcce0BaHUsl. Pe3ynbrathl quccepTaliioOHHON
paboter BHeapensl B UII OO0 «SEDAT-TRIKO TASHKENT», CII OOO
«COTTON-ROAD» mpu TI'AK «VY306ekenrmwicaHoar» (yTBEpXKIEHHUE aKTa
BHeapenus ['AK «Y306ekenrmicanoa™ ot 10 maprta 2015 roma Ne I1C-14-516).
OkoHOMHUYECKUN 3(PPEKT COCTABISAET AJS MHTEPNIOYHBIX meperuiereHuit 486000
CyMOB, s sxkakkapaoBeix - 1590000 cymoB Ha 1 TOHHY mepepabaThIBa€MOTO
coIpbs (B 1ieHax 2013 rona). B npennpusituu ¢ cpegHell MOITHOCTBIO C YCTAaHOBKOM
8-10 xpyrnoBsi3adbHBIX WHTEPIOYHBIX MalIMH, nepepadatsiBaomee 240 T ChIpbs
sKoOHOMHUYECKUH A ekt cocTapiser 116 MIH. CYMOB B TO/I.

Anpobanusi padotbl. Pe3ynbTaThl MCcleI0oBaHUS JOJIOKEHBI Ha Oojee 20
MEXIYHAPOJHBIX U PECIYOIMKAHCKMX HAyYHO-TEXHHUYECKUX KOH(PEPEeHIMsX, B
tom uncie: The Second International Symposium on Educational Cooperation for
“Industrial Technology Education” (SImonus, 2008), Report On Textile Testing
and Quality Control (The South India Textile Research Association SITRA’s
International Training Programme Muaus, 2008), «Mosojabie yueHbIe — Pa3BUTHIO
TEKCTHJILHOW W JIerkoW mpombiiuieHHocTH» (MBanoBo, 2006-2010) «Mona wu
nu3aiin. CoBpeMeHHas onexa u akceccyapbl 2009» (r. Poctos-Ha-/lony, 2009),
«Poutb xeHIMH B pa3BUTHU Hayku U Texaukn» (Tamkent, 2008-2011).

Ony0/MKOBaHHOCTH pe3yabTaToB. [lo TemMe muccepranuu omyOIMKOBAaHO
52 Hay4yHOTO Tpy/Aa, B TOM 4Hciie 16 )KypHanbHBIE CTaTbU, U3 HUX 2 MyOIHUKaIIiA
3a pyOexom, moaydeHo 3 nmareHta PecryOnuku Y30eknucTaH.

Crpykrypa u 00béM auccepranmu. Jluccepraius COCTOUT U3 BBEACHUS,
HIECTU TIJ1aB, 3aKJIOYEHMS, CIMCKa JuTepaTypbl u3 216 HauMeHOBaHWIA,
npwioxkeHun, cogepxxut 214 crpanui rexcrta, 100 pucynkoB u 24 tabinuil.

OCHOBHOE COJEPXKAHUE JUCCEPTALIUUA

Bo BBeaeHnu 00OCHOBBIBAETCS AKTyaJIbHOCTh W BOCTPEOOBAHHOCTH TEMBI
auccepTamnuy, (QopMyIHpYyIOTCS 1edb W 3aJadyd, a TakKe OOBEKT W MpeaMeT
WCCIICIOBAHUS, TPUBOJUTCS COOTBETCTBUE  UCCIEIOBAaHUS  MPUOPUTETHBIM
HaIMpaBJICHUSIM Pa3BUTHS HayKdu © TexHojorud PecmyOnuku VY30ekucraH,
M3J1araloTCsl HAay4yHasT HOBHM3HA M NPAKTUYECKUE PE3YyJIbTaTbl MCCIEIOBaHUA,
00OCHOBBIBAETCSI  JIOCTOBEPHOCTh TOJYUYECHHBIX PE3YJbTATOB, PACKPHIBACTCS
TEOPETUYECKAs U MPAKTUYECKAsi 3HAUMMOCTD MOJYyUYEHHBIX PE3YyJbTaTOB, IPUBEICH
CIIUCOK BHEJIPEHUN B TPAKTUKY PE3YJIbTAaTOB WCCICAOBAHUSA, CBEICHUS 10
OITyOJIMKOBAHHBIM pabOTaM U CTPYKTYpPE TUCCEPTAIIHH.

IlepBass rjgaBa jJuccepTaliii TOCBSIICHA AaHAIUTHYECKOMY 0030py
JUTEPATYPHBIX HCTOYHHKOB, B YACTHOCTH HAyYHO-UCCIIEIOBATEIHLCKUX padoT
MHOTHX YYEHBIX, HAIMpaBJICHHBIX Ha pa3pabOTKy TEXHOJOTWH TPUKOTAXa, Ha
YIYUYIIEHUE TEXHOJIOTHYECKUX MapaMeTpoB U (DU3MKO-MEXAaHUYECKUX CBOMNCTB
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nosioteH. [IpoBeneHHOE HCCIIEJOBAaHUE CYIIECTBYIOIIUX CHOCOOOB BBIPAOOTKHU
TPUKOTAXHBIX MEPEINIETEHUN MOKA3bIBAET, YTO BOIPOC PEIIAJICS IOJIOKHUTEIBHO,
PEKOMEH/IOBAaHbl  pa3IMYHbIE BapHAHTBl CIOCOOOB BBIPAOOTKM TPUKOTaXKa,
pa3auyYHble  MPUCIOCOOJIEHMSI, JONOJHUTENIbHbIE WM  BCIOMOIaTEJbHBIC
MEXAaHU3MBI, MPOLIECC MOCIE0BATENILHOCTH BSA3AHUSA, IIyTH YJIyYLICHUS KauecTBa
MOJIy4ae€MOT0 BCIIEJCTBUE 3TOTO TPUKOTAKHOTO M3/EIIHSI.

Ha TpukoTa)XHbIX HOpeanpuATusix Y30€KHCTaHa YCTAaHOBJIEHBI KyJIHpHBIE
KPYTJIOBS3AJIbHBIE M IJIOCKOBSI3aJbHBIC MAIIWHBI PA3UYHBIX Mapok H (pupMm-
U3roToBUTENIEH. MHOrHE M3 HUX HMMEIT IIMPOKHE  TEXHOJOTMYECKUE
BO3MOXKHOCTH. HO B MpOM3BOACTBE dHalle BCEro BbIPAOATHIBAIOTCS TIIAIKUE
nosioTHa 0e3 ocoboro pucynyaroro 3ddexra. Ha TpUKOTaXHBIX TPEeaIPUATHAX
VY36ekncTaHa B OCHOBHOM BbIpa0aTHIBAIOTCS OJUHAPHBIC M JBOWHBIC KYJTUPHBIC
NEPEIUIETEHUs] U3 KJacca TIJIaBHBIX, MPOU3BOJHBIX W HEKOTOPBIX PHUCYHYATBIX
nepereteHnid. B PecniyOnuke He NpOM3BOASATCS CIOXKHBIE pHUCYHYAThle |
KOMOMHHMPOBAHHbIE NEPEIJIETEHUSI, KOTOPBIE MO3BOIMIN OBl YIYYIIUTh KayeCTBO,
BHEUIHUM BUJ, pUCYHYAThIi »(P(GEeKT U yIOBIETBOPUTH NOTPEOUTETHCKUE
TpeOOBaHUs, TeM caMbiM 3()PEKTUBHO MCHOIB30BaTh TEXHOJIOTMUYECKUE
BO3MOXKHOCTH KYJIUPHBIX IBYX(POHTYpPHBIX BSI3aJIbHBIX MallliH, YCTAHOBJIEHHBIX Ha
TPUKOTAXKHBIX NPEANPUATUAX Y30€KHUCTaHa.

B nenom, npoBeneHHBbIH 0030p MOKa3aj, 4T0 HEOOXOAUMO HauboJjee MOJIHOe
pelIeHre JAAHHOW MPOOJIEMBbI, KOTOPOE MOXHO OCYIIECTBUTh IYyTEM pa3pabOTKu
HOBBIX MEpEIIETEHUH, 00JaJaoluX 3apaHee 3aJaHHbIMU CBOMCTBAMU M Ha UX
OCHOBE pPHUCYHYATHIX MEPEIJIETEHU, HMCXOAS M3 KOTOPOro c(hopMyInpOBaHBI
3aJlayu HAyYHOT'O UCCIIEIOBAHHUS.

Bropas riaBa nocssiiieHa pa3pad0OTKe TEXHOJIOTUU TPUKOTaXKa IUTIOIIEBBIX
NEpPEeIUIeTeHU C TMOHMKEHHOM MaTepUalloOeMKOCThI0 Ha  ABYX(OHTYPHBIX
MamuHax. I 3T0ro u3ydeHsl CyIIECTBYIOIINE KOHCTPYKIIMM 3aMKOB KapeTKH U
HUTEBOAUTENIEH, TPUMEHSIOIINECS HA MIJIOCKOBSA3AJIbHBIX MAIlMHAX.

[Ipu pa3paboTke TEXHOJIOTHH BHIPAOOTKH MITYYHOI'O TPUKOTAXKA IITFOIIEBBIM
NEPEIUIETEHHEM Ha IUIOCKOBSI3aJBbHOM MAalIMHE HaMU CIPOEKTUpPOBaHa U
U3rOTOBJIEHA TIpyNma JOMOJIHUTEIbHBIX KIMHBEB [UIsi OTOOpa uri U cOpoca
TUTIOIIEBbIX mpoTsikek (puc.l). Kmunabs 7,7 npenHasHadyeHsl i1 0TOOpa WIJ C
KOPOTKHMH MSATKaMU C LEIbI0 MPOKIaIbIBAaHUS Ha HUX IUIIOIIEBYI0 HUTh. KinHbs
8,8" m 9,9" mpenHasHaueHbl I MOABEMA W ONMYCKAHUS WIJI NPU BBINOJHEHUH
nporiecca copoca IroeBbIX MpoTsbkek ¢ uri. Kinunbs 10,10 npegHa3zHavyeHbl 171t
0TOOpa Wil ¢ IUTIOIIEBOM HUTHIO C LIEJIbIO B3aUMOJIEUCTBUS CO COPACHIBAIOIIMMHU
KJIMHbSIMU. Bce onoiHUTENbHbIE KIMHBS YCTAHOBJIEHBI C 00€MX CTOPOH
BSI3AJIBHOM KapeTKHU.

Takum 00pa3om, pa3paboTaHa yCOBEPIIEHCTBOBaHHAs BsA3ajlbHas KapeTka ¢
JIOTIOJTHUTEIbHBIMU KJIMHBSIMU JJIS1 TIOJTyYEHUS IITYYHOTO TPUKOTAXa ILIIOIIEBBIM
neperuierenneM. Ha3nadenue ocHOBHBIX KiuHBEB (1,1'-6,6'), mpuHIMI paboTHI
YCOBEPILIEHCTBOBAHHOW BSI3aJIbHOM KapeTKU € JOMOJHUTENBHO YCTAaHOBJICHHBIMU
KJIMHBSIMU, B3aUMOJIEUCTBUE C UTJIaMH MOAPOOHO OMUCAHO B TEKCTE AUCCEPTALIUU.
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s IOCTYDKCHHS IIOCTABJICHHOM II€JIM, a HMEHHO IS OOECIICUCHUS
pa3aeNbHON MMOJAYM IUTFOUICBOM M TPYHTOBOM HUTEW IIPU BS3aHUU IUIFOLIEBOIO
TPUKOTA)KA  MPEIJIOKEHA  HOBAasl  YCOBEPIICHCTBOBAHHAS  KOHCTPYKIIUS
HUTEMOJAIONIETO ycTpoiicTBa (puc.2), TpU O3TOM B OJHOM HUTEBOAUTEIE
yCTaHABJIMBAIOTCS JIBa HUTEHANpaBUTeNs: mepBbld (9) sl MOpoKIIagbIBaHUS
TUTIOIIEBOM HUTH, U BTOpoi (11) A npokiaabiBaHusi TPYHTOBOM HUTH.

1,1'-2,2" - nompémHBIC
KIIMHBA
3,3-44'" —  xymupHble
KIIMHBA

5,5'-6,6' — mHampasnsromHe
KIIMHbA

7,7 — KJIWHBS IS
oTbOpa uri
‘: 8,8-9,9" — xmuHBS A

4 5 cbpoca
TTIOIIEBBIX
MIPOTSHKEK
9 10,10’

— KIIMHbA JUIA

10 ,,El ﬁ.— 7 otbopa npu

copoce
TUTIOIIIEBBIX
MPOTSKEK

Puc.1. HoBasi KOHCTPpYKIHA NeT/1e00pa3youieil CucTeMbl INIOCKOBA3AJbHON MallIMHbI

Puc.2. HoBasi KOHCTPYKIMST HUTEBOIUTEJIS JAJI BLIPAOOTKH IITYYHOTO
TPUKOTAKA IIIOLIEBBIM NepenieTeHuemM
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OTnuyuTeNnbHOM ~ OCOOEHHOCTBIO  KOHCTPYKLUHH  JIOMOJHHUTEIHBHOTO
HUTEHANPABUTENS SBJIAETCA NPOKJIAAbIBAHUE TPYHTOBOM HUTHM Ha OJHY U3
UTOJIbHUI, B KKIOM Py C BO3MOXHOCTBIO M3MEHEHHs MoyiokeHus Ha 180°.
[TpuHLIMIT pabOTHI YCOBEPIIEHCTBOBAHHOIO HUTEMOJAIOIIETO YCTPOMCTBA, a TAKKe
CXe€Ma Ipolecca Bs3aHUS IITYYHOTO TPUKOTaKa IUIIOIIEBBIM IEPEIJIETCHUEM Ha
IUIOCKOBSA3AJIbHOM MallMHE MPHU XOJ€ KapeTKU CIpaBa HAJIEBO M ClI€Ba HAIPAaBO,
ONKMCAaHUE pPACCTAHOBKM MIJ M HX B3aUMOJAEWUCTBHE C JIONOJHUTEIBHO
YCTaHOBJICHHBIMU KJIMHBSIMU MPUBEICHBI B TEKCTE JUCCEPTALIMH.

Taxke Ha OCHOBaHMM aHalU3a OCOOCHHOCTEH BBIPAOOTKH IUIIOIIEBOTO
TPUKOTaXka pa3paboTaHbl U PEKOMEHIOBAaHBI HECKOJBKO CHOCOOOB BBIPAOOTKU
TUTIOIIEBOTO TPUKOTAXKa C MOHM)KEHHON MaTepHAIOEMKOCTBIO Ha JIBYX(OHTYPHBIX
BA3AJIbHBIX MalIMHAaX.

Tperbsi rjIaBa  NOCBAIIEHA TEOPETHYECKOMY  HMCCIENOBAHHUIO U
00OCHOBaHHUIO MapaMeTPOB IpoLecca MPOKIAIbIBAaHUS HUTU Ha ABYX(OHTYPHBIX
KYJMPHBIX KPYIJIOBS3aJIbHBIX U IUIOCKOBA3AJIbHBIX MalIMHAX, aHAIU3Y U3MEHEHUS
HATSDKEHUS B BETBSIX KYJIMPYEMOH HUTH MPHU JBUKEHHUM €€ IO MEeTIe00pa3youum
opraHaMm, TakKX€ COIIOCTABICHUID TEOPETHYECKMX M  IKCIEPUMEHTAIBHBIX
pe3ynbTaToB HccaenaoBanys. [Ipu 3Tom mpouecc KyJIMpoBaHUs pacCMaTpPUBAETCS B
ISITH  JTamax, T.6. B ISTH YPOBHSAX IIOJIOKEHUS MWIJ, IIOCJIEN0BATEIBHO
PACIIOJIOKEHHBIX C KYyJUPYEeMOW HHTHIO. [[JIs1 pelIeHHs] TOCTaBIICHHBIX 3a]ad
MIOCTPOEHA CXEMa PACIOJIOKEHHS] HUTU MEXIy padO4YMMH OpraHaMu Bs3aJbHOMU
MalIuHBI, pacyeThl NPOBOAMWIKCH B porpaMmme MAPLE.

[IpeanonoxuM, 4YTO HUTh MPOKJIAABIBAETCS C IOMOILBI0 HHUTEBOJA H
pacnosoxeHa MEeXIy MIVIaMH U OTOOMHBIMU 3yObsiMu. llepen HadanoMm npouecca
KYJIUPOBAHHUSI HUTh HAXOJUTCS MOJ KPIOYKOM HIJIbl C HMEIOUIMMCS BXOJHBIM
(HayapHBIM) HaTsDKeHHEeM To, TiyOmHOW KynmpoBanus h=0 u BpemMeHeM
onyckanus uriel npu t=0. [Ipuaumaem, uyTo riayOuHa ONMyCKaHUS UIJI 10 BPEMEHU
NOTYMHSAETCA 3aKOHY:

t t
h=h, —|2—— O
"t t
0 0
rae hy u ty — rIyOuHa KyJTUpOBaHUS U BPEMS OMYCKAHUS MSATOW Wbl HA TITyOHHY
KyJnupoBaHus No.
CKOpOCTb CITyCKa UTJIBI U3MEHSIETCS 110 3aKOHY:
h=v=v,(t—t,), v, = 2h, /t,
OOrryro TIyOrHY KyJIUpOBAaHUS pPa3/ieiisieM Ha PABHBIC YacTH JJIS MSATH I

[lomaras B dopmyne (1) h=hl:éh0, h=h2:§h0, h=h3=§h0, h=h4:%h0,

HaxoJ1M BpE€MEHa Hayasia onyckanus urn 4, 3,2, 1.
1 2 3 4
t, =Et0, t, =\Et0, t3=\/gto, =5t
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Urna 5 onyckaercs Ha riayouny h(t), BpeMst ommycKaHUs UTJIbl HA 3TOM JTare

naxomurcs B npomexyrke O <t <t, rme t; — mauano omyckamus urisr 4.

Hatspkenune B J1eBOM BETBM KylIMpyeMOW HHUTH Ha uriie 5 o0Oo3HaueHo Tspp, B
MIpaBOi BETBU KYJUPYEMOM HUTH Ha Urjie 5 0003HaueHO Tsp;.

Jia MomeHTa BpemeHM t, <t<t, nuKI KyJIupOBaHHA 3aBEpIIACTCI U
HATSDKCHUS B BETBSIX HUTU COOTBETCTBEHHO 0003HauYeHbI uepe3 Ts 15, Ts 25, T4 14, T4
24, T3 13, T3 23, T2 12, T2 22, T1 11, T1 21 (puc.3).

Hute kymupyerca urnamu 1, 2, 3, 4, 5 mexay oroovinbiMu 3yObsamu |, I,
I11, 1V, V, VI B HanipaBiieHUH CTPETIOK €1, €3, €3, €4, es (puc.3). Ha ygacTkax HuTH,
Kyaupyemoil uriamu 1, 2, 3, 4, 5 HaTsKEHUE MOCTENEHHO OYAET yBEIUYUBATHCS.
Ha ydacTke HUTH, KyJupyeMOl WUIJION 5 HATsHDKEHHWE OCTUTHET HamOOJbIIeH
BeJMunHbL. CleayeT OTMETUTh, YTO HATSKEHUE HUTHU NPHU KyJIUPOBAHWU 3aBUCUT
OT BEJIMYMHBI yTJIa 00XBaTa 0L HUTH, OTHOAIOIIECH UTJIbI M OTOOHHBIE 3yObs.

YcranaBnuBaeM Tenepb 3aBUCMMOCTH MOJOBUHA yTila 00XBaTa UIJIbl HUTHIO
OT TJIyOuHBI KynupoBaHus h(t), paauycoB UTJbl R, W OTOOWHOTO 3yObsi R U

paccTosiHUS MexAy HUMH 2s. Tekyias rimyOuHa KyJIupoBaHuUs paBHa h(t) = O;0,,
HaXOJIUM

Puc.3. | sran kyauposanus nst urisi 1

OC=s=0A+AB+BC. (2)
N3 npsiMOYTonbHBIX TpeyroabHUKOB ODA u O,D, A monydaem
R R
OA= sng’ BC =0,A = sinla (3)
AHQJIOTMYHO U3 TPEYTOJIbHUKA ABA, HaXOJIUM
AB =BAClg« . 4)
C npyro¥i cTOpOHbI
BA, =0/0,-0O/C,-C,C=h-R —R (5)

[Moxcrasiss hopmyiel (3)-(5) B hopmyiy (2), momydaem

S=_i+(h—Rl—R)Ctga+ _Rl :
sina sina
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WIH
ssina—(h—R, —R)cosa =R, +R,
N3 3T0r0 ypaBHEHN HAXOAUM UCKOMBIM YIOJI &
hH-R —R +arcsin R +R (6)
Js? +[h(t)-R, —RY? Js? +[h(t) - R, —R]?

[To HalIeHHBIM 3HAYCHUSAM yria oOXBaTa, cOrjlacHO (GopMyIbl Diiepa
3aIAChIBACM BBIPKCHUS JIJISI HATSDKECHUS B BETBSAX KYJIHPYEMOW HHUTH JUIS ISATOTO
JTarna KyJIupOBaHUSI.

V- sTan KynupoBaHus: t, <t <t. =t

T=Toexp(ua,), Tu,=T00Qua,) T, =T,e0ua, +a)], Ty =Tep(2ua,),
Taa =Ty u(a; + )], Ta3o = T5a:0XP (2/10‘3) , Ton =Tz 1(a, + )],
Tos2 = T ®PQuay) , Tos1 =Tyl + )], Tos, = T 0P (21x)

a, =a(t-t,) (7)

a = a(t) = arcsin

Buagno, uyto uem Oombiie TiyOMHA KyJUpOBaHUS, TeM OoJblie Oyaer
BenuurHa netiau. C yBelnueHueM IIyOMHbl KYJIMPOBAaHUS YBEIMUMBAETCS YHUCIIO
UTJI, Y4aCTBYIOIUX B KYJIMPOBAaHUU HUTH.

HeoOxoaumMo HaliTH HaWTydIlde YCIOBUS KyJIUPOBaHUS HUTH, IPU KOTOPBIX
MO’KHO MOJYYUTh O0Jiee paBHOMEPHBIE 110 BEJIMYUHE METIU U IPU KOTOPHIX HUThH B
npolecce KyJIUpOBaHMs HE OOpBIBA€TCA U JlaXe HE HAAPBIBACTCS, MPU YEM
CKOPOCTb KYJIMpPOBaHUSI HE TOPMO3MWJIa Obl CKOPOCTb BBIMOJIHEHUS IIpolecca
netyieodpazoBanus. CieyeT OTMETHTb, YTO HATSHKEHUE HUTU MPU KYJIUPOBAHUU
3aBUCHUT OT BEJIMYMHBI yIia 00XBaTa 0L HUTH, OTMOAIOIIE UIJIbl U OTOONHBIE 3yObs.

Kak BumHO u3 puc.4-5, npu KyJupOBaHUM Ha WUIJIE 5 HATSDKEHHE HUTH
JOCTUraeT HauOOJIbIIE BEJIWYMHBI, YE€M Ha OCTaJbHBIX WIJIAX, TaK Kak

YBCIIMYMBACTCA YHUCJIO MI'JI, YHACTBYIOIIUX B ITPOUECCCE KYJIIMPOBAHMUA.
TIT, T,
225 25 1
1 225 *

1,?2 ///’2 : ///}2
y . iy — =
I ° 12I5 /‘//././

07a

T T T T T T T 0 ooo2 0po4 0005 OO0 OO0 02 04 0me
0 oooz  0poo4 0006 o008 o001 o012 o014 0016 t, cex

t, cek 1-urna 5; 2 —urna 4; 3 — urmna 3.

p 41' ?ma 5;2—nrna 4; 3 —urna 3. Puc.5. TI'pajpuk 3aBHCHMOCTH  HM3MEHEHMA
He.4. pagux 3aBHc‘EMOCTH HSMEHEHMS Y aTsiskeHHs] HUTH B NPaBoOi BeTBH OT BPEMEHU
HATSI’)KEeHHs] HUTH B JIEBOH BEeTBH OT BpPEeMEHH ONYCKAHUSA HIJIbI

OIMYyCKAHUSA HUIJIbI

07s

Crnenyer oOpaTuTh BHUMaHUE, YTO HATSKEHUE B MPABOW BETBU KyJIUPYEeMOUH
HUTHU OOJIbIIIE, YEM HATSXKEHUE B JIEBOM BETBU M3-32 YBEIUUYEHHUS] CYMMapHOIO yria
00xBaTa HUTHIO UIJIbL. J{JIs1 OnpeesieHns HaTSKEHUsI B BETBAX KyJIUPYEMOW HUTH
Ha MJIOCKOBA3AJILHON MalllHe MPUHUMAEM CXeMYy, MPEACTaBIECHHYIO Ha pHc.6, rae
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HC YUYUTBIBACTCS BJIMAHHC FPYHTOBOﬁ HHUTH Ha BCIMWMYUHY HATAKCHUA U ITOITOMY
OHO B CXEMCE 6y,II€T OTCYTCTBOBATL.

0<1=L,
9

A ————_ o
Puc.6. Cxema nmpounecca KyJJupoBaHusi Ha IJIOCKOBA3AJJbHOW MAIMHE MIPHU X01€ KAPETKHU
CJIeBa HAaIpaBo

CuuTaeMm, 4YTO WLEHTP HHUTEHANPABUTEIIENM OTHOCUTEIBHO WIJ 3aJHEH M
NEpEIHEN WTOJBHUI] NEPEMEIIAETCSI OTHOCUTEIBHO LIEHTPAIBHOW HEUTPAIBHOU
muand NN; mo oguHakoBomy 3akonHy H(t)=Hy+R+h(t), rne 2Hy — paccrosinue
MEXIy HEUTpaIbHBIMH JIMHUAMH, R — pamuyc 3amaHedt m mepemueit uri, h(t) —
3akoH nepemenicaus Touku O, T.e. OA= h(t), h(0)=0. [TpuHuMaeM, YTO OAMH UK
KYJUPOBaHHUS MPOUCXOAUT 3a MPOMEXYTOK BpemeHu 0<t<t,, 3aKOoHBI MoaBEMA
BEPXHETO U CIIyCKA HUKHETO UIJI OIPEACIISIOTCS 110 3aKOHY.

h, =h, :R+h0l[2—lj,
0 0
rae hy — rmyOouHa KyaupoBaHusi, ty — MOJHOE BPEMS KYJIUPOBAHUS.

OO6uyto 1yOMHY KyJUpPOBaHUS JCJIMM HA POBHBIE YacTH ISl MSATA WIJ
MepeIHeN U 3aJHel WronbHull. [[ukn HaumHaeTca ¢ mojabema 3aJaHEd Wribl 5' u
cIycka nepenHed urisl 4 B MoMeHT BpeMeHu t=0 (Haudano 1-3Tama KyJupoBaHUs)
M JTal 3aBEpIIACTCA B MOMEHT BPEMEHHU t=t;.

Ha puc.7-8 mpencraBienbl kpuBble W3MeHeHUs HaTsDKeHHM Ha Ts; u Tsy
(otHecennoe k Tp) Ha wurie 5 OT BpEeMEHH MJis PAa3IUYHBIX 3HAYCHUUN
koddduienTa TpeHuss | W MOJIyIIMpUHE HeuTpambHoro ciosi Hy. B pacuerax
npuHATO  09=45°, R¢=0,0005M, h¢=0,0075m, 1,=0,013m, v, :?—0:21‘4/ c.

0
PesynpTaThl pacyeToB mpu OOJBIIUX 3HAYEHUSX IIMPUHBI CJIOS TPEACTABJICHBI Ha
puc.9. Kak Bugno npu Hp=0,025M HaTspDKeHHME B BETBAX KYJIUPYEMOW HUTHU
NPAaKTUYECKH 3aBUCUT OT BPEMEHHM, pa3HOCTh Mexay 3HadeHUIMHU Ts1(0) u Tsy(to)
cocTtaBisieT 2,8%.

[Ipu yBenmuueHun TIYOWHBI KYJIUPOBAaHUS Ha OJMHAKOBYIO BEIUYHHY
HATSDKCHUE TUTIOIIIEBOM HUTH YBEIMYUBAETCS MO-Pa3HOMY. DTO OOBSICHSETCS, TEM,
YTO YBEJIMUYCHHUE TJIyOMHBI KYyJIUPOBAHHUS YBEJIWUYMBAET CyYMMAapHBIA yrojl OXBaTa
HUTBHIO TETIe00pa3yroluX OpraHoB, TPU OTOM  YBEJIWYEHHUE TITyOUHBI
KYJIUPOBaHUSI HAa OJIMHAKOBYIO BEIWYHUHY HE MPUBOAUT K OJUHAKOBOMY POCTY
CyMMApHOTO yrja oxBaTa. B Hauane KyJIupoBaHUSI POCT HATSHKEHUS MPOUCXOUAT
OBICTPO, a 3aT€M MOCTENEHHO 3aMeISIETCS.
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TELSTO 1 TEZ/T0

1 1
1.35 4
1385
1.3 2 2
1.3
1.25]
3 1.25 2
1.2 4 1] +
1.15 1.15]
O 0001 0002 0003 0004 0005 0008 0.007ticer) 0 0001 0.002 0.003 0.004 0.005 0.008 0.007ex)

H,(am) : 1-H, =0.001, 2—H, =0.0025, 3—H, =0.005, 4—H, =0.0075
Puc.7. U3menenne natskennii T,, /T, u T,, /T, or BpemeHnn B 5 urie 1,151 koddpdunmnenrta

Tpenust 1 = 0.15 npu a, = 45° ¥ PA3AMYHBIX 3HAYEHHSIX HOJYIMPHHBI HEHTPAILHOTO

cJj1osa
TE1/T0 L
T52/T0 1
1.6 1.7
2 2
. 1.61
1.5
3
1.4 3
4 1.4 4
1.3 13]
0 0001 0002 0003 0.004 0005 0006 0007 tcex) 0 00m 0.002 0003 0004 D005 0006 0.007 t(cer)

H,(m) : 1-H, =0.001, 2—H, =0.0025, 3—H, =0.005, 4—H, =0.0075
Puc.8. Usmenenne narstkenuii T, /T, u T, /T, oT BpeMenu B 5 urie pjs

ko3¢ dunuenta Tpenusi 1 = 0.25 npu ¢, = 45° 1 pa3IMIHBIX 3HAYEHHUSX NOJYIIHPHHBI
HENTPAJIBHOIO CJ105

T52/T0 1
1 224 T51/TO 1
1.321
1.3
1.3
2
1.281 2 1.28
1.261 3 1.264
4 4
1.244 1.24]
1.22 1.229
0 0001 0002 D003 00004 0005 0006 0.007 ticex) 0 0001 0.002 0.003 0.004 0005 0.008 0.007 t(cem)

Hy,(m) :1-H,=0.01, 2-H, =0.015, 3-H,=0.02, 4—H, =0.025
Puc.9. U3menenne natskenuit T,, /T, u T,, /T, or Bpemenu B 5 urie 1151 kodddunmnenrta

tpenust £ = 0.25 npu o, = 45° ¥ pa3IMYHBIX 3HAYEHUAX MOJYIIHPHHBI HEHTPAILHOTO
H 0 y

cJ1os

Ecnu npu yBenuyeHuu riyOuHbI KyaupoBaHus ¢ 6,5 1o 7,0 MM HaTsKeHUe
Hutu yBenuuuBasniock ¢ 370 mo 430 cH, t.e. na 14,9%, To npuyBenuyeHuu

42



riyOounsl KyaupoBanus ¢ 8,0 10 8,5 MM HatspkeHue yBenuuuBaercsa ¢ 480 mo 490
cH, T.e. Bcero Ha 1,9%.

[Ipy mnpoBeneHUM SKCIEPUMEHTA HCIOJIB30BaH IIOKa3aTellb TPEHUS
nBrokeHus1 1=0,25, Tak KaKk HUTb COBEPIIIAET JIBMYKECHUE 110 OTHOIICHHIO K pabouum
opraHaM MaliuHbl. B TeopeTHdeckux pacuerax HUTh CUMTACTCS HEMOJBH)KHBIM M
MOATOMY CJIelyeT NPUHUMATh TPEHUE IIOKOS [lg, KOTOPOE OIpEeNesaeTcs o
cieaymwlieit hopmyie:

Ho = plkK,
rjae k<1 — kodhPUIUEHT CKOJIbKEHUS.
Jns yrouneHuss kod¢@duIlMeHTa K TPOBEJACH pacyeT Il Tpex
3HAYCHUH, PE3yIbTaThl IPUBEAEHBI B TabauIe 1.

Taoauna 1
CpaBHeHHe TEOPETHYECKOI0 PACYeTa H IKCIEPUMEHTATLHOT0 3HAYEHHUSI
HATHAKCHUA
['ny6una DKci. 3HaYCHUS HATSHKEHHSI HUTH [T OOBIYHOTO MpoIiecca KyJIUPOBaHUS
KyJUPOBAHUS | 3HAYCHHUE [IPH Pa3IMYHbIX 3HAUYEeHUSAX Koddduuuenra k, cH
HaATSHKEHUS x=0,8 A% x=0,7 A% x=0,6 A%
Hutu cH | (po=0,3) (10=0,357) (10=0,416)
6,5 370 196 47 278 25 451 18
7,0 430 241 44 355 17 595 27
7.5 470 294 37 455 3 797 41

3HauCHWE HATSHKCHUS HHUTH, TOJYyYEHHOE B pE3yJbTaTe TEOPETHUCCKUX
uccienoBanuii, ymenbmaetcs (puc.10) mo cpaBHEHUIO OOBIYHBIM IPOIECCOM
KyJIMPOBaHMsI TPU TIPOIECCe KyJIUPOBaHUS Ha Bpallarmolmxcs poiukax (6e3
noabeMa 0TOoWHOTO 3y0a) Ha 17,6%, npu 0THOBPEMEHHOM OITYyCKaHUH UTJIbI

500 ~ 455

450

400 +

350 A

300 A

250 A

200 A

HarsixeHue Hutu, cH

150 +

100 +

NAAAVAVANA VAN

1 2 3 4
OTankbl KynMpoBaHuUs

Puc.10. T'mcTorpamma u3MeHeHHsI HATSIKEHUS HUTH

u mnoabeme oTOoWHOTO 3y6a — Ha 37,9%, mpu mporecce KyIHUPOBaHHS C
OITyCKaHWEM WTJIBI U MOABEMOM OTOOMHOTO 3yOa C BpaIIAlONIUMUCS POJIMKAMU —
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Ha 5,6%. JlanHoe u3MeHeHre 000CHOBBIBAETCS M3MEHEHHEM yTia 00XBaTa HUTHIO

pa60‘H/IX OpraHoB BSI3aJIbHOM MAIlIMHBI B mponecce KYJII/IPOBaHI/IH.TaK KakK

w

151

OUHO

OoubIIce HAaTsOKCHUC, YMCHBIICHUC YIJIA oOxBaTa

IIyTcM HU3MCHCHUA crioco0a BBITTOJTHECHUS KYJIUPOBaHUA II03BOJIACT OJOCTHYb

(v

PaCCMOTPCHO HATAKCHHUC HUTH HaA IIATOM HIJIC C MAKCHMAJIIBHOU TIIY

(V)

KYJIUPOBaHHUA, B KOTOPOHU HaH

HI/ITI/I.HPGIIJIO}KGHHBIC

TCOPCTUYUCCKUC MOJICIIN pacdUCTa HATAOKCHUA HHUTH OJIA 3TAIIOB KYJIIHMPOBAHUA

KyJIUpyeMoi

BCTBAX

B

HaTsKCHUA

YMCHBIICHUA

IIO3BOJIAKOT PACCUNTATh €€ B BETBAX KYJHUPYEMOM HHUTH IIPU ONyCKAHUM WIJIBI HA

OTIpeIeNICHHYIO TITYONHY KyJIHPOBAHUS B OMPEICJICHHBIII MOMEHT BPEMEHH.

(GOHTYPHBIX KYJUPHBIX MaIlMHAX,

B uyeTBepToOii riIaBe paccMOTpeHa pa3padOTKa TEXHOJOTHH TPUKOTaXa

HBOﬁHBIX PUCYHYATBHIX HICPCIUVICTCHUM Ha JIBYX

[

PEKOMEHAOBAHbI HOBBIE CTPYKTYPbl MHTEPJIOYHBIX M JKAKKAPAOBBIX MEPEILICTCHUN

C TIPUMEHEHUEM JIOTIOJTHHUTEIBHBIX JJIEMEHTOB PHCYHUATOrO TpHKOTaxa (puc.1l),

(V)

IMPOU3BOAHBIC IICPCINICTCHNA NHTCPJIOK ITOHUKXCHHOU MaTCpI/IaJIOéMKOCTBIO, TaKKC

MPOBEJICHA cTaTUCTUYECKass 00paboTKa ¥ MPOTHO3UPOBAHKE MAPAMETPOB CTPYKTYP

TPHUKOTAXKaA.

OOTaHHBIX BapHAHTOB CTPYKTYpP HWHTEPIOYHBIX
NEPEIJIETEHU C TPUMEHEHUEM JIOMOJHUTEIBHBIX JJIEMEHTOB PUCYHYATOTO

U BbIpa

Jnga  moxkaszarene

(V)

3HAa4YCHHC,

cpenHeapupMeTuIecKoe

CPCAHCKBAAPATHICCKOC OTKIIOHCHHC U KOB(I)(i)I/IHHCHT BapHaluu.

PaCCUYUTaHBbI

TPHUKOTAXKa

m\wb Q000000000000000000N0N00000N00N0NNQNNN0 ﬂb @
OO00000000000000000000000000000000 000000000000

Q00000000000000000000 QQ Db.pppobbbb.pbbbb.pbbbbb

0000000000000 00000000U000000000000000000000000

DDDDDDDDDODDDOODDDODDDDDDDDDDDDODDODDDDDDDDOOD

0000000000000 000000000000000000000000000000000
00000000000000000000000000000000000N0N000N0000

0000000000000 000000000000000000000000000000000
000000000000000000000000000000NNNNN0000N0A0NANN
0000000000000 000000000000000000000000000000000
00000000000000000000000000000000N0000NAANA0N0N
0000000000000 00000000000T0000000000000000000000

DD33DDDO33330033330333333333333 wb 9@ Q0000000

000000000000 0000000000000000000T0000000000000
DDDDDDDOODDDDDDDDDDDDDDDODODDDO QQ QQ Q0000000

Bapuanrt 1

Puc.11. HoBast cTPyKTYpa HHTEpPJIOYHOIO NepernJieTeHusi ¢ IPpUMEeHeHueM
JOTIOTHUTEIbHBIX 3JIEMEHTOB PUCYHYATOr0 TPUKOTAXKA (HA MpuMepe BapuaHTa 1)

CpellHeKBallpaTHIIHOG OTKJIOHCHHUC pcarupyer Ha OTACIIbHBLIC 3HAYUTCIbHLBIC

OTKJIOHCHHUA IIpHU 0OJIBIIIOM KOJHMYECTBE MAJIBIX OTKJIIOHEHHH. Tak Kak BEJIMYUHBI

U 3HAYUTCIIbHO

(V)

, 3HaUeHHE OOJIBIINX OTKIOHEHHU

OTKJIOHCHU U BO3BOJATCA B KBaaparT

(V)

YBCIIMYNUBACTCS 110 CPABHCHHUIO C YBCIIMUCHUECM MAJIbIX OTKJIOHCHUH.
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Ilo MeTony HaMMEHBIINX KBAAPATOB IIOCTPOEHBI YPABHEHUS PETPECCUM IS
nokaszarened neperiereHuil. Ilenpto mocTpoeHus AaHHBIX (YHKIUN SBIISICTCS
MIPOTHO3UPOBAHUE PE3YIbTATOB B 3aJaHHbI MEPUOJ] BPEMEHUM B 3aIaHHBIX
3HAYCHUSAX. DTO 03HAYACT, YTO PA3HHIIA MEXTY TCOPETUUCCKUMHU JaHHBIMH ¢(X) U
DKCHEPUMEHTAJIbHBIMA  JaHHBIMU Y  MHHUMAaJbHAas. I[Io pe3synpraram
SKCIICPUMEHTA BEJIHYMHA IOCTOBEPHOCTH AlMpOKCHMAuH R°<] M CTpeMuTcs K
MUHUMYMY.

Ha pwuc.12-15 MOCTPOCHBI TpaUKH W3MEHEHUH TEXHOJOTUYECKHUX
napaMeTpoB U (PU3MKO-MEXaHUYECKUX CBOMCTB pa3pabOTaHHBIX MEPEIUICTCHHI B
3aBUCHMOCTH OT KOJINYECTBA IIPECCOBBIX METEINb B PANIIOPTE MEPEILICTCHMUS.

Jlnsa kaxxaoro u3 rpaduKoOB MPOBEACHA aNMPOKCUMHUPYIOIIAsl JIMHUS, TaKKe
ONpENEIICHBl YPAaBHEHUS W3MEHEHHMS IIapaMETpOB M BEJIMYMHA JIOCTOBEPHOCTH
armpoOKCUMaln R,

F ol =il
¥ — 0, TI3ExE+ KU SRAx + #3542 "
e B = 6595 i
g ?F"% 7 . A
£ )
-] i £
E ;: i own :-‘:";':“
3 :
H . = . £ 150
»—-LI83Ha% + 140572 + 15427 § y= 'E,.i‘}ﬁ‘:? ] ,TS'IIG | 299!4
ERT R =0,1345
1LS4KTL | BEAG E
Sl 2
w ¥ 2
¥ = L3040 + 47,041 et i . ! . .
g . ' 1 1 k] d : = F d ] 1 [
b 3 F [ % n . )
Euauuscaey L UUERLL UFTE b, t, T\ILIII'II!I:II'EII NILLLUTHAL S I, Qr.
Prc. 12, I'padesd IBMEHSE T TEXHOTOTHHECKIX Pr1c.13. I'padeix iBMEHEHIA
ITapanIETP OB B 3aBHIIVIOCTH OT KOTETYECTE A BOGOVEOIND OHITTAENMVIOCTI] B 3aBHCIVIOCTH OT
[P eCCOBBIX ITETESb B palmIopTe y3opa KOJITHECTEA [MPeCCOBbIX ITeTelb B PArmIopTe Y30pa
- 13
L Ly NN T R ETET .
s B =i s
= ] _._-—-—'—'_'_'_-_-_._-_-—.
= E = EHII
- iE v— 1E8I4. | 13283
§§ &v% EEI.‘:I 15— A E
=% =3
B 3o ﬁ Ein i
EET.I \ —mTen: E g " \h'?‘—-.I_ raea
E ; ] s :%E T A}E‘W' o
e ¥= 10MIT 04301%-+ 240 87 N
3 W — ILRTIA i " = 3TELEx LA
=5 K - U,5566
- il
" H] ' ' '
i J s H i i o i < [ # 12
Fioanmeensn npercosis peean, % a s e s B IpRe s B ALE LY. 0, TR
Fric.14. I'padeik IGMEHEHIA paspbIEHON Prc.15. I'padek IBMEHEHIA paspbIEHITD

HAIPY3KH 10 JTTHEe H IIHPHHE B 38BHCHMDCTH 0T VVTHHEHIA 110 ITEHE H INHPHHE B 3aBHCHMOCTH 0T
{OJETECTBA MPECCOBBIX IIeTeNE B palmiopTe ¥30pa  KOJEMECTBA [PecCOBbLIX ITeTesb B parmopTe y3opa

[Tocne 00paOOTKM SKCIEPUMEHTAIBHBIX JAHHBIX MOJYYEeHBI CIEAYIOIINE
YpaBHEHHUS PETPECCHUHU:

-IOBEPXHOCTHAS MJIOTHOCTD:

y =-1,2958x° + 14,057x + 154,27; R? = 0,483

-00beMHas TUIOTHOCTb:

y = -6,722x° + 89,583x + 85,532; R? = 0,6595
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-INIOTHOCTD 11O TOPU30OHTAJIN:

y = -1,5482x + 82,06; Rz =0,3166
-INIOTHOCTD I10 BCPTUKAJIHN:

y = 0,3946x + 47,691; R2=0,1028
-BO3AYXOIIPOHUIIACMOCTD:

y = 2,396 - 28,751x + 299,4; R? = 0,2345
-Pa3pbIBHAA HArpy3Ka I10 JJINHC!

y = -4,0187x° + 44,893x + 140,54; R? = 0,952
-pa3pbIBHAs HArpy3Ka I10 IIAPUHE:

y = -1,0311x% - 0,4391x + 240,87; R? = 0,978
-pa3pbIBHOC yJJIMHEHUE 110 JJIUHE:

y = 2,6804x + 132,83; R2 = 0,4268
-pa3pbIBHOC YJIMHCHUE IO IIUPUHE:

y = -3,7818x + 101,03; R2 = 10,5566

Brlieykazanuble ypaBHEHUS SIBISIOTCS MAaTEeMaTHYECKUMHU — ONMCAHUSAMHU
MpoIEcCa NPHU U3MEHEHUH KaXKJ0ro U3 MapaMeTPOB B 3aBUCUMOCTH OT U3MEHEHUS
KOJIMYECTBA MPECCOBBIX METENIb B panmnopTe y3opa. B HUX x — Bxoasmuid (axtop
(aprymeHT) - KOJU4YECTBO MPECCOBBIX METENb, ¥ - UCXoaauui dhaktop (hyHKIUS) —
TEXHOJIOTUYECKUE T[OKA3aTelM  MNEPEeIUIETEHUH, TO3TOMY OHHM  SIBJISIIOTCS
OJHO(AKTOPHBIMA MaTeMAaTHYCCKUMHU MojaeisiMu. B nmuccepranmm (rimaBa V)
MpPOBEJEH TMOAPOOHBIM  aHaIW3  Ppe3yJIbTaTOB  JIKCIEPUMEHTA, IOCTPOCHBI
TUCTOTPAaMMbl HM3MEHCHHUS W PEKOMEHJIOBAHBI OINTHMAJIGHBIE BapUAHTHI 10
KOKJOMY MMOKa3aTeNo.

IIsaTas riaaBa nocesiieHa UCCICAOBAHUIO TEXHOJOTMUYECKUX MapaMeTpOB U
(U3UKO-MEXaHUYECKUX CBOMCTB pa3pabOTaHHBIX CTPYKTYpP ABOMHBIX KYJIUPHBIX
MePETUICTeHUM, TPOBEACHBI UCTIBITAHUS BEIPA0OOTAaHHBIX 00PA3II0B HOBBIX CTPYKTYP
WHTEPJIOYHBIX U JKAKKapJOBBIX MEPEIUICTCHUIM C MPUMEHEHUEM JIOTIOIHUTEIbHBIX
AJIEMEHTOB PUCYHYATOTO TPUKOTAX,a, MPOU3BOJHBIX TMEPEIUVICTCHU WHTEPIIOK
MOHMKEHHOW MAaTepHAJIOEMKOCTBIO, TaKK€ TIPOBEICHA pAaHroBas  OILICHKa
napamMeTpoOB U CBOMCTB TPUKOTAXKa JIJIsi PEKOMEHAAINY KaK HAUTy4YIlTui BapUaHT.

IToBepXHOCTHAs TIOTHOCTD (prc.16) mensiercs B mpexenax 171,3-197,8 r/m’
(15%). O6bemHasi TIOTHOCTH BBIPAOOTAHHBIX OOpPA3IOB MEHSETCA B Tpeneax
330,8-388,6 mr/cm® (15%).

Cnenyer oOpatuTh BHUMaHUE, YTO HaMMEHbINIAas OObEeMHas IJIOTHOCTh B
BapuaHTax /7, 9, 6, 1. B 3Tux BapmaHTax MakCUMAJIbHBIN MOKA3aTEIb TOIIIUHBI U
MTOBEPXHOCTHOM IUIOTHOCTH. [IOCKONBKY TPUKOTaX SBISIETCA TPEXMEPHOU
CTPYKTYPOH, XapakTEPU3YIOLICHCS [JIMHOW, IIUPUHOM U TOJIIUHOW, TO H
00JIETYEHHOCTh ATOM CTPYKTYPHI CIEIYET OMPEACIISITh HE TBYXMEPHBIM KpUTEPUEM
(MOBEpXHOCTHOM TUIOTHOCTBIO), @ TPEXMEPHBIM (O0OBEMHOM TUIOTHOCTHIO).
OO0bemMHas MIOTHOCTh TPUKOTAXKA MOKA3BIBAET COACPKAHNE TEKCTHIIBHBIX HUTEH B
enuauIle oobema. [lomoTHaMM TOHMXKEHHOW MaTEPHUAIOEMKOCTHIO HAa3bIBAIOTCS
MOJIOTHA, 00BEMHAs TUIOTHOCTh KOTOPBIX HUXKE, YeM y 0a30BbIX, BHIPAOOTAHHBIX
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ONTUMAJIBHBIM MOJYJIEM METJIA U3 UICHTUYON NpPsHKU. 3HAUYUT BapHaHThl 7, 9, 6, 1
ClIelyeT PeKOMEHI0BaTh Kak 00pa31ibl NEPEIIETEHUI ¢ HAUMEHBIIUM PacX010M

3653 364.4 388.6 383
364.8 341,9

400
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OFBeMEASE HI0THOCTE, S{MT/eM3)

50

lopepxHocTHAST WIOTHOCTE TPHK oTaaa, My(r/m2)

BapuaHTEI

[ - 1OBEPXHOCTHAs IUIOTHOCTH
I - o0beMHas INIOTHOCTD
Puc.16. I'mcTorpaMma u3MeHeHHsI IOBEPXHOCTHON M 00beMHOI MJI0THOCTEl M0 BapHaHTaM
nepervieTeHuil Ha 0a3e ABYJIACTHYHOI0 TPUKOTAKA

CBIPbsI TIO pe3yibTaTaM aHajau3a 00beMHOM MJIOTHOCTH BIPAOOTAHHBIX BapUAHTOB.
DTO JaeT BO3MOXXHOCTh BBIPAOOTaTh OOJIETUEHHBIH TPUKOTAX TMOHUKEHHOU
MaTepUaloOeMKOCTH 03 TIOTepH CBOMCTB. JIOCTUTHYTH TaKOro pe3yjbTaTa
MO3BOJISIET CTPYKTypa CaMOro TIEepeIieTeHUsl, TaK Kak B HEE BBEJICHBI
JIOTIOJTHUTEJIBHBIE DJIEMEHTHl PUCYHYATOTO TPHUKOTAXka, TaKXKE PaCIOOKEHUE
JIOTIOJTHUTEIFHBIX HAOPOCKOB M MPOTSIKEK BIUSCT HA TOJIIIUHY TPUKOTAXKA.

Jns onpeneneHus NJUHBI HUTH B TUTIONICBOM TETJIC MPU MPOEKTUPOBAHUU
TEXHOJIOTHYECKUX MapaMETPOB ILIIOIIEBOTO TPUKOTAXKa BCE OCHOBHBIC MapamMeTPhl
KpOM€ JUIMHbl HUTHU IUTIONICBON TMETIU OMNPENCTsIOT W3 TEOMETPUHU IMETIU B
3aBUCUMOCTH OT JMaMeTpa HHUTH, a JJIMHA HUTH B IUIIOIICBON MeTie - U3
YCTAHOBOYHBIX MApaMETPOB BSA3AJIbHON MAIIUHBI, T.€.

ln=lp+2(hy-hy) (8)

rae |, — JUIMHA HUTH B IUTIOIIEBOM TIETIIE;
|, — AMHA HATH B TPYHTOBOH IIETIIE;
h, — rIyOMHa KyJTupOBaHUS ILIFOIIEBOM HUTH,
h, — rmyOMHa KyJIMpOBaHUs TPYHTOBOM HUTH.
Kax BunHO u3 ¢popmysl (8), 1rHa HUTH B TUTIONIEBOM TeTie OyAeT O0bIIe
JUTMHBI HUTH B TPYHTOBOH IMeTiie Ha BeauuuHy, paBHyro 2(h, - h,), a s mmoma,
BbIpa0aThIBAEMOTO Ha ABYX(OHTYPHBIX MAIIMHAX, JJTMHA HUTU B TUTIONIEBOMN TETIIE
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yBenuunBaercs Ha BennunHy 2b (b — paccrosiHEe MeX Ty CIIMHKaMH WTJI TIEpeTHeH
¥l 3a]THEH UTOJILHHMIIBI).

[lpn wucmonb30BaHMM ATOTO MeETONA IS OINpENeNCHHsS [UIMHBI HUTH B
TUTIONICBOM TETIIe, PAaCYETHBIC MIOKA3aTeIIN HE BCET/Ia COBMAIAIOT ¢ (DaKTHYSCKUMHU,
T.e. MOy HAUMHU HMEETCs 3HAUWTENbHAs pa3HuIa. [IpUuduHONW TOMY SIBISIOTCS:
CIIOKHOCTh OMpEACTICHUS TIyOUHBI KYJIUPOBAHUS IUTIOIIEBOW W TPYHTOBOW HUTH
Ha MalllMHe;, TIOSBJICHUE TMEPETsDKKM HUTH TPHU  BBIIOJHEHUHM  OINEPAIlUH
KyJIMPOBaHUS; YITMHCHUE CAaMON HUTH B MPOIIECCE METIIe00pa30BaHuUs U T.JI.

B cBf3m C OSTHM BO3HHMKAeT HEOOXOAMMOCTh CO3JAHHS METOMKH
OIIpE/IeIICHUs JUIMHBl HUTH B TUTIOIIEBOW IETIE, I/Ie B pacuéraXx HE y4acTBOBAIU
OBl YyCTAaHOBOYHBIE TTAPAMETPHI BSA3aIbHON MAaIIHHEI.

Jlnst 370 menu B popMyity omnpesesieH sl [UTMHBI HUTH B IUTIOIICBOM IETiIe
BBOUTCS KO3 ummeHT «K», MOKa3bIBaOMNN COOTHOIICHUE [JIMHBI HUTH B
ILTIONICBOM MIETIIE K JJTMHE HUTU B TPYyHTOBO# netie (hopmyna 9), T.e.

K=l / I,y 9)

3nauenuss «K» Obum ompenesneHbl SKCIEPUMEHTAIBHBIM MYTEM IS
Ka)KJ0ro BUJa TPUKOTaKa OTIEIbHO (BEpXHUI, OEIbEBON M UyJIOUYHO-HOCOUHBIH).
Jna onpenenenus 3HaueHuss «K» ObUIM UCHOJB30BaHbl 00paslibl MOJOTEH
IUTIONIEBOTO  TPUKOTaXa, a TaKKe pe3yJbTaThl JAHCCEPTAMOHHBIX pPaloT.
AHanu3upyemble 00pa3lbl IUIIOMIEBOTO TPUKOTa)ka OBUIM  BbIPAOOTaHBI U3
pa3IMYHBIX BUIOB CHIPhS C PA3IMYHBIMU JTUHEWHBIMH TJIOTHOCTSIMH.

[Tocne 00pabOTKM TOJYYEHHBIX JAaHHBIX METOJOM MaTeMaTH4YeCKOn
cratuctuku kodpdunmeHt «K» pekoMeHayercs npuHUMATh:

JUTSl 9yJIOYHO-HOCOYHBIX U3/ICJIUM K=1,89-2,12
JIJIs1 BEPXHETO TPUKOTaKa K=1,95-2,27
JUIs1 OCTBEBOTO TPUKOTAXKA K=2,48-2,6

OOmmii BUI ypaBHEHHUS 3aBUCUMOCTH JUTHHBI HUTH B TUTIOMICBOM meTiie — |y,
ot kodurmenta «K» - mpu u3BeCTHBIX 3HAUCHUIX KodPdurmenta «K»:

JJIs1 4yJIOUHO-HOCOYHBIX M3ETui |, =5,45K+2,33
JUTSI BEPXHETO TPUKOTaXKa |.,=3,39K+4,0261
JUTsl 0€ITbEBOTO TPUKOTaXKa l.,=11,20K-19,178

ComocTaBiieHle pacu€THBIX H (PAKTHUYECKUX IapaMeTPOB IUIFOIIEBOTO
TPUKOTaXKa MOKA3bIBACT MPABHIBLHOCTh PEKOMEHIOBAHHBIX (DOPMYI OTpeesieHUs
JUTMHBI HUTH B TUTIONIICBOM TETIIE, T.K. pa3HUIA MKy TIOKa3aTeIsIMH HAXOUTCS B
npenenax 3-6%.

JleTanbHOE onucaHue pa3pabOTaHHOTO UHTEpQeiica, HAMMCAHHOTO Ha SI3bIKE
nporpammbl  delphi w  mpennHasHaueHHoro mis pacdera TEXHOJOTHUESCKHX
napaMeTpOB OCHOBHBIX TNeperuieTeHuil (TNafb, JaCTUK, WHTEPJIIOK W TUIIOI)
nokazano Ha puc.l7. B amccepranmum mnpuBeneH uHTepdeic HOBOTO MeTona
pacuera TEXHOJOTMYECKMX IapaMeTpOB IUTIOMIEBOTO TPHUKOTa)Xa, KOTOPBIMA
HAMHOTO YIIPOIIAET OIpPEeICHUEe TEXHOJIOTUYECKHX IapaMeTpOB C BBEICHHEM
KO3 PHUIIMEHTOB, ONMPEAETCHHBIX YKCIIEPUMEHTAIBHBIM MTyTEM JUISI TPUKOTAKHBIX
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uznenuid. Uatepdeiic ciyxut amas 6pICTpOro U TOYHOTO pacyeTa. ITO JOCTUTHYTO
Onaronapsi TOMy 4TO, pacyeT IPOU3BOJIUTCS IO 3apaHee 3aJI0KEHHBIM (opMyIiaM.
[Iporpamma HamucaHa TOJ JHOOOTO IMOJIB30BATENsA, YTO 3HAYUTEIBHO PACHIMPSET
KpYyr' TOJIb30BaTeNeil, Tak e MporpamMma He TpeOyeT BBICOKMX CHCTEMHBIX
TpeboBaHui KoMmbioTepa. [IporpaMma paboTaeT B OKOHHOM pPEKUME.

] = IIpo€eKTHPOBANHE TEXHOJOTHYECKHX NAPAMETPOB [VIATH

Meroauka npodeccopa Janunonua A.C. sm—— )
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1.HaumeHoBaHue;
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METOJUKHU;
3.HaumenoBanue
(dhopmynel pacyeTa;
4.bykBa HEM3BECTHOM;
5.I1one BBOgA TGP
(mecsiTuuHbBIC YKCIIA
BHOCSITCS Yepe3 3aIsITYIO);
6.I1ose BeIBOIA
pe3ynbrara; 7.3anoaHseT
T10JIC BBIBOJIA PE3yJIbTaTa;
8.EnuHuIia n3smMepeHus;
9.006nynseT mois B
npejenax oJaHOu
(hopMyIIBL.

Puc.17. BHemnuii Buja natepdeiica 1J1s1 pacyera TEXHOJIOTHYECKHUX MApPaMeTPOB
TPUKOTAKHBIX NeperieTeHu

B mecroii riaBe BelpabOTaHHBbIE 00pa3lbl MEPEIUIETEHUN HCHBITHIBAIUCH
Ha (PU3MKO-MEXaHWYECKUE CBOMCTBA M0 CTAHJAPTHON METOAMKE B J1a0OPAaTOPHBIX
yenoBusix TUTJII u B ceprudukanmonnom meatpe CENTEXUZ. Ha puc. 18,19
MOCTPOCHBI THUCTOTPAMMBI H3MEHEHHs Pa3phIBHOW HArpy3Kd M YIUIMHEHHUS TIO

JJIMHE U 110 INUPHHC.
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BapuaHTbl

I - u3MeHEeHHUs pa3pbIBHOM HArpy3KH MO JUIMHE

B - 3MeHeHHs Pa3phIBHOTO YIUIMHEHHUS 110 UTHHE

Puc.18. 'mcrorpaMma u3MeHeHHsl Pa3pPbIBHON HATPY3KH M Pa3PHIBHOIO YAJUHEHUS MO
AJIHHE N0 BADHAHTAM IepenJieTeHuil Ha 0a3e IBYJACTHYHOI0 TPHKOTAXKA
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BapuaHTtbl

PaspeieHas Harpyska Pp(H) PaspbieHoe

I - u3MeHEeHUs pa3pbIBHOM HArpy3KH 10 IIUPUHE
B - u3MeHeHHs Pa3phIBHOTO YIUIMHEHHUS TI0 IIHPUHE
Puc.19. I'mcrorpaMmma u3MeHeHHsl Pa3pPbIBHON HATPY3KH M Pa3PHIBHOIO YAJUHEHUS 10
IIHPHHE 110 BADHAHTAM IepenieTeHui Ha 0a3e JBY/1aCTHYHOI0 TPHUKOTAXKa

Pa3peiBHas Harpys3ka oOpasloB Mo ATUHE MEHseTcs B npeaenax 172,7-299,5
N (40%) wu3-3a HaMMuusi B HUX TMETENbh C JOMOJHUTEIPHBIMH HAOpOCKaMU U
MPOTSOKKaMU. BBICOKME TTOKa3aTeN pa3phbIBHOW HArpy3KH IO JIMHE BBISBJICHBI B
BapuaHtax 9, 1, 2, 3, uX cieayeT pPEKOMEHJOBATh KaK MEPEIUICTEHUs C
YBEJIMYECHHBIMU MTPOYHOCTHBIMH MTOKA3aTEISIMHU.

Pa3priBHast Harpy3ka oOpaslioB MO MIMPUHE MEHsSETcs B mpejenax 142,8-
232,6 N (38,6%) n3-3a HATMYUS B HUX JOTMOJHUTEIBHBIX YUIMHEHHBIX TPOTSKEK B
MecCTax Mepexoa HUTH U3 OJHOU UTOJIBHUIIBI B IpYyTyI0. ClielyeT OTMETHTh, YTO B
BapuaHTe 9 TmokazaTenab pa3pbIBHOW HArpy3Kd MO IMHPUHE O0CO00 BEIMK U
coctasisieT 430,8 N. D10 CBA3aHO C T€M, YTO UMEHHO TOJIbKO B 3TOM BapuaHTE B
CTPYKTYpy TPHKOTa)Ka MPOJIOKEHA JOIMOJHUTENbHAS yTOYHAsT HUTh. Tak Kak B
OCTAJIbHBIX ~ BapWaHTax TMEpPCIICTEHUsS HE WMEETCS YTOYHas HUTh, HE
IeJIeCO00Pa3HO CPAaBHMBATH €r0 C OCTAJbHBIMU MO TOKA3aTeNt0 MPOYHOCTH IO
IITUPHHE.

Bricokne mokazaTenw pa3pbhIBHOW HArpy3Kd II0 IIIHMPUHE BBISBICHBI B
BapuaHtax 1, 2, 5, uX cleAyeT pPEKOMEHJOBATh KakK MEPEIJICTCHUsI ¢
YBEJIMYECHHBIMA TPOYHOCTHBIMH TIOKA3aTENSIMH, CIIEAOBATEIBHO, YIYUIICHHOU
(GOopMOYCTOMUMBOCTBIO TIO LIMpUHE. Pa3pblBHOE y/UIMHEHHE OOpa3lOB IO JJUHE
MeHseTrcs B mpenenax 61,5-95% (35%) wu3-3a Hamuuus B HHUX TME€TENh C
JOTIOTHUTEIPHBIMA ~ HAOpPOCKAMM W MPOTSIKKAMH, KOTOpHIE MPEMSTCTBYIOT
U3JUIIHEMY YJIMHEHUIO.

YMeHblIeHHe MTOKa3aTeseil pa3pbIBHOTO Y/UIMHEHUS 110 AJIMHE HA0JII01aeTCs
B BapuaHtax 4, 7, 5, HX cleayeT pPEKOMEHJOBaTh KAaK IEPEIUIETEHUs C
YMEHBIIEHHBIM Pa3pbIBHBIM YJIJIMHEHUEM, CJIEIOBATEIbHO, MAaJIOPACTSHKUMBIN
TPUKOTAXK YIyUlIEHHONW (POPMOYCTOMYMBOCTHIO IO JIJIMHE.
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Pa3priBHOE ynnmHeHre 00pa3IoB MO MUPUHE MEHsSeTCs B mpenenax 134,2-
159,3% (16%) wu3-3a HanU4Ksi B HUX JOMOJHUTENbHBIX YAJMHEHHBIX MPOTSHKEK B
MeCTax Iepexojla HUTU M3 OJHOM WTOJBHUIBI B JPYryl0, KOTOPHIE HMEIOT
BBIIIPSIMJICHHYIO KOH(UTYpalMi0o 10 CpaBHEHUIO ¢ OOBIYHOW TeTiell u
MNPENSTCTBYIOT U3JIMIIHEMY YJIMHEHHUIO. Y MEHbIIIEHHE MoKa3aTeseil pa3phIBHOTO
VIJIMHEHUsS 10 IIMpuHE HaOmojaeTcs B BapuaHTax 3, 6, uX cleayer
PEKOMEHJIOBaTh KakK MEPEIUIeTeHUs] C YMEHBIIECHHBIM Pa3phIBHBIM YIJIMHEHUEM,
CJICIOBATEIIBHO, MaJIOPACTSIKUMBIN TPUKOTaXK YIIy4IIEHHOU
(bOpMOYCTOMUNBOCTHIO TIO THUPUHE.

[Iponomxkas uccienoBaHus, MPOBEAEHA PAHIOBasl OLIEHKA Hau0oJiee BaKHbIX
TEXHOJIOTHYECKHX MapaMeTPOB U (PU3NKO-MEXaHWIECKUX CBOMCTB BBIPAOOTAaHHBIX
0o0pa3IoB MO OTHOMICHHIO K OOBEMHOW MIoTHOCTH. Ha OCHOBe pe3ynbTaToB
MOCTPOEHA THCTOTpaMMa, KoTopas mpuBeaeHa Ha puc.20.

OCHOBOI1 paHTOBOI OIIEHKE CITyXaT pe3yJbTaThl aHATU3a TEXHOJOTUYECKHUX
napameTpoB U (PU3NKO—MEXaHUYECKUX CBOMCTB BhIpaOOTaHHBIX 00pa3loB. Tak Kak
OJIHUM W3 BaXKHBIX MOKa3aTeJed I TPUKOTAXKHBIX MEPEIVIETEHUH MO Pacxony
ChIpbsl SIBNISIETCS OOBEMHAs TUIOTHOCTh, OHA B35iTAa OCHOBHBIM IOKA3aTEJIeM IS
paHroBoii oneHku. Hawmydmmii moka3areiab 0oObeMHON TJIOTHOCTH OIICHUBAETCS
MUHHUMAJIbHBIM 3HAYE€HUEM PAHTOBOM OLEHKUM — «l». OcTanpHblEe MOKa3aTenu
Ta0NMIBl PAHTOBOM OIICHKM TaK € OIICHEHbl MHUHUMAJIBHBIM 3HAauY€HUEM
HAaWJIydllleTo BapuaHTa. B wurore omnpenenseTrcs HAWIy4ylIMd BapUaHT [0
MUHUMAJIBHOM CymMMe€ OLEHOK. [[ns BbIpaOOTaHHBIX 0OO0pa3LOB HAWITYyYLIUMU
BapHaHTaMU PEKOMEHIYIOTCSI BApHAHTHI B ClIeyromeM nopsake —6, 9, 7, 1, 4, 3, 8,
2,5,10.

napaMeTpoB U

CBOJICTB TPHKOTAKa

Panrosas oneHka

Bapuaunrtsl

Puc.20. 'mcTorpaMma paHroBoii OlleHKH N0 BAPUAHTAM NepernseTeHuii Ha 6a3e
JABYJACTHYHOI0 TPHKOTAKA

B nucceprauuu Takum xe 00pa3oM pacCMOTPEHBI Pe3yJIbTaThl UCIIBITAHUHN C
oOpa3ljaMl BapuUaHTOB IMEpeIUIeTeHUu Ha 0aze JBYCTOPOHHETO >KaKKapIO0BOTO
TPUKOTAXKA, ITPOU3BOIHBIX NEepENIETEHU I WHTEPIIOK MTOHMKEHHOU
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MaTEepUATOEMKOCTBIO, TAK)KE MPOBEACHA PAHIOBAsl OLIEHKA [1apaMeTPOB U CBOMCTB
TPUKOTaXa [l PEKOMEHAAIMHN KaK HAWJIy4IlIUi BApUAHT.

Pe3ynbrarhl uccienoBaTeabCKux padoT anpoOupOBaHbl U OMyOJUKOBAaHBI B
psle HMCTOYHHMKOB, KOTOpPBIE IIEPEUMCIEHBI B  CIMCKE HMCIOJb30BaHHOU
auTeparypsl. Takke paccMaTpUBaeTCsl aBTOMATU3ALMS IIPOLiecca MPOEKTUPOBAHUS
CTPYKTYP KYJIUPHBIX IIEpEIUICTCHUM JUIsl pacdyera IapameTpoB CTPYKTYp
TPUKOTaXa.

3AKJIIOYEHUE

B nucceprammonHoit  paboTe  Ha  OCHOBE  TEOPETUYECKUX M
HKCIIEPUMEHTAJIBHBIX HCCIEIOBAaHUN B OOJIACTH TEXHOJIOTUW TMOJYYEHHUS HOBBIX
BUJIOB aCCOPTHMEHTa TOJIOTEH C JBYX(OHTYPHBIX KYJUPHBIX MAIlHH,
OpEJIOKEHBl HOBBIE METOJIbI M TEXHOJOTHYECKHE pa3pabOTKHU, HMEIOIINE
CYUIECTBEHHOE 3HAa4YeHHE [JIs1 TOBBIMIEHUA O()PPEKTUBHOCTH  MPOIECCOB
IIPOU3BOJICTBA M KAayeCTBA IOTOBBIX H3JeNUi. B HTOre mosjgydeHsl cleayroniue
pe3yibTaThl:

1. BbIsfBIE€HO, YTO Ha TPUKOTAXHBIX NPEANPUATUAX Y30EKUCTaHa B
OCHOBHOM BbIPAa0aThIBAIOTCSI OAMHAPHBIE U JIBOMHBIE KYJIMPHBIE MEPEIUICTCHUS U3
KJIAcCa TJIaBHBIX, IPOM3BOJHBIX U HEKOTOPBIX PUCYHUATHIX neperuiereHnid. Ho He
IPOU3BOJIATCS CIIO)KHBIE PUCYHUYaTble U KOMOWHHPOBAHHBIE IEPEIJICTCHHUS,
KOTOpPBIE MO3BOJIMIN OBl YIyUIIUTh Kaue€CTBO, BHEIIHUN BUJI, PUCYHYATHIN 3P peKT
U YIOBJIETBOPUTh NOTPEOUTENbCKUE TPEOOBAaHMS, TEM caMbiM 3(P(HEKTUBHO
UCIIOJIb30BaTh TEXHOJOTMYECKUE BO3MOXKHOCTH KYJIHUPHBIX JIBYX(POHTYPHBIX
BA3aJIbHBIX MAlINH.

2. Ha ocHoBaHuMM aHanu3a OCOOEHHOCTEH BBIPAOOTKH ILIIOIIEBOTO
TPUKOTaXa pa3padOTaHbl M PEKOMEHJOBAHBbI CIOCOOBI BBIPAOOTKH IITYYHOTO
PUCYHUYATOTO IUIIOMIEBOTO TPUKOTaXa C HOBOW KOHCTPYKIIMEH HUTEMOJAOIIErO
yCTpOMCTBAa M C YCTAaHOBKOW MITU(TOB U HWIJI HA JBYX(POHTYPHBIX BSA3AIbHBIX
mammaax (IDP 2002 05204, IDP 2002 05205).

3. Ha ocHOBe M3ydeHHUsI TEXHOJIOTHYECKUX BO3MOXKHOCTEH NBYX(POHTYpHOI
KpyrioBsizasibHOM ~ uHTepiouHod wmammubel  TERROT wu  nByxdonTypHOI
riockoBsizanbHOM MammHbsl PROTTI pa3spabotanbpl opHaMeHT y30pa, HaTpOH
paboThl UIJI, CTPYKTYpa, rpaduueckas 3amuch M OMKCAaHUE MpPOolecca BsI3aHUS IO
psgaM Ui HOBOrO Ha 0a3e HMHTEpPJOYHOrO TMEpEIUIETeHUs C IPUMEHEHUEM
JOTIOJTHUTENBHOTO ~ 3JIEMEHTAa — IMPECCOBOro HAaOpOCKa M JIBYCTOPOHHETO
KAKKapJIOBOTO TEpPEIUIETEHUsT C MEJIKOPAnHmOpPTHBIM y30pOM JUIsl  CO3JIaHuUs
pucyHudaroro 3¢ (dexra Ha MOBEPXHOCTH MOJIOTHA.

4. PekoMeHI0BaHbl MaTEMaTUYECKUE OIMUCAHUA MpOIecca NP U3MEHEHHUH
KOKJOTO U3 MapaMeTpPOB B 3aBUCHUMOCTH OT M3MEHEHMSI KOJIMYECTBA MPECCOBBIX
nere’ab B paNmopTe MEperyieTeHusl, KOTOpble SBISIOTCS OAHO(PAKTOPHBIMU
MaTeMaTH4ecKuMu MozemsiMu. Ilo  pe3ynabTaTtam 3KCHEpPUMEHTA BEJIMYMHA
JIOCTOBEPHOCTH aNmpoKcHMaImn R*<1 1 cTpeMUTCS K MUHHMYMY.

5. Pa3paboTaHbl U peKOMEHJOBAaHbl BApUAHTHI MOJIOTEH C YMEHBIICHHBIM
pPacxoJOM ChIpbsl KaK CTPYKTYpPhI C YJIyYIIEHHBIMU MOKA3aTeJIMH U CBOMCTBaMH,
KOTOpBIE€ BbIpa0aTHIBAIOTCS HA KYJIUPHBIX IBYX(OHTYpPHBIX MalllMHAX HAa OCHOBE
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pe3ynbTaTOB  HMCCIEAOBAHMN  TEXHOJOTMUYECKUX  TMapaMeTpoB U  (pusmko-
MEXaHUYECKUX CBOMCTB Ha 0a3e MHTEPJOYHOTO U JIBYCTOPOHHEIrO >KaKKapJOBOTO
nepermierenns (UZ FAP 00830).

6.000CHOBaHO 3HAYUTEIBHOE YMEHBIIEHUE OOBEMHOM TIJIOTHOCTH HOBBIX
CTPYKTYp  TPOW3BOJHOIO  HMHTEPJIOYHOTO  TPUKOTaka  TPEXJIACTHUHOTO,
YEeTHIPEXJIACTUYHOTO U MATUIACTUYHOTO MEePEIIETEHUH M0 CPaBHEHUIO C 0a30BbIM
NEPEeIUIeTeHUEM 3a CUET PACIIONIOXKEHHUSI SJIEMEHTOB METENbHON CTPYKTYpHI: -B
TpEeXJIAaCTUIHOM TpuKoTaxke — 9,8%; -B ueThIpexmacTUuHOM TpuKoTaxe — 29,2%); -
B IISITWJIACTUYHOM TpukoTtaxe — 34,4%.

7.YCTaHOBJIEHO, 4YTO MpPU  NOCTOSHHOM  TIyOMHE  KYJUPOBaHUS
MaKCUMaJIbHbI€ 3HAUEHHUS HATSHKEHUS 3aBHUCIAT OT BXOJHOIO HATSKEHUS,
(PUKIIMOHHBIX CBOMCTB MOBEPXHOCTHOTO TPEHHUS M, TJIABHBIM 00pa3oM OT yria
KYJIHUPOBAHHUSI, TEOPETUUECKHA OOOCHOBAHBI CIIOCOOBI CHY>KEHHSI HATSKEHUSI HUTH B
BETBSIX KyJIUPYEMON HUTH.

8. TeopeTnueckn 0OOCHOBAHO MPUMEHEHUE CIOco0a BCTPEYHOIO JABHKEHUS
pabo4mx OpraHoB, T.€. UCIOJIB30BaHUE HA KPYTI0000POTHOM MAaIlIMHE MOJIBUKHBIE
0TOOMHbIE 3yObsl, PE3MHOBBIX IMOKPBITUN IMOBEPXHOCTU POJMKOB, 00JaAArOIINX
NeMI(QUPYIOUIMMH  CBOWCTBaMM, HPU  3TOM  ONpPEJEICHa  BO3MOXHOCTh
YMEHBILIEHUS yTiia 00XBaTa U BPEMEHHU KYJIUPOBAHUS.

9.IlocTpoeHa maTeMaTH4eCKas MOJENb IMpolecca, B KOTOPOW KyJIMPOBAaHUE
paccmaTpuBaeTcss B NATH 3Tamnax. llpw 3ToM TiyOMHA KyJIMpOBaHUS WIJIBI U
NOJAbEM OTOOMHOIO 3y0a CUMTAIOTCS M3BECTHBIMH (PYHKUIUSMH BPEMEHH M IPHU
ATUX MPEIINOJOKEHUAX MOJIYYEHbl  3aBUCUMOCTH MEXKIY HATSHKEHUEM HUTH U
yIiaoM 00XBaTa, CKOPOCTH CITyCKa WIJIbI U MOJABEMa OTOOMHOro 3y0a, U TakuM
o0pa3oM, YCTaHOBJIEHA 3aKOHOMEPHOCTh U3MEHEHHUsI HATSHKEHUE HUTH B Haydale
Y KOHILIE Ka)KJIOT0 3Tara.

10.YcTaHoBi€HO, YTO MpU MOABEME 3y0a OJHOBPEMEHHO C OIMyCKaHWEM
UTJIbl HATSDKEHUE HUTH YMEHBILIAETCS MO CPaBHEHHIO C OOBIYHBIM IPOLIECCOM
KyJIMPOBaHUsI, B 3aBUCUMOCTH OT Kodddummenta tpenus, Ha 20-40 %. s
KPYTJOBSA3AJIBHON MAIIMHBI C KOHKPETHBIMU JQHHBIMM PAacCHETHBIM IIyTEM
ONPEJENICHO, YTO 3HAYEHUE HATSHKEHUS HUTH NPU OJHOBPEMEHHOM OITyCKAHUU
UTJIbI U TIOJTbeMe O0TOOMHOTO 3y0a ymeHbiaercs Ha 37,9% u npu 0JHOBPEMEHHOM
WCITOJIb30BAaHUU BPAIIAOIINXCS POJIMKOB JIOMIOJIHUTEIBHO - Ha 5,6%.

11.PexomennoBanbl MHTEp(PECH pacyeTa TEXHOJOTMYECKUX MapaMeTpoB
TaKuX IEpPEIUICTCHUI, KaK KyJIHpHas Iaab, JacTUK |+1, mHTEpsoOK, mumom u
HOBBIM METOJ pacyera IUTIOIIEBOTO TPUKOTaXa, KOTOPbIH HAMHOTO YIPOILIAET
ONpEEICHHE TEXHOJOIMYECKUX IapaMeTpoOB C BBEIECHUEM KO3()PUIMEHTOB,
OTPEEICHHBIX AKCIIEPUMEHTAIBHBIM IyTEM JJIs1 O€JIbeBOT0, BEPXHETO TPUKOTAXKA,
a TaKXe JJIs1 YyJIOUHO-HOCOYHBIX U3JIETUH.

12. Oxkupmaemplii SKOHOMUYECKHU d(P(PEKT OT NpUMEHEHHs TNpeaaraeMon
TE€XHOJOTHH BBIPAOOTKM HHTEPIOYHOIO PUCYHYATOrO TMEPEIUICTEHUS! COCTABIISET
486000 cym mpu mepepabotke 1000 Kr ChIpbS M KaKKapJOBOTO PUCYHUATOTO

neperuierenus coctapisger 1590000 cym mpu nepepabotke 1000 Kr ChIpbs B 1IeHAX
2013 .
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ANNOTATION FOR DOCTOR DISSERTATION

Topicality and demand of the subject of dissertation. The major problem
put by the state in front of the textile industry is achievement of a steady place of
textile production in the international market and to bring the contribution to a gain
of level of economically developed countries of the world. As the President of
Republic Uzbekistan Islam Karimov has underlined: “Special attention should be
turned on the further development of manufacture, first of all in apparel, textile and
food-processing industry, on more profound processing of a cotton fiber, other
agricultural production and a source of raw materials, the industry of building
materials, the organization of release of the ready qualitative production using
steady demand™”.

In Uzbekistan advancing rates manufacture of knitted products develops,
new technologies are applied and the assortment of knitwear extends.

In the industry, trade and sphere of services demand to manufacture of the
knitted products combining high adaptability to manufacture and the low cost price
with good consumer properties. Therefore the decision of the above-stated
problems in technology of knitted manufacture gets special value and is necessary.

According to the Decision of the Cabinet Ministers of Republic Uzbekistan
from August, 8th, 2012 Ne234 «About additional measures on expansion of
assortment and increase in volume of manufacture non-food products in 2012-
2015» for the textile industry in modern conditions of market economy there is a
problem of expansion of assortment and increase in volume of manufacture
qualitative, competitive in the internal and external markets non-food products.

Consumer’ requirements to quality and appearance of product are daily
increasing. Therefore the attention to the question of replacement of a smooth cloth
on wide assortment with pattern effect is sharply brought. Now at the knitting
enterprises of Republic there is enough modern circular and flat knitting
equipment. Knitting machines have wide technological possibilities for producing
of new kind’s fabric assortment. For today necessity of use for full capacity of the
given equipment and possibility of producing of various kinds of structures with
use pattern elements is an actual problem to which decision the present dissertation
is devoted.

Conformity of research on priority directions on development of science
and technologies of the Republic of Uzbekistan. The dissertation is executed
according to priority directions of development of science and technologies of the
Republic of Uzbekistan: UK-09-06 «Development of technology of producing of
two-layer fabrics on the basis of cotton-silk knitting structures», N-2011-4-4
«Creation of resource economy technologies of producing of knitted
interloopingsy.

International review of scientific researches on theme of dissertation.
Many foreign scientists of Germany (Mayer&Cie, STOLL, Groth-Beckert), India

"Kapumos I.A. The main aim — further development of country and increase of well-being of
the people. — Tashkent.: Uzbekistan, 2010.-18-vol. — P.135-178.
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(SITRA), Japan (Shima-Seiki), Italy (Orizio, Lonati, Protti), Russia (MGTU) and
other countries are conducted research works on improvement of knitting machines
and creation of new technologies and assortment of knitwears, are reached in a
certain measure positive results on use of a various sort of raw materials and
interloopings.

As a result of researches on improvement of knitting machines, expansion of
technological possibilities, creation of new technologies theoretical bases of the of
knitting processes are developed and new structures of interloopings, processes of
knitting with optimum effective parameters are developed. Using technological
possibilities of circular and flat knitting machines, kinds of smooth and patterned
double interlooping structures are developed. Various variants of ways of
development of knitting, various adaptations, additional or auxiliary mechanisms,
process of sequence knitting, a way of improvement of quality received thereof
knitted product are recommended.

Priority research works on creation of resource economy technologies,
setting of additional elements in knitting structure, forecasting of properties,
creation of new structures of difficult interloopings with use of local raw materials,
and also on expansion of assortment of knitted products are carried out.

In Uzbekistan recently the assortment of knitted products has considerably
extended. It was enriched with new kinds of fabrics, in particular, the fabrics,
produced, basically, on double knitting machines. By manufacture of such kind of
fabrics it is required achievements patterned surface of products at preservation of
operational, hygienic and aesthetic properties.

Degree of study of problem. Smooth, patterned, also combined knitted
interloopings are widely applied in manufacture of knitting and to improve of
parameters and properties, appearance, increase strength and operational
characteristics. Research works on knitting technology have been conducted
abroad by M. Yamaoka Takashi, A. Pinar, K. Kopias, P.Bernard Corbman, Jewel
Raul, Linda Oscarsson, Elisabeth Jacobsen Heimdal, D.J. Spencer, Anon, O’brien
etc. The fundamental works showing theoretical-methodological bases of knitting
technology have been published by A.S.Dalidovich, L.I.Kudrjavin, B.S.Oks,
V.M.Lazarenko, I|.G.Tsitovich, O.l.Marisova, A.A.Guseva, A.A.Neshataev,
G.M.Gusejnov, G.G.Savvateeva, M.M.Mukimov and other. Studying of the
tendency of development of manufacture of knitted products shows, that, despite
the obvious difficulties arising in the course of manufacturing pattern knitting, this
direction is the most perspective under condition of creation of the methods,
allowing to predict properties of knitting and to create such structures which
should meet the requirements of an industrial art to destination and modern is art-
color to registration.

By present time of achievement patterned surface at preservation of
properties are considered in not numerous researches of scientists and is the
important problem facing to the enterprises and the research organizations of
branch. The technological creations promoting economical use of a source of raw
materials and to creation of new kinds of assortment of fabric with pattern effect
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forecasting of parameters and properties were not spent by effect almost. At the
present stage of perfection of knitted manufacture carrying out of the scientific
researches directed on improvement of quality and technology of creation of
patterned assortment is required.

Connection of dissertational research with the plans of scientific-
research works is reflected in following innovative projects:

NK-09-06 «Development technology of producing of two-layer fabrics on the
basis of cotton-silk knitting structures» (2009-2010yy.);

N-2011-4-4 «Creation of resource economy technologies of producing of
knitted interloopings» (2011-2012yy.);

NK-2013-22 «Development resource economy technologies of producing
knitted products with improved hygienic properties with using of new kinds of
double interloopings» (2013-2014yy).

Purpose of the research is the substantiation of technology of producing
new kinds of fabric assortment at double weft machines, to create of new
structures, and also expansion of technological possibilities of the equipment by
development of interloopings with small rapport patterned effect.

Tasks of the research:

study of existing knitting structures with lowered raw material expenditure
on the basis of double interloopings, technological features double weft knitting
machines for producing new kinds of fabric assortment;

researching of technological parameters and physical-mechanical properties
of structures of double interloopings with applying of additional elements of
patterned knitting;

theoretical research and substantiation of parameters of yarn feeding process
on double flat and circular machines at various constructions of yarn feeder;

theoretical substantiation of parameters of yarn feeding in bending process,
tension at enter and exit of yarn moving on spire parts of the machine on the basis
of Euler's law with using of program Maple;

creation of automated calculation system of parameters, knitting structures
on existing and new method with account of new coefficient;

definition of economic efficiency from application of structures of double
interloopings with use of additional elements patterned knitting in the conditions of
manufacture.

Object of research - circular and flat knitting machines, various kinds of
raw materials, the knitted interloopings developed on the basis of rib, interlock,
jacquard, cardigan interloopings, and fabrics with small rapport pattern, developed
on double machines.

Subject of research - methods and means of producing new kinds of fabric
assortment with double weft machines on using of various structures and pattern’s
rapport.

Methods of research. In dissertational work are used experimental values of
indicators of quality and operational characteristics of the knitted interloopings,
received on modern devices in accredited laboratory "CENTEXUZ" at TITLI.
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Theoretical researches are based on methods of the analysis with use of methods of
mathematical statistics and estimation of the importance received results. At the
experimental researches programs of operational environment Windows XP and
special software Corel Draw, AutoCAD, Maple, Delphi 7, and also programs for
knitting machines PROTT], sock knitting automat LAMBDA WAC-Designer were
used.

Scientific novelty of dissertational research consists of the following:

it is offered the new method of producing piece knitting plush structure on
double flat machines (IDP 2002 05204) and method of producing of plush knitting
on double warp machines (IDP 2002 05205);

it is recommended the rational interlooping scheme by improvement
interlooping systems of flat knitting machines and technology of producing
patterned piece knitting by plush interlooping;

it is revealed influence of technological parameters and physical-mechanical
properties of double knitted interloopings by using of pattern elements on
decreasing of raw material expenditure (UZ FAP 00830);

it is theoretically proved parameters of yarn feeding process on double weft
flat and circular machines at various construction of yarn feeder;

it is scientifically proved parameters of yarn feeding in bending process and
tension at enter and exit at yarn moving on spire parts of the machine on the basis
of Euler's law with using of Maple program;

it is developed the new method of definition of length of plush loop yarn at
calculation of technological parameters of knitting and it is recommended the new
coefficient for definition of plush loop length;

it is worked out and projected the new way of the automated calculation of
parameters of knitting structures with using of program Delphi 7.

Practical results of research consist in the following:

it is recommended new kinds of structures and ways of knitting three rib,
four rib and five rib interloopings;

it is offered new structures of interloopings on the basis of interlock
structure by lowered raw material expenditure with “miss” position of needles and
adding in interlooping structure cardigan loops on circular machines;

it is recommended the interface of designing the calculation of technological
parameters of knitting structures with using of program Delphi 7 on an existing
and new method with account new coefficient.

Reliability of obtained results formulated in the dissertation of the
scientific positions, principles, conclusions and recommendations are proved by
coordination of results theoretical and experimental researches, positive results of
approbation and inculcation, and also comparison of results, their adequacy on
known criteria’s estimations in considered subject area.

Theoretical and practical value of results of research. The theoretical
importance of researches results consists of creation of producing ways of new
kind’s of interloopings, methods of calculation for the automated projecting of
interloopings with account of structure and additional elements. Novelty of
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researches results are confirmed by two patents of structures and producing ways
of knitted interloopings. It is developed mathematical model of bending process
with account of changing yarn tension on time is recommended, tension
calculation in the left and right branches of bending yarn at moving on spire parts
of the machine.

The practical importance of research consists of the recommendation of new
kinds of structure and ways of knitting three rib, four rib and five rib interloopings
possessed improved physic-mechanical and high consumer properties; new
structures of interloopings on basis of interlock and jacquard interloopings by low
raw material expenditure with “miss” position of needles and adding to the
structure cardigan loop on double machines are offered; it is recommended
interfaces for calculation of technological parameters by existing and new
calculation method with using of program Delphi 7 are recommended.

Realization of results. Results of dissertational work are accepted to
inculcation in FC "SEDAT-TRIKO TASHKENT", JV «COTTON-ROAD» at SAC
“Uzbekyengilsanoat”  (conformation  of inculcating act by  SAC
“Uzbekyengilsanoat” from 10" March 2015 year Ne IIC-14-516). Economic
benefit for interlock structures 486000 sum, for jacquard - 1590000 sum on 1tonn
processed raw materials (in the prices of 2013). In the enterprise with average
capacity and set 8-10 circular knitting machines processing 240 T raw materials
economic benefit makes 116 million sum in a year.

Approbation of work. Results of dissertational work reported, discussed
and assessed positively in number of international and national scientific
conferences including the Second International Symposium on Educational
Cooperation for “Industrial Technology Education - PROCEEDINGS” (Japan,
2008y), Report On Textile Testing and Quality Control (The South India Textile
Research Association SITRA’s International Training Programme India, 2008y),
“Young scientists development of textile and light industry” (Ivanovo 2006-2010),
«Fashion and design. Modern clothes and accessories 2009» (Rostov-on-Don,
2009y), «the Role of women in development of a science and technics» (Tashkent,
2008-2011y).

Publication of results. Due to the theme of dissertation it was published 52
scientific works, as well as 16 scientific journal articles, among them 2
publications abroad, it is received 3 patents of the Republic of Uzbekistan.

Structure and volume of dissertation. The thesis consists of the
introduction, six chapters, conclusion, reference and appendixes. The thesis is
presented on 214 pages, including 100 figures and 24 tables.

MAIN CONTENTS OF DISSERTATION

In the introduction is proved the actuality and demand of the theme of
dissertation, it is formulated aim and tasks both subject and object of the research,
it is given conformity of research on priority directions of development of science
and technologies of the Republic of Uzbekistan, as well as it is shown scientific
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novelty and practical results of research, it is based the reliability of received
results, is exposed theoretical and practical significance of received results, is
shown the lists of inculcation in the practice of research results, given information
on published works and structure of dissertation.

Chapter 1 is devoted to the analytical review of references, in particular
research works of many scientists directed on creation of knitting technology, on
improvement of technological parameters and physic-mechanical properties of
fabrics. It is shown, that the question solved positively, different variants of
knitting development ways, various additional or auxiliary mechanisms, process of
sequence knitting, a way of quality improvement of received thereof knitted
product are recommended.

In the conditions of Uzbekistan at the knitting enterprises weft circular and
flat machines of various marks are established and firms-manufacturers. Many of
them have wide technological possibilities. But in manufacture of smooth fabrics
are more often developed without special pattern effect. At the knitting enterprises
of Uzbekistan basically are developed single and double weft interloopings from a
class of the main, derivative and some of patterned interlooping structures. But
they are not made difficult patterned and the combined interlooping structures
which would allow to improve quality, appearance, pattern effect and satisfy
consumer requirements, thereby effectively usage of technological possibilities of
weft double knitting machines established at the knitting enterprises of Uzbekistan.

As a whole, spending review has shown that it is necessary detail decision of
the given problem which can be carried out by creation of new interloopings
possessing in advance set properties and on their basis of patterned interloopings
proceeding from which formulated problems of scientific research.

The second chapter is devoted to create of technology of plush knitting
structures with low raw material expenditure on double weft machines. Existing
construction of cams of the machine and yarn feeders applied on flat machines are
studied for this purpose.

On creation of piece knitting technology development by plush knitting
structure on flat knitting machine we design and make group of additional cams for
selection of needles and knock-over of elongated plush loops (fig. 1). Cams 7,7 ’
are intended for selection of needles with short butts for the purpose of making
them a plush loop. Cams 8,8 * and 9,9 ’ are intended for clearing and lowering
needles at performance of process knock-over of elongated plush loops from
needles. Cams 10,10 ’ are intended for selection of needles with a plush thread for
the purpose of interaction with knock-over cams. All additional cams are
established from both sites of the knitting carriage. Thus, the advanced knitting
carriage with additional cams is developed for producing of piece knitting plush
structure. Appointment of the basic cams (1,1 ’-6,6 ’), a principle of work of the
advanced knitting carriage with an additional established cams, interaction with
needles is described in detail in the dissertation text. For object in view
achievement, namely for maintenance of separate feeding of plush and ground
yarns at plush knitting it is offered a new advanced construction of yarn feeding
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devices (fig. 2), thus in one yarn feeder are established two yarn directors: the first
9 for feeding of a plush thread, and the second 11 for feeding of a ground thread.
Distinctive feature of construction: additional yarn director is feeding of a ground

1,1’-2,2’ — clearing cams
3,3’-4,4’ — bending cams
5,5’-6,6° — directional cams
7,7’—cams for selection of
needle

8,8°-9,9° — cams for knock
over of elongated plush
loops

10,10 — cams for selection
of needles at knock-over of
elongated plush loops

Fig. 2. A new construction of yarn feeder for producing of piece knitting plush structure

thread on one of needle bed, in each course with possibility of position change on
180°.

Principle of work improved feeding devices, and also the scheme of knitting
process of piece knitting plush structure on flat machine at a carriage course from
right to left and from left to right, the description of needles arrangement and their
interaction with additional established cams is resulted in the dissertation text.

62



Also on the basis of analysis features of plush knitting are developed and
recommended some ways of producing of plush knitting with lowered raw material
expenditure on weft and warp double knitting machines.

The third chapter is devoted theoretical research and substantiation of
parameters of yarn feeding process on double weft circular and flat machines, to
the analysis of changing tension in branches of bending thread at its movement on
spire parts, also comparison of theoretical and experimental results of research.
Thus bending process is considered in five stages, i.e. in five levels of position of
the needles consistently located with bending thread. For the decision of tasks in
view of the scheme of an arrangement of a thread between spire parts of the
knitting machine is constructed, calculations were spent in program MAPLE.

Let's assume that the thread is laid by yarn feeder and located between
needles and trick walls. Before the process begins to bend the thread is under a
hook of a needle with available entrance (initial) tension Ty, bending depth h=0
and time of lowering of needle at t=0. We accept, that depth of lowering of needles
on time submits to the law:

T t
h=h —|2—-—
Oto[ toj (1)

where hy and t, - bending depth and time of lowering of the fifth needle to bending
depth hy.
Speed of descent of needle changes under the law
h=v=v,(t—t,) v, =2h,/t,
The general bending depth is divided into equal parts for five needles. According

to the formula (1) h=hl=%h0, h=h2=§h0, h=h3=gh0, h=h4=§h0,we find the

beginning time of lowering needles 4, 3, 2, 1.

1 2 3 4
L :Eto’ tz:\/;to, tsz\/gto’ 4:\/;%.

The needle 5 is lowered on depth h (t), time of lowering needle at this stage

is in interval 0 <t <t , where t; - the beginning time of lowering needle 4. The
tension in the left branch of bending thread on a needle 5 is designated Ts;4, in the
right branch of bending thread on a needle 5 is designated Tsy;.

For the moment of time t, <t <t. the bending cycle comes to the end also

tension in thread branches are accordingly designated through Ts 15, Ts 25, T4 14, T4

24, T313, T3 23, T212, T2 20, T1 11, T1 21 (fig. 3).

Thread is bending between needles 1, 2, 3, 4, 5 and trick walls I, 11, 111, IV,
V, VI in direction of arrows e;, e,, ez, es, es (fig. 3). On bending thread sites by
needles 1, 2, 3, 4, 5 tensions will gradually increase. On bending thread site by the
needle 5 tensions will reach the greatest size.
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It is necessary to notice, that the thread tension at bending depends on size of
a corner of a thread grasp a which is bending around needles and trick walls.
Now we establish dependences half of grasp corner of a needle a thread from
bending dephth(t), radiuses of needle R, and trick wall R and distances between
them2s.
Current bending depth is equal h(t) = 0,0,, we find

OC=s=0A+AB+BC. (2)

From rectangular triangles ODA and O,D,A it is received

R R
OA= sng’ BC =0A = sinla (3)
Similarly from triangle ABA, it is found
AB =BAClg« . (4)
On the other hand
BA, =0/0, -0O/C,-C,C=h—R, -R (5)

Substituting (3) - (5) in (2), we receive

Fig. 3. I stage bending for a needle 1

R
s:_i+(h—Rl—R)ctga+ —1,
sina sina

or
ssina—(h—R, —R)cosa =R, +R,
From this equation required corner « is found

hO-R R +arcsin R+R (6)
Js2+[h(t)-R, —RT Js? +[n()—R, —R]?

On the found values of a grasp corner, it agrees Euler's formulas we write
down expressions for a tension in branches of bending threads for the fifth stage of
bending
V - stage bending: t, <t<t, =t,

a = a(t) = arcsin
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T,

2725

175

T =Teep(ua,), T.,=T,,00Qua,) Ty =T,e00[ua,+x)], T,,=T,,002ua,),

Toa1 = Ty P [e(e; + ,)], Tazy = Ta3,€XP (Zﬂas) ) Tpa1 = Togo @0 [i(c, + )],
Tyao = Ty @0Qucr,) y Togy =T, [y + @)], Tis, = Tos X0 (2ucx) (7)
a,=a(t-t,).

It is visible that the more depth bending, the more will be loop size. On
increasing of depth bending the number of the needles participated in bending of a
thread increases.

It is necessary to find the best conditions for bending threads at which it is
possible to receive more uniform on size of a loop and at which the thread in
bending process does not break and does not overstrain at all at what speed
bending would not break speed performance of interlooping process. It is
necessary to notice, that the thread tension at bending depends on size of a corner
of a thread grasp a which is bending around needles and trick walls.

Apparently from fig. 4-5, at bending on a needle 5 tension of a thread
reaches the greatest size, than on other needles as the number of the needles
participated in bending process increases. It is necessary to pay attention that a
tension in the right branch of bending threads more than the tension in the left
branch because of increased in a total corner of grasp a needle thread. For tension
definition in branches of bending threads on flat knitting to the machine we accept
the scheme presented on fig. 6, where influence of ground thread on tension size is
not considered and consequently it in the scheme will be absent.

T,
,1 222? "1
e E /
2) 1,78 / )2
s - —

M 3 15 ///./_/. e

e =

a

, , ' ' ' ' ‘ 075 , , , , ' ' ' |
0002 0004 DO0G OB 001 0012 0014 0016 0 0002 0004 000 08 001 OM2 0014 0016
t, cex t, cek

Fig. 4. The schedule of dependence of changing in Fig. 5. The schedule of dependence of changing
tension of a thread in the left branch from lowering in tension of a thread in the right branch from
time: 1 - needle 5; 2 - needle 4; 3 - needle 3 lowering time: 1- needle 5; 2 - needle 4; 3 -

needle 3
We consider, that the center of yarn feeders concerning needles of back and
front needle bed moves concerning central line NN; under identical law
H(t)=Ho+R+h(t), where 2H, - distance between neutral lines, R - radius of back
and front needle bed, h (t) - the law of moving of a point O, i.e. OA=h(t), h(0)=0.
We accept that one cycle bending occurs for a time interval 0<t<t,, laws of lifting
top and descent bottom yarn feeders are defined under the law.
h —h, — R+h0£[2—lj,
0 tO
where hg - depth bending, t, - full time bending.
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Fig. 6. The process of scheme bending on flat knitting on the machine at carriage course
from left to right

The general depth bending we divide into equal parts for five needles front
and back needle bed. The cycle begins with lifting of a back needle 5' and descent
of a front needle 4 at the moment of time t=0 (the 1-stage beginning bending) and
the stage comes to the end at the moment of time t=t;. On fig. 7-8 curve changes of
tension on Ts; and Ts, (relatively to Ty) on a needle 5 from time for various values

T51/T0 1 T52/T0 .
135 14
1.35
1.3 2 2
1.3
1.25
3 1.25 3
] 4 4
12 1 o]
1.15 1.15
0 0001 0002 0003 0004 0.005 0006 O.007t(cer) 0 0001 0002 0003 0004 0.005 0.006 0.007t(cer)

H,(m):1-H,=0.001, 2—-H, =0.0025, 3—H, =0.005, 4—H, =0.0075
Fig.7. Change of tension T, /T, and T, /T, in time in 5 needle for friction coefficient
1 =0.15 at a, = 45° and various values of semi width of neutral layer

T51/T0 1 T52/T0 .
151 1.7
2 167 2
1.5
157
3 )
1.4
4 1.4 4
1.3 131
0 0001 0002 0003 0004 D005 0006 0007 teer) 0 0001 D.002 0003 0004 D005 0.006 0.007 t{cex)

H,(am) : 1-H, =0.001, 2—H, =0.0025, 3—H, =0.005, 4—H, =0.0075
Fig.8. Change of tension T, /T, and T,,/T, from time in 5 needle for friction
coefficient 1 =0.25 at «, = 45° various values of semi width of neutral layer
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of friction coefficient p and semi width of neutral layer Ho are presented.
In calculations it is accepted ay=45 °, Ry=0,0005Mm, hy=0,0075m, 1,.=0,013m,

& =2mlc

b .Results of calculations at great values of width of a layer are
presented on fig. 9. Apparently at Hy=0,025m the tension in branches of bending
threads practically depends on time, the difference between values Ts; (0) and Ts;
(tp) makes 2,8 %.

V, =

T52/T0
1 394 T5L/TO ) / 1
1.32]
1.3
1.3
1.281 2 2
1.28
26 3
1.26 3 1 o5
4 4
1.247 1.24]
1.221 1.22]
0 0001 0002 0003 0004 0005 0006 0.007 teer) 0 0001 0002 0003 D004 0005 0005 0.007 tiees)

Hy,(m) : 1-H,=0.01, 2-H, =0.015, 3-H,=0.02, 4—H, =0.025
Fig.9. Change of tension T, /T, and T, /T, from time in 5 needle for friction coefficient
1 =0.25 at a, = 45° various values of semi width of neutral layer

At bending depth increase on identical size the tension of a plush yarn
increases differently. It speaks, that the bending depth increases a total corner of
coverage by a thread of spire parts, thus the bending depth increase on identical
size does not lead to identical growth of a total corner of coverage. In the
beginning bending process tension growth occurs quickly, and then is gradually
slowed down. If the bending depth increases 6,5-7,0 mm the yarn tension increases
370- 430 cN, i.e. 149 % , the bending depth increases 8,0-8,5 mm the yarn
tension increases 480- 490 cN, i.e. 1,9 %.

At the carrying out of experiment the indicator of a movement friction of
u=0,25 as the yarn makes movement in relation to spire parts of the machine have
been used. In theoretical calculations the yarn is considered motionless and
consequently it is necessary to accept a rest friction uo which is defined under the
following formula:

Ho = ulK ’
where k<1 — sliding coefficient.

For coefficient factor specification k calculation for three values is carried
out, results are resulted in table 1.

Value of a tension of the thread, received as a result of theoretical
researches, decreases (fig. 10) in comparison by usual bending process at bending
process on rotating rollers (without lifting trick walls) for 17,6 %, at simultaneous
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lowering of a needle and lifting trick walls - on 37,9 %, at bending process with
lowering of a needle and lifting trick wall with rotating rollers - on 5,6 %.

The given change is proved by changing of corner grasp by a thread of spire parts
of the knitting machine in bending process. As the thread tension on the fifth
needle with the maximum depth bending in which greatest tension, reduction of a
corner grasp by changing of a way of performance bending allows reaching tension
reduction in branches of bending threads is considered. The offered theoretical
models of calculation of tension thread for stages bending allow calculating it in
branches of bending threads at needle lowering on certain depth bending during the
certain moment of time.

Table 1
Comparison of theoretical calculation and experimental results for yarn
tension
Bending | Experimental | Yarn tension for simple bending process at the different sliding
depth results of coefficient k, cN
yarn tension, | x=0,8 A % k=0,7 A% xk=0,6 A%
cN (10=0,3) (110=0,357) (10=0,416)
6,5 370 196 a7 278 25 451 18
7,0 430 241 44 355 17 595 27
7,5 470 294 37 455 3 797 41
SO0 4
S50 -’f
00 <
ESI:I-"'/—-
Z,_, 331:-”’#
gﬁ Eu-fff:
E z:uzu—’""f_
;‘ 1504
100 -f"f-
S0 --’.f-
ol
1 2 ] a
Bending stages

Fig. 10. The histogram of a thread tension change

In the fourth chapter is considered creation of knitting technology of
double patterned structures on double weft machines, new interlock structures and
jacquard structures with application of additional elements patterned knitting,
derivative interlock structures with lowered raw material expenditure are
recommended (fig. 11), also is spent statistical processing and forecasting of
parameters of knitting structures. For parameters of the developed variants of
interlock structures with application of additional elements patterned knitting are
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On a method of the least squares the equations of regresses for indicators of

The root-mean-square deviation reacts to separate considerable deviations at
interlacing’s are constructed. The purpose of construction of the given functions is

calculated arithmetic-mean value, the root-mean-square deviation and variation
a considerable quantity of small deviations. As sizes of deviations are squared,

coefficient.
small deviations. The root-mean-square deviation represents absolute average size

of deviation from the arithmetic-mean.
forecasting of results during the set period of time in preset values. It means, that a

value of the big deviations considerably increases in comparison with increasing in
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<1 also aspires to a

Variant 1

Fig. 11. New structure of interlock interloopings with application of additional elements
-15 graphics of changes of technological parameters and

properties of the developed interloopings depending on

patterned knitting (on an example of variant 1)

mechanical
quantity of cardigan loops in interloopings’ rapport are constructed. For each of

After processing of experimental data following equations of regress are

received:
y =-6,722x° + 89,583x + 85,532; R 2= 10,6595

-Density on horizontal:

-Volume density:

-Surface density:
-1,2958x% + 14,057x + 154,27; R 2= 0,483

graphics the approximating line is spent, the equations of change of parameters and
y

difference between theoretical data ¢ (x) and experimental data y the minimum. By
size of reliability of approximation R?also are defined.

results of experiment the size of reliability of approximation R

minimum. On fig. 12
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y =-1,5482x + 82,06; R2=0,3166

-Density on a vertical:

y =0,3946x +47,691; R2=0,1028

-air permeability:

y = 2,396x% - 28,751x +299.4; R 2 = 0,2345
-Explosive loading on length:

y =-4,0187x% + 44,893x + 140,54; R 2= 0,952
-Explosive loading on width:

y =-1,0311x* - 0,4391x + 240,87; R 2= 0,978
-Explosive elongation on length:
y=2,6804x +132,83; R2=0,4268
-Explosive elongation on width:

y =-3,7818x + 101,03; R 2= 10,5566

450 300
¥|=-6,7225x2+ 89,583x + 85,532
. A RZ=0,6595 N
I o 250
=X 350 =
E-h E £ ¥)0 ':é 200 \
Z & ER =
egsc
g 55?0 =-1,2958x%+ 14,057x + 154,27 £ o
;'5 FE0 0" ’R _032‘58 U /X > = vy =2,396x2 - 28,751x + 2994
gE5z - £ 100 R2=02345
53580 c
®= == =
— &« o Wﬂé—az—:&&%— < 50
5o & —X
(0] T T T T 1
0 v =0,3946x + 47,691 R? =0,1028 0 5 2 6 s 10
0 2 4 6 8 10 Quantity of cardigan loops, %
Quantity of cardigan loops, %

Fig. 12. Graphics of changing of technological ~ Fig. 13. Graphic of changing of air permeability

parameters depending on quantity of cardigan depending on quantity of cardigan loops in
loops in pattern rapport pattern rapport
By =4,0187x7+ 44,893x + 140,54 180
. R*=0,2666 e W
Zz £ < 140 S
E‘g 250 %ﬁ: 5 % 120 | v=12,6804x+ 132,83 N
5 é 200 \ £Eim R2 = 0,4268
g S — £% =0
EE - = 2 + £5 o~
2510 y=-1,0311x*-0,4391x+ 240,87 =5 _
Z% 2o =S a0 v=-3,7818x+ 101,03
N R =0,8705 0 R = 0.5566
0 T T T T | 0] T T T T |
0 2 4 6 8 10 ) 2 4 6 8 10
Quantity of cardigan loops, % Quantity of cardigan loops, %
Fig. 14. Graphics of changing of explosive Fig. 15. Graphics of changing of explosive
loading on length and width depending on elongation on length and width depending on
quantity of cardigan loops in pattern rapport guantity of cardigan loops in pattern rapport

The above-stated equations are mathematical descriptions of process at
changing of each parameter depending on quantity change of cardigan loops in
pattern rapport. In them x - the entering factor (argument) - quantity of cardigan
loops, y - the proceeding factor (function) - technological parameters of
interloopings, therefore they are one-factorial mathematical models. In the
dissertation (the chapter V) it have been conducted out the detailed analysis of
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results of experiment, histograms of change are constructed and optimum variants
on each parameter are recommended.

The fifth chapter is devoted to research of technological parameters and
physical-mechanical properties of the developed structures double weft
interloopings, tests of the developed samples of new interlock and jacquard
structures with application of additional pattern knitting elements, derivative
interlock structures with lowered raw material expenditure are conducted, the
range estimation of parameters and properties of knitting is spent for the
recommendation as the best variant also.

The surface density (fig. 16) varies within 171,3-197,8 g/m* (15 %). The
volume density of the developed samples varies within 330,8-388,6 mg/sm® (15
%).

It is necessary to pay attention, that the least volume density in variants 7, 9,
6, 1.These variants have the maximum of thickness and surface density. As the
knitting is the three-dimensional structure characterized in length, width and
thickness and lightening structures’ parameters have not two-dimensional criteria
(surface density) and must be defined as three-dimensional (volume density).

3653 J64,4 388.6 383
400 ¢ 364,8 341,9

350

300

250

200

150

100

50

Surfase density M; (gr/m’)
Volumne density & (mgr/ o)

I - Surface density
B - Volume density
Fig. 16. The histogram of changing the surface and volume density by variants of
interloopings on base of interlock knitting

The volume density of knitting shows the maintenance of textile threads in
volume unit. As fabrics with lowered raw material expenditure are called the
fabrics, which volume density more low, than at base, developed by the optimum
module of loop from identical yarn. It means that variants 7, 9, 6, 1 is necessary to
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recommend as samples of interloopings with the least expense of raw materials by
the analysis results of volume density of the developed variants. It gives the
possibility to develop the lightening knitting lowered raw material expenditure
without loss of properties.

To reach such result the structure of the interlacing as additional elements
are entered into her patterned knitting allows, also the arrangement of additional
loop’s elements influences a thickness of knitting.

As it is considered automation of structures designing process of weft
interloopings for calculation of knitting structures parameters. For definition of
length of a thread in a plush loop at designing of technological parameters of plush
knitting all key parameters except length of a thread plush loop define from
geometry of a loop depending on diameter of a thread, and length of a thread, only
plush loop - from adjusting parameters of the knitting machine, i.e.

Irmzlrp+2 (hp'hg) (8)

where |, - length of a thread in plush loop;
., - length of a thread in ground loop;
h,, - depth bending in plush thread;
h. - depth bending in ground thread.

Apparently from the formula (8), the length of thread the plush loop will be
more lengths of a thread ground loop on the size is equal 2 (h, - h.), and for the
plush developed on double machines, length of thread plush loop increases by
size 2b (b - distance between backs of needles front and back needle bed).

On using of this method for definition of length of a thread in a plush loop,
settlement indicators not always coincide with actual, i.e. between them there is a
considerable difference. The reason for that is: complexity of definition of depth
bending a plush and ground thread by the machine; occurrence restretching of
threads at operation performance bending; elongation of the thread in interlooping
process etc.

In this case there is a necessity of creation of definition method of thread
length for a plush loop where adjusting parameters of the knitting machine would
not participate in calculations.

For this purpose the coefficient is entered into the formula of definition of
length of a thread in a plush loop "K", showing a parity of length of a thread in a
plush loop to length of a thread a ground loop (the formula 9), i.e.

K=l / Ly 9)

Values "K" have been defined experimental by for each kind of knitting separately
(upwears, underwears and hosiery). For value definition "K" samples of fabrics of
plush knitting, and also results of dissertational works have been used. Analyzed
samples of plush knitting have been developed from various kinds of raw materials
with various linear densities.
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After processing received information by a method of mathematical statistics
the coefficient "K" is recommended to be accepted:
for hosiery K=1,89-2,12
for upwear knitting K=1,95-2,27
for underwear knitting K=2,48-2,6

General view of the equation of dependence of length of thread in a plush
loop - I, from coefficient "K" - at known values of coefficient "K":
for hosiery |.,.=5,45K+2,33
for upwear knitting |,,=3,39K+4,0261
for underwear knitting 1,,=11,20K-19,178

Comparison of settlement and actual parameters of plush knitting shows
correctness of the recommended formulas of definition of length of a thread in a
plush loop since the difference between indicators is in limits of 3-6 %.

The detailed description of the first developed interface written in Delphi
language and intended for calculation of technological parameters of the basic
interloopings (a plain, rib, interlock and plush) is shown on fig. 17.

Technological parameters with introduction of the coefficients defined
experimental for upwears, underwears knitting, and also for hosiery. The interface
serves for fast and exact calculation. It is reached thanks to that that, calculation is
made on in advance put in pawn formula. Program is written under any user, that
considerably expands a circle of users as the program does not demand high
system requirements of the computer. The program works in a window mode.

1. The name;
] = [[pOEKTHPOBAHHE TEXHOJOTHYECKHX TAPAMETPOB [IA/TH 2. The method’s name;
Metoauka npodeccopa JannioBuua A.C. f—— ) 3. The name of the

formula of calculation;

4\&:919-1%““0;“11“ HUTH - 3 4. The letter of the
a I F

l | | ‘ 6 unknown;
/ — e “"’ 5. Entry field of figures
5 (decimal  numbers are
2) Onpue;lenue Here/IbHOIO mara brought through a
k F A
I ' " Comma);
o e - 6. A field of conclusion of
= k result;
3) Onpeneenne BHICOTH HeTeTbHONO PAAA 7 Fills a field of
- P [ = conclusion of result;
NEPElL il .
B — e 4 8. The Unit of measure;

9. Nulls fields within one
formula.

Fig. 17. Appearance of the interface for calculation of technological parameters of
knitted interloopings

In the sixth chapter it was tested the developed samples of interloopings on
physical-mechanical properties by a standard technique in laboratory conditions
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TITLI at certified center CENTEXUZ. On fig. 18,19 it is constructed histograms
of changing of explosive loading and elongation on length and on width. Explosive
loading of samples on length varies within 172,7-299,5 N (40 %) because of
presence in them of loops with additional elements.
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Variants

I - Changes of explosive loading on length
[ - Changes of explosive elongation on length
Fig. 18. The histogram of changing of explosive loading and explosive elongation on length
by variants of interloopings on base interlock knitting
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Fig. 19. The histogram of changing of explosive loading and explosive elongation on width
by variants of interloopings on interlock knitting

High indicators of explosive loading on length are revealed in variants 9, 1, 2, 3, it
is necessary to recommend them as an interlacing with increased strength
indicators. Explosive loading of samples on width varies within 142,8-232,6 N
(38,6 %) because of presence in them additional extended loops in places of
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transition of a thread from one needle bed to another. It is necessary to notice, that
in a variant 9 indicator of explosive loading on width is especially great and makes
430,8 N. It is connected by what only in this variant in knitting structure it is laid
additional inlay thread. As in other variants of an interlacing is not available inlay
thread, it is not expedient to compare it to the others on strength width.

High indicators of explosive loading on width are revealed in variants 1, 2,
5, it is necessary to recommend them as an interlacing with increased strength
indicators, hence, improved form stability on width.

Explosive elongation of samples on length varies within 61,5-95 % (35 %)
because of presence in them of loops with additional elements which interfere with
excessive elongation. Reduction of indicators of explosive elongation on length is
observed in variants 4, 7, 5, them it is necessary to recommend as an interlacing
with the reduced explosive elongation, hence, lowered elongation Kknitting
improved form stability on length.

Explosive elongation of samples on width varies within 134,2-159,3 % (16
%) because of presence in them additional extended loops in places of transition of
a thread from one needle bed to another which have the straightened configuration
in comparison with a usual loop and interfere with excessive elongation. Reduction
of indicators of explosive elongation on width is observed in variants 3, 6, them it
IS necessary to recommend as an interlacing with reduced explosive elongation,
hence, lowered elongation knitting improved form stability on width. Continuing
researches, the range estimation of the most important technological parameters
and physic-mechanical properties of the developed samples in relation to volume
density is spent. On the basis of results the histogram which is resulted on fig. 20 is
constructed. As a basis of range estimation is served by results of the analysis of
technological parameters and physic-mechanical properties of the developed
samples. As one of the important indicators for knitted interloopings under the raw
materials expense is the volume density, it is taken by the basic indicator for range
estimations.

bR

Range estimation of knitting

Variants

Fig. 20. The histogram of range estimations by variants of interloopings on base
interlock knitting
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The best indicator of volume density is estimated by the minimum value of range
estimations - «1». Other indicators of the range estimations table are estimated by
the minimum value of the best variant. As a result the best variant on the minimum
sum of estimations is defined. For the developed samples the best variants
recommend variants in a following order-6, 9, 7, 1, 4, 3, 8, 2, 5, 10. In the
dissertation results of tests with samples of variants of interloopings on the basis of
double face jacquard knitting, derivative interloopings interlock with lowered raw
material expenditure are considered in the same way, the range estimation of
parameters and properties of knitting for the recommendation as the best variant
also is spent. Results of research works are approved and published in a number of
sources which are listed in the list of the used literature

THE CONCLUSION

In dissertational work on the basis of theoretical and experimental researches
in the field of technology of producing of new kind’s fabric assortment with
double weft machines, new methods and the technological workings out having
essential value for increase of efficiency of processes of manufacture and quality
of finished articles are offered. As a result following results are received:

1. It is revealed, that at the knitting enterprises of Uzbekistan basically are
developed unary and double weft interloopings from a class of the main, derivative
and some patterned interloopings. But they are not made difficult patterned and
combined interloopings which would allow to improve quality, appearance, pattern
effect and to satisfy consumer requirements, thereby effectively to use
technological possibilities weft double knitting machines.

2. It is worked out and recommended on the basis of the analysis the features of
development of plush knitting ways of development piece patterned plush knitting
with a new design of yarn feeding devices and with installation of pins and needles
on double knitting machines (IDP 2002 05204, IDP 2002 05205).

3. On the basis of studying of technological possibilities double circular interlock
machines TERROT and double flat knitting machines PROTTI are developed a
pattern ornament, a patron of needles, structure, graphic notice and the description
of knitting process on courses for new on base interlock interloopings with
application of an additional element - cardigan loops and double face jacquard
interloopings with small rapport a pattern for creation of patterned effect on a
fabric surface.

4. Mathematical descriptions of process are recommended at change of each of
parameters depending on quantity change of cardigan loops in interloopings
rapport which are one-factorial mathematical models. By results of experiment the
size of reliability of approximation R*<1 also aspires to a minimum.

5. Variants of fabrics with the reduced expense of raw materials as structures with
the improved indicators and properties which are developed on weft double
machines on the basis of results of researches of technological parameters and
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physical-mechanical properties on base interlock and double face jacquard
interloopings are developed and recommended.

6. Considerable reduction of volume density of new structures derivative interlock
knitting three rib, four rib and five rib interloopings in comparison with a base
interlooping at the expense of an arrangement of elements of loopy structure is
proved:-in three rib knitting - 9,8 %;-in four rib knitting - 29,2 %; - in five rib
knitting - 34,4 %.

7. It is established, that at constant depth bending the maximum values of a tension
depend on an entrance tension, frictional properties of a superficial friction and,
mainly from a corner bending, and ways of decrease in a tension of a thread in
branches of bending threads are theoretically proved.

8. Application of a way of counter movement of spire parts, i.e. use on circular
machine mobile trick walls, rubber coverings of a surface of the rollers possessing
damping properties is theoretically proved, possibility of reduction of corner of
grasp and time bending is thus defined.

9. The mathematical model of process in which bending is considered in five
stages is constructed. Thus depth bending needles and lifting trick walls are
considered as known functions of time and at these assumptions dependences
between a tension of a thread and a corner of a grasp, speed of descent of a needle
and lifting trick walls, and thus are received, law of change a thread tension in the
beginning and the end of each stage is established.

10. It is established, that at trick walls lifting simultaneously with lowering of a
needle the thread tension decreases in comparison with usual bending process,
depending on friction factor, for 20-40 %. For circular machines with concrete data
the settlement it is by defined, that value of a tension of a thread at simultaneous
lowering of a needle and lifting trick walls decreases for 37,9 % and at
simultaneous use of rotating rollers in addition - on 5,6 %.

11. Interfaces of calculation of technological parameters of such interloopings, as
plain, rib 1+1, interlock, plush and a new method of calculation of plush knitting
which much more simplifies definition of technological parameters with
introduction of the coefficient defined experimental for upwears, underwear
knitting, and also for hosiery are recommended.

12. Expected economic benefit of application of offered technology of
development interlock patterned interloopings makes 486000 sum at processing of
raw materials of 1000 kg and from application of offered technology of
development jacquard interloopings makes 1590000 sum at processing of raw
materials of 1000 kg in the prices 2013y.
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