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KHNPUII (10KTOPJIMK TUCCEPTANUICH AHHOTALMSICH)

JAuccepranmsi MaB3yCMHUHI [0J3apOauru Ba 3apyparu. [yHéna yTTus
OeljaH OPTUK MamJjlakaria MWUla eTUINTHUPUINO, Xap Wuinu ypra xucodma 640
MHMHI TOHHA nwiia TaW€pnaHaau. [lunna etumTupyBuM Mamuakariap opacuja
Xuront Xank PecrmyOnumkacu, XWHIUCTOH, V36eKHCT0H, Snonus Ba Kopes erakun
MaMJiakaTiiap XucoOnaHuO, ynapaa AyHEna eTHIITUpWiIaéTraH muulaHuHr 92%
unuiad yukuiagu. [nobannanryB >kapa€HMHUHT YyKYpJallyBA Ba MUJUIAa Maxcy
notinapu 0030puaa pakoOATHUHT KyYalMIIK IMAPOUTH]IA ETUIITUPWIAETTAH MU
XoMamécuHn cudar KypcaTKUWIapyd acocuja Kalysl KWJWIN Ba yJIapHH KalTa
UIUTANl  TEXHOJOTUsIapura IOKOpH cudar KypcaTkuujgapura osra camapaid
TEXHOJIOTHSJIAPHU TaI0UK ATHUII MyXHUM Bazudanapaan oupu 6yaud KoJIMOKIa.

MycTaknuik Huiapuaa MamiIakaTUMH3/1a UMaKYIWIMK COXaCUHU camapaliv
PUBOXIIAHTHUPHII XaMJia IOKOpH cudar KypcaTkuujiapura ra Ba axoH 0o3opuia
pakoOarOapaomn OynraH XoM HMIaK Ba WUMAK MaxCYJIOTIAPUHU WIUIA0 YMKAPHINTa
anoxuza 3bTu00p Kaparuiau. by 6opasa coxaHuHT 03yKa 0a3aCUHU MyCTaxKam
JIaIl, XOCWJIIOPJIM Ba TOJJAHUHT CU(aTUHU OIIMPUIIL, KacaJIUK Ba 3apapKyHaH
Jajgapra ydjiaMmJId MaxaJlTui UIaK KypTiapyu eTka3uo Oepulll Ba MUIJIaHU KalTa
UIIUTAI KOPXOHAJAPUHU 3aMOHABHIA Tasla0liap acoCuaa pUBOKIIAHTUPHII
Oopacuja ce3usapiii HaTuKanapra dpUIUIIN.

Etnmrupunaérrad nmuianap XOCWIJOPIUTUHHM OIIUpPHII Ba cudar kypcar
KUWIApUHM SXIIWIAINI XaMmJa eTWJIMaraH Ba HYKCOHJIM MWIIajgap YIyHIIUHU



KaMauTUPUII OpPKaJIW XalK XY>KaJIUTWra KEJITUPWIAJAWUTaH UKTUCOAUN caMmapaHu
sHaJa OUIMPHUII MYXUM axaMusIT kacO 3TMokaa. by Oopamga makcamiv WIMHUN
TAAKUKOTIAPHU, KYMJIAJIaH, KyWUJard WyHAIMILIApAArd WIMHAW W3JIAHUIUIAPHU
amaJira OImMpHUIl MyXUM Bazudanapaan Oupu XuCoONIaHaIN: TUIUIAHUHT OMOJIOTHK
XyCycusiTiapy, (GU3MK-MEXaHUK Xoccaiapu Ba cudar KypcarkuwiapuHu XucoOra
om0, cudar mapaMmeTpilapvHM AHUKJIAIIHUHT 3aMOHABUN YCYJUIApUHU HIILIA0
YUKUII; aBTOMATIAIITAPUII BOCUTAIAPU Ba T€3 UIILUIOBYM KyPUIMAIIAPUHU SPATHUIILL
OpPKJIM  TEXHOJOTMK  ’Xapa¢HJIapHU  OOIIKApWIill;  NWUIaTapHu  cudar
KypcaTkuwiapu Oyinuya KaOyn Kuiuil Ba Oy >kapa€HHM TalIKWJ HTHUI, MHILIA
ETUIITUPHUII TEXHOJIOTHK >KapaCHIapUHUHT Xap Oup OOCKHYMIA Ha30paT KUJIUI Ba
cudar KypcaTKudjapura TabCUP STyBUYM OMWUIAPHU WIMHH acocaa MyKamMma
Ypranu® SHTU TEXHOJOTUSUIAPHU HILIA0 YMUKHUII, XOM aliéHU MKTUCO] KWJIMII Ba
Ul YHYMJOPJIUTHHYU OLIMPUII UMKOHHHHM Oepajurad (paH Ba TEXHUKAHUHT CYHITH
IOTYKJIapyM acocuja MalllMHa Ba >KUXO03JIap, Ha30paT Ba aBTOMATJIALUITUPHUII
BOCHUTAJIAPUHU DHEPTHS TEKAMKOP SIHTH aBJIOAMHU SIPATHII Ba WIIIA0 YUKAPHIIL.
KOxopuna kenTupuinTal WIMHA-TAIKUKOTIAp HyHamumuaa Oaxkapuinaétran uiMui
M3JIaHUIIIAp Ma3Kyp JUCCepTaIMs MaB3yCHHUHT TOI3apOIUTUHA U30XJIalIH.
V36exucron PecryGnukacu Ilpesumentununr 2006 iiun 15 Hosbpaarn
[IK-512-con «Pecnybnvka MWUIAYWINK TApMOFUHU sIHAJA WCIOX KWJIUII Yopa
tagoupnapu tyrpucuaantu Ba 2011 #iun 28 maptaoaru [1K-1512-con «Tyxkumaun
JIUK CAHOATH KOPXOHAJIAPUHH >KaJlajl PUBOIIAHTUPHUIITHU ParOaTIaHTUPHUII
Oyiinua Kymumya yopanap Tyrpucuaanru Kapopiapuna xamaa ma3kyp daonusrra
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Terunuid OoIIKa MeBEPUM-XYKYKHHM XyxXoKaTiapaa OenruiaHrad BasudanapHu
amaira omupuinra ymoly IdccepTauus TaAKUKOTH MyailsiH Jgapakaaa Xu3mar
KHWJIaIu.

TanKuKOTHUHT pecny0iuKa ¢paH Ba TEXHOJIOTUSVIAPU PUBOKIAHUIIH
HHMHT YCTYBOP HyHaIuIuIapura 00FJIuKIuru. Maskyp TaIKUKOT peciyOinka
(aH Ba TEXHOJOTUSIAP PUBOAITAHUIIUHUAT V. « KUIITOK XY>Kamuru, OUOTEXHO
JIOTHs, SKOJIOTHS Ba arpod MyXUT Myxodaszacu» yCTYBOp HYHAIUIIN JOUpACKIA
OaxapuiTaH.

Jluccepranusi MaB3ycH GYiinua XOpHKHil HIMHI-TaIKHKOTIAp mapxu’.
[Munma XxocuIopIUry Ba yHUHT cudar KYypcaTKUUJIapyHY SIXIIWJIA OViiuda sSHru
TEXHOJOTUSJIAPHU UILIA0 YMKUIITA HYHATTUPWITAH WIMUN U3JaHUIILIAD
’KaXOHHUHT €TaKYu WIMHI MapKa3jiapH Ba OJIMI TabJIMM Myaccacallapi,
xymianad, Zhejiang University (Xutoit), International Sericultural Commission
(Opannus), Kyushu University (Amonust), National Akademy of Agrocultural
Science (XKanyouii Kopest), Central Sericultural Research & Training Institute
(CSRTTI) (Mysore, XunauctoH), Agrocultural Science Malaysia (Manaiizus),
Poccus @annap akaaeMuscu Xy3ypUaaru UMaKYuiIuK WIMUN-TAIKAKOT
cranuusicu, Umakuninnk nHCTUTYTH (YKpauHa), TOIIKEHT JaBiaT TEXHUKA
VHHBEPCHTETH, ¥Y30€KHCTOH MIIAKIMINK MIMHH-TaIKNKOT HHCTUTYTH (Y36eKncToH
Pecny6nukacu) ToMoHHIaH 01MO OOPUIIMOKA.

Taii€pnanaérran mwwuiamap cudatiHA Ha30paT KWIWITHUHT 3aMOHABUH



yCyllJlapd Ba BOCHUTAJapUHM HIUIA0 YMKUII XamJa TAKOMWIIAIITHPHILTa OWJ
XKaxoHJa 0Jau0 OopuiraH TaJAKUKOTIAp HATHXKACKIA KATOp, KyMilaJlaH, KyWHuJaru
WIMHUHN HaTWXKaJlap OJIMHIaH: Kap MWUIAJapHU capajlall Ba aXXpaTHUIl aHUKIUTHHU
OLUMPUIIHUHT TEXHUK €UMMH TakIu( STHITaH; NWLIATapHUHT TaOuuil cudaruau
cakyad KoJraH X0J1/1a, UMaK KypTUHU KOHCU3JIAHTUPUILHUHT MeXaHU3aluslallirad
texHonorugcu wunuiad uumkwiran (Kyushu University, SAnonus; Wnakumnuk
MHCTUTYTH, YKpauHa); TyT UIAK KypTUHU MEXaHH3aUUsJIalraH OOKHUIIra MyJKasl
JIaHTaH YKCIEPUMEHTAJ LIEXHUHT TEXHOJIOTHK CXeMacH UIIUTa0 YMKUITaH

(Zhejiang University, XuToi XajK pecrnyOnuKacH); Muiuia KOOUFUHUHT 3UYINTUHU
aHMKJAll yCylu MIUIA0 YMKWITaH; MOJJAa Ba MaTepuauiap MapaMeTpiapHHU
OOLIKApYBUM, Ky4aUTHPYyBUYM Ba HA30paT KWJIYBYM AEKTPOH KypuiaMajap HIiad
YUKWITaH; NWUIAJap HAMJIMITMHM Ha3opar KWIMII YCylad XamJa YHHM amajira
omupuil >kuxo3iapu wummad uukuiaran (National Akademy of  Agrocultural
Science, KanyOuii Kopes; TomKeHT paBiaT TEXHMKA YHUBEPCHUTETH); HUIAK
KYPTUHH >KOHCU3JAHTUPUILI Ba NMWUIAJIAPHU KYyPUTHIL, XOHAJIapAa MUKPOKIUMAT
ApaTUIl Ba TEXHOJOTMK >Kapa€HJiap Y4YyH CYBHM MCHUTHINra MYyJDKaJUTAaHTaH
reJIM03JIeKTPUK KypuiMa Uiuiad YMKUIraH

(S"36eI<HCT0H UIAKYWIUK UIMUKA-TAIKUKOT UHCTUTYTH).

lﬂnccepTauHﬂ MaB3ycH OyHnyda XOpYKUi WIMHH-TaAKUKOTIIap mapxu www.findpatent.ru/.html.2015;
http://bankpatentov.ru/node/580920.html.2016; www.findpatent.ru/patent/1821116.html1.2016; www. find patent
.1u/260/260311.html.2016; www. findpatent.ru/patent/802/802857.html.2015/. XK. IIpombinuiennsie ACY u
koHTpoItepsl; XK. [Ipubops! n cucrems! ynpasienust; XK. [Ipobiems Texctmiis, 2009-2015; Ba 6omika manbanap
acocu/ia niuad YHKWIraH.
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JyHéna nuiuia eTUIITUPUI KapaCHIApUHN KOMIUIEKC MEXaHU3alusJIall Ba
aBTOMATJIAIITUPUIL OYitnda Karop, )KymiaJiad, Kyduaard ycTyBop HyHaIuIuiapaa
TaJIKUKOTIap 010 OOPUIMOK/IA: MTTAKYMIUK COXAaCUHUHT UILIA0 YUKAPUIII
*KapaCHJIapy yUyH MallliHa Ba MEXaHU3MJIAPHUHT TYPJIM MyKOOWIJI SHEPTHUsi MaHOA
Japua UIUIOBYM, SHEPTUS T€KAMKOP SIHTY aBJIOAVHU SPaTUL; TAJUIaTapHUHT
Tabunii cudar KypcarKuwWIapuHU CaKJiaraH XoJijia 1acTiaa0Ku UIILIOB OEPUIITHUHT
TEXHOJIOTHK MapaMeTpiapiHH WIUTa0 YUKHIIL, MHJIAJapHUHT cu(aT XapaKkTepuc
TUKAJIApUHU YHUHT TAIIKU MTapaMeTpiapura OOFIUKIUTH OViinda MEeXaHUK
(KaTTUKJIUK, SJIACTUKIINK), PU3UK (OMTOAIEKTPOHUK, (POTOIIEKTPUK, MAHOMETPHK)
Ba MaTeMaTHK (MareMaTuK CTaTUCTHKA KOHYHJIApU acoCUa) aHUKJIalll yCyJUlapu
Xamjia BOCUTaJapHHH 3aMOHABUN TEXHUK €4MMIIap aCOCUAAa TAKOMUJUTAILITUPHUIL.

MyaMMOHMHI YpraHwJratjiuk gapaxacu. /[yHé taxxpubacuaa unak KypTa
OOKUITHMHT MEXaHU3AIMUIAIl YYyH TYpiAM TEXHUK KOHCTPYKIMsUIAp HILIA0
yukuiarad. TyT umak KypTHHH OOKWIIHUHT CcaMapaJOopJIMTUHU OLIMPYBYM OUp
KATOp MEXaHU3ALMSIIAIITaH JIMHUSIIAP SPaTUIITaH.

P.M.MyxamemxkanoBa, A.MwupzaxomxkaeBa, K.Mypagoa, A.D.Cupuiosa,
H.®.Onanacenko, B.fA.flnoBa, B.A.CtpynnukoBa, [.f.[lait, 3.®.Illanakunze
JAPHUHT MIUIAPU TEXHOJIOTHK JKpaE€HJIApHU MEXaHU3ALMsIIANl aCOCHIA XOM HIaK
UIUIa0 YUKAPUIIHU KYMaWTUPUII Ba YHUHT CU(ATHHU OMIMpUIL OViinda WIMUN Ba



amanauil MacanajapHu euuinra Oarunuianrad. bupok Oy wu3nmaHumnuiap KucMaH
Oaxxapuiran OYnuO, yIapHUHT HaTIKAJIapu MUUIA0 YMKApUINra TYIUK SKOPHUI
ATUJIMAraH.

MX onumnapu TOMOHHUIAH UTTAKYMIMK COXACUHH 3aMOHABUHN JTyHE MUKECH
OJTMO YUKUII YUYH MyXUM WM unuianManap kuiauHrad (B.A.Ctpynnuxos, E.H.
Muxaitnos, N.A.Kupuuenko, b.Mammerkynues, 3.X.Tampxues, b.®. [Tununenko,
H.I'bananos, A.3. 3notun, 3.A. I'amxuena, B.A. T'o10BKko, Ba OOIIIK. ).

[MunnanapHu capajam Ba Kap NWUIAJIAPHHU aKPaTUII >Kapa€HU aHUKIUTUHU
OLIMPHUINTa MYJKaJUIaHTaH TEXHUK WIUIaHMalap XaMJla CoJja KOHCTPYKIMsIap
unuiad yukuirad (JI.d.Aromnos, A.M.A0aymnaes, X.3.Yoaiiaymiaes).

TYKUMauuinvK CaHOaTHAAa HA30paT KWJIWII Ba YIYalllap YYyH ONTO3JIEKTPOH
KypuiaManap unuiad yukuirad. Kyn nmapamerpiu hoTo3IeKTpUK Yiyain ycyiiapu,
Xamia HaMJIMKHU YT9OBYH, Ta3TaxJIMJI KWJIYBYHM Ba OOIIKA KyprJIMajlapHU UILIa0
YUKHUIIA UIUIATHIaJNIal cXeManap Takiug ITWiraH; Kume, Hedrt, MeTamryprus,
TOF, O3MK-OBKAT Ba CaHOArTHUHI OoOIIKa coxajlapujia HAMIMKHU VII4aill,
ABTOMATJIAIITUPWIITaH HA30paT KWIHIIHWUHT ONTHK YyCYy/Ulapu Ba KypuiMallapu
unurad uYMKwiIraH. HamMiamKkHM aBTOMAaTWK HA30paT KWIMII Ba OOIIKapwInra
MYJDKaJUIaHTaH Xamja Xapopar Ba HHUCOMI HaMIIMKHU V3rapuiiuaa Typid
KypWwiMallap HIUIAIIMHA OOolIKapaauraH (OTO3JIEKTPUK HAMIIMK YiIdarud uiuiad
yukwirad (M. M. Myxutaunos, 3.C. MycaeB Ba 00K, ).

Typrra sTamoH ManOazaH Ba (OTOAIEMEHTIAH KelaJWraH CUTHALIAPHU
TaKKOCTAIl Wynu OujaH TYpTTa MOcjlaMajaH OWTTacH WIUIANIN OPKAIH MULUIAHU
TaxJIMJI KUJIn0, To3a Ba HYKCOHJIM MUJUIara axparyBun acOOOHUHT cxemacH unuiad
gukwirad (JI.®. Aronos, C.C. Hurmarxomkaes, [*.5. Anoramos).
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XO03Upru KyHrada >yfa Kyn HW3JaHUIUIap oiu0 OopwiraHura KapamacjaH
UnuTad YMKapuInga MAUTATAPHUHT WITaKYaHIUTH TWUIAHA KYJJa KECHIN, MUJIIa
KOOMFMHM MacCaCHHHU Tapo3la TOPTUIN Ba MWUTA KOOWFU MACCACHHH THILIA
Maccacura HucOaruHM (Qousmapaa XucoOmaml OpKadud aHWKJIAaHMOKAa. ByHuMHT
YCYJTHUHT CaMapaJiopiuru Kam Oyiaubd, KeCcWiIraH NHIIAJapHUHT SPOKCU3JIUIU
xucooura Kym HWyKoTunuiapra onud KeaMokaa. WmakyaHIMKHM — aHUKJIAII
KapaCHUHU MEXaHW3alMsUtalm Oyiuda KOHCTPYKTOpJIap Ba TAAKUKOTYHIIAD
ToMOHMJaH wnmap onub Oopunran  (JI.d.Arwmos, A.T.Illepmyxamenos,
A.M.AOnynaeB u Oomik.). JlekuH, xo3upraua Oy amaiu€rra KOpUH ITHIMAJIH.
Taxxpuba HaMyHaJJapUHUHT acocui KaMYWJIUTH  KOHCTPYKIHSUTAPHU
MYpPaKKaOIHUTH, YI9anl XaTOJIMTHHUHT KaTTaJUTH Ba WIIOHYWIMIIMKHU KaMIIUTHIaH
uoopar. [lwimanapHUHT WIMAKYAHIUTUHU AHUKJIAINIHA TAbMHWHIOBYM TEXHUK
BOCUTAJIAp aMaauETIa yMyMaH MVK.

TexHomoruk >kapa€Hiapja TEXHUK BOCHUTANapAaH (akaT TEXHUK Tapo3u
KyutaHuaMokaa. [lummanap unak4aHJIMTMHUA TYFPUIAH-TYFPU aHUKJIAm Oyiinya
aipuM MyauTH(IapHUHT WIUIAHMAIApW XO3Wprada HIDad YuKapuInra KOpui
ATUJIMAraH.



Jduccepranusi MaB3yCHHHMHI JHCCepPTallusl 0a)KAPpMJITaH OJMH TabJIUM
MYaCCACACHHMHI WIIMHH-TAIKUKOT HILIAPH OMJIaH OOFJIMKIMIHU. Jluccepranus
TaAKUKOTH  TOIIKEHT aBTOMOOWIb HYJIJIapvHU  JIOMMXajall, Kypull Ba
AKCIUTyaTalUsACH HHCTUTYTH WIMHI-TaAKUKOT Uluiapu pexxacuHuHr KA—4-001
«Ky€u anextp man6au OunaH TabMUHIAHYBYM aBTOMATIIAIITUPUITaH MOOWIIb
KypPWIMaHUHT TaXXpr0a HabMYyHAaCUHHU SIpaTHUIL Ba NUUIajlap UIAKYaHIUTUHU
aHUKJIAI TEXHOJNOTUSICMHU niutad yukuin» (2015-2017) maB3ycunaru amanui
Joinxa roupacuaa Oaxapuiras.

TaaKMKOTHHHI MaKCaaW WIAKIU TULIATap KOOUFUHHU KAaTTUKJIUTH OYinda
cudar KypcaTKMWIApUHM Ha30paT KWIMIIHUHT YCY/UIApUHM HIUIA0 YUKW Ba
aBTOMATIAIITUPUITaH KypHWIMaJapHU spaTULAaH noopar.

TagKMKOTHUHT Ba3udagapu:

NWUIATapHUHT cudar mapaMeTpiapiHi KOOUFUHUHT KaTTUKIUTY Oyinda
XAKMHUI KaTTUKJIUTH, UITAKYAHIIUK, TAJUTATAPHAHT €TWITAHINK JapakacH, MAJuia
KOOMFUHUHT 3UYJIUTH Ba KAJIMHJIMTMHU aHUKJIAIIHUHT YCYIJIApPUHU acoCiiall Ba
WINNTA0 YUKUIII,

NWUTAJIAPHU XAKMHUHH aHUKJIAIl YYyH KypriMa UIUI1a0d YUKW, €eTUIMaraH Ba
KaTTa COJMIITUPMA XKMJIIH (Kap) MUUTATIApHUHT (OU3 YIYIIMHUA aHUKJIAII YIyH
KypuiMa HIIa0 YuKuI;

NUJUIadapHu KeCMacqaH UITaKYaHJINTUHY, €TWITAHIIMK Japakacu Ba MAJIIA
KOOMFUHUHT KQJTMHJIUTMHY aHUKJIAII YYyH KypHIMa UIIa0 YMKUILL, M IaTapHUHT
COMMUITUpMA XaXKMUHU aHukaiaurad ®TU-1M acO00MHM TaKOMHUJITAIITUPHIL,
KOMIIBIOTEP NACTyPHHM SIPAaTUII Ba UIAKYAHJIUKHU AHUKJIAIIHUHT T€3KOP YCYJIHHH
HII1a0 YUKUIII;

NU1a KOOUFUHUHT KATTUKIUTH aCOCUAArU KypUIMaTapHUHT TEXHUK
AKCIUTyaTalys Ba aHUKJIUK XapaKTEepUCTUKACUHU TaXpuOaja TaAKUK 3THILL.
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TaakKMKOTHUHT 00beKTH cudaTHIa TUPUK TUJUTAIAP, UTTAKIUIIUK
COXACHHMHT TEXHOJIOTHK YKapa€HIapu yUyH SIHTH KypUIMaJIap OJWHTaH.
TagKUKOTHUHT NpeAMeTH TWUIATAPHUHT cudar KypcaTKuIIapuHN Ha30paT
KWK yCYJIJIapy Ba MITAKYMIIMK TEXHOJOTHK )KapaéHJIapUHU aBTOMATIAII TUPHUIIL
HUHT TEXHUK KUXATJIAp TAIIKWI 3TaJIH.

TaakukoTHUHT ycy/uiapu. /luccepranusaga Mypakkad TH3UMIIADHU TaJIKUK
KWIWII yCYJJTApUra aCOCIIaHTaH, KyMWiIraH MacallaHu €YUINTra KOMIUIEKC TU3UMIIN
EHIOIMIUIN, TUPUK MWIIATAPHUHT CU(AT KYypCaTKUWIApUTA TabCUP 3TYBUYH TYPIIU
OMWUIapHU cababd Ba HaTWXKa TaXJWIW YCyJJIapu TaHJaHTaH. TagkKuKOTIap
VTKa3uliga MaTeMaTUK MOJCIUIAIITUPUII, CTAaTUCTUK YCyJIap Ba KUECUU TaxXJIWJ
KWIHII KaOu TaJKUKOT Ba TaXJIUJ YCyJJIapu KYJIJIaHUJTaH.

TaagKMKOTHUHI WIMHUIl SHTWIATH Kyiuaaruiapaad uoopar:

KOOWFUHUHT KATTUKJIWTH aCOCH/Ia MILIAJIADHUHT cudar KypcaTKudaapH,
KyMJIaJlaH, TUUIaJapHUHT UAKYaHJIUTH, XQKMUAN KATTUKJIUTH, TUJUIaTapHAHT
STUJITAHJIMK Jlapa)kacu, MUIJa KOOUFUHUHT KAJTUHIUTH Ba 3UWIUTUHA aHUKJIAIIl



HUHT CTaTUCTHUK yCYJIJIapH UIILIA0 YHKWITaH;

nuuIagap XaKMUHA aHUKJIalll IMKOHUHU OepaJiuraH, Mypakkal makijiaru
KUCMJIAp XQKMUHH aHUKJIAIl KypUJIMacH UIIL1a0 YUKWITaH,

eTWJIMaraH Ba KarTa COJIMIITUPMA XXMM (Kap) MUUIAIADHUHT YIIyITUHU
aHUKJIAII YCYJIU Ba KypWIMACH HMIIA0 YNKWITaH;

TONIIMPUIAETTaH NapTUsIapia MULUIAJAPHUHT XaKUKUA UIIaK MUKJIOPUHH,
ETWITAHJIUK JapaKacHUHU, MUIJIa KOOMFUHUHT KAJIMHIUTHY Ba 3UWIMTMHU MUAJUIA
KOOUFMHUHT KaTTUKJIUTH aCOCH/Ia FOKOPUPOK aHUKJIMKAA XUCOOIaIll UMKOHUHU
OepyBuM y4dTa KypuiaMa UIUIa0 YNKWJITaH,

WITAKJIA MWUIaJIapHU KECMACAaH UIAKYaHINTUHY aHUKJIAIITa MYyJDKasl JJaHTaH,
MUJUTAJIAPHUHT COMUIITHPMA XaKMUHU Yimdaiiauran OTHU-1M ac6o6u Tupuk
nuJIadapHUHT (3Kr) y3rapMac Maccajau HaMyHaJIapUHM OJTUII Ba YIJIUOB
IUAJIMHIPUIATH TWJUIanap KaTIaMUHUHT OalaHJIMTMHU aBTOMATHK Tap3/a yaJanl
xycoOura TakoMuwamTupuiarad. [lumnanap nnakyaHIUTMHA aHUKJTAITHAHT
TE3KOp yCyJIY UIIUTA0 YMKUIITaH.

TagKMKOTHUHI aMaJuil HaTvKacu. [lwuranapau comvmTupMa XaxMu
Oyiinya capaauml KypwiIMacHMHM TWUIa YPYFUYWIMK 3aBOAJIapuja  arepce
MIWUIAJIApJa Mepce NUJIAJapHU AXpaTullga KyJUlall MyMKUHJIUTH aCOCIAHIA Ba
TABCHSI DTUJIIU.

[Munnanap napTUsIIApUHUHT TEXHUK-UKTUCOIUN KYPCAaTKUUMHU Oaxoaiau
raH NWUIaTapHUHT XOKMUN KATTUKIUTUHU aHUKJIAIT TEXHOJOTHUICH UIIIa0
YUKUJITaH.

TaagkMKOT HATHKAJAPUHMHT HIIOHYIMIMIH. TaIKUKOT HaTHKaJIapUHUHT
UITOHYWIWJIMTY HT aBBOJIO XKy/la KYTI TaKprUOa MaTepualIapUHUHT CTaTUCTHKACH,
OJIMHTaH TakpuOa HATHXKAJIIAPUHUHT OOIIKa TaKprba HaTHKajJapura MoC KeJIUIIu
Ownan uzoxyiaHaau. OIUHTaH TaXpuOa HaATHUXKaAJapu MaTEMaTUK CTaTUCTHUKA
METOJIAPUHHU KYJUIAII OPKAJIA KaUTa WIIJIAHTaH.

TagKUKOT HATHKAJIAPUHUHT UJIMHMHA Ba aMaJIUi aXaMUATH. TaIKUKOT
HATWHKATAPUHUHT WIMHHN aXaMUATH UMAKYMIIUKAA MIATapHUHT OUp HeuTa
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acocuit cudar KypcaTKHUJIapWHHU >KyMJIagaH, TUPUK MWLUIAJAPHUAT XaKMUAN
KATTUKJIUTH, TWUIATap WNAKYaHIIUTH, TWUIAJAPHUHT ETWITAHIUK JIapa)kac,
NWUIa KOOUFUHUHT KAJWHIUTH Ba 3UWIMTMHM TMWUIA KOOUFUHUHT KAaTTUKIWUTH
Oyiinya aHUKJI1alll MyMKUHJIUTH OWJIaH U30XTaHaIu.

TaaKUKOT HATHOXKAJTAPUHUHT aMajiuid axaMUsITH TWiaiapHu cudar mnapa
METPJIAPWHU aHUKJIAII YIyH UIUTa0 YUKUITaH YCyUtap Ba KypuiaMaiap
TEXHOJIOTUK PEKUMIIAPHU ONTUMAIIIAIITHPHUII Ba OapKapOPIAIITUPHUII, HYKCOHITU
MUJUTAJIApHU aXKPaTUI, MaXCYJIOT TaHHAPXUHU aHMKJIalia caphHu
KaMalTUpHIITa, XaTOJIMKHU MMacalTUPHUIITa Ba XU3MaT KYpCaTUIll MaIaHUSI TUHU
OILMPHUIIITA XU3MAT KUJIaIu.

TaaKuKOT HATHKAJTAPUHUHT KOPUil KujamHum. [Twmanap cudaruam
Ha30par KWIKILTa MYyJDKaJUIaHTaH yCyJulap Ba aBTOMATJIAIITUPUIITAH KypHiIMa
JIApHU UIIa0 YMKHUII aCOCHIA:



NWUTAJIApHU KecMacAaH WIMAaKYaHJIUTUHM aHukiam OVitmda «[lumanapHuHr
WIIAK MHUKIOPUHU aHMKJIAl yCyauw», «TUpUK mNuiianapaard WIak MHUKIOPUHU
aHukjam ycynm», «l[lunnagarn unak MHUKIOpPUHM aHUKJIAm ycynw», «Mnak
MUKJIOpPUHU TWUIA KOOMFUHUHT KATTUKJIWTH OViiMda aHMKIAIl — yCYIn»
V36exucron Pecniyonikacu MHTeIIEKTyan MyIK areHTIMTHHUHT 4 Ta HXTHPO
ra natent onuHran ( UZ TAP05164, 22.01.2016 i1.; UZIAP 05014, 19.01.2015 i.;
UZIAP 04905, 08.05.2014 ii.; UZIAP 04652, 15.01.2013 ii.). Mumab yukuiran
ycyuilap Ba yJapHM aMajira OIIMPYBYM KypwiIManap TONMIMPWIAETTaH
napTusjiapujia TUPUK MWUIAJapAard HWNaKk MUKIOPUHHM IOKOPUPOK aAHUKIUK]A
Viyan UMKOHUHM Oepras;

NWUIa MapTUSIApUAard HYKCOHJIM TWUIaNap YIYIIMHUA aHUKIam Oyinya
«Karra conumrupMa XaXKMIIMd NWUTATAPHUHT (HOU3 YAYIIMHU aHHUKIAIl YCYJIu»
V36exucron Pecry6mukacu VIHTeNneKTyan MynK areHTIMTMHHHT MXTHpOTa
nateHTH onmuran ( UZ TAP 05003, 05.12.2014 i.). Muuta® yukuiran ycyn Ba YHU
amajira OIIMPYBYM KypuiMa MNWUIAJIADHUHT cudar KypcaTKuujapura cajaouii
TabCHUp O3TYBUYM €TUJIMAraH Ba Kap NWUIAJAPHUHT NapTUsUIApUIard yiaylIIMHA
IOKOPUPOK Japakajia aHUKJIall IMKOHUHU OepraH;

UNaKkaM nuuianap cudar napaMeTpiapuHd  aHMKIam Oyinda wnoiad
YUKWITaH YyCylUlap Ba yhlap acocuaa sApaTWiraH KypuwiMaliap, THPHUK
NWUTAJIADHUHT  COJIMIITUPMA XAXKMUHU  Yo4alliuraH TakOMWUIAIITHPUIITaH
OTHU-1M acbobm, xamaa TUPUK NUUIAIAP UHNAKYAHIMKHU aHUKJIAUITHUHT TE3KOp
YCyAU KHILUIOK XY)KaJIUTWra, XKymuiaaad TOIIKEHT BWIOATHHMHI SIHruiyn bomn
nuitaxonacura (2011-2015 #it.) >xopuit kuinuaran (Kumnuiok Ba cyB XyKajauru
Ba3upauruHuHr 2016 ¥un 09 suBapgaru 02/35-26- COH MabllyMOTHOMAcCH).
TanKMKOT HATWXKaJApUHUHT SKOPUM  KWIMHUIIM — TOMIUIMPWIAETTaH MHJLIA
napTusUilapuja TUPUK MWUIATAPHUHT  cudar mnapaMmeTpiapuHu, KyMJiaJaH,
NUWJJIAJapHUHT  ypTadya XaKMH, XaXKMUW KAaTTUKJIUTH, ETWITaHJIUK Japa)xacu,
WIaKYaHJINTHU, €TWJIMaraH Ba KaTrTa COJMINTHpPMA Xakmra sra OynaraH (kap)
NWUTATAPHUAHT (POU3IHN YIyIIHHHA aHUKJIAIIra Xu3MaT KUJTaH.

TagKUKOT HATHKAJIAPUHMHT anipodauusicu. TagkukoT Hatvxanapu 14 ta
WIMUR-aMaInil aHKyMaHaap/a, skymnaaat, «[Ipobiemsr BHenpeHrs HHHOBA-
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IUOHHBIX WJCH, TEXHOJOTUM M TPOEKTOB B Mpou3BoAcTBO» (Kuzzax, 2010),
«muma® 4YuKapuIIHU MOJIEpHU3AIMS KWIMIL, TEXHUK Ba TEXHOJOTHK KalTa
KUXO3JIalll, WHHOBAUUsJIAp, WKTUCOAMM camMapaiu ycyulap Ba HOaHbaHAaBUI
eunmiiapy (Paprona, 2010), «Hayko€MKue TEXHOIOTUHU B XJIOMKOUYMUCTUTEIBHOM,

TEKCTUJIbHOM, JIETKOM MPOMBIIUIEHHOCTAX M TMOJUrPAPUYECKOM MPOU3BOIICTBEY
(Tomxent, 2010, 2011), «Y36eKHCTOHA SHTHII CAHOATHH WHHOBALMSIAP ACOCHIA
PUBOXKJIIAHTUPUITHUHT gom3apd wmacanamapu» (Tomkent, 2012), «Texnuka Ba
TEXHOJIOTUSJIADHA ~ MOAEPHU3ALMSATIANl  [APOUTUAA UKTUIOPIA  ENUIAPHUHT
WHHOBAIIMOH Fosutapu Ba wunuianMmanapu» (Tomkent, 2013), «®aH, TabauM Ba
UIad YMKapUIl UHTETPpalMsIIANlYBH IAPOUTH]Ia UHHOBAIIMOH TEXHOJIOTUsIap

HUHT non3apd myammonapu» (Tomkent, 2013), «TexHuka Ba TEXHONOTHUSIAPHU



MOJEpHU3ALMSIAII APOUTHAA UKTUIAOPIN EINUIAPHUHT MHHOBAIIMOH FOSJIapu Ba
unutanmanapm» (Tomkent, 2015), XLVI MexayHapoaHas HaydHO-IpaKTUYECKast
koH(pepenusi «Hayunas muckyccusi: BOMpOCHl TexHHUeckux Hayk» (Mockaa,
2016), IX MexnayHaponHas Hay4qHO-TIpAaKTUUYECKash KOH(PEPEHINS «AKTyallbHbBIE
npobnembl Hayku XXI Beka» (Mocksa, 2016) maB3ynmapugaru pecnyOnuka Ba
XaJIKapo WIMHUK-aMajuil KoHpepeHusIapaa Mabpy3a KYypuHUIIKaa 0aéH 3THIIraH
XxamJa anpoOarusijiad YTKa3uiaraH.

TagKuKOT HATHXKAJAPUHUHT JbJOH KWJIMHMIIM. [[uccepranus MaB3ycu
Oyiinua s>xamu 32 Ta WIMHA WM YON OJTWIraH, NIyJlapiaH, V36exucTon
Pecnybonukacu Onuii arrectanusi KOMUCCUSACUHUHT JOKTOPJIMK JHUCCEepTalUsIapu
acOCHM WIMHUHN HATWKAJIAPWHM YOIl 3TUII TaBCUS ITWITAH WIMHM Hampiapaa 8 ta
MakoJia pecrmyOiuKa >KypHajUlapAa Hallp 3TUITaH. 5 Ta UXTUpOTa maTeHT Ba 1 Ta
doitmanu Mozenra NATEHT OJWHTaH, 3 Ta KOMIIBIOTEp JacTypu pyihxariaH
YTKa3WJIraH.

JluccepTalusIHUHT TY3WIHINKA Ba XakMU. Jluccepranus TapKuOW KUPHIIL,
Ooemra 000, Xxynoca, (doimamaHwiIraH amabuémiap pyHxard Ba WJIOBaJapAaH
noopar. JluccepranussHuHT XaxmMu 181 O€THH TaITKWII ATraH.

JIMCCEPTAIIUSIHUHT ACOCHUI MASMYHU

Kupum xucmuma yTkazuiarad TaIKUKOTIAPHUHT JOJ3apOiIurd Ba 3apyparu
acoCllaHTaH, TAJKUKOTHUHT Makcaaud Ba Basudamapu, oObEKT Ba MpeaMeTIapu
TaBcu(IaHraH, pecnyonuka (aH Ba TEXHOJOTHUSIIAPU PUBOKIAHUILIMHUHT YCTYBOP
WYHAIMIUIAPUra MOCJIUIM KYpPCAaTWITaH, TAJAKUKOTHUHI WJIMHWH SHTUAJIATH Ba
amaiauil HaTvKallapu 0aéH KWIMHTAH, OJJMHTaH HaTHXKAJTapHUHT WIMHM Ba amaluii
axaMuaTd 0o4ubd OepuiraH, TAAKUKOT HATWIKATAPUHU aMaIHETra KOPHA KWJIHIIL,
Hallp OTWITaH WOUIAp Ba JAUCCEpPTAlMs TY3WIUINM Oyiinya MabIyMOTIap
KEJTUPUIITaH.

Huccepranmsanar  «Anmakan nwiianap  cudgar KypCaTKUYJIAPUHU
AaHUKJAl MYAaMMOCHHHHI XOJAaTH Ba TEeXHHUK acocjapu» 1e0 HOMIIaHTaH
OupuHun 600Maa THpUK TWIanap cudaruHu Oaxonamr MyamMMOCH Ba HWIAKIHU
nuutanap cudar KypcaTKUYIapWHH aHUKJIAm Oyiinda agabuér MabiyMoTIapu
Ypranuirad, Xamja UIakid nuuianap cupaTuHU HAa30paT KWIUII YCYJUITAPUHUHT
TacHU(Y Ba BOCUTAIAPU KEITHPHUIITAH.

11

Kyiiunran makcaara MyBO(GUK Hazapuil Ba SKCIIEPUMEHTANl HaTHKaJlapHU
TaxJIWI TaxJIWJI KWIHII acoCHJa TaJAKUKOTHUHI acoCHMil Makcaj Ba Basudanapu
IAKJJITAHTUPUJITaH.

HuccepranusHuar «Anakam NWLIAJAPHUHT cHpaT napamMeTpiapuHH
HA30paT KUJIMII YCY/UIAPDUHU UILJIA0 YMKHID) 1e0 HOMJIAaHTaH UKKUHYK 000uaa
UTAKIIA TWUIAIap KOOUFUHUHT KaTTUKIUTH OYiinya yJapHUHT cuaTuHU Ha30patr
KWINMIIHUHT SHTU yCYJUIAPU aCOCIJIAHTaH.

[Munnanap napTUsIIApUHUHT TEXHUK-UKTUCOIUNA KYPCAaTKUUMHU Oaxoait
JUraH napaMeTrpiiapiad oOupu OYiaraH, NWIIATAPHUHT XaXKMHUH KATTUKIUTHHU



aHUKJIAIT TEXHOJIOTUSICH UIIA0 YMKUITaH. XKMHUM KATTUKIUK KOAPUIIMEHTUHH
aHUKJIall Y4yH MabiIyM maccainu (MacanaH, m=3kr) Tupuk muuianap OTU-1M
acO0OMHUHT YmuoB rumuHApuTa conuHaan, ®TU-1M ac600MHUHT TEXHUK
MacropTura Moc paBuiiaa | MuHyTra BUOPOCTEH I MIITa TYIIUpHiIaad. Bupocreny
TYXTaraHjaH CYHTI WJUIajap KaTIaMUHUHT OanaHauru H aHuKIIaHa iy Ba MabIiyM
Maccaliy 10K OuiaH nusutaiap 60cuino, muuianap XaxMuid KaTTUKIUK Kodppuim
EHTHU KyHuJaru SMIUPUK GopMysia OpKaId XucoOIaHaIH:

K
A
Mg

=(1)

Oy epna M — 10k maccacu, g- 3pKUH TyIlIui te3nanuu, Ah=H-H,, H v H;—Moc
paBunga OTU-1M acO0OMHUHT YIYOB HMWIMHAPHAATH MHIUIANAp KaTJaMUHUHT
CUKHIITa4ya Ba yHJaH KeMHMHTH OaJlaHIJIUTH.

[lunna eTumTupyBuMiapAaH KaOynl KWIMHAETraH TUPUK MHUIAJIADHUHT
acocuil Ba OObEKTHMB cudar KypcaTKMWIapuJiaH OUPH HIMAKYAHJIMK XHCOOIaHUO,
MUJUTa KypTUHU OOKUIII MIApOUTTa OOFINK OYaau.

Tupuk nuiIamapHu KECMACIaH UMTAKYAHIUTUHA AaHUKJIAITHUHT YCYIUIApH
AnU1ad YUKWIIN:

1-ycyn. Iummanap KOOMFUHUHT KaTTUKIUTH Oyinya MIaKJYaHIUKHU aHUKJIal
yCyJIl NOWUla HaMyHaJapuHH a@XpaTull, YyJIapHU BEpPTHUKAI sYeHKajgapra
KOUJAIITUPHUIL, sSYCHKamapra CyB TYJIUPHUIN Ba OOIUIAHFUY XaKMHH aHUKJIAII,
cyHrpa nuiangap OonutaHFud XaXMUHH 5-10% kamalryH4a CHKHUII Ba YHra MOC
KeJraH 6ocuM P aHMKJIANIAaH Ba MULiajgap unakdauiauru /1] kyiugaru MaTeMaTuk

GOFIAaHMII OpKamu xucoOmamman mbopar [11; V3P uxrupora marenr UZ IAP
04905]:

HI=k-p+6(2)

Oy epaa x —muuIagap HaBura OOFJIMK OYJIraH MporopIruoHauIuK KodQPUIIUEHTH; 6
— 03011 XaJ; p —mmanap xaxmMuau 5 — 10% xkaMalTHpHUII yIyH JT03UM OYyIraH
OpTHKYA OOCHUM.

[Munmmanapau cukmin opkaiu aedopmarius xapaéHu GoToce3rup dKpaHra
COSUTApHU MPOEKIUS KWIKII OPKAJIM Ha30paT KUJIUHAIM.

2-ycyn. [unnanap vnakdyaHIUTHHA aHUKJIAIT YCYJIU IIyHIaH HOOpaTKH,
VII90B MUIMHAPUTA COJIMHTAH MUJUIAJIap BUOPOCTEH A TeOpaHTUPUIIAAN, KSUIH
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YIgant aHUKJIUTHHEA OIUPHII Ba UTMTAKYaHJIMKKA MMAJITaIap KOOUFH KaTUHIMTHHUHT
TabCUpUHU XucobOra omum yuyH 10-20 kxr maccanmm fokmap OwiiaH Oocwiiany,
OaJlaHTUK VIIYOBYM JaTYMK EpaaMuia MuUlaiap KamiamMu Yprada OanaHIjIuru



y3rapumm H-AA xommbroTepra y3aTwiagy Ba TUPUK MUJUIAJAPHUHT UNAKYaHIUTU
KyHuaru sMmrnepuk gpopmyina opkanu xucoonanamau [12; V3P uxtupora narent UZ
IAP 05014]:

11 + A4
= K-«(H - Ar) ~ (3) Oy epna H —TteOpartuiian KEWUHIY NHLIaap KaTiaMu

Oananuru, Ah — nwutaiap KarjaaMud OajaHJIUTUHUHT KOOWKJIAp CUKWUJITaHAaH
KeWHHru y3rapumu; A-—o3on xaa; K- 1okiap maccacura Ba NWUIajiap HaBUTa
OOFNIUK OYJNraH Ty3aTHIL
K03(pPHUIHEHTH.

3-ycyn. Ilunnanap WMakdyaHIWTHHU QHUKIANl YCYAW MHJUTAJIAPHU IMIIAHID
WIWIIra OKOMjami, Tanad ATWITaH Japaxaradya BuUOpocTeHIa TeOpartud
KOUJAIITUPHIIl Ba WMAKYAHIMKHUA Kydumaru Qopmyna opKaaud XucoOmamaaH
u6opar [9; V3P uxtupora narent UZ IAP 04652]:

0

p

100%, (4)
cp
” v
kf
Oynna H,- ac000 UMIMHAPHIa TYJIIMPUITaH IHIUIATAPHUHT YpTada OanaHIIury;
m — ac000 MUIMHAPUAArY TuiuTanap maccacu; K —ty3aTuin ko3 OUIMeHTH.
Ty3zarum ko duimentu K ucranrad TyT UNIaK KypTH YUyH yimyamiapu Oyiinda
(dhapK1aHyBUM NMWLIAJAPHUHT ypTada XakmMu Ba K k03 OUITMEHTHH OOFJIaHUII
IpagupOBKa TYFPU YM3UFH EpaMuia TOTTHIIATH.
4-ycyn. Kabyn myHKTIapura TONIIUPWITAH TUPUK MAJUIAIAP MapTUsIapUIaH
uxtu€puii pasumiaa n (10<n<20 ) gona nedopmanusuiaHMaral nuiajgap TaHiad
ONMHUO, ynapiaH, Oup JOHAJaH KaTTa VKU WYHAJIUIINAA MEXaHUK TabCUP ATHUII
opkam cukuiaaau. [lyHman CYHT WKKWTaA 33WITaH KyTOJIap OpacHard SHT KHYHUK
y3yHIHMK {; ym4aHagau Ba Xap Oup NMWUIAHUHT WUITAKYAHIIUTH KyWHJIard 3MIUPHUK
dbopmyia opkanu anukaananu [13; V3P uxrupora narent UZ IAP 05164]:

delU(S)

+ + 01
100%



Oy epaa k- nmutanap HaBura O0FJIMK OYiraH Ty3aTuil ko3puiuentu; F' — Mabiym
KaTTAIHUKIATU Ky, d- NWUIAHUHT ypTada quaMeTpu; { - TIUIaHUHT KaTTa YKu
OVitnya OoNIaHFuy y3yHIUry; £; — F Ky4 TabCUpUa MUUTAHUHT HKKHUTA 33HITaH
KyTOIap opacuaaru HT KHYUK y3YHIIHK.

Tupuk nmuutanap NapTHsUIAPUHUHT UTIAKYAHIUTH N TAJUTAHUHT YIT9aHTaH
UIMAaKYaHJIUTHHA YpTadya KAMMAaTH TOIHII OPKAJTM aHUKJIaHAIU:

>

1

n

1l

==1(6) i

5-ycyn. 8 Tagan 10 Taraya Oyiran nujuia HaMyHajlapu AMamMeTpu OVitnda Moc
KEJIyBUH YIIYOB LIWIMHIPUTA YCTMA-yCT KOWIAIITUPUIIAIN, [TUJUIAIap Maxcyc
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Tarmury OYJraH KOMKOK OwjaH €mwmiaav, muiajap KaTIaMUHUHT OanaHanura H
aHUKJAHUO, WNaKYaHJIMKKa KOOWFUHUHT KaJWHJIUTUHM XUCOOTa OJIUII Y4YyH
nuianap P rox Ounan paedopmanusuianaan OallaHAJIUTHHUHAT V3rapumu Al
KOMIThIOTEPTa y3aTuiaaau. THUPHUK MIIATAPHUHT WITAKIAHINTH KyWHIard SMITHPUK
dbopmyrna Epnamuia aHUKTaAHAIN:

PHIIK
A

=.,(’7)

Oy epma p — MaxCyC TamUK OuWjaH IOKHUHT Ba KONKOKHUHI OWprajaukaaru
orupiurd, Herotonmapna Vmawanaau; H — mumanmap KarJgaMUHUHT CHKHUINTAYa
Oynran OouuianFuy OanaHUru;, As — muUIaTap KaTJIaAMUHUHT OajlaHJIUTUHUHT
aedopmanmsaan KeiuHru y3rapumu; K — Ty3arum koaddunuent, %/ H mapna
ya4aHaau.

Tupuk MwUIaJapHUHT eTWITAHJIWK JapakaCMHU Oaxonamiga aHUKIUKHU
OIIMPUIII YyYyH KOOWFUHUHI KATTUKJIUTH OyiWYa MNWIIAJapHUHT eTUJITaH
JapakKaCHHH aHHUKJIAII YCYIIH MIIA0 YAKUIIH.

[Tunmamap 6up qOHAMAH TUaMETpUTra MOC KETyBYM BEPTHKAN XOJIaTaaru
VIT4OB MUIUHAPUTA KOUTATUPUIIAIN Ba KOOUF KAIMHINTHHU XHCOOTa OJHII YIYH
nmuiia 10 H orupnukaaru 1ok 6uinan 6ocuinaay, TUIaHUHT AedopMalusuIaHTyHua
Ba YHJAaH KCHUHTH OajaHUIMTH YIT4aHuO, THPUK MHLIAJaPHUHT STUITAHIINK
Japakacu KyWHIara SMIUpHUK HOpMyIIa OpKaau aHUKIaHAIH:

Kh
A



-100%
2> (8)
C
A
oy epnalAh,, Al - moc paBuina eTHaraH Ba Yr4aHaéTraH MHIa KOOMFUHMHT
CHUKHMIIIAAH KEMUHTH OalaHUIMTH, MM.

[Munnanap KOOMFUHUHT KQJIMHIWTY acOCUi cudat Kypcarkuuiapuaa oupu
XycoOJIaHaIn.

Taxknmud orunran nwula KOOUFMHMHT KAJWHJIWTHHUA — aHMKJIAIl  yCYIH
KOOUFHUHT KATTHKJUTUTA acocjiaHraH Oynau0, axparu® OJWHraH MHlia
HaMyHaJapuHU JHAMEeTpH OVinda MOC KeTyBUM MWJIWHIP WIUINTa COJWHAIH,
nuuTasiap KAaTIaMUHUHT OallaHUINTH aHWKJIAHUO, MabiyMm P ofupmukparu 1ok
Ownan ndopManmsiIaHagd, THPHK MULIadap KOOMFUHUHT KaJIWMHJIUTH KyWuJard
MaTeMaTuK OOFJIaHuII EpAamMuIa XUCOOIaHa IN:

p

Tk+

. (9)
A h

OyHna k — Ty3atuil ko3 duumentu; P — 1ok orupauru, Herotonnapaa ynuanany;
Ah — nunnanap ycTyHu OalaHSIMruHu AehOpMalMsIIaH KEMUHTH Y3rapulliv; 6 —
0307 XaJ.

MabnymMkn nuija KOOMFUHUHT 3UYIUTH cudar xapakrepucTukacu Oyiauo,
NWJIA UMTMHUHT Y3YHJIUTH Ba YHUHT SIUMWIMIIMHU aHUKJIAN1a KaTTa axaMusaT Kaco
ATa/IH.
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[Tra KOOMFUHYHT 3WYIMTHHHA aHUKJTAITHUHAT TaKJIA( STHITaH yCyau
Kylnaaruaan ubopar:
[Trmma KOOUFUHUHT 103aCHHU THJUIA XQKMH OPKaJIn

obor
VoS = K * (10)
OOFJIAHMIIIJIAH TOTHII MYMKHH.

Oy epma x —TPOMOPIUOHAUIUK KodhdumeHTn O0ynub, muiianap HaBUTa
kKapab 0,25 (xarta mwuianap yuyH)aaH 3,5 (KMYMK MUaigap ydyH)raya Kuiimarra
ara Oynaau.

Wxtuépuii muiuta HaBU y49yH TWUIAa KOOMFUHUHT mMaccacu M, ;,, HA Typiauda
ymuaMaarda nwolanap XaKMHUHUHT ypTrada KHMMAaTH Ba MWIIA KOOWMFUHHWHT
MaCCaCHHHM VyiYall OpKaldW YM3WITaH TPaadpoBKa TYFPU YH3WUFH EpaaMuia



aHuKIam MyMKuH. [Tumna KOOMFUHUHT KaJWHIIWTH dca Takiaud IOKOpHUIa dTUITaH
yCyn €paaMuia TOMUIAIHN.

[Munna xoOuruHUHT Maccacu M,;,, Kanunauru I’ Ba KOOMK I03aCUHM Ouira
X0J171a TWJI1a KOOMFUHUHT 3UWINTUHY KyHujaaru opmysa opKaid XucoOaHaIu:

M Mo60 ( ) 00071 KOK 000]1 KOK
1

P

MfVSkV
TN VST

obon
obon

oy epna M ;,,- TU1a KOOUFUHUHT MaccacH; S, ;,,~ MLJ1a KOOUFUHUHT H03aCH;
T- nunna KOOMFUHUHT KaJTWHITUTH.

[yngatt kuiaub, XOM HWIAKHUHT cudar mapaMeTpuHH aHUKJIAIIa MYyXUM
axaMmusTra sra OynaraH, nusutajiap KOOUFUHUHT KAaTTUKIUTU OYiin4ya NUJUIaIapHUHT
cudar KypcarkuuiapuaaH eTHITAHIUK Japakacu, MIa KOOUFUHUHT KaJIWHIUTH
Ba 3WWINTMHU AaHUKJAIl YCy/Ulapd Ba MaTeMaTWK MOJEJUIapU acoCliaHIud Ba
TaKIUu STUIIIH.

Huccepraumsuunr «luiasapHuar cuar KypcaTKUY/JIApUHHM Ha3opar
Ba TaxXJMJ KHJIHMII BOCHUTAJIAPUHU Ba JACTYPJAPMHHM HILIA0 YMKUID> 10
HOMJIAHTaH YYWHYHM 000M WIUIa0 YUKWITaH KypuiaMmaniap Ba yjiap OpKaJd WIAKIU
MWJUTAIAPHUHT cU(aT KYpCcaTKUUJIapUHU aHUKJIAIT HaTHKaJapUHUHT TaxJIuira
OaruIIUTaHTaH.

VIMOB MAMIIMHUHI KOHCTPYKLMSCHIa Y3rapTUPHIN KHPUTHII Ba aeMdep
UM OWJIaH TabMUHIIAII XUCOOWTA FOKOPHUPOK YIIJaIl aHWKJIUTHATA 3ra OyiaraH
Mypakka0 IIaKJIJard S>KAUCMIAPHUHT XKMUHHU aHUKJIANl KypUiIMacu HILiad
gk [14; V3P dorinanu monenu mareHTu UZ FAP 00862].

I-pacmpaa kenTupuiaran Kypwima | Tammkaas, 2 yCTyHIapJaH, 3 rpaaupoB
KaJIaHTaH IMInIla TpyokaaaH, 4 Ba 5 OUp XU XKMIIM UKKUTA UINIIJIaH,
OupuHUKCH AeMIdep UIUIIN, UKKUHUYKUCH 3ca YI40B uanuinu 6ynuo, y numdoBka
KWIMHTaH MaxkaMm Oup-Oupura 6 KucKud OmIaH €nuiaaurad MKKH KUCMIaH
noopat. TpyOkanu aemndep UANIIN Ba YIUOB HWIUHAPU 9 IIIAHT OPKAJIU
OupnamTupuiarad. Mypakka0 MIakigard XKUCMIapHHU XaXMU T'paJupOBKajJaHTaH
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TpyOKkanaru cyrokiauk (90% cys Ba 10% MeTu cnupTH) cCaxTUra MOC KeJiraH
OYIMMHU OpKaIu aHUKJIAHAH.

Mypakka0® makiagard SKUCMJIApHU XaKMUHU aHUKJIAIl y4yH HILIIa0
YUKWITaH KypuiMa NWUIAJAPHUHI XKMHHU IOKOPU AHUKIMKIA TE3 aHUKJIALI
UMKOHUHU Oepaau. by Tupuk mnwuianap Tal€prallHUHT KUCKa MaBCyMHUJA
TommuupuiaéTran NWuUlajgap  NapTUsilapuia WINaKYaHIUKHE — XHcoOmaiiaa
UIUIATHIAUIal Ty3aTUIl KO3((UIMEHTUHU aHUKJIAlla MyXUM axamMusaT KacO



STa/IH.

Nmmad YukwiraH KypWIMaHUHT HHCOWH XaTONWId TpagrpOBKajaHTaH
muma TPpyOKaHWHT JUaMETpPH Ba YHIArd InKajga OYJIMMJIApUHUHT KAHWMAaTHra
6ormuk 6ymuo, 0,17% ra TeHr.

TonmmupunaéTran NWuIagap MapTHsUIapUaa THPUK TDianap cudarura
TabCUp OTYBUM C€TUJIMAaraH Ba KaTTa COJUINTHPMA XKMIIM MMHJUTAJIAPHUHT
yAYIIUHA Oaxonaml Muilajiap HIIaKYaHIMTHHA aHUKJIAIla Ba YPYFIUK yUyH
NDIAIAPHA QKPaTUIIIa MyXUM Basudanapaan Oupu XxucoOmaHaIu.

— ) 1

1-pacMm. Mypakkad makJiaru ;)KUCMHMHI Xa:KMUHU AaHUKJIAII YYyH KypHJaMma:
1-Taruk; 2-ycTyHaap; 3-rpagyMpoBKAJAHIaH IIMIIA TPYOKa; 4-yi4oB uanumm; S-nemmndgep
WIMIIN; 6- KUCKUY; 7-muma Tpyoka; 8- 0eru; 9- miiactMac HUIAHL

16



[THEH
Lilighs

T

itly
[} Tt

L

2-pacm. ETHiiMaran Ba KarTa COTHIITHPMA Xa:KMJIM NHLIAJAPHUHT (OU3TH YJIYIIMHH
aHUKJAII KypuwiMacu: 1-kacera; 2-épyrink Mman06an; 3-onTuk (poToanoaJIM MATPUIIA;
4-maxcyc KypujiaMa; S-KoMIboTep.

Tupuk mnmmIa mapTUsIapua €THJIMaraH Ba KaTrTa COJUINTHPMA XaXKMITH
MWUTATApHUHT (QOW3NU yAYIMIMHA aHWKJIANl YYyH WINUIa0 YUKWITAaH yCiayO0 Ba
KypHJIMa I0KOPH aHUKIHKIA YIdamHy TabMuHnaiian (2-pacm) [10; V3 P uxrupora
nateHT UZ TAP 05003]. ETunmaran Ba KaTTa COJMIITHPMA XaKMJIA MUJLTAJIAPHUHT
dbouznu  yIymIMHU  aHUKJAIl  YCJIyOW: TONMIIUPUIAETTaH TUPUK  MHJIIA
naptusiapugad (20 nwuia) HamyHanap axparu® OJMHAIM Ba Kacerajapra
KOUNAIITUPUINO, MUUTAIAPHUHT CYIOKJIHMKIA Xap Xwi OoTtummaaH (onganaHu
naau. [TunnanapHUHT CyB ycTUIard BepTukai kecumiapu B ¢porocesrup (APS-C
ontuk (OTOAMOJ MaTpuIlaiap) SKpaHra MpOeKIMsuIaHaau. Maxcyc Kypuima
OpKajdu MabIyMOTIap KOMIIbIOTEpPra y3aTWiaJu Ba YyJAapHUHT (DOU3IU YIyIIU
(n/N)-100% wudona Epmamuma xucobOmanaau. by MabIyMOoT acocwma THPHK
MWUTAIADHUHT WIAKYaHIUTH WIUIA0 YUKWITaH KOMITBIOTEp JacTypu €paamuia
xucoobmanaau. [15; Ilporpamma mist D9BM Ne DGU 03211, 16; Ilporpamma st
OBM Ne DGU 02581, 17; IIporpamma miist 9BM Ne DGU 02283].

ETunMaran Ba KaTTa COJMINTHUPMA XXMM NWIIAJApHUHT  (HOU3IH
VAYIMIMHA aHUKJIANl y49yH WIUIa0 YUKWITaH KypPWIMAHWUHT HUCOWN XaTOJIUTHU
CYIOKJIMK/Ia MWIIAJapHUHT OOTHIIMHHM aHUKJANIAArd XaTOJWK Ba MUJUIAJIADHUHT
CYIOKJIUK YCTHUJArW BEpPTUKAJ KECHMHHH ONTHUK (OTOAMOMIM MaTpHuliagap
EpmaMuia aHuKIam ovran 0oFauK 0yimo, 1% man ommaiau.

[IummapHUHT WUIMAKYaHIUTH TUJUIA €TUIITUPYBYMIAPAAH KaOyn KUIMHAETraH
TUPUK TWUIAJAPHUHT CU(ATUHU XapaKTEPJIOBYM aCOCHUI Ba OOBEKTHB OEITUCH
xucoOnmanaau. TonmmpunaéTrad nujuia MapTUssIapuiard MUUTAIAPHUHT XaKUKHMA
WIIaK MAaCCaCHHHU, CTWITAHJIUK JapaKaCuHU, MUUIaiap KOOUFUHUHT KQJIMHIIUTY Ba
SUYJIUTHHN KOOMFUHWHT KATTHKJIUTH OYViuda aHUKPOK YiIdant WMKOHUHU OepyBUU
y4Ta BapUAHT YCYJIH, KypUIMacu Ba KOMITbIOTEP ACTypH UILIA0 YUKHIIIH.
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1 Bapuant. [lunnamap napTUsUIapuard HMNAKYaHIMKHU IOKOpH Jlapaxka
QHUKJIMKJAa TWUla KOOMFUHMHT KAaTTUKJIMITA OVHHWYa aHUKJIAll YCYyJId Ba
KypuiaMacy uiwia6 yukwiny (3-pacsm) [11; V3P uxrupora narent UZ TAP 04905].

Kyiinnran Makcaara Kyduaaruda spuinniaan: nuia (macanas, 20 ta nuiuia)
HaAMyHaJapu axpatud ONMHMUO, Kacerara >SKOWIAIITUPWIAAM Ba MNUJUIAIAp
IUCTUILIaHTaH cyB €paamuaa 5%-10% rada cukunaau.

[Mumnanap KOOMFUHUHT KATTUKJIUTK OYViWYa WNAKYaHJIMKHUA aHUKJIAIl Y4yH
TaKm(p OSTWITaH KypPWIMAHWHT HHCOWA XaTOJWTH INKaiagap OYJIWMUHUHT
KHiiMaTu, TrpaAupoBKaJiaHraH muma  TpyOkanunr  guametrpu  (0,17%),
unuiatuiaaétran MaHoMeTpHuHr Ymvam Xatonuru (0,1%) OunaH aHUK/IaHAIUd Ba
0,2% nan ommMamgu.

Tonmmpunaérran nwaizap napTusiapuaard unakdawivk (2) ¢opmyna
opkaymm xucobmanaau. Taxkmmd stunran ycynga « K» Ba «8» xodddurueHTiap
MUJUIa HaBUra OOFMHK OYnuO, kuuuk kBagpariap ycymu owrtad (K = 0,00139 %/
[la, 6 =2,26 % )anuxnanau. TerparuOpua— 3 HaBIM NUUIANAp y4yH KyHUIary:
mr = 0,00139 %/ IMla-P + 2,26 % (13) xypuHMIIIard sMIUpuKk Qopmyia
KOMITBIOTEpPTa KUPUTHO, Xap OWp Mwnia TONIIUPYBYM YUYYH allOXHIa THPHK
NWUIAJIAD UNAKYAHJIUTK aHUKIaHaau. SHruityn bom mnwutaxoHacuaa THPHK
MUJUIajiap UMAaKYaHJIUTUHA KECUI yCysid OWlaH aHWKJIAHTaH KuiiMaTura HucOaraH
Takau@ STWITaH yCcysl OpKaJIM aHuKamaaru Hucoui xaronuru 0,11% Hu Tamkun
stau. Illynpait kunuO, unmad YUKWIraH ycysl Ba KypwiMa THUPUK MHIUIANAp
UNAKYaHJIUTUHU  YJIapPHUHT  OOEKTMB  KYpcaTKM4M  OYIMHII  KOOMFUHUHT
KATTUKJIUTU OY¥r4ya aHUKJIAIl XUcoOura yimJanl aHUKJIWTHHY SIXIITUJIal UMKOHUHU
oepanu.

8 [ ] e

3-pacm. [Ininanap KOOMFUHUHT KATTHKJIUTY 0YiiH4a MIAKYAHIUKHA AaHUKJIALI
Kypwimacu: 1-kacera; 2- rpaiyMpoOBKaJIaHIaH IIMIIA TPyOka; 3-muma narpyoka;



S5-nemndep naumm; 6-nacTMac NUIAHT; 7-KONKOK; 8, 10, 11, 12 - kpanuaap; 9-yaruoBian
Kk0,10a; 13-nopmens; 14-nuaunap; 15-manomerp.
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4-pacm. Tupuk nuiagnap KOOMFUHUHI KATTUKJIUTY 0YHM4Ya MIAKYAHIUKHA
aHuKJIal KypuiMacu: 1-TeKmmpuiaaéTrad nujuia; 2-cronop; 3,8-unankarop; 4-crep:keHb;
S-mapoo0pa3Hble HAKOHEYHMKH; 6-puuar; 7-ropusoHTaj miaargopma; 9-guaamomerp; 10-
KOMIIbIOTEP.

2-papuant. Ilumia KOOMFUHWHT KaJWHJIWTH Ba STUIYBUYAHJIUTHHH XucoOra
onn0, TOMIUPIIAETTaH MIJIJIA MAPTUSIIAPUIArd XaKUKANA UTIaK MUKJIOPUHH MHJIIA
KOOMFUHUHT KATTUKJIMIK OYiinya aHUKJAIl YYyH Kypuima unuiad gyukuiras [13;
[TatenT Ha n306perenue PY3 UZ TAP 05164].

4-pacMJia TUPUK MUJUIAJIADHUHT KATTUKIUTH OYVinya UaK4aHIuKHU
AHHKJIAI KypUIMAaCH KEJITUPUIITaH.

[Innnanap WMIIaKYaHIWTH KyMuJaruda aHuKJIaHagu: 71 TOHA HABJIM MHAJIIAIAp
uxTu€puil  paBuma TaHiaabd onuHUO, HaBOaTMa-HaBOAT MINYM KaMmepara
KOWJIAIITUPUIIAM Ba XapakaTiaHyBYM CcTomopiap OuiaH aedopManusiiaHaIn
Vigamr HaTikamapu KOMIIBIOTEpra y3aTHJIAM Ba UNakdamimuk (5) dopmya
Oyiinua XucoOIanau.

Tupuk mwmaTapHUAT KOOMFUHUHT KATTUKIUTH OVin4a WNaKIaHIUKHU
aHUKJAIl Y4YyH Takiaud OSTUIraH KypWIMAHUHT HUCOMH XaTOJIUTH MNUJUIaiap
OWAMETPUHM aHUKJIANIAA WIUIATUIAJATaH WHIAUKATOPIAPHUHT YI4all XaTOJWTrd
(0,01mm) Ba muaamomerpHuHr ymuam xatoiuru (0,1H) Owman Gornuk Oynumo,
0,1%naH ommaiiam.

Taxnud >Trran ycyn 0yinda THpUK NUUTATAPHUHT UTAKYaHIUTUHA
AHUKJIAIHUHT ypTada KBAIPATUK XaTOJUTH 0,562% HU TAIIKWI 3TIHU. 3 BapUAHT.
[Tunna kaOyn myHKTIIapUa Ba YPYFUMIMK 3aBOUIApUIA TUPUK THILIATAPHU KaOyT
KWIHII J)Kapa€Huia TUUTAIADHUHT XaKUKU UTAKYaHJIUTH Ba €TUJITaHINK



Japa)xacMHH 0axoJallja aHUKJIMK JapakaCUHU OLIMPUIL MyXUM Macananapia
xucoOnmanaau. Nmnad yukuira ycys Ba KypuiIMaHUHT MaKCaad THPUK
NWUTATapHU €THUITaHIIMK apakaCHHU Ba UIMMAKYAHIUTUHYU I
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KOOMFUHUHT KaTTUKJIUTH OYirua KOOMK KaJMHJIUTH XUcoOura yyanl aHUKJIUTHHH
OILLIMPUIIIAH UOOPAT.

Kyiiunran Makcaara Kyidujgarnua Spyilniajn: MablyM NapTysiaryd nuuiagap
auamMeTpu Oyilmya MOC KeJyBYM YIIUOB IMJIMHIAPUTa yCTMa-ycT § Ta 1oHajaH 15 ta
JOHarava >xoimamrupuianu (5-pacm). Maxcyc TaruKIA KOMKOK OwWiaH Enuianu,
nuuianap KaniaMuHUHT Oananmuru H aHukimaHagm Ba HWMaKYaHIMKKA KOOWMK
KUIMHIUTH TabCUPUHM OWJIUII YYyH NOWUIadap MabiyM P orupnuk Ouman
cukwiaan Ba (7) dopmyna Epmamuga THUPUK NWUIATAPHUHT UMAKYaHIUTH
XucoOlaHaIu.

Nmna® yukuwiraH KypuJIMaHUHT HUCOMM XaToNWrd NWUTajap KaTiaMmu
OIaHITUTUHY  VYalljga HIUIATWIAETraH WHIMKATOPHUHT XaTOJIMTA Ba YITYOB
HWJIWHIPUHUAT JuaMeTpu OujiaH OoryMK Oynub6, WHaukarop mIKagaCHHUHT
abcomor xaronura 0,01MM, YT40B MUIMHAPUHUHT AuaMeTpu 20 MM Ba IHILIaIap
KaTiamMuHUHT Yprada Oanmanymmru 300 mM. [lunnamapHuUHT YII9OB NUIUHAPUIATH
BEpPTHKAJ XOJIaTJAaH OFMINM HaTWKacuJa JUAMETPUHHHI KamMaluM XucoOura
KypuJIMaHuHT HUcOuM xaronuru 0,3% naH ommaiam.

Taxnud >Triran ycyn OusiaH aHUKJIAHTaH TUPUK MWUIAJApHUHT UITaK4aH
JIUTH KECUII OPKAJIM AaHUKJIAHTaH UITAKYaHJIMK KMIMaTura sKuH 3KaHJINIY Ba
TUPUK NMUJUTAIAP UTTAKYAHIUTUHUHT YpTada adcomoT kBaaparuk xatoiauru 0,098%
ra TeHIJIUTU KYpcaTuiraH.
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5-pacm. Tupuk nuuIaJap HNAKYAHJINTH BA €eTWITAHIUK 1apaskacuHU
KOOMFUHMHI KAJIMHJIMTMHU XHCOOMTa 0JITAH XO0J1/1a aHUKJIAII KypuiaMacu: 1-yi14oB
OMJIHHAPH; 2-TeKIIHPUIAETIaH MHILIANap; 3-KONKOK; 4- Maxcyc TarjIMK; S- 0K;
6-0an1aHAJIMK JaTYNTH; 7- KOMIIBIOTEP.
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6-pacm. Typii HaBIArH THPMK NWLIAJAP MIAKYAHIMTHHE KOOMFUHUHT
KATTUKJIUTUTa OOFJIaHUIIM rpadury.

Typnau HaBAM TUPUK TWUIAIap KOOWFM KATTUKIWTH Ba HMITAKYAHIUTHHUHT
opacuaaru OofmaHuin 6-pacmaa Kentupwirad. I'paduknan KYpuHUO TypUOIUKH,
TYpJIM HaBIM NWLIAJap WINAKYAHJIUTH YIAPHUHT KOOMFUHUHT KAaTTUKIUTHA OPTHUILU
Owmnan opTuO Gopaau.

Typaun HaBgaru TUPUK NWLIAJap KOOMFUHUHT KAJIWHJINTKA Ba KATTUKIUTU
opacuaard OOFIaHMIN 7-pacMaa Kentupwirad. Ipaduknan KYpuHUO TypUOIUKH,
TYpJiM HaBIW NUJUIaJap KOOUFUHUHI KATTUKJIWTH YITAPHUHT KAJUHJIWTH OPTHILN
Oowan optud 6opaau.
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7-pacm. Typiau HaBAaru NUJUIAJIap KOOMFUHUHT
KAJHHJIUIY Ba KATTUKJIUTH OpacHaru 0oFJIaHuII rpadpuru

Tupuk nvagapHUHT cudar napaMmeTpliapuHy aHUKJIAll YUYyH
MYJDKaJJIaHTaH KypWIMaHU Ba MWIIalapra JacTiaadku UIIoB Oepuigaru 6apya
TEXHOJIOTUK >KapaéHJIapyuHU Ha30paT KWJIMIITa Ba OOMIKApHUIIra MyJKaJlJlaHT aH
«Kokon» (Ob) ned HomiIaHyBYH 3JIEKTPOH OJIOK HMIIIA0 YUKUIITaH.

Ob HuHr acocu OynMO THU3UMHHUHT Oapya (yHKUMSUIADUHU TabMUHJIAWIUTaH
MUKpPOKOHTpoJiep  Xucobnananu. Ob  Tapkubura: TEH30Ky4aWTUprud Ba
MUKpPOKOHTpPOJIEp y4yH MaHOa KywlaHUIIMHM 5 B raya xkamalTupyBuu Ba cTaOWI
CakJaHUIUHU TabMuHIoBuM y3raptuprud DC/DC xamaa TH3MMHU OOLIKAapHII Ba
Ha3opaT KWIMIITHA TabMHUHJIOBUM Mapkaszuii Mukporpoueccop (LIT)map kupaau.
Mukpoxkontpomiep 16,0 MI'y yacrorana nmaigu. by sca UART opkanmu 9 600



box Tesnukmaru amoka YpHATHIIHM TabMUHIANAU. MHUKPOKOHTpoOJUIEp OeBOCUTA
JOUMHUN XOTHpAcUTa KUPUTWUITAH KOMJIM JacTyp OpKajdu OoliKapuinl OwusiaH
15000RIE:1Z0107 8

[yngatt kumub, TUPUK NWUIATAPHUA KecMacnaH cudar mapaMeTpiiapuHu,
KymilaJiaH, CTWITAHJIMK Japa)kach, XaXKMUW KaTTUKJIUTH Ba WIAKYaHJIUTUHH
aHUKJAl Y4YyH aBTOMATIAIITUPWITaH MOOUJ KYpPWIMAHHHI KOHCTPYKIIHMSCH,
WAl AJITOPUTMHU, JIEKTPOH OJOKMHUHT CTPYKTYpaBUW Ba MPUHIMIHUAT AJIEKTP
cXeMajapy MIiad YUKW,

HuccepranusHuHr «IIWiIaJapHUHT COMUIITHPMA XAKMHUHH VI4all Y4yH
mysxauianrad - @THU-1M  ac000MHM TAaKOMWLIAIITHPHUII Ba JAACTYPHH
TabMHHJIAID 160 HOMJIAHTaH TYPTUHYM O00MJa THUPHUK MUJIIaIapHU KecMmacaaH
VIIADHUHT  WNAKYaHJIMTUHUA ~ AHWKJIOBYM  TakoMmwutamtupuiaran  OTU-1M
acOOOMHUHT COJJIa BapWaHTH, MWUTAJIAp WNAKYAHJIWTHHU AHUKJIANIHUHT TE3KOP
yCyAu Ba TUPHUK NWUIANAp XaXMUW KATTUKJIWTWHHM AHUKJIAI HATHKAJIAPUHUHT
TaxJIMJIA KeITUPHUIITaH.

OTHU-1M ac600uHM TaKOMUJUTAMITAPHUIN KyWHaaruiapad noopar:
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1.Xap noum y3rapMac Maccajgard HaMyHaJIap OJIMHUIIN KepaK, MacajaH 3KrL.
V3rapmac Maccajary nunia HaMyHaJapUHUHT HMaKdananry pakar ®TU-1M
KypPWIMAaCHHUHT YIIYOB IMIUHAPUAATY TUWILIANap KaTJIaMUHUHT OalaH JIUrura
OoFIuK OViamau.

2. [unnanap Karinamu OalaHIJTATUHY aBTOMATHK Tap3/a yiadain Ba Oy

MabJIyMOTHH KOMITbIOTEpra y3aTHIll KypuiamMacu unuiad ynkungau. [lvinanap

KaTiamMu OallaHUIMTUHM YI4all Ba MabIyMOTHU KOMITbIOTEpPra
Y3aTUIITHU aBTOMATJIAIITUPHII ONIEPATOPHUHT MUJUTANIap KaTiaMu OallaH JTUT MHA
aHUKJTAIIard KYHHUIUITM MyMKAH OYJIraH XaToJMIUIaH X0uIu 3Taau. KoMmbrorep
Uu1ad YMKUITaH Aactyp €épaamMuja nuiajgap UMaKYaHIUTMH XUCOOMaiu Baxap
NUJIJIa TOMIMPYBYM YUyH MabllyMOTHH cakiaiiau [IIporpamma qs 9BM Ne DGU
03211; ITporpamma nnst 9BM Ne DGU 02581; IIporpamma aiis 9BM Ne DGU
02283]. by Ounan nuiianap UHaKIYaHIUTHHA 0axoJamiaa 00beKTUBINK
TabMUHJIAHUILINTA SPUILTHIAIN.

Typnu HaBaaru THUPUK NWIIAJAPHUHT WMITAKYAHJIUTUHU aHUKJIAII TE3KOPJIUTH
Ba QHUKJIMKHU OIIMPUII MaKCaAuJa UMAKYAaHIUKHU aHUKJIAIIHUHT TE3KOp YCYIU
uniad KUy, [9; V3P uxtupora narent UZ [AP 04652]. K¥yiiunran makcajara
KyHuJaruya spuilidiagn: Ty3atuil kodddunuentu K Ba mwuianapHuHr ypraya
XQKMUHHM aHUKJIAIl HATWXKAJIApU acocuJa TpaJupoBKa TYFPU UYU3UFH YU3WIAIH
(8-pacm). Tyszatum kosdpduuuentn K, mwuianap ypraya XaXMUHUHT TeCKapu
Kuiimarura Tyrpu nponopuuonan 0ynun6, ®THU-1M acb6o6u yi14oB UMIUHAPUIATH
NuUIajla >KOWJIAIlyBH 3W4WiIMrura Oofiuk. Te3kop ycyn €paamMuaa NUITAHUHT
ypraya xaxmu Vy, aHUKIaHaO¥ Ba IPaAMpPOBKA TYFpU 4Yu3HMFuaaH (oigananuod
UXTUEPUN TIWJUTA HABJIAPU YUYyH Ty3aTWil KOI(PGUIMECHTHUHH FOKOPH aHUKIUKIA
TONUJIAIN.

Taxxpuba natmwxkanapura kypa 2012 fiunnara nuiuia eTUIITHPULT MaBCyMH 1A
TomikeHT BWIOATUHUHT SHruityn tymanuaarun 10 Ta ¢epmep XYy Kanurujaax



KEeJITUPUITaH TUPHUK TUUTATapHUHT unadanauruauar GTH-1 ac6o6una Ba Takiud
STUITAH TE3KOp YCYJa aHWKJIAHTaH KHHUMaTH KECHINl YCYIM OWJIaH aHWKJIaHTaH
WIAKYAHJIMKHUHT KUWMaTura SIKMH SKaHIWTW KypcaTwirad. TUpUK nuuianap
urnakgaliuruauar - O@TU-1  acbobu opkanau aHUKIAHTaH KUWMATHHW KECHII
ycyaura HucOartaH yprada kBaapartuk xaronuru 0,677%, takiaud 3TUATaH TE3KOP
yCyn OnjlaH aHUKJIaHTaH MaKYaHIMKHUHT YpTada KBaJpaTHK XaTOJIUTH dCa
0,391%ra TeHT.

Tupuk mwanap UMaKIaHIUTHHE 0aX0Jall aHUKJIUTHHU OIIAPUIIT
MakKcaju/a nmurajgap KOOUFH KaJIMHIUTUHE Xucoora onud, @THU-1M ac6obuna
TUPUK NUJUIANap UMAKIaHIUTUHU aHUKJIAIl YCYJIU UIiad yukuiau [ 12; V3P
uxtupora nnareHt UZ [AP 05014].

Tupuk xamMaga KypyK MWniajgap MapTUSIAPUHUHT — TEXHUK-UKTHUCOIUHN
0axOCHHM aHUKJAIl WMKOHWHU OepyBUYM KypcaTKWujapaaH Oupu OyiraH muiia
MapTUSJIAPUHUHT  XKMUH  KaTTUKIMK ko3 duruentuan DOTU-1IM  ac6o6m
EpraMuia aHUKJIAI yCYJIA TaKJIA( dTHIIIH.
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0,55 i - |

0,03 1,17 . Ea

8-pacm. Ty3aruim kodppuunentu K; aHuK1am y4yyH rpaaupoBka
TYFPHU YM3HUFH.

OTU-1M acbobuga aHMKIAHTAH XAKMHH KATTUKIUK KO3(PGUIIMECHTHHUHT
kuiiMmatn 15 H/MM, Taxpuba opkaau ajoxuja NWIagap y4yyH Ba XaXMUU
KATTUKJIUK KOA((UIEHTUHUHT YypTadya cTaTUcTUK Xucobu 15,01 H/mm ra moc
KEJIUIIN aCOCIaHIH.

[lynmait kunub, Takiaudg STWIraH yCyl NWUia KaOyl NOyHKTIapuaa Ba
YPYFUWIIMK 3aBOUIapuia WMNAKJIM TWUIAJAPHUHT XAKMHUH KATTUKIUTHHU Ba
TEXHOJIOTHUK XyCYCHUSATIIAPUHYU aHUKJIAIll KYJJTAHUIIIK MYMKHH.

HuccepranusHunr «Ilunsanap KOOUFUHUHT KATTUKJINTH ACOCUIATH
KYPWIMAJAPHUHT TEXHUK-IKCIJIYAaTAIIMOH BA AHUKJINK XapPaKTEePHUC



THKAJIAPUHH IKCTIEPUMEHTAJ TATKUK KWIHID 10 HOMJIAHTaH OCIIMHYN
000u1a TUPUK NUJUTATAPHUHT cU(aT mapaMeTpiapuHy aHUKJIaITra Typiu
TeOpaTuIl peKUMIAPUHU, HAMJIMKHYU Ba KaTTa XaKMJIM Kap NUUIaJIap TabCUPUTa
OHJT TAXKPHOA HATYIKATAPUHUHT TaXJIMIIA KEJITUPUIITaH.

Taxxpuba HaTWX)ajgapw acocuja VIYOB IWIMHAPUIATH MUJUIAJIADHUHT OuUp
XWIJa OKOWIAIIWII  JapakaCMHU TAabMHHIIOBYM Ba YyJIapHUHT  CcUATUHU
EMOHJIAIITUPMAANTaH ONTUMANIPOK pekuM cudaruaa tedparui yacroracu f= 8,0
['u, ammurygacu A=8,0 MM ra TeHr OYiuIIM aHuKIaHAu. TeOparumn pexumu (8
', 8 MM) 3rpU YMBUFUHUHT Y3rapMaciiMK BakKTU T TaXxMHHaH 60 ¢ HU TalIKWiI
otau. byHman kenmu6 uyukuO, Oy BakT JaBOMHUIA TEOpATUIN OIPU  YU3UFU
TYWVHMUILTA SpUIIAAU Ba y3rapMan KOJIaIu.

Tupuk NuIaJapHUHT UNAKYaHJIWTHHU YiIYaiira Ba TpaJupoBKa aHUKIUTHUTA
nuutanap KoOOWFM HAMIIMTHHUHT TabCUpH OViWYa TaTKUKOTIAp YTKA3WUIIIN.
Hamnvk TUpHK OWUIAJIADHUHT T€OMETPUK yinuamuiapura tabcup 3Taau. LlyHuHT
y4yH acO00HU TpaJupoOBKa KUJIUIIAA Ba KECUIIl OpKalIM Ty3aruil koddduiuenta K
HU aHUKJaNAa yayaHaéTraH maprusuiapja KOOMKIapHU KOHIEHCHUpJAIl Ba KECHUII
OpKaJIM UMaKYaHJIUKHM aHuKIamaa 11% Hamiaukaaru nujjia Maccacura HopmaJalil
3apyp Oynaau.

OTU-1M ac606mma THPUK MUILIATAP UHAKIYaHIUTHHHAHUKIAITa HAMIUKHA
TaAbCUPUHM TATKUK 3TUII yuyH 2011 iuiaru nuima eTUITUPHUIL MAaBCYMHIA
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Tomkent BunostuauHT AHrHityn bom numtaxonacuna « Terparudpua-3» numiap
owan Taxxpubanap onud 6opwinu. Taxpubanap 2 Ta pepmep XyKaauruaa
kentupwirad 20 Ta nuia HamyHanapuaa onud 6opunan. Taxpubda HaTuxanapu
JIaH TE€3KOPJIWK YCYJIUJla aHUKJIAHTaH MUIIajaap XaKMUHU aHUKJIAI kapacHuIa
CYB TabCHPHU/JIA TUJUIA XQXKMUHU Y3rapuily Oyirda Ty3aTHIIl KHPUTHII KEPAKIUTH
aHUKJIaHIU.

Kap munnamap karra conmumrupma Xaxwra sra 0ymun6, @THU-1M ac6o0una
WIAaKYaHJIMKHA KYPCAaTUIIMHU KaTTa TOMOHTa cuwbkutanu. lllyHuHT ydyH Kap
NUWJIaTapHUHT  (POU3IM  YIYIIMHU aHUKJIAIl Ba KOMIBIOTEpJa HNAKYAHIUKHU
xucoOmama xucobra onuin kepak Oynaau. Kap musuranapHUHT TUPHK TAJUIANIAp
unakyauauruan O@TU-1M acOobupa aHUKIANl HATHXKACHTa TAhCUPUHU YPTaHMIII
Makcaauaa 2011 ¥unru nuwia etumTupuinl MaBcymuaa «Terparubpun-3» HaBiIu
nuutanap Owiad Taxpubamap VTKa3WIId Ba TWUIAJAPHUHT HITAKYAHIUTHHU
aHUKJIaIaa

AlII= 0,1828x+0,03 (12)

Ty3aTMa KUPUTHWINO, TONIUPUIAETTaH MUJIa NapTUsiiapuaa XaKuKun
WITAKYaHJIUK KaTTAJIUTUTA KeJITUPUIIA]IH.

[lunna mnaprusiapuaard Kap MNWIIAJApHUA COJUINTHPMA XaXkm Oyiinda
capanmam kKypuwiMmacu (CKYO) épmammupa capanam taknud stwiau. CKYO Hu
pecriybnuka ypyFUWIMK 3aBOjjlapujia mepce Ba amepce (MYuaaH Kamajard yduO
YUKKaH MUUIaJap) MWIajapHu aXpaTullaa Kyuiam MyMKUHIUTH KYpcaTwiid Ba
Oy OpKamu KyJa MEXHaTH YpHHHH OOCaaW, THPUK MWUTAJIAPHU CTUIITHPHUII



MaBCyMHJa capajall Te3JIUrMHu 4 MapTra oOlIUpagd. DByHUHr HaTuKacuaa
OJIIMHJIAaH KaTTa XaXMJIUM MNWUIAJIADHU capajialll XUcoOWra TUPHUK MUJIIajJapHU
KECMACJaH UMAaKYaHJIMKHY YII4all AHUKJIUTUHA OLIUPAIN.

[Munna ypam xapa€Huaa nDwUlagap KOOMFUHUHI KAJIMHIIWTH, MW
MAaCCaCMHUHI KaMailuliu, HamyHajgapJa Kap Ba HYKCOHJIM MHJUIAJap MPOIEHTHU
kabM TapameTpiap TEeKIIMPHIUIM. Ypall KyHIapuu OyiMua Muniazap Maccacw,
KOOUF KaJMHJIUTH Ba (KECUII YCYJIHJa) WINAKYaHJIWTHHUHT YpTrada KuWMaru
anukianau. Taxpuba HaTWXKamapura acocaH, MWuIa ypamr OomuaaH 6-7-KyHIaH
KenH mwa KaOynl TNyHKTIapura NWUIaJapHd TONIIMPUITaHAA TUUIaiap
XOCWJIIOPJIMTUHUA ~ OIIMPUII Ba cHdaT KYypCcaTKUWIApUHM SXIIWiIalml — Xamza
eTWJIIMaraH Ba HYKCOHJIM MNWUIAJAp YAYIIMHU KaMaWTUPUII OpKadu XaJK
XYKAJUTura KeNTUPUIAJUraH MWKTUCOAMM caMapaHu sHaJa OLIUPHINTa Ba
nwutanap cudatuHu  O0axoNaliHU — ONTUMAJUIAIITUPHUINTA  ONHO  KEJWIIU
KYpCaTHJIIN.

[Mummanap WNAKYAaHJIMTUHUHT — COJIMINTHPMA  XaKMUTa  OOFJUKJIUTUTA
aCOCIIaHTaH THUPUK MNWUIAIAP WNAKYAHJIUTUHA AHUKJIAIIHWUHT  alITCpHATUB
ycymiapu ypranungau. Taxpubamap 2010 iwarun nuuia €TUIITHPUIT MaBCYMHUJIA
TomkeHT BWIOATUHUHT fAHruiiyn tymanu bom nmunraxonacuaa yrkazuiau. Tupuk
MUWIaTapHUHT WINAKYaHJIWTK muianapau kecuin ycynuaa, OTU-1M acbobuna,
b.®.IlununeHko TOMOHUJAH TakJuQ STUATaH 3 Ta yCyJd OpKaldu Ba TE3KOp YyCyi
OWJIaH aHUKJIAHIHA.
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OTHU-1M Ba Te3K0p yCyna aHUKJIAHTAH TUPUK MWLIAJAP UIMAKYaHIUTUHUHT
KMMMaTJIApA KECUII YCYJIMJIA aHMKJIAHTaH KMMMaTra sSKAHJIWTHA Ba UNAKYAHIUKHU
aHUKJIAIIHUHT ypTaya KBaJgpaTUK Xaroaurun (& <1)OupaaH KUYMK DKaHJIUTH
KypCcaTuiau.
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XVJIOCA
«(ITunnmanmap cudaruHu  Ha3opar KWIMINTa MYyJKaUlaHTaH — CTaTUCTUK
yCYJUIapHU Ba aBTOMATJIANITUPUIITAH KypHWIMAIAPHU HIILIA0 YUKHIID» MaB3yCHIAru



JOKTOPJMK Jucceprauusicn Oyinya oiau® OopwiraH TaJKMKOTIAp HaTHXKAcHIa
KyHuaaru xyiocanap TaKIuM STUIIN:

1. Unakunnukaa nuutaJapHUHr OMp Heuta cudaTr KypcaTKUWIapUHU MULIa
KOOMFUHUHT KAaTTUKIUTU OViiN4a aHUKIAIIHUHT CTaTUCTUK YCY/UTApU aCOCIaHUIIU
Ba MIUIA0 YMKWIMIIM Xamja OyHUHI HaTH)KacuJa OJIMHIaH CUTHAJIHU MaTeMaTHK
yCyJlIap Ba KOMIIBIOTEP JacTypiapu €pAaMuia TaxXJIWwl KWJIUII Ba KalTa MIUIALI
acocula NWUIAIApHUHT cudar KypcaTKuuwiapu, >KymilagaH, MUUIAJapHUHT
XOKMUANA KATTUKJIUTY, UMAKYaHIUTH, CTWITAHJIUK JapakacH, MUula KOOUFUHHHT
KQJIMHJIMTY Ba 3UWIMTMHY aHUKJIAl MyMKUHIIUTH MyXUM axaMUsT KacO 3Tau.

2.Ilunnanap XaKMUHU aHUKJIAII YUyH KYJUIAHUJIQJAUTaH, MypakKad MIaKkiaru
KUCMIIAp XKMUHU aHUKJIAIl KypHJIMacy HIiiad YMKWITAHINTH TOMITUPUIAETTaH
napTusiapuaa Muiajgap UNaKYaHIUTUHA XUCOOJalqa UIuTaTuiIaurad Ty3aTHIl
K03 (PUITMEHTHHN aHUKJIaIll IMKOHUHU OepaJI.

3. Etunmaran Ba KarTa CONUINTHPMA XXMM MWUIAJAPHUHT MPOLEHT
VAYIIMHU aHUKJIAIl YCYIM Ba KYPWIMAaCHMHUHI HIUIA0 YUKWITAHIUTH THUPUK
NWUTAJApPHUHT UITAaKYaHIUTHHE IOKOPH Japakaja aHUKJIalra Xu3mMar Kuiaiam.

4. Tonmumpuinaérrad napTusiaapia NUUIAJAPHUHT XaKUKUM UIIaK MUKIOPUHH,
STWITaHJIMK Japa)kKacCuHU, NMUUTA KOOMFUHUHT KAJIWHJIWTH Ba 3UWIMTHHM MHILIA
KOOMFUHUHI KAaTTUKJIUTK acoCHJa IOKOPUPOK aHUKIMKIAA XUCOOnalml MMKOHUHU
OepyBuM ydTa BapuaHT YCYIHM, KypWIMacH Ba KOMIBIOTEp MAacTypu HILIa0
YUKWITAHIUTUHU TAbKUAJIAIT JTO3UM.

5. Nnmakumk coxacura ce3wjapiud WKTUCOIWN 3apap KEITHPYBYH €THUIMAaraH
NWUIAJAPHUHT TPOLEHT YIYHMIMHM KaMaTHpUII Y4YyH YI4OB UMIMHAPUAATH
nwulajzap Kariamu OajaHJJUIMHM aBTOMAaTHK Tap3[a yiadall UMKOHUHU OepyBUd
takomwutamtupwiran  @TU-1M  ac6o0u taknud stunran. O@THU-1M  ac6o0u
OujaH aHMKJIAHTaH TUPHUK NWUIANAp WINAKYAHIUTHHUHT KECUII YCYlnH OuiaH
aHUKJIaHTaH KuiimMaTura HucOaTtaH yprada kBajapatuk xaromuru 0,456% Hu
TAUIKWI 3TTAaHJIMTMHY KYPCaTUIL MyMKHH.

6. Taknud »sTunaran Ba TaxkpuOanapaa TacAUKIAHTaH MareMatuk udona
TOMUUPWIAETIaH TMapTHsUIapAard TUPUK TWIANAp WNAKYAHIUTHHA aHHUKJIAIl
YUyH Ty3aTHII KO3(QQPUIMEHTHHH NMUJUIaiap Xaxmu Oyitnda xucoOnan MMKOHUHU
oepanu.

7. IlnnnanapHu KecMmac/aH WMIAKYaHJIWTMHY aHUKJIAIIHUHT WOUTa0 YMKUIraH
TE3KOp YCYIH, TYypiH HaBJard NWIANap WIAKYaHIUTHHU YIidall aHUKIUTHHU
OILIMPHUILIHYU Ba TE3KOPIUKHU TAbMUHJIANIH.

8. TommmpunaéTran mNWUIAJapHA KeCcMaclaH MIaKJYaHJIUTUHU aHUKJIaIaa
unuiatuiagurad @TU-1M ac600u yuyH TUPUK NUIUIAJTaApPHUHT ONTUMaJl Maccacu 3
KT DKaHIWTH aHWKJIaHad. KoMmmproTep nacTypuaa mNujuianap HIIaKYaHIATHHU
yAAQpPHUHT TapKUOWIarun Kap Ba MYCKapAWH MWUIAJAPHUHT TPOLEHT YAYIIUHU
»THOOpra oJraH Xojiaa Xucooaa MyMKUHIUTUHN TabKUIAII KepakK.
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9.0TU-IM acbobuna KOOMFUHUHT KATTUKIUTKA OVilMda mHIaJapHUHT



WIIAKYAHJINTUHY AHUKJIAIIHUHT SIHTW YCYIM Ba YHH aMalira OLUMPHUII JAacTypu
uniad 4YuKwirad. byHaa WNakdyaHJIWKHU Yiadaml aHUKJIWTHHU OPTHUIIUTa TUPHUK
nuiaiaizap — KOOMFUHMHT  KaJIWMHJIMTMHU ~ XUcoOra  OJMIN  HaTwXacuja
SPUIIWITAHIUTUHYA KYPCATUIIl MyMKHH.

10. ®TU-1M ac6o0u EpmamMuja TUPUK MULUIATAPHUHT XaXMHUH KaTTHUKINK
KO3(GULUEHTUHU aHUKJIANl TaKJIW( KUIMHTAHJIWTY, TUPUK Ba IIYHUHTICK, KYPYK
NUWIAJapHUHT  TEXHUK-UKTUCOMUN  KYPCATKUWIAPUHU  aHMKJIAIl ~WMKOHUHHU
spaTajiy.

11.Typnu pexxumaaru TeOpaTuiiuiapHi TUUTATAPHUHT 3UYIAIIHII
Japakacura Ba cudarura TabCUpU TaKpUOaIapaa TaAKUK STUIAN. AHUKIAHTaH
TeOpaTUIl aMITUTYJaCH, YaCTOTaCH Ba BaKTU KypHWJIMa [WIMHAPHUIATH
NuJIadapHu ONTUMANIPOK OUpP XHJIJIA KOMIAIIMIIINHY TabMHUHIIAI UMKOHUHU
oepanu.

12.HaMJIMKHY TWUIAJIADHU KECUIIl OPKAJIM HWMNAKYAHJIWTHMHU aHUKJIAIITa,
Ty3aTUIl KOd()PUIMEHTUHU aHMKJIAIra, Xamjaa MOWUlaJapHd KaOyal KWIMII
*Kapa€HuUra TabCUPUHU TAaTKUK KUJIUII OpKaJIM Nujianap cudar KypcarkuaiapuHu
AHUKPOK 0axosamt MyMKUHJIMTH KYpPCaTHIITaH.

13.ITvna HaMyHanapuaa Kap nuuiajap OpoLUeHT YIYIIUHUHT OPTUILH OUIaH
OTU-1M ac600u KYpCaTUIIMHUHT KYI TOMOHHWIra OPTUIIM Ta)xpubdanapaa
anukymanau. KaOyn mnyHKTIapujga Karta XaXMIIM NWUIAJIADHUHUHT TPOLICHT
VIAYIIMHYA QHUKJIAIIHUHT TE3KOp YCYJAu Ba NIy acocia NUUIAIAPHUHT XaKUKUH
WTMAKYaHJIUTUHA aHUKJIAIl Y9yH Ty3aTHIl (QopMyiacu Takiu@d STHITAaHU MYyXUM
axaMmusT KacO 3Tajau.

14. TlunnanapHu COMMIITUPMA XKMH OYirda capayivill KypUJIMacUHU MUJIIa
YPYFUWIIMK 3aBOJJIapuja amnepce NWUIAIap/ia Mepce NWUIAIAPHU aXKpaTuiiga
KyJUTail MYMKHWHJIUTH aCOCJIAHIM Ba TaBCHs STWIAH. by KypwiMa mmmia KaOym
MYHKTIApUAa KyJ MEXHATUHU aJIMAIITHPHUIL OPKAJIA capalialll KapaEHUHU
4 wmapra Te3NAlTUPaAM Ba Kap NWUIAJTAPHUA OJIUHIAH aXpaTHIl XucoOura
nuiasapHu kecmacaan unakdanauruan @TU-1M acb6oOuna yayam aHUKIUTHHU
OIIMPHUIIl UMKOHUHU SIpaTaJIu.

15. Tupux nwmwtamapau kecum ycynunaa, OTU-1IM acboOunma Ba Takaud
ATUITAH SIHTM TE3KOp yCylJa WIAKYaHJIWTMHU aHUKIAIl — HaTHKaJlapuHU
TAKKOCJIAIl aCOCHU/IA, OXUPIH MUKKH YCYJI/1a AaHUKJIAHTaH UITAKYAHIUKHUHT KUHMMAaTH
KeCUIl yCylIuja aHUKJIaHTaH KuWMarra sSKWH SKaHJIUTH Ba TUPHUK MHIUIANIAp
WTIAKYaHIUTUHA aHUKJIANTHUHT a0OoNIOT YpTadya KBaJpaTUK XaTOJMWUTH  OWpaaH
KAYMKIATUHHA(O <1)TabKUJIAll JIO3UM.
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HAYYHBIA COBET IO NPUCYXKJIEHUIO YYEHOHW CTENNEHU
JOKTOPA HAYK 14.07.2016.T7.02.01 ITPU TAHIKEHTCKOM
I'OCYJAPCTBEHHOM TEXHUYECKOM YHUBEPCUTETE U
000 «<HAYYHO-TEXHUYECKHWM IEHTP»

TAIIKEHTCKHAW UHCTUTYT IO MPOEKTUPOBAHMUIO,
CTPOUTEJIBCTBY U SKCIIVIYATAIIU ABTOMOBWJIBHBIX 1OPOT

MHUPCAATOB PABITAHBEK MYMHWHOBHNY

PABPABOTKA CTATUCTUYECKHUX METOA0OB U
ABTOMATHU3UPOBAHHBIX YCTPOMCTB JJIsI KOHTPOJIA
KAYECTBA HIEJIKOBUYHbBIX KOKOHOB

05.03.01 — IIpuGopbl. MeToabI M3MEpPEHHSI M1 KOHTPOJIS
(TeXHMYeCKHe HAYKH)

ABTOPE®EPAT JJOKTOPCKOM JIJUCCEPTAIINN
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TeMa TOKTOPCKOIi quccepTanum 3aperucTpuponana 3a Ne 30.06.2015/B2015.2.T535. B
Beicuieii arrectaunonHoil komuccnu npu Kadunere Munucrpos Pecny0siuku Y3oekucran

,HOKTOpCKaﬂ AuccepTanyd BbIIIOJIHCHA B TamkenTCKui HUHCTUTYT IO NPOCKTUPOBAHULO,
CTPOUTEIIBCTBY U SKCILTyaTalluu aBTOMOOMJILHBIX JOOPOr.

Astopedepar muccepraium Ha Tpex s3blkax (Y30€KCKHH, pyCCKWi, aHTIIMHCKHI) pa3MelleH Ha
BeO-cTpanunie Hayunoro coBera (www.tdtu.uz) W HHPOPMAMOHHO-00PA30BaTEILHOM IIOpPTAIC
«ZIYONET» (www.ziyonet.uz).

Hayunblii koncyiabTant: FOcyno Axmamxkon FOcynoBuu noxtop Gpusznko-mareMaTHuecKnx
HayK, ipodeccop

O¢punuanbHbie onmmoHeHThI: MyxuTauHoB MyxcnH MyMHHOBHY TOKTOP
TEXHHYECKUX HayK, pogeccop

XakumoB Opturanu llapunosu4
JOKTOP TEXHUYECKUX HayK, nmpogeccop

Cenunun Banepuii UBanoBu4
JOKTOP TEXHUYIECKUX HayK, Ipodeccop
(Poccuiikas ®enepars)

Benyumias opranuzanusi: TalmikeHTCKMA MHCTUTYT TEKCTHJILHOM M JIerKoi
NMPOMBIIIJIEHHOCTH

3amura auccepTaluu COCTOUTCS « » 2016 roma B 4acoB Ha 3acedaHUU
Hayunoro cosera 14.07.2016.T.02.01 npu TamkeHckoM rocyaapCcTBEHHOM TEXHUUECKOM YHUBEPCUTETE U
00O «Hayuno-texanueckuii meHtp» (Anpec:100125, r. Tamxent, yin. Jdypmon iymu, 29. Tem.: (99871)
262-05-22; dakc:(99871) 262-09-19; e-mail: info@energetika.uz)

C JOKTOpCKOHM JauccepTalfeid MOXHO 03HaKOMHUThCs B MHpopmanmonno-pecypcHoM riearpe OO0
«HayuyHo-TexHu4eckuii IeHTp» (3aperucTpupoBaHa 3a Ne ). (100125, r. Tawkent, yiu. JypMmon itymu, 29.



Tex.: (99871) 262-05-22;).

ABropedepar aucceprannuu pa3ociaH « » 2016 rona.
(mpoTokoNI pacchUIKH Ne OT « » 2016 rona).

X.M. Myparos
IIpencenarens HaydyHoro coBeTa 1o npucyXIeHUIO
YUYECHOM CTENEeHHU JOKTOpa HaykK, J.T.H., Ipodeccop

0.0. 3apunos
VYuenslii cexkperapb HaydHOro coBera 1o npucyXIeHUI0
YYEHOU CTENEHU JOKTOpa HayK, A.T.H., JOLUEHT

.M. I'ynamos

IIpencenaress HAay4YHOrO CEMHHApa MpU

HayuHom coBeTe 110 IpUCYXIEHHIO

YUEHOH CTENeH!U JOKTOpa HayK, JA.T.H., mpodeccop
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BBEJAEHUE (aHHOTAIMA TOKTOPCKOM TUCCEPTALIAHN)

AKTYaJlbHOCTh H BOCTPe0OBAHHOCTH TeMbI Auccepranum. B Mupe
KOKOHBI TIPOM3BOJATCA Oojee 4YeM B TPHUALATH TMSITH CTpaHaX M E€XKEroIHO
noaroraBiauBaioTcss B cpegHeM 640 000 tonH kokoHOB. Cpenu cTpaH, Opou3
BOJSILIMX KOKOHBI, cuuTaroTcsi Benymumu Kuralickas Hapoanas PecmyOnuka,
V30ekucran, SAnonuss u Kopes u B 3Tux crpaHax mpou3Boautcs 92% KOKOHOB.
[IpueM KOKOHHOTO CHIpbSi HA OCHOBE Ka4€CTBEHHBIX IOKa3arejied U MPUMEHEHHE
CaMbIX BBICOKOA()()EKTUBHBIX TEXHOJOTUW WX TMepepabdoTKH, B MpoIeccax
yryoiaeHus: m1o0aau3aluyd U B YCJIOBHSX YBEJIMYEHHS KOHKYPEHTOCIOCOOHOCTHU
MPOJIYKIIMU HA PHIHKE KOKOHHOTO CBhIPbSI OCTAIOTCSl OTHUMU U3 BaXKHEUIINX 3a/1a4.

B rombr HeszaBucmMOCTH B Y30ekucTaHe ocob0e¢ BHHMaHHE 00paIianoch
3G (HEKTUBHOMY pa3BUTHIO IIEIKOBOACTBA, a TaKke pa3paboTKe KOHKYPEHTO
CIOCOOHOTO BBICOKOKaYE€CTBEHHOTO Ha MHUPOBOM PBIHKE CBHIPbS U IIECIKOBUYHBIX
MpoayKIui. B 3TOM acmekre yKpernsieHrue MpoaoBOJIbCTBEHHON 0a3bl, TOBHIIIICHUE
MIPOU3BOJUTEIBHOCTY M KaueCTBAa BOJIOKOH, BBIPAIIMBAHUE YCTOMYUBBIX K
BpeAUTENsIM M OOJNIe3HAM IIEJTKOBUYHBIX 4YEpPBEH U pa3BUTHE HA OCHOBE
COBPEMEHHBIX TPEeOOBaHHUI MPOM3BOJACTBA M IMEPEPaOOTKH KOKOHOB JOCTHTHYTHI
OILlyTUMbIE PE3YyJIbTaThl.

VYBenuueHne Mpou3BOJIUTEIILHOCTH U YIyUIlIEHHE KAaUeCTBEHHBIX IOKa3aTenei
KOKOHOB IyTE€M YMEHBIIECHUS JOJIU J€(PEKTHBIX KOKOHOB UMEET Ba)KHOE 3HAYCHUE
i emie OoJbInero MoBbIIeHUs 3((EKTUBHOCTH HAPOIHOTO XO03sicTBa. B sTOM
aCIeKTe IIeJIEBbIE HAYYHO-UCCIIEI0BAaTENbCKIE, B TOM YHCIE, peaIn3alus HUXKE
MPUBEJICHHBIX HAMNPABICHUM CUWATAKOTCS OJHMMH W3  BaXXHBIX 3ajau:
OMOJIOTUYECKHE CBOMCTBA KOKOHOB, (DU3MKO-MEXaHUYECKHE CBOICTBA C Y4YETOM
Ka4eCTBEHHBIX IOKa3zareneH, pa3paboTka COBPEMEHHBIX METOIOB  ONPEICICHUS
KAaYECTBEHHBIX  IMApaMETPOB;  CPEACTB  aBTOMATH3aUUM M YOpPABJICHUS
TEXHOJIOTUYECKUMHU  TPOIleCCaMU  4Yepe3  COo3JaHue  OBICTPOACHCTBYIOIIMX
YCTPOUCTB; MPUEM KOKOHOB IO Ka4€CTBEHHBIM MOKA3aTeNISIM U OpraHU3alus 3TOro



MpoIecca; OpraHu3alusl KOHTPOJS Ha KaXKIOM 3Tare BbIPALMBAHUS KOKOHOB M
noJipoOHOE M3yYEeHHUE BIMUSIONIMX HAa Ka4eCTBEHHBIE TMOKa3aTrelu (aKTopos,
pa3paboTKa HOBBIX TEXHOJIOTHH; 3KOHOMUS ChIpbS W JAIOIIME BBICOKYIO MPOHM3BO
JTUTENBHOCTh PA0OTHl JNOCTWKEHUS HAyKM M TEXHHUKH, pa3paboTka MaiivH |
YCTPOWCTB, CO3/JaHUE HOBBIX MOKOJICHHM SHEProcOeperarnmx cCpeicTB KOHTPOIIS
u aBTroMaru3anuu. HaydHo-uccienoBarenbCKkue paldOThl BBINOJHIEMBIE BBIIIE
NPUBEACHHBIX HANpPaBICHUI yKa3blBAIOT HA aKTyaJlbHOCTh TEMbl JTAHHOMN
JUCCepTaLiu.

JlaHHOE AMCCEePTALMOHHOE MCCIEIOBAHUE B ONPENEIEHHON CTEIEHH CIYKUT
BBITIOJTHEHUIO  3aJlad  NPEeIyCMOTPEHHbIX B  mnoctaHoBienuun [lpe3upenra
Pecnyonuku Y36ekucran I1I1-512 «O mepax mo panpHeiineMy peopMUpOBaAHUIO
menkoBor orpaciu PecnyOmukw» ot 15 HOosOps 2006 toma m IIII-1512 «O
JNOTIOJIHUTENIBHBIX ~ MEpax MO0 CTUMYJIHUPOBAHHUIO PAa3BUTUA  JI€SITEIbHOCTU
TEKCTWIbHON MTpOMBINIUIEHHOCTH» OoT 28 maprta 2011 roma, a Takxe B APYyrux
HOPMAaTUBHO-IIPABOBBIX JOKYMEHTaX, MPUHATHIX B JaHHOU cdepe.
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CooTBeTCcTBHE HCCJIEI0OBAHUS IPUOPUTETHHIM HANIPABJIEHUAM
Pa3BUTHS HAYKHM U TEXHOJIOrui pecnyOauku Y30oekucraH. /laHHoe
MCCIICIOBAHUE BBIMOJHEHO B COOTBETCTBUU MPUOPUTETHOTO HAMPABIICHUS
pPa3BUTHS HAYKHU U TeXHOJOTUM peciyonuku V. «Cenbckoe X035HUCTBO, OM0TeX
HOJIOTHSI, 9KOJIOTHSI M OXpaHa OKPY>KaIOIIEeH cpeabl».

00630p 3apyBesKHBIX HAYUHBIX HCCJIEI0BAHHI 10 TeMe AuccepTanun’.
Hayunble uccienoBanus mo pa3padOoTKe U BHEIPEHUIO HOBBIX TEXHOJIOTUM JIJIst
MOBBIIIEHNUE Kaue€CTBA U KOJIMYECTBA MIECTKOIPOLYKIIMU IPOBOJSATCS B HAYUHBIX
LEHTPAX, MHCTUTYTAaX U YHUBEPCUTETAX BEAYIIUX CTPAH, B TOM YHUCJIIE, B
Kuraiickoii akaeMun cebCKOX03IMCTBEHHBIX HayK HIeakoBocTBa (L3gHcy),
Zhejiang University (Kuraii), International Sericultural Commission (France),
Kyushu University (Japan), National Akademy of Agrocultural Science (South
Korea), Central Sericultural Research & Training Institute (CSRTI) (Mysore,

India), B HayuHo-ucclienoBarenbckoM IeHTpe menkoBoacTBa Mpana, Agrocultural
Science Malaysia (Malaysia), Hay4yHO-MCCI€I0BAaTEIbCKOM CTAHIIUU IIETKOBOICTBA
Pocculickoii akaiemMun CenbCKOX035MCTBEHHBIX HAyK, IHCTUTYTE MIEIIKOBOJACTBA
(Ykpauna), TarmkeHTCKHI rOCYTapCTBEHHBIA TEXHUUECKUNA YHUBEPCHUTET,
VY30eKkuCTaHCKUI HayYHO-UCCIIEIOBATEIbCKUN HHCTUTYT IIEIKOBOJICTBA.

B pesynbrare wuccnenoBaHuii, MPOBEACHHBIX B MHUPE MO pa3pabOTKe U
MOJICPHU3AIIMU COBPEMEHHBIX METOAOB U CPEACTB KOHTPOJISI KAaYE€CTBO KOKOHOB
MOJIYYEHBbl PSJi HAYYHBIX PE3yJbTAaTOB, B TOM YHCJE MNPEAJIOKEHO TEXHUYECKOE
peuieHrne, TOBBIIIAIONIEE TOYHOCTh IPOLECCa COPTUPOBKM U BBIIACICHUSA
ryxapei; pa3paboTaHa MEXaHM3UPOBAHHAS TEXHOJOTHS MOPKH KOKOHOB
OpOMHUCTBIM METHJIOM, C 3aJladeil COXpaHEHWsS MPHUPOIHBIX KAuyeCTB KOKOHOB
Kyushu University, fmonus; MHCTUTYT IIENKOBOICTBA, YKpawHa); pa3zpaboTaHa
TEXHOJIOTMYECKAasi CXeMa »HKCIIEPUMEHTAIBHOIO I1exa s MEXaHU3UPOBAHHOU
BBIKODMKU TyCeHHUIl TyToBoro menkonpsaa (Zhejiang University, Kwuraii);



pa3paboTaHbl 3JEKTPOHHBIE YCTPOMCTBA pEryJlMpOBaHUS, YCHJIEHUS, KOHTPOJISA
mapaMeTpoB BEIIECTB H MarepuaioB; pa3paboTaH cHocod ompeaencHus
IUIOTHOCTH OOOJIOYKM KOKOHA; pa3paboTaHa METOJUKAa HWHCTPYMEHBTAIBHOIO
KOHTPOJISI BJIQKHOCTH KOKOHOB HAa 3arOTOBUTENIBHBIX IYHKTaX, a TakKxke
obopynoBanue ana e€ peanuzanuu (National Akademy of Agrocultural Science,
HOxnas Kopesi; TamkeHTCKUNA TOCyIapCTBEHHBI TEXHUYECKUH YHHUBEPCHUTET);
pa3paboTaHbl KOHCTPYKIIMH TEITUOIJIEKTPUUECKUX YCTAHOBOK IJS  CO3JaHUS
MUKPOKJIMMAaTa B MMOMEIIEHUSIX, MOPKU M CYIIKH KOKOHOB U HArpEBaHUS BOIbI JJIs
TEXHOJIOTUYECKUX TpoueccoB (Y30€KMCTaHCKUM HayyHO-MCCIIEN0BA TEIbCKUN
WHCTUTYT LIETKOBOJICTBA).

— O030p 3apyOeXHBIX HAayYHBIX HCCIIEOBAaHWII 110 TEME AWCCEPTAIMK BBINMOIHEHO Ha ocHoBe www.findpatent.ru

html.2015;http://bankpatentov.ru/node/580920. html.2016; www. findpatent .ru /patent/1821116. html.2016; www.
find patent .ru/260/260311.html1.2016; www. findpatent.ru/patent/802/802857.html1.2015/. XK. IIpomsinenusie ACY
n kouTposepsl; XK. [Tpubops! u cuctems! ynpasnenus; XK. [Ipoonemsr Tekctus, 2009-2015; v ap. MCTOYHHUKOB.
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B Hacrosiiiee Bpemsi IpOBOASTCS HAYYHO-UCCIIEA0BATENbCKIE pabOThI 1O
CO3/IaHUIO ¥ BHEJIPEHUIO B MMPOU3BOJICTBO MAIIIMH U MEXAHU3MOB JIJISI KOMILJIEKCHOM
MEXaHW3allMd U aBTOMAaTU3alli1 MPOU3BOJICTBEHHBIX MPOLIECCOB IIEIKOBOJICTBA,
pa3paboTKa TEXHOJIOTHUECKUX MapaMeTPOB MEPBUYHON 00pabOTKH KOKOHOB,
pa3paboTKa U YCOBEPILIEHCTBOBAHUE METOAOB U CPEACTB ONPEICICHUS
Ka4eCTBEHHBIX XapaKTEPUCTUK KOKOHOB.

CreneHb H3y4YEeHHOCTH mNpoOJeMbl. B MUPOBON NpakTHKE HMEOTCS
pa3IMUHbIE KOHCTPYKIIMM TEXHHUKUA JJI1 MEXaHU3alMd BBIKOPMOK TYTOBOTO
menkonpsiaa. Co3gaH psi MEXaHW3UPOBAHHBIX JIMHUM BBIKOPMKH IIEJIKOIPSA/A,
MOBBIIAIOIINX 3D PEKTUBHOCTD MpOIIECCa.

PaboTsr P.M.MyxamemxaHoBa, A.Mup3zaxomxaena, K.Mypanosa,
H.®.Onanacenko, B.f.flHoBa, B.A.CrpynnuxoBa, A.®.Csupumona, [.4.1lan,
O.®.Illanakua3e, MOCBAIICHbI PEIICHUI0 HAYYHBIX M MPAKTUYECKUX BOIPOCOB
YBEJIMYEHHS MPOU3BOICTBA KOKOHHOTO ChIPbSi M MOBBIIICHHID €ro0 KauyecTBa Ha
OCHOBE MEXaHM3allUU TEXHOJIOIMYECKUX MporeccoB. OIHAKO, 3TU UCCIEI0BAHUS
(dbparMeHTapHBI U UX PE3YJIBTAThI CJ1a00 BHEIPSIOTCS B TIPOU3BOJICTBO.

[Ipu sToM yuenble CHI' HakonwiM cepbe3Hble HaydHble HapaOOTKH,
MO3BOJIAIOIIME BBIBECTH OTpacib HAa COBPEMEHHBIM MHUPOBOM  YPOBEHb
(B.A.CTpyHHUKOB, E.H.Muxaiinos, b.MammeTkynues, 2.X.Tagxues,
H.I'bapnanos, A.3.3notun, 3.A.l'amxueBa, M.E.bpacnasckuii, B.B.Knumenko,
B.A.T'onosko, 1.A.Kupuuenko, b.®.ITununenko).

[IpenyioxkeHO TEXHMYECKOE pEeUIeHUE, IMOBBIIIAIONIEE TOYHOCTh IpoLecca
COPTHUPOBKM W BBIJCIEHUSA DIIyXaped, a Takke YIPOUIEHWE KOHCTPYKIUU
(JI.®.Aromnos, A.M.A0aynnaes, X.3.Y0aiiynnaes).

Pa3paboTanbl ONTOZJIEKTPOHHBIE YCTPOWCTBA KOHTPOJIS M H3MEPEHHS B
TeKCTWJILHOH TPOMBINIUICHHOCTH.  [IpemmokeHbl  (DOTORNEKTPUIECKAE MHOTO
MapaMeTPOBbIE METOJIbI UBMEPEHUS, & TAKIKE CXEMBbI, KOTOPBIE UCIIOJIb30BAHBI IIPU



pa3paboTKe BIIArOMEPOB, Ta30aHAIU3ATOPOB M JIPYTUX YCTPOMCTB, pa3pabOTaHbI
ONTUYECKUE METOJIbI, CIIOCOOBI UM YCTPOMCTBA ISl U3MEPEHMS, aBTOMATUYECKOTO
KOHTPOJIE U PETrYJIUPOBAHUS BIAXKHOCTH B XMMUYECKOM, TEKCTUIHLHOMN, HEPTIHOM,
METAJUTypPrH4€CKOW, TOPHOM, NHUILEBOM M JAPYrMX OTPACHSAX HPOMBIIUIEHHOCTH.
Pazpaboran (oTod7eKTpUUYECKHUil BiaroMep JUisi aBTOMAaTHYECKOTO KOHTPOJA U
peryJIupoBaHUs BIAKHOCTH, a TakXe Ui yIpaBleHUs pabdoTON pa3IudHBIX
YCTPOWCTB TpU  KOJNCOAHUSAX  BEIMYMHBI  OTHOCHUTEIBHOW  BIQXHOCTH U
temneparypsl (M. M. Myxutaunos, 3.C.Mycaes u 1p.).

Pa3zpaborana cxema mpubopa, e KOKOH aHAJIU3UPYETCS IMyTEM CPaBHEHUS
YPOBHSI CHUTHAJIOB C BbIXOJa Ha (DOTOZIEMEHT M C MOCTYMAIOMIMX OT YEThIPEX
ATAJIOHHBIX HCTOYHHUKOB B COOTBETCTBYIOIIME CXEMbl CpPaBHEHUs, CpaOaThiBaeT
OHO W3 YETHIPEX MPHUCIOCOOIECHUN, KOTOPhIE COPTUPYIOT YUCTHIC W Je(PEKTHHIC
kokoHbI, (JI.D.Aronos, C.C.Hurmanxomxaes, I'.5. SInoramos).

Hecmotpst Ha 60OJIBITIOE KOIMYECTBO UCCIEAOBAHM, MPOBEACHHBIX O HACTOSIIIETO

BPEMEHHU HIEIKOHOCHOCTh ONPEIEISIOT HAa TPOU3BOJICTBE PYUHBIM CIIOCOOOM,

B3pe3ast ie3BueM MpolOy KOKOHOB, B3BEUINBAsT 000OYKU, KyKOJIKH M THYMHOYHBIE
IIKYPKHU ¥ TIOJICYUTHIBAIOT 1O (hOpPMYJIe BEC 0OOJIOUKH B IIPOIIEHTAX
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K TIOJITHOMY BECYy KOKOHOB. WM3-3a HM3KON NPOU3BOAUTEIBLHOCTH U OOJIBIIMX
MOTPENTHOCTSIX  HAa  MPOIECCe TMPEANPHUATHS HECYyT Oonblime  yOBITKH.
KoHcTpykTOpamu u ucciaenoBareasiMyu ObUTH ClIeTaHbl MOMBITKA MEXaHU3UPOBATh
stoT npornece (JI.d.Aronos, A.T.Illepmyxamenos, A.M.AOxynaes u ap.). OanHaxo,
ATO TIOKa HE UMeEJIO ycrexa. [JTaBHBIM HEeOCTaTOK OMBITHBIX 0OPa3IlOB CIOXKHOCTh
KOHCTPYKIIMH, OOJbINasi MOTPENTHOCTh W HU3KAs HAACKHOCTh. lIpakTudeckw Ha
MPOU3BOJICTBE HET TEXHUUYECKUX CPEACTB, O0O0ECIECUUBAIOIINX rporece
ONpeIeNICHUS IIEJIKOHOCHOCTH KOKOHOB.

N3 TexHWYECKUX CpeAcTB Ha IMPOLECCE MNPUMEHSIOTCS  TOJBKO
TEXHUUYECKUE BeChbl. Pa3paboTK HEKOTOPHIX aBTOPOB IO CO3JAHUIO0 IPUOOPOB ISt
HETIOCPEICTBEHHOTO ONPENEICHNs MOKA3aTels MEJIKOHOCHOCTH KOKOHOB IOKAa HE
peann30BaHbl B IPOU3BO/ICTBO.

CBsi3b TEMBI IUCCEPTANUN ¢ HAYYHBIMH HCCJIEJOBAHUAMU BbICIIET0
Y4eOHOro 3aBe/ieHHsl, B KOTOPO# BBINOJHEHA JUCCEPTALMOHHAs padora.
JluccepTaliMOHHOE UCCIEN0BAHUE BBITIOIHEHO B PaMKax IUIAHA HAYYHO
HCCJIEIOBATEIHCKUX PAOOT MPUKIIATHOTO TPOeKTa TalkeHTCKOTO HHCTUTYTA 110
MPEKTUPOBAHUIO, CTPOUTEIBCTBY M IKCILTyaTallil aBTOMOOMIIBHBIX JIOPOT 10 TEME
KA-4-001 «Co3nanue onbITHOrO 00pasiia aBTOMaTU3UPOBAHHOTO MOOMIILHOTO
YCTPOUCTBA C COTHEYHBIM HCTOYHHKOM DJICKTPOITUTAHUS U pa3padoTKa
TEXHOJIOTUU OMPEACIICHUS IETKOHOCHOCTA KOKOHOBY.

Heanbio ncciienoBanus sBisieTcs: pazpaboTKa CTAaTUCTUYECKUX METOJIOB IS
KOHTPOJI KaU€CTBEHHBIX MTOKA3aTENEH MIEJIKOBUYHBIX KOKOHOB Ha OCHOBE
KECTKOCTH MX 000JIOUKHU U CO3/IaHNE aBTOMATU3UPOBAHHBIX YCTPOUCTB.

B cooTBeTCTBHM C MOCTABIECHHOW LIEJIBIO PEMIATUCH CIAEAYOIINE 32191
HCCJICJOBAHUSA:



000CHOBaHHE M pa3padOTKa CTAaTUCTUYECKUX METOAOB JUIsl ONpeleTeHUs
Ka4eCTBEHHBIX MapamMeTpoB (OOBEMHOM >KECTKOCTH, UIEJIKOHOCHOCTh, CTENEHU
3pEJOCTH KOKOHOB, IUIOTHOCTH M TOJIIMHBI OOOJIOYKM) KOKOHOB Ha OCHOBE
’KECTKOCTH MX 000JIOUKHU;

pa3paboTarh yCTPOICTBO /I ONpEeaesieHUs 00beMa KOKOHOB;

pa3paboTarh yCTPOUCTBO ISl ONPEAEIICHUS MPOIIEHTHOTO COICPKAHUS
HE3PEeJbIX U KOKOHOB € OOJBIINM Yy/IEJIbHBIM 00beMOM (TTyXapei); pa3padoTka
YCTPOWCTB JJIs1 ONPEAEIEHUS IIEIKOHOCHOCTH, CTENIEHU 3PEIOCTU U TOJIIIMHBI
000JI0YKHU IIEIKOBUYHBIX KOKOHOB 0€3 UX B3pE3KH; MOACPHU3ALINS, TPOIrPaMMHOE
obecrnieueHue mpuoopa Jijist u3MEpeHus yaeabHoro oobema kokoHoB ®TU-1M u
pa3paboTKa 3KCIpecc METO/AA JIJIsl ONPEAEIICHHS IIETKOHOCHOCTH;

AKCIIEPUMEHTAIIBHOE HCCIIEIOBAHUE TEXHUKO-3KCIUTYaTallMOHHBIX U
TOYHOCTHBIX XapaKTEPUCTHK YCTPOUCTB Ha OCHOBE XKECTKOCTU 000JIOUKH KOKOHOB.
O0beKTOM HCC/IeIOBAHNS SBIISIOTCS TEXHOJIOTMYECKUE TTPOLIECCHI IIEIKOBOACTBA,
HOBBIE YCTPOICTBA JIs 3TUX MPOLECCOB U *KUBbIe KOKOHBI. IIpeamer
HCCJIeIOBAHUSA — METO/Ibl KOHTPOJISI KAYECTBEHHBIX MMOKA3aTeNIed HIEIKOBHUYHBIX
KOKOHOB M TEXHUYECKHUE aCMEKThl aBTOMATHU3AllUA TEXHOJIOTUYECKUX MPOLIECCOB B
HIETKOBOJICTBE.
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Metoabl ucciieqoBanusi. B kauecTBe METO0B HCCIICOBAHUS OBLITH
BBIOpaHBI KOMIUIEKCHBI CHCTEMHBIN TIOJIXO]T K PEIICHUIO MOCTABJICHHBIX 3a71ad,
OCHOBaHHBIM Ha METO/IaX UCCIIEIOBAHUS CJIOKHBIX CUCTEM, IPUYMHHO
CJICICTBEHHOTO aHaJIN3a BIUSHHS Pa3IMYHBIX (PAKTOPOB HA Ka4€CTBEHHBIX
MoKasaresel )KUBhIX KOKOHOB. [Ipu mpoBeeHnr NCCaeI0BaHUA UCTIOTh30BATTUCH
METO/IbI MATEMAaTUYECKOTO MOJICITUPOBAHNUS, CTATUCTUICCKIE METOIBI U METOIBI
CPaBHUTEIHHOTO aHAJIN3A.

Hay4nasi HOBH3HA MCCJIeIOBAHMS 3aKJIIOYAETCS B CIIETYIOLIEM:
pa3paboTaHo U 0O0CHOBAHO CTAaTUCTUUECKUX METOAOB JJIsl ONPEIETICHUS
Ka4eCTBEHHBIX IMapaMeTpoB (00HEMHOM KECTKOCTH, MICIIKOHOCHOCTh, CTETICHU
3pEJI0CTH KOKOHOB, TNIOTHOCTH M TOJIIIIUHBI 000JIOUKH ) KOKOHOB Ha OCHOBE
AKECTKOCTH X 000JI0UYKH;

pa3paboTaHO YCTPOMCTBO JUIsl OMpenesieHus o0beMa Tesl CI0XKHOU (QOopMBlI,
KOTOPOE HCIIONIB3YETCS ISl OMpeeieHnss 00beMa KOKOHOB, YTO HEOOXOIUMO ISt
pacuera ko3 duIrieHTa TOMPaBKKA MPH BBIUUCICHUU IICTKOHOCHOCTH O0Opa3IioB
’KUBBIX KOKOHOB B C/IaBa€MOM MMapTHH;

pazpaboTran cnoco0 H YCTPOMCTBO I ONpEIEICHUS MPOLIEHTHOTO
COJIepKaHUsI HE3PEJIbIX U KOKOHOB ¢ OOJBIIUM yIelbHbIM 00beMoM (Timyxapeit). C
y4eTOM 3TON WH(DOPMAITUU TPOU3BOIUTCS PACUET MIETKOHOCHOCTH KOKOHOB;

pa3paboTaHbl TpU BapuaHTa cHocoda W YCTPOMCTBa, OOECIEUMBAIOLINE
Oosee TOYHOE OMpeNeIeHUE JEHCTBUTENBHOIO KOJIMYECTBA IIEIKOBOM MAcCChI
KOKOHOB, a TaKX€ CTCICHb 3PEJIOCTH, TONIIWHY M INIOTHOCTH O0OJIOYKM KOKOHOB
0 KECTKOCTH 0OOJIOUKH CITaBa€MO MapTHH KOKOHOB.

MOJICPHU3HPOBAH MPUOOp I HM3MEPEHUS YACTLHOTO 00heMa KOKOHOB



OTU-1M c¢ duxcanuelt MOCTOSHHON Macchl 00pasiia KUBbIX KOKOHOB (3Kr) H
ABTOMaTHYCCKHUM CBEMOM BBICOTHI CJIOSI KOKOHOB H3MEPHTEIILHOM IWIIHHJPE,
MpEeIHA3HAYCHHOTO /Il ONPECNICHUs MICIKOHOCHOCTH KOKOHOB 0€3 MX B3pE3KH.
Pazpabotan sxcnipecc METo A1t ONPEeIeTICHUS IIISIIKOHOCHOCTH KOKOHOB.

IpakTHyeckne pe3yabTaThl HCCIAEI0BAHMS 3aKITIOUACTCS B CICAYIOIIEM:
pa3paboTaHbl HOBbIE METO/IbI ONPEICICHUS KAU€CTBEHHBIX MOKa3areyeil KOKOHOB,
OCHOBaHHBIC HA KECTKOCTH WX 000s0uku. [IpoBeaeHsr nx anpodarus u
WCITBITAHUS TIPHU OTIPECIICHUH Ka4e€CTBEHHBIX TTAPAMETPOB KUBBIX KOKOHOB, KaK
00BbEeMHas KECTKOCTh, IIETKOHOCHOCTh, CTETICHb 3PEJIOCTH, TOJIIMHA U TUIOTHOCTh
000J104KH 00pa3iia >KUBbIX KOKOHOB.

pa3paboTaHbl YCTPOMCTBO MJisi OMNpeiesieHus 00béMa KOKOHOB, YCTPOMCTBO
JUTSL OTIPENICTICHUST TIPOIEHTHOTO COACPKAHUS HE3PEIbIX KOKOHOB W KOKOHOB C
OOJBIIMM  yIENBbHBIM 00beMOM (TTyXapei) W YCTPOMCTBO I OMNpPEACIICHHUS
IIEJIKOHOCHOCTH KOKOHOB, JKOHOMHYECKHU TMpPUEMIIEMbIE I MISIKOBOIYECKON
MIPOMBITIUICHHOCTH.

MOJICPHU3HPOBAH MPUOOp I HM3MEPEHUs YASTHLHOTO 00heMa KOKOHOB
OTU-1M u npeanoxkeH 3KCIPECcC METOHA ONPENCIICHUS IEIKOHOCHOCTH KUBBIX
KOKOHOB.

JI0CTOBEPHOCTH Pe3yJIbTATOB MCCJAEAOBAHMIA TOATBEPKIACTCS, TIPEXKIIC
BCET0, OOJIBIIION CTATUCTUKOMN IKCIIEPUMEHTAIBLHOTO MaTepraja, COOTBETCTBUEM
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MOJIYYCHHBIX  OKCIIEPUMEHTAIBHBIX  JAHHBIX C  pe3yabTaraMu  JIPYTUX
skcriepuMeHTOB.  OOpaboTka  MOMYYEHHBIX  pe3yiabTaTOB  IPOBEACHA  C
HCIOJIB30BAHUEM METOJ0B MaTeMaTHUYCCKOM CTATUCTHKH.

Hayynasi W mpakTHyeckasi 3HAYHUMOCTH Pe3YJbTATOB HCCJIETOBAHUS.
Hayuynasi 3Ha4MMOCTBH pE3yJbTATOB HWCCIICIOBAHUS 3aKITIOYACTCS BO3MOXKHOCTBHIO
OTIpe/IeJICHUs] OCHOBHBIX KaueCTBEHHBIX II0Ka3aTejel KOKOHOB, KaK OOBEMHYIO
KECTKOCTb, MEIKOHOCHOCTh, CTEIIEHb 3PEIIOCTH, TOIIIUHY U TJIOTHOCTH 000JI0YKH
KOKOHOB I10 KECTKOCTH UX 00O0JIOYKH.

[IpakTrueckas MEHHOCTh Pa0OTHI 3aKIIOYACTCS B TOM, YTO pa3pabOTaHHBIE
METObI W  YCTPOMCTBA JJIS  OMNpenesieHus  OONBIIMHCTBA  BaKHEUIUX
Ka4eCTBEHHBIX  TIOKa3aTeliei  KOKOHOB  IIO3BOJIAIOT ~ ONTHUMH3UPOBATH U
CTAOWJIM3UPOBATh TEXHOJIOTHYCCKHE PEKHUMBI, OTOPAKOBBIBAIOT JIC(PEKTHBIE
KOKOHBI, yMCHBIIIAIOT TOTEPH TMPU OMPEIACICHUN CeOSCTOMMOCTH TPOAYKITUH,
CHUKAIOT TIOTPEITHOCTH | YIIYYIIIAIOT KYJIBTypy OOCTY>KUBAaHHUSI.

Buenpenne pe3yibTaToB uccjenoBanusi. Ha ocHoBe pa3paOoTaHHBIX
METO/IOB M aBTOMATU3WPOBAHHBIX YCTPOUCTB JJIs1 KOHTPOJISI Ka4eCTBa KOKOHOB: 110
OTIPEICIICHHMS IETKOHOCHOCTH 0€3 MX B3PE3KH MOJTyUCHHI 4 MMaTeHTa Ha
nzobperenne mo MHTemiekTyamHoi cooctBeHHocT PecnyOnmku Y30ekucran
«Crioco0 omnpeneseHus MeTKOHOCHOCTH kKokoHOBY, UZ TAP 05164 ot 22.01.2016;
«Croco0 omnpeesieHus MeIKOHOCHOCTH KokoHOBY», UZ TAP 05014 ot 19.01.2015;
«Cnoco0 onpeesieHus METKOHOCHOCTH 0 KECTKOCTH 000JIOYKH KOKOHOBY», UZ
IAP 04905 ot 08.05.2014; «Crioco0 omnpeneneHus MEeIKOHOCHOCTH KOKOHOBY, UZ



IAP 04652 ot 15.01.2013. Pa3zpaboTanHble cCIOCOOBI ¥ UX pPEATU3YIOIIHE
YCTPOUCTB MO3BOJISLIIN 00JI€€ BHICOKON TOYHOCTH ONPEACIIUTH METKOHOCHOCTU
KUBBIX KOKOHOB B CJIJaBa€MOI MapTHH;

M0 OMPEEIECHUI0 MPOLIEHTHOTO CoJepkKaHus Ae()EKTHBIX KOKOHOB MOJy4YeH
naTeHT Ha wu3o0pereHue 1o MuTemiektyanHoil coOcTtBeHHOCTH PecmyOnuku
V30ekucran «Crnoco0 ompeneneHus TMPOIEHTHOTO COAEPKaHUSI KOKOHOB C
OoonpmuM yaenbHbiM 00bemMom», UZ IAP 05003 ot 05.12.2014. Pa3paboranHbIit
CHOCO0 M WX PEaNU3yIONIMM €ro yCTPOWCTB MO3BOJST 00Jiee BBHICOKOH TOYHOCTH
OTIPEJICIUTh HE3PENIbIX U KOKOHOB C OOJIBIIMM OOBEMOM, KOTOPBIE OTPHUIIATEILHO
BJIMSIIOT HA KaY€CTBO KOKOHOB B CAaBaEeMOM MapTuu;

pa3pabOTaHHbIE METOAbl M HAa WX OCHOBE CO3JaHHBIE YCTPOWMCTB, ISt
OMpENICNICHUs] KAYeCTBEHHBIX IMMapaMeTPOB IIEJIKOBUYHBIX KOKOHOB, MOJIEPHU3U
POBaHHBIN TPUOOP 71T U3MEPEHUS yaeIbHOTO 00beMa KokoHOB DTU-1M, a Taxke
MPEIVIOKEHHBIA AKCOPECC METOZ ONPENCIICHUS IMIETKOHOCHOCTH IIEIKOBUYHBIX
KOKOHOB BHEJIPEHBI B CEJIBCKOE XO35IUCTBO, B YACTHOCTHU AHTHUIOIBCKOM [ 0JI0BHOM
kokoHocymmike (2011-2015 rr.) Tamkentckoir ob6nactu (MuHUCTEPCTBO
CEJIbCKOTO M BOAHOTO XO3sIMCTBO peciyOnuku Y30ekuctaH crnpaBka Ne 02/35-26 ot
9.01.2016 r.). Bnempenue pe3ynbTaTOB MCCIEIOBAHUSA  TMOCITYXKWIO ISt
OTIpEICJICHUS] KaU€CTBEHHBIX MapaMeTPOB KOKOHOB, B YaCTHOCTU CpeAHUN 00BbEeM
KOKOHOB, OOBEMHYIO JKECTKOCTb, CTEMEeHb 3pENOCTH, UICIKOHOCHOCTh U
MPOIICHTHOE COJICPKAHUE HE3PENIbIX KOKOHOB U KOKOHOB C OOJIBIIUM YIETbHBIM
00BEMOM.
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AnpoGanusi pe3yJbTaTOB HccJe0BaHusl. Pe3ynbrarbl uccien0BaHUS
anpoOupoBaHbl Ha 14 pecmyOIUKaHCKUX U MEXKTYHAPOIHBIX KOHPEPEHITUAX, B TOM
yucie, «IIpobreMbl BHEIpEHUsT MHHOBAIMOHHBIX MJIEH, TEXHOJIOTHI U TMPOEKTOB B
npou3BoacTBOY» (Jku33ax, 2010), «MoaepHuzaiys mporu3BOACTRO,
TEXHUKO-TEXHOJIOTUYECKH  NepeoOopyoBaHUE, WHHOBALMU, 3KOHOMHYECKHU
OpUEeMJIUMBIE METOAbl W HEOOBIKHOBEHHbIe pemeHun» (Peprana, 2010),
«Hayko€MKue TEXHOJIOTMH B  XJIONKOYMCTUTEIBHOW, TEKCTUIIBHOW, JIETKOM
MIPOMBINIJICHHOCTSIX U TMonurpadguyeckoM mpouspoactse» (Tamkent, 2010, 2011),
«AKTyallbHbIE BONPOCHl Pa3BUTUU JIETKOM MPOMBIIUIEHHOCTH Y30€KHCTaHAa Ha
ocHoBe uHHOBanum» (Tamxkent, 2012), «/HHOBaMOHHBIE HJEU U Pa3pabOTKU
OJIOPEHHBIX MOJIOJIEKH B YCIIOBHUSIX MOJIEPHU3ALUN TEXHUKU U TEXHOJIOT N
(Tamkent, 2013), «AKTyajibHbl€ BONPOCHI WHHOBAIIMOHHBIX TEXHOJOTHH B
YCIOBHSIX MHTErpallid Hayka, oOpa3zoBaHue U npousBoicTBa » (Tamkent, 2013),
«/IHHOBAaIIMOHHBIE WJEU U PpPa3pabOTKU OJOPEHHBIX MOJIOAEKH B YCIOBHUAX
MOJICpHU3ALMKU TeXHUKHU U TexHosorum» (Tamxkent, 2015), XLVI mexaynapoaHas
Hay4yHO-TIpakThueckass  koHbepeHuuss  «Hayunas  guckyccusi:  BOHPOCHI
TexHuueckux Hayk» (Mocksa, 2016), IX MexayHnapoaHas HaydyHO-TIpaKTUUECKast
KoH(pepeHus «AKTyanbHble Tpobaembl Hayku X X1 Beka» (Mocksa, 2016).

Ony0/IMKOBAaHHOCTBL Pe3yJbTaToB HcciaenoBanuii. [lo teme nuccepranuum
oImyOJMKOBaHO 32 HayuyHbIX paboOT, W3 HUX 8§ HAyYHBIX CTaTel B KypHalax



PEKOMEHJIOBaHHbIX  BreIicmien arTecTallMOHHOMN komuccuen  PecnyOmuku
V30ekucTan ajig MyOJUKAllMM OCHOBHBIX HAyYHBIX pE3YyJbTaTOB JOKTOPCKHX
AUccepTaluii, MOJy4YeHbl 5 MaTeHTOB Ha M300peTeHus, | MareHT Ha MOJIE3HYIO
MOJIENb ¥ 3 CBUJETENBCTBA O perucTpauuu nporpamm aist 9BM.

Crpykrypa n 00bem gquccepranuu. CTpyKTypa AUCCEpTalUA COCTOUT U3
BBEJICHUS, IITH IJ1aB, 3aKJIFOYEHHUS], CIIUCKA UCIIOJIb30BAaHHON JIUTEPATYPHI U
npuioxernit. O0beM auccepranuu cocrasisieT 181 crpanu.

OCHOBHOE COIEPKAHUE JUCCEPTALIUU

Bo BBeneHum 000CHOBaHA AaKTyaJIbHOCTb U BOCTPEOOBAHHOCTH TEMBI
JUCCEpPTallMM,  ONPENEICEHO  COOTBETCBUE  HCCIEAOBAaHUS  NPUOPUTETHBIM
HalpaBJICHUSIM ~Pa3BUTUSL HAaykKu U TexHosoruil PecnyOnuku VY30ekwucraH,
npHUBeIeHBl 0030p 3apyOeXHBIX HAyYHBIX HCCIENOBAHUM MO TeMe JAUCCEepTalluu U
CTENEHb W3YYEHHOCTU MpoOJIeMBbl, CPOPMYIUPOBAHBI ENb U 3aJayd, BbISBICHbI
OOBEKT U MPEAMET HCCIENOBaHUs, W3JI0KEHbl Hay4yHas HOBU3HA M MPaKTUYECKUE
pe3ynbTaTbl  WCCIENOBAaHMS, pPACKpbITa TEOpETHYECKas M IpPaKTHYECKas
3HAQYMMOCTB ITOJYYEHHBIX PE3YJIbTATOB, JTaHblI CBEACHUS O BHEIPEHHUU PE3YNIbTATOB
MCCJIeIOBaHUs, 00 OMyOJUKOBAHHBIX PAOOT M O CTPYKTYPE AUCCEPTAIIHH.

B nepBoii mase nuccepranuu Ha3BaHHOU «CocTosiHUE MPOOJIeMbI U
TEXHHYECKHE OCHOBBI ONpeie/IeHUsl KA4eCTBEHHbIX M0KAa3aTeJIeH IeJIKO
BHYHBIX KOKOHOBY, IPUBEJEH 0030p JIUTEPATYPHBIX JAHHBIX 10 COCTOSHUIO

pOoOIeMbI OIIEHKH KaueCTBAa KUBBIX KOKOHOB U CYIIIECTBYIOIIUX METOIOB

OIIPENIEIICHNs KaY€CTBEHHBIX I0Ka3aTelIen EJIKOBUYHBIX KOKOHOB, a TAKKE

KJ1accu(uKaIus METOIOB U CPEJICTB KOHTPOJISl KaUeCTBA MIEIKOBUYHBIX KOKOHOB.
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Ha ocHoBe anann3a UMEMMXCS TEOPETUUECKUX U SKCIIEPUMEHTAJIBHBIX JaHHBIX
chopmynrpoBaHa MOCTAHOBKA 3aa4H.

Bo BTopoii mase nuccepranuu «Bb10op MeTo1a KOHTPOJIA KAa4eCTBEH HbIX
napaMeTpoB MIEJKOBHYHBIX KOKOHOB) MPUBEICHB 000CHOBAHUE HOBOTO
METO/Ia KOHTPOJISI KaUe€CTBA IIEJTKOBUYHBIX KOKOHOB OCHOBAHHOI'O HA KECTKOCTHU
000JIOYKU KOKOHOB.

PazpaboTana TexHomOrUs onpeaeneHus: 00bEMHOM KECTKOCTH KOKOHOB,
KOTOpAs SBJISIETCS HE MEHEE BAXKHBIM MApaMETPOM JJIsl OLIEHKH TEXHUKO
HPKOHOMUYECKOM IIEHHOCTH NapTuu KOKOHOB. [yt onipenenenus kodddurmenTa
00BEMHOM JKECTKOCTH, KUBBIE KOKOHBI OIPEICIICHHON MacChl (HarpuMep, m=3Kr)
3aChINAIOT B U3MEPUTENbHYIO eMKOCTh pudopa @TU-1M, BkiIt04aroT BUOPOCTEH]
Ha | MUHYTY B COOTBETCTBUM C TEXHUYECKUM NacnopToM Ha npudop OTU-1M.
[Tocne octaHOBKM BUOpOCTEHAA (PUKCUPYIOT BHICOTY CJIOSI KOKOHOB H M CKUMAIOT
KOKOHBI TPY30M C ONIPENIETICHHON MacCOM, BBIYUCISIIOT KOA(PPUITUEHT 00bEeMHOM
KECTKOCTH >KMBBIX KOKOHOB IO SMIUPUUECKON (hopmyIie:

K
A
Mg



=(1)

riae M - macca rpy3a, g- yCKopeHue cBobogaHoro nanenue, Ah=H-H,, Hu H, -
BBICOTA CJIOSI KOKOHOB B M3MepUTEIbHOM eMKocTH npubopa ®TU-1M no u nocne
CKaTHUsl COOTBETCTBEHHO.

[1IenTKOHOCHOCTD SIBJISIETCS OCHOBHBIM M OOBbEKTUBHBIM ITPU3HAKAM,
XapaKTEePU3YIOIINM, Ka4€CTBO KMBBIX KOKOHOB IIPU MPUEMKE OT 3arOTOBUTENECH U
3aBUCHUT OT MOPObI MICIKOMPSIA, CUIBHO U3MEHSETCS OT YCIOBUN BBIKOPMKH U
COJIEpXaHUSI TYCEHUII.

Pa3paboTansl HaMu HOBBIE METOJIBI OTIPEACIICHUS METKOHOCHOCTH JKHUBBIX
KOKOHOB:

1-it meron. Crioco® ompeneneHus: MIEJIKOHOCHOCTH OCHOBAH MO KECTKOCTHU
000JIOUKH KOKOHOB, BKIIFOUAIOT OTOOp 0Opa3iioB KOKOHOB, PAaCKIaAbIBAIOT HX B
BEPTUKAJIbHBIE SAYECHKH, SYEHKHA 3allOJNHSIOT JUCTUJIMPOBAHHOM BOJIOW M
ONPENENSIIOT WX TIEepBOHAYAIbHBIM 00bEM, 3aTeM CHABIMBAIOT KOKOHBI [0
yMeHbIlIeHUs1 ux ob0bema Ha 5-10% oOT mepBoHaYadbHOTO, (GUKCHUPYIOT 3HAYEHUE
JaBiICHUS P, mpu KOTOpPOM MPOUCXOIUT YMEHbIIEHHE OObheMa, a OmpelecHUe
menkoHocHocTH LI ocyiiecTBasIOT MO0 MaTeMaTu4ecKoil 3aBUCUMOCTH

I=k-p+e6(2)

rae kK — K03 (GUIHEHT TPONOPLIUOHATIBHOCTH, 3aBUCSIIMHA OT IOPO/IbI KOKOHOB; 6 —
cBOOOJIHBIN wiieH; P — N30bITOYHOE 1aBJIEHUE, IPU KOTOPOM 00BEM KOKOHOB
yMmeHnbaercs Ha 5 — 10%, npu 3Tom nporece ¢kartrst KOKOHOB KOHTPOJIMPYIOT
MyTeM MPOEKIIMN TeHU KOKOHOB Ha (DOTOUyBCTBUTENbHBIN 3KpaH [11; [lareHT Ha
uzobperenne PY3 UZ TAP 04905].

2-ii Mmetoz. Cioco6 onpeaeneHns MEIKOHOCHOCTH KOKOHOB 3aK/IF0UaeTCs B
TOM, YTO YJIO’)KEHHBIE B HUIMHAPUYECKYIO €MKOCTh KOKOHBI ITOIBEPTatoT
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BCTPSIXMBAHUIO HA BUOPOCTEHJE, 3aTE€M C LIEJbI0 MOBBIIMICHUS] TOYHOCTH, MOCIE
OCTAaHOBKM BHOpPOCTEHJA MJsi ydeTa BIUSHUS Ha IIEIKOHOCHOCTb TOJIIUHBI
00O0JIOUKM KOKOHBI CXKHMAlOT Tpy30M ¢ ompeneineHHon wmaccoit 10 -20 x,
JaTYMKaMU BBICOTHI IEpenaloT HHPOpMalHio 00 HU3MEHEHUU CpelHEH BBICOTHI
cyost KOKOHOB H-A/ B KOMIIBIOTEp M BBIYMCIISIIOT IIEIKOHOCHOCTD JKUBBIX KOKOHOB
no smMnupuyeckoit popmyiie [12; [Tarent Ha uzodperenne PY3 UZ TAP 05014]:

Mo g-nmny 3

rae H — BeIcOTa ClIOS KOKOHOB Tociie BHOparuu; A4 — M3MEHEHHE BBICOTHI CIIOS
KOKOHOB TIOCJIE CKaTusg 000s04eK; A—cBoOOmHBIM wieH; K- Ko3(pQhUIIHMEHT
MTOTIPABKH, KOTOPBIC 3aBUCAT OT MacChl IPy3a U IOPOJIbI KOKOHOB.

3-i1 Meroa. Cnoco® ompenesneHus IIETKOHOCHOCTH KOKOHOB BKIIFOYACT



YKJIaJIKy KOKOHOB B IIUIMHAPUYECKYIO €eMKOCTb, BCTPSIXMBAHUE HAa BUOPOCTEHIE 0
3aJJaHHOM CTENEHU WX VYIUIOTHEHWS, U ONPEACIICHUE IIEIKOHOCHOCTU [II 10
dbopmyrte [9; [larent Ha n3o6petenue PY3 UZ IAP 04652]:

0

H
'\
yiig Kl
p
100%,
,(4)

m K

eV
rae H,.,- cpemHss BBICOTA 3aNOJHEHMs LUIMHAPA MPpUOOpa; m — Macca KOKOHOB B
nuinuHape npubopa; K — kxodpduIMEHT Ui JaHHOW TOpPOABI  TYTOBOTO
HIETTKOIPAIA.

Koadpdunuent K nns mo00i MOpoAbl TYTOBOTO IIETKOMPSIa OMPEASsSIOT
[0 T'PaAUPOBOYHOM IPSMOU, KOTOPYIO CTPOST IIO JaHHBIM 3aMEpPOB CPEIHETO
obbeMa omHOro KokoHa M Koddduimenra K, omnpeaeiaecHHOro Ui ABYX IOPOIT
TYTOBOT'O HISJIKONPSIAA, PA3INYAIOIIUXCS pa3MEPOM KOKOHOB.

4-meton. M3 cnaBaemMod MapTUM >KUBBIX KOKOHOB BBIOMPAIOT CIIyYailHBIM
o0pazoM 7 mTyK HeAehOPMUPOBAHHBIX KOKOHOB, ( 10<n<20 ) u3 HUX OTOUpAIOT MO
o4yeped KOKOHBI IO OJTHOMY, 3aMEePSIOT UX HadalbHYIO JUIUHY {10 OOJBIION OCH
U CpeIHHMI TuaMeTp d KOKOHA U MyTeM MEXaHHMYEeCKOTO BO3ACHCTBUSA OIMHAKOBOM
CWJIBI CO3/Ial0T C)KaTue ¢ 000uX MoMrcoB KokoHa [13; [TatenT Ha u3obperenue PY3
UZ TAP 05164]. [lamee wu3MEPSIOT HAWMMEHBIIYK JUIMHY {; MEXAY ABYMS
BMSTHHAMH CO CTOPOHBI TIOJIIOCOB M OMPEICISIOT HIETKOHOCHOCTh  KaXKJI0TO
KOKOHA 10 3MIOUpUYECcKol hopmyre:

del[l(S)

100%

++

01

rae k- MonpaBOYHBIA KOA(PUIIUEHT, 3aBUCIINNA OT TOPOJbl KOKOHOB; F — cuia
OTpPE/IETICHHOW BEJIMYUHBL, d- CPEAHMN OUaMeTp KOKOHA; {,- HadajlbHas AJIMHA



OONBIION OCH KOKOHaA, 51 — HAaMMCHBIICC PACCTOAHUEC MCKAY ABYMs BMATHHAMU
KOKOHa CO CTOPOHBI ITOJIFOCOB ITOCJIC BOSI[GﬁCTBHH cuibl F.
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3aTeM HIETKOHOCHOCTh OMPEACIISIIOT MAPTUHU KUBBIX KOKOHOB TyTEM yCPEIHEHUS
HIEJIKOHOCHOCTEW MO pe3yJibTaraM U3MEPEHUN 71 KOKOHOB: »

>

1

1

==1(6)1’

5-1 Meton. KokoHBI ONMpEeNeseHHON MapTUM MOMEMIAIOT B MU3MEPHUTEIbHYIO
€MKOCTb, MOAXOSIIETO IUaMeTpa KOKOHOB B CTOJIOMK JIPYT Ha APyra B KOJIMYECTBE
or 8 no 15 mT, CcBEpXy KOKOHBI 3aKpBIBAKOT KPBIIIKOM CO  CIEHHAIBHOMN
MOJCTaBKOM, (PUKCUPYIOT BBICOTY CJIOSi KOKOHOB H w anms yuera BiusHUA Ha
IEJIKOHOCHOCTh TOJILIMHBI O0OJIOYKU CKUMAIOT KOKOHBI OIpEEII€HHBIM BecoM P,
JaT4MKaMHu BBICOTHI TiepenarT uHdopmaiuioo o0 HW3MEHEHUH BBICOTHI CTOJ0a
KOKOHOB A/ B KOMIbIOTEp. B KOMIbIOTEpPE BBIYHMCIAIOT IIEIKOHOCHOCTD KUBBIX
KOKOHOB T10 SMITUPUUIECKON (hopmyIie

=K - (P-H/Ah) , (7)

rae P — Bec KphIIKKM ¥ I'py3a BMECTE C IIOACTABKOM, U3MEpPSETCA B HbIOTOHAxX; H —
NepBOHAaYaIbHasl BHICOTA CJIOSI KOKOHOB /10 CKaTusl; A/ — U3BMEHEHHE BhICOTHI
CTOJIOMKa KOKOHOB mocie cxkatus; K - KoapUIueHT monpaBKu, U3MEpsIeTCs B
%/H.

JIns NOBBIIEHUS TOYHOCTHM IIPU ONPENEICHUM 3PEIOCTH IO KECTKOCTH
000JIOYKH KUBBIX KOKOHOB HaMHu pa3pabOTaHa METOIMKA OIpPEIEICHHs CTEIECHU
3pENOCTHU IO KECTKOCTH 000JIOUKH KOKOHOB.

Meronuka onpeneneHust CTENEHU 3pEIOCTH KOKOHOB : KOKOHBI ITOIITYYHO
IIOMEIIAI0OT B  BEPTUKAIBHOM IOJOKEHUHM B  HU3MEPUTEIBHYIO  €MKOCTb,
HNOJAXOJAIIYI0 0 JWaMEeTpy U JJs y4yeTa TOJIUHBI O0OJIOYKH CHKUMAKT KOKOH
onpeneneHHbiM rpy3oM maccot 0,1 Kr, pUKCHUPYIOT BBICOTY KOKOHA 110 U MOCIHE
CKaTusl, MepenarT MHPOPMAIMIO HAa KOMIBIOTEP, a CTENEHb 3PEOCTH >KUBBIX
KOKOHOB OIPEIENISIIOT 110 AIMIHUPUYECKor hopMmyIe:

=
A
. (8)
100%
C3
A

rne Ah,,Ah - n3MeHeHne BHICOTHI 3pEJIOrO U UCIIBLITYEMOTO KOKOHA



COOTBETCTBEHHO MOCJIE CKaThsl 000104YEK, MM.

N3meHeHne BhICOTHI KOKOHA TTOCTIE CKATUsl 000JI0UEK 3aBUCETh OT TOJIIIUHBI
000JIOYKH KOKOHA.

Hamu nipenyioxkeHHast METOAMKA OTPECTICHUS TOIIIMHBI 000JI0YKHA KOKOHOB,
OCHOBaHa Ha JKECTKOCTH UX 00OJI0UKH.

Meronuka ompeAesieHuss TONIMMHBI OOOJOYKH KOKOHOB BKJIIOYAET OTOOP
0o0pa3IioB KOKOHOB, 3arpykaeMpleé HUX B IIWIMHAPUYECKYIO H3MEPUTEIbHYIO
€MKOCTh (pHC.5) MOAXOAIIETO JUaMeTpa CTOJIOUKOM, (DUKCUPOBAHUE BBICOTY CJIOS
KOKOHOB, 3aT€M C)KHMMAIOT KOKOHBI OMpPENEICHHBIM BecoM P, maruMkamu BBICOTHI
nepenaroT HUHGOPMAIMIO 00 HW3MEHEHHMH BBICOTHI CTOJI0a KOKOHOB Al B
KOMIIBIOTEP. B KOMIIbIOTEPE BBIUUCIISCTCS TOJIMHA 000I0YKH JKMUBBIX KOKOHOB 10
MaTeMaTHYeCKOH 3aBUCUMOCTH

T+

,(9)
A &
rae K — KoahGUIMEHT MPONOPLUHUOHATBEHOCTH, 3aBUCSIIEH OT OPOJIbI KOKOHOB; P —
BEC Tpy3a, U3MEPSETCS B HbIOTOHAX; A/ - ”3BMEHEHUE BBICOTHI KOKOHOB TOCJIC
CKaTHSl; 8 — WICH, MOKA3bIBAIOIIUN KAKYI0 YaCTh OPANHATHI MpsMasi OTPE3aeT OT
OCH OpAMHAT.

Kak w#3BeCTHO, TMJIOTHOCTH OOOJIOUKH, KaK KAueCTBEHHAsl XapaKTEPUCTUKA
KOKOHOB, HMeeT OOJbIIIOe 3HAYE€HHWE TIPU OMNpEeJeiICHUU JIMHBI HUTU U €€
pPa3MaTbIBAEMOCTH .

Hamu nipeanaraetcst MeToIMKa OnpenesieHus MI0THOCTH 000JI0YKHA KOKOHOB,
KOTOpas 3aKJIF0YAETCs B CIAEAYIOLIEM:

Jlnist onpenienieHus miomaan 000J0YKH KOKOHA S, KOTOpas
HPOMOPIUOHAIEHO 00beMY KOKOHA V), M ONIPEACTSACTCS TI0 POPMYIC 500 Vi S = K
* (10) rme k — ko3 PUIMEHT TPONOPLHOHATBHOCTH, B 3aBUCUMOCTHU OT MOPOIbI
mieNnKonpsiaa koneobaercs B npeaenax ot 0,25 (KpyImHbIX KOKOHOB) 10 3,5 (st
MEJIKUX KOKOHOB).

Macca M, ;,, 0007109KH KOKOHOB JUISl JIFOOOM MOPOMABI TYTOBOIO HIEIKOMpsiAa
OTPENIEIIAIOT MO TPATUPOBOUYHON MPSIMOHM, KOTOPYIO CTPOSIT MO JAaHHBIM 3aMEpOB
cpenHero obbema MU Macca 0007M0YKU M,;,, OJHOTO KOKOHA, Pa3IWYaroIMXCs
pa3MepoM KOKOHOB. TonmuHa 00050ukd 7 KOKOHOB OMNPEICTSIOTCA IO
npeajiaraeMbIM HaMu BbIlie MeTosioM. [lanee 3Has M, ;,, Maccy 000JIOYKH KOKOHOB,
Tonuuuy 7 u Tuiomaab 0OO0JIOYKK KOKOHA S5, MOXKHO OMPEICIUTh IIJIOTHOCTh
000JI0YKH KOKOHOB 110 (hopMyII€:

MM ( ) 06011 KoK 06011 KOK

00071
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rae M, ;,,- Macca 000JIOYKH KOKOHA; S, ;,,- IIOIAIb 000J0UYKH KOKOHA; 7- TONIIINHA
000JIOYKH KOKOHA.

Takum o00pa3oM, NPEMJIOKEHbI METOAbl U MATeMaTHYECKHE MOJENTU i
ONpPEAEICHUS KAYECTBEHHBIX MOKA3aTeIeii KOKOHOB, OCHOBaHHBIEC HA )KECTKOCTU HX
00O0JIOUKH KaK CTENEHb 3PEJIOCTH, TONIIUHBI U TUIOTHOCTH OOOJIOYKH KOKOHOB,
KOTOpbI€ SIBIIAIOTCST HAmWOOJee BaXHBIMHM C TOUYKH 3PEHUSI ONPEICICHUS
Ka4ECTBEHHBIX MOKa3aTeJiel MIeJKa-ChIpLa.

B Tperbeil miaBe nuccepranuu Ha3BaHHOW «Pa3pa0doTka ycTpoOMCTB H
NpPOorpaMMHoOe o0ecme4yeHue /ISl KOHTPOJISI M AHAJIM3Aa KavyeCTBEHHBIX
noka3arejieili KOKOHOBY» TPHUBEICHBI pa3pabOTaHHBIE YCTPOWCTBA M PE3yIbTAThI
ONPEAEIICHNS KAYECTBEHHBIX MOKA3aTEIICH IEJIKOBUYHBIX KOKOHOB.

Pa3paboranHoe  HaMuU  yCTPOMCTBO  OTHOCHUTCS K  TEKCTUJIBHOM
MPOMBIIIJIEHHOCTA W KAacaeTcsd KOHCTPYKIMU YCTPOMCTBA NPEAHA3HAYEHHOTO
MOBBIIICHUE TOYHOCTH U3MEPCHHUSI JITIs1 OTIPEIEICHIS 00beMa TeJ CII0KHOMN
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dbopmpbl, Hanpumep, KOKOHOB [ 14; [TatenT Ha mone3nyo moaens PY3 UZ FAP
00862].

Ha puc.1 u3o0paxeHo ycTpOMCTBO AJis ONpenesieHrus o0bema Tell CIOKHON

(GbopMBbI, KOTOPOE COCTOUT U3 MOJCTABKHU 1, CTOEK 2, CTEKIISIHHON rpagyupOBaHHOM
TpyOKku 3, W3 JBYX COCYIOB OJMHAKOBOro oObeMa 4 u 5, OAMH M3 KOTOPBIX
Ha3bIBAeTCs JAeMII(PepHON E€MKOCThIO 5, a BTOPOH HM3MEpPUTENbHONW E€MKOCTHIO 4,
COCTOSIIIEH W3 JBYX dYacTel, NpHUIUIM()OBAHHBIX W TEPMETHYHO MPUTEPTHIX,
KOTOPBIE IPUKUMAIOTCS APYT K IPYTy 3aKUMOM 6. BepXHsis yacTh M3MEPUTENBHON
€MKOCTH 4 cHaO)XeHa CTEKJISTHHBIM NaTpyOKoM 7 ¢ OTMETKOM 8.
JHemrdepHas eMKOCTh 5 ¢ TpyOKoi 3 U u3MepuTeabHasi EeMKOCTb 4 COEMHEHbI
nutairom 9. O6beM Tena CIIoKHON (POpPMBI ONpEAeIeTCs JeIeHUEM YPOBEHbBS
xuakoctu (coctaB 90% Bonbl U 10% METUIIOBOTO CIMPTA) B IPalyHPOBAHHON
TpyOKe.



Puc. 1. YerpoiicTBo 1u1st onpeaeieHust 00beMa TeJ1 cJ10:kHoi Gopmbl:1-moacraBka;
2-CTOMKM; 3- CTeKJISIHHAS TPAAyUPOBaHHAs TPYOKa;4-N3MepUTEIbHAT €MKOCTb;
S-nemmngepHasi eMKOCTB; 6- 3a:KMM;7-CTeK/JIsIHHAs naTpyOKa; 8- ormeTka; 9- muiacTmac
COBBI IIJIAHT.

PazpaboTannoe HaMU yCTPOMCTBO ISl OMpEAeSieHus 00beMa Tl CI0KHON
(GOopMBbI, MO3BOJISIET OBICTPO OMPEAEIIUTh 00BEM KOKOHOB C JTOCTAaTOUHO BBICOKOH
TOYHOCTBIO. DTO UMEET OOJBIIOE 3HAYEHUE BO BPEMSI KOPOTKOTO CE30HA 3arOTOBKHU
KUBBIX KOKOHOB TIpH ONpeaeieHnd Kod(puimenta mompaBKH, KOTOPHIH
UCIIONIb3YETCSl ISl BBIUMCIICHMS IIEIKOHOCHOCTH OOpPAa3lOB HUBBIX KOKOHOB B
CIaBacMOM NapTHH.

OTHOCHUTENbHAsI TOrPEIIHOCTh Pa3pabOTaHHOTO YCTPOMCTBA CBsI3aHA C
LEHON JEeJeHUU WIKadbl U JUAMETPOM CTEKIISIHHOW TIpaJyupOBaHHOW TPYOKH H
paBna 0,17%.

OnpeneneHue MpPOLEHTHOTO COAEPKAHUS HE3PENbIX U KOKOHOB C OOJBIINM
YAENIbHBIM 00BEMOM, HaJIMYUE KOTOPBIX BIUSET HAa KAau€CTBO JKHUBBIX KOKOHOB, B
cAaBaeMoOil mapTUM MUMEET OOJbIIOE 3HAYEHUE MPU ONPEACICHUHN IIETKOHOCHOCTH
U B TIpoIiecce 0T00pa MIEMEHHBIX KOKOHOB.

Pa3paboTtanHblii HaMu c1oco0 U yCTPOHUCTBO 00ECIIEYMBAET OBBIILICHHUE
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TOYHOCTH ONPEEICHUS MPOLEHTHOTO COAECPKAHUS HE3PENbIX KOKOHOB U KOKOHOB
c OONBIIMM yACTbHBIM OOBEMOM B CHaBAaEMOW TApTUHM JKUBBIX KOKOHOB [10;
[TaTenT Ha nzo6perenue PY3 UZ TAP 05003].

MeTtonuka omnpezesneHusl MPOIEHTHOTO COAEPX aHUS KOKOHOB C OOJBIITUM
yAEeJIbHBIM OOBEMOM. U3 CIIaBAEMOW MapPTHH >KMBBIX KOKOHOB OTOMPAIOT oOpaszerl
(IBaAIlaTh KOKOHOB) W 3aKJaJbIBalOT UX B KacceTy (Puc.2) u nmamee uCmosib3yroT
pPa3Hyl0 CTENEHb NOTPYKEHHS KOKOHOB B KHUJKOCTh BepTuUKalbHBIE CE€YEHUS
KOKOHOB ITPOEKTUPYIOT B (DOTOUYBCTBUTEIBHBIN 3KpaH (ONTHYECKON (POTOIMOMIHON
marpuiieit APS-C). CrneuuanbHbIM yCTpPOWCTBOM HH(pOpMalus MepeaaeTcs B
KOMITBIOTEP W PACCUYUTHIBAIOTCS WX TMPOLIEHTHOE cofepkaHue mo  (opmymne
(n/N)-100%. C yuetom 31O MHGOPMAIIMK TPONUZBOAUTCS PACUET MICTKOHOCHOCTH
KUBBIX KOKOHOB Ha KOMITBIOTEPE, C TIOMOIIbIO pa3pabOTaHHON HaMHU MPOTPaMMBbI
[15; IIporpamma nma OBM Ne DGU 03211, 16; ITporpamma st 9BM Ne DGU
02581, 17; IIporpamma qyist 9BM Ne DGU 02283].



Puc.2. YcrpoiicTBo onpeesieHnsi NPOIEHTHOTO COAEP:KAHUS He3PeJabIX U KOKOHOB €
00JbIINM YIeJdbHbIM 00beMOM: 1-KkaceTa; 2-UCTOYHHUK CBeTa; 3-onTHYecKas (oToaUOIHAS
MaTpula; 4-cienuaJbHasi yCTPOCTBA; S-KOMIIbIOTeEP.

OtHocuTenbpHas IIOIPEUIHOCTH IpeajraraeMoro YCTPOMCTBA s
ONpPEACIICHUSA MPOLIECHTHOIO COJACPKAHUSA HE3PEIIbIX KOKOHOB U KOKOHOB C
OOJBIIMM yZIETTFHBIM O00OBEMOM CBSI3aHA C MOTPEITHOCTHIO TOTPYKEHUS KOKOHOB B
KUJIKOCTh H  (UKcaMM IUIOMIAAM KOKOHA HaJ JKUJIKOCTHIO ONTHYECCKOMN
dhoToauonHOM Marpuiieit U He TipeBbimaet 1%.

[[IeNKOHOCHOCTh ~ SBJISIETCS OCHOBHBIM M OOBEKTUBHBIM IIPU3HHUKAM,
XapaKTEPU3HIOIINM Kaue€CTBO JKUBBIX KOKOHOB NPU MPUEMKE OT 3arOTOBUTEIICH.
Pa3paboTansl HamMu TpHW BapuaHTa CIOC00a, YCTPOWCTB U peaTHu3yroIlee HX
mporpaMMHOe oOecrieueHue, oOecreunBarommue 0ojiee TOYHOE OIpeseeHue
JIEMCTBUTEIILHOTO KOJIMYECTBA IIEJIKOBOM MAacChl KOKOHOB, a TaKXE CTCIECHb
3peJIOCTH, TONIIMHY W TUIOTHOCTH OOOJIOYKH KOKOHOB IO YKECTKOCTH OOOIOYKH
CJIaBa€MOM MapTHUH KUBBIX KOKOHOB.

1 Bapuant. Hamu pa3pabotanbl criocod u yCTpoHCTBO, 00ecIeunBaroIme
0oJ1ee BBICOKYIO TOYHOCTD OIPEeICHHUS MEeTKOHOCHOCTH 0€3 UX B3PE3KH 110
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KECTKOCTH 000JIOUKH B cAaBaeMoil maptuu kokoHoB (Puc. 3) [11; [1aTtenT Ha
nzobperenue PY3 UZ TAP 04905].
[locTaBneHHyio 3agady peIIalOT Tak: M3 CAaBa€MOW MAapTHH KOKOHOB
oTrOupatoT obpaser] (Hampumep, ABAAIATh KOKOHOB) M 3aKJIAJIBIBAIOT UX B KACCETY
U J1ajiee CKUMatOT KOKOHBI C TIOMOIIBIO IUCTUILIMPOBAHHOM BoAbl Ha 5-10%.
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Puc.3. YcrpoiicTBO sl ompeaesieHUsl MIEJTKOHOCHOCTH IO KECTKOCTH 000/10YKH
KOKOHOB: 1-KaceTa; 2-CTeK/JIsIHHasi TPaiyMpoOBaHHasl TPYyOKa; 3-CTeK/JIsiHHasi nmarpyoka;S-
aeMinepHasi eMKOCTb; 6-IUIaCTMACCOBBIN HIIIAHT; 7-Kpbluka; §,10,11,12-kpan; 9-mepHast
Kk0s102;13-nopmennb;14-nuimnap; 15-manomerp.

OTHOCUTEeNbHAs  MOTPEIIHOCTh  MPEAJIaraeMoro  ycTpocrBa IS
OTIpEeIeTICHUS MIEIKOHOCHOCTH IO JKECTKOCTH 000JIOUKH KOKOHOB CBSI3aHA C IIEHON
JICJICHUH IIIKAJIbI, JUAMETPOM CTEKJISTHHOW TpamayupoBanHou TpyOku (0,17%) u
JOIYCTUMOM MOTPEIIHOCThIO Ucnionb3yemoro Mmanomerpa (0,1%) u He mnpeBbIlIaeT
0,2%.

[IIenKOHOCHOCTh KOKOHOB B CaBaeMOM MapTUU pacCUUTHIBACTCS (HOPMYIIoi
(2). B mpemmaraemom cmocobe « K» U «68» 3aBUCAT OT TOPOJbI KOKOHOB H
YCTAHABIUBAIOTCS C MOMOIIBIO TPATYUPOBKH MO CPABHEHUIO C IIEIKOHOCHOCTHIO
B3pe3ku 11, % ( K= 0,00139 %/ I1a, ¢ = 2,26 % ). DMmnupuueckas hopmyna ajis
nopoasl Terparubpun—3 umeer Bua: I = 0,00139 %/ IMa-P + 2,26 %. Oty
dbopMyIly BBOIAT B KOMIIBIOTEP M OMPEACISIIOT MISIKOHOCHOCTD KUBBIX KOKOHOB
WHJIUBUAYAIBHO KaXJIOMYy  KOKOHOcHaTyuky. Ilo pesynbratam omnpenesieHus
IIEJIKOHOCHOCTH TIO JKECTKOCTH  OOOJOYKH, TOJNy4eHHbIe Ha SHTUIOIbCKON
['ooBHOW KOKOHOCYIIWJIKE, CpeAHsis  3Ha4eHUss aOCOIIOTHOW MOTPEITHOCTH
IIEJTKOHOCHOCTU JKUBBIX KOKOHOB, OMpeNIeNICHHAas: OTHOCUTENIbHO B3PE3KHU
M3MEPEHHOM C TIOMOIIBIO MpeiaraeMomy croco0y coctanisit 0,11%.

Takum o0pazom, pa3paOoTaHHBIM CIOCOO M YCTPOMCTBO MO3BOJSET TOBBICUTH
TOYHOCTh  OMNpPEACNICHUS  IICJIKOHOCHOCTH  JKMBBIX KOKOHOB IO  TaKOMY
00BEKTUBHOMY MOKA3aTENI0 KaK KECTKOCTh UX 000JIOUEK.
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2 BapuanT. Hamu paspaboTaHbl CIoco0 W YCTPOMCTBO ISl OMpPENeSICHHS
JTEUCTBUTEIHLHOTO KOJTMYECTBA IICITKOBOM MAaCChl KOKOHOB IO K€CTKOCTH O00OJ0UKHU
CIaBaeMOW MapTUU JKUBBIX KOKOHOB, YUHMTHIBAIOIIECW TOJNIIMHY U YIOPYTrOCTh UX
o6omnouku [13; [Tarent Ha nzooperenue PY3 UZ IAP 05164].
Ha puc.4. nokazaH yCTpOMCTBO JjIsl ONIPEICICHUS IEIKOHOCHOCTH KOKOHOB



0 KECTKOCTU UX 00OJIOUKH.

[IIeIKOHOCHOCTh KOKOHOB OIpENENseTCsl CIEAYIoIUM o00pa3oM: OepyT
KOKOHBI B kosimuectBe 7 (10<n<20), oToOpaHHbIe Cily4ailHBIM 00pa3oM U3 MapTHU
ClIaBaeMbIX KOKOHOB M IO OJHOMY IIOMEHIAIOTCS paboyero Kamepy, rajee
3)KMMAIOT MOABMKHBIMU CTOIIOpaMH. Pe3ynprarsl H3MEepeHnii epearoT Ha
KOMIIBIOTEP M MISIKOHOCHOCTH 110 hopmyite (5).

OTHOCHUTENbHAS MOTPEIIHOCTh MPEAIaraeMoro yCTpoMcTBa JJis ONPEAeTICHUS
[IETKOHOCHOCTH JKUBBIX KOKOHOB TII0 J>KECTKOCTHM HX OOOJOYKM CBfi3aHA C
JOMYCTUMOM TOTPEIIHOCThIO  HUCHONb3yeMbIX uHAMKaTOpoB (0,01Mm) s
olpesesieHus] AuaMeTpa KOKoHa M morpemHoctbio guHamomerpa (0,1H) u He
npesbimaet 0,1%.

100

Puc.4. YerpoiicTBo 1151 onpeiesieHUs IEJKOHOCHOCTH KUBBIX KOKOHOB 110 KeCTKOCTH HX
000,104KkH: 1-HCIBITYeMbIH KOKOH; 2-cTONOP; 3,8-UHANKATOP; 4-CTepPKEeHb; 5-
apoodpa3Hble HAKOHEYHUKHU; 6-pbIuar; 7-ropusoHTaJbHas miIargopma; 9-1uHamMoMerp;
10- komnbIOTEP.

CpennekBapaTuieckasi IOTPEIIHOCTb IIEJIKOHOCHOCTH KMBBIX KOKOHOB,
OTIpeJICIICHHAs TI0 MPEAJIaraeMoOMy CIIOCO0y COCTaBISIET B cpeHeM 0,562%. 3
BApUAHT. AKTyaJIbHOU 3a/1a4ei ABJISCTCS MOBBIIICHUE TOYHOCTH IPU ONPEAECTICHUN
JNEUCTBUTEIBHOTO KOJIMYECTBA MICIKOBOM MAacChl U HA CTENEHb 3PEJIOCTH
KOKOHOCYHIMJIKAaX, IIPUEMHBIX ITYHKTAaX U I'PEHAXKHBIX 3aBOJaX BO BpEMs IPUEMKHU
’KUBBIX KOKOHOB. HaMu pa3paborana criocod u yCTpOHCTBO, 1IEIIbI0 KOTOPOTO
SIBJISIETCS TOBBIIIECHNE TOYHOCTH IIPU ONIPENICIICHUN TapaMETPOB IIECIKOBUYHBIX
KOKOHOB, KaK IIEJIKOHOCTHOCTh, CTEIIEHb 3PEJI0CTH U TOJIIHUHBI 000JOUKH KUBBIX
KOKOHOB (puc.5).
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[TocraBinenHyro 3ajady pemarT chaeayrommMm obpa3oM: KokoHbl ompese
JICHHOM MapTHUU MOMENIAIOT B U3MEPUTEIBHYI0 €MKOCTh, MOIXOAIIETO JUaMETPa
KOKOHOB B CTOJIOMK JpyT Ha JApPyra B KOJUYECTBE OT 8 1m0 15 mIT., CBEpXy KOKOHBI
3aKPBIBAIOT KPBIIIKOH CO CIECIHAIbHON TOJCTaBKOM, (PUKCHPYIOT BBICOTY CIIOS



KOKOHOB H W I ydeTa BIMSHHUS Ha IIEIKOHOCHOCTb TOJIIMHBI OOOJIOYKH
CKMMAIOT KOKOHBI ONPEJEICHHBIM BeCOM P U BBIUHUCISAIOT IIETKOHOCHOCTh KHUBBIX
KOKOHOB 10 3Mmupudeckoit hopmyiie (7).

OTHOCUTENBHAs MOTIPEIIHOCTh MPEAIaraéMoro YCTPOMCTBAa CBsI3aHa C
MOTPEUIHOCTBI0  MCIIOJIB3YEMOIO MHAMKATOpa Ui ONPEIECICHUS HN3MEHEHHUS
BBICOTBI CJI0S KOKOHOB M JAMAMETPOM HU3MEPUTENbHONU. AOCOIIOTHAS MOTPEIIHOCTh
mKkaiel uHAMKatopa pasHa 0,01mMM, nuameTp U3MEpUTENbHONW eMKOCTH 20 MM U
cpelnHsAss BbIcOoTa ciosi KOKOHOB coctaBisier 300 mm. C yderomM NepeKkoCcOCTH
KOKOHOB M3-32 MEHBILIEro JAMAaMeTpa, MO CPAaBHEHUIO C U3MEPHUTEIbHOU TpyOKoii
OTHOCHTEJIbHAs MOTPEIIHOCTh pa3paboTaHHOTO ycTpoicTBO paBHa 0,3%.

H-4h

| mes—— ] | i = )

Puc.5. YerpoiictBo s onpeae/ieHUs EJTKOHOCHOCTH U CTeNeHb 3PeJIOCTH KUBBIX
KOKOHOB € Y4eTOM TOJIIIUHBI 000JI04KH KOKOHOB: 1- H3MepUTeIbHbIH eMKOCTb;
2-ucnbITyeMble KOKOHBI; 3-KPbIIIKA;4- CllenHaJbHas MOACTABKA; S- rpy3; 6-1aT4unk
BBICOTHI; 7- KOMIIBIOTEP.
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3aBHCHMOCTD MEKAY IECJIKOHOCHOCTH U )KECTKOCTHIO 000JI0YKH Pa3HBIX IIOPOa OT
KUBBIX KOKOHOB.
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Puc.7. 3aBucuMOCTBb MeXKIY TOJIIHHON 0007109KH U KECTKOCTHIO
JJIS1 Pa3HBIX MOPO/ sKMBBIX KOKOHOB.

[TokazaHo, 4YTO 3HAYEHUS IICITKOHOCHOCTH JKMBBIX KOKOHOB, OIPEICIICHHBIC
0 TIPEVIOKEHHON HAMHU METOIMKE OJIM3KO K 3HAYCHHIO TI0 B3PE3KH U a0COFOTHAS
CpEeIHEKBaJApaTHYECKasl  MOTPEITHOCTh  IEJIKOHOCHOCTH  KUBBIX  KOKOHOB
cocrapiseT B cpeanem 0,098%.

Ha puc. 6 nmpuBeneHsl gaHHble 3aBUCUMOCTH IenkoHocHoctu I (%) s
Pa3HBIX MOPOA KOKOHOB OT 00beMHO# jxecTkocTH JK (H/MM) KOKOHOB, TTOJTy4CHHBIC
METOJIOM HaWMEHBINMUX KBajaparoB. M3 rTpaduka BUAHO, YTO IMICIKOHOCHOCTH
Pa3TUYHBIX TTOPOJT )KUBBIX KOKOHOB PACTET C YBEIMUYCHUEM HX
’KECTKOCTH.
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Ha puc. 7 mnpencrasieHbl pe3yabTarbl KOPPEISUHUOHHOM 3aBUCUMOCTH
TOJIIUHBI O0OJIOUKH OT OOBEMHOM KECTKOCTH ISl pa3HbIX mopon «Mapxamary,
«MapBapun», «Acaka» u «lOngys3», NOIy4YEHHBIE METOIOM HAWMEHBIINX
KBajapaToB. 13 rpaduka BUIHO, YTO C YBEIMYEHHUEM TOJIIIMHA OOOJIOUYKH >KHUBBIX
KOKOHOB  YBEIIMYMBACTCA  JKECTKOCTH  OOOJIOYKM  JJii  pa3HbIX  TOPOII.
CpeanHexBaipaTiiHasl MOTPEIIHOCTh BO BCEX cilydasx He npesbimana 0,7 H/mwm.

Onexrponnbiid 610k «Kokon» (Ob) pa3paboraHHblii HAMU MpeHAZHAYEH IS
KOHTPOJSI W YIPABICHUE YCTAHOBKY M BCEX TEXHOJOTMYECKHUX IMPOLECCOB IO
nepBUYHON 00paboTke KOkOHOB. OcHOBoO Ob sBiIseTCSI MHUKPOKOHTPOJIED,
KOTOpBI oOecreunBaeT opaHu3aiusi Bcel (yHKuuu cucreMmbl. B cocraB Db
BxoT: peoopososarens DC/DC koTopoe obecneuuT NOHMKEHHE U cTabIu3alus
HanmpspkeHust 10 SB, Wi nuTaHud MUKPOKOHTpEIiepa W TEH30YCHIIATEIS.
[entpanuenii mMukpormporeccop I, obecneunBaronuii KOHTONh W YIPaBICHUS
pabotoii cucteM. MUKPOKOHTpOJUIEp paboTaeT Ha TakToBOM uyactore 16,0 MI'w.
D10 mo3Bonsier ocymecTBIATh cBs3b yepe3 UART co ckopoctero 9 600 bog.
MukpokoHTpoiep palOoTaeT TMoJ YIPaBICHUEM MPOrpaMMBbl, KO KOTOpPOU
3alMCBHIBACTCS HEMOCPEACTBEHHO B IIOCTOSHHOE 3allOMUHAIONIEE YCTPOMCTBO
camoro MK.

Takum o0pa3om, pa3paboTaHbl KOHCTPYKIIMS MOOMIBHOTO YCTPOWCTBA,
aNTOpUTM paOOThI, CTPYKTypHas W TPUHUUNHAIbHAS DJJIEKTpUUYECKas cXeMma
AIIEKTPOHHOTO OJI0OKa aBTOMAaTU3MPOBAHHOTO MOOWJIBHOTO YCTpOMCTBA IS
ONpENIeNICHUs] KAueCTBEHHBIX MapaMeTpOB, TaKUX KaK CTENEHb 3pEJIOCTH,
00bEeMHas KECTKOCTh U MIEIIKOHOCHOCTH KMBBIX KOKOHOB 0€3 UX B3PE3KH.

B derBepron 1maBe jgucceprauuu  Ha3zBaHHOM —«MogepHu3auuss W
NporpaMMHoe o0ecrnedeHue npudOopa I HU3MEPEHHs YIeJbHOro 00beMa
kokOHOB DTU-1M» npennaraercsi HPOCTOM BapUaHT MOAEPHUZHUPOBAHHOTO
npubopa O@TU-1M mns ompeneneHus MIEIKOHOCHOCTU KUBBIX KOKOHOB 0€3 WX
B3PE3KHU, DKCIIPECC METON OMPEACICHUS MIEITKOHOCHOCTH M aHAJIW3 PEe3yJbTaToB
onpeaeneHus: 00beMHOM KECTKOCTH KOKOHOB.

Monepuuzanus npubopa @TU-1M 3axmarogaercs B cieayromem: 1.
Heob6xonnmo Opath Beceraa oopasert GUKCUpOBaHHON MACChl, HATpUMEp 3KT.
[IIenTkOHOCHOCTD JKUBBIX KOKOHOB 0€3 UX B3PE3KH PACCUUTHIBAETCS MO hopMyIie:
[Ipu cTangapTHOM Macce MIEeIKOHOCHOCTh OyJIeT 3aBUCETh TOJIBKO OT BBICOTHI CIIOSI
KOKOHOB B U3MEpPHUTENIbHON eMKkocTH iprudopa ®TU-1M.

2. Pa3paboTaHo yCTpOMCTBO AJis1 aBTOMATUYECKOTO CHSITUSI BBICOTHI CJI0SI KOKOHOB

U Tiepeiayn 3Toil HHGOPMAIUK B KOMITBIOTED.

ABTomarm3aiysa chEMa BBICOTHI CJI0S KOKOHOB W TIepenaqyu 3ToH WH(opMaIuu B
KOMIIBIOTEP MCKJIIOYAIOT BO3MOXKHOCTH OIIMOKHU Oreparopa MpU CHITHU BBICOTHI
CIOSI KOKOHOB. KoMIBIOTEp 1O mporpamMMme pacCUUTHIBACT IMIEIKOHOCHOCTh U
COXpaHsAET €€ NJIs Ka)KJ0ro KOKOHOCJaT4uka uHAuBHAyailbHO [IIporpamma s
OBM Ne DGU 03211; ITporpamma nns 9BM Ne DGU 02581; IIporpamma s
OBM Ne DGU 02283].



PaspaboraH skcrpecc MeToj1a ONpeIeICHHS METKOHOCHOCTH KUBBIX
KOKOHOB 0€3 WX B3PE3KH, 11EIhI0 TIOBBIIIICHHE TOYHOCTH U OTICPATHBHOCTH MIPH
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OTIPEJICTICHUH MIEITKOHOCTHOCTH KHBBIX KOKOHOB JTF000M TToposiel [9; [TareHT Ha
n3obperenne PY3 UZ IAP 04652].

A

Puc. 8. I'panyupoBouHasi npsiMas 1Jisi onpeaejaeHuss Kod(ppuuueHra
nonpasku K;.

VYKkazaHHas 3ajada peuiaeTcsl CIAeAyIOUIMM 00pa3oM: MO JaHHBIM HU3MEPEHUN
K, u cpennero o0beMa KOKOHOB HaMH TIOCTPOEHA rpaayupoBoyHas npsimas (Puc.8).
Koapdpuuuent K, okazancs npsMo NponoOpUUOHANIbHBIM OOpaTHOM  BEIMYMHE
CpellHero oObeMa KOKOHOB, OT KOTOPOTO 3aBUCHUT IUIOTHOCThH YITaKOBKM KOKOHOB B
u3MepurenbHoil éMkoctu npubopa OTU-IM. B wutore skcmpecc  METOIOM
(mOrpy’><€HMEM KOKOHOB B BOJY) ONPENENIAIOT CPEIHMA 00beM KOKOHa V, M 1o
TPagyUpOBOYHON TPAMON ompeaensoT kodhdumuent mompaBku K; 3a  Tpu
MUHYTBI C BBICOKOW TOYHOCTBIO JJIs1 000U MOPOJbI KOKOHOB.

[lo pe3ynbraTtaM ompeneneHus MIETKOHOCHOCTH KUBBIX KOKOHOB, MPUHSTBIX
B CE€30HE 3aroTOBKH >KMBBIX KOKOHOB mopojbl TeTparubpuma-3, ypoxas 2012 roga
u3 JecsaTh HepMEepCKUX XO3SIUCTB SHTHIONBCKOTO paiioHa TalkeHTCKOM 00iacTu,
3HAQUEHHMS LIEJIKOHOCHOCTH KMBBIX KOKOHOB, omnpeneneHuble metogqoM @TU-1M u
HKCIPECC METOOM ONM3KH K 3HAUEHHUIO ICIIKOHOCHOCTH TIO B3pE3Ke.
CpenHekBagpaTudecKkas IOIPEIIHOCTh  LIEJIKOHOCHOCTH  JKHMBBIX ~ KOKOHOB,
onpejieieHHas OTHOCUTENbHO B3pe3ku mnpudopom DPTU-1 pasna 0,677%, a
CpPEIHEKBaJpaTUYECKasi  MOTPEIIHOCTh  IIEJIKOHOCHOCTH  JKMBBIX  KOKOHOB,
ompeniesieHHas: 0 HOBOM, MpeMIoKeHHON HaMmu — 3kcripecc metonuke (OTU-1M)
obia pasHa 0,391%.

C 1nenbro NOBBIIEHUS TOYHOCTU IIPU ONPEACIICHUH IETKOHOCHOCTUC YYETOM
TOJIIMHBI 000J0YKH KOKOHA, pa3padoTaH croco0 ONpeesieHus] IEeTKOHOCHOCTH C
nomoieto npudopa ®TU-1M [12; [Tarent Ha uzobperenne PY3 UZ IAP 05014].

KoadurmeHntT 00beMHOM KECTKOCTH ompeiereHHbIN Ha mpubdope ®TU-1M,
okasaJscs paBHbIM 15 H/MM, uTO cormacoBbIBaeTcs ¢ IKCIIEPUMEHTaMH,
IIPOBOAMMBIMH C OAMHOYHBIMY KOKOHAMU M BBIYHUCICHUEM CPEIHECTATUC



TUYECKOTO Kod(duimenta 00beMHOM xecTKOCTH, paBHOro 15,01 H/mm.
B nsaToM ri1aBe «IKCNEPMMEHTAIbHOE HCCIEI0BAHNE TEXHUKO

IKCILIYATALMOHHBIX U TOYHOCTHBIX XaPAKTEPUCTHK YCTPOCTB HA OCHOBE

7KeCTKOCTH 0007109KH KOKOHOB) [IPUBOIUTCS PE3YJIBTAThI 10 UCCIIEI0BAHNE
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BIIMSIHUE PA3IUYHbBIX PEKUMOB BUOPALIMU, BIa)KHOCTH M KOKOHOB-TITyXapeil Ha
Ka4eCTBO KOKOHOB.

Ha ocHOBe mONy4YeHHBIX PE3yJAbTaTOB YCTAaHOBJIEHO, YTO Haubosee
ONTUMAJIFHBIM PEKUMOM BHUOpAIMU, 00ECTIEUHBAIOIINM JIOCTATOYHO OAHOPOIAHYIO
CTENEHb YIJIOTHEHHS] KOKOHOB M HE YXYAIIAIOIIHNA UX Ka4€CTBO SIBJIAETCS: 4acToTa
f= 8,0 I'u, ammuryna A=8,0 mMm. [[nsi kpuBoii pexxume yTpsicku (8 I'm, 8 mm)
MOCTOSIHHAsI BpeMeHU T cocTanisieT npumepHo 30 c. Mcxoas u3 atoro, BbIOMpaem
BpEMsl YTPSACKH KOKOHOB t,.,= 60,0 ¢, T.K. 32 9T0 BpeMsi KpuBas YTPACKH BBIXOAUT
Ha HACBILLICHHUE U YXKE JaJee HE U3MEHSAETCS.

bbun nipoBeeHbI HCCIEI0BAaHUE BIUSHUE BIAXKHOCTU 000JI0YKM HAa TOYHOCTD
IpagyupOBKU U U3MEPEHMsI IIEIKOHOCHOCTH 00pa3lia )KUBbIX KOKOHOB. BiakHOCTh
BJIMSIET HA TEOMETPUYECKHE Pa3Mephl KOKOHA.

[Tosromy mipu rpaayupoBke mpudbopa u omnpeneneHuu KodpduureHTta
nonpaBku K TOpu  B3pe3KE HM3MEPEHHBIX MAapTUl KOKOHOB HEOOXOIHWMO
KOHJICHCUPOBaTh OOOJIOYKH M0 BBINICYKa3aHHOW METOJUKE, M IIEIKOHOCHOCTb
BIPE3KH OINPEAEIIATh, UCXOAS U3 UX HOPMUPOBAHHOW MaccChl IIpH BiIaxxHOCTH 11 %.
JUis  ucciienoBaHusl  BIMSHUSA — BIQKHOCTHM  HA  PE3yJbTar  ONPEHCIICHUS
IIEJIKOHOCHOCTH KUBBIX KOKOHOB mprbopom DTU-1M, Mbl mpoBeiu OMNBITH Ha
SAHrUIONbCKOW TOJIOBHOM KOKOHOCyIIMJIKe B 201lromy Ha KOKOHax MOPOJIBI
«Terparubpua-3». OKCIEpUMEHTHI MPOBOAWIM U3 o00pas3moB 20 KOKOHOB
OPUBO3UMBIX M3 JBYX (epMEepCKHX  XO34MCTB  SIHrMIONIBCKOTO  paiioHa
Tamkentckoir obmactu. W3 pe3ynbraroB 3KCHEpUMEHTa CIEAYEeT, YTO MpH
OTIpEIETICHUH KCIIPECC METOAOM 00beMa KOKOHA HYKHO BHECTH MOTPABKH 32 CUET
U3MEHHEHUH B BOJE.

Kokonbl-rimyxapu, umes: OonbLION yraenbHbIH 00beM, OyIyT HCKaKaTh
nokazanus npudopa OTU-1M B cTOpoHY 3aBbIIIEHUS HIEIKOHOCHOCTH. [ToaTOMy
HaM HEOOXOJIMMO pacCUUTHIBATH MPOLIEHT KOKOHOB-IIIyXapel U yUUTHIBATh €10 MpHU
OKOHYATeJIbHOM BBIYMCIIEHHH IIEJIKOHOCHOCTH Ha KommbloTepe. s u3ydeHus
BIIMSIHUSL KOKOHOB-IUIyXape Ha pe3yibTaT ONPEIEICHUS LIEIKOHOCHOCTH YKUBBIX
KOKOHOB TiprbopoM PTU-1M, Mbl mpoBenH ONBITH Ha SIHTUIONBCKOM TOJIOBHOM
kokoHocymmiike B 2011 rogy Ha xokoHax mopoasl «Terparubpun-3» u s
OTIpe/IeTICHUS IEIKOHOCHOCTH (popMyia AJisi HOTPaBKU
MMEET BU/I:

A= 0,1828x+0,03 (12)

[IpennoskeHO OTCOPTHPOBATh KOKOHBI-TIyXapu U3 o0paslia C MOMOIIBIO
COpPTUPOBIIHKA KOKOHOB 10 yaenbHOMY 00béMy (CKVYO). ITokazana BO3BMOXXHOCTH
ucnosibzoBaHua CKYO kak paznenurtenss KOKOHOB-Tiepce W amnepce (KOKOHOB, U3



KOTOPBIX MO0 KaKUM-JIHOO MPUYMHAM HE BBINLIM 0a00UYKH), OH 3aMEHSET Py4YHOU
TpY/, MOBBIIMIAET CKOPOCTh pasliefieHus] B 4 paza Ha KOKOHONPUEMHBIX MyHKTaX B
CE30H 3aroTOBKM JKMBBIX KOKOHOB M YBEJIMYMBAET TOYHOCTH OMNPEACIICHUS
IIICJIKOHOCHOCTH  JKMBBIX KOKOHOB 3a CY€T TMpeABapUTEIbHOW OTOpPaKOBKHU
KOKOHOB-TJTyXapeu ¢ 00JIbIINM yIeIbHBIM 00bEMOM U3 00pa3iia.
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[IpoBepeHbl HEKOTOPBIE MAPAMETPHI KOKOHOB B IMPOLECCE HUX 3aBUBKH.
Takue, Hampumep, Kak TOJIIHUHA OOOJIOYKH KOKOHOB, YOBUIb MacChl KOKOHA,
MPOIIEHT COACpKaHUS B oOpasile KOKOHOB-TIIyxXape W OpakoBaHHBIX KOKOHOB.
IIpoBogunu u3MepeHHs IMOCIEAOBATEIbHO MO JHSIM 3aBUBKH MacChl KOKOHOB,
TOJIIIUHY O0OJIOUEK, IIEIKOHOCHOCTh (METOJOM B3pPE3KH), PACCUUTHIBAIA HX
CpPEIHIO BENWUMHY. M3 pe3ynbTaroB SKCIEPUMEHTA YCTAHOBJICHA, YTO HE paHee
6-7 nHS cO Hayajga 3aBUBKM HEOOXOJMMO C/IaBaTh KOKOHBI B KOKOHONPHEMHBIE
MYHKTBl. JTO J1aCT BO3MOKHOCTh COKOHOMHTH 3HAUUTENIbHBIE  MaTepHaIbHbIE
CPENCTBA U ONTUMU3UPYET OLIEHKY KOKOHOB.

PaccmoTpeHbl  anbTEpHAaTUBHBIE METOABI OMNPENECIEHUS IIEIKOHOCHOCTH
KUBBIX KOKOHOB, OCHOBAaHHBIE HA B3aWMMOCBS3M IICJIKOHOCHOCTH C YACIbHBIM
00bEMOM KOKOHOB. JlaHHBIE TIOMYyYEeHBI BO BpEMsl CE€30HA 3arOoTOBKU JKUBBIX
kOkOHOB ypoxas 2010 r. Ha SHruronbckoli [OJOBHOM KOKOHOCYIIWJIKE
TamkenTckor obmactu. OnpeneneHbl MEIKOHOCHOCTH JKUBBIX KOKOHOB, METOJIOM
B3pe3ku, mo O@TU-IM, no tpem npemnoxkeHHbiM (popmynam b.d.Ilununenko u
JKCIPECC METOIOM.

[TokazaHo, YTO 3HAYEHHS MICIIKOHOCHOCTH JKMBBIX KOKOHOB, ONPEICIICHHBIC
MeronoM DTU-IM wu skcmpecc MeTOAUKE ONMM3KKM K 3HAYEHUIO MO B3PE3KU U
aOCoJIIOTHAs  CpeIHEKBaJpaTUUYecKasi MOTPEIIHOCTh IIEJIKOHOCHOCTH  YKUBBIX
KOKOHOB MEHbIIIE €IUHULIBI (O <1).
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3AK/IIOYEHUE

Ha ocHOBe pOBEICHHBIX HCCIEIOBAHUN MOXKHO CACNATh CIEAYIOIHE
BBIBOJIBI:

1. Jns ompenencHuss KadeCTBEHHBIX ITapaMETPOB IIEIKOBUYHBIX KOKOHOB
MPEJIOKEHBI TTPUMEHEHNE HEepa3pylIaoie CTaTUCTUYECKUE METOJbI Ha OCHOBE
KECTKOCTH WX 000J0YKH. B pesynprare 3TOro moiay4yaroT CUTHAJbI, aHATH3UPYS U
oOpabarbiBass KOTOPBIC TP ITOMOIIHM MaTEMaTHYECKUX METOJOB M MPOTrPaMMHBIM
oOecrieueHnEeM KOMIIBIOTEPa, MOXKHO OIPEACIUTh TAKNE KAUeCTBEHHBIC MMapaMeTPhI
KaK, 0OBEMHYIO )KECTKOCTh 00pa3iia KOKOHOB, IICIIKOHOCHOCTh KOKOHOB, CTETICHH
3pEJI0CTH KOKOHOB, TOJIIMHY U TNIOTHOCTH 00O0JIOUKH KOKOHOB.

2. ]Ins  omnpenenenuss koddduiMeHTa TOMPaBKM  HEOOXOIWMOTO  TIpH
BBIYHMCIICHUH IIETKOHOCHOCTH OO0pAa3I[OB KMBHIX KOKOHOB B C/IaBacMOW MapTHH,
pa3paboTaHO yCTPOWCTBO ISl OMNpPEAENICHUs o00beMa Tel CIOKHOU (OpPMEI,
MO3BOJISIIONIEE  ONPEACNATh  CpPeAHHM  00beM  KOKOHOB.  OTHOCHUTENbHAs
MOTPEIIHOCTh pa3padoTaHHOro ycTpoiicTBa paBHa 0,17%.

3. Iy TOBBIIIEHUsT TOYHOCTH M3MEpPEHHUs pa3paboTaH crmocod W YCTPOHCTBO
JUTSL OTIPENICTICHUST TIPOIEHTHOTO COMACPKAHUS HE3PEIbIX KOKOHOB W KOKOHOB C
OOJBIINM yIETHHBIM 00bEMOM, C YUYETOM 3TOM HHGOPMAIIUK TPOU3ZBOAUTCS pacyeT
IIEJIKOHOCHOCTH JKUBBIX KOKOHOB. OTHOCUTEIbHAS MOTPEIIHOCTh Pa3pabOTaHHOTO



yCTpOMCTBa HE npeBhIIAET 1%.

4. Pa3zpaboTaHHbIe yCTPOMCTBA IJIsI ONpPENETEHUsI MIEJIKOHOCHOCTH, CTEIICHH
3peIOCTH M TOJIIUHBI O0OJOYKH IIEJIKOBUYHBIX KOKOHOB 0€3 UuX B3pE3KH,
MO3BOJISIIOT 00Jiee BBHICOKOM TOYHOCTU OMNPEAETSATh NEHCTBUTEIBHOTO KOJIMYECTBA
IIEJIKOBOM MacChl KOKOHOB, CTETICHU 3PEJIOCTU W TOJIIIMHBI O0OJIOYKH KOKOHOB B
CIaBaEMOM MapTUU MO UX KECTKOCTU 0OOJIOUKH.

5. Jluist ymMeHbIIEHHS NTPOLIEHTA HE3PEIIBIX KOKOHOB, IMPUHOCAIINX CEPhE3HBIN
AKOHOMHUYECKUN YPOH HIEIKOBOJICTBY, MpEiaracTcs MOJECPHU30BAHHBIA BapUaHT
npuobopa DTU-IM ¢ aBTOMaTHYECKHMM CHEMOM BBICOTHI CJIOS KOKOHOB
M3MEPUTENBLHOM uiauHape. CpeaHeKBaapaTHYeCcKas MOTPEIIHOCTh IIEIIKOHOC
HOCTH KMBBIX KOKOHOB, OTIp€/IeJICHHAs OTHOCUTEIILHO B3PE3KU MPUOOPOM
®OTHU-1M cocrasmser 0,456 %.

6. [IpemnoxeHa U SKCIEPUMEHTAIBHO JI0KA3aHA MaTEMAaTU4eCKasi MOJIENb IS
BBIYHMCIICHHST KOX(P(UIIMEHTa TONMPaBKU MO O0O0BEMY >KHUBBIX KOKOHOB, KOTOpas
MpEAJIaraeTcsl HCMHOJb30BaTh IPU OMPEACICHUU IIEITKOHOCHOCTH B  ClIaBaMOM
MapTUU KUBBIX KOKOHOB.

7. Pa3zpabotaH »3Kcmpecc METOJ ONPEAETICHHUs] IIEIKOHOCHOCTH >KMBBIX
KOKOHOB 0€3 WX B3pE3KH, OOECIECUMBAIONMINNA TIOBBIIIICHUE TOYHOCTH W
OTEPAaTUBHOCTU TPU ONPEJEICHUU IIEITKOHOCTHOCTH >KHMBBIX KOKOHOB Jt00OH
nopoapl. CpenHEeKBaApaTUYECKass MOTPEIIHOCTh MIEIKOHOCHOCTH OIPEAEIECHHON
skcripecc  metogoM (DOTU-1M) oTHOCHTENBHO B3pE3KW B 2 pa3a MEHbLIE
CPENHEKBAAPATUYECKOW MOTPEIIHOCTH ONPENEICHHOW HIEIKOHOCHOCTH KOKOHOB
MeTosoM OTHU-1 0THOCUTETBLHO B3PE3KHU.

8. OnpeneneHa onTuMaibHas Macca 3KT KUBBIX KOKOHOB IPH HCIIOJIb30BAHUS
npudopa ®TU-1M, npeaHazHa4eHHOTO JIJIs1 ONPEAETICHUS IIETIKOHOCHOCTH KMBBIX
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KOKOHOB 0e3 ux B3pe3ku. [Ipu 3ToM Takke yuYuThIBa€TCS HaJU4YUe KOKOHOB
IIyXapeu U «MyCKapJIMHHBIX» KOKOHOB, B Ka4€CTBE MOMPABKH MPH pacyere
HIEJIKOHOCHOCTH KMBBIX KOKOHOB B KOMITBIOTEPHOM BapHaHTe.

9. Pazpaboran cmnoco0 orpeaeneHuss MEeIKOHOCHOCTH >KUBBIX KOKOHOB 10
KECTKOCTH uX obOonouku mpudbopom DTU-IM u peanmmsyromiee mporpaMMHOE
obecrniedyenue. Ilpu 3TOM MOBBINIEHHE TOYHOCTU ONPEECICHUS IIEIKOHOCTHOCTU
KUBBIX KOKOHOB JIOCTUTaeTCs 3a CYET YydeTa TOJIMMHBI HX 00O0JIOUeK.
CpennexkBagpaTiyeckas MOTPEUIHOCTh IIEJIKOHOCHOCTHM  ONPENEJIEHHOM 1o
npearaeéMoMy Croco0y OTHOCUTENbHO B3pe3ku coctapiseT 0,4%.

10. TlpemnoxeHo W peanu30BaHO ompeaeseHne Koddduimenta oObEMHOM
KECTKOCTH 00pasiia KMBBIX KOKOHOB ¢ moMotibio nmpubdopa @TU-1M, ¢ momoiisro
KOTOPOIO OIIEHUBAETCS TEXHUKO-KOHOMHMYECKAsl LIEHHOCTh MapTHH, KaK >KUBBIX,
TaK W CyXHX KOKOHOB. I[loka3aHo, YTO 3HaueHHEe OOBEMHOH >KECTKOCTH
ONPENENICHHOW IO  MPEMJOKEHHOHM  TEXHOJNOTHHM,  COINIACOBBIBAETCA  C
AKCIIEPUMEHTAMH, MPOBOAUMBIMU C OJAMHOYHBIMM KOKOHAMH M BBIYUCICHUEM
CPEIHECTATUCTUUECKOTO KO (DUITMEHTA 00BEMHOMN KECTKOCTH.

11. DKcnepuMEHTaNIbHO MCCIEIOBAHO BIUSHUE PpA3JIMYHBIX PEKHUMOB



BUOpaIlMM Ha CTEMEHb YTPSICKM M KayeCcTBO KOKOHOB. OrmpezeneHnl Haunbonee
ONTHUMAaJIbHBbIE aMIUIATY[a, YacToTa W BpeMs BUOpaluu, o0ecneynBarolne
NOCTAaTOYHO OJHOPOAHYIO IUIOTHOCTHh YKJIAJAKA KOKOHOB B ITWIMHIAPUYECKON
€MKOCTH.

12. YcTaHOBNEHO BIMSHHUE BIAXKHOCTH KOKOHOB HAa TOYHOCTH OIPEAEIICHUS
IIEJIKOHOCHOCTH TIPU TPOBEICHUU B3PE3KU, MpPH ompeneneHun koddduimeHta
nonpaBku K, a TakKe MpY MPOMBIIIUIEHHON TPUEMKE KOKOHOB.

13. DkcnepuMeHTadbHO ONpEAEICHA CTENEeHb BIUAHUSA IPOLEHTHOIO
CoZiepKaHMsl KOKOHOB-TJTyXapeil Ha mokazanus npubopa OTU-1M B cTtopoHy ux
3aBpllieHUsA.  [IpenokeH  SKCIpecc-MEeTon  ONPENETeHUs  IMPOLIEHTHOTO
COJIEP>KaHMSI KOKOHOB C OOJBIINM YIIEIbHBIM 00bEMOM U AaHa (popmyra MmonpaBKu
IIPU ONPENEIEHUN PEANbHOM WIEJIKOHOCHOCTH JKMBBIX KOKOHOB IIPH Clade UX Ha
MIPUEMHBIE TYHKThl KOKOHHOTO CHIPBSI.

14. O60CcHOBaHO U PEKOMEHJOBAHO HCMOIb30BaTh COPTUPOBIIMK KOKOHOB IO
yaenbHoMy o0bemy (CKYO) Ha rpeHszaBonax AJis OTACNICHUS] KOKOHOB - TIEPCE OT
anepce. OH 3aMeHsAs] py4YHOM Tpy[ NOBBIIAET CKOPOCTh pas3ieiieHus B 4 pa3a Ha
KOKOHOIIPUEMHBIX ITyHKTaXx B CE30H 3arOTOBKH >KMBBIX KOKOHOB U YBEIMYHMBAET
TOYHOCTb OIpPEAETCHUS] LIEJIKOHOCHOCTU JKUBBIX KOKOHOB 0€3 HuX B3pE3KHU
npubopom OTU-1M, 3a cu€T npeaBapuTeIbHON OTOPAKOBKH KOKOHOB-TIIyXapeil ¢
OOJIBIINM YZIeJIbHBIM 00BEMOM U3 00paslia.

15. Ha ocHOBe cpaBHEHMS pE3yJbTAaTOB ILIEIKOHOCHOCTH >KUBBIX KOKOHOB
ompesieNieHHass MeToioM B3peske, mpuoopom OTU-1M u no npejyraraeMoii HOBOMA
- JKCIIPECC METOJIMKE MOKA3aHO, YTO 3HAYEHUS LICIIKOHOCHOCTH KUBBIX KOKOHOB,
OIpEJEICHHbIE B MOCIEIHUX ABYX CIy4asx OJU3KM K 3HAUEHHIO IIEJIKOHOCHOCTH
MO0 B3PE3KH U a0COJIOTHAs CPEIHEKBaJpaThyecKas MOTPEIIHOCTh OINpeeTIeHHAs
IICJIKOHOCHOCTH KHUBBIX KOKOHOB MEHBIIE €AUHULIBI (O <1).
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INTPRODUCTION (Annotation of doctoral dissertation)

Topicality and demand of the theme of dissertation. In the world of
cocoons are produced in more than 35 countries and is prepared annually on
average 640 000 tonnes of cocoons. Among the countries that produce cocoons,
are the leading people's Republic of China, Uzbekistan, Japan and Korea and these
countries produced 92% of the cocoons. Reception cocoon raw materials on the
basis of quality indicators and the application of the most efficient technologies of
their processing, in the processes of deepening globalization and increasing
competitiveness of products on the market cocoon of raw materials remains one of
the most important tasks.



In the years of independence in Uzbekistan special attention was paid to the
effective development of sericulture, and the development of high quality
competitive on the world market of raw materials and silk products. In this aspect,
the improved food base, improving the productivity and quality of fibre, the
cultivation of resistant pests and diseases of silkworms and development on the
basis of modern requirements of production and processing of cocoons achieved
tangible results.

Increase productivity and improve the quality of the cocoons by reducing the
share of defective cocoons is essential to increase the efficiency of the economy. In
this aspect, targeted research, including implementation of the following areas are
considered to be one of the important tasks: biological properties of cocoons,
physical and mechanical properties taking into account quality indicators,
development of modern methods of determining the qualitative parameters;
automation and control of technological processes through the creation of a high
speed device; receiving the cocoons on quality indicators and the organization of
this process; organization of control on every stage of cultivation of cocoons and a
detailed study of the impact on the quality factors, the development of new
technologies; saving of raw materials and high-performance of achievements of
science and technology, development of machines and devices the creation of new
generation energy-saving controls and automation. The above analysis of scientific
studies and trends indicate the relevance of the topic of this thesis.

This dissertation research was to a certain extent is the implementation of the
tasks stipulated in the decree of the President of the Republic of Uzbekistan
PP-512 «About measures for further reforming of silk industry of Uzbekistan»
dated 15 November 2006, PP-1512 «On additional measures to stimulate the
development of textile industry» on 28 March 2011, and other regulatory
instruments adopted in this field.

Conformity to the research to the main priorities of science and
technology development of the republic. This study was performed according to
the priority directions of development of science and technology of the Republic
V. "Agriculture, biotechnology, ecology and environmental protection".
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Review of international scientific researches on dissertation subject’.
Research on the development and implementation of new technologies for
improving the quality and quantity of silkproducts conducted in research centers,
institutes and leading universities, including Chinese Academy of agricultural
Sciences sericulture (Jiangsu), Zhejiang University (China), International
Sericultural Commission (France), Kyushu University (Japan), National Akademy
of Agrocultural Science (South Korea), Central Sericultural Research & Training
Institute (CSRTI) (Mysore, India), research center of silk production of Iran,
Agrocultural Science Malaysia (Malaysia), research station of sericulture of the



Russian Academy of agricultural Sciences Institute of sericulture (Ukraine),
Tashkent state technical University, Uzbekistan scientific research Institute of
sericulture.

As a result of research conducted in the world in the development and
modernization of modern methods and means of controlling the quality of cocoons
obtained a number of scientific results, including the proposed technical solution is
to improve the accuracy of the sorting process and the allocation of capercaillie;
developed mechanized technology to kil cocoons with methyl bromide, with the
objective of preserving the natural qualities of cocoons Kyushu University, Japan;
Institute of sericulture, Ukraine); the technological scheme of the pilot plant for
mechanized wynorski silkworms (Zhejiang University, China); developed
electronic control device, the gain control parameters of substances and materials;
the developed method of determining the density of the shell of the cocoon; the
developed method instrumentalnogo humidity control of the cocoons to the
factories and the equipment for its implementation (National Akademy of
Agrocultural Science, South Korea; Tashkent state technical University);
developed design heliobacteria plants to create a microclimate in the premises, to
kil and drying of cocoons and hot water for technological processes (Uzbekistan
scientific research Institute of sericulture).

Currently conducts research work on creation and introduction in
production of machinery for integrated mechanization and automation of
production processes of sericulture, development of technological parameters of
primary processing of cocoons, the development and improvement of methods and
means of determining the quality characteristics of the cocoons. The degree of
knowledge of the problem. In world practice there are various designs of
equipment for mechanization of vyborok of the silkworm. Created several
mechanized lines wynorski silkworm, which increases the efficiency of the
process.

The Work Of R. M. Mukhamedzhanov, A. Mirzahodjaeva, Z. Muradov, N.
F.Opanasenko, V. J. Yanov, V. A. Strunnikov, A. F. Sviridov, G. Y. Cai, E. F.
Shapakidze dedicated to solving scientific and practical issues of increasing the

) ] . ) ) ) 1
cocoon production of raw materials and improve its quality on the basis of - Review

of foreign scientific research on the topic of the thesis is made on the basis www.findpatent.ru
html.2015;http://bankpatentov.ru/node/580920.html.2016;www.findpatent.ru/patent/1821116.html.2016; www. find
patent .EN/260/260311.html.2016; www. findpatent.ru/patent/802/802857.htm1.2015/. J. Industrial ACS and
controllers; J. Instruments and control system; G. the problem of textiles, 2009-2015; and other sources.
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mechanization of technological processes. However, these studies are fragmentary
and their results are poorly implemented in production.

While scientists of the CIS have gained considerable scientific achievements,
allowing to bring the industry to the world level (V. A. String, E. N. Mikhailov, B.
Mamedkuliev, E. H. Tagiev, N. G.Badalov, A. Z. Zlotin, A. Z. Gadzhiev, M. E.
Braslavsky, V. V. Klimenko, V. A. Golovko, I. A. Kirichenko, B. F. Pilipenko).

The proposed technical solution is to improve the accuracy of the sorting
process and the allocation of capercaillie, as well as simplification of the design



(L. F. Ayupov, A. M. Abdullayev, H. Z. Ubaydullaev).

Designed optoelectronic devices of measurement and control in the textile
industry. Proposed photovoltaic multiparameter measurement methods and
schemes that are used in the development of hygrometers, gas analyzers and other
devices developed by optical methods and devices for measurement, automatic
control and humidity control in chemical, textile, petroleum, metallurgical,
mining, food and other industries. A photoelectric hygrometer designed for
automatic control and humidity control, as well as to control the operation of
various devices in case of fluctuations of relative humidity and temperature (M.
M. Mukhitdinov, E. S. Musayev, etc.). A scheme of the device, where the cocoon
is analyzed by comparing the level of signals output from the photocell and
coming from four reference sources in the respective schemes comparison, is
triggered in one of the four fixtures which are clean and defective cocoons (L. F.
Ayupov, S. S. Mismanaged, G. J. Inogamov).

Despite the large number of studies conducted to date, the silkiness determine
the production by hand, varesa blade sample of cocoons, weighing shell, pupae,
and larval and calculated by the formula weight of the shell in per cent to the total
weight of the cocoons. Due to poor performance and large errors
in the process of the enterprise suffer losses. Designers and researchers, attempts
were made to mechanize the process (L. F. Ayupov, A. T. Shermukhamedov, A.
M. Abdulaev, etc.). However, it has not yet been successful.

The main drawback of prototypes the design complexity, the large error and
low reliability. Virtually no manufacturing facilities for the process of determining
the silkiness cocoons.

Connection the topic of dissertation with the scientific works of with
research educational institutions, where the dissertation was carried out.
Dissertation research was conducted in the framework of the plan of research
works of applied project of the Tashkent Institute of Design, Construction and
Operation of Highways on the topic of the KA-4-001 "Creation of prototype of
automated mobile device with solar power supply and development of technology
of determining the silkiness of the cocoons.

The aim of the research is to develop statistical methods for quality control of silk
cocoons on the basis of the rigidity of their shell and create automated devices. In
accordance with the set aim the following tasks were solved research:
substantiation and development of statistical methods to determine quality
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parameters (volumetric stiffness, silkiness of the cocoons, maturity of pods,
density and shell thickness) of cocoons on the basis of the rigidity of their shell; to
develop a device to determine the amount of the cocoons; to develop a device to
determine the percentage of immature and cocoons with a large specific volume
(capercaillie);
development of devices for determination of the silkiness, ripeness and



thickness of the shell silk cocoons without cut;

upgrading the software of the device for measuring specific volume of
cocoons PTI-1M, and development of a rapid method for the determination of the
silkiness of the cocoons;

experimental research technical-operational and accuracy characteristics of
devices based on the rigidity of the shell cocoons.

The object of the study are the processes of sericulture, new devices for
these processes and live cocoons.

Subject of research — methods of control of quality indicators of silk
cocoons and technical aspects of automation of technological processes in
sericulture

Research methods. As methods of research for complex systems approach to
solving problems based on methods of study of complex systems, cause-and-effect
analysis of various factors influence on qualitative indicators of live cocoons.
When conducting research using mathematical modeling techniques, statistical
methods and methods of comparative analysis.

Scientific novelty of research consists in the following:

developed and justified statistical methods to determine quality parameters
(volumetric stiffness, silkiness of the cocoons, maturity of pods, density and shell
thickness) of cocoons on the basis of the rigidity of their shell;

developed a device for determining the volume of solids of complex shape,
which is used to determine the amount of cocoons that are required for the
calculation of the correction factor in the calculation of silkiness samples of live
cocoons in rented party;

developed a method and apparatus for determining the percentage of
immature and cocoons with a large specific volume (capercaillie). Given this
information, calculation of silkiness of the cocoons;

there are three types of method and apparatus for the more accurate
determination of actual mass of silk cocoons, as well as the maturity, thickness and
density of the shell cocoons hardness of the shell of the delivered consignment of
cocoons;

upgraded device for measuring specific volume of cocoons PTI-1M with
fixing a constant sample mass of live cocoons (3kg) and automatic removal of the
layer height cocoons measuring cylinder, designed to determine silkiness of the
cocoons without cut. Developed a rapid method for the determination of silkiness
of the cocoons.

The practical results of the study is as follows: developed new methods for
determining quality parameters of cocoons based on the rigidity of their shell.
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Conducted testing and tests for determination of quality parameters of live
cocoons, like body rigidity, of silkiness of the cocoons, maturity, thickness and
density of the shell sample of live cocoons.
developed a device for determining the volume of cocoons, a device for



determining the percentage of immature cocoons and cocoons with a large specific
volume (capercaillie) and a device for determining of silkiness of the cocoons, an
economically viable sericulture industry.

upgraded device for measuring specific volume of cocoons PTI-1M, and the
Express method of definition of silkiness of the cocoons.

The accuracy of the results of investigations confirmed, first of all, large
statistics experimental material, the conformity of experimental data with the
results of other experiments. Processing of the obtained results was carried out
using methods of mathematical statistics.

Scientific and practical value of results of the research. The scientific
significance of the results of the study is the possibility identify key quality
indicators of cocoons, like body rigidity, of silkiness of the cocoons, maturity,
thickness and density of the shell cocoons by the rigidity of their shell.

Practical value of work consists that the developed methods and devices to
determine the most important quality parameters of cocoons optimize and stabilize
the process conditions, cull the defective cocoons, reduce losses when determining
the cost of production, reduce errors and improve service culture.

The implementation of research results. On the basis of the developed
methods and automated systems for quality control of the cocoons: definition of
silkiness of the cocoons without cut received 4 patents of the Republic of
Uzbekistan «Method of determining of silkiness of the cocoons», UZ TAP 05164
from 22.01.2016; «Method of determining of silkiness of the cocoons», UZ IAP
05014 from 19.01.2015; «Method of determining of silkiness of the shell
cocoonsy, UZ IAP 04905 from 08.05.2014; «Method of determining of silkiness of
the cocoonsy», UZ IAP 04652 from 15.01.2013. Developed methods and implement
their devices allowed greater accuracy to determine of silkiness living cocoons of
the delivered consignment;

to determine the percentage of defective cocoons obtained a patent of the
Republic of Uzbekistan «Method of determining the percentage of cocoons with a
large specific volume», UZ TAP 05003 from 05.12.2014. The developed method
and its implementing device allowed greater accuracy to determine immature and
cocoons with a large specific volume affect the quality of cocoons in party;

developed methods and based on them created devices to determine the
qualitative parameters of silk cocoons, upgrade - controller device for measuring
specific volume of cocoons PTI-1M, and the Express method of definition of
silkiness cocoons embedded in agriculture, in particular the Head of the Yangiyul
coconutmilk (2011-2015) of the Tashkent region (the Ministry of agriculture and
water economy of the Republic of Uzbekistan reference Neo 02/35-26 from
9.01.2016). Implementation of the results of the study was to determine the quality
parameters of the cocoons, particularly the average volume of cocoons, body
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stiffness, degree of maturity, of silkiness and the percentage of immature cocoons
and cocoons with a large specific volume.



Approbation of the research results. The results of the study tested 14
national and international conferences, including "Problems of introduction of
innovative ideas, technologies and projects in production" (Djizzak, 2010),
"Modernization of production, technical and technological re-equipment,
innovations, economically acceptable methods and extraordinary decision"
(Fergana, 2010), "High technology in the cleaner cotton, textile, light industry and
printing industry" (Tashkent, 2010, 2011), "Actual questions of development of
light industry of Uzbekistan on the basis of innovation" (Tashkent, 2012),
"Innovative ideas and development of the talented youth in the conditions of
modernization of engineering and technology (Tashkent, 2013), "Topical issues of
innovative technologies in the integration of science, education and production”
(Tashkent, 2013), "Innovation ideas and development of the talented youth in the
conditions of modernization of engineering and technology (Tashkent, 2015),
XLVI international scientific-practical conference "Scientific discussion: questions
of technical science" (Moscow, 2016), the IX international scientific-practical
conference "Actual problems of science of the XXI century" (Moscow, 2016).

Publication of the results. On the topic of the thesis published 32 scientific
papers, including 8 scientific articles in journals recommended by the Supreme
attestation commission of the Republic of Uzbekistan for the publication of basic
scientific results of doctoral dissertations received 5 patents for invention, 1 patent
for utility model and 3 certificates of registration of computer programs.

The structure and scope of the thesis. The structure of the thesis consists of
introduction, five chapters, conclusion, bibliography, and applications. Scope of
the thesis is 181 pages.

THE MAIN CONTENTS OF DISSERTATION

In the introduction the urgency and relevance of the topic of the thesis,
determined the conformance of the research priority areas of development of
science and technology of the Republic of Uzbekistan, provides an overview of
international scientific research on the topic of the thesis and the degree of
knowledge of the problem, formulated the goal and objectives, identified the object
and subject of the study, described scientific novelty and practical results of the
study revealed theoretical and practical significance of the results and the data on
implementation of research results, published papers, and the structure of the
thesis.

In the first Chapter of the thesis named "The state of the problem and the
technical basis for determining quality indicators of silk cocoons", the review
of the literature on the state of the problem of assessing the quality of live cocoons
and existing methods of determining quality indicators of silk cocoons, as well as
the classification of methods and means of quality control of silk cocoons. Based
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on the analysis of available theoretical and experimental data the problem is
formulated.

In the second Chapter of the thesis "The Choice of method of control of
qualitative parameters of silk cocoons' the substantiation of a new method of
quality control of silk cocoons based on the rigidity of the shell cocoons.
Developed the technology of determination of the volumetric stiffness of the
cocoons, which is an equally important parameter to assess technical-economic
values of the party cocoons. To determine the coefficient of volume stiffness, the
live cocoons of a certain mass (m=3kg) is poured into the measuring device
capacity, FTI-1M, turn on the shaker for 1 minute in accordance with the technical
passport for the device of FTI-1M. After stopping the shake table record the height
of the layer of cocoons H and compress the cocoons load with a certain weight,
calculate the coefficient of volume stiffness of live cocoons by the empirical
formula:

Mg

=(1)

where M - mass g - acceleration of free fall, Az=H-H,, H and H, - the height of the
layer of cocoons in measuring the capacitance of the device FTI-1M before and
after compression, respectively.

Silkiness of the cocoons is a basic and objective indicators characterizing the
quality of live cocoons for acceptance from suppliers and depends on the breed of
the silkworm varies greatly from conditions main and content of the tracks.

We have developed new methods for the determination of silkiness living
cocoons:

The 1st method. A method for determining silkiness of the cocoons based on
the rigidity of the shell cocoons, include samples of the cocoons, lay them out in a
vertical cell, the cell filled with distilled water and determine its original volume,
then squeeze the pods to reduce their volume by 5-10% from the original, record
the pressure value p at which the volume is reduced, and the definition of silkiness
of the cocoons III is carried out by mathematical relationships

=k -p+6(Q2)

where k — coefficient of proportionality, depending on the breed cocoons; in — free
member; P is the excess pressure at which the volume of cocoons is reduced by 5 —
10%, while the compression process of the cocoons is controlled by the projection
of the shadow of the cocoons on the photosensitive screen [11; Patent for invention
UZ TAP 04905].

The 2nd method. A method for determining s silkiness of the cocoons is that



stacked in the cylindrical container, the cocoons are subjected to shaking on a
shaker, then in order to improve the accuracy, after stopping the shake table to
account for the impact on silkiness of the cocoons thickness of the shell cocoons
compress the load with a specific weight of 10 -20 kg, height sensors report the
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change in average height of the layer of cocoons H-Ah into the computer and

calculate silkiness live cocoons by the empirical formula [12; Patent for invention
UZ IAP 05014]:

M o (- an)+ 4 (3)
where H — the height of the layer of cocoons after vibration; A 4 — change in

height of the layer of cocoons after compression shells; A—absolute term; K -

correction factor that depend on the mass of the load and breed cocoons.

The 3rd method. A method for determining silkiness of the cocoons includes
laying of cocoons in a cylindrical container, shake on a shaker to a specified degree
of compaction, and determination of silkiness of the cocoons I1I by the formula [9;
Patent for invention UZ IAP 04652]:

0
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where H,, is the average height of filling of the cylinder of the device; m is the
mass of cocoons in the cylinder of the device; K — coefficient for this breed of the
silkworm. The K coefficient for any breed silkworm is determined by graduations
direct, which is being built according to the measurements of the average volume
of the cocoon and of the K coefficient, defined for two breeds of the silkworm,
differing in size of cocoons.

4-method. Out of the delivered consignment of live cocoons choose randomly
n pieces cocoons, ( 10<n<20 ) of them take turns cocoons one at a time, measure
their initial length €, on the major axis and the average diameter d of the cocoon
and by the mechanical action of the same forces cause compression from both
poles of the cocoon [13; Patent for invention UZ TAP 05164]. Next, measure the
shortest length £, between two dents from poles and determine silkiness each
cocoon by the empirical formula:
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where k is a correction factor depending on the breed cocoons; F' — force of a
certain magnitude; d - average diameter of cocoon; {, is the initial length of the
major axis of the cocoon; £, is the smallest distance between the two dents of the
cocoon from the pole after the impact of force F.
Then silkiness of the determine party live cocoons by averaging silkiness the
results of n measurements of cocoons:

n

5

i

u
==1(6) i

5 th method. The cocoons of a certain party placed in a measuring container,
of suitable diameter, the cocoons stacked on top of each other in an amount of
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from 8 to 15 pieces, on top of the cocoon closed with the lid with a special stand,
record the height of the layer of cocoons and N to account for the impact on
silkiness of the thickness of the shell compress the cocoons of a certain weight R,
the height sensors transmit information about changing the height of the column of
cocoons Ah in the computer. The computer calculates silkiness of the live cocoons
by the empirical formula

=K - (P-H/Ah) , (7)

where P is the weight of the cover, and cargo, together with stand, as measured in
Newtons; H — initial height of the layer of cocoons prior to compression; A & —
change in height of the column of cocoons after compression; K - correction factor,
measured in %/N. To improve the accuracy in determining the maturity of rigidity
of the shell cocoons live we have developed a method of determining the degree of
maturity of the rigidity of the shell cocoons. The method of determining the degree
of maturity of cocoons : the cocoons are individually placed in a vertical position
in the measuring container, a suitable diameter and to account for the thickness of
the shell is compressed cocoon of a specific weight of 0.1 kg, record the height of a



cocoon before and after compression, transmit information to the computer, and
the degree of maturity of live cocoons is determined by the empirical formula:

nh
A

»(8)
A 100%

where the height change of the subject Mature and cocoon, respectively, after
compression of shells, mm. Change the height of the cocoon after the compression
of the shells depend on the thickness of the shell of the cocoon. We have suggested
a method of determining the thickness of the shell of the cocoons based on the
rigidity of their shell. The method of determining the thickness of the shell cocoons
includes sampling cocoons, load it into a cylindrical measuring capacity (Fig.5) of
suitable diameter, a column, recording the height of the layer of the cocoons, then
the cocoons compress a certain weight R, the height sensors transmit information
about changing the height of the column of cocoons Ah in the computer. The
computer calculates the thickness of the shell of the living cocoons on
mathematical dependencies,

p
Tk+

8 9)

where k — coefficient of proportionality, depending on the breed cocoons; P — the
weight of the load, measured in Newtons; A% - change in height cocoons after
compression; member showing what part of the video cuts the ordinate from the y
axis. As is known, the density of the shell, as quality characteristics of the cocoons,
is of great importance in determining the length of the filament and its unwinding.
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We propose a method of determining the density of the shell of the cocoons, which
is as follows: To find the area of the shell of the cocoon M, , which is
proportional to the volume of the cocoon Vkok and is determined by the formula
(10) where K — coefficient of proportionality, depending on the breed of silkworm
ranges from 0.25 (large cocoons) to 3.5 (for small cocoons).

Mass M, shell cocoons for any breed silkworm is determined by graduations
direct, which is being built according to the measurements of the average volume
and weight of the shell Mobil one cocoon, differing in size of cocoons. The
thickness of the shell T the cocoons are defined according to the proposed above



method. Further, knowing M, ., the weight of the shell of cocoons, the thickness T
and the area of the shell of the cocoon M, possible to determine the density of the

shell cocoons by the formula:
M Mobol

( ) obol silk obol silk

P

29

boloboleVSK V
(1) V'S T

where M, - shell weight of the cocoon; S, - the area of the shell of the
cocoon; T - the thickness of the shell of the cocoon.

Thus, the proposed methods and mathematical models for determining quality
parameters of cocoons based on the rigidity of their shell-like maturity, thickness
and density of the shell of the cocoons, which are the most important from the
point of definition of quality indicators of raw silk.

In the third Chapter of the thesis titled "Development of hardware and
software for control and analysis of quality parameters of cocoons given developed
and the results of determination of quality indicators of silk cocoons. The invention
relates to the textile industry and concerns the design of the device is designed to
improve the accuracy of measurement to determine the volume of solids of
complex shape, for example, the cocoon [14; the Patent for useful model Ru UZ
FAP 00862].

Fig. 1. A device for determining the volume of solids of complex shape:1-stand;
2-strut; 3 - a graduated glass tube;4-measuring capacity; S-damping capacity; 6 - clamp;
7-glass tube; 8 - mark; 9 - plastic hose.
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In Fig.1 shows a device for determining the volume of solids of complex
shape that consists of a stand 1, struts 2, glass graduated tube 3, two vessels of the
same size 4 and 5, one of which is called damping capacity of 5, and the second
measuring capacity of 4, consisting of two parts, ground and lapped tightly, which
pressed against each other by the clamp 6. The upper part of the measuring
container 4 is provided with a glass pipe 7 with the mark 8. Damping capacity 5
with the tube 3 and the measuring receptacle 4 is connected by a hose 9. The
volume of a solid of complex shape is determined by dividing uromania liquid
composition, (of 90% water and 10% methanol) in a graduated tube.

We have developed a device for determining the volume of solids of
complex shape, allows you to quickly determine the volume of cocoons with high
accuracy. It is of great importance during the short season, harvesting of live
cocoons in determining the correction factor that is used to calculate silkiness of
the samples of live cocoons of the delivered consignment.

The relative error of the developed device is associated with the scale value
diameter glass graduated tube and equal to 0.17%.

Determine the percentage of immature and cocoons with a large specific
volume, which affects the quality of live cocoons, of the delivered consignment is
of great importance in determining silkiness and in the process of selection of
pedigree cocoons. We have developed a method and apparatus provides improved
accuracy of determining the percentage of immature cocoons and cocoons with a
large specific volume of the delivered consignment of live cocoons|[10; Patent for
invention RUz UZ IAP 05003].

A

Fig.2. The device determine the percentage of immature and cocoons with a large
specific volume: 1-corps; 2-light source; 3-optic photodiode matrix; 4-special devices; 5-the
computer.

The method of determining the percentage of cocoons with a large specific
volume of the delivered consignment of live cocoons selected a sample of twenty
cocoons) and lay them in the cassette (Fig.2) and then use a different degree of
immersion of cocoons into liquid Vertical sections of the cocoons project in a
photosensitive screen (optical photodiode matrix APS-C). Special device
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information is transmitted to the computer and calculated their percentage
according to the formula (n/N)*100%. Given this information, calculation of
silkiness live cocoons on the computer with the help of programs developed by us
[15; the Program for computer Ne DGU 03211, 16; the Program for computer No
DGU 02581, 17; the Program for computer Ne DGU 02283]. The relative error of
the proposed device for determining the percentage of immature cocoons and
cocoons with a large specific volume is connected with errors of immersion of
cocoons into liquid and fixing square cocoon above the liquid optical photodiode
matrix and less than 1%.

Silkiness of the cocoons is the main objective sign, characteristics quality of
live cocoons for acceptance from suppliers. We have developed three variants of
the method, device, and implementing their software, providing a more accurate
determination of actual mass of silk cocoons, as well as the maturity, thickness and
density of the shell cocoons hardness of the shell of the delivered consignment of
live cocoons.

Option 1. We have developed a method and device providing higher accuracy
of determining silkiness of the cocoons without cut rigidity of the shell of the
delivered consignment of cocoons (Fig. 3) [11; Patent for invention RUz UZ TAP
04905].

The task solved so: of the delivered consignment of cocoons selected sample
(e.g. twenty cocoons) and lay them in the cassette and further compress the
cocoons with distilled water to 5-10%.

Fig.3. A device for determining silkiness rigidity of the shell cocoons: 1-corps; 2-a
graduated glass tube; 3-glass tube;5-damping capacity; 6 plastic tube; 7-cover; 8,10,11,12-
faucet; 9-a volumetric flask;13-piston;14-cylinder; 15-pressure gauge.

The relative error of the proposed device for determining silkiness rigidity of
the shell cocoons associated with the scale value diameter glass graduated tube
(0,17%) and acceptable error of the used pressure gauge (0.1%) and did not exceed
0.2%.



68

Silkiness of the cocoons of the delivered consignment is calculated by
formula (2). In the proposed method, the "K" and "b" depend on the breed cocoons
and are installed with calibration compared to chalconota of vareski SVS % (K =
0,00139 %/ I1a , 6 = 2,26 %). The empirical formula for breed Tetraguard— 3 is: 111
= 0,00139 %/ Ila-P + 2,26 %. This formula is introduced into the computer and
determine silkiness live cocoons. The results of detection of silkiness rigid shell
obtained in Yangiyul Head kokoouline, the average value of the absolute error of
silkiness live cocoons, defined in relation to without cut measured using the
proposed method was 0.11 %.

Thus, the developed method and device allows to increase the accuracy of
determining silkiness live cocoons on such objective measure as the rigidity of
their membranes.

Option 2. We have developed a method and a device for determining the
actual quantity of silk mass of cocoons on the hardness of the shell of the delivered
consignment of live cocoons, taking into account the thickness and elasticity of
their shells [13; Patent for invention RUz UZ TAP 05164].

In Fig.4. shows a device for determining silkiness cocoons hardness of their
shell.

Silkiness of the is determined as follows: take the cocoons in the amount of n
(10=n<20) were selected randomly from the batch of cocoons and handed one to fit
a working camera, then clamp the movable stoppers. The measurement results are
transferred to the computer and silkiness by the formula (5).

Fig.4. A device for determining silkiness live cocoons hardness of their shell: 1-test cocoon;
2-stopper; 3,8-indicator; 4-rod; S5-spherical lugs; 6-an arm; 7-horizontal platform;
9-dynamometer; 10 — computer.

The relative error of the proposed device for determining silkiness live



cocoons on the rigidity of their membranes is associated with an admissible error
of the indicators used (0.01 mm) to determine the diameter of the cocoon and
accuracy of the dynamometer (0.1 N) and does not exceed 0.1%.
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The standard error of silkiness live cocoons, as determined by the proposed

method is on average 0,562%
Option 3. An urgent task is to increase the accuracy in determining the actual
quantity of silk mass and on the degree of maturity of kochanowskiego, reception
centers and grenznah plants during the receiving of live cocoons. We have
developed a method and apparatus, the purpose of which is to increase the
accuracy in determining the parameters of silk cocoons, how saltonstall, maturity
degree and thickness of the shell of live cocoons (Fig.5).

The task solved by the following way: the Cocoons of a certain party placed
in a measuring container, of suitable diameter, the cocoons stacked on top of each
other in an amount of from 8 to 15 pieces, on top of the cocoon closed with the lid
with a special stand, record the height of the layer of cocoons and N to account for
the impact on silkiness thickness of the shell compress the cocoons of a certain
weight P, and calculate silkiness live cocoons by the empirical formula (7).

The relative error of the proposed device is connected with errors of the
indicator used to determine changes of height of the layer of cocoons and diameter
measuring. The absolute error of the dial gauge is 0.01 mm, the diameter of the
measuring tank 20 mm and the average height of the layer of the cocoons is 300
mm., taking into account percoset cocoons due to the smaller diameter, in
comparison with the measuring tube relative error of the developed device is 0.3%.

Fig.5. A device for determining silkiness and the degree of maturity of live cocoons taking
into account the thickness of the shell of the cocoon:1 - measuring capacity; 2-subjects
cocoons; 3-cover;4 - a special stand; 5 - weight; 6-height sensor; 7 — computer

It is shown that the values of silkiness live cocoons, identified by our



proposed method is close to the value of without cut and absolute root mean square
error of silkiness live cocoons is an average of 0,098%.

In Fig. 6 shows the dependence of silkiness of the cocoons I (%) for
different species of cocoons from volumetric stiffness J (N/mm) of cocoons,
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obtained by the method of least squares. The graph shows that silkiness various
breeds of live cocoons increases with increasing stiffness.

In Fig. 7 presents the results of correlation of the volumetric stiffness of the
shell thickness for different breeds "Markhamat", " Marvarid", "Asaka" and
"Yulduz", obtained by the method of least squares. The graph shows that with
increase in the thickness of the shell of live cocoons increases the rigidity of the
shell for different breeds. Mean square error in all cases does not exceed
0.7 N/mm.

Fig.6.
The relationship between silkiness of the cocoons and the rigidity of the shell of the
cocoon



Fig.7. The relationship between shell thickness and the rigidity of the shell of the
cocoon
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The electronic unit "Cocoon" (EB) developed by us is suitable for control
and management of the installation and of all technological processes of primary
processing of cocoons. The basis AB i1s a microcontroller, which provides the
organization of all functions of the system. Part AB includes: Converter DC/DC
which will ensure the lowering and stable voltage to 5V, to power microcontroller
and anthocerotes. Residential the microprocessor CPU provides the control and
management of work systems. The microcontroller operates at a clock frequency
of 16.0 MHz. This allows you to communicate via UART at a speed of 9 600
Baud. The microcontroller is running a program whose code is written directly into
the permanent memory of the MC.

Thus, the developed design of the mobile device, algorithm, structural and
circuit diagram of the electronic unit of the automated mobile device to determine
quality parameters, such as degree of maturity, body stiffness and silkiness
cocoons without cut.

In the fourth Chapter of the thesis titled "Modernization and software of the
device for measuring specific volume of cocoons of PTI-1M" proposes a simple
variant of the upgraded unit PTI-1IM to determine silkiness live cocoons without
cut, rapid method for determining silkiness of the cocoons and analysis of results
determination of the volumetric stiffness of the cocoons.

Modernization of the instrument PTI-1M is:

1. You must always take a sample of fixed mass, for example 3kg silkiness
live cocoons without cut is calculated by the formula: The standard weight
silkiness of the cocoons will depend on the height of the layer of cocoons in
measuring the capacitance of the device PTI-1M.

2. Device for automatic lifting height of the layer of cocoons and transmit
this information to the computer.



Automation of retrieval of the height of the layer of cocoons, and transfer this
information to a computer eliminates the possibility of operator error when
removing the height of the layer of cocoons. The computer program calculates
silkiness of the cocoons and saves it for each individually deliverer [computer
Program Ne DGU 03211; the Program for computer No DGU 02581; the Program
for computer Noe DGU 02283].

Developed a rapid method for the determination of silkiness live cocoons
without cut with the goal of improving the accuracy and efficiency in determining
silkiness live cocoons of any breed [9; Patent for invention RUz UZ IAP 04652].
This problem is solved in the following way: according to the measurements of K1
to the average volume of cocoons we have constructed the calibration line (Fig.8).
The coefficient K1 was directly proportional to the inverse of the average length of
cocoons, which depends on the packing density of cocoons in the measuring
capacity of the instrument PTI-1M. In the end, the Express method (immersion of
cocoons into the water) determine the average volume of the cocoon V and direct
calibration to determine the correction factor K1 for three minutes with high
precision for any breed cocoons.
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The results of detection of silkiness live cocoons taken in the season of
harvesting of live cocoons breed of Tetrahymena-3, harvest in 2012 of the ten
farms Yangiyul district of Tashkent region, the values of silkiness live cocoons,
defined by PTI-1 and the Express method is close to the value of silkiness of the
cocoons without cut. The standard error of silkiness live cocoons, defined in
relation to without cut device of PTI-1 is 0,677%, and root mean square error of
silkiness live cocoons, some on the new proposed us — rapid method (PTI 1M) was
equal 0,391%.

A

Fig. 8. Calibration to determine the correction factor K,

With the aim of improving the accuracy in determining silkiness into
account the thickness of the shell of the cocoon, a method was developed to
determine silkiness of the cocoons device PTI-1M [12; Patent for invention RUz



UZ TAP 05014].

The coefficient of cubic stiffness defined on the device PTI-1M, was equal
to 15 N/mm, which agreed with the experiments performed with single cocoons
and calculation volumetric stiffness equal to 15,01 N/mm.

Thus, our proposed method can find application in kochanowskiego,
reception centers and grenznah plants in determining the volumetric stiffness and
the technological properties of silk cocoons.

In the fifth Chapter "Experimental study technical, operating and accuracy
characteristics of devices based on the rigidity of the shell cocoons, we find the
results to study the effect of different modes of vibration, humidity, and cocoons
grouse on the quality of the cocoons.

On the basis of the received results it is established that the optimum
vibration mode, providing a uniform degree of compaction of cocoons and not
deteriorating their quality is: the frequency f= 8.0 Hz, amplitude A=8,0 mm. For
curve mode, tapped (8 Hz, 8 mm) time constant t is about 30 C. on this Basis,
choose the time tapped cocoons t= 60,0, because during this time tapped the curve
goes to saturation and then does not change.

Was the study the influence of the moisture content of the shell on the
accuracy of the calibration and measurement of silkiness sample of live cocoons.
Humidity affects the geometric dimensions of the cocoon. Therefore, when
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calibrating the device and determining the correction factor K at without cut
measured quantities of cocoons it is necessary to condense the shells in the above
method, and silkiness of the cocoons without cut to determine, on the basis of their
normalized mass with a humidity of 11 %.

To study the effect of humidity on the result of the determination of silkiness
live cocoons instrument FTI-1, we conducted experiments in Yangiyul head
kokoouline in 2011 on the cocoons breed "Tetraguard-3". The experiments were
performed with samples of 20 cocoons imported from two farms Yangiyul district
of Tashkent region. From the results of experiment that when the definition of
Express by the method of volume of cocoon need to be amended due to izmenneny
in the water.

Cocoons -grouse, having a large specific volume, will distort the readings of
PTI-1IM 1n the direction of overstatement of silkiness. Therefore, we need to
calculate the percentage of cocoons-grouse and include it in the final calculation of
silkiness on the computer. To study the effect of cocoons-grouse on the result of
the determination of silkiness live cocoons instrument PTI-1, we conducted
experiments in Yangiyul head kokoouline in 2011 cocoons breed "Tetraguard-3
and to determine silkiness of the cocoons formula for the correction is :

Azzr= 0,1828x+0,03 (12)

Asked to sort the cocoons-grouse from the sample using the sorter cocoons
on the specific volume (SCWA). The possibility of using SKUA as separator



cocoons Perth and aparse (cocoons, from which, for whatever reason, has not
released the butterfly, it replaces manual labor, improves the rate of separation 4
times on coronarienne points in the season harvesting of live cocoons and increases
the accuracy of determining silkiness live cocoons by pre-culling of cocoons grouse
with large specific volume of the sample.

Checked some parameters of the cocoons in the process of Curling. For
example, such as the thickness of the shell of cocoons, the mass loss of the cocoon,
the percentage of the sample cocoons-grouse and defective cocoons. Measured
sequentially with the days of the iron mass of the cocoons, the thickness of the
shells, silkiness of the cocoons (method without cut), calculating their average
value. From the results of the experiment found that not earlier than 6-7 days from
the beginning of the iron must pass the cocoons in coronarienne points. This will
give you the opportunity to save significant financial means and optimizes the
estimation of the cocoons.

Considered alternative methods for determining silkiness live cocoons,
based on the relationship of silkiness with a specific amount of cocoons. The data
obtained during the season of harvesting of live cocoons harvest 2010. on the Head
kokoouline Yangiyul in Tashkent region. Identified silkiness live cocoons, method
of without cut, PTI-1M, and three proposed formulas B. F. Pilipenko and Express
method.
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It is shown that the values of silkiness live cocoons, defined by PTI-1M and
rapid method is close to the value of without cut and absolute root mean square
error of silkiness live cocoons less than one(d <1).
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CONCLUSION
On the basis of conducted research we can draw the following conclusions:



1. To determine the qualitative parameters of silk cocoons proposed the use of
non-destructive statistical methods on the basis of the rigidity of their shell. As a
result, receive signals, analyzing and processing using mathematical methods and
computer software, it is possible to define such quality parameters as the
volumetric stiffness of the sample cocoons, the cocoons silkiness of the cocoons,
maturity of pods, thickness and density of the shell cocoons.

2. To determine the correction factor required in calculating silkiness samples
of live cocoons in rented party developed a device for determining the volume of
solids of complex shape, which allows to determine the average volume of
cocoons. The relative error of the developed device is equal to 0,17%.

3. To improve the measurement accuracy of the developed method and
device for determining the percentage of immature cocoons and cocoons with a
large specific volume, given this information, calculation of silkiness live cocoons.
The relative error of the developed device does not exceed 1%.

4. The developed device for determining silkiness, ripeness and thickness of
the shell silk cocoons without cut, allow high precision to determine the actual
quantity of silk mass of cocoons, ripeness and thickness of the shell cocoons of the
delivered consignment due to their rigidity of the shell.

5. To reduce the percentage of immature cocoons, bringing severe economic
damage to sericulture, it is proposed modernized version of the instrument PTI-1M
with an automatic removal of the layer height of the cocoons of the measuring
cylinder. The standard error of live cocoons, defined in relation to without cut
device FTI-1M 1s 0,456 %.

6. Proposed and experimentally proven mathematical model to calculate the
correction factor for the volume of live cocoons, which it is proposed to use in
determining silkiness in party live cocoons.

7. Developed a rapid method for the determination of silkiness live cocoons
without their without cut, providing increase of accuracy and efficiency when
determining live cocoons of any breed. The standard error of silkiness specific
Express method (PTI-1M) relative to without cut less than 2 times the standard
error of a particular silkiness cocoons method, PTI-1otHocurensuo of without cut.

8. The optimal weight of 3kg live cocoons with the use of the device PTI 1M, is
designed to determine silkiness live cocoons without cut. It also takes into account
the presence of cocoons-grouse and muscardini of the cocoons, as an amendment
in the calculation of silkiness of live cocoons in the computer version.

9. A method was developed to determine silkiness live cocoons hardness of
their shell device PTI-1M, and implements software. The increase of accuracy of
definition of live cocoons is achieved by taking into account the thickness of their
shells. The standard error of silkiness determined by the proposed method relative
to without cut is 0.4%.

10. Proposed and implemented the definition of the volumetric stiffness of the
sample live cocoons with the help of the device PTI-1, which evaluated the
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technical and economic value of the game, both living and dry cocoons. It is shown
that the value of the volumetric stiffness defined by the proposed technology,
agreed with the experiments performed with single cocoons and calculating the
average volumetric hardness.

11. Experimentally investigated the influence of different vibration modes
on the degree of tapped and quality of cocoons. Determined the most optimal
amplitude, frequency and time of vibration, ensuring a relatively uniform density
of packing of cocoons in a cylindrical tank.

12. The influence of the moisture content of the cocoons on the accuracy of
determining silkiness when conducting without cut, when determining the
correction factor K, as well as with industrial acceptance of the cocoons.

13. The experimentally determined degree of influence of percentage content
of cocoons-grouse on the readings of PTI-IM in the direction of overstatement.
The Express-method of determination of the percentage of cocoons with a large
specific volume and is given the formula for amendment in determining the real
silkiness live cocoons at the time of their collection points cocoon of raw materials.

14. Justified and recommended to use sorting of cocoons in terms of specific
volume (SCWA) grantovogo to separate the cocoons from the Persian aparse. He 1is
replacing manual labor increases the rate of separation 4 times on coronarienne
points in the season harvesting of live cocoons and increases the accuracy of
determining silkiness live cocoons without their without cut device of PTI-1, by
pre-culling of cocoons-grouse with large specific volume of the sample.

15. Based on the comparison of the results of silkiness live cocoons of a
certain method without cut, apparatus PTI-1M, and the proposed new Express
technique it is shown that the values of silkiness live cocoons defined in the last
two cases close to the value of silkiness on without cut and absolute root mean
square error of a certain silkiness live cocoons less than one .
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