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KHWPUI (10KTOPJIMK AMCCEPTANMUACH AHHOTAIUSACH)

JAuccepranusi MaB3yCHHUHI J0J13ap0Juru Ba 3apypartu. JlyHéna yrTus
OemijaH OpTUK MamJjakarjia Muia eTUIITUPHING, xap Huiu ypra xucobma 640
MHHI TOHHA Nwuia Taé€pnanaau. [lwwia eTHmITHpyBUM Mamilakatiiap Opacuiaa
Xwutoit Xank Pecniyonukacu, XvUHAUCTOH, §736eKHCT0H, SAnonus Ba Kopes erakuum
MamMJlakaTiap XUcoOJaHuO, yiapaa AyHENa eTUITHUpUIAETrad mwiiaHuHT 92%
unurad yukuiaan. ['mobammamys xapaHUHUHT 4yKypJallyBH Ba TMHJLIA MaxcCy-
notiapu 0030pH1a pakoOOATHUHT Ky4alHIIW MIAPOUTHIA €TUIITHPUIAETIAH TUJLIA
XoMamécuan cudaT KypcaTKA4iIapu acocuaa KaOyn KWJIWII Ba yJIapHH KaWTa
UIUIAIl  TEXHOJIOTHsUIapura OKopu cudar KypcaTKMwiapura dra caMmapaiu
TEXHOJIOTHUSJIAPHU TAJIOWK ITHII MyXUM Basudaniapaad oupu 6yiaubd KoJIMOKIa.

MyCTaKWUIMK HUJUIapyia MaMIIAKaTUMHU3/1a UITAKYMIINK COXACHHU caMapalu
PUBOXIIAHTUPHUII XaMJla I0KOpU cu(at KypcaTKAulapura 3ra Ba »KaxoH 0o3opuja
pakoOaTOap ol OYiIraH XOM MIIaK Ba UMaK MaxXCyJOTJIApUHH MILIA0 YUKApHUIITa
anoxuaa pTHOOp KapaTwinud. by 6opaga coxaHuHT 03yKa 0a3acMHU MyCTaxKaM-
Jani, XOCWJIIOPJIM Ba TOJAHUHT CU(ATUHU OIIMPHII, KAaCaJUIMK Ba 3apapKyHaH-
Janapra 4yugaMid Maxajuluid WIMaK KypTiiapu eTka3ud OepuIl Ba MWUIAHM KalTa
WAl KOPXOHAJIApUHM 3aMOHaBUM  Tanabiiap acocujla PUBOKIAHTHPHIIL
Oopacuia ce3uapiiv HaTuKanapra SpUIITIIIN.

Etumtupunaérran nuwuiajgap XOCUIAOPIUTHHU OIIUPHUIN Ba cudar kypcat-
KUWIAPUHUA SIXIIWIAl XamJa eTHWIMaraH Ba HYKCOHJM NWulanap yJIyHIuHU
KaMaWTHPHUII OPKAIM XaJK XY KaJIUTWIa KENTUPWIAJUTaH MKTUCOAUN caMapaHu
sHa/la OIIMUPHUII MYXUM axaMusT kKacO 3TMoKna. by OGopanma makcamim WiIMuUid-
TaJIKUKOTJIApHU, KyMiadaH, KyWHuaru WyHaIUIIapAard WIMUN HW3JTaHUIUIApHU
amaJsira OUIMpHUIIl MyXUM Basudanapiad Oupu XucoOIaHa u: TULUIAHUHT OMOJIOTHUK
Xycycusitiaapu, GU3NK-MEeXaHUK Xoccajgapu Ba cudar KypcaTKUWIapuHU Xucoora
onub, cudaT mapaMmeTpiIapUHU AHUKJIANIHUHT 3aMOHABHH YCYJUIApUHU  HIILIIA0
YUKHIL; ABTOMATJAIUITHPHUII BOCHTAIAPU Ba TE3 HIUIOBYM  KypUIMaJapuHU
SpATUIIl OPKAJU TEXHOJIOTHK Kapa€HJapHU OOLIKapwill, MuwuiagapHu cudar
KypcaTkduwiapu Oyinya KaOyn Kuiauim Ba Oy Kapa€HHM TalIKWJ ATHUII; MUJUIA
ETUIITUPUII TEXHOJIOTUK >KapaéHJIApUHUHT Xap Oup OOCKUYMIa HA30paT KUJIUII
Ba cudaTr KypcaTKUWiapura TabCUp 3TYBUM OMUJIJIAPHU WIMHI acocaa MyKaMMall
Vpranuo SHrU TEXHOJOTHSIIAPHU MILIA0 YHMKUII; XOM allléHH MKTHCOJ KUJIUII Ba
UII YHYMJOPJIUTUHU OIIMPUILI UMKOHUHU OepajuraH aH Ba TEXHUKAHUHT CYHITH
IOTYKJIQpU acoCHJla MallliHa Ba JKMXO3JIap, Ha3opaT Ba aBTOMATJIAIITHPHIL
BOCUTAJIAPUHU DHEPTUS TEKAMKOP SHTU aBJIOJWHU SPATHIN Ba WIUIA0 YWKAPHIIL
IOxopuna xenTtupwiaral WIMHA-TAAKUKOTIAp HYHamumuaa Oaxapuiaérran
WIMUN  W3JIAaHWUIUIAp Ma3Kyp JUCCepTals MaB3yCUHUHT  JI0J3apOJIMTUHU
M30XJIANIN.

V36exucron Pecny6nukacu Ilpesugentununr 2006 iimn 15 HosOpmarn
[1IK-512-con «PecnyOnuka muiaquivK TapMOFWMHHU sIHaJA WCIIOX KWJIMII 4Yopa-
tanoupnapu Tyrpucuga»tu Ba 2011 #tun 28 maptaaru 11K-1512-con «Tykumauu-
JUK CaHOATH KOPXOHAJApWHHU Kajajdl PUBOMIIAHTUPUIIHU parOaTIaHTHUPUIILL
Oyinua KymmMua yopanap Tyrpucugantu Kapopnapuaa xamaa Maskyp (aonustra
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TEerunuIM OoIKa MEbEPUN-XYKyKUH XyxoKarinapnaa Oenrminanrad BaszudanapHu
amajira olMpuIIra ymoy JuccepTalus TaIKUKOTH MyalsH Japa)kaga Xu3MmaT
KHJIA]IH.

TagKuKOTHUHT pecnyOinka GaH Ba TEeXHOJOTMSJIAPH PHUBONKJIAHMIIU-
HUHI YCTYBOP HyHAJIUNILJIApUra OOFJIUKJIUTIU. Ma3kyp TaIKUKOT pecryOiuka
(daH Ba TEXHOJOTUSIIAD PUBOXKIAHUIIMHUHT V. «KHUILIOK X¥>KaJuru, OMOTEXHO-
JIOTHS, IKOJIOTHS Ba arpod MyXUT Myxodazacu» yCTyBOp HYHAIUIIU JIOMpacHia
OaskapuITras.

JAuccepranus MaB3ycH Oyiiu4a XOPHKMHA HIMHHA-TAAKHUKOTIAp mapxul.

[Munna XOCUIIOPANTY Ba YHUHT cu(aT KYpcaTKUUJIapUHU SXIIWIam Oyinya
SHITM TEXHOJIOTHSUIAPHUA HILUIA0 YUKHINTA WYHAITUPWUITaH WIMHUN H3JIaHUILIIAP
KAXOHHUHI €TaKk4yd WIMUU MapkKasjapy Ba OJIMA TabiIuM MyaccacalapH,
xymianan, Zhejiang University (Xuroii), International Sericultural Commission
(®pannus), Kyushu University (SAnonus), National Akademy of Agrocultural
Science (OKamyoOwuit Kopes), Central Sericultural Research & Training Institute
(CSRTI) (Mysore, Xunmucton), Agrocultural Science Malaysia (Manaiizus),
Poccuss @annap akageMusich Xy3ypUJlard  UNAKYWINK — WIMUAA-TAJIKUKOT
craniusicd, WMnaxkumnuk wHcTUTyTH (YKpamHa), TOIIKEHT JaBliaT TEXHHUKA
VHUBEPCHTETH,  Y30€KHCTOH  HIAKYIIMK  WIMHHA-TAAKUKOT  HHCTHTYTH
(V36exucton Pecry6imkacy) TOMOHHIAH OJHO GOPHIMOKIA.

Taliépnanaérran nwiiagap cudaTuHU Ha3opaT KWIMIIHUHT 3aMOHABUMN
yCyJUlapy Ba BOCHUTaJapHHM HILIA0 YUKHII XaMmJ1a TaKOMHJUIAIITHPUIITA OUJ
KaxOHJa 0JIMO OOpWIIraH TaAKUKOTIAp HaTHXKACHIa KaTop, KyMiaJaH, KyWnaaru
WJIMUHM HaTWKajdap OJMHTaH: Kap NWUIAJApHU capaialll Ba aXpaTHILI aHUKIUTUHA
OLIMPHUIIHUHT TEXHUK €YUMH TaKJIU(] 3TWIraH; NWUTAIADHUHT TaOUHUA cU(paTUHU
cakJiab KoJIraH X0J/a, UMaK KypTHHH KOHCU3JIAHTUPUILHUHT MEXaHU3alHsIIallrad
texHojorusich wunutadb umkwiarad (Kyushu University, Slmonwms; Mnakdwimk
UHCTUTYTH, YKpanHa); TyT UIlaK KypTHHU MEeXaHH3alUsJIalran OOKHIITa My DKa-
JaHTaH OJKCIEPUMEHTANT IIEXHUHT  TEXHOJOTHMK CXEMacu WIIad YHKWJITaH
(Zhejiang University, Xwuro#t xank pecmyOJMKach); nwuia  KOOMFUHUHT
3UYJIUTHHY ~ aHUKJAIl YCyJdM WINUIa0 YUKWITaH, MOJJa Ba MaTepuaiap
napameTpiiapuHu OOIIKApYBUM, KyYaMTHUPYBYM Ba Ha3opaT KWIYBUU JJIEKTPOH
KypwiMallap MIUIa0 YMKWITaH; MUUlaliap HAMJIMTUHU Ha3opaT KWJIUII YCyJd
XamJia YHHM amalira OIIMpHIn sxuxo31apu uiniad ynkwiran (National Akademy of
Agrocultural Science, JKanyOuii Kopes; TolkeHT pgaBmar TeXHUKa
YHUBEPCUTETH); HUMNAK KypPTUHU S>KOHCU3JIAHTUPUII Ba MNWUIATApHU KypUTHUII,
XOHaJlap/la MHKPOKIMMAT SpaTUIl Ba TEXHOJIOTHK JKapa€Hjiap Y4YyH CYBHU
UCUTUIITA  MYJDKaJUIAaHTaH  TEJMO3JIEKTPUK  KypwjiMa uiuiad  YMKWITaH
(V36eKNCTOH MIMAKYMIMK WIMHI-TagKUKOT HHCTUTYTH).

Juccepranuss MaB3ycH OyiiMya XOpIKHM WIMHMH-TaakuKoTiaap mapxu 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.html.2016; www. findpatent.ru/patent/802/802857.html.2015/. XK. TIpomsmuicausie ACY u
koutposutepsr; JK. TIpubopsr u cucremsl ynpasnenus; XK. IIpodiemsr Tekcruisi, 2009-2015; Ba Gorika ManGanap
acocuaa UIIa0 YNKWITaH.
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JyHéaa nuiuia eTUIITUPHUIN Kapa€HJIapUHU KOMIUIEKC MEXaHU3alusianl Ba
aBTOMATJIAIITUPHUIN OYHYa KaTop, )KyMJlaJlaH, KyWHaaru yCTyBoOp WyHaIuIiapa
TAIKUKOTIIAp OJUO OOPWIMOKAA: HMAKYWIMK COXACHUHMHI HWIUIA0 YUKaApHUII
*apaCHJIapu yU4yH MallliHa Ba MEXaHU3MJIAPHUHT TYpJIU MYyKOOWIT SHEprus MaHoOa-
Japuja MIUIOBYM, SHEPrUs TEKAMKOP SHTU ABJIOAWHU SIPATHUIL; MHUIUIAJAPHUHT
Tabuuit cudar KypcaTkM4IapuHU cakjarad X0J/4a JacTia0Kyd UIUIOB OCpUITHUHT
TEXHOJIOTUK TMapaMeTpiiapuHu UIUIa0 YMKHUIL; MUJUTAIApHUHT cudaT XapaKTepuc-
TUKaJapUHU YHHUHT TalIKK [apaMmeTpiiapura OOFIUKIUTH Oyinya MEeXaHUK
(KaTTUKJIMK, 3JIACTUKIINK), GU3UK (OMTOIEKTPOHUK, (POTOIIEKTPUK, MAHOMETPHUK)
Ba MareMaTuK (MaTeMaTUK CTATUCTHKAa KOHYHJIApU aCOCHJA) aHUKJIAIl YCYJUIapu
XaMJla BOCUTAJIAPUHU 3aMOHABUI TEXHUK €UUMIIAp aCOCHa TAKOMUJUIAIITUPHIILL.

MyaMMOHUHI Ypranujaranjiuk gapaxacu. /[yné raxxpubacuaa unak KypTa
OOKWIITHMHT MEXaHM3aIusylall YIyH TYpPAH TEXHHK KOHCTPYKIUSIAp WILIa0
yukuiarad. TyT unak KypTHHH OOKUIIHUHT caMapaJopJITUHU OIIUPYBYH OHUP
KaTOp MEXaHHW3alMsUIAIIraH JIMHUASIIAP SPATUIITaH.

P.M.MyxamemxanoBa, A.Mup3axomxaeBa, JX.MypanoBa, A.®.CBupuaona,
H.®.Onanacenko, B.f.flHoBa, B.A.Ctpynuuxona, I'.f.Ilaii, O.P.1llanakumze-
JAPHUHT WIIJIApU TEXHOJIOTHK KpAaCHIApHU MEXaHW3alWsJIall aCOCHIa XOM HIMaK
UIUIad YUKAPUIIHU KYTAaUTUPUIL Ba YHUHT CU(ATUHU OIIMPUII OYHnYa UMUK Ba
aMalauil MacallaJlapHH euuinra OaruinuiaHrad. bupok Oy u3naHumuiap KUCMaH
Oaxxapuiran OYnuO, yJapHUHT HATWXKalapyu HILIA0 YUKApUIITra TYIWK KOpUH
ATUJIMAraH.

M/X onumnapy TOMOHHJIaH WUITAKYUIMK COXACUHU 3aMOHABUM JyHE MUKECH
0JIMO YUKHUII YIYH MYXUM WIMUN unuianMmanap kuiaunrad (B.A.Ctpynnuxos, E.H.
Muxaiinos, .A.Kupuuenko, b.Mammerkynues, 3.X.Tamxkues, b.®. [Innunenko,
H.I".Baganos, A.3. 3notun, 3.A. I'amkuesa, B.A. ['otoBko, Ba 0OOIIIK. ).

[TunnanapHu capanail Ba Kap NWUIATapHU aXpaTUII >Kapa€HU aHUKIUTUHU
OIIMPUILTa MYJDKAJUIAHTAaH TEXHUK MIUIAHMalap XamJa COJJia KOHCTPYKIHUSIIAP
unuiad yukunrad (JI.d.Aronos, A.M.Ab0nynnaes, X.3.Y0aliaynaes).

TYyKUMadniIMK CaHOATHAA HAa30paT KWIMII Ba yI4auuiap YY4yH OINTO3JIEKTPOH
KypriManiap unuiad yukwirad. Kym nmapamerpiu GpoTodIeKTpUK Yirdamn yCcysiapH,
Xamjia HAMJIMKHU YITYOBYM, Ta3TaxJ M KWJIyBYM Ba OOIIKA KypUJIMaJIapHU WILTA0
YUKUIIAA UIIATHIAIUTaH cxeMamnap Takiud sTwiran; kume, Het, Meramryprus,
TOF, O3UK-OBKAaT Ba CaHOATHMHT OOIIKAa coXajapuja HaMJIMKHUA Yi4arl,
ABTOMATJIAIITUPUIITAH HAa30paT KWIMIIHUHT ONTHK YCYJ/UIapu Ba KypuiMallapu
uniad uyukwirad. HamiukHu aBTOMATHK Ha30opaT KWW Ba OOIIKapuINra
MyJDKaJUIaHTaH Xamja XapopaT Ba HHUCOMN HAMIIMKHM Y3rapuiigaa TypJud
KypuiaMajap UIUIaliiHu OomKapaaurad (OTOICKTPUK HAMIIMK Yidarud HIiad
yukwirad (M. M. MyxutauHos, 3.C. MycaeB Ba 0OIIIK. ).

Typrra sTamon manOagaH Ba (OTODIEMEHTIAH KeNaJuraH CUTHAJUIApHU
TaKKOCJIAII Wynmu OWIaH TYpTTa MOCIaMaJiaH OMTTACH WIUIANITN OPKAJIW MUJUIaHU
TaxJIAI KWMO, T03a Ba HYKCOHJIM TTUJUIara aXxXpaTyBuu acCOOOHUHT CXeMacH UIILIa0
yukuiarad (JI.®. Arwnos, C.C. Hurmarxokaes, I'.5. SlHoramoB).



Xo03upru KyHrava kyAa Kyn H3JIaHuUIUIap oiud OopuiiraHura KapamaciaH
UIUIa0 YMKApUIJIa MUUIATAPHUHT UITAKYaHJIMIY MWJUIAHU KYJJa KECHIl, MUlia
KOOMFMHM MAacCaCMHHU Tapo3Ja TOPTUII Ba MNWIa KOOMFM MAacCaCMHU MHILIa
Maccacura HucOaTuHM (ousnapaa XuUcoOJsiall OpKaJld aHWKJIAaHMOKJAA. ByHUHT
YCYJHUHT CcamapaJiopjurd KaM OYnuO, KeCWiIraH MNWUIAJIAPHUHT SPOKCU3IIUTU
Xyucobura Kym HykoTunuiapra oau0 KeaMokaa. WmakyaHIuKHM — aHUKJIAIl
KapaCHUHM MeXaHu3aluusuiaim Oyiinda KOHCTPYKTOpJIap Ba TaJKUKOTUWIIAp
ToMOHUZaH wunuiap onub Oopunran (JI.D.Arwmnos, A.T.llepmyxamenos,
A.M.AGnynaeB u Oomik.). JlekuH, xo3upradya Oy amManuérra >KOpUH STHIMAJIH.
Taxpuba HaMyHaJIApUHUHT acocuit KaMYWJINTH KOHCTPYKIUSITIapHU
MYpPaKKaOJIUTH, YIIdaIl XaTOJUTHHUHT KaTTAJIUTH Ba UIIOHWIMIINKHU KaMJIUTHIaH
nbopar. [lwinanapHUHr WNAKYAHJIWTUHA AHUKJIAIIHU TabMUHIOBYM TEXHUK
BOCHUTAJIAp aMAIMETAA YMYMaH NYK.

TexHosnoruk xapa€Hiapia TEXHMK BOcUTajapaaH ¢GakaT TEeXHUK Tapo3u
KyJutaHuiMoka. [lunnanap unmak4aHJIUTUHU TYFPUAAH-TYFPU aHUKJAN OYyitnda
alipum MyauMdIapHUHT WIUIAHMAJIapu XOo3Upradya HILa0d YUKapHINra >XOpUun
ATUJIMAaraH.

JIuccepranmsi MaB3yCMHUHI AUCCEPTAlMA Oa’KapWIraH OJHMH TAbJIUM
MyacCacaCHHMHI WIMHH-TAAKMKOT HILIapPU OujIaH OOFIuKIMIry. J(uccepranus
TaJIKUKOTH TOIIKEHT aBTOMOOWIb WYJUIApWHU  JIOMUXanami, KypuIl Ba
AKCIUTyaTaIMsICH WHCTUTYTH WIMHNW-TAIKUKOT Hnuiapu pexacuauHar KA—4-001
«Ky€m snektp ManOan OujaH TabMUHJIAHYBYM aBTOMATIAIITHPUITAH MOOWIIb
KYPUJIMaHUHT TaXpuba HAbMyHACHHM SPATUIN Ba MOWUIAJAD HWINAKYAHJIUTUHUA
aHUKJIAIl TEXHOJOTHACUHHM HIniad uukumny (2015-2017) maB3ycumard amaniui
Joituxa aoupacujia 0axkapuira.

TagKMKOTHHHI MAaKCaaM UIAKIM MUUIaap KOOUFUHHU KAaTTUKJIWTU Oyiinua
cudar KypcaTKMWIApUHU HA30paT KWIUIIHUHT YCYJUIAQPUHU WIUIA0 YWMKHUII Ba
aBTOMATJIAMITUPWITAH KypHIMaJIapHU SPaTHILIaH HOoparT.

TaagKuKOTHUHT Basudasapu:

NWUIAJapHUHT cudar mapaMeTpiapuHi KOOMFUHUHT KATTUKJIMTU OYiinda
XAKMUNA KaTTUKIUTH, UTAKYAHIINK, TWUIATAPHUHT €TUJTaHINK J1apa)kacu, MUilia
KOOMFUHUHT 3UYWINTA Ba KAJIWMHJIWTMHUA AHUKJIANTHUHT YCYJUIApUHU acociall Ba
HIIa0 YMKHIIL,

NUWIaTapHU XKMUHU aHUKJIAIl YI9yH KypUJiMa UIU1a0 YUKHIIL,

eTUJIMaraH Ba KaTTa COJUIITHpPMA XaXKMIU (Kap) NWUIaTapHUHT (ous
YIAYIIUHY aHUKJIAIl Y9yH KypUJiMa UIL1a0 YUKHIIL,

NWadapHu KeCMaclaH WIMaKYaHJIUTUHU, €TWITAHJIMK Japakacu Ba MUILIA
KOOUFMHUHT KAJIVMHJIUTUHY aHUKJIAIl YIyH KypyiMa UIU1ad YuKHIIL,

NWUTATAPHUHT COJUINTUPMA XaKMHUHU aHukKiaauran OTU-1M acOobunu
TaKOMWUIAIITUPHUILL, KOMIIBIOTEp JACTypHUHU SIpAaTHII Ba HWNAKYAHJIUKHU
AHUKJIANTHUHT T€3KOP YCYJIWHU UIIA0 YUKHIIL;

MWUTa KOOWFUHUHT KATTUKJIMTH aCOCUJArd KypHJIMaJapHUHT TEXHUK-
AKCIUTyaTaIlis Ba aHUKJIUK XapaKTePUCTUKACHHY TAKPUOa a TaJKUK ITHIIL



TaakuKOTHUHT 00beKTHM cudaruga THPUK OWUIATAP, HWMAKYAIUK
COXACUHUHT TEXHOJIOTHK JKapaEHJIapy YUyH SIHTU KypHUJIMaJlap OJIMHTaH.

TagKMKOTHUHT MpeAMeTH MWUIAJAPHUHT cu(aT KYpcaTKUWIApUHUA HA30paT
KWINII YCYJJIapU Ba UMAKYMWIIMK TEXHOJIOTHK JKapa€HJIAPUHUA aBTOMATIAIITHPHILI-
HUHT TEXHUK JKUXATJap TAlIKWII 3TaJIH.

TagkuKOTHUHT ycyJuiapu. [luccepranusiga Mypakkad TU3UMIIAPHU TaJKUK
KWINII yCYyJIJIapura acOoCJIaHraH, KyWHJIraH MacajlaHd €YUIIra KOMIIEKC TH3UMIIN
EHJIOIINII, TUPUK MWUTATAPHUHT cudaT KypcaTKuuiapura TabCUp 3TYBUU TypJu
oMIWUIapHU caba® Ba HaATWXKa TaXJWIM YyCY/UIapu TaHJaHTaH. TaaKuKOTIap
YTKa3ulga MaTeMaTUK MOJCIUIAIITUPUII, CTATUCTUK YCYJJIap Ba KUECHM TaXJIWJI
KNI KaOW TaAKAKOT Ba TaXJIWJI yCYJUIapH KYJUTAHWITaH.

TaaKMKOTHUHT WIMMI SSHIWINTH KyiHuaaruiaapaan noopar:

KOOMFMHWHT KATTUKJIUTH acoCHIa NWUIATAPHUHT cudaT KypcaTKUUJIapH,
KymulaJaH, NMWUIAJAPHUHT WMIAKYaHJIWTH, XaKMHU KAaTTUKJIWTY, TUUIATAPHAHT
CTWITAHJIUK Japa)kacy, MWUla KOOMFUHUHT KaJWHJIWTUA Ba 3UWIMTMHU aHUKJIAIIl-
HUHT CTAaTHCTHK YCYJUIapu MIILUIA0 YUKWITaH;

nuUianap XaKMUHU aHHUKJIAlll UMKOHUHM OepajuraH, Mypakkal IIakijaaru
KUCMIIAp XQKMUHU aHUKJIAII KypUIMAacH UIUIa0 YHMKUJITaH;

eTWIMaraH Ba KaTTa COJIMIITHUPMA XXMM (Kap) NWUIATAPHUHT YIYIIUHU
aHUKJIAII YCYJIM Ba KypUIMAacy UIIUTA0 YMKUJITaH;

TONIIAPWIAETTAH TapTUsUIapAa NWIAJAPHUHT XAKUKUKA WIaK MUKIOPHUHH,
STWITAHJIMK JapakaCUHU, MWUIa KOOMFUHUHT KaJWHIWTU Ba 3WWIMTMHU TUIUIA
KOOUFMHUHT KAaTTUKJIUTU aCOCHJIa IOKOPUPOK AaHUKJIUKAA XUCOOJall MMKOHUHU
OepyBUM yuTa KypuiMa UILIa0 YMKUJITaH;

WMAaKJId TWUIAJapHA KECMAaclaH  WUMNAKYAHJIUTMHUA aHUKJAlra MYyJDKal-
JIAHTaH, MWUIAJAPHUHT COJMIITHpMa XaXMUHU Yiadaiiauran ®TU-1IM acOobu
TUPUK TWUIAJApHUHT (3Kr) y3rapmac maccalldi HaMyHaJIapUHU OJIMIIN Ba YI4YOB
MUJIUHAPUIATH MIIANap KaTJIaMUHUHT OaJlaHIJTATMHA aBTOMATUK Tap3/a Yiadali
xyucoOura TakoMuamTupuirad. [luanap WNaKYaHIWTUHU —aHUKJIAITHUHT
TE3KOp YCYJIU UIUIA0 YMKUIITAH.

TaagKUKOTHUHI aMaJui HaTuKacu. [lwuianapHu coauImTUpMa XaKMU
Oyiinua capanuil KypwIMacMHM TWUIA YPYFUWIMK 3aBOJJIapuaa  amnepce
nujuianap/ia nepce NUUIATAPHA aXpaTHIa KYJUlall MyMKUHJINTH aCOCJIAaHAN Ba
TABCHS STUJIIN.

[Munnanap nmapTUSIAPUHUHT TEXHUK-UKTUCOAMM KYpCAaTKUYMHU OaxoJiaiiau-
raH NWUTATAPHUHT XaXKMUW KATTUKJIWTHHA aHUKJIAIl TEXHOJOTHUSICH UILIa0
YUKUJITaH.

TagKMKOT HATHKAJAPUHUHT WIIOHYWIWJIMIH. TaaKUKOT HATHKAUTAPUHUHT
UIIOHWIWJIUTH SHT aBBOJIO XXKyAa KYI Taxpuba MaTepHaUIApUHUHT CTATUCTUKACH,
OJIMHTaH TaXprOa HATIKAJAPUHUHT OOIIKA TaKpuOa HaTIKajJapura MOC KEJHIIN
Owran wm3oxjaHaau. OnMHraH Taxpuba HaTWKaIapu MaTeMaTHK CTaTUCTHKA
METOJIAPUHU KYJIJIAIl OPKAJIM KAWTa UIIJIAHTaH.

TaagKUKOT HATHKAJAPUHMHI WIMHMH Ba aMaJiuii axamMMsiTH. TaJIKAKOT
HATWKATAPUHUHT WIMHN aXaMHUsSITH WHAKYWINKAA TWUIAJApHUHT OUp HeuTa
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acocuil cudar KYpcaTKHUWIAPUHU KyMJIaJaH, THUPUK MHUIATAPHUHT XaKMUH
KATTUKJIWTY, NWIanap WIIAKYaHJIWTH, NWUIAJIADHUHT ETWITAHJIWK Japakac,
nula KOOMFUHUHT KAJIWHJIWIK Ba 3UWIMTMHU TMWUIA KOOMFUHUHT KAaTTUKJIUTH
Oyiinua aHUKJIAll MyMKWHJIUTH OWJIaH U30XJIaHA H.

TaakuKOT HaTWKaNapUHUHT aMaluil axaMusiTd NwuiajgapHu cudar mnapa-
METpJIapUHU aHMKJAIl Yy4YyH HIUIad YUKWIraH ycyjulap Ba KypuiMalap
TEXHOJIOTUK PEXUMJIAPHU ONTUMAJUIAIITUPUIL Ba OapKapOopIallITUPHUIL, HYKCOHJIN
OWUIATapHU  @XpaTHIll, MaxCyJloT  TaHHApXWHU  aHUKJamjga  caphHu
KaMalTUpHILTa, XaTOJUKHH MacalTUpPUIIra Ba XU3MaT KypcaTHIIl MaJaHUSTUHU
OLLIMPUIITa XU3MaT KHJIAIH.

TagKuKOT HATHKAJAPUHUHI sKOpUil KwimHumu. [Tunnamap cudatuHu
Ha3opaT KWIMIIra MYJDKaJUIAaHTaH yCyJlap Ba aBTOMATJIAIITUPWITAH KypuiMa-
JapHU UIUIad YUKUII acocua:

NUUIaJapHU KecMacJaH WIaKYaHIMTUHU aHuKjiam Oyinuya «llumnanapHuHr
WIIAK MUKJIOPUHU aHUKJIAIl ycynn», «TUpUK Nuuianapaard WIaK MUKIOPUHU
aHuKnam ycynm», «llummagarn wnak MUKIOPUHU aHUKIam ycynwy, «Mnak
MUKJIOPUHU TNWUIa KOOMFUHUHT KATTUKJIUTH OyiM4a aHUKJIAll — yCYyJn»
V36exucron Pecry6nukacu MHTeIeKkTyan MyJK areHTINTHHHHT 4 Ta HXTHPO-
ra natentu onunran ( UZ IAP05164, 22.01.2016 #.; UZIAP 05014, 19.01.2015 i.;
UZIAP 04905, 08.05.2014 i.; UZIAP 04652, 15.01.2013 i.). Mmab yukuiaran
ycyJUulap Ba yJapHM aMalira OLIMPYBYM KypuiaMmanap TONIIHMPUIAETIaH
napTusUiapua TUPUK MUWUIAJIApAAard WIAaK MUKIOPHUHHM FOKOPUPOK aHUKIUK]A
yI4am UMKOHUHU Oepra;

MWUIa TapTUUIAPUIArd HYKCOHJIM NWJUIAjap YIYUIMHU aHMKIam Oyinya
«Karra conmumtrpmMa XaXmiiM NWUIAJAPHUHT (OU3 YIYIIMHU AHUKJIALL YCYJIN»
V36exncron Pecnybnukacu MHTelmIekTyan MyJnK AareHTIMTHHMHT HXTHPOTa
natenty onuHran ( UZ TAP 05003, 05.12.2014 i.). Mumab yukuiarad ycyni Ba YHU
amajira OIIMUPYBYM KypwiMa NWIUIAIAPHUHT cudar KypcaTkauilapura canaoui
TabCHUp 3TYBUM €TWIMAaraH Ba Kap NWUIAJAPHUHT MapTUsJIApUIArd yJIylIIuHU
IOKOPUPOK Jlapa)<ajia aHUKJIall HIMKOHUHU OepraH;

UNaKiM Mwolaiap cudar mnapaMeTrpiapuHd  aHWKIam OViinya wumuiad
YUKWITaH yCyJJlap Ba yjlap acocuaa spaTWiraH KypuiMmanap, THPHK
NWUIATAPHUHT  COJIMIITHUPMA XKMHHHU — YJIYalJIUraH TaKOMWJUIAIITUPHUITaH
OTU-1M ac606u, xaMJa TUPUK NUJUIAJIAD UITAKYAHJIUKHU AHUKJIAIIHUHT TE3KOP
YCyJIU KHUIUIOK XYKIUTHUTA, KymJiagaH ToOIIKEHT BUJIOATHUHUHT SAHruityn boiu
mwntaxonacura (2011-2015 #it.) xopwmii kunuarad (Kunuiok Ba CyB XyiKaiuru
Ba3upiauruHuHr 2016 #tmn 09 saBapmarun 02/35-26- coH MabIyMOTHOMAcCH).
TagKUKOT HATWXKAIAPUHUHI JKOPUMU KWJIMHUIIM  TONIIUPWIAETraH IHAJLIA
napTusUiapuja TUPUK NWUIATAPHUHT cudaT napaMeTpiaapuHH, KyMIlaJlaH,
NWUIATApHUHT ypTadya XaKMH, XaXMHUM KaTTUKJIUTH, ETWITAHJIUK Jlapa)kacu,
WTAaKYaHIIUTH, €TUJIMaraH Ba KaTTa COJMINTHPMA Xakmra dra OynraH (kap)
MJUTATTAPHUHT (DOMBIN YIIYIITMHU aHUKJIAIITa XU3MaT KWJITaH.

TagKMKOT HATHKAJAPUHUHT anpodaumsicu. TaakukoT HaTwkamapu 14 Ta
WIMUR-aMalIuil amkKyMannapaa, xymuianaH, «[IpoOGiembl BHeApeHHsS HWHHOBA-
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LIUOHHBIX UJEH, TEXHOJOTMH U MPOEKTOB B mpou3BoAcTBO» (Kuzzax, 2010),
«Mmmab 4YMKapuIHU MOJEPHHU3alMs KWIMIL, TEXHUK Ba TEXHOJIOTMK KaiiTa
KUXO3JIalll, WHHOBAIMSIAP, WMKTUCOAMNA camapalu ycyjulap Ba HOaHbaHABUUN
eunmap» (Paprona, 2010), «HaykoéMkue TEXHOJOTHMH B XJIOMKOYUCTUTEIBHOM,
TEKCTHJIBHOM, JIETKOW MPOMBIIUICHHOCTAX U TOJUTPaPUUYECKOM MPOU3BOJICTBE
(Tomkent, 2010, 2011), <<§"36eKHCTOHﬂa EHI'MJI CAHOATHU WHHOBALMSIAP ACOCHUIA
PUBOXJIAHTUPUIITHUHT J1013ap0 Macananapu» (Tomkent, 2012), «TexHuka Ba
TEXHOJOTUSJIADHU  MOJICpHU3AIMSATIANI  [IAPOUTU]IAa HUKTUAOPIU  EHNUIAPHUHT
WHHOBAIMOH Fosutapu Ba unnianMaiapu» (Tomkent, 2013), «®Dan, TabauMm Ba
UIIad YMKapuIill MHTETpalMsIIallyBA IIAPOUTHAA WHHOBAIMOH TEXHOJOTHsUIAp-
HUHT 70n3ap6 myammonapu» (Tomkent, 2013), «Texnuka Ba TEXHOJIOTHUSIIAPHU
MOJIEpHU3AIMSIAIT IAPOUTUA UKTUIOPJIH EIUIAPHUHT MHHOBALIMOH FOSUIApU Ba
unutanmanapu» (Tomkent, 2015), XLVI MexayHapoaHas HayqHO-TIPaKTHISCKasT
koH(pepenuuss «Haydnas auckyccusi: BOIMpOCHl TeXHUYECKHUX Hayk» (Mockaa,
2016), IX MexayHapoaHas Hay4dHO-TIPAKTHUYECKass KOH(PEPEHIUS «AKTyaJlbHbIC
npobnembl Haykun XXI Beka» (Mocksa, 2016) maB3ysiapuaard pecnyOsidka Ba
XaJIKapo WIMH-aManuii KoHGepeHIsIapa Mabpy3a KypUHUIIUIa 0aéH dTHIITaH
Xamjia anpooanusiian YTKa3uiraH.

TagkMKOT HATHXKAJAPUHHUHI JbJOH KWIMHMIIM. J[uccepranus MaB3ycu
6yiinua >kaMp 32 Ta WIMHI MIIM YOI STHIraH, WIyIapAaH, Y36eKHCTOH
PecnyOnukacu Onuii aTTecTanusi KOMUCCUSICUHUHT JOKTOPJIMK JUCCEepTalUsIapy
acocuii MIIMUH HaTWO)KaJTAPUHU YOT STHUII TaBCHUS STWITAH WIMHKA Hampiapaa 8 ta
MakoJjia pecnyOiuKa )KypHaulapAa Hallp 3TWITaH. 5 Ta UXTUpOra nateHt Ba 1 ta
doiimanu Mojenra MNaTeHT OJIMHTaH, 3 Ta KOMIBIOTEp JacTypu pyixatiaH
YTKa3WJraH.

JluccepTanMsiHUHT TY3WJIMIIM Ba Xa:kMH. J(uccepranus TapkuOW KHUPUII,
oemra 000, Xyrnoca, doigamaHuiaraH anaduériap pyWxatu Ba WIOBajIapjaH
noopar. JlucceprarusHuHr Xaxmu 181 GeTHH TaIIKWI ATTaH.

JIMCCEPTAIIUSIHUHT ACOCU MA3ZMYHHU

Kupum kucmuaa yTkazwiral TaIKUKOTIAPHUHT NOJ3apOJUTrd Ba 3apypaTu
acoCllaHraH, TAJAKUKOTHUHT Makcaaud Ba Baszudayiapu, oOBEKT Ba NpeaMETIapH
TaBcU(IaHraH, pecnyOauka ¢paH Ba TEXHOJIOTUSIIAPH PUBOKIAHUIIMHUHT YCTYBOP
WYHaIUMIUIapUra MOCIHMIH KYypCaTWUTaH, TAaAKUKOTHUHT WJIMHW SIHTUJIMTH Ba
amaiuil HaTuxkanapy 0a€H KUJIMHIAaH, OJMHTaH HATH KAJIAPHUHT WIMHUN Ba aMasuii
axamuaTh ounb OepwiraH, TaJAKMKOT HaTHXKaJIApUHU aMaduETra »OpUM KUJIMIL,
Hallp OSTWITaH WUIUIap Ba JAMCCEpTalMs Ty3WIHMIIM Oyilnda MabilymMOTiIap
KEJITUPUIITaH.

Hucceprauussiuar  «Mnmakam  nmwuiagap  cudar KYpPCaTKUYWIAPUHU
AHUKJAIl MYAMMOCHHUHI X0JIATH Ba TEeXHMK acocjapu» 1e0 HOMJIAaHraH
OupuHun O000OWIa TUPHUK NUUTasap cudaThHA O0axojall MyaMMOCH Ba HWIAKIHU
nuuianap cudar KypcaTKUWIapuHU aHUKIalm OVilmdya agabuér mabiyMOTIapu
Vpranuiras, Xamjia Makiu nuuiajiap cuatuHu Ha3opaT KWIKII YCYJUTApUHUHT
TacHU(U Ba BOCUTAJIAPU KEATUPUIITAH.
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Kyitunran makcanra mMyBo(MK Hazapuil Ba SKCIEpUMEHTANl HATHXaJIapHU
TaxJIMJI TaxXJWi1 KWIMII acocuja TaJKMKOTHUHI acoCHil Makcaj Ba Basudaiapu
MIaKJJTAHTUPUIITaH.

Huccepranussauar «nakiad nusiajJapHuHr cugar napaMeTrpapuHu
HA30pAT KMJIMII YCYJUIAPUHU UILIA0 YUKUID) 10 HOMJIAHTaH UKKUHYK O000ua
UTAKIY TWUiajgap KOOMFUHUHT KATTUKIUIY OYin4a yIapHUHT cudaTuHU Ha30paT
KWINIIHWHT SIHTH YCYJUIAPU ACOCIIaHTaH.

[Munmanap WapTHSUTAPUHUHT TEXHUK-UKTUCOAMN KYpPCATKUYMHU OaxoJaii-
JIUTaH TMapaMeTpiapiaH Owpu OYyiraH, NTWUTAJAPHUHT XAKMUN KATTUKJIATHHA
AHUKJIAIT TEXHOJOTHUACH UIIIA0 YMKUITaH, XKMHUH KATTUKIHK KOd()PUITUEHTHHI
aHUKJIAIl YYyH MablyM Maccaid (MmacainaH, m=3kr) Tupuk nwuianap OTU-1M
acOo0OMHUHT YymuoB tmiauHApura conuHaan, DPTU-1M acOOOMHWHT TEXHHK
nacrnopTura Moc paBuiiaa | MuHyTra BUOpOCTEH 1 UIIra Tylmupuiaaau. Bupocrena
TYXTaranjaH CYHI MWUIajiap KaTJaMUHUHT OanaHyiurd H aHukiIaHaau Ba MabiyM
Maccaly 0K OWiaH nmuanap 0ocinl, Nuutanap XakKMHUN KaTTUKIUK Kodhduim-
€HTHU KyHuaaru sMupuk Gpopmyia opkaiu xucoOiaHaIu:

_M-g
K=" (1)

Oy epaa M — 1ok MaccacH, §- 3pKuH Ty Te3nanumm, Ah=H-H; , H u H; — moc
paBuna ®TU-1M ac600MHMHT VI40B NMIMHIAPUIATHA THIUIAIAp KAaTJIaMHUHUHT
CUKHMIILITa4a Ba YHIaH KEUHUHTU OaJlaH [JIUTH.

[Munna eTumTUpyBUYMIapAaH KaOysl KWIMHAETTaH TUPUK MUIUIAJIAPHUHT
acocuil Ba OOBEKTUB cu(daT KypcaTKuWwiapuIaH OMpPHU HIMAKYAHIUK XUCOOJaHUO,
MUJUTa KYPTUHU OOKHII [IApOUTra OOFIHK OYIaau.

Tupuk nWUIalapHd KecMacAaH HWIaKYaHJIUTHHU aHUKJIAIIHUHT yCyJIapu
niuiad YNKWIIH.

1-ycyn. [unnanap KOOMFUHUHT KATTUKJIUTU OViiMYa UIMTAKYaHIUKHU aHUKJIAIll
yCyJIM NOWUIA HAMyHAJIApUHW QXKpATHIL, YJIAPHH BEPTUKAI sA4YerKaizapra
KOMJIAIITUPHUIIL, SYEHKaIapra CyB TYJIAMPHUII Ba OONUIAHFUY XAXKMHHU aHUKJIAII,
cyHrpa nuuianap oonuranrud XaxkMuau 5-10% kamaiiryHdya CHUKMIII Ba yHTa MOC
KeJnran 0ocuM P aHWKJIaIaH Ba MUUIajap uraKkdauaury /1] Kkyiuaarua MaTeMaTHK

GoFIaHMII OpKamM XucoOnamman uGopar [11; Y3P mxtupora marenr UZ IAP
04905]:

Il =x-p+e6 (2)

Oy epaa k —uiuiagap HaBUra OOFJIUK OYJIraH MpONOPHUOHAIIIMK KO3DPUIIMEHTH;
6 — 0301 Xal, p —wutanap Xxakmuau 5 — 10% kamaiiTupuin yayH jgo3umM Oyiran
OpTHUKYA OOCHUM.

[Munnanapau cukUIn opkanu nedopmanus xapaéHu (GOTOCE3THp JKpaHTa
COSUTAPHM MPOCKIIHSI KIJIUII OPKATH HAa30paT KIJIWHAIH.

2-ycyn. llunnanap WNakyaHJIWTHHW aHUKJIAII YCyIW INyHAaH HOOpaTKH,
VIIYOB LMJIMHAPUTA COJIMHTaH MUJUIajgap BUOpOCTEHAda TeOpaHTUPUIAIU, KEHUH
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V4gan aHUKJIUTHHY OITUPHII Ba UITAKYAHIIMKKA MAJUTAIap KOOWFU KATMHIUTHHUHT
TabCUpUHU XucoOra oyum yuyH 10-20 kr maccanu roknap OwusiaH Oocuiajiu,
OaJlaHJJIMK YITYOBYM JaTYUK EpllaMyjia MUWUianap KaTiamMu ypraya OanaHajIurH
y3rapumu H-Ah koMmnbroTepra y3aTuiaayn Ba THPUK MHJUTAJAPHUHT HUITAKYAHIATH
KyHHIarn sMIepuk GpopMyia opkamm xucodnanamu [12; V3P uxtupora natent UZ
IAP 05014]:

I, = K-(H —Ah)+ A 3)

Oy epma H —teOparuiigaH KEHWHTH TWLIagap KaTiamu OamaHmmrd;, Ah —
nuUianap KarjiaMy OallaHJIMTMHUHT KOOUKJIAp CUKWUJTAH/IaH KeWHUHTH Y3rapulliy,
A—o301 xaz; K- okiap maccacura Ba muuiajap HaBUra OOFJIMK OYJTraH Ty3aTHIL
Kod(ppurueHTH.

3-ycyin. [Munnanap WMak4aHJIWTUHU aHUKJIANl YCYJIM MHJUIAJAPHU UIUHAD
UIUINra OKoitami, Tana® OSTWiATaH Japaxkarada BHOpocTeHmma TeOpaTud
KOMJIAIUTUPHIL Ba WIAKYAHIMKHM Kydujarun ¢opmyria OpKalu XucoOnamijgaH
n6opar [9; V3P nxtupora narenr UZ |AP 04652]:
o -100%, k= f 1 (4)
m Ve )
Oynna H.,- ac000 IuNIMHAPHUra TYIIUPUITaH MMIIAJAPHUHT YpTaya OaJlaHIJINIH,
M — ac000 HWIMHIpUAArK nuiuIanap maccacH; K —Ty3aTuin Ko3ppuuueHTu.

Ty3atum kosdduiuentu K wucranraH TyT UNAK KypTH YYyH yiIdamuapu
Oyiinua QapkiaHyBUMd MWUIAJAPHUHT YpTadya xaxMud Ba K Kod(pdUIIMEHTHU
OOFJIaHUTII TPATUPOBKA TYFPU YM3HUFU EpaMuIa TOTIIAIH.

4-ycyn. KaOyn myHKTIapura TONMIUPWITAH TUPHUK MUJUIANap HMapTUsIapuaan
uxtuépuii paBumiga N (10<n<20 ) nona nedopmanusiiaHMarad nuiajiap TaHyiao
ONMHUO, ynapjaH, Oup JOoHAJaH KaTTa VKU WYHAIMINKAIA MEXaHUK TabCHP ITHII
opkayiu cukwiany. [lyHmaan cyHT UKKUTA 33WITaH KyTOJap opacuaard SHT KHYHUK
Y3YHJIMK {7 ymyaHaau Ba Xap OWp MWUIAHWHT MIMAKYAHJIUTU KyHUZard SMIUPUK
dopmyna opkanu anukmananu [13; ¥3P uxtupora natent UZ IAP 05164]:

1 = kKd-F -100% (5)

0 gl

Il =x-

Oy epna k- mwiianap HaBura OOFiMK Oynaran Tysatuimn kodhduimentu; F —
MabJIyM KaTTaJuKIard Kyd, O- MWUIaHWHT ypraya AuaMeTpu; {o- NMHUTAHUHT
Karra VKU Oyiinua OouuiaHfuy y3yHiurH, ¢; — F  Kyd Tabcupuma NUJUTAHWHT
WKKUTA A3UITaH KyTOJap opacuaary SHT KUYHUK y3yHITUK.

Tupuk nuuanap MapTUSIAPUHUHT WIMAKYaHIWTH N TMWUIAHWHT YIT9aHTaH
WTIaKYaHJIUTHHE YpTaya KHAMATH TOIIHII OPKAJIH aHUKJTaHAIH .

>
_ =l

n

iy

(6)

S-ycyi. 8 tanan 10 Taraya OyiaraH nuuia HAMyHalapy JuaMeTpu Oyiinya Moc
KEJIyBYM YIYOB LWIMHAPUIA YCTMa-yCT  OKOWJIAIITUPWIAAM, INUJIIAJIAp Maxcyc
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Tarmryu OynraH KOMKOK OwiaH €nuiafu, mnianap KaTaaMuHUHT Oamanymru H
AQHUKJTaHUO, WIAKYaHJIMKKA KOOMFUMHUHT KAJIMHJIMIMHM XUCOOTa OJIMII YYYyH
nwanap P 1ok Owiran aedopmanusuiaHagyd OadaHIIUTHHUAHT Y3rapuimd Ah
KOMITbIOTEpra y3aTuiaau. TUpUK MUIaTapHUHT UTIaKYaHIUTH KyHHIard SMIUPUK
dhopmyita épaaMuia aHUKJIaHAH:
111:1{-@, (7)
Ah

Oy epma P — Maxcyc Tarauk OwWIaH IOKHHUHT Ba KOMKOKHUHT OWprajiuKaard
orupsinrd, Herotonnapaa ymuananu; H — mwuiamap KaTJIaMAHUHT CUKHUIITada
Oyaran Oonutanrud OanaHIMry; Ah — mumianap KaTJaMUHWHT OaJTaHTUTHHUHT
aepopmarusgan kedunru y3rapumu, K — ty3atum kosddunuentu, %/ H mapaa
YII4aHaIu.

Tupuk NDUUTATADHUHT CTWITAHJIMK Jlapa)KaCUHM OaxoJalllja aHWKJIUKHU
OIMPUIIl yYYH KOOMFUHHMHI KATTUKJIMTU OYyiimya NWUIAJIApHUHT eTUJITaH
JTapakaCHHU aHMKJIAII YCYJIU UIIa0 YMKUTIIH.

[Munnanap OWp JMOHATAH AUAMETPUra MOC KEIyBYM BEpPTHUKAJ XOJaTJard
VI4OB MWIMHAPUTA KONUITATUPIIIAIA Ba KOOUF KAJWHIUTHHUA XUCOOTa OJMIN YUyH
muiia 10 H orupiukaaru 1ok OuinaH Oocuiiaau, MUJIAHUHT JepopMamnusiaHTyHua
Ba yHAAH KEWWHTH OajaHIMTH YI4aHWO, TUPUK MUIIAJAPHUHT eTHUJITaHINK
Japakacyu KyWHJard SMIUPUK GopMyIia OpKaau aHUKJIaHAIM:

c =2 100% )
Ah

0y epana Ah,, Ah - Moc paBuiia eTuiarad Ba ya4aHa€TraH muuia KOOUFUHUHT

CUKMILJIAaH KeWUHTY OaJIaH]IJTUTH, MM.

[Munnanap KOOMFUHUHT KAJIWMHJIWTH acocuil cudar KypcaTkuujiapuaa Oupu
XucoOJIaHaIu.

Takmud oTwnran nuia KOOMFUHMHT KAJIWHJIUTAHU —aHUKJIAIl  YCYIH
KOOMFHUHI KATTHKJIMIUAra acocjaHraH Oynu0d, axparu® OJIMHraH nuilia
HAMyHaJlapUHUA JAWaMeTpu Oyinda MOC KeNyBUM IWJIMHADP HAWIITAa COJUHAJIH,
nuUianap KaTJIaMUHUHT OalaH[INTH aHUKIaHUO, MabiayM P ofFupnukmaru ok
Oownan ndopmanusiaHaad, TUPUK MWLIANAP KOOWFHHUHT KAIWHIUTUA KyHHIard
MaTeMaTHK OOFIaHUII EpAaMuIa XUucoOIaHaIu:

P
TZK-E+6 (9)

OyHna x — ty3aruin koddduimentn; P — 1ok orupaury, HetoToHmapaa ymyananm;
Ah — nuananap ycTyHd Oananiurvau aedopMalivsiiad KeHUHTH Y3rapuild; 6 —
03011 Xaj.

MabiyMKu mwia KOOMFUHUHT 3WWIMTH cU(pAT XapaKTepucTukacu OYiuo,
MWJUTa UITMHUHT Y3YHJIUTH Ba YHUHT SIIWIAIITAHA aHUKJIAIIIa KaTTa axaMusT Kaco
STa/M.
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[lunna KOOWFUHWHT 3WUWINTUHU AHUKJIANTHUHT Takiaud >STUNTaH yCyJIu
KyHuarujan noopar:
[Tunna KOOUFUHUHT F03aCHHM MUJIA XAKMU OPKaJIn

8060ﬂ =K .VKOK (10)

OOFJTaHUIIIAaH TOTIHII MyMKHH.

Oy epaa x —TIpOMOPIHMOHATUTHK Kod(dduimenTu O0ynubd, mwnianap HaBHUTa
kapab 0,25 (karra mwnianap yayH)aad 3,5 (KMUMK MAJUTaap yIyH)raya KniMaTra
sra Oynaau.

NxTuépuii nuia HaBu Y4yH NMUIJIa KOOUFUHUHT Maccacu M,;,, HU TypJinda
yinuamMaard nuuiajiap XaXMUHUHT VpTadya KAWMATH Ba MNWUIA KOOUFUHUHT
MAacCaCMHU Yiyall OpKaJId YH3WITaH TPagupoBKa TYFpU YU3UFU EpJamuia
aHuKJam MyMKUH. [Inna KoOOUFUHUHT KQJIMHIIMTH 3ca Takiu@ I0KOpUIa STUITaH
yCyJl €paaMu/ia TOMUIaIu.

[Munna koOuruHUHT Maccacu M,s,,  KamuHiaurd 1T Ba KOOWK FO3aCHHU
OwiIran xoJjijla Nuyla KOOMFUHUHT 3UWIMTMHU Kydujgaru — Gopmysa OpKaiu
XucoOJIaHaIu:

M

P — 000 —

\Y

o060

M
S

060J_1|_ ! M060f1 = f (VKOK )’ So6on =K 'VKOK (11)

obon

Oy epna M ,,- MIIa KOOUFUHUHT MaccacH; S,s,,- MWIa KOOUFUHUHT 103aCH;
T- nunna KOOUFUHUHT KAJIMHIIUTH.

Hlynnait Kuimb, XOM UIAKHUHT cu(aT HapaMeTpUHM AaHMUKJIALIA MYyXHUM
axamusTra sra OyjraH, nuulajgap KOOUFUHUHT KAaTTUKJIATU OYiirda MUIIaIapHUHT
cudar KypcaTKUuwiapuJaH €TWITaHINK Japa)kacu, NUIa KOOUFUHUHT KAJIUHIIUTH
Ba 3WWIMIMHUA aHMKJAIl YCyJUIapu Ba MaTEeMaTUK MOJEIUIapH acoclaHIu Ba
TaKJIA(} STUIAN.

HMucceprauustHuHTr «l[InsutasapHuHr cugar KypCcaTKUYJIAPMHU Ha3opar
Ba TaXJIMJ KWINII BOCHUTAJAPMHM Ba JACTYPJAPUMHM HILIA0 YUKUID» 11€0
HOMJIAHTaH y4YUHYM 000U MIIad YMKWITaH KypujiMajiap Ba yJap OpKaJd WIAKIN
NWUIATApHUHT cuGaT KYpCaTKUWIApUHU aHUKJIAIl HATH)KAJAPUHUHT TaxXJIMIra
OaFuIIaHTaH.

VI40B MIWIIMHUHT KOHCTPYKIMSCHTA Y3TapTHPUIN KHPUTHID Ba aeMdep
WU OWIaH TabMUHJIAI XUCOOWTa IOKOPHPOK ViIdall aHMKJIWUTUTra sra OViraH
Mypakkad HIaKiIjard >KUCMIIAPHUHI XaXMUHM aHUKJIAll KypwiMacu HIiad
ynkuiaa. [14; V3P doiimanu momenu narentu UZ FAP 00862].

1-pacmpa kentupuiaran Kypuiama | taraukiad, 2 yCcTyHJIapAaH, 3 TpaaupoB-
KaJlaHraH Iuma TpyOkanaH, 4 Ba 5 OMp XM XaKMIM HMKKUTa WIUIIIAH,
OupuHuncH Aemndep UIUIIN, UKKMHYACH 3Ca YITYOB MAUIIU 0Ynuo, y numdoBka
KWIMHTAaH MaxkaMm Oup-Oupura 6 KUCKMY OWIaH EnuiiaguraH MKKH KUCMJAH
noopar. TpyOkanmu npemndep WIUIIM Ba YIYOB UWIMHAPU 9 MIJIAHT OpKald
OupnamThpuiarad. Mypakkad MmaKiIgard KUCMIIAPHU XaXMHU TpaJUpOBKaIaHTaH
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TpyOKkagaru cyrokiuk (90% cyB Ba 10% MeTWs COUpTH) CaxTHUra MOC KelraH
OYIMMU OpKaIy aHUKJIAHAIH.

Mypakka® maKigard SKACMIIAPHM XAKMHHHM aHHUKJIANl YYyH HWIUIa0
YUKWITaH KypuiMa MWUIATapHUHT XQKMHUHU IOKOPU AHUKIMKIA Te3 aHMKJIAIl
UMKOHUHU Oepaau. By Tupuk nmwutanap Tal€piallHUHT KHCKA MaBCyMHa
TOMUMPWIAETIaH NWUIAJap MapTUAIapuia UWIAKYaHIMKHH — XHcoOJamiaa
UIUIaTAIaUral Ty3aTUIl KO3(pPUIMEHTHHU aHMKJIAMIAa MyXUM axaMusT KacO
ATa/IH.

Nmnab yukwiraH KypWIMaHUHT HHCOMH XaTOJUTU TpaJdpOBKaTaHTaH
IMIIa TPYOKAaHUHT JUMAMETpU Ba YHJAru MIkajga OYJIUMIApUHUHT KUHMaTHra
6ormmk 6ymuo, 0,17% ra TeHr.

Tonmmpunaérran mnwanap napTusilapuia THPUK NOWUiagap cudartura
TabCUpP ATYBYM  ETWIMAaraH Ba KaTTa COJUIITHUPMA XaXMIIM THLIATapHUHT
yAYIIMHA Oaxoylall MWUlajiap WIAKYaHJIUTUHU aHUKJIAIlga Ba YPYFIMK Y4YyH
NIIAJIAPHU &KpaTUIIIa MyXuM Bazudanapaan Oupu XucoOiaHaIu.

| 2 — ]
| N /\/

1-pacM. Mypakka0d mAKJIard KUCMHUHI XAKMHHM AHMK/JIAII Y4YYH KYpPHJIMa:
1-tarnmk; 2-ycryHjap; 3-rpaiyMpoOBKAJIaHraH ImmMma TpyoOka; 4-Yia4oB WAWIIM;
S-nemMn¢ep uauIM; 6- KUCKWY; /-mmMa Tpyoka; 8- 0earu; 9- miacrMac IUJIAHT.
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b,

2-pacMm. ETniamaran Ba KaTTa COJMIITHPMA XAXKMJIHM NHJIAJAPHUHT (ousin
YAYIIMHA QHUKJAm KypuiaMmacu: l-kacera; 2-épyrjmk maHOaum; 3-onTHK (GOTOAHOMTH
MaTpuua; 4-Maxcyc Kypujima; S-koMnsrorep.

Tupuk nuuia mapTusiiapujia eTUiIMaraH Ba KarTa COJMINTHPMA XaKMIIH
NUWUTAIAPDHUHT (QOU3NM YIAYIIMHA aHUKJANl Y49yH HIUIA0 YUKWIraH yciy0 Ba
KypH/IMa FOKOPU aHMKJIMKAA YI4alIHu TabMUHIaim (2-pacm) [10; V3 P uxtupora
nateHT UZ |AP 05003]. Etunmaran Ba KaTTa COMMIITHPMA XKMIIU MHJUIATapHUHT
dbousnu  yIymIMHU  aHUKJIAII  YyCIyOW: TONIIMpUIAETraH THPUK NI
naptusuiapugan (20 muuia) HaMyHallap aXpaTHO OJIMHAAM Ba Kacerajapra
KOMTATUPpUING, MWUIAJTAPHUHT CYIOKJIUKAA Xap Xwi OoTummaad QoiiganaHu-
nanu. [IuiranapHUHT CYyB yCTHIATH BepTHKaAI Kecumiiapu B (otocesrup (APS-C
onTUK (OTOIMOJ MaTpullaiap) SKpaHra NpoeKnusIaHaau. Maxcyc Kypuima
OpKJIM MabIyMOTJap KOMITBIOTEpra y3aTWJIaJd Ba YyJIApHUHT (DOM3NIH yIIyIIH
(n/N)-100% wudona éEpmamuma xucobianaau. by MabaIymMoT acocuja THPHUK
MAJUTAJTADHUHT WITAKYAHJIATH WIUIA0 YUKWJITaH KOMIBIOTEp AAcTypu EpaaMmuia
xucobmanaau. [15; Ilporpamma ans 9BM Ne DGU 03211, 16; [Iporpamma ans
BOBM Ne DGU 02581, 17; IIporpamma mis 9BM Ne DGU 02283].

ETunmaran Ba KkaTTa COJMINTHPMA XKMIIM MWUIATAPHUHT  (POU3IH
VIYIIMHU aHUKJIAIl YYyH W0 YUKWITaH KypWJIMAaHUHT HHUCOWUN XaTOJIUTH
CYIOKJIMK/Ia MWUTAJIADHUHT OOTHINMHMA aHUKJIAIIJArH XaTOJHMK Ba MUJUIAJapPHUHT
CYIOKJIMK YCTHUJArd BEPTHKAl KECHMMUHHM ONTUK (POTOAMOIIM MaTpHIlasiap
épnamua aHUKIam OuiiaH 0oFIuK 6ynuo, 1% nan ommaiiau.

[TunmapHUHT WTMTAKYaHIUTH TAJUTA CTHINTHPYBYMIApAAH KaOysl KUIMHAETTaH
TUPUK MHJUTAIADHUHT CHU(ATUHU XAPAKTEPJIOBYM AaCOCHN Ba OOBECKTHUB OEITHCH
xucobaanaau. TonmupuiaéTrad NMuiia NapTHsUIApUAard MAUTAIApHUHT XaKUKAN
WTIaK MaCCACHHHM, CTHWIITAHJIUK JapaKaCWHU, MILIanap KOOMFUHUHT KaJUHJINTH Ba
SUYJTUTHHY KOOUFUHUHT KaTTUKJIMTH OYVinda aHUKpPOK Yrdarl UMKOHUHHA OCpyBYH
ydTa BapUaHT yCYyJIH, KYPHJIMAaCH Ba KOMIIBIOTEP AACTYPH HIILIA0 YHKHUIIJIH.
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1 Bapmant. [lummamap mapTUsUTapuaard MNAKYaHIMKHA IOKOPH Japaka
AHUKJWKIA MWIa KOOMFUHUHI KATTUKIWTM OyiiMua  aHUKJIAll YCyJld Ba
KypuiIMacy uiniab ankuy (3-pacm) [11; V3P uxtupora narent UZ IAP 04905].

Kyiinnran makcajara Kyduaarnia spuiimiaag: mua (macanas, 20 Ta nusuia)
HAMyHaJIapyu aXpaTuO OJMHMO, KaceTara IKOWJIAIITUPWIAIUM Ba MHULIANIAp
nucTuiIanTal cyB épaamuaa 5%-10% rava cukuiau.

[Munnanap KOOMFUHUHT KATTUKJIMIK OYiiMuya WIMAKYaHIMKHU aHHUKJIAll Y49yH
TaKu(} OTUWITaH  KypPWIMAHUHT HUCOMM XaTOJMWTH INKajaiap OYIMMHHUHT
KAAMaTH, TpagupoBKasiaHraH mmma TpyOkanmar  guamerpu  (0,17%),
UIUIaTIIaéTrad MaHoMeTpHUHT Yadam xatoaurw (0,1%) OwiaH aHWKIaHaad Ba
0,2% man ommMamu.

Tommmpunaérran nwuTagap NapTHsUIApUAaru umakdamimmk (2) dopmyna
opkasim xucobOmanamu. Taxnmud stuiarad ycyinmaa « K» Ba «6» koddduimeHTIap
HUIa HaBura OOFIUK OYnnO, Ku4MK KBaapariaap ycyau omman (K = 0,00139 %/
ITa , 6 = 2,26 % )anuxnanau. TerparuOpua— 3 HaBIW NMUJUTAJIAp YUYYH KyWHIary.
I = 0,00139 %/ IMa-P + 2,26 % (13) kypuHHUIIZArd SMIHPHK (GopMyIia
KOMITBIOTEpPTa KHUPUTHO, Xap OWp MWa TOMIIHPYBYM YIYH alOXuaa THUPHUK
NWianap MWIAKYAHJIWTA aHUKIaHaau. SHruilyn bom nmuiaxoHacuaa THUPHUK
MJUTaIap UMAKYaHIUTHHY KECHIIl YCyJIu OWJIaH aHWKJTaHTaH KHAMaTura HucOaTaH
Takau@ STUITAH yCyJl OpKaiIu aHuKJamaara Hucouit xaromuru 0,11% Hu Tamkun
stam. lllynnait kim0, wnuradl YMKWITaH yCysd Ba KypuiMa THPUK IMHJIIAIAp
WTAKYaHJIUTHHN ~ yJIApHUHT  OOCKTHB  KYPCATKUYM  OYIMHUII  KOOMFWHHHT
KATTUKJIUTY OYVin4a aHUKJIAI XUCOOUTa YJail aHUKIUTUHA SIXIITUJIal UMKOHUHU
oepaau.

(5]
L |

2]

RN

3-pacm. [Muananap KOOMFMHMHI KATTHKJIMIH OyiiM4Ya WNAKYAHIUKHUA AHUKJIAII
KypuiMmacu: 1l-kacera; 2- rpagyMpOBKAaJaHraH WmMINa TPyOka; 3-mmima narpyoka;
5-nemndep waummm; 6-maactmac muiadr; 7-komkok; 8, 10, 11, 12 - kpanaap;
9-y4oB/M K010a; 13-nopmens; 14-unaunap; 15-manomerp.
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10

4-pacm. Tupuk nwuiajap KOOMFUHMHI KATTUKJIUIH OyiiMua MOAKYAHIUKHU
aHuKJIam  KypuwiaMacu: l-rekmmpuwiaérran  nmwiia;  2-cromop;  3,8-mHauUKaTop;
4-cTep:KeHb; S-MIapoo0pa3Hble HAKOHEYHHMKH; 6-puyar; 7-ropu3oHTa] mJjatgopma;
9-nuHamometp; 10- KoMnbIOTEP.

2-papuaHT. [lnmia KOOMFUHUHT KAJIMHIWTH Ba STWIYBYAHJIUTUHU XHCOOra
0JIM0, TONMHUPUIAETTaH MUIJIA NApTUsIapUIard XaKUKUi Ullak MUKJIOPUHH UL
KOOWFMHHHT KATTUKJIUTH OYHW4Ya aHUKIANI YIyH KypwiMa unuiad gukwirad [13;
[Tarent Ha uzo0perenune PY3 UZ TAP 05164].

4-pacMJa THUPHUK NWUIAJAPHUHT KATTUKJIMIKA OyiiM4Ya HWNaKYaHIUKHU
aHUKJIAI KypUJIMacu KeJITUPUIITaH.

[Munnanap Unak4yaHJIWry Kyiuaaruya aHuKJIaHaAu: N JOHA HABJIM MUJUIANIAP
UXTUEpUI paBulia TaHaad oJauMHUO, HaBOaTMa-HaBOAT WIIYM  Kamepara
KOMITAINITUPUIIATM Ba XapakKaTJIaHyBYM CTOMOpiiap OwiaH jaegopManusuiaHaau
Vivam HaTkanapy — KOMIIBIOTEpra y3aTHJIamM Ba HIaK4aHiuk (5) dopmyna
OyitnJa xyucoOmaHaIu.

Tupuk mnUIIATAPHUHAT KOOWFMHUHT KATTHKJIWTH OViiWua WINaKYaHIMKHU
aHUKJIAIl YYyH Takiu(] OSTUITaH KypWIMAHUHT HUCOWMW XaTOJIUTH MWJUIaap
JTUAMETPUHHN aHUKJIAIIA WIUIATAIAJANTIaH WHIUKATOPJIIAPHUHT ViIdall XaTOJIUrd
(0,0ImMm) Ba muHamomerpHuHr Yymyam xatonauru (0,1H) Ounan Oornuk OYynuO,
0,1%nan ommaiiam.

Taknud stunaran ycyn OyiiMya THUPUK NWUIATAPHUHT WINAKYAHIUTHHU
AHUKJIAUTHUHT YpTada KBaAPaTUK XaToauru 0,562% HU TalIKWI 3T/IH.

3 Bapuant. [Iunna kaOyn myHKTIapuaa Ba YpYFUMIIMK 3aBOJIApUAa THPUK
NUJUTaIapHy KaOysl KWIJIMII >KapaéHuJa MUUIATApHUHT XaKUKUA UIAKYaHIUTH Ba
STWITAHJINK JapakacMHU OaxoJjalijia aHWKINK JapakKaCHHH OIIUPHUIT  MYXHM
Macananapjaa xucoOnananu. Mmmad yukwnran ycyn Ba KypHWJIMAaHMHT Makcaau
TAPUK TWUIAJAPHA CTWITAHJINK JapakaCMHU Ba WINAKYaHJIUTHHH TUJUIA
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KOOMFUHUHT KaTTUKIUTK Oyiinya KOOWK KaNMHJIWTH Xucobura ymyainn
AHUKJIUTMHYU OLUMPULIIAH HOOpaT.

K¥yiinnran makcaara Kyiuaaruda spuiimiad: MabJiyM MapTUSAAry THLiaiap
AuaMeTpu OYHu4a MOC KEIyBUM YIIYOB LIMJIMHAPUTa YCTMa-yCT 8 Ta AoHadaH 15 Ta
noHaraua xoinamrapunaan (5-pacm). Maxcyc TarimukiIn KONKOK OWiIaH €Muiaim,
Nwianap KaTJaMUHUHT OanaHainurd H aHuknaHanau Ba WIAK4YaHJIMKKA KOOMK
KaJIUHJIMTY TabCUPUHM OWIMII y4YyH NWLIanap Mabiym P ofupiuk Ounad
cukwiagn Ba (7) dopmyna épaaMuaa TUPHK MHUIATAPHUHT HITAKYAHIATH
XUCOoOJIaHa M.

Nmna® YukuiaraH KypWIMaHWHT HUCOMN XaTONWTH MIUIalap KaTiamH
OaNmaHIMTMHA YIYalijga WOUIaTWIaéTraH WHIUKATOPHUHT XaTOJWTH Ba YIIYOB
HWIMHIPUHUHT JUaMeTpu OunaH Oofimk Oynu0, WuaukaTop IIKaJaCHHUHT
abcomot xaronuru 0,01MM, Y190B HUAMHAPUHUHT nuaMeTpu 20 MM Ba MUILIaIap
KaTJIaMUHUHT ypTada Ooananamuru 300 mm. [IumnanapHUHT YI40B HMIMHIPUIATH
BEPTUKAJI XOJaTJaH OFHUIIM HaTH)Kacujga IWAaMETPUHUHI Kamailuium Xucooura
KypUJIMaHHHT HECOMM Xatonauru 0,3% maH omMaim.

Taxnud >Tunran ycyn OwilaH aHMKJIAHTaH THUPUK MWUIAJAPHUHT WIIAKYaH-
JUTW KECUIl OpKAJU aHUKJAHTaH HMIAaK4YaHJIUK KUHMaTUra sIKMH 3KaHJIUIH Ba
TUPUK NWUIaJap WIAKYaHIUTUHUHT  ypradya aOCOJIOT KBaApAaTUK XaTOJUTU
0,098% ra Tenriuru KypcaTuiras.

T e,

-
-
-
=

S5-pacm. Tupuk nDuaJalap MNAKYAHJIMIH Ba eTWITAHJIUK [JapaskKaCHMHU
KOOMFUHUHI KAJMHJIMIMHM XHCOOMIa OJITaH X0JI1a aHUKJIAall Kypuimacu: 1-yiados
HWIMHAPH;  2-TeKIIMPWJIAETran nuwuianap; 3-KONKoOK; 4- Maxcyc Tarjimk; 5- 0K;
6-0anaHIJIMK JaTYMIH; 7- KOMIBIOTEP.
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]Imma.uap HOAKYAHIHIH, 0%

ITrrna HAEH
- -Mapxamar
: -Mapeapag
1-Acawra

w4 - Hnoys

1 [} I’} A I’} I’} A I’} I’} I’}
35 40 45 50 55 60 65 70 75
Hnnaa xoOEFEEEET KATTHEIATHE, Hinana

6-pacm. Typ/iu HaBIarM THPUK NWLIAJAP HNAKYAHIUTUHA KOOMFUHUHT
KATTHUKJIUTUIra OOFJIaHMIIM rpadury.

Typnau HaBIM TUPUK NMWUIANTAp KOOMFM KATTHKJIUTH Ba MIAKYAHJIUTHHUHT
opacugaru OornaHum 6-pacmia kentupwirad. ['papuknan KypuHuO TypuUOIHKH,
TYpJIM HaBJIM MWJLIANAp UIMAKYAHIUTH YIAPHUHT KOOUFUHUHT KATTUKJIUTH OPTHUIIH
Owitan optud 60paau.

Typnau HaBmaru THpUK TWUIATap KOOUFUHUHT KaJWHJIWTUA Ba KATTUKIUTH
opacunaru OornaHuml 7-pacmua kentupwirad. ['paguknan KypuHuO TYypUOIHKH,
TYypJd HABIW TWJUIATap KOOWFUHUHT KATTUKJIWTH YIAPHUHT KAJTWHIUTH OPTHIIN
Owitan opTud 60paau.
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ITeonma HasH
- -Mapxasmar

2 -Mapeapax
3 -Acasa

w4 - BOmays

0.1 . . a -
S 45 >0 55 60 65 70 75
IImnna xe0HFHEEED KaTTHRIECHE , Hnana

7-pacm. Typau HaBaaru nuuiajgap KOOMFUHUHT
KAJMHJIUIY Ba KATTHKJIUTH Opacuaaru 0ofJaHuII rpaduru

Tupuxk  nwwutanapHuHr  cudar  mapaMeTpiapUHMA  AHUKJIANl  yYyH
MVJDKaJUTaHTaH KypWiIMaHU Ba MWUlajgapra AacTiiadku UIUIoB Oepuraaru 6apya
TEXHOJIOTHK >KapaHJIapyUHU HA30paT KWIMIITa Ba OOIIKApUIIra MYyJDKaJljlaHTaH
«Koxon» (9b) ne6 HoMIIaHYBYH JIEKTPOH OJIOK UITA0 YUKUIITaH.

Ob HuHr acocu OYynuO TU3UMHUHT Oapya (QYHKIUAJIAPUHU TabMHUHJIAWIUTAH
MUKpPOKOHTpOJIep  XxucoOmaHagu. Ob  TapkuOura: TEH30Ky4yaWTHUprud Ba
MUKpPOKOHTpPOJIEp YUYH MaHOa Ky4laHUIIMHU S5 B raya xkamaiTupyBYM Ba CTaOMII
CaKJTaHUIIMHU TabMuHIOBYM y3raptuprud DC/DC xamna TM3uMHN OOIIKapHII Ba
Ha30paT KWIKIIHA TabMHHJIOBYM Mapkazuii mukporpoueccop (LIIT)map xupamu.
Muxkpoxontpomiep 16,0 MI'm wactoramga nnnaiian. by sca UART opkanu 9 600
Bon Tesnuknaru anoka YpHaTUIIHM TabMUHIaAM. MUKpPOKOHTpoOsUiep OeBOocUTa
JOUMHUNA XOTHUpacUra KUPUTWITAH KOJJIM AAacTyp OpKajau OoIIKapuil OusiaH
120000 E:)% 00078

Mynaait kuwmb, TUPUK TWUIAJApHU KecMacnaH cudar mapaMeTpiiapuHH,
KyMIIQJaH, CTWITAHINK Japakacu, XaKMUN KATTUKJIUTH Ba WIAKYAHJIUTHHU
aHUKJIAIl YY9yH AaBTOMATJIAIITUPWITAaH MOOWJI KYpPWIMAHUHT KOHCTPYKITUSICH,
UILIANl aJITOPUTMH, 3JIEKTPOH OJIOKMHUHT CTPYKTYpaBUil Ba MPUHLMIIHAAI JIEKTP
cxemajapy UIuiad YUKUIIH.

JucceprauussHuHT «IInj1anapHUHT COMMIITHPMA XAKMHMHH yia4yaul y4yH
my/pkaiairan @TU-1M  acO000MHM TAaKOMWULIAINTHPUIN Ba JAacTypHii
TabMHUHJIAND 160 HOMJIAHTaH TYPTUHYM 000MIa TUPUK MUIIATapHU KecMaclaH
YIapHUHT  WIMAKYaHJIUTUHU ~ aHUKJIOBYM  TakoMwuiamtupuwiran OTU-1M
acOOOMHUHI COJAJAa BapUaHTH, NMUUIAJIAp UMAKYAHJIWTUHU AHUKJIAINIHUHT TE3KOP
yCyJM Ba TUPHUK NWIAJIAp XaXKMUN KATTUKJIMIMHUA aHUKJIAIl HATHKaJapUHUHT
TaxJIMJIM KEJITUPUIITaH.

OTU-1M ac600uHM TaKOMIWIIAIITUPHUII KyHHaaruiaapian noopar:
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1.Xap noum y3rapmac Maccajaru HaMmyHallap OJIMHUIIN Kepak, MacajaaH 3KT.
S"srapMac Maccajard nujjla HaMyHaJdapUHUHT unakdanaura gakatr OTU-1M
KYPWIMACUHUHT VJI4OB UMJIUHAPUIATH TWUIAIap KaTIAMUHUHT OajaHIJIMrura
OOFIMK OYmaau.

2. Ilunnanap karnamu OajaHAJIMTUHU aBTOMATHK Tap3ja yiadam Ba Oy

MabJIYMOTHHU KOMITBIOTEpra y3aTHII KypUIMAcCH UILIA0 YMKUIIIH.

[Munnanap katnamu OanNaH/UIMTMHUA YI4alll Ba MabJIyMOTHH KOMITbIOTEpTa
Y3aTUITHNA aBTOMATJIAMITHPHUIN ONMEPATOPHUHT MIWIIAIAp KaTiaMu OallaHTUTUHA
aQHUKJIANIAArd KyWAIUIIH MyMKUH OVJITaH XaTOJUTHIAH XOJIA dTaIH.

KomneroTep unuiad yukwiran nactyp €paamMuja nujuiajiap UIMaKYaHIUTUHU
XUCOONaii Baxap MOWUIA TONIIMPYBYM YYYH MabIyMOTHU  CakJalIu
[[Iporpamma s OBM Ne DGU 03211; [Iporpamma mist 9BM Ne DGU 02581;
[Tporpamma mus OBM Ne DGU 02283]. by Owiran nwuianap UHaKIaHIATHHA
0axonaiia OObEKTUBINK TAbMUHIAHUILIATA SPULTUIIA]IH.

Typau HaBmaaru TUPUK NWLIATAPHUHT UMAKYAHIUTUHA aHUKJIAI Te3KOPJIUTH
Ba AHUKJMKHHU OIIMPHUII MaKCaauja WIaKYaHJIMKHU aHUKJIAIIHUHT T€3KOP YCYJIU
uiuiad yukuaan. [9; V3P uxtupora marent UZ |AP 04652]. Kyitmiran makcaara
KyHujgaruya spummiaan. ty3atuil kodbdunrentn KiBa nmuianapHuHr ypTada
X@KMUHHU aHUKJIAIl HATIKaJapy acocuaa TPaJvdpoBKa TYFPU YU3UFU YW3HIATU
(8-pacm). Tysarum koaddunuentn K; mwmramap yprada XaXKMHHHUHT TECKapu
KuiimMaTura Tyrpu npomnopuuronan 0ynuo, ®THU-1M ac6o0u yimuoB HUIMHApUAArUA
nuiana >KOWJIallyBU 3UWIMrura OofiauK. Te3kop ycyn EpaamMuia MUUIAHUHT
yprada Xaxkmu Vy, aHMKIaHAOW Ba I'PAaJAMPOBKA TYFpU YM3HMFHJAH (QoinanaHuo
UXTUEPUN MWJIa HABJIApU YUYYH Ty3aTUIN KOA(POUIIUMEHTHHU IOKOPHU aHUKIUK]IA
TOMUJIA]TH.

Taxpuba Hatwxkanapura kypa 2012 iimngaru nuia eTUITHPULT MAaBCYMH/1A
Tomkent BwinosTuHUHr SHruityn tymanugaru 10 ta depmep xyxanuruaax
KEeJNITUPWITaH TUPUK MUutanapHUHT urnadanauruauar @TU-1 ac6obuma Ba Takmud
ATWITAH TE3KOp yCyJja aHWKJIAHTaH KUHWMaTH KECHINl yCyJTu OWJIaH aHWKJIaHTaH
WIAKYAHJIMKHUHT KAWMAaTUra SIKMH SKaHJIWTW KypcaTwiradH. TUpUK NOUiuiaiap
unakdauauruHuar @THU-1 acbobu opkanu aHWKIAaHTaH KUMMATHHA KECHIII
ycynura Hucbaran yprada kBaapatuk xaronuru 0,677%, takmud STUITaH TE3KOP
yCysl OW/aH aHUWKJAHTaH WIAKYaHJIMKHUHT VpTadya KBaJApPAaTUK XaTOJUTH dca
0,391%ra TeHr.

Tupuk nwUlAlap WNaKYaHJIWTUHUA  Oaxojall aHUKJIUTUHU — OIIMPHIILL
Makcajuja mwuiajap KOOUFM KaIWHIUTHHU XucooOra onund, ®TU-1M acb6obuna
TUPUK TIUIANAp MIAKYAHIMTHHA aHMUKIANI ycyan unuad umkmnma [12; V3P
uxtupora narent UZ |AP 05014].

Tupuk xamaa KypyK OWUIajJiap NapTUSJIAPUHUHT TEXHUK-UKTUCOIUN
0axOCWHU aHUKJIAIll UMKOHWHH OepyBYM KypcaTKWwWwiapAaH Oupu OYiraH nusia
MapTUSJIADUHUAT  XQKMUAH  KaTTUKIMK Kodddunuentuan DOTU-1M  ac6obu
€paMuia aHUKJIAI yCYIIH TakIud dTHIIN.
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8-pacm. Ty3zaTum ko3¢ unuentu K; anukaam yayH
rpajiupoOBKa TYFPU YN3UFH.

OTU-IM acbobuna aHWKIAHTaH XAKMHH KATTUKIUK KOA(PGUIIMEHTUHUHT
kuiiMatn 15 H/MM, Taxpuba opkanu ajoxyja NWUIAIap y4yH Ba XaKMUM
KATTUKIUK KO3(PGUIEHTUHUHT YpTada cTatucThk xucoobw 15,01 H/mm ra moc
KCJINIIM aCOCJIaH .

[ynpait kuaumO, Takaud OSTUATAH yCcyad NWia KaOysn IyHKTJIapuaa Ba
YPYFUWIMK 3aBOJJIApUAa WIAKIA TWUIAJAPHUAT XOKMHA KATTUKJIMATHHA Ba
TEXHOJIOTHK XYCYyCUSATIAPUHA aHUKJIAII KYJUTAHUIIIA MyMKHH.

Hucceprammstauar  «[Iuiianap KOOMFMHMHI KATTHKJIMIH acOCHAAru
KYPWIMAJIAPHUHT  TEXHUK-IKCIUIyaTAllHOH Ba AHUKJIMK XapakTepuc-
TUKAJIAPUHN JKCIHEPUMEHTA] TATKHK KWINID 1¢0 HOMJIAHTaH OCIIMHYA
0o00uma TUPUK NOWUIAJAPHUHT cudar napamMeTpiIapuHu aHUKJIAIra TypJu
TeOpaTUIl PEKUMIIAPUHN, HAMJIMKHHA Ba KaTTa Xa)XMJIM Kap IMUUTAIap TabCUPHUTa
ouJ1 TakKprOa HATWKAJIAPUHHUHT TaXJIUIN KeITHPHUIITaH.

Taxpuba HaTWKamapu acocuja VI4OB IMUWIMHAPHIATH MHIUIAJAPHUHT OUp
XWIJAa OKOWNAIMIN  JapakaCMHA TAabMUHJIOBYM Ba  yJIapHUHT  cU(aTHHU
EMOHJIAIITUPMANIUTaH ONTUMAJIPOK peXUM cudaTuga TeOpaTUIl YacTOTacH
f= 8,0 I'm, ammmrynacu A=8,0 MM ra TeHr OViauIIM aHWKIaHIW. TeOparwui
pexumu (8 ', 8§ MM) Srpu YM3UFUHUHT y3rapMaciuK BakTH T TaxMuHaH 60 ¢ HU
Tawkui 3Ta4. byHnaH kenuO 4ukuO, Oy BaKT JaBOMHUJA TEOpaTHUII ATPU YU3UFU
TYWWHHUILTA SpUIIAAN Ba y3rapMan KOJIaIu.

Tupuk nuUTaTapHUHT WITAKYAHIMTHHYE YiTdaliira Ba TpaJupoBKa aHUKJIATHATA
nujutajgap KOOWFM HAMJIIMTMHHMHI TabCUpHU OyiiMua TaTKUKOTIAP YTKA3WIIH.
Hamiuk TUpuK NWUIaJapHUHT TEOMETPHUK Yidamiapura Tabcup dtamu. [IyHuHT
y4yH acO00HM rpaiMpoBKa KUJIUIIJIa Ba KECUII OpKaJld Ty3aTtuil kosdduimenta K
HU aHUKJAIAa YI9aHaéTrad napTusuiapaa KOOMKIapHU KOHJEHCHPJIAI Ba KECHIII
OpKaJId MMaKYaHJIMKHU aHuKama 11% naMmimkaaru nuia Mmaccacura HopMaiail
3apyp O6ynanu.

OTU-1IM acbobuaa THPUK MUIIIAJIAp HUIAKYaHIUTHHUAHUKIAINTa HaMIUKHA
TabCUPUHM TATKUK ATUIl yuyyH 2011 Hunarm nwuia eTUITUPUIl MaBCyMHUJA
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TomkenT BunnosiTuauHr Auruityn bom nunnaxonacuaa «TerparuOpun-3» nuiap
Omnan taxpubanap onub Oopunau. Taxpubamap 2 Ta depmep XyKalurujaaH
kentupwirad 20 Ta nuuia HamyHanapuaa onud 6opuinan. Taxpuba HaTHXkanapu-
JaH TE3KOPJUK YCYJIHJIa aHWKJIAHTaH MWUlanap XaKMUHU aHMKJIAIl >KapaéHuaa
CYB TabCUpHUA MUJUIA XQKMHUHH Y3rapuiiy Oyinya Ty3aTUIll KHPUTHUII KEPAKIUTH
AHUKJIAHH.

Kap muinanap xarra conumTupma Xaxmra sra oynu6, ®TU-1M ac6obuna
WIAKYaHJIMKHA KYPCaTUIIMHHM KaTrTa TOMOHra cwpkuTaau. LIyHuHr y4dyH kap
NWUTATAPHUHT (HOU3NMM yIYIIMHUA aHHWKJIAIl Ba  KOMIBIOTEpAa HIMaKYaHIUKHU
xucobuaiiga xucobra onuil kepak Oynanu. Kap nuwuianapHUHT TUPUK NUIUIanap
unakyanauruan OTU-1M ac6o0naa aHMKIAl HATHXKACUTAa TAbCUPUHU YPraHMII
Makcaauaa 2011 Hunru nuiuia eTHmTUpyIl MaBecymuaa «TerparnOpua-3» HaBid
nuutanap OunaH TaxpuOanap VYTKAa3WIIM Ba NWUIAIAPHUHT HNAKYaHIUTUHUA
aHUKJIaII1a

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

Ty3aTMa KUPUTWIWO, TONMIIUPWIAETraH MWUIa TNapTUsUiapuga  XaKUuKAn
WITAKYAHIUK KaTTaJIUTUTra KEITUPUIAIHN.

[Munna naptusiiapuaard kKap MOWUIATApPHA COJMINTHPMA XaxMm Oyiinua
capanam kKypuimacu (CKYO) épnamuna capanam takiud stwian. CKYO Hu
pecnyOnuKa ypyFUMIIMK 3aBOJylapuja Tepce Ba amepce (MUYMAaH Kamajgard yduO
YMKKaH MUUIajiap) NWUIadapHd aXXpaTUlIa KyJulall MyMKHHIIATH KYpCaTUIIIA Ba
Oy OpKaJId KyJ1 MeXHaTH YpHUHU Oocaiau, TUPUK MILIAJAPHU ETUILITHPHUIIT
MaBCyMHUJa capajlalll TEe3IUruHu 4 Mapra OWHpaad. DbyHUHr HaTWKacuaa
OJIIMHAAH KaTTa XXMM NWUIAJApHU capajall XucoOura TUPHUK MHLIATapHU
KEeCMac/JaH UIMAKYAHJIMKHYU Y4all aHUKJIUTUHU OLIUPAIH.

[Munna Vypam sxkapaéHuaa mwuUlagap KOOMFUHUHT KAJIMHJIWIH, WA
MAaCCaCMHUHI KaMaWuIlW, HaMyHajapAa Kap Ba HYKCOHJIM NWJUlalap MpPOLEHTH
KabK mapamerpiap TeKUIMPUWIAH. Ypall KyHIapHH OyiHua MAUIazap Maccacw,
KOOMF KaIMHJIWTK Ba (KECHIN YCylIuja) WIAKYaHJIMUTUHUHT YpTada KAWMATd
aHukianau. Taxpuba HaTWKallapura acocaH, Muiuia yparn Oomuaan 6-7-KyHJaH
KeWMH mWuia Kalyl MyHKTJIapura MWUIAJapHU TOMNIIMPUITAHAA MHUIajgap
XOCWIZIOPJAUTUHA OWIUPHUII Ba cudAT KYpPCATKUWIAPUHU AXIIWIANL  XaMJa
€TUJIMaraH Ba HYKCOHJIM NWUIAJIAP YJIYIIMHA KaMaWTUPUII OpKaIM  XaJK
XYKaJqurura KeJNTUPWIAJUraH WKTHUCOOUM caMapaHu sHajJa OIIMpUINTra Ba
nuwanap cudatuHu  0axoJallHU — ONTHUMAJUIAIITUPUINTa  OJMO  KEJIMIIH
KYpCaTHJIIN.

[Munnanap WNAKYaHIUTUHUHT  COJUIITHPMA  XaKMUTa  OOFJIMKIUIHUIaA
acocllaHraH THUPUK TNWUIAJdap WIAKYAHIWTUHU aHUKJIAIIHUHT  ajJTEepHATHB
ycymiapu  ypranuiagu. TaxpuOanap 2010 Hunaru nuisa eTUIITUPUIL MaBCYMHUJIA
TowmkeHT BUIOATHHMHT AHruinyn tymann bom nwuiaxonacuaa ytkasunau. Tupuk
MWUTAIADHUHT UIMAKYaHJIUTH Tuianapan kecumn ycynuna, @TU-1M acbobuaa,
b.®.Ilunnnenko TOMOHUJAH Takiaug STWiIraH 3 Ta ycyl OpKajd Ba TE€3KOp YCyl
OMJIaH aHUKJIAHIH.
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OTHU-1M Ba Te3K0p yCyi/1a aHUKJIAHTaH TUPHUK MHIIAIap UITAKYAHIUTUHUHT
KAMMATJIapU KECHII yCyJIuJa aHUKJIAHraH KUMMaTra SIKMHJITY Ba WITAKYaHJIMKHU
aHUKJIAIIHUHT YpTadya KBaJApaTUK XaTolIuru (6<1) OupaaH KUYUK HKAHJINTU

KYpCaTWJIIN.
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XVJOCA

«(IIunnanap cudaTuH Ha3zopaT KWJIMINra MYJDKAJUIAaHTaH — CTaTHCTHUK
yCYJUTApPHU Ba aBTOMATJIAIITUPUITAH KyprIMalapHU UIILIA0 YUKUII) MaB3yCUIaru
JOKTOPJUK JAuccepranusacu Oyinya onaud OOpwiran TaIKUKOTJIAp HATHXKAacHUJa
KyHugara xyjiocanap TakJIuM STUJIIN:

1. Unakynnukaa nwuiajJapHUHT OUp HeuTa cudar KypcaTKuwiapuHU MU
KOOMFUHUHT KATTUKJIUTH OViYa aHUKJIAIIHUHT CTATUCTUK YCYJUIapy aCOCIAHUIIN
Ba WNUIA0 YMKWIHINNA XamJaa OYHWHT HATH)KACHJA OJMHTAH CUTHAJTHU MAaTEMaTHK
ycyJuiap Ba KOMIBIOTEP JACTypiapu €pJaMuia TaxJIWJI KUJIWII Ba KaWTa WILIALI
acocwIa MWUIATapHUHT cudaT KypcaTKAwiapu, >KyMIIaJlaH, MHIIQTApPHAHT
XKMHUH KATTUKJIATH, WUTAKYaHIUTH, CTHITAHINK JapakacH, MAia KOOMFUHUHT
KAJIMHITUTH Ba 3UWIATHHU aHUKJIAIT MyMKAHJIUTH MyXUM aXaMEsIT KacO 3TajIu.

2. ITunnanap XaXKMUHN aHUKJIAIT YIyH KYJUTAaHUJIAAUTaH, Mypakka0 makiari
KUCMJIAp XKMHUHM aHUKJIAI KypUIMAacH UIUIA0 YUKWITAHIUTH TONIIUPUIAETIaH
napTUsUIapya Nuuiajap UHaKyaHJIUTHHA XUCOOalaa UIUIaTUIaJural Ty3aTHIIl
KOd(DPUITMEHTHHN aHUKJIAIl UMKOHUHU Oepajiu.

3. Etunmaran Ba kaTTa COJUIITHPMA XXMM MUJUTAJIADHUHT TMPOIEHT
YIYIIMHA aHUKJIANl YCYJIM Ba KYPWIMACUHUHT WIUIA0 YUKWITAHIUTH TUPHUK
MUJUTAJIAPHUHT UIMTAKYAHJIUTUHYU I0KOPH Japakajia aHUKJIaIIra Xu3MaT KUIaIu.

4. Tonmmpunaérrad napTusiiapaa NUIATapHUHT XaKUKUI UTIaK MUKIOPUHH,
CTWITAHJINK JapaKacuHW, MAIa KOOUFUHWHT KAJWHJINTA Ba 3WWIMTHHU THJLIA
KOOMFHMHUHT KATTHKJIUTH acoCHa IOKOPHUPOK aHHWKJIWKIA XHUCOOJall MMKOHWHU
OcpyBYM yuYTa BapuaHT yCYJIH, KypWJIMacd Ba KOMIBIOTED JACTypH HIILIA0
YUKAJITAHIATHHA TabKUIAII JIO3UM.

5. Mmakuuk coxacura Ce3mjapiii UKTUCOANHN 3apap KEATHUPYBYH €THIIMAraH
MAJUTAJIADHUHT TIPOIICHT YIYIIUHA KaMAWTHPUII YYyH YI90B IHJIWHIAPHUIATH
nuJUIajap KaTiamMu OalaHUIMTUHYA aBTOMATHK Tap3/a Yirdanl UMKOHWHU OepyBYH
takomwiamrupuiran @TU-1M  ac6o6u Ttakimud stunran. OTU-1M  ac6o6u
OwiaH aHMWKJIAHTaH TUPUK MIUIANAp WIAKYAHIUTHHUHT KECUIl YCylIu OuiaH
aHUKJIaHTaH KuiiMatura HucOataH Vyprada kBaapatuk xaroiaurua 0,456% uHu
TAITKWI YTTaHJIUTHHYI KYPCAaTUIl MyMKHH.

6. Taximmd sTriraH Ba TaxkpuOanmapja TacAWKJIaHTaH  MaTeMaTuK udoaa
TONIIHUPUIAETIaH TMapTUsIapJard THPUK MWIIANAp WNAKYaHIUTHUHE aHUKJIAIl
YUYH Ty3aTHII KO3()PUIMEHTHHN MILIaNap XaKMU Oyiinya XucoOiamn MMKOHUHA
oepaau.

7. IlunnmamapHu KecMacIaH WITaKYaHIUTHHN aHUKJIAITHUAT WIU1a0 YUKUITad
TE3KOp YCYJIH, TYpPJIM HaBIaru MWUIAjdap WITAKYAHIWTHHU VIdaml aHWKJIATAHA
OIIIUPUIITHYU Ba TE3KOPJIMKHN TabMUHIANIH.

8. TonmmmpunaéTran MWIIATapHA KecMaclaH WINaKYaHIMTHHA aHHWKJIAIIa
unuiatuiaguran @TU-1M ac600u yuyH TUPHUK NUUTAJTAPHUHT ONTHMAaJl Maccacu
3 Kr okaHiuru aHukiaaHau. KommpioTep macTypuaa muwiiaiap WMAKYaHIUTHHH
VJIApPHUHT TAPKUOWJATH Kap Ba MYCKapAWH MWUIAJIAPHUHT TPOLEHT YIyIIWHU
ATUOOpPra OJTaH X0JiJia XUCOoOIal MyMKUHIUTUHU TabKUIAII KePakK.
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9.0TU-1M acbobuna KOOMFUHUHT KATTUKIUTU Oyinuya MNUIUIATapHUHT
UINAKYaHJIUTUHA aHUKJIAIIHUHT SIHTM YCYJIM Ba YHU aMalira OLIUPHUII AACTypH
unuiad yukwirad. byHJla MnakyaHJIMKHUA Yio4all aHUKJIWTUHU OPTHINNWra THPUK
nwuianap  KOOMFUHUHT  KAJMHJIUTMHM ~ XucoOra  OJUIN  HaTWXKacuia
SPUIIUAITAHIUTUHU KYPCATHUIII MyMKHH.

10. ®TU-1M ac6obmu EépaamMuaa TUPUK MUIATAPHUHT XaXKMUM KATTUKIUK
KO3 (DUIIEHTHHN aHUKJIAll TaKIU( KUIMHTAHIUTH, TUPUK Ba IIYHUHT/ACK, KYPYK
MAJUTAIADHUHT  TEXHUK-UKTUCOMMA  KYPCATKUWIAPUHU  aHUKJANl WMKOHWUHU
spaTaju.

11.Typmu  pexumpard  TEOpaTUNUIAPHA  MIUIATAPHUHT  3WYJIAITHII
napaxacura Ba cudarura TabCUpU TaxpuOanapaa TaaKWK dTHIIA. AHHUKJIaHTaH
TeOpaTHIll aMIUTMTYyJacH, 4YacTOTaCH Ba BaKTH KypwiMa IIWIMHIPUOATH
MAUTAJIAPHA  ONTUMAIPOK OWp XWila S>KOMITAMMIIAHU TabMUHJIANT WMKOHWUHU
oepaau.

12 HamiMKHY NWUIATApPHA KECHIl OPKaIM WIIAKYaHJIWTUHU aHMKJIAIra,
Ty3aTUll KOA(DPUIIMEHTHHU aHUKJIAITra, Xamja [WUIaJapHud KaOysl KUJIHII
*KapaCHUra TAabCUPUHN TATKUK KWJIMII OpKaJIM MUiianap cudar KypcaTKuuiapuHu
AHUKPOK OaxoJall MyMKHHIIUTH KYpCaTHIITaH.

13.I1unna HaMmyHanapuia Kap Muianap MpoueHT YAYIIMHUHT OPTUILY OuiIaH
OTU-1M  acb6o0u KYpCaTUIIMHUHT KYII TOMOHHUra OPTHUIIM TaxkpuoOamapjaa
anukimanau. KaOyn myHKTIapuaa Karra XaKMIW MDIATAPHAHWHT TPOIEHT
VIYIIUHU aHUKJIANTHUHT TE3KOp YCyJW Ba NIy acocia MIIIATAPHUHT XaKUKAN
WTIaKYaHJIUTHHN aHUKJIAIl Y9yH Ty3aTUIl (GopMyJacd TaKiIu( STHITAaHH MYXAM
axaMusT KacO ATaju.

14. ITunnanapHyu COMMIITUPMA XaKMH OYiinYa capalivill KypuUJIMacuHU Mujijia
YPYFUMIIMK 3aBOJJIapUJa anepce Nuulajiapja TMepce NMUUTAIApHU a)XpaTHllia
KYJUTall MyMKHHJIUTH aCOCJIaHIIM Ba TaBCcusl ATWiIAM. by Kypunma muiuia KaOym
OyHKTIapuaa  KyJd MEXHAaTHHU aJMaIllTUPHIN OpKalu capajall >KapaéHUHU
4 mapra Te3nalTUpPaAy Ba Kap TWUIAJAPHU OJIMHIAH aXpaTull Xucoowura
nuianapHu kecMmacaad unakdyanauruan @THU-1M acbobuaa ymyarn aHUKJIUTHHA
OIIUPUII UMKOHUHU SIPATaJIH.

15. Tupux nwmwtanapau kecum ycynumga, OTU-1M acb6oOuma Ba Takiud
STWITAH SHTM TE3KOp YyCyJJa WIMAKYaHJIWTUHU aHUKJIAll HaTWKaJIapuHU
TAaKKOCJIAIll acOCHJa, OXHMPTH WKKH YCy/lJa aHWKJIAHTaH  WIaKYaHJIUKHUHT
KHMMaTH KECHIl YyCyJIuJa aHWKJIaHTaH KUHMaTra SIKMH DKAHJIWTH Ba TUPHUK
MAJUTajIap WIMAKYaHJIUTHHY aHUKJIAITHUHT a0oJII0T ypTada KBaApPaTUK XaTOJIUTH
Oupaad KHUUKIMTUHA (S <1) TabKUJIAI JIO3UM.
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HAYYHBINA COBET IIO NPUCYKJIEHUIO YYEHOUN CTENIEHU
JOKTOPA HAYK 14.07.2016.7.02.01 IIPU TAIIKEHTCKOM
I'OCYJAPCTBEHHOM TEXHUYECKOM YHUBEPCUTETE

U 000 «<HAYYHO-TEXHUYECKHU IIEHTP»

TAIIKEHTCKHUA UHCTUTYT IO MIPOEKTUPOBAHMUIO,
CTPOUTEJIBCTBY U OKCIVIYATAIUU ABTOMOBW/IBHBIX IOPOI’

MHUPCAATOB PABIHAHGEK MYMHNHOBHNY

PABPABOTKA CTATUCTHYECKHUX METOJOB "
ABTOMATHU3UPOBAHHBIX YCTPOUCTB JAJIs KOHTPOJIA
KAYECTBA HIEJIKOBUYHbBIX KOKOHOB

05.03.01 — IIpu6opbi. MeToOaAbI M3MEPEHHUS M KOHTPOJIS
(TexHHYECKHEe HAYKH)

ABTOPE®EPAT JJOKTOPCKOM IUCCEPTAIIUA

Tawmkent — 2016



Tema qoKTOpCKO# qUCcepTanuu 3aperncrpuponana 3a Ne 30.06.2015/B2015.2.T535. B
Boicmueii aTTectanimonHoii komuccun npu Kadunere Munuctpos Pecny6inku Y3oexkucran

JlokTopckast amccepranys BBINIONHEHa B TaIKeHTCKWA WHCTUTYT 110 TPOEKTHPOBAHUIO,
CTPOUTEILCTBY M IKCILTyaTaI[Ul aBTOMOOWIBHBIX JIOPOT.

ABTopedepar auccepranuu Ha Tpex s3blkax (y30eKCKHMH, pycCKUHM, aHTIMICKUN) pa3MelleH Ha
BeO-ctpanuie Haywynoro cosera (Www.tdtu.uz) u wuHpOpPMaANMOHHO-00PAa30BAaTEIBLHOM MOPTANIS
«ZIYONET» (www.ziyonet.uz).

HayuHblii KOHCYJIbTAHT: KOcynos Axmamxon FOcynosuu
TIOKTOp (pr3MKO-MaTeMaTHYECKUX HayK, mpodeccop

O¢unuanbHble ONMOHEHTHI: Myxutaunos Myxcud MyMHHOBUY
JOKTOp TEXHUYIECKUX HayK, podeccop

XaxumoB Opruranu Hlapunosuy
JOKTOp TEXHUYECKUX HayK, podeccop

Cenunun Banepuii UBanoBHY
JOKTOp TEXHUYIECKUX HayK, podeccop
(Poccuiikas ®enepauns)

Benymas opranuszanus: TalmKeHTCKUA MHCTUTYT TEKCTHIbHOM
U JIErKO#H MPOMBIILIEHHOCTH

3amuTa AUCCEepPTALUU COCTOUTCS « » 2016 roma B 4acoB Ha 3aceJaHHU
Hayunoro cosera 14.07.2016.T.02.01 npu TamkeHCKOM TOCYapCTBEHHOM TEXHHUYECKOM YHUBEPCHUTETE
n OO0 «Hayuno-texHudeckuii eHTp» (Aapec:100125, r. Tawkent, yu. Jypmon iiymu, 29. Tem.: (99871)
262-05-22; ¢axc:(99871) 262-09-19; e-mail: info@energetika.uz)

C IOKTOPCKO¥ auccepTalueit MoKHO 03HakoMuThes B MH(opMannonHo-pecypcHoM meatpe OO0
«Hay4ano-Texanyeckuii IeHTp» (3apeructpupoBaHa 3a No ). (100125, r. TauikenT, yu. Jypmon iymu, 29.
Ten.: (99871) 262-05-22;).

ABTopedepar auccepTanyy pa3ociaH « » 2016 roxa.
(mportokoin pacchuiku Ne OT « » 2016 rona).

X.M. MyparoB
[Ipencenarens HayuyHoro coBera 1o npucyxaeHuto
YUEHOH CTENeHH JIOKTOpa HayK, J.T.H., ipodeccop

0.0. 3apunos
YueHslii cekpeTaps HayqHOTO COBETa 10 IPUCYKICHHIO
YYEHOU CTENeHH JOKTOpa HayK, 1.T.H., TOIEHT

HI.M. I'yasimoB

IIpencenarens Hay4HOTO CEMUHApa IpH

HayuyHoM coBeTe 1o MpHUCYXIEHUIO

YUEHOH CTENeH! IOKTOpa HayK, 1I.T.H., mpodeccop


http://.uz/
http://www.ziyonet.uz/
mailto:info@energetika.uz

BBE/IEHUE (aHHOTALMS AOKTOPCKOM JUCCEPTALMHI)

AKTYaJlbHOCTh M BOCTPe0OOBAHHOCTH TeMbl auccepranuu. B Mupe
KOKOHBI TMPOU3BOJATCA Oojiee 4YeM B TPUALATH MSTH CTPaHAaX M €XKEroJHO
noarorasiuBaroTcs B cpenHeM 640 000 ToHH kokoHOB. Cpeau cTpaH, MpPOU3-
BOJSIIMX KOKOHBI, cuuTatorcsa Beayumumu Kuraiickas Hapognas Pecmy6unuika,
V30ekucran, Anonus u Kopes u B 3TUX cTpaHax Npou3BoautTca 92% KOKOHOB.
[IpueM KOKOHHOTO ChIphSi HA OCHOBE Ka4€CTBEHHBIX IMMOKa3aTeNed U MpUMEHEHUE
camMbIX BBICOKOA((EKTHBHBIX TEXHOJIOTUH HX TepepaboTKh, B MpoIeccax
yrayOieHus ro0anu3ald U B YCIOBUSAX YBEIHUYEHHUS KOHKYPEHTOCIOCOOHOCTU
MPOJYKLIHUH Ha PHIHKE KOKOHHOT'O ChIPhSl OCTAIOTCS OJHUMH M3 BXKHEHIINX 3a/1a4.

B roael HezaBucuMocTH B Y30ekucTaHe 0co00€ BHHUMaHHE OOpariaioch
3¢ (eKTUBHOMY pPa3BUTHUIO IIEIKOBOJCTBA, a TaKKe pa3pabdOTKe KOHKYpPEHTO-
CIIOCOOHOT0 BBICOKOKAQUECTBEHHOIO Ha MHUPOBOM PBIHKE CBHIPbS U IIEJIKOBHUYHBIX
MpoyKIUid. B 3TOM acmnekre ykperieHrne npoA0BOJILCTBEHHON 0a3bl, MOBBIIIEHUE
MIPOU3BOJIUTEIIBHOCTH M KA4eCTBA BOJIOKOH, BBIPAIIMBAHUE YCTOMYMBBIX K
BpeUTEISIM UM OOJIE3HSIM IICJIKOBUYHBIX YEpBEM U pa3BUTHE HAa OCHOBE
COBPEMEHHBIX TPeOOBaHMI MPOU3BOJICTBA M TMEPEPAOOTKH KOKOHOB JIOCTUTHYTBI
OILlyTUMBbIE PE3YJIbTATHI.

VBennuyeHnue  MPOU3BOJUTEIIBHOCTH M YIYYIIEHUE  KAa4eCTBEHHBIX
MoKaszaTesied KOKOHOB ITyTeM YMEHBIIICHUSI N0 JIe(PEKTHBIX KOKOHOB HMEET
BAXXHOE 3HAUYCHHUE MJis emle OObIIero MoBbIIeHUs 3(Q(PEKTUBHOCTH HAPOIHOTO
X0351cTBa. B 3TOM acmekrte 1eneBble Hay4YHO-UCCIIEN0BATENbCKUE, B TOM YHCIE,
peanuzaiusi HUXKE MPUBEACHHBIX HAIMPABICHUM CUUTAIOTCS OJHUMH W3 BaKHBIX
3a/1a4: OMOJIOTMYECKUE CBOMCTBA KOKOHOB, (PM3MKO-MEXaHMYECKHE CBOMCTBA C
Y4ETOM KAaueCTBEHHBIX IIOKa3zarened, pa3paboTKa COBPEMEHHBIX METO/IOB
OnpeeeHs] KAYeCTBEHHBIX MapaMeTPOB; CPEJACTB aBTOMATU3aLMU U YIIPABICHUS
TEXHOJOTMUYECKMMH  TpolleccaMu  4epe3  CO3JaHue  ObICTPOAEHCTBYIOIIMX
YCTPOMCTB; NPUEM KOKOHOB 10 Ka4Y€CTBEHHBIM MMOKA3aTENISIM U OPraHU3ALUs 3TOrO
MPOIIECCa; OpraHu3alus KOHTPOJIS Ha Ka)JOM STall€ BbIPAIMBAHUS KOKOHOB U
MoAPOOHOE U3YYCHHUE BIMSIONIMX HAa KaueCTBEHHBIC IOKazaTtelu (HaKTOpOB,
pa3paboTKa HOBBIX TEXHOJIOTHI; SKOHOMHUS CHIPbS U JIAIOIINE BHICOKYIO TIPOU3BO-
JTUTENBHOCTh Pa0OTHl JOCTIKEHHUS HAYKW U TEXHUKH, pa3pabOoTKa MalluH |
YCTPOICTB, CO31aHIE HOBBIX MOKOJIEHUI 3HEProcOEeperaroiux CpeacTB KOHTPOIIS
W aBTromaTu3auuu. HaydHo-ucciaenoBatenbCcKue padOThl BBIMOJHSEMBIE BBIIIE
MPUBEICHHBIX HAMpPaBJICHUN YKAa3bIBAIOT HA aKTyaJbHOCTh TEMbl JIaHHOU
JTUCCEPTALIUH.

JlaHHO€ AucCcepTallMOHHOE UCCIEAOBAHKUE B ONPEACIICHHON CTETIEHH CIYKUT
BBIMIOJIHEHUIO ~ 337]a4  NPEAYyCMOTPEHHBIX B  mocTaHoBieHuu Ilpesunenra
PecnyOonuku Y36ekucran [111-512 «O mepax nmo ganpHeieMy peopMupoBaHUIO
menkoBo otpacnu PecrmyOmuku» ot 15 wosiOps 2006 roma u I1I1-1512 «O
JOTIOJIHUTENIBHBIX ~ MEpax [0 CTUMYJHPOBAHUIO Pa3BUTUA  JEATEIbHOCTH
TEKCTUJILHOM MPOMBIIUIEHHOCTH» OT 28 Maprta 2011 roma, a Takxke B ApPyrux
HOPMATHBHO-TIPABOBBIX IOKYMEHTAX, MPUHATHIX B TAHHOU cdepe.
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CooTBeTcTBHE  HMCCJIEJOBAHUST  NPUOPUTETHBIM  HANPABJEHUSIM
Pa3sBUTUA HAYKM M TEXHOJOrHMid pecnydJuku Y30exkucrad. JlanHoe
UCCIICJOBAHUE  BBIIIOJHEHO B COOTBETCTBUM IPUOPUTETHOTO HANPABICHUS
pa3BUTHS HayKu W TexHoJorud pecnyonuku V. «Cenbckoe X03siCTBO, OUOTEX-
HOJIOTHS1, SKOJIOTHS M OXpaHa OKPY>KaroILIEerl CpeaIbl».

OG30p 3apyGesKHBIX HAYYHBIX HCCIE0BAHMIL 110 TeMe JMCCePTAIHH .

HayuHnble ucciienoBanus no pa3paboTKe U BHEAPEHUIO HOBBIX TEXHOJIOTHIMA
JUISi  TIOBBIIICHUE KayecTBa M KOJMYECTBA IICIKONPOIYKIIMU TPOBOASATCA B
Hay4YHBIX [IEHTPaX, MHCTUTYTAaX U YHUBEPCUTETAX BEAYUIUX CTPaH, B TOM YHUCIE, B
Kuraiickoli akageMuu CeIbCKOXO3SHUCTBEHHBIX Hayk ImeiakoBojicTBa (LI[3sHCy),
Zhejiang University (Kurait), International Sericultural Commission (France),
Kyushu University (Japan), National Akademy of Agrocultural Science (South
Korea), Central Sericultural Research & Training Institute (CSRTI) (Mysore,
India), B Hay4HO-HcCie1oBaTeIbckKOM IICHTpE IenkoBoacTBa Mpana, Agrocultural
Science Malaysia  (Malaysia), = Hay4HO-HMCCIIEIOBATEIbCKONH  CTaHIMU
LIEJIKOBOACTBA POCCHIICKON akaJeMuu CEIbCKOXO3SMCTBEHHBIX HayK, MHcTuTyTe
mrenkoBojacTBa  (YkpamHa), TalIKeHTCKUH TOCYIapCTBCHHBIH TEXHUYCCKHIA
YHUBEPCUTET, Y30eKkucTancKuit Hay4YHO-HCCJIEI0BATENbCKUM UHCTUTYT
HIEIKOBO/ICTBA.

B pesynbraTe uccienoBaHuid, MPOBEICHHBIX B MHUpPE IO pa3paboTke u
MOJICPHU3AIIMM COBPEMEHHBIX METOJOB M CPEJICTB KOHTPOJIA KA4ECTBO KOKOHOB
MOJTYYEHBI PAJl HAYYHBIX PE3YJbTATOB, B TOM YMCJE MPEMIIOKEHO TEXHUUYECKOE
pEIlICHUE, TMOBBIMIAIONIEE TOYHOCTh IIPOLECCA COPTUPOBKHM W BBIICICHUS
rIyxapei; paspaboTaHa MeEXaHU3UPOBAHHAS TEXHOJIOTHUS MOPKU KOKOHOB
OpOMHCTBIM METHUJIOM, C 3a/lau€l COXpaHEHHsS MPHUPOJHBIX KAaueCTB KOKOHOB
Kyushu University, Smonusi; MTHCTUTYT IIEIKOBOJCTBA, YKpaWHa); pa3padoTaHa
TEXHOJIOTUYECKasi CXeMa HKCIEPUMEHTAJIbHOIO IeXa Uil MEXaHU3UPOBAHHOM
BBIKOPDMKHM TYycCeHHUIl TyToBoro menkonpsiaa (Zhejiang University, Kurait);
pa3paboTaHbl DJIEKTPOHHBIE YCTPOWCTBA PETYJIUPOBAHUSA, YCHUIICHUS, KOHTPOJS
mapamMeTpoB BEIIECTB W MaTepHalioB; pa3paboTaH Crocold ompeaeaeHus
MJIOTHOCTH OOOJIOYKM KOKOHA; pa3paboTaHa METOJIUMKAa WHCTPYMEHHTAIBHOTO
KOHTPOJSl BJIQXHOCTM KOKOHOB Ha 3aroTOBUTEIBHBIX IIYHKTAaX, a TaKxke
obopynoBanue s eé peanmmzanuu  (National Akademy of Agrocultural
Science, [Oxnas Kopes; TalmKeHTCKUH TOCYJIapCTBEHHBIM TEXHUYECKUH
YHHBEPCUTET); pa3pabOTaHbl KOHCTPYKIIMH TEIUOIICKTPHUSCKUX YCTAHOBOK JIJIS
CO3/IaHUsI MUKPOKJIMMATa B TOMEIIEHUSIX, MOPKH U CYIIIKA KOKOHOB M HarpeBaHUs
BOJbI ISl TEXHOJOTMYECKHUX IpoleccoB (Y30€KHCTaHCKUII Hay4YyHO-HCCIEI0Ba-
TENbCKUU MHCTUTYT MIEITKOBOJICTBA).

1 OG30p 3apyOexkHBIX HAyYHBIX HCCIICIOBAHHIA [0 TEMe AMCCEPTAIMH BHIONHEHO 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.html.2016; www. findpatent.ru/patent/802/802857.html.2015/. K. TlpombinuieHHBIE
ACY wu xoutposuepsl; K. Tlpubopsl u cucrembr ynpasinenusi; XK. ITpoGmemsr Texcruis, 2009-2015; u np.
HCTOYHUKOB.
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B HacTtosiiiee Bpemsi mpOBOJATCS HAYYHO-UCCIEN0BATENIbCKUE PabOThI MO
CO3JaHUK0 W BHEAPEHUIO B TMPOU3BOACTBO MAIIMH M MEXaHU3MOB s
KOMIUIEKCHOM MEXaHHM3allMM M aBTOMAaTHU3allUHd IPOU3BOACTBEHHBIX IPOIIECCOB
IIEJIKOBOJICTBA, Pa3padOTKa TEXHOJOTUYECKUX MapaMeTPOB NEPBUUHON 00pabOTKU
KOKOHOB, pa3pa0OTKa M YCOBEPIICHCTBOBAHUE METOJOB U CPEICTB OMpEEICHUS
KAUYE€CTBEHHBIX XapaKTEPUCTUK KOKOHOB.

CreneHb M3Yy4eHHOCTH MpoOJeMbl. B MHpPOBOW MpaKTUKE HMEIOTCS
pa3IMUHbIE KOHCTPYKLIMHM TEXHUKH JJIi MEXAHU3AllMd BBIKOPMOK TYTOBOIO
menkonpsga. Co3man psal MEXaHU3UPOBAHHBIX JIMHUM BBIKOPMKHU HIEIKOMPSIA,
NOBBIIAIONINX 3P (EKTUBHOCTH MpoIiecca.

Pa6otst  P.M.MyxamemkaHoBa,  A.Mup3axomxkaeBa, K.Mypazona,
H.®.Onanacenko, B.f.flnoBa, B.A.CtpyHHukoBa, A.®.Cupumona, ['.A.Ilaii,
O.®.Illanakuaze, MOCBSIICHb PEIICHUI0 HAYYHBIX W MPAKTUYECKUX BOIPOCOB
YBEJIMYEHHUS MPOU3BOJCTBA KOKOHHOTO ChIPbSI M MOBBIIICHHUIO €r0 KadyecTBa Ha
OCHOBE MEXaHU3allu TEXHOJOTMYECKUX MpoieccoB. OQHAKO, 3T HCCIEI0BaHUS
(dbparMeHTapHbl M UX PE3yJbTaThl CJ1a00 BHEAPSIOTCS B IPOU3BOJICTBO.

[Ipu »stom yuensie CHI' Hakonmuiam cephe3Hble Hay4yHble HapaOOTKH,
MO3BOJISIIOIIME BBIBECTH OTpacib Ha COBPEMEHHBI MHUPOBOM  YpPOBEHb
(B.A.CTpyHHHUKOB, E.H.Muxaiinos, b.Mammertkynues, 0. X.Tamxkues,
H.I''baganos, A.3.3notun, 3.A.I'amxueBa, M.E.bpacnasckuii, B.B.Knumenko,
B.A.T'onoBko, . A . Kupuuenko, b.®.ITununenxo).

[IpensioxkeHO TEXHUYECKOE pEelIeHHE, MOBBIMIAIIIEE TOYHOCTh Ipolecca
COPTHUPOBKM U BBIJICJICHUS TJyXapel, a Takke YNpoUeHUEe KOHCTPYKIUU
(JI.®.Arono, A.M.A6aynnaes, X.3.Y0aiinysiaes).

Pa3paboTanpl  ONTORJIEKTPOHHBIE YCTPOWMCTBA KOHTPOJS M U3MEPEHUS B
TEKCTUJILHOW MpOMBINUIEHHOCTH. [IpennoxkeHsl  (HOTOIEKTPUUECKHE MHOIO-
MapaMeTPOBbIE METOAbl U3MEPEHUS, & TAKKE CXEMbI, KOTOPbIE UCIIOJIB30BaHbI MPU
pa3paboTKe BIAroMepoB, ra30aHAIM3aTOPOB M JAPYTHX YCTPOWCTB, pa3paOOTaHbI
ONTUYECKHE METObI, CIOCOOBI U YCTPOMCTBA JIJIsi M3MEPEHUs, aBTOMATHYECKOTO
KOHTPOJISL U PETYJIIUPOBAHUS BIAKHOCTH B XUMUYECKOM, TEKCTUIHHOM, HEDTIHOH,
METAJUIypruueCKOr, TOPHOM, MUIIEBOW M JPYrUX OTPACISAX HPOMBIIUIEHHOCTH.
Pazpabotan QoTosnekTpuueckuii BIaroMep s aBTOMAaTUYECKOTO KOHTPOJSI U
pPEryJIMpOBaHMS BJIAKHOCTH, a TakKXKe IS YyIpaBieHUss pabOTOM pa3InyHBIX
YCTPOUCTB MpU KOJICOAHUSIX  BEJIUYMHBI  OTHOCUTEIBHOM  BIAXHOCTH U
temrepatypsl (M. M. Myxutaunos, 3.C.Mycaes u ap.).

Pa3paboTtana cxema npubopa, rie KOKOH aHaJU3UPYETCs MyTEM CPABHEHHUS
YPOBHSI CUTHAJIOB C BbIXOJa Ha ()OTORJIEMEHT M C MOCTYMArOUIUX OT YeThIpEeX
ATAJOHHBIX MCTOYHHUKOB B COOTBETCTBYIOIIME CXEMBI CpPaBHEHUS, cpadaThIBaeT
OJIHO U3 YeThIPEeX MPHUCIOCOOJICHUHN, KOTOPbIE COPTUPYIOT YUCThIE U Je(PEeKTHBIC
kokoHbl, (JI.D.Arwmnos, C.C.Hurmanxomxkaes, I'.51. SIHoramoB).

HecMoTpst Ha OoJblioe KOJIMYECTBO WCCIICIOBAHUMN, MPOBEACHHBIX O
HACTOAIIETO BPEMEHH IIEIIKOHOCHOCTh OIPENENSIOT Ha MPOU3BOJICTBE PYYHBIM
crioco0oMm, B3pe3as Jie3BUEM NPoO0y KOKOHOB, B3BEIIMBAsl O00OJIOUKH, KYKOJKH U
JTUYUHOYHBIE MMKYPKU U TIOJICYUTHIBAIOT TIO0 (popmysie Bec 0007I0YKH B MPOIICHTAaX
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K TIOJIHOMY BeCy KOKOHOB. IM3-3a HU3KOW MPOU3BOAMTEILHOCTH U OOJBIIHX
NOTPENIHOCTAX Ha TMpOIECCe MPEeANnpuaATUs HecyT Oojbiive  yOBITKU.
KoHcTpykTopamMu u uccineaoBaTeNIssMU ObUTH ClI€NIaHbl MOMBITKA MEXaHU3UPOBATh
atoT mnpouecc (JI.D.Arwmnop, A.T.IlepmyxamenoB, A.M.AOGaymaeB u J1p.).
Opnako, 9TO MOKa HE UMENO ycrexa. [ JTaBHbIA HEeIOCTaTOK OIBITHBIX 00pa3loB
CJIIOKHOCTh KOHCTPYKLIMM, OOJblllasg TMOTPEIHOCTh M HHU3Kas HaJeKHOCTb.
[IpakThuecku Ha TMPOU3BOJCTBE HET TEXHUYECKUX CPEACTB, OOECIeUMBAIOLIUX
MPOIIECC OMPEACIICHUS MIETKOHOCHOCTH KOKOHOB.

N3 TexHUYeCKUX CpEeACTB Ha TMpoOIecCe€ MPUMEHSIOTCS  TOJBKO
TEXHUYECKHUE BeChl. Pa3paboTKu HEKOTOPHIX aBTOPOB MO CO3JAaHUIO IPUOOPOB IJIs
HETOCPEJCTBEHHOTO OMPEICNICHUS] TIOKA3aTelsl MIEIKOHOCHOCTH KOKOHOB TTOKa HE
peanu3oBaHbl B TPOU3BOJICTRO.

CBsi3b TeMbl JHCCEPTANUH € HAYYHBIMH MCCJIEJOBAHUSIMH BbICIIETO
yueOHOro 3aBe/IeHHs1, B KOTOPOii BbINOJHEHA M CCEPTAIIMOHHAS padoTa.

JluccepTallMOHHOE HCCIIEIOBAaHME BBIMIOJHEHO B paMKaxX IJlaHA Hay4yHO-
MCCJIEI0OBATENbCKUX pa0OT MPUKIAAHOTO TMpoeKTa TallKeHTCKOro MHCTUTYTa 10
MIPEKTUPOBAHUIO, CTPOUTENILCTBY U IKCIUTyaTallid aBTOMOOMIBHBIX JOPOT 1O TeME
KA-4-001 «Co3ganue omnbITHOTO 00Opasila aBTOMATH3WPOBAHHOTO MOOUJIBHOTO
YCTPONCTBA C COJHEYHBIM HCTOYHMKOM DJJIGKTPONMUTAHUS U  pa3paboTka
TEXHOJIOTUH OIPEIENICHUS MIETKOHOCHOCTH KOKOHOBY.

Heabio nucciieoBaHus SBISETCS pa3padOTKa CTATUCTUUECKUX METOJOB ISt
KOHTPOJISI ~ KAueCTBEHHBIX IIOKa3aTesied IIEJIKOBUYHBIX KOKOHOB Ha OCHOBE
AKECTKOCTH UX 000JIOYKH U CO3JaHUE aBTOMATU3UPOBAHHBIX YCTPOUCTB.

B cOOTBETCTBHMU € TMOCTaBJICHHOW LEJIbIO PEIIAIUCH CICAYIOMNE 3adadu
HCCJIe0BAHMS:

000CHOBaHME U pa3pabOTKa CTATUCTUUECKUX METOJIOB JJIsI OMpPEACIICHUS
KAueCTBEHHBIX TMapamMeTpoB (0OBEMHON KECTKOCTH, HICIKOHOCHOCTh, CTENEHU
3pesoCTH KOKOHOB, IUIOTHOCTU M TOJIIMHBI OOOJIOYKM) KOKOHOB Ha OCHOBE
’KECTKOCTH MX 000JIOUKH;

pa3paboTaTh YCTPOWUCTBO AJIA ONpeiesieHns 00beMa KOKOHOB;

pa3paboTaTth YCTPOMCTBO /I OMNpPEACICHUs] TPOLEHTHOTO COJEPIKAHUS
HE3PEJbIX U KOKOHOB C OOJIBIINM YIEIbHBIM 00beMOM (TITyXapei);

pa3paboTKa YCTPOWCTB IS ONpPENENICHUS IICJIKOHOCHOCTH, CTEICHH
3pEJIOCTH Y TOJIIUHBI 000JIOUKH MIETKOBUYHBIX KOKOHOB 0€3 UX B3PE3KHU;

MOJIEpHU3AIIMS, TPOrpaMMHOE  oOecrieueHue mnpubopa sl U3MEPEHUS
yaenbHoro oobema KokoHOB DPTU-1M um pazpaboTka sKkcmpecc MeTona A
OTIPEICJICHUS IIIEJIKOHOCHOCTH;

DKCIEPUMEHTAIbHOE  MCCJIEJOBAaHUE TEXHUKO-IKCIUTyaTallUOHHBIX U
TOYHOCTHBIX XapaKTEPUCTUK YCTPOMCTB Ha OCHOBE JKECTKOCTH 000JIOYKH KOKOHOB.

O0beKTOM HCCIeA0BAHMUSA  SIBJSIIOTCS  TEXHOJIOTMYECKHE  MPOLIECCHI
IIEJIKOBOJICTBA, HOBBIE YCTPOMCTBA JIJIsl THX MPOIIECCOB U KUBBIE KOKOHBI.

IIpeamer ucciaenoBaHus — METOJIBI KOHTPOJISI Ka4ECTBEHHBIX IMOKa3aTeseH
IIEIKOBUYHBIX ~ KOKOHOB M TEXHMYECKHE  aCTleKThl  aBTOMAaTH3alluu
TEXHOJOTUYECKUX MPOLIECCOB B IIEIKOBOICTBE.
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Metoabl wuccienoBaHusi. B KkadecTBE METOMOB WCCIENOBAHUS ObLIH
BbIOpaHbl KOMIUJIEKCHBIA CHUCTEMHBIM MOAXOJ K PEUICHUIO MOCTaBJIEHHBIX 3ajad,
OCHOBaHHbII Ha METOJAX HCCIEIOBAHUS CIOXHBIX CHCTEM, IPUYUHHO-
CJIIEICTBEHHOTO  aHallu3a BJIMSHUS Pa3IUYHBIX (HaKTOPOB HA KaueCTBEHHBIX
NOKa3aTeJel >KUBBIX KOKOHOB. [Ipu mpoBeneHUU UCCAEAO0BAaHNUN HCTOJIb30BAIUCH
METOAbl MAaTEMATHYECKOTO MOJEIUPOBAHUSA, CTATUCTUYECKUE METOABI U METOMbI
CPaBHUTEIIBHOTO aHAIN3A.

Hay4ynasi HOBU3HA MCCJIEIOBAHUSA 3aKII0YAETCS B CJICIYIOIIEM:

pa3paboTaHO W 0OOCHOBAHO CTATHUCTHYECCKUX METOMOB ISl OMPEICICHUS
KaueCTBCHHBIX IMapaMeTpPOB (O0OBEMHOM KECTKOCTH, IICIKOHOCHOCTh, CTEIECHU
3peIOCTH KOKOHOB, IUJIOTHOCTHM W TOJIIHUHBI OOOJIOYKH) KOKOHOB Ha OCHOBE
’KECTKOCTH MX 00O0JIOUKH;

pa3paboTaHO YCTPOWCTBO MJISl OMpPEAeNIeHUs 00beMa Tell CIOKHOW (OPMHEI,
KOTOpOE HCHOJB3YETCs IJIsl ONpeesieHuss 00beMa KOKOHOB, YTO HEOOXOUMO JIIsI
pacdeta k03P GUIIMEHTa TONPABKU MPU BBIYMCICHUUA MHIEJIKOHOCHOCTH OOpa3lioB
UBBIX KOKOHOB B C/IaBaeMOW MapTHUH;

pa3paboraH  cHoco0 W YCTPOWCTBO JJis OIpPEACNICHUs MPOIEHTHOTO
coJiep KaHUsl HE3PEJbIX U KOKOHOB C OOJBIINM yJIeTbHBIM 00beMoM (riryxapeit). C
y4eTOM 3TOM UH(POPMAIIUX TPOU3BOJAUTCS PACUET MIETKOHOCHOCTH KOKOHOB;

pa3paboTaHbl TpU BapuaHTa CIOcoba W YCTPOMCTBA, OOECICUHBAIOIINE
0oJiee TOYHOE OMNpENEJICHHE JEHCTBUTEIHHOTO KOJIMYECTBA IIEIKOBOW MacChl
KOKOHOB, a TakK)Xe CTENEeHb 3PEJIOCTH, TOJIIUHY U IJIOTHOCTH 000JI0YKH KOKOHOB
IO KECTKOCTU 000JIOUKH C/IaBa€MOM MapTUU KOKOHOB.

MOJIEPHU3BUPOBAH TPUOOp ISl U3MEPEHUs YAEIBHOTO 00beMa KOKOHOB
OTU-1IM ¢ ¢ukcamuelt TOCTOSHHONH MacChl 00pasiia >XKMBBIX KOKOHOB (3Kr) U
ABTOMATHYECKUM CBHEMOM BBICOTHI CJIOS KOKOHOB H3MEPUTEIBHOM IMJIUHJPE,
MpEeIHA3HAYEHHOTO JUIsl ONpPEIeNIeHUs] IMEeTKOHOCHOCTH KOKOHOB 0€3 MX B3PE3KH.
PazpaboTan aKcmpecc METO AJist ONIPeIeNICHUs IEIKOHOCHOCTH KOKOHOB.

IIpakTHyeckue pe3yabTaThl HCCIACAOBAHUSA 3aKII0YAETCS B CIEAYIOIIEM:

pa3paboTaHbl HOBBIE METOJBI OMpENENICHUs KAaYeCTBEHHBIX IOKa3aTese
KOKOHOB, OCHOBaHHBIEC Ha KECTKOCTH uX 00ojouku. [IpoBeaeHs ux ampobdarus u
WCTIBITAHUS TIPH OMNPEIEICHUN KAaY€CTBEHHBIX MapaMeTPOB >KUBBIX KOKOHOB, KaK
o0ObeMHast KECTKOCTh, IIEIIKOHOCHOCTb, CTEMEHb 3PEJIOCTH, TOJIIMHA u
IJIOTHOCTH 000JI0YKH 00pa3iia *KUBBIX KOKOHOB.

pa3paboTaHbl YCTPOMUCTBO [IJIsl ONIPEIeieHUs 00bEMa KOKOHOB, YCTPOMCTBO
JUISL OTIPENIeSICHUs] TIPOLICHTHOTO COJEP>KaHUSI HE3PEJIbIX KOKOHOB U KOKOHOB C
OONBIIMM yNIEeTbHBIM 00beMOM (TJIyXaped) W  YCTPOMCTBO UIsl ONpPEAEIICHUS
IIEJTKOHOCHOCTH KOKOHOB, DKOHOMHUYECKH TpHUEMJIEMbIE IS IIETKOBOIUYECKOM
MIPOMBIILJICHHOCTH.

MOJICPHU3UPOBAH TPUOOp JJIsi U3MEPEHHS YACIHHOTO 00bemMa KOKOHOB
OTHU-1M u npeIoKeH 3KCIPEecC METOA OMPEASTCHUS IIEJIKOHOCHOCTH KHUBBIX
KOKOHOB.

JIOCTOBEPHOCTHh Pe3yJbTATOB HCCJAEI0BAHMI TOATBEPKIACTCSA, MPEXKIIEC
BCET0, OOJBIION CTATUCTUKOW SKCIEPUMEHTATHHOTO MaTepHalia, COOTBETCTBHUEM
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MOJIYYCHHBIX  OKCIEPUMEHTAIBHBIX  JTAHHBIX €  pe3yJbTaTaMH  JPYTHX
sKcriepuMeHToB. OO0paboTKa TMOJYYEHHBIX  pe3yibTaToOB MpOBEIEHA C
UCII0JIb30BAaHUEM METO/IOB MATEMATUYECKON CTATUCTUKH.

Hayuynasi m mnpakTuyeckasi 3HAa4YMMOCTb pPe3yJibTATOB HCCJIeI0BAHMSI.
Haydnas 3HauMMOCTh pe3yJbTaTOB MCCIIEIOBAHUS 3aKIIIOYAETCS BO3MOKHOCTBIO
OTNpe/eleHUs] OCHOBHBIX KAuECTBEHHBIX IOKa3aTesied KOKOHOB, KaK OOBEMHYIO
KECTKOCTh, IEJIKOHOCHOCTh, CTENIEHb 3PEJIOCTH, TOJIIMHY U MIIOTHOCTU 00O0JIOUKH
KOKOHOB T10 )KECTKOCTH UX 00OJIOUKH.

[IpakTrueckas MEHHOCTh PaOOTHI 3aKIIFOYAETCS B TOM, YTO pa3pabOTaHHbBIC
METOABl M  YCTPOWCTBA JUIS  ONPEACICHHS  OOJBITMHCTBA  BaKHEHIIHMX
KaueCTBCHHBIX  IIOKa3aTelel  KOKOHOB  TO3BOJISIIOT  ONTHUMH3UPOBATh U
CTaOMJIM3UPOBATh TEXHOJOTUYECKUE PEKHUMBI, OTOPAKOBBIBAIOT JEe(PEKTHBIC
KOKOHBI, YMCHBIIAIOT TOTEPH TPU OMPEACICHUH CEOECTOMMOCTH TPOIYKITUH,
CHUKAIOT MOTPENTHOCTU U YIYUIIAIOT KYJIbTYpY 00CITyKUBaHUSI.

BHenpenne pe3yiabTaToB muccienoBaHusi. Ha ocHoBe pa3paboTaHHBIX
METOJ/IOB U aBTOMATHU3UPOBAHHBIX YCTPOMCTB JIJIsl KOHTPOJISI Ka4eCTBA KOKOHOB:

MO OTpPECIICHUs MIETKOHOCHOCTH 0€3 UX B3pPE3KHU IMOJy4YeHbl 4 maTeHTa Ha
uzobperenre mo WHremiektyanHoit cobctBeHHOCTH PecnyOnuku Y30ekucran
«Crioco6 ompenesneHuss IEITKOHOCHOCTH kokoHoB», UZ IAP 05164 ot
22.01.2016; «Cmocob ompeneneHus MIEIKOHOCHOCTH KokoHOBY», UZ |AP 05014
ot 19.01.2015; «Crnioco6 ompeneneHus MEeIKOHOCHOCTH O KECTKOCTU 000JI0UKHU
kokoHOBY», UZ 1AP 04905 ot 08.05.2014; «Croco6 ompeneneHus meIKOHOCHOCTH
kokoHOB», UZ IAP 04652 ot 15.01.2013. Pa3paGoranHbie CIOCOOBI M HX
peaM3yIoNIue YCTPOMCTB TO3BOJSUIH 00JIee BBICOKOM TOYHOCTH OIPEACIIUTH
IIIEJIKOHOCHOCTH JKMBBIX KOKOHOB B CJTaBa€MOM MTapTHH;

M0 OTPEACIICHUIO MPOIICHTHOTO COoACpKaHUS Ne(EKTHBIX KOKOHOB TOJTyYCH
MaTeHT Ha wu3o00pereHue mno MHTennexkryanHo coOcTBeHHOCTH — PecnyOnmku
V36ekuctan «Crocob ompeneneHuss MPOIEHTHOTO COJEpPKaHUS KOKOHOB C
6onpmM yaenbHbIM 00beMom», UZ IAP 05003 ot 05.12.2014. Pa3pabGoTaHHbIN
CIoco0 M WX pean3yroNINil ero yCTPOWCTB MO3BOJISUT 00Jiee BHICOKOW TOYHOCTH
OTIPEJICIUTH HE3PEIIbIX U KOKOHOB C OOJBIITNM 00BEMOM, KOTOPhIE OTPHUIIATEIHHO
BITUSIIOT Ha KQY€CTBO KOKOHOB B C/ITaBa€MOM MapTHH;

pa3pabOTaHHbIE METOJbI U HAa HMX OCHOBE CO3JaHHBIC YCTPOWMCTB, IS
OTIpeNeICHUS] KaYeCTBEHHBIX MMapaMeTPOB IICIKOBHUYHBIX KOKOHOB, MOJICPHHU3U-
POBaHHBIN MPUOOP I U3MEPEHUS yIeTbHOTO 00beMa KOKOHOB DTU-1M, a taxxke
MIPEIOKCHHBIA 3KCIPECC METOJ OMNMPEACIICHHUS IICIKOHOCHOCTH  IIETKOBUYHBIX
KOKOHOB BHEJPEHBI B CEIIBCKOE XO35A1CTBO, B YACTHOCTU SIHTHIOIBCKOM ['0JTOBHOM
kokoHocymmike (2011-2015 rr.) Tamkentckoit ob6yactu  (MHHHCTEPCTBO
CEJILCKOTO M BOJIHOTO XO3SIMCTBO pecnyOnuku Y30ekucrtan crnpaBka Ne 02/35-26
or 9.01.2016 r.). BHeapenue pe3yiabTaTOB HCCIEIOBAHUS MOCTYKWIO JIJIs
oTpe/eNeHNs] KaueCTBEHHBIX MapaMeTPOB KOKOHOB, B YACTHOCTH CPEIHUNA O00BEM
KOKOHOB, OOBEMHYIO JKECTKOCTb, CTENEHb 3pPEJOCTH, MICIKOHOCHOCTh U
MIPOIIEHTHOE COJCP)KaHNE HE3PENIbIX KOKOHOB W KOKOHOB C OOJBIINM yAEIbHBIM
00BEMOM.
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AnpoGanus pe3yabTaTOB HcCCJIe0BaHUs. Pe3ynbrartsl mcciaegoBaHUsS
anpoOupoBaHbl Ha 14 pecnyONMKAaHCKMX M MEXIYHApOJIHBIX KOH(EpeHUHUsX, B
ToM uucie, «lIpoGnembl BHEAPEHHS WHHOBAIIMOHHBIX WJAEH, TEXHOJOTUH U
IPOEKTOB B Mpou3BojcTBO» ([xu3zax, 2010), «MonaepHuzanus Mpou3BOJICTBO,
TEXHUKO-TEXHOJOTUYECKH Mepeo0OpynOBaHUE, HWHHOBAIMK, SKOHOMUYECKU
IpUEeMJIMMbIE METOJBl M HEOOBIKHOBeHHBIC pemieHun» (deprana, 2010),
«Hayko€MKHE TEXHOJIOTMH B XJONKOUYHUCTUTEIBHOM, TEKCTUIIBHOU, JIETKOU
MPOMBIIIICHHOCTSIX U noiurpadudeckoM npousBojcte» (Tamkent, 2010, 2011),
«AKTyaJIbHbIE BOMNPOCHI Pa3BUTHH JIETKOW NPOMBIIUIEHHOCTH Y30€KHCTaHa Ha
ocHoBe HMHHOBammu» (Tamkent, 2012), «/lHHOBaUMOHHBIE HJIEW U Pa3padOTKH
OJIOPEHHBIX MOJIOJAEXH B YCIOBUSAX MOJACPHU3ALUMU TEXHUKH M TEXHOJOTHK
(Tamkent, 2013), «AKTyaJbHbIE BONPOCHl WHHOBAIIMOHHBIX TEXHOJOTHH B
YCIIOBHSIX MHTETpaluy Hayka, oOpa3zoBaHue U npousBojcTea » (Tamkent, 2013),
«/IHHOBAIIMOHHBIE HJIEM M Pa3padOTKH OJOPEHHBIX MOJIOAEKU B YCIOBHSX
MOJIEPHHU3AIUH TeXHUKH 1 TexHojaorun» (Tammkent, 2015), XLVI mexnyHapoanas
HayyHO-TIpaKkTUueckass  KoH(pepeHuuss  «Hayunas  aumckyccus:  BOIpPOCHI
TexHuueckux Hayk» (Mocksa, 2016), IX MexayHapoaHas HayqHO-IIpaKTHUECKast
KOH(pepeHIHs «AKTyanbHbIe podsiembl Hayku X XI Beka» (Mocksa, 2016).

Ony0MKOBAaHHOCTH pPe3yJbTATOB HccjaenoBanuil. [1o TeMe qucceprannu
OmyONMKOBaHO 32 HAy4yHBIX pabOT, M3 HUX & HAyUHBIX CTaTed B >KypHalax
PEKOMEHJIOBaHHbIX  BpIcmieil  aTrecTaliuoHHOW  Komuccued  PecnyOnumku
V30ekuctan [y MyOJMKAalUA OCHOBHBIX HAYYHBIX pE3YyJbTAaTOB JOKTOPCKUX
JUCCEPTALMM, TOJYyYEeHbl 5 MATEHTOB Ha M300peTeHHs, | MaTeHT Ha MOJIE3HYIO
MOJIeTb B 3 CBHJIETENIBCTBA O PErHCTpaIiy nmporpamm st OBM.

Crpykrypa u 00beM auccepranuu. CTpyKTypa AucCEpTalllyd COCTOUT U3
BBEJICHMS, MATHU TJIaB, 3aKJIIOUEHHMS, CIIMCKA HCIOJb30BAaHHON JUTEpaTyphl U
npuioxeHuit. O6beM quccepTaru cocrapiser 181 cTtpanuir.

OCHOBHOE COJEPXAHUE JUCCEPTALIUUA

Bo BBegeHnmum 0OOCHOBaHa AakKTyaJbHOCTb U BOCTPEOOBAHHOCTb TEMbI
JUCCEPTALMM,  ONPENEIEHO  COOTBETCBHE  MCCIIEJOBAaHUS  MPUOPUTETHBIM
HaIlpaBJICHUSIM pa3BUTUS Hayku U TexHojorud PecnyOnuku VY30ekucraH,
IpUBEIEHbI 0030p 3apyOEKHBIX HAyYHBIX MCCIECAOBAHUN MO TEME JUCCEPTALUU U
CTENEeHb U3YYEHHOCTH MpoOJieMbl, cHOPMYIUPOBaHbI LENIb U 3a/layd, BBISBICHBI
OOBEKT M NpPEIMET HCCIIEIOBAHUs, U3JI0KEHBl HayyHasi HOBU3HA U MPAKTHYECKHE
pe3ynbTaThl  HMCCIEAOBAaHUS, pPACKpPhITA TEOpPETHUYEeCKas M  MpaKTUYeCKas
3HAYUMOCTD MOJYYEHHBIX PE3YJIBTATOB, JaHbI CBEACHUS O BHEAPEHUH PE3YJIbTAaTOB
UCCIIeI0BaHus, 00 OMyOJIMKOBAaHHBIX PabOT M O CTPYKTYpE AUCCEPTALIUU.

B nepBoii rmaBe aucceprauuu HazBaHHOW «CocTosiHMe mNPoOOJIeMbl H
TEeXHUYECKHEe OCHOBBI ONpeJe/ieHHs] KadeCTBEHHBIX IOKa3aTeseH IIeJKo-
BHYHBIX KOKOHOBY», NPUBEICH 0030p JUTEPATYPHBIX JaHHBIX 1O COCTOSIHUIO
npo0JIeMbl OIEHKM KadyecTBa MKHUBBIX KOKOHOB M  CYIIECTBYIOIIMX METOOB
ONpENEICHUS] KAYECTBEHHBIX I10KA3aTeJIed IIEJKOBHUYHBIX KOKOHOB, a TaKKe
KJIacCU(UKaLMs METOJOB U CPEJCTB KOHTPOJISI KAYECTBA IIEITKOBUYHBIX KOKOHOB.
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Ha ocHOoBe aHanm3a MMEIOIIUMXCS TEOPETUYECKUX M DKCIIEPUMEHTAIBHBIX JTAHHBIX
c(opMyJIMpPOBaHA TOCTAHOBKA 3a/1a4yM.

Bo BTOpoOli rimaBe nuccepraunv «BblOop MeToga KOHTPOJISA KadeCTBEH-
HbIX IaPaMeTPOB IIEJKOBHYHBIX KOKOHOB» IPUBEIEHBI 0O0CHOBAaHHE HOBOTO
METO/Ia KOHTPOJIS KadyecTBa LICIIKOBUYHBIX KOKOHOB OCHOBAaHHOI'O HA KECTKOCTH
000JI0YKH KOKOHOB.

Pa3paboraHa TEXHOJOTHS ONpENENECHUs OOBEMHOM >KECTKOCTH KOKOHOB,
KOTOpasi SABJISAETCA HE MEHEE BAXXHBIM IApaMETPOM JJIs OLIEHKHM TEXHHUKO-
HPKOHOMUYECKOM IIEHHOCTH MapTUU KOKOHOB. [y ompeneneHus xodpduireHTa
00OBEMHOM JKECTKOCTH, JKMBBIE KOKOHBI  OIPEAEICHHOW Macchl (HAampuMep,
M=3Kr) 3achlllaloT B MU3MEPUTEIBHYI0 €MKOocTh mnpubopa ®TU-1M, BKitOUarOT
BUOpOCTEH HA | MUHYTY B COOTBETCTBHH C TEXHHYECKHM IAaCIOPTOM Ha MPUOOP
OTHU-1M. Ilocne ocTaHOBKM BUOPOCTEHA (PUKCUPYIOT BBICOTY CJIOS KOKOHOB H U
C)KMMAIOT KOKOHBI TPY30M C OIIPENEICHHOM MacCOW, BBIYUCISAIOT KOA((UIMEHT
00BEMHOM KECTKOCTH KUBBIX KOKOHOB I10 3MIIUPUYECKON (popMmyJe:

_Myg
K=" (1)

rame M - macca rpysa, - yckopeHnue cBobogHoro nanenue, 4h=H-H;, H u H; -
BBICOTA CJI0SI KOKOHOB B M3MepuUTeIbHOU eMkocTu npudopa @TU-1M no u nocne
CKaTHUs COOTBETCTBEHHO.

[[IeKOHOCHOCTh ~ SIBJISIETCSI OCHOBHBIM U OOBEKTHBHBIM  IIPU3HAKAM,
XapaKTEepU3YyIOIIUM, KaueCTBO JKUBBIX KOKOHOB MPU MPUEMKE OT 3arOTOBUTENCH U
3aBUCUT OT MOPOJBI MICTKOMNPSIA, CHUIBHO U3MEHSAETCS OT YCIOBHI BBHIKOPMKHU U
COJICp>KaHUS TYCEHMUII.

Pa3paboTtansl HaMu HOBBIE METObI ONpPEEICHUS MICTKOHOCHOCTH >KUBBIX
KOKOHOB:

1-it metron. CrnocoO omnpeseneHus MeIKOHOCHOCTH OCHOBAH IO KECTKOCTHU
000JI0OYKH KOKOHOB, BKIIFOUAIOT OTOOP OOpa3lioB KOKOHOB, PAaCKJIAJIbIBAIOT HX B
BEPTUKAJIBHBIC SYCWKH, SYCHKH 3aroJIHAKT JUCTHJUIMPOBAHHOW BOJOW U
OTPENENSAIOT HMX TMEepPBOHAYAIBHBIA OOBEM, 3aTe€M CIABIMBAIOT KOKOHBI [0
yMeHbleHus: ux oobema Ha 5-10% oT mepBoHayanbHOTO, (GUKCUPYIOT 3HAUYCHUE
naBiaeHusT P, Mpu KOTOPOM MPOUCXOJIUT yYMEHBIICHHE 00BhemMa, a OmpeneiieHue
meaKoHOCHOCTH I ocymecTBIIAIOT O MaTEMATUYECKON 3aBUCUMOCTH

Il =x-p+e (2)

rae K — Ko3(p@UIHUEHT NPONOPIUOHAIBHOCTH, 3aBUCSIINA OT MOPOJbl KOKOHOB;
6 — CBOOOIHBIN WieH; P — U30bITOYHOE JIaBJICHUE, IIPU KOTOPOM O0BEM KOKOHOB
yMeHbInaeTcss Ha 5 — 10%, npu 3TOM TpoIecc CkKaTUus KOKOHOB KOHTPOJIUPYIOT
MyTeM MPOEKIMU TEHW KOKOHOB Ha (hOTOUyBCTBUTENbHBIN 3KpaH [11; [lareHT Ha
nzooperenune PY3 UZ IAP 04905].

2-it metoa. Crnioco0 ompeseneHns MeTKOHOCHOCTH KOKOHOB 3aKJII0YaeTCs B
TOM, YTO VYJIOXKEHHbIE B LHJIMHAPUYECKYID €MKOCTb KOKOHBI IIOJIBEPraroT
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BCTPSXUBAHUIO HA BUOPOCTEH/E, 3aT€M C IEJbI0 MOBBIMICHUS TOYHOCTH, TOCIE
OCTAaHOBKM BHOpOCTEHJa JUIsl y4yeTa BIUSHUSA Ha IIEJIKOHOCHOCTb TOJIIMHBI
000JI0YKH KOKOHBI CXXHMAIOT T'pPy30M C ompeaeneHHoi maccoi 10 -20 kr,
JaTYMKaMU BBICOTHI IepeAaroT MHPopMaluio 00 U3MEHEHHH CPEIHEW BBICOTHI
ciiosi KOkoHOB H-Ah B KOMIBIOTEp M BBIUMCIISIOT IICJIKOHOCHOCTH JKHMBBIX

KOKOHOB 110 sMmmupudeckoit popmyne [12; ITatent na nzobperenue PY3 UZ IAP
05014]:

I, = K-(H—Ah)+ A 3)

rae H — BbICOTa C10sg KOKOHOB Iocie BuOparuu;,; Ah — u3MeHEHHE BBICOTHI CJIOS
KOKOHOB TMOCJIe CXaTusg o000yi0uek; A—cBoOoaHbIN uieH; K- koadduimeHt
MIOMIPABKH, KOTOPBIC 3aBUCAT OT MacChl Ipy3a U IMOPOIbI KOKOHOB.

3-ii meron. Croco0 ompeeacHUs IIETKOHOCHOCTH KOKOHOB BKIIFOYACT
VKIAJKy KOKOHOB B ITMJIMHAPUYECKYIO €MKOCTh, BCTPSIXWBAHHE HAa BHOPOCTCHIIC
70 3aJaHHOM CTEMEHW WX YIUIOTHCHWS, M OMpEICICHUE IMIEITKOHOCHOCTH [I] 1o
dopmyite [9; INaTtenT Ha n3odperenue PY3 UZ IAP 04652]:

lU—K~HCp -100%, k=f i
m ’ V.|’ (4)

cp

rae H.,- cpeqHss BbICOTa 3alI0JHEHHs LWIMHIPA IpUOopa; M — Macca KOKOHOB B
mwMHApe npubopa; K — kosdduuueHT ans JaHHOM TOPOJbl  TYTOBOI'O
HIEJIKONPA/IA.

Koadpduument K mns n1r000i mOpoasl TYTOBOTO MISIKONPSAa OMPEACISIIOT
[0 TPaJUPOBOYHOM NPSAMOM, KOTOPYIO CTPOSIT IO JAHHBIM 3aMEpPOB CPEIHETO
o0bemMa OJHOro KokoHa M Kod(pduimenta K, onpeaeneHHOro sl ABYX IMOPOJ
TYTOBOTO LIETKONPSAA, PA3IUYaIOLINXCS pa3MEPOM KOKOHOB.

4-meton. M3 cnaBaemMoil MapTUM JKUBBIX KOKOHOB BBIOMPAIOT CIy4ailHBIM
oOpa3zoM N MTyK HenePopMUPOBAHHBIX KOKOHOB, ( 10<n<20 ) u3 HUX oTOMpaIoT
10 OYepe U KOKOHBI 110 OJIHOMY, 3aMEPSAIOT UX HaYaJIbHYIO JUIMHY {; 1O OO0JIbIION
ocu u cpenaHuil muametrp d KOKOHA M MYTEM MEXaHHMYECKOTO BO3JCHCTBUSI
OJIMHAKOBOM CHJIBI CO3JIAIOT CXKaThe € 00OMX MoiocoB KokoHa [13; IlaTeHT Ha
uzobperenne PY3 UZ |IAP 05164]. Jlasee u3MepsitoT HAUMEHBIIYIO IJIUHY {1
MEXy JIBYMsI BMATHHAMH CO CTOPOHBI IOJKOCOB U ONPEAEIISAIOT HIEJIKOHOCHOCTh
KQKJIOTO KOKOHA M0 SMIIUPUYECKOH (hopmyie:

11l = k-d-F .100% (5)

0 1

rae K- monpaBovHbIN KOA(PGUIMEHT, 3aBUCSIIUN OT MOPObl KOKOHOB; F — cuia
OIIPEJICIICHHOW BENMYMHBI, - cpelHUil quaMeTp KOKOHA; {o- HavyalbHas JJTUHA
OOJBIION OCHU KOKOHA; {; — HaUMEHbILIEe PACCTOSTHUE MEXKIY JABYMsI BMSITHHAMHU
KOKOHA CO CTOPOHBI ITOJIFOCOB MOCJIE BO3AEHCTBUSA CUJIBI F.
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3aTeM WIEJIKOHOCHOCTh ONPENEISIOT NapTHH KUBBIX KOKOHOB IyTEM
YCPEAHEHUS IEIKOHOCHOCTEH 10 PE3y/IbTaTaM U3MEPEHUI N KOKOHOB:

>
i=1

M_I

(6)

n

5-ii Meto. KOKOHBI omnpe/eneHHON MapTUU MOMENIAl0T B U3MEPUTEIbHYIO
€MKOCTb, MOAXOJSIIET0 JMaMeTpa KOKOHOB B CTOJOMK Jpyr Ha JApyra B
KoJauyecTBe OT & 10 15 mr., cBepXy KOKOHBI 3aKpbIBAIOT KPBIIMIKON CO
CHelUaIbHOM MOACTaBKOM, (PMKCUPYIOT BBICOTY cJiosi KOKOHOB H u nmnst yuera
BJIUSHUS HA  IIEJKOHOCHOCTh  TOJIIUHBI  OOOJIOYKM  CKUMAIOT  KOKOHBI
ompeneneHHbIM BecoM P, gaTumkamMu BBICOTHI — TepenaroT uHpopMauo o0
W3MCHECHHUU BBICOTHI cTON0A KOKOHOB Ah B kommbrorep. B kommbrorepe
BBIYHCIISIFOT MIETKOHOCHOCTh JKUBBIX KOKOHOB TI0 SMITUPUIECKOH (hopMyIie

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

rae P — Bec KpBILIKK U Tpy3a BMECTE C MOJCTAaBKOM, U3MEPSAETCS B HBIOTOHAX;
H — nmepBoHavdaibHast BBICOTA CIIOSI KOKOHOB JI0 cxkaThst; Ah — M3MEHEHHE BBICOTHI
CTOJIOMKa KOKOHOB mociie cxkaTusi; K - Kod(hPUIMEHT MOonmpaBKu, HU3MEpSETCs
B %/H.

JUis TOBBIIEHUS TOYHOCTH IIPU OINPENEICHUHM 3PEJIOCTH II0 YKECTKOCTH
000JIOUKH KUBBIX KOKOHOB HaMHU pa3paboTaHa METOAMKA OIpPEJEICHUs CTEHCHU
3pEJIOCTH MO KECTKOCTH 000JI0OUKH KOKOHOB.

Mertoauka omnpenencHus CTENEHU 3PEJIOCTH KOKOHOB : KOKOHBI IIOLITYYHO
IIOMEIIAIOT B  BEPTUKAIBHOM IIOJIOKEHUUM B  HU3MEPUTCIBHYK)  EMKOCTb,
MOAXOSIIYI0 MO JUAMETPy W JJIA y4eTa TOJIMHBI O0OJIOUKH CKUMAIOT KOKOH
onpeneneHHsIM rpy3oM maccoid 0,1 Kr, pUKCHPYIOT BBICOTY KOKOHA J0 M IOCHE
cKaTusl, MmepefarT MH(POpPMALMI0O Ha KOMIIBIOTEp, a CTENEHb 3PENOCTH KHUBBIX
KOKOHOB ONPENIETSI0T 0 SMIUPUUYECKON hopmyIe:

c =2 100% | ®8)
Ah

rne  Ah,,Ah - wu3MeHeHHe BBICOTBI 3PEIOr0 U UCIBITYEMOIO KOKOHA

COOTBETCTBEHHO I10CJIE CXKAaTUA 000JIOUEK, MM.

M3mMmeHenre BEICOTHI KOKOHA ITOCJIE C)KaThs 000JI0UYEK 3aBUCETh OT TOJIIHHEI
000JIOYKH KOKOHA.

HamMu mnpennmokeHHas METOAHMKA OMNPEACIICHUS TOJIIUHBI  000JI0YKH
KOKOHOB, OCHOBaHa Ha KECTKOCTH MX 000JIOYKH.

Metoauka ompenesieHusi TOJIIMHBI 000JOYKH KOKOHOB BKIJIFOYAET OTOOP
o0pa3loB KOKOHOB, 3arpykaemble HX B IHJIHHAPHUUYECKYIO H3MEPHUTECIBHYIO
E€MKOCTh (pHC.5) TMOIXOJAIIETO AUaMeTpa CTOJIOMKOM, (PUKCHPOBAHUE BBICOTY
CJIOSI KOKOHOB, 3aT€M CXXHUMAlOT KOKOHBI — OIpEICICHHBIM BecoM P, matumkamu
BBICOTHI TIepearoT HHGOPMAIH0 00 M3MEHEHUU BBICOTHI CTOJ0a KOKOHOB Ah B
KOMIIBIOTEP. B KOMITbIOTEpE BBIUMCISACTCS TOIIIMHA O0OJIOYKH KHUBBIX KOKOHOB
10 MAaTEMaTHYECKOM 3aBUCHMOCTH
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P
T:K-E—I—e 9)

rae k — ko3 UIUEHT NPONOPIHOHATBHOCTH, 3aBUCSIICH OT MOPOIbI KOKOHOB;

P — Bec rpy3a, usMmepsiercs B HplOTOHAX; AN - n3MeHEeHHe BHICOTHI KOKOHOB IOCTIE
CXKATUA;, 6 — WIECH, NOKAa3bIBAIOIINKM KAaKyl 4aCTb OPAMHATHI MpsMas OTPE3aeT OT
OCH OpJWHAT.

Kak u3BeCTHO, IUIOTHOCTH OOOJOYKH, KaK KadyeCTBEHHAs XapaKTEpUCTHKA
KOKOHOB, HM€ET OOJIbIIOE 3HAYEHUE IPU ONPEACICHUM JUIMHBI HUTH U €€
pPa3MaTbIBA€MOCTH .

Hamu npearaercs MeTouka OIpeaesieHus MIOTHOCTH 000JI0YKH KOKOHOB,
KOTOpAast 3aKJI0YAECTCS B CIEAYIOLIEM:

]_IJ'IH OIIPpCACIICHUA ILIOLIAAN 060HOqKH KOKOHa 8050], ) KOTOpasd
IMPOINOPIUOHAIIBHO 06’beMy KOKOHa VKOK J51 OonpcaAcCsICTCA 110 (I)OpMy.He
806011 =K .VKOK (10)

rie  k — KO3h(UIMEHT MPOMOPIMOHATILHOCTH, B 3aBUCUMOCTH OT TOPOJbI
mienkomnpsana koneodnercs B npenenax ot 0,25 (KpymHbIX KOKOHOB) a0 3,5 (st
MEJIKUX KOKOHOB).

Macca M,5,, 00010YKH KOKOHOB JIJIs JTFO0O0M TTOPOIbI TYTOBOTO HIEIKOMIPSIIa
OTPEJENSIOT M0 TPATUPOBOYHON MPSIMOI, KOTOPYIO CTPOSIT IO JAHHBIM 3aMEpPOB
cpeaHero oobemMa M Macca O00JOYKH M5, OJHOTO KOKOHA, Pa3anyaroiiuxcs
pasmepoM KOkOHOB. TommuHa o000704uku 7 KOKOHOB OMNPENENAIOTCA TI0
npejyiaraeMbliM HaMmH Bblllie MeToAoM. [Jlanee 3Has M, Maccy 000JIOUKH
KOKOHOB, TOJMIMHMHY 7 ¥ IUIOMIaab OOOJOYKA KOKOHA S,5,, MOYKHO OIPEACIIUTH
IJIOTHOCTH 000JI0YKH KOKOHOB MO (popMyJIe:

_ MO6OJ‘I _ M060n _ —
P - V - S T ’ M060ﬂ - f (VK‘()K )’ 8060/1 =K .VK()K (11)

o6ox obon

rne M5, Macca OOOJOYKH KOKOHA, S,s5,,-~ IUIOMIAAL OOOJOYKH KOKOHA;
T- TonuuHa 000JI0YKHA KOKOHA.

Takum oOpa3zoMm, MPEMTIOKEHBI METOJbI U MaTeMAaTHYECKHEe MOJACIH s
ONPEIEIICHNUS] KAaYECTBEHHBIX IOKAa3aTeJIe KOKOHOB, OCHOBAHHBIE HA KECTKOCTHU
UX 000JIOYKU KaK CTETEHb 3PEJIOCTH, TOJIIMHBI U TNIOTHOCTA OO0OJIOUYKH KOKOHOB,
KOTOpbIE SBJSIOTCS HaWOoJiee BAXKHBIMH ~ C TOYKH 3pEHHSI OIpeneseHus
KaueCTBEHHBIX MTOKa3aTeJeH IeIKa-ChIpla.

B Tpetbeil rnaBe aucceprauuu HazBaHHOW «Pa3padoTka yYCTPOMCTB H
NpPOrpaMMHoe odecrmeyeHre JJI KOHTPOJA U AHAJIM3a KaveCTBEHHBIX
noxkasarejieil KOKOHOB)» IPUBEACHBI pa3pabOTaHHBIC YCTPOWCTBA U PE3yJIbTAThl
ONPEAECTICHNUS KAaUECTBEHHBIX MTOKA3aTENEH METKOBUYHBIX KOKOHOB.

Pa3zpaboranHoe  HaMM  YCTPOMCTBO  OTHOCHUTCS K  TEKCTUJIbHOU
MPOMBIIIJICHHOCTH M KAacaeTcsl KOHCTPYKIMU YCTPOMCTBA IMPEIHA3HAYCHHOIO
MOBBIIIIEHWE TOYHOCTU M3MEPEHUsS ISl ONpeAesieHUsT o0beMa Tel CJI0KHOU
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dbopMmebl, Hampumep, KokoHOB [14; TlareHT Ha mone3Hyro mojnenb PY3 UZ FAP
00862].

Ha puc.1 wu300paxkeHOo yCTpOHUCTBO ISl ONpeAesieHs] 00beMa TN CII0KHOU
(hopMBI, KOTOPOE COCTOUT W3 MOJCTABKH 1, CTOEK 2, CTEKJISTHHOM I'pa yrpOBaHHON
TpyOKH 3, U3 ABYX COCYJIOB OJIMHAaKOBOro o0bemMa 4 M 5, OJMH U3 KOTOPBIX
Ha3bIBaeTCA JAeMN(pEPHOH €MKOCThIO O, a BTOPOH HU3MEPUTEIbHONM €MKOCThIO 4,
COCTOAIIIEH M3 JIBYX YacTed, NpUUUIM(QOBAHHBIX U TEPMETUYHO MPUTEPTHIX,
KOTOpbIE MPWXKUMAIOTCA JApyr K Jpyry 3axuMoM 6. BepxHsas yacte
U3MEPUTENTLHON €MKOCTH 4 CHa0)XeHa CTeKISTHHBIM MaTpyOKoM 7 C OTMETKOH 8.
HemndepHas eMKOCTh 5 ¢ TpyOKoW 3 M M3MEpUTETbHAsS €MKOCTh 4 COSAMHCHBI
nutairoM 9. O0beM Tena ClI0KHON (OpMBI ONpeneNsieTcs IEICHUEM YPOBEHbS
xuakoctu (coctaB 90% Boael u 10% MeTHIIOBOrO cnupTra) B IpaJlydpOBAHHOU
TpyOKe.

r~

Puc. 1. YcrpolictBo s onpenesneHusi o0beMa TeJl CJI0KHOH (popMmbl:l-moacraBka;
2-cToiikM; 3- CcTeKJIsAiHHAsi TpaayupoBaHHasi TPYyOKa;4-U3MeEpPUTEIbHAsI €MKOCTh;
S-neMngepHasi eMKOCTb; 6- 3a:KHM;7-CTeKJIsIHHAsA naTpyOka; 8- ormerka; 9- miacrtmac-
COBBIil IIVIAHT.

PazpaboTanHoe HaMu yCTpOWCTBO /I OompeneneHus: oo0beMa Tel CI0KHOU
(hopMBI, TTO3BOJISIET OBICTPO ONPEACTUTH 00hEM KOKOHOB C JOCTAaTOYHO BBICOKOM
TOYHOCTBIO. DTO UMEET OO0JIBIIIOE 3HAUYEHUE BO BPEMSI KOPOTKOTO CE30HA 3arOTOBKU
KUBBIX KOKOHOB TIIpH ONPEICICHUU KOIPPUIMEHTa TMONpaBKU,  KOTOPBIN
UCIIONIb3YETCSl JJI1 BBIYMCIICHUS IIEJIKOHOCHOCTH O0pa3loB JKUBBIX KOKOHOB B
CIaBacMOU MapTUH.

OTHOCHUTENbHAST TMOTrPEIIHOCTh Pa3pabOTAHHOTO YCTPOMCTBA CBS3aHA C
LEHON NIeNIEHUU IIKalIbl U JUAMETPOM CTEKJISIHHOM TIpaJlyMpOBAHHOW TPYOKU U
paBHa 0,17%.

Onpenenenue  MPOLUEHTHOIO COJNEPKAHUSI HE3PENbIX W KOKOHOB C
OOJBIINM YACIBHBIM O00BEMOM, HAJIMYME KOTOPBHIX BIMSIET HA KAYECTBO >KMBBIX
KOKOHOB, B CJaBa€MOW MApTUH MMEET OOJIbIIOE 3HA4YeHHE MPU OMpelesIeHun
HIEIKOHOCHOCTH U B Ipoliecce 0TO00pa INIEMEHHbBIX KOKOHOB.

Pa3zpaboTanHblii HaMU C€IOCOO M YCTPOWCTBO 00OECHEUMBAET IOBBIIICHUE
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TOYHOCTH OIPEACIICHUS TIPOIIEHTHOTO COJEPKaHUS HE3PETbIX KOKOHOB M KOKOHOB
C OOJBIIMM YJEIbHBIM OOBEMOM B CJaBaeMOM IMapTHH >KMBBIX KOKOHOB [10;
[Tatent Ha nzooperenue PY3 UZ AP 05003].

MeTtoauka omnpeeneHus MPOIEHTHOTO COJIEP)KaHWs KOKOHOB C OOJBIINM
yIeIbHBIM 00BEMOM: M3 CIIaBaEMOU MAPTHH >KUBBIX KOKOHOB OTOMPAIOT 0Opaser
(mBamaTh KOKOHOB) W 3aKJIAJBIBAIOT MX B KacceTy (Puc.2) m manee MCHOIB3YIOT
pa3HyI0 CTENEeHb TOTPYXCHHsI KOKOHOB B JKHUJKOCTh BepTHKaIbHBIC CCUCHHS
KOKOHOB  TPOEKTUPYIOT B  (POTOUYBCTBUTEIBHBIA  JKpaH  (ONMTHYECKOU
dorognonnoii matpuneit APS-C). CrenuanbHbIM YCTPOHUCTBOM HHGpOpMAIUs
MepeaaeTcs B KOMIBIOTED W PACCUMUTHIBAIOTCS WX MPOIEHTHOE COJCPIKAHUE I10
dopmyire (N/N)-100%. C ydgerom 3Toil WHGOOpPMAIMA TPOU3BOIUTCS pacyer
IIIEJIKOHOCHOCTH KUBBIX KOKOHOB Ha KOMIIBIOTEpE, C IMMOMOIIBIO pa3pabOTaHHON
Hamu nporpammsl [15; [Iporpamma mist DBM Ne DGU 03211, 16; IIporpamma
s OBM Ne DGU 02581, 17; [Iporpamma s 9BM Ne DGU 02283].

, oA
; 4 0§
S
Q_H—o__

0.

Puc.2. YcrpoiicTBO ompeaeseHHs1 MPOLECHTHOIO COACP/KAHUA He3PeJbIX H KOKOHOB
¢ 00JbIINM YAa€JAbHBIM 00bEMOM: 1-KaceTa; 2-HMCTOYHUK CBETAa; 3-onTH4YecKas
(doroamonHasi MaTpuna; 4-crenaJabHas YCTPOHCTBA; S-KOMIILIOTEP.

OTHOcUTENBbHAS  TMOTPEIIHOCTh  MPEAJIaraéMoro  yCTpoWMcTBa  JJIst
ONPEAECICHNUS] TPOLEHTHOIO COAEPKAHUS HE3PEIbIX KOKOHOB M KOKOHOB C
OOJIBIIIUM YAECIBHBIM O0BEMOM CBSI3aHA C MOTPEIIHOCTHIO MOTPYKEHUSI KOKOHOB B
KUAKOCTh M (PUKCAMM IJIOIMATM KOKOHA HaJ JKUJKOCTHIO ONTHYECKOMN
dboTonmoaHON MaTpullelt u He ripeBbImaet 1%.

[IIenkOHOCHOCTh SIBJISIETCS OCHOBHBIM M OOBEKTUBHBIM TPU3HHUKAM,
XapaKTEPU3HUIOIIUM KauyeCTBO JKMBBIX KOKOHOB IPU MPUEMKE OT 3arOTOBUTEIIECH.
Pa3paboTansl HamMu TpuU BapuaHTa CMOC00a, YCTPONCTB M peaTM3yIolee HX
porpaMMHOe OOecrieueHre, oOecreunBarone O0ojee  TOYHOE OmpeeTeHUe
JNEUCTBUTEIBHOTO KOJMYECTBA IIEITKOBOM MAacChl KOKOHOB, a TaKXe€ CTENEHb
3pEJIOCTH, TOJIIIWHY M TUIOTHOCTH OOOJIOYKHM KOKOHOB 10 KECTKOCTH 00OJIOUYKU
CIaBaeMOM MapTHH >KMUBBIX KOKOHOB.

1 Bapuant. Hamu paszpaboranbl croco0 U YCTpOMCTBO, 0O€CIEeUMBaIOIINE
0oJiee BBICOKYID TOYHOCTb OINpPEACIICHUSI IIECIKOHOCHOCTH 0€3 WX B3PE3KH IO

43



KECTKOCTH 000JIOUKHM B caaBaemol maptuu kokoHoB (Puc. 3) [11; IlareHnT Ha
n3zooperenne PY3 UZ |AP 04905].

[TocTaBieHHYI0 3ajady peIIaloT TaK: M3 CJaBacMOW TapTHH KOKOHOB
oTouparoT oOpasel] (HarmpuMmep, ABaallaTh KOKOHOB) U 3aKJIabIBAIOT UX B KaCCETY
U Jajiee CKUMAIOT KOKOHBI C TMTOMOIIBIO JUCTUILTUPOBAHHOM BOIbI Ha 5-10%.
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Puc.3. YCTPOﬁCTBO AJIsl onpeacJieHUsl IEJIKOHOCHOCTH 10 KECTKOCTH 000JI0YKH
KOKOHOB: 1-Kacera; 2-CTeKJISHHAs I'PaAyHpPOBaHHAs TPYOKa; 3-CTeK/JIsIHHAs nmarpyOka;S-
nemidepHas eMKOCTb; 6-macTMaccoBblil LUIaHT; 7-Kpblmka; 8,10,11,12-kpan; 9-mepHasn
K0J10a;13-nmopmensb;14-uuaunap; 15-manomerp.

OTHOcUTENbHAs  TOTPENIHOCTh  MPENJIAraéMoro  yCTpOWMCTBA IS
OTPENICJICHUS] IICJIKOHOCHOCTH MO >KECTKOCTH OOOJOYKM KOKOHOB CBSI3aHA C
LEHON JENeHUH IIKaJIbl, AUAMETPOM CTEKIISHHOW TpaJydpOBaHHOW TpPyOKH
(0,17%) u gomycTHMO# MOTPEIIHOCTHIO UcToab3yeMoro Manomerpa (0,1%) u He
npesbimaet 0,2%.

[IIenkOHOCHOCTh ~ KOKOHOB B CJaBAEMOM TMAPTHUM  PACCUUTHIBACTCS
dbopmynoii (2). B mpennmaraemom crmocobde « K» W «8» 3aBHCAT OT IMOPOMIBI
KOKOHOB M YCTaHaBIIMBAKOTCA C IMOMOIIBID T'PAgyUPOBKH IO CPABHEHUIO C
HIeTKOHOCHOCThIO B3pesku I, % ( K = 0,00139 %/ Ila, ¢ = 2,26 % ).
Omnupuyeckass  ¢opmyna st mopoasl  TerparmOpua—3  WMeeT  BU:
I = 0,00139 %/ IMa-P + 2,26 %. DOty ¢opmyidy BBOIAT B KOMIIBIOTED H
ONPEAEISAIOT MIETKOHOCHOCTh JKMBBIX KOKOHOB HHAWBHUAYAJIBHO KAXKIOMY
KOKOHOCIaTunKy. 1o pe3ynpTraram ompeneneHus MIEIKOHOCHOCTH MO KECTKOCTH
000JI0YKH, MOJTy4YeHHble Ha SHIUIONBbCKOW ['0JOBHONM KOKOHOCYIIMJIKE, CPEIHSS
3HAUYCHHUS aOCOJIIOTHOW TIOTPEIIHOCTH IIETKOHOCHOCTH JKMBBIX KOKOHOB,
ONPEAECICHHAs! OTHOCHUTEIBHO B3PE3KU W3MEPEHHOU C MOMOIIBIO NPEAIAracMOMy
crioco0y cocranisia 0,11%.

Takum oOpazoM, pa3pabOTaHHBIA CMOCOO W YCTPOMCTBO TO3BOJISET
MOBBICUTH TOYHOCTH OIPEICIICHUSI LICIIKOHOCHOCTHU KUBBIX KOKOHOB IO TaKOMY
00BEKTHBHOMY TMTOKA3aTEII0 KaK )KECTKOCTh UX 000JIOYEK.
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2 BapuanT. Hamu pa3pabGotanbl cnocod U yCTpOWCTBO AJSl OMPECIICHUs
JICHUCTBUTENFHOTO KOJWYECTBA IIIEJIKOBOW MAacChl KOKOHOB IO YKECTKOCTHU
00O0JIOUKH ClIaBaeMOil TapTHUH JKUBBIX KOKOHOB, YUYUTHIBAIOIICH  TOJIIUHY U
yInpyrocth ux 00004k [13; [TarenT Ha n3ooperenue PY3 UZ IAP 05164].

Ha puc.4. moka3aH yCTpOMCTBO JJIsl ONPEAETICHUS MEIKOHOCHOCTH KOKOHOB
TI0 KECTKOCTH UX 0O0IOUKH.

[IIeTKOHOCHOCTh KOKOHOB OIPENENsIeTCS CIEAYIOIMM 00pa3oM: OepyT
KOKOHBI B KonmuecTBe N (10<n<20), oToOpaHHBIE CIy4aiiHBIM 00pa3oM U3 IMapTHU
ClIaBaeMbIX KOKOHOB M TIO OJHOMY I[OMEINAIOTCA paboyero Kamepy, aajee
3)KUMAIOT TOJBIKHBIMHU CTOTOpaMu. Pe3ynbpTaThl M3MepeHHid MepenaloT Ha
KOMITBIOTEP U MIEITKOHOCHOCTH 110 hopmyite (5).

OTHOCHTENbHAS MOTPEUTHOCTD MPEAIaraeMoro YCTPOMCTBa ISl ONPEICICHUS
IIEIKOHOCHOCTH  JKMBBIX KOKOHOB IO JKECTKOCTH HMX OOOJIOUKH CBs3aHa C
JOMMYCTUMOW  TIOTPENTHOCTBI0  HCIOJIb3yeMbIX uHAuKaTopoB (0,01mm) s
OlpesieNieHUs] JuaMeTpa KOKOHa M morpemHocTteio nuHamomerpa (0,1H) u ne
npesbimaet 0,1%.

10

K,/ g

5 F-

Puc.4. YcrpoiicTBo 1151 onpeieieHUs MIEJKOHOCHOCTH KUBbIX KOKOHOB 10 KeCTKOCTH
HX 000/104KkH: 1-HCOBITYyeMbId KOKOH; 2-cTomop; 3,8-unamkarop; 4-crep:keHb; S-
apoo0pa3Hble HAKOHECYHHKH; 6-pbIyar; 7-ropu3oHTaIbHas miIargopma; 9-nmHamomerp;
10- komnbIOTED.
CpenHekBajipaTideckasi MOTPEIIHOCTh IICJIKOHOCHOCTH JKMBBIX KOKOHOB,
ompeesieHHas 1o MpeIjiaraéMoMy CIoco0y coCTaBlsIeT B cpeaHeM 0,562%.

3 BapuaHT. AKTyaJlbHOM 3aJayel SIBJIACTCA MOBBIIICHHE TOYHOCTU NPHU
OIPENICJIEHUN JIEMCTBUTEILHOIO KOJIMYECTBA IIEJIKOBOM MAacChl U HA CTENEHb
3pEIIOCTH KOKOHOCYIIMJIKAX, IPUEMHBIX ITYHKTAaX U I'PEHAKHBIX 3aBOJaX BO BpeMs
MPUEMKH >KMBBIX KOKOHOB. Hamu pa3zpaboTaHa cmoco0 M YCTpPOMCTBO, IIENbIO
KOTOPOrO SBJISICTCSA TMOBBINICHUE TOYHOCTH IPHU ONPEACICHUU I1apaMETPOB
IIEJIKOBUYHBIX KOKOHOB, KaK MICJIKOHOCTHOCTb, CTENEHBL 3PEIIOCTH U TOJIIIMHBI
000JI0YKH KUBBIX KOKOHOB (pHC.5).
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[TocTaBineHHy0 3aiady pemaroT cieayromuMm odpasom: Kokonsl ompene-
JIEHHOM NapTHUH IOMELIAI0T B U3MEPUTEIIBHYIO €MKOCTb, IMOAXOAAIIETO AUAMETPA
KOKOHOB B CTOJIOMK JpYT Ha Apyra B KOJUYECTBE OT 8 10 15 1IT., CBEpPXY KOKOHBI
3aKpbIBAIOT KPBILIKOM €O ClieNUaibHON MOJACTaBKOH, (PUKCHUPYIOT BBICOTY CIIOS
KOKOHOB H W Ui ydeTa BIMSHMS Ha IIEIKOHOCHOCTb TOJIIHMHBI OOOJIOUKH
C)KMMAIOT KOKOHBI ~ OIPENEICHHBIM BECOM P W BBIYHMCISIOT LIEJIKOHOCHOCTH
’KUBBIX KOKOHOB 10 aMIupudeckoit popmyie (7).

OTHOocHTENbHAS MOTIPEIIHOCTh MPEAJIaraéMoOro YCTpOWCTBA CBSI3aHA C
MOTPEUTHOCTBIO HCIIONB3YEMOI0 HMHJMKATOpa  JJIs ONPEACNICHUS HW3MEHEHUS
BBICOTBI CJI0SI KOKOHOB U AUAMETPOM U3MEPUTENIBHON. AOCOIIOTHAS MOTPEIIHOCTD
mKaisl uHAMKatopa pasHa 0,01Mm, nuameTp u3MepuTenbHOW eMKOCTH 20 MM u
cpenHssl BbIcoTa €0l KOKOHOB cocrtaBisier 300 MMm. C y4eTomM MNEpeKoCOCTH
KOKOHOB H3-32 MEHBIIIEr0 JUaMeTpa, MO CPABHEHUIO C H3MEPUTEIbHOU TPyOKON
OTHOCHTEJIbHAS IOTPEIIHOCTh pa3pabOTaHHOTO ycTpoicTBO paBHa 0,3%.
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Puc.5. YcerpoiicTBo 1/ onpeieieHUs EeJKOHOCHOCTH U CTeNeHb 3Pe0CTH sKUBbIX
KOKOHOB € Y4YeTOM TOJIIMHBI 000J10YKHM KOKOHOB: 1- HM3MepHUTENbHBbIIi €MKOCTb;
2-HCHbITyeMble KOKOHBI; 3-KpbllIKaj4- crnenuajbHas MOACTaBKa; S5- rpy3; 6-marumk
BbICOTHI; 7- KOMIIBIOTEP.
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Puc.6. 3aBucumocTthb MEKIAY IEJIKOHOCHOCTH M KECTKOCTHIO 000J109YKH
PA3HBIX MOPOA OT KUBbBIX KOKOHOB.
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Puc.7. 3aBucumMoCcTh MeXKIY TOJNIIMHONH 000JI0YKH U KECTKOCTHIO
JJISl Pa3HBIX MOPO/I ’)KUBbIX KOKOHOB.

IToka3zaHo, 4TO 3HAYEHUSI IIETKOHOCHOCTU JKMBBIX KOKOHOB, OIpE/EICHHbIC
0 MPEI0)KEHHOW HAaMU METOJIMKE OJIM3KO K 3HAUEHUIO MO B3PE3KU M aOCOJIIOTHAs
CpeaHEKBaJpaTUYEeCKasi  IMOTPEIIHOCTh  IIEIKOHOCHOCTH  JKMBBIX  KOKOHOB
coctasiisiet B cpearem 0,098%.

Ha puc. 6 npuBenensl JaHHble 3aBUCUMOCTH meakoHocHocTu I (%) nns
pa3HBIX TIOPOJA KOKOHOB OT oObeMHOUN xkectkoctu K (H/MM) KOKOHOB,
MOJy4YeHHBIE METOJAOM HAWMEHBIUX KBaapaToB. W3 rpaduka BHUIHO, YTO
HIEJTKOHOCHOCTD PAa3JUYHBIX OPOJ KUBBIX KOKOHOB PAaCTET C YBEIWYEHUEM HX
KECTKOCTH.
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Ha puc. 7 npeacraBieHbl pe3yibTaThl KOPPEISLMOHHOW 3aBUCUMOCTHU
TOJIIIMHBI 000JIOYKH OT 00OBEMHOM JKECTKOCTH JJIsl pa3HbIX nmopoj «Mapxamary,
«MapBapua», «Acaka» u «lOnmy3», NOTy4YEeHHBIE METOJIOM HAWMEHBIINX
kBagpaToB. W3 rpaduka BUIHO, YTO C YBEJIMUYECHHUEM TOJIIUHA OOOJOUKH >KUBBIX
KOKOHOB  YBEJIMYMBAECTCS  KECTKOCTH  OOOJIOYKH JJIsi  pPa3HBIX  MOPOJI.
CpenHexBanpaTuyHasi IOTPEIIHOCTh BO BCeX cllydasix He mpeBbimana 0,7 H/mwM.

Onektponnusbiii 050k «Kokon» (OB) pa3paOoTaHHBI HAMHM TpeIHA3HAYCH
JUI. KOHTPOJISL U YIIPABJIEHHUE YCTAHOBKY M BCEX TEXHOJIOTMYECKHX MPOLIECCOB MO
MepBUYHOM 00paboTke KOKOHOB. OcHOBOW Db sABISIETCS MUKPOKOHTPOJED,
KOTOpBI oOecrieuynBacT opaHu3alus Bceil ¢GyHKIuM cucteMbl. B cocraB Db
BXOJIAT: TIpeoOpo3oBatesib DC/DC koTopoe oOecreunT MOHWKESHUE U CTa0IN3aIns
HanpspDKeHUsT 10 SB, 118 nuTaHusT MHUKPOKOHTpPEIUIEpA M TEH30YCHIIATES.
Hentpanubiii Mukpomnpoueccop L1, obecneunBaronmii KOHTOIb W yHpaBICHUS
paboToii cucteM. MUKpPOKOHTposuiep paboTaer Ha TakToBO#M udactore 16,0 MI'.
D10 mo3BoJisieT ocymiecTBIATh CBA3b uepe3 UART co ckopocteio 9 600 boa.
MukpokoHTpoJuiep paboTaeT TMoJA YHpaBICHUEM MPOrpaMMbl, KOJ KOTOpPOH
3aIIMCBIBACTCS] HEMOCPEACTBEHHO B IMOCTOSIHHOE 3allOMUHAIONIEE  YCTPOMCTBO
camoro MK.

Takum o0Opazom, pa3paboTaHbl KOHCTPYKIHMS MOOWJIBHOTO  YCTPOMCTBA,
QIropuT™M paboOThl, CTPYKTypHasi M TNPUHIMUIIHAATIBHAS ~DJIEKTpPUYECKasl cXeMma
ANEKTPOHHOIO  OJIOKA aBTOMATH3UPOBAHHOIO MOOWJIBHOTO YCTpPOWCTBA st
ONPEACICHNUS] KAYECTBCHHBIX IMapaMETpOB, TAKMX KAaK  CTEMNEHb 3pEJIOCTH,
00bEeMHAas HKECTKOCTh U IIEJIKOHOCHOCTh KUBBIX KOKOHOB 0€3 UX B3PE3KHU.

B derBeproii rmaBe gucceprauuMu  Ha3BaHHOM «MoaepHu3amuss u
NporpaMMHoe o0ecrneyeHue NnpuOoOpa s HU3MEPEHUsl YAEJbHOIo o0bema
kokoHOB ®THU-1M» npemsaraercs MPOCTOM BapUaHT MOJEPHUZUPOBAHHOTO
npubopa ®TU-IM st onpeneneHus: MEIKOHOCHOCTU JKUBBIX KOKOHOB 0€3 MX
B3PE3KH, DKCIPECC METOJ OIpPEICIICHUS LIEJIKOHOCHOCTH U aHAJIU3 PEe3yJIbTAaTOB
onpeeneHus: 00bEMHOM )KECTKOCTH KOKOHOB.

Monepuuzanus npudopa @TU-1M 3akirodaercs B CIEAYIONIEM:

1. Heobxoaumo Opath Bcerna oopaser] GuKCUpOBAHHOM MacChl, HAIpUMeEp 3KT.
[[TenkOHOCHOCTH JKUBBIX KOKOHOB 0€3 X B3PE3KH pACCUMTHIBACTCS MO (popmyIie:
[Ipu crangapTHOM Macce IMIETKOHOCHOCTh OyIeT 3aBUCETh TOJBKO OT BBICOTHI
CJI0 KOKOHOB B U3MEPUTENbHON eMKocTu nipudopa OTU-1M.
2. Pa3paboTaHO yCTpOMCTBO  IJI1 aBTOMATHYECKOTO CHSTHS BBICOTHI CJIOS
KOKOHOB M Mepeaadu 3ToH HHPOpMaIu B KOMIIBIOTED.

ABTOMaTu3anus CbEMa BBICOTBI CJIOS KOKOHOB M TME€pENadyd dATOHU
nHpOpMaIIUU B KOMITBIOTEP MCKJIIOYAIOT BO3MOXKHOCTH OIIMOKMU Ofeparopa Mpu
CHSTHUU BBICOTBHI CJIO KOKOHOB. KoMmbploT€p 1O NporpamMme pacCUUTHIBAET
LIEJIKOHOCHOCTh U COXPAHSET €€ I Ka)XJOTO0 KOKOHOCIATYHWKA WHIWBUYaJIbHO
[[Iporpamma st 9BM Ne DGU 03211; IIporpamma nust 39BM Ne DGU 02581
[Mporpamma ais OBM Ne DGU 02283].

Pazpaboran »skcmpecc MeToma OMNpEAeNiCHHUs] IIETKOHOCHOCTH JKUBBIX
KOKOHOB 0€3 WX B3pPE3KH, IEJIbI0 MOBBIMIEHUE TOYHOCTH M OMEPATUBHOCTU TPHU
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OIpEICICHNH MICIIKOHOCTHOCTH JKUBBIX KOKOHOB J1000# mopossl [9; IlaTeHT Ha
n3zooperenne PY3 UZ |AP 04652].

=%

[t - 4

1,15

nes | _%‘/ |

0.08 0.17 — s EM

Puc. 8. I'panyupoBouHasi npsimMasi IJisi onpeaeeHust
ko3(ppuumnenta nomnpasku K;.

VYkazaHHas 3a7a4a pemaeTcs CAeAyINUM 00pa3oM: MO JTaHHBIM U3MEPEHUIN
K; um cpennero o0beMa KOKOHOB HaMu MOCTPOEHA TI'pajydpOBOYHAs MpsiMas
(Puc.8). Koadpdumument K; okazancs npsMo NponopUUOHANIBHBIM OOpaTHON
BEJIMYUHE CPETHET0 00BheMa KOKOHOB, OT KOTOPOTO 3aBUCHUT IIOTHOCTh YIaKOBKHU
KOKOHOB B H3MepuTelbHOM €MkocTu mnpubopa OTU-IM. B wutore skcmpecc
METOJIOM (MOTPYKEHUEM KOKOHOB B BOJY) ONPEACNISIOT CPEeaHUNA 00bEeM KOKOHA
V¢ U IO TPagyupOBOYHOM MPSAMOM ONpeneNaoT KodpduuueHt nomnpasku Kj 3a
TPU MUHYTHI C BEICOKOM TOYHOCTBIO JIJIs JIFOOOU MOPOIbI KOKOHOB.

ITo pe3ynbraram omnpeaeneHus MEITKOHOCHOCTH KUBbIX KOKOHOB, TPUHSATHIX
B CE€30HE 3arOTOBKH KUBBIX KOKOHOB Mopoabl TeTparnbpuna-3, ypoxkas 2012 rona
u3 aecsaTy pepMepcKux X03sUCTB SHruIoNnbCKoro paiona TamkeHTckou o0acTu,
3HAYCHUS IICITKOHOCHOCTH JKMBBIX KOKOHOB, omnpeseneHubie MmerogoMm OTU-1IM u
DKCIIPECC METOJAOM ONHM3KM K 3HAYEHUIO IIETKOHOCHOCTH IO  B3pE3Ke.
CpenHexkBajipatuueckasi MOTPEITHOCTh IIEJTKOHOCHOCTH  JKMBBIX KOKOHOB,
ompeneneHHas OTHOCHTENbHO B3pe3ku mnpubopom DTH-1 paBHa 0,677%, a
CpeIHEKBaApaTUUECKasi TMOTPEIIHOCTh  IIEJIKOHOCHOCTH  JKHUBBIX KOKOHOB,
oTpeieJICHHas: TI0 HOBOM, MpejIoKeHHOW Hamu — skcrpece Metoauke (OTU-1M)
on11a pasHa 0,391%.

C 1enpl0  TOBBINICHUS TOYHOCTH TMPHU OMpPEACICHUU IIETKOHOCHOCTHUC
Y4€TOM TOJIIIMHBI O00OJOYKH KOKOHA, pa3paboTaH Ccrocod ompeaeneHus
IETKOHOCHOCTH ¢ TioMotiisio ipubopa ®TU-1M [12; [TarenT Ha uzobpereHue PY3
UZ IAP 05014].

Koaddumment oobeMHoit sxecTKOCTH onpeenaeHHbIn Ha mpudope OTU-1M,
okazajcsi paBHbIM 15 H/MM, dro cormacoBpIBacTCs C OSKCIEPUMCHTAMH,
MPOBOAUMBIMU C OJWMHOYHBIMM KOKOHAMH M BBIYHCICHUEM CPEIHECTATUC-
TUYECKOTO Kod(pduimeHTa o0beMHOM keCTKOCTH, paBHoro 15,01 H/mwm.

B nsAToil riaBe «JKCHEPUMEHTAJIBbHOE HCCJIe0BaAHNE TEeXHUKO-
IKCILUIYATAIMOHHBIX M TOYHOCTHBIX XaPAKTEPUCTUK YCTPOMCTB HA OCHOBE
KECTKOCTH 000JI0YKM KOKOHOB» TPUBOJAUTCS PE3YyJbTaThl MO HUCCIEIOBAHUE
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BIUSHUE Pa3JIMYHBIX PEKUMOB BHOpaIMM, BIAKHOCTH U KOKOHOB-TJIyXapeh Ha
KaueCTBO KOKOHOB.

Ha ocHOBe TOJIydeHHBIX pe3yJbTaTOB YCTAaHOBJIEHO, YTO Haubosee
ONTUMAJIbHBIM PEKUMOM BUOpAIK, 00eCeunBaIOIIUM J0CTATOYHO OJJHOPOIHYIO
CTEIICHb YIUIOTHEHWS KOKOHOB M HE YXYIAUIAIOMIUM MX KadyeCTBO SIBIIACTCS:
yacrota f= 8,0 I't, ammuryna A=8,0 mm. Jlns kpuBoit pexkume yrpscku (8 I,
8 MM) mocTosiHHasi BpeMeHu T cocrtaBisier npumepHo 30 c. Mcxons u3 atoro,
BBIOMpaeM BpeMsl YTPSACKM KOKOHOB t,,= 60,0 c, T.Kk. 32 3TO BpeMs KpuBasd
YTPSICKU BBIXOJUT HAa HACBILIEHUE U YXKE JaJIee HE U3MEHSETCS.

Bbl1u poBeIeHbI UCCIIEI0BAaHNE BIIMSHHUE BIAKHOCTH 000JOYKH HA TOYHOCTb
IpayupOBKH U U3MEPEHUS HIEIKOHOCHOCTH 00pa3la KMBbIX KOKOHOB. BiIaxxHOCTh
BJIMSIET HA TEOMETPUYECKHE Pa3Mephbl KOKOHA.

[ToaToMy mnpu TpagywpoBKe TmpuOOpa © oOmpeaeiacHuu KodpduimenTta
nonpaBkd K Tpu  B3pe3Ke H3MEPEHHBIX MApTUH KOKOHOB HEOOXOIUMO
KOHJEHCUPOBaTh OOOJIOUKU IO BBIIICYKAa3aHHOM METOAMKE, U IIEIKOHOCHOCTh
BIPE3KU OINPEIEIISTh, UCXOsl U3 UX HOPMUPOBAHHOM Macchl Ipu BiaaxHocTh 11 %.
Jns  uccrnenoBaHUs  BIUSIHUS — BIIAXKHOCTHU Ha PE3yJIbTaT OIPENeIICHUs
IIEJIKOHOCHOCTH KMBBIX KOKOHOB npubopom DPTU-1M, Mbl mpoBeind ONBITH Ha
SHTUIONIBCKON TOJIOBHOW KOKOHOCymmike B 2011lrogy Ha KOKOHaxX mOpOAbI
«Terparubpua-3». DKCIEPUMEHTHI MPOBOAWIM U3 00pa3noB 20 KOKOHOB
MPUBO3UMBIX W3 JBYX (epMEpCKUX  XO34MCTB  SHIHMIONBCKOrO  paiioHa
TamkenTckoi oonactu. M3  pe3ynbTaToB SKCHEPUMEHTA CJEAYyeT, 4YTO IpHU
ONpENEIEHUN 3KCIPECC METOAOM 00beMa KOKOHA HYXHO BHECTH IOIpPAaBKHU 3a
CYET U3MEHHEHUH B BOJIC.

KokoHbI-TiTyXapu, umess OOJIbIION yJeabHBIM 00BEM, OYIyT HCKaXaTh
nokazanus npudopa ®TH-1M B cTOpoHy 3aBbIlIEHUS MIETKOHOCHOCTU. [ToaTOMY
HaM HEOOXOJIMMO PACCUUTHIBAThH IMPOIICHT KOKOHOB-TJIyXape M YYHTHIBATH €0
IIPM  OKOHYATEJIbHOM BBIUMCICHUM IIEIKOHOCHOCTH Ha KoMIibroTtepe. Jlns
M3yYEHHs  BIMAHUS  KOKOHOB-TJIyXapeil  Ha  pe3yJabTaT  ONpeAeieHUs
IIEJIKOHOCHOCTH KUBBIX KOKOHOB npuOopom DPTU-1M, Mbl mpoBenu OMBITH Ha
SHTUI0NIbCKON TOJIOBHOW KOKOHOCymmike B 2011 romy Ha KOKOHax MOPOJIBI
«Terparubpua-3» u Ui oNpeaesieHns HIeIKOHOCHOCTH (popMyJia sl TIONpaBKU
MMeEET BUI:

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

[IpeasioxkeHO OTCOPTUPOBATh KOKOHBI-TIIyXapu W3 o0pa3ua C MOMOUIbIO
COPTHUPOBIIUKA KOKOHOB 10 yaeiapHoMYy 00bEéMy (CKYO). ITokazana BO3MOKHOCTb
ucnonb3oBanuss CKYO kak paznenuTens KOKOHOB-TIpce M arepce (KOKOHOB, U3
KOTOPBIX MO KaKUM-JIMOO MPUYMHAM HE BBINUIM 0a00YKH), OH 3aMEHSET pPy4YHOH
TPy, TMOBBIIMIAET CKOPOCTh pa3fiesieHus B 4 pa3a Ha KOKOHOIIPHEMHBIX MTyHKTaX B
CE30H 3aroTOBKM JKHMBBIX KOKOHOB M YBEJIMUYMBAET TOYHOCTb OIpEICIICHUS
IIEIKOHOCHOCTH JKMBBIX KOKOHOB 3a CUY€T MpeIBAPUTENbHON OTOPaKOBKHU
KOKOHOB-TJTyXapeH ¢ OOJIbIINM YAEIbHBIM 00bEMOM U3 00pasiia.

50



[IpoBepeHbl HEKOTOpBIE NapaMeTpPbl KOKOHOB B MPOLECCE HMX 3aBUBKHU.
Takue, Hampumep, Kak TOJIIMHA OOOJIOYKM KOKOHOB, YOBLIb MAacChl KOKOHA,
NPOLIEHT cojepkaHusi B oOpaslie KOKOHOB-TITyXape W OpakoBaHHBIX KOKOHOB.
[IpoBoanin u3MepeHus: IMOCIEAOBATENBHO IO JHSM 3aBUBKM MacChl KOKOHOB,
TOJIIIMHY OO0O0JIOYEK, IIETKOHOCHOCTh (METOAOM B3PE3KH), PACCUMUTHIBAIM HX
CPEedHIO BenuuyuHy. M3 pe3ylibTaToB AKCIIEPUMEHTA YCTAHOBJIEHA, YTO  HE
paHee 6-7 nHS CO Hayaja 3aBUBKM HEOOXOJIMMO CJlaBaThb KOKOHBI B
KOKOHOMPHUEMHBIE MYyHKTBhI. DTO JACT BO3MOKHOCTh CIKOHOMHUTH 3HAUUTEIIbHbBIC
MaTepHUaIbHbIE CPEACTBA U ONTUMHU3UPYET OLIEHKY KOKOHOB.

PaccMoTpenbsl  anmbTepHATUBHBIE METOABI OMPEACICHHS IICIKOHOCHOCTH
KUBBIX KOKOHOB, OCHOBAHHBIE HA B3aMMOCBSI3M WIEJIKOHOCHOCTH C YAEIbHBIM
00beMOM KOKOHOB. [laHHBIE MOJIy4€HbI BO BpEMs CE30HA 3arOTOBKH KHBBIX
KOKOHOB ypoxasg 2010 r. Ha SHrutonbckon [0J0BHOM KOKOHOCYIIWJIKE
TamkenTckoi obxactu. OnpeseneHsl MEeTKOHOCHOCTH dKUBBIX KOKOHOB, METOJIOM
B3pe3ku, mo ®TU-1IM, no Tpem npennoxxkeHHbiM popmynam b.D.Ilununenko u
JKCIPECC METOIOM.

[Toka3aHo, 4YTO 3HAYEHUs IIEIKOHOCHOCTH KUBBIX KOKOHOB, OIIPEICIICHHBIC
merogoM DPTU-IM wu skcmpecc MeToIUKe ONU3KK K 3HAYCHHUIO O B3PE3KU U
a0CONIOTHAsT CpEAHEKBAJIpaTUUECKass MOTPEIIHOCTh  IIEIKOHOCHOCTH >KHBBIX
KOKOHOB MEHBIIIE €AUHULIBI (0 <1).
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3AKJTIOYEHHUE

Ha ocHOBE mpOBENEHHBIX HCCIECIOBAHUN MOXHO CAENaTh CIEAYIOLIUE
BBIBO/IbI:

1. Jlna ompeneneHusi KaueCTBEHHBIX MapaMeTPOB IICIKOBUYHBIX KOKOHOB
IPEJIOAKEHBI IPUMEHEHUE HEPA3PYLIAIOIIME CTATUCTUYECKUE METOAbI HAa OCHOBE
KECTKOCTH UX 0007104YKkH. B pe3ynbrare 3TOro nojydyaroT CUTHAJIbI, aHATU3UPYS U
o0OpabaTbiBasi KOTOpbIE MPU MOMOIIM MaTeMaTHYECKUX METOJIOB U MPOTrpaMMHBIM
oOecrieYeHUEM KOMIBIOTEpA, MOXKHO OIpPEACIUTh TaKue KaueCTBEHHbIC
napaMeTpsl Kak, OOBEMHYIO KECTKOCTh o0Opaslla KOKOHOB, HIEIKOHOCHOCTh
KOKOHOB, CTENEHU 3PEJIOCTA KOKOHOB, TOJIIHUHY U IMJIOTHOCTH 000JI0YKH KOKOHOB.

2. JIns  ompeneneHuss kodddummeHTa TOMpaBKM  HEOOXOIUMOTO  IPHU
BBIYHMCIICHUH TIEIKOHOCHOCTH OOpa3llOB JKMBBIX KOKOHOB B CJaBaeMOU IapTHH,
pa3pabOTaHO YCTPOWCTBO Jisi OMNpeAclieHus o0beMa Tel CIOXHOW (HOPMBI,
MO3BOJISIIONIEE  ONMPENENsTh  CpeaHUd 00beM  KOKOHOB. OTHOCHUTEIbHas
MOTPEITHOCTh pa3paboTaHHOTO ycTporcTBa paBHa 0,17%.

3. JIns MOBBIIIEHUSI TOYUHOCTH U3MEpPEHHUs pa3paboTaH crocold U yCTPONCTBO
JUISl OMPENENICHUs] MPOLIEHTHOTO COJEPKaHUSI HE3PEJIbIX KOKOHOB U KOKOHOB C
OONBIINM  yACIbHBIM OOBEMOM, C YYE€TOM 3TONH HH(POPMALUU TPOU3BOJAUTCS
pacyer IIEJIKOHOCHOCTH HUBBIX KOKOHOB. (OTHOCUTENbHAsI MOrPEIIHOCTb
pa3pabOTaHHOTO YCTPOMCTBA HE TMpeBbImaet 1%.

4. Pa3paOoTaHHbIE YCTPOMCTBA ISl ONPEIECTICHUSI IEIKOHOCHOCTH, CTEICHU
3peJIOCTH M TOJIIMHBI OOOJOYKH IIEIKOBUYHBIX KOKOHOB 0€3 HUX B3pE3KH,
MO3BOJISIIOT 00JIe€ BHICOKOM TOYHOCTHU OMPENENATh JCHCTBUTEIHHOTO KOJIUYECTBA
IIEJTKOBOM MacChl KOKOHOB, CTEIIEHU 3PEJIOCTH M TOJIIUHBI 000JOYKH KOKOHOB B
CIaBaeMoOM MapTUM MO UX KECTKOCTH OOOJIOUKH.

5. JIns yMEHBIIEHHUS NMPOLEHTA HE3PENIBIX KOKOHOB, IPUHOCAIINX CEPHE3HBIN
AKOHOMMYECKUW YPOH IIEIKOBOJCTBY, MpPEIJIaracTcs MOJACPHU30BAHHBIN BapUaHT
npubopa DTU-IM ¢ aBTOMATHYECKUM CBHEMOM BBICOTHI CJIOSI KOKOHOB
n3MepuTeabHoM LuiauHape. CpeaHeKkBaapaTUyecKass MOTPEIIHOCTh MIEIKOHOC-
HOCTH JKMBBIX KOKOHOB, OIIPEACIICHHAs OTHOCUTEIHLHO B3PE3KH  MPUOOPOM
®dTU-1M cocrasaget 0,456 %.

6. [IpennoxkeHa U SKCIEPUMEHTAIBHO JIOKa3aHa MaTeMaTUYeCKas MOJEIb
JUISL BBIYUCIICHUS  KO3(PUIIMEHTa TMOIMPaBKH MO O0BEMY KHUBBIX KOKOHOB,
KOTOpasi MpeajiaraeTcs UCIOJIb30BaTh NP OMNpPEIeICHUN IIEJIKOHOCHOCTH B
CIaBaMOM MapTUH KUBBIX KOKOHOB.

7. Pa3zpaboTaH »dKcOpecC METOJ| ONPEACNICHUS IIEIKOHOCHOCTH KHUBBIX
KOKOHOB 0€3 HX B3pe3KH, OOECNeYuBAIOUIMNA TMOBBIIIEHUE TOYHOCTH U
OTIEPAaTUBHOCTUA TMPHU OMPEACIICHUH IIETKOHOCTHOCTH JKHMBBIX KOKOHOB 000
nopobl. CpelHeKBaipaTUuecKas MOTPEIIHOCTh IIEIKOHOCHOCTH OMNpeIeICHHON
akcripecc MetojioM (DPTHU-1M) oTHOCHUTENBHO B3pe3KM B 2 pa3a MEHBIIE
CPEAHEKBAAPATUUYECKON MOTPEIIHOCTA OMNPEACICHHON MIEIKOHOCHOCTH KOKOHOB
MeTo oM OTHU-1 OTHOCUTENBHO B3PE3KHU.

8. OmnpeneneHa onTuMalibHasi Macca 3KI JKUBBIX KOKOHOB IPU UCIIOJIb30BaHUS
npubopa ®TU-1M, npeaHa3HAYSHHOTO ISl ONPEACICHUS MEeITKOHOCHOCTH JKMBBIX

52



KOKOHOB 0e3 ux B3pe3ku. [Ipum 3TOM Takke y4YUTHIBACTCA HATUYME KOKOHOB-
rIyxaped M «MYCKapAWHHBIX» KOKOHOB, B KayeCTBE MOMNPABKU IIPU pacyere
HIEJIKOHOCHOCTH KMBBIX KOKOHOB B KOMITBIOTEPHOM BapUaHTE.

9. Pa3zpabotan crnocod ompeneneHus: MIEIKOHOCHOCTH >KHUBBIX KOKOHOB I10
XKECTKOCTH uX obOoiouku mnpubopom DOTU-IM u peanusyromiee mporpaMMHOE
oOecrieuenue. Ilpu 3TOM TOBBIIIEHHE TOYHOCTU OMPEETICHUS IEIKOHOCTHOCTH
KUBBIX KOKOHOB JIOCTUTAeTCS 3a CUeT Yy4deTa TOJIIMHBI HUX O00O0JIOYEK.
CpennekBanpaTuyeckass MMOTPEUIHOCTh  IIEIKOHOCHOCTH — ONPEAEICHHOW IO
MpeaIaraeMoMy croco0y OTHOCHUTENBHO B3pe3ku cocTaiseT 0,4%.

10. TlpennoxxeHo u peanu3oBaHO ompereneHue kKodhdumnuerta oObeMHOMN
’KECTKOCTH 00pa3iia )KUBBIX KOKOHOB ¢ momolsio npudopa ®THU-1M, ¢ nomortsio
KOTOPOT'O OLICHHBAETCSl TEXHUKO-3KOHOMUYECKAsd HEHHOCTh MNAapTHH, KaK >KHUBBIX,
TaK M CyXuX KOKOHOB. [lokazaHo, 4TO 3HaueHHEe OOBEMHOM IKECTKOCTU
ONpPENEICHHOW MO  NPEMJIOKEHHOM  TEXHOJOTHMH,  COIJIaCOBBIBACTCS  C
AKCIEPUMEHTAMH, MPOBOJAUMBIMU C OJMHOYHBIMU KOKOHAMU W BBIYUCICHUEM
CPEIHECTATUCTUYECKOTO KO3 PuiMeHTa 00BEMHON KECTKOCTH.

11. DOkcnepuMEHTaJIBHO HCCIEAOBAaHO BIMSHHUE PA3JIMYHBIX PEXUMOB
BUOpallUd Ha CTENEHb YTPACKM M KauyecTBO KOKOHOB. OmpezaeneHbsl Hauboiiee
ONTUMAJIbHBIE AaMIUIUTY/Aa, 4YacToTa M BpeMs BuOparuu, o0ecleunBaromye
JOCTAaTOYHO OJHOPOAHYIO IUIOTHOCTh YKJIQJKHM KOKOHOB B LHJIMHAPUYECKON
€MKOCTH.

12. YcTaHOBIIEHO BIMSHHUE BIIAXKHOCTH KOKOHOB HA TOYHOCTH OMNPEACIECHUS
IIEJIKOHOCHOCTH TpU TPOBEEHUU B3pPE3KH, MPHU ONpeleiaeHUuH Ko3ppuuueHTta
nonpaBku K, a TakKe MPU IPOMBIIIEHHON IPHEMKE KOKOHOB.

13. DOKCnepuMEHTAIBHO OMNpEIeSieHa CTENEeHb BIWSHUSA MPOLEHTHOTO
coliepKaHUsl KOKOHOB-TJIyxapeil Ha noka3zanus npubdopa @TU-1M B cTopoHy HX
3aBpllieHUA.  lIpemyiokeH  3KCmpecc-MeTol  ONPEACNIEHHs  IPOLIEHTHOIO
coJiepKaHusi KOKOHOB C OOJIBIITUM yIeTTbHBIM 00BEMOM U JaHa (opMyJia MOMpPaBKH
IIPU ONIPENEIICHUH PEeajJbHOM IIEJIKOHOCHOCTH JKMBBIX KOKOHOB IIPU CAAade UX Ha
MIPUEMHBIE MYHKTbl KOKOHHOTO CBIpPbSI.

14. OG0CHOBAaHO U PEKOMEHIOBAHO MCIIOIH30BATh COPTUPOBIIMK KOKOHOB TIO
yaensHOMYy 00beMy (CKYO) Ha rpeHzaBojax sl OTISICHUS KOKOHOB - MEpce OT
anepce. OH 3aMeHss py4HOM TPy MOBBIIIAET CKOPOCTh pa3zAciieHus B 4 pasza Ha
KOKOHOIIPUEMHBIX MyHKTaX B CE30H 3arOTOBKU UBBIX KOKOHOB M YBEIUYUBAET
TOYHOCTb ONpPENENCHUs IIEIKOHOCHOCTU YUBBIX KOKOHOB 0€3 HUX B3pE3KU
npuoopom OTHU-1M, 3a cuér npeaBapuTeNIbHON OTOPAKOBKM KOKOHOB-TIIyXapeu ¢
OOJIBIIIUM YJEIbHBIM 00BEMOM U3 00pasIa.

15. Ha ocHOBe cpaBHEHHUs PE3YJbTATOB IICJIKOHOCHOCTH HBBIX KOKOHOB
ompenesieHHass MeToloM B3peske, npubopom DPTU-1IM u  no npensaraemoin
HOBOM - 3KCIPECC METOAMKE IMOKAa3aHO, YTO 3HAYEHUS UIEJIKOHOCHOCTH >KMBBIX
KOKOHOB, OIpEJEICHHbIE B TMOCIEAHMX JABYX CIydasxX OJIM3KH K 3HAYCHUIO
HIEIKOHOCHOCTH IO B3PE3KU M a0COJIOTHAS CpeHEKBapaTHYecKasi MOrpeuIHOCTh
ONnpeaeeHHas IIEIKOHOCHOCTH XKUBBIX KOKOHOB MEHbIIIE €IUHULBI (5 <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 Uzbekistany
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
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
html1.2015;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.html.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
IAP 05164 from 22.01.2016; «Method of determining of silkiness of the cocoonsy,
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 cocoons», 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 volumey», UZ IAP 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 Ne 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
gualitative 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, FTI1-1M, 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:

K=" @

where M - mass g - acceleration of free fall, Ah=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 111 is carried out by mathematical relationships

Il =x-p+e (2)

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 1AP 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]:

Il =K-(H—-Ah)+A (3)

where H — the height of the layer of cocoons after vibration; A h — 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]:

H 1
I =x-—%.100%, sz(—} , (4)
m ®
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 IAP 05164]. Next, measure the
shortest length €; between two dents from poles and determine silkiness each
cocoon by the empirical formula:

k-d-F

0 _gl
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:

I = .100% (5)

>
i=1

Il =

(6)

n

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

Il =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 h —
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:

c =20 100m, 8)
Ah

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
T =x ——
K Ah+8 9)

where «x — coefficient of proportionality, depending on the breed cocoons; P — the
weight of the load, measured in Newtons; Ak - 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 My, , which is
proportional to the volume of the cocoon Vkoxk 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 Mgy,a 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 Mgy, the weight of the shell of
cocoons, the thickness T and the area of the shell of the cocoon My, possible to
determine the density of the shell cocoons by the formula:

P= MObOI - SMObO'Il' ' M°b0| = f(Vsnk )1 S

Vv

obol

obol = K- Vs (11)

obol

where Mgy, - shell weight of the cocoon; Sy, - 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].

I L 6
5 |
1 11— 4
i o
W
| 1

I N /
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; 5-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].

0.

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 Noe DGU 03211, 16; the Program for computer Neo
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 IAP
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%.



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 %/ ITa-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 1AP 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).

6
10

K,S/ N\ e

Fig.4. A device for determining silkiness live cocoons hardness of their shell: 1-test
cocoon; 2-stopper; 3,8-indicator; 4-rod; 5-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%.

Ly
oo

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,

70



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.

Silkiness of the cocoons , %

Breed cocoons
- Marxamat

011 - Marvarid
1- Asaka
#4- Yulduz

35 40 45 50 55 60 65 70 75
the rigidity of the shell of the cocoon, N/mm

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

the hickaessofhe el e cocon,
Q
b ¢

0.1

| |
45 S 55 SO G5 o TS
the rigidity of the shell of the cocoon ., N/mm

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 is 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-1M 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 Noe DGU 03211; the Program for computer Ne DGU 02581; the Program
for computer Ne 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%.
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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 IAP 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-1M in 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 :

ALl = 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 (s <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 is 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-lotHocutensho 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

76



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-1M 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
Is 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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