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Automation of the storage of operational information of the
collector-beam system for collecting products for its control

Yury V Polischuk”, Yana V Goncharova, Oksana S Gapeeva
Orenburg State University, Orenburg, Russian Federation

*E-mail: Youra_Polishuk@bk.ru

Abstract. Within the framework of this work, a model for storing operational information of a collector-beam
system for collecting products from the Orenburg gas condensate field for its management is proposed. A
feature of the proposed model is its presentation as a graphic-dynamic system with the ability to store the
performance characteristics of the wells included in it, and the history of upgrades of the main structural
elements. The use of a single model to describe the operational information of various acquisition systems
allows minimizing the likelihood of errors in operational data due to the limitations defined by the model and
increasing the speed of their processing. All of the above implements the possibility of synthesizing effective
management decisions in the operation of gathering systems, the consequence of which is to extend the life of
the field and minimize operating costs. Also, the proposed model can be used in the implementation of a
decision support system for collector-beam systems for collecting products.

Keywords: collector-beam collection system, control, graphic-dynamic system, information storage, storage
of the history of design changes
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ABTOMATH3ALUA XPAHEHUS IKCILUIYATALUOHHON MHpOpMAIMH
KOJIJICKTOPHO-JIy4€eBOH CHCTEeMbI cO0pa NPOAYKIUMH ISl ee
ynpaBJieHUS

IOpuii Baragumuposuy Moanmyk , Sina Biagumuposna Fonuaposa, Okcana
Cepreesna I'aneeBa

OpenOyprckuii rocyapcTBeHHbIH yHUBepcuTeT, OpeHoypr, Poccust
*E-mail: Youra_Polishuk@bk.ru

AHHOTanus. B paMkax jgaHHOW paOOTHI MpeAyioKeHa MOJIEIbh XpaHEHHS DKCIUTyaTallMOHHOW WH(opManumn
KOJUICKTOPHO-JIy4eBOH CHCTeMBI cOopa mpoayKimu OpeHOyprcKoro ra30KOHEHCATHOIO MECTOPOKACHUS IS
ee ynpasineHus. OcCOOEHHOCTBIO MpeIaraeMoi MOJIENH SIBIISIETCS €€ MPEACTABICHNE KaK Ipad)OAMHAMIYECKOH
CUCTEMBI C BO3MOKHOCTBIO XPAHEHUS IKCILITyaTallMOHHBIX XapAKTEPUCTUK CKBAKUH, BXOASIIMX B €€ COCTaB, U
HCTOPUMU MOJIEPHU3ALNK OCHOBHBIX 3JIEMEHTOB KOHCTPYKIMHU. Vcrionb30Banne eqMHON MOJENH ISl OIUCAHUS
IKCIUTyaTallUOHHON HH(OpPMALMM Ppa3IM4HBIX CUCTEM COOpa IO03BOJISIET MMHUMU3UPOBATh BEPOSTHOCTH
IIOSIBJIEHUSI OLIMOOK B 9KCILTyaTallMOHHBIX JAHHBIX 3@ CUET OIPAHUUEHUH, ONpeIeTIEHHBIX MOJIENbIO, U IOBBICUTD
CKOpOCTh HX 00paboTku. Bce mepeuncineHHoe peanu3yeT BO3MOXKHOCTh CHHTe3a 3((EKTHBHBIX
YIPaBJICHYECKUX PELIEHUH MPU KCILUTyaTallud CHUCTeM cOopa, CIEICTBUEM IIOCIESIHErO SIBISETCS MPOIEHUE
CPOKOB DKCILTyaTallid MECTOPOXKACHHSI 1 MUHUMH3ALUS DKCILTYyaTallMOHHBIX pacxofoB. Takxke NMpeuioskeHHas
MOJIETb MOKET ObITh MCIOJIb30BaHA IPU pEAIN3ALUU CUCTEMbl IOANEPKKU-IIPUHATUS PpELIeHU Uit
KOJUIEKTOPHO-JIYYEBbIX CUCTEM cOOpa MPOLYKIHH.

KiroueBble cioBa: KOUIEKTOPHO-TydeBas CHUCTeMa cOopa, ympaBieHne, TrpadoauHaMuyYecKas CHCTEMa,
XpaHeHne WH(OpMaIum, XpaHEeHHE UCTOPUH KOHCTPYKTHUBHBIX U3MEHEHUI

1. BBenenue

B mporiecce sKcIulyaTaliid MECTOPOXKICHHS, Ha IJTare Majaromieil J00bIYM, BO3HUKACT
HEOOX0JMMOCTh MOICPKAHUS 00bEMOB TOOBIYN MPOAYKIIUH, a TAKXKE TOJHOTHI €€ W3BJICUCHUS U3
MPOJYKTUBHBIX IUIACTOB. B 3TOM ciiydae BaKHYIO pojib UrpaeT 3GQPEeKTHBHOCTh PabOThI CHCTEM
cbopa MpOAYKIHUU MECTOpokaeHus. K TakuMm cucremam, B TOM YHCJI€ OTHOCSTCS KOJUICKTOPHO-
my4eBsie cuctemsl coopa (KJICC).

Opranmzanus 3¢ pexruBHor padoThl KJICC TpeOyeT BBINOIHEHUS KOMILIEKCHOTO aHAIN3a €€
AKCIUTyaTallAOHHOW HH(GOpMAIMK, PE3YyJIbTaTOM IMOCIEJHEr0 CTaHET BO3MOXHOCTh CHHTE3a
3pPEKTUBHBIX  YNPABICHUSCKHUX  PEIICHUI. BeimoslHeHHEe  KOMILIEKCHOTO aHaJIM3a
skcrutyaranonHoi napopmanuu KJICC, kak npaBuiio, 3aTpyTHEHO €€ pa3MEIIEHHEM B Pa3IUUHbIX

MH(POPMAIMOHHBIX PECypcax.
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Taxxke CTOMT OTMETUTh, YTO HekoppekTHas padora KJICC moxkeT mpuBOAUTH K 3PQEKTy
«3a1aBIIMBAHUS CKBKUH, TIOAKIIOUYCHHBIX K cUCTeMe cOopa mpoaykuuu [1].

Taxum 06pa3om, aBTOMaTH3aNMs XpaHeHus 3Kkcruryaraunonnoit nngopmaru KJICC s ux
YIIPABJICHUS SABISETCA aKTYalIbHOM 3aa4ei NCCIEA0BaHUs, TAK KaK pealn3yeT KOHLEIIHUIO €UHOTO

HCTOYHHUKA U CHOCO6CTBy€T IMMOBBINICHUTIO CKOPOCTH I'CHECPAINU YHHPABJICHYCCKHUX pGHIGHI/II;'I.

2. MeToanl

Monens xpaneHus skcrryaTannoHHoi nHpopmanuu KJICC mist ee ynpaBieHHs MOXKET ObITh
peanu3oBaHa Kak rpadoauHamudeckas cucrtema [2,3]. B atom ciydae ympamisiemas cucTema
npencTaBisieTcss B Buje rpada, KOTOpBIM XapakTepusyeT ee cocTosiHue. M3meHeHus cocrosHus
CHCTEMBI OTPAXKAIOTCS U3MEHEHUSIMU B CTPYKTYpE JaHHOTO rpada.

CnenoBarenbHO, JUIs peajlu3allii MOJIENH TpeOyeTcsl UCOIb30BaTh HEPAPXUUECKYIO MO/JIENb
XpaHeHHs AaHHbIX. Takas Mojielb XpaHeHus npuMensiercst B popmare XML [4].

«XML — 3710 cucrema 0003Haue€HUH, OCHOBAHHAs HA TATaxX, UCIOJIb3yeMas JUIsl OMUCAHUS
(pa3metkn) nokymeHTOB» [4]. ®opmar XML umeer moanepxky noauMopdu3Ma Ijisi CTPYKTYPbI
rpada, Kotopas ompeaeneHa B Mojenn XML-mokymeHTa, 4TO TO3BOJSIET XPaHUTh JUHAMHUKY
W3MEHEHUH ISl YIIPABISIEMOUN CHCTEMBI.

[Ipu peanuzanuu Moaenu XpaHeHus dKcruryataninonHoi napopmanuu KJIICC nmocpenctBom
XML B0O3MOXHO ompeesieHrue JTOMOJTHUTEILHBIX OTpaHUYCHHUH, KOTOpbIE 00€CIIeYnBAIOT KOHTPOJIb
34 KOPPEKTHOCTBIO COXpAaHSEMbBIX JAHHBIX. OJTO IMO3BOJSIET MHUHHMMHM3HUPOBATh BEPOSTHOCTH
MOSIBJICHUS] OIIMOOK B XpaHuMoil uHpopmauuu. Vcnonb3oBaHWe €IUHONW MOJENU ONHUCAHUS
skcruryatarmoHHo uHpopmaruu KJICC peanusyer mjis Hee TOBBIIMICHHE CKOPOCTH TPHHATHS
yIOpaBIEHYECKUX PEHICHU 3a CcYeT aBTOMAaTU3MpPOBAHHOW OOpabOTKM HSKCIUTyaTallMOHHON
unpopmauuu. IlocnenHee mNOATBEPKIA€T MEPCHEKTUBHOCTh MCIOJNB30BAHUS E€AMHON MOJIEIH
xpaHeHus dkcrutyaranuonHon unopmaryu KJIICC npu pa3paboTke CUCTEMBI MOAAEPKKHI MPUHITUS
pewenuit st KJICC.

Paccmotpum  moapoOnee  cxematuunoe mpenctaBienue KJICC — OpenOyprckoro
razokonieHcaTHoro mectopoxxaenus (OI'KM) (pucynoxk 1).

Ha npeanoxenHoit cxeme (pucyHok 1) ucnonb3oBaHsl cieayromue obo3HaueHus:: bBBH —
6nox Bxonubix HuTeil, HKT — HacocHo-koMmpeccopHble TpyObl, Psen — JAaBieHue Ha BBH, py —
JIaBJIEHHE HA YCThE CKBAYKUHBI, P36 — 3a001HOE TaBIeHNE CKBAXKUHBI, APs; — MECTHOE COIIPOTHUBIICHHE
3aJIBUKKH, Py — IUIACTOBOE JABJICHUE CKBa)KMHBI.

B3anmMHoe BiusiHue CKBaXHH, BXoAsmuXx B coctaB KJICC, nmpoucxoaur kak B TpyOonpoBogax

mneﬁ(ba, TaK U BHYTPU HNPOAYKTUBHOI'O I1JIACTA 3a CUCT B3AUMOBJIUSIHU.
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Pucynoxk 1. Cxematuunoe npezacrasinenue KJICC OI'KM.
B pesynbrarte ananuza cxemarndnoro npeactasiieHuss KJICC M0OXHO onpeaenuTh TpaHuIbl

CHUCTEMBI — OT MPOyKTUBHOTO Macta 10 bBH.

3. IIpakTHyeckas peajau3anusi

Mogenp xpaHeHust dkciutyarannoHHord wuHpopMmanuu s KJICC  OpenOyprckoro

razokonieHcaTHOro mectopoxaenust (OI'KM) miis ee yripaBieHHst MOXKET ObITh pealn30BaHa B BUIE

Moen XML-1okyMeHTa ciaeayronum 00pa3om (PHCYHOK 2).
JInsi TOSICHEHUSI CXEMAaTH4YHOTO IPEICTABICHHUSI MOJCITU XPAHEHUS AKCIUTyaTallHOHHOW

unpopmanuu KJICC wucnons3yem cneayromue o0Oo3HaueHUs: osieMeHT XML—mokymeHTa —

MMEHOBaHHAas CTPYKTYpHas eAuHMIA si3bika XML, orpaHnyeHHasi OTKPHIBAIOIIMM U 3aKPBIBAIOIINM
Teram, KOTOpas MOJKET IOBTOPSTBCS, BKJIKOYATh JApyrue sjaeMeHTsl XML, KoMMeHTapuu Hu

atpubytel XML; TepMuHanbHblii o77eMeHT XML —10KymMeHTa — 3J€MeHT, He cojepxkaliuii B cede

BJIOKEHHBIX XML 351€MEHTOB.
Mojens BKJIOUaeT B cebs OCHOBHOM 31eMeHT Root, onuceiBatomiuii padoty KJICC, B cocta

OCHOBHOTO 3JICMCHTA BXOIUT OJHH 00s13aTCIbHBIN BIIOYKCHHBIA 3JIEMEHT Train, Hpe,I[CTaBJ'ISIIOH_(I/Iﬁ

ra3oBBIA I_HJ'ICI\/’I(I), K KOTOpOMY NOAKITHOYAOTCA CKBAXKUHBI.

DnemeHT Train COCTOUT U3 ABYX BJIOKCHHBIX B HETO 3JICMCHTOB!: 00513aTEILHOTO dJIEMEHTA

Nodes u HeoOs3aTenbHOTO AneMenTa Edges. PaccmoTpum ux 6ostee moapoOHo.
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Pucynok 2. CxeMaTWyHoe TMpEACTAaBICHUE MOJEIM  XPAaHCHHS  OKCIUTyaTallHOHHOM
nadopmanuu KJICC OT'KM.

Onement Edges onmceiBaeT coeTMHUTEIbHBIEC KOMITOHEHTBI KOJUIEKTOPHO-TTYY€BON CHCTEMBI.
CocTaBHOM YacThIO JTAHHOTO DJIEMEHTa SBJISIETCS HeoOs3aTenbHbIi 31neMeHT Pipeline, B coctaB
KOTOPOTO BXOJSAT JIBa 00s13aTEIbHBIX TEPMUHAIBHBIX dJieMeHTa Length m Diameter, onu comepxar
JaHHBIC O JUTMHE W BHYTPEHHEM auamerpe TpyoO, sBistormxcs dyactbio KJICC, TpyObl MOTYT Kak
N00aBIIATHCS B CUCTEMY, TaK M YAAIIATHCSA U3 HEe M0 Mepe HEOOXOMMOCTH, IO3TOMY OTPaHUYCHUI
Ha HMCIIOJIb30BaHKe deMeHTa Pipeline B cxeme HeT.

Bnoxennsiit snemenT Nodes xpanuT uHpOpMaiuio 000 BCEX KOHIEBBIX OOBEKTaX,
noakmoueHHBIX K KJICC. OH coCTOUT U3 CIeIYIOIIMX BIOKEHHBIX KOMIIOHEHTOB: HEO0S3aTeIbHOTO
TepMUHAIBHOTO AeMeHTa ConnectionPoint, onuchIBaroIero Mecta COeJMHEHHs TPyOOTIPOBOI0A0B
CHCTEMBI, OH MOYKET OBITh HCII0JIb30BaH HEOTPAHUYCHHOE YUCIIO pa3; 00s13aTenbHOTO 35ieMeHTa BV N,
KOTOpBIM omuchiBaeT Onok BxoaHbix Huted (BBH); o6s3arensHoro oamementa Well,
MIPEJICTaBJISIONIETO CKBAXUHY, OH MOKET OBITh HCIIOJIh30BAaH HEOTPAHUUYEHHOE YHCIIO Pa3.

Onumem moapoOHee aBa MOCIEAHHMX dieMeHTa. DnemMeHT BVN Bkimrouaer B cebs 1Ba
BIIO’KEHHBIX TEPMHHAIBHBIX AJIEMEHTa, 00s3aTeNnbHbIX Ais 3anonHeHus: sneMeHT UKPG — Homep
YCTaHOBKH KOMILIEKCHOM MOJATOTOBKY Ta3a, K KOTOPOii mocTymnaet npoaykius oT ckBaxuH (YKIII)
1 neMeHT Pressure, KOTOpBIA coAepKUT MH(OPMAIMIO O TIOKa3aHUSAX JaBiieHus Ha Bxojae BBH.
Onement Well ucnonssyercs B cxeme sl ONUCaHUS paOOThI JOOBIBAIOIINX CKBAKHUH, OH COCTOUT M3

OJHOTI'O 00513aTENBHOTO BJIOXKEHHOT0 311eMeHTa Info.
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Onement Info BkIrOUaeT B ceOst BIOXKEHHbIE KOMIIOHEHTBI, KOTOpPBIE OyIYyT PaccMOTpPEHBI
nanee. OOs3arenbHbI  TepMuHANBHBIA 37eMeHT DrillDate — mata OypeHHs  CKBaKHHBI.
Obs3arenbHblil 2neMeHT Construction, co BIOYKEHHBIM 003aTeIbHBIM TEPMUHAIBHBIM 3JIEMEHTOM
ConstructionInfo, B KOTOpoM XpaHSTCS BCE JaHHBIE O TOM, KaK CO BpEMEHEM MEHSIACh KOHCTPYKIIHS
JAHHOM CKBaYKUHBI, €70 B CXEME MOKHO MCIIOJIb30BaTh HEOTPAHUYCHHOE YUCIIO pa3.

HeoOsi3atenpupiii  memenT ControlParameters OMMCHIBACT YNpaBISIONUME apaMeTphl
CKBa)XHMHBI. B paccmarprBaeMoii cxeme mapaMeTpamMu yrpaBlIeHHs SIBISIOTCS BHYTPEHHUE JHAMETPBI
3aIBIKEK CKBXMHBI, ModTOMy d3ieMeHT ControlParameters coctoutr u3 HeoOs3aTEIHHOTO
BJIO’)KEHHOTO0 TepMHHalbHOro 3iementa CatchDiametr, orpaHnyeHuii Ha HCMONB30BaHHE 3TOTO
DIIEMEHTa B CXEME HET.

HeoOs3atenbubiit  anement FilterCoefficient coctour u3 oaHOro HeoOsS3aTENBHOTO
BiokeHHoro aneMenTta Coefficient, BHyTpu KOTOpOro cojepxarcsi AaHHblE O (UIbTPALMOHHBIX
KOd(QPHUIMEHTaX CKBOKUHBI. DTH TaHHBIE MTPEJICTABICHBI TPEMS BIIO’KEHHBIMH, 00513aTEIIbHBIMHA JIJIS
3amoJIHEHUsI TepMHUHANBHBIME neMeHTamu: CheckDate — nara mpoBepku mokasanuii; A U B —
3HA4YEeHUsI COOTBETCTBYIONINX KOY(DMOUITMEHTOB /ISl TAHHOM CKBa)KUHBI.

OrpaHndeHHi Ha UCTIONB30BaHUE B cxeme AeMmeHTa Coefficient He yCcTaHOBIICHO.

Taxoke B coctaB anemenTa Info Bxoaut obs3atenpHbIN 21eMeHT MonthlyExtraction, koTopsrii
UCIOJIb3YETCs JUIsl COCTaBJICHMSI OTUETa IO pe3ybTaTaM padOThl pacCMaTPUBAEMOM CKBAaKUHBI.

OnemenT MonthlyExtraction BkitouaeT B ceOst Tpu 00s13aTeIbHBIX TEPMUHAIBHBIX SJICMEHTA!
CheckDate — gara nmpoBepku nokazanuii; VolumeG, VolumeC — o6bembl 100614 I'a3a ¥ KOHICHCATA
3a Mecs1l COOTBETCTBEHHO.

W nBa HeoOs3aTeNbHBIX TEPMHUHAIBHBIX deMeHTa: VolumeW — o0bem m100b14M BOABI 3a
mecsir; WellHeadPressure — moka3anust ycTheBOTO JIaBJICHHS CKBAKHHBI.

Cam snement MonthlyExtraction MO>XHO HCTIOIB30BaTh B CXEME OT OJIHOTO U OoJiee pas.

[Tocnennum B anemente Info sBisiercst anement Pressurelnfo, on o6s13aTenen 1is 3anoiHeHus
Y COCTOMT U3 JIBYX BIIO’KEHHBIX 2JIEMEHTOB.

Onement BottomHolePressure HeoOs3aTenbHbIM, OH COJEPKUT JaHHbIE O MOKAa3aHUSAX
3a00MHOTO JaBJICHUs CKBAXXHUHBI, CAMU JIaHHbIE, B CBOIO OYepe/ib, XPAHATCS BO BJIOKEHHOM B HETO
TepMUHaNbHOM 3neMeHTe BhData, koTopblii MokeT OBITh HCIOJB30BAaH HEOTPAHUYEHHOE
KOJIMYECTBO pas.

OnemenT FormationPressure Takke HeoOs3aTeNbHbIN, OH COAEPKUT JaHHBIE O MOKa3aHHIX
IUTACTOBOTO JABJICHUS CKBAXXHHBI, JAHHBIE XPAHATCS BO BJIO)KEHHOM TEPMHUHAJIBHOM DJIEMEHTE
FormData, orpanuyenuii Ha €ro UCIOJb30BaHUE B CXEME HE YCTaHOBJIEHO.

[Ipumep wHcHONBb30BaHMS  NPEIJIOKEHHOM  MOJETM  XpaHEHHs  OKCIUTyaTallMOHHOM

uHpopmanuu KJIICC OI'KM npencrapiieH fanee Ha pUCyHKe 3.

()
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Pucynok 3. [Ipumep ucnonp30BaHus MPEATI0KEHHONW MOIET XPaHCHHUS.

4. BeIBOABI
[Ipemioxxennas Moaenb XpaHeHHUs JKciuTyarannoHHord uHpopmaruu mis KJIICC OI'KM
MO3BOJISIET XPaHUTh HMHQPOPMAIMIO, HEOOXOIUMYIO JUIsi TE€HEpalud MO HeH YHpaBlIeHYECKHX
pemenuii. OHa nmo3BoJiseT noyryduth coctosiaue KJICC B m000# MOMEHT €€ IKCIUTyaTallii U YYeCTh

BCC HN3MCHCHU, BHCCCHHBIC B KOHCTPYKIMIO CHCTCMBI. Ee ucnonp3oBaHue MOBBIIIACT CKOPOCTb

reaepal  ynpaBJICHYCCKUX pemeHHﬁ JJIA KJICC 3a cuer peajiu3anuu BO3MOKHOCTHU

aBTOMATU3UPOBAHHOW 00paboTku MaHHBIX. [locnenHee moaTBep)kKIaeT €€ MEePCHeKTHUBHOCTH IS
MIPUMEHEHUS TIpU peaau3aluu cucTteMbl nojaepkku npuuatus peumenuid ans KJICC OI'KM.

[Ipennaraemas B paboTe Mojenb SBISETCS MaclITAOMpyeMON M MPU HEOOXOIUMOCTH MOXKET OBITh
paciupeHa.
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Abstract. Creating intelligent information processing systems for monitoring complex technical objects and
systems is an important task today. This paper presents the principles and models for creating systems of this
class. The decision-making process in intelligent information-measuring monitoring systems is described. The
article presents a model of intelligent monitoring system and a model of decision-making in intelligent
monitoring systems. The presented model of decision-making in intelligent monitoring systems allows
estimating the efficiency of their functioning. The article proposes a structural scheme reflecting the sequence
of decision-making tasks.

Keywords: intellectualization, monitoring, information-measuring system, complex system, decision-making.

1. Introduction

The analysis of the main trends in the development of modern industrial facilities shows that
they have a number of features. These are multidimensionality and uncertainty of their behavior,
hierarchical organization of elements and subsystems, structural similarity and redundancy of the
main elements and subsystems, the links between them, multivariant implementation of management
and control functions at each level of the hierarchy, territorial distribution of elements and
subsystems.

Increasing the level of complexity of a technical object requires a significant increase in the
number of monitored parameters, characterizing the processes of its functioning [1-4]. In responsible
applications, the number of controlled parameters already today reaches several hundreds and
thousands. Such applications include rocket-space, aviation, ship technology, nuclear, thermal and
hydroelectric power plants, power supply systems, radio-electronic and automated systems and
complexes of various purposes, infrastructure objects [5-9].

Time delays and errors in management caused by incorrect solutions to the task of assessing

or monitoring the conditions of industrial facilities can lead to irreversible negative consequences -

()
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failure of the tasks assigned to them, failures, accidents and even disasters of various consequences.
This can create a threat to life and health of people, lead to environmental disasters or significant
material damage [10-12].

This problem is exacerbated to the greatest extent when abnormal situations occur - deviation
of the behavior of industrial facilities from the expected behavior caused by various external and
internal factors. As a rule, the procedures of monitoring the condition of industrial facilities are not
automated.

The solution of this task is entrusted to operators, which introduces the so-called human factor
into the work of information-measuring systems. Practice shows, that it is in these situations operators
do not cope with the task of assessing and monitoring the functional states of industrial facilities,
which leads to various negative consequences.

All this does not allow receiving acceptable characteristics of functioning of information-
measuring monitoring systems and, hence, to provide successful realization of all functions of
measurement, control, diagnostics and identification of parameters of industrial objects by classical
methods.

The monitoring systems working with the information represented in the digital form have
significant advantages over the systems working with analog signals. However, such systems are not
able to adapt independently neither to changes of structure or dynamics of the object, nor to influence
of external operational factors.

The solution of such problems is impossible without application of intellectual methods of
information processing. One of the most important tasks of intellectual information-measuring and
control systems is to provide autonomous functioning of the system in conditions of incompleteness
and uncertainty of incoming information in the presence of random perturbations of the external

environment.

2. Application of Artificial Intelligence in Monitoring Systems

The main functions of intelligent systems are event prediction, self-learning and adaptation,
work with knowledge bases (including formation, structuring, storage, as well as database content
exchange operations), formation of decisions and their execution.

The choice of methods and technical means of implementation of intelligent systems is a
separate issue, solved on the basis of the specifics of a complex technical object, the experience of
developers and the availability of material, human and time resources.

Application of artificial intelligence in monitoring systems allows expanding functional

capabilities of the system, to increase accuracy, efficiency, reliability and to improve other
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characteristics and parameters because of fulfillment of certain requirements to the system and

solution of the following problems:

carrying out multichannel measurements with high accuracy, collection of information from
measuring transducers (sensors), automation of research and testing, calibration and
verification of sensors, control of environmental parameters in production processes;
performing a sequence of measurement procedures and processing of primary information,
making decisions and presenting the results in a digital form;

ability to synthesize an algorithm for the functioning of intelligent monitoring systems in the
current situation;

identifying information about the environment, adapting to the effects of external and internal
destabilizing factors;

solving the problem of prompt and systematic replenishment of the knowledge base;
providing high speed of calculations, optimization, decision-making, forecasting and
modeling of measurement results in real time in the system.

Transformation of the measuring information in the digital form which provides high noise
immunity at transfer of signals, stability of parameters processing, independence from time
and influence of changes in the environment, action of destabilizing factors;

Provision of system flexibility because of capability to rearrange structure of hardware,
measuring and controlling functions by means of software;

Realization of a modular principle of designing on the basis of the modern open standards,
possibility of modernization by installation of the required modules and replacement of the
applied software, maintenance of work in various conditions: in the workshops of the
enterprises, in scientific laboratories, at remote access, in field conditions under the influence
of external destabilizing factors;

development of the software, carrying out primary mathematical processing of the
information according to the set formulas and approximating dependencies, transfer of results
of measurements in a local network of the enterprise during measurement of parameters of
object of monitoring, formation of a knowledge base in system

processing of the received data arrays by means of specialized application software packages
for solution of problems of forecasting, identification and management of measurements,
transfer of measurement results to computing system, their saving, viewing, analysis, and also
printing of the selected results in the form of tables with time and date indication of

measurement and control of object parameters.
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The need for intelligent monitoring systems also arises when the subject area, e.g., the
physical nature of the monitoring parameters, is constantly evolving. Therefore, the basis of such
intelligent systems is a constantly developing model of the subject area based on a continuously
updated knowledge base.

In this regard, intelligent information-measuring systems (IIMS) should have a created
knowledge base, adequately reflecting information about the subject area and be adapted to
restructure hardware and software in accordance with the chosen strategy.

There are many strategies for monitoring in different operational situations S = {Sb,Sp,SS }
where Sp — identification of parameters measured or controlled by intelligent monitoring systems
under the influence of destabilizing factors;

Sp — parametric correction of the basic algorithms of intelligent monitoring systems
depending on the changing situation;

Ss — structural correction, involving the choice of given algorithms for the functioning of
intelligent monitoring systems.

The strategy of identification Sy, involves the collection of information about the
characteristics of a complex technical object at the stage of preparing and conducting tests of the
system under the influence of destabilizing factors. The destabilizing factors affecting the
performance of intelligent monitoring systems are ambient temperature, humidity, pressure, the level
of electromagnetic field strength, radiation background. This strategy together with the knowledge
base of intelligent monitoring systems is used to establish the deviation of system parameters from
those introduced during testing, and about the parameters under normal operating conditions available
in the knowledge base.

At correction on parameters strategy Sp, adaptation of algorithms of functioning of intellectual
monitoring systems, parameters of object and results of measurements is carried out. During the
correction, it is possible to change the measurement algorithm depending on the measurement
situation, the degree of thermal or electromagnetic influence, and their range. The correcting strategy
makes it possible to obtain more accurate results in the process of operation of intellectual monitoring
systems without resorting to a fundamental change in the algorithm and operating principles of the
system.

Structural-corrective strategy Ss defines an algorithm of functioning of intellectual monitoring
systems and assumes rearrangement of structure and software of intellectual system depending on the
current situation, Application of information technologies, development of principles of construction
of information and measuring systems allows synthesizing structure of IIMS of monitoring of

industrial objects in conditions of uncertainty and influence of external factors.

16

—
| —



Modern Innovations, Systems and Technologies, 2022, 2(1)

3. Decision-making process in intelligent information and measurement monitoring
systems

When making decisions in the IIMS, at each stage of operation there is an analysis of the
achievement of the set goal. If the goal is not achieved, then new solution options are considered, and
the decision process is repeated, taking into account the information obtained at the previous stage.
Thus, optimal decision-making is reduced to the choice of such an algorithm for the functioning of
IIMS, which will maximize the criterion of technical efficiency of the system, which depends on the
strategy for finding optimal solutions.

Decision-making in intelligent systems makes it possible to evaluate the effectiveness of their
functioning. Efficiency, according to this model, is defined as a function of variables describing the
properties of the object, the conditions and methods of measurement, the structures of such systems,
and the criteria for evaluating the results.

Decision-making in IIMS is aimed at the process of finding a solution to the measurement
problem and determining the optimal measurement algorithm, search strategies, measurement
procedures at each stage with a known division of information into deterministic, random and fuzzy.

In the functioning of the IIMS it is necessary to make decisions when considering the

following tasks:

e formation and selection of the model of the object under study;
e control method,;
e the choice of parameters of the measurement situation;

e assessment of quality and efficiency of the system.
When modeling the decision-making process in the IIMS, it is necessary to determine:

e model variables, methods of IIMS structure parameters, methods of metrological analysis,
destabilizing factors and performance evaluation criteria;

e to formulate the requirements to the initial information about the studied objects, to organize
obtaining of a priori and primary measurement information about the object, the analysis of
the measurement situation, and the degree of influence of the destabilizing factors;

e to be able to assess the quality and efficiency of the process of functioning of the modeled
IIMS need to choose a set of criteria for assessing the effectiveness in the function of the

parameters and variables of the system, taking into account the destabilizing factors.

For the possibility of obtaining numerical values of the used characteristics of the system in

the process of modeling, approximating functions are used.
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Model evaluation is carried out on the basis of assessment of validity of stated model concepts.
This method of validation includes the following procedures:

e verification of the tasks set;
¢ validation of initial information;
e verification of model construction, analysis of parameters of variables included in the

structure of the 1IMS model.

4. Model of decision-making tasks in intelligent monitoring systems
To achieve the goal in the IIMS - rapid, accurate and reliable determination of the properties
of objects - a model with a formalized description of the decision-making process is proposed.
To build a decision-making model in an intelligent monitoring system, three components are
required: the goal, the environment, and the internal state. Decision-making models in an intelligent

system include:

e formation of the structure and algorithms of functioning of intelligent monitoring systems as

a whole;

e development of structure elements, algorithms of their functioning;
e mechanism of interaction between themselves and with the environment;
e construction of information processing algorithms.

Assessment of the model is carried out on the basis of assessment of reliability of stated
concepts of the model. Such method of verification includes the following procedures: check of set
tasks; check of reliability of initial information: analysis of obtained approximations; check of model
construction, analysis of parameters of variables included in the structure of intellectual MIS model.

Let us represent the model of the intelligent monitoring system as follows:
{IIFJOJMJD} H

where | — set of input influences;

F — set of destabilizing factors;

O — set of output parameters;

M — set of applied intelligent methods;

D — set of decision-making methods.

Intelligent systems, that implement the decision-making function using the knowledge base,
have the following requirements:

e accounting for the time factor in the search for a solution, obtaining reliable results with

possible incomplete search, taking into account the loss of accuracy and timeliness;
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e the ability to find the best solution when analyzing the accuracy of the results and the cost of
computing resources to obtain it;

e the use of methods of inference, taking into account the time factor when using the
information from external sources and contained in the knowledge base of the system;

e use of the latest information processing technology;

e high-level decision-making;

o ability to make decisions based on symbolic transformations;

e ability to identify the class of material under study, the subject area, the measurement
situation, using the knowledge base;

e ability to synthesize measurement structures, evaluation of obtained results.

Decision-making model in intelligent monitoring systems is represented in the form of five,
containing a set of measurement methods, measurement situations, structures and states of such

systems and criteria for evaluation of measurement results:
{M,s,C,B,A},

where M ={M,;,i = 1,2, ....,m} — set of methods used,;
S={S;,i =1,2,...,s} — set of measuring situations;
C ={C;,i=1,2,...c}— setof criteria for evaluating measurement results;
B = {B;i =1,2,...,b} — set of initial system states;
A ={A;,i=1,2,..,a} — set of algorithms for the operation of intelligent monitoring

systems.

Decision-making model

| I Decision making

Is the
decision
satisfactory?

Categories of
information

Input signals ||

F 3

Evaluating baseline information

External
influences

Decision

Figure 1. Sequence of decision-making tasks.
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The decision-making model used in such systems makes it possible to evaluate the
performance of the system. It operates with the properties of intelligent methods, conditions and
methods of measurements, taking into account the structure of intelligent monitoring systems, the
choice of measurement procedures, criteria for assessing the results of measurements. The structural

scheme reflecting the sequence of decision-making tasks is presented in figure 1.

5. Conclusion
Decision-making in intelligent monitoring systems is aimed at selecting the task of
determining the optimal measurement algorithm, measurement procedures at each stage. It includes
making decisions on belonging the relative error of measurement results to the range of permissible
relative errors; making decisions on performing classification of intellectual methods on the basis of
defining losses from misclassification, making decisions on loss of accuracy and operability; making

decisions on assessing the reliability of the decision made.
Intellectualization of complex technical objects monitoring systems will allow increasing their
reliability, creating systems corresponding to the level of complexity of the technical system.
Application of the 1IMS will reduce the likelihood of situations resulting in irreversible negative

consequences.
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problem
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Abstract. The ant colony algorithm was first introduced by M. Dorigo, V. Maniezzo and A. Colorni
in 1991. This algorithm is based on the behavior of a real ant colony when searching for food. The
main area of application of the algorithm is the problem of combinatorial optimization. This paper
describes the implementation of the algorithm, setting the parameters and considers its effectiveness
in solving the job shop problem.
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HpnMeHeHne ajaropurma MypaBbHHOﬁ KOJIOHUM J1JIS1 PpCIICHUS
3aJlaYi KAJICHAAPHOTO INIAHUPOBAHUSA

Januna lenncoBuu byxoBuen

Cubupckuii Gpenepanbubiil yauepcutet, Kpacnosipck, Poccuiickas denepanst
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AHHOTanusl. AJITOPUTM MYypaBbUHON KOJOHMU BHepBble Obl1 mpexacraBieH M. [opuro, B.
Mansenuo u A. Kosopuu B 1991 rony. J[anHbIi anropuT™M OCHOBBIBAETCS HAa MTOBEJICHUM PEabHOM
KOJIOHUM MYpaBbeB IpHU Moucke nuuiyd. OCHOBHOM 00JIacThI0O MPUMEHEHUS aJrOpUTMa SIBIISIETCS
3a/laya KOMOMHATOpPHON onTUMH3aluu. B maHHONW paboTe OMMCHIBAIOTCS peaiu3alus aaropuTMa,
HaCTpoOilka TMapaMeTpoB, a TaKKe paccMarpuBaeTcs ero 3(PQeKTHBHOCTh MpPU PEIICHUH 3aTa4d
KQJICHJAPHOTO TUIAHUPOBAHUS.

KualoueBble ci1oBa: anropuT™ MypaBbHUHOW KOJIOHMH, 3ajadya KaJCHJApHOTO IUIAHWPOBAHMS,
KOMOMHATOpHAas ONTUMHU3ALUs

1. BBenenue

MHoOroYUcIeHHBIE HCCIICA0BAaHMUs KOJIOHMU MYPABbEB ITOKA3bIBAKOT, YTO €€ ITIOBCACHUEC CTPOI'O
CTPYKTYPHUPOBAHHO. 3Haﬂ, YTO BO3MOXXHOCTH OTHACJIIBHO B34ATOT'O MYpaBbs OI'PaHHUYCHBI (T.e. OJUH
MYypaBell HE CHOCOOEH HaNpsMy OOIIAThCA C IPYrUMU COOPaThsIMU), CTAHOBUTCS JIFOOOIBITHO
Y3HaTh, KakK K¢C BSaHMOHefICTBYIOT MYpaBbH, I‘ITO6L»I I[O6I/ITBCH TAaKOI'0 OPraHu30BaHHOTI'O IIOBCACHUA
BCEU KOJIOHUM. OI[HI/IM Hn3 CHOCO6OB BSaHMOﬂeﬁCTBHH ABJIISICTCS OCO60€ INOBCACHUC MYPABLCB B
nporiecce moucka mnponuranus [1-4]. B mporecce moucka kaxaasi 0co0b HCCIENyeT OKPECTHOCTH
BOKpYT MypaBeﬁHHKa, a 3aTCM BO3BpalacTCda B IHE3I0, LITO6I>I COO6H_II/ITB 06 HUCTOYHHUKE IITHUIITHU
APpYIruM MYpAaBbiIM KOJIOHHH. Z[J'ISI 9TOIr0 MYpaBbH HCIIOJIB3YHOT KOCBEHHBII CHOCO6 O6H_I€HI/ISI C
IIOMOIIIBO (bCPOMOHa, XUMHUYCCKOT'0 BEIIECTBA, KOTOPOC OHU MOTYT OTKJIAAbIBATDH IJIS TIPUBJICUCHU A
Ipyrux MypaBbeB. Kaxkaplii MypaBei, Haili MCTOYHHMK IUIIM, OTKJIaJbIBae€T 4acTh (pepoMOHa Ha
0OpaTHOM ITyTH B THE3JI0, YTOObI yKa3aTh MapIIPYyT OcTabHBIM. HakomieHHbIH (PepOMOH CITYyXKHT B
KAa4yCCTBC pacnpeﬂeﬂeHHoﬁ naMATH, KOTOPYHO HCIHOJIB3YIOT BCC€ OCTAJIbHBIC MYpPaBbH, a TaKXKC
momMeyacT HaI/I60J'ICC noceuiacMbIC MAapIPyThl MCKAY JOMOM U UCTOYHUKOM ITUIIH.

MypaBLI/I, BCTPCHAOIIHUEC TMPCIITCTBUC MCKIAY MypaBCﬁHHKOM U HCTOYHHMKOM IIMINH,
NEpBOHAYaJILHO BBI6I/IpaIOT CHy‘I&ﬁHOC HaITpaBJICHUC NBUXXCHUSA. Kak TOJIBKO HA MYTHU OTJIOKHUTCA

4acCTb (bepOMOHa, O9TO IIOBJIMACT Ha BBI60p CICAYIOIICTO MYpaBbid, CTOJKHYBIICTOCSA C TEM XKC

( 1
{1 2B )
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MNpemATCTBUEM, ITIOCKOJIBKY ITYTh C OOJIBIIIMM KOJIMYECTBOM (bepOMOHa C TOYKH 3pCHUA BEPOATHOCTU

uMeeT OOJIBIINI BEC U MPUBIIEKATEIBHOCTD (PUCYHOK 1).

i)
p
(S
II
A
E
Cc
T
? |s [Tnma
e ‘e" Pucynox 1. [lonoxwurensHas
oy 0o0OparHas CBsI3b C HAKOTJICHHBIM U
\(* MCTIApUBIIUMCS hepomoHOM

+

CcXoauTcia K MHWHUMAJIbHOMY
PACCTOSHHIO MYTH.

MypaBpu, nepeMemasch Mo OJHOMY M TOMY € MapUIpyTy, ITOMOTAOT HAaKallJuBaTh U
MOJICPKUBATh BBICOKHHM YpOBEHb ()EepOMOHA, B TO BpeMsi Kak (EpPOMOH, OTJIOKEHHBIM Ha
MaJONpPOXOAUMBIX TPOMaxX ¢ OONBIINMU JUIMHAMU, HAUMHAET UCHAPATHCA. DTOT IPUHLIUI yMEHBIIAET
BEPOSITHOCTh TOTO, UTO MOCJIEAYIOLIUE MypaBbU BIOEPYT CAMbIN ATUHHBIN MyTh.

BnoxHoBneHnslii »TUM moBeneHueM, M. J[lopuro paspaboran anropuT™M, Ha3BaHHBIN
MYpPaBbUHBIM aJITOPUTMOM, KOTOPBIH HCHOJb3YyeT MOMYJSIUI0 areHTOB, B3aUMOJIEHCTBYIOIIUX
MOCPEJICTBOM paCHpeeIEHHON MaMsITH, U KOTOPBIM MOXKET ObITh MPUMEHEH K KOMOMHATOPHBIM
3aga4aM ontumu3anuu [1-4]. B nanHo# paboTe mpeacTaBieHo IPUMEHEHHUE JITOPUTMA JUTS PEIICHHSI
3a/lauM KaJeHJapHOTo IaHupoBaHus. Llenbio paboThl sABIsSETCS MOTyYeHHE ONTUMAaIbHOrO Habopa
BXOJIHBIX [apaMeTpOB aJIrOpUTMa, I[O3BOJISIONIETO MOJy4daTh PEUICHUS XOPOIIero KadyecTBa.
Copep:xaHue cTaThbU BBIMJISIAUT CIETYIOIIUM 00pa3oM: BO BTOPOM pas3fielie MPeICTaBICHO OMKUCaHue
MYpPaBbUHOTO AITOPUTMA, B TPETHEM pPa3jiesie OMUCHIBACTCA 3a/1a4a KaJIeHJAPHOTO TUIAHUPOBAHMUS, a
B YETBEPTOM paszfielie pacCMaTpUBAETCS BOMPOC O TOM, KaK IMPUMEHUTH AITOPUTM Ui PelIeHUs
MOCTAaBJIICHHOW 3a7auu. B martom pasjerne omnuchiBaeTcs Mpolecc MOUCKa ONTHMAaIbHOrO Habopa
napamMeTpoB. B 1mectom pasnene mpencTaBiCHbI IOJyYE€HHbIE C TPUMEHEHUEM aJropuTMa

PE3yJIbTAThI. I/I, HAKOHCI, B CCAbMOM DPa3acyIC CACIIaHbl BBIBOLI I10 pa60Te.

2. Onucanue ajJropurMa
OcHoBHOM MMPUHOHUIT AJITOpUTMA 3aKIIIOYACTCA B HAJIMYNUU TTOIYJISIUU I MYpaBbEB, KOTOPLIC
Ha Ka)KﬂOﬁ HUTCpallu CTpOAT PCHICHUA 3adadyu KOM6I/IHaTOpH0ﬁ OIITUMU3aIINHU. Anr OpUTM
NpEACTAaBIACT KaAXAYHO 3a/ladyy B BUJC CBA3HOTO rpa(ba, B KOTOPOM MYpaBbHU IMCPEMCIIAIOTCA I10

peOpaM OT 0/IHOM BEpIIMHBI K APYroi U TAKUM 00pa3oM CTPOSIT MAPLIPYThI, peACTaBIsIoNne coO00H
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pemenusi. Kaxxapiii MmypaBeil BBIOMpaeT CleayonIyl0 BEpPIIMHY ISl TIOCEIICHUSI B COOTBETCTBUH C

IIpaBHJIOM IICPEXOJa:

[Tij(t)]a'[%]ﬁ

ij

pi;(t) = (1)

1

ﬁ)
ZjeV[Tij(t)]a'[@]
I'ne 7;; — KonMM4ecTBO (hepOMOHA MEX Ty BEPIIMHOM | M BEpIIMHOM J;

d;j — 9BPUCTUYECKOE PACCTOSHUE MEX Ty BEPIIMHOM | M BepIIMHOH J;

Dij — BEPOATHOCTH TIEPEX0/Ia U3 BEPIIMHBI | B BEPLIMHY .

[TapameTpsl a U f PEryIUpYyIOT «KaTHOCTb» U «CTAJHOCTh» aIrOpUTMa COOTBETCTBEHHO. B
3aBHCUMOCTH OT 3aJaud Ha0Op BO3MOXKHBIX [UIS TIOCEIICHWS BEPIIMH W3 TEKyIIeH MOXKET
pasznuuatbesa. Ecnu cnemyromiast ais MOCEIIEHUs BEpIIMHA HE MOXET ObIThb BbIOpaHa B CBSI3H C
OTPaHUYCHUSMH 33/1a49H, TO BEPOSTHOCTH €€ IMOCEIICHNS CIYMTASTCS paBHOW HYJI0. B cooTBeTCTBHI
C ATHMH TPUHIMIIAMH BEPIIMHBI C OOJBITUM KOJIMYECTBOM (pepoMOHa M Haxojsmmecs: OnmKe K
TEKyIlled BeplInHEe (C TOYKU 3PEHMsS IBPUCTUUYECKOTO PAacCTOSHUS) OyayT UMeETh 0ojiee BBICOKYIO
BEPOSITHOCTH IMOCEIICHHUS.

Ilocne Toro, xak Bce MypaBbU MOCTPOWJIM PELICHHUs, KaXJI0€ U3 KOTOPBIX NPEICTABIAET
co0Ol TOCIEe0BATENBHOCTh MOCEIIEHHBIX BEPIIUH, LUK 3aBEPIIACTCS U IMPUMEHSETCS MPaBUIIO

obnoBneHus (epomona. [IpaBuiio riao0anbHOTO OOHOBJIEHHUS (HEPOMOHA BBHITJIAIUT CICAYIOITUM

obOpazom:
Tj(t+n) =0 —-p) 7;;(®) + p-Ar;;(t +n), (2
Q
ATl'j (t + n) = fevualuation(Min) , (3)

0, B IPOTHUBHOM CJ1y4yae

I'ne p — ko3 uruenT ucnapeHus;

Q — xonmmuecTBO (hepoMOHa Ha €AMHUILY PACCTOSHUSI.

JlaHHOE TIPaBUJIO COCTOMT M3 JABYX 3TAnoB. Ha nmepBoM 3tamne ucnapsiercs 4actb pepoMoHa Ha
Bcex pedpax rpada. Ha BTopom stane nmpoucxoauT npupaiieHus GepoMoHa Ha pedpax, BXOAIIINX B
HauKpaTyalIINil HalIEHHBIM MapUIpyT Ha TEKylled wuTepanuu. IJTO MpupaiieHue oOpaTHO
MIPOMOPIIMOHAIBHO HEKOTOPOI 3a1aHHO# o1leHOYHOH (QyHKIMHU. Ha ciaenyromux nukiax BepUINHbL,
MIpUHAUISKAIIUE JIydllleMy HalJeHHOMY peUIeHHI0, OyAyT UMETh 0ojiee BBICOKYIO BEPOSITHOCTh
MOCEIIeHUsI, TakuM oO0pa3oM B alNTOPUTME HCIOJB3YeTCsl HEKHl NpPUHLUI OOydeHUus

MOAKPCIIJICHUCM.

3. IIpobJieMa KaJleHAAPHOI 0 IJIAHMPOBAHUS
B ,Z[ElHHOfI CTaTbC pacCMaTpuBaACTCA CTaHAapTHass MOJCIbL 3aJadud KaJICHAAPHOI'O

IJIAaHUPOBAHUA C N 3a7a4aMHi U M CTaHKaMH, 0003HaYaeMOM CJICOAYOIIHUM 06p3.30MI
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n/m/G /Cpmax 4)
[Tapamerp G yka3piBaeT, 4YTO 3aJaHUs CBS3aHBl C TEXHOJOTHYECKUMH TpaBUIAMHU
MIPOU3BOJICTBA, OINMCBHIBAIONIUMH TIOPSIIOK HX o0Opabotku crankamu. [lopsgok o0paboTku

yKa3biBaeTcs B MaTpule 1. [IpumMep Takoil MaTpulibl IpeACTaBICH HUXKE:

_[M1 M2 M3
M2 M3 Ml] ()

Crpoka Marpulbl NpeacTaBiIsieT coO0ll 3alaHue, yKa3blBaloOllee Ha IOCJIE0BaTEeIbHOCTh

T

o0OpaboTku crankamu. Kaxaplii amemMeHT MaTpulbl T HasbiBaeTcsl onepauueid. Bpems oOpaboTku

Ka)XJIOM omepanuu 3aaercs Mmatpuiieit P:
t(011) -+ t(Oim)

(On)  t(Onm)

Martpuiel T 1 P BMecTe ompenensiorT mpoodiieMy KajleHJapHOTo TutaHupoBanwus. [lapametp

P = (6)

Cmax 0003Ha4aeT MHUHUMAJIBHO BO3MOXHOE BpeMs OOpabOTKH B I€Xe W HCIIOJIB3YeTCS IS
MUWHHUMHU3AIINN C ITIOMOIIBIO (i)YHKHI/II/I OLICHKU. 3HaueHne Cmax OKBHUBAJICHTHO IMPONU3BOACTBECHHOMY
BPEMEHH, KOTOpoe TpeOyercst Ui 3aBepiieHuss BceX paboT ¢ COOJIOIEHUEM HaJIO0XKEHHBIX

OI’paHI/I‘IeHI/Iﬁ Ha UCIIOJIb30BAHUEC CTAHKOB.

4. IlpuMeHeHHE AJITOPUTMA
Ha nepBom mare HeoOX0IMMO MPEICTaBUTh BXOJIHBIE TAHHBIE B BUJIE CBsI3HOTO Trpada. Jlms
ATOTO BEPHEMCS K TEXHOJOTHYECKOW MaTpuile [, KoTopas Obljja pacCMOTpPEHa B IMPEIbIIYIIEM
pasgene. B [1] Oblia mpemiokeHa waes MpEACTaBICHUS JaHHBIX B Buae rpada. Ha pucynke 2

[pHUBEICH puMep rpada, mocTpoeHHblid Ha ocHoBe Moaein 2/3/G/Cmax.

1=011
2=012
3=013
=0y
5=0n

Pucynok 2. IlpeacraBienue
6=0p3

monenn 2/3/G/Cmax B BHIE
rpaga.

Bepumunbl Tpada MpencTaBisIOT oONepauuu, 3agaHHble Marpuued T (Hampumep, On
yKa3bIBaeT Ha dJIEMEHT 11 U oOpabatkiBaetcsi ctankoM M1). Onepaiuu, IpHHAUISKAIUE OJTHOMY
3aJJaHUI0, COEAMHSAIOTCS IyraMH ¢ COOIIOCHUEM NopsKa 00paboTku. OCTaabHbIe TMHUHU SBISIOTCS
peOpaMu. MakcuManbHOE YHCIIO BEPIIUH Ipada onpenensercs mo Gopmyse:

V=n+m+1 (7)
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Kaxnplii MypaBeil HaUMHAET MOCTPOCHHE MapuIpyTa U3 A00aBIEHHON HYJIEBOW BEPILHHBI.

KonmaectBo pebep rpada onpeaensieTcs mo cienyromei Gopmyre:

+n, (8)

g = ool

I'ne |0| — o0lee KOIMYECTBO OIIEPALIHIA.

Kaxmoe peOpo cBA3aHO ¢ mapoil 3HaueHui {T;j,d;;}, NPEICTABIAIONINE KOJIUYECTBO
(dbepoMoHa W IBPUCTHYECKOE PACCTOSTHHEC MEXIy BEpIIMHAMHU. B KadyecTBe HSBPUCTHYECKOTO
paccTosIHUST MEKIy BEpIIMHAMH | M | B JaHHOHM 3agaue MOYKHO HCIOJIB30BaTh BpeMsi 00pabOTKH
COOTBETCTBYIOIIECH OTepanuu, mpeactaBieHHoe B matpuie P. s gaHHOW 3BPUCTHKUA BaXKHBIM
3aMCYAaHUCM SBJIACTCA TO, YTO B CIydac€ ABYHAIIPABJICHHBIX p€6€p HUX 3HAUYCHUSA HECCUMMCTPHUYHBI.
DTO 03HAYaeT YTO PACCTOSHHE OT BEPIIUHBI | O BEPIIMHBI | HE BCErla PaBHO PACCTOSHHIO OT
BEPIIUHBI | 10 BepmuHbl i. CiaeroBaTeabHO, KOJIMIECTBO (epoMOHa Ha JBYHANpaBICHHBIX peOpax
TaKkKe JIOJDKHO OBITh OmpeaeneHo s oOomx HampaBieHuil. [IpocTpaHCTBEHHash CIIOKHOCTH
QJIrOpUTMa OIpEeNEsIeTCsl CAEAYIOUINM 00pa3oM:

SC = 0([n*m][n*m]) (9)

Kpome Toro, anroputMm A0JKEH rapaHTUPOBaTh, YTO IpejajaraeMble PEUIeHHs SBISIOTCS
BO3MOXHBIMU. [IJ1s1 3TOTO crcTeMa JI0JIKHA MPOBEPSTh, YTO KaXK/blil MypaBeil BBIOUpPAET BEpUINHbBI
JUI TIOCEILEHUs B MOPsAKe, He HapylIaloieM Mopsiiok o0paboTKU ornepanuif. ITo pearn30BaHo ¢
MOMOIIIBIO ueH, onrcanHoi K. bupsurom B [5], rae nmpemaractes HCIOIb30BaHUE CITUCKOB. Takum

00pa3zoM, Kax/Iblii MypaBeil Oy/IeT UMeTh 3 CITUCKA:

e G — crnHCOK, KOTOPBIN COJIEPKUT €Ille HE MOCEIICHHbIE BEPIINHDI;
e S — CIIMCOK, KOTOPBIN COACPKUT Y3JIbl, Pa3pellIeHHbIE 715 IOCEUICHUS B TEKYILEeH UTEpallnu;

e Tabu- CIIMCOK, conepxcamnﬁ YK€ IMOCCHICHHBIC BEPIINHBI.

HepBOHa‘{aﬂbHO BCC MYpaBbUu 6y,I[YT INOMCHICHBI B BCPHIMHY C HOMCPOM O, H, €CJIH

00paTuTbCs K MPUMEPY HA PUCYHKE 2, CHHCKU uisi K MypaBbsi OyIyT BBITJISIETH CIEAYIOILIUM

o0pazom:
Gy = {011; 012,013, 021, 023, 023}» (10)
Sk = {011,021}, (12)
Tabu, = {} (12)

Ilocne 3aBCPUICHUA IHKJIIA KaXXIbIi MypaBeﬁ HAOJDKCH COJACp:KaTb B CIIMCKE Ta6y
MoCJICAOBATCIIbHOCTG BCCX BCPIIMH, IMOCCIICHHBIX TOJILKO OJHWH pa3 U B HOPAAKE, KOTOpBIﬁ
OMpCACIICH IMOPAAKOM 06pa60TKI/I onepauﬂﬁ. BpeMeHHaSI CJIO)KHOCTh aJIrOpuUTMa OIIPCACIIACTCSA

BbIPAKCHUCM:
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TC = O(NC * 1 * [n*m]), (13)
rae NC — koJIM4uecTBO LMKIIOB;

| — KOJTMYECTBO MypaBbEB.

5. Hacrpoiika napameTposB

[TapameTpsl aqropuT™Ma MOXHO pa3[eIUTh Ha JIBE HE3aBUCUMbIE MOATPYIMIbI: T€, KOTOPHIE
BIMSIOT Ha BHIOOp BEpIIMHBI Ipe mepexone (o U f), U Te, KOTOPBIE OMPEAeNISIIOT OOHOBJICHHE
depomona (kodddunmeHT ucnapeHust p U koiauuectBo MypasbeB |). Tlapamerpsr Q (kosuuecTBO
(hepoMoHa Ha €JMHUILY PACCTOSHUS ) U To HE OKA3bIBAIOT OOJIBIIOTO BIMSHUS Ha IPOU3BOAUTEIBHOCTD
anmroput™a. J[ns Havanma HeoOXOIMMO HaWTH Takoil Habop mapamerpoB {a, [}, mpu KOTOPOM
QITOPUTM CXOAMTCS K 3apaHee W3BECTHOMY ONTHUMYMY BbIOpaHHOW Mozenu. [[is storo Oblia
BbIOpaHa mojienb 6/6/G/Cmax, mpemnoxennyo /. Myrom u I'. Tommnconom, B3styio u3 [6], ¢
ontuMyMOM Cpp o, = 55. 3Hauenne ko3 duimenTa ucmapeHns: 1 KOJIMIECTBO MyPaBhEB OCTABAINCH
KoHCTaHTOW U paBHsuUCh P = 0.01 u [ = 36 cooTBeTCTBEHHO. Pe3ynbTaThl 3aIIyCKOB TIPUBE/ICHBI B
tabmuue 1.

Tabdauna 1. KonwdecTBo HHMKIOB, HEOOXOAMMOE ISl JOCTWIKEHHS ONTUMyMa TpHU
pPa3IMYHBIX 3HAYCHUSIX O U f.

B a=0 a=1 a=2 a=3 a=4
0 >1000 >1000 >1000 >1000 >1000
1 >1000 >1000 >1000 >1000 >1000
2 >1000 >1000 >1000 >1000 >1000
3 >1000 >1000 >1000 >1000 >1000
4 >1000 614 >1000 150 >1000
5 >1000 326 442 249 >1000
6 >1000 437 314 202 228
7 >1000 283 247 148 267
8 >1000 310 260 170 121
9 >1000 293 187 164 96
10 >1000 186 203 132 96

B cnyuae, korna @« = 0 u f = 0, xkaxaplii MypaBeil BbIOMpaeT BepLIMHY IJIs Iepexoja
cllyyaiiHbIM 00pa3oM, TaKUM 00pa3oM BEPOSTHOCTh HAXOXKJEHHs aJrOPUTMOM ONTHMyMa KpaiiHe
Mmaina. B ciyqae, korna a = 0 u f npuHIMaeT 1r000€ 3HaueHue, MypaBbHHasl KOJIOHHSI He 00Opaliaer
BHUMAaHMs Ha YpOBEHb (DEPOMOHA, U KaXIblil MypaBel BBIIIOJHSAET 3BPUCTUYECKUN YKaHBIM TOUCK
10 BEPOSITHOCTH, TAKUM 00pa3oM alropuTMy TpedyeTcst 60Ibllie THICIYN UTepaLMi sl HaXOXKICHUS
ontumyma. B ciydae, korma f = 0 u o npuHHMaeT Ji000€ 3HauUE€HHE BO3HMKAET aHAIOTWYHAs
CUTyalUsi: MypaBeil HE IPUHUMAET BO BHUMAHHUE 3BPUCTUYECKOE PACCTOSTHUE, & COCPENOTAYNBAETCS
UL Ha ypoBHE ¢epomoHa Ha pebOpax. Ilpm [ = 10 u yBenuuyeHUM 3HAYECHUS HapameTpa o
KOJIMYECTBO MTEpALUil JUIsl HAXOKAEHHUS ONITUMYyMa yMEHbIIAETCs. JJaHHas TEHIEHIUSA COXpaHAETCs

u npu a > 4 (tabnuua 2).
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Taoauna 2. KonmnyecTBo LMKIOB, HEOOXOIUMOE ISl TOCTHKEHHUSI ONITUMYMA TIPH Pa3IMYHBIX
3HayeHusx o u f = 10.

B a=5 a=6 a=7 a=8 a=9 a=10
10 79 93 73 77 50 49

[Tociie Hax0XACHUS ONITHMATILHOTO Ha0Opa MapaMeTpoB o U S MOKHO MCCIICA0BATh BIUSHUE
MapaMeTpoB, OMPECIIAIOMUX 00HOBIeHNEe Pepomona. Ha pucynke 3 mokaszaHa paboTa aaropurMa

IIPH pa3IMYHbIX 3HAYEHUAX KO3 (ULIMEeHTa UCTIApEHHUS p.

700

600
500

200

100
o . - Pucynoxk 3. KoiudecTBO  IHMKIIOB,

0.001 oot e HEO0OXOAMMOE TS TOCTHHXKEHUS ONITUMYyMa
KoadduumneHT ucnapeHua
MIPY PA3JIMYHBIX 3HAYCHUSX .

CpeaHee KONWYECTBO LUWKNOB

B cinydae, xorma p = 0.1, KOIMYECTBO MUKJIOB, TpeOyemMoe i HAXOXKIACHHS ONTHMYyMa,
MaKCHUMaJIbHO. DTO CBSI3aHO C TEM, YTO IIPH CIMILIKOM BBICOKON CKOPOCTH MCHAPEHHUs TOJIBKO pedpa,
BXOJISIIIIME B MapIIPYT C HAUMEHBIIEH JJTMHOMN, TIOy4ar0T 0OHOBIEHNE (DEPOMOHA KaX bl UK. Y
ocTalbHBIX pedep (epoMOH OBICTPO YMEHBIIAETCS 0 HYJS C YBEIMYEHHEM 4YHCiIa LUKIOB H3-3a
ucnapeHus. C KaXIpIM HOBBIM IUKJIOM 3TOT 3(PQEKT yCUIMBAETCs, U MypaBbU OYyAyT YAEISATh
OoJiplliee BHUMAaHHE pedpaM, MOJIyYaroIIuM OOHOBJICHHE (epOMOHA, HMIlla B HEOOJBIION 00sacTh
JIOKAJILHOTO MUHUMYMa. PUCYHKH 4-5 TEeMOHCTPUPYIOT YPOBEHB (hepOMOHA MOCIIE MPOXOKACHUS 25

IUKIJIOB ITpU ONITUMAJIBHOM U XYAIIICM 3HAUCHUAX KOS(b(bI/II_II/ICHTa P

VYpoBeHs pepomMoHa

40

20
00 19" Bepmmma j PucyHnok 4. YpoBeHb epoMOHa mociie
25 nuknos pu p = 0.01.

Beprmuna 1 10
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Vposens pepomona

40

Bepumna 1
Beprmna j

00 Pucynok S. Yposens epoMona nociie
25 nuknos npu p = 0.1.

Bmmusuane xommdecTBa MYpaBb€B B KOJIOHMM Ha MIPOU3BOJUTCIBHOCTE aJITrOpHUTMa,

MPEACTABICHO Ha PUCYHKE 6.

AN
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v
vuvu
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nnn
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LUV
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0
18 72 108

6

CI(OD OCTb CXOAUMOCTH

Pucynoxk 6. Bnusiaus
KOJMYeCTBa  MypaBbeB  Ha
CKOPOCTh CXOJAUMOCTH.

w

KONWYECTBO MYpPaBbLEE

CKOpOCTB CXOJUMOCTH aJIroOpUuTMa paCCYHUTHIBACTC, KaK CPEAHEC KOJIHMYCCTBO LHHUKIIOB JJIA
AOCTHIKCHHA ONTHMYMA, YMHOXXCHHOC Ha KOJMYECTBO MYPABLEB. U3 pPUCYHKa 6 CJICay€eT, 4To

ONITHMAJIBHOE KOJIMYECTBO MYPaBbEB JIOJDKHO NMPHOIU3UTEIBHO PABHATHCS KOJIMYECTBY BEPILIMH B
rpade.

6. PesyabTaTsl
B nanHOM paznene mpoAeMOHCTPUPOBAHBI pe3yibTaThl pabOThl anropuTMa Ha Ooliee
CJIOKHBIX TCCTOBBIX 3aJadax C Ha60pOM BXOOHBIX MMapaME€TpOB, B3ATHIX U3 pa3aciia 5. OI[HaKO, B
Hayaje PaCCMOTPUM PE3yJIbTaThl IPOTOHOB Ha BBIICYHOMSIHYTON MOaelH 6/6/G/Crax.
Ha pucynke 7 mnpuBeneHO cpaBHEHHE (YHKIHMH OLIEHKM INPU DPA3JIUYHBIX 3HAYEHUSAX

nmapaMeTpoB.
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I/I3y‘-II/IB IMOJIYYCHHBIC 3HA4YCHUA (i)YHKHI/II/I OIICHKHU, MOKHO CJI€JIaTh BBIBOJ, YTO IIOHCK

ONITUMYyMa OKa3bIBACTCs B JIOBYIIIKC B MaJIou OKPECTHOCTH JIOKAJIBHOTO MUHHNMYMaA. YrtoOBI 3TOTO HE

MIPOMCXOIMIIO, HEOOXOAMMO BBECTH HOBBIM oOIepaTtop, Ha3blBa€MbIil BapHalMel, KOTOpBIM mpu

BBIINIOJTHCHHUH OIMPEACIICHHOTO YCIIOBHUA, 3aMCHACT IIpaBUJIO IIEPEXO0aa:

(1),eciun = v,

1

bij =
ZJEVE],

d. .
——, B IPOTHUBHOM CJIy4ae,

(14)

rje N — caydaitHoe uncio u3 otpeska [0..1];

V — cirydaiiHoe umcio u3 otpeska [0..1].
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Pucynox 8. BiusHue oneparopa

Bapualuu IMOJIOKUTCIIBHO CKAa3bIBACTCSA Ha PE3YyJIbTaTax

IIOHCKa.
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be3 oneparopa Bapuanuu GyHKIUS OLICHKH MOMYIISIIINA CXOAUTCS K IOCTOSIHHOMY 3HA4YEHHUIO,
YTO 03HAYAET, YTO BCE MYPaBbH BHIOMPAIOT OJMH M TOT K€ MapUIPyT, YTO, KOHEYHO K€, HE MOXKET
Hac ycTpauBaTh. BBeneHe JaHHOTO onepaTopa MOKHO pacCMaTPHUBATh KaKk HEKOTOPOE HACHIIICHHUE
BOCTIpUATHS (PEPOMOHOB KaXKJIbIM MypaBbeM. [IpH 3aJaHHOM MPOLIEHTE BapHaLliy 32 LUK MypaBbH
OyIyT HEUYBCTBHUTEIBHBI K BOCHPHUATHIO (PEPOMOHOB M, TAKMM 00pa3oM, OyAyT BECTH CBOM MOHUCK
TOJIBKO Ha OCHOBE IBPHCTUYECKON NWH(POPMAIIHH.

ANropuTM OBLT MPOTECTUPOBAH HA JIBYX M3BECTHBIX 3aj1a4ax, Mpe/ICTaBIeHHBIX B [6]. [TepBas
mognenb 10/10/G/Cmax ObLTa TpejcTaBlieHa BBIIICYOMSHYTBIMU Jestensmu J. Myrom u T
Tomncornom ¢ ontTuMyMOM Cpq, = 930. Bropas monmens Obuta 20/10/G/Crax nipenctaBnena C.
Jloypercom ¢ ontumyMoMm (4, = 1218. [lonydeHHble ¢ TOMOIIBIO AITOPUTMA PE3YIbTATHI IS

Pa3IMYHbIX 3HAYEHUH MapaMeTpoB € U V Mpe/ICTaBlIeHbl B TabauIe 3.

Ta6auna 3. Pezynprarer padoter anroputma mpu ¢ = 10 u § = 10.

Moens Cmax e Vv % B mpejieaax ONTUMyMa
10/10/G/Crax 1052 1 0 13

10/10/G/Crax 1006 1 1 8

10/10/G/Cax 1063 1 10 14

10/10/G/Crax 1019 2 2 9.5

10/10/G/Crax 1054 3 1 13.3

10/10/G/Crax 1041 4 3 12

20/10/G/Crax 1604 1 0 31

20/10/G/Crax 1607 1 1 31.9

20/10/G/Crax 1535 3 1 26

7. 3aki04eHune

B nanHOil paboTe OBLI MPOJEMOHCTPHPOBAH CIIOCOO PEIICHHs MPOOJIEMBI KaleHIAPHOTO
IUIAHUPOBAHHUS C IPUMEHEHHEM MypaBbHHOTO anroputMa. Llens paboThl 3aKiiovanach B TOM, YTOObI
UCCIIE/IOBATh MOBEACHHE AITOPUTMA M Ka4eCTBO MOJIYYCHHBIX PEIICHUI TPU Pa3IMnYHbIX 3HAUYCHHUSX
BXOJIHBIX MapameTpoB. [lapameTpsl a M f, Kak yxe ObLJIO CKa3aHO paHee, BIMSIOT Ha CKOPOCTh
CXOAMMOCTH aJrOpUTMa M KOHEUYHBIH pe3ynbrar padoTel. UTOOBI alropuTM CXOAWICS K
YIOBJICTBOPUTEILHOMY PELICHHIO 0YEHb BXHO I10100paTh ONTUMAIBHOE 3HAYCHHE KO3(DPHUIIUCHTA
UCTIapeHusl p. DTO HANpPaBUT TOUCK B TPEANOYTHTEIBbHBIE O0JACTH B MPOCTPAHCTBE ITOHMCKA H
YMEHBIIUT BEPOSATHOCTH TOMAJaHUs B JIOBYHIKY JIOKaJbHOTO MHHMMyMa. BBenenue mapamerpa
Bapuanuyd V (QaHAJIOTMYHO ONEpaTopy MYTAallMd B TEHETHYECKUX aITrOPHTMax) II03BOJISET
UCCIIeI0BaTh CYOONTUMAaJIbHBIE 00JIACTH MPOCTPAaHCTBA MOUCKA, HE TEPSsSs MPU 3TOM CHOCOOHOCTH
aNITOPUTMA BBIXOAWUTHh W3 TYMHKOB. MypaBbUHBIA aqrOpUTM OBLI NMPOTECTHPOBAH HAa HEKOTOPBIX
Ooutee ciokHBIX TecToBBIX 3amauax. J{ns mogenn 10/10/G/Crax ObLIO 3aUKCHPOBAHO OTKIOHEHHE

ot ontTumyma Ha 8%, a st Mojenu 20/10/G/Cmax — Ha 26%.
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OCHOBHOE MNpPEHUMYIIECTBO JAaHHOIO AJIrOPUTMA 3aK/IIOYacTcs B TOM, YTO OH XOPOLIO
CIpaBisieTCs C 33JayaMyd  KOMOMHATOpPHON ONTUMH3allMM, MPEACTABIEHHBIMM B  BHJIE
HECUMMETPUYHOTO CBsi3HOTO rpada. EamHCTBeHHOU M0pabOTKOH, KOTOPYHO HE00X0AMMO OBLIO
BBECTH, SIBJSUIOCH PACIIMPEHHE TAOMUIBI ()EPOMOHOB. DTO YBEIMUYMBACT €r0 MPOCTPAHCTBEHHYIO
CIIOHOCTb, HO HE TpeOyeT AOIOJIHUTEIbHON BBIYUCIUTEIBHOW MOIIHOCTH. C IpYyroi CTOpPOHBI,
VMEHHO BPEMEHHAs CJIOKHOCTh SBJISETCS OCHOBHBIM HEIOCTATKOM MYPAaBBUHOIO QJIFOpPUTMA.
BpemenHas  CIIOKHOCTH ~ QJITOpUTMA II0 CPaBHEHHIO C TEHETUYECKHMM  AJITOPUTMAaMH
HKCIIOHEHIMAJIBHO BO3pPAcTaeT ¢ YBEIMYEHUEM pa3Mepa MOMYJALUU. DTO CBA3aHO C TEM, 4YTO Ha
KaKJOM ILMKJIE€ MYpPaBbUHOIO alIropuTMa HEOOXOJAMMO CTPOUTh DPELIEHHs A BCEX MYpPaBbEB.
NMeHHO moO3TOMY CienyeT NPUMEHATh TE€HETHYECKUH allfOpUTM K 3a7adyaM KOMOWHATOpHOMU

ONITUMHU3AIMHU, KOTOPBIC MOTYT OLITH IpeaACTaBJICHBI B BUAC CUMMETPHUIHOI'O rpa(ba.

Cnucok JmrepaTypsl

[1] Dorigo, M The Ant System: Optimization by a colony of cooperating agents / M. Dorigo,
V. Maniezzo, A. Colorni // IEEE Trans. Syst, Man, Cybern. — 1996. — Ne 26(2). — P. 29-41.

[2] Dorigo, M. Ant colony System: A Cooperative Learning Approach to the Travelling Salesman
Problem / M. Dorigo, L. M. Gambardella // IEEE Trans. On Evolutionary Computation. —
1997. — Ne 1(1).

[3] Dorigo, M. Distributed Optimization by Ant Colonies / M. Dorigo, V. Maniezzo, A. Colorni //
Proceedings of ECAL91 — European Conference on Atrtificial Life, Elsevier Publishing.
—1991. — P. 134-142.

[4] Dorigo, M. An Investigation of some properties of an Ant Algorithm / M. Dorigo, V. Maniezzo,
A. Colorni // Proceedings of the Parallel Problem Solving from Nature Conference
(PPSN92), Brussels, Belgium, Elsevier Publishing. — 1992. — P 509-520.

[5] Bierwith, C. A Generalized Permutation Approach to Job Shop Scheduling with Genetic
Algorithms / C. Bierwith // Department of Economics, University of Bremen, Germany. —
1995. — Ne 17.— P. 87-92.

[6] Job  Shop  Scheduling Benchmark, OR-library.  hhtp://mscmga.ms.ic.ac.uk/jeb/
orlib/jobshopinfo.html.

33

—
| —



Cospemennbie unnosayuu, cucmemvl u mexwonozuu, 2022, 2(1)

Methodology for analytical accounting and classification of film
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Abstract. The article considers the method of analytical accounting and classification of film copies
in the fund of long-term storage on the example of "Yenisei Kino™. The authors propose to organize
an analytical accounting of film copies by types of films in accordance with their classification. The
classification of film copies is carried out in accordance with their characteristics according to
constant and variable attributes. The constant attributes of a film copy are the color and format of the
film on which the film copy was made, the original length of the film, the type and title of the film,
etc. Variable attributes include parameters characterizing the technical condition of the film copy. It
should be noted that each film copy received for hire is assigned an inventory number (code), which
also characterizes it by a number of constant attributes. When implementing the methodology,
newsreel-documentary films of various classifications were taken into account, stored in the
Krasnoyarsk and Kansk branches of the "Yenisei Kino" with a total of 3458 film copies.

Keywords: classification of film copies, signs of film copies, cinema
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AbcTpakt. B cratbe paccMOTpeHa MeETOJMKa aHAJIMTUYECKOTO ydeTa M KIacCH(pHUKAIUU
¢unbmMoxonuit B ¢ponne anutensHoro xpanenus Ha npumepe KI'AVK «Enwuceit kuno». ABropamu
npeaiaraeTcsi OpraHW30BaTh AHAINTUYECKUI ydeT GWIBMOKONUKA 1O BUAaM (QUIBMOB B
COOTBETCTBUU ¢ HX Kiaccupukauuen. Kraccuduxanus QUIBMOKONHMII OCYIIECTBIsSETCS B
COOTBETCTBUU C UX XapaKTEPUCTHUKON IO MOCTOSIHHBIM U NEPEMEHHBIM Npu3HaKaM. llocTosHHBIMU
npu3HakaMy (UIBMOKOINHHU SIBJISIOTCS LBET U (QopMaT KUHOIUIEHKH, Ha KOTOPON H3rOTOBJICHA
¢bunbMOKONHUsA, MepBOHauaibHas JMHA GuiIbMa, BUA W Ha3BaHue QuiabMma u ap. K mepeMeHHBIM
MpU3HAKaM OTHOCATCS MapaMeTphl, XapaKTEpU3YIOIIMe TEXHUYECKOE COCTOSHUE (PHIbMOKOIHH.
Crnenyer y4HWTHIBaTh, YTO KaXXIOW (PUIBMOKONWHU, MOCTYNUBIIEH B MPOKAT, NPHUCBAUBAETCS
WHBEHTapHbI HOMEp (KOX), KOTOPbIM TakKe XapaKTEepPHU3YeT €€ MO Psiy MOCTOSHHBIX MPU3HAKOB.
[Ipu peanu3anuyu METOIUKU YYUTHIBAJIUCH XPOHUKAJIbHO-TOKYMEHTAJIbHbIE (MIBMBI Pa3TUYHBIX
knaccudukanuii, xpansmuxcs B Kpacnospckom u Kanckom otnenenusax KI'AYK «Enuceit kuno»
0o0muM KosmyecTBOM 3458 pritbMOKOTIHIA.

Kurouesble ciioBa: kiaccubukanus GuabMoKONHA, MpU3HaAKU GHUIBMOKOMUM, KHHO

1. BBenenue

B HaACTOAIICC BPEMA KOHTCHT COHHaHBHOﬁ HarpaBJICHHOCTHU, HAIIpUMCP, B O6J'I8.CTI/I
HpOTI/IBOHO)KapHOﬁ 6C3OH8.CHOCTI/I, 6630HaCHOCTI/I KUBHCACATCIBHOCTH, TCOJIOTMYCCKOC HIIN
ATCUCTUYCCKOC KMHO WM BHUJACO PASMBIINUICHUA, aHTHAJIKOTOJIBHBIC JICHTBI U IIpoIlaraHjia 310poBOro
o6pa3a JKU3HU, NOKYMCHTAJIbBHOC KHMHO O Kpac U ACATCIAX KYJIbTYPBI, XYIOKHHKAX, (I)I/IJ'ILMH (0)
CTPOUTCIILCTBC FSC, yqeGHoe KMHO O JOPOXHOM JBHKXCHHUH, XPOHHKAJIIbHBIC KI/IHOpa6OTBI
HCTOqueCKOﬁ HaIMpaBJICHHOCTHU U MHOT'OC ApYIro€ COOUOKYJIBTYPHO U HCTOPHUICCKOC MHOFOO6pa3I/Ie
B HBIHEIIIHEM, COBPEMEHHOM IIU(PPOBOM HAIMOJIHEHUH TUIaTHOPM coliceTeil, XaboB 1 «HadIUKOB», MO
60J'ILI_HCI‘/’I 4aCTu, HC BOCTpC60BaH0, TaK KaK 9TOT KOHTCHT MaJIO ((JIaI‘;IKaIOT>>, 9TO, KaK IMpaBUJIO, HC
«npo;[aéTcs{» H MOCJIC OTOI'0 «HAA0 AyMaTb» U T.O. PeldTUHTOBBIN U MacCOBBIHI HUHTCPEC BBI3bIBACT

KOIOKKOHTCHT», arpeCCUBHAd TIoAava «ropsavero» Marcpuaga, CTAJIKMBAHHUC U CTPAaBJIMBAHUC
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MPOTHBOCTOSAIIMX COLMAIBHBIX TPYII, MPOBOKAIIMOHHBIE MAaTEpUabl U )KOHTIMPOBAaHUE (PAKTaMH,
MHTEPIPETAIUIMU M «TOJKOBAHUSMID T€X MJIM MHBIX OOBbEKTUBHBIX U CYOBEKTUBHBIX KPU3HCHBIX
aprneHnit. [loromy BecbMa mMO3HABaTENbHO OOPATUTHCS K OMBITY BEJACHUS WH(GOPMAIMOHHOM,
KyJbTYpHOH, COIMAJIBHOH M Y4eOHO-PO(MIAKTUYIECKON paboThl «momudpoBoi» smoxu. Ha
npumepe kuHOpaboT 70-x u 80-Xx ToAOB BUJIEH KOJMYECTBEHHBI WU IPOLIEHTHBIM COCTaB
TEeMaTHYECKOT0 HanoJHeHus GribMo(oH1a BpeMEH TIaHOBOM SKOHOMHUKH [1].

B ¢unsmodonne KI'AYK «Enuceii KuHO» XpaHUTCS OOJBIIOE KOJIMYECTBO (PHIIBMOKOIUI
[2]. YacTh KMHOIUIEHOK YTUJIM3UPOBATIACH U CIIUCHIBAJIACh, COTJIACHO YCTAHOBJIEHHBIM HOPMATHBAM.
YacTp XpaHuiach U peMOHTHPOBAJIACh, HECMOTPSI HA HOPMAaTUBHBIE MTPEANNCAHUS, TOCKOJBKY CBOIO
pOJIb Urpaja YHUKAJIbHOCTh M 3HAYMMOCTh TOW WM uHOM ¢uiabMokonuu. [locie 1999 ronga 6sw1m0
MIPUHSTO pellleHne coOupaTh KHHOMaTepHuall U HaKaruIuBaTh €ro JAJs JAajJbHEHIIero UCroIb30BaHMsl,
IpU ATOM «OuTasi» U OpakoBaHHAs IUIEHKA MO-TIPEXKHEMY IMOJJIekKalla YTUIU3alUd, HO Ha 3TOT
MIPOLIECC YXKE CMOTPEIN Yepe3 NPU3MY «HAJI0 COXPAaHUTh U MepeaTh NOTOMKaM.

[Tocne oTkpeiTus «Myses kuHo» B pamkax KI'AYK «Enuceit kuno» n nocne 2014 rona,
KOI/la KMHOIUIEHKAa OQUIMaIbHO ycTynuiaa cBo€ mecto nudpossiM ¢opmaram 4 K, 8 K u 12 K,
CUTyallsl C COXpaHEHHeM W OOHOBieHHEM GuiIbMO(OHIa CTajga COBEpIIEHHO WHOW [3].
OunpMONpoKaT Ha KUHOIJIEHKE IMOJIHOCTBIO IPEKPATUIICA, U OCHOBHAs JAEATENIBHOCTh CBENAch K
(GWIBMONPOBEPKE, CPOYHOMY U CPEAHECPOUYHOMY PEMOHTY (HIBMOKONHUH, CHUCTEMATHUYECKOMY

YBIQKHEHUIO HOCUTENEH 1 3a00Te 0 GpuimbModoH/e.
2. MeToabl 1 MaTepHUaJIbI

MeToauKa aHATMTHYECKOTO yueTa OazupyeTcs Ha popmaabHOM anmapare [4-8] u mo3BoJsieT
YIOPSAIOYUTH Mpoliecc B 006J1acTu coxpaHeHus: GpuibMohoHa. AHATUTHYECKUH ydeT (GUIbMOKOIHIMA
BeJIETCs 10 BUJIaM (PUIILMOB B COOTBETCTBUU ¢ UX Kiaccupukanuen. Knaccudukanus punbmoxonuii
OCYILIECTBIISIETCS B COOTBETCTBUM C HMX XapaKTEPUCTUKOW MO TMOCTOSHHBIM M MEPEMEHHBIM
MIpU3HAKaM.

K mocrossHHBIM MpU3HAKaM KaKJIOW OTIENbHO B3ATOH (UIBMOKOIUU OTHOCSTCS: IBET U
(dbopMaT KUHOIUICHKH, Ha KOTOPOU M3r0TOBIIEHA (PMIIBMOKOIINS, IEpBOHAYATbHAS ITHHA (GUIIbMa, BT
u Ha3BaHue ¢uibMa u JAp. [lepeMeHHBIM TIPU3HAKOM SBISIETCS TEXHHUYECKOE COCTOSHUE
¢buIBMOKONNY.

Kaxxnoii puiibMOKOTINY, IOCTYMUBIIEH B MPOKAT, MPUCBAUBAETCS MHBEHTAPHBIN HOMED (KOTT),
KOTOPBIA XapaKTEPHU3YeT €€ MO Py MOCTOSHHBIX MPU3HAKOB. B mepBhIX Tpex 3HaKax 3TOTO KoJa
mpucBauBaeTcss MMHUPP KaXAOMY TOCTOSHHOMY TMPU3HAKY WM  TpYONe  MPU3HAKOB,
XapaKTEePU3YIOMINX MOCTYNMHBIIYI0O B KHHOMPOKAT (PUIBMOKONHIO, a B MOCIEAYIOIIUX 3HAKax

OTPAKAIOTCA: HOpﬂ,[[KOBBIﬁ HOMCD (I)I/IJ'IBMa ONPCACIICHHOI'O Ha3BaHUA U HOpHI[KOBBII\/'I HOMCD
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¢mwibMoKkonuu 31oro ¢uibMa (IpU MOCTYIUICHMH HECKOJIBKUX (HIBMOKOIHUI OJHOTO M TOTO K€
Ha3BaHus QuiabMa). KoamuecTBo 3THUX MOCIEAYIOUIMX 3HAKOB 3aBUCHUT OT 3araca (puibMOKOIHIA,
HaXOSAUINXCS B (PUIBMOXPAHHUIIUINE, U KOTIHA OJTHOTO ¥ TOTO YK€ HaUMEHOBaHUs (priibMa.

[lepBpie Tpu 3HaKa, HE3aBHCHMO OT 3amaca (OMIBMOKONHM, MPHCYTCTBYIOT B KaXJIOM
WHBEHTApDHOM HOMeEpe, TaK Kak cojaepkaT Mmupbl KIacCU(PUKAIMOHHBIX XapaKTEPUCTHK

¢bmIEMOKOTINY.
3. Peaqm3anusi MEeTOAMKH U 00Cy:KIeHHE Pe3yJIbTATOB

[Topsinox kimaccupukanuu U Kogupukauud (UIBMOKONMHA MO MX MOCTOSHHBIM IpU3HAKAM
npuBoauTcs B Tabnuue 1. [Tpu Hanuunm HeOONBIIOTO KoJIMYecTBa (PUIBMOKOIHM 110 KHHO(PHIbMaM
OJIHOTO M TOTO K€ Ha3BaHWsI MHBEHTAPHBIM HOMEP COCTOUT U3 CEMM 3HAKOB, U3 KOTOPBIX 4-H, S5-I u
6-i1 0003HAYAIOT MOPSIKOBBIN HOMED (DHITBMa ONIPEACICHHOTO HAa3BaHWUs, a 7-1 - TOPSIIKOBBIA HOMED

KOIIMKU OJHOT'O U TOTI'O K€ Ha3BaHUA (i)I/I.]'H)Ma.

Tab6umua 1. Knaccudukanus u koaudukanus GUIBMOKONHUNA MO UX MOCTOSIHHBIM MPU3HAKAM.

Ne [TocTosiHHBIE IPU3HAKH KUHOTUIEHKU ITepBb1it Bropoit Tperuit
3HAK KOJIa 3HAK KOJa 3HAaK KoJa

1 [TepBrIii 3HAK KOa TPeACTABISIET COO0H mudp mo
BETY GUIBMOKOIIHIA:
- IBETHEIE; 1 - -
- yepHO-0OebIe 2 - -
2 Bropoii 3nak kos1a mpencraBiseT coooi mudp mo
psaay OOMMX TPU3HAKOB, XapaKTEPU3YIOIIMX
(bUITEMOKOTIHH:
- IIMPOKOIICHOYHBIC TIOJTHOMETPAXKHBIC 35-MM; -
- Y3KOTUICHOYHBIE TIOJTHOMETPaKHBIE 16-MM; -
- IMUPOKOIUICHOYHBIE KOPOTKOMETPAXKHBIE 35-MM -
- Y3KOTUICHOYHBIE KOPOTKOMETPAXKHBIE 16-MM; -
- IIMPOKOIKPAHHBIC IOJTHOMETPAKHBIC 35-MM; -
- IMUPOKOIKPAHHBIC KOPOTKOMETPAXKHBIE 35-MM; -
- mMpoKoopMaTHBIC MMOJTHOMETpaXKHbie 70-MM; -
- MHUPOKO(POpPMATHBIE KOPOTKOMETpakHbie 70- -
MM;
- HEMbIC BCEX BUJIOB -
3 Tpetuii 3Hak Koja mpexcTaBiseT coboil mmdp
BUIa (GuiIbMa, XapaKTepU3YIOUIUH ero Kak
TBOPYECKOE IMPOU3BEJICHHE:
XY/10KECTBEHHbIE (PHIIBMBI - -
XPOHUKAJIBHO-A0KYMEHTAJIbHbIE - -
Hay4YHO-TIOMYJISIPHbIE - -
yueOHbIe - -
MEePUOANYECKHE KYPHAIIBI - -
4 B T1perbem 3Hake B ciyyae HEOOXOIUMOCTH
MOXET  OBITb  MpeACTaBleHAa  JajbHeHas
Aeranu3anus GUIbMOKOINNHN, HapuUMep:

© coONOoO OlTh~ WN -
1 1

O wN Pk
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(o]

orepaTtruBHas HH(pOpMAIHs 10 HAyKe U TEXHHUKE - -
PEKIIaMHBIE POJIUKHU - -
U TaK Jajee... - - -

\I

[Tpu 601BbIIOM KOTUYECTBE KOMUI (PUIBMOB OJJHOTO HAa3BaHUSI MHBEHTAPHBIA HOMEP COCTOUT
u3 9 3HaKOB, U3 KOTOpBIX 4-i, 5-i1, 6-i1 u 7-i1 3HaKuM 00O03HAYAIOT MOPSAKOBBI HOMEp (HiIbMa
OINPEJICICHHOr0 Ha3BaHUS, a MOCIEAHME [Ba - MOPSAKOBBIA HOMEpP KONHMHM OJHOTO M TOTO K€
Ha3BaHMSL.

[Ipy HaMMUYUM ManbIX 3aMacoB KOJWYECTBO 3HAKOB KO, CIAEAYIOIIMX 3a MEPBBIMU TpeMs,
MOXeT ObITb yMeHbllleHO. llpumep koaudukanuu UIBETHBIX (QUIBMOKONMM MNpU 7-3HAYHBIX
MHBEHTapHBIX HOMEPAx B COOTBETCTBUHU C X KJIacCHU(PHKAIMEH nmpecTaBiieH B Tadnuue 2.

Tabumua 2. Koguduxanys nBeTHbIX QUIBMOKONHNMI NpU 7-3HaYHBIX HHBEHTAPHBIX HOMEpax B
COOTBETCTBUU C UX KJIacCU(UKALIUEH.

Ne Knaccudukanus @®opmar XynoxecT-  XpOHUKO- Hayuno- YueOHble Kunoxyp-
KHUHOIUIEHKU MM BEHHBIC JOKYMEH-  TOIyJISIpHbIE HaJIbl
TaJIbHBIE
1  IllupoxoruieHOYHbIE 35 1110000 1120000 1130000 1140000 -
HIOJTHOMETPAXHBIE
2 V3KOMIeHOYHbIE 16 1210000 1220000 1230000 1240000 -
TOJTHOMETPAKHbIE
3 IlupokoruieHOYHbIE 35 1310000 1320000 1330000 1340000 1350000
KOPOTKOMETPayKHBIE
4 V3KOMIeHOYHbIE 16 1410000 1420000 1430000 1440000 1450000
KOPOTKOMETpPayKHBIE
5 [InpokoskpaHHbIE 35 1510000 1520000 1530000 1540000 1550000
TOJTHOMETPaKHbIE
6 [InpokoskpaHHbIE 35 1610000 1620000 1630000 1640000 1650000
KOPOTKOMETpa)KHbIe
7  IlupoxodopmaTHbre 70 1710000 1720000 1730000 1740000 -
MOJTHOMETPaXKHBIE
8  IlupoxodopmaTHbie 70 1810000 1820000 1830000 1840000 -
KOPOTKOMETpa)KHbIe
9  Hewmsle Bcex BHAOB 1910000 1920000 1930000 1940000 -

OOmiee 4yuCIO XPOHUKAIBHO-IOKYMEHTAJIbHBIX (UIBMOB Ppa3IMYHBIX KJIacCU(PHUKALUIX,
Hanpumep, o koaam NeNe 21,31, 41, 13, 62, 63, 14, 12 32, 33, 34, 38, 42, 43, 44, 22 u 23,
xpansimuxcsi B Kpacnosspckom u Kanckom otnenenusix KI'AVK «Enucelt KMHO» - TpU THICSYH
YeThIpecTa NAThAECAT BOCEMb (PUIBMOKOIIMH.

N3 Hux 1661 XpoHUKaIbHO-TOKYMEHTAJIBHBIX KHHOJIEHT HAa 35 MM IUIEHKE U 359 KMHOJIEHT
Ha 16 MM mé€Hke HaxonsaTest KpacHosipcke (cM. Tabnuny 3). B otaenenus noctynuino 450 KMUHOJIEHT
Ha 35 MM 1ui€Hke u3 CeBepHOro apxuBa, NMPUBE3EHHBIE HABUIALlMOHHBIM NyTEM 1o EHucero u3

ropona Hopunbcka.

Tab6auuna 3. Kunoxponnka Ha miuéakax 35 MM u 16 mm B KpacHosipcke.

No Kunoxponuka KonnyecTBo HanmeHOBaHUM
11 XPOHUKAIBbHO-JOKYMEHTaJIbHbIE (PUIBMBI 35 MM 1661
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22 XpOHUKAIBHO-JOKYMEHTAIbHbIE (PUIBMBI U3 457
Hopunscka (CeBepHblit apxuB) 35 Mm

33 XpOHUKAIBHO-JOKYMEHTaIbHbIE (PUIbMbI 16 MM 359

Bcero 2470

B Kanckom otaenenun ¢puinbmodonaa 988 XpoHUKaIbHO-TOKYMEHTAIbHBIX KUHOJIEHT. U3

HuX 967 ¢punbpmoB Ha 35 MM I€HKE, U 21 KuHOJeHTa Ha 16 MM mI€HKe (CM. TabmuIy 4).

Tabauna 4. Kunoxponuka Ha rui€éakax 35 mm u 16 mm B 1. Kancke.

No Kunoxponuka KosimyecTBO HanMeHOBaHMI
11 XpOHUKAJIbHO-TOKyMEHTaIbHbIE (UIbMBI 35 MM 967

22 XpOHUKAJIbHO-TOKyMEHTaIbHbIE (UIbMBI 16 MM 21

Bcero 988

B Hacrosimiee Bpemst 457 xkuHokonuii CeBepHOro apxmBa HaxoIATCS B MH(QOPMAIIMOHHOM

obpabotke. [To KpacHospckomy oTaeneHnto nHGOpMaIMOHHAsS KapTHHA, CIEAYIOIIAs:

e 92 ¢unpMa o criopTe U TYpU3ME;

e 73 NOKYMEHTAJIbHBIX, MYJIbTHIUIMKAIMOHHBIX, HAYYHO-TIOMYJISPHBIX (QHIbMa Ha TEMY
OOpbOBI C AJKOTOJU3MOM, HAPKOMAaHHEH, HUKOTHHOBOW 3aBUCHUMOCTBIO M TIpOTaraHjaon
TPE3BOCTH;

e 42 XpOHHUKAIBHO-IIOKYMEHTAJIbHbIE KHHOJEHTbI, TMOCBSIIEHHBIE TEMaTHUKE «I0XKapHas
0€30MacHOCTDY;

e 14 nent npo aBaputo Ha YADC, YUepHOOBLIB, paIHaIliIO U MOCIEACTBHUS JTY9eBOM OOJIC3HH,

e 14 xunonent Ha Temy «lIpaBo. Bocmnuranue»; Ooiblnas dYacTb M3 OSTUX paboT —
XYI0>KECTBEHHBIE;

e 73 punpMOKOMIHH [0 BOMPOCAM IPAXKAAHCKONM 0OOPOHBI;

e 17 nent o Bukrope [lerpoBuue Actadnese, a Takxke (PUIBMOB MO €r0 MPOU3BEICHUSIM;

e 95 punpMmoB npo «JlopoxkHOE ABUKEHUEY», U3 HUX 24 NJIs IETCKON ayAUTOPHH;

e 65 punpmoxonuii 0 KpacHosipckom kpae.

3.1. Kanposas kjaaccupuxanus GpuUIbMOKONHA
B ¢unemodonae ecte yHukanbHble kuHoJeHTbl. Hampumep, «Orons s Hacy 1983 roxa
npousBojicTBa, pexuccép C. JloceB (pucyHok 1). @unbM 0 pycckoM yu€HOM, akaaemuke Bacunuun
IletpoBe, OCHOBOIIOJIOKHMKE DJIEKTPOMETAIIYpTMH M ranbBaHuku. B 1802 romy Bacunui
Bnagumuposuu IleTpoB cran nepBbiM B MHUpE, KTO OTKPBUI SIBJIEHUE dJIEKTpudeckoi ayru. bartapes
Bacunus IlerpoBa momnocthio 1700 BonbT cocrosima u3 4200 MeAHBIX M LHMHKOBBIX JUCKOB

pasmMepomM 35 MUJUIMMETPOB. B kauectBe QJICKTPOJIMTA UCIIOJIb30BAJICAH HaIJ_IaTBIpHHﬁ CITUPT.
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Pucynoxk 1. Apuma ¢unsma C.
JloceBa «OroHs IS HACY.

il

Ha pucynox 2 npezacrasnena apua gpuibMa «Pacckasel o Jlenune», Mochuibm, 1958 rog,
pexuccép C. FOtkeBudy. @mibMm o coOwbrtrsix 1917 ronma, xorma JlenHwH gomkeH ObUT OBITH B
OuHsTHIUY, 1 0 COOBITHAX 1923 1 1924 To10B 0 MOCHeAHNX MecsIax xu3Hu Brnagumupa Unsuda B

I'opkax.

Pucynok 2. Apuma dusma C.
IOtkeBruua «Pacckaspl 0 JleHuuey.

B uncno yHUKalbHBIX KHHOJICHT TaKkkKe BXOIUT QpuiibM «Anekcanap BenepHukoB: Tixas Mos
Poguna», LCAD (PUCAD), 1988 ron, pexuccép C. Pazgopckuii. JleHTa o TBOpYECKOil Hu
yenoBedeckoil cyabbe comucra bombimoro teatpa Anekcanapa BenepuuxoBa; ¢uinsM «EcTh nm
npenen?y», LHenrprayadpunsm (LTHD), 1979 rox, pexuccép A. babasH. @unbMm paccka3bplBaeT o
npefene BO3MOXKHOCTEH uesloBeKa B OOJBLUIOM CIOpPTE M O HAydYHOM HaNpaBJiIeHUHU
«AHTpOTIOIMaKCUMONIOTUNY; GuibM «BHUMaHue - Heu3BecTHHIN», 1986 rox, pexuccép Cepreit
[InakoBckuii, (GUIbM O MPOTUBOMOXKAPHON O€30MaCHOCTH C reposiMu GuibMa-cka3ku "30J0TOH
kimounk" u puibM «lLnmomans pesomorumny, LICAD (PLUCAD), 1989 roxn, pexuccép A. MBaHKuUH.
OTO KMHO O Tparuyeckoil cynp0e komanmapma Kpacuoii Apmun Oununna MwupoHoBa U 0

I'paxknaHCcKOM BOWHE.
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Hns  nenrt, Kacaromuxcs npodunaktuku ynorpeOnenuss IIAB, ©Ha KuHOMIEHKE

CTaTUCTHYECKAsi CBOJIKA I10 JKaHpaM Ipe/ICTaBiIeHa B Ta0IuUIE 5.

Taoauna 5. KonnyectBo GpUiIbMOB 110 KaTETOPHUSIM.

Kanp Yucno
JIoKyMeHTaIbHBIX 62
MynbTUIUTMKAMOHHBIX 5
X y10’)KECTBEHHBIX 6

[MpumeuatenpbapiMu U3 HUX sBisitorcs JeHTH «lIpeneny, LCAD, 1986 ron, pexwuccep
Tarbsina Ckabapl, 0 MOCHEICTBUSAX aJIKOrOJu3Ma: OpOIIEHHBIX NETSIX, POJUTENSX, JHMIIEHHBIX
pOIUTENbCKUX MpaB, HpectymieHusx; «Cemepo uepreit», TammuduneMm, 1984 ron, pexuccép
Xeiino I[Tapcato, 3T0 KyKOJIBHBIA MYJIbT(QHIBM MTPOU3BOACTBA TaTUTMHPUIBM O 3a0yJIbITe-TIHTHUIIE
1 €r0 CeMEPhIX UepTsX; « AjKoroJibHbIe TIcnx03bl», JICHII®, 1960 rox, pexuccép I'eopruit bpycce,
Hay4YHO-TIONMYJISIPHBIN, WrpoBOoil (uiIbM 00 aJKOTOJBHBIX IICHX03aX Ha Hpumepe Bragumupa
Brnagumuposuua I'opuna; «Bo3spamenue k cebe», Jlennayudpunem (JIHD), 1987 ron, pexuccép
Brnagumup EpmakoB, ¢puiabm 0 BO3BpallleHUH aJIKOTOJIMKa K HOpMalbHOH ku3HU; «[IbsSIHCTBO — A€o
He ymuHoey, Llentprayudpunsm (ITHD), 1987 ron, pexuccép Anekcanap Purmmmop, coBeTCkuid

HapoJ1 B 3TOM (pHIIbME PACCKa3bIBAET O CBOEM OTHOIIIEHUHU K aHTHAJIKOTOJIbHOM Kammianuu 1985 rona.

Pucynok 3. Aduma dunpma T.
Ckabapn «IIpenen».

ITo xuHOCTYAMAM (B TOM YHCIIE COIO3HBIX PECIyOJIHK), KOTOpble CHUMAJIHN 3TH KHHOPaOOTHI,
uHopManus npeacTaBieHa B Tabnuue 6.

Taoauna 6. Yucno GuiabMoB O KHHOCTYAUSM.

Ha3Banue kMHOCTYIMU Yucno ¢pmibMoB
JlanbHEeBOCTOYHAS CTYAUS KHHOXPOHUKHU 2
Kazaxduism 2
Kuesnayuduasm (KHD) 10
Mochunbsm 2
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Kunoctyaus umenu A.JloBxeHKO
Aries Cinematografica Argentina
Tannmuupunsm

Jlennayudunsm (JIHD) 12
Hentpuayuadunsm (LIHD) 4
LentpanpHas cTyusi JOKYMEHTAIBLHBIX (PUIHBMOB
(LICAD)

YxpauHcKkasi KHHOCTYHSI XPOHUKO-
JOKYMEHTaJIIbHOTO KUHO

Hwxue-Boikckast cTyaust KHHOXpOHHUKH
CepoBcKasi KHHOCTYTUS

VY36exdunsm

TypxmeHnpubpM

Pwxckas kuHOCTYIMSI

MoutnoBa-huism

JlaTBuiickas CTyAusi KHHOXPOHUKHU

Kunoctyaus munucrepcta o6oporst CCCP
Kunocrynaus umenu M. ['opbkoro

Kupruzdunsm

[CS I B \)

|
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OdveHb MHOTHUX KHHOCTY/IUU COFO3HBIX PECITYOJIMK Ha JTAHHBIA MOMEHT YK€ HE CYIIECTBYET,
TOYHO Tak ke, kak u QuwmanoB kunoctyauii PCOCP. Hampumep, KpacHospckoro dunmana
CBepIOBCKOM KUHOCTYIMHU, co3aaHHoro rmo wHunuatuie IlaBma CredanoBuua denupko B 1982

roJly, Ha CETOAHSIITHUI JICHb HET.

fop Hlopg

1990
1988

1986

1984

1982
1980

1978

1976

1974

1972

1970 .

A e s

|
e

HuzHm
K cebe
Aywa
pasym
Nomkn
Npeaen

MbAHCTBO - ARNO He M4HOe
Cyanaér

Teoii 06pas susHu

W3 6e3gHbl
ckue 6onesHn

B xmenbHoMm yrape
FopbKkite 8A0BbI
FopbKkite 8A0BbI
Jlocyr 6es sura

Mo nessuio Hoxa
3acTonbe u AetTu

3asuc
O6pasel novepka

BuHOBaTO NoXMeNbe
3awymenos r
Tewerme Ges ornack:
Cnoso o TpessocTy
CmepTs
¥ xmenbHov npo;
Liewa nerkombicaua
o cnoHy ApobuHa

Aom 6e3
Korga
Cneacrame

Mouemy NoAPOCTOK Havan nuTL

g
g o
g
S

=
2
& S
3
c

Pucynoxk 4. ['oga npou3sBoicTBa (pUIHLMOB Ha KUHOTIEHKE.
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Omnpenenénupie onU(pPOBaHHBIE KUHOPAOOTHI MOXXKHO HAaWTH B CETH Ha LUPPOBBIX
mwiargopmax, HO OoJibllas YacTh KUHOMATEepUaia, MO-MPEKHEMY, Ha KUHOIUIEHKE XKIET CBOCH
odepenu i epeBoia B UPPOBBIC POPMATEHI.

Ha pucynke 4 mpencraBieH rpaguk ChbEMOK IO ToAaM W3 (PHIEMOKOIHM, MOCBSIIEHHBIX
npodunaktuke ynorpebnenuss [TAB. Ilo konwuecTBy dacTedl B Kaxaod (QuibMOKONHMH WIH

(bmIBMOHOCKE TpaduK MpeCTaBIeH HAa PUCYHKE S.

12 KO/1In4ecTBOBO 4Hactem == KO/1-...

" I R e t 1

¢ I A A n_N
R N I

S | P A N
0 YN veeeed od ¥ eveeed

W3 6e3aHbl
A noaymato

flBKa € NOBUHHOI

H
2
2
2
H
@

OCTaHOBUTb

Onackocrs ey

KypuTh 370 He 3HauwT 6
NbAHCTBO 1 BeHej
Cemepo

Pucynok 5. KonnuecTBo yacreii B PrIBMOKOTHSIX.

[IpumepHO Takas ke cuTyarus ¢ GUIbMOKONUAMU, MOCBIAIIEHHBIMU TOPOKHOMY JABMXKEHHUIO,

TPaXJIaHCKOW 000pOHE, U MMPOYHNM, 3HAYMMBIM JIJIS1 HAPOTHOTO XO35HUCTBA, TEMaM.

4. 3akjro4yeHue

[Ipoananu3upoBaB KOJIMYECTBEHHO WMEIOIIHMECS B HAIWYUU (UIBMOKOIIUU W PE3YyJIbTaThI,
MpEeACTaBICHHBIE Ha Tpaukax, MOXKHO CHAeNaTh CIASAYIOIHMA BBIBOJA. Ha Kaxayr TeMmaTHky,
MOCBAMIEHHYIO COLMATbHO 3HAYMMBIM HalNpaBjieHusM, cHuManock oT 10% 1o 20% oT ob1iero uncia
JOKYMEHTAJIBHOT0, XPOHHUKAIbHO-TOKYMEHTAIBHOTO, KOPOTKOMETPAKHOTO M IMOJHOMETPAXKHOTO
KMHO. DTO ObUIM JIEHTHI, mocBsiieHHble cnopty, 30K, mpodunaktuke I1AB, npoTuBOmOXapHOi
oe3onacHocTH, bXKJ[, rpaxkmaHckoli 00OpOHE, HCTOPUYECKHM COOBITHAM BpeMEH Benukoii
Oxtsa6pbckoii Conmanuctuyeckoit PeBomroruu, ['paxmanckoii Boiiabl, Bennkoit OreduecTBeHHOM

BoitHbl, 10p0OKHOMY IBUKEHUIO U T.IL.
Cnucok Jqurepatypsl

[1] Boromornos, FO. Kpatkuii KOHCIEKT JIMHHON HcTOpuH coBeTckoro kuuo / FO. Boromosos //
UckycctBo kuHO. — 1995. — Ne 11. — C 16.
[2] TIpuxka3 T'ockuro P® ot 28.04.2000 N 5-1-19/40 "O6 OtpacieBoii METOIUKE IO YUYETY

¢mibMokonuit B kuHonpokate" // O6pazoBanue. Hayka. Kynerypa. — 2000. — Ne 05. — C

43

—
| —



Cospemennbie unnosayuu, cucmemvl u mexwonozuu, 2022, 2(1)

[3]

[4]

[5]

[6]

[7]

[8]

43.

I'opoxoB, B. [I. Merogonornyeckuii aHaaM3 HAYYHO-TEXHUYCCKUX JUCIHMIUIMH /|
B.T'. T'opoxos. — M.: Beici. mik., 1984. — 112 c.

Enponoa, B. H. O6mas teopusi cratuctuku / B. H. EnponoBa, M. B. Enponosa. — M.:
IOPUCTD, 2017. - 51lc..

I'opeeBa, H. M. Craructuka B cxemax u tabnunax / H. M. T'opeeBa. — Mocksa: Dkemo, 2017,
—414c.

Hsuenko, I'. 1. Matemaruueckas cratuctuka / I'. M. UBuenko, FO. M. MenseneB. — M.:
IIpocnext, 2016. — 329 c.

Pomanosckuii, B. U. 30pannsie Tpypl, ToM 2. Teopust BeposSTHOCTEH, CTATUCTUKA U aHATIU3
/ B. N1. PomanoBckuii. — M.: [Ipocnexkr, 2017. — 145 c.

JIsmuu B. C. Crartuctuka: Teopust u npaktuka B Excel: yueonoe / B. C. Jlsutun, U. T'. 3Bepesa,

H. I'. Hukudoposa. — Mocksa: ®uHaHchl 1 cratiuctuka: Madpa—M, 2016. — 446 c.

44

—
| —



Modern Innovations, Systems and Technologies, 2022, 2(1)

Verification of the mathematical model of the induction soldering
technological process
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Federation

E-mail: slava9517538426 @gmail.com

Abstract. The paper has devoted to the research of the construction and verification of the
mathematical model of the process of heating the elements of the thin-walled aluminum waveguide
path in the development of the induction soldering technological procedure. The paper has reviewed
the method of mathematical modeling of the induction soldering technological process. Comparative
research of the induction soldering models of waveguide paths have carried out for their compliance
with the real process in permissible limits. Experimental verification of the correctness of the selected
mathematical model of the process of the induction soldering is performed. As a result of inventory
and model experiments, it has established that the developed mathematical model of induction heating
of the assembly elements of thin-wing aluminum waveguide paths of cosmic aircraft with a
sufficiently high accuracy simulates this technological process.

Kawuesbie ciioBa: waveguide path, induction soldering, process modeling, mathematical model,
model verification, automated control
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npouecca MHAYKIUOHHON NaUKu
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Cubupckuii @enepanbHblii YHUBEpCUTET, Kadeapa nunpopmatuku MuctutyTa
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AnHoTanus. PaboTa mocCBsIIeHa MCCIEIOBAHUIO MOCTPOCHHS M BEpU(PUKAINA MaTEMaTHYECKON
MO/JIENIN MPOIIeCcCca HAarpeBa 3JIEMEHTOB TOHKOCTEHHOTO AJIFOMUHHMEBOTO BOJHOBOJHOTO TpakTa MpH
OTpabOTKE TEXHOJOTHYECKOM MpoLeaypbl MHAYKIMOHHOW maiiku. B cratbe mpoBoauTcs 0030p
METOJ/Ia MaTeMaTUYECKOr0 MOJIETMPOBAHUS TEXHOJOTHYECKOTO MPOIECCa MHAYKIMOHHOW MalKH.
[TIpoBeaeHbI CpaBHUTENIBHBIE UCCIIEA0BAHNS MOACIIEN MHIYKIIMOHHON MaKU BOJTHOBOJHBIX TPAKTOB
Ha NpeIMEeT UX COOTBETCTBUS PEATBHOMY IIPOLIECCY B JIONYCTUMBIX Ipefenax. BeimosHeHa
SKCIEpPUMEHTaJbHAasl  MpOBEpKa  KOPPEKTHOCTH  BBIOpAHHOM  MaTeMaTHYecKOW  MOJAeNu
TEXHOJIOTMYECKOT0 Ipoliecca MHAYKIMOHHOW MaiKku. B pe3ynbrare HaTypHBIX M MOJEIBHBIX
9KCIIEPUMEHTOB YCTAHOBJIEHO, YTO pPEAJM30BaHHAs MaTeMaTHdecKas MOJeldb WHIYKIIMOHHOTO
HarpeBa 3JIEMEHTOB COOPKM TOHKOCTEHHBIX ATIOMUHHUEBBIX BOJHOBOJHBIX TPAKTOB KOCMHYECKHUX
JIETAaTENbHBIX aNMNapaToB C JOCTATOYHO BBICOKOM CTENEHBIO TOYHOCTH MOJEIHUPYIOT JaHHBIN
TEXHOJIOTMYECKUH TpOLIeCC.

KiaroueBble cioBa: BO.]'IHOBOI[HBIfI TpaKT, HHAYKOUOHHAA naﬁKa, MOJCIIMPOBAHUE IIpOoLECCa,
MareMaTHu4dcCKasa MoACIb, BCpH(bHKaLIHH MOACIH, aBTOMAaTU3HPOBAHHOC YIIPABJICHHUE

1. BBenenmue

MeTOI[ CO3J1aHrA HCPA3bEMHbBIX COGI[I/IHGHI/Iﬁ Ha OCHOBC MHAYKIMOHHOI'O HAarpeBa mInpoKo
HUCIIOJIB3YCTCA IMPpU HNPOU3BOACTBC TOHKOCTCHHBIX AJIIOMUHHECBBIX BOJIHOBOIAHBIX TPAKTOB B
aSPOKOCMI/I‘ICCKoﬁ IMPOMBIIIJIICHHOCTH. HpI/IMeHeHI/Ie IMasgHbIX TOHKOCTCHHBIX BOJIHOBO/JHBIX TPAKTOB
B COCTAaB€ KOHCTPYKIHUHU KOCMHUYCCKUX allllapaTOB IMO3BOJIACT COKPATUTDH Me)K6J'IO‘{HLIe PacCTOAHUA
MCKAY 3JIEMCHTaAMU OJIE3HOU HAarpy3ku, pasmeiiasa €€ Ipru 3ToM 60J'Iee KOMIIAKTHO. 3TO, B CBOKO
ouepeslb, MO3BOJIAET CHU3UTH TadapUThl U Maccy KOCMHUYECKHX ammapatoB Ha 15-20%, mubo
YBCJIHUYNUTh HNPOITYCKHYIO CHOCO6HOCTL KOCMHUYCCKUX aIlIapaToB IPpU 3aJaHHOM OTpaHUYCHUU I10

macce [1-3].
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OpaHaKo MPUMEHEHHUE TAKUX BEICOKO TEXHOJIOTUYHBIX METOIOB ((OPMUPOBAHUS HEPAZHEMHBIX
COCIIMHEHUH YCIOXKHSCTCS HAJIMYUEM psJa BHEIIHUX (PAaKTOPOB, HAUOOJBIIYIO CIOKHOCTh H3
KOTOPBIX IIPEICTABIISAIOT:

1. Hu3Kas cTeneHb MOBTOPSAEMOCTH  HEABTOMATHU3MPOBAHHOTO (Py4yHOIo) Ipolecca
MaK1/CBapKu;

2. CJIOXHOCTb, a TIOPOH X HEBO3MOKHOCTh BU3YaIbHOTO KOHTPOJISI HATPEBA JeTaJCH;

3. HCKa)XCHHE DIIEKTPOMArHUTHBIX IMOJICH 000pyHIOBaHMS, BCICICTBUE €0 B3aMMOJICHCTBHS C
Pa3IUYHBIMU TIPOBOSIIIUMU TEJIaMH, HAXOISIIUMUCS BOJIU3U 30HBI HAarpeBa,

4. HaJO)KEHHME TIOMEX Ha CpeACTBa HU3MEPEHMs, MCIOJb3YIOIHUECs IpHU aBTOMAaTU3aLUU
MPOIIECCOB CBAPKH/MANKK, 3a CYET ACHCTBUS MOIIHBIX HMCTOYHHKOB H3IYYCHHH BOJIU3U
rporiecca;

5. OosblIMe SKOHOMHUYECKHE MOTEpU IMPH JOCPOYHOM MPEKPAIIEHUU TEXHOJOTHYECKOrO
rpolecca BCJeICTBUE cO0s anmapaTHOTO WM MPOTrPaMMHOT0 00ecreueHus;

6. BiusHHE yeaoBedYeckoro daxropa [4-6].

Beimie 0003HaueHHbIE TPOOJIEMBI YITPaBJIEHUS COBPEMEHHBIMHU MpolieccaMi GOPMUPOBAHUS
HEpa3beMHBIX COEAMHEHUNW MOTYT OBITh PEIICHbl B PE3yJbTaTe BHEAPEHUSI HHTEIEKTYalbHbIX
TEXHOJIOTUN 00pabOoTKK MHGOPMAIUU U MPUHATUS PELICHUN B YCIOBUSX HEONPEIEICHHOCTH, YTO
MO3BOJIUT TPOBOAMUTH OILIEHKY JOCTOBEPHOCTH IIOJIydaeMOil M3 30HBI HarpeBa HH(OpMaIUH,
OLICHMBATh TMOTPEIIHOCTH CPEACTB M3MEpeHus U (QOopMHpOBaTh aJEKBATHOE YIIpaBJICHUE
TEXHOJOTMYECKUM ITPOIIECCOM C IISJIbIO MOBBIIICHUS €r0 TOYHOCTH U MoBTOpsieMocTH [7-9].

Opnako a7 BHEOPEHUS TMOJOOHBIX  UHTEIUIKTYalbHBIX  METOJIOB  HEOOXOIMMBI
BBICOKOTOYHBIE MaTE€MaTHYeCKHE MOJIENM TEXHOJOTUYECKOTO Mpolecca HHAYKIMOHHOM MalKu.
Takum oOpa3om, akTyanbHOH 3adaueil sBisieTcs 0030p, MOAOOpP M aBTOMAaTH3alMs Pa3padOTKU
MaTeMaTHYEeCKUX MOJIEEH IS KaKJIOTO 3JIEMEHTOB BOJTHOBOJIHOTO TPaKTa.

B nanHOl cTtatbe MbI mpoBeaéM 0030p MeToJa MaTeMaTHUYECKOTrOo MOJEIUPOBAHUS
TEXHOJIOTHYECKOrO TMpollecca WHAYKIMOHHOM MalKH, peaau3yeM Mojeib IMpollecca Harpena
BOJIHOBOJHOT'O TPAaKTa B MPOLIECCE MHAYKIIMOHHOM MalKu U MpoBeIEM CPaBHUTEIILHOE UCCIIEIOBAHHE
MIOCTPOCHHBIX MOJENed Ha NPEeIMET MX COOTBETCTBUS pPEATbHOMY IMIPOILIECCY B JOMYCTHUMBIX

npeaciiax, Takum o6pa30M poBEas BepI/I(l)I/IKaI_II/II-O BBI6paHHLIX MaTEMAaTHYCCKHUX MOI[CJ'IGI\/’I.
2. MaTemaTu4eckasi MojieJib TEXHOJOTHYECKOr0 MPoIecca HHAYKINOHHON NaiKu

B kxauecTBe MaTeMaTH4YECKOM MOICIH Harpesa BOJIHOBOJHOTO TpaKTa € LEJIbIO OTpa6OTKI/I
TCXHOJIOTMYECKOT'O IMpoLecca HHIlYKHHOHHOﬁ nanku HCIIOJIB3YCTCA MT'HOBEHHBIM HCTOYHHUK HarpceBa

B TutockoM ctepxkue (1):
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2
_(t__Q (—=——bt)
T(x,t) = fO Fcp\/me sat +d (1)
_ or
= oF (2)

rae Q — xommuectBo Teria k]|, F — momepedHoe cedeHue TPyobl [M2], X — pacCTOSIHHE OT
HCTOYHUKA TeIIa [M], cp — oObeMHas TeroeMKocTh [Jx/M3], t — Bpems [cek], b — koadduueHT
TEIUIOBOW KOHBEKIIMM BO BHEUIHIOIO CPEQy C TOBEPXHOCTH cTepkHs (2), d — mompaBOYHBIN
KO3(G(UIMEHT (BBICUUTHIBAETCS AMIMUPUYECKH), & — KOIPPHUIMEHT TEIUIONPOBOJHOCTH, P —
nepumetp ceuenus [10].

B kadectBe mpumMepa dJeMEHTa BOJHOBOJAHOIO TpakTa BO3bMEM TOHKOCTEHHYIO
AIIIOMHHHUEBYIO TPYOy COOpPKHM BOJTHOBOJHOTO TpakTa. [ljig MoaennpoBaHusi Ipoliecca Harpesa TpyObl

cOOpKHU BOJIHOBOJIHOTO TPaKTa ClIeyeT UCXOJUTh U3 COOOpaKEeHUH, UTo:

1. Tpyba BOJHOBOJHOTO TpaKTa TMPEACTABISIET COOOW MJOCTATOYHO JAJIUHHOE TENo U3
OJIHOPOJJHOTO MaTepHana,

2. TpyOa BOJIHOBOJHOIO TpakTa MMEET OTHOCHTEIbHO OJMHAKOBOE IONEPEYHOE CEUCHHE IO
BCEHl JITHHE,

3. Tpy0a BOJIHOBOJIHOTO TPAKTA UMEET CXOKHHM MEXaHU3M TEIUIONEepelaun U TEIIONPOBOAHOCTH

[11-13].

W3 yero MOKHO cJieNaTh BBIBOJI, YTO MaTeMaTHYECKasi MOJIENb TUIOCKOTO UCTOYHHUKA TEIUIa B
CTep)KHE CIIpaBeUIMBa JUIsl IUIOCKOTO HCTOYHMKA TeIla B MPSIMOYTOJBHON TpyOe CcOOpKH
BOJIHOBOJHOTO TpakTa [14-16]. Takum 06pa3oM MbI BBOIUM JIHIIb T€OMETPHUCCKOE OTPaHUYEHHUE C
OJTHOW CTOPOHBI CTEp)KHS, 0003HAuUasi M YYUTHIBas OTPAHUYCHHOCTh TPYOBI CO CTOPOHBI BBUIETA
¢nanma npu GopMUPOBaHKSI COOTBETCTBYIOIIET0 coenuHenus [17-19]. [lenas nomyieHue o ToM, 4TO
BOJIHOBOJIHAasE TPyOa pPaBHOMEPHO HArpeBaeTcs MO BCEMY CEUYCHHIO, TaK KaK TOJIIIMHA CTCHOK
COCTaBJISIET 2MM, a KOHCTPYKIIMSI MHIYKTOPa TaKOBa, YTO BbI3BIBAECT PABHOMEPHBIN HArpeB IO €e
nepumeTpy. Ha pucynke 1 nmoka3aHa Tumosasi Tpyoa cOOpKH BOJIHOBOJHOTO TPAKTa B PEATUCTHYHOM

M300paKeHUH.
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Pucynoxk 1. KonuenryansHoe
n3o0paxeHue TpyObl cOOpKH
BOJIHOBOJ/IHOTO TPaKTa.

Pacuérnas dopmyna (4) anma mporiecca HarpeBa BOJHOBOJHOW TPYyOBI C TPUBSI3KOM K
KOHKPETHOMY THIIOpa3Mepy B TAKOM CITydae MPeICTaBISIEeT COOO0I:

12
(_(x+ﬂ) —bt

T(x; t) = Zj:{_l,l}#mexp 4at ) +d (4)

JIsist SKCTIEpUMEHTAILHOTO MOCTPOSHHSI W TIOCIEAYIONed BepuUKamuu mpuMepa MOJIelTn
TEXHOJIOTUYECKOTO TPOIiecca HHAYKITMOHHOM MaiKK TPpyObl COOPKH BOJTHOBOJIHOTO TPAKTa BO3bMEM
KOHKPETHYIO TpyOy Tumnopazmepamu 22 X 11 mm. E€ mpoekiun n300pakeHbl Ha pUCcyHKe 2, tae F —

IUIOUIA/Ib CEYEHUSI TPYObI, P — IEPUMETP CEUECHUS.

i - 17 N
Fop
=
SRR
Loy
L] -

Pucynok 2. [Ipoekiuu TpyObl COOPKH BOJTHOBOJHOTO TPAKTa C TUIIOPa3MEpaMH.

Ha pucynke 3 npezacrasieH rpaduk MOJIEIN HarpeBa Tpyobl cOOPKU BOJHOBOJIHOTO TpaKTa
JUIL pa3HbIX 3HAUEHHH MOIIHOCTM HCTOYHMKA HMHIYKIMOHHOTO HarpeBa, IJie: CHMHUH rpaduk —
TemmepaTypa TpyObl Ipu MOIIHOCTH Harpesa 11 kBT, opanxeBblil rpadguk — reMnepatypa TpyOs! IpH

MOIITHOCTH Harpesa 5 kBT, 3enenslit rpaduk — Temieparypa TpyObl Py MOIIHOCTH Harpesa 3 kBT.

—
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Pucynok 3. I'padux Moenn HarpeBa TpyObl COOPKH BOJTHOBOJIHOTO TPAKTa.
Teneppr HEOOXOAMMO MPOBECTH BepUUKALMIO MPEICTABICHHON MaTeMaTH4YEeCKOW MOJIENN

HarpeBa BOJHOBOJIHOT O TpaKTa B npouecce I/IH)IYKHI/IOHHOﬁ HaﬁKH Ha 3KCHepI/IMeHTaJ'H)HI)IX JaHHBIX.
3. Bepupukanuss MaTeMaTH4eCKOH MO/IeJIH MPOIeCcca MHAYKIUOHHON MaiiKku

[IpoBepuM KOPpPEKTHOCTh BBIOpAHHOW MaTEMaTHYECKONM MOJETH TEXHOJOTUYECKOTO
npouecca MHIAYKUMOHHON mMaku. s 3TOro mpoBeaéM CpaBHHUTEIBHOE HCCIEIOBAHUE MOJEIIEH
WHIYKIIMOHHOW TAaiKd BOJHOBOJHBIX TPAKTOB, KOTOPBIE IIOCTPOCHBI C HCIOJb30BaHUEM
MIPOTPAMMHOTO CPEJICTBA peaIM3alldd MAaTEMaTUYECKUX MOJICICH Ha MpPEeaMET MX COOTBETCTBHS
pearbHOMY IMPOIIECCY B IOMYCTUMBIX Mpe/enax.

DKCHEPUMEHTHI MPOBOWINCH HAa MPOTPAMMHO-AINIIAPATHOM KOMILIEKCE I10 YIPABJICHHIO
MPOIIECCOM HMHAYKIIMOHHOW TaiKU BOJHOBOJHBIX TpPakTOB. CTPYKTYpPHO YCTaHOBKa COCTOHUT W3

CJICAYIOIUX KOMIIOHCHTOB:

reHepaTop UHAYKIIHOHHOTO HarpeBa;

YCTPOMCTBO COIJIACOBAHUS;

HabOp MHAYKTOPOB € pabOYMMU OKHAMU MPSIMOYT'OJIBHOI'O CEUSHMS;
MaHUITyJISTOP-TIO3ULUOHED;

UHIYKTOD;

KOHCOJIb YIIPAaBJICHUS

N o g B~ . DdoE

amMIepMeTp.

B kauecTBe KOMITbIOTEpA UCIOJIB3YeTCs MpoMbIIIeHHbIH koMibioTep IPPC-9171G-07BTO,
UMEIOIIUNA KOMITAKTHOE MCIOJHEHUE, 3aIIMIIEHHOE OT MOMEX, MO3BOJIAIONIEe HMCIOIb30BaTh IS

COEJIMHEHUS C BHEIIHUMH yCTPONHCTBAMU BBOJA/BbIBOA MHpOpManuu uHrepdericayto miary PCI-

(=)
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1710 u momonmHUTENbHBIE pazbeMbl RS-232. Hanmuume ceHCOpHOro 3KpaHa naenaer padoTy s
oreparopa 6osee ynoOHOM 1 HarmsaHOH. Cxema 3KCIIepHUMEHTAIbHOW YCTaHOBKH IPECTaBICHA Ha

pucyHke 4.

PucyHnok 4. YcraHoBKa HHIYKIIMOHHOW TTalKH.

B kadecTBe mpmMepa JUIS OMBITA 1O COIMOCTABIICHUIO PE3YIhTATOB IKCIEPHMEHTAIBHBIX
WCCIICIOBAaHUH U MOJICITHPOBAHUS HCIIOJIE3YEM TY JK€ TOHKOCTCHHYIO aTFOMUHUEBYIO TPYOy COOpKH
BOJIHOBOTHOTO TpakTa 22 X 11 mm (pucyHok 2). Ha pucyHke 5 npeacTaBiaeHbl CBOIHBIC JaHHBIC NS
CpPaBHEHMSI MOJEIbHBIX TpapuKOB M TIpadUKOB peabHOTO0 TEXHOJOTMYECKOro Ipolecca
MHIYKIMOHHOTO HarpeBa JJIEeMEHTa COOpPKM BOJHOBOJHOTO TpakTa IpU pa3HbIX 3HAUYEHUSAX
MOIIIHOCTH UCTOYHHKA UHIYKIIMOHHOTO Harpesa. [ e cunumii rpaduk — rpaguik BOJHOBOJHON COOPKH
(Mozens), MomHOCTh 11 kBT; opamxkeBblii rpaduk — rpaduk BOJTHOBOJHOW COOPKH (peajbHBIH
nporiecc), MOIHOCTh 11 kBT; 3enensii rpadguk — rpaduk BOJHOBOAHOM (MOJIENB), MOIITHOCTH 5 KBT;
KpacHbIN Tpaduk — rpaduK BOITHOBOJIHON COOpPKH (peanbHBIA MPOIIECC), MOITHOCTh S5 KBT; cuHMiA
rpaduk — rpadMk BOJTHOBOJIHON COOPKH (MOJIENB), MOIITHOCTD 3 KBT; KOpH4HEBHIH rpaduk — rpadux
BOJIHOBOJIHOM COOpKHM (peasibHBIN TIpoliecc), MOIMHOCTh, 3 KBT. PeanbHbIe SKCIIEpUMEHTABHBIE
JaHHBIE 00 U3MEHEHUH TeMIIEPaTyphl AOCTYMHBI TOJIbKO HaunHas 0T 200 °C MOCKOIbKY UMEIOIIHECS
MIUPOMETPBI UMEIOT Auana3zoH umepsembix temmeparyp 200-1800 rpagycoB. OqHako UMEOUIIMXCA
JAHHBIX BIOJHE XBATUT YTOOBI KOPPEKTHO OIIEHUTh KaueCTBO MOJAEIUPOBAHUSA TEXHOJIOTUYECKOTO

rporecca MHAYKIIMOHHOW ManKH.
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Pucynok 5. CpaBHuTeNbHbI TIpaduK MOJAEIN U PEATbHOTO TEXHOJIOIMYECKOTO
Ipolecca MHAYKIIMOHHOTO HarpeBa IeMEeHTa COOPKH BOJIHOBOJHOT'O TPAKTA.

B Ttabmuue 1 mnpuBeneHbl 3HAYEHUS CPEAHEKBAAPATHUHBIX OTKJIOHEHUH pe3yIbTaToB
MOJENIUPOBAHUS M PEATbHBIX TEXHOJOTUYECKUX MPOLECCOB MHAYKIIMOHHON MalKU BOJHOBOIHBIX

TPaKTOB.

Taoauma 1. Taonuia CpeaHEKBaIpaTUYHBIX
OTKJIOHCHHH.

MOoIIIHOCTh HCTOYHHKA CpenHekBapaTHaHOE
Harpega, P OTKJIOHEHHE

3 kBt 2,3°C

5 kBt 2,1°C

11 kBt 1,9 °C

Kaxk BuIHO M3 mpeICTaBIEHHBIX BBIIIE I'Pa(QUKOB, a TAK)KE TAHHBIX 00 OTHOCHTEIIBHO HU3KOM
3HAYCHHUH CPETHEKBAAPATHUCCKON OMMUOKH, IPEACTABICHHBIX B Ta0auIe 1, peaaTn3oBaHHbBIE MOICTH
MHIYKIIHOHHOTO HAarpeBa 3JIEMEHTOB COOPKH TOHKOCTEHHBIX aJJIOMUHUEBBIX BOJTHOBOJHBIX TPAKTOB
KOCMHMYECKHUX JIETATEIbHBIX alllapaToOB C JIOCTATOYHO BBICOKOH CTENEHBIO TOYHOCTH MOJEIUPYIOT
JAHHBIN TEXHOJOTMYECKU MPOILIeCC.

Pe3ynbTarhl HaTypHBIX U MOJEIBHBIX 3KCHEPUMEHTOB IOKA3bIBAIOT, YTO pPEATM30BAHHbBIC
MPEAJIOKEHHbIE MaTEMAaTUYECKHE MOJENN TEXHOJIOTMYECKOIo Mpolecca MHAYKIMOHHOW MalKHy,
MO>XHO HCIOJIB30BaTh UIsi OTPAOOTKM Pa3HBIX PEKUMOB PabOThl TEXHOJOTHYECKOTO MpoIiiecca
WHIYKIIMOHHOW TallKh TOHKOCTEHHBIX BOJIHOBOJHBIX TPAKTOB KOCMHUYECKHX JI€TaTeIbHBIX

arrapaTtosB.
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5. 3akjaoueHue

B pamkax naHHOil pabGoThl OblTa paccMOTpeHa, TIOCTpO€HAa M BepuduuupoBaHa
MareMaTudecKkass MOJENb IIpolecca HarpeBa 3JIEMEHTOB TOHKOCTEHHOIO — aJOMHHHMEBOTO
BOJIHOBOJHOTI'O TPAKTa MPH OTPAOOTKH TEXHOJOTUYECKON MPOLEAYPbl UHAYKIIMOHHON NalKH.

BoinosiHeHa sKcriepUMEHTalbHAs MPOBEPKAa KOPPEKTHOCTU BBHIOPAHHOM MaTeMaTH4ecKOU
MOJIENIM TEXHOJIOIMYECKOT0 IIpolecca MHAYKUMOHHOW maiWku. [IpoBeneHsl CpaBHUTENIBHBIE
HCCIEA0BaHUS MOJEIIEH WHAYKIMOHHOM ITalKM BOJIHOBOJHBIX TPAaKTOB, KOTOPBIE MOCTPOEHBI C
HCIIOJIb30BAHUEM ITPOTPAMMHOTIO CPEJICTBA peaTU3ald MaTEMATHUYECKUX MOJENIEH Ha IPEAMET UX
COOTBETCTBUS PEAIBHOMY IPOLECCY B JONYCTHUMBIX Ipefesiax. BBINOIHEHO 3KCIEPUMEHTAIbHOE
CpPaBHEHHME KOPPEKTHOCTH BBIOpAaHHOW MaTeMaTHYeCKONW MOJENM TEXHOJIOTHYECKOro Mpoliecca
VHYKIMOHHOM NalKX U NMPABUIIBHOCTH €€ pealn3aiyu.

B pe3ynpraTe HaTypHBIX M MOJEIBHBIX SKCIIEPUMEHTOB YCTAHOBIIEHO, YTO PEAIN30BaHHBIC
MOJENU UHAYKIMOHHOTO HarpeBa 3J€MEHTOB COOPKH TOHKOCTEHHBIX aIFOMHUHHUEBBIX BOJIHOBOJIHBIX
TPAKTOB KOCMHYECKHX JIETATEIbHBIX AallllapaTOB C JOCTATOYHO BBICOKOW CTENEHBI0 TOYHOCTH
MO/JIENMPYIOT JAHHBIA TEXHOJIOTHYECKNN ITPOLIECC.

[lenpro nampHEHIIMX HCCIENIOBAHUM MOJKET SIBIATHCS aBTOMATH3alMsl M IIOBBIIICHHE
TOYHOCTH MOJCIIMPOBAHMS TEXHOJOIHYECKOrO IpoLecca HWHAYKIMOHHOW ITalKW BOJHOBOIHBIX

TPAKTOB HYTéM BHECAPCHUA MHTCIUICKTYaJIbHBIX METOJ0B aHalIn3a JaHHBIX U IIOCTPOCHUA MOI[GJ'ICI\/'I.
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YIK 677.021

AHaJIM3 BJIMSIHUA JAAMeTPA KOJKOB 0apadaHa
XJIOIIKOOYHUCTUTEIBHOI0 arperata Ha 3p(peKTUBHOCTDH
OYMCTKH XJIONKA-ChIpIA

A. :xxypaes!, C.Caiiutkymnos?, A. Masasinos?, K. Xonmupsaes!, M. Kypaesa®

'TamkenTCKuit MHCTHTYT TeKCTUIBLHOMN U JIETKOH MPOMBIILIEHHOCTH, TalIKeHT, Y30ekucTan
2 Byxapckuii MHKeHepHO-TeXHOJIOrHUecKnii HHCTUTYT, Byxapa, Y36ekuctan

E-mail: ziyokor5@gmail.com

AHHoTanus. B crathe npuBeneHbl pe3ybTaThl, CBS3aHHBIC C MOBBIMICHHEM 3()()EKTHBHOCTH OYHCTKH
XJIOMKa-CbIpHa Ha OCHOBE NPHUMCHCHUA yCOBepIHeHCTBOBaHHOﬁ KOHCTPYKIIUU XJIOITKOOYHUCTUTECIBHOI'O
arperara. B 30He OUMCTKH XJIOMKA-ChIPIA OT MEJIKHX COPHBIX MpUMeceii MpUMeHeH KOJKOBEIM OapabaH ¢
PpasHbBIMHU OTHUaAMETpaMU KOJIKOB. HYTGM OKCIIEPUMECHTAJIBHBIX I/ICC.HC,ZIOBaHI/Iﬁ OIpEaCiiCHa OllTUMalibHaA
BEIMYMHA IMAMETPOB KOJIOK KOJIKOBOTO OapabaHa.

KiroueBble cJjioBa: arperar, XJIONOK-CBIPEIl, MEJIKHH COp, KOJIKOBbIA OapabaH, 3(PQEKT OYUCTKH,
MIPOM3BOANTENBHOCTH TPYJa, YACTOTA BpPAIIEHUS, TIOBPEXKICHUE

56

—
| —



Modern Innovations, Systems and Technologies, 2022, 2(1)

Analysis of the diameter of the pins of the drum of a cotton-
cleaning unit on the efficiency of cleaning raw cotton

A. Djuraev!, S. Sayitqulov?, A. Mavlyanov?, J. Kholmirzaev!, M. Jo'raeva®

Tashkent Institute of Textile and Light Industry, Tashkent, Uzbekistan
Bukhara Engineering Technological Institute, Bukhara, Uzbekistan

E-mail: ziyokor5@gmail.com

Abstract. The article presents the results of increasing the efficiency of cleaning raw cotton based on the
use of improving the design of the cotton cleaning unit. In the zone of cleaning raw cotton from small
weeds, a peg drum with different diameters of the pegs was used. Experimental studies have determined
the optimal value of the diameters of the peg drum pegs.

Keywords: aggregate, raw cotton, fine litter, chopping drum, cleaning effect, labor productivity, rotation
speed, damage

1. Introduction

Today, the Republic of Uzbekistan is one of the world's leading cotton producers and
exporters. It is therefore set up to buy cotton in the country. The production of high-quality fiber in
line with world standards poses great challenges to specialists and scientists in the field of cotton
processing in improving the existing technology. Its ever-increasing level of sophistication in
spinning and weaving equipment necessitates greater safety concerns for the quality of cotton fiber.

Based on world experience, research is being conducted to improve the techniques and
technology of weed control of raw cotton. In this regard, the development of effective technologies
and equipment for ginning, achieving high efficiency of ginning, substantiation of operating modes
and parameters are important tasks.Over the past five years, the country has taken comprehensive
measures to improve the consumer properties of cotton products, the introduction of highly effective
control systems for primary processing of raw cotton and technological processes of production.In
this regard, significant results have been achieved due to the initial characteristics of production,
especially in the production of high-quality fibrous products from raw materials processed in the
initial processing of cotton, improvement of techniques and technology of cotton ginning. President
of Uzbekistan Sh.M. Mirziyoyev signed Resolution No. PF-3408 of 17 October 2017 “On measures
to radically improve the management system of cotton” “On cultivation and processing of raw

cotton”.
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It can be said that it was important to radically modernize the activities of clusters for the
production and processing of raw cotton, ginning and processing enterprises. To perform these tasks,
including:

One of the most important problems of cotton growing is the creation of new technologies of
primary processing of raw cotton, improvement of cotton ginning technology and technology.

So far, the factors affecting the amount of fine and coarse contaminants in the process of
cleaning raw cotton have been studied [1,2]. In particular, the frequency of rotation, parameters of
the peg drum, grates, saw drum and others studied [3,4]. In the world market, the demand for
maximum preservation of the natural physical and mechanical properties of fiber is growing. World
standardization pays special attention to the appearance of the fiber and the amount of impurities in
it, SO it is important to increase the efficiency of cleaning cotton from small and large contaminants.
At the same time, it should be noted that the disadvantages of the existing design of the machine for
cleaning cotton from small and large contaminants (CCC) are that it separates fine wastes and
combines with large contaminants separated from the cotton. In addition, the CCC cotton ginning
machine does not have a sufficiently high efficiency in cleaning both fine and coarse waste. [5,6].

Taking into account the above, the experimental version of the improved design of the
working bodies was carried out, taking into account the recommended parameters as a result of

theoretical studies of the machine for cleaning cotton from small and large contaminants (CCC).

2. Materials and methods
The research was conducted in comparison with the current technology of cleaning cotton

using cylindrical pegs and the recommended cleaning technology for the use of cylindrical piles of

different diameters in the treatment of fine waste (figure 1).

d=8.010 m d=12*10"m
d=10*10"m il

> Figure 1. Rfecommen_ded cross-sections
; of pegs of different diameters.
The experiments were conducted in the following variants:
e existing technology for cleaning cotton from small wastes;

e technology for cleaning cotton from small debris using peg drums of different diameters.

All samples were taken before and after the cotton ginning machine. Moisture, contamination,
and cleaning efficiency were determined for each option. Indicators are obtained according to the
state standard UzDst6432006, UzDst6442006, UzDst5922008. Moisture content of cotton was
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measured in the laboratory apparatus VXS-M1 using a laboratory scale VLKT. The cleaning effect
was performed in the laboratory department of the LKM brand. Experimental specimens of pile drums

of different diameters are shown in figure 2.

3. Results and discussion

Analysis of existing research on the cleaning of raw cotton from small contaminants [7,8], as
well as based on the analysis of our theoretical research, considering the use of peg drum of different
diameters, we can consider the main functions of the improved cleaning machine.

Given the high density of the cotton pieces at the beginning of the cleaning process, it is
important to effectively grind the cotton by having the first drum being the smallest diameter peg
drum.

In the final cleaning zone, the cotton is more crushed and therefore the diameter of the drum
pegs was taken the largest to be the largest for efficient transportation.

Unfortunately, the existing cotton ginning machine cannot fully perform the above functions.
Technological experiments were conducted for the following options:

e existing peg drum;
e recommended peg drum of various diameters;
e che experiments were performed according to the above methods.

The results of the technological experiments are presented in the form of graphs in figure 3.

The analysis of the obtained graphical dependencies shows that when using the existing peg
drum, the cleaning efficiency of the cotton ginning machine decreased to 37.5% at 5 t/s, and the
cleaning efficiency decreased to 34.5% at 6 t/s. With the increase in work efficiency to 7.0 t/s, the

cleaning efficiency decreased to 28.1%.

————— e

a - View of the cotton ginning
zone using twelve mm diameter
pegs drums.
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b - View of the cotton ginning
zone using ten mm diameter
pegs drums.

¢ - View of the cotton ginning
zone using eight mm diameter
peg drums.

Figure 2. Appearances of peg drums with diameters of 8 mm (a), 10 mm (b) and
12 mm (c).

When using a peg drum with a recommended diameter of 8 mm, the cleaning efficiency in grade
Il cotton is 40.5% if the work efficiency is 5 t/s, and the cleaning efficiency is 31.5% when the work
productivity is increased by 7 t/s.

The analysis of the graphs showed that when using a 12 mm diameter peg drum, the cleaning
efficiency of the ginning machine decreased to 32.2% at 5 t/s and to 28.3% at 6 t2. (figure 3) As the
work productivity increased to 7.0 t/s, the cleaning efficiency decreased to 23.8%.

A comparison of the results showed that the cleaning efficiency when using an 8 mm peg drum
with the recommended diameter was higher in grade Il cotton (3.0 + 3.2)% than that available in a
peg drum. This is because the smaller the diameter of the pegs, the smaller the piece of cotton will
catches, i.e. the separation of the cotton into fibrous seeds will intensify. More fine waste is separated
from them.

45 4
40 + Figure 3. Graphs of the dependence
of the number of graphs on the
cleaning efficiency (grade Il cotton),
which represents the effect on the
cleaning efficiency of peg drums of

different diameters in the cleaning of

w w
o v

N
o

cleaning effect%
& &

10 - cotton from fine waste. 1 - 8 mm
5 diameter peg drum (grade 2 cotton);
2 - available 10 mm diameter peg

. e ‘ drum (grade 2 cotton); 3 - 12 mm

work productivity t/h diameter peg drum (grade 2 cotton).
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4. Conclusions
On the basis of modernization of the unit for cleaning of raw cotton from small and large

wastes, the cleaning technology using pegs of different diameters and multi-sided grate has been

improved. Parameter values were based to ensure that the cleaning efficiency was high.
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To plant molluscocide production technology

Andrei V Danilenko, Alexey N Postevoy, Oleg N Andreyanov”

All-Russian Scientific Research Institute for Fundamental and Applied Parasitology of
Animals and Plant — a branch of the Federal State Budget Scientific Institution “Federal
Scientific Centre VIEV”, Moscow, Russia
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Abstract. Currently, the vast range of helminthoses of farm fish and animals is causing significant economic
damage. Effective prevention is an important element in the fight against these diseases. An effective method
of preventing helminthosis is the destruction by chemical means of shellfish - intermediate helminth hosts.
Molluscocidal properties have decoction from leaves, stems and roots of medicinal soap (Saponaria
officinalis). The article describes the peculiarity of the procedure for preparing a molluscocide agent from this
plant by cold alcohol extraction (maceration). The work used dried collection of roots, leaves, stems, flowers
and soapwort seeds of medicinal S. officinalis, which was ground in a mortar to form powder (particle sizes
1... 3 mm). The powder was placed in a vessel of fermenter BioFlo to which 96% ethyl alcohol was added (1
g of dried collection per 100 ml of liquid). The speed of the impeller was 150 rpm. Inside the vessel, the
temperature was 25 + 2 ° C. The extraction process was carried out for 24 hours. The proposed technology
enables to obtain a substance having high selective toxicity to mollusks. Its use in the form of a 1% solution
causes the death of lymnaeids within 24 hours in the treated area. In the future, based on the obtained extract,
it is possible to create a prophylactic molluscocide preparation that is inexpensive to manufacture and has low
toxicity to humans and animals.

Keywords: extraction, saponins, evaporation, Saponaria officinalis
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K TexHoJi0rnm IMOJIYYCHHUHA PACTUTCIBHOI0O MOJUIIOCKOIIU A

Amnppeit Bnagumuposuu lanunenko, Anexkceid Hukonaesuu IlocreBoi,
Ouer HukonaeBu4 AHAPESIHOB

Bcepoccuiickuii Hay4HO-HCCIISI0BATEIBCKUI HHCTUTYT (DYHIAMEHTAIbHON M MTPUKIIATHON
[apa3uTOIOr U )KUBOTHBIX M pacTeHui - puman dexepanbHOro rocy1apcTBEHHOrO
OIOPKETHOI0 HAy4YHOro yupexaeHus «DemepalbHblii HAyYHbIH HEHTp - Beepoccuiickuit
Hay4HO-MCCIIE0BATENbCKUI HHCTUTYT KCIIEpUMEHTaIbHON BeTepuHapun nmenn K.1.
Ckpsiouna u S1.P. Kopanenko Poccutickoit akajemuu Hayk», Mocksa, Poccust

*E-mail: 1980oleg@mail.ru

AHHoTanusa. B HacTosiiee BpeMss OONIMPHBIA CHEKTP TEILMHUHTO30B CEIBCKOXO3SIHCTBEHHBIX PBIO H
YKHUBOTHBIX HAHOCHT 3HAYMTEILHBIA SKOHOMUYECKHH yriepO. K oMHUM 13 BaXKHBIX 3BEHBEB OOPHOBI C ATUMH
OonesHsIMM  OTHOCUTCA J(QeKTHBHAs NpodUIAKTUKA. Pe3ylbTaTHBHBIM CIOCOOOM  MPOQPHIAKTHKH
T'CJIBMUHTO30B SABJIACTCA YHHUYTOXKCHHUEC XUMHUYCCKUMU CPEACTBAMU MOJUIFOCKOB — MPOMEXKYTOUYHBIX XO0351€B
TeTbMUHTOB. MOJUTFOCKOITUAHBIMHA CBOMCTBaMH 00J1aJaeT OTBAp M3 JUCTHEB, CTEOIEH M KOpHEH MBUILHSIHKH
nexapcrBennoi (Saponaria officinalis). B cratbe u3moxeHo onucanue 0COOEHHOCTH METOANKH ITOTYYEHHSI
MOJUTIOCKOLIMUTHOTO CPEICTBA M3 3TOTO PACTEHHS ITyTEM XOJIOMHOW CIUPTOBOM 3KCTpakiuu (Mareparun). B
paboTe MCTIONB30BaJICS BBICYIIEHHBIH COOp KOpHEW, JMCThEB, CTEONEH, IBETKOB M CEMSH MBUIbHSHKA
nexapcrBennoi S. officinalis, koropslii M3MeIpUacs B CTYIIKe 0 00pa3oBaHuUs MOPOIIKA (pa3sMephl YaCTHIT
1...3 mm). [Toporrok momeranu B cocy Gpepmertepa BioFlo, B kotopblii 1006aBisuicst 96 %-Hblid STUIOBbIH
cupt (1 r BeicymenHoro coopa Ha 100 mut sxuakoctH). CKOPOCTh BpallleHUs] UMIIesuIepa cocTaBsiia 150
o0/mMuH. BHyTpHm cocynma temmepaTrypa cocraBisuia 25+2°C. Ilpomecc sKcTparupoBaHHUSI MPOBOMWICS B
Teuenne 24 gacoB. [Ipemraraemast TEXHOIOTHS MMO3BOJISIET MOMyYaTh CyOCTaHIINIO, 00IaIaOMYI0 BRICOKOM
CENEeKTUBHOW TOKCHYHOCTBHIO 1O OTHOMIEHWIO K MoJuttockaMm. Ee mpumenenwme B Buae 1 %-To pactBopa
BBI3BIBACT THOENH TUMHEH B TeUeHHE 24 JacoB Ha 00pabOTaHHOW TeppHUTOPHHU. B TepcriekTHBE Ha OCHOBE
MOJTy4aeMOro JKCTpaKTa BO3MOXKHO CO3/aHHE MPO(UIAKTHIECKOTO MOJUTIOCKOIMIHOTO —IIpernapara
HEIOPOroro B MPOU3BOJICTBE M UMEIOIIET0 MATYI0 TOKCHYHOCTD IS YeJIOBEKa M KUBOTHBIX.

KiroueBble cjioBa: 3KCTparupoBaHue, CallOHWHbI, BhIIapuBaHue, Saponaria officinalis

1. BBegenue

JlerenbMHUHTH3ALUS  CENTbCKOXO3SHCTBEHHBIX JKMBOTHBIX HE TIO3BOJISIET  ITTOJIHOCTHIO
o0ecrieunTh WX O3/I0POBJIICHUE, TaK KakK MacTOMINa B JICTHUH MEPUOJ Ul UX BbIAca OCTAFOTCS
MHBa3HPOBaHbI. B 1ensx npoguiakTuku 1 60pbObI ¢ PacIpOCTpaHEHUEM T'eIIbMUHTO30B TPEOYIOTCS
CpencTBa, 00JIaIaloIIUe HE TOJBKO SIPKO BHIPAKEHHBIMH MOJUTFOCKOLMIHBIMU CBOWCTBaMH, HO U
BBICOKOH CEIIEKTHBHOCTBIO, TO €CTh OBITh 0€30MacHBIMH JUIS JPYTMX OpraHu3MoB. B pabote
UCIIOJIb30BAJIOCH pacTeHHe — MBUIbHSHKA JiekapcTBeHHast S. officinalis, xkortopast comepxur B cede
MOBEPXHOCTHO akTuBHbIe BemiectBa (IIAB) - TpureprieHOBBIE CallOHHHBIL, OOJaJaroIIHe

MOJITFOCKOLIMIHBIMUA CBOMCTBAMHU [1] Panee B MPAKTUKEC MOJUTFOCKOIIUAHBIX CPECACTB UCIIOJIB30BAJICAH
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HacToi »TOoro pacrenus. Ilpennosaraem, uro Bbigenenue I[IABoB opHOW ropsiueid BOJOM
HEJIOCTaTOYHO JUIs TOJydeHHs 0oJiee KOHLUEHTPUPOBAHHOTO MOJUTIOCKOIMIHOTO cpeactBa. Jlis
IIOJIy4EHUS DKCTPAKTOB MBUIBHSIHKH, KaK IPaBUIIo, ucrnoJb3yercs ropsyad (80...100 °C) Boaa [2, 3]
WIA KUJKAA aMMHuaKk [4], OHM TPUBOIAT K TEPMUYECKOMY DPA3JIOKEHUIO AKTUBHBIX BEIECTB.
W3BecTHO, 9TO CAallOHWHBI TAK)KE PACTBOPSIOTCS U B CIIUPTAX [5], B 4aCTHOCTH B ATUIIOBOM.

Lenpto HacTosmied pabOTHl SBUIOCH OTPa0OTKAa METOJA Malepaluy Ui W3BICYCHUS
HeneBbIX BemecTB u3 pactenus S. officinalis skcrparupoBanrem u3 TBepmoi (as3bl KHIKUM

9KCTPAareHTOM.

2. MaTepuaJjbl U MeTOAbI HCCJIEIOBAHUS

B pabote wucrnosib30Bancs BBICYIIEHHBIH 0€3 JOCTyNa COJHEYHOro cBeTa cOOp KOpHEH,
JIUCTHEB, CTC6J'ICI\/’I, IBCTKOB N CEMSH MBUJIBHAHKU HeKapCTBeHHOﬁ, KOTOpBIﬁ U3MEJIbYaJICA B CTYIIKC
10 00pazoBaHus yacTull pazmepamu 1...3 mMm. [lomydeHHas cmech momMenanachk B cocys (hepMenTepa
BioFlo 110, B xotopsiid, 3arem, moOaBisuicss 96 %-HbI 3TUIOBBIM cniupT U3 pacdera 100 mi
XKUAKocTH Ha 1 r BeIcymieHHoro c6opa. [lnst nosbiieHust 3¢ (eKTHBHOCTH Ipoliecca Malepanuu
MyTeM TIOBBIIIECHUS TUIOMIAJX COTPUKOCHOBEHHS OSKCTpareHTa © TBepAoW ¢da3sl B coCyn
YCTaHABIUBAJICS UMIIEIIJIEP, CKOPOCTh BpallleHus1 KOToporo coctasisuia 150 06/muH. BHyTpH cocyna
MOJIEP)KUBAJIACH ~ TEMIIeparypa, cooTBeTcTByromas 25+2°C. [Ilpomecc sKcTparupoBaHus
MPOBOJIUJICA B T€UeHUE 24 4acoB.

ITo ucreuenuto 24 4 xxuakas (aza mproOpeTaia HACHIIIICHHBINA 3EJICHBIN IBET.

Cogepxumoe cocyna U3BIIEKalloCch, TBepAas (aza ynmamsuiack myTeM (UIIbTpalUU 4depes
¢bunbTp U3 o06e330yeHHON Oymaru «bemas nenta». s ynmajeHusl SKCTpareHTta u3 ¢uibTpaTa
npuMeHsuics poTopHbiid ucnaputens «Heidolph», Bakyym B koTopoMm co3naBasics BOJOCTPYHHBIM
HacocoM. Pacuer TpeOyeMoli Temmeparypbl KHIEHHsSI MPOBOAMUJICS C TOMOILIBIO ypaBHEHUS

Kuaneitpona — Knaysuyca (1)
T xun. = (1-R-In(P/Parm.) ) - 1, T xun. atm. AHucn. M, Q)

riae: T KHIL aT™M. — TeMIIepaTypa KUIIEHHs Tpyu aTMoc(epHOM JaBieHnH, K;

AH ucn. — yaenbHas TeruoTa ucnapenus, JHx/kr;

M — mMonsipHas macca, KI/MOJIb,

R — razoBas noctosiHHas;

P — naBneHue BHYTpU POTOPHOTO MCHIAPUTEIS;

P arM. — armMocdepHoOe naBieHue.

PacueTs! mokaszanu, 4yTo CUPT HauHeT Kuneth npu 13 °C, oHaKO WHTEHCUBHOE yJaJCHHUE
OKCTpareHTa W3 BBITSHKKH IPOUCXOJIWIO MpH TeMmieparype 45+]1 Ha CKOpPOCTH BpalleHUs

ucnaputenbHoi Koyobl 280+5 00./mMuH u nmaBineHun 5% oT armocdepHoro. Takum oOpazom,
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pacueTHOE 3HaYEHHE TEMIIEPATYPhI MOCIYKWJIO KaK OTIpaBHAs TOUKA. Y TapUBaHKUE POBOIUIOCH JI0
1/50 ot opurunanpHOro oOBeMa. [lotepu skcrparenta cocrasiusin 10...20% oOT HCMONIB3yeMOTO
o0bema. CoOpaHHBIN STHIIOBBIN CHIUPT UCIOIB30BAJICS MOBTOPHO JJISl SKCTPArHPOBAHUS CIIEIYIOIIEH
opIMK BeICymieHHOTro coopa S. officinalis.

JlocylinBaHue KOHLEHTpaTa OCYILECTBISUIM B BaKyyM-IKCUKATOpPE TIpU KOMHATHOM
TemIepaType u JaBieHuu 5% ot aTMochepHOTro B TeUueHHE 24 4acoB.

Jlnsi oOHAapyKEHHsI CAlOHMHOB B TMOJYYEHHOM SKCTPAKTE HMCIIOJIB30BAIMCH METO/IBI,
OCHOBaHHbIE Ha MX (U3NYECKUX CBOICTBaX. B mepBoM ombiTe B IpoOUPKY ObLIM MOMELIEHBI 5 M
JTUCTUJUTUPOBAHHOM BOJIBI M 2 MJT pACTUTEIHLHOTO XKHUPa (TI0ICOTHEUHOTO Maciia). B ob6paszoBaBirytocs
nByx¢a3zHyro cucreMmy 100aBisian 0,5 MJI MOJTy4E€HHOM BBITSUKKM M BCTPSIXUBAJIU B T€UEHHE OJIHOMN
MUHYTbl. Bo Bropom B 1Be npoOupku nomemanud no 0,2 M 3KCTpakTa M NPUIUBAIA 5 MI
JUCTUJUTMPOBAHHOW BOJBI. 3aTeM pacTBOP B MEPBON MPOOHPKE MOIAKUCISIIN 5 %-HbIM pacTBOPOM
COJISTHOM KHUCIOTHI 710 pH 2, a Bo BTOpoit mommenaunBainu 10 %-HbBIM pacTBOPOM €IKOTO HATpa Jio

pH paBnom 13. Tlociie 3TOro HHTEHCUBHO BCTPSXUBaM 00€ MPOOUPKU B TE€YEHHUE OJTHON MUHYTHI.

3. IlosryuyeHHBbIe pe3yJibTaThI

[TonydeHHBI TPOAYKT MpEACTaBIsI co0oil amop(dHyO TeneoOpa3Hyl0 Maccy TEMHO-
3€JICHOTO I[BETa CO CHeNM(PUYECKHM 3amaxoM XOpOIIO pPacTBOPUMYIO B Boje W crupre. Macca
skcTpakTa cocraBisia 10-20% ot ucnonbszoBaHHoro cbopa. CyOctanuusi oOnanana cBOWCTBaMU
ITAB: noGaBiienne B ABYX(a3HYI0 CHCTEMY «Macjo-BOJa» MPHUBOIMIO K 0Opa30BaHUIO CTOMKOMN
OMYJIbCUH, a TIPU PACTBOPEHUU B BOJIE U JaJbHEUIIIEM BCTPSXUBAHUU 00pa30BhIBANIA IIEHHYIO IIAIKY
Ha TIOBEPXHOCTHU. YUUTHIBAsI, YTO BBICOTA TICHBI B IIPOOUPKAX C TIOJKUCICHHBIM U TIOIIEIOYSHHBIM
pacTBopaMu Obljla IPUMEPHO OJJMHAKOBA, BO3MOIYKHO CIIENIaTh BBIBOJI, YTO B SKCTPAKTE COJACPIKATCS
TPHUTEPIICHOBBIE CATIOHUHBI, TAK KaK 3TO SBISETCS UX OTIIHYUTEIBHON 0COOCHHOCTHIO.

B nanmpHeitmmem mnpenapar ObUT TepeiaH s J1a0OPaTOPHOTO M MPOU3BOACTBEHHOTO
UCIIBITAaHMSI €r0 MOJIIOCKOIMIHOrO > deKkTa B oTHOLICHHE OproxoHorux - Lymnaea truncatula, L.
palustris, Planorbis planorbis, L. stagnalis. Pe3ynbratsl mokasanau, 4to €ro MPUMEHCHHUE MyTEM
pacmbuieHus B Bujae 1 %-ro pabodero pactBopa HaJl OMOTOIIAMH BBI3BIBACT TMOEIh MOJUTFOCKOB Ha

00paboTaHHOH TOBEPXHOCTH [6].

4. BbIBOJBI
B niporiecce uccienoBanuii BBIpaboTaHa METOIUKA MOJYUIEHHS MOJUTFOCKOIUIAHOTO CPEICTBA
HAa OCHOBE MbUIbHSHKK JekapctBeHHo# (S. officinalis) myrem wmaneparuu (CiupToBOTO
OKCTPArMpOBAHUS TPH KOMHATHOW TemIeparype). DTO TO3BOJWIO H30eKaTh TEPMUUECKOTO H
XAMHYECKOTO Pa3JIOKCHHUsT OHOJIOTHYECKH AKTHBHBIX BellecTB. TakuM 00pa3oM, yaaioch

YMCHBIIUTL SQHECPTOCMKOCTD U 3aTPATHOCTb TCXHOJIOTUYCCKOT'O ITpoHecca. HonyquHa;[ Cy'6CTaHI_II/I$I
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MOKa3aJia BEICOKYIO MOJUTFOCKOIIMIHYIO 3 (EKTUBHOCTD 110 OTHOIICHHIO K OCHOBHBIM OpraHu3MaM,

00ecreYnBarONINM HHBA3UPOBAHHOCTH TeITIbMUHTO3aMH ITACTOUII] B JICTHUMA ITEPHO/I.

5. baarogapHocrb

BripaxkaeM riry0oKyro G1arojapHOCTh U MPU3HATENBFHOCTh pyKOBOIUTENO Beepoccuiickoro
HAYYHO-UCCIIEOBATEIBCKOTO HHCTUTYTa (YHAAMEHTAIbHOW M MPUKIAAHON NapasUTOJIOTHU
KMBOTHBIX M pacTeHHi - ¢(unmana PenepasbHOr0 TOCYIAapCTBEHHOTO OOKETHOTO HAy4HOI'O
yupexaeHus «dDenepanbHbli HaydHbIM LEHTP - BcepoccHiiCKMIT Hay4YHO-HCCIENOBAaTEIIbCKUN
MHCTHUTYT 3KcriepuMeHTanbHol BerepuHapuu umenn K.W. Ckpsouna u S1.P. KoBanenko Poccuiickoit
akajgeMuu Hayk» Muxauny BnaaumupoBudy ApuUCOBY, OpraHM30BaBIIEMY IPOBEIECHUE CHUHTE3a
MOJITFOCKOLIUHOTO CPEACTBA B J1a00OPATOPUU MPOTHO3UPOBAHMS M CAHUTAPHOM Mapa3suTOIOTHU U

MOJIEBBIC HCTIBITaHUS Ha [1010JIbCKOM OMBITHO-MPOU3BOJICTBEHHON 0a3e WHCTUTYTA.
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The influence of ultrasonic waves on the characteristics of the
radiation detector

Abdumalik Gaibov

Tashkent State Technical University, Tashkent, Uzbekistan
E- mail: gaibov.1954@mail.ru

Abstract. The paper presents the results of a study of the field dependences of charge losses, silicon diffusion
detectors that allow identifying single atoms and their clusters acting as charge carrier capture centers. In
electric fields E > 1470 V/cm, there is an effective decrease in the capture processes, which manifests itself in
the form of straightening of the field dependences of charge losses and in the narrowing of spectral lines.
Effects - an ultrasonic field with an intensity of | * = 0.4 W / cm? and a frequency of f = 15 MHz, on samples
for atime t < 45 minutes, leads to an increase in the amplitude of the signal. It is established that ultrasonic
exposure leads to a decrease in charge loss, drift time and an improvement in the energy resolution of detectors.
It should also be noted that fluctuations of the impurity relief in the Si-p-type volume are smoothed out after
low-power ultrasonic waves pass through it for a long time, as evidenced by a significant decrease in the
effective size of local defect clusters.

Key words: ultrasound, solid state diffusion detector, the losses charge, the drift time, the local concentrations
of impurity atoms
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VJIK: 53.043;53.023;539

BinsiHus yJabTPa3ByKOBBIX BOJIH HA XaPAKTEPUCTUKH IETEKTOPA
U3JIy4YEeHUA

Abaymanuk I'anGoB

TamkeHTCKui ToCyAapCTBEHHBIN TEXHUYECKU YHUBEPCUTET, T. TalKeHT, Y30ekucTan
E- mail: gaibov.1954@mail.ru

AnHoTanus. B pabore mpuBeneHbl pe3yibTaThl MCCIEIOBAHUS TOJEBBIX 3aBUCHMOCTEH MOTEph 3apsaa
KpeMHHUEBBIX AU (D(Y3HOHHBIX IETEKTOPOB, KOTOPHIE MO3BOIISIOT UACHTH(PHUIIMPOBATE OJIMHOYHBIE ATOMBI U UX
CKOIUICHM S, BHICTYTAIOIINE B POJIH IIEHTPOB 3axBaTa HocuTenel 3apana. B amexrpuueckux noisx E > 1470
B/cm mponcxonut 3¢ (hekTHBHOE YMEHbBIIIEHHE MPOIIECCOB 3aXBaTa, YTO MPOSBISIETCS B BHUJIE CIPSMIICHHS
IIOJIEBBIX 3aBUCHMOCTEN ITOTEPD 3apsifia U B Cy’KEHUU CHEKTPAJIbHBIX JIMHUNA. Bo3neicTBHs — yIbTpa3ByKOBOE
TI07Ie ”HTEHCUBHOCTBIO |* = 0,4 B1/CM® 1 wactoroii f = 15 MI', Ha 06pasiisl B TedeHne BpeMeHH t < 45 MuHYT,
MPUBOJUT K POCTY aMIUTUTYABl CHTHaNa. Y CTAHOBJIEHO, YTO YIbTPa3BYKOBOE BO3AECHCTBHE NMPUBOIUT K
YMEHBIIEHHIO NTOTEPU 3apsja, BpeMeHHU Apeiida U yIyqlIIeHUI0 3HEPIeTHUECKOr0 pa3pelleHus 1eTeKTOPOB.
Taxke ciieayeT OTMETHTh, 4TO (UIYKTyallud peiibeda MpUMecH B 00beMe Si-pP-THIa CrIaKUBAKOTCS MOCIIe
MIPOXOKJICHHS Yepe3 HETO YIbTPa3ByKOBBIX BOJIH MaJOi MOIIHOCTH B TEYEHUE JUIMTEIBHOIO BPEMEHH, O YEM
CBHUJICTENbCTBYET 3HAUUTEIbHOE yMEHbIleHHe 3(G(GEKTUBHOIO pa3Mepa JIOKAIbHBIX CKOIUICHUH Ae(eKTOB.

KawueBbie ciioBa: yIbTpa3BYK, MONYMPOBOJHHKOBBIA JUGGY3UOHHBINA JETEKTOp, MOTEps 3apsiaa, BpeMs
npefida, JToKaTbHBIE CKOTUIEHUS IPUMECHBIX aTOMOB

1. BBenenmune

[Ipu Hanmyuu B 00beMe MOJTYIPOBOJHUKA TpUMeceil Win 1eeKTOB CTPYKTYpPhl KPUCTAIOB
B 3alpelIeHHON 30HE BO3HUKAIOT JIOKATM30BAaHHBIE COCTOSIHHMS. Takue COCTOSHHUS MOTYT OBbITh
LIEHTPaMHU 3axBaTta (JOBYIIKaMH) AJisi HocUTenel 3apsiaa. MHoraa, BeiaeacTBUE pa3INdHbIX PUYHH,
B 00BbeMe MOTYNPOBOAHUKA BOSHUKAIOT CKOILJICHHUS TOUEYHBIX JE(PEKTOB, MPEACTABISAIONINE cO00
kpynHoMacitabHbie J0ByIKH (KMJI) ¢ 10BOJIBHO BEICOKMMHY 3HAUEHUSIMU CEUEHUI 3axBaTa 10 10
12 cm2. Takas HeyNMopsAOYEHHOCTh pAacHpe/ieieHNs] KOHIIEHTPAIMH TOUeUHBIX 1e(EKTOB B 00BbEMeE
KpUCTaJUla MPUBOJUT K BO3HUKHOBEHMIO CIIYYalHBIX MOJIEW, BIUAIOIIMX HA MPOLECCHl NEpEeHoca
3apsga B MOJYNPOBOAHHMKOBBIX Tpubopax. MccnemoBaHue TakuX CKOIJIEHWH Je]eKToB
MIPEJICTaBISeTCSI MHTEPECHBIM U BaXXHBIM C TOYKHU 3PEHUS MX MPHUPOIBI, MEXaHW3Ma 00pa3oBaHUs U
CTETICHH BIUSHUS Ha XapaKTePUCTHKH MOIYIMPOBOJHUKOBBIX MPUOOPOB. OHUM U3 TaKUX TPUOOPOB

SBIISICTCS TTOJIYTIPOBOHUKOBBIN T dy3noHHbIX AeTekTopoB (ITI1]) n3ayuenus Ha ocHOBE KpeMHHUS,
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UCCJICIOBAHUE XapaKTEPUCTHK KOTOPOTO IMTO3BOJISIET MOTYYUTh HH(POPMAIUIO O IPUPOJIE U CTPYKTYpE
JIOKAJIHBIX HEOJHOPOAHOCTEH.

Llenpro JaHHOTO MCCIEIOBAHMS SBISUIOCH, HCIONB3YS METOJ aHaM3a  TIOJICBBIX
3aBucuMocteit moreps 3apsaa A(1/E), u3yueHue BIUSHUS NEKTPUUCCKUX U YIbTPA3BYKOBBIX MOJICH
Ha JIEKTPOPHU3UYCCKUE M CHEKTPOMETPHYECCKUE XapaKTePUCTHKH MH((Yy3MOHHBIX MPUEMHHUKOB

W3JTyYEHUS.

2. MeToabl U CCJIEIOBAHUSA
CHeKTpoMeTpUUYeCKHii METOI OTIPEIeNIEHUs MPUMECHOTO COCTaBa PacCMaTPUBAETCS B psJie
pabot [1,2]. ®opma CrieKTpaibHOW JIMHUHK 3aBUCHT OT MHOYKECTBA IMPOIECCOB, MPOUCXOIAIINX B

o0BeMe JICTeKTOPa, U HeCET HH(OPMAIIIIO U O CBOMCTBAX NCXOAHOTO MaTepHaa.

Q, oT.en.

075 F

05 F

025

0 1 1 1 1 1
0.5 1.0 1.5 t, MKC

Pucynok 1. ®opmbl 3apsgaoBbIX HUMITYJIECOB Si-N-P-AeTeKTOpOB: 1-ObICTpas KOMITOHEHTA 3apsaoBOro
UMITYJIbCca, 00YCIIOBJIEHHAsI OTCYTCTBHEM 3aXBaTa; 2-MeIICHHAsI KOMITOHEHTA, 00YCIIOBJICHHASI TIPOIIECCAMH
BBIOpOCA.

[ToaTomy aHanu3 GopMbI aMIUIUTYTHOTO CIIEKTpPa MO3BOJISET OMPENEIUTh XapakTep MoTeph
HepaBHOBecHbIX HocuTened 3apsga (HH3) u mapamerpsl 1HeHTpoB 3axBara, 3aBUCSIIUX OT HX
KOHLIeHTpauuu Ny, ceueHus 3axBaTa G U TEIJIOBOM ckopocTu VT. BennunHa nocTosHHOM 3axBaTa T3

ONpCACIIACTCA CIICAYOIIHUM BhIPpA)KCHUEM
T3 = 1/Nt-G-VT

[TocTosiHHas 3axBaTa B CBOIO OYEpEb ONPENENSeT YMEHBIICHUE aMIUIUTYIBI 3apsIoBOTO
CHTHAJIA JCTEKTOPA, TAK KaK UAYT MOTEPH HEPABHOBECHBIX HOCHUTENEH 3apsiaa A = typ/N T3 BeiencTue
3axBaTa Ha JIOBYIIKH (tzp-BpeMs Apeiida, n-4ucaeHHbIH KodpPUIUEHT).

B nerexrope 0AHOBpEMEHHO MPOUCXOAT MPOLIECCHI 3aXBaTa M BEIOPOCA HOCUTENEH U B 7TOM
ciyyae, ¢opma 3apsJ0BOTO UMIyJIbCa MMEET BHJ, IpPEJICTaBICHHbIM Ha pucyHke 1. BeicTpas
KOMIIOHEHTa 3aps70BOr0 CHUrHajla ompeensercs ApeidoM HocuTesed, He UCHBITABIIMX 3axBar,
MOSIBJIEHHE MEIJICHHOM KOMIIOHEHTBHI CBSI3aHO C MPOIIECCOM 3aXBaT-BbIOPOC, YTO M OMpEAEisieT
HaJIn4Ke eUINTa aMIUTUTY 16l CUTHaJA Ao. Bennunna nepunmra aMIummTy/ 1bl CUTHaJA, YCHIIEHHOTO

u chopmupoBanHoro auddepeHIHpyOmeld U HHTETPUPYIONMEH [EeMoYKaMHu YCUIHTENsS (Bpems
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dopmupoBanus O = Oyup = Ouur) CUrHATIA AU, TTOCTYNAIONIETO HA BXOJ] aMILTUTYIHOTO aHAJIN3aToOPa,
HE BCer/ia MpoIMopIMOHATIbHA Ao.

Jlia onpeneseHus NPUMECHOTO COCTaBa MaTEpHana IETEKTOPa UCIOIb3yeTCs 3aBUCUMOCTD
Pe3yABTUPYIOUICH aMIUIUTY/Ibl CUTHAA OT MOCTOSIHHON BpeMeHu ero ¢opmupoBanus 0 = RC. [Ipu
STOM YYHUTHIBAETCS, YTO BpeMms japeiida HOcHTeNeld MHOTO MEHBIIE IOCTOSHHONH BpeMeHU
¢dbopmupoBanus. [IpoBeieHHBII pacyeT MOKa3bIBAET, YTO HOPMUPOBAHHBII Ha CBOE MaKCHMAJIbHOE
3HaueHue jJepunuT A(0) 3aBHCUT OT OTHOWICHHS Tx/0 B cOOTBETCTBHE ¢ pucyHKOM 2. [losydeHHas
rpaduyeckas 3aBUCHMOCTh MO3BOJISIET TI0 KCIIEPUMEHTAIBHBIM 3HaueHUsIM A(0)/ho 1 O ompenensaTh
MIOCTOSIHHBIE BBIOpOCa ¢ LIEHTPOB 3axBaTa. Jlanee, U3 aHanu3a GOpMbl CIIEKTPATbHON JTUHUHM MOXKHO
pEUIUTh BOIIPOC O XapaKTepe MOTEPh HOCHUTENEH 3apsiaa, TO €CTh ONPEACIIUTh, IPOUCXOIUT 3aXBaT
HH3 Ha onHOYHBIE LEHTPBI, UM MIOTEPU CBSA3AHBI C HAIMYUEM KPYITHOMACIITAOHBIX JIoBYyIIEK. Jliis
3TOrO0 MPOM3BOJIUTCS aHAIM3 3aBUCHUMOCTH TOTEph 3apsiia OT BEJIMYUHBI 00paTHOM aperidoBoit

CKOPOCTH HOCHTEJIEH, TINO0 OT BETMYMHBI 00OpaTHOM HAMPSHKEHHOCTH JIEKTPUUYECKOTO MOJIS.

AMO) oT.em.

0.2 0.4 0.6 =D

Pucynok 2. Teopernyeckas 3aBHCHMOCTh 1OTeph 3apsaa A(D) OT MOCTOSIHHON BBIOPOCA Tg M BPEMEHH
hopmupoBanus curHaa 0.

JIst M3roTOBJIGHUSI KPEMHUEBBIX JU(PGY3UOHHBIX JETEKTOPOB HCIOJIB30BAIUCH CIUTKH
MOHOKpPHCTAJINYECKOTO KPEMHHUs P-THIA C yAelbHbIM conpoTtupienueM p=(10+14)-10° Qcm u
BPEMEHEM JKU3HU HEOCHOBHBIX HOcuTenel 3apsaga 1=450+650 Mkc, a Takke U 00jiee HU3KOOMHBIE
ciutku p-Si ¢ p<(2+5)-10° Qem u 1=800+100 mxc. Konuentparus kuciopoaa Noz cocTaBsia He
6onee 10°cm® u mnotHOCTs mucnoxamuit Np~10% cm?. Cnurtku, umeBimme (GopMy UUIMHADA,
paspe3aliiuch Ha MIACTUHBI TOMMMHON A0 0,5 MM. [Tmactunsl umenu momans ot 0,25 cM? 10 2,0 eM?.
Si-mtacTuHbl  OUTMGOBATUCH ¢ 00eMx CTOpoH abpasuBHBIM  mopomkoM MI15.  Tlocie
COOTBETCTBYIOIIEH XUMUYECKOH 00pabOTKH HAa OJJHY U3 CTOPOH Si-TNIACTUH HANBLISIICS alFOMUHUMA
(Al) rommunoit 10,45 MxM + 0,5 MKM, IpH JAHHOH TEXHOJIOTHYECKOH Mpolieaype Kpas Si-IiIacTHHBI
ObuTH 3amuiieHsl Mackoil. [locie 3Toro Ha Apyryro CTOpoHY Si-IIACTHHBI HAHOCHIICS PacTBOP
natuokucu  ¢dochopa P.Os u  mpoBoamMnach cymka JAaHHOTO TOKpeITHS.  Cremyromneit

TEXHOJIOTHYECKOH omeparueil siBisica npouecce nuddy3un ¢ocpopa B Si-rutactunbl. OOpasibl,
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PacToJIOKEHHBIC B KBAPIIEBBIX KACCETaX, MOMEMANUCH B MU dy3noHHyI0 1edb. duddy3us dochopa
npoBoauiack npu temneparype T = 1073 K B motoke nHEpTHOTO rasa B Te4eHHe BpeMeHH t = 60
MUHYT. 3aTeM TeMIIepaTypa MeJICHHO MOHIKAIACh 10 KOMHATHON. ATFOMUHU, OCaXICHHBIHN Ha Si-
IUTaCTUHY, cruaBisercs ¢ Heid npu T~820K u 3atem, muddynaupys u3 pacmiaBa B o0beM Si-
IUIACTHHBI, 00pa3yeT CUIILHOJIErHPOBAaHHBIN p'-ciioil kpeMHus. [locie oxnaxaeHus Si-IiacTHHKA
OPOXOAUT  PsAJ  XUMHKO-TEXHOJOTHMUYECKMX  ONEpaluid M0  OYHCTKE M yJAICHUIO
(GochOPHOCHIMKATHOIO CTEKIA Ha n*-ciioe, nonydennoro auddysueit pocdopa. Ha BXoaHOE OKHO
Si-N-p-CTPYKTYpBI HAMBLISAIOCH 30JI0TO THIOTHOCTBIO 0KONO 30+50 MKrpamMM /cM2. DNeKTpHUecKHe
KOHTAKTHl K N- ¥ P-CIOSM HM3TOTABIUBAIMCH B BUJE MPWKHUMHBIX WM MPHUCOCTUHEHUEM TOHKHX

MCTAJUIMYCCKUX IMMPOBOJIOYCK C TOMOIIBIO IMTPOBOAAIIUX CGpC6p$[HI:IX macrt.
3. Pe3yJbTaThl 3KCIIEPUMEHTA U UX 00CYyKIeHUe

[TonydeHHsle  BKCIepUMEHTaNbHbIe  3aBucUMOCTH  A(1/E)  CBHIETENBCTBYIOT O
HEOTHOPOJHOCTH MOTEHIIUATBLHOTO penbeda (CM. pUCYHOK 3, KpuBasi 1) YyBCTBUTENIBHOU 00IaCTH
JeTEeKTOpA.

Bo-nepBbix, HaOMOIAETCS OTYETIMBOE OTKIOHEHHE OT IMHEHHOCTH, TIPOSIBIISIONIEECS B BHIIE
CTYIICHEH B OMPECICHHBIX HHTEPBAIaX HAMPSKEHHOCTEH IEKTPUUECKUX ToJIel BIUIOTh 10 E =~ 1,5
kB/cMm. Paspemarorcst Tpu cTyrneHu: mepsas cTyrnensb — uarepsai E1 ~ (0,384 + 0,500) xB/cMm; BTopas
crynenb- uaTepBan Ez ~(0,500 + 0,714) xB/cm u tpethst ctynens - unatepBan Ez~(0,714 + 1,470)
kB/cm.

Bo-BTOpBIX, IpH HAOIIOAAEMBIX 3HAUCHHIX HAMPSHKEHHOCTH AJIeKTpudeckoro notist E4> 1,470
kB/CM mpoucxoaut pe3koe yMeHblleHHE TOTeph 3apsiaa A. JlanHbii ydactok 3aBucumoctu A(1/E)
MUMEeT JIMHEHHBIH BH]I, YTO COBIA/IAET C TEOPETUICCKUMH BBIBOaMHU 00 YBEITMUCHUH BPEMEHH JKU3HU
C POCTOM HAaNPSDKEHHOCTH JICKTPUYECKUX TOJICH, IPU KOTOPBIX Jiper(oBasi CKOPOCTh BBIXOJUT Ha
HACBIIICHHUE.

BakHbBIM MOMEHTOM SIBIISICTCS M3MEHEHHE MOJIEBBIX 3aBHCHUMOCTEH motephb 3apsaa A(1/E)
nocie obmydenus: I1J1J]-Si-n-p-mgeTekropa ynbTpa3ByKOBbIMH BoJHaMHU ¢ dactoToit f =15MI1 u
MHTEHCUBHOCTHIO 1*=0,4BT/CM? B Teuenue BpeMenu t = 45 MUHYT.

Ha pucynke 3 (kpuBas 2) MOXHO OTYETIMBO HaONIIOJaTh CIIIAXXUBAHUE «CTYICHEH»
3aBucuMoctd A(L/E), xapakTepusylomux OTACIbHbIE MHKPOOOBEMBI UYYBCTBUTECIBHON 00IacTH
JIETEKTOpA, I/Ie paHee MPOUCXO I CHIIbHBIN 3aXBaT HEPABHOBECHBIX HOCUTENEH 3apsiia (PUCYHOK 3,

KpuBas 1).
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Pucynox 3. [ToseBbie 3aBUCUMOCTH TIOTEPH 3apsin Si-N-p-aerexropa ao (kpusas 1) u
nociie oOTydeHNs YIbTPa3ByKOBBIMU BOJIHAMH MHTeHCHBHOCTBIO 1=0.4 Br/cM?, f=15
MI'1 B Teuenue t = 45 mun (kpusas 2). T=290K.

Bpewmst HapacTaHus 3aps10BbIX UMIYJILCOB (paBHOE BpeMeHH Jpeida 1,y Hocurenei yepes
YYBCTBUTEIbHYIO 00JIACTh O KOHTAaKTa) YMEHBIIMIOCH JOBOJIBHO CYIIECTBEHHO C BEIMYUHBI typ =
di/Vp= 0,0271-10cm/5-10%cm/c = 542HC 10 BETMUYMHBI thp= dIVyp= 0,0257-10"*cm/5-10° cm/c =
515,2nc. 3Hauenue Vy, paBHOe 5-108CM/C BrIGpano s obmacreit anekrpuueckux momneit E < Es, To
€CTb, I'Jic He HaOJII01aeTCsl Pa30rpeB HEPABHOBECHBIX HOCUTENEH 3aps/ia B CUIIbHBIX SJEKTPUUECKUX
nmosisx [3,4]. B mpencraBnernom I1JIJ1-Si-n-p-merexkrope moTepu 3apsaa B OCHOBHOM CBSI3aHBI C
JIOKAJIbHBIMU CKOIUJICHUSIMH ~ TIPUMECHBIX aTOMOB, O YeM CBUAETEILCTBYET HATMUME «CTYIEHEH» Ha
3aBucumoctd A(1/E), pucyHok 3. DTu motepu B OOIIEM cilydae OMPEACISIOTCS pPa3sMEpoM |
KOHLIEHTpAalMel TaKUX CKOTUIEHUH U HE 3aBUCT OT BEJIMYMHBI IPE(POBON CKOPOCTU HOCUTENEH V yp,

Takum oOpas3om, HaOIIOAaEMOE YMEHbBIICHHE MOTEPh 3apsna (CriIaXUBAHUE «CTYIEHEM»),
yMEHbILIEHUE BpPEeMEHH Jpeiida U yIydlleHHe dHEPreTUYECKOTO pa3pellieHus IMoJ BO3AEeHCTBHEM

y.]'ILTpaSBYKOBOFO I10JIS ITO3BOJIACT CACTIAaTh cnenyloume BbBIBO/IbI.
4. JakaoyeHue

B snexrpuueckux nossax E > 1470 B/cm nponcxoauT 3¢ (peKTUBHOE YMEHbILIEHHE MPOLIECCOB
3axBara, YTO MPOSIBIIAETCS B BUJIE CHPSIMIICHUH MOJIEBBIX 3aBUCUMOCTEH MOTEPh 3apsAaa U B CY)KEHUU
CTIEKTpaIbHBIX JIMHUN. YIIBTPa3ByKOBOE MoJie MHTeHCHBHOCTBIO |* = 0,4 Br/cM? 1 wactoroii f = 15
MI 1, Bo3zeiicTByst Ha 00pa3ibl B TedeHue BpeMeHH t < 45 MUHYT, IPUBOAUT K POCTY aMIUIUTY/IbI
CUTHAJIa, CY)KCHHUIO CIEKTPAJIbHBIX JTUHHUN, YAYUIIEHUIO SHEPreTHYecKoro paspemienus a0 12% u
MaJCHUI0 BEJIWYMHBI DJIEKTPUYECKOW EMKOCTH TNPUEMHHUKOB mpuMmepHo a0 5 %. IlomoOHoe
HeoOpaTuMOe W3MEHEHHE XapaKTepUCTUK Si -N-P-TIPUEMHUKOB TPOUCXOTUT U3-3a pacmaja

CKOILICHHI MPUMECHBIX ATOMOB B YJIBTPAa3BYKOBOM IIOJIC. B PE3YIbTATC NPOUCXOAUT CIIIA’KMBAHHNC

(=)
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MOTEHIIMAIBHOTO pelbepa B 0O0ObEME UYYyBCTBHTENBHOH 007acT, dYTO CcHocoOCTByeT Ooee
3¢ deKTUBHOMY U OBICTPOMY COOPY HEPAaBHOBECHBIX HOCUTEIICH 3apsi/ia Ha JIEKTPHYECKUE KOHTAKTHI
Si-n-p-npueMHUKOB M3imydeHus. [Ipu 3TOM, Kak MOKa3bIBAIOT OLCHKH, BpeMs cOOpa HOCHTENeH
3apsijia yMEHBIIIAETCsl MPUMEPHO 10 4-5% Ttaxoke. DaykTyaruu penbeda npumecu B oobeme Si-p-
THIA CTJAXUBAIOTCS IOCIIE MPOXOXKACHNS 4€pe3 HEro YJIbTPa3BYKOBBIX BOJIH MAJIOM MOIIHOCTU B
TCYCHHUC JINTCIIBHOTIO BPEMCHH, O UCM CBUACTCIILCTBYCT 3HAYUTCIIbHOC YMCHBIIICHHUC 3(1)(1)CKTI/IBHOFO

pasMepa JIOKaJIbHBIX CKOIUICHUH 1e()eKTOB.
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Analysis of full-factorial experiments on improving the cotton gin
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Abstract. The article presents the results of full-factorial experiments of an improved cotton-cleaning
unit based on the use of grates of different diameters and multifaceted grates located in the optimal
sequence. Graphs of dependences of parameters are constructed, optimal values are determined.

Keywords: raw cotton, cleaning aggregate, enhanced technology, peg drum, diameter grates, multi-
sided, sequence, zones receiver, outgoing factors, regression equations, work productivity, cleaning
effect

1. Introduction

So far, the factors affecting the amount of fine and coarse contaminants in the process of
cleaning raw cotton have been studied. In particular, the frequency of rotation, parameters of the peg
drum, grates, saw drum and others studied [1,2]. In the world market, the demand for maximum
preservation of the natural physical and mechanical properties of fiber is growing.

World standardization pays special attention to the appearance of the fiber and the amount of
impurities in it, so it is important to increase the efficiency of cleaning cotton from small and large
contaminants. At the same time, it should be noted that the disadvantages of the existing design of
the machine for cleaning cotton from small and large contaminants (CCC) are that it separates fine
wastes and combines with large contaminants separated from the cotton. In addition, the CCC cotton
ginning machine does not have a sufficiently high efficiency in cleaning both fine and coarse waste.

Taking into account the above, the experimental version of the improved design of the
working bodies was carried out, taking into account the recommended parameters as a result of
theoretical studies of the machine for cleaning cotton from small and large contaminants.

The characteristics of the modernized cleaning unit according to the proposed technology

were considered [3,4].
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2. Materials and methods

The essence of the design lies in the fact that a combined cotton cleaner containing a cotton
cleaner from small litter peg drums and a mesh under them alternating with them a cotton cleaner
from large litter containing serrated drums and with a grate under them and a fixed brush, while the
diameters of the pegs of each subsequent drum by 10% more than the diameters of the pins of the
previous drum, the grates of the coarse litter cleaner are made multifaceted, and the grates of the first
coarse cleaning zone are made hexagonal, the second zone are seven-sided and the third zone are
octagonal. At the beginning of cleaning, the raw cotton will be less loosened, and therefore it is
important to effectively open the cotton by making the first drum with the smallest diameter. In the
final cleaning zone, the cotton will be more loosened, and therefore, for its efficient transportation,
the diameter of the drum pegs is made the largest. Accordingly, in the first zone of cleaning cotton
from large litter, the grates are made hexagonal, allowing the loosening of cotton into individual bats,
and in the third zone, the grates are made octahedral. At the same time, the deceleration of the cotton
flyers is reduced to the maximum when they interact with the octagonal grate. The combined cotton
cleaner allows efficient separation of litter, while small and large litter impurities are discharged
separately through the appropriate screw conveyors.

Typically, experimental or theoretical research consists of determining the optimal values of
the parameters that affect the process under study. Therefore, it is important to study the process in
depth and make the right choice of influencing parameters.

In experimental studies, often important characteristics of technological processes consist of
random quantities, the distribution of which is close to the normal law. Therefore, in order to reduce
the number of experimental studies, it is advisable to use the method of mathematical planning of
experiments [5,6].

The experiments were carried out in one section of the modernized ginning unit for cleaning
zones of small and large contaminants [7].

Based on the above, we select the following incoming factors when conducting full-factor
experiments to study the process under study: X1 — work productivity; Xz - diameter of pegs mm; Xa

— the number of sides of the grates.

Table 1. The values of the selected unwanted factors are given.

Factor name Coded icon The real value of the factor Factor change
-1 0 +1 interval
Work productivity X1 6000 6500 7000 500
The diameter of the pegs X 8 10 12 2
The number of sides of the grates X3 6 7 8 1
(7]
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Using the existing methodology, the following regression equation was generated [7-10].

Y =82,6375+2,9x, —9,035x, + 0,70125x, + 0,00625x%,X, —

1
—0,01875x,X, — 0,06875X,X, @)

The mathematical calculation of the conformity of the obtained equation (1) showed that the
model is in good agreement with the experimental results. The essence of the regression coefficients
in the models characterizes the contribution of the factor to the value of the output parameter of the
corresponding factor in the transition from the base level to the bottom or top. The larger the
regression coefficient, the higher the efficiency of this factor, i.e., the stronger the effect of the factor
on the output parameter. Thus, the regression coefficients are sorted by value in the models due to
the effect of factors.

Let us consider the effect of the incoming factors on the factor under study, i.e., on the cleaning
efficiency. The analysis of the regression equations shows the main effects on the cleaning efficiency:
Work productivity (x1), Peg diameter (x2), Number of grates edges (x3) and the interaction of factors
(r1xs, x2x3, x1x2 x3). TO investigate this connection, a numerical calculation of the curve at different
values of the key factors according to the regression equation was performed.

After processing, the calculation results were presented in the form of graphs for raw cotton.
(Figure 1) the purification efficiency correlation is given, four connection lines my =y (x) are given.
The first connection corresponds to the minimum value of the line, the values in the second and third

intervals, and the fourth to the maximum value of the factors X, and Xs.

3. Results and discussion

In figure 1, the first contact line decreases when the productivity increases from 6000 kg / h
to 7000 kg / h, i.e., when the base factor changes x> = 8 mm, x3= 6, from 87.99% to 71.35%, and at
the maximum value, i.e., at xo= 12 mm, x3= 8, it decreased from 93.82% to 77.12%. On the second
and third connecting lines, it decreased from 89.94% to 73.28% and from 91.86% to 75.19%,
respectively.

Figure 2 shows the effect of peg diameter on cleaning efficiency. When the curve diameter of
the piles decreases from 12 mm to 8 mm, the cleaning efficiency on the first contact line decreases
from 95.32% to 87.99% at the minimum values of the main factors x; = 6000 kg /h, x3 = 6, and at the
maximum value, i.e. x1 = 7000 kg / h, decreased from 77.12% to 70.05% at x3 = 12. On the second
and third curves, it decreased from 83.22% to 76.06% and from 89.22% to 81.98%, respectively.
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Figure 1. Impact of work
productivity on cleaning
efficiency.
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Figure 2. Influence of pegs
diameter on cleaning efficiency.
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Figure 3. The effect of the number
of grate edges on the cleaning
efficiency.

Figure 3 shows the effect of the number of grates edges on the cleaning efficiency. The
resulting curves are characterized by a change in the downward regularity of the cleaning efficiency
depending on the data of x; and x> when the number of grate edges increases from 6 to 8: x1 = 6000
kg / h; at x3 = 6 edges, the cleaning efficiency decreases from 86.4% to 74.90%, at the second
connection line x1= 6335 kg / h; at x1 = 6.67mm it decreased from 75.98% to 87.09%, in the third and
fourth connecting lines from 88.80% to 77.04%, and from 90.25% to 78.12%.
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All the parameters mentioned above and their ratio affect the cleaning efficiency. The

parameters of the incoming factors should be selected in such a way that they work to improve the

cleaning efficiency.

4. Conclusion

Analysis of the results obtained in a full-factor experiment allows us to recommend the

following values of the selected key factors:

[1]

work productivity - 7000 kg / hour;

diameter of pegs - 8 mm;

the number of sides of the grates at the given values of the factors, the cleaning efficiency was
ensured to be higher than 90.25%.
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AnnoTtanus. KauecTBO TEKCTUIBHBIX TKaHEH OIEHMBAIOT MO (PU3UKO-MEXaHUYECKUM, MTOTPEOUTEIECKUM H
TUTHEHUYECKUM CBOMCTBaM. [IpOYHOCTh TKAHU TAKXKE XapaKTEPU3yETCs ee CTOMKOCThIO K MCTUpaHuio. B cBoro
o4epcClib, JaHHas CTOMKOCTh B BO3OYXOIIPOHUIIAEMOCTE TKaHU 3aBUCAT OT MHOTHX Ba>KHBIX Q)aKTOpOB, TaKHUX
KaK IMPOYHOCTHb IPAXKHU, BUJ BOJIOKHA, COCTaB IIPsKU U €€ JIMHEHHAas IINIOTHOCTbD, IIJIOTHOCTH U TOJIONIMHA TKaHH,
TOJIIIMHA TKaHU W TaK Oajieec. COHpOTI/IBHeHI/Ie HUCTHUPAHUIO U BO3AYXONPOHHUIIAEMOCTh TKaHWM BO MHOI'OM
3aBUCAT OT €€ CTPYKTYPHBIX XapaKTEPUCTHK, TO €eCTh CTEIIEHN U3TH0a U TUIOTHOCTA OCHOBHOW W M3HAHOYHOMH
HHUTEH. DTa CTENeHb N3ruba onpenesieTCs IIOMA b0 TON I MHOM YaCTH W3ACIHS U N3HAHOYHON HUTH. JTa
TUIOIIA/Ib SIBIISIETCSI OTMIOPHOW IOBEPXHOCTHIO TKAaHW. B cTaThe BBIMOJIHEHO CpPaBHEHHE Ka4eCTBEHHBIX
mokasareleil copoueuHbIX TKaHel ¢ capikeBbIM meperuiereHneM u3 100% nommaduproro BonokHa u 100%
XJIOMTYaTOOYMaKHBIX COPOYCUHBIX TKaHEH ¢ Cap KEBBIM MEPEIUIETCHNEM, a TAKXKE ITOKa3aHO N3MEHEHU e TAKUX
WX CBOWCTB, KaK BO3lyXOIPOHHIIAEMOCTh, HECMHHAEMOCTb, YCTOHYNBOCTh K HCTHPAHHUIO.

KiroueBble cjioBa: IOJIHACTEP, BOJIOKHO, Capyka, COpOUEYHAs TKaHb, IOKA3aTelb KayecTBa, CBOWCTBO,
TPEHUE, CHHTETHKA, XJIOIOK, JUHEHHAS INIOTHOCTD, TPOYHOCTD
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Abstract. The quality of textile fabrics is evaluated by physical, mechanical, consumer and hygienic
properties. The durability of a fabric is also characterized by its resistance to abrasion. In turn, this durability
and breathability of the fabric depends on many important factors, such as the strength of the yarn, the type of
fiber, the composition of the yarn and its linear density, the density and thickness of the fabric, the thickness
of the fabric, and so on. The abrasion resistance and breathability of a fabric largely depend on its structural
characteristics, i.e., the degree of bending and the density of the warp and purl threads. This degree of bending
is determined by the area of one or another part of the product and the purl thread. This area is the reference
surface of the tissue. In this article, a comparison of the quality indicators of shirt fabrics with twill weave
from 100% polyester fiber and 100% cotton shirt fabrics with twill weave, as well as changes in their properties
of breathability, wrinkle resistance, abrasion resistance, was studied.

Keywords: polyester, fiber, twill, shirt, quality indicator, property, friction, synthetic, cotton, linear density,
strength

1. Introduction

The implementation of radical changes in the economy of the country, the gradual transition
of the republic's economy from raw materials to the production of competitive products, the expansion
of the country's export potential, has set new tasks for each sector of production. In particular, the
development of the textile industry, the provision of our people with high-quality, beautiful-looking
textile fabrics is one of the important tasks facing the industry. The goal is to increase the volume of
textile production in the country, to meet the needs of the population in yarn and textiles, to create
new types of fabrics to expand production, to introduce advanced technologies leading to the

development of the textile industry, to create new designs for fabrics and clothing. , conducting
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research in the field of materials science, the use of innovations, training of specialists and experts
[1].

The quality of textile fabrics is assessed by the physical-mechanical, consumer and hygienic
properties of the fabric. The strength of the fabric is also its resistance to abrasion and abrasion. In
turn, the corrosion resistance and air permeability of the fabric depend on many important factors,
such as the strength of the yarn, the type of fiber, the composition of the yarn and its linear density,
the density of the fabric on the body and back, the thickness of the fabric, the base surface and so on.
The abrasion resistance and air permeability of the fabric depend on its structural characteristics, ie
the degree of bending and density of the body and back yarns. This degree of bending is determined
by the area of a particular part of the body and the back yarn that can be approached by any surface,
and this area is the supporting surface of the fabric. The flattening of the base surface opens the
porosity between the joints of the body and the back threads and creates conditions for the passage of
air. Therefore, in the production of fabrics for shirts, attention should be paid to the evaluation of its
surface [2].

The production of a wide range of fabrics is one of the most pressing issues in the textile
industry today, so the requirements for the industry are growing. Manufactured fabrics must meet
hygienic, physico-mechanical, aesthetic and economic requirements. The properties of different types
of woven fabrics depend on the properties, structure and finishing properties of the fibers and yarns
that make them up. For the rational use of fabrics and the production of a wide range of high-quality
shirts, it is important to know their fiber composition, structural parameters and properties. One of
the important tasks in this regard is to carry out targeted research, including scientific research in the
following areas: development of effective technology to eliminate unevenness before the formation
of cotton fibers; preparation of yarns with reduced unevenness for fabric production and development
of methods for designing shirts of different compositions. The above-mentioned scientific research
explains the relevance of this work [3].

Such fabrics have a constant serviceability, ie durability plays an important role in their
performance. A complex (common) feature that determines their durability during operation is their

resistance to decay.
2. Materials and methods

The service life of the fabric can be achieved by changing its base surface, including by
avoiding excessive investment. In order to achieve the sustainability of products, it is necessary to
conduct maximum research in any conditions. Their optimization should be done taking into account
the period of obsolescence in terms of improvement. Durability depends, in particular, on the

composition and structure of the raw yarn, on the fabric being woven, and on the decoration.
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However, in almost all cases, the conditional diameter of the yarn, the density of the fabric on the
body and back, the surface of the base, the phase of the structure play a special role in achieving
stability. At present, the requirements for the physical stability of fabrics, especially in the case of
their structure, are relevant. The service life of the fabric can be achieved by changing its base surface,
including by avoiding over-allocation. A number of scientists have studied the effect of the structure
of cotton yarns on their abrasion resistance, and found that the effect of weaving on durability is
mainly due to changes in waveforms, especially the radius of curvature of the yarn on the fabric
surface. The bending radius increases with the elongation of the coatings, resulting in an increase in
the amount of fibers that are prone to corrosion and, consequently, in the amount of yarn consumed
[4].

The main characteristics of textile fabrics are air permeability, non-shrinkage, abrasion
resistance. The ability of textiles to transmit air, water, gas, steam, dust, smoke, and radioactive rays
is permeability.

Air permeability is the ability of a sample to conduct air by itself, which is measured by the
air permeability coefficient. The air permeability coefficient is the amount of air that passes through
1 square meter of surface in one second under known conditions of air pressure on both sides of the
sample.

Fabrics bend and wrinkle as a result of bending and compression deformations. Wrinkles and
creases can be removed only by wet ironing. The shrinkage of fabrics depends on their fiber content,
the thickness of the yarn used in their structure, the type of weaving and dyeing, and the density.

Flexibility of fabrics is one of their negative features. It spoils the appearance of the item.
Fabrics that are easily crumpled will wear out quickly because they are more likely to rub in bent and
twisted areas. Non-shrinkage of fabrics is understood as their resistance to shrinkage and their return
to their original state after shrinkage.

The fabrics are rubbed as well as wrinkled. Erosion of fabrics is mainly due to friction. The
abrasion resistance of fabrics depends on their fiber content and surface texture. First of all, the ends
of the fibers protruding from the surface of the fabric are subject to friction. The fibers protruding
from the bends of the threads in the fabric begin to break down.

Some areas of the fiber surface are damaged and the fibers break. The yarns also break as
some fibers or pieces of fiber come out of the yarn. The bends of the threads protruding from the
surface of the fabric are the first to be eroded by friction [5].

The larger the base surface of the fabric, the higher its resistance to abrasion. By strengthening
the base surface of the fabric, its abrasion resistance can be increased. For this purpose, long-coated
wraps (satin, satin), abrasion-resistant fibers (kapron, lavsan) or finishing processes (appreting) are

used.
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The abrasion resistance of knitted fabrics also depends on the amount of base surface. At the
same time, when the yarns that make up the knitwear are rubbed off, the loops on the hoop poles or
rows come out of each other, depending on the weave of the fabric, and the structure of the fabric is
damaged. The breakdown of non-woven fabrics obtained by weaving is also mainly due to friction.
During friction, the fibers in the fabric's fibers do not bond well to each other, leaving the fabric
structure, and the threads that hold the fibers together are rubbed and torn [6].

Friction degradation of fabrics containing short fibers, especially synthetic fibers, usually
begins with the appearance of peeling. In the most exposed areas of the product, soft balls are formed
from tangled fibers. First, the ends of the fibers protrude to the surface of the fabric, then they become
tangled [7].

3. Test results

Research has been carried out to study these characteristics of fabrics, and the air permeability,
non-shrinkage and abrasion resistance of shirt fabrics have been determined using modern equipment.
The test results are shown in table 1.

Table 1. Changes in air permeability, non-shrinkage and abrasion resistance of shirt
fabrics with different fiber content.

Fiber content Harvesting Air permeable, . No . Friction
sm®/ sm?sek wrinkles,%  resistance, cycle

100% synthetic fiber Sarja 55.7 78.7 16900

100% cotton fiber Sarja 53.3 53.3 12600

100% synthetic fiber Sarja 62.1 58.2 12100

Based on the results in table 1, figures 1-2 show graphs of changes in air permeability, non-

shrinkage, and abrasion resistance of garment fabrics with different fiber content.
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Figure 1. Changes in air permeability and non-shrinkage of shirt fabrics.
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Figure 2. Changes in the abrasion resistance of shirt fabrics.
4. Conclusion

Analyzing the results of the research, we can compare the performance of 100% polyester
fiber with a surface density of 136.5 g / m?. 4.4%, non-shrinkage decreased by 32.4%, abrasion
resistance decreased by 25.7%, 100% cotton fiber with a surface density of 142.6 g / m? increased air
permeability by 10.3%, non-shrinkage 26.2%, friction resistance decreased by 28.7%.

The results of the study showed that the abrasion resistance of non-shrink fabrics is higher
than that of other shirts, with a surface density of 136.5 g/ m? made of 100% polyester fiber [8].

As the amount of synthetic fibers in the fabric increases, the degree of toughness and
performance of the fabric increases.

Research has shown that polyester fiber is used in the fabric of shirts, which is higher than the
fabric of shirts made of cotton fiber.

In summary, 100% polyester fiber has a surface density of 136.5 g / m?. It was found that the
air permeability increased from 4.4% to 10.3%, the friction resistance increased from 25.7% to
28.7%, and the non-shrinkage increased from 26.2% to 32.4%.
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Abstract. This article demonstrates the use of natural products, such as cotton stalk powder and laundry
soap, in the processing of sheep's wool grown in Uzbekistan, which soften the sheep's wool and facilitate
its blending with other fibers. At the same time, detailed information is provided that the local sheep
wool fiber belongs to the group of coarse wool fibers, from which it is not suitable for the production of
textile threads of medium linear density. There are scientifically substantiated results on the smoothness
and breaking load of composite yarns in the spinning process, the tendency to elongation violates the
requirements for composite yarns, the production of clothing fabrics. It is noted that the widespread use
of research results in production allows expanding the range, increasing the production of competitive
products and increasing export potential.

Keywords: wool, polyester, cattail fibers, linear density of yarn, blended yarn, yarn breaking load,
elongation at break, coarse wool fibers
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AHHoOTaums. B nanHoOl cTaThe MpOoAEMOHCTPUPOBAHO UCIIOJIH30BAHUE HATYPAJIbHBIX ITPOJIYKTOB, TAKUX
KaK TIOPOIIOK U3 cTeOiel XJIOomKa W XO3IWCTBEHHOE MBUIO, MpHU O00paOOTKE OBEUbeH IIepCTH,
BBIpPAIICHHON B Y30€KHCTaHE, KOTOPHIE CMSTYAIOT OBEUYBIO MIEPCTh M OOJIErJaloT €€ CMENTUBAaHHE C
JIPYTUMHU BOJIOKHAaMHU. [1pu 3TOM NMPHBOAUTCS NOAPOOHAS HHPOPMALIUS O TOM, YTO MECTHOE BOJOKHO
OBEYBCH IMEPCTH OTHOCUTCS K TPYHIE TPyOBIX IIEPCTSHBIX BOJIOKOH, B PE3YJIbTaTe YEro OHO HE
MPUTOIHO JJIsl TTPOU3BOACTBA TEKCTWIILHBIX HUTEN cpeHel JIMHENHOW mioTHOCTH. IMeroTcs HayuyHO
000CHOBaHHBIC PE3YIIBTATHI IO TIIAAKOCTH M pa3phIBHON HATrpy3Ke KOMITO3UITMOHHEBIX HUTEH B IpoIIecce
NPSACHUS, OIHAKO CTPEMJICHME K YIJMHCHHIO HApyIIAIOT TpPeOOBaHHUs, NPEABbABIIEMbIE K
KOMITO3UIIMOHHEIM HHTSM, TIPOM3BOACTBY TKaHEH i onekmel. OTMedaercs, 4YTO IMHPOKOE
NPUMEHEHNE PE3YyJIbTAaTOB HCCIEAOBAaHUS B IIPOM3BOJCTBE MO3BOJISIET PACIIMPUTH ACCOPTUMEHT,
YBEITUYHTH BBITYCK KOHKYPEHTOCIIOCOOHOM MPOAYKIIUH U TMTOBBICHTH SKCIIOPTHBINA MTOTEHITHAIL.

KitoueBble cji0Ba: MepCTh, MOTUACTEP, POrO3HBIE BOJIOKHA, JTMHEHHAS TIOTHOCTH MPSIKH, CMECOBAS
MpsDKa, pa3phIBHAS HATPy3Ka MPsDKH, YIUTHHEHUE TIPH pa3pbiBe, TPYyObIe MEPCTIHBIE BOTOKHA

1. Beenenue

B Mupe ceroans nuaupyrouien sipisercs nepepadoTka TEKCTUIBHOTO ChIPbs, PAaCILIUPSIONIAs
aCCOPTUMEHT KOHKYPEHTOCIIOCOOHON MNpOIYKLMH, NMPUMEHSOLasi HOBbIE METOJbl 00OpabOTKU U
HCIOJIb3YIOLIasi COBPEMEHHbIE TEXHUUECKUE CPECTBA AJIS MOJIyYeHHUs HUTEH pa3iIMyHOIo COCTaBa.
Crnenyer OTMETHTh, 4YTO CHPOC Ha TEKCTWIBHYIO MPOJYKLHUIO pacTeT JeHb OTO AHA. [l
YIOBJIETBOPEHHs 3TOTO CIPOCAa Pa3BUBAETCS HMPOMU3BOJCTBO CHUHTETHYECKMX BOJIOKOH M BBIIIYCK
TOTOBBIX M3JeNni 3 HUX. OHAKO clelyeT UMETh B BUAY, YTO OCHOBHAs 3a/la4a CHELUAINCTOB B
00J1acCTH TEKCTHJIS 3aKIJIIOYAeTCsl B TOM, YTOOBI MCKIIOYMTH CHHXKEHHE TMTHMEHHMUYECKHX CBOMCTB
TKaHEeW NoJ BiIMsHHEM Hcnoib30BaHUs 100% HCKYCCTBEHHBIX BOJIOKOH, KOTOPBIE OKa3bIBaIOT
HEraTUBHOE BJIMSHME Ha 3/I0pOBBE uesoBeka [1].

[TosToMy ucHonb30BaHHE OOJIBIIOTO KOJIMYECTBA HATYpPAJIbHBIX BOJOKOH MU HEOOJBILIOTO
KOJIMYECTBA CHHTETUYECKHUX BOJIOKOH SIBJISIETCSI OCHOBHOM IEJbIO MpoJielaHHOM paboThl. [1o qaHHBIM
I'ockomcraTa Pecniyonmuku Y30ekuctan B 2021 rogy ob1iee morojioBbe oBell U ko3 gocturio 22 121

870 ronos. Ilony4aror exenHeBHO He MeHee 21 120 ToHH mepcTH 3THX K03 U 0Bell. OCHOBHYIO YacTh
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LIEPCTH, NOJYyYaeMOW B CTpaHe, MOJIY4aroT OT OBELl KapaKyJbCKUX U XUCAPCKUX 1Opo. OBLbI 3TOM
MOPOJIbI HIMPOKO pacHpoCTpaHeHbl B Y30ekucrane. OBer cTpUryT BeCHOU M oceHbto. Korja 3uma
XOJIOJIHAsl, TO IIEPCTb, COCTPHIKEHHAs BECHOM, COJEPKUT MHOTO TOHKUX BOJIOKOH. Illepctsb
KapakyJIbCKUX OBELl Ipy0as M HCHOJIb3yeTCs [UIsl U3rOTOBJIEHUS HETKaHbIX MarepuaioB. ['pyboe
LIEPCTAHOE CBhIPbE HENPUTOJHO JUIsl MHPSACHHUS B TEKCTHIBHOW HpoMbliieHHOCTH. [loatomy
CO3JaHME TEXHOJIOTUU MPSDKH, NPUMEHSEMON B TKAalKOM IMPOU3BOJACTBE, C HCIOJIb30BAaHUEM
CMSTYAIONUX CPEACTB Tpu 00paboTke TrpyOOH MIepCTH IMO3BOJSET JOOUTHCS OMPEACIICHHBIX

pe3ynbTaToB [2].

2. MarepuaJjibl 1 METOAbI
B HpOH?;BOJICTBCHHOfI MNPAKTUKEC W B HAYYHLIX HCCIICAOBAHUAX IIMUPOKO IMPUMCHAIOTCA
Pa3pPbIBHBIC XAPAKTCPUCTUKHU MCXAHUYCCKHUX CBOMCTB BOJIOKOH, HUTEH U TEKCTHILHBIX TKaHeﬁ,
MOJTy4aeMble TIPU OTHOKPATHOM PACTSKEHUH U pasphiBe 00pasiia.
OnpeneneHo KOJMYECTBO CBOJHBIX BBIOOPOUHBIX XApPAKTEPUCTUK IPU MaJiOM YHCIe

u3mepenuii (N<50).

— n
Br160podHOE cpejHee onpeaersitor mo gopmyre X = Z X /n
i=1
rae, N - 4ucio wu3MepeHuil (00beM BBIOOPKH); Xi — OTACIbHBIC PE3YyNbTaThl H3MepeHuid; X
XapaKTepU3yeT UTOTOBBIN PE3yJIbTAT UCIIBITAHUH.

Cpez[Hee KBaApaTH4YCCKOC OTKIIOHCHHUE IIOACYUTBIBAKOT 110 (bOpMy.]'Ie

n

S=+]3(%-x?/(n-1)

i=1

Kosddunuent papuarnuu onpeaensior no popmyrne S =100S/x [2].

KauecTBO NpsKM, CMELIAHHOM C IIEPCThIO M JPYTUMM BOJOKHAMM, IIOJNY4aeMbIMH B
TEKCTUIBLHON MPOMBIIIIEHHOCTH, 3aBHCHT OT TOHKOCTHM M JUIMHBI IIEPCTSHOTO BOJOKHA. B
3aBUCHMOCTH OT TOJIIMIMHBI M CTPYKTYphI IIEPCTSAHBIE BOJOKHA MOAPA3ZEIAIOTCA Ha ClEAyIOLIne
BHJIBI: TyXOBBIE, IPOMEKYTOUHBIE BOJIOKHA, TPyOOIIEpPCTHEIE, MEPTBHIE BOJIOKHA.

[Tyx — 3TO TOHKOE CKPY4EHHOE BOJIOKHO, 0Opa3ylolleecs Ha OCHOBE ILEPCTAHOTO MOKPOBA
TOHKOPYHHBIX OBEI| U MOJy4eHHOE ¢ MAaKyIIKH IPyOOLIEpCTHBIX OBell. [IpoMexkyTOUYHbIE BOJIOKHA
3aHMMAIOT IIPOMEKYTOUHOE TI0JI0KEHHE MEXKTY ITyXOM M IpyObIM BOJIOCOM. Bech ImepcTsaHOi MOKPOB
IIOMECHBIX OBEL[ COCTOUT M3 ITUX IIPOMEKYTOUYHBIX BOJOKOH.

['pyOblit BOJIOC IpeCTaBIsAeT co00ii 60J1ee TONCTOE BOIOKHO, YEM ILEPCTh, M OYTH HE

CKPYYHBAETCsI, 3TO NOIYyrpyoOas mepcts [3].
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B 3aBHCHMOCTH OT TOHKOCTHU MCPCTAHBIC BOJIOKHA ACIIATCA Ha CICOAYIOIINC 4 TPYIIIBI:

e Tonkas mepcTh (TONIIMHON A0 25 MKM) — U3 ITyXOBBIX BOJIOKOH.

e [lonyroHkas mepcTsb (TOMMMHA OT 25 10 43 MKM) - COCTOUT U3 IIYXOBBIX U IPOMEKYTOUHBIX
BOJIOKOH.

e Jlomyrpy0Gast mepcTs — 3TO Pa3HOBHIHOCTb MMEET HECKOJIBKO rpynn. OHa MMeeT pa3Hylo
cpenntoro TonmuHy (34—40 MkM). BOJOKHO COCTOUT M3 MHOTHX BHJIOB MYIIMCTBIX U TPYOBIX
BOJIOKOH U CTPHIKETCSI /1B pa3a B roJl BECHON U OCEHBIO.

e [I'pybas mepcth (Tomme 40 MKM) - COCTOUT U3 BCEX BO3ZMOYKHBIX BOJIOKOH.

Pa3Hble BHIIBI LIEPCTAHBIX BOJOKOH OTJIMYAIOTCS JAPYr OT Jpyra BHEIIHMM BHUAOM U
TEXHOJOrM4ecKuMH cBoiicTBamu. lllepcTh CONEPKUT cCleAyrole BOJIOKHA: Med (WIepCTh),
MIPOMEXYTOUYHOE BOJIOKHO, TUBUT, MEPTBOE BOJIOKHO, CYX0€ BOJIOKHO, IIOKPOBHOE BOJIOKHO.

Bonokna mnpezacraBnsitor coboii HauOosiee JUIMHHBIE U OTHOCUTENBHO TOJICTHIE, MEHEe
CKpYy4YeHHbIE BOJIOKHa AnuHON 20 cMm u 6osee u aquamerpoM 75 MkM. OHM 00pa3yroT BEpXHUU cloit
HIEPCTAHON MOJKIAIKU, KOTOPBIM pasnensercs Ha MeHee CKPYYEHHbIE WM BOJIHHUCTBIE YacTH.
BosokHa cOCTOSAT W3 Tpex CJO0€B: KIETOK KYTHKYNbI, CIIOS KOXH M CEpALEBUHHOIO CJOS.
Yenryityatelii paziuyarorcst mo (Gopme W pa3Mepy M pPaclojiaraloTCs B HECKOJBKO PSIOB BIIOJb
MOBEPXHOCTH TMOMEPEYHOr0 CeYeHUs BOJIOKHA. CepIIeBUHHBINA CIION MMEET MEPEMEHHbBI TUaMETP
10 BCEH JUIMHE MEYEBUIAHBIX BOJIOKOH. DparMeHTanust poroBoro ciosi CBUAECTEIBbCTBYET O TOM, YTO
YKUBOTHBIE TIOXYJIEIHN B PE3YJIbTaTE€ HEJOCAAHMS.

KopHeBble BOJIOKHA pacnoJiaratoTcsi UHAMBHUIYAJIbHO B KOXKYPE KOPHS, KOPHEBBIE JIYKOBHUIIbI
pacrnojiaratlorcsi ri1yooko U JOXOJISAT J0 CaMbIX HIKHHX CJIO€B KOXHIbL. 110 Mepe ymeHbIIeHUS
JaMeTpa BOJIOKHHCTBIX BOJIOKOH MX CBOMCTBA yNy4dIIAKOTCs. Y OBEll, NPUHAMIECKANMX K Pa3HbIM
TUIaM IIEePCTH, Ka4eCTBO MIEPCTSHBIX BOJIOKOH HEOJMHAKOBO. Y OBell TpyOOro Tuia Med HMMeeT
00JIbIIOE KOJMYECTBO JUAMETPOB UM JUTMH. Y OBEIl TOIIETO TUIIA KJIEIIeBOE BOJOKHO 3HAUUTEIHHO
KOpOY€e, TOHBIIE U MEHEe MHOTOYHCIIEHHO. Y Tpy0OTro WM HErpyooro Tuma OBell JUIMHA U TYCTOTa
HIEPCTU 3aHUMAIOT IPOMEKYTOUHOE ToJIoKeHue. [lepexoqHblii (pOMEKyTOUYHBIH ) BOJIOC - BOJIOKHO,
CpeHee MEXKIY OCThIO M IyXOM, TOJIE IIyXa, HO TOHbIIE OCTH. TOJIIMHA MEPEXONHBIX BOJIOKOH
kosebsercst ot 30 1o 50-52 Mk. J[mMHA mepexoTHOro Bosioca Majio OTJIMYAeTCsl OT JUTMHHOTO ITyXa.
IToaTOMy MX TpyZIHO MHOT 1A Pa3In4UTh. J[JIMHA 1 TMaMeTp NPOMEKYTOUYHOTO BOJIOKHA MEHBIIIE, YEM
y MEYEBHJIHOTO BOJIOKHA, U OO0JIbIlIE, YeM Y TUBUTOBOIO BOJIOKHA. MIHOT1a €ro TpyJHO OTIUYUTH OT
CaMbIX TOHKHUX M CAMBIX KOPOTKHX BOJOKHUCTHIX ()parMEHTOB MIJIU OT CAMBIX JJIMHHBIX U CaMbIX
TOJICTBIX BOJIOKOH THBHTA. [10 CBOeMy BHYTpEHHEMY CTPOCHHUIO TPOMEKYTOUHOE BOJIOKHO OJIU3KO K

TUBUTY. YacTo oH B006H_IC HC UMCECT CCPALCBHUHHOIO CJI0 WJINW €0 3HAUYUTCIIBHO MCHBIIC, YEM Y
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BOJIOKOH Kiema. CepaineBuHa IPOMEKYTOYHOTO BOJIOKHA HMEET MOJIYpacUICIUIEHHBI BHJI.
BHemnuil BUA U CBOMCTBA MPOMEXYTOUHBIX LIEPCTAHBIX BOJOKOH B TAKOM CMELIAaHHOM XapakTepe
3aTPyOHSIOT HX TOYHOE paszaudeHue. [IpoMexyroyHoe UHIEpCTSAHOE BOJOKHO TEXHUYECKU
IIPEBOCXO/IUT IIEPCTh U YCTYNAET TUBUTY [4].

Bonoxno musum — camoe KOpOTKOE 1 TOHKOE (MSITKO€) IEPCTAHOE BOJIOKHO. BOJIOKHO TUBUT
MOXET UMETh JJIUHY 7 cM, nuaMmerp 25 MkM, a HekoTopbie 70 30 MkM. TUBUT BOJHHUCTBHIN WK
KypuaBblii, 00pa3yroImuii HKHUN clloi mepcTu. BoJIOKHO TUBUT OYEHB XOPOILIO MPSIIETCS U BBICOKO
LEHUTCS.

Mépmeoe 6010KkHO COCTOUT W3 MPSAMOJIMHEMHOrO M JIOMKOIO INIAXXHOTO BOJIOKHA C
OTpULIATENIbHBIMM TEXHOJOTUYECKUMHU cBoiicTBamu. He mnoaxoauT s NOpsHKd U TKaHU.
TexHonornueckass 0COOEHHOCTb B TOM, 4YTO JIOMaeTcss MpH CrUOAHUU U TPHU BBITATUBAHUU.
[IpouHocTh Ha pacTsHkeHHE He BbICOKas. MepTBOe BOJIOKHO HMMeEET TYCKJIBbIH OJECK M IUIOXO
okpamuBaercs. Hamuure MepTBBIX BOJIOKOH B IIEPCTH CHUXKAET €€ IIeHHOCTh. Hemb3s nomyckars,
9TOOBI y IJIEMEHHBIX 0apaHOB ObUIO MEPTBOE BOJIOKHO, TaK KaK OHO TEpPEeAaeTCsl U3 MOKOJEHHUS B
MOKOoJIeHHEe U oOyciaBiuBaeT (popMmy 3aBUTKOB B LIepcTH Oyaymux nokojeHuil. Cyxoe BOJOKHO
SIBJISIETCS. CaMbIM JUIMHHBIM M HE MMEET Macja Ha KOoHUax. [103ToMy mOBEpXHOCTH IIEPCTSHBIX
BOJIOKOH OYE€Hb IIEpOXOBATAsI M JIOMKas. TEXHOJOTMYECKH CyXO€ BOJIOKHO 3aHMMAaeT
MIPOMEXKYTOUYHOE IIOJOKEHHE MEXKIYy BOJOKHOM M MEPTBBIM BOJIOKHOM. PacmienyieHue cyxux
BOJIOKOH B IIEPCTU CHUXKAET €€ LIEHHOCTbh, a HAJIMUKE CYXUX BOJIOKOH OT IJIEMEHHBIX OapaHOB J1aeT
M3MEHEHHE 3aBUTKOB B BOJIOKHE B XBOCTE, O€Jjpax U IPYrHX YacTAX CIEIYIOIIEro MOKOJICHHUS.

Ilokposnoe 6onokHo (JIbIcasi IEPCTh) paCTET TOJIBKO HA MOPJE, HOraX, MKpaxX U OpIOIIKE OBELl.
OHu KOpOTKHE, TBepAble U oueHb Onectsmue. [lo TonmmHe M CTPYKType OJNM30K K BOJIOKHY,
COXpaHss LIBET U OJiecK Oapalika npu poxkaACHUU.

Ilecuea — 310 BOJIOKHO, COAEPIKALIEECs B LIEPCTIHOM MOKPOBE TOHKOPYHHBIX SITHAT. Takue
BOJIOKHA OY€Hb JIJIMHHBIE, TOJICTBIE U MaJI0 MOPIUMHHUCTBIE. B mepBble Helenu WM MEepPBbIA Mecsll
KU3HU SITHEHKA TaKhe BOJIOKHA OyIyT UMETh TaKOM K€ BUJ, KaK 1 HOpMaJibHbIe BOJIOKHA THBUTA.

Jlis mosiydeHUs KadyeCTBEHHOTO WIEPCTSHOTO BOJOKHA B Y30€KHCTaHEe HeoO0X0IuMO
YUUTBIBaTh OOIIME MapaMeTpbl LIEPCTSHOTO ChIpbs. I 3TOro HEOOXOJMMO COBEPIIEHCTBOBATh
MIOPOAY, JAIOIIYI0 KaUECTBEHHYIO LIEPCTh, KOPMUTH OBELl Pa3/elbHO B 3aBUCUMOCTH OT IOPOJBI U
IIPOBOJUTH CBOEBPEMEHHYIO CTPHWKKY. MccnenoBaHus TOKasald, YTO COCTOSIHME ITUTAHHUSA
NAcTOMIIHBIX OBEI] HAPSAMYIO CBSA3aHO C MPOU3BOAUTENIBHOCTHIO epcT. CBOEBPEMEHHAs CTPUKKA
LIEPCTU OBELl NO3BOJIMT BBIPACTUTh KauyeCTBEHHOE chipbe. Hampumep, mepuon pas3zienku BOJOKHA
KapaKyJIbCKOW IOpOJbl OBELl NMPUXOJUTCS HAa BECEHHHME M OCEHHHE Mecsubl. [Ipu 3aTsaruBanun
IeproJa CTPUKKN yBEIMYEHHE NMPUMECEN U MycOpa B IIEPCTH, KOTOPbIE TPYJHO HCIOIb30BaTh B

MOCICAYIOIMIUX MPpOoHeCCax, CHUKXACT KAaYCCTBO MECPCTU B TECXHOJIOTHYCCKUX IMPOLECCax. 3aI[ep>I<Ka
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Mepuoaa CTPUKKU MPUBOTUT K YBEJIMUYCHUIO IMPUMECEH B MIEPCTSHBIX BOJIOKHAX M TOBBILICHUIO
YPOBHSI JKHpa.

KadecTBo miepcTssHOr0 BOJIOKHA OMPEAETSETCS €ro TOHKOCThIO M JJIMHOM BOJIOKHA. Jliis
KOHTPOJISI Ka4eCTBA MIEPCTH U OMPEIEICHUS €€ MEXaHUYECKUX CBOMCTB MPHU MPUEMKE HIEPCTIHOE
JIO’)Ke OCMATPHUBAIOT PYYHBIM TOQPHPOBAHWEM, a 3aT€M BO3BPAIIAIOT B HCXOJHOE COCTOSHUE.
KauectBennasi o0paboTka BakHa B JaHHOM Tipoliecce. BiaxkHOCTh MIEepCTH TOJDKHA OBITH B OJHHUX
mepcTsaHbIX BoJokHax 10-18%, B npyrux 8-16%, a cymika rmocie o0paboTKH JOKHA TPOU3BOAUTHCS
npu temieparype 90-100°C. BaxxHO cOpTHPOBaTh LIEPCTIHOE ChIPbE U KIACCU(PUIIMPOBATH BOJOKHA
B K101 mapTuu. CMemMnBaHuE pa3HbIX BUJIOB MIEPCTIHBIX BOJIOKOH OTPUIIATEIHHO CKa3bIBAETCS HA
kaudectBe uznenus. [loaTomy He06X0MMO MTPaBUILHO OPTaHU30BATh IIPOLIECC MPSICHUS U PA3ICIIUTh
Ha KYCKH HE TOJIBKO HMIEPCTSIHOE ChIPhE, HO M caMoe Ipy00€ BOJIOKHO U HIEPCTh.

CormacHo oTpaciieBod KiaccH(pUKanuyd, MIEPCTh B 3aBUCUMOCTH OT €€ TOHKOCTH
nopasaensercs Ha 13 kimaccos (Tabnuma 1). B Mupe cymiectByeT 3 pa3Hbix criocoba KiracCupHKaInm
mepctu. Meton bpandopaa mnpeaHazHaueH sl ompenenieHUs KIacCH(UKAIMOHHOTO psija
kpynHocTH. 1o 3To# Kiaccudukauy mepeTb MOXKHO pa3/ieuTh Ha 14 Ki1accoB B 3aBUCUMOCTH OT
ToHKOCTH 28, 32, 36, 40, 44, 46, 50, 56, 58, 60, 64, 70, 80, 90 mxm. IIpu >TOM HE YUYHTHIBAIOTCS
JIpYrue CBOMCTBA IIEPCTIHOTO BOJIOKHA. B 3aBUCMMOCTH OT €ro NPUMEHEHUS B METOJIE
knaccudukanuu bpeadopaa MokHO KiaccU(PHUIIUPOBATH TOJBKO OJHY U TY € BOJIOKHHCTYIO
mepcTh, T. €. TOHKYIO M TOJYTOHKYIO WM MpsaeHyro mepcTb. Merton bpendopna Hemwss
HCIIOJIh30BaTh JIs KJacCU(UKAIIMU CMEIIaHHOW U TPYOOM MIepCTH.

B I'epmanun A30BCKMM METOOM OIPEACICHHS TOHKOCTH IIEPCTH OMPEACIISIOT KOJTUYECTBO
npsiaeit BosiokHa Ha 1 cM. Ilo aToit kinaccudukanum mepcts aenutcs Ha 10 kinaccoB oT A 1o F, u ati
KJ1acchl UMEIOT OT 3 10 11 mpsamelt (KoJM4ecTBO BOJH) HA 1 CM JUTMHBI IIEPCTH, a TOJIIMHA MOYKET

KoJiebaThes oT 18 MmukpomeTpoB 10 60 MUKpomMeTpoB [5,6].

Ta6auna 1. TomyHa MEPCTH MO TPOMBIIIICHHON Ki1acCU(DHUKaIUN.

Ne Kiacc Tonmuna Kitacc Tommuna

HIEPCTSHOTO BOJIOKHA, HIEPCTSHOTO BOJIOKHA,
MHUKPOMETP (MKM) MHUKPOMETP (MKM)
1 32 55,1-67 8 56 27,1-29,0
2 35 43,1-55,0 9 58 25,1-27,0
3 42 40,1-43,0 10 60 23,1-25,0
4 44 37,1-40,0 11 64 20,1-23,0
5 46 34,1-37,0 12 70 18,1-20,0
6 48 31,1-34,0 13 80 16,1-18,0
7 50 29,1-31,0 14 - -

ITo knaccudpukarmuu ['apTMana miepcTsHoe BOJIOKHO aenutcss Ha 9 kmaccoB. [lo aToit

KJ'IE[CCI/I(bI/IKaL[I/II/I KOJIMYCCTBO 3aBUTKOB IICPCTH HaA 1 cMm JJIMHBI MOXKCET ObITH OT 4 0 13 u MCHCEC,

93

—
| —



Cospemennbie unnosayuu, cucmemvl u mexwonozuu, 2022, 2(1)

TonmuHa oT 12-16 Mxm 110 37 MM 1 6ostee. B uccnenoBarenbckoit paboTe ObUT MPUTOTOBJIECH HOBBIN
KOMIIO3UIIMOHHBIM COCTaB € MCIIOJIb30BAaHUEM KapaKyJIeBOH IepcTH BTOPOro copra. [y nomydeHus
00pa31oB cMecH BOJIOKHA MIEPCTH OYHUIIAIN OT 3arpsA3HEHUI M MOJBEprajy MPOLEcCY MPOMBIBKH.
[Topomok u3 crediell XJIOmKa W CMSTYUTENb WCIOIBb30BATM U CMSTYCHUS MPOMBITBHIX TPYOBIX
IIEPCTSHBIX BOJOKOH W MPOMYCKAIM 4Yepe3 CyMIMIbHBINA Oapaban. Cmech m3rotoBieHa u3 33%
KapakyJeBOro MIEPCTSIHOTO BOJOKHA, 33% mommddupHOro BosiokHa M 33% pOTrO3HOTO BOJIOKHA.
TecroBbie HuTH Ne 17 u 20 Obun cripsiieHbl Ha obopymoBanuu (Gupmbl «Rieter» na Byxapckom
NPEINPUATHH U cenbiX. DHU3MKO-MEXaHHYECKHEe CBOMCTBA BOJOKOH M HUTEH INPHUBEICHBI B

Tabnuue 2.

3. Pe3yabTarhl U 00CYKICHUSA
[lo xnmaccupukanumu I'apTmana miepcTssHOE BOJIOKHO Jenutcs Ha 9 kiaccoB. [lo aToi
KJaccu(puKauu KOJWYECTBO 3aBUTKOB MIEPCTH UTMHOW 1 cM MoxkeT ObiTh OT 4 10 13 u MmeHee,
TonmuHa oT 12-16 MkM 110 37 MKM H OoJiee.
Crnpoc Ha CMECOBBIE HHTH Ha MHPOBOM DPBIHKE PACTET JACHBb OTO JHSI. JTO MOOYKIAeT K
CO3/ITaHHUI0O HOBOTO AaCCOPTHMEHTa KOMITO3WIIMOHHBIX H3ACIHNA, a TakkKe K pa3paboTKe HOBBIX

KOMIIO3MIIHOHHBIX M3JIETHI /IS TIOBBIIICHHS TPOYHOCTH HUTEH B TKAIKOW MPOMBINIIIEHHOCTH [7].

Taoauua 2. Pu3nuko-MexaHN4YeCKUe CBOMCTBA BOJIOKOH U HUTEN.

BapuanTel npsoxu

No HanmenoBanuu 1-BapuaHT 2-BapHaHT

1 CocraB npspKu 100% 33% 33% 33%
XJIOMOK  mepcTh(rpybas)  moamsbup cattail

2 JliuHa BOJOKHA, MM 32 35 35 20-27

3 JIuHelHasa mWI0THOCTh - 0,66 - -

BOJIOKHA, MTEKC
4 OtHocHTeNbHAs MPOYHOCTD - 12 - -
Sn/mtex
5 OrtHocuTenbHOE y/UIMHEHNE - 35 - -
npu paspsise, %
6 JluHeliHas MIIOTHOCTH 20 20

MIOJTY9EHHOH MPSDKH, TEKC

7  Pa3pbiBHas Harpy3Kka HUTH, - -
cH

8  YinuHeHue npsKu MpH
paspsise, %

B wuccaenoarenbckoit pa60Te OBLI IMPUTOTOBJICH HOBBIM KOMIIO3UIITHUOHHBIM COCTaB C
HCIIOJIb30BAHHEM KapaKYHCBOﬁ mepCTr BTOPOIro CopTa. I[JBI MOJIYUYCHUSA 06p3.3LIOB CMCCH BOJIOKHAa
mepCTh OYUIIAIA OT 3anH3HCHI/II71 U TToABCPraJiv MpouecCy NpOMBIBKH. HOpOIJ_IOK u3 crebel XI01Ka

U CMATYUTCIIb HCIOJIb30BAJIM I CMATYCHUST TPOMBITBIX TPY6LIX ICPCTAHBIX BOJIOKOH H
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MPOIMYCKAIN 4epe3 CyImiIbHbIN Oapaban. Cmech m3rorosieHa u3 33% kapakyaeBOTO LIEPCTSIHOTO

BoJIOKHA, 33% mosmahupHOTo BoJiokHA U 33% pOTO3HOTO BOJIOKHA.

Taoauna 3. TonmmHa mepeT N0 MPOMBIIIIICHHOW KiIacCH(PUKALINU.

Ne  Kiacc TonkoCTh Kitace TonkocTh

HIEPCTSHOTO BOJIOKHA, LIEPCTSHOTO BOJIOKHA,
MUKPOMETP (MKM) MUKPOMETP (MKM)
1 32 55,1-67 8 56 27,1-29,0
2 35 43,1-55,0 9 58 25,1-27,0
3 42 40,1-43,0 10 60 23,1-25,0
4 44 37,1-40,0 11 64 20,1-23,0
) 46 34,1-37,0 12 70 18,1-20,0
6 48 31,1-34,0 13 80 16,1-18,0
7 50 29,1-31,0 14 - -

Tecrossie HuTr Ne 17 u 20 ObLn TIpsiZieHBI Ha 000pynoBanuu pupMel «Rieter» Ha Byxapckom

y4eOHO-TIPOU3BOICTBEHHOM TNpeAnpustir OOmiecTBa cienbix Y30eKkucraHa.

Tabamnua 4. Pu3znko-MexaHUYeCKHe CBOWCTBA BOJIOKOH U MPSIKU.

BapuanTts! HUTEH

Ne HanmeHoBaHME HHIMKATOPOB 1-BapmanT 2-BapuaHT
1  CocraB HuTE#H 100% 33% mepcTh 33% 33% poro3
XITOITOK (rpybas) moauaGup

JlnvHa BOJIOKHA, MM 32 35 35 20-27
JluneliHas MJIOTHOCTH BOJIOKHA, 166-220 170 170 133-170
MTEKC

4  Jlmamerp BOJOKHA, MKM 15-25 19-30 15 12-20

5  HHaekc KOpOTKOro BOJOKHa, 12-7 11,5 12 - 9,75
MM

6  YnaenpHas MpOYHOCTH BOJOKHA Ha 27,2 34,7 37,2 26,8
pactspkeHue, Str, T/TeKc

7  OTHOCHUTENbHOE YIJIMHEHHUE TIPU 55 35 455 49
paspsiBe,%

8 KoadduimeHT cBETOOTpaKEHUS, 77,9 68,4 81,2
Rd

9  JluHelHAS MIOTHOCTH 20 20
MOJIYYEHHOU MPSIAKH, TEKC

10 Pa3peBHOE ycmme HuTH, cH 427 536

11 OtHOCHTENBHOE yIUTHHEHUE TIPU 32 44
paspsise,%

12  VYpenbHast NpOYHOCTH HATH HA 21,35 26,8

pactshxenue, ¢ H/texc

OuU3MKO-MEXaHUYECKHE CBOMCTBA BOJIOKOH M HHUTEW ompenernsiii B jadopatopuu [8,9].

Pe3ynpTathl npeacTaBieHsl B Tabmuie 4.

Hcxonasa U3 KIMMaTHYSCKUX yCJ10BUs Y36GKI/ICTaHa, OOJIBIIIMHCTBO TKAHEH JJIs1 CE30HHBIX

KOCTIOMOB uMnoptupyercst u3 Kuras. Bee Tkanu, nmnoprupyemslie u3z Kuras, Ha 100% cocrosr u3

CHHTCTHUYCCKOT'O BOJIOKHA. HOHHTHO, YTO HCIIOJIb30BaHUE TKaHEW C TaKHUM COCTaBOM BpCIHO JIA

OopraHnu3mMa 4YCJIOBCKa U MOKCET BbI3BATH PA3JIMYHBIC 3a00JIeBaHUs. I[J'Iﬂ peUICHUs 3TOM HpO6HCMBI B
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V30ekncTaHe yAanoch MPOU3BECTH HOBYIO CMECOBYIO MPSKY C MCIOJIB30BAaHUEM MECTHOTO CHIPhS,
YTO MO3BOJIUT IPOU3BOAUTE KOCTIOMHBIE TKaHU, OTBEUYAIOIINE TPEOOBAHUSIM MUPOBBIX CTAHAPTOB C
BBICOKMMU (PM3HKO-MEXaHHYECKHMMHU M TUTHEHHYECKUMU cBoiicTBamu [10-14].

[Ipyn cpaBHEHMM BBIIIYCKAEMOW MPSKU C HOBBIM KOMIIO3UTOM C Hpspked 20-TekeT uist
KOCTIOMHOM TKaHM Ipou3BojAcTBa byxapckoro y4eOHO-TIPOM3BOJCTBEHHOIO MpPEIIPUITUS
OOmectBa crienbix Y30ekucTaHa OBUIM TIOJYyYeHBI crexyroniue pesynbratel: 33,3 % MecTHas
mepctb, 33,3 % mnommacrep, 33,3 % poroszHoe BosokHO. [lpsbkxa nuneinod motHoctu 20 %,
XJIOTIKOBasi Mpsbka MIOTHOCTBhIO 20 %, yBelIMYMBAEeT Ipeaesl MPOYHOCTH Ha paspeiB Ha 25,5 %,
OTHOCHUTEIIbHOE yJUTMHEeHHE Ha 37,5 %. Y nenapHasi IpOYHOCTb NPSKU Ha PACTSYKEHUE YBEINUMBACTCS
Ha 25,5. %. Pe3ynbTarhl Hccae10BaHus MOKA3bIBAIOT, YTO IPOYHOCTH HOBOM CMECOBOM MPSKHU BHIILIE,

yeM y npsixu 20-T Tecta co 100% coaepkaHueM XJIONKa.
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Pucynok 1. ®u3uKo-MEXaHMYECKHUE CBOMCTBA MPSIKHU.
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Pucynox 2. CpoiicTBa mapameTpbl BOJIOKHA. L- JuilnHA BOJIOKHA, MM; T- JnMHeHHas
TUIOTHOCTh BOJIOKHA, MTEKC; d- IMamMeTp BOJIOKHA, MKM; |- MHIIEKC KOpPOTKOro BOJIKHa,12-7
MM ; S- yzenbHas MPOYHOCTh BOJIOKHA Ha pa3phiB, r/Tekc ;Rd- Koaddumnment otpaxenus

ayya.
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JIOCTUTHYB TaKOTO PE3yabTaTa, MOXKHO IOOUTHCS TOTO, YTOOBI TKAHb U3 HOBOW MPSIKU ObLIA
TaK)K€ KaueCTBEHHOM 3a CYET peryaupoBaHus MapamerpoB obopymoBanus [15-17]. Kpome Toro,
BHEILIHUI BUJ HOBOM COCTaBHOM IpPsDKM MMEET Pa3IM4HbIe OTTEHKM OJiecKa, 4TO B IOJHOH Mepe
MOXXET OTpPa3UTbCsl Ha CTPYKTYpEe IIOCJI€ W3rOTOBJIEHUSI TKaHW, XapaKTEPUCTHUKU KOTOPOH

IIpe/ICTaBICHHBI HA pUCyHKax | u 2.

4. 3aki04eHue

[lo pe3ynbTaTaMm uccie0BaHUS IPOYHOCTH HA pa3pbiB NpsbKU JuHENHHON mioTHocTH 100 %
XJIOTIKa, MPSDKU TIOTHOCTHIO 33,3 % mecTtHOM mepctH, 33,3 % monuscrepa, 33,3 % poroszHoro
BOJIOKHa yBenuuwmiack Ha 25,5 %, ynnunenue Ha 37,5 %, ynenbHasl pa3pblBHas Harpy3ka HUTH
yBenuumiach Ha 25,5 %. Pe3ynapTaThl ucCCleIOBaHUS TOKA3bIBAIOT, YTO MPOYHOCTH HOBOM
KOMITO3UTHOM MpsKU BbIle, yeM y npsku 20-texket co 100% conepxaHueM XJonka i KOCTIoMa.
DTOT pe3yabTaT MO3BOJISET NPOU3BOAUTH HUTH PA3IMYHON TMHEHHOM MIIOTHOCTHU VISl TPOU3BOJICTBA
TEKCTUJIbHBIX U3JIENIUN, PACIIUPATh aCCOPTUMEHT MPOAYKIIUHU U BBITYCKAaTh KOHKYPEHTOCIIOCOOHYIO

TOTOBYIO MPOAYKIHIO.
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BiusiHue cocTaBa BOJIOKHA HA (PU3UKO-MEXaHUYECKHUE CBOMCTBA
COPOYEYHBbIX TKAHEH

C. 2. Mapaonos, JI. U. Tommyaoros, 3. O. Cyoxonona, /1. 7K. Ep:xanoBa

Byxapckuit mH)XeHepHO-TEXHOIOTUYECKHI MHCTUTYT, byxapa, Y306exknucran
E-mail: saloxiddin1980@mail.ru

AnHoTauus. B maHHON cTaThe MOKa3aHbI CIIOCOOBI MOBBITIIEHHUS M3HOCOCTOMKOCTH U YIIYYINIEHUS KadueCcTBa
TKaHM Ha OCHOBE H3Y4YEHUS €€ CTPYKTYpHbIX mnapamMerpoB. JIJIs JTOCTHUXEHUS IOCTaBJIEHHOW IIENU
MIPOBOJMIIMCH HCCIIENOBAHUS CTPYKTYPHl U (PU3UKO-MEXAaHUYECKUX CBOMCTB TKaHEH, YTO CIIOCOOCTBYET
paclIUpEHUI0 acCOPTUMEHTa M YIYYIIEHHIO KauyecTBa COpOYEYHBbIX TKaHeu. IlokazaHo, 4TO HM3MEHEHHE
Ka4yecTBa TKAaHW, T. €. POYHOCTU U YAJIMHEHUS TIPU Pa3pbiBe, 3aBUCUT B NIEPBYIO OYEPEAb OT KOJIUYECTBA U
IUIOTHOCTH BOJIOKOH B TKaHM, a TaKX€ OT €€ TOJIIMHBL. YUeM IJIOTHEe TKaHb, TEM BBIIIE€ €€ MPOYHOCTD,
CTOMKOCTh K HCTHPAHHWIO M HIDKE BO3AyXONPOHHUIaeMocTh. Kpome Toro, Oonbploe 3HAUCHHE WMEET
COZIEp’)KAHUE BOJIOKHA B TKaHSX, TaK KaK IPOYHOCTh HEKOTOPBIX XMMHUUYECKUX BOJOKOH BBIIIE, YEM Yy
HaTypalbHbIX BOJIOKOH, OCOOEHHO Y XJIOIIKOBOT'O BOJIOKHA.

Kimo4yeBble cjoBa: BOJIOKHO, COCTaB, CTPYKTypa, COpoOUY€YHas TKaHb, II0Ka3aTCjib Ka4dyeCTBa,
IMOBEPXHOCTHAS INIOTHOCTB, IMOJIUICTEP, OCHOBA, CapKa
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Effect of fiber composition on the physical and mechanical
properties of shirt fabrics

S. E. Mardonov, L. I. Toshpulotov, Z. O. Subkhonova, D. J. Erjanova
Bukhara Engineering Technological Institute, Bukhara, Uzbekistan

E-mail: saloxiddin1980@mail.ru

Abstract. This article shows ways to increase wear resistance and improve the quality of fabric by
studying its structural parameters. To achieve this goal, research was carried out on the structure and
physical and mechanical properties of fabrics, expanding the range and improving the quality of shirt
fabrics. It is shown that the change in the quality of the fabric, i.e., strength and elongation at break,
depends primarily on the number and density of fibers in the fabric, as well as on its thickness. Thus,
the denser the fabric, the higher its strength, abrasion resistance and lower breathability. In addition, the
fiber content of fabrics is of great importance, since the strength of some chemical fibers is higher than
that of natural fibers, especially cotton fibers.

Keywords: fiber, composition, structure, shirt, fabric, quality indicator, surface density, polyester, warp,
twill

1. Introduction

The existing textile industry in our country has been developing rapidly in recent years. These
enterprises produce a wide range of fabrics for different purposes. In addition, the production of dress
fabrics from pure natural fibers, chemical fibers or a mixture of natural fibers and chemical fibers has
been widely introduced.

Particular attention is paid in our country to ensuring the rapid development of the textile
industry, expanding the production of high quality and competitive finished products, its export to
major foreign markets. Our main goal is to fill our domestic markets with high-quality garments
produced in our country, as well as to increase the export potential of the Republic. This means that
textiles must be able to compete in global and domestic markets. Improving the quality of products
and increasing the range of their products at a high rate is one of the main tasks of today's market
economy [1].

In order for the products produced by enterprises to be competitive, the quality indicators must
meet the requirements of the world market for this product, ie state standards. At the same time, the

introduction of advanced equipment and technologies in an enterprise with low production costs
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should lead to high labor productivity. In solving these problems, it is important to increase labor
productivity in textile enterprises, reduce labor costs, identify internal capabilities, and manage

technology through computer systems.
2. Materials and methods

At present, the existing textile enterprises in the country differ in terms of fiber content,
structure and quality of shirts.

The main raw materials for ready-made garments produced by garment enterprises of the
country are imported from abroad [2].

Today, these shirt fabrics are made not only from natural fibers, but also from a mixture of
chemical fibers. The main parameters of shirt fabrics are fiber content, density, strength, abrasion
resistance and air permeability. If the density of the fabric increases, its air permeability decreases,
its abrasion resistance and strength increase.

The structure of fabrics is understood as the relative position of the body and back yarns and
their interdependence. The main recommendations of the fabric structure are the linear density
(diameter) of the yarn, the body and back yarns, the structure and application phase of the body and
back density in the fabric, the filling and replenishment parameters, the fabric thickness, the base
surface. These descriptions can be conditionally divided into two groups — free and compulsory [3].

The free parameters of the fabric structure are initially given or accepted in the formation of
the fabric structure. These parameters do not depend on other parameters of the fabric structure. They
include parameters such as the composition of raw materials used in the manufacture of fabrics, as
well as the type of fabric and yarn. Parameters such as the type and structure of the fiber, the structure
of the yarn or fabric, the characteristics, dimensions and shape of the cross section, the physical and
mechanical properties of the textile depend on it.

Fabric densities are divided into true, relative, and maximum densities. In addition, the
number of yarns in the textile industry varies depending on the purpose for which the fabric is used.
For example, high-density fabrics are used in the production of autumn and winter dresses, and low-
density fabrics are used in the production of light summer and spring dresses [4].

The structure of the fabric includes the density of the threads in the fabric, the filling of the
fabric with yarn, the structure phase and the base surface. The density of the threads in the fabric is
determined by the body and back.

Today, exports of yarn, fabrics and other products made of natural and chemical fibers have

grown sharply. This is evidenced by the sharp increase in demand for textile products.
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Report on the linear density and diameter of the body and back yarns, the back section of the
body and the back of the body, the number of layers of yarn in the fabric and the displacement of the
sheets in the form of fabric [5].

Shirt fabrics are produced in a wide range, depending on the season, with different densities,

textures and quality indicators
3. Results and discussion

Under the conditions of market relations, research was carried out in the textile industry for
the production of high-quality fabric fabrics. For this purpose, samples of shirt fabrics with different
fiber content were taken and their physical and mechanical properties were studied in modern
equipment [6]. The test results are shown in table 1.

Table 1. Changes in the physical and mechanical properties of shirts with different fiber
content.

Elongation at

Consistency, N . .
y interruption,%

Surface
Ne Fiber content Weave der)?rl]tzy, Bywap Byweft Bywarp By weft
g thread thread thread thread
1. 100% polyester fiber  Sarja 134.5 515.0 425.6 9.0 13.0
2. 100% cotton fiber Sarja 137.9 351.0  290.0 12.0 18.0
3. 100% cotton fiber Sarja 142.6 3420  286.0 11.0 19.0

Based on the test results, figures 1-3 show histograms of changes in the physical and

mechanical properties of garment fabrics with different fiber content.

142.6

100% polyester 100% cotton fiber ~ 100% cotton fiber
fiber Fiber content

Figure 1. Changes in the surface density of shirt fabrics.
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Figure 2. Changes in the strength of the fabric of the shirt in the
direction of the body and back.
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Figure 3. Changes in the elongation of the fabric of the shirt in the
direction of the body and back.

The results of the test were compared with those of a woven fabric with a surface density of
134.5 g / m? made of 100% polyester fiber. strength increased by 33.8% in the lateral direction,
decreased by 31.9% in the posterior, increased by 18.3% in the posterior, increased by 29.5% in the
posterior, and increased by 100% in cotton. The surface density of the woven fabric with a surface
density of 142.6 g / m? increased by 4.5%, the strength in the direction of the body increased by
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37.5%, the strength in the direction of the back increased by 33.1%, the elongation at break in the
direction of the body 18.3%, and the length of the backward break increased by 29.3% [7]. It can be
seen that the physical and mechanical properties of shirt fabrics with a surface density of 134.5 g/ m?
made of 100% polyester fiber and a surface density of 137.9 g / m? made of 100% cotton fiber with
a surface density of 100% cotton fiber 142.6 g / m? was found to be higher than the performance of
the shirt fabric in the warp weave.

4. Conclusion

The change in the quality of the fabric, ie the strength and elongation at break, depends
primarily on the amount and density of fibers in the fabric and the thinness or thickness of the yarn.
The denser the fabric, the higher its strength, abrasion resistance, and low air permeability. In
addition, the fiber content of fabrics is also important, as the strength of some chemical fibers is higher
than that of natural fibers, especially cotton fiber [8].

In summary, the surface density of 100% cotton fiber is 142.6 g / m? compared to 100% cotton
fiber fabrics with a surface density of 134.5 g / m2 and the surface density of 100% cotton fiber is
137.9 g / m?. The surface density of the shirt fabric increased from 2.7% to 43.2%, the strength in the
body and back increased from 31.9% to 38.8%, and the elongation at the break in the body and back
increased from 18.3%. Found to be as high as 29.5%.
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