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IKCHEPUMEHMANLHO UCCTe008AHO GNUSHUE MEXAHUYECKUX 6030€UCmeUil Ha UX 21eKmpogusuueckue u
Gomoanexmpureckue c8oUCMad.

Knwouesvie cnoea: mennypud Kaomus, MOHKUE NIEHKY, HOIUKPUCTHATIUYECKAST CMPYKMYpa,
AHOMATILHO BbICOKULL (homosoabmaudeckull 3¢ghexm, mexanuvecxkas oegpopmayus, 60IbM-AMNEPHbBLE, TIOKC-
amnepHule, TOKC-80JIbIOGble, 0eOPMAYUOHHBLE XAPAKMEPUCTIUKU.

A strong dependence of the anomalously high photovoltage effect (AFN) in oblique polycrystalline
thin (d<I um) cadmium telluride films on the amount of tin impurity and technological parameters was
foundin the given article. In order to identify the nature and mechanism of the high-voltage photovoltaic
effect in the layers of cadmium telluride mixed with tin, the influence of mechanical effects on their
electrophysical and photoelectric properties was experimentally studied.

Keywords: cadmium telluride, thin films, polycrystalline structure, the abnormal high photovoltage
effect, mechanical deformation, volt-ampere, lux-ampere, lux-voltage, deformation characteristics.

Beenenue.

HeonHopoaHble MOMyNPOBOJHUKOBBIE CTPYKTYPBI IMPENCTABISIOT OCHOBY OOJIBIIMHCTBO
u3nydareneid U NpuEMHHUKOB CBETA, MCIIOJIB3YEMbIX B COBPEMEHHBIX OMTORJIEKTPOHHBIX MpHOOpax
[1]. B OOBIUHBIX YCIOBHSIX SKCIUTyaTallMd Hapsy C BIUSHUEM Ha HUX DIEKTPUYECKUX H
MarHUTHBIX MOJIEH, TeMIepaTypsl U W3Iy4eHHUsS OHU HCIBITHIBAIOT 3HAYMTEIbHBIE MEXaHUYECKUE
BO3JICHCTBUS, KOTOpbIE NPUBOASAT K HM3MEHEHHI0 Oo0beMa M CHMMETPUM KpPUCTAJIOB CIEKTpa
OHEPrUU DJIEKTPOHOB M COOTBETCTBEHHO KHHETUYECKUE, ONTHUYECKHE PE30HAHCHBIE U JIpyrue
SIBJIGHUSI, TPOTEKAIOIIME B HEOJHOPOJHBIX CTpyKTypax. W3nydenue BiausHUs aedpopmanuu
HEOJJHOPOJHBIX MOJYINPOBOJHUKOBBIX CTPYKTYpP Ha HMX OJJIEKTpUUYECKHE U (OTOIIEKTPUUYECKUE
CBOWCTBa MMeEET OOJIbIIOE TEOPETHYECKOE M MPAKTUUYECKOEe 3HAUEHHUE JJISi MOHMMAHHs SBICHUHN
MPOUCXOAANINX B HUX W JUIsl CO3JaHWs Ha WX OCHOBE HOBBIX MPUOOpOB [2]. B HeomHoOpoaHOM
CTPYKTYpE€ Ha KOHTaKTe MEXIy Ppa3IMYHBIMU OJHOPOJHOCTAMHU 00pa3yeTcsl MOTEHIHAIbHBIN
Oappep u obmacTh oObeMHOro 3apsga. [Ipum ocBemieHUM OapbepHON CTPYKTYpPHI MPOUCXOIUT
OINITHYECKasi TeHepalus HOCUTENEH 3apsAfoB U UX pa3/ielieHue AIEKTPUUECKUM mojeM Oapbepa. B
CBSI3M C OTUMH Ha KOHTaKTaXx MeEXIy OJHOPOIHBIMH 3€pPHAMHU CTPYKTypaMH IOSBIISETCS

HAaIIpsIPKCHUC qu . Ecau ocBemieHHas auoaHas CTPYKTYypa 3aMKHYTa Ha BHCHIHCC COIPOTHUBIICHUC

R, To B menu BO3HHWKaeT TOK. ABTOpamMH palboT [3] TEOpEeTHYECKH W IKCIEPUMEHTAIHLHO
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uccleloBaH o0pa3zoBaHHe (DOTOHANPSIKEHUS B KPEMHHEBBIX COJHEYHBIX (DOTODIEMEHTaX IOJ
NEHCTBUEM MEXaHMYECKOIO yCUIeHUs P .
W3 nosry4eHHBIX pe3yibTaTOB aBTOPBI IPHUILIN K BBIBOAY, YTO CYILIECTBEHHBIC U3MEHEHUS

dhoTod11C E{ = E; + AE; HEOMHOPOIHBIX CTPYKTYP TpH AehOpMAIMK BbI3BAHBI M3MEHEHHEM

MOTEHIIMATIBLHOTO 0apbepa B 00J1aCTH 00BEMHOTO 3apsija.

B Hacrosee Bpems uMeeTcst 00JIbII0€ KOJIMUYECTBO paOOT MOCBSILEHHBIX UCCIIEA0BAaHHE,
A®H B pa3nn4HbIX MOITYIPOBOAHUKOBBIX CTPYKTYpax (cM, HanpuMmep [4-7]). OnHako 1o cux
IIOp HET €IMHOT0 MHEHUSI OTHOCUTENIBHO MTPUPOJIBI M MEXaHHU3Ma 3TOro 3 dekra.

[TonukpucTaIIMYECKUE TOTYIPOBOTHIUKOBBIE CTPYKTYPHI B BUJIE KOCOHAMBUICHHOW TIICHKH
ObUIN IOJIy4EHBI METOAOM OTKPBITOIO TEPMOBAKYYMHOI'O HAllbUIEHUsS B KBa3M3aMKHYTOM 0ObeMe
Ha IPO3PAvyHYI0 AUAJIEKTPUUECKYIO IOJIOKKY M3 ONPEIEICHHBIX NMOPLUUH TEJIypuAa KaaMus, a
TaKKe METOJJOM JTUCKPETHOIO UCIIAPEHMsI CMECEel U3 KOMIIOHEHTOB ONPE/IEICHHOr0 COCTaBa.

AHau3 JUTEPaTypHBIX MAHHBIX IIOKA3bIBAET, YTO ()OTOBOJBTAMYECKHE IUIEHKH HMEIOT
OYECHb CJO0XHOE BHYTPEHHEE CTPYKTYpHOE CTPOEHHUE, 3aBEJOMO OHHU COCTOST M3 Pa3IHMYHBIX
OJOYHBIX ACHMMETPUYHBIX MHKPOMOTEHIMATBHBIX OapbepoB [6,7]. CiemoBarenbHO, MPUPOIY H
mexanuzmMa ADH-sddexra nenecoodbpazHo cBs3arh ¢ HNpUpoJoi 00pa3oBaHUS U CBOWCTBOM
MIOTEHLMAJIbHBIX OapbepoB Ha TpaHHUIAX KPUCTAUIMYECKUX 3epeH. B Hacrosmeil pabote
HKCHEPUMEHTAIbHO MUCCIEAYETCsl BIAMSHUE MPUMECH OJOBAa HAa KOJIMYECTBEHHBIE XapaKTEPUCTUKU
(doToBoNIBTANYECKOTO IPPEeKTa B MOJUKPUCTILIMYSCKUX TOHKHX (O<] MKM) IUICHKaxX TeJUTypuaa
kagmust. C Lenblo BBISBICHUS NMPUPOJAbI U MEXaHU3Ma BBICOKOBOJBTHOIO (POTOBOJIBTAUYECKOTO
s deKrTa B MOIUKPUCTANIMIESCKUAX CIOSX TEUTypUaa KaJMHUS C MPHUMECHIO OJOBO HCCIIEIOBAHO
BIIMSIHUE MEXaHUYECKUX BO3/IECHCTBHUI Ha UX 3JEKTpOPHU3NUEcKUe U (HOTOIEKTPUUECKHUE CBOMCTRA.
[Ipy 3TOM OCHOBHOE BHHMMAaHHE YJAEISETCS HA TEXHOJOTHMHM IOJYyYEHUS BBHICOKOUYBCTBUTEIBHBIX
dortoBosmbTandeckux mieHok CATe:Sn u usydyenue ux 3eKTPoPU3nIecKux, HOTOIIEKTPUICCKUX U
TEH30METPUUYECKUX  CBOMCTB. Huke Oyaer paccMOTpEHO  NPUHIUIHAIBHOE  BOIPOCHI
COBEPILLIEHCTBOBAHMS TEXHOJIOI'MHU MOJIYUYEHHs] TOHKUX TUIEHOK C aHOMaJIbHBIM (DOTOBOJIETAMUECKUM
CBOMCTBOM W3 TeUlypuJa KaaMus C IpuMecbio osioBa. llpuBogsTcss  pe3ynbTarhbl
HKCHEPUMEHTAIbHOIO HCCIEIOBAaHUSA BOJIBT-aMIEPHBIX, JIIOKC-aMIIEPHBIX, JFOKC-BOJBTOBBIX,
ne(GOpMaMOHHBIX XapaKTEPUCTUK H3TOTOBJICHHBIX IUICHOK.

TexHoJi0orus noJiy4yeHus! MJICHOK.

[1neHouHbIe 7EMEHTHI, TeHepupyromue GoroHanpspkerus 6onee 100 B Ha oqun oM 1IMHBI
IUIGHKW TpU KOMHATHOHM TeMIiepaType MmoiydeHuu [8] cyOnaumanueil MOoIMKpUCTAUINYECKOro
Teulypuaa KaaMus. 3Hak (oTodIc-0nKailIero K UCIapuTeNto Kpas JICHKU OTPULIATEIbHBIM IS
OOJIBIIIMHCTBA HCCIIEOBAHHBIX IUICHOK. B paboTe [9] ycTaHOBIEHO, YTO MONYYEHHUS IUIEHKU W3
CdTe paznmuuHoro  cocraBa HanOosbIIHe GoToHANpsKeHUs AocTuratomme 150-180 B Ha ogun cM
JUIMHBl TUIGHKW TpU KOMHATHOM TeMmIepaType T'€HEepHpOBaIM IUICHKU, NPUTOTOBJICHHBIE U3
TEJUTYypHJIa KaJMHsI TIOJYYSHHOTO CIUIABICHHEM HYKHBIX BECOBBIX KOJIMYECTB YUCTHIX M TEIUIypa U
CdTe ¢ npuMechio MUIIISIKA.

DJIEKTPOHO-MUKPOCKOITHUEHKHE UCCIIeI0BaHMs ClIoeB monydeHHsix u3 CdTe [9], mokasan,
YTO OHU COCTOSIT U3 KPUCTAIUIUTOB OPUEHTUPOBAHHBIX B HAIPABIEHUHU OCAXKJIEHHS MOJIEKYIISIPHOTO
My4yka. DTU pe3ynbTaThl COIJACyloTcs C JaHHbIMH paboThl [8]. B ornmume ot [8, 9, 10] Ham
yIaJIoch pa3pabOTaTh HOBYIO TEXHOJIOTHIO MOJIYYEHHUS IUIEHOK TeJUTypuJa KaJMHUs C HMPUMECHIO
onmoBa. McxoanbiM  MaTepuaioM  ObUl  MOJMKPUCTAJUIMYECKUH  Teulypujaa  KaaMui
CTEXHOMETPUYECKOTO COCTaBa M KOMIIOHEHTHI KaJMHUs M Teiulypa. BakyymHas kamepa rae
MIPOM3BOJIMIIOCH HANbLJICHUE IJIEHOK MPECTaBIisAia cO0OM CTEKJISHHBIM KOJMaK BHYTPHU KOTOPOO
pacrioyiarajJuch MojajoXKKa (CTEKJIO M Opr. CTEKJI0) U TaHTajoBas jJozjouka. [loamoxka momenanoch
ozt yriom 30° Mo OTHONIEHMIO K HATIPAaBIEHHIO MOJEKYJISPHOTO MydKa HAa PACCTOSHHH 5-7 CM OT
ucnaputens. McciaeasaHo BiusIINE MpUMECH 0JoBa Ha (poToBonTaMuecKui >PQPeKT B IIICHKAX,
MOJTyYCHHBIX TEPMOBAKYyMHBIM HaIlbIJICHUEM TEJUTYpUAa KaJIMHs Ha MPEIBAPUTEILHO HE HarPEThIX
MOJUI0KKax. Pe3ynbTaThl MCCIEOBaHUS MMOKA3ald, YTO HauMEHbIINE (HOTOHANPSHKEHUS (AECATKU
BOJIbT) TEHEPUPYIOT IJICHKH MOJIy4eHHBIC M3 TOpPOIIKa Teyutypuaa kaamus u cmecu Cd u Te B
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OTIpEJICIEHHBIX KOJMYECTBA CTEXMOMETPUUYECKOTro cocTaBa. [Ipu yBlie4eHHH KOTUYECTBO MPUMECH
ooBa 0 5 aroM % OTHOLIEHUH (POTOHANPIKEHUS TEHEPUPYEMBbIX IUIeHKaMu pacteT. [lpu
JaTbHEHIIEeM YBEIMYCHHIO CBBIIIE 5 aToM % (hOTOHANPSKEHUS TEHEPUPYEMBIX IICHKOW MEIJICHHO
nagatoT. [ns wuccienoBaHue (QOTOINEKTPUUMCKHE CBOMCTBA IUICHKU TEIUIypHAa KaaMus C
IIPUMECHIO 0JI0Ba /10 5 aToM % TOMIMHON ~0,5 MKM HaHOCWJIMChH Ha NOJUI0KKHU U3 opr. Crekio. Ha
Kpall MJIEHOK HCHapeHUEM B BaKyyMe HAaHOCWIUCH CEepeOpsHbIE 3JIEKTPOJbI, U3TOTOBIICHHBIE M3
akBazara. IIpy KOMHATHOH TeMmepaType M ocBemeHHocTH 5-10%IK ¢ ¢poHTa M THNA TIEHKH
TeHepUPOBAJIM OJIMHAKOBBIE IO BEJIMYMHE U 3HaKY (poToHanpskeHus. [lnenku noiaydanuce tumna B:
Ucgre =3000 B/cm npu xomuarHoi# Temneparype v U, =13000 B/cu npu Temueparype

KHJKOrO a30Ta. TeMHOBOE CONPOTHBICHUE IUICHKH crexuomerpuyeckoro CdTe Obuto mopsjaka
10" —10" Om, mieHku c MPUMECHIO 0JI0Ba 5 aroMa % cocTaBuia 10% —10" Om uro Ha omuH
nopsnaka 6omnpie. [Ipu Temeparype »KUAKOTo a30Ta MakCUMajibHOE (DOTOHAINPSKEHHE NOCTUTAIIN
18000 B. Takas texHosorus nonaydenuss ADPH 1uieHok Temiypuaa KagMmus Ja€T BO3MOYKHOCThb

skoHOMUTh Matepuan Ha 20-30 % wu reHepupyemoro (GoTOHANPSIKEHUS IJICHKU OyaeT ropaszio
Oouble YeM mpuBeeHHBIN B padore [10].

Metoasl Huccie10BaHUSA.

Jns wu3yuenuss BiusHUA JAedopMmanuu Ha CBOMCTBA (POTOBOJITAUYECKHX DIEMEHTOB
MOJIb30BAJIUCh  yCTpOCcTBOM TmipuBenaeHHoM B [11]. Ilpum 5TOM BenuyMHA OTHOCHUTEIHHOU
nedopMaIuu € BBIYUCISAIACH 110 BRIPAKEHUIO

rac ¢- pacCTodHuc OT HeﬁTpaHLHOﬁ OCH IIIAaCTHMHKH 10 IIJICHKH, E'I[J'II/IHB. IUIACTUHKHU MCKIY
OHOpOfI A TOYKOM MMPUIOKCHUA CHUIIbI, A]/ 'HpOFI/I6 CBO60I[HOI"O KOHIIa IINIaCTUHKM B TOYKH

IMPUIIOKCHUA CHJIIBI, J) - PaCCTOAHHMEC OT TOYKH HNPHUIIOKCHHA CHUJIbI OO0 CCPCAUHBI IICHOYHOI'O

o6pasna. ITpu >ToM JedopMaIny Jiexkana B nHTepBane & =# 2-107° ommu.ed. D10 TO3BONHMIO OTHY

U Ty K€ IJICHKU AePOPMUPOBATH MHOTOKPATHO 0€3 pa3pyIieHHs €€ CTPYKTYPHI.
Koadduiment TeH30uyBCTBUTENbHOCTH K  MJICHOYHBIX OOpas3lOB OLEHUBAIM  IIO

Al
BbIpaxkeHH0 K =I—, rae Al -abGcomoTHOEe M3MEHEHMH € TOoKa mpu aedopmanuu | -Tok depes
€

nedopmupoBanHoi oOpazen. DotoHanpspkeHue wusMmepsiiack or 10000 B o 30000 B m
sekTpoMeTpoM B2-5 mpu KOMHATHOM TemmepaType ocBemieHHocTH 10 3-10° ik .Bxoanoe
COINIPOTHBIIEHUE CTATUYECKOTO BOJBTMETPA ONPEAEIAETCS CONPOTUBIEHUEM YTEUKH H30JISITOPOB U
coctaBnsger 10" —10" Om. D10 Ha 2-3 MOpsIKA BHIIIE CONPOTHBICHUS TIEHOK H MOITOMY MOXKHO
HaWTH JIeHCTBUTENIBHOE HAIpPSDKEHHE XOJocToro xona. IlmeHku ocBemanu (GpOKyCHpOBKOW Telna
Hakaja MpOEeKIMOHHOM J1JaMIbl MOIIHOCTHIO 500 BT Ha MOBEPXHOCTH IJIEHKHU.

DoToHaNpsKEHUE U3MEPSUIM KaK IyTeM IPSIMOr0 OTCYETa, TaK M METOJOM KOMIIEHCALUH.
ConpoTuBieHUs IUIEHOK B TEMHOTe R, M IpU OCBEIIEHWH HAXOIWIUCH MO HAKJIOHY BOJBT —

AMIICPHBIX XapaKTCPUCTHUK. C IMOMOIIBIO HeflTpaJ'ILHLIX CBGTO(bHHprOB THIIA HC, a TaK¥Xe
NEpEMECIICHUEM JIaMIIBl 110 OITHYECKOM CKaMb€, HMHTCHCHBHOCTHL CBC€Ta MOIJIa H3MCHATCA OT

3-10° ik 10 HecKONBbKHX JHoKC. OCBEIEHHOCTh U3MEPAIH TIOKCMETPOM C CE€HOBBIM JaTIUKOM H
o I

BBIYMCISUI 110 M3BECTHOH (opmyne E =—-C0Sa, rae E-ocsemenHocts, | -cuna ceera, I -
r

paccTostHue MEXIy NCTOYHHUKOM U TUICHKOM.

Jns  w3ydeHus BiIusHUA ~ jAedopMman  HA  CHEKTPaNbHYH  YYBCTBUTEIHHOCTH
(hOTOBOJIbTAMYECKHUX DJIEMEHTOB IMOJIB30BAMCh MeTOJ0M paboTel [11]. KoTopoe ogHOBpeMEeHHO ¢
nedopmareii 1aBamo BO3MOXKHOCTH OCBEIIATh HCCIEAYEMBI 00pazell MOHOXPaMaTUYECKUM
ceetoM. Hcrounmkom cBera ciyxuwin ocBeTuTenb OM-24. y49acTKM CHEKTpa BBIICTSIINCH C
MTOMOIIIBIO IECTH UHTEPPEPEHIIMOHHBIX CBETO(MUIBTPOB YCTAHOBICHHBIX HA BPAIIAIOIIEMCS TUCKE.
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Cero(unbTpel UMeNU MakcuMyMa mporyckanus 461; 512; 590; 628; 669 uM. TonmuHy IIeHOK
onpenesu HHTepepeHIIMOHHBIM MUKpockorioM MM -5 1 MeTo10M B3BEIIMBAHUS.
Pe3ysbTaThl HCcIeJ0BAHUS U X 00CYKIEeHHE.

Ha puc. 1 noka3zana THnM4YHas 3aBUCUMOCTb (POTOHAMPSKEHHS OT KOJIMYECTBA BBOJIUMOI
MPUMECH OJIOBa, TOJyYeHHas Mo pe3yiabraToM uccienoBanuii 100 oOpa3ioB W M3TOTOBICHHBIX
MPUOIU3UTENBHO TMPU OJAMHAKOBBIX TEXHOJOTHMYECKHUX YCIOBUSAX. BuIHO, 4TO ¢ yBeaMueHHEM
npumMecH (0T HyIs 10 5 atoM %), GOTOHATIPSKEHUS, TeHEPUPYEMbIe IIJICHKaMH, YBETUYHUBAIOTCS OT
Hyns 1o 4200 B, a 3arem (ot 5 atom % u Bbiie) MeienHo nagatoT (ot 4200 B o 2000 B). 3nak
(doToHanpspKeHUH pU GPOHTATIHLHOM U THIJIOBOM OCBEILEHUSX JUIS BCEX 00pa3lioB COOTBETCTBOBAI
«MHUHYC)» Ha TOJICTOM KOHIIE, pacroiaraBuieMcs OJmKe K HCIIapUTelIIo.

Uy (kB CLT

6r 20 |- /

3 2 -1 v
3 - ! 1 ! ! 1 1
X 1 2 3 g10°
2 -
- -10
1 I~ b
| 1 1 | 1 1 1 | 1 1 /
0 2 4 6 8 Sn, atom % - -20
Puc.2. JledopmanyioHHas XapakTepHCTHKa
Puc.1. Bimsaue npumecu ooBa Ha (pOTOBOIBTaAMYECKIIA (hoTOBONBTAMYECKMX  IUICHOK  TEILIypH/a
3¢ GEKT MICHOK TeJUTyPUIa KaIMUSL. KaaMus € IIPUMCCBIO 0JIOBA.

Ha puc. 2 mpuBenena TunuyHas AedOpPMALMOHHAS XAPAKTEPUCTHKA (DOTOBOJIBTAMUECKUX
IJICHOK TeUIypuJa KaaMus M I[PHUMECbIO osoBa. I3 pucyHka BHAHO, YTO W3MEHEHHE

doronanpsokenns B mpenenax +2-10°omm.e0 mumeiitHo. OIEHKH TIOKA3bIBAIOT, dYTO

K =05-10*> -10° omn.e0. TakKe BHIHO, 4TO TIPH CKATHM  BEIMYMHA (HOTOHAMPSIKEHUS
YMEHBIIAETCS, a IPU PACTSHKEHUHU — PacTeT.
Bonbr—amMmnepHsle XapaKTEePUCTHKU
IUICHOYHBIX ~ JJIEMEHTOB  TIOJIYYEHHBIX  TIpH
KOMHATHOM TeMmmepaType M TeMIepaType >KUAKOrOo

1108 A

a30Ta, B TEMHOTe W ocBemeHHoctd 3-10° ik B

Jara3oHe AJIEKTPUYECKUX mojieit ot -3 kB Ha 1 cm
JUIMHBI TUIEHKH JuHeWHbl (puc. 3). TemHoBoe

COITPOTUBJICHUC IJICHOYHBIX 9JICMCHTOB
IMOJIYYCHHBIX C MPUMECBIO OJIOBA OBLIO 6OJ'IBH_IC, e (%1
9JICMCHTOB HN3TOTOBJICHHBIX nus3 YUCTOI'O

CTEXMOMETPUYECKOr0 Teiuypuaa kaamusa. Haxion
BAX Bcex MJI€HOYHBIX 3JIEMEHTOB IpH Aedopmariu
U OCBEYEHUU W3MEHSCTCs, IpPU CXKAaTU BeIUYMHA

Puc.3. BOJILT'aMl'ICpHaH XapaKTCPpUCTHKA INICHOYHBIX
TOKa paCTe’ HpH paCTHX(eHI/II/I-yMeHHIaeTCSI. 3JIEMCHTOB TCJIIIypHUda KaaMus C MNPHUMECbBIO OJIOBaA:

3aBUCHMOCTD (hoToHaNPsHKEHUS OT o-Ge3s nedopmaumm; A-IpH  CKATHH;  X-TPH
WHTEHCUBHOCTH BO30YXKJAIOIIET0 CBETa MpPHUBEIACHA

Ha pHuc. 4. JIrokc —BOJLTOBBIC XapaKTCPUCTHKNU
IICHOYHBIX 3JICMCHTOB ITOJYUCHHBIX ITPHU KOMHAaTHOH TEMIICPATYPEC U B UHTCPBAJIC OCBemeHHOCTeﬁ

L U, kB

3

pactsxenun. €=2107° otn. ex.

OT HYJId A0 3105 JIK , COCTOAT M3 JIBYX Y4YaCTKOB C Pa3JIMYHBIMHA yIJIaMH HAKJIOHA.
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TepBhiif y4acTOK COOTBETCTBYET OBICTPOMY POCTY (hOTOHAINpsKEHHUs ¢ ocBemenueM a0 2-10% ik .
Bropoii 6onee MemieHHOMY. Y4YacTOK HachIIEHHs He HabOmomanock. BenuumHa M XapakTep
3aBHCUMOCTH (DOTOHATIPSIKCHUSI OT OCBEIIEHHOCTH HE M3MEHSIOTCS TIPU THUIOBOM M ()POHTAIHLHOM
OCBEIICHHOCTH  HE  M3MEHSIOTCS  MOJYYCHHBIX  IUICHOYHBIX  JJIEMEHTOB  JIOCTUTAET
210" B/em/Bmlcm®  npu koMHATHO# Temieparype u nuTeHcuBHOCTH 107° Bm [ cv®.

[lpu cxarum BenuurMHAa  (DOTOHANPSOHKCHUST  YMEHBIIACTCS, a TMPH  PACTSDKECHUS
yBenuunBaeTcs. 110 BUAUMOMY, 3TO CBSI3aHO C M3MEHEHHEM BBICOTHI MHUKPO TMOTEHIMAIBbHBIX
OapbepoB MpH JAePOpMaIINH TUICHOK.

U
Us B —, omH.e0.
¢,

0 ! ! ! | |
1 2 3 4 5 E10%mx 0 \ . . . . L
401 512 554 590 628 668 A, HM

Puc. 4. JIroxc-BosibTOBasg XapaKTEPUCTUKA IIJICHOK
TeJUlypUa KagMHUs C [pUMeChbio onoBa mpu  Pmc.5.  ChnekTpampHas  3aBUCHMOCTh  (POTOBIC  TIPH
nepopmanum: A- pacTsikeHHMHE, X- ckaTue, ®- 6e3  Aedopmanuax ans niaenok CdTe:Sn. e-6es nedopmanuu, X-

nebopmaruu. £=2 103 oTH. ej1. TIPH CXKATHH, A-TIPU pacTsDKEHUH C =2 102 otH. ex1.

Ha puc.5 npeacrasinena TunuyHas CHEKTpalbHAs XapaKTEPUCTUKA IUIEHOYHBIX 3JIEMEHTOB
[IOJIyYEHHBIX W3 TeUIypuJa KagMus C IPUMECBIO OJIOBA, a TAaK)KE€ U3 CMECH  OTACIBHBIX
KOMIIOHEHTOB, OHHM HMEIOT KaueCTBEHHO OJMHAKOBBIM BHJ. B Hux HaOm0gaeTcss HECKOJIbKO
OKCTPEMAJIbHBIX TOYEK, XapaKTEPHbIX U I €AMHUYHBIX IETEPOIIEPEXON0B U3 ITUX MATEpPUAIIOB.
OcHOBHas TOYKa MaKCUMyMa HX, TaKK€ KaKk M Yy HEKOTOPBIX IUICHOYHBIX aMOpP(HBIX
TeTepPOCTPYKTYp CABHHYTa B O0JIACTH KOPOTKUX JUIMH BOJIH BUIMMOM YacTH crekTpa. Bo3moixkHoO,
YTO MHUKPO (DOTOIIEMEHTOB, U3 KOTOPBIX COCTOST IUIEHKH HPEACTABIAIOT CO0OM MHKpPO

rereponiepexoabl B Buae CdTe, —Te,. Pesynprathl mccnenoBanus BiusAHHS JAepopManvu Ha

CIEKTPAJIBHYIO YyBCTBUTEIBHOCTD INIEHOUHBIX 3JIEMEHTOB IOKAa3bIBAIOT, YTO UX YYBCTBUTEIBHOCTh
K MEXaHUYECKUM BO3ACHCTBUSIM 3aBUCUT OT JUIMHBI BOJIHBI MTAJIAI0LIETO U3TYyYEHUSI U MaKCUMaJIbHO
BOJIM3M COOCTBEHHOrO TMOTJIONICHUsl Marepuaia IjeHkd. Habmomaercss xopomias Koppensuus
MEX/y CIIEKTPaIbHbIMU U ONITUYECKUMH XapPAKTEPUCTUKAMHU.

B 3akitoueHne MMIIHUNA pa3 3aMEeTHUM, YTO BEPOSTHO MU3MEHEHHE TEMHOBOIO TOKa, (POTOTOKA
u (oToHamnpsKeHNs B (POTOBOJIbTAUYECKUX TJIEHKAX TEJTypHAa KaJMUs C IPUMECHIO 0JI0Ba, Kak U
B pabotax [3, 11], CBSI3aHbl C M3MEHEHHEM BBICOTHI MHUKPO IMOTEHIHAIbHBIX OapbepoB MpHU
nedopmaluu TIeHOK.
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®YHKIUSAJAH BOIIKA ®YHKIUS BYUUYA OJITMHTAH KACP TAPTUBJIH
HUHTETPOAND®PEPEHIIUAJ OIIEPATOPJIAP

X. Kocumos?, M. Kocumona?

Y\dapzona oaenam ynusepcumemu, *@apzona nonumexnuxa uncmumymu
(Kabyn kununou 20.10.2018 1.)

Ywby maxonaoa @yukyusoan @ynxyus Oytuua onunean xacp mapmubau unmezpooudgepernyuan

ONnepamopaapHune 6Av3u X0CCAIApYU YPeaHuieaH.

Tasnu cyznap: Humeepan menenama, kacp mapmubiu unmezpan, Kacp mapmubau Xocuud,
unmezpooughghepernyuan onepamopnap.

B oannou pabome uzyuenvl nexomopuie ceoticmea unmezpooughpepenyuanvbix onepamopos
0poOHO20 nopadka om GpyuKyuu no Opy20u QYHKYUU.

Kniouesvle cnosa: unmezcpanvHoe ypagHeHue, OpoOHbIUL uHmezpais, OpoOHOe NPOU3BOOHOE,
unmezpooughgpepenyuaibtble Onepamopbi.

In this paper, we study some properties of integro-differential operators of fractional order of a
function with respect to another function .

Keywords: integrated equation, fractional integral, fractional derivative, integro-differential
operators.

buzra  mabnyMku, — uerapaBMil = Macajajnap ~— HasapuscuIa  Kacp  TapTHOIM
uHTerpoauddepeHIman onepaTopiap MyxuM axaMusTra ara.

Ymby Makona Oy onepaTopJapHUHT yMyMiIalIMacu OyiaraH GyHKUusAaH Oomka (QpyHKIUS
Oyiinya oJMHraH Kacp TapTHOAM HHTerpoAud@epeHInan omepaTopiapHd  YpraHuuira
OarMIIUTaHTaH.

Yoy

1 j‘ @(t)dg(t)
l-a
F(@)%[900-9()]
KYPUHUIIIATY HHTErpan TeHTIIaMa ymymiauwean Aben unmezpan menenamacu neHAnam.
By epna ((X) ysnykcus muddepenumannanysun, ycysun Ba §'(X) # 0 dynxms; I'(.)-

OlinepHuHr ramma QyHkuusicu [1]. By Tenriiama Kyitnaaru ycynjaa eqduiaim.
Tenrnamana XHu tOuwnan, tHum S Ounan anmamTupu®d, CYHrpa TEHIJAMaHWHI Xap HKKHU

=f(x), O<ax<l (1)

TOMOHHUHH [g(X)—g('[)]_aH(bOJ:[ara kynaifrupamuz  Ba  Q(t) 6yilnua a@mam  Xraua
VMHTETpaJIJIaiMU3:

j‘ dg(t) j' @(s)dg(s) =F(a)]£ f(dg(t)

(900 -9 2 [g®) - g(5)]™ (900 -9’

Jupuxie popmynacura Kypa UHTErpajulall TapTUOMHU aIMaIlITUpuUoO,

; ; dg (t) L g ()
(s)dg(s) I ___r . @
!‘” ![g(x)—g(t)] (90— g(s)] (“)E[g(x)—g(t)]
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TCHI'JIMKHU XOCHIJI KHJIaMu3. TeHrTMKHUHT qan TOMOHUJAru HYKHU HHTCrpaxia

git)=9(s)+z [g x)—-g (S)] alMaIITHpHII axkapcak Ba
1
B(a,b) ZJ‘Xa_l(l—X)b_1 dx, 6yepmaa>0,b>0
0

dbopmynanan ¢oiiganaHcak,

[[a00-9®]“[9®) - 9(s)]"" dg(t) T (@) (1-<)

TEHIJIMK Ko YnKaau. Y xoija, (2) ra acocan

x 1 % f(tdg()
(s)dg(s) = —.
!gﬁ r(1—Of)£[<91(><)—Ql(t)]

By Tenrnukuunr xap ukku Tomonunu J(X) Gynkmus 6¥inua nuddepenimaniad, ymymIamras

©)

Aben uHTerpas TeHIJIaMaCUHUHT €4MMUHHI XOCHIT KUJIaMU3:
o(x) =L d I f (t)dg(t)
F-a)dg(); [g(x)-g®]
[ynnait kuauod, arap (1) TeHrmaMaHWHT €4YMMHM MaBxXKyxa Oyica, y (4) xypunuiga O0ynap
sKaH. by QopMmymnaHn XocWiI KWIMII jKapaéHUAAaH Kemud YMKaIWKH, arap €4uM MaBxyn Oyica, y

ATOHA.
[y ycynna kypcarumn MYMKI/IHKI/I ym6y

I eI _ ¢ (y), 0<a<1 (5)
[90) -9 (t)]

ymMyMJjamraH UHTETpal TCHITIaMaHUHT €YNMHA

p(X) =

(4)

1 d i f (t)dg(t) ©
[

F(1-a)dg()5[g()-g®]"
dopmyna 6unan anukmasagm. by epna §(X) kamarosun Ba § '(X) # O pymkmus.

Tabpud. @(X) € Ll(a, b) (a<b<+o)sa Q(X)ysrykcus Ouppepenyuarranysuu,
yeyeuu (kamarosyu) hyHKyus 6)7ﬂcuH Yw6y

D, 4(X) = j[g(x) o)) edg(t), >0, ™)

{Da‘;gmqo(x) = ﬁ [l -9(0]  pMdg(®), o> 0} (8)

kypunuwoazu ugpooanap @(X) pynxyuanune ¢ (X) yuxyus 6yiiuua onunzan o (kacp) mapménu
(Puman- Jlyusunn mavrocuoa) unmezpaniapu oeuunaou [2].

Dai g(x)(o(x) Ba D; ijg(x)go(x) dynxmmanap  (@,0)  opanukmusr gespnu  Gapua
HyKTaJapuaa aHUKJIaHTraH 6yiuo, Ll(a, b) cungra rerumm 6ynanu.
Arap 0 < @, B < +o06¥ica, nespau xamma X € (a, b)yqu
-p D” (a+p)
Da,x;g(x) a,x; g(x)q)(x) Da X;9(x) a,x;g(x)¢(x) Da X; g+(x)¢(x) (9)

TEHTJIUK YpUHIN Oynanu. XakuKaTaH Xam,

-p
Da,x;g(x) a,x; g(x)w(x) -

®apIT UTXK HTXK depIld ( STJ FerPI), 2019, Ne3 (No.3) 15



OYHJAAMEHTAJIBHBIE HAYKH

:r(l) an(x)I[g(X) a(s)]* e(s)dg(s) =
T )r(ﬁ) L J[g() 9(s)]*(s)dg (s) [9(x) - 9O *dg(t) =

T )rw) jqo( )dg(s)j[g(x) g [9(t) - g(s)]*dg(t).

Oxupru MYKM HMHTErpajiia g(t) g(s) + z[g(x) g(s)] aIMaIITUpUII OakapHIll HaTHXKacuiaa

KyHHJary TEHITIMKHU XOCUJI KUJIaMu3:
[l900—g®F g(t) - g(s)"*dg (1) =[g () - g * [ 21— 2)" dz =

r(a)r(ﬂ) a+f-1
et f) ————[9(x)—g(t)]

By 5ca (9) TeHrIMKHUHT TYFPUIMTUHY KYpcaTaiu.

Tabpud. @(X) dpyuxyua [a,b] kecmaoa AHUKIAH2AH 6a g (X) yznyrcus
ougpdpepenyuannanysuu, yeyeuu (kamarosuu) 6yu6, ¢§'(X) = 06yncun.

1 d I p(t)dg ()
F(1-a)dg(x) 3 [9(x)-g®]"’

. 1 d b ptdy)
Do) = 51~ 23 da 00 fa 9 — o OF °<“<1} v

kypunuwoazu ugpooanap @(X) pynxyusoan Q(X) pyuxyus 6yiiuva onunean o (kacp) mapmubnu

<a<l, (10)

D:,x;g(X)(D(X) =

(Jlyusunn mavrnocuoazu) xocurarapu oetunaou [3].
Jdemma. Azap @(X) gpynxyusa [@,0] xecmaoa abeonrom yznyxcus 6ynca, [a,0] xecmanune

despru 6apua nyxmanapuoa @(X) pyukyuanune xacp mapmubnu xocunanapu maexncyo 6yuub,

Kytiuoazu ¢oopmyna ypuuau 6ynaou:

D oyt | e@ F eMde® | o . 4
2o T T - a) | [900) - 9@1° 1[9() - g |
D" o)=L Q) +T POd90) |, g
s T T - a) | [9) - 901" 1 [9() - g |

Mucon. (X)=[g(X)—g (a)]"“l 0 <a <1 6¥ncun. Y xonna, (10) TeHrmMKKa acoca,

1 a-1
T d () J[g() g “[g(t) — g(s)]“ *dg(t).

WHurerpan }”/3rapquI/ICI/IHI/I g (t) g (a) + z[g (X) g (a)] dopmyna 6unaH aaMamTHPCAK,

d %o .. 1 d o
TR i e PP G i

D:,x;g(x)(o(x)

a X; g(x)w( )
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tenrmuk kemn6 unkamm. Jemak, @(X)[g(X)— g(a)]“‘lqayHKum a €(0,1) taprubnu xocuna

YUYH ¥3rapMac coH Basu(pacuHu Gaxapau.
Teopema. & > O 6yncun. Y xonoa

D, .00 Paxigoo@(X) = 9(X) D000 Paban®X) =0(X) (12
meHenuxnap bapua (p(X) € L (a,b) ¢yuryusnap yuyn,
Dal;( g(x) a X5 g(X)¢(X) ¢(X) DX g g(x) x b; g(x)(o(x) Q)(X) (13)
MEeH2IUKIap MOC pasuuioa bapia
(D(X)E Daxg(x)(Li)! ¢(X)E Dxbg(x)(Li)

@yHKyusap yuyH daxcapuiaou.
IOxopunaru @(X) pyaxuusauar J(X) GyHkims 6yiinua oJdHMHraH Kacp TapTHOIN XOCHIACH
Ba MHTErpaiu épaamuia Kyﬁnz[arn uHTerpoauddepeHman onepaTopJapHu KHPUTAMU3:

j [9(X) - g(t)] “ e(t)dg(t), agar a<0 bo'lsa,

DY g0®(X) = r(_dn)

d[g(x)] D; o0e(X), agar a>0 bho'lsa,

F(_ ] L1900~ 001" *o)0g(), agar a<0 bo'la,
D0 ?(X¥) = "

0 Grgoay Deoame0): agar a>0 bo'lsa,

6y epra N=[a]+1.
Bynzau tamkapu 6y oneparopiap KyWHaari Xoccanapra ora:
1-nemma. Arap O<a,ff <1lBa

[90)—g(@I™ f (x),[9(0) —g ()] f (X) € Ly(a,b) 6yca, y xonna nespm xamma
Xe (a, b) YUYyH

axg(x)[g(x) g(a)] Daxg(x)[g(x)_g(a)]_af(X):
=D,% o [900 - 9(@)] “ D2, [9(¥) - g(@)]” f(x)

MyHocabat ypuHiM Oyinaau.

2-nemma. Arap 0<2a <1sa [g(X)—g(a)]“ f (x),[g(b)—g(X)] “ f(X) e L (a,b) 6ynca,

y xonza aespmu xamma X € (8,0) yuyn xyitunaru aitaustnap ypusiu 6ymamm:

D ia00l9(¥) — 9 (@)1 D350[9 (X) — 9 (@) f (%) =
=[9(x) - 9(a)]" " D550 T (%),

D00 [9(0) = G OOT " Diiig 9 [9 () — g ()] £ (x) =

=[9(b) ~ g(X)]" " D50 T (X).
3-nemma. Arap 0<2f <1lga

[90)-g@]" f(x), [9(b) —g(X)]** f (x) eL,(a,b) 6¥1ca, y xomma nespmm  xamma
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X € (a,b) yuyn kyituparu aitaustnap ypunmm 6ynanu:

Dy Yoo [0(0)—9(@)] 7 D7 [900-9(@)]" " f(x) =

D00 [9(0) =g (01 Dy 4y [9(B) = g 001 £ (x) =

=[90)-g@)] " D7 f (%),

=[g(b) - g1’ D;22,, T (X).

4-nemma. f(X) e c®” (a,b), 0<y<1sa 0<a <1 6yncun. ¥V xonna ymoy

Da

DO{

a,x;9(x) ~a,x;9(x)

X,b;g(x) 7 x,b;9(x)

. ) sin(an) b g —g(a) | f(®)dg()
Paxiag T (¥) =costam) () + = I(g(x)—g(a)J a)—g(x)’

D, 50 () =cos(eem) (9 - S | (3((8 . 353) R

a

a

5-nemma. Arap U(X) € cn (-1,-1), O0<y<1Ba 0<2f <16¥nca, y xonma Kyiinmaru
aitHusATIAp YpUHIU OYnaau:

dg(x)

p-1

d ’
Mﬂg(x)‘g@” dg (&) x

* IDQ(f) -9 -[1- 9] }U(t)dg(t) =

-1

B L1rg)) 11
ol ”)”(X”_Il[u g(x)J (g(t)— 900 1- g(x)g(t)l”“)dg“)’

251

d

[la©-900] dg(@)[|l9) -9 -[1- 9] pt)dg(t =

B L1-g)) 1 1
=malp ”)”(X”_fl(l—g(x)] (g(t)—g(x) +1—g(x)g(t))”(t)dg(t)'

[Mynnait  xkuiuO, ymymuamrad AOen  uHTerpal  TeHIIamMacujaH  (QoiganaHuo,

uHTerpoauddepeHnan oneparopnap Tabpupu KeNTUpUIAUW Ba Oy onepaTOpiIapHUHT Oab3u
XOCCaJapUHU YPraHuIl aMajra OMUPHIIIH.

IOKkopuna onuHraH HaTwkanapaaH (GU3MK JKapaéHJIApHU YpraHulaa KyJUIaHWIAIUraH

yerapaBuil Macasajiap Ha3apUsACUHU PUBOKIAHTUPUILIA PONJaNaHUII MyMKHH.
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MEXAHHUKA

IIAXAP IIAPOUTHJIA YOPPAXAJIAPIAH Y30K/IA JKOMJIAIUTAH IUETATIAP
VTHUII )KOMJIAPUJA XAPAKAT XAB®CHU3JIUTMHU OLLIAPULL

M. PaxmarynnaeB, ¥Y.C. Caanyiniaes

JKuzzzax nonumexnuxa uncmumymu, U.Saadullayev@mail.ru
(Kabyn kununou 30.08.2018 i.)

Ywby wmaxonaoa waxap wapoumuda uoppaxaiapoar y30K0a AHcOURAWI2AH RNUEOANAp Ymuid
Jlcoliapuda xapakam Xas@cusiueuny mavMuHIQWl OYuuua mapmubea COMUHMA2AH Nuéoanrap ymuul
arcotinapudazu 5.16.1 ea 5.16.2 tiyn bereunapu buran Oencunanean. Xasghcuz xapaxamuu mawikui 3mui
Maxcaouda NUEOANapHuHe XapakamianuwuHu ep ocCmuoaH ymuwiuHu mawikun smuw. 5.17.1 ea 5.17.2
beneunap Ounan Oeneunawi éxku NUEOANAPHUHZ ep YCMUOAH VIMUUWL HCOUNAPUHU MAWKUL dmuwl 8a 5.17.3,
5.17.4 bencurapu bunan dereunaus OpKaIu NUEOANAPHUHS XAPAKAMAAHUWY MAWKUL DU KV30a MymuieaHx.

Tasany cyznap: aemomoou, Xatoosuu, Uy, nuéoa, uoppaxa, Ruéoanap Yymuui Hcou, tyn bereurapu,
xapakam, xagghcus xapaxam, mpaHCnopm OKUMU.

B cmamove npugedenvt ycnosusa obcneueHus 6e30nacHOCMU OBUNMCEHUS HA NEUEXOOHbIX Nepexooax
VOANEHHBIX OM NEPEKPECMKO8 8 20POOCKUX YCILOBUSX HA HEPeyIUPYemMblX NepeKpecmKax yKazae 00poNCHbLM
sHakom 5.16.1 u 5.16.2. Ilpu s3mom npueedeH nopsaook opzanusayuu Oe30NacH020 nepexooa Neuexooos
CO2ACHO 00poXCHbIM 3Hakam 5.17.1 u 5.17.2 , a makdce opeanuzayus nepexooa neuiexooos yepes
no03eMHble Nepexodbl KAK YKA3AHO 6 00POJICHbIX 3Hakax 5.17.3 u 5.17.4.

Knrouesasn cnosa: agmomobunn, 6ooumenv, 0opoza, neutexoo, nepecedenue, neuexooHvlil nepexoo,
00pOHCHBLe 3HAKU, 08UdNCEHUe, Oe30NACHOe 08UMCEeHUe, MPAHCHOPMHBIN NOMOK.

The article describes the conditions for ensuring traffic safety at pedestrian crossings distant from
intersections in urban conditions at unregulated intersections by indicating the road sign 5.16.1 and 5.16.2.
At the same time, the procedure for organizing a safe pedestrian crossing according to road signs 5.17.1 and
5.17.2, as well as the organization of a pedestrian crossing through underpasses as indicated in road signs
5.17.3 and 5.17.4, is given.

Key words: car, driver, road, a pedestrian, road crossing, crosswalk, road signs, motion, safe traffic,
a transportable stream.

V36ekucron PecniyOnukacu MycTakKWIUIMKKA SpUINTAHAAH CYHT, UKTUCOIUM Y3rapuiuiap
xaérra u34mil >Kopuil sTmia Oonutaau. YyHOHYM, aBTOMOOMJ WMIUIA0 YUMKApHILI CaHOATH Mynra
KYUUILAM, WY KYpUIIUII COXAcH JKaJaJUTalITUPWIIN, IIYHUHTIEK, YeT 31 AaBiaTiapu OWIaH caBio
alloKaJIapyu IOKOpH Japaxkara kyrtapwinud. by sca, tabuuii paBumga PecrmyOnmka aBTOMOOMI
Hymnapuna xapakaT MUKIOPH HWIJaH-HWIra OpTHIIUTa oMb Kenau. X03Upru Ba MCTUKOOJIIAru
acocwii macamanapiaH Owpu aBTOMOOWI WyJutapuja XapakaT XaB(CHU3JIUTUHU TabMUHJIAIIIAH
ubopar 6ynub, yHIa MYI-TpaHCHOPT XOoJMcajapH, yjlapja XaloK OYiIyBUMiap Ba TaH KapoxaTu
OJIyBYWJIAD COHMHM, KYPWIAJWTaH YMyMHUH WXKTHUMOWW-HUKTUCOIMM 3apapilapHU KaMaWTHpHUIITa
KapaTwinimy 3apyp [1].

Oxupru VH WWUIMKAArM WKTUMOUN-UKTUCOAUNA UCIOXOTJIap aBTOMOOWIUIapra Xu3maT
KypcaTHILa Ba XalJoBUMWIap MajlakaBUl JapakaCMHM OIIUPUIIIA KECKUH TapKuOuid
y3rapunuiapra oiaud Kenau, XU3MaT HCTEebMOJIUMIAPUHUHT TalabiapuHu cudpaTiv Ba TYIUK
KOHIUpULITa WYHAITUPUITaH MKTHUCOAMETIAH XamJa XM3MaT KypcaTuluIapra XO3MprH 3aMOH
TanabraapuaaH Kenul YMKKaH X0J1J1a XU3MaT COXacH OJIAUra STHIM BasudanapHu Kyuau.

X03Upru KyHAa OHHr Jon3ap0d wmacana Oy TPaHCHOPT BOCUTAJAPUHHUHI  Xapakar
XaB(CU3JIMTUHU TAabMHUHJIAII Ba MUETATAPHUHT XaB()CcU3 XapaKaTIaHUIIMHH TAIIKHUI STUIITUD.

FOxopuaa kentupuirannapaas kenud 4yukuo, yanapaa xaBdcens XxapakaTJaHUIIHU TaITKUI
KUJIMIITHUHT aCOCHM MaKcaau Xap XUJ TPAaHCIIOPT BOCUTAJIAPUHU IOKOPU TE3JIUKIIap OUiIaH WYIHUHT
Typau OynakiapujaH, HWIHMHT Xap KaHgail o00-xaBo miapouTHujaa xaBcu3 YTKazuml Ba
nuénaiapHUHr XaB(PCH3 XapakaTJIAaHUIIMHU TabMUHIAIIAH ubopar, ae6 TymmHuinaad. bynnax
Kenu0 YMKaaIuTraH acoCUii Macajanap KyWnaaruiap:

- TpaHCHOPT BOCUTAJAPUHMHT Ba MUENATAPHUHT XapakaT TapTUOMHH OeNruiall Ba TabMHUHJIALI;
- WYJ XapakaTy KAaTHAIIYWIAPWHUHT XapakaT KyJalJIMTMHA TabMUHIIALL
- aBTOMOOWJUIAPHUHT IOKOpU caMapaJopiuK OWiIaH MIUIAIMIMHU TAbMMHJIALI Ba DHT SAXIIU WY1
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LIAPOUTHHHU BY)KYATa KEITUPHIL;

- XapakaT XaB()CHU3IMIMHM TabMMHJIAIl Ba HYI-TPAHCHOPT XOMUCAIAPUHUHI SHI KaM COJHP
STWINLINTA DPULIMILL

- arpod - MyXuTHH OyJIFaMaciauK (IKAJIOTHK MyaMMOJIApHHU XaJI ATHUII);

- TPAaHCHOPT BOCUTAJIAPUHUHI Ba WYJI MHIIOOTIAPUHUHI T€3 UIIJAH YMNKMACIUTUHU TabMUHJIALL
[4].

TpaHcopT BOCHTAJApUHUHT XapakaT XaB()CU3IUTHHA TabMUHJAINTA TYCKUHIMK KUITYBYH
OMp KaH4ya TEXHUK XO0JIaTra OOFJIMK OMHIIIAp MaBXyH OYiIrO, TEXHUK HOCO3JIUKIAp Tyhanau Wy
TPAHCIIOPT XOJAUCATIAPU MUKAOPHU KYII COIMp STWIMILM Ky3aTwiMokia. KysaTyemap Harmxkacuiaa
15% wmuknopaarn MTXnapu acocaH TeXHMK HOCO3MMKIAp Ty(ailln COaMp STHITAHINTH
aHUKJIaHTaH.

Uynmapaa aBTOMOOGHMIUIAPHHHT KYNaiiMG KETHINM Y3-Y3UmaH XapakaT XaB(CU3IUTHHH
TabMUHJIAN Mypakkabiamaau. [Tuénanap yrum xoinapuaan NuénalapHUHT YTUIIN Ba Oy maiTaa
Typau Japaxanaru nuénanap OwiiaH OOfJIMK OYIraH Wyi-TpaHCHOPT XOAUCAJIApU COAUDP OYnuIIM
Kynaiinbé 6opmMoka.

TapTtuOra conuamarad nuénanap YTULI )KOMUTa SKUHIAIAETTaH TPAHCIIOPT BOCUTACUHUHT
XalJOBUUCH KAaTHOB KUCMHUHHU KecuO yraérran nuéma(iiap)Hu YTKazud 1000pHUII YUyH TE3IUTHHU
KaMalTUpHUIIM €KW TYXTamM wwapT. Arap TapTuOra cojavMHMaral nuénaigap YTUIl >KOWM onuna
TPAHCIIOPT BOCHUTACH XapaKaTHMHW CEKUHJAITHpca €KW TyXTaca, KYIIHH Oyiakiapaa
XapakaTiaHaéTran Oouika xaiizoBumiap Oy TpaHCHOPT BOCHTAcH ojiauAa nuéna(iiap) Mykaurura
MIIOHY XOCWJI KWITaHJIapHUiaH CYHITHHA XapaKaTJIaHUIIHU JaBOM 3TTUpUILIapu MyMKuH. TapTubra
COJIMHraH NMénanap YTHII >KOWIapuaa XainoBumiap CBETO(OPHUHI pyxcaT 3TYBUM HILOPACH
€Hral Takaupaa xam nuéna(iap)ra KaTHOB KUICMHHM 11y HyHanuga KecuO YTUIIHU Tyrajulamura
UMKOH Oepunuiapu kepak. [lu€namap yTumn xolinapujgaH KeWuH maino OynraH TUpOAHIIUK
Tydaiii XxaiijoBuu nuénanap YTHUI Koiuaa Tyxramra Maxoyp Oyiaguran Oyica, nuénanap yTUIl
YKOWHTa KUPHII TaKUKJIaHAIH.

[Muénanap xapakaTUHUHI aBTOMOOMJI WynIMJa XapakarjaHa€TraH TPaHCIIOPT BOCHUTAJapU
YU4yH T@bCUPUHU yMyMaH HYK KWIHII MAaKCaAuAa nuéoanap uyn ymikazzudu EKU mOHHeNnapu
KYPHWIHIIH KEpakK.

HIHK 2.05.02-07 xypcatmacura acocan, nuénanap xapakaT Mukaopu 10 mapaxanu iynnap
yuyH coarura 100 ogam Ba yHnaH opTuK Ba Il mapaxxanu iiynnap yuayH coatura 250 ogam Ba yHIaH
OpTHK Oynranna nuénamap (ep ocTH €KW ep ycTu) HynaruHu joduxamam jo3uM. [Iuénamap
WyJaKJIapy JIONMXAJaHTaH XKouaapaa TYCUKIIap Ky34a TYTHINIIH 3apyp.

IMuénanap nyn yTkasruaiapy My KATHOB KUCMUHUHT TENACUAaH YTKa3UiICca, KypHIUII OCOH
Ba ap30Hra Tymaau. JIekuH nuénanap yHaaH kaM ¢oiianaHuiaaauinap, YyHK Wyn catxugad 5-6 M
OanaH/UIMKKa KyTapuiauO, cyHrpa sHa KaiTa Tymunuiapu kepak. Uly cababnu nuédanap ityn
ymKazeuyu acocul Wyn yiManaH VYTranga €Kd  WYJTHUHT XapakaT OWIaH FOKJIAQHTaHJIUK
kodbdunuentu xkyna toxopu 0,7-0,9 Oynranna wukmucoouir ncuxamoawn oiudanu xamoa
nuéoanap ¢honioananuuiu WWKopu 0Oynaou.

Ep octu nuénanap ToHHemnapu nuéaagap TOMOHUJAH KyN GoijanaHuIaan, YyHKH €p OCTH
TOHHEJUIAPUHUHT OajaHjiura 2-2,5 M JaH omMaiau Ba TuEAanap TYMHO-YUKHUIIN WY1
YTkasruwiapura HucO6ataH 2 Mapra oOcoH Oynaau. JIEKMH TOHHeNIap KypWIMIIM >KUXAaTUAAH
OupMyHUa Mypakka0d Ba KUMMar Oyiaau.

[TuénanapHuHr Wyn YTKa3ruy Ba TOHHEIAp KypHIITaH *oiiapaa TapTUOCU3 I0pULILIAPUHI
KaMaWTUpHUII Makcaiauaa Uyn Yku Oyiinuya €Ku aXXKpaTyBUM Iosiocaia 2-TypyX Hyn TYCUKIapUHU
uynauHT Xap ukku TomoHura 50-100 M macodara (xapakat MUKIOpUTa Kapab) YpHATHII 3apyp.
Xo3upru KyHma Oapua IaBIaTIapaard Kabu Y3GeKHCTOHAAa XaM MHETATapHUHT XapaKaTHHH
TAIIKUJ OSTHUIIJA acocui BocuTa OYnuO #ynm Oenrujmapu Ba WHYnm Oedrw  4YM3MKIapUAaH
dborinamanmnagu. AXONM  SIIAWIWTaH JKOWIapjaa YTKa3wiraH TaJIKUKOTJIAp acocaH, Wyl
[IAPOUTIIAPUHUHT MYypaKKaOJIallyBy Ba MYI-TPaHCHOPT XOTUCATAPUHUHT KYIIad COMUp STHIUIIN
HaTH)XKacuJa YpHaTHIAAUraH Hyn OenruapuHUHT COHU OolIKa »koiapra HucOaTaH 3-4, 6a'3aH 5
MapoTaba kyn Oynaumm anukiaaau. [Tuénanap xapakaTHHUHT KYMaluIIyM Ba My MapoOUTIapUHUHT
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MypakKkaOJanlyBl XaWJOBUYMIIAD TOMOHHUIAH KAaTOp YpHATWITaH Wyn OeNruIapuHUHT KaOyn
KUJIMIIHY KUAUHIAITUPHUO, YIapHUHT caMapacy aH4a MacT OYIMIIN Ky3aTUiIau.

Bonanap myaccacaiapy MUHTaKacuaa XapakaTHU TAlKWJI 3TUIIIA X03UpAa UIUIaTUIIaAUTaH
TeXHUK BOCHTaJap KyHujarwiapaad uOopar: iyn Oenrwmiiap, Wyn Oy 4YW3HKJIApH, TPAHCIOPT
cBerodopnapu, nuéna ceerodoprapu, yn Tycukiaapu. byHnail anbaHaBHl yCynna XapakaTHU
TAIIKWJI 3TWIMIIKMIA OUp KaH4a OOBEKTHB Ba CyOBEKTHB KaMUYMIIMKIIAP MaBXy/l.

Bupunyuoan, xynuminuk xolUiapaa Hynm €kacuma JgapaxTiiap MaBXKyUIMTH - cababmu
VpHaTWIraH Wy Oenruiapu XaigoBdriapra Oenrmianrad Macodaaa KypuHManu.

HKKkunyuoan, axony MyHKTHJIAH YTYBYM aBTOMOOMI Hyiapuaa Typid iHya OenruiapuHuHT
KyIu1ab KYWHMIMIOM HaTWKacula XaWaoBuMra TyIIAAuraH axOopoTiiap MHUKAOPU KECKMH OILUIIN
okuOaTHIa, yiaap WYl MUHTaKacHIAru y3rapyBud axOopoTiapHHHT (pakaT OMp KHUCMUHHU KaOyi
KWJIA OJIMIII UMKOHUSATIIAPUTA drajap.

Yuunuuoan, nménanap WYIHUHT KAaTHOB KHCMHUIAa YUKWIIMHU Oaprapad STyBYM HYn
TYCUKJIapy YpHAaTUIMAaraHjury, IIYHUHIZIEK, TpoTyapiapAa Ky3 Ba 0Oaxop oiapuia oOKasa
CYBJIapHU TypuO KOJMIIM HaTWXacula NUENATApHUHT XapakaTIaHWIIM aManjga iyn Exacuaa
OynuIIM Ky3aTHIIau.

Typmunuuoan, Xaiinopumiap OyHmail KHHWH WY MIAPOUTHHU XUCOOTa OJIMaraH paBHIIA,
TE3JIMKHU [TacalTUpMacAaH XapakaTHU JaBOM 3TTHUpaIuIap.

Xapakar xaB(CH3JIUTHHU OIIMPHINIA TApFUOOT HMIUIAPH Ba HYJ XapakaTH KOWJAJIAPUHU
Gy3raHnuK Gyiiiua NHENaNapHUHT )KaBOOTapIUTHHY OIINPHIL  Myimapaa XapakaTJaHHILI
KOUJaNapuuy Tapru6 kumum Ba MTX omguHE onumn OyiMua TYIIYHTHPUIN HILIAPHHE ONHG
Oopull, 1y Makcaasia OMMaBui ax0opoT BocuTanapu (MaTOyoT, paauo, TEJIEBUIECHUE), HAILIPUET,
KHHO, T€aTp CaHbaTH MMKOHMATIAPHIAH (OWJaaHUII, KYPUK, TAaHIOB Ba MycoOakamtap YTKa3HIl
XapakaT XaB(CU3JIUIMHU OLIMPUILJIA Ce3UIapiid oMui 0Yiau0 xu3Mat Kuiaau [1].

[InénanapHUHr yTUII KOMJIApU €p OCTHAA, €p YCTHAA Ba KATHOB KUCMHUHHHI 03acuia
O0ynu6, muénanmap Ba TPAHCIOPT BOCUTAIAPUHHUHT Hyminapu (MyHanuunuM) kecumanu, Oy 3ca
iymrapaa xapakatjaaHuin xaBCU3IUTHra Tax,au conaau [2].

[Tnénanap xapakar TapTuOra ColNMHMaiAUran nuénanap YTUIl *oinapuia KaTHOB KUCMUHU
KecuO YTHIIIaH aBBall, SKMHIAMMO KenaéTraH TPaHCIOPT BOCHTAIAPHHM YTKa3uO 1000puo, yTum
y3mapu ydyH XaB(CHU3 SKAaHJIMIMra MIIOHY XOCWJI KWITAHJIMKIApUAAH CYHI HYJIHUHT KaTHOB
KUCMJIapUTa YUKUAIIUTApU MYMKHH [2].

TaptuOra  conmuHMmMaran  nuénaiap
YTUII XKOMIapura SKMHJIAIAETTaH TPaHCIOPT
BOCUTACUHMHI Xal0BYMCH KAaTHOB KHCMUHU
kecub  yraérran nuémamapHu  YTKa3ub
I000pHII YYyH TE3UKHU KaMaWTHpHUIIU EKU
tyxtamu mapt. (Konnanapuunr 109- Oanmgm)

[2]. . —— = :
Arap Taptufra conMHMaraH nuénanap | : .,\\ 3 ~
YTUII KOMM OJAMAa TPAHCHOPT BOCHUTAcH | : i% .

XapaKkaTHM CEKMHJIAIITUpca €KW TyXTaca, | =
KYIIHE Oynakinapaa XapakaTiaHaérran O0omka 1-pacm. Taprubra conmnmaran nuénanap yTuun sxkoinapusa

Xai[oB4MIap Oy TPAHCIOPT BOCUTACH OJIIMA 5.1"6.1 66J3I‘I/ICI/I ﬁ}“:nHI/IHr gan Tapadura YpHaTHINO,
.. N nuénanap YTUI SKOMMHUHT ONJ] YerapacHHH OWIAupanu,

nueagainap HYKJIMIura HUIIOHY XO0CHIJI o
5.16.2 #yn Oenrucu  aBBAITH  OCITHHWHT  aKCHHH

KUITaHIapHIaH CYHITHHA XapaKaT/IaHHITHH KypcaraauBa HYJIHUHT YHr Tapadura ypHaTHINO, nuénanap

HAaBOM STTUPHLITIAPH MYMKHH. $THII >KOWMHMHT TyTall 4YerapacHMHH KypcaTtaau Ba ymoy

(Kompamapuunr 110- 6anan) [2]. Oenru Ownan Oupramukaa “3e6pa” maknumaru 1.14.1 éku
[uénanap YTUII XKoimapumaH Keiimm Hapamien YU3UIITaH 1.14.2 YU3UKJIApU Ounan

maiino  6ynaraH  tmpGaHmIMK  Tydaiimp O

Xal0BuM nuénangap YTHUII koluaa TyxTamra Maxx0yp Oynanuran Oynca, nuénanap yTUII KoWUra

kupui tTakukinanagy. (Kowpanapausr 112- 6annn) [2].
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Oparna TapTuOra coavHMaran nuénanap yTum skoitnapuna 5.16.1 Genrucu WYIHUHT Yan
Tapadura YypHaTUINO, MUEanap YTUI KOWMHUHT OJIJ1 YerapacuHu ounaupanu, 5.16.2 iyn 6enrucu
aBBAITH OCJTHHHMHI aKCHHM KypcaTaau Ba HYIHMHT YHT Tapadura ypHaTHauO, nuénamap yTHII
YKOMMHUHT TyTalll YerapacuHM KypcaTaau Ba ymoOy Oenru OmnaH Oupranukaa “3edpa’ makiuaara
1.14.1 éxu napamnen yn3wirad 1.14.2 ynzuknapu Ounad KyyulaHUIUIM MyMKHH. (1-pacm.) bynnait
nuénagap VYTUII S>KOWIapuaa Wy Oenrwiapyd YpHAaTWITaHWUTA Kapamad Typiau Jdapaxkajard
nuénanap OwiaH OOFNMMK OYIraH WYI-TPaHCIOPT XOJUCAIAPWHHUHT KYHMAWTaHIMTHHU CTATUCTHK
MabiaymoTiapra kypa 2016 iunma Xuzzax maxpunaru 111, Pammnos kydacuna nuénanapau 60cud
KeTHuI OuiaH OOFJIMK WYI —TpaHcnopT Xoaucanapu 14 ta 6ynrannuruan Ba M. Kapumos kydacuna
sca 8 Ta mnuénamapHu Oocub KeTuml OusaH OOFIMK HYI-TPaHCHOPT XOJAUCAIApH COIUP
OYNTaHIUTUHYU aHUKJIAIl MyMKHH.

bapua  xommapma, my — KymiajaH, =7
nuéfaap YTUII SKOWJIApUIaH TallKapuja Xam
XaimoB4YM OK Xacca OmiaH umopa 6epaéTran Ky3u
oxku3 muéna(iap)Hu YTKa3uO OOOPHIIM Kepax.
Arap HWYJIOBYMWIAPHU TYIIMPUIL €EKU YUKAPHUIIT
KaTHOB  KMCMMJa €KM  yHAA  JKoiulamrax
MaifioH4YaJa amainra omupwiIaétran  Oyica,
XaijoBun  OekaTna  TyXTaraH — WyHaJIWIUIN
TPAHCIOPT BOCUTACH SUIMKJIApU TOMOH Oopaérran
€kn yHIaH kemaérrad nuéna(yiap)ra uyn Oepuinu
Kepak. “bonanap TypyXWHM TamlMII’ TaHUKIMK 2-pacm.IIuénanapHur xapakaTaHUIIMHA ep OCTHAAH

(V)

Oenrucn  YpHATHIATaH  TPAHCIOPT  BOCUTACH YTHIMHH Tamkun >tum  5.17.1 Ba 5.17.2 Genrumap
TyXTarauja yHra sKUHJAIIA€TTaH  XaWlJOBYH Ouian GesruiaHam.

XapakaT TE3JWTMHH KaMaTHpHIIM, 3apyp Oyica, TyxXTamm Ba Oonanap TYpyXuHH YTKa3uo
F00OPHIIIH KEPaK.

Ymly TapTuOra conmuHMaraH nuémaiap YTHIN >KOMIapuaa WyI-TpaHCHOPT XOAMCATAPHHU
KaMalTUpHIL Ba XapakaT XaB()CHU3IUTMHHU OLIMPULI MakKcaauia, TapTUOra coJMHMaraH nuénaisap
VYT XKoWnapuaa NUENATAPHUHT XapaKaTJaHUIIMHN €p OCTHJAH YTUIIMHM Talkuwi tum . 5.17.1
Ba 5.17.2 6enrunap 6unan Oenrunam (2-pacm.) €xku nuETanapHUHT €p YCTUAAH YTUII KOWIApUHU
tamkuia otum Ba  5.17.3, 5.17.4 Oenrwnapum Ounan Oenrmiam  OpKaidd NHUETATAPHUHT
XapakaTJIaHUILIU TalKWwI 3Tuil (3-pacm).

Mynnapna aBTOMOGHILTAPHUHT THEANAP
Ounan  OofnMK ~ OYynraH  Hyn-TpaHCHOpPT
XOJMCAJJapUHUHI KamMalummra Ba MyJiapnaa
aBTOMOOWIIap ~ TUPOAHIJIUTUHUHT  OJIAMHU
OJIUIII MyMKHUH OYaiu.

Ymly »lIeMEHTIapHUHT ¥3apo TecKapu
OOFJIaHUIIIH Hadakar Xal1oBYMIIapHU
YKUTUIIHY OOIIKapyBUHU OalKuM yJIapHUHT
ounuM cudar AapakacMHM XaKKOHUN 0axosiad
6epanu. by sxapaénna 6axoman:

- TPAaHCIIOPT ~ BOCHTAJIADWHMHI'  TCXHUK  3-pacm.lIuénanapHuHr ep ycTHAAH YTUIN SKOMIapuHu

xoJlatura 0axo GepI/IIJ_I, arap HOCO3JMKJIAp Tamkwi >Thm Ba 5.17.3, 5.17.4 Oenrumapu Ounan

aHWKJIAHTaH OyJca, yJNapHMHT Iaijgo Oynran OeirumiaHaiu.

BaKTH, cabalu, XaiijioBuM Oy HOCO3JIMKIAPHU ¥3 BAaKTHJA AHUKJIAIl MYMKUHJIMTHHHM TaJKHUKOT
KWW,

- XalIOBUMHHUHT peaKkius BaKTH, XaB(JIM Ba3uAT BYKy/Ara KellraHua XaiaoBunaa OupoH-oup
Wyn OwiaH XOJMCAHMHT OJJAMHU OJIMII Y4YyH TE3KOp MMKOHMIT MaBXyl €EKU MaBXKy]
OYIMaraHIMruHU aHUKJIAII OpPKaJld aMaira OMIUPHIIAIH.

My n-TpaHCHOpT XOMMCANAPUHMHT TAXJTHIM IIyHH KypcaTaaukh, Oonamap OHIaH GOFIMK
KYTYUIINK fITX Oomanap wmyaccacanapu skuHHAarn 250-300M wmacodanu MuHTaKaga Kaig
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stwinamu. bomamapam  6ocub ketum  xomucamapuHUHT  50-60%  makTabmap  SKUHHIATH
MUHTAaKanap/a coaup oymaau.

YOy roKopuaa KeITUPWITraH HYJI-TPaHCIOPT XOAMCATIAPUHUHT OJIMHU OJIMII Makcaauaa
axoJM KYTI TYIJIaHaJAUraH Koiiapaa apHu, 6030piap arpoduia, TabiIuM Myaccacanap arpoduia Ba
THOOMET Myaccacacu arpoduia KyHUAard KENTHPWITaH NUENanap YTHII SKOMIApPUHU KypHII
Makcajara MyBohuK Oyiaam.

[Mlaxap mapouTHIa YoppaxaJaH y30KAa >KOMIaIran nuéaanap YTUII Koiapuaa XaBpcus
XapaKaTHU TAIIKWI STUII YU4yH IOKOpUJIAa KeATUPUO YTUIIraH TapTUOTa COJTMHMAara nuéaanap YTHIL
KOWJIApUJaru XapakaTHU TalIKWJ STHUII, SbHM NUENAJApPHUHI XapaKaTJaHUIIWHU €p OCTHAaH
VTULIMHU TAlIKWI 3TUII €KW NUENANTAPHUHI XAPAKATIAHUIIWHU €p YCTUIAH YTHII >KOWJIApUHU
TAIKWJI JTUIN OWUpWHYM HaBOarna mménamap OwinaH OOFIMK OynraH  HYI-TpaHCIOPT
XOJUCAIADUHUHT KaMaluIura Ba nOuéaanap VYTUII KOWIapu OJIuAa aBTOMOOWJUIAPHUHT
TUPOAHUTUTMHUHT OJITUHH OJTUII MYMKHH OYIasu.

[Maxap mapouTHa 4oppaxaaaH y30KAa Koillamran nuéaanap YTUII Koilapuaa xaBpcus
XapakaTHH TALIKWI 3TUIIAA 0ab3u Oup nuénanap Ounan OOFIUK OYIraH MyamMmoliapra ay4 KeJIHIl
MyMKHH OYymamu. UyHkn nuépanap VTUII >Koiiapuaa nuénanap y3jiapu Y4yH OelrujaHTaH
XKOMIapJaH yTMacian WyJTHUHT TPAHCIIOPT BOCUTAIAPU XapaKaTiIaHaJAUraH KUCMUJAH WYIIHU KeCcuo
yragumiap.

By aca aBromoOun iymiapuna nuénanap Ominan OOFIMK WY —TpaHCIOPT XOAMCATAPUHUHT
OpPTHUIINTA OJUO KeNaaHu.

Ymly #iyn —TpaHCHOPT XOAMCAJAPUHUHI OJJIMHU OJIMII Y4YyH Ba KamMaTUpull Y4yH
nuénanap YTUII KOHIapuja TPAHCIOPT BOCUTAIAPU XapaKaTjaHUII KHUCMHJAA HYJIHUHI Kapama-
Kapim OYIJIaKJIapuHHA 2KPATyBYHM TYCUKJIAP KYPHII Ba MUETAIAp TaBKyM OVIIraH skoiiapaa ep ocTu
Wymiapuaad ytunaa nuénanapra KyJlaJIuK sipaTUIl Makcaaua 3CKajgaTopjap Kypull nuénaiap
XapakaTjJaHUIIMra aH4ya KYIaWauk sparagd Ba nuénanap OwiaH OOFIMK WYl — TpaHCIOPT
XOJUCAIApUHUHT KaMalUIIINra SpUIINII MyMKUH OViaau.
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HAITPABJIEHUSA PA3ZBUTHUSA JTIOKAJIN3AIIMA B ABTOMOBHJIECTPOEHUH
PECIIYBJIMKH Y3BEKUCTAH
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Depeanckuil NOAUMEXHUYECKULI UHCIUMYM
(llonyuena 24.11.2018 2.)

3amonasuil uwinab yuxkapuwi wapoumiapoa Oymio8uU KUCMIAPHU MAXAIIULIAUMUPU, UULIAO
YUKAPUWIHUHS CaMapaoopiueuiy MabMUHIAUOUSAH ACOCUTl UVHATUUAAPOAHOUD. X03upeu COYUOMEXHUK
MUSUMAAPOA WAKKIAHeAH WWAa0 YuKapuui MyHOCaOamaapu 8a MAOaHusmu asmomoouts O0ymioeuu
KUCMAAPUHU V3NAUMUPULUHU 84 PUBOICIAHUWL UVHATUWIAPUHY Oencunraiou 8a 6owKapys UHHOBAYUSLIAPHU
JHcOpul dMut OURAH AXUUTAHULU MYMKUH.

Tasnu cy3nap: OowKapye musuMy, UWIA6 YUKApUW MEXHOIOSUSIAPY, UWIA0 YUKAPUUWIHU
MEXHOI02UK matépraw, 6OWKaApy8 UHHOBAYUSLIAD, CaMAPAOOPIUK.

B cospemenuvix ycrogusx jnokanuzayus KOMIIEKMYOWUX —yacmell A6MAEMCST  OCHOBHbIM
Hanpaegnernuem nogviuleHus 3gpexmugnocmu npousgoocmea. llpoussoocmeennvle OMHOUEHU U KYIbIYPA
COBPEMEHHBIX COYUOIKOHOMUUECKUX CUCTEM MO2YM OblMb VIAYUULEeHbL YIPAGLEHYECKUMU UHHOBAYUSMUL.

Kntouegvle cnoea: cucmema ynpaeieHus, HpoOU3BOOCMEEHHbIE MEXHON02UY, MEXHOI02UYEeCKas
Nn0020MOBKA NPOU3BOOCMEA, YNPABGIEHUeCKUe UHHO8AYUU, dPhexmusrocms.
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MEXAHHUKA

In modern conditions, the localization of component parts is the main direction of increasing
production efficiency. Industrial relations and the culture of modern socio-economic systems can be
improved by managerial innovations.

Key words: management systems, production and technological culture, managerial innovations,
effectiveness of the improvement of the management.

3HaYUMOCTh HMHHOBALIMOHHOTO Ppa3BUTHUS KaK JJIs TocyJapcTBa W O0OIeCTBa, TaKk W s
OTACNBHBIX NPEANPUATHHA, MoKa3biBaeT oObsBiaeHne 2018 roma B PecmyOnuke Y30ekucran kak
l'oga moxnepKku aKTUBHOTO IMPEANPUHUMATEIbCTBA, MHHOBAIIMOHHBIX U W TexHojoruil. Poct
3HAYeHUs] MHHOBAIIMOHHOTO pa3BUTHS B 0OmIeM OOIIECTBEHHOM M ASKOHOMHYECKOM DPa3BHTUHU
00BSICHSICTCS CIEAYIOIUMHU IPUYUHAMHU:

1. cHMKEeHHEM HOPM MPUOBUILHOCTH XO3IHCTBEHHOM EATENIFHOCTH M TPEOOBAaHUAMHU 00ECTICUCHHS
MHPOBOT'O YPOBHS KaueCTBa TOBAPOB U YCIYT BCIEACTBHE 0OOCTPEHUSI KOHKYPEHIIMU B MUPOBOM
HSKOHOMHKE, CBSI3aHHOH C Tio0anu3anueil MHpPOBOM HSKOHOMHKH U JHOepaiu3anuu
MEXIYHapOAHON TOPTOBJIH;

2. YCKOpEHHEM HAay4YHO-TEXHHYECKOT'O Pa3BUTHs M PA3BUTHUSA TEXHOJIOTUIH MPOU3BOJICTBA BO BCEM
MHUpe, BKIIOYash pPa3BUBAIOLIUECS CTPaHbl, BHIPABHUBAHUS TEXHOJIOTMYECKUX BO3MOKHOCTEU
Pa3BUBAIOMIMXCS CTPAH 3a CYET TpaHC(epa TEXHOJIOTHIA U IIepeHoca MPOU3BOJICTBA;

3. BBICOKOW JAMHAMUKOW W3MEHEHUH, KaKk B MPOM3BOJCTBEHHBIX TEXHOJOTHSIX, TaK U B OH3HEC
Cpele, COKpAIleHUEM IPOJOJIKUTEIBHOCTH >KU3HEHHOIO LUKIA HPOAYKLIHH, IOCTOSHHBIM
COBEpIICHCTBOBAHKE MPOAYKIIMM KOHEYHOTro moTpednenus (B 2-3 pasa Owvictpee uem 20-30 ner
Hazan),

4. CHUXEHHS POJU TPAAULMOHHBIX KOHKYPEHTHBIX MPEUMYIECTB, B T.4. M 32 CYET OPUTHHAIBHBIX
TEXHUYECKHUX PELICHUM.

WunoBanuu HeoOXoauMbl A 3()(PEKTUBHOTO MPOM3BOACTBA TOBAPOB M YCIYI Ha YPOBHE
MHUPOBBIX CTaHJApTOB KayeCTBAa IPU COKPALIEHUM 3aTpaT IHEPreTUYECKUX, MaTEepPUAIbHBIX U
JIOJICKUX PECYpCcoB, B T.4. W uepe3 BHEAPEHHE HOBBIX (OpPM OpraHu3alMi U YIPaBICHUS
IIPOU3BOJICTBOM.

[Tpumepom 3TOro SBISIETCS COBPEMEHHOE aBTOMOOUIIECTpOeHHE Y30eKuCcTaHa. 3apokaeHUuEe U
pa3BUTHE HOBOHM MJi1 Haledl CTpaHbl OTPACIU MPOMBIIUIEHHOCTH OIPENEIWIN Pl KOPEHHBIX
HOBOBBE/ICHU B OpraHU3aliy U YIIPaBICHUH IPOU3BOJICTBOM.

Kak mokas3pIBalOT HalIM HCCIENOBAHUS PAa3BUTHS OTEYECTBEHHOTO aBTOMOOMIIECTPOEHUS,
COBPEMEHHOMY IPOM3BOJCTBY IIPUCYIIH CIEAYIOLIUE U3MEHEHUS:

1. BBICOKHE TpeOOBaHUS K KAUECTBY NMPOAYKIIMHU U TIPOIECCOB,

2. aBTOMAaTH3allMsl IPOU3BOICTBEHHBIX MPOIIECCOB, POOOTU3AIMS U BBICOKAs
(hOHIO0BOOPYKEHHOCTH TPYy/a,

3. 3aBHCHUMOCTbH KauecTBa MPOAYKIHHU OT TPyAa KaxKJO0To,

4. BbBICOKHE TpeOOBaHMS K KAYECTBY HHKCHEPHO-yITPAaBICHUECKUX peieHui [8 ¢. 34-44].

VYkazaHHbIe U3MEHEHUS TPEOYIOT COOTBETCTBUS YPOBHS OpraHM3allMy MPOM3BOJICTBA BBICOKHM
CTaHJapTaM MHpPOBOIO KJlacca, U BBHJY TOIO, YTO JIOKAJIM3alMsl IMPOU3BOJACTBA OCHOBHBIM
HaNpaBJICHUEM CHIKEHHsI C€0ECTOMMOCTH M CHMKEHMSI MMIIOPTHBIX MOCTaBOK, TEXHOJOTMUYECKON
MO/ATOTOBKH ITPOU3BOJICTBA U OCBOEHMSI IPOU3BO/ICTBA aBTOMOOMIIBHBIX KOMITOHEHTOB.

JloCTHKEHHE BBICOKOTO JIOKAJTM3AI[MK TPOU3BO/ICTBA AaBTOMOOMIIbHBIX KOMIUIEKTYIOIUX YacTeil,
CBIpPbSl U OCHOBHBIX MaTEpUajOB, a TaKKe WH)XMHUPUHTOBBIX U CEPBUCHBIX YCIYI, BBICOKOTO
YPOBHSI OpraHu3alliy MPOU3BOJCTBA 3TUX YaCTEH HAa OTE€YECTBEHHBIX MPEANPUATHAX, CTAHOBUTCS
OCHOBHBIM (haKTOpOM oOOecreueHus] KOHKYPEHTOCIIOCOOHOCTH aBTOCOOPOYHBIX MPEeANpHUITHH U
Bceil otpaciu. Oco0o0 3TO Kacaercsl YHpaBieHUs MOCTaBKAaMH aBTOMOOMJIBHBIX KOMILIEKTYIOIIMX
yacTel KaueCcTBOM, COJIEp)KaHUE U METOJIbl KOTOPhIX KOPEHHBIM 00pa30M U3MEHUJIOCH C Pa3BUTHEM
OTEYECTBEHHOI'O aBTOMOOHIIECTPOCHUSI.

OmHo¥ 13 0COOEHHOCTE COBPEMEHHOTO MPOMBIIIJIEHHOTO TTPOU3BOICTBA, KAaK MMOKA3bIBAET
NepesioBOi 3apyOeKHbIM OMBIT, SBISAIOTCS MPOYHBIE M JIOJTOCPOUYHBIE CBSA3M C IMOCTaBIIMKAMHU
KOMIUIEKTYIOIIUX YacTed, MaTepualoB U YCIyr. OTO MPUBOJUT K TOMY, YTO BOKPYT KPYIHBIX
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IpeanpusaTHii 00pa3yroTcss popMaIbHbe U HeOpMaIbHbIE TPYMIBI MPEANPHUITUN, HE3aBUCUMO OT
UX Pa3MepoB, OTPACIEBON NMPUHAIEKHOCTH U (POPMBI COOCTBEHHOCTH, OOBEAMHEHHBIE BBIITYCKOM
KOHEYHOW NMPOAYKIMH, HAIPUMED, JIETKOBBIX aBTOMOOHJICH.

OTH Tpynnsl NPeiNpUATHIl B CHIly CIELUAIN3ALUU BXOIAIMMX B HUX HPEINPUATHH M HX
B3aMMHOW 3aBHCHMOCTH TPUOOPETAIOT HOBBIE KAayeCTBO, TO €CTh KOJIWYECTBEHHBIC H3MEHEHHS
CBsI3el MeX1y aBTOMOOMIJIBHBIM 3aBOIOM M €r0 MTOCTaBIIMKAMHU Jal0T HA OCHOBE CUHEPI€TUYECKOTO
a¢(ekTa HOBOE Ka4eCTBO BCEH TpyIIe, KaK MPOU3BOUTEI0 SIMHON KOHEUHOU MpoayKiuu. Takue
IPYNIIl  IOPUAWYECKH  CaMOCTOSTENBHBIX, TIeorpaguuecku  OJIM3KO  pacloJIOKEHHBIX U
OOBETUHEHHBIX IPOU3BOJACTBOM €IMHOW KOHEYHOM NPOAYKUMH MPEINPUATHI Ha3bIBAIOTCS
KJIaCTEPOM.

[IpennpusTus, BXOAAIME B KJIACTEP, MOCTABISIOT HM3TOTOBUTENI0 KOHEUHOM IPOIYKIUH
KOMIUIEKTYIOIIME YacTH, MaTepUabl, OKAa3bIBAIOT YCIYTU IO BBIIOJHEHHIO CHELHAIbHBIX padoT U
mp.

OmnpezpensromiMMU  CBOWCTBAMM  KjacTepa  sABIAIOTCS — reorpaduueckas  OJU30CTb
B3aMMOCBSI3aHHBIX MNPEANPUSATHA OJHOW WJIM POJACTBEHHBIX OTpacieil MPOMBIIUICHHOCTH U
CelMaNn3anus 1o BepTUKAJIbHON LENH IMPOM3BOJCTBA KOHEUHON MPOAYKIHMU. MOXKHO OTMETUTh
CJIEYIOIME IPEUMYILIECTBA KJIACTEPOB:

1. bauszocTh K NOTpeOUTENIO U IOHUMaHKE POOJIeM 3aKa3unKa;

2. Bonbmast riOKOCTh MPOU3BOICTBA M BHICOKAsi CKOPOCTh H3MEHEHUH;

3. Bo3MoxHOCTH OKa3aHUs (PUHAHCOBOM M TEXHUYECKOM MOMOIIIH;

4. Bpicokne MOOWIN3aLMOHHBIE BO3MOXXHOCTH IO TEPEMEIICHUI0 O0OpYIOBaHUS |

KBaJIM(UIUPOBAHHOTO IEPCOHANA;

5. HapexHOCTh CBsi3el MEXIy NPEANPHUATHSIMH M BBICOKHMH YPOBEHb MX JOBEPHUTEIBHOCTH HA

OCHOBE JIMYHBIX CBSA3€H PyKOBOJUTEICH MPEeIPUATHIA.

CyOKOHTpakTHBIE CBSI3W B KJIAcT€pax  XapaKTepH3YIOTCS TUOPUAHBIMH  (QopMaMu
KOOPAMHAIMU U MEK(UPMEHHON UHTErpalvy, B COBOKYITHOCTH 3TH CBSI3M OIPaHUUYMBAIOT JeicTBUE
MIPU3HAKOB YHCTBHIX PHIHOYHBIX OTHOUICHUH, B YaCTU PACHpPEeUTEIbHBIX MEXaHU3MOB. Jpyrumu
CIIOBaMH, LIEJbIO JIEATEIbHOCTH MPEINPUATHS B KJIacTepe BBICTYNAET HE pa3oBas MaKCHUMaJbHas
NpUOBLIb, @ JOITOCPOYHOE COTPYIHUUECTBO. OHH MPENCTAaBIAIOT COOOW CHCTEMBI, 00pa30BaHHbBIE
Ha CHHepreTuueckoM 3(d@dekre CHIKEHUS pPHUCKOB, 3KOHOMHUM Ha MacluTabax IMpOU3BOCTBA,
MOOMIIM3allUU PECYPCOB, MOBBIIIEHHON 00y4aeMOCTH.

Knacrepsl, SBISSACH YCKOPUTEISAMH TEXHOJIOTUYECKOTO Pa3BUTHS, UMEIOT OOJIbIIOE 3HAUEHUE B
COBpeMeHHOW »skoHOoMuKe. Hampumep, kmactepom sBisercs KpemueBas ponuna B CIIA
(uH(OpMaIMOHHBIE TEXHOJIOTHN), perioH banranop B MHauu (mporpaMMHUpOBaHUe) U JIp.

Oco00 BaXHOE MECTO 3aHUMAIOT KJACTepbl B aBTOMOOMJIECTPOEHHUH, I'Jl€ KOMIUIEKTYIOIIHE
YacTH U MaTepHajbl COCTaBIAIOT 10 70% CTOMMOCTH TOTOBOM mponaykuuu. To ecth Gonee 2/3
CTOMMOCTH aBTOMOOWJISI CO3/aeTCsi BHE aBTO3aBOJA, W B YCIOBHUSX, KOTJa HPOU3BOAMUTEIH
aBTOMOOWJIEH co3/aeT y ceOs TOJIbKO TpeTh crouMocTu aBToMoOmns (In-House Parts u cGopka
aBTOMOOWJISA), Uil TOBBIMIEHUS S(PGEKTUBHOCTH aBTOMOOUJIECTPOCHUS COBEPIICHCTBOBAHUE
OpraHu3alMi IPOU3BOACTBA M YIPABICHHUS JOJDKHO OXBAThIBATh BCIO LEMOYKY CO3/IaHUS
aBTOMOOMJIS.

OTO MOXHO YBUAETh Ha NpUMEpe SMOHCKUX aBTOMOOMIBHBIX KommaHuil. Hampumep,
kopropanus «Toiiora» umeer 122 npsAMBIX MOCTaBIIMKAa, KOCBEHHO, Y€PE3 HUX, €0 00CIYKUBAIOT
35768 cybmnoapsinHbIX (GHPM, ¢ KOTOPHIMH YCTaHOBIIEHBI OCOOBIE OTHOIIEHHS, HCIOJIb30BaHUE
JOJITOCPOYHBIX BHYTPHU- U MEXK(PUPMEHHBIX JOTOBOPOB, CYOKOHTPAKTHBIE CBS3H, KaK «IIHpaMUIa»
CyOIIOCTaBIIMKOB, PACIOJIOKEHHBIX B Treorpaguueckoi ONM30CTH K TOJIOBHOMY IpPENNpUSATHIO,
pacmpesieieHue PecypcoB B COOTBETCTBUM C CHUCTEMOW MHHHUMH3MPOBAHHOIO II0 pecypcam
MIPOU3BOJICTBA C 00pa30BaHUEM OOBEAUHEHHS CyONOIPSTUMKOB.

[Ipu opranmzanuu npousBoactBa aBTomooOmneit B CIJA u EBpome, Tyna mepeHocaTcs He
TOJLKO BHYTPU(DHUPMEHHBIE METO/bl OpPraHU3alMHN TPYyJa, HO TaKKe MEX(PUPMEHHBIE METObI
OpTaHU3aIH U MHCTUTYITUOHAIBEHBIE MEXaHU3MBI.

HecmoTps Ha pa3BUTOCTh KIIACTEPOB M MX BO3PACTAIOILYIO POJIb B 3KOHOMHUKE 1O HACTOSILETO
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BPEMEHHU HE CO3[]aHa pa3BUTasl TEOpUs CO3/aHUs M YIPABJICHUS KIAcTepaMu, XOTS B Pa3BHUTHIX
CTpaHax MPOBOATCA HAay4HbIE HCCIEIOBaHMS OTIENbHBIX ACIEKTOB JEATEIbHOCTH KiacTepoB. B
crpanax CHI' Taxke OTCYTCTBYIOT HMCCIEIOBAHUS M3MEHEHUH B MEXK(PHUPMEHHBIX OTHOIICHHIX
CpeAM NapTHEPOB 110 NPOU3BOCTBY €JMHOI0 KOHEYHOTO MPOYKTA.

B V306ekucrane Bompocsl Ki1acTepHOro paszBuThs usydanuch ba Snr CoHom Ha mpumepe
pa3BUTHs TEKCTUJIBHON NMpOMbINUIeHHOCTH Y30ekucrtana u Kopeu. OgHako npoOsieMsl cenuduka
IIPOU3BOJICTBA, B IIEPBYIO OUYEPEb BUJ U YPOBEHb TEXHOJOTUYHOCTH IIPOU3BOJCTBA HE MO3BOJISAIOT
IIOBCEMECTHO MCII0JIb30BaTh PE3Y/IbTaThl ITOI0 UCCIEJOBAHUS.

B nepByro ouepenp cieayer OTMETUTH HEJOCTaTOYHOE BHHMMAHHME K  BOIIpOcam
CaMOOpPraHU3alMK KJIACTEPOB, XOTS TOCYAApCTBEHHOE YIpaBJIEHUE Pa3BUTHEM KilacTepa HMeeT
CBOM TPEUMYILIECTBA, YTO MOXET OBITh PACCMOTPEHO HAa NpPUMEpPE IMPOMBINUIEHHOCTH 10
IIPOU3BO/ICTBY aBTOMOOMIIBHBIX KOMIIOHEHTOB Mekcuku u TaiiBaHs.

[IpaButenbcTBa 000MX CTpaH MOAJCPKHMBAIOT CBOM  OTpAacid MO  IPOU3BOJCTBY
aBTOKOMIIOHEHTOB. OpHako B MeKCHKEe TroCylapCTBEHHOE BMELIATEIbCTBO B  pPa3BUTHE
MPOMBIIIJICHHOCTH MO TMPOU3BOJCTBY ABTOKOMIIOHEHTOB OTPAaHUYMBACTCS MPOTEKIIMOHHUCTCKUMHU
MepaMH U HMHCIEKLHOHHO-NPOBEPOUYHBIMH (QYHKIMAMU. OTCYTCTBYIOT CHELUAIN3UPOBAHHBIC
OpraHM3alMK MO OKa3aHUI0 TEXHUYECKON MOMOIIM MajbIM U CPEIHUM HPEINpPHUITHIM B 00J1acTU
MOJIrOTOBKM KaJIpOB, TEXHUYECKOM KOHCYJIbTAlUM IO TpaHC(epy TEXHOJOTUH, HCHBITAaHUAM
MPOJAYKIMH U UX PA3BUTHIO, UCCIIEOBAHUIM U pa3paboTKaM.

B nportuBononoxHocTe 3ToMy Ha TaiiBaHe, KpoMe OKa3aHUSl YKa3aHHBIX BBbIIIE BUIOB
IIOMOLIY, UMEETCS Psii TOCYAAPCTBEHHBIX OpraHU3alliii, OKa3bIBAIOIIUX TEXHUUECKOE COJEHCTBUE B
Pa3BUTHM OTPACIH POU3BOACTBA KOMILJIEKTYIOLIUX YaCTEH.

IlenTp xopmopatuBHOTO cuHeprermueckoro pasputus (Corporate Synergy Development
Centre) 3aHuUMaeTcsi U3Y4YEHHUEM U paclpoCTpaHEHHEM IeperoBoro omelta. VccinempoBaTenbCKuit
WHCTUTYT NpoMbInuieHHbIX TexHoorui (The Industrial Technology Research Institute) 3anumaercs
HCCIIEI0BATEILCKUMH MTPOEKTAaMH Pa3BUTHs TEXHOJIOTUI, B TOM YHCIE U JUIS MaJbIX M CPEIHUX
NPEINpUATHIA, TOKa3areJeM OOBEMOB W YPOBHA €ro paldOThl MOMKET CIYXHTh KOJHYECTBO
[OJTy4aeMbIX MM NaTeHTOB - Oosiee 400 mateHToB B roj. LleHTp Mpou3BOAMTENBHOCTU MOMOIAeT
MaJibIM KOMIIAHHUSAM B OOECIIEUEHUH KauecTBa MPOAYKLHU IMYTEM aJpeCHOM MOMOIIU B CO3JaHUU
CHCTEM YIPaBJIEHUs KaYeCTBOM U X CEPTUPHUKALINH.

[IpaButenscTBo TaliBaHs OKa3ajJio KIOYEBYIO IIOMOIIb B CO3JIaHMM IPOU3BOJICTBA
JBUraTeneil, XoTs 3TO CUUTAIOCh KOMMEPYECKHM HEBBIFOJHBIM Ha TOT MEPUOJ, HO MOMOIJIO B
IIOJIy4YEHUU IE€HHBIX 3HAaHUM 1O mpous3BoAcTBY. Ha TaliBaHe nocTaBIIMKHM IE€PBOrO YpPOBHS
HaNpaBJSIIOT HAa UCCIEOBAHUS U Pa3paboTku 2,7% OoT o0beMa Mpoja)k, 4TO 3HAUYUTENILHO BBHIIIE,
4YeM B CpeHeM 10 oTpaciau. To ecTb, MPOBOIUTCS HE TOJIBKO 3aIIUTa CBOETO PhIHKA, TaK U aKTUBHO
MIPOBUTaeT CBOIO MPOJYKIIMIO Ha BHELIHHE PHIHKH, TO €CTh HE TOJIBKO 3al[UIACT CBOM PBIHOK, HO
yepes npegepeHnn U Tapudbl MPOJIBUTAaET CBOM KOMIIAHUU Ha IKCIOPT.

VYcenex KopelCKuX KOMIIaHUH Takyke BO MHOTOM OOBSICHAETCS TeM, YTO OHHM BXOJAT B u€bosn
— KOHIJIOMEpaThl KOMIAHUWA C €IMHOM MOJIUTUKOW B CaMbIX Pa3HbIX 00JAacTSIX, B TOM YHUCIE U
o0ecreyeHnn MocTaBoK. TakuM o0pa3oM, OHU OKPY)KEHBbI (pMpMaMH, KOTOpble 00ECIEUnBaIOT UX
KOMIUIEKTYIOIIMMHU YacTsAMHU, OOCITyKMBaHUEM O0O0pyI0BaHUs, WH(OPMALMOHHO- IPOrpaMMHBIM
000pyZ0BaHUEM U J1aXxe (PUHAHCUPOBAHUEM.

B oTeuecTBEHHONM MPOMBIIIJIEHHOCTH Y30€KUCTaHa Takke HalOmogaercss oOpa3oBaHuE
nojno0Horo kiacrepa. Ha ocHoBe AcCakMHCKOrO aBTO3aBOJA IMOCTENEHHO oOOpasyercs TIpyIma
reorpaduyeckn OIU3KHUX, FOPUIUYECKH CAMOCTOSTENbHBIX COBMECTHBIX, CPEJHUX U MaJbIX
OPEINpUATH — TOCTaBIIMKOB KOMIUIEKTYIOIIMX vacTed u  yciyr. COBOKYIHOCTh 3THX
MPeANPUATHI UMeeT BCe OTIIMUNTENbHbIE MPU3HAKH KJIacTepa.

Pacnipenenenne mo reorpaduyeckoMy OpPHU3HAKY IOCTABIIUKOB aBTOKOMIIOHEHTOB.
O4eBHIHO, UTO UX BO3MOKHOCTH M YPOBEHb TEXHOJIOIMUECKOTO Pa3BUTHUSI HE PABHBI, UTO SIBISETCS
3HaYMMOI mnpoOneMoil uis pa3BUTHA oTpaciu. OCHOBHBIM pEIIEHHEM 3TOW MpoOJeMBbl 10
HACTOAIIETr0 SBJIETCS TOCYAapCTBEHHAs IporpaMMa JIOKaJIW3alUd, CO3/JaHHEe M TOJAEpiKKa
NPEINpPUATHI OTpaciu.
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Ta6mn.1
[TpenmpusTHs —MTOCTABIINKH
Kiacc MecTtopacnonaoxeHue KonnuectBo
Acaka 6
AHamxag 15
KommoneHTs! gis
OU3BOLICTE Koxang 2
[IPOU3BOJICTB
P . deprana 4
aBTOMOOMIIEH
Tamkent 7
Hamanran 2

CornacHo mporpamMMe JIoKanu3anuu, ykazaHHod B IlocranoBnenun [Ipesunenta PecnyOmuku
V36ekucran IIII Ne TII1-3028 or 1 wurons 2017 roma «O wMepax MmO nmajgbHEHIIEMY
COBEPILIEHCTBOBAHUIO YIIPABICHUS U YCKOPEHHOMY Pa3BUTHIO aBTOMOOMIBHON MPOMBIIUICHHOCTH
Ha 2017 — 2021 roge». k 2021 roxy npeanpusarus AO «Y3aBTocaHOaT» JOJHKHBI YBEIUYUTH
IIPOU3BOJICTBO TOBAPHOM MPOAYKLMHU B 3 pa3a, CHU3UTH JOJI0 UMIIOpPTa B IPOU3BOACTBE 10 12,5%,
YBEJIMYHUTH KOJIMYECTBO 3aHATHIX B oTpaciau A0 120%.

[TocTanoBneHnemM npenaycMaTpuBaeTCss OCBOEHUE 51 HOBOTO MPOEKTa, B T.4. 7 HOBBIX MOJENIEH
aBTOMOOMIIEH, TEXHUYECKOE NEPEeBOOPYKEHHWE M MOJepHU3auus 9 mpeanpuartuil orpaciu, 35
IIPOEKTOB JIOKAJIU3alUs ChIPbs (B T.4. CTANEH /Uil aBTOMOOMIIECTPOEHHUS) U aBTOKOMITOHEHTOB.

Pemenue nocraBnennbix [locranoBnenuem 3anau TpedyeT KOPEHHOTO YIIYYILIEHUS! OpraHU3aIHH
JIOKaJIM3alluK, IPOBOAUMBIX C MEPBBIX 1IAarOB HOBOW oTpaciu B Y30ekucrane. lIpexne Bcero, aTo
KacaeTcss TpoOlieM UMEIOUIMX OTpacieBoe 3HAa4YeHHE, KYJIbTYPbl MPOU3BOJICTBA, Pa3BUTHUS
UH(PACTPYKTYPHI, TOJTOTOBKHA KBATU(PHUIIUPOBAHHBIX KAJAPOB M CHCTEMbI MEHEPKMEHTA KaueCcTBa.

C yderom peanuii cuutaeM, 4TO Ui MOBbIIIEHUS d()(YEKTUBHOCTU MPEANPUATHI HEOOXOAUMO
Ha peruoHaJIbHOM YPOBHE Pa3BUBATh:

1. 3aKynouyHyIo JeATeIbHOCTb;

2. UCIBITAHUH KOMIUICKTYIONUX YacTeH;

3. TMOJrOTOBKY CIIELUATNCTOB U TOBBIIICHUE UX KBATU(DUKAIIH.

OpHrM ©3 OCHOBHBIX IIyTeH O0O0ECIeYeHUs TEXHOJIOTHYECKOTO H KYJIBTYPHOTO pOCTa
NpEANpPUITHI, CHUKEHUSA 3aTpaT M TOBBIIIEHUS KAayecTBA KOHEYHOW MPOIYKLUHUU SIBIISIETCS
MPOBEACHUE €IMHON TEXHUYECKON M TEXHOJIOTUYECKON MOJUTUKHN B OTPACITH, & UMEHHO:

1. Metponoruu u cTaHaapTU3ALINY;

2. VcmibITanust KOMITIEKTYIONIMX YacTel M MaTepUaJIOB;

3. 3akyrnoyvHas JesiTeIbHOCTH (B YaCTH 3aKyMOK TEXHUUECKU CIOKHOTO 000pyI0BaHus);

4. Pa3BuTHs OTpaciaeBoil HayKu;

5. Koopaunanust Mep MO pa3BUTUIO OTPAcid COBMECTHO C HAJOTOBBIMH, TaMOXEHHBIMHU,

METPOJIOTHUYECKUMU U APYTUMH OPTaHAMH BJIACTH.

Jlnis ocyiiecTBICHHsS] YKa3aHHON MPOrpaMMbl HEOOX0IMMO co3daHue oTpacieBoro LleHTpa mo
MPOCKTUPOBAHUIO U MU3TOTOBJICHUIO TEXHOJOTMYECKOW OCHACTKH M HMCTIBITAHUM KOMIUIEKTYIOIINX
yacTeil W MaTepHalioB, KaK CaMOCTOATENbHOM CTPYKTypbl AQO «Y3aBTOCaHOAT», KOOpPAUHALUS
3aKYyIOK TEXHMYECKHU CJIOXHOTO 00OpynoBaHMs s oOecnedeHus IPOU3BOJACTBA U pa3BUTHE
MHTEJUIEKTYaJIbHOTO MOTEHIMaa.

OnuuM u3 HamboJiee OCTPBIX MPOOJIEM SIBISIOTCS OTCYTCTBHE OIBITA PA3BUTHUS U OTCYTCTBHUE
COOCTBEHHBIX HAYYHBIX pPa3pa0dOTOK, BCIEACTBHE 4YEero MNPUHUMAEMble pEIIeHHs O00OCHOBAaHBI
TONBKO OMMOHMpUuecku. JIJIs yCTpaHEeHHWs] YKa3aHHBIX HEJOCTATKOB, IIOBBIIICHUS HAYYHOU
00OCHOBAaHHOCTH M TIOJTOTOBKHA Ba)KHBIX YIIPABJICHYECKUX pEIICHUH, oOecrieueHus Oobiieit
«CTPATETUYHOCTHY PA3BUTHS KaK MPOIIECCOB JIOKATM3AIUH, TaK U OTpACel, U TTOBBIIICHUS YPOBHS
KOOpJIWHAIINM CYUTaeM HEOOXOAMMBIM co3laHue Ha 0Oa3e YueOHoro meHtpa 3A0 «J[xeHepan
Motopc VY30ekucran» u y4yeOHBIX mojpasieleHud Apyrux kommanuid KoprnopaTtusHblit
yauBepcuteT AO «Y3aBTOcaHOaT» U peruoHaNbHbIM HaydHO-TeXHMYECKUI COBET KOMITaHUM, Kyaa
BOIIUTM OBl HE TOJIBKO PYKOBOJIINE PAOOTHUKU KOMITAHWM, HO W BEAYIIHE YUYCHBIE CTPaHBI,
paboratoe B BY3ax u HU, kak KOHCY/IbTallMOHHOTO OpraHa.
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BaxHbIM SBIISIETCS TaKXKe COIUANBHBIN dPQPEKT OT JOKATU3AlUU, C YIETOM YEro MPUOPUTET
HE0OXOIMMO YIIESATh PA3BUTUIO TPYAOEMKHUX IMPOU3BOICTB, YTO MO3BOJUT UHTEHCUBHO CO37aBaTh
HOBBIE paboune MecTa.

[IpencraBieHHas BbIllle YacTHAas CTPATETHs PAa3BUTHUS PA3IMYHBIX HAMPABICHUUN JIOKATU3AINU
gacTeld, Kak TpOo(UIBHOW, TaK W BCECTOPOHHEH MCSITENLHOCTH KOMIIAHMA OCHOBBIBACTCS Ha
pe3ynbTaTax aHaiau3a MyOJIMKalHi B HAy4YHOH TUTEpaType MO UCIOJIb30BAHUIO 3apyOeKHOTO OMbITa
pa3BUTHUSI HOBBIX OTpaciiel MPOU3BOJCTBA, HAONIOJCHUSIX U OIBITE MHOTUX MEHEIKEPOB
MPEANPUATHH, CHUCTEMAaTU3UPOBAHHBIX PE3YJIbTATOB ONpPOCAa PYKOBOAMTENECH M CIELHUATUCTOB
HPEATPUITHI.

[To nmaHHBIM MEXIYHApOAHBIX MCCIEAOBAaHUM 3a cueT BHeapeHus cranaaptoB ISO 9001 u
yIY4IICHUs] KauecTBa TOBApOB M YCIYTI, IOBBIIICHUS JTOBEPHUS K KayeCTBY OTEUECTBEHHOM
MIPOJYKIIMH, yIOBIETBOPEHUS OKUJAHUI U TpeboBaHUU moTpeOuTeneil gocturaercs pocT Ha 1%
BaJIOBOT'O BHYTPEHHETO MPOayKTa, T.e. 864 momnapa CILIA Ha moTpeOuTens u cHUxXeHHe HHIAIUN
Ha 0,4%. To ectp 3HaumMocTh craHmaptuzauuu 1o ISO 9000 neaTenbHOCTH MO KadeCTBY
a0COIFOTHO TTOITBEPIKIAETCS MIMEET BaXKHEHIIIee 3HAYCHHE [Tl SKOHOMHUKH JIF000# CTpaHbl.

OTO MOATBEpPXKAACTCA TEMIAMH YMEHBIICHHUS O MaTepUalbHBIX KalHUTaloB B OOIIeH
PBIHOYHOW cTOMMOCTH mpeanpustus (naxe ais npeanpustuii CLLIA sto yxe Tonbko 1o 30-40%)
3a CYeT pocTa HeMaTepUaIbHbBIX, CI0JIa BXOJUT U MHTEIIEKTYaIbHBIM KaluTajl, PpECYpCOB PHIHOYHOMN
CTOMMOCTH KOMMaHUK. XopoInas TEXHOJOTUYECKasi TMOJrOTOBKAa IPOU3BOJCTBA, OCHAIECHUE
COBpEMEHHBIM 000py/ZOBaHHWEM, HOBEHIIHE TEXHOJOTMH, OOyYyeHHE IepcoHajga — J3TO BcCeriaa
3aTpaThl.

Ceptudukanus Ha TpeOboBaHUS MeXIyHapoaHbIX cTanaapToB ISO 9000 mo HoBeiimel Bepcuu,
CO3/JaHUE WHTETPUPOBAHHBIX CHUCTEM MEHEHKMEHTa KadecTBa IOCIETHEro IMOKOJICHUS — 3TO
0oJbIIMe 3aTPaThl, KOTOPbIE JOJKHBI OOECIIEYMBATh BBICOKYIO HUX OTAady udepe3 pe3ysibTaThl U
3 (HEKTHBHOCTH CUCTEM.

Oco00 3HauMMa AesITeNbHOCTh MO KadecTBY MJIs MPOMBIIIJICHHOCTH Y30€KHUCTaHa, KOTopas
MPOXOAMUT ATAll MOJACPHU3AIMU U OCBOCHUSI HOBBIX BHJOB MPOM3BOJACTB. KpymHbIE MpennpusTus
Pa3IMYHBIX OTpaCiel YKOHOMUKH pa3paboTalii U aKTUBHO BHEAPSIOT CaMble IIEPEIOBbIE CTPATETHH,
B T.4 M METOJIbI YIIPABJICHHS, BKJIIOUAs YHpaBIeHue kayectoM 110 ISO 9000 na 3A0 “V36exucron
temup iymiapu”, 3A0 “HaBounazotr” u mpyrue [3, 2].

[lepedens npeanpusTHii, CEPTUPUIIMPOBAHHBIX CUCTEM YIPABICHUS KaY€CTBOM M BHECEHHBIX B
I'ocpeectp PVY3 cocraBnsier Ha 30.01.2018 roga mo ISO 9000 — 6810, mo ISO 14001 — 64, no
OHSAS 18001 — 83, mo ISO 50001 — 35 u mo ISO/TS 16949 — 41 [7].

Opnako, HECMOTpPS Ha OOJBIINME 3aTpaThl, BHUMAHHUE W TOJIEPKKY TOCYIapCTBEHHBIX OPTaHOB
yIOpaBJieHUs, © PYKOBOJICTBO CaMUX KOMIIAHUN CHCTEMbl MEHEKMEHTA KadeCTBa 3a4acTyl0 HE
ONpPAaBJBIBAIOT BO3JIAra€MbIX Ha HUX HaAEK]. B mepByro ouepeab 3TO OTHOCUTCS K JIOCTHUKEHUIO
IJIaBHOM, cucTeMooOpa3yrollel Leau CTaHJIapTU3alMi — OOecreueHUue BBICOKOIO, HaJIeXkKallero
KauecTBa MPOAYKIUU U YCIYT.

[To MHEHHIO TONABIAIOMIETO OOJBITMHCTBA oOmNpolieHHbIX (10 80%) — cHenuaaucToB M
PYKOBOAMTENEH MPOU3BOJCTBA, CHEIUAINCTOB MO KayeCTBY M CIENHAIUCTOB IO CUCTEMaM
KauecTBa Ha MPEeIIpHUITUSIX aBTOMOOWIBbHOM mpomblinieHHOocTH AK  «Y3aBTocanoaty,
pPEe3yAbTAaTUBHOCTh CUCTEM MEHE/KMEHTA KaueCcTBa HU3Kas, PE3yNbTaThl JEATEIbHOCTH OTIEIOB U
TPy CUCTEM MEHEKMEHTA KaueCcTBa c1a00 KOPPENUPYIOTCs ¢ OKa3aTeNIIMU KauyecTBa.

[IpuunHOI 3TOr0 MHOKECTBO, OCHOBHBIMHU M3 KOTOPBIX SIBJISIOTCS:

1. opraHuzanMOHHBIE — CO3/JaHWE OTICNBHBIX OT CTPYKTYPHBIX TOJpa3JeieHU KadecTBa
CTPYKTYPHBIX MOApa3JeieHuil cucreM MeHemxMmenTa kauectBa (CMK), obGnerdaer mporiecchl
CO3JaHUsI U CepTUPHUKALNU, PA3BUTUS CHCTEM MEHEIKMEHTa KadyecTBa, HO 3(P(HEeKTUBHOCTh B
o0ecrieueHnr KadecTBa CTAaHOBHUTCS ciaboil, BBuay co3manuss CMK kak camoI0ocTaTodHOM
LeNH;

2. aJIMUHHUCTpaTUBHble — cnabas yBs3ka mokazarenedt sddextuBHoctu CMK ¢ apyrumum
00111e3aBOICKUMH TIPH TUIAHUPOBAHUHU U KOHTPOIJIE,
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3. cnaboii monaroroBke paboTHMKOB monpazneneHuii CMK B 4yacTH aIMUHHCTPUPOBAHUS
MpolIeccaMu MPOU3BOJICTBA M HEXBATKOW IOJHOMOYMM, KOTOpPBIE SIBIAIOTCS OTBETHOM
CTOPOHOM OTBETCTBEHHOCTH 33 KAUECTBO KOHEYHON NPOAYKIIMH [TPOU3BOJICTBA;

4. HeNOCTaTOYHBIM ypOBEHb Pa3BUTHS MEHEIKMEHTa MpPEeIIpUATHS, ONpeAesIeMblil, HapuMep,
M0 YMCITY MPUTJIAMICHHBIX 3KCIEPTOB ISl PEIICHHUS Y3KOCHEIHAIbHBIX MpoOJeM, HarpuMmep,
pobJeM obecrieueHus KauecTBa MPOAYKLUHU U IPOLIECCOB.

BosibmuHCTBO yKa3aHHBIX MPo0IeM HOCUT (hOPMATU30BAHHBIA XapakKTep, T.€. HOHATHO MPUpOJa
po0JIeMBbl, €€ IPUYKHBI U IpaiiBepbl, TEHACHLIUU Pa3BUTHUS U PELICHHUS.

BwMmecTe Tem, Ha Hall B3I, UMEETCS €Ie OJHA BaKHEUIIas mpoOiieM, KOTopasi HOCUT ciabo
(bopmanu3yeMsblil xapakTep, T.e. 00Ja1al0T CIEAYIOLIMMU CBOWCTBAMMU:

1.  Oombloe KOIMYECTBO HEU3ZMEPHUMOM HH(pOPMAIIHH;

2.  He CyUIecTBYeT MaTeMaTH4eCKOM MOCTaHOBKHU U ()OPMAJILHOTO AJITOPUTMUYECKOTO PEIICHUS;

3.  pemeHue  TpeOYIOTCS ~ YTBEpXKACHWH, OCHOBAaHHBIX HAa  ONBITE,  HAOJIOJCHMUSIX,

9KCIIEPUMEHTAIBHBIX JAHHBIX U UHTYULUH.

JlaHHBIE ¥ 3HAHUSA ATOH 00JACTH XapPAKTEPU3YIOTCS CISAYIOINUMH (PaKTOPaMU:

OTCYTCTBHEM IOJHOTHI U CYOBEKTUBHOCTBIO;

2. HEHAAE)KHOCTBIO;

3. HETOYHOCTBIO M HEOJTHO3HAYHOCTHIO
Lenp npumeHenus cinado (GOpMaIM30BAHHOTO PEUICHHS — ATO HaWTH OoJiee palnnoOHAIHLHOE

peuieHre npobiaeM KyibTypbl NIPOUM3BOACTBA, TOUYHEE MOAJIEPKaHUE KyJIbTYyphl IPOM3BOJCTBA Ha

JOJDKHOM YpPOBHE BCEX IIpOLecCax MNPEANpUsiTHs, KaK OJHOIO U3 OCHOBHBIX TpeOOBaHMM

MeXayHapoaHou cuctemsl kauectsa ISO 9000.

Ot1o TpeOoBaHME IOKHO BBITIOIHATHCS W BBINMOJIHSAETCS HAa BCEX NMPEANPHUATHSAX B OOJbIICH
YacTU MaTepHAJIbHBIX aClEKTOB O0ECleUYeHUsl KyJIbTyphbl MPOU3BOJCTBA — YUCTOTHI U HOpPsAKa HA
pabounx MecTax, Y4eTKOH OpraHU3aIly MPOIIECCOB U UX BBIIEICHUSX B IPOU3BOJICTBEHHOM LIUKJIE U
ap. OpnHako MOHATHE «KYJIbTYPbl IPOU3BOJCTBA» U «KYJBTYpbl Ha IPOU3BOJACTBE» BECbMA
Pa3IUYHbI U OOLIUPHBI.

BBuny ponu M 3HAuYEHHA KYJAbTYpbl, IIMPOTHI HCIOJB30BAHUA 3TOr0 TEPMHMHA B CaMBbIX
pa3IMyYHbIX 00JACTSIX, /0 HACTOSIIET0 BPEMEHH OTCYTCTBYET €IMHOE NMOHMMAHUE KYJIBTYpPbl Kak
OpPraHMU3alMOHHOIO U YIPaBIEHYECKOI0 HHCTPYMEHTAPUSI.

KonnuecTBo onpeneneHuil TepMUHa «KyJIbTypay» O4YE€Hb Pa3HOOOpPa3HO, U OHO PAacTeT BMECTE C
paclIMpeHreM HCIIOJIb30BaHUs SJIEMEHTOB KYJIbTYPbl MPHU ONUCAHUM OOIIECTBEHHBIX CUTYAIHi.
Tak, Hampumep, eciau MATHAECAT JET Has3aJd SKCIEPTbl HACUUTHIBAIM 152 XapaKTepUCTHKHU
KYJIBTYpHl, TO B HacTosIIee BpeMs B JuTepaType npusoautcs 6onee 400 onpeneneHuit KyabTypbl
[9].

B HacTosmee BpeMs MMEETCS MHOYKECTBO MCCIENOBAHUN POJIM M 3HAYEHUS KYJIbTYPBI UIS
OpraHM3aIy BbICOKO3(DPEKTUBHOTO COBPEMEHHOI'O IIPOU3BO/ICTBA.

ABTOpaMH HCCIENOBAHHS HAa OCHOBE HM3YYEHHUS COBPEMEHHBIX KOHLENIUN OpraHu3alud U
yrnpasieHus: 3(QQPEKTUBHBIMHU MPEANPUATHAMH U NEPEIOBOro 3apyOex HOTr0 MW OTEYECTBEHHOI'O
omnbita (3A0 “IIxxenepan Mortopc Y306ekucran” u apyrux npeanpustuit AO “Y3aBrocaHoart”):

1. IlpoBeneH cpaBHUTENbHBIN aHAINU3 Pa3IMYHBIX NMPOU3BOJICTBEHHBIX KYJIBTYP U ONpPEIEIECHbI
OCHOBHbIE  (pakTOpsl  (HOPMUPOBAHHMS COBPEMEHHOW IPOU3BOACTBEHHOM  KYJBTYpHI,
MpeJCTaBlIeHa pPOJb MEpcoHaNa NPeanpusaTHss B (HOPMHUPOBAHMM IPOU3BOJCTBEHHOMN
KYJbTYpBI;

2. PackpplTa CYHOIHOCTP U  COJEpXKaHWE KYJIBTYphl COBPEMEHHOTO TIPOM3BOJCTBA H
OXapaKTEPU30BaHbl OCHOBHBIE JJEMEHTHl COBPEMEHHOW IPOM3BOACTBEHHON KYJIBTYpHI,
BKJIIOYAs albTepHATUBHBIE BAPHAHTHI PEIICHUS] OPraHU3alMOHHBIX TPOOJIEM;

BBeneHo nousTHe “KyabTypa BEICOKO3()(PEKTUBHOTO MPOU3BOACTBA .

4. B nensx ¢opMupoBaHUSA HaJUIekalled KylbTypbl mpousBojcTBa s 3A0 ““/xenepan
Mortopc VY36ekucran” paspaborano “IlomoskeHre O HPOU3BOJICTBEHHOH KyabType” Uis
HEYKOCHUTEIBHOTO MCIOJHEHUS! BCEMH paOOTHHKAMU KOMITAHUU MPU HAaBEACHHUM MOPSJIKA U
YUCTOTBl B IPOU3BOACTBEHHBIX W  HENPOU3BOJACTBEHHBIX IIOMELIECHUSAX KOMIIAHUU.

=

w
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BakHeel COCTaBIAIOIIEH IPOU3BOJCTBEHHON KYJIBTYpBI SBISETCA KyJIbTypa CaMoOro
Iporecca NpOM3BOACTBA, HAYMHASL C IPOCKTUPOBAHMS M COCTABIICHUS TEXHUYECKOM TOKyMEHTAINH,
TOYHOTO COOJIIOJIEHUSI TEXHOJIOIMHM ITPOM3BOJCTBA W3JEIUM U INPOLIECCOB MCIBITAHUM U KOHYAs
BHEIIIHEH OTAEIKON u3enuil - npuaaHue UM O0JIaronpusTHOIO TOBapHOTO BUJA.
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VJIK 677. 022. 3
TYPJIA YCYJIJIA OJIMHT AH MEJAHK UTIJIAPHUHT CAPAT KYPCATKAUJIAPH
TAXJINIA

X.T. bo6oxanos, K. K. KXymanuszos, K.K. FOngames, H.A. Ucmarymnnaes

Hamanean myxanouciuk-mexnono2ust UHCHumymu
(Kabyn kununou 20.11.2018 1.)

Ywby maxonaoa xavima mapaw éa xapoa cucmemacuoa nuwiumuneanaux 800 6/m eéa ypuykHumne
atinanuw meznueu 14000 min™oa wuzuxuii suunueu T=20 (Ne=30) mexc 6ynean menandsic un HamyHaiapu
onunean. Onunean HAMYHANAPHUHE QUIUK - MEXAHUK XYyCYycusmaapu makkociawean. Hn oegopmayuscu
V3eapuwiuny aHUKIAWE YYyH APAMUIean onmuK perakcomemp Oyuuda MaviymMom 6a CUHO8 HAMUICANApU
KeIMmupuneaH.

Taanu cyznap: xomnakm un, XaiKauy UuSUpud, myKOOPauK, NUWUMUIZAHIUK, HOMEKUCTUK, YV3Ul
Ky4u, Maxcynom, cugpam, menamdic, kapoa, Kauma mapawui, ypyyx.

B cmamve npusedenvt cpagnenus usuKo-mMexaHuueckux C8OUCME MeNaHICe80U NPANHCU TUHEUHOU
nromuocmoio 20 mexc (Ne=30), evipabomannou 6 xapoHou cucmeme npsioenus npu kpymxe 800 kp/m,
ckopocmu epemen 14000 mun™. Pesyromamul ucnvimanuii ONMu4ecko2o penaxcomempa 0s onpedeienis
usmMenenus oeghopmayuu NPAHCU U3TONCEHbL 8 OAHHOU cTambye.

Knrwouesnvie cnosa: komnaxmuas npsaica, KOabYenpsaouibHas, 0pCUCOCb, KpYUeHus, HeposHomA,
PAa3peiHas HazpysKa, uzoenue, Kauecmeo, Meiandic, KapoHas, epebreuecanus, 6epemeHo.

The article provides comparisons of the physicomechanical properties of melange yarn with a linear
density of 20 tex (Ne = 30) developed in a carded spinning system at a twist of 800 cr / m, and spindle speeds
of 14,000 rpm. Test results of an optical relaxometer to determine changes in yarn strain are given in the
article.

Keywords: compact yarn, ring spinning, hairiness, torsion, unevenness, tensile load, product,
quality, mélange, carded, combing, spindle.
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WKTucomuu pUBOXIAHTUPUIIHUHT ACOCHH IMIapTiapuaaH Oupd, MaxcyjaoT cudaTHHH
MyHTa3aM omupud 6opumaup. MaxcynoT cupaTHHH OMIMPUIL, aCCOPTUMEHTIIAPHN KEHTaWTHPHIL
Ba HCTChMONYMIAp TAJa0MHM KOHAMPHUII XO3UPTU 0030p HMKTHCOAUETHHUHT  MYXHUM
tanabiapuganaup. Maxcysnot cudaTuHu I0KOPH apaxkaga OYIMIIMHA TabMUHIIAII YYYyH, aMalljaru
cTaHaapT Tanabiapu acocua Ha30paT WIIAPUHU MyHTa3aM oinb 6opu 3apyp [1].

Menanx  umimapHu — Taiépramr  acCOPTUMEHTHHM — KeHralumuaa, paxkoOaTOapaord
MaxCcyJoTiaap UIUIa0d YMKAPHUILAA MyXUM axaMHsTra ora. AMMO axTa TOJACHHU OYSII Ba KypUTHIL
xKapaéHiapuga TOJATAPHUHT KUHralakiaurd oprtagu. Wmmap OYsurangaH CYHr NHUIOIUKIUTU
OysimmaraH uriapra Kaparasga 1,5-4, y3aitumm 7,5-11, anactukinuk 20-40 %ra kamMailuimnm Mabiym
[2].

MUYXK “OSBORNtextil” kopxoHacuma macTtinabKu TaxpuOa WILIApU YTKA3WITH. YOy
KOpXoHa xo3upja PecnyOnukanary siroHa MeJaHX UIT iuiad yukapyBuu ¢adbprka XucoOIaHau.

«OSBORNItextil» xopmwxuit MUK xopxoHacumga ypHatuiaran I'epMaHusHUHT Saurer
Schlathorst dupmacunuHr «Zinser 351» Xankaiu WUTHPHIN MaIllMHACHAA KakTa Tapail Ba Kapna
HUTHpHII ycyJulapuia UN HamyHajgapu oinuHau. TaxpuOanapuu numutwiaramwimk 800 6/muma Ba
YPUYKHHHT aifnapum Te3murn 14000 minma yrxasmmmu Ba umsmkmii 3mwmrn T=20 (Ne=30)
TEKCIM WI HaMyHajapu oOJuHAU. TaakukornapHu YyTkasumpaa byxopo-102 Ba Mexnar
cenekuusuiapuHuHT [V Tun 1 HaBnapuaaH Ty3uiral apajaiMacuiad Uil HHTHPUIIH.

Ymsuxgm 3uamury T= 20 (Ne 30) Texc urmHuHT (U3NK-MEXaHUK KypcaTKuwIapu

. Vi3unumr-

™ Awmanuit Nnaunr

Hurupum N Jaru Tyxnopnury, | Horekcnurn,
Ne MHIITATHI- HHUCOWIT y3umn | .,

yCynu YY3UITUIIIH, H, (%) CV, (%)
rammuk, Ky, b/m | kyan, (Rkm)
g, (%)

1 |Kapna, Mmenamx i 800 14,98 4,12 6,05 16,66
o | Kapna kommakr 800 17,84 4,22 4,7 15,99

MEJIaHK HIT
g | Kailra Tapam, 800 17,41 4,25 5,31 16,01

MEJIaHXK Ul

OnuHraH W HaMyHaJApUHUHT (DU3WK-MEXaHHWK XOCCalapd KOPXOHAHHWHT I1abopaTopuscUaaru
CUHOB XHUX03J1apH €pAaMu/ia YPraHuino, OJIMHIaH HATHKAIAp JKaBasIa JKaMITaHIu.
Kanpan kypcarkuuiapu TaxJiuil

Y3uw Kyun,

ATUITaHNa, Oapya cudar KypcaTKudiap Rkm
Oyiinua KaliTa Tapaml HIUIAp HOKOPU 18
Tajgabra xaBoO Oepuid  KYpUHHO 16 -
TypuOIu. 14 -

V3um Kydn - MaTepUaIHUHT 12 A
Y3WJIMILra Kajap KyTapral Kyd KuiMartu 10 -
OunaH aHUKIAHAOW. Y3WIMII Ky4dd 8 -
MaTepralIapHUHT MYTIIOK 6 -
MyCTaxKaMJIMTUHU Ownaupaau [3, 4]. 4 A
WmHUHT y3uaumn Kydd WITHUHT MYXHM 2
cudar KypcaTKH4uIapuiaH ounpu 0 - - -
xucoOynanaau. Illynn wHoGaTra oo, 1 2 3

OJIMHTaH  Taxpuba  HaTWKaJapuiaH .
P PHa 1-pacm. 1- Kapna menanx um; 2-Kapaa komnakt Menanxk um; 3 - Kaiita

MIHHIHT y3SHIHIL f(ytm TaxTUT KUITHHAH TapajiraH MeJaHX Ui, YPUyKHMHT aiianuuuiap yacrorack 14000 m,
(1-pacm). Kaiita Ttapam ycynmna mumuTrarammk 800 b/m, un unsukuii 3uanury 20 (Ne 30) Texe
onuHaTaH wrHUHT (1-pacm, 3) y3wmwnmmn uIHUHT y3umm Kyan (Rkm).

Ky4H ojuit unra Hucbaran Rkm 2,5 — 3

cH/tekc (15% nan — 18% raua) ra MycraxkaMm 3KaHJIWTH aHUKJIaHau. Kapna ycynuaa OJIMHTaH KOMIIAKT
Menamk un (l-pacM, 2) Xap MKKM KapAa Ba KalTa TapaliraH WIUIapra HUCOAaTaH Y3WII Ky4Yd IOKOPHIUTH
Taxpubanapaa MabiyM Oymmau. Omnuid kapaa ycynuaa onwHraH UnHUHT (1-pacMm, 1) MycTaxkaMJITHA 3HT
MacT JKaHJIUTK KYpuHUO TypuOmu. YmlOy xypcarkuuiapHu aHukiampga «OSBORNtextil» kopxonacuaga
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ypuatunran USTER TESTER4 mpuGopuaa xap Oup HamyHamaH 50 maporaba y3u0 KypuO, yJapHHUHT
ypTadacu OMWHUO TaXJIWI KAJTHHTaH.

Wn cudatuHUHT MyXUM KYpcaTKU4iIapuaaH OupH TyKAOpiIuK xucobnananu. [llyan nnobGaTra onuo,

WI HaMYHQJIAPHUHT TYKIOPIHUK KYpcaTKU4Iapy TaXJIui STHIAN (2-pacum).
TyKaopAMK, Onmmit xapga wnuaa  (2-pacMm, 1)
H. % TYKIOPAUK KYPCATKU4M KalTa TapajiraH MeJIaHX
7 - un(2-pacM, 3)ra Hucobatan 12 %ra roxopu Oyica,
| KapJa yCylua OJMHTaH KOMMAaKT MeJaHxK um(2-

6 -

| pacm, 2)ra HucOaraH sca 22 % ra TyKIOpJIHTH
A FOKOPHJITH MabIyM OYIIAH.

o Taxxpubana oOnMHraH  HaMyHaJapHH

3 1 nmabopaTopusa TaxIMI KWIMHHO, HOTEKHUCIHK

2 - KypcaTKuuu Oylin4a OJMHTaH HaTWXKaIapHU

KOMIIBIOTED JacTyplapuaaH ¢oiigananu6d
rucrarpaMMaci  Kypwign. [ Ucroprammania
KYpHUHHO TypTraHUACK, KapJa MeNaHX UITHAHT (3-
pacM, 1) HOTEKHCIMIM KOMIAKT MEJaHX Ba
KaliTa TapaJraH MeJaHX WIUIapHU HuUcOaTaH

1 2 3

2-pacm. 1- Kapna menanx un; 2-Kap/a KOMIakT MeJIaHx Ui,
3 - Kaiita Tapanran MenaHx HIl; YpuyKHUHT aidlaHUIILIAp

yacrotacu 14000 m™, nummruranauk 800 b/m, un unsuxuii  FOKOPAUIMITH aHUKJIaHH. Hotekunemnk
suwiurd 20 (Ne 30) TeKCITH UILTaAPHUHT TYKIOPIIHK KYPCATKUYMHUHT FOKOPHJIMIY HIHUHT CH(ATH
kypcarkuanapu (%). EMoHIMIH OMIIMpa y. By ep/ia KOMITAaKT MeJaHK

urmHUHT (3-pacM, 2) HOTEKHUCIUK KYpCaTKUYH
KOJITaH WIUIapra HucOaTtaH KaMiIMTu MabiyM Oynmu. Kaiita Tapam ycynuaa oMMHTaH MeJTaHX WIMHUHT (3-
pacMm, 3) HOTEKHCIUK KYpCaTKUIM KOMIAKT MeJIaH)XK UITHUHT KYpCaTKUINTa SIKUH.

Ymly Taxiaua KWIMHIAH KOMIIAKT, KalTa Tapall Ba KapJa MeJamkK HIUIapUHUHT  X0cca
KypcaTKUWwiapu OyioM CH(QAaTHHM SXIIMJIALIIAa MyXUM aXxaMusTra sra. MaxcynoT sKcIuTyaTauus >kapaéHuia
Ky MapoTtaba STWIWIL, OYKWIWII, Yy3WIWII, WIIKajdaHwmra yupaiiam. lllynnmaii sxapaéumapma Kaiita
Tapajirad Il oJIui Unra HAcOaTaH ¥3 MIakIMHU cakyiad Konagu. KaliTa Tapamn niuapua Tonanap napaniiesn
Ba JKUIIC KOWIANIUINY, TApTHOMUPOKIUTHA XUCOOWra yHIArW TONaJapHUHT Oapuacu OypaMmma OWp Xwi
WIITUPOK 3THO, WIl CTPYKTYPACHHMHT SXUIMJIAHWIIMTA onn0 Kenmaau. Harmwkana WNHUHC 9y3uidiira
KapIIWINTH OPTaId, OAJNN UIUIapa KT Tojajnap Oypamaa TYJIMK HINTHPOK dTMaian. LlyHuHT yayH ogauit
WIHMHT y3UII Ky49M [AacT, TYKAOPJIMIH 3Ca KaiTa Tapall WIulapra HucOatad rokopu Oymamu. Taxmun
HaTWXajlapura Kapad siHa IIyHU aiTUII )KOU3KHY,
y3yH ToJajapJaH KaiiTta Tapail yCyjIujaa IoKopu —Horexuemry,

HOMEpJapAard  WIUlap  OJMHagW. Yoy 16? *
UIUIAPHUHT TAHHApXH XaM IOKOPH Typau.

Kaiita Tapam #urupuin cuctemacuia
Kapja cucteMacuiaH (apkid paBHINIA TMHITA
OMpJIAIITHPHUIN Ba Kaitapamn mamMHamapd xam 162 7
Wnmatwiag. Ymoly MalluHaJapHUHT 3JIEKTP 16 +——
SHEprus Ba UM Kydn cappu xucobura 1s5g |
YUKa€TraH MAaxCyJIOTHUHI TaHHapXu Xam

166 ——

164 ——

omany. YHAAH OJMHIaH HIUIADHUHT cudat e

KYpCcaTKUUIap XaM ojiuil mmapHumr cudar 0|

KypcaTKuwiapura HucOaraH FOKOpW Oymamum. 22 |

AwmMo, Taxpubanapaa ypra TONagaH OJHHIAH 15

KOMITaKT MEJTaHX UTUTapHUHT cudar 1 2 3
KypcaTKuuiapy KailTa Tapaill yCyJinjia OJMHIaH 3-pacm. 1- Kapna menamxk i, 2-Kapaa koMImakT MeTamx i, 3
UIUIApHUHT  cudaT KypcaTkuwiapu OuiaH - Kaiita Tapanran MenaHx unl. YpUyKHHMHT ailJlaHUIIIAP

gactroracu 14000 m™, mummrmiranmuk 800 b/m, Un YM3UKHI

pakobariama OJWIIN Taxpuodaiapia MabliyM
spuury 20 (Ne 30) Tekenn urutapauHr Hotekucaury, CV, (%).

oyamu. HOkopu Hapxjapaa OaxosaHaguraH
WHTUYKA TOJlJIap YPHUTa KOMIAKT KypuiManapiaan Qoiinanann® xamia UIHUHT cudaT KypcaTKUWIapHHU
AXmujaam MyMKHUHJIATU Ta>i<pn6anapz[a AHUKJIaHH.

Wnra mabnym Kyd TabCcuUp 3Tca yHAa Yy3rapummiap kysatunaaw. Iy y3rapunuiap yanax
TaiépraHaJurad MaTo 3WWINTUTA XaM TabCUP 3Taaud. MATOHHWHT 3WYIMTH OIIWINM OWJIAaH YHHHT
cudar kypcarkuuwiapu xam ysrapaau. LLIyHUHT ydyH WUMIapHUHT AedopMallisuiapuHu YpraHUIl
Y49yH OJIUMJIAp Typiu Xuil ycyimapaad donananrannap. Jlactmad omauii 1ok ocubd aedopmarus
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yAynulapuHu YyndanraH. Hartwkana Typiau WIUTApHUHT CTPYKTypacH Xamja Xoccajdapu Oyitnmua
yMyMHU#l MabiayMoT onuHrad. Okmam Ba IOKCH3JIAHTHpHUIJIAru OolulaHFUY AedopmMarnusuiap
BAKTUJAr¥M KUMMAaTjaapu aHMKiIaHMarad. Hartwkana TEXHOJIOTMK KapaHilap XYCYyCUSATIApUHU
arpouya, yyKyp YpraHuil UIMKOHHUSITH OYIMaras.

Hlyngan CcYHT, MEXaHMK KaTTAIUKIApHH OJJEKTPUK YIoYaml ycylu XUcOOJaHTaH
TEH30MeTpHUs ycynuaaH doinananu6, nepopmanus KypcaTKMUWIapMHUA aHUKJIAIl KIMKOHMTa 3rajluru
ydyH TEXHHMK MEXaHMKaHUHT Oapya coxajapuaa 5 4
KYJIJTaHWJIMOK/IA. YcyaHuHr IOKOpH I /‘”' 5
caMapaJOpJMruHd  HHOOarra  onub,  Typiu o §
CTPYKTypalu TYKAMa4HJINK UIUTAPUHUHT P
neopMamon XoccalapuHu YpraHuIl y4yH aifHaH ;
TEH30METPUK ycyilAaH QoifanaHuIl Makcajara -
MyBOGUK 10 Tonuiras [5].

Tenzomerpuk ycyn €paamuaa aedomanus
yAyUUIApDUHU aHHUKJIAam OuUp MyHYa Mypakkad
xucobnmanag. Un nedopmanusicMHU  YIYalIHUHT
ACOCHHM CWDKHII JaTYHKIApU, Ky4dauTuprud,
TabMMHJIAII OJIOKM Ba KaMJ ATrUd TaIIKWI 3Tau

4-pacM. ACOOOHHHT TPUHIMITHAN cXeMacH. 1 - 6o0uHa,

[6]. by npubopnap 3aMoHaBHH TeXHUK 2 Ba 3 wun ¥TKasru4, 4-TOpU30HTAN TasgH4Y, S-
BOCHTaTap/iaH aHda OpTAa KOJraH. Ky3FaliMac KUCTUpPru4, 6-um, 7-YpHATUITaH HYpHH
Taxpubanapaa HWIVIADHUHT  FOK  TabCHPHAA akc STTUPYBYM LIAPHK, 8-KY3FalyBUaH KUCTHPIAY, 9-
ysrapumman  (AepOpMALMANAHMAIIMEN) OWUp JaBpIM Ky3FalyBYaH  KUCTUPTMYHM  MINTa  TYLIYpyBUH
cuH(paa VpraHuil Makcajujga Maxcyc, Hyp Epaamuna mocinama, 10-Be6 kamepa, 11-BeO kamepa ypHaTHIraH
(BeO xamepana) YyauoBud mpuOOp siparwiad. Ymoy TasHd, 12 - acocmit TasH4 croi, 13 - ok, 14-
mpubop  wWmra  OK  TabCHp  OTraHAa  yHUHT KOMIIBIOTEp.
nedopMalvsUIaHUIT XOJaTHHU HOKOPH aHMKIMKIA Yyadamra épaam Oepamu. Mn nmedopMaiusuiaHANIMHA
AHUKJIAIIIA U1 MYCTaXKaMJIUTUHUHT 25 % MUKIOPHUIATH 0K U0 TaJAKUKOTIAp YTKAa3HIIH.

Taxpuba yTKa3uml yuyH aBBaJl CHHAIAETTaH WIHU CTEHIHUHT IOKOPH Ba MAacTKU
KUCKUYIapu opacura Maxkamia0, Kuckuuiap opacuaard macoda «50 cm» Oenrura Kyiumiau.
Ma3kyp KypwiIMaHH HIITa TYIIUPUIIAAH OJIIMH BeO KaMepaHW KOMIBIOTEpPra yJaHWIIU JIO3HM.
Ac6006 Kyiunarnuya unuiaiiam (4-pacm). Acocuit TasHu cron 12 yctura 6o6una 1 Kyiumaau.
bobuna unm 6 HM MKKUTAa IOKOpUAA KOWJAIIraH Wi yTkazruwiap 2, 3 naH YTka3wiuO, aBBal
Ky3raiMac 5 Ba Ky3falyB4aH KUCTUpPrud S5, 8 japra maxkamiaaHaau. MHU UKKKA KUCTHprudjap
opacMra MaxkKamJiallJlaH aBBaJl MIIHM MEBEP acOCHJa TApAaHIVIMIM MociaHaau. Ky3raiayBuaH
KACTUPTUYHHUHI TACTKH KHCMHIA IOK
WU YIYH MaxcyC WITaKk MaBxkya. Yoy

'
1
F

-
o

\

\j p

- m e mmg i m e

@

g 107

ninrakka 1ok 13 wununagu. Ky3ranyBuan |, o—o—o—s
KUCTUpruYra IMmapuk 7 MaxkKamJlaHraH. /M ¥
[ITapuk KOMIBIOTEp AMCILUIEHHIA EPYF 1 //

HYKTa 6yno KYpHUHaIH. Hykra /

IucIiena “HOIB” XojJaThura = = 1

kenrtupunaau. [lapuk 7 Ba Ky3ramyBuaH
KUCTUPIHY § HIIra TYyHIMPYBUM Mociama 9
épnaMuia XapakaTJaHUITHU OOILIanIu.
Be6 xamepa 10 mapukHM XapakaTUHH

KoMIbloTepra y3aragu. Kommerorepra . - | i
o -pacm. MrutapHuHT | cekyH BakT MOOAHUIA FOK TabCHPUIATH
3aTUIrad KuuMartiap acoCcujga rpa@uKia] o o
Y K p Aa rpag P yarapumm. 1 - Onnuii menarmxk un Ne 30, 800 6/m; 2 - Komnakr

OJIMHAH (5-pacM). menank un Ne 30, 800 6/m.

Hyp épramuna ymuoBun nmpudop
1 cexyHI BakT W4YHJa WITHUHT IOK TabCHpUIAru y3rapumuHu 18 Ta HykTama udomanad Oepamu.
OunuuHran HatWxkanapaas ¢oinananu6 rpadpukiap Kypuian. Yoy rpagukaa UKKU XU KOMIIAKT Ba
OJUIMI WIJTAPHUHT IOK TabCUPHJArd NAcTia0Ku 4uy3uiuimy aHukjiaaHrad. Kommakt un (5-pacm,
2)HUHT 10K TAbCUPHUTa KapUIMIUTK oJaui un(S-pacm, 1)ra HucbaraH KaTTainurd anukiaauau. Onaui

0,9 0,110,120,130,140,150,160,170,18 1 1 1 sekund
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U 0K TabCHUpHIA KYNPOK UY3WIWIIra ydypamMokaa. Ym0y umjaaH TaiépiaHaguraH TPUKOTAX
MaxCyJOTJIapy ¥3 MIAKIMHA HUCOATaH SXIM Cakjiail oaMaiau. KoMmakT MIHUHT 3ca 4y3uiIuIra
KapIIWIATH 0KopH. JledhopmanusiiapHu TaxJimin KAiauO, IIyHH aiTUII MyMKHHKH, KOMIIAaKT HIAaH
TalépiaHrad TPUKOTAK MAaTOJIapU MIAKJIMHY SXIIN CAKJIOBYM Ba pakoOaTOapIou XucooiaHaau.

Xo3upra Kanap aedopMmanussIapHU OAJMUN YCyiaa sSbHH, FOK OCHO YHHHT Y3rapuIINHU
coaTra Kapa® aHuKJIaHraH. byHna cekyHIiap WuMIard y3rapuilljiapHU aHUKJIAIl MyMKHH 3Mac.
Ymly sHru spatwiran Hyp €paamuaa (BeO kamepana) ymyoBuu mnpubop Epaammaa um Ba
MaTOJIAPHUHT Je(OopMalUsUIapUHN KaTTa aHUKJIMKAA Yiidam UMKOHHM 60p. SIHru npubop épaamuna
ONMHTaH JegopManus HaTWKajdapura kapad MaxCyJOTIapHUHT CU(ATHHU TPOTHO3 KHJIHUII
MYMKHH.
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WUTUPHUII TU3UMHU YUYH TEXHOJIOTHK YCKYHAJIAP 3AHXKWUPUHU TAHJIAI
3.Y. OpTuKOB

AHOudicoH dasram yHUSepcumemu
(Kabyn kununou 18.10.2018 1.)

Yoy maxonaoa naxma moaarapuea xkyn 60cKuuau uuinos bepuud HcapaéHuoa UIamuIaouean, ueupuil
MU3UMU YUYH YCKYHAIAD 3AHACUPUHU MAaHaaul macaiacu Kypub uuxunean. Bymoa acocan scku pycymoaea
VCKYHAAAp YpHuea siHeu mypodaeu YCKYHANAP XaKuoa MAbIyMOmMAap Oepuiean 6d  MEXHONO02UK YCKYHANAp
BAHICUPU 8A VIAPHUHE MYPAAPU XAMOA MA8CUGIapu KYpub YuKuicam.

Taanu cyznap: naxma moaacu, YCKyHaniap 3aHiACUpU, UUSUpULL musumu.

B amoii cmamve paccmampusaemces 6v100p yenu 060py008arus 0Jis NPAOUILHOU CUCTEMDL, UCNOTb3YEeMOT
npu MHO209MANHOU nepepa6omi<e XJIONKOB020 GONOKHA. B yacmHocmu, bonee cmapas Mooenb bbLia OoCHauwena
HOBbIM 000PYO0BAHUEM, U YENOUKOU MEXHOIOSULECK020 000PYO0BAHUS, UX BUObL U UX XAPAKMEPUCTIUKU.

Cyl’}’lb cmamsut 6 mMom, 4mo 06cy9fc0aemc;z yenodka mexnojaocudecKkozo 060py006(1HM}1, eco munsl U
xapakmepucmuku.

Knrwoueenie cnoea: xnonxosoe B0JIOKHO, Yenodka 06opy()oeanuﬂ, I’lp}lauﬂbHa}l cucmema.

This article discusses the choice of equipment chain for a spinning system used in multi-stage processing of
cotton fiber. In particular, the older model was equipped with new equipment, and a chain of technological
equipment, their types and their characteristics.

The essence of the article is that the chain of technological equipment, its types and characteristics are
discussed.

Keywords: cotton fiber, equipment chain, spinning system.

Byrynru kyHna kyminad pUBOXIIAHTaH Ba KaXOH MKTUCOAUETHIA €TaK4YM YPUH TYTaJWraH
MamJiakaTiap TaXpuOacu MIyHH cy3cu3 McOOTIad OepMOKTaKH, pakoOaTIONIIUKKA JSPUIIUII Ba
nyHE Oo30piapura 4YMKWIn, OWpPUHYM HaBOATAa, UKTUCOAUETHU W3YWI HCIOX JTHIN, TapKUOUI
KUXATIAH Y3rapTUpULI Ba JUBEpCUPHUKALNS KIIMIIHE YyKypJIalITUPHIL, FOKOPU TEXHOJIOTHsIIapra
acoCJaHTaH SIHTM KOpPXOHA Ba HWIUIA0 YHKAPWII TapMOKJIAPUHHUHT KaJal PHBOKIAHUIIUHU
TabMUHIAL, (GaoNuAT KypcaTa€TraH KyBBaTJIapHM MOJEPHU3AIMS KWIMII Ba TEXHHUK SHIHJIAII
Kapa€HIapUHU  TE3NAIITHPUIN  XHCOOMJAaH  amaira OIIUPHUIN  UMKOHUSATHHH  Oepaim.
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MamnakaTuMHU3ard paKoOaTAoN MaxCyaoTiap UIUTA0 YMKapaauraH CaHOAT KOPXOHAJApH
Ba OOIIKa TapMOKJApHUHT SKCIOPT sSpMapKajapy YTKAa3UIIWHU KEHTaWTUPHIL, LIYHUHTJIEK,
MaxcyJoT COTHUUIHMHI 3aMOHAaBUIl  ycy/ulapunaH KeHr  (Qoiimanmanum, acocuit  uIiad
YUKAPYBUMWIAPUMHU3HHU Y3 MaxCyJaoTiaapy TaKIUMOTHHU YTKA3UI Ba SHIH SKCIOPT LIapTHOMAaapH
TY3UIIHA Y9yH HyQy3JIH XalKapo spMmapkaiapra xai0 3T Oyiinda amoxujga XyKyMar KapoOpuHU
KaOyJ KUJTUIII JIO3UM.

TyKUMauuiIMK coxacujard WIMUKA TaJKUKOT Ba TEXHOJOTHK >Kapa€HJIapHU JIOMHUXaJall
MyaccacaJapuHUHI acoCUil JAMKKAaTH aHa Iy Macajara Kapatuirad. byryaru kyHpaa
pecnyOIMKaMu3 CaHOATH OJIMJIAa TypraH acocuid Bazudanapaan Oupu — uiiad YUKAPUIITHH Kala
cypbariap OwiaH pHUBOXKJIAHTUPHUIL, YHHUHT CaMapaJOpJIMTUHU OUIMPHUII, HIMHUI-TEXHUKA
TapaKKUETUHU HKaJaJUTAIITUPUII Ba MEXHAT YHYMAODPJIUTMHU OIIUPUII XUCOOHMra axXOJWHUHT
MOAIuN Ba MabHaBUil MaH(paaTAOpiUruHU YcTupuiiaan ubopataup. CaHoaT KOpXOHajapuiaru
ACKH ac000-yCKyHAIapHH 3aMOHABHWJApU OWJIaH ajJMalITHPHUII XaM aHa Iy BasudarapHUHT
MYXHM OMMIUTAPUIAH XUCOOTaHa M. VUrHpHII TH3HMMH YUyH KHX03J1ap KOMILUIGKCHHM TAHJIAII Ba
acocilall raxTa Ba KUMEBUM TONAJapAaH WATUPHUILIA KYJUIAHWIAJUIaH TEXHOJIOTHK JKUXO03JIap Ba
xapaéHiapAa TolajlapliaH WM XOCWJI  KWIMII KeTMa - KeTJIMTUTa WUTHUPUII TH3UMHU ACHHUIAIN.
Vurupuin TH3MMHHE TaHJIAUIA TONAHMHI TYPM Ba MIIHHHT MIUIATHIMII MAKCaAH acoc KWUING
OJIMHAMM.

Nmna® dukapum XaXMHHA KEHTaWTHPHUII Ba pakoOaTAom MaxCyJOTIapHUHT STHTH
TypJapuHu y3mamrTupuml Oyiinua KaOyn KWIMHraH OWpUHYM HaBOATHaru uopa-taadupiap
nacrypura myBoduk, 2012 — 2016 #mmiapnaa xuco0-kurobnap Oyiinmua kuiiMatu 6 mmutaaps 200
MUJUIMOH Aosiap 6ynran 270 gan 3uén MHBECTHUIMS JOWUXACUHHU, ITIYHUHTIEK, UIIa0 YUKAPUIIHU
MOJICpPHHU3AIMS KIIUII, TEXHUK Ba TEXHOJOTWK KaiTa KHXO3Jall OYiHr4a TapMOK HAacTypIIapHHU
amalira OUIMPUII K342 TyTUIMOKAA.

TexXHOJOTHK YCKyHaap 3aHKUPHHU TaHJIall.

TexHONOruK yCKyHanap 3amKUpUHU ¢aH - TEeXHUKAa TapaKKUETH, TYKUMaYHIUK
MAIIMHACO3JIMTY Ba TEXHOJOTHSHU PHUBOMJIAHUINN WYHATUIUIAPUHM, JOWUXANAIl HMHCTUTYTIApU
Xam/ia WIFOp KOPXOHAJIAPHUHT TaKpubaapura acocyiad TaHJIaHaIu.

1-xanBsai
TeXHOJIOTHK YCKYHAJIAp 3aH)KUPUHU TypJIapH

«Marzoli» taBcuscu «Truetzschler» TaBcuscu «Rieter» TaBcuscu
B 12 Blendomat BO-A Uniflok A 11
B 390 L Sp-MF Uniclean B 11
B 143 L MX-U Unimix B 70
B380L Clenomat CL-CV Uniflex B 60
B 139 Securomat SP-F
C701 Directfeed
DF1 TC-11
DFR 1 TD-8
FT6 Zinser 670
MDS 1 Zinser 350
Apnaduéraap

[1]. COoopHHK HHCTPYKLHIA K METOAMK IO TEXHUYECKOMY KOHTPOIIIO U OLICHKE Ka4yeCTBa XJIOMKA-ChIpLA U MPOIYKIIMU
€ro rmepepaboTKH B XJIONKO-OYUCTHTEIILHON MPOMBIIUIEHHOCTH TarkeHT, "Mexnat", 1992.

[2]. CopaBounuk no nepuuHoi o6pabdotke xnonka (1 u Il kuura) non pepakuueit Makcynosa WU.T. u Hypanuesa
A .H. Tamkenr, "Mexnat" -1994, 1995.

[3]. “Y3maxtacanoar” yrommacu «IlaxTaHu KaiTa MIUIAIIHUHT MYBO(QHKIAIITUPUITaH TeXHOIoruscu», [T 01-
2007, Tomxkent, "Mexnat* 2007.

[4]. FOcynbexkos H,P., Myxamenos B.E., I'ymomos III.M. TexHomoruk »xapaéHiapHH OOIIKAPHII TH3UMIIAPH.
Hapcnuk, -T.:YkuryBun, 1997, -353 6.

[5]. OptukoB A., Mycaes A.K., IOuycos N.M. TexHOIOIHK >KapacHIapHH Ha30paT KHWJIMII Ba aBTOMATJIAIITHPHIILL
VYeay6uit kypcatma. Tomkent. TKTU 2004.
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MEXAHHUKA

YK 621
ACUMMETPHUYHBIE KOJEFAHUSA BUGPAIITMOHHBIX MOJIYJIENA
CTPOUTEJIBHBIX 1 TOPOKHbBIX MAILLINH

M.J. T'epacumos?, H.JI. Bopo6sés?, P.JK. Toxues?, X.M. Canymnnaep?

'\®IBEOY Benzopodckuil 20cydapcmeentulii mexHono2uueckuil yHugepcumen
um. B. I'. Illyxosa, *@epeanckuii noumexHu4eckutl uHCmumym
(llonyuena 3.12.2018 2.)

Maxonada uxkuma eubpamopoOar MawKuil MOnear, EPMUKAL UYHATUUOA MeOPaHUuuL X0CUL KUTY8YU
BUOPAYUOH MOOYL YMYMUUL MANCOYPROBYU KYUUHU MAWKUL IMYyeyu uwwyu (udxcpouu) ea canm (06yus)
KammaiukilapiHuie 9He Kamma dadCumMmempusiiapunu oauld wapniiapuiu arukiaw macaiailapu Kﬁpu6
UUKUTICAH.

Maxcao: bup yuxn doupacuda me3naHuwl KAMmAuuKiapy V3eapuiiuHuHe Mamemamux MOOeiuHu
Apamuiu,;

6upeaﬂul<0a uwlo064u UKKuma 6u6pam0p YUYYH OHZ Kammdad Maofc6ypﬂ06qu Ky4 acummempusiCunu oJauuL
wapmiapuru aHuKiaul,

Maofc6ypﬂ061m KYYHUHZ 9He Kamma daCUMMEMpPUACU napamempiapurnu xuco@zam MemoOUKACUHU
Apamui.

Tasanu cyznap: tuynanmupuiead meopaHuwiiu euoOpamop, eubpamopaap O10KuU, MaxicOyprosyu Ky,
AcCuUMMempuK MmeOPanuuIap, OUHAMUK Kodpuyuenm.

B cmamve paccmampueaemcsa eonpoc onpedenenus yciosuli noayienus Haubolvuiel acumMmempuu
BeNUYUHbL paboyell (UCHOTHUMENbHOU) U XONOCMOU COCMABNAIOWEN CYMMAPHOU GbIHYICOaoueli Cubl
BUOPAYUOHHO20 MOOYIIS, COCMOAWE20 U3 08YX SUOPAMOPOS, 2eHEPUPYIOUUX HANPAGIEHHbIE KOIeOaHUs 6
O00HOU, HANpUMep BePMUKALLHOU, NIOCKOCMU.
3aoauu: nojiydyenue MAMEMamu4eckol Mooeiu UsMeHeHUs 6eUYUHbI YCKOpeHUsl 6 npe()efzax 00HO020 uukaua,
onpeodeneHue YCao8ull NOIYYeHUsi HaUbOIbUel ACUMMEMPUY 8bIHYHCOArOuell CUtbl, OISl 08YX pabomaruux
COBMECMHO  GUOPAMOPO8, CO30anue MeMOOUKU pacuyéma napamempos O/ NOJAYYEeHUs HauboIbulell
acuMMempuu 8bIHYHCOArOUell CUTbI.

Knroueesnvle cnosa: subpamop ¢ HanpasieHHbIMU KOJeOAHUAMY, OIOK 8UOPAMOPO8, BbIHYHCOAOUAS
cuia, acummempudHsle KOJZe6aHM}Z, Koad)qbuuueﬂm OUHAMUYHOCTIU.

The article discusses the issue of determining the conditions for obtaining the greatest asymmetry of
the magnitude of the working (executive) and idle component of the total driving force of the vibration
module, consisting of two vibrators that generate directional vibrations in one, for example, vertical, plane.

Tasks: obtaining a mathematical model of the change in the magnitude of the acceleration within
one cycle; determination of the conditions for obtaining the greatest asymmetry of the driving force for two
vibrators working together; creation of a method for calculating parameters to obtain the greatest
asymmetry of the driving force.

Key words: vibrator with directional oscillations, vibrator unit, forcing force, asymmetric
oscillations, dynamic coefficient.

CymiecTByeT 1eNbli Ki1ace 1ebanaHCHBIX CTPOUTEIBHBIX BUOPATOPOB, KOTOPbIE TEHEPUPYIOT
KpYyroBble KojiebaHus. DT BUOPATOPhl HAIUIM IIUPOKOE MPUMEHEHNE B BUOPAIIMIOHHON TEXHUKE B
CHIIy CBOEH NPOCTOTHl M YHUBEpCaIbHOCTH. OJHAKO, Kpyr peuiaeMblX MPOU3BOJICTBEHHBIX M
TEXHOJIOTUYECKHX 3a]a4 BUOPATOPhl C KPYTrOBBIMM KOJIEOAHUSAMH pelIaroT He Bceraa 3¢ (eKTUBHO.
B memom psne TEXHOJOTMYECKUMX MPOLECCOB  HEOOXOAMMO HCIOJIb30BATh HAIpPaBICHHBIE
Kosie0aHMs, BBIHYXKAAIOMIAsi CUJla KOTOPBIX JIeHCTBYeT BJOJb NMpsMON JUHUU. [Ipu HampaBiIeHHbBIX
KoJIEOaHMAX BBIHYKAAIOIIAs CHJIAa TOOYEPEHO U3MEHSET CBOE HAIIPABICHHE HA IPOTUBOIIOJIOKHOE
4yepes3 KKy MOJIOBUHY IIEPUO/IA [IUKIIA HATPYKEHUS.

Kak npaBuso, neficTBue HampaBiIeHHOW BBIHYXAAt0IIed BUOPAIMOHHON CHUJIbI HAIIPaBJIEHO Ha
BBITIOJIHEHUH TI0JIE3HOW pPa0OThl B OJIHOM HAampaBieHUWU. B MPOTHBOIOIOKHOM HaMpaBIeHUU
JICCTBHE BBIHYKJAIOIIEH CHJIBI MOYET OTPUUATEIBHO BIMUATH HA TEXHOJIOTMYECKUH IPOLECC,
HampumMmep, MOrpyXxareiau cBail, MPUTPY304Hble BUOPOIIUTH U Ap. s KOMIIEHCAlluu BPEIHOTO
BIIUSIHUSL «XOJIOCTOT'O» XOJla BBIHYKJAOIIEH CHUJIbI MOTYT CIIY)KHTh KOJIEOaHHSI C aCUMMETPUYHON
BBIHYK/JIAIOILEH CHUIION.
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AcuMMeTpruHasi BBIHYXJAMOIIAs CHJIA XapaKTepU3yeTcsl TeM, 4YTO NpPHU HaIpaBJICHHBIX
KojeOaHusAxX e€ BeJIMYMHA B OJIHOM HAIIPaBJICHUU, HAIIPUMEDP «XOJOCTOM», COCTABISET EIUHUILY,
(Fxx=1,0), a B mpOTHUBOIOJIOKHOM, «pabouem», (Fp), HECKOJIBKO SIUHMIL ABa, TP U T.A. Takoe
COOTHOIIIEHHE HA3BIBAIOT KOAPPHUIIHMEHTOM AUHAMHYHOCTH (K;;), KOTOPBI MOKET COCTABIIATh:

ke = Fp/ Fxx = (1+A)...2...n.

rae A — moboe guciio 6onbiiee Host, A>0; N — YKCiio, XapakTepu3yroliee cooTHomeHue Fp/
Fxx.

AcuMmMeTpuyHbIe Kosie0aHUs UMEIOT psii npeumyiiecTB. OHM TMO3BOJSIOT CHU3UTH MAaccy
BUOpAIIMOHHOW MAIIMHBI, a TJIABHOE, O0ECIeYUTh paboTy BHUOPAIMOHHOIO y3/Ia B JMAIa3oHE,
MaKCHUMaJIbHO MPHUOIMKEHHOTO K PE30HAHCY.

MexaHnueckue KojeOaHusi B TEXHUKE XapaKTepU3yIOTCs PSI0OM apaMeTpoB, CPEIH KOTOPBIX
BBIICTISIIOTCSA:  4YacTOTa, aMIUIMTY/Aa, IepeMellleHrue, BUOPOCKOPOCTh, BUOPOYCKOpEHHE,
BBIHYK/IAOIIAsl CHJIa, HAIIPABJICHNE BRIHYKIAOMIEH CHIIbI, (hopma KojeOaHui.

ITo dopme konmebaHuit HaMOOJBIIIEE PACTIPOCTPAHCHHUE MTOTYYMIIM BUOPAIIMOHHBIEC MAIIUHBI C
KPYTrOBBIMH, DIUTUITHYCCKUMHU U HAPABICHHBIMU KOJICOAHUSMHU.

B unenom psane ciydaeB, NpeaNOYTHUTENbHBIMU SIBISIOTCS HampaBiCHHbIC KOJIECOAHUS: MPHU
COPTHPOBKE IEOHA Ha TPOXOTaX, TPU YIUIOTHEHHH DJIEMEHTOB JIOPOKHOW  OJICHKJIBI
BUOPAIIMOHHBIMU KaTKaMH, IIPH 3a0MBaHUU CBail U LIMTYHTOB, U JIp.

OnHako, TMPOMBIIIICHHOCTh HE pacrojaraeT BHOpaTOpaMu HampaBJICHHBIX KOJICOAaHWH W
BOIIPOC CO3JIaHUsl TakuX KoJeOaHWU pemraeTcss MyTéM 3aKIIOUYeHUS B EAUHBIA MEXaHU3M JBYX
BHOPATOPOB C KPYTrOBBIMH KOJCOAHUSMH, JUHHUS JECHCTBUS CYMMapHOW BBIHYKIAIOIICH CHITBI
KOTOPBIX U €€ TOUKa MPUIOKEHUS OCTAIOTCS IIOCTOSTHHBIMU M HE TIOJIJIeKaT THOKOM mepeHanajke.

B psane otpacneil MpOMBINUICHHOCTH 3a7ady MOJYYECHHUs HAINpaBJICHHBIX KOJICOaHWH ¢
pEryJIMpOBaHUEM HANpPABJICHUS JIMHUU ACWCTBUS BBIHYXAAIOIIEH CHIIBI U €€ TOYKHU MPHIOKECHUS
MOXXHO pemarb, HWCIHONb3ysd COBPEMEHHbIE TEXHHYECKHE pEIICHUs CO3JaHus BHOpPAaTOPOB

miaHerapHoro tuna [1,2], pwuc. 1,2.

' He wMenee BaxHbIM
BOIIPOCOM peanuzanuu
COBPEMEHHBIX
BUOPAIIMOHHBIX  TMPOIIECCOB
SIBJISICTCS CO3/1aHuE
BUOPAIIMOHHBIX ~ MAIllMH  C
ACUMMETPUYHOU

» , BBIHYKJamommen cunoi. To
Puc. 1. OHI)ITHO-HPI;II‘IAIHCHHI::II‘/I’I Puc. 2. Kaccera subporenepatopa ¢ €CTh, SABJCHUC IIPU KOTOPOM
obpazen mubpatopa manpasmemmerx  MOTEOCTHIO 1.0-1,5 KBT. BEIMYMHA AMILUIATYIHOTO
AeiCTBMH ¢ BHOPOTEHe-paTOpOM 3HAUYCHWS BBIHYKAAIOIICH CHIBI B paboueM HampaBJIeHHH,
KacCeTHOTO THIA. HarpuMep TpH 3a0MBKE CBald, KPAaTHO MPEBBIIIAET BEIUYHUHY
BBIHY’K/JIAIOIIEH CUJIBI, IEUCTBYIONIYIO B MPOTHUBOIIOJIOAKHOM, X0JIOCTOM, Hampasiienuu [3,4,5].

[TonydyeHne acMMMETPUYHON BBIHYXAAIOIIEH CUJIBI OCHOBAHO Ha CJIOXEHUH JIBYX U Oolee
MEXaHHUYECKUX KOJICOAHMIX, WMEIONIMX pa3Hble YacTOTHI KojeOaHWH, Macchl Je0allaHCcoB U
CTaTHUYECKHE MOMEHTHI J1e0alaHCOB.

[IpocTedimuM  MeXaHHU3MOM  SIBISE€TCd  BUOpPALMOHHBIH ~ MEXaHM3M € JByMs
CUHXPOHU3UPOBAHHBIMU BUOPOTEHEPATOPAMH.

Ecmm cobupaercs cuctemMa IMOCIEAOBATEIbHO COCTUHEHHBIX BHUOPAITMOHHBIX MEXaHHU3MOB
HaIpaBJIEHHBIX KOJeOaHUH TIaHETapHOTO TUIIA PacCCMAaTPUBAEMBIX B [2, 3], TO KonebaHHue KaKa0To
MEXaHH3Ma B OTJIETTLHOCTH OYJET BHOCHTH CIICIYIONINN BKJIA]l B YCKOPEHHE:

T 2 T
a, = (5) Recos(5t - on)
[TocTaBuM 3amauy CIOXKEHHUS 2-X KOJICOAHHMH MPH CIEIYIOUIMX UCXOMHBIX naHHbIX: R1/R2 = 100/50

MM, N1/n2 = 500/1000 06/MuH.
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Jis Hayanma paccMOTpHM 3ajady B oOmieM Buae. Maccy mepBoro gebanaHca Mi NMPpUHUMAEM 3a
YCIAOBHYIO eauMHuIly u Ttorma Mz = K,mi. CremoBarenbHo, cujia pa3BUBaeMas KaKIbIM
BUOPOBO30YyIUTENIEM HAIPABICHHOTO JEHCTBUS paBHA

F, = m,a, = m,wiR, cos(w,t — @, ),
F, =mya, = k,,mya; = K,,myawiR, cos(w,t — @,),
, ClIeZIoBaTeIbHO, CyMMapHasi cujia 1ecTBUs 000X BUOpOBO3OyauTeNnel OyeT paBHa
F =F +F, =myw{R, cos(w;t — ¢;) + k,;m; wiR; cos(w,t — @,), (1)
C npyroii CTOpOHBI
F=(m;+my)a=(my+k,m)a=my(1+k, )a. 2

IIpupaBuuBas nessle yactu (1) u (2), nonyunm

m,(1+ k, Ja = m,wiR, cos(w,t —@,) + k, mywiR, cos(w,t — @,),

WIH
(1+ k,)a= wiR,cos(w;t — @) + k,,w3R, cos(w,t — @,). (3)
Nwmeem crieqyromuye 0003HAYCHHUS
e J Wy _ Ry _ Pz _
m:_km) m_:_kr:._l’ . _kR’ m-___km (4)

Toraa (3) MmoxHO nepenucarb B BUJE
(1+ k,)a= wiR,cos(wt — ¢,) + k k:wikgR, cos(k, ot — f{mfpl).
OTkyna MOXHO nepeiiTh K Oe3pa3MepHOMY YCKOPEHHUIO, DPa3/ieluB 00€ YacTu MOJYyYEHHOrO

YPaBHEHMA HA wi Ryl
1%k,

:..IER,_

a = cos(ew,t — @, )+ k, k2 kg cos[kmmlt—kmrpl). (5)

o (14 k)
VYpaaenne (5) sBusercss (QyHKOMeH IS HAXOXKICHUS OE3pa3MEPHOTO YCKOPCHHUS p
Oy iy

3aBHCHUMOCTH OT YIIPABJISAIONIMX MapaMeTpoB w1, @1, Km, Kw, KR, Ky, (aOcruccoit siBnsiercs Bpems t),
TO €CTh

a’ﬁe;pa;u = f[t!p] = f(tr Wy, @1 km, km: kg; km.j (6)
CMBICIT KaXJOT0 Mapamerpa 1o OTACIBHOCTH sSCeH JIM00 M3 MX (U3NYECKOTO CMbICTa, JH00 H3
cooTHomeHHi (4). BumHo Takke, uTo KOMIUIEKC K,,KoKkgz Takke WrpaeT BaKHYIO pONb B
orpeneieHuu GOpPMbI pe3yIbTHPYIOLIETO KOJICOaHHsI.
Takum obpazom, wu3 (5) cremyer, uro Oe3pa3MEpHOE YCKOpEHHE OyIeT WMETh BH/]
MOJIUTaPMOHHUYECKOTO KOJIeOaHus

Qgespaze — COS@ + bcosf, (7

e @ =awt—@,, b=k,kiks =k wt— K 5 ®;1 . OHO N3 TAKMX MOJTUTAPMOHUYECKHX
Kose0aHuil moka3aHo Ha puc. 1.
Ilepexon oT 6e3pa3MepHOro YCKOPEHHsI K pa3MEpHOMY OCYIIECTBIsIeTCs o (hopmyIie

_ iyl _ waR,
&= 14k, aﬁeapaam - 14k [CDS a + b CDS]B:'] ) (8)

wy By
14k

TAC ONPEACIAIONNM ABJISICTCS KOMIIJICKC ITapaMEeTpOB . A cuna pa3BuBacMasn CHCTEMOM ABYX

KoJieOmronmxcst 1edanaHcoB OyAeT paBHa

F=m,(1+k,)a=m,wR,(cosa + b cosf3). 9)
Takum o00pa3oM, yCKOpeHHE CHUCTEMBbI JABYX jaebanaHcoB Oyzaer (GyHKUMEH OT JABYX TPyl
napaMeTpoB (He cunTasi BpeMEeHH): OJIHA TPYIINa onpeenseT kojaebanus neporo aedananca mi, @1,
R1, a BTOpas — konebanus BTOporo jedaianca yepe3 OTHOCHTENbHbIC KO3 duimeHTs! Km, Ko, Kr, Ky;
TO €CTh

a = a(t, w1, (01, Rl; km! kCUa le k(ﬂ) (10)
AHanoruyno, cuna oyaer GyHKIMeld oT 9 mapameTpos:
F = F(t, M1, o1, 91, Ry, km, Ko, kg, Ky). (11)

Kak Bugno u3 ¢opmyn (8) u (9), u yckopeHue, U cuiia, pa3BUBaeMas CHCTEMOH JIByX /1€0alaHCOB,
SBIISTIOTCSL  TIOJIMTAPMOHUYECKMMH  KOJICOAHUSIMH, KOTOpBIE OTIHYaroTcss OT (7) TOJBKO
MHOXHUTESIMH. B 3aBUCHMOCTH OT TEXHUUYECKOTO 33aJJaHUs [l BUOpOreHepaTopa, MOXKHO MOIy4aTh
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PE3YIBTUPYIONIYIO MOJUTAPMOHUKY pa3sHOW (POpPMBI, U3MEHSS 3HAYCHUS MApaMETPOB B (PYHKITHSIX
(10) m (11).

Hanpumep, ecnu Mbl  XOTUM  MOJYYUTH
MaKCHMaJIbHYIO TOJIOKUTEIbHYIO BEIMYUHY UL 3900k
MOJINTAPMOHUYECKOTO KOJICOaHUs, TO CKJIaIbIBAEMbIC :
FapMOHUKHU JIOJDKHBI MMETh HYJIEBYIO HAYaJlbHYIO 2000}
¢da3y, TO ectb mapamerpel @1 ©u K, Hamo
3aUKCUpPOBaTh, NPHUPABHIB HMX HYyM0. Ecim Mbr  1000f
XOTHUM TIOJIYYUTh MAaKCUMAJIbHYIO OTPHUIATEIIbHYIO
BEJIIMYMHY JUISI  aMIUIMTYAbl TOJMIAPMOHHMKH, TO 0
napameTpsl @1 U K, Hamo 3aduKCUpOBaTh, MPU ITOM
p1 = 7w, Kk, = 1. Eciu Hamo CHHXPOHH3HPOBATH
HYJIEBYIO TOYKY KoJieOaHuid, T0 g1 = 71/2, K, = *1.

Bepuémcs k HalllUM TaHHBIM: &
R1/R2 = 100/50 mm, Na/nz = 500/1000 06/MuH, T T e
HMeeN{ Puc. 1. Tlonurapmonundeckoe kosiedanue f
kp=-,k,= m—: = n—‘ =2, w1=50c" ABJIAIOIIEECS TMHEHHOW KOMOMHAIMETH

: 1 ot
- : : rapMOHHYECKUX Kojebanwuii fi u fo.
TO €cTh 3a()MKCUPOBAHBI 3HAYCHUS MapameTpoB Ko,

kr, ky,. B 5TOM ciyuae OCTalOTCS TOJBKO TPH MMapameTpa JUls YIpaBiieHHs Oe3pa3sMepHBIM
YCKOpeHHEM. DJTO HauaibHas (a3a mepBoro BUOPOBO3OYIUTENS (1, KOIPOHUIMEHT Macchl Km u
k03 durreHT HavyanbHON (asbl Ky:

-10001

-2000

Agezpaz = C0S(50t — @) + 2k, cos(100t — ko, ). (12)
AHaJOru4yHO, IS YIOPaBICHUS YCKOPEHHeM « W cwioi F ocrarorcs 4 u 5 mapaMeTpos,
COOTBETCTBEHHO. 111 ycKOpeHus — 3To @1, R1, Km, Ky, @ a1t custel — My, @1, R1, Km, Ko.
Ecnu emié A0moNHUTENbHO TONOXKUTE @1 = 0, (U, clienoBarebHO 3HavYeHue K, mepectaHeT OBITh
YIIPaBJISIONIUM [TaPAMETPOM), TO OCTAHETCS:

- €IMHCTBEHHBIN PETYIUPYIOMIUN apaMeTp [ 6e3pa3MepHOro yCKopeHus — kod(hGUuineHT maccol
Km:

Oezpaz = €08(50t) + 2k, cos(100t); (13)
- JIBa YIPABJSIONIMX MapaMeTpa st yCKopeHus — R1, Km:
a= 115:' [cos(50t) + 2k, cos(1001)]; (14)
- TPH YIIPABJIAIONIMX HAPaMETPa JUIsl CUIIBI — my, Ry, ko
F = 250m,[cos(50t) + 2k, cos(100t)]. (15)

Hccnenyem sKCTpeMyMbl MoJMrapMoHH4Yeckoro koseOanus (13), cuuras ero dyHkumeir ot Km:
a6e3pa3M = a6e3pa3M(km). B 3TOM C.quae

Qpezpaze — —2K,, sin 100t, (16)
¥ TOYKH SKCTpeMyMa (CM. CILUTOIIHYO JIMHUIO Ha PHC. 1) ONPEIENIIOTCS PEMICHUSIMH YPaBHEHHUSI
sin 100t = 0, (17)

TO ecThb 10 Touky 100t =0, 100t = x, 100t = 27 » 100t = 37w, To ecth 310 TOUuKH t = 0, j;—u’ﬂ.',

3
1I}I}ﬂ:’ E‘R’ HpI/I OTOM, HCpPBad U TPECThbA TOYKHU ABJIAKOTCA TOUKAMH MAKCHUMyMa, a BTOpas U

4yeTBEpPTasi — TOYKAMU MHUHUMYyMa. Takum o0Opa3oM, SKCTpeMalibHble 3HAUEHHs HCCIEAyeMOro
noJiMrapMoHudeckoro konebanus (13) OyayT paBHbI:
1-p1it MakKCUMYM

-
&

cos0+ 2k, cos0 =1+ 2k, ; (18a)

a’ﬁea‘paaml =
1-p1ii MUHUMYM
T T
= cos—+ 2k, cos2-= -2k

ﬂ’ﬁeapaam! m’ (186)

2-01f MaKCUMyM
Qgespazm,z — COST + 2k, cos2m = —1 + 2k,,;; (18B)
2-0if MUHUMYM
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Qpezpazre s = CDSEE—R + 2k, cos3mw = —2k,,. (18r)
AHaJIOTUYHO, AJIS1 YCKOPEHHSL:
1-p1ii MakcuMyM
_ 142k, _ km .
a, = 250 0™ 250(1+ 1+km)' (19a)
1-p1it MUHUMYM
= —250 2m — _Mm _ 750 (1 + =2, 196
92 = T4ky  l4ky k1) (196)
2-0if MaKCUMYM
_ Zhm—1 _ km—2Y.
as = 2507 250(1 + m+1j, (198)
2-0ii MUHHMYM
L __EDEIkm__EEG(l_I_km—i) 19
Gs = 14k 14ky km+1/’ (19r)
W nna cuier:
1-p1ii MakcuMyM
F, = 250m,(1+ 2k, ); (20a)
1-p1i1 MUHUMYM
F, = —500m,k,; (206)
2-0if MaKCUMYM
F, = 250m,(—1+ 2k, ); (208)
2-0i1 MUHUMYM
F, = —500m,k,.. (20r)

Jlis BUOpPallMOHHOTO MEXaHHW3Ma BaXKHBIM MapaMeTpoM sIBisieTcs KOd(p(GUIUEHT acCUMMETpPUH,
KOTOPBIN B TAHHBIX 0003HAUCHUSAX PABCH:
- U1 0e3pa3MepHOro YCKOpeHUs

& gezpazr, L 1+2k 1,
Kopam = |2oia) = 2% — 4 21
GezpazM @gezpaz z 2y +2km’ ( )
- IJIs YCKOPEHUA
a2, 1+2k 1
K= [ == 14 22)
fg 2k 2k
= JJI CUJIBI
F, 1+2k 1
K= |3 =52m =1+ (23)
F; o Tk,

Kak Bugum u3 (21)—~(23), xoapduuueHTsl aCUMMETPUU OJUHAKOBBI, YTO M OXHAAJIOCh,
MTOCKOJIbKY, KaK TOBOPUJIOCH BBIIIE, Bce TpH Kosiebanus (7)—(9) oTnudarotes Apyr OT APyra TOJIBKO
MHOKHTEJISIMH.

Pacuér, cormacHo TOMy4eHHOW METOAMKH OIICHKH aCHMMMETPUYHBIX KoJeOaHuW mpu
HCXOOHBIX AaHHBIX: R1/R2 = 100/50 MM, ni/n2 = 500/1000 06/MuH, m1 = 10 kr, km = 1/2 no3soymium
noyyduTh KodduimeHT acummerpun: K = 2, a HanOonblee 3HaueHue cuiibl mpu 3toM 3000 H.

BoiBoa. IlpoBenéHHblli aHain3 cO3JaHUS HANpaBICHHBIX KOJEOAHHWH CHUCTEMBl M3 JABYX
BHUOporeHepatopoB mo3Bossier mo (11) Haiitu 3aBucHMMOCTh pesyabTupylommeii cuasl F = F(t, my,
1, 91, R1, Km, Ko, Kr, Ky) Kax QyHKIIHIO OT HECKOJBKHX MapamMeTpoB Buza (9):

F=m,(1+k,)a=m,wiR,(cosa + b cosff),

rne @ = wt — @, b=k, klks, B =k,wt—k,@ . O6o3nauenus kod3pduimenTos
Km, Ko, Kr, K, packpbiBatorcs B (4). AHanu3 nmoiydeHHo# (yHKIMOHAIBHOW 3aBucuMocTtn F = F(t,
mi, w1, @1, R1, Km, Ko, Kr, K,) m03BONSIET OmpenenuTh quana3oHbl paboyero W XOJOCTOrO XO/a,
KOd((HUIIMEHT ACUMMETPHH U aMIUIUTY/IHbIE 3HAYCHUS CUJTBL.
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VJIK 677.21.021
WHHOBAIIMOH BEPTHKAJ TOSAJTATHYHUHT TO3AJAII CAMAPAJIOPJTATHUT A
TABCHUP DTYBUU OMUJLIAP TAXJINJIN

X.C. Yemanos, 1.3. A660308, @.H. CupoxuainHos

Towkenm mygumaquiux éa eweuin canoam uncmumymu, mr_fazliddin@mail.ru
(Kabyn gununou 17.01. 2019 11.)

Towkenm myKumMauuiux 6a eHeun canoam uncmumymunune “‘Tabuuti morarapnu OacmiaOkKu
uwnaw” xageopacu xamoa ‘‘Paxtasanoat ilmiy markazi” AXK xamkopiueuda uHHOSAYUOH GEPMUKATL
mo3anazuyHune 1a60pamopus YCKyHaAcU uwiiab yukuiou. Apamunean sueu mo3anazuioa mypau 03anune éi
V3VHIUSU MAKCUMAL map30a Oyauwiuea spuwunou. MHHO8AYUOH 6epMUKAT MO3ANASUYOAH YM2aH YUSUMIU
naxma mapxubudazu uGIoCIUK MUKOOpUea Mypiu Cemka 103acu, Hueumiu naxma ugrociueu xamoa
VCKYHAHUHE UUL YHYMOOPAUSU MALCUPUHU YPRAHUW MAKCAOUOa MYaux (akmopiu madxcpudba ymrazuul
yeaybuda ypeanunou. OnuHean HAMUNCAIAP UHHOBAYUOH MO3AAAUL YCKYHACUHU AMATOA JCOPUTE KUTULL YUVH
mascusaap uwiaad YuKumoa Goudaranul UMKOHUHU 6epaou.

Tasanu cy3nap: uHHOBAUUOH GEPMUKAL MO3ANA2UY, YUSUMAU NAXmda, Mypau 103a, €U y3yHaueu,
UprOCIUK MUKOOPU, YUSUMAU NAXNA CUDAM KYPCAMKUYTIAPU.

Kageopou “Texnonoecuss nepsuunoti obpabomru nHamypaivhulx eoaokon”  Tawkenmckozo
UHCIMUMYmMa MeKCMUIbHOU U 1e2Koll npomvluienHocmu coemecmuo ¢ AO “Paxtasanoat ilmiy markazi”
paspabomana 1aOOPAMOPHASE  YCMAHOBKA — BEPMUKATIbHO20 — OYUCMUMENs XJIONKa-colpya. B noeom
ouucmumesne 00OCMUSHYMO MAKCUMATbHOE 3HAYeHUe ONUHbL Oyeu cemuamou nosepxnocmu. B pesynomame
npoeedenuss NOIHLIX PHAKMOPHLIX IKCNEPUMEHMO8 HA UHHOBAYUOHHOM GEPMUKATbLHOM Oyucmumesne ObvL10
U3YHEHO GIUSIHUE NIOWAOU CemYamol ROBEPXHOCMU, 3ACOPEHHOCIU XTIONKA-CHIPYA U RPOU3E0OUMENbHOCTU
VCMAHOBKU HA CMENeHb 3ACOPEHHOCMU XIONKA-cblpya nocie e2o ouucmiu. Ilomyuennvie pesynvmamol
NO3601I0M  6bI0AMb PEKOMEHOAYUU NO NPAKMUYECKOMY UCTOAb30BAHUIO BEPMUKATLHO2O OYUCTHUMENS
XJONKA-ChIpYaA.

Knrouesvie cnosa: uHHOBAYUOHHBIL GEPMUKANLHBIL OYUCHMUMENDb, XJIONOK-CbIpeY, Cemuamast
NOBEPXHOCb, OUHA OYeU, CIENneHb 3ACOPEHHOCIMU, KAYeCMBEHHbLE NOKA3AMeU XA0NKA-ChlPYd.

The chair “Technology of primary processing of natural fibers” of the Tashkent Institute of Textile
and Light Industry, together with Paxtasanoat ilmiy markazi JSC, developed a laboratory installation of a
vertical raw cotton cleaner. The new cleaner has reached the maximum value of the arc length of the mesh
surface. As a result of carrying out full factorial experiments on an innovative vertical cleaner, the influence
of the net surface area, weediness of raw cotton and plant productivity on the degree of weediness of raw
cotton after cleaning was studied. The results obtained make it possible to give recommendations on the
practical use of a vertical raw cotton cleaner.

Keywords: an innovative vertical cleaner, raw cotton, mesh surface, arc length, degree of
contamination, quality indicators of raw cotton.

Myammonn xogaru. Xosupaa Maexkyn |XK pycymnaum uururmim naxTaHu —Maiizna
udIocauKIapaaH To3ajall MallMHajlapuaa Ko3uKyanu OapabaHjap OpKaidd YHTHTIM TaxTa
Oynakyanapy TYpiau CUPT YCTHra yPWIMIIM HaTHKacuaa yHIAru uioc KymuiaMaiap axpaiaan Ba
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TYpAM CHPT TEIIMKIAPU OPKAIM TallKapura YHKUO KeTaaud. YCKYHAaHWHT XaKUKUH Wil
YHYMIODPJIUTH KyWHIard TeHrIaMa opKaiau xucoomanamu [1]:
Q_ 3’6-L.F -px .77-¢
T
by epna; L — T¥pnu 103a y3aHIUTH, MM;
F - TuTHIAAMTaH TAXTAHUHT KYHJAJIAHT KAPKUM F03aCH,M

Px - UMTHTIIN IAXTAHWHT 3UYIATH, KI/M>,

n = 0,25+0,30 - Typnu cetka cuptuaan doigananui KodHPumueHTu;

¢ - To3anarnygad Qorigananum kodddumuentu, ¢=0,3+0,35;

T - yMruTIM NaxXTaHUHT TO3aJaruy uuuja Typuul (OyauIn) BakTH, CeK.

Maiina udnocnukiapiaH TO3aJ0BUYM MalIMHAJIApJArd acocuil KaMUWIMKIapAaH Oupu, Oy
TYpiu 1o3aHuHT (poitnamu xKo3pduumenTr, spHN UGIOCIUKIAP aXPAJIHUII 30HACH Kamiuruaa. by
kypcatrua MaBxkyn 1XK m=0,25+0,30 - typau cuptaan doiinamanum kKodGGUIUEHTH MaCTIUTH
TO3aJIalll YCKYHACUHUHT KaMYWIHKJIAPUAaH Oupu OYIH0O KeIMOKA.

Taxxpuba yTKa3suIl MeTOAUMKACH. DbDyHU OJMIMHU OILIMII MAaKCaauaa TYpPJIU CeTKajaH
doiimanaauim  KOXPQPUIMESHTHHH OIIMPUIN YYyH SHTM WHHOBAIMOH TO3aJall yCKYHACHHU
KOHCTPYKUHUSACUHU Takiau} KumHMoKaa (1-pacm).

TagkukoTnap onmb OOpHI MHHOBAIMOH TO3aJalll YCKYHACHHHUHT JIA0OPATOpPUSI BapUaHTH
uiwabd ynkuian (2-pacm) [2].

JlaGoparopus yckyHacuaa To3ajaml >kapaéHu KeyaauraH uurad KucMm 5HU 300 MM KuuoO.
[y ro3aHu TO3aJIall YYyH aiJIaHyBUM MIIYM KHCMJIAp KOHCOJ Bajjlapra ypHatwirad. Typiu ro3a Ba
OoIIKa 3JIeMEHTJIap YHUHT €H KUCMUTa MaxKaMJIaHTaH.

Tozanam >xapaéHuHU K3 OuaH Ky3aTu® OOpHIN yuyH YHHHT 0J1 KucMu maddod opraHuk
oifHa Omnan €nmnau. MHHOBAIIMOH TO3AJIATMYHUHT SHTUJIMTH TO3aJalll )KapaéHu KedaJuraH TYpiIu
F03aHUHT €1 Y3YHJINTH MaKCUMaJT Tap3/1a OYIUIIHATa SPUIIHIIIN.

2

Beptukan 3Ur-3ar
ycynauaa WILJIalIUTaH
WHHOBAIMOH TO3aJIaruy
Kyluaaru KeTMa-KEeTIHUKaa
HUIIIaNIu: YUTUTIN rnmaxrta
TabMUHJIATUYJIaH 1 Maiga
upIoCTUKIaH TO3AJIOBYH

cekmusra 2 y3arunagu. Y epraa
Ko3ukyanu Oapabannap 3 Ba
TYpiu 103amap 4 opKaiu Maiina
udocIuKIapaaH TO3aJIaHNO
l-pacm. Maiina wuduocnukiapian TO3all  YCKyHAlapuaa KO3MKYAIM ek 5  OMIIAH MallMHAIaH
Oapaban Ba TYpiu r03a KOHCTpyKuusicu. a) 1XK TozanarnyHuHr WIIMu
OpraHiapy XoHnanryBu; 0) MHHOBALMOH TO3aJATMYHUHT HINYH OpraHiIap
JKOMITaIIyBH.

yukapuiaaau. Typou  wo3a 4
doimanun  maiinonn 180° man
OpTHK  Oynrannuru  cababnu
XamJla YWTUTIIM TaxTara Kapama-Kaplil KywWwIapHUHT Tabcupu OapTapad 3Tuiaraniauru cabadnu
YHUHT TaOMMH XYCYCUSTIAPUHU MakcHUMaj cakjamra spunnmiaau. Ilarpy6ok 13 opkamu uurutim
naxTta WHpUK UGIOCIUKIApAaH TO3aJOBYHM 6 CEKIMsCUTa y3aTUIaau Ba appadaiu Oapabannap 7 Ba
8 opkanu 10 xomocHukiap €prammuaa To3anaHuO, akparyBud uéTka OwiadH 11 uururim maxra
KEHMMHIY jKapaéHra y3aTWwiaad. 17 IUIaHKa OpKaJd YWTHUTIIM MMAaXTaHW WYHAIMIIWHHU Y3TapTUPHILI
MMKOHUATU MaBxKYy/I.

JlabopaTtopus yckyHana aguamerpu 250 mm OynTaH appanapiaH appaiv TWIUHAP WAFUAIHO
VHUHT YU3HKIM TE3NMTM MaBKy[ To3amam Oapabamnapaaruiaex 7,1 m/c (540 mun™) xunu6
pocTiaHaud. Appaiu UWIMHAPAAH MaxTa XOMamEécHHM axxkpaTuO onum ydyH auamerpu 300 mm
Oyiran MaBXyn 4yTKanu OapabanmaH QoiifanaHunad. YHUHT 4u3ukiau te3nmuru 15,7 m/c (1000
MuH 1) KHTHG pocTiaHmm.
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Beprukan To3amarnygaH YTraH YATHUTIN MAxTa TapKUOMIAard MUQIOCIUK MUKIOpHra TYpIH CEeTKa
103aCH, YUTUTIIN NaxTa UGUIOCIUIY XaMJa YCKYHAaHUHI MII YHYMJODPJIUIU TabCUPUHU YpPraHUIl Makcaiauaa
TYNIMK (GaKTOpiIM TaxKpuba yTKasum ycryouna ypranwim [3]. YTkasunran Taxpu6a CHHOB HIUIAPHTa Kypa
3 Ta kupyBuH (akTOpIap TaHIA0 ONUHAH.

Typau ceTka r03acu - x1

Xnonox-cvipey 1
2
\ 3
4
4
3
5
17
5 16
\ 15
Xrnonox-coipey
P4
13 ?
9
7 / _
) / N
6
10
9 / \
8
12
2-Pacwm. I‘II/II"I/ITI[I/I naxTraHu I/Iq)J'IOCJ'II/IKJ'IapI[aH TO3aJIOBUM BCPTHUKAJT TO3AJIArMYHUHTI CXEMACH.
1 — tapmuHIarny; 2 — Maiga UQIOCIUKIAPIAH TO3aJTOBYH CEKIIHS; 3 — xo3mkuanu OapabaH;

4 — typnu 103a; 5, 12 — udnaocauk nmHETH: 6 — WAPHUK UQIOCTUKIAPAAH TO3aJOBYU CeKIus; 7, 8 —
appavanu Oapaban;9 — wnamrupyBun uétka; 10 — komocHuk; 11 — axparyBum uérkanu OapabaH;
13,14,15 — marpy6ok; 16 — yk; 17 — ruianka.

MabiayMKu, TYpAM CeTKa o3acd IMaxTaHW Maiaa HQIOoCIuKIapAaH To3ajaml camapalopiiurura
MabJIyM TabCUp KWiaau. TYpiu ceTka 103acu KaTTalalIMIIK Maiaa naociukiIapaaH sXIIK To3alamra oo
Kenaau. Arapja TYpiu ceTKa 103acH KHYHMKIIAIIUO KeTca YUTUTIIN MaxTa TapKuOuaa nIOCIUKIapHA OO
KeTulllura xamjaa Maijga uduociukiapiaH To3ajall YCKYHACHHMHI TO3ajall caMapaliopiurd MebEp
Japakacusa TabMHUHIaHMacaurura onuo kenaau. LIyHUHT ydayH TYpau ceTka 103aHd aMaliuil Taxxpudanapaa

makcuman 0,8 M muapman 0,4 wM?  Oyaran  Xap XM BapUaHTIApM  TaHaa0  OJMHIM.
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Uurutny naxra uQIOCIUTH - X2

KupyBun dakrop cudatiga OIMHTaH YWUTHTIN Maxta HUQIOCIUTH TEXHOJOTHK Taladiapra Kypa
XKHUHJIAIl YCKyHacuna kemaérraHnma yprada 2% npaH ommaciurd kepak. LllyHpail skaH 4MTHTIM MaxTa
uQIocIuru xap OMp TEXHOJOTMK MalllMHANIapra KeJlWlIuaa aHWKJIaHWIH Kepak. Fapammiamna Typran xap
X U(IOCTUKIATH YUTUTIIA TAXTaH! OMp XMJI KypcaTKudiIapra ou0 KeuIl Ky1a Mypakkad Macanaitapaan
Oupu, IIYHUHT Y49yH Kenma€TraH MaxTaHW WU(IOCIUTHHHN OWIIUI, TO3aJall yCKYHACHMHH TaHJAIIra Xamja
TaKOMWUIAIITHPWITAH ToO3aJlalll YCKYHAaCcHJaH YHMKKAH YHTHUTIM TaXTa TapKuOugaru UQIOCITHKHH
aHUKJIANIAa MyXuM XrucoOimanamu, seHU kupumaa 5,5% man 16,7% Oynran xypcarkuanapaa udiocaukiap
TEKIIUPUIIH.

Wi yHymMaopauru - x3

[laxTa To3amam KopxoHajapuaa HWIUIA0 YMKapuira Oup Xuia MebEpAa YMIHTIM NaxTaHu Oepa
OJIMaraHjINTy Xamza Xap OMp yCKyHara KeJaJuraH IaxTa MaxCyJoTJIapyd Maccacw Xap XWI OYITaHiIuru
cababnu yckyHara OepuiaguraH HaxTa MaxcyJlOTIapy MaccacH Xap XWJ OyjiraHna Wil YHYMIOPJIHIH
y3rapu6 TYpumm wiMuii acocnanras. [y cababmu yckyHaHW WII YHYMAODPIUTH UGIOCTUKIAPIAH TO3aIall
mapaxacura TabCUpH IOKOopH Oymamu. Onub OopwiraH amanuii W3NMaHWIUIAPUMU3/A YCHYHAHWHT WII
yayMaopiuruau Muaumai 0,5 Toara/coat Makcuman 1,17 TorHa/coat Kuanb TaHmad ONMHHIM.

1-xanBan
TaxpuOaHUHT PeKATAIITHPHII MAPTH
Ne DaKTOPHUHT HOMH, Komnam- DaKTOPHUHT XaKUKUAN y3rapuii
oenrucu TUPHWJITAH KuiiMaTiapu OpaJIuFu
Oenrucu -1 0 +1

1 | Typmu ceTka 103acH , M2 X1 0,4 0,6 0,8 0,2

2 | Unrumim naxTaHuHr X2 55 11,1 16,7 5,6
6onutanruy udaocauru, %o

3 | N yaymaoopnury, X3 0,5 0,835 1,17 0,335
TOHHa/coaT

PexanamTupuIn yCyImHE acociarl.

Beprukan To3anarmyiaH CYHT YHTHTIIN [TaXTa TApKUOWAa KOJIraH HGIIOCIUKIAP TYPIIU CeTKa I03acCH,
YUTUTIIN T1aXTa OONUIaHFUY M(IOCIUrH XaM/Ja YHUHT UII YHYMIOPJIUTUTA TABCUPUHH YPraHUII YUyH Kepak
OyJraH MaTeMaTHK MOJIEIIApHU KypHUIIHU Kypruo unkamus (1-xagsan).

Bynunr yuyn taxpubana 10 MM raua OynraH maiijga HUQIOCIUKIAPHU TYpIM 103aJaH
MaKCcHMaJl aKpaTHIUIINra TabCUp ITYBUM XKapa€HMHU Kypamui. KupyBum daxtopmap cudaruna
TYpAU CeTKa 103aCH, YUTUTIM TaxTa HUQIOCIUTM Ba YCKYHAHMHI WII YHYMJIOPJIUTH OJIMHTaH.
Taxxpuba HaTmkanapu 2->kafBayija KeITUPUITaH.

2-KaaBal
Taxxpuba HaTHXKanapu
Ne paniz daxkropiap Y1

- ' X1 Xo X3 Y11 Y12 Y13
1 - - - 3,2 3,4 3,1
2 + - - 2,98 2,9 3
3 - + - 9 9,1 9,2
4 + + - 8,1 8,18 8,2
5 - - + 3,6 3,63 3,72
6 + - + 3,49 3,51 3,48
7 - + + 9,5 9,7 9,6
8 + + + 7,8 7,81 7,82

TaxpubanapHu yTka3um ycay0/japu Ba OJMHIaH HATH/KAJIAPHU TAXJIUJIH
Taxpubanap «Paxtasanoat ilmiy markazi» AXKHUHr SKcnepuMeHTan Lexujaa HIiad
YUKWJITAaH WHHOBAIMOH TO3AJIATMYHUHT BEPTHUKAJ JTA0OpAaTOPUSACHIA TO3aJIaHTaH YHTHUTIN TaxTa
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TapkHOUAard UQIOCTUKIAPHA aHUKJIAIl MaKcaauaa Taxpuodanap yrkasmwian. Taxpubda yTkaswiran
naboparopuss KypWIMacHHM Maiaa uWQIIOCIMKIApAAaH TO3aJIOBYM HINYM KUCMH 3-pacmia
KEJITHPUITaH.

Y1, “%
5 10,0
>
s E 9,0
T
3 g0
g ©
T S X 70 -
S oy
S E 560
S © O e
8 % o050 —a
F © 3
r C < 40
o = = l
= — * .
I E 30 . —
25,0
o 3 ,
:7 ,
= / 0
0,4 0,534 0,666 08 Xy, M

Typau ceTka tosacu, m?
4-pacm. Typnu 103a MaiiIOHN TO3aJTaHTaHIAH KEHUH OJIMHTaH
YUTHUTIIM N1AXTa TAapKUOUAaru uQIoCIuKKa TabCUPH.

3-pacM. BepTHkai To3aariuHHHT MITYA KACMH.

TaxxpubanapHu YTKa3UIIIaH aCOCUI MaKcaJl TYPJIH F03aCH KEHTraiiraH HHHOBAI[MOH TOo3ajaruy
OpKaJIM TO3QJIaHTaH YUTUTIW MaxTa TapKUOWaaru uQIoCIuKIapHU aHUKIAlIaH noopataup. Xap
Oup YTkazmwiaauran Taxpubda pexa acocuja TapTud Oyimua yTkaswimu. Xap Oup TaxpubaHu
VTkasumra yprada 1 coar BakT axparwigd. Xap Oup yTkaswiraH TaxpubanaH cyHT ymnuiad
To3ajaHraH MQIOCIUKIAp Macca YMyMHH OFUpIMTU Yym4anuO, capd STuWiIraH BakT MHUKIOPU
aHMKJIaHUO Oopuiau. ByHu acocuia y3aTHIl KypruIMacHHH U YHYMIOPJIMTH aHUKJIAHUO OOpHIIIH.

Taxpubda HaTHKANapu Ba yJapHM TaxJuiad. Taxpuba acocuaa OJMHTAH HaTHXKalap
OXM pa KaiiTa HIIUIaHUO PEerpecCUoH TEHIJIaMallap OJIUHAU. YIiap KyWnJa KelITUPUITaH:

Y, =6,0008+ 0,3950x, + 2,6667x, + 0,1375x, + 0,0,2875x,X, — 0,091 7x,x, + 01X, X, — 0,1208%,X, X,

MoJenmHUHT OXHPTrd KYpUHHUIIUHH ONUII Y4YyH KOI(D(UIUCHTIAPHN aXaMUSATIATHHA
tekmupamus. bynunr yayH CTIoeHT KpUTepusicuHU Gopmynanapuaan GoiganaHamus.

— N
S*(y) = %Zsf(y) =0,0022153

u=1

S(y) =+/S(y) =+/0,0022153=0,0166406
S(y) _ 21.0:0166406
JN J8

CTIOI[GHT KPUTCPUACUHUHTI KaABaJldaru KHﬁMaTH
t[Py, £(S2) = N(m-1)|=t,[P, =095 f =8-(3-1) =16] = 212,

Hemak by,b,,b,,b, > Ab xo3ddunmentnapan xucodbuii KuiiMaTiapy >kaJBaIuil KHMaTIaH

Ab =t =0,0497735

KaTTa, LIYHUHT Y9yH Oy KO3(QPUIUEHTIap axaMUSATIIN, KOJraH KodduinueHTIap 3ca axaMUusTCu3.
Hatmxana Kyiinnaru MOJAEJINHN XOCUI KJIAMU3:

Y, = 6,0008+0,3950x, + 2,6667x, +0,1375, +0,0,2875x,X, — 0,091 7x,x, + 0,1X,X, — 0,1208x X,X,

Perpeccus HatmxanmapuHu xamma kod(dduuueHTnapu KaOyn KWIMHTAHIWTH cababmnu
TEHIJIaMaMU3 aJJUKBAHT XMCOOJIaHAIH.

Typnu 1032 MalJOHM UYUTUTIM  THaxTajard  UEQIOCIMK  MUKIOPHra  TabCHPH
4- pacMJa KeITUPHUIITaAH.

OnuHraH HaTWKalaplaH KYpUIIMMU3 MYMKHHKH, TYpJIM 1032 HM KaH4YaJMK Karra Oyica,
YUKAETTaH YUTHTIN TaxTa TapKuOugaru HQIOCTUKIAp IIYHYAIMK TacT Oymap skaH. OnuHraH
HaTIKara Kypa TYpJM ceTKa 03a OLITaH Capy YMKKAH YUTHTIM MaxTa TapKuOuaard udaociaukiap
Kamasp 9KaH, S’bHU Oouuianruy uduocnuk 3 rp Oynranna daxatr TYpiau ceTka F03aCUHU OLIUPUIIT
OpKalu TO3allaHTaH YMUTHTIU NaxTta Tapkuou 7% ra, 4,8 rp 10% ra 6,3 rp 16% ra, 7,8 6ynranga
20% raya udaocauKIapaaH To3anap dKaH.
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Ymly Hatmxanap XUHIAMCTOH MaxTa TEXHOJIOTHsICH MIMHUI-TaaKuKOT HHCTUTYTH (CIRCOT)

[3], oJIMMJIapU  TOMOHMJAH VTKA3WIraH TaAKUKOTIap OunaH TacAWKJIAHAIU. XOPYIKHUMA
Vo &% TaJKUKOTUYHIIAp YUTUTIIA [axTaHU
% .
N 10,0 udIIOCIUKIapAaH To3ajall >kapaéHuaa
S _ 90 . KO3UKYaIM Oapa0aHHU YpPOBUM TYpIH
5 6o / 103a OypyarMHM  ONTHMAJUTAIITHPHII
I ’
& o / HaTKacuaa OKOpHU TO3aJIalll
S =
T 0 /‘ camapaiopJIMrura SpUIIUIIA MYKAHIATH
c © = [V
3 ,E 560 TYFpUCHIA XyJiocaiap KeJITHPHILTaH.
e &5, 5-pacMaa YMTUTIM  ITaXTaHHHT
c )
§ s = , OonutaHFrud UQIOCTUTHHA HHHOBAIMOH
§ s 40 7 TO3aJIaruyia TO3aJIAHTAHJAH CYHT
S 3 30 = > ,  HrHTIH naxTa TapkuOMga  KOJIraH
I X ’
s 5 %3 12,9 16,7 7 ppnocnMkiaap — MHKIOPMIa  TabCHPH

YUrUTAM NaxTaHUHT BownaHFMy VIdJ/'IOC/'IMI'MHM, %

v

Yypranwiras.

5-pacMaaH Xynoca KwinO IIyHHU
AUTUIIMMA3 MYMKHHKH, YATHTIH [1aXTa
TapkrOuaa uQIOCIUKIAD KaHYAIUK Ky Oyiica YMKKaHaard uGIociiMKiap XaMm omap dKaH Ba Oy
KypcaTku4 yprada 35% Hu Tamkui Kuiap skaH. AMepukanuk onumiap Carlos B. Armijo, Kevin D.
Baker, Sidney E. Hughs, Edward M. Barnes Ba Marvis N. Gillum ToMOHWIaH YTKa3uara
TaIKUKOTJIAp HATWKAacHJa OYIyHTM KyHJa MallliHa TCPHUMHHH KCHT XKaJI0 KHJIMHUIIA Xamjaa
YUTUTIN MAXTaHUHT OOUUIAHFUY UQIIOCIUK Japa)kaCH FOKOPWIMTH cabadlii YWTHTIM TaxTaHU
TO3AJIAIIHUHT SHIH YCYJUIAPUHM KOPHI dTHII Kepak, JeraH Xysioca oepuiirax [4].
6-pacMmman Xxynoca KUITHO

5-paCM. Yurutian maxrta OoLIIaHFUY I/I(l)J'IOCJ'II/IFI/IHI/I WHHOBAIIMOH
TO3aJlar4aaH TO3aJIaHI'aH I/I(i)J'IOCJ'II/IKFa TabCHUPU.

Vi, 4% o
Z 100 OIYHd aWTUIIMMH3  MYMKHHKH,
2 WHHOBAIIMOH TO3aJarMYHUHT HIII
= g 8,0 N 6
z S = YHYMJIOPJIUTH  OTIHUIIA WJIaH
— .

2 g 6,0 e TO3aNAallAaH CYHT YMKKAH YUTUTIH
% g £ B naxTa TapKuOuIard UQIIOCIHK

s 5 40
2 & S B2 MUKJIOPH XaM omub Oopaau.
z = F 2,0 MHHOBAIIMOH TO3aJIATMYHUHT U
5 g . YHYMJOPJIUTUHU TO3aJIaHTaH
a >

= YUTUTIM  TaxT TapKUOHIaTH
%T 05 0,72 0,95 117 X3, ToHHA/COaT 1 axra apkuOu/a
= Wi yHyMIOpJIMIT Y, TOHHA/COaT U(IOCIMK MHUKIOpPHIa TabCHPU

Vpraga 15% HHM Tamkuwi Kuiap

[ep]

-pacM. VIHHOBAILIMOH TO3aJarMYHKMHT M1 YHYMJIOPJIUTHHHU TO3aJalira
TabCUPH. OKaH.
XyJoca: Jlaboparopust
YCKyHacuaa 010 60pI/IJ'IFaH KS'/TI (1)aKTOpJ'II/I PErpeCCUOH TCHITIAMAJIAPHU Ba OJIMHI'AH HAaTUKAJIApHU
HI11a0 YUKapUulll YCKYHACUHH UITYHU KUCMJIAPUHU Ba TCOMCTPUK MMApPaMCTPIIApUHU TaHJIallga XamM/1a
palroHaI KHﬁMaTHapHHH AHUKJIallga Kyﬂ KelIagu XaMJa HWHHOBAIIMOH TO3ajlalll YCKYHACHHU
amaJijia >KOpui KWJIMII Y4yH TaBcHsulap Uiuiad yukumia ¢poiiananuil MIMKOHUHU Oepaju.
Anaouéraap:
[1]. T.U.Mupomanuenko «OCHOBBI  MPOCKTHPOBAHHMS  MAIIHH  NEPBUYHON  00paboTKM  Xyomka». M.
MammunocTtpoenue, 1972, 143-6er.
[2]. Ne FAP 20170134-pakammu TanabHoma, Ilaxta To3mam arperatd, Y36ekucton PecrnyGmukacu MHTemiexryan
MyJk areHTiauru 27.11.2017.
[3]. CompumoHor A.A. IlnaHupoBaHHE OKCIEPHUMEHTa MNPH HCCICIOBAHUM TEXHOJOTHYECKUX IPOLECCOB. //
«MammHocTtpoeHue». Mocksa. 1981 iini, 89-94-6etnap

(4] patil.P.G., Anap G.R., Arude V.G. Design and development of cylinder type cotton pre-cleaner. Agricultural
Mechanization in Asia, Africa and Latin America. 2014, ISSN: 00845841.

[5]. Carlos B. Armijo, Kevin D. Baker, Sidney E. Hughs, Edward M. Barnes, and Marvis N. Gillum Harvesting and
Seed Cotton Cleaning of a Cotton Cultivar with a Fragile Seed Coat The Journal of Cotton Science 2009.
Nel3:pp.158-165 .

®apIT UTXK HTXK depIld ( STJ FerPI), 2019, Ne3 (No.3) 49



MEXAHHUKA

UCCJEJOBAHUE TEOMETPUYECKHUX YCJIOBUM
B IBYXBAJIKOBBIX MOAYJIAX

LI.P. XyppamoB, ®@.C. Xonrypaes, ®.3. KypooHoBa

Tawkenmekuil apxumekmypHo cmpoumenvhvid uncmumym, shavkat-xurramovb9@mail.ru
(Ilonyuena 27.12.2018 2.)

Ma@ozzada Xap ukkaia eaiu ysammazca eca UKKU edjliu MO@yJZHUHZ KOHmMaKm 6ypl¢amapu maxauiu
Hamuacalapu Keaimupuiaean.

Taanu Cﬁ?ﬂdp.’ UKKU eqiiu MO()le]l(lp, KOHmMAaKm 30HAacu, KOHmaxKkm 6ypqa2u, mojaiu mamepuain.

B cmamuve npusedenvt pesyrvmamol ananuza yenos KOHmMaxkma 08yXeaiko8020 MOOYs, 8 KOmMopom 06a
6AlKA npueodele.

Knroueevie cnoea: ()nyg(lﬂKOGble MO()yJZu, 30HA KOHmMakma, ye2jibl KOHmMaxkma, BOJIOKHUCMbILL
mamepuai.

The article presents the results of the analysis of the contact angles a two-shaft module, in with both
rolls are single.

Keywords: two-roll modules, contact area, contact angles, fibrous material.

KourakTtHrie B3aHMOI[efICTBPI§I B JIBYXBAJIKOBBIX MOAYJIAX 3aBUCAT OT TCOMCTPHUYCCKUX
yCJIOBHUI B 30HE KOHTakTa. [0 TeOMEeTpHYECKUMH YCIOBHSIMH B 30HE KOHTAKTa MOHUMAETCS,
TJIaBHBIM 06pa30M, BCJIMYMHBI YI'JIOB KOHTAKTa, KOTOPBIC JOJI’KHBI OBITH IMpaBUJIBHO OIPCACICHBI
KaKk B HAYaJbHbIi MOMEHT KacaHUs BOJIOKHHCTOTO Marepuajga C BaJlkaMd, TaK W TpHU
YCTaHOBMBILEMCsI Ipoliecce o0paboTku. HecMOTps Ha KaXyI[ylocs MPOCTOTY 3TOrO BOINPOCA,
UMeeTcsl psJl OOCTOSITEIhCTB, Ha KOTOPBIC HAJ0 OOpaTHTh BHHMAaHUE, WHAYe MOTYT OBIThH
A0 YIICHBI OHII/I6KI/I B OLICHKC KOHTAKTHOI'O
B3aMMOJICHCTBHS B MOJYJIC, TaK KaK YIJIbI

KOHTaKTa SIBJISIFOTCS OCHOBHBIMH
BEJIMYMHAMH, OTMPEACISAIONUE TPAHUYHBIX
YCIOBUM 3a7a4u KOHTaKTHOT'O

B3aumojiercTBus [1].

PaccmoTpuM 1ByXBaJIKOBBIA MOJYJIb
NpeJCTaBICHHbIN Ha puc. 1, rae o0a Banka
MIPUBOJHBIE.

I'eomeTpuyeckue ycioBUs B 30HE
KOHTAaKTa H3y4aeM B Tpex NO3ULUAX
IIEpEAHET0 KOHIA CJIOS MaTepuaia: nepsas
— MOMEHT KAacaHMs C BaJKaMH; BTOpas —
MOMEHT KacaHHs C JIMHUEH LEHTPOB;
TpeTbd — MOMEHT BBIXOJAa U3 30HBI
KOHTakTa. AHalW3 TEepBOM  MO3ULMU
[I03BOJIIET HAUTH  YIVIOB  HA4YaJIbHOI'O
KOHTAaKTa BaJIKOB, BTOPOM —  YIJIOB
Ha4yaJlbHOTO KOHTAKTa YCTAHOBUBILIUXCS
rmporecca B3aUMOICHCTBUS, TPETbEH —
YIJIOB KOHEYHOTO KOHTAKTa BAJIKOB.

Ilycte B mEepBOM IMO3ULUU CIOU
MmaTrepuaia KacaeTcs C BaJIKaMU Puc. 1. Cxema cun B Ha4anbHBI MOMEHT KacaHHs

B ceuennn A A, (puc. 1). Onpenensiem CJI0Sl MaTepHaa C BaIKaMu

BCJIMYHHBI YIJIOB HAYaJIbHOTO KOHTAKTAa HUKHCTO BaJIKa 0(1 H BCPXHCTO BaJIKa 0(2 .

W3 puc. 1 BuzaHO, 4TO

R1 - Rlcos(al _131) + Rz - Rz COS(O(Z +ﬂ1) + 51(1_(:037/1) + h1 - 51 = 0! (1)
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R,sin(e, + ) =R sin(e, — B,) + o,siny,. (2)
IpunsiB, yto yrael o, Q,, ,Bl U ), Majbl, MOXHO HamucaTb YpaBHEHUS

(1)u (2) B ynpoieHHOM BUJE

R(a,—B) +R,(a, + B) +6y +2(h -6)=0, @3)
a2+ﬂ1:%(a1_ﬂ1)+%71- (4)

[ocne noxacranoeku (@, + ) u3 paBeHcrBa (4) M mpeoGpasoBaHUii
ypaBHeHue (3) mMpuHUMAET BU/T

Rl(Rl + RZ)(al _181)2 + 2R1517/1(0[1 _181) + 5127/12 + R2517/12 + 2R2 (h1 _51) =0.

Pewas 3to KBaApaTHOC YPaBHCHUEC, HAXOAUM
_IB — 5171 + 2R2(51_h1) _ R251(51+R1+R2)712.
- R+R, VR(R+R) R(R +R,)’

[IpeneOperass 37ech BTOPHIM YJIECHOM B paJUKaje BBUIY €0 MaJlOCTH,

()

npugaeM Gopmyle A onpeleacHus yria ¢, 6osee IpocToi BUIL

a, = 2R2(51 — hl) 4 (R1 + Rz)ﬂl — 5171 . (6)
R(R +R,)) R +R,

C yuerom BblpaxkeHus (6) wu3 paseHcTBa (4) Haxoaum (opmyiy s

OIIPCACIICHUA yIJia 0[2
_ 2R1(51 — h1) . (Rl + Rz)ﬂl — 517/1
a, = : ()
R,(R +R)) R +R,

Pesynbratel pacueroB yrnos o, M &, no Qopmynam (6) m (7), NO3BONUI BBIABUTH

[ (21390 1115 (e
- ¢ BospactanneM R, u S yron ¢ yBenmmumBaeTcsi, a yroa (I, yMEHBIIACTCS,

- C YBCJIIMYCHHUEM Rl n }/1 yroua 051 YMCHBIIACTCS, a4 YTOJI 052 YBCINYNBACTCA,

- 3AKOHOMEPHOCTH M3MEHEHHUS (&, U , OT napametpoB O, u N, oxuHakosble.
Crnoxus BeipaxeHui (6) u (7) mocie npeodbpa3zoBaHUi HAXOUM CYMMY YIJIOB
a, ua,

o, +a, :\/2(R1 + Rz)(51 ~ hl) (8)

R1R2
3 BBIPpAXKCHUSA (8) CJICAYCT, UTO CyMMa yIJIOB KOHTAKTa HE 3aBUCUT OT HAKJIOHA ITOJa4U CJIOA
'
Marepurajia K OCHu Oly M OT HAKJIOHA BEPXHETO BAJIKa OTHOCUTCIIbHO BEPTHUKAJIH.

I[aﬂee HCCIICAYCM, KaK U3MCHACTCA YIJIbl KOHTAaKTa ¢ y4€TOM CHII, I[GflCTB}HOHH/IX Ha CIIOM
MaTrepurajia. C oroi HEJIIBKO PACCMOTPUM CXEMBI CUII, ,HCP’ICTBYIOHII/IX Ha cJoi MaTepHrajia B CCUCHUU

AA, (puc. 1).

21.]'[5[ 9TOro COCTaBUM YpaBHCHHA PAaBHOBECHA CHII CJIOSA MaTCprajia B MOMCHT
KaCaHus C BaJIKaMU:

(9)
SY'= N, -N, +T, T, =0.
N3 cxeMsl cul Ha puc. 1 HaxoauM

le' = lein(al _ﬂ1)l Tlx’ :Tl COS(Oll _181)1 lex = N1 Cos(al _ﬂl)’

{ZX':le, ~N, +T,+T,. =0,
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le :Tlsin(al _ﬁl)’ Nzx' = stin(az + 131)1 sz' :Tz COS(az + ﬁl)’ (10)
N,, =N,cos(a, + B), T, =T,sin(a, + B,).

C y4eToM 3TuX BbIpaKeHU cucteMy (9) nepenuiieM B BUIe

{lein(al — B)—T,cos(e, — ) =—(N,sin(a, + B,) =T, cos(e, + B,)),
] . (11)
N, cos(e, — B,) +T,sin(e, — B.) =N, cos(e, + B,) + T, sin(e, + B,).

IIpeoGpazyem cucremy (11), BbipasuB cuiasl Tpenust |, u T, depes

nopmanbusie cuisl N, 1 N, cormacro 3akony tpenust AMoHToHa-Kyrona:
N, (sin(e, — B,) — f,cos(e, — f,)) =—N,(sin(e, + B,) — f,cos(e, + £,)),
N,(cos(a, — ) + f,sin(a, — B,)) = N, (cos(a, + £,) + f,sin(a, + f,)).

Pa3nenum nepBoe ypaBHEHHE 3TON CUCTEMBI Ha BTOPOE

Sin(a1 B 181) B f1 COS(Oll _ ﬂl) _ Sin(az + 181) B fz COS(az + ﬂl)

Cos(al o ﬂl) + flSin(al - 181) COS(O(Z + ﬁl) + fz Sin(az + ﬁl) .
[Tocne psima mpeoOpa3zoBaHU HAXOIUM:
f,+1,
1-f,f,

Torpaa, umest B BUAY, YTO f1 =tgv, u f2 =1gv, (rne VvV, u Vv, — yrusl TpeHHUs B TOUKaxX

tg(a, +a,) =

A1 u Az, COOTBeTCTBeHHO) OKOHYAaTCJIbHO UMCCM!
a +ao,=v, +V,. (12)
Takum 06pa30M, B MOMCHT KaCaHHui CJIOd MaTcpHaia C BaJIKaMH, CyMMa YIJIOB KOHTAKTa

paBHsIETCS CYMMY YIJIOB TPEHUsI, HE3aBUCHMO OT HAKJIOHA BEPXHET0 BaJKa U CJIOS MaTepuaa.
C yuerom paBeHcTBa (12) Bbipaxenus (8) umeer BUA:

v, 4V, = 2(R1 + Rz)(§1 B hl)
R1R2

I RR
\/2(51 - hl) = ﬁ(vl +V2)'

[Toncrasiss 3To BelpaxkeHust B popmynax (6) u (7), Haxoaum

a, :#(Rz (Vl + Vz) + (Rl + Rz)ﬂl - 5171)! (14)
R +R

1
a, :m(R1(V1 + Vz) - (Rl + RZ)ﬂl + 517/1)' (15)

1 2
AHaJ'II/ISI/IpyeM TCIICPb TCOMETPHUICCKUX (l)aKTOPOB BO BTOpOﬁ MO3UIUHU NMCPEAHCTO KOHLIA CJIOA

matepuaina. I1ycTs mepesHeil KOHEIl Clos MaTephana Kacasch ux B cedeHuun AA,, mpoxomuTs

(13)

OTKyna Hax0JIuM

mytb 1o ceuennn C,C,, nexaieil Ha IMHAK LEHTPOB (pHC. 2). B TedeHHH 3TOro mepruoaa mpoxox
CIIOSL MaTepHaa MEKIy BalKaMH COIPOBOXKIAETCS MOJBEMOM BEPXHEro Bajika u cedeHus A A,

NepexXoauT Ha CCUCHUHN Bl 82 . HpI/I 3TOM CJIOH MaTepurajia U 3JIaCTUYHBIC ITOKPBITUA BAJIKOB 6y'IIYT

nepopmupoBathes. Jledhopmarus MpouCXOAUT O TeX IMOp, MOKa BEPTHKAIbHAS COCTaBIISAIOIIAs
YIOpPYrol cuilbl MaTepuaja MpHUpPaBHIETCS C JaBJICHHEM BEPXHEro BajKa Ha ClIoil Marepuana [2].
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Kak »stn CWJIBI paBHSETCA
yCTaHOBUBLIEMCSI IIPOLIECC.

[Ilycte B ycTaHOBUBLIEMCS
MpoLEecce JBYXBAJIKOBBIA MOIYJb
MMEET  CIENYIOLIUME  MapaMeTphl:
YTJIbL Ha4dYaJIbHOI'O KOHTaKTa
YCTaHOBUBILIEMCS npoiecca

BEPXHEr0 M HMKHEro Bajlka (0, H

@,,, Yroil HaKJIOHa BEPXHEr0 BajKa

OTHOCHUTEIBHO BEPTHKAIIH ,Bz ,

paccTosHUE MKy BaJIKAMH h2 )
Cumnraem, 4To

h =kh, k>1 (16)

roe K — ko3¢ unueHT
MPONOPIIMOHATILHOCTH.

HM3-3a manoit Benmunnsl A, uem
MEXKOCEBOE pPACCTOSIHUE BaJKOB, B

Apyr Apyra,

NaJIbHEUIINX pacderax MO>KHO i X
CUMTATE ﬂz ~ ﬂl. R R —--‘—O ................. -
Ilo anamoruu bopmynam
6), (7) u (8 c Y4ETOM
paBeHCTBa (16) OHpe,I[eJ'ISIeM ¢1l , Puc. 2. Cxema JABYXBAJIKOBOI'O MOJYJIA
BO BTOPOM MO3MLMH [EPETHETO KOHIIA
P, W UX CyMMy: CJI0s MaTepuana
:\/ZRZ (51 B kh1) T (Rl + Rz)ﬂl B é‘17/1
11 1
R(R +R,) R +R,
@ :\/2R1(51 — khl) _ (R1 + RZ)ﬁl — 517/1
21 ]
R,(R +R)) R +R,
_ 2(R1 + Rz)(51 B kh1)
¢, + @y = .
Rl Rz
CormnacHo puc. 2 st paccMaTpuBaeMOro JBYXBaJIKOBOTO MOAYJISl UMEEM:
Py TPy =V T Vo
rae V,,, V, — YIJIbl TPCHHS TOYKaX Bl H Bz’ COOTBETCTBEHHO.
C yuerom paBenctBa (20) Boipaxenus (17),(18) u (19) umeer Bua:
_ 2(R1 + Rz)(51 B khl)
V11 + V21 = RR .
1132
1
¢y = R +R (Rz (Vll + V21) + (Rl + Rz)ﬂl - 5171)!
TR,
1
Py = —(Rl(vll + V21) - (Rl + Rz)ﬂl + 517/1)-
R +R,

B JBYXBaJIKOBOM MOAYJIC HAYHWHACTCA

(17)

(18)

(19)

(20)

(21)

(22)

(23)
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Tenepp mepexoauM K aHaJIM3y T'€OMETPUUECKUX (PAKTOPOB B TPEThEH MO3UIMU IEPETHETO

KOHIIA CJI0Sl MaTepuana.

IIpy npoxokaeHuu OT BTOPOU 110 R,
TpeTbell MO3MLMU NepeJHeNd KOHel| CJIos
MaTtepuaga MpPOXOJUT IYTh OT CEYEHUU

C,C, no ceuennn D,D,, rae Beixogurs

i

U3 30HBI KOHTAaKTa BAJKOB. B 3TOT
NepuoJl ¥ BaJKW W CJIOH Marepuaia
OyIyT BOCCTaHaBIMBATh Ae(opmaIuio. y i b}

[IycTs D,D, C 1

i
Il
i
3 I
/\&\\\\\
N

CCUCHUA
OIIPECACILICTCA IIapaMETpaMu: Q%2,¢52—— NS

YTJIBI

|
|
|
|
=
BBIXOJd HIJKHETO M BEPXHErO 7 v
BaJIKa, COOTBETCTBCHHO; O, — KOHCYHas

Py Dol
TOJIIMHA CJIOSL MaTepHaia; ), — Yrol

HAKJIOHA CJIOSl MaTepralia OTHOCUTEIBHO 2
JMHUM  LEHTpOB; /3, —yroa HakIoOHa

BCPXHETO BaJIKa OTHOCUTCIIBHO

BepTUKaH (puc. 4).
U3 puc. 3 cnepyer, 4to

R, — R cos(p, + 5,) + R, —R,cos(p,, — 3,) + oxk=c0sy,) *h, = &, =0,

R2 Si n((D22 — ,82) = R1 Sin((Dlz + ﬂz) + 52 Sﬂﬁ\:}fé CxeMa IByXBAJIKOBOT'O MOJYJIS
B TPETheil MO3HIUH NIEPEIHETO KOHIA

CJIOs1 MaTrepualia
Cnenas B ATUX BBIPAKEHUSIX

aHaJOTHYHBIE c () - (7
npeoOpa3oBaHusi W YIPOLICHHS IOJIYYMM KBAJPAaTHOE ypaBHEHWs, pelias KOTOPOe,

(hopMyIibl
JIs OIIPEJIETIEHUs YTIIOB BBIXOAA @), , (,, U UX CYMMY:

— 2R2(52 — kh1) _ (Rl + Rz)ﬂz +5272
R (R +R,)) R +R,

— 2R1(52 B khl) + (R1 + Rz)ﬂz +527/2
R,(R,+R,) R +R,

2(R, +R,)(5, —h,)
Py, + ¢ =\/ — :
12 22 RlRZ

12 !

22

Cuurtaem,
m
—7, 0,=M,F,

2 271

Vo=

2

rae M, M, —koddduumente nponopuronanbHocTH. OTKyHa

527/2 = m1517/1'

NMEECM

(24)

(25)

(26)

(27)

(28)

Ecm M, =1, to &, =0,, T0 ecTh KOHEYHAs TONIIMHA CJIOS MaTepualia paBHA HA4aJbHOIL.

OTOT ciydad MMEeT MECTO KOI/la W BaJKHW W CIIOM MaTepualia
a0COJIOTHO yIpPYyTHE.

54 ®apI1 UTXK HT)K DepI1U ( STJ FerPI), 2019, Ne3 (No.3)



MEXAHHUKA

Ecm M, <1, o o, <J,. DToT ciydaii HMeeT MECTO KOIrAa M BalKH U CIOW MaTephaia

YIPYTro-TUIaCTUYHBIE.

W3 puc. 3 crenyer, 4ro Ajs paccMaTpUBacMOIO JBYXBAJKOBOTO MOAYJIS MMEET MECTO

paBEHCTBA!
P, + Py =V, TV,

rae V,,, V,, —yriusl penns B toukax D, u D, , coorBercraenHo.

127
C ydetoM 310 popMyIbl U3 paBeHCTBA (26) HAXOAUM

_ 2(R, + R))(M,5, — hz).
2 RR,
2V = m1§17/1’ ﬂz ::81

V.

L, TV

C yuerom Boipakenus (30) W paBeHCcTB O,
BbIpakeHus (24) u (25) npuMyT BUA:

1
@1, :m(Rz (V12 + V22) - (Rl + Rz)ﬁl - m15171)!
1 2

(022 (R (V + V22) + (Rl + RZ)ﬂl + m1517/1)'

R +R,

Ha ocnHoBe ananm3za IrCOMCTPHUUCCKUX YCJ'IOBI/Iﬁ B JIBYXBAJIKOBOM MOIYJIC
AITOPUTM pacdeTa TICOMCTPUYCCKUX MaApaMETPOB ABYXBAJIKOBOI'O
MOAYJIA IMPEACTABICHHOI'O Ha pHC. lu Koraa o0a BaJKa IMPHUBOJHBIC.

1. Pacuer cymMMy BenMYHUH YIJIOB TpeHus V, + V, 1o dpopmyie (13).

(29)

(30)

(31)

(32)

npeacrTaBuM

2. OnpenienieHue BEJIMYMH YITIOB KOHTaKTa ¢, U &, 1o Gopmynam (14) u (15).

3. PacyeT BeTMYMHBI TONIIHUHBI h2 1o BeIpaykeHuro (16).

4. PacueTr cymMMy BEJIMYHMH YIJIOB TpeHus V,, +V,, 1o dpopmyne (21).

5. OnpeneneHue BENIMYMH YIJIOB KOHTAKTa (0, U (@, 10 hopmyaam (22) u (23).
6. Pacder reomerpudeckux napamerpos O, U O,Y, 10 BelpaxeHnsM  (27) u (28).
7. Pacuer cyMMy BEIIMYMH YIJIOB TpEHUsL V,, + V,, 1o popmyine (30).

8. Onpenenenye BEIMYMH YIIIOB KOHTakTa (), U @, 1o hopmynaam (31) u (32).
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VK 621.674.62
HACOC AT'PE'ATHUHHA UHITA TYIHAPUIIIA BOCUMJIA CYB Y3ATTHYJIAPJAT'A
YTHUII KKAPAEHJIAPUHU XU COBJIAI YCYJLJIAPA

M.M. Maapaxumos, 3.2. AOyiixaes

Dapzona nonmexnuxa uncmumymu, abdulhayev9l@inbox.ru
(Kabyn ununou 6.06.2018 1i.)

Maxkonaoa macoc acpecamunu uwiea mywupuwioaeu cy8 ymkazeuyoa Oynaduean  ymuud
AHCAPASHAPUHU XUCOONAWL YCYALAPY, UMed MYWUPULL 6AKMUOA 2UOPABGIUK 3ap0 KUUMAMIAPUHU aQHUKIAWL
épumunean. Hacochu ww dcapaénunu xapakmepucmux epagueu Kypuiud, KUumMamiap epagpo-anaiumux
yCyn0a aHUKIAH2AH.

Taanuy cysznap: Hacoc azpezamu, MApKA30aH KOUMa HACOC, 3A08UNCKA, KIANAH, bapKapop xapaxkam,
bexapop xapaxam, Ymuul HCapaéru, cUOPAIUK 3apo, HACOC XapaKmepucmuKacu, Kyeyp Xapakmepucmurcu,
uwidu Hykma, mecKkapu Kiana.

B cmamve paccmampusaemcs nepexoouwlii npoyecc 60008004 HpU NycKa YeHMpooOexCHslll Hacoca u
onpeodeneHus 8enutuHbl euopasiudeckozo yoapa. Ilocmpoen epaguueckuii nacoc, onpedenena GeauvuUHa
2UOPaABIUYECK020 YOapa ¢ epapoanaiumuieckum MemoooM.

Knroueevie cnoesa: HacocHas  ycmaHoeKda, uenmpo6eofcnbnl Hdcoc, 361061/!9}61«1, Klanax,
ycmanaeauearujee Oeuofcenue, HeycmaHoesusuleecs 06u9f€€Hu€, nepexodﬁbzﬁ npoyecc, eudpaeﬂuqecmtit
yoap, xapaxmepucmuka Hacoca, XapaKkmepucmuxu mpyo, pabouas mouxa, 0Opamubwlil KIanax.

The article deals with processes of transition conduit when the centrifugal pump start determination
value and hydraulic impact. The construction of the graphical characteristics of the pump, determined the
magnitude of the hydraulic impact in the grapho-analytical method.

Key words: pumping unit, centrifugal pump, valve, flap, steady motion, unsteady motion, transition
process, hydraulic shock, pump characteristic, pipe characteristics, operating point, check valve.

Hacoc crannusuiapujary Hacoc arperaTuHu MIra TYHMIHMpHILAa 60CUMIIM KyBypja TecKapu
KJIalaH YpHaTHWIMarawimmru cababmu, KyByp Oym Oymamun. Hacoc wmra Tymmm OwiaH cyB
y3aTruyja CyB Xxapakatu Oupnanura Oonutanaau. CyB y3aTrud Oommparu OOCUM  OpPTHUIIN
HaTIKacHa naino Oynmanuran 3ap0 TYNKUHU TapKainum Oymamu. LLlyHHHT ydyH WInra TYIIHPHII
naiTuaa 1eKTp ABUraTes Bajauaaru OypoBUM MOMEHT HACOCIapUHUHT OypOBUYM MOMEHTH/IAaH KaTTa
O6ynanu. By MomeHTnap ¢apku Hacoc arperaTd POTOPUHHU ailJIaHUII YaCTOTACMHU OPTTHUPHUII
xucobura TabMHMHIaHaAU. VUM FUIAMpaKHU alllaHUILIAp COHWHHU OUIMIIM OWIaH OMprajaukaa
Hacoc XOcwJ KuiraH Oocum oprtanu. HacocnmaH keWHMHTH 3aBMKKAHM KHCMaH OYMII XHCOOHMTA
Hacoc opkamu {; cyB capdu ysarunanu. Hacoc Xxocmn KuiraH Hamop Ba KyBypAardn XOCHII
KUJIMHTaH Hamnopiap ¢apku, 3aABWXKKaJa Hamop HYKOIMIIMHM Hdoianaiinu, OyHH KyHuparuua
XucoOIaHa .

H,—Hy = 5" Q2 (1)
Oy epna H_-HaCOCHUHTI XOCWJI KWJITaH HaIllopH, M;
H_- KyByp/lard XOCHJI KMJIMHTaH HaropJiap, M,
Q. -Hacoc y3aTaérran cyB capdu, M /cex;
S-KYBYpPHHUHT XapaKTepUCTHK Kod(pduuueHTH OYynubd, KyBYpHUHI TE€OMETPUK Yiadamiapura,
KYBYPHHHI MaTepHalliTa Ba MaXaJUIMH Kapoimimk Kod((uIMeHTura OOFIMK Xoyiga KyHuaarud
bopmynanan Qoitnanannnagm:

s=(2t+z8) 2 =22 (2l +x¢) 0

g d* d*
Oy epaa A-ruapaBiIvK UITKATAHKIIT KAPIIHIHK KOdGPUImeHTr 6Y1mb, CyIOKIHK XapakaTt TapTUOH
Ba KyBYp JI€BOPHHHUHT HOTEKHCIUTUTA OOFITUK;
{-Maxa/unii THAPABIMK KapIIUIUK KOd()(ULUEHTH.
Vkuit Hacocmap GUIaH CyB Xaiiarania KyMHYA XaiJ0BYH KyByp/a 3a/BHKKa YPHATHIMAIIH,
LIYHUHT Y9YH HAacOC UINTa TYIIUPUIIUII OJIMAaH y3aTyBUd KyByp Oy Oynaau.
Hacoc arperatnHu uira TYIIAPHIN TapaMeTpiapuHU aHUKJIAIl TApTHON KyHuaarnda
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Oynmamu: HAacoC arperatd pOTOPHHM AaiJIaHWI YacTOTACH, JBUTATENl BalMHU OypOBUYH
MOMEHTH Ba HacOC KalyJ KWJIraH OypoBYM MOMEHT.

Mapka3znan KouMa HACOCHHM HINTa TYHNIMPHINZA andarra y3aTyBud KyBypJaru 3aJBHXKKa
OepkuTwiran 6ynaau. Mimra Tymupuiia Kapimm 00CUM OYJIUIIN Y9yH y3aTyBYH KYBYp CyB OuiiaH
TYIFa3uiIrad OYJIHUIng Kepak.

Hacocna y3atyBum KyBypra CyB y3aTWTaHJaH KEHHH TeCKapu KiamaH TUPKUIIM OYMIHO
yHJIaH CyB yTa Oomuiaiau, OyHaa y3aTyBud KyByp1a 60CUM XOCHII OYIaIu.

Teckapu kianaHfaH CYIOKJIUK YTraHiaH KeMHH CyB CHKWJIAa OOLUIAlIu Ba KyBYp KEHIasIu
Ba 0OCHMM OpTHIIM HaTWXacuaa OOCHUM TYJIKUHM KyBYp Y3yHIUTuW Oyiinal® Ttapkamaau. bynna
KyBYpJa THIpaBIMK 3ap0 Xocuil 0yia Oonutaiam.

Hacoc crannuscuaa 60cuM mynbCalisICMHU MARA0 OYIMIN THAPOMEXaHUK KypHiManap Ba
HACcOC CTaHIMSUIApH JEMEHTIAPUHU WIIIaH YUKUIIUTa oiaub kenaau. bynpail xomHu OynMaciuru
y4yH HAcOC arperaTMH{ WINra TYIIUPUIIIA KaTOp KeTMa-KeTJIMKHM amalra OIIMpPUII 3apyp:
alllaHWII YaCTOTACHHU CHHXPOHJIAIITHPUII, KYBYPHU TYIUIINJA AllIaHUIIHU CUHXPOHIAIITHPUILIT
OpKaiu KyBypAa OOCHMHH OPTTHPUII, OSPKUTYBUN KypHIMATApHU OOCUM OPTraHH]aH KeHWH UIIra
TYIIHUPHILL, YUKUIIIa XUCOOU TaprOra SpHUILULIL.

Arap y3aTyBuM KyByp/a T€CKapH KJalaH YpHATWIICA, HACOC MIITa TYIITaH MalTAa KyBypla
CyB Tyna Oynmaau, kiamaH €nuK xoJjiga Oymaau. Y XoJija HAacoC MINra Tymrad t, BakTIa yHIaH
yrran cyB caphu Q... = 0 6ymaam [1].

Teckapu KiamaH OYMJTaHJIAaH KeWHWH TeCKapu KJamaHlaH KeWHWH eTapiiu cyB OyiMaca, CyB
y3atrudja 0ekapop Xapakar Oyiaau.

3aIBMKKA OUYMK XOJJa HACOCHM HINTa TYIIUPHILAArd XUcoOM KyHujaru TapTudaa
oaxapmiagu. CyB y3arrud, OyHIa xuco0 OVIMMUHUHT y3YHJIMTH Ba COHHM aHUKJIaHaau. byHma
xuco6 Oymarunu y3yumuru Al Oup xwinga onvHamM. Arap CyB y3aTrHYIard TYJIKHH TapKaJIHII
TE3NUTH @ Oapya y3yHJIMKAa JOUMHUI OYica, 60CUM Y3rapHIllMHU aHUKJIOBYM BakT Oapua Oyiakiap

yuayH Oup xun Oynanu,
Al

At = . (3)
Kypunaérran Bakra Ourra Hacocaa xaipanaérran CyB capdu Kylnaarnia aHUKJIaHaIH:
!
QH =V w a (4)
Oy epna v — KYpUIIaéTrad BakT/ia CyB y3aTTHU/IaTd CyB TE3JIMIH, M/ CeK;

W-KYBYPHHUHI KECUM F03acH, M~ ;
T-[apajuiesl UIIJI0OBYN HAcocaap COHH;
Tpg-TIApAJIIEI UILJIOBYY CYB y3aTTH4JIap COHM.
CyB y3arruyzaaru Oekapop Xapakarja CyB TE3JIMTMHU KyWujard QGopmyliafaH aHUKIall
MYMKHH:
v=1v,+Z(p— ) (5)
Oy epna v,-00IITaHFUY BaKTIard CyB y3aTTHYIaru CyB te3nuru (v, = 0 M/ cex),
G-3PKMH TYIINII Te3TaHUIIH, M/ Cex’;
a-60CHM Y3TapHIINIATH TYJIKAH TAPKAIHII TE3JIUTH, M/ CeK;
@ —1-6ocuM Y3rapumMaard TYJIKUHIAD Y3YHJIWTM HUFUHAWCH, MOC XOJjla CyB
XapakaT WyHanumm Oyiinda Ba CyB XapakaTura Teckapy HyHanumaa.
bekapop xapakarja HaMOPHUHT KHHMATH KylHuJaruya aHuKIaHau:
H=H;+eo+y (6)
Oy epna H, — 6onutanruy Xongaru Hamop, Hy = H,
HacocHuHT cypuill KyBypy y3yHJIUTH KMCKA, IIYHUHT YYyH CYPHIIJArd THAPABINK 3apOHU
KYIHHYA XUcoOmanMaiu [2].
['uapaBnuk 3apOHM XucOOaIIAa aCOCaH CYB y3aTrH4 KYpUJIaIu.
HacocHuHT mira Tymupuin Ba TYXTaranjard rujipaBiuk 3apOHU xucobmamaa JKykoBekuit
dhopmynacuaaH XucoOIaHaIu:
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AF, = pv, — (7)

Oy epna K -CyBHUHT 35aCTUKIMK MOAYJH, I1a; E-KyBypHUHT 31acTUKIMK MOaynH, [1a;
d-xKyByp JE€BOPHHUHT KAJIWHIIUTH, M; d-KyBYp IHAMETPH, M.
Hom - Mapka3an Kouma Hacociap HIUIaTUITaH
TU3UMJIApJa TUAPABIUK 3ap0 XOAMCACHHU TaXJIUIU
8 MYXUM YpHH SrajUlaiiu. YHYa KaTta Oynmarad cyB
o . TabMUHOTHU TU3UMUAA aBTOMATJIAIITUPUITAH
. 3 / ‘ M 7 MapkasjaH Kouama Hacociap MULIATHICA, HACOCHHU
uimra — TyWIypull — NaWTUIa  XalJIoBYM  CYB
/ y3aTTHUMArd 3aJBI)KKa OYHK X012 OYIUIIN Kepak.
bynnaii XxonaTna xapakaTilaHyBUd CYFOKIMK]A KHYUK
4“0 WHEpIHsI XUCOOWTa Hacoc KaMm KyBBaT capduaiiau,
LIIYHUHT YYyH Te€3/la eTapjy alJIaHWII 4acTOTacura
sra Oynamu, KyBypla CYIOKJIUK XapakaTJIaHTaHTra
KaJiap IKopu 60CUM XOCHIT OYmaau.
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3
g m/soof Kucka BakT wWuuga HACOC CYHOKIUKHU
1-pacm. MapkazgaH KouMa HacoCc Ba KyBYpPHHHT o o
3aBIKKAa Oepk Oyiran Xxojiaard kKabu Xaumainu.
OGupranukuaru XapaKTepUCTUKACH. 1-nacoc

XapaKTePUCTHKACH,  2-CYIOKIMKHHHT  06apKapop bynma  cyookiaumk  y3u  cuKWiIam, CYIOKJINK
XapakaTnard  KyByp  XapakTepucTukacw,  3.4- ySaTI/IJ'IaéTFaH KYBYp TS'/J'Ia,Z[I/I, OocuM ocTuaa KYBYp
CYIOKIMKHHHT ~ OeKapop — Xapakatiard — KyByp JeBOPH KEHTasiu. ByHIaill mapouTna, SHH HACcOC
XapaKTepUCTHKACH. WIIra TYIIUII BaKTHAA CYIOKIHK cappu MHUHMMAT Ba
XOCWJI KWJIMHTaH WIIYu OOCHMMH MakcuMall xojira Keianu. byHun OeBocuTa MapkaszgaH Kouma
HacocHHUHT (¢ — H xapakTepucTukacuaan OeBOCHTa OJHMII MyHKHH. HacocHu wiira Tymuprasgarua
MaKkcUMall 00CHMH KHIMaTH HACOC XapaKTEPUCTUKACH Ba KYBYp XapaKTEpUCTHKAIAPUHU KECHIITaH
WYY HYKTAJaH aHUKJIAaHaIu. ByHHHT y4yH MacanaHu edyuiia OKUMHHU OapKapop XapakaTHIarua
KYBYp XapaKTepHCTUKACH XaM KypHJIaiu.

BynuHr yuyH Hacoc xapakrepuctukacu H = f(Q) ¢yHkunonan rpaduk OOFIaHUII Ba
CYIOKJIMKHUHT KyBYpIaru XapakaT TeHrJlamacu Oupranukaa edwragu. CyIOKIMKHHHT XapakaT
TEHIJIaMacu KyHuaaruya:

2 Bec” 28,7
Q =36005, |Z(H -2 — + —Fe 8
T*J § ( g “) g;xp[gsfcz(ﬂ—ﬂnj] ®
Oy epna ¢-rUAPaBIUK KapIIMIHK KO3 DHUITHEHTH,
§ =" (©)
h..-6apKapop XapakaTaaru 60CUM HYKOIUIIH, M;
h, = H,— H, (10)

H, Ba Hy-umuum Ba CTaTHK HAIIOD, M,

H-macoc wiira Tymupi naiTuaard Harmop, M;

B.-xapakar Muknop ko3ddunuentu (xucobnam uuniapuaa f, = 1 kabys KUIUII MyHKUH),

S7-CyB y3aTTHUHHHT XapakaT KECHM 103aCH, M~

I'pado-ananutuk xucoOnamr TapTUOMHHM TpadUKIard macajia opKaiu TyiryHtupamus (1-
pacm). By epaa 1-orpu umsuk Hacocuunr H = f(@) xapakrepuctukacy 6Yamu0, HACOCHH IACIIOPTH
€Kl Hacociap KaTalorWJaH OJMHAAMU. OJIpH YH3UMK OapKapop XapakaT y4YyH KYBYPHUHT
XapakTepucTukKacu 6ynuo, y Kyiuaaru OOfJIaHUII OPKaIM aHUKJTaHAIN:

Hy =5Q° (11)

Oy epna S-KyBYpHH XapaKTEpUCTHK KOAPPUITUEHTH.
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Hacoc menépuii nim xapaéHuia HacoC XapakTepUCTUKACH OMJIaH KyBYp XapaKTepUCTHKACH
KECUIITaH uimiu A HyKTa aHUKJIaHaau. HacocHW uira Tymupuiln malTHAard MakCUMall HallOpHU
anuknam yuyH (11) dopmynaman doiimananwinanu, xamaa my Gopmyna acocuaa Tpaduru
Ty3wiaau. byausr yayH H ra ketMma-ket Kuiimariap 6epud Moc X0J1a HacoC XalaéTran CyrOKIUK
cappu anuwkianagu. OiuHraH KuhMmatiaap OVitmda rpaduknard 4-TYFpyu 4M3WK Kypuiaaum Ba C
HykTa Tonunaau. I'paduk anuk (11) hopmynanan doiiganaHraHaInuru yayH cyB y3aTTUYAard Hamop
HYKOJMIIY aHUK KuiiMaTiap/aa tonuiaanu [3].

HacocHu wumra tymupuim mnaiTHAa TUIPABIMK 3ap0d Xocui OYIraHu ydyH HalOpHU
xucoOmamaa XKykoBckuit hopmynacuaan oiganranamus:

H=HD+§ (12)

by dopmyna rokopugaru (10) dopmynaman dapk kuinaau. Dopmynamard v y3rapyBuaH
KUiiMaTra sra OYIIraHu y4yH pacMaard 3-4yM3uK KypHiaJy Ba IIIyHra acocaH WIIYM HyKTa B HykTa

TOIHJIAJIA. B 8
v n
Hacochu tyxratranma ., . . =
TEeCKapu KJalaH YpHATHITaH 5, | ,Q
v ?}/ p. A % AT T U
Oyinca ruapaBiuK 3apd cyB &0 b D T I T 40 et ip )i
v, 2] v,
y3aTTHUMga  Karra  XaB( o LA % g 2 A TIH - M
6ynMaiian. AcocaH GOCHMHH bilEetPa 'ﬁ a4
< A ' o1
KYTapyINIIN OKMMIIA 4y < 25 5% // ! ﬁ/ﬂ ,‘ //
L1 al L~ M 4 W/ A
Y3IIYKCHU3JTHK Oy3unranga > Brgii MidpZ:e
nango Oynanu. o = =T AT
XucoOamaan ONIHH 3 T
" =% ~4¢
THIpaBIUK 3ap0  y3IyKcu3 RS8R 2 azheas: S33583 s asLes>
OKMMJIA €KW  Y3IIYKCHU3JIHUK kit KT

2-paCM. Hacocnapz[arn HAIlIOpHU MaKCUMaJl XOJiAaru OpTUII Ba KaMaiuIn

6y3I/IJ'IFaHI[a OKaHJIUTHNHHU o
KUHMaT/IapHU aHHUKJIANl rpa(ury.

aHMKJIAll Kepak.

Arap OKMMJIa Y3JIYKCH3IIMK Oy3ujMaca MakCHMall HAllop OPTHINM Kyiumard (hopmyliagaH
aHMK1aHaau [2]:

H=Hy+ (2™ —1) + T(1+e™) (13)
Oy epna T-pakT, ceK; onataa T, ¢a3a JaBOMUNIHTH:
21
T=T,=—

c
I -Hacoc crannuscHIaH Kypuiaérran HyKrarada 0yiaran Mmacoda, M;

e-Harypai jgoropudm acocu(e=27183);
N-TYJIKUHHYA CYHUII KOAPPUIMEHTH, Kyiuaaru GopMyiajjaH aHUKJIaHaH:
n= hr[_g , cex !
2v,l

hp-6ocum HYKoMUIIH, M;

l-xyByp y3yHmurh, M;

Taxpuba natmxkacuga (13) dopmyna tynuk Ypranmwiran [2]. UIyHuHT y4yH FOKOpH
KyBBaTJIM Hacocjapla Hamop amManga O3poK ¢apK Kuiaad, KHYUK Hacocjaap y4yH aHaJIHTHK
XHcobanuiap aHuK Kuidmar 6epaiu.

Arap Hacocna KalWTMa KJamaH ypHaTHiIMaran Oyica XpcoOiamr MypakkaOiamaad, YyHKA
TeCKapy KJIalaH ypHaTUIMara OyJica HacoC MIIJAH TYXTaTHITaHa TeCKapu OKUM OYub, HaCOCHH
WYY FUJIUPAry TeCKapy ailllaHaau, sbHU Hacoc TypOuHa 6Yau0 uuuiaiam.

Hacoc arperarunu potopuaa WHEpIUs MOMEHTH JXyJda Karra Oyiica, Teckapu KiaraH
Vpuatunmaiinu. Hacocga 6ocum opTuiiy Ba KaMaluil KUMMaTUHY aHUKJIAl MyMKUH. ByHUHT yuyH
THApaBIMK 3apOHM Oaxomam OyinYa sIKMHIAm ycynunaaH doiinananmnaau. bynmail xucoOmiamn
acocuza rpaduk Ty3miaau (2-pacm).
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'padUKHUHT OpIMHATACHUTa HAMOPHM KaMaium  KodpduiueHTH [ Ba  OPTHII
koo dunuentu fn kyiiunaau. By kospduimenTiap HaCOCHUHT MehEpUil uiutam Hucbaran % na
OJIMHA[TH.

Abcrucca ykura Ky T kuiiMaii Kyinaaau, OyHaa:
_ 1B00GH

Ki - Gﬂgnzn (14)
Q-HACOCHHMHT CYB y3aTUIIH, M’/ cex;
H-HacOCHUHT HOMHUHAJI HATMIOPH, M;
T1-HACOC MIIYY FUIMPArUHUHT aiifIaHuILIap COHU, ailil mun,
n-arperat (oiiganu i KodpPumenHTy;
G DZ-arperat pOTOPUHUHT MHEPLMS MOMEHTH, TM ",
D _-porop nuametpu, M,
T-TUIpaBIuK 3ap0 (azacu.
Dg -KMIIMaTH 3JIEKTP JIBUTaTeJUIap KaTaJlOruIaH Kyiu1arnya TaHJIaHa/Iu:
Vkuit macocnapna DI=(1.05....1.07) Dg:.
Kuunk 6ocumnn MapkasiaH KOuMa Hacociap DI =(1.05....1.07) Dg:.
FOkopu 6ocumiin MapkasaH KouMa Hacoclap DI=(1.05....1.07) Dg:,
I'paduknaru srpu yn3uk P HUHT KMiiMaTy Kyiiaarnda Xucooianaiu:
— ¥
2P = (15)

K,T Ba 2P kuiimariapura acocal Sy Ba i KuiiMaTinap anukinanad. HanopHu kamaiuinyg Ba
OPTHMIIM KyHHUJarnda aHMKJIaHaIu:

h,., = 0.018,H
h,. = 0.018;H
Hacoc KyBypuaarun MakcuMal Harop KaMaHIm:
HMHH = H‘,‘::l - he-:au (16)
bocumHM MakcuMan OpTHUILN:
HHE}{ = HE‘ + j:‘:I:.I:Il:l:l (17)
Oy epna H,-unram Hamnop, M; H_-craTuk Hamop, M.

Hacocnu cuctemana ruzapaBivk 3apOHM TYFPU TaxjIMJ KWIMII MII TapTUOMHM KyJai
camapaliy TallKWI ATULIHY XaM/ia TH3UMHUHT UIIOHWIMIMTHHYA OLIMPUII UMKOHUHU Oepajiy.

Anaduéraap
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V]IK 691.54.002:544.
ONTUMM3ALINA CTPYKTYPbI HIEMEHTHOI'O BETOHA C
AKTUBHPOBAHHOM KUJKOH CPEJION

H.W. T'orgaposal, 3.A. AGo6akuporal, M. Typornos?, I1I.A. CyroHoB?

Y\®epeancruii nonumexnuyvecxuii uncmumym,
2TawikenmeKutl apXumexkmypHo-cmpoumenbHblil UHCHMumym
(Ilonyuena 10.10.2018 2.)

B pabome paccmompena 80o3modcHOCmb AKMUBAYUU HCUOKUX CPEO C UeMblo PecyIupo8aHus
CcmpyKkmypooopazosanus yemenmuozo obemona. Ilpusedenvt OanHvle MUKPOCKONUYECKUX UCCIe008AHUL
2UOPAMUPOBAHHBIX YACMUY YeMeHmd ¢ MAHUMOo0Opabomantol 6000l 3aMEOPeHUs, CEUIECMeNbCMEYIouUe
0 @opmuposanuu HOB00OPAZ0EAHUL OMIUYHBIX OM CMPYKIMYD, NOJYYEHHbIX 6 O0O0bIUHbIX YCIOBUSX
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c gvloenenuem bonee MeaKux Kpucmaijliudeckux qba3, 06601’16111/{661}01,{41/{)6 60]lbmyi0 npoYHOCNb U nosbliuerHUe
CMOUKOCIU YeMEeHMHO20 DEMOHA K A2PeCCUBHBIM 8030eUCBUSIM.

Knrwueesoie ciuoea: yemeHnniHovle cucmemaul, onmumuzayus cocmaesos u cmpyKmypbl,;
MexHol0cu4YeCKUue peuleHus, MacHumHuasis aKkmueayusl, pecyiuposanue cmpykmyp006pa306an1; noevluieHue
cmoukocmu

Mcmozzada AKMuelaHean CyroKIu MyxXumHuHe yemenniu bemonHuH2 CmMpyKmypacuHu axwuiauwoau
UMKOHUATIAPY MYypucuoazy Mmaviymomiap xeimupuiean. bynoa yemewmnune mabuuii wapoumoa
2UOPAMIAH2AH 3APPANAPUHY MACHUMAAH2AH CY80a KOMUPUWY Hamuxcacuoa xocun 6ynaouean 6emoHHuHe
SAHCU CMPYKmMYypacuHu ea AHa xam M(Zl;d(lpOK,’ KpucmayulaHUWUHU, 6yHuH2 Hamudicacuoa 6emoHHUuH2 oKopu
Mycmaxkamiukea Iputiduidy 6a Yyemennmiu bemonnu acpeccue myxumed YUOAMIUSUHU omupumdaeu
MUKPOCKONUK madxuxomﬂapﬂuﬂe Hamuatcaiapu KeamupujieaH.

Taanu cﬁsﬂap: yemenm cucmemacu, mapxu6u 6a CMpYKmypacuHu onmumajiautmupuul;
MEeXHONI02UK edumu, MacHum AXwWUIanuiiu, bemon CMPYKmMypacuHune UMKOHUAmMIapu, YUOAMIUTUKHU
owuiu.

The paper considers the possibility of activation of liquid media to regulate cement concrete
structure formation. Data microscopic studies of hydrated cement particles magnetoprocessed mixing water,
indicating the formation of tumors than the structures obtained under normal conditions with the release of
smaller crystalline phases, providing greater strength and increase in the durability of cement concrete to
aggressive influences.

Keywords: cement systems; optimization of the composition and structure; technological solutions;
magnetic activation; structuring regulation; resistance increase.

Bsenenue

K HacrosiieMy BpeMEHHU BBIIIOJIHEHBI OOIIMPHBIE UCCIIEOBAHMSI, TIOCBALICHHBIE ITPOOIEMaM
CTPYKTypoOoOpa3oBaHuss OeTOHa ¥ CHHTE3a OCHOBHBIX €ro TEXHHUYECKUX CBOWMCTB, a TakKke
JNECTPYKTUBHBIX MPOIECCOB B pA3IUYHBIX YCIOBHUSAX OKCIUTyaTanuu. OTAenpHBIM paszaen
CTPYKTYpHOM TEOpUU OOBEOUHSET HCCIIEOBAaHUS, HAIpaBlICHHbIE HA IMPOCKTHpPOBaHHE OeTOHA
ONITUMAIIHOU CTPYKTYphI. Y3 paboT, BHIIOJHEHHBIX B 3TOM ITUIAHE MOXKHO BBIJICITUTH HCCIICOBAHUS
HallpaBJICHHbIE HA pPa3BUTUE TEOPUU HCKYCCTBEHHBIX KOMIIO3MLMOHHBIX MATEpUAJIOB HAa OCHOBE
BSDKYILIMX BEIIECTB (MCKYyCCTBEHHBIX cTpouTenbHbIX KoHriomepatoB MCK) [1]. Teopus UCK, x
KOTOPBIM MOYKHO OTHECTH M IIEMEHTHBII O€TOH, OCHOBaHa Ha psane o0oOmenuil. K rmaBHbIM
3akoHoMepHocTsM Teopuu MCK, crnemyer oTHECTH 3aKOH CTBOpA, 3aKIIOYAOLIUICS B TOM, YTO
ONTUMAJILHOW CTPYKTYype COOTBETCTBYET KOMIUIEKC HamOosee OJaronpusATHBIX IOKaszaTesel
CTPOUTEJBHBIX U IKCILTyaTAI[HOHHBIX CBOMCTB KOHTIIOMepara [2].

OnTtuMu3anusi COCTaBOB M CTPYKTYphl O€TOHA MpEAINoJiaraeT MCIHOJIb30BAaHUE PA3TUUHBIX
TEXHOJIOTUYECKUX PELIECHUH, HallpaBJIE€HHbBIX Ha TIOCTHKEHUE YCIOBUNA ONTUMAIBHOCTH.

Crnenyer OTMETHTb, YTO JI0 HACTOSIIETO BPEeMEHU (hOPMHUPOBAHHME CTPYKTYPbl M CBOICTB
LIEMEHTHOTO0 KaMHsl U OeTOHa CBSA3bIBAJIM B OCHOBHOM CO CBOWCTBAMH LIEMEHTA U 3aIIOJIHUTENIEH.
HccnenoBanusiM  CBOWCTB BOJIbI 3aTBOPEHHs OTBEIECHO HENOCTaTOYHOE BHHMMaHue. IIpu sTom
M3BECTHO, YTO BOJIA SIBJISIETCS KOMIOHEHTOM CHCTEMbI, HHUIIMMPYIOIIKUM TUApPATAIUI0 EMEHTHON
CHUCTEMBI.

HecMmotpst Ha aneMeHTapHOCTh XMMHUYECKOTO COCTaBa, BOJAA 00JIaJaeT AOBOJIBHO CIIOKHOM
CTPYKTYpOM M HE BCErJa IMEpPBOCTENEHHYIO POJb MIPAET CTPYKTypa UUCTOW BOJBI, TaK KaK B
peaNbHBIX YCIOBHSX HE CYIIECTBYET TaK Ha3bIBa€MOW «4HCTOW» BOJBL. B mr000i1 Boae Bcerma
IIPUCYTCTBYIOT PA3JINYHBIE MPUMECH, CYIIECTBEHHO BIUSIOLIME HA XapaKTep MEKMOJIEKYISIPHOTO
B3aumojeiicTBus. [loaTOMy NpPUXOIUTCS MMETh [0 C BOJHBIMH pacTBOpaMHU, M HEOOXOAMMO
YUUTBIBATh Pa3IMYHbIE TUIIBI B3aUMOJIECHCTBUS MEXy KOMIIOHEHTaMH [3].

Ho Ha ¢one Bcero MHOroo0pasusi MEKMOJIEKYJSPHBIX CHJ, BO3HUKAIOIIUX B BOJHOM
pacTBope, BCE K€, CYLIECTBEHHYIO pOJIb WUIPaeT COOCTBEHHas CTPYKTypa Boabl. CTpyKTypHas
MOJIeTb BOJBI, popMHUpyeMasi COBEPIIEHHBIMU TETPadIPUUYECKUMH (pparMeHTaMu U3 MATH MOJIEKYIT
c o0pa3oBaHMEM BETBALIMXCS KJIAacTepoB [4], MO3BOJSET OOBSICHUTH MHOTHE AaHOMAJbHBIE €&
CBOMCTBa, a TakXe JaeT BO3MOXXHOCTb HM3MEHATh HUX IIyTeM BHeIIHero BozaeicTBus. s
U3MEHEHHMsST  CTPYKTYpbl  BOJBI, €€  aKTHBallUM  ampoOUpYIOTCS  pa3iMyHble  METOJbI
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BO3JICHCTBUI ((u3nyeckoe, XUMUYECKOe H KOMOWHHUpOBaHHOE BoszjeiicTBue). Heobxomumo
OTMETUTh, YTO B JIAHHOM cjiy4yae Moj (QU3NYECKUM M XUMHUYECKHUM MOIAU(PUIPOBAHUEM
IIOHUMAETCS HAIPABJIEHHOE PETYJIHPOBAHME MAPAMETPOB LIEMEHTHBIX CUCTEM, IIPOMCXOJSIIEE Ha
CTaJud B3auMOJEUCTBUS LieMeHTa ¢ Bonoil. Ilpu sTomM MoauduimpoBaHHas Boaa oOyagacT
OoJbIIIe aKTMBHOCTHIO BCIICACTBHME M3MEHEHHSI HOHHOT'O COCTaBa, BIMAIOLIETO Ha Belu4yuHy pH,
YAETBHYIO AJEKTPUYECKYIO MPOBOJUMOCTh M JpPyTHe MmapaMeTpbl. JTO IMO3BOJSET HAIpPaBICHHO
BO3/ICHICTBOBATH Ha MPOLECCHI, TPOUCXOIAIINE B IEMEHTHBIX CUCTEMaX.

TexHnonorust ¢puznyeckoil (MarHUTHOW) aKTUBALIMU 3aKJIIOYAETCA B MPOIMYCKAaHUH MOTOKa
BOJbI Yepe3 MarHUTHOEe Tmoje. AHamu3 padoT, MOCBALICHHBIX MAarHUTHOW AaKTHBAIMH BOJBI
3aTBOpPEHMs] OETOHHBIX CMECEi, CBHJIETEIbCTBYET, YTO MPOYHOCTh W3JAETUI, M3TOTOBJICHHBIX C
NPUMEHECHHEM MAarHUTOAKTUBUPOBAHHON BOJBI, JOCTOBEpHO Bo3pactaer. OpHa U3 NpPUYHMH
CAepKUBaHUS MPUMEHEHHS JTaHHOTO METO/a 3aKJII0YaeTcsl B MpobiieMe MOIydeHHs] CTaOMIBHOTO
YPOBHS aKTUBAIIMH BOJIBI.

W3ydyeHo Bo3feiicTBHE MarHUTOOOpaOOTAaHHOW BOABI HA  CTPYKTYpoOOpa3oBaHUE
[IEMEHTHOTO0 KaMHSl ONTHMAJIBHOTO U HEONTHMAIBHOTO COCTaBOB (C M30BITKOM W HEJOCTAaTKOM
BOJIbl 3aTBOPEHUS) C UCIIOJIb30BAHUEM KOHCTPYKIIMH YCTPOWCTBA /Il MArHUTHOH 00pabOTKU BOJIBI
CO-2, CO-3 (cMm.puc.1).

B coorBerctBUM € KOHCTPYKLHEW yCTPOWCTBA
3pdeKT MarHuTHOH O0OpaOOTKH BOJBI JIOCTUTACTCS TIPU
MPOXOXKACHUHM BOJBI Oosiee 1m/cek. OOpaboTka BOJIBI MPHU
MEHBIIEH CKOPOCTHM NIPOM3BOJMIIACH €€ IMPONYCKOM 4Yepe3
yCTpOMCTBO 2-3 pa3a.

O} PeKkTUBHOCTh BOJOOOPAOOTKH JTOCTHTACTCS 32
CYeT  COOTBETCTBYIOILIETO  PACIOJOXKEHUS  MarHuTOB,
CO3JIAIOIIMX BBICOKOTPAJMEHTHBIE TONEPEYHbIE MarHUTHBIC
nosis. MarHuthl pacroyiaraloT OJMHAKOBBIMH mojrocamMu  Puc.l. Cxema KOHCTpYKIHH YCTPOHCTBA
HAaBCTpeuy APYr APYry TaK, 4TOObI 3aJaTh CHMMETpUUHOe A1 MArHUTHOH Oggagmm Bozet CO-2,
MarHuTHOE I0JIe, aKCUaldbHasi U paJuanbHas COCTABISIONINE
KOTOpOTrO IpU TMEpexoAe OT IoJitoca K IOJI0CY MarHuTa MEHSIOT —HallpaBlIeHHE Ha
poTuBoNoaoxkHoe. [Ipu mpoekTupoBaHMM anmapaToB IS MAHTUTHOW OOpPaOOTKU BOJbI OOBIYHO
3aJ1aeTcsl TaKO€ HaIpaBieHHE MHIYKIMU MarHuTHOro mojis Bo, mpu KOTOpoMm B cepeauHe 3a30poB
o0pa3oBaack 30Ha ¢ HyJIEBbIM 3HaueHHeM uHaAyKuuu. [lox neiictBuem cuibl JlopeHua B BoAHOIM
cpene BO3HHMKAeT MPOTHBOTOK AHWOHOB M KAaTHOHOB, B3aMMOJCWCTBYIOIIUX B 30HE C HYJIEBBIM
3HaYeHWEM MAarHUTHOW MHIYKIMH, 4YTO CIOCOOCTBYeT 3(PQPEKTUBHOCTH BOJOOOPAOOTKH U
OCaXJCHUIO U3 BOJIbI COJIEN KECTKOCTH.

[lerporpaduyeckue nccneqoBaHus MOKa3ajin, YTO MarHUTHasE 00paboTKa BOJIbI MOBBILIAET CTENEHb
THJIPATAIH U TUIOTHOCTH IIEMEHTHOTO KaMHsI B CPAaBHEHUH C KOHTPOJIBHBIMH 00pa3IaMy.

MHUKpPOCTpYKTypa HEMEHTHOIO0 KaMHS ONTHMAJIbHOTO M HEONTHMAIBbHOTO COCTaBOB (C
M30BITKOM M HEJOCTAaTKOM BOJbI 3aTBOPEHMsI) HcCcienoBalach Ha oOpasuax 28-MuU CyTOYHOIO
BO3pacTa C IMOMOIIbIO 3EKTPOHHOro MHKpockona DBM-100 BP meromom o00BosiakMBaroLIux
YIIEPOIHBIX PEIUIMK C TIOCIEAYIOINIMM BBHITPABIMBAaHUEM IEMEHTHOTO KaMHS W3 IEMEHTHOTO
BSDKYILIETO.

Menkokpucraminyeckas ¢aza HEMEHTHOTo KaMHs Obula 3y4deHa MPpU OONbIINX YBETHUEHUIX
(x32000) u mpencrasiena Ha puc. 2 (a, 0, B, T).

Ha MHKpOCHMMKAax IIEMEHTHOTO KaMHS ONTUMAIILHOTO COCTaBa XOPOIIO MPOCMAaTPUBACTCS
IUIOTHAs IJIaCTUHYATO-YellyiyaTasi CTPYKTypa THJIPOCHIIMKATOB KaJIbIUs, KOTOPBIE MOXHO
OTHECTH K TOOEpMOPUTOBOH Tpymre (puc.2 a, 0).

Ha puc.2. B) BUHA TUIOTHAS YITAKOBKA CIIOSI, COCTOSIIIETO U3 YCEYEHHBIX MHPaMUI-KOHYCOB,
XapaKTePHBIX UL THIPOCHINKATOB, 00Pa3yIOMINXCsI HAa TIOBEPXHOCTH aJHTa TPU €T0 THIPATAIIHH.
3a cyer mpoliecca MepeKpUcTaUIM3aluK KPUCTAIIIBI THAPOCUIINKATA KaJbIMs IUIOTHO CPAcTaloTCs

JIPYT € APYTOM.
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Ha pwuc.2. 1) HaOnromaercss CKOIUICHHE HrOJIbYATO-NPU3MATHYECKUX  KPHCTAIUIOB
TTPUHTUTA.

A 4 A S
Puc.2. a) MukpodoTorpa- 0) Muxkpodortorpadpun  B) Muxpogororpadun r) Muxkpodororpadun
¢um  (x33200) - ckoma— (x93200) — ckoma-memeHT- (x33200) ckoma IEMEHT- (x23200) cKONa LEMEHT-
LEMEHTHOT'O KaMHA HOTO KaMHA ONTHMaldb- HOTO KaMHSA ONTHMAIb- poro KaMHS ONTHMATb-
ONTUMAJIBLHOTO coctaBa HOro cocrtaBa (oOpasusl HOro coc-taBa (00paslbl yoro cocTaba (06pasiisr
(obpas3isr 28 cyT. 28 cyT. BO3pacta) 28 cyT. Bo3pacra) 28 cyT. BO3pacTa)

BO3pacTa)

Mopdomorust TpoaAyKTOB THAPATAIIMK aJTUTa 3aBUCHT OT KOJMYECTBA MAarHUTO0OpaboTaHHON
BOJIbI 3aTBOPEHUS. B IeMEHTHOM KaMHE HEONTHUMAaJIbHOI'O COCTaBa (C U30BITKOM BOJIbI) IPOUCXOJUT
MHTCHCUBHOE 00pa3oBaHHE KPHCTAIIMUECKUX MPOayKToB. Ha puc.3. a) miacTuHYaThie KPUCTAIIIbI
TMJIPOOKCHJIOB KalblMsl (TOOEpMOpHTa) HEPABHOMEPHO pacIpelesieHbl B 00beMe M pa3felieHbl
MpOMEeXyTKaMu. [|JIsi IEeMEHTHOTO KaMHS ¢ HEJOCTaTKOM BOJBI (puc.3. 0) XapakTEepHO MPUCYTCTBHE
CKOIJICHUH KOPOTKHUX IUIACTMHYATO-NPU3MATHUUYECKHX KPHUCTANIOB MOPTIAHAUTa U HaJUdue
MUKPOTPEIIHH.

Mopdosorust HIeMEHTHOTO KaMHsI ONITUMAJIbHOTO COCTaBa IpUBEEHA Ha pucC.3. B.

W 3

B)  Muxkpodororpaduu  (x33200)
CKoOJIa LEMEHTHOT'O KaMHs ~ CKoJia LEMEHTHOT'0 KaMHsI
HEONTUMAJIBLHOTO  COCTaBa C ONTHUMAJIBLHOTO cocTaBa (0Opasmbl 28

Puc.3. a) Mukpodorto rpadun
(x23200) ckona IEMEHTHOTO KaMHS

He ONTHMAaJbHOTO COCTaBa - C
M30BITKOM Bozbl (0Gpasupl 28 cyr. HEAOCTATKOM BOJBI (o6pasupr 28  cyT. Bo3pacTa)
BO3pacTa) CYT. BO3pacTa)

Mukpocuumku (puc. 2 a, 0, B, T) XapaKkTepH3ylT JOCTATOYHO OIHOPOJHYIO U
MEJIKOAMCIIEPCHYIO CTPYKTYPY KOHTaKTHOW 30HBI THAPATHPOBAHHBIX YACTHUI[ IIEMEHTa W 30JbI B
[IEMEHTHOM KaMHE ONTHUMAIBHOTO COCTaBa (C JOCTATOYHBIM KOJWYECTBOM BOJbI) B OTJIIMYHE OT
MeHee TUTOTHOHM W OJJHOPOJHOM KOHTAKTHOM 30HBI B IIEMEHTHOM KaMHE HEONTHMAIBHBIX COCTaBOB
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(c M30BITKOM U HETOCTATKOM BOJIbI 3aTBOPEHHUS).

Takum o00pa3oM, W3 NPHUBEICHHBIX BBIIIE JAHHBIX CIEAYET, 4TO 00paboTKa KHUJIKOCTU
MarHMTHBIM IIOJIEM AaKTHUBU3UPYET B pPaHHME CpPOKU TBEPJEHUS CIEAYIOIIME IIPOLECCHI:
YMEHBUIAETCS pa3Mep 3€pHa BSKYIIEr0, HHTEHCU(HUIMPYETCS pacTBOPEHHE U TuapaTauus
[IEMEHTHOW YacTUIbl, (POPMUPYIOTCS HOBOOOpA30BAaHUS OTIUYHBIE OT CTPYKTYp, MOJTYYEHHBIX B
OOBIYHBIX YCIIOBHAX, HAOJMIOZAeTCs BbIACICHHE Oojee MEIKHX KpUCTaUIMYeckux (a3,
00eCTeYnBaOIUX LEMEHTHBIM O€TOHaM OOJIbIIYI0 MPOYHOCTh M IOBBIIIEHHYIO CTOWKOCTH K
arpecCUBHBIM BO3/AEHCTBHSIM.

BbIBO/IbI

1. B pesynpraTe CpaBHEHHUS IUIOTHOM CTPYKTYpbl ILIEMEHTHOIO KaMHS ONTHMAJIbHBIX U
HEOINTUMAJIbHBIX COCTaBOB IOATBEPXKIAECTCA IPEANOJIOKEHHE O TOM, 4YTO LEMEHTHBIE
BSOKYIIME C  MarHUTOOOpaOOTAaHHOM  BOAOM  TUAPATHUPYIOTCS  HMHTEHCHBHEE, YeM
HOPTJIAHALEMEHT ¢ 0OBIYHOM BOAOH U, 0COOEHHO MPU ONTHUMAJIbHBIX CTPYKTYpax.

2. AxTHBalMs JKUJKOCTHM MAarHUTHBIM TIOJE€M MPUBOAMUT K YMEHBIICHUIO pa3Mmepa 3epHa
BSKYIIETO0, HMHTEHCHU(DHULHMPOBAHUIO pACTBOPEHUS M THUIpaTallMd LEMEHTHBIX YacTHII,
(dbopMHpOBaHHIO HOBOOOPA30BaHWH OTIMYHBIX OT CTPYKTYp, IIOJIYYEHHBIX B OOBIYHBIX
YCIIOBUSAX, HAOMIOAAETCsl BblIETICHUE 00Jiee MEIKUX KpUCTANINUYecKuX (as.

3. Dddekr yckopeHUs KpUCTAJUIM3ALMU M YMEHBIICHUS Pa3MEpOB KPHUCTAIUIOB 00ECIIeYHBACT
LIEMEHTHbIM O€TOHaM OOJIBLIYI0 MPOYHOCTh M IOBBILIEHHYIO CTOMKOCTh K arpecCUBHBIM
BO3JEHCTBUAM.

4. IlpuMeHeHME HHM3KOPHEPreTUYECKOM AaKTUBALMHU JKUAKOCTH IO3BOJSET PEryJIMpoBaTh
KMHETHUKY IPOLIECCOB CTPYKTYpoOOpa3oBaHMsI M TaKHE TEXHOJOTMYECKHE CBOICTBa Kak
IPOYHOCTh TPU CXKATUH, CPOKHU CXBATbIBAHHMsS LEMEHTHOIO TECTa, BOJOINOIJIOLICHUE H
KOPPO3UECTOMKOCTh IEMEHTHOI'O OETOHA.

CHnHCcoK JuTepaTypsl

[1]. PwibbeB U.A. 3akoH NPOYHOCTH ONTUMATBHBIX CTPYKTYP. // CTpouTeabpHbie MaTepransl, M.,1981 r, Ne12.

[2]. PwibbeB U.A. HayuHble U mpakTHUECKHE acMEKThl 3aKOoHA cTBopa. // CtpoutenbHbie Matepuansl. M., 1981 r.,
Neb.

[3]. Myxapenko }O.B., Ayb6akupoBa W.VY., CrapoepoB B.JI. Dd(deKTHBHOCTh aKTUBAIMK BOIbI 3aTBOPEHUS
YTIepOTHBIMU HaHOYacTUaMH. // IHxeHepHO-cTpouTenbHbIH x)ypHan, TEXHOJIOT MU, Nel, M., 2009.

[4]. Bomommwmu B.I1., Manenkos I'.I'., Habepyxuu FO./. BoisiBnenne KOJUIEKTUBHBIX 3(D(HEKTOB B KOMIBIOTEPHBIX
Mozensx Bozbl // KypHan crpykrypHoit xumun. Tom48, Ne6, 2007. C. 1133-1138.

[5]. Apanmosckuii S1.JI., Tep-Ocunsian P.I'., Apagosckas 3.M. CBoiicTBa GeTOHA Ha MarHUTHOOOpaboTanHO# Boje //
Beron u xenezoberon. Ne4, 1972. C. 32-34.

[6]. Kopones K.M., Mengenee B.M. MaruuTtHas o0paboTka BOjbI B TexHOJOrHU OeToHa // BeToH u kene300eToH.
Ne8, 1971. C. 44-45.

[7]. Kopones K.M., Mensenes B.M. MaruuTHas o06paboTka Bojbl B TexHoJornu OeToHa // BeToH u xene300eToH.
Ne8, 1971. C. 44-45.

[8]. Momaszkuu B.A. ®usnveckasi akTUBALUSI BOJIbI 3aTBOPEHHs OETOHHBIX cMeceit // CTpouTenbHbie MaTepuaibl. Ne2
[mpunoxenne], 2003. C. 14-16.

[9]. Cuzos B.IIL., Kopones KM., Ky3sun B.H. CHoBa 00 oMarHuueHHOW Bojie 3aTBopeHHs OetoHa // beron u
skene300eTon. Nell, 1994, C. 25-27.

VYK: 696.11
MATEMATHYECKOE MOJEJIMPOBAHUE CKOPOCTEN TEUEHUH
HJAEAJBHO HBIOTOHOBCKOM, HECXKUMAEMOM, BA3KOM ) KUJIKOCTH 110
KPUBOJIMHENHO IIJIABHO CYXKAIOIIEMCS YUYACTKE TPYBBI

3.M. Manuxkos!, D.V. Mananues?, M.D. Mananues®

Hucmumym mexanuku u ceticmocmoukocmu coopyacenuti um. M. T. Ypazbaesa AH PY3
Depeanckuii NOTUMEXHUYECKU UHCIUMY T
(Ilonyuena 7.09.2018 2.)

64 ®apI1 UTXK HT)K DepI1U ( STJ FerPI), 2019, Ne3 (No.3)



CTPOUTEJBCTBO

B oannoit cmamove Uu3zyd4eHa CcKopocmsv medenHuu uoeaibHo HblOWlOHOGCKOI/?, HecofcuMaeMOﬁ, 8A3KO1U
JCUOKOCMU HA Kpueoﬂuyeliyo Na1aeHo cyacaroulemcst yvacmkie mpy6bl. Cmambs ocHosana Ha peueruu
euopoounamuyecxkux ypaeuenuii Hasve-Cmoxca 015 aamunaproeo (8s3x0e0) nomoxa. B dannom eapuanme
MOOeNU paAcCMaAmpu8anicy npocmeluue Mooeiu CNIOWHOU cpedbl: UOedNbHAs. (TUUEHHAS. BHYMPEHHe20
mpenuﬂ), Hecorcumaemas HeUoKoCms Uil 243 8 YCII08UAX 0BUIICEHUSL C MATLIMU 3HAYeHuAMU yucia Maxa.

Knroueewvie cnosa: uHepL;MOHHblﬁ, L;eHmpO6€9fCHblL7, Kopuoauc, cnjiouwHas cpe()a, HANPANCEHUAL,
Hasve — Cmoxc, ¢ynkyus moxa, KpUSOIUHENHO, NIABHO, CYHCAIOUENCS, YUCTEHHbIN MEMO0, PelaKcayus,
NPO2OHKA, PeKypPEeHmHbLU, NPEOUKMOP, KOPPEKMOP.

Ywby maxonaoa cuxumimatiouean, énuwkox, uoean Holomown cyroxmukiapunu Kygyp 103acu CULIUK
mopaiean Kucmuoazu okum mesziueu ypeauwunean. Maxona Haeve — Cmoxcuu aamunap OKUM
2UOPOOUHAMUK TMEH2AAMACULA ACOCAAH2AH. XUCOONAH2aH MOOeN0d CYIOKIUK OKUMU UOedsl, CUKUAMALIOUSaH
6a okum mesnueu Max conuoan Kuuux 0ed oruHean.

Tasnu cyznap: unepyuoH, MapKazoaH Koumda, kopuoauc, Kyuranuwi, Haeve — Cmoxc, mok
QyHKYUACYU, PepU  YUBUKIU, CUNIUK, MOPASAOUSAH, XUCOOUU YCYA, peiaKcayusi, Npo2OHKd, pPeKyppPeHm,
npeouxmop, Koppekmop.

This article studies the flow velocity of an ideally Newtonian, incompressible, viscous fluid in a
curvilinearly smoothly narrowing section of a pipe. The article is based on the solution of the hydrodynamic
Navier-Stokes equations for a laminar (viscous) flow. In this version of the model, the simplest models of a
continuous medium were considered: ideal (devoid of internal friction), incompressible fluid or gas under
conditions of motion with small values of the Mach number.

Key words: inertial, centrifugal, coriolis, continuous media, voltages, Navier - Stokes, current
function, curvilinear, smoothly, tapering, numerical methods, relaxation, sweeps, recurrent, predictor,
corrector.

1. BBenenue

Coznanue HOBBIX 3(PPEKTUBHBIX MAPaUICTBHBIX BBIUUCIUTENBHBIX CHCTEM SIBJISETCS
CTPATETUYECKUM HAMpPABJICHUEM Pa3BUTHA KOMIBIOTEPHOW TexHUKH. K HacTosmemy BpeMeHU
CO31aHO  OOINBIIOE  KOJMYECTBO  BBIUMCIUTENBHBIX  alTOPUTMOB, OPHEHTUPOBAHHBIX  Ha
IIOCJIEZI0BATENbHYIO MOJIEIb IIporpamMmmupoBanus. OHAKO JajeKko HE BCErja yJnaercs pa3padoTaTh
3¢ (}eKTHBHYI0 MapaiebHYI0 pealu3aluio sl MHOTUX u3 HuX. [loaToMy akTyalbHOIl B
HAaCTOSIIIEe BpEeMsi CTAaHOBUTCS MpoOJieMa CO37aHUsl HOBBIX MAapajuUICNIbHBIX aJTOPUTMOB PEIICHUS
3a/lad HayKM U TEXHHKM Ha CYNEpPKOMIIBIOTEpaX, B YAaCTHOCTH, A 3a4ad THUAPOAMHAMUKH
MMEIOIINX OOJIbIIINE TEOPETUUYECKOe U MpHUKIagHoe 3HaueHHe. C MOMOIIBI0 YPAaBHEHHUM JIBHXKCHHS
BSI3KOM Cpelibl OMUCHIBAIOTCS TAKUE MPOLECCHI, KaK JBM)KEHHE BOJH Ha MOBEPXHOCTU KUAKOCTH,
JBIKEHUE KPOBU IO KPOBEHOCHBIM COCYJaM YEJIOBEKA M JKUBOTHBIX, TEUCHHUS B MAaHTUU 3EMIIH.
3ajada 0 IBUYKEHUE JKUJIKOCTH B KABEPHE TaK)KE ONUCHIBAETCS YPAaBHEHUSAMM, U B HEH OTPaKarOTCs
CJIEIYIOINE XapaKTEePHbIE YEPThl TUAPOJUHAMUUECKHUX MPOIIECCOB: KOHBEKTUBHASI HEJIMHEHHOCTb,
pa3liMyHble COOTHOLICHHUSI MEXIYy HWHEPUUOHHBIMA W BSI3KUMHU CHUJIaMH, OJIHOBPEMEHHOE
CYIIIECTBOBaHUE O0JacCTel MaybIX M OONBIIMX TPAJWEHTOB W T.II., MOITOMY 3ajJada O KaBepHE
IIMPOKO PpacCHpoCTpaHEHAa B KadyeCTBE «TECTOBOI» mpH BbIOOpPE 3(PPEKTUBHOTO YHCICHHOTO
IropuTMa I MOJAEIUPOBAHUS THAPOJAMHAMUYECKUX TporieccoB [1]. 3auacTyro myig monydyeHus
MPUOTMKEHHOTO PEIICHUs C BBICOKOW TOYHOCTHIO HCHOJB3YIOT CETKY C OOJBIION TMIOTHOCTHIO
y37I0B, TIPU ATOM CYIIECTBEHHO BO3PACTAET BPEMs pacueTa U TeM CaMbIM CTAaHOBUTCS aKTyaJbHBIM
MIPUMEHEHHUE MHOTONPOIIECCOPHBIX DBM 1151 yMEHBIIIEHUS] BpDEMEHU PACUETOB.

2. [locranoBKa 3aga4un

Jly1s BbIBO/Ia OCHOBHBIX TU((dEepeHIMATbHBIX YPaBHEHUI TUHAMUKH BSI3KOM HEC)KHMaeMO
KUJKOCTU UCIIOIb3YEM YPAaBHEHMS TUHAMUKU CILIOLIHBIX CPEJ «B HANPSKEHUIX» U IPUCOCIUHUM
K HHMM YpaBHEHHE HEC)KHMMaeMocTu. IlopcraBuM B IpaBble 4YacTH CHCTEMBl YpPaBHEHUH «B

HaIIPpsSKCHUAX ) 3allMCaHHBIX C y1'IOTpC6J'ICHI/ICM YHCJIOBOMH MHACKCAIu,
dVl _ pF + apll + ale + ap?:l p dVZ _ pF + apZI.Z + ap22 + ap32 ,

Poat =P o Tk, ox, ot T T, ox,
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» dv, _ D, + Py | Oy | s )
dt X,  OX, 0%
oD.
- oVi_ e P k=123
dt X,

3HA4YEeHUsl HANpPsDKEHUH Pij HE OCTaHABIMBAsCh Ha ClIydae M30TEPMUYECKOIO JIBUKEHHS, KOI/a
p=const, p = const 1 v = const, OJIy4uM i IEPBOr0 ypaBHEHUs cuctemsl (1)

opy, N OP,y N OPs, __ OpP 2u oV, iy o (8V1 N 8V2)+ o (av 6V3) _

OX,; OX, OX, Ei'x1 ox? OX, OX, OX OX;  OX,

_@+ﬂ(az\£ 62\2 52\21 o o (av LV, +av3) _ ap A +,Ll—dIVV (2)
OXx; OX; OX OX ax1 OX, OX, OX, 8x1 Ox,

B Hecxxumaemoni xuakoctu divV=0, a cienoBaTenbHO, M IMOCIEIHEE ClaraeMoe crpaBa
paBHO HyJt0. [TOBTOpsisi 1MOJOOHBIC JICUCTBHS MPUMCHUTEIBHO K OCTAIbHBIM JIBYM ypaBHEHHSIM
cucrembl (1), aens o0e yacTu Ha p, pacKpbiBas BbIpakeHue npou3BoaHou dVi/dt u mpucoenumss
elle ypaBHEHUE HECHKMMAEMOCTH TTOJTYYHM CIICAYIOILYI0 chcTeMy ypaBHeHuit HaBre — Ctokca:

Ny My Ny N 1R o,
ot OX, OX, ax p ox,
N, +V, N, +V, N, +V, N, _ ) —ia—p+VV2\/2,
ot OX, OX, OX, p OX, @)
3
N, +V, N +V, N +V, Ns _ F —ia—p+VV2\/3,
ot ox, OX, OX, s
N, NV, Vs _
ox, 0Ox,  0OX
WJIH KPaTKo v, +V, N _ i_la_p+vvzvi,_avk =0 (i,k=1,2,3).
ot K ox, p OX; OX,

[Tonb3ysich MPOEKIUSMU Ha KPUBOJMHEHHBIE OCH omepaTopoB rot, grad u div, moxydum
clienyomue BbIpakeHuss ypaBHeHWd HaBbe — CrTokca B UWIMHIPHUYECKHX KOOPIMHATAX
(0OBeMHBIE CHITBI OMYILEHBI ): IHJIHHIPUYCCKHE KOOPIMHATHI (7,6, X):

2
Ne gy Ne VeV N W 100 on, Ve 20V
ot or r oe oz r p or r r° oe

2

N,y Ne VoV, NV VNS 1108 o, _\/_§+%avr ’
ot or r oe oz r proe r r< oe )
Ny N VeV, N 1B o,
ot or r oOeg oz p oz

2 2 2
oV LV, L oV,) g0 (1o 12 &

oot S et o
or o€ OX or®> ror r?os OX
MosxHo npeHeOpeyb y € IpHU TeUEHHE TeKy4el cpelibl 1o TpyOonpoBoay Toria ypaBHeHus (4)
OyZayT B TaKOM BHUJIE:

v My avX+lap:V[azvX+avXJ

¥ Ox "or pox or?  ror (5)
anvr Vv, 6V,+iapzv 62\£,+6Vr_\%
OX or p or or ror r
YpaBHeHUsI HEPA3PHIBHOCTH B TAKOM BUJIE:
oV, V avx _0 (6)

ar r ax

UroObl yCTpaHUTh 1aBJICHUS U IIEPEBECTH BUXPEBbIE ypaBHEHUS, U deperuupyem (5) o
I, X, ¥ IOJIYYUM CJIEAYIOLIUE YPABHEHHUS:

oV, oV, 82VX oV, oV, 82V 1 02 p 83\/X 10V, 82VX
X +V +— V =y

| X TV, 2 3 3 + 2
or or ox oxor or or or p@x@r or r° or ror
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0 |v N, azv, AN o°V. 1 o°p _, oV, 10V, oV, @)
X ox Vs ox ox or T orex p O Xor or’ox rorox réox
A OTHUMAEM KX U NOJIYYHUM CIIECAYIOIIME YPABHEHUS:
V., oV. o’V oV, oV o2V V, oV oV oV, oV 8%V
_X X +Vx X + r X _|_Vr 2)( __X r _Vx 2I' _ r r _ . r —
or oX oXor or or or OX OX oX OX Or Orox
oV, 1oV, &%V, oV, 103, &V,
v + — +=
or®  r® or  ror? or?ox  r ordx  reox (8)
o ,0V, oV, a &V, &V, oV, &V, &V,, &V, oV, oV,
ax(ar ax) ( ) (ar ) r(ar 8x)_
0% oV oV, 1 6V 6 1 8 6V 8
vi=— *——L) — ——)—= ——)),
or or OX OoX r ar OoX
o(rVv ov, oV,
LoAN) Ny, =T e ®)
r or oX

(9) aT0 ypaBHeHus Buxps. Eciu (9) nmoacraButh B ypaBHEHUE (8) Torna ypaBHEHMsI H3MEHSIOTCS B
TakoM BHAe. OKOHYATENbHO IOJYYMM HECTALlMOHAPHYIO JBYXMEPHYIO CHUCTEMY YPAaBHEHHM
TEUYEHMsI BSI3KOU Cpe/ibl 110 TPYOOIpOBOLY:
0 o¢ .V, o¢ 1. 10
v %y 8 ¢ ¢

Soyls o2 %y 10
"or *ox 4r or* r? rar) (10)

UroObl moNyuuTh (YHKUIUIO TOKA M1 UWIMHAPUYECKHM KOOPIWHATHI, BBEAEM CIEIYIOIINE
YpaBHEHUS:

v 1ov , , __low %_i[la_‘/fj__ia_'/mrlaz‘/’
“ ror ' r ox or orl{ror r>or ror*’
oV, zi(_ia_l/f __1o%w (11)
Ox OX r ox r ox?
oV, &V, 1% 1oy 1%
Cf:@r_ax :Far _FF T ox?

o’y 1oy o’y
+ =r 12
or? ror ox? d (12)

Z[J'ISI y,[[O6CTBa MMOCTAHOBKU I'PAHUYHBIX YCJIOBI/Iﬁ Ha KpHBOHHHeﬁHO IIJIaBHO CY)KaIOIHCﬁMCH Y4acCTKe
caciiacM 3aMCHY IICPEMCHHBIX !

;
1) —> (&), r).  ¢=x/L, 7 100" (13)

rne L - mmuma TpyOGel. B HOBBIX NEpeMEHHBIX, MPOU3BOIHBIE OIPEACIAIOTCA 110 H3BECTHON
dbopmyre [4]:
o _0& o  on o
x oxoc  oxon' (14)
0 _96 0 ,0n7 90
or or o0& oOr on
KpuBonuHeliHo niaBHO cyKarolencs: yuacToK u3MeHsieTcs no GyHkuuu (puc 1):

f(x) = 2—sin ZX=h)
2(L—I1)
‘ f(x)=2-sin(n(x-1:)/2(L-1;))
| f'(x)=— cos ZX 1)
s } 2(L—I ) 2(L-1)
| F(X) = (—Z—)? sin ZX=h).
| ~ 2(L-1) " 2(L-1)
»
0 L x
Puc 1.
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I[To aT0i1 hopmyse MOTyIrM MPOU3BOIHYIO TIEPBOTO MOPSIKA:

0 _ 10 rf'(x) 2
x LoE f(xon
o 1 0
o f(yon

Haiiném npousBoaHy0 BTOPOro Mopsijika:

& D 00 D0 Fnd ond o
X2 Ox2 0E OX X0 oOxton oxoxon (15)
R% azga L0600 nd dndd
o7 o oF  or oroE  or? oy | or or on’

B ypaBHeHUe (15) ecTh HeonpeaenéHAbIC TPOU3BOAHBIE _©_ o0 0., 9 0 0 9 0 , O O . PemmmM 3TH
Ox 0& OX 677 ar 85 ar 877

3aJlauH:
& 0 oz 8 on &
X OE  Ox OE2 OX OndE’
2 2
aﬁ 0 _9& o°  ond (16)
X 8 Ox 0&0n  ox on?’
00 250  op &
or 0&  or 8&?  or ono&’
0.0 _08 &  on
or énp or 8&n  or ot
[TocraBuB ypaBHenus (16) Ha (15) momyuum cieayroume ypaBHEHHUS:
02 52§a+ag 96 & on o* | 2’n o InoE & on az)
Ox?  OX® 0E  Ox OXx OE*  ox onoE’ Ox? 877 OX X 85877 ox on?
08 &0  of0fd o O o'y o  ondE & on o (17)
or? > 2 or \or a2 or anoE’ | or? on | or ‘or acon | or on?’
Yupoctum ypasHenus (17):
o & 8 Oy 0> ,o&on & +0’>2na Oono& & ony, 9%
ox?  Ox? o& T oxT a&? T ox x ondE  Ix? én  IX Ox 85877 ox’ on?’
08 ¢ 0 (25, 0" Oy D ,0n08 O | ony. O
ox*>  Ox* o8& T oOxT o9& Ox® on Ox ox o&on  ox’ on? (18)
' 20 o508 on O o' o  onos o' | on o,
or?  or® & Or "or 8E*  or onos or? én  or " or 6.»:677 or on?”’
2 _azeg L9y 2 0> ,9&on o I’ o  Onds o’ (an)z 82
or? o& or’ o&? 6r or 67765 or? én  Or or 65677 or’ on?
o* 0”25 L (@5 O PPn o ,ondE O | an. o
or2  or2 o0& cor’ o2 é’rz on or or 8&on on?
Permum ypaBuenus (18) mo 3ameny nepemeHHbIX (13):
o 1 p? fU(x) F2(x)—2(F'(x))*f(x f(x 1 f'(x o?
o T g T g ) e (e S 2 T e (19)
o , 62
or? (f(x))

Pemnm ypaBHeHI/IH (12) npu rpaHUYHBIX YCIOBHSIX HAa KPUBOJIMHEMHO IJIABHO CY’KAKOLIEHMCS
Y4acTKeE, caciiacM 3aMCHY IEPEMCHHBIX !
1,0 1 521//

(=) g +(=r(

fr(x) f2(x)-2(f (X))Zf(X)))ﬂl//
f(x) o2 L o&

F4(x)
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(r f '(X))Z 621//_'_2%(7'.. f'(X)) aZW 73( 1 )51%/:{;',,

f2(x)" on* f2(x) " 6&n r f(x) on (20)
%y 1 > f'(X)\2y, 1 P%w Oy f ) F200) —2(F '(x))* f(x)
o7 G TG YT ser o, S 20 )+
1 1 1, '), 2w _
rToo) AL T o B, S

Pemnm ypaBHenus (10) mo rpaHUYHBIM YCIIOBUSIM Ha KPUBOJIMHEHHO IIJIABHO CY)KAIOIIECHCS
YUYacTKE C/AEJIAEM 3aMEHY [IEPEMEHHBIX:

6 A&  fagy L ogy Ve 11 ,0%¢ 1,11

ot Lo f2(x) on " f(x) on r Re f(x)" on® r? r f(x)on’ (21)
Ly oy, FOOy Ay Ve 11,0 1, 11 o

ot oV F) TV ) oM D T T TRe ) a7 vt o)
LA SV & €. N S S SENN: SR SN /SN S SN SYORE SR i S
6t+677(v'(f(x)) erfz(x)+Rer f(x))+§§(vx L) éV(r Rerz) Re((f(x)) a;f)'

3.MeToabl peieHust
AJITOPUTM YK CJIEHHOT0 METO/Ia PelleHust

B cuny HenuneiHoctu ypaBHeHui (20), (21) craHOBUTCS HEBO3MOXKHBIM IIPSIMOE PELLIEHUE
CHCTEMBbI U pacCMaTpUBAEMBI ITpoLecc MPUOOpEeTaeT UTEPALIMOHHBIN XapakTep, 4TOObl PEIUTh 3TH
3aJ]auy UCIIOJIb3YEM YMCIIEHHBIE MeTOoIbl. Y paBHeHue (20) OyzneM pemars HTepalnOHHBIM METOIOM
IOCJIeI0BAaTENbHOM peaKcaluy Mo CTPOKaM, a Mocje ¢ MOMOIIbIO HEABHBIX METOAOB Diinepa. 910
cXeMa MepBOTO TMOPAAKA TOYHOCTH C MOTPEIIHOCThIO ammpokcumamuu O(At,(AX)?). Amnamus
ycroiunBocty Heiimana (ananu3 ®dyppe) mokas3blBaeT, 4TO OHA yCTOMUYMBA MpH JIHOOOM HIare mo
BpEMEHH, T.e. a0COMOTHO ycToiunBa. OHAKO MPH WUCIOJIH30BAHUU 3TOW CXEMBl Ha KaXKJIOM IIare
110 BpEMEHU MPUXOAUTCS peliaTh CUCTEMY aIredpandyecKux ypaBHEHUM.[2]

O’y ((L)z (r f'(x) )2)+i Ny oy (r( f(x) F2(x)—2(f (X)) f(x)

)+

a7 T 7)) P oE on 500 (22)
11 1, f(0, Py
rTo) P R 0 vE0n ¢

Vpapuenune pemaercs B oonactu — {0<r <H,,0<z<H,}upsmoyroipHuka co CTOpOHAMH
H, u H,, c rpannunsivu ycnosusivu [ poga. B nansneiimem npunumaerca H, = 200am, H, =1u,
C TPaHUYHBIMU YCJIOBUSAMHU, 3a/JaHHBIMH CJIETYIOIIUM 00pa3oM:

w(i,0)=0,
Vr(i,0)=0,
Vx(i,0) =0,
Vx(i,0) =Vx(i,1), (23)
a(Hr-1) =0,
LS(Hr-1)=2
w(i,Hr)=2,
Wikﬁl _2‘//:;1 +V/i‘fj%l ( 1 )2 4+ (r f'(x) 1) + ‘//ik+1,j - Zl//iﬁrl +l//ik—11j 1
A772 f(x) fz(X) Afz L2
k+l _k-_*—l n 2 . ' 2
Viin~Vija (I’(f (xX) (%) 42(f (X)) f(X))+l 1 )+
2An f*(x) r f(x)
1 (‘//ik+1,j+1 _‘//ik++1,lj—1 B l//ik—z,ljﬂ _‘//ik—+1,lj—1)2£(_r f '(X)) —rf
2AE 2An 2An L f2(x)’ 7MY
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e P00 T -2(F 00 (0, 1 1

i f(X) f200" 7 (%) r f(x)
‘//i,j+1( A772 o )+ (24)
1 f'(x) \2 Fre)f200-2(F'(x))*f(9,, 1 1
o o) T () i)
‘//i,j—l( A 2 + )_
n 2An
1 f'(X) 2 1
w_m(z(( (00 T )+ Ve CWiaitwiag 1
i A772 Afz ioi. Afz E
23 (-r fZ'(X) ) 1 (l//ik+1,j+1 - V/ik:i,lj—l _ ‘//ik—z,lm _‘//ik—+1,lj—1).
L°  f2(x) 2A¢ 2An 2An
) + 1, k
[To xaxxqoMy U3 HESIBHBIX HAIpaBICHUN
L, k i+1,j k Pa3HOCTHAsA CXEMa MO-NIPCKHEMY SABJISICTCS
JUHEHHOM.
TN
Lij k+1
Puc.2 CeTouHbIi1 11a0JI0H HESIBHOI CXEMBI.
1\ f'(%) 2 Fro)f200-2(f'(x))* f(x), 1 1
o o) Ty ) "W
‘//i,j+1( > - )+
An 2An
1 f'(x) \2 Fro)f200-2(F'(x))*f(x), 1 1
o i) ) 00 AT
‘//i,j_l( 2 + )—
An 2An (25)
15 f'(x) \2 1
WIK.H(Z(( ; (X)) +(r fz(X)) ) . P) e - '/’ik+1,j +1,//ik_fj 1
i A772 A§2 o0 Afz |2
2%(—!‘ :;(X)) 1 (‘//i+1,j+1 “Viaja Viaja _l//i—l,j—l).
(X)" 2A¢ 2An 2An

Z[J'IH peliCHusd HOHy‘ICHHOﬁ CHUCTEMBI JIMHENHBIX anre6pa1/1quI<I/IX ypaBHeHI/Iﬁ HCIOJIB3YCTCA
MCTOJ MPOTrOHKU:
k+1 k+1

Viia =¥ + B,
Loy F 0y FOOF-2F () () 1 1

(26)

w1, 1(X) [ e f4(x) r f(x)
wij o AL 287 )+
1, (0w Fr0F200-2(F' )2 F(0. 1 1
G (x)) +(r fz(x)) ) (r( () >+ f(x))

Bi( z - )+

An 2An
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1. f'(%) 2 Fro) 200 -2(F'09)° f(x),, 1 1
—— ) +(r r +=
B T K O 00 M),
LA An? 2An
1 f'(x) 1
2 24 (r 2 el .
» ((f(x)) ( fz(x))) 2L2 B R
i ( Z LV Ry e
: An AE : INE
1(_r f '(X)) 1 (l//ilil,jJrl_WiI:,lj—l _l//ik—iljJrl_Wik—fj—l)
L' f3(x) 2A¢& 2An 2An '
1 f'(x fr ) fFP(x)-2(F'(x)°f(x), 1 1
(A P RCIR U RORI I
ksl (x) e 7 f4(x) rfx
Vii (aj( 2 )
An 2An
1 f(x 1 f(x
A o)) 2 () )
0 M N A 1O M A W
A772 A§2 J A772
frx)fFP(x)-2(f'(x)*f(x), 1 1
(T2 WP T 11
f*(x) r f(x) )+
2An
1 f'(X) < fFrO)F2(x)—2(F' )2 F(x), 1 1
+(r r +——
ko1 ((f(X)) ( fZ(X)) )+( ( fi) ) r f(X))):
-1 An? 2An
rjé/i,j B Wili—l,j +‘2//ik—11j iz_zi(_r le(X)) 1 (l//il:—l,j+1 _Wil:—;.:,[j—l . l//il(—;.:,l-j+l _l/jil(—;.:,l-j—l)- (27)
AE L L f<(x)" 2A& 2An 2An
VYpaBHeHus (26) U3MEHSIOTCS B TAKOM BHUJIE:
1, . (0., 0 f2()-2(F ()’ F(x), 1 1
((m) +(r fz(x)) ) (r( %) )+Fm)
l//bk+1_ ( A’72 " 2An ) l//k+1 n
Ty S Wy 1 Lo, f0y (( FOF0-2F 0909, 1 1 ) ™
((ﬂ(m) +(r fz(X)) )+27L—2)_a.(((m) +(r fz(x)) )_(r( %) )+FW)))
AR? AE ) AR? 2A7n
I TRLA I FrO)f200-2(F'0)* f(x)y, 1 1
cooLwitwdy ot RGN (wiil‘,-ﬂ—wm?,-,l_l//ﬁ?,-ﬂ—u/ﬁh-,l)_ ﬁ(«f(x)) +(rf2(x)))_(r( £4(x) i f(x)))
P2 AL L' f2(x) 2A¢ 2A7n 2An I ARt 2A7n
1 X Fro0 200 -2(F 0 F(x), 1 1 1 X 1
((f(x)) +(r f2(X))) (r( 00 )+ f(x)) 2((f(x)) +(rf2(x))) =
(a;( A - oA )—( A +F))
n n n g

3HaueHusi MPOTOHOYHBIX KOI()PHUIMEHTOB HAXOIATCS MO PEKyppEeHTHBIM (popmyrnam, KOTOpHIE B
ob1eM BHjIe (MHICKC | €CTh MHICKC HEIBHOTO HAIPABJICHHUS ) MOKHO 3aIliCaTh Tak:

1 5 f'( 2 fro)f20-2(F'0))° f(x), 1 1
RS To i R o )
P An? 2An
= 1 (%) 2 1 1. f(x) 2 fr o) F20)-2(F'0))* f(x),, 1 1
2((f(x)) +(r fz(x)) ) 2? ((f(x)) +(r fz(X)) ) (r( (%) )+F f(x))
(( A 2 + 2 _aj( 2 - ))
n AE An 2An
. 1 ‘//ik+1,j +l//ik—+l,1j _21(_r f '(X)) 1 (V/i'irl,j+l_l//i§+l,lj—l _l//ik—;,ljJrl_l//ik—;,lj—l)
5 = A V.S L°  f2(x) 2A¢ 2An 2An
1 [ " 2 [ 2 ] -
1. (%) 2 fFroof -2(f'x)"f(x),, 1 1 Y (%) 2 1
o 0 ) fi5g T NPT T
‘ Ar? 287 An’ agt

®apI1 UTXK HTXK DepIlU ( STJ FerPI), 2019, Ne3 (No.3) 71



CTPOUTEJBCTBO

1 ., f'(X) ., frx) ) -2(F' () f(x), 1 1
p (((ﬁ) +(r7f2(x)) )_(r( () )+F f(x)))
J AR’ 2An (28)
1 f'(X) . fro0f20)—2(F'(x))° f(x), 1 1 1y f'(X) . 1
((f(x)) +(r fz(x)) ) (r( () )+F f(x)) 2((@) +(r fz(x)) ) 2F
(aj( A 2 )_( 2 + z))
n 2An An Ag
W3 rpanuusbix ycioBuit mpu J=0 wu j=Hr ompenensrorcs 3HAYEHUS MPOTOHOYHBIX
ko3 dummentoB. [Ipu stoma(Hr —1) =0 u S(Hr—1)=2 omnpenensrorcs M3 COOTBETCTBYIOIINX

KpaeBbIx ycioBui. I[locime 3TOro oOpaTHOW MPOTOHKONW HAXOIATCS BCE 3HAUCHUS CETOYHOU
(YHKIMK HA COOTBETCTBYIOIIMX HOBBIX BPEMEHHBIX closiX. [Ipy MCIonp30BaHUN HESBHBIX CXEM Ha
Ka)KJIOM I1are Mo BpeMEeHU MPUXOAUTCS MPOBOJUTH OOJIbIIE BEIUUCICHHM, YEM MPU UCIOJIb30BaHUN
SIBHBIX CXEM, HO 3aTO MOKHO IPOBOJUTH PACUET C CYIIECTBEHHO OOJBIINM IIAroM IO BPEMEHH, TaK
Kak OHU 0e3ycloBHO ycToiuuBBL. OJHAKO MPH MCIOJIH30BAHUM CIUIIKOM OOJBIIOrO MHiara o
BPEMEHU MOYHO IOJIYYUTh OECCMBICIEHHbBIE PE3YJIbTAThl. JTO CBS3aHO C TEM, YTO IIPU YBEIMUYEHUU
1ara o BpEMEHH pacTeT MOrPElIHOCTh anmnpokcuManuu. Ypasuenue (21) OyneM pemaTb METOAOM
Maxk-Kopmaka (30)-(31). JJanHblii METO IIMPOKO NMPUMEHSETCS JUIsl PELICHUs ypaBHEHUI ra3oBoi
nuHamMuKu. DaKTUYECKU 3TO OJMH U3 BapUaHTOB AByxXInaroBoro meronaa Jlakca— Bennpodda, He
TpeOYIOIMil BHIYMCIICHHS 3HAYCHU UCKOMOW QyHKIMHU B Toukax J+1/2 u j—1/2. bnaronaps stomy
Metonr Mak-Kopmaka ocoOeHHO ymoOeH sl pelleHds HEJIWHEWHBIX YpaBHEHUHW B YaCTHBIX
NPOU3BOAHBIX. [IpUMEHSs SBHBI METON MPEIUKTOP-KOPPEKTOp K JUHEHWHOMY BOJHOBOMY
YpPaBHEHUIO, MOJIYYaeM CJIEAYIOIIYI0 PA3HOCTHYIO CXeMy. JTO CXeMa BTOPOrO MOpPsIKa TOYHOCTH C
TIorpeImHocTsio anmmpokcuManuu O((At)2,(AX)?).

@HKTOp:
Sy o 1t o S
a0, (e ) — s () (SR ey, )
I m el A v (v L LR S st Ly
ey (e ey,
Koppekrop
GO = 08T, 21 = AU, (o) Voo Ly Sl

[TepBoHayanbHO (MPEAUKTOP) HAXOMUTCS OlEHKA BeMUYMH Ha (N+1)-M Immare mo BpeMeHH, a
NOTOM (KOPPEKTOp) OIpeleNsieT OKOHYaTeIbHOe 3HaueHWe Ha (N+1)-M mare mo BpeMEHH.
OTMeTuM, 4YTO B TIPEAMKTOPE TMPOU3BOIHAS AaMMPOKCUMHUPYETCS pa3HOCTSAMHU BIIEpel, a B
KOppEKTOpe-pa3HOCTsAMH Ha3an [2]. BonbIIMHCTBO ypaBHEHWH B YACTHBIX IPOU3BOIHBIX,
BCTPEYAIONIUXCSA B THAPOJUHAMUKE M TEIUIONEpenade, COACP)KAT JIMIIb YaCTHBIC MPOM3BOJHBIC
MEPBOr0 M BTOPOTrO TMOPSAAKOB, MPH OSTOM JJIS alIpPOKCHMAIMK TPOU3BOIAHBIX CTaparoTCs
UCIIOJIB30BaTh HE 0OJiee TpeX Y3JIOB pa3HOCTHOW ceTkH. [103TOMy Ha paBHOMEpPHOW CETKE dYarie
BCEr0 NPUMEHSIOT TPUBEJACHHBIE HIDKE KOHEYHO-PA3HOCTHBIC —allIPOKCHMAIUK  MEPBBIX
MIPOU3BOJIHBIX, OCTabHOE ypaBHeHHE (11) Oyaem pemath [EHTPaIbHBIM Pa3HOCTSIMH, 3TO CXeMa
BTOPOIi TIOPSIAKHM TOYHOCTH C MOTPEITHOCTEI0 anmpokcuMarmu O((At)?,(AX)?).

Pemum ypasaenws (11)

V| = 1 Vi Vi
T f(x) 2An

: (32)
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V. — 1 1¥%iaj ¥iaj r F'(X) ¥iju Vi
rii — (& —Ii— )-
r. L 2AE f2(x) 2AnR

1

4. O0cy:xxneHue pe3yJabTaToB.
Pe3ynbrarhl 4MCIIEHHOrO pacyera NpPOAEMOHCTPUPOBAHBI Ha pHC. 3 IOKAa3aHbl DIIIOPEI
CKOpPOCTH Ha PA3JIMYHOM y4acCTKe TPYOBI.

A
R
2 qeal — npodums cxopocteit
18 - TTeel
Y é

1,6 | — T

2
i T 1 -==ax/l=0.1
12 ! TN X102 — e = e ==

[ : [Vmas=113] max=). {Vmax—t 6]

~ 18 + + i LY x/1=03 o —— 42“>

1 R o
08 : : — - X/LI=0.5
0,6 : - * - x/l=08

| : B
04 - ! | Xf1=1 %
02 - ‘ : :

i : |

] L —
0 0,5 1 1,5 2 2,5 3 3,5 4 45 5 = | =05
[=08
Vo 1 =1
a) 0)

Puc.3.a-Dmropa ckopoctu ( nByxMmepHbIit uucieHHbi) Ha Re=500. 6-IIpodmib ckopocTn Ha pa3TUIHOM y4acTKe

TpYyOBL.

Ha puc. 3 BUJHO KAaK YBCIIMYUBACTCA CKOPOCTb TCUCHUSA KUJIKOCTHU HA KpI/IBOJ'II/IHef/'IHO IIJTaBHO
CY)I(aIOHICI;'IMCH Y4acCTKe TPY6BI. CKOpOCTB KUAKOCTHU YBCIMYHBACTCA TaAK KaK, YMCHBIIACTCA
paguyc TpyObl. Takum oOpa3om, B paboTe IMOKa3aHa METOJUKA YHCICHHOTO HCCIICIOBAaHUS Ha
CY)I(aIOHICI;'IMCH y4acTke TPY6BI Ha OCHOBC H3BCCTHBIX T'HAPOAMHAMHUYCCKUX ypaBHeHHfI.
Pa3zpaGorannas ducieHHasl mporpamma SIBISIETCS BaKHBIM WHCTPYMEHTOM HpPU MPOSKTHPOBAHUU
Pa3IMYHBIX CYXKAIOLICHCS y4acTKe TPYOBL.
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MUKpocmpykmypacu maoxux smunean. Moouguyupnosyu moodanap cugamuda niacmuguxamopnap 6a
KPRuK X0ocun Kuiyeuu moooa uwwnamunean. Kynuk xocun xunyeuu moooadan mawkapu 6apua
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Mooupuyupaau.

Hccneoosanvl  ghuzuxo-mexanuieckue XapakmepucmuKku U MUKPOCMPYKMYpa MOOUDUYUPOBAHHbIX
WIAKOWENIOUHBIX BSCYWUX. B Kauecmee MoOUGUKAmMopos ucnoib308anuch nAACmMupuKamopsl pasiuiHo20
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muna u neH006pa306ameJlb. Yemanoeneno nonoswcumenvuoe enusnue nﬂacmuqbukamopoe Ha ceoticmea
WIAKOWENIOUHBIX BANCYUUX, KpOME neH006pa306ameJZﬂ.

Knrueenie cnosa: uiiakowenodrnoe esaoicyuiee, nomoal, npovHocnb, Ni1OMmMHOCMb, MUKPOCMPYKmypa,
Moougpuyuposarue.

The physic-mechanical characteristics and microstructure of modified slag alkaline binders are
investigated. Plasticizers of various types and a foaming agent were used as modifiers. The positive effect of
plasticizers on the properties of slag binders, except for the foaming agent, has been established.

Keywords: slag binder; grinding; strength; density; microstructure; modifying.

BBenenue. B coBpeMeHHOW XKM3HHM TPYJHO HAWTH CTPOUTEIBHBIA MaTepuay, KOTOPbIA HE
obmagan Obl MHOTO(QYHKIMOHAJHHBIMH CBOMCTBAMHU MPU HCIOJB30BAHUM B  Pa3TUYHBIX
KOHCTpYKUUAX. Jlns mnpugaHuss CTPOUTENbHBIM MaTephalaM JONOJHUTEIbHBIX CBOMWCTB,
yAy4IIeHus: (U3UKO-MEXAaHUYECKUX XapaKTEPUCTUK, a TAKXKE COKpAIEHUS MPOU3BOJCTBEHHOTO
LIUKJIA TpU TPOU3BOJACTBE H3ACIUN M KOHCTPYKUUH MPOBOAAT MOAU(DULIHMPOBAHUE BSKYILIETO
BEIIIECTBA.

B Hacrosimee BpeMsi MHOTOYMCICHHBIMH HAyYHBIMH HCCIEIOBAaHUSMU U paboTamu
OTIpeJIeJIeHbI OCHOBHBIE CITOCOOBI MOAM(DHUIIMPOBAHUS BSDKYIIUX MaTEPHAIIOB:

-MouUKaLMs OPTaHMYECKUMU XUMUYECKUMU JO0aBKaMU;

-HCIIOJIb30BaHUE OTXOJIOB OBITOBOTO M MPOM3BOJICTBEHHOTO MPOHMCXOXAEHUS (0TpaboTaHHOE
MalIMHHOE MAacllo, CyJb(aTHO-BOIHBIN KOHIIEHTPAT IPOU3BOJCTBA KapoJIaKTama, U T.1.);

- IPUMEHEHHNE TePMUYECKON aKTHBAIIUH KOMIIOHEHTOB;

- HCII0JIb30BAaHUE MEXaHOXMUMHUYECKOIN aKTUBAIIUN KOMIIOHEHTOB;

[IpuMeHUTENTPHO K  MUHEPAIBHBIM  BSDKYIIUM  CHCTEMaM 1oja  Moaudukaropamu
MO/IPa3yMEBAIOTCSl BEIIECTBA, YIYYIIAIOIMIUE TEXHOJOTUYECKHE U CTPOUTEIbHO-TEXHUYECKHE
CBOWCTBA IOJTy4aeMbIX MaTEPHAJIOB.

BBoaumble B HE3HAUUTEIBHBIX KOJIMUYECTBAX J1I00ABKU TaKUX BEIIECTB OKA3bIBAIOT JCWCTBUE HA
PEOJIOTHYEeCKHE CBOWCTBA HE3aTBEPIAEBIIMX BSDKYIIUX CHUCTEM M TapaMeTpbl KPHCTAJLTH3AIHH,
BIUsisE Ha Mopdosoruro HoBooOpa3oBaHMil (BHemHMM BuI (a3, ux ¢Gopmy, pasmep, YACIbHYIO
MOBEPXHOCTH), HM3MEHSSA CTPYKTYypy MaTepualia 3a CYeT MHKPOBO3IAYyXO-(Ta30) BOBICUCHHUS
(BBIIOENICHHUS), TPUPOAY MOBEPXHOCTU 3aTBEPJAEBIIETO HMCKYCCTBEHHOTO KaMHSI M, TEM CaMbIM,
CBOWCTBA KaMHS BSDKYIIETO M OETOHa — WX MPOYHOCTH, MOPHCTOCTBH, BOJOHEIPOHHUIIAEMOCTH,
yCaJKy, TPEIIMHOCTOMKOCTh U IPOYHOCTH CLETIJICHUS C 3all0JIHUTEIEM.

B paGore momydyeHo muwrakomenouynoe Bspkymee (IIIIIB) coBmecTHBIM  mOMoOIOM
rpaHy/IMpPOBaHHOTO 11aka HoBosMmenkoro MeTayurypruueckoro KOMOMHaTa U EOJIUTCOoAeprKallei
IJIMHEL, B cooTHOmeHnH 1:0,3, B ITapoBoil MeTBHUIIE 10 yAeTbHOH moBepxHOcTH 3150-4000 cM?/T
[1]. Mmu Obuto ycTaHOBJIEHO, YTO MOAMGHUIMPOBaHME IDIAKOIEIOuHbIX OeroHoB (ILIIB)
STUJIOBBIM CHUPTOM, allE€TOHOM, XO3SHCTBEHHBIM MBUIOM, MBUIOHA(QTOM 3aMeUIseT TEMIbl pocTa
npounoctu IIIb B Bo3pacre ot 1 10 28 cyT.

A.®. AKOISHOM NPEATIOKEHO B KayecTBe MOAMPHUIMpPYOUHX J100aBok npuMeHsaTh 0,05-0,5%
yraeBoabl Thna caxaposbl U 0,25-0,75% NbIIEBUAHBIX OTXOAOB 3JEKTPOAHOIO MPOU3BOJCTBA IPU
nonydennn HIIB [2].

B.A. PaxmanoBeiM u gp. paspaborano [IIIIB Ha ocHOBE MOJOTOr0 JAOMEHHOTO
IPaHyJIMPOBAHHOTO IIJJaKa M JKUJAKOIO CTEKIa C J00aBlieHMEM HHUTPHITPUMETHICHPOCHOHOBON
KUCJOTHI [3].

Heab wucciaenoBanus. VccienoBaHuss ObUIM —HampaBieHbl HAa W3YYEHHE  BIIUSHUS
MOTUGUIMPYIONNX T00aBOK Ha (PU3MKO-MEXaHUYECKHE IMOKA3aTelld, a TaKKe MHUKPOCTPYKTYPY
HIHIB.

CoipbeBble MaTepHasibl. B KayecTBe OCHOBHOIO alFOMOCHUIIMKATHOrO kommoHeHta [IIII[B
Obul BBIOpaH mWIAK 3JaekTporepmodochoprnoro mnpousBoiactBa (OTP nwutak). B kauecte
IETIOYHOTO KOMITOHEHTa MCTIOIh30BAJIM BOJHBIN pacTBOP AMCHIIMKATA HATPHS C IJIOTHOCTHIO p=1,3
r/cM®. B kauecTBe MOAM(HUIMPYIONIUX H06aBOK HCHOIb30Bamu muactuduxaropst JK, Jlaxta KMJI
PRO, Glenium 150, Glenium 51 wu mnenoob6pasoBarens [Ib-Jlrokc. Jlns paBHOMEpHOTO
pacripenienenust MoaudukaTopsl 100aBisu B mporecce nmomona DT nuraka (MexaHOXUMUYECKast
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aktuBanus). Cyxue miaactupukatopsl JK u Jlaxra KMl PRO no6asmsiin B konmuectse 1%, a
xuakure Glenium 150, Glenium 51 u I1b-JIrokc - B komudectBe 0,3%. Bpems momona coctasisiio
60 u 90 MuHyT.

MeTtoabl ucceaoBaHUA. B  UCCIEOBaHMSIX IMOJI30BAUCh CTAHIAPTHBIMU  (DU3HUKO-
MEXaHUYECKUMHU METOJaMU HCIOJNb3yeMble B Hay4HO-HCCIEAOBATEIbCKUX padoTax U B
COBPEMEHHOM MPOU3BOACTBEHHOM mnpakTuke [4]. i yCTaHOBIEHHS WHIWBUAYaIbHOCTH
M3y4aeMbIX O00pa3lloB CHUMalW peHTreHorpammbl Ha audpaktomerpe JJPOH-3 ¢ CuKa
OT(UIBTPOBAHHOM H3JTYUeHHH, V apnerr—000 MM/dac; Viyer = 2%/Mun; moct.Bp. 1=0,5; npenen msm.
4x10° mun/cek, menb cuerunka: 1x2x1; U=30kV; J=20 mA. O6uacts cbemki ¢ 2 no 72° CuK, 26.

DIEeKTPOHHO-MUKPOCKOTMYECKUE Hcchae0BaHus MPOJIYKTOB TUApATALNH
MmoaubunupoBanubix B mnpoBomgunu Ha Mukpockore OMB —  100bP  metomom
OJIHOCTYIIEHYAaTOM CaMOOTTEHEHHOM YrOJIbHOM pEIIMKU. Yckopsmwoulee HanpsbkeHue SOkB.
Paspemenue npudopa 20 A. Hamblnenue mpoBouiy Ha BaKyyMHO# yctanoske BYII-4,

JKCNePpUMEHTANIbHAS YacTh. B mpeapiqynmx padorax HaMu OBLIM UCCIICOBAHBI MTPOIIECCHI
MexaHoakTtuBanuu OTd mnuwiaka m ero cmeceit [5,6], ompenerneHbl JIEKOpPATHUBHbBIC IOKAa3aTelu
TOHKOMOJIOTBIX ITOPOIIKOB [7].

B kauecTBe KOHTPOJIBHOTO COCTaBa BHIOpAIM COCTaBbI, B KOTOPHIX HE HCIIOJIB30BAIUCH
MMOBEPXHOCTHO-aKTUBHBIC  BellecTBa. Pe3ynbrarbl  (DU3UKO-MEXAHUYECKUX  XaPaKTEPUCTHUK
MpUBEACHbI B Ta0uIe 1.

Tabnuya 1. Duzuxo-mexanuyeckue XapaKxmepucmuru UcCiedyemblx GxHCYUUX

E’n . £ IIpounocTs IInotHOCTH
S = S 5 IIPU CXKATHH | 0Opa3IoB,
CocraBcmecn, | © =| E 8%| % £&| TBO, MIla r/em®
Ne | BEE| EE S B K% 2
% 5% 5% &&§5
% T B > é leyr | 28 cyr
1 60 1,080 2972 77,25 94,25 2,12
2| 2T®-100 557010 [ 3698 | 89.00 | 10190 | 213
3 OTd - 99,7 60 1,185 2787 98,16 119,75 2,18
4 GI-51-0,3 90 1,080 3502 113,58 | 118,16 2,27
5 OTd - 99,7 60 1,140 2891 85,83 112,33 2,21
6 GI-150-0,3 90 1,050 3879 101,42 | 126,66 2,12
7 OTd - 99,7 60 1,190 2852 49,83 57,75 1,83
8 HE'JS*?‘:KC ~ | 90 | 1,075 | 3542 | 7500 | 9925 | 196
9 OTD -99,0 60 1,125 2784 94,91 103,00 2,07
10 JK-1,0 90 1,035 3536 93,91 85,91 2,00
11 OTd —-99,0 60 1,100 2884 104,08 | 85,83 2,14
12 JlaxTa —1,0 90 1,025 3488 95,66 92,00 2,08

VYaenbHas MOBEPXHOCTh KOHTPOJIBHOTO cocTaBa mpu momoje 60 MHUHYT Oblia BhIIE B
CPaBHEHUH C JPYITHMH COCTaBaMHU INPH TOH e JJIMTEIFHOCTH M3MelbueHus. Takas jke KapThHa
HaOJIOMAaeTCsl W y TOKa3aTellsi HACHITHOW TUIOTHOCTH TOHKOMOJIOTHIX TIOPOIIKOB, HO B JIaHHOM
cilydae KOHTPOJIGHBIE COCTaBbl HMMEIHM CaMble HH3KHE TOKazaTenw. lIpM MexaHOaKTHBaIMH
JUTATENTFHOCTRI0 90 MHHYT HECKOJBKO BBICOKYIO VIENBbHYIO IOBEPXHOCTh B CPaBHEHUU C
KOHTPOJIbHBIM uMe cocta ¢ Glenium-150 [5].

Kak moka3bpIBalOT MCCIETOBaHUS, TIOYTH BCE BHBI pacCMaTPHBAEMBIX MOBEPXHOCTHO- aKTHBHBIX
BEIIIECTB TIOJIOKUTEIHHO BIUAIOT HAa TpouyHOCcTHBIE cBoicTBa IIIIB, kxpome merHooOpazoBaTesst
[Tb-JIrokc. [Tpu nodasnennn JK B kommuectBe 1%, HECMOTpS Ha Pa3HYIO MPOAOKUTEIBLHOCTD
BPEMEHHM TNOMOJA, 3HAYEHHE MPOYHOCTH ObUIO MouTH oauHakoBou (94,91-93,91MlIla). JloGaBka
Glenium 51 B cpaBHenuu c npobaBkoit Glenium 150 Gonee NOJOXKHUTENBHO TMOBIHSIA Ha
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npouyHoctHeie mokazarenu LIIIB. J[lo6aBka Jlaxta KMJ] PRO moxkazana nHauOomblime
MPOYHOCTHBIE TOKA3aTEIU MTPHU HAUMEHBIIIEH MPOJOJIKUTEIIHHOCTH MEXaHOAKTUBALIUY.

OnpeneneHne 3HAYEHUH  IUIOTHOCTH  OOpasloB  IMOKa3ald, 4YTO  HMCIOJb30BaHUE
neHooOpasosarens I1b-JIrokc MpUBOIUT K MOHMKEHUIO IUIOTHOCTH 0Opa3inoB Ha 7,98-13,67% B
CpPaBHEHUU C KOHTPOJbHBIMHU.

[IIIB u xommo3utbl Ha ocHoBe DT® mnuIaka SBISIOTCS BEChbMa CIOKHBIMH OOBEKTAMH
uccienoBanus. TpyIHOCTh UX HUCCIIETOBAHUS 00YCIOBICHO aMOP(PHOCTHIO MPOIYKTOB TUAPATAIINN
BsDKymiero. Hamum Taxke Obula M3ydeHa BO3MOXKHOCTH OmpesenceHuss (a3oBOro CocTaBa H
TJTIOTHOCTH YIaKOBKH BBIIICIPUBEACHHBIX COCTaBOB peHTreHorpaduIecKuMu u
MHKPOCKOITMYECKUMHU METOJaMU MCCIICIOBAaHUM.

Ha puc. 1 mpencraBieHbl pe3yabTaThl peHTIeHO()A30BOr0 aHANIM3a MPOIAPSHHBIX 00Pa3IIOB.
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Puc.1. PeHTreHOrpaMMBbl TIPOMAPEHHBIX 00pa3ioB B 28-cyTouHOM Bo3pacte TBepachus. 1) DT® nuiak; 2) OTD
uuak npu go6aske 0,3% I1b-Jlioke; 3)to ke, npu modaske 1% JK; 4)to ke, npu nobaske 0,3% Glenium 150;
5)10 ke, ipu go6aske 1% Jlaxra KMJT PRO; 6)to e, npu mo6aske 0,3% Glenium 51.

Kak BumaHo u3 puc. 1, Ha cHMMKax He ObUIO OOHApPY)KEHO 3aBbIlIEHUE JU(PPAKIIMOHHBIX
MaKCHMyMOB HE3aBHCHMO OT BHJAa IPHUMEHSEMOIO IOBEPXHOCTHO-aKTUBHOIO BELIECTBA. JTO
CBSI3aHO, B TIEPBYIO OYEpEellb, KaK yKe ObIO oTMeueHO ¢ amopdHol cTpykrypoir DT® nuraka, a
TaKke C TeM 4YTO, OpPraHMYeCKHE BelIeCTBAa INpeAsaraeMblX MOJUPHUKATOPOB HE HMMEIOT
KPUCTAIIINYECKYIO CTPYKTYPY, OTPAXKAIOUINXCS B PEHTTEHOBCKUX U3JTyUEHUSX.

Ha puc. 2 mnokaszanel mukpodortorpadpuu paccmarpuBaembix IIIIB. Ha KOHTpoOnbHBIX
oOpasmax ObUTH 0OHAPYKEHBI TTAPAIIIETHLHO PACIIONIOKEHHBIE MEJIKHE KPpUCTaLTBI pazmepom oT 0,1-
IMKM oKkpyriieHHOH ¢opmsbl (puc.2, a). Bo Bcex coctaBax ¢ n1o0aBkaMu HaOJIr01a710Ch U3MEHEHUE
MHUKPOCTPYKTYPBI Pa3IMuYHOrO pojia.

B cocraBe c¢ pgobGaskoii [Ib-JItokc oTMedanuch 30HAIBHO-PACIIONIOKEHHBIE MEIKHe
Kpuctayiel pasmepoM 10 0,1 MKM, KpucTamibl yAJIMHEHHOW (GOpPMBI, a TakkKe eIWHUYHbIE
KPHUCTAJUIbI TOYKOBUAHON (hOPMBI € pazmepamu 10 3 MkM (puc.2, 6).
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IIpu noGaBnennn JK Obun OOHApyKEHBI paJUATBHO-TYYHCTO DPACHOJIOKCHHBIE IUIOCKHE
KPUCTAJUIBI, KPUCTAJUIBI MOYKOBUIHOW (opMbl pazMepamu 10 2 MkM (puc.2, B). Kpome Toro,
Habmoganock 00pa3oBaHUE PAaBHOMEPHO pPACHOJOKEHHOM IIarpeHeBOH MHUKPOCTPYKTYpPHI U3
MEJKHUX Kpuctauios 110 0,1 MKkM.

JlobaBka Glenium 150 mpuBena kK 00pa30BaHUIO XAOTHYECKH PACHOIOKEHHBIX KPYITHBIX
KPHUCTAJIJIOB JI0 4 MKM M KPUCTAJUIOB YNIMHEHHOU (popMbI (TeMHBIE) 10 8 MKM (puc.2, ). Taxxke mo
BCEil OBEPXHOCTU OBLIM PAaBHOMEPHO PACIIONOKEHBI MEJIKHE KPUCTAILIBI ¢ pasmepamu 10 0,5 MKkM
Y 30HAJIbHO-PACTIONIOKEHHBIC KPUCTAILIBI TOYKOBHIHON (POPMBI 10 1 MKM.

B cocraBe ¢ nobGaskoii Jlaxra KMl PRO mo Bceii moBepxHOCTH 00pa30BalMCh IJIOCKUE
KPUCTaJUTBI pa3MepoM J0 2MKM M TETMOYKH M3 MEJIKHX KpuctamioB (puc.2, mx). Kpome storo,
OOHApPYKUBAIUCh PAAUATBHO — JYYHCTO PACHOJIOKEHHBIE KPUCTAJUIBI YAJMHEHHOW (DOPMBI C
pasmepamu 10 7 MKM U €IMHUIIBI MEJIKUX KPUCTALIOB 70 0,5 MKM.

Jobasnenne Glenium 51 mpuBeno k o0Opa3oBaHUIO B BEpXHEH yacT 0Opasla IUIOCKHX
KPHUCTAJUIOB 10 | MKM, & B HWKHEW YacTH - HAJIMYHUE KPYIMHBIX KPUCTAIIOB BBITYKIIONW (GOPMBI 110 6
MKM. OOHapyKUBAIHUCh 30HAJIBHO-PACHIOI0KEHHBIE KPUCTAUIBI PA3IMYHON (POPMBI (TOYKOBHIHON
dbopmbl oT 0,1-1MKM), KpYITHBIE KPUCTAJUIBI YUTHHEHHON (GOpMEI (puc.2, €).

3akiouenune. Takum 00pa3oM, pe3yibTaThl

WCCIIC/IOBAaHUI TI0Ka3ajk, 4YTO IUIACTU()UKATOPHI

pa3IMYHOrO  poja MPHUBOAAT K  TOBBIIICHHUIO

npoyHocTHbIX cBorcTB IIIIB npu mnpomapke mo

CpPaBHEHHIO C KOHTPOJBHBIM COCTaBOM, KpOMeE

2 6 neHooOpa3oBarelisi. PeHTreHorpaduueckuii aHammu3

' He naeT wHpopMaluioo 00 (a30BBIX H3MEHEHUSX

MUKPOCTPYKTYPBI BSDKYIIUX, Tak kak OTd mwak
SBIISICTCS pEHTreHoaMopHBIM BemiecTBOM. bomee

JIOCTOBEPHbIE JlaHHbIE 00 U3MEHEHUSAX
MUKPOCTPYKTYPbI Jlaet JIEKTPOHHO-
n ® MHUKPOCKOIMMMYECKUIM aHanu3.  YCTaHOBJIEHO, YTO

Puc. 2. MukpodoTorpaguu nponapeHHbIX 00pasmoB ITOBBIIIEHHBIE  [POYHOCTHBIE  IIOKAa3aTeld  IpHU

B 28-cyrounom Bospacte Teepsienns (yB. x5200): 2) yenonp3oBaHMM MIACTH(HUKATOPOB 110 CPABHEHHUIO C
. Y -

OT® nwak; 6) OTP mmak npu nobdaske 0,3% I1b KOHTPOJIbHBIMH obGpasuamu BOSHHKAIOT c

JIrokc; B) To xe, mpu nobaske 1% JK; r) To xe, npu 6 o
no6aske 0,3% Glenium 150; x) To e, mpu pobaBke 00pa3oBaHUEM KPHCTaJlIOB II0YKOBH/IHOH u

1% Jlaxta KMJ[ PRO; e)to e, npu no6aske 0,3% YAIMHEHHOM (HOPM, PaBHOMEPHBIM PaCIONIOKEHUEM
Glenium 51. KpUCTAJUIOB, a TaKXC IOBBIIMICHUEM INIOTHOCTH
YIIAKOBKH THIPATUPYIOLIMXCS 3€peH Bsikymiero. Kpome Toro, 1o0aBka miacTupukaTopoB BO BpeMs
MIOMOJIA, BSKYILEro NPUBOJUT K PABHOMEPHON afcopOLUU MOBEPXHOCTHO-aKTUBHOTO BELIECTBA HA
ITOBCPXHOCTH 3€PCH MaTepHaia.
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YK 622.273.2
TOY KOH METAJUIYPI'USl COXACHUJA FO3AI'A KEJIAIUT'AH BYILJIUKJIAPHUA
TYJIAUPUIIIA NINJTATHITAIUT'AH TYJIFA3YBYU KOPUIIIMAJIAPHUHI'
KOMIIPECCHUOH XOCCAJIAPH

V.A. T'azmes, I11.T. Paxumosn

Towxenm apxumexmypa Kypuiuws uncmuniymu, raximov.12081979@mail.ru
(Kabyn kununou 27.11.2018 1.)

Maxonada nopmaanoyemenm, Muc Spumuii WAAKIAPU, Y4y8uaH Ky, OyulL moa JCUHCIAp acocuoazu
KyMAap 6a MapMmapuu Kauma uunaul YUKUHOUCU acocuod ONUHAOUSAH MYIEA3)68UU KOPUWMALAPHUHE
KOMNpECCUOHR XY CYCUAMIAPUHU AHUKTIAUL KEIMUPUICAH.

Tasnu cyznap: myneazyeuu xKopuwima, oegopmayus, Kupuwuul 0apaxcacu, oup VKU CUKUTUUL,
3)7pul§uu4, yemenm mouwiu, MyCcmaxKkamiuk, KOMnpeccuor xoccauiap.

B cmamuve npuG@@@Hbl onpe()eﬂeﬂuﬂ KOMNnpecCuOHHblX CBOUCME 3aKAA00YHbIX CMecel Ha OCHO8e
NOPMIAAHOYEMEHMA, ULIAKO8 MEOENA8UIbHO20 NPOUZBO00CHEA, 301A-YHOCA, NeCKA NYCMOU 20PHOU NOPOObL U
0mx0008 06pabomKu Mpamopa.

Knrouesvle cnoea. 3axnaoounas cmech, Oeopmayus, Cmenensb Ycaoku, OOHAOCHAS CHCAMUA,
HAnNpAsICernusl, l{eMeHn’lell:Z KaMeHrb,npO4YHOCNb, KOMNpecCuorHrnvle ceolicmeaa.

The article provides definitions of the compression properties of filling mixtures based on portland
cement, slag from copper-smelting production, fly ash, empty sand, and marble waste.

Key words: filling mixture, deformation, degree of shrinkage, uniaxial compression, stresses, cement
stone, strength, compressive properties.

Numnunr makcaam. PecriyOnukaMusia paHIriy METALTyprus UIiad YMKApHUIll COXaCUHUHT
pUBOKJIAHUIIK HaTwkacuga ONManuK TOF-KOH MeTaulyprus Ba HaBouil TOF-KOH MeTaylTyprus
KOMOMHATJIap¥ TOMOHMJIaH py/Ja KOHJIapuaaH (oiinanu KasuimManap Ka3ub oiuil Wuia calul opTud
6opmokaa. Hatmxkana TOF-KOH METaJUTyprus COXacuaa o3ara KejlaJaurad OYIUIMKIapHU TYIAUPHII
yU4yH TYAFa3yBud KopuiiMmanapra tamad omub Oopmokna. Ily cabGabmu  Tynra3zyBuu
KOpHILIMaJapHUHT KOMIPECCUOH XOCCAJIapUHU TAAKUK ATUII 3apyp XucoOnaHanu. Tynra3yBuu
KOpULIMaJapHUHI KOMIIPECCHOH XOccajapu, Oy TalllKu Kyd Tabcupuia Oup YKiInm €KU XaKMUH
CUKHJIMII HATHUXKACHUa f03ara KejlaJural KUpUIIUII Japaxacu 0ynu0, Hucouit aedopmarusi opKaiu
OaxoJiaHaau.

Kyiiniaran Basuda. TynrazyBuM KOPHUIIMAJAPDHUHI KOTHIN JKapa€HuJa YyJIapHUHT
KMPHUIINII XYCYCUATUHU aHUKJIALL.

MabiiyMKH, KOpUIIMa Ba O€TOHHHUHI KUPUIIMIIK Oy yiapjaa 3YpUKHUIIHU Ba EpUKIapHU
103ara KeJIMIIM OWJlaH TYIIYHTUPWIIAIM, HaTWXajla IOK KYTapulll KOOMJIUSATH Ba y30K MyjAJaTra
gypgamminra nacasau. ALE. leikun, 10.A. Hunennep, Ix.Kanoysen, 3.H. Iunocanu, C.B.
AnekcaHZOpoB Ba OOIIKaJapHUHT  WIMHN HIUIapUAa KUPHUIIUIIHUHT MEXaHU3MHU Ba (HU3UK
tabuatu ypranwiras [1, 2].

MyaMMOHUHI MYXMMJMIH. KOpHUIIMaHUHT KUPUIINIIY [IEMEHT TOIIMHUHT HaM XOJaTHUra
oornmukaup. KopHIIMaHWHT KUPHUIIHII MEXaHU3MU KyHuaaru cabadmapra OOFIMK: IEMEHT KOTHIIN
HaTWkacuaa 6opagurad KUMEBUN Ba (PU3MK-KUMEBMH >kapaéHiiapra; IEMEHT TOIIM FOBAKJapu Ba
Kanuisipyiapuia HAMJIMK MUKJOPUHUHT Y3rapuiiy cababiu Kanwisgsp 00CUMU KyYUHUHT Y3TapHIlu;
CYBHHM MYKOTHII OpPKaJIM LIEMEHT TOLIMHM TAIIKWJ ATYBYM Tell CTPYKTypa XaXMUHHUHI y3rapuIly;
ruapaT KoOuKJap/ia HAMJIMKHUHT OYFJIaHUIIN OPKaJld KPUCTAJUTAPHUHT SKUHJIAIIHIIN.

beron Ba KopulIMaHu Tai€pram BaKTHIa YHJAA IOKOpHJA Kypwiran Oapua QaxTopiap
MaBXyn Oynmaau, my cababmu Oy BakTAa MakCUMall KUPUIIUII JedopManuscu Ky3aTUiIalu.
Kumésuii, Gpu3nk-kuMEBUl Ba Kanujsip XoAMcanap HaTHXKacua KOTHII KapaéHUHUHT OOPUIIM Ba
CTPYKTypa KYyWIApUHUHT OLIMIIM 3PKUH JedopMalns KaTTaIUIUra KaM TabCUp KypcaTalau, BakT
Oyitnua neopMaMSIHUHT Y3rapyIll 3TPpYU YU3UFH CYHYBUM XapakTepra sra 0ymasu.

Hlnak xymumyanu O€TOH Ba KOPHUIIMAJApPHUHT KUPHUIIUII JedOpMalUsSCUHU aHUKJIAII
yctuaa B.JI. I'myxosckuii, B.B. Cronshukos, B.B. Kunn, B.A. ®omun, A.A. Tynaranos, Y.A.
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I'a3ueB TagKUKOT MuUIapuHU omd Oopumirad [3]. By TaiKMKOT MIUIapu HATHXKAacH IIYHU
KypcaTaguky, HEMEHT-IUIAKIN OOFfJOBYM acocuja TaépnaHraH OETOH Ba KOpUIIMalap KUYHK
KUpHIIUIITa 3ra O0ynaan, OyHaa OOFIOBYM TapKUOWIa IUTAK KaHYa Kyn Oyica, KHPUIIHUII [IyHYa
Kam Oyaau.

MyaMMOHU XaJI 3THII YCYJUIApH. bup VKN CUKUIHII TapouTHa AeGopmarius -£1 aCoCuit
3YpuKuII-O1 KyWujaaru KOHyHUAT OpKaJld aHUKJIaHAIu:

&=0,/E (1)
by epna, E — tynrazyBun KOpMIIMAaHUHT KaHUIIKOKIUMK Moayiu, MITa.
bu3HUHT XonatuMusna, CyHbUI MaccHBAA
MaTepual XaxMmuil cuKwiran Oyiamu (1-pacwm).
Cx=RyH+g#  3ypuxum—nedopmamus X0JIaTH MJIaCTHK-
A KalMIIKOKIMK MyBO3aHAaT JeopMarus Ha3apuscu
V. ey _\ X TeHramacu owiian udoganaHaim.
” 0,=0,=0,"A=04-A+p;-2-1

0,=0ntp;1 ()

Koopaunatu yKiapu nyHanmvmumaa:

@

_|I
—
~

5= (0, (o, +0)) ®3)

P 6, =2 (0,~ o, +0)

1
& = E(Gz —,U(UX +Gy))

|1

§ x

1-pacm. XaXxMUR-3¥pUKUII XOJaTUIATH dJIEMEHTap
XaXMJIM CYHBUU MAacCUB CXEMacH.

2N NN

by epna, ox, 0y, 0:— X,y,Z — YKJI1apura Moc KellyBuH 3ypUKUIILIap;
001— CYHBbHI MAaCCUBHUHT IOKOPY KUCMUJAru BEPTHUKAJI 3YPUKUILI;
p3—TYIFa3UILI 3UYIINTH,

A-TYIFa3UIIHUHT EHOOII YOKHUJIAH CYTUIMII KO (UILIMEHTH;

E, y-xaiinmkoknuk Mmonynu Ba Ilyaccon koadduumentu.
TynrazyBun  MaTepualJapHUHT  KOMIIPECCHOH  XYCYCHSATIapd  HUCOMH  CHKMJIHMIN
- KOA(DPUIIMEHTH KAaTTaJMTH OpKaJu OaxoJiaHaIu

{ L O 7 }
] SRR . .
f_l NI S Ry ]]1 Ba Kyluaard popma OuiiaH aHUKJIaHATH
7 AT N NN p
fu—' S ISR IN NN h, —
:"ﬁ'—v—‘“,l"/E N LL‘ ; N F:\. b B Ey = Oh—hllooo/o (4)
L4 . ’ o e 0
a e
k”# L e By epna, € -6epuiran I0KIaHMII-S 12 HACOMI
2 ST el S CUKWJINII KO3 PHUIMEHTH;
q TP 1 £ ho, h1— rokanryHua Ba FOKJIaHTaHIaH
an ‘-:;Q\»Q}'E\*\;cw. e CYHT HaMyHa OaJaH JIUTH.
Y T = N NN i 3 KMHH ~ CHUKWIMII — HIApOUTUAATH
T S ';\\\:‘3&%& R o R K POHTHI
B Y P R s SRR AR DT & TYNFa3yBUd  MATEPUATHUHT  KOMIIPECCHOH
2-pacM. T¥IIFa3yB4M KOPHUIIMAHUHT KOMIIPECCHUOH XYCYCHATIIADH ~ MAaxcyc — yClyOWsT — OpKaju
XyCyCHsTIapPHHA AaHUKIIALI YUyH HUUIATHIaAUraH Maxcye  aHukiaHanu [4]. TynrazyBun MarepuaIHUHT
wamap: 1 - myancon; 2 - marpuua. CUKWJIUIIHN XoJiaTy, KOopHIIMagaru

TYIAMPYBUYMHUHT TPAHYJIOMETPUK TAapKUOMra, YHU >KOMIAIITHPHUII 3UWINTUTA, MaTepUATHUHT
HamiMrura, OOFJIOBUM Typu Ba capdura, KOTHII BaKTUIa, IOKOPU TOHAIOPIN MaTepUATHHUHT (TOF
KMHCH) MaBXYJJIMTUTa Ba OOIIKanapra OOFIIUK.
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TynrazyBun MAaTepUAITHUHT
CUKMJIMII  XOJaTH  HaMyHaJapAaru
é¢ubom  nedopManuSTHUHT

pacm).

o

3-pacm. KoTran Ba Typiu MycTaxKkaMIIMKKa 3ra OYJraH TYJIFa3yBud
3ypukuin  gedopmanus  (G-g)
muarpammacu. 1, 2, 3, 4 — HaMyHaTapHHUHT OUp YKIIN CHUKITUIIN: 2,5;

KOpHIIMa HaMyHajmap y4yH

248 Mila

20 wmMm. CuHOB
TYIFa3yBUd  KOpHILIMA
TapoKKa KyHuiaaau Ba
HOpMallb LIapOUTAA
[Tapaytens  paBumga
CUKWIMIITA  CHHAI

' IIAKIMIAard  KOJUILIApra

HAMyHajJapu KyWHJIagu.
MaTEepUATHUHT CUKWIUII XKapaCHUaa,
VHUHT y4Ta XOJaTHHH aHUKIaauk (3-

MaBXKY/[
AMaciIUru OWjaH aHWKJIaHaaW. ByHUHT
VUyH KaJIHH JIEBOPIU Ba JHAMETPUHUHT
Oamanpmurura Hucbatu 2:1 Oynran
Maxcyc UWIMHApP wunuatuiaa (2-

KyOuk TapoKHMHT TOMOHJIapU
Vayamu 10 cM, HTWJIMHAPUK TAPOKHUHT
Oamanmmrun 10 cM, WYKH JTUAMETPH
112 MM, TApOKHUHT I€BOPHU KAJTUHIIUTH

MUJINHAPUK

CyTKa
CakJIaHa/Iu.

Ha30par
Tapoknaru

3,0; 3,5 u 4 MIlara mMoc 6YIran MycTaXKaMJIHK 4erapacy. pacm).
1-xanBsai
TyarazyB4u KOpHIIMAJApPHUHT Aedopmanusicu
o Tynrazysun nepopmanusicu, € %
—_— Hazopat HamyHnaiapu CHUHOB HaMyHaJlapyu: UEMEHT + MHUC SPUTHUII
O,. LIEMEHT + KyM CaHOATH IIJAKU +MapMapHH KalTa UIIIaml
YUKWHOUCH
1 1,3 0,9
2 2,7 19
3 4,0 2,4
4 53 3,2
5 6,7 4,5
6 8,2 51
l-xamBanma kenTMpwIran = 80
TaIKUKOT HaTiKamapu acocupa 35 /0 14
WyHAAl XyJocara KeJIWHIUKH, % 60 “:35 5 10
o / O ,,. HuCOaT opTHIIM OWIaH %’“g 20 E g § \ A
KOMIIPECCUOH CUKHWIINII KaMasi/Ix. g 5 40 & z 6 // P
HWamuii  HaTmkanap Ba = 30 g % 4 /
VJAPHHUHT TAXJIMJIH. E"«“ 20 % = 2 ///\\\/
KalukokInk nedopmariusi- ; 10 i é 0 // v —
CUHUHT OupHHUYH-00TaCTH 0o ;’/
KOOpJMHATA oommgan I-1 / / 3 60 20
YU3MKraya JaBOM STaj, 2 Kotaétran T¥nFasyBuMHMHT MM, CYTEA
Ky TaHH OJ‘IE/IHFaHJIaH E:yHl“ 4-pacm. Kotaérran TynrazyBun KOPUIIMAHUHT EMIMTa OOFIINK
HaMyHaJ1ap yrHaMu TYJTAK Xoia yHuHT Mycraxkamunry (1) Ba kupummmn (2).

TUKJIAHUIIN 103 Oepaan. WKkkuH4M
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00J1acT-TIACTUKIINK-KAUUIIKOKIUK aedopmanmsicu xucobnanaau. YuuHuu odnact - |I-1I ynzukna
MYCTaxXKaMJIUK OOFJIaHMAJAPUHUHT TYJIMK Hypalld Ba TapoKAa MaTepuajl FOBAKIAPUHUHT
3UYIAIIAIIN cOnup Oymanu.

Hypaérran marepuan Oapya kynaiu® OopaéTraH KywIAaHHWIUIAPHU y3WUra KaOyJl KUJIHIIHU
naBoMm atrupaau. FOkmanum srpu ymsurupard C HyKTaJla FOKHUHT JaBOMIIU OpTHO OopuImaa
HUCOMH Je(hOPMAITUSAHUHT XKY/1a KaM YCHIITN Ky3aTHIIIH.

Xyaoca. Koraérran Ttynra3yBuM KOpPHUIIMAHMHI €EIIMIa YHUHT MYCTaxKaMJIUTM Ba
KUPHUIIUIIUHUHT (4-pacM) OOFIIMKINTH yCTHAA OO OOpMIITaH TaAKUKOT WIJIApU acOCHIa IIyHIai
Xyjnocara  KeIUHAW: KOTHUIHMHI 60 cyTkacuaa Kupumuim jaedopManuscud CcTaduUIaliy,
MYCTaXKaMJIMK XyCYCHATIIapH 3Ca BaKT OyinYa CEKUHIMK OMJIaH OPTHUII TeHACHIMACH Ky3aTHUIIIH.
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YK 621.34
OIIEHKA DHEPTETUYECKOMN Y®®EKTUBHOCTH YACTOTHO-
PEI'YJIMPYEMOI'O JIEKTPOIIPUBOJA CKBA’KUHHBIX HACOCHBIX
YCTAHOBOK

0.X. Nmnazapos, C.M. XymineB

Hayuno-mexnuuecxuii yenmp AO « Y36exanepeoy
(llonyuena 10.11.2018 2.)

Ywby maxonaoa xyoyx nacoc xypyimanapu yuyH 9KCHIYAMAYUs XAPANCAMAAPUHU KAMAUMUPULL
UMKOHUSIMAAPYU YP2aHUO YUKUI2AH. DHep2emuK meKuupyeiap 6a uHcmpymenman yaiosnap acocuoa JSI[B
10-255-30 pycymnu xyOyx HacocumuHe 3Hepeusi Kypcamxuuiapu maoxux xununean. Matlab/Simulink
dacmypu acocuda KyoyK HACOC YCKYHACUHUHE MoOeau uunab yuxuiou. Moodemrawmupuut acocuod, KyoyK
HACOCUMUHE DHe AXWU KYPCAMKUYAApU YaCmomany poCMIaHaouzsan d1eKmp 10pumma  OpKaiu
MALMUHIAHAOU.

Tasanu cyznap: KyoyK HACOCU, SHepeus Camapaldopiucu, Yacmomaiu pOCMAAHAOULAH NeKmp

ropumma.
B cmamve npedcmasnena 603MONMCHOCb CHUNCEHUS IKCHAYAMAYUOHHBIX 3AMPAM  CKEANCUHHBIX
HacocHblx  ycmaHo8ok.  lIpeocmagneHvl — pesyibmamsl — IHepPIeMUHECK020 — 00CHe008aHUA U

UHCMPYMEHMANbHbLE 3amMepbl cKeadicunno2o Hacoca LB 10-255-30. Ha 6asze npozpammnozo obecneyeHus
Matlab/Simulink  cozdana modenv  uacmo-pezyrupyemviii  IAEKMPONPUBOD  CKEANCUHHOU  HACOCHOU
yemanogku. Ilo pesyibmamam umMumayuoHHO20 MOOeIUpo8aHusl, Haubosee yduiel 3IHepeemuyecKou
xapakmepucmukoﬁ obnaoaem cucmema  npu UacmomHom  pecyaupoeaHuu npouseodumeﬂbﬂocmu
CKBAJMNCUHHO20 HAcCOocCA.

Knrouegnvie cioea: CKBANCUHHDLU Hacoc, JHepeemuvecKas Sd)(ﬁek’muGHOCMb, YacmomHo-
pezyaupyemplil 21eKmponpuUeoo.

The article presents the possibility of reducing the operating costs of downhole pumping units. The
results of the energy survey and instrumental measurements of the ETsV (2]B) 10-255-30 borehole pump
are presented. On the basis of Matlab / Simulink, a model of an often-controlled electric drive of a well
pumping unit was created. According to the results of simulation, the system has the best energy
performance in the case of frequency control of the well pump performance.

Keywords: borehole pump, energy efficiency, variable frequency drive.

B V30ekucrane 3HaUUTENBbHYIO J0JII0 arperaToB, CHA0KEHHBIX 3JIEKTPOIPUBOIOM, COCTABIISIOT
LEHTPOOE)KHBIE MAIIMHBI — HAaCOCHl U BEHTHJISITOPHI, KOTOPHIE €XKETOJHO PacXxoaylT OKojo 9,5
MIpA KBT'u aiekTposHepruu, T.e. mpumepHo 17% Bceill aneKTposHepruu, BbIpabaThIBaeMOMN
sHEeprocucTeMou crpassl [1]. I3 HUX Ha 3JIEKTPONPUBOJL CKBa)KUHHBIX HACOCOB PACXOYETCS OKOJIO
380 muH. kBT'u snmekrposHepruu. B OodbIIMHCTBE ClydyaeB BBICOKHE PAcXObl OOBSICHSIOTCS
HU3KUM  skcrutyataiioHHbIM — KITJI w  HemoctaTtouHo  3((eKTHBHBIM  peryaHpOBaHUEM
TEXHOJIOTUYECKOI0 MpoLecca.

B cootBercTBHE C 3TUM, OBUIM MPOBEIEHO OOCIENIOBaHME M HHCTPYMEHTAJbHBIE 3aMephbl
ckBakuHHOrO Hacoca OJOI[B 10-255-30. HrToroBele [MaHHBIE WHCTPYMECHTAIBHBIX 3aMEpPOB
NpUBECHBI B Tabnume 1.

Ilo pesynpTaram o0OCI€IOBAaHUS, BBIABICHO, 4YTO PErYJIMPOBAHUE MPOU3BOIUTEIHLHOCTH
HACOCHBIX YCTAaHOBOK OCYIIECTBIISIETCS PETYIUPOBAHHEM YTja OTKPBITHS- 3aKpBITHS 3aTBOpPA
(xmanan, 3axBWXkKa). [Ipu 3TOM, HMCHOIB3YeTCS 3aTBOP, PErYIUPYIOUIMH THAPOJIUHAMUYECKOE
CONPOTHBIIEHHE CHCTEMbI Ha BBIXOJIE HACOCA.

HacocHyto ycTaHOBKY, Kak OOBEKT yIpaBIeHHsI, MOKHO YIPOILIEHHO MPEICTaBUTh B BUE IBYX
B3aMMOCBSI3aHHBIX 3JIEMEHTOB - HACOCHOTO arperara W 3KBHUBaJIEHTHOro TpyoOompoBoaa (puc. 1),
IpU 3TOM MHMHUMAJIBHOE YHCJIO MapaMeTpoOB, OIMHUCHIBAIOLIMX COCTOSHUE OOBEKTa YIpPaBICHHMS,
BKIIIOYaeT B ce0sd TpH  PEryIMpPOBaHWU  TMPOU3BOAWUTEIFHOCTH  HACOCHOTO  arperara
JPOCCENNPOBAHUEM: XapaKTepUCTHKH TpyOomposoaa (3, 4) u xapakrtepuctuka arperara (1); npu
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pEeryJaupoBaHUM MPOU3BOAUTEIIBHOCTH HACOCHBIX arperatoB pPEryJIHPYEMbBIM 3JIEKTPOIPUBOIOM
W3MEHEHHEM CKOpPOCTHM BpalleHHs arperatoB: XapakTepuctuka TpyOompoBona (3) wu
xapakTepucTuku arperara (1, 2) [2, 3].

Taomauna 1
dakTuueckue JaHHbIe
Ne AxtuBHas | PeaktuBHas | IlomHas [Ipousso-
Bpems Tox, A | Cose MOIIIHOCTb | MOIIHOCTb, | MOLIHOCTH | JUTEIHHOCTD
leper Py, xBT. Qp, kBap S, kBA. Q, My

1 7:00| 64,6 0,66 27,9 31,2 41,9 209,8

2 8:00| 64,6 0,67 27,8 30 40,9 211,7

3 9:00| 64,6 0,67 27,9 30,6 41,4 2121

4| 10:00| 64,6 0,67 28,5 31,2 42,3 212

5| 11:00| 64,6 0,67 27,9 30,6 41,4 209,8

6| 12:00| 64,6 0,67 27,9 30,6 414 211,7

7| 13:.00| 64,6 0,67 28,5 31,2 42,3 212,1

8| 14:00| 64,6 0,66 27,9 31,2 41,9 212

9| 15:00| 64,6 0,67 27,8 30 40,9 212
10| 16:00| 64,6 0,67 28,5 31,2 42,3 209,8
11| 17:00| 65,6 0,68 29,33 29,9 41,9 211,6
12| 18:00 | 65,7 0,69 29,96 27,8 40,9 215,2
13| 19:00| 65,8 0,67 29,06 29,5 41,4 210,4
14| 20:00| 654 0,66 28,23 31,4 42,3 209,3
15| 21:00 66 0,65 28,20 30,3 414 200,6
16 | 22:00| 66,1 0,64 28,03 30,5 41,4 180,9
17| 23:00| 65,5 0,6 26,24 33,1 42,3 175,8
18| 24:00| 64,9 0,55 23,96 34,3 41,9 160,2
19 1:00| 63,1 0,52 22,14 34,4 40,9 130,4
20 2:00 63 0,53 22,47 35,8 42,3 120,6
21 3:00 62 0,51 21,22 36,4 42,1 100,32
22 4:00| 61,8 0,58 23,87 35,9 43,1 110,1
23 5:00 60 0,59 23,82 33,4 41 128,7
24 6:00 | 62,3 0,65 26,97 31,4 414 180,6

Kak u3BecTHO, MPHUKPHIBAst WM OTKPHIBAs 3aTBOP, U3MEHSIOT KPYTU3HY XapakTepucTuku Q-H
TpybonpoBoaa (puc. 2), KOTopas 3aBUCHT OT €ro I'MJpaBINYecKOro cornpoTusieHus. [Ipukpsias
3aTBOP, YBEIMUMUBAIOT KPYTHU3HY XapaKTEpUCTUKU TpyOOmpoBoa, IpH 3TOM paboyasi ToUuKa Hacoca
A1 mepemeniaercs B mojoxkeHue A2. B aTom cinyyae nojaua ymenblaercs 10 3HaueHus Q2 Hamop,
pa3sBUBaEMbIIl HACOCOM, BO3pacTaeT 10 3HadeHus Hp, a Hamop Ha TpyOOIpPOBOJE 3a 3aTBOPOM
CHIDKaeTcs 10 3HaueHus f 2 . CHIKeHue Hamopa 3a 3aTBOPOM IPOMCXOJHUT 3a CUET NOTEPh HAIopa
AH B 3arBOope. YBenuuuBas CTENeHb OTKPBITUS 3aTBOPA, YMEHBIIAIOT KPYTHU3HY XapaKTEPUCTUKU
TpybonpoBoza. Kak u cienoBano 0xuaaTh, mojada yBeIMuuBaeTCs, Harop, pa3BUBaeMbIii HACOCOM,
YMEHBIIAETCs, @ HAlop B TPYOOIIPOBOJIE 3a 3aTBOPOM BO3pacTaeT. DTOT CcHOco0 peryanpoBaHus,
Ha3bIBAEMBIA JJPOCCEIMPOBAHUEM, CUHMTaeTCs Malod((EeKTUBHBIM, TaK Kak Ha IPEOJOJICHHUE
JIOTIOJTHUTEIBHOTO THUPABINYECKOTO COMPOTUBIEHUS B 3aTBOpE TPEOYIOTCS JOMOIHUTEIbHBIE
3aTpaTsl S3Heprud [3].

OTO HPUBOIUT K U3JIUILIHEMY MOTPEOJECHUIO 3JEKTPOIHEPTHH, T.K. B 3TOM CIyyae Hacoc
CO3/1al0T IIPOTOK, KOTOPBIM IIOTOM HCKYCCTBEHHO YMEHbIIAeTcs KianaHoM. K Tomy ke, y kaxzaoro
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HAcoca eCTh ONTHMANBHBIA PEXHM paOOThI, U YBEIMUYEHUE COMPOTUBIEHUS BHIXOJHOMY IMOTOKY
MoxeT npuBectH K cHkeHnto KIIJ Hacoca (yBenudeHHIO TOTPEOICHUS SHEPTHUU) U CHUKCHUIO
€ro HaJIC)KHOCTH.

MupoBoii onbIT nocneauux 20-25 et noka3biBaer, HJ
9TO HapSAIy C MHOXKECTBOM ITyTEH YHEProcOEpeKeHus: B
HAaCOCHBIX YCTAaHOBKaX, OJAHUM u3 3(OPEKTUBHBIX
pelIeHul SBIISIETCS] COKpAIllEHUE MOTEePh MOIIHOCTH 3a
CYET WCKJIIOUEHHUS JIPOCCEIMPOBAHUSA, KOTOPOE HE
TOJILKO 3KOHOMHT JJIEKTPOIHEPTHIO, HO U 00eCTIeunBaeT
MHOTHE BaXXHbI€ TEXHOJOTHYECKHE BO3MOKHOCTH.
bonee 9SKOHOMHYHBIM  CIOCOOOM  peryaUpOBaHUS
SIBIISICTCS M3MEHCHHME YaCTOThI BpallleHUs: HacocoB [4-7].

CornacHo pucCyHKY 1, Mpu HM3MEHEHHUU YaCTOTHI I
BpaIieHus Hacoca HU3MEHSETCS MTOJIOXKEHUE Q Q Q
xapaktepuctukn Q-H Hacoca. YMeHbInas 4YacTOTy Puc. 1. PerymmpoBamme pexuma pabOTEI
BpallleHHs, TepeMeIaloT XapakTepucTuky Q-H BHHM3, LeHTpoOexHOro Hacoca: 1 — xapakTepucTHKa
napaiensHo camoil cebe. IIpu sTom pabodas Touka, QH HAcoca mpu  HOMMHANBHOI wacToTe

BpallleHus; 2 — TO JK€ INpH YMEHBIICHHOU

MepeMenasch 10  XapaKTepUCTHKE TpyOompoBoja wacToTe Bpamemus; 3 — XapaKTEpHCTHKA
3aHHMAeT IIOJIOKCHHE A2, CIENOBATENBHO, IOJAYA  1pyGompoBosa MpH MOTHOM OTKDBITHH 3aTBODA;
YMEHBIIACTCA TaK K€, KaK M HANOp B CETH M HANOP, 4 — T0 K€ MPH YMEHBIICHUU CTENIEHH OTKPBITUS
pa3BUBAaEMbI HACOCOM. 3arBopa; Hi — Hamop, COOTBETCTBYIOIUI

VYBe/IMYeHWE 4YacTOThl BpalleHHWs yBenuuyuBaer MOAA1C Qu; Her — cratiieckas cocTapisromas
rnmojady W Hamop Hacoca, a TakKe Harop B CETU. IJTOT Haropa.
crocod perynupoBaHus Oojnee OKOHOMHUYEH, HO TpeOdyeT MPUMEHEHHs CIHEIHAIbHOTO
PEeryaupyeMoro 3J1eKTPOIpPUBO/IA.

Ha ceromnsmHuii neHb, HE BBI3BIBAET COMHEHUH, 4YTO Oojee Iy4llHe SHEPreTHYeCKHe
MOKa3aTesIH JacT BHEAPCHUE YaCTOTHO-PETYIMPYEMOro deKTporpuBosa [4,7].
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Puc. 2. CtpyKkTypHast cxeMa 4aCTOTHO-PETrYJIMPYEMOro 3JIeKTPONPHBOIa HACOCHON YCTaHOBKH.

YacroTHOE  perymupoBaHHWE  CO3/1aeT  BO3MOXKHOCTh  YIPAaBIEGHUS  CKOPOCTBIO
AJIEKTPOJBUTATEINSI B COOTBETCTBHHM C XapaKTEPOM HArpy3kh. JTO B CBOKO O4YEpEIb ITO3BOJISIET
n30eratb CIOXKHBIX  TEPEXOAHBIX TPOIECCOB B DJIEKTPHUYECKHX CETAX, obecreuuBas paboTy
o0opyoBaHus B HaM00JIEe SKOHOMUYHOM PEKUME.

Ha pucynke 2 mpuBeneHa CTPYKTypHas CXeéMa YacTOTHO-PETYIHPYEMOTO 3JIEKTPONPHUBOIA
HACOCHOM YCTaHOBKH.

Ha pucynke 3 mnpuBeneHbl pe3ynbTaThl MOJCIUPOBAHHS PEXKUMOB pabOThl HACOCHOU
YCTaHOBKH C YaCTOTHO-PETYJINPYEMBIM 3JIEKTPOIIPUBOJIOM, a TaKke 0e3 peryJInpoBaHHUsL.

Kak BUIHO W3 pUCYHKOB, MPHU PETYTUPOBAHHWE CKOPOCTH BpAIEHUS CKBAKWHHOW HACOCHOU
YCTaHOBKH, 00€CITEYMBAIOTCS JIYUITUE KaK YHEPIeTHUYCSCKHUE TaK U TEXHOJIOTHYSCKUE TIOKA3aTelIH.
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Puc. 3. Pexxum paboThI CKBaXKMHHOW HACOCHOH YCTaHOBKH ITPH YaCTOTHOM PETYITHMPOBAHUH CKOPOCTDH BPAILICHHUS
(-----) u 0e3 peryaupoBaHus CKOPOCTH BpAaICHHS ( ):
a) 3aBHUCHMOCTh TPOM3BOAUTEIHLHOCTH OT BpeMeHH; 0) 3aBHCHUMOCTh MOIIHOCTH OT BPEMEHH; B) 3aBUCHUMOCTD
CKOPOCTH BpPAIIEHUS OT BPEMEHH.
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[Ipu perynupoBaHUU TPOU3BOIUTEIHLHOCTH HACOCA MPU HEM3MEHHOM JIaBJIICHUH B IOJAIOILIEM
TpyOonpoBoje (Ipu BBIACPKHUBAHUU TUAPABIMKHM) HEOOXOJMMO HCIIOIb30BaTh CIEAYIOILYIO
topmyy [3,8]:

Q/Quow =N/ My orkyaa N=Q/Q,,, N,

rae Q — gakTrueckas (He0OX0MMas) IPON3BOAUTENBHOCTS HACOCA, M/d;

Qvion — HOMHHAIIbHAS TPOU3BOMTEIBLHOCT HACOCA P 33JaHHOM JABIEHUH, M>/4;

Niuox — HOMUHAJIbHASI CKOPOCTh BpAILlEHHsI 3IEKTPOJBUTaTENsA, 00/MUH.

N — HeoOxoauMast CKOpOCTb BPAILICHHS JIEKTPOBUraTeNsl, 00/MHH.

OmpeneneHne MOIIHOCTH Ha Baly Hacoca IpU paboTe ¢ (HaKTHIECKOH (HEOOXOIUMO)
MIPOU3BOIUTENEHOCTHIO!

3/A3 3/r3
N/NHOM =N /nHOM ' N = NHOM n /nHOM '
re N0y — HOMHMHAJIbHASI MOIIIHOCTh Ha Bajly Hacoca, KBT.

[Io oOmen3BecTHOW METOJUMKE OLEHUM HKOHOMHMUYECKYIO A(PQPEKTUBHOCTh BHEIPEHUS
YaCTOTHO-PETYIUPYEMOTO IEKTPOIIPUBOA I CKBAYKMHHBIX HACOCHBIX YCTAHOBOK.

I'omoBoii pacxon anexkTposHepruu (kBT-4) mpu paboTe Hacoca ¢ HOMHUHAJIBHOW CKOPOCTBIO
OTIPEJIEIISCTCS COTIACHO

WH = NHO«'W 'T.ku’
rae 7 — KOJIMYeCcTBO 4acoB paboThl, 4; K, — KO3 (HHLIUEHT UCTIONb30BAHUSL.

l'omoBoii pacxonm osnekrposHepruu (kBT-4) mnpm pabore Hacoca C  peryaupyeMbIM

JIEKTPOIIPUBOOM OIPEAEIUM 110 (popmyie
W=N-T-k,
rae T — KoJIM4ecTBO 4acoB padoThl, 4; K, — K03 HUIIMEHT UCTI0NIb30BaHUS.

I'omoBast 5KOHOMUS EKTPOIHEPIHHU NPU pabOTe HACOCA C PEryJIUPYEMBbIM 3JIEKTPOIPUBOIOM,

110 CPAaBHEHUIO C HACOCOM C OOBIYHBIM AJIEKTPOIIPUBOAOM:
AW =W, —-W.

OmnpeneneHne yKpyInHEHHBIX KalIUTATIOBIIOKEHUH B PEryIMPYEMBbIi 3JIEKTPOIPUBO/L:

CTouMOCTh BBIOPAHHOTO PETYIHUPYEMOTO IeKTPorpruBoAa Cpon COTIACHO JOTOBOPHON IICHBI
bupmBbL;

Croumocts 3nekTporexHuyeckux ycrpoicts u KUII cocrasnsier opuentrupoBouno 3-5 % ot
croumoctu POII.

CToMMOCTb CTPOUTENBHO-MOHTaXKHBIX paboT — 5-10% 0T crouMocTH 000py10BaHMUS;

CrouMoCTh MyCKO-HaNAaJOYHBIX padoT — 3-5% OT crouMocTH 000pYyOBaHUS.

Croumoctb 000pynoBaHus (ThIC. CyM)

C,, =Cp,,; +(0,03+0,05)-C,,,,.

KanuTanosnoxeHust B MEpONpUsATHE (THIC. CyM)

K,,,; =C,, +(0,05+01)-C,, +(0,03+0,05)-C,,.

OrnpezienieHre cpoka OKynaeMOCTH MEPOTIPUSATHS (JIET)

Cp,. = Kpan/(AW 'Caa)-

rne Kpon — KanuTanoBIOKEHUS] B MEPOIIPUSATHE, CYM;

AW — 5KOHOMHS JIEKTPOIHEPTUN OT BHEJIPEHHUS PErYIUPYEMOTO AIIEKTPOIPUBO/IA;

Cs5 — croumocth | kKBT-4 anekrposnepruu (cym).

B tabnuue 2 npuBeaeH pacueT 3KOHOMHUYECKON 3(h(hEeKTUBHOCTH OT BHEIPEHUS YAaCTOTHO-
PEryIpyeMOTO JIEKTPONIPHBO/IA IS CKBAXHHHBIX HACOCHBIX ycTaHOBOK DI[B-10-255-30
Takum 00pa3oM, BHEAPEHHE YACTOTHO-PErYIHPYEMOTO HIEKTPONPUBOJA CKBAKUHHON
HACOCHOW YCTaHOBKH ITO3BOJIUT CHU3UTH YICIBHBIA PACXOJl dJICKTPUIECKON IHEPTUN Ha OTKAUKy |
M® Bomel Ha 0,08 KBT' 4, a Takke CIOCOOCTBYET TOBHIIIEHHIO JYHEPreTHUECKHX IMOKa3aTesieil

(ko3 dumment momraocT U KI1/) cCKkBaKMHHON HACOCHOW YCTaHOBKH.
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Taoaumna 2

S1[B-10-120-55 FacnemLe
HomuHnanpHass mpou3BOAUTEIIBHOCTD, M/ 255
daxTHueckas IPOU3BOAUTENBHOCTh, M>/d 185
CxopocTh BpallleHue HOMHUHAJIbHOE, 00/MUH 3000
CKopocTh BpalieHne Heo0Xoumoe, 00/MUH 2177
MormHocTh Ha BaJly HOMHHaJIbHOE, KBT 32
MoiHOCTh Ha Baly HeoOXoaumoe, KBt 12,2
Koadduuuent ncnonpzoBanus 0,83
KonngecTBo yacoB pabOTHI B TOJ, 4 8760
["'opoBoii pacxon 39 npu paboTe ¢ HOMUHAIBHOM CKOPOCThIO, KBT U 235099,2
I"omoBoii pacxoa O3 mpu paboTe ¢ HEOOXOIUMOI CKOPOCTHIO, KBT4 89778,5
["omoBast SKOHOMUS IEKTPOIHEPTUH, KBT4 145320,7
CroumocTts 1 kB1-u 35ekTposHeprun 250
CTOMMOCTh COKOHOMJICHHOM AJIEKTPOIHEPTUH, CYM 36330180,9
Croumocts perymupyemoro II1 (ITH) 25400000
CTOMMOCTB CTPOHUTEIBHO-MOHTAXHBIX padoT (7%), cym 1778000
CroumocTh mycKo-HaNa0uHbIX padoT (5%), cym 1270000
KanuranoBnoskeHus B MEPONPUSITHS, CyM 28 448 000
CpoOK OKyIaeMOCTH, MECSIICB 9
Cy1ecTByrolias yieinbHas HOpMa pacxojia AIeKTPHUUECKOM YHEPTUU 0.14
Ha otkauky 1 M®Bozbl, KBT - u/M° '
VienbHas HOpMa Pacxo/a 3IeKTPHIECKOil YJHEPIUM Ha OTKAUKy 1 M°
BOJIBI TIPY BHEJIPEHUN YaCTOTHO-PETYTUPYEMOT0 JICKTPOIIPHUBO/IA, 0,06
kBT - ua/m?
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YCTPOWCTBO ISl IMCTAHIIMOHHOT'O KOHTPOJIS1 BJIAKHOCTH
XJIOTIKA-CBIPIIA

M.M. MYXI/ITI[I/IHOBl, I'.0. KyJu[aIJJOB1 , 0.X. KynzLamOB2 , 3.10. MamacoquKoBa®
! Hayuno-Texnuuecxoe Obuecmso Paouosnexmponuxu u ceszu PY3. Golibjon.kuldashov@mail.ru.

*Tawkenmexuii ynusepcumem ungopmayuonnwix mexnonoauii Pepeancxuii punuan
(llonyuena 18.12.2018 2.)

Maxonada naxma xom auiécu HaAMAUSUHU MACOMAOAH HA30pAmM KULy8uU KYPUIMa KeImupuiea.
Tlaxma xom awécu sa CYBHUHZ IOmMUlunL cnekmpiapu Kﬂpcamuﬂean.
Ilaxma xom awécu HamaucuHu Macoqba()aH Hazopam KULye4u OnmodJIeEKMpPOH YCYl1 mamemamukx
Mmooenu ApamujieaH.
Tlaxma xom awécu Hamaueunu Macoqba()an Hasopam Kuilyedu Kypuima onox cxemacu KeamupujieaHx.
Tasanu cﬁmap.‘ ONMOoJ3J1IeKMpPOHRUKA, 1Iomuluid Cnekmpu, Hamjiuk )7]111612141{, naxma Hamaucu, Macoqba()an
Hazopam, omuauu, Hyp ouooaapu, gpomoouooiap, UK ouanazon.
B cmamve npueodumcg ycmpozicmgo oA ()ucmaﬂuuonnozo KOHmMPpPOJisl 6]1a3CHOCMU XJ10NKa-covlpyd.
Tlokazanwvl CNneKmpbl nO2JIOULeHUs 8000l U XJIONKA — coblpya.
Pa3pa60mana mamemamuyeckasi Mo0eib ONMOINEKNMPOHRO2O Mmemooa O0ns ()ucmaHuMOHHozo
KOHMPOJIAl 81AHCHOCMU XTIONKA-CblPpYQA.
Ilpugedena 610k cxema ycmpoucmea 0iist OUCTIAHYUOHHO20 KOHMPOJISL 8IANCHOCIU XJIONKA-CHIPYA.
Knrwoueevie cnosa: ONMOJIJIEKMPOHRUKA, CNEKmpbl NOSNOWEHUA, 6]1A20MeEPDbL, 6AINCHOCHb XJ10NKA,
OUCTHAHYUOHHBIL KOHIMPOJIb, NO2LOUWEHUE, C8emOOUoobl, pomoouoonap, UK ouanasom.
The article provides a device for remote control of raw cotton moisture. The absorption spectra of
water and raw cotton are shown.
A mathematical model of the optoelectronic method for remote control of raw cotton moisture has
been developed.
The block diagram of the device for remote control of raw cotton moisture is given.
Keywords: optoelectronics, absorption spectra, moisture meters, cotton moisture, remote control,
absorption, LEDs, photodilator, IR range.

BBenenue

OaHuM U3 BOXHEWIIUX MapaMeTpOB MHOTHX TEXHOJOTHUYECKHH MPOIECCOB, MO KOTOPOMY

OTpEAENSAIOT  KAueCTBO  TOTOBOM  MPOAYKLMH,  SBISETCS ~ BIAXHOCTh.  pabOTHI 1O
COBEPIIICEHCTBOBAHUIO U Pa3pabOTKE HOBBIX MPUOOPOB JIJIsi HU3MEPEHUS BIAKHOCTH BEAYTCS y HAC B
CTpaHe M 3apyOeHOM. IIUPOKUN (POHT HCCIEeNOBaHWI B 00JacTU WU3MEPEHHS BIAXHOCTU
CTUMYJMPYETCA TMPAKTHUYECKUMH 3alpOCaMH HApOJHOTO XO34MCTBa Ha JKCIPECCHBIE U
BBICOKOUYBCTBUTEJIBHBIE METO/IBI U CPEJICTBA BIArOMETPHUU.
BJ'[a)KHOCTI) BCHICCTB SBJISICTCA OJIHUM W3 OHpeHGHHIOHII/IX HOKaSaTGHCﬁ KadyecCcTBa, TaK Kak
CTOMMOCTh ~ TEXHOJOTMYECKHe U  (U3NYECKHE CBOMCTBA  BEIIECTBA W  MaTepHAalOB,
MIPOU3BOIUTEIHHOCTh OOOPYIOBAHHS CHOCOOHOCTh K XPAaHEHHUIO OOJBINOW CTEMEHU 3aBUCUT OT
BIIQXKHOCTH ChIpbs U nonydadpukaros [1]. [IpucyTrcTBre BOIbI BellecTBaX W MaTepuaiax Jaxke B
HC3HAYUTCIIBHBIX KOJINYCCTBAX CHUJIBHO BJIIHWACT HaA HUX (1)I/ISI/IKO-XI/IMI/I‘~ICCKI/I€ BJIGKTpI/I‘IeCKI/Ie
CBOMCTBA. DTO CBSI3aHO C OCOOBIMU CBOWMCTBAMHU BOJIbI, 00JAAArONIEeH BBICOKOH AMAIEKTPHUECKOMN
MMPOHUIIAEMOCTHIO 3HAYUTEIBHON JJIEKTPOIPOBOHOCTBIO M CIIOCOOHOCTHIO HM30MPATEIIBHOTO
MOIJIOLIEHUS AJIEKTPOMATHUTHOTO M ONTUYECKOTO U3JIYYEHUS.

CyHIeCTByIOT HpSIMI)Ie U KOCBCHHBIC METOIbI KOHTpOJ’ISI BJIAXKHOCTH. HpﬂMLIe METOABI
onpenenaeHus: BIaXHOCTH. [IpsiMble METOIbI ONpeAesieHHs] BIKHOCTU (TEPMOTpaBUMETPUUYECKUM
Meronq u wmeton Dumiepa) 001a7al0T JTOCTATOYHOM TOYHOCTBIO, HO TPYAHO TOIAIOTCS
ABTOMATH3AIMH U TPEeOYIOT JUIMTEIHLHOTO BpeMeHH N u3MepeHus. [Ipsimple MeToabsl B OCHOBHOM
I/ICHOJ’II)SYIOTCH JJISA Fpa)IYI/IpOBKI/I nu HOBepKI/I BJ'IaFOMePOB KOCBCHHOT' O I{@f/iCTBI/ISI.
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KocBeHHble METOJIbI OCHOBaHBI Ha TOM, YTO COJIEP>KaHUE BJIard B BEIIECTBE BJIMSIET HA €ro
¢u3nyecKkue CBOWCTBA: TEIJIOBBIC, ONTHUYECKHE, MEXaHWYECKUE, JJIEKTPOPU3NYECKUe U T.1.
(yHKIIMOHATBHAS CBS3b JTUX CBOWCTB C COJEPKAHUEM BIATH CIYXXUT OCHOBOHW IOCTPOCHUS
Pa3IMYHBIX TUIIOB BJIaroMepoB, paboTaroNIMX MO MPUHLHUITY KOCBEHHOTO ONPECIICHUS BIaKHOCTH
MarepuajioB u BemecTB. Haubosiee pacnpocTpaHEHHBIMHU SIBISIOTCS JUAJIBKOMETPUYECKUH,
koHnykTomeTpuueckuii, CBY, paauanmonHsie, TemioGU3NIECKU U ONTHYECKUA MeToasl [2,3].
Bce 3T MeTOabpl HMCTIONB3YIOTCS B PA3IMYHBIX OTPACISIX HAPOJHOrO XO3MCTBA MJisi KOHTPOJIA
BJIKHOCTH BEIIECTB.

OaHuM W3 MEpPCIEeKTUBHBIX HAIMpaBICHUN SIBISICTCS ONTHYECKas BJIaroMeTpusi, O YeM
CBUJCTEIHCTBYET OOJBIION TMOTOK CTaTel B pa3iMYHBIX CIEHUATHU3UPOBAHHBIX HCTOYHUKAX
nH(OpPMAIIMM. OCHOBHOM ONTHYECKON BJIArOMETPUU SIBISETCS CBOWCTBO BOJBI moriomars MK-
W3JIy4€HHUE ONPEEICHHON JJIMHBI BOJIHBI. HAJIMYKAE CBOMUCTBEHHBIX BOJI€ Mojoc noriomenus B UK-
o0JacTl ONTHYECKOTO JHama3oHa IO03BOJSET pa3pabarbiBaTh NPUOOPHI IS Pa3IAYHBIX
MaTepUajoB, B KOTOPHIX HEOOXOJUMO H3MEPUTh BIAKHOCTb. AHANIM3 OTEYECTBEHHBIX U
3apyOeKHBIX JIMTEPATYPHBIX HCTOYHUKOB CBUCTEILCTBYET 00 OTCYTCTBUHU 0000MIIaIONIeit paboThI B
ATOM 00IacTH.

JleficTBUSI ONTUYECKHX BJIATOMEPOB OCHOBAHO Ha M30MPATEJHLHOM IOTJIONICHWUU  BIArou
UK- uznyuenust onpeneraeHHON JJIMHHBI BOJIHBI, OTPAXXEHHOTO OT MOBEPXHOCTH KOHTPOJIUPYEMOIO
00BeKTa JIMOO MPOIIEAIIETO Yepe3 BEIICCTRO.

OnTuyeckre MEeTOIbl U3MEPEHHUs BIAXKHOCTH MPUMEHUMBI JJI HIMPOKOT0 Ha0opa BEIIECTB U
MaTepUaIoB, KaK >KHIKUX Ta3000pa3HbIX, TaK U TBEPABIX. JJOCTOMHCTBO ONTUYECKHX BJIATOMEPOB
SIBJISIETCS TO, YTO UX MOKA3aHMS MaJIO 3aBUCUT OT TEMIIEpaTyphl.

XapakTepHbIMU 0COOCHHOCTSIMU ONTHYECKHUX METOIOB SIBJISICTCSI BBICOKAsA
n30UpaTenbHOCTh, YYBCTBUTEIHHOCTh, TOYHOCTH U BOCIPOU3BOAUMOCTb. ONTHYECKUE METOIbI
MO3BOJISIIOT CO3/1aBaTh aBTOMATUYECKHUE TPUOOPHI A1 KOHTPOJIS BIAKHOCTH MHOTOKOMITOHEHTHBIX
Cpell KaK OpraHMYeCKOro, Tak HEOPTraHMYECKOTO MPOUCXOKICHUM.

1. Bpi0opa ATUHBI BOJIHBI AHAJIM3MPYIOLIET0 U3Iy4YeHus!

[Ipu aToMHON TOJIAPU3AILMH ATOMBI KHCJIOPOJA, BXOMSAIIME B COCTAB BOJIbI, COBEPIIAIOT
CII0)KHOE JIBI)KEHHE, KOTOpOe 00YCIOBIEHO CUHTE30M TPeX CTaHJIApTHBHIX KoieOaHui: abCONIOTHO
CUMMETPUYHBIX YTJIOBBIX, AOCOJIOTHO CHMMETPUYHBIX VYIPYTHX, ACUMMETPUYHBIX YIPYTHX.
[Tonocs! mormomeHust ITUX KoJaebaHui paBHBI COOTBETCTBEHHO 2,74; 6,27 u 2,66 mxwm. [lokazaTenu
TIOTJIONICHUS HA STUX JJTMHAX BOJH BEChbMa BEJIMKH, OJTHAKO BBU]IY OTCYTCTBUSI BHICOKOCTAOUITBHBIX
MajorabapuTHBIX HMCTOYHMKOB WM TMPUEMHHUKOB H3IY4YEHHs JTH JUIMHBI BOJIH TPH pa3pabOTKe
MIPOMBIIIJIEHHBIX PUOOPOB HE ncnob3ytoTesa. Hanbonbpmmii natepec npencrasisier onvxkanid MK-
JIMara3oH.

Haubonee onTuManbHBIM JIJ1s1 TPAKTUYECKOTO MCIOJIB30BAHUS SBIISCTCS JJIMHA BOJHBI 1,94
MKM [4]. Tak Kak MOTJIONIEHHE BOJBI B ITOM JIHANA30HE HOCHUT XapaKTep HHIYIIMPOBAHHOM
MOJISIPU3AIMN, COIYTCTBYIONIEH KOJIEOAHUSIM aTOMOB, TaKO€ SBJICHHE CYUTAETCS aTOMHOMU
nonsipuzanuend. Boxa, nmonanaromiasi B BEIIECTBO, MEHSET €ro crekTp. M3 pa3HbIX CHEKTpaibHBIX
XapaKTepUCTHK cyxoro BemiectBa (puc. 1.1, kpuBas 1) u npu Braxuoct 9% H>O (kpuBas 2)
clenyeT, 4YTo Ha JJMHEe BOJHBI 1,94 MKM Boja oOJagaeT 3HAYUTEIbHBIM MOTJIOIMICHHUEM.
CrnenoBaTenbHO, €CU KOHTPOIUPYEMBI 00beKT o0mydaTh MK-uznydeHwem ¢ Takol IiIMHON
BOJIHBI U U3MEPSITH MOIIHOCTH MIPOIIEIIETO WIH OTPAXKEHHOTO IMMOTOKA U3ITydeHHS, TO OHA OyIeT
HU3MEHSATHCS B 3aBUCUMOCTH OT BJIAKHOCTH.

OnHako TpU HW3MEPEHUSX TOJBKO HA OJHOW JJIMHE BOJHBI BO3HUKAIOT IMOTPEIIHOCTH,
OCHOBHBIMM HMCTOYHHUKAMH KOTOPBIX TMOMHMMO BIJIAKHOCTH SIBJISIFOTCA pAacCesHHUE W3IyYeHUs
M3MEPSIEMBIM BEIIECTBOM, €ro TOJIMMHA W T. JA. JJId HCKIIOYEHUsT OSTHUX TMOTPENTHOCTEH
HCIIONB3YETCS €lle OAUH MOTOK U3TYYEHHUsS! C OMOPHOM JIIIMHOM BOJIHBI, JieXKallled BHE MOJOCHI MO-
TJIOIIEHUS BJIArou.

JInHBI BOJH HM3MEPUTENBHOTO M OMNOPHOIO MOTEKOB C YYETOM CIIEKTpa H3MEPSEMOro
BEIIECTBA, JIMAla30Ha W3MEPEHUS BIAKHOCTH U JPYyrux TpeOOBaHMI MOXKHO BBIOPATH
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OIITUMAJIbHBIMU.
HpI/I IMOCTPOCHUHN BJIAroMEpoOB CICKTPAJIbHBIC XapPaKTCPUCTUKHU SABJIAIOTCSA OCHOBOﬁ, 10
KOTOpOfI BBI6I/IpaIOT JJIMHBI BOJIH USMCPUTCIIBHOI'O U OIIOPHOI'O IMTOTOKOB U3JIYUCHUS.

2 -
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0 12 14 16 18 20 22 Wavelength, nm
Wave[eng[h’ pm Puc. 2. Cnektpsl uznyuenus cseronuonoB LED],
Puc.1. CnexrpansHble XapaKTepUCTHKH cyxoro (1) u LED2 u criekTpaiibHas 1yBCTBUTEIBHOCTD
BJIAJKHOTO (2) BelecTna. oroxmona PD24.

B ycrpoiicTBe B KauecTBE ONOPHOIO CUTHAJA MPUMEHSETCS CBETOJUOJl C MAKCUMYMOM Ha
e BosHbl 2.2 um (LED2), a B kauecTBe U3MEPUTEIHHOTO CUTHANIA IPUMEHSETCSI CBETOUO]T C
MakcUMyMoM Ha jyHe BoiHbI 1.94 ym (LEDI1) [5,6]. g perucTpanuy CUTHAJIOB HCIOJIB3YETCs
doroanon PD24 ¢ mupokum nuanazoHoM uyBcTBUTeNbHOCTH 1 - 2.4 um. Ha puc 2. I[IpuBenenst
OCHOBHBIE CIIEKTpasIbHbIE XapakTepucTuku ceeroanonoB LED1, LED2 u ¢oto- nuona PD24 [7].

2. OnTo3/1eKTPOHHBINA METO/ A/ AUCTAHIMOHHOI0 KOHTPOJISI BJIAKHOCTH XJIONKA-ChIpIa
Pa3zpaGoTan ONTORJIEKTPOHHBIA METOJ, W YCTPOWCTBA Ul JUCTAHLIMOHHOTO KOHTPOJIS

BJIQKHOCTH  XJIONKa-chbipuia. [IpyHIMI ~ JBYXBOJIHOBOIO  ONTOAIEKTPOHHOIO MeTojda  JJis
JUCTAHIIMOHHOTO  KOHTPOJS  BJIQXHOCTH  XJIONKAa-ChIpL@a 3aKJIIOYaeTcsl B CIEAYIOIIHUM:
KOHTPOJIMPYEMbII ~ OOBEKT  oOsiydaeTcss  JABYMS  HPOTUBO(QA3HBIMH  MPSMOYTOJbHBIMU
IIOCJIE0BATEIBHOCTSMI HMMITYJIbCAMHA C JJMHAMHU BOJIH, JIeKAallUX B MAaKCUMYyME IOTJIOIIEHUS
KOHTPOJIMPYEMBIM KOMIIOHEHTOM (M3MEPHUTENIbHON) M B HE MaKCUMyME IIOIJIOIEHUS 3TUM
KOMIOHEHTOM (omopHo#). [Ipu 3ToM B cilydyae HUCHONBb30BAHUS KOJUIMMHUPOBAHHBIX TOTOKOB
U3JIy4eHUsl JOCTUTAIOIIMKA TIOTOK M3JIY4YeHHS K IIOBEPXHOCTHM KOHTPOJIHUPYEMOTO OOBEKTa
OTIPEAEIACTCS KaK:

oar = @ Pons 1)

oz = @2Poy )
TJIe: Wyy U y5; KOOPPUIMEHTHI IPOIMycKaHus aTMoc(hephl Ha OMOPHBIX U U3MEPUTENbHBIX JJITUHAX
BOJIH COOTBETCTBEHHO.
OTpakxeHHbIE OT TIOBEPXHOCTM OOBEKTa KOHTPOJIS MATOKW M3JIy4eHHs Ha OIOpPHBIX U
W3MEpPUTENIbHBIX JJMHAX BOJH MPOWIET AMCTaHUMUM L M BOCIpUHUMAETCS OJHUM M T€ XKe

IMPUEMHUKOM H3JIYYCHUS. Torma gocturaromue NOTOKHA Ha MOBCPXHOCTh NPUEMHUKA H3Hy‘leHHI>i

OTIpEICTIACTCS KaK:
_ Spm -k, N,
D1 = Yarloma = 2 07 (3)

P2 = Vazloaz E%E_k"m"e_k“m“ 4)

TaC: ¥a1 Y ¥z~ KOS(I)(I)I/II_II/ICHTBI OTpPaAKCHUA 00BeKTa KOHTPOJIA Ha OHNOPHBIX W HU3MCPUTCIIbHBIX

JUTMHAX BOJIH COOTBETCTBEHHO; Iy3q1 M Ij35- MHTEHCUBHOCTH OTPAKEHHOTO IMATOKA M3JIYYEHUS OT
MMOBEPXHOCTH KOHTPOJIMPYEMOTO OOBEKTa Ha ONOPHBIX W HW3MEPHUTEIBHBIX JJIMHAX BOJH
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COOTBETCTBEHHO; Sz - IUIOIIAJb BXOJHOIO 3payka IPUEMHMKA H3iIydeHui; L - paccrosHue

IMCTaHIUKM KOHTPOJIsL; ky u k, - Koo duImeHTsl paccesHust 00beKTa KOHTPOJIS Ha JUIMHAX BOJIH A )

U A COOTBETCTBEHHO; M, - Macca KOHTPOJIMPYEMOTO OOBEKTa; M, - Macca BIIary.

B onTo31eKTpOHHBIX yCTpOicTBax ¢ (PyHKIMOHAIBHON Pa3BEPTKON aMILUIUTYAAa OJHOTO U3
MOTOKOB M3JIy4YeHUsl (HampuMmep, U3MEPUTEIHHOT0) MOAIEPKUBAIOTCS MOCTOSIHHO, a4 aMILIUTY/1a
JPYroro NoToKa MOJIyJIMPYETCsl BO BPEMEHU 0 SKCIIOHEHIIMAIEHOMY 3aKOHY.

[lyctp  amMmuTyza  OHNOPHOTO  IMOTOKAa  HM3JIYYEHHS  U3MEHSETCs 10  CHaJaroniemMy
AKCIIOHEHIIMAILHOMY 3aKOHY T.€.

® . = Ae )

rae: A- aMIUIMTya Ha4yajabHOTO MOTOKAa M3IYYEeHUs Ha OMOPHBIX AJIMHAX BOJIH; I- Tekyliee BpeMs
SKCIOHEHTBHI; T- IOCTOSIHHAS BPEMEHU HKCIIOHEHTHI.
Toraa ¢ yueToM BBIIIEH3]I0)KEHHOTO BhIpakeHUsI (3) UMEET BUI:

— Sell —k,m, .77
Dy = Avialoa e - ter (6)
ITpupaBuuBasg notokn @, = &,,, nomydnm
tcp
Sell ,—k,m, , "o _ Sel ,—kym, ,—kym
Ay e e T = Yyl g e i e (7

rae: tep - MOMEHT CpaBHEHHE MOTOKOB @4 1 @5,
Ecnu nnvHa BOJIHBI OMOPHOTO MOTOKA W3JIYYEHHUsS BBIOPATh JOCTATOYHO OJIM3KO K JJIMHE BOJIHE
HU3MEPUTEIBHOTO MATOKA, TO MOKHO CUHTATh UYTO ¥31 = V32 , K4 = K,. Torma npu yCIoBHH PaBHBIX

Ha4YaJIbHBIX IMTOTOKOB U3JIYYCHUS OIIOPHOI'O U UBMCPUTCIIBHOT'O IIOTOKOB UMECM

_fcp
e T = E_ksmz (8)

1
“ Kot
13 MOCJICOHECTO BBIPAXKCHUS BUJHO, YTO MACCa BJIAT'U XJIOIIKA ChIpLa MPOIMOPIUOHATIBHO K MOMCHTY

1 o o
CpaBHCHUA tfp, TaK KaK k_ ABJIICTCA ITIOCTOAHHOU BECIIMYMHOU.
2T

3. YerpoiicTBO /151 AMCTAHIMOHHOTO KOHTPOJISI BJIa’KHOCTH XJIONKA-ChIPLA
brok-cxema ycTpolicTBa Ul JUCTAaHIIMOHHOIO KOHTPOJIS BIAXXHOCTH XJIOIIKA-ChIpLia
MIPUBEICHO Ha pHC.3.

VYcTpoiicTBO paboTaeT claeayroluM 00pa3oM: MPSMOYTOJIbHBIE MMITYJIBCBI C BBIXOJA
3aJIalolIero reHeparopa 1, BO3IeHCTBYET Ha CUETHBIN BXOJl TpUITEpa 2, B pe3yJibTaTe KOTOPOTO Ha
BBIX0/JI€ TIOCJIEHETO (POPMUPYETCS CUMMETPUUYHBIE TIPSIMOYTOJIbHBIE UMITYJIbChl. CPOPMHUPOBAHHBIE
HMMITYJIBCBI C BBIXOJIa TPUITEPA 2, MOCTYMAOT HAa BXOJ BTOPOro Jud(PepeHIHPYIONIEro yCTPOMCTBO
3, Ha BXOJ| UMITYJIbCHOTO YCUIMTENS 4, M HAa YNPABJIAIOIIUNA BXOJ MOAYIATOPA SKCIOHEHTHI 5, a
yepes JeNIUTENb YaCTOThl 6, Ha 3alyCKaoLUi BXOJ MOAYJISATOPA SKCIIOHEHTHI 5.

C BBIXOJ@ MOAYJIATOPA 3KCIOHEHTHI 5, MPOMOJEIMPOBAHHBIE II0 JKCIIOHEHIMAIBHOMY 3aKOHY
MPSIMOYTOJIbHBIE HMIYJbChl YE€pe3 SMUTTEPHBbIM MOBTOPUTENb 7, TMOAAETCSs Ha OMOPHBIN
m3nyvaromuit  auon 8. IlpoTuBodasHble HKCMIOHEHIHMATBHOMY HUMIYNIbCY, MPSMOYTOJbHbIE
UMITYJIbCBl  C BBIXOJ[Aa MMITYJIbCHOTO yCUJIUTeNs 4, MojaeTcs Ha U3MEPHUTENbHbIM H3ITydaroiui
nuon 9. B pesynpraTe KOTOPOro OMOPHBINA M3IY4YarOUIUi IM0A 8 W3JIy4aeT HMITYJIbCHBIE TOTOKH
n3nyyeHus: @,, Ha JUIMHE BOJHBI ,11: 2.2 MKM B KOTOPOM OTCYTCTBYET IOTJIOIIEHHUS BOJIBI.

AMIUINTYAa JaHHOTO IIaTOKa M3JIYy4YeHUS U3MEHSETCd BO BpPEMEHUM 10 CHaJalolieMy

SKCIIOHEHIIMAIBHOMY 3aKOHY. M3MepuTenpHbI M3iIydaromuil auox 9, usmydaeT HMMITYJIbCHBIE

NOTOKU H3IydeHHus P,,,Ha NIMHE BOIHBI ) —1.94 MKM B KOTOPOM IIPOMCXOAMT MAaKCUMYyM
2

TIOTJIOIIICHM S BJIaru. AMHJ’II/ITY}]a HU3MEPUTECIBHOI'O IMOTOKAa BO BPEMCHH ITOCTOSHHA.
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Xnonok — celpery  oOinyuyaercss ABYMs HPOTUBO(A3HBIMH HMITYJIbCHBIMU OTOKAMHU
mznydeHuss Dy, u D,,,. llpu srom noroku uznyuenuss @,,, nu PD,,, npoias aucraHuuoo L
JIOCTUTAeTCd K IOBEPXHOCTH XJIONKA - ChIpLa OT Hero orpaxaercsa. OTpaKeHHbIE IATOKH OT
MOBEPXHOCTU XJIONKA - chlpua 17, Ha ONOPHBIX M W3MEPUTENBHBIX AIMHAX BOIH P, u @,
BOCIIDUHMMAETCSI IpUEMHMKOM u3iydeHuss 10. @DOTO31eKTpUYeCKUi CUTHal C  BbIXOJA
(GoToIpUEMHUKA YCUIIMBACTCA MalolyMsmuM ycuaureneM 11 u auddepenuupyercs Ha nepBom
Qg depeHMpyIoeM ycTpoiicTBe 12 u momaercs Ha OJUH U3 BXOJOB CXeMbl coBnaaeHus 13, a Ha
APYroil BX0J MOCIEIHEr0 NOJAETCsl KOPOTKUM UMITYJIBC € BBIXOJA BTOPOro IU(PepeHIUpyOLIEro
ycTpoicTBO 3. B pesynbraTre 4ero ¢ MOMEHTa CpaBHEHUS 1, 10 KOHI@ SKCIIOHEHLUAIBLHOTO

@, uMITyJibca  (QOpPMHpYETCS  Ta4yKH
] E—ﬂg = HMMITYJIbCOB KOTOPBIN 3alMChIBACTCA
E] Dy,

cuetynke 14 wu mepemaercs K

nemmdpatopa 15, mo mokazaHUSIM
@ WHJIMKaTOpa 16 onpeaesieTcs
BIIQYKHOCTH XJIOTIKA - CBIPIIA.
: L i XapakTepHbIMU
Puc.1. biok cxema YCTpOﬁCTBa JJIA AUCTAaHOUOHHOT'O KOHTPOJIA OCO6CHHOCT$[MI/I yc’I‘pOﬁCTBa JJIA
BJIA)KHOCTH XJIOIIKa — ChIpla. NYCTAaHIIMOHHOT'O KOHTpOHH

BJIAXKHOCTHU XIJIOIIKA - cmpua ABJISICTCA BBICOKAsSA I/I36I/IpaTCJII)HOCTI), ‘-IYBCTBI/ITCJH)HOCTI), TOYHOCTH U
BOCIIPOU3BOJMMOCTh M3MEPEHH, a TaK)Ke BO3MOXXHOCTh HEMPEPHIBHOTO HEPa3pyIIAIONIEr0 KOHT-
poiisi, OECKOHTAKTHOCTh M AKCIPECCHOCTh aHanm3a. IS WCKIIOYCHHSI BIUSHUS Ha PE3yibTar
W3MEPEHUsSI PAaCCEUBAIONIMX CBOMCTB BEIECTB U, CJIEIOBATEIILHO, IMOBBIIICHHUS YYBCTBUTEIBHOCTH
IIPUMEHAJICS ABYXBOJHOBAs CTPYKTYpHAs CXeMa.

AOGCOmI0THAs OTPEIIHOCTh PE3YIbTATOB U3MEPEHUs coJiepkanus Biaru cocraisiio 0,5%.

3akiaiouenue

[TpenioskeH ONTO3ICKTPOHHBIN JBYXBOJHOBBIA METOJ] M YCTPOWCTBO JUISl AMCTAHIIMOHHOTO
KOHTPOJIS BJIAXKHOCTH XJIOTKA — CBIPIIA.

[TpuBenena 610K cxema yCTPONCTBA ISl AUCTAHIIMOHHOTO KOHTPOJIS BIQKHOCTH XJIOIKA —
CBIpIIA.

B ONTO31MEKTpOHHOM JBYXBOJIHOBOM METOJIE XJIOMOK - ChIpel OOIy4aercs AByMs
HpOTI/IBO(l)aSHI)IMI/I pr[MO}/TOJ'IBHI)IMI/I IIOCJICIOBATCIbHOCTAMU I/IMHYHI)C&MI/I C UIMHaAMH BOJIH,
JeKAIUX B MAaKCUMyM€ TMOTJIOUICHHS] KOHTPOJIUPYEMBIM KOMIIOHEHTOM (M3MEPHUTENBHOM) U B HE
MaKCUMyM€ TOTJIONIEHUs 3TUM KOMIIOHEHTOM (OMOpPHOM), a Macca BJIard MPOIMOPIIHOHAIBHO K
MOMEHTY CPaBHEHHUS OMOPHBIX U U3MEPUTENbHBIX TOTOKOB U3TyYEHHUS.
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VK 31.361
HNCITIOJIb3OBAHUE TEIVIOTHI YXOAAIUX IbIMOBBIX 'A30B
I'A3OTYPBUHHBIX YCTAHOBOK B KOTJIAX YTUJIN3ATOPAX JJISA CUCTEM
TEIIVIO U 9JIEKTPOCHABXEHUA

JI.B. 2 KonkooOmnosa, O.b. Xomumkonos, 111.JO. CamaroBa

Kapwuncruii unscenepno-skonomuveckuti uncmumym, hamid_8191@mail.ru
(llonyuena 27.12.2018 2.)

Ywby maxonaoa ysnyxcuz uws scapaénuny mavMUuHIAW Y4YH IHEPLeMUKCAMapaoop mexHoI02UsLIu
Kypuima ypuamuut opxaiu Mybopax easnu Kauma uuiiaul 3a800UHUHS UCCUKTIUK 84 DHEPSUSl UCTEbMOIUHU
gonnawi. I'az mypbunacu 6unan 6y2 Ko3oHu dupearuxoa uwiiazanoazu goudanu uws kosgppuyuenmu 95 %
emaou. Bepuﬂaé'meaﬂ uwiianma ]ZOIZLD;(ICM JHepeus ea pecypCHu mesicaul, UCCUKIUK MABMUHOMUOA 6y8
KO30HUOAH Kauma (houoanranuu 6a 9KOI0SUK MyAMMOLAP evuMutu 6epaou.

Tasanu cysznap: 6yz K030HU, ymuiusayus, 2a3 mypouna, canoam, Xapaxcamiap Gopmacu, wapmiu
éxuneu capgu, ymxoHa, 2eHepamop, eHuuL Kamepacu, KOMNpeccop.

B osmou cmamve pacemampueaenicia HepaspovleHasl 63AUMOCEBA3b U 83AUMO3ABUCUMOCNTTb yCJZOGZ/HZ
obecneyenus menjio 3Hep20n0mpe6fzenuﬂ. BblCOK03¢¢eKmu6Ha}Z yCmaHoeKa nokpsleaent menjio U IHepeo -
nompebnocms  Mybapekckozo — eazonepepabamvigarowezo  3a600a. Ilpu  o0HO8pemeHHOU  pabome
eazomypounHou u napoeou xomenvHou ycmanogku KII[ oocmueaem 95%. Buedpenue npeonazaemoii
paspabomku pewium npobiemy SHepeuu U pecypcocOepedcenuss, 0daem 603MONCHOCb UCNONIb30BAHUS
napoeoco KkomJja 6 MenioCHabHceHUulU u peuitaem 3K0J102Uu4eCKyro }’lp06Jl€My.

Knroueenie cnoesa. napogozl Komea, ymuiausayusl, ca3oeas myp6uHa, NPOMbLULTIEKHOCMb, 3ampAaniHvle
hopmbl, pacxood ycioeHo20 MONaUSA, MONKA, 2EHEPAMOP, KAMEPA C2OPAHUSL, KOMNPECCop.

In this article, the inextricable interconnection and interdependence of the conditions for ensuring
the heat of energy consumption are considered. A highly efficient installation covers the heat and energy
needs of the Mubarek gas processing plant. With simultaneous operation of gas turbine and steam boiler
plant efficiency reaches 95%. The introduction of the proposed development will solve the problem of energy
and resource-saving, enables the use of a steam boiler in heat supply and solves an environmental problem.

Keywords: steam boiler, utilization, gas turbine, industry, costly forms, conditional fuel
consumption, furnace, generator, combustion chamber, compressor.

[ToBbimenne 3(h(PEKTUBHOCTH KalWUTAIbHBIX BIIOKEHUH, NajbHEHIIas WHAYCTpUaIU3alus
CTPOUTENBHBIX Pa0OT, MOBBILICHNE TPOU3BOIUTEILHOCTH TPY/a, YIyUIlIeHHEe KauecTBa U CHUKEHUE
ce0eCTOMMOCTH B CTPOUTENIbCTBE, PELIEHUE 3TUX NpPoOJeM B 3HAYUTENIBHON CTENEHU JOJKHBI
CIOCOOCTBOBaTh MEPEXOy MPEeINPUATHH M CTPOUTEIbHBIX OpPraHM3alUi HAa HOBYIO CHCTEMY
IUIAHUPOBAHUS M 3KOHOMHYECKOIO CTUMYJIUPOBAHUSA, OEpEXIINBOE OTHOUIEHHE K CTPOUTEIbHBIM
MaTepuagaM, KO BCEM BHJaM TOIUIMBA, TEIJIO SHEPTUU W DJIEKTPOIHEPTUH, a TAKKE MOBBILICHUIO
HMHXEHEPHOT0 YPOBHSI IHEPreTHMYECKOTO XO034HCTBAa CTPOMUTENLCTBA. J[oCTHXKEHHE TEXHHUYECKOIO
nporpecca B CTPOMTEIbCTBE HEPA3PHIBHO CBSI3aHO C POCTOM SHEPronoTpeOieHUss U MOCTOSHHBIM
COBEPIICHCTBOBAHUEM HHEPreTUYECKOI0 XO34WCTBAa CTPOEK W HPEANPHUITHH CTPOUTEINBHOU
nHAycTpud. CTPOUTENBHOE NPOM3BOACTBO CTAJ0 BECbMAa JHEPrOEMKOH OTpaciibl0 HapOJHOIO
xo3stiicTa [1].

Ha crpoiikax u npeanpusaTuaxX CTpORUHAYCTPUM Y30eKHUCTaHa €KEroAHO PacX0ayeTcs CBBILIE
760 thIc. T ycnoBHoro TomiuBa U 4000 Teic. ['kan Tera, a Takke okojo 345 MiH. H. M KYO.
npupojHoro rasa. Kpome Toro, aBTOMOOMIIBHBIM TPaHCIIOPTOM pacxojyercsi okoio 450 Teic. T
aBToOeH3MHA U Oosiee 77 THIC. T AU3ENBHOrO TOMIMBA. COBEPUIEHHO OYEBMJIHO, YTO IKOHOMHUS
sHepropecypcoB B oobeMe XOTst Obl 1 %- 3HAUUT HE TONBKO cOepekeHHe 8 THIC. T YCIOBHOI'O
toruiBa, 20 Thic. I'kan. Temna, okojo 3,5 MIIH. KBT/4 3JIEKTPO’HEPIMHM MU JIp. HO U BBIPAOOTKY
JIOTIOJIHATENBHON NPOAYKIIMH Ha NPEINPUATHIX C HAMMEHBIIMMHU SHEPTHUS 3aTPaTaMH, BBIIIOJIHEHHUE
CTPOUTENIbHO-MOHTa)XHBIX pabOT Ha BaXXHEHIIMX CTpoOilkax, 4YTOo camMo 1o cebe sBIsSeTCS
3HAYUTEIbHBIM PE3EPBOM CHIKEHHS C€OECTOMMOCTH CTPOUTENLCTBA [2].
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OTOT BOMPOC NMPHOOpETaeT OONBIIYI0 AKTYAIBHOCTD, YTO MPEANPHUITUS CTPOUTEIBHON HHIYCTPHH,
B YaCTHOCTH, 3aBOJIbl COOPHOT'O ejle300€TOHa, razonepepadoTIoNMe 3aBObl, JOMOCTPOUTEIIbHBIE
OpraHM3alu MU Jp., ABISAIOTCA BECbMA SHEPrOEMKUMH HPEINPUITUSIMH, OIS IHEPreTHUECKUX
3aTpar B c€0ECTOMMOCTH MPOAYKIIMHM KOTOPBIX Kojiebsiercs B npeaenax 14-22 %.

Takum 00pazom, pe3epBbl SKOHOMHH TOIUIMBA, TEIJIO SHEPTHH U 3JIEKTPOIHEPTHH BEIUKU.
Tax, TOIBKO 3a CUET YIOPSAIOUYEHUS XPAaHEHUS U y4eTa TOIUINBA, MAKCUMAaJIbHOW 3arpy3Ku MAllluH U
MEXaHU3MOB, I[IOBCEMECTHOIO BHEAPEHUS IPOBEPKU HCIPABHOCTU TOIUIMBHOM ammapaTypsl,
JMKBUAALMHU XOJOCTOrO XOJa MEXaHU3MOB, BHEJPEHUsI MPO(UIAKTUYECKOIO PEMOHTA JIBUTaTelen
BO3MOXXHO IOJIyYUTh 3KOHOMMIO B pa3Mepe He MeHee 17 ThIC. T YCIOBHOIO TOILJIMBA B TOJ;
BHEJPECHUE aBTOMATUKM YIPABICHUS TOPEHUEM B IapOBBIX KOTJIAX, a TaKXKe YJIy4llIEeHUE
UCIIOJIb30BAHUS TEIIAa OTXO/SIIIMX ra30B MOXKET JaTh eie 18 Teic. T s3xonomuu [1,3].

Kpome Toro, yacTuyHoe U3MEHEHHE KOHCTPYKLUHM KacCceT CTOJIOB M KPYNHOPa3MEpHBIX (opM,
OCHALIEHUE HUX TEPMOM3OJIALMEH, KAaUTAJIbHBIM PEMOHT MPONApOYHBIX KaMep U TEIJIOU30JISLUN
[apONpPOBOJIOB, BHEJPEHUE HKEKTOPHOW CHCTEMbl TEepMOOOPaOOTKM M3AEIMM B Kaccerax,
KEJIE300€TOHHBIX OIOp, MYCTOTHBIX IUIMT W Jp. U BHEAPEHUE AaBTOMATU3ALMU pPEKUMaA
TEPMOOOPAOOTKU MOT'YT CIKOHOMUTD JIOMOJHUTEIBHO He MeHee 125 Thic. ['kan Tema.

Tax >xe 00CTOUT AENI0 U C SKOHOMHEH 3JeKTpOIHEPrun. Takue MeponpusTHsl, KaK pEMOHT U
YIOPSIOYEHHE Tpacc CKaToro BO3[yXa, PEMOHT 3allOpHOM apmarypbl, aBTOMaTH3aLUs
IIPOM3BOJICTBA U PACHPENEICHUs CKATOr0 BO3]yXa, YaCTHYHAs 3aMEHAa ITHEBMOMHCTPYMEHTa Ha
JIEKTPUYECKUH, OCHAIEHHE BCEX KOMIPECCOPOB MPOU3BOIUTENLHOCTIO Oomee 10 M° B MuHYyTY
NPSIMOTOYHBIMHU KJIallaHaMK, MOTYT cOepedb 3,5 — 4 MitH. KBT-4 [3].

Kotenbnas Ne 1 6buta moctpoena B 1970 rony. Mmeer mects KoTioarperaroB mMapku ['M-
50/14, xortopbie BBIpAOATHIBAIOT TEIJIO B BUae mapa. Jlaenenwe mapa no PY (pemykimonHas
ycTaHoBKa) OoT 8 10 14 xr c/cm?, Temmeparypa 160-200 °C. Kotensnas NelB OCHOBHOM
obecrnieunBaeT mapoMm TexHojorudeckrne ycraHoBku I u Il ouepenu 3aBoma. B kotnmax ckmraercs
TOIUIMBHBIM ra3, mogaBaeMblii u3 1exa Ne 1. Kpome oOecrieueHus mapoM TEXHOJIOIMYECKHX
YCTaHOBOK, B (YHKIHMIO KOTenbHOW No 1 BXomuT oOecreyeHne NHUTATeThHONW BOAOH KOTIIOB-
yTHIIN3aTOpOB 1exa Ne 3. (4)

Cxwuraemblii Ta3 B KOTJIaX cOpachIBaeTCs 4epe3 ra3oxoj] U KUPIHUYHYIO JIBIMOBYIO TPYOY,
BBICOTA KOTOpOH cocraBisieT 75 MerpoB. Ha kortenbHOi Ne 1 Bce mapompoBonabl OTHOCATCSA K
kareropud 4 «A». 3nanue korenbHOM Ne 1 1o B3pBIBHOM, B3pBHIBONOXKAPHOM M MOKapHOU
OIIACHOCTH OTHOCUTCS K KaTeropuu «I .

Korenbnast Ne 2 Obuta moctpoena B 1980 rony. Mmeer nsath kotnoarperatoB mapku BK3-
75/39. Kotnbl paboTaroT Ha TOIIMBHOM Tase, nojaBaemoM co II ouepenu 3aBona. Ha korenbHOM Ne
2 umeroTcs aeasparopsl B koiaudectBe 3 mtT. U ycraHoBka [IKKK s cbopa u momaum mapoBoro
KOHJIeHcaTa Ha feadparop. O6beM c6opa 3amaca MapoBOro KOHAeHcaTa cocTapiser 1o 1800 m®. Ha
ycranoBkH [IKKK orcenapupoBaHHbIil ap U3 cernapaTropoB YaCTUYHO MoAaeTcs Ha aeaspaTtop Ne 4.
Ha xorenbhoit Ne 2 moctpoeHo Bocemb mITyK POY (penykiuoHHas OXJaauTeNbHas yCTaHOBKA).
Ilap ¢ KOT/IA BBIXOAMT AaBieHHEM 10 39 Kr c/cM? m Temmeparypoit 440°C, mpoxons depes POY
JaBIICHHEM CHIKAaeTCs 10 6 KT ¢/cM? U temneparypa nanaet 10 180°C. OcHOBHBIM moTpeduTenem
teruia ¢ korenbHoU Ne 2 apisitores 11 u 11 ouepenu 3aBoga, KOTOpble YaCTUYHO TPAHCIIOPTUPYIOTCS
Ha [V ouepens [4].

Kpome BblpaboTkn mapa kotenbHas Ne, 2 mpeaHa3HauyeHa JUis MOATOTOBKH TEIIO(UKAIMOHHON
BOABI U OOecreunBaeT TEMJIOM BCE MPOMBINIJICHHbIE U HE NPOMBIIIJICHHbIE 3/1aHUs 3aBojaa. Ha
korenbHOM Ne 2 mapomnpoBoisl KoTioB 10 POV oTHocATcs Kk Kateropunm «A», OCTaIbHBIE
aponpoBoAbl K Kareropun 4 «Ay». 3nanue koTenbHOW No 2 1o B3pBIBHOM, B3pPBIBONOKAPHOU H
M10’KapHOW OMACHOCTH OTHOCUTCS K KaTeropuu «I»

XumBonoounctka (XBO) 6pima moctpoena B 1980 romy. OcHOBHOW (QyHKIIMEH ydacTKa
XBO ywmsiryenue coipoil Boabl, mogaBaeMasi ¢ ucrouHukoB Illaxpuca63 nmomaércst B Mybapekckoe
Bogoxpanmwinine Kyro-Mazap. [lomaBaemas cwipas Bojga HMMeeT K€CTKOCTh 10 120 MKr-3KB/i.
VYmsryaercss sta Boja Ha Na-KaTHOHHUTOBBIX (WIBTPAX JO S5 MKI-3KB/1 W MOJAETCS IO
HEOOXOaUMOCTH Ha KoTelnbHble Ne 1 u 2 1 BOCCTaHOBIEGHUS TOTepH Tap KoHaeHcata. Ha
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XUMBOJIOOYUCTKE YCTAHOBJICHO IISITh TMap JBYXCTYIEHUYAThle HATPUN KATHOHUTOBBIE (DUIBTPHI U
IeCTh HATPUI-KaTHOHUTOBBIX OJIHOCTYIIEHYATBIX ¢GbunbTPOB. [IpousBoAUTETHLHOCTD
XUMBOJIOOYUCTKHU 320 T/4. B KQUeCTBE XUMHUYECKOT'O peareHTa JiIs HACBIIIEHUS KAaTHOHUTA NOHAMU
HATPUSI UCTIOJIb3YETCSl TEXHUYECKasl COJb.
[TomydeHHble TpU pacdeTax MUPKYISIHA CPEIHEr0 3HAYEHUS PACUYCTHBIX IMOJIE3HBIX

HAlopoB M PACXOJOB BOJIbI, a CJIEIOBATEbHO, U CKOPOCTEH LHUPKYJISLHUU B KaKIOM KOHTYype
SBIIIFOTCST BaXKHBIMH XapakTepuctukamu. Ho camu mo cebe 3TH XapaKTepUCTHKH €IIe He
OTIPECISAIOT HAJEKHOCTH PabOThI MapoBOro kKomia. OHU JIMIIb TO3BOJISIOT MPOU3BECTU MPOBEPKY
psna TOJIOKEHUH M KPUTEPUEB, KOTOPHIE OMPEIEISIIOT HAAS)KHOCTh PadOThI MapoBOTO KOTIA B
LIEJIOM U €T0 OTAENbHBIX KOHTYPOB. K TakuM KpuTepusM OTHOCSATCS:

a) OTCYTCTBHUE 3aCTOSI M OMPOKUBIBAHUS IUPKYISAIUU (711 KOHTYPOB, BHIBEJICHHBIX B BOJHOMN
o0beM OapabaHa UK B IPOMEKYTOYHBIE KOJUICKTOPHI) U MOSBICHUE CBOOOHOTO YPOBHSI;

0) OTCYTCTBHE HApyIIEHUSI HOPMAILHON paOOThI OMYCKHBIX 3BEHBEB KAXIOT0 KOHTYPA;

B) o0ecrieueHre HaIe)KHOM LHUPKYIISALUN IPU HECTAIIMOHAPHBIX PEXKUMax padOThl KOTIA;

T') JJOMYCTHMBIE TEMIIEPaTyPHBIC PEIKUMBI 000TPEBAEMBIX YUACTKOB KOHTYPOB.

Kotner BK3 - 75/39 Myb6apekckoro razonepepadarbIBaroIero 3aBoja JOKHBI padoTaTh OT
88% mo 90 %KIIJ] u obnamar0T MakCHMAaIbHOW IMapa MPOW3BOJAUTEIBHOCTRIO OT 45 10 50 T/4
BMECTO HOMHUHAILHOMU -75 T/4 [4].

HUcnonb3oBanuekotia BK3 - 75/39 nenpio yTuim3anuu AbIMOBBIX ra30B Ia30- TYPOMHHBIXYCTAHOBOK JUIS TEIUIO U
SHEProcHa0KeHMs ra3onepepadaThiBalOIIero 3aBoia. l-3amacHast AbIMOBasi TpyOa; 2 — JOpIMOCOC; 3 — IbIMOBast
TpyOa; 4,7 — peMOHTHBIN mHOep; 5 — perymupyromuil mudep; 6 — 3amacHas TOIKa KoTia; 8 — kamepa cropanus; 9
— BO3AyXa BEIcacHBaIasTpyda kommpeccopa; 10 — kommpeccop; 11 — razoTypOuHHas ycraHOBKa; 12 —
JIOTIONIbHUTENbHAS NoJjaya ToIuiuBa; 13 — mapoBoi koten; 14 — BoasHOW sKoHOMaiizep; 15,16 —razaBoasiHbie
II0JIOTPEBATENIbHBIC YCTAHOBKU BBICOKHH, HU3KHUH aBIECHUS.

Wcnons3oBanue xotna bBK3 - 75/39 B nensix yTunusanuu JbIMOBBIX I'a30B, Fa30TypOMHHBIX
YCTAHOBOK, JJisi OOECreyeHMs Ipolecca TOpPeHMs, ONpaBAaeT TeIo M SHeprocHabXKeHue
raszonepepadaTsiBaroniero 3aBoja. [lpemiaraeMbrii mpoekT npeaHazHaueH s noBbimenus KITJI
MapoBBIX KOTJIOB MyOapeKkcKoro rasonepepadaThIBalOIEr0 3aBoAa W IS JIPYTUX IMOXOXKHX
MPOMBIIIICHHBIX TPEANPUATHIA, HCIIONIB3Ys TEIUIOTY YXOSIINX JBIMOBBIX Ta30B Ta30TYpOMHHBIX
YCTAaHOBOK B KOTJIaX YTHUJIM3aTOpax Uil CHCTEM TEIUIO- M 3JIEKTpOCHaOXeHHs. DTa cucrema
COCTOUT U3 CIEIYIONINX TEXHOJIOTUIECKAX YCTAHOBOK: MApOBON KOTEN, Ta30TypOMHHAs YCTaHOBKA,
KOMIIpEccop, MOJOrpeBaTeNld HU3KOTO M BBICOKOTO JABIICHMS, AOMOJHHUTENbHAs TOIMKAa MapOBOI0O
KOTJIa, 1M0JIa4ya JOMOJHHUTEIBHOTO TOILTMBA, JBIMOCOC, OCHOBHOM M BCIIOMOTATEIbHBIN JTBIMOXO/I.
Hcnonb30BaHne JBIMOBBIX Ta30B tipnras, = 550°C, 1a30TypOMHHBIX YyCTAHOBOK OTPaOOTABIIIETO CBOU
cpok mapoBoro kotia BK3 - 75/39, naér skOoHOMHIO MOJaBaeMbIX B KOTENI YHEPrOpECypcoB, C
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KaKJI0T0 KOTIa 10 Bycnron= 13 x 10° M®ycnoBnoro Tomusa. [Ipu 3ToM pemraercs U 5K0IOrHYecKas
npo6iieMa BO3HUKAIOIIAsA ¢ BEBIOPOCAMU JIBIMOBBIX Ta30B.

KonuuectBo 3nexktposHeprun B pamepe 46 MBT Ha coOCTBeHHbIE HYXAbl 3aBOJA
MOKPBIBAIOTCS 32 CYET ra3oTypOMHHON YCTaHOBKH. BbpiCOKOA((EeKTHBHAS YCTAaHOBKA IMOKPHIBAET
TEIUI0O W DJHEpro - noTpeObHOCTh MyOopekckoro raszomnepepadarbiBatoniero 3aBoga. llpu
OJIHOBPEMEHHOH paboTe Tra30TypOMHHOM M MapoBoil KoTenbHOU ycTaHoBkU KITJI mocturaer
90 %. Buenpenue mpeayiaraeMoi pa3paboTKy pEIIuT IpoOJIeMy DHEPIHsl U pecypcocOepereHus,
JaCT BO3MOXXHOCTh HCIIOJIb30BaHMsI MapOBOI0 KOTJIA B TEIJIOCHA0KEHUU U PEHIUT HKOJIOTUYECKYIO
npoOiemy. 3a CUET ABIMOBBIX I'a30B Ly ras. = 550°C nByx razorypOuHHbIX ycTtaHoBok ['T -25 -750
3aBOJI CHa0XaeT ceOsl IIEKTPUUECKON dHEpPTUel B pasmepe 46 MBT.

BriBoabl

1.BHenpenue npennaraeMoi pa3pabOTKU PELIUT MpoOJIeMy SHEPrus U pecypcocOepekeHus, 1acT
BO3MOKHOCTh HCIIOJIb30BAHMSI TAPOBOTO KOTJIA B TEIUIOCHAOKEHWU M PEHIUT 3KOJIOTMYECKYIO
npobiemy.

2.KomngectBo 3ekTposHeprun B pamepe 46 MBT Ha cOOCTBEHHBIE HYKIBI 3aBOJIA TIOKPHIBAIOTCS
3a cYeT ra30TypOMHHOHN yCTaHOBKHU.
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IKOJOI'NYECKOE INTAHUPOBAHUE
N.X. Jomynamxkanos, A.M. Temabaes, II1.1. Tomynamkanosa, [I.Y. XomkaeBa

Depeanckuil NOTUMEXHUYECKU UHCIUMY M
(Tlonyuena 4.06. 2018 2.)

Maxonada pedcanawmupuwi  amamanapu  6a  Mavpu@rapu  KOpXoHa — OOWKApYSUHUHE — ACOCUlL
@yuryusnapudan bupu cugpamuda bepunean. Pescarawmupuw - 6y 6ananc ea onepayusiap Kemma-Kemiueuea
acocnanean maxcaoaa dSpuwunl ycyu, 6y KapopraprHu OOWKApUWHUHE Y3ued X0C 860CUMAacuoup.

Ampo-myxumnu pexcaraumupuii Suul UKIMUCOOUEMOAH Goudaranuut, Suuil MexHoI0SUSIAPHU HCOPULL
MU, INEKMP IHEPSUSCUHUHE AHLAHAGUIL OYIMazan Manbanapuoan Goudaranuwiea YMuwHy Y3 uyuea oaaou,
MAaAcajdx, lgyew naweaiapu, wamol mecupmoHniapu ea 6ow1§aﬂap.

byraprune bapuacu mabuuti mMyxumuu, Xycycau, ammocgepa, cy8 xas3anapu, mynpox u@rociaHuuuHu
Kamaumupuweda 8a OUOI0SUK XUIMA-XUIUKHU cakiauea époam bepaou.

Taanu cyznap: pexcaraumupuui, Hcopul, Oewl UULIUK, MAKCAO, onepayus, MeXHOIO02UK YCKYHAap,
MEXHONOSUK JHCAPAEH, IKOTIOSUK PENCATAUMUPULL, MEBEPIAD, 3aPapau MOOOALNap, 0KA8A Cy8iap, ammocgepa.

B cmamve daromes mepmun u onpedenenHus NIAHUPOBAHUS KAK OOHA U3 OCHOBHBIX (DYHKYUL YNPAaGIeHUs.
npednpu}zmue/w. HﬂaHupoeaHue — 2mo cnocob OocmudiCeHUs yeau Ha OCHoee c6aﬂchup06aHHocmu u
NnoC1e008amenbHOCMU  8bINOJIHEeHUs onepauuﬁ, oamo ceoeco poda UHCMPpYMEHM NPUHAMUSL ynpaeleH4eCcKux
peueHul.

Okonocuueckoe NAaHUpoOBanue 3aKadaemcsl 6 60npocax UCnojab306AHUA 3e/1eHoll IKOHOMUKU, eHeOpeHue
3€/1€eHHblX me)CHOJZOZMIZ, nepexod K UCNOJIb306AHUIO Hempadub;uOHHbzx UCMOYHUKOB JJIEKmMpPOoSHepcuu, maxKux Kax
COJIHEeYHble 6amapeu, GEMPAKU U M.N.

Bce smo noseongem sawumumsv OKpY#CAOWYIO HPUPOOHVIO Cpedy, d UMEHHO CHU3UMb 3acpsA3HeHUe
ammocghepbl, BOOHBIX 00BEKMOB, NOUEbL U COXPAHUMb OUOPA3HOOOpaAsUe.

Knwueevie cnoesa: nianupoeadue, mexKyuiee, niAmuiemuee, yejivb, onepayuu, mexnojiocuveckoe
060py()06aﬁue, MexHoN02UYeCKUll npoyecc, 32KoJocu4decKkoe nianHuposaHue, Hopmamuensl, epeanbze seujecmeda,
cmouHble 800bl, ammocepa.

The article gives the term and definitions of planning as one of the main functions of enterprise
management. Planning is the way to achieve a goal based on the balance and sequence of operations, it is a kind
of tool for making managerial decisions.

Environmental planning is about the use of green economy, the introduction of green technologies, the
transition to the use of non-traditional sources of electricity, such as solar panels, windmills, etc.

All this allows us to protect the natural environment, namely, to reduce pollution of the atmosphere, water
bodies, soil and preserve biodiversity.

Keywords: planning, current, five-year, goal, operations, technological equipment, technological process,
ecological planning, standards, harmful substances, sewage, atmosphere.

@DyHKOHA MJIAHHUPOBAHMS KaK OJHA M3 OCHOBHBIX (DYHKIMH yIpaBICHUS B HACTOSIICE
BpeMsi TpuoOpena KayeCTBEHHO HOBBIE YepThl M OCOOEHHOCTH; IUIAHUPOBAHHE MOIYUUIIO
MIPUHIIUIIAATIEHO HOBOE COJIepKaHHUe, MOCKOJIbKY MOTPEOHOCTh B HEM OO0YyCIIOBJIEHA MacIiTabdaMmu
00001IIeCTBIICHNs TIPOU3BOJCTBA. PaciinpeHne TOpU30HTOB IUIAHUPOBAHUS O3HAYAET, YTO OHO
BBITIOJTHSIET HE TOJIBKO OTICPATUBHBIC 3a/1a4H, HO M 33/1a4U TIEPCIIEKTUBHOTO PA3BUTHS, UTO SIBJISICTCS
HOBBIM MOMEHTOM IJIaHUpOBaHUsA. Ero HazHaueHwe kak (yHKUMU yIpaBIeHUS COCTOUT B
CTPEMJICHHH I10 BO3MOKHOCTH 3a0JarOBPEeMEHHO Y4YeCTh BCE BHYTPCHHHE W BHEIIHHE (DAKTOPHI,
obecrnieunBaroIye OIarONpUATHBIE YCIOBHS JUISi HOPMATbHOTO (YHKIIMOHUPOBAHUS M PA3BUTHS
MIPEATIPUSTHSL.

[TnanupoBaHue — ATO MOMBITKA 3arfIIHYTh B Oyyiiee, B TOM YMCJIE€ M HKOJIOTHYECKOE, OHO
IIOMOTaeT OICHHUTh MAcIITaObl OpraHW3aIliHd, ONMPEICIIUTh KOHKYPCHTOB, HAWTH CBOIO HUIIY Ha
pBIHKE, OMpEeAeNUTh IMyTH W IeNd CTPaTeTHYecKuX JOCTHKCHHMH OpraHm3anuu. B mmaHax
OTpa)kaeTcs BCS IMPOM3BOJACTBEHHO-XO3SMCTBEHHAS JIEATCIBHOCTh NPEINpUITHsS. MeHeKepsl Ha
OCHOBE IIJITAaHOB OMNPEAEINSAIOT CHIbHBIE M Cla0ble CTOPOHBI OpPraHHW3alliH, AHAIM3HPYIOT UX U
pa3pabaThIBalOT TAKTHKy CBOMX JEHCTBUM, OIICHUBAIOT TIIOJIO)KEHHE B 00JacTH (PUHAHCOB,
MapKeTHHTa, MPOU3BOJICTBA U APYyrux cdepax. OOpa3HO roBopsi, peub 37eCh UAET 00 OmpeeieHun
«rJie MBI HaXOJIUMCSI B HACTOSIIIIEE BPEeMs, Ky/Ia XOTUM JIBUTAThCSA M KaK COOMpAEMCs 3TO JIENaThy.
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PasButre X035MCTBEHHON CUCTEMBI — 3TO HE IIPOCTOE HapalllMBaHUE €€ IIPOU3BOACTBEHHBIX
MOIITHOCTEH, a NBI)KCHHE K OIpeAesieHHOW Ienu. B mporecce pa3BuTusi TpeOyeTcs €IWHCTBO
JEHCTBUI OTAETBHBIX 3JIEMEHTOB CHCTEMBI — BOT 3TO U MOXHO OOECIIEUYHThH IIAHHPOBAHUEM BCEH
NEeATEIbHOCTH npennpusaTus. [lnaHupoBaHne — 3TO HE TOJBKO AKTMBHOE M CO3HATEIBHOE
CTpeMJICHHE K OyIyIIeMy, HO OJJHOBPEMEHHO U KOHIIETIIHS IIeJICHAIPABICHHOTO TOBEACHMSI.

[InanupoBaHue — 3TO CHOCOO JOCTHMKEHHS LEIM Ha OCHOBE COAJTaHCUPOBAHHOCTH U
MOCJIEIOBATEILHOCTH  BBITIOJIHEHHUST  OMNEpAllMii, 3TO CBOETO pPOJia HHCTPYMEHT MPUHATHUSA
yrpaBlieHYeckux perieHuid. [1maHoBble pemieHust MOTYT OBITh CBSI3aHBI C IOCTAHOBKOW Lieie u
3a/1a4, BEIPAaOOTKOM CTPATEruy, pacpeielieHueM U mepepacipeie]ICHIeM PECYpPCOB, OIpeIelIeHuEM
CTaHJApTOB JEATEIBHOCTU B MPEICTOSIIEM nepuoje. B NpUHATUM TakuMX pEMIEHUNH COCTOUT
MpoIlecC TUIAHUPOBAHMS B IIMPOKOM CMbICIE. B y3KOM — IJIaHUpOBAaHUEM SBIISIETCS COCMABNIEHUE
cneyuanbHbvlX O0OKYMEHmMO8 — NIAH08, ONPENESIONINX KOHKPETHBIE IIard OpraHu3aluu 10
JOCTH>KEHHIO TTOCTaBJICHHBIX IEJICH.

Jo cepenuubl XX croneTuss (GUPMBI JEWCTBOBAIM MPEUMYIIECTBEHHO B YCJIOBHSIX
CTaOWUIBHOTO TPEBBINICHUS CIpOCca HaJA MPEAJIOKEHHUEM, HEM3MEHHOCTH BHEIIHEW cpeapl. DTO
MO3BOJISIIO UM paboTaTh Ha OCHOBE TEKYIIMX IUIAHOB, COCTABIISIEMBIX HCXOJS U3 MOCTYMHAIOIINX
3aKa3o0B.

B 1950-e rr. Temn u3MeHEHUI BO BHEUIHEW Cpesie CTall HapacTaTh, HO OHU €IlI€ OCTABAIUCH
MpeACKa3yeMbIMU. 3/1€Ch YKE, HApsAAy C TEKYIIUM MPUXOJUIIOCH 3aHUMATHCS CPEIHECPOUYHBIM U
JOJITCOCPOYHBIM [IJIAHUPOBAHUEM, COCTABIISATDH MEPCIIEKTUBHBIE 1IEJIEBBIE TPOTPAMMBI.

B 1960-1970-e¢ rr. oOmmii TeMn pa3BUTHS YCKOPWJICS, a W3MEHCHHUS B Cpelle CTalld
HEOXKUJAHHBIMU. OTO  OOYCJIOBHJIO  MpPEBpAIlEHUE  JIOJITOCPOYHOTO  IUIAHUPOBAHHUS B
CTpaTermyecKoe, KOTOpPOE HCXOMWI0 H3 Oyaymux Bo3MokHOCTel. [lmaHmpoBaHue cTayio
OCYIIECTBIATHCS OT OyAyIIero K HAcTOSIIEMY Ha OCHOBE MHEHUH OSKCIEPTOB U CIOXKHBIX
MAaTeMaTUYECKUX MOJENEH.

C nauvana 1970-x rr. U3MEHEHUS BO BHEILHEW cpejie CTaau MPOTeKaTh CTOJIb CTPEMUTEIBHO
U HEMpeACKa3yeMo, 4YTO MEPCHEKTUBHBIC CTPATErMYECKUE IUIaHBI IMEPECTaId COOTBETCTBOBATH
MOTPEOHOCTSAM  XO3SIICTBEHHOM MpPAaKTHUKW. B 1gomoidHeHWe K HHUM CTald  COCTaBISITHCS
CTPATETUYECKHUE MPOTPaMMBbI, MO3BOJISIONINE ONEPATHBHO YUYUTHIBATH ITH W3MEHEHHUS B TEKYIIMX
peLIeHusX.

B manax otpaxaroTcs: MPOTHO3BI Pa3BUTHUSI OPTaHU3AIUMU B OYIyIeM; MPOMEKYTOUHBIE U
KOHEUHBIE 33J]a4M U LIEJU, CTOALIME Nepe/l HEW U €€ OTIEIbHBIMU MOIpa3IeICHUsIMU; MEXaHU3MbI
KOOPJMHAIIMKM TEKYyIIeH JeATEeTbHOCTH W paCHpeesieHusl pecypcoB; CTpaTeTUH Ha Cirydai
Ype3BBIYAIHBIX OOCTOSTENBCTB.

Cam mporiecc MIaHUPOBAHUS HAYMHACTCS C aHAJIM3a HACTOSIIEr0 W OYAYyIIEero COCTOSHHS
MpennpusaTuss W cpefbl. Ha 3Toif ocHOBe cTaBATCSA IIeNd, BBIPAOATHIBAIOTCS CTpAaTEeTHH U
ompenensieTcss KOMOWHAIUS HWHCTPYMEHTOB, TIO3BOJISIOMIMX Hanbonee A(OPEeKTUBHO UX
peann30BbIBATS.

DKOJIOTHYECKOE TUTAaHUPOBAHME 3aKJIFOYACTCSl B BOMPOCAaX HCIOJIB30BAHMS  3€JICHOU
SKOHOMUKH, BHEJIPEHHUE 3€JICHHBIX TEXHOJOTHUM, MEepexo] K HCIOJb30BAaHUIO HETPAIUIIMOHHBIX
HMCTOYHHUKOB AJIEKTPOIHEPTHH, TAKUX KaK COJTHEUHbIE OaTapeu, BETPSKH U T.II.

Bce 3T0 mMO3BOIUT BIOKUTH OONBIION BKJIAJ B 3alIUTy OKPYKAIOIIEH IPUPOIHOM cpebl, a
HMMEHHO 3arpsi3HeHHe aTMoc(epbl, BOJHBIX O0BEKTOB, TTOUBBI U COXPAHUTh OMOpa3HOOOpa3ue.

Hapsiny ¢ sTiM npeanpusiTue MOXKET MIIaHUPOBATh CPEJICTBA KOTOPHIE 3aTPauMBarOTCA Ha
BBITIJIATY JEHEKHBIX CpeACTB B DOH MPUPOJIBI M3 3arpsA3HEHHS OKPYKAIOMIEH MTPUPOTHBIN CPEIbI
BBEIOpOCAaMH BpEIHBIX BEIIECTB B arMocdepy, BOAy M TouBy. Bce 3T BpeaHbIe BelIecTBa
oOcuMThIBalOTCA U B TaOMM4HOM (opMe 3aHOCATCS B TaOIMIly HOPMATHUBOB MPENEIbHO —
JIOTYCTUMBIX BBIOPOCOB B aTMocdepy BpeAHBIX BEUIECTB W MPOXOAAT TOCYJapCTBEHHYIO
9KOJIOTUYECKYIO SKCTIEPTHU3Y B 3aBUCUMOCTH O KaTETOPUHU MPEATPUSITHS Ha OKPYKAIOIITYIO CPETy.

3aBoj >kene300€TOHHBIX W3JENHUi TpeJHa3HaYeHa i U3TOTOBJICHHsS OETOHHO-OJIO0YHOTO
Kupnuya ciaenyromux pasmepoB 20x40x20 cm B cepenrHE UMEKOTCS TPU OTBEPCTHS ISl €ro
o0jeueHusi, MyCTO-OJIOYHON TUIUTHI U (yHIAMEHTHBIX OJOKOB, OHA COCTOUT U3 CIEIYIOIIUX
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YCTPOMCTB: KO3JIOBOTO KpaHa, BUOPOIUIOMIANKH, MMapoKaMephbl ¢ KOMIIPECCOPHOMU, TUIOMIAIOK MJIst
3aUBKH  OETOHHO-0JI0YHOTO KUpIUYa, JIMHUU IIYCTO-OJIOYHOM TIUIMTHI, IUIOIIAAKUA JJIs
M3TrOTOBIICHNUS (PYHIAMEHTHBIX OJIOKOB, IJIOMIAAKHU JIJISi M3TOTOBIICHUS METAJUIMYECKUX KapKacoB,
CKJIaJIOB TOTOBOM MPOAYKIIUU.

Jis mpowmsBojacTBa OETOHHBIX wm3nenuii HeoOxoaumo bBCY. 3aHumaercs BBITYCKOM
OCTOHHOW CMECH COOTBETCTBYIOIIEeH Mapku s npousBojacTtBa JKBbU. Bxirowaer B cebs ckiman
WHEPTHBIX MaTepPUaAJIOB, KOTOPBIE IPUBO3SITCS C Kapbepa.

BCY cocrouT wu3 clenyroomux yCTPOWCTB: cuioca Jyisi XpaHeHus memeHta — S50 TH,
TpaHcHopTepa, Oykkepa ajs mpuéMa MBITOTO Iecka, OyHKepa A mpuema meOHs, TpaHcopTepa,
OyHKepa 1715 IpreMa Cyxoro 6eToHa, KOHyCHOW MeIIajku, OyHKepa /Jisi TOTOBOro OE€TOHA, BECOBBIX
7103aTOPOB, YCTPOWCTBA [10/1a4M LIEMEHTA B CHIIOC.

VY4acTok Ui MPOU3BOACTBA MBITOIO MECKa U IIEOHS COCTOUT U3 CIEAYIOIIUX YCTPONCTB:
703aTtopa Juid TpaBHs M CUTO JJIsi OTOOpa KaMHs,  TpaHCHOpTepa Uil MEepeMElIeHHUs TpaBHs,
IIEKOBOW JAPOOWJIKH, TpaHcropTepa, rpoxoTa (cuto pazmepoM 20 U MbIThs mecka pazmepom 10),
Kkinaccudukaropa, Ui MBIThSl IE€CKa, TPaHCHOpTEepa Ui TepeMelieHus IeOHs Ha CKIaj,
TpaHcmopTepa Uid NepeMelleHus meOHs Ha APOOUIIKY U TpaHCIopTepa AJisl IepEeMEIIeHUs MBITOTO
[IeCKa Ha CKJIaJl, KOHYCHOU APOOUIIKH.

JeiicTByromuii Kapbep - HAXOAUTCS PSIOM C OCHOBHOM TUIOIIAIKOM.

ByzneT noctpoeHbl OUHCTHBIE COOPY>KEHHSI, HECKOJIHBKO BCIIOMOTATEIbHBIX TOMEIICHUH,
TaKHX KakK BBITPEOHOM TyaseT Ha 4 ouka (KEHCKUN U MY)KCKOI1), aBTOJJOPOTa, a TAK)Ke MPOXOIHA,
TeppuTopus OYJET OropoxeHa 2 M 3a00poM, a TakKe OyyT YCTaHOBJIEHbI METAJUIMUECKHUE BOPOTA,
TaK)Xe MPeyCMaTPUBAIOTCS TEPPUTOPHS O] O3€TICHEHUE U CaJ0BbIE YYaCTKH.

OG61ast IIOMAas TEPPUTOPUN 00BeKTa cocTaBuT = 2240 + 1000+ 600 = 3840 M2, momass
3acTpoiiku 1742 MZ, mwromans ozeieHenusa 1085 Mz, IJI0IIaAb TBEPAbIX MOKpITHH 1013 M-,

O6mmee xommuectBo padbounx UTP u cioyxamux cocTaBuT — 28 4enoBeK, B TOM yucie 4 -
UTP u cnyxammux, 24 paboyux.

Bpemst pa®oTbl COTPYIHUKOB COCTaBISieT 265 nHEH/Tox mpu OIXHOCMEHHOM 8 YacOBOM
pexxume paboTsl. Kaxplil moHeaenbHUK CAHUTAPHBIN JIEHb.

B Tabmuume 1 mnpuBeneHsl «MeponpusTHs, HANpaBICHHbIE HA CHIDKCHHE BBIOPOCOB
3arpsi3HAOMUX BemecTBy o KyBacaiickuii 3aBo xene300eTOHHBIX U3/IeNUH.

B Ttabmuue 2 mnpuBeaeHsl «BBIOpOCH 3arpsi3HAIONIMX BEmIECTB B aTtMocdepy Ha
CYILLIECTBYIOIIEE MOJIOKEHUE, Ha TMOJHOE Pa3BUTHE MPEANPHUATHS M Ha Cpok noctixeHus 11/1B
(BerecTBaM )».

Tabnuna 3 npusenensl «CyMMapHbIe BHIOPOCHI 3arpSI3HAIONINX BEUIECTB B aTMOCHEPY».

Tabnuia 4 npuseneHsl «MeponpusATHS TIO CHIXKEHHIO BHIOPOCOB 3arps3HSIONINX BEIIECTB B
nepuox HMVY».

Bce otu  Tabnuipl  XapakTEepU3YIOT — MPOU3BOACTBEHHOE  MPENNpHUsATHE U BCE
TEXHOJIOTHYECKOe 00OpYJOBaHHWE W TEXHOJOTHYECKHH MpOoIlecC, KaK WCTOYHWUKHU BBIJCICHUN U
BBIOPOCOB 3arpsi3HSIONINX BEIIECTB B aTMocdepy U NMpuBoasaTcs B «HBeHTapu3am HCTOYHUKOB
BpPEIHBIX BBIOpOCOB B aTMmochepy m HopmaTuBbl mpenenbHO JOMYCTUMBIX BBIOPOCOB BPEIHBIX
BEILIECTB B aTMoOcdepy.

CornacHo 3TUX TMOKa3areneil BBIOPOCOB BPEIHBIX BEIIECTB MPEANPUATHS BBIILIAYUBAIOT
JICHE)KHbIE CPEJCTBAa B OOJIACTHOE YIPAaBJIEHHME IO SKOJOTMU U OXpaHe OKPYXKarollew Cpensl,
KoTopble noctynatoT B @oH npuponabl ['ocynapcTBEHHOr0 KOMHUTETa IO HKOJIOTUU U OXpPaHE
OKpY>KaroIlel Cpe/ibl, NCIOJIb3yeMbI€ Ha IIPUPOIO0XPAHHBIE MEPOIIPUSITHS.

KonudecTBO BRIOPOCOB BpEIHBIX BEIIECTB B aTMOC(EPY O MPEIMPHUATHIO COCTABIISET: -

0,995513 r/c, 7,22398 1/roa pa3IuYHbIX BelleCTB.

®apIT UTXK HTXK depIld ( STJ FerPI), 2019, Ne3 (No.3) 99



XUMHNYECKASA TEXHOJIOI'UA 1 OKOJIOT'UA

TaGnuua 1
MeponpHaTHA, HANPABIEHHEIE HA CHIAKCHHE BRIOPOCOR JarPATHAKIIIHY BEIIECTR
BennuiHa Bebpocos CHHKEHHE
Ao Mocne BEIGPOCA
s - MEPOIPHATHE MEPOIPHATHIT
= S| e 5
3 . E =z . IE
g E : g & X £ 2 g . . . .
= = g m. 23 m m ric Tr ric /T ric T
s (58 IE| gif ¥
3 2 El- ) 2 mﬂ £ 32
- E2 =2 == Uez=F
1 2 3 4 5 & T & 9 10 11
BCY Pykapuulil [P - [Mene - -
Crnan nesedra 10 s TOCTORHHO LeMEHTHAS 000257 | 0,01959 000257 001955
PBK
11 Luxnoun [P - Il - -
LIH -46 MOCTOAHHD | HEOPTaHHYeCkan 0,0 ] 000928 0, 0] 000928
[Meins 00097 | 0,07478 0, 0097 0,07478 - -
LEeMEHTHAA
CHMa HHEPTHEIX PykasHRIi [P - [Muune - -
MATEPHATOR 13 fneTp MOCTOAHHD LeMEHTHAA 000257 | 001959 | 000257 001955
PRK
14 Luxnou [P - Isine - -
LH -46 MOCTOAHHD | Heopranpveckas | 0,0012 000928 0,000 2 000928
e 00097 | 0,07478 0, 0097 0,07478 - -
HeMEHTHAS
YyacTok IuEnoa [P - bk
Aepepoodpatoren | 19 TTH-1100 MOCTOAHHD JApEBECHAA 0,005 7 00371 0,005 7 00371
(CTPOHTEARHELT),
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Tabnuua 2
BrIGpochl 1arpasH oy BelecTs B aTMOCepy Ha CYIECTBYIOLEE MONMHEHRE, HA MOTHOS PAIBHTHE NPeInpHATHS |
Ha cpok gocTHseds [TB (pemecrean)
Bridjchl JrpaiHA0IIHy BEIECTR
Homep CVHIECTBYHILIIEE MOOHKeHHS - HA [DOIHOE PATEHTHE IPSINPHATHL
Haseamme | "or0% | Hanwe m ]
HHEA =
[ EVTRT . HOBAHHE = m
CTHA, €Xa kapre- BEIIECTEA PrakTHYeCKad IaBs E PakTn4eckan naBs g m -
CXEME B m g = __m_”
r'c T ric T = wlmh ric r ri'c T/T
1 2 3 4 5 f 7 8 q 10 11 12 13
Crapoqnas 000284 00217 000284 |(D0Z217 2017 000284 |0,0217 0,00284 00217 2017
[ex Ne-1 1 NETB{ KGR
AEnEa )
CoenHHeHHA 000037 000279 (000037 | 0,00279 2007 | 000037 000279 |0,00037 000279 20017
MAPCAH LA
2 ANPOaIE 0,002 00153 (0,002 00153 2007 0,002 00153 0,002 00153 2017
MY IR0
Ceapoqnas 000266 | 00203 | 000266 | 0,0203 2007 | 000266 0.0203 (0,00266 0,0203 2017
ex Ne-2 3 NET B[ OKHCTE]
wenea)
CoenHHeHHA 000034 | 000261 | 000034 | 000261 2007 | 000034 00261 | 000034 000261 17
MAPTAHLD
4 AP 0,002 000153 | 0,002 00153 2017 0,002 0.0153 0,002 00153 2017
Y ITRCONE
CeapoHas 000275 | 0,021 000275 | 0021 2007 | 000275 0,021 000275 0,021 2017
5 NELTB{ OKHCTE
Henera)
CoeaHHeHHA 000035 | 00027 | 000035 | 0,0027 2017 0,00035 00027 0,00035 0,0027 2017
Tex Me-3 MApraHia
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5 A0k 0,002 00153 | 0,002 00153 2017 | 0,002 00153 0,002 00153 2017
AYIBCOIA
CrapouHas 00028 00207 | 00028 00207 2017 | 00028 00207 00,0028 00207 2017
7 NBUTB OKHETE
Aenesa)
CoenHHeHI 000035 00027 | 000035 | 00027 20017 | 0,00035 00027 (,00035 00027 2017
Lex Ne-4
MAPrAXLA
R A0k 0,002 00153 0,002 00153 2017 | 0,002 00153 0,002 00153 2017
AYIBCOIA
9 Heopraguaecwas | 0,000445 |0,00339 | 0000445 | 0,00339 2007 [ 0,000445 | 000330 | 0000445 | 0,00339 2017
NEifb
BCY 000257 00019359 | 000257 | 001959 20017 | 0,00257 001959 | 000257 001959 2017
Crnag 10 MMk HemMeHTa
LEMeHT
11 Heopranwdeckas | 0,001 000928 | 0,001 000928 2017 | 0,001 0025 | 0,001 000928 2017
MLl
Meins pesenra | 00097 007478 | 0,0097 007478 2017 | 0,0097 007478 | 0,0097 007478 2017
12 Heopranudecrkas | 0,000445 (0,00339 | 0000445 | 000339 2007 | 0,000445 | 000330 | 0000445 | 0,00339 2017
Nkl
Crnan 000257 001959 | 000257 | 001959 017 | 0,00257 0001959 | 000257 001959 2017
HHEPTHRIX 13 ek
MATEpHAN LeMEeHTHAs,
OB
14 Heopranudeckas | 00012 (00008928 | 0,0012 000928 2017 (00012 000828 | 00012 000928 2017
MBIk,
Meinns 00087  |[007478 | 0,0097 007478 2017 | 0,0097 007478 | 0,0097 007478 2017
LeMEHTHAR
15 Heopragmqecka | 000161 (000123 000161 | 0,0123 2017 | 0,001a81 00123 0,00161 00123 2017
f bLIE
Kaprep 16 Oxmncu yroepoaa | 0,42 3,206 0.4z 3.206 20017 [ 042 3,204 0.4z 3,206 2017
(ACY)
DKCKaBaTOR Yronepogopogs | 0,126 09618 0,126 09618 2017 (0,126 U 0,126 049618 2017
(BhLIEkEa
rpasma)
Jevorxcs azota | 0,168 12824 | 0,168 12824 2017 | 0,168 1,2824 1,168 ,2824 2017
CepHHCTEI 0,084 06412 0,084 06412 2017 | 0,084 06412 (1,084 06412 2017
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AHTHAPKA
ASTRIETH kI 00105 | 00e02 00105 (0802 2007 | 00105 00802 0,0105 0,0802 2017
DEHY A MHpeH Cnegel  |(Cnefel Cnenet TS 2007 | Cnenwt Cnenw Cnepl Cnenet 2017
17 Heopragmgecka | 00656 0,501 0,656 0,501 2007 | 00656 0,501 01,0656 0,501 2017
i TILLE
ADpaIHEHO - 004 00534 | 0,014 00534 20017 | 0014 00534 0,014 00534 2017
MexaHmuy
1% METANNHYECKAA
ECKHA ex
NELE
YWuacTok Hpesecuas nene | 00097 0,0371 0,0097 00371 200% | 00097 00371 0,0097 0,0371 2017
Jepesooh
padoTER 149
(CTpORTEN
BHEI )
ABTO3anp [Mapel GenIHHa 00012 00392 00012 00392 2009 | 00012 00392 00012 0,0392 2017
AROYHAN 0
CTAHIHA
(AZC).
Yrnepopopoas | 0000013 00004 | 0,000013 | 00004 2009 | 0000013 | 00002 0000013 [ 00004 2017
21 i map.l
JHATOIUIHEA)
22 [Mapul Denina (0468 00392 | 00468 (0392 2009 | 00468 00392 01,0468 0,0392 2017
Hroro: Beero: 0995513 | 722308 | 0995513 | 7, 223098 2009 | 0995513 | 7223098 | 0995513 | 7,22398 2017
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CyMMapibie BLIGPOCE] JArPAIHANIIHY BEMECTE B aTMocepy

Tatauma 3

Briipocks 1arpaina0niny BeiecTn

Hazsanne CyulecTeymwimes [/1B CpepxHopMaTHBHLIE BRIbpOC
BEIECTRA noaKenne
r'e Tr r'c T rfe 1T

1 1 i 4 5 6 7
Crapounad NbUb 000284 00217 000284 00217 - -
Coennsenna 000037 00027 0,00037 0,00279
MApPraMia i )
AIPOInIE 0,002 00,0153 0,002 00153
IMYILCOIR i i
CrapouHad MbUb 000266 00203 000266 0,0203 - -
CoedHHEHHA 0,00034 0,0026] 0,00034 0,00261
MApPraMia i )
AIPOIOIE 0,002 00153 0,002 00153
IMYILCONE i i
Crapo4Had MUk 0.00275 0,021 0,00275 0,021 - -
CoedHHEHHA 0,00035 00027 0,00035 0,0027
MAPraHLa i i
ASpoaois 0,002 00153 0,002 00153
IMYITECOMA i )
Crapo4Had MUk 00028 0.0207 0,0028 00207 - -
CoeIHHeHns 000035 00027 000035 00027
MAPraHia i i
ASpoioie 0,002 0.0153 0,002 00153
IMYITECOIA i )
Heoprasmyeckad 0000445 000339 0000445 000339
NELTE i i
[MeUis HEmMeHTE 0,00257 00195 000257 001959 - -
Heopranm4eckas 0,001 000528 0,001 000928
NELUlk
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IMeuUis HeseHTS 00097 007478 00,0097 007475
Heopranmseckas 0,000445 0.00339 0000445 000339
Mkl1k

[Meie HeseHTHAS. 000257 001950 000257 001959
Heopranmseckas 00012 000928 0,0012 000928
MbLTb.

IMbLik HeseHTHAS 00097 007478 00,0097 007475
Heopranmseckas 00016l 0.0123 0,0016l 00123
Mkl1k

CHHCH YTIEpoaa 0,42 3,206 0,42 3,206
NV IIEROI0POIEL 0,126 (0.9618 0,126 0,961 %
JByoKHCE a%0Ta 0,168 1,2824 0,168 1,2824
CepHHCTHIR 0,084 06412 0,084 06412
AHTHIPH

ATk AETHIE 0,0105 (0802 0,0105 0,0802
bens(a)nupen ekl Coenk el ekl
Heopravm4eckas 00656 0.501 00656 0501
Mkl1k

ADpatHBHO 0,014 0,0534 0,014 0,0534
METANTHYEC KR

Mbl1k

JpepecHas Nelilb 0,0097 0.0371 0,0097 00371
[Mape Gexinna 00012 0.03592 0,0012 00392
VInenoaopoIE 0,000013 (00004 0,000013 0,0004
{ naps

JHATOILIHEA)

[Map GeHIHHa 0,0468 (0,0392 00468 00392
Hroro: 0995513 T.22398 0995513 7,223198
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Tabnuna 4
MeponpusTys I0 CHUKEHUIO BEIOPOCOB 3arpsA3HSIONINX BellecTB B iepuogq HMY

Bri6pocst B atmocdepy | Crenens 3¢ (heKTHBHOCTH.
CHW)KEHUS BHIOPOCOB, %
= 0 0 I °
0
E 5 S|
T | | BE K i
g 2 = g 8 5 ot OT pexuMa B
<

§ \E 5 g T 3 = E[ , , | MEPONPHSTHS LEeJI0M
9 2 el o g g &lr/c| /M| T/c | MI/M
Q| e =E & =89 =L
ol Z 8 2| 8 6o S T
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CorjacHO TEXHOJIOTMYECKOTO pErjlaMeHTa 3ajloOBBIX BBIOPOCOB HE MpeayCcMaTpHBAeTC,
IO3TOMY MCPOHpI/IHTI/Iﬁ 10 CHMXKCHHUIO BLI6pOCOB 3arpA3HAIOINNX BCHICCTB B IICPHUOO HMY ne
npeayCcMaTpuBacTCs, IPU MOJTYYCHUNU HITOPMOBOIO NPCAYIIPCIKACHUA ITPECATIPUATUC B OTU JHU HC
paboraer.
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NCCIEJOBAHMUME ITPOLNECCA IMOJYYEHUSA OYUMIIIEHHBIX OT KAJIBIIUA
PACTBOPOB JUCTHUJJIEPHOHN ) KUJIKOCTH

0O.C. bo6oxkynosa, X.Y. Mup3zakynos, P.P. Toxxues, 1.1. Ycmanos, 3.H. Mamamkanos

TawkenmcKuil XUMUKO-MEXHOA02UYeCKULL UHCIUMYM
Hamaneancxuil unscenepro-cmpoumenbHulil UHCIMUmymu
(Ilonyuena 11.01.2019 2.)

Kanvyuiioan mosananean oOucmuniep CYHOKIUSU 3PUMMAIAPUHY  OauwL  OVUuYa maokukom
Hamudicanapu Keamupuiean. Texnonoeux omuiniapea 602muK X010a Kaibyulhu Hampuil cyivgpam ounau
upkmupuw - Jlcapaénu  Kenmupuieaw. Kapaénu  ypeaumuneaw. ucmuinep  cyioxiueu  mo3aiaHeaw
SPUMMATAPUHY MAPKUOU KeTMUPULLAH

Taanu y3nap: Oucmuinep CyOKaueY, Hampuii cyisgam, Kaabyuti cyasgam  oueudpamu,
()ekaﬂbuuuauuﬂ ()apaofcacu, MmuHUIULUL dapa:)fcacu, MEXHONI02UK cXema.

HpMGEOEHbl pesyibnanvl UCCe008AHUN NO NOJYYEHUIO OYUWEHHbIX Onl KAlbYusil pacmeopoe
oucmuanepHol scuokocmu. Msyyen npoyecc ocasicoeHust Kanbyus cyib@amom HAmpus 6 3a8UCUMOCmU om
mexHono2u1eckux haxmopos. Ilpuseden cocmas OHUUeHHbIX PACMBOPO8 OUCHMUNIEPHOU HCUOKOCTIU.

Knrouesvle cnosa: oucmunnepnas icuokocms, cyib@am Hampus, oueuopam cyivghama Kaabyus,
CcCmeneHs ()eKaJZbLﬂ/lHaL;MM, CMENEeHb 0C6EMIIERHUA, MEXHOI02UYeCKasA cxema.

The results of studies on obtaining purified from calcium solutions of distiller fluid are given. The
process of precipitation of calcium with sodium sulphate is studied depending on technological factors. The
composition of the purified solutions of distiller fluid.
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Key words: distiller liquid, sodium sulfate, calcium sulfate dihydrate, degree of decalcification, degree
of clarification, technological scheme.

JuctuinepHas  KUAKOCTh - MHOTOTOHH@XHBIH — OTXOJ  COJOBOTO  IIPOM3BOJICTBA,
MIPE/ICTaBIISAIONINI cOOOM BOAHBIN PacTBOpP XJIOPUJOB HATPUS M KaJlbLUg, MPAKTHUYECKU HE
UCTOJB3YeTCs] B MPOMBIIUICHHOM MacimTabe W HampaBisieTcss B NUIAMOHAKOIUTENH — «Oelble
Mops». lllnamoHakonmuTeNnd 3aHUMAIOT 3HAYUTENbHbIE 3€MENbHbIE IUIOMIAd U  SBISAIOTCA
HMCTOYHUKOM MHTEHCUBHOI'O 3arps3HEHUs OBEPXHOCTHBIX U MOJ3EMHBIX BOJI XJIOPHIaMU HaTpUs U
KaJIbLUA.

OgHuM W3 peaJbHbIX NyTed MCHOJIb30BAHUS JUCTUIUIEPHOM JKUIKOCTH SBIISETCS
3aBOJHCHHE HE(PTAHBIX IUIACTOB WJIM 3aKadka B TOrJoIIaronme ropu3oHtsl [1]. CmemuBast
JUCTWJUIEPHYIO JKUIKOCTb C OTXOJaMHU OO0KHra M3BECTHSKA U MEJOM, IIOCI€ OTAENIECHUs MU
MIPOMBIBKHA OCaJIKa, €ro HCIOJNb3YIOT ISl MEJIMOPAllMKd KHUCIBIX M COJOHLOBBIX IIOYB U B
npou3BojcTBe IieMeHTa [2-5]. IlpemiokeHo HCIONB30BaTh JAUCTHIUICPHYIO JKHUAKOCTH IS
MOJyYSHHST TUPOKCH 1A Kabius [6-9].

B ycnoBusax nedunura BoAbl TUCTUIUIEPHYIO JKUIKOCTH MOXHO HCIIOJIB30BaTh MOBTOPHO B
npou3BoJicTBe conbl. OJIHAKO, AJIA 3TOr0 HEOOXOAMMO OYHUCTUTH €€ OT MOHOB Kamibius. [losTomy
HalllM MCCe0BaHus ObUIM HAIpaBJieHbl HA IMOJTYYEHHE OYMILEHHOM OT KajlbLus JUCTHIIEPHOU
KHUJIKOCTH.

OnpITl NPOBOJAWIM Ha MUJIOTHOM YCTaHOBKE, OCHOBHBIM ammnapaToM KOTOpPOM SIBIsETCS
CTCKJISIHHBIH PEaKTOp, TMOTPYKEHHBII B TEPMOCTATUPOBAHHYID €MKOCTb M CHa0XEHHBII
AJIEKTPOMEXAaHUYECKON Memrankoi. B KkauecTBe oOCaKHalOIUX peareHTOB BHIOpaiM Cyibdar
HaTpUs, BBIICJICHHBIA M3 pacTBOpa CyXHMX CMEIIaHHBIX cojeil o3epa KapaymOer, u mupadunmura,
Tymprokckoro mectopoxaenusi. Hopmy cynbgara HaTpus pacCUUTHIBAINA UCXOIS U3 COOTHOIICHUS
Ca*2S042, wucnoms3ys 20% pacTBop cynbdara HaTpus. IIpomOKHTENFHOCTH MpOIecca
JEeKalIbIIMHALIMY JUCTUIUIEPHON KHUAKOCTU cocTaBisieT 30 MUHYT. AHANIU3 UCXOJHBIX U KOHEUHBIX
PacTBOPOB MPOBOIUIIH 11O U3BECTHBIM MeToquKaMm [10-12].

Pe3ynbratel uccienoBaHUM BIMSHHUA HOPMBI CyJdb(aT-HOHOB M TEMIIEpaTyphbl Ipolecca
JEeKaNbIIMHAIIMA JUCTUJUIEPHOM J>KUIKOCTH HA HMOHHBIM M COJEBOM COCTaB KUAKON (a3bl
MpeCcTaBIeHbI B TadmuIe 1.

W3 Tabnuisl BUJHO, YTO C YBEIMUYEHHEM HOPMBI Cylb(haTa HATPHs Ha CBSI3bIBAHUE KaJbLIUSA C
75 o 100% conepsxkanrie MOHOB Kamblius npu Temmneparype 20°C camxkaercs ¢ 3,03%, B ucxogHou
TUCTHIIEpHOU xuakoctH, 10 0,74% npu HopMe 75% no 0,34% npu Hopme 90%, no 0,11% npu
Hopme 100%. Ilpu sTom conmeprkanue xjopuaa HaTpus noBeimaercs ¢ 5,55% mno 10,60%, a 3atem
cHmxaetcs 10 9,67% nipu Hopme 125%.

Conepsxanue xJjopujia Kaublus cHukaercs ¢ 8,41%, B UCXOIHON TUCTUILIEPHOUN >KHIKOCTH
10 0,31% npu HOopMe cynbdaTa HaTpus 100%. YBenuueHuss HOpMbI cyibdarta HaTpus cBeie 100%
MIPUBOJUT B MOBBIIIEHUIO €r0 cojepxkaHus B pactBope A0 1,21% npu Hopme 125%. Ilpu sTom
conepskanue cyibdartos coctaBiuset 0,17-0,85%, B 3aBUCUMOCTH OT HOPMBI.

Tabmuna 1
Brnustnue HopMBbI cynb(daTa HaTpUs U TeMIIepaTyphl Ha MPOIECC AeKaIbIMHAIIUN
JUCTUIICPHON KHMJIKOCTH
Hopwma, Wownwnsrit cocras x.¢., macc. % Coneoii coctas k.., Mmacc. %
otn. % | Na* | Mg* | Ca* | CI" [SOs> | MgCl, | NaCl | CaCl, | NazSO4

Temneparypa nekanbuunanuu 20 °C

JUK. | 218 | 0,007 | 3,03 | 8,74 | 0,03 | 0,028 | 555 | 841 -
75 3780006 | 074 | 7,20 | - 0,018 | 9,61 | 2,06 -
90 |4,03|0006| 034 | 687 | - 0,018 | 10,24 | 0,95 -
100 | 4,17 | 0,006 | 0,11 | 6,68 | - 0,018 | 10,60 | 0,31 -
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105 | 2,35 | 0,006 | 0,073 | 6,38 | 0,17 | 0,017 | 10,44 - 0,26
110 | 4,18 | 0,006 | 0,071 | 6,24 | 0,35 | 0,017 | 10,22 - 0,51
125 | 4,19 | 0,006 | 0,067 | 591 | 0,85 | 0,016 | 9,67 - 1,21
150 | 4,22 | 0,006 | 0,062 | 5,44 | 1,57 | 0,015 | 8,90 . 2,22
Temneparypa nekanbiunanuu 40 °C
75 [376]0007| 080 | 7,17 | - 0,018 | 956 | 2,01 -
9 | 4,00|0006| 051 | 684 - 0,018 | 10,17 | 0,93 -
100 | 4,13 | 0,006 | 0,23 | 6,65 | - 0,018 | 10,51 | 0,30 -
105 | 4,29 [ 0,006 | 0,18 | 6,35 | 0,20 | 0,017 | 10,66 - 0,30
110 | 4,08 | 0,006 | 0,13 | 6,21 | 0,39 | 0,017 | 9,89 - 0,58
125 | 4,09 | 0,006 | 0,11 | 5,88 | 0,95 | 0,016 | 9,26 - 1,40
Temneparypa aexanbuunanuu 60 °C
75 1372|0006 | 088 | 7,13 0,018 | 946 | 197 -
90 | 396 |0,006| 065 | 6,80 0,017 | 10,07 | 0,91 -
100 | 4,09 | 0,006 | 0,35 | 6,61 0,017 | 10,40 | 0,29 -
105 | 427 | 0,006 | 0,23 | 6,31 | 0,24 | 0,017 | 10,56 - 0,36
110 | 4,07 | 0,005 | 0,13 | 6,17 | 0,47 | 0,017 | 9,77 - 0,70
125 | 4,08 | 0,005 | 0,13 | 6,17 | 0,47 | 0,017 | 9,77 - 0,70

CopepxaHue XJI0pHJla MarHus MPaKTUYECKH HE M3MEHSIETCS U HE3HAYUTEJIbHOE CHUKEHHE
00BsICHAETCST Pa3yOOKMBAaHUEM MCXOJHOM IUCTWIIEpHOM xujakoctu 20% pacTBopoM cynbdara
HaTpHUsL.

IloBbI1IEHNE TeMIIEpaTypbl ] neﬁ;i‘:‘;‘:‘:a_
nporecca aekanbuHAMH ¢ 20°C 10 100 { uuw, % o,
40, 60°C cnocoOCTBYeT MOBBILICHUIO
HMOHOB KajblUs B pactBope. Tak, mpu ]
40°C c yBenM4eHHEM HOPMBI Cyibdara g .
Hatpust ¢ 75 mo 100% conepkanue
kanbims coctaBisieT 0,23-0,80%, a npu 707
60°C ¢ 3TOT MOKasarelb COCTABISET ]

110 1

90 4

60 4

0,35-0,88%. VBennyeHne  HMOHOB ] NP OAOKATERLHOCTE, MUH

KaJIbIMsI MOHOB KAJIBIHUS B PAaCTBOPA C 50 +Frrrrrrr—rr—rrr—r—

MOBBIIIEHUEM Temmeparypsl  ° %0 o0 % 120 190 180
Puc. 1. BaustHre mpoaopKUTeTsHOCTH MIpoliecca Ha CTeTIeHb

obBACHsETCS HOBBIMICHUCM 6o b immarin JTUCTHIUIEPHOM KHUIKOCTH CyIb(haToM HATPHUs IPU

pacTBOPHUMOCTH obpasyroerocs temneparype 1 - 20°C, 2 - 40°C, 3 — 60°C.

cynbdara KaJIbIIHSL. [ToBenenue

OCTaJIbHBIX KOMIIOHEHTOB IUCTUJUIEPHOMN KMIKOCTH aHAJOTUYHO MOBEACHUIO MOHOB KaJbLHs IPU
temnepatype 20°C.

Crenenp aexanpimHaiuu npu 20°C yBenmuuMBaeTCsl C MOBBIIIEHHEM HOPMBI Cynbdara
HaTpust U cocrtasnser 75,57% mnpu Hopme 75% wu pocturaer 97,59% mnpu HOopme 105%.
JlanbHeliee yBenuyeHue HOPMBI cynbdara HaTpus 10 125% mpUBOAMT K MOBBIIMIEHUIO CTETIEHU
IekanpiuHanmy Beero Ha 0,2%.

Ha pucynke 1 npuBeneHsl pe3ysbTaThl BIMSHMS TEMIIEPAaTypbl M NPOAOLKUTEIBHOCTU
rpolecca Ha CTENeHb JIeKalbLUHAIMHN TUCTHIIEPHOM KUKOCTH CyIb()aToM HATPUSl.

AHanu3 TaHHBIX PUCYHKA NOKA3bIBAET, YTO C YBEJIUYEHUEM MPOJOJIKUTENBHOCTH IIpoLecca
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npu temieparype 20°C ot 5 no 30 MHHYT cTeneHb AeKalbLMHALUU NOBbIMaeTcsa ¢ 58,76% no
96,37%. JlanpHelilee yBenuueHus NpogoKUTeNbHOCTH npouecca ¢ 30 1o 180 MUHYT IPUBOAUT K
MOBBIIICHUIO CTEMEHW JAcKanblMHAUA Ha 2,2%. OTO OOBSCHSAETCS TEM, 4YTO PEaKIus
B3aumozeiictBusa SO4% - annoHoB 1 Ca®* - KaTHOHOB POMUCXOMHUT B TeueHne 20 MUHYT U IIPU STOM
okxon0 90% monoB SOs% m Ca?* pearmpyer ¢ oOpa3oBaHMEM IUTHMApPATA CyIb(aTa KalbLHs IO
peaxkuuu:

CaCl + NazSO4 + 2H20 = CaS042H.O + NaCl.

Yacte nuruapata cynbdaTa KalblMsl OCTaéTcsl B paccoyie M3-3a €ro  pacTBOPUMOCTU H
[I03TOMY CTENEHb JeKalbluHAUKU He npeBbiaeT 90% B reuenue 30-60 MuH.

C yBenmuyeHHEeM TeMIEpaTyphbl CTENEHb JAEKaTbLMHAMU HE3HAUUTENbHO CcHIKaetTcs. [lpu
temriepatypax 20, 40 u 60°C crenensb AeKaablMHALMU Yyepe3 5 MUHYT cocTaBisieT 58,76%, 55,30%
u 51,22%, uepe3 30 munyt 96,37%, 92,41% u 88,45% u uepe3 60 munyr 97,54%, 94,42% u
89,94%, COOTBETCTBEHHO. 100 -

— .

-

[Ipu JIeKabIUHAINT 90 3
JIUMUTUPYIOLIEH  CTaJue  SIBISAETCS 50 3
OTJIEJICHHE JUruapara cynbdata -
KaJbLHUs. Js 3TOTrO (D301 S

MCCIIEIOBAHbl POIECCHl OCBETICHUS U
¢bunbTpanuu, o0pasymieics IMyJabIbl
IpU  ACKaIbLIMHAIMK  JUCTHIIJICPHOU
KHUIKOCTH Cyab(paToM HATpHUS IPH
HopMme 100% W HPONOIKUTENBEHOCTH

30 4

Crenens ocseraenns, % orn,

20

10

npouecca 30 MUHYT. Mlpoto-mawTe L HOCTS OTCTANBAMNS, MW

U3 pucyHka 2 BHAHO, 9TO o 0 a0 en o e e 2 s o
cynbdar Kalpnusi Xopoiro Puc. 2. 3aBUCUMOCTb CTEIIEHH OCBETIICHHSI IyJIbIIBI OT
OTCTAaMBaETCs, OCOOCHHO IMPH OOJEE  mpomomKMTENPHOCTH mpolecca mpH Temmepatype, °C: 1 — 20, 2 —
BBICOKMX Temreparypax. Yepe3 30 40, 3 - 60.

MHUHYT JIOCTUTAeTCsl NMpUeMJieMasl CTENEeHb OCBETJIEHUs MyNbIbl, KoTopas npesbimaer 60%. Ilpu
temneparype 40°C crenenb ocBetiienus cocrasisieT 81,12%, npu 60°C yxe 91,98%.

Taoanma 2
Biausinue TeMnepaTypbl npouecca ieKajJbIUHAIUN HA CKOPOCTh (PUJILTPALMU
CTYLIEHHOT0 0CA/IKa

Ne t, °C CKOpOCTh (pUITBTPAIINH, KI/M? - U
[To myneme ITo ocanky
1 20 2334 178
2 40 3012 208
3 60 3406 247

CkopocTh (UIBTpallMU CTYIIEHHOM MyJNbIbI, MOJTYYeHHOM OTcTauBaHueM B TeueHue 30
MHUHYT, B 3aBUCUMOCTH OT TeMIEpaTyphl Mpoliecca JeKalblIMHAIIMY IPUBEACHBI B TAOIHIIBI 2.

C mnoBbllIEHUEM TeMIIepaTypbl Ipolecca JAeKalbLIMHALMU CKOPOCTh (PUIBTpAlMU, KaK I10
IyJIbIIE, TAK U 110 0CAAKY NoBbImatoTcd. [1o mynbne ¢ nossleHreM TeMmneparypsl npouecca ¢ 20°C
710 40°C 1 60°C cKOpOCTh (pUIBTPAIMH CTYIIEHHOTO OCajke MoBbImaercs ¢ 2334 kr/m? - u 1o 3012
Kr/M% - 9 u
3403 kr/m? -4, cOOTBeTCTBEHHO. IIpy 2TOM U3 OHOH TOHHA pacTBopa obpasyercs 178 kr, 208 kr u
247 Kr ocajika qUruapaTa cyiabgara Kaiablus.

Ha ocHOBe mpoBeNeHHBIX HCCIEIOBAaHUM COCTaBJIEH MaTepHalbHOM OallaHC OYUCTKHU
JTUCTUIUIEPHON KHUJIKOCTH - OTXO/a COJJOBOTO MPOU3BOJCTBA OT HOHOB KaJlblIUA CyIb(PaToOM HATPHUS,
YCTAaHOBJIEHbl ~ HOPMBI ~ TEXHOJIOTMYECKOTO  pexumMa M pazpaboTaHa  NpUHLIUIHUAIbHA
TEXHOJIOTMYECKass CXeMa  OYMCTKM  JUCTWUIEPHOW  KHUJAKOCTM  OT  HOHOB  KaJbLIMS.
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CxeMa MaTepuabHBIX TOTOKOB OYMCTKU TUCTHUIUICPHOM JKUAKOCTU C TONyYCHUEM THUIICA U
pacTBopa XJIOpUaa HaTpHs IpHBEeHa Ha pucyHke 3. JlaHHbBIe U1 pacueTa MaTepHalbHOro OanaHca
MPUBECHBI B TAOIUIE 3.

12
) . A

! ,IEKEJBLE’!I‘IE]IE’IFI I

DHCTHLISPHON IR0 CTH

=N

h

I OTcTaEaHIe C% CITSETZETEL

L2

=N

FHIETP ALHA CV CIISHSEIEH I pe 1 $ BT 3
L

LA

_E.....S....j_., ITpomMeIEsa rEmca I_'__E_L.

5]

I PacTeOopeHme MMppaGrILTHTA I

Puc. 3. Biiok - cxema O9HCTKH TUCTHILICPHON )KUIKOCTH CYIb(HaTOM HATPHS.

Tabauua 3
MarepuajbHbIii 62J1aHC IPOU3BOACTBA
No HaunmeHnoBaHnme moToka Kon-Bo, T
1. JluctuniepHas KUJIKOCTh 1,000
2. Cycnensus rumnca 1,417
3. CrymieHHas CyCIieH3us THIIca 0,726
4, OcBeTnieHHas JUCTUIUIEpHAs )KUJKOCTh 0,691
S. ['unc Ha TPOMBIBKY 0,182
6. OtdunpTpoBaHHas pamna 0,544
7. PacTBOp xsopuaa HaTpus 1,235
8. Bopa 1u1st npombIBKM rurnca 0,121
9. [IpombIThIl TUIIC 0,151
10. [TpomBbIBHBIEC BOJIBI 0,152
11. Cynbbat HaTpus 0,265
12. PactBop cynbdara HaTpus 0,417

B Tabmuue 4 mnpuBeneHbl HOPMBI TEXHOJOTMUYECKOIO pEXUMa Mpolecca OYUCTKU
TUCTUIIEPHOW JKUJKOCTH, a Ha pHUCYHKaX 4 [NpUHUUOMAIbHAS TEXHOJOIMYEeCcKas CXema.
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Taoaumna 4

HopMBbI TEXHOJIOTHYECKOT0 Pe:KHMA
HanmeHoBaHME CTaJiud M TOTOKOB HanmeHOBaHHME TEXHOJOTHUECKUX MTOKa3aTeleH
pearcHToB Pacxon, Temnepa- [Ipoune

T/T CBIPbs Typa, °C IToxazarenu

Pacxon nuctuninepHon KUAKOCTH 1,000
Pacxon Mupabunura B mepecuere Ha 0,265
cynbdar HaTpus
ITpomniecc obeccynbhaunBanus 20-30
MousHoe cootromenne Ca?t/SO4> 1,00-1,05
[Iponecc orcranBaHus 20-30
[1po10KUTENHHOCTS OTCTABAHUS 20-30 mun
CxopocTh (priIbTpaIuu CrymeHHON 650-750 kr/m*-q
YaCTH THIICA

JluctuiepHass  KUIKOCTh M3 «O€NbIX MOped» TOorpykHbIM HacocoM (mo3. 1)
MEepPeKauYnBaeTCs B HAKOMHUTEIbHYIO €MKOCTb JIUCTHIUICPHON kuakoctu (mo3. 2). B cBsa3u ¢
HAIMYHMEM B JUCTHJUICPHOW >HUIKOCTH B3BECH THUIPOOKCHIA KaJbIMs, HEOOXOJUMO OTOMpATH
OCBETJICHHYIO YacCTb.

Mupabunut
3

A
4

A
B cogoBoe
NPOW3BOACTBO
Y
2 12
Juctunneptas
XUAKOCTb _Q
1 3 R 13

Puc. 4. [IpuanMnuanbHas TEXHOJIOTHYECKAs CXeMa OYUCTKU JUCTUILIEPHON KUIKOCTH
cynb(haToM HaTpHs.

W3 HakonmuTenbHOM eMKOCTH (I03. 2) AMCTHIIIEpHast *KMIKOCTh LIEHTPOOEKHBIM HAOCOM
(mo3. 3) mepekaunBaeTcs B peakTop AeKanblLMHaUWU (103. 4), NMpeAcTaBIsAoLUi co0ol anmapar
€MKOCTHOTO THIa, CHA0)KEHHBIH MEIIaJIKOH.

Tyna xe (B mo3. 4) mojaercs pacTBOp MUpaOMINTa U3 peaKkTopa-pacTBoputes (mo3. 5). B
peaKkTope MPOUCXOJUT MPOIecC AeKAIbIIMHALUN JUCTUIIEPHOW KUIKOCTH, T.€. OCAKICHUE HOHOB
KaJbIMsI B BHJE THICA. Peakius MpoTeKaeT ¢ TeMIIepaTypol MCXOMHBIX pEareHTOB, HarpeB HE I10
TpebyeTcs.

Hcxomauble KOMIIOHEHTEI CMEIIMBAIOTCA B COOTHOIIEHHAX, oOecmeunBarommx 100-105 %-
HYI0 HOpPMY cylnb(]ar-uoHOB cynb(ara HATpUs HA HMOHBI KalbLUS TUCTHIUICPHON >KHUIKOCTH.
CHWXEeHHE HOPMBI OTHOCHTEIBHO YKa3aHHBIX HHTEPBAJIOB NPUBOAUT K CHIDKECHHIO CTETICHU
JNeKanbIIMHAIINM, a VYBEJIWYEHHE — K 3arps3HEHUI0 pacTBopa cyibpaT-uoHaMu. Peakuus
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JeKaJbIIUHALIMK TIPOTEKAeT JOCTAaTOYHO OblcTpo. Yxe yeped 15 muu pocturaercs 90 %-nas
CTENeHb JeKaJbI[MHAIIMU OT MaKCUMalibHOW. IIpakTHuecKku MOJHOCTHIO peakiusl JAeKalbLUHAIIUN
3aBepmaercs yepe3 30 MuH. B 3aBHCHMOCTH OT TeMmepaTypbl H HOPMBI CTEICHb JEKAIbLUHAIINN
nocturaer 80-90%.

N3 peakrTopa nekanbuuHaiuu (1mo3. 4) cycrneH3usi CaMOTEKOM HaIpaBJI€TCs] B OTCTOMHUK-
CTYCTUTENb KOHMYeckoro Ttuma (mo3. 6). Ilpomecc ocaxaeHus KpUCTAIOB THUIICA HPOTEKaeT
J0CTaTOYHO OBICTpO. Yike dyepe3 20 MUH JAOCTUTAETCS MaKCHMalbHasl CTEIEHb OCBETIICHUS, Ooliee
92%, a :T B crymienHo# yactu cocrasiser (2,5-3,5):1.

I[In0THOCTH OCBETIeHHOH uacTu coctaBiuseT 1,187-1,195 r/cm®. OcBernenHas pama uepes
MIEPETOK HAIPABJIAETCS B HAKOMUTEIBbHYIO €eMKOCTh Xyiopua HaTpus (1o3. 12). Cycnensus rurmca u3
KOHUYECKOW YacTH OTCTOMHHKA-CrycTUTeNs (1o3. 6) caMOTEKOM HAaIpaBisieTCsl HA JIEHTOYHBIN
BakyyM-mibTp (1mo3. 7), rae mpoucxomut pazaenenue ¢asz. CycreH3ust xopomo (GuibTpyercs,
CKOPOCTh (MIBTPALMU TI0 CyXoMy ocaaky cocTaBiser 600-800 kr/m?-4. OCHOBHOW (HIBTpAT
cobupaercss B cOOpHHKE OCHOBHOrO ¢uibTpara (mo3. 8). 3arem rurc Ha GUIBTPE MPOMBIBACTCS
BOJION B COOTHOIIIEHUH THUTIC (a0C. cyX. B-BO) : Boga = 1:1.

[IpombIBHBIE BOBI TTOCHE (PHUIBTpalUM COOMPAIOTCS B COOPHUKE MTPOMBIBHBIX BOJI (T103. 9).
I'uric ¢ nerTouHOro (PMIBTPA HAIPABISIETCS ISl JAJIbHEHIIEeH mepepaboTKH.

OcHoBHOH (punbTpatT U3 cOOpHUKA OCHOBHOTO (puiibTpara (mo3. 8) HeHTPOOEKHBIM HACOCOM
(no3. 10) mogaercs B HAKONUTENIBbHYIO €MKOCTb XJiopuaa HaTtpus. [IpoMbIBHBIE BOABI U3 COOpHUKA
MIPOMBIBHBIX BOJ (1103. 9) 1eHTPOOEKHBIM HacocoM (1mo3. 11) momaroTcs B peakTop-pacTBOPUTEIND
(mo3. 12), rae npoucxoauT pacTBOPEHUE MUPAOMIINTA.

Takum 00pa3oM, MPOBEACHHBIE HCCIENOBAHUS MOKA3IM MPUHLIUIIUAIBHYIO BO3MOKHOCTD
JCKAIBIUHALINN  JUCTWJICPHOM JKHUIKOCTH COJOBOTO IMPOU3BOJACTBA Cydb(paToOM HATpUs U
MOJIYYEHUsI OYMILIEHHBIX PACTBOPOB TMPUTOJHBIX [UIS HCIOJB30BAaHHS B  IMPOU3BOJICTBE
KaJIbLIUHUPOBAHHOM COJBI.
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S"SBEKI/IGTOHI[A TABUATI'A S5KOJJOI'HK MYHOCABATHHHI'
MABHABUU-AXJIOKUU ME3OHJIAPUHHU INAKJ/IJTAHTUPUII

M. Vpunboea, A. XakumoB

Dapzona noIUmMexHuKa UHCMumymu
(Kabyn kununou 13.12.2018 1.)

YWﬁy Mak,‘O]laaa UHCOHHUHZ mabuamaa >K0N02UK Mynoca6amuHuH2 MabHaeuﬁ—axﬂoxud Me30HIapu,
mamoﬁuﬂﬂapu 6d )7311261 Xoc xycycusamiapu UIMULL — Hasapmi :)fcuxam()an maxaul SmujicaH.
Tasanu cysnap: Aax10K, 9KOJIOCUS, UHCOH 8a mabuam, 3KOI02UK MaAOanusim, axaoKuil
HopManap,en06aiiauly8
B oannoi cmamove HAY4YHO AaHAIUIUPOBAHbL nyoeyo—Mopa/szble Kpumepuu, npuHyunsl U
0COOEHHOCNU DKONO2UHECKO20 OMHOUECHUS Yell08eKd K npupode.
Knrouegnie CJ’lOGtI:MOpaJZ'b, IKOJI02UA, YeloeeK U npupoda, JdKoJjocudecKasl Kyrovmypa, mMopaivHbvle
HOpMbl, 2]1060]11,{3(11414}1.
This article scientifically analyzes the spiritual and moral criteria, principles and peculiarities of the
human ecological attitude to nature.
Key words: morality, ecology, man and nature, ecological culture, moral norms, globalization.

VHCOHUATHUHT Y30K Huutap naBoMuja TabuaTHU acpa® — aBaiinaimi, ep, CyB Ba XaBOHM
n(IOCIaHTHPMACIUK Macajajapura bTHOOPCH3 MyHOCabaTH YTraH acpHUHI OXHUpUTa Keluo
KUJIMHA 9KOJIOTHK TaxXAUJIAPHU KEITUPUO YUKapIu.

“Okosnorust — (TOHOHYa ‘“KHMKOC” — KO, yi, MakoH Ba ‘“JOroc” —TabBIUMOT, TYILIyHYa)
OpraHU3MIJIAPHUHT OUp-OMpu OMiIaH sIaml MIApOUTH, YIAPHUHT MyHOCAO0ATWHU YpraHyBuu ¢aH.
“Oxosorus” aramackau OupuHun 0ynuo, hanra 1866 ini onmmon Guonoru D.I'ekken kupurran”[6].

Xo3upaa “Tabuar-xaMUSAT-UHCOH MyHOcaOaTIapyuHH OOIIKAPUIIIA aXJIOKUN HOpMallap/iaH
¢oiiganaHuI UMKOHUSATIAPUHN: MaxXaJUTHA, MIJUTAN, XyIyJUi Ba TI00all Aapakanapaa YpraHuill,
yJIApHUHT YMYMHMHCOHMH YHUBEpCal ME30HJIapU IIAK/UIAHUIIN KOHYHUSTIApUHU aHUKJIAl MyXUM
Ha3apHUi-METOJO0JIOTHK aXaMHATIa ora.

“Tabuar Ba MHCOH ¥y3apo MyailisisH KOHYHMATIAp acocujga MyHocabataa Oymamu. by
KOHYHHSTIApHH Oy3uIl YHTIa0 OyimMac sxonoruk Qamokatiapra oymb keinaau” [2]. 3epo, Oy TH3HM
MyHOca0aTIapuHu OaxOJIAIIHUHT SKOJIOTMK axXJOKUM HopMalapy MWIIMH Ba yMyMHHCOHUH
TapuXuil TaxxpudanapHu, XaéTuil aHbaHAJIAPUHU, XYKYKUH ME30HIApUHU YHFYHIAIITUPUO, KaJpUsT
MaKoOMHJa HaMOEH KWJIaau. AWHHMKCA, SKOJOTMK MYyaMMOJApPHUHT IIoOamiamub KeTUIH OuiaH
MUJUIMHA 3KOJIOTUK axXJIOKUW KaJpusariapra yYMYMUHCOHMAT MaH(paaTiapu HyKTau HazapuiaH
EHommInb, axaMusATH OaxonaHanu. byHna MWUIMHA  SKOJOTMK  aXJOKUH MebEpIapUHUHT
YHHUBEpCaJUIallyBH, OHp TOMOHJAH, ‘‘TabMAaT-KaMHUAT-WHCOH THU3UMHM MyHOcabaTiapuHU
OolIKapuIll TAapTUOMHM Ba YJIAPHUHT (YHKIMOHAN YWFYHJIAIIYBUHU TabMUHIAWIM. WKKUHUM
TOMOH/JIaH 3ca, Oy TU3UMHHU OOUIKAPUIIHUHT MUJUITMM MabHaBUN-aXJIOKUH yCyJIapy Ba BOCUTAJIapH
PHUBOMJIAHUILN TI00aJ1 3KOJIOTUK O0apKapop TapakKKUETHHU Ba YHUHT HCTUKOOJIJIApUHU OeNruiaiiu.

Typnu xamusitnapra, MWUIaTiapra XoC AKOJOIMK aXJOKH KapalnulapHH, MYyKOOWJ
TaBJIMMOTIIAPHU YpraHuil Ba ynapra auddepeHunnan €HI0MraH Xoi1a aMaauéTra Kopuid KUIUII
MyCTaxkKaM HWJIMHM acoclapHM TakKo30 KWUJIaJAu. OKOJOTMK MYyaMMOJApHUHI TJio0ajianlyBu
Kapa€Huga ‘‘TabuaT-KaMHUAT-WHCOH THU3MMH MYyHOCA0aTIapMHM OOIIKApUIIHUHT MWJUIMH Ba
YMYMUHCOHMM MabHaBUN-aXJOKUH yCyJIapy, BOCHUTAJAPUHMHI MHTEIPAaTUB XYCyCUATIapU
O0axoJalIHWHT YHUBEpPCAl ME30HJapy IIAKUIAHWIIWTA ONu0 Kenmaau. SbHM, MWUIMA Ba
YMYMHHCOHHMH 3KOJIOTHK aXJIOKHI HOpMajlap MHTErpaluscu HaTHKacuaa “‘Tabuar-KaMusT-UHCOH
TU3UMH MyHOcabaTIapuHu 0axoJal Me30HIapy YHUBEPCAUIAIMOKAA.

AnbGatTa, >xaMUSATHUHT O0apKapop 9KOJIOTHUK TapaKKUETH JapakallapuHu 06axosamia MUUTHNA
Ba YMYMHHCOHHMH axJIOKHMl HOpMajlap HMHTETpalUsACH SKOJOTMK Ba3USATHUHI Tjo0an MHKEcaa
KECKHMHJIAIyBUTa MYHOCAO0ATHUHI TaK030CcH OYIu0, YMYMHHCOHHMSAT 3KOJOTHK MaH(paaTiapu
yirywiuruan — udopanaian.  YUyHku,  Oupunuudan, - “‘rabuar-KaMHUSAT-UHCOH  THU3UMH
MYyHOCA0ATIApHUHT JOMMHUN paBHIAAa PUBOXKIAHMO, MypakkaOmamuO Oopuiu OuiaH MHJUIMN
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HKOJIOTHUK axXJIOKMH HOpMa Ba TaMoWWJUIapra yMyMHHCOHHUATHUHI Tana0M XaM omub Oopaiu.
Hxkxunuuoan, “Tabuar-XaMUSIT-UHCOH TH3UMHAA “MHCOH Ba Tabmar’, “WMHCOH Ba HHCOH,
“KaMHAT Ba TabuaT’ MyHOca0aTIapuHU OOIIKAPHILIA YHUBEPCAT aXJIOKH HOPMAJTAPHUHT TapKuO
TONMUIIM, YOy TU3UM TAapakKKUETH HapakaCMHU OENTrMiIOBYM OMWII XUCOOJIaHAAU. YuuHuuoaw,
MyaiisiH DKOJIOTHK MaKOHHUHI TaKO30CH OWJaH IIAKJIaHTaH Xap KaHIail MHJUIMHA HKOJOTHK
axJOKUH HOpManap yMYMHHCOHMM KaJpUSATIAPHUHI KOHKpET Tap3ia HaMo€H Oymummaup. Ly
HyKTau HazapJaH “TabuaT-KaMHUAT-MHCOH THU3UMH MyHOcaOaTIapuHU OaxOJalTHUHT MabHABHUI-
axJIOKUH ME30HJIapUAaru y3rapuuuiap 3KOJOTHK Ba3UAT y3rapuiuu OwiaH OOfiMK OYiau0, yHMHT
XapaKkTepuHHU OeNTHIAHINTaH SHI'M YMYMHHCOHUN YHUBEpCAl axJIOKUH ME30HJIAPHHU aHUKJIAIIHUA
TaK030 KHIMOKAA.

“Tabuar->XxaMUST-UHCOH” MyHOca0aTIapuHu OaxOJAIIHUHT YHUBEpCAl MabHAaBHIi-aXJIOKHHA
ME30HJIapu, SHI aBBajO, YHMHI CYOBEKTJIapu YypTracuJard MYTaHOCHUOJIMKHM TabMMHIIALIra
Kapatwiragaup. 3epo, cyObekTnap (’KaMusAT Ba MHCOH)HUHT MabHABHH-aXJIOKHH PUBOMKIIAHHUII
Japakac, yJIapHUHI TabuaTra MyHocaOaTH HaTwxkajnapuHu Oenrunald Oepaau. SIbHU, KaMusAT Ba
WHCOHHHMHT Ta0Warra HUCOAaTaH MabHABHI-aXJIOKUA MyHOca0aTHHH OaxoJamijga yHUBEpcal
TaMOWMIIJIap INAK/UIAHUIIM OMJIaH IIaxca 9KOJOTHUK MAChYIHAT, Oypd, MaXOYpHsT XyCyCHATIapu
HaMOEH Oynanu. DHr MyXHUMH, “TabuaT-KamMuaT MyHOcabaTIapriHU MabHABUI-axJIOKUI Gaxosal
ME30HJIapUHU OeNruiania, MHCOHHUHT TaOMMi pecypceiapra 3XTHEXKU OujiaH TaOMATHUHT Y3UHU
V34 TUKJIAIl UMKOHUATIApU YpTacujard MyBO3aHaTHM TabMUHJIAII acOCHUU Tanald OYIMIIM Kepak.
UyHku, xap KaHAall MHCOHHUHT ¥3 MXTUMOMHA (aojMsATH Ba YHMHI SKOJOTHK OKHOATIapu y4dyH
IAXCUI MaChYJIHATH, >KaBOOTapiurd ‘‘raduar-xkamusT MyHOocabaTiapu (IIMBUIM3AIMSIIAIITAH,
MajaHui €ku EBBOWHM, Fallpyu WIIMHI) XapaKTEpUHH, PUBOKJIAHUII JapakaCMHH OenruiaiuraH
YMYMHUHCOHUI MabHaBUN-aXJIOKUH ME30HTa aillaHMOK/1a. “DaH-TeXHUKa paBHAKU MHCOH Ba Tabuat
ypTacuaa ssHru4a MyHOCabaTiIapHU LIAKIJIAHTUPUILIHH, S9KOJOTHK MaJaHUSATHU PUBOKIAHTUPULLIHU
taab sta conutaau’” [7].

“TabuaT-)xaMusaT’ MyHOcaOaTIapuHHU OOILIKAPHUIIIAa MabHABUN-aXJIOKUHA ME30HJapra amai
KUJIUII O0OBbEKTUB KOHYHHSTIApra, XyKyKHid TapTHOIapra aCOCIIAHMOFH JIO3UM.

VHCOHUSATHUHT TapUXUil PUBOXKJIAHUII Takpubanaapu OUp MKTUMOMM-cUEcHI Ty3yMaaH
Oomkacura YTUII JaBpuia ‘‘Tabuar-KaMUsAT-HHCOH MyHOcalOaTiapuaa XaM aHbaHABUWIMK Ba
BOPUCHIIMK YpTacuia yswinnuiapu pyil Oepummnu kypcatu0 OepraH. XycycaH, UKTUCOAMMA Ba
cuécuil XaéTHUHI OeKapopiallyBu OEBOCHTA HKOJIOTHK MyHocabaTiiapia XaM Ky3aTwiaau. JIekuH,
9KOJIOTUK MyHocalaTinap riobautamryBu Oy Jkapa€HHU OOIIKapUIIHM  MabHABUN-aXJIOKUN
AKUXATJaH TAKOMUUIALITUPUIIIHY Tanal Kuilaau.

DKOJIOTUK aXJIOK HOPMaJapUHHMHT ‘“‘TabuaT-KaMHMAT-MHCOH  MyHOcabaTjapuHH OKHIIOHA
OomIKapuIard poJMHU TYHUIYHHO OJMII y4yyH MyXUM (ancapuil axjokuil TymryHya OVyiraH
KaJpusaTiap OuiaaH MyHocaOaTMHM KUCMaH KypuO Yyrum makcaara myBoduk. Kanpusrtmap —
KaMHAT Ba LIaXC MaJlaHUW PUBOKJIAHUIIMHU TapTUOra coiayBud MyXuM oMusutapaup. LIyHuHT
yuyH XaMm Oy macana ¢aitnacyduap, coruosoriap, aHTpOIOJOIIap Ba MCUXOJIOTIap TOMOHUAAH
JUKKAT OMiiaH ypranuO KeauHau.

Axcuomnorus ¢paHu MaJaHUATHU KaApUATIAP TU3UMH, YIapHUHT cudaT KYpKUHH Hdoaacu
ne6 mapxyaiau. Kanpusitinapra HucbaraH Oapkapop Kapalulap MaJaHUATHH TYUIYHUITHUHT
Y3arvHU TalIKWI KWIAIW, YJAPHUHI aCOCUM NPUHLMIUIAPU UKTUCOAUM, CUECHM BAa WKTUMOUMN
Ty3wiIManap/a, paHjaa, caHbaTaa, axJI0Kaa, XyKyKa, TUHAa Ba TYpMYII Tap3uaa Y3 akCUHU TONAIH.
Hlynnail 3kaH 11axc dKOJOTHK axJIOKHU IIAKIIJIaHUIINAAA KaJAPUATIAPHUHT aXaMUSTHHHA KYpCAaTHII
MYXHM aXaMHsIT KacO dTajIu.

Ymby macanaHu XaMMmara MabiyM OYnraH KyWugaru ¢Gukpiap 3amMHpuaa Kypud YHMKCak,
OyHra TyJa MIIOHY XOCHJ Kuiamu3. MIHCOH Oup BaKTHUHT y3MJla HACPOHHM, MyCYJIMOH, OYyAJIUCT,
STHUK JUH Tapadropu, €ku KOHQYUMHYM OYIMIIM MYMKHH, aMMO TaOMaTHH CEBMac/iaH, YHU
acpa0b-aBBaillamMaciaH MaJaHUATIIA O6yna onMaiau. LIlyHUHTIEeK, MHCOH ¥3 KacO-KOPUHUHT ycTacu
OynuIIM MYMKHH, aMMO ¥3M SIlaraH, ycraH Ba MeXHAaT KWIaéTraH TaOMuWi MyXUTHHM acpad-
aBaillamacnad, yHH Myca@oJIiri Ba TO3AJIMITMHU XUMOSI KHJIMacAaH TypuO, XaMm axJOKJIH, XaM
MaJaHUTIN OY1a onManIu.
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SxuH kumuiaapura Myxab0aT XHCCHM Xap KUMra xam aTo dSTMaraH, OyHaail TyHFyHU
TapOusIalNI XKy/1a Mypakkad Ba cepAauKKaT Bazuda, NTyHHHTIEK Tabuarra Myxa0OaTHH TapOusall
y3-y3ura HucbaraH MyHOcabaTHU OWIAWPAIN, WHCOH SKOJOTHK axXJOKH Ba MaJaHUSTHHUHT
MOXHUATH XaM aHa IIyH/a.

Wuconnap y3apo myHocabaTiapuna KaHYAIMK axJOK MebEpiapura amaji Kujica tabuarra
XaM IIyHJal axJoKui MyHocabarnma Oynumm 3apypamp. Tabuarra, atpod MyXHTra axJIOKHMA
MyHOcabarna Oymuin, xap OMp WHCOH WXTHUMOWN XaéTu Ba (DAONMSITHHHHT acOCHH TaMOWWIIH,
OCNTruyIOBUM KOUAACH OYVIHUINM Kepak. AXJOKUN MaJaHUSAT TabJIUM TapOus, KyHIAJIUK XaéT
KEUHpHUII, TypMyILI Tap3H, y3apo ajoKajap jkapaéHujaa makiviaHaauv. IyHWMHTrIeK, MHCOHHUHT
9KOJIOTMK MabpHudaTHIard axJIOKUWINK YHUHT Tabuatra MyHocabatuja sSKKoJi KYpuHUO, Tabuar,
KAMUAT oyuaaru Oypd Ba >KaBOOTapIMKHM >KUANWK Macana KuwinO Kysau. by tabuatnan Tyrpu
GboiTaNaHUIIHUHT MYXUM aXJOKHM OMWJIM, Xap OWp IIaXCHUHT SKOJIOTMK OHTH, axXJIOKU Ba
Ma/IaHUSTH MAKITIAHAIIMHAHT XaM/a SpaTyBUMINK (GaOTUATHHUHT MYXHUM IIAPTUIHP.

WHCOHHMHT 5KOJOTMK MabHaBUN-aXJIOKUN MachyIUSATH YHUHT aTpoduaru Tabunii Myxuria
KaHYaJIMK axXJOKUH (aonuaT KypcaTanTu-i0 KaHaail ¢ebn — aTBopra acociaHasAnTH, y Tabuar
YMYMMUWUTHH ~ WOKTUMOWK  OOWMJIMK OSKAHJIIMTUHU  aHTJIAWIWMH, Y3WHM Tabwartra OyiraH
MyHOCAa0aTUHU MHCOHUIIMK TaMOMWIIapy acocuaa OouIKapa ojauMu, AeraH Macaiajiapra Keiauo
TaKalaMus3.

IOxopugarn MyaMMOJIapHUHT €4MMM HWHCOHJA O3KOJIOTMK  aXJIOKUM  MaJlaHUSTHU
IIAKIAHTUPUII ME30HM XucoOnaHagu. WHCOHHMHr Tabuatra axJoKuil MyHoca0aTH YHUHT
KyHIQIMK (QaonuaTuaa aHUKIaHAOW. AWHM MaiTaa Xxap OWp INIAXCHUHT aXJIOKH-IKOJIOTHK
(daonuATH KaMUATHUHT Makcaj Ba Basudanapu BocutTacuna Oenrunananu. Iy epma skomorux
axJIOK HOpMaJIApUHUHT UJIMHUI-METOA0JIOIMK KOHLIETIMUACUHN UIIA0 YMKHUII Ba YHIAH aManuéria
doiinananum 3apypusaTH kenubd uukaau. Jlemak, SKOJOTHK axJIOK HOpMalapu MyaWsH WIMHIA-
METOAOJIOTHK TH3UMIa acOCIaHWIIM Kepak, Oy Xos Tabuarra HUCOATaH KaJpHITIN MyHOCA0aTHU
HIaKJUIAHUIINTA Ba MOKTUMOMM-aXI0KH HOpMaJTapHUHT Kapop TOMHUIIUTA XU3MaT KUJIa Iu.

Kamoarumnuk GuKpuIa XaIKHUHT TabuaTtra, aTpod-MyxXuTra MyHocabaTu, yHH epra, CyBra,
XaBora Ba OJIOBra OViraH SHT KaJuMuil Mexp MyxabOatu xabu daszunatnapu udonanananu. Iy
MabHOJA, KAMOATUUIUK (PUKPU AKOJOTMK MaJaHUAT CaBUACHUHM Owiaupca, aiHM Oup Bakria
KAMOATYWIIMK TabCUPU BOCHUTAcHJa Xap OMp MHIMBUJA OHIM Ba XYJIK-aTBOpUTa CO(] 3KOJIOTHK
MYXUT TYITYHYaCUHH CUHTIUPUO OOpUII yUyH Ky/a Kyjlai mapT-IIapouT spaTHIIaIu.

Maxainna, acocaH ¥30ek XaJKura, MUIIaTUra Xxoc Hoé0 Ba 6eTakpop MKTUMOUI Xoaucaaup.
Maxamia xa€tu OOpIUKANP. YHUHT MyXUM POJIU IIYHJAKHU, Maxaia MHCOHIA TaOUM MyXHUTTa
acpa0-aBaitna® MyHocabarna Oynaumn — TyWiFycuHM — OonanmukaaH — cudHraumpanu. Hlapxnaa
OKCOKOJUIAPHUHT, MypaOOuimapHUHT oOpy-3bTHOOpu KamumiaaHn Oanmann Oynran. Iy cababiu
MaMJIaKaTUMM3/1a aMajira OIIMPHIAETTaH Y3rapHIUIApDHUHT aXaMUSATHHM Ba Xa€TUHIMTMHU
aHrJaral OKCOKOJUIAp XO3UPI'H AKOJOTHK MyaMMOJIApHU XaJl KWIMIJA, IIYHUHTIEK, Ha3apuMHU3/a,
MamJIaKaTUMM3/1a €11 aBJIOJHUHT HKOJOTHK aXJOKHM HIAKIUIAHTUPUII XamJa PUBOXKIAHTUPHILAA
CAIMOKJIM XHCCa KYIIMIUIApH MYMKHH. J[apxakukaT, Maxauia uOpaT Ba TapOWsi MacKaHW, y3u
AmaétraH TaOUMil MyXUTHH acpal-aBailloBUM MycTaxkaM KYpFoH, Tabup >xou3 Oyica, BSHT
camapaJiy 3KOJOTHK axXJIOK Ba MaJIaHUAT MaKTaOM XaMIup.

AXJIOKMI-9KOJIOTUK MAJAaHUATHU SXJIUTIUTU IIaXCHU HKOJOTMK Ouiumiapu, Tabuarra
HUcOaTaH axJIOKui MyHoca0aTH, axXJIOKMM-dKOJOTUK XYJK-aTBOpU Ba (HAOMUATHHUHT Y3apo
MYTaHOCHOJUTY Ba MyHTa3aMIUTuAa ¥3 UPOJaCHHU TOMAIH.

“TaOuaT-)xaMUAT-UHCOH~ MYyHOcabaTiapyuHU OOIIKAPUIIHUHT JEMOKpPATHK XapaKTepu Ba
T'YMaHUCTUK TaMOMWJIapra MOCIUTM YMYMHUHCOHMM KOJIOTHUK axXJIOKUN KaJpusATiap Japa)kacuiaa
HaMOEH Oynaau. AHUKCA, SKOJOTUK (PAOTHSITHA OOLIKAPUIIHUHT XaJIK TOMOHH/IaH HAa30paT KUJIHILI
MMKOHMATH, YHUHT JIEMOKpPATHK XapaKTepUHU OENTrMIOBYM MYXHM Me30H XucobOnaHaau. byHna
KAMUATHUHT CHECUM MHCTUTYTJIApH, XyCyCcaH JaBiaT, YHHMHI KOHYHHW- XYKYKHIl Ba MabHaBUM-
axJoKui kadomatu OYnuIM Kepak. SIbHU, JNaBIAaTHUHT (QYHKOUSACH ‘‘TabHaT-)KaMUAT-UHCOH™
MyHOcabaTiapuHU OOUIKAPUIIHUHT XYKYKMM Ba axJIOKUA ME30HJIIapUHHM JKaMUSAT YCTKypMa
JJIEMEHTIIapU OpKaJIM TapTUOra CoJMIIAaH uoopar OYnauO, 5KOJIOTMK (aoIMATHU OOIIKApHII
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MHCTUTYLIMOHAJT TH3UMH CaMapaJopiurd MabHaBUI-aXJIOKUM Me30HJIapra Kypa TallKWUIAIITaHIUTUra
OornuKIup. YyHKH, SKOJOTHK (DAOJMATHHT axJIOKUH ME30HJapu Ba XYKYKHH KOHYHJApU aHUK
OenruiaHMaca TH3UMHUHT MyTaHOCCUOJIUTY XaKu1a rarn OYIuId MyMKHH SMac.

“TabuaT-)kxaMusAT-UHCOH~ MYyHOca0aTJIapuHH OOIIKAPHUIIJIA MWLM Ba YMYMHUHCOHUH 3KOJIOTHUK
axJIOKUI KaJpHUATIAPHUHT WHTETpalMsUIallyBy Ba INI00AJUTAlyBH XO3UPTHU JaBpAa OapKapop 3KOJIOTHK
PUBOKJIAHUIIUHUHT O0BEKTUB KOHYHUATH OYIMO, YHUHT TapUXH TEHACHIMACUHN XaM/la IUBUIH3ALIIHS
WMCTUKOOMMHK OeNTHIIOBYM YCTYBOp OMIIITa aiylaHMokaa. Kyimiran MyamMmorap TaxXJIWid KyHHIard
XyJjocajgapra acoc OYiad, SbHHU: OupuHuuoan, xXap KaHIAW KamusaTaa ‘‘TaOuaT-)KaMUSAT-HHCOH
MyHOcCa0aTIapuHU OOIIKAPHINI KOMIUICKC-CHCTEMANH KapaéH OYIn0, MKTUMOWMA, HKTUCOIUN, CUECHIA,
MabHABUH, PyXUil KOMIOHEHTIAPHUHT TaOUuii aTpod MyXUTHH MyXodasza KWIHII MaKCaau JoHpacuia
¢GyHKIIMOHAN ~ OOFNIAHWILIAPWHU  TaK030  KWIATW;  UKKUHUUOGH,  ‘‘TaOuaT-)KaMUST-HHCOH
MyHOca0aTIapuHu OOLIKApHILI CUECATUHHHT axXJIOKUH HOpMajapra acoCIaHUIIM, YHUHT JEMOKPAaTHUK
XapaKTepUHH, TYMaHUCTUK MOXMATHHU HAMOEH KWJIAIu Ba OapKapop SKOJOTUK TapaKKUETHUHT OMUIIH
XUCOOJIaHaAH; yYuHUUOaH, ‘‘TabuaT-KaMUAT-UHCOH  MyHocalaTIapuHH OoIlKapuiiia MabHaBUM-
axJIOKUIl HOpMaJIApUHUHT YHHUBEPCAIIAIIYBH Ba INI00AJUIATYBU SKOJIOTHK PUBOMXKIAHUIIMHUHT YMYMUR
KOHYHUSATUIND; MYPMUHYUOAH, SKOJOTHK (AONUATHU axJOK HOpMalapy acocuaa OOoIIKapuIl
caMapaZioOpJIuT  KaMHUAT  ab30JIADUHUHI  MabHaBUH-MaJaHUN  CaBUACHHU  PUBOXKIAHTHPUII
MHCTUTYIMOHAJ TH3MMHU PUBOXJIAHUII Japa)kacura OOFIHMK OYynanu; Oewunuudan, “tabuaT-KaMHAT-
WHCOH” MyHOca0aTiIapuHHu OOMIKAPUIIHUHT YMYMHUI MaKcaJu JoMpacHuia: XyKyKuil Mebéprap, cuécuii
aKTiap, axJIOKUid HOpMasap, AWHUN KaJpUSATIAPHUHT ¥3apo YWFYHJIAIyBH, YHUHI CaMapajopiurvuHu
TabMUHJIAWIN; OIMUHYUUOGH, ‘‘TaOUaT-)KaMUAT-UHCOH~ MyHOca0aTIapuHH OOIIKApUIIIa WKTHMOUN
Ha30paT WHCTUTYIMOHAJT THU3MMHMHMA OKWIOHA TAalIKWJI OTUII Ba YJIapHU  (YHKIHMOHAT
MYBO(MKJIAITYBUHUHT axJIOKUH HOpMallapra acOoCIaHUIIN OapKapop JKOJOTHUK TapaKKUETTa XHU3Mat
KWIaAW, emmuHyuoan, ‘‘rabuaT-KaMusAT-MHCOH MyHOcabaTiapuHu OOIIKApHUIN camMapagopJIurH,
YHUHT OOBEKTH Ba CYOBEKTJIApH YpTacHIard axOOpoT aJMallMHyBHHHM PAlMOHAN TAIIKWJI KWJIHIITa
OOFIIUKIUD.
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XA)KBI/Iﬁ XAPAKTEP APATHIINJIA MOHOJIOTUK HYTKHUHI' V3UT' A XOC
XYCYCHUATIIAPHA
(460ynna Kooupuii acaprapu muconuoa)

®. TypcyHoBa

Dapeora nonUmMmexHuUKa UHCMumymu
(Kabyn ununou 20.11.2018 11.)

Masxkyp maxonaoa A6oyana Koodupuil xadceuti acaprapuoa MOHONOSUK HYMKHUHE Y3ued XoOcC
xycycusmaapu, 6aouuti-3cmemux QYHKYuacU 6a KAXPAMOH XAPAKMEPUHU Apamuuioasu aoubHuHe maxopamu
épumunean. E3ysuunume 3axapxamoa Kynieu, KuHOs, NuuuHe MABHONGPUHU YCMAIUK Ounan acapea onub
KUpeanuel, MOHOIOSUK HYMKHUHE W4KU (0803CU3) 64 MAWKU (08031U), INUCMONAD WAKIIAPUOAH Potdaranean
X010a Xaxceutl KaxpamoHHune y3-y3unu hous KUIUWU MUucoiiap époamua ouud bepuieat.

Tasnu cyznap: y36ex usicooKopaapu, uxcoouli Mepoc, 6aouuti uxcoo, a0adbuém pasrHaru, aoud Xaxceusiapu,
MOHOIO2UK HYMK, A0AOUEMUYHOCTUK, MOHOCPAGDUK NAAH, MAXOPam, Xaxiceutl acapaap, 6aouuii Hymy, HymK munu,
MawiKy (08031u), UYKU(0B03CU3), INUCMONAD WAKLIAD, HYMEK COXUOU, Xapakmep KUppaiapu, Makoya yseapuunap,
YUpKUH OYHE, camupa KAMYUCU, JICUPKAHY, AYUHAPAU XONAmaap, KUHOA-KeCamuk, UYKu HYmK, (DenbemoH,
NOpmMpem, Xajiceuil NepPCOHANC, XANCEUL MAHKUO, CEPAHCUNO KVA2u, ICMemuK mMavCup, Xadiceuil KaXpamoH.
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B omoit cmamve onuceleaemcs, 4mo 0cobenHoCmU  MOHONI02UYeCKOl pedu 6 xydoofcecmeeimod
ICMemudeckol YHKYUU U AaemopcKoe MAcmepcmeo 8 cOo30aHuu nepconasca 6 pabomax A6oyanvl Kaoupu.
Bcmynnenue nucamens camupuiecko2o 0Mopa u upoHuU 8 nbece, HympeHHss (Muxas) u GHewHss (Cvliuumas)
peUb, UCNONIb3YA INUCMOJIAPHbIE d)Oprl onsa CAMOOMKpbIMUA IOMOPUCMUHUECKO2O 2epoAl, Oblu NoKazamvl ¢
peaitucmudHblMu npumepamu.

Knroueewvie cnosa: y36eKCKu€ nucamenu, meopdeckoe HaCﬂedue, xydoafcecmeeHHoe nucemo, paseumue
Jumepamypebl, xy&oofcecmeeHHoe meopuiecmeo, omop nucamedii, MOHoOJI0cU4ecKas  peub, KOMUKCHL,
aumepamypHvle UCMOYHUKY, MOHOSPAQUUECKULl NIaH, MUn pedu, 6HeWHUll (CIbIUUMbIL), BHYMPEeHHUl
(mume)peub, BI’IMCWIOJZ}ZprZIZ xapakmep pedyesoco Hocumeis, Nno3umueHble U3SMEHEHUsA, ocmpasd camupa,
packpvlearwue e2o omepamumenvHvle, npuceoarowue, BHympertue (Moadawue) MOHOI02U, BHYMPEHHSS Peub,
JUYHOCMuU, nopmpemsl, OMOpucmuiyeckas Kpumuka, cmex cepacanma, rOMopucmuueCKmZ nepcoHasic,
acmemuyeckuli ¢ghgexm.

This article describes that the features of monologue in artistic aesthetic function and the author’s skill in

creating a character in the works of Abdullah Kadiri. The writer’s introduction of satirical humor and irony in the
play, internal (quiet) and external (audible) speech, using epistolary forms for self-discovery of the humorous
hero, were shown with realistic examples.
Key words: uzbek artists, creative heritage, fiction writing, development of literature, artistic creativity, writer's
humor, monologue speech, comic books, literary sources, monographic plan, type of speech, external (audible),
inner (silent), epistolary, the character of the speech holder, positive changes, ugly world, sharp satire, revealing
his disgusting, squatting, inner (silent) monologues, internal speech, personalities, portraits, humorous criticism,
sergeant laughter, humorous personage, aesthetic effect.

MycTakwuMk Huutapuga Oup KaTop KaTarOH KWIMHIAaH (DUIOHM MXKOIKOpPJIApHUHI XaéTH Ba
YOKOMH MEpPOCHHM YpraHMil, yJapHUHI acapiapHHU Halp STHII, XaJKUMU3ra Kalrapuim Oopacuia
TajairuHa uiap KWIMHAM Ba KMJIMHMOKAA. AnaOuéTumusaa y3rapuil Ba sSIHTWIIAHUILIAP 103 Oepau.
By maBpra xenmu0 ¥30ek ¥KOAKOpIIAapH, XycycaH, OeTakpop c¥y3 ycracu Aomymia Komupuid wokomwid
MEPOCHHHU YpPraHWII Macajajapura OarulUIaHTaH KyIutad TaIkuKoTiaap sipaTuiaad. Hemuc amabuérn
HamoéHnanmapu H. Tun, W. banmayd, amepukanuk Taakukoruwiap 3. Omsopt, Xpucropop Mypdu,
Onen Habu kabu ommmmap A. Koauwpuii wkomu Oyinua >KHIIUA WILIAp KHITAaHIAp. VsMy
npodeccopaapu Y.Hopmaros, M. Kyunxonos, b. Kapumos, U33at Cynton, A. Anues, C.MupBaues,
U.Mupzaes, ®.HacpugnunoB, M. AnypaxmanoBa, H.PaxumoB, C.KocumMxoHOB kaOu OJMMIapHUHT
Ky3aTHIIAPH KOAUPHAITYHOCTHKHIHT PUBOKATA XH3MAT KUJIaIN .

EsyBumHMHr XakBuil acapiapu, XaXBHET coXacujard Oaauuii MaxopaTd Macamacuaa 6absu
MoHOrpadus Ba WIMHK TyTulamjapaa aiipum (ukp-mynoxaszanap Oumaupuiran Oyica-ma, XamBuil
XapakTep spaTUllla MOHOJIOTUK HYTK TUIUIApUIaH (OHAaTaHUII MaXOpaTH MaxCyC TAAKHUKOT OOBEKTH
cudaruaa W3YWI YpraHuaMmaraH. XaXBHH XapakTep SpaTHIIAa MOHOJIOTHK HYTKHHHT Y3HMra XocC
XYCYCHUATIApUHU aHMKJIAI aa0METIIYHOCIMIMMU3 OJIMJAa Typrad 10j3ap0 MyammosapaaH Oupuaup.
[lynnan kenu6 ynkkad xonaa, Koaupuii xaxBuii acapiapyia MOHOJIOTMK HYTKHUHT YPHUHU Oesruiiamt
Ba KaXpaMOH XapaKTEepHUHU spaTUIAArd aAMOHUHI MaxOpaTHHU aHUKJIAIl, MUCOJUIap €paamMuia WiIMHMA
TaJAKUK STHUIIHU Y3 OJTUMH3Ta MaKca KWIHO KYyHIuK.

XaXBHsTIap1a MOHOJIOTHUK HYTKHHMHT ¥3UTa XOC XyCyCHUATIapH XaKuaa 0axc I0puTap SKaHMH3, SHT
aBBaJIO, MOHOJIOT XaKUAA TYXTaIHO YTUIIHY *Kou3 1e0 OMiauK.

Mownomnor (Tpek.-moroc — Oup, 102oc — ¢y3, HYTK NeraHuaup) Oaauuii HYyTK THUILIApHIAH OupH
6ynu0, Top MabHOAA ONTaHJa, OaIMKi acap/aa MINTUPOK ITYBYM KaxpaMOHJIapAaH OMPUHHUHT Y3-Y3ura,
cyxOarjommra €kl oMmara Kapatwirad HyTkuaup. KeHr MabHoza onranja, MyauiuQ HyTKUHUHT Y31
MOHOJOr acocura Kypwiran Oymanu. Ly skuxarnan xap Oup OGaauuii acap SXJIMT OJdraHia yJKaH
MOHOJIOTIaH HOOpaTaup,— Aeiim agabuérmysoc M.Commxonos.?

Abnynna Komupuit wxtumounit xa€tma comup Oynmaérran canOuwii Xoauca Ba jAeTaijiapra
CUHUYKOBIMK OWJIaH Ky3aTHILIapW HaTWKacuga MyHocabarT Owiaupaau, ylapaard wulaTiapHu (ol
KWIMIIIA XQKBUSATAa MyposKaaT Kuiaan. Annd XaxBHUsIapuaa KaxpaMoHyap ¥3 HyTKH OpKald ¥3-Y3UHU
¢dom sTanm, KaMHATIAArTH Y3rapuiuiap, TypJiud WUIaTiapra MyHocabar Owiaupaau, yiuia qaBp pyXuHH
oun® Oepurra Xxu3MaT Kuinaau. Macanan: “Jlym6acu Tymub Koaras M’ HOMIIK “DCKH IIaxap O3MK
nryp0acura OarumuiaiiMan” HOMIIM Xa)KBUSACH/IA IIyHIAH neinu:

«Iywm... Omuneoan ypeynai, ypeyaau eywm!.. Heca mynua y3unenu ouzoan azuz mymoune? bus
cenune Kaopuneea emmaouxmu?...»(532)
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Maskyp nmapdaja ryIITHHHT HapXu OCMOHIa OynranugaH PamasoHn oiin MoOaitHH1a KO30HU
TYIIT KypMaraH Ma3jiyM KUIIWIAPHUHT agsHWIA PYXHH XOJaTh akc ATTupwirad. OpaMiaapHUHT
IYIIT WIMHKAJA KYHHUHT TUFHIA, *Kasupama odTodna coarnab HaBOaTaa TypuO, HBazura KUIId
oomura SpuM KaIOKIaH ‘“‘yaxup-uykKyp cysak’ OJTAHIUTH, “KUn-KU3uil YnKaca yXuilaeaw eyumuu
cuKcame xam, dueumoex Mouu yukmauouean” XONAa yWHWra oJiM0 KETHIUTAPU I3UITAH XaJTKHUHT
TaxKUPJIAHUIIMHY a0 MUYUHT Ba KecaTUKJIap OuiiaH KaxpaMOH MOHOJIOTH OpKaiiu 0aéH ATraH.

“MouaJjioB” HOMJIM XQKBHSCHA KENTHUPWUITAH KyHHJard mapyajna Xalk Ternacuaa Typuo
3yFyM VTKasraH, OyHMHI 3Ba3ura poxar TONryBuM MouanoB cuHrapu paxdapiap ycTUIaH
3axapxaHja Kyiaub nryHaai neiam:

«Omuneoan  aiinanaii, Mouanos...  Ymub xemou jwan Oaepirapume: 5cKu waxap
Kyuaniapuoa Myoopax 8yiicyouHe KypuHub KoJicd, XOMYIAluK XOmyHiap 0o0aa mawiiap, Uueioku
bonanap uuuOaH myxmap, 0a20a2auiu 30IUMOHAHESHU MAMUEaH OeHagoaap Ooup-oup Kaimupap
sounap. Kymumeoa wxamuuwn, Oenune0a OWNUYOK, WONOAK MYPMUHSHUHE OCMUOARU CACCUK
0&3UHe0AH  KUBUHEHU... OHAHSHU... OUHUHCHU... OMA-O0OOHZHU... O0e2aH 3UKp OJULULAD O0UM
gassopa ypap 30u» (580)

VYIapHUHT HIICU3 KOJTaHWJIAaH TYEKU acap KaxpaMOHHM TYMIKYHJIMKKA TYIIWO, TaIlIBHII
TOpTa&TraH/eK, KHHOS Tap3ua XUT0O KHJIaIH:

«banku kymcapcan ywa kynnapunenu?

Ilyopamuunap, 3ae00uunap yunapuoa uuKkaw apaxiapuueHu, xXagma cavur Ko3uiapoau
Keaub mypaouean nakemaapuu, avunuxca, 1916 tiun pabouuii 6oxeacuoa 0agiamxoHane2a ap3u 000
VUyH OOpeannapunu omuo, 2yHOXCU3 KOHIAPHU CY8 YPHULA UYULULAPUHSHU KYMCAUCaH!»

Xaér wuyapxmanard ainaHu6, MouanoB CHHrapu amMaiJopiapHU YHUPHOUPAK KHIUO
TalUIaraHJIMTH KaXpaMOH MOHOJIOTH OpKaJIM a44WK KyJIrHW OWIaH TacBUPJIAHWUO, SHIM YHUHT
Oommra capcoH-caprapJoH KyHJap TyHITaHJa MEXMOHXOHalapJa eraH MaJoBIApPHIO
HOPUHJIAPUHUHT XyMOPH TYTHIIU TAOUWH IKAHIUTUHU 3¢IaTHO yTamy.

“bo3op cypuIITUpPMANWIUP” HOMIM KHUYUK (ENbeTOHHAA acap KaxXpamMoOHU: “OmyKuuHune
xapaxamu maasxicocyoumuu myxrcuou oyaou. Tuxkan smyeunu onud Kypoum: daxsacu kammd, 3myK
yokuea Kyn cu2aoyp, canvam uyx. Kutieanoa xuzmam xunca oup xyHea uudauoup. Menoex sainu
ooam TowkanOHune mowicus, KUWKY 10U 0ecaHudan yH Kaoam keuca uut mavom’ . (546) ByHUHT
cababu cypanranaa, STUKYH KOCUOHUHT: “Xaiigh 6yimacun, 6030p cypuwmupmarioup ”,— ned xaBod
Oepunn “MeHaH KeTryH4a, sracura eTryHya’” Kabuminaa Xyxa KypcuHra Uil KUjaaéTralinr, yia
JaBpla Xe4 KuM Y3 WM OWNlaH IIyFyJUIaHMaraHu, HaTikaga uimap “ynma-xKynaa”, MaxcyiaoT
cudarcuz skaHnuruHu kypcaragu. lllynna xaxpamonnunr “Teatp Mys3uka” Xam cadcara, 4y,
Xalak, MIynypuHAWIApIaH Mbeca €3uiap 2KaH JeraH Xxynocara kemu6: “Tyxma oedum. Xozup
“Teamp my3uxa’nu xam 6030p cypuwmupmac skan-oa!”’,-AeUNIIM yTa auMHAPIU XOJIANP.

XaxBusiaapJa KaxpaMOHJIap Y3WHUHT asHYIA aXBOJIMHH, XapaKTepH, XYJIK-aTBOPH, TAIIKU
Ku€pacuHU y3 MOHOJIOTM BOCHUTacHAa TCBUpPJIAO OepuiM XaMm KHTOOXOHAA KyJITH Ky3FaTaau.
“KanBak Max3yMHUHT XOTHpa Aadrapuman” acapupaH oluHTaH, Max3yMm TwinaaH Oa€H STHITaH
KylH1aru Mucoiapra YpTu00p KapaTaiink:

“Ammo mazup bowium Kecaxk KUCKOH KOGYHOEK KUuuuk Oy1ub 6a AHa HCo80UPIOZOH KY3UM
Kaccoo6oan Im 071y0, 6OKKon OUpIaH MyomMana KUiomypeou oapasxcaza emyooup. (250-6em)

Max3yMm Enumuruaa y3oK Huiap qaBomuaa oemukaa éraBeprad, 0oy KUAmanub, Kynruim
XO0JIra Keau0d KOJTAaHJMTHHH TUYHHT Ba CHTWJ KYJITH OCTHAAa OaéH KWJIMHTaH TMapya OpKau
KUTOOXOH KY3 YHTH/Ia KeCaK KHCTaH KOBYH T'aBJallaHaIH.

“Ammo akuprume KoOpHU KYHOAH-KYHeAd 206]1A2aH MOPEY30€eK ycub, 0)1 MALHUOUH Nadap
oupnan eonuda “bonamus Kopuu cona oowinaou”, 0ed benuxosm xywHyo oyrap sxauaap’ (250-
bem).

Max3yMHUHT ¥3 HYTKH OpKalu OepuiiraH MHcoJUlap/ia YHHHT Oonajaruga Oup epna
€raBepr0, THHUMCHU3 OBKAT MCTEHMOJI KWJITAaHWIaH, KOPHH TapBY3JeK KaTTa OYJINO KeTTaHIUTHHU
20671a2aH MOPEy32a YXIATHIMIIN yTa KyJIFHIN X071 SKAHINTHHN KYPUIIAMA3 MYMKHH. YKYBUH K3
VHTHIA MOJM3/Iaryl FOBJIaraH TapBy3 HAMOEH OYIau.

118 ®apI1 UTXK HTXK DepIlU ( STJ FerPI), 2019, Ne3 (No.3)



COIMAJIBHO - 3D KOHOMHNYECKHUE HAYKH

“.. Aeapoa y3umeusea Xam ueyax HUKKaAH Oyica ce3apcu3: MUCOIU H03UHSU3 2ATNEUPAK
0000Mm... Avmo pakupnune 103umMoa 6av3u YAHOUKLAP XaM 3YXyped Keleau YYyH 2VEKu XYCHU
IOcygp 6uzoa xomuma monou... azap cuz oGup X08y4 mMapuKHu 03uUMU32A KApamud cencaneus-od,
bup oona epea mywica, buz denasam” (250-254).

By TacBupnap, »Hr aBBajio, MYaJUIMQHHUHT Y3 MEpPCOHAXIJIApUra MyHOCA0ATIApPUHU
kypcatu6 typubau. Komupuii kaxpamoH KuépacuHM TacBUpJAIINA Kecak KUCKOH KOBVH, 2Mm,
2oenazan mapeys, 2aneupax 6o0om, mapux KaOW IeTanp Ba TamoOexjapaaH ¢oiinamnanaau. by
JeTajuiap KUTOOXOHTa XaXBHM MMepcoHax KuEpacuHM aHUK, EPKHUH, >KOHJIM TacaBBYp KHIIMIL
MMKOHMHU Oepuin Ominan Oupra yHAa KywId KyJITH XaM Ky3FaTaju.

“Ammo ynkam amupkon maxcuoex udxcupiaimypeon 6ynyooup (250).

Max3yMHHHT YTKacu IIaMoiutad YTuO KeTraHuJaH FUOKUPJIA0 OBO3 YHMKAPUIIMHU aaud
aMUPKOH MAaXCHHUHI FIDKUpIAIINra yxmaraad. byHgalh xonaTra KyTWJIMaraH YXIIaTHII
STAJIOHUHUHI TaHJIAHUIIM YpuHIUAUp. YyHKM KUTOOXOH KYy3 YHIuMAa aMHpPKOH MaxCHHMHT
FIDKUPJIAIIU HAMOEH OYaau.

XaxBusiapa  KaxpamMoHJap  ¥3  capry3aliTiIapuHd,  aTpouaard  KUIIuiIapra
MyHOca0aTnapuHy, KypraH-KeUHpraHjiapuHu, Xa€Tnaru TypJiau-TyMaH BoOKeajapra CyOBbEKTUB
HYKTaW Ha3apJjapuHu, XacOy XONWHH Y31 0a¢H Kmwiaau. by - amub xaxBuil yciyOWra Xoc eTakdu
xycycustnapiaan oupu. by xakna Oiibex mynpaii €3aamu: «A0xymna Konupuil kynru acapiapuia
Y3MHE TAMOM GEKMTa/U, YHUHT IIEPCOHAKIAPHU 3 Capry3allTIApPUHHN Y3Iapy Oakapagumap»’,

AbGnynna Koaupuii dakarruHa MOXup XaxB4M, KyIrd ycracu OYnu0 KoyimMai, Oanku
X@KBUET WIMHHUHT XaM IyXTa OMJIMMAOHUAUDP. Y MyMTO3 anaOuéTHMMM3 Ba KapJoll XallKiap
anabuéTuaard XaKBUYWIMK aHbaHajapu xamjaa EBpoma xankmapu agaOuétuaari XaKBUMIMKHUHT
€TaKuYd TaMOWWIUIApU acocuia SHTY XaKBUMIMTMMU3HUHT Ha3apuil acOCIapHHU HIUIA0 YHKIH.
YHUHT X@KBHETH  I[IAKJI Ba Ma3MyH MYTAHOCHOIUTH, XaTKYWUIUK, XOJUCIHK, XaETHIIUK,
KaxpaMOH PYXHATHHU OYHIIAA MOHOJIOTMK HYTKHUHT Y3UTa XOC XYCYCHUSTIIApH, XapaKTep KyJITHCH,
yMyMaH, XaXBUET MOITUKACH XaKHJard Ha3apHil-dCTETUK Kapalulapu FOSIT TepaH OYnub, Xo3up
XaM axXaMHUSATHUHU UYKOTIaHU UVK.

XaxBui XapakTep spaTHIIJa MOHOJOTHMK HYTKHUHT Y3UTa XOC XYCYCHUSTIApU IIyHIAKH,
OyHma €3yBUd dMac, KaXpaMOH ¥3 MOHOJIOTH OPKAIH Y3-Y3uHU (our 3Taau. ByHUHT Kylaliukiapu:
OMpUHYMJIAH, CY3 TeXallaJu; XaXXBUH NMEPCOHAX Y3 HYTKH, KUIMKIApU OWJIaH KYJITH Ky3raTaju,
JEKWH KyJIrd OYnaéTraHuHM V3M Ce3Malu; acapHUHI 3CTETHUK TabCHpP Ky4d OpTaIH; CY3HU
nepcoHaxra Oepu6 KyiHu6 Myamnud ¥3 IIaXCHHHU, KaxpaMOHra, BOKea-XoJucajapra CyObeKTHB
MyHoOcabaTu, JaBp WUlaTiapura XakBUH KaxpamMoOH Ky3u OWIIaH Kapalll Ba 0axoJjall UMKOHHUSTUTA
ara Oynmaau.

Komupwii XaXBHETHHMHT Oaquuii FOKCAaK JKUXATIApUHHU TAaCBUPHIATK XOJIHCIHMK/AH,
MUYHMHT, KECaTHUK, KMHOS Ba OOIIKa TacBUPHiIl BocHWTanmap OakapaéTraH SCTeTUK BasudantapaaH,
X@KBUHM TaHKUHUHT KYTTMabHOJIWINTH/IAH, KYJITH TOBJIAHHUIIUTAPHJIAH U3JIAMOK KEpak.
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BUPTYAJI BOPJIUK BA EIIIVIAP TAPBUACUHUHT
AVIPUM IICUXOJIOTUK TAJIABJIAPHA

JI.A. Tumabaesa, A.A. MagaM1HOB

DapeoHa noumexHuKa UHCMumymu
(Kabyn kununou 9.11.2018 11.)

Maxonaoda Oyeyneu KyHOa KYHOANUK XAEMUMU30A KEeHE YPUH 32alNaémean eupmyan 60piuK 6a YHUHS
éunap mapousacuea mavCUpUHUHE Aupum MyammoIu HCUXAmiapu maxiui KUIUHeaH Xamoda YiapHUuHe Ol10UuHU
oUW 103ACUOAH MAKIUPD 8a MYLoXA3ANAP OAEH KUTUHSAH.

Taany cysnap: Axbopom, axbopom acpu, enobaiiautys Hcapaéniapu, UHmepHem mapMmoKiapu,
sUpmMyan OOpauK, SUPMYAnl MAKOH, éwnap mapousicu, ouild, NCUXON02Us, OUNAGUL MYXUM, HCUXONOSUK
MYXuUm.

B cmamve npoeedeH AHAIU3 603HUKANOWUX HEKOMmOopbvlx l’lpO6JZeM 6 pesyibmame go30elicmeust
ocobennocmeil 6MpmyaﬂbH01/7 PeAbHOCMU HA B0CnUumMaHue Monooéxcu. A maxdce 6 Hell uza2aromcs
100X00bl NPedoMBPAeHUsL SIMUX NPOOIEM.

Knrouesvie cnosa. ungopmayus, unopmMayuoHHblil €K, Npoyeccol 2100amu3ayul, UHmMepHem,
coyuailbHvle cemu, 6uUpmyalbHdAs pealbHOCHb, 6UpMmMydjlbHOE NpPpOCMPAHCMEO, 60CnUMAaHUe MOJZO@éDiCM,
CeMbsl, NCUXO0JI02UA, ceMelunas u NCUXon02u4ecKkas cumyayusi.

The article analyzes some problems that arise as a result of the impact of virtual reality features on
the education of young people. It also outlines approaches to prevent these problems.

Keywords: information, information age, globalization processes, Internet, social networks, virtual
reality, virtual space, youth education, family, psychology, family and psychological situation.

Byrynru naBp ax6opot acpu 16 6exusra aitunMaian. YyHku keuHru iinmiapaa axo6opor
JIMallIMHYB BOCUTAJAPUHUHT SHI MyKamMMall aBJIOAM KyHAAJIUK TYpMYIIMMH3Ia Iy Kajap HIUAgaT
OunaH KupuO KeNAWKH, HaTikaga Oy BocuTanap OyryH OapyaMH3HUHT 3C-XyIIUMH3HU
oxaHrpabojek srayad onraH, Jecak xed Oup myOonara Oynmaiinu. bBynman Oup Hewa YH Wwl
OJIIMH cuMcu3 TeseoH, Buaeo TenedoH, Gakc AeraH Hapcajgap XyAu dpTakieK Tyroaapau. bapua
TaIKWIOTIapAa KyJOKHU KOMaTra KeJNTUpaauraH €3yB MallMHKanapu Oroponapuia OaxxapuiaraH
UILIap KeKca aBlojl BaKWUIADUMHUHI IIYHAOKKMHA KYy3 YHruza TypuOau. Y30K-sIKUHIArU
KapUHJIONI-ypyFiap OWIaH rarJialivil y49yH coarjiad HaBOaT KyTuO yTupran tenedoH anoka
CTaHUUsIapu OyryH Oy3mnmO, yJapHUHT XU3MaTHJaH BO3 KEUWJITaHWTa XaM 4Oopak acp TYJIU.
Bbynunr §ypuura kupu® xenraH HHTepHET TapMOKJIapu OpKald axO00poT aJIMalliHyBU
0apuaMU3HUHT TypMyIIl Tap3UMHM3HM TyOJdaH Y3rapTupuO OOOpraHiaMrura XamMmaMu3 >KOHIIU
ryBOXMHU3. AMHMKCa, yinapnaaH doigananum Oopacuaa Oup-Oupnapu OunaH mowra VitHaérraH
OyryHru €nutapuMm3 ¥3 XaéTHHUHT OMPOH TaKUKACUHU XaM MHTepHeTcHu3 TacaBByp Kuia oIMaiiny,
Jiecak ynapra HucOaraH Tyxmar ran Oynmaca kepak. Illy mabHOma OyryHru KyH E€HUTapUHHHT
X03Mp/a 3HT Ky (oiinananaérran spMaru XaM MHTEPHET TapMOFU SKAHJIMTH allHU XaKUKaTIUp.
Hatmxana pean MakoH KoJnO, BUPTyal IyHE SHIMIIMKIIAPUTa OLUIHOJIUK YJIAPHUHT OJJIUNA TYpMYII
Tap3ura aigaHuO KoJraH.

bupox xap Tykucma Oup aib, aeraHyiapuaek, Xap OMp SHIWIMKHUHT KaJpHUSAT cU(aTHAard
WKOOMH Ba canOuii TOMOHJapu XaMm OOp 3KaHKH, OyHM TYPMYIIHUHT ¥3M SKKOJ TacIuKiIad
Typubau. llly MmabHOAA TypMyIIMMHU3Aa pyi OepaéTrad Ma3Kyp y3rapuiuiapia xyjaa KaTra Kooui
XKuUxaTiap OuiaH Oupra aipum canOuil wiaTiap XxaM y4paMOKJIaKku, Oy X0JI KeHT KaMOaTYWINKHU
ToOopa xuanui TamBumra coamoxaa. Illyngail skan, €mmapUMHU3HMHT BUpPTyaJl MaKOHJAru
GbaoauAT MaZaHUATHHM MAKIJIAHTUPUIN Oopacuna yupaérraH OyHnail MyaMMonapHu OapTapad
KWW Y9yH KaHAal Wyl TyTMOK Makcaara MyBopuk 6ynaan?

Hazapumuzna Oynpail €HamryBIapHUHT HyHamUIIIapu Kyn xuil OYiau0, MyXuMH, yIapHUHT
xap Ompwura xuaauii YTHOOP Oepurn J03uM. Akc Xoiaa Oy Oopana Ky3JIaHraH MaKcajara SPHUIIHIIL
ocoH Oynmaiinu. busHuHrYa, aBBano ymoy Macanara MCHXOJOTMK €HIAIyB 3apyp. 3epo, HHCOH
OHTMHH, OHT OCTHUTa XOC MYyaMMOJIapHH, EIUIMK, YCMUPIIMK Ba YCOUPUHIIMK JaBpuja ydpailauran
y3rapuiulapHd TICUXOJOTMK  HYKTaW Ha3apjAaH TaxXJWwl KuimaclaH TypuO, Kyn Hapcaiapra
OMIMHIMK KUpUTHO Oynmaiau. by Oopama 3amonaBuit micuxosorussHuHr 300 gaH OpPTHK
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TapMOKJIapU MaB)KyIJIMTH MyTaxaccuciapra sximu MabiayM. Ly ypuHna ynapHuHr alipyumiiapura
TYXTNIMO yTCaK.

YMyMuil ncuxosiorusi — ymoy TapMOK ICHUXOJNOTHs (paHM Xakuaa Ousra yMyMHH MablyMOT
O0epu0® yraau. TypMyll @CHXOJOTMSICM Ba WIMHH IICUXOJIOTHUS XaKHJArd JAacTiIaOKu
MabIyMOTJIAPHH XaM Ou3ra yMyMHid T1cuxojiorusi Oepamu. Poccusimk adipuMm mcuxosor
OJMMJIAPHUHI (UKpUra Kypa, SHI aBBaJl TYpPMYLI IICUXOJIOTUACH IIAKUIAHTAH 3KaH. SbHU
WHCOHHHUHT PYXHMH XOJlaTHJAa yupaiauran cudar Ba XyCycHSTIap YHUHI KaHIail owna (ap3aHau
SKAHJINTUHU aHTJIaTaau. TaOumiiky, XaJlKUMHU3 opacuia KeHr Tapkaiarad “Kymr yscuaa xypraHuHu
Kuinaaw”’, JeraHn yrutinap Oekopra Yitnma®d tomwiraHu HykK. Jlapxakukar, ssHTH JyHEra KeiraH
YaKaJoK/a [aKUIaHaIUIaH WIIK IICUXOJIOTHK (a3uilaTiap yHra aBBajo OTa-OHa, OWJIa ab30Jiapu Ba
KapuHJIOUI-ypyfiapjaaHn “rokaau”’. Harwkaga OojlaHUHT OHIM, NyHEKApalld Ba MaJaHUSTUHUHT
HIAKJUTAHUIIMA OMJIABUH MYXUT OUpJIaMuM NCUXOJOTHK TabCUP OMUIM Oyinb xu3mar kuiaaau. by
TabCUpP 3Ca acocaH 2 XWJ KypuHUIINA Oynaau, sbHU wxoOuil Ba canbuid. Iy ypunnma sHa Oup
Hapcara aJloxXuaa TYXTaau0 YTUIIN KOU3IUP.

MabiaymMkd, WKOOMH (WIMK) TICHXOJOTMK MYXHT Oolagard pyxXud XOJaTHU TYFpU
LIAKJUIAHTUPUIITA Y3UHUHT CE3UJIapiv TabCUPUHU KypcaTaiu.

Avitaiinuk, Oup KU UKKH smap gap3aHa oJIuaa yiap Xald Xed HapCcaH! TYITyHMAlIu, JeTaH
¢bukpra 60pud, >p-XO0TUH OUP-OMpPUHHU XaKopaTiaca, ypyll- >KaHXKal KWINO, OUJaBUN MYXUTHU
Oy3ca Oy, myOxacu3, Ooya TCHXOJIOTHsCHra cajOuii Tabcup Kypcaraau. byHnmait XomaTHUHT
CYpYHKaJIM JaBOM 3TUIIM 00Na PYXHUATHUHH >KapoXaTJalay, YHUHI OHIHMJA TypMylaard OyHniai
MyaMMmoJiap 4yKyp U3 Kougupaau. Bosra erranm capu yHAa KYPKOKIMK, OJamiiapjiaH
HadpaTIaHuUIl, )KamMoaJaH Y3uHU 010 KOUMIILENFU3IMKHY CYHMII KaOu XUcnaTiap naijgo Oynaau.
Kyn xomnmapma sca ypyli-KaHaKa/UIApHUHT TaOMMMIIUTH, yJIapcu3 TYPMYIIHH TacaBBYp KHiia
OJIMACIIMK, OaMJIapHUHT OUp-Oupiapura HucOaTaH KYIoia Ba Kypc MyHocabaTaapu oAUl XOJIIUTU
TYFPUCHArU TYILIyHYa Ba TAacaBBYpJap LIAKJUIAHUIIM XaM MyMKHUH. BymapHunr G6apuacu 6onana
OeMexpiuK, OeapKiuk, SAXIIMIMK OuilaH EMOHJIMKHMHI KaJpura eTMaciuK, KyHJaIMK Xaérna
XamMMa HapCaHUHI MYMKHHJIMIU TYFPUCHJArM MyHOCA0AaTIApHUHI IIAKIJIAHUIIWTA OJIMO Kelaau.
AVHM naiTAa YHUHI HYTKMJa KaTTa CaJOMil Y3rapulljapHH, sbHU CY3JallyB MaJaHUSATHUHUHT
MACTJIUTH, TEHTJOLUIapy OWIaH IYCTiAlIMIAAa KUWHAIMIL, Y3Ura MILIOHYIM OMp MHCOHHM TOIa
OJIMAcIMK KaOM XycycusTiap to3ara Kenaau. byHpnail canOuii XonaTiapHMHT OJIM OJIMHMAca,
ToOOpa aBXk 0yMO, KarTa colMal MyaMMOJIapHM KEITHpUO YMKApUIIM TypraH ram. Xycycad,
OynapHUHT Oapuacu Oojajla TallKM Tabcupiapra OepuiyByaH, OeroHa KaJpusTiapra HucOaTaH
MOMWIINK, YITapHUHT TabCUpPUTa OCOH TYHIMO KOJMII KaOu MyaMMoJiap Y4yH KyJiail 3aMUH lo3ara
kenarupaau. “OMMaBUil MagaHMAT MaxcCyJOTJIapy TabCUpHUra TYIIMII, yiaapra HuUcOaTaH ‘Yuiuk
kaipusatu”’, HHTepHEeT oOpKaau Xxamcyx0aT u3Jaml, WXKTHUMOUM TapMOKJIapJaH Oemakcas
¢oiigananui, aipuM TUHUM aKUAanapacTIMK Ba SKCTPEMUCTUK OKUMIIap OPTHJIAH dpraiuil Kabu
3apapiiy XOJUIAPHUHT Tar-3aMUHUAA aciauia XyA/I1 aHa IIyH1ail ICUXOJIOTHK X0JIaT ETaiu.

Hlynunr yuyH owunana (ap3ana ayHEra KelraHJaH CYHI OTa-OHa Ba OWJIA ab30JIAPMHUHT
(dap3ana TapOMsICH YUYH MabCyJIUATH OEKUEC SKAHJIWUTH JOMMO JIMKKAT MapKa3uMH3/a TypMOFU
mapT. bynaa €ém GoslaHUHT MUSICH, OHTY Ba OHI OCTU TYFpU IIAKIJIAHWIIM Y4yH Xap Oup XaTTH-
XapakaTu KaTTUK Ha30paT OCTUa OYIuIIM, TYFpu 06axomad OOpuiIHIIM yTa MyXUMANP. YHUHT Xap
OUp caBOJIM MMKOH KaJap KaBOOCH3 KOJJMPHUIMACIMIU aTpoQHIaru KUIIWIAp opacuaa Y3UHUHT
VpHUHHM TYfpu Oaxonaml Yy4yyH, y3rajapra HucOaTaH HWIIOHY PYXUHUHT THaiino Oynumm,
TEHTAONUIapy OUJIaH Te3 THUJ TOMMIIA OJIUIIN Ba TYCTIAIIUIIN YIYH UMKOHUSAT ApaTajy.

WHuconnaru y3ura WIIOHY XMCCHU aciyja MaHa Iy MyHocalaTiapia makinaHanud. by 6opana
ncuxosoruss anuHuHr “Em paBpmap mcuxonoruscu’” TapMOFM SIKKON T'YBOXIMK Oepaiau. By
TapMOKJa xap OWp MaBpja IMaK/UIAaHAJWTaH TYWFyJapra, KeUMHMallapra, akjiud Ba >KHCMOHHM
PHUBOXIIAHUIIIAPTa aIOXUAa Tabpud Oepuiras.

bapuamusra mabiaym OynraHuaek, MAXCHUHT WIK OOJaMK AaBpuia acocaH ViiMH (GaoausTu
Ky3aTuiaaad. Ba yHuHr muscuaa nmaiino 6ynran “by Huma?” caBonura HucOaTaH KM3MKYBYAHIIMK
V3-Y3uJaH yHAAru Xap KaHaal KYpKYyB,Uy4uIl XUCCUIAH YCTYH KeJIaau. YHra XxamMMa Hapca KU3HMK
O6ynranu yuyH xam Oy €mijia y, XaTTOKH, WIOHJAH XaM KypkMaiau. bona 5 émnan 7 émraya 6ynran
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JaBpu Oy YHUHT 3HT KYII ranupaaurad, 3HT KYI caBoji OepajuraH JaBpH XucoOimaHaau. Arap mry
naBpAa OW3 yHTa TYFpU MyHOCAOAaTHM IIAKJJIAHTHUpa OJICaK, YHHM dYeKjiaMacak, Oyimu, Oac nes
O0akupMacak yHIAard KUPHUIIYBUAHJIWK, MAJAWUIMK TYWFyJapUHU I[MAKIJIAHUIINTA SKUHAAH Epaam
Oepran 6ynamus. [lemak, Oy TyHFyJTapHUHT HIAKJIAHUIINA acTa-CEKUHIUK OUIaH YHIIard MYCTaKHII
(UKpHUHT MaKUIaHumura oaud kemaaw. 7 émman 13 &mraga OynraH naBpaa YKUII Ba MEXHAT
TapOUSACHHHU IAKIJIAHTUPHIN 00Ja/ia 3CTeTUK Ba axJIOKUH TyWFylapHU pUBOXKJIaHTUpaau. Arap Oy
naBpnaa OosiaHu EnFU3 KOJIUpPCAaK €KW YHH DIIMTMAcak, Oomana y3-y3umaH Kaxp, Hadpar, Fa3ad
TyiFynapu makuianu6 6opaau. Ba Oy 6oma, anbarra, onub 6epran YUMHYOKHU Oy3aau, CHHIUPAIH
Ba KUTOOHM WupTUO YiiHalau. Bynmail canOuii xonarimap 3ca YTUII NaBPUHU KUHWHIAIITHPAIH.
bona xaérupa yTuin naBpupa oTa-OHAaHUHT Oup-Oupura OynraH MyHocabaTuIard CaMHUMHIIMK,
¥3apo XypMaT, MyJIOHUMIINK, HKOOMIINK, OUJIa ab30JIapu ypTacuIaru IycToHa MyHocabaTiap Iy
émra MyHocHO y3ura Xoc TMCHUXOJOTHSHHUHI IIAKJUTAHUIIU Y4yH MYXUM 3aMHH OYiu0 Xu3mar
Kunanu. YyHku Oonajgard MyCTaKuil WXXKTHMOHMM MyXHTra OyiaraH MyHoca®aTH, MaJlaHUSTH XYAIU
1y AaBpJa KypTak Kypcara Oonuiaiam.

Ouau orta-oHajsaH y3 (ap3aHmimapu OwiaH AYCTIAIIUINM Ba YJIAPHUHT (DUKpIAPUHU THUHTJIAINM,
TVFpu Oyica Oy Quxprapra KYIIMIUIIA, HOTYFpU OYica yHHM MHKOp KWIUIIM Ba OyHH HCcOOTIAb
Oepun, JacTypxoH arpoduaa uupoilnm 6axc-myHo3apajap TAlIKWI STWIMIIM Tanad KwinHagu. by
KapaéHna 6axCc MaB3yd XaM TYFpHM TaHJIaHMIIM Kyda MyXuM. Exku Oup cy3 OumaH aiiTraHzia
KaTTaJapHUHT Oosanap ydyH ubpat 6ynuimra >pTHO0p KydalTupuiauiuy jgo3uM. YyHku Oy €ma ynap
yUyH KaTTajapra TaKJIuj KUIMIIra HUcOaTaH MOWWIIMK KydalraH aaBp Oyiaau.

Busra mabinymKu, TabKUKJIaHTaH Hapca Hadakar Oomanap, Oanku OM3 KaTTajap y4yH XaM KU3HK.
Bynra omgmuii OepkuTHO KyHWIraH IIOKOJIATHU OJMO einm Oonara Xy3yp OaFHIIUTAIA MHUCOJHHH
Oapuamu3 Owmnamu3. UyHKH WHCOH 30THTa XOC TCHXOJOTHSHUHI TaOWaTH INyHJAd, SbHH HUMaHH
AIIMPCAHTU3 YIIaHra HUCOATaH KU3MKUII sHala opTanu. By Xom, aiiHukca, Oomanapaa sIKKOJ Ky3ra
TalTAHWIIMHU J0MMO €nna TyTMoK 3apyp. LllyHnait skaH, OonaHM HUMaJaH TabKUKJIAETTaHUMU3HU
aHUK OMJUIIMMHU3 Ba MYXHMH XaTo KWiIMacnurumus jo3uMm. Yyaku “By émon, OyHu kuima, OyHra
TermMa”, ne0 alTuiarad ramiaap OOJAHWHI OHT'MHHU 3Mac, OaJKd OHI' OCTMHM >KyHOyITa KeJITHpaau Ba
HaTWXaJla YHU OHICH3 XapakaTra yHpaaiau. By xapakaTr cy3cu3 karramapra €kMmaiiau Ba Ou3 yHH
*azonamra yramus. by xomatma 6u3 Ba dap3aHauMu3 ypracupa KYpUHMAac JE€BOP XOCWJ OYyiaim.
Hlynmait TycukiIapHUHr maiigo OYnumm HaTwkacuia Oona TapOusicuna Oy3wnum €ku ofuil pyil
OCpUIIMHMA Cce3Mail KONMIIMMU3 MYMKHH. [am miyHzmakd, SHAM y Ou3HH Oemanon anjamra, Ous3
TabKUKJIaraH WIUIapHu Smupub Oakapumra yTumu MyMkuH. LlyHnait kunuO, y Y3MHUHT WA€aTUHU
spatagy Ba YHTa MHTWIAAH, ACUUIIMMU3 MyMKHUH. LIIyHUHr y49yH XaMm YCMHPIUK Ba YCIHUPHHIHMK
JaBpuia MaJaHHUAT TYIIyHYacH MyXuUM OYnuO, yHHM MIaKJUTAHTHPUILNAA KaTTaJapHUHT TYFPU HYIHU
TaHJIAIIA CyB Ba XaBOJEK 3apyp. AWHHUKCA, XO3UPrH KyHAa 3aMOHaBHi TenedoHIap, WHTEPHET
TapMOKJIapuaH (HoigalaHuIl MaJaHUATHHM HIAKIJIAHTUPHUILIA OyHH 3bTHOOpra OJIMII YTa MyXUMIHP.
Bbynna tapkukmanuiap kam doiina 6epanu. Xo3upra Keaud TabKUKIA MyMKHAH OyMaran XOJIapHUHT
KYIUIUTHY 3ca, arap TYFpH WYJIHM TaHJail olMacak, MyaMMOJApHUHT OJIUIA 0XKHU3 KOJIMIIMMHU3ra 0JIno
kenanu. bynpmait BasusTna SHr MabKyn Hyn Oojara HMMaHUHT SIXIIMIMTH EKH KEepakiIMIH EXyn
KEepaKMAacJHUry Ba 3apapiWIuruHU, YHUHT EMIMra MyHOCHO SMACIMIMHU TYHIYHTHPHII OPKAJIN SPUIIMOK
Makcaara MyBOGHUKICK TYHOJIAIH.

Anbarra, Oy 60paja siHa ounara, 0Ta-OHa Ba YHUHT OMJIa ab30JIapura Myposkaat KuiaMu3. bUusHuHT
MWUIHA MEHTAIMTETUMU3AA JKyla YUpOWIM ypd-omariaap Ba TapOusi METOUIapu MaBxkyn OYiwuoO,
ynapaas ypunnu Qoiinananum 6oia TapOusicuia KaTTa axaMusT kaco staau. byHaa, myoxacus, TUHUMA
Ba JyHEBUI TapOMSIHUHT Ky OOp CHHOBIApAaH YTraH TaXpHOalapuHU KYJUIall XKyAa caMapajiu
9KAHJIUTH JIOMMO JAMKKAT MapKasuMu3aa TypuiH j1o3uM. Oumiia MycTaxkaM Ba CO¥JIOM IICHXOJIOTHK
MYyXHUT Oapkapop Oyica mnry omna ¢ap3aHay Xam Xap TOMOHJIaMa €TyK Ba MaIaHUSATIN HHCOH cudaTtuia
BOSITa €TUIIHN KadosaTiaHaIu.

K¥ypunnaérran MyaMMOHHHT siHa OUp MyXUM JKUXaTH (ap3aHAUMU3ZHUHT TYCTIapU TyPYXUIUp. Xap
O6up ora-oHa (pap3aHIAMHHUHT AYCTH KUM, YHHHT OWJIa ab30JIapH KaHJal KHIIMIap SKAHJIWTH OWIIaH,
anbaTTa, KU3UKUIIN JIO3UM. AXUp, XalKuMu3aa “JIYyCTUHT KUMJIMIMHHU alTCaHT, CEHUHI KUMJIMTHMHTHU
alitamaH”, IeraH XMKMaTJIU cy3nap Oexopra MIak/ulaHMaraH.

Xap Oup maxc KyHIaJdHK XaéTHHUHT aKcapusAT KUCMHUHU KaMOATYWINK OPacUia, TYpIH TypyxJap
nupa yTkazaau. By Hapca ymapHUHT TyHEKapalld, HYTK MaJaHUSATH, KU3HKHILIApH, MYOMasacH,
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olamyiap opacuaa Y3WHHM TYTHINW KaOwiapra ¥3 TabCUPHHH KypcaTtamu. bus sxmm OuIamMu3KH,
WHCOHJAT TAKJIWIUWINK PYXUSATHUMU3/1a MabIyM MabHOJa YCTHBOP MaBKera sra. MacanaH, KUUKHHA
KHM34a KYFHUPYOFHra OHAJMK KWiaau €KU YHUMHYOKJIapuHH YViHa€TraH yoruaa Oofya oracura TakiIuja
KUJIMO ranvprucy, yHra >Kyja yxiarucu kenaiau Ba xokaszo. Llynnait skan, 6omaHuHr €H-atpoduaaru
KUMCQJIAPHUHT yjlapra TabCUPH XaMHILIA YpraHwinO TypwIUIIM Ba 3apyp OYyirania Ha3opaT KWiIuO
OopuuIIM TapOUSIHUHT MyXUM Taslabiapuaan oupuanp. Yidra ked Kenaran 6ojia Ha3opaT KuinHMmaca, 0y
XO0J1 YHUHT YYyH OJJIMHA Xojira aimanuO xonamu. Kmmiap Owran Oupra OymaéTraniaurd >bTHOOpAaH
YyeTJa KoJca YHHUHT TapOusich Oy3yK TEHTKypiapu €K, XaTTOKH, €T Ba 3apapi Kywiap TabCHpHUTa
TymuO KOJWII XaBPWHH omupamu. AWHU MaiTaa Oojlagard KUWHWHHUIN, FOPUII-TYypHUII, (UKpIIAII,
y3rajapra HucOataH MyHoca0aTna KyTHJIMaral ojatiap maimo Oymmmmura omm6 kemamam. WIHN,
BaxXOOMIIUK, XW30yT-Taxpup CHHTApH JAWHUM OSKCTPEMHCTHK OKUMJIapra KYmImimd KojiraH Ba
nymaiMoH OYnaéTran EMIapuMu3 BAaKMIUIAPUHMHT TYBOXJMKJIApU OYHra SKKOJN Nalwiiup. Eku
UHTEPHET OpKaJM TAaHUIIUO OJMC IOPTJIapAard MyTJIaKo HOTAHUILI KuUMcajapra TypMyllra 4uKuO
KeTa€TraH KHU3JapUMHU3HMHI asHYIM Takaupra pyoapy Kenud KoNaTraHiurd XaM OJAMHTHHA
SHTWJITAKJIMKHUHT OKHOATH OYIaéTraniury Oomkanapra Karra caboK OYIUIIM mapT.

IOxopuna 06aén kwinHran ¢ukpiaap OONaHWHT KyH TapTUOMHM OKWJIOHA TalIKWJ KA
KepaKIMIMHU KypcaTanu. bynna, anbatra, OupuHum HaBOaTaa OomaHWHT Oyl BAaKTUHH Ma3MYHIIH
TAIIKWI STHUIUIINTA aJI0OXUIa YTHOOP KapaTHUll JO3UM. AWHHUKCA, YHUHT OHTHAArd OYIUIUK Macanacu
KaTTaJapHU KUIHHA YitnanTupuiy mapt. YyHKr 00IaHUHT TabuaTura Xoc OYiaraH yTa KU3WKyBYaHIUK
Xali SXIIM OujlaH EMOHHHU, POCT OWMJIaH EMFOHHHU, XaKUKAT OWJIaH OYXTOHHH (apKJaml CaBUsICH eTapiiu
Japakaga IIaKulaHMaran Oy naBpla Typid HOTYFpU Wyiutapra kupuO keTuin xaBpumaH kadoiaTiaii
onMaiau. bona sca 10MMO MMKOHUSATH OWIaH XucoOjamMaciaH Op3y-HUST KWIMIITa KYIPOK MOMKII
OynuIIM TICUXOJIOTHAA Ky MapTa TacAMKJIaH YTraH. ByHUHr ycTHra xammila aHa UIyHJAad Ba3usTIaH
ycTakopyMK Ownan (oimananum Ba ¥3 MadKypacu Ba Fosjlapu TabCHpH Joupacura OyHnai €nuiapHu
TYIIMPUO OJIMII HUATHA IOpPraHjiap 3ca JA0MMO Tonwiaaau. MHTepHeT opKanu BUPTyall ojlaM TabCUPHU
KyHJIaH KyHra optu6 6opaérran OyryHru KyHJa 3ca Ma3Kyp XaB()HUHI KyJaMM sHa/a KaTTa SKaHIUTH
Oapuamu3ra KyHJeK paBlIaH Oymumm jo3uM. bomamapummsan O6exyzna op3y Ba xaémmapaaH Kypa ¥3
MMKOHUATIIAPH JIOMPACUIAru OTa-OHA, 3J-IOpT YuyH (oiinmanu amammap Ba (aonusT Typiapu Ouia
IyFyJIJaHUIIra ypratum aiiHn  Myzanao. Mamxyp ncuxonor Bwunrensm Bynt  “Opsynap
UMKOHUATIApAaH omub ketMacun” ned Oexxusra aiitmarad. LIyHUHr y4uyH Xap YcMup Xa&mmapuHH
TapTUOTa COJMII Ba YHU WXKOAMWIamTupui ypurauaup. byHna sca xaéruii Taxxpubanapial MucoIap
KenTupuO TapOus GepuInra xapakaT KWINII KepaK, YHU parOaTIaHTUPUIL, BAKTU-BAaKTH OMJIAaH YpUHIN
Makraml, 0ab3uja 3ca YHUHr (puKpiapura xaipar OwiaH KapalrHu XaMm OMIMIIMMH3 Ba OyHH amaira
OLIMPHUIINMU3 Kepak. JIeknH xap 6up XaTTU-Xapakaria MyalssH MebEp Tanad KWIMHUIIMHN YHYTMACIIUK
JI03UM.

Byrynru xyHaa BUpTyana MakoH OapyaMM3HUHT Xa€TUMHU3IAaH MycTaxkaMm YpuH sramiad Oymau.
VYHaarn XuwiMa-xWwUIMK, paHr-0apaHriauK, axOOpPOTIAPHUHI YEKCH3JIMIHM, IIAKIJIAPHUHT HUXOSATAA
AKO3UOAOpIUTH KYN XOoJulapAa Ma3MyH-MOXUST TajabjapuJaH YEKMHUII TOMOH €Takjad, Yekall,
THHWINAII KaOWIapHU €T TyIIyHUYajapra aijaaHTHpUO KYyWMOKIa, lecak MyOosiara OyiMaiiau. ByHuHT
yctura 0apuamu3 5pKUH (aoJHsT IOPUTHII XyKYKH Ba MMKOHHMra sramu3. bapuyamus ymOy makoHna
OeMaiosl XapakaTJaHWIIMMU3, XOXJaraH HapCaHU KYpPUIIUMH3, YKUIIUMU3, YHHAIIUMH3 MYMKHH.
Hlynmaii KWwisinMu3 XaM. BUPOK yHYTMaciuK JIO3UMKH, BHPTyaJl MaKOHJaru HMMKOHHUSTIApHU
MYTJIAKJIAMITHPUII, XOXJaraH HAapCaHMHI MYMKHUHJIMTH Jiesl KaOysl KWIMII MYTJIAKO MYMKHH 3Mac.
AiiHuKca, YycMup Ba ycnupuHiaapra Hucoatan OyHu anoxuna ykrupui ypunnuaup. Llynnait skan, ynap
y4yH 3apyp HMMMYHHUTETHHM MIAK/UIAHTHPUII OYIyHTHM JaBp TabJIuM Ba TapOuscH, KoyaBepca,
MaJIaHUSTHHUHT XaM MyXUM TajaOnapuiaH Oupuamp.
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VK 537.322; 539.23
BJIMAHUE CTPYKTYPbI TEH3OPE3UCTHUBHBIX IIVIEHOK (Bi, Sb) , 1e; HA

®U3NYECKHUE MEXAHU3MbI IEPEHOCA HOCUTEJIEM 3APSIIA
K. Onapkyios, A. FOngaures, 1. Myagomxkopu

Depeancruii 2ocyoapemeennsliil ynusepcumem, tmazimov@mail.ru
(llonyuena 13.11.2018 2.)

Cxanepnogyu 31eKmMpoH MUKPOCKON 84 DPEHMeeH CMPYKmypa Maxauiu ycyauoau @ouoaianud
MYpau MaziuKkiapea 8aKyymoa mepmux OVenaHmupuul OpKaiu OauHeaH (Bi, Sb)2 Te, 1onka xkamnamnapnu
MUKDOCMPYKIYpACU 84 YIApHUHZ KUHEMUK Kammanuxkiapea mavcupu ypeanunean. OnuHean 0OnKa
KAmAAMAAPHY ROTUKPUCTIATT MYSURUUOA OVAUO, p-mun YMKA3y84aHIuKKaA 92a 64 (Bi, Sb)2 Te, gasacuoan

mawkun monean. ONUHeaH HAMUICANAP KYPCAMAOUKU, 000ULl 64 KUMMAM OYIMA2aH mepmux Oyeianmupuul
VCYaU 84 ONMUMAT MEXHOAOSUK KAMMATUKIAPOAH (Potoananud, emapiu 0apaxcaoa wkopu cugamea 3ea

oynean (Bi, Sb) ) Te, ronka napoanap onuw mymrun.

Taanu cyznap: meinypuo 8UCMym cypbMmda, MepMuK Oyelanmupuul, onKa napod, KAaiuHIueu,
CMpPYKmypa, NOMeHYual mycux.
C ucnonvzoganuem Memooos, CKaHupyrouell 21eKmpoHHOU MUKPOCKONUY U PEHMEeHOCMPYKIMYPHO2O0

AHANU3A  UCCIEO08AHbL  MUKPOCMPYKMYPA MOHKUX ~HIAEHOK (Bi,Sb)2 Te, nonyuennvix mepmuueckum
ucnapenuem 8 6axyyme na pasmvie noonodxcku. Ionyuennvie monxue niénku ObLiu NOAUKPUCTIALIUYECKUMU,
obnadanu P-munom NPOBOOUMOCU U  COOEPAHCATU %(Bi, Sb)2 Te,. Ionyuennvie peszyromamol
NOKA3bI6AION  YMO, UCHOb3YS NPOCMOU U HeOOPO2OU Memod MEePMUYECcKo20 UCHAPEHUs U ONMUMAlbHble
MEXHON02UYECKUe NAPaMempol, MOJNCHO NOLYYUMb MOHKUE NIEHKU (Bi,Sb)2 Te, oocmamouno evicoxozo

Kauecmsa.
Knrouesvle cnoea: mennypud eucmyma cypbmbsl, MepMuueckoe Ucnapeuue, MOHKAS NJIEHKA,
MOAWUHA, CIMPYKMYPA, NAMEHYUATbHOU Dapbep.

The microstructure of thin (Bi, Sb)2 Te, films prepared by thermal evaporation of stoichiometric

(Bi, Sb)2 Te, crystals in vacuum different substrates were studied using X-ray diffraction, scanning electron
microscopy. The obtained thin films were polycrystalline, exhibited p-type conductivity and do contain
phases for (Bi, Sb)2 Te, . The results obtained show that using a simple and inexpensive method of thermal
evaporation from a single source and choosing optimal technological parameters, one can grow thin p-
(Bi,Sh), Te, films of sufficiently high quality.

Key words: bismuth stibium telluride, thermal evaporation, thin film, thickness, structure, the
potential barrier.

[TomynpoBonHUKOBOE coequHeHue Bi,Te, ¥ TBepable pacTBOPHI HAa €r0 OCHOBE OTHOCATCA K

YUCITy Jy4lIUX W HaumOoJiee WIMPOKO HCIOJIB3YyEeMbIX TPH TMPOU3BOJICTBE PA3IMUYHOTO pOJA
TEH302JIEKTPUYECKUX U TepMmoniekTpudeckux (T3) marepuanos [1-4]. Bece Bo3pacTaromuii uHTEpEC
K HU3KOpPa3MEPHBIM HAHOCTPYKTYpaM Ha OCHOBE TEJUTYpHJa BUCMYyTa CypbMbl [5-7] cTUMynHpyeT
MPOBEACHUE JETAIbHBIX HCCIEAOBAaHUM CBOWCTB YKa3aHHBIX MAaTE€pPUATIOB B TOHKOILUIEHOYHOM
COCTOSIHMH, YCTAaHOBJICHHE KOPPENSINH MEXIYy TEXHOJOTHYECKUMHU TapamMeTpaMH, CTPYKTYpOl H

¢bu3nueckuMu mpoueccaMu B HuX. s moiaydeHus MieHOK (Bi,Sb)2 Te, ¢ BOCIIPOM3BOAUMBIMU

TEH30CBOMCTBAMU U YJIYYLICHHBIMH TEMIIEPATYPHBIMH XapaKTePUCTUKaMU HaMM IPeJUI0KEeH
crocod, omucaHHbli B [6]. VccnemoBaHble CTPYKTypH IUIEHOK MPOBOJIMIIOCH Ha PacTpOBOM
9JIGKTPOHHOM MHKpOCKore. FccnenoBanusi MoOKas3aiad, YTO IUICHKH IOJlydeHHble Ha aMOp(HBIX
MOJUTOKKAX WMENH MEJKO3EPHHUCTYIO TONMKPUCTATUTNIECKYIO CTPYKTYPY 0e3 mpenMyIiecTBeHHON
OpHEHTAINH ¢ pazMepamu KpuctamutoB ~0.5 mxm. Ha puc 1a, puc 16 nokasaHa, COOTBETCTBEHHO
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3MEKTPOHOTPaMMa M CTPYKTYpa IUIEHKH, KOH/IeHCHpoBaHHO# Ha cmoxy pu t =90°C  (&100000) .

BuaHo, 4TO KpUCTAUIMTHI B IUIEHKE UMEIOT pasHylo BennuyuHy (HO He Oonee 0,1 mxwm). Hapsgy c
KPYIMHBIMH XOPOIIO CHOPMUPOBAHHBIMU KPHCTAJUINTAMH, BCTPEUYAIOTCS YYAaCTKH OYEHb MEIKUX
MCKa)KEHHBIX OCTPOBKOB.
DIEeKTPOHHO-MUKPOCKOIIMYECKNE CHUMKHU ITOKA3ajH, YTO T'PAHUIBI KPHCTAJUIUTOB COCTOAT U3
IMCIIOKAIM 00pa3ylouX UCIOKAIMOHHYIO CTEHKY.
HexoTopble KpUCTAIIUTHI pa3ZeleHbl IUCIOKAMOHHBIMM CTEHKaMHM Ha Oioku Oojee
MEHBIIUX pa3MepoB. Bmecrte ¢ crioniHoil (azoif, mieHka COAep>KUT OOJBIIOE KOTMUECTBO MYCTHIX

KaHaJIOB U TOp Pa3MEpPOM MEHbIIIE 300-500,&. B obmem u3 puc. 1a.16 MOXXHO 3aKITIOYUTH, YTO
TUICHKA (Bi, Sb)2 Te, mpexcrapisieT COOOM CUIIBHO HEOJHOPOIHYIO CTPYKTYPY.

[Tone ynpyrux HanpspKeHUN BOJIHM3H TPAHUIl KPUCTAJUIUTOB, CBSI3aHHOE C TUCIOKAIIMOHHBIMH
CTEHKaMH MOJXKET JOCTHTaTh 3HAYUTEIBHBIX BEIMYMH. XOTS TPaHUIA KPUCTAUTUTOB HE 00JajaeT
JATBHOICHCTBYIONIMMH TIOJSAMH HanpsbkeHuid (mpu X >> D/27 HanpsokeHus SKCIOHEHIIUAIBHO

crpeMsaTcss K Hymo; D -mar gucimokaruii, X -pacCTOsSHME OT JUCIOKAIMOHHOW CTEHKH B
MEePIEHIUKYISIPHOM HAIpPaBJI€HWH) B MEJIKO3EPHUCTON CHCTEME MEXaHMYECKUE HalpsHKeHHUS,
nepeaaBaeMble TUCIOKAIIMOHHON CTEHKON B KPUCTAJUIMTHI, MOTYT OBITh 3HAUYUTEIbHBIMHU.

B ontumanbHOM peuMe MOJIy4eHHUsl TUICHOK MX COCTaB MPHUOIMKAECTCA K COCTaBY IIHUXTHI
IIpu 3TOM IUICHKA
HEOAHOPOJHA, T.K. COJEPKUT

pazinyHbIe ¢ba3sbl.
[IpoBenennbie AHAIU3BI
IIOKA3aJI1, 4YTO B INICHKE, KpOME
dbazsl p—(Bi, Sb)2 Te,,
HMEIOTCS BKJIFOYEHUS

snexrpornoro (Bi,Te,+Te) u

BIPOYHOT Sh.Te, unu

oo (ShTemr Puc la Puc 16

Bi,Te, + Bi). SnexTpoHorpamma (puc 1a), u crpykrypa (pucl6) mieHkw,
CynleCTB OBAHME B KOHJIEHCUPOBaHHOH Ha cony Ilpu t, = 90°C (X].OOOOO).

IJIEHKAX CTPYKTYPHBIX M (DA30BBIX HEOJHOPOTHOCTEH, OMPENENSIOT IEePEHOC HOCUTENEeH B
IUICHOYHOM CHCTeMe. OIEeKTPUYECKHE TOJs CBSI3aHHBIE CO CTPYKTYpHBIMH U (Da30BBIMU
HEOAHOPOJHOCTAMM MPUBOAAT K MOIYJALMH 30H TNOJYNPOBOJHUKA — K  BO3HHUKHOBEHHIO
KpynHoMacmTaOHbeIx (aykryanuii norenuuana [10]. IlepeHoc Toka B TakoM HEOAHOPOIHOM
MOTEHIMAJIbHOM peinbede 00ycIoBIeH 3a0pocoM HOCUTeNell Ha ypOBEHb NMPOTEKaHHs B cilydae
OTCYTCTBMSI BBIPOKJIEHHUS WM akTuBauued ¢ ypoBHs Pepmu Ha ropObl penbeda B ciyyae
BBIPOXKJIEHUS (B MOCIEAHEM Cilydae MMEETCs B BHJy, YTO aMIUIMTYAa (PIyKTyauuid 30H OoJjblle
sHepruu depmn).

PaccmMoTpuM  mpUYMHBI TOSIBICHHUS  KPYMHOMAcCIITaOHBIX — (QUIYKTyalluii B  IUIEHKax

(Bi, Sb),Te, . Kak 6bu10 yka3zamo KoHIeHTpalus HocuTeneii B mienkax (Bi, Sb)2 Te, p, >10%fi .

IIpu Takux KOHIEHTpALHUSAX IBIPOK (Bi, Sb)2 Te, naxomutcst B COCTOSHHMU BBIpOKAEHUs. [oaTOMYy

JaIbHEHIIe PACCYKACHUSA OTHOCATCA K INICHKAM C BBIPOXKXJICHHBIMU KPUCTAJLJIMTAMU, T.C. YPOBCHb
cDepMI/I HaxXoauTCsa JOCTATOYHO TJIY6OKO B 30HC.

1. BOnu3u kpaeBbIX AMCIOKANMMA, U3 KOTOPHIX 0Opa3oBaHa TrpaHUIla KPUCTALIUTOB, BCETIA
UMeeTCsl 00JIacTh CXKATHUS M PacTsHKeHUs. Yrpyras nedopMarius KpucTauia BOJIU3H JUCIOKAIIUU
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IIPUBOJUT K TOSBICHUIO MAJOro ABYMEPHOrO IMOTEHLIMANA. DTOT ABYMEPHBIM MOTEHUUAN JacT
YPOBEHb B 3alpelieHHON 30He. Ecnu OCHOBHAs 3HEprusi ypoBHSA MeHbIIEe sHeprun depmu, 4yTo B
MPENOI0KEHUN TOCTATOYHO OOJBIION KOHIIEHTPALMU COCTOSIHMNA C TaKOW dHEPTuei, 3arojHeHne
X HOCUTEISIMU MPOUCXOIUT 10 TE€X IOp IMOKa MX SHEPIHs He COBMAAaeT Cc sHeprue depmu.
Jlokanuzanus 3apsiia Ha ’TUX COCTOSHHSX MPUBOIUT K U3THOY 30H.

2. Ecnu Ha rpaHunax KpUCTAITIUTOB MMEIOTCS JIOKAIM30BAHHBIE COCTOSIHUS JJISI OCHOBHBIX
HOCHUTEIIeH, 00pa30BaHHbIC aACOPOIMel HAa HUX 3JIEKTPUYECKH AKTUBHBIX aTOMOB WJIM MOJEKYN U
X OCHOBHAs SHEPrUsl MeHblle sHeprun Pepmu, TO 3aXBaT HA 3TU COCTOSHHUS HOCUTENEH TaKkxke

npuBeeT K u3ruly 30H. [loTeHmanbHplil 0apbep ((0) IIPU 3TOM OYZET ONpPENeNSIThCS CIEAYIOIUM

BBIPAKEHUEM
2 2
u—E, aie =N o E,
B 82X, 1)
v= e’N? e’N?
S amAs s
——S afee ———> u—E,
81N 812N,

rae Ng- KOHIEHTpalss COCTOSIHUM Ha TPaHWIAX KPUCTALIMTOB.. M W Eg- sHeprum ®epmu u
COCTOSIHHI, OTCUUTAHHBIE OT IPAHHUIIBI COOTBETCTBYIOLIEN 30HBI.
eZNZ .
B o6oux ciaydasx, eciu |E5| >KT m ———> u—E_ nepeHoc HOcCUTENEH uYepe3 TAaKHeE
870Ny
rpaHuIlbl OyJIeT aKTHBAMOHHBIM. B MpOTHBHOM ciiydae (IIpU HapyIIEHHH OJHOIO M3 HEPaBEHCTB)
Oapbep OyZeT NPUBOAUTH K IAMCIEPCUM JUIMHBI CBOOOJHOIO IpoOera HOCUTENEH BOJIM3U YPOBHS
®epmu.

3. Hanmnure B IUIEHKAaX BKJIIOYEHMH pasHBIX THIIOB IPOBOAUMOCTH WIIM Pa3IM4HBIX
MaTeprajioB MPHUBEAET K IMOSBJIEHHIO MOTCHIMAIbHBIX 0apbepOB CBS3aHHBIX C BO3HMKHOBEHHEM
rOMO- MJIM TE€TEPOIEPEXOJ0B Ha IPAHMIAX pasivuHbIX (a3. BeicoTa MOTEHIMAILHOrO Oaphepa
OyIeT OnpenensaThCs KOHIEHTpalMedl W THUIIOM HOCHTENEeH B pasiuyHbIX (aszax (OJM30CTH 110

IIUPUHE 3alpelIeHHON 30HBI Pa3IMYHBIX (a3 BXOASIIUX B IUICHKH (Bi,Sb)2 Te, nemaer He

3¢ (HEeKTUBHBIMU T€TEPOIIEPEXOIBI).
DJEeKTPONPOBOHOCT IUICHKH C aKTHBAIMOHHBIMM OapbepaMH Ha TpaHUIAX KPUCTAIIMTOB
ONPEIIEIUTCS BBIPAKEHUEM
o =0, exp (—u) (2)
KT
4. B nneHkax M3 MaTepUaioB CO CIIOKHOW 30HOM, KpOME OTMEUEHHBIX BBILIE CUTYallUH,
MOI'YyT CYILIECTBOBATh HEOAHOPOJHOCTH, CBS3aHHBIE C PACUICIUICHUEM HEDKBHUBAJIEHTHBIX

9KCTPEMYMOB. p—(Bi,Sb)2 Te, uMeeT CIOKHYIO BAICHTHYIO 30HY C TOJ 30HAMH <IETKHX» U

«TSDKEINBIX» IBIPOK, pa3aenbHbix Ha AE, =0, 02)’/A .

OnHoocHast jaedopmalusi TMPUBOAUT K HM3MEHEHHIO JHEPreTHYECKOro 3a30pa MEKAY O
30HaMH, U3MCHA B(I)(beKTI/IBHYIO IJIOTHOCTH COCTOSIHUU B BaJIEHTHOH 30HE:
N, =Ny, + N, ~exp(—£j 3
KT
HO}I BJIMAHUECM BHYTPCHHHUX MCXaHUYCCKHUX HaprI)KCHI/Iﬁ B 3aBUCHUMOCTHU OT UX BCINYUHBI U
3HaKa IUIEHKAa OyaeT pa30uTa Ha pa3audHbie 00JAaCTH, B KOTOPBIX OyJeT CBOS (PMKCHPOBAHHAsI
B(I)(bCKTI/IBHaﬂ IUIOTHOCTL COCTOSHHUSA B BaJleHTHOW 30He. BennuunHa NV OIPCACIIUTCA

cootHotreHueM (3), B kotopom AE, HeoO0XoauMo 3aMEeHHTH Ha BETHYUHY

AE¢ = AE, —%-8* (4)

rac & - OTHOCHTENIbHAS ILC(I)OpMaI_[I/IH B paCCManHBaCMOﬁ obiactu IJICHKH, O6YCHOBJ16HH3H
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BHYTPEHHUMH MEXaHHUUECKUMH HAIPSDKEHUSIMH, —d (3 ) - Oapuyeckuii K03 (PUIHMEHT U3MEHEHUS
£

3a3opa AE, c nedopmarnueii.

Paznuuue KOHIEHTpaluuii B COCEAHUX 00aCTAX NPUBEIET K MOSBICHUIO TOTCHIUAIBHOTO
Oapwepa.

5. CTpyKTypHbIE UCCIIEOBAHUSA IOKA3aIU HAaJIU4YUe OOJBILIOr0 KOJIMYECTBA IMYCTHIX KaHAJIOB
U nop B myieHke. Eciin mpu mporryckannu Toka uepes IJICHKY 10 €€ JUTMHE J00ast TUHHS TOKa XOTs
Obl pa3 IepeceKaeT MyCTOH KaHal, TO MEPEeHOC HOCHUTEJIEH OT OJHOrO 3JIEKTpoJa IUICHKH J10
Apyroro Oyner HeMmblcauM 0e3 npeojosieHus: 3Toro kaHana. [lepeHoc Hocuteneil yepe3 MmycTon
KaHan OylIeT OCYILECTBIATHCA TyHHeNIUpoBaHueM. lIpm 3TOM BbICOTAa TYHHEJIBHOro Oapbepa
3ajaeTcsl pabOTOM BbIXOJA MaTepuasia IJICHKH, a TOJIIMHA- IIMPUHOM KaHana. Kak ciexyer u3
IIPUBEJCHHOTO aHaju3a 3JEKTPONPOBOAHOCTh IJIEHKHM MOXKET OCYILECTBIATHCS JIIOOBIM U3
IIPUBEIECHHBIX MEXAHU3MOB UJIM HECKOJBKUMHU MEXaHU3MaMH OJHOBPEMEHHO.
3akiroueHue

Ha ocHoBe aHanmm3a CTpPYKTyphl M (U3UYECKHUX INPOLECCOB B TOHKHX IUIGHKAX M HUX
3aBHCUMOCTH OT TEXHOJIOTHYECKUX ITPOLECCOB YCTAHOBJICHBI:

-IJIEHKU COJIep’KaT OoJbIIOe KOJIMYECTBO IYCTHIX KaHAJOB M IO pa3MEpPOM MEHeEe
300-500 °A;

-(pu3rueckue MexaHU3M MEPEeHOCAa HACUTENCH ONpeAemsieTcs CTPYKTYPHBIMH U (a30oBaMu
HEOJJHOPOJHOCSIMH;

-HaJIM4M€ B IUIEHKaX BKIIIOYEHUN pa3HBIX TUIIOB NPOBOAMMOCTH WJIU Pa3IMUYHBIX
MaTepuajioB NPUBEAET K MOSBICHHIO INOTEHBLIMATHBIX OapbepoB ONpEACIAIOIINE MEXaHU3MU
€JIEKTPONPOBOIHOCTH IIJIEHOYHON CTPYKTYPHI.
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PEINEHHUE BbIPOXKJIAIOIINXCS OBBIKHOBEHHBIX CUCTEM _
AN OPEPEHIIMAJIBHBIX YPABHEHUU METOJ1OM JUPPEPEHIIUAJIBHOU
ITPOI'OHKH

A. Abnypazakos, H. MaxmynoBa

Depeanckuii NOTUMEXHUYECKUT UHCTNUMYM
(llonyuena 17.10.2018 2.)

B Oannoti  pabome  paccmampugaemcsi  cucmema  8blpOANCOAOWUXCA  OObIKHOBEHHBIX
oughpepenyuanvhvix ypasnenuil. Ilpeonosicen mMemoo SbIHUCICHUN UCNOIb3YS NPOCMYIO (DAKMOPUIAUUIO.
Hokazano cywecmeoganue peuieHue Kpaegou 3a0ayu U NOCMPOEH Al20PUmM Mmpenus 3a0auu U Memooom
NPUHYUNA MAKCUMYMA NOTYYEHAd PAGHOMEDPHAS OYEHKA Ol peuleHUs.

Knrwouesvie cnosa: nenpepvisnvie (hynkyuu, Kpaesas 3a0aud, haxmopuzayusi, NPUHYUN MAKCUMYMA.

Ywby makonaoa uecapada 6ysunaducan 000ull Oughghepenyuan meneramaniap ViuyH ue2apasull
Macananu eyuws Y4y 000utl haxmopuzayus ycyau KYUIAHUISAH 6d e4ull al2opummu Kypuiean, MaKkcumym
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npuHyunueza acocianub equm anpuop 6a)§0JlaH2aH.

Taanu cyznap: ys3nykcus (ynxyus, yeeapasuii Macanid, paxmopusayus, MaKxCumym npuHyunu.

In this work the system of the degenerating ordinary differential equations is considered by the method
of calculation of simple factorization. Existence of boundary-value problems proved and the algorithm of
friction of a task is constructed and uniform assessment for the decision is received by the “principle of a
maximum” method.

Key words: continuous functions, boundary value problem, factorization, maximum principle.

HekoTopsie 3amaun uiabTpanuy rasa U KUAKOCTH B TPEXCIOMHOM IUIaCTE CBOJSATCS K
PELICHUIO KPaeBbIX 3314 JJIsi CUCTEM BhIpOKAaronmxcst quddepeHimanbueix ypaBHeHui [1].
PaccmoTpuM KpaeByro 3adauy AJii CHUCTEMbI BbIpOxkaaromuxcs AuddepeHnnaabHblX ypaBHEHUN
BUJA

4k () ) a(X)U+b(X)+ZA(X)K(Z)8u1

m(X) d z=1 (1)
e ou; a, (2)u(x,2) +b;(x,z
m()a(() ) =a;(2)u; (%, 2) +b; (x,2)
B o6nactu Q={0<x<1 0<z<1}
3nech K(X), m(x), A(x), K,(z),m, (Z) a,(2) 3a/laHHbIE byHKIMN Ha OTpEe3Ke
[01], b, (X, z) 3ananHbIE byHKIIUN B 5_2, npu4yemM
K(x), m(x), a(z), a(x) > K,(0) K;(0) =0, K;(z) u m;(z)
MOJIOKUTEIbHBI TpU Z > 0
KpaeBbie yciioBUS UMEIOT BUJT
7o KX —| - |X0_:80:0
x=0
KO —agul  ~ 5, =0
x=1
du,
7K (Z)d_I —a;u i|Z:0 -Bi =0 (2)
z z=0

eciu 9, (0) <+
u(x) =u,(x,1),i=12

Ecmu g, (0) <+ a 0,(0) <+oo TormaycnoBue npu Z=0 3aMeHAETCS YCIOBUEM
|u; (X, 2)| 10| < 400, =12

3necy y+a, #0 k=01 »,; +a,; #0,1=12

o) IJm(é)é

<o

0;(2) = jw)

s goka3aTenbCcTBa CYHISCTBOBAHMS PEIICHUS pacCMaTpHBaeMOW KpaeBOM 3alayd  HaM
nmoTpeOdyeTcs ciemyromas:
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Jemma 1.1. TIlycte  K,(z), m(2), a,(z) €[01] npuuém a,(z) >3, >0, K,(0)=0, u m,(z)

noJIokuTenbHbL. Toraa Ha 0Tpe31<e [0]] cymeCTByeT €IMHCTBEHHOE HETPEPbIBHOE pPEIICHNE

ypaBHCHHSI. Td—( (z )—') a,(z2)V,(z2), 1=12 3)

Y I0BIIETBOPSIONIEE OTHOMY M3 Ha4aJlbHbIX yCIOBHUIMA
dv,

Vi|Z:0 =h, K, (Z)E =H;

Ecmm g,(0)<+00  (4)

eciu g, ( )<+ a 0,(0) <+ Torma
Vi, =h, i=12

3neck g4, hy (i =1,2) HEeKOTOpbIE KOHCTAHTBI
JlokazarenbcTBO. PaccMoTpum citydaii (0) < 400
Herpyano BuzeTh, uto 3ana4u (3), (4) S5KBMBJIEHTHBI CMCTEME HHTEIPATbHBIX ypaBHEHHH
z SO OAOLE
Vi(z)=h + /ul_[ J. ®)
Ki (§) Ki(S)

[TokaxxeM ¢ MOMOIIbIO MPHHIIMIA CKATHIX OTOOPaKCHUH OJHO3HAYHYIO Pa3pelIMMOCTb CHCTEMbI
WHTETPAJIbHBIX YPAaBHEHUIN (5) B kmacce JIByXKOMITOHECHTHBIX BEKTOP-()YHKIIHH.
O0603HaYNM

[ mna v mdn
= j dé,i=12

Ki($)
JIerko BHJETH, YTO YCJIOBHS JEMMBI 00ECIICUMBAIOT HENPEPHIBHOCTH U MOHOTOHHOCTH (DYHKIMH
;i(z) OueBuaHO, ;i(O) =0 cnenosarensHo, MoxHO momoopate O €(0,1) Tak, YroOBI
BBIMOJIHSJIOCH o_',(5) <1
O603HaunM (Tb =[0,0] u BBemeM B pacCMOTpPEHHE MOJHOE MPOCTPAHCTBO JIBYXKOMITOHEHTHBIX
HENPEPBIBHBIX BEKTOP-PYHKIMMA C(Tg .

B npoctpanctBo CQ; paccMoTpuM H300paxeHue

AV, (2) =h, + 4

e [ mma Vi () ;

j K, (5) Ki(S)

[TokaxxeM, 4TO OTOOpaKEHHE A TIEPEBOIUT C(T(S B ce0s. [Tycts {V,(z ),V,(z )} e C(Q_5) TOT/1a

IJIsl MOOBbIX  Z,,Z, € ) CIIpaBeAJINBA OLIEHKA

AV, (22) - AV, @) < [ é) maxV, (2,) Vi (2)]-[o,(2,) -, (2)
B cuy HempepbiBHOCTH (GYHKIHH 0,(Z) M CXOZMMOCTH MHTErpaioB J.O& Kd(ZZ) 3 Z, > 7,

crenyer AV, (z,) = AV, (z,) t.e. {AV,(z),AV,(2)}e C(Q,)
AHaJIOTHYHO UMEEM
AV, (2) - AV, ()] < maxV, (2) - V; (2o (9)
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OTkyna B CHJIy HEpaBEHCTBA G_i(é) <1 cnmegyer cxarocth oToOpaxkeHuss A. OTcCioga B CUIY
TeopeMbl baHaxa O HEMOJBMKHOH TOYKE CIEAyeT, 4TO CUCTeMa ypaBHeHuii (5)  mmeer
€JUHCTBEHHOE DPELICHUE B IPOCTPAHCTBE CQ_J B cuny nuMHENHOCTM ypaBHEHHUH W TOrO, 4TO
xo(pduuuentsl 3amaun (3),(4) me mmeror Ha orpeske [5,1] ocobGeHHOCTEH, 3TO pelicHHE
HENpepbIBHBIM 00pa30M MOKHO IPOJOKUTE Ha oTpe3ok [0,1].

AHaJNOrMYHO paccMaTpUBaeTCs clydyai 0,(0) <+, o0,(0) <+oo. Ilpu 3TOM CyIIECTBEHHO
UCIOJIb3YETCS] COOTHOLICHHE

limK,(z) M =0

250 dz
CnpaBeUIMBOCTh KOTOPOT'O JIETKO MOJIYYUTh U3 TPeOOBaHUs OrpaHUueHHOCTH pemenus V, (z) .
Jlemma 2. Ilycth BBIITOJIHEHBI YCIJIOBHS JIEMMBI 1, KpoMe
Toroa(x), b(x), A (x), K(x), m(x) € C[0],b, (X, z) € C(Q)
Torma CymIecTBYeT €IMHCTBEHHOE pELIEHWE CHUCTeMBbl ypaBHenuii (1), ymoneTsopsromee
ycosusM (2), HenmpepbiBHOE BMeCTe c HpOI/IBBOIIHI)IMI/I

4k b0 —— 2 —'
(KO POy u ()5( @5
B ob6mactu Q DTO pelleHrHe MOXHO TOCTPOUTH € MOMOIIbI0 MeToda auddepeHrnaIbHOM
IIPOIr'OHKH.
Hoxka3atenbcrBo. [locTponm q)yHKIII/II/I
D=y )( + [ m (&)a, (V. (9)d9), ©)
B(x z)—\%(ﬂ“ + [ m (@b (x V(&) ™

Ine V,(z) pemenue 3amauu (3),(4), rae nonosxeno

o= 0 =1 i=12

71
U3 (3).(4) nerxo nmomyuum
N a LIGHOVIEE ©
CpasuuBas (6) u (8), noay4nm cooTHONIEHHE
_ " dz
o (2) = V.(2) (9)
PaccmoTpuM (yHKIUHU
a(x) = Vg %) {ao J‘X{Of(f) + zAi (&) (D}m(eg)v (f)df} (10)
PO = \%{f— + jj[b@) + ;A (o= (D}m(é)V (é)dé} (11)

e V(x) pelLIeHne 3a1a4u KomH

S ko= [a(x)+;A(x)ai(1) ),
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du a
\ (0) = 1! K (X)_ =2 ’ (12)
dXl,.o 7
Jlerko moka3zathb, yto 3aj1a4a (12) umeer HenpepblBHOE MOHOTOHHOE €MHCTBEHHOE PEIEHHE, TaK

kak a, (1) > 0. Herpyauo u3 (10),(12) nomxyuuts cooTHOIEHNE

K(x)d—
a(x) = V(x )X (13)

[Toctpoum teneps pynkumuu U(X) U U;(X,Z) ¢ IOMOIIBIO GOPMYIT
V() N @) "
u(x) = V(l)( - IK@)\/@)) £) (14)
V (1) * Ki(EVi(9)

(% 2) =

oy e (15)

I'me u(x1) =u(x)

u(l):_ﬂi +7:.5Q) (16)

a; +7;a(1)

[Mokaxxem Teneppb HempepbiBHOCTH U(X,1) U U(X)
U3 nemmsbr 1 crenyer, uro V,(z) He yobiBaet Ha otpeske [01] wu cnemoaremsro V,(z) >1, Torma
u3 (6), (7) cnenyer menpepsiBHOCTh Qynkmmi o (z) @, (z) u B(x,z) B;(xz) npu z>0, u3
(14) cnenmyer, urou(x)  menpepoisHa npu X €[01]. Torma us (15) BeiTekaer, uto U, (X,Z2)
nenpepsiBHa B oomacti  [0,1] x (0,1] . YtoOwr U, (X,Z) Oblia HempepbiBHA B 001acTu {1, 10CTaTOYHO
JI0Ka3aTh PAaBHOMEPHYIO CXOJMMOCTh HHTErpaja

,f Kﬂ 1699) de (17)

(Vi (S)

B paccMaTtpuBaeMOM Cllydae paBHOMEpHas CXOAMMOCTh uHTerpana  (17) oueBuana (T.K.
g, (0) < 4+»), cnenoBarenbHo U, (X,Z) HempepbiBHA B 00JaCTH Q.
[puMeHsist IPUHIIATT MAKCUMYMa MTOJY4HM PABHOMEPHYIO OIICHKY

300 o (D) |
{u(x);u;(x,2)} < max{‘b( )| ‘b x z)‘

UucneHHOro pelleHne HENWHEHHBIX 3a4ad (QUIbTpald C TOMOIIbIO METO/Ja MpPSIMBIX IO
nepeMeHHOMY t HMCXOIHYIO 3ajada 3aMmeHsercs AuddepeHnnanbHo-pa3HOCTHOW. [l pereHus
g depeHINaTbHO-Pa3HOCTHOM 3a/lau IpeyiaraeTcsi METoJ UTepally, B Pe3yJbTaTe MOTy4YUuM
crcTeMa-00bIKHOBEHHBIX TuddepeHaTbHbIX YPaBHEHHUH. VY nanocs MIOJIyYUTh
MOJIEPHU3MPOBAHHbIE BapHaHTbhl MeToAa AU(QEepeHINaTbHOW NPOroHKa MPUMEHUTENbHO K
paccMaTpuBaeMoOM 3a/1adam.
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TAJIWJIEA TEKUCIUTUIA HUAKJITA TOUP KK MACAJIA XAKHUJIA
d.®. TonBongueB

@apeona nonumexnuxa uncmumymu, ftopvoldiev87@mail.ru
(Kabyn ununou 3.07.2018 1ii.)

Ywuby maxonaoa I'anuneti mexucaueuoa yuxkiea 0oup UKKU MAcanrd KypuieaH.

Taanu cyznap: anuneil axcaranmupuwu, mManguil macogha, maxcyc macogha, mMaxcyc myspu 4usux,
MaAxcyc Kecma, Yuki.

B smoui cmamuve paccmonmpenvl o0ee 3a0auu 0 C80UCMEAX YUKIa Ha niockocmu Tanunes.

Knroueevie cnoesa: npeo6pa306aﬂu;1 Fa]lu]leﬂ, ompuyamejlbHoe  paccmosinue, cneyuaivbHoe
paccmosirue, 6EKmop, CneyuartbHasl npAamasl Tunu, Cl’lelﬂla]lebllZ Ompe30K, YUKIL.

Two problems on the properties of a cycle on the Galilean plane are covsidered in the article.

Keywords: transformations of Galileo, negative distance, special distance, special straight line,
special segment, cycle.

EBxina rexkuciuruia (X, Y) HyKTa Oepuirad OyicuH. Yoy

X'=x+a
{y’ =y+bx+c
akcia"nTupul ['anuiei akcmanTupuiuy aeuunanu. by epaa a, b, C nap G6epunran connap. by
aKCIIAHTUPUII HATHXKACH]Ia XOCHIT OYJITaH TeKUCIUK dca ["anumnel TeKUCIuT AeHiiau.
lanmunelr  Tekucnuruga A(Xa, ya) Ba B (Xb, yb) HyKTalap opacujgaru Macoda
d [A(Xa, Ya):B(%, Y, )] =X, —X, TeHMMK Owian amukmaHagu. Kyiinna 6ums  Tanuneii

TEKUCJIUTHJIATH IIUKJITa TIOUP UKKK MacallaH! KypHO YnKaMus3.
1-Macana. lamuneii Tekucmuruga Y = ax> +bx+c¢ , (a # O) UK Oepuiran 0yimo, yaiapu

A(Xa,ya) , B(Xb,yb)Ba C(XC,yC) HyKTajapjaa Oynran yuOypuak yHra wdku umsmwirad. ABC

yuOypuak ywiapuJiaH LMKIra YTKazwiral ypuHmanap xocui kuiran DEF  yuGypuak Tomonnapu
ABC y40Oyp4ak TOMOHJIAPHUHMHT IpMHUTa TEHIJIMTUHU UCOOTIIAHT.

Eunmr: Tanmneidt texkucauruparu y= ax’+bx+c [UKIIHUHAT A( X, s axj + bXal + C) ,
B (Xb ,ax; +bx, + C) Ba C (XC ,ax +bx_ + C) HyKTaJIJapUra YTKa3WIraH YpHUHMAaJIapUHUHT
TeHrmamanapn Moc  xomma Y =(2ax, +b)Xx+c—ax], y =(2ax, +b)x+c—ax; Ba
y= (2axc + b) X+C— axf Kypunumga Oymaan. Y xonma E (Xe, ye) HYKTaHUHI KOOpPJMHATaCUHU
A( X, ya) Ba C (XC, yc) HyKTaJap/aH YTKa3WIraH ypUHMAJIapHUHT KECHUILIUII HYKTacH cudaruja
TOMNIHUII MyMKHH.

Hemak, OyHzaa (Xe, Y. ) HyKTa KOOpJMHATalapy KyHUAAard TEHIJIaMallap CHCTEMACHHU
KaHOATIaHTUPAIH.

Y. =(2ax, +b)x, +c—ax;

Y. =(2ax, +b)x, +c—ax’

Oy cucrteMaHnu euuo, Xe HU TOTIAMU3.
2ax X, +bx, +c—ax’ = 2ax x, +bx, +c—ax’,
2ax_x, —ax: = 2ax X, —ax’ /:a#0 ,
2X X, — X2 = 2X X, — X’ :
2X X, —2X X, = X2 =X’
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2% (X, =% ) = (%, + %) (X, —%.)
X X
¢ 2
Xynau UIyHIalW Mylioxasa IOpUTHO, D (Xd ' Y ) Ba F (Xf Yy ) HYKTQJIAPHUHT

2X, = X, + X, X

KOOpJIUHATAIApPUHU TOTIAMU3!
Xt % tX
o2 T2

bynnan kypunamuku DEF yuOypuak Ttomommapm  ABC yuOypyak TOMOHJIApPUHHHT
SIPMUTa TEHT.
2-Macana. [anuneli TeKHCIUTHIA UK TallKapucuaa €TraH HyKTajgaH Oy IUKIra YTKa3wiraH
YPUHMAJapHUHT Iy HYKTaJaH YPUHUII HyKTajapuraya Oynran Macodanapu Moayiiapu
TEHTJIMTUHYU UCOOTIIaHT.

Hco6ot: anmneit tekucnuruga Yy = ax’+bx+c, (a # 0) UK OepuIraH. A(Xa, ya) HYKTa

LMK~ Tamkapucuaa Oyiamd, Oy HyKTajaH LUKAra YTKasWwiraH ypHHMaigap —LUKIra

B(Xb ,ax; +bx, +C) Ba C (XC ,ax’ +bx, +C) HyKTanapaa ypuscus, sern A(X,,Y,) Hykra

LUKJTHAHT B(Xb ,axt +bx, + C) Ba C (xc ,ax’ +bx_ + C) HyKTaJapura yTKa3uiraH ypuHMaIapHUHT

KeCHIIMI HyKracu Oymamu. Mabiaymkn, Y= f(X)  orpu umsukausr P(X,,Y,) Hykracura

YTKa3WiIraH ypUHMACHHHHI TEHIJIAMAach y="f'(x)+ ( Yo— f'(%) XO) dopmyna Ounan

aHMKIaHAaM. By Qopmymara acocan Yy =ax’+bX+C  IMKIHHHT B(Xb ,ax; +bx, + C) Ba

C (XC ,ax’ +bx_ + C) HyKTajJapura YTKa3wiraH ypUHMaJIapUHUHT — TCHIVIAaMajapd MOC XOJaa

y=(2ax, +b)x+c—ax. Ba y=(2ax,+b)x+c—ax; xypunnupa 6ynamu. By ypuamanapHuHr

kecnumut Hykract A(X,,Y,) HH Kyilngarnya Tonamus:

Y, =(2ax, +b)x, +c—ax;

{ya = (2ax, +b)x, +c—ax?

2ax, X, +bx, +c—ax? = 2ax x, +bx, +c—ax?,
2ax, X, —ax. = 2ax X, —ax’ /:a#0

C 1

a

2X X, — X2 = 2X X, — X’ :

_u2 2
2%, X, — 2X Xy = X5 — X¢

2%, (%, =% ) = (% + %) (% — %)

2X, = X, + X, Xa:xb;xc
Oumnn A(X,,Y,) Hykragan B(X,,Y,) Ba C(X,,Y,) HyKkranapraua Gynran macodanapau
XUCOOIaiMuU3:
X, + X
d[A(Xa'ya)’B(Xb!yb)]=Xb_Xa=Xb_ b; <=
2% X% X% _%=X% _1. _
2 2 2 2 2()(b %)
X, + X
d| A(x,,V.),C(x,, =X —X, =X ——2—FC=
[AGGYa) €O ¥e) =% =X =% ==
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Kypunu6 typubauxmu, SKaHUHMJIAH 2-Macayia UCOOTIaH IH.

1

~2 (% =%,)
Apaduériaap

[1]. Armom. .M IIpuHIMT OTHOCHTENBHOCTH [amiiies 1 HeeBKIKIOBa TeoMeTprst. -M.1969.

1
E(Xb - XC)

YIK. 677. 022
PACYET CIJIbl TPEHHA BOJIOKOH O HIEPETHIOIO I'PAHb 3YBA
JUCKPETU3UPYIOLIEI'O BAPABAHA ITPAAWJIBHON MAIIINHbI

K.K. XKymanuszos', A.J].Jxxypaes’, C.JI. Matucmannos?, JK.K. IOnnames?

YTawkenmeruii UHCMUMYM MEeKCMULbHOU U 1e2KOU NPOMBIUUIEHHOCU
2Hamaneanckuii UHICEHEPHO-MEXHON0SUYECKULL UHCTNUMYM
(llonyuena 18.09.2018 2.)

Maxonada tueupye mawuHacu UKKU KUPUMAU OUCKpemaauwl oapabanu mMuilapuiute OA0UHeU
MOMOHU OUNAH MOJANAPHU UWWMKAIAHUOW KYHUHU AHUKAQW OYUuYa HA3apull USIAHUWAAD HAMUNCALAPU
Keimupuieax.

Taanu cyznap: ouckpemusupnosuu 6apaban, moia, Ky4, YUUKHU GUHMIU OYpuYasu, CUCMEMANIApHU
CEOMEMPUK 60 KUHEMAMUK napamempilapu.

B cmamuve I/lpu6€()eHbl pe3yibmambsl meopemudecKux UCCIe008aHUl No onpedeﬂeﬂuio CUJlbl MperUsl O
nepeoHIoN epans 3y6a 08yxX3axo00H020 OUCKpemuzupyoue2o bapabana npsaouibHol MAuUHbL.

Knrouesvle cnosa. oOuckpemusupyiowuii 0apabaH, B0J0KHO, CULA, V2Oi GUHMOBOU JUHUL,
ceomempudecKkue u Kunemamudeckue napamempsvl CUCmembl

The results of theoretical studies are given on the determination of the frictional force on the front
face of the tooth double-threaded sampled drum spinning machine.

Key words: a sampling drum, fiber, force, helix angle, geometric and kinematic parameters of the
system

PaccmoTpuM aHanu3 B3auMoJeHcTBUSA 3yObeB JUCKpeTH3Upyolero OapabaHa B 30HE
muckpernsauuu. Ha puc.l. mnpencraBieHa cxema
B3aUMOJIEHCTBHS 3y0a TUCKpETU3UpYrollero dapabana B
TOYKe 1 30HBI AUCKPETU3ALINH.

IIpu ananm3e cXeMbl AMCKPETU3ALMU BBISABIICHO,
YTO KaXIbId 3y0 JHCKpeTH3upyromero ©OapabaHa
JNEUCTBYET HAa BOJIOKHO yaapHoW cwiod. HopMmanbHas,
TaHT€HIMAJIbHAS U OCEBasi COCTABJISIIOIINE TaHHOM CHIIBI
3aBUCUT OT TEOMETPUYECKHX UM KHHEMaTHYECKHX
rapameTpoB CUCTEMBI. B PEKOMEHIyEMOM
IUCKpeTusupyoomem OapabaHe 3yObs UMEOT yroia [

nepeaHenl rpaHu. Kpome TOro IUCKpEeTH3UPYIOIIHN
6apalaH BBINOJIHEH ABYX3aXx0aHbIM. [loaTOMy BO Bpems
JUCKPETU3allMM 3HAYUTENIbHO YBEJIMYMBAETCS OCEBas
cocTaBisonias cuil B3auMonencTsud. Ilpu stom yron
BUHTOBOM JIMHUU (DAKTUYECKH COBIAJAET C YIJIOM
HaKJIOHA TMepeaHed TpaHu 3y0a OTHOCUTEIBHO OCH
JTUCKpeTru3upytomero 6apadana. CuaoBoe BO3/CHCTBUE
3y0a Ha OOpOJKY OCYIIECTBISETCS B HAalpaBICHUU F,

F,kacaTenbHOH K OKPY)XHOCTH BepIIMH 3yObeB u Puc.l.  Cxema  Bsammoneiictsus  3y0a
JTUCKpETH3UpYoMero 0apabana B TOUKe 1 30HBI

JUCKpEeTU3aLUU (nayaio npouecca
JTUCKPETH3AIHN).

pacupenensercs Ha HOPMaJbHYIO, TAaHT€HIIUMAJIBHYIO U
oceByI0 coctapisttonue [1].
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C _[Cn C7 C O
FL=F"+F +F (1)
rie, F," —HopmanbHas cocraBisBmas cwisl  F,; F,F°-tanrennumanbmas um ocesas

COCTaBJISIONINE CHUITBI BO3JICHCTBUS 3y0a Ha BOJIOKHUCTYIO OOPOJIKY B TOUKe 1:
CornacHo cxeMe JIeUCTBUS CHII Ha pUcC. 1 uMmeeMm:

F" =F cosp;F" =F sin g/ -cosp;
F°=F sing, -sin B/

rac, ﬂl, -yroj Mexay CHJIIaMH BOSI[CI‘/'ICTBI/ISI Fl N €0 TaHIr¢HOuaJIbHbIM COCTaBJIAIOIINM Fln ; 1T

()

yroll MEXIy MpoeKuueil cuia F, Ha rOpU30HTAIBHYIO IUIOCKOCTh U HOPMAJIBHBIM COCTaBIISIOIINM
n
F".
CrnenyeT OTMETHTb, YTO CHJIA CONPOTUBIICHUS 3aXBaThIBa€Mble 3yObsIMU BOJIOKHA COTJIACHO
cxeMmaM Ha puc.l. cocraBismomue:

R =F +F, +F, @)

nimn

F
Foo =F' cosp,; Fgl = tgf P = HA] ng1 + Fdzl;
11

rac, FTl’- CuJjla TpCHHUA MCKIAY BOJIOKHOM U nepeILHeﬁ I'paHbIO SY6I>CB AUCKPCTHU3UPYIOLICTO

OapabaHa.
Cuna TpeHusl MeXy BOJIOKHAMHU M TICPEJHUMU I'paHsIMH 3yObeB B TOUKe | JAMCKpETH3aIuu
OTIPEICIISICTCS U3 BHIPAKCHHS:
HF,COSB,-COSP, [ra
Fri= tof3 Vg B +1 4
11

CornacHo wuccnenosanusiM B. Poxnena [2] nmpu wu3BiaedyeHuun u3 OOpPOJKH TapHUTYpPOM
U3MEHSAET CKOPOCTb BOJIOKHA MM KOMIUIEKC BOJIOKOH ¢ V; Ha V,. DTO U3MEHEHHE CBS3aHO C
AelictBueM mMmnyinbca cuil F, 3a Bpema At Ha kommiekc maccod M, . CKOpOCTh KOMILIEKCA

HU3MCHACTCA Ha KOPOTKOM pPACCTOAHUHA Ax . ABTOpI)I, HCIIOJIB3YA 3aKOH HM3MCHCHUA KOJIMYECCTBA
ABUIKCHUS ITOJTYUUIIN BBIPAKCHHUC!

_ ml l912
2AX

e, @,,@®, - YrIOBbIC CKOPOCTH MUTAOMIETO MIMHAPA M JUCKpETH3UpYFolero 6apadana; I,I, -

=5 ®)

n'ny g

paanychl MUTAIONIETO IUIUHAPA U IUCKPETU3UpYyIolero 6apadbana. [Moacrasnsiss (5), B (4)
MTOJTYYMM BBIPKEHUE TSI OTIPEICTICHUS CHUITBI TPSHUS 3aXBAaUYCHHBIX 3yObsIMU BOJIOKOH U TTEepeIHEeH
IpaHbIO:

M, cos B/ cos B (wgr? —opr i )\tg? By +1 )
2rpp 195,

rae, «a,, - BCIMYMHA TCEKYUICro yria «o ., O6XBaTBIBaIOH_[I/II71 TCKYHICC 3HAUCHUC OYyI'U AB,

T

YHUCIIEHHBIM pacyeT CHJI TPEHHS U OCEBBIX CHJI, JACUCTBYIOIIMX B 30HE 3aXBaTa BOJIOKOH 3yObsIMU
JTUCKpeTHU3Upytomero 6apadaHa BBITIOJIHEH TPH CICAYIONIUX HCXOTHBIX 3HAYCHUSX MapaMeTpOB:
m=3,0+10"° «r, B1=350, B11:750, rap=36 mm, =32 mm, ©=528 pan/c, =32 mm, oa=0,8 panm;
Bo=35° pn=0,20, ®r=500 pan/c.

Ha puc 2. npencraBnensl rpaduyeckre 3aBUCUIMOCTH M3MEHEHHUsI CHJIBI TPEHHS BOJIOKHA O
MEpeHIO TpaHb 3y0a TpHM BapwalUUd YIJIOBOM CKOPOCTH JUCKpETH3Upyrolero OapabaHa
MHEBMOMEXAHNYECKOW MPSATUIBHON MalIUHBI.

AHanu3 ToNy4eHHBIX TpadUKOB MOKA3BIBAET, YTO C yBEIWYCHHEM YTIIOBOWM CKOpocTH OapabaHa,
cujia TPEHHUS BOJOKOH O TIEPEIHIOI0 TPaHb 3y0a yBEIMYMBACTCS MO JUHEHHON 3aKOHOMEPHOCTH.
Tax npu yrioBoit ckopocTs 535 pan/c u Macce BonokoH 3,3+10%kr cuna Tpenns pasra 18,2¢1072rp.
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C yBenumyeHHWeM paamyca JAUCKpeTH3upyromiero OapabaHa TIpH IOCTOSHHOW YTIJIOBOU
CKOpPOCTH BO3pacTaeT JHMHEHHas CKOPOCTb 3aXBAYEHHBIX BOJOKOH 3YObSIMH JMCKPETU3HPYIOLIETO
O6apabana. OTO MPHUBOAMT K YBEIMUYCHHIO KO3((UIMEeHTa pacTHKUMOCTH M yBEIMUYCHHIO
IIPOU3BOIUTEIIBHOCTH, TEM CaMbIM IOBBIIICHUIO 3HAYEHUs CUJIbI TPEHHUsSI BOJOKOH O IEPEIHIO0
rpaub 3yObeB Gapabana. IIpu macce BonokoH 3,3°10°r u r =34,5 Mm cunma TpeHHs BOJIOKOH
nocturaercs 43,7¢1072rp, a mpu Mz=>5,2¢10°kr cuna Tperns Bo3pactaer 10 70,3+102rp.(cM. puc.26)

Fre1021p F.+10” rp
100 100, e 102Tp
r
- r
75 L 80 - "
h - //
- Tl -] L
< Lt 7 .-
25 40/}-;;,/*” e
0 2030 31.5 33 34.5 36
575 614.25 653.5 692.75 732 ' 1 MM : zsuxm’ﬁ 37751070 425a070 4725407 % 52a0°°
Prc.2 gmmw Fpadseck rae, — npu m=3,3+10%r, ---- ml:Ker _350.
3;/IC.C. 03(1:, > 3B.e epa I/Illecc ue npu m=4,4-10'61<r, - mpu rae, 11007 G O JIER [ R TR ERREPH
BUCUMOCTH  H3MCHEHUS HJIBI ¥
] m=5,210"%kr npu f,=45%— . — npu [, =55°
TPEHUS. TIE, == npu M=5,2+10 bkr, - 6 - : 1
~ mpu m=42010%r — mpu TpaputeCKue 3aBUCHMOCTH g rpadyueckhe  3aBHCHMOCTH
> > M3MEHEHUS CUJIbI TPEHMSI BOJIOKOH
M=3310%kr. a - 3aBHCHMOCTH U3MEHEHHS CHJIBI TPEHUSI BOJIOKOH

0 TINCPCAHIOK0 TI'paHb 3y6a oT 0 TIePEIHIOI0 rpaHb 3y6a

YBEIMICHUA pamnyca  pyuckpertusupyromero 6apabaHa ot
JWCKPETH3UPYIOIIEro bapabana. YBEJIMYCHHUS MACChI BOJIOKOH

W3MEHEHHSI CHUIIBI TPEHHUSI BOJIOKOH O
MepeAHIOI TpaHb 3y0a B (yHKIHH
YIJIOBOH CKOPOCTH ITHCKPETH3UPYIO-
IETO 6apabana TIPSITATEHOM
MaIlHBI.

Ha puc 2B. nmpuBenensl rpaduyeckrie 3aBHCHMOCTH H3MEHEHHUS CHIJIBI TPEHHUS BOJIOKOH O
MEPEeIHIOI IpaHb 3yObeB IAUCKPETU3UpYIOIIEero OapabaHa OT yBEJIWYEHHS MAacChl BOJIOKOH IpHU
Pa3IMYHBIX 3HAYEHHAX MepenHero yrina 3yoa. IIpu Macce BomokoH 5,2¢10kr n $1=55° cuna tpenns
oyner 58,2¢107%rp, a mpu P1=35° cuna TpeHMs O NEpEHIO TI'PaHb 3y6a AUCKPETHU3HUPYIONIETO
6apabana yBenuuuBaercs 10 84,25¢1072rp. M3BecTHO, YTO yBeNHMYEHHE CHJIBI TPEHHS BOIOKOH O
MEPEAHIOI0 TOBEPXHOCTh 3YObEB JMCKPETH3UPYIONIETO OapabaHa oOecrneunBaeT 3axXBaT U YHOC
BOJIOKOH 3yObaMu Gapabana. [109TOMy peKOMeHIyeMbIMH 3HAYEHHUSAMH SBIAIOTCA Tipu 5,2¢10Ckr
B1=30%:40°.

VYBenuueHne yrieBoil CKOpPOCTH JUCKPETU3HpYrollero 6apabaHa MPUBOAUT K YBEIHUYEHUIO
CHJIBI TpEHUs, 0COOEHHO MpHU 3HAYeHMsX yria oOxBara meHblie yeM 0,6 pan. Ecim ydects, 4uTo
YBEIIMYCHUE CHJIBI TPEHUS TPUBOMUT K YBEIMUEHHWIO TIPOILECCa TUCKPETU3AIMH BOJIOKOH,
1esiecoo0pa3HbIM cuuTaeTcst BeIOOp yria ooxsara B nepenenax 0,75+1,025 panx npu rap=33+35 mMm.
PekoMeHiyeMbIMH 3HAYEHUSIMHM YTJIOBOM CKOpPOCTH, 00ECIIEUMBAIOIEH BBIIIE yKa3aHHbIE YCIOBUS
apisgercs 653,5+732 pag/c. DTo o3HauaeT, 4yeMm Ooiblle YrioBas CKOPOCTh, TeM OOIbIIe
MIPOU3BOIUTENILHOCTh. YBEJIMYEHNE CKOPOCTH Oosiee ueM 732 paj/c MOKET MPUBOJAUTH K 0OpbIBaM
BOJIOKOH TIPU HE3HAYMTENFHBIX 3HAUEHHSX YIIIOBOH CKOpocTH. [loaTomMy sl peKOMeHIyeMbIX
3Ha4eHUH paguycoB I, U I'ap Hauboyiee MOAXOAALUIMMHU SBISIOTCS BBILIETIPUBEICHHBIC 3HAYECHUS
YTJIOBOHM CKOPOCTH JUCKpPETU3UpYIolero bapadana.

3akiao4eHue

Ha ocHoBe ycioBusi paBHOBECHs BOJIOKHA Ha MepelHed IpaHu 3y0a JUCKPETH3UPYIOIIETO
OapabGana ompezaeneHa (opmyina JUis pacyeTa CHIIbI TPEHHs BOJIOKHA, MOJYyY€HBI Ipaduueckue
3aBrcUMOCTH. OOOCHOBaHBI 3HAYCHUS TTAPAMETPOB 30HBI JIUCKPETH3AIINH.

CnMcoK JuTepaTyphl
[1]. M.U. Bars u ap. «Teoperudeckas mexannka», Hayka, M., 1968, 625 c.
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OfIHA{( MAXCYJOTJAPUHHU NIIJIAB YNKAPUII
XOMAIIECHUHU BAPABAHJIA AIIITAPATJA KYPUTHI

P.)K. Toxwues, A.A. Axyn6oes, P.X. Mupmapunos, H. AGaykoaupos

Dapzona noIUmMexHuKa UHCMumymu
(Kabyn kununou 18.12.2018 1.)

Maxonada Kypuiuw mamepuaiiapu XoMAuwécuknu aulanyeuu O0apabauiu Kypumeuuiapod uuiios
Oepuwi HcapaéHuHu Kypumuui OOCKuunapu Oyuuua maxauiu 6a Kypumuui HcapaéHuoa mamepuanza
bapabanuune Memanii KUCMIApUOar Ymaémean KOHBEeKMuUE UCCUKIUK MUKOOPUHU Xucobea onuul bepuieaH.

Tasanuy cysnap: bapabaniu Kypumuu, OUCnepc Mamepual, KOHMAaKm UCCUKIUK, OUHAK XOMAWECU.

B cmamve oan ananus npoyecca CywKu Colpvbsl CMeKoJl1bHO20 l’lpOMS’GOdCI’H@Cl no nepuobaM CYWKU u
noKasaHn ydem KOHMAKMHO2O0 menioobmena Meofcdy ducnepcybmu yacmuyamu u memaiiudecKumu
yacmamu CyuuibHo2o bapabana.

Knrouesvle cnosa: bapabannas cywxa, OUCNEpCHbIL MAmMepuail, KOHMAKMHbLU Menjio00MeH, Cblpbe
CMEeKOJIbHO20 I’lpOLBBOOCWl@a.

The article gives an analysis of the drying process of glass production raw materials by drying
periods and shows the account of contact heat transfer between dispersed particles and the metal parts of the
drying drum

Key words: drum drier, fine materials, heat contact, glass feed stock.

MamnakaTumMuszga KypWiuil HHIYCTPUSICUHUHI MHTEHCUB PUBOXJIAHUIINM OWHAK HILIa0
YUKApHII KOPXOHANAPHUHT MaxCyJOoTiapra 3XTUEKHUHT KeCKMH Kymalumu OwiaH Oupra yHUHT
cudparura xaMm Tasad oOmMMOKAA. ByHHMHT oKubOaTtuaa, wmIad YWKAPYBUYMJIAPHUHT Opacuia
KOHKYPEHLUSHUHT KydyaluIInra Ba Uiuiad YuKapuil skapaéHiapiHi MOJCPHU3ALNS KWINIITA 010
KeaMoKAa. Maxcy/aoT TaHHapXWHU NacalTUPHUILNHUHT yCyJlapuiaH Oupu, 3Heprus cappu karra
XKapaéHIapHU ONTUMAUIAIITUPUIN XucoOmaHamu. OWHak WOuiad YMKApUII caHoaTHaa OyHAai
x)apaciapaan Oupu — Oy xomaléHu KypuTuin Oapabaniapuia UIUIoB OepHin XucoOaaHaaun. XoM
— amé TapkuOuAaru CyOKIMKHU OyFIaTUII Y4yH KaTTa MUKAOpAa 3Heprus capduananu. LLlyHunr
VU4yH MaBXKyJd KypuTHII OapaGaHIapuHU HWII PEKAMIAPUHU TaxJAil KWIUII, KYPUTHII
XKapa€HUHUHT ONTUMAJ PEXXUMIAPUHH TaHJIAIl OPKAIM alMapaTHUHT SHEPreTHK 3P PEKTUBIUTUHU
OLLMPHUII aKTyas Bazuda xucobnanau.

Hccuknuk Ba MOJa alMalldHYBH >KapaCHIApUHUHT Ha3apui TaBcUQIapu Ba KypUTHII
XKapa€HJIapuHU TAJKUK KWIMII METOAMKACH aHallM3M, JIabopaTopus KypWJIMalapuWHU SpaTUII
acocJapyHU, Kapa€HIapHU MHTEHCUBIAIITUPHUII Ba OOIIKapuIl Oyiinda Takiaudiap Uuiad YuKHII
UMKOHUHH sipatau. Kypurtuim Oapa®aHnapujard HCCUKIMK Ba MOJJa ajJMAalllMHYBH KapaéHiiapu
Oyiinya TaAKUKOTIAp ammapaTaa YTaéTraH KypUTHIIHUHT XapaKTePUCTUKACH Ba KMHETUKACHHUHT
Y3rapuIuHu TYpJIU KUXATIapUHU TYJIUK KamMpal OJIMIIHK UMKOHMHM OepMmokja. by skapaéHHUHT
MaTeMaTHUK MOJEIMHHM TY3MII YYyH KYpUTHII OOCKHYJIapUAard MaTepuall TeMIlepaTypacuHU
OLUMIIMHM, OOFJIaHMaraH 3pKUH Ba OOFJIaHTaH HAMJIMKHU OYFJIaHMIL J1aBpJIapuHU, HAM MaTepuai
OujaH KypUTYBUM areHTHUHI MYBO3aHAaTHHM, 0apaOaH KOHCTPYKTHB 3J€MEHTJIapHJIaH MCUTYBYM
XaBOJIaH OJIMHTaH HCCUKJIMKHU Marepuanra OepuiyBUM KYIIMMYa HCCUKIMKHHA Ba KypUTYBUH
areHTHM MaTepUalH{ apaJalliTUPUIIMHU XUcoOra OJMIl Kepak. ByHUHT ydyH >kapa€HHU Xxap Oup
KYpUTHII OOCKM4YJIapuaa ajoxuaa xoyiataa KypuO dYukum Jso3uM. KypUTUIIHUHT OupuHYM
O00CcKMUMIa, KYpUTYBUM areHT MaTepHuall ro3acuja TYWHHTraH Xonjga O0yiau0, mMaTepual ro3acHjaru
HaMJIUKHUHT OyFJIaHUIIM 3PKUH CYIOKJIMKHUHT OYF XOJlaTUTa YTUII KOHYHJapu OViinya yramu. by
XOoJNaTAa KYpPUTHIN >KapaéHUHUHT TE3NUTH, WCCUKIUKHU KYpUTYBYM areHTAaH HaM MaTepuanira
KOHBEKIIMS OPKAJIN YTraH UCCUKJIMK MUKIOPH OMiIaH OenruiiaHaau.

Kyputnm Gapabanuia skapaéH TE3IMTHHH OEITMIIOBYM MYXHMM IapaMmeTrpiapiaH Oupu —
KYpPUTYBYHM areHTHUHI TeMIiepaTypacu XucoOyiaHaau. Y3JIyKCHU3 KypUTHII KapaHuJa KypUTyBUH
areHT TeMIIepaTypacH ammapaTr y3yHJauru Oyiinua maTtepuanra, OapabaH Kypakjiapu Ba JeBOpHra
HCCUKJIMK OepuIll XucoOura kaMainubd 6opasu.

KypUTUITHUHT WKKAHYM OOFaHTaH HAMIMTHHH OYFIaTHIN JaBpHAa MaTepuasl Tallkd
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103acuia KypykK >KoWiap xocui Oynmaau, MaTepuan 103acHjard KypUTYBYM areHTHUHI HUCOUUN
HamiIMru OupjaaH kamasiau. byHUHr okuOaTuaa maTepuan I03aCHHMHI TeMIlepaTypacu opTaaud Ba
YHUHI KUWMaTUHU KypUTYBUM areHT OWIaH KYpPUTWIYyBUM MAaTepuajd MYBO3aHATU OpKAIU
XucoOaHa .

Bapaban nccuk aeBopu Ba Kypakiapu OuiiaH MaTepuall JOHAJapUHUHT HCCUKIUK TabCUPUIA
YHUHT TalllKK KaTJIaMHJa KYpUTHITaH to3anap xocwsa Oynub, 6apabaH y3yHJIWTru OViW4Ya YHUHT
KaTTaJIMTH Ba KaMMHIMrH opTuO Oopamu. KypuTwiaran warepuan 3ca, Y3MHHUHT HCCHUKIHK
YTKa3yBYAHIIUTH XYCYCHUATIApH OYViNYa HCCUK — U30JISIIIMOH MaTepuajuiapra yxian 0yau.

Bynunr oxubaTHia, HCCUKINK aJIMAIIMHYBU KapaHUra acoCHi KapIIMINK MaTepHaTHUHT
KYPUTHITaH 1o3acu OynnO, XyAau LIy KaTjiaM HCCHKIMK ajIMAalldHyB XapaéHUHUHT I03aCHHU
Talkua Kuwiaau. by 3onamarm yraérran skapaéumap JIbIkoB kKputepusicu OwiaH OenruiaHaau.
JIBIKOB ~ COHMHUHT  KHYMK  KHMMatiapaa  CYHOKJIHUK ®
MaTepUaJIHUHT HWYKM KaTjamilapuaa 3appa  o3acura 7 / 3
YUKUIITa yATYpMaiiin Ba YHHUHT TalllKM l03acujia Kypyk
MaTepual KaTjiaMu Xocwi Oymamu. By Katiam HMCCHKIHMK
aIMalIMHYyB o3acu OwiaH OyFJIaHMII (03acH  YypTacuja
xocun Oynagu. By KaTinaMHMHI TallkKd TeMIlEpaTypacu
UCUTHWIITAH JIEBOp TeMIIepaTypacura, H4Ku TeMIlepaTrypacu
aca KypuTum  OapabaHu OocuMHAArd  HAMIUKHUHT
OyFIIaHUII TeMIIepaTypacura TeHr Oyiaau.

bapabannu anmaparna KypuUTWIAETraH MaTepuall
IOKOpUJAard KypakJaH TmacTku €k OapaGaHHHUHT Tar
KMCMHIra COYMJIAAM, KOJraH MaTepuall 3ca Kypakdajiapiaa
énumran xonga Komamu (l-pacm). KontakTt 30Hacupa Oy
MaTepHall 103aCHjia HCCHIIMK AIMAIIMHYBH 103 Oepaau Ba MaTepHanIHr KojTamm cxemac, 1 —
3appa TallKM KaTjaaMJaH Kypull sxapaéHu 103 Oepamgu. .. matepuan, 2 — Gapaban AeBOPH, 3 —
bapabGannuHr keimHru ailanumwurada Oy KaTjiamjaard Kypakdanap, 4 - Kypyk MaTepHai.
Oapua 3appanap OapaGaHHUHT KU3IUPWITaH SJIEMEHTIapu
Ounan KoHTakTAa Oynmaau. By KOHTAaKT BakTH MaTepHamHUHT OapabaHia OYVIWIIMHUHT YMyMHA
BaKTHJIa aHYa KUYMK OYJIraHu y4yyH KarjaM WYMJard UCCUKJIMK alIMAlIMHYB apaéHU MaTEeMaTHK
MOJIEJUTALITUPUII YUYH KUCKA BaKTJIM KOHTAKT Ha3apuscuaaH QoijanaHnaMus.

Kyputum OapabaHugard MCCHKIMK aJIMallMHHII SKapaéHHUAa 3appaJapHUHT HCUTUJITaH
XaBOJIaH KOHBEKTUB YyCYiJa OJIa€TraH SHEpruscuiaH TallKaph, Marepuall 3appadallapuHUHT
anmapaTHUHT METaJll AJIEMEHTIApUAaH ONaéTraH KOHTAKT MCCUKIWK MHUKJIOPHUHHM XUCOOTa OJIMII
no3uM. Kyputwmiaérran 3appadajapHUHT Tamkd ¢GopMacuHU TYFpu Imap ae0 KaOyn Kuiuo,
3appavara MCCHKJIMK YTKa3yBUaHIMK OyWH4ya amnmapaTHUHT MeTalll KUCMIIapUAaH YTaéTraH
KYIIMMYa UCCUKJIUK MUKIOPUHH (i €0 KaOyn kuwiamus. Y xonga Dypbe KOHYHH Oyimda (x
KUIMaTUHU Y3rapyuIlMHA KyWHIard TeHTJIaMajjaH ToaMu3:

[ P | ds.de
R

= — S . 1
qk deC ( )

By epna: A,, - MaTepHalIHMHT MCCHKINK YTKa3yBUaHIMK Kodpduimentn; 1y, - marepuan

1-pacm. Kypurnm xapaéanna

Temneparypacu; R - 3appa pamuycu, S-103a, 7 - BakT, G - MaTepuan MUKIOpH.
Cdepuk 3appaHHHI F03acHIard TemIepaTypa rpaMeHTUHU aHUKJIall YYyH 3appaHUHT KaJIUHIUTU
Oyitnua y3rapuimHu OWIuI Kepak. by kypcaTkud MCCUKIIMK YTKa3yBUaHIMKHUHT TU(epeHran
TEHIJIaMacu OPKaJIu TOIMIAIH.

2
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By TenriaManuHT OONIIaHFUY MAPTIIAPH:
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=0 Gyaranza t,, =const sa 7>0 Gynranmat,, = f (R)
Ba oty =0.

myii 8_R .

0y epma: R- 3appa pammycn, ty, '*" - MaTepHaTHMHT 103aCHHM TEMIEPAaTypacH, tryii —

ro3a
Ba uerapa maprtnapu:t;," =t

anmnapat uaugaru 6ocumMaa cyB OyFUHUHT TYWHHUII TEMIIEPAaTypacu.
By tenrnamanu auddepennnan TeHrmaManapHu SYUITHIHT COHIIU YCYIHIA CUMIIIH.
Kyputum 6apabanugaru maTtepuan 3appajlapyHUHT XapaKaTJIaHWIIl TPAeKTOPUSICH TaXJIUII
KWJIMHTaH/1a, Oy KapaéHHU OKMMIIAp CTPYKTYpacUIard XapakaTilapuHU aHAJU3U acoCuaa 3appajap
XapakaTUHU MOJeKyasip Auddys3us xapaéHura kKuéciaml MYMKUH. By VXmanuimkHu Kymuiad
TaJKUKOTYMIIAp XaM Tabkuyiarad. LIlyHuHr yayH Kyputum OapabaHugard mMatepual XapakaTHHU
muddy3non wmomenb Oyiimua KypuO uumKamMu3 Ba  MoJiekKylmsap  auddysus  kapaéHiapu
TeHTIamanapuaan (Qoigananamus. Macca anMammHyB Xoccacuaa OyHIaid mapamerp cudaruaa
Oyiinama (IpooibHBIN) apanamTupuil koddduieHTu xucodmanaau. by ko3gduieHT Moekyssp
madysus kodpduuuenTura yxmam Oymamu. Macca alMaliMHYBH Ba HCCHKIMK aJIMallMHYBU
XKapa€HUHU YXIIam Xuco0sad, MCCUKIMK alMaIlMHYBU >Kapa€HU y4yH Oyiiama apaiaiiTHpHILI
KodQunueHTrra yxmarm oyitiama HCCUKIMK apajalTHPUIT KOAPPUIIHSHTHHHE Ka0ysl KHJIaMH3.
KyputyBun areHTHHHr anmapaT Y3YHJIUTHIArd OSJIEKTPOMOTOP KHCMUIATH HCCUKIUK
y3aTHITHUHT AU (Y3HOH MOJCTH KyHUAard KypuHALLIA OYiaam:
by Ttenrnmama KypUTYBYM areHT
TEMIIepaTypacuHHHT apayalITHPHII
XUcoOura ammapaTr y3yHIuUTH Oyiinda
Y3rapuiiuHu g depeHman
KypuHuIIuHU Oepagu. by TeHrnamanu
€Ul yayH MaTepHaTHIUHT
TEMIEpaTypacuHU ammapaT Y3YyHJIUTH
2 — pacM. DKCIIepHMEHTAN KyPHIIMa CXEeMACH. Oyiinya KypuUTHII JaBpuaa Y3rapulInHU
1 — BenTHIITOD, 2 — NMUadparma, 3 — kanopudep, 4 — KA aHuKgam j1o3uM. lllyHudr yuyn Oy
KamepacH, 5 — OyHkep, 6 — IOKJIalll KypuiaMacH, 7 — THIILTH TeHrIamanu Auddepeniua TeHrIaManu
FUJIMpaK, 8 — 6apabaH.

CUUIIHUHT COHJIU ycyiapuaaH
¢doitnananamu3. byHna Ou3 MarepuamHUHT (U3MK XOCCAJapUHM MabilyM OUp KHUCM Oyiinya
y3rapmac ne6 kaOyn kunamu3. byHnan Tamkapu Oy ONMHIaH KUCMJIATW KYPUTYBUM areHTHUHT
TeMIepaTypacd Ba HAMIUTWHU Y3TapUIld KUYUKINTH YYyH, YJIAPHUHT Y3TapUIIMHA YU3UKIH
Te3JUTMHU JOUMHUH N1e6 xucobnaiimu3. TeHriaMaHu €YMIIHMHT COHJIM YCYJIMHM KaJaMMa-KaJam
onub 6opamu3. SIpHM OyHAa yerapa mapTiapy KypUTHILTra KUpHUIIAru OOLUTAHFUY TeMIlepaTrypa
O6epunran xosoc. IllyHuHr yuyH xap Oup KajgaMaard TeMIlepaTypaHH Y3rapuiid TaxpuOa
HaTwKajgapu OWJIaH COJUINTHPUINO, KepaKIM aHWKJIMKKAa JPUINTyHUYa OO Oopamus. by conim
muddepeHnan TeHraaMa e4uil YCYJIMHHM KYpUTHII areHTMHU XapakaTHMHU WAeal CUKUO YMKHII
MeToau OVinya ONTaHUMHU3/1a XaM HIIIATUII MyMKHH.

Kyputni >xapaéHuHM MOAeUIAIITUPUII OapaOGaHHUHT Oapya 3JIEMEHTIapu Y4yH OUp XHI
KajgaMm OuiaH xucoOmaHagu. bynna kagmamMHUHT KuiiMatu Oapa®aH y3yHJIMIH Ba KaOysl KUJIMHIaH
AJIEMEHTJIap COHUTa OOFIUK OYIaau.
Takmm¢ KUIMHTaH MOJICITHU peall KypUTHIN JKapaéHu OWIaH aIeKBaTIIMTHHA TEKIIMPHIN YIYH
HKCIEPUMEHTAN TJAKUKOTIAp onb Oopuiau (2-pacm). ONMHraH HaTHXXaap TakiIu( KUIMHTaH
MaTeMaTHK MOJICTTHU TakpuOa HaTHKanapu OuiIaH MyBODHUKIUTHHH KYpCaT/IH.

Anaduéraap
[1]. ¥O.¥O.Muxaiinos. “Cymika KOMIIOHEHTOB IMUXThI CTEKOJBHBIX U KEPAMHYECKHX TPOM3BOJICTB B OapabaHHOM
cymmke”. [luc. 75-76 ctp. UBanoso — 2009.
[2]. M.B.JIsikoB. “Cy1ika B XHMHYECKO# pomblnuieHHocTH . MockBa-Xumust. 1970.
[3]. FO.}O.Muxaiinos, O.A.BanenkoBa, B.A.Jlabytun “HccrnenoBanue TemiooOMeHa U MacCOOOMEHA MpHU CYILIKE
KOMITOHEHTOB KepaMHuueckoil mmxtel”. Marepuansl Bcecoro3Hoil Hay4HO-TEXHHYECKOH KOH(pEepeHINH
"Haykoemkue texnosornn XXI Beka", Brnagumup, 2006. C. 61-63.
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KUXO3JAPHU TABMUPJIAIIJIA BY3MAM TAIIXUC KYHUII
YCYJIMHU KYJIAII

K.JI. Myxamancoaukos, b.JK. Xypcanos, A.A. AXpopoB

DapeoHa noIumexHuKa UHCIMumymu
(Kabyn kununou 15.01.2019 1.)

Maxonada nacoc-komnpeccop KypuimMaiapued mawixuc Kyuumoa 0y3mai Hazopam Kuiu yCyauoan
gotidananuw macaracu EpumuieaH.

B cmamve npugedenvl nymu UCHOAL306AHUS HEPA3PYWAIOULE20 MEMOOA KOHMPOIs Npu
QUASHOCTNUPOBAHUL HACOCHO KOMAPECCOPHBIX YCMAHOBOK.

The article presents the ways to use non-destructive control method in diagnosing pump-compressor
installations.

Taanu cyznap. Hacoc, komnpeccop, nazopam 06vexmu, HYKCOH, 0eheKmocKonus,yibmpomogyul,
noputelsb, KANUWUISP Ky4, UHOUKAMOP CYIOKIUK, HYKCOH KOOPOUHAMACH, MAKCUMAT AMATUMYOA.

Knroueswle cnosa. nacoc, komnpeccop, 00vekm KOHmpoas, oegexm, 0edheKmoCKoOnus, yaibmpo3syx,
NOpuieHb, KANUIApHAs CUid, UHOUKAMOPHAS JHCUOKOCMb, KOOpOuHama Oegekma, — MAaKCUMATbHASA
amniumyoa.

Keywords: pump, compressor, control object, defect, defectoscopy, ultrasound, piston, capillary
force, indicator liquid, defect coordinate, maximum amplitude.

Masbnaymkn kuME€ Ba He(T KUMECH CaHOATH KOpXOHajlapujga OeNruiaaHraH TEXHOJIOTMK
apa€HHM aMaira OIIMPUII YUyH TYpJIM XWJIJAard MalldHa Ba KypuiMmaiapiad ¢olgalaHuIaIH.
Hacoc xommpeccop Kypuiamanapu Oapya caHOAT KOpPXOHAJapuja KEHI TapKajiraH, Mypakkao
KOHCTPYKIIHUSATA dTa OYiraH >KUXo3iapaaH O0ynu0, ymapHUHT OMp MapoMJa WIUIAIIA KOPXOHAHHHT
TE€XHUK UKTUCOAMN KypcaTruuapura ce3smiapiu TabCUp KUJIaIH.

Kuxozmapaan panuoHan GpoigaTaHUITHIAT MYyXUM HYJUTapuaad Oupy, aMaiiid Taxxpuoanap
HEeTu3ujJa, WIMHUI acOCIaHraH TabMHUPIIALIHUHT PEXald OJIMHM OJIMII TU3UMHUIa PUOS KUJIUIIIHUP.
By Tu3um MammHa — anmapaTiiapHA XU3MaT MY/JIaTUHH OIIUPUIIL, TabMHPJIANIHE MyKamMmall
TAIIKWJ KWINLI, KUXo3JapJaH (oijanaHuil MaJaHUSATHHUA KyTapullra KapaTwiraH Oup KaTop
TagoMpap KOMIUIEKCHIaH HOOoparT.

By TapOupnap uumpa MammHa >KMXO3JIAPHM JAMArHOCTHKA KWIMII XamJa JUarHOoCTUKa
KWIMIIIHUHT WIMHH acocliaHTaH 3aMOHABUM WHHOBAIIMOH YyCyJUlapuaaH Oupu Oynran Oy3maii
Ha30paT KWIUII YCYJTU MyXUM aXaMUsT KacO 3Tajiu.

Bbyrynru kyHaa MammHa €Ky skuxo3iapra 0y3mail tamxuc Kyium aerasaa (uariauzda Non-
destructive testing (NDT)), xammaman kypa KYnpok OyTyH OOBCKTHHHI EKH YHHHI AlOXH[a
AJIEMEHTUHUHT aCOCHH MINYM  TacHU(IapUHUHT UIIOHWIWJINTK  TaxJWiM Ba OolIka
XYCYCUSTIapUHU Oy3Mail, SbHU 00BEKTIaH aKpaTuOd onMail €Ku Kucmulapra akparMmail, IyHUHTIEK
0y3Mail aHuKJIaIl TyIIYHUJIa M.

Mamuna Ba anmnapatiapHu Oy3mail Ha30paT KWIMIIHUHT OUp KaTop a3aIuKiIapy MaBxKy/l.
Mumucoi yuyH:

-Hazopar O6eBocuaa HazopaT o0bekTUHUHT (HO) ¥3uaa yTkaszunaau Ba CHHAIJIAH CYHT OOBEKTHHU
siHa KYITUMYa XapaKaTiapcu3 UIITa TYIIHPHUII MyMKHH;

- peas ImapouT/a UIUIAANTaH Xap KaHaail JeTan HazopaT oObeKTH OYnuiM MyMKuH. bup maptus
neTajuiapu opacupard (apk karra OynraHga xam, yjJapHH Oy3Mail Ha3opaT KWJIHMII YCYJIHJIaH
¢oiiganannd aeranga HyKCOH MaBXyl €KUM MaBKy/1 YMACIUTUHU aHUKJIAll MyMKHH;

-Ha3opaT JeTalHM Oapya yyacTKacuaa €K HYKCOHHM Oop 1e0 TaxMUH KWIMHIaH alloXuja
ydJacTKacuJa YTKa3WINII MyMKHH;

-Ha30paT KWIMHAETraH OUTTa OOBEKTra MaTepUATHUHT y €Ku Oy XYCyCHSTHJIaH Keaud 4ukKuO
Oy3Mail Ha30paT KWIUIIHUHT OMp HeYa YCYIJIapuHU KYJutaiml MyMKuH. Ha3zopar KMIUIIHUHT TYpIu
TEXHOJIOTUSUTaApUAaH KenO YuKUO, OObEKTHHU KEpaKJId MUKJIOp/a TMarHOCTUKA KUJIUII MyMKUH;
-TabMHpJIALI Ba TEXHOJIOTUK XUXATAaH MIUIaMail TypuO KOMUILIApAaH TallKapu Oy3maid HazopaT
KWINII yCYIHJa >KUXO3HU €KM TeKIIUpUiIaéTraH JAeTalHH TEXHOJOTHK >Kapa€HIaH axpaTuo
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onuHManau. Hasoparman cyHr neramHu XycycusiTiapu Ys3rapMaiau. by ads3amnuk aiHuKca
KMMMaT0ax0 >KUX03JapHU Ha30paT KWINILJIA MyXUM aXaMusTra ora;

-Oy3maii Ha3zopaT KWIMII yCyld OwWiaH OOBEKTHH TEKIIUpUIIAp COHM dekiaHmaraH. Kaiita
TEKUIMpYBJIap opacuJaru MyJjaT yerapajaHmarad, OyHUHI HaTWKacujga oObeKTaH (oinanaHui
Kapa€HU MaTepHaTHI EMUPUIIMIIUTA KaHAal TabCUpP KWIMIIN I0KOPU AapaskaJard aHuKJINK OuiaH
TONWIAJN;

- 00bexkTHU Oy3Mail Ha3opaT KWJMIITa JacTiaOku Taiépnam Tanad KuimHMaiinu, Oy Hazopartra
capdranaaural MaOIaFrHH TEKauIu;

-00bekTHH Oy3Mail Ha3zopaT KWIWII JKUXO03/Jard KOPPO3Hsl TE3JIMTMHH OIEepaTHB aHUKJIAII
UMKOHHMHU Oepaju.

-00beKkTHU Oy3Maii Ha30paT KWJIUIIHU YTKA3UII Ky BaKT Tanad KuiIMaiau.

Nmna® yukapuimjga Oy3mail Ha3opaT KWIMIIHMHI MarHUT KyKyHJIM (MarHUTOIOPOLIKOBHIA),
YIOpMa TOKJIM, PaJH0 TYJIKUHIH, ONTHUK, AKYCTUK (YJIbTPATOBYIILIN), paJAHaLlUsIN, UCCUK, FIEKTPUK,
ToMUWIall ycyinapu Kyutanuwinag. LyHu tabkuuiam kepakku, 0y3Mail Ha3opaT KMIIHIL yCyJUIapy
MYMJIa OHT Ky KYJIJTaHWIQAUIaHd — TOMYMJIAll Ba YIbTPATOBYLUIM YCYUIAPAMP.

by3mail tamxuc KyHuUIIHUHT aedekTockonus (yJabTpaToOBYLIA TEKIIUPUII) YCYJIH KEHT
TapKaJraH.

by3smail Hazopar Kwimm ycynu OwiaH Maxcyc JIMIEH3Usira sra OyiraH Maxcyc
Taiéprapiuru OyiraH maxciap WyFyiaHagd. Tamxucinanaaurad jaetan €Ku Ha3opar OOBEKTH
ne(eKTocKonus KWIMLIIAH OJIAMH UGIIOCIUKIApAaH, MOWIapAaH, 3aHIIapiaH (MeXaHUK yCyia,
KEpOCHH €KUM KayCTHK cojJa spUTMacujia oBUO To3zanaHanu. HasopaT kuinumHaauraH ro3azna YTKUP
YUKHUKJIAp, HOTEKUCIUKIAp OYamaciauru kepak. byHniaii ro3anap Ha30paTAaH OJMH TEKHCIaHAIU.
HO To3ananaérrania yHUHT yiauamjiapd  pyxcaT KWIMHTAH Yiodamiap derapacuiiaH YuKuO
KEeTMACJIUK Kepak. YIIbTpaToBYIIM HazopaTaa atpod myxut xapopatu +5° manm +40° raua, HO
XapopaTu XaMm Iy 4Yerapajaa Oynumm Kepak. by xapopar cakiaHmaca YCYJHHHT CE3yBYaHJIUTH
nacasav. YJIbTPAaTOBYLUIM Ha3oparTja MINYM 4acToTa HA30paT KWIMHAIAWIAaH FO3aHUHT
TEKUCIUTUIAH KeanO YMKUO TaHJIaHAJW Ba KOMIIPECCOP MOPIIEHW MaH)KAaCHMHU HA30paT KUJIMIIIA
2,5 MI'tt HY TalIKuII KAJIagu.

JlepeKTOCKOTHUHT ~ CEe3TMPJIMTHHU aHUKJAl YYyH CHHam HaMmyHajgapuaaH (1-pacm)
ol nananmIaIm.

HO O6unan y3raptruu ypracuga KOHTAaKTHM TabMUHJIAII yYyH TEKIIMPUINTra TallépraHraH
103a JIaTTa OmilaH OOJOH TO3alaHa/M Ba KOHTAKT 03a Maxcyc Moi OuinaH moitnananu. IlopiieHs
MaHXacUHM KUCMJIapra aXpaTullla Ba To3ajallja MaHXa [03ach ONTHK BOCHTanap €pramuja
TeKIMpwiagy. Tekmupum HaTWKacuga WHpUK €EpUKIAp, KUPWIraH JKOWiap, KOJIIUK
nepopmanusiap aHukIaHau. [laHKaHUHT yIbTPOTOBYIIM HA30pATH MPU3MATHK y3rapTruy OuiiaH
amaira omupuiagn (2- pacm).
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1 pacMm. JIe(eKTOCKOTHUHT CE3rHPIIUTHHU YPHATHII YIYH CHHOB HAMYHACH.
1-Bypuaknu kaiTaprud, 2- akyCTHK YK, 3-y3rapTrud, 4- Ha30paT 0ObEKTH.

[TopiieHs MaHXaCUHUHT YJATPATOBYLUIM Ha30paTh 2 pacMAa KypcaTWITraH 4YM3MK Oyiuua
amaira OMHWpHIagd. YJIbTPATOBYIUIN Je(PEKTOCKOITHN WINYM CO3JIAIll CHHOB HAaMyHACHIa amaira
omupuIaa. ByHHHT yuyH AedeKTOCKONHH Kusnuk Oypuaru 45-50° 6yiran kaiita y3raprruum 2,5
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MI'n wmym 4yacrtoraja OJAWHIAH MOW CypKaliraH CMHOB HaMyHacH yCTUra Kyuuiaau. bypam
TE3JIMTUHU CO3JIaIll TeKIMMPUIAETIaH MOPIICHb MMaH)KAaCUHHUHT JCBOPU KAJTWHIIUTHTA MOC KEIHUIIIH
kepak. [Ipu3maTuk Kalta ¥y3rapTud OWJIaH HA30paT KHJIMHTAaHIA Ae(PEKTOCKOI CEe3yBYAHIUTH
KaUTapruyHUHT Kapama Kapiid TOMOHHAA Oa)kapuiraH SKBHUBAICHT MaiiloHH 3,6 MM?
(3mMmx1,2MM) OynraH KepTUiIraH Kaiktaprud Oypdaru Oyitnda cosnanaau. JledexTockor sxkpanua
KepTWITaH Ha30paT HYKCOHHMJIaH MaKCHUMall aMIUIMTyJla WMIYJICH KHIAUPWUIAAH, CYHTpa
“Cesrupmuiuk’” Ba ‘“Sauduammnr’ gactack OWJIaH aMIUIMTyJa UMIYJICHHU 3KpaH OanaHITUTUHU
2/3 xucmuraya etkazaau. Xauaia oepyBun curHamuiap “lIloBKuHIapHM Keculr” gactacw €praMuja
nykorwnaau. Hykconmap Xakuga aBToMatuk curHan OepyBuun (ACB) xymyn mryHmaid
VpHATWIAIUKK, YHH OOIIJIAHUIIM 30HJIall UMIyJacH OuiaH Oup KaTopja, Tyraml 3ca Hazopar
Kaiitapruuu OwnaH Oup Karopna YpHatwiamu. 3onmnoBun umiylic ACB Tabcup Xyayauaan
TalmKapua OYJIuIIm Kepak.

ACB CE3yBUYAHJIMIH HIyH 1A 4
CO3JaHaJMKHA, Y 9XO CHUTHAIHM KUHMaTu {
NeEKTOCKOI YKPaHHU OaNaHJIUTHHA 2/3 KUCMHTa ; p———

TeHr Oynranma wmmiacuH. Ilyamaid  Kuaub -
JNETATHU Ha30paTuja CE3yBYAHJIUK KUHWMaTu
YpHaTUIAIu. CunosB HAMyHaJa  Ha3opar

KaWTapruyHu KalTa TOMWIAAW Ba y HWIIOHWIN i _@///4/ // /// / / ]

Tap3aa Tonmujaranjga INOpHICHb IIaH>XXaCHu

&30
! il'll
i
|
|
?

@45

Has3opaTura yTwiaau. YJIbTPAaTOBYLUIM Y3rapTrud —— e 4
TaH>XaHUHT OH'HHH'HaH MOunJIaHI'aH Ha30paT 2 - pacM. HOpH.IeHB MaHKaCUHUHI YJIBTPATOBYIIIIN
KWIMHAIWTAaH to3acura ypHarunagu. Kaiita Ha30pa

KYLUTu4 “cycailtupruy’” épnamua

Ne(PEKTOCKOMHUHT ce3yBUaHauru 3-5 nb ra ommpud ACH Hu eMupuaumM KeTHaaH AePeKTOCKOMN
KUAupuInHu  Oonwtaiiau. [lamkaHuHr UWIMHAPUK fo3acu arpoduaa Kaiita Y3rapTuprud
3WI3arcUMOH XapakaTIAaHTUPWIAAW. TEeKImMpuIn aacTiad IMaHXka 03aCHHH OWp WYHAIMIIUIA,
cyHrpa 6omka iyHamumuaa yrkazunaad. ACh wunuaranga 1eeKTocKon axTapyBud CE3TMPIIHK
peKUMHIaH 0AX0JIAIT Ce3TUPIIUTH PSKUMHATA YTKA3WIAU Ba Ky Iaruiap aHUKJIaHAIH:

1) HyKCOH KOOpAMHATACH;
2) 5X0 CUTHAJHUHT MaKCUMaJ aMIUTUTYIAacH.
3) HYKCOHHUHT LIapTJIN Y3YHJIUTH.

Hykcon Oopauru xakuaard sSIKyHMH Xyjoca omepaTop — Je(eKTOCKONUCT TOMOHHJAH
HYKCOH MYMKHUH OYJIraH XamMMa HyHanuIIapAa aHUKIaHTaH Ba YpraHWiIraniaH CYHT alTHIIaIH.

VYnprparoBynum aedekrockonus €paamMuja Hacoc MOPIIEHU MaHKaJlapH, HAacoC BaJlIapu
Kabu MaTepuajulap/larl MYKH, SbHU METaJHM KyWWII BakTHAa 3aroToBKa MYHMa XOCWJ OYiraH
TypJIX yI4aMJaru FOBAKJIMKIAP, TYpPJIH apajaliManap aHUKJIaHAIH.

Amanga Oy3mail HazopaT KWIMIIHMHT CYIOKJIMKHM  CHHIJUPUII YCYIM XaM KEeHT
KYJUIAaHWIAJA. By YCYJTHUMHI MOXHUATH HYKCOH TEKHUCIUIMIA MaxCyC HMHJIUKATOp  CYIOKIMKHH
kupuTHILIup. Jleran ro3acuna Kysra KypUHagural Ba KypUHMaWIAUIraH HYKCOHJIAp HYKCOH
TEKUCIIUTUra UHAUKATOP CYIOKJIMK KUPUTHO aHuKIaHaau. MHAMKATOp CYIOKJIMK TEXHHUK CIHMPTra
apaNalITUPWITaH KU3ui KyKyHJ1aH ubopar.

HazopatHunr Oy ycynu TexHojorusicu ¥yrta onmuil 0ynub, nactiad HYKCOHJIM 032
To3anaHaau (3-pacM) Ba CYHIpa 1032 MHIMKATOP CYIOKJIUK OmiaH KoriaHamu. Kamwuisp kydinap
€plaMHia MTHAMKATOP CYIOKJIMK JHI KHYMK Ky3ra KypHHMAc HyKCOHJIap Wuura kupajau. MeaukaTop
CYIOKJIMK MabIyM Myjaaar (5-7) yTray HYKCOHJIM 03a/laH To3ajlaHaau Ba Oy 1o3ara crnupIra
apajaliTUpPWIraH MeJl KyKYHH apajammacujiaH ubopar OynaraH KypcaTyBuM (IIPOSIBUTEIND)
Korutanaau. Juddys3us xoaucacu XxucoOura HYKCOHJIM KOMapjaa YpHamuO KoJraH MHAWKATOP
CYIOKJIMK OK 03a/1a KU3MJI YHM3UKJIAp €KUM HYKTaJlap XOCWI KWIaau. by KM3WI 4M3HKIap MaBXKy[
HYKCOHJIap KOOpJMHATAaCMHM HYyKTajJap 3ca TeKIUpUiIaéIraH [03ajJa foBakjap OOpIUTMHU
Oenrunanay.
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Hykcon MH/IMKATOP KOILIALI HYKCOH aHUKJIAHTaH 1032
\ \ Okopuna
\ KEJITHPWITaH Oy3Maii

HA30paT  KUJIMIIHAHT

\ / ' ’ YIITPaTOBYIILIU
yeynu HACcOC

a) 6) B) r) KOMIIPECCOP
KypWIMaIapuaard

Pacm 3. a) HazopaT r03acwHHU TO3ajaml, 0) F03aHI HHANKATOP CYIOKJINK OMIIaH KOIUTAII, B)
[03aHU MHIUKATOP CYIOKJIHMKIAH TO3aNall, T) MeJI KYKyHHU apaianMacuaal noopat Oynran -
KypcaTyBun (IIPOSBUTENH) KOILIAIL. Aaounpa Oymran

JeTajllapHd  Ha30pat

KW, yaapAard TYpiu Xap XWiI FOBAKIIMKIIAp, KEPaKCcu3 KylmmMyanap €Ku apajammMaap Ba my
Kabu HyKcoHjap aHukiaHagu. CYIOKIMKHU CHUHTAMPHUIN YCyJIHW OWJIaH 3Ca HAcOC KOMIIPECCOp
KypWIMaJapUHUHT KOPIYCJIapHIaTd HyKCOHJIAPHU aHHUKJIAIl MyMKHH.

Kyn #immmvk vimad aukapuin TaxpuOacuaaH MablIyMKH, Oy3Mail Ha30opaT KWIHII YCYId
OunaH  Ha3opaT KWIMHTAH HAcoC KOMIIPECCOp KypWiMajapuaa pexalld TabMUpJanuiapaaH
TaIIKapy TYXTad KOJUILIAp, TYPJIH XWIJIATH aBapusl X0oJIaTiapy Ky3aTUIMaraH.

KopxoHnanapiaru mammHa Ba jKuxo3japra Oy3Mai Ha30parT KWIMII yCyJId OWIaH TaIlIXuc
Kyium, nry0Xacu3 MalldHa Ba JKUXO3JIAPHU XM3MAT MYAJATHHU Y3aWTHpagd Ba HATHXKA/Ia
MaxCyJIOT UIILIa0 YMKAPHUIIHYU XamJla KOPXOHA caMapaJopIMTUHU OPTTHPAJIH.

KYH/JIQJIaHT KeCUMHU
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CEIrMEHTAIIAA U BBIYACJEHWSA TPU3HAKOB N30BPAKEHU
CBA3BIBAHUEM ITMPAMMU/IbI

A.C. Bunorpanos, E.b. Tammanos, E.B. T'myxos

Boenno-mexnuueckuti uncmumym Hayuonanvnoti 26apouu, tashmanov0781@mail.ru
(llonyuena 20.06.2018 2.)

Ma:gozzaéa maceupiapru nupaMuda wakiau 6epwzumu2a acocinaneaH ucmm;60ﬂﬂu cezmenmaaul
yeyuapu Kypub quKuiean, xamoa CesMeHmIaul YCyauodan GotuoalaHumununLe apsaiiuey maceupiapea
U086 bepunulda NUPaAmMuodil Ky UeapXusiiuK EHOOULY82a acOCIAHLAHAUSY KeTMUPUO YIMULeaH.

Taanu cyznap: [ aycc nupamudacu, aneopumm, ce2mMenmiaul, 6eKmop,maceup, HUKcei.

B cmamwe paccemampueaenics 00uUn U3 nepcneKkmuerblx Memooos cezmenmayuu, OCHOBAHHBIU HA
npedcmaeﬂeuuu u3o6paofceHuﬁ nupamu()amu, OmMmeddaHvbl, 4mo npeumywecmedad UCHOIb306AHUSA 0aHHO20
Mmemooa cesmenmayuu, OCHOBAHbL HA npeumyuiecmeax nupa/vzu()aﬂbuoeo uiu uepapxudecKkozo nooxooa K
obpabomxe uz0bpaxceHull.

Knroueswie cnoesa: nupamu()a Faycca, ajgeopumm, ceemenmayus, 6eKmop, M306panC€Huil, nukcei.

The article considers one of the perspective methods of segmentation, based on the representation of
images by pyramids. The advantages of using this segmentation method are based on the advantages of a
pyramidal or hierarchical approach to image processing.

Key words: Gauss pyramid, algorithm, segmentation, vector, image, pixel.

Koneunnrit pe3yiabTaT aHalin3a H306p8.)i(€HPII>i BO MHOI'OM OIPCACIIACTCA Ka4€CTBOM
CCTMCHTAallMM, a CTCICHb JACTalM3allii BBIACIISACMBIX XapaKTCPHUCTHUK 3aBHCHUT OT KOHerTHOﬁ
3aga4u. HO3TOMy HE CyHIECTBYCT OTACIIBHOIO MCTOAA UJIN AJITOPUTMA NOAXOAALICTO AJId PCIICHUSA
BCE€X THUIIOB 3aJja4 CCrMCHTaluu, Ka)I()II)II\/’I n3 METOJ0OB HMECT CBOU AOCTOMHCTBA M HEAOCTATKH. B
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OOJIBIIMHCTBE CIy4yaeB BBIOMPAETCS OJMH WM HECKOJBKO aJTOPUTMOB, U MOIUMDUIUPYIOTCS MO
cnenuUIHbBIE YCIOBUS 3a/1a4H.
CBsi3bIBaHME  MHPAMMJIBI

IPEACTaBISET coboit ! G
3 bEKTUBHBII METOJ
CerMEHTAlMd W  BBIYUCIICHUS 49 53 G
MPU3HAKOB HM300paXeHUH. ITOT
METOl W PEM3YIOUIMH  ero " 19 56 s G

QITOPUTM  MCIIOJIB30BaH  JJIs
BBIJICJICHUS] CBETOBBIX I'DaHUI] HA

3alIyMJIGHHBIX — U300paKCHUSX. 45 39 44 55 56 56 S5 53 G
PaccmorpuMm ero Ha mnpumepe
BBIJICJICHUS] Pa3MBITON CBETOBOM
IPaHULBI  Ha  3allyMJIEHHOM
u3zo0Opaxenuu.  Pacnpenenenue
SAPKOCTH BJIOJIb YacTU CTPOKH, KOTOPYIO IIEPECEKaeT pa3MbITas CBETOBas T'PAHMILA, HMMEIOILAs
HeOOJIBIION KOHTPACT MOKa3aHOo Ha pUC. 1. YPOBHU SIPKOCTH MUKCEIIOB, COCTABIISIIOIINX 3Ty CTPOKY,
IPEJCTaBICHbl HOMEPAMU KBaHTOBBIX ypoBHeil. Takum oOpa3om, jeBas 4acTb CTPOKH, KaK 3TO
BUJIHO U3 PUCYHKA, UMEET B CPEAHEM MEHBIIYIO SIPKOCTh, YEM IIpaBast 4acTh.

PaccmatprBaeMblii anroputM BKJIOYaeT B ceds Tpu dtana [1]. Ha mepBom sTame crpoutcs
nupamuza ['aycca. [Ipu noctpoennn nupamuipl ['aycca cTpoka cKaHUpPYeTCsl OKHOM (MMITYJIbCHOM
¢GyHKLMEH), TNPOTSKEHHOCTh KOTOPOWM BIOJIb CTPOKM cocTaBisgeT 4 orcdera (MMKcena).
OCOOEHHOCTBIO ITOTO CKAaHUPOBAHHS SIBISIETCS TO, YTO OKHO IPU CBOEM IE€PEMEIIEHUH BIOJb
CTPOKM COBEpINAET CIBMIHW, COCTaBJsromue 2 orcyera. llpu KakaoM IIOJOKEHMM OKHa
BBIUUCIISIETCS CPEAHSIS SIPKOCTh TUKCEI0B N300paKeHMs], OKAa3aBIIMXCS B IPEJEsIax 3TOr0 OKHa. DTO
BBIUMCIIEHHOE 3HAUY€HHUE SPKOCTH IPUCBAUBAETCS OTCUETy Oosiee BBICOKOTO YPOBHS, YHUCIIO
KOTOpBIX, KaK 3TO BUJHO U3 PUCYHKA, B JIBa pa3a MEHbIIIE, YEM YHCIIO MUKCENIoB B cTpoke. [locie
TOr0 Kak CKaHUPOBAHME CTPOKHU M300paxkeHHs OyAeT 3aBeplieHO U c(hOPMHUPOBAH CIOW OTCUETOB
Gojlee BHICOKOTO yPOBHS, Ha PHCYHKe OH 00o3HaueH kak G\, BeImosnHsercs ckaHMpoBaHME 3TOTO
CJIOSI OTCUETOB PACCMOTPEHHBIM BbIIIE OKHOM M (OPMHUPYETCs CIEeIyIOIUH CIOH OTCYETOB,
0603HaUeHHEIH Ha prcyHKe Kak G,

50 46 38 34 38 54 50 S8 S8 S0 S8 66 S0 S8 46 54 GV

Puc.1. [lupamuna I'aycca.

IIpouecc mponomxaercs 10 TeX 51 —— Kopenn G
op, MOKa BO BHOBb C(HOPMHPOBAHHOM /\
CJIO€ HE OKa)KETCs BCEro OJIMH OTCYET. 33 Yaen )

[TonyyeHHas TpPU DOTOM CTPYKTypa /\ /\

HasplBacTcs  nupamugou  Iaycca. 5

Hcxonnple mMUKCENbl M300paXKEHUS U 7

cpopMHpOBaHHBIE B  pe3yjbTare /\ /\
45

MTOCTPOCHHS OTCYETHI B
MIPOMEKYTOUHBIX CJOSAX Ha3bIBAIOTCSA A
y3namu. OTcYeT, HaxoIsIMCT B
BEpLIMHE, HAa3bIBACTCd  KOPHEBBIM Ter
y3JI0M 5005 KOpHEM. Otcuertsl, Puc.2. IIpouenypa cBsI3bIBaHUS Y3JIOB.
HaxojAdlMecs B  MPOMEKYTOUHBIX
CIIOSIX IO OTHOIICHHIO K OTCYETaM, HaXOMSIIMMCS B BBIIIECTOSIIEM CIIO€, Ha3bIBAIOTCS JTOYCPHUMHU
y3J1aMd. OTH K€ OTCUETHl MO0 OTHOILICHHMIO K OTCYEeTaM, HaXOIALIMMCS B HIDKECTOSIIUX CIIOSX,
SIBIISTIOTCSL POJTUTEITLCKUMHE. JIMHUY, COSTMHSIFOIINE Y31bI, HA3BIBAIOTCS PeOpaMHu.

CermeHTanys MOCPEACTBOM CBSI3bIBAHUS MUPAMUIBI SBISETCS BTOPHIM IIArOM AJITOPHTMA.
Ha »5TomM oTame BHINONHSETCS TEPETPYNIMPOBKA MHPAMHIBI, KOTOpas 3akKiIovaeTcss B
nepeHa3HaueHu cBsizel (pebep) Mexy AOYEpHHUMH M POAMTENbCKUMHU Yy3iaMmu. [lemaercs 310
cnemyromuM obpasom. Cravama st ys3noB camoro Hmkeero yposHs GO (1. e. mmkcenos
M300pakeHNs) HaXOAATCs OnmKaiiime Mo BeIMYMHE SPKOCTH Y3JIbl CIEAYIOIIEro YpPOBHA (B
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naHHOM ciydae ypoBHs GY) n oM coenuHSAIOTCS pedpaMu ¢ COOTBETCTBYIOMIMMH Y3JIaMH YPOBHS
GW. TIpym 5TOM JOMKHO BBINOJHATHECA TPEOOBAHHE, 3AKIIOYAIONIEECS B TOM, UTO BCE ITHKCEINBI
yposasi G@coemuuennnie ¢ ypoaem GU), nomkHsI cienoBaTh Apyr 3a apyrom, 0e3 BHEIpEHHS
IIMKCEJIOB, CBA3AHHBIX C JpyruMu y3namm yposHs GW (1. e. Ge3 mepeceuenms csseii). Jta
mporietypa MOBTOPSIETCS IO BCEM YPOBHSM MHUpaMuIbl. B pe3ynbrate, CBsA3M B mupaMuie o0pasyroT
HOBYIO CTPYKTYPY JaHHbIX. HaunHast ¢ BEpIIMHBI MUPaMUIbI, KK OTCUET (y3€I1) COSNUHACTCS C
HECKOJIbKUMHU oTcueTaMu (y3j1amMH) Ha cleayronieM, Oosiee HM3KOM ypoBHE. Co3laHHas TaKUM
00pa3oM CTPYKTypa Ha3bIBACTCS ACPEBOM pHC.2.

preI[HeHI/Ie CBA3aHHLBIX Y3JIOB ABJIACTCA TPCTbUM IIAroM ajiropurma. Ha »toMm mare aJIropurMa
MOJTyYeHHAsi CTPYKTypa CBs3ei
UCTOJNB3yeTCsl ISl TepecueTa

G"
\ CPEHUX YpPOBHEH SPKOCTH Ha

9TOT pa3 C HUCHOJb30BaAHUCM

/\ ////\ TOJILKO CBSI3aHHBIX Ha CaMoOM
. HHM3KOM YPOBHE M IPOJ0JIKAETCS

42 38 36 52 G
m a1 (35) (55) 10 BCEM YPOBHSAM IHPAMHUJIBI
Py VAN BBepx. llocmennume nBa miara
48 36 38 54 54 62 54 50 G ajgroputMma HUTEPAITMOHHO

(41) 41y (41 (55) (55) (55) (535) (35

HOBTOp?IIOTC?[ 0 TEX HOp, II0Ka
AN 7 N /NN N

.  HE JIOCTUTaeTcsi yCTOWYMBBIN
50 46 3% 34 38 54 50 58 58 50 SR 66 50 SR 46 54 G .
(41)(41)(41) (41)(41) (55)(55) (55) (55) (35) (55) (55)(55)(35) (55)(55) pe3yibTaT, MOKAa3aHHbIM Ha PUC.
3.

Puc.3. OkoHYaTenbHbIl pe3yabTaT MOCIE BHIIOJHEHHS HECKOJIBKUX

MTepaLii aroB. AHanmu3 JnepeBa  CBsi3ei

JIEMOHCTPUPYET pe3yabTar
paccCMOTpPEHHOU Tpoueaypsl cermeHTanuu. Ha puc. 2 MOXXHO BHIETH JIBa MOJAJIEPEBA, KOTOPHIC
UMEIOT KOPHHM Ha TpeTheM YypoBHe mnupamuibl. [lanee Ha ciemyromieMm, Oojiee HU3KOM YpPOBHE
BO3HUKAIOT 4YeTbIpe nojajaepeBa. Ho paznuuusg B ypoBHAX SPKOCTH HA 3TOM YPOBHE 3HAYUTEIBHO
MeHble. M3 3TOro MOXHO CAEnarh 3aKIOYEHHUE, 4YTO

CTPYKTypa YpOBHEH SPKOCTH OTYETIUBO pa3eiseTcs Ha
JIBe 00JIaCTH.
OKoHYaTEIbHbIN pe3yabTaT CcerMeHTaI
MOJIy4aeTcsi MyTeM  IOCJIeOBAaTebHOTO  TepeHoca
/Y \

YPOBHEMN SPKOCTH W3 KOPHEW IBYX IOAJIEPEBBEB 4Epe3
CBSA3aHHEIE y3IbI GoJlee HU3KUX ypoBHei K ypouio GO
OTu 3HA4YeHMs IMIOKa3aHbl Ha puc. 3 B BUOE YHUCE,
3aKJIFOYEHHBIX B KPYIJIbIE CKOOKH.

JIBymMEpHBI BapHaHT NOCTpOeHUs nHpaMuiabl ['aycca

MOKa3aH Ha puc. 4, KOTOPBI MOXKET ObITh MCHOJIB30BaH /

IIpY peain3alii pacCMaTpuBaeMoro MeTo/1a. ) f}
OOpatuM BHHMMaHHE Ha TO, YTO TOCPEICTBOM OTOU v ']
MpOLEAYphl Jake CUJIIBbHO 3alllyMJIEHHbIE HM300pa’keHus 74 '

MOTYT OBITh YCIICHIHO CEIMCHTHUPOBAHELIL. He CYHICCTBYCT

Takke Kakux JMu00  orpaHMdyeHuid Ha  Qopmy ’ “\
CEerMEHTHUPYEMOM 00JIaCTH. , \,

[Tpouenypa cBsi3pIBaHUS MHUPaMUIbl OOBEAUHSIET
cerMeHTanuio 1 3h(HeKTuBHOE Cria)kKuBaHUE MPU3HAKOB B /

mporecce  MOCTPOSHMsI  JiepeBa, Ogarojapss  4emy
ocialnsercs  BIMSHUE  IIyMa, HMEIOIIErocs  Ha
n3o0paxenuu. [IpenmyiiecTBoM 3TOro Merona siBisiercs  Puc. 4. JIBymepHblii BApUAHT MOCTPOEHHS
TaKke TO, 4YTO IIPU €r0 HCIOJIb30BAHUU HE HYKHO nmupamupt Faycca.

3apaHee 3HAaTh KOJMYECTBO YPOBHEH CErMEHTAllUU. OTH JaHHbIE 3aKIIOYEHBbl YXKe B caMoil
CTPYKTYpE epeBa.
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[Tyctb  ucxogHoe  ONM(pPOBAHHOE  HW300paKeHHWE  3aJlaH0  MaTpUIed  Bua

F = { f; } ,1<1<n,1< j <m. Hupamuoii [aycea ams uzobpaskenus F HaspBaeTCs peKypCHBHAS

MOCJIEI0BATEILHOCTh N300PaKCHHIM G'= {gi'j } 1>0 CJIEIYIOIEro BUAA:

2 2
0_ | -1
G =F, g Z pr+2,q+2 *Oaispa2jiqr o 1>0,

p=—24=—2

rae W, — BECOBbIC kodduLreHTsl TuckpeTHoM ¢yHkiuu ['aycca W[S*S],KOTOpyIO MO>KHO

onpenennts, kak W =V -V, asexrop V nmeer crexyromuii Bux [2-3]:
VvV =1/16- {1,4,6,4,1}.

| | | .
OueBuano, pasmep m3obpaxenns G’ cocramser N/ 2 *M/ 2 nmkceneil, a MakcuMambHOE

YHUCIIO YpOBHEH  MUpamMHIbI |max Ui M300pakeHus F[n*m] ompezensercs  Kak

|max =min {Ung nJ,LIogZ mJ} Takum 00pa3oM KaxkJIbIi MOCIEAYIOIINN CII0H G' IAPaMUBbI

SBJIAETCS COKpAILlEHHOW B 4 pa3a CIVIaXCHHOW MOJEIBIO MPEAbIIYLIEro Cios G'. B nacrosimee
BpeMs nupampya ['aycca mupoko NpuMeHseTcs B pa3IMyHbIX 3ajauax 00paboTKU N300paskeHHH.

Me:xny 351eMEHTaMH COCETHUX YPOBHEN MHUpPaMHJIbl MOKHO YCTAaHOBUTH MEKYPOBHEBBIE CBSI3U UIIU
cebutku. CebUIKH, uaymue oT snemenTtoB yposHs | k snementam yposus | +1 ompenensior, B
BBIYKCIICHNH KakKuX d7aeMeHToB ypoBHA |+1 yuactByer ToT mnm uHoii snement yposus |. B
ciydyae nupaMuel ['aycca Kak[Ibplii 3J1€MEHT C YETHBIMHM MHICKCAaMH MMEET TaKke 4 CChUIKM Ha

snementsl ypoHs | +1 ¢ umpexcamm (i”, j"),i" E{i [12,i/ 2+1}, j E{j 12,j/ 2+1}, a
KaXIbIH »I€MEHT C HEYCTHHIMH HHIEKCAMH MMeeT 9 CCBUIOK HA O3JIEMEHTHl C HHICKCAMH
i"e{i [12,i/2+1i /2+2}, j’ e{j 12,]12+1, ] /2+2}. Ecnu ofuH U3 MHIEKCOB YETHBIN,

a Ipyroi HEYETHBIH, UMEEM COOTBETCTBEHHO 6 cchUIOK. Ha rpanunax kaxaoro ypoBHsI IUpPaMU/IbI
| +1 BoumCHAIOTCA 3HAYEHMS JIOMONHMTENBHBIX TTHKCETIEH IS TOTO, YTOOBI OOECHEYUThH
HEJIOCTAIONINE CCHUTKH MPAHUYHBIX 21eMEHTOB MUPaMUIbI ypoBHs | .

OnucanHbll anropuT™ ObuT peann3oBaH Ha si3bike C. [IpoBoauiiack cepus 3KCIIEPUMEHTOB
10 CETMEHTALUU TOJTYTOHOBBIX U IIBETHBIX M300pakeHUH.

[IpoBeneHHBIE BBIYMCIUTENbHBIE HKCIEPUMEHTHl MOATBEPAWIN 3(PQGEKTUBHOCTH MpU

CerMEHTAlMN OONBIINX H300paKEHUI BO3MOXHO MPUMEHEHHE MTEPALMOHHOW NMpOLEAYphl HE C
HYJIEBOTO YPOBHS a C HEKOTOPOr0 HAyalbHOIO YpPOBHS NHpaMujbl. Takum oOpa3oM MOXKHO
YMEHBIINUThH B HECKOJIBKO pa3 00beM HH(pOpMAIMU U CIIIAANTh BXOAHOE H300pakeHHe.
B 3akmrodyenue ciepyeT OTMETUTh, YTO OT YPOBHS K YPOBHIO PE3KO MOYKHO YMEHBIIMTH 00bEM
uHbOpMallUd Ha H300paK€HUM C COXPAHEHHWEM €ro TIJ00aJbHOM CTPYKTYpPBI, YTO IO3BOJISIET
10JIy4aTh MpeIBAPUTENIbHBIE PE3YNIbTaThl 00pabOTKU MO MajIoMy 00beMy UH(OpPMAIMKM Ha BEPXHUX
YPOBHSAX NHpaMHJIbl, Ojaroiaps HCHOJIb30BAHUIO CIIQXHUBAIOUIMX (GYHKIMA HOPU HNOCTPOSCHUU
nupamMuzbl  ynaercss 3(QQeKTHBHO OOpOThCS € PA3IMYHOTO poja IIyMaMU M CJIEJA0BaTEIbHO
MOBBIIIATh TOMEXO0YCTONYMBOCTH AJITOPUTMOB 00PaOOTKH.

CrnMcoK JuTepaTyphl
[1]. Toncanec P., Bync P. LluppoBas obpaboTka uzobpaxenuii. - M., Texnochepa, 2005. — 1072 c.
[2]. Tashmanov E.B. Effectiveness increase of visual processing on the basis of image scaling // American Scientific
Journal Ne4 (4)/2016,USA. P.69-72.
[3]. Tashmanov E.B., Mamatov M.Sh., Alimov X.K. Differential Games of Pursung in the Systems with Distributed
Parameters and Geometrical Restrictions // American Journal of Computational Mathematics, 2013,USA, 3, 1-
61. September 2013.P 56-61.
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Y JIK 621.365.2:681.325.
METOAUKA ONPEJAEJEHUA OIITUMAJIBHBIX ITPEAEJIOB IIAPAMETPOB
3JEKTPOIIOTPEBJIEHUA OBOPYJIOBAHUSA ITPEJANPUATHAN YEPHOI
METAJLTYPI'UHN

®.A. Xomumos?, N.Y. Paxmonos?
1Haytmo-mex7mttecz<020 uenmpa AO ((Y35€K3H€p20», ZTaWKeHI’I’ZCKOZO eocydapcmeeﬂﬂoeo MexXHu4YecKkoco
yHueepcumema, ilider1987@yandex.ru, hashimov.fazil@yandex.ru
(Ilonyuena 2.07.2018 2.)

Maxonaoa xopa memannypeus KOPXOHANAPU KYPUIMALAPUHUHE DJIEKMP DHEPSUICU UCHEbMOTU
napamempiapuHutne ONMUMan OpATUKIapUHY AHUKIQW YyCyau KeaxmupuneaH. Kypuimanapuune snexmp
SHEPIUACU UCTHELMONU OVUUYA ONMUMAT OPATUKIAPU IHEPeTHUK XAPAKMEPUCIUKANAPHI THAXAUL KUTUWL
acocuda aHukiaHean OYIUO, YHU AHUKIAUWOA MEXHOA02UK 8d UWLIA0 YuKapuul hakxmopiapurune 31eKmp
SHEp2UACU UCMEbMOU2A MAbCupu Xucobea  OMUHAOU. Amanda maegxcyd Oynean ycyriapoan Gapkiu
pasuwioa, sHepeemuK XapaKxmepucmukaiap Kypcamxuiiapu Meveputi KUUMamaapoan y3eapeanod, wapmiu
OPATUKTIAPHU KAOYI KUTY8UU 60 KUUMAMAAD V32APUUUHU MEXHON02UK (AKMOPIApHU Xucobea 0fiean X010a
Xucobnawi UMKOHUHU Depysul YCYIl MAKAUQ KUTUHSAH. DAeKMp UCMEbMOIUHUNS ONMUMAL NAPAMEMPAAPUHU
AHUKTIQW  MAKcaouda KoOpa Memaniypeusi KOPXOHACUHUHZ JJeKmpod Nylam Spumuiud yexu acocutl
KYPULMALAPUHUHE IHEPLEMUK XAPAKMEPUCTUKALAPU MUCOT MAPUKACUOA KETMUPUTCAH.

Tasanu cyznap: snekmp ucmebMOIUHUHE ONMUMATL OPATUKIAPU, SHEP2EMUK XapaKmepucmuKaiap,
MEXHOI02UK (PaKmopaap, dAeKmp dHeP2UACY CApPuU, INEKmp dIHEPLUACUHUHE COTULUMUPMA CAPPU.

B cmamve  paccmampusaiomcsi  6onpocvl  onpedenenus — ONMUMAAbHBIX — NAPAMEMPO8
INEKMPONOMpedIeHUsT HA OCHOBE AHANU3A IHEPeMUYECKUX XaApPaAKmMpeucmux J1eKmponompeoumencii.
AHanuzupyomes mexnono2uieckue U npou3so0CmeeHHble YaKmopul, 6IUsIOWUe HA dAeKMponompedieHue.
Ilpeonoscena  memoduxka  pacyema  OnpedefeHuss — ONMUMANLHBLIX — NpPederos  Napamempos
INEKMPONOMpedIeHUsl, OMAULAIOWAACS OM CYUEeCMEYIoOWUx meM, Ymo Npu HapyuweHuu noxasamenetl
Xapaxkmepucmux Hopm NPUHUMAIOMCSL YCII08HbIE NPeOebl, 8 KOMOPLIX NPUHUHBL OMKIOHEHUsL ONPeOesIoNCs
C  yuemoM MexHONo2UHecKux Gaxmopos. B kauecmee npumepa NpUBOOUMCS  IHEPIeTNUYECKAs.
Xapaxmepucmuxa 0CHO8H020 000py0osanus nexkmpocmaneniagunvioco yexa (ACIIL]) memannypeuveckozo
npeonpusmus, Komopasi 0aém G03MONCHOCMb ONPeOeNeHUss ONMUMAIbHbIX NPedeios napamempos

NEKMPONOmpeOIeHUs.

Knioueevie  cnoga:  onmumanvhvie — npedenvi  dleKmponompebnenus, — dHepeemuyecKue
Xapakmepucmuxky, — mexHoio2uueckue — gaxmopul, pacxo0  dneKmposHepeuu,  YOenbHulll  pacxoo
NEKMPOIHEPSULL.

The article deals with the issues of determining the optimal parameters of power consumption
based on the analysis of energy characteristics of electric consumers. Analyzed are technological and
production factors that affect power consumption. A method for calculating the optimal limits of power
consumption parameters is proposed, which differs from the existing ones in that when the parameters of the
norms are violated, conditional limits are adopted in which the reasons for the deviation are determined
taking into account technological factors. As an example, the power characteristic of the main equipment of
the electric steelmaking shop (EAFP) of the metallurgical enterprise is given, which enables to determine the
optimal limits of the parameters of power consumption.

Keywords: optimal limits of power consumption, energy characteristics, technological factors, electric
power consumption, specific electricity consumption.

DHepreTuyeckre XapaKTepUCTHKU HCIONb3YIOTCS i1 BbIOOpa >(PQEKTUBHBIX MpPENEIoB U
HOPMHUPOBAHUS DJEKTPOIHEPruu. Takke ITH XapaKTEPUCTUKH MOTYT OBITh TMPUMEHEHBI W IS
OTIpe/ICIIEHUS PE3€PBOB SIKOHOMHH DIIEKTPO3HEpTHH [ 1-4].

AHaIN30M SHEPreTUYECKUX XapaKTePUCTHK, MPEACTABISIONUX cO00i (yHKITMN MOITHOCTH P,
oomero W u yznensHoro d pacxona 31MEKTPOSHEPTUH OT KOJNMYECTBA MONYUeHHOW MpOXyKuuu /7,
MOTYT OBITH BBISIBJIEHBI OCHOBHEBIE 3aKOHOMECPHOCTH M3MCHCHHSA OJJICKTPUYCCKHUX HArpy3okKk H

YIEIBHOTO 3HeKTpOHOTpe6HeHI/I$[ B SCHH Ha OHEPIETUYCCKHUE IIoKa3aTeian O60py,Z[OBaHI/I$I
PAa3JIMIHOTO HA3HAYUCHUSA B TCXHOJOTHUYCCKUX MPOLECCaxX MPOU3BOACTBA B MPOLUECCC SKCIUIyaTallun
B03I[CI‘;ICTByeT SHAYUTCJIBHOC YHCJIO Pa3JIMYHBIX (I)aKTOpOB. 3TI/I (baI(TOpLI CBsA3aHbI C
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cenn(pUIecKUMU OCOOCHHOCTSAMHU KaXJIOTO 3Tama Mpou3BOACTBA. PaccmarpuBaeMbie (akTOpbI
SIBJIAIOTCSI IETEPMUHUPOBAHHBIMU MJIM CTOXACTHUECKUMHU. [lo3TOMY mHpakTHUYeCKH HEBO3MOKHO
HCII0JIb30BAaTh Ul UX OINPEAEICHUS aHAIMTUYECKUI U pacueTHBIN METObI OLIEHKU MX BO3JIEHCTBUS
Ha SHEepreTuYecKue rnokaszarenu [4; 5].

B ycnoBusX 3KCIUTyaTally Jake 0JJHOTUITHOTO 00OPYAOBAaHUS MOTYT PE3KO OTIMYAThCS JPYT
OT Jpyra dHepreTuyeckue MoKka3aTenu Mo BIUSHUEM XapakTepa o0ciy>kKuBaHUs (KalUTaIbHOTO U
TEKYIIEr0 PEMOHTA, PEXKMMa BKIIFOUCHHUS U OTKIIFOUEHUS M JP.) U YCIOBUH 3JIEKTPOCHAOXKEHUS [6;
7].

Hawubonee d, W,
KBT.w/T  THIC.KBT.4/MeC

JOCTOBECPHEIC N
pe3yiabTaThl B OIICHKE
IIO0Ka3aTeirst
3JIEKTPONOTPEOICHHS | ’
MOXHO TOJy4UTh T@pu 00 - 25000
IIPOBEACHUU i -
HHCTPYMCHTAJIbHBIX
U3MEPEHUI Ha 450 ] 200007
obopynoBanun  OCIILI. 1 - d=F () /
IIpy »TOM y4MTBIBAOTCA | L
BCE  OTKJIOHEHMs  m 190 | 150007 ——— L Ad
IIOMEXH, IMPOUCXOAAIIHNEC B - —
B mpouecce : : :
JKCIUTyaTaluH. 30000 35000 40000 45000 50000 35000 I, T/mec
B DOCIII nposeacHsI h L
WHCTPYMEHTAIILHBIC Puc.1. 3aBHCHMOCTH HOPMATUBHBIX HepreTudeckux xapakrepuctuk d u W DCIIL]
M3MEpeHHS (JICTI-100) oT 00beMa BhITyCKaeMOi MPOIYKIIUH.

noTpeOIsIeMOl MOIIHOCTH M TIOCTPOCHBI YHEPreTHUYECKHE XapaKTEPUCTUKA B 3aBUCHMOCTH OT
YICIBHOW W a0COJIFOTHOM 3JIEKTPO3HEPTMU OT 00beMa BbIyckaeMol mponaykiuu. OOpaboTka
MOJTyYCHHBIX JaHHBIX MPOBOIWIACH C MPUMEHEHHEM METOJOB MAaTeMaTHYEeCKOH CTaTUCTHKH H
TEOPUH BEPOSTHOCTH.

[To xapaxrepuctukam P=f(71) wmu W=f(I1) nns ocuoBHoro obopymnosanusi DCIIL] (JICII-
100, AKOC, VYHPC, HOY) Owumn ompeneneHsl dPQEKTUBHbIE MpeAenbl  MapamMeTpoB
anexkTponorpedaeHus (puc.1).

YMeHblIeHne noTpebIsseMoi MOLTHOCTH ONPEAEISIeTCs CISAYIOIINUM 00pazoM:

AP = P(11;)-P(11,), (1)

|
rae P/(ITi) — HoBOe 3HAaueHME MOTPEGNAEMOl MONIIHOCTH 0GOPYIOBAHUS B PE3yIbTATE BHEAPEHHUS
sHEprocOeperaronX MEpOPUITHI.
P/(IT;) onpenensercs Mo BHIPAXKEHHUIO:

P(11)=P(11)-Y AP, @

rje I— KOJUYeCTBO BHEAPSAEMBIX MEPONPUATHH MO SHEProcOepekeHUIO;

APi— CHYKEHHE MOIIHOCTH MIPU Peai3aiiy | — ro MEpOIPHSITHSI.

H3meHeHne (MOBBINICHWE WIIM YMEHBIICHHE) YACIBHOTO pacxoja deKkTpodHeprum (+4d)
OTIpe/IeTISIeTCS U3 BhIPAKECHHUS:

iAdzd(M)—@, ©)

D¢ dexkTuBHBI Tpeaes Mo aOCONIOTHOMY 3HAYCHHUIO DIIEKTPOIHEPTHUU OIPEICNIACTCS T10
dbopmyre:
AW = Ad-A(L+7,), (4)

NIIn:
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AW =Ad-Al-y,) 5)

W3noxxeHHoe BoIIIE COOTBCTCTBYCT YCJIIOBHIO:
d(I1)=d(I12) u  o=const

Criemyer OTMETHTbh, YTO BHEAPCHHE MEPOTPHUSATHIA 110 S3KOHOMHHU AJIEKTPOIHEPTHUU C YUETOM
W3MEHEHHMSI TOCTOSIHHBIX PACXOA0B (Procm) M KI3MEHEHUS MOIIIHOCTH, KOTOPAsk 3aBUCHT OT HArPy3KH
(6). B atom ciyuae Beipakenue (1) npeobpaszyercs caeayroinmM o0pa3om:

P(11)=P, (17)- AR, (6)

rae P, —3HaueHus cpeHel moTpedisieMoil MOIIHOCTH 32 pacCMaTPUBAEMBIi TEPHO/I.
3HaueHus CpeHeH MOTpeOIsIeMOi MOIITHOCTH 000PYIOBAHUS OTPECIISICTCS U3 BEIPAKCHHUS:

Y1+ f
:Wecn {)(1— f')+5-]7"(1i}/i), (7)
p
rZie ¢ — KOJIMYECTBO IIUKIIOB B PACUETHBIH MIEPHO BPEMEHHU;
t, — paccmaTpuBaeMblii IEpUOJT BPEMEHH;
fi yi — pe3ynpTHpyIOIIME 3HAueHHs (DAKTOPOB, BIMSIONMX HAa MOIIHOCTh HWIJIM PAacXo[
3JIEKTPOIHEPIUU BCIIOMOTATEIbHBIX HYX/1 U IIPOU3BOIUTENLHOCTD;
W¥sen — pacxo/1 3J1IEKTPOIHEPTUHU HAa BCIIOMOTATENIbHbIE HYK/IbI 3a LIUKJI;
0 — KO3 PUIHMEHT, KOTOPbI NpeacTaBiIsieT OO0 MOCTOSIHHYIO COCTaBIISIFOILYIO YIIbHOTO
pacxojia 3JeKTPOIHEPTHH;
11I"— cpenHeyacoBas IPOM3BOAUTENBLHOCTb.
Omnpenenenne 3()(PEKTUBHBIX MPENENIOB MapaMeTPOB SJIEKTPONOTPEOICHHU 000PYAOBaHUS B
yenoBusix d(711)>d(112) npou3BOAMTCS HUKETPUBEICHHBIM METOJIOM pacyera.
VY enbHBIA pacxo]] JEKTPOIHEPTHU B Clydae TNPOU3BOIUTEIBHOCTH (I12) ompenensercs ¢
y4ETOM MEpOIPUATUI 110 SKOHOMUU 3JIEKTPOIHEPTUU:

1 r
d'(Hz):d(Hz)_le:APi’ (8)

HN3meHeHne (CHI/I)I(CHI/Ie nIn HOBBII_HGHI/IG) YACIBHOTO  pacxoda  SJICKTPOSHCPIrun
OIPCACIIACTCA:

P

Ad(Hz):d(Hl)_dl(Hz)’ (9)

N3meHeHne (CHWKEHHE WM TOBBIIIEHHWE) aOCOJIIOTHOTO pacxoja 3JIEKTPOdIHEPTUuu
OIPEAETSIETCS:

AW = Ad(17,)11,, (10)

AHanu3 NoJy4eHHBIX JAHHBIX IPU MpoBeAeHHBIX 300 MPOTOKOIBHBIX IJIABKAX MOKA3bIBAET,
YTO MPOLECCH IJIABKM HE HMEIOT OJMHAKOBBIX HHEPreTHUCEKUX IokKaszarenei. B pesynbrare
BIIMSTHASL MHOTHX (haKTOPOB MOKA3aTeN M MPOoIecca TUIaBKH MTOCTOSTHHO MEHSIOTCS. MicXost U3 3Toro,
1eJ1ec000pa3HO ONpPeNIeNUTh MpeAesbl H3MEHEHUS SJHEPreTHUECKUX MoKa3aTeen.

Takum 00pa3oMm, HaxOXKJACHHWE B YCTAaHOBJICHHOM OINTHMAalbHOM IIpeJesie IapaMeTpoB
JIEKTPONOTpeOIeHuss 00OpYJIOBaHUS XapaKTepu3yeT U obOecrieunBaeT H(PGEKTHUBHBIN paboumii
pexum 1mexa. llpemmoskeHHass METOAMKA OTIWYAETCSl OT CYMIECTBYIONIMX TEM, YTO TpPH €e
HapylIeHUH 3HAYeHUH MoKa3aTesed XapaKTEepUCTHK YCTAaHOBJIEHHBIX HOPMATHBOB MPUHUMAIOTCS
YCIIOBHBIE MTPEJIEINbI, B KOTOPBIX OTKJIOHEHUS OMPEICISIOTCS ¢ yYETOM TEXHOIOTHYECKHX (aKTOPOB.
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[2]. Baxumos P.A., U6parmmo K.X., XomumoB OD.A. 3aBHCHMOCTh TOTCHIMANA 3JHEPrOCOEPEKEHHS OT
SHEPreTHYECKUX XapaKTepUCTUK MAallMH W arperatoB // Marepuaibl MeXIyHapOJHON HAay4yHO-TEXHUYECKOH U
MPAaKTUYECKOI KOH(pepeHIMH 1o npodiieMam 3uepropecypcocoepexenus. — Tamkent, 2003. C.125-127.
[3]. Paxmonor WN.Y., Tacimmor A.Jl., XommmoB P.A. Pacuer HOpM pacxoma DBIICKTPOIHEPTHH IO BHIAM

®apIT UTXK HTXK depIld ( STJ FerPI), 2019, Ne3 (No.3) 149



KPATKHE COOBIIEHUA

BBIITyCKAEMOM TNPOAYKIHWU [EXOB METAUIyPTHYECKOTO IPOM3BOACTBA// JEKTPOHHBIA HAy4YHBIH >KypHAI
«MccnenoBanus TeXHMIECKUX HayK». —MockBa, Poccus. 2016. Nel(19) SuBaps-Mapr. C. 3-5.

[4]. Xommmos ®.A., Paxmonos N.Y., AkGapo @.A. OueHka 1 METOBI pacyeTa YHEPreTUUECKHUX MMOKa3aTelel Ha
npeanpusaTHax // ExxeMecsqHbIi HayIHO-TEXHUIECKUH )KYPHAI « AKTyaJIbHBIC TTPOOIEMBI COBPEMEHHON HAYKM.
— Mockaa, Poccus, 2015. Ne2 (81). C.148-152.

[5]. Paxmonor N.Y. AHanu3 sHepTEeTHUECKAX TIOKa3aTeNe MyrocTaleluiaBuibHoM eun / « CumBoIt Haykn». — Ya,
Poccust, 2015. Ne9 Centsiops. C. 109-111.

[6]. Tacnumor A.Jl., PaxmonoB WN.Y. PaspaboTka MareMaTH4ecKOil MOJENH pacyeTa YACABHOTO pacxoj
AJIEKTPOIHEPTUHU SJICKTPOCTANICIUIABMIBHOTO IieXa 3aBoja 4depHoi meramwnypruu //«BectHuk Taml TY». —
TamkenT, 2015. Ne2. C. 108-112.

[7]. Xoummor @.A., Paxmono WN.Y., Huézor H.H., Habuep W.H.AHanu3 B3aMMOJCHCTBHS IHEPreTHICCKHX H
TEXHOJIOTHUECKUX (AaKTOpPOB OOOpYNOBaHMS TPH HCCIEAOBaHWUM OdHeproeMkoctn mnpoxykuuu JCIT //
DJNEeKTPOHHBIN HAYYHBIH KypHaN «OTpaciieBble aclIeKThl TEXHIMUECKNX Hayk». — Mocksa, Poccnst. 2016. Ne3(51)
Maii-uross. C. 32-37.

CTOUKOCTb KEPAM3UTOBETOHA B YCJOBHUSX MHOT'OKPATHOI'O
YBJAKHEHHMA U BBICYIIUBAHUA

H.J. Temaboesa

Dep2anckuili NOAUMEXHUHeCKUL UHCMUMYM
(llonyuena 30.04.2018 2.)

Maxonaoa cyenu 6owkapuws my3uiMalapHuHe Cyéiu- 6emon CMpYKmMypacCUHUHe Xapopam — HaAMIUK
UWIAPUHURE  Y32apuiiy  KYPCAmuiean, 0y GaAKMUHUAIUK Oepopmayusea 6a MaAmepuaiHuHe Y30K VYMPUHU
KUCKApMUPAaoUu2ar MUKpo 8a Maxpooegexm oupuxmanapuea oaub Keaaou.

Tasanuy cyznap: kanuiisap, kepamsum, Oemon, Kamma HyKCOH, Oegpopmayus, Kopuuima, 0oHaoop.

B cmamve  npusedenvl UBMEHEHUe — MeMNEPAMYPHO-GIANCHO20 — IKCHIYAMAYUs pedrcuma
KepamM3umoOemoHHbIX KOHCMPYKYUl — 8000XO3AUCMEBEHHbIX — COOPYHCEHUU NPUBOOUM 3HAKOS BPEMEHHbIM
depopmayusam u 3aKONJEHUI MUKDO U MAKPOOe@DOeKnmos CHUNCAOWUX 00JI208€UHOCb MAMEPUAd.

Knrouesvie cnosa: xanuniap, kepamzum, 6emon, maxpooepgpexm, deghopmayus, pacmeop, epanyia.

The article describes the change in the temperature-wet operation of the expanded clay concrete structures
regime of waterworks, leading to temporary deformations and the accumulation of micro and macro defects that
reduce the durability of the material.

Keywords: capillary, expanded clay, concrete, macrodefect, deformation, solution, granule.

HN3menenne TEMIICPATYPHO-BJIAXKHOTO  OKCILTyaTalusa pexuMa KepaMSI/ITO6CTOHHI>IX
KOHCTPYKIUH BOJOXO3SHUCTBEHHBIX COOPYXEHHH MPUBOAUT 3HAKOB BPEMEHHBIM JedhopMaiusM U
3aKOIJIEHUI0 MUKPO U Makponae((PeKTOB CHMKAIOUIMX JOJrOBEYHOCTh MaTepuana. CrocoOHOCTh
MIPOTUBOCTOATh BO3HUKAIOLIUM CTPYKTYPHBIX HAIPSKEHUSM BOMHOIOM 3aBUCAT OT COCTaBa U
ycinoBuil  (opMuUpoBaHUS CTPYKTYpbl OeToHA. bBbUIO mMoOcTaBlieHa 3ajaya TOBBICATH COMKOCTH
KepaM3UTOOETOHa B YCIOBUSAX HM3MEHEHHs BIQXHOCTH  MyTeM MOAU(PUKALUNA TOBEPXHOCTU
KEpaM3UTOBOTO TpaBblsi C LENbI0 YOPABIEHUS CTPYKTypoOOpa3OoBaHMEM TBEPAOro OeToHa
BIQKHOCTHBIMU JieOopMaIUsIMU 3aTBEPIEBIIETO OETOHA.

Kepam3uTobeton mpenoctaBisier coO0i CIOXKHYIO cucTteMy Tumna KoMIIO3UuT B KOMIO3UTE .
[IpeacraBuTenbHON CTPYKTYPHON HEOJHOPOAHOCTBIO Ha MAaKpOYPOBHE SIBIIIETCS 30HE KOHTAaKTa
MIOPUCTOTO 3aINOJHUTEINS CTA0MIIBHON MOBEPXHOCTH Pa3ziesia MEXy TaKUMHU ABYMS KOMIIO3UTaMU
3aBUCUT OT MPOTEKAIOIIMX MUKPOMEXaHUUECKUX IpolieccoB. Ilornamas yacte BOJbI 3aTBOPEHUS B
OCHOBHOM KallWJUISIpaMH, paJnyCc KOTOPBIX MEHbIIIE painyca KalLIIpOB OKPYXKAIOIIEro pacTBopa,
rpaHylibl KepaM3HUTa MPETEepIeBaOT BIAXKHOCTHBIE nedopMaiuu B 4-5 pa3 Oojblie, 4eM HpU UX
YBJIQKHEHUHU 3a 3TOT CPOK B BOJIE. YCTaHOBJIEHO, YTO NPHU MOCTIIEHHOM YIIPAaBJICHUU TPAHYI C
MMOBEPXHOCTHU BIUIyOb,IpaHyIbl HA0YXaIoT.

Ecnu rpanyna ysnaxsercss depe3 nedeKTbl H3HYTPH, TO ee oO0beM yMmeHbluaeTcs. Takas
“ycanka” cBsi3aHa, IO HAlleMy MHEHHIO, C IMepepachpe/ieieHHeM BHYTPEHHOTo ae(opMaTuBHO-
HAMps>KEHHOT'O COCTOAHUE CKHMAIOMIUE HAIIPAKCHHA, @ B 30HC NEPEX0oaa YBIIAKHCHHBIX U CYXHUX
YYaCTKOB- OKpPYXXHbI€ HANpsKeHUs! pacTsbkeHus. HazaBUCHMMO OT HampspKeHHSs, BIaXKHOCTHBIE
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nedopMaruy rpaHys KepaM3uTa MpoJ0KAIOT Pa3BUBAThCA M IOCIIE KOHIIA CXBAaTUBAHUS LIEMEHTA,
BbI3bIBasi HEOOpaTHMble CTPYKTYpHbIe HapylieHus. Panee o00e3BOXKHMBaHHWE DPACTBOPHOM 4YacTu
O0eToHa BCJEICTBHE IOTJIAIICHUS BOABI TMOPHCTHIM 3alOJIbHUTENEM TNPUBOAUT K (HU3HYECKOH
ycajJike, a peaklus TuApaTaliy IeMeHTa- K XUMHYECKOH, BbI3bIBas OOIIYyI0 ycaaky pactBopa. Ilo
HaIllleMy MHEHUIO, IpY 00IIel ycaJlke pacTBOPHOM YacTH MPOUCXOIUT HE 00KaTHEe 3arOoHUTENs, a
yBEJIMUYEHUE TTOBEPXHOCTH pa3/iesia pacTBOP- 3alOTHUTEIIb.

OTO NPUBOAUT K BO3HUKHOBEHHIO OKPYXHBIX PACTATMBAIOLINX HAIPSDKEHUN B PACTBOPHOM
4acTh MEXIy 3anoidHuTensiMu. OKpyKHbIE pacTATUBAIOIIME HAMNpsSOHKEHUS — IMPUYHHA
IIPEKIEBPEMEHHOIO PAaCTPECKUBAHMSI PACTBOPHOM 4acTH (MOSBIEHUS pajuaibHBIX TPELIUH). JThI
TPEILMHBI SBIIAIOTCS HOBBIMU MOBEPXHOCTSMHU pa3jieiia, MO KOTOPHIM IPOJIOJKAET Pa3BUBATHCA
ycaJika, IpensaTCTBYS UX “caMO3aJIeYMBaHUIO”

WM mobunmuzanus BOJBI MOPUCTHIM 3allOJHUTENIEM CO3/1aeT pealibHble MNPEINOCHUIKH €€
HEPABHOMEPHOI'O PACIpEAEIeHHUs 0 pacTBOPHOM yacTH. OMBITHl HA MOAEISAX CTPYKTYPHBIX SIUEEK
0eToHa MOKa3ajH, YTO K3-3a HEPABHOMEPHOI'O PACHpPEENICHUs BJIard B IEMEHTHOM TECTE B 30HE
KOHTaKTa C MOPHUCTHIM 3alOJIHUTEISIM U B LEHTPAIbHBIX y4acTKax HECOBIA/aeT MEPUOJ HX
CTpyKTypooOpa3oBanus Ha 30-40 muH. Paznuyne B mepomonax CTpyKTypooOpa3oBaHHs y4acTKOB
LIEMEHTHOI'0 TeCTa MEXAy IpaHylaMM KepaM3UTa TakkKe MPUBOJUT K CTPYKTYPHBIM HalpsyKEHUSM
u nedekTam.

HccnenoBanust oKas3aiy, 4To (U3NYECKass aKTUBHOCTh MOPHCTOTO 3aNOJHHUTENS U (U3HKHU-
XUMHUYECKHE U MEXaHWYEeCKHE IMPOILIECChl, MPOTEKalIIMe B TBEpPACIOUICH U 3aTBepAeBIICH
pacTBOPHOM 4YacTH, MPENONPEIEISIIOT HU3KYI0 CTOMKOCTh KEpaM3UTOOETOHAa B  YCIOBHSX
nornepeMeHHoro yBinakueHus u BeicymuBanus ( K ¢t nmocne 10 ukios paseH 0,45)

[Ipu ob6paborke THUAPOPOOHBIMH KpeMHHUIl opraHudeckumu coeauHeHussMu THna ['KXK-94
KEepaM3UTOBBIN TpaBUil PE3KO YMEHBIIAET BIAKHOCTHBIE JedopMalui B TBEpACIOMUM OeToHa. DTO
OPUBOAMUT TAaKKE MEXIYy THUAPOPOOM3MPOBAHHBIMHE TpaHyJaMH 3allOJHUTENS, CHUKEHUIO
BOJIOTIOTJIAIIEHUsI 00pabOTaHHBIX T'PaHyl, HE BBI3BIBACT IMPEKIECBPEMEHHON YCAJlKH PAacTBOPHOMN
4yacTH, YyJIydllas TE€M caMbIM 30HY KOHTaKTa pacTBOpHAs 4YacTb- TI'MIPO(OOU3MPOBAHHBIN
3anonautenb. [lo aTtomy croiikocTs OeroHa Ha ruApodoOU3MPOBAHHOM KEPaM3UTOBOM T'paBUU B
YCIJIOBUSIX MHOTOKPAaTHOT'O YBJIQ)KHEHUS U BBICYIIMBAHMS B JIBa pa3a BBILIE CTOMKOCTU OOBIYHOIO
Kepam3uToOeToHa 1 B 1,7 pa3a Bblle cToiikocTu 6eToHa ¢ pobaBkoii I'KXK-94, BBeaeHHO#M ¢ Bo10#
3aTBOPEHMUS.

HccnenoBanus MOKa3bIBAlOT, YTO (PU3UKO-XMMHUYECKHE IMPOLECCHI, MPOTEKAIOIINE B MEPUOJ
(GopMHpPOBaHUSI CTPYKTYpPbl KEpaM3MTOOETOHA, BBI3BIBAIOT B HEM HeoOpaTUMble H3MEHEHUS,
CHIJKACIOIIMe €ro CTOMKOCTh IPU MHOTOKPAaTHOM YBJIQXKHEHUH M BBICYIIMBAaHUU. [ napodobusanus
MIOPUCTOTO 3aIOJTHUTENS OCIa0IsAeT €ro OTPULAaTEIbHOE JEHCTBIE Ha CTPYKTYpY O€TOHA Kak IpHU ee
CTaHOBJICHUH, TaK U IIPH HKCILUTYaTaTIIH B IEPEMEHHBIX BIIAXKHOCTHBIX YCIOBHUSX.

OaHuM U3 BaXHEWIIUX IIOKa3aTesiel, ONpPENESIONIMX BO3MOXHOCTh HCHOJIb30BaHUS
KpPYIHOIIOPUCTOrOo OeTOHa B CpeAax C pa3IMYHOM CTENEHbI0 arpecCUBHOCTH, SBISETCS €ro
KOPPO3MOHHOIO cTOMKOCTh. K Hacrosiiemy BpeMEHH J0ITOCPOYHBIX HCIBITAHUN IO3BOJISFOIIMX
OLICHUTb KOPPO3UMOHHYIO CTOMKOCTh JAHHOTO Marepuana. BMecTo ¢ TeM COBEpLIEHHO SICHO, 4TO
BAXHBIM YCJIOBHEM IPUMEHEHMSI KPYIMHOIOPUCTOro OETOHA, HANpuMep, B MEIHOPATUBHBIX
COOpPYKEHHSIX SABISETCS HEOOXOIUMOCTh pa3pabOTKM MEPONPUATUH MO €ro 3alluTe OT KOPPO3UU.
OTUM BOIpocaM TOCBSILEHO MCCIEA0BaHWE KPYNMHONOPUCTOro OeToHa Ha 0a3e KepaMm3uTa.
Pe3ynbTarhl KOTOPOro NPOBEJEHBI B HACTOSALIEH CTabe.

Bo3MOXHO pa3iuuHble IMyTH TIOBBIIIEHHS CHOMKOCTH KPYIMHONOPBICTOTO O€ToHa K
BO3/ICWCTBUIO arpecCUBHBIX cpeA. OIMH M3 HUX CBSI3aH C MOJOOPOM ILIEMEHTOB, JUIS IUIOTHBIX
0ETOHOB, PAOTAIOIUX B arpeCCUBHBIX YCIOBHUAX, a TAKXKE C MEPONPUITHUSIMHU, HAIIPABIEHHBIMU Ha
MOBBIIIEHUE TUIOTHOCTH IIEMEHTHOIO KaMHs 3a c4yeT (U3NYECKOro JHOO0 XMMHUYECKOTrO
B3aMMOJICHCTBUS KIMHKEPOOOPa3yIOIUX MHUHEPAIOB C BBOAMMBIMU B COCTaB OeTOHa J00aBKaMu
WIM ¢ XUMUYeckuMu npomnutkamu. C pa3sBUTHEM IPOU3BOJACTBA KPEMHUHOPIaHUYECKUX
ruapodobusupyromux xuakocren ( 'KXK-10,I'KXK-11,I'K)K-94 u np.) pacmmpsitorcs nepcrneKTUBBI
UX MpUMEHEHHs Juid 00BbeMHOM ruapodoOu3anun KpymHOMOPUCTHIX (PUIBTPALIMOHHBIX OSTOHOB.
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ITpu 3ToM rHIPOdOOHYIO 100aBKY MOKHO BBOAMTH B COCTAaB OETOHHOW cMecH JHOO0 MOrpyxarb B
pactBop ruapododuzaTopa roToBeie M3ACHHsI. IHPEKTUBHBIM CPEACTBOM 3alIUTHI IIEMEHTHOTO
KaMHS1 OT KOPPO3HHU U YIYUIIECHHS €r0 CTPYKTYPBI MOXKETbh CIYXKUTh 00pab0TKa OETOHHBIX U3IEINI
pacTBOpaMH CcOJIeH aJIOMUHMS, HAaTpHs,, MarHus M LUHKa KPEeMHEHe(TOPUCTOTOBOAOPOAHOM
KHCJIOTHI, TaK Ha3bIBaeMoe (hIr0aTupOBaHUeE.

VKa3zaHHBIE COJM TOJYYalOTCS B KayecTBe IOOOYHBIX MPOAYKTOB, HAIpuUMep IpH
npou3BocTBe cyneppocdara. OHu HeaeUIUTHBI U OYEHBb JEHIeBBl. BTOpOW MyTh MOBBIMICHUS
J0JbIOBEYHOCTH U3AEIUN M KOHCTPYKLUMHM M3 KPYHMHOIOPUCTOrO (PUIBTPALMOHHOIO OeToHa
npeny, He oOecreuuBaeT HaleKHOM THUAPOHM30JSAICMATPUBACT YCTPAHEHHE HETOCPECICTBEHHOTO
KOHTaKkTa OeToHa ¢ BOMOM. [IpakTHuecku 3TO 03HAYaeT CO3JaHHE C MOMOLIbI KPYIMHOIIOPUCTOIO
0eToHa HOBBIX MaTEpHUaiIoOB, 00JAIAIOUINX MAKPOIIOPUCTONW CTPYKTYpPOH M BBICOKOW CTOMKOCTBIO B
arpecCUBHBIX cpesiax.

OO6nacTe NPUMEHHUST TPOMUTOYHBIX M30JSIIUNA IO CUX MOP OTPHUYHMBAJIACH MPEHUMYIIECTBEHHO
3alIUTOM OT arpecCUBHBIX  BOJ HApY)XHBIX IOBEPXHOCTEH WM BHEIIHBIX CJIOEB OETOHHBIX
KOHCPYKIMA. [IJIi MPONMUTKH KPYHMHOMOPHUCTHIX OSTOHOB HEKOTOPBIE HCCIIEAOBATENM IBITAIHChH
IPUMEHATh OUTYMBI U ac(ambTOOMTyMHbIE Jaku. Pe3ynbTaThl MMOKa3blBalOT, YTO OUTYMBI T'OAHU
JIUIIb JUISl IPOIUTKY KPYIHOIIOPUCTHIX OETOHOB HA 3amOJIHUTENAX Ppakuuu 5-20 MM, Tak Kak UX
BA3KOCTh BBICOKA. UTO MPUBOIUT K PE3KOMY CHUKEHUIO BOJIONPOITYCKHON CIIOCOOHOCTH (DMIIBTPA.
AcdanproOuTymMHbIii nak, kak ycraHoBua H.C. IlokpoBckuii HE oOecrednBaeT HaIeKHOU
THJIPOU30JISIMKY OeTOHAa MpHU OJHOPa30BOM 00paboTKe M3Jenuil. MHOrOKpaTHOE e MOTpyKeHue
W3JENMH B BAaHHBI HEBHITOJHO. D(PQPEKTHBHBIM MaTEPHAJIOM Ui TMPOIUTKU KPYIHOIOPHUCTOTO
GeToHa sABNAETCA TEXHMYECKOH NapadHH, MMIONIMH HEBHICOKYIO Bs3kocTh mpu 80-150°C u
OOJIBIITYI0 TPOHUKAOUIYIO0 CIOcoOHOCTE.Occoboe MecTo cpenasl (PUIBTPYIOIUX KOHCPYKIUH
MaKpOHOPHUCTOM CTPYKTYpbl 3aHUMAIOT JpEHaXHble  TpyOO(DUIBTPHI U3 KPYHMHOIOPUCTOIO
Kepam3uToOeToHa. [ OoleHKH CpaBHHUTEIBHOH 3((EKTUBHOCTH PAa3IUYHBIX CIOCOOOB 3aIUTHI
O0eroHa BO BpeMs OT BO3JEHCTBHA  arpecCMBHOrO pacTBOpa ObUT HPUHAT IOKa3aTelb
BOJIOHACHIIIEHUsA. YUeM BBIIIIE 3TOT MOKa3aTelNb 1Jisl O€TOHA MOJIBEPrHYTOro 00paboTKe KaKuM- 00
crnocoboM, TeM Oojbllleé  BEPOSTHOCTb  YCKOpHEMs IPOTEKaHHss B HEM  IPOLIECCOB
KOPPO3HU.UCKITIOUEHHIE COCTABIISIOT (DITFO0ATHPOBAHHBIE OETOHBI.

Tak kak 1enpl0 (QUIIOATUPOBATPOBAHUS SBJISETCS HE 3allldTa LEMEHTHOrO KaMHsA OT
MIPOHUKAHHS B HETO BOJBI, 2 00pa30BaHWE XUMHUYECKH HEPACTBOPHMBIX COCIMHEHHN C THAPATOM
\ OKHCH KaJbLUs
Ws, % . TUIPOTHPOBAHHOIO [EMEHTA,
YTO  yCTpaHAeT MPUUYHHY
OJHOIO W3  BAXKHEWIINX

BHJIOB KOPpO3UU-
BBIIIEIAYNBAHIE
Ca (OH)2. OxoHYaTenbHYIO
- OLIEHKY BIIMSIHUSA
0 30 t, Mmun.  ArPECCHBHOM  cpeibl  Ha
Puc.l. Kudermka Cymku oOpasloB KpYITHONOPHCTOrO (MIbTPAmMOHHOro CTOMKOCTH
KepaMSI/ITO66TOHa. prnHOHOpHCTOFO

KepaM3UTOOETOHa MpH pa3IMuHBIX croco0ax 00pabOTKM JaBajid MO pe3yjbTaTaM HUCHBITAaHUS
00pa3loB Ha C)KATUE JI0 Pa3pyLLICHHUS.

CkopocTh mporecca BOJAOHAChlaMEHb MPOMNHUTAETCS IIEHUS IIEMEHTHOIO KaMHS 3aBUCUT B
OCHOBHOM OT ero JuddQepeHInaIbHOl CTpYKTypHOH mopuctoctd. Ilpum BojoLEeMEHTHOM
OTHOIIIEHWH, PAaBHOM JJIA BCeX cepuid 00pasioB 0,61, BpemMsi BOAOHACHIIIICHUSI IEMEHTHOTO KaMHS
cocraBiseT 3-6 4. ITocne Toro kak EMEHTHBIM KaMEHb IPONUTAETCS BOAOM, HAUMHAETCS MPOLIECC
HachIleHUs kepam3uTa. [Ipu 3ToM Boa MOXKET MOCTYyNaTh B KEPaM3UT TOJIBKO U3 IIEMEHTIO KaMHS
IIporiecc HachlleHUsT KepaM3uTa B KPYINHONOPHCTOM OETOHE JHMHUTUPYETCS CKPOCTBIO
¢bunabTpauu BOABI Yepe3 IUIEHKY LIEMEHTHOr0 KaMHS M I03TOMY, B OTJIMYHE OT OOBIYHOTO
BOJIOTIOTJIONIIEHUS ~ KepaM3HTakepamM3UTa B BoJe, Oojiee  pacTIHyT BO  BpPEMEHH.
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st 06pa3ioB, 00pabOTaHHBIX Pa3IMYHBIMU CHOCOOAMM,ITPOIECC BOJOHACHIIICHUS MOXET
UATH W HECKOJbKO IO MHOMYy. Tak, mocie mnapauHUpOBaHHMS B 3aBHCUMOCTH OT KadecTBa
HAaHECEHUS NPONMUTOYHOM M3OJSAIMH LIEMEHTHBIH KaMeHb W KEpPaM3UT MOTYT BOOOIIE HE
HachllaTbCs BOJOM MJIM HACHILAThCS B OrPAaHMYEHHOM OOBbeMe. AHOJOTMYHOM OOpa3oM MOTYT
neiicTBoBaTh Ha 6eToH ruapododusyronme xuakoctu ['KXK-94.

@mroaTpoBaHue 00pa3lOB MPUBOJUT K H3MEHEHHMIO XapaKTEPUCTUK CTPYKTYpPHOMH
MOPUCTOCTH IIEMEHTHOTO KaMHs, YTO TaKXKe JOJDKHO OTPA3UTHCS Ha IMPOIECCE BOJIOHACBHIIICHHUS.
Bononacelienue onpenensia myTeM NepuoJUYecKOro B3BEIIMBAaHMUS 00pa3lOB, XPaHUBIIUXCS B
arpecCUBHOM pacTBope B TedeHue 7 MmecsueB. OOpasipl B3BemmBaiu udepe3 30 MUH mocie
U3BJICUYEHUS UX U3 pacTBOpA.

Ha ocHOBaHWYM KPUBBIX CYIIKH 00pa3IoB, OOMIUI BUI KOTOPHIX MMOKa3aH Ha rpaduke (puc.l).
VYCTaHOBIIEHO, YTO HHTEHCHUBHOE BBITEKaHHWE BOJbl M3 O0pa3LlOB KpPYMHOMNOPHICTOrO OeToHa
IIPOUCXOUT B TeueHHE nepBbixX 30 MUH.

ITocne ux u3BIEeYEHUS U3 BOJIbI, UTO COOTBETCBYET YAAJICHUIO )KUIKOCTU U3 HEKAWUIIPHBIX
KPYITHBIX TI0D.

BbIBogbl: DKCHEpUMEHTANbHO IOKa3aHa IPUHLUUIHAIbHAS BO3MOXKHOCTb IIOBBIILICHHS
KOPP3UOHHOM CTOMKOCTH ¥ JPYTUX OKCIUTyaTallMOHHBIX Ka4eCTB  KPYMHOIOPHCTOTO
(GUIBTPALIMOHHOTO KepaM3UTOOETOHA B YCJIOBUSAX BO3AECHUCTBHUS Ha HEr0 arpecCUBHBIX BOJ ITyTEM
COOTBETCTBYIOIIEH 00paboTku m3aenuii. Hanbomnee a3peKTHBHBIM CIIOCOOOM 3alIUTHI OT KOPPO3UU
U3 YMCia PACCMOTPEHHBIX B paboTe cieyeT CUMTaTh Napa@uHUPOBAaHUE.

Crnmcok uTepaTypsbl
[1]. barpakos.B.I'. IloBbinieHHe JOJTOBEYHOCTH OETOHA 100AKAMH KPEMHHHAOPraHMYECKUX [TOJTUMEPOB.
[2]. Dpaiipep A.I'.OccoOCHHOCTH TEXHOJIOTHH IUIOTHBIX OETOHOB IPUMEHHTEIBHO COOPYKCHHUSM JUIS TPaHCIIOPTa U
XpaHeHHs Ta3000pa3HBIX MPOTYKTOB.

PA3PABOTKA HOBBIX BUTIOB 3P PEKTHBHbIX KEJIE3OBETOHHBIX
TPEXCJIOUHBIX COHABUY-ITAHEJIEN C TEIVIOU30JALNOHHBIM CJIOEM HA
BA3E OTXOA0B CEJIBXO3IIPOU3BOJICTBA

X.A. Axpamos, C.C. XacaHoB

TawkenmceKuil apxumexkmypHo-CImpoOUmMenbHblil UHCIMUMYM
(llonyuena 5.09.2018 e)

Maxonada memupbemon  COHOBUU-NAHENIAPUHU  XUMOSL  KAMIAMAGPUHU — KUWIOK — XYXcaiucu
YUKUHOULAPUOAH CAMAPAn ONUlL, KyN KAMIAMAU MeMUupOemonr KOHCMPYKYUSIAp Xap Xui MyCmaxKamiueu
6a Oupeanukoa uwIQUWIUHU ~ Xucobea oneaH  X040d, MYPAU XUL  KAMAAMOA2U — KYUNAHSAHIUK-
OeopmMayusIaneaHIuK XoNamu.

Taanu cyznap: xyn xamiamiu memupOemon KOHCMPYKYUAIAp, OEmoHHU mMYpau MYyCMaxKamiueu,
KytiMa — Kamaamaap — OOnaHuwu,  YUKAMAAMAU — DSULY8UU  mMeMupOemon  IAeMeHMIAPHU — ACOCUll
depopmayusiaHuuHL XUCOOIQw YCYIIapu.

B cmampwe npueeéeﬁbz OaHHbIE O BO3MONCHOCMU noJiy4enus Sde)ekmu@Hblx Jicene300emonHbix
COHOBUY-NAHeNell C ymeniumeiem us 0mx0008 C€]leO3ﬂp0Lt360()Cﬂ16a, 0600H06‘bl6’aeMblx,
paspabameléaemol asmopamu, MemoouKol paciema MHO2OCIOUHBIX HCeNe300eMOHHbIX KOHCMPYKYUL U3
bemonos pasvmw-toﬁ npouyrHocmu C yuyemom COBMeCmHOU pa60mbz Ccloee Ha pas3iudHblx cmaousix
HANPAANCEHHO-0ehOPMUPOBAHHO20 COCMOAHUAL.

Knrueesnie cnosa: mnococnoiinvie DfC€ﬂ€306em0HHble KOHCMPYKYUu, bemonuvl pamutmoﬁ npoiynocmu,
MOHOJUNIHAA C653b CHlOE€S, MemoouKa pacuema mpexczzozZHblx Uz2UOAEMBIX JHCENE300EMOHHBIX INeMEHMO8 Hd
0CHOBe 0ehopMayoHHOU MOOEU.

The article presents the data on the possibility of obtaining efficient concrete sandwich panels with
insulation made of wastes of agricultural production, validate it, the developed by authors method of
calculation of multilayered reinforced concrete structures concretes of different strength with the joint work
of the layers at various stages of the stress-strain state.
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Keywords: multilayer concrete structures, concrete of different strength, a monolithic communication
layers, the method of calculation of three-layer flexible reinforced concrete elements based on deformation
models.

B nemsax 5KOHOMHUHM TOIUIMBHO-3HEPIETHYECKUX PECYPCOB M CHUKEHUS JKCILTyaTallMOHHBIX
pacxoJ10B Ha OTOIJIEHHUE IIPU MPOU3BOJCTBE CTPOUTENbHBIX KOHCTPYKLUI, aKTyallbHOW MpoOsieMoit
COBPEMEHHOTO CTPOUTEIIBLCTBA SIBJISIETCS MOBBILIEHHUE TEIJI03AIUTHI IPAXAAHCKUX u
IPOMBIIUICHHBIX 30aHMid. Ee pemeHue MoxeT ObITh JOCTUTHYTO 3a CYET HPUMEHEHUs
OTpakJIAOIIMX KOHCTPYKUMH C BBICOKMM COIPOTUBIIEHHUEM TEIUIONEpeaayde, B IEPBYIO O4epelb
CTCH, a TAKXKE YEPJA4YHbIX IIEPEKPBITUI U IIOKPBITUI.

Hapsiny ¢ o4eBUAHBIMU IpEeUMyLIECTBAMM IIPOM3BOJMMBIX B  HACTOALIEE BpeMs
MHOTOCJIOMHBIX CTCHOBBIX MaHENeld C HapyXHbIMM CIIOSIMH U3 JKese300eToHa U 3(peKTUBHBIMU
YTEIJIUTENSAMU U3 KOMIIO3UIIMOHHBIX MAaTEpUANOB, OIBIT UX IPOU3BOJCTBA U MPUMEHEHUS BBISIBUII
psAn TPYAHO YCTPAaHHUMBIX HENOCTAaTKOB. B psne ciydaeB K HHUM OTHOCATCS JOIOJHUTEIIBHBIC
3aTparthl Ha 3alIUTy, Hanpumep, 3((EKTUBHOTO YTEIUTUTENS OT BO3TOpPAHUS, SBIISIOLIHECS
TEIUIONPOBOJHBIMU BKIIIOUEHUSAMHU M CHUXKAIOIIMMHU COIIPOTHUBIICHUE TEIIONEPENade KOHCTPYKIIMH
B LIEJIOM.

[lepcrieKTMBHBIM HAIIpaBICHUEM B COBEPUICHCTBOBAHWM WHIYCTPHAJIBHBIX OrPa)XAAOIINUX
KOHCTPYKLUH SBIAETCA INPUMEHEHUE TPEXCIOMHBIX MaHENe ¢ HAPY)KHBIMH CIOSMHM U3
KOHCTPYKLIMOHHBIX OETOHOB M TEIUIOM3OJSALMOHHBIM CIOEM U3 OETOHOB HHU3KOM IMPOYHOCTH U
TEIIoNpoBOAHOCTH. OHM 0O0ECHEeUnBalOT BBICOKOE COINPOTUBIICHHE TEIIONEpPEaaye M MOTYT
UCIOJIb30BATHCS MPH CTPOUTENBCTBE OOBEKTOB I'PAXKIAHCKOTO M MPOMBILIUIEHHOTO Ha3HAueHHs B
Pa3JIMYHBIX KIIMMATHYECKUX YCIOBUSIX.

OCOOEHHOCTBIO M3TOTOBJICHHUS TAKUX KOHCTPYKLMH SBIS€TCS IOCIEeN0BaTeIbHAs YKIaJKa
CIIOEB B €IMHOM TEXHOJOTMYECKOM IIMKJIE C 00pa30BaHHMEM MOHOJUTHON CBS3M MEXIy HUMHU 32
CUeT HAJEKHOIO CLEIUICHUS, YTO YCTpaHSeT HEOOXOAMMOCTh YCTAHOBKU CTaJbHBIX WU
JMCKPETHBIX KeJIe300€TOHHBIX CBA3EH MEXy CIOSMH.

beToHHBIE NIIUTHI TPEXCIOMHON KOHCTPYKLMM UMEIOT HApYyKHBI M BHYTPEHHHM CIIOU W3
TSKENOro (WU KOHCMPYKMUBHO20 Jle2Koe0 bemoHa) U 3aKII0UEHHBI MEeXIy HUMH YTEIUIAIOLIHI
cioi. MUHUMAaBHBINA KJIACC M0 MPOYHOCTH HA Cxkatue Tsxkesnoro 6erona B15, nmerkoro — B10. Jlns
YTEIUIIONIET0 €0 MPUMEHSIOT MaTepuanbl ¢ KOA(PQHUIMEHTOM TEIJIONPOBOJIHOCTH B Mpeaenax
0,04-0,10 Bt/M°C - B Buue OJOKOB W IUIUT W3 TEILIOM3OJSIIMOHHBIX MaTepUAIOB (miumvl
NEeHONOAUCUPONA, NEHOCMEKIO, Pudbporuma), a TAkKe MOPU30BaHHbBIE JIETKHE OETOHBI.

KoHcTpykuun eubkux ceésszeii cOCTOAT U3 OTIENbHBIX METAUIMYECKUX CTEpHKHEH, KOTOpble
o0ecreynBal0OT MOHTA)KHOE €JMHCTBO MaHEIM MPU HE3aBUCUMOCTH CTAaTHUECKOW paboThl ee -
OCTOHHBIX CJI0€B. [ MOKHME CBSI3M HE MPEMATCTBYIOT TEMIEPATYPHBIM AedopMaIiisM HapyKHOTo Oe-
TOHHOTO CJIOS, UCKJIOYasl BO3HUKHOBEHHUE TEMIIEPATYPHBIX YCHJIMH B HECYIIEM CIIOE. DJIEMEHTHI
FMOKUX CBSI3€H BBINOJHSIOT M3 CTOMKHUX K aTMOC(hEpHON KOPPO3MH HU3KOJETMPOBAaHHBIX COPTOB
cTajei UM U3 0ObIYHON CTPOMTEIBHOM CTAJIH C J0JIFOBEYHBIM aHTUKOPPO3MOHHBIM MOKpPbITHEM. B
TPEXCIOWHBIX MAHENSAX Harpy3ka OT Macchl HAPY>KHOTO OETOHHOTO CJI0 M YTEIUIUTENs MepeaaeTcs
yepe3 ruOKHe CBsI3U Ha BHYTpeHHUN OeTOHHBIN cioil. HapykHblit Hecyuii cioif mo TpeGoBaHUsAM
JIOJITOBEYHOCTH MPOEKTUPYIOT TOJIIMHON HE MeHee 65 MM U apMUpPYIOT CTalbHOU ceTkoil. Bronb
CTBIKOBBIX TI'paHEl NaHeIM W TNPOEMOB B HEH HapyXHbIH OETOHHBIM CJIOH yTONIIAIOT st
yCcTpoiicTBa MPOUIUPOBKH CTHIKOB U TpaHel mpoeMoB. ToNIMIMHY BHYTPEHHETO €10 NPUHUMAIOT
10 pacuety, Ho He MeHee 100 MM MO yCIOBHSM aHKEPOBKU B HEM CTAJIbHBIX CBA3EBBIX 2JIEMEHTOB
(3axnaonvix demaneii, apmamypHwix 6bINYCKO8 U NP.).

Hapsiny ¢ ruOkuMH B TPEXCIOHHBIX MAHENSX MPUMEHSIOT U HceCmKUue céA3U MEXy OeTOH-
HBIMH CJIOSIMU B BHJIE€ apMUPOBAHHBIX pedep U3 TAKEIOro UM KOHCTPYKTUBHOIO JIETKOTO O€TOHA.
XKectkue cBsizu 0OECIEUMBAIOT COBMECTHYIO CTAaTHYECKYI0 paboTy OETOHHBIX CJIOEB, 3allUTy
COCIMHMUTENIbHOM apMaTypbl OT KOPPO3MM M NPOCTOTY H3roTtoBieHus. Ho wux mnpumeHeHwue
COIPOBOXKAACTCS  IOSBICHUEM TEIUIOTEXHUYECKUX HEJOCTATKOB: ONACHOCTBIO  BBINAJCHUS
KOHJICHCaTa Ha BHYTPEHHEH TOBEPXHOCTH CTEH B MECTaxX TEIUIONPOBOAHBIX BKIFOYECHUI
(coeounumenvuvix pebep) TPU PE3KOM MOXOJOJAHHH M JIOTIONHHUTEIHLHBIMH TEIUIOMOTEPSIMU.
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BosbmMHCTBO XKene300€TOHHBIX KOHCTPYKIUH, BKIIOYAIONIUX KJIACC TPEXCIIOMHbBIE COHBUY-
MIaHEJIH, BBITMOJIHAET Cpa3y HECKOIbKO (DYHKIIMA:

® HapYXXHbIE CTEHBI - HECYIIIME U TEIIO3AIIUTHBIE,

® BHYTPEHHHUE - HECYIIIUE U 3BYKOU3O0JIALIMOHHBIE QYHKIIHUHU U T. [I.

JlaHHYI0O TEXHOJOIMIO OTJIMYaeT BBICOKAs IPOCTPAHCTBEHHAs IKECTKOCTb, KOTOpas
o0ecreynBaeT CEeMCMOCTOMKOCTh COOPYKEHUH TpU 3EMIICTPSACCHHSX, IO3TOMY OHH HMEIOT
HIMPOKOE TNPUMEHEHHE B TIPAXAAHCKOM U IPOMBIIUICHHOM CTPOMUTEIBCTBE B KadecTBE
OTPaXKJAIIUX KOHCTPYKIIUH.

Ha nanHblii MOMEHT y4deHbIMH Kadenpsl (¢ ydacTueM aBTOpoB craThi) «IIpon3BoiacTBO
CTPOMTENBHBIX MaTepualloB, u3Aenuil u KoHcTpykuuit» TACH mnpoBoasaTCs HCCIENOBAaHUS I10
pa3paboTKe TpPEXCIOWHBIX NaHeJNed ¢ yTeIUIMTENeM U3 OTXOAOB  CEJIbXO3MPOU3BOJCTBA.
[IpenBapuTENbHBIMU HMCCIEAOBAHUSAMU YCTAHOBJIEHA BO3MOXKHOCTb  HCIIOJIB30BAHMSI OTXOJOB
CeNIbXO03IIPOU3BOICTBA (pucosas wenyxa) Npu MPOU3BOACTBE 3((PEKTUBHBIX TEIIOU30JISALUOHHBIX
MaTEepUaJIoB.

IIpodyHOCTHBIE ITOKAa3aTeNM HOBOTO MaTepuana HaXOAATCS B COOTBETCTBUM C TPeOOBAHUSAMY,
IIPEIBABISEMBbIMU K TEIUIOM30JISIIMOHHBIM MaTEpUasaMm.

Bmecre ¢ Tem  Tpebyercs  pa3paboTka  yTouHsOIUX KO3 (UIUEHTOB
(mennonposoonocms, sa3xKocmb 1 Op.) TONYYSHHOTO Marepualia ¢ IIeJbI0 MCIOJIBb30BaHUS €ro B
KayecTBe cJ10sl 3((HPEeKTUBHOTO YTEIUIUTEINS B SHEPrOCOEPEraonuX OrpaX/aaouiX KOHCTPYKIHUIX.

Kpome Toro, Oymer pa3paboTaHa MeETOAHMKA pacyeTa TPEXCIONHBIX HW3THOAEMBIX
&KeJIe300€TOHHBIX 3JIEMEHTOB Ha OCHOBE J1e(OpMALMOHHON MOJAENIM IO MPOYHOCTH CEYEHHUH,
HOpPMaJbHBIX K TMPOJOJIBHOM OCH, OOpa3OBaHUIO M PACKPBITUIO HOPMAIbHBIX TPEIIMH, U
nepopmanusam. IlapannensHo ¢ 3TUM OyayT H3ydeHBl HMEIOIIMECS MOAXOJbl K pa3paboTke
pEeKOMEHalUi O pacdyeTy MHOTOCIOMHBIX JKEI€300€TOHHBIX 3JEMEHTOB W KOHCTPYKLUH U3
O0ETOHOB pa3IMYHON NMPOYHOCTH C YYETOM COBMECTHOM paboThl CIOEB Ha PA3IUYHBIX CTAAMUIX
HapsHKEHHO-/1€()OPMHUPOBAHHOTO COCTOSTHUS.

IIpakTHyeckass 3HauYUMOCTh pPAaOOTHI OYEBH[HA, Tak Kak Oynayr pa3paboTaHbl
KOHCTPYKTUBHO-TEXHOJIOTUYECKUE PEIICHUS TPEXCIOHHBIX JK€I€300€TOHHBIX OrpakJaroIINX
KOHCTPYKLHUH C TEIUIOM3O0JIALUOHHBIM CIO€M M3 OeTOHAa HU3KOM NMPOYHOCTH, KOTOPbIE MO3BOJISAT
o0ecneuynTh BO3pOCIIME TPeOOBAHMS IO TEIUIO3AIIMTE 3/aHUN B PA3NIUYHBIX KIMMaTHYECKUX
YCIOBHUAX Ha CTaJUU SKCIUTyaTalud Oe3 CYIIECTBEHHOIO YBEJIWYEHHUS TOJIIIUHBI, Macchl U
MaTEpUaJIOEMKOCTH KOHCTPYKIMI M pa3paOoTaHbl pPEKOMEHJAIMM [0 pacdeTy TPEeXCIOWHBIX
OTpaXJAIOIIMX KOHCTPYKIMHA C TEIIOM3OJSAIMOHHBIM CJIOeM U3 OeTOHa HM3KOW MPOYHOCTH IO
Mpe/ieIbHBIM COCTOSHUSIM IIEPBOM M BTOPOM I'PYII Ha OCHOBE SKCIIEPUMEHTAIBHO-TEOPETUYECKUX
HCCIIEIOBAaHUM TPEXCIOWHBIX Kee300€TOHHBIX JIEMEHTOB CO CPEJHUM CIIOEM M3 JIETKUX OETOHOB
Ha 0a3e 0TXO0B CeIbX03IPOU3BOJICTRA.

[IpencraBnsiercs, 4TO BIIIEONMCAHHBIE U3bICKATEIbCKHE PAOOTHI IO N3YUYEHUIO HOBBIX BUJIOB
TPEXCIIOMHBIX KeIe300€TOHHBIX MaHeNlel, ¢ KOHCTPYKLMOHHO-TEIUIOM3O0SIMOHHBIM CIIOEM U3
0eToHa HHM3KOM MPOYHOCTH Ha 0a3ze OTXOJOB CEJIbXO3IPOU3BOJCTBA, MO3BOJISIT PEKOMEH/I0BATh
HOBBIE BUJBI KENe300€TOHHBIX W3JENUN C MOBBIIEHHOW 3HEPro-3p(EeKTUBHOCTHIO U
SHEProcOepeKEHNUEM B MPOMBILIUIEHHOM U KUJIMIHO-TPAXKAAHCKOM CTPOUTENbCTBE.

CnMcoK JTuTepaTypsl
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VJIK 629. 113. 67 -
ABTOMOBHJI VJITAPUHA TABMHPJIALLIA ®PE3A MAIIMHAJIAPH
MLIYH KUXO3MHUHT MIIALL MY JJATH CAMAPAIOPJTUTMHY OWIMPHLI

P.V. lllykypos!, M.P. Tamxuxomkaesa?, H.F. O6umos?, A.C. XycaHKOHOB?

YTowrenm asmomobun tiynnapunu notiuxanaw, KypuutL 6a SKCLyamayuscy UHCIUMymi,
2 dapzona nonumexuuxa uncmumymu (nuriddinobidovnun@mail.ru)
(Kabyn ununou 8.11.2018 1i.)

Ywby maxonaoda uyn xypunuw mawunarapuoan Oupu Oyiean xo3upoa KeHe mapkaieaw pes
MAWUHATAPUHUHE KecKudaapu (ppe3a) xuzmam my00amutu 6d U camapadopiucsut Ouupus Makcao
Kuiub onunean. Cunos maokuxom HaAmudcacuoa acganbmoemon KONIaMAaiapuHu Kecuud Jicapaénuoasu
(pe3a uwiiu JHCUX031apuHY pecypcuea Kanoai (paxmopiap mavCcupu 103acu0an maxaun KUTUHean.

Taanu cyznap: mawuna, ¢pesa, Keckuy, achaimbemon, xXuzsmam mMyooamu, UWLIAUL
camapadopaucu, UUYU HCUx03.

Cmampsi noceswaemcss NOGLUUEHUIO HAOENCHOCMU CPOKA CAYIHCcObl pabomvl pe3yos WUpoKo
PACnpoOCmpanénuvix  00podxcuvlx  Mmawun. Ha ocnosanuu ucnvimanuii 6 npoyecce ppeseposanus
acanbmobemorHHbIX NOKPLIMULL, UCCACO08AHUE PAKMOPO8 GIUSIOUUX HA pabodue Opeanbl (hpesbl.

Knwouesvie cnosa: mawuna ¢peza, noxkpeimuil, acoanbmobemon, HAOEICHOCMU CPOKA,
aghgpexmusrnocmsb pabome, pabouue opea.

The article is dedicated to improving the reliability of the life of the incisors of widespread road
machines. On the basis of tests in the process of milling asphalt concrete pavements, research factors
affecting the working bodies of the cutter.

Keywords: machine, cutter, haircut, asphalt, improving the reliability, cultivation efficiency, working
bodies.

V36ekucron Pecny6rnukacu IIpesujeHTHHMHT —Kapopiapuaa  yMmyMQoiiianaHuIIary
pecry0imKa Ba Maxa/UIMi axamMHATra sra OyiraH aBTOMOOWII Hyiuiapu, TyHeIap, KYIpuKiap Ba
MYII yTKa3ru4aapHU UILOHWIWJIMTUHY OLIMPUIINA MY KypUIMIINATA 3aMOHABUH TEXHOJIOTHSUIApHU
onu0 KupHIl, HYN KypWIUII TeXHUKAJIApU Ba  TPAHCHOPT THU3UMIAPUHUHT (O JaIaHUII
caMapaJlOpJIMTMHM  SXIIWIAall Ba MaXaliui xomaménapiaH (oianaHUIIHE  KEeHTalTHPUIL
XUcoOura kenrycujaa Yy30€K MWIIMN aBTOMarucTpaJyIapuHU — KEHI KyJamJa pPHUBOXKIAHTHPHII
ycTyBOp Basuda kunub Genrunanras [1].

Tabmupranabd Uyn XyayAuHd (pe3epialiHu Kyiam OwiaH Wyn KoIJIaMaCHMHM SHIMJIAII
TeXHOJIOTHSICH KeHr Tapkairad. CoByK ¢pesepiamjgad QoigamaHull MyMKUH OYyiran
TEXHOJIOTHsUIap/ia €TaKYM MIIYM Opraniapra iy gpesacu keckud Ouian Tabcup Kypcaraam [2].

5 N Xo3upru KyHJa
Kymiab npuk Qupmanap
Ba JaBiariapia TypJd XU
MOJEIIaru KECKHY
(ppezanap) unuiad
yUKapwiMokaa.  byHpai
TEXHOJIOTHSUIApHU  UILIa0
YUKAPYBYM DHI  WHMPHK

‘”‘ﬁ""ﬁ? TSN i KOpXOoHaJ1ap capacura
1-pacm. AB‘:FOMaFI/ICTpaJ'I 066;(TI/IHa ac@anfo6eTOH Iy KoIlaMacHHU (pesepiali Wintqen, Cate_rpl Ilar,
U3Iapyu KYpCAaTUIIraH. Roadtec, Weber, Vihaben,

Bitelli, Amkxamop, Apcenan
Ba 11y kabwnap kupamau. by Oopamaru Taximwmiap HIYHH KYpcaTAWKH, (pesanaml MalluHalapu
KECKUYJIapu KOHUKAPCU3JIUTU, XOPWKUK OyTJIOBUWIApAaH XaMm (QoWJalaHULIIard HapXJIapHUHT
FOKOPWJIHTH CAKJIaHUO KOTASTraHIuIH, 6Up cy3 OMiaH aifTrania, Y30eKMCTOH MUHTAKANIAPH 1A KEHT
dolinamannmaa Oynran CoBYK (pesanamt ydyH MamvHaiapjaH (oimamaHuIaa dKCILTyaTaluoH
[IAPOUTIAPHA MAPKETUHTH TYJIUK YTKA3HIMAraHiuTy, XUXO3JapUHU SIPATHII Ba YIAPHUHT UIILIAII
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XYCYCUSTIApPUHU  AXIIWIA  HYHaIMIIArd HM3JaHUIDIap [0y KyHAArd — J0J3apOJIMTMHU
KYpCaTMOK/Ia.

Wiruym ®KUXO3HUHT TypH Ba YHUHT CU(ATHHM TYFPH TaHJIAHHUIIN Ky XKUXATIaH (peseprait
MallMHAJIApU WIIYM Opra’jlapy Xu3MaT MyJJAaTH MallMHAJAPHUHI MIUIAIl camMapaJOpJIMTUHU
Ooenrmnab Oepagu. 3aMOHABHI HINYM KUXO03 Xamja ¢pesepiiall MallMHAIAPUHUHT KEeCKAWIapu
(ppezanapu) ¥3 MIAKIMHU JOUMHI cakiall ydyyH IOKOpU €MHIIMINIra YHMaMIIMJIMKKA, IIYHUHIJCK,
acGanToOETOHHM KECUII XOCCAIapHHM IOKOPM MYHTa3aMIIMTH YYyH 3ca ¥3 YiIyamiapuHu
y3rapTupmaras XoJj/1a cakjail XyCycusiTiiapura ara Oyiui 3apyp.

Uyn xypunmmuma #Hyn KOIIAMANapMHM KaiiTa THKJIANI TaHHAPXH, YHYMIOPIHKHHMHT
KECKUWIapHU Y30K MyJJaT WIUIAIMra OOFJIMKIMIMHU xucoOra onran xonga Betek ¢upmacu
Wintgen mammHacu yd9yH YHOaH 3UENPOK Xyay/uiap/a KyJulalra MyJDKalUlaHTaH, eHUIINIITa xap
Xui (opMaId Ba UUAAMIIM HYJI KECKUY >KUXO3JapiapyuHM KEHI CEepPUSACHHU HIIa0 YMKApUIIHU
TaKJIU(} STMOK/IA.

AchanpTo0eTOH apajalliMaCHHUHT  KOpHIIIMa
XyCyCUSATH  MaTEpUaJHUHI Makpo Ba  alfHUKca
MUKPOTY3WJIUIIINTA Kypa aHukiIaHagu. dpe3a OusaH
1K Oepuinia KOPHIIIMAaHUHT edunuira
YUJAAMJIWIATH ~ KOPHUIIMAHUHT  MMKPOTY3WJIMLIUIA
aOpa3uBIMK XyCYCHUSTHTA STbHU IIaFajl, KyM Ba MUHEpaI
KYKyHJIapHU (DU3MK-MEXaHUK, KYpUJIMII Ba TEXHHUK ;
XyCyCHSITIIapHUTa OOFIUK,. 2-pacM. Wintgen ¢pesepann MalIMHaCHHHI

VIICAPCO  “ABromaructpan”  oObEKTHIA alinaHacuMoH 6apabaHIIN KECKHIH.
¢dpesepiam MamMHaTApPUHU WOUIATHII JAaBOMUAArH Ky3aTHIUIApra Kypa IIy Hapca MabiIyM
Oynauku, ¢pe3a HIIYM OpraHJapuHUHT O0ab3u OUp KHUCMIIADUHHU, AalHMKCA KECKUYJIapUHHU Te3
enuo ketuim cababii YHU aMaIITHPHUII 3apYPHUITH KUIAUA MyaMMOHHU KEITUPHO YMKapMOK/Ia
(1-pacm). ODpeseprail MalIMHAIAPUHU HWIUIATHII SKapaGHUIArH KECKUWIAPUHHM aJIMaIlTHPHII
BaKTHIA TE3NWK, (pesepnam 4yKypiaurd Ba (QpesepiaHaéTraH Wyn TEKHCIWTHHH Oyimama Ba
KYHJQJIaHT OFUILIY aHUKJIMTMHU Ha30paT KWIKIL 3apyp.

CoByk ¢pesepnamnn 06-xaBo T%-10 rpagyc 6ynranga amanra ommpHIn MyMKHH 3Mmac [3].
@pe3a MalIMHAJTAPUHUHT WIIYU ab30JIADUHU EHWIMIIM yjaap HMIUIOB Oepaérran aménap Ouial
¥3apo TabcupuUra, KeCKU4JapHu (opMacu MaTepuaanura Ba abpa3uBIHINTUTA OOFIIHK.

Acdanto0eToH Koriamacura aijaHaCUMOH OapabaHiIM KECKMY YpHATWIraH X0J4a Keculia
XOCWJI OynraH € KYpUHUIIMZArd KECUIl TPACKTOPUSCUHHWHT Y3YHJIWTH OJJIMH KECHIIIaru
¢pe3anam TpaekTopHsicura Kaparagaa 4 6apodap y3yHpok (2-pacm).

AHukaHumuya (Qpe3aHd THUIIIAIIJArW UWIIKAJIAHUINra KypWIMII —MaTepUualsIapUHUHT
MHUKJIOPH Ba HUKIUM IIAPOUTIAPH KaTTa TabCcUp KypcaTaau. AchanToOETOHHUHT EpUIIMILITa
YUIaMJIWIINTH  3KCIUTyaTalluOH TEMIIEpaTypaHUHI Kall jdapakajga y3rapu0 Typuiuura, OUTYyM,
MUHEpAl  KyKyHJIApHH
KOBYILIKOKJIUTHTa Ba
aOpasuBJIUTUra MabiyM

Jnapaxana OOFIIHK.
bapabGanura 168 nona
KECKUY YpHaTWIraH
Oapaban aitanuIn

tezqury - 10 M/MuH
- : | Ooymran Wintgen -2000
3-pacM. DKCIUTyaTays MapouTHIA TYPIH KOHCTPYKIMSUIIN (pe3epali MaHmHanapI/f dbpesep MamIMHACHHUHT

KECKUYJIAPUHUHT SHHITUIIIN. HILUIATHII TaXJIHJIATA
Kypa KECKHWIApHWHT caphu acocaH My KOIUIAMACHHUHT MYCTaXKaMJIMTUTa Ba TEXHHK
KypcaTKuuiapura 00fauK 0yaub, Oup coaT MILIAI JaBOMHIA KECKMWIApHUHT capdu ypraya 6-11
TOHHAHM TAIIKWJI KHUJIa M.

. #9

®aplI UTXK HTXK DeplIU ( STJ FerPI), 2019, Ne3 (No.3) 157



KPATKHE COOBIIEHUA

Sna mynu aiftumn MyMmkuHkHM, 2018-iimn aBryct oiimma A 373 aBromMoOMn WYIMHH
OxaHrapoH Tpaccacuaa YTKaswiran Taxkpubamapaa (pesa Oapaban guamerpu 0=90 cM, wmram
KUXO3UHHUHT (pe3anam ayKypaura h=5-32 cm Oynranga Ba 11200 kB/MeTp ro3ara sra Oyiran
acdanT KoriaMacuia yMyMud Xxaxkmaa 38 coar unuiarasia kamMu 168 ta ¢pesa uidau Kuxo3uaaH
105 ta dpe3a uIram Kux03u aIMamTUPWIIHA (3-pacm).

bupnamun  yTkaswiraH TaAKUKOTIAp TaXJIMJIM HaTWXKacuaa KyHuJard Xxyocajiapra
KEJHK:

1. ®pesanam UIIYU )KUXO3UHUHT KECKMUMHU YTKUPJIAIIHU Ba YpHATHUIL OypUakIapuHU ONTHMA
KUHAMATJIApUHU aHUKJIAI JIO3UM.

2. Acdantoberon KomiamanapuHu ¢pesepianl kapaéHuaa Tyjla camapaJopiuKHU TabMHHIIAII
yudyH KecyBuHM ((hpe3a) SJIEMEHTIApUHU XapaKaTWUHW Ba TPACKTOPUSCUHHU TYFPU TaHJIAII
Kepax.

3. ®pezanam WIIYM OpPTAaHIAPWHUHT KHUHEMATHK Ba TEOMETPUK TapaMeTpiapvHH JHT
MakOyIMHU (o JaTaHMII JaBpUaa capaiad TaHaal oM 3apyp.

4. AcdanrobeToH KOIUIaMacMHU MaTepuaulapAaH KaiTta olganaHuin OuiaH IOKOpU cUpaTIH
UIUIapHU Oakapuilia COBYK (pesepriaiigaH UMKOH Kajap KEHI Ba camapanu (oiianaHuIn
Makcajra MyBoQuK.

Anaduéraap
[1]. V36exncron Pecniy6mukacu Ipesuaentunusr kapopu (Ne TTK-2500, 26.08.2016).
[2]. Umenko K.C, Kanamuukosa T.H, CenenoB [I.A, “TexHONOrUst yCTPOMCTBA M peMOHTa ac(anibTOOETOHHBIX
nokpeITui” M.., “Aup-Apt” 2001 r.
[3]. Kotnapckuii A.B. “CTpouTenbHO-TEXHUUECKHE CBOMCTBA JOPOXKHOrO acdanproBoro 6erona” Yued mocobue,
Mockasa, 2004.

VJIK 711.4.
X-15 .
IAXAPCO3JIMKIA SHEPTMS TEXKAMKOP VILJIAP KYPHIII

M. Habues, A.M. Xaitnapos, A.b. OtaboeB

Dap2ona noIUMeEXHUKA UHUCTRUNY MU
(Kabyn kununou 15.10.2018 1.)

Ywby maxonaoa mypap oicoti bunonapuda sHepeus, cyeé 6a ep pecypcrapudan @oudanranuuioa,
SKCIYMAYUSA 84 MEXHUK XUSMAM KYPCAMULL XaAPANCAMIAPU MYEPUCUOA MABIYMOMAAD DepuieaH.

Tasanu cyznap: snepeusi; OUHO, UHULOOM, U30JAYUSL.

B smoui cmamwee natioeme qubopMaumo O cmoumocmu Kcniryamayu, mexHu1ecKkoco
06C]ly9fcu6aHuﬂ U mexHu4ecKkoco o6czzy9fcu6auuﬂ SHepeemu4eCcKux, BOOHBIX U 3eMEIbHBIX Pecypcoe 6 JHCublx
30AHUSIX.

Knroueenie cnosa: IHEp2Us, CMPOoOUmMeNbCmeo, CMmpoumenbCneo, U30auposanbl.

In this article you will find information on the cost of operation, maintenance and maintenance of
energy, water and land resources in residential buildings.

Keywords: energy; building; building; isolated.

Kypunum unpyctpusich Ba OyHEAKOPIMK HILIApUra 3HEPTUs TEXAMKOPIUKHU KYJlall,
“SIIMT MKTUCOAMET’Ta YTUIIHMHT acocuil HyHanumuapuaaH OWpH caHanaaud. 3epo, y Xam
9KOJIOTHK, XaM HKTHcoAui Tapadian yta doiganuaup. AHUKPOFU, SHEPTUS TEKAMKOPIMKHUHT
amManuérra KEHT >KOpUH KUJIMHUIIM OpPKaJIM OMHO Ba HMHIIOOTIAPHUHI SHEPrHs caMapagopiiury
opraau. MamiakaTUMHU3a U0 YUKAPUIAETraH 3JIEKTP SHEPTUSCUHUHT Kapuhd sSpMH XyCyCUit
yii-KO#ap, TIXKOpaT GMHONApH Ba MKTHMOMII COXa Myaccacamapura capguaHamy. Y36eKHCTOH
PecniyOnukacu IlpusnenTuHUHr Kapopura acocan ‘2017-2021 #winapina KUIIOK >Koitnapna
SHTUJIAHTQH ~HaMyHaBUM  Jolmxamap Oyilmua ap3oH  yi-Koiulap Kypum — jgactypuzaa’
KYpcaTUiaraHuJeK, KUIUIOK >Koiiap/ia axOJMHUHT KeHI KaTiaMJIapyuHU 3aMOHAaBUH Ba IIMHAM Yi-
XKOM OMJIaH TabMHHJIAINI JAapa’kaCMHM TyOJaH OIIMPUII MaKcaIuaa acocuil HyHanuuuiapaaH Oupu
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cudaruza SHEPTrUSHU TEXKaWAMraH Marepuauiap Ba acbo0 ycKyHalap SHIU TypJapHIaH
doliganaHuITHN KeHranTupuin Basudacu Kyiwaran [1]. AlHu maiTaa KMIUIOK >Koiaapaa 0apro
STUNAETTaH Typap-KOWjlap COHM MyTTacui pasuiia optMmokaa. 2009-itmnnan Oyén PecnyOnuka
Oyiinua ymymuii Maiionu 10 MHJITHOH KBaapaT METpAaH OpPTHK, KapuiO 75000 MuHTITA SIKMH yid
Kypwn0 ¥3 osramapura tommmpuiad. Kunmokmapaa Oaprmo »TuinaérraH  yi-koijmap SHEprus
TEKAMKOPJIUTMHA OIIMPHII yUyH KATTa XaKM/a 3aXHpara sraMu3. Y praHUIIapra Kypa ylapHHHT
aKCapUATHHH JIOMMXANAIITHPHIIIA SHEPTUS caMapafopiurd XucoOra oilMHMarad. Ymoy Typap
)KoiapHuHr 68 douszu Oup KaBaTiaum EFod Jnepasara dra Oyica, 95 ¢douszmaH OpTHFUM HCCUK
cakjaiurad TOMJIApuMHU Ky3aa Tyrmarad. HaTmxkana KULILIOK >koiylapuaard yinapia TaOuui
ra3HuHT ypraua capdu xap Oup kBaapaT MeTp yuyH 8,3 KyO METpHM TalIKWI Kuiaaau. by sHeprus
camapajJopJINTUTa SpUIIUITaH yilnapaarura Hucoaran 33 ¢gous xymaup. MICCUKIMK KO30HIAPHHUHT
¢doitnamn nm kodpdunuentu (OUK) sca 50% nan ommMaiian,aBTOMaTHK TEpMOCTaTiap, SbHU
XapopatHu Oup xwiga ymuoiad Typamurad acoo0 sca xyna kam unuiatwiand. CYHITH naiTiapaa
Oapro sTunaérran yil-xoinapaa sHeprus capdu kam Oyicana, yilllapHUHT CTaHIapT pekacuaa
XOHa JIeBOpJIapH, MUT Ba MOJU €TapJIu Japa)xxana U30JAIus KuinHMaran [2].

KozonmapHuHr Tamkapuia xoWnamraHu TyQaiid HCCUK CYBHM HWYKapura OJu0 KHPHIL
OpTUKYA DHEPrus, YWJIaH TalIKapuaard KyBypjap yYyH KYIIMMYa HCHUTHII YOPAIAPUHU KYPHII
tana® kunuHaau. Ko3zoHmap jKyaa macT 3HEpPrus camapajopiiurura 3ra, MYyKOOWI SHEprus
MaHOaapy 3ca aManuéTAa Ky3ra TaliaHMan .

byrynru kyHna yit-xoiinap, TH>KopaT OMHOJApU Ba MXKTUMOMM coXa OObEKTIIapuaa SHEPrus
cap¢u j)KaxOHJaru yprada KypcaTKuwiap/iaH KaMHJla UKKU O0apaBap KYTPOKHHU TAIIKHII KUAJIa IH.

FOxopuaa xailg »TUATaHUIEK, KYypHIIl Ba TAbMUPJIAII UIUIAPUTA SHEPTUS TEKAMKOPIUKHU
KYJUTall OpKaJid OMHOJIAPHUHT SHEPTUsl cCaMapaJIoOpJIMIMHU OMp HeYa MapTa OLUIMPHII MyMKUH [2].

SbHM OMpruHa A€BOp Ba MOJUIAPHH U3OJIALMAIAII Ba COBYK YTMalIUraH KUINO >KUX03Jalll,
paavaTtopiJapHU XapopaTMHU Ha30paT KWIMO TypaauraH TEpMOPEryJIaTop OujlaH TabMHHJIALI
OpKanu Tabuuit ra3Hu oitura ypraua 25 % KUCKApTUPUIL MYMKHH.

bynman tamkapu, KalTa TUKIAHAJWTaH SHEPrus MaHOANapumaaH (OWTATaHWIN SHEPTUs
camapaJopJIMTuHU Kamuaa sHa 25% ¢dou3 omupuiln IMKOHUHU Oepajiu.

DHeprusi caMapaZopiurd Ccoxacujaru kKapopiap Oup Oupu OwiaH y3BHM OOFJIHK
TapMOKJIADHUHT MaxCyJIOT Ba MaTepuaiapu ac600-ycKyHanap, UCCHKIMK H30JIALUACH aniénapu
OMHOJIapHU XaM/la CYBHU UCUTHIL YYYH SHEPTHUs TEKaMKOpP KO30HJap OYIraH TalnaOHUHT OpTULINTaA
onu6 kenaau.OHeprusi camapaaop OViraH Tallky J€BOpP, aCOCUH J€BOP Ba MOIEBOpIap COBYKIAH
SXIIA XUMOSUIAaHTaH Ba a@XpaTwiraH OYnummHu Tanad kunaau. JlepaszamapHu Kymnaipok
KOUNAIITUPUIL PafuaToOpiap YI4yH UCCHUKIMKHU TapTUOTa CONyBUM Ba UCCHKJIHMK JapakaCUHU aKc
STTUPYBUM KUCMJapjaH ¢oigananuin jgo3uM. byHmail Typap >koinap KUIUIOKJIapnaa yH->Kouiap
KYpHIIl JacTypH JoMpacua Kaa pocTiaéTraH oObekTiapaa TaxmuHaH 2,9 ¢ou3 KuMMar Oyncana,
HunMra sHeprust ICTEbMOJIUHY YpTaua 24,5 ¢$ou3 KUCKapTHUPUII UMKOHUSATHUTA dra.

ATMocdepara uC Ta3u KaM UMKApaJWraH yimap OSHeprus camapazop Oynrax
MHIIOOTJIADHUHT 0apya XYCYCHATHHH Yy3uJa MykaccaM STHUIIM OujaH Oupra, Ky€ul SHEprusicu
naHemapu €paamMuaa XoHalapHi UCUTHII UMKOHUATUTA dTa OYiamu. Yiap KMIUIOK Koiiapaa yi-
KOWap KypHIlI JacTypu Joupacujaa Oapno STHIAETraH XOHAJOHJapJaH TaxMuHaH 60,2 ¢ous
KUMMaT. AMMo OyHIall Typap-Koujap »HEprusi UCT€bMOJMHU 25 ¢dou3ra KUCKapTUpHUIITa OJIH0
Kelaau, OHJIEKTp TapMorura OOFIMK OyiamaraH MyKOOWJI 3JEKTP SHEPTrUsSICMHUHI HIIOHWIN
MaHOAWMHH TabMUHIIANIH.

IOxopumarunapnan myHzail Xynoca Kuiauml MyMmMkuH: Kymait 6030p Ba WHBECTHIUS
MYXUTHUHU SIPATUII OpPKAIM Iaxap Ba KHUILIOKJIApAAa SHEPTys TEXAMKOp Yilap caloXUsATUIAH
TYMUK (oigalaHuIl MyMKHWH. DKOWHIIOOTIIApUAA SHEPTHs, CYB Ba €p pecypciapujaaH YHYMIIH
doitnananumm 6apobapuia, YHU JKCIUTyaTalusl Ba TEXHUK XHM3MaT KYpCcaTHII XapakaTiapu Oup
MyHYa Kamasiau, MUpoBapauja OMHOJap Srajapd KOMMYHaJI XM3MaTjiap y4yH sfHaJa KaMpoK Xak
Tynamaim.

byHuHr yuyH, atMocdepara HcC Ta3MHM KaM YHKapaJuraH Typap-KoWjgap Kypull Y4yH
Maxaui  ummad  uuMKapyBuuiap, €TKa3ub OepyBumwiap Xamjaa KyBBaTiap TapMOFUHU
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MycCTaxKamJjaml, SKOJOTHK To3a yWH-)KOMIap ydyH Maxcyc KOHMJAAJIapHH XOpHHA KWiMil, OyHman
XOHAJOHJIAPHUHT a(3a/uTMKIapy XamJa axOJUHUHT XaOapAOpIUTHMHHUHI OLIMPUII MaKcaauaa
KYyIIMMYa 90pa-TaJA0uplapHu KYpPHIIUMU3 JT03UM. J[eBOop, TIOJ Ba TOMIIAPHY W3OJISIIHSIIAIT TaOWHiA
0ok capduHM KecKMH Kamaitupaau. HaTwkaga atMocdepara vc ra3u 4MKapHIIHU KECKUH
KHCKApTUPHIL UMKOHU fo3ara kenaau. Uy 6unan Oupra, SK0IOTHK T03a OMHOJIapAa XapopaTHU OUp
Mapomjaa ynuiad Typuinl MyMKWHH OVymanu Ba wmycaddo XaBogaH Hadac OJHIN I[IAPOUTH
AXIIAIAHAAA. DHEPrusi caMapaJOpJMKHUHT MKTHCOIWN HATWXKACHU TaXJIMJIU IIYHH KYpCaTaJuKH,
SHEPrUSHU KaM HIUIATHII HATHKacua OJUHAAWraH Had nacTiadKu xapaxariap MHUKIOPHAaH
OpTaju Ba “IKOJIOTHK (oiiga” KenTupa Oomaim.

Anaduéraap
[1]. “2017-2021 #wuanapaa KUIUIOK SKOWIapfa SHTUIAHTaH HabMYHAaBUE Joluxaiap OyiiMua ap3oH yii-xoiitap
Kypulr” gacTypu Tyrpucuaa. “Xank cy3u’” razetacu. 25.10.2016 it.
[2]. Vit-xoii Kypumumumaa “ssHrH TAMONIILIAP"HU KeHT Kyiutam. “Xank cy3u” raseracu. 27.01.2017.

VJIK 624.012.35/46
M63
IOKOPU XAPOPATJIAP OCTHUJIA OTUJIYBYU TEMUPEETOH
KOHCTPYKLMSIJIAPJIA EPUKJIAPHUHI XOCHUJ BYJIMIIU BA PUBOXKJIAHMILIY,
NE®OPMALIMSIJIAPY BA BUKPJIUTHU

M. MaxxkamoB, C.M. Mup3abo6oeBa

Dap2oHa NOAUMEXHUKA UHUCTIUY MU
(Kabyn gununou 23.10.2018 i.)

Ywby maxonaoa 6up momonrama Kuzoupuut wapoumuoa o0oull o2up OemoHOAH 6d 2IUHO3eMU
YeMeHm acocudasu UCCUKKA 4uoamau OemoHOan mauépianean memupoemon mycuHiapoa 10KIaneyHua a
KY4 0Cmuoa EpuKiapHune XoCui OYIuiy 8a pUsONCIaHUUY, 0edhopmayusiapu 6a OUKpaUSU XaKuoa oauHeaH
IKCHEPUMEHMATL MABIYMOMIAD KENMUPUTSAH.

Tasnuy cyznap: xapopam, oepopmayus, KyuiaHuul, HAMYHA-MYCUH, 000Ul 02up OEMOoH, 2TUHO3EMIU
yemenm acocudazu UCCUKKA Yuoamiu Oemon, 0ap36apooutiux, OUKPIUK, CATKUTUK.

B oannoti cmamve npusedenvl pe3yibmamvl IKCHEPUMEHMATLHBIX UCCIe008aHULL 06 00PA308aHUU U
pazeumuy mpewun, 0eopmMayuil U HceCmKOCMU 8 YCL08UsX 0OHOCHOPOHHE20 HAzpesd, NPOGeOeHHbIX Ha
00pa3yax-6anKax, u30MoBNEHHbIX U3 0DLIYHO20 MANCEN020 OEMOHA U HCAPOCMOUK020 OEMOHA HA OCHO8E
2NIUHO3EMHO20 YeMeHmd.

Knroueesvle cnosa: memnepamypa, oeghopmayusi, Hanpsxcenue, 0opazey-oaixa, 0ObIYHbLIL MINCebl
bemon, Hcapocmoukuli OemoH HA OCHO8e 2IUHO3EMHO20 YeMeHmd, MPeuwuHOCTOUKOCMY, JHCEeCKOCMb,
npoauo.

This article presents the results of experimental studies on the formation and development of cracks,
deformations and stiffness under conditions of one-sided heating, conducted on beams made from ordinary
heavy concrete and heat resistant concrete based on alumina cement.

Keywords: temperature, deformation, stress, the sample-beam, ordinary heavy concrete, heat-
resistant concrete based on alumina cement, crack resistance, rigidity, deflection.

Hccuknuk MHIIOOTIapuaa TEMUPOETOH KOHCTPYKLHMSJIAp TEXHOJOIMK YCKyHallap/iaH
aXpamud  YMKYBYM  HCCHUKJIMK  TabCHpUAa OWp  TOMOHJIamMa  KHU3UHIM.  YJIapHUHT
KOHCTPYKITUSJIAPUHU, XUCOOJIaIll Ba JOMHMXAJANTHN TaKOMUJUIAIITHPHUIN 1013ap0d MyamMMo OYiuo,
aMaJMil TaJKMK STUIIHU Tanad 3Taju.

Opnuii OeToHaH Tal€piaHTaH TYCUHIApAa OMp TOMOHJIaMa KM3AMPUIIIA SHT Ky KU3yBUU
KUppacuaa OCTOHHHMHI xapopaT naedopmanmsiapu Temmneparypa 70 man 200°C raua optranaa
60-10™ man 150-10 ravya ommmm Ky3atunras (1-pacm).

['muHO3eMIIM IIEMEHT acocHJard MCCHKKa uyuaamiind OertoHja sca temmneparypa 300 naH
800°C raua oprranma nepopmanusnap 180-10° nan 350-107° raua ommmmm Kaiix sTunras (2-pacm).

Hotekuc ku3ui Ba xapopaT SMIOPACHHUHT 3TPH YM3MKIU TapKaJUIIN HaTHXXKacujaa TYCUH
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Kuppacu catxuga 6eronna 10MIlara Ba yHaaH kaTTa MUKIOpra 3ra Oyirad CUKyBYM Ky4JIaHUILUIAP,
KecuM OallaHJIMITMHUHT YpTa KUCMUA 3Ca 4y3yBUM KyWIAHUILIAP F03ara KeJaau.
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l-pacM. a — xapopaTHUHTr, 0 — JedopMalVsUIADHUHT ONAMH OFHp
TYCUHJIAPHUHT
KECUMUHMHI OanaH/Mru Oyinda XapopaT HOTEKUC TaKCHMIIAHHII

OeronmaH  Taii€pnaHraH  TeMHPOETOH

XOJIATHIATH TAPKATHUII CXEMACH:
Taxpubana;

Ese

Haszapuil xucoobmap Oyitnua

OJICMCHT

Xapopar  dapku  ommuit
OCTOHJIaH Tal€piaHTaH TYCHHJIApaa

80-120°C,  wmccMkka — YMAAMIIH
OeToHnapaan TaiiéprnaHran
Tycunnapaa  aca  150-180°Cunm
TAIIKUI 3Tranja 4y3yBUU
Ky4wIaHUIILIap OCTOHHUHT
gy3uauimra OynraH — KapiIidiurh

KUiMaTura €TUIIA Ba KECHM YypTa
KUCMUJA BEPTUKAI EPUKIAP XOCHUII
Oymumu 103 Oepran (3-pacm).

Taxxkpubanap  HaTHXKacura
Kypa, TYCHHJapHUHT  Oyitmama
WIIYU  apMaTypajapud  KH3JAUPHIIT
VYOFUIaH Y30KpOKJaa
YKOMTAII TUPUIITAHIIUTH cababmu

KyWId KA3UMaraH: oJinid OCTOHIaH
Tall€piaHraH TYCUHJApJa HWIIYU
xapopar  200-210°C  6ynramma
YHMHT MaKCuUMajl TeMIlepaTypacu
55°Cra, HCCHKKA qHIAMITH

GeToHNApAaH TalépnaHraH TycuHIapAa dca uimrdu xapopar 800-850°C ra eTranna apmaTypaHHHT
temnearypacu 92-95°C Hu TalIKuI 9TraH, SbHH MYTATHHHT XOCCATAPU KYWIH Tap3/1a EMOHIAIIMIII
pyii Gepmaran. XoMyTIapHHHT MakcHMal TemiepaTypacu Moc pasumiaa 200 Ba 450°Cru Tamkun

9TraH.

byiinama apmartypaiapaa
KH3AMPUII  JaBOMHUJA  CHUKYBYH
nepopmarusiap  xocun — Oynuo,

YIAPHUHT MHKIOPY KyHHIarujiapHu
TalIKWJ JTIU: OJAMHA OeToHIaH
Taiiépnanran Tycumnapaa 70-200°C
Jla MOC paBHILIA -5-107° Ba -20-10°:
HUCCUKKa uujamin OeToHnapiaH
taiiépnanran tycuniaapaa 300 Ba
800°C ma mMoc pasumina -20-107°

Ba -40-107°.

bup TOMOHJIaMa
KU3AMPUIIIA XOMYyTIap/ia CHUKYBYH
nedopmarusiiap  Xocusn  Oynuo0,

YJIApHUHT MaKCHUMall KUKWMaTiapu
onnui ofup OeTOHAaH Tal€piaHTaH
TYCHHJIapJ1a 70°Cna -4-10°ra,
100°Cpa -6-10°ra, 200°C ma -10.10"
Sra TeHr OY111; TIIMHO3EMIIH IIEMEHT
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2-pacM. a — XapopaTHUHI, 0 — AehOpMALMSIAPHUHT TIMHO3EMIIN
HCCHKKA YMAAMIM OCTOHAAH TalépiaHraH TeMUPOETOH TYCHHIIAPHUHT
KECHUMHUHHUHT
TAKCUMJIAHHII XOJATHIATH TaPKAIUII CXEMaCH:

OJIEM

CHT

Taxkpubana;

OaJlaHUTATH

Oylinya xapopar HOTEKHC

Ha3zapuii Xxucobmiap Oyitnya

aCOCH/IarM MCCHKKA UYMAAMIM OCTOHIAH TaWépmaHraH TycwHiapaa xapopar 300°C, 500°C Ba
800°CHu TamKmiI 3TraH;a MOC paBuIga -6.10°, -12.10°° Ba -20.10°ra Tenr oynau.

Kuzmupum  xapa€Huna HaMyHa TYCUHJIapJa Iedb

TOMOHMIa WYHaJIraH Xxapopar

CAJIKWIIMKIIAPH PUBOXIIAHUO OOpau: oanuii orup OETOHAAH Tai€piiaHraH TYCHUHJIapAa yJapHUHT
kuiimatu 1,4-4,2 MM.Ta, TIMHO3EMITH IIEMEHT aCOCHJIarM UCCHKKA YMIaMIIA OCTOHIaH TalépliaHTaH
Tycunnapaa 3,2-8,5mm.ra erau (4-pacm).
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IOknam Oonutanranjgan cyHr Oyiinama Ba KYHJQJIaHT apMaTypalapHUHT CHUKUJIMII
nedopmanusiIapu CeKMH-acTa KamaiumO Oopau Ba uyswnuimn jaedopmanusuapura yrau. Kus

tor EpUKIapHUHT XOCHUI Oynum KYTUJIAETTaH

i s T l 0 HyHamuuiaru nepneHauKyssp TeKUCIuKiIapaa 0eTonaa

—— qy3yBUYM JedopMaIusiap pUBOKIAHUO OOpIH, SHT KYII

6% KHU3UTaH CUKUJIYBYU coxazaa aca CUKYBYH
://-f"'—ﬁ‘m nedopManusiap XOCHJI OVIMIIM Ky3aTWAH. XapopaT
AT CAIKUIUKIIApU KaMainO® Oopub, Kyd HYHAIMIIMIA

el T a0y CAIKWIMK omub Gopau. Xapopar omubd Oopuiy Ouan

xS 10 0 10 20 30 W0 50 60 10 & Weégew® OYANama, KyHAamaHr apMarypanapiaard, OeToHIard
3-pacM. DrwiyBuMm oneMeHT —KyHmamanr Jedopmarmsiap, Ky4JaH XOCHII Oymnaérran

KECHUMHUHUHT OFHPJIMK MapKa3W caTXuia Kus
épuKJapra nepneHuKyIsp oynaran HyHamumaa
Oeronnunr aedopmanusnapu: 70, 100, 200°C —
onmuit 6eron; 300, 500, 800°C — ramHO3eMIN
[IEMEHTJIN UCCUKKA YMIaMJTH OCTOH.

CAITKMJTMKJIap OpTHO Oopau. Xapopar TabCUpHIaH KECUM
OaJaHUIMTMHUHT YpTacuaa Xocwi OynraH, Oyitnama
apMaTypa carxurava eTuo OopMaraH EpuKIap OKIaHHIIT
HaTWKacuga €nwia OolUIagu: YNapHUHT aipumiapu
TYIUK ENWInY, KOJITAHJAPUHUHT OYMJIMIN KEHTJIUTH
KaMaiinO, FOKIaH XOCWI OynraH HopMman Epukiap OwnaH Oupnammb ketaw. Ok Tabcupuman
KAPKHWIHII OpauFu 2,5No HU TAIIKWII ATYBYM HaMyHajiap/a Aactiab cod SrHIHII coOXacuaa HopMa
€pUKJIap, CYHI KYHJAJAHI Kywiap Ba 3ryBYM MOMEHTIIAp TabCUP ITHII COXAacuia Kusd EpUKIIAp
xocun O6ymau. Kupkunuin opanuru ho OYiaran HamyHanapaa Kds Ba HOpMas EpuKIap OUp BakTIa
Xocws Oynau. BeToH CHKMIIyBUM COXAaCHHHHI YETKH TOJAJIapHa XapOpPaTHUHT OPTHUINM OwWiaH
oMl OFup OETOHJAaH TaW€piaHraH TYCHHJIAPHUHT Jap30apJONUIMTHA Tacaiu, TIIMHO3EMIIN
[IEMEHT aCOCHJAard MCCHKKA YMIaMJIM OCTOHIAH Tal€pliaHTaH TYCHHJIAPHHUHT Aap30apAOlLIiIuri

coc  OpTHO OOpuIIM Ky3aTuid. XoMmyTiap Ouinan
300

: . a) X 8) - apMarypaiam Xxamja Oyitrama apmarypanau-
N &F ., HHI OPTHIIM Xapopar ocTHIA MiIafiiuraH
N N\ oy HAMYHATAPHUHT nap30apJONUTHITTHHA
\ oprummra onu6d kenau. Kupkunuin opanuru
02N 2\ 2 5ho OynaraH TYcWHIApJa acocaH OuTTa
300% “X\\ MZ KPUTHUK KUs EPUK XOCHI OYIUIIN, XOMYTJIapU
ZZEAN\N ’”"% "\ :00 0op KHUPKWIMII OpaiuFu hg ra TeHr
00 N\ ETRNN 4 HAMYHAIApJa XOCWI OYiraH Kust EpHKIap Kyd
7% fb?w Ba TasHY WyHanuuuiapujga pHUBOKIAHHO
Jormd 432 40765432 f 0 Gopnn. FOkopu  XapopaTtiaapaa Kus  EpHK
. . Oyitmama apmaTypa caTXuaa TOPU30HTal

4-pacm. TemupOeTOH TYCHHIIAPHUHT XapopaT Ba XyCycwd %,
HyHanuia HaMyHaJapHUHT YEeTKU

OFUPJIMK TabCHPHIAH CANKWINKIAPDA: a — KHPKWIUMI
opamuru ho nma; 6 - Kupkumm opamuru 2,5he na; 70, 100,
200°C — ommuii Geron; 300, 500, 800°C — riMHO3EMIH
LIEMEHTIIN HCCHKKA UM JAMIN 0eToH;
Taxpubaza; = == == Ha3apuii, TIIMHO3EMIIH
[HEMEHTIM HCCHKKa dYHIaMiId  OeToOHJaH TalépiaHTraH
TYCUHJIAD y4YyH; = '=—'==  Hasapuil, oJAuHi OFup
OceToHOAH Tal€plaHraH TYCHHIAP YIVH

KaMaluImra ojan0 Keiaaau.

TOMOHJIApUra PHUBOXJIAHUO OopuIM, apum
Xojapaa cog STHWIMII coXacura Xam YTHO
KeTUIIM pYH Oepau. XapOpaTHUHT OLIMIIH,
IOKHUHT KyNaiuily, KUPKWIAII OpaJUFUHUHT
OpPTHUIIM KUs EPUKIIAP OUMIIUII KEHIJIMTUHUHT
OILIMIIINTA, oyitnama Ba KYH/JIQJIaHT
apMarypaiaml (OU3JTApPUHUHT OPTUIIM 3ca

Xyaoca. OnuHTaH SKCTIIEPUMEHTANT MabJIyMOTJIAp WIMHUN Ba aMaJIuii axaMHsITra 3ra, MaBxKy/l
HATIWKAJIAPHU sTHaJla OOMMTHINTa UMKOH Oepaju, yiaap MebEpU XyAOKATIIAPHUHT SHIM TaXpUPHHU
UIU1ad YMKUIIJIA Ba aMajiiard XUcoOuiall Ba JJoMuxanai yCyJulapyuHH sSHa/la TAKOMWUTAIITHPUILAA

KYJUTAaHWJIUIITYE MyMKUH [1, 2].

Anabuériaap
[1]. KMK 2.03.04-98. Ommpmirad Ba I0KOPH XapopaTiap TabCHPHU LIAPOMTIApHIA MIUIALI YYyH MYJDKajJaHTaH
6eToH Ba TeMUpOETOH KOHCTpyKumsnap. -T.,1998, -53 6.
[2]. MunoBanoB A.®., Kambapor X.V. PacueT xene300eTOHHBIX KOHCTPYKLHUHA Ha BO3AEiCTBHE TeMIiepaTypbl. —

TomkeHT, «S"KI/ITthH/I», 1994, 360 c.
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VJIK 711.4
PEKOMEHJIAIIMM U IIPEVIOKEHUS 110 YCUWJIEHWIO HECYIINX
KOHCTPYKIMI 3JAHUI

A.T. Mupzaaxmenos, K.1. Hymonos

Depeanckuil NOTUMEXHUYECKUN UHCIUMY M
(llonyuena 11.01.2019 2.)

B smoii cmamve npeocmasnena ungopmayus 0 COYUANLHBIX U MPAHCHOPMHBLIX O00bEKMAX,
NOCMPOEHHbIX NO 2eHEPAIbHOM)Y N1AHY 20p00(l (Depeaﬂbl.

Knroueeswle cnosa: oowuil nian; ob6vexm,; nyms, peKOHCMPYKYUsl;, KOMMYHATbHbLE YCIY2U.

Ywby maxonaoa ®@apzona waxap 6ow pexcacu acocuoa Kypuiean UiCMUMOUN 6d MPAHCHOPII-
KOMMYHAL 00beKmMAap XaKuoa MaviyMomiap 6epuiean.

Taanu cyznap: bouwt pexca; obvekm; U1, PEKOHCMPYKYUsl;, KOMMYHAT XUSMAN.

This article provides the information on social and transport facilities built according to the master
plan of the city of Fergana.

Keywords: overall plan; an object; way; reconstruction; utilities.

OOcnenoBaHUsT TEXHHUYECKOTO COCTOSIHHSL ~OCHOBHBIX HECYIIMX U OTPaKJAroIInX
KOHCTPYKIIMH 3/[aHHUsI TO3BOJIIET ONPENeHUTh (AKTHYECKOE COCTOSHHUE KOHCTPYKTHBHBIX
AJIEMEHTOB U WX YaCTEH, BBISIBUTH UMEIOLIHECS Ne(PEKThI, HOBPEKICHHS, TPEIIHHEI, 1eopMaluu 1
Apyrue HeAOCTAaTKH, KOTOPBIE CHIDKAIOT HECYIIYIO CIIOCOOHOCTh M 3KCIUTyaTallMOHHBIE KayecTBa
PEKOHCTPYUPYEMOI'0 OOBEKTA.

i )
1_,_| L 75x6
X3 B
- = —
| T |
___I L 56x5
N : A !
zoﬁ’L &’ill'wo F4 1-1 " L sexs \Pz -2 L s56x5
Puc. 1. VYcunenme HapyXHBIX CTEH > N
apMHUPOBaHHOU LITYKATypKOMH: 1- )15 // ' ' A o
KUpPIHMYHAS CTeHa; 2 - INTYKAaTypKa H3 | "‘é_ y /f/ T
KPYITHO-3€PHUCTOTO EMEHTHO- | — 50x8| - —
mecyaHoro pactBopa mapku M100; 3 — | ;i b .k
CTaNbHbIE TEHIpH 13 D12 A - |, | _L_56x5, 3-3 L 75x6
€= 120mm; Dol T — —f
Ha ocHOBanMu aHanm3a paboThI L ' _dyll /_c
KOHCTPYKTUBHBIX 3JICEMCHTOB u ’ I (&
XapakTepa OIMACHOCTH HMEIOITUXCS o380 | T b L
nedeKToB, HEIOCTATKOB - -
KOHCTPYKTHBHOTO ~ XapakTepa  IIpH Puc.2. Cxema ycuiaeHHs  NPOEMOB B KJIaJaKe HECYIX  CTeH
METAJUTMYECKUMH paMaM{d M3 YTOJNKOBBIX MPOQuied W MOJOCOBOI
KaIlluTaJlbHOM PEMOHTC

cranu. [lpumeuanne: 1. b-mmpuna mpoema; h — BeicoTa mpoema.
00CIIeIOBAHHOTO 3/[aHHs IPEUTATACTCS . ApMaTypHble CETKH YCHJICHHS KUPIMYHBIX CT€H IIPHBAPUBAIOT K
OCYHECCTBIIAThL CIICAYIOIHNH KOMINICKC yroikam paM IPOEMOB OCPEICTBOM 3JIEKTPOCBAPKU.

KOHCTPYKTHUBHBIX MEp, O3BOJIIOIINX
MIPUBECTH TEXHUYECKOE COCTOSHUE OCHOBHBIX HECYIIMX U OTPaXKJIAIOIIUX KOHCTPYKIMH B MOJHOE
COOTBETCTBHE C TPEeOOBAHUSMH COBPEMEHHBIX HOPM CTPOMTENILCTBA M HAJEXKHOH Oe30macHOi
IKCIUTyaTalUH.
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B kauecTBe pekoMeHJalMuU MpelylaraéM YCHIEHHsS HEeCyllell cTeHe puc.-l M OKOHHBIX
IIPOEMOB B KJIaJIK€ HECYILIUX CTEH 0OpaMJIEHHEM METANINYECKUMHU paMaMHU pHc.-2.

[Tpu 3THX cHavajga OKOHHBIE MPOEMBI HEOOXOJMMO O00paMIIATh METAUNIMYECKUMHU paMaMH U3
YrOJKOBBIX Mpoduiaed M COCOIUHUTENbHBIX IUIAHOK U3 1nojocoBod cranu. [locime atoro
YCTaHABJIMBAIOT apMAaTypHbIE CETKM YCWJICHHs HApYXHBIX CTEH, IPOMU3BOJAAT UX KpEIUIEHHE K
LITBIPSIM M pamMaM IIPOEMOB IIOCPEACTBOM JIEKTPOCBAPKH, 3aTE€M IIPOU3BOIAT OLITYKATYPHUBAHHUE.

Mertammndeckue MTHIPH Ui KPEIUICHUsI apMaTypHBIX CETOK YCHJICHHUS CTE€H JOJDKHBI OBITH
3aJieNlaHbl IEMEHTHBIM PACTBOPOM B YITyOJIEHUSX LIBOB KJIA/IKH.

Cxema ycwieHHS OKOHHBIX TIPOEMOB B KIQJKe HECYIIMX CTE€H OOpamiIeHueM
METAJNINYECKMMH paMaMu NIPUBEJEHA HA PUC.2.
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HOT AND WARM FORMING METHODS

Z.T. Zokirova

Ferghana polytechnic institute
(Received 10.10.2018 y.)

Maxona xap oup uwnab wukapul HcapaéHuHuHe KaHOau WWAAUIURY MYWYHMUpaou, 6y 3ca uuiios
bepunaémean mamepuaniapea éxku uwl KUCMAAPUSA KAHOAU MAbCUP KUTUWUHY 6amMa@Ccun myuyHmupaou.
Ooamoa, 6y mywyHmupuwinap ymymuti MavHoOd Kelmupuiean, YyHKU Yiap Maviym Oup KOMNoHeHm €Ku
mamepuan oOunan wezapanawmanou. Iy ounan 6upea, 6y mawvpug wyHuneOek, amaiuémea mamoux
SMUNAOULAH, 000Ul MAPKUOUL KUCMIAPHU EKU MAMEPUATIAPHU XaM AHUKIAUOU.

Taanu cyznap: uwinos depuws KHeapaénuoa, uwiad YuKapuuiod, Koauniapod, YyyKypaukod, KaauHau
Hau4anapoa, 4oKcu3 Kyeypaap, WuiuHe, mekuc niacmunaod, onepayus 6akmuod, KaiuHIauyseod, Kysypiu
Kucmaapoa, Kauma —ucumumod, Kauma —UwWIaHumuod, OUaMempuHu — nacaumupuuiod,  y3yHaueu
y3aumupuwoda, Kauma uwiauioa, mauéprauiod, Co8yK MemaiiapHy mauépiaut, 010UHOAH KU30UPULL.

Oma cmambvs 00vsACHAem, KAk pabomaem Kaxcoblii npoyecc npouzeoocmed, noOpoOHO ONUCHIBAs,
umo npoucxooum c 06pabamuvleaemMviMu Mamepuaiamu Ui oopabamuvigaemvimu oemanimu. Ooviuno smu
00bACHe U UMeIom 00uue MePMUHBL, NOCKOIbKY OHU He 0SPAHUYUBAIOMCS KOHKPEMHbIM KOMIOHEHMOM U
mamepuanom. OOHAKO 6 ONUCAHUU MAKIHCE YKA3AHbL 00blUHbIE KOMNOHEHMbL U MAMEPUATbL, K KOMOPLIM
npumMensiemcs 5mom npoyecc.

Knrwoueevie cnosa: npoyecc, uzeomoeinenue, Gopmvl, Hekomopas nyouna, moicmeie mpyoul,
becuiognvlie mpyovl, YUIUHOPLL, NIOCKAS NAACMUHA, JUCMOBOU Memail, Mamepua, 60 6pems onepayuu,
CKJIOHHbL K YMOaujeHuio, mpyouamsoie 0emanu, nogMopHO HACPeBalomcs, Nepepuco8bl8alomcs, YMeHbuaiom
ouamemp, pacuiupaiom OJUHY, HEPEePUCOBKA ONepayul, npouzeo0ums, XoJI0OHble Memabl, Ol
npeosapumenbHo20 Haspesda.

This article explains how each manufacturing process works, detailing what happens to the materials
or work pieces that are being processed. Usually, these explanations are in general terms as they are not
limited to a particular component or material. However, the description also identifies the normal
components or materials to which the process applies.

Key words: process, making, shapes, some depth, thick tubes , seamless tubes, cylinders, flat
plate, sheet metal, material, during the operation, tends to thicken ,tubular parts, reheated, redrawn,
reduce diameter, extend length, redrawing operations, produces, cold metals, to preheat.

Article deals with specific products, components, and materials, outlining the manufacturing
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sequence and processes used for making each. It often refers the reader, using the designation of
any applicable text entry, to where more detailed descriptions of the operations mentioned can be
found in the article.

Many metal forming operations can be performed with the work piece metal either hot or cold.
The operations discussed in this article are normally - but not always - performed on work piece
material that has been heated to make it more malleable for the operation involved. Metals that are
to be hot formed are heated above their recrystallization temperature, one that varies with each
material but is normally about 0.6 times the melting temperature on the Kelvin (absolute
temperature) scale. For example, steels require a temperature above about 1800°F (980°C). Warm
forming involves heating to a temperature 30 to 60 percent of the melting point, while cold forming
takes place when the metal temperature is below 30% of the melting temperature.)

Hot rolling - is commonly applied to convert steel ingots to blooms, billets, or slabs, and to
make these shapes into salable forms. In the process, heated metal is passed between two rollers
whose spacing is less than the thickness of the metal. The rotation of the rollers moves the metal
forward, squeezing and elongating it. Fig.1. illustrates the process. The process extends and refines
the grain structure of the rolled material. A number of passes may be required, depending on the
thickness desired and the thickness of the entering material.
Reversing rollers are often used to facilitate multiple passes.
Thin sheet or foil is best rolled with small-diameter rollers that
are backed up with larger rollers to provide the necessary rolling
force. As many as twelve rollers in a cluster may be used.
Shaped rollers can produce material with various cross sections
including those of structural shapes or special cross sections.
Low-alloy or plain-carbon steel is heated to about 2200°F.
(1200°C) before rolling and after being preheated in a soaking
pit. In addition to ferrc_)us met_als,_aluminum,_copper and copper Fig.1. The hot Toliing process. The
alloys, magnesium, nickel, titanium, and zinc alloys are hot grain structure of the metal is
rolled. deformed and then recrystallized.

Hot drawing or cupping - is a process for making cup
shapes of some depth (more than several times stock thickness) and thick and seamless tubes and
cylinders from blooms, flat plate, or sheet. The process is similar to cold deep drawing of sheet
metal (except that the material may be thinned during the operation whereas in deep drawing the
material flows into the die and tends to thicken). Tubular parts can be made when the cup formed in
one such operation is reheated and redrawn to a narrower diameter; then reheated and pushed
through a series of draw bench dies that further reduce its diameter and extend its length. Fig. 2 b)
c) illustrates both the cup-forming and redrawing operations. In addition to the redrawing that
produces cylinders and seamless tubing, the process is used for forming relatively simple shapes,
usually cylindrical, in thick material.

Punch l

Heated Plate / \
c)
a)
b)
Die « \
=
N

/ Heated Cup
1

/ Die
Fig. 2 Hot dr\awing or cuppinlg, é) first draw, b)‘redraw, c) muItibIe‘die redrawing on draw bench.
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Extrusion. In this process, metal is forced through a die opening that gives it a uniform cross-
sectional shape. Although the operation can be performed with many cold metals, the usual
procedure is to preheat the metal to the plastic range to ease the transition. A heated ingot or billet is
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inserted in a chamber called a “container”. A ram, normally hydraulically powered, forces the
material through the die opening. As it flows through the die, the metal takes the shape of the die
opening and closely conforms to its dimensions. It is quickly cooled as the metal exits the die so
that the shape is maintained. Fig. 3 illustrates the process.

Aluminum, copper, magnesium, tin, lead, and their alloys are commonly extruded. Steel,
including alloy and stainless varieties, and nickel alloys, are more difficult to extrude but can be
processed by the Sejournet and related processes (See Fig. 3b below.) After extrusion, sections may
be stretch-straightened to remove twist and camber that may exist. Extrusion is suitable for
almost any part that has a
constant cross section
and is made from the
above materials. A wide
variety of  complex
shapes such as tubing

AR and other hollow objects,

/ NERARRRRNNR door and window frame

- a \ elements, ladder

Fig. 3.Direct extrusion Heated Redrawn Fig. 3a Indirect extrusion. members, and structural

Cup. sections can be extruded.
A similar process is used to make like-shaped components in
plastics or other materials.

Indirect extrusion - In this process variation, the ram is hollow and the metal is forced backward
through a die and into the ram. Friction is reduced because the metal does not have to flow along
the extrusion chamber walls, but the difficulty in supporting and removing the extrusion makes the
process awkward. (See Fig. 3a.) \ 7

Sejournet process - is used for the extrusion of e
ferrous metals. The operation is the same as that for \ //
other metals except that the steel billet to be extruded is \ @ 'ef
heated to the recrystallization temperature range and 3
then coated with molten glass that lubricates and
insulates the metal as it is pushed through the die. (See @
Fig. 3b). The work piece is usually stretch-straightened
afterwards to remove camber and twist that may result |
from the process. Fig. 3b The Sejournet process for extruding

Summary: This article should use the following: ferrous metals uses molten glass as a lubricant
manufacturing engineers, those who design, build, and insulator.
plan, execute and maintain the equipment, tools, and processes that make the things that the public
buys and uses, process engineers, those who plan and engineer the manufacturing steps, equipment
and tooling needed in production. Manufacturing executives, managers, and supervisors who
need to know and understand what their employees are doing and why, and what new processes and
equipment should be considered to improve their operations, students interested in a career in
manufacturing and especially those pursuing a career in manufacturing engineering, who can use
this article for current instruction and for future reference, product design engineers and
draftsmen, who should have this article available for reference so that they understand how the
products that they design are made, who are responsible for operational safety (OSHA),
environmental conditions, and other regulatory matters. They can gain a better understanding of the
factory operations that they regulate, consultants who have, or wish to have, manufacturing clients
and want to be sure that they understand what is happening in their client’s operations. These
consultants should have this article available for reference, salesmen and sales managers who deal
with customers that are involved in manufacturing, and who need to know more about their
operations, faculty of engineering schools.
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ABTOVYIOIIIMA BA ABTOCEPBUC XAMKOPJIUTWUHHA OLIUPUII NTYIJIAPA
A.M. Capumcakos, M. Fahdopor

AHOUIICOH MAWUHACOZTUK UHCTRUMYMU
(Kabyn kununou 26.06.2018 ii.)

Aemoyrowma 6a agmocepsuciap ypmacudd XamKoOpauKuu OYHE) KUTUUAUK, OUASHOCIUK JHCUXO03TAPHU

mooepruzayus kunuuwt 6a TXK ea KT xuzmam manHapxuny nacaumupuul UMKOHUHU Oepaou.
Taanu cyznap: asmoyrouima, agmocepsuc, XamKopauK, uoeaiiaul, Ha3opam.

B nymu cozdanus coopysicecmea medcdy aemocosemax u aemo cepeuca O0aém G03MONCHOCU
MOOepHU3ayuu OUOSHACMuU4eckux obopyoosanue u chusume cebecmoumocmu va 10 u TP u pacuwupumse
00bEM U Kayecmea yCiy2u.

Knrwueswie cnosa: asmocoeent, asmocepsuc, a6m0M06wm, u()eaﬂnocmu, KOHmMpOJib.

In the way of creating a commonwealth between car councils and auto service, it gives the opportunity to
modernize diagnostic equipment and reduce the cost of maintenance and TR and expand the scope and
quality of services.

Key words: autocouncil, car-care centre, cars, idealities, control.

Kupnm. Axonura TpaHcopT XU3MaT KYypcaTHlll Ba 1axap Ba KUIUIOKJIap/Ja aBTOTPAHCIIOPT
OunaH WYIOBYM TAIIMIIHKM SHaJAa TakoMuutamTupumn Tyrpucugaru 10 suBapp 2017 Hunparu
V36exucron Pecniy6mukacu Ipesunentunn 1K 2724 conmu kapopu Ba 2018 iiun 6 MapT KyHH
V36exucron Pecny6mukacu Ilpesumentu IllaBkar Mupsuéen ITK-3589-conmu  «ABTOMOGHIIB
TPAHCIOPTUHU OOLIKAPUII TU3UMHUHHM sIHa/1a TAKOMWJUIAIITUPHUII Yopa-TaJA0upiiapu TYFpUCHIaNTH
Kapopuja:

OMpUHYM — ATEHTJIMKHUHT KeMauymiIuK Peructpu ToMmoHuaH qapé€ TpaHCIOPTUHUHT J1aBiaT
GOIIKapyBH Ba TAPTHOTA CONMII (yHKIUATApH Y36exnucTon Pecrybmmkacu MaBKynoaia BasHsATIAD
BA3HPJIMIMHUHT KNYHK XaKMIH KeManap Oyiinua Y36exucton Pecriy6mukacy J[aBiaT MHCTICKIUSCH
¢byHKUMATapy OWiaH YXIIANUIUTM KHoOATra OJMHMO, ATEHTIIMKHUHI KeMauwiuk Perucrpu
V36exucron Pecniy6nukacu MaBKyI0/1a BasUsTIAP BA3HPINTH GOMIKAPYBHTA YTKAZHIMOKIA;

UKKMHYM — ABTOTPAHCHOPT COXacuia BaKoJATIM [JaBjaT OOLIKApyBH OpIaHIApUHHUHT
OpPTHKYA TaKpOPJIOBUHU KapacHiapu OeKOp KWIMHMOK/A;

yuuHun — 2018-2021 iumnapna 437 Ta SHrU WYIOBUM HYHANMIUIAPUHU TALIKWJI STHII
xamza 84 Ta aBTOBOK3aJl Ba aBTOCTAHLMSHU KYpPHUII Ba PEKOHCTPYKIMS KUJIUIIHUHT, UKTUCOJIUET
coxajlapu Ba aXOJIMHUHI pecnyOsiMKa YyeKKka MUHTaKajlapua TalMuuiapra Oyirad sXTHEKIApUHU
nHOOAaTra oJIraH XOJJa SHTHWJIAHTaH MakKcaJull KypcaTKU4uilapy, LIYHUHTIEK, FOKJIApHU XaJKapo
aBTOMOOWJIJIA TAIIMIIJIAPHU aMalira OUIMPYBYM MUJUIUH TalllyBUMJIAPHUHT OFUP IOK TauryBuu 3824
Ta aBTOTPAHCIOPT BOCUTAJIAPH MAPKUHU SHIWJIAIIHUHT MPOTHO3 KYpCcaTKUWIapu TacIUKIaHMOKIA,

TYPTHUHYM — aBTOMOOWJIb TallyBiapu OwiiaH OOFJIMK MacalajapHU TE3KOp Xal 3TUII y4yH
axapyiap Ba TyMaHJIapAa aBTOMOOWJIb TalTyBJIapUHU MYBO(DUKIAIITHPUII HIybOAaJapu TAaIIKWUI
THWIMOK/A;

OelnHYN — aBTOMOOMJIb TPAHCIIOPTUHU OOLIKAPHII THU3MMHIA HMHTEJUIEKTyaJl TPAHCIOPT
TU3UMH MHHOBAIMS JIOMMXATAPUHUHT 3apyp DJEMEHTIapUHM KOPUHM ATUIIHM Hazapa TYTYBYH,
yMyMUl KuiMaTH TaxMuHaH 90 Mwumapa CYMHHU TalIKWI 3TYBYM axOOpOT-KOMMYHUKAILIUS
TEXHOJIOTUSUTAPUHU >KOpUid ATHI J[acTypu TaCIMKIAaHMOKIA, dKyMJIaIaH:
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ymymuii  QoiinanaHumarn HynoBYWIap TAlIMIUIAPHUM amalira OIIMPUIIHM OHJAMH Tap3na
aBTOMATJAIUTUPUITaH MOHMTOPUHI KWJIMII THU3MMUHHM TE3KOp XM3MaTiIap TU3MMIApu OwWiaH
MHTErpaJIJIALIraH X0JIa IPaTHIL Ba )KOPUM STHILL;

yMyMHH QoiianaHUIIAAry maxap HyjaoBumiIap TPaHCIIOPTHIA ArOHA aBTOMATJIAIITHPUIITaH
WY XaK¥ TYJI0BU TU3UMUHHU KOPUM dTUILI;

Oenrunanrad Basudamap Ba (QyHKOUsUIAp OaXKapWIMIIMHUHT TE3KOPJIUTH Ba CH(pATUHU
OLIMpHUIITa XaMJa KypcaTWIAE€ITaH MHTEPAKTHUB JABJIAT XU3MATJIApU PYHXATUHU KEHTaWTHPULITa
VMKOH ApaTyBud “Y3aBTOTpaHC” areHTIMrd ()AaONMATHHMHT aBTOMATIAIITHPUITaH axOopoT
TU3UMJIAPUHU SpaTULL;

OJNTHHYM — TALIUILIAP JKapaéHU, aBTOBOK3aJUIap Ba AaBTOCTAHLUAIAD (PAOTMATUHUHT
MapKasJialirad HO3UMJIMK Ha30paTdh Ba OOLIKApyBH TU3MMHUHHM SPATHUII Ba XOPHHM ATHIN Hazapna
TYTHJIMOK/A;

eTTUHYM — JKOWJapJard MaxaJIuil JaBjaT oOpraHjapud Kapamorujaa OyiaraH ymyMui
dboligananuin HYIOBYM WYHATUIIUIApUIATH TYXTall OeKaTIapUHU KYPHIL, PEKOHCTPYKIIMS KUJIHIII
Ba TabMHUpJIAI Ha3apaa TyTHIMOK/A;

CaKKM3MHYM — COXaHM sHaJa pPHUBOXJIAHTUPMII OYiimya nacTypuil vopa-taaOupiapHu
MOJHSUIAIITHPUII MAKCAJIapH y4yH Y3GEKHCTOH aBTOMOOWIb TPAHCIOPTH AreHTIMCHHUHT
ABTOMOOWJIb TPAHCIIOPTUHU PUBOXKIIAHTUPUII KaMFapMacH TAIIKHII STUIMOK/A,

TYKKM3UHYU — ABTOMOOMIIb TPAHCIOPTH COXACHHM €Il MyTaxaccucjiap OWJIaH TabMHHJIALI
Makcaauaa Y36ekucTon Pecry6rnukacu Onmit Ba ¥pTa Maxcyc TabIuM BasHPIIUTH TApKHOMIAru 3
ta (Hykyc aBTOMOOWMIL MYN XY)KAIWTH Ba XU3MaT KYpCcaTHIN KacO-XyHap KOJUICKH, AHIMKOH
TPAHCHOPT Ba XU3MaTJap KypcaTull KacO-XyHap Kojulexu xampaa CamapkaHJ aBTOMOOWIIb Ba
fiymnap KacG-xyHap KOIUIeKH) “Y3aBTOTpaHC” areHTIMIM TapKHOMIa YTKasHIMOKAA. Ymby
KapopJjapJaH Kequd 4ukuO aBToyrolIManapja aBTOMOOWIIapHU (aOIMSATUHU Ha30paT KWINIIHU
SAXIIAIANl  aBTOMOOWJUIApHM OEKOp TYPHIIMHU KaMaWTHPHII Macalacd Iy KyHAAard MYXHM
Macajajap/aH XucobiaHau.

Hwinunz oonuzaponuzu. ABroyrommasna daonusT kypcartagurad apTomoommiapra TXK Ba
KT unutapusu Tamkuwil KWIMIIAa OUp KaTop MyaMmMMosap ByXyAra keiaMmokna. Kymmnanan ymap
YUyH KEpakjM aBTOCEPBHCIAPHM YIOIIMAa/a Y30KJa JKOMIallyBU yJIapHU OUpOp UIIHU XaJl KUJIUII
yuyH BakTHU kyn kerumu, TXK Ba KT wunutapy HapXxunu OanaHAjgury, yjnapra KUMMaTra
TyIIaéTraHu Iy aBTOYIOIIMAa Ba aBTOCEPBHCHM OWp-OMpura SKMHJIAIIMWIIHU TakKa3o 3Taau. by
MKKajla 00bEeKTHU OMp-OMpUra XaMKOPJIMTMHU OPTHUIIM MYIIOBYM TaIWII XKapaéHUHU SXIIMIANIH.
Jlexkun ynmap opacuga ajdoKaHM EMOHJIMIM TallMIIl OwWilall WIYFYJUIaHYBYM TallyBUMJIaApHU
aBTOyIOIIMalap/aH 4uKuO OoIlKa ynapra amanuil €ppaM OepaiuraH aBTOYIOIIMAalapHU H371a0
TOMUIITa MAKOYp KHJIMOK/IA.

Myammonap ea ynapuune edumu (macanranu Kyuuauwiu). ABTOYIOIIMAJaru TallyBYd
MYJIKIOp aBToTpaHcnopt sranapu yuyH ap3oH TXK Ba XXT mnurapuHy Tamkwi KWIMII MacajlacH
MyaMMO XHcOOJIaHau. ABTOCEPBUCIAP YUYH 3Ca MILIOHWIN MIDKO3JIapHU KaMIIUTH YJIApHU HHITUK
TEXHUK XHM3MaT KYpCcaTHUII XaXMJIapura TabCHUp 3Tagu. ABTOTAllyBUM XalJoBUMIIAp Yy3iapura
KEpakiy TabMUPJAIIHA amalra OIIMPHUII y4yH aBTOCEPBUCHU Ba MOJJUMN pECypClIapHU H3JIalira
KYI BakTJIapu Ketagu. bab3una ymap rotaau, KyuH4Ya yinap ¥3 aBTOMOOWIIMHM SKCIUTyaTalusra
Taiépnam yuyyH Kyn mabiaru Ba BakTu keTajau. [IlyHUHr ydyH Tammui skapaéHuaaru y4 oObeKTHH
QIOKaCMHU WICAUTAIITUPHUIIHKA TAaKa30 STMOKJIA. by TalmIKMIOTIIApHM XAaMKOPJIMIMHM TaIIKWII
KWJIMIIHT UIeIAIITHPHUII aBTOTPAHCIIOPT TH3UMU OJIJIU/Aa TypraH MyXHMM Macaljla XMcoOJIaHau.
TamryBunnap yuyH ynapra TXK Ba XT unutapusu Te3kop ap30H Xal KWIMHHIIN Kepak, yjapra
TYJOBHM TaIlyBYM Ba aBTOCEPBHCHU MIAPOUTHIAH KEIUO YMKHUO TYIalIHN amajra OLIUpUIl OuilaH
yJlapHU MaOjlaFri Ba BaKTHHH TeXaiau. ByHnaH Tamkapu aBTOCEpBHUCIApPHU PUBOXKJIAHUIIM YUYH
yjaapra HWOIOHYIM XaMKOp MWXo3, Kadosatiu TynoB 3apyp. by yu oObekTHH Oup-Oupura
SKUHJIAIITUPUIT alHU XaMKOpJIapHU OMprajvkaard MaH$aaTii MyaMMOCH XHUCOOJaHNO KeIMOKaa
Ba MAacaJlaHM XaJl KWINLOUIMK THU3UMAAru OOFNaHMII >KapaHJIApHU TEXHUK Ha30paTHU
uJeaJUIAlITUPUIL MUMKOHUHU Oepanu. by XonaTHu sgxXmmiaml y4yH aBTOYIOIIMa KYJ OCTHUIAru
aprotamyBumnapan TXK Ba JKT unurapura tamaOuHM aHMKJIANI, ylap y49yH KadosaTind TamIKWIoT
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Bazu(acuHM YTallHU KyJail aBTOCEpPBHUCIAPHHU aHHUKIA0 €paM KYpCaTHIIHHU TaKa3zo Kuiaau. Arap
ylolimara Kepak Oyica aBTocepBHUCIArd 3aMOHAaBHIl JacTroX Ba >KUXO3JApHU BaKTUHYA OJUO
Kenum Eku om0 KEeTWII YyJIapHH aBTOCepBUC OanmaHcuia ymuiad TypuO YyHAAH yromMa
aBTOMOOWJIJIapY y4YyH ap30H TYJIOB 3Ba3ura (poiJalaHUIIHM TAlIKWI KUIUII MYMKUH Oynanu.
bab3u Oup mactrox Ba >KMXO3JApHU CTAIlMOHAp XOJIATAaH MOOWJ XoJjaTra aiIaHTHPUII UMKOHU
naiao Oynmaau. ABTOMOOWIIb IXTHET KUCMiapra OYnraH TajiaOHU V3 BaKTHIa aHUKJAII Ba KaM
capd OwiaH yrmapHH TabMHUHIANI UMKOHU maigo Oymamu. XaimoBumnap yuyH TXK Ba XT Ba
MOJJIMM peCypciIapHH TYJIOBHUHHM OYIMO-OYIuO TYymam HWMKOHHW MaBxyn Oyiaaau. by Basmar
MaH(paaTAOp TU3UM TOMOHJIADUHHM  OOFJIAHWIINHU  TabMHUHIAWIM Ba  OOFJIAHUIUIAPHH
ueaIalliTUPUIL UMKOHUHU Oepajiu.
Xyioca Takinu@ Ba TaBcusap
ABTOyIOIIMagard TEXHUK HA30paTHU WACAJUIAITHPUII Ba MaH(paaTIM KEIUIIYyBHU amalra
OIIMPUII YUYyH KyWHJard HILIApHU amMajira OLIMPHUIN Ba YHAAH HATWXKa OJMUII MMKOHWUIra sra
OyuHaIu:
1. ABTOyIOIIMa MabMYpPHSITH KyHUJaru UIIapHU aMalira OLIupain:
-HaBOaTYM MEXaHUK KWIAJUraH HWOUlap aBTOMOOWUIAp CO3JMIMHM  aHUKJIAIl  Y4yH
cap(aHaauraH Uil Xaku GOHIN XAKMH/IA 1aCTIa0KH MIAPTHOMA XaXXKMH Ty3HJIaIu;
-9XTUET KUCHMra TajJaOHU IIAKJUIAHTHPHII aBTOMOOWIIApHH YyKyp TEKIIUPYB YTKA3HII y4yH
OWHU MabJIyM KyHJIAPUHU ONTHIIAII;
2. ABTOCEpBUC MabMYpPHUATH XaMKOPIHUK IIAapTHOMAcH Oyinda KyWnaari UIUIapHU aMmaira OmIupaIu:
-aBTOMOOMJUIAPHM TEXHUK HA30paTHHHU aMaira OUIMPYBYH JWATHOCTUK ammapaTiapHU MOOWI
BapUaHTJIapU COTHO OJMII OMJIaH aBTOYIOIIMAaJap/a TeKIINPYBIApHH amMajra OIIHPHIII;
-ap30H HapxJjapja Tanadra Kapad Kepakiy SXTHET KHCMIIap Ba aBTOIIMHAIAP OMIaH TabMUHIIALI;
-MaJlakajdy KaJApliapHH Tai€piam Ba ylIapHH 3apyp HII [OKJIamManapu OWIaH TabMHHJIAII,
ABTOCCPBUC U XAKMJIAPpWHU OLIWPHIIL;
3. ABTOTaIIyBYM XalJOBUMIIAP XaMKOPJIHUK IIapTHOMacH OYinda KyWnaari HIUIapHU amara OLIUpaIu:
-aBTOMOOMJUIAPHU TEXHUK CO3 XOJJa YIIIAlra paxHa COJXYBYM OY3yKJIMKIApHH SKCIUTyaTaIlHs
Kapa€HHa aHUKJIAII,
-KepakiM OXTHET KUCMIIApra OJAuWHAaH OylopTMa Oepuiira YpraHwuil, OJraH MOIJIUHN
pecypCiIapiHy MyIUHU (KUCMaH €KU YATYP)KH) TYJIANIHA KETUIIHII,
-9XTHET KUCM Ba MOJJUIA pecypc cOTHO onMIIHM (DakaT MIapTHOMA Ty3raH aBTOYIOIIMA EKH
AaBTOCEPBUCIAH XapuJ KUJIUILI,
-~aBTOTAllyBUMJIAp YUYYH BAKTHU TCXKalll, aBTOMO6I/IJUIapHI/I HIUIATUIT XapaXaTJIapuHU HUKTUCOJ
KWJIAIII.

Anaduéraap

[1]. Axomura TpaHCIIOPT XM3MAT KYPCATHII Ba [IaXap Ba KUILIOKIAp/ia aBTOTPAHCIIOPT OWJIaH HyIIOBYM TAIHIITHU
AHaJa TAKOMMIUIALITHPHII TyFpucuaary 10 suaps 2017 inngaru Y36exucron PecriyGmukacy ITpesuaeHTHHE
[IK 2724 connu Kapopu

[2]. Mupsuéep ILI.M. «ABTOMOOWI TPAaHCIOPTHHU OOIIKAPUII TH3UMUHM SHaJA TAKOMWUIALITHPHUII YOpa-
Tanbupnapu Tyrpucuiantu 2018 iiun 6 mapt kyau [1K-3589-conmm kapopu.

[3]. Jean-Paul Rodrigue « The Geography of Transport Systems » New York: Routledge, 144-171 pages.2014
ISBN 978-0-415-82254-1

[4]. Koncnekr sekiwmii k Kypey "«Mojiesiu u MeTo/Ibl HHXEHEPHOTo TBopyecTBay . ['acanos A.U. - M.: MUUT, 2012.
-91 c. cTp.

HUBH CUHO ®AJICA®UN KAPAIILJIAPUHUHI KHMMATH
A. XakumoB

@apgoﬂa NOJUMEexXHuKa uncmumymu

(Kabyn xununou 23.10.2018 1.)

Yuby maxonaoa Uon Cunonune usxcoou xamoa gancaghuii Oynékapawunume y3uea xoc Xycycusmiapu
UAMUTL — HA3APULL JHCUXAMOAH MAXAUT DTNUNCAH.

®apIT UTXK HTXK depIld ( STJ FerPI), 2019, Ne3 (No.3) 169



KPATKHE COOBIIEHUA

Tasanu cyznap: uxcmumouti Quxp, Hoeanucmux, cucmema, mamepust, UNCMUMOUL OHZ, WAXC 64
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This article analyzes the features of the work of IbnSina and philosophical views.

Keywords: social thought, idealist, system, matter, social consciousness, personality and society.

“bu3 MycTrakuiUTMKKa spumiranuMmuzgadn cyur KMmom byxopuit, Umom Tepmusmii, Mimom
Mortypunuii, Bypxonummmun Maprunonuif, AOayxomuk FuwxnyBonuit, baxoynmun Haxmobann
cuHrapu asu3 apiauénapumm3, Myxamman Myco Xopasmuii, Axman ®Papronuid, A0y Paiixon
bepynwuii, N6n Cuno, Mup3o YiyrOek cHHTapH alIoMalapiMH3 acapjapuHU TOM MabHO/AA Karig
3TAuK. JIekuH Oy ynyF aXKI0UIapUMU3HUHT KaXOH MaJIaHUATH Ba [IMBHJIM3ALUACUTA KYIIraH OYIOK
XuccacuHu €nutapumu3 Omnmaammu? Anbarra, Omnmagu. Ammo, adCycKu, akcapusaT XoJutapaa
yMyMUH, 103aKu Tap3aa owmaau” [1].

Wnvuii-maspuduii nynéna ¥3 Kapamoiapu OWiaH HWHCOHHUATra OYIOK MabHaBHA Mepoc
KOJIIUPraH ajiomanapan kysra kypunranu Lllapkaunr Oyrok daitnacyd-onumnapaan 6upu NoH
Cunomup. YHuHT XaéTu, maxcusTd, ¢ancapuii, WKTUMOUNH-CHECHI Ba MabHABHHA-MabpHQHIA,
axJIOKUH Kapalutapuaan 6baxpamana Oyauiira Ku3uKuil Tooopa opTud GopsnTu.

A6y Amu Xycaitn U6n AGnyrasus M6n Cuno (ABuuenna) (980-1037 i) Ypra Ocuénuk
KOMYCHl OJIUM Ba Mamixyp Myrtadakkup, 3aMoHAom onumiap ToMmoHuaan “Ulaiix ap-Pauc”
(omumutap WynbomraucH, ycTo3m), rapoaa “@aitnacyduap cynronn” Ba “lludoxopnap momamon”
HOMIIapu OwiaH 1uryxpaT Ko3onran. MoOH Cunoman 280 man 3uéapok acapmap wmepoc 0yiaub
Konrad ynapaalH 50 tTacu Tabubnmk, 40 maH 3u€aporu TaOMMIA Ba WIM coXajapura , 3 Ta pycym
Mycukara, 18 Tacu ¢ancada, MaHTHUK, TICHXOJOTHS axJOK - 0400 Ba WXTHUMOUN- CHUECHM
Myammodapra Taamurykauaup. Mon CuHOHWHT Tabuwii —miMuid, pancaduii, MKTUMOUI- CUECHA,
axJIOKHil Kapalulapy Y3 NaBPUHMHT Ky3rycuamp. SIKMH Ba Ypra mapk dancaduii Tadpakkypu
puBOXkHIa MyxuM YpuH sramiaraH. MOm Cuno ¢akar Oyrok TabubrmHa smac, Oankum y ¥3
JaBPUHUHT YIyF MyTadakKupH, Y3uaaH KEeHHHru aBioi (paHu MaJaHUSTHTa CAIIMOKIN TabCHUpP
Kypcara oirad OyroK cuiiMo xam 37u. OJUMHUHI MEAMIIMHA, OMOJIOTHs, aHaTOMUS Ba Oomka (daH
coxamapuaard acapiapu xamna dancada Ba amabuér OoOumarn  KaTTa XU3MaTIapH XaKIu
paBuIlla YHUHT *aXoH (aHM Ba MaJaHUSTUHHUHT OYIOK CUHMOCH JIeHuIra XyKyKk Oepanu.

IOptumuzna M6n CuHo acapiapuHu TapKHMa Ba TaIKUK STHIIAA mapkuyHoc onumiap C.
Mup3sae, A. Mypoznos, V. HUkapumon, A. CeménoB, X. XuUKMaTyJulaeBlap YJIKaH HILIApHU
amanra ommpaunap. T.H. Kopu Huéswmii, b. Axmenos, A. Upucos, H. Maxunos, A. Axmenos,
B.K.)XXymaeBnapuuar MmoHorpadgust Ba Makosanapuaa MOH CHHO MXOJUHUHT TYpiU KUppajgapu
TaJKUK STHITaH.

N6n CuHO WwXoauaaru acocuil >KUXaTiapulaH OupH HIyKH, Yy ¥3 acapiapujaa y3u smad
YTral WKoJ 3TraH JaBpUHHUHT KyAa KYIl YJIyF FOsUIapHM MalIXyp JAapaxaja akc 3TTHpa OJlraH, y
06abp3u Macananapia uaeanuct 6ynub, Kynm uiaFop (GUKpIapUHU TUHMNA Kapauulapra OofiaraH
Oyncaga, Ma3Kyp (QUKp Makcajuiap yiia aaBpra HUCOATaH aH4Ya WIFOp OYyJraH Ba YJIapHU KT
XoJ1apJa MaTepHaIlCTUK paBUIlga TalKuH Kuiarad. on CuHo MeauuMHaHM Ba KucMaH ¢ancada
¢anuHu 1ebp Ounad udojanamra ypuHrad Oysca, yHIaH Oup Hewa acp KeWuH yrtrau [eren
YHUHT TPaJMLIUACUHU PUBOXKIAHTUPUO, Yy Y3 dancadacuHu acocuif KUCMIIApUHU IIebp OWiIaH
06aéH kuimumra myBaddak Oymaaw. Y XaKUKAW YWH oMM cudaTHIa HWHCOH aKJIWHU Xap
TOMOHJIaMa PUBOKIAHTUPHUIINTA, TAOUAT CUPJIApU Ba XaKUKATUHHU OWJIMIIM MYMKHHIIUTHra KaTbUN
umonrad. MMon CuHo ¥3 ¢aonustuaa KOTHO KOJATraH JAMHUN aKyjaajgapra, >KOXWUIMTH XaaJlaH
omuO, Y3uHU 01MM Ae0, ToaT — nboAaTAaH Hapyu OopMaiiTuraH Ba KUM OMJIUM OMJIaH LIyFyJIaHca
YHU KOpallaWJuraH, XyJ0CU3 - JaXpHHINKAa alOaiiiuran maxciapra Kapim Mypocacus Kyparl
o6 6opanu. MOH CuHO ogauii MycylIMOH cudaTiia Xyao OOpIUrura MIOHCaAa, JJIEKUH YHUHT
MYCYJIMOHJIUTU Oy nyHENA oJlaMJIapHU WIIMHY (akaT ToaT nboaaTAa KyJUlalllHy, py3a TYTUILIHH Ba
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KYpBbOH YKHIIIaH ubopat ae6 ounaaurad xypodordmiapra 3uj 3]Iu.

Vnapra kapmu myHaan Aeuau :
Kybpn 4y manu rozod Ba ocuon HaOyBan, Maxkamrtap a3 IMOHM MaH UMOH HaOyBan ,
Jlap naxp 4y MaH SIKHH Ba OH XaM Koup, Ilac nap xama naxp sk MyCyJIMOH HaOyBas.

(Menu 6exopnan 6exopra kopup ae6 aitbnam ocoH smac. [lynéna MEHUHT IMOHMMJIAaH KaTTHKPOK
MMOHHUHT ¥3u Tonuiamaiau. Jlynéna maxkaM uMOHIM OuTTa Oyicaro, y XxaMm Kodup Oyica, 1eMak
AN OyTyH nyHEMa OWTTAa XaM MYCYJIMOH HYK skaH-na). Mon CunonuHr dancaduil cucremacu
MaTEpUATUCTUK Ha3apusCH XUCOOJaHTraH Typiau »dJeMeHT (aHocupu ap0oa) TabIMMOTHTA
acociaHaay. XWHIUCTOHJA Maiao OYiraH Ba y epAa xaMm Xypmarra sra Oynrad, 0y TabIMMOT
MYCYJIMOH OJJAaMUHUHT ypTa acp ¢ancadacuia SHru MaTEPUATUCTHK Kapallu 3/IH.

N6u CuHO MaTepUSTHUHT HYKOJIMACIUTY XaKuaa IIyHaan €3a1u:

Xap xaiixary xap Haklll, Kd IIyJ MaxB KyHyH, Jlap Max3aH py3rop rapaaj Max3yH.

Uyn 603 xaMHUH Ba3Xx MaBaj Ba3xu (arnax, A3 mappau raiibam oBapaj XaK OepyH.

(Xo3mp Hyk O6ymub xerran xap Oup Qopma, xap Omp HaKII aaBp Xa3uHacumga (MyK OYmuo
KeTMail) cakinaHuO Kosaau; Qajak axBOJM LIy TaxJuTAa OopaBepca, WYKIMK HapAacu OpTHAAH
XaKUKAT yJapHU SHA 103ara YuKapaau).

VY ¥3uHUHT Oy XyJocanapuaa MOJAUN AyHEHN AMKKAT OWJIaH YpraHUIIU HaTH)KACUAa KeJraH.
N6n CunHo TabuaT KOHYHJIApUHU OYUIl (PAaHMHUHT CHpJIapUHU 3rajljallja xed THHMal Uil Kypajau
Ba OOIKAJapHU XaM LIyHJai OyiauIIra yakupaiu.

YHUHT Ky KUppadH KOIUAA (DaONMATHHUHT TYpJIH >KaOXalapuHH Kampal OJraHIMTHHH
MHCOHI'a Ba YHUHI Ta0uarra sHa XaM YyKyppoK KHpuUO OopuIIMra CajaMOKIM coxaiapra
OarvIUTaHTaH acapiapu opkanu, Ymap Xaitém, Xanomumoua Pymuii, P. Bexon, Hocup Xwucpas
cuHrapu (aiinacyduap mwkoaura caMmapaiu TabCcup Kypcartaau. Y OOpIMKHU OMIUII, 0400— aXJIoK,
WKTUMOUHN cuécUil MyaMmoJiapra, MaHTUKMIA Macasajgapra KaTTa KU3UKUII OujIaH KaparaH.

AnOatta, (aHIapHUHT MOXUATHHU YYKYp YpraHuul Ba OMJIMM YYKKUIAPUHM Srajulall OCOH
um smac aM, Oynun MO6H Cuno ¥3 TtaxkpuOacuaa »3bTupod »3Tagu. Y ApUCTOTETHUHT
“Mertaduzuka” KUTOOMHU €1 onraH OYyica-ia, JeKUH MOXUATUHU TymyHmarad. @akar AGy Hacp
®opoOuitHUHT ApucTtoTenHUHT “Mertadusuka” acapura €3raH LIapXUHU YKUTaHJIaH KeHUHTHHA
yHra tymyHrad. M6H CuHO TabaumoTura kypa, Oapua MaBXyJAOTHMHI acoCH Ba HOTHJIOCH
«BY)XyIH BOXHO» aup, ssbHU Tanrpumup. Byxyan BOXHO-OMpPHHYM MOXHST, KaBXap. YHUHT
MaBXyAJauru cababuHu OOIIKa HapcalapJaH axTapHIl YPUHCU3IUP, YYHKH OMPHHUYM cabald YHUHT
HaTW)KacH, OKUOaTH OyiraH XwiMa-xwl >kapa€HJIapHUHI MOXHMATHUra OOFIMK Oyna onamaiau.
ByXynu BOXUOHMHI MaBXyIJIUTH YHUHT y3ura OornuK.  Byxkyau BoxuO ojmatuil Oynaranauru
ca0abiu, yHUHT OKHOaTH OYIMHUII BY)KYAM MYMKMHIIMTHHUHT MaBKyUIMK YCYJJIapy Xapakar, BakT,
MakoOH XaMm abanuiaup ned TabKuuiangun. Y — mMycTakuia Moxusr. by — Moxusr siroHa. Byxkyau
BOXKHUOHMHT OKMOATH BY)XKYyAH MyMKHHIUD. Byxyau BoxuO Ba By)KyAH MyMKHH Oup-OupuIaH BakT
HyKTau HazapujaH (apxianmaiinu. Ynap ypracuaaru dapk acnuaa HaQUCIUK Japa)kacu OwIaH
Oenrmnanaau. byHnan Tamkapu, 6apua Hapca, skapa€Hiap udomacu OYiaran ByKyaud MyMKUHHUHT
BY)KYAH BOXUO TOMOHHIAH SPAaTWIMIIM HMXTUEPUM dMac, Oalku 3apypuil, MaHTHUKKa 3H]
KEJIMaNIUraH )KapaéHIup.

N6n CuHo XapakaT MyaMMOCHUTa aJloXHia 3bTHOOp OulaH Kapaiau. Xapakar >KUCMJIapHUHT
WYKH MOXHUATHJAH Kenud 4uKaau. XapakaT — XOJMCAJApHUHT MakoHJIa coaup Oymummu. By
TyIIyHYaHH Oolikada, sbHU (a30BUM XapakaTra HucOaTaH yMyMud Tap3aa udopaanaml J03HUM.
Omum «llugpo kutobu»ia XapakaT TYIIYHYaCHHU KEHI MabHOAA KyHHMIarnda TabKUITIalIu:
MOJIUIIMK Ba XapakaT; XapakaT—MOJIUMIMKHUHT HWYKH XOJIaTH; MOJAMI olaM Ba Xapakar
OOBEKTHUB XapaKkTepra 3ra; xapakaT >KUCMJIAPHUHT y3apo YpUH aJMalIMHyBH OYIMO KoJMacja,
0anky KeHI MabHOJA YJApHUHT Y3rapuily, OUp XosaTjaH MKKUHYM Xoyatra yrumuaup. VoH
CuHOHUHT QUKpUYa, XapakaT KyHuIaru yura KYpHUHUILIA HaMOEH OYnaau: aklIMJeHTal Xapakar —
&KHucM OomIka >kucmaa 0ynuo, yma KucM xapakaTH OuiaH OuMpra xapakaT Kujiaau, Oup YpuHAaH
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OomKa YpuHra Ky4yajau, JIKMH Oy KHUCM ¥3 YpHHMHHU Y3rapTUpMaian; MaxOypuil xapakat — Yy
KUCMHHHT V3 XapakaTh 5Mac, XapakaTHUHT ca0abu >KMCM MOXMATHIIAH Talllkapuja. MacanaH, OT
apaBaHH TOPTaJH, CYB TALIMIIU, 0J1aM OJOB €KaJM, TOIIHM OTaJX Ba XOKa3oJyap; Tabuuil xapakar
— JSKHUCMHHUHT ¥3-y3u4a Xapakatuaup. OJOBHUHT KYTapWIWIIK, IIAMOJHUHT COAMp OYIuIy,
TOLIHMHT TacTra TymumM kKabwiap. By xapakar y3 HaBOaTtuaa nowpa Ba TYFpU YM3UK OYiiinad
xapakataaH uoopat 6ynaau. Lllynunraek, xapakar ¥3 HaBOatuaa, a3o Ba BaKT OUJIaH y3apo y3BHM
anokana Oymaaw. Sparunuin xapa€HUHUHT MOTHIOCH Ba MHTUXOCH OYyIMaraHu KaOu, Xapakar,
¢dazo Ba BakT XxaM abanuiaup. Yekcusnuk aiipuM XoJ/1a OJIMHTaH 4YerapajlaHral xapakar, ¢azo Ba
BaKTJaH TAIIKWJ TOTA]IH.

Myrtadakkup «®DaHIapHUHT akKjira acocjaHraH KucMmiapu» acapujna Oapua dancaduit
(dannapHy WKKHra — Ha3apuil Ba amanuii ¢ancadara Oynaau. Hazapuii pan meradusmuka (rokopu
napaxanaru (an), marematuka (Ypra 6ockuynaru ¢an) Ba ¢pusnka ((HaHHHMHT TACTKH KaTIaMH)IaH
nbopar. Meradusuka MyTiaaK OOpJMK Ba YHHHT YMYMHH XOJaTJapuHH MaBXyM KaTeropusuiap
BocuTacuia ypranaau. Unoxuér xam metapu3ukagad xoi sramnaiian. MaremaTika »KuCMIapHUHT
co muknopuii MyHocabarnapunu, (pu3uka 3ca TabuaTHU, MOJIMI OJTAMHU TaJKUK dTaJau. AMamuit
dancada cuécat, XyKyK, ouyiara aiokaop MyaMMOJIapHH, axJIOKHU KaMpab oyiau.

N6n CuHO MaHTHKHM WIMJAp TacHU(UTra KUPUTMAWIW, YHH OWIMITHMHT BOCUTAacH 1ed
xucobmaiiqu. MO6H CuHO V3UMHMHr TaOuMil - WIMUR Kapauulapuaa >KHCMIIAQpPHUHT —¥3apo
AJIOKAIOPIUTUHE Ba OMp OMpHra TabCUPUHH TYITYHUIIH OPKAJIH OH, KyEIl oJamiiapra, XaiiBOHOT Ba
YCUMIIMKIIAp ojlaMura TabcupiapuHu Eputub Oepuinra xapakaT kKwiagun. Mo CuHo XaéTuHu
TAAKUK KuiraH nactiaabku omumiapaaH A.A. CeMEHOBHUHT TabKUIJIAIINYA, OJWMHHU WIMHK-
dancaduii nyHEKapalIMHUHT IIAaKIDIAaHWIIUTa Byxopogaru mapT-mapouTiapyd WXKOOMM Tabcup
VTKasran; “byxopoja yimia mgaBp MHTEUIEKTyan xa€TUIard MaBxkKyJ] Oapya FOSBHI OKUMIIQPHUHT
yupaTHhIll MyMKHUH 37H.... YIIap y3apo Oaxcriamap, FOSIBUM Kypalll, XaTTO KOHJIM Kypaiirada oJu0
6opap >au. lyrunraek, byxopo 6o3opmapuaa apadua, popcua kyné3manap cotumiap, 6030pra sKuH
Maxasanap/a ’KyJaa Ky MyKoBadH Ba KUTOO Ky4upyBUM MUp30Jap smap 314. byxopona tabubnap
Ba apa0d MamylakamIapuIaH Kenud KOJraH HWCMOWIM3M Tapadopiapyd smap dAd, Yyiap
TaOMATIIYHOCIHK (DaHTIapuIaH MaTeMaThKa, acTPOHOMUS, THOOMET kabu (aHnapiaH owusanapiaa
napc 6epurnrap 3au” [2].

W61 Cuno acapnapu, yHUHT (dancaduil KapanuiapuHu oynd GepyBUH acocuil MaHOanapaup.
YHUHT WKOAWHU YYKYPPOK YPraHWII — OJMMHUHT WJIMHI MEpOCH OWJIaH YyKyppOK TaHHIIHINTA,
yiia naBp oAaMJIapUHM KU3UKTHpraH amabuii-¢ancaduii maB3ymap OWIaH TaHMIIUIITa WMKOH
Oepamu. By aca OyloK BaTaHAOIMIMMHU3HUHT WHCOH TAapOMSACHHUHT SXIIMJIAHWINNTA KYJTUIaH
KelraHya XW3MaTHHU aHTJall Ba TakKaupiamra Ba OMHOOApWH, yIa MaBpAard MKTUMOWM OHT
axXBOJIMHU KEHTPOK Ba aTpodinya TymryHumra épaaM oepau.

Hlynnait  xuimb, WO6H CuHoHuMHTr Tabo0aT, OOpAMKHM Ownuil, wiIMuii-ancaduit
TyHEKAPAIMHUHT MAK/UIAHUIIN XyCycuaard (GUKpIapy KyJa KUMMATIu OYiu0, ymapHU XO3UPTH
3aMOH €IUTapu OHTUTa €TKA3HIIl 3ca KaTTa WIMHM-TIEJarOTUK aXaMUsATra Sraaup.

Anaduériaap .
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Maxonaoa apnadan O0H Kyscu Kanaidaeu myxXyMuHu 3JeKmpoKuMEésutl (Gaoiiauean cyé acocuoa
unab yuKapuul camapadopauesuHu OWupul 8a YHOAH mpuxoepamma Kynaumupuul mexHoaiocusacu oyuuya
YMKA3UA2AH MAXHCPUOATAPHUNHE HATMUICATAPU 8A SH2U YCYIHUHS CAMAPAOOPULU KETMUPA2AH.

Tasnu cyznap: apna OoOHU, OOH KYACU KAnAiaeu mMyxXymu, OUOLO2UK YCYI, MPUXOSPAMMA,
INeKMPOKUMEBUU (DaoNauean cy8, IAeKmponu3zép, ouappaema, pH, snexmpoo.

B Oannoti cmamve npugedenvi pe3yibmamvl GbINOIHEHHBIX UCCIEO08AHUN NO ONMUMU3AYUU
npouzBo0Cmea U3 3epHa  AYMeHs AUy 0abouKU 3epHOBOU  MONU, NPUMEHSS INeKMPOXUMUYECKU
AKMUBUPOBAHHOU B00bL U Npedcmasiienvl Haubolee 3pdexmusubvle U HoBeliwue Cnocobvl NPoU3B0OCMed
MPUXOSPAMMBLIO.

Knrouesvle cnosa:. sepna sumens, stya 6aOouKu 3epHOBOU MONU, OUOLOSUYECKUL MemOoo,
MPUXoepamma, 2NeKmpoXUMU4ecKu aKkmueUpoBanHas 8004, dINEKMpoau3ép, ouagdpaema, pH, snexmpoo.

This article presents the results of studies on the optimization of the production of grain moths from
grain barley butterflies, using electrochemically activated water, and presents the most effective and
innovative methods for the production of trichograms.

Keywords: barley grain, moth grain butterfly egg, biological method, trichogramm,
electrochemically activated water, electrolyzer, diaphragm, pH, electrode.

Oxupru  #imutap  nmaBomuaa — PecnyOnuMKaMu3HM —~ UKTUCOAMM — JKMXATHAH — JKamal
PUBOMJIAHTHPUII MaKCaJuJa, CaHOAT XamJa KUIUIOK XY’KalIMK MaxcCyJoTjapu HUIIad YMKapuIl,
TapMOKJIAPUHH 3aMOHaBHUI WJIFOP MHHOBALMOH TEXHOJIOTHUsIAp acOCH/Ia sIHA/la TAKOMUJUIAIITUPHUII
- MyTaxaccuciap OIAuAa Typran J[on3ap0d wmacanamnapian Oupu OYyi1ub XucoOIaHMOKAA.
V36exucron Pecniy6mukacu ITpesunentunuar 2018 imn 21 ceHTSOPbh KYHHAA YBIOH KWIMHIAH
“2019-2021  immiapma  Y36eKHCTOH — PecryGlIMKACHHM — MHHOBALMOH — PMBOXJIAHTHPHII
CTpPATETHSICHHU TaCOUKIANI TYFpUCHAA TH (apMOHHIA WIMHM TAAKHUKOTIAP Ba WILJIAaHMAJIapHUHT
WIMHN CaJIOXUSTUHU MyCTaxXKamJilall Ba caMapaJOpJIMIMHU OLIMPUIL, WIMUN-TAJKUKOT, TaKpHuOa-
KOHCTPYKTOPJIMK Ba TEXHOJIOTUK HIILJIAp HATHKAJIAPUHU KEHT KOPUM 3TULI YYyH TabiIUM, WIM-(aH
Ba TaJOMPKOPJIMKHM HMHTErpalys KWIMIIHUHT TabCUpPYaH MEXaHU3MJIApPUHU SApaTHUll, MYXUM
Bazu(anapmaan Oupu cudaruga OenruiaaHgu. AWHHKCA KHIUIOK XYKAJIUK COXAacuia TYpId XWII
cuaram MaxCyJlOTJIApMHM KYDaWTUpHUII y4dyH, aBBajo, YCUMJMKJIApra cajOuili TabCcup
KypcaTtaéTran 3apapKyHaHJa XallapoTJIapura Kapliy KypallHUHT, 3HI MyKaMMaJl TEXHOJIOTusIapu
acocusia nuuiad YMKapuiaraH OMOJIOTUK YCYJUIAPUHUHT SIHTYM TaKOMMJUIALITaH TYpJapuHU KyIall
O0opacunarn wiM-paH ypracuaard ¥y3apo XaMKOPJIMK MHTErpalUsiCUHU KYYaTHpPUIIHU TaKazo
9TMOKZIA. ACOCHI TapMOK NaxXTa4WJIMK COXAacCHAA WIAN3 Ba KyCaK KypTUIa KapIlM Kypamjaa Kyl
Humiapnad Oepu OMOJIOTMK ycylga TpUXOorpamma mnammacuiad (oiganaHud KeITumHMOKAA.
Tpuxorpamma 6nopadbpuka Ba OnonadbopaTopusiiapja apna JOHUIAH OJIMHIAH JJOH KYsICH Karajarua
TyXymMH (cutatpora) na kymailtupmnanu. OHa martepuan cudartuia KysJaa JAajajaH TepuiraH
TabUMH TpUXOTpaMMalaHraH TyXyM HIUIATUIICA, KOJTaH jkapaéHiaap OnonabopaTopus mapouTuIa
apna JOHUAAH KYyNauTUPUIraH CMTATPOra TyXyMH €pJaMHIa aMaira OmMpuiagu. Aprna JOHUIAH
CUTaTpora TyXyMHU OJIMII CaMapajopiiuru JoH cudarura, uimad YUKapuil MApOMTHUra (XOHa
Xapopard, HaMJIMTH, TO3aJMIM Ba OomKaizap) XamJa MHIUIad YUKAPUIIHUHT TEXHOJOTHK
OMUJIIapUra OOFIHUK.

Xo3upru BakTaa 6uodadprka Ba Ononaboparopusiaapia AOH KysACH Kalajard TyXyMHHH
KynaTupuin skapa€Hu acocaH - apra JOHMHMH CUTaTpora JMYMHKalTapu OWiIaH 3apapiaiira
Taiiépnani, apra JOHUHHM CUTATpora JIMYMHKaiapu OWJiaH 3apapialll, CUTaTpora JUYWHKaJIapUuHU
NapBapyIl KWIKII Ba CUTATpOra KanaJlakjapuaaH TyXyM HUFHO ofuil Kabu O0CKUWIApHU Y3 Uuura
onanu. by ycynna apna moHu gactiiad 1oBuO To3anaHaau, Hammru 15-20% ra kentupuiaay xamaa
13 xmnorpamaas 3-4 cM KaJIMHIMK[A KaceTajapra >KOMIalITHpUIaand CYHIpa CUTaTpora TyXyMHU
cenuianO 3apapmamra Kywmiagd. CutaTtpora TyXyMUJaH JUYWHKAJIAp PUBOXIAHHO YHKUAO apra
JIOHUHHM 3apapiail 6ouutaiinu. By BakTaa TOH KM3MHIM HaMIIMTH 3ca Kamasnu. buodabpukanapnaa
OyHpaail >xapa€Hla apra HaMJIUTUHUA MEBbEPUN MIApOUTra KEATHUPUII YIYH OAJTUN BOAONPOBOJA EKHU
apuk cyBuaaH (oinananunany. bus taxxpubamuszaa (2015-2018 iumnap) apra JTOHMHM CHTaTpora
JUYMHKaJIapy OWiIaH 3apapiail naiTuaa AOH HAMIUTHHM MEbEPUN IIapOUTra KEJITUPHII Y4YyH
OVIMH CyB YpHHIA DIEKTPOKUMEBHH (aomnamtupwirad cyBaan (pH=9,5-10,5) doiinananauk.
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Onu6 Oopwirad WIMHNA TaJKUKOTIIAP YUYH UIIJIATUIAIUTaH CYBHU JIEKTPOKUMEBHN yCyaa
daomnamrupum auadparMaiy dIEKTpoIH3epiIapaa amaira ommpian. JuagparmManu - kepamuka,
FOBaK (QTopomact, Ope3eHT Ba XOKaszalapJaH Talépiam MyMKHH. AHOJA KHCIOTara YHJIaMIIH
MaTepHalilaH, KaToJ 03ca, HIIKOpjapra 4uaamid (HUKEN, THTaH, 3aHIVIAMaiJuraH ITyliaT)
MaTepuayuiapiaH TaiépiaHaad. OJEKTpojuiapra, MHKIOPA Ba DJIEKTpOAJapiard KUMEBHU
peakiusiap XapakTepu CyBHHHI MUHEpAJUIAIITaHUTa OOFJIMK OYIraH KydJIaHUII OepUIIay.

DnekTponusep auadparmMa OWJIaH HMKKH KUCMra axpaTtuiuO, y3rapmac 3JIEKTp TOKH
Gepuirana KaTHOHJIAp KaTojra Kapab, aHMOHJIAp aHoAra Kapa® XapakaTigaHaau. Y3 HapGaTHia
KaToJja — OKCHUIAHMII, aHOJJa - KalTapuiuil kapaéuiapu coaup Oynamu. MabiymKd, CyB 03
MUKIOpAa Oyiica XxaM BOAOPOJA KAaTHOHM Ba THAPOKCHUJ aHWUOHJIApUTa JUCCOLMIIAHTAH XOJaTia
oynanu. llynunraek, taxpuda yayH onuHrad BogompoBoJ cyBunga CaCly, NaCl, Na;SO4 cunrapu
Ty3JIap XaM KaTHOH Ba aHHOHJIapra

JIUCCOUMSIAHTAH  XOJlaraa  Oyaaim. /r
DIeKTpO.I SIIEKTP 3AHKUPHTA $H
yJlaHraHa KaTHOHJIAp MaHuit L : J._ *
DIIEKTPO/Ta, AHUOHIIAp Mmychar - Amon Karon.
SIEKTPOJ ~ TOMOH  XapakaTJaHaJH. :
Auoa ruapokewn wownapu - OH ¥3 57 HO0==H"+OH | #0=—= H"+ OH™
SIEKTPOHJIAPHHH Oepamu,  apam  |-n [ \H .
OKCH/IIAHMII JKapaéHu KeTamu. AHomma | . '5'1'331‘512:@31%+ 2'31_: CaCl=—=Ca"" 2CI
XI0p HOH/IApH KONAMM Ba yiap yaura [T o Clﬁ —— Hﬁ
Bojopon kKatmoH - HY  napunn _ : _.
OUPUKTUPHO, KHUCIOTAIM MYXHT XOCHI | HE ! CaOH, . . °
kunagn.  Karogma  xmop  monmapu 1-cxema.CyBHU 2JIEKTp KAMEBHH (aoyIaliTHPHII yIyH
QJICKTpOAra 573 SJICKTPOHJIApUHU 6€pI/16, 3JICKTPOJIMTUK BaHHA.
SPKMH XJIOpra ailJlaHaiu:

2cl- —2e=cl, T

Harmwxana xaron arpoduaa Ca*? monmapu KoJiaau Ba ynap ¥3ura rMAPOKCHI AaHMOHIAPHHH
OUpPUKTUPUO, HIIKOPUA MYXHT XOcwi Kuwinagu. HaTtwxkana (-) amekTpon — MaBxyd Oyirax
SpUTMAJaru MaIOHHUHT (+) ra SIKMH KUCMHU — HMILKOPHM, aHOAra SIKMH KUCMH 3Ca - KUCJIOTalIH
MyXUT 610 Komaau.

ONEeKTp 3aHXUPU Y3UIUO, BJEKTPOIM3 XKapaéHU TYXTaTWiIraHaa auadparMaHuHr KaToj
KUCMHU - WIIKOpHUI, aHOA KHUCMH — KHMCJIOTaIW 3pUTManaH uoopaTr Oynanu. CyBaaru MIIKOpHUHA
myxut Ca(OH), xwucobura, kucinoranu myxut HCl xucobura xocusn 0ynu0, ssbHH OyHAA CYBHU
JIEKTp KUMEBUHN (aosTAIITUPULT YCYIMHU KEJITUPUITaH cXeMacuaa Ky3aTHil MyMKuH (1-cxema).

Cxemana KYypuHHO TypHOIWKH, KATOJJAard acoCHil KUMEBUU peaklusuiap Xucooura
BOJIOPOJIHM XOCHJI OYJIUIIM, MKKMHYM TOMOHJIAH - SPUTaH KHUCIOPOJHHU THMJIPOKCHJI HOHHMrada
TUKJIAHUIIM XUCOOUTa UIITYM MYXUTHUHT UIIKOPJIAHUIIN COAUp Oynaau.

ONeKTPOKUMEBUN (aoTAIITUPUITaH CyB OWJIaH YTKa3uWiraH TaxpuOadapuMHu3 ydra
BapHaHTIaH uoopar Oynud, yd TakpopHilliukaa amanra omupwinu. byHna 1 BapuaHT amanaaru
ycyn 6ynub, aprna JAOHM OJMI BOJONPOBOJ CyBHMJa HaMJIAHIM Ba Ha3opaT BapuaHTH cudaTuia
OenrunaHAv. 2 BapuaHTAa JOHHU HamJall y4yH pH=9,0 ra TeHr OynaraH HsNEKTPOKUMEBUI
¢daomnamTupuarad cyB, 3 BapuaHTAa 3ca pH=10,0 ra TeHr OYynran 5>IEKTPOKUMEBHIL
¢daommamITHpUiIrad CcyB MHUIATWIIM. bapua Bapuantinapna ymoOy cyBAaH QoijanaHuin, apna
JOHUHHM CHUTaTpora JMYMHKAIapu OWiaH 3apapiall maiTujga amanra OMMPWIAW. ApraHu FOBHO
HaMJINTUHU MEBEPUN IIapOUTra KEATHPUII, SbHU CUTATpora JMYMHKajIapu OWiIaH 3apapliainira
Tal€pram amanjgaru ycyna acocujaa oMM BOAOMPOBOJ cyBuaa Oaxapuinu. TaxpubamapHUHT
HaTHXallapu UIyHW KypcaTaJukyd amanjgaru (Ha3opaT BapHaHTH) Yycyinjaa JAOH KysCH
Karnanakjiapuad HUFUO oMHraH cutoTpora Tyxymu mMukiaopu 1000 kr apna nonu xucobura 6085
rpamMmHH, 2 Bapuantaa 6300 rpammHn, 3 Bapuantaa sca 6600 rpaMMHM TAIIKWII 3TAU Ba JTOHIAH
KaraJakJapHUHT KYTU1ad yuyno uukumy 3-3,5 KyHra Te3JIalraiiuri aHuKJIaHId.

TaakuKOT HaTWIKaTapuIaH KyWuIaru Xymnocanap Keiaud YnKaau:
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- apma JOHUHHM CUTOTpOra TyXyMH OWiIaH 3apapiaml >xapaéHuua d>JIeKTPOKUMEBHMA
daommamrupwiran cyB (pH=10,0) nmmatum unoiad 9uKapuIn camapagopauruHu OITUPAId Ba UIII
KYHUHH TEKauu.

- Oy ycyn acocuia MaxcyloT TaH HapxuHu 15% raua kxaMalTUpUIUIITra, HHCOH
caJIOMaTJIMIUra TabCUP 3TYBUM 3aXapiu KUMEBUHM MOJjajap MIUIATUIMACIWIMHM, TaOuaTaaru
MaBXkyq Qoiganu SHTOMO(ArJapHUHT KYMaWWIIWra OSPUIIMIIHE XaMmJa 3axapiu KUMEBHMA
BOCHUTAJIAPHM YH/IM XOPW)KUIA MamilakaTIapJaH COTHO OJHMIITHA KUCKAPTUPILTA acoc OYIMOK/IA.
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AKTHUBU3ALAA CTYJIEHTOB ITIPU BBIIIOJITHEHUU CAMOCTOSATEJBHOM
PABOTHI HA AHI'JINVICKOM S3BIKE B ®EPTAHCKOM IMOJUTEXHUYECKOM
NHCTUTYTE

I'.C. MupzaeBa, X.A. MamananueBa

Depeanckuil NOTUMEXHUYECKU UHCIUMY M
(llonyuena 27.08.2018 2.)

Maxonada manabanapea mymaxaccuc QawiapHuHe UHAU3 MUIUOA VKUMUIUWMU 64  MYCMAKUL
MABAUMHUHE OaXCapuIuuuda maiaoailapHute Gaorusmuny Ouupuwl Uyiiapu Kypcamuiea.

Taanu cyznap:. Ykye dacmypu, ayoumopuadan mawkapi uul, mapicuma KU, maiépeapiux
Kypuut, Mycmaxul utid, UHU matKuiiaut, maecusl Smuid, qbaomammupuw, chadaﬂjzammupuw.

B cmanmve  pacemampueaemcs 60NpPOCHL "AKmu6u3aL;uu cmyaeHmoe npu 8blNOJIHEHUU
camocmosmenvHoll pabomsl Ha anenuitickom Asvike". Ocoboe eHumaHue yoeieHo MOmueayuu uHmepecos
CMYOeHmo8 npu U3YYEHUU OMOEbHbIX NPOPUAUPYIOWUX OUCYUNJIUH HA AHSTULUCKOM SI3bIKe, YMO
npedycmMompeno yueOHou RPpocPAMMOIL.

Knwuesvie cnoea. Yuebuas npozpamma, 6Heayoumopnas paboma, nepesood, Hno020mosKd,
UHmMeENNEeKmydalbHOCN1b, camocmosmeilbHasA pa60ma, opeanusayus, npedﬂoofceﬁue, akmueuzayus,
JNEKYUOHHASL M hopMuUuposarue mulcau, paboma 6 nape.

The article discusses the issues of "Activation of students when doing independent work in English".
Particular attention is paid to motivating the interests of students in studying certain profiling disciplines in
English, which is provided by the curriculum

Keywords: curriculum, extracurricular work, translation, preparation, intellectuality, independent
work, organization, proposal, activation, lecture m formation of thought, work in pairs.

Y4eOHOIl mporpaMMoil O MHOCTPAHHOMY SI3BIKY [IpEeAyCMaTpUBAacT HE TOJIBKO YMEHUE
CTYJEHTOB YNTaTh, INEPEBOJUTh M IEPECKa3blBaTh TEKCT IO ClenHaabHOCTH. OT CTYAEHTOB
TpeOyeTcsi Takke, 4TOObl OHM yMEIM M3BJIEKaTh COAEpPKATEeIbHYI0 MH(QOpPMAIMI0 M3 HAYyYHOI'O
TEKCTa, O(OPMIIATH MOJIYYEHHYIO B YCTHOM (BecTu Oecely MO CIEUUAIBHOCTH) U B MHCbMEHHON
dbopme (B Buae pedepaToB, aHHOTAIMK W TE3UCOB). DTy 3a7ady MOXKHO PEIIUTh TOJBKO TPH
MIPaBUILHOM COYETaHHM ayJJUTOPHOM U BHEAYAUTOPHONU CAaMOCTOSITEIbHOU PabOTHI.

Jlia mocTrKeHUs] HeOOXOAUMBIX PE3yJIbTaTOB MPHU BHIMOJIHEHUH CaMOCTOSITEIbHON padOThI MO
aHIIMHACKOMY SI3BIKY HEOOXO0IUMO:

1. opranu3oBarh crenuaiabHble CEMUHAPCKHUE 3aHATHS Ha aHTJIMHCKOM SI3bIKE;
2 OpraHu3oBaTh .BBIMOJIHEHHE CTYAEHTAMM pa3IMYHBIX 33JaHUN CHelMalIbHBIX Kadep
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(MMChMEHHBIE TIEPEBO/IBI, AHHOTAINH, pedepaTsl).

B mepBom ciydae CTyAE€HTBI BMECTE C HAay4HBIM PYKOBOJIUTEJIEM CEMHHApa COOTBETCTBYIOIICH
npodumpytomei kadeapsl IPOBOIMIN MOI00P HEOOXOIUMOM JIUTEPATYPHI C YUETOM KOHKPETHBIX
3agad. C moMouIbl0 NMPHUKPEIUVIEHHOro K Kadeape mpenojaBaTesst aHIVIMHCKOTO S3bIKA CTYIEHTHI
YUTAIM OTOOpPAHHBIC TEKCThI, TOTOBUJIM JOKJIAAbl M KPUTHYECKHUE COOOIICHUS 1O BHIOPaHHBIM
TeMaM. 3aTeM INPOBOJWICS CEMMHAP Ha aHMVIMHCKOM A3BIKE I10J PYKOBOACTBOM IpENOJaBaTelIs
npopumpyromei Kapeapsl.

Bo BTOpoMm ciy4ae cTyJeHTHI oslydasiy oT npoduiinpyroiei kadeaps! crieliuanbHble 3aJaHus 110
nepeBoiaM, aHHOTUPOBAHUIO U peh)epUpPOBAHUIO, CBI3aHHBIMHU IPOEKTAMU CTYJCHTOB 4 Kypca, WiIn
c Hyxzaamu kadenpbl. B srom ciydae mpenonaBaTenb aHIIMHCKOTO SI3bIKa MOYKET OKa3bIBaTh
MIOMOIIb B TIOATOTOBKE MMCBMEHHOTO MEepeBojia TEKCTa, pedeparoB peKOMEHJOBAaHHBIX cTarel. B
OpraHu3alK CaMOCTOATEIbHON pabOThI BBIAEISIIOT J1BA HAIIPABICHUS:

1.opranu3anusi CaMOCTOSTEILHON pabOTHI;

2. camocToATeNnbHas paboTa B ayIUTOPHUAX OCHAILEHHBIX COBPEMEHHON KOMIIBbIOTOPHOM
TEXHUKH.

[Ipy BBINOJHEHUH CaMOCTOATENbHON pPAabOThI HEOOXOAMMO YYMTHIBATH IICHXOJOIMUYECKYIO,
MHTEJJIEKTYaJIbHYl0 UM MOTHUBALlMOHHYIO TOTOBHOCTh CTYJIEHTOB K Hel. Bospact cryaeHTOB
IIpPEAIoaracT TAKyH) HHTEJUIEKTyaJbHYI0 T'OTOBHOCTb: YMEHHE COIOCTaBIATh WU CPAaBHUBATH,
aHAJIM3UpPOBaTh, APryMEHTUPOBaTh, J€jaTh BbIBOAbL. MOTHBAIlMOHHAs TOTOBHOCTh K
CaMOCTOSITENIbHOW paboTe mpeanonaraeT Hajluyue I[03HaBaTeNbHOrO uHTepeca. s ero
dbopmupoBaHus OOJBIIOE 3HAUCHHE MMEET BHIOOP NIpoOJeM, a TakkKe MpaBWIIbHAS OpTraHU3aIUsd
CaMOCTOSITENIbHON pabOThl KaK Ha 3aHATHUSAX, TaK U JIOMa, KOTOpas, B CBOIO o4epeb, 00ycIoBiIeHa
paboToii rpynmoi. Beienstores Tpu ypOBHS TOTOBHOCTH CTYJCHTOB K CAMOCTOSTEIILHOM paboTe Ha
3aHATHU: KOIMPYIOLIUI, BOCIPOU3BOJAIIMNA U TBOPYECKUI.

Konupyroumii  ypoBeHb (IiepBasi CTENEHb TI'OTOBHOCTH)- IIO3BOJIAET CTYJEHTY YyCBauBaTh
IIPUEMBl CaMOCTOSITENIbHOW JEATeNbHOCTH, COBEpIIaTh COOTBETCTBYIOLIME JeWcTBUs, paloTas
COBMECTHO C IpEnoJiaBaTeleM HaJl aHaJU30M yCBaMBaeMOI'O MaTepualia C LEJIbI0 03HAKOMIICHUS.
Tak, mociae mnpouTeHUss TEKCTa CTYAEHTaM IIpPeylaraeTcsi Ha3BaTh €ro OCHOBHBIE MBICIIH,
apryMeHTHPOBATh CBOM BBIOOp, MpOaHAIN3UPOBATh IPUBEACHHbBIE B TEKCTE BHIPAKECHUS.

BocnpousBosmuii ypoBeHb (BTOpasi CTENEHb I'OTOBHOCTH) HPEAINOJIAraeT CaMOCTOSTENbHOE
BOCIIPOM3BEJIEHUE CTYIEHTOM TE€X NPHUEMOB, KOTOpble OBLIM YCBOEHBI COBMECTHO C
IpenojaBaTesieM, T.€. YMEHHE HCIIONb30BaThb TH IPUEMBl B aHAJOTMYHBIX ycinoBusaX. Ha stom
YpOBHE TOTOBHOCTHU CTYAEHTHI JAlOT OLIEHKY OCHOBHBIM IIOJOXEHHUSIM TEKCTa, B YeM -TO
COIUIAIIAOTCS, IPOTUB YEr0-TO BO3PAKAIOT.

TBOpueckuii ypoBEeHb (TPEThs CTEIIEHb TOTOBHOCTH)- CIOCOOHOCTh CTY/ICHTOB HUCIOJIB30BATh yXKe
YCBOCHHBIE TIPUEMBI B HOBBIX YCIOBUSAX CaMOCTOSTENIbHO, 0€3 MOCTOpOHHEH nmoMoInu. TBopyeckuit
BU/JI CAMOCTOSITESIbHOM pabOThl MpeAnoaraeéT yMEHUE CaMOCTOSITENIbHO COCTaBUTh BBICKA3bIBAHUE,
nath OoJjiee pa3BepHYTOE OMMCAHUE TOTO MM MHOTO (hakTa WiH, Ha00OpoT , MepeaaTh CofepKaHue
TEKCTa B CXKATOM BHUJE, clenarh 0030p, MPOBECTH JUCKyccuio. [l akTMBH3aluu CTYAECHTOB K
BBINMOJIHEHUIO CAMOCTOSITEIbHON pabOThl Ha AHTJIMMCKOM S3bIKE M JJIS TOrO 4TOOBI C/enaTh
CaMOCTOSITENIbHYIO paboTy OoJiee MoJIe3HOW U MHTEPECHOM, HEOOXOUMO YUUTHIBATh TpeOOBaHUS,
OpeabsBiIsieMble K YHOPaXHEHUSM B 3BYKO3allMCe B AayAUTOPUAX OCHAIICHHBIMH Oosee
COBPEMEHHBIMH KOMIIbIOTOpaMU. Tak Kak 3ByKOBBbIE y4EOHbIE YIPa)KHEHUS, KaK IPaBUIIO, CTPOTO
onpeNeNiAeT XapakTep, BHUJA, PUTM U TeMIbl pabOThl CTyAeHTOB. OCHOBHBIE TpeOOBaHUs
MIpeIbSABISEMbIE K YIIPAXKHEHUSIM:

1.B ynpakHeHue Hy»XKHO BKJIIOUATh HE OT/AEIbHBIE CIIOBA U CIOBOCOYETAHUs, @ PEAIbHBIE OTPE3KU
peuy WM MPEeASIOKEHNUS.

2.CocraBnsisi yOpaKHEHUs, IPENOJABaTeNb JOJDKEH YUMTHIBATh IICUXOJOTMYECKHE pa3Ivuus
CTYJIEHTOB W IIO3TOMY 3aJaHHE€ K MPAKTUYECKUM YIPaKHEHUSM JOJDKHBI OBITh TaK YETKO
c(OpMyYIHPOBaHBI, YTOOBI CTYIEHTHI CMOIJIM COCTaBUTh CaMU JJisi ce0s TU1aH JelcTBUi 1 paboTanu
Obl B TEMIIE€, COOTBETCTBYIOIIEM UX IICUXOJOTUYECKOMY THITY.

3. Heo6X0auMO y4uTBHIBaTh OOBEM CIyXOBOM MaMATH CTYAECHTOB 3KCIIEPUMEHTHI TOKA3bIBAIOT, YTO
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YeJIOBEK B COCTOSIHUU YAEpKaTh B mamsTu 7+-2 cioBa. CieaoBaTesbHO, MPEAIOKEHUS JTOJIKHBI
coziepxaTh B cede He Oosee 9 ClloB.

4. VYyuThiBas, 4YTO B CHJIy IICUXOJOTHYECKOTO pa3IMuds MaMsITH OJHU CTYACHTHI JIydYlle
BOCIPUHHUMAIOT MaTepUai co clyxa,a Ipyrum

HE00XOoarMa 3puTeIbHas Oropa, PEKOMEHIYETCSl CHAOAUTh YYalINXCsl IEYaTHBIM TEKCTOM

5. Bce ynpaxkHeHus B 3BYKOBOM 3amuce JOKHBI HOCUTh KOMMYHUKATHUBHBIM, CUTYallMOHHBIN
Xapaxrep.

6./ln1 TOro 4ToOBI MPHU CAMOCTOSITENLHOM paboTe CTYIEHTOB B KOMBIOTEPHBIX KaOMHETax
CTYICHTBl HE YyBCTBOBAM ce0s OAMHOKO, HEOOXOIMMO IOCTOSHHOE OOpaimieHue K HUM CO
CTOpOHBI IpernoaaBaTess, Tumna : "Ooparure ocoboe BHuManue Ha ", "' Bl roTOBHI " U T.1.
7.Cnenyer y4uThIBaTh, 4YTO JUISl TMOJYYEHHUS aBTOMATH3UPOBAHHOTO HAaBBIKA TOBOPEHHS C
ynoTpeOIeHUEM OMPEEIIEHHOTO IPAMMATUYECKOTO U JIEKCUUECKOTO SIBIICHUS, TEMIT BBIOJTHEHUS
yIpaKHEHHH JI0JDKEH ObITh 0OYeHB BBICOKUM ( 3a 50 MuH 1500 mpeioskeHuii ).

8.ITpu TakoM OGOJBIIOM KOJIMYECTBE MPEIOKEHHUI HAZ0 OMacaThCsl CHUKEHHS HHTEpeca K padoTe.
UToOBI 3TOr0 HE MPOU3OILIO, HA OJHO T'PAMMATHYECKOE MPABHIIO WM HA OJHO JIEKCHYECKOE
SIBJICHUE JIOJDKHO OBITh HECKOJIBKO YIPaKHEHHWH, HO B KaXJIOM JOKHO ObITh He Oonee 9-10
MpeAIoKEHUN. 3aTeM 3aJaHue JOJDKHO MEHSTHCS, MOCTENEHHO YCIOXKHSACh, TPUUYEM H3YydaeMbIi
AJIEMEHT OCTAETCS HEU3MEHHBIM, a 3aMEHBI MPOUCXOMAAT JUIIb 10 YacTSIM, KOTOpPbIE HE SBISIOTCS
HOBBIMH.

He MeHee BaXHBIM BOMPOCOM AKTHUBM3AIMHM CAMOCTOSITENLHON pabOThl SIBISETCS BBINOJIHEHUE
CaMOCTOSITENTbHOW Pa0OTHI CTYACHTOB Ha 3aHATHH. DTOT BUJI paOOTHI MPEIIIoaraeT napHyrm padbory
CTYJICHTOB MO KapTOuKaMm. YTpPaKHEHHUS COCTaBICHHOE MpernojaBaTesieM HOCUT TBOPYECKUIT
xapakTep. B HHMX ykazaHHa ompelesieHHas JIeKCHMYecKass MOJENb BOMPOCa, KOTOpasi SIBISETCA
HaMpaBIIAIOIIEH, a K04 K OTBETY JaHH CTYICHTY B KapTouke. Paboras B mape mo KapToykam,
CTYICHTBI JOJDKHBI CAMOCTOSITENILHO JIaTh OTBET- peakiuio. Pabora B mapax JaeT BO3MOKHOCTh
MEePEeUTH K Pa3BUTHIO peUH Kak criocoba GpopmupoBaHus u (GOpMHUPOBAHUS MBICIU Ha aHTJIMHCKOM
SI3BIKE.

[Ipy BBIOJIHEHWH BHEAYTUTOPHOM CaMOCTOSATENbHOW pPabOTBl y  CTyJAEHTa MOSBISETCS
BO3MOXKHOCTh ~ TBOPYECKOTO  MCIOJIb30BAaHUSI ~ YCBOGHHOTO  BHEAYAMTOPHOTO  MarTepuara,
CaMOCTOSITENTLHOTO BBIOOpa SI3BIKOBBIX CPEACTB JUIS BBIPAXKEHUS MBICIEH, BBIPAOOTKH YMEHHS
MOJIb30BaThCA HABBIKAMU, JOBEJCHHBIMU 10 aBTOMATH3Ma. XOTS CTYICHTHI U OTPAaHUYEHBI TEKCTOM
3alaHusl, OHHM MOTyT OoJjiee TBOPYECKH TMOAXOAUTH K BHIOOPY peueBbIX ¢GopMyn, a y
MpenoiaBaTesied MOSIBISETCS BO3MOXKHOCTh C MOMOINBIO YIPAXKHEHHN aKTMBU3MPOBATH HAa ITOU
cTaauu " 4yBCTBO- si3bIKa "B 1ensx nanpHeiiiero mopbimeHus 3¢pGeKTUBHOCTH CaMOCTOSTENbHON
paboOTHI CTY/IEHTOB Ha AHTJIMICKOM SI3BIKE, PEKOMEHTyETCSI:

- TpU NOATOTOBKE JIEKIIMU U TIPU BBHIMOTHEHUH MPAKTUUECKUX YIPaKHEHU oOpaliaTe BHUMaHUE
Ha TO, KaKW€ BUJbl CAMOCTOSITEIIbHON JEATEIbHOCTH OYAYT COBEPIIATH CTYIEHTHI B XOJ€ 3aHITHI
WJIH TP BBITIOJIHEHUU BHEAYTUTOPHOU pabOTHI.

CnMcok JuTepaTyphl
[1]. Kykymkun B.C.BBeeHue B meJaroruueckyo aestebHocTh, 2002,
[2]. Mupsaesa I'.C AKTHBU3AIHMS MBICIHTEIBHOMN JESTEIBHOCTH CTyAeHTa Ha neknun. Dap [Tu. Pecrybnukanckast
HAyYHO Hay4dHO-TexHu4eckas koHpepenmus 29.04. 2014r."V36ekucton PecnyOinMkacd MyCTaKWLTUTHHHHT
HUrupMa TypT HHIIIHMrUra O0TuIuIaHraH npodeccop-yKuTyBUMIAp WIMHKA- aMaJIiil aH)KyMaH! MaTepHaiap.
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Maxonada naxma KOMHOHEHMAAPUHUHZ OUPIUK YAVWAAPU Ypeanuiean Oyaub, yHOa naAxXmanu
cenlekyusl ea caHoam HAeJIApuHu mavCupu Keaimupujileau. Eapqa cenekyus Haeﬂapuda qucum I§O6ué’uHuH2
O2UPIIUK yayuwu naxma ea vucum oupiucuca Hucbamawn canoam Haeu nacavuwyu oulan owud 60pumu
AHUKJIAH2AH.

Taanu C_)73Jltlp.' naxma KOMNOHEHMAAPUHUHS O2UPIUK YIYWU, NAXMAHUHZ CE1eKYUOH HABU, d)u&’uK—
MexXaHuK xocca, uccumuk—(ﬁusuk xocca, cuepoCKonuk xocca, ndxmanule caHoam Haeu.

B cmamuve U3y4envl 6ecoesvle 00U KOMNOHEHMO8 XJ0onKa-colpya, npu@edeHbz GAUAHUA HA UX
CeNEeKYUOHHbIE U NPOMbBIULTIEHHblIE coOpna XTIONKA-Cblpyad. Onpedeﬂeno noswviueHue 8ecosvix 0ouell u Koaicypbul
CEMAH OMHOCUMENIbHO 6eca XJIONnKa-coulpyad u CeMAH, CO CHUMNCEHUEM NPOMBIULIIEHHbIX COPMOE XJIONKA-covlpya
60 6CEX CENEKYUOHHbIX copmax.

Knroueewvte cnoea: maccosas 0011 KOMNOHEHMOE XJa0onKa-celpya, CefleKlﬂlOHHblﬁ copm Xjaonka-
cvlpuya, qbu3u1<o—MexaHuquKue CGOlZCWlG(l, gbusuquKue 0601/70}’}16(1, cuepocKkonudeckue ceoﬁcmea,
l’lpOMle]leHHblﬁ copm XJonka-culpya.

The article studies the weight fractions of the components of raw cotton, shows the effects on their
selection and industrial varieties of raw cotton. An increase in weight fractions and peel of seeds relative to
the weight of raw cotton and seeds was determined, with a decrease in industrial varieties of raw cotton in
all breeding varieties.

Keywords: mass fraction of raw cotton components, selection grade of raw cotton, physical and
mechanical properties, hygroscopic properties, industrial grade of raw cotton.

MyamMmonu xosatu. [laxTa macTiabky MIIIAIIHAHT TEXHOJIOTHK YKapaHIapuaa NCCUKITUK
Ba MEXaHUK TabcUpiapra yupaiau. [laxTaHu KypuHTHIN, HamIall, To3ajall Ba IKHHJIAII
XKapaHIApUHUHT caMapalid aMajira ONIMPWIHINN YHA (PU3UK-MEXaHUK, THTPOCKOITUK Ba HCCUKJIHK-
(hu3uk xoccanapura OOFJIUK.

1-xanBan
[TaxTa Ba yHUHT KOMIIOHEHTIAPH OFUPJIUTUHU Y3ap0 HUCOUM yIyIIn
[laxra | [laxra Tona Unrar Unrnr xoburn UnrHr MarmzH
naen | Kypyx | Kypyk | laxrara | Uwmrmmra | Kypyx | [axrara | Kypyx | Ilaxrara | Umrmrra | Kypyx | Ilaxrara | Usrmrra
EA3HH, | BA2HH, | HHcOaTaH | HAcOarad | pasHM, | EHcOatad | PasEH, | HucOatad | HucOaTad | BasHH, | HucOaTaH | HEcOaTaH
rpas | rpau | yayme, % | yaymm, % | rpan | yoyme, % | rpam | yaymms, | yoyme, | rpaas | yaymm, | yaymm, Yo
% % %
Cenexupg saen 108-O
1 1567 | 567 36.2 56,7 100 | 6381 3532 | 22 3532 | 6468 | 4127 64.68
2 1547 | 547 354 .7 100 | 6464 3.69 2385 369 631 | 4078 63.1
] 1489 | 4890 | 3285 489 100 | 6715 387 25,99 87 6,13 | 41,16 613
4 1458 | 458 | 314 4R 100 | 6838 3970 | 213 3070 | 603 | 4108 603
Cenexupa magn C 65-24
1 20 | 7426 3713 931 1252 6220 6.23 3125 497 | 629 | 3145 50,24
2 20 133 | 3665 5785 1267 6335 6.48 324 SLIS | 619 | 3010 4885
] 20 102 1 3510 5485 11298 | 649 6.96 uE 5365 | 602 | 3001 46,35
4 20 685 | M2 237 | 1308 6540 7.16 358 MM | 592 296 45,26
Cenexama magn AH-35
| 20 148 374 6056 | 1235 | 626 384 292 4729 | 6512 | 3236 2n
2 20 150 B 564 1265 6425 6242 | 3121 4855 | 6614 | 3307 5145
] 20 6.68 334 500 | 1332 666 6.73 33.65 5085 | 659 | 3295 4915
4 20 63.6 318 4662 | 1364 | 682 703 3815 515 | 664 | 33.06 4845

[TaxTa TUTPOCKOMHK Ba Ky KOMIIOHEHTIN MaTepual XucoOJIaHuO, TypiH ymdamiapra ra
OynraH ToJa, YATUT KOOMFU Ba Mar3uaaH HOOpar.

[TaxTa Ba yHMHI KOMIIOHEHTIapU KypUTHII Ba To3ajall OOBEKTH cudaTHAa YpraHuiIraH
o6ynuo6 |1,2,3,4|, maxTaHn HAMJIMK OyiMYa X0JaTH MyXUM axaMmusT KacO 3Tu0, yHU (U3UK-MEXaHUK,
UCCUKIUK-(QU3UK, THUTPOCKOMUK Ba OOIIKa Xoccalapura TabCUp OTUIIM Xamjaa TaxTa
KOMITOHEHTJIAPUHU KYPUTHII HYKTaW Ha3zapuiaH yTa Mypakkad JKaHJIUTH KypcaThuO YTUiTaH.
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[TaxTa KOMITIOHEHTIIApU TOJIA, YUTHT KOOWUFU Ba Mar3u TYpIU T€OMETPUK Ba XUMHSBUU
TY3WIHIITA 3Ta SKAHJIUTH cababiii yIapHUHT COpOIMOH Ba ecopOums Xxoccanapu, PU3NK-MeXaHUK,
HCCUKIUK-(U3HUK Ba OOMIKa Xoccanapu oup-oupuman dapk kunaau. Tona Kamuuisip FOBAaK, YATHT
KOOMFH KamWUISIP-FOBAK-KOJUIOM]I, YUTUT MaF3M 3Ca KOJUIOW] MaTepuan xucoOmanaau. Kypurtuin
Ha3apUsICH Ba aMamUETH 1A |S| KanWUIsip-FOBAK, KOJIJIOU Ba KOJIJIOU/I-
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1 - maxur. [TaxTa TOJACHHUHT OFUPIMK YIyIIIAPH.

KanWUISIp-FOBAaK MaTepraiiap/a HaMJIMK OMPHUKHUIIN Ba aKpaJIMIl MEXaHU3MHU, KYpHIL KapaEHIapu
TypJId KOHYHUsTIapra Oyicynuin acocnanrad. LIyHHUHT ydyH nmaxTaHU KypUTHII PEXUMH OUp
KOMIIOHEHTH YYYyH ONTHMaJl, UKKHHYMCH Y4YyH HOKYJIail OYNMIIM MYMKHH, HaTHXaJla KypUTHILI
HOTeKUC OYnub, Tonma OpTHKYA KypuO KeTHO, YMIHT SXIIM KypUMai KOJHUIIM XOJIATH BYXKYIra
kenmokaa. llly Ouman Oup Karopja, HaMJIMKHM IaXTa KOMIIOHEHTJIAapu YpTacuaa HOTEKUC
TaKCUMJIAaHUIIIM XaM OMp KaTop Myammodsiapra onub keamoxaa. Kymiianas, Tabunii xonaTuaa Toa,
YUTUT KOOUFU Ba Mar3u ypTacuja HAMJIMK TaKCUMIIAHUII KOHYHUSTH aHUKJIAHTaH Oyicazna, KypHIl
xapaéHuaa 0y KOHYHUST Oy3uiaaud Ba HaMJIMK TaKCUMOTU KYPUTHII PEXUMUTA OOFIUK OYynaau.
Tonana HamnMK ymymu kam 6Ynu0, y KypUTHII areHTH OWJIaH TYFpUAaH-TYFPU yUpaInO UCCUKIHK
OJIMILIM XUCOOMTra Te3 Ba OPTHKYA KypHILHU K03ara Kejaau.

[TaxTaHu KypUTHIAa MCCHUKIMK Ba HAMJIMK XHCOOJapWHHU amalra OMIMPHUII Y4yH Haxra
KOMITOHEHTJIapyJa HaMJIUK TaKCUMOTH OmiiaH Oup KaTopAa YJIapHUHT OFUPJIUK YIYLUIAPUHU XaM
OMJIUII TaKO30 STUIIAJH.

MabiyMKH, TaXTaHU CEeJIEKLMs Ba CAHOAT HaBJIapu OYiKya YNTUTHU FEOMETPUK Yidamiiapu,
OFUPJIMKJIAPU Ba IIyHra MOHAH] HAMJIMK YJIYIUIApH Xap XU OYIUIIN MyMKUH.
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Taxpuéa yTkasum meroaukacu. [laxtanu cenexius Ba caHoaT HaBjapu OYyitmua Toia,
YUTHT MaF3d Ba KOOWMFMHHU aOCOJIOT KypyK OFHMPJIWK YIYNUIAPUHHU aHWKJIAIl Oyiuda TaxpuoOa
yrkazunau. bynunr yuyn C65-24 Ba An-35 naxra HaBuHu 1,2,3,4 caHoar HaBiapujaH l1Kr naH
HamMyHajap OJauHMO, Kyputum mkapu ¥Y3-M8 na alcomoT KypyK XojaTturada KypUTHIIIH.
Kypurunran naxrajgas 20 rpaMM/1aH HaMyHa OJIMHUO, TOJIACH KYJIJa aXKpaTUIIAH, TOJIA BA YATUT
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TOPTUIHO OFUpPNUKIapU aHUKIaHau. CYHrpa YUTUT Kaluuaa KUPKUIHNO YUTUT KOOWFU Ba Mar3d
axparunu6 orupiukinapu 0,001 rp anukmkaa ymuanau. Taxpuba 3 Ta KalWTanukaa amanira
ommpmiai. Takkocnam yayn 108-¢ HaBM maxTa KOMIIOHEHTIAPUHHHT OFHPJIMK YIYIUIAPH XaM
KEJITUPUIIIH.

Taxxpuéa HaTHKAJAPU Ba yJapHU Taxjmiau. 1 - xkagsan Ba 1,2,3 - maxmnapaa taxpuda
HaTwkanapu kentupwirad. KypunuO® TypuOAuKu, maxTaHU CeNeKIMsl Ba CaHOAT HaBJapu ToOJa,
YUTUT MaF3u Ba KOOUFHHU a0COIIOT KypYK OFUPIIUTHU YITYIINTa TAbCUP Tap IKaH.

bapua cenekiuus HaBiapuaa TOJaHU OFUPIUTHHU I1aXTa Ba YUTHT OFUPIUKIIapUra Hucbaran
yIyIIM CaHOAT HAaBU mMacaiimd OOopuIHMra Moc paBuila KamaiiMokia. JIeKuH ceniekiust Ba caHoAatT
HaBiapu OViinya kamaiumum Oup tekuc smac. 108-O HaBupa 1-caHoar HaBura HucOaTaH Toja
OFMPJIMTUHM  TaxTara  HucOaTaH
ynymuHd nacavumm 4,75% 6ynca,
C65-24 Ba Amn-35 HaBmapuaa MocC
paBumiaa 2,88% Ba 5,6% HHU TanIKui
ATajH, YUTUT OFUpJIMKJIapUra
HUcOaTaH yJAyNUIApUHU TacaluIIu
Moc pasumga 10,9%, 6,94% Ba
13,94% napHu TamKui STaau.

Uurur Mar3uHH KypyK Ba3HU
caHoaT HaBW Iacan® OGopuIM OMIaH
MaxTa Ba YWUTUT Ba3HUTa HHUCOATaH

Haxmaru canoam nasu KaManuIIu KYy3aTUILIU. [lynu
TabKUJIAII KEPAKKHU, YATUT MaF3UHU

o 8.3 60,3 Ba3HUHM YJIyIIM [axTara HucOaTaH
50,24°271 g5 514 caHoaT HaBjapu Oyinya Qapku

8,85 . 47,95
- .2 axamMusaTIM gapaxana smac - 0,49%,
1,85% Ba 0,51% Ha TalIKWI 3Taau.
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ITaxTa KOMITOHEHTIIApUHU
OFUPJIVK YIYLUIAPUHA caHoaT
HaBJapu Oyin4a GapKu acOCaH YUTUT
KOOMFM Ba3zHU XHcOOWTa Y3rapuilu
. e b B aHUKJIIaHOU.

Haxmanu canoam Hasu Ma’BHYMKI/I, naxTaHu
1-108-d; 2 - C65-24; 3 - An-35. KypUTHII Ba To3ajallga YHUIUT

3 - maxJ. ITaxra KOMIIOHCHTJIAPUHM OFUPJIMK YJIyILIJIapH. K061/1F1/1 KaJIWMHIIUTU MYXUM axaMHuiAT
KacO 3Taau, Yy YWTUT Mar3uJaH HAMIUK QXpalIHIl TE3JTUTHW, YUTUTHH MEXaHHK TabCHUpiapra
YUAAMIIMJIATUHU  XapaKTePJIOBYM KYPCATKWY XUCOOJaHA[M, IMaXTaHU KYpPUTHII Ba ToO3ajall
Ha3apusICH aMajduéTH y4yH MYXUM axaMusaT kacO 3Tagu. UWruT KOOMFM KaJdWHIWTHra Kapad
TO3aJIaluIap COHM OeNTHIIaHa Iu.

OnuHran HaTWXKalap MaxTa To3ajall caHoaTH/a WIUIaHAéTraH O0apya MaxTaHU CENEeKI[MOH
HaBllapyja MaxTa KOMIIOHEHTJApUHH YIYHUIAPUHU YYKYPPOK YpraHuO YMUKHUII KEPAKIUTHHU
ounaupaIu.

Xyaoca: [laxta KOMIOOHEHTJIAPUHUHT ¥y3ap0O OFHUPJMK YIyHUIapu CEIEKIUs Ba CaHOaT
HaBura OOFIUK OYIMO, TONAa YMKHIIINUTA TAECUP STYBUM ACOCAH YUTUT MYCTIOFU IKAHJIUTH, YHU Ba3H
YIIYIIU TIaXTaHW CAHOAT HABU TacalraH cailmH omuO Oopurmm aHukiaaHau. OJUHTAH HaTHXaunap
MaBXKyJl Oapya CeNeKIvs HaBIapUHU MaxTa KOMIOHEHTH yIyIUIAPUHU YYKYPPOK YPraHUO YMKHII
Ba Iy acoc/a yJlapHU KalTa To3ajaluiap COHMHH OeTHIIAII YXTHEXKHU OOPIUTHHH KYpCaTaiu.
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HNCCIEJOBAHUSA OYUCTKHU CYJb®ATA AJIIOMUHUSA OT OKUCJIOB KEJIE3A "
OTAEJEHUA PACTBOPA U3 ITPOAYKTOB PA3JIOKEHUSA KAOJIMHA

N.T. lllammmaunos, 3.H. Mamamxanos, ['.K. Koguposa

Hamaneanckuii unscenepno-cmpoumensHulil UHCIUNym
(Ilonyuena 30.08.2018 2.)

Maxonaoa Auepen kaorumnapu acocuodzu ArOMUHUL CYTbGAMHU MeMUp OKCUOUOAH MO3ANaAUl 6d
OYMKa0ar amtOMUHUL CYIbQaAmHU IPUMMACUHU AXHCPAMUO OTUUL HCAPACHIAPU YP2AHUNILAH.

Taanu cysznap: xaonuH, Kyuoupuwi, Quibmpraws, AuOMUHULL OKCUO, MeMUp OKCUou, HGUUL,
NOIUAKPUIAMUO, OEKAHMAYUSL, KOA2YJISIHM, AIIOMUHUL CYTb@am.

B cmamve UusyyenHa oducmku cyﬂbqbama ANIOMUHUSAL Om OKUCII06 Jicenie3a u npoyecca omoesieHus
pacmeopa cyib@ama amoMUHUs U3 npooyKmos pasznodcerus AHepeHCK020 KaoIuHa.

Knrouegvle cnosa. xaonun, npokaixa, gbwzbmpauuﬂ, OKCUO QIIOMUHUSL, OKCUO dicenesd, npomwvleKa,
NOIUAKPUIAMUO, OEKAHMAYUSL, KOA2YISHM, CYAbpam atoMUHUS.

The article studies the purification of aluminum sulfate from iron oxides and the process of
separating a solution of aluminum sulfate from the decomposition products of Angren kaolin.

Keywords: kaolin, baking, filtration, aluminium oxide, iron sulfate (111) flushing, polyacrulamide,
decantation, coagulant, aluminum sulfate.

B nacrosimiee BpeMs BO BCEM MHUpPE BEAYTCS HCCIEIOBAHHUS IO MOMYYEHHIO U OCBOCHHIO
MIPOU3BOJICTB HOBBIX BHUIOB BBICOKOA((EKTHBHBIX KOAryJsIHTOB. B 3TOM OTHOIIEHWW Ba)KHOM
3aayeil sABJIsETCS pa3paboTKa W YCOBEPIICHCTBOBAHME TEXHOJIOTMH TOJYy4YeHHs CyibdaTa
QTIOMHUHHS C BOBJICUCHUEM B MPOMBIIINICHHOE MPOW3BOJICTBO HU3KOCOPTHBIX CHIPHEBBIX PECYPCOB
[1]. dnst aTOrO0 HEOOXOAMMO 0OOCHOBATH PsiJI CYIIECTBYIONIUX HAYUYHBIX PEUICHUN, B TOM YHCIIE 110
CIICIYIOIIMMA HANPABICHUSAMHU: OINpEACIICHUE ONTUMAIBHBIX TEXHOJIOTHYECKUX IapaMeTPOB
BBIIIIETIAYMBAHUS ATIOMUHUKCOIEPIKAIIETO CHIPhS U MOMy4YeHUs CyibdaTa allOMUHUS; pa3paboTka
pecypco- U 3HeprocOeperaronieli TEXHOJIOTHU TepepabOTKH KaOJWHOBBIX TJHWH AHTPEHCKOTO
MECTOPOKICHHS Ha CyIb(]aT amroMUHUS.

Kak nokaszanu uccnenoBanus [2, 3], myTeM pasiloKeHHUs MPOKAJIEHHOTO KAoJWHA CEpHOU
KHCIIOTON W TOCIEYIoIeld paciyIblOBKOM M MPOMBIBKOM MOXHO H3BIedb B pacTtBop A0 80%
amfomuans. Omaako mpu HopMme S50-60%-Hoi cepoit kuciotel 100-105% co cHIXeHUEM
CoJiep>KaHusl OKCHJIA JKeJle3a B PACTBOPE YBEMUYMBAETCS KOJIMUYECTBO CBOOOIHON CEpHON KUCIIOTHI,
MPY HE3HAYUTEILHOM TIOBBIIICHUH CTEICHb W3BJICUCHUS aMOMUHUA. TpeboBaHUsS Ha cynbdar
AIFOMHHUS CTPOTO PETVIAMEHTH3MPYIOT COJEPKAHUE COSAMHEHHE JKelle3a U CEPHOI KUCITOTHI [4].

JIIsT  CHWOKEHHMS COJep)KaHUs CBOOOJAHOW KHCIOTHOCTH M COCIWHEHUH IKelle3a IIpH
pacmyiblOBKE TPOAYKTOB pAa3jOKEHUS KaoJMHA CEPHOM KHUCIOTOM BMeECTe € OOOPOTHBIM
pacTBOpOM BBOJWIM KapOOHAT, OKCUA WIU TUIAPOKCHUJ KalbIMsl W3 pacdyeTa Ha CBS3bIBAHHE
CBOOOJTHOM CEpHOW KHCIOTHI B Cylb(haT KaJblMs W JKele3a B ruapokcuia. [lomydeHHbIE TaHHBIC
MIpUBEICHHI B Ta0wmIe 1.

TaOmuvHbIC JaHHBIC MTOKA3BIBAIOT, YTO C IMOBHIIICHHEM HOPMBI BBOJIMMOTO OKCH/IA KabITUS
¢ 75% no 105% B Buzne cOeqMHEHMN KalbIMsl CHUXKAETCS COAEpXKaHUE CEpHOM KHUciIoThl ¢ 0,25-
0,27% mo 0,01-0,02%. OgHako, TPy ATOM 3aMETHO CHIIKAIOTCS ¥ COJICPIKAHUS OKCHIOB ATFOMUHUS
c 15,02-16,45% no 14,84-15,61%, xene3a ¢ 0,36 mo 0,03-0,07%. Ilpu 5TOM BBIXOA OKCHIA
aTIOMHUHUS CHHKaeTcsa ¢ 95,78-95,88% no 86,82-87,19%. CremeHb OCaXIACHMSA aTIOMUHUS
mosermaercst ¢ 0,12-0,23% mo  9,18-9,56%, a oxemesa  gocturaer  93,15-97,55%.

182 ®apI1 UTXK HT)K DepI1U ( STJ FerPI), 2019, Ne3 (No.3)



KPATKHE COOBIIEHUA

Jns momydeHus pactBopa cynb(dara aqlOMHHHA HEOOXOIUMO HE MPEBBILATh HOPMY
ocaxknatomero peareara 100%, droObl u30ekaTh TOTEph aMtOMUHUS. [IponcxokneHue
KaJIBLIMICOJIEP)KAILIET0 peareHTa MPaKTHUYEeCKH HE BIMSIET Ha TEXHOJOTHYECKHE IapaMeTphl
rporiecca BhIleTauuBaHUs.

Taoauue 1.
BnusitHue HOPMBI COCTMHEHUI KaIbIIUSI HA XUMHYCCKUH COCTaB MPOIyKTa
XHUMHAYECKUH COCTAB KUJIKON Brixox Cremens ocayers, %
Hopma da3bl, Macc. % [IPOAYKTa ’
C20, % SO | AlOs
Al2O3 Fe O3 ' FexOs Al>O3
¢B0O. A
CaCOs3
75 15,02 0,35 0,26 95,88 66,59 0,12
90 15,07 0,21 0,20 95,18 79,63 0,85
100 15,11 0,12 0,10 93,90 88,85 2,18
105 14,84 0,07 0,02 87,19 93,15 9,18
CaOo
75 16,45 0,36 0,27 95,78 68,42 0,23
90 16,76 0,19 0,21 95,13 83,08 0,91
100 17,07 0,09 0,11 93,76 92,49 2,33
105 16,53 0,03 0,01 86,82 97,55 9,56
Ca(OH):
75 16,05 0,36 0,25 95,84 67,76 0,17
90 16,31 0,21 0,18 95,01 81,27 1,03
100 16,78 0,10 0,08 93,82 91,24 2,27
105 15,61 0,04 0,01 86,94 96,38 9,44

B Ttabmuue 2 npuBeneHsl AaHHBIE 1O COJAEPXKAHUIO AIOMUHHUS B LUIaME€ MOCE Kaxa0u
cTaguu (pUIBTPALMK U IPOMBIBKH, BBIXOJy IIJIJAMOBOTO MPOJIYKTA.

Taoauue 2
BrnusiHue mpoMBIBKH Ha coJiepyKaHKe OKUCH allFOMUHUS U BBIXOJ INIaMa B 3aBUcUMOCTH OT T:2K

OTHOIIIEHHE BHIXO/1a IIJaMa K
Brixon mnama,
. AlO3, o HCXOJHOMY KOJIMYECTBY KaOJIMHA,
[IamMOBBIil TPOAYKT % Mmacc. % /T
BJIAYKHOTO \ CyXOro BJIAYKHOTO \ CyXOro
npu T: K =1:2,5
rocye QGuiIbTpanuu 3,45 445 35,7 1,44 1,15
nocse 1-oif mpoMbIBKH 1,16 39,7 29,6 1,28 0,95
nocie 2-0i MPOMBIBKH 0,53 36,7 27,3 1,19 0,87
npu T: K =1:5
noce GUIbTpauuu 3,24 35,5 29,5 1,36 1,13
nocJie 1-oil MpOMBIBKU 0,90 32,1 24,4 1,23 0,94
nocyie 2-oi mpombiBku | 0,38 30,4 23,4 1,17 0,86

[To naHHBIM TAaOJIUIIBI COIEPKAHNE OKHCH AIFOMUHUSA B IINIaMe cocTaBisieT 3,24-3,45% mnocrne
oTneneHus ocHoBHoro ¢uibTpata, 0,90-1,16% mnocne mepBoit mpomsiBku u 0,38-0,53% mocie
BTOPOM NPOMBIBKM. BBIXOJ BII@XXHOro muiama IIOCIE€ BTOPOM MNPOMBIBKM cocrtasisier 30,4-
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35,7%, cyxoro 23,4-27,3%.

IIpu paznoxeHus: AHTPEHCKHX KAOJMHOBBIX TJIMH CEPHOM KHCIOTOW MPU ONTUMAIbHBIX
TEXHOJIOTHYECKUX TapameTpax Ipolecca oOpasyercs TycTas Macca U3 cyinbdara aaioMHUHUSA,
xKelle3a U IPYruX KOMIIOHEHTOB, MPUCYTCTBYIONINX B UCXOIHOM ChIpbe. [l BeieneHus cyiabgpara
AIIOMUHUS, 00pa3yloulylocss Maccy MpOAYKTOB pa3ioKEHHUs PpaCIyNbIIOBBIBAJIM B BOJE IPH

T:2K=1:5 u nepememmBaiu B TeueHue 30 MUHYT 1Jid
pacTBOpEeHUs BO/I0PACTBOPHUMBIX coJiei.
O6pasyrouryrocs CYCIIEH3HIO0 MOJIBEprajiu
1 OTCTauBaHUIO. s YCKOpEHUs npotecca
OTCTaMBaHUs UCIOJB30BAIM TAaKXK€ BOJIHOM pacTBOp
nonuakpuiamuga (ITAA) ¢ xoHueHTpanueil ot
0,01% o 0,1% B kommuectBe 25 mil. IlonyyeHHbie
pe3ysibTaThl IO  OCBETIEHUID  CYCIEH3UU B
MPUCYTCTBUU  MOJHAKpUIaMHUJa MPHUBEACHbI Ha
pucyHke 1.

U3 pucynka  BHJIHO, BBEJICHHE
MOJINAKPUIIAMU 1A npu OTCTaWBaHUU
pacmysabIOBAaHHON CYCIIEH3WM TOBBIIIAET CTETEHb
ocBerneHust cycnensuu. Ilpu BBemenun [IAA ¢
koHueHtpauuen 0,01% nokaszarenu jiydine, 4eM Mpu
ucnonb3oBanun koHueHtpauuu [TAA 0,1% u 6e3 ITAA. Tak, creneHb OCBETJIEHHUS CYCIIEH3HH C
npumenenueM 0,1% pactBopa ITAA uepe3 30 MmunyT cocraBisieT 62%, npu npumeHeHuu [1AA c
koHnentpauuu 0,01% cocraBnser 69% u 6e3 [TAA — 48%. YBenuueHue npoAOKUTEIHLHOCTH
mpouecca orctauBaHus 10 60 MUHYT HE OKa3bIBae€T CYIIECTBEHHOTO BIUSHUS Ha CTENEHb
ocBetiieHUs. [IoBBIIIEHNE CTETIEHN OCBETIICHUS COCTaBisieT 7-9% u He mpesbImaet 55-69%.

BBuny Toro, uro cremeHnp ocBeTiieHUs He mnpeBbimaeT 70%, modToMy ObUIM MPOBEAECHBI
WCCIIEIOBAHMS 10 (MIIBTPALUHU KUAKOK (Da3bl CyCleH3WH IMOCIe OTICIECHUS OBICTPO OCeIaroIei
YacTH JEKaHTallMeld M CTYIIEHHOTO OCaJKa IOCJIe OTCTAauBaHUS B 3aBHCHMOCTH OT TE€MIEPaTyphl
npouecca. [lonydyeHHble pe3ynbTaThl IPUBEACHBI B TaOIUIIE 3.
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Puc.1. BausiHue npoaomKUTEIbHOCTH IIpoliecca Ha
CTeNeHb OCBeTNeHUs cycneHsuu: 1-6e3 ITAA, 2-
0,01% ITAA, 3-0,1% ITAA.

Tabuauna 3
Bruanue memnepamypul Ha ckopocmu puabmpayuy c2yweHHo20 0caoka u CyCneH3uu nocie
penyrbnayuu npoOYyKmo8 pasznoxicenus Kaoaurna cepou kuciomou npu XK:T = 5:1

CkopocTb (puabTpaluu CyCleH31H, CkopocTh (pUIbTpaluy CTYIIEHHOTO
Kr/M2.q ocajika, Kr/mM2.q
t,OC 10 110
1o ITo o o
yJbIIe BIITOMY pactBopy yJIbIIe BIANIOMY pacTBopy
y OCaJIKy OCanKy

50 376,2 97,8 295,4 308,4 80,2 242,1
60 401,4 108,4 327,6 329,0 88,9 268,5
70 418,7 116,2 350,7 343,2 95,2 287,5
80 429,9 118,7 358,3 352,4 97,3 293,7

W3 Tabmuipl BUIHO, YTO TeMIlepaTypa Mpollecca OKa3blBaeT CYLIECTBEHHOE BIMSHUE Ha
ckopocTs (uiabTparmy. Tak, mosbimenne TemmepaTypsl ¢ S0°C o 80°C yeemmumBaeT ckopocTh
(uIBTpaIUK CycreH3HH TIocie JeKAHTAIUU M0 pacTBopy ¢ 295.4 1o 358,3 kr/m2.4, a CryIeHHOTO
ocamka ¢ 242,1 mo 293,7 kr/m?4. DTo yKa3blBaeT HA TO, 4TO (DHIBTPAIMIO CYCIEH3WH U
CTYILIEHHOTO 0CajKa jKeJIaTeJIbHO MPOBOIUTH IPU BO3MOKHO BBICOKOH TeMIiepaType.
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OKUCJIUTEJIBHASA IEPEPABOTKA HE®OTEHIJIAMOB
J.A. Tommaros?, I".A. Baiimarosa!, ®.M. IOcynos!, ¥.P. Kaxxopos? I'. Mup3axynos?

Wncmumyma obweii u neopeanuuecxoti xumuu AHPY3, *@epeanckuii nonumexnuseckuti uHCmumym
(llonyuena 19.01.2019 2.)

Aueu uwinab yuxuiean 0KOpU camapaoop mMexHoIo2Us acocuoa Hepm Kyukacuhu oxkcuonab
KOHIapapo Uyiiapu Y4yH OAUHeaH UYIAPHU KOWAAUWL VYYH MAXCYIOmM Hedmoéumymea KYUuieaH xamma
HopMmamue manabnapea xeaeob bepaou.

Taanu cysznap: nedpmo, Hepmuinamu, yeneso0opoonap, ac@airbmeHiap, CMOLACUCOM MOO00anap,
CNULUKOKIUK, 3UUTUK.

Ha ocnose pazpabomannoii 8vblcok0Ih@hekmunol mexHoioeuy OKUCIeHUs He(hmeuLiamos noIy4ieHo
NOKpulmue 0151 MEHCHPOMBICIOBIX O0PO2, OMBEYAIOWee HOPMAMUBHBIM MPeDOBAHUAM K HehmeOumymam.

Kniouesvie cnosa: wnegpmo, nepmewinam, yene6000poodsi, acganrbmeHvl, CMOAUCHbIE Beliecmad,
853KOCMb, NIOMHOCHb.

Based on the developed highly effective technology for the oxidation of oil sludge, a coating for interfield
roads is obtained that meets the regulatory requirements for oil bitumen.
Key words: oil, oil slunge, asphaltenes, resinous substabces, density, viscosity.

B npoMbICIIOBBIX M TIPOM3BOJACTBEHHBIX YCIOBUSX IHpU  J100bIYE, TPaHCHOPTUPOBKE
u iepepaboTke HedTu-chipua oOpaszytorcs Hedremmambel. Jo6oi Hedrenuiam oOpasyercs
B pe3yJbTaTe B3aMMOAEHCTBUS HEPTENPOAYKTa C KOHKPETHOW TNPHUPOIHON cpenoit u popmupyercs
COIJIACHO YCJIOBUSIM 3TOM OKpY’KalolIel cpejoi B TeUEHHE ONPEIEICHHOIO IPOMEXKYTKa BPEMEHH,
MOJTOMY TI0 COCTaBY M (PM3MKO-XMMHUYECKAM XapaKTEPHUCTUKAM OJIMHAKOBHIX MIIAMOB B IPUPOC
He ObIBaerT.

[TpombIciiOBBIE HEPTENUIAMBI TTO COCTaBY M CBOMCTBAM HAMHOTO OTIMYAIOTCS OT APYTHX UX
Pa3sHOBUJIHOCTEH, OHU SBISAIOTCS HambOosee YUCTHIMH. Jlpyrue pa3sHOBUAHOCTH OOpa3yrOTCs B
pe3yibTaTe OTPULIATENIbHOIO JEUCTBUS 4EJIOBEKa, HUMEIOUIEr0 [Jel0 C HEeNpaBUIbHBIM
oOpalIeHus MU ¢ HePTENPOAYKTaMH.

B tabnuue 1 mpuBoANTCS TPUPOIHBIA COCTAaB Pa3IMYHbIX HE(PTEIIIaMOB.

Tabmumna 1
[TpupoHbIil cocTaB pa3aIuYHbIX HeTENIaMOB
HaumenoBanue Bunpl nedrenamon, % macc.

COCTaBa I'pyHTOBBIE ITpupoaHsie PesepByapHble IIpombICI0BBIE
YTeBoopoIs! 8,0-9,3 86-95 57-96 82-93
MuHepanbHbie
MIPUMECH 4.8-6,5 3,7-6,1 2,5-40 0,5-0,7
Kpucrannuzanuonna
s BOJA 1,5-5,2 0,9-4,0 2,5-6,0 2,2-3,0

HmeroTcst onpeneneHHble Mpo0iIeMbl B COBPEMEHHOM IMPOM3BOJICTBE OKHCIEHHBIX OUTYMOB,
OCHOBHBIM M3 KOTOpBIX SBISIOTCS HHU3KOE KaueCTBO ChIPbsl - TPEXKAE BCETO BBICOKAs
napaUHUCTOCTh M HECTAOMIBHOCTH (PAKIMOHHOTO COCTaBa, HE JO0 KOHIIA ONTUMHU3UPOBAH
MPOIIECC OKUCIIEHUS TSDKENbIX (Ppakiuil HeTel U OTCYTCTBUE YHUBEPCATbHON TEXHOJIOTMYECKOU
YCTAaHOBKH TMIpollecca MOJIYYEHUs CBS3YIOUIMX OWTYMOB C ONTHMAaJbHBIMU KAa4€CTBEHHBIMH HX
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nokazarensiMu.  IlodToMy — JOpOXHBIE ~ TOKPBITUS ~ 4YacTO  HE  COOTBETCTBYIOT IO
HU3KOTEMIIEPATYPHBIM, IJIACTUYHBIM U PSIAY APYTUX CBOWCTB HOPMATUBHBIM TPEOOBAHUSIM.

BriepBble Kak BTOPUYHOE CHIPHE, MPOMBICTIOBBIN HE(PTENUIaM HMIMPOKO AHATU3UPOBAICS JUIS
OTIpe/IeNICHUs] €ro TPYMHIOBOIO COCTaBa, TaK U MO (U3MKO-XMMHUYECKUM CBOHCTBaM. bbuio
YCTAQHOBJICHO, YTO HE(TEeNUIaM COAEPKUT MHOXKECTBO BBICOKOMOJICKYJSPHBIX TPOU3BOAHBIX
HedTel, TakMX Kak KOHICHCUPOBAHHbIE apoMaTH4yeckue, Ha(TeHOBbIe, acQalbTeHOBBIE,
CMOJIMUCTBIE YTJICBOJOPObl. AHAIM30M 3JIEMEHTAPHOTO COCTaBa IPOMBICIOBOTO HedTenuiama
omnpezaeneno, Hamuuue cepol- (0,3-1,5%), azor- (0,1-0,3%), kucnopoacoaepsxkamux (0,6-1,2%) u ap.
nHOpOoHBIX (10 0,5%) npon3BoAHBIX HEPTEH.

MHOrOKOMIOHEHTHBIA COCTaB MPOIYKTOB He(TEIIaMOBBIX aMOapoB HedTenoO0bIun, Haaudue
Pa3NUYHBIX XMMUYECKUX COCIMHEHHH CO3/1al0T MHOTHE MPOOJIeMbl MpH pa3pabOTKe TEXHOIOTHH
00paboTKH, U3BIICYEHHSI U3 HUX TOBAPHOU HE(PTU, OUUCTKH OT HE(YTENPOIYKTOB TBEPAOIO OCTATKA.
Bbicokasi BS3KOCTh, MOBBIIMICHHOE COJCPXKAHWE MEXAHWYECKHX IpUMEce M, caMoe TIJIaBHOE,
BBICOKAsl arperaTUBHAas YCTOMYMBOCTb aMOapHBIX AMYIbCUH HePpTenoObun 00YCIIOBICHBI
MPEUMYIIECTBEHHO MOBBIIIEHHBIM COZAEpKaHuEM ac(aibTeHOB, CMOJ, MapauHOB U APYTHX
BBICOKOMOJICKYJISIPHBIX KOMITOHEHTOB [ 1].

Bce wu3BecTHBIE TEXHONOTMH TIEepepabOTKM HE(PTIHBIX IIJJAMOB MOXKHO pa3JeUTh Ha
TePMHUUYECKHE, XUMHUYECKHe, OHOJormueckue u (PU3NMKO-XUMUYECKHEe. XUMHUYECKHE METOIbI
YTUIM3AIMA HePTEIUIaMOB MO3BOJISIOT JTOCTUYh MX TOJHOTO O0E3BpEKHMBAHUS, a MOJYYCHHBIC
MIPOJYKTHI B Psi/Ie CIIy4aeB MOTYT OBITh UCIIOJI30BAHBI IOBTOPHO. B OCHOBE XUMHUYECKHX METOOB
JIeKAT TPOIECCHl SKCTPAKIIMK PACTBOPUTEIISIMHU, OTBEPACHUS C UCIOJIH30BAHUEM HEOPTraHHMYECKUX
(TAMHBL, KUAKOTO CTEKJIA, LIEMEHTA) U OPraHUYeCKHX 100aBOK (TMOTHCTUPOIBHBIX U MOKCUIHBIX
CMOJI, TIOJIMypeTaHoB). B wuTore mpu 00€3Bpe)KMBAaHUHM HEPTEIIIAMOB XUMHUYECKHMMH METOJIaMU
o0pa3yercs MPOAYKT, KOTOPBIM MPUTOJIEH Ui UCIIOIb30BaHUS IIPU CTPOUTEIHCTBE JOPOT, OTCHIMKE
3eMJISIHBIX HACBITIEH, TpakKIaHCKOM CTPOMTEIHCTBE, JIMOO MOXKET OBITh peajr30BaH CTOPOHHEMY
notpedurento. CornacHo IaHHBIM 00€3BpeKUBAaHUE HEPTEOTXOIAOB XUMHYECKUMH METOAaMH
JICIIIeBIIe, YeM 00e3BpEKUBAHUE TEPMUICCKIMH METOIaMu [2].

AHanu3amu TrpymnmnoBOro cocraBa U (GU3MKO-XMMHUYECKUX CBOWMCTB 00pa3loB HedTelnuiamMa u3
MIPOMBICIIOBOTO HedTeambapa MmorydeHsl CIEAYIONIHE PEe3yIbTaThI:

Tabauna 2
DU3NKO-XMMHUUYECKHE CBOMCTBA 00pa3lloB HeTeniama

yIIeNbHBIN BeC, r/cm® 0,990-1,15; Cymma apyrux yrieBo-aopofoB, | 955-60;
B TOM 4ucie, %:

Temmeparypa  3acteiBaHus, | 17-20; 'OHJICHCUPOBAaHHbBIE Ha(-TEHbI

°C (acanpTeHs) 20-30;

A3K0CcTh-1 1o B3-4 TJIEBOJOPOJIBI aJKuIHad-

npu 60°C, cek. 10-12. TaJMHOBOTO PsiJia 15-25;
CMOJIMCTHIE BEIIECTBA 5-8.

OuucTkoil HedTenulaMoB OT BOJBI M JIOBEJEHHEM MX JI0 TOMOT€HHOTO COCTOSIHUS ObUI
onpeAenéH ero JIEMEHTHBIM U arpecCUBHO-MEXaHNYECKHU cocTaB (Tabi.3)

Tabmmuia 3
DJIEMEHTHBIN M arpeCcCUBHO-MEXaHWICCKUI COCTaB HEPTENIIaMOB
DeMeHTHBIN cocTaB, % Conepxanue Mex. mpumecH
PasnoBugHocTn
MEpKanTaHOB, THO- (KOMILJICKCHBIE COJIN
He(TenuIaMoB C H O N < 0 0
coeauHenuii, % MeTaJIoB), %
['pyHTOBBIC 780 | 6,9 3,5 2,7 5,5 5,0-8,0
[TpuoHHbIC 820 | 7,2 2,0 1,2 4,0 3,5-4,0
PesepByapublie 856 | 84 | 10 | 04 0,3-0,5 0,5-0,7
[TpombiciOBBIC 88,9 | 8,6 0,4 0,2 0,1-0,2 0,3-0,4
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[TpombIciioBBIe HEPTENUIAMBI IO COCTABY U CBOMCTBaM HAMHOTO OTJIMYAIOTCS OT APYTHX UX
Pa3sHOBUJHOCTEH, OHM SBIAIOTCA HAa MHOTO YUCTBIMHU. Jlpyrue pa3HOBHJIHOCTH OOpa3yloTCs B
pe3yabTare OTPHULATEIIFHOTO  JEHCTBUS YEJOBEKA, HMEIOIIEro JejJ0 C HempaBWIbHBIMU
obpamieHussMu ¢ Hedrenpoayktamu. [lo pesynpraTaMm HcciaeloBaHMM MHOTHMX Pa3sHOBUAHOCTEH
HE(PTEIUIaMOB PE3epBYapHOrO THUIIA YCTAHOBIIEHO, YTO COOTHOIIEHHE B HHUX HE(TENpPOIYKTOB,
BOJIbI U MEXAaHUUYECKUX MpUMecel (YacTULbl IecKa, IIMHBI, P’KaBUMHBI U T.J.) KOJeOJIeTcs B OYEHb
IIMPOKHX Mpeaenax. YTIeBoaopo sl cocTaBisaoT 5-90 %, Boga 1-52 % u tBepasie npumecu 0,8-65
%. Kak cineactBue, CTONb 3HAYUTEIIBHOE M3MEHEHHE COCTaBa HE(PTELUIaAMOB, TAKKE ONPEAEISIIOT
JMana3oH W3MEHEHHS HX (U3NKO-XUMHUECKUX XapaKTePUCTUK, KOTOPbIE SIBISIIOTCS  OYEHb
HAPOKUMH [3]

[lpuBeneHHBIE COCTaBBI Ui PA3HOBUAHBIX HEPTELIUIAMOB IOATBEPXKACHBI JTaHHBIMH HUX
aHAJIM30B U IPEACTABICHbI YCPEIHEHHbIE MHTEPBAJIbI COACPIKAHUSA X YIIIeBOIOPOI0B (Talm.4).

Tabnuua 4
['pynmoBoii coctaB HeQTEIIaMOB
PasnoBugHOCTH HedTemmamon, %

HaumeHoBaHMe TpynmoBoOro Tpynto- | Ipumon- | Pesepsy- TIpombIc-

YTJIEBOIOPOAHOIO COCTaBa BbIE HbIE apHbIe JIOBBIE
BricokoMonekymnsipHbie
napauHUCTHIE 42-50 32-35 30-35 25-40
KonzaencupoBanHble apoMaTHYECKHE 8-10 20-25 10-12 20-25
Hadreno-apomaruueckue 15-17 20-22 25-35 15-17
AcdanbTeHO-CMOIUCTHIE 13-15 10-15 15-20 30-35

IInotHOCTH HedTemmamos Konebnercs B npeenax 930-1300 kr/m°, a TemmepaTypa 3acThIBAHHSA
ot -3°C mo +80°C. Temmeparypa BCHBIIIKK JISKHUT B auama3one ot 35 mo 120°C. Bepxuuit cioi
HedTenuiamMa TMpeAcTaBiseT Cco0OM  OOBOMHEHHBIM HE(PTENPOAYKT C COJIEp:KaHHEeM JO O
% TOHKOJIUCHIEPCHBIX TPHUMECEH M OTHOCSAIIMXCS K KJaccy dMYJbCUH «BoJa B Macie». B cocras
storo cnosi Bxomsar 70-80 % wmacma, 6-25 % acdanbrenoB, 7-20 % cmon, 1-4 % mnapaduHOB.
Copnepxanue Bojabl He mpeBbliaer 5-8 %. [lo BhIlle NPUBEACHHBIM pe3ysibTaTaM H3y4YeHUS
COCTaBa U CBOMCTB He()TEIIaMOB U C YU€TOM B HUX COJIEP’KaHHUsI CEPHUCTHIX (-THO) COEAMHEHUN U
XJIOPHCTBIX COJICH B JUCIEPCHU THUAPATUPOBAHHOW BOJBI, MPEICTABISICTCS BO3MOXKHOCTh WX
KJIaCCU(UIIUPOBATH CIEAYIOIIUM 00Pa3oM:

[L10THOCTS, T/cM® 0,95 - 1,35 «Tsokenas HEPTHY

CopnepxaHue —THO coelnHEHUH, % 0,9- 1,0 «CepHucras HepTb»

ConeprkaHue —THO COeTUHEHU, %o 15-3,1  «BpicokocepHHCTas
HEPTH»

Jis HapaOOTKM METOJOB aHalM3a IPOMBICIOBBIX HE(TENUIaMOB HEOJHOKPATHO ObUIH
noctasieHsl ux oopasusl B MOHX AH PVY3. Jlng yrunuszanuu OpoMBICIOBBIX HEPTENUIaMOB IO
MECTy HUX HaKOIUIeHHs B ac(haabTOOMTYM pa3paboTaHa TEXHOJOIMYECKas CXEeMa U CTEH]
MOOMJIBHOM yCTaHOBKM OKcuieHus. Ha maGopaTOpHOM CTeHIEe OKHUCIEHUS HedTenuiama
KHCJIOPOJIOM BO3/yXa OTpaOOTaHBI MapamMeTphl MIpoliecca noiydeHusi acdanbroOutyma. beina
pa3paboraHa Oosee coBeplIEHHAas KOHCTPYKLHUS peakTopa OKucieHUs cyOctaHuuu. OKHCIeHHe
MIPOMBICIIOBOTO HedTeliaMa KHCIOPOJOM BO3JyXa 0 HMHTEHCHUBHOM TEXHOJIOTMH B pEakTope
6apOOTaKHOTO TUIIA TIPOBOJUTCS BIIEPBBIC, UTO TPEOYET YCTAHOBJICHUS ONTHUMAJIBHBIX MAPaMETPOB
peakuuu. Ha oxucnenne wucnons3oBan 1200 1 mpomsbiciioBoro Hedrenutama. Ilomyuens
CIIEAYIOIINE ONTUMAJIbHBIE YCIOBUS IONYYEHHS MOKPBITUS JUISI IPOMBICIOBBIX JOpPOr W3
HedTenuama:

Temmepatypa oxucieHus 250 - 260°C
IIpoaoIKUTENBHOCTD OKUCIICHUS 40-45 q.
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Pacxon Bo3ayxa Ha cpen.moi.maccy

Hedremmama paBHbIM 420 1/MOJIH

150-200 51/u.

IIpn 3TOM MOJIyYEHHBIM MPOLYKT Ul MOKPBITUS JIOPOI COOTBETCTBEHHO HMEIN CIEIYIOINE

MIOKa3aTelu:
Bsskocts no B3-4 mpu 100°C, 35 cex.
Pasmsaruenus, 56°C
PacTsxumocts 1ipu 60°C >100
Bonomnornomaemocts B TIpeJl. HOPMBI
XpynkocThb 15

Takum 00pa3oM, yCTaHOBIIEHBI COCTaB U CBOWCTBA NMPOMBICIOBBIX HE(PTEIIAMOB, KOTOpPHIE
comepxkat a0 10-12 % Beiciinx mapadunoB, 25-30 % kxoHaeHcupoBaHHBIX HadTeHOB, 10 40 %
KOH/ICHCUPOBAHHBIX apOMAaTUYECKUX YIIIEBOIOPONOB, 10 10 % BBICIINX MAacieHBIX (paKIHd, A0

15 % acdanpTernoB u 10 5 %
He(TAHBIX cMmo [4].

CormnacHo
XpOMarorpaMme, B TOILTUBHOMU
bpakuuu pe3epByapHOTro
HedTenuama BEISIBJICHBI
bpakuu pe3epByapHOTro
HedrenuiaMa B CBETJIBIX
bpakuusx, cojiepKaHue

KOTOpBIX cocTaBisieT B %:
rentana — 1,04, nukiaonponaHa
2,05, mumermiarekcana — 0,9,
HoHaHa — 1,69, nekana 3,15,

nukimorentatpuena — 1,86,
IUMETHIIOKTaHa — 2,41,
VHJICKaHa - 3,69,
IUMETUIIOEH30J1a — 3,05,
METHJIIEKaHa - 1,73,

reHsiiko3ana — 3,55, momekaHa
— 14,62, w™mertunyHAeKaHa —
11,31, tpumexkana - 48,60.

Cymma 0OHapyKEHHBIX
KOMIIOHEHTOB COCTaBIIsIET
99,99%.

)4 IMPUBCACHHBIX  BBIIIC

N fr

Puc.1. Xpomarorpamma TOIIMBHOM (pakiuu HedTenuiama.

pe3yNIbTaTOB pa3pabOTKU TEXHOJIOTUU MOJy4YeHHs ac(hambToOOUTyMa MOKHO CII€NaTh BBIBOJ O TOM,
4YTO O MPHUEMJIEMOCTH IPOMBICIOBOrO He(TelIaMa Kak YIrieBOJOPOJHOIO ChIPbs TpeOyroIui
ri1y0OKOH nepepaboTKHU KakK B KUAKOE TOIIMBO, TaK U B LIEHHBIE OTYNPOTYKTHI 1J11 HE(QTEXUMHUH.
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VIIK 66.061.5(088.8)
OFUP CYIOK/IMKHU OKHMB YMKHUII TE3JTMTHHU AHUKJAILIIA
VTKA3SWITAH TAXKPUBABUI TATKAKOTJIAP TAXJIWJIN

WU.T. Kapumos?, B.A. Anumarop?

Y\®apzona nonumexnuxa uncmumymu, *Beneopod mexronozus ynusepcumemu
(Kabyn ununou 2.02.2019 1ii.)

Maxonada 6apbomadiciu dKkcmpakmop 1ad60Opamopus. MOOeIUHUHE apalaumupuul 30Hanapued
“o2up cyrOKIUK "HUHZ OKUO UUKUWL Me3NUSUHU AHUKIAUWL MAKcaouoa YmKA3UieaH —maxcpubasuil
madk;uwmﬂap Hamuaicaiapu maxiauiu KeamupuicaHt. Taxﬂwmap ocup CYKIUKHUHS OKUW me3aucuHu
XUCOOIAW YYYH MABCUsL IMUTEAH HA3APUL TNEH2TAMAHUHE MYSPUIUSUHU MACOUKTAUOU.

Taanu cyznap: osup cCylOKIUK, OKUW, Me3IUK, 60CuM, 2a3 MUK0opu,2az me3nucl, KApULUIUK
Koappuyuenmu, capgh, 3utIUK, CYIOKIUK Me3TUSU.

B cmamuve npuee()eHb AHAIU3 pe3yibmanmos IKCNEPUMERMAIbHbIX UcCne008anull no onpedefzeHuio
CKopocmu ucmevdernus CMAACENOU IHCUOKOCMUY 8 30Hbl CMEUEeHUS ﬂa6opamopH01J Mooenu 6ap60manCH020
axcmpakmopa. Aunanuz noomeepaicoaem NPaGUIbHOCHb NPEONONCEHHO2O0 MeopemuiecKoeo ypasHenus Ol
pacdema ckopocmu ucmedeHusl MANHCENOU HCUOKOCTNU.

Knroueevie cnoea: msowcénas (j)a3a, me4eHus, cKopocmso, daeﬂeHuﬂ, 2a3ocoaep9fcanuﬂ, CKopocmb
2asa, Koaghguyuenm conpomueieHus, pacxoo, nIOMHOCHb,CKOPOCHb HCUOKOCTHU

The article provides an analysis of the results of experimental studies to determine the flow rate of
"heavy fluid" in the mixing zone of a laboratory model of a bubbling extractor. The analysis confirms the
correctness of the proposed theoretical equation for calculating the flow rate of a heavy fluid.

Keywords: heavy phase, flow, velocity, pressure, gas content, gas velocity, drag coefficient, flow rate,
density, fluid velocity.

CyIOKIUK-CYIOKIMK TH3UMJapuja MWIUIOBYM SKCTpaKTopiapla CYIOKIMK (¢a3agapuHu
apaJlaliTUPHUIL YYyH SHEprusi OCpUILHUHI TypJIM XWI YCYJJapu MaBxya Oyiu0, ymap uumia
AKCTpaKLUs JKapaCHUHU KaJaUIalITUPUITHUHT UCTUKOOIIN ycylulapuiad Oupu Oy apaialliTHpHIL
JKapaéHura nHepT ra3 OKUMUHM KyJUIALIANP.

Oxopunarn Ttanmabnapaan kenud 4ukuO, OM3 TOMOHMMM3JAaH HWHEpPT ra3 épaamuiaa
apanamTUpyBYl 6apOOTaXKIIM SKCTPAKTOPHUHT KOHCTPYKIUSCH sipaTtuiras [1].

By spatunran kyn noroHamu OapOOTaXJIM SKCTPAKTOPHUHI IOFOHAIAPUAA HKOWJAIIraH
OMp Heya apaJallITUPyBYM Ba TUHAMPYBYM KOHTAKT  JJIEMEHTIApUra €HrWJl CYIOKIHUK,
anmnapaTHUHT UII YHYMJAOPJIUTHra OOFJIMK XOJia , SHT OCTKM KHCMHJAH Hacociap €paaMuaa
y3atunanu. OFMp CYIOKJIHMK 3ca, allapaTHUHI IOKOPM KUCMMJAH Maxcyc marpyoOkanapia
OUWIraH TEUMUKIap OpKaidu Oepunaau. by CylOKIMKHM TEIMKIAH OKMO UMKUII TE3JIUTU
TEMIMK YIYaMHra, TeIIMKHUHT KapIIMIUK KOd(QGUIMEHTHra, CYIOKIMKIAp 3UWINKIapu (QapKura,
CUPT TapaHIVIMKKa, OepwiaéTraH ra3 capduia apajalliTUPHILI 30HAJApUIaru ra3 MUKIOpU
KuiiMatnapura OoFnuK Oymamu [2].

OKCTPaKTOpHHU YiI4yamilapH, SKCTpaKUUAIAHAETTaH CYIOKJIHMK Ba 3KCTpareHT capdu OopKajau
novinxanaHagu. lIIlyHUHTr y4yH OFMp CYIOKJIMKHHM OKM3YBUM KyBYp TELIMIM YJI4aMU Ba OFUD
CYIOKJIMKHU TEHIMKIaH OKUO YMKHII TE3JIMTMHU aHUKJIAll MyXuMaup. by Macamanu eunm yayH
Hazapuil TaIKUKOTIap oind GOpuiand, OFUP CYIOKJIMKHHU OKHUII TE€3JUTMHU XMCOOJIOBYHM TEHIIaMa
TaBcus dTWIraH [2]. Maskyp Makojaaa TaBcus STUITaH TEHIJIaMaHHU TeKIIUPUII YUyH YTKa3uiral
Ta)XpHOaBUI TAIKUKOTIAp HATHXKAJIAPU KEJITUPUIITaH.

TankukoT o0bekTH cudatuaa GaproHa moiUTEXHUKA HHCTUTYTH “TeXHOIOTHK MallHaIap
Ba JKuxo3nap” Kadeapacuaa sipaTuiaraH Ba KadeapaHUHT JabopaTOpHsl CTEHIWra YpHATHITaH
0apOOTaXXJIM SKCTPAKTOPHUHT TAKpHOa KypuiMacuaan (origananmwian (2-pacm).

TaBcus 3TUATaH Ba TEKIIMPUIAETTaH TEHIVIAMAHN KYPUHUILIN KyHH1aruya;

o o 1
o= [2g{ppHy —pp (1- @) Hy} (1)

| =
"q g'I'JD
Oy epna: Ho — apanamrrupuim 3oHacu Oamanamura 6ynmo, Taxxpuda kypuwimacuna — H=0,45 m.

®apIT UTXK HTXK depIld ( STJ FerPI), 2019, Ne3 (No.3) 189



KPATKHE COOBIIEHUA

H1- nuku apanamTipuIn 30HaCH ATy CYFOKJIMK apaialliMac CaTXU OaaH UIUTH, M;
Hz- ofup CylOKJIMKHH TeImIMK Mapkasurada Oyiaran carx OajaH/ummrd, JjgadopaTopus
KypuimMacuaa 0y 6amanmk H»>=0,6 M ra TeHr.
h- THHraH OFUp CYIOKJIMK CaTX¥ OajaH JIuTH, M;
¢ - MYKH apajalliTUPHII 30HACHIATH Ta3 MHUKJIOPH,
g" OFUP CYIOKJWKHU TEHIMKIAH OKUO YMKHUIIMIArd KapIIUIuK kod(pdunmentu, (3

pacm).
P0— OFHUP CYIOKIIMK 3UYIUTH, KI/MS;
Pap - APATANIMA 3UUINTH, KI/MS,
by Tte3nukka OOFnIMK XoiAa OUTTa TEWIMKAAH OKUO 4YHMKAa€IraH OFHMp CYIOKIUK capduHu
TOIUII MYMKHUH.
Q: = TR? 03600, M3/coar; 2

TaBcus oTwiran 1-TeHrnamMaHd TEKUIMPHUII YYyH Taxpuba KypHUIMACHUHUHT WYKU
apaJaliTUPHIL 30HACUIATH a3 MUKIOPU () HUHT Ba OFUP CYIOKJIMK 3UYJIMIH Po, ApaJlalliMa 3UWIUTH
Pap JIAPDHUHT Y3rapUIIura OOFIUK XOJJa OFUP CYIOKJIMKHU YPHATWIITaH BaKIra OOFJIMK XO0JJa
TEIIMKJIaH OKUO YMKHUIIUAAru capy aHUKIAHIU.

Ofup CYIOKIMKHH OKM3yBYH TemwK yimyamu d = 1+ 2 MM HE Tamkwi 31au. Errmn
CYIOKJIMK cHu(]aTuaa cyB, OFMP CYIOKIUK CU(aTUaa TYPT XJIOPIH YIIIEPOJHUHT O€H30J1 OUilaH
apanammMacyd ONuHAW. EHTMI Ba OFMp CYIOKIMKIAP apaialiMacy 3UWIMKIAPUHU KyHUJard
dopmyna €pramMuaa aHUKIAHIM.

Pap = po - a+ peys ( 1- 2), Kr/ M3; 3
6y epra: pap — apanaliMa 3HUIMIH, KI/M°, po — OFUP CYIOKIHK 3MUIHTH, KI/M°;  Poys —
CYB 3WUIIMTH, KI/M° |
a —CYIOKJIMK 3UWIMKIapu yiaymu, %;

VTKkasuiaran TaxpuOanapaa OFup CYIOKIMK YIyIIHHH 33%, HIHMI CYIOKIHK YIYIIHHH
67% onuuau. ByHUHr HaTwKacuaa apajnaniMa 3UWINKIApH aHUKJIAHIH.

1. pap = 1200 - 0,33+ 1000 (1 —0,33) =1066, kr/m>;
2. pap =1100-0,33+ 1000 (1 —0,33) =1033, xr/m°;

Taxpubanap Kyimmaru Ttaptubma onud Oopwimu. OFUp CYIOKJIMKHU TEIIMKIaH OKHO
YUKHUIIUAAT KApPIIWIMK KOA(PQGUIMEHTH & HM aHUKJIall Y4yH TaxpuOanap yTkasunau. bynna 1
JUTP XaXKMJIArd CYIOKJIHK OJMHHO, OKHM3YBYM KyByplla XOCHJI KHJIMHTaH | Ba 2 MM JH
TEMIMKIApUIaH, OKUO YMKHII BaKTH aHUKJIAHAM Ba BaKTJIap KMWMaTHra OOFJIMK X0J/1a KapLIMIUK
KOX(QPUIHMEHTH aHUKTaHAH. TemuK NeBOPH KAIWHJIMTHHH TEIIWK JUaMEeTpHra HUCOATHHH

0/ d ¥3rapummra OofnuK Xonga rpaduk Kypuwiau (3-pacm). Jlactiab anmapaTHUHT HWYKH
apaJaliTUPHII 30HACHTa OFUP CYIOKJIMKHU OKH3YBUM KYBYpHAArd 2 MM JIM TEIIUTH OYMIIHO,
OFMp CYIOKJIMK Oepuiau. ANNapaTHUHT  apalaliTUPUII  30HAacura OepuiIaéTraH CYHOKIHK

apanamiMacu  TtenuruHd - wo = 0,07 M/c Kuiimatna y3rapTUpwiMarad Xojaraa y3aTHIIu.
¥Y3rapmac CyrOKIUK Te3Nnukiapua ra3z te3nuknapuan wr =0.051; 0,086; 0,012 wm/c kuitmaTtnapra
y3rapTupuiuo, KypUJIMaHUHT WYKA apajlaliTUPHIN 30HAjJapuaa Ta3 MUKIOPIAPUHHHT

TaXpuOaBUi  KuiiMaTiapu aHUKIaHAd. by KuiiMaTHM aHMKJIANI Y4yH AamnmapaTHUHT HWYKU
apajaliTUpUILI 30HACH TyTalll MWAMII INAKIWAA IIWmia naTpyOka OwiaH OOFIaHUO, CYIOKIIHMK
apanammacu catxu 6anananury Hi HUHT Y3rapumm anukiasam (1-pacm).

by ras tesnukiapura Moc xoiija ra3 MUKJIOPUHUHT TaxxpubaBuil kuiiMatiapu ¢ = 0,1; 0,2;
0,3 ra ysrapau. YpHATIWITaH PEXHMIAP ACOCHIA ANNAPATHMHI APATAINTHPHUII 30HACHTA OKHO
yuKaéTraH OFUp CYIOKIUK caphu TaxpubaBuil aHMKJIaHIUM. ByHUMHr ydyH anmapaTHUHT
YYKTUPUII 30HACHIA BaKIra OOFJIMK XOJJa YYKUII HATHXKACHAa XOCHJI OYIraH OFUp CYIOKIHK
KaTiaamMu Xaxwmu, h 6anannukka 60FiukK xonna anukiaanau (1-pacm). Taxxpubana YpHaTwiIraH BakT
0,25 COATHM TAUIKMI STAX. YTKA3WIraH TaKpubamap KeTMa-KeTIHTH Ta3 MHUKIOPUHHHT ¢ = 0,1;
0,2; 0,3 xuitmMaTiapua OKHU3yBYH KyBYp/aa XOCWJ KwMHTaH di=1 Ba 2 MM TeIIUK YI4aMJIapuHHT
Xap OMpU y4yH aloXuaa YTKa3UJIIH.

190 ®apI1 UTXK HT)K DepI1U ( STJ FerPI), 2019, Ne3 (No.3)



KPATKHE COOBIIEHUA
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1-pacm.OFHp CYIOKIMKHUHT OKUII TE3MUTHHA XACOOIIATI

- .. . . b o
g T T T T T T T —T T T T T
< =

cXeMacu.
I'a3 MUKIOpUHUHT Ha3apuil KNMMaTUHA KyWMJaru TeHIJIaMa OpKajau aHUKJIaHu [3,4].

¢0 = (1_ 0’04Wc)¢)'

2-pacm. JlabopaTopust KypHIMaCHHUHT
YMyMUN KYpPUHULIY.

(4)

By epna W'c —apanamTapuin 30HacuIaru CyrOKJIMKHIHT KEJITHPUITaH TE3JIUTH, M/C;
@' — CYIOKJIMKHM THHY XOJIaTHJIard I'a3 MUKJIOpH OYIMO Kyiuaarnya aHUKIaHaIHd.

0 =2,47w.% (5)

By epna: Wy — apanamtupuin 30HaCHJary Ta3HUHT KEATUPHWITAH TE3JIMTH, M/C;

35
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3-pacm. Temnk 1eBOpH KaJIWHIIUTH Ba TEUIMK AUAMETHPHHA

02 04

06 08 1

&/d

Y3rapumura OOFIHMK X0Ja KapIIIHK Kod(QPUIMHTHHYA Y3rapuir

rp

apurmy.

1-tenrnama épaamMuaa OFUP
CYIOKJIMKHU OKHII TE€3JTUKIAPUHUHT
Ha3zapuil KuWMaTiapu aHUKJIAHIU.
Orup cyrokauk capbu »sca 2-
TeHrIamMa é&pJaMujia aHUKJIaHIH.

Hazapuit Ba TaxkpuOaBuit
KMIMaTnap TaKKOCJIAHUO TaXJIMUI
KUJIMHH. Taxymmmap  orup

CYIOKJIMKHUHT  OKHII  TE3TUTHHU
XUCOONal y4yH TaBCUs OTWITaH

Hazapui TEHIJIaMaHUHT
TYFPWIMTHHU Tacaukianu. Hazapwuit
Ba TaXprOaBuit KUiMaTiiapu

opacuzaaru >HT karra ¢apk = 10% Hu
TalIKUA 3TAA. a3 MUKIOPUHUHT
y3rapummra OOFJIMK XOJja OFUp
CYIOKJIMK cappuHu y3rapuin
rpadukiapu Kypwiau (4 -Ba 5-
pacmiap).
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Q 1x10°®
M*coar)
HazapHit Qi 1x10*
m3/coa
20 + - — — = TaxpubaBuii asapii
1o 6+ - - — - TaKpuOaBHit
19 N
51
185
45
18 +
4 +
17,5
35
17 4 3 : | :
0 01 02 03 ¢
5- pacm. Q = f (¢) T'a3 MUKZOpHHU Y3rapuIImra
16 5 0*1 012 013 0] OOFITMK XOJIa OFUpP CYIOKJIHMK Cap(UHH Y3rapHil
' ' o rpajuru  (TakkocioBuM rpaduk). TemMKHUHT
4- pacm. Q = f (¢) T'az MuUKIOpPHHU y3rapuiura OOFINK X0JIa pag (TaxK pagux)
Kapmmimk koddumumentn & = 3.7; CylOKIHK

OFUp  CYIOKIHMK capduHu Y3rapuml rpaduru (TaKKOCIOBYH
rpaduk). TEIMKHUHT KapUIMIUK KOAQUIUEHTH & = 2,7; CYIOKINK
te3nmura we=0.07 m/c, (const). 1,2 — OFUp CYIOKJIMK 3UYJIUTH Po =
1200 xr/m3, apanamiMa 3UWIATH  pap = 1066 xr/m3; 3, 4 — orup
CYIOKIHMK 3uumurd po = 1100 kr/m%, apanamma 3u4inru  pap =
1033 xr/m3;

te3nurd we=0.07 M/c, (const).

1,2 — orup CyIOKIMK 3uumurd po = 1200 xr/m®,
apanaiiMa 3UWINrH Pa, = 1066 kr/m3;

3,4 — oFMp CyIOKIHMK 3uumurd po = 1100 xr/m®,
apajalmMa 3SUwIrd Pap = 1033 kr/m3;

Oxopuna omub® Oopwiran TaxpubaBuil TAIKUKOTIApD HATWXKACHIA  aNlapaTHUHT
apaJaAlITUPHIL 30HACUTA OKU3YBYM KYBYp TCIIUTHIAH OKUO YMKAETTaH OFUP CYHOKIUK TE3JUTUHH
XUCOOJIOBYM TaBCUsl OTWITaH TEHIVIAaMa Y3 TacAWFUHU TOIIA. ATMIapaTHH JIOWUXaJamiia
IKCTPAKIUsIIaHAETTaH CYIOKIUKIAD WHBEPCHSIIIMOH TYFPU TAHJIAHUIIM YYyH OFUP CYHOKJIUKHU
cap(GHHI XMCOOIAI MYXUM aXaMHsTIa Sraaup. Y TKa3WIraH Ha3apHil Ba TaXPUOABHIl TaIKHKOTIAP
HATIKACHJIA OFUP CYFOKJIMK Cap(pUHHA aHUKJIAII YIYH UMKOHUSIT SPATUIIIH.
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FY3A BAPTJIAPUT'A IOMIIIOK TALCUP OTUB TYKTUPYBYHU JE®OJIUAHTJIIAP
CAMAPAZOPJIUTH

M.M. V6aitnynnaes, ®.0. Tyxrames, M.A. Po3ukosa

Dapeona norumexHuKa UHCMunmymu
(Kabyn kununou 14.12.2018 i.)

Fy3a Odeporuayusacu wynoai myxum maoobupku, cugpamiu Oepoauayus KUIUHSAHOAH CYH2, &)3d
bapenapu myxkuauwy 103 6epaou, OyHOa Kycakiap o4uiuuiy mesiauaou, NUMMAazan Kycakiap emuiaou, 2y3a
woxnapu 2oenaean 6anand ycean Hcotnapoazu Kycakiaphiu MOOPIAHUWUNY 010U OIuHaou. Y3 eaxmuda
YmKazunean mepum On0U XUMUABUU OAPeCU3IAHMUPULL KYCAKAAPHUHE OYUIUMUOAH MAWKAPU, HKOpU
cuamau mona MuKOOPUHU OWUPAOU, MOAA Yupuwuky odapmapag Kumbd, XocuiHu y3 eaxmuoa mepuod
ONUHUUUHY TNABMUH DTHAOU.

Tasanu cyznap: oeghonruayus, 2y3a bapenapu, XuMusiguil OApeCcU3IaHMUpUuILL.

Heghonuayus xnonwamuuxa maxoe 6adCHOE Meponpusimue, Npu 9SMOM NOCAE KAYECTNBEHHO20
npogedenuss degporuayuu Onadam IUCHMbL XTONYAMHUKA, MAKNHCe VYCKOPAEMCs PACKpblmue KOpoOouex,
cospesaiom Hedospesuyue KOpooouKu, npedomspauiaemcs 3aniecHeHue Kopobouex pasmewjeHHbIX 8 8epXHell
yacmu pacmenuil. Kpome ycxopenusi packpvimus Kopobouex npu c80€8PEeMeHHOM NPOBEOeHUU XUMUYECKO20
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obesnucmeneHus nepe@ C60p0M ypoorcas nossvlutaemcs e6ec 6blCoOKoKadvecmeeHHo20 B60JI0KHA u
ycmparsaemcs cHUeHue 60J10KHaA, obecnevusaemcs CGO€6p€M€HHbZZZ C60p ypooicas Xjionka-colpya.

Knrwueswie cnosa: 6eqb0/mauwz, JUCMbBA XJIONYAMHUKA, Xxumudeckoe obesnucmenenue.

Cotton defoliation is such an important event, while after a good defoliation, cotton leaves fall,
opening of bolls also accelerates, unripe bolls ripen, and molds on the bolls located in the upper part of the
plant are prevented from moldy. In addition to accelerating the opening of boxes with timely chemical
deoxidation before harvesting, the weight of high-quality fiber is increased and rotting of the fiber is
eliminated, timely harvesting of raw cotton is ensured.

Keywords: defoliation, leaves of plants, chemical deprivation.

S'/'CI/IMJH/IKnapL[a MOJAJa  aJMalldHyBra TabCUp OTYBYM CYHbUH  MHTHOMTOpIApra,
repOMIMIapal TallKapy, YCUMIIMKIApD OapruHMHI TYKWIMIIMHU TE3JAIITUPYBYM MoOAjajap -
nedomuantiap (folium - Oapr) Ba VYCUMIMKIApHH Te3[a KypUTYBYHM JACCHUKAHTIAp XaM KHPasH.

Jedonuanus - ry3a O6apr OaHauIa aXpaTyBYM KaTjiaM XOCHJ KWIWO, YCHUMIIUKIAp OapruHU
TYKAIAUp. XOCWIHUA WUFUO-TepuO OJMILIAH OJAMH YTKazwiaguran aedonuanus ¢akat 6apriapHUHT
TYKWIMIIMHY TabMUHIA0 KoJIMaclaH, Oalku KYCAKJapHUHI MUIINO eTWIMLUIMHM Ba OYWINIIUHU
Te3NaIlITHpaad, cudaTiu NaxTa ToNalapd OJNUINra HMKOH Oepaigu, Kycak Ba TOJIAHMHT YUpUO
KeTHIIMJAH CaKIaiiayl Ba Fy3a KacaUIMKIApH XaMJa 3apapKyHaHJalapura Kaplid KypalluiiH{
SHIMJUTAIITHPAIH.

ABBanamOop, Fy3a MalpoHmapuHu Jedosmanus Taxdupura Taiépraiiga jgaja Ba YHHMHT
aTpoduaaru ykapukiaapHu kymum 3apyp. CYHrpa Fy3a MalloHJIapUHU KY3/1aH KeYUPHUII KepakK, sSTbHU
Fy3a YCHUMJIUTUHUHT HaBUTa, Oapr IUIACTUHKACUHHWHT KaTTa-KUYMKIUTH, FONKA-KaJMHJIUTUTa Kapad
neGonMaHT MHUKIOPUHM Oenrwiam Makcaara MyBOQUK Oynamu. AMMO allpuM  arpOTEXHHK
TaAOUPIApHUHT OY3WINIIM OKUOATHA, SITbHU YFUT COJIMIIA MyTaHOCHOIMK Oy3WiIranaa, cyB Kyuumina
XaTOJIMKKa Wyn KyHwiranga, OyHaa cyB KyuiaTuO, €nmacura KyWwiraH MaiJoHIap/ia FOBJAIl o3ara
Kenaau, MIyHAal Maigonnapaa nedonuaHT MUKAOpH Oenruiaanrad mebépaan 10-15 % ra ommpunu6d
CeMuIll, aKCUHYa OYJIraH MaiiloHIapa IyH4a Meb&paa KaMpok cenui Tascust yTunagu (. Temaes).

[yan xam Tabkumiad YTUIT Kepakku, nedoJiMaHT MHUKJIOPHHU Oenrmianiia HadakaT Oapr
103acura, OajJky Fy3a HaBUIa, KydaT KaJIMHJIMIMIA, XaBO XapopaTHra, LIaMoj TE3JIUrHUra, TynpoKaaru
YJIHC Hu xam xpcoOra OJIMHUIIM Kepak Oynmaau. XaBo xapopartd nedoiuainus cudarura Karra
tabcup Kwiaan. @D.TemaeBumar (2016) Ttavkumiamuya, OHTO-Iedon, Dan/[ED-abio
nedonmanTiapun xaBo xapopatn 20-22 °C nmapaxanma Gynramma sxmm camapa Gepamm, 22 °C
JapaxaqaH TacalTaHia TabCHPM Ce3uapiu Japaxkana kamasau, ammo 17 °C mapaxanan Tymmo
KeTca Fy3a Oapriapunu erapiuda TykManau. C-8290 ry3a HaBuHUHT Oup rektapugad 90-95 munr
Tyn Ky4aT KaIMHIMTH Oyica yHmaH ypraua 30-33 MuHT M? Gapr caTXu IIaKMIUIAHAIM, JEMaK
IOKOpUJaru TaBcusAra acocaH JAedonMaHTIapHU KyJulamja OMpMHYM HaBOaTaa, MIaMoJl TE3JIUru 5
M/cekaaH macT 6ynranaa, xaBo xapopatu 20 °C mam mact 6ynmaranja, TympoK HaMIMTH 3ca 60-
65% atpoduna 6ynranaa aedolMaHTIAPHU aHUK MEbEPUIA KYJIUTall sIX1y camapa oepanu. bynnan
OoIIKa XoJiaTiaapAa XaBo MacT, Ky4yaT KAIMHINTH KYI, Fy3a FoBiaraH Maiinonnapaa 15-25 % raua
nedonraHT MUKAOPH KYIIWIaAW, akCHH4Ya OYynraH Xojamiapjaa 3ca, AedOoNHaHT MUKIOPH
KaMalTHpUO CenuIaau.

Xo3upru BakTAa Fy3aHu Oaprcusnantupuuiia  sHru - OHTO-Iedon,dan/[ED-abio
CyroxkXM/I nedonuantnapaan kenr Kymnanuamokaa. Hlynunaraex buz 2017-2018 iumnapna onud
Oopran Taxpubammuzga sSHrU JaedonMaHTIapHU YpTa ToJalM Fy3a HaBiapuaa Kyuiaad, ylIapHUHT
MakOys1 MebEPU Ba MyIJAaTUHN AHUKJIAIUK.

Hemak, C-8290 fy3a HaBu kycakmapu 30-40% ouwnran wmyanataa aedoiuanus
YTkaswiranga GOHHUHT nedonuanus YTKa3uiaMaraH, ssbHU Ha30paT BapuaHTHIA Jedoiaranusaan 7
KyHJaH CYHT OapriapHUHr Tabuuil Tykunumm 2,4% Hu, Konran 94,9% OGapriap £y3a Tynuaa s
XoJiataa Typran 6yica, aedonuanusanan 14 xyn yrrau O6apriaapHusr Taduuit tykuwmmmu 4,0% Hu,
s 6apriap aca 92,6% HU TalIKuI STTAaHIUTH KAl STUIAN.

Cyrok xjopar-maruuii nedonuantuHuHr 8,0 1/ra Mebépna 3TanoH cudatuaa KyImaHuiIral
BapuaHTaa Aedonmanusgad 7 KyHmaH cyHT Fy3a tynuaa 18,9% kypuran Oaprmap, 30,5% spum
Kypural Ba 35,4% Tykuiran OapriapHu TalIKWi 3TraH Oyica, nedonuanusgad 14 KyHzaH cyHr
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77,2% ¥y3a OGaprimapu TYkwimb, nedonmant Tabcupunga 11,9% Oaprimap kypuran, 9,3% sipum
KypuraH Xojja ¥y3a Tylnuja CakJIaHuO KOJNTaHJIUTU aHukKJIaHau.OHTo-lledon nedonuantuaa sHT
tokopu HaTmkanap 0,15 y/ra Mebpépaa KyImaHWIraH BapuaHtiaa, Aedonmanusnad 7 KyHIAH CYHT
ry3a tynunga 33,3% smun Gapriuap, 1,7 % xypuran Oapriap, 7,8 % sipum Kypuran Ba 57,2%
TYKWIraH OapriiapHu Kaiin atraH Oynca, aedommanmsinan 14 kyaman cyHr 92,8% ry3a OGapriapu
TyKuanoO, nedonuant tabcupuaa 0,8% Oaprinap Kypuras, 5,1% spuMm Kypurad xoJsija ry3a Tynuaa
cakyiaHu0 Konranaury Kysatuwian. Kaiin stum kepakku, C-8290 £y3a HaBuHUHT Kycakiapu 30-40%
ounmirad Myanaraa, ymoy saru OHrto-lledon nedonmantHuHT 0,15 1/ra mMebpépna KyImaHWUITaH
BapuaHTJIap/a nedonauanys camapanopiaura aedoiaranusagan 7 KyHnan cyHr Hasopar BapuanTura
HucOaran Oapriap Tykuiaumu 54,8% ra 10KOpH OYITaHIUTMHU KYPUILIMMU3 MYMKHH, OyHIaH
tamkapu dTanoH cudaruga Cyrok XM/ neponuantu (8,0 n/ra)ra HucOaTaH IOKOPUPOK, sbHU 21,8
% KYIpoK Gapr TYKUITaHJIUTH aéH OYiau.
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Gapraap | dapriaap, | _ — oapraap | dapraap, | _ _
% % daprnap, | Gapruaap, % % oapraap, | 6apriaap,
%o %o %o %%
JedomHaniaiaH 7 KYHIaH CVHI Aedoamannsaaad 14 KyHIaH ¢cVHD
m 1 HazopaTt- 94.9 1,5 1,2 2.4 92.6 2,2 1,2 4
H 2 CyrorXM/1-8,0 w/ra 15,3 18,9 30,5 35,4 1,6 11,9 9,3 77,2
3 Duro-ldedon-0,10 1/ra 36,9 1,4 19,1 42,6 15,7 0,2 11,8 72,3
u 4 Iaro-dedon-0,15 n/ra 33,3 1,7 7,8 57,2 1.3 0.8 5,1 92.8
m S Iuto-ledon-0,200/ra 31,5 1.8 18,3 48.4 1,1 0,5 12,8 85,6
6 PanJED-abm0-5,0 n/ra 7,7 18,1 43,7 30,5 2 11,4 4,3 82,3
7 dan/IED-abao-6,0 a/ra 6,7 26,5 30,9 35,9 1,2 12,3 2,2 84.3
8 ®an/[Ed-aniao-7,0 a/ra 6,4 32,7 23,4 37,5 0,7 15,6 0,1 83,0

Taakukotnapaa sHr okopu Hatwkanap dan/led-avno geponuantununar 7,0 n/ra mebepra
KYJIJIaHWIITaH BapuaHTaa fedoiarannsaiad 7 KyHaaH cyHT Fy3a Tynunaa 6,4 % s 6apriap, 32,7
% xypuran Oaprnap, 23,4 % spum Kypuran Ba 37,5% Tykunran OapriapHu Kaiij dtraH Oyica,
nedomuanusaan 14 kynnan cyHr 83,6% ry3a Gapriapu TYKuauO, nedonauant tascupuaa 15,6%
Oaprmnap Kypuras, 0,1% sipum Kypuras XoJija Fy3a Tynua caKIaHuO KOJTAaHIUTH aHUKJTaH/IH.

Onu6 6opunran mM3naHUUUIAp IIYHU KypcaTaauku, C-8290 ry3a HaBUHMHT Kycakiaapu 30-
40% ouunranmga Outo-ledon aedomuanturuHr 0,15 n/ra KymmaHuiarad BapuaHTHAA KYIPOK
OapriaapHuHr TYkuiauiura tabcup S1au. lllynunraex, dan led-abno nedonumantu 7,0 n/ra
MeBEpPHUAA KYJJIAHWJITaH BapUaHTIa XaM Oapriiap TYKUJIUIIA FOKOPH SKaHIUTH MabiIyM OYIIIu.

Jemak, xynoca KwinO aWTUII MyMKHHKH, FY3aHH CYHBHH Oaprcu3laHTHPUIL, WIMHN
KyJUlaHMajap acocuja YTKaswica Xamja IOKOpUJaru TaBcuslapra amaji KWJIMHTaH XoJjjaa
nedonuanTiap KyJutaHuwica, Jedoinuanus camapagopiuru Oup MyH4a opTajy, Kycakjiap OYMIUIIN
Te3JNalla Iy, NupaBopauaa OUpUHYM TEPUM CaJIMOFU ce3wiapiu aapaxana omanu. lynna gpepmep
XYKATUKIapH  XOCWJIHMHI  aCOCHMMl KHUCMHHM OJMHA  HaBjapra TONIIMPHO, HUKTUCOAMN
MaH(aaTIOPJIUTH XaM Oup MyHYa OPTA/IH.

DoiiganaHwiIran axaduéraap
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IINIIA UINJIAB YUKAPUIII CAHOAT YAHI'JIAPUHUHI
JUCIIEPC TAPKUBUHU AHUKJIAI

H.A. Dprames!, B.A. Anumaros?, A.A. Axyn6aes!

Y\®apzona nonumexnuxa uncmumymau,
’B.I". Illyxo6 nomuoazu beneopod daenam mexHono2us yHueepcumemi,
(Kabyn kununou 25.03.2019 1i.)

Maxonaoa “Kysacotixeapy”’ AXK wuwa maxcyriomiapuHu emulimupuis HcapaéHuod Kamyuiiu
MexXHUK co0a, 00IOMUM 6a K8apy KyMmued uuinos bepuioa Xocui 0y1aouean canoam yaueaapuHute oucnepc
MAPKUOUHU INAKTU 84 MUKPOCKONUK AHATUILAD EPOAMUOA AHUKLAUL HATRUICATIAPU KETMUPUTLSAH.

Tasnu cyznap: xaso, 4aHeIAHUWL, KATYUUAU MEXHUK c00d, OOJOMUM, Keapy Kymu, 3appayap,
ﬂﬂanﬂapu, aHajius, I1axKkiu, MUKpoOCKONnuK.

B cmamve npedcmaeﬂeﬂbl pesyibmanivl onpedeﬂeﬂuﬂ ducnepCHoeo cocmaesa nPpoOMbLULIERHbLX noiietl
npouzeoocmea cmekoavHou npooykyuu AO «Kysacaiikeapyy Ha oCHO8e CUmMoSbIX U MUKDOCKORUYECKUX
ananuzo8 obpaszyos nelietl, oOPA3VIOWUXCA NpU Nnepepabomre MEeXHUYECKOU KAlbUUHUPOBAHHOU COObl,
00J10MUMa U Keapyesoco necka.

Knrouesvle cnosa: 6030yx, sanviieHue, KATbYUHUPOBAHHASL CO0d, O0JOMUM, KEAPYEBblll NeCoK,
yacmuybsl, pasmep, aHaius, Cum06bl12, MquOCKOI’lulleCKuﬁ.

The article presents the results of determining the dispersed composition of industrial dust
production of glass products of JSC "Kuvasaykvartz" on the basis of sieve and microscopic analysis of dust
samples formed during the processing of technical soda ash, dolomite and quartz sand.

Key words: air, dust, soda ash, dolomite, quartz sand, particles, size, analysis, sieve, microscopic.

Canoat nnurad YMKapui >kapaéHuaa XOCWI OYIaauraH Typiid XOJIaTAard Ba 3apapid YaHT
ra3JIapHUHT XOCCAJapUHHU aHUK OWIMII yJapHU yIga® KoJuIl €KUM HeHTpaall YCyIuHHM TYFpU
TaHJall, YaHI TO3aJalll CAMapaJOpJUIHMHHU OIIMPHUII Ba SHEPrUsl TEKAMKOP KOHCTPYKLHSAIArH
TO3aJIall KypUIMaJapuHU SIPATHUIIHUHT MyXUM OMHJIM XucobOnaaHaau. by sca ¥3 HaBOaTtuaa umnuiad
YUKapUIL KOPXOHAJIApUJAaH YMKAETraH YaHIJIM Ta3JIapHUHT XOcui Oynuin cababiapu Ba yJIapHUHT
TYpJapUHU TaxJIWl KWIMIIHKM Tana® 3taau. bu3 ToMoHumMmu3gaH Takiug STWIraH Xyiu ycynnua
YaHTJIM Ba 3aXapiiy Ta3japHu To3ajoBuM ammapatnaa [1, 2, 3] uin pexxumiiapu TaXJIMIMHU YTKA3UIII
XaMmJa To3ajall caMapaJopJIMIMHU aHUKJIANl y4yH Mozen marepuanu cudaruaa “Quvasoykvars”
AJ HUHT 1exJapuaH YMKAETraH MUHEPaJl YaHT HabMyHaJlapy TaHJIaHIu. YaHr aHAINM3H TaxJIUINHU
yTKa3um ycinyonapu KypuO YUKHIIN Ba aCOCHIA yCIyOIap TaKKoCHall yuyH ypranuwau [4, 5, 6].

Kyitunaru acocuii yciay6inapHu 4aHIiap Aucrepc TapKuOMHM aHUKJIAIIa KYJjla MyMKHH:

-ceJUMEHTOMeTpusi - Oy ycynAa Ta3cUMOH €KM CYIOKJIMK MYXUTHAArH YaHT 3appajlapu
YyKTUPpUO ppakumsiapra axxpaTuiiaam;

-MUKPOCKOIIUK TaxXJujl - Oy ycyinaa 4aHr 3appajapuHUHT ¢pakuus OYinda OnTUK EKH
AJEKTPOH MUKPOCKON €pAaMM/ia IIAKIIK, YT4aMy Ba MabJIyM (pakiusiiard MUKIOPH aHUKJIaHAN;

-MapKa3ZaH KouMa cerapanusjiam ycyiau — OyH/a 4aHTJIM ra3 Maxcyc ammaparia MapKasJaH
KOo4Ma KyY Tabcupuaa ¢ppakuusiapra axpaTuiaaam.

-TypJM yI4aMJary 1abopatopus 3IaKiapy Epamuia KeTMa-KeT 3JaKAaH YTKa3uil My ounan
YaHr 3appajlapuHu (pakuusara axpatuil ycynu. Jlaboparopust anaru €pramuia TaxJIuil KAJIHII
ycynu Tapkubuza 100 MKMAAH KHYMKPOK Yiauamjaaru 3appaHuHr Mukigopu 10% maH opTHK
OynmMaraH JaHrjaap/a KyJUTaHUIIa Iu.

YaHrnapHu Jaucnepc TapKUOMHM aHMKJAIZa IOKopuaa KypuO Yrwiran yciayOnapiaaH
MUKPOCKONHK TaxJIWI Xama Typiau Vyiuamjaarud JabdopaTopus sJiakiapu EpaamMpaa KeTMa-Ker
AJIaKJaH YTKA3UII WM OMJIaH YaHT 3appajlapyuHu (PpakLusara aXpaTuil yCyyulapy TaHJIaH/IH.

1-bockuy. Tannanran yanrmap LM-2E  mapkanu Tyiium KypuiaMacHHHUHT J1abopaTopust
Mojenuaa 7 mgakuka naBomuaa Ty, xamaa RETSCH-DIN-ISO 3310/1 mapkanu capanoBuu
3JaK KypWJIMAacHHUHI JaOopaTopuss mojenuja 4 nakukKa JaBoMHuaa 5 OOCKMWIM capajalljaH
VTKa3WIId. DnaK ceTKalapuHuHr Ttemurd ymouamu S5, 20, 40, 63, 100 MkM raya TaHJIaHAM.
OnuHra" HaTWXajap acocujaa 4daHriap dousnap xucodbmma dpaxuusuiapra axparuiaau. Kyiinma
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TAHJIAHTaH YaHT HAMYHQJIAPDUHUHT KUMEBUU Xoccajapu, WIUIA0 YHKApHIN IapOUTUAATH
KYpcaTKU4aapyu XamJa OJMHTaH Ja0opaTopus aHAIM3H HaTHKallapy KeJITUPUIITaH.

Kanbumiiom texnuk coma NaxCOs KTC kypwimmn oifHacH Xamja Mumia Oyromiapu
nnutad YMKapui kapaéHuaa KylmmuMya MaxcyslnoT cudatuaa KylaHwiaad. YHUHT A Ba b
mapkanapu 'OCT 5100-85 6yiinua wunutatunaad. MaxcyJOTHUHI MaccaBUil YiylmIM MaxcCyJoT
Typura Kapab 1 Tonna xom améra 261-300 kr ravyaHd TamIKWJI 3Taad. ['paHyJIOMETPHK TapKUOH
0,25 MM (25MKM) naH omHMO KEeTMaciuru Kepak. AcCOCHMU 4YaHr MaHOailm cOomaHM mIMXTara
KYUIHUIIIAH OJIMHTH KypUTHII XKapaéHuaa Xocui Oyiaau.

JlaGoparopus aHanu3M HaTHXKaJIapu IIYHU KYPCATIUKU, TYWHUITaH KaJILUNAIM TEXHUK coAa
YaHTH TapKuOWmaru 3appadaiapuHuHr 1+5 mkm ragacu 23%, 5+20 mkm ragacu 66%, 20+40 mMxm
ragacu 9%, 40+63 mxM ragacu 2%, 63+100 mxm rada 0% HH TamKWiI KAiIMokaa. Kammuiiam
TexHUK coja KTC 4aHrMHUHT TMKPOCKOMHUK XYCYCHUSITUTa KYpa CYIOKIHK (CyB) J1a TYIUK IOTUIAIH.

JI0JIOMHT KypWJIMII OWHACH, KA OyroMiIapyd Xxam/1a oJI0BOapI0II FUIIT HMIUIA0 YUKAPUIIT
)apaCHUIa acoCHi Ba KyImum4a MaxcysoT cudaruma kymranwiaad. Yaunar JIK-19-0.05, JIK-19-
0.10, JK-18-0.25, 1K-18-0.40, 1K-20-0,10 mapkanapu ['OCT 23672-79 Oyiinua WIImaTHIAIM.
MaxcyJTOTHUHT MacCaBUil YIyIId MaxcyjoT Typura Kapad 1 TonHa xom améra 139-247 kr rayanu
tarmkui dtaan. ['panynomerpuk Tapkubu 0,05 MM (5 MKM) gaH OmMO KETMACIUTH Kepak. Acocuid
yaHr MaHOaiim mmma Oyrommapu unuiad umkapumaa MBII-1, MBII-2 neunapuga (muxrta
TapkuOuaa), Kypwiuml oWHacu wunoiad uymkapumga MBII-3 neunmpa (mmxrta TapkuOuaa),
OJIOBOApAOII FUINT WIUIA0 YMKApUIIAA TETUPMOH, CUTO-OypaT Ba TPAHCIOPTUPOBKA KHIIWIIAA
Xocu OYam.

Jlaboparopuss aHanU3M HaTWXKAIAPU IIYHH KYpCATAWKH, TYWWIraH  JIOJIOMHUT YaHTU
TapkuOuaaru 3appavanapuauir 1+5 mxm ragacu 28%, 5+20 mxm ragacu 60%, 2040 mxMm ravacu
10%, 40+63 mxM rauacu 2%, 63+100 MmxM rayacu 0 % HU TAIIKWAI KWIMOKIA. J[0JIOMUT YaHTHHHUHT
TUTPOCKOIMK XYCYCUSITUIa KYpa CYIOKIHK (CYB) 1a TYJIUK FOTUIAAN.

KBapu kymm Kypwidil oiHAacHM Xamja Iuiia Oyromiiapu Hiad 4Yukapuil s>kapaéHuaa
acocuit Maxcynot cudaruna Kymuianwiaau. Yauar OOBC-010-B, OOBC-010-B, BC-050-2, C-070-
1, C-070-2, b-100-1, b-100-2, IIb-150-1, IIb-150-2, IIC-250 wmapkamapu ['OCT 22551-77
(V36ekucron, Fazankent) Ba I'OCT 22551-77 (IOK TOXMKHCTOH)  GVilMua HILIATHIAIH.
MaxCylnOTHUHT YMyMUH YIIYIIH MaxcyJloT Typura Kapad 1 ToHHa xom améra 845-882 kr rauanu
tamkui atagu. ['panynomerpuk Tapkuodu 0,05+0,10 mm (5+10 MKM) 1aH OIMO KETMACIUTH KEpPakK.
Acocuii yaHr MaHOaiim KBapl KyMHHH Ba OOIKa MYXCYJIOT IIMXTaJapyUHU Teura roKjam Ba
MULITAPHII TTEYUa XOCHIT OYIaau.

Jlaboparopus aHaIM3W HATIOKANapu LIYHW KYpPCAaTAWKHU, TyWHMITaH KBapll KyMH YaHTH
TapkuOuaaru 3appadanapuauir 1+5 MM ragacu 22%, 5+20 mxm ragacu 55 %, 2040 mxMm ravacu
12%, 40+63 mxMm ragacu 8%, 63+100 mxm ragacu 3% HEM Tamkuia KWiMokaa. KBapil Kymu 4aHru
TUTPOCKOIMK XYCYCHUSITHIa KYpa CYIOKJIHK (CYB) 1a TYJIUK FOTUIAAHU.

1-xanBanma kamuitnu TexHuk comga KTC, momomuT Ba KBapll KyMH YaHTJIAPHHHUHT
¢bpaxuusiap 6yindya MUKJIOpIapyu KEITHPUITaH.

1-xansan
DOpaknugau Kanmuitnu TeXHUK
S'/J'IEaMI/I, MKM cona (KTC) Jlosomur Keapi iy
@pakuyst ynymd, % | Ppakumst ynymu, % | Ppaxuus yaymu, %
1+5 23 28 22
5+20 66 60 55
20+40 9 10 12
40+63 2 2 8
63+100 0 0 3
2-bockuy. Munepan YaHIJIADHUHT JUCTEPC TAapKUOMHU aHUKJIAIl Y4yH ONTHK

MUKPOCKOTIHS yCynuIaH (QOHTaTaHWIIN, YyHKH 3appadaapHHHT OWOJIOTHK MHUKPOCKOIIATH
Oynnaii anammsu +1,5% nuc6uit xaro Gepany, YIuaMIapHUHT YpTaya KuiMaTra KENTUPHIN 3ca +
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3,4 % wuucOuit xatonuk Oepagu. ONTUK MHUKPOCKONMS YCyauaa Xap OHp MUHEpan 4YaHr
HaMyHaJIapUHUHT MUKPOQOTO cypariapu oiduHaau. /lucriepc 4aHT yauamiapuHHM aHUKIAOl yIyH
cou TonacuaaH gorgananunaan xamaa ¢ousnapaa ¢ppaxknusiapra axparunaad. (Cod ToTaCHHUHT

VpTraua Mmeauan yiruamu 4060 MM 10

Y%

KaOys1 KUJIUH/IN ).
N ) SN ool

)
1-pacm. Hamynara tanmanrad yanriapauar CM001-CY ANS mukpockonuaa 400 mapotaba
KaTTaJlallral XoJaT/Aaru KypuHUIIY; a- Kaubluim TexHuk cona KTC; 6- nonoMut; B- KBapIl KyMu.

Hamyna yuyH TaHnaHraH yaHrjga arjioMepariap XOCWi OYJIUIIMHMU OJIJUHHU OJIMII YUYyH
JHCIIepC MYXMT CyB OMWJIaH apajalliTHPUIIIH.

80

70

Cyparra omum JICM-310 mapkanu kamepa Ba

7 Langdorpssestengweg - 1603201 wmapkanu

60

7 2 CMO001-CYANS 61010ruK MUKPOCKOII/Ia aMara

50

omnpuiu. Cyparnapra unuios 6epumr 9XM na
Oaxxapwiai. MUKPOCKOIHHMHT KaTTaJIAIITHPULIH

L0

30

I J 400 GapoOap Oynranaa MuHepan 4YaHIJIAPUHUHT
| Yauamu 1100 MxM opanuFugard Gpousiapu cod

20

=
>
A

TOJIaCH yﬂ‘laMHI‘a TaKKOCJIaHTI'aH xoJaaa

§\.\ anuktanmu (1-pacm).

e d, mkm Mukpockonus — ycynuAa — aHHUKJIAHTaH

2-pacM. HamyHaBuii 9YaHrJIapHUHT AUCIEpC TApKHOMHK JIA0OPATOPHUSl aHAJIW3M HATIDKAJlapd  acocHjaa
Takkocyam rpaduru; 1- kamuuiinn rexuuk cona KTC  yaprmapuuar aucnepc TapkuOMHM TaKKOCIALI

YaHI'u, 2- JOJIOMUT YaHI'H, 3- KBapH KyMU YaHTH.

rpaduru Kypuiau. (2-pacm).
OJak aHaIM3M Xam/la MUKPOCKOIIUS YCYJIU Opacuard 1JabopaTopus aHalIu3M XaTonurun 7 %

HU TamKWiI 3TaU. JleMak, Xy ycynja WIUIOBYM amnmnapatia 3KCHepUMEHTal TaJKUKOoTIap 0Jnb
Oopuilga MaiianaHraH 3appadajlapHUHT yprada apupMeTHK KUMMAaTh KaJUWWAIM TEXHUK coja
YaHTH YUyH 050 = 9 MKM, JJOJJOMHUT YaHTH Y4yH Os0= 8,5 MKM Ba KBapl] KyMH YaHTU y4yH 3ca 050
=15 MM 1e6 KaOyn KWW MyMKWH OYasu.

[1].

[2].

3.

[4].

[5]
[6]
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YK 332.21.
SHEPTETUYECKHWI MEHJI)KMEHT ¥ SHEPTETUYECKUA MOHUTOPUHT
SJEKTPOIOTPEBJIEHUA SHEPTOEMKHX ITIPOU3BO/ICTB

[II.Ycmonos, 1. Kyukaposa

Depeanckuii NOTUMEXHUYECKUU UHCTRUMYM
(Ilonyuena 08.04.2019 2)

Maxkonaoa sHepaus Xaxdcmoop KOPXOHANAPHUHS IHEPIeTUK MEHENCMEHMU 8a NeKmp UCMEbMOU
MOHUMOPUHSUHY MAWIKUT SIMUWL MACALANapu Epumuiean. DHepaus camapaoopiukHu SXuuiauea xamoa
xanxapo ISO 50001 cmanoapmuune sHepeus camapadopiux 6OWKApUHY ONMUMATIAUIMUPULLHU AMATed
owupuwoazy poauea MmusUMaU EHOOUUNCAH.

Tasanu cyznap: Dnepeemux MeHeONCMEHM, IHEPeemuK ayoum, MOHUMOPUHE, DNIEKMpP UCMEbMOU,
oHepeusi camapadopauk, snepaus xapaxcamaap, 1S0O 50001 cmanoapmu.

B cmamve paccmompenvl  6OMpOCLl  OpeAHU3AUUU  DHEPLEMUUECKO20 — MEHeONCMeHmd U
IHEP2EMUYECKO20 MOHUMOPUH2A — DNEKMPONOMpedNeHUsi  IHepeOEMKUX  npouzeoocms.  Ilpeonpunsme
cucmemubili N00X00 K YIYUULEHUIO dHEP20IDHEeKMUBHOCIU, a MAKHCe POIU MEHCOYHAPOOHO20 CImaHoapma
ISO 50001 ona peanuzayuu onmumuzayuu ynpasieHus sHepeemuieckol 3¢ pexmusHocmoio.

Knwouesvie cnosa: dsnepeemuueckuti MeHeONCMEHm, OHepeemuyeckuil  ayoum, MOHUMOPUHS,
anekmponompeodenus, IHepeemuieckou sgpgexmusnocmu, suepeozampam, Cmandapm 1SO 50001.

The article deals with the organization of energy management and energy monitoring of energy-
consuming energy-intensive industries. Take a systematic approach to improving energy efficiency, as well
as the role of the international standard 1SO 50001 to implement energy efficiency management
optimization.

Keywords:energy management, energy audit, monitoring, power consumption, energy efficiency,
energy consumption, 1SO 50001 Standard.

B HacTtosmiee BpeMst B COBpEMEHHOM ITPOU3BO/ICTBE SHEPro- U pecypcocOepekeHne SBIseTcs
OJIHOM M3 OCHOBHBIX 3a7ad. I[IpeoOpazoBaHue M NOTpeOIEHUE PHEPIUU SIBISAETCS BaKHEUIIUM
YCJIOBHEM pa3BUTHs YEJIOBEYECTBA U 3KOHOMUKM CTpaHbl, BKIOYas CO3JaHHE OJaronpHsTHBIX U
KOM(OPTHBIX YCIOBHH KHU3HEAESITeNbHOCTU. [I0BbIIEHNEe KOHKYPEHTOCIIOCOOHOCTH TPEAIPUSITUN
u obecreyeHuss HMX DSKOHOMHUYECKOM M HHEPreTMUecKo Oe30MacHOCTH HEBO3MOXHO 0e3
peanu3anuu KPYIMHOMACIITAOHBIX TPOEKTOB B OOJACTH DSHEProcOEPEKEHHS W  TOBBIIICHUS
sHepretuueckoil s¢ddexktuBHOoCcTH. JlaHHAs 3amada  oTpakeHa B IIOCTAHOBJICHUSX, YKa3zax
[Ipesunenta PecnyOnuku Y30€KHCTaH, a TakKe MPAaBOBBIX HOPMATHBHBIX JOKYMEHTAaX, IPUHSTHIX
B 9TOH cepe, B ToM uncie [111-3379 «O mepax mo obecrnedeHno paloHaIBHOTO HCIIOIb30BaHHS
sHepropecypcoB» oT 8 Hos0ps 2017 rona.

JlocTwKeHre HTUX LeNd M yAy4ylIeHHEe JHepreTudyeckoil 3¢ (eKTUBHOCTH  JIOJKHO
OCHOBBIBaThCsSl Ha TEXHMUYECKHUX PEIICHUSAX, U Ha 0oJjiee COBEPIIEHHOM MPUHLUIIE YIPaBICHUS.
OTteuecTBEHHBIE SHEPrOEMKUE MPEeInpusTHs oOpalaroT Oosblliee BHUMAHUE HA YJIOBJIETBOPEHUE
OTpeOHOCTEN MPOU3BOJACTBEHHOIO Mpollecca B SHEPIMM M HE MNPUIAIOT 0COOOro 3HA4YEHUS
3G GEKTUBHOCTH €€ Mepeauyd U UCMosb30BaHus. [Ipu3HaHue BaXXHOCTH PHEPIUU KaK OJHOTO U3
BHJIOB PECYPCOB, KOTOPBIN TPeOYET TAKOTO K€ MEHEIHKMEHTA KakK JIF000U IpYyro JOpOTOCTOSIIINI
pecypc, a He Kak HakKJIAOHBIX PACXON0B NPEINPUATHS, SBISAECTCA IJIABHBIM IEPBBIM LIArOM K
YIIy4IIEHUI0 SHEProd(hPEeKTUBHOCTU ¥ CHUKEHUIO 3Hepro3arpar [1].

Peanu3oBaTh 1enM ONTUMM3ALMH YIIPABICHUS DHEPreTUYECKOW I(PPEKTUBHOCTHIO MPH3BAH
MPHUHATBIA HOBBIM MexayHaponueid cranmapt 1SO 50001:2011 Energy management systems -
Requirements with guidance for use [2]. Crammapt ompenenseT TpeOOBaHUS Jisi CHUCTEMBI
HEPrOMEHE/DKMEHTA, TMO3BOJIIONICH OpraHU3allMd  MPEANPHHATh CHCTEMHBIH TMOAXOA K
HETIPEepBIBHOMY yJydllleHHIo 3HeproddpdexruBHocT (energy efficiency) m suepromapamerpos
(energy performance). CranmapT NpUMEHHM KO BCEM THIIAM OpraHH3alUdi HE3aBUCHMO OT HX
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pasMepa M OTpacieBOW MPHUHAIICKHOCTH, TOATOMY OH HE COJEPXKUT 3apaHee yCTAaHOBJICHHBIX
KputepueB dHeprodddexruBHoCcTH [3].

DHepreTUYecKuii MEHEDKMEHT - 4acTh OOIIEH CHCTEMBI YIIPABICHHS MPEIPUATHEM, KOTOPAs
00J1a/1aeT YeTKOI OpraHn3alliOHHON CTPYKTYpOW U HampapiieHa Ha M3BJICUCHUE MPUOBLTH METOJI0M
3¢ (GEKTUBHOTO YIPABICHHUS SHEProcOepeKeHHEM. DHEPreTHYeCKUid MEHEHKMEHT IPEICTaBIISET
co00#1 MeHEeKMEHT (yIpaBleHHE) SHEPTUU KakK JIF0OOro JIpyroro MpoU3BOJICTBEHHOTO pecypca ¢
LEJIBI0 CHIDKEHUS 3aTpaT MyTeM YIyqlleHus SHeprodpPpeKTHBHOCTH.

Cucrema sHepreTudeckoro MeHekMeHTa (COHM) - COBOKYIHOCTh B3aMMOCBSI3aHHBIX WIIH
B3aUMOJICHCTBYIOIUX 3JIEMEHTOB, MWCIIOJNb3yeMas Juid: 1) yCTaHOBJIEHMSI SHEPreTH4ecKon
MIOJIMTUKY U 1IeJIed U 2) IPUMEHEHHUS POIIECCOB U MPOLETYp IS TOCTIKEHHS ATUX IIeIIeH.

Cranpapt I1SO 50001 pa3paboraH u MOCTPOSH HA OCHOBE IMKJIA HETPEPHIBHOTO YIIYYIICHUS
«Plan-Do-Check-Act» («IlnanupoBats - Beimonusars - [IpoBepsarts - JlelicTBOBaTh») W BKIIIOYAET
IHEPrOMEHE/DKMEHT B €XKETHEBHYIO IPAKTHUECKYIO JISATEIBHOCTh Opranu3anuii (puc.1.) [4].

MocroaxHoe
i fraentia OHepreTuyeckan
A nonuTUKa
OHepreTuyeckoe
nNakupoBarune
AHanws ]
CO CTOPOHb! B
pyKoBoACTSa HeapeHwe
N (DYHKUMOHUPOBaHWE
MoHUTOPUHI,
M3MEDEHNE W avanua
lNpoeepka
BHyTDEHHWA HeccoTBETCTBUS, KODPEKLUMM,
ayanT cUcTeMbl KOppEeKTUpyloupe
3HEpPreTU4eckoro ¥ npeaynpexaakuie nencTeus
MEHELXMEHTA

Puc. 1. Mopnens cucteMsl 3HepreTHYECKOro MeHemkMeHTa B cranaapre 1SO 50001.

DHepretrueckas nojutuka (energy policy) - BceoObeMittolie HaMEpEH st U HarpaBICHUS
NESATEIPHOCTH OPraHU3allii, OTHOCSIIMECS K DSHEPreTHYEeCKOM MAeSTENhbHOCTH, OQPHUIIUATBHO
3asBJICHHBIE BBICILIUM PYKOBOJCTBOM.

Duepretuueckas ©OaszoBas JjuHHs (energy baseline) - cucremMa KOJHMYECTBEHHBIX
JHEPreTUYECKUX II0Ka3aTejield, COCTABISAIOIIMX OCHOBY Uil CpPaBHEHHMS C IOKa3aTelsiMU
sHepreTrueckoit ¢ dextuBHOcTH. Co3maeTcss Ha oOcHOBe uH(popmanmuu o (QakTHIECKOM
WCIIOJIB30BaHUM SHEPTHH (IIPU TIEPBOHAYATEHOM PACCMOTPEHUH) Ha TEKYIIIMM MOMEHT BPEMEHH.

OHepreTuyeckass pe3yiabTaTUBHOCTh - HM3MEPUMBIE  pE3yJbTaThl, OTHOCSIIMECT K
9Heprod((PEeKTUBHOCTH, THUIIAM SHEPTrOMOTPEOJICHUS] U PACXOAy SHEPruu. MoryT MU3MepAThCS 0
OTHONIICHHUIO K DHEPreTUYECKOW TMONMTUKE, LeNsIM, 3aJadyaM | JIpYyrUM TpeOOBaHUAM K
SHEPTOPE3YIbTATUBHOCTH (110 OTHOILIEHUIO K 0a30BOM JIMHUN).

Opranuzanus J0DKHA OINpEAeNsTh JHEepreTudeckue mokazatenu paestenbHoctd (ENPIS -
energy performance indicator), kotopsie OYAyT HCIOJB30BATHCSA I OLEHKH JHEPreTHYECKOMN
3¢ (HEeKTHBHOCTH ¥ BIIOCIEICTBUU IS OIEHKU Mporpecca B JOCTHKEHHH 1ienei u 3agad. [losTomy
TpeOyeTcs Kak aaIMUHUCTpPATUBHAs paboTa MO BHEAPEHHUIO W TOJICPKAHUIO CUCTEMBl ydeTa W
KOHTpPOJIS, TAK U MaTepuaIbHOEe U MOpATbHOE CTUMYJIHPOBAHHE, a TakkKe OOydeHHE MepcoHala
SKOHOMHUYHBIM MeETOJilaM paboThl, HCIOIB30BaHNE pa3BUTOTO LlemeBoro sHEpPreTuyecKoro
Monutopurra (LIOM), koTopslii 1aeT BO3MOKHOCTh MPEANPUSTHIO OCYIIECTBISATH KOHTPOJIb HaJ
noTpeOIeHNEM IIEKTPOIHEPTHH H JIFOOBIM APYTHM MPOU3BOJICTBEHHBIM PECYPCOM.
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DHeproayauThl OKa3alH, YTO CYLIECTBYET CePbe3HbII Oapbep B OCYIIECTBICHHH ITPOEKTOB U
MOJICP)KaHUU TIPABHIIBHBIX aJMHHUCTPATHBHO- XO3SIMCTBEHHBIX MEPONPHUSATHIA MO SKOHOMHHU
sHepruu. [Ipobiema cocTOUT B TOM, UTO ayAHT MPENCTaBIsAeT «(hoTorpaduueckyro» KapTHHY TOTO,
9TO OBLIO HEMPABWIBHO U YTO MOXKET OBITH yiydieHo. OJIHAKO MOCTOsIHHASI CHCTEMA
MOHUTOPUHTAa MOXKET OBITh pealn30BaHa TaK, YTOObI OHA NPEACTABIsIa «AKTHBHBINA ayauTy,
MOCPEIICTBOM ~ KOTOPOTO  CTPYKTYpPhl ~ YIPABICHUS MPEIIPUATHEM TOCTOSHHO  IOJYYaroT
nH(OPMAIIHIO U HATIOMUHAHUS, KOTJ]a OHU JCUCTBYIOT HEIPPEKTUBHO [5].

DHEPreTHYecKnii  MOHHTOPUHT MOXXHO TPUMEHSITh HAa BCEX YPOBHSAX  CHCTEMBI
AJIEKTPOCHAOKEHHUS, HAUMHAsl C OTACIBHOTO JICKTPOIPUEMHHUKA U 3aKaHYMBas TPaHULICH pa3zierna
OpeanpusaTHs W SHeprocucteMbl. OCHOBHOE BHUMAaHHE JOJDKHO OBITh COCPEIOTOYEHO Ha
HECKOJIbKUX CaMbIX JSHEProeMKHUX OOBEeKTax (LeX, OCHOBHBIC IPOM3BOJICTBEHHBIE YYACTKH,
SHEProeMKHe arperarbl), Ha 4blo 00 mnpuxoautcs 10 80% oOuiero 3iaeKTpornoTpedieHus
npeanpusaTs npu ux konuuectBe 10-20% oOmero uyucina mnoapasfesieHud IpeaIpHUsTHSL.
Opranuzanys ydera 3JIeKTPOIHEPTUU Ha KaXXJIOM BBIICIICHHOM OOBEKTE SIBISIETCS 00s3aTelIbHBIM
yCJIOBHEM BHEJIPEHUSI MOHUTOPHHTA.

Ha xax1oM BBIZICICHHOM OOBEKTE y4eTa JIOJDKHBI OBITh JIFOJIU, HECYIHE aIMUHIUCTPATUBHYIO
OTBETCTBEHHOCTh 32 PEXHM ODJIEKTPONOTPEOJICHUSI - TEXHOJOTM WM Macrepa Iexa, KOTOpbIe
JOJDKHBI KOHTPOJIMPOBATH PACcXO/]l JEKTPOIHEPTHH, CPABHUBATH €0 C IEJIEBBIMU TTOKA3aTENSIMHU,
BBISIBIISIT TIPUYMHBI TI€pepacxoja W MPUHAMATh MEPHl K ero yctpaHeHuro. [lepuoa m3MepeHuit:
MIPOU3BOJICTBEHHBIH UK, Yac, CMEHA, CYTKH.

B xoze paGoThl cHCTEMBI IIETIEBOT0 YHEPTETHUYECKOTO MOHHTOPUHTA BCE BHOBbH IOJIyYaeMbIe
JIAHHBIC XapaKTEPHBIX MOKa3aTesel MOMOHAIT 0a3y JaHHBIX MpeIBapUTelIbHOrO (0a30BOr0) ATamna
aHanmm3a, ¥ 4depe3 3-4 mMecsna IeNeBble MOKa3aTeNd NepecunuThiBatoTCs. [10CTOSHHBIN KOHTPOIb
MO3BOJISIET CHU3UTHh KOJMYECTBO Opaka M OTCTYIUIGHHH OT TEXHOJIOTMU. YCTpPaHEHHE CIydaeB
paboTBl C 3aBBIMICHHBIM 3JEKTPOIOTPEOICHHEM TPUBOJUT K SKOHOMHUHU JJIEKTPOIHEPTHH Ha
KQXJIOM BBIICJICHHOM OOBEKTE ydeTa M K ITOCTCIICHHOMY CHIDKCHHIO PACUCTHBIX IEJIEBBIX
rokasarenei [6].
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BYJIAKAK YKUTYBUMJIAPJIA KACBU KOMIETEHTJIMKHA
INAKJIJIAHTUPAIIHUHT HEJATOTUK )KUXATJIAPHA
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Yuby maxonaoa 6ynaxcax yxumysuunapoa kacouti KOMnemeHmiuKHu WakiiaHmuputuHuHe
Nne0azocuK JHCUXaAmaapu XaKuod Maviymom oepuiaH.

Taanu cyznap: Komnemenyus, KacOuli KOMNEMEHMIUK, OUACHOCMUK, KOMMYHUKAMUBIUK,
AYMOKOMNEMEHMIUK, UNHCTUMOULL KOMNEMEHMAUK, KOOUIUSM, OUTUM, KVHUKMA.
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B Oanmnoii cmamee npedcmasiena ungopmayus o0 nedacocUYecKux dacneKkmax Gopmuposanus
npogheccuonanbHol KOMIEMeHMHOCIU Y 0YOYuux yuumenell.

Knrwueevte cnoea. KoOMnemeHmHocms, npOd)QCCUOHaJZbHa}Z KOMNnemeHnHocno, duaeHocmuKa,
KOMMYHUKAMUBHOCMb, A6NOKOMNEMEHMHOCNTb, COYUAIbHASL KOMNEMmMeHMmMHOoCnb, CI”lOC05HOCI’}’ZM, SHAHUA,
YMeHue.

This article provides the information on the pedagogical aspects of the formation of professional
competence in future teachers.

Keywords: competence, professional competence, diagnostic, communicative, autocompetent, social
competence, abilities, knowledge, skill.

Bynaxak VKATYBUMHMHT KacOMHi KOMIETEHTIIMTMHM IIAKJUIAHTHPUII TelarorjapHu
Tai€prnamgara Mypakka®d MyaMMonap KaTopuja y3ura Xoc YpuH TyTaad. AWHHKCA TabJIMMHH
MoOJIepHU3aTCHsUIal OwiiaH OOFJIMK MCIOXOTJIADHUHT JKOpUH OOCKMYMIOa KacOWi Ienaroruk
GdaonusaTra MOCHANIMII MyaMMOCH $IHaJa SKKOJ HaMo€H OyiMoxaa. bynaxak YKUTyBUMIapHU
aMaJfii, TICHXOJOTHK, METOIHMK, TAAKHUKOTYMIMK Typiapu OwiaH Oup KaTtopAa YKUTYBUYMHHHT
KacOM KOMIETEHTJIMTUHY aK/UTAaHTHPHUII OMIIaH 00Mub 60pMoKIa.

Kacouit KOMIICTEHTJINK TaIIXUCH Kacoum MIaKJUIAaHUIITHUHT MOXHUSTIN
XapaKTepUCTUKalapura JAMarHOCTMK, KOMMYHHMKAaTHBIMK, OOLIKapyB Ba IPOEKTUB YKyBiIap
TYpyXJapuHH KUPHUTUIN JI03uM. [lemarorauar Owmnum (aonusTH Ky >KUXATHaH YpraHuwiaéTraH
HapCaJIapHUHT MYPAKKaOJIUTH, JUHAMUKACH, HOCTAHJAPTIIUTH, WKTUMOMNA XOJAUCAIApHU aXKpaTHO
TypaJiuTaH dYerapajapHUHT TabCHUPH, YJIApHU HW3Jall, HOAHUKIMK OwraH Oenrunanamu, Oy oca
Ky3aTyBYaHJIUK, CyXO0aTIOMHUHI UYKH TyHECUHU MOJEIIAIITHPHUII MAlaKaCUHU Ha3apjAa TYTa/u.
Maszkyp xosjga y3-Y3UMHM TapTUOra COJMII XYCyCUATIapu y3 OWJIMM Ba MallakaJlapuHU JIOMMO
TaKOMWJUIALITUPUIL 3apypaTd, OOIIKa ojamijapra KapaTWiraH ¥3 XaTTH-XapaKaTUHU KaTbUH
MYBO(HUKJIAIITHPHII YKYBU OniiaH TaBcudianaau [1].

[TenaroruuHr kacOuii TapOMsIAaHTAHJIMK JTAEKATIMIMIMHE TaJAKUK KHJIUIIra OaruIlaHraH
acapiap/ia yHUHT KyWnJaru Typiaapu Oninan ¢papK KWIMHAIU:

- Maxcyc TapOMsUIaHTaHJIMK Ja€KaTIWIMIM — KacOuil (aonuaATHHM eTapiuya IOKOPH
Japakaja STajularaliiiK, Y3UHUHT KeJITYCH KacOMi PUBOMIIAHUIIMHY JIOWUXaIaml KOOWIUSTH,

- KTUMOUH TapOMsUIaHTaHJIUK JAEKaTIWINIM — Ouprajukgarda kKacOuil ¢aonusrHu,
XaMKOPJIMKHU Ba HIYHHHTAEK, Ma3Kyp KUT00aa KaOyn KWJIMHTaH KacOWi MyJIOKAT yCIyOJapuHU
SrajylaraHiIvK, Y3 kacOuil kacOM HaTHXKadapu y4yH HXKTUMOHMH MachyJUIHK.

bynaxxak YKUTYBUMHUHI KacOMIl KOMIETEHTJIUIH, HpPOAAaBHM cudatiap, HHTEIIEKTYyasl
CAJIOXUAT, XUCCHM cudariap, aMaInil KYHUKManap, y3-Y3uHU OolIKapa OJMII JaéKaTJapUHHHT
¥3apo OOFJIMKJIMIM Ba IIAXCHUHT WXKTUMOMNH-MaJaHU (aojuIMK JapakaCUHU aKC STTHUPYBUH
WMHAMBUYyaN cudatiap acoCHa MAKUITAHTUPUITIAIIH.

EBpona paBnaTiapuia IIak/UIaHTaH aHbaHara MyBO(QHMK KacOWN Manaka MyTaXaCCHUCHUHT
KOMIIETEHTJIUTH, YHU IIAKUIAHTUPHILNTa KapaTHIraH TabJIMM THU3UMH 3Ca-OMIIMM, KYHHKMa Ba
MaJjlakaiap Japaxacu OuiiaH yiIdaHaau.

bynaxak VYKuTYyBUMHM Taii€pramjga MyXuUM [€Jaroruk IIapT-miapouTiap cudaTtuaa
KyHUAaruiapHu 3bTUPO(d STUI MyMKHUH:

- 3aMOHaBMH Tamabyapra xaBoO Oepa onaguraH MebEpUil Ba YKYB-METOIMK XyoKariap
(1aBnaT TabBIMM CTaHAAPTH, HAMYHABUI YKYB pekalapu, UIIYM YKYB pexallapy, HAMyHaBHH YKyB
JacTypjlapy, HIIYM JacTypiiapH, Hapcivkiap, YKyB KyJlaHMalap, METOIUK TaBCHUSHOMAJap,
KyIIMMYa Maxcyc ajnabuérnap, KypcaTMaiad BOCHUTalap, JAapc HIIaHMalapH, Joiuxamap Ba
OomIKazap ) HUHT MaBXKY/ NI U;

- WIMHUH NeAaroruk xoaumiap (mpogeccop, T0TCEHT, YKUTYBUM, MajaKalu YKyB ycTalapH,
TEXHHUK XOJUMJIap)HUHT OMIIUM, KYHHKMa Ba MaJlaKaJJApUHUHT FOKCAKJIUTH, KacOU KOMIETEHTINK
JapakaCUHUHT eTapiinya MaK/UIAHTaHIMTH Xam/la HIMHI calloXUATra sra OYIumm;

- VKyB >Kapa€HUHUHI MOAIUN-TeXHUK (YKyB OuHONIApH, VKyB ayIAUTOpHsUIapH, VKYB
ycTaxoHajnapu, amanuii-mabopaTopust  JKMX037dapu), axOopoT  TexHosorusuiapu  (paauo,
TeJEeBUICHNUE, KOMIIFIOTEp, HycXa KY4YUpHUII KypuiaMmanapH, JiabopaTopusi ac600-ycKyHanapw,
ayauo,  BUAEO,  MYJIbTUMENHs,  TpeHaxeEpiap,  KUHONPOEKTOpJap,  JAUAlpOeKTopIap,
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BUJICOTIPOEKTOPIJIAP, TEXHUK BOCHUTAJap MAKMYMHHHI MaBXKyMJIUIM Ba XOKa3oJjlap) >KHUXaTAaH
eTapiany4a TAbMHUHJIAHTaHJINTU;

- WKTUMOUN Ba VKYB-TEXHOJIOTHK JXUXATHaH Kynaih Mmyxut (YKUTyBUWiIap, Ttanabanap,
paxOapnap xamja Tanalanap, IIYHMHIZIEK, TajabalapHUHI ¥3apo MyHOcabaTiapd Ma3MyHH,
HyHanumm, Makcaaiaap Oupauru Ba OomKanap) spaTuiraHinry;

- TAIIKWIUN Xamja YKyB-aMaidud (GaoJUATHUHT M3YMJI, Y3JYKCHU3 Xamja THU3UMIIM Hyira
Ky#naranaura [1].

«VKUTYBUMHMHT —KacOMii ~KOMIIETEHTIMTH» TyINIyHYacMra Oepuiaran Tabpud Ba
TaBCU(IAPHA YMyMIAIITHPKUO, YHM KyHHJaruua TaJlKMH STHII MyMKHH: YKUTYBUMHHHI KacOuii
KOMIIETEHTJIUTH — [TeAaror (paosnaTuaa KacoOui KOMIIETEHTIMK MyXUM XKUXaTiaapuad oupu 0ynuo,
MeIarorHuHr (akaTruHa KacOh Ba KacOWil (aonuMaATHU amainra OMmMpHII OwiaH OOfiMK Oapua
9XTUEXK, KOOMIIUAT, Maxopat, OMJINII Ba KU3UKUIIUIApUHU Udoganaiam.

KacOuii KOMMNETeHTIMKHM MIAKJUIAHTUPUIAA TyjJa KacOMi IIakUIaHUINTa WHTHIWIIN,
[e1arorMK TEXHOJOTUK Ba3UATIApHU MIPOK 3TULIM, LIy )KyMJIaJaH KacOUi KU3UKUILIIApU ToUpacu
KEHTalTHpa ONHINM Y3MHM TaKOMWUIAIITHpUIIMAA Tanad maiino Oymammu. KacOuii Oummmiap,
KYHUKMaJlap, Majlaka Ba KOOWJIMATIApra, yjlapHd HaMOEH JTUIIra KYMUWIMK Tanabanapia
9yKyp Ba JIOMMHH KU3WMKHII Taigo Oymamu. YmOy TaaKuKoTiIapAa JOUMHN TEeIaroruk
Taxkpubara sra 6yiran anoxuaa tainadanap KOOMIUATIAPUHU XUcoOTa OJHII Kepak.

bynaxak  ykuTyBumiapga — KacOMi ~ KOMIIETEHTVIMKHM  INAK/UIAHTUPMILZA  MaJjlaka
KOMIIETEHTJIMKHUHI MYXHM Me€30HM OYnuO, y Typiau Xojiariapaa, Iy KaTOpd MYyaMMOJIHU
BazuATIAp/A XaM OHWp Hewya OOp KyJulall HaTKachaa HaMoE€H Oynanu. X03upru mantaa Oynmaskak
YKUTYBUMaH Tanad KWIMHAJAUTAaH KOMIIETEHTIUK KyHnuara Typiapra axxparuiaiu:

-Oynakak YKUTYBYM TOMOHMJAH y3 OWIMMHHHM MYHTa3aM paBHIIAa Ooiutu®  Oopwi,
srajylaral MaljlakaJlapMHM TaKOMWUIALITHPUILNTa Tai€ép OYnuil, 3aMOH sSHTMWIMKIapuaaH 6oxabap
Oy,

-TaBJIUM JKapaéHuaa ax00poT KOMMYHHUKAIMs, WH(GOPMALMOH TEXHOJIOTUSIIAPH Ba YKUTHIL
BOCUTAJIAPWHHUHT 0apya TYpUHU KYJIJIai OJHIN KYHHKMA Ba MaJlakacura sra Oy,

-aHIJIaHTaH Ba MYCTakWiI (aoiausT (MycTakusl (UKp, Makca] Kylui, YKyB anaOuétu Ba
Kymm4a MaHOanapas Tyrpu (oiganaHa oui);

-Taab0yCKOpIIMK/IA ¥3 XapakaTjiapy y4yH jKaBOOrapIMKHU XMC KWJa OJIUILL

-TaHKUIMH (UKp IOpUTa OJMIN Ba Japc >kapa€HUJa ro3ara KejlraH MyaMMOJIHM Ba3sUSTIApHU
MKOOMH Xaj 3Ta OJInII;

-XaMKOPJIUK, ¥3apo Oup-OMpHHM TYLIYHMIL, SMIATU OWJIIUPHUILI, ¥3apo XypMaT Ba UIIOHYTra
acoCJIaHraH Ie1aroruk MyJOKOTHH YpHATa OJIUILI;

- YyKyp KacOuil OMIMMIOHIMKKA 3ra OYIuIl.

bynaxak YKUTYyBUM KOMIETEHIMSCH — YHMHI Ha3zapuil Ba amaiauil OMIMM, KYHUKMa Ba
MajakacH, IyHEKapalld, bTUKOAM Ba Oapya IIaxCUM MHIUMBUIYyaldl MXKTUMOMM IICHXOJOTHK
cudaraapuHUHT HaMO€H Oymummaup. TabauMHUHT cudar Ba camMapaopiuTrHHU TabMHHJIOBYH
MyXUM OMUJUIapAaH Oupu, Oy — YKUTYBUMHMHT ¥3 (haHu OYilMda KOMIETeHLUsra 3ra OYIuImaup.
VY negaroruk MoCianlyB TU3UMH acOCHAa HAMOEH OYnaau.

[Mynnait KuIMO KOMMETEHUHMs LIAXCHUHT IOKcak cudartuil xucimatd Oynaub, yHHUHT
IIAKJUTAHUIIM TAbJIMMHUHT Xall KWIYBUM OKMOAT, HaTHXKacu XMCcoOIaHaIH.

bynrycu YKUTYBUMHUHT KacOUil cu(aTIapuHUHT HIaKUTAHUIINTA KYTI )KUXATIaH ICUXO0JIOTHs -
nefaroruk (aHgapHu YpraHui tabcup Kypcatagu. by dannap tamabanap, megaroruk xoaumiap,
nefaroruk (haoJIMATUHUHT METOJUK accOoCiapu YKYBUMJIAPDHUHI TICUXOJIOTUK XYCYCHUSTIApUHU,
TabJIMM Ba NEIarOruK (paosiusT, ICUXOJIOTUS XaKUAard OuinumMiap TyHécura eTakiaiau.

Anaoduéraap:
[1]. Ul.Iapunos, H.Mycaumos, M.Mcmomsosa: “KacOuii Tabiaum negarorukacu’” . Metoauk Kysianma. — T. 2005.
[2]. KocumoB.Y.A “Tlemaror komnereHtiauru”. Byxopo. 2014.
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KAJPUSTJIAP: EIIJIAPHUHT MIWLJIMM OHT'MHUA YCHUILIA TEHAEHIUAJIAPA
V.A. A3umoB

DapeoHa noIumexHuKa UHCmMumymu
(Kabyn kununou 25.12.2018 i.)

Ywby maxonaoa oxcunoneux oue, YHUHZ Euiiap Xaémuoacu axamMusmu, WAKIIAHMUPULL
MEXAHUBMIAPU, MAZMYH-MOXUSMU KeHe Epumub bepuieatn.

Taanuy cyznap: kaopuamiap, oHe KaOpusamiapu, aKcuoio2uK XUcCuém, aKcuoio2ux uopox, Kaopiaul
myﬁeycu, AKCUONIOCUK KevuHmaaap.

B omoti cmamwe WUpoOKo oceeujaemcs adKkcuoiocuiecKkoe CO3Hanue, e2o 3Ha4erue 6 HCU3Hu
MONOOANCU, MEXAHUIMBL €€ POPMUPOBAHUSL U e€ 3HaAUeHUe.

Knroueewie cnosa: UeHHocmu, CO3HaHue, aKCuolocudecKas IMoyusl, aKkCuojlocudecKkoe socnpusimue,
uyecmeo 6ﬂaeodapﬂocmu, axkcuojocudecKkue socnpusimust, noebluteHue cCmoumocnu.

This article gives a wide coverage of the axiological consciousness, its importance in the life of the
youth, the mechanisms of its formation and its meaning.

Key words: values, consciousness, axiological emotion, axiological perception, sense of
appreciation, value appreciation.

XO03Upru KyHJa MaMJIaKaTUMHU3HHUHT TYPJIA COXAJIapU KaTOpU MabHAaBUW XAETHMMHM3Ja XaM
TyO y3rapunuiap coaup 0yamokaa. XalKUMU3HUHT MUJUIMH OHI'M, MIUIMHA FypypHu Ycnub, MabHaBUHA
nyHECH KyHJaH-KyHTa 0010 6opmokaa. by sca MycTakuil 1aBiaTUMH3HUHT MabHABUN Ba MUJUTHMA
KaJIpUATIIapU aCOCHHM sIHaJa MyCTaxKaMJlallra Moi1eBop ApaTMOK/IA.

Xap Oup MuuTaTHUHT KU€(acu, YHHHT KaTTa Ba KHYMKIUTUAAH KaTbUH Ha3ap, SHT aBBAJIO
Y3UHUHT MUJUTMA OHTH Ba MCUXOJIOTHsCHIAa HAMOEH OVnanu. Munii OHT — MXKTUMOUM OHTHUHT
TapKkuOMil KucMu OYJiraH ATHUK OHTHUHI acOCUM IWAKIUAUp. MabilyMKH, WXXTHUMOUN OHT
KAMUATHUHT UIIA0 YMKApUIl MyHOca0aTIapuHU Y3MJa akC 3TTUPYBUM, YHUHI MabHaBUH XaéT
JapakxaCUHU UPOJATOBUN XUC-TYIFY, FOS Ba KapalUIAPHUHT MAXMYUAUD. Y KaMHUATIAru, CUECUH,
XYKYKHI, axJIOKui, ¢ancadwuii, TUHUA, SCTETUK Kapalriap, KEYMHMaJIap IIaKiuga HaMOEH
oynanu.

Xap XWJI WKTUMOUN-UKTUCOIUMN Ty3yMra Xap XWJ OHI Ba Tapakkyp yciyOH MOC KelaaH.
MacanaH, WKTUMOUI MYJIKKa acoclaHraH WKTHUMOMH jkaMoa TY3yMUHUHT OJIMH MIIA0 YUKAPHIL
ycilyOu pUBOXJIaHMaraH MKTUMOUM OHI' Ba KOJUIEKTHUB TacaBBYpJiap acocuaa (UKpall YCYIHHH
ByXKyara kenrupamu. «M6tunonit ogamnap tadakkypu, - neiiau JI. Jlesu bprou, - ¥3 acocura kypa
MUCTUKIUP, «HIOXUUIUP», OYHUHT cababu MOTHUAOUMN HHCOH HJIPOKHUHHUHT 3apyp 3JIEMEHTUHU
TAIIKWJI 3TYBUYM MOXMAT YbTHOOPU OUIIaH MUCTUK OYJraH KOJUIEKTUB TacaBBypiapuaup» [3].

WoxTrMounii OHT TapKuOMIa STHUK OHT OMJIaH OMp KaTopja M>KTUMOMH PYXUST Ba MOKTUMOUM
MadKypa KarTa YpUH TYTaH.

WoxtuMounii  pyxusiT, TCHXOJOTHS — KUIIWIAp, alpuM WXXTUMOHWH TypyxJjap Ba cHUHGbIap
Xa€TUHUHT OE€BOCHTAa MEXHAT, MaBXy[ HIIIa0 YMKapHUIll BOCHTA Ba KypoJulapu, TYpMyLIl Tap3u
TabCUpUJA BYXKyAra  KeiaraH MabHaBuil — Kuédacu, ypd-onaT, aHbaHalIapu, XUCCUETIIAP,
KalusaTiap, KeUMHMazap, ofariap, Gukpiaap, Xaénaap KaOUJIapHUHT TapTUOTra TyIIMaral Ha3zapun
KUXATAAH acOCIaHMaraH, CHCTeMaJlalliMaraH Tap3Jard WAFUHIUCUAND. YHJA KUIIWIAPHUHT
Makcajjaapu, MaHdaatiapy Ba MyaMMOJIapH aKC 3TaJIu.

V36ex Mummii xapakTep (THHHAT) XYCYCHSTIApHra MEXHATCEBAPIHK, JOBIOPAKIIHK,
BaTaHIMapBapJIMK, HHCOHMAPBAPIUK, 3PKCEBApPIUK, cabp-TOKaT, OOIIKa Xalkiapra Ba LIy MHJLIAT
BaKWIIapura HucOaTaH MyHocalaTiap kKaOwiap kKupaau. Xap Oup Tapuxuil IaBp, LIy JaBpAaru
WKTUMOMN MyHOcabaTiap HUFUHANCH MIUIMIA MaH(aaTiaapra Moc KeJaJurad y3 MIUUIUN XapakTep
WJICATTMHY SIpaTajiy.

Wxtumonii Madkypa MyalssH o271ar, XaJK, MHUIAT Ba WKTUMOMHA TYpYXJIapHMHT,
CUHGIIApHUHT axJIOKUH, TUHUHN, KHECUM, XYKYKHUI, 3CTETUK  Kapauulapu Huruaaucuanp. Madkypa
YCTKYpPMaHUHI OMp KHcMHU 0YiHO, KAMHAT ONIUHM Xa€T IapouTiIapuaa BYXyJra Keiaaaud Ba
VOKTUMOUN - HUKTUCOIUMN MyHOcCA0aTJapHU aKc JTTUPAAU. Y WXKTHUMOUN PyXUSATAAH MabiyM
napaxana ¢apk Kwiagu. by ¢apk myHman ubopatku, MadKypa WKTHUMOMHA PYXUSAT CHHrapu
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CTUXMSUIM paBUINJA fo3ara KenMmaiau, OaJku MHCOH OHIVIM (DAONUSTHUHUHT Maxcyiau cudaTuna
Tapuxuil amanuér jkapaéHuaa BYXKyaAra kenaad. Madkypa BOKEIMKHHM WXKTHUMOHMM pyXusTra
HUCOAaTaH aHYa KEHT Ba YyKyp aKC ATTUPAIU Ba YHU )KAMUSATHHUHT SHT €TYK 3HETHIIAp, OJIUMIIApH,
cU€caTIyHOCJIapU UILIa0 YMKaIH.

«XaNKUMH3HHMHT acpiap oma smald KelraH aHbaHajlapu, ypg-ogaTtiapu, TWIA Ba PyXd
HEeru3ura KypwiraH MWUIMH MyCTakKWJUIMK MadKypacu, - JAeraH 311 MamjakaTUMU3 OUpUHYU
npesunentu M.A. KapumoB, - yMyMHUHCOHHMH KaApusTiap OWiaH MaxkKaM yWFYHJIAIITaH XOJjia
KeJaKakKa MIIOHY TYMFYyCHHHU oJlamilap KaJlOM Ba OHI'Mra eTKasullM, ylapHu Batanra myxa0oar,
WHCOHTIIAPBApIUK pyXuaa TapOWsamiv, XaJIOJUIMKIA, Map/UIMK Ba caOp-O0apAONLUIMKHH, aaojatr
TYWFYCUHM, OMJIMM Ba MabpudaTra MHTUIMIIHU TapOusulaml Hyauaa Xu3MaT KMIMOFHM JO3UM. Y
naBiat GyKapoIapuHUHT OYIOK MaKcaa Wylnuaa MabHABUW SKMHJIAINIYBUTA KYMAaKIAIIMOFH KEPaK»
[2].

V36ex MUILIATHHUHT TAPUXMI TAPKUO TOMUIIM, MIJLIAT MAbHABMSATH (THII, MaJaHHUAT, JaBIIAT,
TypMyll Tap3d Ba X.K.) MUKH PUBOXKJIAHUIIM OETakpop Ba KyI KUppaiau >xapaéHaup. Mwuuiar
dap3aHIapuHd KOMWJI MHCOH KHJIMO TapOusiiaml OyryHrM KyHHHHT A0i13ap0 BasubamapunaH
oupuaup.

MyaiisiH KaMuATAard xap OMp MHJUIATHUHT OHTM, MabHaBUN Ku€édacu yma >KaMHSATHUHT
TaOUMH, VWOKTUMOUH, Tapuxui mapouTiapura kapabd y3rapu®  Oopaau. MUIaTHUHI pyxuil,
MabHaBUN Kuédacu MaBKyl WKTUMOWN OHT MMAK/UTApUAA y¥3 HPOJACHHH Tonaau. MUUMHA OHT
VOKTHUMOMH OHI' IIAKJIJIApU CUHTapu MabJIyM JaBpiapa Y3UHUHT HUCOMH MYCTaKWIUIUTU Tydailiu
KAMHUAT ACOCHHHM TAIIKWJ O3TYyBUM Oa3uC Ba YCTKYPMAaHMHI MOXMATHH TyOHaH Y3rapTupuod
100opuira ¢paoa TabCUp KYpPCaTUIIN MyMKHH.

Munii OHT Ba YHUHT IIAKJUIAHUIIHW, SHT aBBaJlO, MAJUTMH YWFOHUII 3aMHUpUAa OOIUTaHUIITH
TabuuiaMp. XO03UpPru YWFOHUILI JaBp TaKO30CUTa Kypa, TapaKKUETHUHI OOBEKTHB WKTHUMOUIM
BOKENUIUra aiianMoxaa. YyHKH KUIIWJIApHUHT TyHEKapalu, XaéTuil Xynocanap, Oup-oupnapura
O6ynran MyHocabaTiiap, UpoJia Ba XOXUILIap, MUJUIMN TypMyII Tap3jap, MIIHH pacM-pycymIap,
oJlaT Ba aHbaHaJapu Tydainu maxiaHaad Ba puBoxiiaHaau. llynpail sxaH, MWIIHE Typmymn
Tap3d Ba MaJaHUAT WXKTUMOMH BOKEJIMKHUHI TaOuuil ndonamanum makauanp. Muuminukaa
WHCOHHMIA Ba YMYMUHCOHHMH KaJpusATiap MyaiisH Kuéda Ba makia kacO 3tran Oymamu. Muumui
FYpyp Xap Oup MuiuiaTra Xoc OYiaraH XyCyCHSTIapHU XUMOs KMIMO, YIapHHUHT KeJlaKak XaETUHU
IOKCQJITUPHILTA KapaTWiraH TaOWWHA MHTUIMIIIUP. MMUIaTYMIMK 3ca OUTTaruHa MUWJUIATHUHT
MYJJIAOCUHU XUMOs 3THO, OOIIKAa MMJUIATJIIAPHUHT SXTHEXKIAPUHM Hazap-NIHCaHA KUJIMAacAaH
VIApPHUHT XYKYK Ba JSPKUHJIMKIAPUHHM uerapanad KyHuIira kapatuirad xapakataup. «Musumid
TYWFy WHCOH YYyH TaOMHMUIUp, YyHKH y OTa-oHajJapJaH Mepoc KHIMO oJiMHraH Ba 0oja oTa-
oHacura. OyTyH JyHEra aiitraH OupuHYM cy3uma wudomananamam» [1].

Masbaymku, MAUIMR TyWFy TaOuuil TyWrynapaanaup. AWHU naiTaa MUUIMH MabHaBHM
Xa€THUHT XyJa XaM HO3UK 3JIeMeHTJIapuaup. Muwiuil TyifFynap 3ca MAJUIMA UPTUXOP, MUIUIUNA
XapaKTepHUHT, JEMaKKH, MWUIMHA TICUXOJOTUSHUHT OenrwiapujaH OWpH, YHUHI a)kpaiMmac
KUCMUIUD.

Munuit TyiFynap Ba KaiuAT MUJUTATHUHT SKUIICIAIIYBH Ba UpPOAAacH HaMOEH OYnmuIunia
KarTa posl YiHaiau. MUJUTATHUHT OMPUKMILKAQA, YIAPHUHT MUJUIMA KU3UKHUILIApU YMYMMUIIUTH,
TapUXHi Xoaucanap, YTMHMII MaJaHUSATHra Myxab0aT, MUIMi udTUXOp TyWryrapu cudaruga
HaMOEH Oymau.

Xynoca KUAHO IIYHH alTHUII MyMKHHKH, MHJUIMH ¥3-Y3MHU aHTJIall MIIIATHUHT XO3UPIU
axBOJIM, YHUHT OJ/IUJa €YUMHUHU KYyTUO TypraH MyaMMOJapUHHM OWJIUII Ba YJapHU XaJl KWINIIAA
¢daon xapakar ITUIIHM Tajad KWiaau. ByHHHT ydyH IOKCak MaJaHHAT, Y30KHHM Kypa OWMII Ba
JIOHOJIMK, FOSIBUM-MabHAaBUN €TYKJIMK Ba MOKIMK, SHTUYa (UKpJIAll UMKOHMSTIAPHUJIAH, KAMHUSAT
TapaKKUETUHHU KaJLIAIITHPUO, axXOJMHUHT (apOBOH Xa€T KEUMPHUILM YUYYH 3aMUH  SIpaTHII
nynuna goiiganana OWUIHIN Kepak.

. Anaduéraap .
[1]. Kapumos U. A. Y306eKHCTOHHUHT ¥3 HCTUKOOIM BaTapakkuéTy iymu.-T.:Y36ekucton, 1994, 77-6er.

[2]. Kapumos U.A. Y36eKHCTOH HKTHCOAMI HCIOXOTIAPHH YyKypramTupuur ityanaa.-T.: Y36exucton, 1995,152-6er
[3]. Jleru-Bpron HepeoGurtHoe mbinpienue- M., 1930, 26-cT.
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Y3BEKHCTOH BWJIAH BUPJIAIIITAH APAB AMUPJIUKJIAPH UKTUCOIUIA
XAMKOPJ/IMI'MHU UCTUKBOJIJIAPH

III.A. JlexxaHoB

DapeoHa noumexHuKa UHCMumymu
(Kabyn xununou 28.06.2018 i1.)

This article discusses the prospects for economic cooperation between Uzbekistan and the UAE,
analyzes the importance of economic cooperation between the two countries, and shows how to apply the
positive experience of the UAE economy in the real sector in the Republic of Uzbekistan.

Key words: United Arab Emirates, innovative technologies, cooperation, tourism development, labor
migration.

Maskyp makonaoa Y3zbexucmon bunan Bupnawean Apab Amupnukiapu ukmucoouii XamKopiueuHi
UCMUKOOIIAPUHY MAOKUKOM SMUL2AH, WLy OULAH OUpearukoa uKKU MamMiaKkam uKmucoouti XamMKopaueuHuHe
axamuamy maxaun omunear, bupnawean Apab Amupauxiapoasu ukmucoouémuune pean cexmopoacu
usicobutl namudcarapuny maxcpubacunu Yz6exucmon Pecnybnuxacuoa xynnau iyniapu Kypcamunzan.

Taanu cyznapu: bupnawean Apab Amupiuxnapu, UHHOBAYUOH MEXHOLO2UALAD, V3APO XAMKODIUK,
MYPUBMHU PUBONCTIAHMUPULL, MEXHATN MUSPAYUACU.

B oannoti cmamve paccmampusaromes nepcnexmugvl IKOHOMUYECKO20 COMPYOHUUECEA MeHcOy
Vsbexucmanom u OAD, ananuzupyemcs 6ax3#CHOCHb IKOHOMUUECKO20 COMPYOHUUECBA MeHCOY O8YMs
CMpanami, a makice HOKA3bIBAENICs, KAK NPUMEHUMb NOLONCUMENbHblU onbim sxoHomuku OAD 6 peanvHom
cexmope 6 Pecnybnuke Y36exucman.

Kniouesvle cnosa: ObOvelunennvle Apabckue IOmupamvl, UHHOBAYUOHHbBIE — MEXHOLO2UMU,
COmMpYOHUYECmeE0, pazeumue mypusma, mpyoosas Muepayus.

Masbaymkn V36ekucron Pecry6mukacu Ilpesumentn IllaBkar Mupsuées 2019 iinmn 11
anpenb KyHu bupnamran Apad AMUPIMKIAPUHUHT XYKyMaT Ba KeJlakak UIapu Oyiinya Ba3upu
Myxamman O6un AOmymiox an-KapkoBuil OomrdmyMrugard aeneranmusau KaOym xwian. KaOyi
mapocumua [laBkat Mup3uées, MmamiaakatuMuzaa 0yaub Typrad HyQysiu AejaeranusiHi CaMUMUN
KyTnap 5kaH, Y36ekucTon Ba BAA ypracumary Kym Kuppaad MyHOCA0aTiIap M34MI PHBOXKIAHUO
Oopaérranura rokcak 6axo oepau.

2019 iun mapt ovimma AOy-/labu Ba [{yOaii maxapnapuna 6yau0 YTran oimii gapakajgaru
camapaiy y4pallyBjlap MamIakaTJapUMH3 ypTacuJard LIEpUKIMKHHM MyCTaxKamjall Ba amalui
XAMKOPJIMKHU KeHTaWTUPHUIIIA SHTU OOCKUYHU O01u1ad Oepranu Kaa STUIIN.

Tampu¢ sxkyHHga MyXUM KEJIHIIyBIapra SpULIMIAM, >KyMJIaJaH, UKTUCOTUETHUHT TYpIU
TapMoOKJapuaa ymymuid kKuiimMatu 10 Mwudapa gojuiapiaH 3uél HWCTUKOOJUITM WHBECTUIIMS
JOWMXaJapuHU amalra OLIMpUIl OYyirua MKKM TOMOHJIaMa CaJIMOKJIM XYXOoKaTiap TYIUIaMu
MM30J1aHM. YIApHH TYIMK aMaira OMIMPUII MAKCaauia MaMIaKaTMMM3[a Terumum “Uyn
XapuTtacu’”’ KaOyn KWJIUHIH.

KalOyn naBomMmuaa pgaBiaT TalIKWJIOTIapW, WIMHM Mapkasjap, €Takud KOMIIaHHS Ba
KOpXOHanap, 6aHK-MOJIMS MHCTUTYTJIapH Japaxacuaa (aosl MyJIOKOT Ba aIMallMHYBIApHU JJABOM
STTUPUIT MYXUMJIUTH TabKUJIaHIH.

bupnamran Apa® AMUpPIUKIApUHUHT JAaBiaT OOIIKapyBM Ba HWHHOBALMOH PHUBOKJIAHUII
COXacCHJard WJIFOp TaXpUOACHHU >KOpPUH STHUIIA Y3ap0 XaMKOPJIMK Macajajapura ajoxuja
BTUOODP KapaTUJIIH.

MamnakatiapuMu3 SKCIEPTIIAPU XaMKOPJIMTHIa YCTYBOP MYHAIHMIILIApAA y3apo aIOKATIapHU
iynra kyinm Oyiinya aHUK Takaudiap Taiépiai 03acu1aH KeJIUIIyBra SpUIInIH.

Basup camumuii xkabyn yuyH aaBnatumu3 paxOapu IllaBkar Mup3uéeBra MHUHHATIOPJIHUK
ounaupan xamaa BAA Ilpesunentu [aiix Xamuga O6un 3oun On Haxaén, AGy-/labu AMupnuru
Bammaxau, bBAA Kypomnmu Kyunapu Onmit Gomr kymongonu ypunt6ocapu Ilaiix Myxamman Oun
3oun On Haxaén Ba BAA Buune-npesunentu, bomr Basupm, dy6aii amupaurun xokumu Iaiix
Myxamman 6uH Pomng On MakTyMHHHT cajloMH Ba 33Ty TUJIaKIapUHU €TKa3IH.

Myxamman an-Kapkosuii Y36ekncToHIa JaBiaT Ba KAMUAT KyPHIHION COXACHAA aMaira
OIMpPUIAETIaH KEHI KYJamild SIHTWIaHWLUIAPp, WKTUMOUN-UKTUCOIUN HCIOXOTIapHU FOKCaK
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6axonab, bupnamran Apa® Amuprnukiapu paxOapHATHHUHT MaMIIaKaTIapuMHU3 YpTacuIaru
OYCTIIMK Ba HIEPUKIMK MyHOCa0aTIapuHU U3YMII PUBOXIIAHTUPHIL OOopacuJaru MHTWINIIA KaTbUH
9KaHUHU TabKUIJIA/IH.

FOKOpHIaru KenuIIyBIapra acocaH Y36eKMCTOH JaBIaT OOIIKApYB TH3HMH CaMapaIOpiUTHHA
ommpuiina BAA Taxpubacuman dovinananaam, OyHHHT yayH Oapya mapT mapouTiap MaBxKyIIup.

Basupnuknap, waopanap, XyKaiauk OOIIKapyB OpraHjapd Ba TabJIUM Myaccacajlapu
BaKHMJLIapuIaH uGopar Y36ekucToH neneranuscy "JlaBnaT GOIIKApYB TH3MMH CaMapajoplIMIHHU
omupum" XyKymariaapapo AACTYPUHUHI UIIYU I'yPYXJIADUHUHI MKKWHYM MUFAIUINALA WIITUPOK
st yayH bupnamran Apab Amupnuknapura tampud Oyopau.

Tampudman acocuii makcan - BAAHUHT gaBnar OOIIKAPYBU THU3UMHUHHU SpPATUINTA JIOUD
TaXPUOACHHU YPraHUII Ba KEAIyCHAA Y36EKHCTOHa MyKOOH KOHLEIIIMS KOPUI KUJTHIL, HITH
TYPYXJAPHUHT MKKWUHYM WUFWIIMIIAHA YTKA3WII, Typiau WyHamunuiap Oyinda 2019-2020 iimmiap
yuyH "Hyn xapuTtacu'"Hu UILIa0 YMKUII Ba TaCAMKIIALL.

[Ipesunent IllaBkat Mup3uéeBaunr 2019 i mapt oitmaaru bAAra tampudu sxkyHiIapura
kypa, V36exucron Ba BAA ypracuuard HKKM TOMOHJIAMAa MyHOCAaGaTiap SHIH OOCKMYra
kytapwian. Tampud nmaBommuma TtoMoniap "JlaBmaT OomIKapyB TH3MMH caMapaJopJIMTUHHA
omupum" KymiMa JIacTypu TamaOOyCHHM MYBOQHUKIAINITHPHILAN, Maid OHWAa YTKA3WIHIIHA
peKaNalITUPUITaH ceMUHap 3ca JlacTypHUHT MAHTUKUIM 1TaBOMU XMCOOTaHAIH.

[ITaBkaT Mup3u€eBHUHT Cy3/1apura Kypa, XyKyMaTHH MOJEPHHU3ALMs KAJIUII MaMIIAKaTHUHT
ycTyBOp BasudanapuaH Oupu XucoONaHaAM Ba XaJKapo Taxpuda YHMHI caMapaJopiIMIMHU
omupuuira épaam oepau.

2019 iimn 5 wmaii kyHm VY3bekucron Pecnybimkacn Bom Basup ypunbocapn Aszus
AbGnyxakumoB, Ammus Basupu PycimanOex JlaBmeroB, MHBecTHIMsIap Ba TallKd CaBJIO Ba3UpPH
Yypun6ocapu Ilyxpar Badoer Ba TypuaMHU PHUBOXKITAHTUPHUIN JABIAT KYMUTACUHUHT XOPIKUAN
WHBECTUIUSUTAPHU Km0 Kuwin Oyiimua aupekropu L. XKypaboes Jlybaiina BAAHUHT Bazupiap
MaxKaMmacH Ba KeJrycujard uiiapy 0yiinga Bazupu M. An-I'epraBuii OuiiaH yupamuiiam.

VYuypamys naBomuga Aun-I'epraBuil COFJIMKHU cakJall, TabiuM, UKTUCOAMET Ba OOIIKa
coxajapJa amMajguil HaTwkajapra SpUIIMLI y4yH TOMOHJIap Oup kamoa OYnuO HIUIapu MyXUM
9KaHUHU TabKUIJIAIH.

V36exucTon peneranuscuHuHr BAAra Tampudu XyKyMAaTHHHT JaBiaT GOIIKApyBH
TU3UMHMHM TaKOMWUIAIITUPHUINJA HMKKM TOMOHJIAMa XaMKOPJIMKHH MycTaxkamiamra Oyiaran
MHTUIMIIKAAH AajojaT oepaiu.

BAA BazupuHUHr cy3napura Kypa, XyKymar (GaojJusSTUHU PHUBOKIAHTUPHUILIA IOKOPU
camMapaJOpJIMKHU TabMUHIAll DBAAHUHI HIIOHWIM KEJNaKaKHU TabMUHJIALLLArd  Cabi-
XapakaTJapUHUHT MyXUM KUCMU XucoOnaHaau. BAA TOMOH SIHTM Wl MOJEIJIapUHU MIUIA0 YUKHII
Ba JKOpUH KuiuIra ouj MyBapakusTiu Taxpudacu OwiaH OaKOHMIWI OVIMIIMIIMHA MabiyM
KHWJIIH.

TaaKUKOTIApPHMH3 HATIDKANApH KypCaTMOKIAKMM Y30eKMCTOH Ba bupmamran Apa6
AMUpIIHKIIapU XaMKOPJIUKHY KEHTaUTHUPUII TaJOUpIIapy U3UWIUIMK OUJIaH aMaira OmrpHIMOK/IA.

Macanan, Tomkentaa 2019 iiun 10 anpens kyan Yz6exucron Pecny6nukacu Ba Bupnamran
Apal® AMupnukiapyu XyKyMaTjiapu Aejerauusiapy ypracuaa HHFHINII camapaiy 0yauo yTau.

V36exucron Pecny6mukacu bBom Basupu AGmynma ApumoB Ba bupmamram  Apab
AMupnukiapy XykymMaT Ba Kelakak MIulapu Basupu Myxamman O6un A6aymnox an-Kapkasuii
paMCIMK KWITaH HUFWIMIIIA MUKKH MaMJIaKaTHUHT Machysl Ba3MpJIMK Ba HJ0opaylapu paxdapiapu
UIITHUPOK IT]IH.

Cyurru Hunnapia MamjakaTiapuMHU3 ypTracujard CHUECH MyJOKOT ¢aosutammb, ¥3apo
MaH(baaTIH XaMKOPIIHK M34HI PHBOXIAHHO GopMoKa. Y36ekucron Pecry6mukacu IIpesugentu
HlaBkaT Mup3uéesaunr 2019 itun 24-26 mapt kyninapu bupnamran Apab Amupnukiapura pacMui
Tampudu UKKM MamilakaT ypTacuaard XaMKOPJIUK KYJIaMMHHM KEHTaUTHpHILZa SHTU OOCKUYHH
6omiad 6epau.

Tampud naBoMua KaTop XyKymaTiiapapo Ba UaOpajiapapo KeJIUIITyBap, IIYHUHTAEK, CaB/10-
WKTHCOJIMA Ba WHBECTULMSIBUN coxanapaa ymymuil kuiiMatu 10 mummmapg AKII nomnmapuaan
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OPTHK Oyiran XyxokaTiap UM3oJaHau. Maskyp Xyxokamiap CHUECHH, CaBIO-UKTUCOJHM,
WHBECTHUIUSBUMA, MOJMSIBUNA, WHHOBAIMOH, XapOW-TEXHUK Ba MaJaHUH-TYMaHHUTap coxXajap
Oyiiua MKKM TOMOHJIaMa MyHocabaTiIapHH sHaga (haoJUTalITUPHILTA acoc OYIM0 Xu3MaT KHJIAIH.

byrynrn kyHpma Oapua KenWImyBJIapHM Xaérra TaTOMK OTUII Oyindya (aon umr oiauo
OOpHIMOK/IA.

Vurunmmaa Bupnamran Apa6 AMAPIMKIAPHHEHT 1aBIaT OOMIKAPYBU TH3MMUIATH SPHIITAH
OTYKJIAPUHU V36eKkncTona TaTOMK STUII MacaaacH kypub uwmkuiau. Mkku maBnmat ypracuua
V36ekucTon naBmar GOMKApyBH CaMapajOpIMIMHM ONIMPHMII Ba MAMIAKAT TapaKKUETHHHHT
MUJUIMH CTPATErusICUHU SIPATHIL I03aCUAAaH YpTa Ba y30K MyaJlariapra MyJDKaUIAaHTaH XaMKOPJIUK
JAcTypy JIOWMXACHHU MIUIA0 YMKUII Ba YHM aMajra OIIMPHII Macajacu MyXoKama KHJIMHJH.
Ma3skyp XaMKOpJIMK JacTypuja XyKyMmaT akcelepaTOpH, HHHOBAllMsA, JaBiaT OOIIKapyBH Ba
Xu3Mariaapu cudaTv, MWUIUMN CTpaTerus, XyKyMaT KapoOpJIapyuHUHT WXKPO THU3UMU CaMapajopJIuri,
paxOapnap TapKMOMHY MAKJUTAHTUPHIN Ba KaJpJiiap 3aXHpPACcUHM sIpaTUIl Kabu Macananap Oyitnmda
TErHLUIM CTpaTerusuiap Uiiad YMKUII peKanalITHPHIITaH.

— Bu3 V36eKucTonra KaxoH IUBIIM3AIMACHTA KATTa XMcca KYIITaH Ba OYIYHTM KYHJA XaM
KaJlaJl PUBOXKIIAHAETraH MamJyakaT cudaTuaa Kapaimus, — aeau Myxamman OuH AOayniox ai-
KapkaBuii. — HOpTuHru3 keWuHru Huuiapaa HMKTUCOAUETHM JIMOEepasUIaliTUPUIL, WHBECTULIUS
MYXUTHHU SIXIIMJIAIl Ba JABJIaTHUHI XalKapo MHUKEcHaru oOpyCHMHM MycTaxkamuiaml Oopacuzaa
spumIaétral OTyKiIapu OyHmaH nanonat Oepaau. Ilpesument IllaBkar Mup3u€eBHUHT SKHHA
BbAAra amanira ommuprad Tampudu MamIakaTIapuMHU3 MyHocabaTiaapuaa Tapuxuil caxuda oyau.
Bus Y36ekucTon 6uiaan KyIab coxamapaa XaMKOPIMK KUIUIITa aX 1 KHILIHK.

Tanbupna MKKM MamilakaT ypTacuJard HCTHKOOJIM XaMKOPJIMKHM sIHaJa KEHIaWTHpUIL,
UIIYU TYpyXJap TY3WII Ba YJIapHUHT (DAONMSATHHH CcaMapaid TAIIKWI STUII fo3acuaaH (Gukp
QJIMalIWIIY BAa UKKM TOMOHJIaMa XaMKOPJIMK y4yH KEHI' UMKOHUATIIAP MaBXyIJIUTH TaAbKHUIaHIH.

bupnamran Apa® AMUPIMKIAPUHUHT JaBIaT OOMIKApyBH CaMapaJOpJIMTHHU OIIUPHUII
Oopacuaaru UcIoXoTiapura OaruIIaHraH TaKIUMOT YTKA3UIIIH.

KyHHUHI MKKMHYM SpMHJA UKKHM TOMOHJIaMa UIIYU TYpyXJIapHU OEJNrWjIaHraH WyHalIuluiap
oyiinya G2G dopmaTaaru yupauryBiapy TaluIKuil STUJIIH.

bupnamran Apa® AMUpIUKIapU XYKyMaTH IeJICTallusiCHHUHT MamjlakaTHMu3ra Tampudu
UKKaJa JaBJIaTHUHI KYI TapMOKJIM XaMKOPJIMTMHM KEHTaWTHpHINra KEHI MMKOH SpaTUIIIaH
nboparaup.

2019 imn 1 anpens kyrn Y3s6ekucron Pecny6mukacu Ipesunentn [llaBkatr Mupsuées yTran
xadTa 6ynubd yrran bupnamran Apa® Amupnaukiapura pacMuil Tampud goupacuia dpUIIMITaH
KEJIHWIIYBJIap Ba MM30JaHraH OWTUMIIADHM aMaira OLIMPUIIHM TalIKWJI STHII Macajlanapura
OarvIlIaHTaH UUFUITUI YTKA3/TH.

ABBan xabap KWUJIMHTaHUJEK, JaBiaTuMu3 paxoapu AoOy-/labu Ba Jly0aii maxapnapuna AOy-
Habu Awmupnuru Banmaxau, bupnamran Apad Amwmpnuxnapu Kypomnu kywiapu Omnuiit 0o
kyMonHaouu Ypunoocapu [llaitx Myxamman 6un 3oun On Haxaén, BAA Bune-npesuaentu, bor
Ba3upu, Jly6ait amupu [aiix Myxamman Oun Pommpg On MakTtyMm, ym0y MamiaakaT XyKyMaTH
ab30Japyd Ba KAaTop €TaKkyM KOMIIaHUsUIapu paxOapiapu OuilaH cepMmaxcysl ydpamryB Ba
My30Kapasiap YTKa3au.

Wkku TomoHnama Tanoupiap skyHuaa Kymma 6a€HOT Xamzaa KaTop MyXHMM KeJIHUIIyBIap,
KymilaiaH, yMyMud kuiimata 10 Muimmapna gosuiapiaH 3uén OyiraH MCTHUKOOJUTH HWHBECTHIUS
JoHuXajgapy Ba JacTypJIapyuHM amalira OIIUpHUI OYiHnda OUTUMIIAp UM30JIaH |,

Ym0y kenuiryBiap HHHOBaLMsIap, HeQTh-ra3 TApMOFH, aHbaHaBUI Ba MyKOOWJI SHEPTeTHKA,
3aMOHAaBUH WHQPATY3UJIMAHU PHBOXJIAHTHPHIL, TPAHCIIOPT Ba JIOTUCTHKA, KHUIIOK XYXKaJUTIH,
TYpU3M, TaBJIUM KaOu ¥3apo XaMKOPJIUKHUHT YCTYBOp WYHAIMIUIAPUHU KaMpald OJIraH.

Tapkuiam  xousku, Tampud ngaBomuaa BAAHUHT onuil napaxanaru paxoOapusTu
V36exucTon1a amManra OMMPUIAETIaH TyO HCIOXOT/Iap Ba SHTMIAHMILIAPHA OWp Heua Gop
9bTUPO¢ OSTHO, yIapHU TYIUK KYJU1aO-KyBBaTIagu. AMMPIMKIAp HIIOUIApMOH JloMpallapu
MaMIIaKaTUMK3ra TOOOpa KaTTa KH3MKMII OMIIHPAETTaHH Y30eKMCTOHIa HIIOHYHMHT OpTHO
OopaéTranuian ganoniar 6epaim.
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[Ipe3uaeHTUMN3 SpUILLIIITaH KEJTUITYBIAPHUHT ¥3 BaKTH/a Ba CY3CU3 MKPOCUHU TabMUHIIAII
JIO3UMIIMTUHM KaiiJ 3TUO, camapaiy ycyll Ba MEXaHU3MIIAPHU JKOPUN 3TraH XoJiaa Kadya KUIMHTaH
“Hyn xapuTacu HU aMalira OIIMPHIIHH JapX0J1 OOIIIAIl MyXUM SKaHUHH TabKHIA IH.

BAAHMHT eTakud KOMMAaHMs Ba TAIIKWJIOTIApH OuWJiaH OMpraaukaa aMajira OLUIUpUIIaJuraH
yCTYBOp KymiMa Joiuxanap cudaruaa «HaBouiy KypyKIUK MOPTU Ba SPKUH UKTUCOIUN 30HACUHU
PUBOXKIIAHTHPUII, MaMJIaKaTUMH3[a YIJIEBOJOPOATAp Ka3uO OJNMIIHM KYHNAaUTHpUII Ba yJIapHU
9yKyp KaiTa uimiani, TalauMapKOH HUCCUKIUK SJICKTP CTAaHIUsACH Ba Oomika MaBxyn MICrapau
MOJEpHM3alMs KWINII Ba KEHIaWTHpHUILN, KY€l Ba IMIaMOJd 3JIeKTp craHuusuiapunu, Cuppapé
BUJIOSITHJIA aMMHAaK Ba KapOaMmuJ HWIUTA0 YUKApPHUII 3aBOJWHU Oapro J3TUII Ba OoIIkamap
OeNrwIaHau.

bynpan Ttamkapu, arpocaHoaT KiacTE€pJIapMHM TalIKWJ 3THULI Ba MaMJIAKaTUMU3 KHILIJIOK
XYKAJIMTUHUHT SKCIIOPT CAJOXUATUHU IOoKcanTthpuil, CamapKaH[ IIaxpujia TYpU3M Ba KOMMYyHall
nHOPATY3WIMaHH, NIIOMIAPMOHINK MYXUTHHH PHBOXJIAHTHPHUII OYyiiMua KymIiMa JOWHXalapHU
amajra OUIMPHIN, TaAOUPKOPJIMK TamadbOyciapuau, >kxymnanan, AOy-/labu Tapakku€r doHau
UIITUPOKUIA TabCHC STWIAETTaH HU30M >XKamrapMmacu | mMuiumapn fosap OYiaraH WHBECTHULIUS
KOMITaHUsICH MaOJarapuHu ka0 3TraH xoJija Kyjuiad-KyBBaTiIall Macanaiapu Kypuo YUK IH.

Okopn Manakanmu wmyraxaccuciap Tal€piam coXacHJard MEPUKIMKHU KEHTauTUPHII,
“Macnap” kommanuscu Ba An Xamuda YHUBEPCUTETH OWIAH KYI KHpPpad XaMKOPIHKHU
MyCTaxKamJjall Macajiajapura aloxXujaa 3pTUO00p KapaTUlIu.

WuBectunusiiap Ba TallKH CaBI0 Ba3upiurd Oy Oopadard UILIapHU MYBOGUKIAIITHPHUII Ba
JmoluxanapHu Kyiia0-KyBBatiamnl Makcaauaa bAAna ¥3 BakoinaTxoHACHHU OYaIu.

HaBnatumus paxOapu “Hyn xapuracu’pa OeNruiaHraH TaaOUpiapHU Y3 BaKTHUIA amalra
OLUMPHUIL OYHNYA aHUK TOMIIUPUKIAP Oepau.

Basupnap Maxkamacu, Ba3upiIMK Ba HAOpajap, TapMOK KOMIAaHMsIIApU paxOapiapura SHT
KHMCKa MyJIJaT/a MHBECTULIMS JIOMUXAJAPUHUHT TapMOK >KaJBaJIMHM TacAMKJIAIl Ba JIOMMXalapHU
aMaira OUIMPHUIIHY OOILIALI, ONMH Japakana SpHIINITaH Y30ekHcTOH-BAA KenuuyBiapHHHHT
CY3CH3 WXXPOCHMHHM TabMUHJAIl OYyilMua caMapajld MEXaHU3MJIApHU KOpUH OTuil Basudacu
KYWHWIIIN.

V36exucron Pecriybnukacu ITpesunentu 1llapkar Mupsuées 2019 inn 1 anpens kyau 2019
iun maprt oiuna bupnamran Apa® Amupnukiapura pacMuil Tampud goupacuaa SPHUILUITaH
KEJIMIIYB Ba OUTUMIIapHU aMaJira OUIMPHUII Macajalapura OaFuiuiaHrad WHFUIIAI YTKA3/1.

Masbnymku, naBiatumus paxOapu Aoy-/labu Ba [ly6aii maxapnapuna AOy-/labu Amupiuru
Banuaxau, bupnamran Apa® Awmupnukiaapu Kypomm Kyunmapu Onumit bomr  kymoHzoHu
Yypunbocapu Illaiix Myxamman 6un 3oun On Haxaén, BAA Buue-npesunentu, bour Basup, [ly6aii
amupu [llaiix Myxamman 6un Pormnn On Maktym xamzaa ymlOy MamiiakaT XyKyMaTd ab30Jiapy Ba
KaTop eTakyu KOMIaHMsIapyu pax0apiapu OniIaH camapaliy yupallyB Ba My3oKapayiap YTKa3au.

HNxxku tomonmama tanOupnap sikyHuna Kymmva 0Ga€HOT Xamza KaTop MyXHUM KeJHIIyBJap,
Kymiagad, yMyMmud kuiiMata 10 Mummuapn fomnapiad 3uén OYiraH MCTUKOOUIM HWHBECTHLIUS
Jouxanapu Ba JaCTYpJIApUHU aMalira OMIUPHUIN Oyilndya OUTHMITIAp UM30JIaH/IH.

VYly kenuuryBiaap MHHOBaMsUIap, He(PTh-ra3 TapMOFH, aHbaHABUN Ba MyKOOWJI SHEpPreTHkKa,
3aMOHaBUM WH(QpaATY3UJIMaHU PUBOXIJIAHTUPHIL, TPAHCIOPT Ba JIOTUCTUKA, KHIIJIOK XY KaJUTH,
TYpHU3M, TabJIUM KabHU ¥3apo XaMKOPIUKHUHT YCTYBOp HYHANIUIUIAPUHU KaMpad OJIraH.

Tapkuanam >xousku, Tampud gaBomuga BAAHUMHT onmil  nmapakajgaru paxOapusitu
V36exucTonma amanra omMpUIAETraH TyO HCIOXOT/Iap Ba SHTHIAHMILIADHA OUp Heua Gop
9pTUPO] OSTHO, ymapHH TYIHMK KYJUIa0-KyBBaTIaau. AMUPIUKIAD HWIIOUIAPMOH TOUpaTIapu
MaMIIaKaTUMM3ra ToGOpa KaTTa KH3HKMII OWIIHPaéITaHd Y30eKHCTOHra WIIOHY  OpTHO
OopaéTtranuan najgoiat oepasu.

Vurnnmmaa TIpe3suneHTHMEI3 SpUIIITaH KEMMITYBIAPHUHT §3 BAKTHA Ba CY3CH3 MKPOCHHH
TabMUHJIAII JIO3UMIIMTHHM Kaij 3THO, KaOyn KWIMHTaH “HYn XapuTacu HU amMaira OIIUPHUIIHU
camapaly yCyl Ba MEXaHM3MJIApHU >KOpUH HTraH XoJjJa Japxoji Oomuiam MyXUM SKaHUHHU
TabKUJIA]TH.
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BAAHUHT eTak4y KOMITaHUS Ba TAIIKWIOTIApH OMJIaH OMpraivkKIa amaira OUIMPHIIAUral yCTyBOp
KymMa Joumxanap cudatuga «Hapowil» KypyKIMK TOPTH Ba JPKHH HWKTHCOIWN 30HACHHU
PUBOXIIAHTHPUIL, MaMJIAKATUMHU3/a YTIIEBOJOPOIIAp Ka3HO ONMIIHM KYMaWTHPUII Ba YyJIapHU
yyKyp Kaita wunuviam, TalauMapXOH HCCHUKIMK SJEKTp cTaHmuscu Ba Oomka HWMOCnapau
MOJIEpHU3allMsl KWJIMII Ba KEHraTwpum, KyE€ll Ba IIamMoid 3JEKTp craHuusuiapunu, Cupnapé
BUJIOSTH]IA aMMHUAaK Ba KapOamuJ HIUIad YUKapHIl 3aBOJMHU 0apro JTHII Ba OomiKamzap
Oenruiany.

bynpan Tamkapu, arpocaHoar KiacTepjapyWHU TAIIKWJ JTHUII Ba MaMJIaKaTUMHU3 KHIUIOK
XYKAIUTH DKCIOPT CANTOXUATHHM okcanTtupuil, CamapkaHa axpuja TypU3M Ba KOMMYHal
uHppaTy3uIMaHl, UIIOWJIAPMOHINK MYXUTHHH PUBOXKIAHTHpULI OViiMua KyIIMa JoWHXalapHU
amalira OIIUPHIN, TAJAOUPKOPIHK Tammaboycmapunu, kxymnanaH, AOy-Jlabu Ttapakkuér donmau
UIITUPOKUAA TabCUC STHIIAETraH HU30M KamrapMmacu | Muumapi Aosuiap OYiaraH MHBECTULIUS
KOMITaHUSCH MaOJIaFIapUHU ka0 3TraH Xojaa Kyuiab-KyBBaTJiall Macalalapd KypuO YUKW,

Oxopu wManakanu wmyTtaxaccucinap Tal€pnam coxacugaru IIEePUKIMKHU KEeHralTHpuIl,
“Macmap” xommanusicu Ba An Xamuda yHUBEPCUTETH OWJIaH KYI KHPPAIH XaMKOPIUKHHU
MyCTaxKamJjall Macaiajapura XaM aloxuaa YbTUOop KapaTuiiau.

WuBecTunusiap Ba TallKU CaBAO BasUpiHMrd Oy Oopagaru MIIIapHU MYBO(MUKIAIITHPHUII Ba
nouxanapHu Kyiad-KyBBaTiam Makcaanaa bAAna ¥3 BakolaTXOHAaCHHU OYa/Iu.

Hasnatumu3 paxOapu “Hyn xaputacu’na OenrujaHraH TaiOWpJIapHU ¥3 BaKTHJa amalira
oLMpHIll OYHNYa aHUK TOMIIUPHUKIAP Oepau.

Basupnap Maxkamacu, Ba3UpJiMK Ba Haopajap, TapMOK KOMIAHUSUIApU paxOapiiapura 3HT
KHCKa MyJAJaT/Aa MHBECTHUIIHS JOUUXATAPHUHUHT TAPMOK KaJIBaTMHU TACAMKJIAII Ba yIapHHU amMalra
OIIMPHUIIHK GOILIAII, 0N Japakaia SPHUIIITaH Y36eKHCToH — BAA KelUIIyBIapUHUHT CY3CH3
WOKPOCHHH TabMUHIIAII OViiMda camapaiy MeXaHU3MJIApHU KOPHUHl 3TUI Bazudacu KyHHIIH.
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MYAIN®JIAP IUKKATHUI'A !

1. “daprona nosuTexHMKa HHCTUTYTH WMnmuii — TtexHuka xypHamu (“Hayuno -—
texuuueckuit xkypHan @eplI”, “Scientific — Technical Journal FerPI”) caxudamapuna
¢dbyHgamMeHTas Ba TeXHUKA (aHJIapy coXacua SHTM WIMUHN HaTikanapra sra 0ynran Ba 50 % nan
OPTUK KMCMHU WJITapH bJIOH KWJIMHMAaraH y30eK, pyc, UHIVIN3 TUIUIapuAa TalépiaHraH Makojia Ba
KHCKa Xxabapnap Kyimmaru Oynumiap Oyiuda dom sTminanun: (U3MKa-MaTeMaTHKa (aHJIapu;
MEXaHMKAa; KyYPHJIHII; JHEPreTUKa, 3JIeKTPOTEeXHUKA, 3JIEKTPOH KypWiMajiap Ba ax00por
TEeXHOJIOTUSIUIAPH; KMMEBHMH  TEXHOJOrHs Ba JIKOJOTHA; WKTHMOUM-UKTHCOAUH (aHiap;
KHCKa xabdapJap.

2. Maxkona crannapt A4 ymyamaara oK KOFO3HUHT Oup TomoHuaa vangan 30 mm, YHrmad 15
MM, FOKOpHUIaH Ba nactiaan 20 MM KEHIJIHK/IA ykoi Kosaupu6, Times New Roman mpudruaa, 12

pt yauampa, Karopiap opacu OMp opajuMK OuiaH €3uiIagu Ba MKKM HycXaja TakAUM KHJIMHAIU.
Makonanap XaXMH YU3Malapcu3 CaKKU3 caxuganaH, Kucka xabapmap sca yu caxudanan
OLIMACIMIM Ba MKKMHYM Hycxacuia Oapua myamnuduap (aMumiuscu, MCMU Ba IIapuQaapuHu
KypcaTHO UM30 YEKHUIILTAPH JIO3HM.

3. Makonara Ky#lujgaruiaap MaoBa KWIMHAQAW: MII OakKapuiraH TAIIKWJIOT HYJUIaHMAaCH;
y30ekua, pycua Ba MHIIM34Ya aHHOTamusap (Oup xuia mMa3MmyHzaa Ba 5-6 KaToplaH OIIMACIUTH
3apyp), TasiH4 Ccy3Jap, MaKo/Jga HOMJIAPH; JIKCHEPT XyJocach; Myaauduap TYFpucuia
MabJYMOT (WII >KOiM, JiaBo3umu, Teiaeonu, e-mail). Myammudnap opacuma $aH TOKTOpH
OynMaraH TakAMpAa, Iy COXa HXTUCOCIMIM Oyiinuya (paH JOKTOPUHMHI TABCHSACH TaKIUM
STHIIA/IH.

4. ®opmynanap komnbrotepaa Word dopmynanap myxappupunuHr Math Type Bepcusicuna
é3mnaau. Unsmanap Ba quarpaMmaiiap CTaHAapT Kouaaiapra puosi KwinHran xoiaaa 10x10 cm mgan
Karta OyiamaraH Yymadamja Tal€piiaHumm, E3yBjIap HWMKOHU Oopwya commap Eku Xapduap
KYpUHUIINMA OepUJIUIIM Ba yilap Makoja caxudacuaa €Kl yu3mara WiaoBaja TYIIYHTHPHWIUIIN
n03uM. Makonazia un3manap conu 4 Tarada, Kucka xabapiapza sca 2 Taraya pyxcaT 3TUJIaIH.

5. Mypoxaar KwiMHraH ajxabuémiap pyixaTh Makoja oOXupuia KyHWuaard Taptubdra
KEeATHPWIAAN: MyUTH(GHUHT (HaMIIUACH, UCMHU, MIApUQH, KATOO (KypHaJ)HUHT HOMH, HAIIPHET
(kuToOnap y4yH) #wid, >KypHaa HoMepH, caxuda (KypHan yuyH). Maxkona caxudanapuga
agabuérmapra wujioBa pakaM OWIaH TapTUONM paBUIJa KBaJapaT KaBc Huuaa (macaynan [7]
KYpUHUIINA) OepHuiIaiu.

6. Maxkonanu Tai€pramra yTa CHHYKOBIMK Ba YTKUpP IUKKAT OWIaH EHIOIIMII TaBCHUS
TUIAAU. Y WIMHI Ba IpaMMAaTHK JKUXATAaH IOKOPH Jlapaxaia TaJlabuaHInK OuilaH WiIMHNA MakoJia
MaKOMHJIa TaXpHUpIaHTaH OYIMIIN JIO3UM: caé3 Ma3MyHJIaTH, FAJIM3 Ba Y3YHIAH-Y30K JKyMJIaJlapHU
UIIIATMACIMK; MAaKOJaHMHT WJIMHMHM HyHanumwMra, oy KyHHUHT e€4WiMaraH Ba J10J13ap0
MyaMmmoJapura 6axo OepHJIMIIN; WITHUHT acOCUM Makcaau, KyHuiagurad macajanap Ba yJIapHU
€Ul ycIyOsapy, OJIMHTaH SHI'M WIMHUI HaTWKajlap Ba yJIapHUHT TaxJIMIM XaMJa aHUK XyJocanap
KaThH KeTMa-KEeTINKAA PAaBOH THIIa 0a€H KIJTMHUIIH JIO3UM.

7. TaxpupusaT 3apypar Oyiranjga TakJuM STUJITaH Makojia Ba KUCKa xaOapjapHU TaxpHp
KHJIUII XYKYKUTa ora. YJap Cy3Cu3 TaxpupHAT ab3oyiapura €Ky OOIIKa TETHIUTH MyTaxaccuciapra
Takpusra oepuiaau.

8. Arap makona Mmyaimudra KaiiTa uiniam yqyH KalTapuiica, MaKOJIaHUHT OXUPTH KYPHHUIIIA
OJIMHTaH KyH/aH 0o11ad MaKoja TaXpUpusATra TyIIrad XucooaaHau.

Kypuamau yon »stumma doc. MS Word 97 (2003) Taxpupuga HWIUIOBYM JacTypiapliaH
doitnananunagm.

MakonanapuHu ¥3 BaKTHIa YOI JTWIMIIMHA WUCTaraH Myaumdiap TaxpupHsIra aHa Iry
nactypaaH Qoiigamanrad XoJjia KOMIIbIOTEpIa TePUIITaH 3JIEKTPOH BapUAaHTHHU TaKJIUM 3TUILIAPU
Makcajara MyBOGUKIHP.

9. Xypuamauar osnexktpoH BapuanTiapuau PaplIM BeG-caiitu  http:/www.ferpi.uz
(faoliyat—ilmiy faoliyat—ilmiy jurnal) man TOUIII MyMKHH.

Kypcamunean koudanap acocuda mauépranmazan Makoiaiap maxpupusim moMOHUOAH
KaOy1 KUTUHMAUOU.
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K CBEAEHHWIO ABTOPOB !

1. Ha crpanunax «Hay4Ho-texuudeckoro xypHana ®epll» myOnuKyrOTCS cTaThl W KPaTKUE
cooOmIeHus B 00J1aCTH (PYyHAAMEHTAIbHBIX M TEXHUUECKUX HayK, COjepKaliie HoBble uiau oosee 50 %
paHee He ONMyOJMKOBAHHBIC HAYyYHbIE PE3yJIbTAThl, HA Y30€KCKOM, PYCCKOM HJIM QHTJIMHCKOM SI3BIKaX IO
CIEIyIOIUM pa3fenaM: (yHIaMeHTaJIbHble HAYKH; MEXaHMKAa; CTPOMTEJIbCTBO; JHEPreTHKa,
3JIEKTPOTEXHUKA, JJIEKTPOHHbIE YCTPOMCTBA M HH(OPMALMOHHBIE TEXHOJIOIMH; XMMHYeCKas
TeXHOJIOTUS ¥ IKOJIOTHS; COHATBHO-IKOHOMHYECKHEe HAYKH; KPaTKUe CO001IeHUs.

2. Crarbs MpencTaBisieTcss B IBYX JK3eMIUIIpax Ha Oenoil Oymare cranmaptHoro ¢opmara A4 c
nonsimu: cinesa 30 MM, BBepxy u BHu3y 1o 20 mm, cmpasa 1,5 mm; mpudt Times New Roman 12 pt,
MEXYCTPOUHOE paccTOsHUE OAMH MHTepBaj. OOmuMii 00beM CTaTbu HE JOJKEH IPEBBIIIATh BOCHMU
CTpaHUI, HE CYUTAsi PUCYHKOB, KpaTKUX COOOIIEHUH ke He Oosiee TpEX cTpaHull. BTopoit sx3eMIuisp
CTaThH NPEJCTABIAETCS C MOAMNUCIMHU BCEX aBTOPOB.

3. K craree npumaraiorcs: HampaBjieHHe Y4YpPe:KIeHHsl, B KOTOPOM BBIIOJIHEHA DPadoTa;
IKCMEPTHOe 3aKJjroueHue (111 aBTopoB U3 PecrmyOmukum Y30ekucTaH); Ha Y30CKCKOM, PYCCKOM H
AQHDJIMHCKOM S3bIKAX AHHOTALMA (M3 5-6 CTPOK OJMHAKOBOIO COJAEP)KAHUS), KJIKOYeBble CJI0BA,
Ha3BaHMe CTATBHH; CBeJeHHs1 00 aBTOpax (MecTO paboThl, TOKHOCTB, TesedoH, e-mail). B ciyuae
OTCYTCTBHS CPEIH aBTOPOB JOKTOPA HAayK MPEACTABISAETCS PEKOMEHIAIMS TJOKTOpa HayK B OOJIACTH ITOM
CHEIMAIBHOCTH.

4. lns Hanmcanus GopMyll B TEKCTe HEOOXOIMMO MoJb30BaThesi pepakropom Word Math Type.
®opMynbl HyMEpYIOTCS B CKBO3HOM mopsake. [lns o0o3HaueHUs (U3MUECKUX, MaTeMaTH4eCKUX U
XMMUYECKHX BEJIMYUH, BKJIIOUAs MHIEKCHI, NPUMEHSIOTCA HCKIIIOUUTENIBHO JIATUHCKHUE U TPEYecKue
OyxBbl. Henb3st 0003HauaTh pa3inuyHble BEJIMYUHbBI OHOW U TOH ke OykBo#. IlonroroBineHHbIE pUCYHKH
U MarpaMMsbl TOJDKHBI COOTBETCTBOBATh CTAaHIAPTHBIM TPeOOBAaHUAM U HE MPEBBIIIATh pa3Mepsl Oojee
gem 10x10 cM, HagnuCH, UHACKCH WM OyKBEHHBbIE 0003HAYCHMS, JKEJIATeIbHO yKa3aTh U MOSCHUTH Ha
CTPaHULAX CTAaTbH WM B MPUIOKEHHUIX K PUCYHKaM.

5. Cnucok auTeparypsl NpeACTaBIseTCs] B KOHLE CTaThu B cieaytomem nopsake: @.J1.0. aBropos,
Ha3BaHUE KHUTH (KypHaa), roj u3fanus (i1 KHUAT), HOMEP JKypHaia, CTpaHuIlbl (J1s1 )KypHanoB). Ha
CTpPaHMLAX CTaTbU CCBUIKM Ha LUTHPYEMYIO JIUTEPATypy MPEACTABIAIOTCA B MOPSJIKE YINOMHHAHUS
apaOckoii udpoit B KBaApaTHBIX CKOOKax, Harpumep: [1].

6. BHuMaTenbHO OTHOCHTECh K CTHJIIO CBOEH CTaTbd, KOTOPBIM TOJDKEH OTBEYaTh TPEeOOBaHMSIM
BBICOKOM CTENEHU pEelaKTHPOBAaHUS, KaK B OTHOIIEHHMM HAyYyHOCTH, TaK M TpaMMaTUkH. V30eraiite
JUIMHHBIX (ppa3 MOBEPXHOCTHOIO cozepxkaHus. [l ydiero BOCIpUATHs OOJBIION cTaTbU YUTATEIIMU
peKoMeHayeTcs pa30uTh TEKCT Ha pas3zeibl: Hampumep, 1. Bexenue, 2. Meroanka skcnepuMeHTa, 3.
DKcnepuMeHTalbHbIe pe3yasraTtel, 4. 3akmoueHue. Creayer o0s3aTenbHO yKa3aThb OCHOBHYIO 1IEJNb
paboThl, MOCTAHOBKY 33Ja4, aKTyaJIbHOCTh U COBPEMEHHOCTh MPOOIEMBI, METOMIBI M CIIOCOOBI PELICHNS,
MOJTy4YEHHBIE HOBbIE HAYUHBIE PE3YJIBTAThl U UX aHAJIM3, a TAKKE KOHKPETHBIE BHIBOJIBI.

7. IlpencraBieHHble B PENAKIMIO CTaThU HAMPABIAIOTCS JUIsl PELEH3UPOBAHUS YJeHAM pPeAaKIHU
WIM IPYTMM COOTBETCTBYIOUIMM creuuanuctaM. Onpenenstorcs, COOTBETCTBYET JIM CTaThsl TEMaTHKE
KypHaia, €CTh JIU B HEH 4eTKO C(HOpPMYIHpPOBAHHBIE HOBBIE HAYYHbBIE PE3yIbTaThl, JOCTATOYHO JIH
Ha/1&KHO 00OCHOBAHBI BBIBOABI, MOHATHO JIM U3JIOKEH Marepuall. [Ipn HEOOXOOUMOCTH CTaThsi MOXKET
OBITh OTPEIAaKTHPOBAHA.

8. B cmydae Bo3Bpata cTaTbM aBTOpaM Ui JAOPAOOTKH CpPOK €€ IMOCTYNJIEHHS B PEIaKIHIO,
CUUTAETCS CO JIHS MOCTYIUICHHS MOCIIEIHETO €€ BapuaHTa.

[Ipu mevaTn MaTepHaioB XKypHajaa MPUMEHsETCs TekcToBbli pemakTop doc.MS Word 97 (2003).
Jlnsi CBOEBPEMEHHOTO OIyONMKOBAaHHUS CTAaThbH, aBTOpaM HEOOXOJMMO IPEACTABUTH AIIEKTPOHHBIH
BapUaHT CTaTbu, HAOPAHHBIM HA KOMITBIOTEPE C UCTIONIb30BAHUEM YKa3aHHOH ITPOrpaMMBl.

9. DnekTpoHHBIE BEpCHMH JKypHaja JOCTYynHbI Ha BeO-caiite @aplld http://www.ferpi.uz
(faoliyat—ilmiy faoliyat—ilmiy jurnal).

Cmambu, He OLﬁOPJI/lJleHHble COCNIACHO 6blULEYKA3AHHbIM Npasuiam, pedakuueﬁ HE NPUHUMAIOMCAL.
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INFORMATION TO THE AUTHORS !

1. On pages “Scientific — Technical Journal Fer.PI” are published articles and short messages
in the field of the fundamental and technical science, containing new or more than 50% earlier not
published scientific results, in Uzbek, Russian or English languages according to the following
sections: fundamental sciences; mechanics; construction; power, electrical equipment, electronic
devices and information technologies; chemical technology and ecology; social and economic
sciences; short messages.

2. Article is submitted in duplicate on white paper of the standard A4 format with fields: at the
left 30 mm, above and below on 20 mm, on the right 1,5 mm; Times New Roman 12 pt font,
interlinear distance one interval. The total amount of article shouldn't exceed eight pages, apart
from drawings, the short messages, no more than three pages. The second copy of article is
submitted with signatures of all authors.

3. To article are applied: the direction of establishment in which work is performed; the expert
opinion (for authors from the Republic of Uzbekistan); in Uzbek, Russian and English languages
the summary (from 5-6 lines of the identical contents), key words, article name; data on authors
(work place, position, phone, e-mail). In case of absence among authors of the doctor of science the
recommendation of the doctor of science in the field of this specialty is submitted.

4. For writing of formulas in the text the Word Math Type editors need to use. Formulas are
numbered in a through order. For designation of physical, mathematical and chemical quantities,
including indexes, exclusively Latin and Greek letters are applied. It is impossible to designate
various sizes the same letter the Prepared drawings and charts have to conform to standard
requirements and not exceed the sizes more than 10x10 cm, inscriptions, indexes or alphabetic
references, it is desirable to specify and explain on pages of article or in annexes to drawings.

5. The list of references is submitted at the end of article in the following order: First name,
middle initial, last name authors, the name of the book (journal), year of the edition (for books), the
issue of the journal, pages (for Journal). On pages of article of the link to quoted literature are
represented as a mention in the Arab figure in square brackets, for example: [1].

6. Consider to the style of the article attentively which has to meet the requirements of high
extent of editing as concerning scientific character, and grammar. Avoid long phrases of the
superficial contents. For the best perception of big article readers recommend to break the text into
sections: for example, 1. Introduction, 2. Experiment technique, 3. Experimental results, 4.
Conclusion. It is necessary to specify surely a main objective of work, statement of tasks, relevance
and the present of a problem, methods and ways of the decision, the received new scientific results
and their analysis, and also concrete conclusions.

7. Articles presented to edition go for reviewing to members of edition or other corresponding
experts. Are defined, whether there corresponds article to journal subject, whether there are
accurately formulated according to new scientific results in it, whether it is enough reliably valid
conclusions, whether the material is clearly stated. If necessary article can be edited.

8. In case of article return to authors for completion, the term of its receipt in edition, is
considered from the date of receipt of its last option.

At the press of materials of the journal the text editor of doc.MS Word 97 (2003) is applied.
For timely publication of article, authors need to present the electronic version of article gathered on
the computer with use of the specified program.

9. The electronic version of the journal is available on the FarPl website, http://www.ferpi.uz
(faoliyat—ilmiy faoliyat—ilmiy jurnal).

The articles are not meeting the requirements will not be accepted by the editor.
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