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EXPERIMENTAL TEST RESULTS OF POLYMER COMPOSITE COATING
EQUIPMENT FOR SUTURE MATERIAL SUTURES IN SEWING MACHINE

Djuraev A. D., Turdaliev V. M., Sheraliev I. Behbudov Sh. H., Amonov A. R.

Annotation. The article presents the results of comparative production tests of a
prototype of an installation for applying a polymer composition to the lines of tarpaulin
materials, allowing them to increase their strength and seal. On the basis of production tests, the
rubber grades of the bushing of the working body - the roller and the grade of the polymer
composition - were determined. Recommendations are given for the introduction of the
recommended one into production.

AnHoTanus. Makonana THKyB MallMHacuja Ope3eHT MaTepuaUlapuH{ TUKWITaHIard
GaMKaTopnapHra MYCTaXKaMJIMTHHU OLIUPUIN Ba TCPMCTUKIIUTUHA TabMUHJIAIl YYYH HOJUMEP
KOMITIO3UIUSACUHHU KOIIDIOBYM YCKYHAHUHI Ta)KpI/I6a HYCXaCHHHU KI/IéCI/Iﬁ HIuIad YUKapuIl
CHHOBJIApU HATIKaapy kentupwirad. CHHOB HaTHXKallapura Kypa UIIUd OpraH — pOJIMK Pe3ruHa
MapKacu Ba 4YOKJIapra KOIUIaHaJIWI'aH ITOJIMMCP KOMIIO3UIHACH TAaBCHUA MapKaJlapyu aHUKJIAHIW.
YckyHaHHM niuiad YuKapuiira KyJjuiam 0yinda Tacusiiap OepHuiIam.

AHHOTaIII/ISI. B cratbe NPpUBOAUTCA PE3YJIbTAThl CPABHUTCIBHBIX ITPOU3BOACTBCHHBIX
HUCIBITAHUNA ONBITHOT'O 06pa311a YCTAaHOBKH [JIsI HAHCCCHUA HOHHMepHOﬁ KOMIIO3UIIMU Ha
CTPOYKH 6peBeHTHI>IX MaTCprajIoB, IO3BOJIAIOIHNX ITOBBIIICHUC UX IIPOYHOCTH U I'€PMETU3ALUTO.
Ha ocHOBe mNpom3BOACTBEHHBIX HCIBITAHUN ONpEAENeHbl MapKH PE3MHbI BTYJIKM pabodero
OopraHa — poOJIMKa U MapKu HOJ'IPIMCpHOfI KOMITIO3HUIIUH. I[aHLI PEKOMCHAAIMN HAa BHECAPCHUC B
MPOU3BOACTBO PEKOMEHYEMOIA.

Introduction. The equipment adapted to the sewing machine developed an experimental
version of the equipment for coating the polymer composition on the seams of tarpaulin
materials of different brands [1,2,3]. An overview of the equipment is shown in Figure 1.

Figure 1. Appearance of the equipment for coating the polymer composition on the
seams of the tarpaulin material
Production tests were carried out to determine the tensile strength of the reinforced weld
after coating it with a polymer composition coating on the seams of tarpaulin materials of three
different brands (PV, OP, SKPV). Table 1 shows the characteristics of tarpaulin fabrics of the
brands PV, OP, SKPV [4,5].
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Indicators of tarpaulin fabrics

Table 1
Brand Density Width Indicator Place of application
g/m? Sm
To sew clothes, gloves for
Tarpaulin OP.' Fire \Ilzviitlec-lfgzis;?l? flraegls%r;geerrsﬁ
550+40 90+1,5 protection Flame

11292 OP . overalls are recommended

resistance 50 sec. : . .
for enterprises with high

requirements for sewing.
Production of products
PV - High water | with high requirements for
Tarpaulin resistange. the _strength of the
530+40 90+1,5 Waterproofing on | material:  shelters and

11292 PV

100 mm water | umbrellas, covers, tents,
column. bags, overalls for

protection from moisture.
SKPV-Light- Recommended for sewing
resistant high-demand overalls,
Tarpaulin cor_nbination with | covers, tents, bags, special
11292 SKPV 530+40 90+1,5 high degr_ee of clot_hes that protect from

waterproofing and | moisture.
moisture
protection.

The tarpaulin brands listed in Table 1 are characterized by widespread use. Their main
indicator is waterproofing. But often the capacity of tarpaulin material of the brand 11292 SKPV
with light and fire resistance is high.

Production tests were carried out on sewing machines for sewing thick fabrics, and the
results were compared.
At present, the quality of finished products is improving as a result of the further development of
the garment industry, the introduction of new techniques and technologies in production to bring
it to a high level of economic profitability. At the same time, it is important to ensure that the
creation of energy and resource-saving mechanisms as a result of modernization of equipment,
tools and improvement of their working parts in the garment industry, leads to an improvement
in product quality.
The main problems in sewing tarpaulin seams include long-term durability of the seam, low
strength of hand-sewn seams, high moisture permeability of tarpaulin seams, excessive time for
manual sewing. Taking into account the above, the proposed new design was developed and the
above problems were solved. An experimental version of the design of the transmission
mechanisms of the polymer composite coating device works as follows: The motion is
transmitted from the electric drive to the main shaft via a belt drive. The main shaft provides
movement to all mechanisms of the sewing machine. The polymer is poured between the seams
of the tarpaulin sewn on the sewing machine through a transfer tube from the polymer barrel
mounted on the machine. A compression roller mounted on the upper working zone of the
machine compresses the tarpaulin using a spring and spreads the cast polymer between the seams
to secure it (Fig. 2).
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a-compression roller view b-transmission tube view
Figure. 2 Appearance of the compression roller and the polymer transfer tube

Results and analysis of recommended equipment manufacturing tests. The device of
the new design, mounted on a sewing machine, is designed to sew a polymer coating between
the seams of thick fabrics. Tarpaulin fabric is widely used for covering cotton fields, military
tents, protection from the environment. In the performance of the above tasks, the creation of a
new design leads to a reduction in the service life of the garment plant and an increase in the
strength and reliability of the seam.

The experiments were carried out without changing the volume of production, ie in the
case of 1000 units (Table 2).

Test equipment indicators

Table 2
. Options
Indicators Bazis Offered
Annual production capacity. 1000 1000
Number of equipment installed. - 2
Equipment performance. kg/hour - 690
Yarn consumption used to sew 1 meter tarpaulin. 1,3 1,1
meter
Polymer consumption per 1 meter sewn tarpaulin - 1,0
seam g/sm?
Tarpaulin brand SKPV 11292 SKPV 11292
The service life of the choke. year 1,3 3,0
The degree of strength of the seam for the 68,8 109,4
tarpaulin. N
Number of thread breaks in seams sewn during 17 0
operation (2 months)

Based on the results of tests for the production of polymer composite coating equipment
for seams of tarpaulin materials sewn on the proposed sewing machine, the following can be
noted:

1. Experimental version of the design of the transmission mechanisms of the polymer
composite coating device was found to be able to work in the test process and high productivity,
reduced sewing time, increased seam life by almost (2.5-3) times and resource savings.
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2. As a result of experimental work, it was observed that when using the design of the
transmission mechanisms of the proposed polymer composite coating device, the level of
strength (shear strength) of tarpaulin welds increased by 1.5-2 times, and during 2 months of
operation sharply reduced thread breakage.

Also, experimental production of a modernized sewing machine with equipment for
coating tarpaulin seams with polymer composite was carried out at ECO FABRIC LLC and
SHOFIRKON EQUATORIAL TEKS LLC. An overview of the equipment used in the testing
processes is shown in Figure 3.

Figure 3. Appearance of the polymer composite coating equipment on the seams of
the tarpaulin material being sewn
The device covering the recommended polymer composition on the tarpaulin seams is
mounted on a sewing machine. In this case, the coating zone is made on the sewing machine as
soon as the seams are formed.
Once the polymer coatings are applied to the seams in the tarpaulin, the seams become
invisible as a polymer coating path is formed (Figure 4).

1 uncovered, 2 coated.
Figure 4. The appearance of the polymer composition coated and uncoated on the seams in
the tarpaulin material
The results of the comparative production tests are presented in Table 3.
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Comparative test results

Table 3
. Options
Indicators Bazis Offered
Annual product production capacity. 1000 1000
Number of equipment installed. - 2
Equipment performance. kg/hour - 690
Yarn consumption used to sew 1 meter 1,35 1,15
tarpaulin. meter
Polymer consumption per 1 meter sewn - 11
tarpaulin seam g/sm?
Tarpaulin brand SKPV 11292 SKPV 11292
The service life of the choke.year 1,35 3,7
The degree of strength of the seam for the 67,9 114,7
tarpaulin. N
The number of thread breaks in the seams 12 0
sewn during the period of operation (2
months)

According to the analysis in Table 3, as a result of experimental work, when using the
design of the transmission mechanisms of the proposed polymer composite coating device, the
strength of tarpaulin seams increased by 1.5-2 times and there was no breakage of threads in
seams during 2 months of operation.

As a result of coating the modernized polymer composition on the seams of tarpaulin materials,
increasing their durability, service life, the economic effect on the enterprise "ECO FABRIC"
LLC is 721828.128 thousand soums.

The economic effect of the introduction of this equipment at the enterprise "SHOFIRKON
EQUATORIAL TEKS" LLC amounted to 798302.713 thousand soums.

Conclusions. According to the results of a comparative test of the production of polymer
composition coating equipment on the seams of the proposed tarpaulin materials, the strength of
the seams in the tarpaulin increased by 1.5-2.0 times.
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UDK:621.01; 677.01

S"QI/IMJII/IK MOMM UIILJTAB YAKAPHUII MTPECCUIATHA BEIIMHYA CUH®
ANJTAHMA KHHEMATHUK KYOTJIMT'MHU TAJIKUK OTHUII KYPUJIMACH

Kenxa6oes L. I11., Akbapos A. H

Makcax., YCHMIMK GFMHM HIUIA0 YMKAPUIN Y4yH Ky/anaHumaguran [-24 Mmapkamu
dopripecc  TPaHYIATOPHUHT WIMYM OPTaHU — IHEKIW BalJard KWHEMAaTHK Ba JUHAMHK
nmapaMeTpJIapHA aHUKJIANl MaKcaauia TapKuOWma SHTH TaKOMIJIIAINTaH OCMMHYNA CUH(E
allllaHMa KHHEMAaTUK >Ky(pTIUK MaBXya OYIraH TEXHOJIOTUK MAIIWHAHUHT Ta)XpuOaBuil
KYpUJIMACUHH UIIUTA0 YMKHIIL

Ycyaaap.

['-24 mapkanu goprnpecc TpaHyISTOPHUHI TapkuOWJa MaBXKyaA OynraH OemuH4YM CUHG
allllaHMa KHMHEMATHK JXKy(QTAard WIIKATAHUIUIAPDHU KaMaWTUPUIN y4yH TaBCHUS OSTUIAETTaH
KOHCTPYKUUSIHUHT MYKHM IUIMHAMpra OyilaMa apuKyajap OYMII XHMCOOWra WIIKaJIaHWUII Ba
SHUIMILHYA KaMaUTUPUIL YCYJIU KEJITUPUIITAH.

Haruaxasap.

bemmuun cuH( alimanMa KUHEMATHK KY(QTHUHT TaKIU( STHITAH KOHCTPYKIMSCU HUYKH
UAIUHAPHUAT OViiamMa THUPKHUILIAPUAard MOWJAIl MaTepHa/UIAPUHUHT 3axupacu Tydaiau
KUHEMATHK Ky(T 3JIEMEHTIApUHHUHT F03JIapHHU OUp TEKUC MOMIal UMKOHUHU O6epanu. bynnan
TallKapy, IWIMHAPUK CHUPTJIAp Opacuiard KOHTAKTHUHI YMyMHM MaWJOHM KHUCKapaiau, Oy
OpKAaJU MIIKAJTAHUIII Ba SHUIIHII KaMasiy Ba KWHEMATHK KY(QTHUHT XH3MaT MYAJIaTH OPTa/IH.

Xyaocanap.

I'-24 mapkanu Qoprnpecc TpaHYASATOPHUHT TXKPUOABHI KypuUIMACH HINTa TYIIMPHUII
OpKaJuil KypuiMaJa MaBXyJa OYiaraH KMHEMaTHK Ky(QTIMK XKyQTIUKIard aijlaHUILIap COHH,
OypoBYM MOMEHTH, INTUHApIAP Opacuaaru Oypuyak TE3JIMTHM Ba KWHEMATHK XYyPTIUKIapaaru
SUMITUI Japakacu XaM/la eHHITUI JKaJa/UIMTHHN YpraHuil UIMKOHUHHA Oepau.

Kanur cy3: KoHCTpyKIHsI, KHHEMATHK Xy(]T, BTyIKa, IWIHHIAP, OpoH3a, mynar, 0ypoBun
MOMEHT, HIIKAJIaHUIII, SHUITHIL.

Kupum

byrynru kynaa pecnyOiuMkamu3ia MAalldHACO3JIMKHM PHUBOXIJIAHTHUPHIL, TEXHOJIOTHUK
MallHa XaMJa XUXO03JapHUHI HEPrUsl Ba PECYPCTEKAMKOP, IOKOPU TE3NMKAA UILIaiAUraH
TEXHHKA Ba TEXHOJOTHSUIApHHU HILIa0 YUKapHIAa KYJjall, MallMHAJapHUHT 3KCIUTyaTalluoH
WUIIOHWIMINTHHU TaKOMWUIAIITHPUIT Ba PaKoOATOAPIONLIUTHMHUA OIIMPUIIT MYXUM axaMUST
kaco stmoxkma. llly Gunan OGupra pecypcrexaMKop MallliHa JeTalslapd Ba MEXaHU3MIIAPHU
SITHTU KOHCTPYKLIMSUIAPUHM SPATHUI, WIIYM OpPraHIapUHM MYCTaXKaMJIMTUHHU TabMHUHIIAII Ba
XUCOOJIAI METOIJIAPUHY MIIIIA0 YUKUIIT MyXHM Bazudanapaan Oupu XxucobiaHau.

Meronnap

Hazapuii onuHran TagKUKOT HaTWXKalapyd aHUKIUTUHU TaxpuOala TEKIIMPHIL
MakcaJauaa TapkuOuaa SHIM TaKOMWUIAIIraH OemIMHYM CUH(] alJaHMa KMHEMAaTUK KY(QTIHK
MaBXKyJ OViraH TEXHOJIOTWK MalIMHAHWHT TaXpHOaBWil KypuiMacu Taii€pnaHau Ba ymiOy
KYpYJIMAaHMHT KHHEMATHK Ba JMHAMUK MapaMeTsiapH JJabopaTopHsl IapoUuTHAa YpraHUaH.

TaxpubaBuil TaAKUKOTIAPHUHT MaKCaad YCUMIMK EFMHM HIDIa0 YUKApHII YYYyH
Kyutanwiaaurad ['-24 mapkanu ¢Goprpecc TPaHYJISTOPHUHT UIIYK OPTaHU — ITHEKIW BaJlJard
KMHEMAaTUK Ba JUHAMHK MapamMeTpiapHU aHUKIAmIaH ubopat 0ynud, mapameTpnap cudaruaa
BaJira INMOHKaNKW OupukMa EpAamMuaa Ky3FaiMac KWIuO YpHATWITaH, BTYJIKa OWiaH ¥3apo
KMHEMAaTUK Xy(pT XOCHN KujiaauraH (ruaHeiyini OMPUKMAHUHT aWIaHWIIAp COHH, Bajjaaru
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OypoBYM MOMEHTHHU ¥3rapuill KOHYHUSTIAPUHU Ba KHHEMATUK >KYQTIUKIArH HIIKATIAHUII
xucobwura coaup OYnaaurad SHIINII JapaXKaCUuHU YPraHUIIIUp.

TaxxpubaBuil M3NaHUNLIIApAA YPraHWIUIIK OeNruaad OJIMHTaH MapaMeTpiapHU Yirdarl
Y4yH Maxcyc Taxpuba creHau Tan€piannu. Taxpuba CTCHIWHUHT YMyMHUH KypuHumud |-
pacMmlia, KMHEMaTHK CXeMacu 3ca 2-pacMja KeITUpWIraH Ba y KyHujaaruiapiaaH uOopart:
anekTpoasurarens 1, mydramap 2, peayktop 3, OemmHYM CHH(} allaHMa KHHEMaTHK
KybTiukinap (CMpHaHMII —TOALIMIHUKIApU) 4, Bal S5, TOpMO3jalml KypwiMacu O,
TEH30JJaTYMKIIAp 7, alJIaHUIIIap COHMHU AHUKJIOBYM MArHuT - Ja3epiid TaxoMeTp 8.

KunemaTtuk Xy(QTIMKIapHU WIIKAJAHUO HIUIANI MIAPOMTHHM MHOOATra OJraH XoJjja,
Jluton-24 KOBYmMIKOK MOW  Ba KHHEMATHK JKY(QTIMK SJIEMEHTIAPUHU Tauépriam y4dyH
(bpO8C12) pycymaaru 6ponsa xamaa yraepoa Mukaopu 0.25% Tamikui 3Taaurat myyiaTt Taniaao
onmuHIU. 3-5-pacmiapna OemH4YM cUH(] aiilaHMa KMHEMATHK KYQTIUK KOHCTPYKITUSICHHUHT
AJIEMEHTJIAPUHUHT TAXKPUOABHA HyCXajJapu KEJITUPUITaH.

Mibepmog 7

1-pacm. Bemnnuu cung aiJaHMa KHHEMATHK Ky PTIUKHUHT KMHEMATHK Ba THHAMMK
napaMeTpJIapHU AHUKJIAII CTEHIMHUHT YMYMHUI KYPUHU A

1 Z

{c\
o

2-pacm. Ta:xxpuda cTeHAMHUHT KHHEMATHK cXeMacu

Taxpuba cTeHAN OYHMK KOHTYpJa UILIAHAN Ba OCHIMHYU CHH(]) KUHEMATHK KY(QTIHK
KOHCTPYKIUSICUTA TYIIAAUTaH KapIIUINK KyWIiapu KYJI TOPMO3U €plaMuia aMajra OIMPUIaIn.
JlBuratenbiaH uWKaE€TraH aillaHWIUIap COHMHU peaykrop Epaamuna 1/40 HucOGataa
VY3rapTUpWIagn Ba WHBEPTOpP EpAamMuIa JBHTATSIBHUHT YaCTOTAJIAPUHH Y3rapuIlld XHCOOWTa
BaJIary aitnanunuiap coHuHu 15 - 30 aiin/MuH opanuruaa aiaHUIIN TAbMUHIaHA M.
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Kunemartuk xyQT/IHMK BanuIaru KapininKk MOMEHTHHH Kyl Topmo3u Epnamuna 10 - 200
Hw™m opanuruaa y3rapTupuin MyMKHUH.

TexHONOTHK MalMHANap/a WIUIaTWIaguran ¢akaT ailaHMa XapakaT KHiIiaJuraH
OcmmHYM CHH(}p aijIaHMa KMHEMATHK KY(TIUK KOHCTPYKIUSCHUHHHT TaXKpHUOABUU HycCXallapu
SIPATUIIIN.

e e e =~ ST
3-pacMm Bemmmnum cuH@ ail1aHMa KHHEMATHK )KY(PTIHK KOMIIOHEHT/IapH

Haru:xanap

VrKasuiaran TaxpubaBmil TAAKUKOTIApAA MKKH XM MaTepuannaH (OpoH3a Ba myiar)
Taiiépianrad OemmHYM cHH( aillaHMa KMHEMAaTHK XYy(QTIMKHA XOCHJI KWITaH TallKy [UIHHIIP
SBHU BTYJIKAa Ba OYiulaMa apuKyajlapd COHM XaMJa Iy apUKYaJJapHUHT yiidamiapu Ouina” Oup
Ooupunan (apk KWIyBYM TYPT XWJ BapHaHTJIapaa TaHiuad oiuHran OemwuH4M cuH(G ailnanma
KUHEMAaTUK KY(QTIMKHU TallKWI KWIyBYM MUYKA LMIMHIP SbHU (UIaHelyIM OUpHUKMaJapHU
XapakaTJIaHUII XapaéHuua coaup Oynaauran KHHEMaTHK Ky(TIMK opacugaru Oypyak TE3JIUTH,
BaJIJlary aliJlaHUILIAp COHM Ba YJIAPHUHI TYPT XWI TE3IMKAA Y3rapuIld JaBOMUAArd OypoBud
MOMEHTHH y3rapuill KUMMaTIapy Ky3aTHIIH.

0)
a-cmanv 25 mapranru nyram emyaxa, 6- bpO8C12 mapxanu 6ponza emynka,
4-pacm. bemuHun cuH( allIaHMa KHHEMATHK KY(PTIMKHUHT BTYJIKAJIapu

—

a) 0) B) 2)
a-apukuanap conu 12 ma; 6- apukuanap conu 8 ma;, 6- apuxuanap conu 6 ma, 2- mexuc
ro3anu (apuxyacus)
5-pacM. bemmmHyM cMH( aliIaHMAa KMHEMATHK KY PTIMKHUHT HYKH LWJIHHAPJIapH.
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MyxoxkamaJap

byryn nyné Taxpubacu IIyHHM KypcaTaJuKd, XO3MPIM KyHJIa MeXaHH3MIIap
CTPYKTypaBulM, KMHEMAaTUK Ba JUHAMHUK CXEMaJlapUHM TY3UIl, yJapHM aHaJu3Ud Ba CUHTE3U
Oyiinua TaJKUKOTIAp eTapiu aapaxana oiaud OopwiraH. Jlekun OemuHuu cuH( alaaHMa
KUHEMATHK KY(QTINK KOHCTPYKUMSACUHM OMp-Oupura HucOaTaH MIIKaJaHUO XapakaT KUITyBUU
I03AJIAPHUHT  €HIMII apakacCuHM KaMaWTHPUILI YCYyJUIapy eTapiuda Taiakuk sTuiamarad. Hly
cababmu, OemwmHYM cuH(} aiulaHMa KHHEMAaTHK >KY(QTIMKHMHT SHTM TaKOMHJUIAIITaH
KOHCTPYKLUMSCUHM HIIIa0 YMKMII Ba YyJIapHU MapaMeTpliapuHU  acocjall, TeXHOJIOTHK
MallMHAJIApHU aijJaHMa XapakaT KWIyBYM HIIYM OpraHJapUHM OENruiIaHraH KOHYHHSTIIAp
acocysia XapakaTJaHWIIMHM TabMHUHJIAIl OYyiinda (yHIaMEHTaJl Ba aMaluid TaJKUKOTIApHU
YTKa3uI MyXUM XUCOOJIaHaIu.

XyJ1oca

Xynoca KwinO UIYHH aWTHII MYMKUMHKHA YCUMIIMK EFMHU MIUIA0 YUKApUIl y4yH
Kymnanwiaaurad ['-24 mapkamu opmornpecc rpaHyISTOPHUHT WITYMA OpTraHd OYJIraH OemuHYIN
cuH(] aiiTaHMa KMHEMATHK KY(QTIUTH WYKU IWIUHIPHra MyalsH KaJaM Ba UYyKypJIMKra sra
Oynran OVitmama apuKuyaiap OYHMII OpKAJIM HIIKAJIaHyBUYM KOHTAKT fo3amapHu 3-7% raua
KaMalTHpHII Ba OYHUHT HaTWkacuaa Oyinama apuKdajap MUura 3axvupa MOWIApUHU TYJIUIINTa
spulIMiIaad. ANaHMa KUHEMATUK >Ky(QTIUKHUHT MYKU IUIMHAPU XapaKaTJIaHUIIN >KapaéHuaa
UIIKAJIaHYBYH 103a1apHU OUp TEKUC MOMIAHUILIUTA SPUILUIT MYMKUHIMIY aHUKIaHIH.

AlinaHMa KMHEMAaTUK >Ky(QTIMKHUHI WYKH IUIMHApPUTa OodwWiraH Oyilama apukdaniap
OOTHKJIMTH XUCOOWra ymoy KHCMJAard MeTaj 103a BTyJKa OWJIaH KOHTaKTAa OYIMaciuru Ba
UIIKAJaHMACIUIY, Iy apuKyajapra TYIUIaHTaH IUIACTUK MOWIap 3ca XapakaT »kapaéHula
IVIMHIPHY alIaHWIId XHUCOOWra BTYJIKAaHM OWpP TEKHCIa MOWIaraHiura cababmu ymoy
f03anapJard eMWiIMII JapakacM Ba JKaJaJJIMTH MKKU Oapobapraya Kamaiumuy xucoOura
KMHEMATHUK XY()THUHT UIII PECYPCH OPTULINHU KY3aTHUII MYMKHH.
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YIK 677.021

PE3YJIbTATBI IPOU3BOJCTBEHHBIX UCITBITAHUA OUMCTHUTEJISI XJIOIIKA
OT MEJIKOI'O COPA C BAPABAHAMU C KOMBUHHUPOBAHHBIMU KOJIKAMM.

IoxypaeB A. /1., Xonmup3zaes K. 3., 3yxputaunoB A., Xangapos b.

Annomayun. B cratbe npuBoauTChs d(PPeTUBHAST KOHCTPYKTUBHAsI cxema OapabaHa c
KOMOHWHUPOBAaHHBIMU LWINHAPUYECKUMH U MHOT'OI'PAaHHBIMHM KOJKaMHM OYHCTHUTENS XJIOMKA OT
Menkoro copa. llpencraBieHsl pe3yiabTaTbl CPAaBHUTEIBHBIX INPOW3BOTCTBEHHBIX HCIIBITAHUH
OIBITHOTO 00paslia MOJEPHU3UPOBAHHOIO OYUCTHTENS ¢ OapabaHaMM ¢ KOMOMHHMPOBAaHHBIMHU
KOJIKAMH. AHaTU3UPOBaHBl TEXHOJOTHYECKHE  TIOKa3aTeNW  pa3pabOTaHHOW KOHCTPYKIUU
KOJIKOBOT'0 OapabaHa OYMCTHES.
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Annomayun. Makonana maxTa XOM amE€cUHU Maiina udrocnukiapaaH To3alarHyHU
caMapaii KOMOWHAIMSUIAHTaH LWJIMHAPUK Ba KYI KUpPpad Ko3WK4Yaiapu OyiraH Oapaban
KOHCTPYKTHUB CXCMACH KCIITUPHUIITAH. TaBcust >Tuiaran MOJACPHU3ANA KWINHI'aH TO3aJIarMYHHUHT
TaXpuba HYCXaCHHU WIUIA0 YHKAPUII KUAECUNW CHUHOBIApH HaTwkaimapu Oepunran. Wmurad
YUKWITAH MMaxTaHu Maiaa udIocIuKIapaaH TO3aIarudHd TEXHOJIOTHK KYpcaTTUaiapy TaXJIHIn
KEJITUPUIITAH.

Annotation. The article presents an effective design of a drum with combined cylindrical
and multifaceted pegs of a cotton cleaner from fine litter. The results of comparative production
tests of a prototype of a modernized cleaner with drums with combined pegs are presented. The
technological indicators of the developed design of the peeling drum of the cleaner have been
analyzed.

Knrouussie cnoea: Xnonok-cwipel], OYUCTUTEb, KOJKOBBIN OapabaH, IMIHIPUYECKUH,
MHOTOT'paHHbBIH, 3()(eKT, yacToTa BpallleHHs, UCTIHITAHNE, BOJIOKHA, CEMEHA, Pecypc.

Kanaut cy3aap. [laxta xom amécu, To3aymarny, maiiyna uIOCIUK, KO3UKIU OapabaH,
MWIAHIPHK, KYTT KUppalid, camapa, aiJlaHuIIl YacTOTacH, CHHOB TOJIA, YATHUT, PECYPC.

Key words: raw cotton, cleaner, peg drum, cylindrical, multifaceted, effect, rotational
speed, test, fibers, seeds, resource.

AP pekTUBHBIN KOJIKOBBINA 0apadaH ounCTHIIENS XJI0NKA 0T MeJKoro copa. C 1emnsio
COBEPILICHCTBOBAHMSI TEXHOJIOTUM OYHCTKMA XJIONKA OT MEJIKOro copa pa3paboTaHbl
3¢ pexTUBHBIE CXEMBI KOHCTPYKIIMM KOJKOBOro OapabaHa W cerdaToi moBepxHocTH [1]. B
3¢ (HeKTHBHON KOHCTPYKTUBHOHN CXeMe KOJKOBBIM OapabaH Ijisi oOecriedeHnss OpraHu30BaHHBIX
YAAapHBIX BO3JIEUCTBUN CO CTOPOHBI KOJIKOB, UMEIOT MHOTOTpaHHbIE IJIOCKHE MOBEPXHOCTH Ha
paboueil 4acTH, mpHYeM KaxkJas IJIOCKOCTh TMOBEPHYTa OTHOCHUTEIBHO OCH KOJIKOB [2]. B
JnaHHOM OapabaHe TIOCKOCTH (TpaHu) KOJIKOB MOBEPHYTH B OHOM HAIMpPABICHUH, YTO TPOBOIUT
K TIOSIBIICHHIO TOPU30HTAIBHBIX COCTABISIONIMX CHJIBI yAapa, T.€. MPOHCXOTUT CBOCOOpa3HBIN
CABUT MaTepuaja B OJHOM HaIpaBICHUU. DTO MPHUBOJUT K HEPABHOMEPHOCTH OOpabOTKH IO
JuIMHE pabodero opraHa, a Takke K 3a0o0sM. Kpome TOro, MHOTOKpaTHOE BO3/ICHCTBHE Ha
JMETYYKH XJIOMKa C PE3KO H3MEHSIOMIMMHUCA CHIAMHU CO CTOPOHBI MHOTOIPAHHBIX KOJKOB,
MIPUBOJIUT K TIOBPEKICHHOCTH BOJIOKOH Ml CEMSTH XJIOITKA.

C 1enplo0 MOBBIICHHUS] OUYUCTUTENHBHOTO d((eKkTa BOIOKHHUCTOrO MaTepuana, CHUKECHUS
MOBPCIKACHHOCTU BOJIOKOH M CEMSAH XJIOIIKA, JIMKBUJAALUA 3a00eB H O6CCH€'—ICHI/I$I
paBHOMEpPHOCTH 00padOTKM MaTepuaia Mo Bceil JinHe pabounx OpraHOB MalllWHBI pa3padoTaHa
KOHCTPYKIIMSI ~ KOJKOBOTO  OapabaHa OUYMCTHTENS  BOJOKHHCTOTO  MaTepuana  IyTeM
COBEpIICHCTBOBAHUS TEXHOJOTHU OYUCTKM XJIOMKa 3a cueT oOecrmedyeHus IUKIMYECKUX
BOS]ICfICTBHfI MHOTI'OI'paHHBIX W KPYTJIbIX KOJIKOB € YCPCIAOBAHUCM Ha BOJIOKHUCTBIN MaTcpurall.
[3].

Konctpyknust coctoutr u3 OGapabaHa, HWIMHIPUYECKMX M MHOTOTPaHHBIX  KOJIKOB
YCTaHOBJICHHBIX B IIaXMaTHOM MOpsIIKE Ha MOBEpXHOCTH Oapabana (puc.l). [4] B mporuecce
paboThl, Mpu BpamieHun OapabaHa, KOJKA UUIWHIPUYECKUX W MHOTOTPAHHBIX MOOYEPETHO C
yepeqoBaHreM OynyT BO3JCHCTBOBATH HA BOJOKHUCTBIA Marepwan. [Ipu 3TOM LUKIHYECKU
OyIeT MEHATbCS UMIYJIbCHUBHAs CHJIA yJapa Ha XJOMNOK, YTO MPUBOJUT K HHTEHCHUBHOMY
BBIICTICHUIO MEIIKOTO Copa M3 XJIOMKa. B 3aBHCHMOCTH OT XapaKTEPUCTHK HMCXOJHOTO XJIOTKA
MO>KHO BBIOUPATh HEOOXOIMMOE KOJIMYECTBO IPaHei KOJIKOB.

Pe3yabTaThl aHAIH3a NPOM3BOAUTENbHBIX HCNIBITAHNNA. COTIACHO PEKOMEHJOBAaHHBIX
[apaMeTpoB 110 Pe3yIbTATOM TEOPETHUECKUX HCCIIEOBAaHMM OBbLII U3rOTOBJIEH ONBITHBIA 00pa3er
ourcTuTels ¢ 6apabaHaMyu ¢ KOMOMHUPOBAHHBIM KOJIKAMH.
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1-6apaban, 2- yununopuueckue KoIKu; 3- MHO20SPAHHbLE KOIKU,
Puc.1. KosikoBblii 0apadaH 04HCTUTE/ISA BOJIOKHUCTOI0 MaTepuaJjia

Ha puc.2 npencraBieHbl BUJ ONBITHOI'O
Anann3 gaHHbIX Ta0aun 1 ¥ 2 IOKa3LIBaeT,

oOpa3ia KoikoBoro 0apabana.
YTO WCIOJh30BAHUE B OYMCTHTENE XJIOMKA OT

MEJIKOTO copa OapabaH ¢ KOJKaMHU I[WJIMHIPHYCCKOW H MHOTOrpaHHOM ¢opmbel [3,4]
YCTaHOBJICHBI B KOJKOBBIX Psax C YepeIOBAHUEM, MOKA3aIl BHICOKHI OUYMCTUTEIbHBIN 3P dEKT,
CHMXCHHUC MOBPCIKACHHOCTHU BOJIOKOH U CCMAH XJIOIIKA. Hcnpitanusa MMPOBOAUIIMCH IMapaJiCJIbHO B
pCKOMEHAyeMOl | B cepuilHOM ouucTHTenn xionka B arperare Y XK. PesymbraTs

mpeJIcTaBIeHBI B TabmuIe 1.

BHHBJ'ICHO, qTo 0 CpaBHCHHUIO C

CCprIHOM BApHUAHTOM B MOICPHU3UPOBAHHOM

ourctutene 3pPEKT OUYNCTKH XJIOTKA yBeanumics Ha 7,5%, causmics Ha (25+30)% KomudecTBo
MEJIKOTO COpa B OYHUILEHHOM XJIONKA, pecypc MaliHbl yBeanuuics Ha 30%.

Tabnuna 1
Pe3yabTaThl IKCNIEPUMEHTOB
CopTt u KJ1acc XJIOnKa
Cepuiinblit MoaepHU3upOBaHHBIN
HoxasaTemnt ounctureab 1 XK ounctutenb 1 XK
Aun-35 CyntoH Aun-35 Cynron
| - copt | - copt | - copt | - copr
2-Kj1acc 2- Kj1acc 2-Kj1acc 2- Kjacc
1. cxoHBIN XJIOTIKOK-CHIPEIl
—  BIAXHOCTb, % 9,5 9,2 9,5 9,2
— 3aCOpPEHHOCTh, %o 6,2 6,5 6,2 6,5
2. TlokazaTtenu mocie CymuabHOTO arperat
2CB-10
—  TeMImeparypa CyLIHIBHOrO JINHTa, 'C 90° 80° 90° 80°
— Bruaxnocts, % 8,2 8,3 8,2 8,3
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— 3acopeHHOCTB, % 5,0 53 5,0 53
— TIOBPEXJICHHOCTh CEMsIH 0,2 0,2 0,2 0,2
3. [locne ouncrurens
— YMEHBIIICHUE BIAXKHOCTH, Yo 0,2 0,2 0,2 0,2
— abdext ounctku, % 61,5 61,6 69 69,2
—  YBEJIHYCHHE TOBPESIKIACHHOCTH CEMSH, 0,8 0,7 0,8 0,7
%
—  Copr 1 2 1 2
— Kiacc Cpeg. Cpega. XOop. Xop.

KadecTBeHHBIE MOKAa3aTeJIH XJIONMKA

a)

a- 610 KOMOUHUPOBAHHBIX KOJIKOS

0)
0- pexomendyemvle KOIKO8ble bapabambl
Puc.2. OnbITHBINA 00pa3el KOJKOBOro 6apadana

TaOmuma 2

\ T/P \ HaunmenoBanue nokazarenei \

H3mepenue

‘ B cepuiinom ‘ B pekomennyeMsblit ‘
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TOHHA BapUaHTE BapUaHT

1 | OObeM K1OmIKa TOHHA 25 000 25000

2 | OObeM BOIOKHA TOHHA 10000 10000
3 | O0beM nuHTA TOHHA 6000 6000
4 | O0beM ceMsH TOHHA 9000 9000
% 30,8 37,5
5 KauecTBO BOTOKHA % 31,6 37,6
% 315 37,9
Cpenubiii % 31,3 37,7
% 61,5 69,1
6 Dddext ouncTrn % 61,8 69,3
% 62,1 69,5
Cpennbrii % 61,8 69,3

BoiBoabl. Paszpaboran HOBBIH S(D(PEKTHBHBIA OUMCTUTENb XJOMKA OT MEJKOTro copa,
BKITIOYAOIIUI O6apabaHbl ¢ NWIMHAPUISCKIMH U MHOTOTPAaHHBIMHU KOJIKAMH YCTAHOBJICHHBIC B
psany c uepenoBaHueM. IIpon3BOACTBEHHBIMU HUCHBITAHUSAMHU BBISBICHO yBEeTUUEHHUE >PdeKTa
OYHMCTKH XJIOTIKA.
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VUHEPIIUA MOMEHTU KHIMATHHU BAPKAPOPJIAIIITUPYBYH
DOAKTOP

HexxonoB V. F., Axb6apos A. 1.

AHHOTanmusi. Makomaga IamMoJ arperaTd BEpPTHKal YKIM POTOPH  aHAHABHUU
KOHCTPYKUUSICHHUHT KaHOTH IUIACTUHKAJIapyW COHUHM TaHJAll, MakOY/UIAIITUPUII Macaylacu
edwirad. by poropHur amanuii Kyinam MyMKUHIMTUHA UCOOTH OYIMO XU3MaT KUJIau.

AHHoTanus. B cratee pemieHa 3a7ada BbIOpa KOJIMYECTBA MJIACTUHOK M UX ONTUMU3ALINS
KpWJIa pPOTOpa BETPOBOIO arperata ¢ BEPTUKAJIBHOW OCBHIO BpaAUICHMs, 4YTO J1aKa3uBaeT
MPAKTUYECKUH TPEMEHUMOCTh TAKUX KOHCTPYKLIUU POTOPOB.
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Annotation. The article solves the problem of choosing the number of plates and their
optimization of the rotor krill of a wind turbine with a vertical axis of rotation, which proves the
practical applicability of such designs of rotors.

Tasinu cy3aap: [lamon, portop, KaHOT, OypwiHin Oypyaru, arperar, KOHCTPYKIIHS,
paauyc, MIacTHHKA, HHEPIMS MOMEHT, OypUYaKiu Te3JIUK

Karouasble ciaoBa: Berep, poTop, Kpuiba, yrojl MOBOpOTa, arperar, KOHCTPYKIIHSA,
paaunyc, MIacTHHKA, MOMEHT HHEPIUH, YTI0Bask CKOPOCTb.

Key words: Wind, rotor, krill, angle of rotation, unit, structure, radius, plate, moment of
inertia, angular velocity.

[[Tamoun arperaTHHUHT BEpTUKAJI YKJIN POTOPU KOHCTPYKUMUSCUHUHT TaXJIMJI STUIHIIUAAH
MabiIyM OYIaauKH, mamoi OOCMMHMHU KaOyd KWIYBYM KAaHOT IJIACTUHKAJIApUHHUHI XapaKaTH
OupmyHYa Mypakkad Tadcudra sra 6Yaub, XOCHII dTUIAKAK XapaKaTIIAHTUPYBYH Ky4ra Y3WHUHT
Ce3MJIapiu TabCUPHUHU KypcaTuiid MyMkuH [1], [2]. Kanot 3-xonatnan 4-xonarra yTUI OHHJA
YHUHT TUIACTHHKAacH Oom VK Z ra HucOaTaH KWiIaauraH aijaHMa XapakKaTHIaH TallKapu, y V3
VKU Zj ra HUCOaTaH xaM aililanma xapakaT Kuiaau (1-maki). XapakaT OHUN BaKTJIap UUMJIA 103
OepraHuJaH TUIACTUHKAHUHT aOCOMIOT Oypyakiyd Te3Muru HucOaTaH karra Oymamu. AOGCONIOT
TE3NMMKHUHT KaTTa KUMMartra sra OYIWIIM pPOTOPHMHT TEKHC XapakaTtura cajJOuil Tabcup
ATYBYM KyHHIard HOKYJIaWIUKIApHU KENTUPUO YUKapaIu.

BI/IpI/IH‘-II/IIIaH IJIAaCTUHKA KaHOTHUHT YCTKW HYKTACHUI'a KaTTa TC3JIMKAa YpUuJIaau.

WKkMHUMIaH MIACTUHKA Maccacu POTOPHMHI yMyMHiIl Maccacura HucOataH XxucooOra
oJIapiM Japaxkaja KaTTa OYNIraHuaaH, WHEPUHUS MOMEHTHHUHI KUMMaTH KUCKa BaKT HYHJA
KECKUH OpTaaH, s’IbHHU IUIACTUHKA OFUpIMK Mapkasu C HyKkTagaH potop VKM Z raya Oynrax

Maco(da KUCKa BaKT MUM]Ia 14 2 JaH / o Tauda oprtamu (1(a)-maki).

{
1

' =
gk

1(a)-maka. [lnacTUHKA XapaKaTHHU YPraHuiura J0up
AUTHO YTWIITaH Xap WKKH XO0JIAT POTOPHUHT OYypYaKiIW TE3JIMTMHU CHJIKHHHINTA OJHO
Kenmanu. AHUKCcA, KaTTa AUaMETPII poTopiapaa Oy CHIIKMHUII YTa XxaBdum Oymanu. Xap UKKA
canbuii XonatHu Oaprapad ITHIN y4yH TUIACTUHKAHM OMp HeYa TUIACTHHKAaJdayapra aXpaTuIi
3apyp. by 3apypar minactuHkadanap COHMHHM aHMKJIAIHK Tajnad 3taau (1(0)-mraxm).
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POTOp KaHOTUHUHT INIACTUHKAJIap COHUHU

N = 5 (@)
r
neb dapa3 KWIaniuK.
A

NS

o | V‘
! ‘ Z
/
! ( = *17h|,_.5=-r==" e )
ok
S

1(6)-maxs. MUHUNIACTUHKAIU KAHOT 103ara KeJTHPAIU.
Oynaa R - KaHOT paaunycu; r - TUIACTUHKAHUHT JHU.
MabayMKH, )KUCMHUHT YKKa HUCOATaH WHEPIMS MOMEHTH Kyluaarnda aHuKJIaHa u:

2
J,=ly*-dm )
6sz[a ITaCTUHKaHUHI 3JICMEHTAp Maccacu Kabu XI/ICO6J’IaHa,Z[I/I.
dm=vy-h-b-dy ©)

OyHza, y-KoOpauHaTa YKU; Y — IUIACTUHKA  3UWIMTH; h - IUIACTUHKAHUHT OalaHAJIury; b -
IUTACTUHKAHUHT KaJUHIIUIH.

ABBaJIO (2) TEHMNIMKJArd UHTErpajl 4erapajapyuHd ToNaMM3. 2-IIaKira Kypa Ba
wiactuakanu N Tara 6ynmuaummau xucoobra onud Oy kuitmat [R/N; Rg] untepBanga 6ynummnau
aHUKJIaNMM3.

Vunan Ro HUHT KUAMaTHHHA TOIAMH3.

|BD|=R-Sina.=r - Sinp 4)
R Si
R_Smp_ (5)
r Sino

Arap OL+B:450 SKaHUHU XHCOOTa OJICaK,
R _ Sin(45° — o)

r Sino

(6)
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€K1 KUCKa Y3rapTUpuILiap Ouian

» S~
7.
4
/
/
e /
f o,,””
| —-. \ / ’QJ‘/
Q ol ‘ ‘/"’
' /
/‘
L 271N /
A
2-makJ. [lacTHHKA UHEPIUSI MOMEHTH
KMHUMATHHHHT XHCOOUTA 10MP
J2-R

o = arcctg +1 |=arcctg V2N +1 @)

r

SKaHWHU aHUKIAaHMM3.
VY xonga 2-makira Kypa
R, =R-cosa +rcosp (8)
Ba Oynaa B=(45-o) 6ynranunas, (1), (7) napuu xpcobra oaub
R )

R, =R-cosa + -(cosa +sina) 9

2N (9)

HHU TOIIaMMU3.
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Jlemak, (3) ra acocas (2) HH

RO
3P = [y-h-b-y*-dy (10)
R

N
ne6 €3amu3. Y Xosga TeHITIAMaHUHT SKYHHH KYPUHHUILIN

3
30 :%.7.h.b (cosa+ (cosa+sina)j —% R (11)

1
J2-N
kabu Oymanu.

[TnacTuHKamapHUHT €MUK XoIaTHaa 3ca (2) TEHTJINK

R
.. 1
Jée)=J7-h-b-y2dy:§'7~h-b-R3 (12)
0

KYPUHUILHY OJIaJIH.

VY Xonja IIacTUHKAHUHT €MHK XOJIATHIaH OYMK XOJIATHra YTUINNAA YIapHUHT WHEPIHs
MOMEHTJIApHHU Heva O0apobap opTHIIMHM KypcaTyBun TeHTTuK (11) Hu (12) ra 6ynran Hucbatu
OWIaH YI9aHa/Iu:

2,(N)= [c05a+ (c03a+sina)j —% (13)

1
J2-N
(13) Tenrnuk muacTUHKanap COHUM N HUHT Y3rapuillM YIApHUHT €MUK XOJIATUAAH OYUK
XOJaTura YTUIUIApUAa WHEpLUUs MOMEHTH KUHMaTMHUHI Heda OapoOapuia OpTUIIMHU
KypcaTaan. YHUHT Tpaguru 3-makiga KeNTHPHUITaH.
Arap IUIACTUHKAJapHUHT Xap MKKM XOJaTHAa XaM IUIACTUHKAJIApCH3 POTOp HHEPLUs
MOMEHTHHUHI KUHMAaTH Jp y3rapmac 3kaHMHU xucoOra ojicak (14) TeHrIMKHM KyHugaru sKyHui
KYpUHUILIA €3UIIMMH3 MyMKHUH:

3-makJ. [laacTuHKaJIap COHUHUHT HHepUMs
MOMEHTH KHHMAaTHIa TAbCHPH

1 . 1
J, +—-v-h-b||cosa+ (cosa +sine)| —— |- R’
3 N

1
J2.N

p Ve J+1y-h-b-R3
7y 3

(14)
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(14) TeHrnuK TIaCTHHKAuYajap OYHMITAH XOJIaTJa POTOP MHEPIMS MOMEHTH KUHMaTHra
KaHJail y3rapTUpUII KUPUTUIIN MYMKUHJINTY XaKU/1a XyJl0ca YUKapuIlIra MMKOH Oepaiu.

Ymly HaTHka pOTOPHUHT JUHAMUK MapaMeTpIIapuHU aHUKJIAIAA YHUHT TUTACTUHKAIApH
WHEPIMs MOMEHTJIapH XapakaTHHU MHOOATra 0JIMAcIMK MyMKWH SKaHWHH Kypcatanu [3], [4].

(14) TeHrMUK OpUTMa Ba MAaXOBHK WHEPIHS MOMEHTIAPUHUHT KUHMATIapUHU XHcoOra
onManau. YyHku Oab3u Xosarjiapja poTOp MaxOBHMKAAH Y3WIraH Tap3[a MIUIAIIM MYMKHH.
Arap poTtop HWHepIUS MOMEHTHHHUHI KHWMAaTH IUTACTHMHKAYaJapHUHT OYWITaH XOJaTIaru
WHEPIMs MOMEHTH KUWMAaTHJIaH KaHYaJIMK KaTtTta Oyica, (14) HUCOATHUHT KMMMATH IIYHYATUK
KaM Y3rapuIIvH{ OWIraH XOJ/1a, MaXOBHK WHEPIHSI MOMEHTHHU XHUCOOTa OJIMACIIHK Xe4 KaHaan
XaTOHU KENTHUPUO YMKApMAaCIUTMHU TYLIIYHHUII MYMKUH. Makosiaga KenTupuirad xysjocanap/a
[5], [6] mapma kenTUpHUIATaH MabIyMOTIapaaH (O TaTaHUIIH.
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VK 631.314.4
FAJITAKMOJIAJIM MOJIA-TEKUCJAT'MYHUHI TOPTUILIT'A KAPIIWJIMT U
Tyxrakyzues A., Hlommonos X.M., Oprames M.M., Ak6apos 1. A.

AHHOTaHI/lﬂ. y]l[6y MakoJjaga faJTakKMOJIaJIkd MOJIA-TCKUCIIATrMYHUHI  TOPTHUIITa
KApIIWJINTHHA ~ aHUKJIAm Oyiuda YTKaswiraH Ha3apuil TaAKUKOTIAPHUHT HaTHXalapu
Kenatupuirad. byHna wnrapu OakapuwiraH TaJKHUKOTIAapAaH (apKiad paBHIINA FalTaKMOJAN
MOJIA-TEKHUCIIATrMYHUHI'  TOPTHUIITa  KapIIWJINIU MoOJ1ajaant arp€raTuHUHI Ul  TC3JIUTH,
FaJlTakKMOJaJIkld MOJa-TCKUucjiIarnd S’/TMaCI[aH OJIAUH HIIJIOB 6epI/IJII‘ aH TYIPOK KaTJIaMHUHWUHI
KaJIVMHJIUTH, TYOPOKHUHTI MOJA-TEKUCIarud YTMaclaH OJJWHITA Ba YTraHjaH KeWWMHTH
SUYJIMKIIApUHHA XI/IC06I‘ a OJITaH XO0JJda aHUKJIaHT'aH. Omnub 60pI/IJIFaH TAAKHUKOTIIAP HATUIKACHUA
KeNTUpUO unkapwirad udoma Oyitnda xucobianuiap FaaTakKMOJIaI MOJa-TeKUCIaruIHUHT Oup
METp KaMpall KEHTJUIura TYFpH KelaauraH toprumra kapumiaura 1,70-2,25 m/s xapakar
tesmuruaa 1,40-1,54 kN HHM TalIKuI STUIITUHA KYPCaTaH.

AHHOTanusA. B crarbe mNpuBENEHBl pe3yiabTaTbl TEOPETHYECKUX MCCIECIOBAHUN 110
OMpCACIICHUIO TATOBOI'O COIIPOTHUBJICHUA MaJia-BbIPpABHUBATCIISA C KATKOM. HpI/I 3TOM B OTJIMYHEC
OT MNpCAbLAYIIUX I/ICCJICI[OBaHI/Iﬁ TATOBOC COIIPOTHUBJICHUSA TATOBOC COIIPOTHUBJICHUC Malla-
BbIPABHUBATCIIAA C KATKOM OIIPCACIICHO C YYCTOM CKOPOCTHU ABHMIKCHHUA arperara 1Jjisi MaJlOBaHU:,
TOJIIIUHBI ITOYBCHHOI'O CJIOA, 06p360TaHHOF0 A0 TIMpoxoJa MaJia-BbIPABHUBATCIIL C KATKOM,
INIOTHOCTH IIOYBBI OO0 H IIOCJIC IIpOXOJa Malla-BbIpaABHUBATCIIA. PacueTsl mo BBIPaXXCHHIO,
BBIBEJICHHOMY B pPE3YyJbTaTe IIPOBEACHHBIX HCCIEHOBAaHUM, IOKA3aJIM, YTO IPU CKOPOCTAX
newkenus 1,70-2,25 ™/c  TAroBoe COMPOTHBICHHWE Maja-BbIpaBHUBATEN C  KaTKOM,
MIPUXO/SIIEecs Ha OAMH METp €ro IIUPUHBI 3axBata, coctasiuseT 1,40-154 kH.

Abstract: The article presents the results of theoretical studies to determine the traction
resistance of a small leveler with a roller. At the same time, in contrast to previous studies, the
traction resistance, the traction resistance of the small leveler with a roller was determined taking
into account the speed of movement of the machine for milling, the thickness of the soil layer
processed before the passage of the small leveler with a roller, soil density before and after the
passage of the small leveler. Calculations using the expression derived as a result of the research
have shown that at speeds of 1.70-2.25 m / s, the traction resistance of the small-leveler with a
roller, per one meter of its working width, is 1.40-154 kN.

Tassnu c§73.11ap: FaJITaKMOJI1aJIn MOJIa-TCKUCIaruy, TCKHUCIaruy, FajJTakMoJia,
FaJITaKMOJ1aJI1 MOJIa-TCKUCJIAar "4YHUHT TOPTHIITA KapUuIujnru, FaJITAKMOJIaJIn MOJia-
TCKHUCIIArMYHUHT KaMpalll KCHIJIUTH, XapaKaT TE3JIMI'M, TYHIPOKHUHT Xa)KMI/Iﬁ O3UJINII
KO3 ULIEHTH.

KuaroueBbIe ciioBa: MaJibl-BbIpABHUBATCJIb C KATKOM, BBIPABHUBATCJIb, KATOK, TATOBOC
COIIPOTUBJICHUC MaJla-BbIPABHUBATCIA C KaTKOM, IIHPHHA 3axXBaTa Majla-BbIpaBHHUBATECIIA,
CKOPOCTbH JIBIXKEHUS, KOI(DPUIHEHT 00bEMHOTO CMATHUS MTOYBHI.

Keywords: leveler with a roller, leveler, roller, traction resistance of a leveler with a
roller, working width of a leveler, travel speed, coefficient of volumetric crushing of the soil.

Kupum. Mabaymku, epiaapHu SKUIITa Taképianiiara acocuii Bazuda ganaiap 103acuHA
TEKucIall, Tajgald rapaxacuia 3udiall Ba YHAArd HUPUK KecakJIapHU Mai1anad, MaiuH TYMpOK
KaTJIaMHHH XOCWJI KWJIMIIAAH noopat. X03Upru Mnantaa Mamiakatumusaa 0y makcaana MB-6,0,
MB-6,5 xamzua xyxamukiapaa Mapxkyz OynraH Oomka (acocaH Typid KYpUHHILJArd sicama)
MoJIa-TeKUCIarnuwiapial KeHr Qorgamanmwiaan. AMMO MaBXya MoOJa-TeKUACIAruwiap THpKama
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Oynrannuru cababnu QoiganaHuIn ydyH HOKYJIai, MacT MAaHEBPYAHIIMK Ba WII YHYMHra Ora,
KaTTa OypWiIWII MalaoHWHU Tana® »Taam (Ba AeMak cCaiT IOpUINra Kyn BakT capguiaHajn).
Bynpan Tamkapu MaBxXKy[d MOJA-TEKUCIATUWIAPHUHT 3UWIOBYM KHCMIIAPH TYNPOK OwiIaH
CUpPNAaHUO TabCUpJAIIMIIN ca0abiu yJIapHUHT OJUra TYHNPOK YIOJIWIIM Ba YJIAPHUHT HIIYH
cUpTIapura TYHOpOK XamJa YCUMIIMK KOJNAWKIAPWHU ENUINNO KOJNHUIIM Ky3aTwiagud. byHuHT
HaTM)KacuJa MOJa-TeKUCIaruwIapHUHT Ml cudatu EMOHJAImag Ba TOPTUILUTA KapIUIWIUTH
opTaau, €nMUIIMO KOJITaH TYMPOK Ba YCHUMIIMK KOJIWKIAPUHU TO3ajall dca Kyn Kydd OumaH
amanra ompuiaad. by sca kynm BakTHU Taynal 3Taau Ba arperaTHUHT OeKOp TypuO KOJWIIM Ba
Wl yHYMUHUHT Tlacaiimmura onu0 Kenaaw. ByHUWHT HaTW)KacuIa epJlapHU OJKUII yUyH
Taiéprammra EHUIFU, MEXHAT Ba MaTepuasiap cappu opTaiau.

Omub6 OopraH U3NAHUNLIAPUMHU3 MaBXKYyJI MOJIA-TEKUCIATUWIAPHUHT TabKUAJIAHTaH
KaMUWIMKJIAPUHU YIApHUHT TYNPOKKAa CHpPNAHUO HWNUIAaWAWraH WINYM CcUpTra sra Oynrax
3UWIOBYM KHUCMHHM ailIaHU0 WIUTAWIUTaH FalTaKMOJIa OWJIaH aJMAIITUPHIN WYJIH OpKaIu
Oaptapad >THIMITN MyMKHH dKaHJIUTHHHU KypcaTau. YOy TabKUIJaHTaHIapaH KeJIn0 YUKKaH
XO0JIJa MHCTUTYTUMM3JA 3UWIOBYM KUCMHU FaliTaKMoJiajJap/laH TallKWJ TOMraH ocMa MoJia-
TeKHcHaruy (KeHUHTu YpuHIapAa FalTaKMOJNANU MOJa-TeKUCJarud) uiuad YUKW Ba
napaMeTpIapuHH acociam Oyinda WiIMHNA TaIKUKOT niuiapu oiaud 6opunmoxaall].

Ymly wMakonana FanTakMoOJIadl MOJIA-TEKUCIATMYHUHT TOPTUIITA KapIIUIUTUHU
aHMKJIaNI Oyinya YTKa3uiraH Ha3apuil TAAKUKOTIAPHUHT HATH)KAJIapy KEITUPUIITaH.

Tagkukor ycyaaapu. Fanrakmonanu Mona-TEeKUCIArMYHUHT TOPTHINTA KapIIWIUTH
Hazapuil MeXaHHKa, TeXKOHYWINK MEXaHUKACH Ba OJUN MaTEeMaTUKAHUHT KOHYH Ba KOWJAJIapu
KYJIaHWINO aHAMUTUK YCYila TAAKUK dTHIIH.

Taakukor HaTHKaJapu. FanTakMonanu Moja-TeKMCIarud OCHII KypwiMacu OuiaH
KUXO3JaHTaH paMa, TEKUCIAWIUraH UINYH KUCM (KeHMMHTH VpHUHIApAa TEKUCIarud) Ba
FAJITAKMOJIa/IaH TAIIKWII TONTaH O0YnmO, y nana Oyiinald XapakaTjaHraHna TEKHCIarud epiiapHu
JKUIITa Talépramiga MoNalaliiaH OJJMHTY TEXHOJOTHK KapaéHHU Oaxapuiiga (macanaH
qu3eiUIaniia) Aaja r3acuaa Xocuil OYiraH HOTEKHCIUKIAPHNA TEKHUCIAlIn, FalTakMoJia 3ca ¥3
VKU aTpoduaa aiiaHNO TEKHUCIaHTaH I03aHU 3UYJIaliIu.

Fanrakmomanu  Mona-TeKUCIAarMUHUHT  TOPTUINTA YMYMHUW  KApIIWIUTH  YHUHT
TEKHCIAaruyy Ba FAITAKMOJIACHHUHT KAPIIMIUKIApUIAH TallIKUI TONTaH Oynaau, SbHU

Ry=RT+R2, )

OyHzna Ry— ranrakmosany Moa-TeKHCIarnYHUHT TOPTUIITa yMYMHH KapIIUiIury, N;

Rr, R. — Moc paBumpja falTakModadd MoOJa-TeKHCIarud TEKUCIarndMHUHT Ba
FAJITAKMOJIACUHUHT TOPTULITA KapIIWInury, N.

FanrakMonanu MoONa-TEKUCIATMYHUHT HII Kapa€HUAA YHUHI TEKUCIarudM Wynuaa
yupailurad IYHIIIMKIApHA KecuO, macTimkinapra cypaau. LllyHnman kenu0 dYWMKKaH XoJjaa
TEKUCJIAarMYHUHT TOPTHUIITA KapIIWIUTHHA Kyiuaard udomaa oyiinya anukiainmms [1]

2f'
RT = 7pTgBZHIH , (2)

oyuna f' — TynpoksuHr Tynpokka HmkazaHum ko3 OUIUEHTH;

P, — TEKHCITATHY OJIIAAA YIONTaH TyIPOKHUHT 3uanuri, kg/m?;

g — pKUH TYIIMII TE3NAHUIIN, M/S

B — MOJ1a-TeKUCIarnyHuHT KaMpalll KeHIJIUTH, M;

Z,, |, — nana ro3acumaru HOTCKHCIMKIAPHUHT YpTaya OajJaHIIuI Ba y3YHIUTH, M.
FantakMonmaHuHr TOpTHINTa Kapumwmurd R, HE pacMaa KeNTHPWITaH —CXeMajaH
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dolinanannb aHUKIaiMU3. YHTra OMHOAH

= ] 777 777 777
an/  |an,

Faarakmoaann TOPTHUIITA KAPIIHWJIUTHTHA aHUKJIAIIra J0Mp cxemMa

R,=P=[dNsing, @)
0

OyHaa P — rantakMmoriara KyHuirad TOpTUII Ky4u, N;

0o — TYIIPOKHUHT FAIITAKMOJIAHU KaMpad oy Oypyary, ©;

dN — TYpOKHHHT FaJITaKMOJIara 3JIeMeHTap peakiys Ky4uu, N;

a— sneMeHTap peakiys Kyan dN HE THKKa HUCOaTaH oFuIl Oypuary, °.
dN=0,5p.BDda.  (6yHma p. — TYOPOKHHMHI FajTakMojiara COJUIITHPMa Oocumu, Pa;
D — raiTakMOJIaHMHT JUaMeTpH, m; da — smemeHTap Oypuak, rad) sKaHJIMIMHU XHCcOOra ojiraHiaa
[2] (3) ndona Kyimaru KypuHuUIra ra 6yaaam

R, = [0,5p,BDsina da. @
0

By udomanaru p, Hu TYIPOKHUHT Xa)KMHN I3WIUIT KOAPPHUITMEHTH (o Ba YHUHT
Kapanaérrad Hykraaaru aedopmanusicu h opkanu udomanaitmms [3]

P, =g, 5)

OyHI1a Qo — TYIPOKHUHT XaXMHIA 3UIUIT KO PUIICHTH, N/m?;
h — TynpokHuHT Kapanaétran HyKTagard aehopMaIyscy, m.
Pacmparu cxemara OuHoaH

h :%(COSa—COSao). ©

(5) Ba (6) udbonanapuu Ba MoJIa-TeKUCIATUIHUHT Il TE3MUTUHU XHcoOra onranaa [4] (4)
ndonaa Kyliuaaru KypuHuIIra sra 6ynaau
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2 %

R, =q,(1+kV?) BDTI(COSa—COSaO)Sinada =
0

2
BD
4
OyHz1a ¢ — TYNPOKHUHT CTAaTUK XaKMUH 33uiui ko3 duiieHT, N/m?;
2/ 2.
k — mpomoprroHauTHK Ko3ddurentu, s/m-;
V — Monananr arperaTHHUHT UII TE3JIUTH, m/S.

Pacmma kentupunran cxemanan dorgananuo (7) ndogagaru cosay HA FAITAKMOJIAHUHT
auametpu D Ba yHUHT Tynpokka 0otumr 4yKypauru hy opkanm udonanainmms

=0, (1+kV?) (%+%cos2 oy —Cosay) |, (7)

cosary = 2= 2N
0 D (8)
bynu xucobra onranzaa (7) udona Kyduaara KypuHHINTa 3ra 0ynaau
2\ Bh
&=mﬂ+w)7f- 9)

Fanrakmonanu Tympokka OOTHUIN YyKypaurd YyHH (TYNPOKHHM) Tanad gapakacuia
3UWIAHMINY MAPTHIAH Kyiuaaru udosa 6yitnda anukmaHaau [2]

_ o
hg = H (1), (10)
Yo,
Oynaa H — ranrakmornanu Moja-TeKHCIAarud YTMacJaH OJAMH HILIOB OepuwiraH, SbHU

yp3e/UIaHrad KaTJIaMHUHT KaJWHIUTH, M,

o — TYIPOKHHHT FaATaKMOJIAIH MOJIa-TEKHCIaruy YyTMacaaH OJIuHTH 3udurd, kg/ m>;

p — TYOPOKHUHT FanTaKMOJIaJdM MOJA-TeKUCIarud YTraHgaH KEeWWHTH, sbHU Tajad
STUJIAIUTaH 3UYJIUTH, kg/m?’.

(10) uu xucobra osranaa (9) udoaa Kyiumarn KYpUHHUIIHA OJTa 1

R, =%qc(1+ kVZ)BHZ(l—%)Z. (1)

Rr Ba R, am (3) Ba (11) udomanap 6yitnua kuitmatnapuau (1) udomara xynd Kylugaru
SIKYHUH HATHOKAHHU OJIAMU3

, 2
R =B ipTgZHIH+1qC(1+kV2)H2 1-£o | | (13)
4 Vg 2 yo,

By udonanunr xap nkkaga TOMOHUHH B ra 0ynu0, FanTakMoIaal MoJia-TeKUCIar iIHUHT
COJIMIUTHPMA, SbHU OMp OUPIIMK KaMpalll KeHIJIUTUra TYFpU KeJlaAurad TOPTULIra KapIIMIUTUHU
AHUKJIAUMU3

2
21’ 1

c _ 2 2 £o
Ry ==—pr0Z,l, +-0.L+kV)H 1-=2| (14)

Vs 2 P
Taxaua Ba myxokama. (13) Ba (14) udonanapaan kypuHu® TypuOIUKH, FAITaAKMOIAIH
MOJIa-T€KUCIarMYHUHI TOPTULITAa KapLUIWJIUTH YHUHT KaMmpall KEHIJIUTH, XapakaT Te3JIUIH,
FAJITAKMOJIAHUHT JIUAMETPH, TYNMPOKKA OOTHII YyKYpJIUTH XaMAa TYNPOKHHUHT (PU3UK-MEXaHUK
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Xoccajapy Ba Jiajia 103acuaru HOTeKUCIUKIAPHUHT OaaHIJIUTH Ba y3yHIUTUra OOFITHK.

[ysu Tapkuaiam 1o3uMkH, (13) Ba (14) udonanap wirapu 6akapuiarad TaIKUuKOTIapaa
OJIMHTaH HaTWXajapaaH [5,6] Qapkiau paBHIAa FaITAKMOJAHMHT TOPTHILNTA KAPIIMWJIATHIa
MoJIajall arperaTUHUHT UII TE3JIUId, Moja TeKUCJIarud TOMOHUAAH 3UYIaHHILU JIO3UM OYiraH
TYNPOKHUHT KAIWHIUTH Ba 3WWIMTHHUHT TabCUPUHU XHCOOTra OJraH Xojjaa KenaTupud
YUKapUJITaH.

B=1,0m, f =10, pr=1000 kg/m®, g =981 m/s?>, Z =0,15m, | =045m, q=
2,5-10° N/m®, k = 0,08 s*/m?, po = 1050 kg/m®, p = 1200 kg/m*, H = 0,2 m, hy = 0,03 m KaGyx
kuwuano [2, 7-10], (14) udoma OVitmua yTkaswiran xucoOmanuiap OVitmua 1,70-2,25 m/s
XapakaT Te3NMKJIapuaa FaaTaKMOJIadl MOJIa-TeKUCIATMYHUHT OUp METp KaMmpall KEHIJIUTUra
TYFpHu Kenaauran Toprumra Kapumiaura 1,40-1,54 kN vu staam.

Xysoca. YTKasuiaran Ha3apuii TaJKMKOTIAPHMHT HATIDKANAPH OYilMua FanTakMoJaln
MOJIa-TEKUCIarHYHUHT OUp METp KaMpail KEHIJIUTUra TYFpU KelaJuraH TOPTUINTa KapIIHInTy
1,70-2,25 m/s xapakat te3nukiapuaa 1,40-1,54 kH vu Tamkun ataam.
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JAJIA PEJIBE®OUTI'A MOCJIAHYBYAH TUIIIVIM BOPOHA THIIMHUHT
YTKHUPJIAHUII BYPYATUHU ACOCJIAII

Myxamenos XK. M., AoayBaxo6os [I. A., Ucmatymnaes K. K., Maapaxumosa M. b.

AnHoOTanusa. Makonaaa aana ro3acuiard HOTEKUCIUKIapra Mocjalla ojaJuraH Ba HII
*KapaéHuga TeOpaHuO TypaguraH TUILUIM OOpOHA THINM YTKUPJIAHWII OYpYardHUHT Yy, SBHU
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OOpoHa IOKOpM XapakaT Te3JMUIHWAa HIUIAld OJMIIMHM TabMHMHJIOBYM KUHMATHHU acoCiall
Oyiinua YTKa3WiraH Hazapuid Ba TaXpUOABUN TaIKUKOTIADHUHT HATWXKajdapw KEJITHUPHIITaH.
VrKkasunran XmcoGNapHM KypcaTHIINYa jana pelbedura MOCIaHyBYaH THILIM 6GOpOHA
arpoTexHuka Tajabmapu Oyiinmya OeNrumyiaHraH XapakaT TE3JIMKJIapHa HIUIAraHia TYHPOKHHU
OPTHK Japa)kalla COYMWIMIIMra Hyn KyHMaciauk Xxamjaa 3Heprus cappu KaMaWTHPWINIINHU
TabMHHJIANI YUyH Y THIUIAPUHUHT YTKUpIIaHUII Oypyaru 64 —72° opanuruja OYIUIIN JIO3UM.

KasmT cy3aap. nana penbedura MociaHyBYaH THLUIM OOpOHA, paMa, UIYM 3BE€HO, THIL,
TUIIHUHT YTKUPJIAHWII Oypyard, TYNPOKHM THII WITYM CHPTIApUAa CHUpPHAHWII [IAPTH,
TYNPOKHU TYNPOK OWJIaH HWIIKATaHWUII KOd(p(UIMEHTH Ba Oypuyaru, TYOPOK OYJIaruHU THIL
TabCUPHIATH XaPaKaTH.

AHHOTanus. B craThe npuBEAEHbI pe3ysbTaThl TEOPETUUECKUX M IKCIEPUMEHTAIBHBIX
UCCIIEZIOBAaHUI 10 0OOCHOBAHMIO 3HAUCHHS YIJIa 3a0CTPEHHS 3yObEB MMEIOIIEH BO3MOKHOCTH
IIPUCIIOCA0INBATBCSI K HEPOBHOCTSM IOBEPXHOCTU IOJI IIAPHUPHO-KOJIEOATeNbHOM 3y00BOM
O00poHBI, O0ecCreunBaloNIero €€ padoTacrmoCOOHOCTh HPU OONBIINX CKOPOCTSAX JBIIKCHHS.
PacueTsl Moka3pIBaloOT, MO 3TOW 3aBHCHUMOCTH IOKA3aJM, 4TO JJIS UCKIIOUEHHs Ype3MEpHOIro
pazOpacbiBaHME TOYBBl W CHIDKEHHS 3aTpaT »dHEpruu npu pabore 3y0oBOH OOpOHBI,
KONMpYIoLel penbed mosis mpu paboTe HAa CKOPOCTSX, YCTAHOBIICHHBIX arpOTEXHUYECKUMHU
TpeOOBaHUSIMH YroJl 320CTPEHUS ee 3yObeB JOKEH OBbITh B mpejaenax [ =64-72°.

KiroueBble ci10Ba. 3y00Boii 00pOHBI, KONUpYOLEeH peiabed mons, pama, padbouyee 3BEHO,
3y0, yroyl 3aocTpeHus 3y0a, yCIOBHE CKOJBXKEHHUS IMOYBBI MO pabOYMM MOBEPXHOCTHAM 3y0a,
KO3(I)(1)I/II_II/ICHT H YroJl TpE€HUs IMOYBBLI O IMOYBY, ABMKCHUC YACTULBI IOYBBI ITOJ BO3I[CI>1CTBPICM
3yo0a.

Abstract. The article presents the results of theoretical and experimental studies to
substantiate the value of the angle of sharpening of the teeth, which has the ability to adapt to the
irregularities of the surface of the field of the articulated-oscillating tooth harrow, which ensures
its performance at high speeds. Calculations show, according to this dependence, they showed
that in order to exclude excessive spreading of the soil and reduce energy consumption when
operating a tine harrow, copying the field relief when working at speeds set by agrotechnical
requirements, the angle of sharpening of its teeth should be within g =64-72°.

Key words. tooth harrow copying a field relief, frame, worker section, teeth, corner of
the sharpenning the teeth, condition of the slide of ground on worker surface teeth, factor and
corner of friction of ground about ground, moving the particle of ground under influence of the
teeth.

MamnakatuMu3ga epijapra 3pTra 0axop Ba JIKHII OJJIUIAH WIIJIOB OEpHIIa THIIUIA
OopoHanmapnaH keHr (QoimamaHwiagu. AMMO THIDIApU pamara KarTuk (Ky3raaMac)
MaxKaMJIaHTaHJIUTH Tydaimm ynap ganza (Uryarop) ro3acujard HOTEKHUCIUKIApra eTapiid
napakaaa Mociamia onMaau. Hatmkana gana ro3ac TYJIMK IOMIIATHIMaiau Ba OeroHa yriap
TYMUK HyKoTHIMaau. byHra wyn xKyiMaciauk ydyH Xy KaJIukiapja OopoHamap M3Ma-u3 MUKKH
Katop YpHatwiuO wunulatwiaau. Jlekun Oy OopoHamamr arperaTMHUHT — yioyamiiapu  Ba
OQHCPIUAXAXKMIOPJIUTHU KCCKUH OIIMIIN XaMIa MaHéBp‘laHJ’II/IFI/I Ba UII YHYMIOPJIWUTH KaManuo
ketummra onu6 kenaau. Onub 6OpwITaH W3NAHUILIAPUMA3 YIIOY TabKUAJIAHTaH KaMUYMITHKIIAP
THOUIApH Jajia I03aCUuJaru HOTCKHUCIUKIIApra MocCjalla OJIaluI'aH Ba HMII mapaéHHz[a Te6paHI/I6
Typaauran OOpoHa HIUIA0 YUKUII Hynu OwmnaH Oaprapad STHIMIIN MYMKUH SKaHIMTHHH
kypcatau [1]. YmOy TabkuasiaHraHaapial Kequd YMKKaH X0J1a gana peibedura MociaHyBYaH
TUIUTA OOpPOHA sSpaTHIIIU. Y pama, WITYH 3BEHOJAp, YIapHH y3apo Ba pamara 0oriad TypyBud
XanKajgap Xamaa TOpTKWiIapAaH uOopar. Xap OWp WINYM 3BEHO acoC Ba YHTa YpHATHITAH
TUIIAPJIAaH TAIIKWI ToNraH. TUII acocHa ydTagaH TEIIUK OYWIraH Oyimo, ymapaaH Xaikanap
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YTaau Ba Ky3ralyBuaH OOfJIaHUII XocH O6ynaau [2, 3].

Nmnam sxapaéHuaa, spHM OOpOHA CyApalraHia TUILIAp TYNPOKHHHI 1032 KUCMUHH
IOMIIIATa/IN, HUPHK KeCaKIapHU Maiganaiau. Xalkanap Ba TOPTKWIAp XHCOOUTa xap Oup UIuu
3BEHO MYCTaKWwl Tap3[a Jaja l03acuiard HOTEKUCIIMKIapra Mociamaad Ba (a3oBHH ydTa
TEeKUCIUK OYiinya KymmM4a TeOpaHMa XapakarT Kwiaau. HaTwkaga Tynmpokka HMIUIOB OepHIl
cudary, SpHU YHUHI YBaJaHUII XaMJa KeCaKJIapHU MailajJaHull JapakajapH sSXIIMIaHaIU
XaM/1a TOPTHUILTa KapIIMIUK KydMHUHT KaMaiuIy Xxucooura sueprus cappu kamasau [4, 5].

Ym0y makonajna unuiad YMKUIAraH OOpOHA TULIMHMHT YTKUpJaHUI Oypuarn 2[4 HHU

(1-pacMm) y rOKOpH XapakaT TE3JIHTuaa WIUIAd OJMIIUHM TAhbMHHJIOBYM KUHMATHHH acOCIall
Oyiinua yTKa3wiIral Ha3apuid TAAKUKOTIAPHUHT HATIKaJapy KEITHPUIITaH.

Anabuérnapaa [6, 7] THIIHUHT YTKUPJIAHUII OypyarvHu TYNPOK YHHUHT UINYH CHUPTIAPH
AB Ba BC 06yiina0 cupnaHUIIM TaAbMUHJIAHUIIN MIAPTHIAaH KETUO YMKKAH XOJIJa aHWUKJIAHUIITH
TaBcHs THIAIU. YyHKH akc XOJJa TUIIHUHT UIIYM CUPTIIapUra TYNPOKHU EMUIIUIIN Ba YHUHT
OJIIN/Ia YIOJIMIIK Ky3aTuiaau. by uin cugatuHuHr EMOHIAIIYBH Ba SHEPrHs capHuHU OPTHUILIUTA
0JIn0 Kenmaau.

B ‘ €

1-pacm. THIIHMHT YTKUPJAAHUII OyPYATHHHN AHUKJIAIITA IOUP CXeMa
TyNpoKHY THII UITYHM CUPTIApHIa CUPIIAHUIIY KyHHIard Xoaa TabMUHIaHaau [§, 9]

B<90-¢, 1)
OyHIa ¢ - TYIPOKHH OOpOHA TUIITMHUHT MIIYM CUPTHUTa UIMKAJIAHUII OypUary.

Anabuétimapna KenTUpwiIraH MabiaymoTiapra acocad [10], cwuiMkianmaran mynat
Ounan Hammuru 15-19 ¢ous Oynran Tynpok opacuaard UIIKaJaHUII Ko3(p(UIHMEHTH
0,68-0,72 opanuruna 6ynanu. by umkananaum Oypyaruau 34-36° kuiiMatura Moc Keyaau. byau
XxucoOra onra”ja roKopuaaru ugdoaara acoca f<56° éxku 26<112°6ynumm nozum [11].

Magxyn B3CC-1,0, B3TC-1,0 Ba B3TX-1,0 tumum 6oponanapaa 2<90° Ba (1) mapTau
KaHOATJIAHTUPaIU. BUPOK ymapHUHT XapakaT Te3JIuru 2,5 M/C aH opTraHaa TYNPOKHHU XaaJlaH
3u€]] COUMINO KETHIIN HATH)KaCHAa YHUHT MACTKU KaTJIaMJIAPHHU IOKOPUTA YMKHAO KOJHIIH Ba
HaM UyKOTWIMIIM Ky3aTwiaau [12, 13].

Te3nuk opTranaa TympOKHUHT COYMJIMITUHNA KaMaUTUPHII HYITIApUHU KYpHO YUKaMH3.

Macananu conanaliTUPUII YUyH Jajia ro3acuja >KOMIamrad TynpoK OYJaruHUHT THII
TabCUPHUATH XapaKaTUHU KYpuO unkamus [ 14].

Vp Te3nuk OuiaH XxapakaTiaHaéTral TUIIHUHT MITYM CUPTH Ominan M HyKTazia yupaiiran
sing
coS @

M maccanu Tynpok Oymaru V, =V, abCcoMOT Te3NMMK OWJIaH XapakaTIaHWO, MabJIyM
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BakTIaH KeiuH M, Hykrara kemran OyicuH (2-pacm). llly Hykrajga Tynpok Oynarum Tuin
CUPTHIaH aXpaiauo, najna ro3acuja OonutanFud V, Te3nuK OujaH XapakaTHHHU JaBOM ITTHPAIU
Ba Kanyagup L macodanu 6ocud ytub A Hykraga Tyxraiau. YOy macodaHu aHUKIAIl YYyH
TYNOpOK OVJIarMHMHT Jajia o3acujard xapakatuHu udopanoBun auddepeHnnan TeHriIaMaHu
ty3amu3. Tynpox Oymaruaunr V, WyHamumum (X Yku) Oyinmua auddepeHman TEeHIJIaMacH
Kyhugaruda oymanm [15]
2
md)z(z—f’mg, (2)
dt
Oynna f'-TympokHu TYnpoK OMiIaH UINKaIaHHUII KOG UIIMCHTH;
M-TynpoK OYJIarMHUHI Maccacy,
g-3pKHH TYIIXII TE3JaHUIIH.
(2) renrmamanu t BakT Oyiindya WHTErpauiad, Kyiuaarunapra sra 0yinamus

V,=—f'gt+C; (3)
Ba
2
X=—f'%+clt+cz, (4)

OyHza t —BakT;
C,. C,-uHTerpan 10MMHKHIapH.

2-pacM. Tynpok 0y1aruHu THII TABCHPHUIATH XapaKaTH
bomnanruy mapriapaan (t =0 6ynranna V, =V, Ba X =0) ¢oiinananud, uarerpan
noumuiinapu C; Ba C, uu anuknaiimus: C, =V,, C, =0
(3) Ba (4) Tenrnamanapra C; Ba C, HU KUMMaTIapUHU KYsSIMU3
vV, =V, - f'gt; (5)
2

X =Vat—f’g%. (6)

Tynpox OYIaruHUHT OXUPTH TE3TUTY HOJT'a TEHT OYIraHiury yayH (6) TeHIIaMaHu YHT
TOMOHHWHU HOJITa TCHIJIa0, YHU XapaKaTIaHUII BAKTUHU aHUKJIaiMu3 [16]
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= Vo )
f'g

{ BakTHUM aHMKIaHraH Kuiimatunu (6) popMysara KysiMu3 Ba V, Hu 10KOpHUIa

KEeNTUPUITaH KMIMaTUHU 3bTHOOpra onud, L macodanu anukmaiimus [17]
2 ain?
_ V., sin® g8
2f'gcos’ g

YOy ndoaa Tax) Mg MIyHH KypcaTauke, OOPOHAHHUHT XapaKaTIaHUII Te3JIUTH
OLIUPUITAH/IA TYMIPOKHUHT COYMIUIIN OPTHO KETMACIUTH YYyH TUIIHUHT YTKUPJIAHUII OypUyaru
KaMauTUPHIINIIY JIO3UM 3KaH [18].

(8) nbonanan doiinananud f Ba V, opacuaaru OOFIAHUIIHU aHUKJIAI MyMKHH. ByHUHT
yuyH OOpoHa TE3JIMTMHUHI Xap KaHaail kuilmatuna L macoda y3rapmail komagu ae® xaOyn
kunamus [19] xamaa MaBxKy OOpOHAIApHUHT FOKOpUIA TabKUJIAHTAaH MaKCUMaJl WirapuiaHnMa
te3nmuruny V , Ounan OenrmmaiMus.

(8)

V xomnma
V 2 sin? V 2 sin?
L: nk IfM — nn Ifn ] (9)
2f'gcos® o 2f'gcos @
by epnan
B = arcsinv”k\s/;nﬂ", (10)

nn

OyHna [, - MaBXKyJ TUIUIA OOpOHAJIAp THIIMHUHT YTKUPJIAHUII Oypuary;
B,V ,,- MOC paBUIIZa Te3 XapakaTiaHaéTraH OOPOHAHUHT YTKUPJIAHUII Oypyaru Ba

WTapuiiaHMa TE3JIUTH.
Magxyn 60poHaTapHUHT I0KOpHIA TABKHUUIAHTaH pyXcaT ATWwira Tesnuru V,, = 2,5m/c

Ba yJlap THIUIAPUHUHT YTKUpiaaHum Oypuaru [, =45° xkuitmatnapau (10) udonara kyimo, 3,0-
3,3 M/c Te3nuKaa UILIAll y9yH TUIIHUHT YTKUpIaHUII OypuaruHu xucoOmnaiimus [20].

B, =32-36° éxn 23, =64-72°,

Jlemak, nana penabedura MocianyBuaH THIUIA 6opoHa 3,0-3,3 m/c Te3nukiap/a UIUIanm
YUyH y TUIITAPUHUHT YTKUpJIaHu Oypuaru f =64 —72° opanuruga OYnuim JIo3uM dKaH [21].

Hazapuii TaqKMKOTIapHUHT HATWXKAIApUAaH KEMUO YMKKAH X0J/1a, OUp Ba KYI OMUIIIN
AKCIEPUMEHTANl TaJKUTKOTIAp YTKaswiau [22], yHaa fana peiabedura MOCIaHyBYAaH THILLIU
O00poHa TULIMHUHT YTKUPJIAHWUII OypyaruHU YpraHuiija acocuil kypcaTkuu cudaTtuga 60poHa
TOMOHHUJIAH IOMIIATWITAH KaTjamJard TYNPOKHU YBajlaHUII cudaTd OJUHAM, KyIIMMya
paBuIIJIa UIIOB OEpUII YyKYpJIUTH Ba OOPOHAHMHT TOPTHUIITA KapUIUIWTry ypranwiau (3 Ba 4
pacm).

Kentupunran MabpiaymoTiap TaxJIWIM LIYHH Kypcaraguku [23], Xap HMKKajga XapakaT
TE3NIMTUJA XaM THUII YTKUpJaHum OypyarumHu 60° man 90° raya OpTUINM WMIUIOB OepHII
YYKYpJIUTHra Ce3WIapiau TabCUp KypcaTMarai. AMMO TYNPOKHUHT yBaJaHUII CU(pATH THITHUHT
VTkupianum Oypuarn 60° man 70° ra oprrangma sxummwtadran, 70 - 90° opamurmma sca
émonnamrad. YyHKM TUIIHMHT YTKupiaanum Oypuarn 80 Ba 90° OynraHna yHUHT HIIYH
cUpTIapura TyNpOKHUHT EMUILINILIN Ky3aTWIra [24].
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1-My=t2p); 2 —+0=A(2P).
a) 6a 6) — moc pasuwoa azpecam xapaxam mesaueu 6,7 ea 9,3 km/coam 6ynreanoa
3-pacM. laia pesabedura MocIaHyBYAH THILIH OOPOHA THINIMHUHT Y TKHPJIAHUIT
OypYaruHH MILIOB OepuIl YyKYypauru (M;,) Ba yHHHT YpTaya KBaJpaTHK YeTIaHHIIH (£0)
ra TabCHUpPH

141
a
D% /L_.\. R, kH
90,5 1.14 +
' 1
1
88,0 f//’—é\\ 087
855 0.60 ‘
0 70 80 28, rpag 90 60 0 80 28, rpan Y0
a) 0)

1 8a 2 — moc pasuwioa acpecam xapaxam mesaueu 6,7 éa 9,3 km/coam dyneanoa
4-pacm. FOMmaTwiIran Katjamaard TYNpoKHUHI YBAJaHUII AapazkacH () Ba Aaja
peibedura MocJaHyB4YaH TUILIA OOPOHAHMHI TOPTHIITa KapIIWJINTu(0) HY THILJIAPHUHT
VTKUPJIaHUII Oypuarura 00f/JIMK X0/1/1a y3rapum rpaguxkiaapu

KypunmaHuHT TOpTHINTra KapIIMIWUTH THIIHUHT YTKUApJIaHum Oypuyarn 60° maH
70° raua optranna nespiu ysrapmaran, 70° gan 90° raua optranga sca 0,29 — 0,31 xH ra
optrad. byan xam 2f > 70° Gynranjga TUINTHUHT WIIYWA CUPTIApPUTA TYMNPOK EMUITNO KOJMIIN
OwiaH U30XJal MyMKUH [25].

By epna xam xapakar te3nuruHm 6,7 km/coar maH 9,3 KMm/coaT rada OpPTHUIIM HIILIOB
OepuIll YyKypJIMTUHU KaMalWIM Ba TYNPOKHUHT yBajJaHUII CU(ATUHU SXINMAIAHUIIN XaMJa
KypHJIMa TOPTHUINTa KapIIWJIUTHHN OPTUIIHTa 0O KenraH [26].

VrIKasunran TaxpuGAaNAPHUHI HATIKANApu OyiMua kaM JHeprus capdiaraH Xojiaa
IOKOpH HIII KYpCaTKUYJIApUHU TabMHHJIAI YUyH Jaja peibeura MoclaHyBYaH THUILIM OOpoHa
TUIIMHUHT YTKUpIaHum Oypuaru 60° - 70° opanuruga Oymumm Makcaara MyBopuk [27].
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VK. 631.361.025.027
EPEHFOK WUUFULITUPUILL MAINIMHACUHUHT KOHCTPYKIUSICHA
MancypoB M. T., A6aynxaes X. t'., Humonor ®. A., Xoxwues b. P.

Makcan.

EpéHFOoK XOCWIMHH MUFUINTHPUII Y9yH MyKaMMAaJalITUPHUITraH €pEHFOK WHFUIITHPHIL
MaIIMHACUHUHT STHTU KOHCTPYKIMSCH UITa0 YUKHUIIL.

Ycyaaap.

Epénrox MUFUINITHPUINT MalTMHACHHUHT SIHTU KOHCTPYKIMSICHAA MaBKyl OYnraH yHra
YpHATWITaH NMUYOKJIAp, OJAUHIY Ba OPKAHIM TasHY FUIIMPAKIAP, HYHAITHUPruwiIap, KapAaHIx
y3aTMa, JICHTaJIu y3aTMa, TapOK-CHAMPrud, OYHKep XamJa PeayKTOpPHH MapameTpiapu Xucod
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KUTOOU KEeJITUPUIITaH.

Haruxanap.

EpéHroK XOCHIMHM WHUFUINTUPHUII MAIIMHACHUHMHI KOHCTPYKTHUB CX€Macuaa Ba
TEXHOJIOTUK HII JKapa€HIapu KEITUPWITraH, UILIA0 YMKWIraH MamnHa EpEéHFOK XOCHIMHU
HUFUIITUPULT MAIIMHACUHUHT KYI (YHKIMSITN (KOBJAI, TOSCUHY JIOHUIAaH a)XpaTHIL, capaliall
Ba IOKJIAlll) MyKaMMaJUIAMTUPWITaH KOHCTPYKLUACUHY SPATHILL.

Xy.J1oca.

Ep€HFOK XOCWIMHHM WMFUTHPHUII y4yH MYKaMMAJAIITUPWITAH €PEHFOK WHUFUIITHPHILI
MAIlMHACUHUHT SHI'M KOHCTPYKLMACHIA XaMJa YpHATWIraH MUYOKJIAp, OJAUHTH Ba OPKAHIU
TasgHY  FWIOUPAKIAp, HYHaNTUPruU4iaap, JICHTAIW  y3aTMa, TapOK-CUAUPrUYIaplary
napaMeTpJIapuHM XUCOOJIAll Ba YpraHuil HUMKOHMHU Oepanu. by sxapaénmapmarm Kyn
MEXHATHHU OapTapad ST MyMKUHIUTH 0a€H STUJITAH.

Kaiur cy3nap: epEHFOK MUFUILNTUPHUII MAaIIMHACH, PaMa, WIINU3JIAPHU KECYBUU IHUOK,
NYHANTUPruy, TasiH4 FWIOUPAK, PEAYKTOP, JICHTAIH y3aTMa, KapJaHJIH y3aTMa, 3aHXKHUP, TAPOK-
CUIUPIUY, 0 KUCYBUYHU JICHTAJIM y3aTMa.

Kupum

MamanakaTum3aa KUIUIOK XYXKAJIWTH MallMHAJTApUHU SpaTHIl, JOWUXalall Ba MIIad
YUKApUIl  JKapaHiapuaa  oJduMiap, KOHCTPYKTOpJap Ba  MYXaHIMC-MallMHACO3Jap
METATXKMIOPIHUK (OUp OMpPIUK KaMpOB KEHIJIMTHUTA TYFPU KEIyBYM Macca), SHUIFH capdu
(bup rTekrapra, Oup ToHHara, Oup KwiIomeTpra), Mo capdu (kaprepna, peayKTOpiIapaa),
CYIOKJIUK capdu (paamatopaa, COBYTrM4Yja) Kabw OWp KaTop pecypc KypcaTKuwiapu
KUAMaTIapuHU MUHMMad EKM ONTUMall Oynumura karra pTuOop Oepanmnap. lllynnarmna
UIUIATUII XapaXaTIapUHUHT MHHUMYMH, MaBCYMHUH €KUM WMIUIMK CcaMapaHUHT MaKCUMYMH
CHHTapU TEXHHUK-UKTUCOMUIN KYpcaTKAWIap TabMHHJIaHaIu. MamuHaanuHTr (epmepOorumr,
SbHU KOHCTPYKIUSICHHUHT HHUCOATaH COAJNANUrd, yHU(UKAIMS JapakKaCUHUHT IOKOPHIIUTH,
TabMHUPOOTUTUTH, XU3MAaT KYPCATHINTA KYJTAWINTH, ITyXTAIUTH, OCOH OOIIKAPHIIUIIN XaM MYXHUM.
Uynky nana mapouTtuaa OyHaal cudatiapra sra MallMHajIap y30K MyQAaT HIUIaiau, dhepmep
TE€3-Te3 THTUCHHU COTHO OJIMIIIAH KyTHJIa 1.

Byrynru kyHna MmamiakaTUMH3/a KUILIOK XY)KaJIMK MallliHanapura Oynrad tanad xamaa
MaIllMHAJIAPHA PECYPCTEKAMKOP, FOKOPH TE3JIMK/a MIUIAHANTaH TEXHWKA Ba TEXHOJOTHIIAPHU
UIUIad YMKapuiga KyJulan, WIIOHWIMIMTHHA OLIUPUII Ba Pako0aTOAPAONUIUTHHUA OUTHPHUIIT
MyXyM axamusat kacO stMmokaa. llly Omman Oupra pecypcTekamMKop MalldHa Ba >KUXO3JIapHH
KOHCTPYKIUSUTAPUHU SPATHIL, WIIYM OPTraHIapUHU MYCTaXKaMJIUTMHU TabMHUHIANI Ba WILIA0
YUKHII MyXAM BasudanapaaH XucoOIaHaIu.

Meronnap

Kunumok xyxanmurn unoiad 4MKapuIIMHUHT acoCHil Badudacu yYHUHT Oapda coxalapu
camapalopJMTUHH OLIMPUIL OPKAJIM PecITyOIMKaMU3 ax0JIMCUHHU ap30H Ba 3KOJIOTMK TO3a O3MK-
OBKAT MaxCyJIOTJIapH XaMJa CaHoaT KOPXOHAJIAPWHU XOM-am€ OWIaH TYIWK TabMHHIIAII
XHUCOOJIaHaIH.

MabnymMKy, KEHWWHTHM  Wwiapaa — pecnyOJuKaMU3HMHT  JIXKOH Ba  (hepmep
xyxanukiaapuauar 20,0 MMHI TeKTapAaH OpTUK MalJIoHJIapujia €pEHFOK ETULITHPUIANIH.
EpéHroKHU eTHINTHpHIIAA YHU SKUII, KAaTOp Opajapura HUIUIOB Oepulll, O3UKJIAHTHPUII Ba
KUMEBUH MILIOB Oepuin Kabu Kymiua® arporagbupiap MexaHu3auusiamran OYmu0, TeXHUKa
BOCHTAJIap TOMOHHJAH amajra OLMpWIaad. AMMO ETUIITUPWIraH epEHFOK XOCHIMHU
HUFAIITUPUO OJNMII acOCaH KYJ MEXHATH OpKaJIM amalra omupwind kenuHMokaa. by aca ¥3
HaBOATH/Ia XOCWJIHU WHUFUINITHPHO OJHII >Kapa€HWHUHT KEUMKHUIIM Ba CU(ATHUHH OY3UIIUIIN
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Xamjia Tau€p MaxcyJI0T TAHHAPXHHU OLIUINUTA 0Ju0 Keamokaa[l, 2].

Epénroxk acocan Xwurtoi, XunmuctoH, Hwurepus, AKII Ba AprentmHa Ba OoImika
MaMJIaKaTiIapAa KaTTa MaijoHIapAa JKWIATu Xamaa epeHFOK XOCHIMHU WUFHIITUPUO OJIUIIT
Y4yH Y MaMJIaKaTJIapia Maxcyc KypuiMaliap Ba TEXHUKA BOCUTAJIApU spaTHiirad 0ynuo, epéHFoK
ETUIITUPUIAANTaH MaUIOHHUHT KaTTa €KUM KUYMKIWTUTa Kapad Typiau XWI KOHCTPYKIHUSAIATH
TEeXHHMKa BocuTanapuian Qoigananmwiagu. AMMO ymly TEXHUKA BOCUTAIAPUHUHI KUMMATIUTH
Ba pecrmyOIMKaMu3 TYMPOK-UKIMM [IAPOMTUTAa MOC KEIMACIUTd Y4YyH YJIapHH KYyJjamra
TYCKMHINK KuiMokaa [3, 4].

Ymly TabKuanaHraHiaapaaH Keaud YMKKAaH XOoJNJa Ba YTKa3WIraH HIMHiI-agaOuétnap
Xam/ia maTeHT-UHPOPMAIMOH U3JaHUIUIAPHUHT TaXJuuiapu acocuna Hamanran MyxaHauCIuK-
KYPUWJIUII HHCTUTYTHHHUHT TEXHOJIOTHK MalliHAIap Ba )KUX037ap Kadeapacu KOUHIard Maxcyc
nabopaTopusiia epéHFOK WUFUILTUPULI MAIIMHACUHUHT SHTU KOHCTPYKIMACH MILIA0 YMKUIIH.
Kentupunran cxemaga pama, yHra YpHATWITaH TUYOKIAp, OJIWHTH Ba OPKAHTH TastHY
FIIIUpAKIap, WYHAITUpruwiap, JEHTadd Yy3aTMa, TapOoK-CUIUPTuY, OyHKep Xamza
peaykTopaaH ubopar.

HarTu:kanap.

Taximm¢ »>Tunaérran MammHa JEXKOH Ba (epMmep XY KaTUKIapHIa ETUIITHPHITAaH
epEHFOKHU KyJai mapouTaa Te3 Ba cU(arin HOOYyA KuIMacqaH WUFUIITHPUO ONUII UMKOHUHHU
Oepamy.

Mammna Oup VyTuiga Katop opajlapuHUHT KeHrmura 60-70 cm OynaraH HKKuTa
KaTopAaru epEHFOKHH KOBJAMIN, TyKKaKJIapUHH MOsUTapHIaH aKpaTud OyHKepra, MosIapHH 3ca
Jlana ro3acura Talianu.

Epénrok koBia0 OJIMII TEXHOJIOTUK JKapaéHH KyHuaarnua Ke4aau: TpakTopra THpKaJraH
MalliHa Jajara KUPHUIIJAH OJIWH KEpakid KOBJAll YyKypJIWTUTa CO3JIaHaJu Ba KaTop
opanapura Mociad roprusmwianu. bynna numdok-kosnarnd 25-30 cM rava gyKypiaukaa epEHFOK
WIAU3IApUHU KUPKUO KeTaau, WYHanTHUprud epEHFOK TYIUIApUHU yioMiIald JIeHTalu y3aTMmara
y3aTaau, y JICHTAIH y3aTMa epEHFOK TYIUIApUHH KHCHO, yJapHU MabiIyM OypuYak OCTHIA
IOKOpUTa Kapal XapakaTlaHTUpaau Xamaa Oy skapaHIa AyKKakiaap opacuaa Koiaubd KeTraH
TYNPOKJIAp CWJIKWHHIN HATIKACUAA TYIMIUO KETaaW, TapOKIN-CUIUPTUY EpEHFOK TYIHIaH
TyKKaKIapuHU axpaTuO® omaau. AkpaTu® ONWMHTAaH AyKKakjgap OyHKepra, mosick 3ca jJana
103acura Tyllau.

- -—

EpéHfOK ﬁﬂf‘l/lHITHPHIII MAIINHACHUHUHI KOHCTPYKTHUB CXE€MaCHu
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XyJoca
Vrkasuiaras 1acTiabKy CHHOBJIApAA MILIA0 YMKMITAH MANIMHA epPEHFOKHH KOBIAO Ba
IYKKAKJIApUHU TOSICHJIAaH aXpaTHIIHU Tanad napaxkacujua Oa’kapUIIMHU KypcaTau Xamja Oy
x)apa€HiapJard KyJ MexHaTu 6atamMom OapTapad STHIIHUA TaAbMUHIIAIH.
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YO’L GIPNOZIGA OLIB KELADIGAN OMILLAR.
Normirzayev A., Ustaboyev A., Ataxonov X., Mamadalimov A.

Annotasiya: Magolada yo’lda harakatlanayotgan xaydovchini uzoq vaqt avtomoil
boshqarganda yo’l va tashqi muhitning salbiy ta'siri oqibatida va chalg’ituvchi omillar yo’l
monotonligi, yo’l chiziqdari, yo’ldagi radarlar, tuman, yo’l chizig’ining yorug’likda miltillashi
kabi omillar uni yo’l gipnoziga tushishi oqibatlari keltirilgan. Bu muammoni yechish yo’llari
tahlil etilgan.

AHHHOTanus: B craThe ONMUCHIBACTCS UTUTEIBHOE BOXKICHHE BOIUTENS IO JOPOTe U3-3a
HETaTUBHOTO BO3JICHCTBHUS TIOPOTH M BHEIIHEH CPEIbl, a TAK)KE OTBIIEKAIOUINX (DaKTOPOB, TAKHX
KaKk MOHOTOHHOCTh JOPOTH, MOJOCH IBIDKCHHUS, JOPOKHBIE paaapbl, TyMaH, MepIaHue
cBeTO(OPOB U T.J. AHATM3UPYIOTCS MYTH PEIICHUS ITOU MPOOIEMBI.

Annotation: The article describes the long-term driving of a driver on the road due to the
negative impact of the road and the external environment, as well as distractions such as
monotony of the road, lanes, traffic radars, fog, flickering traffic lights, etc. The ways of solving
this problem are analyzed.

Kalit so’zlar: yo’l, harakat, yo’l chizig’i, monoton, gipnoz, xaydovchi, radar, tuman,
charchash, uyqu, chalg’itish, yurish, tezlik.

KuroueBble cioBa: jopora, JIBM)KEHHE, JHMHUSA JOPOTH, MOHOTOHHOCTH, THITHO3,
BOJIUTEIIb, paJap, TyMaH, YTOMIIIEMOCTb, COH, OTBJICYEHHUE, X060a, CKOPOCTb.

Key words: road, movement, road line, monotony, hypnosis, driver, radar, fog, fatigue,
sleep, distraction, walking, speed.

Harakat xavfsizligini ta’minlashda inson yo’l harakatining asosiy ishtirokchisi:
haydovchi, yo’lovchi, piyoda va harakatni tashkil giluvchi sifatida gatnashadi. Bularning ichida
haydovchi alohida o’rin egallaydi, shuning uchun harakatni tashkil qilishda uning psixologik,
fiziologik va biologik imkoniyatlarini e’tiborga olish zarur. Harakatlanish davomida
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haydovchiga har xil noxush omillar ta’sir etadi: avtomobil saloniga kirayotgan chiqgindi gazlar,
transport shovqini, vibratsiya, qishning sovuq va yozning issiq havosi, yomg’ir, qor, tuman, yo’l
sharoiti, avtomobilning holati, harakat ishtirokchilarining tartibsiz harakatlanishi va hokazolar
[1].

Rivojlangan davlatlarda va ayniqsa poytaxt hisoblangan shaharlarda avtotransportlarning
turi va soni o’sib borishi sababli maydoni kengayib boradigan shaharning avtomobillari
yuradigan ko’chalari gqanchalik keng bo’lmasin ularning harakati juda ham qiyinlashib borishi
hammaga ma’lum. Har bir avtotransport egasi (haydovchisi) 0’z manziliga kam vaqt va yoqilg’i
sarflab borish uchun eng qisqa yo’lni tanlab oladi. Lekin, choraxalarda tirbandlik sababli yo’lda
ko’p vaqt sarf qilishga olib keladi.

Avtomobil yo’llarida insonlar tomonidan boshqariladigan turli xildagi mexanik
bo’lmagan transport vositalari, harakatlanayotgan (yoki harakatda bo’lmagan) piyodalar
majmuidan iborat murakkab dinamik tizimi mavjuddir. Bu tizim yo’l harakati deb ataladi. Yo’l
harakati muammolari va maxsus tomonlari eng avvalo «<A—H-Y—P» (Avtomobil —Haydovchi—
Yo’l-Piyoda) tizimi orqali belgilanadi. Ular o’z navbatida atrof-muhitda (M) faoliyat
ko’rsatadilar. Tizimga quyidagi tashkiliy qismlar kiradi: A — avtomobil , H — haydovchi, Y —
yo’l, P — piyoda. Bu tashkiliy qismlar muhit (M)da faoliyat ko’rsatibgina qolmasdan, atrof-mubhit
bilan ularning har biri chambarchas bog’liq bo’ladi. Muhit deb atrof-muhitning yo’l harakati
xavfsizligiga mujassamlashgan ta’siri tushuniladi va u quyidagi faktorlardan tashkil topadi:

1) ob-havo (meteorologik ko’rinish, yog’ingarchilik, shamol temperatura);

2) tabiiy landshaft (tekislik, qir adirlik, tog’lik, yer osti, yer usti suvlari va h.k);

3) mexanik (shovqin, chang, tebranish, gaz chigindilari bilan ifloslanganlik va h.k.).

Umumiy tomonlaridan optimal ravishda kelib chiqqan holda, yo’l harakat xavfsizligini
ta'minlashda birinchi navbatda «A-HY-P-M» tizimidagi har bir tashkil etuvchilarning va
birgalikda faoliyat qiluvchilarning tasniflarini optimallashtirish orqali erishish mumkin.

Haydovchi-Avtomobil-Yo’l tizimida asosiy bo’g’in (zveno) haydovchi hisoblanadi.
Avtomobilni boshqarish paytidagi haydovchining ish jarayonlarini boshqa murakkab mashinalar
operatorlari faoliyatiga ham o’xshatish mumkin (uchuvchi, yagona energo tizim boshqarish pulti
navbatchisi). Ular tomonidan gabul qilinadigan qarorlar esa axborotlarni gayta ishlash, xulosa
qilish, boshqgarish, nazorat qilish amallaridir. Lekin haydovchining ish faoliyatidagi boshqarish
usullari boshga turdagi operatsiyalardan tubdan farq qiladi. Boshga operatorlar axborotni
priborlar ko’rsatmasidan olsa, haydovchi bevosita yo’l vaziyatini kuzatib boradi, priborlardan
oladigan axborot u uchun ikkinchi darajali hisoblanadi. Haydovchi oladigan axborotlarning
xarakteri va hajmi tez-tez o’zgarib turadi. Axborotning katta oqimi yoki uning jadal o’zgarishi,
(masalan, intensiv harakatlanishda) uni o0’z vaqtida gabul qilish, qayta ishlash va to’g’ri xulosa
chiqarish imkonini bermasligi mumkin. Uzluksiz harakatlanish, taqiqlovchi ishoralar, yo’l
belgilari, harakat ishtirokchilarining xatti-harakatlari oqibatida buzilib turadi. Haydovchining
bajaradigan boshqarish amallari shunchalik ko’pki, ularni bajarishda bir gqism amallar xato
bajarilishi mumkin. Shaharlarda intensiv harakatlanish sharoitida yo’nalishdagi avtobus yoki
taksi haydovchisi ish smenasida (7-8 soat) qariyb 5,5 ming boshqarish amallarini bajaradi.
Axborotni olish qayta ishlashga vaqt yetmasligi sababli shulardan qariyb 20 foizi xato
bajariladigan amallar bo’ladi. Aynigsa, to’satdan xavfli vaziyat vujudga kelganda haydovchi
vaqt tanqisligi natijasida tang ahvolda qoladi, kechikish esa yo’l-transport hodisasiga olib kelishi
mumkin. Haydovchining axborot qabul qilish xususiyati, yo’lda joylashgan narsalar, yo’l holati,
transport vositasi haqidagi axborotlar haydovchiga sezgi organlari orqali ta'sir etib, tevarak-
atrofdagi narsalarning inson ongida alohida ko’rishishlarini namoyon etadi
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Haydovchi asosiy axborotni yo’l sharoitini kuzatish orqali oladi va axborotlar uning
uchun ikkinchi darajali ahamiyatga ega. Axborotlarning tavsifi va hajmi juda tez o’zgaruvchan
bo’lib, u doimo haydovchidan muntazam ravishda yo’ldagi harakat sharoitini diqqat-e’tibor berib
kuzatishni taqazo qiladi. Haydovchining ish faoliyati juda murakkab bo’lib, harakatlanish
davomida yo’l, avtomobil, piyoda va mubhit sharoitiga faol ta’sir ko’rsata olmaydi va ularning
o’zgarishini oldindan aniqlay bo’lmaydi, u shunday sharoitda o’zining, yo’lovchilarning,
piyodalarning hayotiga xavf tug’dirmasdan hamda avtomobilni va undagi yuklarni to’liq
saglagan holda xavfsiz harakatni ta’minlashi kerak.

Har bir kasbda insonning faoliyatini tahlil gilishdan kelib chigib, uning muhim ruhiy-
fiziologik o’ziga xosligini ajratib ko’rish mumkin. Haydovchi doimo harakatdagi barcha
gatnashchilarning harakatlanish tartibi, yo’lning holati va o’lchamlari, atrof-muhit holati va
boshqaruv vositalari mavjudligi, avtomobilning qism va tizimlarining holati to’g’risidagi katta
hajmli axborotlarni doimiy ravishda qabul qilishi hamda gisqga muddat ichida axborotlar
majmuasini gayta ishlab va tahlil qgilib, garor gabul gilish kerak. Bunday katta axborotlarni tahlil
qilishda haydovchining ko’zi uyquga ketib qolmasligi va digqati bo’linmasligi ya’ni gipnoz
holatiga tushmasligi kerak.

«Yo’l gipnozi» - bu inson turli hayollarga berilgan holda, avtomobilni ongsiz boshgara
olish holati. Ushbu ibora ilk bor 1921 yilgi maqolada tilga olingan bo’lib, unda haydovchining
trans holatda avtomobil boshqarishi, ya’ni ma’lum bir nuqtaga tikilgan holda hayolan boshqa
joyda yurgandek bo’lishi va ayni paytda avtomobilni xavfsiz boshqarish uchun barcha
harakatlarni to’g‘ri bajarishi ta’riflangan. Ushbu holat tez uchrab turadigan, miyaga xos bo’lgan
oddiy jarayondir.

Yo'l gipnozi, haydovchi uzoq vaqt davomida avtomobil boshqarish natijasida, yo’ldagi
va atrofdagi voqealarni bir vaqtning o’zida taxlil qilib borsada, lekin u keyinchalik nima
gilganini eslay olmasligi mumkin [2].

Ko'rinib turibdiki, bu holatda haydovchining ongli diggati haydash bilan bog'liq
bo'lmagan begona narsalarga garatilgan, lekin shu bilan birga uning miyasi ongsiz ravishda
vaziyatga bog'lig bo'lgan katta hajmdagi ma'lumotlarni gayta ishlashga qodir. Yo'l gipnozi
avtomatizm hodisasining turlaridan biri, ya'ni sezilmasdan bajariladigan harakat deb taxmin
gilinadi [3]. Ba'zi hollarda, haydovchining trans holati shunchalik chuqur bo'lishi mumkinki, u
eshitish qobilyatini xam yo’qotib qo’yadi.

Haydovchilarda gipnoz trans g’oyasi birinchi marta 1921 yilda bildirilgan va 1929 yilda
“Ko'zlar ochiq holda uxlash” maqolasi nashr etilgan bo'lib, unda ba'zi haydovchilar ko'zlarini
yummay haydab ketayotganda uxlab golishlari mumkinligi aniglangan [4]. 1950 yilda yo’llarda
sodir bo’ladigan ko’p ayanchli yo'l-transport hodisalari haydovchida yo'l gipnozi hodisasi bilan
izohlash mumkin degan faraz uyg’ongan [5]. “Yo’l gipnoz” atamasi 1963 yilda paydo bo'lgan
(Uilyams, 1963) [6] va yo'l transport hodisasini eksperimental tadgigotlari 1980 -yillarning
boshlarida boshlangan.

Yo’l gipnozining sabablari. Yo’l gipnozi quyidagi omillar ta’sirida paydo bo'lishi
mumkin deb taxmin gilinadi:

e deraza tashqarisidagi landshaftning monotonligi (ya'ni yo’lning o’ng va chap taraflaridagi

ko’rinishlarning bir xilligi va uzoq davom etishi) [4];

e (arama-qarshi va bo’laklarni ajratuvchi og chizigning oqg zarbalari haydovchi ko'zlari

oldida miltillashi [4];

« miltillovchi yorug'lik nuri, avtomobil kapotida yoki ho'l avtomagistralda nurning aksi [7];
« dvigatelning monoton shovgini va avtomobilning tebranishi [8];
« haydovchining charchashi;
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e yolg'iz yoki uxlab yotgan yo'lovchilarning yonida avtomobil boshgarish (haydovchini
chalg'itadigan holatlar yo'q);

« haydovchining bo'shashgan holati yoki aksincha, og'ir stress, shuningdek, haydovchining
butun e'tiborini tortadigan muammolar;

o kuchli kontsentratsiyasiz haydash qobiliyati (masalan, boshga yo'llar bilan bir xil
darajada kesishmagan va svetoforlar bo'lmagan yo'llarda [9]) yoki yo'lda avtomobillar
harakati kam bo’lganda [7];

« onlayn rejimida ishlovchi radarlar;

e zamonaviy avtomobilda o’rnatilgan avtoradarlar;

« stasionar tartibda ishlaydigan avtoradarlar;

Yo'l gipnozining holati tajribali haydovchilarda, shuningdek, yo'lning tanish gismlarida
tez-tez sodir bo'ladi, deb taxmin qilinadi, chunki bu sizga avtomobilni avtomatik rejimda
boshgarishga imkon beradi.

Zamonaviy avtomobillarga o’rnatilgan avtoradarlar mamlakatimiz yo’llarida harakatda
bo’lgan paytda garama-qarshi yo’nalishda harakatlanayotgan haydovchilar tezlikni oshirgan
payti 0’z yo’liga emas qarama-qarshi yo’nalishdagi avtomobillar ichidan radar o’rnatilgan
avtoulovni gidirib harakatlanadi (1-rasm garang) [10].

1-rasm. Zamonaviy avtomobilda o’rnatilgan avtoradarlar.

Bu esa haydovchini chalg’ishi va yo’l ishtirokchilariga e’tiborni pasayishiga olib keladi.

Respublikamiz yo’llarida yo'l harakati xavfsizligini ta'minlash, yo'l-transport
hodisalarining oldini olish, aynigsa tezlikni belgilangan me yoridan oshirish ogibatida sodir
bolayotgan yo'l transport hodisalarini oldini olish magsadida zamonaviy, onlayn rejimida
ishlovchi avtomashinaga o’rnatilgan radarlar faoliyat yuritmoqda. Radar o’rnatilgan avtomobillar
haydovchilarni diggatini tortmoqda.

Eksperimental tadgigotlar davomida, yo'l gipnozining paydo bo'lishiga landshaftning
monotonligi va yo'ldagi vaziyatning monotonligi emas, balki haydovchi uchun bu holatning
bashorat gilinishi yordam berishi aniglandi. Masalan, agar haydovchi tumanda avtomobil
boshqarsa, garchi avtomobil oynasi tashqarisidagi manzara nihoyatda monoton(tuman) bo'lsada
va hech narsa haydovchining e'tiborini chalg'itmasa, shunga garamay, haydovchi yo'l gipnozini
boshdan kechirmaydi [10].

Yo'l gipnozining paydo bo'lishi bilan bog'lig xavflar. Yo'l gipnozining holati yo'l -
transport hodisalari sodir bo'lishining jiddiy xavf omilidir, deb taxmin gilinadi [11].

Gipnoz holatida bo'lgan haydovchi avtomobilni boshgarishga qodir bo'lsada, yo'lda
kutilmagan holatlarga tez va yetarli darajada javob bera olmaydi [12].

Yo'l gipnozi paytida haydovchining tez va tez yurish tendentsiyasi bo'lishi mumkin
(tezlikning psixologik inertligi) [13].
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Shuningdek, yo'l gipnozi haydovchining gattiq charchashidan dalolat beradi, deb
ishoniladi va bu holat haydash paytida uyquning birinchi bosgichi bo'lishi mumkin. Shu bilan
birga, haydovchi na charchaganini, na uxlab yotganini bilmaydi [4].

Yo'l gipnozining tashqi belgilari. Yo'l gipnozi hodisasini eksperimental tadqiq gilish
natijasida haydovchining ruhiy holatiga ega bo'lgan tashqi belgilar aniglandi [4]:

« haydovchi yo'lga diggat bilan garaydi va boshi oldinga egiladi yoki haydovchi to'satdan
boshini gimirlatib qo'yadi;

« haydovchi ko'zlarini yumadi;

 uning ko'zlari yarim yopiq yoki gisilgan;

« haydovchi haydash paytida xato giladi.

Yo'l gipnozining oldini olish usullari. Aniglanishicha, yo'l gipnozining holati ko'pincha
yuqori sifatli yo'llarda sodir bo'ladi[14], aynigsa yo'lda keskin burilishlar bo'lmasa kuzatiladi
[15]. Shu sababli, ba'zida haydovchilarning hushyorligini oshirish uchun quyidagi texnik
choralar go'llaniladi: avtomagistralda tekis asfalt go'pol shag'al bilan kesilgan bo'lib, u sezilarli
tebranish beradi va yo'lning tekis, monoton uchastkalari yo'lda kutilmagan burilishlar bilan
almashadi [16].

Yo'l gipnozining sabablaridan biri bu hissiy mahrumlik (monotonlik, gizig bo'Imagan
manzara (2-rasmga garang.) bo'lgani uchun, avtomagistral yaginida yorgin va g'ayrioddiy bezak
buyumlarini o'rnatish foydalidir [15,16,17,18].

2-rasm. Monoton (bir xil ko’rinishdagi) yo’l.

Yo'l gipnozining holati landshaftning monotonligi yoki bo'linish chizig'ining yorug'lik
akslari va oq chiziglar "miltillashi" tufayli yuzaga keladi deb taxmin gilinadi, shuning uchun
haydovchilarga vaqgti-vaqti bilan nigoh yo'nalishini o'zgartirish tavsiya etiladi (masalan, yon
oynalarga yoki asboblarga garang).

Haydovchining e'tiborini oshirish uchun yo'lovchilarga u bilan gaplashish tavsiya etiladi.
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Shuningdek, chaynash (saqgich, quritilgan mevalar, pista va boshqgalar) yo'l gipnozi
xavfini ma'lum darajada kamaytiradi, deb ishoniladi [19].

Nihoyat, haydovchining sub'ektiv charchoq hissi bo'lmasa ham, har 3 soatda monoton
harakatda to'xtashlar gilish tavsiya etiladi [20].
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SKHUII CEKIIUACUHU TAKOMUWJUJIAHITUPUIL
Borupos A. I'., Kapumos b. 0., Mamamaes M. A.

AHHOTaUMs: Makonaga OSKHUII TEXHOJNOTHSCMHM TAKOMWUIAIITHPHUIL Ba  TYMPOK
XapakaTu Hazapuil 0a€H STwiraH, Xxamia JKUII CEKIMSICHUHUHT YIuaMiIapu aHUKJIAHTaH.

AHHOTauusi: B craThe paccMOTpEHO YCOBEpIICHCTBOBAaHHE TEXHOJIOTUU BbICEBA H
IBUKEHHE MTOYBBI, TAKXKE OMpEeJeJIeHbl OCHOBHBIEC TapaMeTphl paboUYnX OPraHOB.

Annotation: The article discusses the improvement of seeding technology and soil
movement, and also defines the main parameters of the working bodies.

Tasnu cy3: TexHuka sKkuHIApH, ypyFJIApHU DKMIL, DKUII TEXHOJIOIMACH, CEesIKa
SKKHYJIApH, 3UYJIaruy, Kypakda, SKKAY YaHFUCH, DKHUII YYKYpJIUTH, FajTaK, TAaKOMWIJIAIITaH
Takprba HycXaJard SKKHY, 3UWIALMIHII KOX(PUIIMEHTH, FAITAKHU TYNPOK YIOMH OOCHUMH, DKHII
¢dhoHm.

KuarueBbie cioBa: TeXHMUYECKM KylIbTypbl, BBICEB CEMsIH, TEXHOJOTHUS BEICEBA,
COLIHUK, YIUIOTHUTENb, 3aroprady, TOJ03  COIIHMKA, TIHyOWHBI CeBa, MPHUKATKA,
YCOBCpmeHCTBOBaHHLIﬁ OITBITHBIN COIIIHHK, KOB(i)(bI/IHI/ICHT IJIOTHOCTH, JAaBJICHUC NPUKATKHU Ha
MOYBY, MMOCEBHOU (HOH.

Keywords: Technically, crops, sowing seeds, sowing technology, opener, compactor,
harrow, opener runner, sowing depth, roll-in, improved experimental opener, density coefficient,
roll-on pressure on the soil, seed background.

[TaxTa XOCUIAOPIUTUHY OUIMIIK YPYF cH(aTH Ba IKUII YCyIUra OOFIUK. DHT MakOys
SKHUII YCYJIMHY TaHJIAII YUyH KyHHIard MacajlalapHid Oa)xapuIl Tanad dTHIIaIu:

1. Meb€paaru ypyFHU 3KUILIL.

2. YpyFrHH OHMp TEKHC TaKCUMJIIA0 KOMITAIITHPHIIL.

3. ArpoTexHuK Tajgad acocuaa Kepakiiyi 4yKypJIuKKa SKHUIIL.

DKUII yCyNH ypyFIapHU MaiiioH O0Yiinal »KoMIalTHPUII TapTUOUHN OUIIUpaIn.

VYpyraap arpoTeXHUK  Tajabjapra acocaH cesyka OwiaH KaTopiad, KUpKMmanao,
TacMacCUMOH KaTopiab, ysu1ad Ba moHanabd SKUIaIu.

by ycymnapuunr Oup-Oupuman ¢apku, Xxap Oup KaTopja >KOWIAIITHPWITaH ypyFiap
OpaJINry Ba KaTOp OpPaJIMFU KEHIJIMTMHUHT Typjuda OYIUIIUIaHAUp.

Vanab, aiiHuKca, KBajapaT— ysuiad Ba IyHKTHPIA0 SKUII WIFOP YCYI XHCOOJIaHaIu.

YpyrHu noHanad skum ycynuaa Kkatopiap kenriurua 45...140 cm OYnmb, xaropmaru
ypyFnap opacu 5...20 cm Oup-Ompura tenr Oymagu. By ycyn OunaH sKWiIraH SKUH YpYFd
TexaylaJu, KyJ MexXHatu capdu kamMainuo, XOCUIOPIUK OIIaIu.

[lynra kapamaili maxTa CeAJKaCH KOHCTPYKIMICHIArd KaMYHIUKIap cababim
XYKIMKIapAa KeHT KYJUIaHWIMaIu.

Tynpokka axra ypyFMHM OKHUII Yy4yH 3aMOHABUM I1AXTa CesUIKAJIapuja Typiad XUl
TEXHOJIOTHK OIepalysulapHi OakapyBuM SKHII CEeKUUsCUAaH (oiiamaHuIaan.
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OKUII CEeKUUSICU YaHFWIM SKKWY |, 3uunarud 2, yanfu 3, 3aroprad 4 ,npukaTtka 5 Ba
rFuinpakya (6)mapaan ubopar (pacwm 1,a).
DKKHMY Xapakar JaBOMHJIA MUYOFU OwiaH TynpokHH kecuO (1-1), yHu OyiimHua Oyitnad
Oyp4ak ocTHIa TapKaTuoO cypaju.
bup maxanHu ¥y3uja MOHACHMMOH 3WWIarvd apukKda OCTHHU 3W4ial, TYHmpoK TarugaH

Kanujasp Haiyanap opKajd HAMIMKHU YypyF aTpodura TYIIaHUIIM Y4yH IIAPOUT spaTaau Ba
MIAKJIAHUIT XOCHJI OViaau.

> 777 7 41 i £ -

4 4
P
\ ):W% 3-3 K J — ’777:;;,“7, 3-3
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a) 0)
a) Maesocyo 0) maxomuniauIean
1-sxxuu; 2-3uunacuy; 3-wanau; 4-3acopmau; 1-skxuu; 2-3uunacuy; 3-uanau; 4-3aecopmau;
S-npuxamra.; 6- 2unoupaxua. S-eunoupaxua.

1-Pacm. IlaxTa ypyFuHHM 3KHII TeXHOJOTHK CXeMAaCH.

OKKnMY OYHHUTa NEepHeHANKYISp YpHAaTWIraH 4YaHFU COLIHUKHU OOTHO KETHIIMHM
yerapasnal, SKUII YyKYpJIUTMHA OUP-XWUIMTHHHM TabMHUHJIANIU.

OKKWY OpKacura ASTUraH KypakCUMOH 3aroptrad TYOPOKHH apHUK4YaHU €H TOMOHMJAH
apukua ypracura cypu6 kymamu (3-3).
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Hkkura KecwiraH KOHYCAAH TAIKWJ TONraH OKOPH acoCid  OMPUKTUPWITaH
OpUKaTKa 3W4Iardd KYMWITaH ypyF YCTHra TYHNPOK YIOMH Xxocwi Kuinaau (4-4) Ba Owup
MaxaiaHu ¥y3unpa 3uuwiaau[l].

CTX-4 typumaru  cesjkajapAa OSKKAY  OpPTUIAAH OYII dYapM TapauILIf
FUIAMpaKya  YpHATWITAHJIMTH  YpyF  OWJaH  TYNPOKHM SIKMH KOHTAKTIa OYIMIINHU
TabMUHJIATaHU YUyH YpyF yHUO uyukumunu ( 35 % ra) owmmpanu [2].

VYly TeXHONOTUSAHN KaMUMJIMKJIApH ILIyHAaH UOOpATKH, ypYF YUyH OUWJITaH apuKyara
YpyFIaH OJIIUH apuKya JCBOPUHHU IOKOPU KHUCMHJIAH TYMPOKHHM KY4yuO TYIIMIIUAAH HKHUIIT
YYKYpPJIUTHHU Y3rapu0 KeTHIIUAND.

byHnan tamkapu OViiMHYa J€BOpPHW Ba YaHFHM opaciaru Oypdax 90° 0ynmub, TYHmpOKHHU
0abp3u Koislapy HaMJIMTH OKMOaTuaa Oyrap opacura HaM TYNpOK EMUIIMO KOJIMIIN Tydaiinu,
yaHFyl OWp MyH4Ya wMacodara KyTapwiaad Ba  DKHUII YYKYpPJIWTATa CaJlOUd  TabCHP
staau|3,4,5].

Hkxurta kecuk KoHycnaH uOopatr OViraH 3uwiarud ypyF yCTUIAru TYNPOKHU Kepakiu
Japaxana 3uwiaid  onMmaiau. Fungupakua sca, umn kapaéHuga TYNPOKHH — ypyF  OwiaH
CWUDKUTHO, HaM TYNpOKAa ypyFHH ¥3u OmiaH onu0 ketuiin MyMmMKuH. HaTmkana, mainongaru
VCUMIIHKIIAp COHU KaMaiub KeTau.

Yer mamakaTiap/a uiniad YUKUITaH cesyika KOHCTPYKUHUSATIApU TaXJIWIH KYpcaTaJuKH,
macanad: «Tpy-Bu» («Hatzenbichler»), ymapHu sKuIl CexnusicH, apuK4a OYyBYM Ba apHK4a
KYMYBUH JUCKanTapAaH HOOpaAT SKaHIUTH MabIyM.

«John Deere» ¢upmacu «Tpy-Bu» ne0 HOMJIAHTaH KYMYBUM WIIYH OpraHiap
KOHCTPYKIHUSICUHU TakJIn( KUITaH.

KoHCTpyKkIMsi WKKHM TaMOHJaMa 4YapM TapAMIUIM JUCKIM JKKWYIaH wubopart 6ymmo,
un xkapaéuuga (V-CUMOH) apuKya XOCHII KUJIaJAu Ba ypYF SKHIIAIu.

a —Vkxu quckny  (pe3uHa rapaulinif) 6 — V- CHMOH KaTOK 3W4JIarud
IKKHUY
2-Pacm. KymMyBuUM HMIIYM oprasJjap.
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IOxopunaru KaMUYMJUTUKIAPHA 4eT MaMJaKaTIapHU cesuIKanapu
KOHCTPYKIUSJIAPUHU HMHOOATra oJraH XoJjjaa Oaprapad HSTHO TaKOMWIIAIITAH HITYH
opraniap OWIaH WNUIARAWTraH KyWHIard SHCH —~ TaKOMIJUIAINTAH OSKHUII TEXHOJIOTHSCUHH
TaKIu} KUAJIaMU3.

TakoMunnamran skui cekuusacu (V-CUMOH) apuKya O4YyBYM 3Uwiarud 2 ju (pacm 1,
0) YaHFUCUMOH 3KKM4Y | Ba Maxcyc CHPTIM 3aroptady 4 Ba ypyFHH HaM TYNpOK OuiiaH
KYMYBUYHM FUJIMpaKya 5 qaH uOopar.

OKKWYra «KajJAuproy» TypHAard 4YaHFU YpHATWIATaH OYianO, 4yKypyaHH IOKOpHU
JICBOPHHU 3UWIaian (2-2) , Oup MaxamHu Y3uJa SKKMYHH YyKypJiamuod KEeTWIIM  Ba
TYNPOKHU YpYFAaH OJIIUH apuKyara Tylu0 KeTHIIWHU OJIAMHU OJIaIu.

DOKKHY OpTHra YpHATWITaH FUJAMpaKda apukya €H JeBOPUHHU CypuO-00cubd Oup Heua
KarTiamra Tynpokuu suunaiiau(D-D).

yngan cyHr wMaxcyc 3aroprad apuK4aHd €H TaMOHHMJAH TYNpPOKHU yprara
CHIDKMTHO KYMaaW Ba yPYF YCTH/A FOMIIOK TYIPOK YIOMHUHH XOCHIT Kumaau(3-3).

Funnupak mapamerpiapvHu aHMKJIAII  Y4yH TYNPOKIAru KecakJapHU FUIITUPAK
rapauiig OWIaH WJIAIIMIN MIAPTHAAH aHUKIaHa I (3-pacm).

7 oz

E A

7/ F N

=@+ e

3-pacm. Fuagupak AuaMeTpuHU aHUKJIAIIL
Funnupak nuamerpu 3-pacMaaH Kylumaruda aHUKJIaHATU

AB =r[1+cos(p, +@,)]=2r coszi%j (1)

AB =ED =R[L-cos(p, + p,)] = 2R sinz(&z%] 2)

Oy epliaH KyHHIaruHU XOCHUI KUITaMH3
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R> rctgz(@] 3)

Taxpuba HaTwXKajapura Kypa OSKHUII (OHHUIArM OJHI KaTTa Kecak yiauaMu =7 CM,
—n10 _£al o
WIIKaNaHum Oypuakiapu ¢ 1 =31" Ba ¢, =58 6ynrannuruHu xucobra onrad xonga, R >7,28

cM (72,8 MM) SKaHJIUTUHU aHUKIaMU3 €ku Fusaupak auaMmerpunu D >146 MM kaOyn Kuinamus.
Jlemak, ruimupak nuamerpu 146 mm ymyamaa OVauImm Kepak.
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BASIS OF THE STRENGTH OF THE MUG SEED ON THE EARTH OF THE
WORKING BODY

Umarov Q. B., Makhmudov N.

Abstract:

Objective. Carrying out of experimental researches in the electric sorting device of mug
seeds and analysis of the obtained results.

Methods. Experimental studies on the sorting of mug seeds were carried out in four
repetitions in a laboratory version of a developed electric sorting device.

Results. In recent years, research has led to the development of an electrical device for
sorting moss seeds. The results obtained showed that as the value of the voltage applied to the
electrodes increased, the angle of separation of the seeds into fractions and the change in seed
mass were observed. For example, an average of 65 g of mass of 1000 mug seeds was observed,
ie when a voltage of 3000 V was applied to the electrodes, a mug seed of 30 mg broke at an
angle of 90°10 ° from the working surface, while a mug seed of 80 mg broke at an angle of
76°50". when a voltage of 4000 V is applied to the electrodes, the mug seeds with a mass of 40
mg are disconnected at an angle of 86 ° 58 'from the surface of the workpiece, while when a
voltage of around 5000 V is applied to the electrodes, they are disconnected at an angle of 91 °
59'. Based on the results obtained, it was found that if we assume that mug seeds with a mass of
less than 40 mg are of poor quality and unsuitable for sowing, the electrodes in the proposed
electrical device require a voltage of around 4000 V to sort the mug seeds.
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Conclusion. By increasing the value of the unevenly distributed voltage applied to the
electrodes, it is possible to change the amount of separation into seed and technical fraction and
the mass of 1000 seeds, as well as to control the technological process in the proposed electrical
device. this allows you to sort the mug seeds in the proposed device and get quality seeds.

Keywords: Electric sorting device, mug seed, electric field power, opposite signal
electrode, voltage, sorting, break angle, mass, seed fraction, technical fraction.

Introduction.

It is known that along with other agro-technical measures, the quality of seeds prepared
for sowing also plays an important role in obtaining high yields of mug seeds, which are one of
the legumes, including agricultural crops. this is because the use of high-quality, biological
properties close to each other, high germination and potential yield in the laboratory and in the
field is a guarantee of a rich harvest [1-10].

It is known from scientific sources that in order to obtain high-quality seeds with similar
biological properties, high germination and potential yield in laboratory and field conditions, it is
necessary to sort them by all important physical and mechanical properties [11]. electric field
sorting of seeds of agricultural crops fully meets this requirement. this is because the electric
field affects the seeds with the electric field force directed at them, taking into account all the
important physical and mechanical properties [12]. as a result, the seeds are sorted in the electric
field according to all the important physical and mechanical properties, i.e. mass, geometric
dimensions, dielectric constant and other similar important properties.

With this in mind, as a result of research work carried out in recent years at the research
institute of agricultural mechanization, an electric sorting device was developed for sorting mug
seeds in an unevenly distributed electric field.

Methods.

experimental studies on the sorting of mug seeds were carried out in a laboratory version
of an developed electric sorting device.

Results.

We put forward the scientific idea that it is possible to improve quality by sorting mug
seeds in an unevenly distributed electric field.

To implement this idea, a schematic diagram and a working body of an electric sorting
device for sorting mug seeds have been developed.

Figure 1 shows a diagram of the forces acting on a mug seed falling on the surface of the
working body of an electric sorting device.

According to the scheme shown in figure 1, in order for the seeds of mug crops to be cut
off the surface of the working body of the electric sorting device, n = 0, ie the following
condition must be met [2]:

fot .+ f+gcoso—f,=0, 1)
where o — the angle of rotation of the seeds on the surface of the working body, degrees.

(1) in the expression f, f,, f,, g and f,, putting their values in place of the forces and after
some modifications, electrify the seeds of mug crops
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AN ‘1")7/ ] sl 355

1 — loading bunker; 2 — supplier; 3 seeds; 4 — working body; 5— plane of division; 6 receiving
bunker; 7 - detachable brush; 8-sliding board; 8-opposite electrodes; 9 — polyethylene pipe
Figure 1. scheme of forces acting on seeds:

To find the break angles on the surface of the working body of the sorting device we
obtain the following

V72 2 e, —1
Expression « = arccoy —— — &EabAL dreyr,, | —L— U 1h)|], )
gR mg &, +2
2
-1 -1
here L=140% PN PR .
4 e,+2) 16z & +2

(2) it can be seen from the expression that if the design dimensions and mode of
operation of the electric sorting device do not change, the angles of interruption of the seed
surface from the working body are the electric field strength (e) and the value of voltage (u)
applied to the opposite electrodes and the physical and mechanical properties of the seeds («; b;
o3; |; Iy, m). therefore, by varying the values of electric field strength (e) and voltage (u), the
seeding angle of the mug crop seeds on the working body of the electric sorting device can be
widely changed, that the electric field voltage and the voltage applied to the opposite signal
electrodes serves as one of the main factors driving the technological process of seed sorting.

We will consider the technological process of sorting the seeds of mug crops in an
electric sorting device on the example of a specific seed, that is, on the example of mug seed.

It is known that in the process of sorting the seeds of mug crops in the electric sorting
device, the number of revolutions of the brush, which is separated by the working body, does not
change. accordingly, the value of the electric field strength generated by friction on the surface
of the working body does not change either. in view of the above, we substantiate the seeds of
mug crops by the angle of cut off the surface of the working body of the electric sorting device
depending on the value of the voltage applied to the electrodes with opposite signals.
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Using expression (2), we perform calculations at the following values of the parameters
to substantiate the break angles of the mug seeds on the working body of the electric sorting
device: v,=v5=0,65 m/s; g=9,81 m/s*; r=0,155 m; &=8,85-10"% e=5-10° v/m; a=6,48-10"° m;
b=4,90-10°m; $3=1,18;1=0,75; £=10; r,=3,06-10° m; u=3000; 4000 and 5000 v.

As the mass of the mug seeds changes, so do the angles at which they break off the
surface of the working body. for example, when a voltage of around 3000 v is applied to the
opposite signal electrodes, a mesh seed with a mass of 30 mg breaks at an angle of 90° 10° from
the surface of the workpiece, while a mug seed with a mass of 80 mg breaks at an angle of
76°50" (figure 2, curve 1). line).

At the same time, a change in the value of the voltage applied to the electrodes with
opposite signals causes the same mass of mug seeds to change the break angles at the surface of
the working body of the device. for example, when a voltage of about 4000 v is applied to the
electrodes with opposite signals, when the mug seeds with a mass of 40 mg are turned at an
angle of 86 ° 58 'from the surface of the workpiece (fig. 2, curve 2), it intersects at an angle of 91
° 59 '(fig. 2, curve 3). it follows that when the design dimensions and operating modes of the
electric sorting device do not change, it is possible to change the value of the voltage applied to
the electrodes with opposite signals, to change the cutting angles of mug seeds and to control the
sorting process depending on their physical and mechanical properties.

Figure 2 shows graphs of the change in the angles of interruption of the mug seeds from
the surface of the working body depending on their mass at different values of the voltage
applied to the electrodes with opposite signals.

1o
i \ 1.U=30008

105 2.U=40008
A J.U=5000B
100
g \\\ /I /: /3
Lo \ N\ /
<
8S \\‘\
80 N \‘\,___
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Figure 2. the voltage applied to the electrodes is different (u) the breaking angles (a) of the
mug seeds at a value of graphs of change depending on mass (m)

Discussions. the analysis of the results in the graph shows that if we assume that mug
seeds with a mass of less than 40 mg are of poor quality and unsuitable for sowing, the working
body of the electric sorting device to separate poor quality mug seeds from quality mug seeds is
310 mm and the number of revolutions is 40 min™. it is sufficient to apply a voltage of around
4000 v to the electrodes with opposite signals, allowing the initial mug seeds to be separated into
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seed and technical fraction at the required level. mug seeds can also be changed by changing the
diameter of the electrodes with opposite signals wrapped around the grooves and the coordinates
of the axis of the plane of division on the working surface of the electric sorting device.

Conclusion. by increasing the value of the voltage applied to the electrodes, it is possible
to control the amount of separation of mug seed into seed and technical fraction, as well as the
technological process in the proposed electrical device. this allows you to get quality seeds by
sorting mug seeds in the proposed unevenly distributed electric field.
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MOBBIIIEHUSA N3HOCOCTOMKOCTH U JIOJTOBEYHOCTH PABOUYMX
OPI'AHOB KYJIbTUBATOPOB

Tynaranosa JI. C., XKypaesa I'. 111
Abstrakt:

Henb: Pe3ynpTaThl HCCIENOBAaHUS CYIIECTBYIOLIMX TEXHOJIOIMUYECKHX IPOIIECCOB
BOCCTAQHOBJICHHsI pPAa0OYMX OpPraHoB MOYBOOOpaOAaThIBAIOIIMX MAIIMH, a TaKk ke ObUIn
OIIpe/eNICHbl MPUYMHBI HU3KOM HM3HOCOCTOMKOCTH YKA3aHHBIX METOJOB BOCCTAHOBJICHMS, HE
o0ecrieunBaroIInX yBEJIMUEHHs pecypcea.

[loBpIlIEHNME H3HOCOCTOMKOCTH PA0OYMX OpPraHOB IOYBOOOPAOATHIBAIOLIMX MAIlUH, 3TO
OJlHa U3 HamboJsee aKTyaJIbHBIX 3a/1a4, KOTOPYI0 HEOOXOIMMO PEIIUTh. DTUM ONpeieseTcs He
TOJIBKO BaXKHOCTh COKpAllleHHWs pacxoja MeTaula Ha MX MPOU3BOACTBO, HA PEMOHT
CeJIbXO3MalIMH HO ¥ TpeOOBaHMA UX IKCIUTyaTalUH.

Metoasbr:

O6ocHOBaHME U BBIOOP METOJA TOBBIIEHUS W3HOCOCTOMKOCTH, JOJrOBEYHOCTU PabdOUYMX
OpraHoB INOYBOOOPAOATHIBAIOIIMX MAIIMH C YYETOM KOHCTPYKTHBHBIX, TE€XHOJOTMYECKHX U
MaTepualloBe14eCKUX (PakTopoB. TeXHOIOrHYEeCKU MpoLecc MpeInoceBHON 00paboTKH MOYBBI
KyJIbTUBATOpOM. [T0BBICHTH H3HOCOCTOMKOCTH, POU3BOIUTEILHOCTh U CHU3UTH CE0ECTOMMOCTD
M3TOTOBJICHUS I€Tajeil MaIlIvH.

PesyabTarnl:

B xone uccnenoBaHMil BBISABICHO M aHAJIM3a W3HAIIMBAHUS pabOuMX OPraHOB KyJIbTUBATOPOB
MO>KHO CJIeJIaTh CJIEAYIOLINE BBIBObI, YTO HAUOOJIbIIEMY U3HAILIMBAHHUIO MTOABEPTatOTCS HOCOK U
JIe3BUE JIall, YTO B CBOIO OYepe/ib CKA3hIBAETCsl Ha pab0OTOCIIOCOOHOCTH KYJIbTHBATOPA.

Kuarwuesble ciioBa: M3H0C, pab0TOCTIOCOOHOCTD, YITPOUHEHHUSI, TPOYHOCTH, MTHTEHCUBHOCTb,

pecypc, BOCCTaHOBIIEHUE, METOJI BOCCTAHOBJICHMSI, PBIXJICHNUE.
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BBenenue.

AKTyaqbHOCTb. [l01Ians Mmoja MpomamHbIMU KYJIbTypaMu €XKEroJHO BO3pacTaer. ITo
3epHO, KYKypy3a, HOJCOJIHEYHHK, COs, caxapHas cBeksa. PacTyT miomiaau moja OBOIIHBIMU U
0axueBBIMU KYyJbTypaMH: TOMAT, Tepell, OakyiakaHbl, orypel, apOy3, nbiHsA, kabadok. Jlambr
KyJIbTHUBaTOpa OTOpPAChIBAIOT TMOYBY, OOpa3yloT OOpO3AKH, CO3AAI0T HE BBHIPOBHEHHYIO
MOBEPXHOCTh C TOBBIIIEHHOW TI'peOHUCTOCTHIO, BBIHOCUTCS BIIa)KHAs II0YBA Ha JIHEBHYIO
MOBEPXHOCTh. DTO CAEPKUBAET POCT CKOPOCTH pabouero ABMKEHHs, PEKOMEH/I0BaHa He Ooiee
10...12 km/u.

OCHOBHBIM pPabOYMM OpPraHOM KYJIbTHBATOPOB JUIS IOYBHI SIBISIETCS CTpesbyaras Jjara,
KOTOpasi TpeaHa3HaueHHe JJsi OOphOBI C COPHOM PACTUTENHHOCTHIO W PHIXJICHHE TOYBHI.
KyneTuBaTOpHBIE Jambl TEPSIOT CBOIO PabOTOCTIOCOOHOCTh, KaK MPABMIIO, M3-3a JIMHEHHOTO
W3HOCA HOCOBOM YaCTH, JIC3BHS, CHIDKEHHSI ITMPUHBI 3aXBAaTa.

[Tpu 5TOM MHTEHCUBHOCTb W3HAIIMBAHUS HOCOBOM YacTH B 3—4 pa3a MpeBbIIaeT HHTEHCUBHOCTD
W3HAIIMBaHUS JIE3BUHHOW YaCTH KPBLIHEB BCIICICTBUE MMOBBIIIICHHOTO JABJICHHUS Ha HOCOK.

B cBs3u ¢ atum 10 80-90 % cromMocTH peMoHTa NMOYBOOOpaOaTHIBAIOMIMX OPYAUN H, B
YaCTHOCTH, KYJIBTHBATOPOB COCTABIISIOT pacxoibl Ha 3amacHble 4acTu. CHUBHUTH 3TH 3aTPAThI
BO3MOYKHO TIOBBIIIEHUEM UX JIOJITOBEYHOCTH.

O0beKT HccIe0BaHMs 3TO paboune OpraHbl MOYBOOOPAOATHIBAIOIIUX MAIITHH.

IIpeamer mcciaeaoBaHUsi — 3aKOHOMEPHOCTH B3aUMOJCHCTBHS pabOYMX OPraHoOB
KYJIbTUBATOpPA C TIOYBOM.

Lenb nanHoi padoTsI:

1. OGocHOBaHWE W BBIOOP METOJIa TOBBIIMIEHUS H3HOCOCTOMKOCTH, OJITOBEYHOCTH pPabodmMx
OpPraHoB MOYBOOOpaOATHIBAIONINX MAIIMH C yYETOM KOHCTPYKTHUBHBIX, TEXHOJOTHUECKUX U
MaTepHuanoBeIYecKuX (paKTopos;

2. TexXHOJOTHYECKHI1 MPOIECC MPEANOCEBHON 00pa0OTKH OYBHI KYJIbTHBATOPOM;

3. [oBBICUTH U3HOCOCTOMKOCTD, TPOU3BOUTEILHOCTh U CHU3UTh CE0ECTOMMOCTD U3TOTOBICHUS
JeTajae MallvH.

Heo0xoauMo BBITOTHUTH CIEAYIONIUE 3aJa4l YTOOBI JOCTUYb JIO TOCTABICHHOM 1IETH:

1. IlpoBectn aHanmM3 YCIOBUH pabOTHI, OIECHUTH SKCILTyaTAIIMOHHYIO CTOMKOCTH pabOvmMx
OpPraHoB MOYBOOOPAOATHIBAIOIINX MAIIHH.

2. TlpoBecTn OIIEHKY HW3HOCOCTOMKOCTH YKa3aHHBIX paOOYMX OPTraHOB IPH PA3IUIHBIX
crioco0ax UX BOCCTAHOBJICHUSI.

3. OOocHoBaHHE TMapaMeTpoB pabodero opraHa, OOECIEUMBAIOIIETO PECYpPCOCOEpeKeHUE,
MOBBIILICHUE TMPOU3BOAMTEIBHOCTH M KAaYECTBEHHBIX IOKa3zaTeseld MpeArnoceBHONH 00paboTKu
MTOYBBI.

Paznuunble BUbl pabouuX OpraHoB MOYBOOOpaOATHIBAIOLINX MAIIMH paboTalOT B Hanbosee
TSDKEIIBIX yCJIOBHUSX, TOCKOJBKY HMEIOT Pa3HOOOpa3HbIe YCIOBUS JKCIUTyartanuu. Paborta B
YCIOBUSAX JKECTKOro aOpa3MBHOIO W3HAIIMBAHUS M SBISETCS BAXKHOH OCOOEHHOCTBIO HX
AKCILTYaTaIlH, COOTBETCTBEHHO, CYIIECTBEHHAs 3HAYMMOCTH (pakTopa M3HOCA, BBHI3BIBAIOIIETO
MIOCTEIICHHOE M3MEHEHHUE pa3MepoB U (OopMbl pabOUMX OPraHOB U B KOHEUHOM HUTOTE MOJIHYIO
MOTEPIO UX PabOTOCIIOCOOHOCTH.

CrpenbuaThle Jambl KyJIbTHBAaTOPOB OKCIUTYaTHPYIOTCS Ha TriayouHax 6...15 cMm u
«KaMpU3HbBD) C TOYKU 3PEHUS CXO0/1a C JIE3BUSI COPHSAKOB B IIPOLIECCE OOPaOOTKH MOYBHI.

Jlns HOCKa Jlambl XapakTepHa HauOoJibllas MHTEHCUBHOCTh W3HammBaHus. [lo mepe
yAaJeHusi OT HEero HHTEHCUBHOCTh W3HAIIMBAHUS pEeXYIIed KpPOMKH cHuxkaercs. llpu
JOCTIDKEHUH JIMHEHHOro M3HOca HOcka J0 30 MM HPOHMCXOAMT HM3HOC CTOMKH M KpPENEeKHBIX
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OOJITOB, UTO BBHI3BIBACT MOBBIIICHHE TATOBOTO COMPOTUBJICHHS U HEPAaBHOMEPHOCTH XOJa IO
rryouHe o0paboTKH.

Puc. 1. H3menenue npogpunsa npu u3HawiueaHuu: a — jiemexa niyza;
0 — nanvl Kynismueamopa

Puc. 2. Cxema 60occmano81ieHuUss CHpenbuamo 1anvl KyJibmueamopa

I'maBHBIE aKTOPBI BIUSIONUX HA U3HOC:

— TPaHYJIOMETPHUECKUI COCTAB MOYBBI, ONIPEIEISIONINI e¢ a0pa3uBHYIO arpeCCUBHOCTD;
—IUTOTHOCTh  MOYBBI, OMNPEACISIONIYI0 JaBJICHHEC Ha JIE3BHEC IIOYBCHHOH MacChl W
WHTEHCUBHOCTh M3HOCA PEXKYILEH YacTH JIC3BHS,

— (pu3MKO-MexaHMYECKHE CBOMCTBA MaTepHralia JACTalu.

Ilpy BOCCTaHOBJIIGHWM YyKa3aHHBIX JEeTalieil HEOOXOMUMO TIOBBIIICHUS TBEPIOCTH U
W3HOCOCTOMKOCTH HMX HOCKA W JIE3BHSI, YTO IIO3BOJIUT IOBBICHTH JOJITOBEYHOCTH PabOdmx
OpPraHOB TMOYBOOOPaOATHIBAIOIINX CEIbCKOXO3SHUCTBEHHBIX MAIIHMH. YTPOUYHSIONUE METOJbI
pabovnx OpraHOB CEIBCKOXO03IHUCTBEHHBIX MAITUH MOXHO Pa3e/IUTh Ha:

— TepMHuecKast 00paboTKa;

—TPUMEHEHUE PA3JIMYHBIX BUAOB OWMETAUTMYCCKUX COCAMHCHHU (TIJIAaKUPOBaHUE,
JBYXCJIOWHBIE CTAJIU U JIP.);

— HaIbUICHUE U3HOCOCTOMKUMHU TOKPBITHSIMU;

— HaIlJIaBKa TBEPJIBIMH CIIJIaBAMU;

—BHUOpAIMOHHOE YIIPOYHECHHE JIC3BUN PEKYIIUX dJIEMEHTOB Pab0YHX OPTaHOB.
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Taoauna 1
JAuHaMuKa U3HoCAa Jie3BHil 1 HOCKOB CTPeJIbYaThIX Jall.

CpenHss BelnuuMHA U3HOCA,
Hapab6otka MM

KYJIbTUBATOpPA, Ir'a

BapuanTt nanst

JIC3BHA J1allbl HOCKa JIaIIbI

HoBrle nans! u3 cramu 651 400 6,964 21,968
Hosrie JIaTTbl 3 cTann 65T,

MOJABEPTHYTHIC BUOPAIIMOHHOMY 406 4,423 15,512
YIPOYHEHUIO

BoccraHoBieHHBIC MIpUBapUBaHUEM

VIJIOBBIX IJIACTUH W3  cTamum 45 ¢ 409 3,952 13,884
IIOCJIEIYIOLIEN HAIUIaBKOW COPMANTOM

BoccranoBneHHbIE MpUBapUBaHUEM

YTIOBBIX IUIACTMH U3 CTai 45 ¢ 402 2.963 9,093
HAIUTaBKOM COpPMalTOM U BUOPALIMOHHBIM

YIPOYHECHUEM

Tepmuueckass 00pabOTKa XOTS M CIIOCOOCTBYET MOBBIIIEHUIO MPOYHOCTH JeTalieil, HO UX
M3HOCOCTOMKOCTh TOBBILIAETCS HEJOCTAaTOYHO. YKa3aHHbIEe METOJbl HE 00ecleYrBaroT
Hajuiexkamyto rnyouny ynpoudenus (0,4...1,2 MM) U HUMEIOT JOBOJIBHO HHU3KYIO
M3HOCOCTOMKOCTH (CyMMapHbIi U3HOC cocTaBiseT 4,16...11,40 mm).

TexHONOTHMYECKHE TPOLECCHl HAa OCHOBE BHUOPAIMOHHBIX KOJIEOAaHWH XapaKTepHU3YIOTCS
HaHeCeHWeM Ha o0pabaTblBaéMyl0 IOBEPXHOCTh OOJBIIOTO KOJIMYECTBA MHUKPOYIApOB
00pabaThIBAlOIIEr0 HMHCTPYMEHTa, YTO OOECIEeYMBACT YIPOUEHHE MaTepuaga JeTaln |
CIOCOOCTBYET IOBBIIIEHUIO YCTAJIOCTHOM MNPOYHOCTM U  H3HOCOCTOMKOCTH. Cxema
BOCCTAHOBJICHHS CTPENILYATHIX JIall KYJIbTUBATOPOB, IUTY)KHBIX JIEMEXOB COCTOUT U3 CIEAYIOMINX
TEXHOJIOTHYECKUX OIepaluil: O4YMCTKAa MOBEpXHOCTEH; nedekalms U COPTHPOBKA; OOpe3ka
M3HOIICHHON YacTH; MpUBapKa YTIOBBIX IUIACTHH (IJIs JIall KyJbTHBATOPOB) M MPHUBApKa IIUH U
UX MpoBapKa MO JUIMHE (U1 IUTY>KHBIX JIEMEXOB); MPOTOYKA KAHABKM; HAIUIaBKa COPMAWTOM;
3aTOYKa peXyIleHd KPOMKH; BHOpAallMOHHOE YIPOYHEHHWE M KOHTPOJbh KadecTBa. (Cxema
BOCCTAQHOBJICHHMs CTpENIbYaTOM Jlambl KyJIbTUBaTOpa IOKa3aHa Ha puc. 2.  JluHamuka
W3HAIIMBAaHUS YKa3aHHBIX pabO4YMX OPraHOB BOCCTAHOBIICHHBIX Pa3IMYHBIMH METOJaMH
npusezieHa B Ta0. 1 u 2. CKOpocTh M3HAIIMBAHUS JIE3BUS Jall IEPBOTO U YETBEPTOTO BAPUAHTOB
nocsie Hapabotku 400 ra cocraBmia coorserctBeHHo 0,0174 mm/ra u 0,0074 Mmm/ra, a CKOPOCTh
m3HammuBanusg Hocka — 0,0549 mm/ra u 0,0227 mM/Ta.

Tabauuna 2
Pe3yabTaThl IKCILIyaTAMOHHBIX UCTIBITAHUN JIEMEX0B
Hapa6otka Cpenssisi BEJIMYHMHA
IIMPUHBI | HOCKA
Hogsie nemexu u3 cranu 650 320 9,80 43,16
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HoBrie nemexum w3 craamu 651, IIOABEpPrHyTHIC
ABCPTHYT 324 8,84 | 39,04
BUOPAITMOHHOMY YIIPOYHECHHIO
BoccraHoBieHHbIle TpUBapUBaHUEM IIWH U3 cTtaiu 45 ¢
§ pHBap N 330 868 | 36,84
MOCJIeYIOLIEN HAaIUIaBKOW COpMaTOM
BoccTanoBieHHble MpUBapuUBaHUEM IIUH U3 cTaidd 45 ¢
3 > 1PABap 326 800 | 32,56
HaIJIAaBKOW COPMANWTOM M BUOPAIIMOHHBIM YIIPOYHCHHEM

Haubonbiee ko1u4ecTBo cejibX03TeXHUKHU(10 80%) BHIXOAMT U3 CTPOS O MPUYKNHE
a0pa3MBHOTO ¥ KOPPO3UHHO-MEXaHWUYECKOro w3Hoca. [lo mpuYMHE YCTaJIOCTHOTO
paspyuenus - 20-30% neraneii .

Koppo3us koropas sBisieTcss HeJOMyCTUMBIM BUAOM MTOBEPXHOCTHOTO Pa3pyIICHUS JIeTaleH
CEJIbCKOXO035MCTBEHHON TEXHUKH, HAOIIOMACTCSl B MECTaX B3aMMOJICHCTBUS MaTepuaia Jeraiei
CO CPENoH .

CxBaTpIBaHME SIBIISIETCS, OAHMM W3 HamOoJee OMacHBIX U Pa3pYIIUTENbHBIX BUIOB
W3HAITUBAHUS JIETANICH KOTOPOE MPUBOINT K UX KaTACTPOPUIESCKOMY pa3pyIICHHIO.

Ha uHTeHCHBHOCTH M3HAIIMBAaHUS 3HAYUTENIBHOE BIMSHUE OKa3bIBaeT TBEPAOCTh abpa3uBa,
pasmep u popma abpaszuBHbIX dacTull. OOIas MOTepsi MaTepuana MpU M3HAIIMBAHUU JETaJICH
pacnpenensierca TakuM 00pa3oM: Ha MOpajbHBINA U3HOC puxoAuTcs 15%, Ha TOTOMKH

— 15%, npyrue 70% npuxoaatcst Ha MOBPEXKACHUE TOBEPXHOCTH, ¢ Kakux 55%

— u3Hoc, 15%

— KOpPpO3HH.

B o0mem u3HOCE MOXHO BBIIETUTH 25% anre3moHHOro u3HOoca, 8% IOBEPXHOCTHOM
ycranocTtd, 2% KOpPpO3UHHOTO M3HOCa M, HakoHel, 20% mpuxoautcs Ha aOpa3wBHBIA W3HOC,
XOTSl CYIIECTBYET MBICIb, YTO C aOpa3WBHBIM HM3HOCOM MOXET ObITh cBsizaHO ~ 50% Bcex
npobneM, CBs3aHHBIX ¢ u3HOcoM. Ha pwmec. 3., 3.1. mpuBenmeHsl pe3ynbTaThl aHAIN3a
CTAaTHUCTUYECKUX JAaHHBIX HM3HOCOCTOMKOCTH M JIOJITOBEYHOCTH JeTalei U pabodynx OpraHOB
KOMOAIHOB.

Ha puc.3. Cxemamuuno uzoopaxcena nana Kyavmueamopa. J/lana Kkynemusamopa umeem
cneodyoujue KOHCMPYKMUGHbBLE I/1IEMEHMbL:

1 - TeUIbHAS cTOPOHA paboyell MOBEPXHOCTH;

2 - 00acTh Ie3BUS;

3 - 30HA MOBBILICHHON TBEPIOCTH JIE3BUSI C THIJIbHOW YaCTH;
4 - 065acTh TBEPJOCTH MPHU 3aBOJICKOM HCTIOTHEHUHU.
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M

Puc. 3.1. Ilpumep napywienusn ceomempuu padouux op2anos

B npouecce n3HammBanusg paboyux OpraHoB pexylue KpoOMKH 3aTymsitorca. Ha kpomke
7e3BUil U HOCKa oOpa3yercsi oOpaTHas ¢acka, KOTOpasi OTPULATEIbHO BIUSIET Ha YCTOHUUBOCTh
X0/1a paboYuX OpPraHoB 1o rIyOuHe, u3MeHsercst popma Hocka (PUCYHOK 4)

a) a TaKke popMa M NIMPHUHA JIE3BHS JIallbl (PUCYHOK 4)

0)3aTynuBIIMECS JIallbl YBEJIUYMBAIOT TSATOBOE CONPOTHUBIEHUE U IO3TOMY CHHXKAIOT
MIPOU3BOIUTENILHOCTD, IIPU ATOM PacXo/1 TOIUIMBA Bo3pacTtaeT Ha 15-20 %.

[ToBbIIIEHHE W3HOCOCTOMKOCTH PabOYMX OpPraHOB CEIBCKOXO3SWCTBEHHBIX MAIllUH
OTEYECTBEHHOT'O TPOU3BOJCTBA, SBISAECTCS AaKTyaJIbHOW MpPOOIEMON s MPOU3BOAMTENCH U
noTpedurenei, T.K. pecypc paboTbl MHOTHX 3JIEMEHTOB CEJIbCKOXO3SMCTBEHHON TEXHUKH HUXKE
UMIIOPTHBIX aHaJIOroB B 1,5-2 pasa.

6)
Puc. 4 — H3noc cmpenvuamoii 1anst :
a) — usmeHeHnue opmul HocKananwsl, 6) — uU3MeHeHue PoOPMbl U WIUPUHDL 1€36Us J1ANb

B Hacrosiiiee Bpems i1 U3roTOBJIEHUS pab0YNX OpraHOB YacTO NPUMEHSIOT YIIEPOAUCTYIO
cTasib Mapku 65 I', ¢ mocneayomum ynpouHeHHEM, COCTOSBIIIUM B TEPMOOOPaOOTKE.

Takast TeXHOIOTUs IPUAAET ACTAISAM YAapHYIO BA3KOCTh U TBepaocTh 45...50 HRC.

Jlis TOBBIIIEHHUST JOJNTOBEYHOCTH pabOYMX OpraHoB IMOYBOOOpAOATHIBAIOIIUX MAIIUH
IIPUMEHSIETCS MHAYKLIMOHHAs HAIJIaBKa, IUIa3MEHHOE HalbUICHHWE, Ta30IllaMEHHAas HaIUIaBKa,
IJJAKUPOBAHUE U JP.

B pesynprare Takux ornepanuii MOBBIMIAETCS M3HOCOCTOMKOCThH JIE€TAJEH, MOJBEPKEHHBIX
abpa3suBHOMY U3HOCY.
3ak/io4yeHue.

B xone uccnenoBaHuil BBISABICHO M aHajIM3a M3HAIIMBAaHUS PabOYMX OPraHOB KYJIbTHBATOPOB
MO>KHO CJIeJIaTh CJIEAYIOLINE BBIBObI, YTO HAaUOOJIbIIEMY U3HAIIMBAHUIO TTOABEPTalOTCS HOCOK U
JIe3BUE JIall, YTO B CBOIO OYepe/ib CKA3hIBAETCS HA pabOTOCIIOCOOHOCTH KYJIbTHBATOPA.

JlanHble, MOMy4yeHHBbIE B pPE3yjbTaTe HCCIEAOBAHMUMN, IMO3BOJIAIOT HCIOJIB30BaTh UX IMpU
pa3paboTKe  TEXHOJOIMYECKHMX  IpPOLIECCOB  BOCCTAHOBICHMSA W JpYTUX  jerajei
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noyBooOpabarteiBaronMx MammH. HauOosblnee pacnpocTpaHeHHe MOJYYHIN TEXHOJIOTHYECKHUE
METO/bl YBEJIMYEHUsI pecypca pabodyuxX OpraHOB MallMH, HAIIPaBICHHbIE HAa YIPOYHEHHUE HUX
MOBEpXHOCTEH 0€3 N3MEHEHHsI KOHCTPYKLIUH.
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SCIENTIFIC RESEARCH ON THE EQUIPMENT PARAMETERS

Murodov R. Kh., Imomnazarov S.Q., Abduxoligov A.X.

Abstract. The article is solve problem of scientific research on the equipment
parameters. In the article, it was found that the geometrical shape of the smaller dimples of
theoyoy seed, which is sown on theoyoy seed, corresponds to the angular surface, because such a
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sucking body uses less energy, decomposes the soil and moves it to the side to open the waist as
much as necessarytiradi

Key words: Equipment, geometric shape, lattice column, transduce, agriculturally-used.

The main criterion for selecting and substantiating the optimal values of cereals is to
minimize the amount of energy consumed for the wheat seeds without the formation of soil
alignment (the depth of open pit should not exceed the depth of burial shed).

In the theoretical investigations, it was learned that the soil was deformed by a percussion
and that the spikes of the spider were raised along the working surface and moved along the arc
of the arc. Analytical dependencies were obtained to determine the geometric shape, piercing
angle, access point of the soil, and the length of the millwork[1].

Geometric shape of the workpiece surface of the beam. At present, the agriculturally-used
agricultures are equipped with workgroups, whose crops are mainly flat and have the same nega-
pile shape (Figure 2).

Propagation of the sledge squirrel is relatively shallow in depth and in a softened soil
environment. Nevertheless, the beam should have the geometric shape of the work surface and
the surface of the bearing part of the soil to be properly selected.

a-flat surface; b-corner surface.
Picture 2. Geometric shapes of the workpiece surface of the beam

Studies have shown that the geometric shapes of the workpiece surface are va ried
according to the above data, their resistance to pulling and the size of the opening for the seeds
are different.

In the study, it was found that the geometrical shape of the workpiece of the smaller
dimples of the wheat seed, which was sown in the wheat seed, was suitable for the corner
surface, because such an absorbent body would use less energy, break down the soil and move it
to the side to open the waist at the required level[4].

Determination of the sharpening angle of the lattice column. Before determining this
parameter, let's consider the connection between the pillar and the earth. When the soil is
interacted with the teeth, the sharp part is subjected to soil by the normal force N and the friction
force F on the working surface (Figure 3a shows one of the angle of forces on the force).

The friction force F is
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F = Ntg ¢,
Where ¢— is friction angle.

We divide the normal force N into the T forces that move along the R direction in the
direction of the direction R and the direction of the counter column[5].

The value of the R and T forces is as follows
R =N /siny, T=N - ctgy 1)
where g is the arc of angular column.

As it is known, the condition of the earth not to adhere to the edge of the ground or the
angle of sharpness in front of the grid column is [2]

T>F @)
The above values of T and F are given in (2)
N - stgy>Ntg ¢ (3)
or
g<90- ¢ (4)
) The earth's particles move at the velocity R along the R and F equilibrium forces (Fig.

These forces are based on the direction of the route

siny
Vo=V oso ®)
P

where the velocity of the V-aggregate, [3,7]

|6
Picture 3. Determine the angle of sharpness of the lattice pole
schematic diagram.
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The transducer speed transducer VK is the same.

V. =V ﬂcos(yﬂo) (6)
Cosp

The transverse velocity of the soil determines that the Vk does not accumulate or cling to
the sides of the sharp angle. It is important to determine the value of the angle of incidence of
this event. For this purpose, the velocity V has two different values, ie, 2m/sand 25 m /s,
several values of the friction coefficient, ie, for ph = 200,250,300,350,400,450,500 (6)
graphically..

As can be seen, the angle of friction depends on the angle of rotation of the velocity VK,
which has a bubble-like appearance at all the values of the ph, ie the velocity increases first and
the maximum value of g is reached with the maximum value decreasing in the following values.
The maximum value of the velocity Vk at the angle of gravity is reduced to the direction of the
angle with the fr coefficient increase by ph[6].

Here are some conclusions.

1. The change of angular velocity VK to corner g is carried out according to bubble

parabola.
2. As the angle of density increases with ph, the value of Vk decreases with all the values of the
corner of the angle, while preserving the law of change;
3. The angle of friction at each value of the ph, you can select the effective angle g of the
velocity v, depending on the maximum velocity Vk;
4. The value of the gained value does not occur in front of the pillar of the grass and the
formation of soil and the adhesion of the soil to the column. So, the opposite is less likely;
5. It was determined that y = 270-330 (at all values) at speed 2 m /s and y = 270-350 at 2.5m /
S.

We analyze the amount of g corresponding to the maximum value of the velocity Vk. To

do this, we get the first part of the angle (6) in the corner of the angle so that the result is zero

ZVK = Vcosg[cosy -cos(y + @)-siny -sin(y + ¢)]=0
4

T
from cos (2y +¢) =0 or Y= 1 (7)

(7) If the value of the coefficient of the coefficient of expression is clear, then the exact
values of g are found. If ¢ = 250, =330 (2 y = 660); If ¢ =350, then y =270 (2 y = 540). Thus,
the sharpening angle of the grid column must be 270-330 (540-660).

We calculate the sharpening angle of the echo column in the following calculations as y =
300.

As a result, theoretical studies have revealed that the wetting of the wound to the open
area is about 54 to 66 degrees.

It was found that the ground parts were not in the form of soil alignment before the grid
column and the soil was not clutched to the column and the sharpness point of the grid column
was about 270-350 for low energy consumption.
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MOISTURE AND HARDNESS OF THE SOYBEAN STEM
Tukhtabayev M. A., Pardaev O. R.

Objective: In studying the technological process of separation of soybean seeds from pods
and stems, it is important to know the moisture and hardness of pods and stems. Therefore,
determine the moisture content and hardness of shade pods and stems.

Methods: In experiments, the moisture content of soybean stem with a length of 800-1100
mm was measured on an EV-2K electronic humidity meter every 100 mm interval. The
dampness of the shade was carried out using an EV-2K power meter that measures humidity.
Before changing the scales, their display is checked. The sharpened part of the needle in the
direction of the stem fibers is completely immersed in it. To make the result more accurate, the
measurement is repeated several times and averaged. In the experiments, 10 stems were taken
from the beginning, middle and end of the field, and the height of the stems was 80-120 cm. The
moisture content of each 100 mm piece was determined from the root collar to the tip of soybean
stems.

Results. The results is shown that the density of legume soybean stems averaged 85.6
kg/m® when maximum value was 92.3 kg/m® and the minimum value was 81.5 kg/m?®.

Conclusion. The result of determining the density of legume soybean stems can be used to
theoretically substantiate the performance of the device and to establish other laws of the
technological process. Based on the physical and mechanical properties of leguminous stems,
their transmission is provided by a continuous descent from the sloping part of the tray to the
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vertical part, when the angle of inclination of its sloping part relative to the horizontal plane is
greater than 33-35°.

Key words: soybean, density, legume, density, soybean stem

It is known that when the leguminous stems are delivered from the transmission rod of the
device into the hollow cylinder, they are affected by the rotating threshers, which are fastened to
the shaft in the form of a screw. As a result of the impact of the beetles on the pods and stems,
the soybeans and stems are deformed, and under the force of the impact, the pods and stems are
crushed and the seeds are separated. In studying the technological process of separation of
soybean seeds from pods and stems, it is important to know the moisture and hardness of pods
and stems [1-7]. This is because knowing the moisture and humidity when the soybeans hit the
pods and stems, correctly assessing the technological process and creating the basis for complete
separation of soybean seeds from the pods without damaging them.

In the experiments, the moisture content of the shadow stem with a length of 800—-1100
mm was measured on an EV-2K electronic humidity meter every 100 mm interval (Fig. 1). The
moisture content of the soybean stalk decreases from the throat upwards.

To substantiate the parameters and operating modes of the device that separates the seed
shade from the pods, it is necessary to study the physical and mechanical properties of the
soybean stems, pods and seeds. Because these indicators are factors that directly affect the
quality of work of the technological process of separation of seed soybeans from pods [8-14].

As these results are not sufficient for research on the parameters and modes of operation of
the device for the separation of seed soybeans from legumes, one of the main tasks was to study
the above-mentioned properties of soybeans grown in Uzbekistan [15-20].

1 — humidity display scale; 2 — three-needle triple; 3— arrow key adjustment button; 4—voltage
adjustment button; 5- plug connected to an electrical outlet
Figure 1. EV-2K electronic humidity meter

How to use the power tool EV-2K, which measures humidity. Before changing the scales,
their display is checked. Using the manual change, an arrow is set to the “NSH” symbol. The
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button must be pressed when setting the arrow to the "NSH" symbol. The sharpened part of the
needle in the direction of the stem fibers is completely immersed in it. To make the result more
accurate, the measurement is repeated several times and calculated the average amount.

The experiments were conducted in the laboratory of the Department of General
Engineering of Jizzakh Polytechnic Institute (JIZPI). At the end of October 2020-2021, 10
soybean stems of Oyjamol sort with a height of 80-120 cm were brought from the beginning,
middle and end of the field. The moisture content of each 100 mm piece was determined from
the root collar to the tip of the shade stems.

The moisture content of the shade stem was determined at a distance of every 10 cm in
height and their average values were calculated and recorded in tabular form (Table 1).

Table 1
Moisture of cuttings of cotton stems every 10 cm in height

In the section of cuttings by height, cm
0 10 20 30 40 50 60 70 80 90
Humidity, % | 27,4 | 26,2 | 25,7 | 22,3 | 19,2 | 169 | 11,7 | 69 | 23 | 0,0

Indicator

Based on the values given in Table 1, a graph of the change in the average humidity of the
cuttings on the height of the moisture content of the shade stem was constructed (Fig. 2).

As can be seen from Figure 2, the moisture content of the shade stem decreases as its
height increases. When the height reaches 90 cm, its humidity drops to zero percent. A similar
situation was observed at the last 10 cm distance when the height of the shadow stems in the
experiment was greater than 90 cm. Graphic analysis shows that the moisture content of the
shadow stem is related to its height by the law of the convex parabola.

0 10 20 30 0 £0 &0 70 ?Dh‘ >"\)0
Figure 2. Graph of change in average humidity of shade stalk cuttings by height
In our research, we have to clarify the concept of the shadow stem. The stem of the

shadow, i.e. without the side branches, is actually understood to be the upper part of the root
collar. However, the distance from the root collar to the top is 4-6 cm in the soil. In our study, we
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assumed a stem, starting at a point 3 cm above the root collar. This is because the gear roller is

planning to conduct research, assuming a tooth height of 3-5 cm.
Based on Figure 3, the stiffness of the shadow stem along the cuts was determined.

1-electron scales; 2- device for measuring hardness in cutting; 3-wheel reducer; 4-manual
rotation handle; 5-data transmission device; 6-data receiving equipment (computer)
Figure 3. A device that measures the force expended when cutting shadow stems

The strength of the shadow stem decreases as its diameter rises above the neck. Because
the longitudinal fibers in the throat are relatively thick and pliable, a decrease in these values was
observed at the tip of the stem. The change in stem strength was detected when the blade
thickness was 2.5 mm and the blade was sharpened and the moisture content of the shadow stem
was 14% by binding to the diameter in the force determination tool used to cut the shadow stems

in Figure 4, the results are shown graphically in Figure 4.

120
R.H /
100 /
20 /.r
60 /
40 -~
—
20 : H z

s

0, nw
Figure 4. The change in stiffness of the shadow stem depending on the diameter (D)

From the graphical analysis in Figure 4, it can be seen that as the diameter of the shadow
stem increases, its shear resistance increases. The stiffness of the shadow stem shows that it

depends on the diameter in the form of a sunken parabola.
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As the specific resistance of the soil is determined, it is possible to determine this indicator
of shade stem as well as thick stem plants. To do this, it is necessary to determine the amount of
force R used to cut the shadow stem. This power is determined using the equipment shown in
Figure 3 above.

The relationship between the shear diameter, specific resistance and power dissipated of
the shadow stem can be expressed as follows

P =kS =kzR®
where k — specific shear resistance of the shade stem, N/m?;

R — radius of the cut cross-sectional surface of the shadow stem, m.

Analysis of this expression and the results obtained from experimental studies show that
the relative resistance of the shadow stem to shear depends on the sharpening angle of the blade
and the thickness of the blade, and the relationship between them (Fig. 5).

S =2arctg (ij (2)
2r

where ¢ — thickness of the blade, m;
S —sharpening angle of the knife blade, degrees.

5

S

Figure 5. Scheme for expressing the relative resistance of the shadow stem to shear

In addition to the above, the relative shear resistance of a shade stalk depends on its
physical and mechanical properties, including moisture and height, and how far it is cut.

To theoretically substantiate the width of the transmission line and the performance of the
device, it is necessary to know the density of the legume shade stems. Based on this, experiments
were conducted to study the density of soybean stems of Oyjamol sort.

The density of legume shade stems was determined using the following formula.

Pe=\ (3)

where m, - the mass of leguminous stems, kg;
W - volume of leguminous stems, m3.
Table 2 shows the results of determining the density of legume soybean stems.

Table 2
The result of determining the density of legume shade stems
. Density, kg/m’
Ne Indicator Name
pmin pmax pavr
1 Legume soybean stems 81,5 92,3 85,6
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The results shown in the table show that the density of legume soybean stems averaged
85.6 kg/m® when the maximum value was 92.3 kg/m® and the minimum value was 81.5 kg/m?®.

The result of determining the density of legume shade stems can be used to theoretically
substantiate the performance of the device and to establish other laws of the technological
process. Based on the physical and mechanical properties of leguminous stems, their
transmission is provided by a continuous descent from the sloping part of the tray to the vertical
part, when the angle of inclination of its sloping part relative to the horizontal plane is greater
than 33-35 °. In order to expel the soybean seeds separated from the pods, based on their
physical and mechanical properties, a porous cylinder mounted on the bottom of the porous
cylinder is obtained when the diameter of the eyes is greater than 9.8 mm.
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YO’L-TRANSPORT EKSPERTIZASINI O’'TKAZISHDA TRANSPORT VOSITALARI
TEZLIGINI BAHOLASH

Axbarov I.G., Kupaysinov D. X., Habibullayev D.H.

Annotatasiya: Transport vositasini mustaqil ravishda texnik ekspertizadan o'tkazishning
nazariy printsiplari va uslubiy asoslari shuni ko'rsatdiki, mustaqil texnik ekspertiza sug'urta
hodisasi holatlarini aniglashtirish, transport vositasiga etkazilgan zararni aniglash va ularning
sabablari, texnologiyasi, uni ta'mirlash usullari va narxini aniqlashda samarali hisoblanadi. Yo’l-
transport ekspertizasini o’tkazishda transport vositalari tezligini baholash bo’yicha quyida
batafsil ma’lumot keltirilgan.

AHHOTaIll/ISl: TeopeTquCKHe OCHOBBI H METOJOJIOTHYECKHE OCHOBBI HE3aBHCHUMOI'O
TCXHUYCCKOTO OCMOTpPa TPAaHCHIOPTHOTO CPCACTBA IMOKA3aJId, YTO HC3aBUCUMOC TCXHUYCCKOC
O6CJ'I€I[OBaHI/Ie npu YCTaHOBJICHUHA 00CTOATEILCTB CTpaxoBOro ciry4das, BBISIBJICHUHN
MOBPEXKICHUM TPAHCIIOPTHOI'O CPEACTBA U ONPEIEICHUU UX MPUYMH, TEXHOJOTHH, METONOB U
CTOMMOCTH peMOHTa siBisieTcst dpdekTuBHBIM. Hinke mpuBoauTCS TOAPOOHOE ONMHUCAHKE OIICHKU
CKOPOCTHU TPAaHCIIOPTHBIX CPEACTB BO BPEM IIPOBEPKU JOPOKHOIO TPAHCIIOPTA.

Annotation: Theoretical and methodological bases of independent technical inspection of
vehicles show that independent technical expertise in determining the circumstances of the
insured event, determining the damage to the vehicle and determining their causes, technology,
methods and cost of repair .effective. The following is a detailed description of how vehicle
speeds are assessed during road vehicle inspections.

Kalit so’zlar: Yo’l-transport ekspertizasi, transport vositalari tezligi, avtohalokat, transport
ekspertizasi, ekspertizaning predmeti, sug'urta hodisasi

KiaroueBbie cjoBa: I[OpO)KHO-TpaHCHOpTHaH OKCIICPTH3a, CKOPOCTH TPAHCIIOPTHOI'O
CpeacTBa, aBToKaTacTpoda, TpaHCIIOPTHAS SKCIIEPTH3a, IPESIMET MPOBEPKHU, CTPAXOBOU CITyJaid.

Keywords: Road transport expertise, vehicle speed, car accident, transport expertise,
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subject of inspection, insured event.

So'nggi bir necha yil ichida shaharlar jadal rivojlanmogda, mamlakat va aynigsa har bir
oilaning iqtisodiy ahvoli asta-sekin yaxshi bo’lib bormoqda. Natijada, aholi jon boshiga to'g'ri
keladigan transport vositalari sonida ham, umumiy ko'rsatkichlarda ham sezilarli o'sish kuzatildi.
Ba’zi holatlarda, xatto eng tajribali haydovchilar ham baxtsiz hodisalardan qochib qutula
olmaydilar; avtohalokatlarning asosiy gismi boshga haydovchilarning aybi yoki yo'l sharoitlari
tufayli sodir bo'ladi. Mutaxassislar baxtsiz hodisalarning o'sishini barcha ko'rsatkichlar bo'yicha
gayd etishmoqda. Shu sababli, transport vositasini ta'mirlashning texnik shikastlanishlari va
xususiyatlarini hisobga olgan holda uni ta'mirlash usullari, texnologiyalari, hajmi va narxlarini
vakolatli tashkil etish juda dolzarb muammo hisoblanadi. Muhandislik va transport ekspertizasi
transport vositalariga nisbatan olib boriladigan zarar yetkazuvchi harakatlarning sabablari va
ogibatlarini aniglashning barcha bosqgichlarida, shuningdek transport vositasida ishlab
chigaruvchining nugsonlari bor yoki yo'gligini aniglashning barcha bosgichlarida ilmiy-texnik
tadgigotlar majmuidir.

Avtotexnik ekspertizaning predmeti transport vositasining texnik holati, avtohalokat
joyidagi yo'l holati, avtohalokat ishtirokchilarining harakatlari va imkoniyatlari, avtohalokat
mexanizmi, avtohalokatga sabab bo'lgan holatlar to'g'risidagi anig ma'lumotdir, bu mutaxasis-
avtotexnik tomonidan uning maxsus bilimlari va ish materiallari asosida belgilanadi. Mustagqil
texnik ekspertizaning asosiy vazifasi transport vositalari egalarining fugarolik javobgarligini
majburiy sug'urtalash shartnomasi bo'yicha sug'urta tovonini to'lashga ta'sir giluvchi quyidagi
holatlarni aniglashdan iborat: transport vositasiga yetkazilgan texnik zararning mavjudligi va
Xususiyati; transport vositasiga texnik shikastlanish sabablari; transport vositasini ta'mirlash
texnologiyasi, hajmi va narxi. Ishonchli ravishda tashkil etilgan sug'urta hodisasi sodir bo'lganida
yetkazilgan zararni hisobga olgan holda transport vositasini ta'mirlash xarajatlarini aniglash
sug'urtalovchi tomonidan jabrlanuvchiga to'langan sug'urta tovonini hisoblash uchun uslubiy va
axborot asosidir. Sug'urtalovchi buzilgan transport vositasini tekshirish va mustaqil
ekspertizadan o'tkazishdan (baholashdan) oldin amalga oshirilgan buzilgan mol-mulkni
ta'mirlash yoki uning qoldiglarini yo'q qilish, jabrlanuvchiga sug'urta da'vosini yoki uning bir
gismini rad etishga haglidir, agar sug'urta hodisasi mavjudligini va majburiy shartnoma bo'yicha
qoplanishi kerak bo'lgan zarar migdorini ishonchli tarzda aniglashga imkon bermasa. Mustaqil
texnik ekspertizaning umumiy nazariy asoslari aksidentologiya (aksidentos - baxtsiz hodisa) -
baxtsiz hodisalar, ularning sabablari, mexanizmlari, oldini olish usullari, shuningdek baxtsiz
hodisalar ogibatlarini baholash va ularni yo'q gilish usullari hagidagi fan. Aksidentologiyaning
asosiy tushunchalaridan biri avtohalokat sodir bo'lish shartlarini, sabablarini va parametrlarini
belgilaydigan transport vositalarining xavfsizligi. Avtotransport xavfsizligi ikki toifaga bo'linadi
- faol (asosiy xavfsizlik) va passiv (ikkinchi darajali xavfsizlik). Faol xavfsizlik - bu
avtohalokatlarning oldini olish va ularning paydo bo'lishi uchun zarur shart-sharoitlarni bartaraf
etishga garatilgan transport vositasining tarkibiy va ekspluatatsion xususiyatlari majmuidir.
Belgilangan kompleks tormozlash sifatlarini, tortish xususiyatlarini (tortish dinamikasi),
bargarorlikni, boshgaruvchanlikni o'z ichiga oladi. Baxtsiz hodisalarni og'ir tormozlash bilan
oldini olish mumkin, shuning uchun transport vositasining tormozlash xususiyatlari barcha
harakatlanish holatlarida uning samarali sekinlashishini ta'minlashi kerak. Buning uchun tormoz
tizimi tomonidan ishlab chigilgan kuch tortish kuchidan oshmasligi kerak. Aks holda, g'ildiraklar
blokirovka qgilinadi (aylanishni to'xtatadi) va yo'l yuzasida siljiy boshlaydi, bu esa tormoz
masofasining sezilarli darajada oshishiga va transport vositasining siljishiga olib kelishi mumkin.
G'ildirak bloklanishining oldini olish uchun tormozlar tomonidan ishlab chigarilgan kuch
g'ildirakdagi og'irlik yukiga mutanosib bo'lishi kerak. Zamonaviy transport vositalarida bir
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soniyada tormozlanish davrini tashkil etadigan, har bir g'ildirakning tormozlanish kuchini
sozlaydigan va ularning sirpanishiga yo'l qo'ymaydigan abs ishlatiladi. Bunday holatda, tormoz
tizimiga ega bo'lgan transport vositasi butun tormozlash vaqgtida boshgariluvchan bo'lib goladi.
Agar tormozlash juda kech bo'lsa va yo'l sharoitlari manevralarga yo'l go'ymasa, avariyani fagat
favqulodda vaziyat zonasidan tezda chigib ketish bilan oldini olish mumkin. Ushbu zonadan
tezda chiqib ketish qobiliyati transport vositasining harakat tezligini intensiv ravishda oshirish
gobiliyatini belgilaydigan tortish xususiyatlariga (tortish dinamikasi) bog'lig. Avtotransport
vositasining tezlashishi parametrlari dvigatel kuchi va abs bilan birgalikda ishlaydigan tortishni
boshqarish tizimining (PBS) TCS - traktsiyani boshqarish tizimining mavjudligi bilan
belgilanadi. Buning sababi g'ildirakdagi tortish kuchi yo'lda tortish kuchidan oshmasligi kerak,
aks holda u siljiy boshlaydi. Abs g'ildirak sezgichlari go'zg'aysan g'ildiraklarining siljishini
aniglagandan so'ng, pbs dvigatelning tortish kuchini (aylanishlarini) avtomatik ravishda
kamaytiradi va o'ziga xos yo'l sharoitida transport vositasining maksimal tezlashishini
ta'minlaydi. ESP (elektron bargarorlik dasturi) - transport vositalarini dinamik bargarorlashtirish
tizimi. ESP -ning vazifasi transport vositasining lateral dinamikasini boshgarish va o'ta muhim
holatlarda haydovchiga yordam berishdir - transport vositasining siljishi va yon sirpanishi orgali
to'xtab qolishining oldini olish. Ya'ni, yo'nalishdagi bargarorlikni, traektoriyani va manevralar
paytida, aynigsa yugori tezlikda yoki yomon sirtlarda avtomobilning holatini bargarorlashtirishni
ta'minlash. Ba'zan ushbu tizim «piyodalarga qarshi» yoki «barqarorlikni boshqarish tizimi» deb
nomlanadi. Bugungi kunda dinamik bargarorlikni boshgarish, hech bo'Imaganda variant sifatida
deyarli har ganday transport vositasida mavjud.

Endi avtomobil sinfiga bevosita bog'liglik yo'q: ESP tizimini nisbatan arzon bo'lgan yangi
volkswagen polo-da ham topish mumkin. Zamonaviy ESP tormoz, tortish kuchini boshgarish va
dvigatelni boshqgarish bloki bilan o'zaro bog'lig bo'lib, ularning tarkibiy gismlaridan faol
foydalanadi. Har bir dagigada ESP mashinaning gaysi tezlikda harakatlanishini, rulni gaysi
burchak ostida burilishini, dvigatelning aylanish tezligini, agar siljish bo'lsa va hokazolarni
biladi. Sensorlarning signallarini gayta ishlash orqgali boshgaruvchi doimiy ravishda
avtomobilning haqiqiy harakatini dasturdagi narsalar bilan tagqoslaydi. Agar mashinaning xatti-
harakati hisoblanganidan farq gilsa, nazoratchi buni xavfli holat deb tushunadi va uni tuzatishga
intiladi. Tizim bir yoki bir nechta g'ildirakni tanlab tormozlash buyrug'ini berib, mashinani
kerakli yo'nalishga gaytarishi mumkin. Qaysi biri sekinlashtirilishi kerak (old g'ildirak yoki orga
g'ildirak, burchakka tashqgi yoki ichki), tizim vaziyatga garab o'zini belgilaydi. Tizim abs
gidromodulyatori orqgali g'ildiraklarni tormozlaydi, bu esa tormoz tizimida bosim hosil giladi.
Shu bilan birga (yoki undan oldin) dvigatelni boshqarish blokiga yonilg'i etkazib berishni
kamaytirish va shunga mos ravishda g'ildiraklardagi momentni kamaytirish buyrug'i yuboriladi.

O‘zbekiston Prezidentining 4125-sonli garoriga asosan, respublika sud ekspertizasi
markazida bir gator yangi turdagi ekspertizalar joriy etilishi nazarda tutilgan. Ular orasida
markazning sud-avtotexnika ekspertizasi laboratoriyasiga tegishli sud avtomobil yo‘llari
ekspertizasi yo‘lga qo‘yilishi belgilangan edi. Ushbu yangi turdagi ekspertizani amaliyotga tatbiq
qilish va ekspertlar uchun metodik qo‘llanmani ishlab chiqish magqgsadida respublikadagi
avtomobil yo‘llariga tegishli barcha me'yoriy hujjatlar va standartlar o‘rganib chiqildi, mazkur
yo‘nalishda ilmiy ishlar olib borildi.

Avto-texnik ekspertiza - tadgigot, sud autotechnical va sud-vositalari sohasida maxsus
bilim, avto-texnik ekspertizani o'rganish baxtsiz hodisa natijasida moddiy zarar o'rnini goplash
uchun yo'l harakati xavfsizligi, shuningdek fugarolik hollatlari bilan bog'liq jinoyatlar tergov
jinoyat ishlarini yuritish doirasida amalga oshiriladi.
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Avto-texnik ekspertiza turlari:

Yuk trasological ekspertiza va avtomobil va vogea sodir bo'lgan joyda izlar tahlil gilish;
Texnik jarohat va gazo holatlarni belgilash;

Yo'l sharoitlari va sahna texnlk shar0|tlar|n| tahlll qilish.

Autotechnical ekspertiza bir magsadi bor transport va trasological bilan bog'liq turdagi:
vogea sodir bo'lgan holatlarni aniglash uchun o'tkaziladi. Bundan tashqari, ba'zan u vogea sodir
bo'lgan paytda haydovchi holatini o'rganib transport, murakkab psixologik jarayonni o'rganish
kabilarni 0’z ichiga oladi. Avtomatik-texnik ekspertiza alohida bu turdagi har biri uchun amalga
oshiriladi.

Bugungi kundagi respublikamizda olib borilayotgan isloxotlar va ularning pirovardida
kundan kunga rivojlanib borayotgan jamiyatimizni transport vositalarisiz tasavur etishimiz bir
muncha qiyin masala, chunki qaysi bir soxani olib garamaylik transport vositalari
respublikamizda malga oshirilayotgan qurilish va bunyodkorlik ishlarini, axolining ishtimoiy va
igtisodiy xayotini va albatta kunlik ish faoliyatimizni ularsiz tasavur etishimiz giyin. Aynan shu
sabab transport vositalariga bo‘lgan talab kundan kunga oshib borayotgan xech birimizga sir
emas. Ammo transport vositalarini kundan kunga ko‘payishi 0‘z o‘zidan yo‘l transport hodisalari
sonini ko‘payishiga ham sabab bo‘lmoqda.

Transport vositalarining ko‘payishi, transport vositalari oqimining tezlashishi va yo‘l
transport hodisalari holatlarining murakablik darajasini oshib borishiga sabab bo‘lmoqda. Ushbu
vaziyat yo‘l transport hodisasi qatnashchilari o‘rtasida kelib chigadigan nizoli vaziyatlarni har
tomonlama to‘lagonli tahlil gilish, ushbu sodir bo‘lgan hodisa holatlarini qonuniy hal etish uchun
tergov, tergovga qadar surishtiruv, sud organlari va barcha tergovchi, surishtirchilarga yo‘l
transport hodisalarini tadqiq qilish maxsus bilimiga ega bo‘lgan mutaxasislarga bo‘lgan
talabning kuchayib borishiga, shuningdek sud ekspertiza muassasalariga bo‘lgan ehtiyojning
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ortib borishiga sabab bo‘lmoqda.
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ABTOTPAHCHOPT XU3MATHUHU JIOTUCTUK BOIIKAPUII ®AOJUATUHU BAXOJIALI

AxOGapos 1. T

AHHOTAIUA. Ymly makonaga 0030p HUKTHUCOIUETH NIAPOUTHAA ABTOTPAHCIIOPT
XU3MaTUHUHT caMapaliyd OOIIKAPUIN, FOKJIAPHU TAIIWIIHUHT TOp Joupacuaard (Haonust
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TypJapura MXTUCOCHAIITAHINTH XYCYCHUATIApUHU YpraHuml Oyiinuya WIUIAapHU HaTHKalapu
KEJITUPUIITaH.

AHHOTAILIUS. B nanHO#l craThe NMpeACTaBICHBI Pe3yabTaThl pabOTHl MO HU3YUYECHHUIO
ocoOeHHOCcTel 3G EKTUBHOTO YIPABICHHUS AaBTOTPAHCIIOPTHBIMH YCIyraMHd B  YCJIOBHSX
PBIHOYHOM 5KOHOMHUKH, CHEIUATU3UPYIOIINXCS HA Y3KOM KPYre BUJOB JE€STEIBHOCTH.

ANNOTATION. This article presents the results of work on the study of the features of
effective management of motor transport services in a market economy, specializing in a narrow
range of activities.

Kalit so'zlar: tpancmmimii KOMIaHWsIap, FOK TaIlWIIl KOPXOHAJIAPUHHU OOLIKAPHII,
TPAHCTOPT JIOTUCTUKACH, MHTEPMO/IaJ TAlIUIITHU OOIIKApHUII, TOBap-aIMalluILIap.

KiroueBble ci10Ba: TpaHCHALIMOHAJIBHBIE KOMIIAHWHU, YIPABIEHUE IIEPEBO3KaMH,
TpPaHCIOPTHAs JIOTUCTHKA, YIPaBIE€HUE HHTEPMOIaTbHBIMU MIEPEBO3KaMH, TOBApHbIE OUPKU.

Key words: multinational companies, transportation management, transport logistics,
intermodal transportation management, commodity exchanges.

bo3op wkTHCOMMETH IApOWTHAA AaBTOTPAHCIOPT XU3MATHHUHT TU3UMH (Makcaj
iyHamuim), Tabpud cuécaTHHU camapaiy OOINIKApHII, IOKIAPHU TAIUIIHKUHT TOP JOUpPACHIard
(baonuAT Typiapura UXTUCOCTAIITAHINTH, TE3KOp HyHaIUIIIapAa Typiad TalIUIl BOCUTaJIapuaa
IOK TAlIMIITa acoClaHTaH caMapaliy TPaHCIOPT TEXHOJIOTHUSIIApH, KapagHlapAaH KeHT Kyaamaa
¢olianaHUIl UMKOHUATH Ba YJNapHH MKTUCOMWH Oaxonam yciyOusTIapy HIMHA aManui
KUXATIaH MOJIU(DUKAIUSIIAIITAPHUIIHA Tanad dTaau. YMyMHH Makcaa HYHaJIUIIUHU YpHATHO
(haonuAT KypcaTHIl TEXHHK, W)KTUMOUN-MKTUCOIUN TU3UMJIAp Ba yJap TAIlKH MyXUT OWIaH
6ornuk. Tamku MyxuT y3rapuiiy OunaH aBTOTPAHCHIOPT XU3MATH TU3UMUTa TabCHP KYpcaTau.
bup tu3um poupacuaa daonuar kypcataérran xoaum (pax0ap, MEHEexep, WKpoud Ba 0.)map
opacuia XaM MKTHCOAMM, XaM WXTUMOUN MyHocabatTiap ypHaTunaau. by Typaaru tusumiapra
TpaHCHOPT  KamoacH, (Qupmanap, KOpXOHajgap, TAIIKWIOTIAp, TapMOKJIap, MWILIUI
UKTUCOAMETHU ¥3U Ba OOIIKalap TabCUpP KypcaTaaumiap.

Kopxonanap gaonusatuau OOMIKapUIl YHUHT pax0apiaapy, MEHEeKepilapy, MyTaxacCHUCIapH
Ba IDKpOYMJIApHIAaH KEeHr KacOuid OunMM Ba KYHHKMa Tana®d osTtagu. UyHKH KOpXOHa
(xyKanuK)JIapHUHT y3rapMac xapakaTjapH, ycTama XapakariapH, y3rapyBYaH XapakaTiap,
TyNna Xapaxkariapu, >XOpUU XapakaTllapd WIFOp Ba 3aMOHAaBUA MOJHUS MEXaHU3MUHUHT
yCyJulapd Ba MexaHu3MiIapu €paamuaa unuiad uukwidmu jgo3uMm. FOxopuaa Kentupuiara
MakcaJylapHd  aMaira OIIUpUIl  Oup TOMOHJAAH, TPAHCHOPT MAXMYWHH  Kajall
PUBOXIIAHTUPHUIITHY,  MKKUHYM  TOMOHJAH, Oy  coXaJa  JIOTUCTUK  OOIIKapUIITHHU
MOAU(PHUKAIUSITAIITHPULITA YBTHOOP OPTA/IH.

Cyurru  Wwutapaa  TPAHCIOPT  TU3UMHHHHT — KOPXOHAJIApW, KOMIAHUSJIAPUHUHT
MOFOHANIApU/Ia XallKapo HWKTUCOIWN MyHocabariap, Typiu [aBiaTiap opacuaa Xyayaiap,
UKTUCOIMN yromIMajap Ba OOIIKa TAIIKWIOTIAp OpacHuia CcaBao, WIMHI-TEXHHMK, HILIA0
YUKapHIl Ba OOIIKa Xy>KamuK MyHocabaTiapu OOIKa JaBiaTiapja JKOWIAIIraH KOMIaHUsIap
OuaH yTa kaznan puBokiIaHMoKaa. AitHukca 6y M/IX naBnatiapura TaasutyKiauaup.

HKkTuconuii puBOKIIaHraH MaMJlakaTiap JAaBJIATHUHI XM3MaT Ba MyaccacallappuHM KauWTa
TAIIKWI 3TUII MaKCaJK/1a KOHCYJIbTaHT-MEHEeXepiiap Ba KOHCAITUHTIU ¢pupmanapHu (aod xand
sTMOKJanap. YyHKH JaBiaT CEKTOpJIapujia, S’bHU KYNIOFOHAIM, MUPAMHUIAIU TalIKWIOTIapIaH
nbopar OyiraH MabMypuil TY3WJIMaJlapHH Karra OyiaMmarad TOPU30HTANT TY3WJIUIITa
VyTkazmoknanap. Tamkwinii Ty3uiamanap Ounan Oup KaTopJa KOpXOHAa Ba TAIIKUIOTIAPHUHT
MOJIMSIBUM COXaJlapuja XaMm Y3rapunuiap OOpMOKIa. YJIapHMHT MaKcaau-MaBXKyJ MOJIMSIBUN
pecypciapian camapaid Te3KOp ONepanysuiapHu Oajkapullra WHTHIUIL, OIOKETHUHT SIHTH
MaOJariapuHy  WAK/UIAHTUPUIN — WYIJIapuHA  M3Jall,  MOJMSBUN  MYCTaKWIJIMKHU
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kydaiitupumiaup. [y 6unan 6upra gaBIaTHUHT XU3MaT OYIMHMANIapUAard Xap Xl MoFoHajIap
MKJIMMH/IA, ICTEBMOIYH/IA OPUEHTALMSIHU MAKCUMAJT KYYaUTUPHII XaM Ky3/1a TYTHJITaH.

Tamky MammakaT 6030pua ¥3 Xu3MaT KYpCaTHIIUHU €KU MaxXCyJOTUHHU KYJUTall MaKcaIu
y4yH 0030p YCTBOPJMIMHHM HIUIA0 YUKHII Ba aMajira ONIMPHII Kepak. YCTBOPJIMUK Xap Oup
XU3MaT Kypcatuil Oo3opiapuaa €KM HCTebMONYHMIAP TYPYXMHUHT ¥y3uUra XOC TajablapuHu
XucoOra OJIMIIU JIO3UM.

IOxkopuaa kaiin >THIIraHUAEK, TPAHCTIOPT TU3UMHHUHI KOPXOHATAPUHU PUBOKIIAHULIUTA
TabCUP STYBYM OMHJUIAP, IAKIUIAP, yCyiuiap cudat kuxaTuiaH KeCKUH Y3rapMokaa, Oy aca 10K
TallMII Ba MIUIA0 YMKApHII COXACHAArd ysrapuiiap, IOKOpUra CHJDKUIUIAD HATHXKACHIUD,
OyHIall PpUBOXJIAHUIIA TPAHCMWUINKA KOMIIAHUSJIADHUHT VPHU Xal KWIyBUMaup. by
y3rapunuiap 0030p MyaMMoJiapura Karra TabCHUp 3THO, KalTa MyaMMOJApHU KeITUpHO
YUKApPMOKJIa, KeHTaWTHUpWiITaH acocia unuiad uwmkapum yayH TMK xamkapo myHocabatiap
Joupacuaia XyCyCcHil d4eT 57 TapMOKJIapu YyKYppoK KYJUIaHHIMOKJIA. YOy KyJIaHHWIIUIAp
dbupMamapHUHT Xankapo (paoausTIapUHUHT TaBCU(U Ba Ma3MyHHJA Y3rapuiuiap KeaTHpHO
YUKapMOK/Ia.

Xankapo ToBap aJIMalIMIUIApHUHT acocuil kucmu TMKpa Tymianraniaura Ba yHUHT
[IaKJUTapU Ba yCyJUTapHa aMaira OIIMPWITAHIIUTH, YIApHUHT UKTUCOIWN TaOuaTura XOCIIUTH
XO3UPTH IApOUTAa XalKapo UKTUCOAUN allOKAJTapHUHT TaBCU(MUHU JIEApiIM aHUKIAHWIMOKIA.
Ninad YUKapHUILI, IOKHM  Taluiira  Xu3MaT  KypcaTHII ~ Ba  KalMUTaJIHUHT
tpancMuutritamTapumn - TMK  daonuar kypcatuin Ba pHUBOXKJIAHUII IIAPOUTH OYIHO
KOJIMac/iaH, YHUHI OMUJIM OY1In0, MabliyM Japaxaaa AyHE XY>KaluK TU3MMHHHUHT PUBOKIAHMIL
cypbatiapu Ba HucOaTiapunu Oenrunamoxaa. TMK daonusatuga Tamky UKTUCOANN COXaHHHT
poiu Yeuiu Ouinad y pupMaTapHUHT HKTHUCOIUHN YCUIIIATA CE3UIapIIH TAhCUP KYPCaTMOKIA.

Xajkapo TOBap alMallWIl, XaJKapo MeXHAT TaKCUMOTH KaOu Y3rapuiiap TPaHCIOPT
TU3MHMHUHT KOPXOHAJIApU XalkKapo (paoiausTHIAard PUBOKIAHUIIHUHT TAIIKUIUM IIAKIUIapU Ba
yCYJUIapUHH OeTrUIaMoK/Ia.

TMKauar xankapo (aomusSTHHH OOIIKAPUIIHWHT TAIIKWIAK I[MaKUIApUIard sSHTH
XOaucanap SKCHOPT KWIMHYBYM TOBap (MaxCysioT) JIapHU HIDTA0 YUKAPYBYH KOMITAHUSHUHT
MaMmJakaTAaru cuécatra OOFIMK XOJJa TalllKKM 0o30pAa Xapuj KWIMHAAWraH XoJaTiapra
MOCHaIITUPUIIAIN.

bynnma acocuiicu — XyKaJIMK Xa€THHU TpaHcMuwumdnamTupamaup. TMKHuHr xusmar
KYPCATUIITHU UXTHCOCIAIIN Ba THKOPATIANIUIINTA TaTaOHU OUIUPHUIIT XOJATHHHA UIMHA-TEXHHUK
peBomtonus aHUKIa0 Oepmokna. byHaa wmmad yukapumHd €KUM XU3MAT KYPCATHIIHU
MUXTHCOCHAIITHUPUII Ba TIDKOPATIAIIHU TI00an MUKECAA XU3MAT KYpPCATUIIHUHT (oigacuHu
VCUIIMHU TabMUHIOBYM MyxuM m1akia cupatu TMK xusmat kunmoxaa. bynu amanra ommpu,
XyCycaH, Xu3MaT KYpcaTHIll JaCTYPHHH YET dJ1ary ryh0a KOMIaHUsUIapu YpTacuia TaKCUMIIAIl
WYY yJapHUHT KOpPXOHAJapuaa MapKa3uil KOMIIAHWS DSPULITaH WIFOP WHHOBALUs, WJIMHIA-
TEeXHHUK Ba OOIIKAPYB HATHIKAIAPUHH KYIJIalll HaTHXKAcHIa PaKo0aTOAPAONUIMTUHH OUIHPHUIITa
spummminagu. TMK  njapuu  4er »snparm  QaonusTHHM — KEHFaWTUpUINTa SHA  MYXUM
parbaTnaHTUpYBUM Ky4 MMpHK XapuJ 0o30piapuja MIUIa0d YMKApUITaH MaxCyJaoTiapra XoJHc
IXTUEKHN Yeumuaup. byHnal sXTUEXK TalmKd MKTUCOAWHN SKCraHius (OWp JaBIAaTHUHT SIHTH
XYAYAJapuHU 3rajuiad oNuIra MHTWIMINK) €Ku EHumuIuM  (TapKaJuIlv)HA KydaiTupanu,
O0okxxoHa Ba Oomika OapbepiapiaH YTHIN XOXUIIMHH IMaia0 KWiagd Ba OOIIKa MamilakaT
6030pua ¥3 MO3UIUSACHHNA KEHIaWTUpUIITa MHTWIAAU. by Onian TanabHu TYnapoK KOHAUPHIITA
xapakat kKuiaagu. Ana my kabwiap TMK HuHTr Xanmkapo ¢aonusTHAard TETHILIIN IIaKUIapHU
a0 OYIUIIY Ba TApaKKUK YTUITUHYU KEITUPUO YHKapaIu.
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Nmnab ynkapyBud (XU3MatT KypcaTyBuM) 4eT 3jard ¢puiianiap Ba mys06a KoMIaHusIap
HUFMa KOpXOHAIAp KYPUHHINN/A, €KU TYJIMK HMILIA0 YUKAPHUII JaBPH KOPXOHAIAP KYPUHUIIHIA
apatunanu. baw3u Oup naBnariapAa WuFMa KOpXOHajapHU OyHEN ATUIIra TYpiId UMTHUETIAp
Oepanu (macanan, benrus, Kanaga, M/ Xmnapna).

TMKuunr iufma unoiad yukapyBud IIyb0a KOpXOHaJapu MallMHA Ba YCKyHaJlapHH
KHCMTa XpaTWiraH KYpUHUIINIA €TKa3uO Oepuil acocuid Ba IIyb0a KOMIAHUsIIAp opacuja
TYFpUIaH — TYFpU KOHTpPAKTIap Wynu OuilaH amaira OMMpHIaAM Ba KOMIAHUSHUHT OanaHcuaa
aKcapuaT WIUIa0 YMKApYBYM JaBiaTAaH JKCMopT ned kypcarwnagu. Tanép TpaHcmopT Eku
MalllMHAJIApHU [1yH0a KOMIAHMA KOWIAITaH MamylakaT 6030puaa €KUM YIWHYM OMp Mamiiakat
0030pH1a COTUII KaHAIU, XyAIU IIYHUHT IEK BOCUTA4Yl OPKAJId aMalira OUIpan.

TMKnap get sinapaa xyaa Kyn Gpuiaran TapMoKIapy Ba I1yb0a KOMIaHUIIapUHA OYHE T
straniap. byHpal Tamkunuii makimiap ydyyH Kyduzgaruigap TaBCU(MIW: WOUIA0 YHKAPHII
(baonusATH HUPUK THXKOPAT ONEPALMSUIAPUHN MOAM(DUKAIBIIAIITHPULIT OMIIaH; YpTa MaxcylOTHU
Oup Mamilakatga MIUIA0 YMKAPYBUMIAH TO HMCTEHMOJIYMIraya, eTHIITHPUITaH MalJoHIaH TO
TH)KOpAT Mara3MHMraya ypra caBJO0 BOCHUTAUMCHHHU TYJIMK KaTHAIIMACIUTHIa SPUILUIIL; MIUIA0
YUKAPHUIL, ETUIITHPHUII, CaBI0 Ba TPAHCHOPT (YHKIMUIApUHU Oa)KapUIUIIN; IIyh0a Iakigara
COTHII KOMITAHUsJIapUJIa MaxCyC CaBAO allapaTUHU TALIKWI STHUILI; MaXCYJIOTHU OJMHAIWUTaH
maxcuii MaiioH Ba pyAa KOHJAPUHUHT MamilakaTilapuIaH COTHUO OJUII OmepauusIapuHu
aJIMalITHPULL.

Jlemak, OyHaall TalIKWIMK IIAKIHU KyJUlam OWpiiaMyd XOM-all€éHH WIUIa0 4YMKapyBUYU
OunaH MaxCyJIOTHH THPOBAP/ UCTEBMOIUN YpTacuaa TYFpUIAH-TYFPH aloKa OOFJIaHHIITa OJIHO
Kenagy. VMpUK KOMIaHUsUIap caHoaT XOM-alENnapiHy JOMHMXACHHN MILIA0 YMKHMIIIA Iy XOM-
améHu WYKK eTKa3ud Oepumr xucoOura ¥3 MCTEBMOIUWIAPHHUA KYNTUHA TalablapuHu
KoHAupaau. YeT angaru Ha3opaT KWIMHAIUTaH KopxoHanap xucooura AKII, Aurnus Ba 6omika
JaBJIaTIapHUHT XOM — ami€ TOBapJiapd UMIOPT TOBAPJIAPUHUHI CAIIMOKIM KUCMHHHM TaIIKHI
3Taau.

TMKnapun kynruHa mamuiakatiap 0o30puja yCTYHJIMK KWIMIIKA YeT 3JiJa HIuiad
YUKapyBYM IIYH0a KOpXOHANAPHU Maio Oynuimmra €ku OyHE KUITUHUIINTA MyXUM TalIKUIUI
makn O0ynu6 xu3Mar kKwiMmokna. Iy Oouc TpaHcmoptaa Tammm OyiMYa TpaHCHOPT
JIOTUCTUKACH, WHTEPMOJAN TAIIMUIITHU OOIIKApHIL, HYMOBYM TALIUIIHMA OOIIKAPHII, XalKapo
TalIUIIHU OOIIKApHIL, XaJKapo TPAaHCIOPT TAUIKWIOTIAPUHU OOLIKAPUILI HXTHUCOCIUKIApU
Oyitnua MyTaxaccuciap Tai€piaHMOKIA.

Maswnaymku, AKI, Anonus, ®pannumsa, Anrmms, XKanyouit Kopes Ba 6011ka UKTHCOIUN
TapakKUi STraH MamilakaTiap/a KUIUIOK Xykanurujga Oanj Oynrannap yaymd MexHarra
KOOWJIMATIN aXOJMHUHT 5-7 Qousnan optMmaiau. busnga Oy xypcatkuy 40 douznan opTUKAMP.
Kumnok >xoiinapaa HCTUKOMa KWITyBUHIAp yaymu 3ca 60 (ou3HH TallKuil 3Taau.

XKaxonnga OenrwiaHraH Ba KEHI KYJUIaHWJIAETraH arpoTEeXHUK MebEprapra, Kouwjgaigapra
amaJl KWIUIIHY, JeXKOHYMWINK MaJaHUSATH Ba KUIUIOK XY KAJIUTU MIUIA0 YMKAPUIINHU OKUIIOHA
TaUIKWI OSTUIIHU Tanald 3TaguraH MMKOHUSTIApUMHU3 MaBxkKyl. By uMKoHusTiapiaaH Oupw,
JE€XKOH MEXHAaTHMHM TAIUKWUJ THIIHU TAaKOMWUIALITUPUILI, MEXHATHUHI NHPOBApJ HaTHKajlapu
Onan OOFJINK xoJyga YHUHT UKTAOCIUI parOaTIaHTHPHII OMUJUIAPUHU
MyKaMMaJUIaITUPUILIUD.

X03Upru BakTAa IPULIIITaH WIMHHA TaJKUKOT Ba TaXKpUOAa KOHCTPYKTOPJIUK UILIAPUHUHT
IOTYKJIapu Ba HaTKanapu 0ab3W TapMmokiapaa (oiimanaHuiMaiauran aapaxana. Baxomanku
AKUI, Snonus, Xanyouit Kopes Xwurodgarm wirop KOMIAHUsJIAD KOWHOTHH Y3JIAIITHPHII
yU4yH HMIUIA0 YMKAPWITaH YCKyHalapAaH TIDKOpaT —Makcajiapuaa MyBogdakusaTIn
Ky/utamokganap. JlemMak, MapKeTHHT WIMHH — TaJAKAKOT Ba TaXpuOa — KOHCTPYKTOPJIMK
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UIIIApUHY YTKa3UIITa, KYJIJTaHUIINTa UMKOH SPaTULI JIO3HUM.

Vnpuk KopXoHanapja MaxCyJIOTJIapHH HIIA0 YMKAPHII MEXHATH Ba MaXCY/IOTIApHHHT
cu(aTuHu MaxXMyH Oomkapuil (aoiausaTd, yIapHUA Talépiall, TAlIMII BOCHTAJapHUra TaxJall,
IOKJIAIl — TYLIMPUIL, CakKjall, KaiTa MIUIAI, XapuJ KWIMIL, UCTebMOIYMWIApra eTKa3ull Kkadu
KapaCHIApHUHT  CaMapaJOpJIMTMHU  aHUKJIAll, THU3UM OYJIMHManapuIard TEXHOJIOTHK
AKapa€HJIApHU CTaHAAPTIAIITHPUII CU(PATUHUHT ONTHMAal KYpCcaTKUWIapu, MaxcCyJOTIapHUHT
napaMeTpuK KaTopiapH, Ha30paT KWJIMII Ba CHHAII YCyJUIapy Ba OOIIKAJapHU MIUTA0 YMKHII Ba
KaTbuil OamropaTiam Ba Oeiruiaiml, sS’bHU JAaBiaTiapAa CTaHAApT TU3UMHUHM SpaTHII KaTTa
WIMHI MyamMMOJIapAaHIup.

MacanaH, KUIIIOK XY>KalIMK MaxXCyJOTIapUHU €TULITUPHUHT Xap Oup OYfuHiapu (epHH
JKUINTA Tal€praii, SKUH OKHIN, SHHU WIUIA0 YHKApUIN, Talprall, TAmuIl BOCUTAlIapHra
TaxJjall Ba yJapHHU IOKJIAII Ba Iy KaOuiap)na OakapuiaJuraH onepanus Ba *apa€HIapHUHT
MEXHaT Ba MaxcyJaoT cudatiapu OwiaH OOFIMK Xapaxarjap aHUKIAHUIIN Kepak. YIapHU
KyHUJard aHuKJIa MyMKUH 1e0 Xxuco0maiMu3:

3 - ZCu.q . ZCT N ZCTW . ZCK.H N zcx.é
T.C ZQUH ZQT ZQTM ZQK_H ZQM

bynna: 3,—TapMOK coxacuga MaxcCyJlOT ETUIITUPULIIHMHI MEXHAaT Ba MaxcyJoTiap
cudparuau aHukaaml; Y Cyq, Y Ch,..., > Cxx — MaxCYJIOTIApPHU MOC paBUIIJA MIUIA0 YUKApPUIIL,
Tal€pIar, TaluIl, CaKIall, KaiTa WAl Xapyua KWInniapaara capd xapaxatiap, cym; Y Qy .,
> Qry oy 2. Qg - MAXCYNOTIAPHU MOC PaBUIIJA MIUTA0 YMKAPHIL, Tal€pIial, Talluil, cakiall,
KaiiTa MIUIAIL, XapyuJ KWIALI XaXXMHU, T.

bus xapaéunapuu A, b, C, /1, E ne6 Oenrunacak, yHUHT onepanysiiapuHu
ai, ap, ..., an, Ba TEXHOJIOTUK apa€HJapHU CTaHAAPTIAILTUPUII TU3UMHJIA KaTHALIYBYM Oapya
XOIUMIJIAp Ba TEXHHWK BOcHUTanapuaaH Qoigananumra OOBEKTHB 0axo OepuIll UMKOHUHH
spaTUIaIu.

IT MaxCya0THH KYHATYBUMJaH MUPOBApA HATHXKa (MCTEBMOIYM)ra €TKa3HIl KaH4ya cyMmra
TYLWITaHUHU KyHuJIaru yMyMui ycyijaa Xucooam MyMKUH:

S=A+Bj+Ci+Di+E;, CSJ/M/TOHHa.

bynna: i = (1;n) — Tu3uMaaru rypyxiaap €xku Oyrurmap TapTuOu; Aj — MaxCyJOTHH HILIA0
YUKapuIll, Tai€priami, TalIMII BOCHTAJapura TaxJjall, TEpHIl, TalluIra Ba OOIIKa
onepauusiapra capgiaHrad xapaxatiap; Bj - MaXCyJOTHH TalMIl BOCHTajapura OKIaml -
TYIIUPUII, TAlIAII Ba cakjamra capd-xapaxarmap, Ci - MaxCyJlOTHH TalIWIl OWjaH OOFIHMK
oM0opxoHa xapaxatiapH; [lj - MaxcyJa0THH TalIMII )kapaéHuia Kypuirad MaxcyjoTiapra 3apap;
E - MaxcynoTHm Tammm OuiaH OOFIHMK KyIIMMYa Xapaxariap.

bomrka TexHONOTHK >kapa€Hiaapra XxaM MOC paBHIIa XUCOOIAIl ycyulap UIIad YMKUII
MYMKHH Ba amalijia )KOPHid ATUII UKTUCOIUI MaKcaara MyBo(uk ned xucodmaitmms.

IOxopuna kenTupwiIran WIMHUM Aaauuiap Ba UKTUCOAUM - TEXHOJOIMK MyJoxas3ajlapiaH
Kenu0 YMKuO, alTHUII MyMKHHKH TPAHCHIOPT TU3MMUHHUHT KOPXOHAJAPUHU PUBOKIAHTUPHII Ba
OOIIKApHUIIl YCTYBOPJIMIMHM HIUIA0 YUKUII Ba YJapHU JOMMO MOJU(UKAUIIAIITHPUINO
OopuIUIIH Tajald KUJIMHAH.

Xopwxkuit naenatnapia Qaonuat roputaérran kynruHa TMKnapHuHr OoImKapuIIHU
TAIIKWI ATHI IMAKUIApU WHIMBHyaIUTAIITUPWIrad (Y3ura Xoc, HHAMBUIYAT XyCyCUSTIApUra
Kypa aoxu/a - aloXKa OIud Kapanaiu).

TMKnapaa HOMapkasjiamrad OOMIKApHIN Ty3WiMacu (Mapkasuii xuszMmaT OyIuHMacuia
OynmuM, xankapo OYIMHMA, Talkd (GaonusaTHH OOLIKApHII Oyinya mybda KOMIIAHHUS) TALIKH
UKTUCOAUN (DaoNUATHHU Y3apo MyBOQUKIAIITHPUIITHY KydalTUpUIITra HHTHIauIap. buzna xam

, CYM/T.
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HUpUK KOpXOHamap (XOX TPaHCHOPT, XOX MIUIA0 YMKAPUII KOPXOHAJApH) YH3HKIN Ba
dbyHKIIMOHAT OOIIKapHUINTra YTHIIApy Makcaara MyBopukaup. OyHKIHOHaI O0MIKApYB TU3UMU
ojaTna y3 TapkuOuaa IOKOpH Mallakajl MyTaxaccuciapra sra Oymaaunap. AnbaTra ylapHUHT
KYBBAaTH KOPXOHAJApHUHT (HaoJIMAT KyJIaMH Ba KyBBaTUIa, KOPXOHAJIAPHUHI TAIIKWIAN
O0IIKapyB TH3UMJIApUra OOFIIHK.

Xynoca Kuiaub alTuIl Kepak MyMKHHKH, WIMHA — TEXHUK Ba TEXHOJIOTUK TapaKKUET Ba
yIapHU KYJUlalll aBTOTPAHCIOPT XU3MATHHU JIOTHCTUK OOINKApuWIaa, WIIIad YuKapuiga
TPAHCIIOPT TAPMOKJAPUHU HKTHUCOIWA Ba WWKTUMOWN pUBOXUIaHWII MaHOau. Kopxonamapma
yIapHU Kyam (amanga >KOpuil 3THII) acocuia KOpXOHajap, XyIy[UIapHUHT UKTUCOIU KaTTa
cypwaTiap OuiaH ycumura MmanOa Oyiaam.

AJTIABUETJIAP
1. KocumoB F.M. Tamxkunor Ba tamkuinuil 6oukapuir Hazapusicu. Hapcnuk. —T.: A Koaupuit
HOMUATH XajaK MepocH Hampuéru, 2004.-206 0.
2. Kocumos F.M. TpascropT KopxoHanapuia MeHeskMeHT.-T.: “Y36ekucton”, 2006.-448 6.
3. Maxmynos b.OK. Ba 6. TanabGamapna TamKWJIOTYMIMK Ba OOLIKApyB KOOWIUSATIAPUHU
makutantapum. Hamanran, 1999. 6. 5-12, 39-41.
4. .T'.AxGapoB Maxcyi0T/IapH1 TalllUIll TU3UMU/Ia TPAHCIIOPT XU3MAaTUHHU UKTUCOUM Gaxoali
MEXaHU3MUHU MyKaMMasutatupuil. MkTtuconuér Ba tabiaum xkypHanu 3-coH , Tomkent 2011 i
84-87 6.
5. W.I.AxbGapo IOk TpaHCcmOpT XHM3MAaTHHUHI MKTHCOIMM Oaxoyiaml MEXaHU3MUHU
MyKaMMastamrupunl. MKTucoauér Ba TabiuM xypHanu 2-coH , Tomxkent 2011 i 41-43 6.
6. W.I.Ak6apos., Xonmup3saes JK.3., A6aymraes P.K. Wyn kypummga doiinasanuiaiuras
MTHEBMOFWJIIMPAKIIM MAalIMHANIAPHUHT pyJl OOIIKapMacu Ba OJ1 KYNPUTHHUHT KYpCaTKUWIApHU
acocnanr. MexaanapoJHui HaykoBwid )xypHai, 2016, 2 8-10 c.
7. .I'.AxGapoB ABTOMOOMI HYIUTapy KypWJIMIIMJIA TPAHCIOPT WILIAPUHHM TAIIKWJI KHITHII
xycycusatiapu. «Tabaum cudatvHu TabMHUHIANIIA YKYB METOIUK MaKMyallapHH YpHU: Taxpuda
Ba ucTukOosutap» Pecnt konden. 2014 it 255-258 6
8. P.X.Comues., Bb.3.Kamommmmuaos., WN.I'.AxGapoB UcciienmoBanwe BIUSHUS OTXOJIOB
pa3IMYHBIX MOJMMEPOB U OPrOHOMHUHEPAIbHBIX HHIPEJUEHTOB Ha (DU3UKO-MEXaHHUUYECKHUE
CBOMCTBa OUTYMHBIM KoMmo3uiuil. «Onuil TabJIUM TH3UMUAA TabiIUM cudaTH Ba WUIMUI-
TAaJKUKOT HIUIAPUHU PHUBOXKJIAHTHPULI HCTUKOO/UIapu: MyaMMO Ba euumiiap» Hamanran
Myxannucnuk -Kypunum WucTuTytn PecnyOnmuka mMukécnma WIMHA aMaiuidi KOHQEPEHIUsS
MaTepuauiapu tymiamu, 2020 it 251-253 Ger
9. kat.o’q.I.Akbarov t.f.n.dots.J. Xolmirzayev, t.f.f.d.D.Maxkamov Mahalliy xomashyolar asosida
deformatsion-siljishga bardoshli kompozitsion asfaltbeton qoplamalarining ishlab chigish.
“TabnuM cU(ATUHA OIIMPUIIIA WHHOBAIIMOH TABJIMM TEXHOJOTHAJIAPUHUHT YPHH: MyaMMO Ba
eunmiap” PecnyOnmka Mukécuaarn wiMuii-aManuid KOH(pEpeHIUs MaTepualliapy TYTUIAMHU.
2019 i1 340-341 6
10. N.I'.AxbGapoB X.X.AxOapamueB ABTOMOOWI HYUTapu yUyH HMCCHK-COBYKKA YHIaMITU
KOMIIO3UIIMOH TepMETUK MacTukajmap wunuiad uukum. «HoBble KOMMO3UIIMOHHBIE U
HAaHOKOMITO3ULIMOHHBIE MaTepUabl: CTPYKTypa, CBONCTBA U IPUMEHEHHE
11. Ax6apos WN.I'., HermatoB C.C., boiinamaee M.b. UccnenoBanue ocobeHHOCTEH U (PU3UKO-
XMMUYECKHX CBOMCTB HEMOAM(DUIIMPOBAaHHBIX HE(PTAHBIX OMTYMHBIX MaTepuaioB // Universum:
TexHuveckne Haykd: JIEKTPOH. HaydH. xkypH. 2020. Ne 2(71). URL: http://7universum.com/
ru/tech/archive/item/8809

MEXAHUKA BA TEXHOJIOT'MS MJIMUI )KYPHAJIH, 2021, Ne4 (5)
82



ABTOMOBIJI BA KUIIJIOK XYKAJIMK MAILIMHAJIAPU

YJIK 633.31: 631.51
OQBUG’DOY NAVIGA KATAMIN FUNGITSIDINING TA'SIRI
Imomqulov U. B., Boltaev O. T., Xaydarov K. S.

Annoranmusi: Hozirgi kunda insoniyat oldida turgan eng asosiy muammolardan biri bu
kun sayin ko’payib borayotgan yeryuzi aholisini xavsiz oziq ovqat mahsulotlari bilan
taminlashdir. Bu maqsadga erishish uchun oziq ovqat sifatida foydalaniladigan o’simliklarni
zararkunandalardan himoya qilish magsadida turli hil kimyoviy vositalardan foydalaniladi. Shu
magsadda foydalaniladigan kimyoviy vositalarning bir guruhi bu fungitsidlardir. Fungitsidlardan
foydalanish jarayonida eng asosiy etiborni magbul va havsiz do’zalarni aniqlashga qaratish
lozim.

AnHotanusi: OJlHa U3 OCHOBHBIX 3aJa4, CTOSIIIUX CErOAHS Iepe]] YeIOBEYEeCTBOM, - ITO
obOecriedeHne O€30MacHON eoil pacTymiero umcna Jojaei Bo Bcem wwupe. Jlis 3Toro
WCIIONIB3YIOTCSL pa3fIMYHbIE XUMHUYECKHE BEIIeCTBAa JJIs 3alMThl MUIIEBBIX PACTEHUN OT
BpGIIHTGJIGfI. O,IIHOfI U3 Ipynil XUMHYCCKUX BCUICCTB, UCITOJIB3YEMbBIX JJIA 3TOMH Oeiin, ABIAIOTCA
¢byarumuasl.  [Ipu  ucnonp3oBaHuu (QYyHTULIKMIOB OCHOBHOM ymop cienyeT jAenaTh Ha
OTIpeIeIeHNe ONTHUMAJIbHBIX U 0€30MaCHBIX J103.

Annotation: One of the major challenges facing humanity today is to provide safe food to
a growing number of people around the world. To achieve this, a variety of chemicals are used to
protect food plants from pests. One group of chemicals used for this purpose are fungicides.
When using fungicides, the main focus should be on determining the optimal and safe doses.

Kalit so’zlar: Katamin, fungitsid, ogbug’doy, nihol, niholning yer ustki qismi.

KiroueBble caoBa: Karamub, ¢GyHrunua, mnelpei, HOPOpPOCTOK, HaJ3€MHas 4YacTb
MPOPOCTKA.

Keywords: Catamine, fungicide, buckwheat, seedling, aboveground seedling.

Fungitsidlar (lot.fungus zamburug® vacaecdo — o‘ldiraman) — gishloq xo°‘jaligi ekinlari
kasalliklariga qarshi qo‘llaniladigan kimyoviy moddalarning, bir guruhi bo'lib, o‘simliklar
kasalliklari qo‘zg‘atuvchilarini yo‘q qiladi, ularning rivojlanishini batamom yoki gisman
to‘xtatadi [6].

Kimyoviy xususiyatlariga garab fungitsidlar anorganik (bordo suyugligi, ohak oltingugurt
gaynatmasi, tuyilgan va colloid oltingugurt, mis kuporosi, temir kuporosi, misning xloroksidi va
boshqgalar) va organik (kaptan, vektra, karatan, topaz, bronotak va boshqalar) birikmalariga,
shuningdek, antibioticlar qatoriga kiradi. Kasallik qo‘zg‘atuvchilariga ta’sir etishi xususiyatiga
ko‘ra, fungitsidlar himoyaviy (oldini olish) va davolovchi turlarga bo‘linadi. Himoyaviy
fungitsidlar o‘simliklarning zararlanishi va kasallik tarqalishi oldini oladi, asosan,
qo‘zg‘atuvchilarning bo‘linish (ko‘payish) organlarini yo‘qotadi. Davolovchi fungitsidlar
o‘simlik kasallanganidan keyin zamburug® mitseliysi, qo‘zg‘atuvchining ko‘payish organlari va
qishlaydigan bosqichlariga ta’sir etib, ularni nobud qgiladi [2].

O‘simlik to‘qimalari ichida tarqalish xususiyatiga ko‘ra, sirtdan va singib (ichdan) ta’sir
ko‘rsatadigan turlarga bo‘linadi. Sirtdan ta’sir etuvchi fungitsidlar o‘simlik sirtidagi kasallik
qo‘zg‘atuvchilariga bevosita tegib, ularni nobud qiladi. Ularning samaradorligi ta’sir qilish
muddati, miqdori (dozasi), ishlov berilgan sathdan ushlanib golish darajasi, tuprog havo
sharoitlariga bog‘liq. Singib ta’sir etuvchi fungitsidlar o‘simlik to‘qimasiga barg, tana (poya),
ildiz orqali o‘tib, kasallik qo‘zg‘atuvchilariga ta’sir etadi yoki o‘simliklarda modda almashinuvi
jarayonida qo‘zg‘atuvchilarning rivojlanishini to‘xtatadi; samaradorligi o‘simlik to‘qimalariga
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singish tezligi (qisman meteorologik sharoitlarga bog‘liq) bilan belgilanadi. Ishlatilish
sharoitlariga ko‘ra, fungitsidlar urug‘likni dorilashda, tuproqdagi kasallik qo‘zg‘atuvchilarini
yo‘qotishda, o‘simliklarning tinim davrida (erta bahor — kurtak ko‘kargunicha, kech kuz va
qishda qo‘zg‘atuvchilarning qishlaydigan bosqichlariga), vegetatsiya davrida (asosan, yozda
kasalliklarning oldini olish preparatlari), omborlarni dudlash va purkashda qo‘llaniladigan
turlarga bo‘linadi [11].

Hozirgi davrda 200 dan ortiq fungitsidlar ma’lum, ularning 1500 dan ortiq birikmalari va
preparatlari dust, emulsiya konsentratlari, suspenziya, kukun, ho‘llanuvchi kukun, aerozol, pasta
ko‘rinishida ishlab chiqariladi. Fungitsidlarni ishlatish usullari: purkash, changlatish, sepish,
urug‘likni dorilash, urug‘likni va omborlarni gazlash (fumigatsiya) va boshqa fungitsidlar bilan
ishlashda texnika xavfsizligiga amal gilish lozim [13].

O‘zbekiston qishloq xo‘jaligida 90-yillardan boshlab Yaponiya, Germaniya, AQSH,
Shveysariya, Hindiston firmalarida hamda "Navoiy elektrokimyo zavodi" aksiyadorlik
jamiyatida ishlab chigarilgan yuqori samarador fungitsidlar qo‘llanilmoqda. Ko‘pgina
mamlakatlarda, shu jumladan, O‘zbekistonda fungitsidlarni qo‘llash qonun bilan tartibga
solinadi.

Quyida biz Katamin fungitsidining bug’doy urug’i unuvchanligi va rivojlanishiga
ko’rsatadigan tasirini o’rganish maqgsadida o’tkazilgan tajriba natijalarni keltirib o’tamiz.

Tajriba uchun mamlakatimiz hududida ekiladigan “ogbug’doy” navi va Boshgirdiston
davlati hududida ekiladigan “Bashkiriskiy” nomli bug’doy navlaridan foydalandik. Tajriba
uchun daslab yuqoridagi navlarning saralangan 30 donadan bug’doy urug’lari petri likopchasiga
filtir qog’oz ustiga joylashtiriladi, so’ngra bubug’doy donlariga belgilangan do’zadagi katamin
fungitsidi bilan ishlov beriladi. Biz urug’larga ishlov berish uchun ikkala nav uchun ham toza
suv hamda, kataminning 0,0125 % va 0.025 % eritmalaridan foydalandik.

1-jadvalda ogbug’doy naviga kantrol variant sifatida faqatgina toza suv bilan ishlov berildi.
Olingan natijalardan ko'rinib turibdiki, o’simlikning umumiy uzunligining eng pastini 13,5 sm,
eng yuqori ko'rsatkichi esa 30,4 sm ni, o’rtacha uzunligi 22,50 sm ni, nihol uzunligining eng
pastini 7 sm, baland ko'rsatkichi esa 11 sm ni, o’rtacha ko'rsatkichi 8,24 sm ni, gipokatili
uzunligi eng kichigi 5,1 sm ni, eng yugorisi 8,3 sm ni, o rtachasi 6,85 sm ni tashkil etadi.
Ildizlar soni 3 tadan 6 tagacha, ko prog 5 ta bo'lishi, ildizning uzunligi esa 5,5 sm dan 19,5 sm
gacha yetishi, umumiy uzunligi o'rtacha 14,26 sm ekanligi, niholning yer ustki gismi og’irligi
0,1026 gramdan 0,2552 gramgacha bo'lib, o rtacha ogirligi 0,179 gramgacha bolishi aniglandi.

Oq bug’doy naviga toza suv bilan ishlov berilgandagi oilingan natijalar 1-jadval
No Umumiy Nihol Gipokatili lldizlar | Niholning yerustki lldiz

) uzunlik uzunligi uzunligi soni qismi og’irligi uzunligi
1 21 7,1 5,1 5 0,1617 13,9
2 20,2 7,5 5,2 5 0,1342 12,7
3 26,7 7,2 6,2 5 0,1861 19,5
4 23,1 7,1 6,1 5 0,1765 16

5 21,5 7,8 6,7 3 0,1801 13,7
6 22 8,9 7,8 5 0,1692 13,1
7 28 8,5 7,2 5 0,2411 19,5
8 24,7 8 7 5 0,1964 16,7
9 21,1 8,4 7 5 0,2111 12,7
10 22 8,7 5,2 5 0,1635 13,3
11 21,7 8 7,5 5 0,1831 13,7
12 23,8 9,5 7,5 5 0,1418 14,3
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13 25,7 8,5 7,5 5 0,2112 17,2
14 25,9 8,4 8 5 0,2011 17,5
15 19 6,5 6 5 0,1881 12,5
16 22,6 7,5 7 5 0,1701 15,1
17 30,4 11 8,3 5 0,2382 19,4
18 22,3 8,4 7 5 0,1446 13,9
19 17 7,4 6,7 5 0,1226 9,6
20 13,5 8 6,6 5 0,1026 5,9
21 23,6 7 6,1 5 0,1681 16,6
22 22 7,8 7,3 5 0,1871 14,2
23 23,2 9,3 7 5 0,1496 13,9
24 23,1 10,2 7,8 6 0,1675 12,9
25 23,9 9,8 7,9 4 0,1983 14,1
26 21 8,4 7,8 5 0,1526 12,6
27 20 7,2 59 4 0,1343 12,8
28 25,9 9 6,9 5 0,2125 16,9
29 18 8,6 6,7 5 0,2233 9,4
30 22,3 7,7 6,6 5 0,2552 14,6
O'rtacha | 22,50667 | 8,246667 6,853333 4,9 0,17906 14,26

2-jadvalda tanlab olingan oq bug’doy navi urug’lariga katamin fungitsidining 0.125 %
eritmasi bilan ishlov berildi. Bunda tahlilga ko'ra ildizlar soni 4-5-6 tadan bo'lib, ko'proq 5
tadan uchrashi, o'simlikning umumiy uzunligi 12,9 sm dan 26,4 oraligida, niholning
uzunligining 6 sm dan 12,9 sm oralig'ida, Gipokatili uzunligi esa 4,6 sm dan 7,1 oralig'ida, ildiz
uzunligi 5,4 sm dan 15,2 oralig'ida, Niholning yerustki qismi og’irligi 0,094 gramdan 0,223
gram oraligida uchrashi kuzatildi. Taxlil uchun olingan belgilarning o’rtacha ko’rsatkichlari
quyidagicha bo’ldi: niholning umumiy uzunligi o’rtacha 19.25 ni, nihol uzunligi 8.71ni,
Gipokatili uzunligi 5,72ni, ildizlar soni 4.9 ni, niholning yerusti qismi og’irligi 0.158 ni, ildiz
uzunligi esa 10.53 ni tashkil etdi.

2-jadval
Ogbug’doy naviga 0,125 % katamin eritmasi bilan ishlov berilgandagi oilingén
natijalar
Umumiy | Nihol | Gipokatili | ldizlar | Niholning
Ne . . . . yerustki gismi .
uzunligi uzunligi uzunligi soni ye s uzunligi
og’irligi
1 19,2 8,7 5,6 6 0,2138 10,5
2 18 8 6 5 0,1902 10
3 17,1 6,7 4,9 6 0,1412 10,4
4 19,8 8 7,1 5 0,2182 11,8
5 21,4 7,9 6 5 0,1978 13,5
6 17,4 8,7 5,6 5 0,1578 8,7
7 16,7 6,6 5,6 5 0,181 10,1
8 15,9 7,9 6,7 5 0,1604 8
9 17,9 9,9 5 5 0,1554 8
10 15,3 6,1 59 5 0,146 9,2
11 17,7 7,9 5,9 4 0,1126 9,8

MEXAHUKA BA TEXHOJIOT' WS MJIMHUI XKYPHAJIH, 2021, Ne4 (5)

85




ABTOMOBIJI BA KUIIJIOK XYXKAJIMK MAILIMHAJIAPU

12 16,8 8,1 5,4 5 0,1376 8,7
13 25,6 11 4,7 5 0,129 14,6
14 20,8 12,4 6,1 5 0,14 8,4
15 22,2 8,2 6,7 5 0,1773 14
16 12,9 6 51 4 0,0943 6,9
17 19,7 9,3 5,4 5 0,1786 10,4
18 17,2 11,8 6,8 5 0,1726 5,4
19 22,9 10 5,2 5 0,1281 12,9
20 26,4 12,9 5,8 5 0,168 13,5
21 26,3 11,9 6,4 5 0,186 14,4
22 19,7 8,6 6,3 5 0,223 11,1
23 17,1 7,4 5,9 5 0,1326 9,7
24 24,4 9,2 6,1 5 0,1649 15,2
25 20,6 8,5 4,9 5 0,1819 12,1
26 17,9 9 5,2 5 0,1428 8,9
27 15,9 8 6,2 5 0,1249 7,9
28 21,1 9,2 5) 5 0,1304 11,9
29 17,6 6,5 4,6 5 0,1107 11,1
30 16 7 54 4 0,1484 9
O'rtacha 19,25 8,713333 5,716667 4,966667 0,158183 10,53667

3-jadvalda tanlab olingan ogbug’doy navi urug’lariga katamin fungitsidining 0.025 %
eritmasi bilan ishlov berilishi natijalari keltirilgan bo'lib, bunga ko'ra ildizlar sonining 3 tadan 7
tagacha, o rtachasi 5 ta bo’lishi, ildiz uzunligi esa 1,7 sm dan 11,1 sm oraligida bo’lib, o"rtachasi
7,316 sm bo'lishi aniglandi.

3-jadval
Oqgbug’doy naviga 0,025 % katamin eritmasi bilan ishlov berilgandagi oilingan
natijalar
Umumiy | Nihol | Gipokatili dizlar | Niholning 1,0
Ne - - - . yerustki gismi I
uzunligi uzunligi uzunligi soni ye1e s uzunligi
og’irligi
1 18,3 8,5 3,7 5 0,1252 9,8
2 14,9 7,2 57 5 0,1574 1,7
3 13,9 8,2 49 5 0,1421 57
4 19 9 4,8 5 0,1525 10
5 17,6 9 52 5 0,1667 8,6
6 19,2 9 53 5 0,098 10,2
7 20,3 9,2 6,7 5 0,1981 11,1
8 15,7 6,7 5 6 0,1421 9
9 16,9 7,5 4,5 5 0,1334 9,4
10 18 8 4,5 5 0,1336 10
11 14,8 8,1 4,5 5 0,1002 6,7
12 13 6,5 4,3 4 0,0812 6,5
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13 15,7 8 44 5 0,1033 77
14 16 72 5,6 5 0,072 8,8
15 141 9.2 45 6 0,1193 4,9
16 14.9 8.2 4.6 6 0,1337 6,7
17 12.4 6.2 5.7 5 0,1054 6,2
18 10,9 6,4 43 7 0,1154 45
19 155 8,2 6 6 0,1412 73
20 14.9 6,8 46 5 0,1301 8.1
21 14,8 8,3 6,4 5 0,157 6,5
22 133 5,5 5.1 5 01223 78
23 14,6 72 5.1 5 0,1201 74
24 147 75 35 6 0,0965 72
25 11,9 5 4,7 3 0,0792 6,9
26 14.6 6.3 48 5 0,0966 8,3
27 13,7 5,8 4,4 5 0,0872 7.9
28 105 6 3 6 0,051 45
29 9.4 7 38 5 0,0842 2.4
30 5,9 42 35 3 0,0343 17
, 14,64667 7,33 4,77 5,1 0115977 | (31666
o’rtacha 7

O'sinlik umumiy uzunligining eng past ko rsatkichini 5,9 sm, eng yugori ko rsatkichi esa
20,3 sm ni, o’rtacha uzunligi 14,64 sm ni, nihol uzunligining eng pastini 4,2 sm, baland
ko rsatkichi esa 9,2 sm ni, o’rtacha ko rsatkichi 7,33 sm ni, gipokatili uzunligi eng kichigi 3 sm
ni, eng yugorisi 6,7 sm ni, o rtachasi 4,77 sm ni tashkil etadi. Niholning yer ustki gismi og’irligi
0,0343 gramdan 0,1981 gramgacha bo'lib, o'rtacha og'irligi 0,115977 gramgacha bo lishi
o0 rganildi.

Demak, xulosa qgilib shuni aytishimiz mumkinki, Ildizlar sonining o'rtachasi kataminning
0,0125 % va 0.025 % eritmalarining barchasida 5 ta bo'lishi yani ko proq bug doylarda 5 tadan
uchrashi, 0,025 % li katamin eritmasi bilan ishlov berilgandagi 7 tagacha etishi kuzatildi.

Oqgbug’doy naviga 0,125 % katamin eritmasi bilan ishlov berilgandagi quyidagi
gismlarining yuqori ko rsatkichga chigishi aniglandi: o’simlikning umumiy uzunligi 26,4 sm,
niholning uzunligining 12,9 sm, Gipokatili uzunligi esa 7,1 sm, Niholning yerustki gismi
og’irligi 0,223 gram, ildiz uzunligi 15,2 sm bolishi.
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TYPT FUIIUPAKJIA ITAXTAYWINK YOIIUK TPAKTOPJIAPUHUAHT
KYHIAJIAHI TYPFYHJIUT'UHU AHUKJIALL YCYJIN

Xunupos Y. X., Banues b. O.

AHoTanus. Ym0y makonaga TYPT FUIAMPAKIN MaXTaYWIWK YOMHUK TPAKTOPIAPUHUHT
KYHIQJIAHT TYPFYHJIUTHHH aHHUKJIANl ycynura ouja udojanap KEeITUpUITaH OYynud MarvHa-
TPaKTOp arperaTiiapuHd TY3WIIl Y4YyH YJIapHUHT MYBO3aHAT TEHIJIaMajapu Ty3Wiuo,
aFIApWINIIMHUHT CTaTUK YerapaBuil Oypyaru aHUKJIaHTaH

Tasinu cy3aap: Tpakrtop, NaxTauywiauK, KYHJAJaHT, aHUKJIAII, YCYJd, YOMHUK, FOPHUII
PABOHJIUTH, FUIIIUPAK.

[laxTa eTHINTHUPUII MEXaHU3ALUACH MyTaxaccuciapu EKM TaJKHUKOTYMIAPU acocaH
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naxra eTHIUTHPHINTa MYJDKaJJaHraH TPAKTOPHUHT XapakaTJaHUIl cudaTtura Tanadiap
kyiumrad. by 6opana TpakTOpJIapHUHT KOHCTPYKIIMSICHTa KaTTa dbTHOOP KapaTuiuraH. YyHKH
Xap KaHjail ana MaiIoHIapuaa IOpUII PaBOHJIMIU Ba TYPFYH XapKaTJIaHWIIU TPAKTOPJIapHUHT
KOHCTpyKIusutapura oormuaup [1, 3, 7].

FOpuw pagonnuzu 1ed xap Kanaail Wyn mapouTuaa TPAaKTOPHUHT MUHUMAI TeOpaHUII
OWJIaH TEKUC I0pa OJUII KOOWIATUTA alTHIIaIH.

AFapUIMIIHUHT 4YeKiIM Oypuakjapura TeHr OYynran OyiamMa Xamjaa KyHIaJIaHT
KWAJIMKJIAard TPAaKTOPHHUHI IAacTra €KM €H TOMOHIAa CHpraHMai Ba arJapwiMail Typa OJIMII
KOOUIsITH mypeynauk ne6 aranamnu. [2,9,10].

[laxTa eTMIITUPHUII MEXAHU3ALMACH XapEHUIA TPAKTOPJIIAPHUHT TPACKTOPUACH BAKTH -
BaKTH OWJIaH Y3rapuiIMHA XHcOOra OJICaK YIApHUHT KYHJQJAQHT TYPFYHJIWUTHHU SIXIIA
TabMUHJIAN OJIMII KaTTa aXaMUsTra 3ra.

Xo3upru BakTAa XOpIK JaBiaTiiapla acocaH KEHI KAaMpOBIM KHUIIIOK XYXKaJIUK
MalllMHaJIapy OWJIaH arperatjaHa ojlaJiuraH >KymJjaJaH KMUCMaH OM3HUHI MamJIaKaTUMH3/1a XaM
TYPT FUILAMPAKIH IOKOPU MaHEBPYAH TpakTopJapaaH GpoiaanaHul KeIMHMOKIA.

by Ttpakropnap KWsUIMKZAa KyHAAQJIAHI €H TOMOHIa arjapwinml nantuaa 4 HyKTa
aTpoduaa aiaHaIu.

TpakTOpHUHI €Hra CHpPFaHMacIaH Ba arJdapuwiIMaciaH Typa OJIAJUraH KUSJIMTHHU
KVHOAaHZ MYPYHIUKHUHZ CHMAMUK 4Yekau Oypuacu 11e0 aranagu Ba Yy Por OWIAH
OenrwiaHaIu.

IOxopunarunapaan kenu® YMKKAH XOJAa TYPT FUWIAUPAKIM TPAKTOPHUHT KYHJaJIaHT
TYPFYHJIMTHU aMaJIMi TaAKUKOTJIAp OPKAJIH TaxXJINI 3TaMHU3.

Arapna TpakTOPHHMHT OFHPJIMK MapKa3d YHUHT YpTa YW3WFHA OKOWIamraH J1eo
Kapaiiuran 6yicak y xoi/1a KUsIMK/Aa Typral TpakTopra TyIpOKHUHT HopMall peakuusiaapu Y '
Ba Y.", mactra CUpFUHUILINIA KapIIWINK KWIyBYM Kywiap Z' Ba Z" Tabcup 3Taau Ba Kyiluparu
udoa opkanu anuktananu [11,].

Q-cosB=Y,+Y,
Q-sing=2'+2" @)

Arnmapwmm maintuga Y,” =0 Z" =0 6ynca, Q KyduHUHT WYHATUIIHN 4 HyKTaIaH YTaIH.
Cratuk yerapaBuii OypyakHU aHUKJIAII YYyH Ky4wiapaaH 4 HyKrara HucOataH MOMEHT OJIaMU3:

Q-sinB,, -h=Q-cos-B,, -0,5B
€K1

_05B

9B, = 'y (2)

Jlekurun TpakTop armapuiauil Oypuarura etud OopulgaH aBBaJl cupraHaau. by Oypuax
KYHIAJaHT TYPFYHJIUKHUHT YEKJIM aFfapuiuil OypyaruaaH KU4uk OYiauO, acocaH FUIIIUpPAK
OWJIaH TYNPOK OpacuIarv uiamuil kodgpdunrentura 00rIuK 0ynmmu6 y Kyhiuaaru udoaa opkamu
aHUKJIaHAIN

Q-sing, =Z"'+Z"=¢,Q-cosp

€xn

9p, =0 3)
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Oy epaa ¢1 — KYHAanaHr HyHanum OVyiinda FUIAMpaK OWIaH TYNPOK OpacHaard Miarluil
Kod(puImeHTH.

1-pacm KyHaananr TypryHIMKHE aHUKJIALITa JOUP cxema.

KoaddunmenTn @1 TYMpOKHUHT MEXaHHWK XYCYCHATIAPH, IIMHAHWHT THUIUIAPU Ba TasHY
F03aCUHUHT KaTTaJIUTH, XapaKaT F03aCHHUHT HOTEKHCITUKIapura OOFIHUK.

Funmmupaxim  TpakTopiapHu — XapakaTIaHWII —IIAPOUTHUTA HHCOATaH  THILTAIIUII
KO3 PUIMEHTH (1 MUKIOPH KyHHIaTry )KaaBaiia kentupuirat [14].

XapakaTJIaHHII IIAPOUTH Tunrnammim ko3QPUIHEHTHHUHT (1 MEKIOPH
Acdantium i#yn 0,6 -0,75
[aran éTKU3MIATAH Y 0,5-0,65
Tom Tepunran Hyn 0,4-05
EMFI/IpIIaH KCWHHTH J1aja Wyim 0,35-0,5
Kymmu ityn 0,65-0,75
Kypyk nana itynu 0,65-0,75
by3 ep 0,7-0,9
Anrns 0,6-0,8
Xaitnanran ep 05-0,7
Dkwira TaiépiiaHTan ep 0,4-0,6

OnguHry FUIAMPAKIMPH  SIKUHJIAIITUPWITAH €KW yd4 FUIAUPAKIN TPAKTOPIApHUHT
armapuwmuimn AB Yk arpobuma pyu Oepanu. IllyHuHr ydyH OyHmail TpakTopiap OwuiaH
KWSUIMKIAH Tymymjaa €KM YUKUIAA SXTUETKOPJIMK 4YOpacuHu Kypuil 3apyp. Kusnuknax
Tymymga €Ki Yukuiga €Hnald xapakar KWIMII TakKukiaHaau. YyHkH Oy BakTa TPaKTOPHHUHT
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AB YK 6yiinab aiimanuimmra UMKoH spataau. Ctatuk arpapunuinHuHr [20] yerapaBuii Oypuaru
TpaKTOpJiap YUyH Kylujgaruya:

d
OB = (4)

Oy epna d — TypFyHIIUK €JIKACH, M.

K¥yn TpakTopiapHUHT OJIUHTY YKU TEOpaHUIIMHM KaMaTUPUII MaKcaluaa MabIyM Y,
Oypuakka oragurad Kuinob sicanagu. bypyak y, HUHT KaTTaJuru Maxcyc KyHWIraH TasHd OuiaH
yerapajaHaiu.

Bbynpaii TpakTopiap €H TOMOHIa OfraH/ia OFUPJIUK MapKa3u IIapHUP TEKUCIUTH Oyitnua
A macodara cumkuiiay, seEu A = tg v, (h — hy).

Orupnuk Mapka3u Y3MHUHT TEKUCIUTUAA e Macodara €H TOMOHTa CHIDKIIIIN:

a
e=E-va(h—h1): (5)
Oy epna v, = tgy
Oy TpakTOpJApHUHT TYPFYHJIUTUHY NacaliTUpaau, YyHKU
d-e

th ger h (6)

byHnaH Tamkapu, KUSIMKIAa TPAKTOPHUHI NACTAArd FWIIMPArd KYIPOK HOKJIAHAU.
Hatwxkana my mmHaHUHT AeopManusiaHuIng opTaau. by sca oFMpiMK Mapka3WHU siHajia €H
TOMOHIa CWDKUIIra onud kenaau. Mabiymoriapra Kypa, OFMpPJIMK MapKa3WHUHT OyHjai
CHWJDKUIIIAPU TPAKTOP TYPFYHJIUTHHH 6..... 8% raua kamaiitupanu [18].

XyJoca

Fyza Ba Oomka KHIUIOK XVKalIMK SKHUHJIApH KaTop oOpajapura HIUIOB Oepuiiia
KYJUIAHWIAIUTaH TYpT FWIAUPAKIM YOIWK TPAKTOPJIAPUHUHT KYHAAIAHT TYpPFYHJIUKIAPUHH
TaJAKUK STHUILI OpKaJIN OJMHIaH Mabiaymoriaap MTA napHUHT TMHAMUK KYpCaTKUYJIapUHU aHUK
MHUcoJIIapa XxucoOmam UMKOHIUHY Oepajiu.

lynunr yuyn Kumoiok xykamuruga MakOysn MalldHA TPaKTOp arperamiapHU KyIUTail
MalllHajap JBUTaTeNu KyBBaTHAaH (oipanaHuIl caMapaJOpUINTHHU OLIMpPaad Xamja
OakapwiraH MWIUIAPHUHT TaHHAPXUHHM, MeXHAT cappuHM Ba EHWIFM Moiutam capduHu
KaMalTHpUILTa UIMKOH Oepasy.
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VK 675.02.402.541.6

NCCIEJOBAHME CTPYKTYPBI, COCTABA U ®PU3NKO-XUMHUYECKHUX
CBOMCTB BEHTOHUTA

Hermatos C. C., Tynsaranoa B. C., [llapunos ®@. ®@., Banuesa I'. ©.

TpaaWIMOHHBIM CBIPEEM ISl TPOU3BOJICTBA KEPAMHYECKHUX M3ACIUA C TUIOTHBIM
YEPETNKOM SIBJISIOTCSI OTHEYNOPHBIE M TYTOIJIABKUE THUIPOCIIOIUCTOKAOIUHUTOBBIE  TJIMHBI,
TJIaBHBIM 00pa3oM MECTOpOXACHUH YKpauHbl. B CBA3M C pacmamom OBIBIIEr0 COr03a W
oOpa3oBaHHeM camMocTosATeNbHON  PecryOnmmku  Y30eKHCTaH — yCIOKHWIACH — TOCTaBKa
OTHEYTNOPHBIX TyroriaBkux muH u3 cTtpan CHI' m Bo3pocna neumUTHOCTH ATHUX TIWH IS
MPOU3BOJCTBA KEPAMHUKM pa3IMYHOTO Ha3HaueHus. B CBsA3M C 5TUM, HCCIIeOBaHUE
BO3MOKHOCTH HCITIOJIb30BAHUS HOBBIX CBHIPHEBBIX MaTEpHAIOB, B YacCTHOCTH, OCHTOHHWTA, B
MIPOU3BOJICTBE KEPAMHUUECKHX U3JCIUN TPUOOPETAET aKTyaIbHOE 3HAUCHHE.

JlanHass paboTa TMOCBSINEHA HCCIIEIOBAHWIO HOBBIX MCTOYHHUKOB MECTHOTO CBIPBS IS
MIPOU3BOJICTBA TOHKOKEPAMUYECKUX HM3JCITUNH — MOHTMOPHJUIOHHTOBBIX (OCHTOHUTOBBIX) TJIMH
V30ekucraHa, T.K. UMEIOTCS OTPOMHBIC 3aJIEKM TaKUMX TIJIMH. Pa3BemaHo W pa3paboTaHO
HECKOJIBKO MECTOPOXKIICHUH MIETOYHBIX U MICIIOYHO-3EMEIbHBIX OCHTOHHTOB BYJIKAHOTEHHO -
0CaJIOYHOro TUma: A3kamapckoe ¢ 3amacamu 6,5 MiH. T., KarTakypranckoe ¢ 3amacamu 25,6
MIH.T., Jap6asunckoe - 44,8 muH. 1., Kenecckoe —29,7 MIH.T., a Takke H3BECTECH pAJl
nposiBieHu# [1]. imeeTcss MHOTO pa3BeJICHHBIX MECTOPOXKACHNUN OCHTOHUTOBBIX TJIWH, KOTOPHIS
UCTIONIL3YIOTCS. B CaMBIX Pa3HOOOpa3HBIX OTPACISIX IMPOMBIIIICHHOCTH, B OCHOBHOM, B
MIPOU3BOJICTBE CTPOUTEIHHBIX MAaTEPUATIOB.

Bricokass aucrepcHOCTh OEHTOHUTOBBIX TJIMH O0ECIEYMBACT WM 3HAYUTEIHHYIO
IJIACTUYHOCTh. JTU CBOMCTBA TJIMHBI CBSI3aHBI C MUHEPATIOTUYECKUM COCTABOM, TJie OCHOBHBIM
TJIMHOOOPA3yIOIIMM MHUHEPAJIOM SIBIIIETCSI MOHTMOPHJUIOHUT, BCTPEUAIONICICS B BHUJIE YACTHIL
Majoro pamepa.

benTtonuToBass riMHa HaBOMIICKOrO MECTOPOXKAEHUS HCCIEAOBaIach B KayeCTBE
JOCTYITHOTO BBICOKOIUTACTUYHOTO CHIPBS IS KEPAMUKHU.

['muna saBnsieTcsl MpeacTaBUTENEM IUPOKO PACIPOCTPAHEHHBIX MIEIOYHO3EMETbHBIX
OCHTOHUTOBBIX TJIMH Y30eKHUCTaHAa. BEHTOHWUTOBAs TIJIMHA MMEET JKENITBIA IIBET, 3€MIIMCTBIN
y3JI0M, OTJIMYAECTCS HEBBICOKMM KOJIMYECTBOM KpACSIIMX OKCHIOB IO CPABHEHHUIO C JIPYTrUMU

MECTOPOKIACHUIMU.
B Tabmume 1 mpuBegeH XMMHUYECKH COCTaB OEHTOHMTOBOW TJIMHBI HaBowiickoro
MECTOPOKIAECHHUS.
Tabnuna 1
XUMHYECKUHA COCTAB HABOMHCKOM OEHTOHUTOBOI IJIHHBI
Howmep Coneprxkanue OKCHJI0B, Mac. %
mpo0

Il.o.o SiOz A|203 Fe,03 CaoO MgO Na,O K>0 TiOz

1 5,13 66,24 |16,92 | 2,61 1,64 1,51 1,95 3,22 0,81

2 4,23 61,55 | 14,60 | 3,65 8,66 2,61 1,82 2,23 0,65

3 4,56 65,76 | 15,58 | 3,78 3,36 2,32 1,90 2,70 0,80
Beicokoe conmepkanne SiO; B XMMHYECKOM COCTAaBE TJIMHBI CBHJCTEIBCTBYET O €ro
3aMecOYeHHOCTH. BhICOKOE coep)kaHue MIEIOYHBIX OKCHIIOB CBHJICTEIILCTBYET O 3HAYUTEIHLHO
OO0JIBIIIOM COAEPIKAHUU THUIPOCIIONBI, KpOME TOro, BhICOKOe coaepkanue K,O mo cpaBHeHHIO €

|
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Na,O xapaktepHo ansi MHOTHUX 00pa3loB OEHTOHUTOBBIX IMH peruoHa [2]. ConepikaHue
KpacslIMX OKCHJIOB HECKOJbKO IPEBbIINIAeT TPEOOBAHUA TEXHUYECKUX YCIOBUU. bosbiioe
COJIEp’)KaHUE OKCHUJOB UIEJIOYHO3EMENBHBIX 3JIEMEHTOB SBISETCS PE3YAbTATOM 3aIIOJHEHUS
00MEHHOTr0 KOMIUIeKca TnHbl HoHamu Ca u Mg.

Ha pentreHorpamme O€HTOHHUTOBOW TJIMHBI OOHAPYKEHBI AU(PPAKIIMOHHBIE MAKCUMYMBI
wumara (d/n = 1,019; 0,501; 0,373; 0,334; 0,256; 0,247; 0,239; 0,223; 0,198; HM™),
moutmopmiuionuta (d/n = 1,377; 0,449; 0,303; 0,257; 0,229 um), kBapua (d/n = 0,475; 0,425;
0,334; 0,247; 0,229, 0,223; 0,213; 0,201; 0,199; 0,198; 0,181 um), ansoura (d/n = 0,590; 0,406;
0,308; 0,373; 0,355; 0,334; 0,322; 0,296; 0,239 uwm), omuroknasa (d/n = 0,647; 0,451; 0,406;
0,318; 0,257; 0,251; 0,229; 0.,82 uwm), kaonmuuura (d/n = 0,700; 0,350; 0,255; 0,239 M),
anopruta (d/n = 0,406; 0,381; 0,318; 0,296; 0,251; 0,213; 0,201 wm) u apyrux. Ilo
WHTEHCUBHOCTH JINHUN B KOJIMYECTBEHHOM OTHOIICHUHU MPE00IIajaloT THAPOCTIOAA U KBapII.

Ha Ttepmorpamme  OEHTOHHUTOBOM  TJMHBI  OOHApPYXEH  TEPBBIH  TIyOOKHIA
supoTepMuueckuii 3dgdexr npu remneparype 1300°C. 3a nepBbIM SHAOTEPMUUECKUM dPHEKTOM
HAa KpWBOW oTMeTaeTcs cnadbii uw3ruO. Ilepbiii sHAoTepmuueckwii 3¢ (deKT oTBeyaeT
BBIICTICHUIO MEXIAKEeTHOM BOJIbI CIOUCTHIX MHHEPANOB, clIaOblii M3rud, oOHApY>KEHHBIA MPHU
265°C mocne nepsoro 3HA0dpdexTa 00YCIOBIEH NPE0OIaJaHMEM B COCTABE IOTTIOIEHHOTO
KOMIUIEKCA MOHTMOPHMJUIOHWTA JBYXBAJIEHTHHIX KaTHOHOB. Ilpu Temmeparype 555°C
HaOJI0AaeTCsl BTOPO HA0TEpMUYEeCKU 3(h(HeKT, BBI3BAHHBIN MOTEPEH THAPOKCHUILHON BOABI U
MOAM(DHUKAMOHHBIME HM3MEHEHMAMH IIPUCYTCTBYIOIEro KBapua. Ilpu Ttemmeparype 935°C
HaOmromaercss ciadblii  AK30TepMHUECKU 3(PQeKT, CBA3aHHBIA C TNepeKpucTaUIM3annueit
aMOp(HBIX TPOAYKTOB PA3JI0KEHHUS.

Jliis mony4enust 60s1ee MOJTHOW XapaKTEPUCTUKA HABOUKWCKONW OEHTOHUTOBOW TITMHBI OBLIT
M3Y4YEeH KOMIUIEKC (PU3UKO-XUMHUYECKUX U TEXHOJOTHYECKUX CBOMCTB, B pe3ylbTare KOTOPOTO
OBLTH TIOJTYYCHBI CISAYIONINE PEe3yabTaThl: IDIOTHOCTH TIUHBI — 2,50 r/em®; oGbeMHsIi Bec — 1,8
F/CM3; HaOyxaemocth — 150-200%; 4ymcno mIacTUYHOCTH - 35; KoymougaidbHOCTh A0 60%;
Bojgo3aTBOpeHue — 14,5-15,7%.

Cas3yromias crmocoOHOCTh IPU COOTHOIIEHWH OeHToHuTa M necka 1:3 = 2,1+3,0 MIla.
I'panynomerpuueckuii coctaB IJIMHBL cojaepxkaHue 4dactul pazmepoM <0,001 mm o 63%;
gactuil pazmepoM 0,01-0,005 mm cocrasmsiet 9,2—-31,3 %.

C wnenpro uccnenoBanus (PU3UKO-MEXaHHUECKUX CBOMCTB 000XIKEHHBIX 00pa3I[0B HAMH
U3ydanach CONPOTHBISIEMOCTh IOCIECIHUX HANpPSOKEHUSIM cxkaTuss u u3ruba. [lomydeHHbie
pe3ynbTaThl npuBeneHbl B Tabi. 3.2. Kak u cienoBaio 0XuaaTh, MEXaHHYECKas MPOYHOCTh
00pa3loB HAXOIUTCA B OIpPENEICHHOW 3aBUCUMOCTH OT KEPaMHMKO-TEXHOJOIMUECKUX CBOWCTB
00pa31oB. Y BceX ONBITHBIX 00pa3lloB 3HAYEHUSI MEXaHUYECKON MMPOYHOCTH MOCTETIEHHO PACTyT
C YBEIMYEHHEM TeMIepaTypbl OOXWTra M TMPOLEHTHOTO coAepaHus kBapua. JlaHHas
3aBUCHUMOCTh OO0Ji€€ HAarJIsSIIHO BBIpAXKAeTCSd Ha 3HAYEHUSX MEXaHMYECKOW HPOYHOCTH IMpHU
wsrube. OJHAKO MeXaHW4ecKas MPOYHOCTH 00pasioB mpu Temmeparype 1100°C Heckoabko
CHIDKAETCHS.

Tabmuna 2
Kepamuko-texnonoruvyeckue cBorictBa OenToHnTa HaBowuiickoro
MECTOPOKICHUS
HanmenoBanue nokaszarenei [Tocne Temneparypa o0xwra, °c
CymE 1950 | 1000 1050 1100 1150
OrneBas ycazaka, % - 9,76 10,68 10,10 9,86 9,05
Bonomnoriomenue, % - 6,96 3,32 4,82 8,46 12,5
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Kaxxymiasicst mioTHOCTh rlem® - 1,69 1,84 1,75 1,61 1,33
Mexannueckas po4-HOCTh - 30,42 | 32,70 30,48 21,03 8,28
nipu n3ruoe, Mlla

OTKpBITast IOPUCTOCTH, %o - 18,95 12,92 14,27 17,88 24,82

Kak BuaHO u3 naHHBIX Tabi..2, XapakTep M3MEHEHHUS YCaJKWd MO Mepe MOBBILICHUS
TEMIIEPaTypbl O0KHMIra HECKOIbKO MeHsercs. Ilpu Temmeparype 950-1000°C 3nauyeHwus
IUIOTHOCTH, MEXaHWYECKOM TMPOYHOCTH HUMEIOT MaKcuMajbHOe 3HayeHue. [loaTomy MOKHO
CKa3aTh, YTO ONTHMAJBHON TeMmepaTypoil oOkura OeHToHnTa HaBOMICKOTO MECTOPOXKIECHUS
sisercst 1000°C.

Takum o0pazom, HaBouWiickas OEHTOHUTOBAs TIJIMHA SBISIETCS MOJUMHHEPATBHON C
npeoOiagaHueM TUAPOCToAbl W KBapma. I[lo 4uciny MIACTUYHOCTH  OTHOCUTCS K
BBICOKOIUIACTUYHBIM TIJIMHAM. B XMMHYECKOM COCTaBE€ TJIMHBI COJEPKAHUE XPOMOTEHHBIX
OKCHJIOB HECKOJIBKO MPEBBIIIAET TPeOOBaHUS TEXHUYECKHX YCIOBHA K OCHTOHUTOBBIM TJIMHAM
JUIS. TOHKOW KEPaMHKH.
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HCCJIEJOBAHHUE CTPYKTYPbI, COCTABA U CBOMCTB
KPEMHUUCOJAEPKAIIIUX OTXO/J10B ITPOMBIIIIVIEHHOCTH

Hermaros C. C., Tynsaranosa B. C., lllapunioB ®@. ®., Banmuesa I'. O.

C ojpanpHEHIIMM POCTOM OOBEMOB  TMPOM3BOJCTBA MPOAYKIIMH  KEPAMHYECKOM
MPOMBINIJICHHOCTH, BCE OONbIlEe YBEIUYMBACTCSA MOTPEOHOCTh B CBHIPHEBBIX MaTepHaNax:
KOHAWIMOHHBIX MPUPOJHBIX I'NIMHAX, KBAPLCBBLIX W IMOJICBOIOIMATOBLIX W APYrux MaTcpuUaliax.
Haubonee s pexTuBHBIM CIOCOOOM IKOHOMUU MPUPOTHBIX MATePUATBHBIX PECYPCOB SBISETCS
HCIIOJIB30BAHHUE OTXOJOB PA3JIMYHBIX IMPOHU3BOACTB - BTOPHUYHOI'O CBIPbA. PaIII/IOHaJ'II)HOC
WCIIOJIb30BaHNUE OTXOJOB MPOU3BOJCTBA TaKXKe CIOCOOCTBYET CHIKEHUIO CE0ECTOMMOCTH
NPOAYKIMM, HE yXy[ulas €€ OCHOBHBIX (PU3MKO-MEXaHMYECKHX CBOWCTB, PpACIIMPEHUIO
CBIPBEBBIX PECYPCOB.

Llenpto  nmanHOM  pa®oOTBl  SBISETCS  UCCIeNOBaHUE  (PUIUKO-XUMUYECKUX U
TEXHOJIOTNYCCKUX CBOMCTB CIIc HE HCIIOJIL3YCMOI'O B HaACTOALICC BpeMs
KpEMHe3eMCOoiepKallero oTXolla  3epHoIepepadaThiBaroIIeh MIPOMBIIIJIEHHOCTH c
HUCIIOJIb30OBAHHUCM COBPCMCHHLIX MCTOJOB aHAJIM3a. Exer OOHO IIO y36eKI/ICTaHy B OTBAJIbl
BbIOpackiBaeTcss Ookoyo 70-80 ThIC. TOHH TaKOro OTXO0/a, KOTOPBIM MOCIE TEPMUUYCCKUMA
00paboTKM MpeBpalIlaeTcs B JOPOrOCTOAIIEE YHCTOE KpeMHe3eMcoAepikaliee colpbe. Metogom

MEXAHUKA BA TEXHOJIOT' WS MJIMHUI XKYPHAJIH, 2021, Ne4 (5)
95



TEXHOJIOI'A

XUMHUYECKOTO  aHallM3a YCTAaHOBIEH XUMHUYECKHH COCTaB  HEOOOXIKEHHOrO0  OTXO0/a
MPOMBIIUIEHHOCTH, W OTX0Ja, MpeABapuTeiabHO oOoxoKkeHHoro. Ilpuuem, o6xkur orxona
IIPOMBILUIEHHOCTH IPOU3BOJUIIM IIPU TEMIIEPAType 1350°C, BbliepKKa 30 MUH IIpU KOHEYHOU
TEMIIEpaType, CKOPOCTh MOIbEMA TEMIEPATYpPhI cocTasisuia 100°/4ac.

Pe3ynbTathl onpeneneHuss XUMUYECKOTO COCTaBa HEOOOXKEHHOTO U 000XIKEHHOTO TIPH
1350°C 0TX0/1a IPOMBILLICHHOCTH [PHBEICHBI B Ta0IL. 3.4.

Kax BugHO 13 Tabn. 3.4, oTx0a pHucornepepadaThIBAONIEH TPOMBIIUIEHHOCTH COCTOUT B
OCHOBHOM H3 BBITOparonux 100aBok, SiO,, comep:kaHue IPYrux OKCHIOB HE3HAYMTEIbHO. B
mporecce o0Xura J00aBKM BBITOPAIOT, a HUCCIEAYEMbI OTXOJ] MPOU3BOJCTBA COJEPIKUT
3HaunTeabHOE KomuecTBo SiO; (81,4%) u Al,O3 (13,76%). DT0 MOKa3bIBaeT, YTO 000K KEHHBIH
OTXOJI TIPOU3BOJCTBA MPEACTABISACT OOJBIION MHTEPEC B KAYECTBE CHIPhS IS KEPaMUYECKOU
MPOMBINIIIEHHOCTH.

Jliss  TOATBEpKACHUS JOCTOBEPHOCTH PE3YJIbTaTOB XMUMHUYECKOTO aHalu3a HaMu
MPOM3BEIEH pEHTreHorpaguueckuii aHajau3 oOTXoJa MpOMbIIUIeHHOCTH. C  MOMOUIbIo
pE3yIbTAaTOB PEHTreHOTpadUIecKor AUPPAKTOMETPUH YCTAHOBJICHO, YTO HEOOOXIKEHHBIN
OTXO/JI TPOMBIIIICHHOCTH COJEPKUT B CBOEM COCTAaBE B HE3HAUUTEIHHOM KOJIMYECTBE MUHEPAJIbI
kpucrobanut, TpuauMuT ¥ kBapir (d/n = 0,439; 0,430; 0,415; 0,403; 0,381; 0,373; 0,343; 0,0283;
0,0217 am). IudpakimoHHbIe MAKCUMYMBI 3THX MUHEPAIOB YaCTUYHO HAKJIAIBIBAIOTCS.

Taoauna 1
XUMHYECKH COCTAB KPEeMHe3eMCOoAepKaIero 0Txoaa
3epHonepepadaTbIBalOmIed NPOMbINIJIEHHOCTH
Haunmenosanue Conep:xkaHue OKCUI0B, Mac. %
CBIPBSI SiO| Al, | Fe, |CaO | Mg | KO | Na; | TiO | SOz | Il | Y
2 03 03 O O 2 I

Heob6oxoxeunsnit | 10,4 | 0,42 | 05 | 1,12 10,48 | 056|037 | 0,1 | 0,2 | 355 | 99,6
OTtxon 2 7
O00XKEHHBIH 81,4 | 13,7168 | 142|125 |0,15| 0,34 - 0,24 | 0,23 | 100,
OTxox 6 47

C uenpl0 BBIACHEHHUS IIPOLIECCOB, MPOUCXOJAUIMX IPU HArpeBaHUHU, HPOU3BOIWICA
00XHUT KpeMHE3eMCOepKaIIUuX OTXOJ0B IMpH Temrepatypax ot 600 mo 1350°C ¢ HMHTEPBAJIOM
50°, ¢ BBIJICP)KKOM TpU KOHEYHOW TemmepaType. bbumm momydeHsl AuQpakTorpaMMbl mpod
KPEMHE3EeMCOCPKAIIUX ~ OTXOJ0B, OOOXKEHHBIX TIPH  TEMIIEpaTypux 630-1350°C.
VIHTEeHCUBHOCTh JMHUM O — TPUAUMHTa U 3 - KpUCTOOATUTa HECKOJBKO CHIDKAETCS IO
CPaBHEHHMIO C HEOOOM¥OKEHHOH NpoOOH. DTO TOBOPUT O TOM, UYTO O-TPUAMMUT IPU ITON
TEMIIEpAaType YacTUYHO B3aMMOJECHCTBYET C JAPYTMMM KOMIIOHEHTaMHM. B panbpHEHIIMM, NpU
MOBBIILIEHUH TEMIIEPaTypbl, 3HAUMTEIbHBIX U3MEHEHUI HEe HAaOI0gaeTcsl.

Haumnas ¢ Ttemmneparypsl 800°C Gomee OTYETITHBO BbIpaXeHbl U(PaKIUOHHbIE
MakCUMyMbl 0 — MOJAU(UKAUM KPUCTOOAINTAa C  XapakTEepHbIMU  IOKa3aTeNsIMU
MEKIIOCKOCTHBIX paccrostauii ( d/n = 0,288; 0,270; 0,184; 0,160 HM), a UHTEHCUBHOCTD JIMHUH
KpUCTOOAINTAa U TPUJIUMHUTA HECKOJIBKO MOBBIIIAETCS, YTO CBHUIETEILCTBYET 00 YBEIWYEHUH
coJiepKaHus 3TUX (a3 B cocTaBe 0Opasiia.

B  nanbheiimieM, mpu  TepMooOpabOTKe, ¢  TOBBIICHHMEM TEMIEpaTypbl B
KpeMHe3eMcoiepxKalleit mpode Bce 0oiiblie GUKCUPYIOTCS JIMHUUM MHTEHCUBHOCTU TPHUJIEMUTA,
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Kpucrtobanura u mymumra. Ilocine tepmooOpaboTku mpu 1350°C B ¢dazoBoM cocTaBe MPOOEI
OTMEYAIOTCS B OCHOBHOM [3-KpUCTOOAJIUT U O-TPUIUMHUT, B HE3HAUUTEIHLHOM KOJIMYECTBE .-
KBapIl, IPU TOM UHTEHCUBHOCTD JIMHUI MYJIJIUTA BO3PACTACT.

s olpesesieHUus] TMOBEICHUA KPEMHE3eMCOAEpkKallUX OTXOJ0B IIPU Harpese
MPOU3BOIMIOCH TepMorpaduyeckoe HCCIeJOBaHWE, M OblIa TIOJIydeHa KOMIUIEKCHas
JepuBaToprpaMma KpemHe3eMcojiepkauiero orxoaa. Ha nepuBatorpamme HaOnromaercs
HECKOJIbKO TepMuueckux 3¢ dexron. [lepsriit 3 dexT, cBA3aHHBIN C MOTEpEl TMIPOCKONNYECKON
BJIaru, otMeyvaetcs npu temmneparype 80 C, morepu maccel npu 3ToM cocTaBisitoT 10-11%. Ilpu
170°C maGmomaercs HIOTEPMUUYECKUI dPPEKT, KOTOPBIH OOBICHAECTCS NPEBPALICHUEM O-
Moaudukanuu TpuauMuta 1 - mogudukanuo. [Ipu sTom notepu maccel coctapisitor 14%. A
IIpU TEMIIepaType 260°C MIPOUCXOIUT SK30TePMUUECKUN 2PQPEKT, CBA3aHHBIN C MpeBpalleHuEeM
o — momudukanuu kpuctobanmura B B — Momudukamuio. [Ipu Temmeparypax 315 u 470°C
HaOII0AaeTCs SK30TepPMUUECKUi 3((HEKT ¢ CHIBHBIM BBIIEJICHUEM TeIula. JTO, TI0 — BHIUMOMY,
MIPOMCXOJUT 3a CUET BBHITOPAHUS OPraHUYECKOM YacTH MCCIeNyeMoro oObeKTa, Tak Kak MoTepu
MAacChI IPH 3TOM COCTABISIOT 22-60%.

[Ipu Temnepatype 550°C ormeuaercs TepMudecKkuii 3P eKT, 00yCIOBICHHBINH, BEPOSTHO,
MOIU(UKAITMOHHBIMU TIpEBpalleHus MU KBapua. llepexon o- kBapma B 3 — TPUIUMHT
MPOUCXOJAUT MPHU TEeMIEpaType 870°C, sarem npu 920-1000°C HaumHaeTcs KpUCTaUTU3aLHs
aMOP(HBIX TPOAYKTOB C 00pa30BaHHEM MYJLUIUTA.

B pesynbraTe merporpaduueckux HCCIEIOBAHUN YCTAaHOBIEHO, YTO OCHOBY TPOOBI
KPEMHE3EMCOIepKAILEro OTXO0Ja pHUCOoINepepadaThIBAIONIEH MPOMBIIUIEHHOCTH, O00XKEHHON
MpY TeMIepaType 1350°C, cocraBisior KpHCTOOATUT, TpUAUMHT U KBapil. Kpuctobamur ¢ N,
=1,484, N,=1,487; Tpunumut ¢ Ng=1,473 N,=1,469; Keapy ¢ N. =1,552 N,=1,540.

JlanHbple meTporpaduyecKkoro aHaiM3a COTJIACYIOTCS C JaHHBIMU PEHTTeHO(a30BOrO U
XUMHUYECKOT0 aHaJIN30B. Takum oOpa3zom, KpEMHE3eMCO/IeprKallie OTXO/IbI
pucornepepadaThIBaOIIEH MPOMBIIIEHHOCTH MOCE TEPMOOOPaOOTKH MPHU TeMIleparype 1350°C
coaepxar o — kpucrobanut (d/n = 0,403; 0,283; 0,246; 0,211; 0,173; 0,160 um), B-kprcToOaIUT
(d/n=0,415; 0,253; 0,207; 0,269 um), a- Tpuxumurt (d/n = 0,412; 0,381; 0,373; 0,343; 0,240 um)
u kBapi (d/n=0,245; 0,213; 0,170 um).

Pe3ynbrathl uccienoBaHusl COCTaBa KPEMHE3EMCOAEPKAIIETO OTX0Aa MPOMBIIIIEHHOCTH
MOKAa3aJiy, YTO MCCIIETYyEMbII KpeMHE3eMCOAepKAIUN OTXO0/I MPOMBIIUIEHHOCTH MPEACTABISAET
MHTEpPEC B KAYeCTBE ChHIPhS Ui KepaMHUYECKOW MPOMBIIUIEHHOCTH, B TOM 4YHCIE MOJTy4eHUs
CaHCTPOU(aTHCOBBIX U3ICIUN.
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ABTOMATHCTPAJLUIAPJIA PAHIJIN ACPAJIBTHHU KYJUIAILI BYHNUYA EBPOIIA
MAMJIAKATJIAPHA TA’JKPUBACH TAJKUKH.

Xamunos A. 1., Hypuxaunos A. O.

AnHoOTans. Ymoy mMakonaaa paHrivd acdanbT OSTOHHHHT jKaMoaT TPAHCIOPT Hyiapu
YUYH SPOKJIWINIY Ba YHUHT €PYFIIMK OITHK XOCCaJapy TaAKUK KWJINHIaH.

Kanaut cy3aap: Panrnm acdanstOeToH, moaumep OOFIOBYHM, paHT OEpyBUM IHUTMEHT,
PaHIIMA TYJIIUPIUY, TEPMOILIACTHK.

AnHoOTans. B 3To#l cTathe HWCCiemyeTcss MPUTOJHOCTh IIBETHOTO achanbToOETOHA ISt
O6IJ.[CCTBCHHOI‘O TPAaHCIIOPTAa U €T0 CBETOONTUYCCKHUEC CBOICTBA.

KiroueBbie cjioBa: I[BeTHol acdanbTOETOH, MOJUMEPHOE Bs3YIOIIEE, KpacsIIui
IIUMTMCHT, CBETJIBIN 3aI10JIHUTCIIb, TCPMOILJIACT.

Annotation. This article examines the suitability of colored asphalt concrete for public
transport and its light-optical properties.

Key words: Colored asphalt concrete, polymer binder, mineral agregate, color
pigment,colored agregate, thermoplastic.

Kupum. Mamnakatummzga 2019 dungan Oonuta®d Wynm XyKaauruga JIOHHXa CMeTa
XYXOKaTIapuHU MIUTA0 YMKHIL, KypHJIUII MOHTaX HMIUIAPUHM aMajra OUIMPHIL, IIYHHUHIJEK,
yJIapHU KaOyn KWJINO ONHIINHM KYy37a TyTaauraH TapTuO O0CKWYMa-O0CKUY >KOPUH STHUIMOKIA.
XyKyMaT aBTOMOOMI Hynimapu KypWJIMIIM COXacHJa 3aMOHABUI KypHJIHMII MaTepUasIapuHU
unuiad yukapum 0yinya Kyinma KOpXOHaJIapHU TalIKWI 3TUII OYiinya Ba aBTOMOOWI Hyiapu
Ba CYHHH WHIIOOTIApUHM JoMuxanamga ['epmanus komnanusiapu “Obermeer Panen-Batten”,
“Lomb Ingeneulschaft ”, “Inros Lasker”Ba Snonustauar “Atomix, Mitsui &Co., Ltd.” va Mitsui
Bussan Chemicals KoMIaHusIapy GUIaH paHIIH iy GYEKIapHHE Y36eKHCTOH aBTOMAruCTpal
Hynnapuaa Kyuiam yqyH Uiuiad yuKapuil 103acuaH XaMKOPJIMK YpHATMOK/IA.

Fap6 mamnakarnapuaa WyIIapHUHT PAHTIN KOIUIaMacH WYIUTApHUHT KypUJIUIINIA KEHT
omMMmanammb OOpMOKIa, YYHKM CTAaTUCTUKA paHmmm acanbt #ymmapaa (daBkymoaga
BA3UATIAPHUHT KAMAWMIIMHY KypCcaTMOKAA. MY IHUHT 31 éKu Y1 GeNruIapHHIHT OYMK PaHTH
XaM XaljoBuMiapra, xam mNuénanapra aBTOMOOMJIHMHI KyWwIM OKHMMJIapu Opacuaa Xapakar
Kunmmra Epaam Oepaau."3edpanap” 6enrucu Kyiunranaa, »xkamoaT TPAHCIIOPTH YUYyH TYXTalll,
BEJIOCUTIE]] Wyiutapuaa, nuénanap Hynakiapuaa paHr achanbT-0€TOH KoIlaMajapHiaH
¢doitnanannm camapanu. Kopa TyHHemnapna ok achanbT-0eToH Kymumya EpyFIMK MaHOau
ApaTHIIla KeHT KYJTaHWIa 1

YKaxonmary Kymnab pHBOXIAHTAaH MaMIIAKATIAPAArd Kabu Y3GeKHCTOHAA XaM KaM
KATHOBJIM PaHIIM HYJiap KypWIMIIN OYiuYa TypiH JIOWUXanap MaBxkyld. YOy JIoHuxaiapHU
amanra OLMpHUIAA Kyjdald camapaJd UKTHCOAUN camMapajop Wya KoIUlaMa MaTepuaulapHU
UIIad YMKApHII TEXHOJIOTUSICUHM PUBOMKIAHTUPUIN Tanad »Tuinanu. ByHaaH Tamkapu >kaxoH
MaMajakaTiapuaa KyJUlaHuinaéTraH paHriu-acansT OeToHnmap mry OwiaH Oumpra ToJuMep
acocya Typau ac¢anbT-0eTOH KoIulaMap Y4yH HIIaTWiaérraH OOFJIOBYM Ba pPaHIIU
TYIAMPTUWIAPHA MaMJIakaTUMHU3Aa Oop €KW HYKIWTHH TaJKUK OTUII 3apyp. XO3HupAaa
MaMJIaKaTUMH3 Xyayauaa Hya Kypyiauid y4yH acaiabT-0eToOH KopHIIManap eTkazud OepyBuu
TypAHM KOpXOHaJap OYnummra Kapamaciaas, ynapaa (akaTruHa OUTYM acoCHAard oA Kopa
achanbT-6eTOH KopumiMa TaiiépnaHamu. ByHmail paHrmu ifyn KoruiaManapuHu Y30eKHCTOH
IApOUTHA KYJUTAIAaH OJAWH, >KaxXOH Mamiakatiapuma Oy coxama onud Oopmmaérran
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UIUIapHU TaAKUK Kuium Myxum. [lomumep acocuparum paHrnud Wyn xoriamanapu Oyinua
EBpona mamitakaTiapu TaxkpuOanapu SKyAasM IOKOpH, Kyiuaa HunepmanmusHuHr
KYPWIMIIM Ba3HpJIMIH TOMOHHJAH PaHIIM ac(hanbT-0ETOHHM aBTOMAarucTpauiapia KyJulam
Oyiinua TagKUKOTIApu EPUTHIITAH .

Acocuii kucem: Hunepmangusiga kymnabd idymmap  TyHAa éputunanu. Ilaxap
XyAdy/ulapuaa XaM, YHIaH Talllkapu XyAy/ulapia Xam, BeJIocHIle] HYJulapuaaH TopTUO
aBTOMOOWJI Wyiapurada TyHaa EpuTHIaAd. YOy kamoaT WYIUIapuHM EPUTHIN XKyAa KaTTa
SHEPTHsIHU Taynab 3Tanu, Ba Oy 3ca ¥3 HaBOaTHIa sHAa KaTTa XaXMmjJaard KapOOHAT aHTHUAPHUIIN
(CO,) Tapkanuiiuau ounaupanu. HugepnanaussHUHT WY KypHIUIIT KOMIIaHuscu Oyimur “Dura
Vermeer” xamoaT WyJIJapuHU EpUTHUILIMHM KaMaWTUPUII MaKCaaujga OYMK PaHIJIN
“Luminumpave” sapHU “Panrnm iyn kKommamacu” achanbTuHU unuiad yukau [1]. Makcuman
caMapaJopJMKKa OYWK PaHTIIM TOII, ACSIPIN PaHTCU3 CHHTETHK OofrnoBun (mmadgdod O0FIoBUM)
Ba OK NHUIrMEeHT EpaaMuaa spumrirad. OYWKpOK paHT WYN XapakaTH XaB(CU3IMIUra Ba
IIYHUHTIEK, ac(aabT KOIJIaMaCUHUHT UCCUKJIMK XYCYCUSITIIApUTa XaM Y3 TabCUPUHU KypcaTau.

Hunepnannus wyn kypwinmm BasupiaurdHusr “Rijkswaterstat” arentiuru  2011-iun
ceHTs0p oimma A35 aBToMarucTpaaua CHHOB OYIUMHU YTKa3raH. YMyMui 625 MeTp y3yHJIHKAA
CTaHJApT MKKHU KaTJIaMJIM FOBaKIM acdanbT xamaa 3 Bapuantaa Panriu acanbt (FoBak achanst
OwraH Kopa OWTy™m, FoBak acdaiabT Ba YaKUK TOIl MacTukaiu 1maddod OoraoBuM OwuiaH)
achanpti ETKM3WITaH. by CHHOB OYJIMMUHUHT MakKcaad aBTOMOOWI WYJUTAPHHHHT
SIPOKJTMJIMTMHY Ba YHU KaMoaT EPUTHINNTa TAabCUPUHM YPraHMII 3114 [2].

Omu6 OGopwiraH TaIKUKOTIAp PaHMA acanbT aBTOMOOWI Hyurapuma ¢oiiamaHul
y4yH kaBo0 Oepaau neran xynocara kenuHrad. Kyém Hypu acansT KomaMacuia XapopaTHH
MacTpoK Oynummra oaub Kenaau, HaTHKaaa KaMpoK EPIITHIN Ba ap3iap Kyruiaad [3].

[TynuHrnek, wyjanapHd EpUTWIMILM TAaAKUKOTIApH, KamMoaT TPAHCHOPT WYJJIapUHU
éputnninHu 40% naH OpTUKra KUCKapTUPUILTa ONM0 KETUIIM MyMKUHJIMTY aHUKJIaHTaH. by
HUpUK Xaxmpaard sHeprusHu Texam Ba COy TapKaIMIIMHM Kamaiumura oiaul Kenaju.
EpyFIMKHUHT KYPUHMIIM OYMK paHIIH Myl Kollamacuia cTaHaapT (Kopa paHrim) iy
KOIlJTaMacHra Kaparaija aHua sixIiH.

Ouuk paHrM Myn KOIUIaMacMHHM WNUIad YMKapuil kapaéHuIa Kyroiad abopaTopust
CUHOBIIApH YTKa3WIraH. ABTOMarucTpajiaa MmoiuMep acocuaa Moaudukanusuianrad maddod
OornmoBun TaHnaHraH. Jlennen Ba Xenremo-xanyouid (59.1 Ba 59.6 kM opamurumaru rapoui
KaTHOB KUCMHM) ¥pracuna A35 aBromarucTpanuja *oi TaHiaHraH. A35 aBromaructpan Wymu
Buepnen Ba DHiene opanurua xoamrad 0ynuo, ['epmanus TomoHra Ba y epaan Oy TOMOHTa
KAaTHOBYM MUHTaKaBUH TPAHCIIOPTIAP YUYyH XaM MyXUMAMP.

CunoB 3o0Hacu Kypwidmu 2011-iiun 26-ceHtsiOp KyHuAaH Oyinad 5 KyH aBOM 3TraH.
TaBcusimaru OynuMaan Tamkapu (A) Ba siHa y4 Xuil BapuaHtia ounk panriu acganst (b, C Ba
J1) OynumITapu Talikuil STHIITaH.

A. Tapcusmarum apanamma cudaTHIa YaKUKTOII Ba KOopa MOJUMEp acocuia
Moupukanusuianrad Outyminn 30 MM cTaHAApT IOKOPH KaTiiaM;

B. Ok paurnum  Tyaaumpruy, dYakukrom —Ba  maddod  mommmep  acocuua
MoauduKausIaHran OuTyM apaiammacuaad 30 MM OYMK paHTJIM FOBAKIM ac(abT;

C. Ox Tynaupruy, 4akuKTOLI Ba MOJUMEp acocuaa MoAU(UKALMAIAHTaH OOFJIOBUU
apanammacuiad 30 MM OYUK PaHTIIM FOBAKIU ac(albT;

D. Ox Tynaupruy, 4akudKTOUI Ba MOJMMEp acocyaa MOAU(UKALUSIAHTaH OOFIIOBYU
apanammMacujad 30 MM OYMK PaHIJIM YaKUK TOLI MacTUKaIU ac(aibT;

bupunun y4 OYAMMHUHT Xap OWUpPHHUHT y3yHiurd 175 MeTpraH, TYPTUHUM KHUCM

KYNIPUKHUHT TAacKW KUCMUJA KoumamraH OynuO, y3ynnurum taxmuHan 100 metp. Typrt
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apalaniMaHUHT HaMyHajapu JabopaTopusiia [WIMHAP HaMyHajlapu Ba IUIATajap HILIA0
YMKAPHII KapaéHUaa ONMHraH. My Komtamac ETKH3MITaHIaH KEHMH LITMHADP HAMyHaap
onuHrad. OXUPry HATMKAHU BU3Yyal KYpCAaTKUYMHH OJUII Y4yH (haBKynoaaa WY THUHT Oup Heua
KB MeTpJaru OUTyM 1o3a KaTiiamu nui@oBka €pramuga oaud TanuiaHrad. bupuHuu cHHOB Ba
éputni Tankukotiapu 29-30-centssOp 2011-iun xyHmapu iyn xapakaT ydyyH CHHOB OYiIMMU
OUMJIUIIHIAH OJINH OYu0 YTras.
CuHoBNap Ba yI4YOBIAp HATWXKACKJA KyHuaaruiap aHUKJIaHTaH:
e MocnukHu 6axonaml y4yH KypHIUII- MyXaHIUCIHK XyCYCUSTIIAp;
e EpyriukHuHT nacaliMIIMHE MMKIOpMI aHMKIAIl Y4yH EPYFIMKHH aKC STTHPULI
XyCyCHSTIap.

ABTOMarucTpaniga OYHMK paHMId achajdbTHU IOKOPH KaTiaM cudatuga spOoKIHINTHHH
HAMOMMII KWJIMII YYyH KypWIMII-MYyXaHIUCIHUK XycycusTiapu ypranunrad. Kyiuparu
XycycusTiaapra bTUOOp KapaTUiraH:

e JlacTnaOKy CUWIDKMILTA KapIIWIMK TOPMO3HUHT CEKMHJIAIIUIINA CHHOBH,
bup linnaan CyHr CHIDKMINTA KApIIWINK;

CupT KaTJIaMUHUHT Ba OYiilaMa TeKUCIIUTH,
CyB yTKa3MacIuKKa TEKILINUPUILL,
Jactnab Ba Oup Hunman CYHT BU3yasl TEKITHPHIIL,
bup #iun naBoMuga aBTOMOOWI MYIMAard Xapopar AaTUYMKIApU Ba IOKOPH KaTiamjaaru
UCCUKJIUK XYCYCHUATIApPUHU YpraHUIILL;
e MapkupoBkara (iyn OenrunmapuHUHT) Enummuimn (OEBOCHUTAa KEHTalOBYaH - TOPTHII)
CHUHOBJIApH);

e [{unuHap HamMyHacHaru CyBra YugaMiIMINK.

TaBcusimaru A OynumMra 3apyp TOPMO3JIAHUIIN TYFpUAAH TYFpH OakapuiamaraH, MKKHHYU
YiqoB OMp Heda oiaH cyHT KuiuHrad. bomka Oapua KypHJIUII- MyXaHIUCIUK XYCYCUSTIApH
Tajgadra kaBoO OepHUIY aHUKJIAHTaH.

2 S
o - -

1-pacm. MKajJaHumra ciHam (TOPMO3JIAHMIITa KAPUINJIUIH)

CuHOB OYIMMH OYMIMIIM OJAMJAH AACTIaOKU CHIDKHUII Kapmuiauru coatura 70 km
tesnmuknaa (86%), Topmo3 cexumnamyBu A,B,C Oynumiapna >KUXO3JIaHTaH I[MAXCUW MallnHA
OwIaH aHMKJIaHTaH. bup funnan cyHr, sHa cupkum Kapuuru A,B,C 0ynuMiapaa nuaMmerpu
225 MM OynraH mapMallaHTaH HWIMHAP CWDKUII KapIIWINTA CHHOB MAIllMHACU EpaaMmuja
TeKIIMpPHITaH. YpTaya KuiiMatiap Kyiingara 1-kajsaiia KypcaTuiras.
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1-skanBan
Cupranumra | Mmkana-
Cekunna-
KapIIwiMra | Ham (aBTo- [umuaapaa
bymum- | Achanbt (>0,43) MOOMIIIA) HHH
1ap | apanatiMaaph ggfl ggfz Cen. 2011- | Cen. 2012- | Jlactnad- | Oxup-
sun | g | AP A K1 T
A Onnuit ~ crangapr | 0,52 | 0,56 | 79 5 0,44 0,44
OuTyM acocuaaru
. Paurin  TYIMPICT | o oo | oe | 76 5,2 0,49 0,37
Ba OUTYM, TOJIUMEP
acocuaru
Panrmm  tynauprug
Ba
C MOEbHKATHATAR- 0,64 |058 |74 53 0,48 0,41
raH, oJIUMEp
acocumaru [TA 8
Panrmum  tynauprug
Ba MoaMpukanusia- | 0,57 | 0,53 |71 5,5 - -
A rad, TOJHMEp aco-
cugaru CMA 8

Jactnabku TaBcusgaru apanamma OuiaH A OVIMM TOpMoO3ra KapUIWiIuK CHHOBHAA 5.2
m/c® TanaGra »xaBoG GepmaraH. Bup Heda ofilaH CYHI MKKHHYM CHHOBZA 5.5 M/c yi4oBu GuiaH
Tanmabra xaBoO Oeprad. 100% wyakukTom OwsiaH, TaBcusAmard A OYiIMM acTiIaOKu CHIDKHII
KApIIMJIMTH OK arperar Ba dakukTom Kymwimacu b,C Ba [l Gynumnapra xaparaHma macTpok
HaTwka OepraH. AMMo Oup WuigaH CYHr A OVIMMHUHT CHIDKUIN Kapmuiaury omral, b,C Ba /|
O6ymumiapu Oupo3 macaiiran. bup linnnan cyHr 6apya TYpTTa OYIUM XyCYCHATIAPH CE3UIIapin
y3rapran , Wehner/Schulze tectua xam Xyaau myHaai TCHICHIUSHA Ky3aTHII MyMKAH[4].

Ky€m HyprmapwHMHT akc J3THINU Tyhalinwm OYMK paHrid achaiabT FO3aCH Ba YHUHT
octujaru acaiabT KaTilamiIapyaa xXapopaT Kye€uuld KyHAa CTaHAapT TYK paHriau achaibT
KOoIUlaMacura KaparaHjaa IacTpoK Oynumm Ky3atwiarad. by aca, YHMHr XW3MaT KWJIHII
MyIJaTUTa Ce3WIapiu TabcHp Kuiaau. by MoTeHlMan HaTWKalapHU TEKIIUPUII YYyH HHIT
JaBOMMJIa Xapopar yidanrad. byHu tepmormnapa €praMuja IOKOpU KaTjaM MYKApUCHHM XamJia
Xapopatr JaTYuKIapyu OpKajdd aBTOMOOWI HWYIMHUHT TAllKUd XapopaTWHU ym4yald Oopuin OunaH
GakapuiraH. VIynm yeTmaa MKKHTA MabIyMOT E3yBuHM (Xap ¥H JaKHKaJga) TEpPMONApa Ba Xapopar
ceHcopap épaamuia YirdyaHral KuiMaTiIapy Kaia STUIraH.

J 6ynumupa taxkpuba IIyHH KYpCcaTaaWKH, KYNPUK MACTKA KUCMHUAArd KOIUTAMAaHWHT
Xapopart npo¢uIn KYIpHUK 011 Ba OpKacura Kaparasjaa 0oIikaya XapopaT XapaKkaTHra 3ra.

AWHMKCa COBYK KyHJapjaa Hos atpodumaru mapaxa Oy iyn QoligamaHyBYHIapyu YUyH
Kyna Myxumadmp. HMccuk kyHimapaa Xxam  ¢dapk  OYnuImmM  MyMKHMH, JIEKMH Oy Hyn
¢doiinananyBuMIIapy YUyH YHUAIUK axaMUSATIM sMac. Hatwxkanapaan Xynoca KWIMIT MyMKHHKH,
COBYK KyHJIapJa Typau Oyiaumiapaard cupT xapopaTd ¢apk KwiMaiad. by i#yn
dolinananyBunIapu Ba WyJjaa XapakaTiJaHyBUWIAPU YYYH XaM Taxpuba xucobianaau. Yoy
MabJIyMOTIapra acocjiaHuO KHUIIKM TabMHpJIANl HUIIaApU Xed KaHJal MOCJAIIWIIHKA Tanad
Kunmanau. bomka iymuiapaaru kabu ouMK paHriau Hynnapiaa xam OMp BaKTHUHT Y3uja Oup Xui
MUKJIOpJaru Ty3HH CENMII MYMKHH. AMMO €3HHMHI MCCHK KYyHJapuaa CUPT XapopaTu
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¢dapxnananu. TYK panrim A 6ynum xap noum b, C Ba J| 6ynumiapu KeHUH 3HT UCCUK OYIHO

kypuHaau. KYnpuKHUHT MAacTKM KUCMUZATH Kouamrad Ypau Tydaitmm, | OVynumu yayH 3HT

nact xapopar Ky3atuirad. Od panrnu C OynmumMu Xap J0UM TYK paHTau A OynuMura Kaparasia
aH4ya mact xapopataa Oymamu, Oy dapk ueincuid OyinWya CakKu3 Tpajycrada KyTapHIAIIN

MYMKUH.

XyJaocanap. by taakukoTaan ouuk paHriu achansT HunepnanIussHUHT UKKU KaBaTIH
FOBaKJIM ac¢aiabT Ba YaKUK TOII MAacTUKaIM acGalbTHUHT YCTKM KaTjiaM Tanabjapura >kaBoO
Oepanu, jgeraH Xynocara Kenauml MyMKuH. CHHOB ydYacTKajapw JIOMMXallaHTaHAaH CYHT, A
TaBCUsIark OYJIMMUHUHT TOPMO3 CEKHMHJIAIYBU Tajabra TYFpUIaH-TYFPU MOC KelMaras, Oup
Heva OWJIaH KeHWH MKKWHYM YIIJOBJaruHa tanadiapra xaBo0 Oeprad. bomika 6apua Kypuimii-
MYXaHJIUCIIUK XYCYCUSTIApH Tanadiap, KyTWIraH xojarra kaBo0 Oepras.

HunepnanausstHuHr aBTOMarucTpauiapuia paHriyd Wy KoIUlaMadlapuHUHT KYJJTAHWUJIUIIH,
acocaH WYyn KoIJIaMaJapUHUHT MINKAIAHUII MYCTaXKaMJIMK Ba ONTHUK XYyCYCHATIApH
EPUTWITAHIUTUHU KYpUIl MYMKHUH. YOy TaAKUKOTIapAa KYJJIaHWIraH MaTepuaap Ba
IIAPOMTIAPHU XMCOOTa ONFaH X0 Y30EKUCTOH MAPOUTH/IA XaM aBTOMATHCTPAILIAPAA PAHTIIH
{71 KOIIAMaNapHHN KyJUTAIITa TaBCHs KUIMII MYMKHH. AMMO Y36eKMCTOHHHHT KYpPyK MCCHK
MKJIMM [IapOUTH/IA TIOJIMMEP aCOCHIArU PAaHTIIU MY KOTUIaMalapiHA yMPOOKHIITUTH, STbHU Y30K
MyIIaT XU3MaT KWIMII XOCCaJapyuHU SHA TAAKUK KWK Ba YeT dJ1 TaXpuOallapyuHH YpraHuIIl
Tanad KWIMHAAU.
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OCOBEHHOCTHU TBEPAEHUSA BETOHA HA NIOPTJTAHAIEMEHTE C
YYETOM IHOI'OJHO - KIMMATHYECKHUX ®AKTOPOB

Xakumos 1. A., Mymunos K. K., Oram6epaues 1. X.

AHHoOTanusi: B naHHOW craThe OCBEIIEHBI (U3MYEKHUE NECTPYKTHUBHBIC MPOIECCHl B
HavyaJbHOM Nepuoj TBEpIEHUS, a Takke (PU3NKO-MEeXaHNUECKHe CBOMCTBa OETOHA U Pe3yIbTaThl
IKCIIEPUMEHTA TBEPJICIONIETO OETOHA B JIeTHEE BpeMs roaa. KpoMme Toro roBopurcs, KojieOanus
TEMIIEpaTypbl U BIAXHOCTh BO3AyXa HEOJArOMpUATHO BIUSIOT HAa (OPMUPOBAHUE CTPYKTYPHI
0eToHa, YTO B CBOIO OUEPE/Ib MPUBOIUT K CHIDKEHHUIO €r0 MMPOYHOCTH.

KuroueBble ciioBa: JlecTpyKTHUBHBIE IPOLIECCHI, TUTACTUYECKAs YCaaKa, YXOJ 32 OETOHOM,
WCIIapeHne BOJIbI, BOAHO JIHUCIIEPCHOM COCTaB, TEMIIEpaTypa OKpYXalolled Cpefbl, >KapKuil u
CyXOW KIMMaT, 00e3BOKHMBaHHE OETOHA, CTPYKTypa OeToHa, MpOIeCC TUApaTaliy ILIEMEHTa,
MIPOYHOCTb.

AHHoTanus: Ymly Makoiajga KypyK UCCHUK - MKJIUM MaBCcymiapua OETOHHUHT KOTHUII
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XKapo€Huaa xocws OYnaguran (U3MK AECTPYKTHB Y3rapuiUlapHU KamalTupum — Oaptapad
ATHUII MacaJlaJlapy Ba MIYHUHTJEK (PU3UK-MEXaHUK XOCCalapy TYFPUCHIA TAKpUOa HATHXKAIapy
KCJITUPUIITAaH.

Tasinu cy3nap: Kypyk uccuk mKiauM, OyFJIaHUIN, TUTACTHK YYKHUII, OCTOH IMapBapHIIH,
CyBJla 3pYBYHM TapKHO, rap/ia XOCHJ KUIIyBUM TapKHO, aTpod-MyXHUT XapopaTu.

Annotation: In this article it is giveh the issues of heat processing of concrete in winter
and the results of exheriments of the effects of the water cement of the concrete.

Keywords: Heat treatment, temperature gradient, cement exotherm, temperature rise,
cooling, temperature field, isothermal exposure, surface modulus, environmental heat

Cyxoi xapKkuil KIIMMaT XapaKTepeH I 3HAUUTEIbHON YaCTH FOXKHBIX U FOT0-BOCTOYHBIX
paiioHOB Hamieil cTpaHbl. OTIUYUTEIHPHON €r0 0COOCHHOCTHIO SIBIISIETCS BBICOKAs TEMIlepaTypa
Bo3ayxa (MuHuManbHas Bbime 30°C s cpennsas B 13 u nHa Beime 25°C) npu OTHOCUTEIBHOU
BrnaxxHoctn MeHee 50%. Ilpum Temmnepatype HapyxkHOro Bo3ayxa 35-45°C, OTHOCHUTEIBHON
BIaXHOCTH 10-25 %, WHTEHCHUBHON COJHEYHOM pagualy M YacThIX BETPax INPOUCXOIUT
ObIcTpoe 00e3BOKMBaHME O€TOHA, YTO MPHUBOAMT K 3aMEUICHUI0 M JaXKe MPEKpalleHUIo
TBepaeHus Oetona.Takas coqHeuHast paauanys HaOIIOIaeTcs B TeUeHUe 6-7 MecsleB B TOAY B
pernoHax cTpassl rkHee 50°C.111., ¥ U3rOTOBJIEHUE U3/IE€IUN B T€UEHHE 3TOTO NMEPHOAa BPEMEHU
BO3MOKHO 0€3 JIOTIOJHUTENIFHOTO TOABOAA TeIia, MOIy4aeMoro MpH TPAIHIMOHHBIX METOIax
nporpesa. B ycia0BHsAX cyXoro »kapKoro KiuMara J0JKHO ObITh IpUMEpPHO B 1,5 pasa yBeanueHo
BpeMsI MEepPEMEIINBAaHUSI CMECH, OOeclieYeHa MepeBO3Ka B 3aKPHITOM Tape, OTPaHUYCHO BpEMs
MIEPEBO3KU U CBEAECHBI K MUHUMYMY neperpy3ku. [Ipu sToM cienyer uMeTh B BHAY, YTO Jake
mpu  30...35°C mpu B/11=0,83 cMech TMONHOCTBIO TEpsieT TOJBIKHOCTE uepe3 40
muH[5.7.8.11.14].

TennoBast o0paboTka OETOHHBIX M JKEJIC300€TOHHBIX M3ACIHN MPOBOAUTCS [0
JOCTIDKEHUsSI pacnaiyOO4yHOM, OTIYCKHOW, a JJs NpeABApUTEIbHO HANpPSHKEHHBIX H3JEIUN
nepenarouyHoil nmpouyHoctH. Iloa pacnamy0ouHON MPOYHOCTHIO MMOApPA3yMEBAETCsl HEOOX0AUMas
IIPOYHOCTh OETOHA, MO JOCTH)KEHUIO KOTOPOM BO3MOKHBI BbleMKa M3neiaus u3 (opmbl Oe3
MOBPEXICHUI ¥ 0e30IacHOe TPaHCIOPTHpPOBaHME K Mecty xpanenus[14.17.19.20.21].
CylecTBeHHO, YTO MOMUMO COEpEKEHHs 3HEPropecypcoB U MPOCTOTHI OCYLIECTBIEHHUS 3TOTO
TEXHOJIOTUYECKOT0 Tepesiesia 00ecIeYnBaeTCsl BBHICOKOE KayeCTBO H3JENHH, YTO HE BCETAa
JOCTUTaeTCs CYIIECTBYIOUMMHM METOJAMU TeIuloBoM o0paborku. I[lon BiusHUEM OBICTPOTO
00e3BOKMBaHUSI OETOHHOM CMECH, pa3IMYHOTO TEIJIOBOIO PACIIUPEHUS KOMIIOHEHTOB U
IUTACTUYECKOM ycaJku OeToHa B elle He OKpemnuieM OeTOHE pa3BUBAIOTCS JECTPYKTHUBHBIC
SIBJICHUS, CHUKAIOIIHME €ro KOHEYHYI0 MPOYHOCTh MoyTH Ha 50% mo cpaBHEHUIO ¢ OETOHOM,
BBIJICP’KUBAEMBIM B HOPMAJIbHBIX TEIUIOBIA>KHOCTHBIX YCIOBHSIX.

O6e3BoxMBaHME OETOHA MOXKET OBITh CBEIEHO K MUHHMYMY M 3a CYET COKpAIECHUS
BPEMEHHU €ro BbIIEPKUBaHMA IMyTEM MHTEHCH(UKaLUU mpoliecca TBepAeHus. BBuay toro, uto
CUCTEMAaTUYECKOE YBJIa)KHEHHE OETOHA B MPOLECCe yXOJa 3a HUM IpHU AePUIMTE BOABI B psle
pailoHOB CTpaHbl CBSI3aHO CO 3HAYUTEIBHBIMU 3aTpaTaMH, IEJIecO00pa3HO MPUMEHSATh Tak
Ha3blBaeMble O€3BIaXKHOCTHBIE METOABI yXOoAa 3a OETOHOM, K KOTOPbIM OTHOCSTCA
BbIJICp)KMBaHME OETOHA TM0J CHEHUATbHBIMH BO3JYXOHEIPOHUIAEMBIMH KOJIaKaMH U3
NOJUBUHUIXJIOPUIHON  IUICHKM WIM  TOKPBITUE €ro  IOBEPXHOCTH  CIELUAJIbHBIMU
IUICHKOOOpa3yrommumMu coctaBamu [5.6.7.8.13.14.15]..

[IpouHocTe OeTOHa Ha MNOPTIAHJLEMEHTE MPU pa3IM4YHBIX pPEXUMaX TEIIOBOM
00paboTKu
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Tabmuma-1
B | Ne | [TapameTpsl Hauan | B/I] | Oca | Pexum IIpouHocTs OeToHa npu
a | C | cpensl B bHas JKa | IpOIapyu | CKaTHuH,

p | e | Kamepe Iipu TemIe KOHY | B MIIa yepe3

U | p | mpeaBapurens | pa c aHus, 4gaca | 3cyr |28cyr |28

a | U | HOU BBLAEPXKKE | Typa a, CM | 4ac nociie CyT

H i [t,oC |n OeToH TBO HOP

T . % HOH MaJlb

bl cMecH HOT'O

T6.c, TBEp

.0oC el

us

11213 4 5 6 7 8 9 10 11 12

1 |15-16 | 70-75 |15 0,65 | 2- 2+3+5+4 | 16,4 19,3 25,8 28,5

2,5 60 71 93 100

I |2 |20-21 |70-75 | 20 0,65 | 2- 2+3+6+4 | 17,6 21,2 28,1 30,1

2,5 60 71 93 100

3 | 26-28 | 48-50 | 22-25 | 0,65 | 2- 2+3+6+4 | 19,5 21,1 29,4 31,1

2,5 64 71 94 100

I 4 | 26-28 | 48-50 | 22-25 | 0,65 | 2- 2+3+5+4 | 16,6 20,8 29,1 31,2

2,5 58 70 94 100

5 | 26-28 | 48-50 | 22-25 | 0,65 | 2- 2+3+4+4 | 14,5 20,1 28,5 31,3

2,5 S7 16 90 100

[Tpumeuanus. 1). Hag ueproii-npounocts 6etona, MIla, moa ueproit -% ot R™'2g. 2).6*
- OCThIBaHUE OETOHA CO cpeaHel cKkopocThio 3-4°C/4ac B TeueHne 6 4acoB OCYIIECTBICHO MPH
OTKPBITOM PEryjIupyrouieM mudepe BEHTHWISALMOHHOIO KaHaia Kamepbl. 3). beToHbl B cepusix
Nel u 2 mpuroroBneHs! 6€3 MOIOTPeBa BOJBI, T.€. MO OOBIYHON TEXHOJIOTHU M MPEIBAPUTEIHLHO
BbIJIEPKAHbI B IIeX€ B TEUCHHUE 2 YaCOB YKA3aHHBIX B TAOIHUIE YCIOBHUSAX.

B nensx n3ydeHus: BIUSHHUS HA4aJIbHON TeMIepaTypbl OETOHHON CMECH U TeMIlepaTyphl
OKpYyKarollel cpeabl Ha PEXHUMBI TEIUIOBOM 00paboTKM OeToHa HaMM OBbUTH MPOBEIEHBI P
uccienoBaHuil. Pe3ynbrarel ncciaenoBaHuM MMOKa3ad, YTO HadallbHas TemIeparypa OeTOHHOM
CMECH CYILIECTBEHHO BIIMSAET HAa XapaKTep HapacTaHHUs MPOYHOCTU OETOHA, MPUTOTOBICHHOTO Ha
nopmianaieMente. Ornyckaast mpodHocts 0erona coriacao 'OCT 13015.0 nomkHa OBITH HE
MeHee: ISl U3JIeTINi U3 TSHKETIbIX OETOHOB BCEX KIIACCOB U JIETKMX 0eTOHOB Kiacca B7.5 u Bbiie
— 70%; nns nerkux 0eToHOB Kiacca Hike B7.5 — 80%; niis 6eTOHOB aBTOKJIaBHOM 00pabOTKH —
100% mnpoekTHOI mnpoyHOCTH. B XonomHoe BpeMs roga OTNYCKHas NPOYHOCTh OeTOHa
Ha3HA4aeTCsl PaBHOU €ro MPOEKTHON MPOYHOCTH.

JIro60i1 U3 AeHCTBYIOLIMX B HACTOSAIIEE BPEMs IeIMOMNOIMIOHOB BBITYCKAeT MPOAYKIHIO
JOBOJIFHO IIMPOKOM HOMEHKJIATYPHI OTIMYAIOUIYIOCS TEOMETPHYECKUMH Pa3MepaMH, BUIOM U
MapkamMu OeToHa. DTo 3actaBiser noaxoauTh k pexumaMm KI'TO nuddepeHnupoBaHHo ¢
YYETOM TIOTOJHO - KIMMATHYECKUX (PaKTOPOB Teorpauueckoro pailoHa W HOMEHKIATYPHI
BBIITYCKaeMbIX H3/€IHui, mo3toMy npu wucnonaszoBaHuu KI'TO OGerona B aelcTByrOUIMX Ha

]
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mpou3BoAcTBE (opMax (ocobeHHO B Tepmodopmax), IenecooOpasHo MpH BbIOOpe TyOsH-
PYIOILIET0 HCTOYHUKA SHEPrUU OPUEHTUPOBATHCS HA Map WM DBJIEKTPUUECKYIO SHEPTHIO.
[IpumeneHre mapa B KadecTBe AYOJIMPYIOIIET0 MCTOYHUKA DHEPTHMH TpPU KOMOMHHUPOBAHHOMN
renronapoTepmoodpadoTke O6erona (KITITO) Ha mpakThke OOBIYHO HE BBI3BIBAET OCOOBIX
3aTpyJHEHUH, TaKk Kak TpPU ITOM HCIOJB3YeTCS MPUHIUN pPaboThl IIHUPOKO HM3BECTHBIX
tepmoopm. Crenyer MNOAYEPKHYTh, YTO OJJIEKTpUYECKas »JHEprusi sBisercss Haubosee
3¢ (HEeKTHBHBIM M YHUBEPCATBHBIM TyOTUPYIOIIMM HUCTOYHHKOM TeIula. DTH €€ KadecTBa B
MOJTHOW Mepe peaau3yloTcss B KOMOWHHMPOBAHHOW TEIHMOAIEKTPOTepMOOOpaboTKe OeToHa
(KI'DTO), Tak Kak UMEHHO TPH 3TOM JOMYCKAIOTCS Pa3IMYHbIe MOIU(PHUKAIMU HIIEKTPHUECKUX
croco00B HarpeBa OETOHA, OCHOBAHHBIX Ha MPEOOpPa30BAHUU IIEKTPUIECKON IHEPrUU B TEILIO
KaK HEMOCPEJACTBEHHO B caMoil Macce OeToHa, TaKk M Ha OCHOBE pa3IMYHOTO poja
anekTpoHarpeBateneil. [locnennee 0OCTOATENHCTBO 3aCIyKMBAaeT 0COOOTO BHHMAHUS, TaK Kak
HECMOTpS Ha 3HAYUTEIIbHOE MHOT000Opa3ue 3JIEKTPUUECKUX HarpeBaresiell pa3iuyHOro TUIa U
Ha3HA4YeHHs, TeruioBas o00paboTka COOpPHOrO JKeNe300€TOHa B 3aBOJICKMX  YCJIOBHSIX
MPUMEHSIETCST B OTPAaHMUEHHBIX MaciiTadax W3-3a OTCYTCTBHS Ha  TPEINPHITHIX
JOTIONTHUTEIBHBIX ~ AJNIEKTPOIHEPreTUYECKUX MOIIHOCTEH JJIi  TEXHOJOTHYECKHX  IIeieH.
Cka3bIBaeTCs 1 MaJoe KOJMYECTBO M3TOTOBISIEMBIX NMPOMBIIUIEHHOCTBIO 3JIEKTPOHArpeBaTeseit
s "Hyx1 ctpouteneii[3.4.5.11.13.14.15]. DnekTpuyeckas 3HEprusi, MpUHAMAaeMasi B Ka4eCTBE
nyonmupyromero wucrounnka Temia npu KI'DTO OeroHa, MO3BONSET pemiaTh 3TOT BOMPOC
HECKOJIbKUMH MYTSIMH: METOJOM DJIEKTPOIPOTpeBa, AJIEKTPOOOOrpeBa MpeABAPUTEIbHBIM
JNEKTPO- PA30TPEBOM OCETOHHOW CMECH WM K€ KOMOWHAIMed JSTUX MeTofoB. Bce 31w,
MOCYIIECTBY, CAMOCTOSITeNIbHBIE cr1ocoO0bl 00paboTku 6etona npu KI'TO umeroT To odeBuaHOE
MPEUMYIIIECTBO TIepe]] IPYTUMH TPATUIIMOHHBIMU HCTOYHUKAMHE TEIUIa, YTO MOTYT ONTUMAIBHO
COUYETAThCSI CO CBETOMPO3PAYHBIMU M TETIOM30IUPYIONIUMU cBoMcTBaMu MOKpbITHss CBUTALIL,
JOTIONHSASL UX TI0 Mepe HeOoOXOIMMOCTH B IpOLIECCEe BBIAEPKMBaHUA OeToHa. Tak, Hampumep,
ANEKTPONporpeB OeToHa B JOCTATOYHOM CTEMEHU HAJEKHO MOXKET OBITh OCYIIECTBJICH IO
nepuepuiiHbIM CIIOSAM H3JENNN, HAaXOIIIIUXCS B HETOCPEIACTBEHHOM KOHTAKTE C IIOCKUMHU
HarpeBareisiMu. [lpu takom pemenun ysenuuenue KIIJ yctpoiicTBa oOycrmoBiIuBaeTcs He
TOJIBKO MPSIMOH Tiepeaadeii TeIIOBOM YHEPTUH OETOHY, HO TaK)KE M BO3MOXKHOCTBIO COUCTAHHUS B
OJTHOM 3JIEeMEHTE (PYHKUHUH 3JEKTpOJa U HarpeBaTels, ¢ MOCIEIYIOIUM MepepacnpeeieHueM
OT OJHOTO K JPYroMy 3JIEKTPUYECKOH MOIIHOCTH MO Mepe TBEPIACHHS OCTOHA M yXyAUICHHUS
BCJIEJICTBHE ITOT'O €r0 TOKOIIPOBOISAIINX CBOMCTB.

DneKTpooOOrpeB MOXKET OBbITh OCYIIECTBIEH MW TMpU Tepenade Temia OeToHy depes
pa3feIUTeNbHYI0 MIEPErOPOJKY - METaJuIMYeckoe IHUIle (Gopmbl miu creHky. IlpenmyriectBo
TAKOTO BapuaHTa 3aKJII0YacTCsl B TOM, YTO C TIOMOIIBIO AJIEKTPOHATpPEBATENCH, pa3MeIaeMbIX,
HampuMep, Ha JHUIle (GopM, paBHOMEPHO MOKHO MPOTPEBATh jKeIe300€TOHHBIE U3ENUs He3a-
BHCHUMO OT DJIEKTPOPHU3UIECKHAX CBOMCTB OETOHA, XapaKTepa U CTETIEHH €T0 apMUPOBAHHUS.

Jnst coxpaHeHHs TOJIBHKHOCTH OETOHHOHM CMECH B €ro COCTAaB BBEIH XHMHUYECKHE
n00aBKU- THUAPOGHUIBLHOTO XapakTepa, YBEIMYHMBAIOIINX CMAvYdBaeMOCTh CMecH. BrmsHue
CKOPOCTH TIepeMEIIMBAaHUs Ha CKOPOCTh TBEpACHUS OETOHHON cmecu (Habopa MPOYHOCTH)
OTIPENIeTSIIM  UCIIBITAHUEM 00Pa3IoB-KyOOB pa3zmepamu 15x15x15 cM, pa3nuyuHbIX CpPOKOB
TBEPIECHUA B HOPMAJBHBIX YCIOBMSX TBepAcHMs (Temneparypa 20+ 2°C, BnaxHOCTH Gollee
95%). Mapounas npounocts 10MIla. Jlns Bcex 3amecoB (C OJMHAKOBBIM [0J00POM COCTaBa)
00bEM GeToHHOH cMecu onuHakoBbli — 100 1. Mapka nemenra 400 (KyBacalickoro neMeHTHOTO
3aBoma Depranckoit obmactu). [IpoaoIDKUTETLHOCTh MEpEeMEIIUBaHUS OCTOHHOW CMECH B
OOBIUHBIX OeTOHOCMECHTENSIX 2 MUH. Pe3ynbTaThl uCTibITaHUH TipUBeIeHbI B Tabauie Kak BUIHO
U3 Ta0NMIbl C YBEIMYEHHE CKOPOCTU IIepeMellMBaHHs OETOHHON CMecH YBEJIMYMBaeTCs

|
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CKOpOCTh Habopa mpoyHocTH OeToHa. [Ipu pa3maensHOM TeXHOJIOTUH MPUTOTOBICHUS OSTOHHOM
cMecu 3-X CyTouyHbIe 00pas3ibl Habpamu Oosee 50 MpomeHTOB OT MapouyHo# mpouyHocTH. C
YBCIUMYCHUCM CKOPOCTU IMCPCMCIINBAHUA B(b(i)eKT MOKpOIro mnomojia HNEMCHTHBIX 4YaCTUI B
[IEMEHTHOM TECTE YCHUIINBACTCS.

Tabnuma-1. BausiHue cKopocTH nepeMeIBanus O0ETOHHONH CMECH Ha CKOPOCTh Habopa
IIPOYHOCTh OETOHA.

Ne | Ckopocts mnepemermBanus | I[Ipounocts ky6oB 00pasios B MIla, cyT
0eTOHHOI cMecH, 00/MHH. 1 3 7 28
1 20 1,2 1,6 2,8 9,8
2 50 1,3 1,8 3,1 10
3 600 2,8 5,3 7,2 10
4 700 3,1 54 7,2 10

B Tabnuue-1 mpuBeneHbl pe3ynbTaThl MCIBITAaHUS 00pa3OB-KyOOB JUIsl ONpEAeiIeHHUs
BIUSHUS XMMHUYECKHX M00AaBOK Ha CKOPOCTh TBepAECHMs OeTOHHOW cMecu(Habopa MPOYHOCTH),
IIPU pa3AeIbHON TEXHOJIOTHH MPUTOTOBJICHUSI OETOHHOM cMecH, CKOPOCTh nepementrBanus 600-
700 o6/MuH. MaTepuaibl U yCIIOBUS TBEPACHUS TaKHe )K€ KaK M B MPEABIAYIIEM HUCIBITAaHUU. B
KayecTBe XHMMHUYECKHX J100aBOK TPUMEHSIH Cylb(UTHO-ApoxcokeBas Opaxka (CHb) wu
cynepmiactudpukarop (C-3), ¢ oguHakoBbM pacxoqom 0,20 (B pacuére Ha cyxoe BeIIecTBO, %
Macchl LeMeHTa)./[11 OJHOTHIHBIX HW3AeNUH HAUOONBIIMKA HMHTEpEC MpPEICTaBIsET CHOCO0
KI'DTO, npu xotopom (opma He oOopyayeTcs HarpeBaTelIbHBIMH YCTPOWCTBaAMH, a OHH
COCpE/OTauMBAIOTCSI B OJHOM MECTE Ha TEPPUTOPUM MOJMIOHA, O0pasysd TEM CaMbIM
CaMOCTOSITENIHYIO TPEIOIIYI0 IUIOMIAIKYy WM CTEHJ, BKIIOYAIOIIUKCA B pabOTy Mo Mepe
MIPUTOTOBJICHUS JKENIe300€TOHHBIX n3Aeuid. Heckonbpko cimoxkHee 00CTOUT JIeTI0 TIPH arperaTHo-
MOTOYHON TEXHOJOTHUH HM3roTOBICHUsA u3aenuil. OCHOBHAs CIOKHOCTH COCTOUT B TOM, UTO
UMEIOLIUECS]  DJIEKTPOHArpeBaTed IOoKa HE  OTBEYAlOT TpeOOBaHUSAM  MOBBIIICHHOMN
BuOpocroikoctn[3.4.5.11.13.]. DT0 mNPOUCXOAUT M HEKOTOPBIX W3 HHX - B CHIY HX
KOHCTPYKTUBHBIX OCOOEHHOCTEH, a JJis OOJBIIMHCTBA - M3-3a HECOBEPIICHCTBA KPEIJICHUS K
dbopMe, yTo B 000MX CiIydasxX BBI3BIBAET HAa MPOU3BOACTBE OOJbIINE TPYTHOCTH.AHAIN3
CYLIECTBYIOIIMX U BO3MOXKHBIX B HACTOSIIEE BpEMsI TEXHUUECKUX PEIICHUH, ONTUMAJIbHBIX IS
TAKOM TEXHOJOTHUH, JAaeT OCHOBAHHME K TOMY UYTOOBI HECKOJBKO OrPAaHUYUTh HAy4HO-
TEXHUUYECKUH MOMCK MO KOHCTPYMPOBAHUIO HOBBIX BHUJOB 3ekTpoHarpesatenei aia KI'DOTO
0eTOHa U CKOHIIEHTPUPOBATH YCHIINS Ha paboTax B IBYX MPAKTUUYECKUX HANpPaBICHUAX:

-BpEMEHHOE, /0 OKOHYaHMS BUOpPOYMJIOTHEHUss OeToHa, oTAeneHue QopM OT
JJIEKTpOHArpeBaTesiel, ¢ IOCIEAYIOIIMM COEIMHEHUEM C HUMH B OTHEJIBbHBII ABTOHOMHBIN
TEIJIOBOM arperar;

-[IOCTOSIHHOE ~ pasfenieHue (opM OT UMHIMBUAYaAJIbHBIX 3JEKTpOHArpeBaTeneii, ¢
pasMmenieHrueM TocleqHuX BHe ¢GopM Ha OTACHBHBIX Toctax mposeaeHus KI'DTO
6eroHa. TeXHUKO-DKOHOMUYECKHE pPacyeThl MNPUMEHEHHs OO0OCOOJECHHBIX IyONUPYIOMIUX
ycrporictB pu KI'DTO 6eToHa MOKa3bIBAIOT, YTO CPEAHETOI0BASI SIKOHOMUS CAMUX UCTOYHUKOB
TeIia MOXeT cocTaBuTh 60%, B TOM 4KClie PU UCIOJIb30BAHUU MX B OCEHHE-3MME-BECECHHUE
nepuoibl roja 10 25-40%, npu moJIHOM OTKa3e OT HUX B JIETHEE BpeMs rojia.
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®UBPOBETOH MYCTAXKAMJIMTHUT'A TABCUP 3TYBYU OMUJLIAP
AXAMUSITUHY JUCHEPC TAXJINJ EPJAMMIA BAXOJIAI

XycaunoB M. A.

AnHoranusi: Makonaga GubpobeToH TapkuOWra Kymuiran 0a3aibT TOJACH Y3YHIIUTH
Ba MUKJAOPHHU YHUHI' MYCTaXKaMJIMI'Mra TabCUPUHU AOUCHCPC-TAXJIMI aCOCHUIa 6ax0J1am
yCryousiTi 6a€H ATHIITaH.

Kanurt cy3znap: ®ubpoberon, nucnepc Taxymi, Oumiep Me30HM, cudat oMHIUIapH, HOJ
THUIIOTE3Aa.

AHHOTaI[I/Iﬂ: B cratbe wu3naraercs MCTOAWKA OLCHKU BJIHAHHA Ha MIPOYHOCTb
¢ubpobeToHa UIMHBI 0a3aJbTOBOIO BOJOKHA W €€ KOJIMYECTBA IOCPEICTBOM AMCIEPCHOTO
aHaJim3a.

KiaroueBbie ciaoBa: ®ubpoOeroH, AWCHEpCHBIA aHanmu3, kpurepus Duiepa,
KayecTBEHHbIE (haKTOPHI, HOJIEBAs TUIIOTE3A.

Annotation: The article describes a method for assessing the effect of the length of basalt
fiber and its quantity on the strength of fibrobeton means of a dispersed analysis.

Keywords: fibrobeton, dispersion analysis, Fisher's criteria, qualitative factors, null
hypothesis.
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Bberonman Taii€prananurad OMHO Ba WMHIIOOTIAPHH OApIio ATHII Ba YHH JKCILTyaTalus
KWINII Skapaéauna Epukiap, aedopmarmsuiap €ku Oy3wnunuiap, 3apOiu, BuOpamusi OwiaH
OormuK Oynran Ba OolIKa JMHAMMK OKJIaMajiap, apMaTypajaniiard  XaTOJHMKIap,
¢boiinananmiaéTran MaTepHaUIAPHUHT MYCTaXKaMJIUTH, 3JaCTHKJIUTU Ba OUMKUPIUTHHU TYPIIH
XHJI OYTuIM Ba OOIIKa 11y Kabu TabcUpiap HATHXKAacHa F03ara KEJIHUITH MyMKHH.

beronna EépuknapHu maiigo OYIWMIIMHUHT IOKOpHAa caHa® YTuiaran cababiapuHu
OJIIMHY OJIMII Ba MaTepuajl XyCYCUSITUTa YIapHUHT TabCHPUHU KaMaWTUpHUI O€TOHTa Jumepc-
apMaTypaJIalllHU KYJulall OpKaJIM amajra OMUPHUILIl MyMKHH [ 1].

XO03Upry BaKTJa aHbaHABUH apMaTypaaliiad Maxcyc AUCIEpC-apMaTypaloBU Tojaaap
OwnaH KUcMaH, €KUM TYJIUK apMarypaiamra YTUIl aMajduéTH KeHr TapkairaH. by aucnepc
tonanap (¢pubpa) kymmnran oxanuil 6etonaup. Omatuii apmaTypanam (apMaTypa ceTKacH) JaH
bapkiu Ynapok, 6azant €xku nmoaunponuiacH Gudpanap 6eToH TapkuOuaa XaxM Oyiinda Oup Xui
TakcumIIaHaau [2].

Kenakakma KyimaHuWiIaauraH 3aMOHAaBUN KOHCTPYKIIMOH MaTepuauiapiaH oupu Oy -
JHCTIEPCI apMaTypayiaHran OetoHnapaup. byHnail OeTonmap KeHr Aoupazard KOMITO3UIIMOH
MaTepUaJUIApHUHT Oup Typu OYnub, OYryHrM KyHJa CAHOATHUHI TYpJU cOoXalapuaa KeHT
Kymtanwiaau. Jucnepcau apmarypanam  O€TOH MATPHUIIACUHUHT XaXmu OViinad TeHr
TapKajaJaurat Tonanap-hpudpanapHu KyJian opKaiyu amaira omupunanu [3].

TexHUK agaOMETIAPHUHT TAXJIHIIU, TYPJIH XWJI TOJNAJIAPHH JUCTIEPC apMaTtypa cudaTuia
camapaiy KyJulalll MyMKHH OViraH coxalapHM aHUKJIAIl Ba YMYyMIBTHPOG STUIHIIA MyMKHH
OynraH allpuM KOHYHHMATIApHU aHUKJIAIl IMKOHUHH Oepau:

- (pubpoOEeTOH XyCYCUSTH KYJUIaHWIaJAUTaH ToJia Ba OETOH TypH, YIapHUHT MUKIOpPUN HUCOATH
Ounan OenruiaaHagy Ba acocaH (a3zalapHHU aKpalUIll yerapacujaard OOFJIaHMIIIAP XOJIATHIAH
O0FNuK OYnaay;

- KOMIIO3UTHUHT AacTiIa0Kku OeTOHra HHCOATaH MYCTaXKaMJIMK KYPCAaTKUWIAPUHUHT Ce3UIIapiin
Japakaja OUIMIIK, MaTpulara HucOaTaH KUMEBHMU >KMXATOAH YHIaMIM Ba YHAAH IOKOpHU
ANIACTUKJIMK MOZYNIWTa d3ra OYiaraH IOKOpHM TEXHOJIOTHSUIM TOJIAJAPHH KYJUIAll OpKaJId
TabMUHIIAHAIY;

- ToJlANap TYpH, yJIapHUHT KOpHUIIMaJgard HUCOWH y3yHIWTH Ba (OW3 TapKHOW MaxCyilnoT Ba
KOHCTPYKIUATa KyHunran tamabnapra xamjaa KaOyn KUJIMHTaH TEXHOJOTHS Talabiapura Moc
OynuImM JI0O3UM, ONTUMAJl TIapaMmeTpiapiapAaH KaTTa €KM KUYMK HyHAIWIIIa YeKHHUIIN 3Ca,
JUCTIEPC apMaTypaall caMapagopIuruHu KaMauTHpaIu;

- OETOH TapKMOWTa ONTHMAJ IapaMeTpiap JOMUpacHIa TOIAJapHU KYIIHII JacCTIA0KH OETOHHIHT
TY3WIHIIU Ba XYCYCHUSATIAPUHHU SXIIMJIAHUIINTA, YHUHT YHJAMJIWINTH Ba YMPOOKHITUTHHU
OIIIUIIUTA OJTUO Keaau.

Xo03Upru BakTAa KypWIHII KOHCTPYKIUSJIAPUHUHT acocu cudaruga TOJNaHW KYIUIall,
XycycaH, OyHIail TonamapHu apMaTypa cudaruma Kyjuramra KH3HKUII CE3WIapid Japakana
oman. byHnail KU3UKUII 3aMOHABUI KYPUJIMII UIIUTAPUHU IOKOPHU TajmablapuiaH Kenud YuKKaH
X0JIJIa MyTaXxaCcCUCIAPHUHT OETOH KOHCTPYKIMSIAPWHU (UK KYpPCATKHWIAPHHU OIIMPHIITA
KapaTWITaH Caifb-XapakaTiapy HeTU3M/1a BY)KYAra KeJIu.

beronnan Taii€pnanran MaTepUaUIApHUHT YY3UIUIINAIA €TUIIMAETTAaH MyCTaXKaMIMKHU
Oaprapad sTuIn Makcaauga apMarypa cudaTHaa TOJNAHW KYJUlall, KypUIUIIIa KeHI MUKECIa
¢doiinanaHuI UMKOHUHHN OepyBYM OETOHHUHT STHT'M TYPUHH SIPATHUIIra acoc SPaTHILN MYMKHH.

X03Upru BakTJa OETOHIApHH AMCIIEPC apMaTypajall y9yH MEeTall (aCocaH mysar) xamaa
IOKOpY Ba MAacT MOAYJUIM TYpJd Y3YHJIMKJArd Ba KYHAAJAHT KeCHUMJAru HoMeTal (MuUHepal,
moJIMMep Ba OOIIIKa) MaTepuasliap KyJTaHUIaIH.
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bazanpt Tomamapu acocupa AUCHEpC apMmarypajaHraH OETOH HaMyHallapu YCTHAA
VTKa3uiaran TaJKUKOTIAp JapXakukKaT OETOH MYCTaXKaMJIMTMHU OLIMIIMHHU  KYpCaTau.
Taxxpubamap Oup xwmn 1mapoutna TtaWépimanran Ttomownapu 10 cm Oynran OeroH KyO
HaMyHanapjaa yTkazuaan. Mkku ¢akTopiau sKkcnepuMeHT pekacuaa 6a3ansT Tonangapu 5, 10, 15,
20, 25, Ba 30 MM y3yrnukaa (), 6eTon Tapkubumaru Mukaopu (i) 3ca xaxm Oyitmga 0,1; 0,15;
0,2; 0,25; 0,3 Ba 0,5 dpous MuUKIOpUIA, HAMYHAJIAP COHU ACa OMUJUIAPHUHT Xap OWp Bapuanusicu
yayH 3 TajmaH 5tu0 Oenrunanau. Taxpubanap sca HamyHanap KyWunran KyHaaH 28 KyH yTHO
VTKa3wiau Ba KyHugard HaTwkaitap (KaaBaija HaTIKaJApHUHT Yprada apudmeTuk
KMMaTiaapy KypcaTuiral) OJUH/IN:

Tona TosaHUHT 6€TOH TapKUOUAATH XaKMUH MUKIOPH (1), %0
ysywmrn| 05 | 075 | 1 | 125 15 25
Toxacus CHKHJIMIITa MyCTaXKaMJIMK KypeaTknuaapu MIla
31.8
5mm 37.4 37.9 38.1 38.3 39.8 28.9
10 mm 36.9 37.1 37.6 39.6 354 31.0
15 mm 345 37.2 38.9 38.3 38.2 30.2
20 mm 32.9 36.0 38.5 37.3 37.0 28.3
30 mm 27.2 35.4 38.3 354 33.6 29.0
OKCHEpUMEHT HATWXKAJIApUHU Kaiita wunoamga ¢GuOopoOeToH MycTaxKaMIUTHHU

OLIMIINIA KalCH OMMJI KYIIPOK TabCUP KYPCATHIIMHM aHMKJIAII XaM Baszuga 3Tud OenruiaHiu.
Basudanu xan 3THII y9yH MaTeMaTHK CTaTHCTUKAHUHT AMCIIEPC-TaXJIMI YCYIH KYJUTAHHIIIH.
Jucnepc Taxawi IIyHHUCH OWNaH Kylnalkw, y YnmuaHMmaiaurad cudaT OMUUIAPUHU MUKIOPUN
KypcaTKu4iapra TabCUPHHU 0axoJiall IMKOHUHH Oepanu [4].

Hactnab, Tonanap y3yHauruau GuopoOeToH MycTaxkamiaurura (6a3aibT ToladapuHUHT
O0eroH TapkuOumarm Mukmopu (wy) 1,5%  Oynran xomat yuyH) Tabcupuaud 0=0,05 ydyH
aXaMUSTIWIMK Japakacu YpraHwiau.

= (rS) Tona y3ynnuru omuis i j=_(1,5)
l1=5mm I, =10 Mm l3=15 MM l,= 20 Mmm Is= 30 Mm
Hamyna 1 39,2 34,9 36,6 38,8 33,4
Hamyna 2 40,0 36,6 39,4 35,5 34,3
Hamyna 3 40,2 34,7 38,6 36,7 33,1
Vpraua
kuiimar X ;| X, =39,8 X =398 X3 =398 Xpa=398 | X,5=398
Vpraua kuiimar X rpj -
— 1 . Xl_;u‘ +X”_;|' + +X:z_;l'
= — L= = R 1
re] nz H n (1)
i=1
VMymuii ypraya Kuiimar X:
Cken : "j—k._ TRy (2)
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_ Xrpl+ Xrp2 4 Xrp3 + Xrp4 + Xrp5

VprauunaéTran OMUIHHMHT TabCHPUHM AHUKJAII Y9yH, YMYMHMH TaHJIaHMa IUCIIEPCHS

MKKM KHCMIa @KpaTWiagu, OMPHHYACH OMHI [HCHEPCHACH- S2. , MKKMHYACH KOJIIUK
mucniepeus- 5.

= 36,8

Ym0y kaTTaJuKIapHU aHUKJIAUl Y4yH aBBaJIO OFUILIAP KBAAPATIAPUHUHT YMYMUHN

ﬁHFHHI{HCH AHUKJIaHAaW:
n k
Q=) ) (%, %)’ 3)

i=1 j=1
= X;; —X dapkuHu Ba yHHHT KBaAPaTHHH 5KaBall KYPUHHIIHA TONAMH3:

Tona ysyumaru omunu |, j=(1,5)
j=(13 l1=5mMm I, =10 Mm I3=15 MM l,=20 Mmm Is=30 mm

5 - - - -

Yi1 Vi1 Yi2 Viz Yi3 Vi Yia Via Yis Yis

Hamynal | 24 | 576 -1,9 3,61 -0,2 0,04 2,0 4,0 -3,1 | 9,61
Hamyna2 | 3,2 | 10,24 | -0,2 0,04 2,6 6,76 | -13 | 169 | -25 | 625
Hamyna3 | 34 | 1156 | -21 4,41 1,8 3,24 0,2 0,04 | -3,7 | 13,69
x - 27,56 - 8,06 - 10,04 - 5,73 - 29,55

YMyMuil HUFUHIUHMA:

Q,,, = 27,56+8,06+10,04+5,73+29,55=80,94
OmMun HUFUHINCH:

k
Qore =1 Z[:"frp}' _f):’ (4)
=1

Qow = 3((39,8-36,8)°+(35,4-36,8)°+(38,2-36,8) +(37-36,8)°+(33,6-36,8)°)=69,6
Konauk itnruamu:
Qx= @, — @,,,=80,94-69,6=11,34

-

et » Ba KOJLIUK JUCHEPCUs- 5 HU aHUKJIAHMM3:

, Qo 696

S TE—1 5-1
Q. 11,34
“k(n—1) 5(3—1)
Houn runore3ann tona y3yunuruau (I, Mm) puOpoOeTOH MycTaXKaMJIUTHTa TABCHPH HYK
(axamusTimuk  npapaxkacu 0=0,05 na) nuruHM  Tekmwmpuin ydyH @Oumep Me30HHMIaH
¢oiinananamMus, SbHU OMWI Ba KOJJAMK JUCIEpCcHsIap HOpMaj TaKCUMIIAHTaH JieraH QapazHu
TEKIINPAMMU3:
duiiep ME30HUHU XUCOOMI KUHMATUHU TOIIAMMU3.
Eo 5z _174
w52 1,134
OuniepHuHr TakcuMOT xkaaBanuaad ([4] 1-umoBacu) axamusTimwiuk aapaxkacu o=0,05

YUYYyH Ba 3pKUHJIMK Jdapaxkajgapu
ki=k-1=5-1=4; ky=Kk(n-1) =5(3-1)=10 yuyn

Omun aucnepcusicu- §

=174

5

=1,134

A opa

|
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Fipum.(0,05;4;10)=3,48 ra TeHr.

Fipum=3,48 < Fy,,=15,34 Oynaranauru yuyH xyjioca KWINII MyMKUHKH, TOJA Y3yHJIUTU
(I, Mmm) PuOPOOETOHHMHI MyCTaXKaMJIMTHra TabCUPU axaMusATIM SKaH. LlyHWHr y4yH HOI
TUIIOTE3aHU HHKOP dTaMU3.

TaakukoT mompacuaa (HuOpPoOETOH MyCTaXKamIIMTHra HamyHalap XaXMHUTa HucbataH
KyImirad 0a3ajabT TOJACHHUHT (uy, %) MUKIOPHHHMHI TabCHPHUHH aXaMUATIMIMK Japakacura
xam 6axo OepuiIu.

VYHuna Ourniep Me30HMHU XUCOOUH KUIMATH:

Eo 5z _3335
We g2 1,83
Ouiep ME30OHUHUHT JKaJBaT KUMMAaTH:
ki=k-1=6-1=5; ky=Kk(n-1)=6(3-1)=12 yuyn
Fipum.(0,05;5;12)=3,11 ra TeHr.

Fipum=3,11 < F,,=18,22 Oynrannura ydyH HONb TUIOTE€3a UHKOp OJTWIAAU Ba
¢ubpodeToH TapkuOura Kyunmwiran 0a3aiabT TONACHHMHT MUKHopu (uy, %) HamyHa
MYCTaxKaMJIUTHUTa TAbCUPH aXaMHATIIN J1e0 0axolaHaIH.

= 18,22,
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UDC 691.327.624.072
CONTINUOUS VAPORING PROCESSES IN NEW FILLED CONCRETE
Khakimov Sh. A., Mamadov B. A., Cholponov O. G., Mahmudov J. 1.

Annotation. This article presents the results of experiments on the physical processes
that occur during the hardening process of concrete in dry hot-climatic seasons and the reduction
of their negative effects - as well as the physical and mechanical properties.

AHotanus. Ym0y Makoiaga KypyK UCCHUK - UKJIMM MaBCyMmjapuaa OCTOHHUHT KOTHII
*Kapa€Huaa xocui Oynanuran (GU3MK kapa€Hiap Ba ylIapHH cajaOuil TabCUpIapuHA KaMalTHPHIL
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— Oaprapad 3THII Macajagapy Ba IIYHUHTJIEK (PU3MK-MEXaHUK XOccalapu TYFpUCHIa Takpuda
HaTWXXajJlapu KCJITHUPUIITaH.

AHoranusi. B 1aHHOl craTthe ocBemieHbl (U3MYEKHE HETaTHBHBIE IPOLECCH B
HayaJbHOW TEPHOJl TBEPACHHS OETOHa,a Takke (U3MKO-MEXaHHMYECKHE CBOWCTBA OETOHA H
PE3YIbTATHI SKCIICPUMCHTA TBEPACIOLICTO OeToHa B YCJIOBUAX CYXOTI'0 KapKoro KjimMmara.

Keywords: dry hot climate, evaporation, plastic sinking, concrete care, ambient
temperature, continuous evaporation

Tasinu cy3jap: KypyK HCCUK WKJIUM, OYFJIAHWII, TUTACTHK YYKHII, OCTOH MapBapuIIH,
aTpo(-MyXHT XapopaTH, y3IyKCHU3 paBHIIIa OyFIaHHIII.

KioueBble ciioBa: (u3nUeKre HEraTUBHBIC MPOIIECCHI, IJIACTHYECKAs ycaaKa, yXoa 3a
0E€TOHOM, WHTCHCHUBHBIE HCIIApEHHE BOJBI, TEMIIEpATypa OKpY)KaIoUIeH Cpelbl, Temreparypa
OKpY>Karlollei cpesl.

The continuous evaporation of water from the concrete surface and, consequently, the
occurrence of its "plastic sinking” depends on the rate of evaporation as well as the degree of
binding to water and the degree of solidification, the transition to the crystalline state. In the
experimental work, a concrete mix was used, taking into account the water-cement ratio. The
spread of the concrete mixture on the cone subsidence was 1-3 cm, and the following aggregates
were used: Portland cement is a product of the Akhangaran factory brand M400, crushed stone is
mainly a product of the Aktash quarry factory from local plants, crushed granules 5-20, quartz
sand Mkr = 3, 4 at the level of demand. At the time of the experiments, the highest ambient
temperature was 34—-360C and the relative humidity ratio averaged 37-32% [4.5].

The film coating was left at different distances from the concrete surface, thereby
achieving its hermetic coating. During the experiment, one sample was compared across the
surface, tightly closed, i.e. 6=0 mm, and the remaining samples were solidified without any care
(6=c0). The graph of the relationship j = f(d) obtained on the basis of the experimental results is
shown in Figure 1 below. The curve 1 shown here is the amount of water that continuously
evaporates from the freshly poured concrete, mainly depending on the thickness of the void layer
when it is hermetically sealed. This, in turn, (j) for concrete, if the sample surface, if set in a
dense state, differs insignificantly when §=20-25mm and averages 0.043 and 0.072 kg /m*h
(Figure 1). An increase in the void layer on the concrete surface leads to the occurrence of
continuous evaporation from the concrete. That is, when the layer thickness is 6=60-65mm j
=0,32 kg/m?h, =200-205mm is j=0,44 kg/m?h. In this case, the rate of continuous evaporation
from the concrete hardening in the open is about j=0,99 kg/m?h. Link to the results obtained:

(Al / 1)yax =f(j). As shown in Figure 1, this quantity j=0,043 and j=0,072 kg/m?h, can
produce a small value (Al / )y, if j > 0,32 kg/m?h, the plastic deposition can reach a significant
amount. , based on the results of their study and experiments on the plastic subsidence and
continuous evaporation of concrete. In fact, we know that 6=0mm,( Al / |),.x =0,2 mm/m and
6=20-25mm (Al / 1),2x=0,45mm/m (Figure 1) [1.2.3.4.5].

Based on the results of the experiment, based on the 2nd curve shown in Figure 2, we can
say that the final water loss rate in hardened concrete at =0 and 20-25mm is between 3 and
5.5% of the total concrete water content, if 6=40-45mm AW/W=17...18% it was observed that
the dehydration rate continued. Thus, the thickness of the air gap between concrete and
helioplasting is tightly closed around the perimeter of the surface, based on the results of
experiments, taking into account the physical processes occurring in concrete, we determine that
the thickness of the void layer is on average 20-25 mm. To determine this rule, we cast a sample-
prism, put it under a 2-layer film coating for a day, changing the thickness of different cavity
layers, part of the normally heated room part of the polymer film coating, tightly closed with a
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surface part of the open polygon 28 and during the day we ensured that it hardened in the shop
room. As a result, we determined their prism strength.

AW /W

4 57

A

Figure 1. The amount of continuous evaporation in freshly poured concrete is -1; and water
loss during recent continuous solidification (AW / W) - 2; based on the indicators, a graph
showing the dependence of the cavity on the concrete surface on the thickness of the layer

When the evaporation (dehydration) of the concrete is continuous j >0,32 kg/ m*h is
required, indicating that it continues to sink plastic, with the maximum amount being in the
range of 1.75-2.77 mm/m. If the air gap layer is =40 — 45mm, continuous evaporation in freshly
poured concrete will be in the range of minimum and maximum critical values in the transition
area, and as a result the maximum plastic subsidence value of concrete will be around 0.8 mm/m
on average. Figure 2 confirms that the “plastic sinking” rate formed by the continuous
evaporation of concrete is in direct contact. Based on the data of the experiments, we know that
the maximum amount of “plastic sinking" of concrete varies slightly j > 0,32 kg/m? per hour.
This can be clearly seen when comparing Figure 1 [1.3].

This difference (Al /1),.x can be explained as follows: The difference from open
concrete samples in direct contact with the environment is that continuous evaporation is directly
related to the relative humidity in the environment, i.e., constant with wind speed and air
temperature. will be. Therefore, mainly in dry and hot climates, the "plastic sink™ side edges of
the concrete barrier, the upper part of which is covered with a film coating, due to the effects of
two physical processes: thermal expansion due to high temperatures under the film.
Characterized by the occurrence of "plastic sinking™ processes.

1. Tightly wrapped through polyethylene film; 2. Two-layer =20 mm gap polyethylene

coating; 3 Similarly, when 6=50 mm; 4. Similarly, when 6=205 mm; 5. In untreated concrete.

When installing the cavity layer on the concrete surface at different heights (thicknesses),
the results of temperature measurements under the film coating showed that during the
stabilization of the "plastic sink", ie every 3-4 hours after the sample is installed for testing, the
cavitgr layer 8=60-65 mm we know that the ambient temperature reached t=63°C, §=60-65mm at
t=63"C,5=500-505mm at t=55°C The decrease in temperature in the solidification medium is due
to the increase in the &- layer, which in turn reduces the thermal expansion of the concrete
sample several times. On the other hand, an increase in the void layer in the gap results in
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continuous evaporation of the concrete to water loss and consequent “plastic subsidence”.
Therefore, by determining that the (Al / |)..x ratio is an average of 1.75-2.77 mm / m, if the
concrete film hardens under the coating, the thickness of the cavity layer is 60—-65mm, 80—
85mm, 200-205mm, respectively, and one that is not maintained. in concrete hardened under
different conditions, it leads to the complete formation of their internal structure, the
normalization of their strength and the violation of other properties [1.2.5].
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Figure 2. Graph of “plastic deposition” and evaporation (dehydration) of freshly

poured concrete, which hardens under different conditions.

Thus, the results of the study of the dehydration of concrete - increasing evaporation rate,
continuous evaporation, plastic deposition, thermal expansion and its interconnection, the
strength of hardened concrete under polymer film in different conditions and different voids -
layer thickness show that the concrete surface the thickness of the cavity layer, on average
6=20...25 mm, does not significantly affect the internal structure of the physical processes
occurring in the initial state of hardening concrete, if it is tightly sealed around the concrete
surface [3.4.5].
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YK 633.2.3.

CIJIOC YYYH MAKKAKYXOPH BA KYK O3YKAT A OK KYXOPH DKHUB
ETUIITUPHUII BA HUFUILITUPUII XAMJA MAKKAXKYXOPH BUOJIOTUSICH

EKy6>1<aHOBa E. F., FOmmomes I1I. X.

AHHoTanus. CWIOC y4yH MaKKaXyXOpH Ba KYK O3yKara OK >KYXOpH 3KHO €THIITHPHIL
Makkaxyxopyu - cCWiIoc OOCTHpHIIra HMIUIATHIAAWraH XoM-amé MaHOau cudartuia SKUIaau.
bynna “¥36exucton-100", “V3bekuctou-2018”, “Vsoexkucron 601 ECB”, “KpeMHucrtus
VY3POC” HaBnapuHU SKUII TaBCUs 3TWiaau. EpHU skuira taiépnam tapTuOu Ba YFUT COJIMIL
MeBEpIapH Xallaky JIaBiIard 3KUO YCTUpHIaa KaHmai Oyica, CHIIOCOON MaKKaXyXOpHaa Xam
myHAa Oynamu. Xykanukaa MaBxyl Oynran cesumkanap €paammuaa rekrapura 25-30 xr naH
ypyF capduiadran Xonaa 5-6 cM 4yKypIuKKa dKkwianu. Azorim yrutiaap N30 skwir Owian Oup
BaKT/Ia Ba YCUMJIMK 7-8 TajmaH Oapr 4uKaprad, YHU O3UKIaHTHpull maituga N120-150
COJIMHAJIH.

Kanur cy3nap: cuinoc, MakkaKyXopH, MallIMHACO3JIMK, TEXHOJIOT U, I0H, CYTa.

Apanamma xonga Oy SKMHHH Oena OwWiiaH SKHII, OeJaHW OWOJIOTHK XYCYCHSITHHU
XxucoOra onraH xojjaa OedaHu SKUIIIAH 2 XadTa ONIUH SKUII TaBCHA STWIATU. DKUII Ky
HWITMK OK KYXOpH To3a XoJsija 3kwiranna keHr karopiaad CIIY-6 M cesuikacuna €xku Golka
cesuikanapaa 60, 70 éku 90 cm kenrnmukaa rekrapura 10- 12 xr ypyrnuk capduanaau. YpyrHu
SKUII YYKYpJWrd 2-3 CM HH TallKWJI 3Tagd. ApajammMa OSKUHJIAPHUHT OHI  SXIIH
yMyMIamtupwirad goH skunaauran C3T48 Ba Oomika cesuikanapuia CyFOPHUIN 3ratiapura
KYHJAJaHT XO0JIJa dKWjaagu. byHIa kynm WWUIMK OK >KYXOPHMHHUHI Katop opacu 60cM Ba HKHII
MebepH 12 kr/ra 6ena Top Karopiad €ku €nmacura rekrapura 18-20 xr/ra XucoOugaH SKUIIAIH.
YpyFHU 3KHII 9yKypJurd 1-2 ¢cM —HH TalKuil 3THO, SKWITaHIaH CYHT, CYFOPHUII YUyH KaTopJap
OJIMHAIU. DKUHIapra uuuioB Oepuin. Huxomnap TYMMK yHHO YMKKaHIIAH CYHT, Ky WHIUTUK OK
KYXOPHHH TO3a XOJIJa SKWJITAaH MaiJIoHIapJaH OeroHa YTiaapHH HyKoTwml y4yH 1-2 mapoTaba
KyJIbTUBAlM KWIMII TaBCHsl HTWIAAW. ApanaliMa >3KUHJIAPHM KaTop Opajapura HIUIOB
oepuMaiinu. Kym WMk oK JKYXOpH TO3a XOJa SKWITaH MaloHIapia Xap YpuUMJIaH CYHT,
KaTop opacura MIUIoB Oepuil jo3uM. VKKMHYM Ba y4MHYM Huutapaa 0axopia YCUMIIUMKIAap
YcuO YMKUIIM, PUBOXIAHMIIMHM SIXUIMJIAII y4yH KAaTop Opajapura HIUIOB Oepull TaBCHs
stunaaud. To3a Ba apanammMa XoJla OSKWITaH Kyl HWUIMK OK JKyXopura Xxap HWHIH
VCeUMIUKIApHUHT  YcyB naBpu  oiauaan  80-90 kr/ra cod xommaru Qochop Owmman
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o3uKjantupunaan. Munepan yrutinap HPY-05 yrur cenanuran TeXHuKaaa Cenuiagy Ba yHJIaH
cyHTr OopoHa KwmHaU. A3otiau yruminap 10-12 ta Oapr ycnb unkkaHaaH cyHr rekrapura 30-50
KI' XucoOuaaH, OMpUHYM, UKKUHYM, YIYMHYH YPUMIAH CYHI IOKOpUAArd MebEpAa a3oT OuiaH
O3UKJIAaHTHPpWIAAM, TO3a XOJJa SKWIraH MalJOHJapra KyJlbTHBATOpJap, apaiamma XoJija
skuiras mainonnapra HPY-05 épnamnna yrutnap comunanu. 20 Cyropumt. To3a Ba apanamma
XOJ1/1a SKWITaH MailoHIapaa CyFOpHIl MyJAaTiapy MUHepal yrutiap ounan oormukaup. Toza
XOJI/1a SKWITaH dKHMHJIapra KyJIbTUBATOpJIap/a 3raTjiap OJIMHIaH/IaH CYHT, apajaliMa SKMHIapaa
MaBXKyJl OYJraH sratiaapJaH CyFOpUiIaau

'''''

. e I+ Sy ) &
g -~ N e

1- pacm Makkaxyxopn Cuijioc XOCHJIMHHE HUFUIITHPHUIL )KAPaéHH

Cunoc yd4yH MaKKaXyXopd Ba KYK O3yKara OK OKYXOpPH OKUO eTHIITHPHII
Makkaxyxopu - CHJIOC OOCTHUpHWINTa WIUIATHIAJAWTaH XOM-ame MaHOaW cudaruaa SKUIaIH.
bynna “¥36exucton-100”, “V36exncton-2018”, “VzGexucron 601 ECB”, “KpeMHucTHS
VY3POC” HaBnmapuHM SKUII TAaBCUS 3TWiaau. EpHU skuimra Taii€pram TapTHOU Ba YFUT COJHII
MebEpIIapy Xallaky JIaBIard K0 YcTupHIa KaHaad O0¥ica, cuiaocOon Makkaxyxopuaa xam
myHnai Oymamgm. Xyxamukaa MaBxya Oynran cesukanap €paammuna rekrapura 25-30 kr gax
ypyF capduanrad xonna 5-6 cM uyKypiuMKka skuianu. Azormiu yrutaap N30 skum 6unan 6up
BaKT/a Ba YCUMJIMK 7-8 TamaH Oapr duKaprad, yHH O3WKIaHTHpumn madtuga N120-150
comuHagu. Makkaxyxopu 10- 12 Taman Oapr umMKapranjga, pyBak uuKapa Oouularasjia,
CYJATOHJIApY TyJUlaraH, cyTajapuia aymOyn Oynran pnaBpiapunpa cyropuiaan. Cumocoor
MaKKaKyXOpHHHU cyTanapu 1ymOyn Oynran naitna ypa Oomnuianu6, cytamapu Um0 eTHUiAryH4ya
KaJap TyrajulaHWIM Ba Oy UIIHM >KyJa KUCKa MyJIJaTAa amajira OLUMPHUII Makcajara
MyBopuKaup. O3yKa Tamub KeTunaéTranuaa iymnapaa TYKuiano, Hec-HOOyA OYIMaciauru yuyyH
nynnap texucnanagu. Cunoc6on 12 Makkaxyxopu KYK MOsIapHU YpUO-WHUFUO OMIN MILIApU
XamJa epja oup naitaa TYFpu Keaul, TUFU3 XoJIaTiap BYXKy/ra KeJIMaciaura yuyH Xamaa yHU Y3
BaKTUAa YpHUO-WHUFUO OJIMINTA YJITYPMACIMK HATWXKACHUA XOCWIHH OUpP KMUCMH HOOYH OYyiuiv
MYMKHH, OYHU OJIIMHU OJIUII Y4yH Oy SKMHHU YpUM-WHFUMra OJMHMA KEWWH eTHJIaJUraH
MaiiloH1apra SKMIMIIY MaKcaara MyBO(HUK.

MAKKAXYXOPH - NS 6030 F1. ®AO 600 - Ypra-keunmmap ruGpuz, 120-125 xysna
eTunaau. JIoH Ba CHIIOC ydyH SKUINTa sIpOKJIU. ['MOPUIHUHT KypFOKUMIMK XaMza Oapr, 1osi Ba
CyTa KacaJUIMKJIApUHU KY3FaTyBUMJIApPUra YNJaMIIMIIUTH FOKOPU. XOCUIIOPIUTH: KYPYK TOHH 15
T/ra.nad optuk. Cunoc maccacu 70t1/ra.nan optuk. Kyprokumnukka uumpamiu. [losicu: ¥3
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rpynmnacura HucOaTaH Yypraua OanaH/uiMKAa, OakyBBaT Ba 3JACTUK, WMKHIUINTA YUIAMIH.
JloHnap TYynMK eTwiraHuzia xam Oapriiapy Al paHrjaa cakiaanaau. Cyracu LIMIMHAP MIAKINAA,
ypraya y3yHaukaa - 25 cM. [loHnap xaTopuHUHI coHu 16-18, capuk-kusrum pasraa. JloHu
tumcuMoH. 1000 mona ypyr orupsuru 400 r. Dxum cxemacu 90*20, 70*25, 60*30. Ira skumr
HopMacu 55 000 - 70 000 nona

2-pacM. MaKkKaKyXopu XOCHJIUHU WHFUIITHPHUII

[Mosicu - THK YCyBUM, TyMaJlOK Ba CHJUIMK MyFoHIamrad Oyrumnapaad nbopat 8-25 Ba yHaaH
Kyn OYFuM opaiukiapura sra 6ynanu. Mekcuka HaBnapu 45 tarada OVFUM OpajHMKiIapura sra
O6ymamu. IlosHUHT WIaU3ra sIKUH ep OeTUAard KUCMHU HYFOHPOK, HOSHUHT yuura Kapad Oyrum
OpANMKJIApUHUHT JAUaMeTpu KamaiiuO Oopamu. I[lossHMHr Wuyum mykak OWiaH TYIAraH, YHUHT
OanmaHIMTH MaKKa)KyXOpH HaBHUra Ba ycul mapoutura kapad 0,5 metpaan 4 merpraua 6Gopaau.
bynnait 6anann nosHu TUK ynuiad Typuil BazupacuHM TasHY wigusnap Oaxapaau. baprioapu
HUPUK KEHT JIEHTAaCHMOH LIaKjAa 0apr KMHU XaM y3yH, y NOsiHU Ypal Typanu. bapr KHHUHUHT
OCTKHM KHCMH MOSHUHT OyFuMuIaH yukaau. [losHuHr xap 6up O6yruMmuna 6utragan 6apr Xocui
O0ymamu. bapr conura xapa®d Makka)XyXopyW HAaBUHHHT SPTANHUIIAPIUTAHU aHHUKJIAIl MYMKUH.
Opranumap HaBiapaa 8 naH 12 tarada Oapr, ypra numapiapaa 12-18 Ba keunumap HaBiapjaa
aca 18 tagan kym Gapr O6yianu.

Makkaxyxopu OuoJorusicu- MakKaXyXopu TallKM MYXWUT LIApOMTJIApHUra, YJIapHUHT
Yy3rapyBYaHIUTUTa YUAAMIIM Ba Te3 MOCHAIIAIUraH YCUMIMKIUP. MakKKaXyXOpHHUHT YCHO
PUBOXJIAHMIIM TalIKK IIAPOUT, HKOJOTUK OMMWIIApra, Typjap 3BOJIOLMACH, CyBra OYyiras
Tanabu, TYNpOK Ba XaBO XapopaTH, €PYFIIMK, O03yKa Mojjanap OuilaH TabMHHJIAHTAHJIUIUTa,
YCUMIIMKHUHT OONIKa KMHJap OWjlaH ajoKacu Ba OomlKa oMuiiapra Oofiuk. Tamkm MyxuT
nrapoutura Tanadu. Cysra tamabu. YcuG pUBOKIAHMII NABPHIA MAKKAKYXOPU KYII CyB Tanad
KWJIaId. SIXIIM pUBOXKIIAHTaH MaKKaXyXOpH MyKOOMII MebEpAa CyB OMJIaH TAbMUHJIAHTaHa Oup
KyHaa 4 n cyB Oyrnataau. Tynpokna cyB Mukaopu 9,5% nan mact Oynca YCUMIMK YCHUILIIAH
TyxTaiiau, 6,7% naH kamaiica cynuit Oonwaiinu. CyBHH Oapriiapy oOpkajau OyFiaTajiu.
Tpaucrupanus  kodddurmentn  230-250 (370) Ba yHmaH OpTUK. Epyrmukka Tama6m.
EpYFIMKHUHT MaKKakyXopura VCHII Ba PHMBOXKIAHHUINAA, (DOTOCHHTE3 KapaéHMIa, XOCHI
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ab30JIAPUHUHT IIAKUIAHMIINAA Ba XOCHIJOPIMKHMHT ONIMIINIA TabCHPH KaTTa. Epyriuk
VCUMITHKIa XJIOPO( LT MAaKIUIAaHUIITHAA aXaMUATH OaJlaH1, YyHKHA Oapria xjopodusut 6yimaca
dorocunTe3 xapa€Hu KeuMmaiinn. Makkaxyxopu EpYFIMK SHEPrUACHUHUHI KYN MHKIOPUHHU
Vy3nmamrTupaay, HaTUKajla OaprHUHT pUBOXKJIaHUIIUTa €paaM Oepaau. bapr - YCUMIMKHUHT SHT
3apyp KucMH, Oapr €pmamuaa Ky€ém sHepruscu rotwiaau, CO2 rasu OTWIAIH, YIIIepos
TYIUIaHaAu Ba TpaHcnupanus skapaéHu kedanud. 28 100 kuto6 Tymmamu OO6-XaBO IIApOUTH
Kynail kenuO, CyB Ba O3MK Mojja erapiu Oynranga 6apr maigonu 40-50 muHr M?/ra TaruKu
Kwiaad. Makkaxyxopu — EpyFceBap, KUCKa KyH YcuMiauru OynmO, OyHIa YHHHT TPOITHK
MaMJIaKaTAaH KEJNTUPWITAHIUTUHUHT TabCUpU Hamo€H Oymamu. Ulypra uwmmammuiaury.
Makkaxyxopu mypra yujjaMcu3 SKuH. MaKKakyXopH YCUMIIUTH TYNPOK SPUTMACH MYXUTUHUHT
HeliTpasira SIKUH OYMUINMHU XOXJIalAM, JIGKMH KaM WIypJjaHraH Tymnpokjaapaa dakaT myp
IOBWJITaH/Ia €KH YpYF “AHTHCOJBb” CTUMYJISATOpU OWIAH JOPWJIAHTAaHJIAa KOHUKAPIH XOCHII
6epanu. Uccukimkka Tanadu. CCUKINK MaKKaXyXOpPUHUHT YCUO PUBOXKIAHMII AaBpHUIA, YHUO
YUKUIIJIAaH TOPTHO TOKM XOCWIM UIAK/UIAHWIINTa Kajaap >Kyla MYyXHM axamusTra ora.
Makkaxyxopu ypyFu YHHO YHKHUIIU YUyH YPYF KYMUIraH 9yKypJuK/aa Tynpok xapoparu 10-12
°C xynaii xucobnaHaau. XaBo XapopaTd MaicCaJapHUHT KUWFOC YHHO YMKUIIUAA XaM MYXHUM
axamustra isra. bup cyrkaga xaBo xapoparu 9 °C Oynranma maiicamap 27 kynma, 16 °C
6yaranma 11 xyn Ba 23 °C GynraHza 5 KyHIa yHHO YMKaad. YpTada CyTKalHK XaBO XapopaTh
IOKOpH OYJraHu capy yHUO YMKHIIM, CYTalall Ba TyJUTall JaBpiapu XaM Kuckapaau. Taxxpubana
OeNrmiaHraH MaKKa)XYXOPWHUHT VCHUII JaBpiiapyjaa 3apyp ONTHMall XaBO XapopaTtu YHHO
yukuiiad cyranamrayda 18-20 °C, cyranampaan rymnamrada 20-22 °C, numum naspu 22-23 °C.
Vaum yuyn 8 °C, MaliCaHMHT YMKHUIIKA YYYH Ba BEreTaTWB ab30Jlapy XamJa TYJIUHUHT
puBosxtanumy yayH 12 °C, mumm6 etwmmmm yaya 10 °C 3apyp. By xapopatnan mact 6ynranma
YCHIII Ba pUBOKJIAHMII AaBpJapyuia MyxuM >kapaénnap keumaiinu. CyTkaiuk yprada xapopar 15
°C pan mact Ba 25 °C nman roxopu Oymranma ycum sxapaé 29 24-kuto0d Makkaxyxopu
eTUIITUPHUIIHYN KuinHnamaay, 36 °C nan omranga (GOTOCHHTE3 apaéHM TYXTaiau. Xapopat
IOKOpH OYynranzia XOCUJIAOPIUTY KaMmasa . Wau3HUHT YCUIlIM Y9yH TYOPOKHUHT XapopaTu Xam
MyXuM axamustra sra. O3uk Mojaaanapra tanadu. Makkaxxyxopu JOH y4yH 3KuiraHaa | ToHHa
XOCHI yuyH 24,6 Kr asot, 9,9 kr docdop Ba 25,5 kr Kamuii capd >TUIAAN. YCHMIMKKA a30T
eTuIIMaca OOIUIaHFUY JIaBpJa YCUIHU, PUBOKIAHUIIN, PYBAK XOCUI OYIUIIN KeUUKaau. A30Tra
MaKcHMaJl Tajlabu: pyBakiaml JaBpuaaH 2 xadra onauH Ba 20 KyHJIaH KEHUH cyTanail Ba JOH
Xocua Gymum naBpupa. Arap a3oT eTHIIMAaca Oapriapd caprasmd. Y CHMIHKHHHT docdopra
OynraH Tamabu CyT-MyM NHIOAII aaBpu XucoOmanamu. ®ochop Vyceumimkma 0,30-0,35%
xucobuna Kypyk Maccara HucOGartan Oynanu. Pochop acocaH YCUMIMKHMHT YpyFuJa Ba
Mypraruna tymianagu. @ocdop etapiau OYnAraHga ypyFHUHT T€3 YHHUO YMKUIIWTA, WIJAM3HUHT
SXIIM PUBOKJIAHUIIUTA, YPYFHUHI NHUIIMIIATA Ba XOCWIHHHI OIIMIIATA TabCUP KUJIaAH.
®dochop xam 6ynca 0,20% (Kypyk maccara HucOaTaH) XaMma kapa¢Hiapra cajaOuii TabCcup
Kuiaau Ba Oapr Ku3wi Tycra kupand. Kamuii xam kynm Mukgopaa Tanad KUIWHAAH, YPYFHHHT
yHUO YMKHMINWJAH cyTanam Ba pyBakmamrada 10-12 kyn tama0d xunaau. Kanuii YCUMIUKHUHT
XamMMa ab30Japuia, Kalblui Oaprujga Ba moscuia, 03 MUKIOpAA YpyFuaa yupaiau. MarHuit
ypyFuaa Kym, O0IKa ab30Japuia KaM yapaniu.

Bynnan Tamkapu, Ky3aa xap rekrap skuH Maigonura 50-80 kr ¢ocdop Ba 30-50 xr xanumit
YFUTIApH COMMHANM. JKUM BakThaa rextapura 10 kr gocdop Ba 10 Kr Kaamii conuHamm. YFuT
ysanab Gepuarana MaKKaxyXOpPUHUHT Xocku 15-20% ra omanu. YCuI 1aBpuia MakKaxyXxopu
WKKJ MapTa, OMpHHYM MapTa YCUMIIHKAA 3-4 6apr Xocwi1 OyiraHaa Ba MKKUHYM OTAJIUK TYITYJIN
xocun Oynmummra 8-10 KyH KoNTaH/Ia O3UKJIAHTUPWIAAN. BUPMHYM O3MKITaHTUPHILA TEKTApHUra
60-80 xr azot, 40-60 kr dochop Ba 30 Kr Kamui, UKKHHYU O3UKJIaHTHpHUIIa 3ca 60-80 kr
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asormu yrurmap Gepunagm. Yrur CY3, HKY, OVK, HKY-4,6 pycyMan Maxcyc YFMTIArag
MalMHanapaa coinuHaau. Makkaxyxopu karop opanapura KPH-4,6, KPX-2,8A pycymin
KyJIbTUBaTOpiapAa uuuioB Oepuianu. Kelimnru iwmiapaa O6eroHa yTiapra Kapuim Kyparmiia
repOunmaapaan KeHr QoinananuamMokaa. byaunr yuyn 2,4J1 repOunmay WIIaTHIAIH.
I'epOunmanap ypyr yHHO YMKMacuAaH OJAMH €KU YcuMinkiapaa 3-5 Ta Gapr xocun Oynranaa
unuIaTiIaaId. MakkaxXyXopuHu MUHEPAT YFUT OWjIaH KyluM4a o3ukiaanTupuir xapaéuau 40 100
kuto6 Tymnamu Cyropuil. Makkaxyxopu HaBUTa, TYNPOK IIapouTura kapad 5 mapraman 12
MapTarava cyropuiaagau. 1-2 cyB YCUMIIMK TYNTYJ YMKapMacJaH OJIuH Oepuniaau. bupunuu cys
Maiica maiino 6ynrangan cyHr 20-25 KyH yTray Ba UKKUHYM cyB 20-25 KyHJaH KelnH Oepuiiam.
OxunHU cyropunaa rekrapura 700-800 M3 cyB capd stmmamu. Tynryn 4mkapuil Ba JIOH
eTWJINII JaBpJIapua MaKKa)KyXOPUHHUHI CyBra TajJaOuaHJIMIU sSiHa XaM opTaau. by naspna Tes-
Te3 cyB Oepub Typuimn kepak. Xap 12-15 kynma rekrapura 700-800 m3 mMwukmaopuga cCyB
O6epuiaau. Epoct cyBnapu 4yKyp JKOWIamraH epiapaa 6axopla SKMITaH MaKKaXyXopu YCHUII
naBpuia 5-6 Mapta, €epoCTH CyBJIapH k03a JKOWJalraH epjapaa 3ca 3-4 mapra cyropuiiaain. Xap
CYFOpHIIJIaH KEHNH KaTOp Opalapyu KyJIbTUBALUS KUIMHAIH.

«CyTassHUruy KypwiMacMHU TaKOMUJUIALITUPUIL Ba YHUHT NapaMETPIIApUHU AcOCaIn)
MmaB3ycugaru gancada moxropu (PhD) muccepramusicn 6yitnua onmub OopwiraH TaaKUKOTIAp
HaTWXalapy acocuja KyHuaaru Xyuocanaap TaKauM THIIN:

1. Pecnybnukana kaTra MaiiloHIapAa ETHINTUPMIITAH MAKKaKYXOPHHH JOH Y4yH
HUFUIITUPUO ONMIIJA SHT KUMHWH Ba MabCyNUSATIN Bazudanapial OMpH,eTUIraH XOCUIHH HECT-
HOOY/J KWJIMAcJaH XaM/la IMIUKACTIaHTUPMACAaH HAFUII XUCco0ann0, Oy unuiapHu Oakapuriia
IOKOpY Japakala MeEXaHM3alMsUIaliraH ycyjulap Ba TAaKOMMWJUIAIUTHUPWITAH MalllMHA Xamja
KypriMasiapias ¢hoiigananuin Makcaara MyBopuK OViraam.

2. Mapxya cyTasHUTMY KypUIMAJIAPHUHT KOHCTPYKIMSICH Ba TEXHOJIOTHK WII JKapa€HUHU
VpraHui myHH KYpCaTAUKH, MaBXKy[ CYTasHUrMY KypUJIMACH IOHJIApPHH STHYMII TYIUKIUTHHU
tana® napaxkacuaa Oakapcaaa, TOHJIAPHUHT HOOYArapyWIIMTH XaMJa IIWKACTIaHWIIN IOKOPH
0ynmm0, Oy KaMYMIMKIIAPHU Y3aK Ba KOOMK YMKAPHII TYHHYTMHHUHT OJIIUTa FAJIIBUPIM MOCIaMa
YpHATHII XamJa Kypakdajid IOKJIarMWwiapHU pe3uHa TPAHCHOPTEpNIM IOKJIaruwiap OwuiaH
AJMAIITUPHUII OpKaiu OapTapad STUII MyMKHH.

3. V36eKHMCTOH MIApONTHIA CTHINTHPHITAH MAKKaKYXOPHHH AyMOY/T MHIIMII JaBpUIA
WUFAIITHPHUO ONMHTAH Kednuiiap HaBUHUHT 14-16, spranumap HaBuHH 9-12 KyHIa KypuIn
Xamja cyTanapaard KoOuk Ba MOHHHHT HamuuruHu 20-22 ¢gowusnan mact OYiauimm, KOOHKIH
cyTajmapHU SSHYMO OJIUII YUYH 3aMUH SpaTaiu.
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CARRYING OUT ROADS OF HIGHWAYS FROM PLASTIC WASTE
Mutalibov I. Q

Anatation: This article discusses issues such as modern road surface preparation
technology, waste problem, improvement and efficient use of waste recycling.

Keywords: bitumen, waste, plastic, ocean, UN, degree, percentage, local, asphalt
concrete, cement concrete.

Introduction

There are a number of problems and shortcomings in the system of state management of
the road sector of the republic, which hinder the formation of a competitive environment and
investment in the sector. In order to create a modern system of road management, clear
delimitation of control and economic functions, de-monopolization, attract private sector
enterprises and increase investment attractiveness, create a healthy competitive environment, the
widespread introduction of innovations in road construction, Also, in accordance with the
objectives of the Action Strategy for the five priority areas of development of the Republic of
Uzbekistan for 2017-2021, on December 9, 2019, the President of the Republic of Uzbekistan
issued a decree "On measures to deep reform the road sector of the Republic of Uzbekistan The
resolution "On measures to further improve the management system of the road sector" was
adopted. Of course, road construction plays an important role in the development of the country.
The Law of the Republic of Uzbekistan “On Waste” was adopted on April 5, 2002 in order to
regulate the relations in the field of waste management and to pursue the state policy on waste
management. The main task of the law is to prevent the harmful effects of waste on the lives and
health of citizens, the environment and to reduce waste generation. In addition, the Rules for the
provision of services for the collection and removal of solid and liquid waste, approved by the
Cabinet of Ministers of the Republic of Uzbekistan dated July 15, 2014 No 194, the Ministry of
Justice of the Republic of Uzbekistan It is regulated by the Rules of Carriage of Household
Waste and a number of similar legal acts, approved by the Order of the Director General of the
Uzbek Agency “Uzkommunkhizmat” No. 104 of October 16, 2014, No. 2625.

MATERIALS AND METHODS

The article uses comparative analysis, study and nationalization of foreign experience,

study and field orientation of technologies, methods of logic and generalization.
MAIN PART

Today, the world's waste is increasing year by year. Every year, plastic waste dumped
into rivers pollutes and kills not only the riverbeds, but also the world's oceans by flowing
through the rivers into the oceans. Plastic waste falling into the oceans gets into the stomachs of
various rare animals and then causes them to die. Therefore, one of the solutions to the problem
is to reduce plastic waste. Every year, three billion tires are produced worldwide. When recycled,
these tires are equivalent to producing about three billion pounds of cotton fiber. We promoted
another industry as a recycled material. We got an used product from an industry. As a result, we

]
MEXAHUKA BA TEXHOJIOT' WS MJIMHUI XKYPHAJIH, 2021, Ne4 (5)
121


http://openaccessjournals.eu/index.php/ijdpp/article/view/398

TEXHOJIOI'A

have not only solved the problem of tire destruction, but also reduced the carbon footprint of the
concrete industry [2]. It should be noted that 80% of this waste is organic matter, and their
processing can produce large amounts of energy and energy carriers. Experts say that household
waste is the cheapest raw material in the world. The experience of developed countries shows
that 85% of waste can be recycled. Some countries have separate waste collection systems. As a
result, most of the raw materials, such as paper, plastic, aluminum, are sent for recycling. The
positive impact of this process on the environment is enormous. As a result of waste recycling,
the amount of energy and raw materials used to produce the product can be saved by up to 50
percent. Barriers made of polyethylene are unbreakable and impact resistant. Because it is
lighter, transportation costs are lower.

Another innovation in the industry is the installation of colored plastic barriers on both
sides of the road. The product is based on South Korean technology at the Korean Trans joint
venture. This building material, which has already been tested abroad and is widely used, does
not lag behind metal barriers in terms of strength and durability. While metal barriers are much
cheaper, they do not require extra care, such as frequent washing and painting over a period of
time. When a car hits, the barrier directs it to the other side and sends it back with its strength.
The main advantage of such barriers is that after obsolescence, they can be crushed to produce
new products or other items. Currently, such barriers are being installed as a test, and if they give
the expected results, they will be widely used in the construction of other roads in the future.
Given the large amount of plastic waste in our country, the possibility of localization of
production of such products seems promising.

According to the United Nations, the world generates 300 million tons of plastic waste a
year. Of this, 8 million tons fall into the world's oceans and pose a serious threat to the lives of
ocean creatures. The world produces 11,250,000 tons of waste every day. It's a 3-kilometer-high
waste mountain. 99% of the products we buy are in the trash before the expiration date of 6
months [3]. The world's population is growing by 1.5-2% annually, and the amount of waste
produced is growing by 6%. This means that in the coming days the globe could become a huge
dump. As a result, some companies are looking for ways to recycle waste.

RESULTS

As plastic waste increases, plastic roads are being created for recycling. Plastic
pavements are no different from asphalt pavements on the outside. Their development is similar
to the production of asphalt concrete. Interestingly, these plastic roads are not only
environmentally friendly, but also beneficial in other ways. It is far superior to our asphalt roads
in terms of use. Plastic is resistant to corrosion and atmospheric pressure and is effective in
conditions from -40 degrees to +80 degrees [5,6].

Plastic roads are 3 times more serviceable than other paved roads, the laying process is
70% faster, 4 times lighter than asphalt concrete, and easy to repair. The use of local raw
materials for the production of the coating means that its cost is not expensive, reducing the cost
of disposal of plastic waste.

Studies have shown that cracks can also heal on their own. As uncoated cracks formed,
the nano-coated fibers prevented them from expanding and produced additional materials in a
high humidity environment that allowed the cracks to close. This self-repairing mechanism
requires much less technique than the usual material used to build developed roads.
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Figure 1. Plastic roads.

Today, we see a man walking on a modern road across the Chirchik River, excitedly
talking about how far it is, how fast and easy it is to get to the destination. In particular, the 6.5-
kilometer bike path and sidewalks built along the main road have created great convenience for
the residents of the area. Plastic barriers at the edges serve to protect against various accidents.

CONCLUSION

Today, there are shortcomings and inconveniences in the field of road construction and
operation in the country: the lack of bitumen, outdated technology, the complexity of cement
concrete technology. When cracks appear in waste coatings, the fibers tend to have a much
higher resistance to cracking and cracking. As a result, the cracks become narrower and the
coating lasts longer.

There are shortcomings and inconveniences in the field of road construction and
operation: lack of bitumen, outdated technology, complexity of cement concrete technology.
When using plastic products:

* reduction of plastic waste,

« reduction of pavement laying time,

* lightness of the coating,

« Relief of roadblocks,

« Increased resistance to roadblocks,

* Reducing the risk of roadblocks,

* Facilitate the transportation of roadblocks,

» Achievements such as ease of repair of the coating and efficiency.
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AVTOMOBIL YO’LLARINI QURISHDA ATROF-MUXITNI
KO’KALAMZORLASHTIRISH

Mahmudov S. T.

Annotatsiya. Maqolada avtomobil yo’llarini qurish jarayonida atrof-muxit
ekologiyasiga zarar yetkazmaslik, qurilish ishlari olib boriladigan hududdagi o’simlik va daraxt
ko’chatlarini saqlab qolish, yangi daraxt ko’chatlarini o’tqazish, obodonlashtirish to’g’risida
yoritib o’tilgan.

AHHoTauusl. B crartee paccka3piBaeTcs, Kak IpPeJOTBPaTUTh HaHECEHHE YyIiepoOa
OKpY>Kalolllel cpefle NpU CTPOUTEIBCTBE JIOPOT, COXPAHEHUU PACTEHUHW M JIEPEBHEB Ha
TEPPUTOPUH, I/I€ BEAYTCS CTPOUTEIIbHBIE PabOThI, TOCAKE HOBBIX JIEPEBbEB, O3CICHEHUH.

Annotation: The article describes how to prevent damage to the environment during
the construction of roads, the preservation of plants and trees in the area where the construction
work is carried out, the planting of new trees, landscaping.
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Kalit so’zlar: yo’l qurilishi, atrof-muxit, takomillashtirish, innovatsion usullar,
manzarali daraxtlar, ekologiya, antropogen, zararli gazlar.

KiroueBble c¢j10Ba: CTPOUTENBCTBO JOPOT, OKpYXKaromas cpena, 01aroycTpoicTBO,
HWHHOBAIIMOHHBIC METOAbI, ACKOPATUBHBIC ACPCBbA, SKOJIOI'Hs, aHTPOIIOICHHBIC, BPCIHBIC I'a3bl.

Keywords: road construction, environment, landscaping, innovative methods,
ornamental trees, ecology, man-made, harmful gases.
Kirish.

Har vyili biosferaga 30 milliard tonnagacha barcha turdagi gattiq va suyuq chigindilar
kiradi. Havoning asosiy tarkibiy gismlari argon, karbonat angidrid va suv bug'laridan tashqari
kislorod (21%) va azot (78%). Qo'shimcha CO2 chigarib, uning havodagi ulushini oshiradi, bu
odamlar uchun zaharli hisoblanadi.

Antropik sabablarga kelsak, avtotransport harakati va sanoat faoliyati natijasida gaz
chigindilari ajralib turadi. Transport vositalaridan chigayotgan zararli is-gazlar, sanoat
chigindilari va ekotizimning buzilishi yildan-yilga havoning ifloslanishiga olib kelyapti.
Ogibatda, onkologik, nafas respirator va yurak-qon tomir kasalliklarining ko‘lami ortib
bormoqda.

O‘zbekiston Respublikasi Prezidentining 29.09.2020y qarorida binolar va inshootlar,
shu jumladan, yo‘llar va muhandislik kommunikatsiyalarini qurish, rekonstruktsiya qilish,
ta’mirlash yoki buzish ishlarida (keyingi o‘rinlarda - qurilish ishlari) hosil bo‘ladigan qurilish
chigindilari birinchi navbatda takroriy foydalanish, qayta ishlashga yoki utilizatsiya gilishga
yo‘naltiriladi [1].

Asosiy gism.

Avtomobil yo'llari - mamlakatning turli hududlarida joylashgan va turli landshaft,
gidrogeologik va iglim sharoitida qurilgan ko'plab tuzilmalarni o'z ichiga olgan eng murakkab
muhandislik majmuasidir. Avtomobil yo’llarini qurish va ta’mirlash murakkab jarayon. Ko’p
kuch va mablag’ talab qiladi. Yo'llarni qurishda gishlog xo'jaligi, o'rmon xo'jaligi va kommunal
yerlar begonalashtiriladi, tabiiy tuproglar, tosh materiallar katta hajmda ishlatiladi, ma'lum
darajada bo'ronli suvlarning yer usti ogimi, daryolar rejimi va turar-joy binolarining me'moriy
tuzilishi o'zgartiriladi [2,3].

1-rasm. Qurilish jarayonlaridagi atrof-muhitga zarar

Bu jarayonlarda albatta inson kuch mehnati va texnika-texnologiyalardan maksimal
darajada foydalaniladi. Bu jarayonlarda texnika-texnologiyalardan chigayotgan zararli gazlar
atrof-muhitda yashovchi insonlar va u yerdagi ishchilar salomatligiga sezilarli darajada ziyon
yetkazadi [5]. Qolaversa qurilish ishlari olib borilayotgan hududlarda mavjud bo’lgan ko’plab
o’simlik va daraxt ko’chatlarini buzib tashlash, ushbu daraxt va o’simliklarni yoqib yuborish
holatlari ham mavjud. Bunyodkorlik loyihalarida, keyinchalik ishlab chigarish loyihasi,
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"Qurilishni tashkil gilish" loyihasi uchun, prognozlash loyihasi (PPR) prognozlash bosgichida
ekologik himoya qilish ko'zda tutilgan[4]. Yuqoridagi loyihalarga go'yiladigan asosiy talablar
tabiatning xavfsizligini, landshaft, tuprog gatlamini saglab qolishdan iborat. Magsad qurilish
obyektlari atrofidagi ekologik muhitni yaxshilash. Qurilish jarayonlari olib borilayotgan davrda
qurilish bilan parallel ravishda atrof-mubhit landshaft va kislorod migdorini yaxshilashga xizmat
qiluvchi daraxt ko’chatlarini o’tqazish kerak. Bir dona archa ko’chati havoni ko’plab migdordagi
kislorod bilan ta’minlaydi. Shunday ekan bu turdagi daraxt ko’chatlari migdorini sonini oshirib,
ko’paytirish kerak. Afsuski yon atrofimizga e’tibor bilan qarasak daraxt ko’chatlarini
o’tqazishdan ko’ra ularni kesib tashlash holati ko’paymoqda [6].

Xulosa
Bugungi kunda respublikamiz bo’yicha bino-inshootlar qurilishi, yo’l qurilishi va

ta’mirlash  jarayonlarida ko’plab yangi turdagi o’g’ir texnika-texnologiyalardan
foydalanilmogda. Bu texnologiyalarni ish ko’lami, ish unumdorligi juda yuqori darajada.
Ishchilar uchun ham katta ko’makchi vazifasini bajarib beradi. Ish sur’atini oshishi, tezlashishi,
qurilayotgan obyektni vaqgtida topshirish imkonini yaratadi. Barchasi albatta yaxshi, lekin ular
orqali atmosferaga chiqarilayotgan zararli gazlar miqdori ko’p. Aynigsa bu jrayonlar aholi ko’p
hududlarda amalga oshirilayotgani, u yerda yashovchi insonlar salomatligiga salbiy ta’sir
ko’rsatyapti. Yosh bolalarda nafas qisilishi, ko’z kasalliklarini ortib borishiga olib kelmoqda. Biz
avvallari yevropa davlatlarida bo’layotgan zamonaviy o’zgarishlarni ko’rib havas qilar edik.
Lekin u yerdagi ob-havo ma’lumotlaidan xabardor bo’lganimizda, tabiiy ofatlarni ortib borishi,
ekologik muhitni buzilishi ogibatida ekanligini bilamiz. Shuning uchun qurilish jarayonida
ko’kalamzorlashtirish ishlariga alohida jiddiy yondashishimiz zarur. Ko’kalamzorlashtirish
ishlarini to’gri yo’lga qo’ysak.

-ta’mirlash jarayonida insonlarning toza havodan nafas olishlarini ta’minlaymiz,

-atrof-muhit go’zalligiga erishamiz,

-havoning ifloslanishi oqibatida yuzaga kelishi mumkin bo’lgan kasalliklarni oldini olgan
bo’lamiz,

-eng muhimi keljakdagi eko muhit yaxshilanishiga xissa qo’shgan bo’lamiz.
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SOG‘LOM TURMUSH TARZI SOG’LOM KELAJAK KAFOLATI

Muradov N. O.

Annotatsiya- Magolada o'quvchilarning jismoniy va axlogiy giyofasini shakllantirishda
jismoniy tarbiya va sportning o'rni hamda jismoniy tarbiya va sportning inson ruhi, ma'naviyati
va axlogiga ta'siri xagida nazariy va amaliy ma’lumotlar keltirilgan.

AHHOTalII/lﬂ: B cratne MpEACTABICHBI TCOPCTUIYCCKUC U MPAKTUYCCKUC CBCACHHUA O POJIN
(U3MYECKOTO BOCIUTAHUS M CTIOPTa B ()OPMUPOBAHUU (PU3UUECKOTO M HPABCTBEHHOTO OOJIHMKA
CTYACHTOB, a4 TaKXC O BJIMAHUU 3aHSATHU Q)HSI/I‘ICCKI/IM BOCIIMTAHUCM MU CIOPTOM Ha MOYyX
AYXOBHOCTb U HPABCTBCHHOCTDH YCJIOBCKA.

Abstract-The article presents theoretical and practical information about the role of
physical culture and sports in the formation of the moral and ethical image of students and the
influence of physical culture and sports on the psyche, spirituality and morality of a person.

Tayanch so'zlar - Jismoniy tarbiya, sport, motivatsiya, sog'lom turmush tarzi, jismoniy
mashqlar, ertalabki badan tarbiya.

KawueBble cioBa: (usnueckas KylbTypa, CIIOPT, MOTUBAIMS, 3710pPOBBI 00pa3 KHU3HH,
yTpeHHss U3KYIbTYypa.

Key words: physical culture, sports, motivation, healthy lifestyle, morning physical
education.

Mamlakatimizda chuqur o‘zgarishlar, siyosiy va ijtimoiy-igtisodiy xayotning barcha
tomonlarini izchil isloh etish va liberallashtirish, jamiyatimizni demokratik yangilash va
modernizatsiya qilish jarayonlari jadal sur’atlar bilan rivojlanib bormoqda. Bunda kuchli
fugarolik jamiyatini shakllantirish yo‘lida belgilab olingan va izchil ravishda amalga
oshirilayotgan ulkan vazifalar mustahkam zamin yaratmoqda. Tariximizga Kirib kelayotgan
buyuk marra munosabati bilan o‘tgan davr mobaynida hayotimiz sifati, mamlakatimiz qiyofasi
qanday o‘zgarib borayotgani, qanday yutuq va natijalarga erishganimiz, ijtimoiy yo‘naltirilgan
bozor igtisodiyotiga asoslangan ochiq demokratik davlat va fugarolik jamiyatini barpo etish
yo‘lida qanday sur’atlar bilan rivojlanib borayotganimizni baholash ehtiyoji tug‘ilmoqda.
Qisqacha aytganda, biz o‘z oldimizga qo‘ygan uzoq muddatli strategik maqsadlar, ya’ni
zamonaviy rivojlangan demokratik davlatlar gatoriga Kirish, iqtisodiyotimizning bargaror
o‘sishini ta’minlash, hayot sifatini yaxshilash va jahon hamjamiyatida munosib o‘rin egallash
borasidagi sa’y-harakatlarimizga bugungi kun nuqtai nazaridan holisona baho berishimiz
tabiiydir.

Faol harakatning organizmga ko‘rsatadigan tasirini quyidagicha ifodalash mumkin:

- yurak-gqon-tomir funktsiyasi faollashadi;

- nafas olish yaxshilanadi;

- suyaklar mustahkamlanib, muskullar kuchli bo‘ladi, bo‘g‘inlarning harakatchanligi
ortadi;

- ovgatning yaxshi hazm bo‘lishi ta’minlanadi;

- ayrim organlarining faoliyati yaxshilashadi;

- asab tizimi mustahkamlanadi, Bular esa markaziy nerv tizimida bo‘ladigan qo‘zg‘alish
hodisalarining muvozanatini bir me’yorda saqlashda katta ahamiyatga ega;

- inson psixologiyasiga ijobiy ta’sir ko‘rsatadi;

- gaddi-qomatning to‘g‘ri shakllanishiga yordam beradi va hokazolar.

Sog‘lom turmush tarzi quyidagi komponetlarni o‘z ichiga oladi.

1. Inson salomatligini saqlash hamda mehnat qobiliyatini oshirishni ta’minlaydigan
mehnat sharoitlarini tashkillashtirish ;
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2. Madaniy tadbirlarda faol ishtirok etish, sport va jismoniy tarbiya bilan
shug‘illanish, passiv dam olish shakllaridan voz kechish, psixologik qobiliyati ustida
ishlash, chekish va ichishdan wvoz kechish, ratsional ovqatlanish, shaxsiy gigiena
goidalariga amal qilish, oilada sog‘lom mubhitni tashkil etish va boshqalar;

3. Mehnat jamoalarida oilada, shaxslaroro munosabatlarni shakllantirish, bemor va
nogironlar bilan munosobatlarni shakllantirish;

4. Tabiatni asrash ish joyida jamoat joylarida, transportda o‘zini yuqori madaniyatli
tutish;

5. Tibbiy muassasalar tomonidan o’tkaziladigan profilaktik tadbirlarda faol
gatnashish, shifokor tavsiyalarini bajarish, birlamchi tibbiy yordamni ko‘rsata bilish,
ommabop tibbiy adabiyotlarni o‘qib o’rganish.

Turmush tarzi omillariga quyidagilar kiradi.

Kasalliklarni kamaytirish va oldini olish uchun avvalo turmush tarzini yaxshilashimiz
lozim ekan. Buning uchun quyidagi shartlar bajarilishi kerak:

e Ovqatlanishni to’g’ri tashkil qilish.
Gipodinamiyani oldini olish ( harakat va salomatlik).
Kun va ishni biologik rejimlar asosida tashkil gilish.
Oilani har tomonlama to’g’ri tashkil gilish (yaratish).
O’zaro munosobatlarni meyorlash.
Zararli odatlardan tiyilish.
Tozalik va tozalanish masalalariga rioya qilish.
Baxtsiz hodisalar va jaroxatlanishlardan ehtiyotkor bo’lish.
Soglom turmush tarzi hagida bilim va malakaga ega bo’lish.
1. Birinchi shart. Ovqatlanishni to’g’ri tashkil etish.
Shubxasiz bu yunalishlar umumiy harakterga ega bo’lib, ular sog’lom turmush yulidagi
harakat dasturini belgilaydi. 19-asrdan boshlab ovqatliklarning tarkibiy mutanosibligi, energiya
muvozanati, mikroblar, ovqatlanish tartibi hagida ilmiy garashlar paydo bo’ldi bu esa uz
navbatida dietologiya fanini shakllanishiga zamin yaratdi. Hozirgi kunga kelib esa, noto’g’ri va
noratsional ovqatlanish kishilar o’rtasida uchrayotgan oshqozon ichak, yurak gqon-tomir, ichki
sekretsiya bezlari, bo’gimlar, modda almashinuvining buzilishi, rak kasalliklarining asosiy
sababchisi ekanligi ilmiy ravishda isbotlandi.

Bu kundalik iste’mol qilinayotgan oziq ovqat mahsulotlarini kishilar organizmida
fiziologik, biologik talablar asosida tashkil etishdir. To’g’ri ovqatlanish shunday tashkil etilishi
kerakki, u o’zining fizik—kiyoviy hamda biologik xususiyatlari bilan inson tanasiga og’irlik
qilmasligi, aksincha tez va oson xazm bo’lib, organizmni kerakli oziq moddalari bilan ta’minlay
olishi lozim. Bu o’rinda biz quyidagi talablarga rioya qilishimiz kerak:

1. Ovqatlik mahsulotlari tarkibini kishi organizmining fiziologik talablariga mos bo’lishini
ta’minlash;
2. Iste’mol qilinadigan ovqatning miqgdorini kishi sarf giladigan energiyaga mos bo’lishini
ta’minlash;
Ovqatlanish rejimini kishi badanidagi biologik qonuniyatlarga mos bo’lishini ta’minlash;
har galgi ovgatlanishda badan fiziologiyasi gonuniyatlarini hisobga olish;

Ovaqatlarni tayyorlashda uning tarkibi va sifatini saglab qolish tartiblariga rioya qilish;
Ovqatlik mahsulotlarni yetishtirish, tanlash va saqlashga bo’lgan talablarga rioya qilish;
Ovgat xazm qilish a’zolari tuzilishi va ulrning funksiyalari to’g’risidagi qisgacha
ma’lumotlarga ega bo’lish;

8. Ovqgat xazm qilish tizimi normalarini baholovchi asosiy ko’rsatkichlarni bilish;

Nogkow
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9. Ovgat xazm qilish tizimi muammolarida tadbirlar qo’llash hamda mutaxassislarga
murojaat qilish.

Agarda, ovgatlanishda yugoridagi harakat dasturiga rioya gilsangiz va shu talablarning
har birisi bo’yicha oddiygina tushunchalarga ega bo’lib, ularni 0’z turmushingizda qo’llashni
bilsangiz siz ovqatlanishni ongli tashkil gilgan bo’lasiz va xech gachon u bilan bog’liq
muammolarga duch kelmaysiz. Shuning uchun, yukoridagi ovqatlanishga bo’lgan talablarning
har biri bo’yicha aloxida to’xtalib o’tishga to’g’ri keladi.

Ovaqatliklarning tarkibida un maxsulotlari va shirinliklarni muntazam ortigcha
iste’mol qilish natijasida butun tanada xilt ko’payib ketadi. Ortiqcha xiltlar ichki
a’zolar, badan bo’shliglari va bo’gimlarga o’tib a’zolar faoliyatini giyinlashtish
ogibatida, artrit, poliartirit, radikulit, osteoxondroz, semirib ketish, ichaklarda
qabziyat, qandli diabet, tomirlarda ateroskleroz, tana va ichki a’zolarda o’smalar
paydo bo’lishi kabi kasalliklarga sharoit yaratadi. Ovgatining tarkibida un
mahsulotlari va shirinliklar ko’p bo’lgan insonlar orasida tez-tez shamollash, har xil
virusli toshmalar toshishi, gaymorit, frontit, otit, surunkali tonzillit, faringit va
tanadagi ortigcha xiltlarni bronxlar orgali ko’plab ajralib chigishidan tez-tez tomoq
qirish, burun qoqish, balg’am tupirish kabi holatlar ko’p uchraydi.

ovqatliklarning tarkibida go’sht, tuxum oqi ogsillarni surunkali iste’mol qilish
natijasida buyraklar faoliyatining qiyinlashuvi, buyrakda o’t qopida, siydik chiqaruv
yo’llarida tosh hosil bo’lish, ichaklarda gabziyat, ruhiayatning buzilishi, asabiylik
kabi holatlarga sabab bo’ladi.

ovqatliklar tarkibida yog’larni, aynigsa mol yog’larining ortiqchaligidan qonning
tarkibi quyuglashib, tomirlarda ateroskleroz va uning ogibatida yurakda stenokardiya,
infarkt xolatlari, qon bosining yuqori bo’lishi, xolesistit, semirib ketish kabi
holatlarga olib keladi.

ovqgatliklar tarkibida vitaminlarning yetishmasligidan parchalanish jarayonlari
sustlashish oqibatida a’zolarning faoliyati uchun zarur bo’lgan  moddalar
yetishmasligi sodir bo’ladi. Ogqibatda bolalarda raxit, kattalarda shapko’rlik,
Organizmdagi barcha muhum jarayonlarning susayishi kabi xolatlarga olib keladi.
ovqatliklarning kimyoviy zaharli moddalar bilan zararlanishidan turli darajalardagi
ovgatdan zaharlanishlar, radioaktiv moddalar bilan zaharlanishidan esa, sochlarning
to’kilib ketishi, ichki a’zolar faoliyatining susayishi, bepushtlik, rak, oq qon kabi
og’ir oqibatlarga olib keluvchi kasalliklar yuzaga keladi.

Ba’zi bir ovqatlik turlarining ayrim odamlar organizmiga mos kelmasligidan terida
har xil toshmalar toshishi va gichishi (dermatitlar), oshqozon va ichaklarda - gastrit
va kolit, miya to’qimalarining zaharlanishi — migren, meningit, nafas olishning
giyinlashuvi — diqginafaslik, yurakda huruj-stenokardiya va butun organizmda
bezovtalikka sabab bo’luvchi allergik holatlarga olib keladi.

Ortiqcha ovqatlanish va ovqatxo’rlik tufayli, semirib ketish, qomatning buzilishi,
go’zallik va epchillikning izdan chiqishi, kishi gavdasining beso’naqay, ko’rimsiz,
kiyim-kechak yarashmaydigan ahvolga kelib qolishi, nafas olish va harakatlarning
qiyinlashuvi, tanadan va og’izdan qo’lansa hidlarning targalishidan noqulay ahvolga
tushish, kasallanish ehtimollarining ortib borishi yuz beradi.

Spirtli ichimliklarni surunkali iste’mol qilish oqibatida ruhiyatning buzilishi,
asabiylik, o’z hatti-harakatlarini nazorat qila olmaslikdan insoniy, ahlogiy
normalardan chetga chiqish, obro’-e’tiborning, farzandlar tarbiyasida massuliyatning
bo’Imasligi, jinoyatga qo’l urish, insonni shaxs sifatida ingirozga yuz tutishi, uydan
eldan oiladan, bola-chagadan ajrab yakka yolgizlikda yashab umrini barbod qilish
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holatlari uchrab turibdi.
1. Ikkinchi shart. Harakatli turmush va jismoniy mashg’ulotlarning
salomatlikdagi roli.
Talaba quyidagilarni bilishi kerak:
Harakatlarning ruxiy va jismoniy rivojlanishga ta’siri.
Kasalliklarni oldini olishda harakatlarning ahamiyati.
Jismoniy mashq turlari.
Jismoniy mashq gilishning asosiy negizlari.
Bemor organizmiga jismoniy mashqlarning ta’siri.
Aholining turli guruhlarida (yoshiga, mexnat turiga, jinsiga garab) harakat
darajalarini aniglashni.

Bugungi hayotimizdan bizga shu narsa ma’lumki, taraqqiyot imkoniyatlari va qulayliklari
bizni harakat gilishdan deyarli ozod qilib go’ydi. Bu holat inson organizmining chidamliligini
pasaytirib, kasalliklarga beriluvchanligini oshirdi. Tana va mushaklar mustahkamligi kamaydi.
Kam harakatlilik tufayli organizmda o’tirib qolgan chiqitlar (chala parchalanish mahsulotlari)
ichki a’zolar faoliyati yomonlashdi. Natijada ovqat xazm qilish, moddalar almashinuvi, ayirish
sistemasi a’zolarining va boshqa a’zolar faoliyatini buzulishi bilan bog’liq kasalliklar ko’ paydi.
Demak, insoniyat uchun harakat va uning turlarini, o’zining kundalik turmushiga ongli ravishda
kiritish zarurati paydo bo’ldi. Shuning uchun salomatlik, ishchanlik, faol va baxtli keksalik, uzoq
umr kabi inson orzu xavaslarini ro’yobga chiqarishda harakatli turmush jismoniy
mashg’ulotlarning roli va ahamiyatini fan ham, hayot ham allagachon isbotlagan.

Salomatlikning bu samarali vositasini kundalik turmushimizga kiritishga ba’zan
hayotning o’zi majbur qilsa (tirikchilik yo’lidagi harakatlar va yugur-yugurlar), ko’pchilik
ishlarda davr talabi va davlat siyosati natijasidagi zamondoshlarimizning ongli intilishlari sabab
bo’lmoqda. Buni shaharlar, viloyatlar va tumanlar markazidagi qurilgan va qurilayotgan
stadionlar, tennis kortlari, sport maydonlari, sog’lomlashtirish markazlari yoki ushbu
masalalarga bag’ishlangan prezident farmonlari, xukumat qgarorlarida olib borilayotgan katta
targ’ibotchilik ishlarida ko’rish mumkin. Harakat natijasida insonning turli a’zo va tuzulmalar
faoliyati me’yorlashadi, aqliy va jismoniy mehnatga bo’lgan faoliyati ortadi. Inson uchun harakat
to’lagonli xayot va faoliyat ko’rsatgichidir. Harakatchanlik tufayli quyidagilar:

e Dbutun kun davomida yaxshi kayfiyatda bo’lasiz;
ishda charchamaydigan, ishingiz sifatli va unumli, ijodiy faoliyatingiz kuchli bo’ladi.
asab tizimi muvozanatlashib, bosiq, mulohazali bo’lasiz.
teri osti va ichki a’zolarga to’plangan yog’lar kamayib ixcham, epchil chaqqon bo’lasiz.
gorin va shalviragan joylaringiz tortishib, mushaklaringiz taranglashib, gomatingiz
ko’rkam va kelishgan bo’ladi.

e tomirlarda gonning ogishi yaxshilanib, butun tanaga kislorod hamda oziq moddalarning

borishi yaxshilanadi.

e (on bosimi mo’tadillashadi, uning tarkibi yaxshilanadi.

e organizmni himoya qgobilyati oshadi.

e siz tengdoshlaringizga qaraganda ancha yosh va ixcham ko’rinasiz.

Lekin, harakatlar hamma vaqt ham soglikka xizmat gilavermaydi. Me’yoridan ortiq
harakatlar esa zo’rigishga organizm extiyojlarini isrof bo’lishiga, tana hamda a’zolarning
toligishiga sabab bo’ladi. Shuning uchun harakatlarning mohiyatini ya’ni chiniqish, charchash va
toligish holatlarini gisqacha ko’rib chigamiz.

Chiniqish-bu organizmning tashgi muhitning turli ta’sirlariga, turmushning jismoniy va ruxiy
yuklamalariga chidam berish qobilyatidir. Bunda quyidagilarga amal gilinishi lozim:
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- asta-sekinlik

- muntazamlik;

- har tomonlamalik;

- 0’ziga xos (individual) yondoshish;
- 0’zini-0’zi nazorat qilib borish.

Ma’lumki kishilar organizmidagi xayotiy jarayonlar ichki a’zolarning, shuningdek tana
qismlarini tabiat o’zgarishlari jismoniy harakatlar hamda ruxiy o’zgarishlarga mos va xos
ishlashidan iborat. Masalan: tomir urishi, qon bosimi, qonning kislorod bilan to’yinishi va
boshqalar. Harakatlar yuklamasi va vaqti qanchalik ko’p bo’lsa tomir urishlar, nafas olishlar
soni, qon bosimining oshib turish vaqti uni shunchalik ko’p hamda uzoq vaqt davom etadi.
Demak, organizm butun bir sistema bo’lib, birining funksiyasi ikkinchisiga bog’liq. Mana shu
bogliglik ganchalik kuchli bo’lsa, organizmning chidamliligi shunchalik yaxshi va mustahkam
bo’lar ekan. Shuning uchun ham bu bog’liglik salomatlik uchun nihoyatda muhim, balki shuning
o’zi salomatlikdir.

Charchash-bu organizm funksiyalari yoki ma’lum bir a’zolarini biror ishni bajarish
jarayonida o’z ehtiyojlarini sarflash natijasida ish gobiliyatining susayib borishidir. Charchash
ikki xil bo’ladi:

a). Jismonan charchash—ya’ni ma’lum qismdagi ish bajaruvchi muskullarning charchashi.

b). Agliy mehnat natijasida miya faoliyatining charchashi.

Bu holatlar organizm 5-10 minut dam olgandan so’ng qayta tiklanadi.

Toligish—bu charchashning og’ir shakli bo’lib, organizm charchagandan keyin ham unga
charchoqni yozishni zarur bo’lgan energiyani qayta tiklab olishga vaqt bermaslik ogibatida sodir
bo’ladigan holatdir.Toligishdan so’ng organizmning ish qobiliyatini tiklash uchun bir necha
ko’plab maxsus sharoit, rejimli turmush ba’zan esa salomatlikni tiklovchi tadbirlarni qo’llashga
to’g’ri keladi.

Harakat turlari:

— mehnat;

— rags;

— bolalar o’yinlari;

— sport o’yinlari;

— yog mashqlari;

— namoz amali;

— ushu, karate, taekvondo kabi mashqlar;

— jismoniy tarbiya.

Asosiy sog’lomlashtiruvchi mashg’ulotlar.

— chigallarni yozuvchi mashg’ulotlar;

— piyoda yurish;

— yugurish;

— namoz amalini bajarish;

— sayr qilish;

— otda yoki eshakda yurish;

— velosipedda yurish yoki mashinada yurish;

— sog’lomlashtiruvchi markazlarda trenajerlardan gimnastika va turli mashglardan
foydalinish;

— rags tushish;

— sayohat;

— cho’milish.
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Uchinchi shart. Kun va ishni biologik rejimlar asosida tashkil gilish.

Bizga ma’lumki moddiy olamdagi barcha hodisalar va shuningdek tirik organizmlardagi
barcha jarayonlar bir-biri bilan uzviy bog’liqdir. Barcha turdagi harakatlar deyarli bir xil vaqtlar
orasida davriy ravishda takrorlanib turish xossasiga ega. Mana shu takrorlanib turish
xususiyatiga ritm deyiladi. Ritm uchun harakterli bo’lgan xususiyat harakat va hodisalarning
batartibligidir. Agarda shu batartiblik bo’lmasa, tabiatda hech bir o’zgarish va rivojlanish
bo’lmaydi. Masalan, haftalik ish tartibi, har kungi ishni ma’lum soatlarga mo’ljallash va
boshqalar. Demak biz jamiyatda yoki o’zimizda nimaiki shakllantirmoqchi bo’lsak, uzviy
takrorlanishini ta’minlashimiz lozim. Shu tartibda turmush tarzi shakllanadi. Xullas tabiatdagi
bunday holatning abadiy va uzliksiz takrorlanishi, inson organizmida ma’lum bir qonuniyatlarni
vujudga keltirib bo’lgan. Ya’ni organizmdagi faollikni kunduzi kuchayib, kechqurun susayishi
bunga oddiy misoldir.

Organizmdagi bunday o’zgarishlar yurak, o’pka, oshqozon va ichaklar kabi xayotiy
muhum a’zolar ishidan tortib a’zolar, to’qimalar va hatto xujayralardagi kimyoviy
o’zgarishlargacha bo’ladi. Kishi organizidagi tabiatga monand bunday o’zgarishlar soni 300 taga
yaqin bo’lib, ularga bioritmlar deb ataladi. Demak, bioritmlarni tirik mavjudotlardagi ritmik
o’zgarishlarga moslashish jarayoni deb ta’riflash mumkin. Organizmlardagi bunday davriylik
nafagat kundalik turmush, hafta, oy yillar bilan balki umrimizning davrlari bilan ham bog’liq.
Kishining dunyoga kelib, o’sish, voyaga yetib, keksayib, qarib-qartayib, olamdan o’tishi ham
nihoyatda muhim jarayon bo’lib, bu jarayon har bir kishida deyarli bir xil vaqt va oraligda sodir
bo’ladi hamda shu jihatdan ma’lum ma’noda davriylik qonuniga bo’ysunadi. Tekshirish
natijalariga ko’ra quyidagilar aniqlangan: organizmdagi kechasi susaygan biologik faollik
ertalabki soat 4 lardan boshlab ko’tarila boshlaydi, ertalabki 7-8 larda eng yuqori darajaga
ko’tarilib 5 ballga (eng yuqori) yetadi. Bu holat kunduzgi soat 10-11 largacha saglanadi.
Kunduzgi soat 12 lardan soat 14 largacha biologik faollik susayib (2,5-3 ballgacha), soat 16-17
larda u yana yuqori darajaga ko’tariladi. Bu holat ham kechgi soat 20-21 largacha saglanadi.
Kechki soat 21 larda biologik faollik ancha sustlashib, kechki soat 23 larda eng past darajada
bo’ladi. Bu sustlik ertalabki soat 4 largacha davom etadi. Bu davriylik hamma vaqt abadiy
davom etadi. Shuning uchun inson o’zining kundalik faoliyatini shu biologik tartibga mos tashkil
gilsagina u yashaydi, salomatligi mustahkam, ishi unumdor, umri uzoq bo’ladi. Ana shu ilmiy
xulosa esa bizga kun va ish rejimini tuzishga yordam beradi.

To’rtinchi shart. Oilani to’g’ri tashkil qilish (irsiy jinsiy va oilaviy omillar).

Agar munosabatlarda oila tartibi bo’Imaganda, ijtimoiy xayotning xech bir sohasida tartib
bo’Imas edi. Aslida jamiyatni boshqgarishdagi ko’pgina tartiblar oilani boshgarishdan kelib
chiggan. Oila jamiyat xayotida ganchalik muhum ahamiyatga ega bo’lsa, jamiyat ham oila uchun
shunchalik muhumdir. Shuning uchun har ganday jamiyat o’z tartib intizomlariga xos oilani
vujudga keltiradi. Har bir kishi o’zining butun umri davomida oilada bir—biridan keskin farq
giluvchi 3 ta davrda bo’ladi ya’ni:

e tug’ilib, 0’sib voyaga yetguncha ota-onasining tarbiyasi va garamog’idagi davr;
e Voyaga yetib oilali bo’lgandan keyingi davr (uz oilasi va farzandlari );
e qarilik davri fazandlar ta’minoti va parvarishga muhtojlik davri.

Bu davrlaning har biri kishi xayoti va salomatligida muhum rol o’ynaydi. Shuning uchun,
oilani kishilar xayoti, salomatligi va uzoq umr ko’rishlarida asosiy ahamiyatga ega bo’lgan
ijtimoiy maskan deyish mumkin, chunki salomatlikning asoslari oilada va oilaviy muhitda
yaratiladi hamda shakllanadi.
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O'QUVCHILARNI JISMONIY TARBIYA DARSIGA QIZIQTIRISHDA
MUTAXASSISLARNING TUTGAN O'RNI

Ortiqov U.X.

Annotatsiya: Magolada jismoniy tarbiya va sport darslarida zamonaviy pedagogik
texnologiyalardan foydalanishning ahamiyati, shuning bilan birgalikda jismoniy tarbiya
darslarida metodlar: So’z metodi, qo’shimcha tushuntirish, instruktsiya berish, ko’rsatma va
buyruqlar, og’zaki baholash, ko’rgazmalilik metodi, o’yin metodi, qat’iy tartiblashtirilgan
mashqlar metodi, harakatlarga o’rgatish jarayonida qo’llaniladigan mashqlar metodlari va ushbu
metodlarning ijobiy va salbiy xususiyatlari bo’yicha fikr bildirilgan.

AHHOTa].[I/Iﬂ: B cratbe BBICKa3pIBaeTCI MHEHHE O BaKHOCTH HCIIOJIb30BaHUS
COBPEMEHHBIX TEJAarOrHYeCKUX TEXHOJIOTHUH Ha ypokax (Pu3nuecKo KyJIbTypbl M CIOpTa, a
BMECTEC € TCM U O MCTOHAaX Ha YpPOKax (I)I/ISI/I‘ICCKOﬁ KYJIBTYpPBbI: CJIOBCCHOM MCTOIC,
JIOTIOIHUTEIbHOM OOBSCHEHNH, HHCTPYKTaXKE, YKa3aHUU U KOMaH/E, CJIOBECHOM OILIEHKE, METO/IE
HarjIsiAHOCTU, HUI'pOBOM MCETOAC, MCTOAC CTPOro YynopsaaoO4YCHHBIX ynpamHeHHﬁ, METOodax
ynpa)I(HeHI/Ifl, IMPUMCHSACMBIX B IIPOLECCC 06y‘ICHI/I$I JABMXKCHUSIM, 4 TaKXKE O IIOJIOXKHUTCIIBHBIX U
OTpULATCIIBHBIX CBOMCTBAX 3THX MCTOOOB.

Abstract: The article expresses the opinion about the importance of using modern
pedagogical technologies in physical education and sports lessons, and at the same time about
methods in physical education lessons: verbal method, additional explanation, instruction,
instruction and command, verbal evaluation, method of visibility, game method, method of
strictly ordered exercises, methods of exercises used in the process of learning movements, as
well as the positive and negative properties of these methods.

Kalit so’zlar: Jismoniy yuklanish, jismoniy tarbiya metodlari, so’z metodi, qo’shimcha
tushuntirish, ko’rgazmalilik metodi.
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KawueBble caoBa: (¢usuueckas Harpy3ka, METOABI (PH3MYECKOTO BOCHHTAHHSA,
CJIOBECHBII METO/I, TOTIOJIHUTEILHOE 00 BSCHEHHE, METO/T HATJIS,IHOCTH.

Keywords: physical activity, methods of physical education, verbal method, additional
explanation, method of visibility.

Jismoniy tarbiya jarayonida turlicha metodlar qo’llaniladi. Ular bilvosita yoki bevosita,
hissiy gabul etish, so’z orqali yoki ko’rgazmalilik yoki amaliy harakat faoliyatidan foydalanishga
asoslangandir. Jismoniy tarbiya metodlariga asosan amaliy harakat faoliyati kiradi, lekin birorta
ta’lim tarbiyani so’z va ko’rgazmalilik metodlarga asoslanmasdan turib olib borib bo’Imaydi. Bu
esa jismoniy tarbiya metodlari bilan bir gatorda shu jarayonga kiruvchi boshga hamma
metodlarni aks ettiradi.

Jismoniy yuklanish deb jismoniy mashqlarni organizmga ta’sir etuvchi hamda sodir
bo’ladigan ob’ektiv va sub’ektiv qiyinchiliklarni yengish darajasiga aytiladi. Jismoniy yuklama
organizmning ish potentsiali sarflanishi va charchash bilan bevosita bog’liq bo’lib charchash
jismoniy yuklanishi bilan ifodalangan tiklanish jarayoni ro’y beradigan dam olish bilan
bog’ligdir. Shunday qilib, jismoniy yuklama charchash orgali ish qobiliyatini tiklash va
oshirishga olib keladi.

Jismoniy yuklanishning hajmi deb ayrim mashqlarning ko’p wvagqtli ta’sirchanligi
shuningdek ma’lum bir vaqtda bajarilgan jismoniy ishlarning miqdoriy yig’indisiga aytiladi
(ayrim mashg’ulot yoki uning bir qismi davomida, bir hafta va h.k.).

Jismoniy yuklama jismoniy tarbiyaning turli metodlarida standart, takrorlash mashq
metodi har bir vaqtida o’zining tashqi parametrlari bilan amaliy bir xil va o’zgaruvchan bo’ladi.
Ikkala tipdagi jismoniy yuklanishlardan foyda charchash hosil gilgan bir faoliyatdan boshga
ikkinchi faoliyatga o’tish bo’lishi mumkin.

Ta’lim jarayonidagi faollik o‘quvchiga bilimlarni chuqur va mustahkam egallashga, o‘z
qobiliyatini namoyon etishga yo‘llaydi. Bilishga bo‘lgan faollik o‘quvchining intellektual
rivojlanishini ta’minlaydi.

Faollik ko‘rsatishning asosini esa hamma vagqt ehtiyoj tashkil etadi. Ehtiyojlarning xilma-
xilligi faoliyat turlarini ham kengaytiradi. Shunga ko‘ra, o‘quvchining turli yosh davrlarida
ularning faoliyati turlicha bo‘ladi. Ta’lim muassasasida hamma vaqt bir xil talab shaxs
rivojlanishida ijobiy natija beravermaydi. Turli yosh davrlarida faoliyatning turlari va mohiyati
o‘zgarib turishi kerak.

Insonning ijtimoiy faolligi, qobiliyati barcha muvaffagiyatlarining garovidir. Chunki har
bir inson o‘z mehnati, g‘ayrati, intilishi bilangina faollashadi. O‘qituvchi qanchalik yaxshi
o‘qitmasin yoki tarbiya bermasin, tarbiyalanuvchining o‘zi harakat gilmasa, rivojlanish
muvaffaqiyatli kechmaydi. Zero, barcha ma’naviy-ahlohiy kamchiliklarning asosiy sababi ham
insonning o‘z faoliyatini to‘g‘ri yo‘lga qo‘ymaganligidadir.

Jismoniy tarbiya metodlari. Jismoniy tarbiya jarayonida o’qituvchining asosiy faoliyati
so’z bilan amalga oshiriladi: so’z yordamida bilimlar beriladi, tushunishni faollashtiradi va
chuqurlashtiriladi, vazifalar beriladi, ularning bajarilishi boshgariladi, natijalar taxlil gilinadi va
baholanadi, bolalarni intizomi boshgariladi. So’z shug’ullanuvchilar faoliyatini tushunishda,
baholashda va o’zicha boshqgarishda kerakli vazifani hal etadi. SHu bilan bir qatorda so’z
o’zining qo’llanilishiga ko’ra u yoki bu deduktiv hikoya, suhbat, muhokama va hokazolardan
iborat.

So’z metodiga: 1.Instruktsiya berish; 2.Qo’shimcha tushuntirish; 3.Ko’rsatma va
buyruglar; 4.0g’zaki baholash; 5.0’z-0’ziga gaprish va 0’z-0’ziga buyruq berish;
6.Rag’batlantirish, 7.S0’z orqali jabrlash; 8.Umumiy buyruq; 9.Tahlil qilish; 10.So’z orqali
0’zaro munosabat va h.k.

Instruktsiya berish texnikani o’rganish faoliyatini vazifalarni yoki mashqlarni bajarish
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qoidalarini so’z orqali konkret va aniq tushunarli shug’ullanuvchilarga yetkazish.

Qo’shimcha tushuntirish ayrim harakatlar yoki bajarish usuli sifatini yaxshilash
magsadida chuqurroq bilim berish maqgsadida turli ko’rgazmalar orqali izohlash, tushuntirish.

Ko’rsatma va buyruglar - bu maxsus so’z shaklida o’quvchilar faoliyatini boshgarish.
Ko’rsatma va buyruq orqali dastlabki ko’rsatish vazifalarni aniqlash maqsadida qo’llaniladi
hamda samarador usullardan biridir.

Og’zaki baholash-bu so’z orqali o’quvchilar faolitini ma’qullash yoki aksincha (yaxshi,
yomon va h.k.).

O ’z-o’ziga gapirish va buyruq berish—0’z-0’ziga gapirib mashqni bajarish usullari, 0’z
faoliyatini bayon etadi. Masalan: o’yin taktikasini, yo’nalishini, uni bajarish usullarini fikran
rejalashtiradi. Bu usulning asosi — so’zning harakat bilan bog’ligligidir va shu kabilar.

Ko’rgazmalilik metodi: jismoniy tarbiyada ko’rgazmalilik metodi keng qo’llaniladi, ya’ni
hamma sezgi organlariga ta’sir etib bor narsalar bilan aloga o’rnatiladi. Bunda ko’rish, harakat,
va boshqa sezgilardan foydalaniladi. Keng ma’nodagi ko’rgazmalikni amalga oshirishda
mashqglarning xarakteristikasi, bajarish sharoitlariga asoslangan metodlar majmuasidan
foydalanib bu metodlar quyidagi guruhchalarga bo’linadi. Ular bevosita namoyish qilishni
o’qituvchi tomonidan yoki bir o’quvchi yordamida metodik ko’rsatishidan iborat. Mashqlarni
bajarilishini harakat ta’sirining, qoidalari haqida dastlabki tasavvurlarni shakllantirish uchun
namoyishning yordamchi vositalaridan ya’ni bevosita ko’rgazmali metodidan keng
foydalaniladi. Bunday bevosita namoyish metodlari quyidagilarga bo’linadi:

-rasm, sxema, fotosur’at va shu kabi ko’rgazma qurollarini namoyish etish;

-buyum modellar va maketlarni namoyish etish;

-kino va videomagnitafonli namoyish;

-yo’naltirilgan sezish harakat metodlari ;

-mo’ljal olish (orientirovka) metodlari (osilgan to’plar, bayrogchalar, zal va maydonchalardagi
belgilar va h.k).

-lider va kundalik sensor rejalashtirilgan metodlar.

O’yin metodi: 0’yin azaldan pedogogik vazifani ado etib kelgan hamda tarbiyaning
asosiy vositasi va metodlaridan biri bo’lib kelmoqda.

Tarbiya sohasida 0’yin metodi degan tushuncha o’yinning metodik xususiyatlarini, ya’'ni
tarbiyaning boshqa metodlaridan (shug’ullanuvchilar faoliyatini tashkil etish va unga rahbarlik
gilish kabi xususiyatlari jihatdan) farg giladigan tomonlarini ifoda etadi.

Jismoniy tarbiyaning o’yin metodi uchun quyidagi belgilar xarakterlidir:

1. Faoliyatni obrazli yoki shartli syujet (0’yin maqsadi, rejasi) asosida tashkil etish, bunda
vaziyatning doimiy va ko’proq darajada behosdan o’zgarishi bilan muayyan maqsadga erishish
nazarda tutiladi.

2. Magsadga erishish xilma-xilligi va faoliyatning majmua harakterdagi bo’lishi
(masalan, yugurish, sakrash, irg’itish).

3. Shug’ullanuvchilarning bemalol mustaqgil harakat qilishi, ularni tashabbus va
chaqqonlik ko’rsatishlariga, topqir bo’lishlariga, harakat faoliyatlariga yuksak talablar qo’yish.

4. Shug’ullanuvchilar harakatining bir-biriga bog’ligligi, yorqin emotsionalligi.

5. Jismoniy yuklamaning me’yori (dozirovkasi) cheklangan imkoniyati.

Musobaga metodi: Jismoniy tarbiya jarayonida musobaga metodi. Mashg’ulot o’tkazish
davomida (mazkur mashg’ulotga kiritilgan alohida mashq bilan birgalikda) mustaqil o’yin
shaklida (mo’ljal, nazorat va sport musobaqalari) qo’llaniladi.

Musobaga metodi birmuncha ravshan xarakterlovchi xususiy birinchilik yoki yuqori
natijaga erishish uchun kurashda kuchlarni sinashdir. Musobaga jarayonida, shuningdek ularni
tashkil qilish va o’tkazish sharoitlarida (g’oliblarni aniqlash, yutuqlarga erishganlarni
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rag’batlantirish va h.k.) rahbarlik qilish omili muhim fiziologik va emotsional kayfiyat yaratadi,
bu hol jismoniy imkoniyatlarini maksimal ishga solishga yordam beradi.

Qat’iy tartiblashtirilgan mashqlar metodi: bu metodda shug’ullanuvchilar faoliyati qat’iy
tartiblashtirilgan holda tashkil etilib quyidagilardan iborat bo’ladi:

- gat’iy belgilangan harakat rejasi (harakat tarkibi ularning o’zgarishi, takrorlanish va bir-
biri bilan o’zaro bog’ligligi).

- Jismoniy yuklanishni qat’iy normallashtirish, mashq jarayonida uning dinamikasini to’la
boshqarish, shuningdek dam olish intervalini gat’iy tartibga solish va ularning belgilangan
tartibda jismoniy yuklama bilan almashtirish

harakatlarga o’rgatish jarayonida qo’llaniladigan mashq metodlari: 2 xil bo’lib ular
quyidagilardan iboratdir:

-bo’lingan konstruktiv mashq metodi: (mashqglarni gismlarga bo’lib o’rgatish va
keyinchalik butunlay bajarishga erishish); butunlay mashq metodi (vagtincha ayrim detallarini
chigarib tashlash).

-butunlay mashq metodi shug’ullanuvchilarga o’rgatish lozim bo’lgan mashqlar
butunligicha o’rgatilib, lekin ayrim detallari vaqtincha chiqarib tashlanadi.

Ikkala metodlarning ijobiy va salbiy xususiyatlari mavjud bo’lib ular quyidagilardan
iborat: bo’lingan konstruktiv mashq metodining ijobiy xususiyati - o’rgatilishi lozim bo’lgan
mashgqlar oz vaqt ichida shug’ullanuvchilarga o’rgatish mumkin.

Salbiy xususiyatlari qismlab o’rgatilgan mashqlarni butunligicha bajarishga erishish
uchun go’shimcha vaqt sarf qilinadi yoki bo’lmasa ayrim akrobatik mashqlarni butunlay
bajarilishiga erishishda qismlar orasida pauza bo’lishi mumkin.

Butunlay mashq metodining ijobiy xususiyati o’rgatishi lozim bo’lgan mashqlar oldingi
metodga nisbatan ko’p vaqt talab gilinadi.

Qismlarga bo’lingan mashq metodidan harakat (yoki harakatlar yig’indisi) uncha
buzilmay nisbatan mustaqil elementlarga bo’linishi mumkin bo’lgandagina foydalaniladi.
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OLLY O’QUYV YURTLARIDAGI MATEMATIKA VA XIMIYAGA DOIR FANLARNI
0’ZARO ALOQADORLIKDA O’QITISH METODIKASI

Rahmanov A. A.

Ma’lumki, halqaro tajribalarga ko’ra, oliy o’quv yurtlaridaga matematika ta’limini fan va
ishlab chiqarish bilan integratsiyalash hamda nazariy va amaliy kasbiy ta’limni uyg’unlashtirish,
bo’lajak mutaxassislarning kasbiy kompetentsiyalarini shakllantirishni taqozo etadi. Oliy o’quv
yurtlari talabalarida kasbiy bilim va ko’nikmalarni rivojlantirishga oid ko’plab ilmiy tadqiqot
ishlari olib borilishiga garamasdan, bozor munosabatlari garor topayotgan bir sharoitda mehnat
bozorida yuzaga keluvchi hayotiy ragobatga bardosh bera oladigan umumkasbiy va maxsus
fanlarini puxta o’zlashtirgan, muayyan vaziyatlarni to’g’ri baholay oluvchi xalq xo’jaligining
turli tarmoglarida mehnat faoliyatini amalga oshira oladigan shaxs sifatida tarbiyalash uchun
ularda zarur va yetarli darajadagi kasbiy tayyorgarlikni fanlararo alogadorlik vositasida
shakllantirish zarurligini taqozo etmogda.

Matematika ta’limini yanada rivojlantirishning chora- tadbirlarida «... matematika,
fizika, kimyo, biologiya, informatika va chet tili kabi muhim va talab yuqori bo’lgan fanlarni
chuqurlashtirilgan tarzda o’rganish» birinchi ustuvor vazifa sifatida belgilangan. Bu borada
matematika fanlarining tarkibiy qismi sanalgan Oliy o’quv yurtlaridagi matematika darslarida
fanlararo alogadorlik imkoniyatlaridan unumli foydalanish muhim ahamiyatga ega ekanligini
ko’rsatadi.

Mamlakatimizda ro’y berayotgan o’zgarishlar, yangi texnika va ilg’or texnologiyalarni
amaliyotga tezkorlik bilan joriy etilishiga uzviy bog’liq bo’lib, u 0’z navbatida yuqori malakali
mutaxassislarni tayyorlashni talab etadi.

Ximiya va matematika fanlarini o’zaro aloqalarini o’rganish yuzasidan olib borilgan
kuzatishlar shuni ko’rsatadiki, bu borada ayrim yaxshi tajribalar to’plangan, bu yo’nalishda
ayrim ijobiy yechimlar topilgan, ular amaliyotchi o’qituvchilar uchun dastlabki ko’rsatmalar
vazifasini ado eta oladi. Buning uchun o’qituvchi faqat o’zi dars berayotgan predmet materiallari
ichida chegaralanib qolmasdan, boshqa o’quv predmetlarining asosiy mazmuni bilan ham
qiziqishi, ularning o’zaro alogador nuqtalarini ko’proq topishi va amaliyotda ulardan
foydalanishi kerak bo’ladi.

Fanlararo alogalarga doir tadgiqotlarning asosiy muammosi sifatida mazmuni va
xarakteri mutlaqo bir-biriga o’xshamaydigan, turli-tuman o’ziga xos metod va ko’rinishdagi
tadqiq usullariga ega bo’lgan o’quv fanlari orasidagi asosiy bog’lanishlarni topishni asosiy
muammo sifatida belgilashadi. Mazkur muammo yechilmasa tabiatan boshga-boshga
xususiyatlarga ega bo’lgan fanlarni birlashtiradigan, bog’laydigan, ularning o’zaro munosabatga
kirishish jarayonini ta’minlaydigan vosita va omillar haqida gapirish ham ortiqcha bo’ladi.

Bu 0’z-o’zidan turli ximiya va matematika fanlarga oid bo’lgan bilimlar tizimi bilan
muayyan kengliklarda yaxlitlashgan holda ishlashni shart qilib qo’yadi. Endi gap faqat bir o’quv
predmetini o’zlashtirish usuli haqida emas, balki ikki yoki undan ortiq fanlarga oid bo’lgan ish
usullari bilan ayni paytning o’zida shug’ullanish zaruriyatini ham yuzaga keltiradi.

Bunday holat talabaning narsa va hodisalar mohiyatini anglash, idrok etish, tushunishi
bilan ham bog’lanib ketadi. Demak, bunda talabaning ruhiy holati, hatto uning butun psixik
giyofasi — shaxs psixologiyasi, tafakkur tarzi ham ayricha ahamiyat kasb etadi.

Ximiya fanini o’qitishda matematik usullarni, axborot texnologiyalarini qo’llash asosida
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mutaxassislarni kasbiy tayyorlash samaradorligini oshirish ijobiy natijalar beradi. SHu magsadda
keyingi o’n yilliklarda ximiya va matematika fanlarini rivojlanishi natijasida yangi xemometrika
fani paydo bo’ldi. Xemometrika fanining metodlarini yaratish va uni amalga oshirish hozirgi
kundagi dolzarb muammolardan hisoblanadi.

So’nggi yillarda axborot texnologiyalarini rivojlantirish mavjud korxona va tashkilotlar ish
faoliyatida 0’z aksini topmoqda. Ximiya va matematika fanlariga oid statistik ko’rsatkichlarni
gayta ishlash, xulosalar chigarish bir oz takomillashmoqgda.

Ushbu maqolada matematik metodlarning ximiyaviy masalalarni yechish metodikasiga
bag’ishlangan.

Bunda Kkimyoviy sensorlar tizimi yordamida aralashma tarkibini tadqiq qilish va
spektrofotometrik ma’lumotlar asosida aralashma tarkibini aniqlash masalasini ko’rib o’tamiz

Sensorlar deb — kimyoviy ta’sirchan qurilmalarning gazli muhit yoki aralashmadagi kabi
aniglangan modda konsentratsiyasining chigish signallari (masalan, tok yoki qarshilik) ga
aytiladi.

Bizga A, B va C moddalardan iborat aralashma hamda ushbu moddalarga ta’sirchanligi
ma’lum bo’lgan uchta sensor berilgan bo’lsin (jadval 1).

1-jadval
Sensorni moddalarga ta’sirchanligi Ro’yxatga
olingan signal
Sensor ragami A B C (birlikka
nisbatan)
1 G11 @2 B3 b,
2 gy @3z a3 b,
3 gy flgz O3z by

Bu yerda, har bir sensor uchun quyidagi shartlar bajariladi:
1) Aralashmadagi mavjud moddalarning har bir modda signallari, b; sensorning umumiy
ta’siriga qo’shimcha hissa qo’shadi.
2) Ma’lum bir modda (komponent) signallari Kkattaligi to’g’ridan—to’g’ri uning
konsentrasiyasiga proporsional, shu bilan birga proporsionallik giymatining koeffisenti
(ya’ni ajj sezgirlik kattaligi) har bir modda uchun o’ziga hosdir.
Agar aralashmadagi A, B va C moddalarni kontsentrasiyasini mos ravishda
x,, X, Vaxy deb belgilasak, u holda i- sensor yig’indisi
a;,x, +a,x, + a;;x5 ga teng bo’lsa, sensorning umumiy ifodasi
f,%; +a,.x, +azx; =b, (1)ko’rinishda bo’ladi.

Shu tartibda A, B va C komponentalarni kontsentrasiyasini hisoblash jarayoni chizigli
algebraik tenglamalarni yechishga olib boriladi.

Masala: Xar bir sensor tomonidan ro’yxatga olingan signallar kattaligidan kelib chiqib,
aralashmadagi A, B va C komponentlar kontsentratsiyasini aniglash uchun algebraik tenglamalar
sistemasini tuzish lozim. (1.1 jadvalning ohirgi ustuni)

Yechish: Har bir sensorga (1) tenglamani tuzib chigamiz.

ay %y + ayx; + azxg = by
@y %) + A%, + Ap3Xy = by
31Xy T 33X T Az3x3 = by
Topilgan chizigli tenglamalar sistemasini yechish uchun Gauss yoki Kramer goidalaridan
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foydalanish mumkin.
Aralashmadagi komponentlar kontsentratsiyasini aniglash sifatining nazorati, topilgan
%, — X5 kontsentratsiyalar qiymatini, berilgan sistemada o’rniga qo’yish va xatolik kattaliklarini
r; (i= 1,2,3) ya’ni,
r, = b, — Eiazlalixi,
r,= b, —Eia:l Ay;%;,
ry = by _213:1 Ag;%;
larda aniglash mumkin.
Kichik xatoliklarda r; kattalik yechimi nolga yaqin bo’ladi.
Eslatma: O’rganilayotgan ko’plab sensorlar tizimining sezgi o’lchovi a;
koeffitsentlardan tashkil topgan matritsaning determinanti hisoblanadi.
(ajj qiymatlari maksimum bo’ladi agarda, diognaldan tashqari barcha elementlari qiymati 0 ga
teng bo’lsa).
Spektrofotometrik ma’lumotlar asosida aralashma tarkibini aniglash
Kimyoviy moddalar aralashmasining optik yutilishi optik zichlik kattaligi bilan

xarakterlanadi.
p=1g(7)
a— H f

bu yerda Iy, I - tekshirilayotgan aralashmadan yorug’lik oqimi intensivligining mos
ravishda avval va keyingi o’tishi.

Ma’lumki, optik zichlik yutuvchi modda konsentarasiyasi va gatlamning gqalinligiga
bog’liq bo’lib yutish jarayoni quyidagicha amalga oshadi:*

D = ecl

bu yerda £ = £(4), yutuvchi moddalarning individual harakteristikasi va 4 ning to’lqin
uzunligiga bog’liq bo’ladigan yutilishning molekulyar koeffisenti.

O’zaro ta’sirlanmaydigan n ta aralashma (va mos ravishda o’zaro bir biriga bog’liq
bo’lmagan yutuvchi) moddalar uchun D = D(4) aralashmaning optik zichligi, ushbu aralashma
tarkibiga kiruvchi moddalarning optik zichliklari yig’indisiga teng, ya’'ni

D(A) =&, (A)eyl+ -+ g,(A)c,lL

D(A) ning optik zichligi A to’lginlari uzunligining tanlanishiga bog’ligligini hisobga
olsak, natijada tenglikni quyidagicha ifodalash mumkin bo’ladi.

D(4;) =1 &(4;)c;
=1
bu yerda &; - to’lqin uzunligining fiksirlangan i- giymati, i=1, ...,n.

Shunday qilib, n komponentning konsentrasiyasini aniglash uchun eng kamida n ta tenglamadan
iborat tenglamalar sistemasini tuzish ya’ni turli to’lqinlar uzunligida n ta optik zichlikdagi
o’zgarishlarni bajarish lozim bo’ladi.

Tophirig. A, 25,43 va Ay to’lgin uzunliklariga mos ravishda, yutilishning molyar
koeffisent giymatlari ma’lum bo’lgan n — ksilol, m — ksilol, o — ksilol va etilbenzol aralashmasi
berilgan bo’lsin (jadval 2).

Spektrofometrik arigning yo’g’onligi 1 sm.
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A 4, to’lgin uzunligida yutulishning molyar koeffisienti (I /mol - sm) Optik

n —ksilol m — ksilol 0 —ksilol Etilbenzol zichlik
Ay 1,5020 0,0514 0 0,0408 0,10130
A, 0,0261 1,1516 0 0,0820 0,09943
Ag 0,0340 0,0355 2,5320 0,2933 0,21940
As |0,0340 0,0684 0 0,3470 0,03396

Aralashmaning ko’rsatilgan to’lqin uzunliklarida optik zichligi haqidagi ma’lumotlardan
kelib chiggan holda (jadval 1.1 ning so’nggi ustuniga qarang), aralashma komponentlarining
konsentrasiyasini topish lozim. (mos ravishda ¢, c,, c; va cy).

* Ushbu nisbatlar aralashmadagi optik yutulishini ifodalovchi Buger — Lambert — Ber gonuniyatlari
ifodasining natijasidir.

Yechish: Chiziqgli algebraik tenglamalar sistemasini tuzamiz.

1,5020c;+0,0514c,+0+0,0408¢4,=0,10130

0,0261c;+1,1516¢,+0+0,0820c,=0,09943
0,0340c;+0,0355¢,+2,5320¢3+0,2933¢,=0,21940

0,0340c;+0,0684c,+0+0,3470c,=0,03396

Ushbu tenglamalar sistemasini sonli giymatini Gauss usuli yordamida aniglaydigan
bo’lsak, €1=6,266-10%, ¢,=7,951-10, ¢5=7,588-107, ¢,=7,606-102 natijaga ega bo’lamiz.

Eslatma: Aralashmaning tarkibini aniqlashning yuqorida ko’rilgan uslubda
yondoshilishi, optik zichlik o’lchovlari o’tkaziladigan to’lqin uzunligini tanlashdek ayrim
talablarni qo’yadi.

Hagigatan ham, £,(4) va =5(A) mol koeffisientlari bilan harakterlanuvchi, additiv
yutuvchi A va B moddalar aralashmasi uchun, har bir komponent konsentrasiyasi aralashmaning
Ay va A; to’lqin uzunliklaridagi  optik zichlik kattaligidan foydalanib, quyidagi ikki
tenglamaning qo’shma yechimini topish mumkin.

D(Ay) = g (A eyl + e5(A, ) egl;
D(l:] = &; u:jcai + EE[AEJCEE;

Faqat, e’tibor berish lozim, ushbu sistema determinanti 0 ga teng bo’Imasligi kerak, ya’ni

ga(1y)  &4(4;)
£p(4y) B £g H:)) =0

[E[EA (A)eg(dy) — g4(As) e (11]] = leg(d,)eg(4;) (

Buning uchun quyidagi shart bajarilishi zarur,

g,(4,)
£q(4,)

£,(45)
£n(4,)

Demak, ca va cg konsentratsiyalarini aniglash uchun komponentalarning yutilishi bir hil
bo’lgan spektr bo’limlari o’rinli bo’lmaydi.
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MYAJUTU®JIAP JUKKATUT A

MexaHuka Ba TEXHOJOTHMS WIMHH OSKypHaIuJa MakojJajJapHU YOIl 3TULI  Y4YyH
pacMUMJIAIITUPHINTA KYHUIaAUraH Tainabdaap

1. Hamanran MyXxaHIUCIUK-KYPWIHII HHCTUTYTUHUHT «MexaHuKa Ba TEXHOJIOTUSl UIMUN
xypHann» («HaydHblit skypHan MexaHuka u TexHosorus», «Scientific Journal of Mechanics and
Technology») na pecnyONIMKaMU3HUHT OJIMA TabJIUM Ba WIMHNW-TQAKUKOT HHCTUTYTIApPH,
WIMHA-UIIIA0 YUKApUIIl MapKaslapy Ba XOpIKAa OakapwiraH WIMHA aXaMUsITra MOJHK
WIMAR-TQAKUKOT WIUIAPUHUHT HATIDKAIApU HAIIp STHiIaau. Mnmwuii )kypHan Oup Wwunga TypT
MapTa 4oIl 3TN0, YHAa KyHuaaru iyHanumap 0yiinya Makoaiap 3bJIOH KHINHAIU:
MeEXaHukKa,

A8MOMOOUNNNAD 64 KUUWINOK XYHCATUK MAWIUNHANADU,
mexHono2us;
Kucka xabapaap.

2. TaxpupusTra TaKauM 3THIAETTaH Makoia Kyié3macu Oyinda myammud (aomust omud
O6opaétran myaccaca pax0apusaTd TOMOHUAAH UM30JIAaHTaH WYINIaHMa XaTH, MAaKOJIAH! YOIl STHUII
MYMKHHJIUTH XaKUAJArd JKCIEpPT XylIocacH Ba Makojia MyaTu(IapuHUHT TapkuOuaa dan
JOKTOpU O¥yiMaran Takaupjaa Teruuuiv (an iyHanumm Oyinya (aH JOKTOPHUHHUHI pacMHl
Takpu3u Oynumm 1mapt. Makonanap y30ek, pyc €KH WHIVIM3 TWUIApUAa TaKIUM STHIHIINA
MYMKUH. MaKoJlaHUHT HOMH, KMCKaua aHHoTauusicu (8-10 xatop) Ba kamut cysnap (10-15 ta)
y30eK, pyc Ba MHIJIM3 TWUTApUIa Oepuiaau.

3. Maxkona matau “MS Word” nmactypuma “Times New Roman” mmpudtuma 12 pt
Vmuamzaa, xaxmu 1 unrepBanga 6-10 6er Oynumm kepak. Bapak ymuamum 210x297 mm (A4-
¢dbopMar), MaTH yerapa yiauamiaapu IOKOpUAaH Ba mactaan— 2,0 cM, garnjaaH — 2,5 cM, YHraad — 2
cM Oynuiy J103uM. Makosia UKKHM HycXajia TaKJIUM KUJIMHAIH.

4. MaxkoJilaH! pacMUNIAIITUPUII KOUJATApU KyiHuaarunapaan noopar. Makona OOUTMHHHT
ganr Tomonnga YYT (VJK), kefiMHIHM KaTopia MaKONAHHHT HOMH Yy36eK, pyc Ba HHIJIN3
Tiapuaa (Oom xapdriapaa, Ypraga, KanuH &€3yBra (OKUpHBINA)), YHAAH KEHHHTH KaTtopia
Mmyauidaap TyFpucumard mawiymotiaap ((pamMunumsacu, MUCMH, OTACHHUHT WCMH, WII KOWH,
JTaBO3UMHU, WIMHN JJapakacy Ba YHBOHHM, DJIEKTPOH MAaH3WIN Xamaa TenedoH pakamiaph) y30ek,
pyc Ba WHIJIM3 TWIIapHJIa KWYHK OocMa Xapduapnaa €3wiranu, Kuckada anHotanuscu (8-10
Karop) Ba kanut cy3map (10-15 Ta) ¥30ek, pyc Ba uHTIM3 TWimapuaa 6epunanu. bup karopnaxn
CYHT MaKoJja MaTHH €3mnaan. Makonaaaru Gopmynanap Microsoft Equation na ésmmaau. Pacm
(rpaduk, cxema Ba 4n3Ma)lap CTaHIAPT Kowjaagapra puos KunuHran xonga 10x10 cm gan katta
OynmMaraH yiadamaa TaW€piiaHMINM, YITapHH COHM 5 Tarada, KUCKa Xabapiapma 3ca 2 Tarada
pyxcar 3tuinaau. Hommapu 3ca pacMaan cyHT KanuH €3yBaa yprana é3wiaau (1-pacm. Hommu).
KagsanmapHuHr HOMIIapH >KaBAJIHUHT IOKOpPM KUCMHUAA KaiuH €3yBna yprana &3mmaau (1-
:xkanaBai. Homm). AnpaGuérnapra xaBomamap Makoia wuupa [1] xypunumpa Oymuo,
dolgamanmiran anaduériap Makosjaa OXHpUIa XaBojanap KeTMa-KeTJIMTA TapTUOnaa Oepuiaim.
Anabuérnap pyixatuaa KyWuaarwiap KypcaTWiIag: KypHajja 4ol STHITaH Makojanap Ba
Mabpy3a TE3UCIapu yuyH - MyamumdumapHusar Gammimisicu, icMu mapudu. MakoiaHuHT HOMU //
Kypuanauar Homu. — Hamp sxoitn Ba vimnmn. — Conun €ku kucmu. — betnapu. Mosorpadusiiap
yuyH - Myammdnapaunar damunusicu, ucmu mapudu. Homu. — Hampuér Homu, xoitn Ba Hamip
. — betnap conun. ABropedepatiap ydyH - MyammupHUHT (HaMUIMACH, UCMU HIapudH.
Mag3ycu: MIIHUHT aapaxacu. — Hamp kol Ba imnu. — bertnap conu. Jluccepraums ydyH -
MyannuauHr Gamunusicu, ucMu mapudu. MaB3ycu: WIIHUHT gapaxacu. — Hammp koitn Ba
iumu. — bernmap conu. Kurobnmap ydyH - MyamuduapHuHT GamMuidscu, UCMU mapudu,
KUTOOHWHT HOMH, HAIIp KOHH, HAIPUET HOMH, HAIIp WKWK, KUCMU Ba Oetiapu. [laTeHT yuyH —
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[laTeHT onmMHraH MAaBiaT Ba YHUHT pakaMd / OBJIOH KWIMHraH #wi. MyamnuduapHuHr
dbamunuscu, ncmu mapudu. Massycu // TlateHT pakamu, Hamp WM. — BrojjeTeHb pakaMmm.
Nureprer mabnymoniiapu yuyH - URL, mabiyMoTra Myposkaat STHITaH CaHa.

5. Taxpupusat 6apya MakoJaJdapHHU TaKpu3ra p00paau, yoy TaKpu3 HaTHKaJIapyu acoCH]Ia
MaKOJIaHH YOIl ATHII Macanacu Oyinda TeruIIi Kapop KaOyn KuiIaau.

6. MaxkonaHUHT UWKKHHYM Hycxacuaa Oapua wmyamwmduap ¢aMuaudsach, HCMHU  Ba
mapudIapuHu KypcaTud UM30 YEKUIIUTAPH JIO3UM.

7. Taxpupuar 3apypar OynraHja TakIuM STUITAaH MaKoja Ba KUCKa xabapiapHH Taxpup
KHJIUII XyKYKHTa JTa.

8. Arap makonma myammmdra KaWTa HWIUIANl Y9yH KadTapwica, MaKOJAaHWUHT OXHUPTH
KYPUHHUIIY OJIMHTaH KyH/JIaH Oonurad MakoJia TaXpUpUATra TYIITaH XUCOOTaHaIH.

9. IOxopunaru Tanabaapra xaBod OepmaiiiuraH MaKoJajgap TaXpUPUAT TOMOHHJIAH KYpHO
YUKAIMAaNINU.

10. Kentupunran tamabmap SKyHUH 3mac, 0ab3u MakoJyiajap Oopacuia TaXpUPHST
KyIIMMYa MabJIyMOT Cypalll XyKyYKUHU CaKIauu.
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