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SJIEKTPOHHBIN HAYUHBIN )KYPHAJI

«Mosnodou cneyuanucmy»

Boinyck Ne3(24) (mapr, 2024)

CBUIETENBCTBO O IIOCTAHOBKE Ha
y4eT MepUOIUYECKOr0 MeYaTHOr O
U3JIaHus, HH()OPMATMOHHOTO
areHTCTBA U CETEBOT0 M3/IaHUS
On Ne KZ26VPY 00048061

ot 15 anpens 2022 r.

['maBHas 1eb )XypHaia 3aKII04aeTCs B MyOJUKAIIMU OPUTHHAIBHBIX CTaTeH,
NPEMMYIIECTBEHHO  HAy4YHOTO M HAyYHO-TEXHUYECKOTO  HaIlpaBJICHHUS,
NPEJIOCTABICHUN  HAYyYHOW  OOIIECTBEHHOCTH,  HAYYHO-TIPOU3BOICTBEHHBIM
OPEANPUATHSIM, TPEICTABUTEISIM  OU3HEC-CTPYKTYp, a TakKe CTyJICHTaM,
MAarucTpaHTaM U JOKTOPaHTaM BY30B BO3MOKHOCTh 3HAKOMMTBLCS C PE3yJbTaTaMU
HAyYHBIX MCCIIEIOBAaHUN W MPUKIAIHBIX Pa3padOTOK MO KIIOYEBBIM IpoOiiemMaMm B
00J1aCTH MEePeIOBBIX TEXHOIOTHH.

3amaun )KypHaia COCTOAT:

® B IPEOCTABICHUH YUE€HBIM BO3MOKHOCTH MyOJIMKAIIUU PE3YIHTATOB CBOUX
UCCJIEOBAaHUI 110 HAYYHBIM M HAYYHO-TEXHUYECKUM HAIPABICHUSIM;

® JJOCTI)KEHUU MEXIYHApPOIHOTO YPOBHS HAYUHBIX ITyOIUKALIMM KypHaa;

® [IPUBJICUCHUH BHUMAaHUS HAYYHOU U JECJI0OBOI 00IIECTBEHHOCTH K Hauboiee
AKTYyaJIbHBIM M TIEPCIEKTUBHBIM HAIPABICHUSM HAy4YHBIX MCCIEIOBAaHUNA II0
TEMaTHUKE KypHaa;

® IPUBJIICUCHUH B KypHAJI AaBTOPHUTETHHIX OTCUECTBEHHBIX U 3apyOEKHBIX
ABTOPOB, SIBJSFOIIMXCSA CIEHHAIMCTAMHU BBICOKOTO YPOBHH.

Kypnan paszmemaercss u unaekcupyercs Ha noptanax eLIBRARY.RU wu

Google Scholar.
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MAKBYPUM ’KAMOAT MIIJIAPA: MAJIJIMA KOHYHUMINK BA XAJIKAPO

HOPMAJIAP TAXJ/INJIN

Kyuxapos Typryn PaxumobaeBuu

V36ekucron Pecniybnukacu UMB Axanemusicu Gouumusn ypuaGocapy

AHHOTALINA:

KiroueBnie
cJI0BA:

Makonazna myaumd MaxOypuil s)kaMoaT WIUIAPH KA30CUHU XYKYKHI TaX Il
KUIrO, YHUHT FOSBUN HETU3WHH TAIIKHII ATYBYM KOHCTHTYIIMOH HOpMAaJIapHHU,
KOHYHJIapHH MyXOKama Kwiaaun. Myxokama skapaéHuna MaxOypuil jkamoat
WIUIApY JKa30CHHHUHT XalKapo HopManapnaa OeNrwiiaHTaH KoWJallapuHU
MUJUIMA KOHYHUMJIMKKA >KOPUH ATHUII MacajaJapuHu KypuO uukkan. Iy
Ounan 6upra, MaxOypuil )xamoar HIIapy )Ka30CUHU MXKPO ITUILI MEXaHU3MU
NNO npobauus XW3MaTUHMHT TaKOMWUIAIITHPWIAIIM OwiaH OOFJIMK
KapanuiapuHu 6aéH KWJIHMHTaH.

MaXOypwii ’kaMoaT WIIIapu TYIIYHYACH, XaJKapo KOHBEHIHSIIAp, YKHHOST,
KUHOST KOHYHUWMIIUTH, XHHOST YUYH >Ka30, O30/JIMKAAH MaxpyMm OTHIIL,
XOPWKUH JaBiaTiap >ka30 THU3UMH, WMHCOH XyKyKJIapH YMYM)KaxOH
JeKIIapanusCH.

OBA3ATEJBHBIE OBHIECTBEHHBIE PABOTbBI: AHAJIN3 HAITMOHAJIBHOI'O

3AKOHOJATEJBbCTBA U MEXKAYHAPOJIHBIX HOPM

Kyukapos Typryn PaxumbaeBnu

3amecTtuTenb HauanbHUKa Akanemun MBJ] PeciyOnuku Y30ekuctan

AHHOTAUA:

KuaroueBrie
cJI0BAa:

B craThe aBTOp IPOBOIUT MPABOBOM aHAIN3 HAKa3aHUS B BUIE 00s3aTEIbHBIX
0O0IIeCTBEHHBIX PA0OT U pacCMaTPUBAET KOHCTUTYIIHOHHBIC HOPMBI U 3aKOHBI,
COCTABJISIIOIIME €r0  HJCOJIOTHYECKYI0 OCHOBY. B Xome amckyccum
paccMOTpEHBI BOIIPOCHI BHECCHHUS B HAITMOHAIBHOE 3aKOHOIATEIHCTBO ITPABUI
00s13aTeNIbHBIX OOIECTBEHHBIX pPa0OT, YCTAHOBJICHHBIX MEXIYHAPOTHBIMHU
HopMamu. [Ipm  3TOM OBUIM  BBICKa3aHbl MHEHHS, CBSI3aHHBIC C
COBEpIIEHCTBOBaHUEM  CiyxObl mpoOamuu  MHMO, kortopas sBisercs
MEXaHH3MOM HCIIOJHCHHs HaKa3aHUsl B BHUJIE 00s3aTENBHBIX OOIICCTBEHHBIX
pabor.

TIOHSTUE 005M3aTEILHBIX OOIIECTBEHHBIX PadoT, MEXIyHAPOIHbIC KOHBCHIINH,
NPECTYIUICHUE, YrOJIOBHOE IPaBO, HAKa3aHWE 3a MPECTYIUICHUS, JIUIICHUE
cBOOO/IbI, YTOJIOBHO-HCIIOJIHUTEIIbHAS CHCTEMA 3apyOexHbIX cTpaH, BceoOmas
JICKJIapalys MpaB 4eI0BeKa.

COMPULSORY COMMUNITY SERVICE: AN ANALYSIS OF NATIONAL

LEGISLATION AND INTERNATIONAL NORMS

Kuchkarov Turgun Rakhimbaevich

Deputy head of the Ministry of Internal Affairs Academy of the Republic of Uzbekistan

Abstract:

In the article, the author conducts a legal analysis of punishment in the form of
compulsory community service and examines the constitutional norms and
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laws that form its ideological basis. During the discussion, the issues of
introducing the rules of compulsory public works established by international
standards into national legislation were considered. At the same time, opinions
were expressed related to the improvement of the probation service, which is a
mechanism for the execution of punishment in the form of compulsory
community service.

Key words: the concept of compulsory community service, international conventions,
crime, criminal law, punishment for crime, deprivation of liberty, the penal
system of foreign countries, the Universal Declaration of Human Rights.

X03Upru KyHja MaxOypuil jkamoaT UILIapH, axJIOK Ty3aTHII UIUIapH KaOu MaxKyMHU
MexHaTra MaxOypaH xan0 3Tyl OwiaH OOFIMK >Ka3ojap MIUIMH KOHYHUWIMTHMH3JA Ba
XOPKMM JJaBiatiap *a3o TU3UMK/IAa KeHT KYJUTaHWIaIuraH Ka3oyap XucobaaHaau.

V36ekncron Pecniybnukacu Koncrurynuscu 44-momnacura acocas, “CyJ XykMu GuiIaH
TallMHJIaHTaH Ka30HM YTalll TapTUOUIaH €KM KOHYHJIa KypcaTuiran OolllKa XoJulapJaH TalkKapu
MaXOypuii  MEeXHAT TaKHKIaHAmW'. Y306ekucToH PecrybnmkacH —KOHCTHTYLMSCHHHHT
MYKaJJIMMacua 3¢a, XaaKapo XyKyKHUHT YMYM 3bTUPO(] 3TUITaH KOWJaIapy YCTYHIUTUHU TaH
omanmy Oenrunadrad. [llyawarnek, XXKunHosAT KoAekcMHUHT |-Mommacuna, “V36eKUCTOH
PecniyOnuKkacMHUHT KUHOST TYFpPUCHIArM KOHYH Xyxokartinapu KoHcTuTynus Ba Xallkapo
XYKYKHUHT YMYM 3bTUPO( 3TraH HOpMajiapura acociaHuin”, JKUHOSAT- WKpPOUS KOJEKCUHUHT 4-
MOJUIACH 3-KMCMHJIA, arap Y30eKkncToH PecryGiHKaCHHHHT Xaakapo MIAPTHOMACH/A KHHOST-
WKpOUSl KOHYH XyXOKaTiapua Hazapja TYyTHITaHUAaH OoliKavya Koujaaigap Oenrunanras Oyica,
XaJIKapo MAapTHOMAHUHT KOMAANapy KYJUITaHUIMILIY OeNTr1iIaHT aH.

lyHucn axaMUSTIMKH, XaJKapo XyKyK HopMaiapuaa HadaxkaT MaxOypuil MexHaT
TaKUKJIaHUIIUTa OWJ] YMYMHMHM Koujaanap, OalKu, yJTapHUHT MOXHUSATH, IIAKJIJIapu Ba OOIIKa
Tanmabyiapu XxaMm 0aéH STUIITaH.

1926 #iun 25 centsopaaru Kymnuk Tyrpucunarn KonBenuustHuar 1-Moa1acu 1-kucMuia
«Kynnuk — Oy MHCOHHUHT IIyHAal X0JaTh €KW aXBOJMKH, YHUHI YCTHUAAH STAUK XYKYKUHUHT
Oenrunapu €Kku ynapAaH Oab3uiiapy amanira OomMpHiIagn», ned O6axonanradn. Maskyp Hopmazaa
WHCOHHUHI YCTHUJAH OraJluK XYKyKH TYFpUCHJIAa MYIIOXaJa HOPUTWIAAA Ba MWUIMH
KOHYHUYMJINTUMU3Ta Kypa MaxxO0ypHil ;kaMoaT HILIapura xajb 3TUJTraH I1axc, rapyu MabiyM Oup
UIUTapHU OakapuIlra aib 3Tujca-/1a, YHUHT YCTHUJIAH STAIMK XYKYKH Xe4 KUMTra Oepuiamaiiu.

Xankapo MexHaT TamkKuaoTHHHHT 1930 #imn 28 wuroHmarn «3ypiad unuiaTuin EKu
MaxOypuil MexHaT TYFpucuiaru 29-xkomBeHumus» (Maskyp KomBeHmms  Y36ekucToH
Pecniyomukacu Onuit Maxmucunuar 1997 inn 30 aBryctiaaru 492-1-connu «3ypaal uinatum
€k MaxOypuilt mexHar Tyrpucunaru KonBeHuusHu patudukanus Kuiauim xakuga»ru Kapopu
OounaH) parudukanus xuiuHrad. Keitmaru ypunnapga — XMTHuHr 29-KoHBeHIMSICUHUHT 2-
Moanacu l-kucmupga, ‘“3ypnad wnuiatum €ku MaxkOypuil MexHarT® aTramacu TYFpHCHIA,
«Kanpaiigup maxcaan Oy maxc HMXTUEPUN paBHILIA Y3 XU3MAaTIapuUHU Takiud sTMaraH
KaHgaiiaup skasonam xaBu octuaa Tana® KUIMHAAWTAH Xap KaHAal uml KU XU3MaTHU
anrnatumy 6enrunanrad. [lynunraek, Xankapo Mexnat Tamkunotu 105-KonBeHnuuscuauHr 1-
monacuna (Maskyp Konpernus Y36ekucron Pecriy6mukacu Ommit Masmucuamsr 1997 iinn 30
apryctaaru  498-I-commu «MaxOypuii MeXHaTHU TyraTuil TyFpucuaard KoHBEHIUSHU
paTudUKaus KUITUII XaKuJIanTH Kapopu OuiaH paTudukanus KuivHrad) ymoy KoHBeHIMsHU
patuduKanus Kuirad Xajakapo MeXHAT TAlIKUJIOTHHUHT Xap OMp ab30CH 3ypiad WUIIATHII KU
MaxOypuii MEXHATHHM TYraTHII Ba YHUHT KalCHIUp MIAKIUTa Mypo’kaaT KHUIMACIHUKKa
MaXOypHsIT OJIMIIN OelruiIanrad. Yoy MaxOypusTiap Kyiugarunya OenruiaHras:
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a) cuécuil Tabcup, TapOUsT BOCUTACU cHdarthaa EKU OeNTUIaHTaH CUECUH, MKTUMOUU,
WKTACOAWHA TU3MMTa 3UJ CHECHUU Kapanuiap xamjaa MadKypaBuil 3bTHKOUIAPHIHT MaBXKYTATH
€xyn ndoaamaHUIIM YIyH jKa30J1anl Yopayiapu cudaruia;

b) ukTHCOMUIT TapaKKUET SXTHEKIAPH YUyH WITYM KyduHH cadapOap STHII Ba yHAaH
¢oiinananum ycynu cudaTtuia;

C) MEXHAT MHTU30MUHU CAKJIaIl 9opacu CUaTuIa;

d) wmr tanuTanuiapa KaTHAIIMII YIYH Ka30J1all 9opacu cudaTuia;

€) UpPKUH, MOKTUMOUM Ba MMJUIMA MaHCYOJIMK €KUM AMHUNA BbTUKOJ Oenruiapu Oyiinya
KaMCHUTHII Yopasiapu cudaTuiay.

[y 6unan Oupra 3ypnal unutatum kU MaxxOypril MEXHATHU TaKUKJIAIra OMJl XaJlKapo
XYKYK HOpMajapuja, MaxKyMJIapHUHT Oy kabu wunuiapra >xand KWIuHUIIK OViimua aiipum
HCTUCHOJIAp XaM OeJTMIIaHraH.

XycycaH, IHCOH XyKyKJIapu yMyM>KaXOH JEKJIapalusICUHUHT 23-Moaaacu

I-kucMuia xap OMp WHCOH MEXHAT KWJIWII, WIIHW SPKUAH TaHJAII, aJ0jaT Ba KyJlal HII
MIAPOUTHTA ATA OYIIUII Ba UIICU3IUKIAH XUMOS KUJTUHUIIN XYKYKUTA 3Ta SKAaHJIUTH OeJTHIIaHTaH
o6ynca, 29-monmacMHMHT 2-KMUCMHJa, “Xap OUp HHCOH ¥3 XYKYKHM Ba SpKUHIMKIapUIaH
dolinanmanuma Y3raTapHUHT XYKYK Ba SPKUHJIMKIAPUHHA JEMOKPATUK KaMUATIAA eTapiiv
napaxajna OVIHIIHHN Xamaa XypMaT KAJIUHUIIMHA TabMUHIIAII, aXxJIOK, )KaMoaT TapTHuOu, yMym
(hapOBOHJIMTMHUHT OJWJIOHA TajabJapyHU KOHAWPHUII MaKCaJWJardHa KOHYHJA OelrujaHTaH
YEKJIAaHUIIApra pyuos STHUIIN KEpakiIuru~ Kaig stuirad. Mkrucoauil, HoKTUMOMNA Ba MaJlaHHI
XYKyKJap TYFpUcHAard xajakapo nakTHUHT (1966 #un 19 nexkaOpp) 4-monmacuna, Ilaktra
WINITAPOKYM AaBiaTiap maskyp [laktra kypa Oupop Oup maBiaT XyKykiapjaH ¢oiigaaHUII
Oopacuja IryHai YeKnangiapHy Oenruiam MyMKIHHKY, Oy KOHYH/Ia aKe 3THO, YIIa yekiamnuiap
KA1 STWITaH XyKyKJIap TaOuaTtura yiuryH OVIMIIMHU XaM/a y JEMOKpaTHK KaMUATIa YMYMUH
(bapoBOHIMKKAa KYyMaKIallWIl MaKcaguJaruHa OYIuIIM JIO3UMIIUTHHU 3BTHUPOG STUIIH
oenrunanrad. 1966 itun 19 nekabpaarn @ykapoiauk Ba CUECHI XYKYKIap TYFPUCHAATHA XaIKapo
MaKTHUHT 8-MOJJacu 2-KUCMHU «C» OaHAWra Kypa CyJHUHT KOHYHUU (apMoiuiura acocaH
xpbcna Oyaran maxc €ku OyHaai XuOcaaH MapTIM 030/ STUJITAaH Maxc OakapHIlK Kepak OyiraH
MeXHAT €KUM XU3MaT XaM 3ypial unuiatui €ku MaxOypuil MexHaT cudaTuaa TaH OJIMHMACIIUTU
oenrunanrad. lllynra yxmam 6yiaran kounaizap, MycTaku JaBiaaTiap XaMIyCTIUTHHUHT HHCOH
XyKyKJIapd Ba acoCHil OSpKHHIMKIapu TyFpucugarun (1995 imn 26 wmai, MuHCK)
KonBennuscuauHr 4-momacu 3-KucMuaa XxaM Y3 o JacuHu TOTITaH.

Ma3zkyp Kouganap HMHCOH XYKYKJIapUHUHT aipuM Tajnabiap acocuja 4YeKIaHMIIH,
YIApHUHT aCOCUIl XYKYKJIapUHUHT Oy3wiuiiu cudatuaa sMac, Oallku MKTUMOUM aJ01aTHU
TUKJIAIl BOCHUTacu cudaTHaa KapallHd HWCTUCHO JTMaiau. Ammo, Xankapo MexHar
TamKWIOTUHUHT KoHBeHIuWsIapuaa MakOypuil MEXHATHHHI IOPUANK TaOuaTH EpUTHITaHAA,
rapuv y CyIHUHI XyKMHra Kypa TaiiuHinaHran Oyica-ia, ailpuMm Koujajgapra aman KUJIUHHUILIN
JO3UMJIMTUHU Oerunaiau.

Kymnanan, Xankapo MexHat TaluKMJIOTUHUHT 29-KOHBEHIMSICUHUHT

2-mMo/ia 2-KUCMUAA apuM Xojarinap 3ypiad unuiatuim €xku MaxOypuil MexHaTHH Y3
WYHUra OJIMaciury OeNTuiaHTaH. XyCycaH, YHHHT «C» OaHmura kypa, «3ypinad unuiatuin €Kku
MaxxOypuii MeXHaT» aTaMacH KaHJalaup MaxcaaH CyA OpraHMHHUHT KapopH OHIIaH YMKApUITaH
XYKM OKHOaTuaa Tanad KWIMHAIUTaH Xap KaHAal uil €ku Xu3mar, arapja Oy uin €Ku Xu3mar
JaBJaT XOKUMUSATIAPUHUHT Ky3aTyBU Ba Ha30paTH OCTHIAa OaKapHIll Ba KypcaTWITaH HIaXCHU
XyCycHii maxciap, KOMIaHusIap €KH KaMUsATIap UXTUEPUTA HHBOM KHIIMACIHUK KU OepMaciuK
maptyu OWiIaH amanra omupuica, ymoy KoHBeHIus Makcaqiapu OuiaH Kampad OJWHMACIHUTH
Hazap/ia TyTUJITaH.
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SIpHu, Ma3Kyp HopMmazaa HaakaT CyAHMHT KOHYHHH Kydra KHpPraH XyKMHra OWHOaH
OaxapwInmy JI03uM OyiraH HOulap MakOypuik MexXHAT XHCOOJIaHMAaclurd, YHOa JIaBiiaT
OpraHMHHUHT Oy KapOpHHU WXpouH cudaTuma Oenrmiamy Xxamaa MIaxCHU XYCyCHH CeKTopiiapra
Oepmaciaury KaOW KoWJalap XaMm Hazapja TyTWiIran. Ymly Kouaa Tanalnapy MUWLIHNA
KOHYHUWJIMTUMU3/1a aMaJl KWIMHUIIY TaxJIW1 STWITaH/la YHUHT alipUM >KMXaTJIapy MyHO3apaiu
SKaHJIMTU Ky3aTHJIaIu.

Kunost komekcuHuHT 451-Momma  2-kucmuga, “‘Maxkymimap MaxOypuil Kamoar
WIUIAPUHU YTall MyMKHH OyiraH jxoinap (0OBeKTiap) Ba MaxOypwil »amoaT WIUIAPUHHHT
TypU Ma3Kyp *Ka30HUHI W)KPOCHHM HA30paT KWIYBYM OpraHjiap TOMOHHJAH OenrujaHuIun”,
KunosT-mxpons KOAEKCUHUHT

251-moanacu 1-kucmura kypa, “MaxOypuii ’kamoaT UIUTapy TAPUKACHIATH KA30HH HKPO
STUII MaxXKyMHUHI SIIAIl XOMMJIAru WYKM HIUIAPp OPTraHJapUHUHT JKa30JapHU WXXPO STHIL
MHCHEKUHUACH TOMOHUJAH aMajra OIIMPHINIIN, MaXKyM MaKOypHil kamMoaT MILJIApUHU YTallu
MYMKHUH OyiraH xoiap (o0bekTiap) Ba MaxxOypuil )kamMoaT MILJIAPUHUHT TypJlapH >KazoJapHu
WKPO STHUII MHCIEKIMSUIApH TOMOHHWAAH MaXaJsIMH MXKPO STYBUM XOKUMUST OpraHJIapUHUHT
takmadura Kypa ONTHIAHMIIM KypcaTWwirad. Y3bekucron PecmyGmukacu —Basupmap
Maxkamacuauar 2018 iun 8 wmaiinaru 346-coH kKapopu OunaH TacaukiiaHran «MaxOypuit
’KamMoaT MHIUIApH TapUKACHJAr¥ >Ka30HUHT VO)KPOCHHM TAIUIKWUJ OTHII TapTHOM XaKuaaru
HU30M»HUHT 4-0aH1 2-KMCMHTa Kypa, MAXKyMHUHT Ma)KOypuil jkaMoaT UILIapu TapuKacuaaru
KA30HM YTallld MyMKUH OYIiraH >xoinap (00bexTiiap) Ba MaKOypuil )kaMoaT MIUTAPUHUHT aHUK
Typiapyu MaxaJUIMH MXKpPO S3TYBUM XOKHMHST OpraHjapuHUHT Takiudura Kypa HHCHEKIUs
TOMOHH/IAaH MAaxKyM SIIIaiIUrad XyayAaa OelruiaHuIIy KypcaTHIITraH.

Maskyp kougaHuHr KOHBEHIMS KouJajlapura KaHYaJIMK MYBO(QMKJIUTMHH, XYCyCaH
MaxOypHii )kaMoaT MIUTAPUHUHT MaXaJUIi WXKPO 3TYBUM XOKUMUSAT OpraHJIapuHUHT TakIu(pura
Kypa OeNTruiaHUI MacalaCHHU aTpodInda TaxJIuj STUITHHN Tanab stamu. XycycaH, MaxOypuit
’KaMmoaT MIUIapH »Ka30CHra XyKM STWITaH Ilaxciap TOMOHMJAH OaKapWIIMIIK MYMKHUH OYiraH
VIIIADHUHT Typlapd Ba MIUIAPHUHT Ma3MyHH Y36ekucToH PecryGrmmkacu Basupnap
MaxkamacuauHr 2018 ¥inn 8§ maitnarn 346-coH KapOPUHUHT 2-WJIOBAcCH OWJIAH TacAMKJIaHTaH.
Ammo, Basupnap MaxkxamacuHuHr ymoy Kapopuia Oy HIUIapHU Kaepia Oaxkapuluiapu, SbHU
JaBJIaT OpraHjapu €K XyCyCHH KOPXOHA, Myaccaca €KM TAaIIKHWIOTIapJa WIUIAIIW TYFPUCHIA
aHMK KouJanap OeiaruiaHMaras.

HIyHuHraek, Xo3Upru KyHaa MasKyp Mmacana OwiaH OOFJIMK NpoOauus XU3MaTHHHUHT
acocuil MyaMMOCH UIYHJAK{, MaxaUIMid WXpO OTYBUM XOKUMHAT OpraHjapu npoodanus
OyIMHMaapura MaxKymylap MIUIAIIM MyYMKHMH OYiraH MapxyJ MII YpUHJIApu TYFpUCHUIArU
MabJIyMOTJIAPHU TAaKAUM 3TMail KenaérraHauru ca®abnu, mpobauus OYIMHMAcH XOIUMIIApU
TOMOHH/IaH M1 JKOMIapuHU OeNruiamia KHHHHYWIMKIApra yupaMoK/a.

TankukoT >xapaéHuaa nuky unuiap opranu IpoGauus xoaumiapu ypracuaa «Maxamimi
WOKPO 3TYBYM XOKMMHUST OpraHjiapu mpoOanus OyIMHManapura MaxKymujlap HIUIAIIA MYMKUH
Oyiran MaBXyJ HII YPUHIAPH TYFPUCHAArM MabJIyMOTJIAPHU Y3 BaKTHIa TaKIUM 3THO
O6opanuMu?» ne0 YTKa3wiraH CYpoBHOMAaza, PECHOHACHTIApHUHT 94 Qousu “I?'I)“/K, Jeapau
TaKAUM dTManan”,

6 ¢dousu sca “Xa, cypanraHuJiaH CYHI TaKIUM 3Tagu’ jAes kaBoO Oeprannap. by sca,
MaxaJUIMH M>KPO 3TYBUM XOKUMUAT OPraHIapy MaBXyJ U1l YPUHIIApU TYFPUCH]IA MABJIyMOTIapHU
npobanus XM3MaTura TakAUM 3THO OOpHII MacalacuHU MaxXOypusaT cudaruaa Oenruiani
3apypaTv MaB)XyJ dKaHJIUTHHH KYypCcaTMOK/IA.

MaxkyMHMHT MaXOypHil jkaMoaT MIUIAPUHM YTalld MyMKUH OYiIraH »)ouigap Xycycuaa
XYKYKIIYHOC OJIUMJIAp TOMOHMJAH Typiuya (GuKpiap OMIAMPHUITAHIMTUHHU Ky3aTUII MYMKUH.
Xycycan, H.I'.Ocaguas maxOypuii »kamoat Uiiapu YTaauiyd MyMKUH OYJIraH aHUK 0ObEKTIIapHH
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aHMKJIAIl XOKUMUAT OpraHjapura smac, Oaiku OaH/UIMK MapKa3jiapura OKIaml JIO3UMIIUTUHU
tabkuuiaigu. 1HO.1O.Jlonmotenko aca, arap cya aibmopra XykKM UYMKApUIIM HalTUIa YHUHT
[IaXCHUTa Ba MKTUMOUH XaB(UIMIIMK Japa’kacura Ouj MabIyMOTJIapra TassHuO, MaXOypHii uiuiap
KA30CH YTanaJurad aHuK TypuHHU Oenrunad, yHMHI TalMHJIAIIM Ba MXKPO STHUIL YYYH TETUILIN
TAIIKWJIOTIapra KYHATHIIMIIYA MaHTUKaH OYViuiuay Tabkupiaiau. A.I1. KoBanenko sca, )KUHOST-
WOKpOUsST KOHYHUMJIUTHUAArU MaxOypuil KamoaT HWIUIApPH Ka30CUTa OWJ HOPMaHU KyWHIaru
taxpupaa 0a€H »tum TakmMduHU wWiarapu cypanu: «MaxOypuil WOutap TapuUKacHaard xaso,
KA30HU WKPO OTHII HHCICKIMACH Ba MaxKyM MaXOypuid WIIapHU YTa€TraH TallKuiIoT
MabMYypHUSITH TOMOHUAAH WKpO 3Twiagu». by Myammuduap TomoHuaaHn maxOypuil >kamoar
WIUIApU  TAapUKACHUIATH >Ka30HU WXKPO OTWIMIIA MEXaHU3MHHH EHTUJUIAIITUPHUII HYKTau
HazapyaaH Takiauduap uiarapu cypwirad 0ynu0, Maskyp €HpomyBHM XMTHUHT Kompaanapura
MyBOGDUK Kenaau 1ed Oyamaiau.

Hazapumusna, V36exucTon Pecniyonukacu JKuHosIT-mKpous KOAEKCUHUHT 25 1-Momacu
2-xucmunHy, “Mxtumonii Qoiganu umuiapra XykM KWIMHIAH IIaxC Ka30HU yTalra CyJIHUHT
XYKMH KOHYHHUH Kydura KMpraHjiuru xakyaaru xadapaomacu [IpoGamus Oynumu (6ynuHMacu)ra
KenuO TylmraH KyHAaH 3bTHOOpaH YH KyHJAaH KEUMKTHUpMail xkanb KwinHagu. WoxTumounit
doimany uIIap TapUKacHAard >ka3o VYTamaauraH sxoinap cudaTtuaa (akatruHa AaBiaT
oprasjiapy, JaBjiar yuymu OyiraH KOpXoHa, Myaccaca Ba TaUIKWJIOTIap/a sKa30HU WXKPO ITYBUH
opraH Ky3aTyBHM Ba HA30paTH OCTHUJA yTanaau~ [eraH Koujanap OWwiaH TYJIIUPUII 3apypaTw
MaBXy/I.

[y 6unan 6up Katopa, Ma3Kyp >Ka30HHU WXKPO ITHUIIJIA )KAMOATUNINK UMKOHUSTIApUIAH
KeHTpoK ¢oimamanuin Macamacu xam Myxmuanp. by Oopama xamkapo XyKyKHi XyKKaTiaap/a,
xycycan Kamokna caxmam Ounan OofyMK Oyiamarad dopanapra HucOaraH BMTHUHT MuHMMAI
crangapt kouganapu (Tokno Kouaanapu)aa 030 JTMKIaH MaXpyM KAJTUIIT Outad OOFIMK Oy MaraH
Kaz0JIapHU  KYJJIalla »KaMOATYWIMK Ba XYCYCHUH CEKTOp HWMKOHHUSTIAPUAAH KEHTPOK
dorinananni Oyirda aHuK Kouganap oepunrad. Tokno Kougaiapu

1.2.-6ananna, Koujganap >KMHOAT HILIapH OYyiuda O CyIJOBHHM aMajira OIIUpPHUIIIA,
aifHMKca XyKykOy3apiap OniiaH MyposkaaT KWJIHIIIA KaMOATUUIMKHUHT (HAa0JIPOK UIITUPOKUHU
TabMUHJIAIL, ULIYHUHTAEK XYKyKOy3apiaplia >KaMHST OJAWJIa JKaBOOTapiMK XHCCHUHU
PUBOXKJIAHTHPUIITa KyMakjIallWll Makcagura osraiauru, 13.4-0anaunga, BakojaTId OpraH
KAMOATYIIMKHY Ba MXKTUMOMM KYIiab-KyBBatTjiall TU3UMMHHA KaMOKJa cakjail OuiaH OOFINK
OynMaraH 4opalapHU KYJUlalira aji0 KWIWIIA MYMKUHJIWTH, IIyHUHrOeKk «KyHrumimnap Ba
OOIIKa WWKTUMOUKH HWMKOHUATIAp», nae60 Hommanradn VII 600u, 18.1-6ampupma maBiar
MyaccacajapHu, XyCyCHM CEKTOpPHM Ba >KaMOATUWIMKHM KaMOKJa cakjiam OujaH OOFJIHMK
OynMmaraH 4YopalapHU KyJUlamra KyMakiallaJuraH KYHTWIIH TalIKWIOTIApHU —KyIial-
KYBBAaTJAIIHUA parOaTIaHTUPHUII 3aPYpIUTrU OeNITUIaHTaH.

QOukpuMHU3Ya, OKOpUaa OWIAUpUiIran QukpiaapaaH Kenud 4ukub, MakOypuil kamoaT
UIUIapU TapUKACHAArd >Ka30HU WXKPO STYBUM CyOBEeKT cudaruna HadakaT AaBiaT OpraHiapu
XMCOOJIaHTaH WYKW MILIAp OPraHMHUHT MpoOarus OYIWHManIapu, MaxXalUIMi MXpO ATYBUH
XOKHMHUST Ba TAIIKHIOT, IIYHUHTIEK KEHT )KaMOaTYUITUK Ba XyCYCHI CEKTOpIapHU XaM OeNruiarl
Makcaara MyBoQHK.

MaxOypuii ;kamMoaT UIILTAPH TAPUKACH]IA )Ka30HUHT XaJIKapo XyKYKUH KUXATIapy TaX i
ATHIITaH/Ia, «MKOYpHil MEXHAT» aTAMACUHUHT IOPUAUK MOXUSTHHH TaXJIHII STUII Tanad dTUIaIu.
Uynku, KK 451-moamacuna MmaxxOypuii skaMoaT UIIUTAPH HKa30CHHUHT MOXUATH 0a€H THIITAH/A,
MaxxOypuii )kamoaT MIUIApU WIUTAPUHH Oaskapuilra MaxOypuii Tap3aa (pyc THIMIArd MaTHUAA
MPUHYAUTETHFHOM) KaJl0 KWIHIIIAH HOOpaT SKaHIUTH 0aéH STUITaH.

[Iynra xam pTHOOP KapaTHIIl JIO3UMKHU, XAIKApO XyKYK HOpMaTapuaa «3ypiiad UILTaTHII
€k MaxOypuil MexHaT» araMmanapuiad QoiJanaHuiaran O0yiaca, MUJUIMNA KOHYHUYMJIUTUMU3/A,
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xycycan Y36ekucTon Pecry6mukacu Koncturynuscuna 6y NKKATa TEPMUH YPHHUTA «MaKOypHii
MEXHAT» aTaMacuiaH (OMJANAHMITAHINTMHE —Ky3aTHII MyMKHH. STbHHM, Y306eKHCTOH
KOHYHUWINTHJA HIUIATWITaH «MaxOypuil MEXHAT» aTraMacu XajlKapo XYKyK Hopmajiapuja
WIUIATIITAH «3Ypiiad UIUIATUID Ba «MaKOypUil MEXHAT» aTaMaJIapUHUHT YpUHIapuaa Oupaex
KY/InaHuinG kenuaMOKIa. Xycycan, Y36ekucton Pecriy6mukacu Omuit Maxmucuuuar 1997 inn
30 aBrycrmaru 492-I-commu «3ypna® wnuratum €k MaXOypuid MEXHAT TYFpHCHUIArd
KonBenuusnu patuduranus kumm xakuga»ru Kapopuna «3ypnad unmatunn Ba «MakOypui
MeXHaT» TepMHUHJIapuAaH ¢olgananuwiran Oynud, OyHIOa «IIPUHYAWTENBHBIM TPYI» aTaMmacu
«3ypnab HMIUIATHIDY aTaMacH cu(aTHia HIUIATHIraH. Y30eKHCTOH Pecry6iIHKacHHUHT
Konctutynusicu, MexHar kojekcu Ba OoIllKa KOHYH XyxXOKaTiapuja 3ca «IIPUHYIUTENbHBINA
TPyI» aTaMacu «MaxOypuil MexHaT» 1e0 TaJKUH KWJIWHTaH. 3Ypiiad unuiatuil €ku MaxxOypui
MexHaT TyFpucunaru KonBeHuussHuHT 33-Moacuaa YHUHT (paHIly3 Ba MHTIIN3 THIDIApUAArH
MaTHU OUp XMJI Ky4ra 3rajuru OenruigaHrad 0ynuo, yHaa «MaxOypuil MeXHaT» MHIJIN3 TUIHJA
«Compulsory Laboury, ¢paniys tunmna «travail obligatoire» atamanapu OWiIaH WIUIATHITaH,
«3ypnab unuiatunny atamacu sca uHrin3 twinna «Forced Labour», dpanmys tunmna «travail
forc» aramamapu OwiaH WNUIATWITAH. «3Ypmad WHUIATHAID) OWIaH «MaXOypud MexXHaT»
aTamajiapura 4yKyppok 3bTHOOp KapaTuica yinap Typid XWJl MabHOJIApHU aHTJaTaau. XycycaH,
«MaxO0ypHil MexHaT» Oy IIaXCHUHT UXTUEPUTA KapIIU MEXHAT OMJIaH IIYFYJUIAaHUILIMHY aHTJIaTca,
«3Ypi1ab MIUIaTUID aTaMAaCUHUHT HETU3UAA «3YPIUK» SbHU, )KUCMOHUHN Kyd MIUJIATHII €KW YHU
KyJutamn OuiiaH TaXIuj KAJTUIT ETaIn.

IOxopumarunapra kypa  «MaxOypuid  KamMoaT  HILIAPH»  JKA30CH  KUHOST
KOHYHYHJINTUMH3/a «00s3aTeIbHBIC OOIIECTBEHHBIE pabOTh» 1ed Tap)KuMa KWJIMHTaH OyIicana,
OoIIKa KOHYH XYXOKaTlapuja HWIUIATHITaH aTramMaiapjaH KenuO uYukuO Oy jka3o TypwH
CMPUHYAUTEIbHBIC 00IIECTBEHHBIC PAOOTHI» Ae0 Tap)KMMa KUJIUHUIITUTa cadad Oy MyMKHH.
By sca, Mma3kyp xa30 TYpUHUHT MOXUATHHH KUUITHA Y3rapTUpUO r000paau.

Iy 6ouc, Y36ekucToH PecrnyOnukach KOHYH XyXOKaTIapHaa «3ypiiad HIIIaTHmy XaMaa
«MaXOypuii MexXHAT» aTaMaJApUHUHT XYKYKHHA MabHOCHHH EPUTHIN, TYFPH KYJUTAaHWIHIIAHHA
TabMUHJIAI, IIYHUHT/ICK YJIAPHUHT MKKaJla MIaKIM XaM TaKUKIaHUIIMHU Ha3ap/ia TYTHII JIO3HM.

JlekuH xalKapo XyXoKaTiapuia MasKyp TEpMHHIApra ajoxuaa Tabpud Oepuiamaran
O0ynmub, ymap Xap JouM Oupraaukia KyJUIAHWITAHJIWTH, YJIapHUHT MabHOCHHHU aXXpaTtuod
KypcaTuuiaa KHMMHYMIUKIAP TYFIUPaIu.

V36ekucron PecniyOonukacu MexHaT KOJEKCHMHHUHT 7-Mojjacura acocas, «MaxOypuii
MEXHAT, S’bHU OUPOH-OUp KA30HH KYJUTall OUIaH TaxXau]l KWIUII OpKanu (I1y >KymJiaJaH MexXHaT
WHTU30MHUHHM Cakjall BOCHTAacCH TapHKacuaa) Ml Oaxapuiira MaxOypiaml TaKUKJIaHAIW.
Ma3zkyp HOpPMaHUHT XalKapo XyKyK HopMaiapu OuiIaH MYBOGMUKIUTH TaxXJIHJ KWJIMHTaHH]A,
Xankapo MexHaT TamKWIOTHHUHT 29-KoHBeHuusicuaa «3ypnad wunuiatum €xku MaxOypuit
MeXHaT» araMmacura Oepuirad Tabpuduan doiinanaHuIraHIUT Y, JEKHH

105-KonuBeHuusaru tanadmnap TYIuK HHOOATra OJIMHMAaraHiuruHy Ky3aTHII MyMKHH.

Maskyp énmomrys Oyitnua MJIX AaBnaTiapuHUHT MEXHAT KOHYHUMIIUTH TaXJIUIU IIYHU
kypcaraguku, Poccus ®enepanusicu (4-moana), Mongoa PecriyOnukacu (7-monma) Mexnar
koaekcuga XMTHunr (29 Ba 105) KonBeHuusiapuaa Hazapjaa TYTHITaH Koujanap MHoOaTra
onunran, Ozap6aibkon (17-monmma), Kozorucron (7-momnma), Kupruz PecnmyOnukamapu (10-
Moza), TypkMaHUCTOH naBnaTH (8-Mo/qa) MeXHAT KOJIeKCIapuaa MUJLTUN KOHYHUMIUTUMHU3/IA
oenrunanranniek XMTHuHT ¢akatruna 29-KonBeHnusicuaa Hazapaa TyTHITaH KOUJATapHUHT
MHOOATra OJIMHTAaHJIUTUHH KY3aTUII MYMKUH.

dukpuMu3ua, Y36exncton Pecrybnmkacu YKunOAT Kojekcn 451-Mommachia MaxkyM
MaxOypHii ’kamoaT UIJIapuHH OaXkapuIlra MaxOypaH a0 STUIIUILN 3Mac, Oalku ¥3 UXTHEPUTaA
3WJI paBUIIIA Kain0 STUIMIIUHU Ha3zap/Aa TyTYBYM KOMJAHHM aKC ITHUINU MakcaJra MyBO(MUK Ba
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Ma3Kyp MOJJAHUHT |-KUCMHMHU KyWuaaru taxpupia 0a¢H stum Taxing stunanu: «VhHKTumonit
doiiany unulap MaxXKyMHU XaK TYJaHMaWIUraH )KaMHUAT Y9yH (OHTaIn KaMoaT WIUIApUHU
OaxapuIlra YHUHT UXTHEPUTA 31 Tap3/1a )Kaind KWINIIAaH noopataup. Maxkym HIutaéTran €Ku
Vkuérran 0yica, KTUMoui (HOiiIany uiiap uiiad ¢Ku YKUIIIaH OV BaKTIa YTamamam.

IOkopunarunapra xypa maxcHH MablyM HIUIApra >kan0d STHIIAa HAMOEH Oyiamurax
MaXOypwii ’kamMoaT UIIJIapy CyJ TOMOHUIAH KYJUIAaHWIAAUTaH TAbCUP YOpacu cudaTia Xaakapo
XYKYK HOpMajapura 3uj 3Mac Ba MEXHAT COXaCHHHU TapTHOTa COJYBYM XaJIKAapO CTaHIapTiIapra
TYJIUK kaB00 Oepaju, JeraH xysaocara KeJIuil MyMKHH.

IOxopunaru ymymuii Taxjimsuiapra acocal Maxx0ypHii )kaMoaT UIILIapy 5Ka30CUHUHT Y3Ura
X0C XyCyCUATIapUHU Kyinaaruda nudoaanan MyMKUH:

1) maxOypuii )xamoar unapu (GakaTruHa )KUHOST Ba KUHOST-MKPOUS KOHYHUMIIUTUA
KUHOST COAMP dTUIILIA all610p A0 ToNMIIraH 1maxcra HucOaTaH CyJl TOMOHUJIAH KYJJIaHUJIaIUTraH
’Ka30 Jopacu cudaruna;

2) maxOypuil xkamoaT HIIapU »a30 YOpacH IIAXCHUHI XYKYK Ba SPKUHIMKIAPU
KAMUATAA eTapiau Japaxala OYIMIIMHMA XaMJa XypMmaT KWIMHUIIMHM TabMHUHJAML, aXJoK,
KaMoaT TapTUOU, yMyMATHPO] STUIITAaH HOpMajap Taiadiaapuiad Kean0 YMKUO KYJUTaHUITUIIH;

3) Maxkym MaxOypuil )kxaMoat HIJIapy *Ka30CHHH JIaBJaT OpraHjapy, S’bHU WYKU HUILIAP
opraHu mpoOarus Oy IMHMAaIapu Ha30paTH OCTHIA aMaJira OIIHPHUIIIH;

4) maxxOypuii ’)kamMoaT UIUIApUTa JKaJI0 ATHITAH IIaxc XyCyCHi Imaxciap, KOMITaHUsIap
€K1 KamMUATIIap UXTUEPUTa OEPUITUIIN TaKUKJIAHUIIIH;

5) maxOypuii xamoar umapu cuécuili Tabcup €ku TapOUs BocuTacu cudarujga €xku
OenruiaHraH CUECUH, WIXKTUMOWN €KM WKTHCOIUN THU3UMTa 3UJ CHECHM Kapanuiap xamja
Ma(dKypaBuil IBTUKOIIAPHUHT MaBXYyMIUTH €KW HQOIaNaHUIIM Y4IyH Kazojall dYopalapu
cudaruaa Xy UKTUCOIUM TapaKKUET SXTUEKIIAPH YUYH UIIIYU KYYHHHU cadapbap 3TUI Ba yHAAH
dorinanmann ycynau cudarraa KapaaMaciurd Kabu amoxuaa XyCcycHusiTiiapra ara.

V36ekncTon  PecnyGnMKACHHMHT KMHOST —Ba  SKHHOST-WOKPOMS — KOHYHUHITMTHA
OenrunaHrad, MaxOypuil >kamoaT HIUIapU >XKAa30CHMHM SHAJa TAaKOMWUIAIITUPUILI F03acuiaH
Kyllujara 3apypuil dopa-tagbupiap amaira OIIUMPHIMIIN JI0O3uM Oyianu: OUpUHYUAAH,
MaMJIaKaTUMHU3 KOHYHUMJIMTHAA OCNTMIaHraH «MaxOypuil >kamMoaT HIUIapU» KA30CHHHUHT
HOMJIAHUIIMHYU «WKTUMOUN Goiiganu wummap» 1aed Y3rapTUpuil; HKKUHYMIAH, MaxOypuit
KaMoaT UIUIAPpH Ka30 TypU TalMHIIAHTaH HIaXCIAPHUHT XyKYK Ba SpKUHIMKIApUHU KadoaTiarl,
OyHIa Ma3Kyp XyKyKJIapHH amMajra OLIMPHII MEXaHU3MJIAPUHU AHUKJIAIITHPUII Ba >KHHOST-
WOKpOUSl KOHYHUIIIMTUAA OeNruiail, MaXKyMJIapHUHT MaXOypUSTIapuAaH >Ka30HU TYFpHUAaH-
TYFPU WXKPO ATHIITa aloKaAop OynmaraH OolIKa YeKJIOBIApHU OEKOp KWIMIL; YYUHYMJIAH,
MaxxOypuii ’KamMoart UIUIapu TAPUKACUAATH Ka30HU KUHOST Ba KUHOAT-WKPOUS KOHYHUHIIUTHIA
ymly jka3ora OuJl KOMJAIapHU AHMKJIAIITHPUIN Ba MpeIMeTHra Kypa Kaihta KypuO UYMKHIILI;
TYPTUHYUAAH, MaXXOYpHUii )kaMoaT UIILIapH Ba MaKOYpUil MEXHAT Kouanapu ypracuaaru Gpapkau
6aradcunpok Eputud Oepulll 3apypaTH MaBXKy/l.
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Abstract: The article analyzes the issues of the integrity of radio engineering systems
based on the transmission of broadband noise signals, justifies the formation of
signals responding to the magnitude of autocorrelation and mutual correlation.
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separation by frequency, channel separation by time.

X03Upru BakTaa OEpUiIraH aBTOKOPPEIISAIUS Ba Y3apOKOPPEIAIUS KaTTAIMKIIAPHUTa )KaBOO
6epaI[I/IF aH CI/IFHaJ'IJ'IapHI/I H_IaKJ'IJ'IaHTI/IpI/IHI (CI/IHTC3J'I3.I_H) YCTI/IHarI/I I/II_HJ'Iap JaBOM 3TTI/IpI/IHMOKI[a
[1-4].

N-ra 1yrpu Oypuakiu +1 MKKWIMK HMITYJIbCIAp KETMA-KETIIMTHHH TaXJIAI OTHII

B(0) ’ max\B(r # O)\ 1

HaTIKacuaa £ ) —, E=nE}, maprura xaBo6 Gepysunmapunu

E n
aloxuaa axpartuil MyMKUH (OyHna, E-CUTHaJIHUHT TYJIUK SHeprusicd, E1-OMTTa UMIIYNbC
SHEPIUSICH).
Hlynpaiinap xymnacuian aactiad bapkep kerMa-keTIMruHu antud yrum Mymxus (1.1-

JKaaBam).
1.1-xanBai.
Nmvnynscna | MMmynsc HOMepu AKOD
p coHH HOpMaJulallral
MOAYJIH
MaKCHUMyMH
O |12 |3 |4 |5 |6 |7 |8 |9/10|1 |12 | Acocu | Kymmmu
1 i a
2 + | -1 1 1/2
1
3 + |+ | -1 1 1/3
1 |1
4 + |+ |1+ 1 Ya
1 |1 1
5 + |+ |+ [-1|+ 1 1/5
1 |1 |1 1
7 + |+ |+ |11+ |1 1 17
1 |1 |1 1
11 + |10+ [+ |1+ |+ |+ |-1|—-|-1 1 1/11
1 1 |1 1 |1 |1 1
13 + |+ |+ |+ |+ |11+ |+ |-+ |- |+ |1 1/13
1 |1 |1 |1 |1 1 /1 |1|11 |1 |1
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Bapkep nuckper ummynbciaap KeTMa-KeTJIUTH, aBTOKOPPeIsus QyHKIUSICH Uealira SKHH

1

0ynu6, én sampoxyanapu conn — ra tenr. 1.1,a-pacmma N =11 umnynscnu Bapkep xerma-
n

KkeTnury (koau) Ba 1.1,6-pacmia yHUHT aBTOKOPPEIAIUs (PYHKITUSACH KEITHPHUIITaH.

S, (t) curnanuu kaGymnam (1-kanan agpecu) Mociaiuras tpascsepean Gpuibtp (1.2-pacm)
épnamuna amanra omupuianu. Jlactiad bapkep mmnynbciaapu KeTMa-KeTIUTH OHp HUMITYIbC
Ownan Mociamrad Guistp M® ra kupuTHIaau, cyHrpa xap A7 BaKT KEYMKTHPHINIa MOC
KeITyBUYM yuKuILIapu O0ynran xeunkrtupul JuHusicu (KJI) kupummra Gepunanu. YHAaH KeWnH
dazanu Teckapucura aaMalTupyBui (-), hazanu y3rapmac cakyioBu (+) yzatuil kodhpuirenTu
Oup xwm1 OynraH kackamnapra Oepwiamu, cyarpa xamioBun (JKK) Ba HUX0AT Kapop KaOyioiamr
kypunmacu (KKK) kupummra Oepunaau. dazanu anMamTHpyBYM Ba y3rapMac CakJIOBYU
KypwiMaiap n ta Oynu0, KaOyl KHJIWUIIM Kepak OYJraH WKKH KyTOJM WUMIYJIhCIAp KeTMa-
KETJIUrura Teckapu O0yiran Taptudaa yanjgaH yHra kapab sxoitnamrupuiras (1.1,a-pacm).

4 sit)

+1 -1 41 41 -1 +1 +1 +1 -1 -1 -1

v> 2

1.1-pacm. a) N =11 umnynscau Bapkep kerMa-keTuru (koau), 6) bapkep KeTMa-KeTIMTMHUHT
aBTOKOpPpENALUs QYHKIUACH

bupunun kackan K3 xupuiira ynaHraH, OXMPTUCH YHUHT YUKHIIWTA yiaaHraH. KaOym
KMIIMIIIA N AMITyJIbcnap ketma-ketmura KJT opkanu y3rapTupu6 pakamura Moc pasumaa KAT
ra cypwiagud. Xamma HMITyJIbciaap KeTMma-kernuru Bashiapu KJI Ba sxkamioBum Kypuima
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opacujard Kackaajgap Oeirucura mMoc OynraHia XamMMa HMITyJIbCiap Oup oHga Oup-Ompura
kymuinaan. Hatmwkana KKK uynkummaa sHT KaTTa caTxju UMIYJbC Maiao Oyiaam, Mociamral
¢unpTp M® 1-kaHanm aapecwHu 3¢inad Kojiagu. XaMMa OOIIKa n UMITYJIbCIAp KETMa-KeTIUTU
tapcupuga KKK uMkummaa caTxu 5HI KarTa caTXJaH N MapTa KMYMK CATXJIM MMIYJC Haiao
Oynanu. Texkmmpuuuiap HUIyHH KypcaTaauku bapkep KeTma-KeTIMIuiard HMITYJIbClIap COHU
N>13 6ynca, yaunr apTOKOppenauus (QYHKUUAIAPH EH SANPOKIAPU CATXU SHT MAKCHMAJ

KMMMAaTUHUHT — JIaH KarTa Oynajay, IIyHUHT Y9yH OyHJai xoJuiapaa €H sSmpoKjap caTxy KarTa
n

Oynuiura po3u Oynuinra TYrpu Kenaau [5-8].

KVIQ’ » —_—
Mo > Keuynktnpuw nmHuacu
\4 A 4 \ 4 \ 4 A 4 \ 4 \4 \ 4 \ 4 \ 4 \ 4
—_ —_ —_ + + + -_— -+ + —_ —_
A 4 A 4 A 4 A 4 A 4 A 4 A 4 A 4 A 4
qu
amnosum Kypuama I' KKK

1.2-pacm. bapkep keTMa-KeTIUTH y4yH MOCIAITUPWITaH QUIbTP
Bapkep kerma-kernurura HucOaTaH OUPO3 €MOH aBTOKOPpESUs (QYHKIMSCUTA dra
OynuimMra KapamacjaH ajJpec CUTHaJIapu cugaThia YU3UKIN PeKYypeHT M — KeTMa-KeTJIUKIIap
(UPK) nman xam ¢oiinananunagu. YinapHu Oab3aH MakCHUMall JTaBOMHUIUIM CYpHILI PETUCTPU
YM3UKJIM KeTMa-KeTIMru Je6 XaMm atamaaud. UM3ukium pekypeHT M-KeTMa-KeTJIMKIAp Y4YyH
aBTOKOppesALrs GYHKIMICH €H AMPOKYaIapy YHUHT MaKCUMaJl (3HT KaTTa) KuiiMaTura HucOaTtaH

VN mapra kuuuk Oynaau (n — KeTMa-KeTJIMKAArd UMITYJIbCIIap COHM).
Uu3uKIN peKypeHT KeTMa-KeT UMIYJIbCIIap TaCOAU(PUIITUK XyCycusiTura sra. Arap naBpu

n=2"-1 UMIYIbCAAH CYHT TaKpOpJaHaJWraH YU3UKIN PEKypEeHT HMIYJIbclap KeTMa-
KeTJIMIMJaH Xap OMpHIa (/ Ta TalIKWI JTYBYM CHMBOJUIAPAAH TALIKHJI TONTaH KUCMJIapUHU
axparcak, OMpMHUYUIAH ynap opacuaa Oup-Oupura yxmamu OYIMaiau, UKKWHYHIAH Yiap
opacuga +1 Ba -lmap xoMOuHanuscunaH uOopar OynraH [/ Ta TAIKWI STyBUMJIApH Oyaaau
(TapkuKTaHTaH Xammacu +1 mgaH wOopaT KOMOMHANMAIAH Tallkapu). YHUHT Oy XoccacH
Taconu(uil MKKWIMK CHUTHaJUlap Xoccacura yxmaml OYiraHu y4yH 4YH3HKIA PEKYypeHT
UMIYIBCIIAP KETMA-KeTIUTH TacOAU(UHCUMOH €K TOBKMHCHMOH KEeTMa-KeTIUK Ae0 aranmai.
UM3UKIM peKYPEHT UMITYJIbCIAp KeTMa-KEeTIUTH aBTOKOPPEISIHOH (QYHKITUSACH CIICKTpH OMpO3
YeKJIaHTaH OK IIOBKMHCHMOH CHUTHAJl aBTOKOPpENSusS (QyHKIMscUra sKUHIAmand. UYu3ukiu
PEKYPEHT UMITYJIbCIIap KeTMAa-KeTIIUTH MKKHITUK UMITYJIbCIIap TeHepaTOpuIa CYPHUIl PETUCTPHIaH
doiinamann® makmaHTHpUIaad. YN3UKIN peKYpeHT UMITYIbCIap KeTMa-KeTIUTH MOCIAIIraH
bunbTp €kM KoppensTop EpaamMuaa KaOy/UTAaHWIIH MYMKHH. UMITYJIBCIAP Tacoau(DUiCHMOH
KEeTMa-KeTJINTUHU IOKOPH YacTOTAIM aloKa KaHalUlapu OpKaiu y3atumiaa (asza éku Qaszacu
HUCOWH MOAYISIUSTIAHTaH CUTHAJIapiaH (horJamaHmIau.
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1.3-pacm. a) Kanamnapau yactora Oyitnua axxpaTuii, 0) KaHaJUIApHUA BaKT Oyiinya aXpaTHIll
JyarpaMMaiapH.

Anpecin acunxpon anoka tusumiapuga HHICCnap opacuna yactora — BakT MaTpuLa
éplamMuja MaKJIaHraH CUTHAJUIAp ajJloxXuaa YpUH TyTaau. MablyMKu, OpPTOrOHaJ CUTHAJUIapiaH
¢oiinananuaaural anoka TH3UMIIApHIa Xap OWp CHrHaj SHEprusicu Oup-OMpHIaH amoxuja
axpanub Typaau. by XoiHu yacrora-BakT OyiiMua ajoka TH3MMMIArd 4acrora Oyinya (1.3,a-
pacm) Ba BakT Oyitnua (1.3,06-pacM) axxpaTuin AuarpaMMaliapuHu aloXua-aloXuaa Kypuirasia
sIHa/1a UIIOHApJIU OYnaau.

A
Xabap cumsonnapu

-
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e U S
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1.4-pacm. YacTora-BakT MaTpuLacy €pamMuia Ky KaHAJIM KEHT I10JIOCATIM CUTHAIHU OJIUIL
JarpaMMacH. a) UKKHJIUK UMITYJIBCIIap KeTMa-KeTJIUTH, 0) OUTTa HKKIIUK HHPOPMALMOH
CHUMBOJIHM TYpPJIM YaCTOTaJIM PaJMOMMITYJIbCIIAap OPKaIN Hdoaanall, B) CUTHAIHU YaCTOTAa-BaKT
MaTpHIacy MIaKIuAa UoJaall.

bynnait Tuzumaa xap Oup aboHeHTra MabiiyM OUp YacTOTa Ba BaKIra MOC KelyBuM (a3o
aKpatuianau, 0y YHUHD agpecu (Man3uin) xucobnanaau [9,10]. Yacrora-sakr F x T maiimonnu
KWYMK 3JIeMEHTap MaiJoHyanapra Kyiujaruya TakCuMIall MyMKUH. Xap OUp 31eMeHTap CUrHal
T BakT maBOMHJIA y3aTWIa U Ba yIIOy BaKT Opacuja YHH IOKOPY 4aCTOTAJIM TAIlyBUMCH MAbIyM
KeMa-KeTIMKAA ¥3 4aCTOTaCMHU YMYMUI yacToTajap Juarna3oHuaa y3rapTupaid. Y3aTuiaaurad
xabap ymOy TypJiM YacTOTald HMMITYJIbCIAPHUHT OHPOH-OMp MapaMeTPUHU MOAYJISIUSIIAIT
OpKaJIl amajra omupuiaagu. Yoy ajpec UMIyJbclapu TYIUIAMH 4acTOTa-BakT AHarpaMMacu
acocupa tyswiagu (1.4,B-pacm). VYnapuu TaHiaraHga €H SIIPOKYaJapyd CcaTXM acoCUi
aBTOKOppesanus QyHKIUscUra HucOaTaH UiIokHu 60pruda KHYMK OYIIMIIMHY Ba ¥3ap0o KOppesus
(GYHKIMACH HII0kKH OOpHYa KUYMK OYJIHIINra aJyioXuaa YbTHO0p OepuIln Kepak.

Hlynnaii knimb, ax60poT TallyBYM UMITYJIBC XOJIATHHHU BakT Oyitnya y3rapTupud Ba yHU
TYIAUPYBYM YaCTOTAIP KETMA-KCTIWTHHH Y3rapTUpuO, TEXHWK HYKTaW Ha3zaplaH OCOHTHMHA
amylara ommpu6, OMp HeYa MHUHI 4acTOTa-BakKT aJPECIapHUHMU OJUII MYMKUHIIWUIH KYPUHIH.
AnbaTTa XaMMa 4acTOTa-BaKT aJpeciiapy FOKOPH 1apa)kalid aBTOKOPPEISus (yHKIUACUTA Ba SHT
KMYHK Y3apo Koppensius GyHKuuscura sra 6yamaiian. Ammo ymymuii anpecnapian N = FT

1 1
Tacu y4yH aBTOKOPPEJSIHs GYHKIUACH €H SITPOFU CaTXH \/_ = —— 0Oynanu. YacTora-BakT
FT VN

MaTpHIACH aCOCH/a NIAKJUIAHTUPHIITaH CUTHAJUIAP XaM IIaKIn OYinYa aKpaTHiyBYH CUTHAILIAP
rypyxura kupaaud Ba 3pkuH ¢oinananunaaurad 1000+1500 ab6onentaan 50+100 Tacu ¢aon
aboHeHT 1e6 XucobyaHaau.
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PAKAMJIM PETPAHCJIATOPHU TAIIKWJI OTUIII BA OIITUK CUT'HAJIVTAPHU
PEI'EHEPALIUAJIALLL

XanukoB A0ayJaxak A0ayJxXaupoBuy4
T.¢. 1., mpodeccop, TOMKEHT AaBIaT TPAHCHOPT YHUBEPCUTETH
xalikov_abdulxak@mail.ru

XoaodyraeB Xamuayiana {uamypon yriau
tanaba, TolKeHT 1aBaaT TpaHCIOPT YHUBEPCUTETH

AHHoOTamusA: Makoyiana y3aTuil JIMHUSACHIATH pyXcaT €TWITaH WYKOTHILIAp acoChjia
pereHepanysi KUCMUHUHT Y3YHJIUTMHHM XucoOjall, TUCHEepCUs YEKJIOBIApU
acocujia pereHepauus OYJIMMUHUHT  Y3YHJIUTHMHU XHCOOJaIl  yciyOou
KenTupuiarad. Yu3uk HYKOTHIJIapUra acocCiaHraH pereHepanus Oynumu
Y3YHJIUTUHUHT YEKJIAHWIIN JUCIEepCHsl YEKJIaHUILINWra KaparaHaa KaTTHKPOK
06ynu0, pereHepanys KUICMUHUHT MaKCUMaJl Y3yHJIUTH aHUKJIAHTaH.

Kanur pakamiiid peTpaHCIATOp; ONTUK CHUTHAUIAP; y3aTHI JIMHUACU; pereHepanus;
cy3jaapu aucnepcus.

OPTAHM3ALIUA IU®POBOI'O PETPAHCJIATOPA U PETEHEPALIUSA
OIITHYECKOI'O CUT'HAJIA

XaaukoB A0ayabxak AOQyJbXaupPOBHY
1.T.H., ipodeccop, TamkeHTCKU ToCcy1apCTBEHHBIN TPAHCTIOPTHBIN YHUBEPCUTET
xalikov_abdulxak@mail.ru

Xoua0yraeB XamuayJuia JuamMypoa yriu
CTyAEHT, TalKeHTCKUI ToCyapCTBEHHBIN TPAHCIIOPTHBIN YHUBEPCUTET

AnHoTanmusi: B cratbe mpejiaraercsi METOJl pacueTa JUIMHBI y4acTKa pereHepanuyd Ha
OCHOBE JIOMYCTHMBIX TOTEPh B JIMHUU BOJIOKOHHO-ONTHYECKON Mepenauu,
pacuera JUIMHBI y4acTKa pereHepaly Ha OCHOBE OpaHUYECHUN pacCcerBaHUS.
Orpanuyenue IIMHBI yYaCcTKa pereHepaluy, OCHOBAHHOE Ha OTEPsIX B JIMHUH,
saBiseTca Oojiee KECTKMM, YeM OrpaHHuYeHUE pacceMBaHusi, U Oblia
ompeseNieHa MaKCUMalbHasl JUIMHA y4acTKa pereHeparuu.

KimroueBble 1HMQPOBOM  peTpaHCHATOP; ONTUYECKHE CUTHAIBI; JIMHUS Iepeaayu;
cJIOBA: pereHepaunus; pacceuBaHUe.

DIGITAL REPEATER ORGANIZATION AND OPTICAL SIGNAL REGENERATION

Khalikov Abdulkhak
d.t.s., professor, Tashkent state transport university

Xolbutaev Xamidulla
student, Tashkent state transport university

Abstract: The article proposes a method for calculating the length of the regeneration
section based on the allowable losses in the fiber-optic transmission line,
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calculating the length of the regeneration section based on scattering
constraints. The limitation of the length of the regeneration section based on
line losses is more stringent than the dispersion restriction, and the maximum
length of the regeneration section has been determined.

Key words: digital repeater; optical signals; transmission line; regeneration; scattering.

Tana® »Tunamuran CUrHaJI-IIOBKWH HUCOATUHH, SHHHU MIOBKUHIAH XUMOSUIAHTAHIWKHU
TabMUHJIAI MaKCcaJuJa pakaMIM ToJa-OoNTUK anoka-TOA mnuHusIapuia peTpaHcisaTopiap
xoimamtupunanu| 1-3]. Perpancnstopiap ukku Typra OYVinMHaIN:

1- Pereneparopnap; 2- OnTuk KydalTUprudiap.

Hucnepcusi Tabcupu yHuUa kKarrta Oynmaran, “0” Hu “1” man ¢apknaca Oyimaguran
XoJjaTiapJaruHa ONTHUK KydaWTupruwiapuaad Qoigananunnanad. Kydaltupruunap cursain
LIaKIMHYA TUKIaMaiu, (akat CYHraH CUTHaJUIapHU KydaWTHUpaau Ba KaOyJs KWJIMHTAH CUTHAra
Kymumya 1moBKuHiap Oepaau. IllyHuHr yuyH ynapHu coHM OepwiraH IIOBKWHJAH
XUMOSJTAHTAHIMK (XaTOJIMK KO3(h(UIIMEHTH) Ba TUCIEPCUSHUHT pyXcaT 3TWITaH KUMMaTIapuHu
XHcoOra oJiraH XoJijia yerapaiaHay.

Pakamnu perenepaTopnapna curHauiap HadakaT KydaWTupuiangd, Oamku TYFpHIIaHaId
xaM. CurHainapHyd KydalTupuii, OONUIAaHFUY LIAKIMHM THKJIAILI, TYFpUJIAIl, MIOBKUHJIAPHU
Oaprapad STHII pereHepanusuianl Jaedwnanu. Perenepauusiam pereHeparopiiapia amanira
omupuiaau. Pereneparopuu y3aTyBuu Ba KaOyJsl KWJIYBYHM ONTHK MOJYJUIap Ba pereHepanusianl
O5oku HUFUHIMCH cudatua Kypui MyMKuH [4,5].

Crextp (TYynKuH) OVinYa 3UWIAIITHPHII YCYIUIA ONITUK Kydal THPTUWIApHUHT Bazudacu
KECKMH opTagu. UyHKM ONTHUK KydaWTUpruwiap Typid ONTHUK TaUlyBYMIM OUp He4Ya OMNTHK
CUTHAJUIapHU OWp BaKTAa KydalTupamu. XaTTOKW Oy XoJuiapia Xam, Jucnepcus Tydanau
CUTHAJUIApHU OY3WJIMIINTa Ba IIOBKUHJIApra Kyluiaaurad tanadnap OakapuiMaiIuran opaiuk
CTaHLIMsUIap/ia Ba OXUPTU CTaHIMsIIap/ia pereHepaTopiIapHu YpHATHII HIapT.

OnTuK KydalTUprawiap Kam sJeMeHTJIap/aH TapKUO TONraHW y4yH YHHHT TY3HJIHMILIN
onuii. Jlekun Hapxu aHya KUMMAT. DXTUEKHH OLIUIIHN OWIaH HAPXU ap30HJIAIINAIIN MyMKHUH.

OK

OK
@ 03Y | AK [ AK [ KK |—1—{ Per 5 30Y k@—

Bx | CAB

1.1-pacm. Pakamnu peTpaHCISITOPHUHT yMYMJIAIITaH TY3HJINII CXEMacu

OnTuK Ky4yalTUPrUYIapHUHT UIIOHWIMJIMTH pereHeparopiapra kaparasaa okopu. by
YHUHT DJHT MyxuM ad3ammuru Oynub, cyB ocTuga ONTHK KabOemmapHu €TKasrania
PETPaHCIIATOPIAPHU TAIIKKII 3TUIIIA bTHOOpra onuHaau. ONTUK Ky4YaUTHUPTUYIApHH HIIU
CUTHAJUIAPHU Y3aTHII TE3UTUra OOFIIMK dMac, pereHepaTopiap/a 3ca akCuHYA.

Pereneparopnap Owutra curHan OwnaH wunoiaigu. ONTUK — KydaWTUprawiap 9ca
Ky4alTUpPHUII 30HACMHMHT OepwiraH OpaluK uerapacujaa Typiau TYIkuH y3ywiukmu (WDM
CUTHaJ) OMp HeYa ONTHK CUTHANIAPHU OUp BaKT/a KydaHTHUpPaIu.

PerpancnsaTop — pereHepaTOpHHHT YMYMHM TYy3WIHII cxemacu 1.1.-pacMaa KeNTUPHITaH.

CxeMmana:

OK — onrtuk kaben (cTaHius €Ku TUHUS Kabemn),
olc) OTITOAJIEKTPOH Y3rapTUPIHy, ONTUK CUTHAIHY JJIEKTP CUTHAIIUTA Y3rapTUPAIH. onY
cudatuaa p-i-n poroanoa €ku naBuH GOTOAUOM] UIILTATUIIAN;
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JK — nactnabku Ky4alTHprud;

AK — ammmuTyna KOppeKTopH, ONTHK Kabenaa OuMpuHUM HaBOaTma mucrepcus Tydailan
XOCHJI Oymajurad Oy3wIuIIIapHu KHcMaH O0aptapad stam;

KK® — xabyn kuryBun GuiabTp, Qoiiganu 4acTora OpaluFuiaH TalIKapuaard IMIOBKUH Ba
Oyswmnuiapad Oaprapad STHII MaKCaauAa CUTHAJ CHEKTpUra OOFIMK pPaBHINA YacToTa
OpAJIMFUHU YeTapallaii/iy;

CADB — carxHu aBTOMaTHK OOIIKapyBUM KypWJIMa, 3JEMEHTJIAPHUHI 3CKUPUILH, Xapopar
HaTIKacuaa kaben Ba ODY XyCyCHATIApUHM Y3rapHINNaH KypUIMa KHPHINMAArH CHTHAIIAP
y3rapraiia pereHepaTop KHUPHUIIMJArM KUPULI CUTHAUIApU CAaTXUHU  JTOUMUIUIUTMHU
TabMWHJIAN N,

BK — Gomkapysun Kypuiama, CAB Kypuamacuian GepunaéTran curnamiap taseupuaa 0DV
Y3aTHII [TapaMeTpIIapy Y3rapuIINHA TAbMUHIIANIN;

Per — pereneparop, 35eKTp UMIYJIbCIApU MAKIMHA TUKIANRIN;

DOV — 5MeKTPOH ONTHK Y3rapTHUPrHy, SJEKTpP HMITYIbCIApH KeTMA-KeTIHTHHH ONTHK
MMITY/IbCIAp KeTMa-KeTurura ysraprupamn. DOV cubartuaa Epyrink éku Jlasep AMOUIApH
KYJIJTAHWIIA]IA.

Pakamiu peTpaHCISATOPHUHT aCOCHI 3JIEMEHTH PEreHepaTop XUCcoOIaHaIu.

1 2 3 5 5
o—> UK Uk [@> Xxkk [@ 1 WK

A

A
Y

KAB

THA

1.2-pacm. PerenepaTopHUHT yMyMJIAITaH TY3WIHII CXeMacu

Cursan+xajakuT

oA
1

.
>

2 t

U /AAVAWA /\ ()
VAR AVEN

00 0 .
4;;”HHHH”

>

0N

<3 t
1.3-pacM. PerenepaTop HILIMHUHT BaKT Juarpammacu
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PereneparopHuHr yMymiamrad Ty3WId cxemacu 1.2- pacMaa TacBupianrad 6yimo, Oy
epaa: UK — gerapanoBun ky4aiituprud; KADB — Ky4aliuniau aBToMaTtuk OOIIKAPYBYM KypHIIMA;
Uk — yerapajioBuu KypuiMa; XKK — XaJl KW1yBuM Kypuiama; TUA — TakTin yacToTa akparruy;
K — maxuiaHTUpyBYX KypHiIMa.

By snemeHTnapHUHT Badu(alapuHU pereHepaTop UITMHUHT BaKT JUarpaMMacH/iaH KypHIL
MyMmKuH (1.3-pacm). By pacmaaru 1-6 curnannap 1.2-pacMia TacBUp/IaHraH pereHepaTopHUHT |-
6 HyKTaJlapyiard CUrHaji KypuHuiiapuaup [6,7].

Pereneparop uimnnu kypud uynKamus.

KK® unkummpan (1.2-pacM) curnamuiap derapaioBuu Kydatupruura (1) tymaau. UK
KAB cxemacuman xam 6omkapmiaau. KAb XKK €pnamuna «1» Ba «0» uMmynasciaapHu TYFpU Xal
KWJIUII Y4yH CUTHaQJl CaTXMHU NOMMMMIMTMHM KylIuM4Ya paBuiia cakiaad typaau. UKna
CUTHAJUIAp Ky4alTHpHIa Iy Ba Oy3UJIMILIAPHU MabIyM Oup KUCMHHU OapTapad aTHIll Makcaauaa
CUTHAJUIapHU aMIuuTyfanapu yerapananaau (2). YK uukummagan curnan YK Ba THA kupummra
tymagu. Cur"an catxu User naH omicarmHa YK umkummaa curnan xocun 6ynmaau (3). THA
gukumuaad XKK kupummura (4) fr=1/T TakTim 4actoTa MMIYJIbCIAPUHUHT JaBpHUil KeTMma-
KETJIUTHU y3aTuiaau, Oy epaa T-ummnynbcnap KeTMa-KeTJIUTU AaBpu.

Arap XKK Huar O6mpunum kupummra UK gukummunad ax0opoT cUrHalapu KeTma-
KeTJuru (3), UKKUHYM KUPUIIUTa TaKTIW UMITYJIbCIIap KeTMa-KeTnuru (4) 6epuiica Ba ynap Oup-
Ooupu O6mnan Moc tymica, XKK unkummaa MabliyMm aMIUTATY/Ia Ba JaBPUHIMKKA dTa UMITYJIbCIap
xocuit 6ymanu (5).

by umnynecnap LK ra y3armnanu. 1K na ummynbcnap makiu TYIUK pereHepanusiianuo,
GOILIAHFMY CHTHAJIIAPTa MOC KEYBYM HMITYJIbCIap uakmtanan. Cyur, 6y uMmyascaap DOV ma
(1.1-pacm) onTUK HypJAHUIIT UMITYJIbCIIAPH KETMA-KETJIMTUTA Y3rapTUPUIIAIN.

[yau Tabkupia yTum kepakku, THA UIIMHUHT XaTOJUKIApH Tydaian Xocun Oynaaural
dazayiap TUTpalIMHK KaMaWTUpuIl Makcamuaa TUA YUKAIIAIATH WMITYJIBJIAPHUHT JaBpU
ketMa-keTiurun  (4) UK  uumkummpard — TYFpWIIaHTaH —~— UMIyJabciaap  Owimadn  anmbaTTa
(dhazaamTupuiIaam.

V3aTum JIMHUSACHAATH PYyXCAaT eTHJIraH MyKOTHILIAP acocuJa pereHepanus
KHUCMHUHUHT Y3YHJIMTHHHA XHCOO/ a1,

bynpaii xonna, perenepauusi OYIMMUHUHT y3YHJIUTH Y3aTUII TU3UMUHUHT eHeprus -W
canoxusatu (BT) Omnan O6enrunanaau. EHEprus moTeHIIMamy ONTUK HYpJIAHHIIT MaHOau Ba KaOy
KUJIYBUMHUHT XyCyCHSITIIapura OOfJIMK Ba ONTUK ToJjiara (Pi) KUpuUTWIraH ONTUK CUTHATHUHT
¥pTaya KyBBaT Japa)kacCl Ba ONTHK HYpJAHUII KaOyl KWITMYUHUHT KUPHUIIUIATA MUHUMAI
pyxcaT eTWiraH KyBBaT Aapaxkacu ypracuaaru ¢apk cudaruna anukinadaau. (P2) mabiaym oup
KHIIMaT XaTo Te3JIUTruaa.

W=P;— P>, nb, (1.1)
P;_xuitmatu xaaBanga Oepunrat. P> — xuco61ad Tonwiral Kuimar.
Pereneparnus 6yaumu y3yHIuru 0yitnad yn3ukaa KyTHiIaéTran HyKOTHIIIAPHU XUCOOall
Xucobmnaim yuyyH JacTiaOKu MablIyMOTIap:
a - ONEepaluoH TYIKUH Y3YHJMTHIArd OMNTHUK TOJAJApHUHT cycaiuim koedduumenty,
SKCIUTyaTaIUsAary Tojla onTukK y3atuil Tu3uMuga-TOYT ab/km;

cmp

- ONTHK KaOeITHU KypUJIUII Y3YHIUTH= SKM;

nj- ONTUK TOJNAIM KAOETHMHI KypPWJIMII-MOHTaX WIIJapud TEXHOJOTHSCH (ONTHUK ¥3apo
naiiBanutam Ba OMpHKManapia naiBananam) Tydailinm Kymumya naiBaHJUIaHTaH OYFuHIIAp
COHM), OM3HM Xoyarna n;= 8§ ;

n2- ONTHK TOJNAIM KaOCNHUHI WIUIAIIM NalTUAa pereHepanus KUCMUHUHT Y3yHIUTH Oyiinal
naigo OynmaauraH KymuMya rnaiBaH/Ianrad Oyruniap conu (ogataa nz =6);

den - DPUTHIIT OPKAJIHM MalBaHAJAIIHUHT YpTada WyKoTuiiapyu, 6usnu xonaraga =0,05 nb;
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a ps - ONITHK yJlaruyjaaru yprauda nykoruuuiap, =0,3 nb;

Ecmarma: y3aryBum Ba KaOy/nm KWJIYBYM ONTOCICKTPOH OUPIUKIAPHUHT ONTHK
yIarnwiapugarda Cycaluin XucoOra OJMHMAWIM, YyHKH YIap y3aTHIl TU3UMUHHHT SHEPTHUs
MOTEHIMAN KHIMaTIapyia XUcoOra OJIMHT aH.

Pereneparnius KHCMUHUHT MakcuMall y3yHiuru (L,) popmyna Oyiinya aHUKTaHAIH
I :W ~ -, =~ 28, - 4,

P

o

Com (1.2)
by epna n — xymumya naiiBanyianrad OYFUHIApHUHT YMYMUH COHU (n=n;+n2)
@, - y3aTHIL TUBUMUHUHT eHeprus 3axupacu=6 nbm.
Jucnepcusi 4YeKJIOBJIApM acocHAa pereHepauuss OYJIMMMHHUHI  y3YHJIUTMHH
XHCOOJIA L
OnTUK ToNamy anoka TU3MMHHU TAapMOKJIM KEHIJIMTHU YeKJIaHTaH YU3UKIU TU3UM J1e0

xucobnan MyMKUH. TOJaHMHT ONTUK YTKa3yBUAHJIUTU Af }uum yacToTa Juara3oHu cudaruiaa
AHUKJIaHaIW, YHUHI' WYWa OINTHUK TAallYBYMHUHI HOJ YaCTOTAJIM MOIAYIANUACHAA TOJIAHUHT
y3aTUIl PYHKUIUACH KUHMaTH YHUHT KHAMATUHUHT SIPMUTa KaMasiau.

OnTHuk ToJIa aX0OpOT TapMOKJIM KEHIVIMTM YpTacuna MyHocabatiap Maexkyn (B, 6ut/c),

. AT Af)
UMITYJIC KEHTaUTUPHII ( , C) Ba ONTHK TapPMOKJIM KEHTJIUTU KEHTJIUTH [ onm . ['11]. OnTuk
TapMOKJIM KEHTJIMTMHUH KEHIJIUTY KaM#U/1a MabJIyMOT Y3aTUIIHUHT OUT TE3JIUTH OYIIMILIN Kepak.

o+

Onrtuk umnyncnapauar AT kenraiiuimm KaTTanury Ba pereHepalds KUCMHHMHT Y3YHIIUTH
Oyiimad ONTHUK TOJIAHWHT ONTHK YTKA3yBUAHJUTH VpTacuaard OOFIMKIMK HucOaTH OuaH
ndomananaau

la),,, =1~ 3

, .
By epna x— onTHK cUrHAJ MIAKIMHA XMCOOTa oytaurad KoedpuiueHT.

Hypnanum man6acuauHr ["ayc criektpu Ba 565 MOUT/C 1aH KaM y3aTHII TE3JIUTH YU4yH aMajiuid
Oaxosaniia Kyduaara Hucoaraapaan GoigaaaHui MyMKUH:

af) 0441
onm AT , (14)
AT =7,(4) ‘AL 'L, (1.5)

by epna 7, (A) XpOMATHK JUCIIEPCHSL, TIC/HM KM;

AA HypJIaHUII MaHOACUHUHT CHEKTpal YU3UFUHUHT KEHIJIUTH, HM;
L, - un3nkaaru HykoTui xojaTura Kapad pereHepanus OYJIMMUHUHT MaKCUMaJ y3YHJIUTH, KM.
Uuzuknu HykoTui xonatura acociaanu0, 140 MoOut/c y3aTuin TU3UMU y9yH pereHepanus
KHUCMUHHUHI MakcuMman y3yHiaurun 100 kM. VIMIUICHMHT KeHralMmu Ba ONTHK TapMOKIN
keHruruay = 100 kM Ba onepanyoH TYJIKUH y3yHiurd = 1500 HM, crieKTpasl Yu3HK KEHIVIUTH =
0,5 HM Ba XpomaTuK Jucrepcus = 15 nc/HM KuiiMatiapu yuyH Xxucooaaimus.
Perenepanuss KUCMHHMHI y3YHJIUTM OYiina0 KeHrasgauraH MMIyJIC KyHujaaruda
aHUKJIaHAIu:

151c
_ =—— -0,5uM ‘100 KM =75011C
AT =7,(A) AL L, T o xm . (1.6)

Perenepanuss KUCMUHHMHI Y3YHJIUTH OYina0 ONTHUK TOJAHMHT OMNTHK YTKAa3yBUaHIMTUHUHT
KEHTJIUTH KyHuaarunapra TeHr
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onm = 0’44 1'12 ~ 0,59[‘1—‘“
750 10 , (1.7)

(af)
) Af

TonaHuHT ONTHK YTKa3yBYAHIMTHHUHT XUCOOIAHTaH KEHTIIUTU onm = (0,591 Ty .

0,14 Mo6wut/c y3aTuml TH3UMHHUHI HIUIaM y4yH 3apyp Oynaran 140 I'ro dactora
nuanazoHual Kynpok. LIlyHuHT yayH, 4M3uK HYKOTUIIUIApUTa acOCIaHTaH perenepanus oyimmu
Y3YHJIUTMHUHT YEKJIAHWIIM JUCHEpCUs YEKJIAHUIINIa Kaparanja KaTTHUKpPOK Ba pereHepanus
KMUCMHMHHMHI MaKCUMaJl y3yHJIUTH 3ca

100 xm Oymanu.

Mynnait kuand, Kyiiuaara XyjaocalapHH KeJITHPaMU3:

1.UerapasioBun Kypuima Ba 4YerapajoBUd Ky4daTHUpPrud pEreHepaTOPHUHI acOCHUi
aJIeMEHTIapu XUCcoOIaHUO, YHUHT IIOBKHMHAAH XMMOSUIAHTAHJIWTUHU TabMMHJIANAN, yerapaBuit
Ky4JIaHUII Ba MyCTaxXKaM Ky4aWTUPHUIIHU aHUK YPHATUIMILMHYU Tajnad 3Tajiu.

2.YerapaBuil KywIaHMIIHU Y3rapuild PEreHepaTOPHUHI IIOBKUHTA OapJOUUTMIUTUHU
KaMmaitupanu, Oy yerapanoBuu kydatuprud (UK) yukummaaru TyFpuiiaHTaH UMITYJIbCIApPHUHT
MaKcHUMaJl KUiIMaTH Ba yerapajoByd KypUJIMaHUHI YerapaBHil KydJaHHUIIA OpacUAard OnTHUMal
HucOaTHU Oy3uiumura oiaud kenanu. bynnait ontuman HucOaTHU JOWMUHN yIIIad TypUIl Y4yH
pereneparopaapaa KAb Kypuimacu KyJutaHWIaau.

3.PereneparopiapHuHr OKOpuJa aWTHO YTWITaH MMKOHUSTIApU Tydaillin cUrHayuiap
TYNUK KalTa TUKIAHAIW, WIOBKUHJIAPHUHT TabCHp KWIWIIKA MYKoJagu, aioka cudaru
SXIIUIIAHAIW, IIOBKUH/IAH XUMOSJIaHTaHIUK OLIa/IH.
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Anthropomorphism, deeply interwoven into human cognition and language,
extends beyond mere linguistic constructs. It is a reflection of our collective
cultural beliefs, societal narratives, and historical evolution. This article
discusses  general information about the relationship  between
anthropomorphism, language, and culture, elucidating how it influences
communication, thought, and our understanding of the world. By analyzing
anthropomorphism within the context of language and culture, it is possible to
gain a deeper comprehension of the complexities that shape our linguistic world
picture.

anthropomorphism,  culture, animism, anthropological standpoint,
anthropomorphic features

AHTPOIIOMOP®HU3M KAK YACTbD A3bIKA U KYJIbTYPbI

I'agxueBa Asiena FOpbeBHa

MarucTpaHT, Y30eKCKHI TOCyIapCTBEHHBIH YHUBEPCUTET MUPOBBIX SI3bIKOB

AtkamoBa CymanOap AckapoBHa

K.(pui.H., TO1eHT, Y30eKCKUi TroCcyapCTBEHHbIN YHUBEPCUTET MUPOBBIX SI3bIKOB

AHHOTAUA:

KuaroueBrie
CcJ0BA:

AnTpornomMopdusM, ri1y0OKo BIJIETEHHBIN B 4eJIOBEUECKOE IMO3HAHUE U SI3bIK,
BBIXOJMT 332 PaMKHU HPOCTHIX JIMHTBUCTUYECKUX KOHCTpYKUMid. OH sBIseTCS
OTpaXCHUEM HAalIUX KOJUIEKTHBHBIX KYJIbTYPHBIX YOEXKIEHUH, COIMAIbHBIX
HappaTHUBOB M HMCTOPUYECKOM »BoJouMU. B 3TOl crathbe paccmarpuBaercs
obmras uHbopMaIUs O B3aUMOCBSI3U MEXAY aHTPONOMOP(PU3IMOM, S3BIKOM U
KYJIbTYpOH, BBISCHSETCS, KaK 3TO BIUSET Ha OOIICHHE, MBIIUICHUE U Halle
NOHMMAaHHE MUpa. AHAIU3UPYS aHTPONOMOP(U3M B KOHTEKCTE S3bIKa U
KYJIbTYpPbI, MOKHO TJIyOXe MOHSTH CI0KHOCTH, KOTOpble (POPMHUPYIOT HaITy
JUHTBUCTUYECKYIO KApTUHY MUPA.

aHTponoMOp(H3M, KyJabTypa, aHUMHU3M, aHTPOIOJIIOTHYECKAsi TOUKA 3pPEHUS,
aHTPOTIOMOP(HBIE YEPTHI.

Anthropomorphism is the process of attribution of human characteristics to nonhumans. It
is a phenomenon that can be observed throughout history all around the world . Although the
phenomenon seems to span across the world, some authors hypothesized that some cultures could
be more prone to anthropomorphism than others, because of their shared values, norms or beliefs.
For instance, Japanese culture has mainly been associated with high anthropomorphism because
of the animism beliefs intrinsic to the Shinto religion dominant in that country . There is certain
confusion between the terms anthropomorphism and animism in linguistic literature, about which
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some ideas will be analyzed below. Animism is the belief in a shared essence which animates
living beings, objects and also natural elements. In comparison to the concept of spiritualism,
animism is not a representation of an individual with a spirit but a representation of the entire
world as animated. Animism and anthropomorphism can also be considered as overlapping.
However, some scholars such as Piaget and others propose that animism refers to the
representation of objects and natural phenomena in a general concept of life , while
anthropomorphism is an attribution process and is more context dependent . From an
anthropological standpoint, animism can be defined as a belief, a representation of the world. In
Fisher’s view we could refer to animism as an imaginative process while anthropomorphism might
be an interpretative process . The former is an a priori representation of non-human entities as
spiritual subjects. The latter is an interpretation of a non-human entity’s behavior or appearance
through human lens . The latter, while anthropomorphism is an anthropocentric concept, animism
is a universalist concept and is often misinterpreted. Unlike anthropomorphism, animism does not
assume that non-human entities may embed human characteristics, but that human and non-human
entities share a common (not necessarily human) essence.

Anthropomorphism varies across cultures, revealing the diverse lenses through which we
view the world. In some cultures, animals are revered and anthropomorphized with positive human
attributes, while in others, they may be associated with negative traits. While discussing the term
anthropomorphism in terms of language and culture, Russian scholar S.M. Tolstaya comes to
conclusion that it can be defined as narrow and broad sense. According to the author,
anthropomorphism in the narrow sense of the word is either complete "humanization"
(personification) of non-human entities, i.e., their representation in the form of people, or partial
anthropomorphization (e.g., attributing to objects in the external world the presence of eyes, arms,
legs, name, human characteristics or actions, etc.). Anthropomorphism, in the broad sense of the
word, implies the endowment of objects of the external world not only with the direct features of
the human but also the attributes, forms, and properties of all human beings of the world, of
everything that man has created around him. So, according to the Vologda peasants, in the sky, in
addition to the moon and stars, there are vats with water (rain), bags of snow, hail and cereals,
arrows, scrolls and books to record people's sins, etc. The Milky Way is the road by which the
dead ascend to heaven. It is no longer the person himself who is present, but the attributes of his
earthly existence (vats, bags, books, etc.) .

It is common knowledge that language is a mirror of culture, and anthropomorphism within
language is a manifestation of cultural beliefs and societal values. For instance, the way animals
are anthropomorphized in idiomatic expressions can provide insights into cultural attitudes toward
these animals. We often ascribe emotions and other human qualities to animals which is usually
called as anthropomorphism. In the same way, we describe humans using the characteristics of
animals. For example, one might say that my teenage son "eats like a horse," meaning that he is a
teenager and consumes a lot of food. Similar expressions are mainly called as comparative
phraseological units which can frequently be found in English, Russian and Uzbek languages. The
English idiom "busy as a bee" is commonly used as a compliment to celebrate someone's
accomplishments and the fact that they worked hard to get them. Even the origin of this expression
goes back to G. Chaucer, who used this expression in his famous “Canterberry tales”, similar idiom
can be found in Russian and Uzbek language. This expression is directly reflected in Russian as
“3aHsTa Kak muena”. As for the Uzbek language, the name of the different insect chumoli (an ant)
is used, since an ant is considered to be the most hardworking creature. As can be seen from above
given examples, a certain quality of an animal can be connected with human quality. Another
similar expression “An Elephant in a China Shop” is also found in many languages. Someone who
looks like an elephant in a china-shop is clumsy and can be destructive when surrounded by fragile
objects. An idiom can also describe a person who feels uncomfortable and says or does the wrong
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thing in a delicate situation, such as at a funeral. The idiom first appeared in the early 1800s and
was popularized in cartoons and songs. Other languages, including French, Danish, and Italian,
have similar idioms, but the bull is replaced instead of an elephant.

The idiomatic expression "Wolf in Sheep's skin" is frequently found in different languages.
This idiom describes a dangerous or dishonest person. The problem is that one does not always
know, because this man is quite good at cheating, hiding the fact of his evil under a cloak of soft
wool. This idiom is often attributed to Aesop's fable, but it comes from Jesus' sermon recorded in
the Book of Matthew in the King James Bible: "Beware of false prophets who come to you in
sheep's skin, but inwardly they are ravenous wolves." Jesus must have been deceived by several
of these "wolves" several times. As can be seen from here, religion as a part of culture can be a
good source for the appearance and realization of anthropomorphism in different languages. In
various religious contexts, gods and spiritual beings are often anthropomorphized, embodying
human traits, emotions, and intentions. This portrayal helps believers relate to the divine and
understand religious teachings within the framework of human experiences.

When we discuss the use of anthropomorphism in culture, it should be noted that
anthropomorphism can be found in religion which may be closely connected with mythology,
namely ancient Greek mythology. Besides that, anthropomorphism can frequently be found in
legends, stories, fairy tales in different languages.

Anthropomorphism, deeply entrenched in language and culture, is a dynamic force that
transcends linguistic constructs. It mirrors our beliefs, shapes our communication, and influences
our understanding of the world. The interplay between language and culture in anthropomorphism
i1s a testament to the intricate relationship between human cognition and our linguistic world
picture.
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Abstract: Address forms are a social phenomenon. Although English has rules on how to
use them, they vary in different contexts due to existing social norms. In this
article, we discuss formal and informal forms of address and the social features
associated with them.

Key words: address forms, social norms, attention-getters, formality, familiarity,
honorifics.

COOUOJIMHI BUCTUYECKHUE OCOBEHHOCTHU ®OPM OBPAIIIEHUS B
AHT'JIMMCKOM S3BIKE

OpHa3zapoBa XycHuaa A0ay/iaeBHA
MarvucpaHT, Y30eKCKHI TOCy1apCTBEHHBI YHUBEPCUTET MUPOBBIX SI3bIKOB

Xam3zaeB CoOup AMUPOBHY
K.(}.H., TOTIEHT, Y30CKCKHUI rOCyIapCTBEHHbBIN YHUBEPCUTET MUPOBBIX S3BIKOB

Annoramusi: Dopmbl oOpaleHns - 3T0 CONMAIBHOE sBJICHUE. B aHTTUHCKOM SI3BIKE, XOTS U
CYIIECTBYIOT TIpaBWJIa HMX YIOTPEOJCHHS, H3-3a COIHAIBHBIX HOPM OHH
pa3MyarTCs B pa3HbIX KOHTEKCTax. B craTthe MbI 00CykaaeM (hopMaibHbIC U
HedopManbHbie (GOPMBI OOpalIeHHs M COLHMAIbHBIE OCOOEHHOCTH (opM
oOpareHusl.
KaroueBbie Qopmbl oOpaliieHus, COlMaIbHbIe HOPMBbI, CIOCOOBI MPUBIICYEHHUS] BHUMAHUS,
ciaoBa: (HopMaIbHOCTD, (HaMUIIbSIPHOCTD, IOYECTH.

Introduction

Intercultural communication is becoming increasingly important due to the globalization
and intensive mobility. The modern and globalized world is developing through expanding
cooperation in economic, political, social, and cultural aspects of life . As a result of this
interaction, there is a rapid growth of cultural exchanges and direct contacts between state
institutions, social groups, and individuals from different countries and cultures. Communication
is embedded in culture, which serves as its context and is based on the prior experiences of a
community. In intercultural relations, culture is the most important extralinguistic factor that
shapes members' communicative style and behavior.

Literature review

Sociolinguistics is the study of language that is primarily connected to social life.
According to Gumperz as cited in Wardaugh (2006) sociolinguistics is an attempt to find
correlations between social structure and linguistic structure and to observe any changes that
occurred. From descriptions above, it can be concluded that sociolinguistics is language learning
which deals with analyzing the language within the social sphere. In sociolinguistic studies,
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address terms considered to be an important aspect of communication. In a speech act, address
forms refer to verbal communication by the addresser and the addressee, through different
channels (e.g. verbal). The choice of address forms and expressions reflects the social relationships
among people, represents the cultural connotation of a language. In short, address term provides
valuable sociolinguistic information about the interlocutors, their relationship and their
circumstances. Brown and Gilman proposed the most influential study of address form and social
relationship. Address terms is also a word or phrase from the speaker to the hearer in conversation.
It is determined by the prevailing convention in society and several factors, such as gender, age,
position, award, manner and kinship. Every language knows the address terms used only to confine
the user of a particular language in the community.

Address forms, whether in written or spoken communication, are essential for conveying
respect, formality, and appropriate social etiquette. The choice of address forms wvaries
significantly across cultures, languages, and social contexts. Before delving into sociolinguistic
peculiarities and analyzing methods of address forms, we discuss the types of address forms, which
can be categorized into formal and informal forms.

Formal terms of address are typically used in professional contexts such as academia,
government, medicine, religion, and the military. In the United States, common examples include:

Professor: Used to address a member of a school or university's faculty.

His/Her Excellency: Used to address the ambassadors of foreign governments.

The Honorable: Used to address American ambassadors along with U.S. judges and
justices.

His/Her Royal Highness: Used to address members of a royal family, including British
princes and princesses.

Doctor: Used to address a physician who has obtained a medical degree or someone with
a Ph.D.

Captain: Used to address U.S. naval commanders regardless of rank; any officer who has
been placed in charge of a vessel may be addressed this way.

His Holiness: Used to address both the Pope of the Catholic Church and the Dalai Lama.

"Mr." (Mister): Used for adult males.

"Mrs." (Missus): Used for married or older adult females.

"Miss": Used for unmarried females.

"Ms.": A gender-neutral form of address for females, which can be used regardless of
marital status.

"Sir'": Used to show respect, particularly in formal contexts or when addressing someone
of authority.

"Madam": Similar to "Sir," but used to address women respectfully in formal situations.

Informal terms of address are used outside of professional contexts and include terms such
as nicknames, pronouns, and terms of endearment. Informal terms of address are used outside of
professional contexts and include terms such as nicknames, pronouns, and terms of endearment.
Unlike professional forms of address, which are typically used to recognize a person's authority or
accomplishments, informal terms of address are typically used to express affection or closeness.
In the United States, common examples include:

Honey: Used to show affection for a romantic partner or child.

Dear: Used to show affection for a romantic partner or close friend.

Babe/Baby: Used to show affection for a romantic partner.

Bud/Buddy: Used to show affection for a close friend or child (sometimes used in a
pejorative sense). In English, informal titles are sometimes used to show respect.

When choosing an address form, it's important to consider factors such as cultural norms,
the nature of the relationship, the setting (formal vs. informal), and the level of respect or authority
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the individual holds. Using the appropriate address form demonstrates politeness, professionalism,
and cultural awareness.

Methods and methodology

In order to study sociolinguistic peculiarities of address forms and social features of forms
of address on colloquial speech in English, we used quantitative method, focused on gathering
numerical data among speakers of English through podcasts on YouTube, descriptive research,
interviews in order to describe address forms in colloquial speech. The aim of the study was to
analyze address forms, both formal and informal, in order to reveal the impact of sociocultural
context on the choice of address forms while addressing a stranger in everyday communication.

Results

While addressing people, individuals evoke personal identities and create and define
relationships, such as close/distant, personal/professional, or peers/rank-differentiated.
Observations show that British people are highly individualistic and value equality, so they try not
to show differences in social status by using special address terms. They don't emphasize
asymmetries in age or gender, even when present. Nowadays, this tendency is increasingly
noticeable. In the English language, if one is unsure how to address the interlocutor, it is acceptable
not to use any address forms at all. Instead, attention-getters—phrases or techniques used to
capture the partner's attention at the beginning of communication—are employed, such as "excuse
me," "did you know," or "let me know."

Address forms in English exhibit various sociolinguistic peculiarities influenced by factors
such as social status, familiarity, context, and cultural norms. Notable sociolinguistic aspects of
English address forms are as follows:

The first characteristic of English address forms is formality. English address forms range
from formal to informal. For instance, "Sir" or "Madam" are formal forms of address used in
professional or respectful contexts, while "Hey" or "Hi" are informal forms used among friends or
peers.

The second sociolinguistic peculiarity is mostly used in formal settings and is employed to
show respect towards individuals with high ranks. Titles such as "Mr.," "Mrs.," "Miss," or "Ms."
are commonly used, followed by the individual's last name. In some cases, honorifics like "Dr." or
military titles may also be used.

Thirdly, English address forms also convey degrees of familiarity and intimacy between
speakers. Using someone's first name or a casual nickname typically indicates a close relationship
or informality, while formal titles and last names may suggest distance or respect. For example, in
intimate relationships or close friendships, terms of endearment such as "darling," "sweetheart,"
or "babe" may be used as address forms, reflecting affection and intimacy.

Conclusion

Analyzing formal and informal forms of address, we can point out formality, familiarity
and titles/honorifics as sociolinguistic peculiarities of address forms in English. Moreover,
analyzing data show that the English are highly individualistic and value equality, so they try not
to show differences in social status by using special address terms. Address forms play a crucial
role in communication, reflecting social norms, cultural values, and the nature of relationships
between individuals. Understanding the nuances of formal and informal address forms is essential
for effective communication. By using appropriate address forms, we can convey respect, establish
rapport, and navigate social interactions with greater sensitivity.
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Abstract: This article delves into the study of stylistic means of verbalizing human values
in English and Uzbek languages and provides examples of stylistic devices such
as alliteration, irony, metaphor, rhetoric devices, simile, repetition. On top of
that, English and Uzbek human values and their definition are provided in
detail.
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CTUJINCTUNYECKHUE CPEJACTBA BEPBAJ/IM3AIIMU YEJIOBEYECKHUX
INEHHOCTEM B AHI'JINCKOM M Y3EEKCKOM SI3bIKAX

IlomypoToBa JIo6apXoH JPKUHOBHA
MarvucpaHT, Y30eKCKHI TOCy1apCTBEHHBI YHUBEPCUTET MUPOBBIX SI3bIKOB

MunnukyJjoB Uciaom ¥YpoJu yrium
K.(}.H., TOTIEHT, Y30CKCKHI TrOCyIapCTBEHHbBIN YHUBEPCUTET MUPOBBIX SI3BIKOB

AHHoTanusi: B naHHOM cTaThe paccMaTpUBAIOTCS CTUIIMCTUYECKUE CPEACTBA BepOanu3auuu
oOlIeYeNIOBeUeCKUX IIEHHOCTEH B aHIVIMHCKOM U Y30€KCKOM S3bIKax |
OPUBOJIATCS MPUMEPHl CTUIMCTUYECKUX NMPUEMOB, TaKMX KaK allTUTepaius,
upoHusi, Metadopa, pUTOpHIECKUE ITPHUEMBI, CpaBHEHHE, TOBTOp. Kpome Toro,
10IPOOHO OMMCAHBI AHTJIMHCKUE U Y30€KCKUE 00IIeYeI0BEYECKUE LICHHOCTH U
UX OIpeJIeIICHHUE.
KiaroueBble ammurepanusi, upoHusi, Mmeradopa, PUTOPHUUECKHE TIPUEMBI, CpaBHEHUE,
cJIoBa: TIOBTOP.

Introduction

Values are principles, beliefs, or ideals that individuals or societies hold as important or
desirable. They serve as guiding principles that influence decisions, actions, and behaviors. Values
can be deeply ingrained and shape the way individuals perceive the world, prioritize goals, and
interact with others. Values can vary among individuals, cultures, and societies. They can be
influenced by factors such as upbringing, education, religion, societal norms, and personal
experiences. Values can encompass a broad range of areas, including ethics, morality,
relationships, personal development, social justice, and more. They can include concepts such as
honesty, respect, integrity, compassion, justice, freedom, equality, responsibility, and
environmental stewardship, among others. Values can provide a framework for making choices,
setting goals, and evaluating actions, helping individuals or societies align their behaviors with
their core beliefs.
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According to Jacoby “Values can be defined as each individual’s abstract, general
conceptions about the desirable and undesirable end-states of human life”. We can conclude from
this statement that values can be found everywhere in every sphere of life. In addition to this, the
field of axiolinguistics in linguistics more focuses on the relationship between language and value.
English human values refer to the fundamental beliefs, principles, and ideals that are
considered important and desirable within the English-speaking culture and society. These values

shape the behavior, attitudes, and interactions of individuals and contribute to the overall well-
being of society. Below five key examples of English human values are provided:
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1. Freedom: Valuing personal liberty, individual rights, and the ability to make
choices without undue interference.

2. Equality: Promoting equal opportunities, fairness, and nondiscrimination for all
individuals, regardless of their race, gender, religion, or socioeconomic status.

3. Justice: Upholding the rule of law, ensuring fairness and impartiality in legal and
social systems.

4. Respect: Treating others with dignity, courtesy, and consideration, regardless of
their differences or positions.

5. Honesty: Valuing truthfulness, sincerity, and integrity in personal and professional
interactions.

These values reflect the cultural and societal norms within English-speaking communities
and play a significant role in shaping individual behavior, social interactions, and the overall
functioning of society.

Uzbek human values refer to the fundamental beliefs within Uzbek culture and society.
These values guide the behavior, attitudes, and interactions of individuals and contribute to the
overall well-being and harmony of the Uzbek community. Common examples of human values in
Uzbek language are as follows:

1. Hurmat (Respect): Showing respect and honoring others, especially elders, parents, and
authority figures, as well as valuing the traditions and customs of Uzbek culture.

2. Javobgarlik hissi (Taking responsibility): Emphasizing personal responsibility,
accountability, and fulfilling obligations towards family, community, and society as a whole.

3. Mehribonlik (Compassion): Showing kindness, empathy, and generosity towards others,
particularly those in need or less fortunate.

4. Adolat (Justice): Valuing fairness, equity, and the rule of law, and advocating for equal
treatment and opportunities for all individuals.

5. Ta’lim berish (Education): Placing a high value on knowledge, intellectual growth, and
the pursuit of education as a means of personal and societal development.

6. Mehmondo‘stlik (Hospitality): Demonstrating warm hospitality and generosity towards
guests and visitors, reflecting the traditional Uzbek culture of welcoming and providing comfort
to others.

Methodology

Stylistics plays a crucial role in analyzing values in Linguistics. Because Stylistics analyses
focuses on how stylistic features contribute to the overall meaning of a text. When it comes to
analyzing values in linguistics, stylistics can play a crucial role in uncovering and interpreting the
underlying values, beliefs, and attitudes embedded in language use as well. According to M. H.
Abraham that “Stylistics is the study of the use of language in literature” which involves the entire
range of the “general characteristics of language as a literary expression”. Moreover, Verdick Peter
states that stylistic analyses are able to reveal deeper meanings and themes in literature. According
to him, the role of stylistics is very crucial especially in analyzing values in language and literature.
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Admittedly, with the help of the stylistic devices, rhetorical devices and expressive meaning a
writer or a speaker can convey beliefs, values and ideologies more deeply in a discourse.

Results

Stylistic devices are one of the important tools in stylistics which can create more engaging
and impactful atmosphere for a reader or a listener in an impactful way. In the following there are
given some stylistic devices which can express human values.

Simile is a stylistic device which can create vivid imagination by comparing two things by
the words including” as” or” like”. For example: He is as brave as the lion. We can consider from
this example the value of courageous.

Alliteration is the repetition of initial consonant sounds in the words which are neighboring
words. Using alliteration, we can create a sense of rhythm and emphasis, enhancing the impact of
values. For example, "peace, prosperity, and progress" reflects the values of harmony and growth.

Irony - this stylistic device is used in order to express a meaning which is often unexpected
or contradictory. The main aim of using irony is to say or write one thing while intending another.
For example:” The thief has a heart of gold” This example reflects the value of goodness with the
help of negative character.

Rhetorical devices are used in both speaking and writing utterances so as to improve the
effect of the communication. Moreover, rhetorical devices are used to inform about something or
to inspire or to express emotions. Using these rhetorical devices, the writer or the speaker not only
makes the communication more memorable but also can make it more engaging. Sonja K. Foss,
who is famous for his work in rhetorical criticism that, contributed to the grasp of the role of
rhetorical devices while expressing values in discourse. In the following, some of the rhetorical
devices and their function are given to express values.

Repetition: Repeating a key phrase or idea can emphasize its importance and convey a
sense of value. For example, in Martin Luther King Jr.'s "I Have a Dream" speech, he repeats the
phrase "I have a dream" to underscore his vision of equality and justice.

In English, figurative language plays a significant role in expressing human values.
Metaphors, similes, and personification are frequently employed to convey meaning and create
vivid imagery. For example, phrases like "love is a battlefield" or "the heart of gold" use metaphors
to depict the complexities of relationships and the importance of kindness, respectively. The use
of repetition and alliteration also adds emphasis and rhythm to the expression of values, making
them more impactful and memorable.

In Uzbek, similar stylistic devices are employed, but with cultural and linguistic
adaptations. Uzbek poetry, for instance, often employs rhythmic patterns and rhyme schemes to
enhance the emotional impact of the message. Traditional forms such as quatrain (rubai) and
ghazal are used to convey moral lessons and express human values. Uzbek idioms and proverbs
are also rich in cultural values, providing concise and memorable expressions of ethical principles.

Conclusion

Overall, both English and Uzbek languages offer a range of stylistic means to verbalize
human values. While English relies on figurative language, repetition, and alliteration to create
impact, Uzbek poetry and idiomatic expressions emphasize rhythmic patterns, rhyme schemes,
and cultural proverbs. Understanding and utilizing these stylistic devices in each language can
effectively communicate and reinforce important human values, ultimately contributing to a more
ethical and harmonious society.
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THE PERIOD FROM 2014-2015
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Abstract: This article examines and analyzes the level and quality of the game of
legionnaires invited to football clubs in Uzbekistan, which allows us to outline
ways to improve the quality of selection of legionnaires and local football
players in general, for successful performance in the national championship and
Asian tournaments.

Key words: Legionnaire, club, football player, country, team, national, championship,
champions League, squad, game, quota, Uzbek championship, victory, draw,
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BBEJIEHUE

[IpuHATO cuuTaTh, YTO MEPBBIEC JIETUOHEPHI MOSBUIUCH €lle B yemnuoHare COBETCKOTro
Coro3a B 1989 rony B psnax nymanouHckoro «llamupay. Tpu urpoka uz 3amOuu ObLITH MPU3BAHBI
Ha TIOMOIIb, YTOOBI cracaTh KOMaHAy OT paccTaBaHus ¢ Beicmieit nmuroid. M Hamo ckasatk, 4To
TpHO appUKaHIIEB BHECIH CBOIO JIENTY, M KOMaH a Oblia criaceHa. [IpuMepHo B Toke BpeMs Toraa
emte Kyitobrmenckue «Kpoiibs CoBeToB» mpuriacuiu Kk cede urpoka u3 bonrapuu. Ho Bce ato
ObUTH pa3oBbI€ aKIIMM M HUYETO KpoMe JIFOOOMBITCTBA U DK30THKU HE BBI3BIBAJO. Jla U UTpOKH,
CKa)KeM MPSMO, ObLITH HE BBIJAIOIIMMUCA.

Jlernonep — 310 (hyTOONUCT, KOTOPBIN UTpaeT 3a KIyO CTpaHbl, TPaXKIaHHHOM KOTOPOM He
sBisgeTcs. Takue UrPOKU €CTh B KAKJOM XOPOIIeM KiTy0e: JTydiiine KOMaHabl HUKOT/1a HE COCTOSIT
W3 UTPOKOB OJHOMU CTpaHbl. biaromaps mogo6HOMY MOAX0Y KOMaHIa MOXKET MOJyYUTh B CBOM
COCTaB CHJIBHOTO UTPOKA BHE 3aBUCUMOCTHU OT CTPAHBI U Ki1y0a, TJIe OH UTpai paHee.
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B Hacrosiee Bpems JIeTHOHEPHI €CTh MOYTH B JTF000M (pyrOosIbHOM KityOe Y30ekucraHa.
MoeT, KTO-TO CUMTAET, YTO YBAXKAIOIMIUK ceOs KIy0 WM, TaK CKa)keM, KOMaH/a, CUMTAroIas
cebst mpodeccnoHaILHOM 1 KITACCHOH, MTPOCTO HE MOXKET U HE JOJDKHA COCTOSTh U3 (DyTOOJINCTOB,
UMEIOIUX OJIHO TPa)KTaHCTBO. Tako¥ MOAXO0J MPUMEHSIOT y30€KCKHE KIyObl, KOTOPHIE XOTST
MOTIOJTHUTh CBOIO KOMaHJIy CaMbIMH CHJIBHBIMH HUTPOKaMU WM JaXKe TPEHEepaMu JIpyrou
HAIIMOHAJIILHOCTH W CTPaHbl. JTO MHEHHE, IYMAar, DPa3JeNsaioT B OCHOBHOM CIEIHAHCTHI,
MpUTJIaliéHHbIe U3-3a pyOexka. Pagyer To, 49TO B KaXIOM HAIMOHAIHHOM YEMITHOHATE
YCTAHOBJIEHBI JIMMHUTHI Ha KOJHYECTBO JeTHOHEpoB. Hy MOHATHOE Aen0, 4TOo 3TO TPaBMIIO
YCTaHABIMBAETCS JUIsl TOTO, YTOOBI HAIMOHAJILHBIA UYEMITMOHAT OCTABAJICS JICHCTBHUTEIHHO
HAI[HOHAIILHBIM.

OCHOBHASA YACTb

C momenTta cBoero ocHoBaHusi B 1992 roxy, u go 2008 rona, BBICHINI TWBU3UOH
yemnuoHaTa Y30ekucTtana HaszbiBayics «Beicmeit mwmroity (y30. Oliy liga / Onuu auea), nnm
«BsIcimeit muroit Y36exucranay (y36. O'zbekiston Oliy ligasi / V36exucmon Onuii nueacu). Toce
coznmanus [Ipodeccrnonanbuoit dyrdonpHON murn Y3oekuctana B 2008 romxy, KoTopas Havdaia
perynupoBaTh YeMIHMOHAT Y30€KHCTaHa, BBICIINNA JUBU3UOH yeMnuoHaTa ctpaHsl ¢ 2009 roga
ctan HaszwiBaThes «Beicmeit muroi I[IDJI V3bekucrana» (y36. Ozbekiston PFL Oliy ligasi /
Vsbexucmon IDJT Onuii aueacu). B xorne 2017 rona ITdDJI V3ibeknucrana u ®eneparms gpyroomna
V36ekucrana o0bsiBUIN 00 M3MeHEeHNH (popmaTa BcexX TMBU3MOHOB YeMITHOHATa Y30EKHCTaHa, B
YaCTHOCTH WX IEPEMMEHOBAHME W TOJHYIO peopraHuzanuio. Takum oOpazom, ¢ 2018 roma
BBICIIMK JMBU3MOH YeMMHMOHaTa Y30ekucTaHa oduuuanibHO Hoidy4yms HaszBaHue «Cymepnura
V36ekucrana» (y36. O'zbekiston Superligasi / V36exucmon Cynepaueacts).

BTtopoii mo ypoBHIO IMBU3HMOH YEeMIMOHATa Y30EKHCTaHa, KOTOPHIM C MOMEHTa CBOETO
ocHoBaHus B 1992 rony naseiBasicsa «IlepBoii nmuroit Y3zoekucrtana» (y30. O'zbekiston Birinchi
ligasi / V36exucmon Bupunyu nueacu), 661 nepenMeroBaH B «IIpo-mury Y36ekucrana» (y36.
O'zbekiston Pro-ligasi / Y36exucmon Ipo-iueacu). Ha3BaHne TPEThEro mo ypoBHIO JIMBH3HOHA
YEeMITMOHATA CTPaHbl OCTAJIOCh HEM3MEHHBIM — «BTopas ymra Y3oekucrana» (y30. O'zbekiston
Ikkinchi ligasi / YV36exucmon Mxxunuu aueac).

dyTOopHBIC KITYOBI Y30eKrucTaHa Kak B PyTOOJIbHBIC KITyObl Ipyrux crpaH-wieHoB ADK
(Asuarckas koHbenepanus (yrdosia), MNPEACTABISAIOT CBOIO CTPaHy Ha MEXIyHApOIHBIX
TypHUpPax, TPoBOAUMBIX 1o Aruaoi ADPK. B cOOTBETCTBUM ¢ PEUTUHIOM HAIMOHAJIBHBIX JIUT
A®K, nns cTpaH BBLACIAIOTCS KBOTHI Uil yuacTus Ha TypHupax ADK, a Touynee, 115 ydactus B
Jlure yemnuonoB A®K. Takum oOpazom, yemnuoH Cymnepnuru Y30eKHCTaHa aBTOMaTHUYECKU
rapaHTUPOBAHHO IMOJy4yaeT MecTo B rpynmnoBoM osTame Jlurm uyemnuonoB A®K. KiyOsl,
MOJIYYMBIIIME OCTAIBbHBIE KBOTHI IOJYYarOT BOZMOKHOCTh y4acTBoBaTh B Jlure yemnuonos ADK
co cTaauu miei-o¢ ¢ kBauPpUKAITMOHHOTO payH/1a. DTH KBOTHI MOJIy4aeT Ki1y0, 3aHSBIINN BTOPOE
Mmecto B Cymepnure Y30ekucraHa, a Takke oonanatens Kydka Y30ekucrana. Ecian yemnuoHoM
Cynepnuru u obnanatenem KybOka Y30ekucraHa CTaHOBUTCS OJMH M TOT K€ KIyO, TO TpeThs
KBOTa JIOCTaHETCsl KiyOy, 3aHsABIIeMYy TpeThe MecTo B Cymneprnure Y3oekucrana. @yrOonbHbIe
KIyObl Y30ekucrana yyactByroT B Jlure yemnuonoB ADK c¢ 2002 roga, ¢ MOMEHTa OCHOBaHUS
storo TypHupa. C 2009 rona no 2012 rog ¢pyrbéoabHbIe KIyObl Y30eKuCTaHa TaKKe y4acTBOBAIM
B KybOke ADK, KOTOPBI# SBISETCS BTOPBHIM MO MPECTUKY MEKAYHAPOIHBIM KIIYOHBIM TYPHUPOM
B ADK (anasor Jluru Esponsl YEDA unu ynpazauennoro Kyoka YEDA).

OdeBHAHO, YTO KaXK[asi KOMaHAa YeMIUOHaTa Y30eKrncTaHa UMEET OTPOMHOE JKellaHhe
3aHSTh MPU30BBIE MECTa B YEMITMOHATE, a TAK)Ke MOJTYYUTh BO3MOXKHOCTh Y4aCTBOBATH B JIMTE
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gyemnuoHoB ADPK. B Buay 3TOoro kaxkmgas KoMaHAa CTapajlach M CTapaeTcs MpUOOpecTH
JIETUOHEPOB U3 3apyOEIKHBIX CTPAH.

Hampumep, B 2014 rony komanaa Tamkentckoro Ilaxtakopa, mMmess B cOCTaBe JBYX
nernoHepoB (bosH Munonunosuu n Kaxu Maxapanse) 3aHsuia IepBoe MECTO B YEMIIMOHATE.
Bropoe mecto B TypHUpHOI Tabiuiie 3aHs1 TamkeHTckuilt JIOKOMOTHB, UMEBIIIMN B COCTABE TPEX
nernoHepoB (Bsuecnas llleBuenko, Anapeit Koxxokapb u Akmanb X01IMaToB), a TPEThIO CTPOUKY
3anumaetr Kapmmuckuii Hacad, mmeBmmii B coctaBe ogHoro jeruonepa (Aptyp I'eBopksH),
KOTOPBIH IO CBOEMY amIulya SIBJSISICH IIOJTy3alIUTHHUKOM, BO3TJIABHJI TYPHHPHYIO TaOIHILy
6omOapaupoB ¢ 18 romamu (tabm. 1). Emé onun kny6 u3 Tamkenta-bynénkop 3ansut 4 mecto,
XOTsI B COCTaBe UMe 1ecTh JiernonepoB (MBan Menomesuy, Camup bexpud, Koto Kapnec, Cato
Munopu, Cepreit Cumonenko, Anekcanap Iluiryp), a Takke HMesl IIECTEPHIX JIETMOHEPOB
(Makcarmypar llamypanos, [lerap ®@pawxuy, Hapko CranoeBuu, lakup 3yaru, Anekcasip
AnemnueBnud, EBrenmit ['orosp) xiny0d m3 Anmanbika 3aHUMaeT 6 cTpouky B Tabmune. Kiyo
AHAMKaH 3aHsUI MOCJIEIHIOI CTPOYKY B TYpPHHUPHOU Talnuie, uMes B cocTaBe 4 JierMoHepa
(Buranuii Buzasep, Cepreii louenko, Anekceit Kocrssin, Buktop PackoB).

Tabmuma 1
CBeJieHus 0 JJETHOHEPOB, NPUTTIAIIEHHBIX B PyTOOJIbHBIE KITYObl Y30eKucTaHa

Ne D.N.0. AMmIutya Kiay0 Maruun | Toabl
1. | Aptyp I'eBopksiH MOJTy3alUTHUK Hacad 26 18
2. | Kaxu Maxapanze MTOJTy3alUTHUK ITaxTakop 25 7
3. | Hapko CraHoeBUY 3aIUTHUK AnMaIbIK 24 0
4. | lakup 3yaru IIOJTy3alUTHUK AJnMaIbIK 22 4
5. | bosa MunoanHOBHY 3alIUTHUK [TaxTakop 20 5
6. | Anexcanap [Iumyp HalaJaoumn bynénkop 19 6
7. | Cato Munopu IIOJTy3alUTHUK bynénkop 16 1
8. | Cepreii JlonieHko 3alIUTHUK AHmKxaH 13 0
9. | Camup bexpuu IIOJTy3alUTHUK bynénkop 12 1
10. | IBan Menomesuu 3aIUTHUK bynénkop 12 2
11. | Anekcanap AneMnueBuy I10JTy3alUTHUK AJnMaIbIK 11 3
12. | EBrenunii I'oroins MOJTY3aIIUTHUK AJManbpIKk 10 0
13. | Anexceit KocesiH MOJTY3aIIUTHUK AHmKxaH 10 0
14. | Bsuecnas llleBuenko MOJTY3aIIUTHUK JlokoMOTHB 7 1
15. | Makcaan [lamypaTtoB Bparapb AnMabIk 6 0
16. | Koto Kapnec MIOJIY3alUTHUK bynénkop 5 0
17. | Axmans XoamaToB IIOJTy3al[UTHUK JlokomoTHB 5 0
18. | Cepreii CUMOHEHKO IIOJIY3aLUTHUK bynénkop 5 0
19. | Augpeii Koxxokapp MOJIY3alUTHUK JloxomoTHB 5 0
20. | Buranuit Bu3zasep 3aIUTHUK AHnmxad 4 0
21. | Buktop Packos HaIaIaron i AHarmxad 4 0
22. | Ilerap ®panxuy 3aIUTHUK Anmanbik 3 0

Vcxons U3 BblIeyKa3aHHOM TabIMIbl, co3/aHa rpaduyeckas Tabnuua, U eciau oOpaTuTh
BHUMaHME Ha HKBAaTOp JaHHOM TaONMIbI, TO OYEBHUIHO, 4YTO 63,6 MPOLEHTOB JIETHOHEPOB
BBIIICYKA3aHHBIX KOMaHJ]| ChI'paju 3a Bechb ce30H-2014 MeHbIle MOJOBUHBI, U BCErO JIMILIb
36,4 npolieHTa NPUXOTUTCS HA JISTHOHEPOB, CHITPABIINX OOJIbIIE TOJOBUHBI ce30Ha (puc. 1).
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TaGnuua ceIrpaHHBIX MaTyeil IerTHOHEpaMH BbllIeyKa3aHHbIX (PyTOOJBHBIX KIIyOOB
Jlernoneps! Kamkanapsunckoro Hacaga

Jlernoneps! Tamkentckoro ITaxrakopa

Jlernoneps! TamkenTckoro bynénkopa

Jlernonepsl kityba Anmanslk

Jlernoneps! ki1y0a AHIVMKaH

Puc. 1. KonnuecTBo chirpaHHBIX MaT4yel JerHoHepaMH BbIIIEYKa3aHHBIX GyTOOIBHBIX KIyOOB
Ortcronia cieyeT BOIPOC, UTO 5Ke MOJIyY T U IPOI0JDKAET 1MoTydaTh (pyr6os Y30ekucraHa
13 MHOTOJIETHETO ONbITa MPUIJIAlIeHUH TeX WM MHBIX (yTOOJMCTOB M3 JIPyrux cTpaH. Bee nu

JIETMOHEPHI BBITIOJIHSIN CBOU 003aHHOCTHU T0OPOCOBECTHO U PO (HEeCCHOHATBHO?
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Jlernonep — UrpoK, KOTOPBIH 0053aH UrpaTh Jydlle, YeM MECTHbIE UTPOKH, ITO JIOTUYHO,
YTO YPOBEHb 3apIuiaThl y HEro B 2-3 pas3a BblllI€ HAIIMX MECTHbIX. [Ipu 3TOM OH Takxke Mor
COBEPLIECHHO HE UI'PaTh, a IPOCTO MOJIy4aTh CBOIO 3apILIaTy [0 KOHTPAKTY, YETKO U ICHO IOHUMAs
TO, 4TO KITy0 3a MPEXICBPEMEHHOE PAaCTOPKEHUE BBITUIATHT eMy KoMIeHcauio. M 3To He cekper,
YTO Ka)K/IbIi JIETHOHEP NOJTyyaeT ropa3io OoJiblie, YeM CaMble OIIBITHBIE U TAJTAHTJIMNBbIE MECTHBIE
(byTOOMHCTHI

Ananuszupys Urpsl AHIANKAHCKOTO Ki1y0a, KOTOPbIN 3aHSB MOCIEIHIOI CTPOUKY, JOJDKEH
OBbUI BBUIETETh U3 BBICIICH JINTH B IIEPBYIO JIMTY YEMITHOHATA CTPAHBI, HO OCTAJICS B AJIUTE TaK KaK
nocie 3aBEPIICHUS yemnuoHata-2014 [TpodeccronanpHas (dbyrOonpHAs nura
V36ekucraHa 3asBUiIa, 4To mnocienHue 2 kiybda ocranyres B uemnuoHate 2015 roga B cBsi3u ¢
pacmupenuem auru 10 16 xomanna. B 2015 rony Anpmkan 3auuMaer 13 cTpodky B TYpHUPHOM
TabJynLe, UMes B COCTaBe JBYX JIETHOHEPOB, HO TYT Ha/l0 Obl OTMETUTD, YTO B 3TOM CE30HE B JIUTE
BBICTYNaIM 16 KOMaHA, TO €CTh €ClIM HE CUYUTATh ABE IOCIEIHUE, TO AHIMKAH 3aHsUl Obl
(akTUYeCKH MPEANOCIeIHIOn CTPOUKy. 1 ckopee BCero Te CyMmbl, KOTOpbIE Ky BBIMJIaunBall
CBOMM JIETHOHEpaM MOJATBEPKIAIOT (haKT, YTO KJIyO HE MOIYYUII OT 3TOTO HUKAKOIO pe3ylbTaTa,
a CKopee BCEero MOJy4YHJI OT TAKOTO OTbITa TOJIBKO MPUINYHBIN yIIepo.

Jlura gyemmmmonoB A®K 2015 - 34-if po3BITPHIIT TIIABHOTO KIYOHOTO (yTOOIHLHOTO
TypHupa A3uarckoil koHpenepauuu ¢yroona (ADK) u 13-it nox Ha3BanueMm Jlura yeMnuoHoOB
A®K, npoBoauiics B epuo ¢ 4 pepaiis o 21 HosiOpsa. B raHHOM TypHUpE TPUHUMATH y4acTHe
4 xnyba u3 VY3b6ekucrana. Jto croimyHble [laxtakop, bynéakop m JlokomoTuB, a Takxke
Kapmmnckuit Hacad.

bynénxop B rpynmoBoM 3tame (rpynmna «A») 3a 6 Urp HE BBIUTPAT HU OJTHOTO MaT4a,
«OTKaTaB» OJIHYy HUUbIO U €CTECTBEHHO HaOpaB 0/IHO OYKO 3aHsUI IocieiHee MecTo. TalkeHTCKui
[TaxTakop B rpynne «b» BbIUTpal OAMH MaT4 ¥ TPU UTPBI ChITPA B HUUBIO, 32 YTO MOJYyYHB IIECTh
OUKOB, 3aHsI TpeThe MecTo. Emé ouH K1y U3 CTOIMIBI CTpaHbl «JIOKOMOTHBY 3aHJI OCIIEIHEE
MecTo B rpymme «C», uMes B aKTUBE OJIHY 1Mo0Oeay ¥ OJHY HU4YbIO0, a BoT Kapmuuckuit Hacad,
[I0Ka3aB JOCTOMHBIN pe3ylbTaT - ABE M0OeIbl, ABE HUUbH U JIBAa MOPAXKEHUS, AHATOTUYHO, 3aHSII
TPEThIO CTPOUKY B rpymme «J», u crour orMeruTh, yTo Hacad Toibko mo cymme paszHHUILbI
3a0MTHIX U MPOIYLIEHHBIX MSUEH YCTYIHII BTOPYIO CTPOUKY TYPHUPHOM TaOJIHUIIBI, JArOIasi IPaBoO
Ha MPOJIOJDKEHUE YUacTUs B payHJie «IuiehH-o(pd».

Crout 0OpaTuTh BHUMAHUE HA CTATUCTUKY 3a0MTHIX U ITPOIYIIEHHBIX Msuell KOMaHIaMH
CTOJIMYHBIX KIyOOB VY30ekuctana. B uactHoctTm byHéakop mnpu AByX 3a0MTBIX CEMb
IIPONyIIEeHHbIX, [laxTakop mecTs 3a0UTHIX BOCEMb MTPOIYILEHHBIX, JIOKOMOTHUB A€CATh 3a0MTHIX
TPUHA/LATh NPOIMYLIEHHbIX, U Tolbko Y Hacada paBeHCTBO 3a0UTBIX U MPOMYLIEHHBIX MAYEH,
ISTh K ISTH, TIOKA3bIBAET, YTO HALLM OTEYECTBEHHBIE KJIyObl B 1IEJIOM HE JJOCTONHO BBICTYIIMIIN Ha
JTAHHOM YEeMITMOHATE.

Kaxplii kny0, mpuriamas B CBOM COCTaB JIESTMOHEPOB, 1 B OCHOBHOM 3TO MI'POKU U3
€BPONEHCKUX KIIyOOB, Ha/JeeTCsl Ha TO, YTO OHU OyIyT NENUTCSl CBOMM MHOTOJIETHUM OIBITOM
Urpsl eBponenckoro Gyrdosa, a TakxKe TSIHYTh 32 COOON MECTHBIX UT'POKOB, U M0/IbIMAaTh YPOBEHb
UTPBI U CTATyC KOMaH/bl B 11€JIOM Ha A3MaTCKON apeHe.

3AK/IIOYEHHUE

AHanmu3upys AeATeIbHOCTD BCEX JIESTHOHEPOB B y30€KCKUX KiTyOax, etié pa3 yoex1aembces,
YTO B OCHOBHOM JIMI[a, OTBEYAIOIINE 32 CEJIEKIMIO0 BO MHOTHX CIIydasix, OIIMOaroTCs MpH BEIOOpPE
¢byT60aKCTOB U3-3a pyOexka, Tak Kak B OCHOBHOM IIPH BBIOOPE OCHOBBIBAIOTCS Ha BUJEOPOJIHKH,
[IO/ITOTOBJICHHBIE areHTaMu (pyTOOIMCTOB, U BCE OHU B OOJIBIIMHCTBE CIIyyaeB 3a0Mpaii ¢ KiyooB
0aCHOCIIOBHBIE CYMMBbI, a B3aMEH-TO KIyObl 3a 3Ty CyMMY HHUKaK HE HOJy4aldd OXHIAeMOIo
pe3yJbprara.
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YuureiBas BBIICYKA3aHHOC, MOJKHO CHACJIaThb BBIBOA, YTO HAAO YACIMTL BHUMAHHUC Ha
IIOMCKH U PA3BUTHEC CBOUX OTCUCCTBCHHBLIX (i)YTGOJII/ICTOB-HanI/IOTOB, CO3aaBaThb YCJIOBHUSA IJId
pa3BUTHS UX MPO(eccrHoHaIN3Ma, YTO B CBOKO OYepeIb OyIeT MOTHBUPOBATH UX ISl PaOOTHI Ha/T
cOOOM, M 3aIIUTHl YEeCTH YECTH CBOETO Kiy0a B JyXe MaTpUOTH3Ma, HE B3Upas HA CyMMY
3apaboTHOI Tu1aThl. KpoMe TOro, mosSBUTCS CTUMYJT M KOHKYPEHTOCIIOCOOHOCTh CPEeIi MECTHBIX
(GyTOOIMCTOB M MHOTHE 33aXOTSAT YCOBEPIICHCTBOBATH CBOE JIMYHOE MACTEPCTBO. YITyUIIUTCS
(¢buHAHCOBAs CUTyaIUsl B KIy0aX, 3aJbIXAIONIUXCS OT 3aJ0/DKCHHOCTEH M OIIaT WHOCTPAHHBIM
urpokaM. VY TpeHepa COOpHOM 3HAUUTENBHO PACHIUPUTCS BHIOOP KaHAWJATOB, MpPUYEM

JIOCTOWHBIX, TIOTOMY YTO CIIOCOOHBIE pedsiTa B Y30eKucTaHe, BHE BCAKOTO COMHEHHs, ecTh. Ho
HaJI0 UX UCKaTh, HAJIO C HUMU pabOTaTh.
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NATIONAL-CULTURAL CHARACTERISTICS OF PHRASEOLOGICAL UNITS
EXPRESSING THE CONCEPT OF “LABOR” IN LITERARY TEXTS IN ENGLISH
AND UZBEK LANGUAGES

Otebayeva Aysuliu Rashid kizi
graduate student, Uzbekistan state world languages university

Sadikova Sevinch Alievna
PhD, docent, Uzbekistan state world languages university

Abstract: This article provides data about the concept of "labor" and national-cultural
characteristics of phraseological units expressing the concept of "labor" in
literary texts in English and Uzbek languages. Furthermore, examples of
phraseological units from both cultural perspectives are pointed out.

Key words: work ethic, diligence, hardship, historical context, Industrial Revolution, labor
movements.

HAIIMOHAJIBHO-KYJIBTYPHBIE OCOBEHHOCTH ®PA3EOJIOI'N3MOB,
BBIPAKAIOIUX KOHLEIT “TPYA”, B XYJAOXECTBEHHBIX TEKCTAX HA
AHTJIMACKOM M Y3BEKCKOM SI3bIKAX

OrtebaeBa Aiicyany Pamma ku3u
MarvucpaHT, Y30eKCKHil TOCy1IapCTBEHHBI YHUBEPCUTET MUPOBBIX SI3BIKOB

CaauxoBa CeBUHY AJIEeBHA
K.(.H., TOIIEHT, Y30CKCKHI rOCyIapCTBEHHbBIN YHUBEPCUTET MUPOBBIX SI3BIKOB

AHHOTamusA: B JgaHHON cTaThe MPUBOAATCS JaHHBbIE O KOHIENTE "Tpyd" M HAlMOHAIBHO-
KYJIBTYPHBIX OCOOCHHOCTSX (hpa3eoIOru3MOB, BEIpaXKAIONUX KOHIeNnT "Tpyn”
B XY/IOXXECTBEHHBIX TEKCTaX Ha aHTJIMHACKOM M y30€KCKOM s3blkaxX. Kpome
TOTO, TPUBOJATCA MPUMEPHI (HPa3eOJOru3MOB C 00CHX KYJIBTYPHBIX TOUYEK
3peHHS.
KiaroueBble TpyaoBas JTHKa, TPYyAOIOOHE, TPYTHOCTH, UCTOPUUYECKUN KOHTEKCT,
CJI0OBA: TIPOMBIIUICHHAS PEBOJIIOLNS, pabOUre JTBUKEHUS.

The concept of "labor" refers to the physical or mental effort exerted by individuals in order
to produce goods, provide services, or accomplish tasks. It encompasses various forms of work
and encompasses both manual and intellectual activities.

Labor is a fundamental aspect of human existence and has played a crucial role in shaping
societies and civilizations throughout history. It is through labor that individuals contribute their
skills, abilities, and time to create value and meet the needs and wants of individuals and society
as a whole.

The concept of "labor" in literary texts is often portrayed and explored in various ways,
reflecting the author's perspective, the cultural context, and the themes or messages being
conveyed. Common topics and perspectives related to labor in English and Uzbek literary texts
also reflects each culture’s nationality and nations identity.
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Below the national-cultural characteristics of phraseological units related to the concept of
labor existed in English literary texts are provided.

1. English phraseological units often reflect a strong work ethic and the value placed on
diligence, perseverance, and hard work in achieving success. This reflects historical narratives of
industrialization and economic development.

Examples:

* "Burning the midnight oil": This phrase emphasizes working late into the night, often to
accomplish a task or meet a deadline, showcasing dedication and industriousness.

» "Putting one's nose to the grindstone": This expression suggests working diligently and
persistently, often in difficult or challenging circumstances, reflecting a commitment to hard work
and perseverance.

» "Hitting the ground running": This phrase conveys starting a task or project with great
energy and enthusiasm, indicating a proactive and diligent approach to work.

* "Nose to the grindstone": Similar to the previous phrase, this expression signifies
working diligently and steadily, often with a singular focus on the task at hand, embodying the
ethos of hard work and dedication.

* "Sweating blood": This metaphorical phrase describes exerting extreme effort or
enduring significant hardship in the pursuit of a goal or accomplishment, highlighting the intensity
and sacrifice involved in labor.

» "Keeping one's shoulder to the wheel": This expression signifies persisting in one's
efforts and responsibilities, even in the face of challenges or obstacles, reflecting a steadfast
commitment to work and duty.

* "Working one's fingers to the bone": This idiom emphasizes working extremely hard,
often to the point of exhaustion or physical discomfort, illustrating a strong work ethic and a
willingness to put in significant effort.

* "No rest for the wicked": While originally a biblical phrase, it's commonly used to
convey the idea that hard work is relentless and continuous, suggesting that idleness is associated
with moral wrongdoing.

2. English literature frequently depicts labor in the context of social class distinctions, with
phraseological units reflecting different attitudes towards labor based on one's socioeconomic
status. Phrases may highlight the struggles of the working class or contrast them with the leisure
of the affluent.

* "Living from hand to mouth": This phrase describes a precarious financial situation
where one can only afford the basic necessities of life, reflecting the struggles of the working class
to make ends meet.

* "Two ends meet": This expression conveys the difficulty of managing finances when
income is barely sufficient to cover expenses, underscoring the challenges faced by the working
class in achieving financial stability.

* "Counting pennies": This idiom signifies being extremely careful with money and
budgeting meticulously, reflecting the frugality and financial constraints experienced by the
working class.

3. Phraseological units related to labor may also be influenced by specific historical
contexts, such as the Industrial Revolution or periods of economic hardship. These units may
evoke imagery of factory work, labor movements, or other significant events shaping the labor
landscape.

* "Cogs in the machine": This phrase evokes the image of workers as mere components
of a larger industrial process, emphasizing the dehumanizing nature of factory work and the loss
of individual autonomy.
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* "On the assembly line": This expression describes the process of manufacturing goods
in a factory, highlighting the repetitive and mechanized nature of the work.

* "Wheels of industry": This metaphorical phrase refers to the collective machinery and
processes involved in industrial production, conjuring images of factories and manufacturing
plants.

» "The working class can kiss my ass, I've got the foreman's job at last": This lyric from
the song "I Dreamed I Saw Joe Hill Last Night" by Alfred Hayes and Earl Robinson captures the
theme of upward mobility and the ambivalence towards class hierarchy within the labor
movement.

4. English literature often draws on maritime and agricultural metaphors to describe labor,
reflecting the historical significance of these industries in English-speaking societies. Phrases may
evoke imagery of the sea, farming, or other traditional forms of labor.

* "Weathering the storm": This phrase metaphorically describes enduring challenges or
difficulties, evoking the image of a ship navigating through rough seas and symbolizing resilience
in the face of adversity.

* "Smooth sailing": This expression signifies a situation or endeavor that is proceeding
easily and without obstacles, drawing on the imagery of a ship sailing smoothly across calm waters.

* "Anchors aweigh": This phrase is used to indicate readiness for departure or embarking
on a new venture, originating from the moment when a ship lifts its anchors before setting sail.

* "Plowing new ground": This metaphorical phrase describes exploring new territory or
pursuing innovative ideas, drawing on the imagery of a farmer breaking ground with a plow to
prepare for planting.

* "Sowing the seeds": This expression signifies laying the groundwork for future growth
or success, metaphorically comparing the act of planting seeds in soil to the process of initiating a
project or endeavor.

» "Casting the net wide": This expression signifies exploring a wide range of possibilities
or options, drawing on the metaphor of a fisherman casting a net into the sea to catch fish.

» "Navigating choppy waters": This phrase metaphorically describes facing challenges or
uncertainties, evoking the image of a ship navigating through turbulent or choppy seas.

5. The Protestant work ethic, emphasizing hard work, thrift, and moral responsibility, is a
prominent cultural characteristic reflected in English phraseological units related to labor. Such
units may emphasize individual effort, self-reliance, and the moral virtues of labor.

* "God helps those who help themselves": This phrase emphasizes the importance of self-
reliance, initiative, and hard work, aligning with the Protestant belief in personal responsibility
and industriousness.

» "A penny saved is a penny earned": This proverb encourages thriftiness and frugality,
reflecting the Protestant emphasis on prudence, stewardship, and the value of saving and investing
resources wisely.

* "Work is worship": This aphorism conveys the idea that labor, when performed
diligently and conscientiously, is a form of spiritual devotion and service to God, reflecting the
integration of work and faith in the Protestant worldview.

* "To earn one's bread by the sweat of one's brow": This biblical phrase, originating from
the book of Genesis, underscores the notion that labor is necessary for sustenance and livelihood,
emphasizing the dignity and virtue of honest work.

When it comes to Uzbek literary works, main characteristics of phraseological units lies on
the dual contrasts such as industriousness and idleness, hardship and reward, fatigue and
fulfillment, affection to The planet of Earth.

» Kishi bersa — ko’rimli,

Mehnat bersa — to’yimli.
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* Ish ishtaha ochar,

Dangasa ishdan qochar.

* Yer haydasang kuz hayda,

Kuz haydamasang yuz hayda.

* Mehnat- mehnatning tagi rohat.

 Ishning o’zini bilguncha ko’zini bil.

* Ishsevarni el sevar.

» Bekor o’tirguncha bekor ishla.

* Bemehnat hukmat yo’q.

» Betashvish bosh qayda, mehnatsiz osh qayda.

» Birni birov beradi, ko’pni — mehnat.

* Bo’lsa hamki qo’riq yer,

Hosil berar to’ksang ter.

* Daraxt yaprog’i bilan ko’rkam, odam mehnati bilan.

In conclusion, the national-cultural characteristics of phraseological units expressing the
concept of "labor" in both literary texts encompass a range of influences, including historical,
social, and literary factors. These phrases reflect the values, experiences, and cultural identity of

English and Uzbek-speaking societies, offering insights into the significance of labor in shaping
individual lives and collective identity.
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UTS-380 RUSUMLI VAGONLARNI MAHKAMLASH ZAMONAVIY
QURILMALARINI JORLY ETISHNING SAMARADORLIGI
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tayanch doktorant, Toshkent davlat transport universiteti
sbal51226(@gmail.com

Shakarov Shaxobiddin Shaxriyor o‘g‘li
o‘qituvchi, Toshkent temir yo‘l texnikumi

Annotatsiya: Vagonlarni eng keng tarqalgan va oddiy mahkamlash usuli to‘xtab turgan
vagon g‘ildiraklari ostiga qo‘l tormoz boshmogqlarini qo‘yishdan iborat.
Ushbu maqolada “Rossiya temir yo‘llari” OAJ da ishlab chiqgilayotgan UTS-
380 rusumli vagonlarni mahkamlashda qo‘llaniladigan zamonaviy
qurilmalarni temir yo‘l stansiyalarida joriy etishning samaradorlik
ko‘rsatkichlari “U” stansiyasi misolida tahlil qilingan.

Kalit so‘zlar: Tormoz boshmog*i, harakat tarkibini mahkamlash, UTS-380, manyovr ishi,
vagonlarning turib qolish vaqti.

IODOEKTUBHOCTH BHEJIPEHUSI COBPEMEHHBIX YCTPOMCTB
JAKPEIVIEHUSA BAT'OHOB YTC-380

Cabayiiiaes bexson Anuuep yrim

JOKTOPAHT, TalIKEeHTCKUI TOCYIapCTBEHHBI TPAaHCIIOPTHBI YHUBEPCUTET
sbal51226(@gmail.com

IMakapos lllaxoonaaun Ilaxpuep yriamn
IIPEenoiaBareiib, TalIKeHTCKUH KeJIe3HOIOPOKHBINM TEXHUKYM

Annoramusi: CaMbIil paclipOCTpaHEHHBIH U TIPOCTON CIOCco0 00€30MacuTh aBTOMOOMIh —
MOJIOKUTh KOJOJKM PYyYHHMKA IOJ KoJieca CTOsAled MamuHbl. B gaHHOM
CTaThe TMpoaHaMM3UpoBaHa A(OPEKTUBHOCTH BHEAPEHHUS COBPEMEHHBIX
ycTpoiicTB 3akperieHus: BaroHoB Y TC-380, paspabotanasix OAO «PXK]»,
Ha KEJIC3HOIOPOXKHBIX CTAHIIMIX HA IPUMEPE CTAHITHH «Y ».

KumioueBbie TopMo3HOW OammMak, 3aKkperuieHHsl TMOJBIKHOTO cocTaBa, Y TC-380,
cJoBa: MaHEBpoBas paboTa, MPOCTOI BaroHOB.

EFFECTIVENESS OF IMPLEMENTING MODERN DEVICES FOR
SECURING CARRIERS UTS-380
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Annotation: The most common and easiest way to secure a car is to put handbrake pads
under the wheels of a stationary car. This article analyzes the effectiveness
of the introduction of modern devices for securing cars UTS-380,
developed by Russian Railways, at railway stations using the example of
station U.

Key words: Brake shoe, rolling stock fastening, UTS-380, shunting work, demurrage of
wagons.

KIRISH

Hozirgi vaqtda temir yo‘l transporti ekspluatatsion faoliyatining keskin muammolaridan
biri harakat tarkibini stansiyalar yo‘llariga mahkamlashdir. Urgench stansiyasida o‘rnatish
operatsiyasi operatorlar tomonidan qo‘lda amalga oshiriladi va odamlarning xavfli zonada
bo‘lish zarurati bilan bog‘liq bo‘lib, bu barqaror shikastlanish manbalaridan biridir. Bundan
tashqari, boshmoqlarni unutib qoldirish, operatorlarning o‘z xizmat vazifalarini bajarishga
beparvo munosabatda bo‘lish holatlari ham istisno etilmagan. Ushbu holatlar vagonlarning o‘z-
o‘zidan yurib ketishi va u bilan bog‘liq zararga olib keladi. Ushbu muammoni hal qilishning
mumkin bo‘lgan usullari vagonlarni avtomatik to‘xtash tormozlari bilan jihozlash va stansiya
yo‘llarida harakatlanuvchi tarkibni mahkamlash uchun avtomatlashtirilgan qurilmalardan
foydalanish hisoblanadi.

ADABIYOTLAR TAHLILI VA TADQIQOT USULI

Temir yo‘llarda harakat tarkibini mahkamlashda qo‘l qurilmalariga nisbatan
mexanizasiyalashgan qurilmalar anchagina samarali. Ulardan foydalanish katta iqtisodiy va
ijtimoiy samara ko‘rsatadi. Bu kabi qurilmalar mahkamlash ishlarining ishonchliligini, mahalliy
va masofadan boshqaruvni tashkil etish imkoniyatini, nisbatan past narxlarda va yo‘llarga
o‘rnatishning soddaligini ta’minlab berishi kerak.

Manyovr ishlarini samarali tashkil etish bilan bog‘liq bir gancha ilmiy ishlar olib
borilmoqda [1-13]. Ammo, vagonlarni mahkamlash jarayonini avtomatlashtirishga qaratilgan
ilmiy ishlar yetarlicha yoritilmagan. Rossiya temir yo‘llari stansiyalarda harakat tarkibini
mahkamlash uchun asosiy turdagi qurilmalar sifatida UTS-380 qo‘zg‘almas tormoz tayanchi
gabul qilingan. “O‘zbekiston temir yo‘llari” AJ “U” stansiyasi yo‘llarida ham tarkibni
mahkamlash uchun UTS-380 tormozlash qurilmasini tatbiq qilish masalalari ko‘rib chiqamiz.

Terma poyezdning “U” stansiyasida turib qolish umumiy vaqti davomiyligi tormoz
boshmogqlari ishlatilganda ma’lum bir daqiqaga gisqarishi mumkin. Masalan, 5 daqiqaga (0,09
soatga) kamayishiga olib kelgan holatni o‘rganamiz. 2021 yilda bir vagon-soat xarajatlar
stavkasi 973 sh. b. va o‘rganilayotgan stansiyada terma poyezd tarkibidagi kutadigan
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vagonlarning soni 53 taligini inobatga olinsa, o‘rganilayotgan stansiya vagonning turib
golishidan bir tarkibdan 53*973*0,09 = 4641 sh. b. tejaydi, bu poyezd ushbu stansiyaga juft
yo‘nalishda kelganida yana shuncha tejam bo‘ladi deb hisoblanganda jami 9282 sh. b. tejaladi.
Poyezd lokomotivlarining lokomotiv-soatlaridan (bir lokomotiv-soat xarajatlar stavkasi 218913
sh. b.) 218913*0,09 = 19702 sh. b. tejaydi, bu poyezd ushbu stansiyaga juft yo‘nalishda
kelganida yana shuncha tejam bo‘ladi deb hisoblanganda jami 39404 sh. b. tejaladi.

Poyezd brigadalarining brigada-soatlaridan (bir brigada-soat xarajatlar stavkasi 157585
sh. b.) 157585*0,09 = 14182 sh. b. tejaydi, bu poyezd ushbu stansiyaga juft yo‘nalishda
kelganida yana shuncha tejam bo‘ladi deb hisoblanganda jami 28364 sh. b. tejaladi. Poyezd
lokomotivlarining yoqilg‘i sarfidan (bir kg yoqilg‘i 11046 sh. b. va bir soatda o‘rtacha 13 kg
sarflanadi) 11046*13*0,09 = 12924 sh. b. tejaydi, bu poyezd ushbu stansiyaga juft yo‘nalishda
kelganida yana shuncha tejam bo‘ladi deb hisoblanganda jami 25848 sh. b. tejaladi. Natijada,
harakat tarkibini mahkamlovchi qo‘l boshmogqlarini UTS-380 rusumli mexanizatsiyalashgan
vositaga almashtirish natijasida bir sutkada bir juft tarkibdan umumiy tejam hosil bo‘ladi.

NATIJALAR VA ULARNING MUHOKAMASI

Tadqiqot natijalari shuni ko‘rsatadiki mexanizasiyalashgan qurilmalar poyezd tarkibini
mahkamlashda qo‘l qurilmalariga nisbatan ancha kam vagqt talab qiladi. “U” stansiyasi yo‘llari
nishabligi 1%o dan oshmagan hollarda tormoz boshmoqlaridan foydalangan samaraliroq, ammo
nishablik va tarkib o‘qlari soni oshib borishi bilan qo‘zg‘almas tormoz tayanchining
samaradorligi ortib boradi. 1-rasmda “U” stansiyasidagi poyezdlarning kunlik o‘rtacha miqdori
uchun tarkiblarni mahkamlashdagi kutib qolish vaqtlari va samaradorlik ko‘rsatkichlari
keltirilgan.

-~

: P

I-rasm. “U” stansiyasida tarkiblarni mahkamlashdagi kutib qolish vagqtlari
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2-rasm. “U” stansiyasida tarkiblarni mahkamlashdagi samaradorlik ko‘rsatkichlari.

XULOSA

Shunday qilib, o‘tkazilgan tahlillarga asoslanib, shunday xulosaga kelish mumkinki, “U”
stansiyasi yo‘llarida harakatlanuvchi tarkibning ishonchli mahkamlanishini ta’minlash hali
yakuniga yetmagan va mamlakatlar temir yo‘llarida bu jarayonni mexanizatsiyalash va
avtomatlashtirish darajasi juda yaxshi emas.

Mavjud turli xil texnik vositalar orasida keyingi foydalanish uchun eng mosini tanlash
texnik-iqtisodiy hisoblar asosida qaror gabul qilinadi va “U” stansiya yo‘llarida UTS-380
qurilmasini qo‘llash tavsiyalari ishlab chiqlidi. Vagonlar oqimi hajmiga mos ravishda Vagonlarni
mahkamlashda qo‘llaniladigan zamonaviy qurilmalarni temir yo‘l stansiyalarida joriy etishning
samaradorlik ko‘rsatkichlarini mazkur tadqiqotda keltirilgan usulda baholash temir yo‘l
stansiyalarida vagonlarning turib qolish vagqtini tejash va poyezd tuzuvchilarining og‘ir mehnat
sharoitini yaxshilash imkonini beradi.
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A MATHCAD COMPUTATIONAL MODEL FOR GEOMETRIC COVERAGE OF THE
ROLLING CIRCUMFERENCE OF A RAILWAY WHEEL

Abdiraxmanov J.A.
Tashkent State Transport University (Tashkent, Uzbekistan)

Abstract: A computational model has been developed and implemented in Mathcad to
assess the geometric coverage of the rolling circumference of a railway wheel
as it passes through a measuring section of track. The model links the
coordinate description of measurement zones to the calculation of their
activity over successive wheel revolutions, the combination of these results,
and the determination of the proportion of uncovered circumferential grid
points. The input parameters, relationships between program blocks, and
conditions for correctly handling intervals without measurement zones are
described. The model was used to assess a 21,355 mm section containing 31
active zones. Full geometric coverage was obtained on the adopted
calculation grids. An independent recalculation confirmed that the result was
preserved when the grid spacing was reduced and only the nominal zones
were considered, without extending their boundaries. The model supports
assessment of the geometry of a measuring section; sensor sensitivity and
defect-detection probability require separate experimental verification.

Key words: railway wheel; rolling circumference; computational model; Mathcad;
measurement zone; geometric coverage.

PACUETHASI MOJIEJIb TEOMETPHUYECKOI'O OXBATA OKPYKHOCTH
KATAHUA KEJE3ZHOJOPOXKHOI'O KOJIECA B CPEAE MATHCAD

AoaupaxmanosB K.A.
TamKkeHTCKHii TOCYAapCTBEHHBINH TpaHCIOPTHBIN yHUBepcuTeT (TamkeHt, ¥Y30ekucraH)

AuHoTauusi: Paspabomana u peanuszoseana ¢ cpede Mathcad pacuemmnas moodenv oOns
OYeHKU 2eoMempuyecKo2o oxeama OKPYIHCHOCIMU Kamanus
HCENE3HOOOPONHCHO20 KONIeCd NPU NPOXOHCOCHUU UBMEPUMENLHO2O YUACMKA
nymu. Modenv céa3vieaem KOOpOUHamHoe Onucamue UsMepumenbHbiX 30H C
BbIUUCTIEHUEM UX AKMUBHOCMU HA NOCAe008AMENbHbIX 0bopomax Kojecd,
0b6veouHeHuem pe3yibmamos U onpeoeneHuem O00aU HEeNOKPbIMbIX MOoueK
oKpyoicHou cemxu. Ilpeocmaesnenvl 6x00Hble napamempwvl, E3AUMOCEA3b
NPOCPAMMHBIX ONOKO8 U YCIOBUS KOPPEKMHO20 YUema NpOoMediCymKos 0e3
usmepumenvHuix 30H. Ha ocnoge moldenu evinoinena nposepka yuacmika
onunoti 21355 mm ¢ 31 axmusnoti 30n01i. Ha npunameix pacuemuvix cemrax
NOYy4eH NOAHbIU — 2ceomempuueckul oxeam. Heszaeucumbviii nepecuem
nOOMeepOUsl COXpaHeHue pe3yibmama npu YMeHbUeHUU waea cemxku u yieme
MOILKO HOMUHANbHLIX 30H Oe3 pacuupenus ux epanuy. Mooenv noseonsem
OYeHUBAMb 2eOMempuIo  UMEPUMENbHO20 YUACMKA; YY8CMBUMENbHOCb
0amyuKo8 U 8eposIMHOCMb O0OHApY’CceHUuss Oeghekma mpedyiom OmoOenbHOU
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9KCNEePUMEHMANTbHOU NPOBEPKUL.
KiroueBble  oicene3Ho00podicHoe KOneco, OKPYICHOCMb KAMAHUA, pACHemHas MOOeb,
cJIOBA. Mathcad; usmepumenvnas 3ona; eccomempuueckuii oxeam.

[TyTeBble CHCTEMBI KOHTPOJIS PETHCTPUPYIOT OTKIMK KOJIeca MPU €ro MpPOXOXKICHHU
4yepe3 U3MEPUTEIbHbBIC 30HBI. [ €OMETPUUECKHUM KPHUTEPUEM IOJHOTO MOKPBITHS B HACTOSIICH
paboTe MPHUHATO IOMAJaHUE KAXKJIOH TOUYKH OKPY)KHOCTH KaTaHUs XOTs Obl B OJIHY aKTUBHYIO
30HY 32 BpeMsl MPOXOXKICHUS H3MEPUTEIHLHOTO yUacTKa.

CyMmapHas JUTMHA U3MEPHUTENIBHBIX 30H HE SIBJISCTCS JIOCTATOUYHBIM KPUTEPUEM ITOJIHOTO
HOKPBITHS, TIOCKOJIBKY MX MPOCKIIMU Ha OKPYXXHOCTh MOTYT IEepeKpbiBaThcs. [Ipu kadeHun Oe3
NPOCKAaJIb3bIBAHUS TOBTOPHBIC TIOJIOKEHHSI KOHTAKTa OJTHOM M TOW K€ TOYKH KOJeca pa3/IeiiCHbI
pacCTOSTHUEM, PaBHBIM JJIMHE OKPYXKHOCTH. [103TOMY MpH OIIEHKE MOKPBITHS HEO0OXOIUMO
YUYUTBHIBATh B3aMMHOE PACIIOJIOKCHUE 30H U JAUAMETp KoJieca.

B pabore [1] cucTeMaTH3MpOBaHBI METOABI H3MEPCHUS CHUIOBOTO BO3IACHUCTBHS
HOJIBIDKHOTO COCTaBa Ha IYTh M CHCTEMbl TEXHHUYECKOTO KOHTPOJISL KOJEC B JBHKCHHU.
KycouHO-HenmpepbIBHOE H3MEPEHHUE CHJI 10 KacaTeJIbHBIM HAMPSKEHUSIM B JIBYX CEUCHHSIX
penbca paccmorpeno B [2]. KamuOpoBka TEH30METPHYECKOTO Yy4acTKa H  HCTOYHHKH
HOTPEIIHOCTH M3MEPEHUs] AMHAMHYECKUX CHJ HCCaenoBaHbl B [3], a BOCHPOM3BOAUMOCTD H
HOBTOPSIEMOCTh TEH30METPUYECKOT0 KOHTPOJIS MOBEPXHOCTU KaTaHUS JBHXKYIIUXCS KOJIEC — B
[4]. B pa6ote [5] BbinonHeHa BepubHrKaims MOACTH B3aUMOACHCTBHS KOJIeca M Peibca C yUeTOM
IPaHUYHBIX YCIIOBUH, pa3Mepa KOHEUHBIX DJIEMEHTOB M CIIOCO0a MPHIOKEHUS HATrpy3Kd. DTH
UCCIIEJOBAaHHS WCIONB3YIOTCS JJIsi OOOCHOBAHUS M3MEPHUTEIBHOTO KOHTEKCTa W OTPaHMYCHUH
TFEOMETPUYECKOW MOJCNIM; WX OKCICPHUMEHTAJbHbIE pPE3yJbTaThl HE MEPEeHOCITCS Ha
paccMaTpuBaeMyro KOHGHUrypauuio 0e3 OTAeTbHON IPOBEPKH.

O630p [6] cucTemaTH3UpyeT MOAXOAbI K KOHTPOJIKO COCTOSHHS IKEJIC3HOIOPOIKHBIX
konec. B pabore [7] mpoaHanu3upoBaHbl MpPEACTABUTEILHOCTh U3MEPEHUST MPOQUIIST B OJHOM
OKPY)XHOM CEUCHMHM M HM3MEHEHHE MapaMeTpoB NpoQuis MO OKpYKHOCTH. Pacrmo3HaBaHue
HOJI3yHA U ONpPE/CIICHUE €ro MOJ0KEHUsI 10 TaHHBIM MacCHBa JaTYMKOB paccMOTpeHsbl B [8]. B
HacTosIIeH paboTe paccMaTpUBAeTCsl IOCIEIOBATENBHOCTh BBIYMCICHHH, CBSI3BIBAIOILAS
KOOPJIMHATHOE OIUCAHUE U3MEPHUTENBHBIX 30H C TOKa3aTeJIeM HAKOIUICHHOTO FeOMETPHYECKOTO
oxsara B Mathcad.

Haubomnee 6aum3kas mo mocranoBke padora [9] ucmonszyer moaens Mathcad as pacyera
HOKPBITBIX U HEMOKPBITHIX YYaCTKOB OKPY)KHOCTH TPH HECKOJIBKHX CXEMaxX H3MEPHTEIHHOTO
y4acTka, AuaMeTpax u uuciie 000poToB. B padote [10] naHHbIe HECKOIBKHX MYTEBBIX TATYMKOB
0TOOpaXKalOTCsl HAa OKPYKHYIO KOOpJAMHATY Ul BOCCTaHOBJECHHWs curHana aedekra. [Ipeamer
HACTOSIIEH CTaThl — BOCHPOM3BOAMMAS BBIYHCIUTEIbHAS IMOCTAHOBKA: IIECTUTOYCYHOES
HPEICTABICHAE TMPOMEXKYTKOB, 00pab0OTKa HEAKTHBHBIX OJIOKOB, €IUHAS OKpY>KHAs CeTKa,
JIOTUYecKoe O0bEMHEHHE PAa3BePTOK M HAKOMHUTEJbHBIM MOKa3aTeslb HEMOKPHITHs. PacueTHo-
METOJMYECKHIA BKJIA/l COCTOUT B COTJIACOBAHUH TUX OIEPALUid  MPOBEPKE BIMSHHS IIara CeTKU
U KPUTEPHUsl aKTUBHOCTH Ha PE3yJIbTaThl [T TPEX BBIOPAHHBIX THAMETPOB. [ eoMeTpHs ydacTka
UCIIOJIBb3YETCsI KaK 3a[aHHbBIIl BXOJ MOJIEITH.

PacdeTHplii TpUMeEp OTHOCHTCS K WM3MEPHUTEIBHOMY Y4YacTKy miauHOM 21355 mm,
ormucanHoMy B [11]. JIns BOCHpOHM3BOAMMOrO 3aJaHusi ATOW F€OMETPHU UCIIONB3YIOTCS JICBSATH
TPYII TPOMEKYTKOB M TPH BXOJHBIX BekTopa m3 Tabmumsl 1. Koopauuatel (opmupyroTcs
HOCJICIOBATEIbHBIM MMPUOABICHUEM MOJHBIX JUIHH MPOMEXKYTKOB. ['pynmsl 2 U 4 He comepkar
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AaKTUBHBIX 30H, OCTaJbHBIE Tpynmnsl oO0pasyioT 31 akTuBHBIA wuHTepBad. B mnpunoxenun
HpUBEICHBI KOOPANHATHI UMEHHO 3TOW COTIIACOBAHHON KOH(HUTYpaLuH.

PaccMoTprM  BBIUMCIUTENBHYIO — IOCIENOBaTeIbHOCT, Monmenn B Mathcad or
dopmupoBanuss TpoduIs HM3MEPUTETBHOTO YYacTKa JO OINPEICNICHHUS JONHU HETOKPHITHIX
OTCYETOB OKPY>KHOCTH U IPOBEPUTH YHCIOBBIC PE3YJbTATHI JJIS TPEX BBIOPAHHBIX JUAMETPOB.
OcHOBHOE BHHMMaHHE yjeineHo B3auMmocBs3u OiokoB Rail, f Rail, SS u «Cnemas 3oma»,
HA3HAUYEHUIO BXOIHBIX MapaMEeTpOB M HMHTEpIpeTanuu auarpamm. [IpoBepka BBINOJIHEHA MpU
WU3MEHEHHH IIara CeTKM M KpHUTepus akTHBHOCTH. IlapameTrpuueckasi oleHKa CXEMBI BO BCEM
JMara3oHe TUaMeTPOB B 331a4y ATOM CTaThH HE BXOJUT.

Mopenb  paccMaTrpuBaeT — KOJECO — IOCTOSHHOTO — JuaMeTpa,  Karsmeecs — 0e3
NPOCKAJIb3bIBAHMS, W YYUTHIBAET TOJIBKO OKPYXXKHYIO KoopauHaty. [lomepednass xoopauHara
NOBEPXHOCTU KaTaHUs, pa3Mepbl KOHTAKTHOTO TISITHA, YYBCTBHTEIHHOCTh JaTYMKOB |
BEPOSITHOCTh OOHapykeHUs jaedekra B pacdeT HE BKIIOYEHBL. BBIBOIBI OTHOCATCS K
reOMETPUYECKOMY KPHUTEPHUIO B paMKax 3THX JIOMyIICHUH.

[Ipu xauennn Ge3 MpoOCKaIb3bIBAHUS UIMHA OKpYyKHOCTH Katanus C = zD ompenenser
IyTh 32 OJUH MOJHBIH 000poT, rne D — nnamerp koneca, mM; C — uinHa OKpPY’>KHOCTH, MM. B
MCXOHOM pabodeM JIMCcTe 3Ta AmuHa obo3HaueHa L. B crarbe ucnonsiyercs cumBon C, 4ToObI
OTJIMYATH €€ OT JUIMHBI H3MEPHUTEIILHOTO Y4acTKa.

BbluniciieHnst  BBINIOJIHSIOTCS B 4YEThIpeX CBs3aHHBIX Onokax. Rail ¢opmupyer
KOOPAMHATHI OIOPHBIX TOYCK U YPOBHHU akTHBHOCTH 30H. biok f_Rail ucnosnssyer reomerputo,
JMaMeTp KoJieca W Imar N jjisi BBIYMCICHHUS aKTUBHOCTU B y3JIaX OKPY)KHOW CETKH Ha KaXJOM
obopore. biox SS mpucBauBaeT y3iny NpHU3HAK HEMOKPBITUS S; = 1, eciniM HU Ha OJHOM
YUUTBIBAEMOM 000POTE aKTUBHOCTH HE TOJIOKUTENbHA,; B IPOTHBHOM CITy4ae MPUHUMAETCS Si =
0. bnok «Cnemnas 30Ha» CyMMUpYET 3TH MpU3HaKU. MaKCUMyM HaKOIMUTEIbHOTO CUeTUYMKa SCOre
PaBeH YHCITy HEMOKPBITHIX OTCUETOB U MCIIOJIB3YETCS JJIsl BBIYUCICHUS PI; H 7).

Wcxonnsiii pabounii muct BeimosHed B Mathcad Professional 14.1; snauenune ORIGIN =
1 3amaer MHAEKCAIMIO MAaCCUBOB € €IUHMIIBI. [lapaMeTpsl H3MEPUTENBHOTO yyacTKa U pacyeToB
it nuametpoB 868, 957 u 900 MM nmpuBeneHs! B Tabauie 1. JJuarpammver moydensr B Mathcad;
UX YHCIIOBBIE pE3yJIbTaThl MPOBEPEHBI OTJENbHBIM IepecueToM MO (GOopMyslaM CTaTbH U
KOOpAWHATAM TPUIIOKEHUSI.

Jlnst paccMarpuBaeMbix pacuetoB mpusatel h = 0,1 MM, ¢ = 0,1 mm u ORIGIN = 1.
[TocnemoBaTenbHOCT CONMEPKUT 33 TPOMEKyTKa: 31 akTUBHBIA M JBa HEAKTUBHBIX. [lpu
IIECTUTOYCYHOM MPEACTaBICHUN KaXIOTro nmpomexyTtka matpuia Rail_all2 umeer 198 crpok u
JIBA CTOJIONA; €€ TOoCeaHsIs KoopauHara paBaa 21355 mm. Bayrpennne 3navuenus ( = 0,01 mwm,
UCTIOJIb3yeMble BMECTO HYJIA, HE BKIIIOYAIOTCS B aKTUBHOE MHOXecTBO. /[ng 3Toro ypoBHU
AKTHMBHOCTH HEAKTHBHBIX OJIOKOB 3a/Ial0TCS PaBHBIMH HYJIIO emle pu GopmupoBanuu Rail.

IlepBbIil BEKTOp 3aaeT YMUCIO MPOMEXKYTKOB B KaKJOW IpyIIe, BTOPOHl — UX MOJHBIE
JUTAHBI [, TPETHH — HOMHHAJbHBIC aKTHBHbBIE JIUHBI (.. Hadano odepemHol rpymImbl paBHO
CyMMe€ JUIMH BCEX NPEABIIYIINX TPYII; BHYTPH TPYIIbl HaYadbHAs KOOPJHMHATA YBEIUUNBACTCS
Ha P;. [IpoBepka ¥np; = 21355 MM koHTponupyeT JuiMHy ydvactka. llar h 3amaer
OKpPY)XKHYIO CEeTKY, a &€ — IIMPUHY JUHEHHOro nepexoja (GyHKIHUH aKTUBHOCTH. DTH BEJINYHMHBI
UMEIOT pa3HbIe Ha3HAYCHHs, XOTs B paccMarpuBaeMbIX pacuerax obe paBHbl 0,1 mm. Illar h
SBIISIETCA TapaMEeTpOM TE€OMETPHUYECKOro pacyera M caM 1o ce0e He 3aJaeT 4YacToTy
PErUCTpallMK CUTHAJIA U3MEPUTEIBHON CUCTEMOM.
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Taoauma 1
BxoaHble JaHHBIE pACYETHOM MO/Ie/IH
IapameTtp \ 3HaueHue
Jlnametpsl kosec D 868; 957; 900 mMm
bazoBbIii miar mman p 680 Mmm
HomunansHas JUTHHA aKTUBHOTO | 336 MM
HOMMHAJIbHAS U3MCPHUTECIbHA 30HA (
Ilar cetku h; mupuna GpoHTa £ 0,1 mMm; 0,1 MM
Uwucno pa3seprok Ko, mepexitouarenn 8:n..ns=1;vkl=1
Uwrcio MPOMEKYTKOB B JICBATH Tpymmax N (4,1;4,1;4;1;13;1; 4"
[TonHbIC TMHBI MPOMEXKYTKOB P;, MM (680; 344; 680; 344; 680; 433; 680; 514; 680)T
HomuHaibHbIC aKTUBHBIC JUTUHBI (;, MM (336; 0; 336; 0; 336; 89; 336; 170; 336)"
Yucnennas oOpaGoTka HyseBbIX akTuBHBIX | Ciiysxe6Hoe ¢ = 0,01 mM; Bce ypoBHu Y
JUTHH HEAKTHBHOT'O OJIOKA paBHBI HYJIIO
JlnrHa M3MEPUTETHLHOTO YUACTKA Xmax 21 355 mm

Juanazon D = 844-964 mm B onyOinkoBaHHON KOHbUrypamuu [11] npuHAT co cChLIKON
na PJ[ BHUMXT 27.05.01-2017 [12]. Bepxusisi rpaHuia MEKIINaIbHOIO PACCTOSHHUS P =
680 MM obOocHoBaHa B [11] cchuikoii Ha pacyer mpu OceBoil Harpyske 23,5 T U CKOPOCTH 10
90 km/u [13]. Ins ucxomHoro mrara 544 mm u 30HBI JuuHOW 200 MM TIPOMEKYTOK MEKIY
3oHamu paBeH AS = 544 — 200 = 344 mm. [lpu coxpaneHHH 3TOro MpoMexyTka u P = 680 mm
HOMMHAJIbHAS JUIMHA aKTHBHOTO HOMHUHAJbHAS M3MEPUTEIbHAs 30HA COCTaBIsieT = P — AS =
336 MM. 3mech OTH 3HAYCHHSA CIy)KaT T[apaMeTpaMd pacueTHOTO TMpHMepa, a He
MOJITBEPK/IEHUEM MPUMEHUMOCTH K JTIOOBIM KOJIECaM U peKUMaM dKCILTyaTalllH.

st nuamerpoB 868, 957 u 900 mm mpunsto Ko = 8. [Ipu n3MeHeHnn nuaMeTpa 4ncio
YUUTBIBAEMBIX PA3BEPTOK M pa3Mep BBIXOJHOTO MaccuBa 3amarorcs mo dopmyse (9). dus D =
844 MM yder Bcel IIIMHBI ydacTKa TpeOyeT JeBSATH pa3BepTOK, BKIIIOUAs MOCIEIHUN HETOTHbBIN
000pOT; TIpH TaKOH KOH(PUTYPAIIMHA BOCEMb ITUKJIOB MCXOJHOTO JINCTA HEOOXOIMMO JOIOJTHUTH
JIEBSATHIM.

Kaxxnprit 6a30BbIi WM TIEPEXOIHBIN MPOMEXKYTOK 33a€TCsl HAYaJIbHOW KOOPJAMHATOH 4,
IOJIHOM JUIMHOW P U HOMHUHAJIBHOM aKTUBHOM MIMHOU (. [Ipy cHMMETpUYHOM paCHOJIOKEHUU
WU3MEPUTEIILHOM 30HBI HAYaJI0 M KOHEIl aKTHBHOT'O HOMHHAJIbHAS N3MEPHUTEIIbHAS 30HA PAaBHBI:

b=a+” "% c=b+q
2
B mporpamMe oJMH MPOMEKYTOK MPEJICTABJICH MIECThIO OMOPHBIMH TOYKaMH. [lepBbiii
CTONOEI] MaTPHIBI COAEPKUT KOOPAMHATHI BAOJb peElibCa, BTOPOW — YCIOBHBIE YPOBHHU
AKTUBHOCTH
a+e 0
b-¢ O
b 1
c+e¢ O
a+p O
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HyneBoii ypoBeHb COOTBETCTBYET HEAKTHBHOMY NMPOMEXKYTKY, CAUHHUYHBIA — aKTUBHOMY
HOMHUHAJIbHASI U3MEpUTENIbHAS 30HA . [l moce10BaTeIbHbIX MPOMEKYTKOB IPYIIIBI Hada bHAs
KoopAuHaTa yBenuuuBaercs Ha ;. [Ipodunm Bcex AeBsITH TPy OOBEIUHSIOTCA MO CTPOKaM
dyukueit stack. [l ctpororo Bo3pacTaHusi KOOPIUHAT B IECTUTOYCYHOM Osioke mpu & > 0
nocratounbl ycnoBus > 0 u p — q > 4e. AKTUBHBIE NPOMEXKYTKH YJIOBIETBOPSIIOT STHM
YCIIOBHSIM; B HEAaKTHBHBIX OJlokax wucronb3dyercs ciayxeonoe ( = 0,01 MM mpu HyJeBbIX
3HAYEHUSX BCETO BTOPOTO CTOJOIIA.

brox Rail mocnenosatenbHo (GopMHpPYET NPOMEXKYTKH ICBSATH TPYIMI [0 BXOIHBIM
BekTopam. [Ipu noctpoeHunn K-ro mpoMexyTka j-if TpymIbl ero HadajibHas KOOpIUHATA pPaBHA
CyMMe MOJIHBIX JutiH npeapaynwx rpymn u (K — 1)p;; nanee npumenstores popmyist (1) u (2).
Marpuna Rail_all2 nocrynna kak Tperuit anement pesynbrara Rail, To ects Rail[3]. Ee nepssiit
ctonber] X COAEePKUT KOOPIUHATHI BAOJb Pelibca, BTOPOH cTosioerr Y — YPOBHU T€OMETPHUECKOM
AKTUBHOCTH.

[Mepen nepenaueit marpuisl B f_Rail mposepstoTcs ctporoe Bo3pactanue X, paBeHCTBO
pasmepoB X u Y, mocnennss koopamHata 21355 MM um HyneBoil mpoduib ABYX HEAKTHBHBIX
rpymi. Takod KOHTPOJIb BXOJHOTO MacCHBa IMO3BOJIIET OOHAPYKHUTH MPOIMYCK WIIM MOBTOPEHUE
O5oKa 70 pacueTa oxBaTa OKpYyKHOCTH. HoMuHanbHbIe rpaHulbl 31 aKTUBHOTO HOMHHAJIBHAS
U3MEPUTEIIbHAS 30Ha ¥ IPAHUIIBI MOJIOKUTEIIbHOW AKTUBHOCTH MPUBEICHBI B TIPUIIOKECHUH.

ITo crombuam X u Y WTOroBOM MaTpHubl CTPOUTCS (PYHKIUS AKTHBHOCTH C SIBHBIM
OTPaHUYCHUEM 00JIACTBIO U3MEPHUTEIIBHOTO YYaCTKa!

linterp(X,Y,x), 0<x<X

I (x)= max; 3
+(X) 0, X<0 wm X>X, .- ®)

®yukips linterp BeIMoNHAST TUHEHHYIO HHTEPIOJSIUI0 MEXKIY COCEIHHMH OMOPHBIMU
ToukamMd. Ha TpaHMIIaX aKTUBHOTO HOMUHAJIbHAs HW3MEpUTENbHas 30Ha (OPMUPYIOTCA
JAvHeWHble (POHTHI WIMPUHOUH &. YpoBeHb |. sBisgercs Oe3pa3MEepHBIM TE€OMETPUUYECKUM
IIPU3HAKOM; €r0 COOTBETCTBHE UYBCTBUTEIBHOCTU PEaIbHOIO0 M3MEPHUTEIBLHOIO KaHaja B ATOM
MOJIENIU He ycTaHaBiuBaeTcs (pUCYHOK 1).

—

H3MepuTebHasg 30Ha: ¢ =336MM

170 340 510 680
Koopaunara, MM

YpO B¢Hb AKTHBHOCTH
=]
=]

Pucynok 1 — O6uuii Bua npodguis akTHBHOCTH 0230BOI0 IPOMEKYTKA

ITpu p = 680 Mmm 1 q = 336 MM aKTHBHOE HOMHHAJbHAS W3MEPHUTENbHAS 30HA 3aHUMAET
koopauHaTel OoT 172 no 508 mm. YcmoBue le > 0 BkIIOYaeT MONOKUTEIbHBIC 3HAYCHHS Ha
JMHEWHBIX (POHTAX, MOITOMY MHOXKECTBO IMOJIOKUTEILHOW aKTUBHOCTH OOBIYHOM 30HBI UMEET
Ry ( + 2¢ = 336,2 MMm.
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B rpynmnax 2 u 4 3nayenns = 0,01 MM HCTIONIB3YIOTCS TOJBKO KAaK YHCICHHbBIE 3aMEHBI
HyneBoil miuHbL mpu ( = 0 coBmanu Obl abcuucchl Hayajga M KOHIIA HOMHUHAJIbHAs
U3MEpUTENIbHAs 30Ha B HIECTUTOYEYHOM Onoke. [lyis »TMX Tpynm Bce mectb ypoBHEH Y
NPUHUMAIOTCS paBHbIMU HyJto. [lostomy linterp He co3gaeT B HUX aKTUBHBIX MHKPO3OH.
dopMupoBaHue HEaKTUBHOCTH Ha 3Tane Rail coxpaHseT equHy0 JIOTHKY OCIIEAYIOIUX OJI0KOB
f Rail u SS.

brox f_Rail cBssbsiBaeT koopauMHATYy IyTH C KOOPAMHATOW HA OKPYXKHOCTH KOJIEca.
[Tepsrrit 060poT coorBercTBYeT myTH oT 0 10 C, BTOopoit — ot C no 2C u nanee. Jlnsa cpaBHeHUs
000pOTOB UX PE3yJIbTaThl MPHUBOAATCS K OJHOW OKpYKHOW Koopaunare ¢. Exmnas cetka ¢
marom h 3agaercst Ha nmonyunTepBaie 0 < &< C:

& =(i-1h,) N=“:]—‘, i=1,..,N. 4)

3necs N — dncio oTcyeToB Ha pa3BepTke. [locmeaHuit y3en yaoBIeTBOPSET YCIOBHUIO ¢N
< C, mo3TOMY Hayajao OKPYXKHOCTH HE YUHThIBaeTCs NOBTOPHO. [Ipu HekpatHoM otHorreHnu C/h
9Ta CeTKa COBMAJaeT C auana3oHoM ucxojanoro jaucta Mathcad 0, 0.1 .. L. [Tpu nenouncieHHOM
C/h dopmyna (4) uckmovaer ayonupyromuit yzen ¢ = C. Jng oxHoro y3na npu K-m obopote
KOOpJIMHATA Pelibca U YPOBEHb Pa3BepPTKH omnpeesstorcs Gopmyoii (5). 3HaueHHsST aKTHBHOCTH
B OINOPHBIX y3/ax MNPUHUMAIOTCS MO MaccuBy Y, IMOTPEIIHOCTH CpPaBHEHUS KOOPIWHAT HE
JIOJKHBI TIPEBpAIIaTh HYJIEBOH YPOBEHD IPAHHUIIBI B ITOJIOKHUTEIHLHYIO aKTUBHOCTb.

%, =& +(k-DC, F; =kl (x;), k=1..K,. (5)

Cwmemienne Ha (K — 1)C yuuThIBaeT MOBTOPHBIA KOHTaKT TOYKH KOJIECA C PEIILCOM.
MHuoxuTenb K pa3HOCUT KpuBblie 00OPOTOB IO BBICOTE M HE BIUSET Ha MPOBEPKY PaBCHCTBA
HYJI0. YBEJIMYCHUE BBICOTHI KPUBOM HE 03HAYAET YBEIMYCHUS HATPY3KH WU ITOKPBITHSL.

B wuCXOmHOM JHCTE BBIYMCICHHS [UIi BOCBMH OOOPOTOB 3allMCaHbl OTICIbHBIMU
OJHOTHITHBIMH LHUKJIaMH. Ha KaxIoM 00OpOTe BBIMOIHAIOTCS TPH ACUCTBHUS: OIpPEACISEeTCS
KoopauHaTa myTd 1o Qopmyne (5), BBIUMCIACTCS AKTUBHOCTH JIMHCHHOW WHTEPIOJSIMEH
npoduns Rail u pesynprar 3ammchiBaeTCs B BEKTOP COOTBETCTBYIOIIEH pas3BepTku. Ilocie
00paboOTKM BCEX Vy3J0B BBINOJHAETCA Mepexoj K ciedywouemMy obopory. Ora
MIOCJIEI0OBATEBHOCTh MMOBTOPSIETCS IS BOCBMH Pa3BEPTOK.

Pesynerar f_Rail — Bextop u3 Ko + 1 amemenToB: oxHa obias koopauHaTHast cetka u Ko
BekTOpoB akTuBHOCTHU. [Ipu Ko = 8 310 neBsTh anementoB. [lepsbiit anement f_Rail[1] conepxur
koopauuatel, a f Rail[k + 1] — swauenms s k-ro obGopora. DTH BEKTOPHI OMUCHIBAIOT
OT/EbHBIE 000POTHI; UTOTOBBIN OXBAT MOJIYYAIOT ITOCIE UX 00BEIHHEHHS.

brok SS mpoBepsieT KaXIyr0 OKPYKHYIO KOOPIHHATY IO BCEM BKIIFOYEHHBIM 00OpPOTaM.
[Mepexmouarens Ny € {0; 1}, k = 1, ..., Ko, paBen enunune, ecnu K-ii 000poT yuuteiBaercs, u
HYJIIO, €CJIM OH HMCKJIIOUeH. HemoKpBITBIM CYMTACTCS OTCYET, I KOTOPOTO BCE BKITIOYCHHBIC
3HAYEHHsI aKTUBHOCTU paBHbI Hymro. [Iporpammuas mpoBepka OOBEIMHSET ITH pPaBEHCTBA
noruueckoit onepanueit AND:

1 ecm nF.=0 om ecex Kk;

1
0, unaue,
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Ecau xoTsi Obl OAMH YYHTHIBAEMBIH 00OPOT daeT MOJOKUTEIBHYIO aKTHBHOCTH,
npuHuMaetrcss  S; = 0 U TOYKa CUUTAETCS MOKPhITON. [T0OBTOpHBIC MOMaaHus TOW e TOYKU B
aKTHBHBIC 30HBI HE MEHSIOT OMHApHBIN Mokaszarens. Ecou S; = 0, cymectByeT XOoTsi OBl OJUH
BKJIIIOYEHHBINH 060poT Ken, = 1, st kotoporo (& + (k—1)C) > 0.

B paboueM umcTe 3HAYEHHUS pPa3BEPTOK IMOBTOPHO WHTEPIOIMPYIOTCS Ha OO0IIeH
okpyxHoii cetke. Ilepexmouarens VKl ympasasier Beimonnenwem pacdera: mpu VKl = 1
BbIuuciieHUsT npopoinkarores, npu VKI = 0 Beimonasiercss onepatop break. Pesymsrar oxBara
UHTEPIIPETHUPYETCS TOJIBKO MOcie 3aBepiieHus pacyera npu VKl = 1. Jloruka mpoBepku pacKpbita
dopmyaamu (5)—(8).

B paboyem smcTe CHadana BBIYMCISIETCS BECh BEKTOp S, 3aTeM Oyok «Cremast 30Ha»
(bopMHUpYyeT HAKOIMTEILHBIN CYETUHK:

score, =S,  score =score, +s;,, 1=2,..,N. (7)
Ilpu S; =1 cueTyMK yBEIWMYMBACTCSA HA eauHMIly, TIpH Si =0 COXpaHsAET MpexHee
3Hauenue. [ToaroMy Max(sCore) paBHO OOIIEMY YHCITy HEIMOKPHITHIX OTCYeTOB. HecMorpst Ha
Ha3BaHUe OJIOKA, 3TA BEJIMYMHA HE SBJIACTCS JUIMHONW HAaWOOJBIIEH HEMPEPHIBHOW CICTION AyTH.
J10JIs1 HETTOKPBITBIX OTCYETOB M HAKOIIJIEHHOE IIOKPHITHE PABHBI:

100 N
pr, = Wzl =1si, 1n, =100— pr, (8

Ob6a mokaszaTessi BBIpRKAIOTCS B mporieHTax. MHAekc h momdyepkuBaeT 3aBUCHMOCTb
pe3yibpTaTta OT Iara OKPYXKHOW CETKH; B HUCXOJHOM JIUCTE JOJSI HEMOKPHITHIX OTCYETOB
o0o3HaueHa pPr. HaxomneHue OLIEHWBAETCS TMPU TMOCIEAOBATEIHLHOM YBEIMUYEHHUU YHUCIA
yuuThiBaeMbIx 000potoB oT 1 nmo Ko Ha omuoit m Toit ke cerke u3 N orcueroB. [lpu
¢dukcupoBanubix D, h u kputepun akTMBHOCTH T0OaBICHHE 000POTa MOXKET TOJIBKO COXPAHUTh
WIN YBEJIUYUTH 7. TIOKPBITBIA y3€ HE CTAHOBUTCS HEMOKPBITHIM. OTOT WHBapPHAHT
UCIIONB3YETCS TSl KOHTPOJIS MOCIE0BATEIbHBIX PACUETOB.

Mopens mnpegHazHau€Ha Uil BBIUMCICHHUS OXBaTa TpHU 3aJaHHBIX KOOPJWHATAX
U3MEPHUTENbHBIX 30H. [IpM W3MeHEHMH TeOMeTpuH BxOiHble MaccuBbl Rail dopmupyrorcs
3aHOBO; TPU M3MEHEHUHU AHAMETpa TMEPECUUTHIBAIOTCS OKPYXKHAs CETKAa M KOOPAMHATHI BCEX
pa3BepTok. [lokazarens «Cremnas 30Ha» XapakTepu3yeT JONI0 HEMOKPBHITHIX OTCUETOB, a HE
pa3mepsl aedeKTa Uiu JOCTOBEPHOCTh €ro OOHAPYKEHHS.

Uucno pa3BepTOK [ODKHO YYMTHIBATH BCIO JJIMHY YdYacTKa, BKJIIOYas MOCIEIHHIMA
HEMOJHBIA 000poT. B 00111eM cirydae oHO onpeensieTcs Kak:

K(D):[);;‘SX—‘. )

st yuactka mwHOM 21355 MM nipu D = 844 mwm TpeOyercst neBATh pa3BepTOK, a NpH
muametpax 868, 957 u 900 mm — Bocemb. IIpu X > Xmax aKTMBHOCTH 33/1a€TCS PABHOM HYIIIO,
MOATOMY TOCJTCIHUNA HEMONHBIA 000pOT He JobamiseT 30H 3a mpenenamu yvactka. K(D)
XapakTepu3yeT y4eT BCEro MyTH M OTJIMYaeTcsi OT HoMepa o0OpoTa, B TEUEHHE KOTOPOTo
BIIEPBBIC TOCTUTAETCS MTOJTHBIA OXBAT.

Gynkuums linterp 3a npexenamu  TaONMYHOTO Uana3oHA BBIMOJHIET JIHMHEHHYTO
IKCTPAMOJISINI. B cormacoBaHHOW MaTpulle HadYaJIbHBIE H KOHEYHBIE OTIOPHBIC OTPE3KH UMEIOT
HYJIEBOH ypoBeHb. YciioBre (3) JOMOTHUTENBHO 33/1aeT HYJIEBYIO akTHBHOCT BHE 0 < X < Xmax U
UCKIIIOYAeT MOSBJICHHE pACUCTHBIX 30H 3a MpeIeiIaMH YdYacTKa NPH H3MEHEHHH BXOJHOTO
npoQuIs.
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YcnoBue |;>0 yuuThiBaeT CKOJb YrOJHO MAIYIO MOJIOKHUTEIHHYIO aKTUBHOCTH Ha
nuHenHbIX ¢poHTax. Ecau BMecTo Hero ucnonb3yercs nopor le >, rne 0 < <1, adpexTuBHas
JUTMHA aKTUBHOTO IPOMEKYTKA U3MEHSICTCS:

Qs () =0 +2e(1—7). (10)

[Mopor t npumensietcs K | 10 ymMHOXKeHus: Ha HOMep ob6opoTa K. [Tpu 7 = 1 y4yuTsiBaeTcs
HOMHUHAJILHOC HOMHUHAJIbHAs W3MepuTenbHas 30Ha [D; c]; ycmosue I, > 0 nmomomuHuTEenbHO
BKIIIOUAET JIMHEWHBIE (POHTHI IMIUPHHOH ¢&. DOTH KPUTEPUU CIEIYeT pa3iudarh IMpu
COIIOCTaBJICHUU PE3YyJbTATOB C MOJCIIbI0O HOMHHAJIBHBIX 30H JUTMHOW (. DH3MUYECKUIl CMBICI
1opora CBSI3BIBACTCA C KaTMOpPOBKOW H3MEPHUTEIHHOrO0 KaHama. J[si OIEHKH BEpOSTHOCTU
oOHapy>xeHUs JedeKTa HyKHbI OTACIbHBIC JaHHBIE O YYBCTBUTEILHOCTH, HArpy3Ke, CKOPOCTH,
IyMe, MPOCKaIb3bIBAHUH U 00pabOTKe CUTHAIA.

B pa6ore [14] npemioskeHbl alrOpUTMbI BBIABICHUS 1e()EKTOB MOBEPXHOCTH KATaHHUS I10
TEH30METPUYCCKUM CHTHAJIAM, a UX PE3yJIbTAThl COIOCTABJICHBI C BU3YyaJIbHO-U3MEPHUTEIHHBIM
KoHTposieM. B wuccinenoBanun [15] nedopmanmu penbca TOA JABMKYIIMMCS OJBHKHBIM
COCTaBOM HM3MEPCHBI C MPHUMEHEHHWEM ONTHYECKON TEH30METPHH; PACCMOTPEHBI KaTUOpOBKA
JATYUKOB M YPOBEHb IIyMa. OJTH Pe3yJIbTaThl OOOCHOBBIBAIOT HEOOXOAMMOCTH OTIIEIBHOM
MPOBEPKH HM3MEPUTEIBHOTO KaHalla TP WCIIOIH30BAHUKM T€OMETPUICCKOW MOJICIN JUTs 3a7ad
JIMarHOCTUKHU.

PabGora mopmenu mokazaHa s W3MEPHUTENBHOTO ydacTka iumHOM 21355 MM mpum
muamerpax D = 868, 957 u 900 mm. [{ns kaxxmoro auametpa mpoduwis Rail coxpansercs, a B
f Rail mepecunThIBarOTCS JIMHA OKPY)KHOCTH U KOOPJAMHATHI Pa3BEPTOK. YUUTHIBAIOTCS BOCEMb
pa3BepPTOK, BKJIIOYAs MOCICAHUN HEMOJHBIA 000poT; mepekaodatead Ni...Ns u VKl paBHBI
enunuie. Ha pucynke 2 npejcraBiieHbl HCXOHbIe quarpamMbl Mathcad, comepikariue mpoduim
aKTUBHOCTH U BBIXOJ OJioka SS.

a) D = 868 mm

30HBI 00CICI0BAHHA KOIeca IIPH KaI0M obopoTe
1 T

G
8 Rails)
o
e

7| Raily) 8
. L2y
6| Rail;}
o

3
3| Raily ]-\'3

(4
4 (Rail;)

3
3| Rails ]-\'3

@
2| Rail; )
o

e
1(Raily) 40
o

:

21x10* 22x10*

4 ‘ ‘ 4 ¢ ‘ 4
(Rt} -+ 0L (Raity) -+ 1L (Rait) 4 2L (Raity) P4 4L (Raity) ¥ 4L (Raity) D 5L Rty

e
+6L(Raily) 7L
Pacctoanme, MM

Crenbie 30HBI Ha KoJece MOCIE MPOXOXICHHA H3MEPHTEIBHOTO yUACTRA

85,

Pacctosume, MM
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<1>+lL.(le,]<1>+21,,(lej]ﬁ)ﬁiL.(lej}<1>+4L.(lej}(l>+iL.(Raﬂ;}(l>+6L,(Rm13}(l>+1L

(M3]<1>+0L,(Rm13]
Paccroanme, MM

Cremple 30HBI HA KOTECE TIOCTE TPOXOXICHHA HIMEPHTCIBHOTO yHUacTKa
T

13

55 1f

0 1x10° 210°
88,

Paccroamme, MM

B) D =957 mm
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22x10° 23x10*

24x10°
(Railj}(l>+0L.(lej}<1>+lL,(Rail3](1>+2.l.,(Railj}(l>+jiL.(le,]<l>+4L,(Rails)(l>+iL.(lej}<1>+6L.(Rm13]<l>+7L
Paccrosaue, MM
Cremble 30HBI HA KOTECE TIOCTE MPOXOAKICHIA H3MEPHTEIBHOTO YIaCcTKa

13- B

88, 1 4
03 4

o 1 1 1

0 1x10° 2x10° 3x10°

85

Pacctossme, MM

Pucynok 2 — JTuarpammbr Mathcad asist usmepurtensHoro yuactka munHoi 21 355 mm: a —
D =868 mm; 6 — D =900 mM; B — D = 957 mm. Bepxuue naHenu — nmpo(HiIn aKkTUBHOCTH 10
000poTaM; HIDKHUE — pe3ybTaT 010ka SS
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B BepxHuUX mMaHENsSX TOPH3OHTAJIbHBIC KOOPAWHATHI Mpoduieii comepkar CIBUTH,
KpaTHble JUTMHE OKpykHOCcTH Katanus C = zD. B rpaduueckux BbIpakeHHSX paboyero JMcTa
sTa nnuHa oOo3HaueHa L. CremoBaTenbHO, BepxHSS aOcmmcca SBISETCS KOOPIUHATOU
OTOOpaKEHHsI C YYETOM CIBUTA M caMa 10 ce0e He 3ajaeT JUIMHY H3MEPUTEILHOTO ydacTKa
OpauHaThl YCIOBHO MAcCIITAOUPYIOTCSI HOMEPOM KPHBOW; HOMEp U IBET MO3BOJISIIOT Pa3iiuvaTh
HaJIO’KeHHbIE Mpod K. BricoTa nBeTHOW 00JIACTH HE SBISIECTCS MPOIIGHTOM OXBaTa, 3HAYCHHEM
HArpy3KH WM YyBCTBHTEIBLHOCTH JaTUHKA.

HwxkHue manenu cozepskat BeIXoJ1 010Kka SS Ha 001Iel OKpyKHOM ceTke. 3HaueHue S; = 0
COOTBETCTBYET MOKPHITOMY Y31y, a S; = 1 — y31y, ocTaromemMycsi BHE aKTHBHBIX 30H Ha BCEX
BKJIFOUCHHBIX pa3BepTkax. Ha muarpammax mas D = 868, 957 u 900 MM wurTorosas KpuBas
COBIAJIaCT C HYJIEBEIM ypoBHeM. lIpu HyneBOM BEKTOpe SS HAKOMUTEIBHBIA CUCTUYMK TAKKE
paBeH Hy:0, mo3toMy pry = 0 % u 7, = 100 % 1o dpopmynam (7) u (8). PesynbTar oTHOCHTCS K
00BEIMHEHNIO BCEX BKIIIOYCHHBIX pa3BepTOK. s ompeneneHus MEpBOTO 00OpOTa IOJIHOTO
OXBaTa UX HEOOXOJMMO BKJIFOYAThH IOCJICIOBATEIIBHO; HTOTOBAsi HyJIeBasi KpHBasi cama 1o cebe
ATOT HOMEP HE yCTAaHABIINBACT.

YucioBoit pe3yabTaT AMarpaMm MpoOBEPEH OTACIbHBIM BhIYUCICHHEM 10 GopMmyiam (3)—
(8) O6e3 cumThIBaHMS 3HAYCHUI ¢ M300paxkeHUs. [10 KOOpIUHATAM MPHIOKECHUS CHOPMUPOBAH
npopwib ¢ 198 oOmOpHBIMH TOUYKaMH; IS KaXIOW OKPYKHOH KOOPIWUHATHI BBIYHCIICHA
aKTHMBHOCTh Ha BOCBMH pa3BEpTKaxX M BBINOJNHEHA Jiormyeckas mposepka SS. Ilpu h = 0,1 mm
cetku coaepxar 27270, 30066 u 28275 y3noB coorBercTBeHHO A D = 868, 957 u 900 mm. Bo
BCEX TPEX CIydasX YUCJIO HEMOKPBITHIX Y3JIOB PAaBHO HYJO, YTO COIJIACYETCS C HIDKHUMU
MaHESIMH PUCYHKA 2.

[Mpu ymenbmenun tmara h mgo 0,05 mm u HemsmenHoi mmpune ¢ponra € = 0,1 mm
HETMOKPBITHIX Y3JIOB TaKkkKe He OOHapykeHo. J(omoJHUTeNnbHas MPOBEpKa BBHIMOTHEHA MPSIMBIM
conoctaBnenneM koopauHar & + (kK — 1)C ¢ HomuHanpHbIMU 30HamMH [D; €] u3 npunoxenuns. Ona
Jaa TOT JKe pe3yJbTaT, 9To u mpoBepka |, > 1: Ha obenx cerkax oxsaT coctaBisier 100 % ms
Ka)XI0ro U3 Tpex AuameTpoB. ClieJoBaTeIbHO, UTOTOBBIA CETOYHBINA PE3YIbTAT COXPAHIETCS MpU
YMCHBIIICHUN IIara ¥ HWCKIIOYEHUW JUHEHHBIX ()POHTOB M3 AKTUBHBIX 30H. JTa MPOBEpKa
MOJTBEPXKIAET COTJIACOBAHHOCTh BBIYMCIICHUN JUIS YKa3aHHBIX BXOJHBIX JAHHBIX W HE
pacmpocTpaHseT BBIBOJ] Ha BECh TUATIA30H TUAMETPOB.

[IpakTuueckass JTOCTOBEPHOCTH TEH30METPHUECKOTO KOHTPOJS TpeOyeT OTIENbHBIX
MPOBEPOK KaTHMOPOBKH, MOTPEITHOCTH, BOCITPOM3BOIUMOCTH M MIOBTOPSIEMOCTH n3Mepenuii [3,4]
Bepudukaius MexaHHUECKOW MOJENM B3aUMOJICHCTBUS Kojeca W penbca [5] momosmHseT
npoBepKy reometpud. [lomydernsrit mokaszarenb 100 % xapakTepu3yeT oXBaT pacdeTHBIX TOYCK
OKPYKHOCTHU U HE ONPEIENIeT BEPOATHOCTh OOHAPYKEHUS AeeKTa.

3akJir0ueHue

Pa3paborana BBIYMCIWTENbHAS TOCTAHOBKA OIEGHKH T'€OMETPHYECKOTO  OXBara
OKPYXXHOCTH  KaTaHus Kojeca ® peanm3oBana B Mathcad kak corjacoBaHHast
nocienoBarenbHocTh OmokoB Rail, f Rail, SS u «Cnenas 3ona». PacuerHo-MeToaMyecKuii
pe3yabTaT COCTOMT B (hopMaNM3alu Tepexoja OT KOOpPAMHAT H3MEPHUTEIbHBIX 30H K
HAKOIIJICHHOMY TTOKAa3aTeJI0 HETIOKPBITHS C SIBHBIM YYE€TOM HEAKTUBHBIX MPOMEXKYTKOB, TPAHHMIL
ydacTKa M €IUHOW OKpyXHOM ceTku. Jlormueckoe OOBEAMHEHHE PA3BEPTOK HCKIIOYAET
MOBTOPHBIA YYET OJHUX U TEX K€ Y3JIOB MPH MEPEKPHITHH U3MEPHUTENbHBIX 30H. 3aJaHHbIC
YCIIOBHSI COTJTACOBAHMS BXOHBIX JAaHHBIX U Pa3/IeIbHOEC PACCMOTPEHHUE IIara CETKH N ¥ MIUPHUHBI
UHTEPIOSIIIMOHHOTO  (pOHTA € 00ECIEeYMBAIOT BOCHPOU3BOJUMOCTh  BBIYUCIUTEIHHON
MOCJIEIOBATEIHHOCTH.
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Hus yuactka mmuHoi 21355 MM ¢ 31 akrtuBHOW 30HOW Tpu auamerpax 868, 957 wu
900 MM mocne OOBEAMHEHHS BOCBMHU Pa3BEPTOK YHCIO HEMOKPBITHIX Y3JI0B PAaBHO HYJIO, a
TEOMETPUYECKHI OXBaT Ha TPUHATHIX pacyeTHbIX ceTkax coctamisier 100 %. HesaBucumbiii
nepecueT moaTBepAwa pesyiabrar mpu marax h = 0,1 w 0,05MM W mpH ydere TOJIBKO
HOMHUHAJIBHBIX 30H [D; C]. Takum 00pa3zom, A paCCMOTPEHHBIX BXOIHBIX JAHHBIX UTOTOBBIH
CETOYHBI OXBAaT COXpaHSAETCS MPU YMEHBIIEHUWHU IIara U UCKIOYEHUH HHTEPHOISIMOHHBIX
¢dpoHTOB M3 akTUBHOro MHOXxecTBa. CorjacoBaHue Imepecuera ¢ jauarpammamu Mathcad
MOJITBEPXKJIAET KOPPEKTHOCTh OOBEIMHEHUS PA3BEPTOK U OMNPEICIICHUSI HEMOKPHITHIX Y3JIOB B
ITHX pacyeTax.

[IpennokeHHass  BBIYUCIUTENbHAs ~ MOCTAHOBKA  MOXET  HPUMEHATHCS  JUIA
MPEIBAPUTEIILHOM MTPOBEPKH 3a/IaHHBIX CXEM M3MEPUTEIBHOTO Y9acTKa U UX COIOCTABJICHUS TI0
reoMeTpuueckoMmy  oxmary. lloaTBepkaeHHBIH  pe3ylnbTaT OTHOCUTCA K  NPUHATOU
KOH(UTYpaIlK, PacuyeTHBIM CETKaM W BBIOpAaHHBIM JIuamMeTpaM. Ero pacmpocTpaHeHue Ha
HENPEPBIBHYIO OKPYXKHOCTh U BeCh pabOuMii JuanazoH JUaMeTpoB TPeOyeT AOMOIHUTEIHHOTO
TEOMETPUYECKOTO aHain3a. BeposSTHOCTh OOHapykeHUs Ne()EKTOB JOJDKHA OMPEISISIThCS IO
SKCIIEPUMEHTANBHBIM JIaHHBIM C YYETOM KaluOpOBKH, YYBCTBUTEIBHOCTH U 00pabOTKU
WU3MEPUTEIILHOTO CUTHAA.
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AN INTERVAL-BASED ALGORITHM FOR ASSESSING THE GEOMETRIC

Abstract

Keywords:

COVERAGE OF A RAILWAY WHEEL TREAD

Abdiraxmanov J.A.
Tashkent State Transport University (Tashkent, Uzbekistan)

An algorithm is presented for assessing the geometric coverage of a railway
wheel tread as the wheel passes through a measuring section. The 21355
mm-long section is represented by nine groups of repeating intervals, with
the position and length of the active zones defined by the parameters of each
group. The intervals are projected onto the wheel’s rolling circumference,
with C(D) = #D as the period. The total length of the union of covered arcs,
the remaining uncovered length, and the number of revolutions required to
achieve full coverage are then calculated. For wheel diameters of 844, 868,
894, 900, 921, and 964 mm, respectively, full geometric coverage under the
adopted model is achieved during the 4th, 8th, 4th, 4th, 5th, and 6th
revolutions. The practical contribution of the study is the formalization of the
interval-based calculation and the independent verification of coverage for a
specific measuring-section configuration. The model assesses geometric
coverage only; it does not evaluate sensor sensitivity or the probability of
detecting a defect.

railway wheel, wheel tread, geometric coverage, measurement zone,
Mathcad, interval model

WHTEPBAJIBHBIN AJITOPUTM OLHEHKW TEOMETPHUYECKOTO OXBATA
INOBEPXHOCTHU KATAHHUA )KEJIE3HOJOPOXHOI'O KOJIECA

Aoaupaxmanos K.A.

TamKkeHTCKHii TOCYAapCTBEHHBINH TpaHCHOPTHBIN yHUBepcuTeT (TamkeHTt, Y30ekucraH)

AHHOTAIUA

IIpedcmasnen aneopumm OYeHKU 2eOMempUiecKko20 0Xeama NO8epXHOCIU
KAMAaHUsl JHcene3H000POACHO20 KOlecd Npu NPOXOHCOEHUU USMEPUMENbHO20
yuacmka. Yuacmok Oaunou 21355 mm  onucan Oeeamvio epynnamu
NOBMOPAIOWUXCSI  UHMEPBANIO8, NONoMdNCeHUue U ONUHA AKMUBHBIX 30H
3adaromcs  napamempamu  epynnel. Humepeanvl npoeyupyromcs —Ha
oxkpysichocmb  kamanust ¢ nepuooom C(D) = 7D, nocre ueco
paccuumuleéaomes  OMUHA 00beOUHEeHUs] O0X8A4eHHbIX OJy2, OCMAamoyHas
HeoxeayeHHas ONUHA U YUCIO 000pomoe 00 noaHoz2o oxeama. J[is
ouamempos 844, 868, 894, 900, 921 u 964 mm noawnviil ceomempuueckuil
oxeam no npuHAmMou Mmooeiu Oocmueaemcs 3a 4 — 8 obopomos.
Ilpakmuyeckuti  6xk1a0  pabomvl  cocmoum 8  (POPMATUZOBAHHOM
UHMEPBANLHOM pacyeme U He3a8UCUMOLL NposepKe 0X8ama OJisi KOHKPEMHOU
KOH@ueypayuu  uzmepumenvHozo yuacmka. Mooenv — xapaxkmepuzyem
2eoMempuyeckyio NOJIHOMY KOHMPOIA U He OYeHU8aem 4y8CmeumenbHOCb
0amyuKo8 Uiy 6epossMHOCMb 0OHAPYHCeHUs oedexma.
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KiroueBbie JHCENE3HOOOPONCHOE KONeCO, NOBEPXHOCMb KAMAHUsL, 2e0MempuyecKull
cJIOBA: oxeam, usmepumenvras sona, Mathcad, unmepsanvuas mooenn

BBeagenue

OrneHka reoMeTpUYecKoro oxBara HE00X0AuMa MPU MPOCKTUPOBAHUH IYTEBBIX CHCTEM
KOHTPOJISL  KEJIE3HOJOPOXKHBIX Kojiec. (OHa TIO3BOJIIET ONPEACIHTh, OCTAIOTCS JIM Ha
NOBEPXHOCTH  KaTaHWs  HEOOCIEeNOBaHHBIE JYI'M TPH  BBIOPAaHHOM  PACIOJIOKEHHH
U3MEPUTEIIBHBIX 30H. B MaHHO# paboTe 0XBaT OIIEHUBAETCS MHTEPBAIBHBIM PACUETOM C YUETOM
JiaMeTpa KoJieca U HAJIOXKEHHUS 30H 32 HECKOJIBKO 000pOTOB. PacdyeTsl BHITOTHEHBI IS y4acTKa
JnrHOM 21355 MM M 1IecTH KOHTPOJIBHBIX JTHAMETPOB.

[Ipy w3MepeHNH Ha CTAlMOHAPHO YCTAHOBJIEHHOM YYaCTKE CHUTHAJ PETUCTPUPYETCS
TOJILKO TOTJIA, KOTJa TOYKM TIOBEPXHOCTH KaTaHHs KoJieca NPOXOJAT Yepe3 AaKTHBHBIC
U3MEpUTENbHBIC 30HBI. Hannuue gaT4nkoB Ha y4acTKe caMo 1o cebe He rapaHTUpyeT KOHTPOJIb
KaXJI0i TOYKH OKPYXHOCTH: YaCTh JIyT MOXET M3MEPAThCS MMOBTOPHO, a YaCTh — OCTABaThCS BHE
KOHTpoJs. [loaTOMy oOlleHKa AODKHA YYHTHIBATH OJHOBPEMEHHO T'€OMETPHIO M3MEPHUTEIHHBIX
30H, MX B3aMMHOE MOJIOKEHUE U AuameTp kouseca [1-6].

B pabore [1] o6ocHOBaH BBIOOP CXEMBI pa3MEICHHS ITyTEBBIX TATYUKOB JUIS BBISIBICHUS
nedexroB kosec. B pabore [2] aHaIM3MPYIOTCs COCOOBI U3MEPEHUSI CHIIOBOTO BO3JCHCTBHUS
MOJIBIDKHOTO COCTaBa HAa MYTh M CHUCTEMBl TEXHHYECKOTO KOHTPOJS KOJEC TpPH JIBMKCHUU
noesaa. B pabore [3] omeHuBarOTCSA BOCIIPOU3BOAUMOCTD M MIOBTOPAEMOCTD TEH30METPHUECKOTO
KOHTPOJISl TIOBEPXHOCTH KaTaHWs JBIKYIIMXCS Koyiec, a B [4] omucaHo M3MEpeHHe CHIT MEXITy
KOJIECOM H PEJIbCOM IO KacaTeJIbHBIM HanpsukeHusM. Pabotsr [5, 6] mocesieHb 00HApYKEHUTO
MOJI3YHOB C HCIOJB30BAHMEM BOJIOKOHHO-ONTHYECKMX JATYUKOB W IyTEBBIX HM3MEPEHHU
yCcKopeHHs penbca. B pabore [7] omucaH u3MepuTENbHBIA ydacToK jimuHOM 21355 MM, mis
KOTOpPOTO 3asBJICH IIOJIHBI T€OMETPUYECKHI OXBaT auama3oHa guameTpoB 844-964 wmw.
Hacrosimast cratest gopmanm3yeT pacdeT STOH CXeMbI 4depe3 OObeAMHEHHE NEePHUOTUYECKUX
WHTEPBAJIOB U HE3aBHCUMO MPOBEPSET pe3yibTaThl AJA IIECTH KOHTPOJBHBIX HAMETPOB,;
HETIPEePHIBHBIN MaNa3oH 371eCh TOBTOPHO He JoKasbiBaercs. Pabotel [1-6] paccmarpuBaroT
BBIOOp M3MEPUTENBHON CXEMBbI, U3MEPEHNE CUTHANIOB WU BBHISBICHHE NE(EKTOB; B HACTOSIIEM
pacueTe IMOKasaTellb XapaKTepU3yeT TEeOMETPUYECKH OXBAaT W HE 3aMEHSEeT TUarHOCTUKY
nedexra.

B mnarente [8] paccMoTpeHa npyras TpexCEKIMOHHAs KOH(DUTYypaIys U3MEPUTEIBHOTO
y4acTka, B KOTOpoH (pa3oBoe CMeEIIeHHe M3MEPUTENbHBIX 30H MPUMEHSETCS Uil YCTpaHEHUs
«CTITIBIX 30H». Pe3ynmpTaThl mMaTeHTa OTHOCATCS K WHOW CXeMe M HalpsSIMylo C IapaMeTpaMu
tabmuipl 1 He comoctaBisitoTes. O030p [9] cucremaTH3MpyeT MOAXOBI K KOHTPOJIKO COCTOSHUSI
KETEe3HOIOPOXKHBIX Kojec. B pabore [10] curnanm nmedexTa BOCCTAHABIMBACTCS MO JAHHBIM
HECKOJIbKUX MyTEBBIX JAaTYMKOB C MPUBSI3KON OTCUETOB K OKPY)KHOU KoopauHaTe kojeca. B [11]
UCCIIETyeTCsl TIPEICTAaBUTEIFHOCTh OJHO-CPE30BOTO M3MEPEHUsT MPOdUIIsl IO OKPY>KHOCTH, a B
[12] ommcana onTuyeckas cuCTeMa HM3MEpPEeHHUs IuaMeTpa Kkoieca. B pabore [13]
paccMaTpuBaeTcsi 0OHapy)XeHHE MaJbIX NePEKTOB IMPH IBIKCHUH I0€37a C HMCIIOJb30BaHUEM
BOJIOKOHHO-ONITUYECKUX JAaT4MKOB; 0030p [14] cucTeMaTU3UpyeT COBPEMCHHBIC ITyTCBBIC
cucTeMbl MOHHMTOpUHTa kojec. B [15] wuccienyrorcst kaauOpoBKa TEH30METPHYECKOTO
WU3MEPUTENLHOTO YYacTKa M MOTPEIIHOCTH U3MEPEHUS CHUIT.

Hama 3agayua 3aximo4aercss B TOM, 9TOOBI OIEHHTh TEOMETPUIECKHI 0XBAT MOBEPXHOCTH
KaTaHus Koyec auamerpoMm 844-964 MM Ha M3MEpHUTEIBHOM yuyacTke AIuHON 21355 mm. [{ns
pacdeTa BbIOpaHbI IIECTh KOHTPOJIBHBIX auameTpoB: 844, 868, 894, 900, 921 u 964 mMM; KaKIbIi
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JTUaMETp paccMaTpUBAETCs OTAEIbHO. Bkiaa paboTel cocTOUT B (hOpManu3alii U HE3aBUCUMOM
IIPOBEPKE MHTEPBAIBHOIO pacyeTa KOHKPETHOM CXEMbl: AKTHUBHBIE 30HBI KOMITAKTHO 3a/aHbI
napamMeTpamu JEBSITH TPYII, UX MPOEKIMU HA OKPYKHOCTh OOBEAUHSIOTCS 0€3 MOBTOPHOIO
ydeTa NEPEeKPBITUH, MOCIE YEero ONpeNessieTcs OCTAaTOYHAs HEOXBAay€HHas Iyra M IyTh J0
nomHOro oxpara. OOnacTh BKJIaga OrpaHUYCHA BOCIPOHW3BOJAMMON TPOBEPKOWM  ATOU
KOH(UTYypaluy; NepuoandecKkas IpoeKuus U 00beIMHEHNE HHTEPBAIOB PAaCCMATPUBAIOTCS Kak
MaTEeMaTHYECKUN ammapaT, a He Kak HoBas oOmias omepainus. Mojaenb ONHCHIBAET TOJIBKO
FEOMETPUUYECKYI0 IIOJIHOTY KOHTPOJIS; 4YYBCTBUTEIBHOCTh JAaTYMKOB M  BEPOSITHOCTH
oOHapyxeHus AedeKTa B pacyeT HE BXOISAT.

[Ipu xauenuu xoseca 0e3 MPOCKalb3bIBAHUS MYyTh, MPOIICHHBIN 32 OAUH 000POT, paBeH
JUTMHE OKPY’KHOCTH KaTaHUS:

C(D)=aD 1)

3necy C(D) — nnuHa OKpyKHOCTH KaTaHus, MM; D — quaMeTp kosieca, MM.

Koopaunara X 3agaeTcst BooJib U3MepuTeNbHOro yuactka. [Ipu nepexone k koopauHaTe
Ha OKPY>KHOCTH YUUTHIBAE€TCA HOMEP 000poTa!

L
X, D) =xmodC(D), N =|—X 2
$(x,D) (D) ) 2
3nech & — KkoopauHata TOukd Ha okpyxHoct, 0 < & < C(D); L,, — nnuHa

U3MEPUTENBHOT0 ydacTka; Ny, — 4ucio o00OpOTOB MpU MPOXOKIESHUH BCEr0 yyacTKa, BKIIOYas
NOCJIETHUM HENOIHBIN 0060pOT.
[Monoxxenue i-it ©I3MEPUTEITHHOI 30HBI BIOJIb yYacTKa 33aeTCs aKTUBHBIM HWHTEPBAJIOM |;
= [A,, B]. [Ipoekunu Bcex akTHBHBIX HHTEPBAJIOB Ha OKPY>KHOCTh KaTaHUSI OOBETUHSIOTCS:
Q(D)={(x,D):xel,ulu..Ul_} (3)
3nece Q(D)— yacTh OKPY)XHOCTH, MOMABIIAs IMOJ KOHTPOJb; M — YUCIO aKTHBHBIX

UHTEPBAIOB. J{JIs1 HAKOMMTENBEHON OIIEHKH K KOHIYy K-TO MOJHOT0 000pOTa YUYUTHIBAIOTCS YacTH
AKTUBHBIX HHTEPBAJIOB, PACIOI0KEHHBIE 10 KOOPAMHATHI

X = KC(D); nnst Bcero y4actka yuuTbiBaroTcs Bce nHTepBaibl npu 0 < X < L. [Ipoekimro,
IepeceKarollyl0 Hayajo KOOpAuUHAT OKpykHocTH ¢ = 0, pa3fensdioT Ha JBa HHTepBaa.
[epexprIBaromumecs: 9acTH MPH 00bEAMHEHNH YIYUTHIBAIOT OJMH Pa3.

OOmast /uiMHA OXBAa4YeHHOM dYacTW M JJIMHA Jyr, OCTaBIIMXCS BHE KOHTPOJI,
OIIPEIETISIOTCS CIIETYIONIIM 00pa3oM:

L, =ulQD) L, =C(D)-L,, (@)

371ech 4 — onepaTop BBHIYMCICHUS CYMMAapHOM NIMHBI OObEIUHEHHS] HHTEPBAIOB; Lovs —
JUIMHA OXBAa4YE€HHOI 4YacTU OKpPYKHOCTH, MM; L., — cyMMapHas IJIMHa IyT, OCTaBLIMXCS BHE
KOHTPOJIs,, MM. OTHOCHTEITbHBIC TIOKA3aTEeIN PACCYUTHIBAIOTCS TI0 (POPMYyIaM:

K= Lo 10006, K. =_ta .100% (5)

"~ c(D) " c(D)

K,.+K,=100% (6)

B wunTepBanpHOM MOIENTW TIONHBIA OXBaT O3HAYaeT, YTO OOBEIUHEHHE TPOCKIIH
COBIAJIAET CO BCel OKPYKHOCTBIO: Loy = 0 MM 1 Kore=100 %. B nmucte Mathcad nonoxxenue 301
npoBepsieTcsl Ha pacueTHo# cetke ¢ maroM h = 0,1 MM. 3HadyeHus B TaOIMIAX HHUXKE TIOTYUYCHBI
no OOBEIMHEHHIO WHTEPBAJIOB, 33JaHHBIX mNapamerpamu Tadmunbl 1; cerka h = 0,1 mMm
UCTIONB3YeTCsl [l YMCIIEHHOW peayln3allii U MPOBEPKH TOYEK. TeM caMbIM HYJEBOW OCTaTOK
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MIOATBEPKIAETCA YCIOBUEM IIOJHOIO MHTEPBAJIBHOIO IIOKPBITHS, & HE TOJIBKO OTCYTCTBUEM
IIPOITYCKOB MEKY OTAEIbHBIMU y3J1aMH CETKH.

N3meputenbHblll y4aCTOK 3a1a€TCs TPEMsI MaCCUBAMU, ONMCBIBAIOLIUMU JIEBATH IPYILI, a
HE IEepeYHEeM KOOpIMHAT KaxJoW 30HbI. TabOnuua 1 mokaspiBaeT mapameTpbl 3TUX IpyIN U
IPaHULBI IEPBOM AKTUBHOM 30HBI B Ka)KJI0M TpyIIIE.

Monogou crieluaaucT ®
8 o . ‘/( Volume 3 | Issue 24 |
M .\
&

Taoauma 1
IlapaMeTpbl H3MEPUTEIBLHOI0 YYACTKA

J X, MM £, MM bj, Mm n; Ej?gg?f iﬁ;{a

1 0 680 336 4 [172; 508]

2 2720 344 0 1 —

3 3064 680 336 4 [3236; 3572]

4 5784 344 0 1 —

5 6128 680 336 4 [6300; 6636]

6 8 848 433 89 1 [9020; 9109]

7 9281 680 336 13 [9453; 9789]

8 18121 514 170 1 [18293; 18463]
9 18 635 680 336 4 [18807; 19143]

3nmecy | — HOMep Tpymibl; X; — KOOpAWHATA e¢ Hadana; {; — IIar MeXIy HadajaMu
COCETHMX WHTEPBAJIOB; b — [IMHA aKTMBHOW 30HBI; N; — YKCJIO MOBTOPSIFOIIUXCS HHTEPBAIOB. B
nocJieTHeM CTOI01Ie yYKa3aHbl Havyasno A, 1 KoHel B;; mepBoit 30HbI; KOOPAUHATHI OCTATBHBIX 30H
pPacCUUTHIBAIOTCS 1O (OPMYTIaMm:

j-1
Xj:;nrlr, X =X+ (k=D (7)

I, =D,
A =Xt , B« =Ax b, k=1..n, (8)

Otpe3ok ot A, nmo B, cuuraercs aktuBHOW 30HOW. B rpynmax 2 u 4 akTUBHBIE
U3MEPHUTEIbHBIC 30HBI OTCYTCTBYIOT, IOATOMY B F€OMETPHYECKOM MOJIeNTH MpuHUMaeTcs 02=ha=0
MM. DOTH HWHTEpBaJbl HE BKIIOYAIOTCS B OOBEJMHEHHE IPOCKIMHA, aKTHBHBIMHU SIBJISIOTCS
ocranbHbie 31 u3 33 uaTepBaNoB. [IpoBepka mmmHBT yuacTka naet Ly, = Zn;{; = 21355 mwm. s 6-
it rpynmel npH £6=433 MM U JAJTMHE HEKOHTPOJIMPYEMOHl IManbHOM 30HbI 344 MM aKTHUBHAs 30HA
paBHa bs=433—344=89 mm.

Pacuer mist kakJa0ro nuaMeTpa BBIOJTHSETCS B OJMHAKOBOM MOCIIEIOBATEIBHOCTH: TO
dopmymnam (7) — (8) cTposiTCsi aKTHBHBIE HHTEPBAJIBI; KOOPIUHATHI HHTEPBAJIOB MIEPEBOIATCS Ha
OKpPYXXHOCTb 10 (opmynie (2); MepeKphIBarOIIMecs TMPOSKIMA OOBEAUHIIOTCS; 3aTeM s
k=1,2,..., BeIUHCISIOTCS Loxe(K,D), Lea(k,D) 1 Koxe(K,D). TlepBoe 3nauenue K, npu kotopom L., =
0, mpuHUMaeTCs 3a Nico. DTa MOCIEIOBATEIBHOCTD 33Ja€T MPOBEPSEMBIH alTOPUTM HE3aBUCHMO
OT KOHKPETHBIX MPOTPAMMHBIX OJIOKOB.

JInst BOCIIPOM3BOAMMOTrO pacyeTa MpH 3aJaHHOM MPOABMKCHUU Xmax KaXkas 30Ha |y =
[Aik, Bj] yuutsiBaetcs Ha otpeske [Ajx, MIN(Bjyk, Xmax)] TP Ajk < Xmax. KOOpAMHATBI OTPE3KOB
nepeBOAATCS Ha OKpyxHOCTh 1o npaBminy & = xmod C(D). I[Npoekuuto, nepecekaromryto & = 0,
pasgensitor Ha vactu B npeaenax [0, C(D)); 3aTem mpoeKiMu COPTUPYIOT MO Hadaly H
OOBEIMHSIOT TEPEeKPBIBAIOIIMECS WM  CONpHKacaromuecss uHTepBaibl. CymMa  JUTUH
00BbEIMHEHHBIX HMHTEPBAJIOB JACT Loy, mocie uvero BeUUCIAIOT Lo = C(D) — Lo B Koxe =
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100Lox/C(D). st otieHKH K KOHILY K-ro MoJIHOrO 000poTa MPUHUMAIOT Xmax = KC(D), a Nio —
HauMmeHnbIiee K, mpu kotopom Le, = 0. JIjist Bcero y4acTka Xmax = Lyu.
a,(qg;) =linterp(Rail,, Rail , g; + (r —1)C(D))) 9)

B peanuzammun Mathcad ¢ynkius Rail ¢opmupyer koopmunatsl rpanun 3oH, a f_Rail
IpOBEPSIET MPOXOXKICHUE TOYKH (; 4epe3 30HbI Ha -M obopore mo dopmyne (9). OyHkiwus
linterp Bo3Bpamaer 3uayenue a.(q;) or 0 mo 1: BHyTpu akTHBHOH 30HBI [A; B] oHO paBHO 1, 3a
npeaenamu [A-0,1; B+0,1] paBmo 0, a ma yuactkax [A-0,1; A] u [B; B+0,1] nuueiino
usmensiercs Mexay 0 u 1. Muaukarop mpomycka 3amaercs npaBmwiom: SS(Q;)=1, eciu MakCuMym
a.(q;) mo r=1,...,N,«(D) pasen 0; unaue SS(q;)=0. CrnenoBarenbho, SS=1 TOIBKO IS y3/1a CETKH,
HE IOMABIIEr0 HU B OJIHY aKTHBHYIO 30HY Ha BCEX Y4HUThIBaeMbIX oOopotax. [loacuer SS maer
YHCJIO TAKUX Y3JIOB; €ro MepeBoj B L, TpeOyeT OTaebHOro MpaBmiia yyera rpaHHYHbIX TOYEK. B
9TO# crathe L., paccynTaHa TOYHBIM OOBEIMHCHHEM HHTCPBAJIOB; COBIIAJICHUE C OICHKOM
Mathcad o SS TpeOyer oTAenbHOro IPSAMOro COMOCTaBIeHuUs. 111 HAKOMUTEIBHOTO Pe3yybTaTa
K KOHILy K 00OpOTOB y4YHWTBHIBalOTCS TOJBKO Mpoxoabl I < K. BepTukanbHbie pa3aeinutesin
000pOTOB Ha TpaduKe CIyKat sk HATJISTHOCTH.

B nepenannom mucre Rail_X u Rail_y cooTBeTcTBYIOT mepBOMy M BTOPOMY CTOJOIaM
npoduns Rail. YV3nber okoio aktuBHO#M 30HbI 3a1aubl Kak (A—0,1; 0), (A; 1), (B; 1) u (B+0,1; 0);
linterp nuHeliHO wWHTepnoNUpyeT 3HaueHHs Mexay HuMu. Dynkius «Crenas_30Ha»
HAKaIJIMBaeT YMCIO TOYeK SS=1 U BBIYHCISAET MPOLEHT PI; mpsMoii popMyIisl mepexoaa ot SS K
L., B MumuMmerpax B jucte HeT. B mepemannom swmcre f_Rail dopmupyer BocemMb MacCHBOB
npoxozos (f_rail_1...f rail_8). I[Tostomy o6mmuii ipenen r=1,..., Ny.(D) onuceiBaeT TpeOyembIit
QITOPUTM, HO HE OYKBaIIbHO TeKyIIyto peanm3anuto: st D=844 mwm N,.,=9.

[Tpy mpoBepke Bcero ydvacTka BEpXHHE mpejen uucia o0opotoB 3amaercs N«(D) =
ceil(L,./C(D)); x xoHiy K-ro momHoro o6opota yuutbiBarorcsi mpoxoasl I < min(k, N,.(D)).
Tabnuunble 3HaYCHUS Lo, paCCUMTAHBI TOUYHBIM OOBEAMHECHUEM MHTEPBAJIOB 1o (opmynam (4),
(7) u (8); cerka h=0,1 MM CIIy’)KUT IOTOJHHUTEIBHOW MPOBEPKOH Touek. [lepenaHHbIi JUCT
Mathcad paccunrtan mis D=886 mm u 3amaet b=bs=0,01 MM, Toraa kak B Taba. 1 3TH aKTHBHBIE
30HBI MPHHATHI paBHBIMH HYJHO; De=89 MM coBmamaer. [Toaromy Tabnmiel 2—3 HE SBISIOTCS
pe3yabTaTaMH ATOTO JIUCTA: OHU IMOJIyYEHbI HE3aBUCUMBIM TOYHBIM OOBEIMHEHHEM HHTEPBAJIOB
no tabu. 1 1uist mecTy KOHTPOJIbHBIX TUAMETPOB.
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e N N N N ~
ITapaMeTphI O0nLenHHeHHE
pametp DopMHIpOBaHUE Moek . I LK
y4acTka - AKTIBHELX - pOeKIH - NIPOEKIIHH +| Loxw Lew Ko
Ha OKPYKHOCTh 110 YHC on
HHTEPBAIOB P _ Jka 100
D, L}q, Ajk_Bjk 000pOTOB k
\ J VRN VRN VRN y,

Pucynok 1 — ITocjieoBaTeIbHOCTH MHTEPBAJLHOIO PAacUyeTa reOMeTPUYECKOr0 0XBaTa

JIist MILTIOCTpaIi HAKOTUICHHUST OXBaTa pacCMOTpeHbI Koseca auametpom 844 n 900 mm.
[Tocie kaXka0ro MONIHOTO 060POTa AKTUBHBIE HHTEPBAJIBI, IPOHICHHBIE KOJIECOM, MTPOCIUPYIOTCA
Ha OKPYXXHOCTh, Ha CIEAyIOIeM 000poTe K YK€ OXBaueHHBIM JyraM J00aBISIOTCS HOBBIC
npoeKIuu. Pe3ynpraTsl 00beAMHEHUS I 9THX JIBYX AUAMETPOB IPUBEICHBI B Ta0IHUIE 2.
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Taoauna 2
M3MeHeHne reoMeTPUYecKOro 0XBaTa 1o YucJjay MoJHbIX 000pOTOB
ITonxkIe D = 844 mwm: D = 844 mwm: D =900 mwm: D=900 mm:
000pOTHI Koxe, %0 Ler, MM Koxe, %0 Les, MM
1 50,69 1 307,50 47,53 1 483,43
2 81,97 477,98 81,00 537,17
3 97,12 76,50 93,92 172,00
4 100,00 0,00 100,00 0,00

IMMOJIHOCTBIO MOKPBIBACT OKPYKHOCTH B TCUCHUC UCTBEPTOI'O o60p0Ta.

[Tocne mepBoro nmoHOro ob6opota oxsadeno 50,69 % nnwnbI OKpyx)HOCTH 111 D=844 Mm
u 4753 % nmna D=900 mm. K koHIly TpeThero o000poTa HEOXBAYEHHBIMH OCTAIOTCS
coorBercTBeHHO 76,50 n 172,00 mm. [y oOoux auaMeTpoB 0ObEAMHEHUE MPOSKINUN BIEPBbIC

100% 1
90% A
80% A
70% A
60% A
50% A
40% A
30% A
20% A
10% A

0%

I'eomerpHueckuii oxsat, %

=@=]) =344 vy =l=D =900 MM

1

3

Howmep oGopoTHOTO HHTepBana, k

4

PucyHok 2 — HakonJieHue reoOMeTPpHY€CKOT0 0XBATA MOBEPXHOCTH KATAHHUA KOJIEC
auametrpom 844 u 900 Mmm

100% 1
90% Ao
80% A
70% A
60% Ao
50% Ao
40% A
30% A
20% Ao
10% 4

0%

leomeTpuyeckmnin oxeat, %

e [) = 868 MM ==lll==D =964 Mmm

3

4

5 6

Homep obopoTHoro uHTepsana, k

Pucynok 3 — Hakon/ieHue reoMeTpH4€CKOTro 0XBaTa MOBEPXHOCTH KATAHHUSA K0JIeC
auametrpom 868 u 964 Mmm
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Jlvanu HAa pUCYHKaX 2 M 3 MOKAa3bIBAIOT HAKOIUICHHOE OOBEIMHEHHE W3MEPHUTEIIbHBIX
WHTEPBAJIOB K KOHIY COOTBETCTBYIOIIETO IOJHOTO 000pOTa, a HE OTJACIbHBIM CHTHAI 3a OJHH
obopor. ns D = 844 u 900 MM monmHBIH T€OMETPUYECKUN OXBAT JOCTUTAETCS K KOHILY
yeTBepToro odopora; st D = 868 MM — k koHITY BochMOTO, a it D = 964 MM — K KOHITY
mectoro obopora. Ha pucynke 3 Buano, uro mis D = 868 MM k KoHIy yeTBepTOro oboporta
oxBar cocrasiisieT 99,80 %, a ocrarou”as HeoXBadeHHAs UIMHA — OKO0JI0 5,49 M.

B tabmune 3 N,, — uncino o60poTOB Kojieca MpH MPOXOKACHUU BCETO Y4acTKa JJIMHOU
21355 MM, BKIItOYAs MOCJIEIHUA HEMOIHBIM 000poT; N, — HOMEP MOJHOro 000pOoTa, K KOHILY
KOTOPOTO HAKOTUICHHBIA OXBAT BIEPBBIC CTAHOBUTCS TOJTHBIM. DTH BEIWYHHBI Pa3TMUYAOTCH:
yuacTtok ansi D = 844 MM COOTBETCTBYET AEBSATH O0OOpOTaM, HO TMOJHBIA OXBaT JAOCTUTAETCs
paHbIIIe.
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Tadauna 3
Pe3yjibTaThl FeOMeTPHYECKOr0 0XBAaTa IS KOHTPOJIbHBIX THAMETPOB
Ne | D, Mmm C(D), mm N, Les, MM Koxe, %0 N100
1 844 2 651,50 9 0 100 4
2 868 2 726,90 8 0 100 8
3 894 2 808,58 8 0 100 4
4 900 2 827,43 8 0 100 4
5 921 2 893,41 8 0 100 5
6 964 3028,50 8 0 100 6

KoHTpONBHBIN MOBTOPHBIN pacueT TOYHOTO OOBEINHEHHSI HHTEPBAJIOB, IIOCTPOCHHBIX TIO
tabn. 1 u ¢opmynam (7) — (8), BocmpomsBen mokazatenu Tabn. 2 U 3 C TOYHOCTHIO IO
npusBezeHHoro okpyrieHus. Jns D = 900 MM mepBoe MOJTHOE MOKPHITHE MOMYyYEHO TMPU X ~
8654,30 MM. Dta mpoBepka MOATBEP’KAAET BOCHPOM3BOJUMOCTh PE3yJIbTATOB IO MapaMeTpam
Tabi. 1.

JUis KaXJ0ro M3 IIECTH KOHTPOJIBHBIX JUAaMETpOB OOBbEIMHEHHME NPOEKIMH Ha Bcel
JUTMHE y9acTKa HE COJNEPKUT HeoXBadeHHBIX OyT: L.,= 0 MM 1 K,=100 %. 3nauenus n,, g D
= 844, 868, 894, 900, 921 u 964 mm paBHBI COOTBETCTBeHHO 4, 8, 4, 4, 5 u 6 obopoTtam. Takum
0o0pa3oM, MaKCHMaJbHOE YHCIO OOOpOTOB /O TIOJHOTO OXBaTra CpeIu pPacCMOTPEHHBIX
JIMaMETPOB PAaBHO BOCHMHU.

Jus D=900 MM rmepBoe IIOJIHOE TMOKPBITHE OKPY)KHOCTH JIOCTHTACTCSl ITOCIIe
npoxoskaeHus npumepHo 8654,30 mm myTH, To ecth npu 3,06 060poTa — B TEUSCHHE YETBEPTOrO
obopora. DTO 3HAYEHHWE OIPENENIeTCS MOMEHTOM, KOrja OOBeIWHEHHWE TPOCKIHK paHee
NPOI/IEHHBIX AKTUBHBIX MHTEPBAJOB BIEPBbIE OXBATBHIBAET BCIO OKPYXKHOCTh. JITMHY ydacTka
nyTd Oe3 CHTHaja HeNb3sl HAlpsIMyI0 OTOXKIECTBISATh C HEOXBAUuEHHOW Jyroil Kojeca: MpH
Ka4eHUU pa3Hble HHTEPBAIBI ITyTH MPOCIMPYIOTCSA HA OJIHU U T€ K€ KOOPMHATHI OKPY>KHOCTH.

3akJi0ueHue

Jns reomerpun Tabmunbl 1 Ha M3MEpUTENbHOM ywacTke JuimHOW 21355 MM pacuer
00BbETMHEHNST WHTEPBAIBHBIX TPOCKIMKA MOATBEPAMII TOJHBIM OXBAaT OKPYXKHOCTH JUISI IIECTH
paccmoTpeHHbIx auamerpoB: 844, 868, 894, 900, 921 u 964 mm. IlonHbIi OXBaT AOCTUTAETCS
COOTBETCTBEHHO 3a 4-M, 8-M, 4-M, 4-Mm, 5-M u 6-m oGoporax. Jlns koneca nuamerpom 900 mMm
00BbeIMHEHNE CTAHOBUTCA MOJHBIM Mocie npumepHo 8654,30 MM myTH, B T€U€HHE YETBEPTOTrO
obopora.

Pe3ynbTaThl OTHOCSTCS TOJIBKO K IIECTH MPOBEPEHHBIM JHAMETPAM M MOAETH KadeHHUs
0e3 mpocKab3bIBaHusA. [IepeHOCHTh BBIBOJ] O TMIOJTHOM OXBaTe Ha HEMPEPBHIBHBIA auana3on 844—
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964 MM 0e3 mapaMeTpuUYecKoro pacuera Henb3s. [ledopmanius komeca U penbca, MOrPerTHOCTH
JATYMKOB M BEPOATHOCTH OOHapyXeHHUs JedeKTa B MOJCIM HE OICHUBAIUCH U TPEOYIOT
OTZIECJIBHON DKCIIEPUMEHTAIILHON IIPOBEPKH.
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