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['maBHas 1enb KypHaia 3aKi0yaeTcsl B MyOIMKaIllMi OpUTMHAIIBHBIX CTaTel,
IPEMMYLIECTBEHHO  HAy4YHOTO0 M HAYYHO-TEXHUYECKOIO  HaIPaBJICHMS,
IPEJOCTABIICHUM  HAYYHOM  OOIIECTBEHHOCTH,  HAy4HO-IPOU3BOJACTBEHHBIM
OpEeINpUITUSIM, HPEICTaBUTENAM OM3HEC-CTPYKTYp, a TaKXkKe CTyJIEHTaM,
MAarvCTpaHTaMm M JTOKTOPAHTAM BY30B BO3MOYKHOCTb 3HAKOMMTBCS C PE3YJIbTATAMHU
HAYYHBIX MCCJIEOBAHUM U MPUKIAJAHBIX pa3pabOTOK MO KIIIOUEBBIM IpobiieMaM B
00J1acTH MEePEeIOBbIX TEXHOJIOT .

3agauu xKypHaa COCTOST:

® B IIPEIOCTABJICHUHU YUEHBIM BO3MOKHOCTHU MMy OIMKALUU PE3YJIbTaTOB CBOUX
VCCIIEOBAHNN 0 HAYYHBIM U HAyYHO-TEXHUYECKUM HAPABICHUSM;

® JOCTHMKEHHH MEXIYHApOIHOTO YPOBHS HAYUYHBIX IMyOJIMKALMN KypHAIa;

® [IPUBJICYCHUN BHUMAHUS HAYYHOU U J€JII0BOM 00IIECTBEHHOCTH K Hanbosee
AKTyaJIbHBIM M IIEPCIIEKTHBHBIM HAIPABICHUSIM HAyYHBIX HCCICIOBAHUM IO
TEMAaTHKE )KypHaa;

® [IPUBJICYCHUH B KYpHAJ aBTOPUTETHBIX OTEUYECTBEHHBIX U 3apyOEeKHBIX
aBTOPOB, SABIIAIOLINXCS CIIEIUAIINCTAMU BBICOKOTO YPOBHS.
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POJIb TIOKOMOTHUBHOT' O JUCIIETYEPA B OBECIIEYEHUU BE3OITACHOCTH
ABMKEHUA U PEI'YJIMPOBAHHUHU IOKOMOTHUBHOI'O ITAPKA
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AnHoTanusa: KadecTBO IEpeBO30YHOrO Ipouecca Ha KEIE3HOLOPOKHOM TPaHCIOpTE
OIIpeJIeNIAETCS] CKOPOCThIO M OE€30IIaCHOCTHIO JOCTABKHU I'PY30B U MACCAXHUPOB
K MECTy Ha3HaueHMs. B JaHHONM cTaThe OCBEIIEHA pPOJb JOKOMOTHBHOTO
JucrieTdepa B OoOecredeHnu O€30MacHOCTH JIBUKEHUS U PEryJIMPOBAHUHU
JIOKOMOTUBHOr0o mnapka. CreiraH BbIBOJ, YTO HENPEPBIBHBIN KOHTPOJb
nepeaayy CBOEBPEMEHHOM M JOCTOBEPHOH MH(OpMAIMM O MPOCIIEJOBaHUU
KOHTPOJIBHBIX IIOCTOB U BPEMS HAXO0XKJIEHUS JOKOMOTHBOB B JIENIO CO CTOPOHBI
JUCIIETYEPCKOrO anrmapara yjIy4iaeT KayecTBa IepeBO30YHOrO Ipolecca.
KiroueBble JIOKOMOTUBHBIN aucrieTdep, O€30MaCHOCTh JBUKEHHS, WH(GOPMAIMOHHO-
CJI0Ba: KOMMYHUKALIMOHHBIE TEXHOJIOTMM, JIOKOMOTHUBHBIA IApK, AUCIETYEPCKUN
amnrmapar.

THE ROLE OF THE LOCOMOTIVE DISPATCHER IN ENSURING TRAFFIC
SAFETY AND REGULATING THE LOCOMOTIVE FLEET
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Abstract: The quality of the transportation process by rail is determined by the speed and
safety of delivery of goods and passengers to their destination. This article
highlights the role of the locomotive dispatcher in ensuring traffic safety and
regulating the locomotive fleet. It is concluded that continuous monitoring,


mailto:marufpolatov4@gmail.ru
mailto:sadikov.bekzat.1507@gmail.com

Young specialist February 2024

’Kac maman | 7 ISSN: 2791-3651
Yosh mutaxassis

Monongoi crieliuaaucT .
. n j"’( Volume 3 | Issue 23 |
M
[

transmission of timely and reliable information about the progress of control
posts and the time locomotives are in the depot from the dispatch apparatus
improves the quality of the transportation process.

Key words: Locomotive dispatcher, traffic safety, information and communication
technologies, locomotive fleet, dispatch apparatus.

BBEJEHUE

C MoMeHTa BBEJECHUS AMCIETYEPCKON CHCTEMBI YNPABIEHUS IIPOLIECCOM IEPEBO30K Ha
KEJIE3HOJIOPOKHOM TPAHCIOPTE M /10 MOMEHTAa NPUHATHUS NPOrpaMMbl peOpPMHUPOBAHUSA U
CTPYKTYPHOM MEePECTPONKHU yIpaBICHHUS KEIE3HOAOPOKHBIM TPAHCIIOPTOM Y30ekucTana (opMbl
U METOJAbl OpraHu3aluMy paboThl ammapara M[OE3[HbIX JUCIETYEPOB IPAKTUYECKH HE
[peTepreBad KOPEHHBbIX M3MEHEHHH. PaboTas KpyriocyTOuHO, AMCIETYEPCKUH amnmapar
o0ecreunBaeT HeMPEePBbIBHOCTh IEPEBO30YHOTO MPOLIECCa Ha CETHU JKEJIE3HBIX JOPOI' Y30eKHCcTaHa.

Haunbonee BaKHBIM MOMEHTOM B 3TOM ITPOU3BOJICTBEHHOM IIPOLIECCE KETEZHOIOPOKHOTO
TPAHCIOPTA SABJISIETCS MOCTOSIHHAs (hr3nyecKast CHOCOOHOCTh JMCHEeTYepa yCIeBaTh NPUHUMATh
YIOPaBJIEHYECKUE pEIICHUs], IJIaHUPOBaThb M KOHTPOJIUPOBATH BCIO PabOTy MpEeaNpHUsITHH U
CTaHUUH 00CITy’KUBAEMOI'0 MOJIMIOHA (y4acTKa) *eJe3HOW JOPOrv, B OTPaHUUYEHHOM TPYI0BOH
orepanyeil MpoMeXyTKe BpEeMEHH, oOecredyrBas MpPU STOM SKOHOMHUYECKYIO 3(()EeKTHBHOCTH
IEPEeBO30YHOr0 Mpoliecca U 6Jaronoryyue MHOIOTBICSIYHOTO KOJJIEKTUBA KeJI€3HOI0POKHUKOB.

Lenp co3zmaHust aBTOMAaTU3UpPOBaHHbIX pabounx wmect (APM) — noBbllieHHe
ONEPaTUBHOCTU U JOCTOBEPHOCTH HH(pOpMAIMU O TOE3JHOM M Tpy30BOM paboTe, KOTOpbIE
JOJKHBI ObUIM TIOBBICUTH KauecTBO U 3((eKTUBHOCTh yrpaBieHUs. CBOEBPEMEHHOCTb U
JIOCTOBEPHOCTh MHOTMX BUOB MH(OpMAIMM HE TOCTUTHYTa elle u ceroans. Ho, Tem He MeHee,
APMB1 yxe coznanbl U QyHKIIMOHUPYIOT Ha XKEJIE3HbIX JOpOrax.

OOBeKTOM ympaBieHUs JOKOMOTHUBHOIO JHCIIETYEpa SIBIIETCS OOEcledeHHe COCTaBOB
JIOKOMOTHBaMHU U JIOKOMOTUBHBIMHM OpuUrazaMu; peryjiupoBaHUE AKCILTyaTUPYEMbIM MapKOM
JIOKOMOTHBOB Ha YYacTKax OOpalleHMs; MOCTaHOBKAa JOKOMOTHBOB B JETIO Ha TEXHHUYECKOE
0o0CIyKUBaHUE M PEMOHT; BBI30B JIOKOMOTHBHBIX Opurajg Ha padoTy; COOJIIOJIEHHE peKuMa
paboThl U OTJbIXa JIOKOMOTHBHBIX OpHraja; COOJIIOJCHHE HOPM COAEP)KaHUS U HMCIOJIb30BaHUS
JIOKOMOTHBOB.

B nedatm wuMeroTCS ps MCCIEAOBAHUM 110 TIOBBIIIEHHIO KayecTBa IEPEBO30YHOIO
mpoiiecca Ha OCHOBE COBPEMEHHBIX HHGOPMAIMOHHKX TexHojorui [1-27]. Omnako, poib
JIOKOMOTUBHOTO JAMCIIeTYepa B oOOecredeHUH Oe30MaCHOCTH JBUKEHUS M PEryJupOBaHUU
JIOKOMOTHBHOTO IapKa OCBEIEHbI HEJJOCTATOYHO.

OCHOBHAA YACTD

Hcnonb30BaHne B TOKOMOTHBHOM XO3SIIICTBE CHCTEMbl aBTOMATHUECKON MACHTU(UKAIIUU
MOJBM)KHOTO COCTaBa BEJETCSA B paMKax aBTOMAaTH3UpPOBaHHOI cuctemsl yrpasieHus (ACYT).
[Tapk T0KOMOTHBOB OCHAIIIAETCS KOJOBBIMU OOPTOBBIMU JaTYUKAMHU, U YCTAaHABIMBAIOTCS TyHKTHI
CUMTHIBAHUS HA KOHTPOJIBHBIX IIOCTaxX JENO s OTCIEKHBaHUS 3aX0Ja-BbIXOJa TATOBOIO
nonBwxkHoro cocrtaBa (TIIC) u3 nmemo. B pamkax nporpammbl ACYT aBToMaTH3MpOBaHHbBIE
paboure Mecta nexypHbIx 1o aerno (APM TUYJI) moakmtodensl K myHKTam cuuThiBanus CAU.

Cucrema  aBTOMAaTHYeCKOM  HIACHTHU(QHUKAMK  TOJABMKHOIO  COCTaBa  IpHU3BaHa
NOJEPKUBATh B JIOKOMOTUBHOM XO031CTBE ONEPATUBHYIO MOJIENb JABH)KEHUS JIOKOMOTHBOB JIJIsI
oOecrieyeHrs OTCIICKMBAaHUS TEXHOJOTMYECKHX LIETIOYEK B pPEalbHOM BPEMEHHM, a TaKXKe IS
(dopmMHpoBaHUs JOCTOBEPHON HMCXOTHONW HWH(POPMALMHU, HCIIOIB3YeMOH B ONEpaTUBHOM U
CTPaTEru4eCcKOM YIIPaBJICHUH HA OCHOBE CUTYAal[MOHHBIX U IIPOTHO3HBIX METOJOB.

BoO3HUKHOBEHHME OTKa30B TEXHUYECKMX CpPEICTB M aBapHilHBbIE CHUTyalMd BBI3BIBAIOT
HauOOJIbIIIE TPYAHOCTH B pabOTe AUCHETYEPOB. BOBION MOMOIIBI0 CTAI0 OBl TIOMEIICHHUE B
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APM nucnerdepa alropuTMOB JICHCTBUH B HEIITATHBIX CUTYAIUAX. JTO TO3BOIHIO OBl ObICTpEe
HAXOJUTh HEOOXOAMMBIE JOKYMEHTBI, 00JIee CIIOKOMHO U YETKO JIeHCTBOBATh TUCIIETYEPY U BCEM
pUYacTHBIM paboTHUKaM. To ecTh 0fuH U3 pa3aenos APM aucneruepa 10J1KeH ObITh OCBSAIIECH
0€30I1aCHOCTH JBHKEHHUSL.

Vcnonb3oBaHue HAIMYHOW MPOIYCKHOM CIIOCOOHOCTH YyYacTKOB BO MHOI'OM 3aBHCUT OT
(P PEKTUBHOCTH CHUCTEMBI PETYJIHPOBAHUS JIOKOMOTHBHBIM MapkoM. B pesynbraTte KosebaHuit
pa3MepoB IBH)KEHUS MOE€37J0B HA TEXHUYECKUX U TPY30BBIX CTAHLMAX IIEPUOJUUYECKH BO3HUKAET
IIPEBBILIEHUE TO YMCJIA COCTABOB, TOTOBBIX K OTIPABIEHUIO, HAJ HAJUYHUEM JIOKOMOTHUBOB, TO
HaoOopoT. Ecmum cuctema perynupoBaHus JIOKOMOTMBHOIO Ilapka He oOecreyuBaer
CBOEBPEMEHHOM cOATaHCUPOBAHHOCTH JIOKOMOTHBOB M COCTAaBOB B IYHKTaX WX (pOpMUPOBaHUS U
CMEHBI JIOKOMOTHUBOB, TO B IIEPBOM CiIy4yae He 00ECIIeYMBAETCsl CBOEBPEMEHHBIN BHIBO3 COCTABOB
CO CTaHIMM W HEIOUCHOIb3YEeTCSI IPOIYCKHAs CIIOCOOHOCTh YYacTKOB, BO BTOPOM -
HEIPOU3BOJUTEIIBHO UCIIONIb3YETCsl JOKOMOTUBHBIHM MapK.

OcHOBOI 3((EeKTUBHOTO PETYIMPOBAHUSA JOKOMOTHBHOTO TMAapKa SBISETCS HaIH4YUe
JIOCTOBEPHOI'O IUIaHA COCTAaBOOOpa30BaHMS Ha TMEPUOJA BPEMEHHM, KOTOPBIA IO3BOJISET
CBOEBPEMEHHO OCYLIECTBUTH PETYJINPOBOUYHBIE Mephl. Ha Takyto ke riiyOuHy BpeMeHu Tpedyercs
U IUIaH TO0e3THOM paboThl, KOTOpBIA JaeT HHpOpMaLKi0 00 H3MEHEHHM JUCIIOKAaluu
J0KOMOTHBOB. HeoOxo1uMo pa3innyatrh Clieqyroliyue napaMeTpbl, 10 KOTOPbIM JI0JKHO BECTUCH
peryJaupoBaHue JJOKOMOTHBHOTO MAPKa: Pe3epBHBINA MPOOET JIOKOMOTHUBOB, X MIEPENPOOET MEXTY
IUIAHOBBIMM BHUJAMHU PEMOHTA, CBOEBPEMEHHAs IOCTAHOBKA JIOKOMOTHMBOB Ha TEXHUYECKOE
00CITy’)KUBaHUE U PEMOHT, NMPOCTON TOTOBBIX K OTIPABJIECHUIO COCTABOB, COKpallleHHEe 0o0beMa
nepepaboTKH BarOHOB Ha CTaHIIMU M HECBOEBPEMEHHBIN MPUEM I0E€3/10B.

VYcenenHas paboTa eIMHBIM MAapKOM MOE3HBIX JOKOMOTHBOB Ha YJ/UIMHEHHBIX yyacTKax
oOpallleHusi, pallMOHAIbHOE HCMOJIb30BaHUE HATMYHON MPOIMYCKHOW CIIOCOOHOCTH YYacTKOB,
CBOCBPEMEHHBII BBIBO3 COCTaBOB CO CTAHLUN 3aBUCAT OT AMCIIETYEPCKOrO PEryIMpOBaHUS
JIOKOMOTHBHBIM MapkoM. McxonHoit nHdopmanyen 1uist peryiupoBaHusl JIOKOMOTHBHBIM TapKOM
SBJISIOTCS: HAJMYME JIOCTOBEPHOIO IIIaHa COCTaBOOOPAa30BaHUS Ha IMEPUOJl BpPEMEHH,
HEOOXOJUMBIA IS CBOEBPEMEHHOTO OCYIIECTBIIEHUS PEryJIMPOBOYHBIX MEp, M JAMCIOKAIUS
JIOKOMOTHBOB.

PerynupoBanue JTOKOMOTUBHOTO IMapKa JIOJKHO BECTHCH IO CIEAYIOLIUM IapameTpam:
pe3epBHBIN MPOOET TIOKOMOTHUBOB, MPOOET MEK/Y MIAHOBBIMHU BHJIaMU PEMOHTA, CBOEBpPEMEHHAs
MIOCTAaHOBKA JIOKOMOTHBOB Ha TEXHUYECKOE OOCIY)KMBAHME M PEMOHT, MNPOAOIKUTEIBHOCTh
IPOCTOSI TOTOBBIX K OTHPABJICHUIO COCTABOB, COKpalleHHEe oObeMa MepepabOTKH BaroHOB Ha
CTaHIIMSX U CBOEBPEMEHHBIN MTPHEM MOE3/I0B.

JlexypHBbIE IO JETO JOKHBI UMETh HarJIAJHbIe CPEJICTBA OTOOpaKEHUs U ONEepaTUBHOMN
uHpOpMalMi O JUCIOKAalMU JIOKOMOTHMBOB Ha NYTAX [JENo, IJaHHUPOBaTh IOCTaHOBKY
JIOKOMOTHBOB Ha TEXHMYECKOE OOCITYyXKMBAaHHE W PEMOHT, OKOHUaHHE pabOT M TOTOBHOCTh
JIOKOMOTHBOB K BblFaue 1o noesaa. O miaHe roroBHOCTH JJOKOMOTHBOB MO MTO€3/1a 1KY PHBIN
110 JIETIO JIOJDKEH 3a0J1aroBpeMeHHO MepeiaBaTh HH(OPMAIHIO CTAHIIMOHHOMY U JIOKOMOTHBHOMY
JUCTIETYEPAM.

JlucnieTuepckuil anmapar JAOJKEH KOHTPOJIMPOBATH HAJIWYHUE JKCILTyaTHPYEMOTO IapKa
JIOKOMOTHBOB M TpPH IMPEBBIIIEHUH 3alaHHOM HOPMbBI CBOEBPEMEHHO OTCTaBJISATh B PeE3epB
ynpasnenus goporu (PY ). Ilpu 3ToM Heo6X0A1MO KOHTPOIMPOBaTh oTcTaBienue B PY /1 Tonbko
HCIIPAaBHBIX JOKOMOTHBOB M HaxoxeHue He MeHee 50% pesepBa B €TI0 MPUITHCKHU.

JlucnieTyepckuil  ammapar JOJDKEH KOHTPOJIMPOBAaTh IEpelady CBOCBPEMEHHOM U
JIOCTOBEPHOM HMH(pOpPMALMK O TPOCIEIOBAHUM KOHTPOJBHBIX TIOCTOB M BpEMsl HaXOXXICHUS
JIOKOMOTHBOB B Jeno. [Ipy npeBbIIcHNH yCTAaHOBICHHONW HOPMBI HAXOKICHHS JIOKOMOTUBOB B
neno npu BoinosiHeHUU TO-2, cBOEBPEMEHHO UCKIIIOYATh UX U3 3KCIUIyaTUPYEMOTI'0 IapKa.

-5-
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Ha copTHpOBOYHBIX CTaHIUSAX KOHTPOJIHPOBATH HEOOXOIUMOCTH 3axoja IOE3JIHBIX
JIOKOMOTHBOB B JieTi0. Ha cTaHIUSAX MOJDKHBI OBITH BBIACIEHBI MECTa JJII OXPaHSIEMOrO OTCTOS
JOKOMOTHBOB. 3a CMEHY JIOKOMOTHBHBIX OpuWrajqy Ha MyTSIX CTaHIHUU [eJIecoo0pa3Ho
JIOTIOJTHUTEIFHO TIPEMHUPOBATH CTAHIIMOHHBIX JTIUCIIETYCPOB U JICKYPHBIX TI0 JCTIO.

JIOKOMOTHBHBIX JHCIIETYCPOB HEOOXOAMMO OCBOOOAHUTH OT (PMKCHPOBAHHMSI MPOIIEIIICH
paboTBl W COCTABICHHS MHOTOYHCICHHBIX CIPAaBOK MW COCPEIOTOYHMTh HX paboTy Ha
TUTAHUPOBAHWH U YIIPABJICHUH UCIIOJIb30BAHUEM JIOKOMOTHBOB.

HeoOxomuMo  yCTaHOBUTH  B3aMMOJACWCTBHE, pa3rpaHUYCHHE  IOJHOMOYMN U
OTBETCTBEHHOCTH MEXIYy JIOKOMOTHBHBIMU JIUCIETYCPAMH, JACKYPHBIMH 10 paliOHaM
yIpaBIIeHUs, CTAHIIMOHHBIM JIUCIIETYCPAMU U JIS)KYPHBIMHU IO IOKOMOTHBHBIM JICTIO.

HeobOxomuMo exeMecsuyHO aHAIM3UPOBATh YCTAHOBICHHOE BPEMs SIBKUA JIOKOMOTHBHBIX
Opuran Ha pabory mnpu Oe3Bb3bIBHOM cucteme. Ilpu HeoOXxogumocTu 00eceyuTh
CBOCBPEMEHHYIO KOPPEKTUPOBKY BPEMEHH SIBKU W JIMKBUANPOBATH OXKHUIAHUE JIOKOMOTHBHBIMU
Opuragamu pabOTBl W OTMEHBI WX BBI30BA. JlJIsi OMEpPATHBHOTO IEPEHOCAa BPEMEHH SBKU
UCIIOJIB30BaTh BCE BHIBI CBSI3U Ui 3a0JJarOBPEMEHHOTO OIOBEIICHUS MAIIMHUCTOB. Jlis

CBOEBPEMEHHOI'0 obecrieueHus COCTaBOB JIOKOMOTHBaMHU HEO0OXO0IUMBI I1JIaHbI
cOCTaBOOOPa30BaHUs M TOTOBHOCTH BbIX0/1a JIOKOMOTHBOB M3 JIENO MO I0€3/a.
3AK/IIOYEHUE

JucneTyepckuil anmapar pa3HbIX YpOBHEW MOJDKEH 3a0JarOBPEMEHHO COMOCTABISTH U
IPUBOJUTE B COOTBETCTBUE YUCIO (POPMHUPYEMBIX COCTABOB, JIOKOMOTHBOB, JIOKOMOTHBHBIX
Opurana u «HUTOK» rpaduka IBHKEHUs (enHas, CKBO3HAsl TEXHOJIOTHS):

a) MaHEBPOBBbIM JMCIIETYEpP CTAHLUU COBMECTHO C JIOKOMOTHUBHBIM JIUCIETYEPOM
o0ecreynBaeT COCTaBbl IOKOMOTHBAMH, JIOKOMOTUBHBIMU OpUTalaMH U IPUKPEIUISIET K KHUTKaM»
rpaduka, Moe3JHON U TOPOXKHBIN AUCTIETYEPhl KOHTPOIUPYIOT 3TOT MPOILIECC;

0) eciii BO3MOXKHOCTH CTAaHLUHU A1 OOECIEYeHHs BCEX COCTaBOB JIOKOMOTHUBAMH U
JIOKOMOTHUBHBIMHU OpuraziaMd HEIOCTaTOYHbI, 4Yepe3 IOE€3JHOr0 JHUCIeTYepa MOJKII0YAIOTCS
JIOKOMOTHBHBIN TUCIIETYEP U JEKYPHBIN 110 paHOHY YIIPABJICHUS;

B) €CJIIM BO3MOXKHOCTEH paifioHa yNpaBiIeHUS HEJIO0CTaTOYHO, TO 4Yepe3 JOPOXKHOIo
JUCIIETYEPA MOJKIIIOUAETCS JOPOKHBIA JOKOMOTUBHBIN TACIIETYED.

BpIxon 1oe3HbIX JIOKOMOTUBOB U3 JIENIO0 MOXKET IIJIaHUPOBATHCS:

a) JI&KYpHbIM IO JENOo B 3aBHCHMOCTH OT IIJJAHOB ITOCTAHOBKHM JIOKOMOTHBOB Ha
TEXHUUYECKOE 00CITy>)KUBaHHE U PEMOHT, OKOHYaHHs pabOT U TOTOBHOCTHU MOJI TI0€3/1a;

0) CTaHIIMOHHBIM (MaHEBPOBBIM) JAMCIETYEPOM B COOTBETCTBUHM C YCTaHOBJIEHHBIMHU
HOpMaMH{ BPEMEHH Ha TEXHHUUECKOe 00CITy’)KHBaHUE U PEMOHT JIOKOMOTHBOB;

B) JIOKOMOTHBHBIM JUCIETYEPOM IyTEM PABHOUMCIEHHOIO OOMEHa: MpH 3aXOfe B JENO
OJIHOTO JIOKOMOTHBA, IPYTOH JAOJKEH BBIXOAUTD.

[locnegnuit crnoco® 3HAUMTENBHO OOJEryaeT AWUCIETYEPCKOMY ammapary yder u
COJIepKaHUe 33JTaHHOTO HKCILUTYaTUPYEMOIO MTapKa JOKOMOTHBOB.
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MEANS OF CREATING A SATIRICAL AND HUMOROUS EFFECT IN POLITICAL
DISCOURSE
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Abstract: This article delves into the study of literary means which help creating a
satirical and humorous effect in political discourse. By analyzing comedy
shows, cartoons, social media in politics, this research offers nuanced insights
into satire and humor and provide examples of irony, wordplay and pun,
exaggeration.
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AnHoTanusi: JlaHHas cTaThsd IOCBALIEHA M3YUYEHUIO JIMTEPATYpPHBIX CPEICTB, KOTOpbIE
MIOMOTAIOT CO3JaBaTh CATHUPUYECKUH M IOMOpUCTHUYECKH 3¢pdekT B
MOJINTUYECKOM JTUCKypce. AHAIM3UPYs KOMEAWWHBIE II0Y, KapUKaTYphl,
COLIMAJIbHBIE CETU B IIOJIUTUKE, 3TO MCCIENOBAHUE IIPEIaraeT TOHKOE
MMOHMMAaHHUE CaTUpbl U IOMOpa W NMPUBOAUT MPUMEPHI UPOHHUM, UTPHI CIOB U
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KiroueBble mnonuTHyecKuil AMCKYpC, HWPOHMS, KamamOyp, Wrpa cjoB, Mapojus,

CJI0Ba: IIPEyBEIMYEHUE, FOMOP.

There was adopted at the beginning of a new stage of reforms in Uzbekistan in February
2017, the "Action Strategy for the Five Priority Areas of Development of the Republic of
Uzbekistan in 2017-2021" , one of the priorities is "to continue the course of further improving the
system of continuing education, increasing the availability of quality educational services, training
highly qualified personnel, in accordance with the modern needs of the labor market”. The
development of improving the competitiveness of education in the country on the national and
international labor markets was also included in the Concept of Integrated Socio-Economic
Development of the Republic of Uzbekistan until 2030.

Education from early childhood prior to the start of the new stage of reforms, preschool
education in Uzbekistan did not receive much attention. The situation changed in 2017 when the
Ministry of Preschool Education (MDE) was created. If earlier the coverage of children with this
form of education was only 27%, then by the end of 2019 it had already increased to 44.5%. During
this period, the number of state preschool institutions (preschool institutions) increased by 1.5
times (from 4940 to 7500), and private preschool institutions - 3 times (from 269 to 783).

The gross enrollment rate for general primary and secondary education remained at 99%.
Decentralization of education In the course of reforms in secondary education, schools have
restored instruction in grades 10-11. The share of teachers with higher education in general
education schools exceeded 80%, which can be considered as an indicator of the quality of
education. The education reform was accompanied by an increase in the salaries of secondary
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school teachers, which were increased in three stages and, as a result, increased by an average of
50%. During the reform, 4 academic lyceums were also abolished, the educational and material
base of which did not meet modern requirements. And 54 lyceums, located far from universities
and having low rates of graduate admission to universities, have been gradually transformed into
professional colleges. At the same time, new innovative technologies of scientific and technical
education are being introduced more and more in the world. In Uzbekistan, preconditions and
conditions are being created for the transition to such teaching technologies, which is reflected in
the Concept for the development of the public education system of the Republic of Uzbekistan
until 2030. Of great importance in this direction is the creation of a system of presidential schools,
where gifted children who graduated from the fourth grade according to test results are selected.
Presidential schools are already operating in Tashkent, Namangan, Nukus and Khiva, schools have
been opened in Bukhara, Jizzakh, Samarkand, Fergana and other regions of the Republic this
year.

Specialized educational institutions with in-depth study of ICT, exact sciences, as well as
aerospace and astronomy are being created. Thus, by decrees of the President, the school named
after al-Khorezmi and the boarding school named after Mirzo Ulugbek were established in
Tashkent at the Astronomical Institute of the Academy of Sciences of the Republic of Uzbekistan.
There are also private specialized schools. And in 2017, the private school Artel global school was
opened, focused on in-depth study of mathematics, physics, and chemistry. Robotics, 3D modeling
and programming are also taught here.

Reforms aimed at dramatically improving and improving the quality of school education
with the creation of decent conditions for teachers will be accelerated, the president said. In the
New Year, 2 trillion sums will be allocated from the budget for the construction of 30 new schools,
repair and improvement of the material and technical base of 320 schools. In the next two years,
250 billion soums will be allocated for the introduction of a unified system of "electronic
education". “In order to radically improve the quality of education, first of all, it is necessary to
bring curricula, teaching aids for teachers in line with advanced international standards,” the head
of state emphasized.

. To develop children's analytical and creative thinking skills, you need to create
meaningful and understandable textbooks for them. In this regard, in the next academic year in the
elementary grades, on the basis of the best foreign experience, a “National Curriculum” will be
introduced, which will not overload the child”. The quality of school education should be equally
high both in the capital and in remote villages, the president emphasized in his message. For this,
it is necessary to implement a program to provide schools in remote areas with qualified personnel
and improve the quality of education.

As it has been stated above, Presidential schools operating in Uzbekistan have great
opportunities for students’ further development, all the comforts to make students get qualified
knowledge. There have been invited around 100 guest lecturers to teach students of these schools
with the help of modern technologies, new innovative methods, internationally accepted
assessment criteria is also used here.

There is an obvious difference between public schooling and Presidential ones. Capacity,
real learning atmosphere, all the availability to study on a high level, long-term strategies, highly
qualified professors and personnel, boarding school, extracurricular activities, working with both
national and foreign literature, studying science and be capable of solving environmental and
social problems can be privilege of Presidential schools.

The main tasks of the Presidential Schools:

. identification, selection and training of gifted children, creation of conditions for
their all round development, as well as the disclosure of the intellectual, scientific and creative
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potential of students;

. organizing in-depth study of natural and exact sciences, mastering foreign
languages, engineering and information and communication technologies, creating the necessary
conditions for the development of innovative ideas and developments of students; *introduction of
modern teaching methods and assessment of students' knowledge, as well as an interdisciplinary
approach to teaching based on the integration of educational programs with the subsequent
dissemination of positive experience in the public education system of the republic;

. implementation of vocational guidance of students, the development of their
leadership and public speaking skills, critical thinking, search, analysis and processing of
information, application of the knowledge gained in practice;

. ensuring the worthy participation of students in international olympiads, contests
and competitions in general education subjects;

. the formation of students' feelings of patriotism and love for the Motherland,
tolerance, respect for laws, national and universal values, firm convictions and outlook on life;

. establishing cooperation with domestic and foreign similar institutions of general
secondary and higher education on the issues of ensuring the continuity of educational programs,
further training of graduates in advanced foreign higher educational institutions and their branches
in the Republic.

For the deep development of high technologies and knowledge by our youth of Uzbekistan,
training of national personnel of a new formation, a new modern university with "the most
advanced educational programs" will be opened in Tashkent, where foreign scientists and teachers
will teach.

In Bukhara, one can see newly accommodated, furnished with all modern equipments, all
comforts available Presidential school today. Highly-experienced teachers of the region, guest
lecturers from the UK, New Zealand, Philippines, South Africa and Kenya are teaching students
in comfortable classrooms with different modern methods which will be of great importance in
their further development and learn life-long skills.

The aim of the school is preparation of future leaders, students of the nation, who will be
able to win international Olympiads, competitions and get access to the best universities in the
world, to educate leaders who can be globally competitive.
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Abstract: A well-prepared sorting sheet has a positive effect on the process of
disbanding the train. This article describes the existing procedure for
manually compiling a marshalling slip and its impact on the work of the
operator of the station technology center and the compiler of freight trains.
Using a specific example, the need to automation the process of forming a
wagon list is justified.
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AnHOTanusA: KauecTBEHHO MOATOTOBIEHHBIM COPTUPOBOYHBIA JIMCTOK IOJIOKUTEIBHO
BIMsIET Ha mporecc pachopMupoBaHus cocTaBa. B naHHON cTarbe omucaH
CYIIECTBYIOIIMM MOPSAAOK PYYHOIO COCTABJICHUS COPTUPOBOYHOIO JIUCTKA U
€ro BIIMsAHUE Ha paboTy oreparopa CTAHLIMOHHOIO TEXHOJIOIMYECKOIO LIEHTpa
U COCTaBUTEIA II0€3/10B COPTUPOBOYHOro ropka. Ha xoHkpeTHOM mpumepe
000CHOBBIBaHa HEOOXOAMMOCTh aBTOMAaTH3alMM Ipolecca (popMUPOBaHUS
COPTUPOBOYHOIO JINCTKA COCTAB.

Kanur CopTupoBOYHBIA JIMCTOK, COCTABUTEIb IIOE3J0B COPTUPOBOYHOM T'OPKH,
cy3/jap: omneparop CTaHIMOHHOI'O TEXHOJIOTMYECKOTO LIEHTPA, HATYPHBIH JIUCT.

INTRODUCTION

Today, achievements in the field of information technology are spreading into all areas.
In particular, in recent years, a number of measures have been implemented to automate
technological processes of railway transportation and certain results are being achieved in this
respect.

In our republic, a number of scientists have conducted research aimed at improving the
efficiency of railway transportation and ensuring traffic safety, and have achieved positive
results based on their research [1-24]. However, there are cases when the need to identify
technological processes that require automation without the help of foreign enterprises and
organizations is not justified.

RESEARCH METHOD

Currently, the operator of the technological center of the station is responsible for the
preparation of the staff schedule of JSC “Uzbekistan Temir Yollari”. For this purpose, a wagon
list of the train, which is planned to be distributed, is taken out of the printer. In the left part of
the wagon list, a pen is used to write the track number in the sorting yard where each train (car or
group of cars) is being collected (Fig. 1).

The process of marshalling list execution in practice we will consider on the example of
distribution of freight train Ne2634 in Figure 1 from Kandyagash station (66000) of JSC "NC
"Kazakhstan Temir Yollari" to Chukursoy station (72000) of Joint Stock Company "Uzbek
Railways". As can be seen from Figure 1, freight train Ne2634 consists of 53 wagons, and its
composition should be distributed to the following stations: 1st wagon to Ablik station (72271),
2nd wagon to Sergeli station (72357), 3rd wagon to Chukursoy station (72000), 4th wagon to
Bozsu station (72148), 5th wagon to Nazarbek station (72223), 6th wagon to Urtaaul station
(72388), 7th wagon to Khamza station (72254), 8th wagon to Keles station (72014), 9th and 10th
wagons to Rakhimova station (72374), 11th-18th wagons to Yalangach station (72117), 19th-
24th wagons to Sergeli station (72357), 25-28th wagons to Yalangach station (72117), 29th
wagon to Khamza station (72254), 30 - wagon to Tashkent-Yuk station (72240) wagon 31 to
Sergeli station (72357) wagon 32 to Tashkent-Yuk station (72240) wagons 33-34 to Sergeli
station (72357) wagon 35 -37 to Nazarbek station (72223), wagon 38 to Rakhimova station
(72374), wagons 39-44 to Bozsu station (72148), 45-46 wagons to Kakir station (74227), 47-50
wagons to Bukhara 2 (73016) station, 51st wagon to Marokand station (72802), 52nd wagon to
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Chukursoy station (72000), 53rd wagon to Daliguzar station (72237). They will be unloaded
through the sorting hill.

{902 7200 2634 6
i< 01 98023450 020
: iﬂ-%__i]i;{l 27
=5 U 67650374 029)

- .:t*iw
I

Figure 1. Sample wagon list prepared on the basis of the wagon list of train Ne2634 at
Chukursay station.
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As can be seen from Table 1, based on the specialization of ways of the sorting yard of
Chukursoy station, the track number for each section is selected based on the number of the
Unified Network Sign of the station of destination of wagons on the wagon list. For example, a
freight wagon with the number 98023450 will be unloaded on a specialized route at Ablik station
(Figure 1) with a unique network identification number 72271Specialization of sorting park
roads of Chukursoy station (See Table 1). Wagon with a single network code 72271 should be
unloaded on the way 25That is why 25 is written in pen on the wagon list of the freight wagon
with the number 98023450. For the following breaks, the number of the road on which they are
to be drawn down is written on the wagon list in the indicated order. It can be seen that for 53
wagons, the track number is selected 53 times based on the number of the Unified Network Sign,
and each break is separated by a long line (see Figure 1). Thus, a certain amount of time of the
station technological center operator is spent on this process. This employee works 12 hours per
shift, and during the second half of the shift (especially during the night shift) there is an
increased chance of making an error when searching for a road number using the number of the
Unified Network Sign. This is the first aspect of the need to automate the content sorting
process. The second aspect is related to ergonomic requirements to the workplace [25].

Based on the sorting list, the train driver distributes automatic coupling of wagons to each
section. During the allocation process, the train moves at a specified speed. This means that the
train driver has to look through the wagon list while the wagons are moving, look for the
corresponding wagon number and highlight the automatic coupling of wagons. As can be seen
from Figure 1, the greater the number of wagons in the train, the smaller the height of the
numbers and letters representing the information on the wagon list. In turn, this makes it more
difficult for the train driver to view the data on the wagon list.

In practice, there is a situation that goes through the top of the sorting hill until the train
conductor indicates the number of the decommissioned wagon on the wagon list and then
searches for this wagon. In such cases, it is ordered to stop the movement of the train in
accordance with the “Instructions for the operation of the sorting hill”. In most cases, after
stopping the train, the sorting hill has to retreat from the pusher to the plane and the train has to
be pushed back onto the hill. Therefore, the complexity of reading the information on the wagon
list, stopping the train leads to increased maneuvering time and fuel costsThis, in its turn, causes
an increase in loading of the sorting hill and the time of finding the cars to be processed. Thus,
automation of the process of creating a wagon list for a train is one of the urgent tasks.

CONCLUSION

Manual preparation of the wagon list by writing the road number corresponding to the
wagon list with a pen and dividing each section with lines leads to reduced employee
productivity and violation of ergonomic requirements.

In practice, there is a situation that goes through the top of the sorting hill until the train
composer indicates the number of the canceled wagon on the wagon list and then starts searching
for this wagon. Due to the difficulty of reading the information on the wagon list, stopping the
train results in increased time and fuel costs for maneuvering operationsThis, in its turn, causes
an increase in the load of the sorting hill and the time of finding the processed cars. The above
justifies the need to automation of the train sorting process.
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EXPERIMENTAL STUDY OF THE LOAD CARRYING CAPACITY OF THE "HEAD
BEAM - PROTECTIVE LAYER" STRUCTURE WORKING TOGETHER

Zokirov Faxriddin Zohidjon ugli
Tashkent state transport university
0202031 @inbox.ru

Normurodov Hasanjon Umidjon ugli
Tashkent state transport university
hasanjonnormurodov @ gmail.com

Abstract: An experimental study to evaluate the effectiveness of the proposed improved
method in order to reduce the negative impact of temporary loads exceeding
the standards set in this article on the load-carrying capacity of the
intermediate device. As well as to adapt them to the transfer of modern loads
(by increasing the height of workers) methodology of work is given.

Key words: Bridges, overpasses, intermediate device, carriageway, load capacity, bending
moment, working height, normal stresses.

S9KCIIEPUMEHTAJIBHOE U3YUEHUE HECYHIEI71 CIHOCOBHOCTH
COBMECTHOM PABOTBI KOHCTPYKIIUUA «I'JTABHAS BAJIKA — 3AIIII/ITHI>II7[
CJION»

3oxkupoB DaxpuaauH 30XHIKOH yIJu
TamKeHTCKUI TOCyIapCTBEHHBIN TPAHCIIOPTHBIN YHUBEPCUTET
0202031 @inbox.ru

Hopmypoaos XacaH:koH YMUIKOH YIJIH
TanKkeHTCKUI TOCy1apCTBEHHBIN TPAHCIIOPTHBIN YHUBEPCUTET
hasanjonnormurodov @ gmail.com

AHHOTANUsA: OKCIIEPUMEHTAIbLHOE HCCIECIOBaHUEC no OILICHKE s dexTuBHOCTH
MpeIaraéMoro  yCOBEPIICHCTBOBAHHOTO CMOC00a ¢ IIeNbI0  CHIDKEHUS
HETraTUBHOT'O BJIIMSAHUA BPEMCHHBIX Harpysok, IMPEBBIIAOIIUX
YCTaHOBJICHHBIE B HACTOSIIECH CTaTbe HOPMBI, HA HECYIIyI CIIOCOOHOCTH
IIPOMEXKYTOUYHOTO YCTpOHCTBA. A Takke MPHUCIOCOOUTh HMX K Iepenade
COBPEMEHHBIX HArpy30K (3a cueT yBEIMUYEHHUsS pocTa padouux) IpHBeIeHA
METO/IMKa PabOTHI.
Kanur wMocThl, »JCTakaabl, TMPOMEKYTOUHOE YCTPOWCTBO, TMpOe3kKas dacTh,
cy3aap: Tpy30MOAbEMHOCTh, M3THOAIONIMH MOMEHT, pa0dodas BBICOTA, HOPMaJIbHBIE
HATIPSDKEHUSL.

INTRODUCTION. Currently, in the practice of bridge construction in our country, there
are two options for increasing the load-bearing capacity of structures, the first option is the
complete replacement of load-bearing structural elements (old regulatory documents (ShNQ
2.05.03-97 “Bridges and pipelines”), the intermediate devices designed and built and in
operation will be replaced by the intermediate devices designed according to the regulations
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currently in force in our republic (ShNQ 2.05.03-12 “Bridges and Pipes”) and the second the
option is to rehabilitate load-bearing elements of structures (increase load-bearing capacity,
repair, strengthen).

As mentioned above, as an improved method of increasing the load-carrying capacity of
structures, the hypothesis of the "head beam - protective layer" construction working together
was developed by the author. An experimental study is required to evaluate the performance of
this improved method. The purpose of the experimental study is to assess the joint performance
and load-bearing capacity of the existing (old) concrete layer and the new concrete layer laid to
increase the working height of the cross-sectional samples of the highway reinforced concrete
bridge and overpass intermediate devices in operation.

The interconnection of old and new concrete is mainly used in the construction of new
structures using various repair and precast elements. Effective communication ensures the
integrity and stability of the overall system [1]. The bond between old and new concrete can be
difficult due to various factors such as differences in concrete composition, age, surface
conditions and environmental exposures. However, it should be noted that the quality of
adhesion and interconnection between the surfaces of old and new concrete elements is directly
related to the above factors. Quality bonding is necessary to transfer stresses and strains between
elements and to ensure that the structure works continuously and together as a whole system.

Here are some ways to improve the quality of the bond between old and new concrete:

1) it is necessary to thoroughly clean and wet the surfaces of the construction surfaces.
Another main aspect of a quality connection is the compatibility of the type of material (concrete
grade);

2) it is necessary to mechanically anchor the surfaces, add binders to the concrete mixture,
and chemically treat the construction surfaces. Mechanical anchoring is mainly used in cases
where the structural integrity of the repair or reconstruction is important;

3) in the chemical treatment of old and new concrete surfaces - binders such as epoxy resins,
polyurethanes and acrylics provide an increase in surface adhesion and bonding properties;

4) the unevenness of the surfaces can also increase the interconnection and improve the
contact area between the elements. Also, thermal and chemical treatment of surfaces with agents
such as water or acid (H30+) increases the bond strength by changing the properties of the
surface of the structure. These tools must be used carefully so as not to adversely affect the
properties of concrete.

In order to control and evaluate the quality of the connection between concrete layers, it is
recommended to carry out breaking (using dynamic and static presses), ultrasound (impact echo)
and microscopic control tests.

MAIN PART. In order to increase the load-bearing capacity of intermediate devices of
bridge structures in operation, the interconnection of new and old (existing) concrete layers laid
in order to increase the working height of load-bearing structural elements is provided by
mechanical anchoring. . We evaluate the quality of the bond between the layers by breaking the
prepared reinforced concrete construction samples using static presses.

This experimental investigation includes two stages:

- preparatory stage;

- trial stage.

At the stage of preparation for experimental testing, 12 samples of reinforced concrete
structures (2 copies of each sample with a construction height of 20, 21, 22, 23, 24 and 25 cm)
are prepared (Fig. 1).
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Fig. 1. Schematic view of the construction sample

The preparatory period is divided into several stages, which are carried out in turn.

1. In order to assemble the structural base of reinforced concrete construction samples, their
reinforcement frames are prepared in the specified sizes based on the material consumption.
Below are the material costs for the preparation of reinforced concrete construction samples
(Table 1).

Table 1
Amount of material consumption for construction samples
Nomenclature of materials
Ne Concrete Armature Armature Connector Emulsion

M-350, m*® | A240 06,5, kg | A400 @18, kg wire, kg oil, 1

| a 0,024 0,731 2,32 0,031 0,128
b 0,024 0,731 2,32 0,031 0,128

5 a 0,025 1,061 2,32 0,034 0,133
b 0,025 1,061 2,32 0,034 0,133

3 a 0,026 1,089 2,32 0,034 0,138
b 0,026 1,089 2,32 0,034 0,138

4 a 0,028 1,118 2,32 0,034 0,144
b 0,028 1,118 2,32 0,034 0,144

5 a 0,029 1,147 2,32 0,035 0,149
b 0,029 1,147 2,32 0,035 0,149

6 a 0,030 1,175 2,32 0,035 0,154
b 0,030 1,175 2,32 0,035 0,154

2. Preparation of B25 (M-350) class concrete mixture for samples - compositional mixing
according to predetermined correction of material proportions (based on the data of the
laboratory of “Ko ‘prik sifat nazorat” LLC at the disposal of “Ko ‘prikqurilish” JSC) includes
(Table 2).
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Table 2
The composition of the concrete mixture for construction samples (calculation)

. B25 (M-350)

Name Unity Standard cost
Cement T 0,480
Sand m? 0,629
Sheben m? 0,499
Water m> 0,160

*These data are given for 1 m’ of concrete mixture

3. Reinforcement frames are installed on the molds prepared for construction samples
(1200x200x100mm in size) and concrete mixture is laid. In the process of filling the molds
prepared in this process with a concrete mixture, it is necessary to control the elimination of
voids and equal distribution throughout the volume of the mold. Samples are dried for 28 days in
natural conditions, keeping 70-80% humidity. After 28 days, some of the samples (10 pieces) are
mechanically anchored.

4. For anchoring, the upper part of the samples is drilled using special equipment and pre-
made anchors are hardened. In this case, the length of the anchor is determined according to the
following formulas based on the ratio of the planned height of the working height. Then, the
reinforcement frame is attached to these hardened anchors.

Lank = ll + au (1)
l,=(h —h )k (2)

5. The upper surface of the prepared structural samples is cleaned with water (surfaces can
be treated with additional chemical compounds to ensure high-quality bonding) and the
arrangement of the upper part of the samples (Fig. 2, 10mm for samples 2a and 2b, Samples 3a
and 3b are laid with an additional concrete mixture with 20mm...). These samples with increased
working heights are also dried in natural conditions for 28 days. As a result, we will have 12
samples of reinforced concrete structures with a construction height of 200 mm to 250 mm (Fig.

2).

2-na'muna

200mm
210mm

1200mm

1200mm

4-na'muna

3-na'muna
Vzzzz2z2222222222722222222277022722772227 2222722222222 2222222 2222 2222 2222272 202

220mm
230mm

1200mm 1200mm
5-na'muna 6-na'muna
g g
5 IS
1200mm 1200mm

Fig. 2. Examples of increased construction height
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Ready samples of reinforced concrete structures were sent to the scientific research
laboratory of the "Republic of Engineering Research and Laboratory Research Center" for
experimental testing.

During experimental tests, we determine the bending deformations of reinforced concrete
construction samples under the influence of temporary loads, the characteristics of reinforced
concrete construction samples in bending and compression zones, the characteristics of long-
term deformations in samples with and without old and new concrete layers, and the qualities of
connections between layers.

When checking samples for strength and tear resistance, we accept the control load as equal
to the standard load. The amount of the load during the experimental test work and the dynamics
of the load increase during its application, the loading intervals were determined in accordance
with the established regulatory documents (I'OCT 26633-2015 “bemonvr msoicenvie u
menxozepruucmule” va I'OCT 18105-2018 “Ilpasuna konmpona u oyenku npounocmu’) [2].

Initially, to determine the practical strength of the samples, tests were conducted using
special equipment based on the relevant rules (Fig. 3). That is, the conformity of the samples to
the concrete class specified in the correction of material consumption provided by the laboratory
of “Ko’prik sifat nazorat” LLC, non-breakable (using the equipment IPS-MG 4.04. Ne407) and
breakable (ONIKS-1.0C. using equipment Ne795) were checked using the methods and the
results were recorded in the record table (Table 3).

Table 3
Results of determination of strength of samples
Test result
Concrete Coefficient Age of
Ne | Examples practical strength | of variation Concrete class concrgéte, day
Concrete strength IPS-MG 4.04. detection with equipment Ne4(07
1 | Sample Nel 33.6 0.78 26.2 B25 28+
2 | Sample Ne2 32.9 0.78 25.7 B25 28+
3 | Sample Ne3 334 0.78 26.1 B25 28+
4 | Sample N4 33.8 0.78 26.4 B25 28+
5 | Sample Ne5 34.1 0.78 26.6 B25 28+
6 | Sample Ne6 33.2 0.78 25.9 B25 28+
Concrete strength ONIKS-1.0C. detection with equipment Ne795
1 | Sample Nel 34.1 0.78 26.6 B25 28+
2 | Sample No2 34.8 0.78 27.1 B25 28+
3 | Sample Ne3 33.9 0.78 26.4 B25 28+
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4 | Sample Ned 342 0.78 267 | B25 28+
5 | Sample Ne5 34.1 0.78 266 | B25 28+
6 | Sample Ne6 339 0.78 264 | B25 28+

After determining the practical strength indicators of the samples, they were subjected to a
preliminary inspection (the presence or absence of defects should be checked). In addition, it was
checked that the structure samples mounted on hydraulic presses were installed on fixed
supports, that the temporary load affecting the structure was evenly distributed, and that it
conformed to the specified loading scheme (Fig. 4). Then, the control measuring equipment and
tension sensors were checked. Cracks formed under the influence of loading on the samples were
painted white to ensure transparency and measurement accuracy (Fig. 5).

P

200mm

RS | -

5 mL1 550mm ‘ 550mm S(Lm
1200mm
Fig. 4. Sample loading scheme

After the start of experimental testing, temporary loads were gradually loaded over time. At
each stage of loading, the temporary loads were held for at least 10 minutes, the cracks that
appeared on the surfaces of the structural samples were numbered, and their sizes and the
indicators of the measuring instruments were recorded in the record table (Table 4).

Table 4
The results of experimental work
Sample test results
Ne Naming of samples Pressure, Loaded Placed Increased load
at surface, cm? | load, kg capacity, %

1 Nela (1200x200x100) 4.12 100 425.62 100%
Nelb (1200x200x100) 4.08 100 421.85 100%
’ No2a (1200x210x100) 4.53 100 468.18 110%
No2b (1200x210x100) 4.53 100 468.26 111%
3 Ne3a (1200x220x100) 4.82 100 497 .98 117%
Ne3b (1200x220x100) 4.82 100 497.78 118%
4 Neda (1200x230x100) 5.19 100 536.28 126%
Ne4b (1200x230x100) 5.14 100 531.53 126%
5 No5a (1200x240x100) 5.56 100 574.59 135%
No5b (1200x240x100) 5.47 100 565.28 134%
6 Noba (1200x250x100) 5.77 100 596.94 141%
No6b (1200x250x100) 5.67 100 586.37 139%
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The process of loading reinforced concrete structures continued until the structural integrity
of the samples was broken, that is, until they broke (Fig. 5).

Fig. 5. Sample testing process

The results of the conducted experimental tests showed that the new concrete layer and the
old concrete layer are not able to work perfectly together as a whole system. However, the load-
carrying capacity of structures with an increased working height with the help of an additional
concrete layer increased from 11% to 41%, respectively, compared to the load-carrying capacity
of samples prepared without an additional concrete layer (Fig. 6). From this, it can be concluded
that increasing the working height of operational highway bridges and overpasses can be a
technically and economically alternative option compared to other methods of increasing the
load carrying capacity.

N 1%

KL MM M| [ AR Hihf M|

Fig. 6. The effect of increasing working heights on load carrying capacity
From the above figure, we can see that the experimental tests carried out, in proportion to

the theoretical calculations presented in the previous section, vary within the margin of error of
3-5%, showing the reliability of the results of 95-97%. To increase the accuracy of these results,
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it is advisable to carry out further checks using special software. Therefore, the repeated
inspection works carried out with the help of software serve to increase the level of accuracy and
reliability of the results obtained as a comprehensive inspection.

CONCLUSION

Manual preparation of the wagon list by writing the road number corresponding to the
wagon list with a pen and dividing each section with lines leads to reduced employee
productivity and violation of ergonomic requirements.

In practice, there is a situation that goes through the top of the sorting hill until the train
composer indicates the number of the canceled wagon on the wagon list and then starts searching
for this wagon. Due to the difficulty of reading the information on the wagon list, stopping the
train results in increased time and fuel costs for maneuvering operationsThis, in its turn, causes
an increase in the load of the sorting hill and the time of finding the processed cars. The above
justifies the need to automation of the train sorting process.
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This article presents an analysis of the causes of defects and damages in the
waterproofing systems and deformation seams of highway bridges and
overpasses, as well as the resulting corrosion, as well as the negative impact
of this corrosion on existing reinforced concrete and metal structures. Also,
the types of waterproofing materials, the process of operation and their
effectiveness were analyzed, and conclusions and recommendations on the
use of modern waterproofing materials were developed.

Bridges, overpasses, carriageway, load capacity, bending moment, working
height, defect and damage, overpasses, waterproofing, bitumen, membrane,
road construction

CYHWECTBYIOIIUE BUAbI 'NIPOU30JIAAINN MOCTOB

W AHAJIN3 WX TOBPEXJIEHUM

3oxupoB ®axpuaauH 30XHIKOH yIJIH
TanKkeHTCKUI TOCyJapCTBEHHBIN TPAHCIIOPTHBIN YHUBEPCUTET
0202031 @inbox.ru

B nanHoit cTathe mpencTaBlieH aHAIW3 MPUYUH BO3HUKHOBEHUS Ne(HEKTOB U
MOBPEXKACHUM B CHUCTEeMaxX TUIAPOU3OISIIMM W JAe()OpPMAIMOHHBIX IIIBOB
ABTOMOOWJIBHBIX MOCTOB W TIYTENPOBOJOB, a TakKKe€ BO3HHUKAIOMIEH B
pe3yibTaTe KOPpO3UM, & TAaK)K€ HETaTUBHOIO BIIMSIHUS 3TOW KOPPO3UU Ha
CYIIECTBYIOIIHNE >KEIE300€TOHHBIE W METAUIMUECKHE KOHCTPYKIHMH. Takxke
OBLITM MPOAHATU3UPOBAHBI BUABI THIPOU3OJISIIMOHHBIX MaTepUajoB, MPOIECC
SKCIUTyaTanud W uX 3(P(EKTUBHOCTh, a TaKXke pa3paboTaHbl BBHIBOIALI H
PEKOMEHJIallMd TI0 HCIOJIb30BAHUIO COBPEMEHHBIX T'HAPOU30ISIUOHHBIX
MaTepHaioB.

MocTbl, 3cTakaabl, Mpoe3kas dYacTh, TPY30MOIBEMHOCTh, HW3THOAIOIINN
MOMEHT, pabodas BbICOTa, JehEeKT W  TOBPEKICHHUE. OICTAKaJPl,
TUAPOU3OIIAIS, OUTYM, MEMOpaHa, TOPOKHOE CTPOUTEIHCTBO

INTRODUCTION
Waterproofing is a building material that serves to protect construction structures, buildings
and structures from the effects of water and other aggressive (corrosive) environments.
Waterproofing works ensure normal use of buildings, structures and equipment, and increase
their service life.
According to the function of waterproofing - anti-filtration, anti-corrosion, according to the
type of the main material used - bituminous, plastic, mineral, metal coating, according to the
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coating of the working surface - it is divided into types such as paintable, plastered, glued,
poured, soaked, injected.

The strength and durability of highway bridge structures directly depends not only on the
quality of the structures, but also on the quality of the waterproofing material and its installation
technology. Consequently, 31-32% of the defects and damages in the reinforced concrete
constructions of highway bridge structures in operation in Tashkent city and Tashkent region
alone were caused by insufficient functioning of waterproofing systems (Fig. 1).
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Fig. 1. Distribution of defects in highway bridges

It should be emphasized that only high-quality waterproofing system protects reinforced
concrete and metal structures from corrosion caused by water, moisture and aggressive
environment. As a result of precipitation, water entering the reinforced concrete structure
dissolves calcium hydroxide (Ca(OH)2), which ensures the strength of the structure, and other
chemical elements (components) in the concrete. As a result, the structure of the construction is
damaged and its strength decreases. Especially in the cold months of the year, the water that
enters the spaces of the reinforced concrete structure freezes and causes the concrete to crack due
to its increased volume. The presence of water chlorides in reinforced concrete causes the
corrosion of the reinforcement and, as a result, weakens the strength of the highway bridge
elements. If we take into account the practice of melting ice and snow with salt in urbanized
areas, the decrease in strength of structures as a result of damage accelerates the process [1].

As we said in the previous section, corrosion caused by defects and damage in waterproofing
systems and deformation seams destroys at least 4-5% of existing reinforced concrete and metal
structures every year (Figures 2-3). This indicator will cost tens of thousands of additional jobs
across the country. Usually, the cost of the waterproofing system is about 2-3% of the
construction cost of the structure. This is a relative indicator, depending on the complexity of the
construction process, the level of use of modern materials and technologies, it can reach 9-10%,
respectively [4, 9].
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Fig. 2. Damage to the structure caused by malfunctions in the waterproofing system

Fig. 3. Defects and damages caused by deformation seams

There are many types of waterproofing materials, and choosing the right type of it during
construction and assembly work is an important factor in increasing the durability of reinforced
concrete and metal structures. Types of waterproofing materials are selected depending on the
local conditions and climatic conditions of the construction area.

In recent years, companies producing waterproofing materials in the world are seriously
approaching the issue of maintaining reinforced concrete structures based on the achievements of
modern science and the latest production technologies.

Today, as a traditional waterproofing material in the construction of bridges in our country,
we will mention below the waterproofing materials that are widely used in construction:

— Polyurethane;

— Mineral mixture;

— Insulated roll;

— PVC (polyvinyl chloride);
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— Bituminous waterproofing membranes.

Polyurethane is a waterproofing material with a liquid membrane, one of the main
advantages of which is that this material ensures seamless installation on the upper surface of the
intermediate device. Also, the polyurethane liquid membrane fills all the capillary cracks on the
surface of the reinforced concrete structure and hardens the concrete surface.

Waterproofing materials with a mineral mixture are made on the basis of cement, clay and
other viscous minerals, and are produced in the form of cement and silicate paints, hydrophobic
coatings, clay-concrete fillers. They are used in painting and plastering of protected materials, as
well as anti-filtration fillers. Mineral mixture waterproofing materials consist of solid and liquid:
mineral powder, sand particles, polymer liquid, organic and inorganic chemical compounds. As a
result of the interaction of chemically active substances, a waterproof layer is formed on the
upper surface of structures [3].

Izol roll waterproofing material is widely used in regions with a relatively cold climate. This
material is applied based on rolled insulation and cold insulating mastic, glued between the
layers reinforced with reinforcement and between the rolled layers. In continental regions with a
harsh climate, rubber-quality roll waterproofing materials are usually used. The composition of
the roll material consists of technical rubber.

PVC is a common waterproofing material membrane made of polyvinyl chloride. One of the
main advantages of this material is its simplified installation technology and long service life.
The basis of PVC waterproofing material is fiberglass polyester [3].

Bituminous waterproofing material is used from diluted bitumen’s (bitumen lacquers and
enamels) or water-soluble bitumen’s (bitumen emulsions, pastes) and is applied directly to the
surface of protected materials. Waterproofing materials with bitumen mastic can be used in
different climate zones.

“Mostoplast” is a rolled material based on modified bitumen, designed to create a waterproof
protective layer on the surfaces of reinforced concrete bridge structures. Advantages: high
flexibility, long service life, uncomplicated construction and assembly process, heat capacity and
high technical characteristics. Roll insulation was used as a waterproofing material on the
Trotsky bridge in St. Petersburg. Mostoplast was used as a waterproofing material on the
Alexander Nevsky, Dvortsovy, Ushakovsky, Birjevoy, Poselev bridges in St. Petersburg.
Modified types of Mostoplast waterproofing material were widely used in the construction and
reconstruction of bridges in many other cities of Russia (before the reconstruction, ergobit
materials were also used as waterproofing in most of the bridges.

In addition, metal materials, brass, copper, lead, and steel sheets were used as waterproofing
materials. In today's modern construction industry, highly elastic and non-crack able plastic,
glass-plastic, bituminous-polymer waterproofing materials are widely used. For example, plastic,
epoxy resin, polyester, polyvinyl and other types of lacquers, polymer solutions, polyethylene,
polyvinyl chloride curtains, rubber sealants, rubber tapes, and fiberglass can be mentioned [3].

Depending on the installation technology of the above-mentioned waterproofing materials,
we can divide them into two (glued and applied) groups.

First group: One of the main disadvantages of glued waterproofing materials is the presence
of seams and joints. In addition, in order for these materials to stick to the intermediate devices
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firmly enough, the complexity of the processing process with the help of a high level of heat
(Fig. 4). This, in turn, creates additional difficulties for the builders during the construction
assembly process. An increase or decrease in temperature beyond the specified standards may
cause the structures of the waterproofing materials to be glued to be damaged or, on the contrary,
not to adhere firmly to the surface of the structure.

Fig. 4. The installation process of adhesive waterproofing materials

Second group: In contrast to adhesive type materials, membrane materials in a liquid
(applicable) state have several advantages. As a result of the installation of these materials in a
liquid state, they form a monolithic and fully connected membrane over the entire surface of the
bridge structure. That is, the liquid waterproofing membrane works as a seamless system along
the surface of the structures due to the even distribution of any complex geometric shapes of the
elements of the bridge structure over the entire surface (Fig. 5). As a result, this membrane
waterproofing system prevents the migration of water and aggressive environment to the
structural elements of the building even in any extreme climate. One of the main advantages of
liquid bridge waterproofing membranes is their high efficiency; the membrane provides a high-
quality chemical bond between the surface of the bridge structure and the surface of the asphalt
pavement.

Also, by using waterproofing membrane products applied in liquid state, it is possible to
achieve a number of cost reductions. That is, the installation process of liquid waterproofing
material is simple and effective. Also, when construction and installation works are carried out
using cold and liquid waterproofing membranes, it will be possible to avoid potential risks
arising during heat treatment. These types of potential hazards force many construction regions
to adopt additional regulations for the assembly process. For example, in most areas, general
contractors must hire specially trained workers and fire safety inspectors to permit heat treatment
processes and supervise the work. This, in turn, causes additional expenses to increase.

Fig. 5. Installation process of applied waterproofing membranes
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Liquid-applied or applied waterproofing membranes are currently used by many construction
organizations around the world on highway and railway bridges. In particular, on road and rail
bridges in Great Britain (BBA HAPAS UK and Network Rail UK), on road bridges in France
(CEREMA and SNCF), Belgium (UBATC-ATG), Finland (SILKO), It is widely used in
countries such as Poland (IBDM), USA (AREMA), Australia (NSW), China, Canada, Sweden,
Czech Republic and India. The «Sika» consortium of the Federal Republic of Germany «Icosit»
series of waterproofing materials mainly produces modern and modified types of this type of
waterproofing materials.

CONCLUSION. Currently, the tendency to reduce the cost of construction while
developing new waterproofing materials and improving existing types is considered urgent.
Therefore, only waterproofing materials containing modern components can protect bridge
constructions from wet and aggressive environment in a high quality and reliable manner. It
should be emphasized that the use of modern waterproofing materials and technologies in the
processes of construction, reconstruction and capital repair of bridges is of particular importance.
After all, the construction and assembly works performed because of the combination of
traditional and modern technologies serve to increase the service life of transport structures, the
durability, safety and strength of reinforced concrete and metal structures.

In accordance with the modern trends of the world bridge construction, it is recommended to
use liquid waterproofing membranes as waterproofing materials in the road section of the
structures, based on indicators such as technical-economical and aesthetic appeal.
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IN SEVERE EARTHQUAKES
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Abstract: The article examines the damage to transport structures during earthquakes.
Based on the analysis of damage to bridge structures, the requirements of the
regulatory documentation for earthquake-resistant construction should be
fully met.

Key words: earthquake, score, bridge, pier, bearing, superstructure.

AHAJIM3 TOBPEXKJIEHUNA TPAHCIIOPTHBIX COOPYKEHU
IIPU CUJIBbHBIX 3BEMJUIETPACEHUAX

Boratdaes Hypcyaran Ucaraii yibl
Munaammii Hay4Hbl COTPYIHUK MTHCTUTYTa MEXaHUKHU M CECMOCTOMKOCTH
coopy>xenuit umenn M.T. Ypaz6aeBa Akanemuu Hayk PecriyOnuku Y30ekucras.
nbi.8747777 @gmail.com

AHHOTanus: B cratee aHanMM3uMpyeTcs MNOBPEKICHUS MOCTOBBIX COOPYKEHUH IIpH
3emiieTpsceHuaAX. Ha ocHOBe aHamm3a TNOBpPEXIEHUH TPaHCIOPTHBIX
COOPYKEHHI CIIeyeT TOJHOE BBIMOJHEHUE TPEOOBaHUI HOPMATUBHOU
JIOKYMEHTALUU 10 CEICMOCTOMKOMY CTPOUTEIILCTBY.
Kanur cy3nap: 3emnerpscenue, Oamil, MOCT, OMNOpbI, ONOpPHBIE YAaCTH, MPOJETHOE
CTPOCHHE.

BBEJEHHUE. Ilo cBoMM 5KOHOMWYECKHM, COLUHMAIbHBIM W  3KOJOTHUYECKUM
MOCIEACTBUSIM 3E€MJIETPSICEHUS] 3aHHMMAIOT BeJylllee MECTO CpeAM MpUpOJHBIX KaracTpod. Ha
BCEM MPOTSDKEHUM CBOEH HCTOPHM YEJIOBEYEeCKOe OOIIECTBO IOCTOSHHO TOABEPrajoch
HEraTUBHOMY BO3JECUCTBHUIO 3€MJICTPSCEHUN, MHOTHE U3 KOTOPBIX CBOMMHU KaTacTpO(UUIECKUMHU
MOCIEACTBUSIMHM OKa3aJld 3aMETHOE BJIMSHHE Ha MOCIEAYIOIIee Pa3BUTHE OTIEIbHBIX PErHOHOB
WIN J1ake KPYIHBIX cTpaH. Tak, B pe3yibTaTe CHIIbHOrO 3emierpsicenust 1 HosOps 1755 roxa B
Jluccabone (Ilopryramumsi) ¢ marHuTynod M=8,6 W TOCIE€IOBAaBIIMMH 3a HHUM TIOXKapamMu M
I[yHaMH ObIIl TOJIHOCTBIO pa3pylIeH KPYMHBIA Topoi U Moru6io okono 60 ThICSY YellOBEK.
[Tpomzomenmee 28 nHos0ps 1908 roga B Meccunckom mposmBe (Mrtamust) 3emieTpscenue ¢
MarHuTyzoi M=7,5 Taxke cTano npuuuHOi rudenu okojio 60 ThICAY YeJIOBEK, MPUUYEM TOPOJ
Meccuny npunuiocs ¢pakTHYeCKHd OTCTpauBaTh 3aHOBO. Benuuaiiinas npupoHas karactpoda B
UCTOpUHM 4eJoBedecTBa mpowusonuia 23 sHBaps 1556 roga B mpoBuniuu Ilsuecu (Kuraii).
Ceiicmuueckne BO3AEHCTBHS ¢ MarHUTy 10l M=8,0 npuBenn K akTUBU3aLWH THICSY ONOJI3HEW U
pa3pylIeHUIO JIOMOB, YTO TOBJICKJIO 3a coOoif rubenb 830 Thicsu yenoBek. B pesynbrare
OTHOCHUTENbHO HemaBHero (28 wrons 1976 roma) Tanrmansckoro 3emuerpsiceHust B Kutae
(M=7,8), IO HEKOTOPBIM OIIEHKaM, IMOTHOI0 0KOJI0 655 ThIcsSY yenoBek (95) [1-5].

IIpuBeneHHble BbINIE MNPUMEPHl YOENUTENBHO MOKa3bIBAIOT, HACKOJIBKO BEJIUKU
COLIMAJIbHBIE TIOCIEACTBUS CWIBHBIX 3eMierpsaceHuil. OmHako 3TO JMIIb OJHA '"CTOpOHA
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Meaanu", nbo, HapsIy C COIUATBHBIMH ITOCIICCTBUSAMU, 3€MIICTPSICCHHS BBI3BIBAIOT OIPOMHBIN
YKOHOMHYECKUH ymiepO, B CAUTaHHBIE MCHOBEHHSI pa3pyliasi BCE TO, YTO CO3/1aBaJiOCh T'OJIaMH,
JIECATUIICTUSMU WK Jake BekaMu (Taour. 1).

Tabnuma 1
[Totepu ctpaH, nocTpagaBiux ot 3emiuerpscenuit (1960-1999 rr.)
Jlj;ln I'on 3emuerpscenust Crpana zg;z;l;m;:;ﬁmcl ILA) yuepo
1 1960 Uunnn 4.73
2 1963 IOrocnaBus 3.06
3 1964 CIIIA 2.69
4 1976 Hranus 8.1
5 1976 Kurait 12.61
6 1979 IOrocnaBus 4.94
7 1980 AJDKUD 5.04
8 1980 Hranus 16.8
9 1985 Mekcuka 5.11
10 1988 ApMeHus 16.46
11 1989 CIIIA 6.88
12 1990 Hpan 7.85
13 1994 CIIIA 30.36
14 1995 SnoHus 64.2
15 1999 TaiiBaHb 14.0

ITocne 3emnerpsacenuss B Mayne (Ywin) B 2010 roxy 6buto moBpexaeHo okoso 300
MOCTOB, @ HEKOTOpBIE U3 HUX JaK€ PYXHYJHU.BOJIBIIMHCTBO MOCTOB, MOBPEKICHHBIX BO BpEMs
3eMJIETPSICEHHUs], IPEACTABISUIN COOONH MHOTOIPOJIETHBIE OAJIOYHBIE MOCTBI U3 MPEIBAPUTEIBHO
HaIpsHKEHHOTO cOOpHOTO xene3o0eTona. [ToBpexaeHus, HabM01aeMble Ha ITUX MOCTaX, ObLUIN
BbI3BaHbl 3HAYUTEIBHBIMU CMELICHUSAMHU HPOJIETHOIO CTPOEHUS OTHOCUTEIBHO MOJ3€MHOI0
CTpOEHHS, B pe3yJbTaTe 4Yero Ha OOJbIIOM KOJIWYECTBE MOCTOB HAOJIIOJAINCh OCTATOYHbBIE
CMEIIEHHUs TPOJICTHOIO CTPOCHHUS, MOBPEXKICHHUS OIOpHAs 4YacTh M MOBPEXKICHHUS CTEHKU
cOOpHBIX 0aoK, KaK IMOKa3aHo Ha puc. 1.

Puc. 1. HOBpG)KI[eHI/IH, 06Hapy>1<eHHLIe Ha aBTOMOOWJIBHBIX MOCTaxX TOCJIEC 3EMIICTPSCCHHS B
Maymne B 2010 rogy (Yun)
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DKOHOMHMYECKHE TIOCHEACTBUS 3EMJICTPACEHUH YKa3blBalOT Ha HEOOXOAMMOCTh
pa3paboTKu U OCyIIecTBICHHs 0oiee Y3PPEKTUBHBIX MEP aHTUCEHCMIYECKOH 3aiuThl. [Ipu 3TOM
o0ecrieueHre CeHCMOCTOMKOCTH TPAHCIOPTHBIX COOPY>KEHUH JOJKHO paccMaTpUBaTHCS Kak
IPUOPUTETHAS 33]]a4a HHKEHEPHOU CEHCMOJIOTUU U CECMOCTOMKOIO CTPOUTENILCTBA.

METOAbI U MATEPHAJIBI. Ha ocHOBE MHOTOYHMCICHHBIX JAHHBIX MOYKHO BBIJICIIUTH
JIBE TPYIIIBI MOBPEXKICHUM 0aJOUHBIX MOCTOB: 1) MOBPEXIEHUE MPOJIETHBIX CTPOCHUM, UX CIIBUT
no mnoadepMeHHBIM IUIOIIAJKaM WM TaJeHHe C ONOp IMpPH OTHOCUTENIBHO HEOOIBIINX
HNOBPEXACHUSX IOCIEIHUX; 2) pa3pyll€HUE WU CUJIbHOE MOBPEXKJIEHUE OIOp, BIEKYIEe 3a
co00i1 moJHOE WIIM YacTHYHOe oOpyuieHue mocta. [Ipu 3emierpsiceHusIX Omnopbl U MPOJETHBIC
CTPOCHMSI MOCTOB JUHAMHUYECKH B3aWMOJEHCTBYIOT JPYr C JPYroM U HUX COBOKYITHOCTH
pearupyeT Ha JBHKCHHsI OCHOBaHHS Kak eluHas kojebarenbHas cucrema. [103ToMy OCHOBHOMU
3aaueil TEOpUH CEHMCMUYECKUX KOJIeOaHWH MOCTOBBIX COOPY)KCHUH SBISICTCS HCCIIEIOBaHHE
COBMECTHBIX KOJICOaHUI MPOJIETHBIX CTPOCHUI U OTIOP, BHI3BAaHHBIX KOJICOAHUSIMH OCHOBaHUs. B
HACTOSIIEE BpeMs ITa 3a/1a4a el AajieKa OT [TOJIHOTO PELIeHMUSL.

B pesynbrare o0cienoBaHusl MOCIEACTBUI pa3pyLINTENbHBIX 3eMIETPICEHUN HAKOIUICH
3HAYUTEIbHBIN (DaKTUYECKMid MaTepHal, XapaKTepHU3YIOUIMHA CeHCMUYECKHE IOBPEKICHUS
JIOPOKHBIX coopykeHuid. [IpuBesieM ocHOBHBIE 0000IIAIOTNE BHIBO/IBI, TOMyUYEHHBIE HA OCHOBE
aHAJIM3a UMCIOIIUXCS (PAaKTUICCKUX JaHHBIX.

Cornacno mkansl MSK-64 1opoHbIE COOPYKEHHSI MOTYT HMOBPEXIAThCS MPU TOTUYKAX
ciIof 7 1 6oiee 6aIoB, B YaCTHOCTH:

7-6annoB. B oTaeNnbHBIX CITydasiX OMOJI3HH MPOE3KUX YacTel TOpOr Ha KPYTHIX CKIOHAX
Y TPEIIUHBI Ha JOPOTax.

8-6amnoB. Hebonpinve omoa3Hu Ha KPYTHIX OTKOCaX BBIEMOK U HACBITIEH JOPOT.

9-6aymoB. B OTAENBHBIX Cily4asX HWCKPUBJIEHHE JKEIE3HOJOPOXKHBIX PENbCOB U
MOBPEXKICHHUE MPOE3KUX YaCTEU JOPOT.

10-6amnoB. CepbE3Hble MOBPEXACHUS MOCTOB. Jlerkue MCKpHMBIIEHUS Kele3-
HOJIOPOXKHBIX  peNnbCcoB. JlopokHbIE TOKPBITUS U acansT 00pa3ylT BOIHOOOpa3HYIO
MMOBEPXHOCTb.

11-6amnoB. Cepbe3Hble MOBPEKICHUS MOCTOB M KEIE3HOJOPOKHBIX MyTEH, IIOCCeiiHbIe
JIOPOTH MPUXOJIST B HETOJAHOCTb.

12-6amnoB. CunpbHOE MOBpPEXKACHUE WIM Pa3pylIeHHe MPAKTHUYEeCKH BCEX HA-3€MHBIX U
MOA3EMHBIX COOPYKEHUM.

3aBUCHMOCTh 3Ta TMOJy4YeHa Ha OCHOBE AaHajiu3a IOCIEACTBUNA pAlla CHIIbHBIX
3eMJICTPSICEHU, B YAaCTHOCTH, OHAa TOJATBEPIKIACHA ONBITOM SITIOHCKUX 3EMIICTPSICEHUN B
OTHOILLIEHUH MOCTOB COBPEMEHHOI'O THIA, OCYILIECTBISEMBIX C YYETOM AaHTHUCEHCMUYECKUX
MEPOTIPUATHH.

Brnusnue wmarepuwana coopykeHuss HauOoliee YETKO MPOCISKUBACTCS Ha MpHUMepax
noBpexaAeHNust MocToB. Kak U ciiejoBano 0XKuAaTh, MEHEE BCETO MOBPEXKIAIOTCA METANINYECKUE
U JKene300eTOHHBIE MOCTBI, Hauboyee YsI3BUMbI KaMEHHbIE M OCTOHHBIE MOCTHI HIIH
KOHCTPYKTHUBHBIC OJIEMEHTHI W3 JTUX MaTepuayioB. JlepeBsSHHBIE MOCTBHI TPU XOPOIIEM
KPEIJIEHUU UX 3JIEMEHTOB YCHEIIHO CONPOTUBIISAIOTCS CECMUYECKOMY BO3ECHCTBUIO.

[IpuMeHUTETFHO K MOCTaM XapakTepHBIC TMOBPEXKACHUS TPHUBEACHHI B TaOII.2,
COCTaBJICHHOM aBTOPOM Ha OCHOBAHUU CBEJICHUM O MOCIEICTBUSAX 3E€MIICTPACEHUN B PA3HBIX
cTpaHax, onmyOJuKOBaHHBIX B paboTax [6—12].

[ToBpexaeHuss onmop HOCAT XapaKTep CMEILEHUS] B II€JIOM OTHOCUTEIBHO HCXOIHOTO
MOJIO’KEHUS WM HapyLIeHHs LeOCTHOCTH uX 4dacTeil. Hanbonee yacTo BcTpedaromuics BUJ
MOBPEXICHUS YCTOEB — CIBUT, CKOJILKEHHE WJIM HAKJIOH B CTOPOHY mposera. [Ipomexyrounbie
ONOpbI TaKK€ MCHBITHIBAIOT HAKJIOHBI, CMELIEHHsA B IUIaHE W ocenaHue. Paspymenue omnop
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IMPOUCXOAUT B PE3yJbTaTC CABUI'a OIIOP IIO TIOPHU3OHTAIIBHOMY INBY HWIIM PAaCKPBITHA HIBa C
OIMMPOKHUABIBAHUEM BBIIICIICKAIIICH YacTH.

Tabmuma 2

XapakTepHbIE NOBPEKACHHS MOCTOB IIPU 3EMJIETPSICEHUSIX

Cuia 3emiieTpsiceHusi B
0anax mkaasl MSK-64.
O0mass xapakTepucTHKA

CocTosiHne MOCTOB

MOBPEKICHU I

7 6aios. TpewmurHbl B MACCUBHBIX HEAPMUPOBAHHBIX KOHCTPYKLMSIX OIOP.

MecTtHble nedopmaruu | TpemHbl ¥ CKOJIBI 3aIUTHOTO €J10si O€TOHA B PaMHBIX OIMOpax.

KOHCTPYKUUI [ToBpexxaenust 1mKadHBIX CTEHOK YCTOEB, pPa3HO BBICOKHX
noAGepMEHHUKOB, TOPIIOB 0a0K, OJIOKOB OTPaXACHUS MPOE3KEH
yacTu HaJl e GOpMaLMOHHBIMU IBaMU. Pa3pbIBbl B 0cnabIeHHBIX
TPEUIMHAMU HEaPMHUPOBAHHBIX KOHCTPYKIHAX omnop. HeGompmme
CMEUIEHUs YCTOEB K CEPEeIMHE MOCTA.

8 6aoB. 3HaynTeNbHBIE OCAAKU (YHIAMEHTOB IPH HMX ONHpPAHUH Ha

O6mmue nedopMaluu | HETIOTHBIE TiecuaHble OTiIOKeHus. Hakmonsl omop. IToBopot B

KOHCTPYKLHUI IJIaHE HEpa3pe3HbIX IPOJIETHBIX CTpPOeHUil. 3HauuTeIbHbIC
CMEUIEHUs YCTOEB K CEPEeIMHE MOCTA.

9 6anos. Pa3pbiBel B kene300€TOHHBIX OMOpax. B OTHENbHBIX Clydasx

Hapymenne npounoctu

MoAOpachIBaHUE  pPa3pe3HbIX  KEJIE300€TOHHBIX  MPOJIETHBIX
CTPOEHUH C pa3pylIeHHUEM OINOPHBIX yYaCTKOB IJIaBHBIX OAJIOK U
ux IepeilaMblBAHUEM B IIPOJICTC. CMGHICHI/IC C OIIOPHBIX
IUTOIIAJIOK U OOpYIIEHHE KOHCOJIEeH MPOJIETHBIX CTPOEHUI MOCTOB
PaMHO-KOHCOJIBHOW CUCTEMBI.

10 6amnos.
Hapymenune ycrounBocTr

Cnsur u oOpyuieHre Haa (yHIAMEHTHBIMHA YacTIMU KaMEHHBIX H
O6eToHHBIX omnop. CIBUT 1O OrOJIOBKAM OTOP U TMajeHHue 0aT0uHbIX
pa3 pe3HBIX MPOJIETHBIX CTPOEHUU. ONPOKUBIBAHUE OTAEIIBHBIX
CEeKIIMI MHOTONPOJETHBIX BHAAyKOoB M 3crakazn. lloreps
YCTOWYMBOCTHU OTJENbHBIX YJIEMEHTOB CTAJIbHBIX (EpM.

[TonyuyuBimine B mocineqHee BpeMsi OOJbIIOE PACHPOCTPAHEHUE PE3UHOBBIE ONOPHBIE
yacTH MOTyT OOecHeuyHuTh HAJEeKHYI padoTy MOCTa Ha CEHCMUYECKYI0 Harpy3Ky, CHMXKas
ceiicMuyeckne BO3ICUCTBHS Ha ONOPY U Ha MPOJIETHBIE CTPOeHUs (puc. 2).

i
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Puc 2. OnopHble 4acTy U3 PE3UHBI, YCUIICHHbIEC CTAIbHBIMU TIJIAaCTUHAMU

TloBrIIeHHOM

CONIPOTUBIIICMOCTBIO K

CEHCMHAYECKAM BO3IEUCTBASAIM  0O0JIAarOT

PE3WHOBBIE OMOPHBIE YAaCTH C LWIMHAPUYECKONW TMOBEpXHOCThIO. IlpuMeHeHune wux B

onpez[eneHHop”I CTCIICHU HCKIOYACT COCKAKUMBAHUC TIPOJICTHBIX CTpOeHI/II\/'I ¢ oIop,

HO
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JOCTUTAaeTCs 3TO 3a CYET CHW)XXEHHUS MOJATIMBOCTH OINOPHBIX YaCT€ TOPU30HTAIbHOMY
BO3JEHCTBUIO, YTO IPUBOAUT K IMOBBILICHUIO CEICMUYECKOT0 BO3JCHCTBHS HA OIIOPY.

ObecneyeHre HEOOXOAUMON CEHCMOCTOMKOCTH JIOPOXKHBIX COOPYKCHHM  SIBIIACTCS
3aaueil KOMIUIEKCHOM, pelIeHre ee CBA3aHO C MHOTUMH (PaKTOpaMH, OKa3bIBAIOIIMMU BIUSHHE
Ha CEHUCMOCTOWKOCTh HMH)XCHEPHBIX COOpPY)XCHHH, OJHAKO HEOOXOJIWMOW OCHOBHOMU
OPEINOCHUIKON SIBISETCS TIYOOKHMI KOMIUIEKCHBIM aHajlW3 MOBEICHHUS COOpPYKEHHH TNpu
3emiieTpsiceHUd. Ha OCHOBE Takoro aHaiu3a B INPAKTUKE IPOECKTUPOBAHUS CEHCMOCTOMKHX
MOCTOB BBHIPa0OTaHBI OIpeIeiICHHbIE (OPMbI 3AIUTHBIX AHTUCEHCMHUYECKUX MEPOTPHUSITHH,
coOJII0ZIcHHE KOTOPBIX B ONPEAEICHHON CTENeHH 00eCIeYnBaeT CeHCMOCTONKOCTh MOCTA.

BbBIBO/IbI. Ha ocHOBE pacCMOTPEHHBIX HAMH MAaTEPHUAIOB U PE3YJIbTATOB UX AHAIU3A
MOXHO OTMETUTb, YTO TMPH CTPOUTEIBCTBE JIOPOXKHBIX COOPY>KEHUH (IIOpOT, MOCTOB,
JKEJIE3HOAOPOXKHBIX MYyTEH, MOANOPHBIX CTEH M Jp.) B CEHCMHUYECKHX palloHax HE0OXOAMMO
obOecrieuenue BbimonHeHus: TpeboBanuit CHull mo celicMOCTONKOMY CTPOUTENBCTBY WITU
MPUMEHATHh CIEIUAJbHbIE KOHCTPYKTHUBHBIC MEPOIPHUATUS, CHUXKAIOUUE CEUCMHUYECKUe
BO3/ICHICTBHS HA MOCTOBBIE (JOPOKHBIE) COOPYKEHHS B ILIETIOM.
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AHHOTanuA: B [1aHHON cTaTbe pacCMOTPEHBI BOMPOCHI COBEPIICHCTBOBAHMS IMpOLECCA
pasrpy3ku Ipy30B 4epe3 HU)KHHE JIIOKM IOJIyBArOHOB, PACIOJIOKEHHBIX Ha
NIPUIIONHATON  JKEJIE3HONOPOKHOM  dcrakazae. Ha  ocHoBe  ananmsa
JEHCTBYIONIEH TEXHOJOTHUH BBISBICHBI OCHOBHBIE MPOOJIEMBI, BKIIOYas
HEPaBHOMEPHOCTb IMOTOKA TPy3a, MHTEHCUBHOE NIbLIIEOOpa30BaHuE, 3aBHCAHNE
MaTepuaia B JIFOKaX, a TakKe U30bITOYHBIE 3aTPAThl BpEMEHH U TPY/A.

C uenbto noBbIeHUsT YPPEKTUBHOCTH TpoIecca MPEAIOKEHBl TEXHUUECKUE
peuieHus, NpeayCMaTpUBAIOIINE ONTUMHU3ALMIO KOHCTPYKIIMA HUKHUX JIFOKOB,
peryiaupoBaHue IIOTOKa TIpy3a IIOCPEICTBOM YIIPABISEMOIO MEXaHM3Ma
OTKpPBITHUS, a TaK)Ke MEPONPUATHUS MO0 CHWKEHUIO MbuieoOpa3oBaHus. Kpome
TOro, OOOCHOBaHa BO3MOXXHOCTb MPUMEHEHHUS JJIEKTPUUYECKOW Taiw,
[EpEMELIAIOIIEHCA 110 MOHOPEJIBCOBOM CHCTEME BJIOJIb JCTAKaIbl, YTO
o0ecnieurBaeT  JUCTAHLIIMOHHOE  yHOpaBJIEHUE JIIOKAMHM, MEXaHHU3al[UIo
BCIIOMOTATENIbHBIX ONepalyii U MOBbIIIEHHE 0€301aCHOCTH TPY/Ia.
[IpennaraeMoe TEXHOJOTMYECKOE pELIEHUE CIIOCOOCTBYET COKpAIllEHUIO
BPEMEHHU pa3rpy3KH, MOBBIIICHUIO TPOU3BOAUTEILHOCTU TPY/1a U CHUKEHUIO
AKCIUTyaTallMOHHBIX 3aTpaT. DKOHOMHUYecKas 3((PEKTUBHOCTH OIlCHEHA Ha
OCHOBE KallUTAJIbHBIX BJIOXEHUH M T'OJOBOT0 SKOHOMHUYECKOro 3 deKTa, 4To
MO3BOJIMJIO  YCTAHOBUTH IPEUMYIIECTBA pa3padOTaHHOrO MeToda IO
CPABHEHUIO C JEHUCTBYIOLIEH TEXHOJIOTUEM.
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Annotation: This article addresses the improvement of the unloading process through the

bottom hatches of open-top railway wagons positioned on an elevated
railway trestle. Based on an analysis of the existing technology, key issues
were identified, including irregular material flow, intensive dust generation,
material clogging in the hatches, as well as excessive time and labor
consumption.
To enhance process efficiency, technical solutions are proposed, including
optimization of the bottom hatch design, regulation of material flow through
a controlled opening mechanism, and the implementation of dust reduction
measures. In addition, the feasibility of using an electric hoist moving along
a monorail system installed on the trestle is substantiated, enabling remote
hatch control, mechanization of auxiliary operations, and improved
occupational safety.The proposed technological solution contributes to
reducing unloading time, increasing labor productivity, and lowering
operating costs. Economic efficiency was assessed based on capital
investments and annual economic benefits, which confirmed the advantages
of the developed method compared to the existing technology.

Key words: open-top wagon, bottom hatch, cargo unloading, monorail system, electric
hoist, dust reduction, economic efficiency, optimization.

BBEJIEHUE

B xene3HOL0pOKHOM TPAHCIOPTE IEPEBO3KA CBHIMYYUX IPY30B, B YACTHOCTU YIJISA U
JIPYTUX 3€PHUCTBIX MATEPHUAJIOB B MOJYBaroHax, a TAaKK€ UX pasrpys3ka 4epe3 HHKHHUE JIHOKH,
SBIISICTCA BaXXHBIM TEXHOJOTMUYECKUM 3TaloM, OO0ECIeYMBAIOIIUM HENPEPBIBHYIO pPaboTy
IIPOMBINUICHHBIX MPEANPUATHNA. B  yCIOBHSAX NPUNOIHATON KEJIE3HOMOPOXKHOM 3CTaKaibl
3 PEKTUBHOCTh JAHHOTO MpOIecca HEMOCPEICTBEHHO 3aBUCUT OT CTaOMIBHOCTH MOTOKA TPy3a,
KOHCTPYKTUBHBIX IapaMETPOB, YPOBHS MEXaHU3AllUU U OpraHu3anuu tpyaa [1].

AHanu3 AEUCTBYIOIMX TEXHOJOTMYECKMX CXEM IIOKa3blBacT, YTO HEPAaBHOMEPHOCTH
BBITPY3KH MaTepHasa, BBICOKUI YPOBEHb MbLIE0OPa30BaHUs, HEOOXOIUMOCTb JOMOJHUTEIBHOTO
PY4YHOIO TpyZa U OTEPU BPEMEHU CYLIECTBEHHO CHUKAKOT TEXHUKO-DKOHOMUYECKHE ITOKA3ATENN
npouecca. B CBA3M ¢ 3TUM MeXaHW3alWs W ONTHMM3aLUs Pa3rpy304YHBIX ONEpPAlUi SBIISIOTCS
aKTyaJbHOM HAYYHO-IIPAKTUYECKOM 3aa4eH.

B nHacrosmeM necneqoBaHuM pacCMaTpUBAKOTCS BOIIPOCH! COBEPILIEHCTBOBAHUS IIpoIiecca
pasrpy3ky 4epe3 HUXKHHME JIFOKM II0JlyBarOHOB, B YACTHOCTH MEXAHM3alLMs BCIIOMOTraTEIbHBIX
onepanuii ¢ HUCIHOJIb30BaHUEM JJIEKTPUYECKOM TalaH, MEPEeMENIaromecss M0 MOHOPEIbCOBOU
cUCTeME BJOJb JCTaKaibl, a TaKKe OIEHKAa 3KOHOMUYECKOH 3(P(PEKTUBHOCTH MpEAIaraeMoro
TEXHOJIOTMYECKOT0 PEIICHHUS.

OB30P JIUTEPATYPbBI U METObI HCCJIEJJOBAHUSA

B pamkax wuccrnenoBaHus ObUIO NPEAJIOKEHO TEXHUYECKOE PEIIEHHE IO 3aKPBITHIO
HIDKHUX JIIOKOB IIOJyBaroHa Ha IIPUIIOJHATOM KEJIE3HOAOPOKHOM IIyTH C MCIIOJIb30BaHUEM
INEKTPUYECKON Taiau (pUCYHOK 1).

Ilocne BBITpY3KHM Tpy30B 4Yepe3 HUWKHHUE JIOKM II0JYBaroHOB >KEJIE3HOIOPOKHOIO
TPAHCIIOPTAa PacCMaTpPUBAETCA OPraHU3alHs MpPOLEcca HX 3aKPBITHS C HUCHOJIB30BAaHUEM
aneKTpudeckoil Tamu. [Iporecc oCymecTBIsieTcss ¢ MOMOIIBI0 KOHCTPYKITMH, 00eCTIeunBaroei
nepeaBrKeHne pabounx MO MPUIMOAHATOMY MyTH (3CTakaze), a TakkKe AIEKTPUUYECKOW Tauu,
MEPEMEILAOLIEHCS IO YCTAHOBJIEHHON Ha HEW MOHOPEIIbCOBOM CUCTEME.

-40-



Monongoi crieluaaucT
Young specialist
Kac maman
Yosh mutaxassis

February 2024
ISSN: 2791-3651

&
& ‘/. Volume 3 | Issue 23 |
J M.\
@

A0

A

AL

)

IJ EE R G EEEe BE B
iy g ]
i | RN AN

Pucynok 1. Cxema pexoMeHAalui MO 3aKPbITHIO HUKHUX JIFOKOB IOJIyBaroHa Ha

MPUIOAHATOM KEJIE3HOJOPOKHOM IIYTH C UCIOJB30BaHUEM JIEKTPUUECKON TaJln

B TexHonmornueckom mpouecce Kaxplii BaroH 00CIyKUBAETCs C IBYX CTOPOH 10 OJHOMY
pabouemMy, TO €CThb OJHOBPEMEHHO YYacTBYIOT 1Ba paboTHuka. OJUH TOJIYBaroH HMEET
14 HUXKHUX JIOKOB, U3 KOTOPBIX 7 3aKpBIBAIOTCS MEPBBIM pabounM, a OCTABILUECS 7 — BTOPBIM.
Macca kax10ro Jitoka coctanisieT 250 kr.

Jins nonbéMa pabounmx Ha 3CTakaay, MOATOTOBKUM padouero Mecra M IPOBEPKHU
TEXHUUYECKON MCIIPAaBHOCTU AJIEKTPUYECKOW TaJld MPUHUMAETCS HAaYaJIbHOE MOATOTOBUTEIBHOE
BpeMmsi, paBHOe 5 MuHyTaM. [lociie BeIrpy3KH Ipy3a 4epes JIFOKH BaroHa Kak/Ibli JIFOK IIPU IIOMOILU
JIEKTPUUYECKON Talli MOAHUMAETCs Ha BbICOTY 0,8 M U MOJHOCTBIO 3aKphIBAETCSL.

[Tocne 3aKkpbITHS JIFOKA BBIIOJIHAIOTCS ONIEPALMU 110 €r0 3aKperieHuto. [Ipu aTom Kaxabiit
JIOK (PUKCHPYETCs C MOMOILBIO JIBYX 3aKU/I0K U JIByX CEKTOPOB: KaXKAas U3 3aKMJIOK HAaHOCHUTCS
IO JIBa yJapa U KaXKIblii CEKTOP — TaKXKe 110 JIBa yAapa KyBajaoi Maccoii 5 kr. Takum oOpazom,
Ha OJMH JIIOK BBINOJHSETCA BCero 8 ynapoB. Ha BbInosHEHME OIHOTO ynapa 3aTpadyuBaeTCs
1,5 cexkynael. Bpems mnepememieHuss paboyumx MeXay JIIOKaMHd TPUHHUMAETCS PaBHbBIM
3,15 cexyHapbl.

B pacuérax yuuTteIBaeTcs, 4TO MpOLECC NOIbEMA JTH0KA C UCTIOIb30BAaHUEM IEKTPUUECKON
TaJIN SBJISIETCS MEXaHU3UPOBAHHBIM, BCIIEJICTBHE YETO CTaTHUECKasi Harpy3Ka, MpUXOAsIIasics Ha
paboyero, oleHNUBAETCSI KaKk He3HAUMTENbHAs J0Jis OT o0miel Macchl. JluHaMuuyeckas Harpyska
BO3HHUKAET MPEUMYIIECTBEHHO B IIpoIlecce HaHeCeHus yAapoB KyBanaoil. Cpenuuii koaddunment
MOJIE3HOT'0 AEMCTBUS MBIILIEYHON JAESITEbHOCTU IPUHUMaeTcs paBHbIM 0,25.

Ha ocHOBe yKa3aHHBIX MCXOAHBIX YCIOBHMH B IMOCIEAYIOIIUX pasienax OyIyT Hay4dHO
000CHOBAaHHO OIIpe/EeHbl 3aTpaThl pabouero BPEMEHHM, MeXaHW4Yeckas M (pu3uojormyeckas
JHEPrus, a TAKXKE CTATUYECKUE M JUHAMUYECKHE Harpy3Kd JJIsl OJHOIO JIIOKa, OAHOIO BaroHa u
cocTaBa BaroHos [2-5].

Bpems noabpéma nroka ¢ y4€TOM CKOPOCTH 3JIEKTPUYECKOW Tajau NPUHUMAETCS PABHBIM
thog = 12s.

Ilon cratuyeckoil Harpy3Koil TOHHMMAaeTcs Harpyska, yAep)KHBaeMas MBbIIIIaMU
paboTHUKaA B mpolecce Tpyaa 0e3 JBMKEHUs J1M00 MpU MHUHMMAJIbHOM JBH)KEHUH, KOTNa Ipy3
HOJ/Iep)KUBaeTCs, GPUKCUPYETCs B PaBHOBECHM WM Hampamisercs. HecMoTps Ha To, 4TO INpH
TaKON Harpy3Ke BBIIIOJHSAETCS MEHbIIIas MEXaHU4ecKasi padoTa Mo CpaBHEHHUIO C TMHAMUYECKOM,
JUINTEJIbHOE HANpsKEHNE MBIIII] OKa3bIBACT CYIIECTBEHHOE (PU3NOJIOTHYECKOE BO3/ICHCTBHE.

CornacHO TPAaKTHUYECKOMY OMBITY M PEKOMEHIAUusM MO (U3MOJIOTUM TpyAa, IMpHU
MEXaHU3UPOBAHHBIX MOJBbEMHBIX ONEpalMsIX CTaTHYecKas Harpy3ka, NpUXOASIIascs Ha
paboTHuKa, 00bIYHO cocTaBisieT 5-15 % ot obmieit Maccel rpy3a. B nanHoil pabote B kauecTBe
OCTOPOKHOTO M HAy4HO 000CHOBAHHOT'O MOAX0/1a MPUHATO 3HaYeHue 10 %.

IlonbéM mrOKAa OCYILECTBIISETCS C MCIOJIB30BAHMEM JJIEKTPUUECKOM TalM, IMPU ITOM
pabOTHHK BBIMOJNHSAET B OCHOBHOM (DYHKLMHU YIPABJICHUS M HampasieHus. B cooTBercTBUU C
IPUHATBIM HOPMAaTHUBHBIM JIONYIEHHUEM Ha paboTHHKa npuxomutcs 10 % maccel Jroka, 4To
COCTaBISIET: Mgpqri = 0,1+ 250 = 25 kg

=4
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JlaHHO€ 3HayYeHHWE XapaKTepU3yeT Harpy3Ky, KpaTKOBPEMEHHO YJIEPKHUBAEMYIO WIIH
HAIPaBIIIEMyI0 MBIIIIAMU PYK, IJICYEBOrO TOsica M TMOSCHUYHOW oOjactu pabOTHUKA.
Crarrdeckast Harpy3ka B 25 KI' COOTBETCTBYET JCUCTBYIOIIMM TPEOOBAHUAM 10 OXpaHE TPpyJa U
SPrOHOMUYECKMM HOpPMaM M HE TPEBBIIAET JOMYCTUMBIX TMPEAEIOB C TOYKUA 3pPEHUs
0€30MacCHOCTH M COXPAHEHHS 3/I0POBbsI paOOTHUKOB.

Takum oOpa3oM, TpU MEXaHU3UPOBAHHOW TEXHOJIOTMHM CTaTHYeCKas Harpyska
CYIIECTBEHHO CHIKAeT (PU3UUYECKOE HANPSHKEHUE paOOTHHKA | JIEIACT MPOIIECC 3aKPHITHS JIFOKOB
HPrOHOMUYECKH 00JIe€ TPUEMIIEMBIM.

Macca nroka coctapisieT 250 Kr, 1 OH TOAHUMAETCS € MOMOIIBIO AJIEKTPUYECKOM Taly Ha
BeicoTy 0,8 M. MexaHuueckasi paboTa, BBIIOJIHSIEMAas: B JaHHOM IPOIIECCe, OMPEIesaeTCs] KaK
paboTa, coBepiaemMasi IPOTHB CUJIBI TSXKECTH, U PACCUUTHIBACTCS 1O hopMyne: Ay =m-g - h

Takum 06pa3zom, MexaHU4ecKasi paboTa, BEITIOIHAEMAs AICKTPUICCKOM TATbIO, COCTABIISICT
npuosmsuTenbHo 2,0 kJIx mis ogHoro jroka u 27,5 kJx ana omHoro Barona (14 JroxoB).
[Tockonpky maHHasi paboTa OCYHIECTBISETCS 3a CUET OJJCKTPOJIBHUTATeNsi Tajld, OHAa HE
BBITIOJIHSICTCSl MBIIICYHON CHIIOW pabOTHHKA W, CIEAOBATENIbHO, HE BKIIFOYAETCS B PacuéT €ro
(U3HOIOTMYECKUX SHEPro3aTpaT MpHU OLEHKE TSHKECTH Tpyaa. [I[puMeHeHrne MexaHu3upPOBaHHBIX
NONBEMHBIX OIEpalil CYIIECTBEHHO CHIDKAeT (U3NYECKYI0 HArpys3Ky, MNPUXOMASIIYIOCS Ha
pabOTHHKOB.

JluHaMuueckass Harpy3ka XapakTepu3yeT MBIIIEYHOE HaIlpsSKEHUEe, BO3HUKAIOUIEE B
IIPOLIECCE BBIMOJIHEHUSI OBICTPBIX U MOBTOpSIOLIUXCS JBWXEHUH. B paccmarpuBaemoii
TEXHOJOTHH JUHAMUYecKas Harpys3ka (GpopMmupyercs mpeuMyleCTBEHHO Ha dTare 3aKperuieHus
JIIOKOB, KOTJIa C TTOMOIIBIO KYyBaJIJIBI MACCOM 5 KT HAHOCSTCS yAaphl 1O 3aKUKAM U CEKTOpaM.

Kaxxapiii ygap BBIMOJTHSETCS 32 KOPOTKHUM MPOMEXYTOK BpeMEHU M TPeOyeT OT MBIIIIT
OBICTPOTO pa3BUTHUA yCWIWs. B mTaHHOM mpoliecce 2HEprus ynapa 3aBUCUT OT MAcCChl KyBaJIJIbl U
CKOpPOCTH €€ JMBIKEHHS, a OOJIbIIOE KOJIMYECTBO TOBTOPSIOMIUXCS YIAapOB YBEIHUYHMBAET
CyMMapHYI0 JMHAMHUYECKYIO Harpy3Ky. [locKoIbKy Ha OJMH JIFOK IPUXOIUTCS 8 yIapOB, UMEHHO
TUHAMHUYECKass COCTaBISIONIas (QOPMHUPYET OCHOBHYIO YacTh OOHIMX (DU3HMOJOTHYECKHIX
sHepro3arpar pabotHuka [6-11].

[Ipu npuHATON CKOPOCTH ABMKEHHS KYBaJJbI 5 M/C SHEPTHS OJHOTO yapa onpeensiercs

1o (popmyse KHHETUYECKOM SHEPTUu:
mv?
E =" ) (1)

Taxum 00pa3oM, HECMOTPSI Ha CHIYKEHUE CTaTUYECKOW Harpy3Ku Mpy MEXaHU3UPOBAaHHON
TEXHOJIOTUH, TUHAMHUYECKasi Harpy3ka COXpaHseTcss U OCTa&TCsl BaXKHBIM (DaKTOPOM IIPH OLIEHKE
bu3nyecKoro HanpsHKeHUs: pabOTHUKA.

ITon akTHUBHON (PU3UOJIOTMUYECKONW HHEpPruell MOHUMAETCS PHEPrusi, HEMOCPEICTBEHHO
3aTpadrBaeMasi MbIIIIIaMH PaOOTHHKA Ha BBIIIOJHEHUE TPOU3BOJCTBEHHBIX onepanuil. B otnuune
OT OCHOBHOTO OOMEHa, JJaHHasl PHEPrusl CBsi3aHA MMEHHO C BBINOJHEHUEM TEXHOJIOIMYECKHX
JIEHCTBHM.

B paccmarpuBaeMoM mpolecce 3aKpbITUE HHWKHUX JIIOKOB OCYLIECTBISIETCS B
MEXaHU3UPOBAaHHOM pexume. IlockonbKy TOIBEM JIIOKOB BBINIOJHAETCS C TOMOIIBIO
AIIEKTPUYECKON TajM, JAaHHBIA 3Tanm He TpeOyeT 3HAUMTENbHBIX MBIIICYHBIX YCHIMH M He
BKJIIOUAETCS B COCTaB aKTUBHBIX (PU3HOIOTHYECKUX IHEpro3arpar.

AKTHBHasi MbIIlI€YHass DJHEPrusi pabOTHHKA pPACXOAyeTCs MPEUMYILIECTBEHHO MpHU
BBITNIOJIHEHUM CJICAYIOLNIMX OIEpaluil: 3aKpEeIUICHUE 3aKUJOK M CEKTOPOB yJIapaMH KyBajabl,
IEpPEMELICHUE MEXAy JIIOKaMH, a TakKe KpPaTKOBPEMEHHBbIE YCHUIUS MpU YIpaBJIECHUU
JNEKTPUYECKOM TaJIbl0 U HANIPABICHHUH JIIOKA.

B mpouecce 3akperuieHUs] 3aKHI0OK U CEKTOPOB PAOOTHUK BBIIOJHSIET MOBTOPSIOIINECS
yaapbl KyBajaon Maccoit S kr. Kakaslil yaap compoBOKIaETCst OBICTPBIM COKPAIIEHUEM MBIIIII U
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(dopmupoBaHueM TUHaMHU4YecKOM Harpy3ku. CyMmapHas MeXaHWYecKasl SHEpIrUus 3TUX yAapoB C
yu€ToM KO3(p(UIMEHTa MOJIE3HOT0 ACHCTBHS MBIIICYHON JESATEIBbHOCTH mpeolOpasyercs: B
BEJIMYMHY (U3UOJIOIMUYECKUX SHEpPro3arpar paOOTHHUKA.

Takum o0Opa3om, auUHaMHueckas pabOTa COCTAaBISET OCHOBHYIO JONIO AKTHUBHOM
(GU3MOTIOrMUECKON SHEPTUN U ONPEAEIISAeTCs CIEAYIOUMM 00pa3oM:

Emex
Efip = . ] ()

B pesynbTare Ha 3aKperieHHe 3aKHIO0K M CEKTOPOB OJHUM PaOOTHHKOM 3aTpadMBaETCs
1400 / 4186 = 3,35 KKay SHEPTHH.

VYuureiBas, yTo IpH 3aKpbiTUU 14 M0KOB 3aTpaTa 3,35 KKaJl OCYIIECTBISAETCS B TEUEHUE
3,17 MmunyTHI pabodero BpeMeHH, MPUBEAEHHBIE SHEPTrO3aTpaThl B pacuére Ha | 4ac cOCTaBIAIOT
63 kxai. B coorBercTBuu ¢ TpedoBanusmu CanlluH 2.2.2/2.4.1340-03 TsoKecTh Tpyla OTHOCHTCS
K KaTeropuu «Ji€rkue padbotsl». CienoBaTelbHO, [0 CPABHEHUIO C ACHCTBYIOLIEH TEXHOIOTUEH
0€3 MPUMEHEHHS SIEKTPUUECKON TaJId KaTeTOPHS TSHKECTH TPY/Ia YIIyqIIaeTcsi Ha OJHY CTYIICHb.

[IpoBenéH cpaBHUTENbHBIA aHANM3 YCIOBHI Tpylda MpH 3aKPBITUM HUKHHUX JIHOKOB
MIOJTyBaroHOB TIOCJIE BBITPY3KH Ha MPUIIOJHATOM HKEJIE3HOJOPOKHOM ITyTH IO JACHCTBYIOLIEMY U
npeiaraeMmomy crocodam (tabmuma 1).

PE3YJIbTATHI U OBCYXJIAEHUSA

YTOUHEHHBIA CpaBHUTENBHBIA aHANU3 TOKa3aj, 4YTO TEXHOJOTHS 3aKPBITUS HUNKHHUX
JIIOKOB TIOJYBAaroHOB C MCIIOJb30BAaHUEM JJIEKTPUUYECKOW Tajdd IO CPAaBHEHUIO C PYUYHBIM
CrocoOOM TMO3BOJISIET COKpaTUTh pabouee Bpems nmpumepHo Ha 35 %, a ¢uznonoruyeckue
sHepro3arpaTtel — B 3-4 pa3a. B pe3ynpraTe CyLIIECTBEHHO CHMIKAIOTCA CTaTUYecKas U
JUHAMUYecKas Harpy3kd Ha paOOTHUKOB, 3aMEJIsieTCs pa3BUTHE MBIIMIEYHON YyCTaloCTH, a
YCJIOBHS TpyJa MpUOIMKAOTCS K 0oJiee JErKoi KaTeropuu.

Takum oOpa3om, MpennoKeHHBIH crnocold sBisiercs 6onee dPPEKTUBHBIM pEHICHUEM C
TEXHUYECKOM, JpPrOHOMHUYECKON U CAHUTAPHO-TUTMEHUYECKON TOUEK 3PEHMUSL.

Tabmauma 1
PesynbTaThl CpaBHUTEIHHOTO aHAIK3A YCIOBUN TPyAa MPH 3aKPHITUU HIKHUX JTFOKOB
MTOJTyBAarOHOB ITOCJIC BBITPY3KH Ha TPUITIOTHITOM KEIE3HOIOPOKHOM MYTH TI0 JCHCTBYIOMIEMY U
npeagaraéMoMy crnocodam

HeticTBytomuii criocod [Ipennaraemsrii cioco6
No AHanuTUYECKNe (3aKpBITHE JTFOKOB TIOCTIE (3aKpBITHE JTFOKOB C
/T MOKa3aTeNn BBITPY3KH Ha TIPHUTIOTHATOM WCTIOIb30BAaHUEM
MyTH) INEKTPUYECKOU TaJIH)
[TonHOCTBIO BPYUHYIO, C MexaHu3MpoOBaHo,
Pacnonoxenue
1 MPUMEHEHHUEM JIOMa 1 3JeKTpUYECcKas Talb +
paboTHHKa
KYBaJIJIbI yAapHOE 3aKPETICHHE
KonugectBo paboTHHUKOB
2 2 yenoBeka 2 4yenoBeKa
B IIPOIIECCE
3 Macca onHOro Jroka 250 xr 250 xr
Cratudeckas Harpy3ka
4 Py ~62,5 Kr/d9enoBek ~25 xr/genosek (=10 %)
Ha pa0OTHHKA
N 0,8 M (¢ UCTIONIb30BAHUEM
5 Bricora nogséma moka | 0,8 M (BpyuHY10) .
AJICKTPUICCKOMN TaJIN)
Bpemsa nongséma u
6 p ~18 ¢ =12 ¢
3aKpBITHSI JIIOKA
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Bpewms nepexona Mexay

7 3,15¢ 3,15¢
JIOKaMHU

2 Bpewmst ynapsHoro ~12 ¢ ~12 ¢
3akpemieHus (1 mok)

9 Bpewmst Ha ouH Baroxn 4,8 MuH 3,5 MuH

10 | DxoHOMMS BpeMEHU - ~30-40 %

1 OddexTuBHas BbICOTa ~1.2 M ~1,0 M
yAapa

12 Mexannueckas pabora ~79x] 3.5 kJ
(1 Baromn)

13 Du3HOI0rHYECKHE ~7.6 KKan ~5.3 KKal
9HEpPro3arparsl

Bricokoe (nosicHua,
IJIEYH, JIOKTH)
. bricTpas (BeicoKas
CKOpOCTh MBITIICUHON
15 CTaTh4YecKas u boiiee mensiennas
YTOMJISIEMOCTH
JUHAMHYEcKasi Harpy3Ka)

14 | MbliedHoe HanpsiKeHue cpen

16 | bezonacHocTh Tpyaa Hwuzkas Bricokas

Kareropus tpyna

17 (SanPiN)

PaboTsl cpenneit TsxecTn JIérkue paboTh

Texunuecku u
SPrOHOMHUYECKHU
3¢ deKTUBHBIN c110CO0

Huskas s> pexTuBHOCTD U

18 | OOmras oreHka "
ITIOBBIIICHHBIN pI/ICK

Taxum o6pa3om, Ipu MEXaHU3UPOBAHHOM CIIOCO0E 00IIMe dHEPro3aTpaTel pabOTHHKA I10
CPaBHEHMIO C TEXHOJIOTHEH pyyHOro 3aKpbITUsl yMEHbIIAOTCS B 3,8 pasa.

OCOOEHHO 3HAYMTEIbHOE CHIDKEHHE AKTUBHOW MBIIIEYHON SHEPruM NPUBOAUT K
YMEHBIIECHNIO (DU3HUECKOTO HANpsOKEHHs pabOTHUKA, 3aMENJICHUIO Pa3BUTHUSL YTOMJIEHUS U
YJIyYIIEHUIO )PrOHOMUYECKHUX YCIOBHUM Tpy/a.

WtoroBelif sHepreTndyeckuii OallaHC HayyHO MOJATBEPXkAAaeT, YTO pa3paboTaHHas
TEXHOJIOTHS sABNseTcs pusnongorndecku >3p(HEeKTUBHON U COOTBETCTBYET TPEOOBAaHUSIM OXpaHbI
TpyZa.

[Ipumenenue mnpearaeMoro crocoba pasrpy3Kd IOJIYBaroHOB >KEJIE3HOI0POKHOIO
TPaHCIOPTa 4Yepe3 HUKHHUE JIIOKH OOecreyrBaeT COKpallleHHe BpeMEHH Ha 23 MUHYTHI IpU
00paboTKe 5 BaroHoB .

Pacuérel skoHOMHYeCKOH 3((eKTHBHOCTH, MONyyaeMoil 3a CUET JaHHOH SKOHOMHUU
BpEMEHHU, NPHUBEACHBI B TaOnuIEe 2 I OAHOW IMOJAYM M3 5 BaroHOB Ha CTAHIUAX YPreHd U
Typakypran. O0mmii s5koHoOMHuYecKuit dp ekt coctapnsieT E = 292 miH. cyMOB.

Pacuérpl kanuTaNbHBIX 3aTpaT MO ATalaM BHEIPEHUs NpUBeIeHbl B Tabmumnax 3-4 u s
OJITHOTO TPY30BOTO OOBEKTa COCTABIAIOT B oOmiel cioxkHoctd 191 muH cymoB. Jlns craHimii
VYprenu u Typakypran CyMMapHbIE KallUTAJIbHBIE 3aTpaThl cOCTaBIA0T K = 382 MitH cymoOB.

Cpok OKymaeMOCTH MpEeJIaraéMOro TEXHMYECKOIO PEIIEHUs ONpelessercs I10
cienytromen Gpopmyie:

Tox = 7 - TOX (3)

-44 -



Monongoi crieluaaucT
Young specialist

yKac mamaH

P

Yosh mutaxassis

Volume 3 | Issue 23 |
February 2024
ISSN: 2791-3651

Tabauua 2

DOxonomudeckas 3 (HeKTHBHOCTh BHEIPEHHUS IPEIIaraeMoro crocoda pasrpy3ku Ipy30B depes
HUKHME JIIOKH [10JIyBarOHOB JKEJI€3HOI0POKHOI0 TpaHcnopra [12]

DKOHOMHYECK
T/p [TokazaTenu
ue rnokaszaTenu
1 | CyTo4HOE KOJIMYECTBO BArOHOB 5
) CyTouHasi 5KOHOMUSI BPEMEHHU IIPH OTKPBITUH JIFOKOB BCEX BaroHOB, 3
MUH
3 | T'omoBast 5KOHOMUSI BPEMEHHU MIPH OTKPBITUU JIFOKOB BCEX BarOHOB, MUH 8395
4 | 'opoBast 5KOHOMUSI BpEMEHH, Yac 140
5 I'onoBoii sxoHOMIUECKHi 3 (HeKT 3a CUET SIKOHOMUHN BarOHO-4acoB, 154140
CyM
["ogoBoit axoHOMUYecKkHit 3)PeKT 3a cueT IKOHOMUH IOKOMOTUBO-
6 | b 76962480
4acoB, CyM
["opoBoit saxoHOMUYecKHit 3h(EeKT 3a CUET SIKOHOMHUH OpPHUra0-4acoB
7 |4 b pHraz : 52459260
CyM
8 | I'onoBoii s5xoHOMHUYECKHH FPPEKT 3a CUET IKOHOMUHU TOIUIUBA, CYM 16520000
9 | O6mwmit rogoBOM SKOHOMUYECKUH I (PEKT, cym 146095880
Tabmuma 3
Pacu€r kanuTanpHBIX 3aTPAT, CBSI3aHHBIX CO CTPOUTENHCTBOM ICTAKA/IbI
HanmenoBanne CTOuMOCTD,
T/p En. usm KonnyectBo
000pyI0BaHUS MJIH CyM
CTpouTensCTBO OO
1 P P wr 27 26,0
JCTaKazbl
CtpouTensCTBO MPOXOIHOM
2 Ry POROL M 70 82,0
4acTH ICTaKaabl
Hroro 108,0

B pesynprate nmpoBEeNEHHBIX PACUETOB YCTAHOBIEHO, YTO MpejaaraeMasl TEXHOJOTHS
pa3rpy3KH MOTyBaroHOB KeJIe3HOJOPOKHOTO TPAHCIIOPTA Yepe3 HIDKHUE JIOKU 00namaer Oonee
BBICOKOH 9KOHOMHYECKOH 3(PPEKTUBHOCTHIO TTO CPABHEHHIO C ICHUCTBYIOIIUM CIIOCOOOM.

Buenpenue maHHOro MeTo/a MO3BOJISIET COKPATUTh BpPEMsl pa3rpy3Kd 5 BaroHoB Ha

23 MHHYTBHI, YTO TIPUBOTUT K CYIIECTBEHHOMY CHIDKCHHIO MPOCTOEB BaroHOB, MaHEBPOBBIX
JOKOMOTHUBOB U JIOKOMOTHMBHBIX Opurag. 3a cu€T SKOHOMUHM BpeMEHM oOecreuyuBaercs
COKpaIIeHNE SKCIUTyaTallMOHHBIX PAcXoJI0B, BKJIIOYAs 3aTpaThl Ha TOIUIMBO M OIUIATYy TpYJa.
CornacHo pacuéram, 001K TOTOBON SKOHOMHUYECKHH AP PEeKT cocTaBisieT 292 MIIH. CYMOB.
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Tabnuua 4
Pacuér kanuTanpHBIX 3aTPAT, CBS3aHHBIX C YCTAHOBKOM 3JIEKTPUUECKON Talu
HanmenoBanmne CTonMOCTb,
T/ En. usm KoanuectBo
obopymoBaHus MJTH CyM

CT OUTECIIBCTBO OIIO
] P O omop T 12 20,0
3HeKTpI/IquKOI/I TaJIln

MonTax MOHOPECJIbCOBOI'O

2 IYTH JUISL AIEKTPUYECKOM M 140 25,0
TaIu
Beimosinenue
3 3IEKTPOMOHTAXHBIX padboOT y 140 38.0
(ameKTpoABUTATENb, TPOC,
KPIOK U Jp.)
Hroro 83,0

CpOK OKYIMacMOCTH KalluTaJIbHbIX BHO)KCHHﬁ, HGO6XOIII/IMI)IX JIIA BHCAPCHUA
IpeIaraéMoro TEXHUYECKOr0 PeIlIeHus, COCTaBIseT OKojo 1,3 rofa, 4To CBUIETENBLCTBYET 00
HKOHOMUYECKOM 11€71€CO00Pa3HOCTH MTPOEKTA.

Takum 00pazoM, MOJNOKHUTETbHBIE pPE3ylbTaThl MO BCEM KIIOUEBHIM IOKa3aTemsM
HKOHOMUYECKOH 3(h(PEKTUBHOCTH MOITBEPKIAIOT, UTO BHEIPEHHE MPEAJIaraéMoil TEXHOJIOTUN Ha
JKEJIE3HOJJOPOKHBIX CTAHIMSAX SIBISETCS HAyYHO OOOCHOBAaHHBIM MPAKTUYECKUM PpEIICHHUEM,
HaITpaBJICHHBIM Ha MMOBBIIICHUEC BKCHJ'[yaTaIH/IOHHOI\/JI n I/IHB@CTHHI/IOHHOfI 3(1)(1)6KTI/IBHOCTI/I.

SAKJIIOYEHHUE

PezyanaTm HpOBG}IéHHBIX I/ICCJ'ICI[OB&HI/Iﬁ MokKasajiy, 4To InpHu CPaBHUTCIIbHOM aHAJIU3€
JNEHCTBYIOIIETO M MPEAIaraéMoro CIoco0OB pa3rpy3KH MOJyBarOHOB Yepe3 HUKHHE JIOKU
npeJiaraéMblii METO/ C UCIIOJIb30BAaHUEM IIEKTPUUECKON Tajau 001a/aeT psiioM CYIIECTBEHHBIX
MPEUMYILECTB. B 4aCTHOCTH, yCTaHOBIIEHO COKPAIEHUE IIPOIOKUTEIBHOCTH TEXHOJIOTHYECKOTO
nmponecca, NOBBINICHUEC YPOBHA MEXaHU3AIlUHU TPYHAOBBIX onepaunﬁ N YMCHBIICHHEC KOJNYCCTBA
MOTEHIIMAIbHO OMACHBIX ACHCTBUMA Al paOOTHUKOB, YTO B COBOKYIMHOCTH OOECIIEYUBAET POCT
obmelt 23 pexTUBHOCTH TIpoIIecca.

CornacHo pe3yiibTaTaM aHallu3a, PU pa3rpy3ke S BaroHOB NPUMEHEHUE MPEIaraéMoro
croco0a TO3BOJISIET COKpPATHTh 3aTpaThl BpeMEeHM Ha 23 MHHYTBL. OJTO CIOCOOCTBYET
YMEHBIIIEHUI0O TPOCTOEB MAaHEBPOBBIX JIOKOMOTHBOB U JIOKOMOTHBHBIX Opwuran, Oonee
paMOHAIBHOMY HCIIOJIb30BAHUIO TOIUIMBA M TPYJIOBBIX pecypcoB. OTHOBPEMEHHO CHHKEHHE
O PYYHOTO TpyAa TPHUBOJUT K YMEHBIIEHHIO (DU3MYECKOW Harpy3ku Ha pabOTHUKOB U
YIIYULIEHHUIO [TOKa3aTelIed OXpaHbl Tpya.

CIINUCOK JIMTEPATYPBI
1. T'ocynapctBenHas uHCcniekus PecrryOiamku Y30ekucTan o Haa30py 3a 6e30M1acHBIM BEACHUEM
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Nel582 ot 13 utons 2006 r.
2. Ahmed S. Occupational safety at freight railway stations in developing countries under low
mechanization conditions: PhD dissertation. — Kuala Lumpur: University of Malaya, Faculty
of Engineering, 2018. — 186 p.
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