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['maBHas 1enb JKypHaIa 3aKJI04aeTcs B MyOIMKallM OpUTMHAIIBHBIX CTaTel,
IPEMMYLIECTBEHHO  HAy4YHOTO0 M HAYYHO-TEXHUYECKOIO  HaIPaBJICHMS,
IOPEJOCTABIICHUM  HAYYHOM  OOIIECTBEHHOCTH,  HAy4HO-IPOU3BOJACTBEHHBIM
OpEeINpUITUSIM, NPEICTaBUTENAM OW3HEC-CTPYKTYp, a TaKXke CTyJIEHTaM,
MAarvCTpaHTaMm M JTOKTOPAHTAM BY30B BO3MOKHOCTb 3HAKOMMTBCS C PE3YJIbTATAMHU
HAYYHBIX MCCJIEOBAaHUM M MPUKIAJAHBIX pa3pabOTOK MO KIIIOUEBBIM IpobiieMaM B
00J1acTH MEePEIOBBIX TEXHOJIOT .

3aJa4uun )KypHaJIa COCTOSIT:

® B IIPEAOCTABICHUH YYEHBIM BO3MOKHOCTH ITyOJMKALIMK PE3YJIbTATOB CBOMX
VCCIIEOBAHNM M0 HAYYHBIM U HAyYHO-TEXHUYECKUM HAPABICHUSM;

® JIOCTH)KEHUU MEKIYyHapOJHOTO YPOBHS HAyUHBIX IMyOIMKaIMi KypHaia;

® [PUBJICYEHUY BHUMAHUS HAYYHOU U JIEJI0BOM OOIIECTBEHHOCTH K HanboJee
AKTyaJIbHBIM M IIEPCIIEKTUBHBIM HAIPABJICHUSAM HAy4YHBIX HCCIECIOBAHUM IO
TEMAaTHKE >)KypHaJa;

® [PUBJICYEHUU B KypHAJl aBTOPUTETHBIX OTEUECTBEHHBIX U 3apyOe’KHBIX
aBTOPOB, SABIIAIOLIUXCS CIIELIMAIIMCTAMU BBICOKOTO YPOBHS.
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AnHoTanusa: KadecTBO IepeBO30YHOrO Ipouecca Ha JKEIE3HOLOPOKHOM TpPaHCIOpTE
OIIpeIeNIAETCs] CKOPOCThIO M O€30M1aCHOCTBIO JJOCTABKU I'PY30B U [ACCAKUPOB
K MECTy Ha3HauyeHMs. B JaHHOWM cTaThe OCBEIIEHA pPOJb JOKOMOTHBHOTO
aucreTdepa B oOecredeHuu O€30IaCHOCTH JIBUXKEHUS U PEryJIMPOBAHUU
JIOKOMOTHBHOro mnapka. CreisaH BbBIBOJ, YTO HENPEPBIBHBII KOHTPOJb
nepeaayy CBOEBPEMEHHOM M JOCTOBEPHON MH(OpMAIMK O MPOCIEJOBaHUU
KOHTPOJIBHBIX IIOCTOB ¥ BPEMS HAXOKIEHUS JOKOMOTHBOB B JIENIO CO CTOPOHBI
JUCIIETYEPCKOrO anrmapara yjIy4laeT KayecTBa IepeBO30YHOrO Ipolecca.
KiroueBble JIokOMOTUBHBIN aucrieTdep, 0€30MacCHOCTh JBUIKEHHS, WH(GOPMAIMOHHO-
CJI0BAa: KOMMYHUKALIMOHHBIE TEXHOJIOTMM, JIOKOMOTHUBHBIA IapK, AUCIETYEPCKUN
amnrapar.

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,
transmission of timely and reliable information about the progress of control
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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.
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BBEJEHUE

C MOMeHTa BBEIECHHs AMCIETYEPCKONM CHCTEMBI YNPABICHHUS MPOLIECCOM IEPEBO30K Ha
JKEJIE3HOJJOPOKHOM TPAHCIOPTE M JI0 MOMEHTa MPHHATUS TMPOrpaMMbl peOpMUpOBaHUS U
CTPYKTYPHOM IepecTpOiKU yIpaBiIeHUs KeIE3HOAOPOKHBIM TPAHCIOPTOM Y30ekucTaHa (GopMbl
M METOJAbl OpraHu3aluyd padOoThl ammapara IOE3IHBIX JUCIETYEPOB MPAKTHUYECKH HE
IpeTepreBaid KOPEHHbIX HW3MeHeHWi. Paboras KpyriocyTO4YHO, AMCIETYEPCKHMH —ammapar
oOecrnieunBaeT HENMPEPHIBHOCTh IEPEBO30YHOIO MPOLIECCA HA CETHU HKEJIE3HBIX JOPOr Y30eKHUCTaHa.

HanGosnee BaKHBIM MOMEHTOM B 3TOM IPOMU3BOJICTBEHHOM IIPOLECCE HKETE3HOAOPOKHOTO
TpaHCIOPTa SBJISETCS MOCTOSIHHAS (pU3MUEcKasi CIIOCOOHOCTh AMCIIETYEpa yCIIeBaTh IPUHUMATh
yIpaBI€HYECKUE pELICHUs, IUIAHUPOBATh U KOHTPOJIUPOBATh BCIO PalbOTy MNpennpuaTuil u
CTaHIMI 00CITyKMBAEMOI'0 MOJIMIOHA (Y4acTKa) jKeJlIe3HOW JOpOrd, B OTPAaHUYEHHOM TPYIOBOM
onepauueil MpoMexXyTKe BpeMeHH, oOecreuuBas IpU 3TOM SKOHOMUYECKYIO 3(()EeKTUBHOCTh
IIEPEBO30YHOIO IIpoLecca U 0J1arornoiayyiue MHOTOThICAYHOTO KOJUIEKTHBA YKEIE€3HOJOPOKHUKOB.

Ilenp co3maHMst aBTOMATM3MPOBAHHBIX pabounx Mect (APM) — mnoBelmieHue
ONEPAaTUBHOCTH W JOCTOBEPHOCTH HH(GOpPMAIMKA O TOE3JHOH W TPY30BOHM padoTe, KOTOphIE
JOJKHBI OBUTM TMOBBICUTH KadyecTBO M 3(PQeKTUBHOCTH ympasieHHs. CBOEBPEMEHHOCTh U
JIOCTOBEPHOCTh MHOTHX BHUJOB MH(OpMaLlMK HE JOCTUTHYTa elle u ceroans. Ho, TeM He meHee,
APMBI yixe co3faHbl U QYHKIIMOHUPYIOT Ha JKEeJIe3HBIX J10porax.

OOBexkToM ympaBieHHs JJOKOMOTUBHOIO JUCHETYEpa SIBJISETCS 00ECHedYeHHE COCTaBOB
JOKOMOTUBAaMH M JIOKOMOTHBHBIMH OpHrajaMu; peryjJupoBaHHME SKCIUTyaTUPYEMBbIM IapKOM
JIOKOMOTHBOB Ha y4YacTKax OOpalleHHs; MOCTaHOBKA JIOKOMOTHBOB B JIEMIO Ha TEXHUYECKOE
00CIiTy’KHBaHHE U PEMOHT; BBI30B JIOKOMOTHUBHBIX Opuraja Ha paboTy; COOJIOJEHHE pPEeKHMa
paboThl U OT/AbIXA JIOKOMOTHUBHBIX Opuraj; cOOJIOJIEHHEe HOPM COJIEpPKaHUS U HCIIOJIb30BAHUSA
JIOKOMOTHBOB.

B mnewatm umerorcs psa HMCCIEAOBAHUM 110 IOBBIIMICHHIO KadyecTBa IEPEBO30YHOTO
npoliecca Ha OCHOBE COBPEMEHHBIX HH(POPMAalMOHHKX TexHojoruil [1-27]. Onnako, posb
JIOKOMOTHBHOT'O JUcIeTYepa B obOecrneuyeHuH Oe30MacHOCTH JABUXKEHUS W PETyJIUPOBAHUU
JIOKOMOTHMBHOTO T1apKa OCBEILEHBI HEJOCTATOYHO.

OCHOBHASA YACTb

Vcnonp3oBaHue B TIOKOMOTHBHOM XO3SICTBE CUCTEMBI aBTOMATUYECKON MIEHTH(PUKAIIUN
MOJBMIKHOTO COCTaBa BENIETCS B paMKax aBTOMAaTH3UPOBAHHOU cuctembl ympasieHus (ACYT).
[Tapk T0KOMOTHBOB OCHAIIIAETCSI KOJIOBHIMH OOPTOBBIMH JIaATYNKAMU, U YCTAHABITUBAIOTCS ITYHKTHI
CUMTBHIBAHUS HA KOHTPOJBHBIX IMOCTAax JENO I OTCIEKUBAHUS 3aX0/1a-BbIXOJIA TATOBOTO
nogasuxHoro cocraBa (TIIC) u3 nmemo. B pamkax mporpamvbl ACYT aBTOMaTH3MpOBaHHbBIE
paboune mecta AexypHbIX 10 aerno (APM TY/I) noxkirodens! k myHkTaMm cuutbiBanus CAU.

Cuctema aBTOMaTW4yeckod  HJIEHTU(UKALMU  MOJIBMXKHOIO  COCTaBa  IpHU3BaHa
MO//IEPKUBATH B JIOKOMOTUBHOM X031 CTBE ONEPATUBHYIO MOJIEIb IBUKEHHS JIOKOMOTUBOB IS
oOecrieyeHns OTCIEKHUBAHUS TEXHOJOIMUECKUX LEMOYeK B peaJbHOM BPEMEHH, a TaKKe s
(dbopMUpOBaHUS JTOCTOBEPHOW HCXOIHOM HHQPOpPMAIMK, HCIONb3YeMOl B ONEPaTUBHOM U
CTPATETUYECKOM YIIPABJICHUU HA OCHOBE CUTYal[UOHHBIX U IIPOrHO3HBIX METOMO0B.

BO3HMKHOBEHHE OTKa30B TEXHUYECKMX CPEICTB M aBapHIHBIC CHUTyalUd BBI3BIBAIOT
HanOoJIbIINE TPYAHOCTU B paboTe AMCIeTYEepoB. bombInoil momMompio cTano Obl MOMEIIEHHE B
APM nucnerdepa anropuTMOB JICHCTBUI B HEIITATHBIX CUTYAIUAX. JTO TO3BOIIIIO OBl ObICTpEE
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HaXOJIUTh HEOOXOAUMBIE JOKYMEHTBI, 60JIee CIIOKOMHO U YETKO 1eHCTBOBATh TUCIIETYEPY U BCEM
npuyacTHeIM paboTHHKaM. To ecTh o7uH U3 pa3aenoB APM aucneruepa 10JKeH ObITh OCBAIIECH
0€30I1aCHOCTH JIBUIKEHHUSL.

Vcnonp30BaHne HATMYHOW MPOIMYCKHOM CIIOCOOHOCTH YYacTKOB BO MHOTOM 33aBHCHUT OT
3¢ (EeKTUBHOCTH CUCTEMbI PEryJUpPOBaHMs JOKOMOTHUBHBIM MapkoM. B pesynbrate koneGaHuii
pa3MepoB IBUKECHMS ITOE3/10B HA TEXHUYECKUX U I'PY30BbIX CTAHLHUAX IIEPUOANYECKH BOSHUKACT
IIPEBBILICHUE TO YMCJIA COCTABOB, TOTOBBIX K OTIPABICHUIO, HAJl HAIUYAEM JIOKOMOTHBOB, TO
HaoOopoTr. Ecmm cucrema perynupoBaHus JIOKOMOTUBHOIO IIapka He 0OOecle4uBaeT
CBOEBPEMEHHOM cOaTaHCHPOBAHHOCTH JIOKOMOTHUBOB U COCTaBOB B IIYHKTax UX (pOpMUPOBaHUS U
CMEHBI JIOKOMOTHBOB, TO B [IEPBOM CJIyyae HE 00ECIIEUNBAETCS CBOEBPEMEHHBIN BBIBO3 COCTAaBOB
CO CTaHUMM ¥ HEJOHUCIIONb3YeTCs INPOIYCKHAas CIOCOOHOCTh YYacTKOB, BO BTOPOM -
HEIPOU3BOJUTENBHO UCIIONIb3YETCS IOKOMOTHUBHBIN IAPK.

OcHOBOI (P PEKTUBHOIO pEryJIMpOBaHUS JIOKOMOTHMBHOIO IapKa SIBJSETCS HaJlIndue
JIOCTOBEPHOI'O IUIaHA COCTAaBOOOpAa30BaHMs Ha IE€PUOJ BPEMEHM, KOTOPBIA IO3BOJISET
CBOEBPEMEHHO OCYILIECTBUTh PEryIMPOBOUHbIe Mephl. Ha Takyro ke riyOuHy BpeMeHu Tpedyercs
U TUlaH TIOE3THOHW paboThl, KOTOPBHIA HaeT WHPOpManuioo 00 W3MEHEHHH UCIIOKAINU
J0KOMOTUBOB. HeoO6xo1umMo paznuyaTh ciaenyromue napaMmeTpbl, 10 KOTOPbIM JO0JKHO BECTHUCh
peryirpoBaHue JOKOMOTUBHOIO apKa: pe3€pBHBII MPOOET IOKOMOTUBOB, UX IIEPENIPOOET MEKITY
IUIAHOBBIMM BHUJAMH PEMOHTA, CBOEBPEMEHHAs IIOCTAHOBKA JIOKOMOTHMBOB Ha TEXHUYECKOE
00CIIy’)KUBaHUE U PEMOHT, MPOCTOM TOTOBBIX K OTIPABJIEHUIO COCTABOB, COKpalleHHE o0bema
nepepabOTKK BarOHOB Ha CTAHIIMM U HECBOEBPEMEHHBIH ITPUEM I0€3/10B.

VYcnemHas paboTa eIMHBIM TapKOM MOE3/IHBIX JOKOMOTHBOB Ha yJJMHEHHBIX ydacTKax
oOpalleHns, palMoHalIbHOE HCIOJIb30BaHUE HAJIMYHOM IMPOMYCKHON CIIOCOOHOCTH YYacTKOB,
CBOEBPEMEHHBIN BBIBO3 COCTAaBOB CO CTaHUMN 3aBHUCAT OT JUCIETYEPCKOTO pPEryJupOBaHUS
JIOKOMOTUBHBIM napkoM. MicxoaHoit nadopmarmeii 171 peryampoBaHus JOKOMOTHBHBIM MTApKOM
ABISIIOTCS: HAJIWYME JIOCTOBEPHOIO ILIAHA COCTaBOOOPAa30BaHUS HA MEPUOJ BPEMEHH,
HEOOXOIUMBIH Ui CBOEBPEMEHHOTO OCYIIECTBICHHS PEryJHpPOBOYHBIX Mep, M JAUCIOKAIUSA
JIOKOMOTHBOB.

PerynupoBaHue JOKOMOTHBHOIO IapKa JOJIKHO BECTHCH IO CICAYIOIIMM IapaMeTpam:
pe3epBHBIi TpoOer TOKOMOTHUBOB, MPOOETr MEXy MJIaHOBBIMU BUIaMH PEMOHTA, CBOEBPEMEHHAs
[IOCTAaHOBKA JIOKOMOTHBOB Ha TEXHUYECKOE OOCIYKMBaHME WU PEMOHT, NMPOJOIKUTEIBHOCTh
IIPOCTOSI TOTOBBIX K OTIPABJICHUIO COCTABOB, COKpAIlEHHE 0O0beMa MepepadOTKU BaroHOB Ha
CTaHLUAX U CBOEBPEMEHHBIN IIPUEM I10€3/10B.

JlexxypHbIe 1Mo Jeno AOJKHBI UMETh HarjsAHbIE CPEICTBA OTOOpPAXKEHHs U ONepaTUBHON
UHpOpPMALIUM O JIUCJIOKAIlMM JIOKOMOTHMBOB Ha MyTSIX JENo, IUIAHUPOBAaTh MOCTAaHOBKY
JIOKOMOTHBOB Ha TEXHHYECKOe OOCIYyKMBAaHWE U PEMOHT, OKOHYaHHE pPadOT U TOTOBHOCTh
JIOKOMOTHBOB K BblAaue 1o noesjaa. O miaHe roroBHOCTH JJOKOMOTHBOB TOJ ITO€3/1a J1€KYPHBIN
IO JIeTO J0JKEH 3a0J1arOBPEMEHHO MepeaaBaTh HH(OOPMALIUIO CTAHIIMOHHOMY M IOKOMOTHBHOMY
JUCIIETYEPAM.

JlucneTyepckuil anmapar JOJKEH KOHTPOJIUPOBATH HATMYHUE SKCIUTYyaTHPYEMOTO IMapKa
JIOKOMOTMBOB M IIPU IPEBBIIIECHUM 33JaHHOM HOPMBI CBOEBPEMEHHO OTCTAaBIATH B PE3EPB
ynpasnenus goporu (PY ). IIpu 3ToM He06X0AMMO KOHTPOIUpOBaTh oTcTaBieHue B PY /] Tonbko
VCIIPABHBIX JOKOMOTHBOB M HaxoAeHHE He MeHee 50% pe3epBa B 1110 NPUITUCKH.

Jlucneryepckuil ammapaTr JOJDKEH KOHTPOJMPOBAaTh INEpeladyy CBOEBPEMEHHOM U
JIOCTOBEpHOM HH(OpMalMM O MPOCIEAOBAHUM KOHTPOJBHBIX IOCTOB M BPEMsI HaXOXIECHUS
JIOKOMOTHBOB B Jen10. 1Ipy NpeBbIIeHNN YCTAHOBIEHHON HOPMBI HAaXO0XKIEHUs JIOKOMOTHBOB B
zeno npu BoinosHeHUU TO-2, cBOEBPEMEHHO UCKIIOYATh UX U3 DKCIUIyaTHPYEMOTI'O IapKa.
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Ha copTHpOBOYHBIX CTaHIUSX KOHTPOJIHMPOBATH HEOOXOIMMOCTh 3aXOia MOE3IHBIX
JIOKOMOTHBOB B JieTio. Ha cTaHIUSAX MOJIKHBI OBITH BBIACIEHBI MECTa JJII OXPaHSIEMOro OTCTOs
JOKOMOTHBOB. 3a CMEHY JIOKOMOTHBHBIX OpuWrajq Ha IyTSIX CTaHIHUU [eJIecoo0pa3Ho
JIOTIOJTHUTEIFHO TIPEMHUPOBATH CTAHIIMOHHBIX JTIUCIIETYCPOB U JICIKYPHBIX 110 JCTIO.

JIOKOMOTHBHBIX JHCIIETYCPOB HEOOXOAMMO OCBOOOAHUTH OT (PMKCHUPOBAHMSI MPOIIEIIICH
pabOTBhl W COCTABICHHS MHOTOYHCICHHBIX CIPAaBOK UM COCPEIOTOYHTH HX paboTy Ha
TUTAHUPOBAHWH U YIIPABJICHUH UCIIOJIb30BAHUEM JIOKOMOTHBOB.

HeoOxomumo ~ yCTaHOBHTH  B3aWMOJICHCTBHE,  pa3TpaHUYCHUE  IOJHOMOYHH U
OTBETCTBEHHOCTH MEXJAYy JIOKOMOTHBHBIMH JIUCIIETYEPAMH, JACKYPHBIMH 10 paliOHaM
yIpaBIIeHUs, CTAHIIMOHHBIM JIUCIIETYCPAMU U JISKYPHBIMU IO IOKOMOTHBHBIM JICTIO.

Heo0xoaumo exeMecsqHO aHAM3UPOBATh YCTAHOBJICHHOE BPEMS SIBKU JIOKOMOTHBHBIX
Opuran Ha pabory mnpu Oe3BbI3BIBHON cucteme. Ilpu HeoOXogumocTu 00eceyuTh
CBOCBPEMEHHYIO KOPPEKTUPOBKY BPEMEHH SIBKU W JIMKBUAMPOBATH OXKUIAHUE JIOKOMOTHBHBIMHU
Opuragamu paOOTBl W OTMEHBI WX BbI3OBA. [l OMEpPaTHBHOrO IMEpPeHOCAa BPEMEHH SIBKU
UCIIOJIB30BaTh BCE BHIBI CBSI3U Ui 3a0JarOBPEMEHHOTO OIOBEIICHUS MAIIMHUCTOB. Jlis

CBOEBPEMEHHOI'0 obecrieueHUs COCTaBOB JIOKOMOTHBaMHU HEO0OXO0IUMBI I1JIaHbI
COCTaBOOOPa30BaHUs M TOTOBHOCTH BbIX0/1a JIOKOMOTHBOB M3 JI€NO MO/ 1OE3/a.
3AKVIIOYEHUE

JucneTyepckuil anmapar pa3HbIX YpOBHEW MOJDKEH 3a0JarOBPEMEHHO COMOCTABISTH U
IPUBOJUTh B COOTBETCTBUE YUCIO (POPMHUPYEMBIX COCTABOB, JIOKOMOTHBOB, JIOKOMOTHBHBIX
Opuran U «HUTOK» rpaduka JIBH>KEeHUs (eMHasi, CKBO3HAsl TEXHOJIOTHS ):

a) MaHEBPOBBbIM JMCIIETYEpP CTAHLUU COBMECTHO C JIOKOMOTHUBHBIM JIUCHETYEPOM
o0ecreunBaeT COCTaBbl IOKOMOTHBAMH, JIOKOMOTHUBHBIMU OpUTrailaMy ¥ IPUKPETIISET K KHUTKaAM»
rpaduka, Moe3JHON U TOPOKHBIN AUCTIETYEPhl KOHTPOIUPYIOT 3TOT MPOILIECC;

0) eciii BO3MOXKHOCTH CTaHIUHU sl OOECIEYeHHs BCEX COCTaBOB JOKOMOTHMBAMH U
JIOKOMOTHUBHBIMU OpurajziaMd HEIOCTaTOYHbI, Yepe3 IOE3JHOr0 JUCIeTYepa MOJKII0YAIOTCS
JIOKOMOTHBHBIN TACIIETYEP U JEKYPHBIN IO paHOHY YIIPABJICHUS;

B) €CIIM BO3MOXHOCTEH paiioHa yNpaBJIeHUS HEIO0CTaTOYHO, TO 4Yepe3 JOPOKHOTro
JUCIIETYEPA MOJKIIIOUAETCS JOPOKHBIA JOKOMOTHBHBIN TACIIETYED.

BpIXoa 1oe3IHbIX IOKOMOTUBOB U3 €0 MOKET IIIaHUPOBATHCS:

a) JIeXKypHbIM IO JeTO0 B 3aBHCHMOCTH OT IIJJAHOB ITOCTAHOBKHM JIOKOMOTHBOB Ha
TEXHUUYECKOE 00CITyKUBaHHE U PEMOHT, OKOHYaHHs pabOT U TOTOBHOCTHU MOJI TIO€3/1a;

0) CTaHIIMOHHBIM (MaHEBPOBBIM) JAMUCIETYEPOM B COOTBETCTBUHM C YCTaHOBIIEHHBIMHU
HOpMaMH{ BPEMEHH Ha TEXHHUUECKOe 00CITyKUBaHUE U PEMOHT JIOKOMOTHBOB;

B) JIOKOMOTHBHBIM JUCIETYEPOM IyTEM PAaBHOUMCIEHHOIO OOMEHa: MpH 3aXOJe B JENO
OJIHOTO JIOKOMOTHBA, IPYTOH JOJIKEH BBIXOAUTD.

[locnennuii cmoco0 3HAYMTENBHO OOJEr4aeT IUCHETYEPCKOMY ammapary ydeT |
COJIepKaHuE 33JJaHHOTO HKCILNTYaTUPYEMOTIO 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 cTaThs IOCBAILIEHA WM3YyUYEHUIO JMUTEPATYpPHBIX CPEICTB, KOTOpbIE
MIOMOTAIOT CO3[aBaTh CATHUPUYECKUH M IOMOpUCTHUYECKHH 3¢dekT B
MOJINTUYECKOM JUCKypce. AHaIM3UpPYs KOMEAWWHBIE II0Y, KapUKaTYphl,
COLIMAJIbHBIE CETU B IMOJUTUKE, 3TO MCCIENOBAHUE IIPEIaraeT TOHKOE
MMOHMMAaHHUE CaTUPBl U IOMOpa W NMPUBOAUT MPUMEPHl UPOHHUH, UTPHI CIOB U
KajgamOypa, IpeyBeTuYeHusl.

KitoueBble mnonuTHyecKui AMCKYpC, HPOHMS, KamamOyp, HWrpa 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.
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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 MOATOTOBIEHHBIH COPTUPOBOYHBINA JIMCTOK IOJIOKHUTEIBHO
BIUSET Ha mpouecc pachopmupoBaHusi cocraBa. B pgaHHON craThe omucaH
CYLIECTBYIOIIUNA NOPSAAOK PYYHOI'O COCTaBIEHHUS COPTUPOBOYHOIO JIMCTKA U
€ro BIUSHUE Ha padoTy omepaTopa CTAHIIMOHHOTO TEXHOJIOTHYECKOIO LEHTpPa
U COCTaBUTENS IOE370B COPTUPOBOYHOIO ropka. Ha koHkpeTHOM mnpumepe
000CHOBBIBaHA HEOOXOAMMOCTh aBTOMATH3AllMU Mpolecca (OopMUPOBaHUS
COPTUPOBOYHOIO JINCTKA COCTAB.

Kamut CopTUpOBOYHBI JIMCTOK, COCTaBUTEIb IIO€3/10B COPTHUPOBOYHOI TOpPKH,
cy31ap: oIepaTop CTAaHIMOHHOI'O TEXHOJIOIMYECKOI0 IIEHTPa, 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.

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.

S9KCIHHEPUMEHTAJIBHOE N3YUEHUE HECYHIEI71 CIHOCOBHOCTHU
COBMECTHOM PABOTBI KOHCTPYKIIUUA «I'JTABHAS BAJIKA — 3AIIII/ITHI>II7[
CJION»

3oxkupoB ®axpuaauH 30XHIKOH yIJu
TamkeHTCKUI TOCy AapCTBEHHBIN TPAHCIIOPTHBIN YHUBEPCUTET
0202031 @inbox.ru

Hopmyponos XacaH:koH YMUIKOH YIJIH
TamKkeHTCKUI TOCyIapCTBEHHBIN TPAHCIIOPTHBIN YHUBEPCUTET
hasanjonnormurodov @ gmail.com

AHHOTamUsA: DKCIEPUMEHTAIBbHOE  HCCIEJOBaHUE MO  OmeHKe  A(P(EeKTUBHOCTH
MpeIaraéMoro  yCOBEPIICHCTBOBAHHOTO CMOc0o0a ¢ IIeNbI0  CHIDKEHUS
HEraTUBHOTO BIIASTHHSI BPEMEHHBIX Harpy3okK, TIPEBBIIIAFOIINX
YCTaHOBJICHHBIE B HACTOSIICH CTaTbe HOPMBI, HA HECYIIyI CIIOCOOHOCTH
MPOMEKYTOYHOTO YCTPOMCTBA. A TakXke NPHUCIOCOOMTh WX K Iepeaade
COBPEMEHHBIX HArpy30K (3a cueT yBEIMYEHHUS pocTa padouux) IpHBeEIeHA
METO/IMKa PabOTHI.
Kaaut wMocThl, 5cTakajpl, MPOMEXYTOUHOE YCTPOWCTBO, IMpoOe€3kas  4YacTb,
cy3jgap: Tpy30MOJIbEMHOCTh, W3THOAIOMIMA MOMEHT, pabouas BBICOTA, HOPMAJIbHBIC
HaIpsKEHUSL.

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 O18, 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 o f* Ko prik si fat nazorat’” LLC at the disposal o f* 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.

L,=I+a, (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).
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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 “ bemouvi msxwcemwie u
memkozepiucnwr € val'OCT 18105-2018" 11 pssunax on mpons u oy enx u 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).

Fig. 3. Checkilig the practical strength of the samp]és

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 | -

SIHL 550mm ‘ 550mm 5$m
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%
Ne6b (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.
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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

CYWECTBYIOIIHUE BUAbI 'NMAPOU30JIAAINN MOCTOB

W AHAJIN3 X IOBPEXJIEHUM

3oxkupoB ®axpuaauH 30XHIKOH yIJIH
TamkeHTCKU rocyJapCTBEHHBIM TPAHCIIOPTHBINA YHUBEPCUTET
0202031 @inbox.ru

B nanHoi#l cTaThe mpeAcCTaBiIeH aHANIM3 MPUYMH BO3ZHUKHOBEHUS J1€()EKTOB U
MOBPEXKACHUM B CHUCTEMax TUIAPOU3OSIIMM W JedOpPMAllMOHHBIX IIIBOB
ABTOMOOWJIBHBIX MOCTOB W TIYTENPOBOJOB, a TakKKe€ BO3HHUKAIOIIEH B
pe3yibTaTe KOPpO3UM, a TaK)K€ HETaTUBHOIO BIIMSIHUS 3TOW KOpPpPO3UHU Ha
CYIIECTBYIOIIHE >KEIE300€TOHHBICE W METAJUIMUECKHE KOHCTPYKIHMH. Tarke
OBLITM MPOAHATU3UPOBAHBI BUABI THIPOU3OJSIIMOHHBIX MaTepUasoB, MPOIECC
IKCIUTyaTanmu U ux 3P()EKTUBHOCTh, a TakkKe pa3padOTaHbl BBIBOABI H
PEKOMEHJAllMd TI0 HCIOJIb30BAHUIO COBPEMEHHBIX T'HAPOU30ISAILIMOHHBIX
MaTepHaJioB.

MocTbl, 3CTakafpl, Mpoe3kKas 4YacTh, TPY30MOABEMHOCTh, H3THOAIOIIHIA
MOMEHT, pabodas BbICOTA, JePEKT W TOBPEKICHHUE. OICTAKAJPbI,
TUAPOU3OIIAIMS, OUTYM, MEMOpaHa, TOPOKHOE CTPOUTEILCTBO

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. 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
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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
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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.

LIST OF USED LITERATURE

1. Anderson Carolin, Improvement of the load-bearning capacity of existing
bridges. Sweden 1999 y.

2. Shermuxamedov, U. Z., & Zokirov, F. Z. (2019). Application of modern,
effective materials in rail road reinforced bridge elements. Journal of tashkent institute of
railway engineers, 15(3), 8-13.

3. Danny Wells, Waterproofing options for bridges decks, Kentucky
Transportation center 2017 y oktober

4. Salixanov, S. (2022). TOBBIIIEHUE HECYIIEN CIIOCOBHOCTU
MPOJIETHBIX CTPOEHUIN D KCIUIYATHPY IOLIMXCS YKEJIE3OBETOHHBIX
MOCTOB. ME MORCHILIK va QURILISH MUAMMOLARI.

5. Nishonov, N., Rakhimjonov, Z., & Zokirov, F. (2022). STATUS OF
ASSESSMENT OF DYNAMIC CHARACTERISTICS OF INTERMEDIATE DEVICES
OF VEHICLE BRIDGES. Nazariy va amaliy tadqiqotlar xalqaro jurnali, 2(11), 18-25.

6. Camuxanos, C. (2022). MOCTOBOE IIOJIOTHO C IIPMUMEHEHUWEM
COBPEMEHHbBIX T'MAPOM3OJIIIUOHHBIX MATEPUAJIOB. “Yosh ilmiy
tadqiqotchi” xalqaro ilmiy-amaliy anjumani. Toshkent-2022 y.

7. Canuxanos, C. (2022). MOCTOBOE IIOJIOTHO C IIPUMEHEHUWEM
COBPEMEHHbBIX TI'MAPOM3OJEIIUOHHBIX MATEPUAIJIOB. “Yosh ilmiy
tadqiqotchi” xalqaro ilmiy-amaliy anjumani. Toshkent—2022 y.

8. Salixanov, S., &Zokirov, F. (2022). EKSPLUATATSIYA QILINAYOTGAN
TEMIRBETON KO‘PRIK ORALIQ QURILMALARI YUK KO‘TARUVCHANLIGINI
HOZIRGI ZAMON YUKLARINI O‘TKAZISH UCHUN OSHIRISH. Toshkent Davlat
Transport Universiteti

-32-



Mononou cneuyanucT ‘0, Vol 311 3
Young specialist j M ( Oﬁlégfuar'y S28(1)153 |
JKac maman . -7 ISSN: 2791-3651
Yosh mutaxassis

9. Saidxon, S., Zokirov, F., Salixanov, S., & G’anisher, M. (2022). INCREASING THE
LOAD-BEARING CAPACITY OF SUPERSTRUCTURES OF OPERATING REINFORCED
CONCRETE BRIDGES. Toshkent Davlat Transport Universiteti.

10. Rashidov, T. R., Tursunbay, R., & Ulugbek, S. (2020). Features of the theory
of a two-mass system with a rigidly connected end of the bridge, in consideration of seismic
influence on high-speed railways. European Journal of Molecular & Clinical Medicine, 7(2),
1160-1166.

11. Paynos, Y. C., Manukos, I. b, & 3okxupos, XK XK (2022). Meroauka HcnbiTanus
Kepamsutoberona Ilpu KparkoBpemennom W JlmutenpHom MHWembitanum Ha Cxkatne U
Pactsoxenue U Vemeputensusie [Tpubopsr. Miasto Przyszlosci, 25, 336-338.

12. Raupov, C. S., Malikov, G. B., & Zokirov, J. J. (2022). Foreign experience in
application of high-strength expanded clay concrete in buildings and structures (review of
published studies). Science and Education, 3(9), 135-142.

13. Raupov, C., Malikov, G., & Zokirov, J. (2022). DETERMINATION OF THE
BOUNDARY OF THE LINEAR CREEP OF EXPANDED CLAY CONCRETE DURING
COMPRESSION. Science and innovation, 1(A4), 301-306.

14. Zokirov, D. Z., Zokirov, J. J., Zokirova, D. J., & Malikov, H. B. (2022).
VAQTINCHALIK SUV TO’SIQLARI UZUNLIGINI HISOBLASHNING NAZARIY
ASOSLARI. THEORY AND ANALYTICAL ASPECTS OF RECENT RESEARCH, 1(9), 173-
177.

15. Raupov, C., & Malikov, G. (2022). DETERMINATION OF PHYSICAL AND
STRUCTURAL-MECHANICAL CHARACTERISTICS OF EXPANDED CLAY CONCRETE.
Science and innovation, 1(AS), 264-275.

-33-



Young specialist February 2024

JKac maman . 7 ISSN: 2791-3651
Yosh mutaxassis

Monogomn crienyiaanucT
5 o j‘./( Volume 3 | Issue 23 |
M
3

COJEPKAHUE

ITynaro M.M., Caguxos b.C., Xaiinaposa M.b.
Ponp 70KOMOTHMBHOrO jJucrnerdepa B oOecneyeHMH O€30MacCHOCTH JABMKEHHS MU

PETYITUPOBAHUN JIOKOMOTHBHOTO TTAPKA. ...veeuveerenrirurenseenteestenseesesseenseessesseensessesseesseensesseenses 3
Fakhriddinova N.F.
Means of creating a satirical and humorous effect in political discourse...........c.ccceeeeeuennne. 9

Suyunbaev Sh.M., Sadullaev B.A., Mustafaeva K.N., Soliyev T.S.
The need to automation of the process of formation of the sorting sheet of the

Zokirov F.Z., Normurodov H.U.
Experimental study of the load carrying capacity of the "Head beam - protective layer"
structure WOrking tOZEtNeT. ... .. .oii e 18

Zokirov F.Z.
Analysis of existing types of car bridge waterproofing and their defects....................... 27



SJIEKTPOHHBIN HAYUHBIH )KYPHAJ « MOJIOJOM CIIEITUAJIUCT »

CBUIETENBCTBO O TIOCTAHOBKE HA YYET MEPHOINYECKOro IEYaTHOr0 M3/1aHusI, HH(POPMAIIMOHHOT O areHTCTBA U
cereBoro n3ganus D1 Ne KZ26VPY00048061 ot 15 ampenst 2022 .

Peoakyuonnasn Konnecus:
Tasnonit pedakmop.: Cytonbaes IL.M., 00kmop mexHuuecKux Hayk, npogeccop
Ynenwt peokoanecuu: Apunos H.M., dokmop mexuuueckux Hayk, npogeccop
Maxamamanuee .M., 0okmop mexnuyeckux Hayk, npogeccop
Lou B.M., 0okmop mexuuyeckux Hayk, npogeccop
Ipumosa A.X., 00kmop mexHuueckux Hayk, npogeccop
Mawapunos M.H., 0okmop mexnuueckux nayx (DSc), ooyenm
Bepoumypamos M.K., kanouoam ghusuxo-mamemamuieckux HayKk, npogeccop
Tenebaes I'.T., doxkmop gunocoghckux Hayx, npogheccop
Cayxanog JK.K., 0okmop sKkoHOMUuueckux Hayx, npogeccop
Taxcuzynosa I'.O., 0okmop nedazoeuyeckux HayK, OOYeHm
Kobynos JK.P., kanouoam mexnuueckux Hayk, npogeccop
Unvsicos A.T., ookmop mexnuueckux nayk (DSc), npogpeccop
Xyoaubepeanos C.K., kanouoam mexHuueckux HayK, npogeccop
bonmaes C.T., kanouoam mexnuueckux HayK, npogheccop
Axy6o6 M., kanouoam mexHuuecKux Hayk, npogeccop
Typeynoaes V.JK., kanouoam mexuuueckux Hayk, OOyeHm
Aounosa HJI., kanouoam mexnuuecxkux nayk (PhD)
Amanouxos M.A., kanouoam mexHuueckux Hayx, 0OyeHm
Bymynoe JI.b., kanouoam mexnuueckux nayk (PhD), doyenm
Acamamounos M.O., kanoudam mexuuueckux nayx (PhD), ooyenm
JKymaes LILE., kanouoam mexnuyeckux nayk (PhD, doyenm
Kuoupbaes b.10., kanouoam mexnuyeckux nayx (PhD), doyenm
Myxammaoues H.P., kanoudam mexnuueckux nayx (PhD)
Xycenos V.V., kanouoam mexnuueckux nayk (PhD)
Ab6oynnaes XK A., kanouoam mexnuuecxux Hayx (PhD)
Bypues L. X., kanoudoam mexuuueckux nayx (PhD)
Typeaes XK. A., kanouoam mexnuueckux nayk (PhD), ooyenm
Hacupoe U.3., kanouoam mexnuueckux nayx (PhD), doyenm
Cabypos X.-M., xanouoam mexnuyeckux nayx (PhD), doyenm
Iypxanamounos A.11., kanouoam mexuuueckux nayx (PhD)
Haxpamounos A.A., kanouoam mexuuuecxkux nayx (PhD)
Aounosa H.J]., kanouoam mexnuueckux nayk (PhD)
Typeynbaesa JK.P., kanouoam mexnuyeckux nayk (PhD)
FOcynos A.K., kanouoam mexnuyeckux nayx (PhD)
Ab60yxaoupos C.A., kanoudam mexnuueckux nayx (PhD)
Kapumosa A.B., kanouoam mexuuueckux nayk (PhD)
bepoubaes M.IK., kanouoam mexnuueckux nayx (PhD)
3oxupog @.3., kanouoam mexHuyeckux nHayxk (PhD)
VYpasbaes T.T., kanouoam mexnuueckux nayx (PhD)
Typcynos T.M., kanouoam mexuuyecxkux Hayk (PhD)
Hapacos JK.X., kanouoam mexnuuecrkux nayx (PhD)
baxmees D.M., kanoudam mexnuuecxkux nayx (PhD)
Jlecos A.T., kanouoam mexuuueckux nayx (PhD)
Kocumosa K.A., kanouoam mexnuyeckux Hayk (PhD)
Paxmonos B.b., kanouoam mexnuueckux Hayk (PhD)
JKymabaes JI. M., kanouoam mexnuyeckux nayk (PhD)
lInexees K K., kanoudam apxumexmypuuix Hayk (PhD), ooyenm
Muipzamaes C.M., kanoudam s3xoHomuueckux Hayx (PhD)
Maoenosa 3.H. kanoudam sxonomuueckux nayk (PhD), ooyenm
Ewmnusasos P.H., kanouoam skoHomuyeckux Hayk (PhD), ooyenm
Iicymanosa A.B., kanouoam 3KOHOMUYECKUX HAYK, OOYeHM
Omonos b.H., kanouoam 3Kk0OHOMUYECKUX HAYK, OOYeHMm
3axumos M.A. kanoudam s3xonomuueckux Hayk (PhD)
Paumos I’ D., kanouoam nedazocuyeckux HayK, OOYeHm
Tunaes J.P., kanoudam ucmopuueckux Hayx, 0oyenm
Cyrwnosa 3.C., kaHouoam cenbCKOX03AUCMEEHHbIX HAVK
Hxses B.C., kanouoam cenbCKoXo3aUcmeeHHbIX HAYK
Axyboe M ]., doxmop buonocuueckux Hayk, 0oyenm
Typaesa @.A., kanouoam meouyurckux Hayk (PhD), ooyenm
Kapaxynoe H.M., cmapwiuii npenooasamers

Orts. pea. II.M. Cyron0aeB
Brimyck Ne3 (23) (dbespansb, 2024). Caidt: https:/mspes.kz
HII «Hcaxosa Y.M.». Pecnybonuxa Kasaxcman, 2. Hyp-Cynman, 2024



