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AHHOTAIUA

B nanHOlf cratbe OBUIM PACCMOTPEHBI TEOPETUYECKUE U
IIPAaKTUYECKHE AaCIEKThl NpuMeHeHus TomaukomepoB TXK-29]1
(voucTpykiust AO Hoprexuuka), TXK-2, TOM, TOI-2, TOA-2M,
UBII-1 (xonctpykuuu KazmopHWUW), nns oueHkH poBHOCTH
aBTOMOOWJIBHBIX JOpOr, a TakkKe  I[POAHAIU3UPOBAHbI HX
TEXHUYECKHE  BO3MOXXHOCTM M IPEUMYINECTBA  IEpen
TpaJULUOHHBIMU METOAaMU U3MepeHuil. IlpuBenens noipoOHbIe
CXEMBI JJI1 O3HAaKOMJICHMS C KOHCTpyKuuen Tomykomepa TXK-
201, wusmepurens poBHocthu BPR u Mexanmueckoil wactu
torukomepa MIBII-1M. IloapoOGHO omucaHbI 3Tambl MPOBEACHUS
9KCIIEPUMEHTAJIBHBIX pabdOT M TpeOOBaHUs, NpEAbSIBISIEMbIE K
ydacTkaMm JOpor npu HX BbiOope. Ha BbIOpaHHBIX ueTBIpex
y4acTKax JOpOr ObLIM IPOBEIEHBl CPABHUTEIbHBIE HCIBITAHUS
TOJTYKOMEPOB 110 IapamMeTpaM MHTEHCUBHOCTH pPAaCCEUBaHUS
MIOKA3aHUM, OTHOCHUTEIBHOM TOTPEIIHOCTH U JOCTOBEPHOCTH
pe3ynbratoB. Ha ocHOBaHMM pe3ysIbTaTOB U3MEPEHUN BBINOJIHEH
pacuyeT HOPMbI BpeMEHM Ha 1 KM JOpOrdM NpU OJMHAKOBBIX
3HAUEHUAX MW uucie wusMepeHui. [lo mMosyd4eHHBIM JaHHBIM
onpejensigach  IPOU3BOAUTENBHOCTh Hpubopa ¢  y4eToM
UCIIOJIb30BAaHNS BPEMEHHM B TEYEHHE CMEHBl.  AKTyalbHOCTb
uccienoBaHusl 00ycloBlIeHa HEOOXOJUMOCThIO pa3pabOTKU U
BHEJPEHUS COBPEMEHHBIX METOAMK JUArHOCTHKH JIOPOXKHOMU
MH(QPACTPYKTYphl, CIOCOOHBIX HE TOJBKO (PMKCHUPOBATH TEKYILlEe
COCTOSIHUE JIOPO’KHOTO TIOKPBITHS,, HO W IPOrHO3MPOBATH €r0
M3MEHEHUS B IIPOLIECCE IKCIUTYaTALNH.

KiroueBbie c¢Jji0Ba: POBHOCTb, JOpPOKHAs OJEXka, TOIYKOMED,
JTMarHOCTHKH JTIOPOKHOU MHOPACTPYKTYPBHI.
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IKCIIEPUMEHTTIK 3epTTey
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Tyiingeme
byn mMakanaga aBTOMOOUMIIb JKOJIJAPBIHBIH TETICTITIH Oaranay yIliH
TXK-2 31 (Hoprexnuka ak koHcTpyKkuusicel), TXK-2, TOM, TOH-

ll\gaKaﬂa Kenm:zou 2, TOA-2, TOA-2m, UBII-1 (Kaz:xont3U koHCcTpyKuusaapsl)

JKCITOKCaH . . .

Capantamazas orri: WTEpilll  OJIeriluTepai  KOJJAHYIBIH  TEOPHSIIBIK  KIHE

25 enrokcan 2024 NPaKTUKAJIBIK acIeKTiIepl KapacThIPbULABI, COHAAN-aK OJapIblH

IO<§6HHHaHH;(I)325 TEXHUKAIBIK MYMKIHIIKTEpI MEH JOCTYpJl elmey onuicTepiHe
HAYPEES KaparaHaa  apTHIKIIBUIBIKTapel  Tanganapl.  TXK-2  Gipiik

ureprimitii, BPR  Tericririn  emmerimTig xoHe UBII-1m
UTEPTilIHIH MEXaHUKAIbIK O6MIriHIH AU3aiiHbl MEH TaHBICY YILiH
erKeH-Ter kel ~ cxemajnap  KeNTipulreH.  DKCIEPUMEHTTIK
AKYMBICTap/Ibl )KYPIi3y Ke3eHIepi KkoHe oJlap/ibl TaHAAY Ke31H/1e KO0l
ydacKeJiepiHe KOUBIIATBIH TaJlalTap erKeH-TerKeWsi CHITaTTaFaH.
Tanpganran TepT JKOJI Yy4yacKeClHAE KOPCETKILITEpAiH Tapaiy
KApKBIHJBUIBIFBI, CAJBICTBIPMAJIBl KATEJIK JKOHE HOTIKEIEPIiH
CEHIMIUNr mapaMeTpiepi OoMbIHIIA HTEprill  eJerimrepre
CAJIBICTBIPMAJIBICBIH ~ aKTap O KYPri3uial. Ooiey HOTHXKENIepiHIH
HeriziHzae OipJeil MoH JepMeH eJleyep caHbl 0ap >KOJAbIH kM
YaKpIT HOPMACHIH €CENTey OpPBIHIAIIBL. AJIBIHFAH MOIIMETTEep
OOIBIHIIIA ayBICBIM KE31H/1€ YaKbITThI MaliJalaHy /bl €CKEPE OTHIPHII,
KYPBUIFBIHBIH ©HIMJIUIII aHBIKTaNbl. 3€pTTEYAIH ©3EKTLIII KO
MH(PaKYpbUIBIMBIH JUAarHOCTUKAJIAYIbIH Ka31pri 3aMaHFbl 9JIICTepiH
o3ipyiey KOHE €HrI3y KaXeTTUIiriHe OalIaHbICThl, OJIap >KOJ
XaOBIHBIHBIH Ka31pTi JKaFJaibIH jKa3bllIKaHa KOMMal, OHBIH KYMBIC
MIPOIIECIHE O3TepyiH OO0mKail anajsl.

Tyiiin ce3mep: TericTik, >KOJ KHIMI, MTEpPrilll OJILErim, O
WHOPAKYPHUIBIMBIH THArHOCTHKANIAY.

Aemopnap mypanvl aknapam:
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doyenm (Ooyenm) Kazaxcman Pecnyonuxacvl Binim  oicoHe 2blibiM  MUHUCMPIIEI,
Myxameoocan Toinviuunaes amwvinoazvr AJIT  ynueepcumeminiy  « Caynem-Kypulivic
uMdCeHepUACly Kaghedpacvinbiy doyenmi, Armamul K., Kazaxcmarn Pecnyoauxacvt, ORCID
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Hyzvimanos H.K. Myxameoocan — Toinviunaes  amwvinoasvl  AJIT — ynusepcumemi  « Coynem-Kypulivic
undicenepusicoly  kageopacor  7M07159 — «Kenix  Kypulisimoapuly — Oinim  Hepy
bazoapramacwinbly masucmpanmol, Anmamel K., Kasaxcman Pecnyoauxacel. ORCID
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Abstract

This article discusses the theoretical and practical aspects of the use
of pushmeters THK-2 ED (designed by JSC Dortehnika), THK-2,
TED, TED-2, TED-2M, IVP-1 (designed by KazdorNIA), to assess
the evenness of highways, and analyzes their technical capabilities
and advantages over traditional measurement methods. Detailed
diagrams are provided forfamiliarization with the designof the THK-
2ED pushmeter, the BPR flatness meterand the mechanicalpart of the
IVP-1M push meter. The stages of experimental work and the
requirements for road sections when choosing them are described in
detail. Comparative tests of shock meters werecarried out on the
selected four road sections in terms of the intensity of scattering of
readings, relative error and reliability of the results. Basedon the
measurement results, the calculation of the time limit perlkm of road
was performedwith the same values and number of measurements.
Based on the data obtained, the performance of the device was
determined, taking into account the use of timeduring the shift.The
relevance of the research is due to the need to develop and implement
modern diagnostic techniques for road in frastructure that cannot
only record the current condition of the road surface, butals
opredictits changes during operation.

Keywords: evenness, road clothes, push meter, diagnostics of road
infrastructure.
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BBenenune

KadyecTBO JOpPOXKHOIO MOKPBITUS SBISAETCS KPUTHUYECKHM (DaKTOpOM O€30IaCHOCTH U
KoM(OpTa TPAHCHOPTHBIX NepeBO30K. OIHMM M3 KIIIOUEBBIX MapaMeTPOB OLEHKU COCTOSHUS
aBTOMOOMJIBHBIX JIOPOT CIYXHT UX POBHOCTh — BayKHEHIIAs XapaKTePUCTHKA, HAIIPSMYIO BIUSIOILAS
Ha YCIIOBHS JBHMXKCHHMS TPAHCIIOPTHBIX CPEICTB, MX TEXHUYECKOE COCTOSHHE U 0e30macHOCTh
[1aCCaXHPOB.

PoBHOCTB acanbToOETOHHBIX JOPOT HAMPSMYIO CBsI3aHa CO CBOWCTBAMH ac(aibTOOSTOHHOM
cmecu. OcHOBHbIE (AKTOPBI: I'paHysIOMETpUUYECKHI COCTAaB - ONTHMAJIbHBIA MOAOOpP pa3MepoB
me0Hsl, MeCKa ¥ MUHEPAIBHOTO MOPOIIKa; BA3KocTh OMTyMa - OnpeensieT CBI3HOCTh KOMIOHEHTOB
CMEcCH, BIMSIET Ha CIOCOOHOCTh MaTepuaa paBHOMEPHO pacHpenenaThes; Temneparypa yKIaaku -
JODKHA o0ecneunBaTh KauyeCTBEHHOE YIJIOTHEHHE, BIUSET HA OJHOPOJHOCTH IOBEPXHOCTH;
Conepxxanue OuTymMa - M30BITOK WM HEIOCTATOK OMTyMa YXyALIAaeT POBHOCTb, ONTHUMAJIbHOE
KOJINYECTBO O0OECIIEYMBACT INIaJJKOCTh MOKPHITH;, KauecTBO MUHEpaIbHBIX MaTepHUaIOB — YUCTOTA,
¢dopma 3epeH, MPOYHOCTb. DTH XAPAKTEPUCTHKHU OIPENENIAI0OT KOHEYHOE KayeCTBO JAOPOXKHOTO
OKphITHS [1-4].

B coBpeMeHHOHl [MarHoCTUKE JOPOXHOIO TMOJOTHA BCE OONBLIYIO MOMYJISIPHOCTh
nproOpeTaoT UHHOBAIIMOHHBIE METO/bI H3MEPEHHUS POBHOCTU C HMCIIOJIE30BAHHEM TOTYKOMEPOB —
BBICOKOTOYHBIX U3MEPHUTEIbHBIX YCTPOUCTB, MO3BOJSIOMINX O0BEKTUBHO U ONEPATUBHO OLIEHUBATh
reOMEeTPUYECKUE MTapaMeTpPbl TIOPOKHOT0 MOKPHITUSA [5-9]. DT prOopbl 00ecreunBatoT 1€TaNIbHYIO
perucTpanuo MUKpPONpO(UIIs JOPOTH, BBIABIAS Mebyaiilline HEPOBHOCTH, KOTOPbIE MOTYT OBITh
HE3aMETHBI NPU BU3yalibHOM ocMmoTpe [10-12].

CrpykTypa M METOAMKA HKCIEPUMEHTAIbHBIX paboT omnpeaensercs creunpukoil
KOJIMYECTBEHHBIX CBSI3€H, KOTOpble TpeOoBaloch ycTaHOBUTH: 1. OO6ocHoBaHMe 0a30BOro
TOJYKOMEPA C BBIIIOJIHEHNUEM YKCIIEPUMEHTANIbHBIX HCCIIE0BAHUM 110: - BIUSHUIO HATPY3KHU B Ky30B€
0a30BOr0 aBTOMOOWJISI Ha MOKAa3aHHWE TONYKOMEpA; - BIHMSHUIO CKOPOCTH JIBHKECHHS 0a30BOTO
aBTOMOOWIS Ha MOKa3aHUE TOJYKOMepa. 2. YCTaHOBJIEHHUE CBA3M MEXIY IOKa3aHUSIMH 0a30BOro
Tomukomepa U OammuHTerparopa Farnell. 3. YcranoBieHue 3aBUCHUMOCTH Tiepexoja TMOKa3aHUM
0a30BOro0 TOJMKOMEpa K MEXIyHapoaHoMmy uHaekcy poBHocTH IRI. 4. DkcnepuMeHTanbHBIE
MCCIIEIOBAHMSI POBHOCTH JTIOPOXKHBIX TIOKPBITHIA ¢ BU3YAIbHOW OIIEHKOH MX COCTOSIHUS 10 HAJTHMYUIO

nedopmaruii.
Metoabl

ITosieBbIe JKCTIEPUMEHTATbHBIE PA0OTHI

Ilepevim 3manom noneBBIX pabOT ABISIIMCH COMTOCTABUTENbHBIE HCTIBITAHUS CYIIECTBYIOIINUX
TOJTYKOMEPOB C I1IeJIbI0 BbIOOpa 0a30Boi KOHCTpyKLUH. C 3TOM 11enbi0 OblIM BBIOpaHbl 9 yyacTKOB
JIOpOT, Ha KOTOPBIX BBINOJHSJIUCHE M3MEPEHUS POBHOCTH TOJNYKOMEpPaMH, YCTAHOBJIICHHBIMH Ha
6azoBoM aBTOMOOMIIE Y A33-22069.

Bmopwvim smanom 1moneBbIX paboT SBISIOCH UCCIEAOBAHUE BIMSHHUSA HAarpy3kKu B Ky30Be
aBTOMOOWJII Ha TIIOKa3aHUE ToNYKoMepa. beiau BbIOpaHbl 6 YYacTKOB JOpOr, Ha KOTOPBIX
BBITIOJTHSUTMCH U3MEPEHUS] POBHOCTHU IIPU Pa3IMYHOM Harpy>keHuu 6a30Boro aBToMoomis - ot 1,5 1o
8 kH.

Ha mpemvem 3mane viccienoBaics BONPOC BIMAHUSA CKOPOCTH JBUXKEHUS aBTOMOOMIIS Ha
nokazaHue tomukomepa. Ha 9-tu yuactkax gopor ¢ nuanazonom HepoBHocTelt ot 50 1o 320 cm/km
npu pa3iauuHoil ckopoctd oT 10 1o 80 KM/4ac BBINOJHSIM W3MEPEHUS POBHOCTU TOTYKOMEPOM.
VY4acTKu BHIOMPAINCh BHE HACENICHHBIX MYHKTOB C MIPOAOJIBHBIM YKJIOHOM He 6osee 20 %.

Ha uemeepmom 3mane Oblny IPOBEIECHBI NAapalIEbHBIE 3aMEPbl POBHOCTU TOJIYKOMEPOM
TO/1-2M, 6amnunTterpatopom Farnell u usmeputensasim yerpoiictBom MEBMM. [ aToro 6sutn
BbIOpaHBI SKCIIEPUMEHTANIbHBIE YYACTKH C PAa3IMYHON POBHOCTHIO MOKPHITHUS, HA aBTOMoOUIe Y A3-
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22069 ¢ Harpy3koil B Ky30B€, HE IPEBBIMIAIOIICH HOPMATUBHYIO, ObUIM MPOM3BEICHBI 3aMEpPhI
POBHOCTH JIOPO>KHOTO MOKPBITHS IPU HOPMUPOBAHHOW CKOPOCTH JIBUKECHHUS aBTOMOOHIIS.

[Ipu BBIOOpPE YYACTKOB JOpPOT [UIsl BBIIOJIHEHUS HKCIEPUMEHTAJIbHBIX pabOT K HUM
NPEIbSIBIUINCE CleAytoue TpeOoBanus: 1. YYacTKu BBIOMpAIMCh BHE HACEIIEHHBIX IYHKTOB C
LEebI0 UCKIIIOYEHMSI TOMEX JBHIKEHHUIO, HEPEIKO BO3HUKAIOIIUX B 3THUX YCJIOBHSIX (aBTOOYCHbBIE
OCTaHOBKH, NEIIEXOAHbIe mepexoasl u T.A.). 2. IlpomonbHblil ykinon He Oomee 20 %. 3.
I'eomerpuueckue mapamerpbl B coorBeTcTBUM co CHull. 4. YyacTku OAHOpOJHBIE IO THUITY
MIOKPBITUS U €70 COCTOSHUIO.

O0ocHoBaHMe 0a30BOr0 TOJTYKOMeEpa

B Kazaxcrane mmpoko mnpumeHstorcs Ttomukomepbl TXK-2DJ1 (xkonctpykmums AO
Hoprexnuka) [13], TXK-2 [14], OT, TOHA, TOA-2, TOA-2M, UBII-1 (xouctpykiuu KaznopHUN)
[15].

B xoucrpykiuun TXK-23]1, Tak xe, kak 1 B TXK-2 B kauecTBe CyMMHPYIOILIET0 MEXaHU3Ma
UCIIOJIb30BaHa XparoBasi MydTa co CTaOWIM3UPOBAHHON YYyBCTBUTEIHHOCTHIO K MHUHUMAalIbHOU
aMIUINTY/I€ BEPTUKAJIBHBIX MEPEMELIEHUN Ky30Ba aBTOMOOWJIS IOJ BO3AECHCTBUEM HEPOBHOCTEH
MOKPBITUSL IOPOTH, MO3BOJISIONIAsi CyMMHPOBATh HEPOBHOCTH aMIUIUTyAol oT 0,2 cMm u Bbimie. B
KayecTBe JaTynuka 00OpOTOB CYMMHUPYIOIIETO MEXAaHHW3Ma HCIOJIb30BaH OCCKOHTAKTHBIA JaTYUK
reHepaTopHoro Tumna ¢ padounm auamna3onom ot 0 1o 100 06/cex. Hatsbxenue Tpoca ocyiiecTBisercs
BCTPOEHHOM IUIOCKOH CHUPAIbHOW MPY>KUHOM, YTO YMEHBIIAET rabapUThl MEXaHUYECKOM dacTu
npubopa (105%105%140 mwm). 'aGapuThl CYETHOrO 3JMEKTPOHHOTO ycTpoicTBa 180%180%x45 MM
(pucysku 1 u 2).

1 — KHOTIKa BKJIFOUEHHUSI DJIEKTPOABUTATENCH; 2, 3 — 3NIeKTpoaABUTaTeNH; 4 — XpamnoBas mydrta; 5 —
Oapaban; 6 — THOKHIi Tpoc; 7 — HATSIHYTasl IPYKUHA; § — 3aJTHUI MOCT aBTOMOOWJIS; 9 — CUETHBI
MEXaHU3M

Pucynok 1. Cxema tomakomepa TXK-29][ korcrpykumu Kazaxckoro ¢gumana CorozqopHUUA [13]

Konctpykuusa tomukomepa DT (anekTpoHHBIH TOoukoMmep) cosznaHa B KazgopHUU. DOra
KOHCTPYKLIHS SIBJISIETCS MIEPBBIM TOJIYKOMEPOM C 3JIEKTPOHHBIM CYETOM MMIYJbcoB B Kazaxcrane.
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Kpome Toro, B ortnmume ot 6a3oBoii koHcTpykiuu E.W. ITomoBa (TXK-2), B Tomukomepe DT

UCIOJIb30BaHA MPYKUHHAA My(PTa.
4/\
/
] 2 5 hﬁ
| 1
]

6 \__J

1 — mpunenHoe yctpoiictBo; 2 — Tpoc; 3 — TOpPOKHBIN CUETUUK;
4 — amopTH3aTOp; 5 — peccopa; 6 — Koyeco

Pucynok 2. Cxema uzmeputess poBHoctu BPR [14]

1 2 3 4 5
N N\ £

e~

R~ 1

1 — xopryc; 2 — HAaPABISAIOMIUN POJUK; 3 — MOJO3KOBBIN MEXaHU3M; 4 — HAMPABISIONIUE LITAHTH; 5
— IIpYXHHA; 6 — YIEKTPOHHAS ONTOIAapa; 7 — X00Basl INIAaCTHHA; 8§ — OTBEPCTHE B TIOTY Ky30Ba
aBToMOOmMIIs; 9 — Tpoc; 10 — 3aKUMHOE YCTPOMCTBO AJIs 3aKPETIIICHUS TPOCa;

11 — 3agHuil MOCT aBTOMOOUIIA

Pucynok 3. Cxema mexannuecko yactu Tomakomepa UBII-1M [21]

B kauecTBe maTumka HMITYJIBCOB MCIOJIb30BaH TEPKOH (TEPMETHYECKHH KOHTAKT).
CoBmectHble ucnbiTaHusd TomukoMepa TXK-2 m DT mokazanu mnpeuMyliecTBa IMOCIEIHETO B
YCTOMYMBOCTH IOKa3aHUW INpU IOBTOPHBIX H3MepeHusx [16, 17]. Bmecte ¢ Tem, NOBTOpHBIE
UCIBITAaHUSA TpeX JIeT TMOKAa3ajdd OTJEelbHbIE KOHCTPYKTHUBHBIE HEAOPAOOTKU AIIEKTPOHHOIO
tomukomepa OT.

CoBeplieHCTBYSl KOHCTPYKIIMIO 3iekTpoHHOro tomukomepa OT ILK. ManuauHbiM
(KazpopHWMW) 6b110 npeanokeHo 3aMEHUTh NMPYKUHHYI0 MyQTy Ha My()Ty OOrOHHYIO HPSMOTO U

11
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obOpaTtHoTrOo X012 (TosTukoMep TDJI - SMEeKTPOHHBIN C AUCTAHIITMOHHBIM YIIPaBICHUEM ), U3BECTHYIO B
MIPAKTUKE M3TOTOBIICHHUSI BEIOCUTIEIOB, KHHOKaAMep M JPyroi OBITOBOM TEXHHWKHU. 3a CYET BHICOKOM
YyBCTBUTEJIBLHOCTH JaHHas My(dTa TMO3BOJISIET pearupoBaTb Ha Majeillliie BepTHKaIbHbIC
nepeMeIeHus Ky30Ba aBTOMOOWIISI OTHOCHTEIBHO 33JHET0 MOCTA MO BO3/ICHCTBUEM HEPOBHOCTEH,
YTO COOTBETCTBYET pealbHON paboTe peccop aBTOMOOWIIS M MCKIIOYAeT OIMIMOKY B M3MEPEHUSX.
JlanpHeliee COBEPIIEHCTBOBAHNE 3JIEKTPOHHBIX TOIYKOMEPOB 01 pykoBoicTBOM Kpacukosa O.A.
(KazmopHUMN) B cotpyaaudectBe co crnenuanuctamu Ka3l'y npuBeno Kk u3MEHEHHUIO KOHCTPYKIIUU
OOTrOHHOUM My(TBI, HAPABJICHHOMY Ha MOBHIIICHNE €€ HAJIC)KHOCTH U UCKITFOUECHUE HHEPIIMOHHOCTH,
3aMEHE JaT4yMKa UMITYJIbCOB HAa ONTPOHHBIM aTYMK, UCTOYHUKOM H3JIyYEHHS] KOTOPOTO CIYKUT
MH(PAKPaCHBII CBETOANOJI, MO3BOJSIOMUN OCymEecTBIATh cueT A0 1000 umrr./cex., H3MEHEHUIO
ANEKTPOCXEMBI C BKIIOUEHHEM CUHXPOHHO PabOTaIoIIEero CEKyHA0MEPa, U3MEHEHHUIO PACION0KEHUS
NpPYXUHBI, KOTOpasi, paboTas B TOPHU3OHTAJILHOM IIOJIOKEHUH, IO3BOJIMIA TMPHUAATH MPUOOPY
KOMITAKTHBIN BUJL.

Kpome Toro, 6pu1a npoBezieHa paboTa, MO3BOJISAIONIAs TOBBICUTh 3CTETHYHOCTh UCTIOTHEHUS
npubopa, HazBaHHOro cHavana TOJ[-2 u mo3anee TO/I-2M u UBII-1 (u3mepuTenb BEpTUKATBHBIX
nepemenieHuii). ["abaputHbie pasmepsl npudopa TOJ-2M (MBII-1): mexaHudeckod dYacTu
610x85x50 mm; anekTpoHHOM 165%105%35 MM (pucyHOK 3).

TakxuMm 00pa3zom, JJisk CpAaBHUTEIIBHBIX UCTIBITAHUH OBUTH BRIOPAHKI JBa ToTaKoMepa: TOJ[-2M
(MBII-1) u TXK-23/I, koTopble MPOLUIM OMBITHYI MPOBEPKY U BBINOJHSIUCH COTPYIHHUKAMU
KaznopHMMU nox pykxoBoacrsom 1.17.H. Kpacukosa O.A.

PesyabTarsl

Jl1s mpoBeieHus UCCIIEJOBAaHUM [TOCTABIIEHBI CIEAYIOUINE 3aa4l UCIIBITAaHUI:

- ONpEe/IEIICHNE OCHOBHBIX METPOJIOTMUECKUX XapPAKTEPUCTUK MPHUOOPOB;

- BBISIBJICHHE ITPUOOpa ¢ Hanbosee cTabUIbHBIMU [TOKA3aTEISIMU U3MEPEHUI;

- OMpe/eNieHre OTPpelHoCcTeld MPUOOPOB B 3aBUCUMOCTH OT (PAKTHYECKON

POBHOCTH TOKPBITUN U KOJIEOAHUI CUCTEMBI «3aIHUM MOCT - Ky30B aBTOMOOWIISDY;

- OTIpe/ieIeHne MPOU3BOIUTEIBHOCTH TPUOOPOB.

[Ipy wucnbITaHUSIX TPUOOPOB K UYHCIY OCHOBHBIX METPOJOTUYECKUX XapaKTEPUCTHK
OTHECEHO: €IUHCTBO U3MEPEHUI, TOYHOCTb U IOCTOBEPHOCTD.

EnuHcTBO M3MeHeHMH TpeOyeT, 4ToObl pe3ysibTaThl H3MEpPEHHH ObUIM BBIPAXKEHBI B
Y3aKOHEHHBIX €MHULAX, a MOTPEUIHOCTH U3MEPEHUH OBbLIM W3BECTHBI C 3aJJaHHON BEPOSITHOCTBHIO.
EnuHCcTBO M3MepeHuii rapaHTUPYET UX COMOCTaBUMOCTb, T.€. IPABUIBHOCTD U CXOAUMOCTb.

To4yHOCTh M3MepeHuil ompenenser ONU30CTh UX PE3yJbTATOB K HCTHHHOMY 3HAYCHMIO
U3MEpSEeMOM BEIMYMHBI WIM OJM30CTh TMOrPEHIHOCTEH MPUOOPOB K HYIIO, CIEJOBATEIbHO,
BO3MOYXHOCTh IIPUMEHEHUS IPUOOPOB ISl KOHTPOJIS TAHHOM XapakTepucTuku [19].

CpaBHUTENbHBIE UCIIBITAHNS PUOOPOB BHIIOIHSUINCH HA yYacTKax JOpOr, 00eCIeUrBarOIINX
peaNbHO BCTPEUAIOIIMECS] MHUHUMAJIbHBIE, CpPEAHHUE M MaKCUMAJIbHbIE 3HAUYEHUS POBHOCTH C
Pa3IMYHBIMHU BUIAMU MOKPBITHI KaUTAIBLHOTO U 00JIErY€HHOr0 TUIIA.

W3mepenuss mpou3BOAWIM Ha ofHOM aBTomMoOmine YA3-22069, B kortopom ObuiH
YCTaHOBJIEHBI cpa3zy JBa Mnpubopa, paboTamomux mnapamiensHo. [lpu kaxaoM mnpoesae 1o
KOHTPOJMPYEMOMY YYacTKy B ITOJIEBOM XXypHaJie (UKCUPOBAIMCh OKa3aHUs ABYX MPHOOPOB.

Jlis KaXkAaoro MCHBITHIBAEMOro MNpuOOpa YCTaHABIMBAJIOCh MHUHHUMAJIbHOE KOJIUYECTBO
u3Mepenuit N, xapakTepusyoliee TpeOyeMyr BOCHPOM3BOJMMOCTh NpUOOpa MpU 3aJaHHOU
BEPOSITHOCTH:

2_t2

A2

N =

IJle G- CPEAHEKBAAPaTUIHOE OTKJIIOHEHHE BEIOOPKHU B N H3MEpEeHUI;
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t - ko3 puIMEeHT, MPUHUMAEMBIA B 3aBUCHIMOCTH OT JOBEPUTEILHOMN BeposiTHOCTH, t = 1,65 ipu P =
0,9;
A - BenmuuMHA, IPUHUMaeMasi He BBILIE TOYHOCTH U3MEpEeHUi mpudopa.

Martepuansl ©3MEpEeHUH MpeIBapUTEIILHO 00padaThIBAIMCH B COOTBETCTBHH C « THCTpYKIHEH
M0 OLICHKE POBHOCTH JOPOKHBIX MNOKpBITHH TomukoMepom» I[P PK 218-03-02 [20-22]. Ilo
MaTepHaam MpeaBapuTeIbHON 00pabOTKH I KaXKI0TO y4acTKa JOPOT'H BBIUUCIISIINCH:

- cpenHee apuMeTnyecKoe 3HaUeHUe POBHOCTH 5;

- CPEIHEKBA/IPAaTUYHOE OTKJIOHEHHUE C;

- ko3 unuent Bapuanuu C = %

3areM onpeaessan BOCIPOU3BOAUMOCTb IpUOOpoB N.

TouHOCTh M3MEPEHHI, KOTOPYIO MOXKHO OLIEHHTH OJM30CTBIO MOTPEIIHOCTEH M3MEPEHUH K
HYJTI0 (WK cpetHeapu(pMEeTHIECKOMY 3HAUEHHIO ), ONIPEEIISUIH 110 BEIYUCICHHOMY JOBEPUTEIBHOMY
MHTEPBAY II IPU JIOBEPUTEILHON BEPOSTHOCTH P:

u==xt-o

3areM ompeeIsiii OTHOCHTEIBHYO OMHOKY 6 = + £

OueBUIHO, YTO TPUOOP C MEHBIIEH OTHOCHUTEIBHOW OMIMOKOW HMMeeT 0ojiee BBICOKYIO
TOYHOCTh U3MEPEHUH.

OneHka kauecTBa KaxJ10ro nprudopa NpoBOAKUIACH IO OKA3ATEISIM:

- MUHMMAaJIbHOE KOJIMYECTBO U3MEPEHUH, ‘00ecednBaroliee 3ajaHHy 0 I0CTOBEPHOCTb;

- MHTEHCUBHOCTB PAaCCEUBaHUs 10 K03()(DUIIMEHTY BapHallny;

- CyMMapHasi OTHOCUTEJIbHAS IOTPEIIHOCTh (TOYHOCTh U3MEPEHUH).

[TpuHsTO CuMTaTh, YTO YEM MEHbLIE 3HauYeHus BenuuuH N, o, 8, Cs — TeM BblllIe Ka4yeCTBO
npuoopa.

Ha ocHoBe pe3ynbTaToB U3MEPEHUN PACCUUTHIBAIM JUIsl KaXKI0ro IpuOopa HOPMY BPEMEHHU B
yacax Ha 1 KM JOpOrdM NIpU OJMHAKOBBIX 3HAUEHHSIX M yucie usMepeHui. Ilo 3TuM maHHBIM
BBIUHCIISUIM TTPOU3BOJUTENIBHOCTh MpUOOpa (KM/CMEHY) € y4YeTOM HCIIOJIb30BaHMSI BPEMEHU B
TE€YEHHE CMEHBI.

[TepeueHp BBIOPAHHBIX YYACTKOB J0POT JUIsl CPAaBHUTENbHBIX UCIIBITAHUI TPUOOPOB U 0011IHE
CBEJIEHUs O HUX MpeicTaBieHbl B Tabnuue 1.

Taﬁ.lmua 1. YuacTku A0pOor, Ha KOTOPbIX HPOBOAUINCH CPABHUTCIILbHBIC UCTIBITAHUA

Cocrosiaue

Ne [IpoTskeHH Tun
HaumeHnoBanue noporu, KM-KM MOKPBITUS
ydJacTka OCTb, KM MOKPBITHS

BHU3YaJIbHO
1. Anmatsl-Yenukumup, km 9-10 1 YO OTu1.
2. Anmarsl-Yenukumup, km 11-12 1 YO Y noBi1.
3. Anmarsl-Yenukumup, kM 14-15 1 YO, 1O Xop.

CeBepHoe MostyKoubLo (km 16) —

4. noc. Yxert, km 0-1 ! yO Heynosst.

Vcnosuvie oboznauenusn: YO - ycosepuiencmeoganuwlii ooaecuennvitl mun noxpoimus, LITIO -
uepoxosamas NOBEPXHOCMHASL 0OPAbOMKA.

Ha BbIOpaHHBIX y4acTKax BBIIOJHEHO 1O § ... 13 n3MepeHuil Kak B MpsMOM, Tak U B 00OpaTHOM
HaNpaBJICHUAX MpPU MOCTOSHHOW CKOpOCTH JBMkeHus 50+5 kmM/gac 6a3oBoro aBromooOmis YA3-
22069.

[Tomy4yeHHble BapHallMOHHBIE pAIbl H3MEpEeHHH 00pabdaThHIBAIMCH C HCHOJIB30BAHUEM
METOI0B MAaTEMaTU4YECKON CTaTUCTHKH.

Jlnist onpeniesieHus TMCIepcuy MoKa3aHUH TOJTYKOMEPOB UCIOIb30BaHA U3BECTHAs (hopMyJIa:
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2 _ Z?:l(g_si)z
n—-1

(1)

o

rae S - cpemHee 3HAUCHHE IOKA3aHMH TONUKOMEpa, CM/KM; Si, - MOKA3aHHs TOTYKOMEPOB H3
BapHUALlMOHHOTO PsAJa ISl K&KIOr0 HAIPABJICHUS 110 YYacTKaM, CM/KM; 71 - KOJIMYECTBO MOKa3aHUN
(n3mepeHuit).

B pesymbrate cratuctuyeckoil o00paOOTKM ObUIM ONpEAETCHbl 3HAYEHUS BEJIHYUH:
CpeIHEKBAIPATUYECKOE OTKIIOHEHHE, CM/KM; KO3 GUIIUEHT BapHallui; OTHOCUTENIbHAS OINOKa (TIpu
t=1,65); He0OX0IMMOE MUHUMAIILHOE KOJIMYECTBO U3MEpEeHHI (TpeOyemasi BOCIIPOU3BOIMMOCTD) C
JIONYCTUMBIM OTKJIOHEHHUEM CPEIHEr0 3HAYECHUs, IPUHUMAEMBIM B TEXHUUECKUX pacueTax paBHbIM
5%, T.c.

A=0,05%S (2)

3HaueHUS BBIICTICPCUYNCIICHHBIX XapaKTCPHUCTUK IIPCACTaBJICHbI B Ta6J'II/II_[e 2.

Tabdauua 2. PacueTHble XapaKTEepUCTUKU CPaBHUTEIbHBIX HCHbITaHUM TOomukomMepoB TXK-29][ u
TO-2M

PacueTHbIe XapaKTepHUCTUKH
Ne ITonoca Tun =
S, c, Ommubka

ydyacTKa | JBUXKEHHUSA | TOJYKOMepa n erent | emn C 5. % N
[Ipsimoe TOJ1 -2M 8 68,5 1,07 0,016 2,6 1
1 [Tpsimoe TXK-23/] 8 28,5 0,93 0,032 5,3 1
' O6partHoe TOJ -2M 8 68,5 2,33 0,034 5,6 1
OO6patHoe TXK-23]] 8 31,0 1,51 0,049 8,1 3
[Tpsimoe TOJ1 -2M 8 166,4 2,67 0,016 2,6 1
) [Ipsimoe TXK-23]] 8 139,9 2,64 | 0,019 3.1 1
' OGpartHoe TOJ1 -2M 8 155,4 5,63 0,037 6,1 1
OO6patHoe TXK-23/]] 8 127.,5 6,48 0,050 8.3 3
[Tpsimoe TOJ1 -2M 8 155,8 4,71 0,030 5,0 1
3 [Tpsimoe TXK-23/] 8 125,3 4,59 0,037 6,1 1
' Ob6patHoe TO]1 -2M 8 96,8 3,45 0,036 5,9 1
OGpartHoe TXK-23/] 8 67,5 3,34 | 0,049 8,1 3
[Ipsimoe TOJ1 -2M 13 231,5 5,67 0,024 4,0 1
4 [Tpsimoe TXK-20/] 13 158,5 8,22 0,052 8,6 3
' OO6patHoe TO]1 -2M 13 175,4 5,72 0,033 5,4 1
OO6patHoe TXK-239/]] 13 117,9 5,47 0,046 7,6 2

YVcnosuvie obosHauenus: n — KoOauuecmeo uzmepeHuil, S— cpeonee 3HaAueHUe, CM/KM;, T —
cpeonexkeaopamudeckoe omkioHenue, cm/km,; C — koagguyuenm eapuayuu, o — owuoka, %,; N
— HeobX00uMoe KOIUYecmeo usmepeHull.

[To naHHBIM TaOIHIIBI 2 OMIPEIETICHBI CPEAHUE 3HAYCHHSI OCHOBHBIX XapaKTEPUCTUK, KOTOPBIS
CBEJIEHBI B TAOIHUITY 3.

Tadauua 3. CpeiHue 3HaYEHUs XapaKTEPUCTUK CPABHUTEIIBHBIX HCIIBITAHUN

CpenHue 3HaYCHUS XapaKTEPUCTUK
Tomaromepst C 0, %; N I1, xM/cMeny
TOJ1 -2M 0,028 4,7 1 340
TXK-23]] 0,042 6,9 2 170
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Oo0cy:xnenue

W3 monydeHHBIX JaHHBIX Tabmwi 2 u 3 ciaemyer, 4dro Toimukomep TO/-2M umeer
MPEUMYIIECTBA [0 BCEM MPUHSITHIM JJII CpPaBHEHHUs MapaMmeTpaM: MHTEHCUBHOCTH PacCeHBaHUs
nmokazaHuii (MeHbiee 3HadyeHHe KodpdumnueHnTta Bapuaruu C); OTHOCHUTEIBLHON MOTPEITHOCTH
(MeHbIIIee 3HAYCHHUE BEJTMYHHEI 0); TOCTOBEPHOCTH PE3yIbTaTOB (MEHbIIee 3HaUeHHEe N).

Ha ocHoBe 3HaueHmii BenmuuuHbl N ompeneneHa npouszBoauteabHOcTh (I1) mpudopor (cwm.
tabmuiy 3) o hopmyie:

N=T-K, '%,KM/CMEHy 3)

rne T —Bpems paboueii cmensl (T = 8 wacoB); Km — koadunmeHT ucrnonp30Banus pabo4ero BpeMeH!
(Km =0,85); V — ckopocTh ABMKEHUS TIEPEABIXKHON JTOpokHOM JadopaTopun (V = 50 kM/4ac).

BeiBOABI

CornacHo pacyeTam, IpOU3BOAUTENBHOCTh ToTuKkoMepa TOI-2M B 2 pa3a Bblle TOITYKOMEpa
TXK-29]/1. Takum o0pa3om, 1o pe3yJbTaTaM HCHBITAaHUI YyCTaHOBIJIEHO, YyTO Tosiukomep TO/[-2M
MMeEET MPEenMylIeCcTBa 10 cpaBHEHHUIO ¢ TorukoMepoMm TXK-29]1. Tem He menee, Tomukomep TXK-
291 MOKeT OBITh MPUTOIHBIM ISl OLICHKH POBHOCTHU JJOPOXKHBIX MMOKPBITHI, O YEM CBHIETEIBCTBYIOT
JaHHble UcCHbITaHUE. OYEeBUIHO, UYTO IO PE3yJbTaTaM COMOCTABUMBIX HCIBITAHUA TOTYKOMEPOB
0a30BbIM siBIsieTcss Tomukomep TDJ/[-2M, KOTOpBI YCHEIIHO MPOIIENT METPOJIOTHUECKYIO
aTTecTanuioo. BMmecre ¢ TeM, 3TO HE MCKIIIOYAET BO3MOKHOCTh IPUMEHEHHUS JAPYTUX KOHCTPYKLIHMA
TOJTYKOMEPOB, UMEIOIINUX YCTOMYUBYIO KOPPEISIITUOHHYIO CBSI3b ¢ TOTukoMepoMm TOJ[-2M.

KongaukT unrepecoB. KoppecnmoHaeHT aBTOp 3asBISIET, YTO KOH(PIUKTAa HHTEPECOB HET.

Ccoiika na oaunyro cmamoro: bounaps U.C., Hyrymanos H.K. DxcriepuMeHTanbHBIE MCCIEIOBAHHS KOJTHYECTBEHHBIX CBSI3CH B
cucTeMe HOPMUPOBAHHUS POBHOCTH JTOPOKHBIX MOKPBITHH // BecTHHK Kazaxckoro aBToMOOHIBHO-I0pOKHOTO HHCTUTYTA = Bulletin of
Kazakh Automobile and Road Institute = Kazakh avtomobil-zhol institutynyn Khabarshysy. 2025;Ne1(9):6-19.
https://doi.org/10.63377/3005-4966.1-2025-01

Cite this article as: Bondar 1.S., Nugumanov N.K. Eksperimental'nye issledovaniya kolichestvennyh svyazej v sisteme normirovaniya
rovnosti dorozhnyh pokrytij [Experimental studies of quantitative relationship sin the system of rationing the evenness of road
surfaces]. Vestnik Kazahskogo avtomobil'no—dorozhnogo institute = Bulletin of Kazakh Automobile and Road Institute = Kazakh
avtomobil-zhol institutynyn Khabarshysy. 2025;1(9):6-19. (In Russ.). https://doi.org/10.63377/3005-4966.1-2025-01
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AHHOTANUA

JIro60e MCKYCCTBEHHOE COOPYKEHHE Ha aBTOMOOWIIBHOW JOpOre, CO BpEMEHEM
TepsieT CBOU IIEPBOHAYATILHBIE CBOWCTBA, 3aJI0)KEHHbBIE HA MOMEHT CTPOUTENILCTBA
oObekTa. McKyccTBEHHbIE COOpPYKEHMs, B CIydasx OTCYTCTBHUSI padboOT IIo
COJIEP’KaHUIO U TEKYyIIeMy peMOHTY, uepe3 30-40 seT sKCIuTyaTalul NpuxoIsaT B
aBapuifHOE COCTOSIHME, B TAKOH CUTyalu TpeOyeTcsi peMOHT COOpYKeHHs. B
pPEMOHTa  ONpeNeNseTcs Ha  OCHOBaHMHM  OOCJENOBaHHUS  COOPYXKEHHS
cHenajncTaMy, padoTaloUMMU B TPAHCIIOPTHOM CTPOUTENBCTBE, U UMEIOLIUMHU
JIOCTATOYHBIHN OMBIT PA0OTHI CTPOUTENIBCTBA MAJIBIX HCKYCTBEHHBIX COOPYKEHUN
U 3HaHUA O COBPEMEHHBIX TEXHOJOrusX. B pe3ynbraTte o0cCien0BaHUs
HEOOXOJUMO J1aTh 3aKIIOYEHHE O COCTOSHUU COOPYKEHHS, U JalbHEHIIeM
TEXHUUYECKOM PELIEHUH — I10JIHAs 3aMEHA COOPYKEHUS UJIM PEMOHT.

B nanHOi cTaThe MNpennokeHO MaloOIKETHOE pEelIeHHuEe MO0 YCHUICHHIO
CYLECTBYIOIINUX BOJOINPOITYCKHBIX TPYO M MajblX MOCTOB Ha aBTOMOOMJIBHBIX
JI0porax, ¢ IpUMEHEHUEM COBPEMEHHBIX MaTEpUaAIOB U TEXHOIOIMH. V3BeCTHBIE
BCEMY MUPY CTaJIbHbIE TO()PUPOBAHHBIE KOHCTPYKIIMH TPYO, IPUMEHEHBI B HOBOM
BUjie. BhIABICHHAs S5KOHOMHUS CTOMMOCTH CTPOMUTEIBHO-MOHTAXHBIX PaboOT, 3TO
CaMbIil TPOCTOM CIOCOO OMpEeIeTICHUsI BHITOJIBI CTPOUTEIHCTBA, TAKXKE B CTAThE
omnpezesieHa DKOHOMHsA II0 MaTepajgaM, YeJIOBEKO- M MalluHodacaM, H
COOTBETCTBEHHO MO CHUXEHUIO MPOJAOKUTEIBHOCTH CTPOUTEILCTBA.
KaueBble ciaoBa: uckyccTBeHHble coopyxeHus (MC), koHCTpykuuun
MeTainueckue rodpuposannbie coopHble (KMI'C), BomonpomnyckHble TpyoOBbl,
CKOTOIIPOTOH, MaJIbI MOCT, TMJIb30BaHHE.
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Tyitingeme
MaFI/ICTpaHI)[[aFI)I KE3 KCJIT'CH KaCaHbI K¥pI)IJILIC yaKBIT OTC KCJIC HbICAHIbI
cary Ke3iHJie KaJbITacKaH O0acTamKbl KACHETTEPIiH JKOFalTa bl YKacaH bl

Il\/;aKaﬂa Keggizis KYPBUIBIMAAp TEXHUKAIBIK KBI3MET KOPCETY JKOHCE arbIMIarbl KOHICY
KaHTap .. o .

Capanramajan oTTi: )K%N.ILICTapBI JKYPrI3lIMETE€H JKaraanaa U30—40 >5<L1J1 JKYMBIC 1CTET€HHEH
14 aknan 2025 KEWIH jkapaMchl3 OOJIBIN Kaia/bl, MYHJAlN *KarJaiaa KypbUIbIMbI KOHEY
KaGpbuiiansr: KakeT. JKeHaey Typi Kemik KYPBUIBICBIH/IA KYMBIC ICTCHTIH JKOHE IIIaFbIH

03 nayps13 2025 R . . ..
JKaCaH[bl KYPBUIBICTApAbI Callyda KCETKLIIKT1 TQ)KIpI/I6eCl JKOHEC Kas1pri

3aMaHfbl TEXHOJIOTUsUIapAbl OuTyl 6ap MaMaHAApIblH KOHCTPYKIMSHBI
TEeKcepyl HeTi3iHme aHbIKTanagsl. Texcepy HoTwkenepi OoibIHIIA
KOHCTPYKLHMSHBIH jKalf-KYH1 TypaJibl KOPBITBIH/IbI, a1 0/1aH 9p1 TEXHUKAJIBIK
HICTTIM — KOHCTPYKIUSHBI TOJIBIK ayBICTBIPY HEMECE JKOHJIEY KaXKeT.
Kazipri 3amanfbl MaTepHaiap MEH TEXHOJOTUSIIAP/Ibl KOJJIaHa OTHIPHIII,
aBTOMOOWJIb >KOJIIapbIHJAFbl KOJJAAHBICTAFbl Cy OTKI3TIII KYObIpiap MeH
IIaFBIH  KemipiepAai KymeWTy OoifblHIIA a3  OHO/KETTIK  IIEHIiM
YCBIHBUIJBL.OJIeMre 9iriii 60mat roppupiaeHreH Kyoblp KOHCTPYKIMSIIaph
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aHBIKTAIFAH YHEMJIeNyl KYpPBUIBICTBIH TAHJachlH aHBIKTAyAblH €H
KaparaibIM TaciiTi 60JIbIN TaOblIa/Ibl )KOHE MaKasaa MaTepuanaapaa, agam
KOHE MalllMHA CcaFaTTapblHAa YHEMJEy, COFaH COHKeC KYpBUIBbIC
Y3aKTBIFbIHBIH KbICKApybl aHBIKTAJIa/IbI.
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Innovative solutions for major repairs of rectangular culverts and small bridges on highways
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Abstract
Received: Any artificial structure on a road, over time, loses its original
17 January 2025 properties, laid down at the time of construction of the object.
Peer-reviewed: Artificial structures, in cases of lack of maintenance and current
14 February 2025 . fter 30-40 £ ti int
Accepted: repairs, after 30-40 years of operation come into an emergency
03 March 2025 condition, in such a situation, the structure needs to be repaired. The

type of repair is determined on the basis of the inspection of the
structure by specialists working in transport construction, and who
have sufficient experience in the construction of small artificial
structures and knowledge of modern technologies. As a result of the
inspection, it is necessary to give a conclusion on the condition of
the structure, and a further technical solution - a complete
replacement of the structure or repair.

A low-budget solution has been proposed to strengthen existing
culverts and small bridges on highways using modern materials and
technologies.The world-famous steel corrugated pipe structures are
used in a new form. The revealed savings in the cost of construction
and installation works are the simplest way to determine the
benefits of construction, and the article also defines savings in
materials, man- and machine hours, and, accordingly, a reduction
in the duration of construction.

Keywords: artificial structures (IS), metal corrugated prefabricated
structure (MCPS), culverts, cattle track, small bridge, «sleevey.
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BBenenune

JIt060€e HCKyCcCTBEHHOE COOpYKEHHE Ha aBTOMOOMIIBHOM 10pore, co BpeMEHEM TepseT CBOU
MepPBOHAYAIILHBIC CBOWCTBA, 3AJI0KCHHBIE HA MOMEHT CTPOUTEIHCTBA OO0BEKTa. VICKyCCTBEHHBIC
COOPYKEHHUsI, B CIy4asiX OTCYTCTBUS paldOT MO COACPKAHUIO U TeKylIeMy peMOHTY, uepe3 30-40 et
JKCIUTyaTalldd MPUXOJAT B aBapuUiHOE COCTOsIHME. B cTaTbe NPUBOJIUTCA ONBIT MPOBEICHUS
KaluTajJbHOIO PEMOHTAa  BOJAOIPOMYCKHBIX TPy0 W  MalblX MOCTOB, TpU  I[OMOIIU
«0e30mepaoHHOr0» BMEIIATEIhCTBA, 32 KOPOTKOE BpEMsS C MallOOKODKETHBIMH DPACXOJaMu U
MHUHHMMAaJIbHBIM BO3/IECTBUEM Ha OKPYIKAIOILYIO CPELy.

[To nannbM [1], B 2023r, Becero Ha teppuropun Pecnydnuku Kazaxcran skcruryaTupyercs
okoio 94 781 kM aBTOMOOWJIBHBIX JOPOr OOIIECTBEHHOIO I0JIb30BAHUS, K HUM OTHOCSITCS
ABTOMOOWIIBHBIE JOPOTH: MEXAYHApPOIHOTO, PECIyOIMKAHCKOTO, OOJTacTHOTO U PallOHHOTO
3HaueHus. Haumnas ¢ 2003r, B Pecny6nmke KazaxcraH, peKOHCTpyHMpPOBaHBI NMPAKTUYECKH BCE
ABTOMOOWIILHBIC JIOPOTHM MEXKIYHAPOJHOTO 3HAYEHUS M TOJOBUHA JOPOT PecmyOIMKaHCKOTO
3HaueHus. B Hactosimee Bpemsa y MunucrepctBa Tpancnopra, u ynpasistonieid komrnanuu HK
«KazABToXXoiny, B Iy1aHax OKOHYATEJIBHO COSMHUTH ACTaHy ¢ periOHaMH, Ha HanpaBiaeHus X LlenTp
— IOr, Lentp — 3anan, Lentp — BocTOK 1 3aKOHUYUTH PEKOHCTPYKLHUIO JOPOT MEKIyHAPOJHOTO U
pecIyOIMKaHCKOTO 3HAYCHUSI.

Metoanl

ABTOMOOWIJIBHBIE JOPOTH PEKOHCTPYHUPYIOT OCHOBATEIBHO, C YBEITUYCHUEM MOJIOC IBUIKCHUS
Y U3MEHEHHEM IJIAHOBOTO MOJIOKEHHSI OTHOCUTEINILHO CYIIECTBYIOIIUX I0POT, YTO BEAET K OOJIBIINM
(UHAHCOBBIM, TEXHUYECKUM U 3KOJIOTHUYECKUM MOTEPSIM.

Ha ocranpHBIX aBTOMOOMJIBHBIX JOporax (o0jacTHOro U palOHHOrO 3HAYEHUs),
HNPOTSXKEHHOCTRI0 69 861,1 KM, BBINOJHSAETCS B OCHOBHOM KalUTAJIbHBIM M cpeiHHUN peMOHT. B
HacTosIllee BpeMs y SKCIUIyaTallMOHHBIX OpraHU3alii OrpaHWYeHHble OJKETHBIE CPE/ICTBA,
KOTOpBIE PaCXOYIOT Ha 3aMEHY MOKPBITHS aBTOMOOMIIBHBIX JIOPOT, U MPU OCTPOIl HEOOXOIUMOCTH
Ha KalUTaJIbHBIA PEMOHT UCKYCCTBEHHBIX COOPYKEHMH - BojtonpoiryckHbIX TpyO u moctoB (MC). ITo
JAHHBIM PE3yJIbTaTOB 00CIIEOBaHUS pa3IMUHBIX OpraHu3anuii, ocHoBHas Macca MC, Ha noporax
00JIaCTHOTO M PallOHHOTO 3HAu€HMs, MOCTPOEHHBIX B nepuoAa ¢ 60 mo 90-e roabl MPOLLIOro BeKa
UMEIOT pa3Hoe TexHuueckoe coctosiHue: 10% HaxoAsaTCs B XOPOLIEM TEXHUUECKOM cOCTOHUHU, 20%
B YZIOBJIETBOPUTENBHOM, 30% B HEyAOBIETBOPUTENBLHOM U 40% B aBapUiHOM COCTOSIHUH.

Jlyst BoccTaHOBJIEHUS CyliecTByomux aBapuitHeix MC npenmaraercst 610/ KETHOE PEIICHHE 110
KaIllUTaJIbHOMY PEMOHTY, 0€3 IEeMOHTaXa CYIIECTBYIOIIMX KOHCTPYKLIUH, 0€3 OCTAHOBKH JIBUKEHHUS
aBTOTpPAHCTIOPTA U 6€3 ycTpoiicTBa 00bE31HONM aBTOMOOMIBHOM TOpOTH, onucanHoe B [Ipunoxxenun
K[2]. Ecim cnenoBaTe MEIUIIMHCKOM TEPMHMHOJIOTMH 3TO CHocol0 «Oe3omeparioHHOI0»
BMeEIIaTEIbCTBA.

PesyabTaTsl

OaHMM U3 peanbHBIX TNPUMEPOB SBISETCS MPUMEHEHHE METOJa «TUJIb30BaHUS» IPH
KallUTaJIbHOM PEMOHTE CKOTOMporoHa, Ha 143xm aBromoOunsHOU goporu «Cemeii-Kaitnapy, 111
TeXHHUYecKoH kareropuu. CyIiecTBYIOIIee COOpYyKeHHE — COOpHas IPSIMOYTOJIbHAS JKe1e300€TOHHAS
TpyOa oTBepcTUeM - 4x2,5M, mumHoi — 16,66M. [IpoBenenHOe 00ciIeI0BaHNE COOPYKEHUS BBISBUIIO
aBapUIHOE COCTOSIHHE CKOTONPOIrOHA: TPEIIUHBI PACKPBITHEM 1-2MM Ha CTBIKaX PUTENEl U CTEHOK;
CHJIHOE BBIIIIENIauMBaHUE OETOHA KOHCTPYKIIHA, TPOCAKU 3BEHBEB TPYODI.

Pa3zpaboTka mpoeKTHOM JOKYMEHTAIIMHN U CTPOUTEIHHO-MOHTaKHBIE pa0b0ThI BBITTOTHEHBI TOO
«AsiaGeoCentre», B okTs0pe 2020r, npemyio’)KeHHEM JJs BBIIOJIHEHUS paboT MOCITYXKHIU
pesynbsTaThl Texanueckoro Cosera o uaHOBaiusaM AO HK «Ka3zAstoXKom», ot 28.02.2020r. s
BOCCTAHOBJIEHMS] TPAaHCIOPTHO-IKCILIyaTallHOHHOTO COCTOSIHUSL CKOTOIIPOI'OHA, IPEIJIOKEHO
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YCTAHOBUTh KOHCTPYKIIMIO MeETaUIMUecKyro rodpupoBanHyro coopayro (KMI'C) BHyTph
CYIIECTBYIOIETO CKOTOIIPOTOHA, CIIOCO00M «TUiIb30BaHus». Marepuan KMI'C cocTouT u3 cOOpHBIX
koHcTpyKnuid «MultiPlate MP200» - VM7 Tuna BoJIHa, ¢ 3allUTHBIM MOKPBITUEM BBIOTHEHBIM
METOJIOM TOPSYEro ITHKOBAaHWS, W SBJISIOTCS WHTEICKTYalbHOW COOCTBEHHOCTHIO KOHIIEpHA
«ViaCony», MUPOBOro Jujepa IO BHEIPEHUI0 MHHOBALMOHHBIX TEXHOJOTHMH B TPAHCIOPTHOM
CTpOUTENLCTBE. PabOThI 1O «THIIB30BAHHIO» BBIMIOJNHEHBI M3 5-TH 3TAllOB, pealnM30BaHHBIX 3a 6
pabouux aHEH, Opurason B cocTaBe § 4eIOBEK. JTallbl IPOU3BOACTBA padOT MpuBeAcHBI B TadauIe
1. IIpu BBINOJIHEHUU CTPOUTEIBHO-MOHTaXHBIX padoT (CMP) mcronb30BaHbl TPY30BUK ¢ KPAaHOM
Ipy30H0bEMHOCTBIO 3,5TOHH (MaHUITYJISTOP) — 11IT, U 37IEKTPOBUOPOYIUIOTHUTEND — 1 1MIT.

Tabauna 1. Dtansl Tpou3BOACTBA padOT

No HanmenoBanue pabot Kon-Bo nuen
Jrarna Ha CMP
1 JleMOHTa)Xk OTKpPBUIKOB Ha BXOJ€ M BbIXone TpyObl. JlemoHTax 1

JKEJIe300€TOHHBIX TUTHT YKPEIUICHUS JHA Ha BXOJC M yIiyOJcHHE Ha
0,5M ([1s1 yCTAaHOBKH CTariessi).

2 VIUIoTHEHHEe OCHOBAaHUS TMOJ cTamenb. MOHTaX cramens, §u3 1
JiepeBsiHHOTO Opyca, 11t coopku u nepeasrxku KMI'C.

YCTpolCTBO OCHOBaHUS W3 MECYAHO-TPABUMHOW CMECH MOJ
ocHoBanue KMI'C. Pucynoxk 1.

3 Co6opka KMI'C u nepensuxka B IpOEKTHOE NoJI0KeHUE. PucyHok 2 u 2
3.
4 VYKperjieHne OTKOCOB TEOpEIIETKOW Ha BXOJE M BBIXOJE TPYOBI. 1

YerporictBo ocHoBanus u3 ['TIC u ykiiagka panee A€MOHTUPOBAaHHBIX
KEJIe300€TOHHBIX IUIUT JUIsl YKPEIUIEH!s! JHA pyciia Ha BXOJE

5 beronupoBanue mnonocrer wmexay KMI'C wu  cymecTtByromei 1
PSIMOYTOJIBHOM TpyOoii. BeToHupOBaHNE OTKOCOB Ha BXOJIE U BBIXOJIE
TPYOBI.

Pucynok 1. Pa3zbopka ykperuieHus qHa, yCTPOMCTBO OCHOBAHUSI M MOHTAX CTameNs, U3
JepeBsiHHOTO Opyca, 1 coopku u nepensrmkku KMI'C [marepuan aBTopal]
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Pucynok 3. KMI'C ycranoBieHa B IpOeKTHOE MOJIOKEHHE [MaTepuai aBTopa]
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P R T I

Pucynok 4. KMI'C nocne 2-x JieT sKcIuTyaTaluu [MaTepuai aBropa]

[Tocne nByx ner 3xcruryataruin KMI'C, 19.10.2022r, BBIOTHEHO 3KCHIEPTHOE 00CIeI0BaHUE
cneunanuctamu TOO «AsiaGeoCentre», AO «KaznopHUM» u skcmityaTaliluOHHON OpraHu3aluu
J2VY-25. 1o pe3ynbraram MpoBEJEHHOTO OCMOTpPA BBISBIECHO, YTO:

- TeOMETpUYECKHE MapaMeTpbl IopUpPOBAHHOM TPYOBbl COOTBETCTBYIOT IEPBOHAYAIBHBIM
IIPOEKTHBIM JIaHHBIM;

- BO BpeMs1 CHEroyOOpOYHbIX paboT OT yAapa NOorpy34rKa MoIy4eHO HeOO0IbIIoe IOBPEKICHNE
Ha BXOJIHOW 9aCTH TPYOBI, CJIe/Ibl KOPPO3HH CTAU U OTCIABUBAHUS IIHHKOBAHUS OTCYTCTBYIOT;

- B IIEJIOM COCTOSIHME TpyObl - Xopollee, Hecylias CIOCOOHOCTh KOoHCTpykuun KMI'C
JIOCTaTOYHA AJIsl IPOITyCKa TPAHCIIOPTHBIX CPEACTB 0€3 OrpaHUuEHUsI CKOPOCTH JIBUKEHUSI.

Ha pucynke 5, npuBeaén mnpoektHbiii yeptéx KMI'C, ctampHble rodprpoBaHHBIE JHUCTHI
OOBETMHSIOT MEXIy CO0OW BBICOKONMPOYHBIMU OonTamMu. B Tabnwie 2 mpuBeICHBI OCHOBHBIE
XapaKTEPUCTHKHU METAJUIa U TeOMeTpudeckue pazmepsl npumeneHHon KMI'C.

a) Bxomg UC Brixon UC
HanpaBnexue cBopkus,

]——l Aemazs 1

HuxHsisi 0Cb KOHCMPYKUUU

BepxHssi 0Cb KOHCMPYKUUU
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Pucynok 5.Montaxunas cxema KMI'M. a) Bux usnytpu koucrpykuuu; 0) Pazpes
KOHCTpYKUMH 1-1 [MaTepuan aBTopa]

Taoauma 2. OCHOBHEBIE ITIOKA3aTENH 1T

puMeneHHoir KMI'C

Ouepranue

3aMKHYTO€ CEYEHUE apO4YHOI0  OYepTaHUsd, IO
BHyTpeHHuM rpasm (R1 =602 mm, R2 =1712 mm, R3 =
602 MM, R2 =4146 mm)

Mapka ctanu

S235JR o EN 10025-2-2004 [3]

[Ipenes TeKy4ecTu CTajiu

He menee 235 Mna

(TONIIMHA, MKM)

JlnvHa 1no Hu3y, MM 23430

JlivHa 1o Bepxy, MM 16 660

Yo nepecedenusi, rpaj 90

AHTUKOPPO3UOHHAS 3amuTa | J[ByCTOpOHHEE  aHTHMKOPPO3HMOHHOE  IOKPBITHUE-CIION
OCHOBHOM  KOHCTPYKLIMH,  THII | IMHKA, HAHECEHHBIN METOJOM ropsiuero HMHKoBaHus (55

MKM)

MeTu3bl 17151 COOPKH KOHCTPYKIMH

CrneunanbHble BBICOKONPOYHBIE OONTHI M raiiku M20
(kyacc mpo4yHOCTH 8.8) € YBEIMUYEHHOH KOHUYECKOM
TOJIOBKOM M KOHWYECKUM (hiaHLeM (IOKPBITHI TOPSYUM
IIMHKOM TOJIIHUHON 45MKM)

BHemHss 3anmTa KOHCTPYKIHM OT
MEXaHUYECKHUX MOBPEKICHUN

HerkaHbIM T€OTEKCTHIIEM MOBEPXHOCTHOM MIIOTHOCTBIO

200 r/m?

Bec Bceil KOHCTPYKIUH, KT

6 739

CpaBHeHue 00bEMOB paboOT

no ycrpoiictesy KMI'C crnocoboMm «ruib30BaHUS»

u

TPAAULIMOHHOTO CIIOcO0a MOTHOW 3aMEHBI TPYOBI IO TUIIOBOMY MPOEKTY [4], MpuBeIeHBI B Ta0IUIIe
3. B COOTBETCTBUM CO CMETHBIM Pac4€TOM CTOMMOCTh PabOT MO «TMJIb30BAaHUIO» cocTaBuia 22 722
ThIC.TeHTe, B IleHax 2024r, o0bEMBI paboT mpuBeAeHbl B Tadnuie 3 ctonben 4. Jlns cpaBHEHHs

ornpeacicHa CTOMMOCTb 3aMCHbBI

KOHCTPYKIIHIO U3 COOpHOTO kene300eToHa, 00bEMBI paboT MpuBeeHbI B TabnuIe 3 cronbder 3.
[TosHass 3amMeHa TPSAMOYTOJBHBIX JKEIE300€TOHHBIX KOHCTPYKIIMH CKOTOIPOTOHA,
TpaJULIMOHHBIC HICHTUYHBIE Kelle300eTOHHBIE KOHCTPYKINH ceuenuneM 4,0x2,5M, o [4], cocTaBuiia
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— 38 752 TteIc.TeHre, B 1neHax 2024r. HopmaTuBHas NPOAOIKUTEIBHOCTh CTPOUTEIHCTBA
CKOTOMpOroHa cocrapisier — 17 pabouux nueil. Takum oOpazom, BeIrOJa NPUMEHEHHS METOJA
«runb3oBanus» ¢ KMI'C o6ocHoBaHa peaibHbIMU LU(pPaMH, TEXHUKO-3KOHOMHYECKOE CpaBHEHUE
II0Ka3aresel npuBeAeHb! B Ta0IUIE 4.

Bo3MoXHOCTH MpOBENEHUSI PEMOHTA HE OIPAaHUYUBAIOTCS TOJIBKO METOJIOM «THJIb30BaHUSY,
BO3MOXXHO cTpoutensctB0 KMI'C B cocTaBe pEeKOHCTPYKLMH, HOBOI'O CTPOMTENIBCTBA WU
KalMTAJIbHOTO PEMOHTa MajblX U CPEIHMX MOCTOB, ¢ JuHOM mposieta ot 4,0m go 32,0m, u3
ro¢ppupoBanHoii ctanu koHuepHa «ViaCony». [IpuMepoM MOXET CIyKUTh KalUTAJIbHBIA PEMOHT
Mocta uepe3 p.Kapauumk, Ha km 8+850 aBromoOmnbHON moporu P-31 "Kenrtay — Typkecran —
[Taynsnep — TopTkodp", mpuBeIecHHOE HAa pUCYHKE 6. B 3TOM cilydae npe/siokeHarpyHTo3achlHas
apounass KMI'C, 3anpoektupoBanas no cxeme 3x14,45 m, obmieit jymnou 43,1 M, Ha dyHAaMEHTaX
MEJKOr0 3aJI0KEHHs, Ha eCTeCTBEHHOM ocHOoBaHuMU. MC coopykeHue IOCTpOEHO Ha MeCTe
CYIIECTBYIOIIETO MOCTa co cxeMoi 1x24,06Mm.

Tabdauna 3. CpaHutenbHas Tabauna o0bEMOB pador mo ycrporctBy KMI'C  cmocobom
«TUJIH30BAHMS» U TPAJUIIMOHHOTO CIIOCO0a MOJTHON 3aMEHBI TPYOBI

Ne HaunmenoBanue pabot XK.6. Tpy6a otB. | KMI'C
ILII. 4,0x2,5m
1 JlemoHTax COOPHBIX *.0.IJIUT YKPEIJICHHUS THA Ha BXOJE 8,0M° 3,5
U BBIXOJIE
2 JleMOHTaX OTKPBUIKOB Ha BXOJIE€ U BbIXOJI€ TPYOb! 10,36M° 10,36M°
3 JleMoHTaX Tena TpyOBI 30,0m° -
4 Pa3paboTka koTJIOBaHa 11OJ PyHIAMEHT 450,0m° -
5 ITecuano-1eOeHOYHAS MOATOTOBKA MO TEJIO TPYOBI 6,0M° 2,0M°
6 VeTpoiicTBo (yHaaMeHTa 29,6Mm° -
7 YcTaHOBKA Tena TPyOb! 83,5m° 6,74t
8 YcTaHoBKa OTKPBUIKOB 10,36Mm° -
9 beronupoBanue nazyx - 70,1
10 | YerpoiicTBO yKpeIuIeHHsT OTKOCOB Ha BXOJE U BBIXOJE 3,5M° 3,50
TpyOBI
11 YCcTpoiicTBO YKpEIIeH!s] IHA Ha BXOJIE U BBIXOJIE TPYObI 8,0m° 3,50
12 YcerpoiicTBO 00BE3/THOM 10pOTH 200,0nm -
13 | OGparHas 3achllika KOTJIOBaHa, U YCTPOWCTBO HACHINU 450,0M° -
3eMJISTHOTO TOJIOTHA
14 BoccraHoBiieHHE  ABYXCIOWHOW —JTOPOKHOM — OJIEKIbI 20,0 -
aBTOMOOMJIBHOM 10pOorH
Tadauua 4. TexHuko-skoHOMHUeckue nokaszareau CMP
[Tokazarenu K.6. Tpy6a otB. | KMI'C | OxoHOMUS,
4,0x2,5m %
Cpok ciyx0bI, JIeT 50 50 -
CrouMocTh CTpoOUTENbCTBA, B IeHax 2024r, 38752 22722 70,5
TBIC.TCHTE
KonndecTBo uenoBek Ha 00BEKTe 8 8 -
[Ipo0IIKUTENBHOCT CTPOUTENBCTBA, JHEH 17* 6 183,0
YenoBeKk-4acoB 981,0%* 384,0 156,0
ManmHo-4acoB 223,7* 24,0 888,0

*Ipumeuanue — ¢ yuémom pazbopKu cyuecmeayoujeli Hacvlnu agmomoOUIbHOU 00PO2U.
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PucyHnoxk 6. Pemienue 1o xarnuraabHOMY PEMOHTY MaJIOTO MOCTA,
o cxeme 3x14,45m, obeit nmuHoii 43,1M [MaTepuan aBTopa]

Ha mpoextupoBanne KMI'C pacnpocTpaHsitoTcsi Bce TeXHUYECKHE TpeOoBaHUS 110
npoextupoBanuto MC, neiictByromme Ha Tepputopun PecryOnmkm Kaszaxcran. EnumHCTBEHHBIM
HE/I0CTAaTKOM siBjsieTcst TpeboBaHue 1.5.2.6 [5], B koTopoMm ckazaHo, yTo «lIpumensts TpyObl He
JIOIYCKAeTCsl IpU HAJIMYMM JIEA0X0/a U Kapuexo/ia, a TaKkKe, KaK MpaBUjIo, B MECTaX BO3MOXKHOIO
BO3HUKHOBEHUS celieil 1 oOpa3oBaHus Hajleau. B MecTax BO3MOXXKHOr0 00pa3oBaHUs HAJEIN B BUJIE
UCKJTFOUYEHHUS] MOXXET OBITh JOMYyIIEHO IPUMEHEHHE TPSMOYTOJBHBIX JKEIe300€TOHHBIX TPYyO
(mmpuHOW He MeHee 3 M M BBICOTOM HE MeHee 2 M) B KOMIUIEKCE C TOCTOSHHBIMHU
MIPOTUBOHAJIEHBIMU COOPYKEHUSIMID.

Obcy:xkaenune

B cratee xorenock mokazath, yto KMI'C mMeTomoM «Truiab30BaHMs» OOJAgalOT PSIOM
IIPEUMYLIECTB INIE€PE] TPAAULUOHHBIMU KOHCTPYKLMSAMH, TAKUMH KakK: BO3MOXXHOCTb OIEPAaTUBHO
3anpoektpoBaTh MI'KC mnox inoOble coBpeMeHHbIE HOPMATHBHBIE MOJBM)KHBIE Harpy3Ku
Bo3zelcTByomue Ha MC, Ha NpOMBIIIJIEHHBIX JOPOrax M J0porax OOIIECTBEHHOTO MOJIb30BAHUS
(AB-151, A-14, HK-120/ HK-180, EBpokomsr LM 1-4), u maxe cBepXHOpPMAaTHBHEIE, IPOCTOTA
MOHTaXa, KOPOTKHE CpPOKM HpOBEAEHUS pabdoT, IKOHOMHUYEcKas 3(P(PEKTUBHOCTb, YI0OCTBO
TPaHCIIOPTUPOBKH, BO3MOXKHOCTb IIPUMEHEHHUS B CIIOKHBIX YCIIOBHUSX, U COOTBETCTBEHHO HM3Kas
BOBJIEUEHHOCTh MAlllMH U MEXAaHU3MOB, YTO CHM)KAET YIJIEPOJIHBIH Ce.

Tak ke OTMETHM, YTO NIPEUMYILIECTBA, UMEIOIIMECS y METAUIMYECKUX TO(QpPUPOBAaHHBIX
KOHCTPYKLIMH, U ONBIT UX NPUMEHEHMS B APYTUX CTPAHAX MO3BOJSIOT TOBOPUTH O TOM, UTO METOJ
«THIIb30BaHMs» ¢ ucnoib3oBaHueM KMI'C  sBnsercss mNepCcleKTUBHBIM —HAlpaBICHUEM B
TPAHCIIOPTHOM CTPOUTEIIBLCTBE.

KOH(]).]'[I/IKT HHTEPECOB. KOppeCHOHI[CHT ABTOD 3adABJIACT, YTO KOH(I)JII/IKTa HHTCPCCOB HET.

Ccvinka na oannyio cmamupio: Kum A1, Ilax C.C., ®ponos A.A., Tynerenos M.E., Xaupracos A.C. VIHHOBallMOHHBIE PELICHUS
KalUTaJIbHOTO PEMOHTA, NPSAMOYTOJBHBIX BOJAOHPOIYCKHBIX TPYO M MallbIX MOCTOB, Ha aBTOMOOWIBHBIX Joporax // BecTHuk
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HcciaenoBanye 0TKAa30B 2JIEMEHTOB ABTOMOOMJIEH U MCIIOJIL30BAHUSA 3aNIACHBIX YacTel

“Myp3saxmeroBa Y.A., Tkauyk M.I'., Hukonenko A.H.

Kazaxckwuit aBTOMOOMIBHO-T0pOXKHBIN HHCTHTYT uMeHH JI.B. 'onuapoBsa, r.Anmatel, Kazaxcran
* ABTOp-KOppecnoneHT e-mail: u_murzakhmetova@mail.ru

AHHOTanus

O(PGEeKTUBHOCT  WCIOJB30BaHMSI ~ aBTOMOOWJIBHOTO  TpaHCIIOpTa B
3HAUUTEIBHOM CTEIEHU 3aBUCHUT OT SKCIUTyaTAllMOHHOM HAJIEKHOCTH €ro
MOABMIKHOTO cocTaBa. HaneKHOCTh aBTOTPAHCIIOPTHBIX CPEACTB 3aBUCUT OT

IToctynuna: o o

25 nexaGps 2024 MX HaJJIEKAIIEr0 KOHCTPYKTHBHOTO HUCIIONHEHHS, 000CHOBAHHOMN crpaterueli

Perensuposane: HOJICPKaHusT UX PabOTOCIOCOOHOCTH MPH KCIUTyaranuu. Peanu3anus 31oit

1117 ausaps 2025 CTpaTerud BO MHOTOM OIPEACISETCS HCIOIb30BaHHEM COBPEMCHHBIX
puHATA B II€YATh: )

06 apra 2025 UH(POPMAIIMOHHBIX TEXHOJOTHH, K KOTOPBIM MOXKHO OTHECTH METOIBI U

CPEICTBA TUArHOCTUYECKOTO MPOTHO3UPOBAHUS XaPAKTEPUCTHK HAJACKHOCTH
(oTka3zoB) aBTOMOOWIeil. Mcmonb3oBaHHE COBPEMEHHBIX TEXHOJOTHH B
obOmacti  momACpkKaHUS  PabOTOCTIOCOOHOCTH  aBTOMOOWIJICH  TIO3BOJSET
o0ecreunBaTh yCIOBHS UX O€30MaCHOCTH, MMOBBICUTH CTENEHb UCTIOIb30BAHUS
JIOJITOBEYHOCTH COCTABHBIX 3JICMCHTOB, COKPATUTh TPOCTOM B PEMOHTE,
YMEHBIIIUTh PACXO]l 3allaCHBIX YacTeil U MaTepuasoB U T.A.

B pabote Taxke npeacTaBieH CTATUCTUYECKUI aHAIN3 UCCIIEIOBaHUS OTKa30B
DIIEMEHTOB aBTOMOOWIIEH-Tsrouel 2-x Mapok. HMcciaenoBaHHBIE OTKa3bl
JieTanei, y3J0B U arperaToB aBTOMOOWJICH-TATauel MO3BOJIMIN ONPEICIUTh
3aKOHBI PACHpPENENICHUs CIyYalHbIX BEIMYWH TMOSBICHUS MOTPeOHOCTH B
3allaCHBIX YaCTAX. PaCCMOTpeHHI)Ie IMPUYUHEI IMOABJIICHHUA OTKAa30B 3JICMCHTOB
U WCIONB30BAaHUS 3alacHBIX YacTell aBTOMOOWJIEH-TATaueil MO3BOJIMIN
YCTaHOBUTD, qTO OoJipIlIast  YacTh IIPpUYUH TIOSABJICHUSA Hap}/HICHI/H\/JI
paboTOCOCOOHOCTH, UMEIOIINX HECUMMETPUYHBIE 3aKOHBI pacrlpeesieHus,
OTPAXAIOT HCCOBCPIICHCTBO KOHCTPYKLIUWH, HAPYIICHHUA TCXHOJIOTHMYCCKHUX
MPOIIECCOB COOPKHU, HEMPUCIIOCOOIEHHOCTD MOABIKHOTO COCTaBa K YCIOBHSIM
AKCILTyaTaluH.

KiioueBble ciioBa: aBTOMOOWIb, 3alacHble YacTH, TMOABM)KHON COCTaB,

HaJIeKHOCTh, pA0OTOCIIOCOOHOCTb.
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Tyitinaeme
Makara ke ABTOMOOMITL KOJITiH MaiganaHy THIMIUIITT KeOiHece OHBIH KbUIKBIMAJIBI
25 xenrokcan 2024 KYpaMBbIHBIH Tali1ajaHy CeHiMUIIrine 6ainanpicThl. Kok KypangapbiHbIH
Capantamazan oTri: CEHIMIUTITT ONapJbIH TYPBIC TU3alHBIHA JKOHE JKYMBIC KE31HIE OJIApIbIH
gggﬁ;ﬁgs YKYMBIC KaOIJIETTIIITTH CaKTayIbIH IYPBIC CTPATErusiChiHa OaliIaHbICTHI. by
06 naypers 2025 CTpaTerHsiHbl 1CKe achlpy KeOiHece KOJNIK KYpajJIapblHBIH CEHIMIUTIK

cumaTrTamajiapblH (aKayJapblH) JIHAarHOCTHUKAJBIK OOJpKay omicTepi MeH
KypajjapblH KAMTUTBIH 3aMaHayW aKHaparThlK  TEXHOJIOTHSIIapIbI
KOJIJJaHYMEH aHBIKTaIaIbl. ABTOKOJIIKTEP/IIH KYMBIC KaOJICTTUIIIIH caKTay
caJlachlHIAa Ka3ipri 3aMaHFbl TEXHOJIOTHSUIAPIBI  KOJJAHY OJapIblH
KayiIci3liK JKaFaaiJIapelH KaMTaMachl3 €Tyre, Kypamaac OeJiKTepIiH y3aK
MEp3IMILUIITIH Maiiiagany A9peKEeCiH apTTHIPyFa, )KOHIEY Ke3iH/e TOKTam
KaJyIbl a3aiiTyra, KOCAJIKbl OOJIIEKTEp MEH MaTepHallqap/blH IIbIFBIHBIH
azalTyra XoHE T.0.

XKymbicta  TipkeMeciMEH  aBTOKOJIKTIH €Ki  Typii  MapKachbIHBbIH
AJIEMEHTTEPIHIH 1CT€H IIBIFYbIH 3€pPTTEYAIH CTATUCTHKAJIBIK Tajlaybl
OepiireH. ABTOMOOWIbJIEP/IiH O6JIIEKTEePiHiH, TOpanTapbl MEH 3epTTeIreH
aKayjgapbl aHBIKTAIFAH KOCAJIKbl OeJIIeKTepre KaXeTTUTIKTIH Maiiaa
OOJTYBIHBIH KE€3/IEHCOK IIaMaTapbIHbIH Tapaly 3aHAbUIBIKTAPBIH aHBIKTayFa
MYMKIHIIK ~ Oepai.  DOneMeHTTepAlH  ICTeH  IIBIFYBIHBIH  JKOHE
aBTOMOOMIIBJIEP/IIH ~ KOCAJIKBI OeNIIeKTepiHiH  MailamaHbUTYbIHBIH
KapacThIPBUIFaH ce0enTepl aCUMMETPUSUIBIK 06Jly 3aHIbUIBIKTAphl Oap
aKkaynapablH Tmaiga Oomy ceOenTepiHiH KOIMIUIrT KOHCTPYKIUSHBIH
KETUIMETeH/IITH, TEeXHOJOTHSUIBIK KYpPacThIpy YJepicTepiHiH Oy3bUTybIH
KOHE >KBUDKBIMANIBI KYPaMHBIH JKYMBIC JKaFJaiapblHa >KapaMChI3IbIFbIH
KOPCETETIHIH aHbIKTayFa MyMKIHJIIK Oep/il.
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Study of vehicle component failures and the use of spare parts
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Abstract

The efficiency of using motor transport largely depends on the
operational reliability of its rolling stock. The reliability of motor
vehicles depends on their proper design, a justified strategy for
maintaining their operability during operation. The implementation of
this strategy is largely determined by the use of modern information
technologies, which include methods and means of diagnostic
forecasting of reliability characteristics (failures) of vehicles. The use
of modern technologies in the field of maintaining the operability of
vehicles allows us to ensure their safety conditions, increase the degree
of use of the durability of components, reduce downtime during
repairs, reduce the consumption of spare parts and materials, etc. The
paper presents a statistical analysis of the study of failures of elements
of tractor vehicles of 2 brands. The studied failures of parts, units and
assemblies of tractor vehicles made it possible to determine the laws
of distribution of random variables of the emergence of a need for
spare parts. The considered reasons for the occurrence of failures of
elements and the use of spare parts of tractor vehicles made it possible
to establish that the majority of reasons for the occurrence of
malfunctions with asymmetric distribution laws reflect the
imperfection of the design, violations of technological assembly
processes, and the unsuitability of the rolling stock for operating
conditions.

Keywords: automobile, spare parts, rolling stock, reliability,
performance

Murzakhmetova U.A.

Information about authors:

Candidate of Technical Sciences, Professor of the Department of Transport Engineering and
Organization of Transportation, Kazakh Automobile and Road Institute named after L.B.
Goncharov, Almaty, Kazakhstan, ORCID ID: https://orcid.org/0000-0002-5429-023X. E-

mail: u_murzakhmetova@mail.ru.

2-nd year master's student of the OP 7M07104 - "Transport, transport equipment and

Tkachuk M.G. technologies", Kazakh Automobile and Road Institute named after L.B. Goncharov, Almaty,
Kazakhstan. ORCID ID: https://orcid.org/0000-0003-3944-4437. E-mail:
m.tkachuk@gmail.com
2-ndyearmaster'sstudentoftheOP  7M07104 - "Transport, transport equipment and

Nikonenko A.N. technologies", Kazakh Automobile and Road Institute named after L.B. Goncharov, Almaty,

Kazakhstan. ORCID ID: https.//orcid.org/0000-0003-0937-1329. E-mail:
a.nikonenko@mail.ru.

33


mailto:u_murzakhmetova@mail.ru
https://orcid.org/0000-0001-7376-5643
mailto:u_murzakhmetova@mail.ru
https://orcid.org/0000-0003-3944-4437
https://orcid.org/0000-0003-0937-1329
mailto:a.nikonenko@mail.ru

Ka3zAXU nuctutyTeinbiH Xabapmbicsl. Nel(9) 2025 ISSN 3005-4974, E-ISBN: 3005-4966

BBenenune

OnHOM M3 OCHOBHBIX 3aJad U1 aBTOTPAHCIOPTHBIX NPEAIPUATUN SABIAETCS NOIACPKAHUE
MOJBMKHOTO COCTaBa B pabOTOCHOCOOHOM COCTOSIHUW NPH MUHHMAJbHOM BPEMEHU HAXOXKICHUS
aBTOMOOMJIsT B pemoHTe. [l 3TOro HeoOXoAMMO 00ecleunTh Ha CKJIajJe AaBTONpPEIIpPUATUS
HEOOX0IMMOE KOJTMYECTBO TpeOyeMbIX 3alacHbIX YacTel IS y3JI0B U arperatoB aBTOMOOMIEH. DT
0COOEHHO Ba)KHO JJIs1 aBTOMOOMIIEH, OCYIECTBISIIOIUX AAJIbHUE U MEXJyHAPOIHbIE IEPEBO3KH, TaK
KaK pPEMOHT TaKUX aBTOMOOMJIEH HEOOXOMMO IJIAaHUPOBATh 3apaHee, K MOMEHTY MX BO3BPAILICHUS U3
peiica. OgHaKO B yCIOBHUSAX OTPAaHUYEHHOCTU OOOPOTHBIX CPEACTB M IPU JOPOrOBU3HE 3alaCHBIX
qJacTeil MpeArpusATUsiIM NPUXOTUTCS (POPMUPOBATH CKIIAACKONW (DOHM 3armacHbIX yacTed W 3aKymnaTh
3aIacHble YacTH, ONMPAsCh Ha OIBIT IIPEIBbIAYIIEH IKCIUTyaTallud U UHTyuLuo[ 1].

OCHOBHBIE 331a41 UCCIIEIOBAHMS: BBIIBUTH TUI U KOJMYECTBO JAETAJCH y3JI0B U arperaros
aBTOMOOMJIEH, 3aMEHAEMBIX B IIPOLIECCE IKCIUTyaTallul U YCTAHOBUTH 3aKOHOMEPHOCTH UX OTKa30B U
OIIPEETUTh B 3KCILTYaTAIl[MOHHBIX YCIOBUSIX HAUMEHEE HAJIC)KHbBIE arperaThl, y3JIbl U JETaNH.

Jlns vccnenoBaHust ObUTM BBIOpaHbI aBTOTPAHCIOPTHBIE CPEJCTBA aBTOMOOUIIBHOIO rapaxa
bupmsr «Snra» - aBToMmoOmu-Tsraun Mercedes-Benz 1844 Actros LS u aBTomo6unu Volvo FH 1242
2009 u 2014 rr. BeIIycKa B COCTaBe aBTOMOE3/10B ¢ monymnpuienamMu Schmitz u Krone. /lanusie o
3aMeHax JeTainell coOupanuch ¢ Hadana 3kcruryaranuu. 3a nepuox ¢ 2020 mo 2024 rr. cpeanmii
poder aBTonoe310B cocTaBui 0kosno 700 Thic. KM. DKCIITyaTUpOBaJIKCh aBTONOE3/a Ha joporax I-i
u II-11 kareropuu ycioBui 3KCIUTyaraluu. bl coOpaHbl JaHHBIE IO 3aMEHAM KOHTPOJIbHBIX TPy
aBTOMOOWJIEH MO arperaram, y3jaM, MEXaHH3MaM M cucreMaM. Ha OCHOBaHMM 3TUX JaHHBIX
IIOCTPOEHBI AUarpaMMbl PaclpeieIeHHs] OTKa30B 10 MPOOery.

MeTtoanbl

JUis oCTpOEeHMsI CTAaTUCTUYECKUX XapaKTEPUCTUK OTKa30B MH(popManus 1o HapaboTKam
(mpoberam) pa3OuBanach Ha HHTEPBAJIbI C ONpEAETICHUEM HAauOOIbIIEr0 U HAMMEHBIIETO 3HAYCHUS
MOKa3aTelis, OINBITHONH BEPOSITHOCTH, ONBITHOM YacTOTHI, CPEIHEKBAJPATUUYHOIO OTKJIOHEHHS U
3HaYeHUS KOOPPUITMEHTA BapHAIIHH.

JlanHble 0 HapaOOTKaM Ha OTKa3 pa30MBaIMCh Ha UHTEPBAJIBI IO GopmyIie:

n=1+144-In(N)(1)
WMHTEeHCMBHOCTD NOTOKA OTKA30B ONpeAeNsiiach o Gopmye:

_n@®
T ONQ)AL @)

rae:n (/) - Konu4ecTBO 0TKa3oB 3a mpober Al ef.;
N (1) - o01ree KOTMYeCTBO OTKA30B, €.

[TockoabKy Ha MpakTHKe HE XBaTaeT alpHOpHON HMHGOpMaluu JUisi OJHO3HAYHOIO BBIOOpA
0a30BOr0 3aKOHa paclpeneneHus, MpuOerawT K KpurepusMm cornacus. [Ipu 3TOM ypoBeHb
3HaYMMOCTH TpeBbimanmui 0,05 roBOpUT 0 BEPHOCTH MEPBOHAYATIBLHO BHIOPAHHON TMIIOTERHI.

Onenka BbIOpaHHBIX THUIIOTE3 OCYIIECTBISIACH HAa OCHOBE KpHUTEpHs AKauke
(Akaike'sinformationcriterion, AIC) [2]:

_ ~ 2k(k+1)
AIC = =2InL(9) + 2k + .23 3)

r7e:k - KOTUYECTBO XapaKTEPUCTHK TUTIOTE3bI;
(6) - BEeKTOp OIIEHOK XapaKTEPUCTHK BEIOPAHHON THIIOTE3HI;
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InL(0) — norapudm GyHKIME MAKCUMAIBHOTO IPABIONOA00HS

[Tocnennee cnaraemMoe 3a4acTyr0 HTHOPUPYIOT M HE UCHONbB3YIOT, TaK KaK 3Ta 4acTh (hOPMYJIbI
HeoOXoarMa ISl BBIPAaBHUBAHUS KPUTEPHS IIPH aHAIN3E MAJIBIX BHIOOPOK.

JlorapudmM QyHKIIMH MAaKCUMAJIBHOTO MPaBIONON00US MOXHO MPEACTABUTH B CIIEAYIOIIEM
BUJIC:

InL(9) = X1 8 Inf(t;,0) + Tty (1 — 6)InS(t;, 8) “4)

rne: t;,i=1, 2, ..., n - SMOMPUYECKUN MACCUB JUIUTEIBHOCTEH, U.;

1 - YUCTICHHOCTh MAacCUBA IJTUTEIILHOCTEH,

6;,i = 1,2, ...,n— COOTBETCTBYIOIINI MACCHB WHIAMKATOPOB IICH3YPHUPOBAHMUS,
f(t;, 0) — yHKIHS IIOTHOCTH HYJIEBOI THIIOTE3bI,

S(t;, 0)— oleHka BHIOPaHHOM (DYHKIUN BEDKHBAHHS

M3 HecKONbKHUX CTAaTUCTUYECKUX Mojenell Hambosiee aJeKBaTHOW CUYMTAIOT MOJENb C
HauMEHbIIUM 3HaueHueM kputepus AIC.

OrneHka OTKAa30B M 3aMEH 3allaCHbIX YacTel y3JI0B M arperaroB aBTOMOOWIJIEH- TAraden
MO3BOJISIET OTIPEICIINTH HANMEHEE HaIEKHbIE Y3JIbI M JJIEMEHTHI, TPeOyIOIINe BHUMAHHUS B TIpoIIecce
pa3pabOTKU ¥ U3TOTOBJICHUS.

[TomyueHsl o01IMe XapaKTEPUCTUKN UCCIIEyEMbIX aBTOMOOMIeH (Tabnuua 1).

Tab6auna 1. O01re XapakKTepUCTUKU UCCIIETyEMbIX aBTOMOOMIICH

IToxa3arenn Volvo FH 1242 Mercedes-BenzActros
LS
KomnnuectBo aBTOMOOMIIEH, €11, 15 16
CpenHee  4MCIIO  OTKAa30B  Ha  OAWH 13,29 33,11
aBTOMOOWIIB, €]1.
Cpennuii mpo0er, kKM 455010 703450
Cpennuii mpoOer 10 epBOTo 0TKa3a, KM 141750 171881

[Tpu uccnenoBaHUM AKIUTyaTallMOHHBIX OTKa30B aBToMoOumsA-Tsrayeit Mercedes-Benz 1844
Actros LS Oblu 3aMeHeHBI pyJIeBbIe TATH, 3aMEHa CaJIbHUKA Bey1IeH eCTepHH TJIaBHOM NepeaayH,
3aMEHa WJIM PEMOHT TypOOKOMIIpeccopa, 3aMeHa TOIUIMBHOrO 0aka, 3aMeHa TOpCHOHAa KaOWHBI,
PEMOHT WJIM 3aME€Ha aBTOHOMHOT'O OTONMTEIN, 3aMeHa Taxorpada, peMOHT WIN 3aMeHa (OPCYHOK,
ANIEKTPOHHBIX OJIOKOB YMpaBIEHUS arperatoB M Yy3j0B, IHUCIUIES, BO3AYIIHBIX W MAacCJSIHBIX
TpyOOIPOBOJIOB, 1aTUMKOB, Kabenss ABS, reneparopa, aMOpTH3aTOPOB, TOPMO3HBIX MEXaHU3MOB,
aKKyMYJIITOpHOU OaTapewu (Tabmnwuia 2).

Taxoke UMeTn MecTo 3aMeHbl KOpOOKH Tepesay, 6J10Ka yrpaBieHus apurareneM [3].

Tadauua 2. Pacnipenenenue 3aMeH JaeTaneil, y3J10B, arperaTon

No HanmenoBanue aeranu, y3ia, arperara K o6memy konnyecTBy, %
1 | ABC 10,2
2 | TpancMuccus 11,4
3 | PyneBoe ynpaBieHue 5,2
4 | XomoBas 4acThb 16,7
5 | DnexTpoobopyaoBaHNE 17,3
6 | Topmo3snas cucrema 14,4
7 | Hpyroe (momBecka W OCBEIICHHE KaOWHBI, CHCTEMa 24,8
KoM$opTa BOAUTEIIS)
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Pucynok 1. Pacnipenenenue oTka3oB MEXaHH3MOB M CUCTEM T10 cUcTeMaM aBroMmoOwmiieii Mercedes-
Benz Actros 1844 LS [marepuan aBTopa]

Oo6cyxaenust

BrlsiBiieHHBIE HApyIIEHUS TEXHWYECKOTO COCTOSIHUSI aBTOMOOWIJIEH 110 CBOEMY BHIY,
Xapakxrepy, IpUYMHaM BO3HUKHOBEHMSI 1 BPDEMEHHU YCTPAHEHUs 3HAUUTEIbHO Pa3HATCS MEXy cOO0H
[4, 5]. Ux aHanmu3, m3ydcHHWE (U3HUECKOW CYITHOCTH M YacTOTHl IOBTOPSIEMOCTH TO3BOJIWIIH
KBaJM(HUIUPOBAHHO BIUATH Ha 3PPEKTUBHOCTD IKCILTyaTallud aBTOMOOUIICH.

Knaccuduiupys npruauHbI OTKAa30B 3JIEMEHTOB aBTOMOOMIICH B HAYaJIbHBIN MEPHO/, CIEAYET
OTMETUTh, YTO OOJbLIas UX YacTb OTHOCUTCS K IIOJIOMKE, OCJIAa0JNCHHIO 3aTSDKKU KpeIUIeHus,
[EPETUPAHUIO, [TPEKIECBPEMEHHOMY U3HOCY. YIIEIbHBIA BEC N3HOCOBBIX OTKA30B COCTABIISIET OKOJIO
20%, a ocnaOneHue 3aTsDKKU KperwieHus - Oonee 60%. XapakTepHO, YTO YMCIO TMOCIEAHHUX C
MpoOEroM yMEHbIIAETCs U 1ocie nepBoix 60 ThIC. KM yXe He npesbiiiaet 15%.

3HaHME 3aKOHOMEPHOCTEN BOZHUKHOBEHUS OTKA30B I03BOJISIET PelIaTh IPAKTUUECKHE 3aJa4U
B cdepax KOHCTPYKLMH aBTOMOOWJIEH M IJIAaHUPOBAHUS KOJMYECTBA 3allacHbIX YacTed B HX
JKCIUTyaTalllu.

B cucreme a5eKTpUYECKOTO U OCOOEHHO 3JIEKTPOHHOTO OOOpYIOBaHUS TaKkKe OBLIN
BBINOJIHEHB! 3aMeHbl. HeynauHoe MecTo pacroyioKeHHs aKKyMYJISITOpHbIxOaraped NpUBOAUT K
MIOCTOSTHHOMY MX 3arpsA3HEHHMIO M 3aCOPEHMIO BEHTWJISILIMOHHBIX OTBEpCTHI mpoOok. OTcyTcTBHE
HEOOXOIMMON TEIUIOBOW M30JISIIMM KaOMH TNPUBENO K MOSBICHHIO NPU HU3KHUX TeMIeparypax
KOHJIEHCATa, KOTOpBIM, Tomajgas Ha TMpPUOOPHYIO T[aHENIb, BBI3BIBAET CaMOIPOU3BOJIBHOE
cpabarbIBaHUE 2NEKTPONpUOOpoB. B pesynbrare 3aMeHsITUCh aKKYMYJISITOpHBIE OaTapeu, 1aTuyuKy,
taxorpadsl, kabenp ABS, npousBoaunock nepenporpaMMUpoBaHHE OOPTOBBIX KOMITbIOTEPOB.

17% 0TKa30B OTHOCHUTCS K 2JIEKTPO0OOpYyI0BaHUIO, 0OIBIIMHCTBO (178 3aMeH) mpUXOIUTCS
Ha 3aMEHY POJIMKa HAaTSHKUTEIN pEMHS TeHeparopa, 124 - Ha 3aMeHy NoAUIMIHUKA reHeparopa, 119 -
Ha 3aMEHy pEeMHs reHeparopa. 3a BC€ BpeMs SKCIUTyaTallud aBToMOOWiIed Obu1o 3aMeHeHo 58
TeHEpaTOpoOB — ATO (hakTUYeCKH Ha KaxaoM 3-m aBromoOmie. Taxke Obuto 3aduxcupoBano 105
peMoHTOB Taxorpados, u3 Hux 10 - 3amena taxorpadoB B coope. OTKa3bl MOJUNHEHBI HOPMAJILHOMY
3aKOHY pacrpeeieHus (PUCYHOK 2).

Tak>ke aHaOrMYHO MPOBEACHA UCCIIEIOBAHNS SKILTYaTallMOHHBIX OTKA30B JJIs1 aBTOMOOHIIEH -
Tsaradeit Volvo FH 1242

[Tpu skcrutyaranuu aBroMoOmiIel-Taradei Volvo B TedeHne nepBoro rojia ObUIA BBISBICHBI:
HEJ0CTaTOuHass MOIIHOCTh TArayeil mpu JBMKEHUH Ha MOJbEeMax, HEyJOBJIETBOPUTENbHAs paboTa
MOJIBECKHU NPU JBMKEHUH 1O JoporaM B ycinoBusix crpad CHI, 3aMeHbI akKyMyJIITOPHBIX Oarapeid,
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AMOPTHU3AaTOPOB, KPCIIC)KHBIX COC,I[PIHGHPIﬁ, MMOBBIICHHLINA W3HOC IIHH BCAYIINX KOJIEC, OTCYTCTBUC
HaACKHOI'0 OTOIIJICHUS KaOMHBI.
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Pucynok 2. PacnipenesieHus 0TKa30B AIEKTPOOOOPYIOBaHUS [MaTepHUall aBTOpa |

C yBenuuenuem npobdera 10 80 ThIC. KM YBEIUYMIOCH KOJIMYECTBO 3asBOK HA yCTPaHEHHE
HEHMCIIPaBHOCTEH M OTKA30B B arperarax aBTomoousei. Mcnonab3oBanue aBTOHOMHOTOOTOIIUTENS IPU
M3MEHEHUU TIOTOAHBIX YCJIOBUH PE3KO YBEIMYMIO KOJMYECTBO 3asBOK Ha €ro pEMOHT.
@uUKCHPOBAINCH OTKa3bl B AJIEKTPOOOOpyIOoBaHUM [6]. AHanM3 MOTOKAa OTKAa30B aBTOMOOMIIEH-
Tsaradeit Volvo FH 1242 nokasan, 4to xapakTepHBbIMH OTKa3aMH ObUIM: HEUCIPABHOCTHU JIBHUTATEIIS
(36,4%), anexrpoobopynoBanus (21,8%), Tpancmuccuu (8,6%), OTKa3bl XOAOBOM YacTH, U MOAbEMA
KaOMHBI, TAKXKE YaCTO BCTPEYALOTCSI MIOJIOMKU CUCTEMbI OTOILIICHUSI.

Cpenu HeucIIpaBHOCTEH cuCTeM JIBUTATeNs (PUCYHOK 4), ABISAIOMUXCSA (PAaKTUUECKU KaXKA0H
TPEThE HEUCIPABHOCTBIO, ObUIO oOmpeneneHo, 4to 34,6% U3 HUX COCTaBISIOT HEUCIPaBHOCTU
CHCTEMBI [10J1a4H U MOJIrOTOBKHU TOIIJIMBHOM cMecH (3aMeHbI (DOPCYHOK, X CTAKAHOB U YIUIOTHEHUH).
Bonbiuryro yacTh HEHUCHIPaBHOCTEW CHUCTEMbI OTPaOOTaBIIMX Ta30B COCTABIAIOT 3aMEHbI TOdphl
DIIYIIATENS, 3aMEHbI TPOKJIAI0K BBIITYCKHOTO KOJIJIEKTOpa. B ABUrarensx BHyTpEHHEro CropaHus 3a
MEepPUOJ] KCILTyaTallil MEHSUIUCh KOPEHHbIE M IIaTyHHbIE BKJIAJbIIIH, CI1a0bIM MECTOM OKa3aJUCh
3aJIHHE CAJIbHUKU KOPEHHOTO MOALIUITHUKA; B CUCTEME OXJIaXIEHUS — TEPMOCTAT. 3aMEHBI B CUCTEME
CMa3KM XapakTepU3yIOTCS OTKa30M JaTdyvKka JaBieHus macia. BunHo, uro Oosblias 4acTh 3aMeH
Obu1a BeINOHEHA Ha nepBbIX 300 Thic. KM nobera. OTKa3bl arperaTtoB NOAYMHEHbI JOTHOPMaIbHOMY
3aKkoHy pacnpeaeneHus. K 3aMeHaM TpaHCMHUCCUU OTHECEHbI 3aMEHbl JMCKOB CLEIUICHUS,
MOJIIMITHUKOB BBKMMHBIX, TaKKe TPEOOBATUCH PEMOHTHBIE KOMITJIEKTHI ITHEBMO-THIPOYCHIINTENS
cueruieHus. Bo3aeicTBusl Ha TOPMO3HYIO CHCTEMY B IOJIOBMHE CIIy4aeB — 3TO 3aMEHbI NPY>KUH
TOPMO3HBIX KOJOJOK; TaKXe BBIMOJHAJIMCH 3aMEHbl JaTYMKOB H3HOCA KOJIOJOK M KJamaHa
OTpaHWUYCHUS JaBIICHHS, MEHSJINCh MOMAYISATOPHI YIPaBICHHUS TOPMO3aMH TIOJTYIPHUIIETIOB,
moxynsatopsl EBS. K 3amMeHam X010BO# 4acTH, OTHOCATCS MHEBMOPECCOPBI M JPYTUe SJIEMEHTHI
ITHEBMOTIOZIBECKN — KJIallaHa W JaTYMKH. TakKe BBITIOIHSINCh PEMOHTHI JTYYEBOW TATH W 3aMEHBI
KoJecHbIX raek. OTKa3bl AIEKTPOOOOPYIOBAaHUS XapaKTepPHbl 3aMEHAaMHM pEMHs M pOJIMKa
HATSDKUTENSI, TOAIIUITHAKOB W SIKOps TeHeparopa. Takke JUisi aBTOMOOWIICH HaHHOW MapKu
XapaKTepHbl 3aMEHbl 3JEMEHTOB ABTOHOMHOIO OTOIUTENs CaJloOHa B TEUEHHE BCEro Mepuoaa
AKCIUTyaTalllu.

OTKa3bl 27IEMEHTOB TOPMO3HOW CUCTEMbI IpuBeAeHBI B Tabnuie 3. CTaTUCTUYECKUNA aHAIN3
MOKa3aj HaJluyue paBHOMEPHOIO paclpeiesieHus OTKa30oB JaTyhMka HW3HOCAa TOPMO3HBIX
konoznokVolvo FH 1242, B Toxxe Bpems 11 ieTanelt TopMo3Hoi cucteMbl Mercedes-BenzActros
1844 LSxapakTepHo JiorapupMuiIecKu-HOPMAIbHOE pacipe/iesIeHue.
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Pucynok 3. Pacnipenenenue 0Tka3oB 110 MHTEpBaJiaM IIpodera [Marepuan aBTopa|

Tadamnua 3. OTka3bl AMEKTPOHHOIO 000PYI0BaHUSI JIEMEHTOB TOPMO3HOMN CUCTEMBbI

Mapka JHeranb OTka3zos, e. % Cpennsist
HapaboTKa 110
OTKa3a, KM
Mercedes- bnox EBS 30 23,8 359400
BenzActros 1844 Jatuuk ABS 46 36,5 514717
LS Monynsitop TopMo3a 50 39,7 533460
Volvo FH 1242 | Jlarumk u3HOCa TOPMO3HBIX 26 56,5 312923
KOJIOJIOK

Monynstop TopmMo3a 12 26,1 256583

Jatuuk ABS 4 8,7 270750

bnox EBS 4 8,7 286750

BoiBoabI

HccnenoBaHHble OTKa3bl JAeTaled, Y3JI0B M arperatoB aBTOMOOMIEH-TAradell MO3BOIMIH
OTIPE/IETTUTh 3aKOHBI PACIPENETICHHS CIy4alHbIX BEJIUYMH IOSBICHUS MOTPEOHOCTH B 3allaCHBIX
qacTsXx.

PaccMoTpeHHble TNpPUYMHBI TOSBICHUS OTKAa30B W HCIOJB30BAaHUSl 3allacHBIX dacTei
aBTOMOOMJIEH-TArayeil Mo3BOIMIN YCTAaHOBUTH, YTO OOJIbIIAs YaCTh MPUYMH MOSBIECHUS HAPYIIEHUH
paboTOCOCOOHOCTH, HMMEIOIIMX HECHUMMETPUYHBIE 3aKOHBl  paclpeiesieHus, OTPaKaroT
HECOBEPILIEHCTBO  KOHCTPYKIMHM,  HApYIICHUS  TEXHOJOTMYECKUX  IPOLECCOB  COOPKH,
HENpUCIIOCOOIEHHOCTh TOJBMKHOTO COCTaBa K YCIOBHUSIM 3KcIUTyaTanuu. HopmanbHbIl 3akoH
pacripesie/ieHus] MOKa3bIBaeT, YTO Ha TOSBIEHUE OTKa3a BIMSET CPaBHUTEIHHO OOJBIIOE YHCIIO
HE3aBUCUMBIX (WM cJa003aBUCUMBIX) 3JIE€MEHTAPHBIX (PAKTOPOB, KaXIblii U3 KOTOPBIX B
OTAEIBHOCTH BHOCHUT JIMIIb HE3HAYUTEIBHBIM BKJIAJ] 110 CPABHEHUIO C CyMMApHBIM BIMSHHUEM BCEX
OCTaJIbHBIX.

JUid TOBBINIEHHS YPOBHSI OJKCIUTyaTAallMOHHBIX CBOWCTB TPAHCIOPTHBIX CPEACTB, B
KOHCTPYKIIMIO ~ COBPEMEHHOIO  aBTOMOOWJISI BCE€ IIMPE  BHEIAPSIOTCS  AJIEKTPOHHBIE U
MHUKPOINPOLIECCOPHBIE cHUCTeMBbI. OHAKO, KaK MOKAa3bIBa€T OMBIT AKCIUlyaTauuu, 10 35% OTKa30B
JPYTUX CUCTEM MOXET OBITh BHI3BAHO OTKA30M 3JIEMEHTa AIIEKTPOOOOPYIOBaHUS.
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AHanu3 BpeMEHU [OCTAaBKM 3allaCHbIX YacTeil MOKa3bIBa€T, YTO B TaKHUX YCIOBHUAX
MUHUMU3ALKS CKJIaJa 3allacHBIX dYacTeld MPUBOJUT K YBEIMYEHHUIO IMPOCTOsI aBTOMOOWICH B
OXUJAHUU TpeOyeMol 3amacHOW 4YacTH M MOHMKEHHIO 3PPEKTUBHOCTH PaOOThHI MPEATPUSTHS.
HecMotps Ha TO, 9TO OOJNbIIas YacTh 3aMaCHBIX YaCTE aBTOMOOWIICH TOCTABISICTCS Ha IPEINIPHUSITHE
B TE€UCHHE CYTOK, BpeMs, TpeOyeMoe Ha BBINOJIHEHHE PEMOHTA, KaK MpPaBHJIO, TOpa3fo MEHbIIE
BPEMEHU JIOCTaBKM 3amacHo uacTu. CylIEeCTBYIOT TaKHE 3alacHbIe YacTH, 3aMEHa KOTOPBIX
MIPOU3BOAUTCS OBICTPO, HO BpeMs JIOCTaBKM, KOTOPBIX MOXET JocTturarb 71 NBYyX Henenb. ITO
o0ycaBlIMBaeT HEOOXOMMMOCTh ONTUMHU3AIMU CKJIAJa Ul YMEHBIICHUS TPOCTOST B PEMOHTE U
OKHJaHUU TpeOyeMOoii 3aImacHOM YacTH.

CucremMaru3upoBaHHbIC JAHHBIC MO OTKa3aM, MO3BOJIAIOT MPOTHO3UPOBATh M IJIAHUPOBATH
YHCIIO PEMOHTHBIX BO3JICHCTBHI, OTPEOHOCTH B paboyeil cuiie, IIomasaxX, MaTepranax 1 3anacHbIX
gactsax. CoOpaHHBIC CTAaTUCTHYECKHE JAaHHBIC WCIIONB30BAHBI IS OMPEICIICHUS BEPOSITHOCTU
OTKa30B JeTajiell 3a MepUOAbl KCIUTyaTallud, KOTOpble HEOOXOAMMBI JJIsi ONTUMH3ALUU CKIajaa
3aracHbIX YacTel aBTOTPAHCIIOPTHOTO MPEATPUSTHUS.

Kongaukr unrepecoB. KoppecnoHaeHT aBTOp 3asBISET, 9TO KOH(IUKTAa HHTEPECOB HET.
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AHHOTaNus
Tocymuna: B mHacrosimiee BpeMs HEO0OXOJMMOCTh HM3MEHHUTHh TPAJAMIIMOHHBIEC IOIXOJbI K
15smBaps 2025 00pa3oBaHUIO0 OT MPUOOPETEHHUS KPATKOCPOYHBIX HABBIKOB K IMPOAKTUBHBIM
Penensnposanue: nporpaMMaM, KOTOpPBIE  BHEIPSIIOT  TEXHOJOTMHM B  OOydYeHHE, HMeeT
h%g;:fﬂﬂnigi;: MIEPBOCTENIEHHOE 3Ha4YeHUE. B crarbe paccMaTpuBarOTCS MEXAUCUUILUIMHAPHBIC
10 mapra 2025 cBs3  Kypca  «MHPOPMALIMOHHO-KOMMYHUKAIIMOHHBIE  TEXHOJIIOTHHU»  C

MpernoJaBaHeM Ha WHOCTPAHHOM SI3BIKE TIPH TPOBEACHHH J1AOOPATOPHBIX
3anatui. IlokazaHo, YTO MpUMEHEHUE MEXKIUCIHUIUIMHAPHBIX CBA3CH SIBISETCS
HEOTHEMJIEMON COCTABHOW YAaCThIO Kypca. AKTyalu3anus MEKIUCIUILUTMHAPHBIX
CBs3€M yCWJIMBAE€T CHUCTEMHOCTh 3HAHUN 00y4aeMbIX, OOECHe4HMBaeT EIUHCTBO
y4eOHOro Ipolecca.

W3BecTHO, YTO MHOCTPAHHBIC SI3BIKU SIBISIOTCS MOIXOJAIICH TuaThopMoil s
pa3BUTHS HE TOJNBKO CICIHAIBHBIX 3HAHUH, HO ¥  BOCTPCOOBAHHBIX
coBpeMeHHOCTBIO “‘softskills”. Ilpm BbIMOMHEHMM 3amaHUil Pa3BUBAOTCA U
3aKPETUISIOTCS KOTHUTHBHBIE HABBIKU: JIOTHYECKOE MBINIICHHE, MaTeMaTHUYeCKUE
HABBIKH, WHTEJUICKTyaJIbHOE MBINIICHHE (YMEHUE MPOU3BOJAUTH IMOUCK W aHAIIN3
uH(pOpMaIlnK), BIaJCHUE aHTIMHCKUM SI3BIKOM (YMEHHUE OTCTauBaTh CBOIO TOUKY
3peHus1), MaMsATh; TEXHUYCCKHEC HABBIKW: HABBIKM COCTABIICHUS TUIaHA, YMEHHUE
rpaMOTHO (OPMYITUPOBATH CBOM MBICIH YCTHO U NMHCHMEHHO. YCTHBIE OTBETHI
CTYJICHTOB BBISBIIIIOT HAIMYHE Y HUX BaXKHBIX COIHAIBHBIX U TMOBEICHYCCKUX
HABBIKOB: CTPEMJICHHE TIONYyYUTh HOBBIH OIBIT B HHOHM SI3BIKOBOW cCpere,
CTpEeMJICHHE K Pa3BHTHIO, T.e. K CBOOOJHOMY BIIQJICHUIO AHTJIMHCKUM S3BIKOM,
yMEHHeE BIaJeTh COOOM.

[TpenonaBanue JUCITUTUTAHBI «HpOpMATIOHHO-KOMMYHUKAIIMOHHBIC
TEXHOJOTHM» Ha AaHIJIMICKOM S3bIKE CIOCOOCTBYET paCHIMPEHHUIO KPYros3opa,
aKTyaJI3aliy 3HAHWA WHOCTPAHHOTO SI3bIKa, YCHUJICHHIO MHTEpPEca 00y4aeMbIX K
W3YYCHHUIO aHTIUICKOTO W JPYTHX SI3BIKOB, MO3BOJSAET A(P(HEKTUBHO pa3BUBATh
TUOKHME HaBBIKH.

KioueBble ciioBa: HHGOPMALMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUH, MEXIUCUHUIUIMHAPHAS CBA3b,
naboparopHble paboThl, MOOWIIEHOE 00yUeHHE, THOKHE HABBIKH.
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Tyiinaeme

Makanana mier TUTIHAE OKBITYAAFbl «AKNapaTThIK-KOMMYHHUKAIUSIIBIK
TEXHOJIOTHSUIAPY» KYPCHIHBIH ITOHAPAIBIK OalIaHBICTaphl 3E€PTXAHAIBIK
cabakTap yuIiH KapacTeipbuiraH. [[oHapanblK OailaHbicTapabl Maiiganany
KypCTBIH Kypampac Oeliri ekeHi kepceTiuireH. [loHapanblk OailylaHBICTHI
©3EKTEHIPY CTYACHTTEP/IiH KyHeni OUTIMIEpiH apTThIpabl, OKY YPIICIHIH
OIpJIiTiH KAMTaMachI3 eTeIi.

et Tinmepi Tek apHaiibl OiLTIMII FaHA €MeC, COHBIMEH KaTap 3amMaHayu
CYpaHbICKa M€ “YKYMCAK JaFabUIapAbl” JaMBITy YIIH KOJAMIbI allaH eKeHi
Oenrini. TancelpManapibl OpbIHAAY Ke31HAE TaHBIMIBIK KaOileTTep Jambll
OCKITiIe Ii: JIOTHKAIIBIK OIay, MATEMATHKAIBIK IaFIbUIAP, HHTCIICKTY I IbI
oiinay (akmapaTThl 13/1ey JKOHE Tanjuay KaOiseTi), aFbUIIIBIH TUTIH Oy (63
KO3KapachlH KOpFay KabieTi), ecTe CakTay; TEeXHUKAIIBIK JaFabpuIap: )KocTap
KYpY JIaFIbICHI, 63 OMBIH aybI3IlIa KoHE yKa3z0alla Typ/ie 1yphIC TYKbIphIMIai
Oty narapickl. CTyHEHTTEpJiH ayb3Ila jKayanTapbl OJapIblH MaHbI3/IbI
QJIEyMETTIK KoHE MiHE3-KYJIbIK JaFAbulapblHa He eKeHIIT1H KepceTei: 6acka
TUIAIK OpTaja )kaHa TOXKipuOe aimyra YMThUIBI 001y, AaMyFa YMTBUIBIC JKacay,
AFHM aFbUIIBIH TUTIH €pKIH MeHrepyre, e3iH-e31 Oackapa Ouryre Kaxam
xKacay.

«AKNapaTThIK-KOMMYHUKAIUSIIBIK ~ TEXHOJIOTUSTIAp» TOHIH  aFbUIIIBIH
TUTIHJIE OKBITY CTYJIEHTTEP/IH OM-opiCiH KeHehTyre, meT Tl OLTMIH
TEepPEeHIIeTyre, AaFbUIIIBIH JKOHE ©Oacka TuIAepal yilpeHyre JereH
KBI3BIFYIIBUIBIFBIH APTTBIPYFa BIKMAT €TiM, WKeMJl JaFabuIapibl THIMII
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Abstract

Nowadays the need for changing traditional approaches to education from
the acquisition of short-term skills to proactive programs that infuses
technology into the learning is of utmost importance. Interdisciplinary links
of the course "Information and Communication Technologies" with teaching
in a foreign language for laboratory classes are considered. It is exhibited,
that the interdisciplinary links’ use is an integral part of the course.
Actualization of the interdisciplinary connections enhances the consistency
of students’ knowledge, ensures the unity of the educational process.

It is known, that foreign languages are a suitable platform for the
development of not only special knowledge, but also “soft skills”, which are
modern days requirement. Completing tasks, cognitive skills are developed
and consolidated: logical thinking, mathematical skills and intellectual
thinking (an ability to search and analyze information), English proficiency
(an ability to defend one's point of view), memory; technical skills: skills of
drawing up a plan, an ability to correctly formulate one's thoughts orally and
in writing. Students’ oral answers reveal their important social and
behavioral skills, such as a desire to gain new experience in a different
language environment, desire for development, i.e. to English fluency, an
ability to control themselves.

Teaching "Information and Communication Technologies" in English
promotes to widening of world vision of students, foreign language
knowledge actualization and increasing students interest to study English
and other languages, permits to efficiently develop their soft skills.
Keywords: information and communication technologies, interdisciplinary
communication, laboratory work, training, soft skills.
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BBenenune

CoBpeMeHHbIN Talnl  pa3BUTHSA HaykKu W TEXHOJIOTMM  XapaKTepusyercs
MEXIUCLUUIUIMHAPHBIMUA CBA35IMH, B3aUMOJICHCTBUEM HAyK, M3 YEro M CJIEAyeT aKTyalbHOCTh
MEXIIPEAMETHBIX CBsi3e B yueOHoM mpomecce [1-3]. Axryanuzanus MeEXAUCIUTUTMHAPHBIX
(MEXIIpeIMETHBIX) CBSI3€H M pa3BUTHE YMEHMHU Pa3HOCTOPOHHE NPUMEHSTH MOITYUYEHHbIE 3HAHUS
CHOCOOCTBYIOT OOOOIIECHUIO M YIIyOJEHUIO KOMIIETEHLUUH CTYIEHTOB IO Pa3BUTHIO HABBIKOB
CaMOCTOSITEJIbHOM 1TO3HABATEIIbLHOMN JIEATENbHOCTH, MEXIPEIMETHBIE CBSI3U SBISAIOTCA BaXKHEUILIUM
YCIIOBUEM U Pe3yJIbTaTOM KOMILIEKCHOTO MOJaX0/Aa B 00yueHnuu [1].

Opnna u3 1aBHBIX 33124 Kypca « MH(popMannoHHO-KOMMYHHKAIMOHHEIE TexHOoIoTum» (MKT)
B CHCTE€ME BBICHIET0 00pa30BaHusl — HAYYUTh CTYJCHTa IPUMEHATh COBPEMEHHbIE MH(POPMAIIIOHHBIE
CpeACTBa M TEXHOJOTHMH paboThl B MPOQPECCHOHATHHON MpeAMETHOW 007acTH, MOATOTOBUTH K
OBICTPOMY BOCIPUATHIO W 00paboTke Oonpbmmx 00beMOB HHGOpMaIH, CHOPMHUPOBATH
uHpopManuoHHYI0 KyJbTypy [4, 5]. UKT sBisroTcs BakHBIM 3JIEMEHTOM Iporecca oOydeHHs U
npenojaBanus [6].

[IpenogaBaHue 3TOro NpeaMeTa Ha UHOCTPAHHOM (QHTJIMICKOM) A3BIKE IMO3BOJISET YIIIyOUTh
3HAHUSA, PaCIIUPUTH KPYro30p 00ydaeMbIX, IPUMEHSTh 3HAHUSI HHOCTPAHHOTO SI3bIKA IPAKTHYECKH,
T.. MO BO3MOXXHOCTH HIPEBPATUTh €r0 U3 IACCUBHOTO B AKTUBHBIM, aKTyaJIU3UPOBATh 3HAHUS
aHTTIUICKOTO fA3bIKA, CIIOCOOCTBOBATh YCUJICHUIO HHTEPECA CTYJCHTOB K U3yUEHHUIO aHTJIIHICKOTO U
npyrux sa3slkoB. Kypc HMKT ¢ mnpenomaBaHMeM Ha MHOCTPAHHOM  SI3BIKE OTHOCHTCS K
0011e00pa3oBaTeIbHbIM AUCIUILTUHAM U SBISETCS 00513aTENbHBIM JIJIS1 IOJATOTOBKHU CTYACHTOB 1 U 2
KYpCOB TEXHMYECKMX U SKOHOMMUecKuX crnernuanbHocte By30B PK [7]. IlpenomaBanme WMKT
BKJIIOYAET JICKIIMH, JTa00pAaTOPHBIC 3aHATHS, CAMOCTOSITENIbHYIO Pa0OTy CTYACHTOB.

JlaGopatopubie 3anstus no MKT Ha aHrImMiickoMm s3bIKE MO3BOJSIOT TIOKA3aTh CBA3b
pas3nuyYHbIX AucHMILTUH, npexae Bcero MKT u mpodeccrnoHalbHOTO MHOCTPAHHOTO SI3bIKA, ydar
NPUMEHATh Ha MPAKTUKE 3HAHMA S3bIKa OOyuYeHHs, Ha HUX OTpadaThIBalOTCS HAaBBIKM pabOTHI Ha
KOMIIBIOTEpE. 3aHATHUSI aKTUBU3UPYIOT YMCTBEHHYIO JEATEIbHOCTh CTYJEHTOB, CTUMYJIMPYIOT UX K
CaMOCTOSITEIbHOMY ITPUOOPETEHUIO 3HAHUH.

Beigensaror  ciaenyronie  BHABI  MEKOUCHMIUIMHAPHBIX — CBSI3€H:  NPEIIIECTBYIOLIUE,
CONyTCTByIOIIME U mepcrnekTuBHble [8]. IlpenmecTByronme MeXAUCUMILUIMHAPHBIE CBSI3U — 3TO
CBSI3M, KOTJa NP M3YyYEHUHM MaTepUaOB OAHOW JUCLUIUIMHBI ONUPAIOTCS HA PAHEE IOTY4YCHHbIE
3HAHUA 110 JpyTruM Kypcam (mpeameram). ComyTCTBYIOLINE MEXIUCHUIIIMHAPHBIE CBSI3U — 3TO CBSI3H,
YUNTBHIBAIOIIME TO, YTO psAJ BONPOCOB M IOHATUH OJHOBPEMEHHO M3Y4YalOTCA IO Pa3HbIM
mucuummHaM. IlepcrekTuBHBIE MPEAMETHBIE CBA3M — 3TO CBSI3U, KOTOpPbIE MCHOJIb3YIOTCS, KOI/a
U3y4EeHHE MaTepuasa 1o OJHOMY IIPEIMETY OIEpekacT ero IpUMEHEHNE B APYTUX Kypcax.

W3BecTHO, YTO WMHOCTpPAHHBIE SI3bIKU SABISAIOTCS IUIATGOPMOM JUIsl Pa3BUTHS HE TOJIBKO
CIELUANbHBIX 3HAaHUH, HO U BOCTpeOOBAaHHBIX cOBpeMeHHOCThI0 “‘softskills™ [9, 10]. “Softskills” —
(anrn. "msrkue" HaBBIKM) YHUBEPCAJIbHBIE KOMIIETEHIIMHM, KOTOpBIE CJIOXHO H3MEpPUTh
KOJINYECTBEHHBIMU NOKa3aTessiMu [ 11]. DTu HaBBIKM IPHOOPETAIOTCS € TMYHBIM OINBITOM. Bhijenstor
KOTHUTHBHBIC, COITMAJIBHBIC U IMTOBEACHUYCCKHE, a TaK)Ke TeXHUYecKre "Msarkue" HaBwiku [12, 13].

Metoanl

Breinonnenue nadoparopubix padot no UKT npeanonaraer Hanucanue oTdera 1no padbore u
YCTHBIE OTBETHl JO M TOCJTE BBINOJIHEHUS KOHKPETHOW saboparopHoil paboTbl. OTueT 1O
nabopaTtopHoii pabore odopmiseTcs CIeayronM 00pa3oM: YKa3bIBalOTCI HOMEp, Tema
nabopaTopHOil paboOThI, LIETH, YIPaKHEHUS, 3a/laHus], HEOOXOIUMbIE BBIUMCIEHUS. BONbIIMHCTBO
71a00paTOPHBIX pabOT BBIMOJIHSIIOTCS HAa KOMIbIOTEPE, (hailiibl JOHKHBI XPAHUTHCS B COOCTBEHHOM
narnke cTyJieHTa. IHIuBUIyaabHbIe ANk XpaHATcs (HaXoAaTcs) B nankax rpynn. HecmoTps Ha To,
9T0 Ja00OpaTOpHBIE 33aJaHHS COXPAHSIOTCS B DIIEKTPOHHOM BHJE, HEOOXOIWUMBI 3amUcH. Takum
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o0pa3oM, CTYAEHTbl yd4aTcsl IUIAHUPOBaTh, JeNaTh 3alUCH, Ha JIAOOPaTOPHBIX 3aHATUAX
3aKpPETUISIOTCS HABBIKU COCTABJICHHUS IJIaHA U MTUChMA.

B xone naboparopusix 3ansaTuil mo MKT ucmons3yroTcs B OCHOBHOM MPEIIISCTBYIONIUE U

COIYTCTBYIOIME MEXKIUCUMIUIMHAPHBIE CBA3U. JlaHHBIM Kypc HMMEET IIPEALIECTBYIOIINE
MEXIPEIMETHBIE CBA3M CO LIKOJIBHBIMU Kypcamu MaremaTuku, uHpopmatuku, UKT u ¢usuku,
CONyTCTBYIOIIME  MEXKIUCHHMIUIMHAPHBIE CB3M — ¢ gucouiumHoir  «IIpodeccronansHo-

OpPUEHTUPOBAHHBI MHOCTPAHHBIN S3bIK», BY30BCKMMH KypcamMH MaTeMaTuku U ¢u3uku. Tem He
MEHee, CIeAyeT OTMETUTh, UYTO 3TOT KypC MMEET HIMPOKHE MepcreKTuBbl. [loaToMy He ciemyer
UCKJTIOYaTh MEPCIEKTUBHBIC MEXIMCIUIUIMHAPHBIE CBSI3U, HanpuMep, ¢ Kypcamu «IIpoexktupoBanue
NC», «uTennekTyanbHble MHQOPMAIMOHHBIE CHCTEMBI», a TaKXKe C JPYTHMH KypcaMu I10
CHEIHATbLHOCTH 00y4aeMbIX.

MexmucuurmuinHapusie cBsizu Kypca UKT ¢ npenomaBaHreM Ha MHOCTPAHHOM SI3BIKE IS
nmabopaTopHbIx padot (20216: 5), (20216: 4) [4, 5] npencTaBneHsl HIKE B TabauIe 1.

Taoauna 1 — MexaucuurmuinHapHasie cBsizu kypca KT ¢ mpenogaBanneM Ha HHOCTPaHHOM SI3bIKE
MIPU IPOBEJICHUH JTA0OPATOPHBIX 3aHATUN

Dnemenmut Tema 3anamus Mesxncoucyunnunapuasn ceaswp
KOHmeHnma Kypca
(Kkomnemenuyuu)
YMenue noacunteiBath | Laboratory work 1. | ®usuka. TepMHHBL: «KUIO», «METay,
MH(OpPMaLMOHHBIN Introduction to ICT «TUray. Maremaruka. Tabnuua
00BeM COOOIIECHMS 3HAYCHUM IICNBIX CTEICHEH TBOWKU OT
2210 219,
Bnanenue Laboratory work 1. | AHTTIUACKUMS3BIK. TepMuHbI:
TEPMHHOJIOTHEH Introduction to ICT information, coding, computer,
processor, software, symbol table,
character.
YMmenue  ompenenuts | Laboratory work 2. | Marematuka. CBs3b TNPOILIEHTHOTO
JUTUTEIBHOCTD Computation of metrics of | BeIpaxkeHUs ¢ JOJISIMH OT LIEJIOTO.

MAlIMHHOTO HOHKJIa II0

productivity of computer

Pemienne 3amad B O6H.[€‘M BUAC, TAC

TaKTOBOM qyacToTe | system ydauecst JTOJKHBI, MIPUMEHSIS
porueccopa, HECKOJIbKO (pOpMYJI, BBIBECTH OJHY —
OTIpeeNUTh KOHEYHYIO.

MOKa3aTeNH ®uzuka. OdopmieHue 3a1a4y

s exTuBHOCTH Ousnka. Panuorexnnka. Onpesenenne
KOMIIBIOTEpA. JUIUTEIBHOCTH MAIlMHHOTO IMKJIA IO

TaKTOBOW YaCTOTE Mpoueccopa

Bianenue Laboratory work 2. | AHrmmickuiiasbpik. TepMuHbl: memory,
TEPMHUHOJIOTHEN Computation of metrics of | cycle, cycle time, instruction, CPI,

productivity of computer
system

MIPS, efficiency, CPU.

3HaHHe TCPMHUHOB

Laboratory work
3.0peration with files and
directories

AHTIUACKUAS3EIK.
folder, attribute,
extension, filename

Tepmunsr:file,

file system, file

Ymenne  omnpenenuth | Laboratory work | MaTtematuka. [loHsTHs aOCOMIOTHON U
nyTe K (aiimy, Haiith | 3.0peration with files and | oTHocuTeNnBHOM BeMUYNH
HEOOX0IUMYIO0 directories

UHPOPMALINIO B

CUCTEME

HaBeiku  pabotsl ¢ | Laboratory work 4. Non-text | Maremaruka. DopMyIIbL.
KJIaBUATYpOi npu | objects in text editor ['eomeTrpuueckue GUrypsl.
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BBeJeHUU (opMyn H dusuka. JekaproBa cucTeMa
HaBbIKU npu KOOpJUHAT.

MOCTPOCHUU

FEOMETPUUYECKUX

buryp u numarpamMm B

MSWord

YMenue BeIIeNATH | Laboratory work 5. Creation | [IpoextupoBanue uc JUTSt
rmaBHoe, 3amuchiBaTh | of database in MS Access aBTOJIOPOKHOM oTpaciu. CocTaBiieHUE

JNAHHBIE B TaOJMYHOM
BUJIE

Laboratory work 6. Creation
of queries in MS Access
Laboratory works 7-8.

CIIMCKOB, TaOJIHII.

VYmenus OCYHICCTBIIATH

MEpEeBOJl  YHCEN U3
IBONYHOU u
HIECTHAALATEPUYHON

CHCTEM CUHUCICHUS B
JECSITUUHYIO M 00paTHO

Laboratory work 9.
IP addressing. Monitoring of
a network

Martemaruka. CUCTEMEI CUUCIICHHUS.

Hagbiku no | Laboratory work 10. | Maremaruka. Iloctpoenue rpaduka
noctpoenuto rpadukoB | Formulas and functions in | pyHKImIH

MS Excel
3nanue tepmunoniornn | Laboratory work 11. Design | AHrmuiickuiisizbik. TepmuHbl:  web-

of graphic interface Web
applications

page, website, link, browser window,
toolbar, background, frame

Bnanenue Laboratory works 12-14. AHTTTUUCKUMA3BIK. TepMmuHbl,
TEPMUHOJIOTHEN Laboratory work 15. Trends | cnoBecHbieBbipakenusi:  video file,
of ICT development. presentation, e-service, slide,

slideshow, navigation bar, effect,

WordArt, layout, movie, to launch
program, setting slide timings, pattern,
visual effects, tools, video tools, to
adjust sound level, clip, trimming clips,
to edit clip, uploading clips.

PaccMoTpuM MeXIUCHMITIIMHAPHBIE CBSA3M MPU PACCMOTPEHUHU NpHMeEpa U3 J1abopaTOpHOM
pabotsl Ne 2 o reme «Computation of metric sof productivity of computer system» [4].

Suppose a program (or a program task) takes 1 billion instructions to execute on a processor
running at 2 GHz. Suppose also that 50% of the instructions execute in 3 clock cycles, 30% execute
in 4 clock cycles, and 20% execute in 5 clock cycles. What is the execution time for the program or
task?

[Tpexne Bcero HEOOXOIUMO ONPEAETUTh, KaKHE BEIMYMHBI W3BECTHBI, O0O3HAYUTH HX.
O61ee YnciIo HHCTPYKIMiA (3IeMeHTapHBIX onepanuii) B mporpamme: N=10instr. 3asana TakToBas

4acToTa Ipoleccopa: S =2-10"Hz JHaYeHUs YMclia WHCTPYKIMH B MPOIEHTAX HEOOXOIMMO
3amucath B Joisx oT 1, Tak 50% oT o0miero umcina WHCTPYKIUH (SJIEMEHTapHBIX OIEepaliuii)
cootBercTByeT 0,5N, 30% - 0.3N 1 1.1. HeoOxonumo HalTH BpeMs BBITIOTHEHUS TIPOTPAMMBI tex.

Takum 00pa3om, 3ancaHbl 3aJaHHBIC BEJIMYMHBI, YKa3aHa HeU3BeCTHas BenuduHa. [lepeBon
YHUCJIa UHCTPYKIIUH B TIPOIIEHTAX B 3HAYEHHUS, COOTBETCTBYIOIINE JOJISIM OT 1 — 3TO cTaHmapTHas
MaTeMaTHueckas Mpoleaypa. 3amuch 3aJlaHHBIX U HEU3BECTHON BETUYHMH BBHITIOJIHSIETCS MOJA00HO
KpaTKOW 3aluCH JaHHBIX 3a7a4d B Kypce ¢usuku [14]. Pemenue ciemyer HadaTh ¢ onmpeaeseHUs
JUIMTEIIbBHOCTU MAlIMHHOTO IIMKJIA 110 YacTOTE Mpolieccopa. ITO BBI3BIBAET HEKOTOPHIE TPYJIHOCTH Y
oOydaembix. O003HAYNM IITUTEILHOCTH TaKTa [ .
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Tzl:%:QS-lO‘g(s)
f 2-10

OrnpeneneHne JIMTEIBHOCTH MAIIMHHOIO IUKJIA MO0 TAaKTOBOM YacTOTE BBIIOJIHIETCS IO
bopmyre, u3BeCcTHOM U3 pu3KMKK u/mnu paguorexuuku [14, 15].

Bpewms BeinonHenus (paboThbl) MporpaMMbl ONpeesieTcs CyMMONH BpeMEH Bcex e€ JacTew.
[Tockonbky 50% UHCTPYKIIUIT BBITOIHSIOTCA 32 3 MAIIMHHBIX IIUKJIA, TO BpeMs BbIIOJIHEHUS t1paBHO
npousseaenuto 0.50000 3001 [JBpeMeHa BBIIOJIHEHUS APYTMX YacTeil MporpaMMel t2 U t3 paBHBI
cootBercTBeHHO 0.3(1(14 1 0.200 0500,

t,=05N37r  t,=03N4r t,=02N57

O61ee BpeMs PaBHO: ly=LithL+l

Brinecem 3a ckoOKy 00LIME MHOKHUTENH:

t,, =N (0.5-3+0.3-4+02-5)

Buytpu ckobok ocranercs BenumuuHa, paBHas CPI (uuxmisl B cexynay). CP1 =3.7. Bpewms
BBINOJIHEHUS ITporpammbl paBHo 1.85 c.

[TpuBeneHHOE pelIeHNE SIBISIETCS HATISIAHBIM U KOPPEKTHBIM. MeXAUCIMITTIMHAPHBIE CBSI3U
B JIaHHOM IIpUMEpE MCIOJIb3YIOTCSI IPU ONpEAETIeHUU J0Jell OT LeNoro — MaTeMaTuka, Hpu
OTIpeJICIEHUH [UTUTEIBHOCTH MAIIMHHOTO IMKJIA TI0 TAKTOBOW YacToTe — (hopMyiia U3 Kypca GU3NKU
U paMOTEXHUKH.

B nab6oparophoii padote Ne3 «Operationwithfilesanddirectories» paccMaTpHUBarOTCS MTOHATHS
a0COJIIOTHOIO (ITOJIHOI0) U OTHOCUTEIBHOIO MyTH K (aiiiay. B gaHHOM ciiyyae MOYHO NPOBECTH
napajuiefib ¢ MaT€MaTUKOM, TJe BBOJATCSA MOHATHA a0OCOIIOTHOW M OTHOCHTEIBHOW BEIWYMH
(3HaueHui).

[Ipeamnonoxxum, 9TO0 aOCOMIOTHOE 3HAYEHUE HEKOTOpOoW BenuuuHbl paBHO B. Torma eé
OTHOCHUTEJIbHOE 3HAUY€HHUE M0 OTHOILIEHHIO K Apyroi BennuuHe paBHO B/A, rae A— abGcomoTHoe
3HaYeHUe BTOpOi BennuuHbl. ClielyeT OTMETUTD, YTO B Kypce (PU3UKH TaKKe IIUPOKO UCIIONB3YIOTCS
9TH MOHATHS.

[TyTh mOKa3bIBaeT pacmoiiokeHue daiaa u/uiy nanku (Kkaraaora, TMPEeKTOprn) B (HailsioBoit
cucreme. Ilonublil uan abcomoTHbI NyTh (anabsolutepath) — 3T0 mMyTh, KOTOPBIM yKa3blBaeT Ha
pacnosoxeHue (Qailia WiM KaTajora OTHOCUTENIbHO KOPHEBOro KaTtaynora. OTHOCHUTENbHBIA MYTh
(arelativepath) — 3TO myTb, KOTOpBI yKa3blBa€T Ha pacHojiokeHHe (aiiina 1Mo OTHOIIEHHIO K
TeKylieMy paboueMy KaTaJory.

B 3ajanun HEOOXOIUMO CpPaBHUTH L ATMHY OTHOCHTEIBHOIO MyTH K ¢aitnmy ¢ L amuHOM
abCoMIOTHOrO MyTH K HeMy. JlaMHa HyTH B J@HHOM Cllydae ONPENENseTcs IO KOJIMYECTBY
BJIOKEHHBIX MAroOK WM KaTajioroB. TO HE JJIMHA B OOIEN3BECTHOM CMbICIEe. 13 BhllIecka3aHHOTO
cienyer, uro L<=L.

C nenplo TOBBILEHUS JOCTYITHOCTH YYEeOHBIX PECypcoB — TpexkJe BCEro KOHTEHTa
mabopaTOpHBIX pabOT HaA 3aHATHSAX TMPUMEHSUIUCh MOOWIbHOe oOydenme u elearning. Ot
TEXHOJIOTUH IO3BOJISIOT HUCIOJIB30BaTh y4eOHBIE Pecypchl HE TOJIBKO B XOJ€ 3aHATHH, HO M JUIs
CaMOCTOSITENIbHOM MOATOTOBKH 00y4aeMbIX K JJAOOPaTOPHBIM 3aHSATHUSIM.

Pe3yabTarsl

B npuBeneHHbIX mpuMepax u3 Ja0OpPaTOPHBIX pabOT MPUMEHEHHE MEXAMCIUITTIMHAPHBIX
CBsI3el sBIsETCA HEOTheMJIeMOM cocTaBHOM yacThio Kypca MKT. Takum o6pazom, MOXKHO cenaTh
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cnenyromuii BeIBO: oOyueHue MKT Ha aHTIMIICKOM sI3bIKE HEBO3MOXKHO caMo 110 cebe, Oe3 yuera u
NPUMEHEHHS 3HAaHUM U3 JPYTHX IUCLMIUINH, B YACTHOCTH MAaTeMaTUKH, (PU3UKU, PAIUOTEXHUKH U
HMHOCTPAHHOTO S3bIKa.

[Ipy BBHIMONHEHWU 3aJaHUM PA3BUBAIOTCA M 3aKPEIUIAIOTCS KOTHUTHUBHBIC HAaBBIKH:
JIOTMYECKOE MBIIIJICHUE, MaTeMaTU4YeCKHe HAaBbIKM, HHTEIJICKTYalbHOE MbILIUIEHHE (YMEHHE
MPOU3BOIUTH MOUCK M aHANN3 UH(OPMAIINK), BIaICHHE aHTJIMHCKAM S3BIKOM (YMEHHE OTCTauBaTh
CBOIO TOYKY 3PEHHs), IaMATh U KPEATUBHOCTh; COLIMAJIbHBIE HaBBIKU: TOJEpaHTHOCTh. [Ipu 3amuTe
nabopaTopHOil pabOTHI CTYICHTHI OTBEYAIOT HA KOHTPOJIbHBIE BOIPOCHI. Y CTHBIE OTBETHI CTYI€HTOB
BBISIBJIIIOT HAJIMYME Y HUX HEKOTOPHIX COLMAIBHBIX U IOBEJCHUECKUX HABBIKOB: CTpPEMJICHHE
IIOJIyYUTh HOBBIM OIBIT B MHOW SA3BIKOBOM Cpe€le, CTPEMJIEHHE K Pa3BUTHIO, T.€. K CBOOOJHOMY
BJIQJICHUIO aHTJIMHCKUM S3bIKOM, YMEHHUE BIIAIETh COOOM.

Ha 3anATusix pa3BHBaIOTCSA Kak sS3BIKOBBIE HABBIKM, Tak W ‘‘softskills”, mostomy B 3TOM
TPAEKTOPUU Pa3BUTUS CTyAEHTOB JabopatopHble 3aHATHA 1o MKT Ha anrimiickom s3bike
J0CTaTO4HO 3()(HEKTUBHBI.

Oo6cyxaenne

AKTyanu3anusis MEXJIUCUUIUIMHAPHBIX CBS3€M — 3TO COBPEMEHHBIN NPUHLMUII O0Yy4YEeHMS,
KOTOpBI yCHIIMBa€T CHCTEMHOCTh 3HaHHM 00y4aeMbIX, OOECHedrBaeT €AMHCTBO Y4YeOHOro
nporecca. Kypc «HpopManimoHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTUW» SIBISIETCS OIHUM U3
0a30BBIX 1 HEOOXOIUM TPH MOJATOTOBKE CHEIMATUCTOB C BBICIIUM TEXHUYECKUM U IKOHOMUYECKUM
obpazoBanuem pazmmuHoro npoduis. [IpenonaBanne MKT Ha aHrmiickoM si3bIKe CIIOCOOCTBYET
pPaCHIMPEHHUIO KpPYyro30opa, aKTyald3alud 3HAHUM MHOCTPAHHOTO S3bIKA, YCWICHHIO HWHTEpeca
00y4aeMbIX K H3YYCHHUIO aHTJIMACKOTO U IPYTHX SI3BIKOB, TO3BOJISIET AP (PEKTHBHO pa3BUBATh THOKHE
HaBBbIKH.

Jlokiian o MaTepuasam cTaTbH ObLI 3aCiIylIaH Ha 3aCeJaHUM HayYHO-METOAUYECKOT0 COBETA
kadenpsl «Mctopus Kazaxcrana, oOmieoOpasoBareibHble TUCHUIUIMHBI U WH(OPMALMOHHBIE
TexHosiorum» Kazaxckoro aBToMOOMIBHO-T0pOKHOTO HHCTUTYTA uM. JI.b. 'oH4aposa.

DTO HcceloBaHUE HE MOTYYWIO KAaKOTO-THOO0 KOHKPETHOTO TpaHTa OT (DMHAHCHUPYIOLIUX
Ar¢HTCTB B TOCYJapCTBECHHOM, KOMMECPUCCKOM UJIM HCKOMMECPUCCKOM CCKTOpax.

Kondaukr unrepecos. KoppecrnonaeHT aBTop 3asBIs€T, UTO KOH(INKTa HUHTEPECOB HET.
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Abstract

This article explores the historical evolution of multicultural
management, tracing its roots from the era of great geographical
discoveries and trade routes to the modern-day strategies
employed by global organizations. It highlights how intercultural
interactions, initially driven by economic interests, gradually
transformed into key elements of organizational management. The
paper examines the influence of international trade, colonial
expansion, and the rise of multinational corporations in the 19th
and 20th centuries, which laid the foundation for modern
multicultural management practices. Special attention is given to
the role of globalization, digital technologies, and workforce
mobility in shaping contemporary management strategies. The
study also emphasizes the importance of intercultural competence
and inclusive leadership in fostering innovation, productivity, and
competitiveness in today’s globalized business environment.
Through a historical lens, the article illustrates how effective
management of cultural diversity has become a critical factor in
achieving organizational success.

Keywords:multicultural management, historical development,
globalization, intercultural competence, workforce mobility,
digital technologies, inclusive leadership, organizational success
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Tyitinaeme

Byn wmakama  MyJIbTHKYJIBTYpalblK  OacKapyablH  TapHXu
IBOJIIOLMSICHIH 3€PTTEi/11, OHBIH TAMBIPJIAPBIH YIbI FeorpadUsIIbIK
alnryJap MEH cayna >KoJJapblHaH Oacram, Ka3ipri 3aMaHarbl
xahaHJplK  yibIMOap KOJNJAHATBIH — CTpaTerusyiapra JIediH
Kajgaranaiapl. MyHa SKOHOMHKAIIBIK MYIETCPACH TYbIHIaFaH
QIIFAIIKbl MOJICHUETAPAJIbIK ©3apa dPEKETTECYJIEepiH YHBIMIIBIK
0ackapyIblH HETI3ri DJIEMEHTTEpiHE aifHaJFaHbl KOpPCETLIeIl.
Makanana xalbIKapaiblK cayJaHblH, OTapJIbIK KEHE MeEH
TPaHCYITTHIK KoprnopauusurapaslH XIX sxoHe XX raceipiaapaa
OCyiHIH ocepl KapacTbIpbUIalbl, OJap Ka3ipri 3aMaHfbl
MYJIBTHKYJIBTYPAJBIK ~ Oackapy NpaKTUKaJIapbIHBIH  HETi3iH
Kanmaapl. [noGanmu3anusHblH, HUQPPIBIK TEXHOJOTHsIAD MEH
KYMBIC ~ KYIIiHIH ~ MOOWJBAUNITIHIH  3amaHayn  Oackapy
CTpaTeTHsUIapblH  KaJbINTACTBIPYAAaFbl POJIHE epeKIle Ha3zap
aynapeiianel. Bynm 3eprrey COHBIMEH KaTap MOJICHHETapalbIK
KY3BIPETTLIIK IIeH MHKIIIO3UBTI KOITOACIIBIIBIKTHIH,
WHHOBAIMSUTAP/bI, OHIMAUIIKTI oHE Odcekere KaOUIeTTLIIKTI
apTTBIPYAaFbl MaHBI3BUIBIFBIH KepceTeal. Tapuxu Ke3Kapac
apKbplIbl MakKaJla MOJEHU OPTYPJUIIKTI THIMAI OacKapyablH
YIBIMHBIH JKETICTIMH KaMTaMmachl3 eTyjeri memymi ¢akTopra
alfHaJIFaHbIH KOPCETEII.

Tyiiin ce3nep: MyJbTUKYJIBTYypalbIK OacKapy, Tapuxu Aamy,
rJ100anu3anus, MOIEHUETapAIbIK KY3bIPETTUIIK, dKYMBIC KYIIIHIH
MOOMIIBLIIIIT, UG PIIBIK TEXHOJIOTHSIAp, WHKITIO3UBTI
KOeUI0aCHIbLIBIK, YUBIMHBIH KETICTIII.
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AHHOTANUA

Orta  crarkd  HUCCIEAYEeT  MCTOPUYECKYID  3BOJIOLUIO
MYJIBTUKYJIBTYPHOI'O  YNPABICHUS, IPOCICKHUBAsE HCTOKU
BUACOONIOXH Benmukux reorpadM4eckux  OTKPBITUH U

Ilocrynuna: o

08 sBaps 2025 TOPrOBBIX IMyTeii K COBPEMEHHBIM CTPATETHAM, HCTIOMB3Y EMBIM

Penensnposanne: r00aJbHBIMA  OpraHM3alUsIMH. B Hell paccMarpuBaroTCs

12_[1 tempais 2025 HOCJIEACTBUS  MEKAYHAPOAHOM TOProBIM, KOJOHHAIBHOM
puHsATa B 1I€YaTh: >

03 mapra 2025 HKCIIAHCUU U POCTa TPaHCHALMOHAIbHBIX Kopropauuii B 19 u

20 Bekax, KOTOpbIE 3aJ0KMJIM OCHOBY JUIsI COBPEMEHHBIX
IPAKTUK  MYJbTUKYJIbTYpHOro  ympasieHus.  Ocoboe
BHUMaHME YAEJICHO pOIM  Iriodamu3anuy, LHU(POBBIX
TEXHOJIOTUH 1 MOOMIIBHOCTH paboydeid CHITbI B (HOPMUPOBAHUH
COBPEMEHHBIX CTpaTeruil ympasieHus. B wuccienoBanuun
TaKKe OTMEYaeTCs BaXHOCTb MEKKYJIBTYPHOU
KOMIIETEHTHOCTM M  HMHKJIIO3MBHOTO  JIMJEpCTBA  JJIs
CTHUMYJIMPOBAaHUSl WHHOBAIlMi, TPOM3BOIUTEIBHOCTH U
KOHKYPEHTOCIIOCOOHOCTH B  TJI00AIM3UPOBAHHON OH3HEC-
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Introduction

In the context of globalization and digital transformation, managing a multicultural
environment is becoming increasingly important. The growing number of international companies,
enhanced workforce mobility, and the widespread adoption of remote work create new challenges
and opportunities for organizations. In the face of the constant development of international economic
ties and integration processes, the ability to effectively manage diverse teams has become a critical
success factor.

The relevance of this research is emphasized by the need for organizations to adapt to changes
in the socio-economic environment. Effective human resource management in a culturally diverse
setting contributes to increased innovation, productivity, and competitiveness. At the same time, a
lack of understanding of intercultural differences can lead to conflicts, decreased team effectiveness,
and missed market opportunities.

The research is also timely due to the need to develop new management approaches that take
into account current trends, such as digital communication, the use of artificial intelligence in
recruitment, and the implementation of inclusive policies in corporate governance. Analyzing best
practices from multinational corporations like Google, Microsoft, and Procter & Gamble
demonstrates that strategic use of multiculturalism is a significant driver of sustainable business
growth.

Thus, studying the mechanisms of effective management in a multicultural environment is
crucial for forming adaptive, innovative, and socially responsible organizations capable of succeeding
in a globalized world.

Methods

The multicultural environment in human resource management has deep historical roots
dating back to the period of great geographical discoveries when trade routes connected different
civilizations. During this period, intercultural interaction was fragmented and often limited to
economic interests. For example, during the active development of the Silk Road, the primary goal
of intercultural interaction was trade in silk, spices, and other goods, shaping economic
interdependence between regions. Additionally, trade alliances such as the Hanseatic League in
medieval Europe created conditions for the exchange of not only goods but also ideas, although the
main focus remained on economic benefits. In such conditions, cultural exchange was more of a
byproduct rather than a consciously integrated component of cooperation.

Over time, with the rise of international corporations in the 20th century, the concept of
multiculturalism became an integral part of management practices. This process was largely fueled
by the growth of globalization, the introduction of digital technologies, and increased workforce
mobility, which laid the foundation for deeper cultural integration within a unified organizational
structure. For example, the development of platforms such as Slack and Microsoft Teams has
significantly simplified communication among employees from different parts of the world, ensuring
seamless information exchange [1]. Furthermore, the implementation of artificial intelligence
technologies in recruitment—such as the use of algorithms to select candidates based on cultural
compatibility—demonstrates how digital tools contribute to adapting a multicultural approach in
management [2, 3].

It is worth noting that the modern understanding of a multicultural environment has become
possible thanks to scientific research and practical observations, which demonstrate that effective
management of diverse teams fosters the development of an innovative culture within organizations
[4, 5, 6]. This highlights the necessity of adapting management strategies focused on cultural diversity
[7,6,4].

Starting from the 19th century, when the first international trading companies emerged and
European colonial possessions gradually expanded, the role of cultural factors became more
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noticeable. During this period, the first managerial approaches to working with employees from
different ethnic and national backgrounds began to appear. However, there was still no systematic
scientific foundation outlining the rules and practices for interaction in multicultural teams [8, 9].

The 20th century became the true catalyst for the conscious implementation of
multiculturalism in management practices. As large international corporations emerged—initially in
Europe and the United States, and later in Asia—multicultural teams became a natural phenomenon.
This transformation was significantly influenced by two world wars, which pushed different
economies toward closer cooperation, as well as the rise of globalization, digital technology
development, and increased workforce mobility. These factors laid the foundation for creating more
cohesive yet culturally diverse organizational structures [10, 11].

Thus, the historical evolution of multicultural management has established the groundwork
for theoretical approaches that explain the mechanisms of adaptation and collaboration in culturally
diverse environments.

With the rise of international projects and the increasing role of transnational corporations in
the 21st century, the relevance of multicultural management continues to grow [12]. Scientific
research and practical case studies presented in various works demonstrate that effective management
of diverse teams directly impacts business performance and stimulates innovation [12, 13]. For
instance, the study [12] examines a global corporation that achieved a 25% reduction in conflicts and
an 18% increase in team efficiency through the implementation of intercultural training programs.
The work [13] analyzes the experience of Toyota, which actively integrates employees' cultural
characteristics to optimize production processes and enhance creativity. Among the companies that
have successfully leveraged multiculturalism, Google, Microsoft, and Toyota stand out for creating
inclusive environments for employees from diverse cultural backgrounds [14, 15].

Multiculturalism is defined as the coexistence of different cultures within an organization or
society [15]. It encompasses not only ethnic or national differences but also aspects such as language,
customs, values, and work styles [15, 16]. While multiculturalism allows organizations to integrate a
broad range of ideas and perspectives, it also necessitates the development of adaptive strategies to
prevent conflicts.

Inclusivity is a crucial element of effective multicultural team management [16, 17]. It
involves creating an environment where all employees, regardless of their background, have equal
access to professional development opportunities.

The formation of an inclusive organizational environment is also linked to the implementation
of ethical principles [17, 18]. Theseprinciplesinclude:

1. Ensuring equal opportunities and access to resources.

2. Transparency in HR procedures (hiring, promotions).

3. Combating all forms of discrimination.

4. Promoting dialogue and cultural exchange within work teams.

Companies that adhere to these approaches not only increase employee job satisfaction but
also enhance their reputation as socially responsible organizations, which in turn makes them more
competitive in the global market. Additionally, adopting programs such as mentorship or intercultural
competence training helps create a harmonious work environment [17, 19].

Cultural diversity encompasses all forms of differences among employees that influence their
interactions. This may include gender, age, education, and professional experience. Organizations
that actively implement diversity inclusion strategies demonstrate higher productivity and better
decision-making outcomes due to a more multifaceted approach to problem-solving [19].

Communication is a key challenge in a multicultural environment, as different cultures may
have fundamentally different approaches to interaction [16, 18]. For example, in the healthcare sector,
professionals from different cultural backgrounds may have varying perceptions of professional
ethics or methods of conveying medical information, impacting patient care quality [18]. In
technology companies like Google, communication challenges include aligning teamwork styles
between employees from the U.S. and Asia—American professionals often prefer open discussions,
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whereas Asian employees may favor avoiding direct confrontation. These differences require careful
planning and the implementation of intercultural communication training programs to prevent
misunderstandings and improve collaboration.

For instance, in Eastern cultures such as Japan and China, a high-context communication style
dominates, where nonverbal cues play a significant role. In contrast, Western Europe and the U.S.
primarily follow a low-context communication style, which is more direct and structured. Such
differences can create barriers to effective collaboration among employees [18, 19].

To overcome these challenges, organizations implement intercultural communication training
programs that help employees develop skills to adapt to their colleagues' cultural characteristics [16,
19]. Specifically, Hofstede’s model and other frameworks provide tools for assessing cultural
differences, allowing managers to design strategies that enhance communication processes.

Theoretical contributions from FonsTrompenaars and Charles Hampden-Turner, along with
research from the GLOBE (Global Leadership and Organizational Behavior Effectiveness) project,
expand the understanding of cultural distinctions by introducing new dimensions such as hedonism,
gender equality, and Confucian dynamics [20, 21]. For example, Hampden-Turner and Trompenaars’
work thoroughly analyzes conflicting values within organizations and proposes mechanisms for their
harmonious integration [24]. The GLOBE project, in turn, has established a solid foundation for
evaluating leadership models across cultures, aiding in the development of adaptive management
strategies [22, 25].

Intercultural competence is a key factor in successful management within a multicultural
environment [26, 27]. Itincludes:

1. Cognitive component — knowledge about other cultures, their traditions, and values.

2. Emotional component — the ability to empathize and understand the emotions and needs of
individuals from different cultures.

3. Behavioral component — the ability to adapt one's behavior based on the context.

Developing these competencies requires not only education but also practical experience.
Organizations that invest in intercultural competence development programs achieve better results in
conflict prevention and overall team efficiency [28].

The multicultural environment presents both challenges and unique opportunities for
organizations. Key challenges include language barriers, stereotypes, and differences in values and
work approaches. For example, conflicts often arise due to varying perceptions of leadership roles or
teamwork significance. However, these challenges can become sources of opportunity when managed
effectively. Multicultural teams enable diverse perspectives, fostering innovation and enhancing
creativity.

Ethical aspects of managing a multicultural environment include ensuring equal opportunities,
combating discrimination, and promoting cultural exchange [29, 25]. For example, Google
implements the "Diversity and Inclusion" program, which aims to create equal conditions for all
employees regardless of their cultural background [29]. Microsoft has introduced the "Global
Diversity and Inclusion" policy, which includes intercultural communication training and support
networks for employees based on shared interests [29]. Additionally, Procter & Gamble has
developed the "Everyone Valued, Everyone Included, Everyone Performing at Their Peak" initiative,
which focuses on addressing biases and fostering an inclusive work environment [25].

These approaches enhance employee satisfaction and contribute to building a positive global
corporate image. Organizations that adhere to ethical principles not only create a supportive work
environment but also strengthen their reputation as socially responsible entities. The implementation
of such practices supports long-term organizational sustainability in a competitive market.

A multicultural environment is a complex yet highly promising system that provides
organizations with significant opportunities [28]. The integration of innovative human resource
management approaches, the development of intercultural competence, and the adoption of ethical
principles allow companies to leverage cultural diversity as a strategic asset. As a result, organizations
achieve higher levels of innovation, productivity, and competitiveness in the global market.
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Discussion

Managing a multicultural environment presents both challenges and opportunities for modern
organizations. While cultural differences can lead to misunderstandings and communication barriers,
they also serve as a foundation for creativity, innovation, and improved decision-making. The
successful integration of diversity into organizational structures requires a strategic approach that
includes training programs, intercultural competence development, and ethical leadership.

Organizations that actively implement diversity and inclusion policies demonstrate higher
levels of employee engagement, productivity, and adaptability to global market demands. Case
studies of leading multinational corporations such as Google, Microsoft, and Procter & Gamble
confirm that a well-managed multicultural workforce contributes to competitive advantage and long-
term sustainability.

Moreover, the evolution of multicultural management is closely linked to technological
advancements and globalization. Digital communication tools and Al-driven recruitment processes
further facilitate cultural integration, making it possible to develop cohesive teams despite
geographical and cultural differences.

In conclusion, multiculturalism is not merely an aspect of corporate social responsibility but
a key driver of organizational success. Companies that embrace cultural diversity and foster inclusive
workplace environments are better positioned to navigate the complexities of the global economy,
ensuring sustainable growth and continuous innovation.
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