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Distinguishing Values. Acid values are expressed in mg KOH/g. Fresh lubricating
oils typically have low acid values, often less than 0.5 mg KOH/g, while used or degraded
oils may have higher acid values.

Water Content (National Standard of China 260). Measurement Tool. Distillation
apparatus (including a distillation flask, condenser, and receiver), and a solvent (such as xylene).

Method of Measurement. Add a known amount of the solvent and the sample to the
distillation flask. Heat the flask to distill the water along with the solvent vapor. The water
condenses in the receiver. Measure the volume of the collected water. Calculate the water
content as a percentage of the sample mass.

Distinguishing Values. Water content is expressed as a percentage. For most
lubricating oils, the acceptable water content is usually less than 0,1 %.

Performance Indicators (Simulated Working Condition Tests)

Demulsibility (National Standard of China 7305). Measurement Tool. Beaker, stirrer and timer.

Method of Measurement. Mix a specified volume of the oil sample with a specified
volume of water in the beaker. Stir the mixture at a constant speed for a specified time.
Then, stop stirring and measure the time required for the oil-water mixture to separate into
distinct layers.

Conclusion. Simplified methods for measuring key oil properties (viscosity, pour point,
etc.) provide practical lubricating oil quality assessment. These vital parameters enable easy
monitoring and maintenance, ensuring optimal equipment performance. These parameters can
be used in the newest artificial intelligence systems designed to predict the condition of
lubricating oil and its impact on the wear process.

References

1. China GB Standards Search System. — URL: https://www.gbstandards.org (date of access:
10.09.2025).

WHO®OPMALINOHHO-AHANIUTUHECKAA CUCTEMA
AndA nNnoBbILULEHNA S3KOHOMUYECKOU 3®PEKTUBHOCTU
PABOTbl ABTOTPAHCIIOPTA PYIN «FTOMEJNIbAOHEPI O»

E. 1. Macaak, B. B. Kompakos

Tomenvckuil 2ocyoapcmeeH bl MEeXHUYeCKUll YHUsepcumem
umenu I1. O. Cyxoeo, Pecnybnuxa benapyce

H3znooicenvl 6onpocul pazpabomxu u 6Heopenus uHGOPMAYUOHHO-AHATUMUYECKON CUCEMDL,
HANPAaBNeHHOl HA NOGbLUUEHUEe IKOHOMUUECKOU 3pghexmugHocmu IKCHIyamayuu aemompaHc-
nopma PYII «'omenvonepeoy. Onucanvl yeau u 3a0a4u CUCTHEMbI, APXUMEKMYPHbIE U MEXHON0-
euyecKue pewenus, 00ecneyusaryue Ha0edCHOCMy, MacumadupyemMocms u UHmezpayuio ¢ Kop-
nopamugHol  uHgpacmpykmypou npeonpusmus. Paccmompenvl  odcudaemvie  pe3yibmamol
BHEOPEHUSl, BbIPANCAIOWUECS 8 CHUNICCHUU IKCIIYAMAYUOHHBIX PACX0008, COKPAUWEHUU NPOCMOes
MEXHUKY, NOGBIUEHUU NPO3PAYHOCIU NPOYECCO8 YHema U WIAHUPOBAHUS, A makxdice 8 00uem
pocme 3pexmuenocmu pabomsl ABMoONapKa.

KiroueBnlie cjioBa: nH(OOPMAIMOHHO-aHAIMTHYECKAs CHCTEMa, IU(BPOBU3AIINA, aBTOTPAHC-
nopt, ASP.NET Core, Entity Framework, ynpaBieHue aBTonapkom, 3pQGeKTHBHOCTh, aBTOMATH3a-
s, MS SQL Server.



Cexnus I. UHpopManmoHHbIe TEXHOJIOTHH U MOJETHPOBAHME 153

INFORMATION AND ANALYTICAL SYSTEM FOR IMPROVING
THE ECONOMIC EFFICIENCY OF MOTOR TRANSPORT
OF RUE GOMELENERGO

E. I. Maslak, V. V. Komrakov
Sukhoi State Technical University of Gomel, Republic of Belarus

The issues of developing and implementing an information and analytical system aimed at
improving the economic efficiency of operating vehicles of RUE Gomelenergo are considered. The
goals and objectives of the system, architectural and technological solutions that ensure reliability,
scalability and integration with the enterprise's corporate infrastructure are described. The
expected results of the implementation are considered, which are expressed in lower operating
costs, reduced downtime, increased transparency of accounting and planning processes, as well as
an overall increase in fleet efficiency.

Keywords: information and analytical system, digitalization, motor transport, ASP.NET
Core, Entity Framework, Fleet Management, Efficiency, Automation, MS SQL Server.

CoBpeMeHHbIE TPEINPUATHS YHEPTeTUIECKOTO CEKTOpa HAXOIATCS B YCIOBUSAX aK-
TUBHOU 1UGPOBOI TpaHchopmaluu, Koraa 3h(GEeKTUBHOCTh MPOU3BOICTBEHHBIX MPOIIEC-
COB HAMpPSAMYIO 3aBUCUT OT YPOBHS aBTOMATHU3AIMH U KaueCTBa HH(POPMAIMOHHBIX CUCTEM.
OpHMM 13 KITFOUEBBIX HANpaBleHUN MU(PPOBU3ALNU SBISETCS YIPaBICHUE TPAHCTIOPTHBI-
MU CPEICTBaMU, MOCKOJIbKY aBTOMAPK UTPAET BAXHYIO pojb B oOecriedeHuu Oecriepedoii-
HOM eATEIIbHOCTH NMPEATNPUSATHUSI.

Hns PYII «I'oMenbsHEpro» aBTOTPaHCIOPT SBISAETCSA HEOTHEMIIEMOMN YaCThIO IIPOU3-
BOJICTBEHHOTO Tporiecca. OH UCTIONIb3yeTCs AJsl TPAHCIIOPTUPOBKU 000py10BaHMs, Omepa-
TUBHOTO BBI€3/1a PEMOHTHBIX OpHTaj, JOCTaBKH MEPCOHANA U BBITIOJTHEHUS PA3IMYHBIX XO-
3stiicTBEHHBIX 3a7a4. OT 3¢(HeKTUBHOCTH pabOTHI aBTONAPKa HAMPSMYIO 3aBHCUT CKOPOCTh
pearupoBaHHs Ha aBapUWHBIC CUTYallUH, KA4eCTBO OOCIYXHBaHHS HWHOPACTPYKTYpHl U
o01111e oKa3aTenyu NPOU3BOIUTEILHOCTH MPEIPUATHSL.

B ycroBusix yBeNIM4YeHHUs SKCIUTyaTallMOHHBIX 3aTPaT, pOCTa [IEH Ha TOIUIMBO U HEOO-
XOJUMOCTHU TIOBBIIICHUS MPO3PAYHOCTH PACXOJIOBAHUSI PECYPCOB CTAHOBUTCA OYEBUIHOMN
NOTPEOHOCTh B BHEPEHUU CHEIHMATU3UPOBAHHON MH(DOPMAIIMOHHO-aHATUTUYECKON CHC-
TeMbl. Takas cuctema J0JDKHA 00ECIeUUTh IIEHTPATU30BAHHBIM yYeT, KOHTPOJIb TeXHUYe-
CKOT'0 COCTOSTHUSI aBTOMOOMIIEH, TUIaHHPOBAHUE PEMOHTOB, aHAJIU3 pacxoja TOIUIMBA U OIl-
TUMU3ALUIO JJIOTUCTUYECKUX MapLIPyTOB.

Buenpenue nndpoBoii mmaTtgopmMel yrpaBieHHs aBTOTPAHCIIOPTOM MO3BOJISIET aBTOMa-
THU3HPOBATh PYTUHHBIE OTIEpaIiH, COKPATUTH KOJIMYECTBO OIIMOOK MPU BEICHUH OTYETHOCTH,
a TaKKe MOBBICUTH KAYeCTBO YIPABICHYESCKUX PEIICHUH 32 CUET AaHATUTUICCKUX JTAHHBIX.

Pa3pabarbiBaeMasi nHGOpMalIMOHHO-aHATUTUYECKAs] CUCTEMa OPUEHTHPOBaHa Ha pe-
[IEHHE KOMIUIEKCa 3a/lay, CBSI3aHHBIX C YyMpaBlIeHHEM aBTomapkoM mpenmpustus. OHa
o0ecreynBaeT perucTpaluio TPAaHCIIOPTHBIX CPEACTB, YUET MPOOEroB U pacxoia TOIUINBA,
IUIAHUPOBAaHUE W KOHTPOJIb TEXHUYECKOTO OOCITYy)KMBaHUS, a TaKKe BEICHHE XYPHAJIOB
peMOHTOB M quarHocTuku. Kpome toro, cuctema Gopmupyer oT4eThl U aHAJIUTHYECKUE
rpaduku, KOTOpbIE MOMOTAIOT PYKOBOAUTENSM OICHUBATh 3(PPEKTUBHOCTH HCIOJIB30Ba-
HUSI aBTOTPAHCIIOPTA, BBISBISATH MPOOJIEMHBIC 30HBI U MPUHUMATh YIPABICHYECKUE pellie-
HUsI, OCHOBaHHBIC Ha IAHHBIX.

ApXHTEKTypa CHCTEMBl TIOCTpoeHa Ha ocHoBe wmoaenmu MVC (Model-View—
Controller), koTopast o6ecrieuuBaeT JOrMUECKOe pa3JiesieHre MPUIOKEHNUS Ha TPU YPOBHS:
MOJIEJIb TaHHBIX, OM3HEC-JIOTUKY M MOJb30BaTEIbCKUI MHTEepdeiic. ITO MO3BOISIET MOBHI-
CHUTh YNTAEMOCTh M COIPOBOXKIAEMOCTb KOJIa, @ TAK)XKE YIPOCTHUTH MPOIECC TECTUPOBAHHUS
U pacuipenus: GyHKIHUOHAA.
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TexHonornueckoil 0cHOBOH pa3paboTku BeiOpaHa miatdopma ASP.NET Core, oTinu-
yaromnasicsi BbICOKON IPOM3BOJAUTENBHOCTHIO, O€30MaCHOCThIO M KpOCCIIaTPOPMEHHO-
cthio. Jlns B3ammojeicTBus ¢ 0a3oif maHHBIX Hcnonb3dyercs Entity Framework Core,
oOecrnieunBaroIMi yJ00HOE yIpaBlIeHWE JAaHHBIMU U MOIJAEPKKY MHUrpanuil. B xauectse
CUCTEMBl ynpaBjeHUs 0a3zaMH JaHHBIX NpuMeHeH Microsoft SQL Server, obnanaroniuii
CTaOUIIbHOCTBIO, HAJIE)KHOCTHIO M IIUPOKUMH BO3MOKHOCTSIMU MaciuTabupoBanus [1].

[Tonp3oBarenbckuii HHTEpQEIc peaan3oBaH C UCHOIb30BaHUEM Bootstrap, 4to 1o-
3BOJISIET 00ECTIEUNTh COBPEMEHHBIN aJanTHBHBIN JW3aliH, KOPPEKTHOE OTOOpa)kKeHHE Ha
pas3INYHBIX YCTPOUCTBAX U yA0OCTBO pabOThI C CUCTEMON KaK Ha HACTOJBHBIX KOMIIbIOTE-
pax, Tak ¥ Ha IUTaHmerax u cMaprdoHax. g BH3yanu3anuu aHATUTHYECKUX TAHHBIX
npumensiercss Chart.js, IO3BOJISIIOIIAS CTPOUTh HAIJIAHbIE TPaUKU U IUarpamMMsbl, OTpa-
JKalolre TMHAMUKY pacxoja TOIUIMBA, IPOOEroB, PEMOHTOB U JIPYTUX MOKa3aTeseil.

Pa3pa0otka n BHenpeHHEe MHPOPMALMOHHO-aHAIUTHUECKOW CUCTEMBI MTO3BOJISET CY-
IIECTBEHHO IOBBICUTH 3KOHOMHYECKYI0 3(p(EeKTHBHOCTH SKCIUTyaTallMu aBTOMapka. 3a
CYeT aBTOMAaTHU3allMU y4eTa U KOHTPOJIS TEXHUUECKOTO COCTOSHUS TPAHCIIOPTHBIX CPECTB
CHIDKAETCS BEPOSITHOCTD OMIMOOK M 3JI0YNOTPEOJICHHH, CBSI3aHHBIX C MCITOJIb30BAaHHEM TO-
IUIMBA M NMPOOEroB. AHAIU3 AaHHBIX B PEKUME PEaIbHOTO BPEMEHU MO3BOJISIET BBISABIATH
Hed(pPeKTHBHOE HCTIOTB30BaHNE ABTOTPAHCIIOPTA, ONITUMHU3UPOBATh MAPIIPYTHI ABHKCHHS
U IUIAaHUPOBATh TEXOOCIy>)KMBaHUE TAaKUM OOpa3oM, YyTOObl MHUHMMHU3MPOBATH MPOCTOU
TEXHUKH [2].

DOKoHOMHYECKHH 3P (EKT OT BHEPEHUSI CUCTEMBbI MPOSIBIISIETCS B COKPAILIEHUH PacXoJl0B
Ha TOIUIMBO, CHWJKEHUM 3aTpaT Ha BHEIUIAHOBBIE PEMOHTHI, YMEHBIICHUH BPEMEHM IIPOCTOS
TEXHUKU U TOBBILICHUH 3(P(PEKTUBHOCTU MCIOJIb30BaHUs NepcoHana. BHenpenue takoil cuc-
TEMBI CIIOCOOCTBYET IMOBBIILIEHUIO PO3PAauyHOCTH YIPABJIEHUECKHUX MTPOLIECCOB U (hOPMHUPOBa-
HMIO €JMHOM 0a3bl IaHHBIX, JOCTYITHOM BCEM 3aMHTEPECOBAHHBIM TOIpa3AeieHusM [3].
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Paccmompeno npoexmuposanue npoepammHo-annapamuozo KomMniexca 07 8bl00a u3oopa-
JICEHULL HA OOHY C8EMOOUOOHYIO MAMPUYY C NPUMEHeHUueM MUKpokonmpoiepa ESP-32.

KawueBble cjioBa: BBIBOJ H300paXKeHUs, POTPaMMHO-aIAPaTHBIA KOMIUIEKC, CBETOINOI-
Has MaTpHIla, MUKpOKoHTposuiep ESP-32.



