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CoBpeMeHHbIE IPEANPHUITHS JISCHOT'O KOMILICKCA SIBISIOTCS chepoiil MPOU3BOJCTBA, B KOTOPYIO JIJIS TIOBBIIICHHUS
3¢ (EeKTUBHOCTH BCE AaKTHBHEE BHEIPSIOTCA WH()OPMAIMOHHBIC TEXHOJIOTHH. Jliisi TOBBIMICHUS 3PPEKTHBHOCTH
TEXHUYECKOTO OOCTYXXHBAaHHAS W PEMOHTAa JIECHBIX MAIIMH U JIECOTIPOMBINUICHHBIX W JIECOXO3SHCTBECHHBIX
MIPOU3BOJICTB HEOOXOIMMO OIIEHUTh BO3MOKHOCTD NPHMEHEHHS CIICIUATN3UPOBAHHOTO POTPaMMHOTO 00ecTieueHus B
JIECOXO3IHCTBEHHBIX M JIECO3arOTOBHTENBHBIX MPOM3BOACTBAX. [ cpaBHEHUS (YHKIMOHAJIHHBIX BO3MOXKHOCTEH U
BO3MOXXHOCTEH  pa3BEpPTHIBAHUS PACCMOTPEHBI  Pa3jMuHbie TPOTPAaMMBbl  OTE€YECTBEHHBIX M  MHOCTPAHHBIX
MIPOM3BOIUTENICH, MCIIONB3yeMble KaK I aBTOMAaTH3allMM PEMOHTHBIX paboT, Tak M I YIPaBICHUS TEXHUYECKUM
o0CTy’)kKUBaHUEM U PEMOHTOM. [IpoBelicHa CpaBHHUTEIbHAS OICHKA CXOJCTBA M Pa3IMYMs MPOTPAMMHBIX MPOJYKTOB,
0a3UPYIONIAICS HA KIACTCPHOM aHAIM3e¢ OMHAPHBIX TAHHBIX, HHTCPIPETHPOBAHHBIX METOJIOM MEXTPYIIIOBBIX CBSI3CH C
UCTOoNb30BaHueM Mephl JKakkapa. B crny cienuduky 1ecOX03siCTBEHHBIX MPEANPHUITUHN (JICCHBIC MAIIMHBI HAXOIATCS
Ha 3HAYUTEIEHOM YJAJICHHH OT CEPBHCHOW 0a3bl) JJIsI MOHHTOPHHTA TEXHHYECKOTO COCTOSHHUS HEOOXOIUMO, YTOOBI
JIECHbIE MAITUHBI OBUTH 000PYIOBaHBI THATHOCTHYECKOW CHCTEMOH U CPEeCTBAMH Iepenadn NaHHbIX. [Ipu BEIOOpE ke
KOHKPETHOTO TIPOTPaMMHOTO obOecrieueHrsi HeOOXOQUMO ONHPAThCs Ha TaKhe MapaMeTphl, KaK pa3Mep MpPeIpHsITHs
JIECHOTO KOMIUIEKCa, €ro NOTPeOHOCTH, (HUHAHCOBBIE BO3MOXKHOCTH. IlporpamMMHOe obecriedeHHe HODKHO
BCTPauBaThCs B COMHOC HH(POPMALMOHHOE MPOCTPAHCTBO, IO3BOJIIONICE NPHUMEHHTh TEXHOJIOTHUIO HH(PPOBBIX
JIBOMHHUKOB.
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Abstract

Modern enterprises of the forest complex are a sphere of production, in which information technologies are in-
creasingly being introduced to increase efficiency. To improve the efficiency of maintenance and repair of forest ma-
chines for forestry and forestry industries, it is necessary to evaluate the possibility of using specialized software in for-
estry and logging industries. To compare the functionality and deployment capabilities, various programs of domestic
and foreign manufacturers are considered, used both for automating repair work and for managing maintenance and
repair. A comparative assessment of the similarities and differences of software products based on cluster analysis of
binary data interpreted by the method of intergroup relations using the Jaccard measure is carried out. Due to the specif-
ics of forestry enterprises (forest machines are located at a considerable distance from the service base), in order to
monitor the technical condition, it is necessary that forest machines be equipped with a diagnostic system and data
transmission facilities. When choosing a specific software, it is necessary to rely on such parameters as the size of the
enterprise of the forest complex, its needs, financial capabilities. The software should be integrated into a single infor-
mation space that allows the use of digital twin’s technology.

Keywords: sofiware, forest machines, maintenance and repair, forest complex, reforestation, logging, infor-
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BBenenne

CoBpeMeHHbIE TPEANPHUITHS, OCYIIECTBISIO-
[IMe 3aTOTOBKY M IepepabOTKy IpeBECHHBI, KaK Ipa-
BUJIO, SBJAKOTCA KOMIIJICKCHBIMHU. KpOMe OCHOBHBIX
paboT, CBS3aHHBIX C 3arOTOBKOM U 00paboTkoi [31;33]
JIECOMATEPHUAJIOB, NMPEINPHUITHS MPOBOIAT PaOOTHI O
JIECOBOCCTAHOBIIEHUIO [48;54], CTpOUTENLCTBY U CO-
JEPKAHUIO TOPOT U IPYTHE COMYTCTBYIOIIHE PaOOTHL
OTH TpennpusATHs TP BBHIIOJHEHWH BCEX OIEpanuit
MIPOU3BOJICTBEHHOTO IPOIECCa BRIHYKACHBI UCTIONB30-
BaTh TPAHCHOPTHO-TEXHOJIOTHYECKUE MAIIWHBI U 000-
pyIOBaHUE pa3IMYHOTO Ha3HayeHHsA. MamuHbl 1 000-
pyZAoBaHHUE IS JECOCEUHBIX paboT (XapBecTepsl, Gop-
Bapliepbl, CKUIJCPHI, BaJOYHO-TAKCTHPYIONIUEC MAaIIIH-
HBI, MAIITUHEI U 00pe3Kku BeTBel [19] u 1p.); BRIBO3KH
3aroTOBIICHHOTO Jieca (aBTommoe3na Ha 0Oa3e Taravei
tina Ypan, KaMA3, MA3, TpaHCIIOpPTHO-TPY30BBIC
muprxadbmu [S0] 1 ap.); IecoBOCCTaHOBICHUS (MaIIH-
HBI 1715t 06pabotku cemsH [39;40;43;44], MamuHbI 715
MOATOTOBKH MO4BHI [42], cesmku [41;46;53], necoro-
cagounsie [37;38], necomoxkapubie [20;21] mamuHb);
JIOPO’KHOTO CTPOMTENHCTBA (OYJIbI03epHI, aBTOTpelie-
PBI, DKCKABaTOPHI M JIp.) HPEANPHUATHS MOKYIAKT Y
pasTugHBIX TuepoB. OTMEUYEHHBIC MAITUHBI SBISTFOTCS
CJIOXHBIMA TEXHUYECKUMH cuctemamu [58] ¢ coBpe-
MEHHOH  DJIGKTPOHHOM  KOMIIOHEHTHOM 6azoit
[45:47;60] u cpenctBamu ee paspaborku [61;63], Tpe-
OYIOT PETyJSpHON OIEHKH JKCIUTYyaTAIlHOHHON TEXHO-
JIOTHYHOCTH [52], peryisipHOro TEXHHYECKOTO OOCITy-
JKUBaHMA U PEMOHTA, OT UX TEXHUYECKOTO COCTOSTHUA U
onTUManbHoro pacnpenenenus pabor TO u P no wuc-
noJHUTENSIM  [58;59], KCMoNb30BaHUN ONTHUMATBHBIX
JITOPUTMOB Ui JIOTUCTUKU 3amacHbIX 4dacted [1;57]
TEXHUYECKOTO OOCITYy>)KUBAaHUS ¥ PEMOHTA 3aBHUCHUT Ka-
4ecTBO M (PPEKTUBHOCTh JIECOXO3IUCTBEHHOTO U Jie-
COTIPOMBIIIUIEHHOTO TPon3BoACcTB [1]. A.C. I'ypckuii u

B.C. UBarmko (2020), oTMEYalOT, 9TO «IJISI PEUICHUS
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poOIeMBbl KOHTPOJISI 3@ COCTOSHUEM JIECHBIX MAallWH
OblJIa co3JjaHa CUCTEMA IIAHOBO-TIPEAYIIPEAUTEIEHOTO
TeXHUYECKOro oocykuBanust 1 pemonTa» [7] (IIIITO,
[II1P), a Takxe psig APYTUX CUCTEM — OPHUEHTUPOBAH-
Hble Ha HaaexHOCTh (RCM); obcimykuBaHHME, OPUCH-
TUPOBaHHOE Ha mpenoTBpaiieHue puckoB (RBI); pe-
MOHT I10 COCTOSIHMIO [2,3].

Kaxnast u3 cucteM nMeeT CBOM JOCTOMHCTBA U
HEIOCTATKH [4], TP 3TOM aBTOPHI IPEAJIaraloT B Kade-
CTBE OCHOBHOH CHUCTEMBI, HallpHUMep, Ul CTPOUTENb-
HO-/IOPOXHBIX MAlllMH NPUMEHUTh CHCTEMY «PEMOHT
IO COCTOSTHHIO», UYTO TpeOyeT OONBIION AUarHOCTHYE-
CKOI1 0a3bl U MOATOTOBICHHOTO MepcoHana [5,6].

Heo0x0auM0 OTMETHTB, YTO B YCJIOBHUSX pealb-
HOTO TNPOM3BOACTBEHHOTO NMPEANPHATHA 3ahada Ioj-
JiepKaHus. paboTOCTIOCOOHOCTH MaIIMH U 000pyHoBa-
HUSI SIBIISIETCS CIIOXKHO pean3yeMoil BcecTBrue HeoO-
XOIMMOCTH y4eTa OONBIIOro 4ncia (GaKkTOpPOB, YIUTHI-
BaIOIINX KaK yCJIOBUS padOTHI, TaK U UX pealbHOE TeX-
HHUYECKOE COCTOSHHE, MO3TOMY B HACTOSIIEE BpeMs
npeanaraercst 6oyiee MIMPOKO MPUMEHATh HHPOPMAIIH-
OHHBIE TEXHOJOTHHM [55], TeleMaTuKy M AUCTaHLUOH-
HYIO TUarHOCTHUKY [7], METObI MMUTAIIMOHHOTO MOJIe-
JTMpOBaHMS paboThl 00opynoBanus [8, 9] u npyrue.

Ob6nactp  (QyHKIMOHUPOBAHUA  IPEINPHUATH
BHOCHT CBOM TpeOoBaHUs obecriedeHus 3(hdeKTuBHO-
cTi paboTsl MammH 1 obopynoBanus. Hampumep, s
JIECO3arOTOBUTEIBHBIX, JTECOX03AICTBEHHBIX MPENPH-
STHH XapaKTepHO HCIOJIb30BaHUE JIECHBIX MallHH,
KOTOpPBIE 3KCIUTYaTHPYIOTCS Ha 3HAYMTENBHBIX yaaje-
HUSIX OT CEPBUCHOMN 0a3bl MPEINPHSTHIL, TOITOMY TPO-
BE€JICHHE MEPONPHITHII B paMKax TEXHHYECKHUX 00CIy-
KHMBaHWH, B TOM YHCJIC €KECMEHHBIX, HA CAaMOM Hpe/-
MIPUSITHN 3aTPYIHEHO, OOJIBIIMHCTBO ONEPaIiii ITPOBO-
JIITCSL OTIEPATOPOM (BOAWTEIIEM), YTO MOKET IPUBECTH
K HEKa4EeCTBEHHOMY OOCITY)KHBAHUIO HMJIH K€ BOBCE K

€r0 MPOITyCKy BCIEACTBHE CIA00r0 KOHTPOIS MPOBO-
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IUMBIX MeponpusaThii. Takas cuTyanus BEeIEeT K YCKO-
peHuro n3HammBaHuA [51] y310B u arperaroB [49] ma-
LIMH, OBICTPOMY BBIXOJY UX M3 CTPOsl, YTO IPHUBOJAUT K
BBIHY’KJICHHBIM [IPOCTOSIM M PEMOHTaM.

[Ipr HEOOXOJMMOCTH NPOBEACHHS IUIAHOBOT'O
TEXHUYECKOTO OOCITYy)KMBaHUs, a TaKKe PEMOHTa, Ha
MECTO PabOThl WM CTOSHKH TEXHHUKH BBIC3KACT MO-
OwibHas peMOHTHas Opuraja, Kak IpaBHiIo, O(UIH-
anbHOro Auiiepa [64], BCneACTBHE TOr0, YTO TEXHUKA
CIIOKHAs M TpeOyeT COOTBETCTBYIOIIETO YPOBHS KBa-
TUGUKAIAA TIEPCOHANa, OPUTHHANBHBIX 3amdacTeidl u
TEXHOJOTH4ecKuX kuakocren. [llupokoe npumeHeHue
SIEKTPOHHBIX CHCTEM TaKKe O0YCIaBIMBaeT HE0OXO-
JUMOCTh WX JHATHOCTHPOBAHUS M HACTPOUKH, IS de-
ro HY)XHO (UPMEHHOE IMAarHOCTHYECKOE 000pyIoBa-
HHUE U CKAaHEPBI, JOCTYH K MOPTAITY C TEXHUYECKOH WH-
(hopmarmeli TPOU3BOIUTENSI MAIIIMHBL, YTO TAKXKE BO3-
MOJKHO TOJIBKO ISl OQUITHATBHBIX JIIICPOB

B cBszu ¢ mudposmzannmeit skonomukn [10, 11]
¥ TIepeX0JI0OM Ha HOBBIA TEXHONOTHYECKHN yKiaam [12,
13, 14] ocoOyro 3HAaUMMOCTH MPHOOpETAET 3a/1a4a IIH-
pOKOrO BHeApeHHs] HU(BPOBBIX JBOWHUKOB, MO3BOJIS-
IOLIMX CO3/1aTh IIM(POBYIO KOMHIO (PU3NUECKHX 00BEK-
TOB Y, MOCPEICTBOM TexHOJoruu «HTepHeTa Bemeiny
[15, 16], momy4yaTh MH(DOPMAITHIO O COCTOSIHHU O00BEK-
Ta B pSIKAME PEaTbHOT'O BPEMEHH.

VYclnoKHEHNE TEXHUKH, €€ KOMITbIOTEepH3aIus
[17] npuBoguT K moBbImeHUIO pacxonoB Ha TO u P,
OTepsIM, CBS3aHHBIM C TPOCTOSAMH OOOpPYIOBaHMUA,
IMO3TOMY, IUII MX CHIDKEHUS, Pa3paboTaHO CHeIHaid-
3MPOBAaHHOE MPOTPaMMHOE OOecHeueHue, MpUMeHse-
MO€ Kak Uil aBTOMAaTH3allid PEMOHTHBIX paboT Ha
MPEeInpUATHH (B OCHOBHOM, OTHOCHUTCS K CHCIIAATHA3H-
POBaHHBIM CEPBUCHBIM MPEANPHUATHAM), TaK B OPTaHH-
3aruu niporiecca TO u P (puc. 1, 2), KoTOpbIe TOIKHBI

paboTaTh B paMKax eANHON IU(PPOBOIl MOJETH.
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IlpopeleHne TEXHRYIECKOT0 O0CIVAHBANNA B PEMOHTA

Carryving oul maintenance and repair
CODCTRCHHAS CopRICHAS Ha mecTe paloTet MaWIEL (B CepRICHAR Hasa CIea-
0238 NPEANPUATIR Jecy. B noae) TIRMPORAHHOTN OpTaRIZA-
The company’s own At the place of work of the LI { 20Tepa)
service base machine (in the forest. in the| | Service base of a special-
1d) ized organization (dealer)

CaMOCTOATETRHD Briezanas Spuradanped- BriesaHoil cepsic -

ONEPATOPOM MATITITHET __ mpnama aepa .
{BodmTRTEM) Visiting team of theen- Dealer's field service
Independently by the terprise

car operator(driver)

TocronncTsa HITIKIE 32~ Gotes pucoki BEICOKDE KAMECTBO 00CTYAI-
Dignities Tpats VPODBeHE 00CTY- BaHIA
low costs AIIBANIIA OPUTIIHATEEBIE MATeP AT 1
higher level of IAMIACTH
SeTVice high quality of service
original materials and spare
narts

HeagcTamin;

Disadvantages] | FIKOS KATECTRO | | 10NOTHITTEIBHbIE pac-

padoT i X0
HEOBAIATETRHOCTS || GOIBIMOI WTaT pe-
BEIMOTHEHIE MOHTHOTE CTVAKOBT

BBICOKAN CTOIMOCTE
50°TBINNIE CPOKI MPILIIA MO
QILTBHOI OP Irads

igh cost

- 5 h
CTOKHOCTE KOHTPO-| | TPICTORHEIR pabo- long arrival time of the mao-
) bile team

THPOBANITE TAX HEOHXOIINM0 06-
low quality of work | | PAtisHite & autepy
optional execution additionaicasts .
complexity of a L'lrge;g]n\t}l’::et repair
control in case of complex
wark, it is necessary
to contact the dealer

Pucynox 1. BosmoxsocTs nposenenus TO u P
Hcrounnk: CoOCTBeHHAs cXeMa aBTOPOB
Figure 1. Possibility of maintenance and Repair
Source: Authors' own scheme

CHelanIpoBaHHOE HPOrpaMMHEoe obecieteHie
Specialized software

‘//F\-;

ABTOMATITIALIA OPTAHIIIALII CHCTEME! YIIPABIeHIIa TEXHIMECKIM
PEMOHTHBIX padoT Ha [IPEANpILA- CUCIYEIBAHICM [ PUMOHIOM

™mn (CY TOnP)
Automation of the erganization fai and repair nent
of repair work at the enterprise  systems
(5L TO and B)

Pucynok 2. Crienmmanu3upoBaHHOE IPOrPaMMHOE
obecrieueHre peMOHTHBIX paboT
Figure 2. Specialized repair software
HUcrouynnk: CoOCTBEHHAs! CXeMa aBTOPOB

Source: Authors' own scheme

Lenp nanHO# pabOTHI — OIEHKA IPUMEHHUMOCTH
MIPOrPaMMHOTO OOeCIIeYeHus AJIS YIPaBICHHUS CHUCTE-
MOH TEXHHYECKOTO OOECIEUeHUs U PEMOHTA Ha TMpej-
MPHUATUAX JECHOTO KOMIUIEKCA, KOTOPBIE SKCIUTyaTH-

PYIOT TPAHCIIOPTHO-TEXHOJOIMYECKUE MaIIUHBL.
MarepuaJjbl 1 METOABI

Obvexm uccnedosanus

[IporpaMMHbIe TPOJYKTHI, HUCIOJb3yeMbIE Kak
MPU aBTOMATH3AI[MHd PEMOHTHBIX PaboOT Ha MPEATpHs-
THSIX JIECHOTO KOMIUTEKCA, TaK M YIIPABICHAM TEXHUYE-

CKHUM O6CHy)KI/IBaHI/I€M 1 PEMOHTOM JICCHBIX MallllH.
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Cbop Oanmbix

IIpoBoaunM cUCTEMAaTHYECKHHA MOMCK, UCIIONb-
3yst 6a3el nanHbIX ELibrary.ru u LENS, ¢popmupoBanu-
€M CJICAYIOIUX aJrOPUTMOB 3arpoca:

1. [Scholar Query = "npoepammmuvie npodyxmol
| Software" AND "asmomamu3zayus pemoHmuwIX pa-
6om | automation of repair work" | Filters: Published
Date = (2013-01-01 - 2023-05-01] nns npennpusarus,
CHeLUaIM3UPOBAHHOTO Ha CEPBUCHOM O0CITY)KHUBaHUH;

2. [Scholar Query = "Texnuueckoe obcayrcusa-
Huem u pemonm | maintenance and repair” AND "cu-
CTeMbl ympaBieHus | management system” | Filters:
Published Date = (2013-01-01 - 2023-05-01] Ha
OPEANPUATHN TSl YIPaBICHUS! COOCTBEHHOM CepBHC-
HOW CITy>K00H.

AHanu3z OaHHbIX

ITo ananoruu ¢ A.H. 3aukuHbIM U coaBTOpaMu
(2022), «m3 cucTeMaTHYecKOro IMmoucka ObLIH 0TOOpa-
Hbl HauOoJiee 4YacTo IpPUMEHsIEMbIE MpPOrpaMMHBIE
MPOAYKTHI M OIEHEHa B MPOrPaMMHOM OOecreueHHn
I cTaThucTHyeckux Beruuciaenuit SPSS Statistics v25
CTENeHb WX CXOJCTBA M PA3IMYMs O HapaMeTpam»
[17]: ypoBHS MX NpUMEHEHHsI, MOLYJIBHOCTH MOCTpOe-
HUSI, pa3BepPTHIBAHUS, (YHKIMOHAIBHBIX BO3MOMKHO-
CTEH, a TaKke BO3MOXKHOCTH pealTM3aluyl TEXHOJIOTUU

WHTEpHeTa Belled. Busyanuzanuio OLEHOYHBIX JlaH-
HBIX OCYLIECTBISUIM ITUAarpaMMOM, M0 OCH a0CIHCcC KO-
TOpo# oTknaasiBanu mepy Kakkapa (Jaccard) nmst Ou-
HapHBIX JaHHBIX (0 — oTrcyrcTBHE; | — Hanmwume), BEI-
YHCIIEHHYIO IT0 METOJIy MEXTPYIIIIOBOI! CBSI3H, a 110 OCH
OpIWMHAT — KPUTEPUH OLEHKH (cM. Tabu. 2 u 3).

Pe3yabTaTtsl u 00Cy:KIeHHE

B 1enoM, Uis OpraHu3aiidd PeMOHTA JIECHBIX
MalllvH Ha OPCANPUATUAX JIECCHOI'O0 KOMIUIEKCA IMpUME-
HSCTCSl CIIE/yIolIee CIeHATU3UPOBAHHOE POrpaMM-
HOe oOecrieyeHue:

- KaTaJlorW 3amyacteil, OCHOBaHHbIC Ha BU3ya-
Jin3allu KOHCTPYKIHMU MalIMHBI U BXOAAIIUX B HHUX
neranedl (Kak OpaBHiIoO, ISl CO3JAHUSI MPUMEHSIOTCS
CAD nporpaMmsl);

- HOPMBI BPEMEHH Ha BBIMOJIHEHHE PEMOHTHBIX
paboT (6a3b1 TaHHBIX);

- TEXHOJIOTHUS MPOBE/ICHHS AUATHOCTUPOBAHUS
pemoHTa (6a3bl JaHHBIX);

- IPOTPaMMBI JJIsl aBTOMATH3AI[HH OPTaHU3AIUH
MIPOM3BOICTBEHHBIX MPOLECCOB Ha NpEeNNpUsITUH (MH-
TErpUPYIOT AaHHBIC U3 BCEX MEPEUUCIICHHBIX OTICIb-
HBIX MCTOYHHUKOB ¥ HAIlpaBJIEHbl Ha aBTOMATH3aLUIO
IesITeNBHOCTH) (pHC. 3).

ABTOMATI3aIIIA OPTaHI3aII PEMOHTHEIX Pad0T Ha MIPeIIpILATINI
Automation of the organization of repair work at the enterorise

L .

Hop MBI Bp eMeHII
Norms oftime

Katator samacteft
Spare parts catalogs

ABTOMATII3alILA OPTraHIBALINI IIP O3B0~

CTBEHHBIX IIP OLIECCOB PEMOHTA

Automation ofthe organization of produc-
tion processes

Dba3bl JaHHBIX 10 TEXHOIOTIII

Databases on repair technology

M

'VHIIBep caTBHEIS TIpom3eoxaiTeneit VHIIBep CaTbHEIE
Universal Manufacturers Universal

LC: TIpennpusTiie.

LC: Enterprise. Car

e /\‘

TecRMI Exist.iu

ABTOCEPBIIC
‘VHIIBepcalbHEIE TIpoisBoanTeteit

MotorData autodoc.ru

AutoSoft

iy

ABTOIILTEP Universal Manufacturers
Car Dealer
Agto ITpeanpiarie ALLDATA
Auto enterprise
iDirektor | Mitchell
OnDemands

AptoKaramnor
Car Catalog

Splus

stoCRM

Pucynok 3. Crienmann3upoBaHHOE ITPOrpaMMHOE 0OecIeueHne, MPUMEHIEMOE ISl aBTOMATH3aNH IS TEIbHOCTH

yuactka TO u P ecoxo3siCTBEHHBIX, JI€CO3arOTOBUTENBHBIX U JIECOIIepepadaThIBAIONINX TPOM3BOACTB

Figure 3. Specialized software used to automate the activities of the M&R site of forestry, logging and timber

processing industries

Hcrounnk: CoOCTBEHHAs cXeMa aBTOPOB
Source: Authors' own scheme
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[IpeacraBieHHble HAa PHUC. 3 KOMIBIOTEPHBIC
MPOTPaMMBbI  COJIEPKAT IMEepedYeHb O, HEOOXOIu-
MBIX JIJIsl aBTOMaTH3aLUK JesiTenbHocTH yuactka TO u
P necHbIX MalllMH JIECOXO039MCTBEHHBIX, JIECO3arOTOBU-
TEJIbHBIX M JIECONEePePadaThIBAIOIIMX POU3BOICTB:

- BeJieHre 0a3bl KIIMEHTOB;

- UHTErpaIysi ¢ KaTajoramu paboT ¥ HOpMaMu
BpPEMEHH;

- opraHu3anus paboThl W IUIAHUPOBAHUE 3a-
IPY3KH;

- IUTAHUPOBAHKE CHAOKEHHSI U 3aKYTIOK;

- OpraHu3anusi POU3BOJCTBEHHON MesTENbHO-
CTH;

- (QopMHpOBaHHE HEOOXOAMMBIX II€YATHBIX

(hopM TOKYMEHTOB.

Haubomnee m3BectHEIME B P® mporpamMMHBIM
MPOAYKTOM TaKOTO poja sBisieTcs mporpamMmbr «1C:
[pennpustie 8. Asrocepsuc» (https://solutions.lc.ru/
catalog/autoservice/buy) (puc. 4), «ABTomuiep»
(https://autodealer.ru/solution) B COOTBETCTBHH C pHUC. 5
U pSl JAPYyTruX, MeHee (QYHKIHMOHAIBHBIX U TPOCTHIX,
HaIlpHuMep:

- stoCRM (y3kocnenmanmsupoBanHas Online
CRM);

- iDirector (onmaitH CRM mist aBTOCEpBHCOB);

- Splus (oHmaiH porpaMMa JijIsi aBTOCEPBHCA);

- Astollpeanpusitue.

Kpome Toro, paspabarbiBaeTcss M Opyroe Impo-
rpaMMHOE O0ECIIeYeHHE, O YeM CBUACTENLCTBYIOT pa-
6otel C.B. Pernna'® (2007), E.B. ITyxosa u 5.B. Ko-
Maposa (2016) [23].

16 perun C.B. PaspaboTka HHPOPMAIMOHHOI aBTOMATU3HPOBAHHOI
CHCTEMBI YHPABICHUSI TEXHHYECKHM OOCIy)KHBAaHHEM M PEMOHTOM
crpoutenbhbix ManuH / C. B. Penun, C. A. CkakyH // Ctpoureis-

HbIE U 1opokHbIe MamuHbL. 2007. Nell. C.20-25.
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Figure 4. Drawing up an order order in the 1C:
Enterprise 8 program. Auto repair
Hcrounnk: CoOCTBEHHAs cCXeMa aBTOPOB

Source: Authors' owns cheme
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Pucynok 5. [InmaaupoBanue pabot B mporpaMmme
ABTOommIIep
Figure 5. Work planning in the Car Dealer program
Hcrounuk: CoOCTBEHHAasi cCXeMa aBTOPOB

Source: Authors' ownscheme

BeimreniepedncieHHble  IPOrPaMMBbl  SIBIISIFOTCSE
OOIIMMH JUISl BCEX NPEINPHUATHI, IKCIUTYyaTHPYIOINX
TPaHCHOPTHO-TEXHOJIOTHYECKHE MAIlHBI, OJHAKO Ha
JIECO3arOTOBUTEIIBHBIX, JIECOXO03AICTBEHHBIX MPEANPH-
ATHAX JAHHBIA KJIAacC MPOrPaMMHOIO obecredeHHs
MIPaKTHYECKH HE UCIIONIB3YETCS B CHITY MX CIelU(UKH,
HalpaBjeHHOW Ha OpPraHM3allMi0 PEMOHTHBIX pador,
OKa3bIBAEMBIX CTOPOHHUM HOTPEOUTEISIM.

CymiectByer u Ooniee (YHKIMOHAIBHOE IIPO-

rpaMMHO€ OGCCHGLICHI/IG, HallpaBJICHHOC Ha aBTOMAaTH-
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3alHI0 CUCTEMBI TEXHHUYECKOTO OOCTYXHBAaHUS U Pe-
MOHTa (puc. 6).

CHCTeMBI YIPaBIeHIA TEXHIUeCKIM 00CTyKHBAHIIEM U PEMOHTOM
Maintenance and repair management systems

CIICTeMBI YIIPaB-
JIEHIIS AKTHBAMII
TPenpHATII
(EAM)
Enterprise Asset

ABTOMATH3NpO-
BaHHbIE CII-
CTeMB! YIIpaB-
TeHIA TeXHIMe-
CKIM 00CITYKII-

ClcTeMB! Ipe-
JIKTIBHOTO
TeXHIMMeCKOro
0OCTY/KIBAHIIA
PdM

CIICTEMBT HATEXK-
HOCTHO-OPIIEH-
TIPOBAaHHOT O
TEXHITIECKOTO
DﬁCJIyH(IIBHHIIS{
RCM

Tanagement Sys- BaHIIEM Predictive
tems (EAM) (CMMS) Maintenance Reliability-ori-
Automated Systems (PdM) ented mainte-
Maintenance nance Systems
Management (RCM)
Systems
(CMMS)

Pucynox 6. Knaccudukarys ciucreM yrpasieHHs
TEXHUYECKUM OOCITy>)KUBAHUEM M PEMOHTOM
10 crtoco0y ynpaBieHHs
Figure 6. Classification of maintenance and repair
management systems
Hcrounnk: CoOCcTBEHHAsI CXeMa aBTOPOB
Source: Authors' own scheme
HNudopmannonnsie EAM-cucremsr TO u P pea-
JIM3YIOT BO3MOKHOCTU YIIPABJICHUA KU3HCHHBIM IIUK-
JIOM JICCHBIX MallliH, UX OTPEMOHTUPOBAHHBIX Y3JIOB U
arperatoB U 00CITy>KHBaeMbIX KOMIIOHEHTOB.
WNudopmanmonnsie CMMS-cucremsr TO u P
JIECHBIX MAIIMH IIOMOTAIOT IUIAHWPOBATh U KOHTPOIH-
pOBaTh 3aTpaThl HA BBINOJHEHHWE W paclpeleeHHe
pabot mo TO u P ¢ koHEUHOM 1ENBI0 MPOAJICHAS CPOKa
CIIy’KOBI aKTHBa IPY MHHUMAaJIbHBIX 3aTpaTax.
HNudopmanuonnsie PdM-cuctembr TO u P
NpeAHa3HaYeHbl ISl MPEAUKTUBHOTO  YIIPABICHUS
MPOLIECCOM TEXHMYECKOTO OOCITY)KUBAHUS JIECHBIX

MalIuH Ha OCHOBE MOJJYYCHHBIX HJAaHHBIX O TCEKYLICM

TEXHHYECKOM COCTOSIHUM U YPOBHE HACTYILICHUS Clie-
JIYIOUIEr0 OOCITY)KMBaHUSI C IMOMOLIBIO JETEKTHPOBa-
HUSI ¥ MAIIMHHOTO 3pPEHUSL.

Wndopmanmonnsle RCM-cuctemsr  [36;65]
IpeAHa3HaveHsl sl pobdactHoro ynpasienus TO u P
[0 KIFOYEBBIM IapaMeTpaM BEPOSTHOCTH OTKAa30B M
TOTOBHOCTH Y3JIOB W arperaToB JIECHBIX MaIlIWH, OCHO-
BaHHBIX Ha Teopuu HajaexHocTu. RCM-cucteMsl pabo-
TalOT B HamNpaBlieHUW cokpamieHus puckop TO u P
JIECHBIX MAllIMH, a TaKKe ONTHMAJIbHOTO paclpesese-
HUs paboT [24-26].

HaubGonee momysisipHOe NpPUMEHSIEMOE B 3TOU
oOmacTu mporpaMMHOe oOecrieueHHe IPeJICTaBICHO B
Tabdm. 1.

Cuctems! ynpasnerus TO u P moryT ObITh pas-
BEpHYTHI Kak Ha 0a3e cepBepa mwin obmaka [62], Tak u
Ha MOOWJIBHBIX yCTpoiicTBax (puc. 7), 9TO YCKOpSIET U

YIpOLIAeT MpoLecc BBoa HHPOPMAIIUHU B CHCTEMY.

PassepisiBatie
Deployment

Cepeep npel- Obmako IMepconaTbHbI MobmwsHoe
TPHATIA (5aal) KOMIIBHTEP VETPOIcTEO
Enterprise Cloud Personal computer | [Mobile device
Server (SaaS)

Pucynox 7. MHQOpMaIioHHBIE CHCTEMBI YIIPaBICHUS
TO u P necHpIX MaIvH B 3aBUCUMOCTH
OT JIOKaJIU3aI1H
Figure 7. Information management M&R-systems
for forest machines depending on localization
Hcrounuk: CoOCTBeHHAsl cCXeMa aBTOPOB

Source: Authors' own scheme

Tabmuma 1
Knaccudukarust nadopmannonssix cucteM TO 1 P ecHBIX MallvH 110 KaTeTOPHsIM IIPOrPaMMHOTO 00ecIieyeHNUs
Table 1
Classification of M&R information systems of forest machines by software categories
ABTOM&TKSMpoBaHHble CHUCTEMB]| CucreMbl TNPEAUKTUBHOIO CucTeMbl Haﬂé)KHOCTHO-
CucreMsl YIpaBJICHUS aKTH-
YIPaBIICHHS TEXHHYECKAM | TEXHHYECKOTO 0OCIy)KUBAHUS |OPHEHTHPOBAHHOTO TEXHUYE-
Haumenosanue nporpammuoro | Bamu npeanpusatus (EAM) I'pynna
K K obemyxuBanreM (CMMS) (PdM) ckoro obcnyxuBanus (RCM)
obecrnieuenus | Software title  [Enterprise Asset Management| . e . o . . Group
Svst (EAM) Automated Maintenance Man- Predictive Maintenance Reliability-oriented mainte-
stems
v agement Systems (CMMS) Systems (PdM) nance Systems (RCM)
1C:TOUP + + r ¥ 1
NERPA EAM + + + 2
Infor EAM + + +
F5 EAM + + +
Ellipse EAM + + +
TRIM + + +
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CucTeMbl yrpaBlIeHUs aKTH-
HaumenoBanue nporpammuoro | Bamu npeanpustus (EAM)
obecrieuenus | Software title  [Enterprise Asset Management]

Systems (EAM)

ABTOMaTl/BI/IpOBaHHBIC CHUCTEMB]|
YyIpaBJICHUS TEXHUYECKUM
obcnyxxuanueMm (CMMS)

Automated Maintenance Man-
agement Systems (CMMS)

CucteMsl IPEAUKTHBHOTO CucreMbl HaIEKHOCTHO-
TEXHHUYECKOIO Oﬁcﬂy)l(l/[BaHlflﬂ OPUCHTHUPOBAHHOI'O TEXHUYE-
(PdM)
Predictive Maintenance

Systems (PdM)

I'pynna
ckoro obciyxuBanus (RCM) G
rou]
Reliability-oriented mainte- P

nance Systems (RCM)

T'anaktuka EAM

+

+

HubEx

openMAINT

Seascape

|| | ]+

Global-EAM

F5 PMM

|| | ]+

1C:RCM Vrmpasienue HaJexKHO-
CTBIO

IBM Maximo +

SAP Predictive Maintenance and

+

Service

CalemEAM

EcoStruxure

SAP Asset Intelligence Network

+| +| +] +

Rubius DrEAM

Oracle Enterprise Asset

+

Management

IFS Enterprise Asset Management +

Planny24

po6oTOuP

AMOS
Procurement

Maintenance and

+

UpKeep

KCYTO

TYPBO TOPO

RealMaint TORO

TOPS Consulting: TOuP

RN )

Ncrounnk: CpaBHEHHE CHCTEMBI YIIPABICHISI TEXHUIECKUM oOciykuBaaneM u peMoHToM (CY TO u P). — URL:

https://soware.ru/categories/maintenance-management-systems (Jlata oopamenus: 05.01.2023).

Source: URL: https://soware.ru/categories/maintenance-management-systems

HaunOonpmmu  BOBMOXKHOCTSMH  00J13/1a€T  IIPO-
rpaMMHOe o0OecriedeHre, BXoJusiiiee Kak MUHIMYM B JIBE
kareropun — (HubEx, openMAINT, IBM Maximo, Sea-
scape, SAP Predictive Maintenance and Service, F5
PMM) — rpymma 3. Ilomamarue mporpaMMHOTO obecrie-
YeHUs B TPH KATErOpHHU PacIIipseT nx (GyHKIMOHAIbHBIE
Bosmoxkaoctd (NERPA EAM, TRIM, Infor EAM, F5
EAM) — rpymma 2. Jlunepom xe sBisiercst 1C:TOUP —
rpynmna 1, HO3BONAIOMAs KaK YYUTHIBATH IIPOM3BOJI-
CTBCHHBIC aKTHBbI, TaK U OCYHICCTBJIATH KOHTPOJIb TEX-
HUYECKOTO COCTOSHMSI 00OpYyIOBaHUSI B PEabHOM Bpe-
mern (IoT), a Taxke HHTETrpHpOBaTh BCE IAaHHBIE C
ERP'7'8 cucremoii 1C.

17 1C:TOUP [Dnekrponnsiii pecype] // URL: https:/1ctoir.ru/ (Jata
obpamenus: 05.01.2023).

'8 NERPA EAM - cucTema ynpaBlieHUs OCHOBHBIMH (JOHIAMHU U
aktuBamu npeanpustus. URL: https://www.novosoft.ru/nerpa/eam
([ara obpamenus: 05.01.2023).

112

Pazmep mpeanpusTHs OKa3blBaeT OIPEAEISIO-
miee BIHUSHHE, KaK Ha (YHKIMOHAT IPOTPaMMHOIO
oOecrieueHus], TaK ¥ Ha CHCTEMHBIE TpeOOBaHUsI K 000-
PYJOBaHUIO, CTOMMOCTH JIMIIEH3MH. PaccMOTpeHHOe
MPOrpaMMHOE 00ECIICYCHHUE OXBATHIBACT PA3HBIC BHIbI
MPEANPUATHI (pUC. 8) M MOXKET HCIONh30BATHCI KaK
CaMOCTOSITENIbHO HWHIMBUAYaIbHBIM MpPEAIPUHIMATE-
geM [22], Tak ¥ B paMKax €IMHOW HMH(DOPMAIMOHHON
CUCTEMBI IPEANIPUATHS. C TOYKHU 3pCHUA UHTErpalunu C
CHUCTEMaMH yIpaBJeHUs, HEOOXOIUMO BBIJIETUTH BO3-
MoxHOCTh npuMeHeHus [10 kak Ha 6a3e oTedecTBEH-
ueIXx cucreM — 1C (1C:TOUP, 1C:RCM VYmnpasnenne
HaneKHOCTBIO), [amakTuka (I"amaktuka EAM), Tak u
Ha Oaze mHOcTpamnoro [10 — IBM (IBM Maximo),
SAP (SAP Predictive Maintenance and Service, SAP
Asset Intelligence Network), Oracle (Oracle Enterprise
Asset Management).
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DyHKIMOHAIbHBIEBO3MOKHOCTH ITPOTPAMMHOIO
obecrieuenus: rpynn 1, 2 u 3, kak Haubozee 3¢ddex-
THUBHBIX, MPEJCTABICHBI B Ta0ONHUIE 2, a BU3YyaIH3alnsI
JaHHBIX HEPAapXUYECKOro aHanmu3a Ha puc. 9, a u 0.
[epeyenb u kiaccuPUKALUOHHBIE MPU3HAKU JAHHBIX
[POrpamMM, CICHUATH3UPYOIHUXCS Ha LU(PPOBU3ALUN
CHCTEMBI TEXHHYECKOTO OOCIY)KHMBAHHS M PEMOHTa,
OpeACTaBieHBl B TaOm. 3, a BU3yaim3aumus JaHHBIX

MepapxuuecKkoro aHanmsa Ha puc. 10, a u 6.

Ilpimenenne

Application
Koprnopa- || Cpeanmit Manprii Humsnayans- || Ppran-
A om3Hec omsnec HBIIT IpeanpH- cep
Corporation|| Medium- Small HIIMATEb Freelancer
sized business Individual
businesses entrepreneur

Pucynok 8. Knaccudukarnust cucrem yrnpasieHus
TEXHUYECKUM O0CITy)KUBAaHUEM U PEMOHTOM
T10 pa3Mepy NpeAnpUsITHS
Figure 8. Classification of maintenance and repair
management systems by enterprise size
Hcrounnk: CoOCTBEHHas! cXeMa aBTOPOB
Source: Authors' own scheme

Tabuuma 2

CpaBHeHI/Ie (byHKHI/IOHaJ'IBHLIX BO3MOKHOCTEH IporpaMMHOTO obecrneueHus JJI YOIPABJICHUA TEXHUYCCKUM

06CJ'Iy)KI/IBaHI/IeM U pEMOHTOM

Table 2

Comparison of the functionality of maintenance and repair management software

Ha3Banue nporpammsl

DYHKINHU IPOTpaMMBI*

—_
=
—
=
=

v

<

VII | VIII | IX X XI | XII | XII | XIV | XV | XVI

1C:TOUP

—_—

NERPA EAM

Infor EAM

F5 EAM
Ellipse EAM

—_— = =] =] =

TRIM

Tamaktnka EAM

HubEx

openMAINT

Seascape

el Bl el el e e el e el e et

Global-EAM
F5 PMM
1C:RCM VmpaBieHne Haaex-

HOCTBIO

[ U (VI [ S [ RN

H

IBM Maximo 1 1 1

N Y [NV VRN (VIS U (U VI [ VN [
UG RN (VN R (U N U U RGN [N R

UG RN (SN VNN (RN [ U VRN NG [N R
UG U (VI VN [N (VN U (VRN U N [N
N U [NV VRN (VIS U (VI VI [N VN [

[N RV (VNS [N (VIS [NUHINY [N VI G (VI RS VN R
[N (VNI (VIS [N (VRN VRN (NN VI [GUIN (VIN RGN [V R

SAP Predictive Maintenance 1 1 1
and Service

*1— IlnanupoBanue TOuP; 2 — [IpenukrTuBHOE 00Cny)XuBaHue; 3 — AnMuHUCTpUpoBanue; 4 — KoHTpois ocBU-

JIETeJILCTBOBAHMUH; 5 — XpaHeHNe TEeXHUYECKOH NoKyMeHTauuu; 6 — Benenne nannsix obopyznoBanus; 7 — XpaHeHHe

nucropun pador TO u P; 8§ — dynkunonansaas 3D-moznens obopynosanus; 9 — MHoromnosbs3oBaTeabekuii qoctyml0 —

[TnanoBo-npenynpeautensHoe obcayxuBanue; 11 — Moxmenb cTpykTypsl o0opynoBanus; 12 — YipaBieHue 3amacaMu 1
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xpanerneM 3UIT; 13 — Yopasnenue padotamu; 14 — OTIETHOCTD U aHAUTHKA; 15 — MHOTOIOIB30BATEIBCKUH TOCTYTL;
16 — BximtoueHo B peecTp poccutickoro [1O

*1— MRO planning; 2 — Predictive maintenance; 3 — Administration; 4 — Inspection control; 5 — Storage of tech-
nical documentation; 6 — Maintenance of equipment data; 7 — Storage of the history of maintenance and repair work; 8 -
Functional 3D model of equipment; 9 — Multi-user access10 — Scheduled preventive maintenance; 11 — Equipment
structure model; 12 — Spare parts inventory and storage management; 13 — Work management; 14 — Reporting and ana-
lytics; 15 — Multi—user access; 16 - Included in the register of Russian software

HcTounuk: cOOCTBEHHBIE IAHHBIE aBTOPOB

Source: authors' own data

[ Knacrepa
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Service
F5 PMM 1
1C:RCM YnpaBneHue HaaekHocTelo !

ala o1|b
Pucynok 9. [lmarpamma cX0JCTBa M Pa3INYIUs AT OLCHKH MPUMEHUMOCTH CHCTEM YIPaBJICHUS TEXHUYECKUM
o0ciTy’)KMBaHHUEM U PEMOHTOM JIECHBIX MAIIWH 110 KPUTEPUAM (PYHKIIMOHANBHBIX Bo3MokHOCTel [-X VI (a) u Trimy
nporpamMMHoro obecrnedenus (0)

Figure 9. Diagram of similarities and differences for assessing the applicability of forest machinery maintenance and
repair management systems according to the criteria of functionality I-X VI (a) and type of software (b)
HcTounuk: COOCTBEHHBIC PE3YJIbTAThl aBTOPOB
Source: own results
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Tabauua 3

CpaBHI/lTeHLHI)Ie JaHHBIC IPOTrPaMMHOT'O obecreueHus JUTA yTIipaBJICHUSA TEXHUYCCKUM O6CJ'Iy)KI/IBaHI/leM

A PEMOHTOM

Table 3
Comparative data of maintenance and repair management software
IMoanepxka mpo-
. MBIIICHHOTO WH- | IHTerpalus ¢ Kop-
I'paduaeckuit .
. TepHeTa BelIeH | MOpaTUBHBIMH CH-
Hazpanue [Tpennasnauenue || wuHTEpdeiic | | Pa3BepThiBanme |
. . (I1oT) | CTEeMaMH |
MPOTPaMMBHlI | Destiny Graphical Deployment . ) )
. Industrial Internet of Integration with
Name of the interface .
Things (IloT) corporate systems
program
support
|| I1v | vV VI VIIVIIX| X | XI'| XII|XII X1V XV
1|1 I
1C:TOUP I1{1{o0fjo|1{1{1]j0jO|1|1}]0O0]|1 1 1,1C
NERPA EAM r|1|1jojoj1r|1ry1rfof1rjojof1l 1 1
Infor EAM L1 |1t j1rjrjrjoftrf1rj1j1f1 1 1
F5 EAM 1|10 0j0jO|O|1|O|1T]0O0]O0]|O 1 1
Ellipse EAM rjojojojojojojrfof1rj|1j1i|1 1 1
TRIM r|j1r|jrjojojrjoprfof1rj|1j1ifi1 0 1
lamaktukaEAM | 1 | 1 {0 | O |1(1(0|1]1]1 |1 |1]¢O0 0 1
HubEx O|1{1]{1]0]0OjO]|1]|]O]1T|O0|1]1 0 1
openMAINT 0jo0|1]1]0{0O|O|1]|]1]O0O]O0O(|1]0O0 0 1
Seascape 1|1} 1[0[0]|1]1 I1{1(1]1}]0 1 1
Global-EAM 1|11 jrjojrjoyrfof1rj1j01}o 0 1
F5 PMM 1|10 0j0jO|O|1|O|1T]0O0]O0]|O 1 1
ICCRCM VYmpas-| 1 {1 |0 |0 |1|1|1]1]0]1|1|0]1 1 1,1C
JICHWE  HA/IeXKHO-
CTBIO
IBM Maximo ry1jo0jo0f1{1frj1jojrjojoji1 1 1
SAP  Predictive] 1 | 1 | O [ O [T |00l |11 |0 1]1 1 1, SAP
Maintenance and
Service

*1 — koproparust; 2 — cpeqauid OusHec; 3 — Manbii OmsHec; 4 — MHAMBUAyanbHBIN NpeANpUHAMATEND; 5 —

macOS; 6 — Windows; 7 — Linux; 8 — Be0-0pay3ep; 9 — Android; 10 — Cepsep npeanpusrtusi; 11 — IlepcoHanbHblii

KoMmmbioTep; 12 — MobunsHOe yeTpoiictBo; 13 — Obmako (SaaS)

*1 — corporation; 2 — medium business; 3 — small business; 4 — Individual entrepreneur; 5 — macOS; 6 — Win-

dows; 7 — Linux; 8 — Web browser; 9 — Android; 10 — Enterprise Server; 11 — Personal computer; 12 — Mobile device;

13 — Cloud (SaaS)

HcTouHuK: COOCTBEHHBIE JaHHBIC aBTOPOB

Source: authors' own data
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Pucynox 10. /Inarpamma cxoacTBa 1 pasjindaust Uil OLICHKH TPUMEHUMOCTH CHCTEM YIPaBICHHS TEXHUUECKIM

00CITy)KMBaHHEM M PEMOHTOM JIECHBIX MAIIMH [0 KPUTEPHsIM Ha3HAUeHHs1, MHTepdelica, pa3BepThIBAHUS, MOIEPIKKH

WHTEpHETa BEIel U HHTErPaIliy ¢ KOPIOPAaTUBHBIMU cucTeMamu 1-XV (a) u tumy nmporpammuoro obecrnieuerus (0)

Figure 10. Diagram of similarities and differences for assessing the applicability of forest machinery mainte-

nance and repair management systems according to the criteria of purpose, interface, deployment, Internet support, and

integration with corporate systems [-XV (a) and type of software (b)

HcTtounuk: coOCTBEHHBIE PpeE3yJIbTaThl aBTOPOB

Source: own results

Haspepmrass HeoOX0AMMOCTh Iepexola TeXHHU-
YEeCKOro oOCIy)XMBaHHUS U PEMOHTA MallWH Ha HOBBIN
TEXHOJIOTUUECKUH YKIIaa MOATBEPXKAaeTCS IPUMEpaMU
BHEJIPEHHsI, HAPUMED, B CENbCKOe X03gicTBO [27-30]
KaK HanOoJiee HACHIILIEHHOE MalllMHAMH TIPOU3BOJICTBO,
pa3paboTKoil «aJIropuTMOB M MozeIel (YHKIIMOHUPO-
BaHMS MH(POPMAIIMOHHBIX CHCTEM JIJISI MaJIbIX CEJILCKO-
XO3SHCTBEHHBIX Ipeanpustuity [56]. LlenecoobpasHo
MIPUMEHEHHNE TaKOTO II0X0/a U sl TPAHCIIOPTHBIX U
JOPOXKHO-CTPOUTENBHBIX KOMIIAHHH, JIeCO3aroTOBH-
TENBHBIX Tpennpusathit [33-35] u MHOTHX APYTHX, T.K.
3aj7a4a CHIDKEHHS PAacXOZOB Ha MOJJep)KaHUe HCIpaB-
HOTO COCTOSIHUS TPaHCIIOPTHO-TEXHOJIOTHYECKHX Ma-
IIMH U 000pYJOBaHMS aKTyajbHa JUIs BCEX NpEANpus-

THIA.
3akJjrouenue

Bonpocam mm¢poBH3anyu TEXHHYECKOTO 00-
CIy)KMBaHHs M PEMOHTA JIECHBIX MallMH B IOCIEIHEe
BpeMsl yIeNsioT OoNblIoe BHUMaHUe. B CBs3H ¢ 3THM
pa3paboTaHHOE MPOTPaMMHOE OOeCIIeYeHNne MPUMEHS-

€TCA KaK IJId pEHICHUA OTACJIBHBIX 3a/la4, CBA3AHHBIX C

116

VIIPOIIEHHEM paboThl PEMOHTHBIX OpPTaHU3ALUM, TaK U
ULl YIIPaBJICHHS! aKTHBaMH M aBTOMATH3alUH OpPraHU-
3allMU TIpoliecca YIPABICHUSI TEXHHYECKUM OOCITYKH-
BaHHWEM U PEMOHTOM HPEIIPHATHH, KOTOPBIE IKCILIya-
TUPYIOT ~ TPaHCHOPTHO-TEXHOJOTMYECKUE  MAIIUHEL.
PaccMoTpeHHoe TporpaMMHOe oOOecIieueHHne Mpej-
CTaBJICHO, KaK OTCUECTBEHHBIMH, TaK M 3apyOeKHBIMHU
KOMITaHMSIMH, Pa3pabOTaHO Ui pPa3HBIX OIEpPaIMOH-
HBIX CHCTeM M oOecreunBaeT (YHKIHMOHHPOBaHHE HA
pa3IMIHOM 000PYIOBAHHU.

Jleco3aroToBUTENbHBIE U JIECOXO3SIIICTBEHHBIE
HpeNIpUATHA HMEIOT CIeHU(pUKY SKCIUIyaTaluH H,
CJICIOBATEIbHO, OPraHU3ald TEXHHUYECKOro 00CIiIy-
KMBaHHS U PEMOHTAa JIECHBIX MalinH. OHU 4acTo HaXo-
JIITCS. HA 3HAYMTEIBHOM YJAJIEHHH OT OCHOBHOI cep-
BUCHO# 0a3bl, 4TO TpeOyeT 0co00ro y4yera U KOHTPOJIS
TEXHUYECKOTO COCTOSIHHSI W CEPBHUCHOTO OOCITY>KHBa-
Hust. ETo BEIMOJTHEHHE OCYIIECTBISICTCS OIIEPAaTOpPOM,
BBIC3/IHOI Opuraoil NpeanpusaThs WiH oQUIIHATBHOTO
muiaepa. Jis aBTOMaTuueckoro MOHHTOPHHIA UX TeX-
HHUYECKOTO COCTOSHHUS HEOOXOIMMO, YTOOBI TpaHC-

MTOPTHO-TEXHOJIOTHYECKHIE MAIIMHBI OB 000pyI0Ba-
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Hbl JUAarHOCTHMYECKOM CUCTEMOM W CpeACTBaMHU Iiepe- creii. OAHO W3 TJaBHBIX YCIOBUH — MPOrpaMMHOE
Jlayl JaHHBIX. oOecrieueHe J0JKHO UMETh BO3MOXHOCTh BCTpaHBa-

BbI60p KOHKPETHOTO MPOrPaMMHOTO MPOIYKTa HUSL B eIWHOE MH(DOPMAIMOHHOE MPOCTPAHCTBO, MO3-
JIOJDKEH OCYILUECTBIIATHCS MCXOHs U3 pa3sMEPOB IIpej- BOJIAOIICE TIPUMECHUTH TEXHOJOTHIO I(PPOBBIX JTBOM-
MPUATHUS, €r0 MOTPEOHOCTEH, (PUHAHCOBBIX BO3MOXKHO- HHUKOB.
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