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lIsts Fteso jdz@ OdzOdzdL O, odLEZOdzdL OydzedP & O tg
Mdtco jtodese s flesetOdIBdtsets 5B J MY J Y dedsv d dz
Hdls tshdese dzOW ddzlsj dzdzj S sz Odz? dzOW tsBtcOB SIS C C

1 Oy dzr djs mhitegdtaizdzy Mzh dd3 dz0dB sdz! M jj §Csdzd yd
dat 5EEOYdd 5 i ROdIUjNEsdE memsswddd
odBtOYydw. rdv Jjj wjedmsteOydd 4§ tod Bdz” s s
tor EmMisOdzOo dzd 9 O 4 3" §| dzO C stef z MmO ndatsy sHi d ff
fJdHdSEzdvicd ~ I1tz@tfisO agindzd wAinls Odzso S d 2 H Ols y
J Ismw Hlsglzd34d2131€5bmd@@1§,€lsmgd3£@£d2d4 BEXPIs
COYyjdeds sz yOj dsets MdecdzOdzO d, CO¢- Mmdzj
dzd s A3t tc j. Mijtsdedd zss o § B tf @OtePwEzdedzrictso , BA-L Ols |
ydd f§sHdzjy Ol Isjted3ssHddOBdud mMcdj oj dzdydds
CGOLO O ornBHJ] d o' AatsH] GCOYHEB2 MmMlskz§ 4 dzd
dZzd S s d dOMAzO.
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YpoBeHb 4:
LleHTpanbHbivi CepBep
1 AHanuTuka

YpoBeHb 3:
JlokanbHasn
O6patoTka u LUnto3bl | ©

YpoBeHb 2:
C60op [laHHbIx
u NJK

YpOBeHb'l ’_JTW l
OO . ©@® ®®O®

Temneparypa Bu6pauuu [lae: KeKT Temneparypa Bubpaumn  [laBneHve TokekT

it dMz8zlstclz € Is Iz to dbels SpiRQilsdgd@ d tetso Odzdzts d - i d M
Cd, BlstsBtcO) Ot h Ow Rtetsodzd Bls HOLYydCtse HTS

stsotej d&3jdedzr | fwsHAatHT € Oolstsd3OlsdLdeydd
tctso Odzdz' B3 Odze stedlsd3Od3sd d G tstetseEtso ™ di3dn- L dzO
ftosMistcOdzj dzd j f sdzkz y Ol 2dgjj Islagw r  d d3 @Mk ddalgtindste
dzj CsO. 1J22tesdede’ | Mild, tBlRzyjdder | &®O (M
o Odzd v , M smtse dz or wo dzvw s mMCtr Isr j L OCBd
f SHHOB sw B &Otlzy j dds ¢ &zOMMdud MSE d d3d- d3d |
OdzdL s&wPl S Edodzzy OdOZdIsd ¢ Iz, ftescdetsL qteklz
f dzOdzdtelzw toj d@3sdzlsdz” j] otsLHj2Misadw dd3j dedets ¢
dets dzj sBratsHdA . Clts dMmSdzs yojls ygj dztse j yj iy
fsor hOjls HtsMlstse jtedesMis! HJOGdesL O.

Rdzlsj cteOydsdrd ®mEdeE MmMdmisjd3 o jHddasj dd
Mets ftojHftodwisdw slsCter a0jls detsd j g HisH BE
MstcOIsjedd BBMzEy do Odzedw s WOSCISdud ME sd3iz
sed Mai nt enance, CBM) d ftj Hdddd o dzt
edictive Maintenance, PdM) MmMlsOdsoe dlIs
sfls 8. [ Mdzeseo 52 ity - tEp@mlrd UIs®)Y d dizj 4 g AT
dodzOw d IsydzOw HJOcdsMisdScO Isjadedyj M
OlSCfLG)udW fsLopdtsp p uAMEdZ yf B Istits, f ¢t
sdw twjhjdd?2 d tBiMmfjudl! Ctizgdtshiz
f OcOd3j Istetso .

OCq’d3 5B tc@a lsEgizOIsdL Oydw HJOcdesMmisd S d
dzj edzts?2 L OHOY}2 d MbsOdaso dlsmw zhls tok
] Cls
dz

3

dz

Ty @ T

r
ds
s
s
d

do dztsflsd o Mozt teffjftetffte p dsHdpde’o . H d O da
JfStchgtmats Hdgdy JCdzd@is 6 Ols  dz0  dzj ts B s ) dztsch-O dadzr

N gEE- I
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BdL @y di3j dzd f§esMmists
Hso Odzdw ftcd Oo Oted W A
s dMmss
1{qr
dzj © " A s tc] Mtstets o
1 Olz &3y, QdB A d

d3®lscﬂQGE13| - 514 M.

2 10dlstseo Oi30s o B tots3igldzi Is stcd dzg O
sjrdzd yj MEBets MisMmissw dzd W
ZzOkz ydz j

¢ s dzls to ts dzw
/IR dzdzts © Oy d ts dzdz" j
Zsecdw, fw0OCkds O:
ftcOCIsdyj M 52
JLHOILj d S d?2

CsiBf toj MMstetseo d
BzHEM jEets: Istej dzH ' |,
dzf cOCIsdyd ME 2
L Odg' :

dz2" = MisOdzyd?2 H dzw
c19fr]<;G)W ¢ . 1.
|' 1 iu5)-24.8

YJ dzlste  cul 9284s dzd ¢
3 MmOBJdBttOn diO@s®®B [IS.C/O d
o' Woqzi ded W mdP d 85O dux dziEd O
or L tser d
MlskzH j dzyd MSE 52
RL HRQIs judd chigflg2@ias.igy. 509-511.

4 Rzlsj dzdzj S sz Odz! dzm 2
ftejHizfte] )y Hjdd"
[ JHO9JH] O, S. 1 .

o5 ods siftetefjurdss I o o jledgd)y H J

&dlsj 6Ok

LSy kOl Oydqd MdMmlsj & dstsded Ishsts d dze

o o yld.did. tey SO UASE oS

Wit d. dzsets s s BEEH M sicdzOw o k5 & d

Hdzw o toj
f totsd3r h
dMmfdzj Hiso Odzdty- o f

mMestcdzd ¢ MisOlsj 20 ztiuHzts dizO

i Cyts@ifpls)itcy WA :d d R L H @I j[ dz' ¢ ls@ sy dzts
ZzokzCde, 201

odzj Hicj dzedd My

otsL di3sy dgsmis d
¢ Sdav itgsPezydd

i3ts dzd B Otz tzc ¢ BB B 5

SkYeOL 59
1 J dgg0asC s
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V{1 3Zr 1Rl JrUUTRS #ROJHSRM 1 [ B[ f113Mm

Jtoj St [ . ). ,0. mtdg HefifCdd.?2 dzOkzC, oW j f

ANjJHjtOdz detsj cEtsfMikzH OtefMmlise jdedatsjy BB HY j Isdatsy
ormMh joets tsBtOL s Odad v

c[tjdBlzteeMCd?2 cetMmMikzHOteMmise j dzdz" 2 [k dz

lted ftesj SIsdetso Odedd MdMmMisjy di3 dzO sMmdztse |
oL dzd € dzz Is+  {ftftstdsete jhejdetadfids 1 € @y Mise O dzOIsjj -dzls dzt
Ledz sqekze hdrn dBilsteds. [ HBZOCE, Moty ds sy,
HsMisdy jJdedd tjLizdz OISO d dzO CO0¢dj yofmksd

Il tORE Or HOdds?2 MIsOIls: d BERZHEIS ttQ@Qiihdtsl
dzd WOyd Mlso © MdoOodBME dnr dzd 2tetsdzdz" = MJIsd 2 (&
fsorhjddy &ilsteds. 1 MOl j d BEHEI O
BsMmisd dzOlj dzsdzse s f osMistcOdzflso O, IsOC € OC
tejLizdz IsOIs.

sO0CxY] BERHEIS tcO MMdEleug ik d ]S Q) IsGsder’ z dziz
sO¢ d djlstsH™, OHOfIsdtetso Odzdz" | dd3j dedets 1 S5+

[ JltsH k BddyO02hds MmMiHj?2 o ¢ tideldsist s
dZsedud MS s fesHedyjdd) dHid &jlstedupync s
dimrtsHdIsd jIsBdIyYd ,dz dzF¥ tBEZYOj &3 dzj ¢ zOMiE-W d € C
tesd3 BdzdL sis! Bl JCIsktes IOy Ojls dna 2Mj B30
h MoMjHj2 dOftwvdkkzs dMftd LEzjl Il Mot
ormMsSdd d Bdzjj MisOB djdzfdsojj teg) IsttedgSjdr
MMdW¥WdeOlsster [ 1] .
1 sz tSBRZYJddw w184 SCOYHT2 B jSO f{tc,
3 ftetsmMistcOdzmiseo j. [ jlstsH k Bdzdym2h d.
3 dzOf tow Bz b : Hdzw desotse s tsBl j CIs®- a1
fiifpOdle sdzj J BdzdLSdmr {t BBBjHHJdEte dfO- B2
OjIsmw &O thdktsej dr &BIbE dJddzd ttOMMmist
Hsf sdzdzd Isj dz' dzr = f OtcORJ stetsea, o Mmw ddesstc 3O
Mistc Odzmis 9 O.

sdz¢ yjoOv ftodyddo, IYhsdaC siptsfipis? 2k wpaiplsy
d&3j Isted € d, LOC dz6 yoOjlsmw 9o Jjet dsCod dts?2
HOYJd dzj dzddzgj 2 detsets C dzOMMdW S Ol stc O, CBlstst
CtcOdzd yr ®BJYyHE CHZOMMORB], Odecttedlsds s dtcO,
Md oM BOW Cfgjesh s MY OdzO o dzzlsted & dZOMMBpP-r §J
CazOmmse " j, Ik o d&stOod dts?2 sCtc] Misdest/isd |
sdud mMScd fwOoddz dz' § MmMsMiud.

skh jMmlse j dzadzzt twtsdz? detwOjls d orf BtcOdzdzOW
mMilswao yoh j o fifnve ztftdipfOsdef LLtdzo Gsdzdz” | 9+ d3B 4 HHJ
ot tOmMmMlsswdzedy d SCmddzzmdzOwy BdddL smig- Mmls
dzdw tcOdpydtetseo Odedw MM H] 2. Clsts HJj&OjIs
Emlsts2ydoer d3: T otewWHSS MtsMjH] 2 G tcjOH jdagv jdlsf
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BOMh sOBtsd3. 1 jL dtttddOdzdL Oydd Odketstedilsdy dz
teso, vyYbts, Br ydes, EZakHNhOjls Bjlsted < d.

[HBBOSCB E d@GjbsHO jMmMis: d tetOded yj figd W .
sy Is dzddzj 2 dzes fp tcOL d&3j tesdz BOL "™ + d3B J H HJ] dzG 5
Bsdzl hsds Ctsdzdyj mMlsej tBi jSCltsa. 10 ft0OCIsd
o Odzgdzr 3 B IssHOBd fs5dMEO BddyO02"hdm dsMmj
jJd&3 1 3B jHHJdzE 59 .

1 BtedBOdzd L Oydw 14 gsj iemdfdizs Ha 9 Oy dgj 24 -d =,
dzv dedz' & @ Bj lstsHBo I ddi Qcjsdaiy ° Bshl§isg R, SOC
ZOof tew gz tsftcjHjdzvjls ¢ jdijlstcds dzOIs j dzls dats
B stedS tOMMmistswdedw, Ctslstster j dMfsdz? Lz Ismw

l CtsdzlsjCMmisj w18 §YBH L BBBJ HHJAzG Sdfs -1 tsdac
HWh d2 ducOl del g dested@3dOdzdL Oydd kOCts?2 9 jCls
ZOftcQodzj dgdj d Hdzddkz. 1 ttsBdzj B3O o Istsd3, Yyl
d3d 4 s EMmMks2ydets?2 dJdsjtwftejlsoydd d d@ydls
Hdzd dz@ Isd $MisO, k9] tc]j dzdats mlsidj Cdstistoj difdies dd d=zop zfy
tojLEzdz sOIsj] tOmMMmlsswdzedw dijyHEZ 1 3B j H HOf dzG O«
ted Oydd HBOMhIsOB O.

SBGHO ftwdd3dd dzv j simw dtstedsOdzdL Oydw, d-¢ Oy H
ded yudets? Hzd dzj. 4 JiBdBibtedyjMSd !t LdOYO,
M @®tsj ydtokzs smwv dz0 ftso jtondesis: cdf jtemW j
dgmCdzt ydisj dz' dets ke dzsor dzgd tOL dzd ydw a3d d3j 3 H k
Mo f OHOs Is dzOf tcOo dzj dzgdv ftodL dzOS 59, O dzj
ZOf Qo dzj dzd j, COC Oy fipdsj  MEGHEEEZH IS G 6]

Clsts WhkdzHOdj dzlsOdz! dets d3j dgv jIs ftso jH,jded
By Y HE detstedsOdzdL 5o Odzdz™ 3 9 J S lsstc Od3d fifils O dats ¢
dz2@ &3 woOmMmlsswdzad jdz. 10 fwOSIsdCj 1Ists tetcdo ts
Gtse MisOdsolgdGeEnf dz'sdg'dafs,y @ f stetsed GJtoddgisdw
dzv Is! Mw BBy HEZ fOCjlORd, 1itsaOdkd d tOL d&
oJtdWdecOydd {1 Ists st degdes CtedIsd ydes, f sls
sSHddZOSC ot Atetshts twOBBISOI: d deQ O dss P dzd
flsd d3d .

g4 btsySd Ltejddy flsddzddL Oydd datstcdzo-dzdL C
Hjdedj WkaSvydd tskjt'. 1 SCtdstOmksds das?
st BOddL Oydd @sHjd &syilk dMnSkmmnlsedj- dedzts
dz" {1t BB jHHJdddG o 'dG3] G@dzisdrs stcOndstsH d Isf- € dz
was. Clts ftedosHdls € dmMSkmMmse j dzdets RO o
| BedBOd&dL Oydw dzgj HBSfEMCOjl OCtEl, dsOC
dzts tslsdesfdlsj dz’ detsj tcOMmf sdztsy jdzedj Istsyger-, O
Isj dzlsdes] ftotsMistcOdzmlsots MisOdetse dlsfmw B tsdzj §
tOL HJ dzy dzgdg" of B3 ¥ HEZ dad &3d .

g4 fteOCIduyujMmMeis?2 btsysd Ltojddw destedzsOdzd L
fteOSCIsdu MSd dzaj dd&3idls e yd -« 1+ WWjLlIlstse
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dzz ¥ fdzts ) disstdnjlse' Iz j IsdzjH S sdzdzd Is j dz! dzts?2 tcOL d3j Is
BsHj &z SO WddzOdz! dz" 2 Mmazs?2 .

1 smdzy ®sBRYJddY MJOBMSB2 Milsd & o
HdzZv Holkzr Idfise fOtc: ftodsydlsjd dF -~ Bl
Ybsd dedSBs6HO daj Vo dfv s YO UiyfdsigaRjtelsiz diagde ddgzd
dzy dgdzr 5. 1 tsdzjj e, dr WteddO Mddddss L
LOyYydd d Bl Cdftejlsdes?2  fsnd BEZYJ dacfw .
Yyo22ddzs ddzd § Jjted dzgj My dzdzr 2 dL Htekzets?2 ©OOHOY
sthas tsflsd d3Odz: dz2f d@3 d ftedessHdls dzdets CIlstetsfls
tedyOlsjdz' dg' = tjL Edz IsOIstse .

Il 1t ssds Mz yoy dhsy dets ftedd3d dzdls: OBOYIsd
tesd3 fstese YsHBdO]jlsmw d&zO thdtsej 1 B dtec
lJtd3i stedyj MChlsa isjsls Messdstgls CtsdeS tcoj Isdats?2 &
mMMmistsw dzd 2 , ColstcOW GflsdBzOdz? dets tcOL H j dzw
ter M Itsy¢d Ltcjddw L OHOddDs?2 d&ilktedtd ¢
d dimftsd LtsoOddd { Issets d3j IstsH Ols didg Iz jdis fighav
sjteftcejlsOydw EkExj MW stcdiddtctseo Odzdetsc ts dzOIs j c
[ Mdetso dzOwW yjdz2 odzj Hicj dzgdw OHOf Isdo dese s
B esBdMMmsd @3 yHE ©OL ddyd &3 ISJfOdid r
Hjdz2 MisOdetse dlsmw Btsdzj J Migdblgdzts? dzts oted = | |
dzd 2 sHdRZOCt oMy s ydmdzts st kzh j dzder =
BdZWJIS 9" Bt Ols! syt iz, 9 (Bltstets? H S
. sy desf sdztsy dlsj dzr dz" d3d d ztsy detsteidsted y
Isdzts?2 L OHOyYyd [ 3] .
sOC)Y jAii3sy dets HEsBdIs Mw jhy Btsdz hjets o dzd
dzste@BOdzd L 59 Odzgdz" = + d3B J HHJ dzG 59 . SBEHO O
setcOded Yyj dedesdz HJ O OL sdzj, ©WOMYPtcj Hj dzj dedWw
MlsOdzsoWisw Bisdzjj SCStdif OCIsde tskdH jddzOej s tf de@s2d
fstese §jtoj dzsmMddr &3 d@3jyHE §J0OCjlORd d
ZOyddzOjls L OoadMmjls: tsls d3dOMhIsOBO 1 kB j HH J dzac

{Mdeso dzr d3 tsctcOded yj ded J d3 d3j IssH O W o dzw j Isfy
ftosMmMistcOdzmiso © d L &Gy dliidz'Hdits - L GOmimdslks v dzd 2
fjtcokzs ByjtjH!, M otLdBsydr &3 f jtoj Cter Isd j
fOtc o9 ftesMmstcOdzMlseoj. 1 MdzeyO] Btd WG
tese BjL otLdzdSC detso jdzdw tshdBtsC. RLO 4 Ustis G ts
d dziplstelz d3j dzls Is tsydats 2 dzOfnlstets ¢d, O dzd L Od3d ©

g4 ftOCIdyjmMmEis?2 Istsycd tGJdZ OHOYIsd o d
tedC, MftsmMlsQoaddr 2 M Otwrdlsj Cls Iz'u;dzr By - 2 dzlz
ydmdzdilsj dz2 dz" = L OlstcOIlsOn . [ fudstgdeizts LLGBER) UsQ -
Mils 0o dzj dzd v , HiHEZf dzd S Oydd d SCodzlstetsdzv H s
MrtsHdsMIsd L OHO® Isw W 9 dzts.

t OmMmdstsIlstej dedz" j] By IstsHT fHtsor h jdadw COyg f
stedJ dzZlsdtetse Odz" dzj O dL d3d dej dzdy Otermdslsy G Is
dzsts ftesMistcOdzMiso © d ddzlsj teftej sSOydd tdOMMIsH
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ctsMis© o3 sted € @Bx; Brils: HBfMisdecdzkzlsO L O
MW stz tets o Odadz” A d3 JHHddze 89, BJjL bkEfMmdzkyjc

[ JjlstsH k Bdzdy02hdr MtsMmjHJ R HYtd s§ st tzg
dzts or ydgmdzwils: MmMatsHMmlsets djyHE fOLOBGE- [ |
Hdls! 1 BB jJHHddEd ¢ JHdddtdRkkz oL d&jtlkz, yYlst
Yyjdzsds d eodzdw jls dzO Htokzedj dBjlssH' fmor h j
ksets stese O i3ryjldz f sy ydmdzs shdets¢ Mt
ZzOMmlstetsd Is ! UJ&J:BH sls fsdzsydlsj dz dzgte s € ¢

Il Mo Ckfdtsmisd ttOMmiiclstej dzdz" | dBjlds-SHT
cdS MdOodme dn @JQdemw" Milji?2 ot e d
b dzsy djteigddils j Slskter , © L O Mmyyl shdr iodk] dzdat
Is§ dzls dzts G 5 ﬁmBmBmOQMBaG d dqdzsjtctftcj s@ydd 2
dzdtctso Ols' digj ssHT HdzW HtsMIsdy jdedw dzzyh jets
lIssdg dzgj f jtoj sBEZYOwYw dBsH | dz' .

sf diMsC dzdlsj cOIlskzter

l1RG &ZOIsts9 O, ) o . [ dJbtsHdud MEts] MtsB
O d dzdzts G 15 BBtuMmmms /K NIN. dé .k RcdzOIsse O, [
AJHWdzddz // Moder n i BO25.Tasp e dlni 4R e 280a4r c h e s .

2y OmMsdSCs0 0, 1. ¢. 1dH jedsldnd Wsd o @Y dig + dsdsu
ssCd © bkmMztedwWwaes BGeteOdzd yj dedztsmisd H Odzdzr = /
10Bdy // 1 ijMmlsddS o¢Hrecj2Mitets ctMmkzy Otcfls
fls o j-difddss] B3OIsdud MEdJ d TRQAKId2d BJ( iPS4d6,)-98dBO 2 S d .

3[ - OBZdzOH , 4 . t OLOBBISCO d dMmdzj@tse Od
tdmd tjyd djmétsd ¢dr Mdejtse [/ w. [ RO
Journal of Open Information Technologi€x2025.7 u . 1374 . -481
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UM RY[H8S] JIRuOTR[ HRWWRJFd I3 J1uU0Y]

CARTt rJtrd4484RR 1 c JAr1srR dU0[R[[JHUR R

Yot ofruotfd farftorfloérrRc 10 PHP

lzdzt €59 w. ¢. , Hie JliciG dgo dORS, (oW j

AJHJjtoOdz datsj Gtsfr] HOtMIse j dzdztsjy B ¥ HY J Isdats
r h

z
jJoets BBtWOL 9 Odad W
Me d2 ¢ izt Q tddjsfalsjj dsda" 2

ZOMmlsswh j | otcj &Y ktetse jdz@ Isj - dzetsHizse 1L
J ®BJlssHtss BOhdJqddtses tBlzyjddw o tLOL
Clsdodzr =« ddzmlstezdzy dzlstse Hdzw yd eS¢ d (
dz' L tso Oded § dg'dinls lz@B e WBEPHIE@de d tcj Odzd L
ftsLotsdzw jIs Mmkh jMmise j ddets ftseor Mdls! Ists
szo[ MsddismMisd d HJOf OLtsdzsea f OtcOd3j Istet
sz HEj s sS@iBflsds fbetscdtsL Jteso Odagfv 1 C
dzdw o ddgy j dzj tsdetg B ktf 5O A ldedfslL jc O ydzesmisd, = -0 sy
desdztse d yd M& 52 dzj L Oo d Mg Kjiscm osvis dfy dirfs DR AFSE
tcOB 5ls j dimf sdz L zj Ismw ted Gtod MM tsdadzr 2 o Ot
Regression Trees), tjOdzdL e Odzdzr 2 dzj § st
vyists € OMoQ jsdywa telj®dzdd ud dzdsitsls f tod € dzOH dzlz ¥ s
ityj s 0 M d@sMmMisd tBBttzHtse Odedw s ( da
ityj S O HsfkzMmMisddr 7 HJOY OL sdese iIs$ dzts dz
tcO) jdadzr = © ftotsy,j dzlsO~n .
ljtwjntsHY § i dinOip & b)td dds § 394, dOisjsfBO] s
Mstsdls dL btejr ktetseodzj?2: M2 eBERZyjddw, f
{ Mdzd € t5dz€ tc jisddta 2d tedsmolOUsj dzgd v f toj H Mis Ao dzj dz
tctso Odzdz' - CdzOmmtse Order s, COYHT 2 @ ¢
yk/ sBi jSIs. wdzs2 ®BBHJ dy R dzdhvic Oalzd ¥ @Y L bsdgj 14s
mMdzs?2 ddgW jJtoj dzlM©O ( Equi pment Predictor) L O
COST d DELTAS.
[BhOW OtrdlsjSlikztcO ftcdo jHj dzO dzO tod Mk dz

)
(;ItGJdZB tc G

d
d
S

I5hssq_

J
tcJ dz
LY
RMY
P P,
Y d

basa paHHbIX —> Orders (0byuetine) —> JSON mopenn —>1 EquipmentPredictor —> Pesynwrar

bocar / Manipulator

t dMedegB NIOWY Oterndlsy SIsktcO MdMmlisj d3

F Odzde{ o dzj COs siw  dL OB dzd y, § WndfsLHdp@H P " &
thHiso DV Hlsyds COY HEEE GBI jSO W¥dCmdlj ks
HdOf OL ddalz) ddtsD .f sSH YJ EO@UAR s tcOnyisfsdzj dzd j stsB § )
dqLosHdBEMIS! 1 CMfjtedd) desO  Cmdstesd & O

[isOddL OydY Md®jedfibd®d j H3 dzO
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COST + DELTAS (Bbixoa

t dfkdis g sDedL Oydy §sdkyj dde 5 fds] o

[ Odzj J, o AT fipgjtdsssHisD, B d dzOtedztsj dH j toj
BdLdtelzjls ftej Hdzj ¢ o GH tafCls)ddutisz, 5 Oty H o SO L dzO
s lsfpw oMy HtodLdOCd d ftstesed dgimydHtdzO jHsdv¢ G
Bdjdzdd M dBBOCHdBOdz dzf f fdedy J ded j i3 sh dBSC (.

sdzj HEZJIs HESB@Y JBEOyHEHEL SO GBBEkzHS O
dzOw tj cte) Mind sdzdzOWY BBHJ dz' .

1l totsd dzdze mMistcdtelz j O3 WO i) dzls s d3 tsB L
(MachineCostLearningOrder::render):

$this>model>fit($Xtr, $ytr);

$this->saveModel();

$pred = $thissmodel>predictBatch($Xte);

$metrics = $thissmetrics($yte, $pred);

[IsH ] dz dztscts 9o dzd B3O dzdyts tsL @ figalrlz ¥CAQHES? sy, &
sBkYyoOjlsmw lsHjdz dets] HJjtejot, HABOCEH-9Mmj
L &zO0C s, 02¢ dxQEOm.h d

t OmMmdstsisted o3 Metsls o jWsth®® dg p dzlg 2 5B Iz
(MachineDeltalLearningOrder::render):

$this>modelMin->fit($Xtr, SyMinTr);

$this>modelMax>fit($Xtr, SyMaxTr);

$this>saveModels();

1 BBrBHd B HeHMldd, Mybis d MAX tBERZzYyos |
l Mdzj HiMB alsdisd Hi3s )y dzO MdlsEzOydw max < min, 4yl

1 st g sdz' LEz2jIsmw fteOQoaddzs Cstotej Sydd:

$min = $this->modelMin->predic($x);

$max = $thissmodelMax>predict($x);

if ($max < $min) $max = $min + 1.0;

l Oy dzr &3 OMY § ¢ lsts,[jglsN oHdMs L |4 flp'ts lelsizd W D/E-L T AS
LEzjlsmw tOMm”N C{tGJdZer 9JClstste { tod tcdpO Ififilsds,d3 o !
ddismls! hBsyjls Brils! LOHORO ostekzydzzs ddzd oF
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Y Ists COMOJ Ismw f etsyd MW J thetg slandzs icd © 29 ©
EquipmentPredictor.

(6 §fMmdzj fyse Ols P izl ez6 :

1. Wettdidteso Odzdjy fHtedL rOSCs9 HdAzZw COST;

2. fwtscdtsL COST;

3. Whtediddtotso Odzdj tOMmh dqicj degdetsets o j CIststc O

4. ftesecdzsL MI N/ MAX;

5, Mted&zOfmtse Odzdj MI N/ MAX.

l otsd dzdzs Mlstedtelz j d3 1 Iskz  WitdsChpdd3 jHdidsots@ils | df dadet
(EquipmentPredictor::predictMachine):

$predCost = (intpund($costModebpredict($xCost));

$usedCost = $costForDelta == null ? (float)$costForDelta : (float)$predCost;

$xDelta = ..., (float)$usedCost |;

$min = $this>predictDeltalnt($deltaTrees, 'min’, $xDelta);

$max = $this>predictDeltalnt($deltaTrees, &x', $xDelta);

if (Pmax < $min) { $max = $min + 1, }

rdzv syjdeSd + BYj ZEPo ZBMphlso O o f tsdzdz™ j§
B3 sted ¢ Od3.

t OmMMdsslsteddz o tsftetsMmr [ Bie P dzf dzedys - 0 ez ezl B
l1tod COEdgsH j dzr rRtcOdzdls BHBwEOBRFK] B Stc] DEJ 9 /

l C€Oyjmlsej ftodd3j cO § tod o JDELTAS: 21 totsh | dzdz

{

"version": 1,

“featureNames": ["VENDOR_ID", "TYPE", "EXCHANGE_TIME", "STR*
AGE_COUNT", "COST"],

"min": { ...tree.. },

"max": { ...tree... }

}
lLOddismeawL s IsOBdzdy d BsHjdj?2 HtwdejH

MACHINE_FEATURES Machine COST machine_cost_ model.json

MACHINE_FEATURES Machine DELTAS machine_delta_modeljson

ROBOCAR_FEATURES = Robocar COST/DELTAS = robocar_*_model,json
MANIPULATOR_FEATURES = Manipulator COST/DELTAS > manipulator_*_modeljson

{ dfkddq OY ssMmowr ! kOsBddy d &sHj dj?2
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HOYOSCdd3 cdigbszdss so Odzdy CART tBJ M J yude O,
feshisizy ] i)l aQmfeEn) dd Hsissd iBed.L GQCI
ftsor hOjl EMmbs2ydetsmls: d1 ©Stedgjj G .©det§ iPs' s
Mtse Odzdw MI N/ MAX ¢cOtOdzlsdtelzils WdL dlydigps zs
Zs®terdlsj SlskztcO® ttOMh qtow j B3O d dBsy jls ke ls!
Hso Odzdw d ftedL dzOS Od3( .

¢
s

s dMsS dzdlsj tcOlslzter

1 uvsdBOMmtse O, . o . ddzOdzdL d tsyj dz€ O
sBtsteczHBO OdedwY / . ¢. UvBEBOMBSa O [/ / 1 tsB dz
120190 34. -55.2

2 Jtodzse, . ¢. ¢ts3au[al§c;rl|@j§3[Ithacﬂserq$sd3Wths(mizcm15"
Ctlef dz" ~-f otgBSC Ists0 /g ¢ . J/tddzBlotg s 6t te O dfdzdzOg' ©
tod V20217 v . 1214 . -8124

3 [ slRsayjosO, ¢. ltwodd3jdzj dzdj Odzetste
Bdes e ¢ zOMMso 52 deOfr]fr]q’ decoydd [/ 1. tep. [
BOIs d s, j dzdgtets o Odzd | , Qo lstsdBOIsdL ORRY) : Kibtsj € Is
IJlezdzOthSHdanOQdHﬂIledﬁﬂlOW CtsdaW j tod dzydvw Mmls
BsdzsH T A Izu_cjdz,f"', fsfmowhy dzdzOW f ORRVIsef - L Oo
dZOW Isjrdzd C O" wtsMmded dzO 1 j Istc O RHoDdAtS o ufdy OV dzt
22123 dgswBtoW 2021 EBBHO [/ TLowwdzice @C ydp 2z v
GsmMizH OteMmlise j dedz" 2 Isd mdzd Ui pms dB.7zdzd o J temd s I

4 Jkzd SO, ¢ . ltsctoOdIBBdetsy tBQ-MY J
dzd v UtGlSC{LSBHfr]ISSJdZdZEIdZISBJlﬁlIE®ft]ISQ|)O IR.u .t j@ccj
9 ttsd3r h daj20a%ismistf2ge.. -33.1

5 Jkd ¢se, uw. ¢. o¢olstsdiBOIsdL Oydw ftets,j
ftcjHftedwIisdw [/ d o . | zdz €S B9, ¢ . R . o J
ted 6 d s5dzOdz! dzr 2 aﬁigjz,dz,lste 20tz ©  "§2fls | Sclfd@'dds g ) j :tc
Me 2 delRjldoyslasd yj MS 52 € tsdaW¥ j 0 dzyldjde, tc @ devj dzslz2c
[tojdzBEZtcg: [tjdzBEZteeaMC d2 ¢ Mk Hd.tcMid8sy. tzdz 2
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Jeter dzve J.dw., tEkmMwje ¢. u., C OdzH .

ANjJHjtOdz detsj cEtsfMizH OtefMmlise jdzdatsjy BB HY j Isdatsy
orMmMh jets tsBOL 59 Odzd W
c[tojdBlzteeMSCd?2 cEtMmMikzHOteMmise j dzedz” 2 [z dz

utsotej d3jdzdz’ j] COLsEBEOdEdj (4 Hz§ 6§ )stcL Odzo
BB Miss & B MY Jyud dedd dzOH Y descts { dzd te G s dal
d Bl jCIstse dqdeWtcOMlstczC Iskzter . t OLoadls@®j tcC
L s stchdzgj or n EMsOdso ¢ HJj Bsdmistcdiczjls EZMml
Yylsts ez itksd OC HMiskf dzsMmis ¥ Istsf dzd o d&g-~ (6
9 jlsmMisoekzs hdr Isj-detsdzse d?2. [ MsBlzE OCIEZOd
BOdzs?2 G jdaj eOydd o § OtcOdzdzj dz' desdz toj o  d3J
fplsg a3 (rSw) t6Mmidd [1].

1 OtcOdzdzj dz' dzrf 2 twPyEBIMsOp itz deEd tOB-SIskz
hdhOjls tsBtitkzHtso Odzdy Bls  sdztdits¢ , 9" L o 0Odz
Mil' ¥ Bh jets fftsdz L s Odzad W lstGJBIles tej N Jj dz
MowL Odzdzr » M BteeOddLOydj2 +W¥WjClsdomksets
Mmis+ 6 yOMilsdztsmis d, JMmMdzd cjdzgjtedqtokze h jj BBz}
sflssotsetts tr dzgC O 1 dzj SIstedyd MEB2 1 dgj tetssdd (
1 dzgjteecdd o Mlststetsdzz [ C o ¢ m '
fdudls! fitejlststd OCIsdo dats R dep iy~ o d ¢ B
Hsf Emlsdd3r = L dzOygj dd?2 [ 2] . ) Istc OH d Y ( ts dzdz’
tcOB SISO Is dz20 dzsC Odz! dzf = YslkteiBdlsjdzi 2. 1 t6,
ZOctokzL 8¢ EZHOdz] dzdzse s  dzgj teetstsB) J SISO -} &
B3 6O 1@ teqCslasko dats 2 @Bﬁusmbd, Yybsts fsLiesdzdls
dsdd ydi M sets L WWjiClkO.

rdzv toj OdzdL Oydd ¢ tsmlsOo dzj dedets?2 yJ dgd- dzj |
mMedms LOHOUVY:

- tcOLtOBBISCO Mok Iskztodzts?2 Mna j 3" O Mlis.
yqdq;

- B MY J ud dedj Ists ydztfsiplls oL jdig dietsfrpllsdd? H O dzde

- 9'"BBte d SdWdekzteOydwy ftotsdyr hdzj dedz” =

- By M Jydddd dOHJydtshisd COdOdzO Mo wL d
qdzsj cteOydw Mmdmisj 3" Isj dzj d3j » Oded & o

ltesj CIsdiecseo Odzed] MlstckzC Iskztedzes?2 Mmnr jJ BO- mqm
dd tc O GC PP UsH Qigidefsjc sztctso dzj o 52 Otcrndlsj Szt
Btste Isjdzj &3 Istedyd MSdma HOdzdzr =, dm § Jtcj H O
tc] sSBtcOL 8o 0Odzed] HtoslkslCsdzse d ddzlstg ocdfdOdg d &
so Odzdw dzOctelkzL C82 |1 Cu. MisG kzt€ dsfipltcdiOjy - -t |

Y
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tcOL 503, tcd OdzdL Oydw sfdmOdedzts?2 Mdmlisj o3 st
110, ftLrotsdvw HBMIsdyY!' HGY tdddls| ddbktsc s
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508, BH&OCK LOSOW ddisj ¢ td@aPdizh sl tc fB b} s toig
sdedz’ 7 toj Mktemtse, dzgjHsMiskyfdr » HdvY Bd hdc
BON d des s tets j dad W .
ddzj HEo Olsj dz' dets, Wdr &sCOd dF & tejh j dzg
o Mtj HdGADE , BjLbEfdso ds oL EOMSOIs.
SOC {sCOLOds o0vY 4fd M lasjlsdCq Dfles MRds0 j s

Jdzdzts? WlkdzCydj?2 c6jdzjweOydd MBPRLY] Y] Y Buwdd tof
BdBd&zdtslsj S MIlsOdzH Otelsdzr = dqLHJ 22, ylkts B,
LOydd [5]. [HdOSCts 1 WWjiCldodesls! H Odzdatsct
G rOdedL dii3se fMj ZOdzelsd yj MSEsets OdzOdzdL O d3j Is O
Cotetcj Clsdesmis CdzofmmdW ds Oydd, O Mmdzj Hs9 Ol
(eS| ot ddesetdd L OadMmdls tls HdMmydf dzd dzr Gt
B H § dzd

g Iy d Ltcjddw Bdfls jOdgdetsdafiO Istf]ts wf dctise O dzdz
9 0ded® Isj ndetsdzisé d Cdr ftotsyj Mtse MmMissteC d

ud
o 0dedY MYJjydwvdecoydd
¢ OdzOdzd L Qtsdzfr]lstslzf;uq’q d cff zOdedtctseo Otz j to
oJtClk Isf sdfdztst stetcj € Isdz d MmMfis@g®lstda Glg dze
HdzZw fsmdzj ke M jes f zOdzdteso OdzdwY s jJ tsOyd?2,
sO0Cdd3 tsBtOLtsd, OolstsdiOlsdL qtetso OdzdzOW
COC CodmMstckzCIststeMCd?2 HBC EZd3j dzls, Izt tdf)CS Isd
tcsoOQdzd jd3 d ftesdL o tsH Mise t5d3.

Il Emizsedwes BGEOdzd yj dedets? ddzlsj cteOydd M
&zZOdetsdzj J tOydqtsdzOdz' dz@ @3 ftoj HMIsOo dzw j HeW O3,
Cd dO0 thmdsej OdOddJL O Isj ¢ Mis o't dzO 5 i dzg &
dzO0d d3j dzts @ Odzd v .

[ Odzdz" 2 @ fYtsHatH dzgj btejBlkZjls HMskzfFO ¢
Cijtdsjstedd, dets dMmfsdz LEzjls ddaW stedsOyds, ¢t
BsHjdzd o Mtstslse jlsMlsadd M Istcj Btso Oded ®esd [
ydd disekzls B ls! WistodsOdzd L smeOfl , oy ot Hijts Ldatsts
ZdL 89 0Ol dR o o9dH] fttsctOBRdasc s -ABsH Iz dzw

[ dzv ftsorh jdedvw HBflstse jtodetsMisd d frHstilse j
ZOcOjIsmw oBiBjlstsH ftsMissBtOBtslsCd Mstcz®lskzter
9 Odzdz" = f tcOQo d dzO KRG t<Kdgif Odfrplfy) ddzlsfitoQ y dulz Is ! dRj-IstsH C
stsRZOIsdyj MStsdy sftejHjdzjdedd Isdif O C Oy HBEE A
dzd yoe, culsOdzHOtclsdes] dLHjdzdje, c¢f[ OlsjtedO
L dzOyj dzed v d dzO@Okdgddetzds®ded VY sBW L Olsj dzt dg'-7 H d
] 03D fMbec OMdas20T s 2. 101

bz stcdIlsds cOBtsSlsOjIs MdzjHikzs h dd3s B ILOL tSd3.

10 fjtcotsds 1 IsOfj Mkh jMlseo dzw jIsfw df-L o dzj
stso dme sIe®E d Yidedplaj @M M Q. I ey C OYg-HBCE IS
dzj dzls© fmydils™ 9 Os Isw f sdzv ¢ [ B.sL d2OyYj daed j &€ d

 Odzj j fteddsjdav jIlsw  tsfdzj Hise Olsj dz' detsfyls -
stcj Btso Odad W T2Qals R .MOBECIskztcj M jyd¥ dsc oyd
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1 Of ted B4 te:

i d mMdzd BBBSL dZOYJ dzdj dzOyddzOj smw M ¢4 J bt
hdWt MisOdmBcts®@ dzls Glsdesmd Is Medz’'Cj teddw H jj diafzw &

idmMdzd tBGL dZOYj dd)y MHjteydl Istsyttz- ( dzc
Hijtey dls ftedL dz@ 9 tisds fyle @ dzic®wmsZ®" j H ddzd yoOe ;

Td Mdzd dzOd o3 detso Odedy MBHJjtY dls Mzsa O ¢ B
CiBf sdzj dzls sOC Y] CZOMMdW dddekgzfne, s00Oy &
MlsmMisedd hdWtcO MisOdzH Otcls O;

id Mdzd dzOd d3j detso Odzedjy o ¢zt yoOJ s Is] ted3d dz
o sdztsiC @R sdzj dzls tSlsdesmdlsmw € tOLHjdzE ¢f Ols

Tofmj tMsOd dz" | Stk tsdzj delsr , dzj s ©Oah
Czommdw dydeky bBQwde O

]l sHisBdzr 2 Y BSHaBH fYLodzwjIs CBttej fidsdor
dzj tOydd Mfjyd¥dcoydd, otLddcOshMdj fted
BsHjdzd ddzd M sdz L so Odedd dzgj "IsOlsdzr = BdB
imMstezC skztcdtetseo Odzdz” 2 M figdsty §<dstalt oc@pdits?ts off s
slso jlsmMisaedd M Istc]j BS2 Ozl BE slsfav2 2C 108 M
Excel, XML dd&d PDF.

10 tedmlkzdeC ] 1 HtwwdojHjdz Wts
wirrg¢j Python, HJj®&Bsdhistcdtolzs h

def classify component(designation: str, name: str) —str:

Knaccudunupyer komnosenT no I'OCT 2.108-2021 Ha ocHOBe 0003HAYESHUS H )
HOBaHMHS.

Bospamiaer tim: 'Jletans', 'Coopounas eauanna’, 'CrangapTaoe m3aenue', 'Marep)

designation = designation.strip().upper()

name_lower = name.strip().lower()

# IlpaBuio 1: cTaHZApTHBIE H3NENNS 110 MNPy CTaHAapTa

if any(std in designation for std in ["TOCT", "OCT", "ISO", "DIN"]):

return "CrangapTHOe H3eAHE"

# IlpaBmiio 2: cTaHapTHBIE H3/IENIHA 110 KIIOUEBEIM CI0BaM B HAHMEHOBAaHHH

std_keywords = ["6ont", "raiika", "maii6a", "BuaT", "mmmiska", "mradt"]

if any(kw in name lower for kw in std keywords):

return "CrangapTHOe H3eAHE"

# IlpaBuiio 3: MaTepHansl

mat keywords = ["cTans", "amomunnil", "npyrox", "mmct", "nposonoka”, "Tpy6a"

if any(kw in name lower for kw in mat keywords):

return "Marepnan"

# IlpaBuio 4: c6opovHble eIHHHI (110 CTPYKType o6o3ragenns no ECKJT)

if "." in designation and not designation[0].isdigit():

return "CHopodHas equHAIA"

# Ilo yMom4aHMIo — AeTalb

return "Jletans"

it dikztzsE A tcOG d&3j dzls f tots G tc ©dzdzdats 2 tc J O dzc
Oolss®OdU] ME B2 ¢ dOMMdY¥dcOoydd € tsdf sdzj dzls t

b stedlsds dzj ¢S5 OMh dtow jlsfmw: dsy'dss Ht
MCdrn COkOdsctse, fsojtilk t -BPhDlg] B=M H
Plstsividd Y dfO §fsLdydd.
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