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Anomauin. B pobomi posensoaemvcs Memoouka po3poOKu aneopummise ma npocpam
PO3DAXYHKY, ONMUMANbHOI NepioOuyHOCmi OIa2HOCMYBAHHA CMPYKMYPHUX OOUHUYL 00 €Kma
diacHocmyeants. Jlosedeno, wjo piuieHHs w000 epekmusHoi eKCHIyamayii NOSUHHO 3a8XHcOU
NPULIMAMUCS HA OCHOBI 8UOOPY, AKULL MOdce OYmMu KpumepiaibHum (K 8 pO32IsAHYMOM) UNAOKY),
601b08UM (Vc8idoMmaenum) i eunaokogum (inmyimuenum). CmeopenHs 0a3u OAHUX NOKA3HUKIG
HAOIUHOCMI 003601UMb NPOSHO3YBAMU HACMAHHA BI0MO8, Kopecyeamu MidiCpeMOHmHI npooieu,
naaHysamu 00csa2u 3anacHux YacmuH.

Ompumani  pe3yniomamu MoXCymv OYmMu GUKOPUCMAHI 8 AKOCMI SUXIOHUX OaHux OJisl
NOCMAHOBKU [ BUDIUEHHS HU3KU 3A80aHb VAPAGIIHHA eKCHIYAmAayitiHow HAOIUHICmIo ma
0IA2HOCMUKU MPAHCNOPMHUX 3ACO0I8 MICbKO20 eeKMPUUHO20 MPAHCHOPIY.

Kniouosi cnosa: cucmema OJiaecnocmuku, napamemp OIA2HOCMYBAHHS, NEPIOOUUHICMb
KOHmponio, 00’ekm  OiAa2HOCMY8AHHA,  AN2OpUMM  KOHMPONIO,  IHMEHCUBHICMb  8i0MO8,
MPAHCNOPMHULL 3aCib, eheKmuena excniyamayis.

ITocTanoBka npoodJieMu.

Excrutyarariist pi3sHUX TpaHCIOPTHUX 3aCO0IB B rajy3l MICHKOTO €JIEKTPHUYHOTO
tpancniopty (MET) cynpoBOJKYyeThCS BHCOKMMM BHUTpaTaMd Ha MIATPUMKY iX
Mpare3gaTHOTO CTaHy IIPOTITOM YChOIO TEPMIHY eKCIUTyaTalii. 30epekeHHs
Mpare3aaTHOCTI TPAHCHOPTHUX 3acOo0iB 3a0e3MeuyeThCcsl BUKOHAHHSM TUIAHOBO-
3ano0ikHUX poOIT 3 TexHIYHOro oo6ciyropyBanHio (TO) 1 peMOHTy, a TakKoX
M03aIlJIAHOBUX PEMOHTIB, 110 MPOBOJATHCS JIJI1 YCYHEHHSI BIJMOB, SIKI BUHHKAIOTH B
MDK PO UTAKTUYHI TIEPi10/H, 1 HECTIPABHOCTEH.

B nmaHwmii wac Benuka yBara TPHAUIAETHCI HEOOXITHOCTI BIPOBAHKEHHS
TEXHIYHOTO J1arHOCTYBaHHS B Tajly3l MICBKOTO €JIEKTPUYHOIO TPAHCIOPTY, IO
MOCITY>KUTh OCHOBOIO JUIsl MMOCTYMOBOTO MEPEXOJy BiJl IUIaHOBO-NONEPEKYBaIbHOI
CUCTEMH PEMOHTY JI0 CHUCTEMHU PEMOHTY PYXOMOIO CKJIaxy Mo (PaKTUYHOMY CTaHYy.
Kpim Toro, micisi BUKOHaHHSI MOTOYHUX PEMOHTIB HEOOXITHO MEPEBIPUTH POOOTY
BY3JIiB PyXOMOTO CKJIaJy MICBKOTO E€IEKTPUYHOTO TPAHCIIOPTY, IO CTaBUTH MEpe
TEXHIYHOIO JIIarHOCTUKOIO 33/1a4y «BUX1JHOTO KOHTPOJIIO», MEPEBIPKHU MPABUIBHOCTI
BUKOHAHHS €NEKTPUYHOTO MOHTaxy. [lim wac pyxy eNeKTpUYHOrO TPaHCHIOPTY
BUHHUKAIOTh BITMOBHU CXEM YITPABJIIHHS 1 CJIIOBHX CXEM, MTOIIYK KX BUMAarae 3HauHuX
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BUTpAT 4Yacy 1 JOCKOHAJIILHOTO 3HAHHS CXEM €JIEKTPUYHOTO TPAHCIOPTY. Y 3B’SI3KY 3
MM TIEpe] CHUCTEMOIO IarHOCTYBAaHHS EJCKTPUYHOTO YCTAaTKyBaHHS CTaBIISATHCS
3a/1aul BUSBJICHHS] HECTIPABHOCTEH 1 MOTIEPEPKEHHSI BAHUKHEHHS PAalTOBUX B1JIMOB.

[Tim gac po3poOKU MAIarHOCTUYHOTO 3a0€3MEUEHHSI TEXHIYHUX CUCTEM, y SIKUX
Ipolec 3MIHM KOHTPOJBbOBAHHUX IMapaMeTpiB € Oe3NepepBHUM, OJHIEIO 3
pO3B’s3yBaHUX 3a/lad € 3a7ada BHOOPY paIllOHATBHOI MEPIOJUYHOCTI KOHTPOJIIO
mpare3aTHOCTI 00’ ekTa AlarHocTyBaHHs [1].

VY gKOCTI BUXIAHUX JaHUX JUIsl PIIICHHS 3a7a4l BU3HAYCHHS TEPIOAUYHOCTI
KOHTPOJIIO TPaIe31aTHOCTI BUKOPUCTOBYIOTHCSI Pe3ysIbTaTH PIlICHHS 3a7ad BUOOPY
Ha0opy A1arHOCTUYHUX MapaMeTpiB 1 BUOOPY palllOHATIBLHOTO aJIrOPUTMY KOHTPOJIIO
npane3gaTHocTi o0’exkta miarHoctyBaHHa (OJ]). Pesynbratu pimieHHs wiei 3amadi
BU3HAYAIOTh BUMOTH JI0 KOMIUIEKCY TEXHIYHMX 3acO0IB J[IarHOCTYBaHHS, a TaKOX
BUTpATH Ha JlarHOCTyBaHH: [1,2].

AHAaJI3 OCTAHHIX JOCTIIKeHDb I myO Tikaiid.

Y pobGorax [3-5] mNpPONOHYETHCA PO3paxyBaTH ONTUMAJIBHUN  TEPIOJ
JIarHOCTYBaHHS HE pPE3epPBOBAHUX OO €KTIB O€3MepepBHOTO BUKOPUCTAHHS 3a
JIOTIOMOT OO BUPa3y:

T == 222, (1)

onm VO Z{
ne 7,— cepenniit yac miarHoctyBanHsa O/l, y skoMmy BiACYTHIH AedeKT;
A — IHTEHCUBHICTh BUHUKHEHHS nedekTiB B O/1;
v,— IHTEHCUBHICTb J1arHOCTyBaHHs 1ipu 7, ,

Busnauennss 7,3 ypaxyBaHHSM BHUTpaT Ha [1arHOCTYBAaHHS MOXe OyTH

T = 2'(T(>+IB),
V A

)
C,

ne C,— cepelHl BUTpATH HA OJHE marHOCTyBaHH;I, I'PH;

BHUKOHAaHO BHUXO/JAYU 3 YMOBU:

C,— nponyktusHicts O/l, rpH/Toz.;
C,— cepeaHii 30MTOK B OJMHUIIO Yacy, 00yMoByenui nedexramu B OJ1 i

peXUMaMHU J1arHOCTYBaHHS, TPH./TO/.

dopmMyJII0BAHHS METH TAa MOCTAHOBKA 3a/1a4.

Metorw poboTu € po3poOka METOAUMKH BHUOOpPY IMapaMeTpiB Ai1arHOCTYBaHHS
€JIEMEHTIB TPAHCIOPTHUX 3aC00IB MICBKOTO €JIEKTPOTPAHCIIOPTY, ONTHUMAIBHOI
NepIOANYHOCTI T1arHOCTYBAaHHS CTPYKTYPHUX OJIMHMITH 00’ €KTa A1arHOCTYBaHHS.

Jl7ist MOCATHEHHS] METH TTOCTABIICHO 3a/1adi:

» BUOpaTH palioHaIbHY MEePioINIHICTh KOHTPOIIO Tpane3natHocti O/1;

» BUOpatn HaOip MiarHOCTUYHHX TMapaMeTpiB 1 pamioHATBHUA aIrOpPUTM

KOHTpouTO mparne3aaTaocti O/1.
BukJ/iaieHHs1 0CHOBHOT0 MaTepiaJy.
B ocranHi poku nmpoluec IIarHOCTYBaHHS MiAJABCA OUTbII T[IHOOKOMY
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nociipkerHto. [Ipu pimenHi 3aga4d opranizariiii cuctemu aiarnoctyBanss (CJ1) cramu
BpaxoByBaTH BIUIMB Ha €(EKTUBHICTh IarHOCTYBaHHS  IMOKa3HUKIB, IO
XapaKTepU3ylTh 0€3B1IMOBHICTh, KOHTPOJEHPUIATHICTh 1 PEMOHTONPUAATHICTD SIK
00’€KTa Tak, 1 TeXHIYHUX 3ac00iB AiarnoctyBanHs (T3/1), 10 y cBOIO 4yepry, noB’si3aHi
3 MOKa3HUKAMHU, 1110 XapaKTepPU3yIOTh OPTraHi3alliio JIarHOCTYBaHHS, BUKOPUCTAHHS i
excruryatamii OJl. Pasom 3 tum anamiz mpouecy B3aemonii OJ] 1 T3/ npu
J1arHOCTYBaHHI JI03BOJISIE OOTPYHTOBAHO, BUXOSIYM 3 00paHOTO KPUTEPit0 opraHizaiii
CUCTEMHU JI1arHOCTYBaHHS, C(HOPMYJITIOBATH BUMOTH JI0 00’ €KTa 1 TEXHIYHHUX 3aC001B 3
ypaxyBaHHSM crieli(iku BUKOpUCTaHHS ¥ excrutyaratii OJ] [4—6].

VY 3aranpHOMY BUNIAJKY, Y XO1 aHaITI3y Tpollecy B3aeMoii enemenTiB CJ[ moxxHa
BU3HAUYUTHU MaKCUMaJIbHE 3HaUCHHS 00paHoro kpurtepiro (mpsmi 3aaadi opranizaiii CJJ
Yy 3HAYEHHS IMOKa3HUWKIB, mo xapaktepu3yiorb OJ[ 1 T3/[, mo 3abe3nedyroTh
JOCSITHEHHSI 33JaHOT0 KPUTEPIto (3BOPOTHI 3a1aul opranizamii CJI).

Posrnsn mpouiecy B3aemogii enementiB CJ[ mokasye, 1mo B XOJI aHami3y
HEOOXITHO BpPAaXOBYBaTH Pi3HOMAaHITHI (AaKTOPU sIKI ICTOTHO BIUIMBAIOTh Ha ii
OpraHi3arlio.

Pimenns 3aaui opranizaiiii mOYMHAETHCS 3 BHOOPY KPUTEPIIO SKOCTI OpraHizaiii
nporecy B3aemojii eneMeHTiB CJ[. Ockinmpku CJl mpu3HadueHa aJis IiIBUIICHHS
edextuBHOCTI OJl, TO sIK KpuUTepid Moxe OyTH oOpaHUil OJMH 3 MOKA3HUKIB, IO
XapakTepu3yoTh ePextuBHICTh OJ], 3 1HIIOI CTOPOHM JIarHOCTYBaHHS 3B’S3aHE 3
JOJAaTKOBUMHU  BUTpaTamH, 10 JO3BOJisie sk KputTepidt  opranizamii  CJ]
BUKOPUCTOBYBATH BapTICHI OLIIHKHU.

[Tlicns  BUOOPY KpUTEpIO 3AIMCHIOETHCA aHAi3 MOXJIMBUX  PEKUMIB
BUKOpUCTaHHA 00’ekTa. IloTiM BH3HA4arOTh pexxumu aiarHoctyBaHHs O/I, 3akoH
pPO3MOTY, SKOMY MIiAKOPSIOTHCA TOKAa3HHMKH, IO XapaKTEepPHU3yHOTh B3a€MOJIIO
enemeHTiB C/I. Bua 3akoHy po3noJuly BIUIMBA€ HAa BUOIp MaTeMAaTUYHOTO anapary 1
METO/I1B PIIlICHHS 3a/1a4 OpraHizarlii.

[Ipu opranizariii mpoiiecy B3aemoii enemeHTiB CJl HeoOX1HO BpaXxOBYBaTH 1 BUJT
TEXHIYHMX 3aC001B A1arHOCTYBaHHS, 1110 MOXKYTh OyTH BOYJOBAaHUMH 1 30BHIIIHIMHU.

IIpu po3poOii OOPTOBOT CUCTEMHU J1arHOCTYBaHHS SK KpUTEpii BUOMPAIOTHCS
MMOKA3HUKH, IO XapaKTepHU3ylTh HAIIMHICTh 1 O€3BIIMOBHICTH OCHOBHHMX BY3IIIB
PYXOMOTO CKJIaAy 1 €JIEKTPUYHOTO TPAHCIOPTY B ILIIOMY.

3a pexxuMoM BuKopucTaHHs OoproBy CJI pyXxoMoro ckiagy eJIeKTpUYHOTO
TPAHCIIOPTY MOXHA BIJIHECTH JI0 CUCTEM O€3yNMUHHOTO BUKOPUCTAHHS, TOMY IO 4ac
0€3yNMUHHOTO BUKOPUCTAHHS €IEKTPUYHOTO TPAHCIIOPTY 3HAYHO O1IbIIIE Yacy MOSBU
nedeKTy.

Pexum miarHOCTYBaHHS — peryJsipHUN-TIepioAndHui. Pyxomuil ckiaa MicbKOro
€JIEKTPUYHOTO TPAHCIOPTY POo30MBaeThCsA Ha N Ipyn BY3IIB (CTPYKTYpHI OJUHUILI)
MePIOANYHICTh JIarHOCTYBaHHS KOXHOI Ipynu r,, ie{l,N}, moBUHHA BHOUpATHCS 3

ypaxyBaHHSIM TOKa3HUKIB HAIIMHOCTI MMX BY3JiB. Tak 5K, I PO3paxyHKY
MMOKA3HUKIB HAJIWHOCTI BY3JIB 1 JIETAJIEH EJICKTPUYHOTO TPAHCIOPTY MOXKe OyTh
BUKODHCTaHa  METOJMKAa, 3aCHOBAaHA HA BHUKOPUCTAHHI 3aJIeKHOCTI CepeIHBOT
KUIBKOCTI BiAMOB BiJ HapoOiTKy (H-xapakrepuctuka) [6—8], TO HeMae HEOOX1IHOCTI
BU3HAYATH 3aKOH PO3MOJIIY, SKOMY MITKOPSIOTHCS MOKA3HUKH 10 XapaKTePU3YIOTh
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HAJIAHICTh BY3JIIB €JIEKTPUYHOTO TPAHCIIOPTY.

Sk 3agauva opranizamii B3aemoii enementiB CJ] oOpana 3agaua BHU3HAUCHHS
Mpale3aaTHOCTI, MOIIYKY /1e(eKTiB 1 mporHo3yBaHHs 3MiHu cTany O/I.

Y mpoueci po3BUTKY A1arHOCTUYHHX CHUCTEM PYXOMOTO CKJIaay MUTaHHSIM
BUOOpY MEePIOAMYHOCTI JIIarHOCTUYHUX MEPEeBIPOK NMpuALIAiIacs 3HayHa yBara. Cepen
poOIT, MPUCBAYCHUX MHUTAHHAM BHU3HAYEHHS MEPIOJAUYHOCTI MOCTAHOBKU J1arHO3Y
TATOBOTO PYXOMOTO CKJIay CIIiJ 3a3HAYUTH poOoTy [6—8].

[Tpu HasIBHOCTI MaTeMaTUYHOTO OMUCY BUMAJKOBOTO MPOIIECY 3MiHU MapameTpa

x(t), Ta AKIIO BIIOMI 3HAYE€HHS HOro JOKPUTHYHOIO X,, 1 TPAHMYHOIO X, PiBHIB Y

MIKDEMOHTHUM mepion T,, MOXHAa BU3HAYUTH MOMEHT JIarHOCTyBaHHSA T, mHpu

3aJlaHOMY piBHI  0€3BiAMOBHOCTI. /[l 1Oro HEOOXITHO 3HAWTH 3B S30K
TIONIEPEKYBAIBHOIO AlarHocTyBanHsA 7 =1, —T, 13 gomyckom Ax =x, —x,,. Ilepesipka

TEXHIYHOTO CTaHy CTPYKTYpPHOI OJMHUIIl BHUKOHYE pOJb CBOEPIAHOTO EKpaHy:
IIpO30pPOro npu x(T)<x,, 1 IIOTJIMHAK0OYOI'0 pu x(T)>x,,

KoperyBanHsi MiXKpEMOHTHOTO (I1arHOCTHYHOTO) TEPMIHY 3HINCHIOETHCS 32
J0TIOMOTOI0 TEOPEMHU E€KPaHiB:

T, X,
[fetx,)di= [o(x.T, jdx, (4)
T, X,
TOOTO BU3HAYAETHCS Nepion 75, M0 y NaHOMY BHUIIAJKY JOPIBHIOE MIKPEMOHTHOMY
nepioay 7, .

Posrasinytii Meton Moxe OyTH BUKOPUCTAaHMM JJii BU3HAYEHHS TEPMIHIB
J1arHOCTYBaHHA BCIX CTPYKTYPHHMX OJMHHIIb 1 arperariB €JIeKTPUYHOTO TPAHCIIOPTY.
Opmnak nst #ioro peasizailli HEOOXIIHO MaTH 3aJCKHICTh 3MIHM MapaMmerpa Xx(7),
OTPUMaHYy TP CTATUCTUYHOMY JTOCITIIPKEHHI.

Y po6oTi po3pobiieHi HAyKOBI OCHOBH MOTOKOBOI TEXHOJIOTII J1arHOCTYBAaHHS 1
TEXHIYHOTO OTJISIy TPAHCIOPTHUX 3acC00IB €JIEKTPOTPAHCIIOPTY, IO Oa3yeThcsl Ha
MaTeMaTUYHUX MOJENSIX TEOpi pO3KIaaiB 1 MacoBOro OOCIyrOBYBaHHS 3
MPIOPUTETAMHU.

VY pobotax [3—5], po3po0ieHi TEOPETUYHI OCHOBU PO3pPaxXyHKY palioHaIbHOI
oprasizaiii poOOTH CHUCTEM MJlarHOCTyBaHHA. MeToauka po3paxyHKy Oprasizanii
CHUCTEMH JIIarHOCTYBaHHS 3 MaKCHMAJIbHOIO BIPOTI1HICTIO OJIEP>KYyBaHOi1 1H(OpMaIliio,
110 103BOJIsI€ BU3HAYUTH XapakTtepucTuku CJl Ha moyaTkoBOMY eTari iXHbO1 po3pO0OKH
(3amaua A). Metonuka po3paxyHky opranizamii CJI npu HasBHOCTI MPIOPUTETHUX
€JIEMEHTIB, 10 J03BOJISIE BU3HAUUTH XapakTepuctuku CJl mpu BUIIJIEHHI €I€EMEHTIB,
BIJIMOBJICHHS SIKUX MOXE BIUTMHYTH Ha Oe3meKky pyxy, a00 MaTuh BakKKl HACIIJIKH
(3amaua P). MeTtonuka po3paxyHky opraxizamii C/] 13 MiHIMI3aIi€0 HEBU3HAYCHOCT]
TEXHIYHOTO CTaHy €JEKTPUYHOIO TPaHCHOPTY, WIO0 JI0O3BOJISIE  BU3HAYaTH
xapaktepuctuku CJ] mpu BiICYTHOCTI €KOHOMIYHMX, 200 THIIMX KPUTEPIiB, a TAKOK
MpU 3aJlaHiil €HTPOIi, OJEpKAaTU XapaKTEPUCTUKH HAAINHOCTI 0e3 OO0JIKYy yMOB
ekciutyaTarii 1 cucremu yTpumanHs (3amada H). Meroamka pospaxynky CJI 13
MIHIMI3aI1€0 30UTKIB BiJi HECBOEYACHOTO Ofep>KaHHs i1H(dOpMallii, 10 J03BOJISE
BU3HAYaTH xapakrepuctuku CJ 3 ypaxyBaHHSIM €KOHOMIYHHMX KpuTepiiB (3anaya C).

PoO3rnssHyTI METOAMKH PpO3pOOSIMCS ISl CTAIllOHAPHUX  J1arHOCTUYHUX
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KOMIUICKCIB €JIEKTPUYHOT'O TPAHCIOPTY. AHali3 METOAUK TMOKa3ye, 110 OUIBIIICTh 3
HUX MOXYTh OyTH BHUKOPHCTaHI IpU pO3pOOIl OOPTOBHX CHUCTEM 1arHOCTYBAHHS
€JIEKTPUYHOTO TPAHCHOPTY, OJHAK HEOOXITHO MEeperisiiaTé KpurTepii opraHizamii
CUCTEM J1arHOCTyBaHHS. Y TMepIry 4Yepry, Ajii OOpTOBUX CHCTEM 3MEHIIYIOTHCS
BUTpaTH TMOB’s3aHI 3 BHUTpaTaMH 4Yacy Ha JIarHOCTYBAaHHS, TOMY IO CHCTEMH
MPALIOIOTh Y PEKKUMI (DYHKLIOHAIBHOTO J11arHOCTYBaHHS.

Jlo OOpTOBUX CHUCTEM IMpen sSBISIOTHCS BUMOTH 3a0€3MEUEHHS MaKCUMAaJbHO1
1H(HOPMATUBHOCTI PO CTaH KOHTPOJIBOBAHOTO 00’€KTa, TOMY Il OOPTOBUX CHCTEM
MOYKHa BUJIUIMTH JIBA TUIIW TIEPIOiB J1arHOCTYBaHHS:

® (IIAaTHOCTUYHI» MEpIoAM — I1HTEpPBAJIM Yacy MIK ONUTYBAHHSIMH JAaTYUKIB
iH(dopMariitHo-aiarHocTuaHuM KoMiuiekcom (IJ1K);

® (MPOTHO3YIOYi» MEPIOIU — IHTEPBAIM Yacy Yepe3 KUl MOBUHHUMA TPOBOUTHUCS
3anuc iHpopMallii Mpo 3HaYEHHS KOHTPOJIHLOBAHOTO IMapaMeTpa /10 MOCTIHHOTO
3armaM’iTOBYIOUOTO MPHUCTPOIO 3 METOI MOJANBIIOr0 aHali3y MPOILECy 3MIHU
3HAYEHb JIIAaTHOCTHYHUX MTapaMETPIB Ta MPOTHO3YBAHHS HACTAHHS BIJIMOBH.

JUiss BU3HAUEHHA TMEpIOAIB  OMUTYBAHHS JATYMKIB OOPTOBUX  CHUCTEM
J1arHOCTYBaHHS HEOOX1HO BHUPIIIMTHU 3a/ladyy BUOOpY NEPIOJIB IIarHOCTYBAaHHS SIKi
320€31e4yI0Th MAaKCHMAJIbHY BIPOT1JIHICTIO OJIEp’KyBaHOI1 1H(popmarii
(3amaua A).

d®opMyJTIOBaHHA 3a4a4i A.

Busznauntu mepioau ONUTYBaHHS €JIEMEHTIB 7,, TaK I100 BIpPOTIIHICTH

onepxyBaHoi iHpopMarii Oyjia 6 MaKCUMaJIBHOIO, a 3aBAHTAKEHHS J11arHOCTUYHOTO
KOMIUIEKCY HE TepeBeplryBaiu O Hamepen 3aJaHoi BEIUYMHH p1 TPH I[BOMY

BUKOHYBajacs 0 ymona 3anycky [JIK:
T, —> min,
2z 5)
J — max,
le .7, — CyMapHHil 4ac Ha ONUTYBAHHA BCiX JaTUHKIB;
/[ — BiporigHicTh iHGOpMalii PO CTaH eIEKTPUIHOTO TPAHCIIOPTY.
BiporigHicts oaepxyBaHoi iHpopmarlii Oy eMo BUMIPIOBATA iIMOBIPHICTIO TOTO,
10 MK J1arHOCTUYHUMHU MepeBipKaMU 3MIHU B TEXHIYHOMY CTaH1 €JIEMEHTIB HE Oy/e:

a=TTe* (6)

e A — IHTCHCHUBHICTh BUHUKHEHHS Je(DEKTIB B i-Tid CTPYKTYPHINA OUHUIIL.
3aBaHTaXEHHS MyHKTY J11arHOCTYBAHHS:

p=YL, (7)

i=1 T
ne t, —u4ac poodotu IJIK 13 i-TuM eneMeHTOoM.

YMOBY 3amyCcKy CHUCTEMH A1arHOCTYBaHHS COPMYIIOEMO Yy BUL: MiHIMAIbHUN
nepiof MK IPOBENEHHSAM MEPEBIPOK NMOBUHHUN OyTHM HE MEHLI CyMapHOIO 4acy
pob6otu 11K 3 enementamu:

Zm:ti <min(t; ). (8)

JUis BU3HAYeHHS NEpiOAIB Yacy BIAHOBJICHHS 1H(popMaiii Mpo 3HAYCHHS
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KOHTPOJIbOBAHOTO MapamMeTpa HEOOX1THO BUPIIUTH 3aaaqy P.

®opmyroBaHHA 3a1a4i P.

BH3HAYKMTH IIEPi0IM ONUTYBAaHHS €IEMEHTIB {7, > 0}, i=1, m Tak, 00 BiporiaHiCTH
iH(opmMmarii npo i enemenTu i=1, r, (r<m) Oyna 60 He HUXKYE 3a7aHOTO PIBHA «, A
BIpOTiAHICTh 1H(OpMAIlii PO 1HIII eJeMEeHTH Oyia 0 MaKCUMAaJbHOK 1 MPU IbOMY
BUKOHYBAJIHCS YMOBH T10 3aBaHTakeHHIO C/I.

MaremaTuyHa nmoctaHoBKka 3aj1a4i. HeoOxigHo 3HaiTH Taki 7,, i=1, m 1mo0

I = i/iifi —> min 9)

i=r+l

K
I = le.rl. <a,

i=1
a=-In(F)
1 mpu 1boMy BUKOHYBasucs yMoBu (7) Ta (8), ne Py — 3aaHuii piBeHb BIpOT1THOCTI
iHbopMallii mpo npiopuTeTHI enementu [9-11].

Jlnis po3B’si3aHHA LKX 3a7a4 He0OX1HO MPOBECTHU 301p CTATUCTUYHUX JAHUX IO
BIIMOBaM BY3JIB €JIEKTPUYHOTO TPAHCHOPTY Ta BU3HAYUTH IHTEHCHUBHICTH BI1JMOB
€JIEKTPUYHOIO TPAHCIIOPTY, KPIM TOTO HEOOX1HO 3HATH 3aTpaTH yacy Ha MPOBEICHHS
ONUTYBaHHS JaTYMKIB IS KOXKHOI CTPYKTYpPHOI OJIMHULI.

BucHoBkwM.

TakuM 4YuHOM, pilIeHHS W00 €(EKTUBHOI EKCIUTyaTallli MOBUHHO 3aBXIH
IpUiiMaTUCS Ha OCHOBI BUOOPY, SIKUI MOKe OyTH KpUTEpiadbHUM (K B PO3IIIIHYTOMY
BUIIA]IKY), BOJIbOBUM (yCBIJOMJICHHM) 1 BUIAJAKOBUM (1HTYiTUBHUM).

BukopuctoBytoun Bullle BUKIIAJEHI METOAUKHU (3a1a4l A 1 P) MoxHa po3pobutu
AITOPUTMH Ta MPOTPAMU PO3PAXYHKY, ONTUMAILHOT MEPIOIUYHOCTI 1arHOCTYBAHHS
CTpyKTypHUX ofauHuib O/].

Jlana po6oTa 103B0JIsIE OOTPYHTYBATH TaKl MIPOIIO3HUIIII:

v/ 3HWKEHHS YHCIIA 03aIUIAaHOBHX 3YITHHOK (PAaTOBUX BiIMOB) 00IaHAHHS ITPU
JIOCSITHEHHI MaKCUMaJIbHO TPHUBAJIOTO TEPMIHY EKCIIyaTaiii KOIITOBHOTO
yCTaTKyBaHHS,

v/ nocriiiHa HasBHICTH (HagaHHs) iH(opMalii Mpo cTaH oONaAHAHHSA, IO
J03BOJISIE ~ aHANI3yBaTW CTaH 3arajbHOi MPOAYKTHBHOCTI, a TaKOX
IPOTHO3YBaHHS Ta IUITAHYBaHHS MOTPeOU Yy HE0OX1THOMY 00CIyroByBaHHI,

v/ 3HWKEHHS €KCIUTyaTalliiHAX BUTPAT IiAMPUEMCTBA, 301TbIIEHHS TPHOYTKY,
NiABUIICHHA Oe€3MeKku Ipaili, SKOCTI OOCIyroByBaHHS NacaXkupiB Ta
CKOPOYCHHS B1JIMOB.

JlonaTkoBO ~ HEOOXiAHO BIA3HAYWTH, IO ISl MIABUIIEHHA €()EKTUBHOCTI
BUKOPHUCTAHHS CUCTEMHU JI1arHOCTYBaHHs 1HPOpMaIIis PO 3HAUYEHHS KOHTPOJIbOBAHUX
napaMeTpiB eJIEKTPUYHOIO TPAHCIOPTY OTpUMaHa B TMPOLEC] A1arHOCTyBaHHS,
MOBUHHA HAKOMUYYBAaTUCS 1 aHAII3yBAaTHUCA B IIYHKTAaX TEXHIYHOTO 0OCIIyTOBYyBaHHS B
3aranbHii 0a3i ganux. CTBOpeHHs 0a3u JaHMX IMOKA3HHWKIB HAJIIMHOCTI JO3BOJIHUTH
MPOTHO3YyBAaTH HACTaHHS BIIMOB, KOPETyBaTH MDKPEMOHTHI MpOOIrd, IUTAHYBaTH
o0cCsTrH 3aaCHUX YaCTHUH.
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Abstract. he operation of various vehicles in the field of urban electric transport is
accompanied by high costs to maintain their working condition throughout the service life.
Preservation of serviceability of vehicles is provided by performance of planned and preventive works
on maintenance (MOT) and repair, and also the unscheduled repairs which are carried out for
elimination of failures which arise in the interprophylactic periods, and malfunctions.

As already noted, in the planned preventive maintenance and repair system, the vehicle after a
certain mileage (time) is forcibly subjected to preventive actions in the prescribed amount. At the
same time, despite the adjustment of maintenance and repair modes depending on a number of
factors, there is no individual approach to each rolling stock.
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However, there is a need for such an approach, because even when rolling stock under the
same conditions, the technical condition of each of them at the same time due to a number of reasons
(individual characteristics of rolling stock, driving quality, maintenance, etc.) can differ significantly.
Not every rolling stock requires all the operations provided by the "hard" volume of a particular type
of maintenance. Execution of these "unnecessary" operations leads, on the one hand, to incomplete
realization of individual properties of a rolling stock, increase in expenses for MOT, on the other, at
all does not promote improvement of its technical condition. On the contrary, more frequent
interventions in the work of joints of units and mechanisms contribute to increased wear of bonded
surfaces, the appearance of damage to joints, violation of the tightness of joints. Significant losses of
labor and material resources are also associated with a large amount of repair work due to late
detection of failures.

The fullest use of individual capabilities of rolling stock and ensuring on this basis the high
efficiency of rolling stock during operation can be done through the widespread introduction into the
technological process of maintenance and repair of diagnosing the technical condition of rolling
stock.

To increase the efficiency of the vehicle, use, methods and diagnostic tools have been
developed, which are used both during maintenance and repairs, and as an independent
technological process. Diagnosis allows to increase the coefficient of readiness and probability of
trouble-free operation of vehicles, to reduce the complexity and cost of operation, to increase the
maintainability and controllability of vehicles.

Key words: diagnostic system, diagnostic parameter, frequency of control, object of diagnosis,
control algorithm, failure rate, vehicle, efficient operation.
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