30ipHUK HAYKOBHX Npanb Y KPaiHCHKOI0 Aep:KaBHOI0 YHIBEPCUTETY 3aJi3HHYHOI0 TPAHCTIOPTY

YK 621.313.53: 629.113.014.9

OIIHKA AKOCTI CEPBICHOTI'O CYITPOBO/KEHHA TIOKOMOTHBIB

J-p TexH. Hayk lO. €. Kana0yxin, inx. T. O. OasxoBebka, C. A. KoBasenko, B. O. Tkauenko

OIEHKA KAYECTBA CEPBUCHOI'O COITPOBOXJAEHHUSA IOKOMOTHUBOB

J-p rexn. nayk lO. E. Kanadyxun, un:k. T. A. OabxoBckas, C.A. KoBanenko, B.O. Tkauenko

ESTIMATION OF QUALITY OF SERVICE SUPPORT OF LOCOMOTIVES
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V' cmammi pozenamymo Oocniodxcenns wo0o cepeicH020 CYNPOBOONCEHHA JIOKOMOMUBIS.
3anpononosano axicme mexHiuHO20 00CIY208)8aHHS i3 CEPEICHUM CYNPOBOONCEHHAM OYIHIOBAMU 3d
00NnoMO02010 KoehiyicHmie. pieHs MeXHON02il, 3A8aAHMANCEHHS 3ACMOCO8YBAHO20 MEXAHI308AHO20
001a0HaHHS, 3a0e3neueHHs 3aNACHUMU YACMUHAMU Ul Mamepianamu, d MmaKkoic pieHs Kearipikayii
06cnyeo8y0u020 nepconany. Popmanizosana mamemamuina Mooeib AKICHOI OYIHKU cepsicy Ha
ocHogl bazamogakmopnozo auanizy. Ha niocmasi nposedenux pospaxyHKié 6usHaueHe 8)37108e
3HAYeHHs 3aNPONOHOBAHUX KOe@iyicHmis, npu AKUX MONCHA 3a0e3nedumu pieeHb sIKOCMI cepsicy
CYNPOBOOICEHHS ) BIONOBIOHOCMI 00 CepeOHb020 3HAYEHHs BIOHOCHUX 6umMpam HA U020
NpPOBEOEHH .

Knwuoei cnosa: 3anacui uyacmunu, eumpamu, JOKOMOMUS, 0A2amoaxmopHuti auanis,
cepsicHe cynpo8oO*CeHHsl, MeXHIUHe 00CY208)Y8aHHS.

B cmamve paccmompenvt uccnedosanus no cepeéUCHOMY CONPOBOHCOEHUIO TOKOMOMUBOS.
IIpeonoorceno kauecmso mexHuuecKko2o 0OCIYHCUBAHUSL C CEPBUCHBIM CONPOBONCOCHUEM OYEHUBAMb
C NOMOWbIO KOIPDUYUEHMOB. YPOBHA MEXHOI02UU, 3A2PY3KU NPUMEHAEMO20 MEeXAHUSUPOBAHHO20
000pydoeaHusi, obOecneyeHuss 3aNnACHbIMU YACMAMU U MAMEpualamu, a makxice YpPOGHs
Keanugurayuu oobcayxcuearoueco nepcoranda. Dopmanuzo8aHa Mamemamuyeckas Mooenb
KauecmeeHHOU OYeHKU Cepsuca Ha OCHOo8e MHO20axkmopHozo aunanusa. Ha ocnose npoeedenmwvix
pacuemos onpeoeneHo y31060e 3HaueHue npedsioHceHHbIX KodPPuyuenmos, npu KOmopuix MO*CHO
obecneuums YpOBEHb KAUecmed Cep8UCHO20 CONPOBONCOCHUS 8 COOMEEMCMBUU CO CPEOHUM
3HAYEeHUeM OMHOCUMENbHBIX 3aMPam Ha €20 NpogedeHue.

Knrwuesvie cnoesa. sanacnvle uacmu, 3ampamol, JTOKOMOMUE, MHO2ODAKMOPHbIL AHANU3,
CepBUCHOEe CONPOBONCOEHUE, MEXHUYECKOe 0DCIYHCUBAHUE.

In article researches on service support of locomotives are examined. It is offered to estimate
quality of maintenance service with service support by means of factors: a technological level,
loading of the applied mechanized equipment, maintenance with spare parts and materials, and
also a skill level of the attendants. The mathematical model of quality standard of service on the
basis of the multifactorial analysis is formalized. For creation of model, with the purpose of
increase of efficiency of the multifactorial analysis, the method of central points has been used.
According to this method multivariate function can be is examined as function which consists of
many individual one-dimensional functions. The branching of these functions occurs in a point
which allows "to connect” as though one-dimensional (one-factorial) functions in multifactorial
model. On the basis of the lead calculations central value of the offered factors at which it is
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possible to provide a degree of quality of service support in conformity with average value of

relative expenses for his carrying out is certain.

Keywords: spare parts, expenses, the locomotive, the multifactorial analysis, service support,

mai ntenance service.

Beryn. Pyxomuii  cxian  3anmi3HUIB
VYkpaiau nyxe 3actapiB He TUTbKH (Hi3UYHO,
ajie 1 MopalibHO. YCi THNM MaricTpajJbHHUX 1
MaHEBPOBUX  JIOKOMOTHBIB  TOTPEOYIOTh
BUCOKHMX BHUTpaT Ha OOCIYroByBaHHs U
PEMOHT, BOHHU CIIOKHBAIOTh OUIBIITY KUIBKICTh
[MaJanuBa, HIXK TEXHIKA HOBOTO ITOKOJIHHS, SKa
BUKOPHUCTOBYE BY3JIM M CHCTeMH, 3pOOJICHI 3a
CY4aCHUMH TEXHOJOTisIMA. 3HAYHOIO MIpOIO
MOJIIIINTH TakKe TOJOXECHHS JacTh 3MOTY
IPOKE BIIPOBAKCHHS CEpBICHOTO
(bipMoOBOro) CYMPOBOMKEHHS JOKOMOTHBIB.
Heo0Oxiguo BIJI3HAYUTH, 110 3ajada
HEOOXITHOCTI  CEPBICHOTO  CYMPOBOIKCHHS
CKJIaaHOI TexHikM (10 SKOi B3araji HajleKaTh
JOKOMOTHBH) Ta Opak  METOJO0JOTiYHOT
€IHOCTI y 11 BUpIIEHHI MOTPeOYIOTh HOBOTO
MOTJISIy 3 YpaxyBaHHSM CYYacHOTO CTaHy
IHACHOCTI, SIKHAT XapaKTEePU3YEThCS
rodamizaniero W AUHAMIYHUM  PO3BHUTKOM
KOHKYpEHIIli sIK Ha CBITOBOMY, TakK 1 Ha
BITYM3HSHOMY pHHKY. DopMmyBaHHS IUX
HaNpsMKIB TOTpedye €IHOCTI TMOTMSAIB Ha
IPUPOY CEepBICHOTO CYIPOBOJKEHHS,
PO3KPUTTSI CYTHOCTI TaHOTO BUIY MisIILHOCTI,
HOTO MPUHINITIB, BU3HAYCHHS POJII ¥ MICIA B
JUSIIBHOCTI JIOKOMOTHUBOPEMOHTHOT'O
MIMPUEMCTBA. TakuM YHWHOM, aKTYyaJIbHICTh
miel 3aaui o0ymoBIIeHa Ha3pLIO00
HEOOX1JTHICTIO pO3po0IeHHS HayKOBO-
METOJIMYHUX OCHOB TIOKPAIICHHS YTPUMaHHS
JIOKOMOTHBIB ~Ha OCHOBI  PO3BHTKY  iX
CEpBICHOTO CYMPOBOKCHHS.

AHaJIi3 OCTaHHIX JOCATHEHb i myoOJIi-
Kanii. 3a octanHii yac B YKpaiHi i KpaiHax
CHJI mpoBeaeHO LMWK psa TOCTIKEHb 13
pPO3pOOJIEHHSIM ~ TEPCIEKTHUBHUX  HAMPSIMKIB
JUIsL  TABUIIEHHS  €(PEeKTUBHOCTI  poOOTH

JIOKOMOTHUBHOTO TocnomapctBa [1, 2, 4, 5].

Bouu nHacammepen moB's3aHi 13 HIMPOKOO
MOJICpHI3alli€l0 BY3JIB 1 JeTanel TEIIOBO3iB,
SKAM  TPOJAOBXKEHHA  TEPMIH  CIIY»XOH,
YIPOBAIKEHHSIM MPOTPECUBHUX TEXHOJIOTIi, a

TaKOX TOJAIBIINM PO3BUTKOM JIOKOMOTHUBHO-
ro rocroJiapcTBa B HUJIOMY. Y TOH Xe 4Yac y
IUX pO3pOOKax HEJTOCTATHHO MPHUJIJICHA yBara
Takid TPOTpecuBHIN ¢GopMi, SK OpraHizaIlis
CEpBICHOTO  CYMPOBOJIKEHHS  JIOKOMOTHBIB.
AHaJ3yl0ul OCTaHHI 3aKOPAOHHI MyOJiKarii
[11-15], cmig BigMITHTH, [0 Y HHX
HaBOJUTHCA 3HAYHA KITBKICTh PO3PaxXyHKIB 3
BUKOPUCTAHHSIM MOJIEJIeH, METO/IIB 1 METOJIUK,
SKI MalOTh OJIHY OCOOJIMBICTH — Maiike BCI
BOHU BHKOHaHI SIK YMOBHI npukianu. lle nae
MIJICTaBy BBaKAaTH 3a HEOOXIIHE PO3TIISAIATH
3araTbHOTEOPETUYHI MOJIOKECHHS 10710
CEPBICHOTO CYIPOBOJKEHHS MaricTpajibHUX 1
MaHEBPOBHUX JIOKOMOTHBIB $IK HAIlOBHEHHUMU

peaTbHUMH TaHUMH, OTPUMaHUMHU
6e3mocepeIHbO 3 BUPOOHHYHUX MPOIIECIB.
Busznauyenus METH i 3amaui

AocaizkeHHsl. MeTOr0 TaHOTO JOCTIIKEHHS €
BHUpPIIICHHS 3a7a4i 3 BHW3HAYEHHS SKICHOI
OLIIHKH CEepBICHOTO CYIIPOBO/KEHHS
MariCTpaJlIbHUX 1 MaHEBPOBUX JIOKOMOTHBIB,
sKa J1a€ 3MOTy pealli3yBaTH BHCOKOE(EKTHBHI
pecypco- 1 eHepro3oOepirardi TEXHOJIOTIT Y
JIOKOMOTHBOPEMOHTHOMY BUPOOHHUIITBI.

OcHoBHAa 4acTuHa aociaimxkenns. Ha
AKICTb TPOBENEHHS TEXHIYHOTO OOCIyroBy-
BaHHA Ta TOTOYHOTO PEMOHTY JIOKOMOTHBIB
BIUIMBA€E UMUK Pl 00'€KTUBHUX (hakTopiB. Y
MepIry 4epry Ao iX uuciaa HeoOXiTHO BITHECTH
JOTPUMAHHS BHMOT TEXHOJOTI], UIIMPOKE
BIPOBAKEHHSI METOJIB 1 3aCO0IB KOHTPOJIIO
SKOCT1, IPOrPECUBHY OpraHi3allilo eKcIuTyaTa-
mii JIOKOMOTHBIB, TEXHIYHUHN piBEHB
BUpPOOHMYOI 0a3u, CBOEYACHICTh 1 SAKICTb
MarepiaigiB 1 3amacHuX 4acTtuH. Kpim Toro,
3HAYHUN BIUTMB Ha SKICTh MPOBEICHHS
TEXHOJIOTIYHUX Omepaiiii Mae "IoAChKUN
¢dakTop”, skuil monsrae B mpodeciiHii
MalCTepHOCTI U 3araJbHOOCBITHHOMY pIBHI
MpAIiBHUKIB, iX 3aIliKaBJICHOCTI y pOOOTI,
JUCITUTIIIHOBAHOCTI 1 CYMJIIHHOMY CTaBJICHHI
10 mparti [2].
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VY 3aranpHOMY BUIJISIAI  YHPABIiHHA
SKICTIO MPOAyKIii (y MOJANBIIOMY CEpBiCHE
CYNPOBOJ/UKCHHS) SIBISIE  COOOI0  KOMILIEKC
3aX0IB oprasizaiiifHoro, TEXHIYHOTIO,
€KOHOMIYHOTO XapakTepy [Uisl JOCATHEHHS
HeoOXimHoro piBHA skocTi. Lle peami3yerbcs
[UIIXOM KOHTPOJNIO ¥  IJIECTIPSIMOBAHOTO
BIUIUBY Ha (akTopu, B SKUX 3aJICKHUTH
SIKICTh IPOAYKIIiT [6].

Amnaniz 3i0panoro Ha xkadenpi EPPC
YxkpAY3T craructuuHoro marepialy B
OMOPHUX JIOKOMOTHUBHUX [EMO JaB 3MOTY
YCTaHOBUTH, L0 €(EKTUBHICTh YTPUMAaHHS
JIOKOMOTHBIB 3aJICKHUTh BiJ] TEXHIYHOTO CTaHY
BUPOOHUIITBA, TOOTO BiJl SKOCTI BUKOHYBAHHUX
TEXHOJIOTTYHUX orepairii, piBHs
aBTOMAaTH3aIlii, OpraHizamii MaTepiaabHO-
TEXHIYHOTO 3a0e3neueHHs W mpodeciiiHOro
PiBHS MIpAIliBHUKIB.

Ha mincraBi nporo SIKICTh BUKOHAHHS
CEpBICHOTO  CYMPOBOIKCHHS  JIOKOMOTHBIB
3allPOMOHOBAHO OIIHIOBAaTH 32 JIOTIOMOTOIO
KOC(IIIEHTIB PiBHS TEXHOJOTI] kPT , koediri-
€HTA 3aBAaHTAKEHHS 3aCTOCOBYBAHOTO MEXaHi-
3oBaHoro obmammamHs Ky, , Koedimienta

3a0e3MeYeHHS 3artaCHUMHN JaCTUHaMU 171

MaTepiajaMu kgq Ta Koe(ilieHTa piBHA

kBamigikamii  00CIyroBylO4Oro MepCOHATY

kp . KoedimienT  piBHA  TexHOJOTI]

3aIIpOIMMOHOBAHO BU3HAYATH K

= 2 mk
PT _Zmp k;_i_zmM k3,\i/| ) (1)

M P . . . .
i ms, m, — KUIBKICTh BIAMOBIIHO

MEXaHI30BaHUX oOllepalii Ta omepamii 3
PYYHOIO TIparero;
kM kP . . .
3, K3 — 3aBaHTAXEHICTH BIJMOBIIHO

MEXaHI30BaHUX oOllepalii Ta omepamiii 3
pY4YHOIO TIpalrero, SKi 3acCTOCOBYIOTHCS B

mporieci MIPOBEACHHS CEpBICHOTO
CYIIPOBO)KCHHS.
3aBaHTAKEHICTh OJHi€el i-i

MeXaHi30BaHOi abo pyuyHOi omeparii mij 4ac

BUKOHAaHHS  CEPBICHOTO
3alPOMOHOBAHO BU3HAYATH SIK

CYNPOBOKEHHS

tM
GERE
3 T T (2
TO
[=]
ko=t
5T 3)
TO
M P . ) .
ne U7, t — rtpuBamicts BigmoOBigHO
oreparii, ki BUKOPHUCTOBYIOTh 3acobu

MexaHni3alii abo aBromaTHu3alii Ta omeparii 3
PYYHOIO Mparero, To;

T}, — 3aranbHuil Yac MPOCTOKO TEIIOBO3A

Ha TexHiuHOMy obOciyroByBanui (TO), ske
3a0e3Meuy€eThCS CEPBICHIUM CYNMPOBOIKEHHSIM,
TrO/I.

Koedimient 3abe3neuenns TO i3
CEpPBICHUM  CYNPOBOKCHHSM  3allaCHUMH
YaCTHHAMH W MarepiallaMi 3alporOHOBAHO
BU3HAYATH SIK

NTO
qui
Ky = 1—
349 N
TO S'] ’ (4)
i
i=1
e Si — 3arajibHa KiTBKICTH (00CsT) 3amac-

HUX 4YacTMH 1 MarepiamiB, sKi  Oyiam
BUKOpUCTaHI B mporeci mpoeaeHHs TO i3
CEpPBICHUM CYIPOBOJDKCHHSM 32 PO3TJITHYTHN
nepiof;

Sni — HeoOximHa (3asBJE€HA) KIIBKICThH

3aMacHUX  YacTHH 1 MarepiaimiB IS
3a0e3neueHHs TO i3 CEepBICHUM
CYIPOBOJKECHHSIM 32 IIe JKe Tepiof,

Ny -
CEpPBICHUM CYIPOBO/DKCHHSIM, BHKOHAHUX 32
PO3TIISIHYTUH TIEpiOI.

3arajibHa  KUIbKicth TO 13
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Koedirient piBHS kBasTipikarii
00CIIyrOBYIOYOTO IIEPCOHATY 3alpONOHOBAHO
BU3HAYaTU 3 BUPA3y

e 4 5 6
p p P
Z (rﬂ(? + rﬂ@ + rﬂ@ )
k. =z
e g O
r3a2
2L
i=1
r4p Sp 6p . .
me I, , 1, , I, — BigmosigHo sBOYHA

KUTBKICTB CJIIOCapiB, ski MaroTh 4, 51 641
po3psa pobotu mpu BukoHauHi i-ro TO i3
CEPBICHUM CYIPOBOJKCHHSM,

3ae . .

l,, — 3aranbHa SBOYHA  KiJIBKICTB
NpaIiBHUKIB, sKi OepyTh ydactb y I-My
CYNMPOBOKCHHI.

[puiinsTi KoeillieHTH MO’KHa

po3rsiati K (GakTopH, sIKi 0e3MmocepeHbO
BIuiMBaloTb  Ha  TO i3 cepBicHUM
CYNMPOBO/KCHHSIM JIOKOMOTHBIB 1 TIOJIalOTh
fioro y Burisai 6araroakTOPHOTO MIpOIECy.
Takuii miaxing mae 3Mory st AOCTIHKCHHS

CYNPOBOJUKEHHSM 3acTOCyBaTH OaraTodak-
TOPHUI aHaTi3.

s CTBOpPEHHS Mol OyB
BUKOPHCTaHHHA METOJ BY3JIO0BHX TOYOK [8].
BinmosigHo 10 HHOTO OararoBUMipHa (YHKITiS
MOXe OyTH po3risHyTa SK QYHKIS, 110
CKJIaJJa€ThCs 3 0araTb0OX  YaCTKOBHX
OMHOBUMIpHHX (yHKIIH. Po3sramyxeHHs 1ux
¢byHKLiA BiIOYBa€Tbcs Yy BY3JIOBIH TOYIII.

Bona gae 3mory sk Om  "mos's3zaru”
onHOBUMIipHI  (ogHOGakTopHi) QyHKHii B
0araro(akTOpHY MOJICTIb.

3anpormoHOBaHO  TaKOX  OCHOBHUIA
matomuit mapamerp C', mo xapakrepusye
akictb  BukoHaHHs TO i3 cepBiCHUM
CYIPOBO/UKEHHSM  JIOKOMOTHBa  (IpH/KM),

BHU3Ha4YaTu MK BiI[HOH_IeHHH BUTpAT Ha Moro

nposenenns Bro g0 Benmumnm npoGiry

MS; mik ix nmposeseHHsAM, TOOTO
Bro,
CI’ - L .
M SToi +1

Cxemu uepryBanb TO 13 cepBicHUM
Bil TpoOIry

(6)

napamerpiB  sxkocti TO i3 cepBicHUM CYIPOBO/UKCHHSM  3aJIC)KHO
MS; 3a Bunamu HaBezeni Ha puc. 1.
TO-3
1TO-2 2TO-2 3TO-2
f \ P & & f E
X
" MSTo-z \]4/ MSTO-Z T MST()Q ?_
M e e *
W Ms‘rors N
a
TP-1 1TO-3 2'1)({-3 3TO-3
Z X y A L/} ________
€ MST0—3 >le MST0-3 MST0—3 >
o MSTP—I >
0

Puc. 1.Yeprysauus suaiB TO-2 (a) i TO-3 (0) i3 cepBiCHUM CYIPOBOKEHHSIM
3aJIeKHO BiJ JIiHiHHOTO Tpobiry MS Mix HuMU
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I
Buxonsum 3 puc. 1,a nokazHuk Ci Jias: |

TO-2 i3 cepBiCHUM CYNpOBOKEHHSIM Oyne
BU3HAYATHCH SIK

N1o-2
2.Bro-
Ci’ == 7)
MS;0-5

ne Bg_, —Butpatn Ha nposenenus TO-2 i3
CEPBICHUM  CYNPOBOJKEHHSM JIOKOMOTHBA,
TPH;

MS;o_; — saranbHuil JdiHiHHHHE 1POGIr
MK mpoBeaeHHsM TO-3 13
CYIIPOBOIKEHHAM, KM;

CEPBICHUM

N o, — ximbkicts TO-2 i3 cepBicHUM

CYNIPOBODKCHHSIM, SIKI BHUKOHYIOTBCS ~MIX

npoBeacHHsM TO-3.
Y cBoto uepry nokasuuk C; mis TO-3

i3 cepBiCHUM cynpoBoukeHHsM (puc. 1,0),
MO>KHA BU3HAYHTH SIK

Nro-3
2 Bros
i

=1
i , 8
MS;,., ®

I

ne Brg_3 — Butpatn Ha nposenenus TO-3 i3

CepBICHUM
TpH;

CYNPOBOKEHHSIM ~ JIOKOMOTHBA,

MS]’P_:L — 3arajJibHUH JTIHIKHUN TpoOir Mix
nposeaeHHsM [1P-1, kM;

N o_3 — kimekicte TO-3 i3 cepBicHUM
CYNPOBOKCHHSM,  SIKI
nposeaeHHsM [1P-1.

BUKOHYIOTBCSI  MIXK

bararodakTopHa MOJIEITb SIKOCTI
BUKOHAHHS TO-3 i3 CEepBICHUM
CYIIPOBOJKCHHSIM JOKOMOTHBA

3alIpoOIIOHOBAaHA B TAKOMY BI/IFJISII[i:

l n
C'= ; f. (%)
c I_ll , ©)

] .
ne Cy —uncnose 3HaYEHHS BIJHOCHUX BHTPAT
Ha mnposeneHs TO-3 13
CYNPOBOKCHHSIM y BY3JIOBIH TOYIII;
fi (X;) —onnodaxropHi QpyHKuiT;
N — KiIIBKICTh (paKTOPIB.

CEpBICHUM

Mogaens (9) 3HauHO CHpOINyE aHAaIi3
BIUIMBY Di3HUX (AKTOPIB Ha JOCIIIKYBaHUN
napaMmerp, Ja€  MOXJIUBICTb  3HAXOAUTH
eKcTpemanbHe ~ abo  OakaHe  3HAYCHHS
JOCTIKYBAaHOTO TapameTpa, a TaKoXK 3BECTU
IO 3aJadyy [0 €JEMEHTapHOro aHali3y
OJJHO(AKTOPHUX 3aJIe)KHOCTEN BUpa3y (9).

KonTtponbs BmmBy BCiX (akTopis, IO
BH3HAYalOTh SKIicTh mpoBeneHHs TO-3 13
CEpBICHUM  CYNPOBOJDKCHHSAM, IPAKTHYHO
HEMOXUIMBUH 4Yepe3 HaIMIPHY CKIAQJIHICTh iX
ypaxyBaHHs. Tomy ans 1aHoi METOAMKH OyiH
oOpani Taki (akTopu: KOeQillieHT piBHA

TEXHOJIOT11 kPT, 3a0e3medYeHHsT 3alacCHUMH

YacTUHAMHU ¥ MaTepiajamu k3q 1 piBHS KBaJIi-

¢ikarii 00CIyroByI040ro IepcoHary ka .

BinmoBigHo n0 mpuitHATHX (hakTOpiB 1
Bupazy (9) momenb SKOCTI CyIMpOBOKEHHS
Oy/ie MaTH TaKU BUTJISI

C'=Cy" f(ker) Flkyy) F(Kpe). (10)

v

I
Jlnn 3uaxomkenns napamerpa Cgy i

O0THO(AKTOPHUX 3aJIEKHOCTEH, MO0 BXOIATH Y
ne Bupaz g1 TO-2 i3 cepBicCHUM
CYIIPOBOJKEHHAM MaricTpajibHUX
JIOKOMOTHBIB, OyB TPOBEJACHUN TACUBHUM
eKCIIEpUMEHT, Y pe3yJbTaTi SKOT0 OTpUMaHUN
CTaTUCTUYHUN MacuB. bynmu BH3HaueHI Mexi
1uXx (haKkTopiB:

021<k,, < 046
008<k,, < 062
0016<k,, <0,072.

Y pe3ymbTaTi ampoKCHMAIii JTaHUX
MMACUBHOTO CKCIEPUMEHTY 3a IPOrpaMoro

36ipauk HaykoBux npans YKp/AY3T, 2016, Bun. 164
131



30ipHUK HAYKOBHX Npanb Y KPaiHCHKOI0 Aep:KaBHOI0 YHIBEPCUTETY 3aJi3HHYHOI0 TPAHCTIOPTY

Stat|st|ca6yHI/I OTpI/IMaHi Taki OI[HO(baKTOpHi e C’ — (baKTI/ILIHe EKCIICpUMEHTAJIbHE

. |
3aJICKHOCT. 3Ha4YCHHA BiI[HOCHI/IX BUTPAT HaA MNPOBCIACHHA

TO-3 i3 cepBiCHUM CYIPOBOKEHHSIM, IPH/KM;

C, = f(Ksy) =1,082- 364k, ;: (11) N,

— KUIBKICTh  €KCIIEPUMEHTAIbHUX

C; - .I: (k}q) - 0,62_ 0,81k3q : (12) TOYOK CTaTUCTHUYHOI'O MaCHUBY.
3 AaHOIr0 BHpa3y BHUIAHO, IIO0 Cé SABJISIE

C; = f(Kp) =032-045k,,.  (13)  coboro cepenHe 3HA4YEHHS BiTHOCHMX BUTpAT
Ha mnpoBeneHHs TO-3 i3 cepBiCHUM
YucnoBe 3HaUEHHs BiIHOCHUX BUTPAT Ha CYHPOBO/DKCHHAM B OTPUMAHOMY  MacHBl
IPOBEICHHS TO-3 i3 CepBiCHHM naHux. Y pe3ynbTaTi OOYHMCICHb 3a €0
.o . r_
CYIPOBOJDKECHHSIM Y BY3JIOBIH TOYIII OJIEPKAHO dopmyioro orpumane 3uagenns Cy=0,3.
3a I0MOMOT'0X0 Bupasy 3 ypaxyBaHHSM 4YMCJIOBOTO 3HAYCHHS
Nt c napaverpa Cp, y BysnoBiit Touni i
'y g ! aHATITHYHUX BHpa3ax 0HO(haKTOPHUX
Co= N. (14) ¢ynkuiit Mogens (10) nepeTBopeHa 10 BUILY
T

C'=037 (1,082- 364k, ) (062— 081K,, ) (032— 045K,,) . (15)
Ha ocHoBi anre6paiuHuX nepeTBOpeHs OYI0 0epKaHO

C’ = aO + aiI.kPT + a2k3ll + a3kPK + a4kPTk3LI + aSkPTkPK +

16
+ aeks*q kPK + a7kPT k3l1 kPK' (19)

Koediuientn 8y, &, a,, 83, 8,, as, R=0',9'98.. HepeBlpI.ca OTPUMAHUX
xoedimieHTiB 3a kputepiem CrhiomeHTa [
MiITBEpAUIA iX aJeKBaTHICTh. 3 ypaxXyBaHHIM
I[OTO OTPUMAHO

85, @, IaHoro piBHAHHA Oynu OTpMMaHi 3a

METOJOM HaWMeHIMX KBaapariB. KoedirieHT
MHOXXMHHOT KOpensalii Npu LbOMY CKJIaB

C' = 397-145k,, — 734K, —338K,, + 285K, K, +

(17)
+1403K,, K,y +8596K,, K, —3608K,, Ky Koy

Bucokwui pIBEHb KoedirienTa Jlnst 3pydHOCTI aHamizy TpUQaKTOpHY
MHOXMHHOI Kkopensnii  R=0998 cigunuts MOJCNIb  IapaMeTpa MOXHAa  IOJaTH B
TaKoX IMPO MOXIHBICTH 3aCTOCYBaHHS B rpadgiyHOMY  BUJISAI, aile Juisl  I[bOTO
3a71a4ax BU3HAYCHHS PiBHS SKOCTI MPOBEACHHSI HEOOXiHO 3HAWTH KOOPJIMHATH  BY3JIOBOI
TO-.3 i3 CepBICHUM CYNPOBOIKEHHSM YCiX Toukn 3a Bigmosizmmmu daktopamu: Ky,

BUJIIB MYJIbTUIUTIKATUBHUX Mojenei tumy (9). Kok .
PamxupyBanHsa (akTopiB 3a IIE€I0 MOJEIUIIO 3y 1 Kpg . 100 3HaiiTé 1i KoopanHaTH, y

HaBEJEHO B TA0IHUII.
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Bupazax (11)-(13)3HaueHHs Ci' NPUIHATO 32

I . .
BenmunHy napamerpa Cp i piBHsHHA Oyi0

PO3B’3aHO CTOCOBHO BIiAMOBIAHUX (haKTOPIB.
VY pe3ynbraTi BUKOHAHHS Takoi MpoOLEAypH

Gyno otpumano: Kpr =0,214, Ky, =0,395 i
Kok, =0,044.

Ta0mums

PamxupyBanHs QakTopiB ka : k3q , ka

Takum 4yuHOM, KOOPJAMHATH C6, kao ,

K; g, 1 kPKO

CTBOPIOIOTH Y 0araTOBUMipHOMY
MPOCTOPi OCOOJMBY TOYKY, IO € BY3JOBOIO
(puc. 2), y sxiii BinOyBaeThCsS NEPETHHAHHS
¢bynkmiii (11) - (13),mo Bxoasath y Bupa3s (10).

Mertoauka onep:xanHsi 6araToakTopHoOi
MOJIEJII IS OI[IHKHA PIBHS SIKOCTI MPOBEACHHS
TO-3 i3 cepBiCHUM CYNPOBOKCHHIM A€
3MOTy 3IIHCHUTH iX BapilOBaHHS B HTUPOKOMY
nianaszoHi. [lpumyctumo, mMOTpiOHO 3HANTH

- croyiydeHHs1  (hakTopiB, SKi 3a0€3MevYyroTh
Panr DaxTop dC 3alaHuil  piBE€Hb BIJHOCHUX BHUTpPAaT Ha
dki MIPOBEACHHS TO-3 13 CEPBICHUM
1 kPT 3,64 CYNPOBO/KEHHSAM, HaINpUKIAI, C; =0,285.
[{ro 3amauy MoOkHa pO3B’sA3aTU ab0 METOJAO0M
2 Ksy 0,81 ;
MOCJTIZIOBHOTO Tepe0opy YHCIOBHX 3HA4YEHb
3 k 0.45 daktopiB ([0 y CBOIO Yepry € JIyKe
PK PYTHHHOIO omepailiero) abo Ha OCHOBI YMOBH
PIBHOCTI €(eKTiB, 10 MPUBHOCATHCS KOKHUM
13 X (aKTopiB.
C,
TPH/KM
k
k. 34
0, 4 PT - k
\ Co PK
0,3
i\
0,2
0,1
0
0,195 0,205 0,215 0,225 0,235 Kpy
0 0,2 0,4 0,6 0,8 Kkyy
0 0,02 0,04 0,06 0,08 0,1 kpg

Puc. 2.T'padiuna inTepnperanis 6aratohakTopHOi MOJEINI AJIS OLIHKU PiBHA SKOCTI
BUKOHAHHS CYIPOBO/DKECHHS - 2 TEIIIOBO3a
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Ils ymoBa B MareMaTHuHid ¢opmi 3

ypaxyBauusMm Bupasy (14) moxe Oytu
3aliMcaHa TAaKUM YUHOM.
C:n
r—_Ls
Cy ==, (18)

Co

! .
ac CS — YHCJIOBC 3HAYCHHA B1JHOCHUX

BUTpaT Ha mposeneHHs TO-3 i3 cepBicCHUM
CYIPOBOJKECHHSM, III0 IPUBHOCUTHCS KOKHUM
¢baxTopom,;

’ .
Co — CEpCIAHE 3HAYCHHS BIJHOCHHX

BuTpar Ha mpoBeaeHHs TO-3 13 cepBiCHUM
CYIPOBO/UKCHHSIM B OTPUMAaHOMY MAacCHUBi
JaHUX;

n —
PO3TISIIAIOTHCS.

KUTBKICTh  (pakTOpiB, IO

YMoBa piBHOCTI e€(EKTiB Jae 3MOTy
3HaTH Take CHoJy4eHHA (akTopiB, mpU
SKOMY KOXXEH 3 HHX HPUBHOCHTH Yy
JOCIIKYBAaHHH MTpOIiec 0THAKOBHUH e(eKT.

CTOCOBHO NPUKIIALY, IO PO3TISIAETHCS,
Bupa3s (18) MoxHa mepeTBOPUTH 710 BHIY

13
0,285= % : (19)

VY pesynbrari
PIBHSIHHS 3HAXOUMO

pO3B’s3aHHSA  JIAHOTO

Cy =3/0,285[0,3° =0,295.  (20)

Jlnist 3HaXO0/DKEHHST KOOpIMHAT (haKTopiB,
mo 3abesneuytorh Cg =0,295 HeobxinHo y
supazax (11) - (13)napamerp C| nopisusTH
uncnoBoMy 3Hauennto mapamerpa Cg i

pO3B’s3aTH IIi PIBHSHHS IOAO KOXHOTO 3
(dhakTopiB.
Y pesynbrati

K, =0,216,

Oymno
K,; =0,401 i

O3B’ sI3aHHS

OTPHMAaHO

kp[( =0,056. Came mpu TakoMy CHOJYYEHHI
(dakTopiB MOXKHA 320€3MEYUTH PIBEHb SKOCTI

TO-3 i3 cepBICHUM CYNpOBOKEHHIM Y
BIIMOBITHOCTI /IO CEPEIHBOTO  3HAYCHHS
BI[HOCHMX BHUTpaT Ha MOro MpOBEICHHS

Cg =0,295.
3a  TakuM K€ TOPUHIUIOM  OyIo
IpOBEJCHE MOJICTTIOBaHHS CIIOJTyYCHHS

¢baxTopiB kPT, kgq 1 kPK (y BimcoTkax)

3aNie)KHO BiJ 3HIDKGHHS PIBHS BiJIHOCHHX
BUTpaT Ha mpoBeaeHHs TO-2 13 cepBicCHUM

CYINPOBO/UKCHHSM  (TeX y  BIJICOTKax).
Jliarpama 3a MM MOZEIIOBaHHSM II0/IaHA Ha
puc. 3.

3 pmaHOi [JiarpamMy  BUAHO, IO TIPH
3MEHIIEHH] BiTHOCHUX BHMTpaT Ha CEpBiICHE

MIPOBEACHHS TO-2 13 CEPBICHUM
CYNPOBOIKEHHSIM HaANOIBII 3Ha4He
3pOCTaHHS CIOCTEPITAEThCS 3a  (DaKTOpOM

kPK , SIKUWA XapaKTepU3ye IiIBUIICHHS PIBHA
kBaidikailii 06CIyroByrouoro nepcoHany.

Takum YUHOM, 3alpoOIIOHOBaHA
METOJIMKAa Jla€ 3MOTY ICTOTHO CIPOCTUTH
3amady igeHTHdikamii, aHamily W CHHTE3Y
OCHOBHHX (paKTOPIB, sIKi BIUTUBAIOTh HA PIBCHB
TO i3  cepBiCHUM  CYIpPOBOJKCHHSIM
JIOKOMOTHBIB.

BucHoBku 3 pgocaigxkeHHsi i mepc-
NEeKTUBH, MOJAJIbIINI PO3BUTOK Yy JTaHOMY
HANIPSIMKY

1.3anpononoBano  skictk TO 13
CEpBICHHM CYIMPOBOHKCHHSIM OI[IHIOBATH 3a
JIOTIOMOTOF0  KOe(DIIIEHTIB: PIBHS TEXHOJOTI]

kPT, 3aBaHTAKEHHS 3aCTOCOBYBAHOT'O MeXa-
HI30BaHOro OOJIaIHAHHSI k3 , 3a0e3reueHHs

3amacHMUMH YacTHHAMY it Matepiamamu Ksy | a
TaKoXX PiBHA KBaidikaiii 00CIyroByH0UOTO
MIEPCOHATTY kPK .

2. ®opMmaizoBaHa MaTeMaTUYHa MO/IENb
SKICHOI ~ OIIIHKM  CEepBICY Ha  OCHOBI
OararodakTopHoro asamizy. s cTBopeHHS
MOJIeJli, 3 METOI0 MiJABHUIICHHA €()EeKTUBHOCTI
OararohakTOpHOTO aHam3y, OyB
BUKOPDUCTAaHUHA  METOJ] BY3JIOBHX  TOYOK.
BianosigHo 10 1mporo mMeromy OaraToBUMipHA
¢byHKLIS MOXe OyTH PO3IIIAHYTa K (YHKIIS,
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0 CKJaNaeThcsi 3 0ararboX YacTKOBHX
OMHOBUMIpHHX (yHKIIH. Po3ramyxeHHs 1ux
¢byHKLiK BiIOYBa€eThCA B TOYI, SIKA AAa€ 3MOTY
gk Ou "moB'szatu” ogHoBHMIpHI (omHODAK-
TOpHI) QYHKIIIT B 6araTropakTopHy MOJIEINb.

3. Ha mincraBi mpoBeieHUX po3paxyHKiB
BHU3HAUCHE BY3JIOBE 3HAUYCHHS KOEQIIi€HTIB

inBuuienns: piBHs
Kpyes Yo
PT> B3y> Bpgs 70

30

25

20

15 1

10,0%
10 1

5,7%

ka, k3q 1 kp , IpU SKUX MOKHa
3a0e3MeunuT  piBeHb  SKOCTI cepBicy
CYNPOBOKCHHS y BIJIITOBITHOCTI bi o)

CCPCAHLOI0 3HAYCHHA Bi,Z[HOCHI/IX BUTpPAT Ha

itoro mposexenns Cg =0,295.

34,8%

21,1%

—

7,7%

X

3,2%

Ha 2% Ha 3%

0,99 o 3% ke

0,5%0,3% 0,6%0,6% IM%Y_’A] 0.9%— L kyy
k

na 1% na 4% na 5% s

Ha 10%

3menmenns BitnocHnx BuTpar C' Ha TO i3 cepBicHuM cynpoBomKeHHAM, %o

Puc. 3. JIlunamika 3poctanHs piBHA (paKTOpiB kPT : k3q 1 ka 3aJIe)KHO BiJ] 3HUKECHHS

BiqHOCHUX BUTpaT Ha TO-2 i3 cepBICHUM CYNPOBOKEHHSIM
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