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Bapa6am P., Illapudypa A., T'omko 3., Kyapuneusknii P. OpranizaniliHo-TexHoJIOTiYHA cyMicHicTH mnpouecis
TeXHiYHOro 00c/IyroByBaHHs aBTOMOOLIIB KaTeropii N2

OpranizauiiiHo-texnonoriuna cymicHicth (OTC) — me BiIacTHBiCTh, SIKa BH3HA4a€ SIK MOXKJIMBICTb, TaK 1 JOLUIBHICTH
00’€IHaHHS B CIUIBHOMY NOTOLI pi3HUX TexHosnoriunux npouecis (TII) pemonTy Ta TexHiunoro odcnyrosysanus (TO). Lls
BJIACTUBICTb 3YMOBJICHA IOMIOHICTIO KOHCTPYKIii, OAHOTHIIHICTIO TEXHOJOIii Ta NPEIMETHOIO THYUKICTIO PEMOHTHO-
TEXHOJIOTTYHOT0 00JaJHaHHS, 110 3aCTOCOBYEThCS, 1, SIK HACTiIOK, MOAIOHICTIO TEXHOJOIIYHOI Ta BUPOOHUYOI CTPYKTYP
Pi3HUX TEXHOJOIIYHUX MPOLECIB PEMOHTY Ta TEXHIUHOIr0 00CIyroByBaHHs. OTxe, OpraHizaliifHO-TeXHOJIOrYHa CYMICHICTh
XapakTepu3ye s[K HEOOXiIHi, Tak 1 JOCTaTHI yMOBM Ul OO’€IHAHHS Pi3HUX TEXHOJOTIYHUX IPOLECIB PEMOHTY YU
TEXHIYHOT0 0OCIYrOBYBAaHHS B CIIUIBHOMY IOTOL.

Ipore 1e Tinbku NOTPiOHI YMOBU A1l 00’ €JHAHHS TEXHOJIOITYHUX MPOLECIB TEXHIYHOTO 0OCIyrOBYBaHHS BiIMIHHUX 00’ €KTIB
y CIIUJIBHOMY TOTOLL.

Po3BuTok OaraTorpeaMeTHOI crienianizaiii, ik MoJinpeIMeTHOI, TaK 1 MOJITEeXHOJIOTIYHOI, € Ha/I3BUYaiiHO BaXJIMBUM IS
3a0e3neucHHs €()EeKTUBHUX IIPOLECIB TEXHIYHOIO CEPBiCY, 1 BOHM IPYHTYIOTHCS Ha JOCIIJDKEHHSAX OpraHi3aliiHo-
TEXHOJIOITYHOI CyMiCHOCTI TEXHOJIOTYHUX IIPOLIECIB.

VY craTTi 3alpOlIOHOBAHO ONTHMI3allil0 BUPOOHUUOI CTPYKTYPH IYHKTIB TEXHIYHOIO OOCIyrOBYBaHHS aBTOMOOLIIB Ha
CTal[lOHAPHUX IOCTaxX JOCHLIKYBaTH 3a PaxXyHOK 3MEHIIEHHS BUTpaT Ha IPOBEACHHS PI3HUX BUAIB TEXHIYHOIO
00CIyroByBaHHs, CyMICTMBIIM 1X BUKOHAHHS y chninbHOMY notoui. Lli monoskeHHs po3poOiieHo A 3a7aHoi CTPYKTYpHU
MDKPEMOHTHOIO LUMKIY Ta HOPMAaTUBHOIO CEPENHbOPIYHOro mnpodiry aBToMoOLTiB. Pi3Hi TexHiuHI 00CIyroByBaHHS
aBTOMOO1JIIB MO)KHa BUKOHYBAaTH SK y CHUIBHOMY IOTOLI (TIOJITEXHONOIYHA CIieliani3aiis), TaK 1 Ha CHeliaTi30BaHuX
nyHkTax TexHiuHoro oOcmyroByBaHHs (IITO) (MoHOTexHONOriyHa cremianizauisi), sKi BHOMPAOThCA 3 IONEPEIHBO
CHHTE30BaHUX IapaMeTpUuYHUX psaiB. g oOrpyHTyBaHHS crelianizaiii cii IOpPIBHATU BUTPATH HAa BUKOHAHHS
TEXHIYHOTO OOCITYrOBYBAaHHS: SIKIIO BUTPATH Y CIUJIBHOMY IOTOLI MEHII PiBHI BUTPAT Ha ClELiali30oBaHUX MOCTax, TO
MaTUMEMO CYMICHICTb TEXHOJIOITYHHUX IPOLECIB TEXHIYHOIO 00CIyrOBYBaHHS, SKIIO OUIbIII, — TO HECYMICHICTb.

KurouoBi ciioBa: aBToM001I1i, TEXHIYHE 00CITYrOBYBaHHs, TEXHOJIOTIUHUI NpOIIEC, creriani3amis, CyMiCHICTb, MOCT.

Barabash R., Sharybura A., Hoshko Z., Kudrynetskyi R. Organizational and technological compatibility of
maintenance processes of N2 category car

Organizational and technological compatibility (OTC) is a property that determines both the possibility and feasibility of
combining various technological processes (TP) of repair and maintenance in a common flow. This property is due to the
similarity of the design, the same type of technology and subject flexibility of the repair and technological equipment used,
and, as a result, the similarity of the technological and production structures of various technological processes of repair and
maintenance. Therefore, organizational and technological compatibility characterizes both necessary and sufficient
conditions for combining various technological processes of repair or maintenance in a common flow.

However, these are just the necessary conditions for combining technological processes of maintenance of different objects
in a common flow.

The development of multi-subject specialization, both poly-subject and poly-technological, is extremely important for
ensuring effective processes of technical service and they are based on studies of the organizational and technological
compatibility of technological processes.
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The article proposes to investigate the optimization of the production structure of car maintenance points at stationary posts
by reducing the costs of carrying out various types of maintenance due to combining their execution in a common flow.
These regulations are developed for the given structure of the inter-repair cycle and the normative average annual mileage
of cars. Various maintenance of cars can be performed both in a joint flow (poly-technological specialization) and at
specialized points of technical service (PTS) (mono-technological specialization), which are selected from pre-synthesized
parametric series. To substantiate the specialization, it is necessary to compare the maintenance costs. If the costs in the
common stream are lower than the costs at the specialized posts, then the technological processes of maintenance are

compatible, if they are higher, then incompatible.

Key words: cars, maintenance, technological process, specialization, compatibility, post.

IMocTanoBka npodaemu. YMoBa 00’€THaHHS B
CHIIBHOMY IIOTOLI PI3HMX TEXHOJIOTIYHUX IIPOIECIB
TexHiyHOro obciyroByBanHa (TO) pizHOMaHITHHX
00’€KTIB 3yMOBJICHA MOAIOHICTIO KOHCTPYKIii, OAHO-
TUIHICTIO TEXHOJOTl Ta MNPEeIMETHOI THYUYKICTIO
PEMOHTHO-TEXHOJIOTIYHOT0 O0JIaJHAHHS, 10 3aCTOCO-
BYETBCS, 1, SIK HACHIJOK, MOMIOHICTIO TEXHOJOT1YHOI
Ta BUPOOHUYOI CTPYKTYP.

IIpore me TiBKM TOTPIOHI yMOBH  UIs
00’eHaHHs TexHOJOryHuX mporeciB TO BiAMIHHHX
00’€KTIB y CIILIBHOMY MOTOILT.

Po3Butok OaraTompenMeTHOI crierianizalii, sk
MOJIIPEAMETHO, TaK 1 MOMITEXHONOTIYHOI, € HA3BU-
YaiiHO BaXJIMBUM JJIs1 3a0e3MeUeHHS e(PEKTUBHUX
MIPOLIECIB TEXHIYHOTO CEPBICY, 1 BOHU IPYHTYIOThCS HA
JOCIIKEHHSAX OpraHi3alifHO-TeXHOJIOTIYHOI CyMic-
HocTi (OTC) texnonoriuaux npomnecis (TII).

AHAJi3 oCTaHHIX JOCTiIzKeHb i myOsikamii.
IIpobnemi 3abesneuenns edexruBHocti TII TO ma-
IIVH TPUCBSYEeHO Oarato mybmikamiit [1-4; 9—11; 14—
16; 18; 19].

Hocnimxenus OTC TII, siki BUKOHYIOTbCS Ha
texHoioriynux JiHisx (TJI), BUCBiTIEHI B 6araTbox
mpargsix P. /1. Kysemincekoro ta L I'. Crykambis. Y
mparix [5-8; 10; 12; 13; 17] oOrpyHTOBaHO CyMic-
HICTh PEMOHTY 00’€KTiB Pi3HHUX MApOK Yy CHUIBHOMY
norori, nomano Bu3HaueHHs OTC Ta koedimieHTIB
JUISL OLIHKU JTOLIIBHOCTI 00’ €JHAHHS MPOLECIB y CIi-
npHOMY ToTomi. BusHnaueno, mo OTC 3anexuts Bix
MPOAYKTUBHOCTI, PIYHOI NpOrpamMH PEMOHTY, KOHC-
TPYKTUBHO-TEXHOJIOTIYHOTO  0a3ucy,  PEeMOHTHO-
TEXHOJIOTIYHOT 0 00IaJHAHHS.

Opnak mpobiema ontumizanii OTC mporecis
TO nHa crarioHapHHX TOCTaX J0CI 3aIHIIAETCS HETO0-
CIIIKEHOIO.

ITocTanoBKka 3aBaaHHsA. METOIO TOCIIUKEHHS
€ ONTHMI3allisl BUPOOHMYMX TPOIECIB Ta MiHiIMi3alis
Butpar Ha TO aBTOMOOLTIB, IO € OTHUM 3 BH3HA-
YaJIbHUX YMHHUKIB TSI QBTOMOOIIBHO-TPAHCIIOPTHUX
nignpuemctB (ATII) y BuGopi HMyHKTY TEXHIYHOTO
obocmyroyBanHs  (IITO) gt oOGcimyroByBaHHS
BJIACHUX MAIIKH.

Binminne ¢ynkuionysanss 11TO B Tenepinmix
YMOBaxX, 3a HasBHOI BEJIMKOi KUIBKOCTI MPUBATHUX
MiANPUEMCTB, ABTOMOOUIPHHM MapK SIKMX HaJiuye

BCHOI'O JEKUIbKA OJUHMIIL MAIHMH, Ta HEJOCTATHHOL
KUIBKOCTI KOIITIB, € BAXKJIMBUM YHHHHUKOM.

Buxiaa ocHoBHOro martepiajy. Sk yxe Oymno
3a3Ha4YCHO, PO3BUTOK OaraTompeaMeTHOI clieriasiza-
ii € Iyxe BaXITUBUM JUis 3a0e3neveHHs eheKTHBHUX
MIPOLIECiB TEXHIYHOTO CEPBICY, 1 BOHU IPYHTYIOThCS HA
nocnimxenusax OTC TIL

OTC — e BIacCTHBICTh, SIKA BU3HAYAE SIK MOXK-
JUBICTh, TaK 1 JAOIIBHICTh 00’ €JHAHHS B CHIILHOMY
norori pizHux TII pemonty Ta TO aBTOMOGiNIB KaTe-
ropii N2. Lls BrmacTuBiCTh 3yMOBIJIEHAa MOIiIOHICTIO
KOHCTPYKII{, OHOTHITHICTIO TEXHOJIOTi Ta MpeaMeT-
HOI0 THYYKICTIO PEMOHTHO-TEXHOJIOTiYHOI'0 o00maj-
HaHH$, [I0 3aCTOCOBYETHCS, 1, IK HACIIZOK, MOIiI0HIC-
TIO TEXHOJOTIYHOI Ta BUPOOHHUYOI CTPYKTYp Pi3HHUX
TII pemonty Ta TO. OTxe, OTC xapakTepusye 5K
HEeoOXimHi, Tak 1 JOCTaTHI yMOBM U1 00’ €IHAHHS
pisaux TII pemonTy un TO B crinsHOMY HoToII [7].

[Tig gac anamizy OTC TII, siki BAKOHYIOTHCS Ha
TJI, BBaxanu, 10 CyMa YacTKOBUX IIporpam, ska
CKJIa/la€ 3arajbHy Nporpamy, € TIOCTIHHOI, TOOTO
W +W=W,=const. Hamm mnokaszaHo, IO 3arajbHa
mporpama W) nmis mporeciB, SKi BHKOHYIOThCS Ha
CTaLliOHAPHUX IIOCTaX, € HEMOCTiliHa BenmuuHa. lle
MOSICHIOETHCS. THM, IO TPUBAJICTh PI3HUX MPOIIECIB
T, i T, HeoqHaKoBa, a TOMY JJISl 33JJaHOTO PIYHOTO
¢oumy yacy 3MiHa oxHiel wacTkoBoi mporpamu W,
HEMPOMOPLIHHO 3MIHUTh I1HIIY YacTKOBY IMporpamy
W>, ie HeoOXiTHO BpPaXxOBYBaTH i 4Yac PO3PaXyHKY
noka3uukiB OTC (puc. 1).

Op =W s Wk

ne Wy — saransha mporpama IITO, on.; QP -

= var, (1)

npoxyktusHicTs 11TO, ox.

I/I/1+I/I/2+...+I/Vn=Wk —>var, (2)
ne W, W, ..., W, —4actkoBi nporpamu pizaux TO;
W -TAW, T+t W, T, =0, 3)
ne Ty, T, ..., T, — TpuBamicts pisaux TO;
R+E =1, (4)

ne P;, P, — eMIipi4Hi 4acTOCTI.

[TpoayKTUBHICTH MOCTIB AJIS1 MOHOIPEIMETHOL
MOHOTEXHOJIOTIUHOI Crelfiani3aiii po3paxoByeThCs 3a
B1JIOMOIO (pOPMYIIOFO:
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0 — D, s N y 30HI 960HyFOByBaHI:IH 32 YMOBH HOPMaTHBHOTO
P Io; ) CepeAHBOPIYHOrO0 TPOOITY JUIsi MOHOMPEAMETHOI
mn o MOJITEXHOJIOTIYHOI CIIeliaai3amii CTaHOBUTHME:
— 114 o 1 . o

ae CDﬂ nificauit Gouxa yacy pobirauka, rom; 7, ros _N-Bp,, o ™

tpuBaiicts TII, rom. r L, >

N -Bp .
102 - T lo-r on; (®)
LTO—Z
T0-1 _ N 'chep 70-2 10-2" 9
O = & -& ", om, )
TO-1

ne N — KUIbKiCTh aBTOMOOITIB, OA.; Bpep -—

. o . . 1
CepeAHbOPIYHUHN MPOOIT aBTOMOOLIS, THC. KM; Q;D —

npoayktuBHicte TII TO-1, TO/pik; Q;D 2

TO-2*

npoxyktusHicte TII TO-2, TO/pik; b
npoayktuBHicTh TII TO-2".

[ponyxtusnicts 11TO 3a pisauMu Bugamu TO
CTaHOBHUTHUME:

0- 0-2 0-2"
1014 Q102 4 QIOF = QIO (10)

Ha ocHOBi 3icTaBieHHS PIYHUX HPUBEACHUX
eKoHOMi4HO-TexHosoriunux BuTpat Ha TII TO moHO-
Puc. 1. BusHavenHs 3aranbHOl IPOrpaMu MPOLECIB, AKi | GaraTonpeaMETHOI crieliaizalii pooisTh BUCHOBOK

BUKOHYIOTBCA Ha CTALlIOHAPHKX T0CTaX PO JOIUIBHICTD iX 00’€JHAHHS Yy CHIJIBHOMY IOTOI
Fig. 1. Determination of the general program of [3].
processes that are performed at stationary posts Pisui TO aBromMoGimie kateropii N2 MoxHa

) . . . _  BHUKOHYBaTH SK Yy CIUIBHOMY MOTOLI (IHOMiTeX-
Tpusanicts ycix Bugis TO 3a MDKPEMOHTHHH  yonoriuna criemianisanis), Tak i Ha Creriani3oBaHuX

TIEp10J CTAHOBUTUMC: I[ITO (MoHOTEXHONOTIYHA  cCHemiami3amis),  sKi
TO TO-1 TO-2 TO-2*
Ty =16-T,5"'+8-T)92+8-T,%%,  (6) BubuparoTbca 3 MONEPEIHHO CHHTE30BAHUX Tapa-

METpUYHHX psAAiB (AuB. Tabin.). s oOrpyHTyBaHHS
crenianizanii HEOOXiZHO NOPIBHATH BUTPATH Ha

Hpoxykrusnicts IITO mist pisHnx BapianTiB  pukonamns TO: AKIIO BUTPATH y CIiTLHOMY MOTOI
noeHanns y cnitbHoMy motoui TIT TO-1, TO-2 1 menwi pisui BuTpaT Ha Chewiani3oBaHMX IOCTAX, TO
TO-2" B pasi moTpuMaHHsA CTPYKTYpU MDKPEMOHT-  matumemo cyMicHicts TII TO, skmo 6inemi, — To
HOT'O [IUKJTy T4 3 YPaXyBaHHAM KUIbKOCTI aBTOMOOUTIB  mecyMicHicTb (pHC. 2).

TO . .
ne T 1f — TPUBAIICTbH TEXHOJIOTIYHOr O UKITY, TO/I.

TO ) :
3, 310 g cninbHoMy noToui

rpH. |— 3"° Ha cneujanisosanux noctax

N,mr.

Puc. 2. Butpatu Ha npoBeCHHS] MOHOTEXHOJIOTIYHOI Ta TOMITEXHOJOTIYHOI Crieniamizalii
Fig. 2. Costs for mono-technological and poly-technological specialization
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Tabauusa. Busnauenns utpatr [ITO Ha cremiamizoBaHuXx mocTax (MOHOMpEIMETHA MOHOTEXHOJIOTIUHA

crenianizaris)
Table. Determining the costs of maintenance point at specialized posts (mono-subject mono-technological
specialization)
N, TO, TO, TO, TO, Tro 1aro Tro To 1aro aro
ofl. QP QP QP QP 3T0,- 3TO/ 3T0k 3T0,1 3T0f,/,...,n 3 TOisjs. on
N, O, 0 Qo Qo 3 3 3 3ni 3. Bitjt i
N, 0s O, 0 Qo 30 3 3k 32 35 Bisjtn2
N; Os 0, 0, Qo 3i3 3 33 33 3.3 Biit i3
Nago | Q300 Oiso O O3 3i200 30200 3200 31200 3500 | Bitje..n200
Noot | Qo2 Oisi O3 037 3i01 3501 3101 3201 3i....m01 3itjt.m201
Nogy | Q303 Oisz (o 037 3002 30202 3202 3202 3.0 3iit. 0202
Ha puc. 2  mpuifHari  mo3HadeHHA:  piBHIB 3aBaHTaxeHHS 11TO 3a mpogyKTUBHICTIO, TaK i
3[”71?’11 < 3;1173...” — cymicuicts nporecis TIT TO aGo A OKpemux BUpoOHH4HX cTPYKTYp IITO 3aramom.

3aCTOCYBaHHS MOHOMNPEJAMETHOI TMOMITEeXHOIOTTYHOI
3[7T() > 3[7T()

Iy f sl i+j+..+n
npoueciB TII TO abo 3acTocyBaHHS MOHOIPEIMETHOI
MOHOTEXHOJIOTIYHOI creriamizaii.

crenianizanii; HECYMIiCHICTh

3atpatu [ITO Ha -chemniamizoBaHUX MOCTaX
(MOHOMpeqMETHA MOHOTEXHOJOTIYHA CIelialiallis)
CTaHOBUTUMYTh!

30 4 300 4 4 310 = 310

i+ j+.4+n>

(12)
e 3im0,3;7m,...,3nm o _ 3aTpaTu nesHoro Buay TII

TO.
Binminnicts 3atpat I[1TO npu
mro 1o _ A 3110
3i,j,...,n i+ jtdn ’

(13)
17/10) B .
ne 3, ... — 3atparu I[ITO MoHONpeAMEeTHOI moiTex-

HONOriYHOI creniamizauii; 3, .,

— 3arpatu [ITO

MOHOTMPEAMETHOI MOHOTEXHOJIOTTYHOI crierianizamii

BucHoBku

1. 3ampononoBana Meronuka ananizy OTC TII,
SKI BHUKOHYIOThCA Ha  CTalllOHApHHUX  IIOCTax,
nepeabayae BpaxyBaHHS HEMPOMOPIIHHOCTI 3MIiHH
yacTkoBuX mporpam (W; W,) TO BianoBimHo [0
CHIBBiAHOLICHb IXHBOI TpUBANOCTi. SIK HACIiIOK,
3aranpHa nporpama TO (W) € 3MiHHOIO.

2. 3acTocyBaHHS Ili€]l METOOWKH Ui aHaNi3y
npoueciB TO aBTOMOOUTIB 1ajo 3MOrY IiABHUIIUTH
TOYHICTh po3paxyHKy nokasHukiB OTC sk st pisHUX

3. BupoGunua crpykrypa [ITO 3anexuth Bif
crenianizanii (QpyHKI[IOHAIBHOTO MPU3HAYEHHS), SIKa
MOXKe OyTH MOHO- YM TOMIMPEAMETHOI0 (32 00’ €KTOM
00CITyTOBYBaHHSI) Ta MOHO- YW TIOJITEXHOJIOTIYHOIO
(3a Bugom TO). Crenianizanis [ITO oGrpyHTOBYETB-
cs1 Ha miactasi ananizy OTC pizaux TII y cnineHOMY
MOTOIT.
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