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Pedepar. [Tokasany, 4To crcTeMa MHOTOKaHAIBHOTO (PUPMEHHOTO TEXHHMUECKOTO CEPBHCA COBPEMEHHBIX TPAKTOPOB, KOMOAHOB
¥ CEJBCKOX03AIICTBEHHBIX MALIMH B Y30€KUCTaHe M0 XapakTepy HyHKIMOHUPOBAHUS MPECTABIAET COO0H Pa3HOBUIHOCTD CUCTE-
MBI MaccoBOTO 00CTyXuBaHUS. [loaTBeprm, 9T0 3T0 0OCTOSTENECTBO HE YIUTHIBACTCS IIPH H3YYEHHUH CYIIECTBYIOMIEH CHCTEMBI
(PMPMEHHOTO TEXHHYECKOTO CEPBHCA. APTYMEHTUPOBAIH aKTYaIBHOCTD ONPEIEIICHUS BIUSHIS IAPAMETPOB CUCTEMBI (PUPMEHHO-
T0 TEXHHYECKOTO CEPBUCA HA €T0 COCTOSHHE C MCTIOIb30BAHIEM METOOB TEOPHH MaccoBOro odcyxuBanus. (Llens uccredosa-
Hust) OLEHATD TapaMeTPBI COCTOSHHSI MHOTOKaHATBHON CHCTEMBI PHPMEHHOTO TEXHIIECKOTO CEPBHCA IO PE3YNIbTaTaM XpOHOMeE-
Tpaxa o0CITyKUBaHHS 36PHOYOOPOUHBIX KoMOalHOB. (Mamepuanst u memoosr) V3yuniu rpad) cocTosHIN MHOTOKaHANBHOM CH-
cTeMbl (PUPMEHHOTO TEXHUYECKOTO cepBrca 0e3 ouepenu. B cuctemy BxonsaT 109 3epHOy00OpouHbIX KOMOaiHOB Mapku Case-2166
1 7 aBTONEPEABIKHBIX MACTEPCKuX. MConb30Bay METOIbI TEOPUH MAacCOBOTO oOctyskuBanus. (Pesyivmamul u 06cysncoenue)
VeTaHOBUIN IMHEHHYIO0 3aBUCHMOCTD MEK Ty KOMHIECTBOM 3aHATHIX aBTONEPEIBIDKHBIX MACTEPCKUX M CPEIHNAM 3HAYCHIEM Bpe-
MEHH 00CITyKHBAHHS [IPU MOCTOSHHONW HHTCHCHBHOCTH TPeOOBAHU. BEIBIIM, YTO HA YCTPaHEHHE OJHOW HEHCIPABHOCTH Ofl-
HOTO KoMOaitHa 3arpaunBaetcs 3,33 daca, To ecTh Oy/eT 3aHsATa OfiHa MacTepckas. Eciu 3a ofiiH Yac B CEpBHUCHBIN LEHTP TOCTY-
maet 3,24 TpeboBaHus, TO OYAYT 3aHATHI BCe 7 aBTOIMEPEOBIKHBIX MacTepCKuX. (Bvigoowt) Jlokazamu, 9to I OXHOKAHATBHON
CHCTEMBI (PUPMEHHOTO TEXHHYIECKOTO CEPBHCA CPEHEE 3HAUCHNUE BPEMEHH YCTPAHEHUS OHON HEUCIIPABHOCTU OJJHOTO KOMDaiiHa
HE JIOJDKHO TIpeBbImiath 3,33 yaca. Paccuntanu mapameTpsl, Iph KOTOPHIX B 7-KaHANBHOW cUCTeMe (PMPMEHHOTO TEXHUUYECKOTO
cepBuca OyIyT 3aHATHI Bce KaHaIbI (7 MACTEPCKUX): BO3HUKAIOT 3,24 TpeGoBaHM: 3a OAMH Yac, B CPEHEM Ha YCTpaHEHHE OJHOH
HEHCTPaBHOCTH Ka/1as MacTepckas 3arpadnBaet 2,16 Jaca.

KaroueBble c10Ba: MHOTOKaHANBHAS CHCTEMA, DUPMEHHBIA TEXHUYESCKUH CEPBHC, PEMOHT CENbCKOX03SHCTBEHHOM TEXHHUKH, aB-
TOINEPe/IBIKHAS MAacTepCKas, MHTEHCHBHOCTD MOTOKA TPeOOBaHHH, MPOU3BOAUTENBHOCTE OJHOM MAacTepcKoit, rpad) cocTosHUI
CUCTEME.

I Ias uurupoBanus: Tom6onraes M.T., CeittumberoBa 3.A. I'pad cocTossHUN MHOTOKaHAIBHON CHCTEMBI up-
MEHHOT'0 TEXHUYECKOTO CepBHCa 36pHOYOOPOTHBIX KOMOAWHOB B Y30ekucTane // CeibCKoxo3siicmeeH ble MAuUHbL
u mexrnonoeuu. 2020. T. 14. C. 46-49. DOI 10.22314/2073-7599-2020-14-1-46-49.
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Abstract. The authors showed that the multichannel system state graph of modern tractors, combines and agricultural machinery
in Uzbekistan, by the nature of its functioning, was a kind of mass service system. They confirmed that this circumstance was not
taken into account when studying the existing system of corporate technical service. They pointed out the relevance of determining
the influence of the branded technical service system parameters on its condition using the methods of the mass service theory.
(Research purpose) To evaluate the state parameters of a proprietary technical service multichannel system according to the results
of the timing of combine harvesters maintenance. (Materials and methods) The authors studied the multi-channel system state
graph of a proprietary technical service without a queue. The system included 109 Case-2166 combine harvesters and 7 car-mobile
workshops. They used the methods of mass service theory. (Results and discussion) The authors established a linear relationship
between the number of occupied car-mobile workshops and the average value of the service time at a constant intensity of
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requirements. It was revealed that it took 3.33 hours to fix one malfunction of one combine, that is, one workshop would be
occupied. If 3.24 demands were received in the service center in one hour, then all 7 auto-moving workshops would be occupied.
(Conclusions) The authors revealed that for a single-channel proprietary technical service system the average value of the time for
eliminating one malfunction of one combine should not exceed 3.33 hours. They calculated the parameters at which all channels
(7 workshops) will be occupied in the 7-channel system of corporate technical service: 3.24 requirements arose in one hour, on

average, each workshop took 2.16 hours to fix one malfunction.

Keywords: multichannel system, proprietary technical service, agricultural machinery repair, car workshop, demand flow rate,

productivity of one workshop, system state graph.
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Ol TEPMUHOM «TEXHHUYECKUN CEPBUC» TTOHUMA-

€TCSI COBOKYITHOCTH YCITYT MO 00ECTICUSHHTO CEITb-

CKOXO3SIHCTBEHHOTr' 0 MPOM3BOICTBA MAIIUHAMH,
o0opynoBaHHEM U IpUOOpaMH, 3P PEKTUBHOMY UCTIONb-
30BAHMIO U MOAAEPKAHUIO UX B UCIIPAaBHOM COCTOSIHUU
B T€YEHHUE BCEro Mepuoa dKcrryaranuu [1].

TexHUYEeCKH cepBUC Ha3bIBaeTCs PUPMEHHBIM, eC-
JIA B IPEJOCTABIEHUHU yCIYT yYacTBYIOT LITATHBIE CO-
TPYIHUKH (UpMEI (3aBOAA, OOBEINHEHUS) — H3TOTOBU-
TeIs MantuH. [IpenMyiecTBO CHCTEMBI QUPMEHHOTO TeX-
Huueckoro cepsuca (PTC) cocToUT B TOM, 4TO YCIyTH
10 TEXHUYECKOMY OOCITyKHBAaHUIO U PEMOHTY MaIlliH
OKa3bIBAIOTCSI CBOEBPEMEHHO U KaueCTBEHHO [2].

B V36ekucrane QyHKIIMOHUPYIOT TUIEPCKUE CUCTE-
MBI @TC, opranu30BaHHBIE TAKIMHE 3apyOCKHBIMHE HHUP-
mamu, kak Case NewHolland, Claas, John Deere.

Hunepckas cucrema @TC BKiTI09aET CleMyonIne 3e-
MEHTBI: ICTOYHUK TpeOOBaHUH (HeUCIIpaBHas MalllMHA),
BXOJISIINH MOTOK TpeOOBaHMH (TpyTINa HEMCIPAaBHBIX Ma-
LIMH), KaHaJ 00CIyKUBaHUS (IepeIBUKHBIE UITU CTALU-
OHapHBIC MACTEPCKHE), OYepe/b (COBOKYITHOCTH TPeOO-
BaHUM, 0XKUJAIOMUX 00CITY)KUBAHUSI B MOMEHT, KOI'zia
KaHaJIbl 3aHATHI 00CITy>)KMBaHUEM APYTUX TpeOOBaHMUIA),
BBIXOJAIIUN IOTOK TpeOOBaHUH (IpyTa 00CITyKSHHBIX,
TO €CTbh UCTIPAaBHBIX MalnH) [3].

Cucrema OTC B 3aBUCHMOCTHU OT NOCTYIJICHUS HO-
BBIX TpeOOBaHUM, HX YIOBICTBOPEHUS, BEIX0/IA, 3aHATO-
CTH WJIM HE3aHATOCTH aBTONEPEIBIKHBIX MACTEPCKHUX U
IpyTruXx (PaKTOPOB MOXKET HAXOAUTHCS B Pa3HBIX COCTOSI-
HUSX, OITUCBIBAEMBIX COOTBETCTBYIOIIUMU rpadami [4, 5].

B npaktuke ®TC B cenbckoM xo3sHCcTBE Y30eKucTa-
HA YaCTO BCTPEUYAIOTCS CICIYIOMIHE TPabl COCTOSTHIIH:
MHorokaHalnbHas cuctema @TC 6e3 ouepenu (c oTkaza-
Mu), MHOTOKaHanbHas cuctema OTC ¢ orpaHnYeHHON
JIJIMHOM ouepenu u MHOrokaHanbHas cuctrema OTC ¢
OTpaHWUYCHHBIM BPEMEHEM OXHUAaHu4 [3, 6, 7].

Ho >Tu cBoe0oOpa3Hble, MHOTOKaHAJIBHBIE CUCTEMBI
OTC TpakTOpoB, KOMOAHOB U CENLCKOXO35HCTBEHHBIX
MaInuH GpepMepCKUX X03sHUCTB U arpoKIacTepoB Y30eKu-
CTaHa He U3yYCHHI C UCIOJIb30BAaHUEM METOIOB TEOPUHU
MaccoBoro oocnykuanus [4, 5]. Beneactaue aToro ocra-

CENbCKOXO3AMCTBERHBIE MALIMHbI 1A TEXHONIOMM « Tom 14 +N1 + 2020

€TCs HEyCTaHOBJICHHBIM BIMSHUE TAKUX IApPaMETPOB, KaK
CpenHssi MHTEHCUBHOCTH TIOTOKA TpeOOBaHMIi, CpeTHee
BpeMs 00CTy >KMBaHUS OHOTO TpeOOBaHU s, IPOU3BOIM-
TEIbHOCTb OJHO! aBTONEPENBUKHON MacTEPCKOM, KOJIU-
YECTBO MAaCTEPCKUX. A OHM OTPakaroTCsl HA COCTOSHUU
CUCTEMBI: OHa MOKeT OBITh CBOOO/IHA MIIH 3aHSTa, XapaK-
TE€PU30BAThCA HAJIMUUEM U OTCYTCTBUEM OUEPENHU U T.1.

LIENb NCCNEROBAHNS — OLIEHUTH TAPAMETPhI COCTO-
STHUS MHOTOKaHabHOU cuctembl @TC 6e3 ouepenu mo
pe3ynbTaTaM OKa3aHHBIX 3epHOYOOpOYHBIM KOMOaitHaM
yciyT (GMPMEHHOTO CepBUCa CUIIAMU MEePEIBUKHBIX Ma-
crepcknx HamaHranckoro pernona Pecriyonnkn Y30e-
KHUCTaH.

MaTEPVANDBI M METOALI. Ha Ganance pallOHHBIX Ma-
LIIMHHO-TPAaKTOPHBIX TApKOB peruoHa HaxonsaTcs 109 3ep-
HOYyOOpOUHBIX KOMOaiiHOB Mapku Case-2166. HamaHTaH-
CKU CEPBUCHBIN LICHTP PACIOIaraeT CEMbIO aBTONEPE-
JBHKHBIMU MacTepckumMu «Puat-1lIkoxa». 1o pe3ynsb-
TaTam XpOHOMEeTpaka paboThl KOMOaHOB Ha yOOpKe 3ep-
HOBBIX YCTaHOBJICHBI:

- CpellHee 3HaYCHHE 00IIero BpeMeHH, 3aTPaueHHOT0
OJIHOM MacTepCKOM Ha yCTpaHEHUE OHON HEeHCIpaBHO-
CTH OJJHOTO KoMOaiiHa, — )= 2,16 u;

- cpenHss MHTCHCHBHOCTH IOTOKA TpeOOBaHUH, U3-
MepsiemMasi YUCIIOM TpeOOBaHHUM, MOCTYIUBIINX 3a €1H-
Huy Bpemenu — A = 0,3 tpe6./4 [6].

B npouecce uccienoBaHuii HCII0JIb30BaHBI OCHOBHBIE
MOJIOKEHH ST TEOPHH MACCOBOT'0 OOCITYKUBaHUSI.

PE3YNLTATLI M OBCYXAEHME. PaccmoTpum rpad co-
CTOSTHUH UCCIIeyeMOi MHOTOKaHaJIbHOM CUCTEMBI — 0€3
ouepenu, ¢ oTkazamu (puc. 1).

JanHas cuctTemMa UMeeT 1 aBTONEePEeBUKHBIX MacTep-
CKHX 0JJHOU Mozenu. [Ipu ycioBUM HE3aHATOCTH XOTsI OBl
OITHOW MacCTEPCKOH MOCTYMHUBIIEE B CUCTEMY TpeOoBa-
HUe cpasy obcnyxuBaetca. Ecnu Bce macTepckue 3aHsi-
TBI, TO IOCTYITHBIIHE TPEOOBaHUS HE 00CITYKHBAIOTCS.

Ecnu B TedueHue onpeaesieHHOro MOMEHTa padoTaroT
IBe (n=2) MacTepCKHUe, TO CKOPOCTh 00CITyKUBAHUS Y/IBO-
utcs — 2u. Ecnu HencnipaBHble MallInHBI 00CTy KUBaOT-
Csl N MACTEPCKUMHU, TO CKOPOCTH CEpBUCA PaBHA H.

[Tpu Sy: B cucTemy He mocTymiio TpedoBanue (K=0),
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Puc. 1. I'pag cocmoanuii Mmno2okananbhol cucmemsl QupmenHo-
20 mexHuyeckozo cepsuca 6e3 ouepeou: N — obwee Konuuecmeo
KOMOQUIHO8; |t — NPOU3BOOUMENLHOCTD OOHOU ABMONEPEOBUNCHOU
Macmepcroul (00H020 KAHANA OOCIYICUBAHUS) UTU CPeOHee YUCTO
mpebo8aHull, OOCIYHCEHHBIX CUCTNEMOU 68 eOUHUYY 8peMeHU, A —
CPeOHsIsl UHMEHCUBHOCMb nomoka mpeboganuti;, Sy, Sy, ..., Sy ...,
Si— cocmosnue cucmemul (unoexc yrkasvigaem yucio K mpebosa-
HUll 8 cucmeme), n — obuee YUCIO KAHANO08

Fig. 1. State graph of a proprietary technical service multichannel
system without a queue: N —
the productivity of one car workshop (one service channel) or the

the total number of combines; u—

average number of requirements served by the system per unit time;

— the average intensity of the requirements; Sy, S, ..., Sj ..., Sx—
the system state (the index indicates the number K of requirements
in the system), n — the total number of channels

Bce N KOMOaitHOB UCIIPaBHBI; aBTOIIEPEABHKHBIC Mac-
TepCKHe CBOOOHBI; YUCIIO PA0OTAIOMINX Ha TOJSAX KOM-
0aitHOB paBHO M.

IIpu S;: B cuctemy noctynuiio ogHo Tpedosanue (K=1),
TO €CTh OAWH KOMOAaifH HenCIpaBeH; OHAa MacTepCKas
3aHATA €ro 00CITyKHUBaHUEM; YHCIO pAaOOTAIOIINX KOM-
OaitHoB N — 1.

[Tpu Sy: wrcno TpeboBanmii K, Bce n MacTEepCKHUe 3a-
HATBI; YACIIO UCTIPABHBIX KoMOaliHOB paBHO N — K.

BeposTHOCTE ¢ HAXOXKICHHS CUCTEMBI B COCTOSTHUHU
So, TO ecTh OTCYTCTBUS TpeboBanuii (K=0) u He3aHATO-
CTHU BCEX aBTOIEPENIBHIKHBIX MACTEPCKUX PACCUUTHIBA-
eTcsl 10 BRIpakeHuo [3-5]:

:[Z‘/f'] (1)

e ¥ = Au — k03P PUITHEHT 3arpy3KHU MePeIBIKHON Ma-
CTEPCKOM.

BepositHocTh HaxoxaeHus cucteMbl @TC B cocTos-
HUU S; onpenenseTcs mo Gopmyse:

qi=¥/—,qo(i=l,2,.--,n)- (@)

B 2018 r. HamanraHckuil cepBUCHBIN LIEHTP CUJIAMH
CEMU aBTOIEPEABIKHBIX MacTepckuX (n="7) okazan ®TC
109 3epHOy6OpOouHBIM KOMOaitHam Case-2166.

OnpenenuM BEPOSATHOCTh OTKA3a ¢, HEUCIIPABHBIX
KOMOafHOB MPUCOETUHATHCS (¢,,=0) HIIM HE TPUCOEH-
HATBCA (¢0,# 0) K ouepenu Ha 0OCTy)KUBaHNE U CPETHEE
KOJIYECTBO /1, 3aHATHIX aBTONCPEIBIKHBIX MACTEPCKUX.

Ilo pe3ynbrataMm XxpoHOMeTpaxa umeeM [3]:

w=1/1,=1/2,16 = 0,462 (cepBuc/u),

w=u/h=21=0,32,16=0,648.
U3 (1) naxonum:
0 1 2 3 4
[ZVLT _(0 648 0,648 N 0,648 N 0,648 N 0,648 N
= i! 1! 2! 3! 4!
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0,648’

5 6
L 0.648°  0,648° — ) '=(1+0,648+0,209+0,045+

5! 6!

+0,007+0+0+0)" = =0,523.

,909

BeposaTHOCTb g, OnpeaeuM Ha 0OCHOBE (OPMYIIHI (2):

"0 6487
Go= 25 0,=
n:

-0,523=0.

PaBeHCTBO ¢,, =0 03HaUaeT, YTO BHOBb NOCTYIUBIINH
B CHCTEMY HEHCIPAaBHBIN KOMOAITH HE OTKa3bIBACTCS IIPH-
COCUHUTHCS K ouepenu. BeposTHOCTE 00CTy KUBaHUS
IAaHHOTO KoMOaitHa mepeABIKHON MacTepcKoit [3]:

Po6c 1- Gor = 1-0=1.

DTO 03HAYAeT, UTO HEHCIIPABHBINH KOMOAlH MOKUIa-
€T CUCTEMY OOCITYKEHHBIM, TO €CTh B UICIIPABHOM COCTO-
STHUH.

Ecnu mpomomkuTensHOCTh 00CITY KIUBaHUS IIPOCTO-
r0 IIOTOKa TPEeOOBAHMI MOAYUHACTCS IKCIIOHCHIIAATBHO-
MY 3aKOHY, TO CpeIHEe KOIHUECTBO 3aHATHIX OOCITYKH-
BaHUEM MEPEIBUKHBIX MACTEPCKUX MOXHO OIIPEICIIUTh
o (1)OpMYJ'I€ n; = WPOGC [8]

C yuetom y = 0,648 u Pys. = 1 momyuum: n, = 0,648.

B paBeHCTBE n, = y =11, €ClM A = const, TO 3HAYEHHUE
7, B 3aBUCAMOCTH OT £, H3MEHAETCSI [0 INHEHHOMY 3aKO0-
ny (puc. 2). llpu 4= 0,3 (tpeb./49) u ,= 0 nonyunm n, =0,
ecin f,=2,16 4, To n,=0,3 - 2,16 = 0,648.

Iycts n,= 0,3 1, = 1. Orcrona ¢, = 1/3 = 3,33 u. Cne-
JIOBATENBHO, €CITH JJIsl yCTPAaHEHUS OTHOM HEHCIPaBHO-
¢ty ogHOTO KoMOaliHa 3aTpadnBaeTcs 3,33 4 BpeMeHH,
TO CTEMEHb 3arpy3KH (3aHATOCTH) IEPEIBUKHOM MacTep-
ckoii n, = 1(100%). Ipu ¢, > 3,33 4 cripaBeUIMBO HEpa-
BEHCTBO £,> 1. Hanipumep, mpu £,= 6,66 1 n,=0,3.6,66=1,99,

unu 199%; ipu 4,=9,99 1 17,=0,3.9,99=2,99, i 299%.
Tz
2.9 = e
! _
Lo, =031,
|
. i
|
| |
| |
Ipmmmmmmm—2 } !
i (- _
0,648 ===-= | folzi _;_0:3.“ i 1y =6.66 i f,=9.99
I, I/ |
T2 3 45 6 7 8 900 7 Chon

Puc. 2. 3asucumocms 3anamocmu nepeosudsCHOU MACmMepcKol om
cpeonezo 3HAYeHUs 6PeMEeHU, 3aMmpPaueHH020 HA YCmpaneHue 00-
HOU HeUCNPAasHOCmU 00H020 KOMOAUIHA

Fig. 2. The dependence of the mobile workshop load on the
average value of the time spent on eliminating one malfunction of
one combine

[pu n,= 1,99 B cucreme ®TC nomxHBI padoTaTh 1BE
(n=2) aBTONEPEABUKHBIX MACTEPCKHUX, a IpH 1, = 2,99 —
TpHu (n=23).
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PacemoTrpuM ciydaii n,=7 npu t,=2,16 u. U3 n, =it
HaXO/HM:

A= n,/lty=1/2,16 = 3,24 (Tpe6./1).

Orcroga BuAHO, yTO eciu u3 109 paboTaromux Kom-
0aifHOB B CEpBUCHEII LIeHTp 3a 1 4 moctymaer 3,24 Tpe-
O0oBaHUs, TO OyAYT 3aHATHI BCe (11,=7) aBTONEPEABU K-
HBbIe MacTepckue. J{pyrumu cioBamMu, KOraa 3aeicTBo-
BaHBI BCE UMEIOIINECS aBTOIIEPEIBIKHBIE MACTEPCKHUE,
yTOOBI HE CO3/1aBaTh OYEePEb, CKOPOCTH 00CTYKMBAHUS
HE JToJKHA ObITh HUXKE 3,24 TpeO./d.

BriBogbl. YcTaHoBUIIM, 4TO TPU IOCTOSIHHON HHTEH-
CUBHOCTH BXOJIAIIETO MOTOKa TpeboBanuii 0,3 (Tpeb./q)
OIlHa aBTOIICPEIBIDKHAS MacTepcKasi 3a 2,16 1 ycTpaHs-
€T OJJHY HeUCITPaBHOCTh KOMOaiiHa U MPH 3TOM OCTaeT-

NEW MACHINERY AND TECHOLOGIES

csi 3arpyskeHHoi Ha 64,8%. C yBeTnueHUEeM BpeMeHH cep-
BHCa CTEMEHb 3arpy3Ku MacTEPCKOM TaKkKe pacTeT, Ha-
npumep, rnpu 3,33 4 3arpyska gocruraet 100%. Jns oxn-
HokaHaJbHOH cuctembl ®TC cpenHee 3HaUeHUE BpeMe-
HU YCTPaHECHHUS OTHOM HEUCIIPABHOCTHU OJTHOTO KOMOaii-
Ha HE JOJDKHO MpeBbImaTs 3,33 4.

BrisicHMINM HEOOXOIUMOCTh YBEIIMYCHUS YHCIa Ma-
CTEPCKHX IPH MOBBIIIEHUH YKcia TpeboBanuid. Ecim Bpe-
Ms 00CITY>KUBaHUS MOCTOSHHO (2,16 1) 1 3a 1 4 BO3HUKa-
10T 3,24 TpeboBaHMs, TO HOpMaJIbHAs pab0Ta CHCTEMBI
OTC obecrnieunBaeTCsl CUIAMU CYIIECTBYIOIUX CEMH Ma-
crepckux. Ilpu nanpHelmem pocte yrcia TpeboBaHUH
BO3HHKAET HEOOXOOUMOCTD IPHBIICUCHHSI TOTIOTHATEb-
HOM MacTepCKOM.
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