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MNPOBJIEMbI AYTCOPCUHI'A MPWU PEMOHTE U ObCNY)XXUBAHUN TEXHONIOMMYECKOI0
0b0PY[10BAHUA
MEABEAEBA M. 1.

YK 510.217
MepgepeBa M. 1. Mpo6nembl ayTcopcuHra Npu pemMoHTe 1 06CnyKnBaHUM TeXHONOrYeckoro o6opyaoBaHus

Cmames NoceswjeHa 80MPocy 8bI4UCAEHUA CMAYUOHAPHBIX 8epOAMHOCMel COCMOAHUL CUCMeMbl MACCO8020 0BCAYHUBAHUS C HeHAOEHHbIM 060pyO08AHU-
em, npounakmukoli u nepeHanadkoli 8 Hayane npou3godcmeeHHo20 Yukna. Onucbisaemcs (yHKUUOHUPOBAHUE KaK OCHOBHO20, MAK U BCIOMO2aMesbHO20
MamepuansHo20 MOMOKa nozucmuyeckoli cucmemsl. lpednonazaemcs, ¥mo 8xo0HoU MOMOK Ha 06pabomky 3aKa308 Umeem MyaccoHoBCKoe pacnpedene-
Hue, a 8pems 8b1x00a 060pyd0BAHUSA U3 CMPOS, BpeMs NepeHanadku U 8pemsa MPOpUAAKMUKU UMelom MoKa3amesbHble 3aKoHy! pacnpedenequs. Obcayxuea-
Hue 0bopydosaHus ocywecmesnsiom dee 6pu2adbl: PeMOHMHASA U MPOGUAaKMUYEecKas. PemoHmHas bpuzada soccmaxaenusaem 06opydosaHue, ebiweduee
U3 cmpos, Mpuvem 3aKasbl, Haxo0AwWuecs Ha npubope, He mepsiomcs, a doobeayxusalomes 8 ocmasweecs epems. Bmopas 6pueada 3aHumaemcs npose-
OeHuem monbko npogunakmuyeckux pabom. PaccmompeHa 00Ha U3 803MOMCHBIX CXeM, npu komopoli 060pydosaHuUe M0 3a8ePWeEHUI0 MPOU3B0OCMBEHHO20
YuKkaa yxodum Ha npocpunakmuky. OepaHuderuli Ha 8enuyuHy oyepedu Hem. HalideHbl 0CHOBHbIE XapaKMEPUCMUKU ONUCAHHOU BblLE CUCMEMb], @ UMEHHO:
8epoAMHoCMU mo2o, Ymo npubop Haxodumca 8 Hepaboyem COCMOAHUU, HA MPOUAAKMUKe U Ha nepeHanadke. HalideHHble 8eposmHocmu cocmoaHull onu-
caHHoli cucmemsl Mo2ym Bbimb UC0b308aHb! 0718 OUEHKU UenecoobpasHOCMU PeMOHMHO20 aymcopCuHea Ha MPOMbILUAEHHbIX NPednpUAMUSX.

Kntouesble cnosa: cucmema Maccoso2o O6C/lyM'Ll60HLlﬁ, pemoHmu ﬂpOdJUﬂGKmUKG O60pyaOGGHUH, Mamepuaﬂbeui MOMOK, n02ucmud4eckue cucmemol, aym-

copcuHe.
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Medeedesa M. 1. lpobaemu aymcopcuHzy npu pemoHmi
ma 06cay208y8aHHI MexHON02i4HO20 06AAGOHAHHA

Cmamms npucss4eHa nuMarH0 064ucneHHs cmayioHapHuUX imosipHocmel
cmaHis cucmemu Macoso2o 06cny208y8aHHA 3 HeHAOIlIHUM 061a0HAHHAM,
MPOGINaKMUKO Ma nepeHanaz00HeHHAM Ha MOYaMKy 8UPOBHUY020 Yu-
Kny. Onucyemscsa gyHKUiOHy8AHHSA AK 0CHOBHO20, MAK i DOMOMIXHO20 Ma-
mepiasnbHO20 MOMOKY 02icmuyHoi cucmemu. lepedbayaemecs, wio exioHul
nomik Ha 06pobKy 3amMosneHb Mae MyaccoHigcbKuli po3nodin, a vac suxody
06/100HAHHA 3 7100y, Yac nepeHanazo0MeHHs i yac npoginakmuku marme
10Ka308i 3aKoHU po3nodiny. 06cay208y8aHHS 061a0HAHHSA 30ilicHIOOMb 08i
bpueadu: peMoOHMHA Ma npoginakmuyHa. PemoHmHa bpueada 8i0HOBMOE
06/100HAHHS, WO 8uliw0 3 1a0Y, NPUYOMY 3aMOBAEHHS, WO 3HAX00AMbCA
Ha npunadi, He 2y6aambCA, a 00 06C/1y208yt0MbCA Y 4aci, Wo auwuecs. Jpy-
20 bpueada 3alimaemsca nposedeHHAM MinbKu MPoginakmu4Hux pobim.
Po32s15HymMOo 00Hy 3 MOM/IUBUX CXeM, NPU AKIli 06/100HAHHS nicas 3aeepuieH-
HA 8UP06HUY020 YUKy lide Ha npodpinakmuky. ObmesxceHb Ha 8eaUYUHY Yep-
2U Hemae. 3HalideHo OCHOBHI XapaKmMepucMuKU OMuCaHoi uwje cucmemu,
a came: imosipHocmi moeo, wjo npunad 3Haxo0umscA 8 Hepobo4omy cma-
Hi, Ha npoginakmuyi ma Ha nepeHanadyi. 3HalideHi UimosipHocmi cmaHie
0MUCaHOI cucmemu Moxcyme Bymu 8ukopucmati 048 oyiHKu doyinbHocmi
PEMOHMHO20 AyMCOPCUH2Y HA MPOMUCA0BUX MIONPUEMCMBAX.

Knrouoei cnosa: cucmema macosozo 06¢y208y8aHHS, PeMOHM i poinakmu-
Ka 067100HaHH#, MamepiansHull nomik, s02icmuyHi cucmemu, aymcopcuHe.
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AHOJI 113 BOKHELINX 3aAa4 YIPABACHUS IPOMBIIL-
ACHHBIMU TPEANPUATUAMU B HACTOALIEEe BpeMs
ABASETCS O0ecrieyeHye HAA@KHOCTM SKCIIAyaTa-
LMY TeXHOAOTMYECKoro obopyaoBanus. IIpu aToM Ha mep-
BO€ MECTO BBIXOAAT BOIPOCHI, CBA3aHHbIE C OPTaHM3aLMel
1 KOHTPOAEM HAAEKHOCTU TEXHOAOTMYECKOTO 000pyA0Ba-
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Medvedyeva M. I. Problems of Outsourcing when Repairing and Servicing
Production Equipment

The article is devoted to the issue of calculation of stationary probabilities of
states of the system of mass servicing with unreliable equipment, servicing
and re-adjustment at the beginning of the production cycle. The article de-
scribes functioning both of the main and auxiliary material flow of the logistic
system. It is supposed that the incoming flow for processing or orders has
a Poisson distribution and the time of breakage of equipment, the time of
re-adjustment and the time of servicing have indicative laws of distribution.
Equipment is serviced by two crews: maintenance and service. The mainte-
nance crew repairs broken equipment and the orders on the device are not
lost but are serviced during the time left. The second crew deals only with
servicing works. The article considers one of the possible schemes when the
equipment required for completion of the production cycle is sent for servic-
ing. There are no restrictions with respect to the length of the queue. The
article finds main characteristics of the above described system, namely:
probability that the device is not in working condition and is sent for servicing
and re-adjustment. The found probabilities of states of the described system
could be used for assessment of expediency of the repair outsourcing at in-
dustrial enterprises.

Key words: system of mass servicing, equipment repair and servicing, mate-
rial flow, logistic systems, outsourcing.
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HUSI, OTIPEACAEHVIEM ONTUMAABHOI CTPATErMM €r0 PEMOH-
Ta, MPOPUAAKTUKY U TiepeHaasku. COBpeMeHHast Teopust
IIPOM3BOACTBA XapaKTePU3YeTCsl, B YaCTHOCTH, CUCTEMHbIM
IIOAXOAOM K BOIIPOCAM CHaOKeHUs, OpraHusaluu Mpo-
M3BOACTBEHHOIO TPOLiecca M COBITA TOTOBOM HPOAYKLUM
[1, 2]. OueBUAHO, BCe 3TO TECHO CBSI3aHO C MPOOAEMaMU
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yIIpaBAeHMsI TPOPUAAKTUKOI M PEMOHTHBIM OOCAYKMBa-
HIEM IIPOM3BOACTBEHHOTO 000PYAOBaHMA.

bdexTnBHOE (YHKLMOHMPOBAHME COBPEMEHHOIO

HPEAIPUSITHSL, €r0 CMOCOOHOCTD BBIIMYCKATb KOHKY-

PEHTOCIIOCOOHYI0 MPOAYKLMIO BO MHOIOM OIIPEAE-
ASIETCST AESITEABHOCTBIO €r0 BCIIOMOTATEABHBIX CAYXKO, 3a-
Adueil KOTOPBIX sIBASIETCS 0becrieyeHue paboTocrnocoOHoro
COCTOSIHMSI TIPOM3BOACTBEHHOTO O0OPYAOBaHMS C MMUHMU-
MaABHBIMM 3aTparami. [Ipu 3TOM BospacTaiolas POAb
PEMOHTHBIX CAYX0 B obecrieueHny sddeKTUBHOM padboThHI
TNIPEANIPUATUSL CTAaBUT 3aAQuM pOPMUPOBAHNUS U PA3BUTHS
OpraHU3aLMOHHO-9KOHOMIYECKOTO MeXaHU3Ma YIIpaBAe-
HUSI PEMOHTHBIMY CAYXKOamu. OAHAKO, B CHAY CAOXKMBILNX-
s TPAAMLIVIL, PEMOHTHBIE CAYXKObI OTHOCSITCS K BCIIOMOT'a-
TEABHOMY TIPOM3BOACTBY, B CBSI3M C Y€M UM YAEASIETCSI He-
AocTaToyHO BHUMaHMsI. Heo6X0AMMOCTb COCPEAOTOIUTHCS
HA OCHOBHOM IPOU3BOACTBE YaCTO CTABUT II€PeA IIPeA-
IPUSTHEM BOIIPOC O BBIBOAE HA AYTCOPCHUHT TeX (YHKLMI
(peMOHTHBIX CAYX0), KOTOpble He SIBASIIOTCS CTpareruye-
CKVl BOXKHBIMM M A€TKO TOAAQIOTCSI CTaHAapTU3auyu. VIH-
CTPYMEHTbI AOTMCTHKIM U ayTCOpCHHra [3, 4, 5] mo3BoasiioT
IIPEATIPUSATUSIM IOBBICUTD CBOK) KOHKYPEHTOCIIOCOOHOCTD,
3} PeKTUBHOCTD ¥ ITMOKOCTD, YMEHBIIUTD PUCKU U 3aTPATDI
[6, 7]. AaHHas paboTa MOCBSIEHA IIOCTPOEHMIO 1 aHAAUBY
OAHOJ1 13 BEPOSITHOCTHBIX MOAEAEI PEMOHTHOTO 00CAYXKM-
BAHSI IIPOM3BOACTBEHHOTO 000PYAOBAHMS.

ITycTh HEKOTOpAs MIPOU3BOACTBEHHO-9KOHOMIYECKASI
CUCTEMA MOXET OBITb ONMCAHA C MOMOLIbI0 OAHOKAHAAD-
HOIl CHCTEMbl MAacCOBOIO OOCAYXKMBAHUSI DPasOMKHYTOIO
TUIIA C TPOCTEVIINM BXOAHBIM TOTOKOM MHTEHCUBHOCTU
\ > 0. [TpeamoaaraeTcs, 4To mpubOpP MOXKET BBLATH U3 CTPOS,
TOABKO HaXOASICh B pab0YeM COCTOSIHUY, IIPY TOM 3a5IBKQ,
HAXOASINASICA HA OOCAYXKMBAaHUM, He TepsieTcsi. MoMeHT
BBIXOAQ 0DOPYAOBAHMS U3 CTPOSI — CAyYallHAsl BEAMYMHA,

(2, 0°, k) — npubOp HAXOAUTCS OAHOBPEMEHHO B CO-
CTOSIHUM TTPOQUAAKTHUKY U TTEPEHAAAAKY, B cucTeMe k > 1
TpeboBaHuit;

(2, k) — mpubop B cocTossHMM TPODUAAKTUKY, B CU-
creme k 2 0 TpeboBaHMil.

C y4eTOM BBEAECHHBIX MPEATIOAOKEHUII COCTABASIEM
pasmeveHHblit rpad cocTosiHuit cuctemsl (puc. 1).

ITyctb €(¢) — cAy4aitHbIil IpoLIecc, 3aAQHHbII Ha TPO-
CTPaHCTBE

E={(0,k), (1,k),(2,k), k=0; (0",e), (2,0 ,e), e=1}.
PaCCMOTpMM CTaLU/IOHaprIG BGPOHTHOCTM COCTOA-
Huit pouecca &():
P, =P{E(t)=(i,k)}, i=0,1,2, k=0;
Ps, =PEE®=(0",K)} k=L

P =PEED=(2 0", k)}, k=1.

C momomibio rpada cocTostHmit (cm. puc. 1) cocraBasi-
€M CUCTeMY 0ECKOHEYHBIX aATeOPaNYecKIX YPaBHEHMIT AAST
BEPOATHOCTEN P,y

—(A+y,)Py + Ry =0, (1
—(l+1/)2)P0k +1 Po,k—1+ C Rl.k =0, k=2.

—(/1+1)) PO*]. +lF?|_0 +1/)1P20*1 +1/)2 PO]. =0,
_(1+U) PO*Z +APO*1 +w]_P20*2 +1l)2 P02 :0,
—(A+v) P +/IP0*vk_1 +

(2)
—AR o + 1P =0,
—(A+u+ )Py +VR. + Py +uR, =0, (3)

—(A+ )Py + AR g +VR 1Py 4+ uP iy =0,

k=2.

MOAYMHSIONIASACS TTOKA3aTEABHOMY 3aKOHY DacIpeAeAeHust
¢ mapamerpom x. O6cAyxuBaHue 060pyAOBaHMS A A
OCYILECTBASIIOT ABe OpUTaAbl: peMOHTHAs U Ipodu- L1) 12) L3) [ W4 .
AakTyeckast. PeMOHTHast 6purapa BOCCTaHABAMBAET s H s S
000pyAOBaHNe, BBIILIEALIEE U3 CTPOSL. AAUTEABHOCTD Al b hd!
. A A A

BOCCTAHOBAEGHUSI MEET MOKA3aTeAbHbIl 3aKOH pac- (21) = (2.2) (23) > .
npeAeAeHnus ¢ napameTpoM Y, . ITpoduaakriyeckoe
00CAYXMBaHIE 0O0PYAOBaHMS TIPOBOAUTCS BTOPOIT " N E A v " B "
6purap0it, Ipy 5TOM AAUTEABHOCTD mpoduaakTukin  —> (2.0) > (2,0°1) > (2.07.2) P (2.0°.3) P -
MIOAUMHSIETCST TIOKA3aTeABHOMY 3aKOHY paclpepe- v
AeHus ¢ mapamerpom ;. Kpome Toro, mpeamoaara- ' hg! Wi h!
€TCsl, YTO MOCAE BOCCTaHOBAEHMsI Ipubop Tpedyer (1,0) '—)}‘ ©2) ] ©.2) ) ©.3) L3
IEPEHAAAAKN, AAUTEABHOCTb KOTODOIl UMEET II0-
Ka3aTeAbHbI 3aKOH PACTIPEAECAEHMS C TTaPAMETPOM v A v N Y N
v. Haiipem craumoHapHble BEPOSTHOCTU COCTOSIHUI H 11) 1,2) w3) =
pannoi CMO. u n BT

A pellteHys TOCTaBAEHHOI 3aAa4M PACCMO- Xy Xy Xy
TPUM BO3MOYKHbIE COCTOSIHMSI CUCTEMBIL: (0,1) i) (0,2) A (0,3) 7”_>

(0, k) — mpu6bOp BbILIIEA U3 CTPOST ¥ BOCCTAHAB-
AMBaeTcs, B cucteme k Tpe6oBanmit, k > 0; Ve hE: Vo

(1, 0) — mpubop cBOOOAEH — HETOTOB; (O*,l) A (O*,Z) N (0*,3) A,

(1, k) — mpubop pabotaer, B cucteme k (k> 1)

TpeOoBaHMIT;
(07, k) — npubop HaXOAUTCSA B COCTOSIHUM Tle-
peHaaapku, B cucreme ((k > 1) TpeboBanmiz;
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—(A+91)Pyo + 1P =0,

—(A+y)Poy +APy 4 +VP . =0, k=2.

(5)

20 2 20k1

(5)x

AAst Toro, uToObI HaviTy peienust cuctem (1) —
BBEAEM CAEAYIOLIE POU3BOASILIME QYHKLMN:

3(2)= 2 Poy2“, aé(z)=2 Po*kzk, a(2)= 3 Ry,

k=1 k=1

a(2)=Y Pz, a(2)= E

k=0
[Tocae yMHOXeHUS o6e1/1x 4acTeil ypaBHEHMIT CUCTEM
(1) - (5) Ha X, cymmupoBaHus 110 k M HECAOXKHBIX ITpeobpa-
30BaHMIT COOTBETCTBEHHO [IOAYYaEM CAEAYIOLIViE PABEHCTBA:

(p+B2—p12) 8y(2)—yay(2)=0, (6)
(p+0—p12) 3(2)— P12y (2)— Boag (2)=pzRy.  (7)
(pz2° —2(1+p+y)+1) ay(2) +
+0280 (2) + 128, (2) =2(Pyy + By Pyp),

k
P . z".
20" k

)
(10)

—(p+P1— pz) 8y(2)+085(2) = pzPyy —

(p+0+B1—p1) 8y(2)=pzP,

P

rAep=i,ﬂi i ,i=1,2, 6—1 =l.
u u u

13 nepBoix ypaBHeHuit cucteM (3) u (4) cocraBasiem

HOBYIO CUCTEMY YPaBHEHMIL:
{_Pplo +B1P0 =0,
—(p+B1)Py + R, =0.
V3 mocaepHel CUCTeMbl YpaBHEHMIT A€TKO HAXOAUM

P
Py =—PR,,
20 B, 10 (11)
R 1=p(pﬁ:ﬁ1) Ry 12)

IMopcrasus Beipaxkernst (11) u (12) B paBenctso (9),
MOCA€ HECAOXKHBIX IIPE06PasOBaHMIT, OAYYAEM

p 63(2)
a(2)=—PRg—". (13)
B b pz—p—p
13 ypaBHenus (10) caeayer, uto
2
* R
a,(2)= e (14)

(p+o+B—p2)By
Tenepp mopcTaBuB paBeHcTBO (13) B ypaBHeHue (7),
HAXOAVM

(p+0—p2)35(2) = Br39(2) =
_Q@p+o+p-p2)
p+o+py—pz

(15)

Z Bp.
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W3 paencrts (8), (11), (12) u
(p2° —2(1+ p+y+1)) & (2) + 0230 (2) =
_pp+By) o 0Bizay(2)

B pz—p—pi

AASL YIIDOLLIEHUST AQABHENIIVIX PACCY>KAEHNIT BBEAEM
caeayolLye 0003HaYeHNS:

dy(2)=p+B,—pz; dy(2)=p2° —2(L+ p+7) +1;
d3(z2)=p+d-pz;
20+0+ B, —pz
d,(2)=2L Pi=p
prlp+py) , , OBizay(2)
10 '
B1 pz—p—f1
3 ypasuenuit (6), (15) u (16) cocraBasiem cucremy

ypaBHEeHMI1, KOTOpas C Y4eTOM BBEAEHHbIX 0003HaueHUit
TIPUHNMAET BUA

dy (2)29 (2) 2y (2)=0,
—Baag (2) +d3a0(2)=d, (2),
d, (2)ay (z) + 028, (2) =ds (2).

( :MCTeMa ypaBHeHumit (17) 03BOASIET BBIPAsUTD IIPO-
usBosie GyHKLMN a,(2), a,(z) n a*(z) yepes opAHy
CTaI[MOHAPHYIO BEPOATHOCTD P .
B wactHocty, 13 (17) Aerko moAyyaem

(13) caeayer, uto

(16)

pz PRy =[B1a;(2)+pz Rpl;

ds(2)=

(17)

()= a2 (18)

* d4(2) B,
3 (2)= 4,(2) d3(z)a0(z) (19)
ay(2)= 7(d3(2)ds(2)—02d,(2)) (20)

dy(2)d2(2)d3(2) +70B,2
,A,AH BBIUMCAEHYS HEU3BECTHOM CTaI_I]/IOHapHOIZ Bepo-
ATHOCTU PlO BOCIIOAB3YyEMCS YCAOBMEM HOPMVPOBKU

Po +ag (1) +ay (1) +a (1) +a, (1) +a5 (1) =1.

Torpa
al(l)—ﬂzaoa) 20="0+L24,)
* 0
ao(l)"'al(l)"'ao(l):W @+,
o) d *
az(l)=£1plo aﬁzl(l) 46(1) Ll (1)+ Po;
2
*. P Po
0= 6+py)
CAeAOBaTeAhHO, YCAOB}/Ie HOPMMPOBKM l'[p]/IH]/IMaET
BUA;
PO o+ B+ Lo +
R
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2 2
6y+ﬂ62y((5+y) a0(1)+6ﬁ1 +6,21 +0 a;(1)+
1
1AM, ¢ yueToM paseHcTB (13), (14), (18) u (19),
2 2
P+ By)+3f, ey
+ 6—ﬂ1 RI.O =1.

Takum 00pasoM, 3apauya CBOAMTCS K BBIYMCAEHUIO
3HaueHNs IPousBoAAIIIert GyHKIMM a,(2) B TOuKe z = 1.

Ecan B paBencTBe (20) mepeiiTy K mpeaeAy npu z — 1,
TO MOYKHO II0Ka3aTh, YTO

7o((p(6+ B1)B10) B +
+(BE +0% +0p1) 3)
Br(B20—p(yd+yB, + B0))

3 coorHoureHnst (22) HAXOAUM YCAOBHE CYIIECTBO-
BAHMSI CTALOHAPHBIX BEPOSITHOCTEIL:

B0
7(0+B2)+ B0
HaKOHeu, Haﬁ[AEHHOE 3Ha4YeHMe IIOACTAaBAAEM B YCAO-

Bie HOpMMPOBKK (21), KoTOpoe mocae mpeobpasoBaHmit
IIPUHMMAET BUA;

89(2)— 3 (22)

p< (23)

7% KPyo _1
B B20—pOy+Lo(0+y)
PP (BF +6% +0py)

rae K=p(0+p))+ 60+

B0+ By)

Takum o6pa30M, UCKOMasA CTaljMOHapHasd BepoOAT-
HOCTb UMEET BUA

_ B1(B20—p(Oy + B0+ B,y))

Plo 8K

AU

_BE@+B1)(B20—p(Oy +B20+B27))
P (Bu(p0+B)+A0)O+B) +

+p? (B +06° +0B1)) B2

Haiiaennoe sHauenue P, O3BOASIET HAMTU BCE Be-
posiTHOCTHU cocTossHMIT paccMarpuBaemoit CMO. B yactHo-
CTY, BEPOSITHOCTb TOTO, YTO 00OPYAOBaHME HAXOAUTCS Ha
npodMAAKTHKE U B CUCTEME HEeT TPeOOBaHMIA, paBHA

_PB1(0+B1)(B20—p(Oy + 5,0+ B57))
20 (Bu(p(0+B)+BO)0+B)+

+ p? (BT +0% +0PB1)) B,

OTO IO3BOASIET HAUITY BEPOSTHOCTH TOLO, YTO BO3-
HUKHET HEOOXOAMMOCTDb MPUBAEYEHNUsT BTOPOI OPUTaABI,
3aHMMAIOILEC IPO(UAAKTIKOI 000PYAOBAHNL

TaioKe ¢ TIOMOIIBIO CTALMOHAPHOI BEPOATHOCTH P
MOXXHO OIIPEAEAUTD BePOSITHOCTb TOTO, YTO MOTpebyercs
nepBas (peMOHTHas1) Opurapa nau obe Gpurapbl OAHOBpe-
MeHHO. 3HaY€eHIIsI 9TUX BEPOSITHOCTEN II03BOASIIOT OLiEHUTD
9KOHOMMYECKYIO LIeAeCO000Pa3HOCTD ayTCOPCHHIA Ha TIPeA-

94

npusTuyL. TIpy 5TOM B 3aBUCHMOCTM OT 3HAUEHUII YKa3aH-
HBIX BEPOSITHOCTENL, @ TAK)KE PA3AMYHBIX CTOUMOCTHBIX Xa-
PaKTePUCTUK IIPEATIPUATIIE MOXKET NIEPEAABATD CTOPOHHUM
OpraHM3aLMsaM UAK IPOPUAAKTUKY, MAM PEMOHT 000PYAO-
BaHM, AU cpa3y 00a mpoiecca.
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Polshkov Yu. M. On Forecasting Macro-Economic Indicators with the Help of Finite-
Difference Equations and Econometric Methods

The article considers data on the gross domestic product, consumer expenditures, gross
investments and volume of foreign trade for the national economy. It is assumed that
time is a discrete variable with one year iteration. The article uses finite-difference equa-
tions. It considers models with a high degree of the regulatory function of the state with
respect to the consumer market. The econometric component is based on the hypothesis
that each of the above said macro-economic indicators for this year depends on the gross
domestic product for the previous time periods. Such an assumption gives a possibility
to engage the least-squares method for building up linear models of the pair regression.
The article obtains the time series model, which allows building point and interval fore-
casts for the gross domestic product for the next year based on the values of the gross
domestic product for the current and previous years. The article draws a conclusion that
such forecasts could be considered justified at least in the short-term prospect. From the
mathematical point of view the built model is a heterogeneous finite-difference equation
of the second order with constant ratios. The article describes specific features of such
equations. It illustrates graphically the analytical view of solutions of the finite-difference
equation. This gives grounds to differentiate national economies as sustainable growth
economies, one-sided, weak or being in the stage of successful re-formation. The article
conducts comparison of the listed types with specific economies of modern states.

Key words: dynamic model, econometric equation, macro-economic indicators, fore-
cast.
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