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AHanu3 maTtemaTnyeckon mogenum o6bLEma nponsBoacTBa
npoAyKLUN U NPOrHO3NpPOBaHME BbIPYUKU

AHHOmMauyus. B cmambe uccnedyemcsi mpeHO uHaMUuKU 8peMeHHOo20 psida obbema pe-
anusayuu (npoussodcmea) npodykyuu. Nony4yeHHbIl npoaHo3 Heobxo0uM 8 yrpasrieHuu
rnpou3godcmeeHHoU desimesibHOCMbio 07151 YCrieWHOU KOHKYPEeHUUU Ha PbIHKe.
Knroyeeble crnioea: pazsumue PpbIHOYHbIX OMHOWEHUU, OUHaMuKka 8peMeHH020 psoa,
wkana Yeddoka, Mamemamuyeckasi MoOesib mpeHoa.

Pa3den: (04) saKoHOMUKa.

M3meHeHne 3KOHOMUKM B HarnpasreHun ee rnobanumsauumn C yCUrneHneM KOHKYpeH-
UUKN Ha pbIHKaX, pasBuUTUE PbIHOYHbIX OTHOLLUEHUW, OCHOBAHHbLIX Ha YaCTHOW COBCTBEHHO-
CTW, NpeabsaBnsalT Bce OonbluMe TpeboBaHUS K XO3ANCTBYIOWNM CcybbekTaMm B cuUcTeme
9KOHOMWYECKMX B3aMMOOTHOLLEHWUA, N Npexae Bcero B obnactu ynpasneHus cBoen aes-
TEeNbHOCTbLIO, YTO B KOHEYHOM UTOre npegonpeaenseTr ycnex unu Heycnex pupmbl. -
heKTMBHOE M rPaMOTHOE ynpaBfeHne XO3NCTBEHHOW OeATeNbHOCTbIO NpeanpusTus sB-
NAeTCs BaXXHEWLWUM YCroBUEM AOCTUMXKEHUSA MONOXUTENbHbIX 3KOHOMUYECKUX pe3ynbTa-
TOB, @ COOTBETCTBEHHO, OCHOBOW A5 NpUBNEYEHNa MHBeCTMUmi [1].

[MocKosMbKy rfaBHbIM pPe3epBOM yBeSNIMYEeHUs CyMMbl NpUbbINK Ans npeanpuaTna se-
NAETCH CHUXeHne cebecToMMOCT NPOoayKUUK, TO NS onpeaeneHnss pe3epBoB ee CHMXe-
HUSA NpeaBapUTENbHO HA OCHOBE [aHHbIX KOHKPETHOro XO35MCTBYHOLWEro cybbekta crnpo-
rHo3npyem obbem peanusaumu (MPOM3BOACTBA) NPOAYKUUM B HaATypasnbHbIX eguHULax u
BbIPYYKMN OT peanusaumm Ha OCHOBE AaHHbIX Tabn. 1.

Tabnuya 1
UcxoaHble aaHHble ANS NPOrHo3npoBaHUsA
HaumeHoeaHue noka3zamerns 2010 200 2011 200 2012 200
O6bem peanusaumu npogykumm, T 230 520 965
Cymma BbIpyYKku OT peanu3aumny Npoaykumu, Toic. pyb. 32 298 55 891 96 520
LleHa peanusauuum 1 T npoaykumm, Teic. pyo. 140,4 107,5 100
MonHasi cebecTonmocTb peanv3oBaHHOM NPOAYKUUN, ThiC. pyb. 32 147 55 863 94 519

[nsa BbiIABNEHNs TpeHOa OMHaMUKU BPEMEHHOro psga obbema peanusauum nNpoayk-
UMK B HaTypanbHbIX €AuHMLAxX UCMOoNb3yeM aHanuTu4eckoe BblpaBHMBaHWe (Hanbonee
aheKkTnBHBIN cnocob BbISBIEHUS TpeHaa), Npu4eM ypaBHeHVe psiga OMHaMUKU Bblpa-
XaeTtca B Buae gpyHkummn y, =f(t), rae t—spems [2].

[na onpegeneHnsa tvna yHKUMM OuHaMukn obbema npou3BOACTBA HeobXoaumo no-
CTpouTb rpacumk (CM. pucyHok). Mo rpadmky MOXHO HameTuUTb criegytowime yHkumm: Ne 1:
ypaBHEHWE MpsMon Y, =a,+ayt ; Ne 2: ypaBHeHve napabonbl y, =a,+a,t +a,t?.

[ns Bbibopa Hanbonee agekBaTHOM U3 HUX crieayeT OCYLLECTBUTb CPaBHUTENbHbIN
aHanua TpeHaa UCXOAHbIX AaHHbIX cnocobom nepebopa pelleHni N0 HaMeYeHHbIM MaTe-
MaTU4ecKnm (pyHKuuam. [ns onpegeneHnsa napamMeTpoB MaTeMaTUYecKUx (PYyHKUUI npwu
aHanua3e TpeHda WUCNosib3yeTcs YMNpPOLLUEHHbIN Cnocob oTyeTa BpPeMEHM OT YCNOBHOrO
Hadana npu ycrnosun y ti = 0.
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Tabnuya 2

[aHHble AnA NporHo3npoBaHuAa obbema peanunsauum (NMPoOM3BOACTBA)

Ne 200a Fod O6bLem Temn pocma A6cos1romHoe usmMeHeHue
(n) peanusayuu (yi), m yenHou, % yeriHoe, m
1 2010 230 — —
2 2011 520 226,1 290
3 2012 965 185,6 445
B cpegHem > yi= 1715, 965 204.8 ~ Yn—Yo 965-230
_— = y = = = 7
n=3 yi=571,7 530 <100 n-1 a_1 0
1200
1000 /
800
600 ¢—Nel
400 == No2
200
O T T 1

LJuHamuka ob6bema peanusayuu ¢ 2010 no 2012 200

[ns HeYeTHbIX PSAOB YCNOBHOE 0003HaYeHne ans t cneayollee:

Ne roga | 1 | 2 3
YcrnoBHoe ‘ 1 ‘ 0 ‘ ‘1
0603HayeHne

CoCTaBUM pacyeTHY0 MaTpuly AnS OnpefaeneHns maTemaTUHeckux (YHKUWUA npu
>t=0,>t? Y ti4(tabn. 3).

Tabnuya 3
ManVIU,a onpep,eneHVIﬁ napamMeTpoB MaTeMaTU4eCKnNxX (*)YHKU,VIﬁ
Ne YcnoeHbie 0603HavyeHust t _ o .
200a ti 12 n Vi tiyi ticyi
1 -1 1 1 230 -230 230
2 0 0 0 520 0 0
3 +1 1 1 965 965 965
* >ti=0 Yti=2 >Yti=2 >yi =1715 >tiyi=735 Y t?yi= 1195

Mo wuToroBbiM [aHHbLIM mMaTpuubl nonyyvyaem AOna ypaBHEeHUA NUHENHon (*)yHKLI,I/II/I

_2Yi
ao_n

_2hy,

1

=52

1715

3
735

=5717 MOHH;

= T =3675 mMOHH.

(1)
(2)
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CuHTEe3npyem MaTeMaTU4ecKyto Moaernb TpeHaa NMHENHON yHKUMK: Y, =5717 + 3675t .

,D,J'IFI KaxXgoro roga onpeagendem teopetn4eckme yposHu TpeHaa.
Yo, =5717+3675x(-1)=2042  moHH;

Yi, =9717+3675x0=5717 mOHH,
Vi3 =5717+3675x1=9392 mMOHH.

[1nsi ypaBHEHWsi BTOPOTo Nopsiaka y, =ay+ayt + a,t?:
YtixTy, -TtxTt’y, 2x1715-2x1195

2 - _ =520 MOHH; 3)
nXZti4—(Zti2)2 3x2-22
l:Zt_i);i:E:%m; MOHH (4)
oyt 2
2 2
a - NGy — 247 <2y _ 3X1195_2X21715=77,5 MOHH, (5)

CuHTe3npyem MaTemaTU4ecKyto Moaernb TpeHaa napabonsl: y, =520+ 367,5t + 775t
[nsa kaxgoro roga onpeaensem TeopeTuyeckue ypoBHU TpeHaa.
Yy =520+ 367,5x (=) +77,5x% (-1)* =230 moHH
Yi, =520+3675x(0)+775x(0)> =520  mMOHH,
Y3 =520+3675x1+ 775x1> =965 mOHH

[na pelweHus Bonpoca, Kakasi U3 3TUX Moaenen asnsieTcss Hanbonee agekBaTHOM
(06beKTUBHOWM), CPaBHMBAKOTCSA UX CTaHAAPTU3NPOBAHHbIE OLUMOKN annpoKcMMauun.

Tabnuuya 4
MaTpuua pacuyeTHbIX 3HaYeHUN
Teopemuyeckue OmknoHeHUe meopemuy4ecKux
_ _ YPOSHU 1o ypoeHell yi om ¢haKmu4yecKuXx yi
Ne zoda t yi Modensim Ne 1 Ne 2
Ne 1 Ne 2 yi—=Vi | (yi=Vy)? | yi=Vi | (Yi=Vi)?
1 -1 230 204,2 230 — 25,8 | 665,64 0 0
2 0 520 571,7 520 51,7 | 2672,89 0 0
3 1 965 939,2 965 — 25,8 | 665,64 0 0
* >t=0 > vyi=1715 1715 1715 * 4004,17 * 0

[ns ypaBHeHnsa npamon (Ne 1) ctaHgapTHasa owmbka annpokcumMaunmn pasHa:

2\Ye —Yi
o - | (yt,n y.): /40034’171 365.

[na ypasHeHns BToporo nopsgka (Ne 2) ctraHgapTHasa owmnbka annpokcMMaumm paBHa:

}z(yti _yi) \/6
Oy =y———— = —=0.
n 3

3 cpaBHeHNS NoryvyeHHbIX 3HAaYEeHUN Oyt CreayeT, YTO Mo KPUTEPUIO MUHUMATTbHOTO
npegnoyTeHus cnegyet oraatb Tpexngoson mogenun Ne 2y, =520+ 367,5t +775t%, cuH-

TE3V1POBAHHOM Ha OCHOBE ypaBHeHWs Napaboribl BTOPOro Nopsiaka y, =a,+ayt + a,t>.

Mcnonb3yst gaHHy0 TpeHOOBY MoAenb, paccuMtaeM obbem peanusaumm (Npouns-
BOACTBA) B HaTyparibHbIX eanHunLax Ha 6yaywmnn nepmog npu t = 2 (cnegytowmn 3a 1).
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Yi, =520+3675x2+775x2>=1565 MOHH

[anee cnegyeT cnporHo3vpoBaTb CYMMY BbIPYYKM peanusaumm UCXoas U3 NpPorHO3HOro
obbema peanusaumm B HaTypasnbHbIX €OuHMLAX Ha crnedyrowmn nepuod. Ona atoro Heobxo-
AVMO OMNpeaenuTb 3aBUCUMOCTb BbIPy4YK/ OT o6bemMa peanu3aummn B HaTyparbHbIX BEMNMYMHAX.

[Mpn cTaTUCTMYECKOM U3YYEHUM CBA3M NokKasaTesien KoOMMepYecKon OeATerbHOCTU
HepeaKo NoCTynMpyeTcs NPsSMONIMHENHaa (popmMa 3aBMCUMOCTU MeXAY Npu3Hakamu X u y:

Yx = @o + aix (6)

[ns onpeneneHus napameTpoB YypaBHEHWUSA (6) Ha OCHoBe TpeboBaHMK METOLOM
HaMMEeHbLUMX KBagpaToB, COCTaBNAETCA cucTeMa HopmMasbHbIX ypaBHeHun [3]:

Nao + a12x = 2y
ao XX + a1xx? = 2xy, @)

3ap+1715a1 =184 709,
{1 715a0 + 1 254 525a; = 129 633 660,

[ns pelueHns cucTeMbl NPUMEHSIETCS CNocob onpeaenuTenen:

_ Y2 XP -3 XYY IX  184709x1254525-129633660x1715

=114311 meic. py6.
% Ny x2=> x> X 3x1254525-1715° - i

Ny xy-> x>y 3x129633660-1715x184709

= =87,71 mnbic. pyb.
Ny x%=>"x>'x 3x1254525-1715 i

a

CnHTesMpyem matemaTuyeckyto MoAenb JIMHENHOW CBA3M Mexay obbemMoM pearnu-
3auumum (Npom3BOACTBA) B HATyparbHbIX eAnHMUax 1 Bblpyykon: yx = 11 431,1 + 87,71x.

[na nonyyeHnsa BbIBOAOB O NMPakTU4ECKOW 3HaYMMOCTU CUHTE3NPOBaHHOW B aHanmse
MoZenun NokasaHWsiM TECHOTbI CBA3M JaeTCcs KayeCTBEeHHas oueHKa. OTO OCYLLEeCTBNAEeTCS
Ha ocHoBe LwkKansl Yegaoka (tabn. 5).

Tabnuya 5
Lkana Yepnoka
MNokasakws [o[£0,1] ||£0,1] - [£0,3||[£0,3] — [+0,5] | |£0,5] — |+0,7|||£0,7] - |£0,9]| [£0,9] — |£0,99]
TECHOTbI CBA3U
XapakrepucTuka | Mpakrudeckm Cnabasa | YMepeHHas 3ameTHas Bbicokasi Becbma
CUINbIl CBA3U OTcyTCTByeT BbICOKad

Onpegenvm NMHENHbIN KO3MPULMEHT KOPPENALNOHHON CBA3N:
Ny xy— X3y _
oz~ (1P bsyi -7 o

3x129633660-1715x 184709 099
JBx1254525-1715%)x(3x 1348307508 ~184709)
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Mo wkane Yeanoka 3aBMCMMOCTb pe3ynbTaTUBHOMO MpU3Haka y OT DakTOPHOrO X SB-
NAeTCsl BECbMa BbICOKOW, CBSA3b MO 3HaKy npsiMasi. ATO O3Ha4aeT, YTo Ooree MnosoBUHbI
obLen Bapvauum pesynbTaTUBHOIO Npu3Haka y 0ObACHSAETCS BIUSHUEM U3ydYaeMoro gak-
Topa x. [NocnegHee no3BoNsieT cuyMTaTb OMNpaBAaHHbIM NMPUMEHeHWe metoda (OYHKUMO-
HanbHOro aHanu3a Ans U3y4eHUs KOPPENSILMOHHONM CBSI3N, a CUMHTE3UpPOBaHHas Npu 3TOM
mMaTemaTtumyeckas Moaernb NPU3HaeTCcs NPUroAHoOM AN NPaKTUYeCcKOoro UCnonb3oBaHus [4].

PaccuntaeM Ha OCHOBE MOMy4EHHOW MOAENM B3aUMOCBSI3N pa3mep NPOrHO3HOW Bbl-
PYYKM Ha OCHOBE NMPOrHO3HOro obbeMa peanu3aumm (NPOM3BOACTBA) NPOSYKLMM:

yx=11431,1 + 87,71 x 1565 = 148 697 maic. py6.

14062.htm. — loc. per. 9n Ne dC 77-49965. — ISSN 2304-
20X.

Mcxoaa mns BbIPYYKU U obbema peannsaumnm (I'IpOI/I3BO,£I,CTBa) B HaTyparlibHbIX €eQUHN-
Lax paccyntaem nporHO3Hyro UeHy peann3alnn:

148697
Llp =————— =95 mobic.pyb.
1565
CpaBHMM NOMyYeHHbIE AaHHbIE C UCXOA4HbIMW AaHHbIMU (TA6n. 6).
Tabnuya 6
CpaBHeHMe Nosy4YeHHbIX AaHHbIX C UCXOAHbIMU

HaumeHoeaHue nokasamerns 2010200 | 2011200 | 2012200 | 2013 200
Ob6beM peanusauun NpoayKumm, T 230 520 965 1565
CymMa BbIPYYKM OT peanuaauumn npogykumm, Teic. pyo. 32 298 55 891 96 520 148 697
LleHa peanusauun 1 T npogykumm, Tbic. pyo. 140,4 107,5 100 95
?SQHS;GCGGGCTOMMOCTI: peanns3oBaHHOM NPoAyKUMK, 32 147 55 863 94519 B

MporHo3MpyemMasa LeHa 3a eavHuuLy NPoAyKUUW CHWXaeTcs B AMHaMuKe. [lostomy
Heo6Xxo4MMO MpPOBEPUTb, HE SABMSIETCS N AaHHasi LeHa HWXKe ee KPUTUYECKOro YPOBHS
(Takon ypoBeHb, Npu KOTOPOM LieHa ByaeT paBHa cebecToMMOCTM eanHNLbl NPoAYKLMM, a
NpubbInb N peHTabenbHOCTb — HyI0). YCTaHOBIEHUE LiEHbI HUXKE 3TOr0 YPOBHSA HEBbLIrOA-
HO ANs NpeanpuaTUs, Tak kak B pesynbtaTe OyaeT nonyyeH yobIToK.

Taknm obpasom, HalM uccnegoBaHUs OEWCTBUTENbHO MOKasanu, YTo yBennyeHue
CyMMbI NpubbINM 4Ns NPeanpusATAS NPUBOAUT K CHUXKEHUIO ceBeCcTOMMOCTU MPOAYKLUMN.
Moatomy npegnpuatTne GyaetT MeTb 3KOHOMUYECKUIA YyCMNeX Ha pbiHKe. VIHBeCcTuumun, Bro-
XXEHHble B TaKkue npeanpuaTus, NpuHecyT npubbinb, YTO BReYyeT 3a cobow pasBuTue phbi-
HOYHbIX OTHOLLUEHWI, OCHOBaHHbIX HA YaCTHOW COBCTBEHHOCTH.
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Abstract. The article presents an analysis of the trend dynamics of the time series

of the volume of realization of production of the products. The resulting forecast needed dim in the management
of production activities for successful competition on the market.
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