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ITPOI'HO3UPOBAHHUE CITPOCA HA MAHIUHBI ITIOCTOAHHOI'O TOKA
C UCHIOJb30BAHUEM ®OPMAJM30BAHHBIX MO/JIEJIEN

HA BA3E KPUBBIX POCTA

Bukonano npozno3yeanms nORUmMy Ha MQUIUHU ROCMIHO20 cmpymy, wio eunyckatiomoca IIAT "' Enexkmpomawuna” (m. Xap-
Kig), 3 GUKOPUCIAHHAM (hopmanizoeanux mooenei na 6azi Kpusux 3pocmanns. Bemanosneni munu mawun nocmiiinozo cmpy-

My, AKI HAUGINbUL NEPCREKMUGHI 0N NPOBEOEeHHA MOOePHI3ayil.

Bblnonneno npozno3uposanue cnpoca Ha MAawuHbl ROCMOAHHO20 moKa, ebinyckaemole ITAO ""Inexkmpomawuna’ (2. Xapovkos),
¢ UCNONb30BAHUEM POPMANTUI06AHHBIX MOOeNell HA Da3ze KPUBLIX POCIA. YCMAHO06/1eHbl MURBL MAWUH HOCMOAHHOZ0 MOKA, KO-
mopble Haubonee nepcnekmuenbl 0Jis NPOBEOEHUA MOOEPHUZAUUNL.

BBEJIEHUE

[To nenomy psimy NMpWYMH, COBPEMEHHAs! CHUTYalHs
pa3BUTHSI OTEYECTBEHHBIX MAIIMH MOCTOSIHHOTO TOKa
(MIIT) xapaktepu3yercst TeM, 4TO HIPOU3BOAUTEIN 3aHH-
MAaIOTCsl HE CO3/IaHMEM HOBBIX CEPHI MAaIlWH, a MOJICpHH-
3anMell MOpaJIbHO YCTapeBINNX CEpHUil MM OOHOBIICHHEM
YK€ BBIITYCKaeMOH cepuH. Tarke yJacTWINCH CITydad,
KOT/la TpennpHsTHS-KOHKYPEHTBI OTCIEXHBAIOT Hanbo-
nee BocTpeOOBaHHbIE TUIBI U oTpe3ku cepun MIIT, BHO-
CST HE3HAUMTENbHBIE M3MEHEHHS W BBITyCKAIOT I0100-
HBIE MAIIMHBI, HO XK€ 0] IPYrUM 0003HaueHneM. Takue
CITydan Toke OpMaIHO OTHOCATCS K MOJICPHHU3AINH.

HeobOxonumocts npoBenenust moaepuuzammu MIIT
OOBSICHSIETCS: HOBBIMU TPEOOBAHUSIMH, KOTOPHIE BBIIBH-
TafoT 3aKa34MKH; BKIIOUYCHHEM B CEPUIO HOBBIX MOAN(H-
Kaliid, He OTOBOPEHHBIX B JICWCTBYIOUIMX TEXHHUUYECKHUX
YCIIOBHSIX; TIOBBIIICHHEM KOHKYPEHTOCIOCOOHOCTH BBI-
ITyCKaeMbIX MAIlMH U TIp.

EcrecTtBeHHO, YTO B MEPBYIO OYEpeab MOJCpHH3aA-
LMY WK 3aMeHe N0JKHBI noasepratbesa te MIIT, Ha ko-
TOpbIE YK€ HMEeTCs WIM OXHAACTCS 3HAYNTEIbHBIN
cnpoc. ITosTromy 3ajmaya aHanmM3a W TPOTHO3UPOBAHUS
crpoca Ha MIIT sBisieTcst BaXXHOH, T.K. IO3BOJISIET ONpe-
JIETIUTh KOHKPETHBIE THITBI MJIM CEPHUIO MAIIWH, MOACPHH-
3aUsl KOTOPBIX NPHHECET CYIIECTBEHHYIO IPHUOBLIb.
Kpome Toro, nporao3supoBaHue MO3BOJISIET MPEATPHUATHIO
3} (GEKTHBHO HCIONB30BaTh MH(POPMAIIMIO O HEOOXOIH-
MBIX (DMHAHCOBBIX M MaTEepHAIBHBIX pecypcax (Tpebye-
Mas JUIs TpPOW3BOACTBA HOMEHKJIATYpa MaTepuaioB M
KOMIUTEKTYIOIIHMX H3ICIHA).

Nmerompecs Ha TPEANPUATHAX CHEIHAINCTBHI 10
MapKETHHTY B JIydIIeM CIIy4ae HCIIOIb3YIOT TaK Ha3bIBa-
eMyI0 "MHTYHUTHBHYIO MOZETh TPOrHO3MPOBaHUA, pado-
Ta CO CJIIOXHBIMU MOJIENISIMH, TAKIMHU KaK MOJIETh XOJbTa,
MHOTOCJIONHAsT HCKYCCTBEHHas HepoceTs [1] u ap., BB
3BIBACT 3aTpyIHEHHEe, TaK Kak TpeOyeT Hamudws Tiry0o-
KNX 3HaHWI B 5KOHOMETPHKE M ONbBITA pabOTHI CO CIIenH-
ANN3UPOBAHHBIMH CTATHCTHIECKUMH TPOTPaMMaMH.

[TosTOoMy, mnsi paOOTHHKOB MPEeNIpUATHI HE00XO-
JIMM JIOCTaTOYHO TPOCTOW WHCTPYMEHT, KOTOPBIM OHH
MOTJI OBl TOJNB30BATHCS, UMES MHHHMAIBHBI 00BEeM
3HaHUH. B KauecTBe TaKOro MHCTPYMEHTA MOTYT CIIYKHTb
KpPHUBBIE POCTa CIpOCa, aHATW3 W 3KCTPANOISALNI0 KOTO-
PBIX MOKHO HCIIONB30BaTh YISl TPOTHO3HPOBAHMS CIpoca
Ha MIIT.

[Jannas pabora sBIIsSieTCS MPONODKEHHE UCCIIENI0Ba-
HUi HavaTeiX B [1], TIe GBUTH pacCMOTpPEHBI CTaTHCTHYE-
CKHE MOJIENU TPOTHO3UPOBAHUS CIPOCA TONBKO IS 'Ke-
ne3HogopokHeix MIIT. Llenpto maHHON paOOTHI SIBIISET-
Cs IPOTHO3MPOBAHME CIpoca Ha OCHOBHbIE Tuibl MIIT,
BeIyckaembie [TAO "DiexrpoMammmna” (r. XapsKoB), ¢
WCTIONB30BaHNEM (OPMATM30BAHHBIX MOJIeNeil Ha 0Oase
KPHBBIX pOCTa.

IMOJATIOTOBKA UCXOJHBIX JAHHBIX

B cumry MHOT000Opa3us u cennuKkd HOMEHKIATYPBI
MIIT, semyckaembix ITAO "DnekrpomamuHa", HEBO3-
MOXHO PACCMATPUBATh KX THI MAaNIMHBI MO OT-
nenbHOCTH. [loaTomy, Bce Bbimyckaemble MIIT B 3aBucu-
MOCTH OT Ha3HA4eHHs ObLIM YCIOBHO MOJpAa3/IC/iCHbI Ha
YeThlpe TPYIIBL '“KeIe3HOAOPOXKHBIE", "pymHHUYHBIE",
KpaHOBO-METaUTyprudeckue (COKpameHHo "KpaHoBbie')
M OOIIENPOMBIIIJIEHHOTO Ha3HauYeHHs (COKpamieHHo "00-
IIENPOMBIIIIIEHHBIE).

B pabore [1] yxke ObUTO TIEpEUHCIIEHBI CEPHH U OT-
nensHBble TUTBI MIIT BXOmsmme B rpymiry 'Kele3HOmOo-
poxHbIe", HO Bce paBHO HanoMuuM ux: [12KM, 2I12KM,
SIICI'M, 5TICTMI], ITHX-132, 4TTHXK200S,
4TTHXX200M u 4ITHI'YK315M. B rpymny pyaHAYHBIC
Bxogst mammunel. JIPT-10, JPT-12, APT-13, APT-14,
JPT-23,5, IPT-33, ATH-12/7, ATH-33/20, JITH-34/25M,
JTH-45/27, NTH-46/33M. K kpaHOBBIM MalIiiHaM OTHO-
carcss MIIT cepun "1™ J112M, J121M, [122M, J131M,
J32M, 141M, J1806M, J1808M, /1810M, /1812M, JI1D-
52M, JIIIB-52M, OK-309M, JIK-213M. K marmmaaMm 00-
LIETIPOMBILUIEHHOr0 Ha3HaueHus: oTHocsTcst MIIT cepun
411 ¢ Boicotoii ocu Bpamenust ot 200 1o 400 MM u cepun
STI ¢ BeicoToli ocu BpamieHus ot 100 no 160 mm.

s mpoBeseHHs pacdyeToB OYyAeM HCIOJIb30BATh
nmanabie 3aka3oB MIIT nHa ITAO "OnekrpomammuHa". Pe-
TPOCIIEKTHBA MPE/ICTABISIET COOO0I IaHHBIE MO 3aKa3aM 3a
nepuon ¢ siHBaps 2007 roma mo jnekabps 2010 roma
BKJIIOUHUTEIIBHO, C MECIYHON JUHAMHUKOM.

JaHHble MO 3aKa3aM B INTYYHOM BBIPOKCHUH IS
Ka)XIOW TPYNIbl MAIIMH MpPEACTaBIeHB: B Tabm. 1 u Ha
puc. 1 (kpuBas 1) — "xene3HomopokHsie”, B TabI. 2 1 Ha
puc. 2 (kpusas 1) — "pynauunsie”, B Taba. 3 1 Ha puc. 3
(kpuBas 1) — "kpanoBsie" u B Tabi. 4 1 Ha puc. 4 (kpuBas
1) — "obmienpoMbIIUICHHbIE".

© lyounun B.A., [aiiga B.I1., Iyoununa O.H.
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Tab6mmna 1

KonmmuectBo 3aka3aHHBIX 'KeJIe3HON0-
Mecsn poxubIx" MIIT, wit. (mo rogam)
2007 2008 2009 2010
SuBaps 23 25 23 45
®deBpaiib 24 50 21 91
Maprt 27 40 19 85
Arnpens 9 84 60 71
Maii 11 48 59 72
HroHp 28 23 46 38
HUronb 56 30 38 75
ABryct 56 36 46 72
CeHTs0pb 44 47 47 101
OKTs10pB 24 63 67 103
Hos6pp 22 12 57 65
Jexabpn 46 25 31 66
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Puc. 1. I'padux momecsIHOTO CIIpoca M ¥ KpHUBast pocTa
Ha "xene3nomopoxusie’ MIIT
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Puc. 2. I'pad ik TOMECSYHOrO CIIPOCa U KpUBask pocTa
Ha "pymamansie” MIIT

Tab6mmna 3

KonmmuecTBo 3aka3aHHBIX "KpaHOBBIX'

Tab6mmna 2
KonmuectBo 3akazaHHBIX 'pyAHUYHBIX "
Mecsin MIIT, wrr. (10 rogam)

2007 2008 2009 2010
SuBaps 40 16 0 10
DdeBpaiib 33 13 7 6
Maprt 15 16 5 5
Arnpens 38 42 8 25
Maii 38 34 12 49
2050513 33 30 2 38
Wrons 43 66 0 77
ABryct 40 39 7 62
CeHTs10pB 15 29 4 60
OKT0pB 43 10 2 40
Hos6pp 8 45 8 35
Jexkabpn 40 25 18 76

Mecsin MIIT, wrr. (o rogam)
2007 2008 2009 2010

SAnBaps 15 17 1 15
®deBpaiib 39 2 4 10
Maprt 26 22 9 7
Arnpens 37 33 1 8
Maii 10 21 4 18
Wionp 29 39 13 29
Wrons 25 30 31 8
ABrycr 24 59 6 5
CeHTs0pb 19 45 10 15
OKTs10pB 36 53 22 8
Hos6pp 15 34 17 5
Jekabpp 15 14 7 0
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Puc. 3. I'paduik TOMECSYHOrO CIIPOCa U KpUBasi pocTa
Ha "kpanoBere” MIIT
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Tab6muna 4

KonmuectBo 3aka3aHHBIX "'00IIEpOMBIII-
Mecsg serHbix” MIIT, wt. (mo rogam)
2007 2008 2009 2010

SuBaps 11 9 1 5
®deBpaiib 10 5 2 5
Maprt 50 41 7 3
Arnpens 14 19 3 1
Maii 28 10 4 1
2050513 41 27 4 6
Wrons 13 19 0 8
ABryct 20 30 3 3
CeHT0ph 19 28 4 2
OKTs10pB 12 25 10 1
Hos6ps 15 14 11 3
JlexaOpb 11 10 23 2
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Puc. 4. I'padux momecsgHOTO CIIpoca M KpuBast pocTa
Ha "obmenpomsinuienssie’ MIIT

BbIEOP ®OPMAJIM30BAHHBIX MOJIEJIEM JIJI1
KPUBBIX POCTA

OmHIME U3 TIPOCTEHIINX CPEICTB VIS BBIICTICHUS TEH-
JICHIMI BO BPEMEHHBIX PSfaX SBISIOTCS KPHBBIE POCTA WIIH
Tperzpl [2]. [TonpobyeM IMPHUMEHHUTH UX K HAIIAM PSJIaM.

B Hacrosiee Bpemst B IMTEpaType OMMCAHO HECKOIBKO
JIECATKOB KPMBBIX POCTA. DTH MOJIETH YCIOBHO MOTYT OBITH
paszeneHsl Ha TpU Kiacca B 3aBUCHMOCTH OT TOTO, KaKOW
THIT JIMHAMUKH Pa3BHTHSL OHU XOPOLIIO OIUCHIBAIOT [2].

K | wraccy orHOCSTCS (PyHKIHH, HCHONB3yeMbIE VI
OIMCAHMS TPOLECCOB ¢ MOHOTOHHBIM XapaKTepOM TEHIEH-
IMM Pa3BUTHUSA U OTCYTCTBHEM IIPENETIOB POCTA. ITU YCIO-
BUS CIIPaBEUTUBBI JUISI MHOTMX SKOHOMHYECKHX IIOKa3are-
nel, HanpuMmep, Iy OONBIIMHCTBA TOKa3aTeseil MpoMBIII-
JIGHHOT'O TIPOM3BOJICTBA B HATYPATEHOM BBIP)KEHUN.

Ko Il kmaccy oTHOCsITCS KpHBBIE, ONMCHIBAIONIE
TpoLecc, KOTOPBIM MMEET MPEeAeNl pocTa B MCCISIyeMOM
neprose. Oyaknnu, orHocsmmecs ko Il kraccy, Ha3bIBa-
I0TCS KPUBBIMH HachllieHWs. Eciy KpuBble HACHIIICHUS
HNMEIOT TOUKU nepernda, To oHn otHocsTes K |1 xmacey
KPHBBIX pOCTa — K S-00pa3HbIM KPHUBBIM.

B namem ciydae GymeM HCIIONB30BATH CIEAYIOIIHE
KpuBbIe pocra [2, 3]:

- TIOJIMHOMBI TIEPBOT0, BTOPOT'O, TPETHETO MOPSIIKOB;

- IIOKa3aTebHAs KPHBAs:

- TIOKa3aTelbHAsT KPUBASL:

Y, =a-b'; 1)
- kpuBas ['ommepua:
Yy = k-2 ; )
- JIOTUCTUYECKAst KpHUBas:
k
et N

B xauectBe kpurepus BbIOOpa HamIydmeil KpuBou
npe/uIaraeTcss  MCHOJNB30BATh  CPEAHEKBAAPATHYECKYIO
omn6ky (MSE), koTopast onpenessiercs 1o Gpopmyie:

MSE =23 (Y, ~¥)2, 4)
Nia

rae N — KOJIMYECTBO YWICHOB BPEMCHHOIO psja, Yt -
(baKTI/I‘{€CKOC 3HAa4YCHHUC HCCHeﬂyeMOﬁ BCIIMYMHBI B MO-

MCHT BPEMCHHU t; Yt — MPOTHO3UPYEMOC 3HAYCHUC HCCIIC-

JlyeMO# BEIMYNHBI B MOMEHT BpEeMEHH 1.

Ha puc. 1-4 (xpuBast 2) npuBe/IeHBI KPHBBIE POCTA, arl-
MIPOKCUMUPYIOIIME COOTBETCTBYIOLINE JTAHHBIC HAWTYYIINM
00pa3om (¢ yaerom BeibpanHOro Hamu kpurepus — MSE).

Crpoc Ha "xeneznonopoxnsie” MIIT anmpokcumu-
pyercst HamTydImnM o0pa3oM C TIOMOIIBIO ITOJMHOMA Tpe-
ThETO TopsAaKa, npu 3toM MSE = 301,9. YpaBuenne mo-
JIMHOMA!

Yg (t)=21,0507 +2,113-t —0,090185-t2 +

+0,00158021-t3.

Cnpoc na "pymamunsie” MIIT anmpoxcumupyercs
HAWITY4YIIAM 00pa30oM Takke C IMMOMOIIBIO IMOIIMHOMA Tpe-
ThEro mopsinka, npu 3tom MSE = 262,24. Ypasraenue mo-
JIHHOMA.

Yg(t)= 29,6004 +1,56396 -t —0,160857-t% +

+0,00300105-t2,

Cnpoc Ha "kpanoBere” MIIT anmpoxcumupyercs
HaWIyqIIM o0pa3oM TakKe ¢ ITOMOIIBIO TTOJIMHOMA Tpe-
ThETO TIOpsAaKa. I[Ipu atom MSE = 155,2. Ypasuenue mo-
JIMHOMA!

Y (t)=19,7492+1,66696-t —0,0991176 1% +

+0,00129253- 3.

Cnpoc nHa "obmenpomsinnienusie’” MIIT npakrude-
CKHM OJIMHAKOBO XOPOIIO AMIPOKCUMHUPYETCS C MIOMOIIBIO
MIOJIMHOMOB, TOKAa3aTeNbHOW KpHUBOM WM KpuBoil I'om-
nepia, Ha puc. 4 (kpuBas 2) MPUBEICH IIOJIUHOM BTOPOTO
mopsizka, pu 3ToM MSE = 86,4. YpaBHeHue monmHOMA!

Yo (t)= 25,7993-0,644257 -t +0,00284766-t>. (8)

()

(6)

(")

MMPOTHO3NPOBAHUE CITPOCA
s mpornosupoBanus crpoca Ha 2011 r. momy4den-
HBIE KPUBBIE POCTA CHpoca OBIIN SKCTPAINIOIMPOBAHH, T.C.
MBI BOCHOJIB30BAJIMCh HOJYYCHHBIMH (OpMaJIN30BaHHbI-
MU MOJIETSIMU. DKCTPaIONMpPOBaHHbIE KPUBBIE pOCTa
crpoca 1o kaxaoi rpyrmne MIIT npusenens: Ha puc. 5.
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Puc. 5. I'pa¢mxu KpuBBIX poCTa CIpoca MO YeTHIPEM IpyIaM
MIIT skcrpanonupoBansbie Ha 2011 1.

Kak BumHO M3 pric. 5 HanOONBIINIA CIIPOC OKHUIACT-
cs Ha "pymumunsie’” MIIT, BTOpbIMEH HAYT 'KeIe3HOIO-
pOXHBIE", 32 HUMHU "KpaHOBBIE" M OTPHLATENBHBINH CIPOC
Ha "oOmenpomemnieHHEBIE”. OTHOCHTENBRHO 00Imenpo-
mbmieHHbx” MITT, mro0as U3 paccMOTpeHHBIX Moaeneit
OymeT maBaTh OTPHUIATENBHBEIA CHPOC. DTO OOBACHICTCS
TEM, YTO KPHBAs POCTa UMEET HUCIAJAIONIYI0 TIHHAMUKY
U CBUAETEIBCTBYET O MajeHuu crpoca Ha >t MIIT.

Jst orteHKM paboTOCITOCOOHOCTH TOITYYCHHBIX MO-
JIeNeil CpaBHUM pacCUMTAaHHBIC JaHHBIE C pealbHBIMHU
naHaeIiMH 3aka3oB MIIT 3a 2011 ron. /laHHBIE 3aKa30B
MIIT, Bemymiennabx [TAO "DnexrpomarnmHa’ 3a 2011 1.,
MIPUBEJICHEI B Ta0II. 5.

Tab6mmma 5
KomnmyecTBo AeHCTBUTENBEHO 3aKa3aHHBIX
MIIT B 2011 romy, mir.
Mecan m m m

XKenesHo- | 'pyaHnd- | “"kpano- | "oOre-

mopokHele”|  HblE" BbIC" pom”
SuBaps 53 27 4 1
®deBpaiib 51 56 0 7
Maprt 43 45 22 7
Arnpens 73 47 12 12
Maii 46 42 20 10
2050313 88 62 18 5
Wione 100 64 26 6
ABrycr 86 67 24 12
CeHT0ph 120 57 30 5
OKTs10pB 126 61 43 11
Host6ps 121 65 58 8
Jlexabpb 98 32 32 5

B 1eirom Mozenu JeMOHCTPHPYIOT XOpOIee COBIa-
JICHUE, €IUHCTBEHHBIM OTJIIMYMEM OT HAIero INpOrHo3a
SIBIISIETCSL TO, YTO HAWOOJBLINM CIIPOCOM IIOJB3YIOTCS
"xene3Honopokueie”, a He "pyanmunblie’ MIIT. 3akazbr
Ha "obmenpomseiuienHsie”’ MIIT crabwibHBI M HE TIpe-
BIMIAfOT 12 MammH.

BbIBO/IbI

1. ®opmanmzoBaHHBIE MO/IENN Ha 0a3e KPHBBIX PO-
CTa crpoca JIOCTaTOYHO HPOCTHI ISl WCIIONIB30BAHUS MX
IIpY TTPOTrHO3UpoBaHNH. OHU MO3BOJISIOT ITOJIYIHUTh Kade-
CTBEHHYIO KapTHHY W YCPEOHEHHYIO OIICHKY OXKHIaeMOro
crpoca Ha MIIT.

2. Cutyanusi ¢ pacrpeaeneHineM 3aHATHIX 'MecT' 110
cnpocy MIIT moka3biBaet, 9T0 HEOOXOIMM €KEMEeCIIHBIN
Y4eT MOCTYMaeMbIX JaHHBIX 3aKa30B M COOTBETCTBYIOIIAS
KOPPEKTHPOBKA MaTEMaTHYECKUX MOJEIEH.

3. Tlo pesynpraTam aHanmm3a W TPOTHO3WPOBAHUS
MOYKHO YBEPEHHO CKa3aTb, YTO HaHOOJBIINH MHTEpPEC MPU
MOJICpHHU3AIMA HEOOXOMMO VACIHTEH 'KEIe3HOIOPOXK-
HeM" 1 "pyaamaHbIM” MIIT.
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Dubinin V.A., Shayda V.P., Dubinina O.N.

Demand forecasting for dc machines with application of
formalized growth-curve-based models.

Demand forecasting for DC machines produced by
ELECTROMASHINA Public Corporation (Kharkov, Ukraine)
is performed with application of formalized models based on
growth curves. Types of DC machines which are most
promising for rebuilding are ascertained.

Key words — DC machines, growth curves based models,
demand forecasting.
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