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AHHOTaUsA

IIpenmert. B craTtbe mpenjioskeHa MOJe/b AJIs1 IIPOTHO3MPOBaHNUST KaIpOBBIX MOTPEOHOCTEN
MYHUIMIQIBHBIX PalilOHOB MOCKOBCKOI 00/1aCTM Ha OCHOBE SKOHOMMKO-MAaTeMaTUyeCcKoro
MOJEIMPOBAHMS C 3JIEMEHTaMU MTPOrpaMMUPOBAHMSI.

Ilenn. Ananms KagpoBbIX MOTPEOHOCTEN MYHUIIUTIAIbHBIX paitoHOB MOCKOBCKOM 06/1acTH.
Mertoponorus. V3nioskeHHas METOHOJOTUSI aHaIM3a KaApOBbIX MOTPEOHOCTEN SIBJISIETCS
MPOMOJIKEHVIEM aBTOPCKOTO MCC/IEAOBaHMS, HAlpaBJIeHHOTO Ha KOMILJIEKCHOE MU3yudeHue
npo6sieMbl (HOPMUPOBAHMST Ka[pOBOTO TOTEHIMAaa, a TakKe pacrpeneeHus KamgpoBbIX
pPECcypcoB MO PerMoHaM M OTPACSM [JiS BbISIBJIEHMS BO3MOKHOCTYM ITPOTHO3MPOBAHMS
KaJpOBbIX IOTpeGHOCTE) Ha pEerMoHaJIbHOM YpOBHE C 1IeJbl0  obecrieueHus
KOHKYPEHTOCITIOCOOHOCTY SKOHOMMKM HAIllel CTPaHbl UM TIOBBIIIEHUS YPOBHS SKU3HU
HaceseHmsl. [IpenBaputenbHas obpaboTka MCXOOHBIX JaHHBIX BKJTIOYAeT
MOCJ/IefoBaTe/IbHOe TPMMEHEHMe METONOB HOpMUpPOBaHus, nOedaupoBaHusi, pacyer
MHTErpajbHbIX MMOKa3aresen Mo mATM Momudukanusm. s moCTpoeHus] MaTeMaTuieCKou
MoIeny NpMMEHeH ammapar Mnpou3BoacTBeHHbIX GyHkumit Kob66a - Iyrmaca, mpuyem
JIMHEeHasi MOfeNib MOCTpOeHa C TIOMOUIbI0 KJIACCMYECKOTO MeToJa HaMMeHbIIUX
KBafipaToOB, HEeJMHEHas - C TIOMOIIbIO HEJIMHENHON G6Ge3yCJOBHOV ONTUMMU3ALINAU
C UICTIONb30BaHMEM UTEPALIMOHHOTO asropuTtMa JleBenb6epra - MapkBapaTa.

Pesynbrarbl. C mpumeHeHMeM MporpaMMHbIX nponykTtoB MS Excel, IITIIT STATISTICA
12, Wolfram Mathematica 11 TOCTpPOEHbI perpecCHOHHbIe MOEIM IPOM3BOACTBEHHOM
dyukuuu  Kob66a - [lyriaca, 13 KOTOpPbIX OTOOpaHbl  3aBUCUMMOCTM, aJeKBaTHO
anMpPOKCUMUPYIOIIME SMIMPUYECKMIA MaTepuas B CMbICJIIE COOTBETCTBUSI KPUTEPUSIM
KavyecTBa. BoIsBiieHo, uTo Kinaccuyeckast yHkums Kob6a — [lyriaca ¢ orpaHMYeHMsIMM Ha
mapameTphbl ClienM@uKauuy He TMOAXOOUT /ISl OMMCAHMUSI POCCUICKONM HEeCTalMOHapHOM
O9KOHOMMKM, ONHAKO  BO3MOXKHO  IIOCTpOeHME  MOAUGUUMPOBAHHON  (QYyHKUMU
(6e3 orpaHuyeHMit).

BeiBoabl. [lociienoBaresibHOCTh NPOBeNeHMs aHaIM3a MOXKeT ObITb B34Ta 32 OCHOBY
dbopmMupoBaHMS METOOMKM IPOTHO3MPOBAaHMSI KaJpPOBBIX IOTPEOHOCTEN  pErvoHa.
Hapa6oTku wucciemoBaHus MOTYT ObITb MCIIOJb30BaHbI OpraHaMlii TOCYAapCTBEHHOTO
¥ MYHUIMUIATBHOTO YIPaBAEHWUS [Jis pelleHus] 3aJady aHajimu3a M TPOTHO3MPOBAHUS
PETMOHAJILHOTO  pbIHKA TpyAa, a TakkKe TMpM [UIAaHUPOBAHUM  JIEATETbHOCTU
006pa3oBaTeIbHbIX YUPEKIEeHMIA.
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B coBpeMeHHBIX YCIOBUSIX Pa3sBUTHUS Hallei
CTpaHbl HAOIIONAIOTCS CTPYKTYpPHbBIE TIEPEKOCHI B
S5KOHOMMKE, B TOM YMCJIE B Pa3sBUTUU CEKTOPOB
OTpPacjeBOr0 XO3SIMICTBA, M3 KOTOPBIX BBbITEKAET
npob6iema  ¢opMMpPOBAaHMUS  KaJAPOBOTO
MOTeHIIMaa, a TaKXKe paclpenesieHns] KagpoBbIX
pecypcoB 1o permoHaMm u otpacism. Curyarms
Ha pbIHKE Tpyda B perMoHax HeIpepbIBHO
MU3MEHSIeTCS HapsITy d M3MeHEeHNEeM
9KOHOMMYECKOM cuTyanuu. B kauecTBe mpumepa
MOYKHO TPUBECTM MUT'PAIMIO TPYIOBBIX PECYPCOB
M3 CeJIbCKMX PpaiiOHOB B TOpofa, a Takxke U3
JaJIbHUX PErMOHOB - Ojumske K 1ieHTpY. Ilo sTon
MIpUINHE aKTyaJIbHOCTh npuobperaer
MCCJIeNOBaHe BO3MOXXHOCTM IPOTHO3MPOBAHMS
KaZpOBbIX IOTPEOHOCTEN HA PEerMOHaJIbHOM
YpPOBHE B measx obecrmeueHus
KOHKYPEHTOCIIOCOOHOCTM  9KOHOMMKM  Halllen
CTpaHbI U MOBBIIIIEHMS YPOBHSI >KU3HM HaceeHus.

B kauectBe O6BEKTa MCCAENOBAHMS BBICTYIAIOT
CTaTUCTUYECKMe  JaHHble 10  IMOCKOBCKOI
obimacty  (pacCMOTpPeHO 36  MYHUIMIIATbHBIX
palioOHOB, B COCTAB KOTOPBIX HE BXOZAST TOPOACKME
OKpyTa, B TOM UMCJIe ¥ HayKorpazbl) .

O6paboTtka CTaTUCTUYECKON nHbopmarm
MpOBOOMWJIACH C  IIOMOIIBIO  IPOTPaMMHBIX
nponykroB MS Excel, IIIII STATISTICA 12,
Wolfram Mathematica 11.

IOns  uccnemoBanus  BbiOpaHa  MocCKOBCKast
00J1acTh, TIOCKOJIbKY €/ TIPUCYIIM BbICOKUE
TEMITBI COLMAIbHO-3KOHOMUYECKOTO Pa3BUTHS.

OpHako He BCe palOHbI [AHHOW TEPPUTOPUN
MIMEIOT OIMHAKOBbII YpOBeHb passutusa’ [1]. Dto
3aME€THO KaK [0 CWMJbHO OTJIMYAIOIIMMCS
3HAUEHUSIM ToKasaresen, TaK " o

“CraThs OATOTOBIEHa IpU Topiepskke PODU B pamKax
mpoekta N 16-06-00054 «/HCTpyMeHTaIbHO-METOOVYECKUIA
MTOMXOM, K afianTaluy MOIEIN TPOMHON CIIMpau ISl YCIOBUI
Poccun ¢ yueToM MCTOPUYECKON PETPOCIEKTUBBI».

' PeecTp opuIMaNbLHBIX CAIATOB OPraHOB MECTHOTO
CcaMOyTIpaB/IeHUs] MYHULUITAJIbHBIX 06pa3oBaHmii MOCKOBCKOI
o6mactu. URL: http:/mosreg.ru

% [Ilepcmo6umosa I'. M. CouyanbHO-3KOHOMMUYEeCKast
TUIOJIOTU3ALMS MyHULIMIIAIBHBIX paitoHOB Camapckoy o6iacTu
// Bectauk Camapckoro I'TU. 2014. N2 1. C. 57-65.

XapaKTePUCTUMKAM pPalOHOB, COHEpsKallMXCI B
OTYeTax IVIaB afMUHUCTPALVIAL .

HemocpencrBeHHoe BiMsiHME HaA  COIMAIbHO-
SKOHOMMYECKOE pAas3BUTHE PANOHOB MMEEeT UX
COCPEeIOTOYEHHOCTh BOKPYT CTOJIMIIBI. PaiioHsbl,
pacIioyioykeHHbIe OJIVDKE K LIEHTPY, UMEIOT CXOKue

COLIMa/IbHO-OKOHOMMYECKIMEe IIOKa3aTeJin — OHU
SIBJIAKOTCA IMPpOMBIIIJIEHHbIMMU, Hay4YHbIMU,
CeJIbCKOXO3SICTBEHHbIMMI n KYJIbTYPHBIMMA

IeHTpamMy (HEKOTOpbIe MMEIOT OOIIEPOCCUIICKOE
3HaueHue). B To ke Bpemsi paliOHbI, yaaJIeHHbIE
OT IIeHTpa, MeHee Pa3BUTHI, 3IeCh MPeobsagaoT
TOPIOBJISl, CEJIbCKOE XO3SVICTBO M JOOBbIBaIOLIAs
MIPOMBIIIIJIEHHOCTh, CJIab0 pa3BUTa TPAHCIIOPTHAS
CeTb.

Ha  pemenne  mnpobnem  HepaBHOMEPHOI'O
pasBUTHMS HalleJIeHbl COIMaIbHO-9KOHOMUYECKHME
MPOrpaMMbI M IPOrHO3bI, COCTaBJIIEMbIE IJIaBOM
palioHa Ha Kaxkabii rom. OmHMM M3 K/IIOYEBBIX
HalpaBJIeHU! pa3BUTUS PEruMoHa BbICTYIIAeT
IIPOTHO3 CIIpOCa ¥ MpeIJjIosKeHMs] paboueii CUJIbL.
[IporHosupoBaHue MNOTpPeOHOCTM B  Kagpax
KpaiiHe HeobXoauMO, MOCKOIbKY 3(h(MeKTUBHOCTD
pasBUTHSI SKOHOMMKM PErmMoHa, KaK M CTpaHbl B
1IeJIOM, B 3HAUMTEJIbHOM CTEeIeHM 3aBUCUT OT

sdekTMBHOCTM  (QYHKUIMOHMPOBAHMS  pPbIHKA
Tpyna, KOTOpas ornpenessaeTcs €ero
npoeccrMoHaJbHOM UM KBaJU(PMKAIMOHHOM

CTPYKTYpO¥i [2].

Pacuer moTpeGHOCTM 9KOHOMMKM perMoHa B
KagpaxX MPOBOAUTCS HaMM Ha KPaTKOCPOUHYIO
MepCIIeKTUBY, ITOTOMY YTO TpPU yBEJIUYEHUU
MIPOrHO3HOTO TepMofa YBEIMUYMBAETCSI OIIMOKa
MIPOTHO3a, Kpome TOTO, M3MEHUYMBOCTD
COIMAJIbHO-3KOHOMMYECKOM CUTYallMM OKa3bIBaeT
BJMSIHYE HAa M3MeHeHMe TpeboBaHMI K TPYIOBbIM
pecypcaM B KaJpOBOM IOJUTUKE KOHKPETHBIX
MPOMBIIIIJIEHHBIX TpennpusTuin. Kak mpaBuiio,
OINTUMAJIbHBIN IIEPUOJ, COCTABISET 2—3 roma.

* Maxomoea E.A., Xapuesa K.C., Lllapxosa T.C. MeTogudeckuit

MOAIXON, K aHA/IN3Y COLMATbHO-9KOHOMMYECKOTO TTOIOKEHMIST
pervoHa (Ha IIpyMepe MYHULIMIIATbHBIX PaliOHOB MOCKOBCKOM
o6nactu) // CoopHMK HayuHbIX TpymoB SWorld. 2016. N° 1.

C. 55-59.
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O,IlHaKO BO3MO>XHO COCTaBJIEHHE TaKoOM
MaKpOBKOHOMM‘{eCKOfI Mogeyii, KOTOpasd OBbI
CMOTIJIa AaTb HpI/I6J'II/I3I/ITEHbHYI-O OLIEHKY

NOTPeGHOCTM B  Kaapax Ha JOJATOCPOUYHYIO
TIEPCIIEKTUBY, TO €CTh ONPENEeJINTh HalpaBJeHue
cTpaTeruu dbopmumpoBaHust KaJIpOBbIX
MOTPeOHOCTENl OTHEJIbHOM OTpaciu, PETrMoHa,

cTpaHbl B 1eJoM. IIpu 3TOM HEOGXOAUMO
IIOCTPOUTb MOMEJNb TakuM 06pa3oM, YTOObI
KOJIMUECTBO €€  apryMEeHTOB  IOJHOCTBIO
YIOBJETBOPSJIO XapaKTepucCTUKaM
MPOM3BOACTBEHHON  cucTeMbl. [l Takou
CcuUCTeMbl B OOIEeM CJly4ae  OCHOBHBIMMU
XapaKTepUCTUKAMMU SIBJISIIOTCSI CpencTBa,

IpefMeThl TPyZia U TPYLOBbIe pecypchl [3].

3ameTum, 4TO Ij1s1 GOJIee TOYHOIO OIpemesIeHMs
OTPEeGHOCTI B KaJpax HEO0OXOIMMO
MCCIIeOBaHMe oTpacsen crielnuaanu3anmum
IIPEeCTaB/IEHHbIX PAMOHOB [Jig OIIpenesIeHus
uyyciaa U 1podeccuoHaNbHOV TPUHAAJIEKHOCTH
CIeLMAIMCTOB, KOTOPBIX HYKHO T'OTOBUTh BY3aM,
yTOOBl OHM OBLIM BOCTpPeOOBaHBI B «CBOEM»
palioHe, CIIOCOOCTBOBAJIM €ro pasBUTHIO, a He
yeskaaum B 0ojiee TepCIeKTUBHbIE, pa3BUThIE
parionbl. [Ipy u3yueHUn HOCTYIHBIX [IJIsT aHAIM3a
ToKasarejieil ¥ €KerofgHbIX OTYETOB BbISIBJIEHO,
YTO B paccMarpuBaeMble TepPPUTOPUAIbHbBIE
eIVHUIBI TPeOYIOTCS TMpeKAe BCero paboTHUKMU
cnenyiommx chep IeATeIbHOCTH: OINTOBOW U
PO3HUYHOI TOPIOBJIN, 06pabaThIBAIOIINX
MPOM3BOACTB, a TaKke TOCyIapCTBEHHOIO
yIIpaB/IeHNs; B HaMeHbIIIell CTeleHy TPeOyIoTCs
paboTHUKM B cepy CeTbCKOro XO3ST/CTBA.

BbLJIO IIPOBe[eHO aHa/IOrMYHOe UCCIefoBaHue?, B
KOTOPOM OCYIIIECTBJIEHbI TOIMBITKM OTPAC/IEBOTO
MIPOTHO3MPOBaHMsI KaJpoB Bosoroackon obmactu
C TpUMEHEHMEM IKOHOMETPUUYECKUX MOesien
IMHaMMKu. B pabore mocTpoeHbl MOme/M Crpoca
Ha Tpyo [ KaXIOro OTAEJbHOrO  BUIA
IesSATebHOCTM, U B pe3yJbTaTe pacCuMTaH
COBOKYITHbIV €5KEeTOIHBIN MPUPOCT (COKpalleHue)
MOTPEeOHOCTM B KapaxX C BbICIIMM 0Opa3oBaHMUEM
0 BMUIAM  SKOHOMMUYECKOW  [€ATEbHOCTH.

* Onvxosuk A.O. MogenupoBaHye NOTpeGHOCTY B Kafpax Kak
MHCTPYMEHT YIIPaBJIeHNs PasBUTMEM YeJIOBEUECKOTO KarmuTasia
(1a mpumMepe o6pabaThIBAIOIIMX TPOU3BOACTB Bosoroackoin
0671aCTH): MaTepraibl MEXXIYHAPOAHON HayYHO-TIPAKTHNI€ECKOM
KOHGepeHIMY « AKTyaJIbHbIE TIPOGIEMbl SKOHOMUKI
¥ COBPEMEHHOTO MeHemkMeHTa». CumMbeponosb:

Usn-so TUAWIIN, 2015. C. 314-316.

OmHako B HalleM Cjoy4ae  BO3MOKHOCTHU
MOAOOHOIO OITbITA MOIEJIMPOBAHUSI HECKOIbKO
OrpaHMYeHbl, a B KaKOM-TO CTEIeHU U IPOCTO
HEBO3MOXKHBI BBUIY OTCYTCTBUSI HEOOXOIVIMBIX
IIJIT TIPOTHO3MPOBAaHMSI TIOKasaresieil 10 BUIAM
SKOHOMMYECKOM  JesitenbHOocTH. Ilo  aTOM
IpUUMHE TIPUHSTO  pellleHKe  OCYILIEeCTBUTD
MPOrHO3MPOBaHMEe KaIpOB JAHHOV TEPPUTOPUU B
o0IIeM BuOe, IO BCEM COBOKYIIHOCTM BUIOB
eI TeJIbHOCTH.

OmbpIT  MCCIeIOBaHUN
4TO HauboJee
IIPOTHO3MPOBAHMS

[4-6] moka3sbiBaer,

YCIIeLIHbIM MeTOZIOM
KaJpOBbIX  IOTpPeOHOCTEN
SIBJISI€TCS 9KOHOMMKO-MaTeMaTuyeckoe
MopenupoBaHue. Bpibop MeTOmoB  pellleHus
DAHHOTO Bompoca pa3HoobpaseH. Hampumep,
aBTOpbBl CcTaTbu [7] MUCHOAB3YIOT
KOMHTETPALMOHHBIN aHa/IN3, TO €CTb [IOCTPOeHe
MoOZleNI MCIpaB/ieHus1 (KOppeKiyuy) OIIMOOK B
Le/IIX IPOrHO3MPOBaHMS CIpoca Ha TPYyA B
CTpouTeNbHONM  orpaciu. s DOCTMXKeHUs
IIOCTABJIEHHO) 1€/ aBTOpPbl PacCMaTPUBAIOT
OTHOLLIEHMSI MeXJYy COBOKYITHBIM CIIPOCOM Ha

TpyA, u rpynmnammu B3aMMOCBS3aHHBIX
SKOHOMMYECKMX IIOKa3aTesel, Cpeayu KOTOPBIX
00beM  CTPOUTEJILCTBA, 3apaboTHas  ILIara,

CTOMMOCTb MaTepuajioB, OAHKOBCKasi CTaBKa W
MPOU3BOAUTENBHOCTb.  ABTOpbl  cTatbu  [8]
MPUBOAST 0030p METONOB, WCIIOIb3yEMbIX B
Espomne, CIIA, Uumguu nnst aHaiamsa CTPYKTYPbI
3aHSITOCTM B Pa3/JIMUHBIX OTPACISIX SKOHOMUKMU
(mocTpoeHue  pacrpepfeneHuss  3aHSITBIX IO
npodeccun u KBaymbukaimu). 3Aecb OCHOBHOM
MeTO[, aHa/IM3a — aHAIUTUYECKUI, BKIIOUAIOILINIA
B Cebsl KOppeJSIIMOHHbBIN M (DAKTOPHBIN aHaJIU3,
HOPMAaTUBHBIN MeTOf, " MeTOf
MPOTUBOIIOCTABJIEHNUSI,  PE3YJbTaThl  KOTOPBIX
CBOASITCSI B Marpully TIpenckasaHus, U C
MOMOIIIbI0  SKCTPAMOJSIIMM  PAaCCUMUTHIBAIOTCS
MPOTHO3HbIE 3HAUYEHUsT MCCIeAyeMbIX (HaKTOpOB
pblHKa Tpyga. B crarpe [9] aBTOpBHI B LEINIX
mporHo3a go 2030 1. cTposST  MOIesb
MpeaJiokeHuss M CIpoca Tpyha [Jii SKOHOMMUKU
CIIA C IIOMOILIBIO alanTMPOBAHHOTO
IGEM-monenupoBaHusi, MCCIeOysl B KauyecTBe
(dakTOpOB IIeHbI Ha OTOBIX U TIOTpebseHue
TOBApOB M YCJYI. DJIeMEHTaMU MOIeIMpPOBaHMS
SBJISIIOTCST 35  oOTpacjieii  MPOMBIIIIEHHOCTH,
KOTOpbI€, COOTBETCTBEHHO, ITPOM3BOMAST 35 rpyImn
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TOBApOB M YCJIYT C YYETOM MMIIOPTA M IKCIOPTA.
OpHako  omMcaHHbIe  METOHObI  SIBJISFOTCS
JOCTAaTOYHO TPYIOEMKMMU B peaM3alnin.

MeHee TpygoeMKMM ¥ He YCTYHAlOIUMM B
pe3y/IbTaTUBHOCTHU SIBJISIETCSI ammapar
nmpou3BoACcTBeHHbIX GyHKUMir [10], paHee yske
JICTIO/Ib30BaHHbI Hamyu®. B Hem Haubosbliee
pacpocTpaHeHue TMONYIWIA MYJIBTUTLIMKATUBHO-
CTeleHHbIe ITPOU3BOICTBEHHbIE byHKIYN,
TIOCKOJIbKY OHU JIETKO NPUBOASTCS K JIMHEHOMY
BUAY, MMEIOT HaIMIIAHYIO 3KOHOMMYECKYIO
uHTepnperaiyio [11]. B pamkax pmaHHOrO
MCC/IeNOBaHMS Mbl pasBMBaeM JTOT armmapar
(TpyooOeMKOCTh TpPM 3TOM He IIOBBIIIAeTCs), a
MMEHHO — CKOHCTpyupoBaHa GYHKIMSI MO TUITY
npousBoacTBeHHOM GyHKIMKM Kob66a - Iyriaca,
KOTOpast UMeeT BUI:

L=A-K%-YP, (1)

roe L — o6bem cripoca Ha Tpyz (uen.); K — o6bem
UCIOb3yeMOoro Kamnutana (Tbic. py6.); Y — 06bem
TIPOU3BOAMMOI TIponyKumu (ThiC. py6.); A, O, B -
napaMeTphbl.

HanHas QYHKUMS BKJIIOUAeT Te >Ke IapamMeTphl,
yto U Kiaccuueckas ¢yukimsa Kob6a-/yrnaca;
OTJINUME 3aK/II0YaeTcss B TOM, 4TO L BbIpakaeTcs
yepe3 mapametpbl K u Y, NOCKONIbKY BbIpaskeHue
napaMmerpa L 13 GYHKIUM IIOCJIE TOCTPOEHUS
perpeccuy BJI€YET 3HAUUTEIbHOE YBeJIMUEeHUe
ommMbKM. 3aMeTuM, UYTO CTeIleHb Iokasatenst K
IJIST yooOCTBa B3STa C IMOJIOKUTETbHBIM 3HAKOM,
[IO9TOMY [JaHHbIA (aKT HEOOXOOMMO VYYECThb
MIOCJIe OKOHYATEJIbHOTO TIOCTPOEHMS MO,

AJNTOPUTM TOCTpPOEeHUSI 3KOHOMMKO-
MaTeMaTUYeCKUX Mofejell C IpUMeHeHUEM
TIPUKJIaTHBIX MIPOTPaMMHbBIX MPOLYKTOB
npencrasiieH Ha cxeme (puc. 1).

Ha HavaJIbHOM JTamne UCCIIenOBaHMS
IIJIAaHUPOBAJIOCH MIOCTPOEHMeE MOZAEIN C
MCITOJIb30BAaHMEM TPeX MOKa3aTesieii: Y- BaJoBOro
pernoHanpHoro  mpomykra  (BPII), L -
CPEeIHECTVICOYHOM  YMCIEHHOCTM  PabOTHUKOB

(uen.) m K - Ha/mmumsi OCHOBHBIX (DOHIOB Ha

* Koswipesa E.B., JIviuazuma T.A., ITaxomosa E.A. TIpumeHeHMe
amnmnapara MpoM3BOACTBEHHbIX QYHKUMIA IJIS1 aHaIM3a
9KOHOMMYECKMX IIPOIIeCCOB: MaTepyasibl MesKIyHapOTHOM
HayYHO-TIPaKTU4e Kol KoHbepeHM « CoBpeMeHHbIe
HanpaBJIeHMs] TEOPETUYECKUX U TPUKIIaJHBIX UCCIeNOBaHUN —
2014». Boim. 1. T. 25. Onecca: Kynpuenxko, 2014. C. 45-48.

KOHeIl TOfa IO IOJIHOM YYETHOM CTOMMOCTM IO
KOMMEpYECKMM OpraHu3aiysiM MYHUIIUTATbHON
dbopmbl cobeTBeHHOCTH (ThIC. py6.). Ho B cBsI3M C
OTCYTCTBMEM [aHHbIX 1O TMokasareaio BPII
(He paccuuMTbhiBaeTCss Ha YypOBHE
MYHUIIUTIAJIUTETOB), a TaK)Ke Ha OCHOBAaHUM TOTO,
yto omeHka peasibHoro BBIT (BPII) Poccrarom
BCe-TaKM  3aBblIeHa®, TNPUHATO  pelleHye
COCTaBUTD 1o KaKIOMY MIOKa3aTeJTio
MHTErpajbHbIM TIOKasaTeJab IO OOsacTv, a
nmokaszaresib  BPII  3ameHuTb  IOKa3aTesieM
«KOJMYECTBO TOBApoB OTTPY>KE€HHBIX
COOCTBEHHOTO TIPOM3BOACTBA, BBITIOJIHEHO paboT
M yOIyT cOOCTBEHHbIMM cwiamy (6e3 CcyObeKTOB

MaJIorO  IpeaNpUHMMATENbCTBA), ThIC. PyO.».
Mcxomubple  moKasaTeau  OJIS  MCCAeNOBaHMs
IIpeiCTaB/IeHbI TaHeIbHbIMU IOaHHBIMMI
3a 2010-2015 rr.”.

Hanee MCXOMHbIE JaHHbIE MO BEpraem
CTaHJAapTHBIM METOJAaM CTaTUCTUUYECKON
06paboTku®: dbakTuueckue 3HAUYEeHUS
ToKasaresieli, BbIpakeHHble B  abCOJIOTHBIX
eOVHUIIAX, IIepeBOAMM B  OTHOCUTEJIbHbIE
3HaYeHMusI, pacCuMTaB IIOKasaTedb Ha OYIIY

HaceJIeHus; MCKJIIOYaeM BUSHME MHQIALIUU C
TIOMOILIBIO  MHIEKCOB-IedaITOpoB "  (HOPMYJIbI
B3aMMOCBSI3M 0a3sMCHOIO ¥ ILIEMHOIO MHAEKca Ha
miare t°:

GJ(®) = GJ(t-1)-G(), (2)

rme t — rom; GJ - 6asucHBIM MHAEKC-IedIaTop;
J - nenHo uHpekc-gedsTop '’

3aMeTuM, YTO eCJIM He 06pabarbhIBaTh IMOKa3aTeIn
MOMOOHBIM 006PAa30M, TO TPU IPOBEPKE JTAHHBIX

Ha HOPMAJbHOCTb OHM OymayT [dajJeku OT
HOPMAaJIbHOTO pacrpeesieHusi, YTO B
JaJbHEMIIIEM TpUBEJET K  HEKOPPEKTHOMY

¢ PeanpHas vHrsmust B Poccm: ucIipaBieHne «KpUBBIX
3epka» Poccrara. URL: http://ktovkurse.com

" crionb3oBaHbl CTAaTUCTHUECKIe JaHHbIe: 6a3a JaHHbIX
ToKasaTesieil MyHULIMATIaTbHbIX 06pa30BaHmIA.
URL: http://gks.ru/dbscripts/munst; TepputopuaibHbIii OpraH
®DenepanbHOM CITYKOBI TOCYIAPCTBEHHON CTAaTUCTUKU
o MockoBckoit o6macti. URL: http://msko.gks.ru

8 Pyouxosa JI.B. Microsoft Excel as crymeHTa.
CII6: BXB-Tletep6ypr, 2005. C. 202-209.

9 Bunencxkuii IT.JI., Tuswuy B.H., Cuonsk C.A. OmeHka
3¢ dEKTUBHOCTM MHBECTULIMOHHBIX TPOEKTOB: TEOPUSI U IPAKTHKA:
yueb. moco6ue. M.: [Tonu [Mpunt Cepsuc, 2015. 1300 c.

1 ©enepanbHas crysk6a roCyAapCTBEHHOM CTaTUCTUKIL.
URL: http://gks.ru
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MOCTPOEHUIO pEerpecCMOHHBIX MoOJenen
(K HE3HAUMMOCTY KO3Gh(UIIMEHTOB perpeccum u K
HMU3KOMY KaueCTBY MOJeJIeNn).

O6paboTaHHble TaHHbIE ArperMpyroTCs B IEJSIX
MIOCTPOEHMSI MHTEerpajIbHbIX MTOKa3aresiei Mo MmsIT1
pasnuyHbIM Moaudukauysm [12].

Mopnudnkanms 1:

X, xX;—u
X=2, s 3)
Z X
i=1
Moguduxaims 2:
X, X
XZZ - i baxr (4)
X
Cp IO PETHOHY
Z xij
i=1
Moguduxaimus 3:
X.. X —X .
— i ¢ Gaxr (i-1)
w3, g R ey
Z X daxr (i-1)
i
i=1
Monmuduxkarys 4:
XZZ nxij . chalcri_Xmin (6)
ch 110 peruony Xmin
z X
i=1
Mopuburkaumys 5:
1 xX—u
X==-2 = (7)
n
. X —U
e n - KOJMYECTBO IOKasaTesel; A = —g -
CTaHAAPTU3MPOBAHHAS  BeJMYMHA  IIOKa3aTess

B i-J1 BBIOODKE;

Xij

n
inj

i=1

. =

i — MeTO/[, pacyeTa BeCOB.

B pesynbrare ucnonp3oBanus dopmyn (3)-(7)
MOJTyYaeM IISITb MaCCUBOB JTAHHbBIX, PUBEIEHHbIX
K OfHOM pasMepHOCTM (MpUBeIEHHbIE ITaHHbBIE),
KOTOpbIe IIpOBepsSeM Ha Hajauuue KOPpeIsaiuu U
HOPMaJIbHOCTM UX pacupenenenus. [aHHbIN
aHa/JIM3 TPOBOOMM B THPOTPaMMHOM IIaKeTe
STATISTICA u penaeM BbBIBOA, O TOM, UTO [JIsI

NPOTHO3MPOBAHUS C MOMOIII b IO
MPOU3BOACTBEHHBIX byHKIMI Hanbosee
KOPPEKTHO MCIOb30BaTh TOJBKO TPU U3 TISITU
MOIU(UKALIIA: 1,2,4. OcraBummecs  [aBe
MonudUKaluuy HENPUTOAHbI IJISI [aJIbHENILIEro
aHaJM3a BBUIY OTCYTCTBUSI CBSI3M  MEXAY
nepeMeHHbIMM MO0 HapyIIeHUs] HOPMaJbHOCTU
pacripeiesieHust UCCIIeyeMbIX BEeJTMUMH.

Ilamee  cTpoMM  perpeccHOHHbIe  MOZEJH,
UCTIONIb3ysT  Momy/ib  «HenuueiiHas — oreHka»
MpOrpaMMHOTO nakeTta STATISTICA o
NPUBEJEHHbIM [JaHHBIM C IOMOUIbIo (opmyn'!
(3), (4), (6). Ilpoumecc mnocTpoeHUS
MIPOM3BOACTBEHHOV  (QYHKIMM  TIPeNCTaB/seT
cobOlM pellleHMe 3agauM JIMHEMHOIO MeTomda
HaMEHbBILNX KBaJIpaToB u HeJIMHeNHOM
6e3yCJIOBHOM  ONTMMM3AlLMM  C  ITIOMOIIBIO
UTEpaIIOHHOIO aJropmuTMa JleBenbepra —
Mapksapnra, KOTOPBIN pelaet 3aJauy
HeJIMHEeHON MUHUMM3aLUN MeTOIOM
HaMMEHBIINX KBaJpaToB.

PesynbraThl ypaBHEHUM, IOJTyUYEeHHbIE IO BCEM
MOOUGUKALUIM, C MpUMeHEeHUEeM
MPOM3BOACTBEHHON (PYHKIMM HEJIMHEMHOrO BUIA,
npencrasjiedbl B maba. 1. KauectBo Mopenm

OlleHMBaeM IO KO3(pUIMeHTy IeTepMUHAIIAN R?
1 CTaHJapTHOI ommbke perpeccun SEE',

Moguduraunus 4 Hauaydyumum obGpazom

anmpoKCMMUPYET  OaHHBbIEe, IOCKOJIbKY
MOKa3bIBaeT HauOObIINNI KO3 PuUIIMEeHT
JeTepMMHAIMM UM HauMMeHbIllee  3HAueHUe

CTaHAAPTHOM OILIMOKM PErpeccuu, YTo YaCTUUHO
MOATBEP)KIAeT Ppe3y/lbTaTbl, IpUBEJEHHbIE B
cratbe [12]. Koadduuments! perpeccun sHauMMbl
Ha 5%-HOM YypoOBHe, 4YTO [aeT OCHOBaHMUE
3amcaTh QYHKIMOHAIBbHYIO 3aBUCUMOCTD:

L=1,5K%2y 024 (8)

Iamee OBUIO OCYIIECTBJIEHO MOIEJMPOBAHNE
Mo BceM  MomMGMKAIMIM C  IIOMOIIbIO
JIMHEApW30BaHHOM TTPOU3BOACTBEHHON (GYHKIVMN.
[Tocme pacueta WMHTErpaJbHBIX IIOKa3aTeJiei

" Bopoeukos B.I1. STATISTICA: ucKyccTBO aHa/u3a JaHHbIX
Ha KoMIIbIoTepe 11s ipodeccuonanos. CI16: ITurep, 2001. 656 c.

2 Koswipesa E.B., JTotuazuna T.A., Ilaxomosa E.A. TIpumeHeHne
anrapara MpoM3BOACTBEHHbIX QYHKLMI JIJIs1 aHAIMU3a
HKOHOMMYECKMX ITPOLIeCCOB: MaTepyasbl MeXXIyHapOLHOM
HayYHO-TIPaKTMYeCcKoi KoHpepeHMM « CoBpeMeHHbIe
HamnpaBJIeHMs] TEOPeTUYECKUX U TPUKIIAJHBIX UCCIeNOBaHUN —
2014». Boim. 1. T. 25. Opecca: Kynpuenko, 2014. C. 45-48.
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nepeieM K JorapudMMpOBaHHBIM JaHHBIM MU
IpefiCTaBUM KOHEUHbI pe3ysbTar (mabi. 2).

CpaBHeHMe TOTyYeHHbBIX pe3yJIbTaToB
HEJIMHENHBIX ¥ JIMHEMHBIX MOJesel MOKa3bIBaeT,
YTO Tepexol, K JIMHEMHOMY BUIY TIpUBEN K
3HAUMTE/IbHOMY  CHMKeHMIO  KoaddwuimenTa
IerepMuHaIuu (yxylleHye KauyecTBa MOJEIN) U
CTAaHAAPTHOM OIIMOKM (YIydllleHre KadecTBa
monenu). IlockonmbKy B 1esioM 00 M3MeHeHUM
KayecTBa perpeccuy ONHO3HAYHO CYOUTb He
MIPEe/ICTaBJISIETCS BO3SMOXKHBIM, TO HET OCHOBaHUM
OTBEprarb MOAedb B  JIOTapubMMUPOBAHHBIX
IIaHHBIX, KOTOpAast JIETKO MPUBOAUTCS K BUAY (8):

InL = 0,41 + In0,2K + In(-0,24)Y . 9)

3aMeTuM, UTO B IIpoliecce OO6pabOTKM TaHHBIX
MPUIIJIOCh CTOJIKHYTbCSI C PSIIOM HEOOCTaTKOB
nporpammuoro makera STATISTICA, KOTOpbIi,
HalpuMep, He  YYUTHIBA€T  OTPaHUYEHUI
IapamMeTpPoB KJIACCUMYECKUX ITPOU3BONCTBEHHBIX
byukiuit. B cBI3M ¢ 9TMM IS HAAEXKHOCTU

MOJTyYeHHBIX  pe3yJabTaToB  ObUT  BbIOpaH
nmporpaMMHbIn - maket  Wolfram Mathematica,
KOTODbIN obamaer B 3TOM CMbICJTE
IPEeVMYI11[eCTBOM.

B ykazaHHOM mporpaMMHOM ITaKeTe ObUT HaMCaH
KON [Ji1 YeTbIpexX PasHOBUAHOCTEN MOOEeIN C
MUCIIO/Ib30BaHMEM MHTErpPajbHbIX IIOKa3aTeJsiel,
pacCUMTaHHBIX MO MomUbUKann 4:

* Hekynaccuueckass ¢yHkumus Ko66a - Iyriaca
6e3 orpaHNYEeHNI;

* ximaccuueckas — ¢yHkiusa ~— Ko66a - [lyriaca
C ABYMSI BUJIaMM OTPaHMYEHUI;

* dyukuust Kob6a - [lyrnaca ¢ y4eToM BIIMSIHUS
Hay4HO-TexHMueckoro mporpecca (HTII) 6e3
OTrpaHUYEeHUIA.

BbisBieHo, uto  kiaccuyeckast  (QYHKIUS
Ko66a — [Iyrmaca ¢ orpaHMYeHusSIMM  Ha
napaMeTpbl crenuMbuKauu He TOAXOAUT IS

OTNMUCaAHUS POCCHUIACKON HeCTalMOHapHOM
9KOHOMMKM, OFHAKO BO3MOXKHO IIOCTPOEHME
MoAVGUIIPOBAHHOM byHKIIN (6e3
orpanmuenuit) [13]. TlomydyeHHbIe  BBIBOAbI

TIpeiCcTaB/IeHbl B mabi. 3.

Ilns 6omnee riyboKoro aHaiM3a KauecTBa MOMEIU
MCIIOJIb3YeM CKOPPEKTMPOBAHHBIN KO3DOUIIMEHT

JeTepMUHALIN Rza g CPEMHIO OIINOKY

3HaueHue KoTopon 6-7%
XOpOILIIO  MOJOOpPaHHON

armmpokcuManumu - S,
CBUIETENbCTBYET O
Moznenun's.

Mopenu 2, 3 He TIOOXOOAT )11 IPOTHO3UPOBAHUS
KaIpoB B CWIy HE3HAUMMOCTM  3HAYEHUN
napaMmetrpoB GyHKIMM. B Momenmu 1 mapameTtpbl
3HAuMMBbI; Momeab 4 uMeeT He3HauMMble
rapamMeTpbl npu YIOBJIETBOPUTEIbHBIX
KpUTEpUSIX  KayecTBa, a IIOTOMYy Tpebyer
TOTIOJTHUTEILHOTO MccenoBauus. I[lomydyeHHbIe
pe3ysbTaTbl OOMOJHSIOT Hallle IIpedbpIgyIlee
nccienoBanme’.

[TocTpoeHne oCylIeCTBASIOCh B MPOrpaMMHOM
nakere Wolfram Mathematica 1o ajroputMy c
MpMMeHeHMEeM BCTPOEHHBIX KOMaH/I, (puc. 2).

[Tocnegumit sTam aaropMtMa - TOCTPOEHME
rpaduka OCTaTKOB AJISI OLEHKU MX TOBEIEeHMS —
BBISBWI  IMKJIMYHOCTb  OCTarkoB  (puc. 3).
BosmokHbIe TIPUYMHBI BO3HMKHOBEHUS
MONOOHOTO pofa UMKIMYHOCTMA MOTYT OBITh
CJIeIYIOLIMMM: CEe30HHbIe M3MEHEHMs Ha PpbIHKE
paboueit CUJIbl; SKOHOMMUYECKAs M MOJIUTHUUECKas
CUTYaLINM; yCJIOBUSI pasBUTHS perunoHa
(commanbHble, JeMorpaduveckme, MUTPalMOHHbIE,
TICUXOJIOTMYecKue),

[TpuBemeHHble AaHHbIE GJM3KM K HOPMAaJbHOMY
pacrpeneneHuio ¢ 5%-HbIM ypoBHEM [OBepus,
a 3HAuMT, BO3HMKAaeT BOINpPOC O 6Hosee
TILATEILHOM M3y4YeHUM LMKJINYHOCTU'®. MoskHO
IPENIOIOKUTh, YTO TIPU YBEJIMYEHUM UMCIIa
HaOMIONEeHMII B MCCAENOBaHMM He BO3HMKHET
MoAOOHONM LMKJIMYHOCTY B OCTAaTKaxX, OJHAKO B
npenpiIyIIel Hamleil pabore!’, rme 6bL1 U3yueH

3 Tam sxe.

Y ITiuazuna T.A., ITaxomoea E.A., ITucapeesa /I.A. TIpumeHeHne
arnmapara npov3BOACTBEHHbIX QYHKIMIA AJIST aHAIU3a BIUSHUS
COCTOSTHMSI OCHOBHBIX (DOHIOB Ha 9KOHOMMYEeCKoe pasButue PO
// HauyoHanbHbIe MHTepechl: IPUOpUTEeThI U Ge3omacHoCTb. 2016.
N2 10. C. 4-19.

'S [Ilysaee A.B. IIUKIMYHOCTD PHIHKA TPY/A: METOLOIOTUS 1
METOAMKA MCCIIENOBAHMS: MaTepUabl TPEThel MEXIYHAPOTHOM
roHbepenumn «Luksi». CraBpomnons: Usn-so CesKasI'TY, 2015.
C. 10-19.

' [Taxomoea E.A., IMucapesa /I.A. TIpuMeHeHMe CIIEKTPaTbHOTO
aHa/IM3a K UCC/IeIOBAaHMIO COLMAIbHO-9KOHOMMYECKMX IPOLIeCCOB
// C6opHuK HayuHbIxX TpynoB SWorld. 2014. N¢ 3. C. 79-83.

7 Baswcenunma B.C., Jlotuazuma T.A., Ilaxomosa E.A.,
Tucapeea /].A. ViccnenoBanue BO3MOSKHOCTEN TPUMEHEHMs
anrapara CIeKTpaJbHOTO aHaIMu3a U MPOU3BOACTBEHHBIX (QYHKIMI
(Ha mpuMepe MaKpOIKOHOMMUYECKMX MoKa3zareseii Poccun):
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OOJIBILION BPEMEHHOV IPOMEKYTOK, B OCTaTKax
TaK >Xe IMPUCYTCTBYET IMKINYHOCTb, a 3HAUWT,
9TO HEe SBJSIETCS  eAMHUYHBIM  CJIyYaeM.
BosMmoskxHo, mnoTpebyeTcss TMepecMOTD
TIOCJIEIOBATeIbHOCTY  IIarOB  MPeCTaBJIeHHOTO
paHee aJropuTMa, U yueT UMKJINYHOCTU CJIeAyeT
NIPOM3BOOUTh HAa HavyajbHBIX 3Tamax o6paboOTKU
IAHHBIX, eIl IO MPOBEPKY Ha HOPMaIbHOCTD.

Takum  obpasoM, OKOHUareJbHasi  MOJeJb
MpOrHo3a OIMCHIBAETCS (YHKIMOHATbHOM
3aBucuMOCTbIO (8) mwn (9).

3ameTtum, uTo nokasareau K u Y npakTuyecku B
paBHOM CTeleHM OKasbIBAIOT B/IMSHME HA
nmoTpebHocTh B Kagpax. [Tokasarenu L u Y umeror
0obpaTHYI0  3aBUCUMMOCTb, TO €CTb  IIpHU
yBeJMueHu (yMEeHbIIIeHUM) OFHOTO W3 HUX
YMEHbIIIaeTCs (yBenmumuBaeTcs) BTOPOIA.
Bo3moskHO, 3TO CBS3aHO C TeM, YTO MbI OTOIIIA
oT kiaccuueckoir GyHkimu Kob66a - [lyraca.

IOnst  poccuimckoM SKOHOMMKM  3TO  MOXKHO
OObSICHUTb,  HampuMmep, TeM, UTO  JIIOOU
YBOJIBHSIFOTCS, a OTrpy3ka pacTeT 3a Cuer

6OJIBIIIETO MCIIOTB30BAHMSI OCHOBHBIX (POHIIOB, TO
€CTb KOJIMYECTBO YEJIOBEKO-YaCOB Ha OJHOM U
TOM 3Ke 000PYIOBaHMM YBEININBAETCSI.

[IpenmnosioxkumM, Ha OGHOM KOMIIbIOTEpe paboTain
JIBO€ COTPYOHMKOB, OTHOIO COKpaTWIM, TOTIa
OCTaBIIMICS [OJI1 COXpPaHEHUs MPUOBUIM JOJIKEH
MIPOU3BOAUTL OOJIbIIIE, YeM KOTAa MX ObLIO IBOE.
OTO0 noxTBepkaaercs eie u TeMm, uto ¢ 2012 . B
cTpaHe [elcTByeT HalmoHanbHas mporpaMmma
MTOBBIIIIEHMS] TIPOM3BOIUTEIBHOCTY TPyIa M pOCTa
BBII. B ganHO# mporpamMme OIMCBIBAIOTCS JIBE
CcTpaTteruy, OfHA U3 KOTOPbIX  COOEPKUT
caenywooimin nocelt:  «IIpoussecmu mom e
00BeM NpOOyKYUU MEHbUIUM HUCJIOM hepCoHAId
(npu noswiuwieHuu npousgooumenvHocmu mpyoa
npednpusmue MOX}cem COKpamums KOJAUUECMB0
nepcoHana u npouseecmu npexdcHutli o06wvem
npooyKkyuu (yenye) MEHbUIUM uucaIoM
pabomrukos)»'®, To ectb 06beM NPOAYKLMK
pacTeT IpU CHUKEHUM UYUCIEHHOCTY PabOTHUKOB.

MaTepyasibl MeXXIYHAPOAHON HayYHO-TIPAKTNI€eCKOM
KoH(DepeHIMM «MHCTUTYIMOHATbHBIE 1 (DMHAHCOBbIE MEXaHU3MbI
PasBUTHUS TEPPUTOPUATBHBIX KJIACTEPOB U TEXHOTIOTUUECKUX
miardopm». [lyoHa: ['ocymapcTBeHHbIN YHUBEpCUTET «JlyGHa»;
M.: Iupekr-Menua (B eyarn).

'8 HaroHasibHasi MporpaMma MOBBILIeHUS
npousBopuTebHOCTH Tpyha u pocra BBII. URL: http:/xn----
dtba9bibii.xn--plai/productivity

ITokasaTtenu L u K MMeIOT IIPSIMYIO 3aBUCUMOCTD,
OHAKO HEeOOXOOMMO IOMHUTh IIPO OOpaTHYIO
3aMeHy, TO €eCTb B3aMMO3aMEHSEMOCTb I3TUX
MoKasarejiell Ipy IIOCTPOEHUM TaHHOM MOMEIn
He HapylmeHa. IIlpu TexXxHUUYEeCKOM
MePEBOOPYKEHMU U PACIIUPEHUN TMPEOIpPUITHS,
BHEIpEHNM HOBOM TEXHOJIOTMM, HOBBIX MalIIVH,
0bopynoBaHus, HOBOTO CTPOUTEIHCTBA
(uro siBnsercst ciencrtBueM HTII) Heobxomuma
JIOIMOJIHUTEeIbHASI paboyas cuiaa, TO €CThb IIpU
YBEJIMUEHUY OCHOBHBIX (OHAOB  BO3MOSKHO
yBeJIMUeHMEe  CIUCOYHOW  YMUCJIIEHHOCTU
paboTHMKOB ¥  Haobopor. OmHAaKO  CTOUT
3aMeTUTb, YTO MOMOEpHM3aLUMs WIM 3aMeHa
MOpaJibHO  yCTapeBIlIero OOOpYyOOBaHMUSI  He
06s13aTeJIbHO YBEJMUMBAKT CIHUCOUHYIO
YU CIEHHOCTD, a TpebYyIOT JUIIb
nepekBajauduKanuu CTaporo IepcoHasua,
a MeXaHu3alus u aBTOMaTMU3anus
MPOU3BOACTBEHHOTO mpoirecca u BOBCE
COKpAIllalOT KOJMYECTBO pPabOTHUMKOB. Takum
o6pasoM, VyBeJMYEeHME CTOMMOCTM OCHOBHBIX
(bOHIOB He BO BceX CaydYasx IPUBOOUT K

YBEJIMUEHUIO  KOJIMYECTBa PAOOTHMKOB, UTO
TOBOPUT 0 HEOLHO3HAYHOCTU IaHHOTO
MoKasaressl.

HocTouHCTBO 1'[0,1106HOI‘O OIlbITa MOIEJIMPOBaHUA
COCTOUT B TOM, YTO OHO IIpeacCcTaBJIEHO [HJId
CYIIeCTBYIOIIMX OOBEKTOB ¥ OCHOBAaHO Ha

peasbHbIX  OaHHbIX.  OOgHAKO  TPYIHOCTHU
pa3paboTKu METOIUKY ITPOrHO3MPOBAHMS
KaJIpOBBIX MMOTPEOHOCTEN 006YCJIOBJIEHBI
HEBO3MOXXHOCTbIO ~ TOJIyYeHMSI ~ JOCTyma K
HeOOXOMMMOM CTaTUCTUUYECKOV WHGOpMAaIuu, B
YAaCTHOCTU:  CPEIHECIVCOYHON  YMCJIEHHOCTU

pabOTHMKOB OpraHuU3aluii, JAHHBIM 110 OTPACISIM
(VHBECTUILIMM B OTpaCjb, 3aHSITbIe B OTPAC/Iu U
TaK [ajiee), MOaHHBIM II0 3apabOTHON ILjIaTe,
JaHHBIM 10  KBaMGUKaLUKM  [epCcoHasIa.
Copepskaniasicssi B CTaTUCTUUYECKUX MCTOUHUKAX
mHbOopManys HEIOCTaTOYHa HU ISt
YIOBJIETBOPEHMS TEeKYIIUX MOTpebHOCTEN
CHEeNMaJuCTOB ¥ yIIpaBJeHIeB, HU  IJIs
MCCIIeIOBATEIbCKUX 1eJei, HU ISt
nporHosupoBanus [14]. JaHHas npobiaema MosKeT
ObITb  pellleHa TyTeM CO30aHMuS  CHUCTEMbI
MOHUTOPVHTA TMOTPEGHOCTM pEervMoHa B Kagpax.
C60op MCXOOHBIX MaHHBIX MOKHO OCYIIECTBIISITh
MyTeM TPOBEAEHUSI €XErogHbIX MCCIeNOBaHUIi B
pernmoHax JmbO C TIOMOIIBIO  BKJIIOUEHUS
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HeoOXOAVMbBIX MCXOIHBIX IOKasareseil B (opmbl
OTUETHOCTM, KOTOpble  eXerogHo  MOAAloT
opraHu3alyy B KOMUTET CTaTUCTHKM [15].

Crnemyer mnpusHaTh, YTO B YCJIOBUSIX OCTpPOM
HEXBaTKM obUIMaTbHbIX CTaTUCTUYECKUX
JAHHBIX JIJI1 peaju3aluy MOCTaBJIEHHON LIeJH, UX
TIepuoINIe CKOM M3MEHUYMBOCTH, HaJIMUus
JIaTOBOTO  OTCTaBaHUSI B UX  ITyOaMKAIUu,
CTAQHOBUTCS  3aTPYIHUTENIbHBIM  BBITIOJTHEHME
6a30BOr0 MPUHIMIIA TPOBEJEHNS SKCIIEPUMEHTA —
coOmioneHne  yCJIOBMSI  €ro  MOBTOPSIEMOCTHU
(HeobxomMMOCTh cOOpa MaHHBIX B ONHUX U TeX
K€ YCJIOBUSIX C MCIIOJb30BAaHMEM OAVHAKOBBIX
MEeTOOUK pacuetra u o06paboTkKu,
MIPEATIOUTUTENIbHO — U3 OAHOTO MCTOUHMKA).

[TonyueHHble B paboTe pe3y/ibTaThl MOAKPEIIEHbI
y)Ke CHeJaHHbIMM paHee WCCIeNOBaHUSIMU B
IaHHOM obmacTu'® U MoATBEPKAAIOT KOPPEKTHOe
MICITOJIb30BaHMe ITPOM3BOACTBEHHBIX  (YHKIINIA
(MHOTOAKTOPHBIX  PErpecCMOHHBIX  MOJEeJIei)
IS MOHEIUPOBaHMS M MPOTHO3MPOBAHMUS
SKOHOMUYECKUX MIPOIIECCOB CyOBEKTOB
Poccuiickonn Demepanyn.

B pesynprare mpoBeNEeHHOTO MCC/IENOBAHUS
OCYILIECTBJIEHA TIOMbITKA IMOCTPOEHUSI MOMEN
IJIST TIPOTHO3MPOBAHMST KaJPOBBIX MOTPeGHOCTEN
Ha OCHOBe 9KOHOMMKO-MaTeMaTN4eCKOro
MOIEVPOBAHMS ¥ MPOrPaMMMUPOBAHMS, YTO B

¥ JTotuazuna T.A., Tlaxomosa E.A., Iucapesa [I.A. Tlpumenenne
anrmapara Ipou3BOLCTBEHHbBIX GQYHKIMIA LIS aHAIM3a BIIVSTHUS
COCTOSIHVISI OCHOBHBIX (DOHIOB Ha SKOHOMMYECKOe pa3Butue PO
// HauyoHabHble MHTepeChl: IPUOPUTETHI U Ge3omnacHOCTb. 2016.
N¢ 10. C. 4-19; Onvxosux A.O. MopenpoBaHue MOTPe6GHOCTH
B KaJIpax KaK MHCTPYMEHT YIIPaBJIeHNs Pa3BUTHEM YeJIOBEYECKOTO
KanyuTana (Ha mpumMepe o6pabaThIBAIOIIMX TPOM3BOLCTB
Bosnoropckoit 06;acti): MaTepuaibl MEKAYHAPOLHOM HayYyHO-
MPaKTUUECKOM KOHGbepeHIY « AKTyaIbHbIE TIPOGIeMbI
9KOHOMMKM U COBPEMEHHOTO MeHekMeHTay». Cumbeponosb:
Usn-so TUAWIIN, 2015. C. 314-316.

JaJbHEMIIIEM TIO3BOJIAT 3HAYUTEIBHO COKPATUTh
BpeMsi Ha O00pabOTKy MCXOOHBIX JIaHHBIX.
[TocnemoBaTeslbHOCTh ~ MPOBEAEHUST  aHAIM3a
MOXXeT OBITh B34Ta 32 OCHOBY (HOPMUPOBAHMS
METOIMUKM MTPOTHO3MPOBAHMS KaJpOBBIX
MOTPeOHOCTEN permoHa.

[Ipenmnosnaraercsi, 4YTO NMpUMeEHEHME TOTyYEeHHbIX
Mopesieln OymeT BO3MOXKHO B TOM YMC/Ie [JIS
IPYTUX PEruMoHOB JMOO ISl aHaIM3a KaapOBbIX
nmorpebHOCTeN B paspese mo orpaciasiMm. OmHako
mpuM  paspaboTke  OOlIero mjsi  PeruoHOB
aBTOMATU3MPOBAHHOTO MPOrpaMMHOTO
KOMILJIEKCa, O0eCHeunBaioniero IMoTpeOGHOCTU
SKOHOMMKM B  IIOATOTOBKE  CIEIMAJIACTOB,
CYIIECTBYET OIACHOCTb VITYIIEHMUS] CIelduKn
PETMOHAIbHBIX JKOHOMUK, ITO3TOMY ITOIOOHBIN
KOMILJIEKC JTOJKEH ObITh UeTOBEKO-MalllMHHBIM.

Hapabotknu JICC/IeNOBaHUA MOTYT OBbITH
MCIIOJIb30BaHbl OpraHaMy TIOCYZapCTBEHHOIO W
MYHUIIATIAJBHOTO  YIIPaBAeHUST [Jis  pelleHus
3a7a4 aHaJM3a u MIPOTHO3MPOBAHMS
PErMOHAIbHOTO pbIHKA TPyAa, a TaKke IMpu
IJIAHMPOBAHUM [ESITeJIbHOCTY 06pa30oBaTeIbHbIX
YUPEsKIEHMUIA. OmnbIT IIPOTHO3MPOBAHMS
MOATOTOBKM KaZpOB C Yy4YeTOM IOTpeOGHOCTe
phIHKA TPY/a, HAKOIIJIEHHbBIN B MOC/IeIHIE TObI B
MockBe u MocKoBCKOI 06J1acTy, HEOOXOOVMO
pacrpoCTpaHATh U Ha OCTaJIbHble perMoHbI [16].
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Ta6nuua 1

PeSYJ'IbTaTbl perpeccuﬁ, MNOCTPOEHHBbIX 110 q)YHKI.IMM HeJIMHEHOTo BUIa

Table 1

Results of regressions based on the non-linear function

3unaueHue p

Ne Monnduxanus A o B R? SEE
1 X, X, —u 0,955 0,142 -0,226 0,885 0,019
— if i
X —Z n | o |
Z Xy
i=1
2 X:Z X ' quT 1,346 0,212 -0,145 0,919 0,021
u X
Z Cp IO pETHOHY
Y
i=1
3 X=Z X . Xq)mi —X . 1,5 0,2 -0,243 0,94 0,018
< ch 10 PEeTHoOHy Xmin
Z Xy
i=1_
Hcmounuk: aBTOpCKast paspaborka
Source: Authoring
Ta6nuya 2
PesynbraThl perpeccuii, HIOCTPOEHHBIX N0 (PYHKIIUM JIMHETHOTO BUA
Table 2
Results of regressions based on the linear function
3
Ne Mopudukanys AHaquMe pa B R? SEE
1 X, X, —u -0,047 0,141 -0,223 0,777 0,012
— ij i
X —Z n | o |
Z Xjj
i=1
2 X :Z X . Xq)m 0,298 0,21 -0,145 0,842 0,015
Z X
Cp 110 pETHOHY
)3 Yy
i=1
3 Xq)am - X 0,406 0,199 -0,242 0,882 0,012

x=y i

n
ch 10 peruony X
X
y
i=1

min

Hcmounuk: aBTOpCKast paspaborka

Source: Authoring
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Ta6nuya 3

Pe3ynbTaThl OIleHUBAHUS

Table 3

Evaluation results
Mogens A o B y R2 R? . S, % SEE
1. L = AKOYP 1,5 0,2 -0,24 - 0,88 0,81 0,01 0,02
2. L =AI<°‘Y(1‘°‘); 0,79 0,69 0,31 - -7,07 -12,5 0,05 0,15
(@+B=10<0,B<1
3. L = AKOYP ; 1,34 0,15 2.10°° - 0,29 -0,18 0,02 0,04
(@+B#1;0<0,B<1
4. AKOYBYt 1,52 0,09 -0,19 0,01 0,92 0,87 0,01 0,01

Hcmounuk: aBropckast paspaboTka

Source: Authoring

Pucynok 1

AJITOPUTM NOCTPOEHUSI MOZEIM C IIOMOIIbIO MIPOU3BOACTBEHHOM (DYHKIUM

Figure 1
The algorithm for constructing a model based on the production function

MokasaTtenu:
naHernbHbIE faHHbIe 38 6
net

A

MepBuyHas obpaboTka AaHHbIX:
1) nepeeoa abconioTHLIX 3HAYEHUIA B OTHOCUTENbHbIE;
2) yqeT uHpnauun;
3) arperpoBaHue (pacyeT MHTerpanbHbIX Nokasarenein
no 5 Moaudurkauusam).

A

MNpeaBapuTenbHLIR aHaNU3 AaHHbIX:
»{1) aHanu3 maTpuul KO3(hPULINEHTOB KOPPENSLINA;
2) NpoBepKa HOPMarnsHOCTU pacnpeaeneHns.

[aHHble
YOOBNETBOPSIOT
ycrnoBusim?

v v

MocTpoeHre maTemaTuecknx
Mogernen ¢ NomMowbo
NPOU3BOACTBEHHOW (hYHKLMK
Ko66a-[yrnaca

MNepexoaum K
cnenyoLlen
Moaudukauum

MpoBepka
KavecTBa
NOCTPOEHHBIX
mofenen

BbiGop nyywei
mogenu u ee
nporpaMmHas
peanusauus

Hcmounuk: aBTopckast paspaboTka

Source: Authoring
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Pucynok 2
AJIropuTM HanMcaHUS Koja
Figure 2
The coding algorithm
O6o3nagaeM, uTo daiin ¢ JAHHBIMH HAXOJAUTCA B
JOMalTHel TUPEKTOPHH MOJIb30BATENA
!
HUmnoptupyem aaHHbie B MaccuB Y, K/, L
i
OnpenensieM anuHy Maccuea Y, Ki, L
i
dopmupyeM MaccHB IepeMEHHBIX H 3HAYEHHH JJ19 MOCTPOeHH (PYHKIHH
i
3anuceiBaeM 0OMIHI BHI MPOW3BOJICTBEHHON (DYHKIIHH
i
CrpouM HeTHHEHHY MOk C MOMOIUBI BCTPOSHHOH QYHKLMK NPOrpaMMabl
!
BriBoaKM peanbHbIi BH MOJENH C NOMOLIBID BCTPOSHHOH QyHKIMK
MPOrpamMMbl

Cocrapnsem Tabnuiy pe3ynbTara 3Ha4eHHH MOCTPOEHHOH GyHKINK OT

HCXOOHBIX JAHHBIX
¥

CTponM MaTpHILy OCTATKOB
{

CtpouM rpadHk OCTATKOB
1
TIpou3BOAHM pacyeT MOJENHN MO HCXOAHBIM JaHHEIM
1
OcymecTBigeM NpoBEPKY KadecTBa MOJENH

¥
HDOBOI[HM dHAIIH3 OCTAaTKOB Ha HAJTHYHE aBTOKOPPEIAILIHH C

YUETOM FapMOHH'—IeCKOﬁ COCTABIIAIOMIEH

Hcmounuk: aBTOpCKast paspaborka

Source: Authoring
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Pucynok 3
I'paduk ocraTrkoB

Figure 3

The chart of residuals
0015 |
001 [

0.005 |

-0005 |

-001 |

-0015 |

-002 F

Hcmounuk: aBTopckast paspaboTka

Source: Authoring
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HNudopmanyst 0 KOHGIMKTe MHTEPECOB

Mpbi, aBTOpbI [AHHOM CTaThW, CO BCEIi OTBETCTBEHHOCTHIO 3asBJIIEM O YaCTUYHOM M IIOJTHOM
OTCYTCTBUUA (baKTI/IquKOI‘O MJIN IIOTE€HLMAaJIbHOI'O KOHd)JII/IKTa MHTEpeCcoB C KaKOI‘/JI 6bI TO HU 6bIJ'IO
TPETbEM CTOPOHOM, KOTOPbI MOKET BO3HUKHYTb BCJIENCTBME ITyOAMKALMM HAHHOM CTaTbU.
Hacrosiiiiee 3asiBjieHMe OTHOCUTCS K ITPOBEAEHMIO HAy4YHOU paboThl, cOOpy M 0OpabOTKE MaHHBIX,
HaIMCAHMIO U TIOATOTOBKE CTATbM, IPUHSITUIO PEIIEHNS O MMyOIMKALVY PYKOITUCH.
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Abstract

Importance The article proposes the model for predicting staffing needs of municipal
districts in the Moscow Oblast through economic and mathematical modeling and some
programming techniques.

Objectives The research analyzes staffing needs of municipal districts of the Moscow
Oblast.

Methods The proposed methodology for a staffing needs analysis follows our research
into staffing needs and distribution of human resources among regions and sectors in order
to determine whether staffing needs can be forecasted regionally for ensuring
the competitiveness of the national economy and increasing living standards. Inputs are
processed using methods of norm setting, deflation, assessment of integral indicators in
five modifications. We also apply the Cobb-Douglas functions, classical method of least
squares, non-linear unconstrained optimization and Levenberg-Marquardt algorithm.
Results Using MS Excel, STATISTICA 12, Wolfram Mathematica 11, we set regression
models of the Cobb-Douglas functions. We selected the correlations, which adequately
approximate empirical material to quality criteria. The Cobb-Douglas classical function
with restricted specification parameters is not suitable for describing the Russian
non-stationary economy. However, a modified function can be constructed.

Conclusions and Relevance The progress of the analysis may underlie the formation of
the techniques for predicting the region’s staffing needs. The research materials may be
used by public authorities to analyze and forecast regional labor markets and plan
educational institutions’ activities.
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