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The officially registered unemployed dynamics in Russia is considered. Based on the
second order differential equation, econometric analysis of unemployment is carried. Then
using logistic functions, seasonal component decomposition takes place. As a result of
synthesis, the mathematical model of the seasonal component dynamics has been created
depending on the relevant factors which adequately describe the process on Russian labor
market.
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AH@IM3 HHAMHAKA YACIEHHOCTH OQHIMAILHO 3aperuCcTPHPOBAHHBIX 6e3paboTHBIX
(O3B) upejnaraercs paccMarpyuBaTh B 3aBUCUMOCTH OT 3HAYMMBbIX ¢dakTopoB, YTO
[O3BOJIMT IOHATH CYUIHOCTh 6e3paboTHIhl W NPHPOAY MPOIECCOB, GOPMUPYIOINX ee.
B mporiecce  MCCIIE0BAHMA ~ HCIOJB3YeTCs AMHAMMKA UUCJIEHHOCTH obUIMaIBHO
zaperucrpupoBaHHbIX Oe3paboTHbIX rpaxial Poccuitckoit desiepanuu B NEPHO/L € aBIyCTa
2001 110 JieKabpb 2008 IT. BKJIIOUUTENBHO [1].

B xome 9KOHOMETPMYECKOTO aHaju3a NosjydeHa GyHKuuMA TpeHjaa Ajd
AHAJIM3UPYEMOr0 BPEMEHHOTO psAfa MNpH IOMOIM aNIpPOKCUMAIUK KBaJpaTUYHOH
¢yHKIMel, NPOXOAAIIEH MO €KEroAHbIM JIOKJIbHBIM MMWHHUMYMaM. B pesysnprare
ypasaenue napabosst V, (1), onuceiBaioniee JI0AroBpeMeHHbIH QaxTop, BIMAIOIME Ha
aunamuxy ypcaensocrd O3B PO, BRINTSAUT CIEAYIOIUM 06pa3oM:

2

y (t)y=at’ +bt+c, 20ea=-0.3; b=30 [meicuen./ mecl; c=926 [moic.uen]
[ukiuueckas (KOHBIOHKTypHas) cocrapisiomas y, (1) 6bpina mojydeHa € IOMOIIbIO
AlIPOKCHMAIAM MCXO/THBIX JIAHHbIX CHHYCOMJIOH, yPaBHEHUE KOTOPO# HMeeT BUA

y,(t)= Asin(wt +d) +s, 20e A=912.6 [moic.uen.]; o= 0.03=>
T =212[mec.];d =100.64;s =893.5

Kpyrosast yacrora xonebaHuil pasHa 0.03, 4TO COOTBETCTBYET NIEPHOAY B 18 neT.
ComtacHo wiaccubUKaMyu SKOHOMHYECKHX IIMKJIOB, TaKOW IMEPHO/ TOZafaeT BO
BPEMEHHOW POMEXKYTOK IuKIa Kysnena [,

[lowie ynajeHus W3 MCXOAHBIX [AHHBIX JOJTOBPEMEHHOrO QakTopa y,,(t);
OKA3BIBAIONIEr0 BIMAHME HA 3HAYEHHS] PACCMATPMBAEMOTO BPEMEHHOTO Dsjia, ocTaerch
psiJ1, KOTOPBIH XOPOLIO AIIPOKCUMHUPYETCH CHHYCOMIaIbHOH dyHKIHen.
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B pesynbTaTe 4ero, yAaeTcs BbIIEJIUTh CE30HHYIO COCTABIISIONIYIO ) (1), C HEpUOOM
paBHBIM 12 MeCALEB.
YpasueHnue cuHyCcOUbI:

y,(t)=Asin(wt +d)+s, 20e A=98 [muicuen.]; w=0.53=
T =12[mec.];d =-22;5 =92

Ha puc. 1 3TOT psiji pe/icTaB/IeH B HIDKHEN YacTH rpadyKka ¥ OTYETIUBO MOKA3LIBAeT

[IEPUOAHYECKYIO CTPYKTYPY paccMaTpuUBaeMO¥W JIWHAMHKH, 4TO HCXOAHBIC JIAHHBIE B
BepXHeH 4acTu rpaduKa OTpaXkaioT ciabo.
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Puc. 1. /IlngaMuka 4MCI€HHOCTH OPHUIHATHHO 3aPETUCTPUPOBAHHBIX 6€3pabOTHLIX
rpaxian P® u BhIZie/IeHHbIE B HEH JIONTOBPEMEHHbIX (TPEH/1a) U IIUKANYECKUX
(ce30HHBIX) cocTaBAAIOIUX (KBaApaTHbIE Mapkepsl — yucsiesHocts O36 PO,
AMIPOKCUMAIMA — CIUIOIIHASA JIMHUSA, O ~ JIOKaJIbHble MUHUMYMBbI 3HAYEHHI YHCIIEHHOCTH
ohuUIHAITEHO 3apernCTPUPOBAHHBIX 6e3paboTHBIX, BHU3Y PHCYHKa H306paXkeHa pasHoCTh
HCXOHBIX JIJAaHHBIX ¥ allIPOKCUMALIHH )

Wrorosass mpusesennas cdopma Maremarmueckoil mojenmu 6espaboruunr (1)
3aBHCAT TONBLKO OT BK30TEHHOIO Iapamerpa (BPEMEHH) M BKJIIOYAET JBE TIPYIIbI
OCHOBHBIX akTOPOB — TPen/ Y, (1) u cesonnocts y (1): y(t) =y, (1) + v, (1)

Hrorosoe ypasuenue umeer By

V() =98sin(0.537 —22)—0.3¢> +30r +1018

Hns natimennoro pelLIeHus CTPOMTCA HCXOojiHast Mozens B Buye OJY Broporo
Nopsiyika:

V(0" + @’ y(t) = -0.08421% +8.43¢ + 285.36 , rie @ = 0.53 (1)

C noMompio samensl nepeMeHHBIX coBeplUaeTcs Iepexof OT ypasHenua (1) K
M€ U3 1BYX e HHBIX uddEPEHITUATBHBIX YPABHEHH:

ur ( 0 1) (U1 0
. = # + 5
U2 \—o’ 0)\U2 p}

CHeT

20e p =—0.08421% +8.431 +285.36
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Jlannas MoJie)ib BKJIIOYAET JiBe IIepeMeHHbIe, [1epBas U3 KOTOPbIX U1 coorBercTByeT
y(t) - odunMaibHO 3apErMCTPUPOBAHHBIM 6espaborapiM P®, a U2 - sABiAercs

IIPOM3BOHOH OT Ul.

JUuis sxoHomuueckoi wHrepuperanun nepemennbix Ul m U2 geobxonumo
BLIPA3UTD UX Yepe3 He3ABUCHUMBbIC, BIUAIONME HA HUX 9K30TeHHbIE (PAKTOPDI.

Takumu (¢akropamuy, OUYEBUIHO, HABJIAIOTCA IPOLECCHI TPYJOyCTPOHCTBA H
yBOJIbHEHWs1, IPOUCXO/isIMEe HA phIHKe TpyAa. IlycTs R(t) — exxemecsiuHasi YHCIIEHHOCTD

yBOJICHHBIX TPAXIAH ¢ PhIHKA Tpyzia P® (ThIC. yes1.), KOTopasl CocoOCTBYET yBEJIMUEHHIO
quesieHHoCTH  0HIMATBbHO 3apErdCTPUPOBAaHHBIX GespaborHpix P®. Ilycrb E(t) -

YHCJIEHHOCTh TPYI0YCTPOMBIUUXCS rpaxgan PO (Teic. Ues.), BHI3HIBAIONIAS YMEHDBIICHHC
yucaeHHOCTH 6e3paboTHBIX.
Torna, ecyin 0603naunth 3a U(t) uncieHHOCTh OPHIHATBHO 3aPErHCTPUPOBAHHBIX

GeapaboTHbIX rpaxkaad P® (ThiC.ueJl.), TO OCHOBHOE yPaBHEHHUE, CBA3BIBAIONICE YKA3AHHbIC
BbIILIE IIPOLECCH, Oy/1eT UMETh BUJ|

dU dR dE
S T S e (2)
d dt dt

Vpapuenue (2) oIpeAesser JOMyNeHHe, YTO IPUPOCT YUCTEHHOCTH 6e3paboTHbIX
pABeH Pa3HOCTH MCXKJy IPUPOCTOM YMCIEHHOCTH YBOJIEHHBIX ¥ IPUPOCTOM HHCICHHOCTA
TPYAOYyCTPOEHHbIX I'PaXK/IaH HA PHIHKE TPY/ia.

OYHKIHOHATLHYI0 3aBHCHMOCTh JAHHBIX OK30TEHHBIX (DAKTOPOB MPE//Iaraercs
OIUCaTh JIOTUCTUYECKUM 3aKOHOM B BHJIE:

514
klR()e’l E(t) . k2E0€r2t
K : - )
ky + Ry (e = 1) ky + Eg(e? 1)
J1Jist CBSI3YM NPOLIECCOB YBOJIbHEHUA H TPY/0yCTPOMCTBA NPUHUMAETCA THIIOTE3], ITO
I‘O]j{OBOﬁ OYEKJ 9TUX IIPOUECCOB, BCIEACTBHE KOTOPbIX IIPpOUCXOAHuT U3MEHEHHUE

qpcsenHocTH 6e3paBOTHBIX, COCTOMT M3 JBYX JTanoB: Ha srane I ¢ HOAOpst mo mail (ue
BIJIIOUMTENIBHO) IPOMCXOAAT oxuu  yBoibHenus R(#)#0, HO He TPOUCXOAAT

R(f) =

tpypoycrpoiicrea ( E(f)=0); na srame Il ¢ mas no Hoalpb (He BKJIIOUHTEILHO)
IPOMCXO/AT TOIBKO Tpyoycrpoitcrsa E(t) # 0, a ysonbnennit ver (R(#) =0).

Ha puc. 2 CxeMaTH4YHO NOKAa3aHbI /(Ba BbIIIE YIOMSHYTBIX 3Tama O/IHOTOMUYHOI0
[UKJIa MOJEIMPOBAHUSA YHUCIEHHOCTH OQUUHMAIBHO 3apPeruCTPUPOBAHHBIX 6e3paboTHBIX
rpaxan P®. Hayano nukia — Hog6ph 2002 T., KOHer — HOAOpb 2003 T (n—nopsIKOBBIA
HOMEDP ro0Boro m/mna).
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Puc. 2. B3anMOCBA3b HUKINYECKUX IPOLIECCOB YBOJIBLHEHHA U TPYAOYCTPOHCTBA

Wurerpupyst ypasaenue (2), OJIY9UM O/{HO U3 €TI0 YACTHDIX PeICHNH:
U({)=Uy+R(t)- E(1), (3)
rae Uy — Ha4aJbHOE 3HaYEeHHe UL YPOBHA 6e3paboTHIbL.
YpasHenue (3), ¢ y4eroM JIONyIIEHHUs, 4YTO HPOLECC TPyAOycTpoiictsa F (1)
sanasapiaeT Ha T=0 MecAnes oTHocHTeALHO R(7), 3amMCBIBACTCA B IIPCACIIAX ICIOTO
IIMKJIa B BUJIE IBYX PA3/leIbHbIX YPABHEHHH UL IEPBOTO X BTOPOTO 3TAna

Uly=UL +R(t)- E(t 1)
UM =Ull + Re~T)- E(t-7)

Hockonbky ¢ynknum R(f) u E(f) uMeroT paspbisbl MepBOTO Poja, WX CIEiyer
PA3/ENPHO MHTETPUPOBATE HA YYACTKAX, HE COJIEPKALMX PA3PHIBOB, IepeaBas KOHEUHOe
3HayeHue Ha aTane I B kauecTBe HAYAJILHOIO 3HaYeHUS Ha stane 11

Crepyer ormeruts, uto dopmyna (4) cnpasemmuBa B mpeesiax paccMOTPeHHA
OAnoro nuksa. Ilepexons x obmeMy cIydan, A peaTu3alii [HKIHIHOCTH (QYHKIHH
R(t) u E(r) MOTYT OBITh 3aIIMCaHbI C YYETOM HEPUOUUHOIO APIYMEHTA:

RO)=R(t+n-T), E)=E(t+n-T)|te[0,T),neZ.

Ha ocrose mMozennpoBanus Ha Bcex BpeMeHHBIX IPOMEXYTKaX TOJOBOU JUTMHDLI B
/Manazone 2001-2008 rojbl, GHUI HOJTyYeH Pe3yIbTarT, IPUBEJICHHBIN Ha PUC. 3.
3HaYeHUs NapaMeTPOB JIOTUCTHUECKUX KPHUBBIX, HCIOJB3yeMble IIPH pacyere,

”HHHBHlIya.HLHo NOAOUpaNUCh JUIA KaXKJO0T0 TOJIA. Cpennsaa ommbka aurnpokcuManuu
CocTaBsier 11 %,

(4)

e, 517
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Puc. 3. llukiuyeckasi COCTaBILSIONIAsT YUCTEHHOCTH OQUITUATIBHO 3aPErMCTPUPOBAHHBIX
Oe3paboTHBIX rpaXkaaH (TOYKH) U ee MOJIEJTMPOBaHUE JIOTUCTHUECKMMHU KPUBBIMU
®epxroyrbera (CIUIONIHAS JIMHISA)

Cnesyer OTMETUTb, YTO MOJEJIHPOBAHHME IMKJIWYECKOH  COCTABJIAIOLIEH
opUIHATIBHO 3aPErUCTPUPOBAHHBIX 0€3pab0OTHBIX I'PAXKaH JIOTUCTUYECKMMU KPUBBIMHU
(puc. 3), MO CPAaBHEHHMIO C IIPUHATHIM MOJEJIHPOBAHUEM IapMOHHMYECKOH (QyHKIUEH,
apagerca 0oJsiee NPeINOYTHTEbHBIM, IIOCKOJbKY 0a3zupyercss Ha 3KOHOMHUYECKOH
HHTEPIIPETalMy IPOLECCOB, IPOUCXOAAIINX HA PhIHKE TPY/la.

B jganpHedmieM pouecchl YBOJbHEHMSA M TPYHOYCTPOHWCTBA MOTYT ObITh
IpC/ACTaBJIEHBl Kak pe3yJbTAaT BO3JEHCTBUS 3HAYMMBIX OK30TEHHBIX (PaKTOPOB,
BJAMSIIOIMX HA PHIHOK TPY/A, TAKHX, KaK BHIITYCKHHKH CHUCTEMBI NPOdeccuOoHaNIbHOro
obpaszoBanusi, IepPenoiroTOBJeHHble Oe3paborHble, TPyAOBble MuUrpanth, BBII,
WMIBECTUIIMHA B OCHOBHOM KanuTaJl, [ieHa TpyAa U T.J.
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Uccnepyercss AQuHAMMKAa  YMCIEHHOCTH  OGUIMAILHO  3aPErMCTPUPOBAHHBIX
6e3paboTHBIX rpaxjan P®. IIpoBOAMTCS SKOHOMETPHYECKHH AHATH3 6e3paborunnl Ha
ocHoBe  AH(PEepeHnaNbHOTO  ypaBHEHHMA BTOPOrO MOPAAKA C  TOCJIe/yIoIei
JEKOMIIO3ULNEN ee Ce30HHOH COCTABJAIIEH C MOMOIIBIO JIOTHCTHYECKUX (0)/302919%0%8
B pesysibTaTe CHHTE3a IIOJIydeHa MaTeMaThdeckKas MoOJesib MW3MEeHEeHHUS Ce30HHOM
COCTABJIAIOIIEN YHUCIEHHOCTH 6e3paboTHBIX HAa PHIHKE TPy/la OT 3HAYUMBIX (DAKTOPOB,
a/IeKBaTHO OIMCBIBAIOLAS JJAHHBIN IPOLIECC.

Kirouessbie cioBa: Mogenuposanue 6e3paboTHIbl, SKOHOMETPHYECKUH aHamm3,
yBOJIbHEHUE, TPY0YCTPOKUCTBO, PLIHOK TPY/ia, IOTHCTHYECKAasa KPUBad.
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