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1. OPTAHU3AIIMOHHO-METOANYECKUE ITOJIOKEHUSA

eap AUCHUILUIMHBI TIOCBSIIEHA AaKTyaJdbHbIM TEOPETHUUYECKUM H
NpaKTUIECKUM  MpoOjeMaM  COIHAIbHO-DKOHOMHYECKOTO  Pa3BUTHS
POCCHIMCKHX TOPOJIOB B YCJIOBHUAX PeHOPMHUPOBAHUS SIKOHOMUKH CTPAHBI.

3agaumn JUCHUIIJINHBI
- 00ydeHue CoAepKaHUI0 OCHOBHBIX JIEMEHTOB CHCTEMBI YIIPABICHUS
pa3BUTHEM TEPPUTOPHUH;

- (hopMupoBaHUE HABBHIKOB IJIAHUPOBAHUS TEPPUTOPHUATIBHOTO PA3BUTHS;

- IOJTyYCHUE OIBITA YIaCTHS B IPOCKTHBIX paboTax B 001acTH
TEPPUTOPUATBLHOTO PA3BUTHS;

- OBJIJICHHUE CTYJCHTaMM IPUHIIUIIOB, METOJIOB, MTHCTPYMEHTAPUEB
yIIpaBJICHUS PA3BUTHEM TEPPUTOPHU;

- pPaCCMOTPETh OCHOBHBIC HAIPABJICHUS U TTOKa3aTEIN Pa3BUTHS TEPPUTOPHH;
- 00y4yeHue IIprueMaM KOMIIJIEKCHOT'O aHAJIM3a TEXHOJIOTUN U MHCTPYMEHTOB

YIIPABJIEHUS PA3BUTUEM TEPPUTOPUHU.
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2. COJEP)KAHME JIABOPATOPHBIX 3AHATHUI

JlabopaTopHasi padora Nel PerpeccuoHHbie Mo/1eJIU B
ylpaBJ/ieHUEe TEPPUTOPHUATILHBIM Pa3BUTHEM

Tema 1. MeToabl JKCTPANOJISIINY BPEMEHHOTOTPEH1A
Teopemuueckasn yacmo

BpemenHnoil (nuHamMuyeckuil) psii — 3To HAOOp 3HAYEHUIN KaKOTO-
aM00 TOKa3aTessl 3a HECKOJbKO IOCJE0BATEIbHBIX MOMEHTOB WU
NEePUOI0B BPEMEHHU.

OTtnenbpHBIC HAOIIOICHHS HA3bIBAIOTCS YPOBHIMU Psifia.

CambIM  pacnpoCTpaHEHHBIM  CTaTUCTUYECKUM  METOJIOM,
UCIIOJB3YEMbIM [IJI1 IPOTHO3UPOBAHMS SKOHOMHUYECKOW JUHAMUKH,
ABJISIETCSI  METOJ] MPOTHO3HOW  AKCTPANoOAlUU  (PKCTPANOJISIUU
TPEHJOB), KOTOPHIH OCHOBaH Ha CTAaTUCTUYECKOM HaOJI0JICHUU
JTUHAMHUKHU OIPEJICICHHOTO TIOKa3aTesis, ONpeAeICHUN TEHACHIIUU €ro
pPa3BUTHS U MPOJOHKEHUU ATOM TEHJCHIMHU i OyAylIero nepuoja.
Takum o00pa3zoM, TMpuM TOMOIIM METOJA OSKCTPANOJAINU TPEeHIA
3aKOHOMEPHOCTH TPOILIOrO0 PpPa3BUTHS O0BEKTa TMEPEHOCATCS B
Oynyiiee.

Breiienstor aBa OCHOBHBIX OJIOKa Cpeyd METOIOB SKCTPAINOJIAINU
JUHAMUYECKUX PSIOB:

1.  AHalIuTHYECKHE:

1.1. TIpocras 3KCTpanoasuus

1.2. Dxcrpamomsamus TpeHaa

2. AmanTUBHEBIE.

DTanbl MPOrHO3UPOBAHUS HA OCHOBE DKCTPAIOJIAINU TPEHIA:

1)  aHamu3 1 00pabOTKa HCXOAHOU MH(MOPMAIUH, IIPOBEPKA psaa
JTMHAMUKH Ha HAJTMYUE TPEHIA;

2)  BBIOOp BUJa (YHKIIUH, ONMKMCHIBAIONICH BPEMEHHOM PS/I;

3) ompexaeneHre MapaMeTPOB MPOTHO3HON (HYHKIIHH;

4)  pacyeT TOYCUHBIX K MHTEPBAIBHBIX IIPOTHO30B.

BpemeHHol psAn  COAEPKHUT  pe3yJbTaThl HAONIOJEHUA 34
IPOIIECCOM Ha HEKOTOPOM YYacTKE BPEMEHH, HA3bIBAEMBIM YYaCTKOM
HaOIFOIEHUS.
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Y4acToK yIpexIeHHs — 3TO OTPE30K BPEMEHH OT IOCIJIECIHETO
HAOJIOAEHUS A0 TOIO MOMEHTA, JJI1 KOTOPOTro HEOOXOAMMO MOIYYUTh
MPOTHO3.

Maremarnyeckoun MO/JIEIBIO TpeHAa ABJIAETCA
anmnpoKCUMUpyIomiasi  (QyHKIUs, KOTOpass CTPOUTCS Ha OCHOBE
PETPOCTIIEKTUBHBIX TAHHBIX BPEMEHHOTO psijia.

[Ipu mnocTtpoeHun TpeHAA, TPEXKAE YeM €ro mnoaodpaTrh MO/
JTUHAMUAYECKUN PANl, CTATUCTUYECKH TMPOBEPAIOT THUMNOTE3Y O €ro
CylIECTBOBAHMHU. J[JIsI 3TOM WLEIW HCIOJB3YIOT CHEAYIOIIUE METOMBI:
IIPOBEPKA PA3HOCTH CPEIHUX, MCIIOJIb30BAHUE MOBOPOTHBIX TOYEK,
KoppeJyisig paHroB, npuMmeHenue kpurtepus Kokca um  Crroapra,
Bammuca w  Mypa, wMerox cepuit, ap. Ilpu nporHosupoBaHuu
OIVUHAMHAYECKUX  PANOB  ANNPOKCUMHUPYKOT  BPEMEHHBIE  PSAIbI
HAO0JII0JaeMBbIX noKa3areleu CHEIYIOIIUMHU AJIEMEHTAPHBIMU
GyHKIUAMU:

1) ry=a+ b, xt

2) v=a+b xt+b, xt®

3) Yy=a+b xt+b,xt*+b,xt*$

4) v=a+bxIn(t)

5) y=axb
6) v=axt’

b
7 YT

y= ;

8) (l_ +bxe t

9) y=smlty=cost,

NuHorma BeTpewaroTcst cioy4yad, Korja Uil  3KCTPANOJISIIUAU
MPUMEHSIOT HECKOJIBKO TUIIOB KPUBBIX — KOMOMHUPOBaHHbIE (DYHKITUH.

BpiaenuTte TpeHI MOKHO TPEMS ITYTSIMU:

1.  Merox ckob3dieit cpeaHei

2. Merton yKpyIHEHHUS UHTEpBaja

3. MeToa aHAIUTUYECKOTO BEIPAaBHUBAHMSI.

[Ipu mpOrHO3UPOBAHUH 10 BO3MOXKHOCTH HEOOXOAMMO UCKITIOYATh
MOJIMHOMUAJIbHBIE (DYHKIIMM BBICOKMX TOPSIKOB, OCTaBJSAS TOJIBKO
MOPSAJIOK BETUYUHOMN 2-3. DTO CBSA3aHO C TEM, YTO 3aYaCTYHO MTOJIUHOM C
BBICOKOM CTEMEHBIO MOXET OBITh JOCTATOYHO XOPOIIO IMOJOTHAH IO
BPEMEHHOM PsJl, HO J1aBaTh HE MHTEPIPETUPYEMbBIC WJIU HEPaBUJIbHbBIC
MPOTHO3BL.
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[Tocne mopbopa MporHo3HON (HYHKIUM OOBIYHO OIICHUBAIOTCS €€
napameTpbl ¢ nomombo MHK. DT0 mo3BONAIOT cienaTte MHOXKECTBO
OporpaMMHBIX IIaKeTOB, Takux kak SPSS, Statistica, CurveExpert,
TableCurve.

[Ipu mpoCTON AKCTPANOJAIMA JUHAMAYECKOTO psia MPOTHO3HAS
OIleHKa (TOYEYHBIN MPOTHO3) HA MEPUOJ YIPEKICHUSI PACCUUTHIBACTCS
Kak cpefHsis apudmeTndeckas 3HaUCHU HHTEpBajia OlEHUBAHUS, MTOCIIE
4ero OOBIYHO PACCUUTHIBAIOT JOBEPUTEIbHBIM HWHTEPBAJI C YYETOM
YPOBHS 3HAUMMOCTH MW CTAaHJAPTHOTO OTKJIOHEHUS CpPEIHEM —
WHTEPBAJIBHBIN ITPOTHO3.

HNHTepBanbHbIN MPOTHO3 PACCYUTHIBAETCS HA OCHOBE CTAHJIAPTHOMU
OIUOKH MPOTHO3a:

Ine Yi - pakTnueckoe 3HaueHME paaa B MOMEHT BPEMEHH |,
Y7 - npornosHoe 3HaueHue,
p — 4KCIIO CTENEHEe CBOOOIbI.

Hpakmuqecmzﬂ yacmosv

Ilenb: OCBOEGHME METOJUKM IPOTHO3UPOBAHUS TOKa3aTeneu
METOJIOM SKCTPAMOJISIIUUA TPEHIOB.

3aoanue: MOCTPOUTH MPOTHO3 3HAYEHUM TOKa3aTelIed METOJI0M
AKCTPANOJISIIMU TPEHIOB, UCIIOJIB3Ys MporpaMMHbIie mpoaykTel MSExcel
nAdvance Grapher.

Xoo pabomet.

1. meroTcst maHHbIe O BbIMyCKke MpoAykKuuu npeanpusituem OO0
«Boctok-cepBucy» 3a 12 mecsres, TeIC. mT. (Tabyimma 1).

Tabnuna 1 — Beimyck npoiyKiuu, ThIC. IIT.

Mecs 1 2 3 4 5 6 7 8 9 10 11 12

O0beM 14,03 | 13,06 | 12,52 | 13,49 | 13,47 | 16,36 | 20,44 | 21,45 | 23,23 | 26,37 | 22,48 | 25,51
BBIITYCKa,
TBIC. IIT.

Benem runoresy Hp 0 Hamuuuu TpeHAa B pAle IUHAMHUKY;
runore3a Hy — tpena orcyrcrByer. MCnosnb3ys porpaMMHbIA OPOLYKT
MSOfficeExcel, mocTtpoum ypaBHeHHE perpeccud W ONPEISITUM




Kod(pdurmeHT JIECTEPMUHAITUH. s ATOTO COCTAaBJISIEM
TEXHOJIOTUYECKYIO TabnuIry 2.

Tabmuna 2 — TexHonorunyeckast TadIMIa

(y-
X y y-yep. (y-yep)™2 | YX y-yX yx)"2
1 14,03 -4,51 20,30 | 11,12 2,90 8,42
2 13,06 -5,47 29,91 | 1247 0,59 0,35
3 12,52 -6,01 36,10 | 13,82 -1,29 1,67
4 13,48 -5,05 2546 | 15,16 -1,68 2,82
5 13,42 -5,11 26,15 | 16,51 -3,09 9,56
6 16,35 -2,18 473 | 17,85 -1,50 2,25
7 20,44 1,91 364 19,20 1,24 1,53
8 21,45 2,92 8,50 | 20,55 0,90 0,81
9 23,23 4,70 22,08 | 21,89 1,34 1,79
10 26,37 7,84 61,50 | 23,24 3,13 9,82
11 22,48 3,95 15,63 | 24,58 2,10 4,41
12 25,51 6,98 48,75| 25,93 0,42 0,17
Cymma 222,34 302,74 43,60
Cp. 3HaueHue 18,53
G2oGwsc. 21,59 J[cﬁmcn. - 093
2 F. = {(0bm !
G” obm. 25,23 as.

[Tonyunnu crenyronme ypaBHEHUE perpeccud U Kod3(PQUIIMEHT
JIE€TepPMHUHAIIHN

y =1,3462x + 9,7783;

R2=0,856.

VYpaBHEHUE perpeccud TOBOPUT O TOM ,YTO CBA3b MEXKIY YHX
npsiMasi.

Nunexc nerepmuHanmu, paBHbIH 85%, o3Hawaer, dro 85%
BapualMu 00BEMOB BBINTyCKa MPOAYKIHMH (Y) OOBACHSIETCS Bapualuen
BpeMeHH (X).

OueHuM KadyecTBO MOCTPOCHHON MOJEIM ¢ MoMombio F  —
kputepus Ouiepa.

Beenem runoresy Hg 0 cTaTuCTUUECKON HE3HAYMMOCTH YPABHEHUS
perpeccuu M nokasaress TeCHOTHI cBa3H. Hainem F gy,

Foar. = 0,93.

CpaBHUM MoJydeHHOE 3HaueHue ¢ F .5, = 4,96;

Fpacr. <Frasn, cilemoBatensHo, rumoresa Hp orTkimonsercs wu
NPU3HAETCS CTAaTUCTUYECKAs 3HAYUMOCTh YPABHEHUSI PErpPecCUur U
MOKa3aTelisi TECHOTHI CBSI3U.
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[To WCXOIHBIM AaHHBIM C TOMOIIBI0 METOJAa HKCTPANOJISIIIUU
TPEHJI0B MOCTPOUM ITPOTHO3 MOKa3aTeNsi 00beMa BhIMyCKa (ThIC. IIIT.) MO
JMHEHHOW MOJEIN 3aBUCUMOCTH y=a+bt.

JIisi HaxoXAeHUS TapaMmMeTpoB 3aJaHHOM (QYHKIHUM TPUMEHUM

MHK:
E =Z{}-‘—a—b-t]= — min i
aF
E=—Ezor—a—b-ﬂ=ﬂ.

9E
E——ZZQ-—a—b-t]-t=u.

Zat+th= =
na+bZt =Z}-‘l

aZt+ bZt’ = Zyt.

JIns pacyera mapameTpoB MOCTPOMM TEXHOJIOTMYECKYIO TAOJIUILY

;

Tabnuua 3 — TexHonoruyeckast Tabiuna Jjsi pacuera napameTpoB
CHUCTEMBbI ypaBHEHUU

t y th2 y*t

1 14,03 1 14,03

2 13,06 4 26,12

3 12,52 9 37,57

4 13,48 16 53,94

5 13,42 25 67,08

6 16,35 36 98,12

7 20,44 49 143,06

8 21,45 64 171,56

9 23,23 81 209,06

10 26,37 100 263,72

11 22,48 121 247,31

12 25,51 144 306,14

Cymma 78 222,34 650 1637,71

CucreMa ypaBHEHUW PUMET CHEAYOIINANA BU;
12a + 78b = 222,34;
78a + 650b = 637,71
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Ucnonb3yss  dopmynsl  Kpamepa it pemieHHss  CHCTEMBI
YPaBHEHUU, MIOJTyYaEM:

a =55,23;

b =-5,65.

Takum 06pa3oM, ypaBHEHHUE UMEET BUI:
y = 55,23-5,65t.

B mporao3Hom nepuone cpeiHur YpOBEHB BBIITYCKAa COCTABUT
18,53 ThIC. IIT. (TOYCUHBIN IPOTHO3).

2. [Toctpoum rpaduku GpakTUUECKOTO U MPOTHOZHOTO psijia 00bemMa
Beimycka OO0 «Bocrok-cepBuc» ¢ momonisio MSEXcel.

Ha pucynke 1 nzo0pa3um HajgoXeHHUE HA BBIMYCK MPOYKIIMU
JUHEWHON (DYHKIUU.

30,00

y=1,346x+9,778
25,00 PaN = R?=0,856

20,00 //O
/ e DAKTUYECKUE AaHHbIE BbINYCKa
15,00

10,00 —— NMuHelHan (PakTnyeckume
OaHHblEe BbINycKa)

5,00

0,00 T T T T T T T T T T T 1
1 2 3 4 5 6 7 8 9 10 11 12

Pucynok 1 — Annpokcumanus 3aBUCUMOCTH TTOKa3aTeNs BBIITYCKa
NPOAYKIIUH OT BPEMEHHU JIMHEMHON (PyHKIMEH

Ha  pucynke 2  wucnomp3yeM s anmpoKCUMAaIlUU
JOoTapu(PMHUUECKYIO QYHKITUIO.
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30,00
y =5,649In(x) + 9,119
2500 N\ ’ RZ= 0,662

- -
% e DAKTUHECKME AHHBIE BBIMYCKA
15,00
74/_/ —— Jlorapudmuueckas
10,00

7 (PaKkTUYecKkue gaHHble
BbINycKa)

5,00

0,00 T T T T T T T T T T T 1
1 2 3 4 5 6 7 8 9 10 11 12

PucyHok 2 — Anmpokcumariys 3aBUCUMOCTH TTOKa3aTells BBIITyCKa
MPOAYKIIMHU OT BpEMEHH JIorapuhMUIeckoi GyHKIHUEH
Ha pucynke 3 — Anmpokcumarusi 3aBUCUMOCTH TIOKa3aTels
BBIITyCKa OT BPEMEHHU MOJIMHOMUHAILHON (QyHKIIMEH 2-01 CTEIIEHH.

30,00

y=0,044x2+ 0,764x+ 11,13
/\ ~ R?=0,864

- //v
20,00

/ e PAKTUYECKME JAHHBIE BbINYCKA
15,00

—— MNoAuHOMMabHan
10,00 (DakTUYecKkue gaHHble
BbINycKa)
5,00
0’00 T T T T T T T T T T T 1

1 2 3 4 5 6 7 8 9 10 11 12

Pucynok 3 - Annpokcumanusi 3aBUCUMOCTH IMOKa3aTelIsl BBIITYCKa
MPOAYKIIUMA OT BpEMEHHU MOJTUHOMHUHAILHON (DYHKIIUEH 2-01 CTeTIeHU

AnnpokcuManus 3aBUCMMOCTH BEJIMYHHBI BBIITYCKa OT BPEMEHHU
CTeneHHOM (DyHKIMEN MpecTaBleHa Ha pUCYHKeE 4.
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30,00

25 00 /\ L y =10,63x0310

20,00

/ e DAKTUHECKUE AAHHDIE BbINYCKa
15,00
>Q_/ ——CreneHHan (PakTuyeckue

10,00 AaHHbIe BbINycKa)

5,00

0,00 T T T T T T T T T T T 1
1 2 3 4 5 6 7 8 9 10 11 12

Pucynok 4 - Annpokcumanusi 3aBUCUMOCTH IMOKAa3aTelIsl BBIITYCKa
IPOYKIIMHM OT BPEMEHH CTENIEHHON (yHKITEH

30,00

y = 11,062073
/\ -, RZ=0,855

20,00
/ e PAKTUYECKME JAHHBIE BbINYCKA
15,00

—— JKCnoHeHUuManbHas
10,00 (PaKkTUYecKkue gaHHble
BbINycKa)

5,00

0,00 T T T T T T T T T T T 1
1 2 3 4 5 6 7 &8 9 10 11 12

PucyHnok 5 — AnnpokcuMarius 3aBUCUMOCTH ITOKa3aTelIsl BBIITYCKa
MPOJYKIIMU OT BPEMEHH AKCIIOHCHIIUAIBHON (PyHKIHEH

Takum oOpa3om, MBI BUIUM, YTO HAJIOXKEHUE JIMHUU TPEHAA C
MOMOINIBI0  PA3JIUYHBIX  JBJEMEHTapHBIX (DPYHKIMH  HaKJIAJbIBAECT
OTHEYaTOK Ha BHJA JHUHUM TPEeHAA M HOCHUT B ceOE DIEeMEHT
CyOBbEKTUBHU3MA.

PaccuntaeM cpenHIOIO OIIMOKY aNMpOKCUMAIIMM W MPOBEIAEM
OILICHKY KauecTBa MPOTHO3A.

JInsi  MHTEPBAJBHOTO TMPOTHO3a COCTABHUM  TEXHOJOTHYECKYIO
Tabnuity 4.
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Tabnmuma 4 — TexHomormdeckass TaOiMIla pacuera IMoKaszaTeaei

allIIpoKCUMaluu
X y yt y-yt Mox. (y-yt mon.)ly (y-ytH"2
1 14,03 18,53 4,51 0,32 20,30
2 13,06 18,53 5,47 0,42 29,91
3 12,52 18,53 6,01 0,48 36,10
4 13,48 18,53 5,05 0,37 25,46
5 13,42 18,53 5,11 0,38 26,15
6 16,35 18,53 2,18 0,13 4,73
7 20,44 18,53 1,91 0,09 3,64
8 21,45 18,53 2,92 0,14 8,50
9 23,23 18,53 4,70 0,20 22,08
10 26,37 18,53 7,84 0,30 61,50
11 22,48 18,53 3,95 0,18 15,63
12 25,51 18,53 6,98 0,27 48,75
Cymma 222,34 222,36 56,62 3,29 302,74

Paccuntaem cranmapTHOE OTKIOHEHUE:

S=525

Takum o00pa3oM, B MPOTrHO3HOM TMEPUOAE CPEAHUI YpPOBEHb
BbIIyCKa OyJeT HaXoauThcs B MHTEpBaie [13,28; 23,78].

Paccuntaem cpelHIOI0 OIIMOKY annpOKCUMALIUU:

A =3,29/12*100% = 27,39% = 27,4%

Tak kak ommOka mporroza A = 27,4% > 12%, To mosy4eHHBIH
POTHO3 HEJIb351 HA3BaTh aJICKBATHON peaIbHBIM YCIOBHUSIM.

ITocTporM IPOTrHO3 3HAYEHUM TIOKA3ATEIEH BBITYCKA MPOAYKIIUU
00O «BocToK-CEpBHUC» METOJOM 3KCTPAIOJISIIIUA TPEHIOB C MTOMOIIBIO
nporpammHoro npoaykra Advance Grapher.

[Iporpamma Advance Grapher mpenHa3zHaueHa Jjisi OCTPOEHUS U
npeoOpa3zoBaHus rpaduKkoB PYHKIUN Pa3IMYHOTO BUIA U 00ECIIEUUBAET
JEMOHCTPAIUIO CBSI3U POpMYJIbl U rpaduka QyHKIUH.

[Toctpoenne rpadukoB (PyHKIMHA MOXKHO TPOUZBOAUTH B
JIEKapTOBOM U MOJSAPHON cuctemax koopauHat. [lonb3oBaTenb MOXKET
CaMOCTOSATEIbHO 3a1aTh PyHkuio Buga Y = f (X), mapameTpuueckoro
Buga Yy = f (1), X = g (t) wimm nonsapuyro ¢ysakmuto I = r(t). Mmeercs
HA0Op «CTAaHMAPTHHIX» (PYHKIIMHA: CTEIICHHBIX, TPUTOHOMETPUUICCKUX H
runepoonnuecknx. K rpadukam  QyHKUMIT  MOXHO  CTPOUTH
KacaTeJIbHbIE.

Advance Grapher maér BO3MOXHOCTH IIPOM3BOJHMTH  Haj
GYHKIMAMU U UX TpaduKaMu pa3jinuyHble MPEeoOpa3OBaHUs: CMEIICHUE
rpaduka PyHKIIUNA OTHOCUTEIHHO KOOPJIMHATHBIX OCEH, CKaTue,
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pacTspDKeHUe, 3epKalbHOe 0TOOPaKeHHE OTHOCUTEIIBHO OCEe KOOP/IMHAT.
MoXHO TIPOM3BOAUTH B3aWMHBIE IIpeoOpa3oBaHUS  HECKOIBKHX
GyHKIMA, Takue Kak clioxkeHue (YHKIUN, YMHOKCHHE W JCIICHHE
onHOM (YHKIMHU Ha JIpyryto, mpeodpazoBanue Buaa f (g (x)). [lpu stom
COOTBETCTBYIOIIME IpeoOpa3oBaHUs OJHOBPEMEHHO BIUAIOT Kak Ha
rpadudeckoe n3odpakeHne QyHKIHMHU, TaK U Ha €€ aHAJIUTUYSCKUM BU/I.

NmeroTcss  paznuyHOoro poga rpaduyeckue  BO3MOXKHOCTH,
npeaHasHadeHHble st odopmieHus rpadukoB  (QyHKUIUM, IS
npuaaHuss UM 0OoJiee HarJISAHOrO BHJAa. MOXKHO CTaBUTh HAJAIMCH,
OTMEYaTh TOYKH, OTPE3KH, HHTEPBAIBI U MHOTOE IPYTOE.

Tak xak s mocTpoeHus GyHKIMN HUCIOIB3YIOTCS YHUCICHHBIS, a
HE AaHAJIUTUYECKUE METOJIbl, BO3MOXHBI HEKOTOpPHIE HETOYHOCTH
MOCTPOCHUS B CJIIOKHBIX KPUTHYECKUX TOUKAX.

C nomompio mporpammbl Advance Grapher MoxHO co31aBaTh
CUMYJISIIIUHY, IEMOHCTPUPYIOIINE PA3TUIHbIE MATEMAaTUUECKUE 3aKOHBI U
TEOPEMBI, CBsI3aHHBIE ¢ TpaduKaMu U UX QYHKIUSIMHU.

Ha pucynke 6 wn300pa3suM rpaduKk 3aBUCUMOCTH BBIITyCKa
npoaykuuu (Y) ot BpeMeHH (t).

2| Advanced Grapher - [Untitledl.agr] ESRESE x|
J @ain [Mpaska Bwa T[@padpwnkn Beranconenwna Okno MNMomows — =] ]
D@ "H&|[ o = [EL [ § <2 & 2] > 1 | |ER]s.]B
J TaBnwua: 12 snemeHTe ~ ||'\...|\,f - =7 m o~ m - I - | | L7 Ol
F %y

o A

- AW

o F,

P

-
gy 8

¥

1336514712 310348449 2119 3125 825247298

DG D ekadp D ED DD R E DD

Tagnuua: 12 = nemerTos(al

lNoTos |

Pucynok 6 — I'paduk ¢pyuxumu B Advance Grapher
Jlanee, wucnonb3yss HHCTPYMEHT «PErpecCHOHHBIM aHAINU3Y,
NOCTPOUM Pa3JINYHbIE BUJIbI PETPECCUI B POTPaMME Ha pUCYHKax 7-14.
Ha pucynke 7 n300pa3uM HaJOXKE€HHE JUHEUHOW (YHKIHMH Yy =
a*x+b:
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¢ Advanced Grapher - [Untitied1.agr] [o[@] = ]

| ®aiin Mpaexa Bua Tpadmcw Bemmcnenns Oxwo Momoums — =] %
DS - @&|0 = [EL ¢ erfd i[>t | [pks.|EDEexrmypn
| —— v=13852008":070 - [~ ——— - ow - ow - A m X F |
A
s 1 L L 1 1

. .
B ]

E A [T afmiua: 12 anemerosial -
. A —
. () AbEEs e

WnepdonMueckan: y=a/u+b

orapudrkeckan: y=anix+b

TenetHas; y=a«"b

KCNoHEHUHANEHER: y=a"exp(b™s]

orasarenchan: p=a'b™x

oniHoMWanshan; p=beal x+a2 s 2+, +anw’n n=2
@) Nyswas

]

/ Cooreercrene
Cranaaprioe arinonerme=1.9837203
F~2=0 E56E343

Yix)= 1.3452098%+3. 790303

[Dosesme rpau [ Omera | [ Novows

¥

A s O 1le 3l sl 72 108126144182 1B 19826234292 & 248

Tatnuua: 123 nemenTos(a)
————— “x]=1. 3452095 +9.790303

Totoe |

PucyHok 7 — Anmpokcumariys 3aBUCUMOCTH ITOKa3aTelIs BBITYCKa
MPOIYKIIMH OT BPEMEHH SKCITOHEHIIMATIbHOU (PYHKITHEH
Ha pucynke 8 n3o0pa3um HajmoxxeHue runepOoandeckon GpyHKimu
BUaa Yy = a/x+b:

(Wi~ Gls NeL - Microsoft Word =@ %
TrssHas Berasxa  Paswerxa cpamius Comncin Paccunu  Peugruposaune  Bua
Ej Time(" ) Advanced Grapher - [Untitled.agr] =B8] R [|asseserr,

Bcrasien i o

T copuarno ospasy | X || Oaiin Mpaeka Bua Tpadmen Bewwcrenwa Oxwo Momows e[ x]] | Creormi |5 v

oo DS B0 o |[E1,[¢ § ot toc|cot | |dk|(n.DE@e x /o, —
| S —— Y)=-118036547/x+ 21~ [N [V ——— v ——— ~ n-n - FOX F 7|
= Y

& 4 Ll

5 i anans ===

5 /" 7 | [Tasmus 12snemesosta) B

Tun perpeccim
Nureias: y=s'ssb
| ® runepbonmeckan y=a/xsb
47 Norspuanieckas y=a'In(xl+b
] Crenennas: y=a'sb

aeplts)
/ / Mokasarensuan y=a'h’s

Monvomiansran y=bral %+a2 2+ sars’n 1= 2
Nyasan

T Coorsercreve
Cr 2192621

: 4 R"2:03517008

B t Ylxj= -11.8036547/x+21 5866023 ‘

B ‘ )
i [nosoeus rpagu] [ Omvera | [ Mowouws | ‘

o |
5 | |
B | x
= A5 07 16 3 sjs 72 9 1erde1datdz 1p 1qs2{ez{azdz & 248
= 1
= ———— Ta6nuua 123nementos(s)
Z — = Yip)=11.8038547/x421.5866023

Toroe :
2 7 ™ °
Crpanmua: 232 | Hucro crosi 76 | <3 pyceknii | ) HEE 2= 100% ) 0 o)

©l. 2 0"[e] -
PucyHok 8 — Anmpokcumaris 3aBUCUMOCTH ITOKa3aTesl BBIITyCKa

IPOJYKIIMK OT BPEMEHH TUNepOoonueckoil GyHKIHeH
Ha pucynke 9 Hanmoxum Ha rpaduk jsorapudpmMudeckoil GyHKIuu Y
= a*In(x)+b:
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| Advanced Grapher - [Untitled Lagr] [=][=2] = J
|EY ®aiin Mpaska Bua Mpaguen Bommcnerws Okno  MMowmows = x|
D@ W&o o [EL | ot r<|c > 1 | |Bks.]EE B x Fomi |

J — - —  Y(x)=5.6471925"In(x)+E * |'\,|\/ ***** S mo- W~ _-||+F +E X F \ + -|

]
-

., .
5, A e ae e JAY [

[Tatnmua 12 anerermasial -]

N / . Tun perpeccu
() Nureiinas: y=a'w+b
THnepBanueckan: p=aiueh
Norapuereckan y=ainfxl+b
CrenenHas: p="s"b
Jken ¢ y=a"explby]
MokazarensHan y=a't"x
TIoAMHOMUSAEHER: y=bea]"5e 825 20, sarf™n  n= 2
@ Nyawan

Cooreercreus
CraHIapTHOS OTK oHEHWe=3 0338544
! R"2-0.6634733

+ Yixl= 5.6471925%In(x]+3.1281961

| [Rosasime rpasud [ Orena | [ Marows

¥

112 36 64 7[2 108136144162 1@ 198216294252 27 248

Tatmaua: 12 snemeros(al

————— 7[#]=5.6471325"In[=]+3.1281361

ToTos [

Pucynok 9 — Annpokcumariys 3aBUCUMOCTH TTOKAa3aTelis BBITYCKa
IPOJIYKIIMKM OT BPEMEHH JIoTapupMuIeckon PpyHKInen
Ha pucynke 10 n3o0pa3um HanokeHHe CTENEeHHOW (YHKIIMY BHUIA
y = a*x"b:

| Advanced Grapher - [Untitled1.agr] | = =] 5= |
|[] ®ain Mpasxa Bua Tpagukm Bemmcrewun Okwo MMomois ==
ID@-E&[o =[S0 ][4 eo# te]c>1 1 [BHs. 00 @ x|

| —— vi-105402093c003 - [~ c——— - m - om - D X F |

F N

" / / ; Perpeccuonmsiii ananis |

o / - Tatinmua: 12 anemermos(a) ']

TN perpeccuq

@) Nurerinas; y=a*x+b
nepSonueckas; y=a/k+b

) Norapudrudeckan; y=ain(x+b

p=a‘explb™x]

orazareneHan p=a'b”x

@ NonkHomMraneran; p=b+al“s+aZ w2+, +ans’n n= 2
7 @ Nyswan

! CooteeTcTeme
T CranaapTHoe oTkAoHeHue=2, 7232397
- R"2=0.673603

* Yix= 10.6403993%"0 3107998

Dotamime rpatud [ Omvera | [ Momows

ECRICE CE SRS 10814614416.2 1p 198216234292 ZF 292

Tatinuua: 12 2 nemermosla)
— — - — Yx)=10.6403333""0.3107932

Totos |

Pucynok 10 — Anmpokcumariusi 3aBUCUMOCTH TTOKa3aTesl BBITyCKa
IPOJYKIIMHU OT BPEMEHH CTENEHHON (yHKIEH
Ha pucynke 11 nzo0pa3zum Hajlo)KeHHE YKCIOHEHITUATbHOMN
dyukiuu Buga y = a*exp(b*x):
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| Advanced Grapher - [Untitled1.agr] =@ = |
J Qaiin TMpaska Bwug lpaduku Beiumcnenna Oxno TMomouws == x|
DS H&[o o |[E ¢ 1[5/~ 1 | |eFle. 00T wxroph

| —— Yeg=n10753874epi0 - [Ny c——— - n - n - | FOX F

A

d N B

L[]

= A PerpeccuoHHbIil aHanns g‘

4 / / [TaBnaua 12onemenmosa) -]

TWN perpeccuqd

() NuredHan: y=a s+h

[unepdonuueckan: y=als+h

Norapudmaieckan: y=a'inlx)+b

Crenexnas: y=a"x"b

3KCNOHEHUHaNEHaR: y=a"explb™s]

MokazarensHas: p=a"b™x

MoauHo L p=beal =w+al "2+, +antn n= 2
(@) Nyywan

CooTeercrems
Cranaaprhos orknoHerve=1.9572653
T R*2=0.8567106

Ylxl= 11.0753874"enp(0.07 3477 17%]

D.Dﬁasmbrpamm] l OTrena I [ MomMowe ]

5

ER LR 108136144182 1B 198216234292 27 248
4
+

Tafinuua 12 3 nemermos(a]
————— Vix)=11.075387 4 expl0.07 4771 7]

FoTos ‘

Pucynok 11 — Animpokcumariust 3aBUCHMOCTH TTOKa3aTes BBITyCKa
IIPOAYKIIUHA OT BpPEMEHHU dKCIIOHCHITMAILHON (PyHKIMEH
Ha pucynke 12 n3o0pa3um HaJlo’)KeHUE MOKa3aTeIbHOU PYyHKIIMU
Buga y = a*b”x:

44 Advanced Grapher - [Untitled1.agr] [=]e] = ]
| ®aiin Mpaska Bug Tpagukm Bommcnenna Oxro Momouus =] x|
D@ W&o o S et ae|c o1 | [Ews.] 00 @ xF o
——  Ye=1107538747.0760- [y ——— - —— — - o - om - B X F |,
AT
_J’

: Al g B
o PerpeccuoHHbIA aHanns M

Tainuua 12 anemerros(a) -]

Tun perpeccum
©) Nureiiian: p=5"+h

lunepdonuueckan; y=a/x+b

Norapusmseckas p=ain(xhh

CrenenHas: y=a*x"b

Jkeno y=atexpibx]

MokazareneHan y=a"b"x S
MonuHOMUansHar: y=beal=+aZs 2+ _+an'’n = 2

@) Nyywaa

CooTeeTCTEHS
Cranaprhos orknoneme=1 9572659
-~ R~2-0.8567108

* Yix)= 11.0753874"1.07624397

[ﬂuﬁaswurpamm][ OrivieHa ] I Nomawe

T T T T T

I

Ae e Y 1l zlE sl 72 108136144162 1B 148216234292 &7 243

Tafimua: 12 anemenros(a)
— - —— Yx=11.0753874"1.0762439 %

TaTos [

Pucynok 12 — Anmpokcumanusi 3aBUCUMOCTH ITOKA3aTellsl BBITyCKa
OPOAYKIMU OT BPEMEHU MOKa3aTeIbHON (PyHKIIMEH
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Ha pucynke 13 n300pa3um HaJIO)KEHHE MOJIWMHOMHATBHON

— h* 1* 2* /\2 *y/N\
byakmn:y = b*al*x + a2*x"2 +an*x™n;
| Advanced Grapher - [Untitled1.agr] =3 |
J ®aiin [Mpaeka Bwg [padwkm Bemwcnenma Oxno Momowe == x|
|ID0F-EAE o [EL|d 1 ot e]ec 1| |$+H_ IEEEE T
| —— Yt=004a2483%°2+0.~ [~ [ ——— - = - I - |7 X F |
AT
SEREENN
Al rPerpeccmmmz\ﬁ aHanus u‘
/\ / [Tadnwua 12 anemeHTos(a] V]
THn perpeccid
) NuHeiHas; y=atu+b
() Munepdonuueckas: y=atuth
}' ) Norapupriieckas; y=a*ln(x]+b
. () CrenenHas: y=a"b
lr () IkenoHeHuMansHaa: y=a"expib]
7 @ NokazarensHan: y=a"b"x o
.o MoauHorMManeHas: p=b+al a2 2+ +ants™h n= 2
NS & Nyswan
CooreetcTene
CraHaapTHOE oTkoHEHWe=1.9229111
1 F~2=0.8553453
Y¥[xl= 0.0442483%"2+0 7699825":+11.1325
ﬂOﬁaBWbFDanMK] [ OTMeHa ][ MNarowe
I
ECR EEREE R 108146144742 | 1dszeadazdz & 28
t-
Tatnuua: 12 anemertos(a)
——— Y[x)=0.0442483"<"2+0.7699825"+11.1325
Fotos |
PI/ICYHOK 13— AHHpOKCI/IMaHI/IH 3aBUCHUMOCTH IIOKA3aTCJIA BBIITYCKA

MPOIYKIIMK OT BPEMEHH MOJMHOMUAIBHOU (DYHKITHEH

Takum 06p2130M, Mbl BHIHWM, YTO HAJOXKCHHUC JIMHHUHW TPCHIOA C
ITIOMOIIIBIO Pa3IMIHbIX
OTIICHYAaTOK Ha BHA JIMHUKX TPCHIA W HOCUT B cede DIeMeHT

CyOBbEKTUBHU3MA.

SJICMCHTAPHBIX

byHKUIMH

HaKJIaabIBACT

B Tabnuue SmpoBeaeM OLEHKY (YyHKIMN, MPUBEIS CTAaHIAPTHOE

OTKJIOHEHHUE WU KOBCI)(I)I/IHI/IGHT ACTCPMHUHAIIMKM  OJI1  KaXJO0Tro U
IMOJTYUYCHHBIX ypaBHeHHﬁ.
Tabauma 5 — Onenka QyHKIHMA
Bun pynxoun YpaBHeHne CrannaptHoe | Koadduuument
OTKJIOHEHHE JeTepMHUHAIIMN
Jluneiinas y = 1.3452098*x+9.790303 1.9837 0.8567
l'unepGonmueckast y = -11.8036547/x+21.5866023 4.2192 0.3517
Jlorapudmuyeckas y = 5.6471925*In(x)+9.1281961 3.0399 0.6635
Crenennas y = 10.6403993*x"0.3107998 2.7233 0.6736
OkcnonenrmanbHas | Yy = 11.0753874*exp(0.0734771*X) 1.9573 0.8567
Iloka3arenbHas y = 11.0753874*1.0762439"x 1.9573 0.8567
[MonuHoMMaIbHAS y = 0.0442483*x"2+0.7699825*x+11.1325 1.9229 0.8653
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AHanu3upys JaHHbIC TAOIUIBI, CKaXKEM, UTO Haubosee aJeKBaTHO
u TouHO 00beM Bbillycka OO0 «BoCTOK-CEpBUC» B PETPOCIHEKTUBHOM
Nepuojie  OMHUCHIBACT  MOJMHOMMAIbHAsT  (QYHKIUSA,  KOTOpOH
COOTBETCTBYET MaKCUMAJIbHOE 3HAUCHUE R2:0,8653.

CpaBHuBasi  pe3yibTaThl, IMOJYYEHHbIE C  HCMOJb30BAHUEM
MSExceluAdvance Grapher, Mbl TOJyYWIN HACHTUYHBIC PE3YJIbTAThHI
HAJIO)KEHUS DJIEMEHTapHbIX (YHKIUM, M KaKk HauboJiee OTBEYAIOIIYIO
TpeOOBaHUSIM BPEMEHHOIO psijia MOJUHOMHUAIBHYIO (QyHKIUIO. Takum
00pa3oM, OCYyIIECTBIATh HAJOXKEHHUE JIMHUM TPEHJIa MPAKTUYHO U TPHU
UCTI0JIb30BaHMM nporpaMmMbl Advance Grapher.

3. IlogbepemM KOMOMHUPOBAHHYIO (DYHKIIMIO, OMNUCHIBAIOIIYIO
3aBUCHUMOCTbD BBIITYCKa OT BPEMEHHU.

y(t) = a + ucos(2z/n)t + vsin(2x /n)t

[TocTpoum TexHOIOTHYECKYIO Tabuiry 6.
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Tabmuma 6 — TexHosornyeckass TaOaIMOa JUIT HaAXO0XKICHUS
KOMOMHUPOBAHHOUN (YHKITUU

Ksagpat
t y a u v yp(t) OcraTku OCTaTKOB

1| 14,03 | 9778332 | 0,98284196 | 0,99017029 | 11,12448588 2,90 8,41

2| 1306 12,47063991 0,59 0,35

3| 1252 13,81679393 -1,29 1,68

4| 1348 15,16294796 -1,68 2,82

5| 1342 16,50910198 -3,09 9,57

6| 16,35 17,85525601 -1,50 2,25

7|0 2044 19,20141003 1,24 1,53

8| 2145 20,54756405 0,90 0,81

o| 2323 21,89371808 1,34 1,78

10| 26,37 23,2398721 3,13 9,81

11| 2248 24,58602613 -2,10 4,42

12| 2551 25,93218015 -0,42 0,18

78| 222,34 222,3399962 0,00 43,60

[TocTpoum rpaduku 3aBUCUMOCTEN Ha pUCyHKe 14.

30,00
y=1,346x+9,778
25,00 N R?=0,856
20,00
+y
15,00
==yp(t)
10,00 —— NuneliHasn (y)
—— Nunelinan (yp(t))
5,00
0,00 T T T T T T T T T T 1
1 2 3 4 5 6 7 8 9 10 11 12

Pucynok 14 — Annpokcumanus 3aBUCUMOCTH MOKa3artess oobema
peanu3alnn aBTOMOOMIIBHBIX IIIMH OT BPEMEHH C OMOIIBIO

KOMOMHUPOBAHHOU ()YHKIUHU.

C nomoursto ¢pyHkuuu «llowck permeHuit» HaXOIUM THapameTphbl
ypaBHEHUS, MUHUMU3ZUPYS CYMMY KBaJ[paTOB OCTaTKOB.

[Toryunnu ypaBHEHHE CIEAYIOMIETO BH/IA:
y(t) = 9,78 + 0,98cos(2mu/n)t + 0,99 sin(2mu/n)t
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PaccunTaem cpemHiO0 OMMOKY alMmpOKCUMAIUU U KOADPUITUEHT
aetrepMuHanuu. [Toctpoum crieyronryro TeXHOJIOTHUECKy0 TabauIry 7.

Tab6maumna 7 — TexHomornueckas radiauna

t y yp(t) y-yp(t) (y-yp(t)"2 y-yp()mon. | y-yp(t)mon.'y (y-yep.)*2
1| 1247 11,12 1,35 1,82 1,82 0,15 72,25
2| 13,06 12,47 0,59 0,35 0,35 0,03 82,65
3| 12,52 13,81 -1,29 1,66 1,66 0,13 73,14
4| 1348 15,16 -1,68 2,81 2,81 0,21 90,52
5| 1342 16,51 -3,09 9,57 9,57 0,71 89,23
6| 16,35 17,86 -1,51 2,27 2,27 0,14 153,36
7| 2044 19,2 1,24 1,53 1,53 0,07 271,16
8| 21,45| 2057 0,88 0,77 0,77 0,04 305,38
9| 2323 21,9 1,33 1,77 1,77 0,08 370,91
10| 2637 | 23,24 3,13 9,81 9,81 0,37 501,85
11| 22,48| 2459 2,11 4,44 4,44 0,20 342,73
12| 2551| 2593 -0,42 0,17 0,17 0,01 464,06
78 | 220,79 | 222,34 -1,55 2,42 2,42 0,01 | 47008,74

156 | 44157 | 4447 -3,13 39,38 39,38 2,14 | 4982597

A =17,83%.

B cpenHem pacdeTHBIC 3HAYCHUS OTKIIOHSIOTCS OT (DAKTHUYECKHUX
Ha 17,83%, kauecTBO MoOJENHM OIEHWBACTCA KakK JIOIMYCTHMOE, T. K.
CpeIHss OIMOKA anMPOKCUMAIIMM HaXOAUTCS B MpeeIax JOIMyCTHUMOTO
YPOBHSI.
PaccmoTpuM PyHKIIMM C OIIEHKOM UX aJ€KBATHOCTH.

Tabnuia 8 — Ilepedenp PyHKINMA U UX OIICHKA

[TepeyenbdyHKIMI R?
HanmenoBanune Bun

JIuneiinas y =1,3462x + 9,7783 0,856
IMonmHOMKANBHASA 2-01 CTEIIEHU y= 0,0448x° + 0,7642x + 11,136 0,8648
Jlorapudmuueckas y =5,6491In(x) + 9,1192 0,6624
CreneHHas y = 10,634x"*'% 0,6722
KCIIOHCHITHATbHAS y = 11,066e"07%> 0,8557

OcCHOBBIBaAICh Ha 3Ha4YCHHSAX KoOd(PQUIIMEHTa IeTepMUHALINU
MOXHO CJeJaTh BBIBOJ, YTO HaumOoyJee TOYHO OOBEM BBITyCKa
OTNMCHIBACT TOJMHOMHAIbHAA (YHKIUS, KOTOPOH COOTBETCTBYET

MaKCHUMaJbHOE 3HAYCHUE R220,8648.
y = 0,0448x* + 0,7642x + 11,136.
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Paccuntaem TodedHbIC OIIEHKH MPOTHO3a:
y(13) = 433,55;
y(14) = 854,64,
y(15) = 1695,46.
Paccunraem cranmapTHYIO OIMMOKY ypaBHEHUS 110 hopmyJie:
T, (v — ¥r }=
N n-p
Tabnuia 9 — TexHonoruueckas TabiauIa pacyeTa CTaHIAPTHOM
omuOKU ypaBHEHUS DPYHKIIUU

S, =

t y yp. E(t) E(t)"2 t-tcp. (t-tep)™2
1 12,47 11,945 0,53 0,28 -11 121
2 13,06 12,8436 0,22 0,05 -10 100
3 12,52 13,8318 -1,31 1,72 -9 81
4 13,48 14,9096 -1,43 2,03 -8 64
5 13,42 16,077 -2,66 7,08 -7 49
6 16,35 17,334 -0,98 0,96 -6 36
7 20,44 18,6806 1,76 3,08 -5 25
8 21,45 20,1168 1,33 1,76 -4 16
9 23,23 21,6426 1,59 2,52 -3 9
10 26,37 23,258 3,11 9,70 -2 4
11 22,48 24,963 -2,48 6,15 -1 1
12 25,51 26,7576 -1,25 1,55 0 0
7 220,79 | 222,3596 -1,57 36,88 -66 506

[To gaHHBIM TaOJIUIIBI PACCYUTAEM BEPXHIOI U HUYKHIOIO TPAHUILY
WHTEPBAJIBHBIX TPOTHO30B.

36.88
Sr=diz—3" 2.02
|| (13 —7)2
. | _|_ _|_ o - =2,02=1,072=2,165.
Syf=2.02*

HroxHss rpanuna (t = 13): 433,55 - 2,165 = 431,385
Bepxuss rpanuia (t =13): 433,55 + 2,165= 435,715

|| (14 — 7)2
+ + -~ =202%1,063=2194.

Syf = 2.02 * < 506
Huxasas rpaHI/Iua(t = 14): 854,64 — 2,194 = 852,446
BepxHsis rpanuna (t = 14): 854,64 + 2,194 = 856,834

|| (15 — 7)2
+ ————=202%11=27222

Syf=2.02*+ 506
Huxasas rpaHI/Iua(t = 15): 1695,46 — 2,222 = 1693,238
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Bepxwuss rpanuna (t = 15): 1695,46 + 2,222 = 1697,682
[TocTpouM cBoIHY1O UTOroByto Tadmuiry 10.

Ta6nuua 10 - Toyeunbie 1 UHTEPBAIbHBIE MPOTHO3HBIE OLICHKU

t Toueunsriinporuos, Yp(t) HutepBanbubiiinporaos, Yp(t)
Hwxnsiarpanuia Bepxussrpanuna
11 433,55 431,385 435,715
12 854,64 852,446 856,834
13 1695,46 1693,238 1697,682
Bwvi6oow..

[Ipy uHCHONB30BAaHMHU METOJIa HKCTPAIOJAIUU TPEHJOB, OBLI
MOJIydeH TpOrHo3 oOwveMa Beimycka mpoaykiuu OO0 «Boctok —
CEPBHC» Ha TOCIEAYIOIMEe TPH ToAa Pa3IMIHBIMH  CIIOCOOaMHM.
Haubosnee BeposiTHBIM MPOTHO3 Aajia MOJMHOMUANIbHAS (QYHKIUS 2-0U
CTENEeHU Y = 0,0448x* + 0,7642x + 11,136, T.c. CpenHsisi omuoKa
anmpoOKCUMAIlMK ~ HaWMEHbINass, a Kod3(pHUIMEHT JAeTepMHUHAIINU
HanOOJIBIIIHUH. Hanoxenne BJIEMEHTAPHBIX byHKIUN OBLIIO
OCYIIECTBJIEHO C MTOMOII[BIO MPOrPaMMHBIX MPOJTYKTOB
MSExceluAdvance Grapher.B mnepuone ynpexaeHus HaOI01aeTCsS
TEHJICHITUS  YBEJIWYEHUS oObemMa  BBIMYyCKAa  MPOAYKIMU,  YTO
MOJTBEPKAAIOT TOYHBIE W HMHTEPBAIBHBIC ITPOTHO3BI, IMOJYYEHHBIE C
MOMOIILIO aNMIPOKCUMHUPYIONIECH (QYHKITUH.
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Tema 2. AnanTuBHbIE METOAbI B YIIPABJIEHUN TEPPUTOPHATILHBIM
pa3BUTHEM
Teopemuueckas wacmo

AJanTUBHBIE METOJBI TPOTHO3UPOBAHMS TPEACTABISIOT COOOi
noA0Op W aJanTaiyio Ha OCHOBAHUM BHOBb MOCTYMUBIIEH HH(pOpMAIIUU
MOJIEJIEM TIPOTHO3UPOBAHUS. OCHOBHOE CBOMCTBO 3THX METOJIOB: IIPH
NOCTYIUIEHWH HOBBIX JAHHBIX 3HAYE€HHE MPOTHO3a  MEHSETCH,
aJanTUpPysACh K BHOBb NOCTYNUBIIEH HHGOpMAlMU, U CTAaHOBUTCH,
TaKUM 00pa3oM, 00Jiee YyBCTBUTEIIbHBIM K HEH.

K aganTUBHBIM MeETOJAM OTHOCATCS METOJbl CKOJB3SIIIETO
CpPEOHEro, AKCHOHEHUHAIBHOTO CIIIAKUBAHUSI, METOJ TapMOHUYECKUX
BECOB, ABTOPETrPECCHUS U aJIalITUBHBIN TUCKPUMUHAHTHBIN aHAJIU3.

Ckonp3silue cpeIHUE MO3BOJSIIOT CTIaUTh KaK CIy4yaiHbIe, TaK U
nepuoaudYecKue KoJjieOaHMs, BBIIBUTh HMEIOIIYIOCS TEHJICHIIUIO B
pPa3BUTHS MPOIIECCa M MOITOMY CIYKaT BaXKHBIM HHCTPYMEHTOM IMpHU
¢uabTpanuu KOMIIOHEHT BPEMEHHOTO Psa.

IIporHo3Hoe 3Ha4YeHWE NMPU NMPUMEHEHUH CKOJIB3SIIETO CPEIHETO
onpenensercs no GopMyIie CKONb3AIIEH CpeTHEN:

1 f—1n+1
ammte 3
i=t

r7€ N — NEepUO CTIIAKUBAHUS.

I'maBHBIM HEAOCTATOK 3TOrO0 METOJA 3aKJII0YaeTCs B TOM, YTO BCE
BKJIFOUCHHBIC B pacueT JaHHbIC UMEIOT 001uii Bec 1/n.

B OCHOBE METOJa aBTOPETPECCUA JIC)KUT rumnoTe’a
CTAllMOHAPHOCTH  HM3Y4YaeMOrO  SBJIEHUS, TO €CTb COXpPAaHCHUS
CTaTUCTUYECKUX XapaKTEPUCTUK SIBJICHUS 0€3 N3MEHEHUM.

B ocHOBe MeTOma TapMOHMYECKUMX BECOB JICKWUT B3BEIIMBAHUE
CKOJB3AIIEIO  IOKAa3aTesisi, HO BMECTO  CKOJB3AIIEH  CpeaHeHn
UCTIOJIB3YETCS  HJAEA CKOJB3SIIETO TpeHaa. Jlimda ocyuecTBiieHUs
IPOTHO3a JTAHHBIM METOJIOM MCXOIHBIM psia pa3ouBaercs Ha ¢as3nl K.
JI714 OLleHKH ImapaMeTPOB UCTIOIb3YETCA METOJ] HAMMEHBIIIUX KBaJIPaTOB.
3aTeM HaxXOJUTCA CpeAHEe 3HAYCHHUE YinIlo popMyJie:

nj

1
Yim = 4 Z Yim
=1
Jlanee paccuuThIBaIOTCSI MPUPOCTHI 110 (popmyTie:

Wery = f[r+1} -ft
CPGI[HH}I IMPpHUPOCTOB OIIPCACTIACTCA 110 (bOpMy.HeZ
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n—-1

— T
W= Z Covr * Wpiy

=1
rie Cul — rapMoHHYecKue Ko UIIUEHTHI.

Jlanee TPOTHO3UPOBAHUE TMPOU3BOJUTCA TaK XK€, KaK W MpHU
OpPOCTBIX METOJaxX MpPOrHo3a, TO €CTh IyTeM NpuOaBlICHUS K
MOCJIETHEMY 3HAYCHUIO psifia JUHAMUKH CPEAHETO MTPUPOCTA:

YVe=¥y +tw

JIaHHBIT METOJ| TMPOTHO3WPOBAHUS MPUMEHSETCS, KOTrJa €CTh
YBEPEHHOCTh, YTO TEHJCHIIMS B OYyAyIlleM OIUCHIBACTCS TJIABHOM
KPUBOW, TO €CTb B pPsAAY OTCYTCTBYKOT CE30HHBIE M LHKJIWYECKHE
KOJIeOaHusl.

MeToa 3KCIOHEHIIMATBHOIO CriiakuBaHusg. OCHOBHAsA UJES 3TOTrO
METO/Ja COCTOMT B TOM, 4YTOOBI MNpuAaTh OoJiee MO3THUM JaHHBIM
OOJBIINM BeC, 4YeM paHHUM AaHHbIM. OCOOEHHOCTh €TO 3aKII0YaeTCs B
TOM, YTO B TMPOLEAYpE BbIPABHUBAHUA KaXJIOro HAOIIOJCHUS
UCIIOJIB3YKOTCSI  TOJIBKO 3HAQYEHWs] MNPEABIAYIIMX YPOBHEHM psifa
JTUHAMUKH, B3SITBIX C OMPEJICIICHHBIM BECOM.

CriaxeHHO€ 3HaUC€HHUE YPOBHS psifia onpeaeisiercs no gopmyie:

Si=asyi+(l-a)s5;._,,
Anrmuiickuid  yuensli P.I'. bpayH mnpemioxuwi cleayrouryro

q)OpMyJIy pacdcTa 1rapameTpa CriiaKuBaHUA:
2
o =
m+1
B kauectBe YAOBJICTBOPUTCIBHOTO IPAKTHUYCCKOT'O KOMIIPOMHUCCA

peKOMeHIyI0TCS 3HaueHus @ B mpenaenax ot 0,1 mo 0,3.
JUIst TMHEWMHOM MOJICNIH ¥t = Gg + a4t
-Ha9aJIbHBIC YCIIOBHS

1 -

SEJ:an_ aa*fh
2(1-—

SE]= an_—( p a]*fh

DKCIIOHEHIUAJIbHBIE CPETHUE TIEPBOTO U BTOPOT'O MOPSAIKA
S;=a=y;+U-a)=S;_y
[Iporno3s ocymecTBisiercs 1o popmyiJie:
Vi =ag+a; =t
a, = 25 - sH
e [s2 - sF]

IIpumenenue METOJOB TapMOHUYECKUX BECOB "
HKCIIOHEHIIMAIBHOTO CTIaKUBaHUS TPEOYET MpeIBapUTEIHHOTO aHaN3a
BHEIIIHEH U BHYTPEHHEUN Cpejibl MPOTHO3UPYEMOr0 00bEKTA. Pe3ybTaThl
aHaJIu3a ABJISIIOTCS OCHOBAHUEM ISl BBIOOpA aAalTUBHOTO METO/IA.

ady =
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dek‘ﬂ’lbﬂl@CKClﬂ yacmo

L]env:OcBoeHUE METOJIOB rapMOHHMYECKHUX BECOB 1

SKCIIOHCHIUHUAJIBHOI'O CIVIaKUBAHMS.

3aoanue:1locTpouTh TPOTHO3 3HAYECHUM MOKa3aTeIed METOIO0M

rapMmOHHMYCCKHX BECCOB U MCTOJOM 3KCIIOHCHIIHMAJIBbHOT'O CIJIA’)KUBAHUSI.

Xoo pabomoui.

3aoaua 1. Memoo capmonuyeckux ecos
MMeroTcs ciaeayrolue nanabie (Tadnumna 1).

Taomuna 1 — Mcxoauple 1aHHBIE

t

1 2 3 4 5 6 7 8 9 10 11 12

y

211 | 22,6 | 256 | 243 | 269 | 28,7 | 31,8 | 38,1 | 33,7 | 36,5 | 36,7 | 39,1

IIo HNCXOJHBIM JaHHBIM C IIOMOIIBIO MCTOAA TAaPMOHHYCCKHUX BCCOB

MOCTPOUM IPOTHO3 BEJIMUYMHBI MPUOBLIA OT MpoAax mpeanpustus. Jis
ATOTO Pa3o0beM MCXOJHYIO BBIOOPKY Ha (pa3bl, Kaxkaas M3 KOTOPBIX
paBHa 3-M ypoBHsM. JJis Kaxk101 (pa3bl paccunTaem JIMHEUHBIN TPEHI.

y1 = 18,6+2,25% (t=1,2,3)
y,=22,46+0,85*t  (t=2,3,4)
y3=24,3+0,65%t  (t=3,4,5)
V,=22,2342,2%  (t=4,5,6)
ys=24,23+2,45%t  (t=5,6,7)
Ve = 23,46+4,7*t (1=6,7,8)

y7 = 32,63+0,95%t (t=7,8,9)
yg=37,7-0,8%  (t=8,9,10)
Vo=32,63+1,5%t  (t=9,10,11)
y10=34,83+1,3*t  (t=10,11,12)
C mnomMOmp0 NOJYYEHHBIX YPAaBHEHUM OINPEAEISEM 3HAUYCHUE

CKOJIb3AICTIO TpCHOA

Tabmuma 2 — TexHonornueckas Tabnuila pacyeTa 3HAYCHHM

CKOJIb3AIIETO  TpPEHAa, TMPUPOCTOB, BeCOB  HWH(opmaimu u
TapMOHUYECKUX BECOB

t y y(t) [TpupocTthr Bec mi Ilapmonnueckue | Cpenuuit
uHpopMauu Beca Ci IIPUPOCT
mi
1 21,1 20,85
2 22,6 23,63 1,03 0,09 0,09 0,01 0,01




27

3 25,6 25,54 -0,06 0,19 0,10 0,02 0,00
4 24,3 27,85 3,55 0,30 0,11 0,03 0,10
5 26,9 30,76 3,86 0,43 0,13 0,04 0,15
6 28,7 35,65 6,95 0,57 0,14 0,05 0,36
7 31,8 38,04 6,24 0,74 0,17 0,07 0,42
8 38,1 38,95 0,85 0,94 0,20 0,09 0,07
9 33,7 41,22 7,52 1,19 0,25 0,11 0,81
10 36,5 43,36 6,86 1,52 0,33 0,14 0,95
11 36,7 43,87 7,17 2,02 0,50 0,18 1,32
12 39,1 44,05 4,95 3,02 1,00 0,27 1,36

Haiinem cpeaHuii abCOMIOTHBIN NpUPOCT 1O HopMyie:

n-1
W= Z Cris * Wryy = 5,54

Paccunrtaem mporuo3Hbie 3;1_211qu1/151 o ¢hopmyiie:

Ye=Y¥ tw

PesynpraTel nporsosa:

Y, (t=13) = 44,64

Y,(t=14) =50,18

Y, (t=15) =55,72

Takum 00pa3oM, METOJOM TapMOHUYECKUX BECOB ObLIU

CIIPOTHO3MPOBAHBI BEJIMYMHBI, KOTOPBIE COIVIACHO MporHo3y B 13

nepuoe yBenuyatcs ¢ 39,1 no 44,64 u Tak nanee.

3adaua 2. Memoo 3KCnOHEeHYUANbHO20 CeNANCUBAHUS
HmeroTcs cieayrolme qanabie (Tadimma 3).

Tabnuia 3— dakTuueckue faHHbBIE

tyi 1 2 3 4 5 6 7 8 9 10 11 12
yi | 13,88 15,12 | 16,21 | 18,59 | 20,14 | 21,7 | 17,61 | 19,28 | 23,34 | 25,3 | 27,36 | 28,55
CnporHo3upyem (akThyecKue JlaHHbIE Ha TpU MEepuoja c

NOMOIIBIO METOJA YKCIIOHEHIIMAIBHOTO CTJIaKUBAHUSI.
YpaBHEHHE PErPECCUN TPUMET CHEAYIOIIUN BUL:
y =12,58+1,231t
Onpenenum nmapamerp crnamHBaHI/g{ no gopmyue:

o=

_m+1
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Takum oOpazom, MOTYUUM:

o= = 0,154
12+1

Haiinem mnepBoHavalbHBIE YCIOBUSA CpeIHEW apudMeTHuyecKon
ypOBHE# psja no hopMysiam.

S — g, - * {1y

2 (10:— )

SHB=aq *0y

HO,Z[CT&BHB 3HA4YCHUAA, ITOJYYUM CIICAYIOIICC:

1— 0,154
SM—1258-— """ +1,231= 5,809
J 0,154
2 (1— 0,154
SBl=12,558 — 2(1-0154) 1,231 = —0,961

0,154
Haiinem skcroHEHITHAIBHBIE CPETHUE TI0 (PopmyIie:
S;i=asve+ (1l -a)s5_,
581=10,154 = 13,88 + (1 — 0,154)+ 5,82 = 7,06

5E1=0,154 * 7,06 + (1 — 0,154)« (-0,95) = 0,271

[Iporro3 ocymecTBuM 110 GhopMmyIie:

Vi =0g+ay*t

aq = 25M - sH

o
2L [5¥- 5]

[Momy4uum ciiefyromue 3HaYeHHUS:

ag = 2*7,06-0,284 = 13,834
_ 0154
~1-0,154

a; =

€y «[7,06 —0,284] = 1,232

Haiinem nmporHo3Hbie 3HaUeHUs Ha 3 Iepuoa:
Y11 = 13,834 + 1,232 % 13 =20 86
vie = 13,834+1,232*14 = 31,096
viis = 13,834+1,232*15 = 32,328
OnpenennM CrilakeHHOE 3HAYEHUE U OCTPOUM TEXHOJIOTUUYECKYHO

Tabnuny 4.
Tabmuma 4 — Texuomormyeckasd Ta0IUIA JKCIIOHEHIIMATIHHOTO
CIUIAKUBAHUS
tyi Vi S
1 13,88 13,880
2 15,12 14,071
3 16,21 15,288
4 18,59 16,576
5 20,14 18,828
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6 21,7 20,380
7 17,61 21,071
8 19,28 17,867
9 23,34 19,905
10 25,3 23,642
11 27,36 25,617
12 28,55 27,543

VYpaBHeHue perpeccur OyaeT UMEThb CASAYIOMIHA BU/I;
Yo = 12,12+1,143*t

Ys13 = 12,12+1,143*13 = 26,979

Vaa = 12,12+1,143*14 = 28,122

Va5 = 12,12+1,143*15 = 29,265
Buisoowr.
Takum  oOpa3oM, TIPUMEHHB  METOAWKY  SKCIIOHCHIIMAIBLHOTO
CTJIaKMBaHUs ObUT TOJIYYeH MPOTHO3 Ha MOCJIEAYIOIHNE TPH Teproja 2
paznMuHbBIMU criocobamu. O6a crocoba mokaszaiu yBeJlIHMdYeHue odObema
nponax. Taxxke B Xole JaHHOM J1abopaTopHON palbOThl  OBLIO
ONpEACICHO, YTO aJalTHBHBIC METOABI OOJiee ONTHUMAIBbHBI, TaK Kak
MO3BOJISIIOT  CTPOHWTH CaMOKOPPEKTUPYIOIIHUECS MOJEIH, KOTOpHIC,
YUUTBIBasl pe3yJbTaT TPOTHO3a, CACIAHHOTO Ha MPEAbIAYIIEM IIare,
CIIOCOOHBI OIEPAaTUBHO PEarupoBaTh Ha W3MEHSIOIIMECS YCIOBUS W Ha
TOM OCHOBE JaTh Ha OJMWXKAWUIIYyI0 TEpCIEeKTUBY Oo0jee TOYHbIE
IIPOTHO3BI.
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JlaGopaTtopunasi padora Ne2 MeToabl ynpaBJjieHHsl JAHHBIMH 110
IKOHOMMYECKOU TMHAMUKH

Tema 3.Ce30HHBbIE KOJIe0aHNs B YIIPABJIEHUN TEPPUTOPUSIMH
Teopemuueckas uacms

CyliecTByeT HECKOJIbKO TMOAXOJIOB K aHAIU3y CTPYKTYpbI
BPEMEHHBIX PSAJIOB, COJIEPKAIINX CE30HHBIC U IUKINYECKUE KOJIeOaHMUs.
Pacuer 3HaueHWI CE30HHOW KOMIIOHEHTBI IIPOU3BOAUTCS METOIOM
CKOJIB3SIIEN CpelHen U IIOCTPOEHUE AU TUBHOU 158105
MYJIbTUIUIUKATUBHOM  MOJENIM BpEeMEHHOro psjaa. OOmuii BuUA
aJINTUBHON MOJIEIIN:

Y=T+S+E.

OTa MoOJenb TpeanoiaracT, 4YTo KaXXIbli YPOBEHb BPEMEHHOTO
psAla MOXET OBbITh NPEACTaBICH Kak mnpousBeieHue TpeHjaoBou (T),
cezonnoi  (S) wm cuyuwaiitHon (E) kxommoHeHT. OOmmMiA  BHJ
MYJIbTUIUIUKATUBHON MOJICTU BBITJISIIUT TAK:

Y=T*S*E.
[Iporecc mocTpoeHUsI MOACIH BKJIFOYAET CIETYIOIINE dTAIbI:
1) BEIpaBHUBAaHHME UCXOJIHOTO Psiia METOJIOM CKOJIB3SIICH CpeTHEH;
2) pacyeT 3HaUYCHUN CE30HHON KOMIIOHCHTHI S;
3)ycTpaHEHHE CE30HHOM KOMITOHCHTHI M3 HMCXOJHBIX YpPOBHEH
pslla, TOJydYeHHE BBIPOBHEHHBIX MaHHBIX (T+E) B ammutuBHOW uiu
(T*E) B MyJIbTUIIJIMKATUBHON MOJEIH;
4) aHAJIMTUYECKOE BBIpABHUBAHUE YpOBHEH U cueT 3HaueHHd T cC
UCIIOJIb30BAHUEM TTOJTYUYCHHOTO YpaBHEHUS TPEHIA;
5) pacyeT monmy4yeHHBIX 110 Mojenu 3HadeHui (T+S) nmm (T*S);
6) pacdeT aOCOJIIOTHBIX MJIM OTHOCUTEIBHBIX OITHOOK.

[Ipouecc MPOTHO3UPOBAHUS 1o aaIUTUBHOM u
MYJIbTUIUIUKATUBHON MOJENISIM HMEET OTIUYHsA, OOYCIIOBJICHHBIC
crietnpuKoil MojeeH.

IIpaxmuueckasn yuacmo

[lenv: M3ydyeHne METONOJIOTUYECKOW OCHOBBI ITPOTHO3UPOBAHUS
CE30HHBIX KOJICOaHUH.

3aoanue:IlocTpouTh TMPOTHO3 3HAUCHUIN MOKa3aTeNIel C Y4yeToM
CE30HHOCTH.



Xoo pabomei.

Hcnonb3yst maHHBIE O JUHAMUKE 00BEeMOB Tpodax 3a 21 mecsil,
ONpeJeIUTh IIPOTHO3HBIC 3HAYCHHUS O00BEMOB MPOJAXX HAa 7 MECSIIEB C
y4ETOM CE30HHOCTHU. /{aHHbIe NpuBeIcHBI B TabmuIe 1.
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Tabnuna 1 — dakTudeckue JaHHbIE 00BEMOB ITPOIAK

Bpewms Ne mecana dakTryeckre JaHHbIE 00BEMOB MPOJIAXK
1ron
HroHb 1 4500
Uronb 2 4735
ABrycT 3 3026
CeHTs6pb 4 3258
OxTs10pB 5 2507
Hos6pb 6 1199
JexaOpb 7 1049
2 ron
SuBapp 8 2753
deppanb 9 3105
Mapt 10 4232
Arnpenb 11 4103
Maii 12 4400
WroHb 13 4255
Uronb 14 5720
ABrycr 15 2640
CeHTs0pn 16 2150
OxTs6pB 17 2300
Hos16ps 18 1468
JexaOpb 19 2670
3ron
SHBapn 20 2049
®deBpanb 21 4238
[TonbepeM  KOMOMHUPOBAHHYI)  (PYHKIIMIO,  OMHUCHIBAIOUIYIO

3aBUCMMOCTh 00ObE€Ma MPOU3BOJCTBA MPOAYKIUU NPEANPUSITUS OT

BPEMEHHU:

paboThI MPEICTaBUM B TaOIHUIIE 2.

yi=a+ucos(2a/n)t+vsin(2n/n)t
Haiinem mapameTpsl JaHHOTO YpPaBHEHHUSI C MOMOIIbIO (YyHKIIMH
«ITounck pemenus» mporpaMMmHoro mpoaykra MS Excel. Pesynprars
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Tabmuma 2 — TexHomornyeckas TabauIa Al pacuera mapamMmeTpoB
KOMOMHUPOBAHHOUN (YHKIUU

t y a u v Yp(t) OcraTku KBazpar ocraTkoB
1 4500 3459,13 -25,66 -7,20 3432,49 1067,51 1139579,48
2 4735 3405,85 1329,16 1766653,10
3 3026 3379,20 -353,20 124750,82
4 3258 3352,56 -94,56 8940,96
5 2507 3325,91 -818,91 670617,70
6 1199 3299,27 -2100,27 4411127,18
7 1049 3272,62 -2223,62 4944504,62
8 2753 3245,98 -492,98 243029,34
9 3105 3219,34 -114,34 13072,70
10 4232 3192,69 1039,31 1080161,64
11 4103 3166,05 936,95 877879,80
12 4400 3139,40 1260,60 1589103,67
13 4355 3112,76 124224 1543161,97
14 5720 3086,12 2633,88 6937349,44
15 2640 3059,47 -419,47 175955,91
16 2150 3032,83 -882,83 779383,23
17 2300 3006,18 -706,18 498693,99
18 1498 2979,54 -1481,54 2194956,43
19 2670 2952,89 -282,89 80029,23
20 2049 2926,25 -877,25 769567,97
21 4238 2899,61 1338,39 1791298,29
Cymma 66487 31639817,45

Hckomass koMOMHUpPOBaHHAs (PyHKLIMS UMeeT BUI: vy = 3459,133 —

25,661cos(2n/n)t -7,201sin(2w/n)t
KOMOMHUPOBaHHAs

I'paduuecku
3aBUCHUMOCTh 00BEMOB MPOJIAXK OT BPEMEHH, MPEJACTaBICHa HA PUCYHKE

1.

byHKIIHS,

OIIMChIBArOIIas

7000
6000
5000
4000
3000
2000
1000

» —— DaKTUYECKME JaHHble obbema

"4

12 3 456 7 8 9101112131415161718192021

npoaa

== TeopeTnyecKoe ypasHeHue
KombuHMpOBaHHOIO TpeHaa

Pucynok 1 — Anmpokcumaiiysi 3aBUCMMOCTH TOKa3aTesst 00bema
POJIa’K OT BPEMEHU C MOMOIIBI0 KOMOMHUPOBAHHON (PYHKIIMU
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Jlanee cmporHo3upyeM o0beM MIPOJak Ha 7 MECSIEB C y4ETOM

Ce30HHOCTH (Tadymia 3).
Tabmuma 3 — [{luaamuka 00beMOB ITPOJAK

t y yt-1 yt-2 yt-3 yt-4 yt-5
1 4500
2 4735 4500
3 3026 4735 4500
4 3258 3026 4735 4500
5 2507 3258 3026 4735 4500
6 1199 2507 3258 3026 4735 4500
7 1049 1199 2507 3258 3026 4735
8 2753 1049 1199 2507 3258 3026
9 3105 2753 1049 1199 2507 3258
10 4232 3105 2753 1049 1199 2507
11 4103 4232 3105 2753 1049 1199
12 4400 4103 4232 3105 2753 1049
13 4355 4400 4103 4232 3105 2753
14 5720 4355 4400 4103 4232 3105
15 2640 5720 4355 4400 4103 4232
16 2150 2640 5720 4355 4400 4103
17 2300 2150 2640 5720 4355 4400
18 1498 2300 2150 2640 5720 4355
19 2670 1498 2300 2150 2640 5720
20 2049 2670 1498 2300 2150 2640
21 4238 2049 2670 1498 2300 2150

[TocnenoBaTenbHOCTh KOAID(DUIIMEHTOB aBTOKOPPEISIIUU YPOBHEM

IEPBOTO,

4.

Tabnuua 4 — Koa¢dunrieHTsl aBTOKOppEsUn

BTOPOTO

U TOCIEeAYHOLINX
aBTOKOPPEIAIIMOHHON (DYHKIIMEN BPEMEHHOTO Jiara.
3HadyeHust Ko3POUITMEHTOB KOPPEIISIIUY PEACTABICHBI B Ta0IUIIE

MMOopsAAKOB

HAa3bIBAIOT

Jlar

KoaddrmueHT aBTOKOppEsIIH

0,53

0,28

-0,10

0,44

-0,67

0,60

0,31

-0,03

O (0N |w| (N (-

-0,41

[ERN
o

0,60

[EEN
[N

0,27
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12 -0,07
13 0,60
14 0,26
15 0,58

[To rtpadmky wmcxomHoro psjga (pucyHOK 1) W 3HAYCHUSAM
ko3 PuImeHTa  aBTOKOPPEJSIIIUM  MOXKHO  yCTAaHOBUTh  HAJIM4YHE
NPUOTU3UTEHLHO PAaBHOW aMIUTUTYAbl KOJI€OaHUNU. DTO CBUIETEIHCTBYET
O BO3MOXXHOM CYIICCTBOBAaHMHM B psAJe aJIUTHBHOM  MOJIEIH.
Paccuutaem ee koadduieHTsl B TabIUIIE 5.

Tabnuna 5 — PacueTr BbIpoBHEHHBIX 3HaueHWil T u ommbok E B

aJTUTUBHON MOJEIIHN

t y Si T+E=Yt-Si T T+S E=Yt-(T+S)

1 4500 554,15 3945,85 3432,49 3986,64 | -554,15
2 4735 -1342,03 6077,03 3405,84 2063,81 | 1342,03
3 3026 847,55 2178,45 3379,20 4226,75 | -847,55
4 3258 710,38 2547,62 3352,56 4062,93 | -710,38
5 2507 -770,05 3277,05 3325,91 2555,87 | 770,05

6 1199 554,15 644,85 3299,27 3853,42 | -554,15
7 1049 -1342,03 2391,03 3272,62 1930,59 | 1342,03
8 2753 847,55 1905,45 3245,98 4093,53 | -847,55
9 3105 710,38 2394,62 3219,34 3929,71 | -710,38
10 4232 -770,05 5002,05 3192,69 2422,64 | 770,05

11 4103 554,15 3548,85 3166,05 3720,19 | -554,15
12 4400 -1342,03 5742,03 3139,40 1797,37 | 1342,03
13 4355 847,55 3507,45 3112,76 3960,31 | -847,55
14 5720 710,38 5009,62 3086,12 3796,49 | -710,38
15 2640 -770,05 3410,05 3059,47 2289,42 | 770,05

16 2150 554,15 1595,85 3032,83 3586,97 | -554,15
17 2300 -1342,03 3642,03 3006,18 1664,15 | 1342,03
18 1498 847,55 650,45 2979,54 3827,09 | -847,55
19 2670 710,38 1959,62 2952,89 3663,27 | -710,38
20 2049 -770,05 2819,05 2926,25 2156,20 | 770,05

21 4238 554,15 3683,85 2899,61 3453,75 | -554,15
22 1531 -1342,03 2872,96 2872,96 1530,93 | 1342,03
23 3694 847,55 2846,32 2846,32 3693,87 | -847,55
24 3530 710,38 2819,67 2819,67 3530,05 | -710,38
25 2023 -770,05 2793,03 2793,03 2022,98 | 770,05

26 3321 554,15 2766,39 2766,39 3320,53 | -554,15
27 1398 -1342,03 2739,74 2739,74 1397,71 | 1342,03
28 3561 847,55 2713,10 2713,10 3560,65 | -847,55
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3aMEeTHUM, YTO MPOTHO3HOE 3HAYEHUE YPOBHS BPEMEHHOI'O psijia B
aJIIMTUBHON MOJIEJIA, UICKOMOE COTJIACHO YCJIOBHSIM 3aJ1a4d — 3TO CyMMa
TPEHJIOBOW W CE30HHOM KOMIIOHEHT: PaccunMTaeM MpPOTHO3HBIE 3HAYCHUS
00BEMOB MPOJax 10 OKTAOps 3-ero roja B Tadiuie 6.

Tabnuna 6 —PacyeT mporHO3HbBIX 3HAUCHUN 00bEMOB MTPOJAK

t y Si T+E = Yt-Si T T+S E=VYt- (T+S)
1 4500 | 554,1468 39458532 3432,489 3986,636 -554,1468
2 4735 | -1342,03 6077,03 3405,845 2063,815 1342,03
3 3026 | 84755 2178,45 3379,201 4226,751 847,55
4 3258 | 710,3766 25476234 3352557 4062,933 -710,3766
5 2507 | -770,047 3277,047 3325913 2555,866 770,047
6 1199 | 554,1468 644,8532 3299,268 3853,415 '554,1468
7 1049 | -1342,03 2391,03 3272624 1930,594 1342,03
8 2753 | 84755 190545 324598 409353 847,55
9 3105 | 710,3766 2394,6234 3219,336 3929,713 710,376
10 4232 | -770,047 5002,047 3192,692 2422,645 770,047
11 4103 | 554,1468 35488532 3166,048 3720,194 '554,1468
12 4400 | -1342,03 5742,03 3139,403 1797373 1342,03
13 4355 | 847,55 3507,45 3112,759 3960,309 847,55
14 5720 | 710,3766 5009,6234 3086,115 3796,492 710,376
15 2640 -770,047 3410,047 3059,471 2289,424 770,047
16 2150 | 554,1468 15958532 3032,827 3586,974 554,1468
17 2300 | -1342,03 3642,03 3006,183 1664,153 1342,03
18 1498 | 84755 650,45 2979,539 3827,089 847,55
19 2670 | 710,376 1959,6234 2952,894 3663271 710,376
20 2049 | -770,047 2819,047 2926,25 2156,203 770,047
21 4238 | 554,1468 3683,8532 2899,606 3453753 554,1468
22 1531 | -1342,03 2872,96193 2872,962 1530,932 1342,03
23 3694 | 84755 2846,31778 2846,318 3693,868 847,55
24 3530 | 710,3766 2819,67362 2819,674 3530,05 710,376
25 2023 | -770,047 2793,02947 2793,029 2022,982 770,047
26 3321 | 554,1468 2766,38532 2766,385 3320532 554,1468
27 1398 | -1342,03 2739,74117 2739,741 1397,711 1342,03
28 3561 | 847,55 2713,09702 2713,097 3560,647 847,55

Takum 00pa3oM, TOUEUHBIE OLEHKH MPOTHO3a C YYETOM CE30HHBIX
KOJIEOAHUI UMEIOT CIEAYIONINE 3HAUCHUS:

y(22) = 1531, y(26) = 3321,
y(23) = 3694, y(27) = 1398;
y(24) = 3530; y(28) = 3561.

y(25) = 2023:
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Bwisoow..

B pe3ynbTaTe BBINIOTHEHHON Ja00OpaTOpHOM pabOThI, HAMU OBLIU
M3Y4YEHbl OCHOBBI IIPOTHO3MPOBAHHMS C Y4YE€TOM CE30HHOCTH, |
oTpeieNIieHbl MPOTHO3HbBIE 3HAUYCHMsI HA KOHKPETHOM ITpUMeEpe.

Tema 4. IIlporHo3upoBaHue TEPPUTOPHATIBLHOIO PA3BUTHUS Ha
OCHOBE MHO’KECTBCHHOI JIMHEHHOW perpeccuu
Teopemuueckas uacmo

B skoHOMHYECKMX HCCIEAO0BAHUAX YaCTO U3YyUYaIOTCS CBSI3U MEXKIY
CJIy4YallHBIMM M HECIyYalHbIMU BEJIMYMHAMM. TakKue CBS3U HA3BIBAIOT
PETrPECCUOHHBIMM, & METOJI UX U3YUEHUS - PETPECCUOHHBIM aHAIIA30M.

DKOHOMHUYECKHE SBJICHUS OMPEACIISIIOTCS, KaK IIPaBUIIO, OOJIBIIIIM
YHCJIOM COBOKYITHO JACHCTBYIOMMX (haKTOpOB. B CBsI3M ¢ ATUM dYacTo
BO3HUKAET 3a7aya MCCIAEI0BaHUS 3aBHCHMOCTH OJIHOM IepeMeHHON Y
OT HECKOJIBKUX OOBSACHSIOMMX MEPEMEHHBIX X1, Xp,..., X, JTa 3a7a4a
pelIaeTcsl ¢ MOMOILBIO MHOKECTBEHHOT'O PETPECCUOHHOIO aHAJIN3a.

B o6meii popme npsMOTUHENMHOE YpaBHEHHE PETPECCUU MMEET
BU/I.

y:a0+b1X1+b2X2+. ...... +DXm,

re Y - pe3yJbTaTUBHBIM MPU3HAK, UCCIIeIyeMas IepeMeHHas;

Xj - 0003HaueHue (akTopa (He3aBUCUMAs TIEpEMEHHAs);

m - ob1iiee unciio pakTopos;
g - MOCTOSIHHBIN (CBOOOHBIN) WIEH YpPaBHCHUS;
bi- ko3¢ dutmeHT perpeccuu npu axrope.
VYBenuueHue pe3yibTaTUBHOTO MpU3HAKA Y TPU HU3MEHEHUH
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daxkTopa X; Ha eOUHUIy paBHO Ko3(pduiueHty perpeccun b; (c
MOJIOKUTEJILHBIM 3HAKOM ); YMEHBIIICHHE - (C OTPUIIATEIbHBIM 3HAKOM).

B wmarpuunoit (Qopme Moaenb MHOXECTBEHHOW JIMHEHHOMU
perpeccuu 3amuIueTcs CIeIyomuM 00pa3oM:

Y=Xb+eg,

rae Y =(Y,Y.Y)" - MaTpulia—CcTOJIOCl 3HAYEHUU 3aBUCUMOUN

nepeMeHHoM pazmepa N (3Hak «T» 03HAYaeT TPAHCIIOHUPOBAHHME);
|_1 X1 X ...le-|

X:||1 Xpy Xy X

2m

- MaTpulla 3HAYCHHH, OOBSCHSIOIINX

|_1 an Xn2 "'XnmJ

IePEMECHHBIX;
b=(b,b,..b )" - MaTpuma—cToa0el (BEKTOp) mapaMeTpoOB pa3zMepa
0 1 m

m+1;

€ =(g,,-&,) - MATPUIA—CTOIOEI] (BEKTOP) OCTATKOB pazmepa N.

B 3aBucumoctH OT umcia  (HAKTOPOB, BIMSIONIMX  Ha
pPE3YJbTATUBHBIN MOKA3aTelb, PA3JWYalOT MAPHYID U MHOXKECTBEHHYIO
perpeccum.

[Tpu oreHKe mapaMeTpoB YypaBHEHHs perpeccun (Bekrtopa b)
OPUMEHSIETCS. METOJI HAUMEHBIIIUX KBAJIPATOB: HEU3BECTHHIE MAPAMETPHI
BBIOMPAIOTCS TakKUM O0pa3oM, YTOObI CyMMa KBaJpaTOB OTKJIOHEHHUH
(aKTUYECKUX 3HAYECHUM OT 3HAYEHUM, HAWJICHHBIX IO YPaBHEHUIO
perpeccun, ObLJTa MUHUMAJIHOM:

E=Y(y, —vy..)? =(Y = Xb)(Y = Xb)" — min

Pemennem 3Toil 3agaun sIBiIsieTcs BEKTOp b = (XT X) ' XTY.

OrieHKa KayecTBa PErpecCUOHHOIO YPAaBHEHUSI OCYIIIECTBIISETCS 110
COBOKYIMMTHOCTH KPUTEPHUEB  aJIEKBATHOCTH MOJEIH  (HAKTUUECKUM
YCJIOBUSIM M CTATUCTUYECKOU TOCTOBEPHOCTH PErPECCHM:

- CpedHsis OTHOCUTEIbHAs OIIMOKa anmpoKcMMaluu (He J0JDKHA
npeBbIath 12%):

1 O
a = - 2: Yi Yy |.100% :
n Yi
2
- ko3dduuuent gerepmuHanuu R°  xapaktepusyeTr  JOJIIO
BapUallMu 3aBUCUMOW MEPEMEHHOM, OOYCIIOBICHHOW perpeccuen Wiu

N3MECHYHUBOCTBIO O6’bHCHHIOIHI/IX MNCPCMCHHBIX !
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) Z(yi_yxi)z

R =1

Zl(yi -y)°

UYem OGmoke R° K emuHHIE, TeM Jdydllle TOCTPOCHHAs
perpeccuoHHas MOJIEh OTIMCBHIBACT 3aBUCUMOCTb MEXTY
OOBACHSIOIIMMH U 3aBUCUMON TIEPEMEHHOM;

- B IIPOLECCE OIEHKM KAdyeCcTBA PErpeccuu MPOBEPAETCS
3HAYMMOCTb ypaBHEHUs perpeccuu u ero koddduimento. Ha ocHoBe
JUCTIEPCUOHHOTO aHalIn3a CPaBHUBAIOTCS OOBSCHEHHAs M OCTATOYHAas
JUCIIEPCUU Ha OJIHY CTENeHb CBOOOABI ISl pacuera 3HaueHus F —
kputrepusi Duiiepa, HUCMOJb3YEMOro ISl OLICHKM  3HAYUMOCTH
yYpaBHEHUSI perpeccu. 3HAYUMOCTh KOA(D(HUIIMEHTOB perpeccuu
npoBepsieTcst Ha ocHOBe t-kputepust CTbhrOJIEHTA.

B JIMHEUHOM MOJIEJIN MHOKECTBECHHOM perpeccuu
9y =by +bX +..+bAy  KOIPOHUIMEHTB perpeccud b; XapakTepHu3yroT
CpeaHee HU3MEHEHHE pe3yjbTara ¢ H3MEHEHHUEM COOTBETCTBYIOIIETO
dakTopa Ha €QUHUIY MPU HEU3MEHHOM 3HAYEHUU APYTUX (HaKTOpPOB,
3aKpEIUICHHBIX Ha CPEHEM YPOBHE.

Ha mpakTtuke yacTto ObIBae€T HEOOXOIMMO CpPABHUTH BIIMSHUE Ha
3aBUCHUMYIO TIEPEMEHHYIO PAa3JIUYHBIX OOBSICHSAIOIIMUX MEPEMEHHBIX,
KOrJla TMOCJICAHUE BBIPAKAIOTCS Pa3sHbBIMU €IWHUIIAMU Hu3MepeHus. B
ATOM CJIydyae€ HCHOJB3yIOT CTaHAapTU30BaHHbIE KOI(PHUIIMEHTHI
perpeccud P 1 ko3pbunueHTs! 3aactuanoct J;i (1I=1, 2, ..., m).

YpaBHeHUE perpeccuu B CTaHIAPTU30BAHHON (opMe O0OBIYHO
OPEACTABIISIIOT B BUJIE:

t=B-t,+B-t,+..+Pn-t, +&,

rae t, ==Y ="~ % _ cTaEmapTH30BaHHBIEC IEPEMEHHBIE.

y o, X o,
3aMeHUB 3HaueHWs y Ha ly, a 3HayeHHs X Ha t, TOJNydaeMm

HOPMHUPOBAHHbBIC, UJIA CTAHIAPTU30BAHHBIEC IEPEMEHHBIE.

B pesynbpTare Takoro HOpMHUPOBAHUS CPEAHUE 3HAUYCHHS BCEX
CTaHJIapTU30BAHHBIX TMEPEMEHHBIX PAaBHBI HYJIO, a JUCIEPCUU PABHBI
€IMHUIIE, TO €CTh ty =ty =...=tyn =0, 61 =0y1 =...=0yn =1.

KoaddurmeHTsl 0OBIYHON («UHUCTOM») PErpeccuu CBSI3aHBI CO
CTaHJIapTU30BAHHBIMU KOA(DPUIIMEHTAMH CIICIYIOIIUM COOTHOIICHUEM:

o
b =B, —L.
=B

X1
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CrangapTuzoBaHHble KO3(G(PUIMEHTHl MOKA3bIBAIOT, HA CKOJIBKO
CTaHJIAPTHBIX OTKJIOHEHUU (CUTM) M3MEHHUTCS B CpPEHEM pe3yJibTar,
€CJIM COOTBETCTBYIOIIMI (DAKTOp X; MU3MEHUTCS Ha OJHO CTAaHIAPTHOE
OTKJIOHEHHE (OJIHY CUTMYy) IPU HEU3MEHHOM CPEAHEM YPOBHE JIPYTHUX
dakTopoB. CpaBHHBasi CTaHAAPTU30BaHHbIE KOIPDUIMEHTHI JPYr C
JIPYroM, MOXXHO PaHXUpPOBATh (PAKTOPHI MO CUJIE MX BO3ACHCTBUS Ha

pe3yJbTar.
KoadgduimeHT 31acTUUHOCTH pacCUUTHIBACTCS IO PopMyJie:
X
g=1'(x)_
y ]
rne  f'(X) - npouwsBogmas, XxapakrTepu3ylomias COOTHOLIEHHE

IIPUPOCTOB pPEC3yJIbTaTa H q)aKTopa JJIA COOTBCTCTBYIOHIeﬁ q)OpMBI
CBJsI3MH.
Cpe):[HHe KOB(I)(I)I/IHI/IeHTBI QJIACTUYHOCTH HAXOIAT I10 (I)OpMy.TICI
— Xi
9 - = bi C—
y

YXi
Xi

KoadduiueHT 31acTHYHOCTH TTOKA3bIBAET, HA CKOJIBKO MPOILICHTOB
(oT cpenmHeil) U3MEHUTCS B cpeaHeM Y TMpHU YBEIUYEHUU TOJIBKO
dakTopa X; Ha 1%.

IIpu SKOHOMETPHUYECKOM MOJICJIMPOBAHUH pEAIBbHBIX
DKOHOMHYECKMX  mpoueccoB  npeanoceuikn  KIIMMP  Hepenko
OKa3bIBAIOTCA HAPYIICHHBIMU: JIHUCIIEPCUU OCTAaTKOB MOJIEJIA HE
OJIMHAKOBBI  (T€TEPOCKEAaCTUYHOCTh OCTATKOB) WJIM HAOJIOJaeTCs
KOppeJsiqsa MEXIYy OCTaTKaMyh B pa3HblE MOMEHTBI BpPEMEHH
(aBTOKOppETUPOBAHHBIE OCTATKH).

IIpoBepuTh MOJIENIb HA TETEPOCKENACTUIHOCTh MOYKHO C IIOMOIIBIO
CIEAYIOIIUX TECTOB: paHroBou koppemsiunu Crnupmena; [Nomadenbaa-
KBannra, VYaiira, I'mensepa. B ciy4dae BBISIBJICHUS
rETePOCKETACTUYHOCTH OCTAaTKOB I OLECHKH IapaMETPOB PErPECCHU
UCIIOJIB3YyeTCsl 0000IEHHBIN MeTO] HauMeHbIUX KBagapaToB (OMHK).

Biusinue pe3ynbTaToB NpeablIylIIuX HAOIIOJICHUN HA pe3yabTaThl
MOCIEAYIONIUX MPUBOJIUT K TOMY, YTO CIy4alHbIe BETUUYUHBI (OIITHOKH )
€ B PETPECCUOHHOM MOJICIN CTAHOBSTCSA 3aBUCUMBIMHU. Takue MOIEIIN
HAa3bIBAIOTCS MOJICJISIMUA C HATMYUEM ABTOKOPPENSALIHHU.

Kak mpaBuiio, eciaum  aBTOKOPpEISLMS  MOPUCYTCTBYET, TO
HauOoJbIIee BIUSHUE Ha TMOCJIEAYyIollee HAONIOJICHUE OKa3bIBACT
pe3yJbTaT mnpeabiayniero HaobmoaeHus. Hanuuwe aBTOKOppensuu
MEXIY COCEIHHUMH YPOBHSMHU PsAJla MOXKHO ONPEICIUTh C MOMOIIBIO
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tecta Jlapouna-Yorcona. PacuerHoe 3HaueHue kputepusi JlapOuna-
Yotcona onpeaensiercs no Gpopmyiie
Z(Si —£,)°
d =—i=2
2
u HaxoauTca B uHTepBajue ot 0 mo 4. [lo Tabnuiam KpUTUYECKUX
Touek pacnpeneneHus JlapOuHa-YoTcoHa I 3aJaHHOIO yPOBHS

sgagunmoctn O =0,059, uypcna wabmrogenmii (N) M KoaMyecTsa
OOBSACHSAIOMIMX TIEPEeMEHHBIX (M) HAXOAAT TOPOTOBHIC 3HAYCHHS
d.(HmKxHssA rpanna) U d,(BEpXHSS TpaHUI).

Ecnu pacuetHoe 3HaUYEHHUE:

d,<d<4-d,, TO rumore3a 00 OTCYTCTBHU aBTOKOPPEISAIUU HE
oTBepraercs (MpUHUMAETCS);

d,<d<d, wIM 4-d,<d<4-d,, TO BOmpOC 00 OTBEPKCHUHU WIIH
OPUHATUU THUIIOTE3bl OCTAETCS OTKPBITHIM (pacyeTHOE 3HAYCHUE
NONAJAET B 30HY HEOIPEIEICHHOCTH);

0<d<d,, TO NPUHUMACTCS ANbTCPHATUBHAS TUIIOTE3a O HATUYUU
MOJI0KUTEIIBHON aBTOKOPPEIISIIINN;

4-d,<d <4, TO IPUHUMAETCS AIBTEPHATHBHAS TUIOTE3a O HAJTUYHUH
OTPHUILIATEIILHOW aBTOKOPPEIISALINU.

Henocrarok Tecra JlapouHa—Y 0TCOHA 3aKJIFOYAETCsl B TOM, YTO OH,
BO-TIEPBBIX, COAEPKUT 30HBl HEONPENECICHHOCTH;, BO-BTOPBIX, OH
MO3BOJISIET BBIABUTH HAJIWYUE ABTOKOPPEISIIUA  TOJBKO  MEXKIY
COCECIHUMH  ypOBHSIMH, TOrJa KakK  aBTOKOPPEISLHUS  MOXET
CyIIECTBOBaTh W MEXAy 0OoJiee OTHAICHHBIMU  HaOIIOJACHUSAMMU.
[TosToMy, Hapsny ¢ TectoM JlapOuHa-YoTcoHa Il MPOBEPKU HATUUUS
aBTOKOPPEJSIIIUU UCTIoNb3ytoTcs TecT cepuit (bpeyma—I ondpu),Q-Tect
JIstounra—bokca u gp. Haubosiee pacnpocTpaHEHHBIM MOPHUEMOM
YCTPAHEHUSI ABTOKOPPEJSIMM BO BPEMEHHBIX pAax  SBISETCS
MMOCTPOEHHUE ABTOPETPECCUOHHBIX MOJEIIEH.

Ilpaxmuueckasa wacmo

[Jenb: OCBOCHHE METOAMKU IIPOTHO3UPOBAHUS [OKAa3aTeyed ¢
IIOMOIIBI0 MHOXECTBEHHOMN JIMHEWHON PETPECCUM.
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3adanue: IOCTPOUTH MIPOTHO3 3HAUYCHUH TTOKa3aTeNel ¢ MOMOIIbIO
MHO>KECTBEHHOW JIMHEWHOM PETrPECCUU, UCIHOJIb3yS NPOrPAMMHBIE
npoaykTel MSExcel n maker IBMSPSSStatistics.

Xoo pabomoei.
HMeroTcss MaHHBIE O JAMHAMUKE 3aBUCMMOM BENMMYMHBI Y W 5

HE3aBUCHUMBIX nIepeMeHHbIX X1-X3.

Tabnuua 1 — McxonHble TaHHBIC JJ11 MOCTPOCHUS PErPECCUOHHOMN

MOJIEITN
Ton CpennemecsiuHast Jlenexxubie O0wem pabor, [Inatueie OcHOBHBIE MNuBecTnuyu B
peanbHas JIOXOJTBI BBINTOJTHEHHBIX yCIyru donBI OCHOBHOM
3apaboTHas 1iata HacejleHus, o BUgy HaceJeHn 110 TOJTHOM KanuTall
(X1), pyo MITH.pY0. (X2) JEATENBHOCTH | [0 BO BCEX YIETHOM (B pakTHyecku
"CTpouTensCTB KaHallax CTOMMOCTH (Ha I CTBOBABIIH
o" peanusarn KOHeIl ToJia), X
(Bv(baKTH‘IeCKH uu, MIH. py6.(Xs) LeHax),
ACUCTBOBABIIMX | nrH.pyYO. MIH.py6. (V)
[ICHAaX), (X4)
MITH.py0. (X3)
2000 1320.6 4996 2067,1 554 39748 1398
2001 1453.6 22397 2202.3 2075 137988 5425
2002 3973.7 49471 4372.5 5968 249278 10112
2003 4889.1 61301 6041.2 7750 246170 15198
2004 5475.9 74305 7125.6 10819 259718 17865
2005 6924.9 94752 10257.2 15211 290680 23241
2006 8856.8 120575 14665.9 18644 327734 33523
2007 11437.4 158697 20444.9 23828 360692 46752
2008 12487.7 174655 19970.0 26153 399626 41183
2009 14006.5 198448 23305.9 29025 410368 44836
2010 14890,1 199500 24053,7 30190 429671 46759
2011 15019 219780 24591 31763 432650 47635

Uccnenyem 3aBucumocth YOT ¢aktopoB XI1-X5. [lna storo
IIOCTPOUM YPAaBHEHUE JMHEWHON MHOKECTBEHHOW PErpecCUM JBYMs
croco0amu:

- MAaTPUYHBIM CITIOCOOOM;

- B cpene Excel ¢ momolpto cnenuaibHON QyHKIIMH.

B pesynbpTare peanuzanuii MaTpUYHOTO CIOCO0a ObUTM TOJTYUYEHBI
CJIEIYIOIINE TaHHbIE.

b = (bo, by, ...,bm) — MaTpHLA-cTONGEL TAPAMETPOB YPABHCHHUSL.

Jlns TpaHcrionnpoBaHus MaTpuilel B MicrosoftExcel neo6xomumo
IIPOU3BECTH CIIEAYIOLINE IEUCTBHUS:

1) BeimeauTh quanas3oH, BKIFOYAOIIMN MaTPHILY, KOTOPYIO HYKHO
TPaHCIIOHUPOBATh;

2) Kommposarts ero;
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3) BeiOpate  cBoOOmHYIO  suciiky—  [IpaBka—CrernuanbHas
BCTaBKa;

4) OtmetuTtsh «3HaueHus» U «Tpancrnonuposath» — OK.

Hns  npousBeneHWs  ONEpalMd  HAA  MaTpulaMH  MOYKHO
UCTI0JIB30BaTh cieaytomme ¢pynkun MicrosoftExcel:

MYMHOX — nepeMHOXEHHE MaTPHII;

MOBP — nouck 06paTHON MaTPUIIBIL.

J1j1st TOro 4TOOBI HAMTH MAaTPUILY-CTOJIOEI] TapaMETPOB YPABHEHUS,
HYKHO:

1) B cBOOOAHOI stuekiKe BBeCTH (DOPMYITy CICAYIOIIEro BUAA:

=MYMHOX(MYMHOX(MOBP(MYMHOX(B27:U31;B4:F23));
B27:U31);14:123)

rae koopauHathl sueek B27:U31 cooTBETCTBYIOT XT;

B4:F23 — X;

14:123 - Y.

2) HauWHas C sYCHKH, B KOTOpPOHM BBelcHa JaHHas (opMyIa,
BBIICIUTh JMANa30H C KOJMYECTBOM CTOJIOIOB, paBHBIM 1, U
KOJIMYECTBOM CTPOK, PaBHBIM YHCITy HE3aBUCUMBIX MIEPEMEHHBIX + 1;

3) HaXxKaTh KJIABUIITY F2, a 3aTeM - KJIaBUILIU
CTRL+SHIFT+ENTER.

B pesynbrare mpojeNaHHBIX PAcUETOB IOJIYUYMUIIH CIIECIYIOIINE
3HAYCHHUS:

-85332,66
-0,995
0,0669

0,22
1,278
0,0136

To ecTb ypaBHEHHME MHOXECTBEHHOM JIMHEMHOW PETrPECCUU
3aBUCUMOCTH Y oT X1-X5 umeer BUI:
Y= -85332,66 — 0.995*X; + 0.0669*X, + 0.22*X3 + 1.278*X, +
0.0136* X5
Haipem mapamerpsl ypaBHEHUS MHOXKECTBEHHOM JIMHEWHOU
perpeccuu ¢ moMoIbio crermanbHoi Gynkmuu MicrosoftExcel.
1) BeiopaTth cCBOOOIHYIO SUCHKY;
2) OTKpBITh ~ JIWAJIOTOBO€ OKHO  (PyHKIHH  «ApPTryMEHTHI
dynknum» (BeraBka— @ynkmun—JIMHEMH—O0K);
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3) B mone «/3BecTHBIC 3HAYCHUS Y» BBECTH MHOXECTBO
3HAQYEHUU y, KOTOPbIC YK€ M3BECTHBI JIJII COOTHOIIEHUs y = ml*x1 +
m2*x2 + ... + b;

4)B mnone «lM3BecTHbIC 3HAYCHHUS X» BBECTH JHAla30H
u3BeCTHbIX 3HaueHuM X. Eciau maccuB  «V3BECTHBIE 3HAYCHUS y»
MMEET OJMH CTOJOEI, TO Ka)KIbI CTOJIOEI] MacCHBa
«/I3BeCTHBIE 3HAUEHUS X»  UHTEPOPETUPYETCS  KAaK  OTACJbHAS
nepeMeHHas. Ecinu maccuB «lI3BECTHBIE 3HAUEHUS y» HUMEET OJHY
CTPOKY, TO Kaxnaas CcTpoka wmaccuBa «/I3BeCTHbIE 3HAYEHUS X»
UHTEPIPETUPYETCSA KAK OTACIbHAS ITIEPEMEHHAS.

5) B momsix «KoHer» m «CTaTHCTHKay BBECTH «UCTHUHA» (ITO
NpUBEIET K TOMY, YTO MPH pacuerax D He OyJeT HpeanoJiararbes
paBupiM 0, a TakkKe K pacyeTy JONOJTHUTEIBHOM CTATUCTUKU II0
perpeccun) —OK;

6) Haunnas c sdeliku, B KOTOpO# BBeJCHA AaHHas (opmya,
BBIJICJIUTh JMANa30H C KOJMYECTBOM CTOJIOLIOB, PaBHBIM KOJUYECTBY
HE3aBUCUMBIX IEPEMEHHBIX + 1, U KOJIMYECTBOM CTPOK, PABHBIM S;

7) Haxate  xmaBumry F2, a  3atemMm -  KJIaBHIIHK
CTRL+SHIFT+ENTER.

B pesynbpTaTe mosiyyaem AaHHBIE CIEAyrOLIEro Buja (Tadmuiia
2):

Tabnmuma 2 — Pe3ynbraThl TOMCKA MapaMeTPOB YpPaBHEHUS
MHOKECTBEHHOU JIMHEMHOW PErpecCrUu, OTPAXKAIOLIUE 3aBUCUMOCTH Y
oT ¢akTopoB X;-Xs.

[Toxa3arens 3HayeHue
Y-nepeceueHue -85332,66
[Tepemennas X 1 -0,995
[Tepemennas X 2 0,0669
[Tepemennas X 3 0,2463
[Tepemennas X 4 1,278
[Tepemennas X 5 0,0136

IIpoBeneM aHaIU3 TOCTPOEHHON HAMU MOJAENU. [[JIs1 3TOrO OLleHUM
KO3 PUIIUEHT AeTepMHUHAIIUN R?, CTaHJapPTHYIO OIIMOKY perpeccuu,
CTaTUCTHUYECKYI0 3HAUYUMOCTh ypaBHEHHs perpeccuu (1o F-kputeputo
duirepa) ¥ CTATUCTUYECKYIO 3HAYUMOCTh KOA(PGHUIIMEHTOB pErpeccuut
Ha ocHOBe t-kputepus CTbrOJICHTA.

Koadduuuent gerepmunannm paccuuThiBaeTcs no Gopmyiie:
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(Yi = V.i),

R? =1
n
\2
Z(Yi -Y)
i=1
— o 2 ¢
CrangapTHas ommOkaperpeccuu S = +S?, rae S = Zﬁ -
n — —_
HeoOBbsSICHEHHAs aucnepcus (Mepa pa3zdpoca 3aBHUCUMOM TEepeMEHHOMN
BOKPYT JIMHUM PETPECCUU); 1 — YKUCJIO HAOJIOJICHUM (B HAIlIEM MPUMEPE
paBHO 20), K - 4nc10 0OBSICHSIOMIMX ITEPEMEHHBIX.
Tabnuna 3 — PerpeccuonHas cTraTucTHKa

Perpeccuonnas cratuctuka 3HadeHus
MHuoxecTBeHHBII R 1,00
R-xBanpar 0,99
HopmupoBannbiii R-kBagpar 0,85
CrangaprtHas omuoka 3433,49
HaOnronenus 12,00

3HaueHWEe MHOXKECTBEHHOTO Kod(pdummeHta JAeTepMHUHAIINH,
npejacTaBieHHoe B Tabnuie 37, cocraBisier 0,99. 910 CBUAETENBCTBYET
0 TOM, YTO U3MEHEHUS 3aBUCUMOM niepeMeHHON Y B OCHOBHOM (Ha 99%))
MOKHO  OOBSICHMTH  HM3MCHCHHMSAMH  BKJIIOUCHHBIX B  MOJIENb
oObscHsAtonUX  mepeMeHHbix  —  X1-Xb.  Takoe  3HaueHwue
CBUJICTEJILCTBYET 00 aJIeKBATHOCTH MOJICIIH.

3HayeHWEe CTAHIAPTHOM OIIMOKH, MpeCcTaBiIeHHOE B Tadmuie 37,
cocrasisieT 3433,49.

OlLleHUM CTaTUCTUYECKYIO0 3HAYMMOCTh YpaBHEHUS perpeccuu (1o
F-xkputeputo @umepa). Jng 3Toro HEOOXOAMMO 3HATH PACYETHOE U
TabauuHOE 3HaUeHue F.

3nauenue Fypyr paBHo 4,38. Tax xak Fp Oompme Fypyr
(213,97>4,38), ypaBHEHHE PErPECCUU CIICTYCT MPU3HATH 3HAYMMBIM.

OueHuM  CTaTUCTUYECKYIO  3HAYMMOCTH K03 HUIEHTOB
perpeccun Ha ocHoBe t-kputepus CThrofeHTa.JlJisi 3TOro paccuuraem
3HAYCHME t-CTATUCTUKHU JJIS KaKJ0To IapaMeTpa MOCTPOSHHOTO HaMH
ypaBHEHHUs KaK OTHOIICHWE 3HAYCHHS IlapaMeTpa K CTaHJIapTHOU
OIIMOKE MapaMeTpa, IpPeACTaBICHHOU B Tabule 4.

Tabnmuua 4 - Pacuer t-cTaTUCTUKM Jisi TTapaMeTPOB YpaBHEHUS
3aBucuMocTd Y oT hakTopoB X1-X5

KoadpdurmenTs CraHgapTHas ommoka t-cratuctrka

Y-nepecedeHne

[Tepemennas X 1 -0,995591639 3,069078879 -1,324394282

[lepemennas X 2 0,066980395 0,297724276 2,224974585
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Iepemennas X 3 0,246336054 0,221303837 1,113112442

[lepemennas X 4 1,27810651 1,478719817 2,864333118

[Tepemennas X 5 0,013608992 0,018581097 2,732410607

Tabnmuunoe 3HaueHue cocrtaBiager 2,16. 3HAUUMBIMM MOKHO
Ha3BaTh T€ KOA(PQUIMEHTHI, A1 KOTOPBIX [tpacy| >traes. DTO HEPABEHCTBO
cobmonaercs s kodhduimentoB npu dakropax X2, X4 u X5. Takum
obpaszomM, daktopeiX1 u X3 He CyIIeCTBEHHBI, U HUX BKJIIOYCHHUE B
MOJIeJIb HelleJIeCo00pa3Ho.

Uckmounm HecymectBeHHble (akTopsl X1, X3 u moctpoum
ypaBHEHUE 3aBUCUMOCTHU Y OT OOBACHSIONMX MepeMeHHbIX X2, X4 u
X5. Pe3ynbTaThl perpecCUMOHHOTO aHAIN3a MPUBEJICHBI B TA0IHUIIE .

TabmumaS - PesynpTaThl mMoOMCKa MapaMeTpPOB  ypaBHEHHUS
MHO>KECTBEHHOW JIMHEMHOW PErPECCUU, OTPAKAIOUIETO 3aBUCUMOCTh Y
ot paktopoB X2, X4 u X5

Koaddumuenter | CranmapTHas t-cratucruka
omuoKa

Y- 1154,741198 4008,322274 0,288085917
IepeceYcHHe
[Tepemennas | -0,115691575 0,205541634 -2,562861997
X2
[Tepemennas | 2,164707123 1,305799066 2,657764337
X4
[Tepemennas | 0,011820088 0,028817146 2,410175523
X5

Tabnuia 6 — PerpeccroHHast cTaTUCTUKA

Perpeccronnas cratuctuka

MHuoxecTBeHHBIN R 0,985713786
R-xBagpar 0,971631667
Hopmuposannsliii R-kBagpat 0,835993543
CrangapTtHas omuoka 3423,781391
HaoGmonenus 12

O1leHUM TOYHOCTh U aJIeKBAaTHOCTh MOJYYEHHOU MOJICIIH.

Ilo maHHBIM TAOAMIBI JEJIa€M BBIBOJ, YTO 3HAYCHHEC R= 0,97
CBHUJICTEILCTBYET O TOM, YTO BapuaIlus 3aBUCUMOW NepemMeHHON Y TIo-
npekHeMy B OCHOBHOM (Ha 97%) MOXHO OOBSICHUTH Bapualueu
BKJIFOUCHHBIX B  MOAENb mnepeMeHHblx X2, X4 wu  X5.9T10
CBHUJIETEILCTBYET 00 aJIeKBaTHOCTH MOJIETIH.
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CranpmapTHas omuOKaperpeccud BO BTOPOM CiIy4dae MEHbIIE, YeM
B IIEPBOM.

PacuetHoe  3Hauenue F-kputepussi ~ @uiiepa  COCTaBISET
91,33486308 .

Fae— 3,24, Tak kak Fp 6ompme Fypyr (91,33 > 3,24), ypaBHeHUE
perpeccuu ciielyeT NprU3HaTh 3HAUUMBIM.

Tabnmuunoe 3HaueHue t-kpurepuss CThromeHTa cocTtaBiser 1,96.
3HaYUMBIMU MOKHO Ha3BaTh Te€ KOY(QOULUUEHTHI, A1 KOTOPBIX [tpacd]
>t a6 DTO HEPABEHCTBO COOMIOaeTCS s KO3 (PUIIMEHTOB MPHU BCEX
daktopax (X2, X4 u X5). T.e. Bce mapaMeTpbl MOCTPOEHHOTO HaMU
YpPaBHEHUS ABJISIOTCSA 3HAUUMBIMH.

Takum 00pa3oM, MOJEh 3aBUCUMOCTH MEPEMEHHOU Y 3aIuIleTcs
CICAYIOIINM 00pa3oMm:

Y =1154,74-0,116*X2+2,16*X4+0,0112*X5.

[TapameTpsl MOJENM MMEIOT CIEAYIOUIYI0 HWHTEPIPETALUIO.
Koadpumment b; = - 0,116, o3HayaeT, 4TO MPU YMEHBIICHUH TOJIHKO
dakTopa X,Ha €IUHUIY PE3yIbTaTUBHBINA MOKa3aTelb Y YMEHBIIUTCS
Ha 0,116; T0, uro ko3 Puument b, = 2,16, o3HayaeT, YTO yBEIHUCHHE
ToibKO (pakTopa X4 Ha | TPUBOAUT B CpeJHEM K YBEIMYCHHIO Y Ha
2,16; T0, yto k03hdumment by =0,0112 o3HayaeT, YTO yBEIMYCHHE
TOJNILKO (pakTopa X5 Ha | NMPUBOAMT B CpeAHEM K YBEIMYEHUIO Y Ha
0,0112.

Ocy1miecTBUM MPOTHO3 Ha JBa IMEpHOJa MO MHOXKECTBEHHOMU
JUHEWHOM perpeccuu. IIpm 3TOM OAHY 4YacTh mOKa3aTeled 3anaJuM
HOpMaTUBHO (X2) ¢ yCI0OBHUEM, UTO TEMII pOCTa 3HAYCHHI TMOKa3aTesen
JOJDKEH OBITh paBEH CpeJHEMY TEMITy pOCTa IMoKaszaTels 3a IMepuoj
HaOMroieHusl. 3HaUeHusl ApYyrux nokaszarenen (X4, X5) ompenenum c
MTOMOIILI0 BPEMEHHOTO TPEH/IA.

Tabnuna 7 - OnpeneneHue CpelHEr0 TeMIla pocTa MepeMEHHOMN

X2

X2 Temn pocra X»
4996

22397 4,482986
49471 2,208823
61301 1,23913
74305 1,212134
94752 1,275177
120575 1,272533
158697 1,316168
174655 1,100556
198448 1,136229
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199500 1,005301
219780 1,101654
Cymma 17,35069
Cpennee 1,445891

Takum oOpazom,

X13=219780 * 1,445891 =317777,92;

X4 =317777,92 * 1,445891 = 457600,2;

X15 =457600,2*1,445891 = 658944 ,28.

s dakTtopoB X4 u X5 ¢ momompio MicrosoftExcel mocrpoum
ypaBHeHHE BpeMeHHoro tpeHaa. [ms dakropa X4 cpeau JTUHEHHOTrO,
Jorapu(pMu4ecKoro, MOJIMHOMHUAJIBHOT O, CTEIEHHOTO U
AKCIIOHEHIINATBHOTO THUIIA JTUHUU TpeH/1a HanOOJIBIINUM
KOd(PhUIIMEHTOM ACTEPMUHAIIMM XaPAKTEPU3YETCA MOJTMHOMUAIBHOE
ypaBHEHUE TPEH]1a BUJA!

X4 = -36,71t" + 3596t-4559

s pakropa XS — norapudpMudeckoe ypaBHEHUE TPEH/IA BUJIA:

X5 =15844 In (t)+34786

Takum oOpazom,

X443 = -36,71*13° + 3596*13 - 4559 = 35985;

X414 = -36,71*14% + 3596*14 - 4559 = 40572;

X445 = -36,71*15% + 3596*15 - 4559 =41121,25:

X513 =15844 In (13)+34786 = 75425,06;

X514 =15844 In (14)+34786 = 76599,22;

X515 =15844 In (15)+34786 =77692,35.

[ToacTaBuM MONy4YEHHBIE MPOTHO3HBIE 3HAYEHHSI B MOCTPOCHHYIO
Mozenb 3aBucUMOCTH Y oT X2, X4 u X5 m paccuntaeM NpPOTHO3HbBIE
3HAYeHMS Y.

Vi3 = 115474 - 0,116*317777,92 + 2,1647*35985
+0,0112*75425,06 = 43034
Y = 1154,74 - 0,116*457600,2 + 2,1647/*40572

+0,0112*76599,22= 46757,23
Vi3 = 1154,74 — 0,116 * 658944,28 + 2,1647*41121,25
+0,0112*77692,35= 54602,52.
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Pucynok 1 - Anmpokcumariusi 3aBUCMMOCTH TTOKa3aTesst 00bema

WHBECTHUIIMI OT BpEMEHHU JIMHEHHON (PYHKIIMEH

Taxkum 00pa3om, TouedHasl MPOTHO3HAs OIICHKA MepeMeHHON Y B
13,14-m u 15-m mepuogax cooTBeTcTBeHHO paBHa 43034, 4675723 u
54602,52 miH. pyoO.

Hcnoabn3oBanne mporpaMmMHoro mpoaykra IBMSPSSStatistics

Beenem B SPSSnannbie 0 3HaueHHSAX (AKTOPHBIX MPHU3HAKOB X1-
X5 u pe3yapTaTUBHOM npu3Hake Y (PUCYHOK 2).

*Homep pas.sav [Habopaarnbixl] - Pegaktop garHbix IBM SPSS Statistics E‘Eﬂ
@aiin  [paeka Bua [OaHHele [peofpa3osate  AHanua  [pAMoi mapkeTwHr [pajuka Cepeac  Okvo  Cnpaeka
B 0 BOoE 19% %
| | |I'InKaaaHuﬁnepeMeHHblxm36
[ xt [ % [ xw» | x [ x [ ¥ | we | oo [ oep [ nep [ nen |
1 13 48 20 55 39 13
2 14 22 22 20 13 54
3 39 49 43 59 24/ 10
4 43 61 60 T 24/ 15
5 54 74 71 10 25 7
6 69 94 10 15 29 23
T 88 12 14 18 32 33
8 " 15 20 23 36 46
9 12 17 19 26 39 41 i
10 14 19 23 29 41 44
1" 14 19 24 30 42 46
12 .
13
14
15
16 | |
-
17 N [
=
Hawne | Mepenmn
[ [Mpoueccop IBM SPSS Statistics rotos [ | | [ |

Pucynoxk 2 — BBog manabix B SPSS
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Jlasiee OCyILIECTBUM PsiJl ONEpalvid, KOTOPBIE MO3BOJISET CIEJIATh
SPSS B OTHOIIIEHMU MHO>KE€CTBEHHOU JIMHEHHON PErpecCuH.

1. Bvibop hakxmopHbix npu3HaKos 01 NOCMPOeHUsl pecpecCUOHHOU
MOOeNu Ha OCHO8e AHAIU3A MAMPUYbl KOIDDUYUEHmMO8 KOppeAYUu.

J171s1 TOCTpOEHUSI MAaTPUILIbl MAPHON KOPPETSALMU BCEX NEPEMEHHBIX
C mnoMolpi Iakera SPSS He00X0AMMO BBINOJHUTH CIIECAYIOLINUE
JNEUCTBUSL:

1. BeiOpaTh B BepxHel cTpoke MeHI0 AHanu3z — Koppemsius —
ITapHsble.

2. IlepemeHHbIE, OTHOCHUTEIBHO KOTOPBIX IPOBEPSIETCS CTEINEHb
KOPPEISIIMOHHOW  CBSI3M, IMOOYEPEAHO MEPEMECTUTh B  TIOJIE
TECTUPYEMBIX TIEPEMEHHBIX CIIpaBa (PUCYHOK 3).

3. Hauats pacuet nmytem Haxkatust OK.

4.

EE) MapHme xoppenaupm u

& CpegHemecAuHan p...

@ AeHemHble OoxoOb! ..

&3 Obkem padoT, BeINO...
& MNnaTHele yonyrv Hacenedno Bo BCeX KaHanax pe

‘lp &) ODcHoBHBIE OHOBI M.

&5 VIHESCTHMLUMIK B OCHO....

KoadduUmMeHTEl Koppenauum
[ Mupcona [] Tay-b Kenpanna [ Cnupraana |

I'KpHTepHﬁ SIHAYMMOCTH |

@ OpyxcTopOHHWA COHOCTOPOHHIIR

[ MeTUTE 3HaYMMbIE KO DD EmALuMmI

(i) (Bassny) Goseecy) (oneuad) (Gooss)

PI/ICYHLOK 3 - IlocTpoenne MaTpuilbl TapHOM KOppensaunn B SPSS

B pesynbTaTe B BBIXOJHON 00JIACTH MOSIBUTHCA MAaTpUIla MapHOMN
KOppEJSAIUA BCeX MepeMeHHbIX (pucyHOK 4). [lomydeHHbIE pe3yabTaThl
coaepkat: koddduuueHT koppessiiuu [Tupcona, BEpOSITHOCTh OMIMOKH,
COOTBETCTBYIOIIAS] MPENOJI0KEHUIO O HEHYJIEBONH KOPpPEISIUU, W
KOJIMYECTBO MCIOJIb30BAaHHBIX Nap 3HaueHur N=11.

Koadpuument xoppensauuun R Mexay JIByMs NE€peMEHHBIMU
YKa3bIBACT HA CUJTY CBSI3U MEXAY HUMU U MPUHUMAET 3HAYCHUSI MEKTY -
1 u +1. Ilpu sTOM, e€cinu 3HAYEHHUE HaxoAuTca Ommxe K 1, To 3TO
O3HaYaeT HaAJIMYKE CUJILHOM CBS3H, a eciik Oimke K 0, To ci1adoii.
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¥ MoBunbran tabauua Koppenaun E@Iﬂ
@ain [paeka Buwg Bcraeka MoBwnbHan Tabnuua  @opmar  Cnpaeka
A =l Y - ~ B 7 U 4| E;§§§m|
Ofbem
pafoT, QOCHOBHBIE
BEINOMHEHHbI MnatHele doHakE No
X N0 BHAY yCryri nonHoi
CpepHemeca AEATENLHOCT HaceneHuo YUETHOR
YHaA OeHemHble [ BO BCEX CTONMOCTH WHeeCTWLMW B
peansHan A0X0 4kl "CTPOMTENLLT KaHanax (Ha KOHel, OCHOBHOM
3apalboTHan HaceneHuA, eo", MnH. pyB. peanusauum, roga), MrH. kanwtan,
nnarta, pyl X1 MMH.pyE. X2 X3 MH. pyE. X4 Py, X5 MMH. pyd. Y
CpegHemecA4Han Koppenauwa Mupcoda 1 459 187 - 144 -7 -, 459
peansHan 3apaboTHan 3Hu.(2-cTopoH) 156 644 673 343 156
nnaTa, pyb X1
N 11 11 11 11 11 11
JEHeMHbIe 40X006l Koppenauwa MupcoHa 459 1 425 37 -,353 -,?32’
HACBNBHAA, MIH.PYB. X2 3. (9 cropon) 156 193 688 287 010
N 1 1 1" 11 11 11
Qfbem pabor, Koppenauwa Mupcoxda 187 425 1 340 - 407 -525
BLINONHEHHLIX N0 BAAY
[EATENBHOCTMI 3HY.(2-cTOpOH) 544 183 307 215 ,0ga
"CTPOMTENLCTEO", MITH.
py6. X3 N 1 1 1" 11 11 11
MnatHele yenyri Koppenauywa MupcoHa - 144 137 340 1 -,051 -,540
HaCeMneHWIo BO BCEX
KAHENAX PEaNNaa LN, 3HY.(2-cTOpOH) B73 688 307 a3 087
MIH.pyE. X4 M 11 11 11 11 11 11
OCHOBHEIE OHARI MO Koppenauwa Mupcora =317 -,353 - 407 -,081 1 74
NOMHOR Y4ETHOR
CTONMOCTY (Ha KOHBL, 3HY.(2-CTOPOH) 343 287 2158 R:1:al 610
roga), MnH. pyb. X5 M 11 11 11 11 11 11
MHEECTULMM B OCHOBHOM Koppenauwa Mupcoxda -459 -,?32’ - 525 -.540 74 1
kanuran, MiH. pya. Y 3Hu.(2-cTopaH) 156 010 098 087 610
M 11 11 11 11 11 11
*. KoppenAuWA 3Ha4ymma Ha ypoeHe 0.05 (2-cTopoH.).

Pucynok 4 — Marpuiia ko3 UIEeHTOB MApHOU KOPPEIISIUU

AHann3 maTpullbl K03(QPUIHUEHTOB MapHOW KOpPPENSAINU MMOKa3al,
YTO 3aBUCHMAas TIEpEeMEHHas, TO €CTb MHBECTUIIUM B OCHOBHOW KaIuTall
Y, UMeeT TeCHYIO CBSI3b C TAKUMU (PAKTOpaMH, KaK JEHEKHBIE JOXObI
HaceneHust X2 (koaduuueHT koppensiiuu paBeH -0,732) nipu ypoBHE
3HauuMocTu, paBHoM 0,05; maTHbIE yCAyrM HAcEJICHHI0O BO BCEX
KaHajmax peanm3anuu X4 (xkoaddunueHt koppemsuuu paBen -0,540);
OCHOBHBIC (DOHBI MO TMOJHOM y4eTHON cTOMMOCTH X5 (K03(hPuuUEeHT
koppessitiuu paBed 0,174). Onnako daktopsl X4 u X5 TECHO CBS3aHbI
Mexay coboir (rx 4x5 = 0.51), 9To CBHIETENBCTBYET O HAJUYHUH
MYJIbTUKOJUIMHEAPHOCTU. M3 3TUX JBYyX NEpEeMEHHBIX OCTaBUM B

Monenu X4 - T[JaTHBIE YCIYTM HAacelIeHMI0 BO BCEX  KaHajax
pean3anuu.

Ha ocHoBe aHaimmza Marpuibl KO3(PQOUUIMEHTOB  MHapHOU
KOPpEISIUMU  JI€JTaéM  BBIBOJ O LEJIECOOOpa3sHOCTH MOCTPOEHUS

ABYX(aKTOPHOTO perpeccnoHHOro ypaBHeHus Y=f(X2, X4).

2.2. I[locmpoenue nunetino2o ypasuenus peepeccul.

[lo 3amanuio HEOOXOAMMO OBUIO MOCTPOUTH PErPECCHOHHYIO
MOJIEJIb CO 3HAUUMBIMH (PaKTOpaMu B TMHEUHOU popme.
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OueHka mnapaMeTpoB PErpecCU OCYIIECTBISACTCS IO METONy
HAaWMEHBIIUX KBaJpaToB. {1 mpoBeleHUs] pETPECCUOHHOTO aHaIu3a C
NOMOIII0 TakeTa SPSS BHITIOJIHUM CIIETYIOIINE ACHCTBUS:

1. Breibepem B BepxHeu cTpoke meHI0o Ananu3 — Perpeccust —
JIunerinas.

2. ITlomectum miepeMeHHy0 Y B T0Jie Ui 3aBHUCHUMBIX
nepeMeHHbIX, o00bsBUB TmepemeHHble X1, X2, X2, X4, X5
HE3aBUCUMBIMH (PHCYHOK D).

3. Hcnonb3yercsi yCTaHOBJICHHBIM 1O YMOJIYAaHHIO B IIOJIE
«Meton» HUckmroueHue.

4. B nomsax nmanenu CTaTUCTUKU CIENYET OTMETUTH (iiakKKamu
Ouenku, Cormnacue Mojenu u kpurepuil Jlypouna-YorcoHa (B Haiiei
autepatype — kpurepuit JlapOuna-Yorcona) (pucyHok 6), 3areMm
Haxxmurte [Ipogomxuts.

5. B monsx manenn CoxpaHUTh OTMEThTE HEOOXOIUMBIE MOJIS
(Puc. 7) u naxmure IIpomomxuTs.

6. He mensiiTe 3Ha4YeHUs, YCTAHOBJEHHBIE IO yMOJYAHUIO B
nossix nanenu [lapamerpel. OHM  OyayT HMCHOJIB30BaHbI IS
omnpeaeneHus kputepus: Ouiiiepa ¢ JoOBEpUTEIbHOU BeposiTHOCTHIO 0,95.

/.  Haunwute Bbruncienus HaxarueM OK.

@ Juneiinan perpeccua | PG |
3aBMCUMAan NepeMEeHHAR:
&; CpeQHemMecAYHan p... - |_£) MHBECTMLMW B OCHOBHOM KanuTan, MnH. pyd. Y [¥] |
&),D,EHEH{HI:IE ROXOOb! - | _Enok 4 na
&5 Obbem paboT, BLING...
&, MNaTHLIE YCAYIW HAC. . MpenbayLILAiA By m
dfd 1=

&5 OcHoaHule HOHALI .. He3aaencHmele nepeMeHHLIe;

.f Unstandardized Pre. ..
&; CpeOHemecAYHan peaneHan 3apaboTHan nnara, pyd X1..

.
& Unstandardized Re... &,,EI,EHemHme Noxoasl HACENEHWA, MAH.py0. X2 [X2] %
-

& Ofbem paloT, BEINONHEHHLIX N0 BWOY OEATENLHOCTH “CT...

ByTcTpen...

MeTtoq: KlcKnyeHne b |

MepeMeHHan oTBopa HabnogeHwii:
| ] | Mpaguno...

MeTkn HabnogeHwii:
2 |

& |
(oK ][ Beraska || copoc |[ omwena |( crpasxa |

Pucynok 5 — Jluanorosoe okHo JIuHelHas perpeccus
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NMuneiinan perpeconn: Cratmctien LX)

rKoa@uUKMEHTRI perpEeCCMN

Cormacie Mogenu

[+ iOueHKr [[] Namenenuwe R-keanpar
[[] DoeepuTensHLe nHTEpEankI [C] OnucarensHeie cTatncTkm
YpoeeHb(%) 95 [ YacTHyHLIE W YACTHLIE KOppenALnn
[] Marpuua koeapmwawmii [[] AnarHocTikn KONNUMHEAPHOCTIA
rOCTaTEm

[+ OypBun-YoTcow
[C] AwarHocTuka no HadnwoeHuAM
@ Buifpockl 33 npegenamu: 3 CTAHOAPTHBIX OTKNOHEHWA[MA)

@ Bce HalniogeHna

(Ooomeme ]| omwena J{_ cnpaska |

Pucynok 6 — [luanoroBoe okHo Jluneinas perpeccusi: CTaTUCTUKA
"n.-'l-\ NMuneiinan perpeccua: NapameTpw

Kpwtepuu warogoro otdopa

® Mcnonb3oeats BEPOATHOCTE Fi

BrnwoueHue: | 05 MckniyeHwe:

© Wcnonbaoeats F-3HayeHue

[ BKMIOUWTE B YPAEHEHWE KOHCTAHTY
MponyWeHHLIX 3HaYEHWA
® Mcknwoyare HatnogeHna LenuEom
© WMckniyarts HalnwagHuA NonapHo

©) 3aMeHUTL cpemHum

[I‘Ipn,qnnmm][ OTMeHa ][ Cnpaeka ]

Pucynok 7 — Ilnanorosoe oxkHo JIunenHas perpeccus: Ilapamerpsl

Pe3ynbTaThl perpecCHOHHOTO aHAJIN3a MPUBEACHBI B CIEAYIOIINX
Ta0JIuIaXx.

[Ipu mocmemoBaTeaTbHOM TOAOOpE TepeMeHHBIX B  SPSS
npeaycMOTpeHa  aBTOMAaTHU3allMs, OCHOBAaHHAs HAa  3HAYUMOCTH
BKJIIOUCHUS U UCKJIIOUCHUS IEPEMEHHBIX.

B rtabnunie 8 mepedncieHbl TEpEeMEHHBIC, KOTOpbIE OBLIN
MOCJIe0OBATEIbHO UCKIIIOYEHBI Ha KaXKIOM IIIare.
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Tabmuma 8 — BBeneHHbIe WK y1aICHHBIC TIEPEMECHHBIC

Beenennblie unu YAQJICHHBIC IICPEMECHHBIC

Monens BxiroueHHBIE IEPEMEHHBIE Hckntouennbie Merton
HIepeMEHHBIC
1 OcHOBHBIE (POHABI IO IOTHOHN YIeTHON IIpunrynurensHOE
CTOMMOCTH (Ha KOHeII Tofa), MITH. pyo. BKJIFOUEHUE
XS, IlnaTHble yCcayry HACEIEHUIO BO
BCEX KaHaJlaX peaan3aliy, MIH.pyo.
X4, CpennemecsaHas peajbHas
3apaboTHas iata, pyo X1, O6bem
paboT, BHIMOIHEHHBIX 110 BUIY
JIESITENIBHOCTH " CTPOUTENBCTBO", MITH.
py6. X3, JleHeKHbIE TOXOIBI
HaceleHus, MITH.py0. X2b
2 O06Bem pador, Hckmouenue (KpuTepuii:
BBITIOJTHEHHBIX 110 BEpOSITHOCT F-
BUAY JESATCITBHOCTH uckiaroueHus >=,100).
"CTpOUTENBLCTBO",
MJIH. py0. X3
3 OcHoBHbIe GoHnbl 10 | Vckintoyenue (Kputepuii:
IIOJIHOM y4ETHOM BEpOSITHOCTH F-
cTouMOoCTH (Ha KoHel| | uckmouenus >=,100).
roza), MiH. py0. X5
4 CpeanemecsyHas HcknroueHne (KpUTEPHIA:

peanbHas 3apaboTHas
wrata, pyo X1

BEpOSITHOCTH F-
uckiaoueHus >=,100).

a 3aBHcuMas
TIepeMeHHAs:
uBecTunuu B
OCHOBHOM KaImmTall,

MIH. py0. Y

B  rtabaune 9  npuBeneHbl  3HAYEHUSA
JeTepMHUHAIMKA,  KO3(P(DUIMEHTa  MHOKECTBEHHOM
cTaHjaptHas  ommoOka, kodpduiument  JapOuna

ko3 duimenTa
KOPPEJISIIUH,
YorcoHa

IOCJICAOBATCIIBHO IJISA BCCX MOHCHeﬁ. B HOCHCI[HCfI CTPOKEC IIPUBOIATCA
JaHHBIC J1JIs1 OKOHYATEJIbHOU MOJACIIN.

Tabmuna 9 — CBoaka i1t MOIEIN

Mopens R R-kBanpar CxkoppextupoBannbiii | Cta. HdypOun-
R-kBampar omunoKa Yotcon
OLICHKU
1 ,915a ,837 675 9,075
2 ,903b ,816 ,693 8,822
3 ,892¢ ,795 ,708 8,606
4 ,856d ,733 ,666 9,192 3,261

IIpenukropsr: (koHCT) OCHOBHBIE (POHBI IO TIOJTHON YYETHOMH CTOMMOCTH (Ha KOHEI T0/1a), MITH. PyO.
X35, [naTHbIe yCayTH HACEICHUIO BO BCEX KaHaax peaiu3anuu, MtH.py0. X4, CpenrHemecsaHas

peasibHas 3apaboTHas iata, pyo X1, O0beM padoT, BBIMOIHEHHBIX 110 BUAY IEATSIbHOCTH
"CTPOUTENLCTBO", MITH. Py0. X3, JleHeKHbIe T0X0 bl HACCIICHUS, MIH.pY0. X2,

[penuxTopst: (koHcT) OCHOBHBIE (POHIIBI IO IOTHOM YYETHOW CTOMMOCTH (Ha KOHEI] rojia), MJH. pyo.
X5, [InatHeie ycIyTH HACENIEHUIO BO BCEX KaHaJaxX peaiu3anun, MiH.pyo. X4, CpennemecsaHas
peanbHas 3apaboTHas miarta, pyo X1, JleHexHble JOX0AbI HACeNeHUsI, MIH.py0. X2
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IIpenukropsl: (koHCT) IlMaTHBIE YCIYTH HACEIICHUIO BO BCEX KaHAIAX peanu3alnud, MITH.py0. X4,
CpennemecsiuHas peaibHas 3apaboTHas mwiarta, pyo X1, JleHeskHble JOXO0AbI HaceNeHus1, MIH.py0. X2¢

[Mpeauktopsr: (koHCT) [InaTHbIE yCIIyTH HACENEHUIO BO BCEX KaHANAX pealn3aluy, MIH.py0. X4,
JleHexxHbIE 1OXOBI HACEIECHUS, MITH.pY0. X2q¢

B tabnune 10 npuBeneHsl pe3yabTaThl JUCIIEPCUOHHOIO aHaIu3a U
3Ha4YeHUs F-KpuTepusi, NOJyYEHHbIC HA KaXK/IOM IIare.

Ta6nuna 10 — JluciepcroHHbIN aHaIu3

Monpens Cymma CT.CB. Cpennuit F 3H4.
KBaJIpaToB KBaJIpaT

1 Perpeccus 2121,152 5 424,230 5,151 ,048b
OcraTtok 411,757 5 82,351
Bcero 2532,909 10

2 Perpeccus 2065,908 4 516,477 6,636 ,022¢
OcraTok 467,001 6 77,833
Bcero 2532,909 10

3 Perpeccus 2014,434 3 671,478 9,066 ,008d
Ocrartok 518,475 7 74,068
Bcero 2532,909 10

4 Perpeccus 1856,906 2 928,453 10,988 ,005e
Ocrartok 676,003 8 84,500
Bcero 2532,909 10

a 3aBucumMas nepeMeHHasi: FIHBeCTUIIMM B OCHOBHOM KanuTall, MiIH. py0. Y

b IIpenukropsr: (koHcT) OCHOBHBIE (DOHIIBI TIO TTOJTHON YYETHOW CTOMMOCTH (Ha KOHEI] T0/1a),
MIH. py0. XS5, [InaTtHele yciayru HaceIeHHIO BO BCEX KaHallaX peaiu3aluu, MiIH.pyo. X4,
CpenneMecsuHas peanbHas 3apaboTHas miata, pyo X1, O6sem paboT, BHITOJTHEHHBIX IO BUIY
JESTSIILHOCTH "CTPOUTENHCTBO", MITH. py0. X3, JIeHe)KHBIC JOXO/IbI HACSICHUS, MIIH.pYO. X2

¢ [Ipenukropsr: (koHcT) OcHOBHBIE (DOHABI MO MTOTHOW YUETHOM CTOMMOCTH (Ha KOHEI] T0/1a),
MJH. py0. X5, [lnaTHbIe yCcayryu HaceJIeHUIO BO BCEX KaHANlaX peau3alliu, MiH.pyo. X4,
CpennemecsuHas peanbHas 3apaboTHas iarta, pyd X1, JleHexkHbie JOXO/IbI HACEICHUS,
MIIH.py0. X2

d IpenukTopsr: (koHCT) [TmaTHBIE yCIYTH HACEIEHHUIO BO BCEX KaHAIAX pealn3alliu, MIH.pyo.
X4, CpennemecsiaHasi peajbHas 3apa0oTHas tuiara, pyo X1, JlenexHbie TOXOIbI HACETICHUS,
MJIH.py0. X2

elIpenukTopsl: (koHCT) [InaTHBIE ycIyrn HaCEJIeHNIO BO BCEX KaHAJIaX pean3anni, MIH.pyoO.
X4, JleHexHBIC TOXO/IbI HACENIECHHSI, MITH.py0. X2

B Ttabmume 11 B mepBoM cTOiOIlE yKa3aH HOMEpP MOJIENIH, BO
BTOPOM — TIEPEUMCIIAIOTCA HCIOJIb3yeMble B MOJEIU HE3aBUCHUMBIC
NEpEMEHHBIE, a B TPETbEM CTOJIOLE COAEPKATHCS KOAIDPUIIMECHTHI
ypaBHEHUsA  perpeccud. B  4YeTBepTOM  CTOJOLE  COAEPKATHCS
CTaHJapTHbIC OMUOKU KOA(PPUIIMEHTOB ypaBHEHHUS PETPECCUH, B MSTOM
— CTaHJIapTU30BaHHbIE KOA(PPUUMEHTHI, a B MIECTOM — t- cTaTUCTHKa,
UCIIOJIb3yeMas ISl TPOBEPKU 3HAYUMOCTH KO3(P()UIIMEHTOB YpPaBHEHHUS
perpeccum.
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Ta6muma 11 — KoaddurmeHntsl

Monenb HecTannaprisoBaHHBIC
K03(PULNEHTHI

CrannapTu30oBaHHBIE
K03 PHUIIHEHTHI

B Cra. Ommbxa

berta

3Hu.

1 | (Koncranra) 76,330 15,790

4,834

,005

CpennemecsiuHas -,191 124
peanbHas 3apaboTHas
wiata, pyo X1

-,327

-1,536

,185

JleHeXHbIE T0XO0 bl -,294 ,128
HaceJIeHHs, MJIH.py0. X2

-,515

-2,300

,070

O0mwem pador, -,147 179
BBITIOJTHEHHBIX 10 BUY
JIeSITeIIbHOCTH
"CTPOUTENBCTBO", MIIH.
py6. X3

-,181

-,819

,450

IInatHBle yenyru -,348 ,148
HACEJICHHIO BO BCEX
KaHaJIax peajn3alui,
MITH.py0. X4

-,465

-2,357

,065

OcHOBHBIE (OH/IBI 10 -,364 ,361
IIOJIHOM y4ETHOU
CTOMMOCTH (Ha KOHEII
roga), MiH. pyo. X5

-,209

-1,010

,359

2 | (Koncranra) 71,369 14,177

5,034

,002

CpennemecsiuHas -,188 121
peanbHas 3apaboTHast
wiata, pyo X1

-,321

-1,553

172

JleHEXKHBIE JOXOIBI -,324 , 119
HaCeJICHUS, MITH.py0. X2

-,569

-2,732

,034

[InatHeIe yenyrn -,386 ,136
HACEJIEHHIO BO BCEX
KaHaJax peain3allvy,
MIH.py0. X4

-,516

-2,831

,030

OcHOBHBIE (POH/IBI 10 -,270 ,332
IIOJIHOM y4ETHOU
CTOMMOCTH (Ha KOHeI|
roja), MJiH. pyo. X5

-,155

-,813

447

3 | (Koncranra) 61,225 6,571

9,317

,000

CpennemecsiuHas -,169 , 116
peanbHast 3apaboTHas
iata, pyo X1

-,289

-1,458

,188

JIeHEeKHBIE I0XOIbI -,302 , 113
HaceJeHHs, MITH.py0. X2

-,530

-2,681

,031

[TnatHBIE yCTyTH -,381 ,133
HACEJIEHHIO BO BCEX
KaHaJIaX pean3ainy,
MJH.py0. X4

-,509

-2,865

,024

4 | (KoHucraHnra) 57,100 6,335

9,013

,000

JleHe)KHbIe TOXOIbI -,382 ,105
HaceJIeHHs, MJIH.py0. X2

-,671

-3,639

,007

[InatHere ycnyru -,335 ,138
HACEJICHHIO BO BCEX
KaHajIax peaau3alim,
MJIH.pYy0. X4

-,438

-2,430

,041

a. 3aBucHMast iepeMeHHas: MIHBeCcTHIIMY B OCHOBHOM KanuTall, MiH. py0. Y
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YpaBHEHUE PETrPECCUr 3aBUCUMOCTH WHBECTUIIMHA B OCHOBHOU
KanmuTadl OT JEHEXKHBIX JOXOJIOB HACEJICHUS M IUIATHBIX YCIyT
HACEJICHUIO BO BCEX KaHajax peain3alliu, MOJyYeHHOE Ha MOCJEeIHEM
are MO>KHO 3aIKcaTh B CIEIYIOIIEM BUJE:

y =57.100 - 0.382x; - 0.335x4

Koadduimentsl ypaBHEHUSI PErpecCUM MOKa3bIBAIOT, 4YTO MpHU
YMEHBIIICHUH JCHEKHBIX [OXOJI0B HACEJICHHs Ha OJUH MIH. pYO.
WHBECTHUIIMU B OCHOBHOM KanuTtai ymeHbmutces Ha 0,382 muH. py0., npu
YMEHBIIICHUU IUIaTHBIX YCJIYT HACEJICHUIO Ha OJUH MIJH. pyo.
WHBECTHUIIMU B OCHOBHOM KanuTtas ymenbiarcs Ha 0,335 miH. pyo.

3. Oyenxa kauecmea mooenu

OueHka KadecTBa YpPaBHEHUSI PErpecCMd MPOU3BOJIUTCS C
IOMOIIBIO  KO((UIMEHTOB JeTepMHMHAIMM R ° U MHOXECTBEHHOI
koppesiuuu R. X 3HaueHust MokHO HalTH B Tabiuie 9.

Koadppuuuent nerepmunamun R ° = 0,733 mnokasplBaeT 010
BapUaluu pe3yJbTATUBHOTO MpPHU3HAKA I0J] BO3JCUCTBHEM H3ydaeMbIX
daktopoB. CrnemoBarenbHO, oOkojo /3% Bapuanuu 3aBUCHUMOM
NEPEMEHHON YYTEHO B MOJIETH M 00YCIIOBJICHO BJIMSHUEM BKJIFOYEHHBIX
(haKTOpOB.

Kospdunmenr mHoxectBeHHOM koppemsiiun R = 0,856
MOKA3bIBAET TECHOTY CBA3M 3aBUCUMOWN IepeMeHHOW Y CO BCEMU
BKJIIOUCHHBIMHU B MOJI€JIb OOBACHSIONIUMHU (PaKTOpaMHU.

[IpoBepKy 3HAUYUMOCTH YpPaBHEHHSI PETrPECCUU MPOU3BEAEM Ha
ocHoBe F-kputepus @umepa (tabmmma 10). 3HaueHue KpuTepus
®@umepa F = 10,988.

BeposiTHOCTh  OIMOKM o , COOTBETCTBYIOIIAS PACUETHOMY
3HaYEHUIO F-KpuTepusi, BBIBOJUTCS B MPABOM KOJIOHKE IOJ] 3ar0JI0BKOM
"3HaunMocTh". Ee BelMuYMHAa CBUIETEILCTBYET O  3HAYMMOCTH
ypaBHeHus perpeccuu (p<0,005).

YpaBHeHUE perpeccuu cleayeT MPU3HATh aJ€KBATHBIM, MOJEIb
CUHTAECTCS 3HAUMMOM.

4, I[locmpoeHue npoecHo3a

JIns  mocTpoeHWst MpOrHO3a BHAyajie HEOOXOJUMO BBECTHU
NPOTHO3HbIC 3HAaueHUs BbIOpaHHBIX (akTopoB X2 = 31 u X4 = 75
(pUCyHOK 8).
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*Homep pas.sav [Habopaannseixl] - Pepakrop gannsix IBM SPSS Statistics E‘&u
@aiin Mpaeka Bun JQaddele  [MpeoBpasoeate  AHanua  [pAMod mapketudr [paduka Cepeac  OkHo  Cnpaeka
EHE M e~ Bl R A% %
|15:)(4 ‘ ‘I‘onaaaHoSnepemeHthxmas
[ x [ x [ x [ x [ x [ v [ eer [ Rmest | nep | nep
1 13 49 20 55 39 13 19,92933 -6,92933
2 14 22 22 20 13 54 41,98560 12,01440
3 39 49 43 59 24 10 18,58750 -8,58750
4 48 61 60 7 24 15 7.96470 7.03530
5 54 T4 Ikl 10 25 7 2547387 -8.47387
[ 69 94 10 15 29 23 16,15569 6.84431
T 88 12 14 18 32 33 46,47696 -13,47696
8 Ll 15 20 23 36 46 43,65353 2.34647
9 12 17 19 26 39 41 41,88307 -,88307 i
10 14 19 23 29 41 44 40,11260 3.,88740
11 14 19 24 30 42 46 3977714 6,22286
12 &3 . 75
13
14
15 [ 1
16 | |
=
17 T o
=
o g
\ \I‘Ipoueccop IBM SPSS Statistics rotos | | | | |
L 4

Pucynok 8 — BBog nporno3ubix 3HaueHuid paktopoB X2 u X4

3arem crenyer 3amycTUTh mnpouenypy Anamu3z — Perpeccus —
JIuneiiHasi 1 B KaueCTBE HE3aBUCHUMBIX MEPEMEHHBIX yKa3aTh Pacxojibl

Ha peknaMy 1 MHaexe noTpeObnTenbCKuX pacxoa0B (PUCYHOK 9).
NHeRHan perpeccua

33BMCMMAA NepEMEHHAR: m
|ﬁ) CpeQHEMECAUYHAA |J-| - |_£) FIHBECTWUMK B OCHOBHOM Kanutan, MnH. pyG. ¥ [Y] |
&).U.EHE?KHE-IE AOXOOE! .. [ Enak v M3 A m
&5 Obuem paborT, BLIND... W
&) MNaTHeIE YCIYrM Hac... MpenbOywmin W

|Dapaverpu..|

&) OCHOBHEIE MOHAEI M. He3aBncHMEIE NepeMeHHbIe:

f Unstandard!zed Pre... & [JeHexHele 00X00k6I HACEMEHWA, MNH.pyE. X2 [}2] SVILETEETS
f Unstandardized Re. .
E &3 MNartHeIe YCAYrW HACEMEHWID BO BCEY KaHaNax peannaaumm,. ..
MeTon; HckniodueHue il

MepemeHHan oThopa HabnomEeHWA:
E | Mpaenno...

E MeTkn HabBngeHWi:
| |

@ |
(Lo ) (ecrmna | _copoc ) (orwea | cnpas

Pucynok 9 — JIuneitnas perpeccus
B mnonsx mnanenu CoxpaHuTh cieayeT o0sd3aTeIbHO OTMETHUTH
HEOOXOIMMOCTh  COXpaHeHuss HHTepBajioB  MIpeACKazaHus s
OTAEIbHBIX 3HAYEHHUHN C BepOATHOCThIO 90% (pucyHok 10) m Haxkmute
IIpoomKUTS.




Nuneidnaa perpecokn: CoxXpaHnTs
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rMpencKkazaHHele 3HaYeHUA
HecraugapTuaoeaHHbIe
[[] CTaHpapTUa0BaHHbIE
[[] CroppekTMpoBaHHLIE

[ Cth. ownbka cpegHux

—OCTaTEN
HecTannapTwaoBaHHbIe
[[] CTaHnapTUaoBaHHEIE
[[] CTeropenTManposaHLie
[[] ¥paneHHbIe

[[] CTbopeHTManpoBaHHbIe yoaneH

Hble

rPaccroAanna
[] MaxananoGuca

[ Kyka
[[] PazGanaHcupoBka

rCTaTMCTHEW BNMAHWA

[[] DBeta

[[] CranpapTwaoeaHHbIe DiBeta
[ DiFit

rMHTepeanLl NpeacKkasaHna

CpepgHee [ OTOeNbHOE 3HAYEHWE

[OoBepWTENEHBIA MHTEpPBAN:

[[] cranpaptwaosaHHblie DiFit
[[] KopapwauwoHHOE OTHOWEHWE

%

CCTaTMCTHKN KO3 dWUMeHTOR

@ CoapaTe HaGop OaHHLIX
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Pucynoxk 10 — JIuneiinas perpeccusi: CoxpaHuTb

Ha puc. 11 npuBeaeHsl pe3yabTaThl MPOrHO3UPOBAHUS IO MOAEIH

perpecCun: TOYCYHBIN IMPOrdHo3, BCPXHAA U HUKHAA I'PAHUIBI.

*Homep pas.sav [Habopaannbixl] - Pegaktop aannex IBM SPSS Statistics

=y

@aiin  paeka Bwa [Jdandsle MNpeobpasoeate  AHann3  [pAmod mapketwHr [Cpadwka Cepeuc  OkHo  Cnpaexka
SHE O o~ B i a4 D W 6
[12:Lmei_1 [7,82352920018151 [Mokaaano 12 nepemernix ua 12
| PRE 1 | RES 1 | PRE 2 | RES 2 [ LMCI 1 [ UMC_1 [ nep | nep | nep
1 19,92933 -6,92933 19,92933 -6,92933 12,22007 27,63860
2 41,98560 12,01440 41,98560 12,01440 3522110 4875009
& 18,58750 -8,58750 18,58750 -8,58750 10,12587 27,04913
4 7.96470 7.03530 7.96470 7.03530 -4,67112 2060053
5 26 47387 -8.47387 25 47387 -8.47387 14,59624 36,35151
6 16,15569 6,84431 16,15569 6,84431 2,89926 2941212
7 4647696 -13.47696 46,47696 -13,47696 38,48825 54 46567
8 43,65353 2,34647 43,65353 2,34647 36,43977 50,86729
9 41,88307 -.88307 41,88307 -,88307 35,07405 48,69209 |
10 40,11260 3,88740 40,11260 3.88740 33,63077 46,59443
11 3977714 6,22286 3977714 6.22286 33,30863 46,24565
12 20,0966 7,82353
13
14
15
16
17 =]
£l e ——————————————————————— [¥]
=
R e
| |I'Ipnu,eccopIBM SPSS Statistics rnma| | | \ \

Pucynok 11 — Pe3ynbTaThl NpOrHO3UPOBaHUS



59

Takum 00pa3oM, ¢ BepoATHOCTHIO 90% HHBECTUIIMU B OCHOBHOM
KaluTaJl B IPOTHO3UPYEMOM MEPUOJE COCTaBAT oT 7,82353 nmo 32,37038
MJIH. pYO.

Bvi600wi.

B Xxone BbINOJHEHUS 3aJaHUsi Mbl [OCTPOWUIIA YpPaBHEHHUE
MHOXECTBEHHOW JIMHEHHOU pErpeccuu JBYMs ClIocOOaMu — MaTPUIHBIM
u ¢ momonipto MSEXcel, paccumramu ko3(pGUIUEHTH MOJYYCHHOM
MOJIEIH, OLECHWIM €€ aJCKBAaTHOCTh W CTAaTUCTUYECKYIO 3HAYUMOCTb;
MOCTPOUIIU MOJIEIh CO CTaTUCTHYECKU 3HAYUMBbIMU (pakTopamu. Taxxke
HaMU ObLJ1a JaHa MHTEPHIpETAlHs MapaMeTpOB MOJEIU M OCYIIECTBICH
IPOTHO3 HAa JiBa MEpHOJa HAa OCHOBE MHOYKECTBECHHOM JIMHECHHOU
pEerpeccuu co CTaTUCTUYECKHU 3HAYMMBbIMU (pakTopamu. Takum oOpazom,
TOYCYHAsI MPOTHO3Has OIleHKa mepemMeHHor Y B 13-M, 14-m m 15-m
nepuojiax coorBercTBeHHo paBHa 43034; 46757,23; 54602,52.

[IpuMeHUB B KauyeCcTBE WHCTPYMEHTAa PETPECCHOHHOTO aHan3a
nporpamMMmHbId  TpoaykT IBMSPSSStatistics, mMbl mpousBenu BbIOOD
(aKTOpHBIX TPHU3HAKOB JJIA TOCTPOCHUS] PETPECCHOHHOW MOJEIU Ha
OCHOBE aHAJIN3a MaTPUIlbl KOA(DPUIIMEHTOB KOPPEISAIIUH,

MOCTPOWIM JUHEWHOE ypaBHEHUE PETPECCHUM, OICHUIU KaueCTBO
MOJEIN M TOCTPOWIM MPOTHO3, COTJIACHO KOTOPOMY HMHBECTUIMU B
OCHOBHOM KallWTal B MEPHUOJIE YIPEKICHUS cocTaBsAT oT 7,82 no 32,37
MJIH. pYyO.
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JlaGopaTtopunasi padora Ne3 I[IpumeHeHre HEHPOHHBIX ceTel U
reHeTH4eCKUX AJTOPUTMOB B TEPPUTOPHAILHOM PA3BUTHH

Tema 5 —TeppuTopuajibHOEe pa3BUTHE HA OCHOBE HEHPOHHBIX
cereu
Teopemuueckasn uacmo

Brniocnieguue 10-15 et naer akTUBHOE pa3BUTHE aHAJTUTHUYECKHUX
CHCTEM HOBOTO THUIla. B MX OCHOBE - TEXHOJOIMM HCKYCCTBEHHOIO
UHTEJJIEKTa, HWMUTUPYIOIIUE TPUPOAHBIE Tporecchl. Haumboiee
NOMYJIIPHBIMU W TNPOBEPEHHBIMUA W3 OSTUX TEXHOJIOTUU SBISFOTCS
HEUPOHHBIE CETU U TEHETUYECKUE AITOPUTMBI.

HeiipoHHble ceTH B KaKOM-TO CMBICJE SBJISIOTCS WMUTALUSMU
MO3ra, MO3TOMY C HUX MOMOIIBIO YCIIEIIHO PEIIAITCA pa3HOOOpa3HbIe
«HEYETKHE» 3aJa4yM - paclo3HaBaHHWE OOpa30B, peuUd, PYKOMHUCHOIO
TEKCTa, BBISIBJICHUE 3aKOHOMEPHOCTEH, KJaccudukanms,
IPOTHO3UPOBAHMUE.

C ToukM 3peHHUs KIacCU(UKAIMU  TMPOTHO3UPOBAHUE  C
MPUMEHEHHUEM HEUPOHHBIX CETEH CJIeAyeT OTHECTU B OCOOBIA Kiacc
METOJIOB, T.K. C OJTHOM CTOPOHBI OHU B KAYECTBE BXOJId MCHOJIB3YIOT KAK
CTaTUCTUYECKYI0, TaK M DKCIEPTHYHO HWHQPOpMAIlUIO, a B KadyecCTBE
BBIXOJIa OHU UMEIOT, KaK MPABUJIO, KOJIMYECTBEHHBIC TAHHBIC, C IPYTrOn
CTOPOHBI aJITOPUTM OOYUYEHHS UX TIOXOK HA SKCIIEPTHYIO CUCTEMY.

Teopust UCKYCCTBEHHBIX HEHPOHHBIX CETEHW B HACTOSIIEE BpEMS
OpoXoauT dTan (GOPMUPOBAHUSA, UYTO OOYCIOBJIMBAET Pa3zHOOOpa3ue
MOCTAHOBOK IMpOOJEM U OCHOBHBIX omnpeaeneHui. KccnenoBarenu
HAJICTISIFOT WCKYCCTBEHHBIE HEMPOHBI Pa3HOOOpPa3HBIMH CBOWMCTBAMH,
KOTOpBIE, MO WX MHEHHUIO, aJICKBaTHBI (YHKIUAM OHOJOTHYECKUX
HEUPOHOB H MO3BOJISIIOT IIOJyYaTh PEIICHHE AaKTyaJdbHBIX I
UcCien0BaTelIs 3a1ad.

CdopmynupyeM OCHOBHBIE TTOHSATHS HEUPOHHBIX CETEH.

M cKyCCTBEHHBIM HEMPOH, Jajiee MPOCTO HEWPOH,

Vj, ={l,2,...n}, rIe N-pa3MepHOCTH
IPOCTPAHCTBA BXOAHBIX CHUTHAJIOB, 3aJacTCs
COBOKYIHOCTBIO cBouX BxomoB X, I={l,2,...n},

BecaMH BXOJIOB

Wi,, dyHkiueit % j
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akTuBaLuK P(X) ¥ nepesaToyHol GyHKIUEH p;.

OyHKIMSA aKTUBALUM  ONPENENSECT COCTOSHUE HEWpPOHA B
3aBUCUMOCTH OT 3HAQYEHHUN €ro BXOJOB, BECOB BXOJIOB M, BO3MOXHO,
OPEbIYIUX COCTOSHUM. {1 ymoOcTBa K HEHpoOHY H00aBISIOT €Ille
oIuH BXOjA (W €Ile OJUH BEC M), CYMTas, YTO HAa 3TOT BXOJ BCErja
noaaeTca curHan cwibl 1. HellpoH cyMMHUpyeT 3TH CHUTHaJIbI, 3aTE€M
IPUMEHSIET K CyMME HEKOTOPYIO0 PUKCUPOBAHHYIO (DYHKIIUIO P U BbIJAET
Ha BBIXOJIE CUTHAJI CHJIbI

Y = p(WiXi + W2X2 + ... + WnX, + U)

OnHoMecTHas nepenaTo4yHas (DyHKLMAP] ONPEAEISCT BBIXOIHON
CUTHaJ HEWpoHa Kak (QyHKIMIO ero cocrogHus. Hawubonee
paclpOCTPAaHCHHBIMU  TEPEJaTOYHBIMU  (DYHKUMSIMH  SBJSIOTCS
CTyI€HYaTasi Ioporosas (a), JMHEHas MOporoBas, cUurMounaaibHas (0),
a TaKXKe JINHEWHAS U TAKE TayCCHaHa.

JluHeliHbIE HEUPOHHBIE CETHU UCTIOJIb3YIOT HEUPOHBI C JIMHEWHOU
nepeaaToyHoi ¢yHkiue. HenuHeliHble TPUMEHSIOT MOPOTOBYIO WJIU
CUTMOMIANIbHYIO TiepeaaTounbie GyHkiuu. HeliponHas ceth oOpasyercs
yTeM 00beIMHEHUSI BBIXOJIOB
HEMpOHOB ¢ BXxojamu. [Ipu stom rpad
MEKHEUPOHHBIX COEIWHEHUM MOMKET

OBITH AIUKIMIECKUM 160
MPOU3BOJIbHBIM  IUKJIWYECKUM. Bup
rpada  CIIyXKHUT OTHUM u3

KJIACCU(PUKALIMOHHBIX MPU3HAKOB THUIIA
HEUPOHHOM CETH.

Jlerko BumeTrh, 4YTO, IPUHAB
HEKOTOPOE COIJIAllEeHUEe O BPEMEHHU
cpa0aTbIBaHUS HEUPOHOB, MBI IOJIY4aEM
anrapar s 3aaHus AITOPUTMOB
IIOCPEICTBOM HEMPOHHBIX CETEM.

[IsaTHCTYIEHYATBIN TIPOLIECC CO3/IAHUSI HEUPOCETEBOU MOJIEIIN:

1. Onpenenenne MNpocTpaHCTBA MPHU3HAKOB. PemeHune o Towm,
KaKyl BXOJIHYIO HMH(OpMAaIMIO MCIOJIB30BAaTh U UTO CETEBas MOJICIb
JOJIKHA JeNaTh.

2. PemieHue o TOM, KaK MPEACTaBIATh HHPOPMAIIUIO U COOp €€ B
BU/JIC TIPUMEPOB.
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3. OmnpeneneHue HeUpPoHHOM ceTH. BBIOOp BXOJ0B CETH H
crieruukaiusa BeIX0J0B. Tak Kak y»Ke clelaHbl MepBbIie ABa Iara, TO
ATOT IIar BBINOJIHAETCS ITOYTH aBTOMATUYECKHU.

4. OOydeHue MOJIEIIH.

5. TectupoBanue 00y4eHHOUN MOJICIIH.

Jlasiee 3TOT MATH IArOBBIM MPOLECC MPUMEHSIETCS IS pa3JIMYHbIX
npoOJeM C pa3HbIM IIPEJICTABIICHUEM JIaHHBIX B HEHPOCETETEBOM
MO/IEIIH.

Hevpocetn xopomio copaBisilOTCS € JIBYMsl TUIAMHU 3a7a4: C
3a7a4yaMM KJIacCU(UKaAlMU W TpeJICKa3aHus Ha BpPeMEHHBIX psgax. K
3aJja4aM  TOTO  poAa  OTHOCATCS  OOJBIIMHCTBO  (DMHAHCOBO-
PKOHOMHMYECKMX 3ajJau: OIlCHKa pEHUTHUHra II€HHbIX OyMar; aHaiau3
3aiIMOB,  KPEIWUTHOE  IUIAHUPOBAHUE, MPOTHO3 SKOHOMHUYECKOU
AKTUBHOCTH Ha CIICAYIONUN Mecsr, GopMHUpOBaHUE MOPTQEs MEeHHBIX
Oymar, olieHKa KpEeJAUTHBIX PUCKOB, MPOrHO3 (PMHAHCOBBIX MOKA3aTEeINeH,
aHaJIn3 OMP>KEBBIX M PHIHOYHBIX TEHIASHIIUM, IPOTHO3 SKOHOMHUYECKUX H
OMpP)KEBBIX WHIWKATOPOB, IMPOTHO3 KypPCOB BAJIFOT, IPOTHO3 IIEH Ha
OPOAYKIMIO MPOMBIIIICHHBIX  MPEANPUSATHN, TMPOrHO3 I1IEH Ha
HEJIBDKMMOCTb, MPOTHO3 CTABOK MEKOAHKOBCKOTO KpeauTa, MPOTHO3
OCTaTKOB Ha KOPPECIOHJCHTCKMX CcYeTax OaHKOB, MPOTHO3 IIEH Ha
pa3Hble  BHIBI 3€pHA O MHOTHM  CTpaHam, MPOTHO3
MaKpPOAKOHOMHUYECKUX MOKa3aTeIe peruoHa u ap.

Hpakmuttecmﬂ qyacnis

Llenb:  OCBOEHME  METOJUKH  IPOTHO3UPOBAHUS  METOJIOM
IIOCTPOCHUSI HEUPOHHBIX CETEN.

3aoanue:cipOrHO3UPOBAThH 0O0BEM MPOJIAK OCHOBHOM MPOIYKIUU
OAO «Dnekrpoarperar», HCHOJb3ySd MNPOTPAMMHBIA  AMYIISITOP
NeuralAnalyzer 2.0, u cpaBHUTH TPOTHO3, TOJYYEHHBIH HEHUPOHHOUN
CETBIO C UTOraMU MTPOTHOZUPOBAHUS METOJIOM SKCTPATOJISALNYA TPEHA.

Xoo pabomei.

OAO «IeKTpoarperar ABJISACTCS MIPOMBIIILJICHHBIM
OPEeANPUITHEM, CIECUUATU3UPYIOMIEMCS Ha BBINYCKE MEPEIBUKHBIX
UCTOYHUKOB »HHepronutanus wMomrHocteio oT 0,5 mo 1000 xBr,
reHepaToOpOB MEPEMEHHOT0 TOKa, IIpeoOpa3oBaTesiel YacTOThl, a TaKkKe
MIMPOKOM raMMbl TOBAPOB HAPOJHOTO NMOTpeOaeHUs (HacOChl «Mabliiy,
CTUpaJIbHbIE MallMHbl «MallfoTKa», TpaHCPOPMATOPhI, BEAPA, KPBIIIKU
U T.JI.).
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Cno’XHOCTh IPOTHO3UPOBAHUS 00BbEMA MPOJAXK DIEKTPOArperaTon
B CTOMMOCTHOM BBIP&KCHHWHM BBbI3BaHA TEM, YTO JWHAMHKA TIPOJAXK
MPOAYKIIMU TPEANPHUATHS UYPE3BBIUAMHO CIIOKHA W IUIOXO IMOJIASTCS
dbopmanuzanuu (Tabnauna 1).

Tabnmuna 1 - Beipyuka OAO «DnekTpoarperar» B
2001 o 2005 r. (TBIC. PYO.

TUHAMUKE C

[Hara Bripyuka | Jlata Bripyuka | [lara Bripyuka | Jlara Bripyuka | [ata Bripyuka
sHB.01 21850 staB.02 10175 staB.03 10500 stuB.04 13975 stHB.05 14520
¢es.01 20850 ¢es.02 16885 ¢eB.03 16860 ¢es.04 15925 ¢eB.05 16850
Mmap.01 23250 Mmap.02 12320 Mmap.03 12960 Map.04 19045 Mmap.05 21450
anp.01 16650 amp.02 20515 anp.03 23640 anp.04 23660 anp.05 22365
Maii.01 20400 Maii.02 21175 Maii.03 22320 Maii.04 30485 Mait.05 35265
mion.01 | 21550 nioH.02 | 27445 mon.03 | 31980 mioH.04 | 34970 moH.05 | 33250
uron.01 | 14150 non.02 | 23045 u01.03 | 22140 non.04 | 28860 uton.05 | 29620
asr.01 16550 anr.02 18040 anr.03 19740 asr.04 19565 asr.05 21125
cen.01 20150 cen.02 24970 cen.03 24180 cen.04 27300 cen.05 28450
okT.01 10950 okT.02 18920 okT.03 20280 okT.04 21385 okT.05 23595
Hos1.01 12000 HOs1.02 14245 HOs1.03 11760 HOs1.04 14495 HOs1.05 15455
nex.01 5750 nek.02 29315 nek.03 27420 nek.04 37245 nek.05 38955

[ToctpouM 1o maHHBIM TaOauikl 1 pucyHOK 1 ¢ rucTorpammoit
JTMHAMUKH TPOJIaK MPOIYKIIUHU B ThIC. pyO. 3a 5 JIeT.
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Ecnu pans noporHo3upoBanusi  oObema  mpogax — OAO
«DneKTpoarperaTy» WCHOIL30BaTh JUHEHHBIA TpeHa (PUCYHOK 2) |
paccuuTarh €ro GopMyay U TOYHOCTh allPOKCUMAIIMU (R2=O.1872), TO
MOJIYYUTCSs, YTO BEJIMYMHA JIOCTOBEPHOCTH MOj00pa (PyHKUMH OyAeT
HEJIOMYCTUMO Majia, YTO HAKJIAJbIBAET 3alpeT HAa HCIOJIb30BAaHUE
METO/Ia TPOTHO3UPOBAHUS C TIOMOIIBIO JIMHEWHOTO TPEHIA.

45000
y=15,848x-19977

40000 R?=0,186 -

35000 -

30000 — - — -

25000

20000 +

15000 S ] .Y {1 - -

10000 —
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qlz‘ ré\ \1\9 O‘b q:b ,é\ q\‘p O‘b Qg\ ré\ q\*p OQ‘ q}?‘ fé\ \l“p OQ- qlb ,b_o \1‘9 OQ-

Pucynoxk 2 - Tpena oobema npoaaxx OAO «3nektpoarpera» 3a 2001 -
2005 rr.

JIOTOJIHUTEIPHBIA ~ aHAK3 TMOKa3aJ, YTOo Jorapu(pMUUYECKUi,
IIOJIMNHOMUAJIbHBIN, CTEIIEHHOW U OKCIIOHEHIIUAJIBHBIA TPEHIbI TAKXKE HE
MOTYT  HCIIOJB30BaThCS IO  BBHINIE  OOO3HAYEHHOW  MPUYMHE.
Makcumanbaoe 3HaueHne R°=0,2468 MOJYYEHO TPU HUCMHOJIb30BAHUU
NOJIMHOMUAJIBHOW (DYHKIIMU 1IECTOTO Mopsiaka. J(axke ¢ mOMONIbI0 TaKou
CIIOKHOW (PYyHKIIMM HEBO3MOXXHO aJEKBATHO OTPA3UTh JAMHAMHUYECKUM
psan oovema npoaaxxk OAO «Dnektpoarperar» 3a 2001-2005 rr.

DTO TO3BOJAET CHENAaTh BBIBOJ O HENPUEMIIEMOCTH METOJAA
AKCTPANOJISIMMUA  TPEHJa JUisi TMPOTHO3UPOBAHUS oO0bEeMa MPOJAK
npoaykunu OAQO «Dnekrpoarperar.

[Torpobyem pemuTh JaHHYIO NPOOJIEMy C TOMOIIbIO MPUMEHECHUS
HOBBIX METOJIOB NPOTHO3MPOBAHMS, TAKUX KAaK MCIOJb30BAHHUE B
MIPOTHO3UPOBAHUU HEMPOHHBIX CeTEU. [[JIsI MPaKTUYECKOTO MPUMEHECHUS
BeiOepeM NeuralAnalyzer 2.0 - mporpaMMHBIH 3MyJIsATOp HEHPOHHOM
ceTu. OJTa cCHUCTeMa peanu3oBaHa Ha 0a3e HEHWpPOHHOM ceTu C
BO3MO>KHOCTBIO UCITOIL30BAHUS 111 OOYUYEHHUS OJTHOW U3 TapaurM:
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— obOparHoropacnpoctpanenus (Back Propagation);

— Resilent Propagation;

— conpsokeHHbIxrpaguenToB (Conjugate Gradient);

— panmanpHasOasucHaspyukius (Radial Basis Function).

YnoOublii uHTEpdEc U BCTPOEHHAs BO3MOXXHOCTH MOJy4YaTh
JAHHBIC W3 PA3JUYHBIX HCTOYHMKOB IO3BOJISIT BaM JIETKO U OBICTPO
npumeHaTh NeuralAnalyzer B peanbHBIX OM3HEC TIPHITIOKCHHSIX.

Haunem 1mocTpoeHMe  HEWPOHHOM CETH C  ONPEAECICHHUS
IPOCTPAHCTBA MPU3HAKOB. B KauecTBe OCHOBHBIX BXOJIHBIX MPU3HAKOB
BBIOEpEM:

1.  Beipyuxa (1), ThIC. pyO.;

2.  CraBka pepunancupoBanus (t), %;

3. llena Oappens nedru (t), om1apos;

4.  Tlepuon (mecsn).

[TokazaTens «BbIpyYkKa» ObUT BBIOpAH BXOJHBIM IOTOMY, 4YTO
HEWPOHHAsI CETh JOJDKHA OOYYUTHCS Ha ITOM MpUMEpE MOBEICHUIO €€
TUHAMUKH.

[TokazaTenb «cTaBKa pepMHAHCUPOBAHMS» ObLT BHIOPAH BXOIHBIM
MO TMPUYMHE BaXKHOCTH ATOTO MOKa3aTess i MaKpPOIKOHOMUYECKOTO
pa3BUTUS  OKOHOMHKM  rocyaapctBa.  Yem  HUXKE  CTaBKa
pepuHaHCUpOBaHUS, TEM JIyUIlIE JieJia OOCTOSIT B 9KOHOMHUKE.

[Tokazatens «ieHa Oappens HedTu» OBUT BRIOpAaH MOTOMY, YTO
OCHOBHBIMHU TIOKYTIATEJISIMU DJIEKTPOArperaToB SBISIOTCS HE(PTSHbBIS
KOMIAHUU U OT UX JOXOJIOB 3aBUCUT YHUCJIO 3aKa30B y HCCIEAYEMOTO
OpEeANpUITHSA. A 4eM BBIIIC IIeHa HETH HA OUpPIKE, TEM BBIIIC JTOXOIbI
HE(PTSAHBIX TPEANPUATUN U COOTBETCTBEHHOrO OoJibliie 3aka3oB y OAO
«DIEeKTpoarperar.

[lokazarens «mepuos» ObUT BBIOpAaH BXOAHBIM, TaK Kak
HaOJII0MaeTCsl  OMpeJe/ieHHass IUKIMYHOCTh B JUHAMHUKE TPOJAXK
OPEANPUITHS U BBOJ ITOTO TTOKa3aTelsl B HEHPOHHYIO CETh MO3BOJIUT €
Y4€CTh CE30HHOCTb MPOAAX JIEKTPOArperaTos.

B kauecTBe BbIXO/a ceTH OyAeT MCHOJb30BaThCA BbIpyuka (t+1),
ThIC. py0. DTO 3HAUUT, YTO BCE BXOMSIIME JAHHBIE UCHOJIB3YIOTCS MPU
OCTPOSHUH HEHPOHHOM MOJIEIIN JIJIS BHISBIICHUS BIUSHHS HAa HTOTOBBIM
pe3yabTaT (BBIpYUYKa), MOJy4aeMbIi B TAKOM JK€ IO Ha3BAHUIO MECSIIE,
HO yXe cuenytomero roga. Caur uaeT Ha 12 mecsueB (rox). 1o
CIEeIaHO JJIsl TOTO, YTOOBI, TOTy4Yasl JaHHBIE O MpoJakaxX, HAIpUMeEp 3a
2005 rox moMecsa4HO, ONEPATUBHO BBOJAWUTH 3TU JAHHBIE O MPOJAXKAX U
COBPEMEHHBIE 3HAUYEHUS JIPYTMX BXOJHBIX MOKa3aTeJIeld B HEUPOHHYIO
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MOJIEIb MOJIy4aTh MPOTHO3 MPOJAX Ha roj BOEPE] Ha ATOT KE MECHII.
Takum o0pazom, oyner OCYIIECTBISATHCS HETPEPHIBHOE
nporuo3upoBanne. B suBape 2005 roma OyjaeT moJjiydeH NIPOrHO3a
npojax Ha ssuBapb 2006 rona, B ¢eBpane 2005 roga — Ha gpespans 2006
roja u T.[.

Cdopmupyem B nporpamme MicrosoftExcel Tabnuiibl ¢ 1aHHBIMU
st akcropta B nporpammy NeuralAnalyzer (tabmuist 2 - 5). B Hux
npeacTtaBieHsl ganHbie 32 2001-2004 roasl. Jlanueie 3a 2005 rog OyayT
MCIOJIB30BAaThCS ISl MPOTHO3UPOBAHUS 3HaUY€HUM BeIpydkH B 2006 rogy
Y TI09TOMY B 00y4YEHUH HEUPOHHOM CETH UCIOJIb30BATHCS HE OYIyT.

Tabnuna 2 - lannasie nis skcnopta B NeuralAnalyzer 3a 2001 roa

Jlata TBBI;ICP};;%& O gg(;@];ll({zﬁcnpomﬁﬂﬂ, % 3?7 6ap.He(bTH’ TBLI;ICP};;II? ) Hepuon
stHB.0 1 21850 25 22.2 10175 SITHBapb
¢eB.01 20850 25 22.35 16885 (deBpann
Mmap.01 23250 25 22.15 12320 MapT
amp.01 16650 25 22.33 20515 amnpeb
Maii.01 20400 25 22.49 21175 Mai
nion.01 21550 25 22.62 27445 HIOHB
nton.01 14150 25 22.55 23045 1710001
asr.01 16550 25 22.83 18040 aBTyCT
cen.01 20150 25 22.61 24970 CeHTSI0Pb
okT.01 10950 25 22.84 18920 OKTSIOpB
Hos1.01 12000 25 23.05 14245 HOSIOpb
nek.01 5750 25 23.46 29315 nexabpb
Ta6nuna 3 - lannasie qis skcnopta B NeuralAnalyzer 3a 2002 roa
Hlata 1T3SE;I/P f};:,l; 0 geT(;];IIIiHCHpOBaHHH, % }L/I.Zflil 6ap.He(bTH’ ITBLI;ICI.)};;I? ) Hepuon
stHB.02 10175 25 23.9 10500 SITHBaph
¢be.02 16885 25 24.56 16860 dbeBpaib
Mmap.02 12320 25 24.97 12960 MapT
arp.02 20515 23 24.99 23640 anpelb
Maid.02 21175 23 24.89 22320 Mai
nton.02 27445 23 25.44 31980 HIOHB
nto11.02 23045 23 254 22140 HIOJIb
asr.02 18040 21 26.01 19740 aBIyCT
cen.02 24970 21 26.32 24180 CEeHTSIOPb
okT.02 18920 21 26.65 20280 OKTSI0pb
HOs1.02 14245 21 26.8 11760 HOSIOpPb
nek.02 29315 21 26.83 27420 nexabpb
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Tabauma 4 - lannsie g1 skcriopta B NeuralAnalyzer 3a 2003 ron

Jlata ?L??ﬁ? O ;():eTg;III({zHCHpOBaHm, % }];I.Z.H;l 6ap. Hod TBL];ICI?};;I? () Hepuon
staB.03 10500 21 271.7 13975 STHBaph
¢eB.03 16860 21 30.4 15925 (beBpanb
Mmap.03 12960 18 311 19045 MapT
arp.03 23640 18 31.5 23660 anpeinb
Maid.03 22320 18 31 30485 Mai
nroH.03 31980 18 31.7 34970 UIOHb
n1011.03 22140 16 32.1 28860 UIOJb
aBr.03 19740 16 33.2 19565 aBTyCT
cen.03 24180 16 33.4 27300 CEeHTSI0Pb
okt.03 20280 16 32.9 21385 OKTSI0ph
HO:.03 11760 16 33 14495 HOSIOpPb
nek.03 27420 16 34 37245 Jiexaopb

Tabnuma 5 - lannsie aist skcnopta B NeuralAnalyzer 3a 2004 ron

Hara rac gy, | pedmcnporanin 6 | ye.lGap. | mwepyo. | Tepnon
staB.04 13975 16 36.1 14520 SITHBaph
¢eB.04 15925 14 39.5 16850 (deBpann
Mmap.04 19045 14 40.1 21450 MapT
amp.04 23660 14 41.8 22365 amnpeb
Mmaii.04 30485 14 42.2 35265 Maii
nioH.04 34970 14 43.2 33250 HIOHBb
nton.04 28860 13 43 29620 HI0JTb
aBr.04 19565 13 42.2 21125 aBrycr
cen.04 27300 13 43.8 28450 CeHTA0pb
oxt.04 21385 13 42.6 23595 OKTSI0pb
HOs1.04 14495 13 41.4 15455 HOSIOPb
nek.04 37245 13 45.7 38955 Jiekadpb

Cozgagum HOBBIM mpoekT B Neural Analyzer. BeiOepeM MCTOYHUK
sKcTmopTa AaHHBIX (mporpamMma MicrosoftExcel). Onpenenum tun mosst
nepeMeHHbIX. [lokasarenu: BeIpyuka (t), cTaBka peduHAHCHUPOBAHUS,
1eHa HeTu, nepuoj OyAyT UCIIOIb30BAHbI KaK BXOJHBIC IEPEMEHHBIEC, a
nokasareib BeIpyuka (t+1) kak 1eneBas GpyHKIus (PUCYHOK 3).
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MacTe p obyueHmMA - Hoebii 1

Hacmpoiika
noaei

YcraHoeure napamMeTpbn AaHHBK

X Dara

S Bripuyka [t]
CTaeka pefHAHCHpOESHUA
U eHa HedTH

L5 Beipyqka [t+1]

Meprog

Mraa nona: |EEI L1

Tun nons:

|.£laTa.-"E pera

— Mcnonezoeate Kak

) BxogHoe
) Uenesoe

(%) He wcnonesoeare

— Hopraanuzawma
(%) Nureiinan
) Henuretinas

() AEToMaTHYECKaR

() B3 HOpManH3aLHK

Dara orcyera:

10102006
— CTarucTuka

b 14H. |III1.IZI1.IZI1 CpegH. | 16.12.02
Mam.l 01.12.04 Cr.Ote| 42613

L

[MpoCroTR QEHHEI

J

<< Haszan,

[ OTreHa ]

[ Hanee > ]

Pucynok 3 - Onpenenenne B mporpamme NeuralAnalyzer mapameTrpoB

JaHHBIX

HacTpouM ocHOBHBIE mapaMeTpPhl CETU (PUCYHOK 4).
Anropurm: Back-Propagation.
AKTHBaIMOHHAS (DYHKIIUSI: CHTMOH/IA.
KpyTtusna curmonnsr: 1.

Ckopoctb 06yuenns: 0,10.

MowmenT: 0,90.
OTH

3HAYCHHUA PCKOMCHIOBAHBI

IpA  MPOTHO3UPOBAHUU

PYKOBOZCTBE IoJib3oBarens nporpammel NeuralAnalyzer.

B
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MacTe p obyueHmMA - Hoebii 1

Hactpofxa napamMerpoB cetu

Hﬂpﬂﬂﬁmpﬂ AnropuT MapareTpel

cemu ® E!au:.k : P":'pagat":'_n CropocTe ofyusHua 010
() Resilent Propagation

() Conjugate Gradients b creHT

(") Radial Basis Function

AKTHEAUMOHHAA PYHELLMA

| CurromMna w KpyTHsHa CUrtoMaEs

Blg, KT E SLMOHHDRN iy HELA

[ [MpocroTR AaHHEH ] [ << Hasan H Danee »» ] [ OTtieHa ]

Pucynok 4 - Hactpotiika B mporpamme NeuralAnalyzer mapamerpos cetn

HacTtpoum napameTpbl 00y4UeHHS HEHPOHHOM CeTH (PUCYHOK 5).

MacTtep ofyueHHs - HosbiH 1 |:| |E|

MapameTpw obyyeHun

n apallemp” ~HelpoHel 5 cnoax

obyyeHus

M2 cnoa HelipoHoe
1

BwoaHom:

EKDbITbIH CNoeE:

B bsoaHom:

Ilitl

P OPMHPOEAHHE MHOXKECTE
EanaHc 0 dyyatow es TecTosoe

(%) B npouerTax 20 j
() B npumepax 10 j

Brero npurepos

keTon sanonHeHKA | B cywecTeytw e NopAgke w |

[ Mponyckark =anucH ¢ NYCTEIMM SHIYEHHARMM [cogepaalme <Mulls]

Facwpure grHanasoH Ha: 1] j

[ MNpoctoTp gaHHER ] [ << Hazag H Hanee »» ] [ OTreHa ]

Pucynok 5 - Hacrpotiika B mporpamme NeuralAnalyzer mapamerpos
00y4YeHUs CEeTH
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[Ipy aHanu3e BXOJHBIX M BBIXOJHBIX TMApPaMETPOB MOJIEIHU
YCTAHOBUM 3HAUCHMS YKCJia HEUPOHOB BO BXOJHOM CJIO€ U BBIXOJIHOM
cnoe (7 m 1 cooTBETCTBEHHO). Bbul BBIOpaH JOMOJHHMTEIBHO OIUH
CKpBIThIA cioil. [lpu ¢GopMHUPOBaHMM MHOMKECTB CYIIECTBYIOIIAs
BbIOOpKa ObLIa pazouta Ha 80% st oOyuaronieit coBokynmHocTH U 20%
JUI1 TECTOBOW COBOKYITHOCTH.

Hactpoum mapaMeTphl yClIOBUM OCTAHOBKU OOyYE€HHS] HEHPOHHOM

cetu (pucyHok 6). BeiOpanHoe 3Hauenue B nporpamme Neural Analyzer
10000 smox.

MacTtep obyueHns - HopbiH 1 |:||:|[z|

w YcnoeuAa 0CTaHOBEM OOYYEHHA
BUA CyMTaTE MpHMEp pacno3HAHHEI @CAH OWMEKa MEHbLE 5 O0E-002
ocmaHoBku

Mo AoCTHAEHID 3 M0 10000 ﬂ

D fyyatlles MHOKECTED

[ ] MakcumaneHan owtka mMeHewe

[ ] CpegHAa owHEka MeHeLLE

[ ] PacnosHaHo npumepos [%] ﬂ

TecToBEDE MHOMKECTED

[ ] MakcumaneHan owtka mMeHewe

[ CpegHAa owHEKa MeHELLE

[ ] PacnosHaHo npumepos [%] ﬂ

Maparerpel oToOpaKeEHHA rPathHKDE

Yactora ofHoEneHwa |1 ﬂ Buamroe okHo 100 ﬂ

’ MNpoctoTp oaHHER ] ’ << Hazan ” Hanee »» ] ’ OTreHa ]

Pucynok 6 - Hactpoiika B mporpamme NeuralAnalyzer ycinosuii
OCTaHOBKH O0YyUYEHUS

Janee coctaBuwin omnucaHue oOmEeld KOH(UTypaluu CUCTEMBI
(pucyHoK 7). ChemyromuM 3TarioM TOCTPOSHUS HEWPOHHOW MOIeiH
SBISICTC  OKHO oOyuyeHus cetu (pucyHok 8).  IIporpamma
ABTOMATUYECKH pacCUUTala PEKOMEHIAYEMBIEC IS HAIErO IPOEKTa
kputrepuu. llociae 3TOro KOMIBIOTEp HA4YMHAET MPOLECC OOYyUYCHUS
HEUPOHHOM CETH, KOTOPBIM Ha COBPEMEHHOM MOIIHOM KOMIBIOTEPE
3aHUMAET JIOBOJIBHO JUIUTEIIBHOE BPEMSI.
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MacTe p obyueHmMA - Hoebii 1

OnucaHve ofed KOHPHrypauHH CHCTEMB

Onucanue

BronHelE nona S
COL2 [Beipyqka (L] B
TN NoaA; Hucno
HOpk. NHHERHAaA
rakc.: 3.7 2E+004
ruH. ;5. 7RE+003
cpen.: 2 0Z2E+004
aucn.: B YZE+003
COL3 [CTaEka pePHHAHCHPOBEaHHA]
TN noas; Hueno
HOpk.. NHHENAHAA
raarc.: 2 50E-+001
raiH. © 1. 30E+0071
cpea.: 1.97E+001
avcn.: 4.65E+000
COLA (Ll eHa HedT]
THN NoaA; Hucno
HOPM.: NHHERHaA
raakc.: 4.57E+001
rmH, ;2. 27E+001 »

| >

| s

’ [MpocroTR AaHHEH ] ’ << Hasan ” Danee »» l ’ OTtieHa ]

PucyHnok 7 - Onucanue o01ieit KOHPUTYpali CUCTEMBI

MacTe p obyueHmMA - Hoebii 1

0O6yueHue cet [Back - Propagation]

06yyeHue

Wy AP A P A

Ay = 4

. - EL] a hl b
TR .- L e | i ry i s 4 o
o i i L T B I | [ 4 1 v
v, R A . At o L .

L L B B L B L B B B L B B R L
230 240 230 260 270 2300 290 3500 3O 3E0

BaseGroup

— Ofyuatowee mMHOMECTED TecToOBOE MHOWECTED

=] [#] Makc. owkwtka B48E-002 | |[E[«] Make. owwtka 2.88E-002
[ [¥] Cpeaw. owmeka | 1.20E-002 | | [ [v] Cpeaw. owmeka | 7.72E-003
PacnozHano [%) 94 74 PacnozHano [%) 100,00

Anoxa Bpera [>| [:D‘l “l

’ [MpocroTp AaHHE ] << Hazan [oToED OTreHa

Pucynoxk 8 - O0y4enue cetu

[Tocie oxonwyanuss oOyuenmst tnporpamma  NeuralAnalyzer
MO3BOJISICT TIOJNIYYHTh OTPEICICHHBIC AHAIUTHYCCKHE M TpadHuuecKue
MaTepUaIbl I TECTHPOBAHUS KaueCcTBa ¢ pabOTHI.
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IIpoBenem TecTUpPOBAHUE ANCKBATHOCTH BBIAABAEMOTO MOJENBIO
HEUPOHHOM ceTr mporHo3a. C 3TOM LENbI0 MOXKHO MCIOJb30BaTh OKHO
BBIBOJIa JIAHHBIX (PHCYHOK 9), Iie NPEANOCICIHHA CcIpaBa CTOJOeI
COJICP)KUT 3HAYCHUS CPEIHEKBAIPATUUYECKONW OIIMOKH MO0 KaKIOMY
MecsIly Mporuo3upoBanus. OHa HEBEIUKA.

ﬁmaﬁn Mpaeka Cete Bra OkHa 7
De-H && #90 BRaE- BE0 €
g L @B, G- (AP B S M

Bripyuka [t] ||:TaBKa pECPMHaHCHpDBaHHHl UeHa Heq:TH| Bripyuka [t+1 ]| Mepuon, |[NET] Cp kB .oWMWAka |[NET] Bripyuka [t+1] |
oz 14435 13 414 15455 | HoRfipe 00855 27353 GE25429323
|| 0n.08.2004 19565 ] 422 21125 asryct 00505 30274.8664393453
01.07.2004 28860 12 43 29620 Mo 004236 38123.0746226396
| |0 04 2004 236E0 14 148 22365 anpens 00373 30223 4222020555
: 01.02.2004 19045 14 401 21480 taapT 00245 27872.5938817349
01.10.2004 21385 12 426 23595 okTAGpE 0063 28795.0092090345
o 05 2004 34570 14 432 33280 uioHe 00033  35602.1770347239
: 01.05.2004 30485 14 422 35265 | taali 0002 37072.0268851316
01.01.2002 10175 25 2349 10500 AHEAEPE 0.01E  12144.1958716441
o 11 2001 12000 25 23.05 14245 Hontpe 00M5  12679.8184525072
: 01.09.2004 27300 132 428 28450 ceHTASpE 0005 26853.5679275382
01.01.2001 21850 25 222 10175 aHEapE 0.0004 10965, 260899213
o 112002 14245 21 2648 11760 HoAtpe 00004 12574 A720661552
: 01.01.2003 10500 21 287 13975 aHeape 0.0004 13192, 728896558
01.02.2002 16285 25 24 56 16860 degpane 00001 16482.7938323744
o 112003 11780 16 33 14495 HoAGpe 0aool 14803 0076192031
| oo 2004 13975 16 31 14520 aHBaps 0aoon | 14114 7006223562
: 01.09.2002 24970 21 26.32 24180 cenradpe 3.54518184933742E-5 23937 BE00321162
01.03.2002 12320 25 24.97 12960 taapT 2 B9852096873822E-5 ) 13171.4310068431
| |0 09,2003 24180 16 334 27300 cenradpe | BE4FFA097E9903E-5 . 2742 0277755146
: 01.0e.2001 215580 25 2262 27445 HioHe 1.48503864242236E-5 |  27288.1535600634
01.03.2003 12360 18 N1 19045 taapT 1.42521335525169E-5|  18891.3453424273
| | o7 2002 23045 23 254 22140 wions 1.39103762248235E-5|  21988.1987327146
: 01.04.2002 20515 23 24.99 23640 anpene  |.03933898284039E-5  23508.7847247342
01.10.2003 20280 1& 3249 21385 okTacpe | 8.503730020285E-6  21266.3105680373
| |12 2004 arz4s 13 457 38955 pekafpe 7 7HO083929390321E-6  35841.6868515138
: 01.05.2003 22320 18 Kl 30485 taali 7 15811365749062E-6 | 30376.1057160923
01.09.2001 20150 25 22,61 24970 cenradpe 3.57164045237173E-6  24865.6619575067
| |0 05 2002 21175 23 2483 22320 maki 510352641 399266E -6 22219 444258102
: 01.07.2003 22140 16 321 28860 Mo 29156996523057 2E-6 |  28790.501 2201562
01.02.2001 20850 25 2235 16885 degpane 2.23582132598330E-6  16545.8599330959
[ o 09 2001 16550 25 2283 18040 aeryct 2 11635E70889834E-6  17380.7892963683
: .12 2002 29315 21 26,83 27420 peratpe | 98002993420754E-6 0 27362.7230901985

Pucynok 9 - OKHO BBIBOJIa TAHHBIX

Opnnako ynoOGHee JUisl 3TOr0 UCTOIL30BaTh Tpaduku HakTUUECKOU
BBIDYYKM U BBIPYUYKH, CIIPOTHO3MPOBAHHOW B HEUPOHHOM CETH 34
nepuoji 2001-2004 rr. (pucynok 10). Ha pucyHke BUHO, 4YTO 3HAUYCHUS
BoIpyukn (t+1) m Net Beipyuku (t+1) B OOJBIIMHCTBE ClIy4acB
COBITA/IAOT.
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Fpa.q:mu BbIXOJ0B CETH

Oce = | Oara | Ocb': | Beipyaea [t+1) v ‘ll.ﬁhlﬁﬂlﬂ” - e -
Bierzog ceTi: Beipydka (1+1)
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Pucynok 10 - CpaBHeHue (hakTHYECKONU U IPOTHO3UPYEMOU BBIPYUYKH B
nepuon 2001-2004 rr.

Ecmm obparutbest k pucyHky 11, re mpeacraBiieHBl JaHHBIE 00
ATAJIOHHOM M PACU€THOM BBIXOJIaX CETH IO TMOKa3aTessiM: (paKkTHUecKas
u nporHosupyemas Bbipyuka B mepuos 2001-2004 rr., TO MOXHO
YBUJIETh, YTO OOJBIIMHCTBO PACUYCTHBHIX (MPOTHO3UPYEMBIX) 3HAYCHUU
BBIPYYKH HaXOIATCS Ha JTajoHHOW mauHWU. HanOonbime ommOku
MpUXOAATCA Ha auana3oH BeIpydku ¢ 15 000 Teic. py6. o 30 000 ThIC.
py0. B MecsII.
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I'pachHi BRIXDOOE CETH
Ock »: [EEErEY ] w | Oce':|Bepyuka [t+1) v ‘ | E.,_.., Lm - @ ®-|E ﬂ

Bierzog ceTi: Beipydka (1+1)

[oa]
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o
[==]

ETHEIA EbIX0f CeTA
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[=]
L

TH
[l
[}
[
o
[==]

Mone: Beipydra (1+1)

| @ Breipydra (t+1) @& [Met] Beipy4dka (t+1) — 2TanoH I

Pucynok 11 - DTamOHHBIN U PACUETHBIN BBIXOJ CETH IO MOKA3ATEIISIM:
dakTudeckas u nporHosupyemas Beipyuka B nepuoj 2001-2004 rr.

DTO CBUAETEIBCTBYET O TOM, YTO HEUPOHHAs CETh CMOIJa
MOCTPOUTHh 3aBUCUMOCTH aJCKBATHBIC CYIIECTBYIOIIAM TEHACHUIHUSAM H
€€ MOYKHO MCIIOJIb30BaTh A MoJiydeHus nporHo3a Ha 2006 rox. Oto
TaKX€ TOATBEPKIACT W PACCUUTAHHBIC TIOKA3aTEIM CTATUCTUKH
(pucyHOK 12) 1o BceM IoKa3aTessiM, Kak BXOJTHBIM, TaK H BBIXOTHBIM.

LTItz 224 o s

N None CratucTika [3anuced ; 48]
A 14H. Makc. CpeaH. Cra.Otkn. | Cymrda Cyrama ... | Megwana | MycTee YHuk.
1| Hara 1.01.2000 0 1122004 16122002 4.26E+002 3.7RE +004 1]
2| Boipyyka[t] BYEE+003  3.72E+004  202E+004 | B72E+003  9.72E+005  218E+010  Z.04E+004 0
3| Craeka pedudadcupol 1.30E+0071 | 250E+001 | 1.97E+001 | 4 65E+000  946E+002  1.97E+004 | 2 10E+001 0
4| LeHa HedTH 221E+001 | 457E+001  3.05E+001 | 758E+000  1.46E+003  4.72E+004 @ 2.77E+001 0
5| Boipyyka [t+1] 1.02E+004 3 90E+004  223E+004 | 7.25E+003  1.07E+006  2E63E+010  Z.15E+004 0
E | Mepuog o 1z
7| [MET]Cp.kpowmeka | 1.08E-002  25BE-002 | BEZE-003 | 1.63E-002 2 70E-001  1.47E-002  1.04E-005 1]
8 [MET]Bepyuka [t+1) | 110E+004 | 3 88E+004 | 2 33E+004 | 7.7BE+003  112E+006  289E+010  230E+004 0

Pucynok 12 - CtaTrucTrka 1mo mapameTpam

JInsi mpOorHO3UpOBaHWs 3HAYEHWW TOKa3aresst BoIpydkn Ha 2006
roJibl OyJeM ucIoap30BaTh AaHHbie 3a 2005 rox (Tabauna 6).
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Ta6numa 6 - Jlannsie 175 BBoga B Neural Analyzer 3a 2005 rox pis
noxy4deHus npornosa Ha 2006 roj

Hara gy, | pedmmmancnponannn, 6 | v 1Gap, | et | Hepsox
stHB.05 14520 13 49.2 ? SITHBapb
¢es.05 16850 13 50.44 ? dbeBpanb
map.05 21450 13 51.26 ? MapT
anp.05 22365 13 50.94 ? anpeinb
Maii.05 35265 13 51.75 ? Mai
uroH.05 33250 13 51.75 ? UIOHb
ntoi.05 29620 13 52.63 ? UIOJTb
aBr.05 21125 13 51.6 ? aBryCT
cen.05 28450 13 53.28 ? CEeHTSI0Pb
okT.05 23595 13 54.05 ? OKTSIOPB
HOs1.05 15455 13 57.71 ? HOSI0pb
nek.05 38955 13 57.27 ? nexadpb

YToOBI MOIYyYHTh MIPOTHO3 HA MECHII, HaMpUMEpP SHBAph (PUCYHOK
13) HEoOX0aUMO BBECTH B MOJEIb 3HAYCHHUS BXOJHBIX (DaKTOPOB U
HakKaTh KHOIIKY — pacyer.

IKCNEPHMEHT

rrE

Mane | SHIYEHWE |

Bripuyka [f] 14520

CTaeka pedulHaHoH| 13

LleHa HedTu 43.2

Mepwon d|
Breipuyka [t+1] 18029 427483582222

Pucynok 13 - OkHO pacyera nporuosa npojax Ha saBapb 2006 roga

HOCJ’ICI[OB&TCJ'IBHOG

IMPOTrHO3UPOBAHHC

o0beMa

MecsIaM MO3BOJIUIO0 CPOpMUPOBATH TAOIHUILY /.
Tabmuma 7 - Ilporno3 Belpyuku npeanpusitus Ha 2006 ron

npoaax

I10

HEUPOCETHIO
Beipyuka (t+1), TbIC. Bripyuka (t+1), ThbIC.

Hara py6I.)y (t+1) JlaTa py61?y (t+1)
stHB.06 18029 nro0j1.06 38479

¢eB.06 20368 aBr.06 35278

Mmap.06 34096 ceH.06 27309

anp.06 35950 okT.06 34356

maii.06 36259 HO51.06 37341

nioH.06 35637 nek.06 38838
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[TocTpoum rpaduk nTUHAMUKHA TPOrHO3HOW BBRIpY4KU B 2006 romay
(pucynok 14)

40000

35000

30000

25000

20000

Pucynok 14 - IIporuno3s Beipyuku Ha 2006 rog HEpOCeThIO

Ecmu paccuurare cymMy Npojaxk 3a rof, TO MOJYYUM 3HAUYEHHUE

391940 teic. py06. CpaBHuM 5Ty 1udpy C JaHHBIMH, TOJTYYCHHBIMHU
METOJIOM SKCTPAIOJISIUHU JIMHEHHOTO TpeHaa (pucyHok 15, Tabmura 8).

45000

40000

35000

P
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25000 5 ’
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10000 \/\V/V VV V ’

1 °r®— ‘1+/—/— v —T17//—/— 1 ‘b ‘T1TV//—/—/—/—*"17  —"T17T/"" T —""T "1 "1 T T T T
- = = = o Ny N 0 om0 S T g T W0 W oW W 9w 9 w0 9
9 9 9 9 9 8 g9 9 9 g 9 9 39 Jd 9 Qo @ S o Q ©
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Pucynoxk 15 - IIporao3 Beipyuku Ha 2006 roj JMHEHHBIM TPEHIOM
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Tabnmuna 8 - Ilporno3 Beipyuku mpeanpuarus Ha 2006 ron
JINHEVMHBIM TPEHAOM

[Hara Bripyuka, ThIC. pyo0. Jara Bripyuka, ThIC. pyO.
stHB.06 0026645.6 nio1.06 27714.4
¢eB.06 26823.7 aBr.06 27892.5
Map.06 27001.8 cen.06 28070.7
arp.06 27180.0 okT.06 28248.8
Mait.06 27358.1 HO0.06 28426.9
nioH.06 27536.2 nek.06 28605.1

Ecnm paccunrarh cymmy mpojax 3a roji, TO MOJy4YHM 3HAUYCHHE
331503,8 TthiC. pyo.

CpaBHUM TOJy4eHHBIC IBYMsI CIIOCOOAMHU IMPOTHO3BI Ha Tpaduke
(pucyHok 16).
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Pucynok 16 - Pe3ynbrarsl mporao3oB Beipydku Ha 2006 rox
HEWPOCETHIO U 110 JIUHEUHOMY TPEHIY

CpaBHeHHE PE3YJIBTATOB MMPOTHO30B HEUPOCETHIO U MO JIMHEMHOMY
TPeHAY IOKa3ajlo, 4TO JMHEWHBIA TPEHJ HE YYHUTHIBACT KoJeOaHus
CIpoca B TEUEHHE TIoJa, a HEWpPOHHAs CETh BBIBWIIA OINPEICICHHYIO
CE30HHOCTh M B CBOEM IMPOTHO3E ywia ee. Takke OHa yusia BIUSHHUE
(GakTOpoB - CTaBKH pePUHAHCUPOBAHUS U IIEHBI HE(THU, MOITOMY, IO
HalleMy MHEHHIO, 3TOT MPOTHO3 SBISETCA 0oJiee MPEeAnOYTUTEIbHBIM.
CoenMHUM PETPOCTIEKTUBHBIE U IPOTHO3HbBIE (HEHPOCETEBBIC) 3HAUCHUS
BBIPYYKH B OJTHOM Tpaduke (pucyHok 17).
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Pucynoxk 17 - Tunamuueckuii psj Beipyuku ¢ 2001 mo 2006 rr.

Ha pucynke 17 BHAHO, YTO, B OTJIWYHE OT JMHEHWHOI'O TPEH/A,
MPOTHO3  HEWPOCEThIO  BHU3YyaJIbHO  CIOXXKHO  OTACIUTH  OT
PETPOCTICKTUBHOM JMHWUK BBIpy4YkH. I[IporHO3 Kak OBl ciMBaeTcs ¢
HUCTOPUYECCKUM IPOIILIBIM BOSIHUHO.

BbiBOABI.

Takum 00pa3om, B mpouecce BBIIOJHEHUS JJaOOpaTOPHON pabOThI
MBI W3yUYWJIM METOJI IPOTHO3UPOBAHUS C MOMOIIBIO HEUPOHHBIX CETEH,
nporHo3upyst oobem mnpoaax npoaykuun OAO «3nekTpoarperat» B
nporpaMmMHoM smydisstopeNeuralAnalyzer 2.0. Takxe Mbl npousBenu
CPaBHEHHE TIOJIYYEHHBIX pE3YyJIbTATOB MPOTHO3UPOBAHUS METOJIOM
HEHpPOCETH C PE3yJabTaTOM MPOTHO3UPOBAHUS OOBEMOB  MPOJAXK
METOJIOM 3KCTPamoJIAIMU TPEeHJAa ¢ CHAeJald BBIBOJ O  TOM,
YTOJIMHEWHBIA TPEHJ HE YUHUTHIBAECT KOJIEOAHHUS CIIpOCa B TEUCHHE r0Ja,
a HEUpOHHAasl CETh BBISIBUJIA OINPEICICHHYI0 CE30HHOCTb U B CBOEM
nporHo3e yuna ee. Takxke oHa yuia BAMSHUE (DAKTOPOB - CTaBKH
pedrHAaHCUPOBaHUS W LEHbI HE(THU, MOATOMY, MO HAUIEMy MHEHUIO,
ATOT MPOTHO3 SBJAETCS O0Jee MPEANOUTUTEIbLHBIM.
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JlaGopatopnas padora Ne4 [lemorpadguyeckre Moaesu
TEPPUTOPHUATIBLHOTO PA3BUTHS

Tema 6. [lemorpaguyeckoe NIporHo3upoBaHue pPa3BUTHUA
TEPPUTOPHUI M MIPOLECC YIIPABJIECHMS
Teopemuueckasn uacmo

Hemorpaduueckoe npeaBUACHUE MOKET UMETh pa3HbIN JTUaNa3oH:
OT OOmIel OICHKH OyayIied 4YHUCICHHOCTH HACEICHUS CTpaHbl WIH
pEruoHa /10 JETaJbHOI0 pacyeTa MpeArnojiaraéMoil BO3pacTHO-TOJOBOM
CTPYKTYpBbl WJIHM COCTaBa HaceJeHHUs MO APYruM mpuszHakaMm. OOIuryro
OIICHKY 4YacTO Ha3bIBAIOT JeMOrpaduuecKUM MPOTHO30M; JETAIbHBIN
pacuer — MpoeKIMeH HaceICHUS.

PaznuyaloT  OpoOrHo3pl  TpEX  BUAOB:  PEATUCTUYECKUE,
OpeAoCTEPErarolne, aHAIUTHYECKUE. B peanucThuueckux MpOTrHO3ax
TOBOPUTCA O TOM, 4YTO OyJAE€T, a HE O TOM, YTO MOXKET OBITh.
[Ipenocteperaromue MPOTHO3BI  TMO3BOJAIOT  OOHAPYXUTh  TaKUE
NEPCIEKTUBBI, KOTOpPBIE 00s13aTeNBHO CleayeT n30erars.
AHQJIUTUYECKUE TIPOTHO3bI MCIOJB3YIOT JJIsI HM3YYEHUS BIUSHUUN
U3MEHEHUI B YPOBHE IUIOJOBUTOCTH W CMEPTHOCTH HAa BO3PACTHYIO
CTPYKTYpPY HacEJIECHHUs.

JIoCTOBEpHOCTH JIeMOTrpauyecKoro MporHo3a 3aBUCHT OT:

1) TouHOCTH UCXOTHOM HHPOPMAITUH,

2) OOOCHOBAaHHOCTH THIIOTE3 00 W3MEHEHWH JeMorpaduuecKux
OpOIIECCOB  MMOJT  BIMSHHUEM  BCETO  KOMIUIEKCA  COIMAIbHO-
DKOHOMUYECKUX YCIIOBUH,

3) IPOOIDKUTEIBPHOCTH TIEPHO/Ia, Ha KOTOPBIA JeIaeTCs MPOTHO3.
PaznuyaroTcst kpaTkocpouHblie (110 5 jeT), cpeanecpodnsie (10 30 ser) u
nonrocpounbie (30-60 yeT) mMpoTHO3HI.

C TeXHOJOTHYECKOW CTOPOHBI Pa3IMYalOT TPU OCHOBHBIX BHUJA
IPOTHO30B B 3aBHUCUMOCTH OT XapakTepa IPHUMEHSIEMOr0 METo/aa
pacyera:

1) nemorpadudeckre mNporHo3bl MMyTEeM dKCTPAIOISAIINH;

2) pErpecCUOHHbIC MOJIENT JUHAMUKHN HACEIICHHUS;

3) nepCHeKTUBHbBIC PACUETHI HACEIICHHUSI.

Hawubonee U3BECTHBIMU u MPOCTHIMHU MOJIETISIMH,
XapaKTepU3YIOIMMMHA W3MEHEHUE YHCJICHHOCTH HACEJIICHUS B IIEJIOM,
ABJISIFOTCSL MOJIENIA  SKCIOHEHIMAIbHOTO W JIOTUCTUYECKOTO pOoCTa
YUCJIEHHOCTH HACEJICHUSI.

IKCnoHeyuatbHull pocm

Poct yncneHHOCTH HaceNeHUs onpeelisieTcs no Gopmyre:
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Ly = Lgxe¥ |
r7€ L: - YUCIICHHOCTh HACEJICHUs Yepes t JIeT,
Ls - YUCJICHHOCTb HAcCEJICHUs B 0a3UCHOM rofy,
P — K03(pPULIMEHT €CTECTBEHHOTO IPUPOCTA.
Bpewms, HeoOxoaumoe a1 yABOSHUS YMCICHHOCTH HACEIICHHUS,

HaxoauTcs 1Mo opmyie:
In2

TR+

rae ¢ — nocrossaHas BenuunHa (1000 mmm 10000) B 3aBHCHMOCTH
OT TOTO, KaK UCYUCIICH €CTECTBCHHBINA MPUPOCT.

Jlocucmuyeckuii pocm.
Jloructuueckas KpuBas UMCCT BUJ 3dBUCUMOCTHU:
Ly
be = Theas

YtoOsl paccunuTaTh mapameTpbl ypaBHEHHS] HEOOXOIMMO PEIIUTh

CHUCTEMY U3 TPEX YPABHECHUM:
2LglyLz - Li(Lg + L3)

L, =

Lolz-13 ;
1 (Lp—Li) x L,
“ ti_tnx u(Ln_LI}:}XLl ,
L, —Lyg
b=In — aty

0

Memoo komnonenm (nepeodsudicex 603pacmos)

B oTnmume oT 3KCTPanoSIIIMOHHOTO M aHAIMTHYECKOTO METO/OB
OH TI03BOJISCT MOJyYaTh HE TOJIBKO OOIIYIO YHUCICHHOCTh HACCIICHHS, HO
U €ro paclhpefeieHne IO I0Jdy M Bo3pacTy. Pacder 4YHCIEHHOCTH
HACeJICHUS IIHPOKO MPUMEHSIEMBIM METOIOM TIEPEIBUKKH BO3PACTOB
3aKJTI0YACTCS B MPOTHO3MPOBAHNH BO3PACTHOM CTPYKTYPhI YUCICHHOCTH
HACEJICHHUS B 3aBUCHUMOCTH OT BO3PACTHBIX MOKa3aTeIeH POXKIAEMOCTH,
CMEPTHOCTH M MHUTpPAIlUU, TaK)Ke aIMHUHHUCTPATHBHO-TEPPUTOPHATBHBIX
npeoOpa3oBaHUil CEIbCKUX HACEJICHHBIX ITYHKTOB B TOPOJCKHE U
Hao0O0POT.

JIBOiiHOE Ha3BaHME JAHHOTO METOJAa MPOTHO3UPOBAHUS CBS3AHO C
TE€M, YTO €ro IPUMEHEHHE OCHOBAHO Ha HCMOJBb30BAHUU YpPaBHEHHUS

neMorpaduueckoro danaHca:
Po= R+B-D+M +M,

rae % W A - YUCJIECHHOCTh HACCJICHUSA COOTBETCTBEHHO B HaYaJi€c U
KOHIIEe Tepuoja,
B —aucno poxaeHuii 3a nepuos,
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D — gucio cmepreit 3a nepuo,

M; - MUTPAlMOHHBIN MMOTOK 34 IEPUOJ,

Mg - MUTPALIMOHHBINA OTTOK 3a MEPHUOI.

IIpu »TOM BCE cnaraemble, KpOMEFh, HA3bIBAIOT KOMIIOHECHTAMH
U3MECHEHUS YMCICHHOCTH HACEJICHUS 3a MEPHUOI.

CyTh HMaHHOrO MeETOJla COCTOMT B «OTCJICKHWBAHUWY» JIBHKCHMS
OTIECIBbHBIX KOrFOPT BO BPEMEHM B COOTBETCTBMHM C 3aJaHHBIMH
(IPOTHO3HBIMU ) TApAMETPAMH POKIAEMOCTH, CMEPTHOCTH M MUTPALIUH.

Hpaxmuqecmxﬂ yacmo

[]enb: OCBOEHUE METOJAUKH JIeMOTpa(pUIECKOro MporHo3upPOBaHMUS.

3aoanue:

1)  OmnpeaenuTh YHCICHHOCTh HACEIICHUS Yepe3 t JIeT U Bpems,
HEOOXOIUMOE JJIsl YJIBOCHUS UHCICHHOCTH HACEJIICHUS Ha OCHOBE
MOJIEIHN YKCHOHEUATIBHOTO POCTA YUCIEHHOCTH;

2) OnpeaenuTh  YUCICHHOCTh  HACEJEHHWS HAa  OCHOBE  MOJICIH
JIOTUCTHUYECKOTO POCTa;

3) OnpenenuTh YUCICHHOCTh HACEICHHS HAa OCHOBE METOJa KOMIIOHCHT
(mepeaBUKKa BO3PACTOB)

Xoo pabomei.

1) Hamarepunana  Kypckoit  oOmactd  IpoaHaIU3HPyeM
neMorpauuecKkue TEHJCHIMU U pa3paboTaeM COOTBETCTBYIOIIHE
MIPOTHO3BI.

Tabmuma 1 — JIlunamuka uucieHHocTd HaceneHus Kypckoit
obsactu (Ha Hayajo roxa, yei.) B 2000-2012 rr.

T'ona 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

YucnenHoc | 12817 | 12664 | 12350 | 12310 | 12144 | 11991 | 11838 | 11707 | 11624 | 11554 | 11270 | 11256
Tb, eI 33 67 91 97 63 23 84 30 75 17 81 48

EcrectBen
HBIN
MPUPOCT -10,1 | -10,1 -10,4 -10,9 -104 | -111 -10,1 -7,9 -7,6 -68 | -64 -5,2
HACEeJICHNs
(na 1000
YeJI0BEeK

HaceJIeH!s)
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OmpenenuM YHUCICHHOCTb HaceleHus depe3 { jeT u Bpewd,
HEOOXOAMMOE I yABOCHUS YHCICHHOCTH HAcCEeJICHUS Ha OCHOBE
MOJIETTU KCITOHEHITMAIIBHOT'O POCTA YUCICHHOCTH:

L= Lo e

rae, t — 9ucio mporHo3upyeMbIX JIET;

L — 4MCIIEHHOCTh HAaceJIeHUs Yepe3 t JIeT;

Lo — YuCIEHHOCTh HaceJIeHUs B 0a3UCHOM TOJ1Y;

p — ecTeCTBEHHBIN (yOBLIb) MPUPOCT HACEICHUS.

®opmyiy 1 npeoOpa3oBBIBAIOT U OHA MOJTYYAET CIETYIOIMINI BU/I:

L LO{ 1+ P )t
t c
C — IIOCTOAHHOC 4YHCJIO CTO, ThICAYa, ACCATH ThICAY B 3daBUCHUMOCTH
OT TOI'O B KaKHUX CJMHHUIIAX BBI6paH €CTECTBEHHEBIN IIPpHUPOCT.
Hcnonb3yem dhopmyny (2) HaiiieM YHCICHHOCTh HACcEIICHUS Yepes
5, 10, 15, 20 met mpu ompeaeeHHOM €CTECTBEHHOM MpHupocTe U Lo =
1125648.
[Iporuo3 uepes 5 ner:
Lt= 1125648*(1+ 0,05)° = 1154072
Lt=1125648*(1+0,010)° = 1183067
Lt=1125648*(1+ 0,015)°=1212643
Lt=1125648*(1+ 0,020)°=1242806
Lt=1125648*(1+ 0,025)° = 1273567
Lt=1125648*(1+ 0,030)° =1304935
[Iporuo3 uepes 10 ner:
Lt= 1125648*(1+ 0,05)™° =1833562
Lt=1125648*(1+0,010)"° =1243416
Lt=1125648*(1+ 0,015)'°=1306360
Lt=1125648*(1+ 0,020)'°=1372159
Lt=1125648*(1+ 0,025)'° =1440925
Lt=1125648*(1+ 0,030)"° =1512777
[Tporuo3 uepe3 15 nert:
Lt= 1125648*(1+ 0,05)" = 2340141
Lt=1125648*(1+0,010)" =1306842
Lt=1125648*(1+ 0,015)°=1407321
Lt=1125648*(1+ 0,020)°=1514974
Lt=1125648*(1+ 0,025)" =1630274
Lt=1125648*(1+ 0,030)*° =1753723
[Iporno3 uepes 20 ner:
Lt= 1125648*(1+ 0,05)*° = 2986679
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Lt=1125648*(1+0,010)*° =1373504
Lt=1125648*(1+ 0,015)*°=1516085
Lt=1125648*(1+ 0,020)*°=1672654

Lt=1125648*(1+ 0,025)*° =1844505
Lt=1125648*(1+ 0,030)*° =2033045

JIi1s onipeieicHUs: BpeMsl BbIpa3suM u3 GhopMyiisl (2) t v moaydum

clIeayrollee ypaBHCHHUE:
‘o In(2)
In" 1+ B
c)

Onpenenum HEOOXOMMOE KOJIMYECTBO BPEMEHH JIJIs yABOCHUS
YUCIICHHOCTH HACeJICHHUs MpH ecTecTBeHHOM npupocte 5, 10, 15, 20, 25,

30 u ucnonb3ys Gopmyiy (3) moayqum:
t=1In(2) / In(1+0,005) = 138,976
t=1In(2) / In(1+0,010) = 69,660
t=1In(2) / In(1+0,015) = 46,556
t =1In(2) / In(1+0,020) = 35,003
t=1In(2) / In(1+0,025) = 28,070
t=1In(2) / In(1+0,030) = 23,450

HOHY‘ICHHBIG 3HA4YCHHUA BBIHCCEM B Ta6J'II/II_Iy 2.

Tabnuia 2 — [Iporao3upoBanue YMCICHHOCTH HACCICHUS

EcrecTBeHHBIAIPUPOCT BpemsnporaosupoBanus Bpems HeoOxonumoe amst
YABOEHUS YACICHHOCTH
5 10 15 20
5 1833562
1154072 2340141 2986679 138.9757216
10 1243416
1183067 1306842 1373504 69.66071689
15 1516085
1212643 1306360 1407321 46.55552563
20 1242806 1514974 1514974 1672654 35.00278878
25 1273567
1630274 1630274 1844505 28.07103453
30 1304935 1512777 1753723 2033045 23.44977225

2) Jlorndeckast GyHKIUS XapaKTepU3yeT POCT HACEICHHS CHauaja
B YCKOPEHHOM TEMIE, 0 KPUTUUYECKOTO MOMEHTa IOCJI€ 3TOr0 TEeMI

pOCTa YMEHBIIIAETCS U cTpeMuTes K 0.
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L
L = "
1+ ea-t+ b
L, - KpUTUYECKUE YUCTEHHOCTD

a u b — mapameTpbl
B nemorpaduyeckoil Hayke pa3paO0OTaHbl TPUEMBbI, TTO3BOJISIONINE

HaWTWU Uil JTaHHOW (PYHKIMU BCe HEOOXOJMMbIE TIapaMeTphbl, B
YaCTHOCTH MOXHO TPUMEHUTb METOJMKY JACCTUMYIUPOBAHUS IS
3HaueHus L, NapamMeTpoB a u b nmostyuum ciieyroniue ypaBHeHUS:
2L L L -(L)L +|_2)
012 ‘7 '
= LL—(L)
F 2 1 5)
1 |( L)L 1|

a~ n
bl |L( n gj 1M(6)
( L - L0\|
b_1n —at
I T
W) (@)
OnpenenuM Ha OCHOBE JIOTUCTUYECKON MOJIENN MEPCHEKTUBHYIO

yucaeHHocTh Ha 2030 ro/1a Ha OCHOBE YCJIOBUH yKa3aHHBIX B TaOaUIIE 3.
Tabnuna 3 — Yucnennocts HaceneHus Kypckoit odnactu

l'oma YucneHHOCTH (4er.)
1880 2371012
1930 1483305
1980 1398889

OHpeI[GJ'II/IM KPUTUYCCKYIO YNCJICHHOCTDb HACCJIICHUS UCIIOJIb3Ysl

naHHBIC U3 Ta0uIE! 3 1 popmysl (5):
2%237+*15*14—15* (237 +14) __ ..

L,= 2,37 * 1,4 - 1,59

MJIH.YCII.

OmnpenenuMm ko3¢ GuitmeHTs ypaBHeHUs (4) Ncnonb3ys Tadbmuiy 3

1 popmyist (6) u (7), momydaem:
1 (23711 — 15) =24 _

“T 19301880 "(23711—237) =15 0,062545

23711 — 2,37

f=In 237 — 0,063 = 183380 = -125,26

[Tociie TPOU3BENECHHBIX BBIYUCICHUN TIOJy4aeM CJEAYIOIIEe

ypPaBHEHHE, KOTOPOE UMEET BU/L:
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2,371
L =1 +e0063-c-12526

[ToncraBnssem B ypaBHeHue (8) rog Ha KOTOPBIA HEOOXOIMMO
npousBecTy mporuo3 (2030 rox) u nmojaydaeM IMPOrHO3HYIO YUCICHHOCTh

JaHHOI'O rojaa.
2,371

L, = 1+e0063:2030-1257 - 0,159168
3) OmpenenuM YHCICHHOCTh METOIOM SKcTpamojsuuu Ha 2014
roji. CiporHo3upoBaTh YUCJIEHHOCTh HaceneHus: Kypckoii obmactu Ha
2014 rox BO3MOKHO Ha OCHOBE CIEAYIONIUX BAPUAHTOB.
Ha ocHoBe JaHHBIX 3HAYCHHUI CpeIHHUl aOCONMIOTHBIA MNPUPOCT,
CpeoHUl  TeMm  poOCTa, CPEAHUHM  TEMI  MPUPOCTA  MOXKHO

CIIPOTHO3WPOBATh UYHMCICHHOCTh HACEICHUS 0  CIICAYIOIUM
dbopmynam:
1) mo cpeaHeMy aOCOFOTHOMY IIPHPOCTY
L= Lo +t A

2) 1O cpeHEMyY TEMITY POCTa
L=Lo*T,
3) 1o cpeaHEMY TEMITY IPHPOCTA
B L="Lo*(1+Ty)
rae: A - cpenHuii abCOIOTHBIN MIPUPOCT
T, - cpennuii Temn pocra
T,p - cpenuui Temi mpupocTa

Tabnuua 4 - OOmue Ko3PPUIHEHTH POXKIAEMOCTH, CMEPTHOCTH,
ectecTBeHHOro npupocta (Ha 1000 uen. HaceneHus)

‘ 2001 ‘ 2002 ‘ 2003 ‘ 2004 ‘ 2005 ‘ 2006 ‘ 2007 | 2008 ‘ 2009 | 2010 2011

Poccus

Yucno poauBIuxcs 1
9,1 9,8 10,2 10,4 10,2 10,4 11,3 12,1 12,4 12,5 12,6

Uwmcno ymepumx 1
15,6 163 | 164 | 160 | 161 |152 | 146 146 | 142 | 142 135

EcTtect. mpupocr.
-6,5 -6,5 -6,2 -5,6 -5,9 -4,8 -3,3 -2,5 -1,8 -2 -0,9

Kypckast o61acTb

YuCIo poAUBIIUXCS 8,1 8,2 8,8 9,0 8,6 9,0 10,1 10,7 10,8 11,2 11,6

Yucno ymeprimx 18,2 19,7 19,4 19,7 19,1 18,0 18,3 17,6 17,6 16,8

Ecrect. npupocr. -10,1 -104 | -109 | -104 | -11,1 | -101 | -7,9 7.6 6,8 6,4 52
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Nwmeetcsa unciaenHocTh HaceneHus Kypcekoit o6nactu Ha 2011 roq:
Lo=1125648 uen. Koaddunment ecrectBennon yosuu Ha 2011 rog p =
-5,2. IlpeamonaraemM, 4YTO OH OCTaHETCS HEU3MEHHBIM B TCUYCHHUE
nociaeayronmx 3 yet. Hcnonsdys ¢opmyny (4) Torma YMCICHHOCTb
HaceneHus obmactu Ha 2014 rox Oyaet paBHa:

L =1125648 * %% = 1108213 (uen.)

[To nanHBIM Taba. 4 MOXKHO MPOCIEAUTH, YTO €CTECTBEHHAS yOBLIb
pacteT u3 roga B roia, nmostomy k 2014 romy ona Oyner WHOM, T.€.
CYILIECTBEHHO OTJIMYAThCs OT JaHHbIX 2011 rona.

Jlnst  ompeneneHusT YUCICHHOCTH HEOOXOIUMO  ONPENEIUTh
CpelHee 3HAaYeHHE €CTECTBEHHOIO MpUpocTa (yObUIN) OMpPEaAeNsIeTcs Mo
cienyoien popmyiie:

B 0= ((pi +1 - P1) + (Pi +2 = Pir1) T ... + (Pi +n - Pir(nyy ))/N
rae, O - CpeaHee 3HAauYCHHE M3MEHEHUus Kor(h@uuueHTa
€CTECTBEHHOT0 MpupocTa (yObUIN);

pi - K03 pHIMEHTa eCTeCTBEHHOTO IpUpocTa (yOBLIN) 3a I TOI.

I[lo ¢dopmyne Haiimem  3HAYCHHWE  CPEAHETO  WM3MCHECHUS
kod(pduienTa ectecTBeHHON yobutn (3a mocieanue 11 ner):

0=((-10,4+10,1) + (-10,9 + 10,4) + (-10,4 + 10,9) + (-11,1 +
10,4)+(-10,1+11,1)+(-7,9+10,1)+(-7,6+7,9)+(-6,8+7,6)+(-6,4+6,8)+(-
5,2+6,4))/12 = 0,408333

CnenoBatensHo, k 2012 romy Ko3pQUUHMEHT €CTeCTBEHHOMN
yobut coctaBuT (-4,8); k 2013r. — (-4,4); x 2014r. — (-4).

Hcnonszyem dhopmyiy (1): Torna uyncieHHOCTh HaceneHus K 2012
roJly COCTaBUT:

L = 589 * ¢ 00112-00115 ~00L18) — 559 09 (Tpic. yen.)

Uucnennocts Hacenenus: Kypckoi o0nacTu MOXKHO paccyuTath U
MO0  CTaTUCTHYECKUM  XapaKTEPUCTUKAM  JUHAMUKH  (CpeaHui
a0COJIIOTHBIM MPUPOCT, CPESTHUM TEMIT pOCTa, CPEIHHUI TEMIT IPUPOCTA)
M CPAaBHHUTH C YHUCIIEHHOCTBIO HaceleHus Poccuu, pacCUuTaHHON TEM Ke
METOIOM.

AHaJIOTHYHBIC BBIYMCICHHS TIpom3BeneM 1o Poccum B 1enmom, u
TOTJIa TTOJTYYUM CJICIYIOITUE PACUCThI:

. L =143369 * e 9% 2139547 4 (1sIC. ue.)
0 = ((-6,5+6,5)+(-6,2+6,5)+(-5,6+6,2)+(-5,9+5,6)+(-4,8+5,9)+(-
3,3+4,8)+(-2,5+3,3)+(-1,8+2,5)+(-2+1,8)+(-0,9+2)/10=0,56

B 2012 rony ectectBenHas yowsuib coctaBut (-0,34); B 2013roay —
0,22; 82014 roxy — 0,78.

L = 143369 * ¢l 00034+00022 +0.78) —31 9534 (Tp1c. wem.)
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B pe3ynbraTe mpou3BEICHHBIX BBIYUCICHUN BUIAHO 4TO B Kypckoit
00J1aCTH MPOUCXOIUT YIYUIIEHHUE IMOKa3aTels €CTECTBEHHOTO TIPUPOCTAa,
U B CpeaHeM nmo Poccum ecrecTBeHHas yOBLIb TIOHEMHOTY
COKpaIllaeTcsl B pe3yibTare 00jiee BHICOKOTO YBEIMYCHHUS POXKIAEMOCTH
HaJl yBEJIUYECHHEM CMEPTHOCTH.

Yucnennocts Hacenenust Kypckoi B 2011 cocrasmsuia 1125 ThIc.
gen., a B 2006 roxy Lo =1183. Torma oOmwmii aGCOMIOTHBIN TPUPOCT 3a 5
net 1125-1183 = - 58.

CrnenoBaTeabHO CpeaHuil aOCOMIOTHBIM npupoct A = - 58 /5 = -
11,6; cpennuit Temn pocra T, = (1125 / 1183)1/5 = 98,9%; cpenHHI TEMIT
yosumm Ty, = 0,011%;

[TomyyeHHble pacueTbl TMOJACTaBUM B (OPMYJIBI  CPEIHETro
a0COJIFOTHOTO TIPUPOCTA, CPEAHEMY TEMITy POCTa U CPEIHEMY TEMITY
npupocrta, uepes 3 roaa 1.e. k 2014 xkony, Hacenenue Kypcka coctaBur:

1) no cpemHeMy_aOCOTIOTHOMY IIPUPOCTY

L=Ly+tA=1125+ 3*(- 11,6) = 1090,2 (ThIC. Ye)
2) TI0 CPeTHEMY TEMITYy pOCTa
L=Lo* Tpt = 1125*(0,989)° = 1088,28 (TbIc. 4ei)
3) no cpeaHeMy TEMITy IPHPOCTa
L=Lo*(1+ Tnp)t = 1125%(1- 0,011)® = 1088,28 (Tbic. uei)

Paccuuraem aHanorn4yHbie BBIYMCICHUS 110 Poccuu:

Yucnennocts Hacenenuss B Poccun B 2011 cocraBmsma 142865
ThIC. 4el., a B 2006 rony — Ly = 142753. Torpa obuuii aOCOJIOTHBIM
npupocT 3a 5 et 142865 — 142753 = 112.

CraenoBarenbHO CpeAHHME aOCOMIOTHBIA mpupoct A = 112 / 5
=22,4; cpennuit Temn pocrta T, = (142865 / 142753)° = 100%; cpenmuii
temn yoemu Ty, = 0,0001%;

[TomyueHHble pacueTbl TMOJACTaBUM B (OPMYJIBI  CpEIHETrO
a0COIFOTHOTO TIPUPOCTa, CPEAHEMY TEMITy TIOCTa W CpPEIHEMY TEMITY
npupocrta, uepe3 3 net T.e. k 2014 xoxy, Hacenenue Poccun coctaBuT:

1) no cpenHeMy abCOIIOTHOMY IIPUPOCTY

L=Lg+tA=142865 + 3*(112) = 143201 (TbIC. uen)
2) 110 cpeTHEMY TEMITYy POCTa
L=Lo* T, = 142865*(1,00)° =142865 (Tic. uem)
3) 1o cpelHeMyY TEMITY IIPUPOCTa
L=1Lo*(1+Ty) =142865*(1- 0,0001)° = 142822,1448 (tbic. yemn)

[Tonygaem, dro mo Poccum TeMmbl CHIDKEHUS YHCICHHOCTH

HACEJICHUS He3HAYUTEIHLHO COKPAIIIarOTCA.
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4)  PaccuWTaeM YHCIECHHOCTbh TPYAOCIOCOOHOTO HACCICHUS
Kypckoit obnactu. K TpyaocrmocoOHOMY HACEJIEHHIO OTHOCATCS
KeHIuHbl 16-54 jer m myxumHbl 16-59 ner. CocTaBuM mNOpOrHO3
YUCJIEHHOCTH TpyaocrnocoOHoro HaceneHus: Kypckoit obnmactu k 2017
roay C TIOMOIIbI TMEPCIEKTUBHBIX PACUYETOB  IOJOBO3PACTHOM
CTPYKTYpbl HaceJICHHUs, a MMEHHO METOjJia IEPEABUKKHA BO3PACTHBIX
TPYIIIL.

Hcnonb3yem naHHBIE O COOTHOIIEHUH YMCICHHOCTH KEHIIUH I10
NATUIETHUM Bo3pactaM u dopmyiny (11) paccuutaem xod3hGUITMEHTHI
NOKUTHSA 10 59 JIET y )KEHIINH:

P,=56,7/49,7=1,14;,P,=84,4/56,7=1,49; P;=97,4/84,4=1,15;
P,=82,7/97,4=0,85;P;=81,5/82,7=0,99; P¢=77,6 /81,5 =0,95;
P,=83,7/77,6 =1,08; Pg=108,4/83,7=1,3; P4 =100,3/108,4 =
0,93; P1; =84,7/100,3=0,84; P;; =43,6 /84,7 =0,52.

[Tocne pacuera kod(pduIMEHTa JOXKHUTUA  CIPOTHO3UPYEM
yucjaeHHoCTh JkeHiuH Ha 2007 r., 2012 r., 2017 r., wucnonb3ys
dbopmyiy.

[Iporno3upyem yuciaeHHOCTh keHIuH Ha 2007 T.
Ja_—9=Jo_4*P1=242*1,14 = 27,64 TeIC. ye.
Jao-14) =J_9) * P, =27,6 * 1,49 = 41,08 ThIC. 4.
J(15 -19) — J(lO —14) * P3 :41,1 * 1,15 = 47,43 ThIC. Y€JI.
J(20_24) = J(15_19) * P4 = 49,1 * 0,85 = 41,69 TBIC. YEJI.
J(25_29) = J(20_24) * P5 = 42,5 * 0,99 = 41,88 TBIC. Y€CJI.
J(30_34) = J(25_29) * P6 = 41,4 * 0,95 = 39,42 TBIC. YECJI.
J(35_3g) = J(30_34) * P7 = 39,3 * 1,08 = 42,39 TBIC. YEJI.
J(40 —44) = J(35 — 39) * Pg = 43,5 * 1,3 = 56,34 TBIC. YCJI.
J(45_49) = J(40_44) * Pg = 54,6 * 0,93 = 50,52 TBIC. Y€ClJI.
J(50_54) = J(45_49) * PlO = 51,6 * 0,84 = 43,57 TBIC. YEJI.
J(55_59) = J(50_54) * Pll = 43,1 * 0,52 = 23,22 TBIC. YCJI.

AHanornyHo crnporrosupyem Ha 2012 r. u nosyyaeM clieyIomLyo
YHUCJICHHOCTD KCHIIVH:

Jao-14)=J5 -9 * P2=27,64 * 1,49 = 41,10 TbIC. Ye.
J(15 - 19) — J(lO ~ 14) * P3 :41,08 * 1,15 = 47,41 TBIC. YCJI.
J(20,24) - \](15,19) * P4 = 47,43 * 0,85 = 40,27 TBIC. YCII.
J(25,29) - J(20,24) * P5 - 41,69 * 0,99 = 41,08 TBIC. YECJI.
J(30_34) = J(25_29) * P6 = 41,88 * 0,95 = 39,88 TBIC. YCII.
J(35,39) - J(30,34) * P7 - 39,42 * 1,08 = 42,52 TBIC. YECJI.
J(40 —44) = J(35 - 39) * Pg = 42,39 * 1,3 = 54,90 TBIC. YECIJI.
J(45_49) = J(40_4 4) * Pg = 56,4 * 0,93 = 50,13 TBIC. YCJI.
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\](50,54) = \](45,49) * PlO - 50,52 * 0,84 = 42,66 TBIC. YCII.
J(55_59) = J(50_54) * P11 = 43,57 * 0,52 = 22,43 TrIC. UEn.
CrOporHo3upyro YMCICHHOCTD keHIuH Ha 2017 T.

J(15 -19) = \](10 — 14) * P3 :41,10 * 1,15 = 47,43 TBIC. YCJI.
J(go —24) = J(15 - 19) * P4 = 47,41 * 0,85 = 40,26 TBIC. YCJI.
\](25,29) = \](20,24) * P5 = 40,27 * 0,99 = 39,69 ThIC. YECJI.
J(go —34) = J(25 - 29) * P6 = 41,08 * 0,95 = 39,12 TBIC. YCJI.
J(35 - 39) — J(go - 34) * P7 = 39,88 * 1,08 = 43,01 TBIC. YCJI.
J(40 — 44) = J(35 — 39) * Pg =42,52 * 1,3 =155,06 ThIC. uemn.
J(45_49) = J(40_44) * Pg = 54,90 * 0,93 = 50,08 TBIC. YECJI.
J(50_54) = J(45_49) * P10 =50,13 * 0,84 = 44,02 TrIC. Uem.
\](55_59) = \](50_54) * Pll = 42,66 * 0,52 = 21,96 TBIC. YClJI.
Bce nonydeHHbie pacyeThbl C HECEM B TaOJHILY 5.

Tabauma 5 - [lepcrieKTUBHBIC pacuyeThl YMCISHHOCTH KECHIITUH

YHCICHHOCTKEHIIUH B TOALY, JICT
YuciaeHHOCTh
JKMBYILUX B THIC. Koaddunuentnoxutus 2002 2007 2012 2017
BospacTHbierpymmbt qell. P TBIC. Y€l TBIC. Y€l TBIC. Y€l TBIC. Y€l
0-4 49.7 1.14084507 24.2 22.95 22.63 22.31
4-9. 56.7 1.488536155 27.6 27.61 26.18 25.82
10 -14. 84.4 1.154028436 411 41.08 41.10 38.97
15-19. 97.4 0.849075975 49.1 47.43 47.41 47.43
20 - 24. 82.7 0.985489722 425 41.69 40.27 40.26
25-29. 81.5 0.952147239 414 41.88 41.08 39.69
30 - 34. 77.6 1.078608247 39.3 39.42 39.88 39.12
35-39. 83.7 1.295101553 435 42.39 42.52 43.01
40 - 44. 108.4 0.925276753 54.6 56.34 54.90 55.06
45 - 49. 100.3 0.8444666 51.6 50.52 52.13 50.80
50 - 54. 84.7 0.514757969 451 43.57 42.66 44.02
55 -59. 43.6 --- 24.5 23.22 22.43 21.96
> 950.7 2486.5 2485.10 2485.19 2485.44

CpenHee 4HUCIO KEHIIWH BBIYUCISIETCS IO JAaHHBIM Ta0nuibl 4

UCToIb3ys Gopmyry (13).

OnpenenyuM CpeaHIO YUCIECHHOCTh JKeHIUH 3a nepuoj ¢ 2002 r.

o 2007 r.

15— 19 ner (49,1 + 47,43)/2 = 48,27 ThIC. Ue.
20 — 24 roma (42,5 + 41,69)/2 = 42,09 ThIC. el
25— 29 ner (41,4 + 41,88)/2 = 41,68 ThIC. UeL.
30 — 34 roga (39,3 + 39,42)/2 = 39,36 ThIC. Ye.
35 — 39 ner (43,5 + 42,39)/2 = 42,94 ThIC. Uel.
40 — 44 rona (54,6 + 56,34)/2 = 55,47 ThIC. yen.
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45 — 49 ner (51,6 — 50,52)/2 = 51,09 ThIC. Yye.
OnpenenyuM CpeIHIOI YHCICHHOCTh KeHIUH 3a nepuoa ¢ 2007 r. mo
2012r.
15— 19 ner (47,43 + 47,41)/2 = 47,42 ThIC. Uenl.
20 — 24 ropa (41,69 + 40,27)/2 = 40,98 ThIC. Uel.
25 —29 ner (41,88 + 41,08)/2 = 41,48 ThIC. yei.
30 — 34 roga (39,42 + 39,88)/2 = 39,65 ThIC. Uen.
35— 39 ner (42,39 + 42,52)/2 = 42,45 ThIC. yen.
40 — 44 rona (56,34 + 54,9)/2 = 55,56 ThIC. Uye.
45 — 49 ner (50,52 + 52,13)/2 = 51,32 ThIC. Uyel.
AHAJOrMYHO IPOU3BEACM BBIYUCICHHS CPEIHEH YMCICHHOCTH JKECHIIUH
3a iepuop ¢ 2012r. mo 2017r.
15— 19 ner (47,41 + 47,43)/2 = 47,42 ThIC. YelL.
20 — 24 ropa (40,27 + 40,26)/2 = 40,26 ThIC. YelL.
25— 29 net (41,08 + 39,69)/2 = 40,39 ThIC. Ue.
30 — 34 roga (39,88 + 39,12)/2 = 39,50 ThIC. Uei.
35 -39 ner (42,52 + 43,01)/2 = 42,77 ThIC. Yen.
40 — 44 rona (54,9 + 55,06)/2 = 54,98 TrIC. yen.
45 — 49 ner (52,13 + 50,08)/2 = 51,46 ThIC. Uyen.

3areM HaXOAMM YHCIIO POAMBIINXCS OETEH Yy KCHIIUH JTaHHBIX
BO3pacTHBIX Kareropuid 3a nmepuoasl 2002 r. mo 2007 r., 2007 r. no
2012 r. m 2012 r. mo 2017 r. PomuBiiuxcs HaljgeM MepeMHOMKas
BO3pAacTHON KOA(DPUIIMEHT POXAAEMOCTH U CPEIHEE YHWCIO >KCHIIUH
OJIy4aeM:

- 3a mepuox ot 2002 r. g0 2007 r.

(15 -19) 0,318 * 48,27 = 15,35 TthIc. yen.; (20 — 24) 0,965 * 42,09
= 40,62 TtrIC. yen.; (25 — 29) 0,618 * 41,64 = 25,73 Tric. uen.; (30 — 34)
0,322 * 39,36 = 12,62 thic. uein.; (35 —39) 0,11 * 42,94 = 4,72 ThIC. ye,;
(40 — 44) 0,022 * 55,47 = 1,22 trIC. yen.; (45 — 49) 0,01 * 51,06 = 0,05
TBIC. Y€ll.;

- 3a mepuon ot 2007 r. go 2012 r.

(15 -19) 0,318 * 47,42 = 15,08 trIC. yen.; (20 — 24) 0,965 * 40,98
= 39,55 ThIC. yen.; (25 — 29) 0,618 * 41,48 = 25,64 Tric. yen.; (30 — 34)
0,322 * 39,65 = 12,77 TeIc. uen.; (35 — 39) 0,11 * 42,45 = 4,67 TIC.
yeir.; (40 — 44) 0,022 * 55,62 = 1,22 tric. uen.; (45 —-49) 0,01 * 51,32 =
0,05 TEIC. Ye.;

-3a mepuoa ot 2012 r. o 2017 r.

(15 -19) 0,318 * 47,42 = 15,08 thIC. yein.; (20 — 24) 0,965 * 40,26
= 38,85 TrIc. yen.; (25 — 29) 0,618 * 40,39 = 24,96 Twic. uen.; (30 — 34)
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0,322 * 39,50 = 12,72 ThIC. yen.; (35 — 39) 0,11 * 42,77 = 4,70 ThIc.
yelr.; (40 — 44) 0,022 * 54,98 = 1,22 Teic. uen.; (45 —49) 0,01 * 51,46 =
0,05 ThIC. Ued.

[TomyueHHbIE 3HaUCHHS CHECEM B TaOIHILy 6.

Tabnuna 6 — [lepcrieKTUBHBIN pacyeT Yncia poxKICHUMI

CpeszI/[ﬁ YHCJIO )KCHIUH 3a Yucno POAUBIINXCA 3a IIEPUOMI, ThBIC.

TIEpuo[, ThIC. UCJI qelL.

Bospactabeierpynmnsl | BospactHbiek03(pDULMEHTPOXKIAEMOCTH 2002 - 2007 - 2012 - 2002 - | 2007 -
% 2007 2012 2017 2007 2012 2012 - 2017

15-19. 318 48.27 47.42 47.42 15.35 15.08 15.08

20 - 24. 96.5 42.09 40.98 40.26 40.62 39.55 38.85

25-29. 61.8 41.64 41.48 40.39 25.73 25.64 24.96

30 - 34. 32.2 39.36 39.65 39.50 12.67 12.77 12.72

35-39. 11 42.94 42.45 42.77 4.72 4.67 4.70

40 - 44. 2.2 55.47 55.62 54.98 1.22 1.22 1.21

45 - 49. 0.1 51.06 51.32 51.46 0.05 0.05 0.05

Bcero --- - - --- 100.37 | 98.98 97.58

B romumceneBoyex - - - - 46.17 45.53 44.89

W3 Hux JAOKHUBYIINUEC

710 KOHIIa 5 et - -—- -—- - 22.95 22.63 22.31

B
TOMYHCIIEMAIBYUKOB - - - - 54.20 53.45 52.69

W3 Hux noxuBymue
JI0 KOHIa 5 et --- --- --- - 26.9 26.6 26.2

OO6miee uyucimo poxaeHUN B Tabinuie 6 omnpenenseTcs Kak
IPOU3BENICHUSI CPETHETO YMCIIa JKCHIIMH JTaHHOW BO3PACTHOM TPYIIITHI
Ha KOd(PGUIMEHTH pokmaaeMoCTH. s BBIACICHUS 4YHCIIa JIEBOYEK
(MaJIbBUMKOB) YMHOkAaeM CyMMapHoe uuciio poausiuxcs Ha 0,54 (0,46),
9TO COOTBETCTBYET COOTHOIICHHIO MAJPYMKOB M JICBOYCK Cpeau
poauBmuxcs. Jmg  BeImenmeHMs  YmWcia  JIEBOYCK  (MaJIbUMKOB),
OCTAIONTUXCS B JKMUBBIX K KOHITy Ka)XJOTO ACCATHUIICTHS, yMHOXKaeM
YUCJI0 POAUBIIHMXCS JEBOYCK (MaJIbUMKOB) HAa CPEIHEE UHCIIO KUBYIIIUX
B untepsaie 0-4 rona.

Hcrons3ys gaHHBIC B TaOJIUIIE MOKHO OTMETHUTH YHCICHHOCTH
neBoyek oT 0 10 4 ner 3a nepuoxa 2007 rox, 2012 rox, 2017 rox. Hanee
ONPENEIINM YUCICHHOCTh IEBOYEK B Bo3pacte oT 5 mo 9 mer 3a 2012 u
2017 rona:

2012 rox 22,95 * 1,14 = 26,18 ThIC. Uen.
2017 rox 22,63 * 1,14 = 25,85 THIC. Uen.
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OnpenenyuM YUCICHHOCTH JeBOoYeK B Bo3pacte oT 10 mo 14 jer B 2017
roJy IOydaeMm:
26,18 * 1,49 = 38,97 TrIC. yen.
AHaJIOTUYHBIE BBIYHMCICHUS TPOM3BEAEM IO MPOTHO3UPOBAHUIO
YUCJICHHOCTH MY)KYHH M TI0JIyYEeHHBIC JAaHHBIC BEIHECEM B TaOIHITY /.

Tabnuua 7 — [lepcneKTUBHBIN pacueT YUCICHHOCTH MYXYUH

Boszpactabie CyMma uucen Koadpuuuent noxurus YKCIEHHOCTL MYKYKH B TO[IY, THIC. Y€l

TPYIIIBI JKUBYIIHX Y L P 2002 2007 2012 2017

0-4 49.7 1.140845 255 26.9 26.6 26.2

4-9. 56.7 1.488536 29.1 29.09 30.69 30.35

10 -14. 84.4 1.154028 43.3 43.32 43.30 45.68

15-19. 97.4 0.849076 48.2 49.97 49.99 49.97

20-24. 82.7 0.98549 40.2 40.93 42.43 42.44

25-29. 815 0.952147 40.1 39.62 40.33 41.81

30-34. 77.6 1.078608 38.3 38.18 37.72 38.40

35-39. 83.7 1.295102 42.3 41.31 41.18 40.69

40 - 44. 108.4 0.925277 53.9 54.78 53.50 53.34

45 - 49, 100.3 0.844467 48.8 49.87 50.69 49.50

50 - 54. 84.7 0.514758 39.6 41.21 42.12 42.81

55-59. 43.6 - 19.1 20.38 21.21 21.68

> 2470.4 2482.56 2491.76 2499.87

Takum  o6paszom, ecim B 2002 romy — YHMCIEHHOCTH
TPYAOCIOCOOHOr0 HacelieHusi coctaBisiya 367,1 ThIC. Yelnl. JKEHIIUH U
370,5 TtBIC. Yen. MyxuuH, T.e. /37,6 Thic. Wen., To B 2017 romy
YUCJIEHHOCTh TPYJOCIIOCOOHOTO HaceJaeHusl cocTaBuT: 359,38 Thic. yel.
xeHuuH 1 380,64 ThIC. yen. MmyxuuH, T.€. 740,03 ThIC. yen. MHTEepeceH
TOT (aKT, 4YTO MpHU OOIIEM CHM)KEHUU YUCIICHHOCTHU HaceJIeHUs1 00J1acTH
YUCJIEHHOCTh TPYJOCIOCOOHOIO HACEJICHWS YBEIMYMUTCS, HO HE
3HAYUTEIBbHO. OJTO OOBACHSETCS POCTOM UHUCICHHOCTH MYXYUH
TPYJI0CIIOCOOHOTO BO3pacTa.

Bwi6oow..

B pesynbTaTe BBINIOTHEHHOW Ja0OpaTOpHOM paldoThl, ObLIN
BBHITIOJTHEHBI BCE 3aJ1a4d U CIICJIaHbI CJICTYIOIINE BHIBOIBI:

- no Poccum  TeMmbl CHMKEHHUSI UHMCICHHOCTH HACEJICHUs
HE3HAYUTEIbHO COKPAIAlOTCS;

- B Kypckoil oOnactd NOpOUCXOAUT YIy4IlICHHE MOKa3aTes
€CTECTBEHHOT'O IMPUPOCTA, U B CPEAHEM no Poccuu ecrectBeHHas
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yOBUIb TOHEMHOTY  COKpaIllaeTcsi B pe3yjibTare 0ojiee BBICOKOTO
YBEIUYCHUS POKIAEMOCTH HaJl YBETUYECHUEM CMEPTHOCTH.

IIpornozuposanue meroaoM «llenmu MapkoBa»
Teopemuueckas wacmo

B Teopur BepOSTHOCTHOTO MOJETUPOBAHUA K Haubosee
U3y4aeMbIM U UCCIENOBAHHBIM OTHOCATCA MOJEIH, Y KOTOPBIX
CIy4yallHbIil mpolecc (PYHKIMOHUPOBAHUS OTHOCHUTCS K  KJaccy
MAapKOBCKHUX MPOLECCOB, T, €. MAPKOBCKUE MOJIEIU.

Ciy4dailHbli TIpOLIECC, MTPOTEKAOIIMA B CUCTEME, HAa3bIBACTCS
MapKOBCKHM, €CIIA JJis JI000r0 MOMEHTa BPEMEHH BEpPOSTHOCTHBIC
XapaKTepUCTUKHU TIpoliecca B OYyIyIIEeM 3aBHUCSAT OT €ro COCTOSIHUS B
JAHHBIA MOMEHT U HE 3aBUCAT OT TOT'0, KOrJla U KaK CUCTEMA MPUIILIA B
3TO COCTOSIHUE.

IIpu  uccnegoBaHMM  DKOHOMUYECKMX M, B  YaCTHOCTH,
NPOU3BOJCTBEHHBIX  CHCTEM  HauOoJblllee MPUMEHEHHE  HMEIOT
MApKOBCKHE CIyYaWHbIE MPOLECCHl C AUCKPETHBIMU COCTOSHUAMU U
HENPEPBIBHBIM BpEMEHEM. B mporecce ¢ IUCKPETHBIMU COCTOSHUSMHU
BCE €r0 BO3MOXHBIE COCTOSHHS MOXHO 3apaHee IEpEYUCIIUTb, T. €.
COCTOSIHUSI CUCTEMBI IIPUHAJUIEKAT K KOHEYHOMY MHOXecTBY Z = {Z;}.

B nporiecce ¢ HENMPEPHIBHBIM BPEMEHEM CMEHA COCTOSIHUM MOKET
OPOU30UTH B JIFOOOHN CIIydyailHBII MOMEHT;, MPH 3TOM CUMTAETCA, YTO
IEpEX0] CHUCTEMbI K3 OJHOIO COCTOSIHUS B JIPYro€ MPOUCXOIUT
MTHOBEHHO.

MeToa nporHo3upoBaHus Ha OCHOBE T€OpUM Lenern MapkoBa
MOXET OBITh HCIOJb30BaH Il MPOTHO3a MHOXKECTBA IOKa3aTeliei,
KOTOPBIE MEHSFOTCS U3 IOJ1a B TOJ OJHOBPEMEHHO, HO HEMOCPEICTBEHHO
(GYHKIIMOHANIbHBIE CBS3M MEXKJIY HHMH HE YCTAHOBJIEHBI BBUIY
OTCYTCTBUSI HH(POPMAITUU WU CIIOKHOCTU dTUX CBSI3EH.

B ocHOBE TmpOrHo3a, MOCTPOCHHOIO HAa OCHOBE MPOCTHIX
uener MapkoBa, JIEKUAT BBIYMCIICHUE MATPHULIBI MIEPEXO0A, JIEMEHTAMHU
KOTOPOM  SIBJISIFOTCSL  BEPOSITHOCTH  IEpEXoJa  MPOTHO3UPYEMBIX
[IapaMeTPOB M3 OJHOTO COCTOSIHUSL B JIPYro€, OT OJHOTO 3HAYECHUS K
IPYroMy.

Martpuiia nepexoaHbIX BEPOSITHOCTEN I MOMEHTa t; (T.e. uepe3
JIBa MHTEPBaja t) €CTh HE YTO MHOE, KaK Pe3yJIbTaT MPOM3BEICHHS IBYX
MCXOJHBIX MaTpHI, T.€. I'(t)*; Amsd MOMeHTa t, — I'(t)* u T.x.
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BekTop BeposSTHOCTEH COCTOSHHUKA B JHO0OHM I-ThIi MOMEHT
Bpemenn (P(tj)) ecTh mpousBeaeHHE BEKTOpa COCTOSHUN B HayajlbHBIH
momeHT (P(tp)) m mMarpuisl nepexoga I'(t)

P(t) = P(ty) - I'(x)

ITpumepom VICTIOJIb30BAHUSA paBeHCTBa Mapkosa B
MPOTHO3UPOBAHUU MOXET CIIYXKUTh OLEHKA BEPOATHOCTH HCIOJHEHUS
MPOTHO3a YUCJIEHHOCTH 3aHSITHIX B ONPEICIICHHOM chepe Mpou3BOJICTRA.

Jlornueckre MeTObl MPUMEHSIIOTCS JIJIsI POTHO3UPOBAHUS, KOTIa
TpeOyeTcs omucarhb Oyayiiee pa3BUTHE  O0BEKTa, HCIHOIb3YS
uHpopmaiuio 00 0OBbEKTaX-aHAJIOrax WJIM HAYYHO-TEXHUUYECKYIO
undpopmanuo. B ycrnoBuax nmepopMHpoOBaHHS — PETPOCTIEKTUBHOM
uHdopManuu 06 0OBEKTE MPOTHOZUPOBAHUS KPU3UCHBIMHU COIMATIBHO-
SKOHOMUYECKUMHU  SIBICHUSMH  3TO  CYHIECTBEHHO  pacCIIUpPSET
BO3MOKHOCTH HaYYHOTO ITPEIBUIACHMUS.

PagenctBo MapkoBa  IIpUMEHSETCA B IPOTHO3UPOBAHUHU
neMorpaduuecKux IMoka3aresieil, KOHbIOHKTYPbl PHIHKOB MPOIYKIIMH U
PBIHKOB Tpyxa. Jlormueckme M™MeETOABI W MapKOBCKHE  IPOLIECCHI
ABJISIFOTCS. BaXXHOM COCTAaBHOM YacCThI0 IMPOTHO3HO-aHAIUTHYECKOTO
UHCTPYMEHTapHsi, MOIYT OBbITh HCIOJb30BaHbl B  KOMILJIEKCHBIX
CHUCTEMaXx MPOTHO3UPOBAHUS B COYETAHUU C APYTHUMHU METOAAMHU.

IIpakmuueckas uacmeo

L]env: OCBOEHHE MApPKOBCKOTO METO/Ia OMPEIENICHUS] YUCICHHOCTH
PaOOTHUKOB.

3aoanue:OcBOUTh MAPKOBCKUN METOJ ONpPEICICHUS YACICHHOCTH
PabOTHUKOB.

Xoo pabomeoi.

HMeroTcst JaHHBIE O YUCIIEHHOCTH paOOTHUKOB npeanpusitus 3A0
«Kypck-cepBucy 3a nepuoj ¢ 2000 o 2012rr. (Tabimma 1).

Ta6muma 1 — MicxonHble JaHHBIC 71 PACUETOB

I'om | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

Yuan | 550 | 551 | 556 | 560 |558 |554 |550 |551 |[554 |557 |562 |550 | 553

Ypaer | 550 | 552 | 562 | 545 |564 |552 |553 |550 |[557 |558 |562 |547 | 564

CornacHo NOpPeMIOKEHHBIM JaHHBIM O JWHAMUKE YHUCIECHHOCTH
paboratonux Ha npennpuatun 3A0 «Kypck-cepBuc» 3a 12 ner
yKa3aHHas SKOHOMHUYECKasi KaTeropysi MOXET HaXOIUThCS B OAHOM W3
TPEX COCTOSHUM:
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1) YHCIEHHOCTh IIIAaHOBAas paBHA YHCICHHOCTH (DaKTHYECKOM:
ql‘[J‘[aH: q(i)aKT;

2) YHCICHHOCTH IIAHOBAs MEHBIIE YUCICHHOCTH (DAKTHUECKOM:
qnnaH<q(1)aKT ;

3) YHCIIEHHOCTH IIJIAHOBAs OOJIBIIC YHCICHHOCTH (haKTHUSCKOM:
qnnaH>qq)aI<T-

Jl1s1 pacyeTa BEKTOpa HavyalIbHBIX COCTOSSHUM B MOMEHT BPEMEHH 1

COCTABHN TCXHOMOMIIGSIN LTARIHINS \_ 4 16 () 58: 0,33)

i} L VPP _
I[J'I}I pacucTa Marpuibl IICPCXOAHBIX BCPOATHOCTCHU 3a HHTCPBAJI

BPEMEHHU, COCTABUM TEXHOJOTUYECKYIO TabIHIry 2.

Tabnuia 2 — TexHosoruvyeckas Tabauia s pacyera 1z )?

Ton 1 cocrostue 2 COCTOSIHUE 3 cocTosiHuE

1-oe 2-o¢e 3-e 1-o0e 2-0€ 3-e 1-oe 2-0¢€ 3-e

2000

2001 +

2002 +

2003 +

2004 "

2005 ;

2006 +

2007 +

2008 +

2009 +

2010 +

2011 +

2012

Htoro 0 2 1 1 0 4 0 3 0

0 0,67 03
CnenoBaTesibHO, MaTpUIIA MIEPEXOJOB I'(t) = |0,2 O 0,8
0 1 0

Haigém matpuily nepexoIHbIX BEPOATHOCTEM I'(x )* :

0 067 03 0 067 033 (0,134 0,33 0,536
rc)=02 0 08|x/02 0 08|= 0 0934 0,066
0 1 0 0 1 0 0,2 0 0,8
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Takum oOpazom,
0,134 0,33 0,536

P(t;;)=[0.16 058 0.33x| 0 0934 0,066/=0,08744 0,594512 0,388440
0,2 0 0,8

BepositHocTh TOrO, uTo Ha KoHen 2013-ro roga Y,=4, cocraBuser
0,08744. BepostHOCTP TOro, 4Yro Ha KoHern 13-ro roga
Y,>Y,cocranser 0,594512. BeposaTHOCTh TOro, 4T0 Ha KOHel 13-ro
rona 4,<4,cocrasnsger 0,388440.

Takum oOpaszom, ¢ BepostHocThio p=0,47 (0,08744+0,388440)
MO>XHO YTBEpKJaTh, YTO IMPOTHO3HAS YHCICHHOCTh HAa MPEANPUITHU
OyneT He MeHbIIe (hakTH4YecKoil Ha KoHel| 13-ro roxa.

IIporuo3upoBanue TPyA0CHOCOOHOTO HACETEHUSA
Teopemuueckas uacmo

1. Ilpocno3zuposanue nompebHocmu pe2uora 6 Kaopax

JI1s TpOrHO3UPOBAHUSI PECYPCHOTO MOTEHIMANa PErMOHa MOTYT
NPUMEHSATHCSI CaMble pasHble MaTeMartudeckue QyHkiuu. Haubosnee
YacTO HKCMOJIb3YIOTCSl JIMHEIHAsA, SKCIOHEHIUAIbHAS U JIOTUCTUYECKAS
¢ynkuun. Vcnonp3oBaHne MaTEMaTHUUYECKUX METOJOB HUMEET psf
HEJIOCTaTKOB. MaremaTnueckue (PyHKIMH, B OCHOBHOM, MPUMEHSIOTCS
Ui TPOTHO3UPOBAHUSA  YHMCJIEHHOCTA  HAceleHHs  HEOOJbIINUX
TeppuTOpuil. MeTOoJl KOMIIOHEHT OTKpBhIBAeT mepes pa3padoTyuKaMu
neMorpauueckoro  mporHoza  OoJjiee  MIUPOKHUE  BO3MOXKHOCTH.
MapkoBckue  TPOIECCHl  MO3BOJSAIOT  ONPENEIUTh  BEPOSITHOCTHU
UCIIOJIHEHHST MPOTrHO3a. MeToa MpPOTrHO3UPOBAHUSI HA OCHOBE TEOPUU
nernet MapkoBa MOXeT ObITh MCIIOJIB30BaH JIJIsi MPOTHO3a MHOXKECTBA
IIOKAa3aTeNeu.

[Ipu mocTpoeHun MpPOrHo3a UCHOJIb3YIOTCS MOAXO0Abl U METOJUKH,
pa3paboTaHHbIE  COBPEMEHHBIMHU  YYEHBIMU,  MPEANOJIararoIme
MPUMEHEHHE KaK MaTeMaTHYECKUX MOJIEJIEH, TaK U SKCIIEPTHBIX OIICHOK.
B wrore Obla co3gaHa METOAWMKA, B OCHOBY KOTOPOM JIET IOJXO],
peayCcMaTPUBAIONINI MOCTPOSHHUE MPOTHO3a MOTPEOHOCTH PETHOHA B
KaJpax B JIBa dTara:

1. mporHo3upoBaHUE 3HAYEHUsI OOIIEH MOTPEOHOCTH PEruoHa B
KaJapax;

2. pacrpeiesieHHe TMOJYyYEHHOT0 3HA4YeHUs] B COOTBETCTBUMU CO
CTPYKTYpOil MOTPEOHOCTH MO YPOBHSIM OO0Opa3oBaHuUs, mpodeccusiM U
IpyHIlaM CIEeLUaJIbHOCTEN.
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COOTBETCTBEHHO, MPHU BHITIOJHEHUH PA0OThI CTABSITCS CJIEIYIOIINE
3a7a4M:

1. COop HCXOIOHBIX JaHHBIX W OIIEHKa TEKyled u
PETPOCTIEKTUBHOM TMOTPEOHOCTH pErMoHa B Kajpax, a TaKkKe ee
CTPYKTYDBHI;

2. Pa3zpaboTka MaTEMAaTUYECKOU MO/IEIIH TSt

POTHO3UPOBAHMS TOTPEOHOCTH PErMoHa B Kajpax U oOecleueHHe ee
HEOOXOIUMBIMU sl TOCTPOEHHUS MPOTrHO3a JaHHBIMHU.

[Ipu pelieHuu MepBOMl 3ajauvl MOTPEOHOCTh PETHOHA B Kajpax
Oblla ompeaeneHa Kak KOJHWYECTBO CBOOOAHBIX paboOyMx MeCT,
BO3HUKIINX HAa TEPPUTOPUU PETMOHA U OCTAIOLIMXCA HE 3aHATHIMU B
CBSI3U C OTCYTCTBUEM COOTBETCTBYIOIIMX UM KaJipoB. B cooTBeTCTBUM C
ATUM, B KQ4€CTBE OCHOBAHUS JIJISi OIEHKH TEKYIIEH MOTPEOHOCTH OBLIO
peleHo UCIIOJIb30BATh 3HAYEHUE KOJINYECTBA BAaKaHCHH,
peructpupyeMbix  DeaepanbHON  CIY>KOOW 3aHSATOCTU  HACEJICHUSA
(®C3H). Ognako 1151 KCIIOJIB30BaHUS ATOTO 3HAYEHUSI €0 HEOOXOIUMO
OBLJIO CKOPPEKTUPOBATH IO CJICIYIONIIUM MPUYNHAM

- pETUCTpaIlusi HOBOM BaKaHCUU Ha TEPPUTOPUU PETHUOHA MOXKET
CTaTh CIEJACTBUEM JBIDKCHHS paboueld CHIIBI, TaKuM 00pa3om,
BO3HMKHOBEHHE OJTHOT'O CBOOOIHOTO pabovero MecTa MOKET MOBJICYb 3a
co0OM perucTpanuio HECKOJBKUX BaKaHCHM, B pe3yJbTaTe Mepexoja
pabOTHHKA U3 OJTHOW OpraHU3aluU B APYIYIO;

- HEKOTOpbIE OpraHu3alyd NOPEANOYUTAIOT pelaTh 3aaady
MPUBJICUCHUS KAJPOB CaMOCTOSATENILHO, TIPU 3TOM JaHHBIE O CBOOOIHBIX
pabounx mectax B @C3H He cooOuiaroTcs, TakuM o0pa3oM, KOJIUYECTBO
3apEeTUCTPUPOBAHHBIX BAKAHCHI HE COOTBETCTBYET I€CTBUTEIIHLHOCTH.

B cBs3u ¢ oTHM, 171 OLIEHKH OOIIEeH MOTPeOHOCTH pPEervoHa B

Kaapax OBLIO PEIIEHO MPOU3BECTH CICAYIOIINE KOPPCKTUPOBKU:
p P P JRjo1gug KoppercTip

= t oa.

N obw. t - K

C.3.

rae: N - OIIEHKa O01Iel MOTPEeOHOCTH pPErruoHa B Kajpax JJis

06wyt
nepuojia BpeMEHH t; V, - KOJMWYECTBO BAaKaHCUM, 3a()MKCHUPOBAHHBIX
®C3H B TeueHne nepruojia BpEMEHU t ;

K,, - J10Js1 BAKQHCUM BO3HUKILKX B PE3yJIbTaTe ABUKEHUS paboueit

CHIIBI;

06,

K_. - gons BakaHcui 3apeructpupoBaHHbix @C3H, oT oOuiero

C.

KOJIMYECTBA BAKAHCHUM.
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g onenku 3HaueHut K, u K_ , a Tak ke JOJEU pacupeaeiiCHUs

NOTPEeOHOCTH O YPOBHSAM 00pa3oBaHusl, MpodeccusiM U YKpYIMHEHHBIM
rpyIIaM CHEIUaIbHOCTEH HCHOIb3YIOTCS JaHHBIE, TOJIyYECHHBIE B
pe3yJibTaTe SKCIEPTHOro onpoca. B kauecTBe MHCTpyMEHTAapUs OIpoca
UCTIOJB3YIOTCSI aHKEThI, Pa30CaHHbIE CPEId BCEX MYHUIIUMNATbHBIX
oOpaszoBanusix. llomydeHHbIE aHKETHl aHAJIU3UPYIOTCS, a CTPYKTypa
BBIOOPKU KOPPEKTUPYETCS TakKuM OOpa3oM, UYTOObI COOTBETCTBOBATH
peaTbHOMY pacnpeiesICHUI0 OpraHu3anui perunona no BO/I.

HanbHeiimass  00paboOTKa  MO3BOJSET  TMOJAYYUTh  3HAYCHUS,
MOKAa3bIBAIOIIME  pacHpeelieHue  MOTPEOHOCTH MO  YPOBHSIM
00pa3oBaHMSL:

ed, - oA TOTPEOHOCTH B CHEIUAINCTaX C HadYaJIbHBIM
mpodeCCHOHATBHBIM 00pa30BaHHUEM;

ed, - goms TOTPeOHOCTH B CIEHHUAINCTaX CO CPEIHUM
npodeccuOHaTbHBIM 00pa30BaHUEM;

ed, - Jodfd TOTPEOHOCTH B  CIENHAIMCTaX C  BBICIIAM

npodeccuoHanbHBIM 00pa30BaHUEM.

[Ipu 5TOM BBITIOTHSAETCS YCIOBHE:

ed +ed +ed =1

Taxke ObUIM TMOJMyYeHBI TpPU BeKTOopa  KOADDUIIMEHTOB,
MOKA3bIBAIOIIMX  JIOJMI0 TOTPEOHOCTHM B  KaApax JJId  TPYIIIbI
CHeIUaTbHOCTENH WU TPO(ECCUr OTHOCUTEIBHO KOJUYECTBA
TPEOYIOIMXCS ~ CIECHHAINCTOB € COOTBETCTBYIOIIUM  YPOBHEM
00pa30BaHMUS:

A, =(k, )i=1.56

A =(k_)i=1.28

A =(k,)i=1.28

rae: A - BEKTOp  KO3(pOUIMEHTOB 11  HAYaJbHOTO
npo¢eCCHOHANTBHOTO 00pa30BaHus; A - BEKTOp KO3(DPULIHEHTOB
JUIsl CpeTHETO MpodecCuoHanbHOro o0pasoBanus; A - BEKTOP

K03()(GUIMEHTOB N7 BBICHIErO NMPO(ECCHOHAIBHOT0 00pasoBanusd; K, -
70J11 TOTPEOHOCTU B CHENMAINCTaX ¢ HaYaJIbHBIM O00Opa3oBaHUEM U i-U
npodeccueit; K - 10jis MOTPEOHOCTH B CHEHHAINCTAX C CPEIHUM
0o0pa3oBaHUEM M CIIEUHUAIBHOCTBIO W3 i -W TPYMNINbl CHEUaIbHOCTEH;
k,, - 1OJS MOTPEOHOCTH B CIEIMAIMCTaX C BBICIIMM OOpa3OBaHUEM HU
CIIEUATBHOCTBIO U3 i -i TPYIIIbI CIIENUATBHOCTEN.
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2. Ilpocnosuposanue pecypcHoco NOMEHYUANA pPbIHKA Mpyod
Kypcroti obnacmu

TpamunvonHass MeTOAWKa OICHKH TPYJOBOTO  TOTCHIIMAIA
HACEJICHUS C HCIOJb30BAaHUEM METOJIa «IEPSABMIKKH II0 BO3pacTaM»
Oazupyercs Ha hopMmyTie:

Of = (i N+ i N#)x(1-b),
i=18 i=18

TJE N wi N - UACIICHHOCTD TPYIOCIIOCOOHBIX MYKYHMH U JKCHIIMH
I-0if BO3pacTHOH rpyIkl B t-oM rojuy;

by — moas HeTpymocmocoOHBIX MHBAIUIOB B t-M roay [15, c. 43].

Hamu ocymecTBiieHa KOPPEKTHPOBKA TPAAWLIHOHHOW METOAUKHU
OIICHKU TPYJIOBOTO MOTEHIIMAJA C MO3UIMI O0Jiee MOTHOTO yueTa B HE
OCHOBHBIX TEHICHUMN B HU3MEHEHUHU CAJIbJI0 MUIpPALlMU, COCTOSHUS
3I0pOBbs HACEJICHUS U YPOBHS 00pa30BaTEILHON MOJATOTOBKHU:

Of =k -k -(iNﬁ +§N’£i)-(l—b)-(1+m),
z 0 t t t t
i=18 i=18

rie K, - moHmkaromui ko3hGUIIMEHT, OTpaXKaroUi CBI3b MEXITY
COCTOSIHUEM  3JI0POBbSl  3aHATBHIX B DJKOHOMUKE U  KOJIUYECTBOM
0TpabOTaHHOTO UMH pabouero BpeMeHu B t-Mroy;

Ko, — moBpImaromuii Ko3(OQHUIIUEHT, OTpakaroIUil CBI3b MEXIY
YpPOBHEM OOpa30BaHUsI 3aHATBIX B DJKOHOMUKE M YpPOBHEM WX
MIPOU3BOJUTEIBLHOCTH TpyAa B t-m roxy;

My - JOJA CalibI0 MUTpPaluu B t-M Tojy B 0OIIEH YHCIEHHOCTU

TPYAOCTOCOOHOTO HACETICHHUS.

UcxonHoit wuHbopMamen uisi pacdeTa SBJIAIOTCS JIaHHBIC
I'ockomcrara PO:

- pacripeziesieHue HaceJIeHus 0 T0JIy U BO3pacTy;

- BO3PAaCTHBIE KO3 HULIMEHTHI CMEpPTHOCTH,
muddepeHIIMpOBaHHbIE IO MOJIy (MOCKOJBKY YPOBEHb IOBO3PACTHOM
CMEPTHOCTH CYIIIECTBEHHO Pa3INYaeTCS Y MY>KUMH U JKCHIIUH);

- BO3pACTHBIE KOA(POUIIMEHTHl POKIAEMOCTH - CPEAHEE YUCIIO
poxxknennii Ha 1000 KeHIMH COOTBETCTBYIOIICH BO3PACTHOM TPYIIIIBI
(ITpunoxenue K).

[IpuHMnIUanbHasi cXxema pPacyeToOB METOJIOM «IEPEABUKKI
BBITVISIAUT  CIAEAYIOMMM 0o0pa3oM. YUTOOBI MOJIYyYUTh YUCICHHOCTh
HaceJieHusl J1I000M BO3pPACTHOM TPYyNIbI 4Yepe3 SieT Iocjie Hayaja
pacyeToB, U3 €€ NEPBOHAYAIBHON YMCIEHHOCTH CJIEAYET UCKIIIOYUTh
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JIUI, YMEPIINX B 3TOM BO3PACTHOM TpyMNme B TEKYIIEH MATHIETKE (TeM
CaMbIM Kak Obl «II€PEJIBUHYThHY» OCTABIIMXCA B KUBBIX Ha SJIET BOEPEN).
JI71s1 5TOTO CeayeT BOCIOIb30BaThCS (hOPMYJION:

N i+l — Ntl . pl ’

t+l

rae N{ - uucnennocts HaceneHus i-ii BO3pacTHOM rpynmsl B t-m
roay,

p' - kooQpuumenT g0KUTHA (KOI(P(PULUEHT IepeIBHKKN)
HaCeJICHHsI I-ii BO3pAacTHOM rpymmbl B t-M roay mis ciexayrommx | jer.
Kos(dduiment mokas3plBaeT MO0 OCTaBIIUXCA B JKMBBIX K KOHILY
pacyeTHOro NePHoIa;

|- «urar» pacuera (I=5).

N3-3a pazmuunii B yPOBHSX BO3PACTHOM CMEPTHOCTH MEXKIY
MOJIaMH pacyeThl OBLIM MPOBEACHBI OTACIBHO JIJIT MYKYMH M OTJIEIBHO
JUTSI SKCHIIHMH.

3aTteM pacCUMTBIBAETCS OyAyIee YUCIIO POKICHUA — YHCICHHOCTh
JeTeH, POAWBIIUXCA B TEYCHHE KAXKIOro «Iiara» pacdera (Tak
HasplBaeMasi  «HyJeBas» rpymma). OOmee 4Yucio  poXACHUHN
OTpeIeNIeTCS BO3PACTHBIM YPOBHEM POXIAEMOCTH W UYHCICHHOCTBHIO

KEHIIIUH TOW WJIM MHOW BO3PACTHOM TPYyMIIbI 1O (hopMyIie:
49

X bicd =Z(N Aﬁ'kéiceii i 'I) )

i=15

rie N* — uucnennocts sxkeHmmH i-oi BO3PACTHOW TPYIIITBI
neTopoaHoro Bospacra (15-49 ner);

Kpoocoi — BO3PACTHON KOI(PPUIMEHT POKIAEMOCTH KEHIIUH I-0i
BO3PACTHOM TPYIIITHI.

[TockonmbKy TIEPCIIEKTUBHBIA pacdeT YHCICHHOCTH HACCICHUS
OCYIIECTBIISACTCS pa3AeiabHO I MYKUYMH W JJIS JKCHIWH, B 0OIIeM
YHCIIE POKJICHUI Y oocoCIELYET OTIPEICTTUTh KOJINYECTBO
HOBOPOXKJCHHBIX MAaJb4YMKOB M JICBOYEK. M3BecTHO, dYTO  JIOJIA
MaJbYUKOB W JEBOUCK CPEAW POJMBIIUXCS - BEIMYMHA IPAKTHYCCKH
roctostHHas, coctasistomas 0,524 u 0,476 cooTBETCTBEHHO.

3areM cieayeT onpenelnTh, CKOIBKO K€ MaJbYMKOB U JIEBOUYEK U3
qucjaa HOBOPOXKJICHHBIX OCTAHETCS B JKHBBIX K TICPBOMY «IIIary»
MEPCIICKTHBHOTO pacyeTa:

Nf{w =X giaeii ‘(1_k£i ‘I),

N =x it (-kdy,

Jiced
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iy d
rae K ,K, - Bo3pacTHbie KO3(PGUITMEHTH CMEPTHOCTH MaJIbUMKOB

U JIEBOUEK B «HYJIEBOI» BO3PACTHOM I'PYIINE€ COOTBETCTBEHHO (TIPH 11are
pacyeTa S JeT K «HYJEBOW» rpymnmne OyIyT OTHECEHbl BCE JETH B
Bo3pacte ot 0 110 4 ner).

[IporHo3Hbi€ OIEHKU YUCJIECHHOCTH U TOJIOBO3PACTHOU CTPYKTYPHI
HACEJICHUs PETrMOHa, MOJIYYEHHBIE METOJOM «IEPEIBUKKNUY, TOJKHBI
OBITH CKOPPEKTHPOBAHBI ¢ yueToM KO3 duiueHToB K, 1 K.

Koadpduruent K,KOJIM4eCTBEHHOMPEICTABIISACT coboit
KO3 PUIIMEHT, OTpaXarouuid MoTepu pabouyero BPEMEHU BCIEICTBUE
3a00JIeBa€MOCTH 3aHSITOTO HAcEJICHUs B t-M roay.

Jis  pacuera  kodduimeHTak, MICIIONB3YIOTCS  CIICIYIOIIHE
CTATUCTUYECKHE TIOKA3ATEIIN:

- YHCJIO CiIydaeB 3a00JIeBaéMOCTH C BPEMEHHON yTpaToi
TpynocnocooHoct Ha 100 paboTaromux;

- YHUCJIO KaJICHJAPHBIX JHEH BPEMEHHON HETPYAOCIOCOOHOCTH Ha
100 paboTaromux;

-rogoBoii  (GoHm  paboyero  BpPEMEHH,  JIH.
KoaddurmeHt k,Moxer ObITh paccunTaH 1o Gpopmyiie:
O, -Ia
kz et Bl

t

rae @; — rogosoil pona paboyero BpeMeHu, AHel B roay t (mpuHsT
paBHBIM 220 KaJIECHAAPHBIX THEW );

Ilg; — cpemHerogoBbIE IMOTEPU pPabOUYEro BPEMEHH BCIEACTBUE
3a00J1€Ba€MOCTH 3aHATHIX B DKOHOMUKE B TONy t, KaJeHJapHBIX THEW Ha
OJIHOTO 3aHATOTO.

Bo3moxxHbie 3HaueHus kodddunmenta K, TmpencTtaBieHBl B
Tadnuie 4.

Tabnuna 4 - 3naueHus kodpdunrenra K,

CpenHero/ioBele TMOTEpU paboUero CpenHeroioBsle OTepu paboyero
BpEMEHH B pacueTe Ha 1-ro 3aHsTOro | K, BpeMeHH B pacyere Ha 1-ro | k;

B DKOHOMHUKE, B JTHIX 3aHATOTO B DKOHOMHUKE, B JTHAX

1 0,995 8 0,964
2 0,991 9 0,959
3 0,986 10 0,955
4 0,982 11 0,950
5 0,977 12 0,945
6 0,973 13 0,941
7 0,986 14 0,936
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B mocrmenHee BpeMsl OICHKAa TIOTOKOB TPYJOBBIX PECYpCOB,
M3MCHSIONIMX CTAaTyC B 3aHATOCTH, WHOTJA MPOBOJUTCS Ha OCHOBE
OINPEJICIICHUSI BEPOSTHOCTH TEPEMEIICHUS MEXY TPYIIIaMH 3aHSATOTO,
0e3pabOTHOTO M  HEAKTUBHOrO  HaceneHusa. BepostHocts  (P)
pacCUMTBIBACTCA KakK JOJsA OIPEACICHHON TPYIIbl JIMI, KOTOpas
NEPEXOJUT W3 I-T0 COCTOSIHUS B j-O€ COCTOSIHHE 3a OIpEAeiICHHBIH
IPOMEKYTOK BPEMECHH.

3aHareie

E

Bespabot- OKoHOMHU-

HBIC YCCKH

A\ 4

HEAKTUBHEI
eN

A

u

Pucynok 1 - OCHOBHBIE TOTOKH Ha PBIHKE TPyAa

SIBHBIM TIPEUMYIIECTBOM TaKOW MOJIETU SIBJISETCS HECIOXKHOCTh
pacyeToB, MPOCTOTA B MPUMEHEHUH, BO3MOXHOCTh MPOCIEIUTH
TEHJICHIIMM W MNPUYUHBI HU3MEHEHUS CTAaTyCOB IMPHU HU3YUYEHUU €€
IUHAMUKU B mepcrektuBe. MccienoBanus Mo JTaHHOW MOJENN ObLIu
BIIEpBBIE ITpoBeieHBI B 1993 - 1994 rT. B cTpanax Bocrounoit EBpornsl u
B 1993 - 1996 rr. B Poccuniickon denepannm HE3aBUCUMBIM areHTCTBOM
COILIMOJIOTUYECKUX ucciaeaoBanuit (. Mocksa).

Cpenu HeIOCTaTKOBMOJEIW MOKHO OTMETUTh HEOOXOJAMMOCTb
THIATENBHOTO  MOJAXOAA K  ONPEACIICHUID  KOJIMYECTBEHHOIO U
KaueCTBEHHOTO COCTaBa 4YacTH OO0CJeIyeMOW COBOKYIHOCTH, a TaKXe
coOJIt0IeHNE TTPUHIMIIA COMOCTABUMOCTH TIPU MPOBEJAECHUU MOBTOPHBIX
UCCJIEI0BaHUM, HETOYHOCTh IOJIY4YaeMbIX PE3YJIbTAaTOB, OCOOEHHO s
PETHOHOB ¢ HEOOIBIION YMCIeHHOCThIO HaceneHus (10 500 Teic. vern.).

VYKpylnHEHHbIE TPYJOBbIE MOTOKHM HAXOJATCS TJIaBHBIM 00pa3oM
noA BiaUsSHUEM (AaKTOPOB MaKpPOIKOHOMHUYECKOTOo xapakrtepa. K
HanOoJiee BaXKHBIM M3 HUX OTHOCSITCS: 00IIasi SKOHOMUYECKasi CUTyallUsI
B peruoHe, Jaemorpauyeckue TMpoLecChl, AUHAMHKA OOBEMOB
OPOU3BOJCTBA, MPOLIECCHl CO3JaHUS U JUKBUAALMU PAaOOYUX MECT,
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KPEIUTHO-JICHE)KHAs ~ MOJIUTHKA,  MPOLECChl  MNpUBAaTU3aALMM U
AKIIMOHUPOBAHUS, CTPYKTYPHbIC U3BMEHEHHUS B IPOU3BOJCTBE, JUMHAMUKA
HEeHbl paboyell CHJIbl, TOJHUTHYECKUE TMPeoOpa30BaHUs, COCTOSHHE
CBIPbEBOM 0a3bl M MPUPOAHO-KIMMATHYECKUE YCIOBUS, B YaCTHOCTH
CE30HHOCTb.

Takum o00pa3oMm, JaHHas MOJENb IO3BOJSET OLIEHUTh IIECTh
MOTOKOB:

1. Y3 rpynmbl 3KOHOMHUYECKH HEAKTUBHOTO HACEJECHHS B TPYIILY
3aHSATBIX MOTYT MEPEXOJUTh JIMIA, JOCTUTIIME TPYA0CHOCOOHOTO
BO3pacTa, HaAUIEAIIME JOXOJHOE 3aHSTHUE; MEHCUOHEPHl U CTYACHTHI,
pEelIMBIIME COBMEIIATh CBOM CTaTyc C paboToi; JMIla MITIIe
TPYJIOCIIOCOOHOI0 BO3pacTa, HalIEAINE padoTy; JUA, KOTOpPbIE ObUIH
3aHSATHl BEJACHHUEM JIOMAIIHETO XO35MCTBA, HO PEIIMJIM CMEHUTH BU]L
NEATEIbHOCTH W BEPHYThCS (HA4YaTh) K BBIMOJHEHUIO TPYIOBBIX
byHKITUH.

2. I3 TpyImbl SKOHOMUYECKH HEAKTUBHOT'O HACEJICHHUS B TPYMILY
0e3pa0OTHBIX TMEPEeXOJUT Ta YacTh BBINIEHA3BAHHBIX JHUIl, KOTOPHIM
OpUCBOEH cTaryc 0e3pa0doTHBIX. CTYIEHTHI, 3aKOHUYMBILHNE Yy4eOHbIE
3aBEJICHUS | JIMIIA, BO3PACT KOTOPBIX MPHUOIU3WICS K TPYJOCTIOCOOHOMY
(M MpU PTOM OHU HE TMOCTYIWIU B CHEIUAIbHOE y4eOHOE 3aBEJICHUE),
MNOMOJIHAIOT JUOO TPYNIy 3aHATHIX, €CIM OHM Hauuik paboTy, Jubo
rpymnmny 0e3padOTHBIX B IPOTUBHOM CIIy4ae.

3. OT 06e3pabOTHBIX K HEAKTMBHOMY HACEJICHUIO MEpPEMEIal0TCs
MOTOKH JIUII, JOCTUTTIINX IEHCUOHHOTO BO3pacTa (Wi MpeXAeBPEMEHHO
BBIXOJSIIIIUE HA TEHCHUIO B COOTBETCTBUM C 3aKOHOAATEILCTBOM);
rpaxaaH, TMOJYYUBIIMX WHBAJWIHOCTh, JIMI[, CHSTBIX C  ydYeTa
(HampuMep, MEPEXOsIIe B TPYIIY 3aHATHIX BEICHUEM JOMAIITHErO
X034¥CTBA); JIKII, 00y4aroKUXCs C OTPBIBOM OT MPOU3BOCTBA.

4. N3 rpynnbl 0€3pab0THBIX K 3aHSATHIM, pa3yMeeTcs, Mepexo T JIUIla,
HaIle e padoTy.
5. U3 rpynnbl 3aHATHIX K 0€3pa0OTHBIM, COOTBETCTBEHHO, MEPEXOIST
TepsIOIIe padoTy.

6. 3aHATHIC MOTYT MIEpEeMEIIaThCs K HEAaKTUBHOMY HACEJICHHUIO TIPU
BBIXO0JIC Ha MEHCUIO, MOCTYIUICHUU B y4€OHOE 3aBelICHUE, MOJyYeHUU
WHBAJIUJIHOCTH, 3aHSITUU JOMAITHUM XO3SIMICTBOM U U3BJICYEHUH JOXO]Ia
U3 COOCTBEHHOCTH.

[lepen mpoBeneHHWEM OLIEHKH 3THUX THOTOKOB HEOOXOJIMMO
MpOaHAIU3UPOBATh YUCIECHHOCTh 3TUX TPEX TPyNN U cOoOpaTh MO HUM
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NPOTHO3HBIE JaHHBIE. B 3TOM cilyyae ucnosib3ytoTcs aeMorpaguieckue
MPOTHO3BI, MPOTHO3bI 3aHATOCTH U O€3pa0OTHUIIBI.

B ocHoOBe nporuo3upoBaHus YKPYIMHEHHBIX TPYAOBBIX MOTOKOB, IO
HalleMy MHEHHIO, JIOJDKHA JieKaTh TMOTPEOHOCTh SKOHOMHUKH B
TPYAOBBIX pECYpCax.

[TosToMy Ha TmepBOM »JTane HEOOXOJAMMO CIPOTHO3UPOBATH
YUCJIEHHOCTh ~ YKOHOMHYECKH  akTuBHOro  Haceinenuss  (DAH)
(OpemyioxeHWe TpyAa) W JAaTh MPOTHO3HYIO OLEHKY KOJHYECTBY
OyIyuux BakaHCUW (CIIPOC Ha TPYJ WJIM YUCICHHOCTh 3aHATHIX B
PKOHOMHMKE). 3aTeM, KakK pa3HHUIly MeXIy 4ucieHHOocThio DAH wu
KOJIMYECTBOM  3aHSTHIX, OMNPEIEIUTh MPOTHO3HYK  YHUCIECHHOCTH
0e3pabOoTHBIX. U, HaKOHeII, BOCIIOJIb30BABIINCh  JaHHBIMU
AeMOTpauiIecKoro  MPOTHO3UPOBAHUS, HEOOXOAWMO  PaCCUUTATh
YUCJIEHHOCTh YKOHOMHMYECKH HEAKTUBHOTO HACEJICHUS KaK pasHUIly
MEXIy  OOIIed  YHUCICHHOCThIO  TMOCTOSIHHOTO  HACEJeHUus U
yrcieHHoCcThio DAH. Ha BTOpoMm 3Tamne onpeaensercss nporHo3upyeMoe
U3MEHEHUE YMCJIEHHOCTH KaXJAOW M3 ATUX TIpynn (3aHATbie - AFE,
0e3paboTHbIe - AU, SKOHOMHUYECCKH HEaKTHMBHOE HaceleHue - AN), a
TaKXe 3HAYCHUS BXOJAMIETO (+) U Mcxoasmiero (-) motokoB: E(+), E(-),
U(+), U(-), N(+), N(-) ( cm. puc. 5).

Ha TpetheM »oTame HEOOXOAUMO «OUYHUCTUTH» KaXIbIH U3
YKa3aHHBIX TOTOKOB OT BJIMSIHUSI MUTPAIIMM U €CTECTBEHHOW yOBLIH, a B
notoke N+ y4ecTb TPOTHO3UPYEMBIM YPOBEHb  POXKIAEMOCTH.
OcraBiuecst 3Ha4eHUsI OyAyT OTpa)kaThb IBIKCHUE MEXIY TpyniaMu
3aHATHIX, 0€3pabdOTHBIX M H3KOHOMUYECKH HEAKTHBHOTO HACEJICHMUS,
BEJIMUYUHBI KOTOPBIX MOXXHO OIPEASTUTh 4Yepe3 CUCTEMY YpaBHEHHI,
BBITEKAIOIIYIO U3 PABEHCTB:

Peq+) = PuetPne
Pey = Peu + Pen
Py = Peu+ Pnu
Py = Pue + Pun
Pneny = Pun + Pen
Pney = Pre + Pnu

Ha Tperbem »nTame pa3palarbiBacTCs MPOTHO3 IOTOKOB Py, H
Pe(BEpPOSITHOCTB TIEPEX0/1a U3 TPYIIBI «3aHATHIC» B TPYIITY O€3pa00THBIC
U, COOTBETCTBEHHO, HA000POT). 3HAasl BEJIMYMHBI 3TUX MMOTOKOB, & TAKXKE
3HAQYEHUS BXOJSIIETO W HUCXOMASIIEr0 IMOTOKOB ISl KaXIOW TPYIIIbI
MyTEeM PEIICHUS HECJI0KHOM CHUCTEMbl YpPaBHEHUU MOKHO PacCUUTATh
MPOTHO3HYIO BEJIMYHUHY OCTaIbHBIX MOTOKOB: Pen, Pre, Puny Phu.
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Hpakmuqecmzﬂ yacmov

Llenv: OCBOEGHHME METOJMKH MPOTHO3UPOBAHUS TPYAOCIOCOOHOTO
HAaCeJICHUS PErHoHA.

3adanue: TOCTPOUTH IMPOTHO3 TPYJAOCHOCOOHOIO HACEICHMS
pEruoHa; CHPOTHO3MPOBATH PECYPCHBIM TMOTEHIMAT pBIHKA Tpy/Ja
Kypckoii obnactu.

Xoo pabompi.

1. Ilpoenozuposanue nompebHOCMU pe2UuOHa 8 KAOpax

B cootBeTcTBUM €O CTPYKTypoil MOTpeOHOCTH B Kajapax ¢
HaYaJIbHBIM MPO(ECCHOHAIBHBIM 00pa30BaHKMEM, BBISBICHHON B
pe3yJibTaTe ompoca, B BEKTOp A Bomnuio 56 mpodeccuit u3 o0Oiiero

nepeyHs: Mnpodeccuii HavyaJbHOTO MPOQPECCHOHATBLHOTO 00pa30BaHMS.
Oo6mepoccuiickuii  kiaccuukaTop CHeUaibHOCTEH MO 00pa30BaHUIO
UCIIOJIB3YETCS JJIl CTPYKTYpPUPOBAaHHS TOTPEOHOCTH B Kajapax Co
CPEIHHM U BBICIIMM TMpodecCUOHATBLHBIM O0pa3oBaHueM MO 28-mu
YKPYIMHEHHBIM TpynmaM crernuaibHocTel. [l MmojaydeHus] 3HA4YCHUS
NOTPeOHOCTH B PaOOTHHKAX C ONpEACIEHHBIM YPOBHEM OOpa30BaHUS U
CIIELMANBHOCTBIO, HEOOXOJMMO BHA4ajle YMHOXKUTh N . Ha OJMH M3

t
TpéX K03 PureHToB NoTpeOdHOCTH ed,, ed, W ed, , COOTBETCTBYIOIINX
HY>KHOMY YpOBHIO 00pa30BaHMsl, a 3aTE€M Ha COOTBETCTBYIOIIUN HY>KHOU
npodeccun WM Ipynne CnenuaibHOCTH KOA(POUIIMEHT OJHOTO U3 TPEX
BEKTOPOB.

[Ipu pa3zpaboTke MoAenud IS  TOCTPOSHMS  MPOTHO3a

3HaueHusA N, , TOTPEOHOCTb ObUIA IIpPEACTaBICHA B BHUAE JBYX
COCTaBJISIFOIIUX:
06wy t =N ye.pat + Ne.s.i—t.,t
rage: N, . - IOTPEOHOCTh pErMoOHa B KaJapaxX, BbI3BaHHAs

YBEIIMUCHUEM KOJIMYECTBA pabOYMX MECT B TEUCHHUE MEPHOIa BpEeMEHHU
t
N - TOTPEOHOCTh PETHMOHA B KaJpaX, CBA3aHHAsl C BBHIOBITHEM

8.3.1.,t

3aHSATOrO HACEJIEHHUS C PbIHKA TPYy/Ja B TEUYEHHUE MEPUOIA BPEMEHH t .
B pesynbrare mporsosHoe sHaueHue N, , PacCUMTBLIBATIOCH KaK

Wt

CyMMa MPOTHO3HbBIX 3Ha4YCHUU N uN

y6.p.m.t 6.3t "

Jlnst pacuéra nmporuo3a MmoTpeOHOCTH BHI3BAHHOW YBEITMYCHUEM
KOJIMYecTBa  pabouMx  MECT  NPEANoJIarajioch  MCIOJIb30BaTh
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MHOT'0(aKTOPHYIO PETPECCHOHHYIO MOJCHb, YYUTHIBAIOIIYIO BIIUSHHC
HaN cieayronux (GaKkTopoB:

ye.p.m.t

1.  YUCIEHHOCTH MOCTOSHHOTO HACEJICHUS PETHOHA;

2. 00BbEM BajoBoro peruoHaimpHoro mpoaykra (BPII) B
COTIOCTaBUMBIX IICHAX;

3. 00BEM MHBECTUIIMI B DKOHOMUKY PETHOHA.

Omnako  OTCYTCTBME  psia  JAaHHBIX 32 JOCTaTOYHO
IPOJIOJDKUTEIIBHBIA  TIEPUOJ] TPEABICTOPUU HE IIO3BOJIMIIO OIICHUTH
napameTphl JaHHOW Mojaenu. B CBs3M ¢ 3TuUM €€ MpUIIOCh 3aMCHHTH
MO/IEJIBIO TUHEWHOTO TPEHA.

[Iporuos N, CTPOWJICS HA OCHOBAHUHU JAHHBIX O €CTECTBEHHOM
JIBH)KCHUY HACEJIEHUS, BEAYIIEMY K BBIOBITHIO PAOOTHUKOB C PhIHKA
Tpya pervoHa. bplio BBIIETEHO HECKOIBKO MPUYHUH TAKOTO BBIOBITHS:

1.  cMmepTh;

2. mepee3d Ha TOCTOSHHOE MECTO JKUTEIhCTBA B JPYrou
PETrUoH;

3.  JIOCTW)KEHHE TMEHCHMOHHOrO BO3pacTa M MPEKpalleHUue
TPYZAOBOM AEATEIHbHOCTH.

JIJist IepBBIX JIBYX MPUYMH UILYT KOA(PPHUIIMEHT, TTOKA3BIBAIOIINAN
JI0JII0 OTPEOHOCTH OT YMCIEHHOCTH MOCTOSIHHOTO HACEJICHUSI pEruoHa,
3aHIATOrO B OJKOHOMHKE. Jlsi Jromed, MAOCTUTIIMX TEHCUOHHOTO
BO3pacTa, HAXOIAT JOJII TIEHCUOHEPOB, IMPEKPATUBLIUX TPYIOBYIO

NEATEIbHOCTh B TEUEHHUE MPOTHO3UPYEMOT0 TMeprojia BpeMeHu. Pacuér
nporHosa N, ... mpousBomuics 1o ciexyrorei popmyse:

N =H (Kw- +K3,w. )+H

6.3.H.,1 3.6.9.,t nenc.,t = "H.neuc.

rae: K = - [0S yMEPIIMX JKUTENIEM PEruoHa, OT KOJIMYECTBA

m.
MMOCTOSIHHBIX KUTEJIEHN peruoHa;
K - H0JIA nepecxaBminXx IIOCTOAHHOC MCECTO JKUTCIILCTBA B

oM.

IPYTrOM PETHOHE, OT KOJIMYECTBA MOCTOSIHHBIX JKUTEJNEH PETHOHA;
- TPOTHO3UPYEMOE KOJWYECTBO IKUTEIIEH, 3aHATHIX B

3.6 9.t

AKOHOMHUKE PETHOHA Ha MEPUOJ] BPEMEHU t ;
H - MPOTHO3UPYEMOE KOJWYECTBO IKUTEJIEH PETHUOHA,

nemc.,t

AOCTUTITHHUX IICHCHUOHHOI'O BO3pacTa B TCUCHUC IICPUOJa BPCMCHHA t,;
- H0JIA KuTeneun peruoHa, AJOCTUTIINX IICHCHOHHOTO

H.Nenc .

BO3pacTa MW MPEKPATUBIIUX paboTarh, OT OOIIETO0 KOJHMYECTBA
JOCTUTIINX MEHCUOHHOTO BO3PAcCTa.
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[Ipu pacu€re HCIOJNB3YIOTCSA Y)KE TOTOBBIE ITPOTHO3BI 3HAYECHUI
nH

st KaX0TO MOJTY4YEHHOT O POTHO3HOTO
N,,. . PACCUMTBIBAIOT TOBEPUTEIbHBIN HHTEPBAT (PUCYHOK 1).

H

3.6 9.t nenc.,t "

3HAYECHUU
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—+— OSmaAnoTp eGHOCTE PerHoHa B KaJpax (paciér) —&— HIioxHAa Ip aHHLIa HHTEpBalla

—&— B e XHAA I aHIHLIA HHTEPBATIA

Pucynoxk 1 - [Iporuno3s o61ieit moTpeOHOCTH peruoHa B Kaapax

Jlanee B cooTBeTCTBUM C JojsaMu ed , ed, © ed HaxoasT
NOTPEOHOCT, B  KajJpax C HaydalbHBIM, CPEJHUM U BBICHIUM
npodeccruoHanbHbIM [loTpeOHOCT, B pabOTHHKAX MO mpodeccusm U
YKPYITHEHHBIM TpyIIaM CIeUaIbHOCTeW OblIa HalijieHa B
COOTBETCTBHUU C BEKTOpaMu KodpduiimeHToB A , A u A .

B Tabnune 1 npencraBuM maHHBIE, HEOOXOAMMBIE IS pacuera
napaMeTpoB MPOTHO3HOM Mojenu, Ha mpumepe Kypckoit obmacTu.
JlaHHBIC OBUIM B3SITHI U3 CTATUCTUUYECKUX COOpHUKOB Kypckoit obOnactu
2011 n 2012 rr.

Tabnuna 1 — Mcxoaubie qaHHbIE 151 TPOTHO3UPOBAHUS

Ton Yucnennoc | OOBEM O0BEM Ymepum | [ons Iepeex | Homust 3anuarer | Hocturm | Jocturmme
Thb BaJIOBOTO WHBECTHIM | € JKMTENW | yMEpIl | aBlIMe, | MEepeexaBIInX e B | ue TIEHCHOHHO
MOCTOSHHO | PErHoHajbHOrO | i B peruona, | ux qern. MOCTOSHHOE 9KOHO MEHCHOH | TO BO3pacTa
ro MPOAYKTa SKOHOMHUKY | dell. KUTENE MECTO MHKE HOTO u
HaceJeHus (BPIT) B peruona, i JKUTENLCTBA B | PETMOH | BO3pacTa, | NpPEKpaTHB
peruona, COMOCTaBUMBIX MIIH. py0. pEeruon JpyroMm a, ThIC. | THIC.Yesd. | IIHE
TBIC. YEJL. LIEHaX, MJIH. a, % peruosne, % ge. paboTaTh

6. H
P M. KaM. et nenc.,t

2004 1214463 56383.1 12279.2 24044 0,020 14599 0,012 549.2 0,9 0,012
2005 1195812 76506.1 13507.3 23452 0,020 15511 0,013 566.2 1,0 0,013
2006 1177627 86624.9 17502.4 23453 0,020 14273 0,012 549.3 1,0 0,014
2007 1161582 104035.7 23228.3 22440 0,019 14566 0,013 570.3 1,2 0,014
2008 1151857 128799.0 30636.0 21039 0,018 15361 0,013 561.2 1,0 0,015
2009 1143329 167865.8 30569.2 21240 0,019 16148 0,014 536.5 1,0 0,013
2010 1134990 161473.3 31469.7 20236 0,018 14166 0,012 540.6 1,2 0,2

2011 1125648 161570. 49962.8 19852 0,018 27903 0,025 544.6 1,0 0,13
2012 1121563 192442.2 499924.2 18901 0,017 28717 0,026 545,3 1,0 0,14
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Jlajee cnporHo3upyeM KOJIMYECTBO JKHUTENICH peruoHa, JTOCTUTIINX
NEHCHOHHOTO BO3pacTa B TEUCHHE IIEpHOJa BpPEMEHH, a TakKkKe
IIPOTHO3UPYEMOE KOJIUYCCTBO KUTEIICH, 3aHATHIX B SKOHOMHUKE pEerroHa
Ha TIEpHOJ] BPEMEHH t C IIOMOIIBIO0 METO 1a SKCTPAIIOJISAINHN TPEHAA.

[Monyumnmm  cluemyrompe  YpaBHEHHS  almpPOKCHMHUPYIOMIEH
byHKIUU:

JKutenu, 3aHsThIC B 9KOHOMUKE pernoHa: y = -2,1933x + 562,43,

Kurenu, nocturime neacuoHHoro Bospacra: y = 0,01x + 0,9833.

B Tabauiie 2 mpeacTtaBuM IPOTHO3HBIC 3HAYCHHS IS SKUTETIEH,
3aHSATBIX B SKOHOMHKE PETHMOHA W JIOCTUTIINX TMEHCHOHHOT'O BO3pacTa

(H,, 71H,.)

Tabmuna 2 — IIpornosneie 3Hauenns H,,  uH,_ .
[IporHo3Hble 3HaYCHUS 2013 . 2014 r.
H,,, .- IPOrHo3 jKuTENeH, 3aHATEIX B 9)KOHOMHKE PETrHOHA 540,497 538,303/
H.... .- IPOTHO3 XUTEIeH, JOCTHIIINX [IEHCHOHHOTO BO3PACTa 1,083 1,093

B Tabnuue 3 nNpencTaBlIeHBl PACUETHBIC 3HAYEHHMA And H |
MH,. , , a TakKe IOTPEOHOCTH PETHOHA, CBA3aHHOW C BBIOBITHEM

3aHATOIO HACCJICHU:A C PbIHKA TpyJdad.

Tabmuma 3 — Pacuernas Tabmuia mOTPeOHOCTH PErvoOHA,
CBSI3aHHOM C BBHIOBITHEM 3aHATOTO HACEJICHUS C PhIHKA TPyJa
Pacuernbie 3Hauenus | PacueTHbIe 3HAUCHUS HOTpe6HOCTL peruoHa B
3aHATHIX, ThIC. YCJI. JOCTUTIIIHNX ITICHCHUOHHOI'O KaJpax, CBA3aHHad C
FOI[ BO3pacTa, ThIC. YCJI BBIOBITHEM 3aHITOIO
HACCJICHUS C PbIHKA Tpyla
N6.3.H.,t
1 560,2367 0,9933 17,83809
2 558,0434 1,0033 18,1957
3 555,8501 1,0133 17,82118
4 553,6568 1,0233 17,65288
5 551,4635 1,0333 17,44238
6 549,2702 1,0433 17,97525
7 547,0769 1,0533 16,79278
8 544,8836 1,0633 23,25462
9 542,6903 1,0733 23,19117
10* 540,497 1,0833 18,55069
11* 538,3037 1,0933 19,81475
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[Iporao3moTpeOHOCTH pervoHa B Kajpax, CBI3aHHOW C BHIOBITHEM
3aHSITOIO HACEJICHUS C pPbIHKA TpPyJa B TEUCHHE MEPUOJa BPEMEHHU t
(N,,,,) cocraBiser:

N,...(12) = 540,497*(0,019+0,016)+1,0833*0,061 = 18,551

N,,,.(13) = 538,3037*(0,019+0,016)+1,0933*0,061 = 19,815.

Htak, morpebHocTh Kypckoi obnactu B Kaapax, CBsI3aHHas C
BBIOBITHEM 3aHSATOrO HAceJICHUs ¢ pbhIHKA Tpyaa B TeueHue 2013 rona,
nporuozupyercsa kak 18,551; B reuenune 2014 roga — 19,815. Ucxona us
ATOrO0, 3aMETUM, UTO HaOJIIoaeTcsi He3HAYuTelNbHAs TEHACHIUS
MOBBIIIEHUS] TOTPEOHOCTH PETHMOHA B KaJipax B CBSI3U C BBIOBITHEM
HaceJieHus ¢ peiHKa Tpyaa Kypckoi obnactu.

Jlnst pacuéra mporHo3a MOTPEOHOCTH, BBI3BAHHON YBEIUMYECHUEM
KoJinyecTBa padbouux mecT N UCIIOJIb3yEM MOJENb JIMHEHHOIO
TpeHaa (PUCYHOK 2).

1400000

8.3.1.,t

ye. p. m,t

y=-11427x+ 1E+06
R2=0,958 —f—Y41CNeHHOCTb NOCTOAHHOTO
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PucyHok 2 - AnnpokcuMmanus3aBUCUMOCTH MOKa3aTelie yOT BpEMEHHU
AUHEHHON (yHKIMEH
[Iporao3usie 3HAYCHUS (aKkTOpOB, XapaKTEPU3YIOIIHNX
NOTPEOHOCTh PErMOHA B CBS3U C YBEJIMYECHHEM KOJIMYECTBA PabOumx
MECT, IIPeICTaBUM B Tabmule 4.
Tabnuua 4 — [IporHo3usie 3HaueHus Gpaxkropos N

y6.p.m.t

[Tporuo3uble 3HaUeHUsT (HAKTOPOB 2013 . 2014 .
YucneHHOCTh TOCTOSIHHOTO HACEJIEHUS! PETHMOHA, ThIC. YEll. 885730 874303
OO0beM HHBECTHIINH B 9KOHOMHUKY PErHOHa, MITH. pYO0. 210606 227489
O6bem BPIIB conocTaBUMBIX 1IeHAX, MITH. PYO. 53388,7 58309,1
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HaxomuMm pacueTHble 3Ha4Y€HHsI MOTPEOHOCTH pErMoHa B Kajpax,
CBSI3aHHOM C yBEJIMYEHUEM pabOUUX MECT, B TAOIHUIIE O.

Tabnmuna 5 —Pacuer mnoTpeOHOCTM B Kaapax, CBSI3aHHOW C
yBEIUYEHUEM pab0o4nX MECT

Ton PacueTHas yuCIEHHOCTh O6vem BPIT B O06beM [MoTpeOHOCTh yBETMUCHHUS
MIOCTOSIHHOTO HACEJICHMUS, COMOCTaBUMBIX WHBECTHIIUHA, MITH. pabounx mect
TBIC. YeIL. [IeHaxX, MJIH. PyO. pyo.

1 988573 58659 9105,1 105,6337

2 977146 75542 14025,5 106,6714

3 965719 92425 18945,9 107,709

4 954292 109308 23866,3 108,7466

5 942865 126191 28786,7 109,7843

6 931438 143074 33707,1 110,8219

7 920011 159957 38627,5 111,8596

8 908584 176840 43547,9 112,8972

9 897157 193723 48468,3 113,9348
10* 885730 210606 53388,7 114,9725
11* 874303 227489 58309,1 116,0101

Wrak, nanuma N,
N,,..(12) = 114,9725;
N, .. (13)=116,0101.

Hrtak, norpebHocts Kypckoil obmacTu B Kaapax, CBsi3aHHas C
YBEIIMUCHUEM KojudecTBa paboumx Mect B TedeHue 2013 rona,
nporaosupyercs kak 114,9725; B teuenme 2014 roma — 116,0101.
HUcxomst w3 93TOro, OTMETHM, 4YTO B PETHOHE HaOIOJaeTCs
MOJIOKUTENbHAS TEHJCHIMSA K YBEIHMYCHHUIO MOTPEOHOCTH B Kaapax B
CBSI3H C YBEJIMYCHHUEM KOJIMYECTBA pabOUNX MECT JIJIST HACCICHUS.

Jlanee HaxoguM OONIyI0 TOTPEOHOCTH pETHOHA B Kajapax B
IIPOTHO3HOM IIEPHO/IC:

N =N +N

obuy. t ye.p.m.t 6.3.1.1 1

N,p.. (12) = 18,551+114,9725 = 133,5235;
N,p.. (13) = 19,815+116,0101 = 135,8251.

Jlns KaXJI0Tr0 MTOJTYYEHHOT O MIPOTHO3HOTO
3Ha4ueHus N, , paccuMTacM [IOBEPUTENIBbHBIM HMHTEpBan. B Tabnuue 6
oTOOpa3uM TE€XHOJIOTUYECKUE onepanuu 1St MOJTy4ECHUSI

AOBCPUTCIIbHBIX HHTCPBAJIOB.
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Taonura 6 — TexHosornyeckas TadIuIa

t y yp. E(t) E()"2 | t-tcp. (t-tcp.)"2 | Huxkustst | Bepxmss
rpaHdlia | TpaHuIa
1|105,6337 | 123,4718 | -17,84 | 318,20 -11 121 | 101,8898 | 145,0538
2 |106,6714 | 124,8671| -18,20 | 331,08 -10 100 | 103,2851 | 146,4491
3| 107,709 | 1255302 | -17,82 | 317,60 -9 81 | 103,9482 | 147,1122
4 |108,7466 | 126,3995| -17,65| 311,62 -8 64 | 104,8175 | 147,9815
51109,7843 | 127,2266 | -17,44 | 304,23 -7 49 | 105,6446 | 148,8086
6 |110,8219 | 128,7972 | -17,98 | 323,11 -6 36 | 107,2152 | 150,3792
71111,8596 | 128,6523 | -16,79 | 281,99 -5 25| 107,0703 | 150,2343
8(112,8972 | 136,1518 | -23,25| 540,78 -4 16 | 114,5698 | 157,7338
9(113,9348 | 137,126 | -23,19 | 537,83 -3 9| 115544 | 158,708
10 | 114,9725 | 133,5232 | -18,55 | 344,13 -2 41 111,9412 | 155,1052
11| 116,0101 | 116,0101 0,00 0,00 -1 1|114,0051 | 155,6451

Cymma 3610,58 506
HaXOI[I/IM BCPXHHOKO KW  HWXHIOK TI'PAHUIBI HMHTCPBAJIbBHBIX

IPOTHO30B:
3610,588
o= {1123 = 20029
|| 1 (12-6)% _ B
1+—+————"—"=2,02% 1,072 = 21,582
11 506

Syf(12) = 20,029 * v

Hwoxuss rpanuna (t = 12): 133,5235—- 21,582 = 111,9415;
Bepxnss rpanuna (t = 12): 133,5235+ 21,582= 155,1055.

Syf(13) = 20,029 * «

y [ —
11

1 (13 —6)2
506

=2,02%1,072 = 21,82

Hwxnsisa rpannna (t = 13): 135,8251- 21,82 = 114,0051;
Bepxuss rpanuna (t = 13): 135,8251+ 21,82=157,6451.
Ha pucynke 3 n3obpazum nporuo3 odmiei norpedroctu Kypckoit
o0JjacTu B Kaapax.
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Pucynok 3 — O6mas norpedbrocTh Kypckoit obmactu B kaapax
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Takum o0pa3oMm, MBI BHAUM, UYTO TMOJYYEHHBIA MPOTHO3
npeaycMaTpyuBaeT HEKOTOpOE YyMeHbllleHue moTpedHocTu Kypckoit
obmactu B Kagpax. OJOHAKO  TOJOXUTEIbHBIE  TEHICHIIMU
PETPOCTIEKTUBHOTO TIEPHOJIa TOBOPSAT O CTAaOUIBHOM YBEJIWYEHUU
NOTPEOHOCTH B BBICOKOKBAJU(UIIMPOBAHHOM IEPCOHANIE, MO3TOMY
MOYHO HAJEAThCS, YTO OJMKaMIIEeH MEePCEeKTUBE CUTYyaIlUsI U3MEHUTCS
K JayuymeMmy. Ilpw  3TOM, COrJJacCHO  TMOJYYEHHBIM  JAHHBIM,
MPEIONAaraeTcsa COXPAHEHHE TEHJACHIHMN COLMATIbHO-3KOHOMUYECKOTO
pa3BUTHA, YCTAHOBHUBIIMXCS B PETHOHE HA MOMEHT ITOCTPOCHUS
IIPOTHO3A.

2. Ilpocnosuposanue pecypcHo2o NOMEHYUAala pwvlHKa mpyoa
Kypckoii obnacmu

IIpy  TPOrHO3UPOBAHWMK  MCHOJB3YEM  METOJ  MEPEABUKKHU
BO3PACTHBIX TPyNIl W  METOJAMKA  ONPEACICHHUS  MOMPABOYHBIX

KOd(PGUIIMEHTOB,  TO3BOJISIONICH  YYWUTHIBAaTh  W3MEHCHMS B
KAQ4ECTBEHHBIX XAPAKTEPUCTHUKAX PECYPCHOTO MOTEHIHMATIA — B YPOBHSX
o0pa3oBaTenbHOM MOATOTOBKH u COCTOSIHUSA 310pPOBBSA

TPYJIOCIIOCOOHOT'O HACEJICHHUS.
KoaddunmeHT moxxuTHsi HacesleHus i-i BO3pacTHOW Trpymnmbl B t-M
TOJY IS CIIeayroImuX | IeT paccuuThIBaeTCs 1Mo clieAyromei popmyie:
Py = Lyw1 / Ly,
rae Lywuly - cpeanee uncio xxuBymmx B Bo3pacte (x+1/) u x ner,
COOTBETCTBEHHO.
L4B cBOIO ouepenb onpeaensercs no popmyJe:
Lx - (Ix + Ix+1) / 2,
rae lLwmly— gucno mokmBaromux g0 Bo3pacta x M (x+[) Jer,
COOTBETCTBEHHO. OTH 3HAUYEHHUS ONpEACNSIOTCA MO  Tabiauiam
cMepTHOCTH, T.e. N, (UHCIEHHOCTb HACENEHHs i-if BO3PACTHOMN TPYIIIbI

B I-M roay) yMHO>KaeTcsi Ha COOTBETCTBYIOIIUE BEPOSATHOCTHU JOKUTHUS
0 CJIEOYIOLIEM BO3pPACTHOM rpynmne. BeposSTHOCTE TOXUTH 10
CIICAYIOIIEN BO3PACTHOW TPYMIIE OINPEHCISIETCA KAK €IUHWIA MHUHYC
COOTBETCTBYIOIIUM BO3PACTHON KOADPUIIMEHT CMEPTHOCTH.

Omnupasich Ha  JaHHbIE OTYETHOCTH  OOJlacTH, KOMHTETa
I'ockomcrata P® u OO6nactHOro OHOPO MEIUIIMHCKON CTAaTUCTUKU
Kypckoit  oOnmact, Mbl  YTOYHWIM  3HAYEHUS  IOMPABOYHBIX
K03 pureHToB K, n K,. CkoppeKTHpOBaHHBIC 3HAYCHHSI TIOHUKAIOIIETO
ko3 duimenra K,,ipeacTaBacHbl B TaOJIHIIC 7.
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Tabnuma 7 - 3nadennst kodpdunmenta K,(CKOppeKTUPOBAHHEIC)

[epuon, t k,
2003 0,959
2004 0,964
2005 0,955
2006 0,959
2007 0,964

[TporHo3Hbpie OlEHKH TPyAoBOro mnoreHiuana Kypckoi oOjactu
OCYIIIECTBUM C HCIIOJb30BaHUEM CKOPPEKTHPOBAHHBIX ITOIMPABOYHBIX
ko3 durmerToB k,=0,964 u k,=1,326 (memaercs mpearnoIoKEHUE O
HEM3MEHHOCTH CUTYAIlUU B chepax 00pa30oBaHMs U 3IPABOOXPAHCHUS HA
IPOTrHO3HBIH 1epro). Pe3yabTaThl mpeacTaBieHsl B Tabuie 8.

[TporHo3upoBaHue  JOJW  HMHBAIWIAOB B YHCICHHOCTH
TPYAOCIIOCOOHOT'0 HACEJICHUS W JIOJIM CaJIbJI0 MUTPALUU TPOBOJIHUIOCH
METO/IaMH 3KCTParoJsiiueil TpeH a.

Tabnuma 8 - PacyeT BenuuuHbl TPyJAO0BOTO MoTeHIMana Kypckoi
obJsactu

2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

YuciieHHOCTD
MY’KYVH B

TPYAOCTIOCOOHOM 37276 | 37469 | 37370 | 37373 | 37455 | 36854 | 36259 | 35591 | 35178
BO3pacCTe, Yell 372767 3 3 9 8 2 4 3 9 5

YuciaeHHoCTh
JKEHIIIUH B

TPYAOCIIOCOOHOM 36587 | 36491 | 36368 | 36118 | 35029 | 34842 | 34677 | 34768 | 34614
BO3pacCTe, Yell 365029 3 4 5 0 6 9 5 0 0

YuciaeHHoCTh
HaceJICHUS B

TPY/OCIIOCOOHOM 73863 | 73960 | 73739 | 73491 | 72484 | 71697 | 70936 | 70359 | 69792
BO3pacre, Yell. 737796 6 7 4 8 8 3 8 9 5
Hons

HETPYIOCITIOCOOHBI

X UHBaIUAOB, %o 1,46 1,48 1,44 2,05 2,51 2,65 3,09 3,59 4,18 4,84

Hons canbao
MUTPAIAH B OOTIICH
YHUCIIEHHOCTH

TPYAOCIOCOOHOTO

HacesieHus, % -0,17 | -0,28 | -049 | -041 | -027 | -054 | -062 | -0,69 | -0,76 | -0,83
Tpynosoit

MOTEHIXAI, Yell.

(c yaerom 72563 | 72533 | 71925 | 71448 | 70172 | 69037 | 67900 | 66884 | 65835
MUTPALIIH) 725770 6 3 4 7 5 3 7 1 2

¢ 0,959 0,964 0,955 0,959 0,964 0,964 0,964 0,964 0,964 0,964
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Ko 1,298 1,298 1,298 1,298 1,326 1,326 1,326 1,326 1,326 1,326

Tpynosoit
MOTEHLHUA, YCII.E1I.

903448 | 908006 | 899180 | 895392 | 913367 | 897123 | 882655 | 868175 | 855241 | 841907

740000

720000

== [lHaMU1Ka
BE/WMYKHDI
TRYAOBOTO
680000 noteHuKana,
yesn.

700000

660000

640000

620000 . . . . . . . . . ]
2004 200520052006 2007 2008 2009 20102011 2012

PucyHok 4 - JIluHamMuKa BETUYUHBI TPYAOBOTO MTOTEHIINAA, Yell.

N3 nmanHpix Tabnunbl 8 W pucyHKa 4aemaeM BbIBOJI 00
OYEBUIHOCTH HETATHBHBIX MOCICACTBUHA COIUAIBHO-IeMOTpaduuecKoit
CUTYyalluH B 00JIaCTH.

C noMOmIpl0 TMOMNPABOYHBIX KOAIDPUIIMEHTOB YUYUTHIBAIOTCS:
CpPEIHETOJIOBbIE TIOTEpU paboyero BPEMEHH, MPOU3BOIUTEIHLHOCTD
TpyJa W CpeaHee YHuCIo JIET oOpa3oBaHus. J[aHHBIA y4eT MO3BOJISIET
Y4€CTh CHIDKCHUE UYHCICHHOCTH TPYIOCIOCOOHOT0 HACEJeHMS 3a CUeT
noTepb paboyero BpEMEHM M TIOBBIIICHHWE TPYJOBOTO IMOTEHIHAIA 3a
CYET WHTEHCUBHOTO HCIIOJB30BAaHUS TPYIOBBIX pecypcoB. TpymoBoii
MOTEHIIMAJT B 3TOM CJIydae U3MEPSIETCS B YCIIOBHBIX €IUHUIIAX.

Takum o00pa3oM, BeIWYMHA TPYJAOBOrO TMOTEHIMANA (4el.)
MOKa3bIBA€T BEPXHUM TIpe/iesl HCIOJb30BaHUS TPYJOBBIX PECYpPCOB
Kypckoit obGnactu. Ha ero ocHOBe MOXHO paccUMTaTh BEJIMYUHY
PEIOKEHUS TPYAOBBIX PECYPCOB Ha PhIHKE TPY/la peruoHa.

KonudecTBeHHO MpejiokKeHUe TPyJa BhIpakaeTcsi YUCICHHOCTHIO
sKOHOMHYEeCKH akTuBHOTro HaceneHus (DAH). CymectByeT meToauka
OTIpPE/CIICHUs M TPOTHO3UPOBAHUS YKPYMHEHHBIX TPYIOBBIX ITOTOKOB
MeXy 3aHsaThIM HaceneHueM (E), 6e3padotHbiM (U) U S3KOHOMUYECKH
HeakTuBHBIM HacejaeHueM (N). Cymma 3aHATBIX U 0e3pabOTHBIX
peACTaBIISIET COO0M PKOHOMHYECKH aKTUBHOE HacejeHue. C MoMOIIIbIo
U3yYE€HHUS YKPYIMHEHHBIX TPY/IOBBIX TOTOKOB MOKHO BBISIBUTH OCHOBHBIC
mpoOJieMbl Pa3BUTHS PBIHKA TPYJa, pacCUUTaTh MPEIOKEHUE TpyJa U
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YUCJICHHOCTh 3aHATHIX B 9KOHOMHUKE PEruoHa.
Ompenenum 3HA4YCHUS] YKPYIHEHHBIX TPYJIOBBIX IOTOKOB 3a
PETPOCTICKTUBHBIM Tiepuoa. JluHaMHWKa YHUCIEHHOCTH OTICIBHBIX
KaTeropuil HaceJeHus NpecTaBieHa B Taonuie 9.
Tabmuma 9 - JluHamMuKa YHCIEHHOCTH OTACJIBHBIX KaTeropuil
HaCeJICHUH, ThIC. Ye]l.

Kareropun nacenenus 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007
DKOHOMUYECKH aKTUBHOE: 5816 | 624,1 | 649,9 | 6225 | 6345 | 604,4 | 593,4 | 609,2
ADAH - 25,8 9,5 63,6 26,6 67,8 50,6 22,9
- 3aHATHIE E 5215 | 556,3 | 582,2 | 557,5 | 588,3 | 552,3 | 549,2 | 566,2
AE - 34,8 25,9 -24.7 30,8 -36 -3,1 17
- 6e3pabotHbie U 60,1 67,8 67,7 65,0 46,2 52,1 442 43,0
AU - 7,7 -0,1 2,7 -18,8 59 -7,9 -1,2
DKOHOMHYECKH HeakTUBHOE N 7419 | 687,4 | 616,6 | 626,1 | 596,6 | 610,1 | 605,7 | 574,7
AN - -545 | -70,8 9,5 -29,5 13,5 -4.4 -31

Jlanee, coriiacHO METOAMKE HEOOXOAMMO paCCUMTATh 3HAYCHUS
BXOJAIIETO M ucxomsamero mnorokoB ODAH (DAH(+), DAH(-)).
Ncrounuku notoka AH(+) nmpeacrtasiensl B Tadnuiie 10.

Tabnmuua 10 - McToOUHMKH NEpBOHAYAIIBHOTO TPYJOBOIO MOTOKA,

TBIC. YCJI.

HcTounnk 2003 | 2004 | 2005 | 2006 | 2007 | 2008
1. BoIrmyCKHHMKH Y4EOHBIX 3aBEICHHUI 128 | 12,0 | 11,1 | 11,2 | 13,8 | 10,7
2.Vyarnuecs, xKeJaroliye COBMEIaTh y4e0y ¢ paboToit 7,5 8,7 9,8 9,5 94 (10,1
3. [Tencronepsl, uiityiue padoTy 1,0 1,1 1,5 1,8 2,0 2,6

4. BoeHHOCTy>Kallye, TOKUIAOIINE PSAJIbI apMUH 06 ( 09|07 | 06 | 05 | 05

5. IIpouee HeaKTUBHOE HACENICHHUE, HIIyIIee paboTy 1241125 | 145 | 136 | 12,9 | 13,8
Bcero DAH(+) 343 (352|376 | 36,7 | 386 | 37,7
ADAH 258 |-274| 12 |-30,1| -11 | 158

SAH(-) = DAH(F) - ADAH

B cTpykType HCTOYHMKOB MEPBOHAYAIIBHOIO TPYAOBOTO IMOTOKA,
MOTOJIHAIOMIETO YMCICHHOCTh ODAH, MakKCUMallbHBIA YJICIBHBIM BEC
NPUXOAUTCS Ha BBIMYCKHUKOB YUYE€OHBIX 3aBEICHUM, a Takke Ha
HEAKTUBHOE HaceJieHHe. PacueT BBIMYCKHUKOB YUYE€OHBIX 3aBEICHHUIN
MPOBOJIMJICS COTJIACHO MAHHBIM O IIPUEME M BBINYCKE CIEHUAIMCTOB
roCy/IapCTBEHHBIMH M HETOCYIAPCTBEHHBIMH YU4E€OHBIMU 3aBEACHUSIMU.




116

3nauenust DAH, DAH(+) u DAH(-) u yuursiBasi, uto 9AH = E +
U, meodxomumo ompeaenuth E(+), E(-), U(+), U(-). ITonstHo, uto
DAH(+) = E(+) +U(+) u DAH(-)= E(-) + U(-); AE = E(+) — E(-); AU =
U(+) — U(-).

Taxum oOpazoM, /ISl penieHrs dTOH 3a/1au, JOCTATOYHO TOJTYYHTh
IPOTHO3HBIC JJaHHBIC XOTS OBl IO OAHOMY TOTOKY (E(+), E(-), U(+), mim
U(-)). Ha ocHoBe aHamm3a HMEIOIIMXCSA CTAaTHCTHYECKUX HaHHBIX, a
TaKXKe 10 pe3yJbTaTaM Pa3IMIHBIX OTIPOCOB MOYKHO CJENaTh BBIBOJ, YTO
B MEHBIIICH CTENEHM MOJBEPNKEH BIUSHUIO Pa3HOOOPA3HBIX BHEHIHUX
dakTopoB TOTOK FE(-) (MCXOAANMH TOTOK W3 KATErOPHUU 3aHSATHIX),
Bapualnus 3HAYCHUH KOTOPOTO0 OTHOCUTENHHO HEBbICOKA. OTTOK W3
TPYIIBI  3aHATHIX BKIJIIOYACT €CTECTBEHHOE JABWKEHHE (BBIXOJ 3a
peaesbl TPYJOCIOCOOHOTO BO3pacTa M CMEPTHOCTh) U MEXaHMUECKOE
(Murparuu, mepexoa B Tpyimmy 0e3paboTHbIX). OTTOK W3 KaTeropuu
3aHATBHIX TaKXKE€ MOXKET MPOUZOUTU B Pe3ysbTaTe Mepexoa B KaTerOpuu
0oOydJaromuxcsi C OTPHIBOM OT TMPOU3BOJICTBA U 3aHSITHIX BEACHUEM
JOMAITHETO  XO3SHCTBAa, OJHAKO, IO JaHHBIM  IIPOBEJACHHBIX
oOcreoBaHU 3HAYEHUS HJTHX IOTOKOB OYE€Hb Mallbl U MOTYT
paccMaTpUBaThCs KaK NOTPEIHOCTD (OLIMOKa) MPOrHO3a.

Nwmes 3uauenue E(-), ompeaenum: E(+) = AE + E(-); U(+) =
DAH(+) — E(+); U(-) = DAH(-) — E(-).

YKpymHEHHBIC TPYAOBBIC MOTOKU OIEHUTHh C BBICOKOM CTENIEHBIO
TOYHOCTHU JOCTATOYHO CII0KHO, HO MOJTYyYEHHBIE PE3YJIbTaThl JOCTOBEPHO
OTPaXKalT COIMATBLHO-YKOHOMUYCCKHE M3MECHEHUS, MPOUCXOMSIINE Ha
peiake Tpyna Kypckoit o6mactu (Tabsimma 11).

Tabmuma 11 - YkpynHeHHbIE TPYAOBBIE TIOTOKH Ha PHIHKE TPY/a,
TBIC. YEJL.

3ansteie (E) Bespabotusie (U) DKOHOMHYECKU
HeakTuHOE (N)

Ton Bxomsiinii | Ucxomsmii | Canpno | Bxogsamiuii | Ucxomsmmii|  Canbao Cayb10II0TOKOB
notok E(+)| morok E(-) | morokoB |motok U(+)| motok U(-) | moTokoB

2003 32,4 6,5 25,9 2,4 25 -0,1 -70,8
2004 16,8 41,5 -24.,7 18,4 21,1 -2,7 9,5

2005 37,3 6,5 30,8 0,3 19,1 -18,8 -29,5

2006 16,7 52,7 -36 22,0 16,1 5,9 13,5

2007 35,4 38,5 -3,1 3,2 11,1 -7,9 -4.4

2008 33,4 16,4 17 43 55 -1,2 -31

CreneHuss O pOTAIMU 3aHATHIX, OE3pPa0OTHBIX M SKOHOMHYECKHU
HEAKTUBHOT'O HaCEJICHHUS MO3BOISIOT CAEIaTh BEIBOJBI O TOM, UTO OOIITHI
MOTOK, BIMBAIOIIMICA B KaTeropuro 3aHsAThIX, B 2006 rogy umen
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OTPUIATEILHOE 3HAYEHUE U YMEHBIIIUJI YUCICHHOCTh 3TOW IpyMibl HAa 36
ThIC. 4eJi. Takoe yMeHbIIIEHHE MPOU30IIIIO 3a CUET MPUTOKA HACEICHHUS B
KaTerOpUI0 SKOHOMHUYECKM HEAKTUBHOTO M 0€3pabO0THOrO HACEJICHHS.
OnHako MMEIOTCS OCHOBAaHHUS MoJlaraTh, YTO COKpAIEHHE YPOBHS
0€3paldoTHIIbl TPOU3OIILIO HE 32 CUET CTAOMIU3AIMU CUTYAIlUU Ha PhIHKE
Tpy/Ja, a 3a CYET IMUTPAIIUU HACEJICHUSI C TEPPUTOPUU OOJIACTH.

Criery1olnMm 3TaroM SIBIISIETCS pACYET BEPOSITHOCTEN nepexopa: Py,
Pue,Pens Pres Puny Pnue Pa3Mepbl yka3aHHBIX TOTOKOB OIIPEIEIISIIOTCS
UCXOJsl W3 PEUIEHUs CUCTeMbl ypaBHeHHU (21-26). BepostHocTh (P)
pPacCCUMTBHIBACTCA KaK JIOJIsl ONPEACIICHHOW TPYIIbl JUI, KOTopas
IEPEXOJUT U3 I-T0 COCTOSHHMS B J-0€ COCTOSHHE 3a OIPEIe/ICHHBIN
IPOMEXYTOK BpeMeHH. Paccumraem BeposiTHocTH mepexona 3a 2008
roji. PaznuuHbie UccienoBaHus OKa3bIBAIOT, YTO BEJIMYMHA TTOTOKa Py,
(13 0€3pabOTHBIX K PKOHOMHUYECKH HEaKTUBHBIM) cocTaBiisieT ot 0,05 1o
0,07 ot umcnennoctu Oe3paboTHbIX.[lepexoa w3 TPynmbl 3aHATHIX B
0e3paboTHBIC (Pe,) MOXKHO paccuuTaTh UCXOIS U3 COKPAIICHHS CIIpoca Ha
pabouyto cuny. B 2008 rony P, = 0,003.

Tabmuma 12 - TexHomorudueckas TaOnula Uil pacdeTa
BEPOATHOCTEM IIepexoia

E20s | E(+) | E(-) | Uo0s | UH) | U() Pew Pee) Pu) Pue Pun

1 2 3 4 5 6 | 7=2/1 | 8=3/1 | 9=5/4 | 10=6/4 | 11
2008 | 5492 | 324 | 65 | 442 | 43 | 55 | 008 | 001 | 01 | 012 | 005

Pue Peu Pen Phu Pre PN(+) PN(—) N 2004 N(+) N(-)

12=10- | 13 | 14=8- | 15=9- | 16=7- | 17=11+1 | 18=15+1 | 19 20= 21=

11 13 13 12 4 6 17*19 | 18*19
2008 | 0,07 [0,003 | 0,007 | 0,097 | 0,01 0,057 0,107 | 6057 | 345 | 64,8

Ha ocHoBe Tabmuiel 12 6bUTH MOSyYEHBI BETUYHUHBI BXOJIAIIETO U

UCXOJSIIEr0  TOTOKAa  KAaTEeTOPUM  «IKOHOMHUYECKH  HEAKTHUBHOE
HaceneHue». M3 manHou kareropuu B 2007 romy «Bbimum» 64,8 ThIC.
qel.

BepostHocTH mepexona mpeicTaBieHbl B Tabnuine 13 u Ha
PHUCYHKE O.

Tabnuma 13 - Marpuna BepostHOcTel nepexoa, I'(t)

E U N CyMMa

E 0.99 0.003 0.007 1

u 0.07 0.88 0.05 1

N 0.01 0.097 0.893 1
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0,07 0,007
0,003
0,01

0,05

v

Bespabot
Hble <

0,097

Pucynok 5 - BepostHocTH Tmepexoma W3 OJHOW KAaTerOpUU B
npyryto B 2008 romay

MpbI osTydmiii, TakuM 00pa3oM, MaTPHITy UCXOIHBIX TEPEXOTHBIX
BEPOSATHOCTEH 3a OJWH T MHTepBas BpeMeHu - /(T ). IlocTpouHbie
CyMMBI JIOJDKHBI OBITh paBHBI €IWHHWIIC. Marpuiia TNepexoaHbBIX
BEPOSATHOCTEH JUIsi MOMEHTa t; (HampuMmep, yepe3 JBa WHTepBaja T) eCTh
HE YTO MHOE, KaK Pe3yJIbTaT MPOU3BEACHUS IBYX UCXOTHBIX MATPHII, TO
ectb 1(t)° ; ans Momenra tp - I'(t)® u 1.1, JlaHHas mpouesypa HOCUT
Ha3BaHWE TMPOTHO3UPOBAHHWE C UCIOIB30BaHUEM Iierell Mapkoga.
JlokazaHO Takke, 4TO BEKTOP COCTOSIHHN B JTFOOOH i-ii MOMEHT BpeMEHU
(P(tj)) ecTh mpou3BecHNE BEKTOPa COCTOSHUM (3aHATHIC, O€3pabOTHBIC,
OHH) B navaneneii mMomeHnt (P(tp)) nna 2004 roma m  MaTpuibl
nepexona I'(t)".

PaccuntaeM MaTpuIlhl IEPEXOIHBIX BEPOSTHOCTEH Ha MATUICTHUN
Nepruoa ¢ TMOMOIIsl0 mporpammuoro mpoxykra MathCAD 2000
Professional:

(098 0.007 0.013\ (0,971 0,01 0,019\‘
A(t)* =] 0131 0.78 0.089]; A(t)* =| 0,185 0,696 0,119 ;
Looze 0.172 0.802 0,046 0,229 0,725
(0962 0,014 0,024\ (0954 0,018 0,029\|
A(t)* =] 0,233 0,625 0,142 |; A(t)> =] 0,276 0,564 0,16 |;
Looeg 0,272 0,659 L0094 0,303 0,603

(0 946 0022 0,032\|
0314 0,513 0,173].
0,12 0,325 0,555

Paccuntaem COOTBCTCTBYHOIIMUEC BCKTOPHI COCTOSIHUM:
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, |(549,2) |(546,4Y_ V545.2\1_

Pt) =4Ak)*- 442 = 703 ; Pt) = 944 ;
|k605,7J |k507,65 |\484.5}
, [543.5) . [542.3) . I539.9)
P(t) :|102.6 ; P(t)’ = 106.8 ; P(t)’ = 112.9
| 450.1 | 440 3)' | 4364|

[TomyyeHHbIE TPOTHO3HBIE PE3YIbTATHI 3aHECEM B Ta0OIuUILy 13.

Tabmuna 13 -  T'eHeTWYeCcKMH  TPOTHO3  YUCICHHOCTH
PKOHOMUYECKH AKTHBHOTO HACEJICHHS W SKOHOMHYECKH HEAKTHBHOTO
HACEJICHUs, ThIC. Yell.

2009 2010 2011 2012 2013
YUCIEeHHOCTD 3aHATHIX B 9KOHOMUKE 546,4 545,2 5435 5423 539,9
(cmipoc)
UucneHHOCTH 0e3paboTHBRIX 70,3 94,4 102,6 106,8 1129
DAH (npenioxenue) 616,7 639,6 646,1 649,1 652,8
OHH 507,6 484,5 459,1 440,3 436,4

[Ipy crnoxuBIIMXCSL YCIOBUSIX pa3BUTHSL pblHKa Tpyna Kypckoii
00JIaCTM  YUCJEHHOCTh 0€3pabOTHBIX B  MPOTHO3HOM  TEPHUOJE
3HAYUTEIBLHO BO3PACTET, UTO OOBSICHIETCS COXPAHEHUEM JTUCHPOIIOPLIUU
B KAQYECTBEHHBIX XapaKTEPUCTHUKAX MEXKAY CIPOCOM U MPEIJI0KEHUEM
paboueit cuiabsl. OgHako yncieHHocTh DAH BoipacteT Oosee yeM Ha 20
THIC. Y€Jl., HECMOTPSI Ha CHUXXEHHE OOl YHMCIEHHOCTH HAaCEJICHUs
oOnacTu.

[IporHo3, mOJYYEHHBIM C TIOMOIIBID MCIIOJIB30BAHUS IIETel
MapkoBa, ABIAETCS NOUCKOBBIM IPOTHO30M. JlOCTOMHCTBO MeTOAA
uenerd MapkoBa Ui IIPOTHO3UPOBAHUSA CIPOCA U NPEIIIOKEHUS HA
pPBIHKE TpyJa 3aKJIIOYaeTCs B y4eTe TEHJICHIIUM, CJIOXKHUBIIUXCS 3a
NOCJEAHUE TOJbl, YTO IO3BOJSET OTPA3UTh IMOCIEJACTBUS HEAABHUX
U3MEHEHUN B KOHBIOHKTYpE pbIHKa Tpynaa. HemocrtaTtkoMm sBisieTcs
BO3MOYKHAas TMOTPEHTHOCTh MEXJy IPOTHO3HBIMU M (HaKTUYECKUMHU
3HAYEHUSMHU, BbI3BAHHAS! COBOKYITHOCTHIO HEJIOYYETOM CTATUCTUYECKUX
JTAHHBIX.

Bwvi6oow..

Takum o06pa3oMm, HaMH OBUTM M3Y4YEHBI OCHOBBI MTPOTHO3UPOBAHUS
TPyAOCHOCOOHOTO HaceneHus Ha mnpumepe Kypckoil obOnactu.
[TonydeHHBI TPOTHO3 TMPEAYCMATPUBACT HEKOTOPOE YMEHBIIICHHUE
notpedHocTn Kypckoit o6mactu B kamgpax. OJHAKO TMOJIOKUTEIIHHBIC
TEHJICHIIUM PETPOCIEKTUBHOTO TMEpUoJa TOBOPSAT O CTaOMIBHOM
YBEIIMUCHUHU TMOTPEOHOCTH B BBICOKOKBAIU(PUIIMPOBAHHOM IEPCOHAIE,
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MO3TOMY MOKHO HAJEAThCSA, YTO ONMKAWIIEH MEepPCIEeKTUBE CUTYyallUs
U3MEHUTCS K Jydmemy. [Ipu 3TOM, COTJIaCHO TMOJYYEHHBIM JaHHBIM,
IPEAIOIIAaraeTcs COXPAHEHUE TEHACHUMH COLMAJIbHO-3KOHOMUYECKOIO
pa3BUTHA, YCTAHOBHUBIIMXCS B PETHOHE HA MOMEHT ITOCTPOCHUS
nporHo3a.llonydeHHbIl TeHETUYECKU MPOTHO3 CBUJIECTEILCTBYET 00
YCUJIEHUU JUCTIPOIIOPLIMKA MEXKIY CIPOCOM U MPEAJI0KEHUEM HA PHIHKE
Tpyna Kypckoit o006mactv, NOKa3bIBa€T COKpAIIEHHUE PECYpPCHOTO
MIOTEHUIMAJa PBIHKA TPYAA.

JlabopaTopHast padora NeS MeToabl nu3mMepeHusi ypOBHA
COLMAJILHOIO PA3BUTHUS PErHOHA

Tema 7. ConuanbHoe pa3BUTHE B YIIPABJI€HUU TEPPUTOPUSIMH
Teopemuueckas wacmo

[Ipobmema M3MEpEHHUS W COIMOCTABICHUSI YPOBHEHW COIMAIBLHOTO
pa3BUTHUS  SABJISIETCS 4YacThio Oojiee MacmTabHOW mOpoOjeMbl —
BO3MOKHOCTH TPOTHO3UPOBATh M3MEHEHUSI YPOBHSI >KM3HU, YUUTHIBas
cnenuduueckue OCOOECHHOCTH KaXJIOr0 pEruoHa, €ro pa3BUTOCTD,
MJIAaHUPOBATh W TMPOrPAMMUPOBATHL MEPOIPHUITHS, HEOOXOAUMBIE IS
€ro MPOTrPecCUBHOIO M3MEHEHUA. [IepCreKTUBHO NMPUMEHSATH €IUHBIM,
CUHTETUYECKUI TMOKa3arelb. TakuM IOKAa3aTelieM SBIISIETCS YPOBEHBb
cormanbHoro pazputus (YCP).

YpoBenr comuanbHoro pasButus (YCP) — wuHTerpaabHbIU
II0Ka3aTesb, COCTOSIIMA W3 YaCTHBIX MOKasareiei. Hampumep, B ux
YUCJIO MOKHO BKJIFOUUT:

- BBO/I B JICHICTBUE KHUJIBIX JIOMOB, THIC.KB.METPOB O0IIIEH IJIONIA N
Ha 1000 ygen.

- PO3HHUYHBIN TOBaApPOOOOPOT, BKIIHOYAsK OOIIECTBEHHOE MTUTAHUE,
py0., Ha OJTHOTO KUTEJS.

- 00beM OBITOBBIX YCIYT, py0., HA OJTHOTO KUTEJIS.

-o0ecredueHHOCTh HaceneHus Bpadamu, Ha 10000 yer.

-ypc10 00NbHUYHBIX Koek, Ha 10 000 ye.

YacTHble  MOKa3aTeld HMMEIOT  Pa3HyI0  pa3MEpHOCTh U
HAIMpPaBJICHHOCTh, MOATOMY OBIMHO pacuery YCP mnpenmectByer
poIeypa UX HOPMUPOBAHUS.
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[TocnenoBaTenbHOCTH pacueTa MoKa3aTels «ypOBEHb COIUAIBHOTO
Pa3BUTHUS CIICTYIONIA:

t
54 =ﬁt2(dfn —Icp),
=1

T7€ Xijj — pealu3alus j-ro CBOWCTBa Ha i-M 00BEKTE,

Xoj -peanm3aIys j-ro CBOMCTBA Ha ITAJIOHHOM OOBEKTE.

[Tokazarenu djo, Cop X, SgsIBAAIOTCA MPOMEKYTOUHBIMUA PACUETHBIMU
noKaszaTeysiMu, mpu 3ToM djgompeaenseTcss I Ka)K[Aoro peruoHa, a
MIOKa3aTeNb CjgpaCCUMTHIBACTCS HAa OCHOBE BCEM MaTpPHIbl NEPBUYHBIX
IoKa3aTescH.

UTtoObl CcOpOrHO3UpOBATH HHTErpajbHBIM moka3arenb YCP,
HEOOXOJMMO CIPOTHO3UPOBATh KaXIbI YaCTHBIM IOKa3aTelb B
otnenbHOCTH. [IporHo3 Ttakux mnokazarener, kak PTO U OBC,
OCYIIECTBJISICTCA METOJOM SKCTPAIOJISIIAM BPEMEHHOTO psia WM Ha
OCHOBE  aBTOPErPECCHOHHOM  Mojaenu. Jlnmg  mporHo3upoBaHUs
nokazarenern OHB, UBK u BJK]] M0HO Mcmoiib30BaTh HOPMATHUBHO-
1I€JIEBBIC METO/IbI.

Ha ocHOBe mOpPOTrHO3HBIX 3HAYEHHN YACTHBIX [OKa3aTeyei
onpeensieTcs WHTErpAJIbHBIN MMOKa3aTeb u JIeIa0TCs
COOTBETCTBYIOIIME BBIBOBI O MEPCIEKTUBHOM U3MEHECHUU COLIMAIBHOTO
pa3BUTHUA PETHOHA.

Hpaxmuuecxaﬂ uyacniov

Heﬂb.' OCBOCHHUC MCTOIUKH IIPOrHO3HUPOBAHHA COLHUAIIBHOI'O
pa3BUTH PCTUOHOB.

3a0anue:  TOCTPOWUTH  TMPOTHO3  3HAYEHUW  TMOKa3aTeNeH,
XapaKTEePU3YIOIINX COIUAIbLHOE Pa3BUTHE PETHOHA.
Xoo pabomet.

Nmerorcss  cnenyronme (akTUUYECKHE JAHHBIE  COIUAIBHOTO
Pa3BUTHS PETHUOHOB.
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Ta6auma 1 — Yucmo 6oapanuHbIX KOeK (UBK), Ha 10 ThIC. yemoBek

T'onmr benropoackas | Boponexckas Kypckas Jlumenkas Tam0Oo0BCcKas
00J1acTh 00J1acTh 00J1acTh 00J1acTh o0J1acTh
2004 117,7 109,4 114,6 135,8 128,3
2005 111,5 109,3 114,2 133,7 125,6
2006 110,0 107,4 114,8 132,5 126,7
2007 86,0 106,9 102,5 130,3 125,0
2008 82,7 96,7 111,8 128,5 104,5
2009 82,0 94,7 107,8 105,2 102,9
2010 81,3 91,1 106,2 100,0 108,4
2011 80,3 93,9 103,8 94,1 106,7

Tabmuma 2 — O6ecneuennocTs HaceneHnus Bpadamu (OHB), na 10
TBIC. YEJIOBEK

T'onnr benroposckas | Boponexckas Kypcxkas JInnienikas Tam0Oo0BCcKas
001aCThb 00/1aCTh 0011aCTh 0011aCTh o0J1acTh
2004 39,2 53,0 48,4 40,4 34,4
2005 39,6 54,2 50,0 40,3 34,0
2006 40,7 54,3 50,8 41,9 35,0
2007 41,1 55,0 53,1 42,7 34,6
2008 40,6 52,6 54,8 42,5 34,7
2009 40,7 54,1 54,6 42,3 34,9
2010 40,4 52,6 58,0 40,4 34,0
2011 40,1 53,9 57,1 41,5 33,9
Tabmuma 3 — BBoag B geiictBue kuibix jgoMoB (BXK]),
TBHIC.KB.METPOB O0IIEH TIoaau
I'oxbr benropoackas | Boponexckas Kypckas JInnenkas TamOoBckas
o0acThb 001acTh 001acTh 001acTh 0011acThb
2004 807 703 286 421 311
2005 831 784 298 508 350
2006 939 854 327 621 421
2007 1064 974 376 705 502
2008 1112 1121 447 722 560
2009 1097 888 456 731 559
2010 1100 1050 381 737 569
2011 1148 996 394 762 603

Tabnuma 4 — Po3uuuneiii ToBapoo6opot (PTO), py6. HA omHOTO

KUTCIIA

I'oxbr benroponckas | Boponexckas Kypckas JIunenkas TamboBckas
o0nacTh o0nacTh o0nacTh o0nacTh o0acTh

2004 24179,89 28684,66 25522,58 28723,53 25676,86

2005 30187,95 35989,63 31469,44 35575,78 34364,60

2006 41357,99 40788,58 42008,61 45250,43 43213,07

2007 55391,71 51214,47 54916,67 58786,14 56609,40

2008 74510,16 73373,57 69811,90 80288,05 77604,38
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2009 82087,58 81762,16 76598,24 88721,33 81764,33
2010 93539,16 92299,36 86762,88 100469,28 90193,58
2011 108436,20 113361,49 103368,09 118848,20 106218,84

Ta6muma 5 — Jlenexxasie 1oxoas1 Ha ayiry Hacenenus (1H),

pyouieit
T'onmr benropoackas | Boponexckas Kypckas Jlunenkas Tam0Oo0BCKas
0051acThb 001acTh 0051aCcTh 001acTh 00J1aCcThb
2004 5284,4 4340,6 4889,1 5485,3 4081,4
2005 6775,4 5382,2 5475,9 6929,4 5008,5
2006 8336,9 6750,3 6924,9 8634,3 6275,9
2007 10479,5 8730,9 8856,8 10907,1 7903,0
2008 13508,5 11490,2 11437,4 13372,4 10295,7
2009 14061,0 12786,1 12487,7 13871,0 11605,8
2010 15938,4 14337,3 14006,5 15429,8 12623,9
2011 17667,6 16313,9 16240,8 17010,4 142929
Onpenem/IM (I)aKTI/IIIeCKI/IC 3HAYCHU A YPOBH: COIMaJIbHOI'O

pa3BUTHA PCTUOHOB HAa OCHOBC CJIICAYHOIINUX Ta6J'II/II_[.

Tabmuma 6 - dakTUUecKrWe 3HAYEHUS IOKa3aTesield COLUaIbHOIO
pa3Butus peruoHoB (2011 r.)

YBK OHB BXX]] PTO JJIH

benropojackas 80,3 40,1 1148 108436,20 17667,6
00J1acTh

Boponexckas 93,9 53,9 996 113361,49 16313,9
0051acThb

Kypckas 103,8 57,1 394 103368,09 16240,8
001acTh

JIunerkas 94,1 41,5 762 118848,20 17010,4
001acTh

TamOoBCcKast 106,7 33,9 603 106218,84 14292,9
00J1aCThb

Tabnuia 7 — DTaloOHHBIE 3HAUYEHUS ITOKa3aTeJIEN COIMAILHOIO
Pa3BUTHS PETHOHOB

O06o3HaueHne C)| 32 33 24 35
HaunmenoBanue UbK OHB BX/ PTO JIH
MoKazarens
Ennaunnet Yucno Ob6ecrnieuenno | Tric.kB.MeTpoB | Py0. Ha Py6. Ha
U3MEPEHUS OO0TBHUYHBIX CTh BpadyamMu oOuieit OJTHOTO OJTHOTO
koek Ha 10 Ha 10 IUIOIIAIA JKUATEIIS JKUTEII
TBIC.YEIL. ThIC.4eTl.
dakTuyeckoe 80,3 33,9 394 103368,09 142929
3HauYEHUE
Ob6nactu benroponckas TamboBckast Kypckas Kypckas | TamboBckas
o0nacTb 00macThb 00macThb o0racTb o0acTb
MacmrabupoBanHoe 1.0 1.0 1.0 1.0 1.0
3HAYCHUE
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OnpenenuM NPOMEKYTOUHBIE pacdeTHble Mokasarenu dig Co, Xep,
Sy

Tabnuna 8 — TexHosornueckas TadauIla pacuyeTa IPOMEKYTOUHBIX
PACUYETHBIX MOKAa3aTeJIeH

(xij-x0j)"2
(x11- | (x12- | (x13- | (x14- | (x15- | di0*2 | di0 | (di0- | YCP | Pamr
X01)A2 | x02)%2 | x03)"2 | x04)"2 | x05)"2 xcp)2
benropoackas 3
0011aCcThb 0,00 0,07 1,00 0,11 1,00 | 1,48 | 1,21 | 0,00 | 0,64
Boponexckas 5
00J1acTh 0,27 0,74 0,64 0,42 0,36 156 | 1,25 | 156 | 0,63
Kypckas 2
00J1acTh 0,79 1,00 0,00 0,00 0,33 1,46 | 1,21 | 1,46 | 0,65
Jlunenkas 4
00J1acTh 0,27 0,11 0,24 1,00 0,65 151 | 1,23 | 151 | 0,64
TamboBcKas 1
00J1acTh 1,00 0,00 0,08 0,03 0,00 | 1,05 | 1,03 | 1,05 | 0,70

Xcp=1,84
S=111
Co=3,41

JJ1st TOTO, 4TOOBI CIIPOTHO3UPOBATh UHTETPAIbHBIN ITOKA3ATEIb
Y CP, criporso3upyemM 4acTHBIN MIOKA3aTelb B OTAEIBHOCTH.

[Iporno3 PTO ocyniecTBUM METOAOM SKCTPANOJISIHUA BPEMEHHOTO
psna.

Jns annpokcumanuu mokazarenst PTO Bo BpemMeHH HaloxXuM
sanemeHTapHbeie pyHkuuu B Excel. [Tonyuennsle GyHKIUU CpaBHUIU 1O
NOKa3aTeNsIM aJ€KBaTHOCTU M BbIOpaM HamOoJIee MPEANOUYTUTEIbHBIE
IUIS1 OCYILIECTBJICHHS IIPOTHO3a, KOTOPBIE IPEICTABICHBI HA PUCYHKAX.

120000
100000 y=12474x+ 7576

RZ=0
80000 == PakTryeckune gaHHole PTO

/ no benropogckoit obnactu

60000
40000 / —— JluneliHan (PakTryeckue
20000 nadHble PTO no

bBenropoackoit obnactu)

0

1 2 3 4 5 6 7 8

Pucynok 1 — Anmpokcumanus 3aBucumoctu nokasarens PTO ot
BpEMEHU JUHEWHON QyHKIuen s benropoackoil odnactu
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120000

100000 y=185.8+ 3062.x+ 218@/ o— DaKkTnyeckune gaHHble
R?=0,987 -
80000 PTO no BopoHecKkomn
obnactu
60000
40000 7/ —— MNoauHoMMUanbHas
20000 (PakTMyeckue gaHHble
PTO no BopoHecKoi
9 ! : ' obnactu)

Pucynok 2 — Annpokcumanus 3aBucumoctu nokaszareisst PTO ot
BPEMEHU MOJIMHOMUANIBHOM dyHKIMEH 1711 BopoHexkckoi obnactu

120000
100000 y=244,0x2+ 8994,x+ 14609 &
R?2=0,993
80000 == DaKkTnyeckme gaHHblie PTO
no Kypckoit obnactu
60000
49000 ~ —— MNoAuHoMuanbHas
20000 (PakTnyeckue gaHHble PTO
no Kypckoit obnactu)
0 T T T T T T T 1

Pucynok 3 — Annpokcumanus 3aBucuMocTu nokasareist PTO ot
BPEMEHHU MOJuHOMUANbHON QyHKImen st Kypckoit obnactu
150000

== DaKTnyeckume gaHHbole PTO
no /luneukoi obnactu

y=427,1x%+ 9337,x+ 16673

— MNoauHoMuanbHas
(PakTH4ecKkue gaHHble
0 ‘ T T , ‘ T K | PTO no J/iuneukown

1 2 3 4 5 6 7 8 obnactu)

Pucynok 4 — Anmpokcumanus 3aBucumocTu nokaszaresst PTO ot
BPEMEHHU MOJIUHOMUANBHOM (yHKIMEeH A Jlunenkoi obnactu

140000
120000 v = 23410e0.202¢
2 -
100000 R*=0,960 " # —4— QakTu4yeckue gaHHbole PTO
80000 no Tambogckoit obaactu
60000

—— JKCNOHeHUunansHan

40000 ?/ (D
20000 (PakTuyeckue gaHHble PTO

no Tambosckon obaactu)

0 T T T T T T T 1
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Pucynok 5 —Anmnpokcumanus 3aBucumoctu nokasarens PTO ot
BPEMEHU AKCIOHEHIIMaNbHON DyHKuMel aist TamOoBcko# obacTu

Pe3ynbTaThl Iporuo3a Ha 3 nepuoia NpeacTaBUM B TaOIUIIE.
Tabauia 9 — ToueuHsle IPOrHO3HBIE OLIEHKH Tokazatenss PTO s

pPETMOHOB
IIpornosusiii | benroponckas | Boponexckas Kypckas JIunenkas TamOoBcKast
nepuos o0nacTh o0nactp o0nacTp o0nacTh o0nacTh
2012 169738 220469,2 172767 210233,9 31973,48106
2013 182212 2467478 188349 231102,6 39135,67605
2014 194686 274598 204419 252825,5 47902,23303

OcymectBum nporuo3 nokazaresier BXK/[, OHB 1 UbK npu stom
4acTh MOKA3aTeNeu 3aaIMM HOPMATUBHO C YCJIOBHEM, UTO TEMII POCTA
3HAQYEHUM MOKazaTejael MOKEH OBbITh paBeH CpeHEMY TEMITy pOoCTa
MOKa3aTesIs 3a MepHuo,T HaOIIOACHNS.

Tabnuna 10 - OnpeneneHue CpeIHETO TEMIa PoCTa IMOKazaTems

BXX]I nnst pernonos
benropoackas Boponexckas Kypckas Jlunenkas TamboBcKas
BX/I Temn BXI Temn BX/] Temn BX/I Temn BX/I Temn
¢axr. pocTta ¢axr. pocta ¢axr. pocta ¢axr. pocTta ¢axr. pocta
B/l B/l B/l B/l B/
807 703 286 421 311

831 1,03 784 1,12 298 1,04 508 1,21 350 1,13

939 1,13 854 1,09 327 1,10 621 1,22 421 1,20

1064 1,13 974 1,14 376 1,15 705 1,14 502 1,19

1112 1,05 1121 1,15 447 1,19 722 1,02 560 1,12

1097 0,99 888 0,79 456 1,02 731 1,01 559 1,00

1100 1,00 1050 1,18 381 0,84 737 1,01 569 1,02

1148 1,04 996 0,95 394 1,03 762 1,03 603 1,06

Cymma 7,37 7,42 7,37 7,64 7,71

Cpennee | 0,92 0,93 0,92 0,96 0,96

Takum 00pa3oM, MOJY4YMM MPOTHO3HBIE 3HAYEHHUS IOKa3aTels
BK]I, koTopsie npecTaBieHbl B TAOIUIIE.
Tabnuua 11 — [Mporuo3usie 3HaueHus nokazarenst BXK/|

Pernon 2012 2013 2014
Benroponckast o6macThb 1057,71 974,53 897,88
Boponexckas o6macTb 923,68 856,61 794,41

Kypckas obnacth 362,86 334,18 307,77
Jlunenkasa o01acTh 728,00 695,52 664,49
Tam0OoBckas 001acThb 581,30 560,37 540,20
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Tabmuma 12 - OmpeneneHue cpeaHero TemIla pocTa TMoKas3aTess
UbK g pernoHoB

benropoackas Boponexckas Kypckas Jlunenkas TamboBckas
YbK Temn YbK Temn YbK Temn YbK Temn YBK Temn
¢axr. pocta ¢axr. pocra ¢axr. pocra ¢axr. pocra (axr. pocra

YBK YBK YbBK YBK YBK
117,7 109,4 114,6 135,8 128,3

111,5 0,95 109,3 1,00 114,2 1,00 133,7 0,98 125,6 0,98

110,0 0,99 107,4 0,98 114,8 1,01 132,5 0,99 126,7 1,01

86,0 0,78 106,9 1,00 102,5 0,89 130,3 0,98 125,0 0,99

82,7 0,96 96,7 0,90 111,8 1,09 128,5 0,99 104,5 0,84

82,0 0,99 94,7 0,98 107,8 0,96 105,2 0,82 102,9 0,98

81,3 0,99 91,1 0,96 106,2 0,99 100,0 0,95 108,4 1,05

80,3 0,99 93,9 1,03 103,8 0,98 94,1 0,94 106,7 0,98

Cymma 6,65 6,85 6,91 6,66 6,83
Cpennee | 0,83 0,86 0,86 0,83 0,85
Tabauma 13 — IIporHo3nple 3HadyeHus Imokazarens YBK s
PETHOHOB
Pervon 2012 2013 2014
Benropozckas o6macThb 66,73 55,45 46,08
Boponexckast 001acTh 80,44 68,92 59,04
Kypckast ob6macts 89,68 77,49 66,95
Jlunenkas o01acTh 78,28 65,13 78,28
TamOoBCKast 00J1aCTh 91,13 77,84 66,48

Tabnmuua 14 - OnpeneneHue CpeHEro TeMIa pocTa MoKa3aTens
OHB nig pernonos

benropoackas Boponexckas Kypckas JIunenkas TamOoBcKast
OHB Temn OHB Temn OHB Temn OHB Temn OHB Temn
¢axr. pocta ¢axr. pocta ¢axr. pocta ¢axr. pocta ¢axr. pocta

OHB OHB OHB OHB OHB
39,2 53,0 48,4 40,4 34,4

39,6 1,01 54,2 1,02 50,0 1,03 40,3 1,00 34,0 0,99

40,7 1,03 54,3 1,00 50,8 1,02 41,9 1,04 35,0 1,03

41,1 1,01 55,0 1,01 53,1 1,05 42,7 1,02 34,6 0,99

40,6 0,99 52,6 0,96 54,8 1,03 42,5 1,00 34,7 1,00

40,7 1,00 54,1 1,03 54,6 1,00 42,3 1,00 34,9 1,01

40,4 0,99 52,6 0,97 58,0 1,06 40,4 0,96 34,0 0,97

40,1 0,99 53,9 1,02 57,1 0,98 41,5 1,03 33,9 1,00

Cymma 7,02 7,02 7,17 7,03 6,99

Cpennee | 0,88 0,88 0,90 0,88 0,87

Tabnmuma 15 - IlporHo3neie 3HaueHus mokazarens OHB s

PETHOHOB
Pernon 2012 2013 2014
Benropozckas obmacTb 35,20 30,91 27,13
Boponexckas o6macTb 47,29 41,49 36,41
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Kypckas obnacthb 51,17 45,86 41,10
JIunenkas oonacte 36,46 32,04 28,15
TamboBcKkast 00J1aCTh 29,60 25,85 22,58

Copornosupyem mnokazarens JJIH ¢ nomompro wMerona
AKCTPANOJISALMA BPEMEHHOIO Psijia.

20000 == DaKTUYECKNE AaHHbIE
B y= 1817,W nokasatensa JJH ans
=0,989 benropoackoit obnactu
10000 -t
5000 & NuneiHas (PakTuyeckue
4 | | ; . ‘ : AaHHble nokasatensa J4H

ansa benropoackoit
1) 2 3 4 5 6 7 8 obnacrtu)

Pucynok 6 — Animpokcumanus 3apucuMocty nokasaress JAJIH ot
BpEMEHU JUHEWHON ¢yHKkIuen 1 benropoackoit odnactu

20000
=1779,x+ 2009,

Y
2 ad
15000 R*=6,9 == DaKTnyeckune garHHole 44H
Ans BopoHeskckoi obnactu
10000
5000 _/ o

NuHeiHas (PakTuyeckue
BopoHerkckoit obnactu)

1 2 3 4 5 6 7 8

Pucynok 7 - Annpokcumanus 3aBUCUMOCTH nokasaress JIJIH ot
BPEMEHU JTUHEWHON QyHKIMen 1y BopoHexckoi oonactu

20000 —¢— DaKTuyeckue gaHHsie JH
y=45,73x2+ 1271,x+ 3151 % ona Kypckon obnactu
R2 =

10000
5000 **/' —— MNoaAnHoMUanbHas

(PakTnyeckue gaHHble

OOH ans Kypckoit
1 2 3 4 5 6 7 8 obnacmi)

15000 -

0

Pucynok 8 - Annpokcumanus 3aBUcuMocTH nokasaresns JIJIH ot
BpEMEHHU NMOJUHOMUaNbHON QyHKImen st Kypckoit obnactu
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20000

y=-54,07x2+ 2169,x+ 3071
15000 ———————R*=0,990= == DaKTuyeckue gaHroie 40H
ana uneukon obnactu
10000 /
5000 - ——NoanHomuanbHas

(PakTuyeckue gaHHble 440H
analuneukon obnactu)

1 2 3 4 5 6 7 8

PucyHok 9 - Annpokcumariusi 3aBucuMocTty nokazarens IJIH ot
BPEMEHHU MOJIUHOMUATLHOM (yHKIMEeH A Jlunenkoi obnactu

16000 -
14000 - y=1523 x+2157
R2=OM

12000

== PaKTn4ecKue gaHHble
HE0L0 - OO0H pns TamboscKkown
6000 ~ obnactu
e00n NuHelHas (PakTnyeckue
4000 —— aaHHble A0H ana
2000 -+ - Tambosckon obnactu)

1 2 3 4 5 6 7 8

Pucynok 10 - Annpokcumanus 3aBucumocty nokasarens J/JIH ot
BpEMEHU JTMHEUHON QyHKIMen 151 TamOoBCKoM o01acTu

Pe3ynbTaThl mporuo3a Ha 3 nmepuroia NpeacTaBUM B TaOJIHUIIE.
Tabnuna 16 — TodeuHsle MporHo3Hbie olleHKH mokazatens JIJIH
JUIS PETUOHOB

[Iporuozueii | benropoackas | Boponexckas Kypckas Juneukas TamboBckas
MIEPUOJT o0acThb 00JacThb 00macThb 00J1acTh 001acTh
2012 26947 25136 27402,37 22130,17 21956
2013 28764 26915 29908,08 22839,28 23479
2014 30581 28694 32505,25 23440,25 25002

Ha ocHOBe TONMy4YeHHBIX TMPOTHO3HBIX 3HAYEHUW YaCTHBIX
ToKa3zaTesel onpeeuM HHTerpaibHbIi mokasarens Y CP na 2014 .

Tabnmuma 17 — IIporHo3Hble 3HAYEHUs TOKa3aTejleld YpOBHS
COLIMAJIBHOTO Pa3BUTHSI PETHOHOB
YBK OHB BX]I PTO JTH
benropoxackas
061acTh 46,08 27,13 897,88 194686 30581
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Boponexckas 274598
00J1acTh 59,04 36,41 794,41 28694
Kypckas 204419
00J1aCTh 66,95 41,10 307,77 32505,25
JInmenkas 252825,5
00J1aCcTh 78,28 28,15 664,49 23440,25
TamboBckas 47902,23303
0011aCTh 66,48 22,58 540,20 25002

Ta6numa 18 — [Iporuo3Hsie 3TaTOHHBIE 3HAYEHUSI TTOKA3aTeIIeH
COIPa3BUTHSI PETHOHOB

O6o3HaueHne 21 22 93 24 35
HaunmeHnoBanue YBK OHB BX/] PTO JJIH
MoKa3arest
Enunuie! namMepenus Ywucmo Ob6ecmieueHHOCTH | THIC.KB.METPOB Py0. na Py6. Ha
0OJIBLHUYHBIX Bpauamu Ha 10 oOmeit OJHOTO OJTHOTO
Koek Ha 10 ThIC.YEJl. Ioaau KUTEISA KUTENS
TBIC.YEII.
dakTHYeCcKOE 46,08 22,58 307,77 47902,23303 | 23440,25
3HAYCHUE
Obnactu benropozackas TamOoBcKast Kypckas TamboBckas | Jlumenkas
o01acTp obnactpb obnactpb obnacTp o0nactp
MacmtabupoBaHHOe 1.0 1.0 1.0 1.0 1.0
3HAYCHUE

OnpenenuM NPOMEKYTOUHBIE pacdeTHble mokaszarenu dig Co, Xep,

Sq.
Tabmuma 19 — PacueT mpoMeXyTOUHBIX MPOTHO3HBIX PAaCUETHBIX
IoKazareneu
(xij-x0j)"2
(x11- | (x12- | (x13- | (x14- | (x15- | dio*2 | di0 | (di0- | YCP | Pamr
x01)r2 | x02)%2 | x03)%2 | x04)"2 | x05)"2 xcp)™2
Benropozckas 2
0011aCcTh 0,00 0,06 1,00 0,51 0,62 1,48 1,22 0,22 0,46
Boponexckas 4
00J1aCThb 0,16 0,56 0,68 1,22 0,34 1,72 1,31 1,72 0,42
Kypckas 5
00J1aCTh 0,42 1,00 0,00 0,58 1,00 1,73 1,32 1,73 0,41
JInmenkas 3
00J1acTh 1,00 0,09 0,37 1,00 0,00 1,57 1,25 1,57 0,44
TamOoBCKast 1
0011aCTh 0,40 0,00 0,16 0,00 0,03 0,77 0,88 0,77 0,61
Xcp =0,75; S=0,75; ¢p = 2,25
Buisoowi.

Ha ocHOBe TONYyYEHHBIX MPOTHO3HBIX

3HAQUEHUNU YaCTHBIX

IokKasareneu u OIPCACIICHHOI'O HWHTCIPAJIBHOTO I10KA3aTCJIA,MOKHO
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cAenaTh CIEOYIOIINE BBIBOJBI O M3MEHEHHM COLMAIBbHOTO pPa3BUTHUA
PETUOHOB:

- IPOTHO3HOE 3HAYEHUE YPOBHSA COIMAIBHOTO PA3BUTHS PETMOHA
JUIs BCEX PETMOHOB MMEET OTPUUATENIbHYI0 JIHUHAMHKY B MPOTHO3HOM
NIEPUO/IE;

- Tam0OoBckas o00yacTh IO IPOrHO3HOMY IoKazateno YCP
COXPaHUT MO3ULIMHU IIEPBEHCTBA IO JAHHOMY nokazarento B [{UP;

- Hamxyauyro auHamuky mnokazarens YCP umeer Kypckas
0071aCTh;

- HECKOJIBKO YJIYYIIUT CBOH IMO3WLHUHU MO YPOBHIO COLMAIBHOTO
pa3BuTHUs pervona Jlumerkas 0061acThb;

- benropoackas, Boponexckas o00jJacTM HMMEIOT CTaOUIBHYIO
TEHICHIIMIO Pa3BUTHSA 1O nokazarento Y CP.

Tema 9. Ilporno3upoBanue metoaoM Jleabhu
Teopemuueckas wacmo

Meton «/lenbdu» OTHOCHTCS K TPyIIE SKCHEPTHBIX METOJOB
OpPOTHO3UPOBAHUS, M HapaBHE C METOAOM «MO3roBoi MTypm»
MPUHAJJICKUT K OI[EHKaM ¢ 0OpaTHOM CBSI3bIO.

CylHOCTh METOJa COCTOUT B TOM, YTO B pe3yJbTaTe€ CEpUU
JNEUCTBUI HE3aBHCUMBIX JKCIIEPTOB (POPMUPYETCS HEKOE OO0OOIIEHHOE
MHEHHE, sBIsmoneecss Oojiee MpaBUIBHBIM, Ye€M MHEHHE KaXXJI0TO
sKcnepTa B otaenbHOCTU. CBOE Ha3BaHue [enbdu-meTon nmomyunn muz-3a
YCJIOBHOM CX0XeCTH cBoero npuHiumna ¢ ensduiickum Opaxkyiaom.

Meton «Jlenbdu» 1enecooOpa3HO TPUMEHSITh B CUTYyallUsX,
Korja:

1. Hwmeromuecss Uiy NOCTYIHBIE TAHHBIE HE MPUTOJHBI JJIs
penieHust IpoOJIeMBbl;

2. B pacnopspkeHUM HET HY>KHBIX JJAHHBIX;

3.  Her pocratounoro BpemeHH [JIsi cOopa HEOOXOAMMBIX
JAHHBIX;

4. Ilpouecc mnonyyeHUss M aHalM3a HEOOXOAUMBIX JAHHBIX
CJIALIIKOM JOPOTOCTOSAIIUNA.

OcobenHoctu Metoaa «/lenbduy:

Hcnonb3oBaHue pe3yabTaTOB MPEIbITYIINX TYPOB OTIPOCOB

AHOHUMHOCTH

Cratuctuueckas XapaKTepUCTHKa TPYIIIOBOrO OTBETA
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[Ipsambie  nebaTbl  3aMEHEHbl  THIATEIBHO  pa3pabOTaHHOU
OporpaMMoOil  MOCJIEAOBATEIbHBIX  WHIUBUAYAIBHBIX  OMPOCOB  (C
NOMOILIbIO aHKET) M, HUCMOJb30BaB OOpPATHYIO CBSI3b, T. €. JOBOIA 10
CBEICHHUS DKCIIEPTOB MHEHUE, MIOJTy4YEHHOE IIOCPEICTBOM
pPAaCCUMTAHHOTO COTJIACOBAHHOTO MHEHHUS IO MPEANIECTBYIOMIUM
BOIIPOCaM TOW WJIM MHOW MPOTHO3UPYEMOM MPOOJIEMBI TOTYyUUTh OoJiee
YTOYHEHHYIO OLIEHKY.

OnTUMaNIbHBIM SIBJISIETCS. MECSIYHBIA MHTEPBAJl MEXY ONpPOCaMHU
DKCIEPTOB.

Coop u 00paboTKa HMHAMBUIYAIbHBIX MHEHUN SKCIEPTOB O
MPOTHO3aX Pa3BUTHUSI O0BEKTA MPOU3ZBOJUTCS, UCXOJS W3 CIECAYIOIIUX
IIPUHIIUIIOB:

1.  BOmWpPOCHI B aHKETaX CTaBATCS TaKUM 00pa3oM, 4TOOBI MOKHO
OBLIIO 1aTh KOJUUYECTBEHHYIO XapaKTePUCTUKY OTBETaM dKCIIEPTOB;

2.  OIPOC IKCIEPTOB IMPOBOJUTCS B HECKOJIBLKO TYpOB, B XOJI€
KOTOPBIX BOMPOCHI U OTBETHI BCE 00JIEE YTOUHSIOTCS.

3. BCE OmpamMBaeMble SKCHEPThI 3HAKOMATCS TMOCJE KaKIO0TOo
Typa C pe3yJbTaTaMH ONpoca;

4.  aKCHepThI 000CHOBBIBAIOT OIICHKHU u MHEHUS,
OTKJIOHSIOIIECS OT MHEHHS OOJIBIITUHCTBA;

5. craructhueckas  oOpaboOTka  OTBETOB  IPOU3BOJAUTCS
MOCJIEIOBATENIBHO OT Ompoca K ONpOCYy € LENb0 MOJYYECHUS
0000IIAI0IINX XAPAKTEPUCTHK.

Ilepen pacchLIKOM aHKETBhI OSKCIEPTY OOBICHACTCS CYIIHOCTH
npOOJIEMBI.

s peanuzanuvl OOpaTHOM CBA3WM NPU HCIOJIB30BAHUU METOJA
HEoOXoquMa MHOTOTYypoBasi mpoleaypa. OKCIepTH3a 4Yalle BCEro
IPOBOJUTCS B 4 Typa.

OueHkn H3KCOEPTOB  OLEHUBAKOTCA € NOMOIIBID  pacyera
CHEAYIOIINX MTOKAa3aTeNe:

Koaddurment Bapuanuu:

L =
IZIe - CpeaHEee KBAIPaTHIECKOE OTKIIOHEHUE OLIEHOK;

J(E:n:l ;(xi — xcp. )2 )]

— »

- n

TJIe XCP. — CPeAHEE 3HAUCHHE OIICHKH,
X1 — olleHKa Ka)XJI0T0 SKCIEepTa,
N — 4KCII0 SKCIEPTOB.
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Koaddumment Bapuanuum ompeaenser CTEIeHb COTNIACOBAHHOCTH
MHEHHUM SKCIEPTOB, €r0 3HaUYCHUE HE JOJDKHO IpeBbImaTh 33%0;

MennaHa — 3Ha4CHHUE OIEHKH, KOTOPOE HaXOIUTCS B CEPEINHE
PAHKUPOBAHHOTO PSJIA;

Hwxauit KBapTwib — 3HAYCHHE OICHKH, ompenesiomen 25%
HanOoJee paHHUX OLICHOK (M3 BCEX UMEIOIIUXCS );

Bepxauii KBapTwib - 3HAYEHHWE OICHKH, ompenesiomen 25%
HanOoJIee MO3THUX OICHOK (U3 BCEX MMEIOIINXCH).

HpaKml/lll€CKCl}l yacmo

[]enb: 0OCBOEHHE METOAMKH MPOTHO3UPOBAHUS METOAOM «Jlenbdu»

3adanue: MOCTPOUTH MPOTHO3 3HAYEHUN KYpCOB €BpO W AoJuUIapa
CIIA na 01.01.2014r., ucnonb3yst Meton «Jleapduy.

Xoo pabompi.

Jns mpoBeNEeHHS HWCCIENOBaHUA M TMOJYYEHHUS IPOTHO3HBIX
TaHHbIX MeTofoM «Jlenbhu» Obula BbhIOpaHa TpyImIa >SKCIEPTOB,
coctosimas u3 17 uenoBek. IIpeaBapurenbHO ucCcenOBATEISIMUA ObLIa
coOpana u oOpaborana wHoOpMalMs O IUHAMUKE KYpCOB €BpPO U
nosutapa CIIA B peTpOCIEKTUBHOM TEPUOJE, COCcTaBiswoneM 14 jer, a
Takke (aKTopbl, OKa3bIBAIOIIME BIUSHUE HA KypChl BallOT IO
OTHOIICHUIO K POCCUICKOMY PYOJIIO.

B Ttabnune 1 mpeacraBiieHa DUHAMHUKAa KypCOB €BpO W JoJiiapa
CIIA B peTpOCHEKTUBHOM MEPHUOJIE.

Tabmmua 1 - Jlunamumka kypcoB eBpo u jnosuiapa CIIIA B
PETPOCIIEKTUBHOM TIEPUOJIE

Ton JluHaMuka Kypca eBpo K pyOIrro Juramuka xypca nomnapa CHIA k py6imto
1999 24,09 20,65
2000 27,20 27,00
2001 26,14 28,16
2002 26,62 30,14
2003 33,27 31,78
2004 37,10 29,45
2005 37,84 27,75
2006 34,19 28,78
2007 34,70 26,33
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2008 35,93 24,55
2009 41,43 29,39
2010 43,46 30,19
2011 40,49 30,35
2012 41,67 32,20
2013 40,23 30,37

Ha pucynke 2 m3o0pa3um auHaMHKy KypcoB BamoT B 1999-2013

IT. rpa)UuECKHU.

50,00
45,00
40,00 M
35,00 ,—‘.\WJ == [lHamMnKa
Kypca espo
30,00
25,00 _7 - f‘prHcaahLLz;an apa
20,00 ~ CLUA
15,00
10,00
5,00
0,00 T T T T T T T T T T T T T T 1
I e T e e e O e T A 2

Pucynok 2 - lunamuka kypcoB BamoT B 1999-2013 rr.

Hanee paccMoTpum noapoOHEN TuHAMUKY KypcoB BaitoT B 2011 u

2012 rogy moMecsidHO ISl OJTy4YeHus OoJiee AeTalbHOW MH(OpManuu
00 U3MeHEHUIX KypcoB (Tabmura 2, pucyHku 3, 4).

Tabnuua 2 — Ilunamuka kypcoB BaimtoT B 2011 u 2012 rr.

Mecsig 2011 r. 2012 .
Kypc nommapa CIITA Kypc eBpo
Kypc nommapa CIIA Kypc eBpo
SluBaph 30,35 40,49 31,87 40,76
®despansb 29,8 40,58 30,31 39,97
Mapt 28,9 39,81 29,03 39,1
Anpens 28,51 40,39 29,35 39,17
Mait 27,33 40,52 29,37 38,82
Hronb 27,98 40,24 32,92 40,81
Uronb 27,87 40,42 32,53 41,06
Asrycr 27,52 39,64 32,21 39,51
CeHts10pn 28,93 41,76 32,57 40,72
OKTs6pB 32,11 43,41 31,25 40,15
Hos6pb 30,12 42,25 31,37 40,65
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JlekalGpb 31,4 41,76 30,81 40,08

50
45
40 _M

35 —Kypc
30 | nonnapa
CLUA

25

== Kypc espo
20
15
10

0 T T T T T T T T T T T 1

N Q,b.-‘ sz« N ,;\l\ AN & 3
Y Q0 @ X6
Qg@ &Q, .é\ QS\Q @ \1\@ \l\p ?_QS\ (f‘ o Q:Sq\

Pucynok 3 — lunamuka xkypcoB nosuiapa CIIA u eBpo, 2011 1.
45

40 _W
35

30 —A-W/_—‘—.—‘H —e—Kypc gonnapa

25 CLIA

20

=l—Kypcespo
15

10

5

0 T T T T T T T T T T T 1
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Pucynoxk 4 — lunamuka kypcoB goJuapa CILIA u espo, 2012 .

[lepeuncnum (akTopbl, OKa3bIBAIOIIUE BIUSHUE HA KypC €BPO:

1. IlpouentHas ctraBka EIIb (¢ e€ mnoMouipio peryiaupyercs
UHQIISIIIMOHHOE JTaBJICHUE U TEMIThl 9dKOHOMUYECKOT'O POCTa)

2. KpatkoBpemeHHbIE U JOJTOBPEMEHHBIE TOCYIapCTBEHHBIE
o0s13atenbcTBa (0OJbIIAsE JOXOJHOCTh OOECIEUMBAET BBICOKHU CIIPOC,
YTO MOJIOKUTENIBHO BIUSIET Ha KypC €BPO)

3.MakposkoHOMHUYECKasl CTAaTUCTHKA (KJIFOYEBBIMU MHAUKATOpAMHU
3nech  sBiAworcsa:  npupoct  BBII,  ypoBeHb 0e3paloTHlIbI,
MPOMBIIICHHOE MPOU3BOJICTBO, MHJCKC JCIOBBIX 0KUIAHUM, TOPTOBBIM
OanaHc)
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4. Wupekchl eBporeickoro (OHIOBOTO phIHKA  (SIBISIOTCA
XOPOIIUM OPUEHTUPOM JJIsI ONIPEEICHUS CYIIECTBYIOIIUX TEHCHIINI B
SKOHOMMKE CTpaH EBpO30HbI)

5.Kpocc-Kypchl 0 OTHOLIEHUIO K APYTUM BEAYIIUM BATIOTaM

6. ITonutuuyeckue ¢akTopsl (B mocieaHee BpeMs BcE Oosbliee
3HaYEHHE Ha KypC €BpO OKa3bIBaeT ATOT (pakTop u penieHus EBpocorosa
MO0 TMPEOJOJICHHIO  JOJITOBOTO  Kpu3uca mepuepuitHbIXx  CcTpaH
coobmectBa (I'penus, Mcnanus u T.1.))

@akTOpBbl, OKa3bIBAIOIIME BIUSIHUE HA Kypc nosuiapa CIIA:

1. DKOHOMHUECKHE:

- UHJIEKC MOTPEOUTETHCKUX 1ICH;

- UHJIEKC MPOMBIIIJIEHHBIX 1IEH;

- YPOBEHb 0€3pa0dO0THUIIbI;

- BBII;

- MOKa3aTeib MJIaTEeXKHOro OaiaHca.

2. ®UHAHCOBBIC:

- yu€THasi cTaBKa (CTaBKa, KOTOPYI0 KOMUTET 3allpalldBacT Yy
pPa3IMYHBIX OAHKOB);

- ctaBka ()OHJIOB (SIBJISETCS MPOIICHTOM, KOTOPBHIM BBIILIAYUBAIOT
Opyr JApYry pas3Hble [ICTIO3UTHBIC YUPEKICHUS ISl  IOTalleHUs
CYTOUYHBIX CCY);

- TpUALATUJIIETHUE Ka3HAauelckue o00s3aTenbcTBa  (IJIMHHBIC
OOHIBI);

- TPEXMECSTYHBIE €BPO-A0JIAPOBBIE JETTO3UTHI;

- POLICHTHI 110 TOCYIAPCTBEHHBIM LIEHHBIM OyMaram.

3. Baemrnamue:

- JoBepue (MOXKET BbI3BaTh OYKBajlbHO OOBaJl Kypca, A €ro
YMEHBIIEHUS] JOCTATOYHO 3asIBUTh, KOMY-JIMOO M3 KPYIHBIX YYaCTHUKOB
BAJIFOTHOT'O PhIHKA, TPO OTKAa3 UCIOJIL30BaTh B pacuétax gosuiap CIIIA);

-U3MEHEHUE I1IeH Ha He(PTh W 30JI0TO (MOAHSATHUE I1IEH Ha He(Th
HEYKOCHUTEIBHO BEIET K YJICIICBICHUIO aMEPUKAHCKOW BaIIIOTHI, T.K.
CHIA siBrsIeTCS OJTHUM M3 CaMbIX KPYMHBIX OTpeOuTeaeh HedTH, TaKas
K€ 3aBUCHUMOCTD OTCJICKHUBAETCS MPU U3MEHEHHH II€H Ha 30JI0TO);

- yuactue B KoH(pmukTax (CHIA nDOCTOSSHHO y4acTBYeT B
Pa3IMYHBIX BOCHHBIX KOH(MIMKTAX, YCHEX WJIM MOPaKEHUE TaKXe B
HEKOTOPO MepE BBI3BIBACT PEAKIINIO Kypca).

4. ITonutnyeckue

5. [lorogueie yCcJIOBUS U KaTaKJIM3MBI.
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nepea MnpoBCACHUCM HCCICAOBAHHA OKCIICPpTaM Obl1a

IpeIoKEHa BBINIE MPEICTaBICHHAs WHPOPMAIUS O JUHAMHUKE KYpPCOB
BaJIIOT U (paKkTOpax, OKa3pIBAIOIINX BIWSHHUE HA €€ TUHAMUKY.
Jlanee skcriepTamM OBUTH MPEIJIONKEHBI TS 3allOJHEHUS aHKETHI |
Typa dKCIepTHU3bI (Tabnuia 4).
Tabnuna 3 — Ankera | Typa skcnepTussl

Bomnpoc

OTtBeT

Bomnpoc

OtBeT

Kakum Oymer Kypc
nosapa CLIA na 1
ssaBaps 2014 r.?

2014 r.?

Kakum Oymer xypce

eBpo Ha 1 sHBapd

Pesynbratsl, coOpaHHbIe MCCIIEA0BATESIMU, ObLITH 00pabOTaHbI B
MSExcel, u npeacTaBieHbl B TEXHOJOTHUECKUX TaOiumax 5 w 6 s
KypcoB nosmapa CIIA 1 eBpo COOTBETCTBEHHO.

Tabnuna 4 — Pesynbrarsl skcnieptussl | Typa (nommap CIIA)

No Xi (xi-xcp.) (xi-xcp. )2 (Xi-xcp.)"2/n
1 29,2 -2,3 5,29 0,31
2 29,7 -1,8 3,24 0,19
3 29,8 -1,7 2,89 0,17
4 30,35 -1,15 1,3225 0,08
5 31,1 -0,4 0,16 0,01
6 31,15 -0,35 0,1225 0,01
7 31,2 -0,3 0,09 0,01
8 31,2 -0,3 0,09 0,01
9 31,25 -0,25 0,0625 0,00
10 31,3 -0,2 0,04 0,00
11 31,4 0,1 0,01 0,00
12 31,5 0 0 0,00
13 31,65 0,15 0,0225 0,00
14 32,3 0,8 0,64 0,04
15 33 15 2,25 0,13
16 33,1 1,6 2,56 0,15
17 37 55 30,25 1,78
Cymma 536,2 0,7 49,04 2,88
Cpennee 3HaueHue 31,54
Tabauma 5 — PesynbraThl akcnieptussl | Typa (€Bpo)
No Xi (xi-xcp.) (xi-xcp. )2 (xi-xcp.)"2/n
1 374 -3,66 13,40 0,79
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2 39,11 -1,95 3,80 0,22

3 39,6 -1,46 2,13 0,13

4 39,7 -1,36 1,85 0,11

5 40 -1,06 1,12 0,07

6 40,24 -0,82 0,67 0,04

7 40,3 -0,76 0,58 0,03

8 40,98 -0,08 0,01 0,00

9 41,05 -0,01 0,00 0,00

10 41,3 0,24 0,06 0,00

11 414 0,34 0,12 0,01

12 41,5 0,44 0,19 0,01

13 41,57 0,51 0,26 0,02

14 42,33 1,27 1,61 0,09

15 42,5 1,44 2,07 0,12

16 44 2,94 8,64 0,51

17 45 3,94 15,52 0,91

Cymma 697,98 -0,04 52,04 3,06
Cpennee 3HaueHUE 41,06

AHaJIN3 MHEHUW SKCIIEPTOB MPEICTAaBUM B Ta0IuULIE 7.
Tabnuua 6 — AHanu3 MHEHHM SKCIIEPTOB U pacueT OLEHOK

[Tokazarenn Homnap CIITA EBpo

CpeaHeKxBaJpaTHIecKoe OTKIOHEHHE 1,6984 1,7493

Koadduruent Bapuarmu 5,38 4,26

Menuana 31,25 41,05

HwxHuit kBapTHiIb 30,35 39,7

Bepxuuii KBapTUIIb 32,3 42,33

Takum oOpaszom, 1o pesyiibrataM | Typa 3KCHEepTU3bl MOJYIUIN

CJIEAYIOILINE POTrHO3HBIE 3HAYECHUS KYPCOB BaJIIOT:

- kypc nomnapa CIIA = 31,54 poccuiickux py0:s;

- Kypc eBpo = 41,06 poccuiickux pyos.

Ha pucynke S mpeacTtaBuM 3HAa4y€HUS KypCOB  BAIIIOT
PETPOCIIEKTUBHOM IIEPHUOJIE U TEPUOJE YNPEKICHUS, MOJIyYECHHBIE
uroraMm | Typa skcnepTussl.

B
I10
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50

45

40 —?s-—-—-—-—.dz.——- =

35 s — Kypc nonnapa

30 o -M CLUA Ha
" 01.01.2014r.

25 —ll—HKypc Espo Ha

20 01.01.2014r.

15

10

5

o]

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

Pucynok 5 — 3Hauenus kypocs noiuiapa CIIA u eBpo no utoram I Typa
AKCIEPTHU3BI

OueHuM  CTENEHb  COIVIAaCOBAHHOCTH  MHEHHH  DKCIIEPTOB:
ko3¢ uinrenTs Kopapuanuu paBend3,8 u 42,6%; 53,8% > 33%, 42,6%
> 33%, 3HAYMT, MHECHHS YKCTICPTOB HE COTJIACOBAHHBI.

Hns mpoBenerus |l Typa skcmepTH3BI 3KCIepTaM IpeiaraeTcs
3aMOJHATh aHKETHI, COJIEPKAIME UTOTH MPOBEICHUs ITypa’skcnepTu3bl
(tabynna 8).

Tabnuua 7 - Ankera |l Typa s3xcniepTusbl

Bomnpoc Pesynbrarer | Bam crapbiii | Bam HOBBII | APryMEHTBI

| Typa OTBET OTBET

Kakum  Oymer  kypce | (30,35;32,3)
nomnapa CIIIA Ha 1
staBapst 2014 r.?

Kakum  Oymer  kypce | (39,7;42,33)
eBpo Ha 1 suBaps 2014

r.?

PesynbpTaThl, CcoOpaHHBIE HCCIAEAOBATEISIMU, TakXke ObLUIH
oOpaboranel B MSEXcel, m mnpeacraBicHbl B  TEXHOJIOIMYECKHX
tabmmmax 9 u 10 mist kypcos nosutapa CIIIA u eBpo COOTBETCTBEHHO.

Tabnuia 8 — Pesynbratel sxcnieptussl |l Typa (mommap CIIA)

No Xi (xi-xcp.) (xi-xcp. )2 (Xi-xcp.)"2/n
1 30 -1,59 2,53 0,15
2 30 -1,59 2,53 0,15
3 30 -1,59 2,53 0,15
4 30,35 -1,24 1,54 0,09
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5 31 -0,59 0,35 0,02
6 31,15 -0,44 0,19 0,01
7 31,2 -0,39 0,15 0,01
8 31,2 -0,39 0,15 0,01
9 31,3 -0,29 0,08 0,00
10 31,5 -0,09 0,01 0,00
11 315 -0,09 0,01 0,00
12 31,6 0,01 0,00 0,00
13 32 0,41 0,17 0,01
14 32,5 0,91 0,83 0,05
15 32,8 1,21 1,46 0,09
16 33 1,41 1,99 0,12
17 36 4,41 19,45 1,14
Cymma 537,1 0,07 2,00
Cpennee 3HaueHUE 31,59412
Tabnuna 9 — Pesynbprarsl skcnieptussl |l Typa (eBpo)
No Xi (xi-xcp.) (xi-xcp. )2 (xi-xcp.)"2/n
1 39,11 -2,02 4,08 0,24
2 39,70 -1,43 2,04 0,12
3 39,70 -1,43 2,04 0,12
4 40,00 -1,13 1,28 0,08
5 40,30 -0,83 0,69 0,04
6 40,67 -0,46 0,21 0,01
7 40,80 -0,33 0,11 0,01
8 41,00 -0,13 0,02 0,00
9 41,00 -0,13 0,02 0,00
10 41,00 -0,13 0,02 0,00
11 41,00 -0,13 0,02 0,00
12 41,20 0,07 0,00 0,00
13 41,25 0,12 0,01 0,00
14 41,40 0,27 0,07 0,00
15 42,00 0,87 0,76 0,04
16 44,00 2,87 8,24 0,48
17 45,00 3,87 14,98 0,88
Cymma 699,13 -0,08 34,59 2,03
Cpennee 3HaueHue 41,13

AHany3 MHEHUN SKCTIEPTOB MpecTaBuM B Tabuie 10.
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Ta6muma 10 — AHann3 MHEHUN SKCIIEPTOB U pacyeT OIEHOK

[okasarens Homnap CIIA Espo
CpenHeKBaipaTUIECKOE OTKIOHEHHE 1,4135 1,4248
Koaddunuent Bapuaruu 3,18 3,36
Menuana 31,3 41

Hwxnuit kBapTuib 30,35 40
BepxHuil KBapTHIIb 32,5 414

Takum obOpazoMm, o pesynbTaTtam Il Typa sKCnepTH3bI MOJYYUIU
CIEAYIOIINE MPOTHO3HBIE 3HAYEHHS KYPCOB BaJIIOT:

- kypc nosmapa CIIA = 31,56 poccuiickux py0:s;

- Kypc eBpo = 41,13 poccuiickux pyOsi.

Ha pucynke 6 mnpeacTtaBuM 3HA4Y€HUS KypCOB BaJlOT B
PETPOCIIEKTUBHOM MEPHUOJIE€ U TMEPHUOJIEC YHPEXKACHUSA, MOJTYUYECHHBIE IO
utoram |l Typa skcniepTussi.

50

45 g
40

=——Kypc gonnapa CLLUA
. M Ha 01.01.2014r.
30 A

25 == Kypc EBpo Ha
01.01.2014r.

20
15
10

0 T T T T T T T T T T T T T T T 1
1 2 3 4 5 6 7 & 9 10 11 12 13 14 15 16 17

Pucynok 5 — 3nauenus kypoc goiutapa CIIA u eBpo no uroram II Typa
AKCIIEPTU3BI

OueHuM  CTENMeHb  COIVIACOBAHHOCTHM  MHEHHMM  DKCIEPTOB:
ko3 dummenTs KoBapuaruu pasen3 1,8 u 33,6%; 31,8% < 33%, 33,6%
< 33%, 3HAYUT, MHEHUS DKCIIEPTOB COIVIACOBAHHBI U MOJyYCHHBIC
MPOTHO3HBIE 3HAYEHUS MOYKHO CUHUTATh aJ€KBATHBIMHU U JIOCTOBEPHBIMHU.

Bwv1600wi.

Takum oOpazoMm, HamMu ObUT OpuUMEHEH MeTon «Jlembdu» s
pOrHO3UPOBaHus KypcoB BaitoT noJutapa CIIIA u eBpo Ha 01.01.2014
r. B pe3ynbTare npoBesieHus: IByX TYPOB AKCIIEPTHU3bl Obljla JOCTUTHYTA
COTJIACOBAaHHOCTh MHEHHMM DJKCIIEPTOB U TIOJYYEHBl CJETYIOIIHE
pe3yJIbTaThI:
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1. Kypc nmommapa CIIA na 01.01.2014 r. cocraButr 31,56
POCCUNCKUN pyOIIb;
2. Kypc eBpo Ha 01.01.2014r. coctaBut 41,13 poccuiickuii py0ib.
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3. YYHEBHO-METOANYECKOE U UH®OPMAIIMOHHOE
OBECIHHEYEHHUE JUCHUIIJINHBI

OcHoBHas yueOHas JuTEpaTypa

1. MonenupoBaHre HSKOHOMHMYECKUX TMporeccoB [Tekcrt]:
yueOnuk/ na pea. M.B. I'paueoit, FO.H. Yepemunix, E.A. TymaHoBOM.
M.: FOuutu-/lana, 2015. - 544 c.

2. OpioBa, 1. B. OKOHOMUKO-MaTeMaTHYECKUE METOIbI U MOJEIIH:
KOMIIbIOTEpHOE MojenupoBanue [Tekcr]: yueOHOe mocoome / WM. B.
OpnoBa, B. A. IlonoBHUKOB. - 3-¢ M31., nepepad. u jom. - Mocksa :
By3zoBckuit yueonuk, 2013. - 389 c.

3. Makynun, B. H. Pemenue 3aga4 onTUMHU3aluK YIPABICHUS C
nomotisio MS Excel 2010 [Tekcr]: yueOnoe nocooue/ B.H. IlakynuH.
M.: Hanmonanwsubiit OTkpeiThiii YHUBEpcuteT «MHTYUT», 2016 - 92
C.

4., CanmoBHukoBa, H.A. AHamu3 BpPEMEHHBIX PSAJIOB W
nporao3upoBanne : yueonuk / H.A. CagoBaukoBa, P.A. IlImoiinosa. -
M. : MockoBCcKUil (pMHAHCOBO-TIPOMBIIICHHBIN YHUBEPCUTET
«Cuneprus», 2016. - 152 c. - (YHuBepcureTckas cepusi). - budbnuorp. B
kH. - ISBN 978-5-4257-0204-3 ; To xe [OnexTponHbIii pecypc]. - URL:
//biblioclub.ru/index.php?page=book&id=429533.

5.  CoumanibHO-3KOHOMHYECKOe TporHo3upoBanue [Tekcr]
yueoHoe mnocobue / FO.B. Beprakosa, FO.C. Ilonoxenuesa. FO3T'Y ;
®denepanbHOE  TOCYJAApCTBEHHOE  OIOJKETHOE  00pa3oBaTelIbHOE
yupexaeHue BbIcHIero npodeccuoHanbHOro ooOpazoBanus "FOro-
3amaaHbIi rocygapcTBeHHbIN yHHUBepeuTeT'. - Kypek : FO3I'Y, 2013. -
196 c.

5. CrpenkoBa, JI.B. BHyTpudupmeHHoe miaHupoBaHUE : yuyeOHOE
nocobue / JI.B. Crpenkosa, F0.A. MakymeBa. - M. : IOHuTu-/laHa,
2015. - 367 c. : Tabmn., rpad., cxemsl - bubmuorp. B k1. - ISBN 978-5-
238-01939-0 ; To xe [Dnextponnslii pecypc]. - URL:
//biblioclub.ru/index.php?page=book&id=114539

JlonoJIHUTEe/IbHAS y4eOHAasl JuTepaTypa

6. Beprakosa, HO.B.[lporHo3upoBaHue u TJIaHUPOBAaHUE B
ycioBuax peiHKa [Tekcer]: yueb. mocodue / HO. B. Beprakosa, 1. A.
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Kosbena. - Kypck: U3n-Bo Kypck. roc. TexH. yH-Ta, 2009. — 192 c. (154
9K3.)

/.  Beprakona, FO.B.IIporuo3upoBanue u miaHUPOBAHUE B
YCJIOBUSIX pbIHKA [DNEKTpOHHBIN pecypc]: yued. mocodue / 0. B.
Beprakosa, 1. A. Ko3sesa. - Kypck: M3a-Bo Kypck. roc. Texs. yH-Ta,
2009. — 192 c.

8.  HyOposa, T.A. [Iporno3upoBanue COI[MAJIbHO-
SKOHOMHYECKHX TporeccoB [Tekcr]: yued.mocobue / T.A. {yOpora. - 2-
e u31., ucrp. u gom.: M.: Mapket JIC, 2010. — 192 c. (20 »x3.)

9.  Epoxuna, JI. U. IIporuo3upoBanue u miaHupoBaHue B chepe
ceppuca [Tekcr]: yueOnoe mocobue / JI. M. Epoxuna, E. B.
bammaunukosa. - M. : Knopyc, 2009. - 216 c. (1 7k3.)

10. Kys3eik, b. H. IIporHosupoBanue, CcTpaTEeruuecKoe
TUTAHUPOBAHUE M HAIMOHAJIBHOE MporpamMMupoBaHue [TeKcT]: yueOHuK
/' b. H. Ky3sik, 1O. B. Skosen, B. U. Kynuun. - 3-e uzz., nepepabd. u
nor. - M.: Oxonomuka, 2009. - 591 c. (20 5k3)

11. TlonsuuH, A. B. IIporHo3upoBaHue MNEPCHEKTUB pPa3BUTHUS
pPEruOHATIBHBIX COITMATIbHO-9KOHOMUYECKUX CUCTEM [Texcr]:
monorpadus / A. B. [Tonsaun. - Open: Kaptym, 2010. - 240 c. (1 3k3.)

12. TlporHo3upoBaHWe€ U TIJIAHUPOBAHHWE B HAJIOTOOOJIOKEHUU
[Texcr]: yueOnmk / mHayd. pemaknus M. M. BbaOmenkopoi. - M.
Oxonomuka, 2009. - 351 c. (13 7k3.)

13. Upmrmuxko, B. H.  IIporHo3upoBaHue  COIHaIBHO-
AKOHOMHYECKUX TpolieccoB [Tekcr]: yued. mocodbue / B. H. Ilpiruuko. -
3-e u3n. - M. : JIubpoxowm, 2009. - 238 c. (1 3k3.)

14. Dxonomerpuka [Tekcr]: yueOnuk / mom pen. UW. N
Enuceesoii. - M.: ITpocnekt, 2010. - 288 c. (1 7k3.)

Jlpyrue yueOHO-MeTOAUYECCKHE MATEPHUAJIBI

KypHhanvl (nepuoduueckue uzoanus):

1. N3Bectus FO3I'Y.

2. Wsectus IO3I'Y. Cepus: O3OxoHomuka. CoIuonorusi.
MeHeKMEHT.

3. Bommpocsl CTaTUCTHKHM.

4. Bornpockl 5)KOHOMUKH.

5. NaHoBamu.

6. YrpaBneHue puckamu.

7. MenemxMeHT B Poccun u 3a pyoexxom.
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8. MapkeTtunr B Poccuu u 3a pyoexxom.

9. Okcmept PA.

10. ®uHaHCOBBIN MEHEIKMEHT.

11. Poccuiickuil 5)KOHOMUYECKUN KYpHaJI.

Ilepeuenn pecypcoB uHGpoOpMaALIIOHHO-
TeJEKOMMYHUMKAIMOHHOI ceTn WHTepHeT, HEO0XOAMMBIX JIJIA
OCBOECHUS TUCIHUTIJIMHBI

1. baza panHbIX pedepaToB U UTUPOBAHUS «Scopus» -
http://www.scopus.com

2. Questel - www.questel.com

3. ProQuest Dissertations & Theses - www.search.proquest.com

4. Wiley online library - www.onlinelibrary.wiley.com

5. VauBepcuTeTcKkas oubnroTeka onaitd - www.biblioclub.ru

6. Hayunas Oubmmoreka IOro-3amagHoro TrOCYyIapCTBEHHOTO
yHHBepcuTera - http://www.lib.swsu.ru/2011-02-23-15-22-58/2012-08-
30-06-40-55.html

/. Hayunas snexktponHas 6ubimnoreka eLibrary.ru (oduruansHbii
Cair) -

http://elibrary.ru

8. MudopmanmonHo-aHamuTHdeckas cucrema Sciencelndex PUHI]

www.elibrary.ru/defaultx.asp

9. DnexTponHo-6mOMOTEeuHast cuctema IPRbooks —
www.bibliocomplectator.ru/available

10. DnektponHas 6ubanoreka qucceprauuid u apropedeparos PI'b

http://dvs.rsl.ru/

11. Odunuaneubii  caét  MwuHdKOHOMpazButus PO -
WWW.economy.gov.ru

12. DIEeKTPOHHO-OMOIMOTEUHAS cucremMa «JIaub» -
http://e.lanbook.com/

13. IMopran HamumonansHoit DnektporHo bubmuorexku (HOB) -
WWW.H30.pd

14. IIpaBoBas u HOBOCTHas O0a3a «upopmuo» - www.informio.ru

15. OOpa3oBaTenbHBIE  pecypc «EnuHoe OKHO» -
http://window.edu.ru/


http://www.scopus.com/
http://www.questel.com/
http://www.search.proquest.com/
http://www.onlinelibrary.wiley.com/
http://www.biblioclub.ru/
http://www.lib.swsu.ru/2011-02-23-15-22-58/2012-08-30-06-40-55.html
http://www.lib.swsu.ru/2011-02-23-15-22-58/2012-08-30-06-40-55.html
http://elibrary.ru/
http://www.elibrary.ru/defaultx.asp
http://www.bibliocomplectator.ru/available
http://dvs.rsl.ru/
http://www.economy.gov.ru/
http://e.lanbook.com/
http://www.informio.ru/
http://window.edu.ru/
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16. HayuHo-undopmanmonasii moptan Bunutm PAH -
http://viniti.ru

17. CnpaBouHo-niouckoBass cucrema Koncynbrantllioc -
www.consultant.ru

18. ®epepanbHas cayx0a TroCyAapCTBEHHON CTATUCTUKU -
http://www.gks.ru


http://viniti.ru/
http://www.gks.ru/
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HPUJIO’KEHUA



Ipuioxenue A

IIpuMepHBbIe BONPOCHI AJIs1 MOATOTOBKH K 3a4eTy
«IIporuo3upoBanue v IJIAHNPOBAHHE

1. Knaccudukanus nTpOrHO30B 1O BPEMEHHM YNPEKICHUS, IO
MaclITAOHOCTH OO0BEKTa. 3aJayd KpaTKOCPOYHOTO U JOJITOCPOYHOTO
POTHO3UPOBAHUSL.

2. Metoasl MpOrHO3WPOBAHUS U UX KJIacCU(pUKAIHUA.

3. Meroasl MPOrHO3HOW KCTPAIOJISAIINH.

4.  CpaBHUTENIbHBIA aHAIU3 METOJAOB OSKCTPANOISLUU TPEHIOB H
MeTona bpayHna.

5. Meroa rapMOHUYECKUX BECOB U METOJ] aBTOPETPECCHUH.

6. Ilpumenenue SKOHOMHMKO-MAaTEMAaTHYECKUX METO/JIOB B
MPOTHO3UPOBAHUM.

/. MeToabl KCIEPTHBIX OICHOK.

8.  Meroapl aHanu3a KauecTBa MPOTHO30B.

9.  AOCOnIOTHBIE U CPAaBHUTEIbHBIE TTOKA3aTENIN TOYHOCTH MPOTHO3A.
10. Meroauka nporao3a KOHbIOHKTYPHI PhIHKA.

11. Mogaenb U3y4eHUs] ¥ TPOTHO3UPOBAHUS CIIPOCA U MPEIIOKECHUS.

12. Mogenp aHanu3a ¥ MPOTHO3UPOBAHUS TOBAPHBIX 3aIaCOB.

13. IIpobnema mpenckazanus O0aHkpocTBa. Mojenb OaHKPOTCTBA.

14. «KonnuecTBeHHBIE» KPUZUC-TIPOTHO3HBIE METOJUKHU.

15. «KauecTBeHHBIE» KPU3UC-TIPOTHO3HBIE METOJIUKHU.

16. IlnaHupoBaHME Kak 3JEMEHT MPOIECcca YNPABICHUS U CPEICTBO
MOBBIIIEHUS €ro 3(PEKTUBHOCTH.

17. OnTumanbHBIN TIJIaH NMPU TUIAHUPOBAHUH.

18. Crtpareruueckoe MJIAHUPOBAHUE M €r0 OTIWYHUE OT HOPMATHUBHOTO

IIPOTHO3UPOBAHMUSI.
19. OcHoOBHBIE 3Tambl CTPATETUYECKOTO TJIAHUPOBAHUA.

20. busHec-mIaHupoBaHUE npu  pa3pabOTKe  yINPaBICHYECKUX
PELICHUN.

21.  OcHOBHBIC 3JIEMEHTHI OM3HEC-TUIAHUPOBAHMS.

22. OmnepaTuBHOE IUIAHUPOBAHKE MPOU3BOJICTBEHHON NESITEIHHOCTH.
23. IlmanupoBaHHe MPOU3BOJCTBEHHON NESITEIHHOCTH.

24. duHaHCOBOEC IIAHHUPOBAHUE.

25. CeteBoe IJIaHUPOBAHHE.

26. MaremaTudyeckue METOJIbl IUIAHUPOBAaHWA W HMX BBIOOp B
COOTBETCTBUH C YCJIOBHAMHU KOHKPETHBIX 3aJ1a4.



27. ®opMbl MPEICTABICHUS TIJIAHOB.

28. MaremaTudeckue MOJACIHU TeXMpOoMQPUHIIIaHA.

29. HopmupoBaHMe Kak OCHOBa IUIaHUpOBaHUs. BiugHue Buaa
HOPMHUPOBaHUS Ha 3)PEKTUBHOCTH IJIAHUPOBAHUSI.

30. OcHoBHBIE TUIIBI HOPM. PoJIb HOpMHUPOBaHMS MPU TNIAHUPOBAHUH.
31. BHyTpuUNpOU3BOACTBEHHOE IUJIAHUPOBAHUE: TOHSATHE, CYIIHOCTD,
1[EJM, 3a]]a4i, OCHOBHBIE JOCTOMHCTBA U HEJIOCTATKHU.

32. Metononorus BHYTPUIIPOU3BOICTBEHHOTO TUIAHUPOBAHUSI.

33. Bujapl IIaHUPOBAHUS HA TIPEANPUITHH.

34. Tlpomecc BHYTPUNPOU3BOJICTBEHHOTO IUIAHUPOBAHMS: TOHSTHUE,
OCHOBHBIE 3Tanbl. B3aMOCBSI3b ¢ IPYyruMU JUCHUILIMHAMH.

35. Ilman  BHYTpPUXO3SUCTBEHHOM  JEATEILHOCTH  MPEANPHUATHS:
CYIIHOCTh, COAEpkKaHUE U (POPMBI.

36. TloHsATHE O MIAHOBBIX HOPMATHBAX U HOPMaXx.

37. TpynoBble HOpMATUBBI Ha MPEANPUSITUN, UX BUJBI U Ha3HAYCHHUE.
38. MarepuaibHble HOPMATHBBI Ha NPEANPUATHH, UX BHUABI U
MPUMEHEHUE.

39. HarypanbHble, TPYJAOBbIE U CTOMMOCTHBIC MU3MEPUTEIU MPOAYKIIUU
U UX Pa3HOBUJHOCTU B TJIAHOBOU JCSATEIbHOCTH MPEINPUITHUSI.

40. TIpou3BOACTBEHHAS MOIIHOCTH MPEANPUATHS: MOHITHE, CYIIHOCTD,
BU/JIbI, TIPEJICIIBI.

41. IlnaHupoBaHWE€ MPOU3BOJCTBEHHON MOIIHOCTU Ha MPEANPUITHUU.
42. CeteBoe IJIAaHUPOBAHUE HA MPEANPUITUU: CYLUIHOCTh, 3aJa4u U
BU/IBI.

43. (OCHOBHBIE DJIEMEHTEI CETEBOM MOJEIH.

44, (OCcOOEHHOCTH MOCTPOEHUS CETEBBIX I'Pa(UKOB.

45. CnocoObl TMOCTPOECHUSI CETEBbIX TIpadUKOB ¢ TpaBWIA MX
MOCTPOCHUS.

46. Pacuer mapameTpoB ceTeBOro rpaduka.

47. PesepBbl ceTeBoro rpaduka: BUABLI U MpaBuia UX NPUMECHECHUS.

48. OnTuMuzaius CETeBbIX MOETIEH.

49. KoMIUieKCHOE TUIAaHMPOBAHUE TIPOM3BOJCTBA M  MaTepHAIBHO-
TEXHUYECKOTO  CHAOXKEHUSI  MPEeANpHUsATAs HA  OCHOBE  CETEBOTO
MJIAaHUPOBAHUS.

50. TIlmanupoBaHWe MPOU3BOIUTEIBLHOCTH TPyAa Ha MPEANPHUSATHU.

51. Tlokazarenu MpPOU3BOAUTENBHOCTU TPYJa HA MPEANPUSTHUH.

52. IlmanupoBanue ¢GoHIA OIUJIATH TPyJa MepcoHaIa MPEeANPUITHS.

53. Crparerndeckoe MIaHUPOBAHUE HA MPEATPHUITHH.

54. OcCHOBHBIE  METOJBl  CTPATETMUYECKOrO0  IJIAHUPOBAHUS  HA
PEANPUSTHH.



55. IlnanupoBaHue ce6GECTOMMOCTH MPOAYKIMU HA MPEINPUITHH.

56. IlmanupoBaHue Pacxo0B MPEANPUATHS.

57. Kmaccudukanuu 10X0I0B MPEATPUSTHS.

58. IlmanupoBaHue AOXOIOB MPEAIPHUSITHUA.

59. IInanupoBaHue ONPUOBUIA TPEATPUATHS.

60. IlmaHupoBaHME€ U pEryJIUPOBAHHE PBHIHOYHBIX II€H MPOAYKIIUU
TIPS ATPUSITHS.

61. IlmaHupoBaHWe MaTEepUATBLHO-TEXHHUYECKOTO  OOecreYeHusi Ha
IpEeANPUITHH.

62. CucreMbl OIEPaTUBHO-TIPOU3BOJCTBEHHOTO  IUIAHUPOBAHUS Ha
IpEANPUITHH.

63. IlmaHupoBaHwe  MNPOU3BOACTBEHHOTO  IHMKIA  JCSITEIHHOCTH
PEATPUSITHSL.

64. ®uHaHCOBOE IUIAHMPOBAHHWE Ha TMPEANPHUATAH Kak (DyHKIUA
yIpaBieHUus PUHAHCAMH.

65. Meroauka pa3pabOTKM OalaHCOBOTO IIaHA MPEANPUSATHS B
cucteMe OH3HEeC-TIIIaHUPOBaHUS.

66. bromxernpoBaHue — MHCTPYMEHT (DMHAHCOBOTO IUIAHMPOBAHHS Ha
pEANPUITHH.
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