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MOJIEJIb ATAIITUBHOI'O MHTEPBATJIBHOI'O ITIPOIrHO3UPOBAHUA
OBBEMOB ITPOJJAXK

A.A. Unbun, B.A. IIBeTKOB

KocTpomckoii rocy1apcTBEHHBIN TEXHOJIOTHUYECKUI YHUBEPCUTET

B pabome npedcmaenen uncmpymenm, no360JSAIOUWUL OCYUWECMBIISMb
NPOSHO3UPOBAHUEe — 00BEMO8  NPOOAdNC HA  OCHOBE  MEXHUYECKO20 U
@PYHOAMEHMANbHO2O AHANU3A C NPUMEHEeHUeM a0anmueHO20 UHMEPBATbHO2O
NPOSHO3UPOBAHUSL, KOJUYECMBEHHO20 — Npeobpa306anuss  Ka4eCmeeHHbIX
Gaxmopos cnpoca, a makice HANLONHCEHUSL YUKTULHBIX 8PEMEHHBIX PSI008.

Knouesvie cnosa: npoecnosuposanue, anaius, cnpoc, mooeib, UHmMepsdl,
ao0anmusHoOCHb, NPOOANCU.

B Hacrosiiee BpeMss MHOTHE POCCHHCKHE KOMITAHMM CTAJKUBAIOTCS C
poOJIEeMON  OIEHKH MapaMeTpPoB OYAYIIEro pa3BUTHS M PHUCKOB, YTO JCiIacT
pa3pab0TKy HOBBIX METOJOB M MOJCICH TMPOTHO3UPOBAHHUS OJHHUM U3
IPHOPUTCTHBIX HANPABICHUH 3KOHOMHKO-MAaTEMaTHYCCKOTO aHaJIM3a PhIHKA U
npeanpusatuii.  OCHOBHBIM  HallpaBJICHHEM B  IUIAHUPOBAHWHM  CBOCH
IIPOU3BOJICTBEHHON JCATCIBHOCTH OHH  CUMTAIOT KPAaTKOCPOYHOE TOUCYHOE
IIPOTHO3UPOBAHKME, OCHOBAaHHOC Ha TPEHJOBOM MOJICIUPOBAHHH, KOTOPOE HE
TaéT TOYHOrO OOBEKTHBHOTO TMPEJICTABICHUSA OO0 OCHOBHBIX IpoliieMax
OyIyIIero pa3BUTHS.

B mHacrosmiel ctaTtee mpeacTaBieHa MOJEIb MPOrHO3UPOBAHHUS 00BEMOB
MIPOJIaK, OCHOBaHHAs Ha KOMOMHUPOBAHWH TEXHHUYECKOTO U (PyHTaMEHTAIBLHOTO
aHajgu3a pPBIHKA, WCIOJB30BAHMM METOJIMKHA HAJIOXKCHHS BPEMEHHBIX PSI0B
HUKJIAIHOTO cripoca u nepeBoja KayeCTBEHHBIX TOKa3aTeeH,

XAPaKTCPUIYIOIIUX PBIHOK, B KOJIMYCCTBCHHBIC ITIOKA3aTCIIM.



Haunbonpmen cnoXHOCTbIO B MPOTHO3UPOBAHUHU OTJIMYAIOTCS (POHIOBBIE
U BAIOTHBIE PBIHKH, TaK KaK Ha HUX €XKCEIHCBHO M €KCUYACHO 3aKITHOYAIOTCS
COTHH M JIaXe THICSYHM KPYIHBIX caeloK. OTCIeIUTh UX BCE HE TPEICTaBIISCTCS
BO3MOXHBIM, TIO3TOMY AHAJIUTHUKH WCTOJB3YIOT IS M3yYEHHUS TaKUX PHIHKOB
TEXHUYECKUN M (DYHIAaMCHTAJIbHBIM aHAJIU3, B COCTABE KOTOPBIX pa3pabOTaHBI
MHO>KECTBO MHJIUKATOPOB M CTPATETHIA.

TexHuuecknii aHanMM3 — MPOTHO3MPOBAHWE W3MEHEHWN B OyayIieM Ha
OCHOBE aHaJiM3a W3MCHCHUH B TPONUIOM. B €ro OCHOBE JICGKUT aHaIu3
BPEMEHHBIX PSA0B — «4apToB» (0T aHrI. chart). [ToMruMo BpeMEHHBIX PSIOB, B
TEXHHYECKOM aHAJIU3€ UCIOJIb3yeTCs HHPOpMAIHs 0 EMKOCTH PBIHKA U JAPYTHE
CTaTHCTHYCCKHC JTAaHHBIC.

dyHIaMEHTaIbHBIM aHAJM3 OCHOBAaH Ha W3YYCHUM (UHAHCOBBIX W
NPOW3BOJICTBCHHBIX TIOKa3aTejied OCHOBHBIX WIPOKOB pBbIHKA, a TaKKe
OCHOBHBIX KOHBIOHKTYPHBIX ()aKTOPOB, BIIUSIOIIMX HA HUX.

3auacTyro pe3ysbTaThl, MOJYyYEHHbIE MPU UCIOIB30BAHUU 3THX METOJOB
aHanM3a phIHKA, MPOTHUBOpEYaT JpYyr Jpyry, IMO3TOMY OOJIBIIMHCTBO
AHAJIMTUKOB MPOTUBOTIOCTABIIAIOT TEXHUYECKUN aHAIU3 (PYHJIAMEHTAIbHOMY U
CTaparoTCs MPUIEPKUBATHCS JIHIIb OJHOTO METO/A.

Jlnst 0ObenMHEHUS METOJOB PBIHOYHOTO aHalu3a B EAUHYI0 CHCTEMY
HEOOXOAUMO HCKIIOYUTh IMOOOYHBIE CXOJICTBA, OTJIAaB NPHOPUTET HamboIee
TOYHBIM HHJIMKATOpaM, a TakXKe BBIJCIUTh U COBMECTHTh Hamboliee BaKHBIC
pa3IUysl, YTO MO3BOJIUT MOJIYYHUTH IIEIOCTHYIO KapTUHY PHIHKA.

Ha pucynke 1 mnpencraBieH ajaropuT™, MO3BOJISIIOIINAN peann30BaTh
JTAHHYIO MOJIETh B IPOTPAMMHOM Cpejie.

Jnst npuMeHeHHWsT MoJenu HEoOXOIWMBI TIEPBUYHBIC JaHHBIE —
MOKa3aTeNd TMpOoJaX 3a  ONpedeNEHHBIM  (KeTaTeNbHO  MaKCHUMAaJIbHO
BO3MOXHBIN) TeproJ BpeMmeHH. Ha mepBoMm »sTame HEOOXoaumMo coOpath
nHMOpMAITNIO, KacaroNIyIoCcs 00bEMOB MPOTAK U OCHOBHBIX (DAKTOPOB BHEITHEN

Y BHYTPEHHEU CPeAbl, KOTOPBIE OKA3bIBAIOT BO3JAECHCTBUE HA TPOJANKU.
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Co6op undopmanuu no 06bEMaM MPoJga) MOXKET OCYIIECTBIATHCS |

® B HATypaJbHOM BBIPOKCHHH — I OJHOPOJAHOW TPOAYKIUHU (TIPSIMO
MPONOPIMOHANIbHAS 3aBUCUMOCTb 00BEMOB MPOAAX PA3NUYHBIX TPYMI
TOBapoB);

® B CTOMMOCTHOM BBIPQKCHHH — JUISI COBOKYIHOCTH pa3HBIX BHUOB
IPOYKITUH.

OcHOBHOM BpeMEHHOU psii GOPMUPYETCS HA OCHOBE COOpPAHHBIX JaHHBIX.

CpencrBamu Excel 3amaércs nBa cronbia (cTpoku):

1. IMocnenoBaTeabHOCTh  MUHHMAJIBHBIX  YpOBHEW  HaOIOICHMUS,
BBIp@KEHHAS BPEMCHHBIMH 3HAYCHHMSAMU (TOJ, KBapTaj, MECSII, JICHB).
Bo3moxHO mprcBOEHUE MOPSIKOBOTO HOMEpA.

2. TlpucBoeHNE MUHHMMAJIbHBIM YPOBHSM HAOIIOACHUS KOJUYCCTBECHHBIX
JTaHHBIX (00BEMOB MPOJAXK), NPEJICTABICHHBIX B YHCIOBOM WM
JICHE)KHOM BBIPA)KCHHUH.

Jlnst Hanbosee TOYHOTO MPOTHO3MPOBAHHS HEOOXOIMMO aHAJIU3UPOBATH
MaKCHMAaJIbHO BO3MOYKHOE KOJIMUECTBO ypOoBHeW HaOmoaeHus. [Iporunos npogax
OpU KOJIMYECTBE MUHUMAIBHBIX YPOBHEW HAOJIONEHHMS MEHBIIEM IIECTH HE
ABIIAETCS 11€J€CO00pa3HbIM, TaK Kak HE NaéT TOYHBIX pe3yibTaToB. B maHHOM
ciiy4ae HEoOXOIMMO OCHOBBIBATHCA MCKIIOYUTENBHO Ha (yHIaMEHTAIBHOM
aHanu3e pbhiHKa. J{7s HanbobIIe JOCTOBEPHOCTH MPOTHO3a CPOK YIPEKICHUS
JOJDKeH ObITh He Ooiyee 1/3 6aspl mporHosa. Hampumep, eciim KOJW4YeCTBO
aHAMM3UPYEMBIX YpOBHEW HAONIOACHHWS paBHO 12, TO MPOTHO3UPOBAHUE
1esecoo0pa3Ho OCYIIECTBIATh He O0Jiee YeM Ha 4 ypOBHS BIEPE.

JIJist HAaTTIATHOCTH UCIIOJIb30BaHUS TAHHON MOJIEH B KAYECTBE MCXOIHBIX
JAHHBIX OBUTM  B3ATHl O0BEMBI  MPOJAX KPYMHOTO  IIPOMBIIICHHOTO
npeanpusitus OAQO «l'anmuuckuil aBTOKPAHOBBIM 3aBOJI» B HATypajlbHOM
BbIpakeHnH. Ha ocHOBe chopMHUpPOBAHHOTO OOIIETO BpEMEHHOTO psifa (Tadum. 1)

mocTpoeH rpaduk mpoaax (puc. 2).



Tabanma 1.
IMoka3atenn 6a30BOro BpeMeHHOI0 psiaa.
Homep O0BéM Homep O0BéM Homep O0BéM Homep O0BéMm Homep O0BéM
MPOIaK IpoIaxK PO PO PO
YPOBHSA () YPOBHS () YPOBHS () YPOBHS () YPOBHI )
1 68 15 103 29 111 43 23 57 58
2 78 16 107 30 122 44 24 58 58
3 91 17 108 31 118 45 25 59 58
4 85 18 97 32 106 46 25 60 68
5 92 19 111 33 104 47 24 61 42
6 92 20 125 34 67 48 42 62 56
7 92 21 113 35 37 49 20 63 65
8 108 22 130 36 19 50 30 64 68
9 99 23 124 37 4 51 43 65 59
10 103 24 133 38 9 52 46 66 64
11 97 25 97 39 15 53 38 67 62
12 99 26 113 40 29 54 51 68 72
13 80 27 123 41 18 55 42 69
14 92 28 133 42 19 56 54 70

OO6miee KOJIMYECTBO YypOBHEH HaOmoneHUs paBHseTcs 68 Mecsiam.

MakcuMalibHBIN TIEpHOJ YIIPEXKACHUS paBeH 22 MecslaM, 4yTo aBisgercs 1/3 ot

yucia 68.
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Puc. 2. Junamurxa pakmuuecxux 06vémos npodasic OAO «I anuuckuii
A8MOKPAHOBDIU 30600
I'padux nuHAMUKE TpoAak, NPEJACTABICHHBIM HA pUCYHKE 2, MaéT
BO3MOXXHOCTh ~ MPOBENCHHUS Tpauueckoro aHajau3a JJs  BBIABICHUS

UHUKJIMYHOCTH CIIPOCA U €r0 XapaKTEPHBIX 3aKOHOMEPHOCTEM.



Jlist Toro 4ToOBl BBIIBUTH LUKIMYHOCTH CIPOCA HA PBIHKE, HEOOXOIUMO
HaWTH TOYKH SKCTPEMYMOB Ha IPEABAPUTEIBLHO Pa3IcIEHHOM HAa PAaBHOLICHHBIC
BpEMEHHbIE Mepuoabl Irpaduke mnponax. Eciv TOUKH SKCTPEMYyMOB HUMEIOT
OJIMHAKOBBIA XapakTep NBWKEHHUSA, (HOPMUPYS TEHICHLHIO, U BbINAJAIOT Ha
paBHO3HAYHBIE YPOBHU HAOMIOACHHUS OOILEr0 BPEMEHHOTO psijia, TO JaHHBIE
TOYKH SIBJIAIOTCS COOTBETCTBEHHO HAyajJOM M KOHIIOM BpPEMEHHOIO IMKJIA
cupoca. Ecnu ke B pe3ysipTaTe rpadMuecKkoro aHajau3a TOUYKU SKCTPEMYMOB He
MOTYT OBITh MPUCBOEHBI PAaBHO3HAYHBIM YPOBHSM HAOIOJEHUS, TO CIPOC Ha
HCCIIEYEMBIN MPOAYKT MPU3HAETCA HEUMKIMYHBIM, a JaJdbHEHIIEE HAIOKEHUE

IMKIMYHBIX BPEMEHHBIX psAIOB He TpeOyetrcs. Ecnum Ha rpaduke mnpopax

O6Hapy)KCHBI MUKIIMYHBIC 3aKOHOMCPHOCTH,

HC ABJIAOIIHUCCA IIPU3HAKOM

MUKINYHOCTHU CIIpocCa (T.K. OTCYTCTBYCT TGHJIGHIII/ISI), TO JaHHBIC

3dKOHOMCPHOCTH IIPU3HAKOTCA 3KCTPECMYMaMH LIUKIIA.

B pesynbraTe rpaduueckoro aHamuza (akTHYECKOW JTMHAMUKH TPOJIAXK
OAO «Tl"anuuckuil aBTOKPAHOBBINA 3aBOJI» CIPOC HE ObUT MPU3HAH LUKIUYHBIM,

OJHAKO OBUIH BBISBJICHBI TOYKH 3aPOKICHHUA HHKHH‘IHOﬁ 3aKOHOMCPHOCTH,
OTMCYCHHBIC Ha PUCYHKC 3.
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Puc. 3. @axmuueckasn ounamuxa npooasic OAO «l anuuckuii aBmoxkpanoswlil
3a600». Touku 3apodicoenus yukia
Taxkum 00pa3oM, MEPHOOM ITUKINYHOW 3aKOHOMEPHOCTH SIBISCTCS TOJI,

SHBApPb K€ ABJLICTCA TI'OAOBBIM HHUKIMYHBIM IIMKOM CIiajga, CJICAO0BATCIbHO, IJIA



JAJIbHEUIIErO aHaymsa HE00X0IUMO U3Y4YUTh BHYTPULIUKINYHBIC
3aKOHOMEPHOCTH C IMMOMOUIBIO HAJIOKEHHSI TOJTOBBIX BPEMEHHBIX psAIOB. /[aHHbBIN

MeTOJ] u300paxEH HA pUCYHKE 4.
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Puc. 4. I'papuueckuii ananus 6HyMpUYUKIUYHBIX MEHOEeHYUL MemOoOOoM
HANOJHCEHUSL BPEMEHHBIX PAO08

B pesynbrate rpaduyeckoro aHaiuza BHYTPUIUKIUYHBIX TEHICHIIUN
ObLy1a BBISIBJICHA OJIHA SIBHASI 3aKOHOMEPHOCTh: POCT 00BbEMOB MPOIAXK B TEUEHHUE
I, 2 u 3 ypoBHeil HaOmoneHus. Takum o00pa3oM, CylIecTBYeT OOJbIIas
BEPOSATHOCTh UCKITIOYUTENIBHO MOJOKUTEIFHON TEHACHIIMM B MEPUOJ C SHBAPS
110 MapT €KEroHo, T.¢. B (heBpasie 00BEM Mpoaax J0JKEH ObITh OOJIBINE, YEM B
SHBape, a B MapTe — OoJiblie, 4eM B (peBpae.

Jlanee He0OXOAUMO OTCICIUTH TEHACHIINIO, CHOPMUPOBABIIYIOCS B
ONMKaWIIMl K TPOTHO3Y BPEMEHHOW psA M O003HAYUTH TPAHUIIBI Pa3BUTHUSA
naHHoW TeHaeHIMU. JIist 3Toro o603HAYMM Ha Tpaduke MpoAaX IMOCISTHUN
TpeHZl, CPOPMUPOBAHHBIA COOTBETCTBYIOIIUM MHUHUMYMOM U MaKCHUMYyMOM,
MpoBens JIBe MapajuieiabHbie TuHUU. Ha rpaduxe mpomax, n3o0pakx€HHOM Ha
PUCYHKE 2, BHJHO, YTO TOCJEAHWA TpeHJ QGOpPMHUPYETCSI B MHHUMYME,
pacnojioxkeHHOM Ha oTtMmeTke sHBapb 2009 rona. IlapamnenbHbld MaKCHUMYyM
JTaHHOW TeHJCHIWH 3aduKcUpoBaH Ha oTMeTke aAckabpp 2010 roma. Takum

00pa3oM, Ha OCHOBE HMEIOIIMXCS JaHHBIX MOXHO H300pa3uTh BOCXOJSIITUN



KaHan ABWKEeHUS 00BEMOB mpoaak OAQO «["annuckuil aBTOKPAHOBBIM 3aBOMI,

YTO U MPEJICTABIICHO Ha PUCYHKE 5.
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Puc. 5. Ananuz 06vémoe npooasic Ha 0OCHO8e MPEHO0BbIX KAHALO8 OBUNCEHUS

Taxkum

obOpazom,

TEXHUYECKUU

aHaJIn3

00BEMOB

npogax OAO

«["anmuackui aBTOKpaHOBBIﬁ 3aBOA», HpOI/I?,Be,ZIéHHBIﬁ Ha OCHOBC Fpa(l)I/I‘leCKI/IX
HHAUKATOPOB, CBUACTCILCTBYCT O CIICAYIOIICM:

1. B mannbiif MOMEHT nIpeobiiaiaeT BOCXOAAIINN TPEH B y3KOM KaHale.

[Tporuo3 00BEMOB MPOJIaXK B CEHTAOPE HAXOAMTCS B IHama3one 55-85.
[Iporuo3 00BEMOB MpoIaXK B OKTSIOpE HAXOAUTCA B AHanazone 57-87.

2.
3.
4. TIporHo3 o0BEMOB MpoAax B HOSOPE HAXOAUTCS B Auarnasone 59-89.

5. Ilpornos 06BEMOB MpogaX B AeKaOpe HaXOAUTCs B auama3zoHe 61-91.

Texaudyecknii aHanM3 BBIAAET MPUOIUZUTEIIHHBIC

pe3yibTaTel U

rpadudeckuii nuana3oH MPOTHO3UPOBaHUSA. Ero OCHOBHOM IEIBIO SIBISETCA
BBISIBJICHHWE OOINIMX TEHACHIIMH M 3aKOHOMEPHOCTEH, a Tak)Ke OIpeesiCHHe
MAaKCHMAaJIbHBIX TPAHUIL IPOTHO3UPOBAHMS B paMKaxX TEKylled TeHAeHUuu. Jis

YBCIMYCHHUA TOYHOCTH HCO6XOI[I/IMO HCIIOJIB30BATh IIPOTrHO3UPOBAHUEC C

IMOMOIIBIO aJANITUBHOM MOJENN bpayHa U KOppEKIIMK HA OCHOBE KaU€CTBEHHBIX

MOKa3aTesed peIHKa.

AnmantuBHass Mojaenb bpayHa oTiMyaeTcs OT JAPYTruX adalTHUBHBIX

MOI[GJ'ICﬁ 0COOBIM  MEXaHHU3MOM HpI/ICHOCO6HeHI/I${ K HOBBIM JaHHBIM.



OCOOEHHOCTPIO JAaHHOW MOJEIM SABISIETCS TaKKE€ KOPPEKTHPOBKAa €€
apamMeTpoB € MOMOIIbIO KO3(P(PUIMEHTa ITUCKOHTUPOBAHUS, OTPAXKAIOILIETO
OOJIBIIIYI0 CTENEHb JOBepUsi K Oojee MO3AHUM JaHHBIM. Takum o0pazoMm,
aJanTUBHAS MojeNb bpayHa npumaét O0abIInii BeC MOCIESTHUM HAOIIOACHUSM.

Hcxonuelii BpeMEHHOM psjx  coaepkuT 68 ypoBHEW HaOmoAeHUs
UCCJIeyeMOT0 NTOKa3aTes, MPeJACTaBICHHbIX B Tabauue 1.

Bocnone3yemcsi cxemMoil amanTUBHOrO NpOrHo3upoBaHus. HavanbHble
OLICHKH IapaMEeTPOB MOJYYUM MO NEPBBIM ISATH TOYKAM MPHU MOMOIIM METOAA

HAMMEHBIIINX KBAJIPATOB MO (OpMYyJIaMm:

_ E{t_ fep ::'”IrL-L'-':t:I_ Yep :'

a; = : , 1

! (- top) (1)

dp = ycp_ ai * tcp ) (2)

rie dp M @ - HadaJbHbBIE NApaMETPhl MOJEIH, Y., — CPEIHEE 3HAYCHHE

HCCIICAYCMOT'O ITOKA3aTCJIA, r — HOMCD Ha6J'IIO}ICHI/ISI, t.:p - CpCaAHCC 3HAYCHUC

CYMMbI HOMEpOB HaOiromenus, V(t) - (akruueckoe 3HAYEHHE HCCIECIYEMOTO
TIoKa3aTellsi, COOTBETCTBYIOIIETO HOMEPY HAOIIOICHHUS.

Takum obpaszom Y., = (68+78+91+85+92)/5 = 82,8=83 (1.k. uccueryemslii
nmapaMeTp MMeeT HaTypaibHOe 3HaueHue), t, = (1+2+3+4+5)/5 = 3, ouenka
HavaJ bHBIX 3HAYCHUH TTapaMeTPOB MOJICIIH TpECTaBlIcHa B TaOIHIIe 2.

Ta0muna 2.

OneHka HAYAJbHBIX 3HAYCHUH MAPAMETPOB MOJEJIH.

t y(t) | t—ty, | =t | y(t)=Yo | (t—t)* (1) —Ve)
1 68 -2 4 -15 30

2 78 -1 1 -5 5

3 91 0 0 8 0

4 85 1 1 2 2

5 92 2 4 9 18
15 414 0 10 0 55

B cootrBerctBMM ¢ Qopmymamum 1 w 2, a TakKe JaHHBIMH,

npcacTaBJICHHBIMU B Ta6nnue 2, BbIYUCIIUM HGO6XOI{I/IMBIC nmapaMeTpsbl dp U aj.
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g = T(t—tg)o(vit) - vg)
L T(t— tep)

=55/10=5,5~6, 3)

a =Yp—a1*t, =83-55*3=83-16,5=66,5=67, 4)
C wucronp30BaHWEM TapaMeTpoOB dg M @; Mo Mojaenau bpayHa Haxoaum
IPOTHO3:

Yy (tk)=ap(t)+a; (t)Kk. (5)
rae Y, (t,k ) — mpornosnoe 3Hauenue, ao (t) um a; (t) — mapamerpsl Mozeny,
COOTBETCTBYIOIIHE HOMEPY YPOBHS HaOmoAeHus t , K — mar mporHo3upoBaHusI.

PacuérHoe 3HaueHHe SKOHOMHYECKOro nokasatens Y, ( t,K ) cpaBHnBaercs

¢ ¢aktuueckum y (1) u BBIYMCIAETCS BeIMUMHA WX pacxoxaenus e (t + 1).
[Tpu k = 1 umeem:

e(t+1)=y(t+1)—y,(t+1). 6)

Oram 4. B COOTBETCTBUH C 3TOM BETHUYNHOM KOPPEKTUPYIOTCS ITaApaMeTPhI

mojenn. B wmogenn bBpayna MopuduKaius OCYIIECTBISCTCS —CIIEIYHOIINM

obpazom:

8 (t)=ao(t-1)+a(t-1)+e(t)(1-5), )

a(t)=a (t-1) +e(t)(1-4), (8)

riae ff — ko3 GUIMEHT TUCKOHTUPOBAHUS JTaHHBIX, M3MCHSIOUIUICS B Tpeaeaax

or 0 mo 1, xapakTepusyeT OOCCIICHECHHE IaHHBIX 3a CIMHUILY BPEMCHH U

OTpaXkaeT CTENeHb JOBepUs Ooyiee TMO3AHUM HaOMoAcHHUAM. JlaHHBIH

MOKa3aTeyib  ONpEACHACTCS  HWTEPATUBHBIM  MyTEM, T.€. MHOTOKPATHBIM

MOCTPOCHUEM MOJEIH MPH Pa3HbIX [ W BHIOOPOM HAMIYYIIETO 3HAYCHUS MPHU

MHHUMAJIbHOM  CTaHAApPTU3UPOBAHHOW  OINMOKE  alNIpOKCHMalMu Sy,

HCUYHUCTIsIeMOH 1o hopmyire:

T(yt)— w )2
= | , ©)

n-—2
r7ie 11 — YUCJIO YPOBHEN HAOMIOEHNUS, B HAIEM ciydae 68.

[Tapametp crnaxuBanus f = 0,29 (T.K. npu HEM CTaHIAPTU3UPOBAHHAS

omuOKa amnmpoKCUMaluM MHUHUManbHa, Sy = 14,48). Ha mociegmem miare
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HOJIy4eHa MOJETb Y (n+ k) = 67 + 3*K. [IporHO3HbBIE OIIEHKU 1O 3TOWH MOJENH
MOJTy4arOTCsl TOJCTaHOBKOW B He€ 3Hauenudd K = (1,2,3,4,5...16). Tlporuo3s
paccuutan Ha 16 mepuonoB a0 koHma 2012 roga. B Tabnuie 3 mpuBeaeHbI
PE3yNIBTaThl TPOTHO3UPOBAHUS.

Tabmuma 3.

ToveuyHblil Nporuo3 no moaeau bpayna.

YpoBeHb t y (t) 6wm. Y, (1) 6 wm.
cen.l1 69 NPOCHO3 70
OkKT.11 70 NPOCHO3 73
HOs. 11 71 NPOCHO3 77
nek.11 72 NPOCHO3 80
siHB. 12 73 NPOCHO3 83
des.12 74 NPOCHO3 86
map.12 75 NPOCHO3 89
amnp.12 76 NPOCHO3 93
Mmai. 12 77 NPOCHO3 96
UIoH. 12 78 NPOCHO3 99
utoj. 12 79 NPOCHO3 102
aBr.12 80 NPOCHO3 105
ceH.12 81 NPOCHO3 109
OKT.12 82 NPOCHO3 112
HOs.12 83 NPOCHO3 115
nek.12 84 NPOCHO3 118

PesynpraToM TpUMEHEHHS ANAaNTUBHONM MOJENH TMPOTHO3HPOBAHUS
bpayna cran mnporno3 Ha 16 maroB Bmepén. OnHako [aHHBIA MPOTHO3
VYUTHIBA€T JIMIIb OOIIYyI0 TEHJICHIMIO, 4YTO HaOMIOAaeTcss B  MPSMOUN
BO3pacTaloUIel NOCIeI0BATEIbHOCTH MTPOTHO3HBIX JAHHBIX, U HE MPUHUMAET BO
BHHMAaHUE CTaHJApPTHbIE OTKIIOHEHHWS, BBISIBICHHBIE B aHAJIN3€ BPEMEHHBIX
(romoBBIX) PsAAOB, M300pakEHHOM Ha pucyHke 4. [lanHbli (akTop cBszaH ¢
nokazatesieM K,  3HaueHWss ~ KoToporo W (QOPMHUPYIOT  JAHHYIO
MOCJICIOBATENBHOCTD. J[JI1 TOTrO 4TOOBI aganTHPOBATh MOJEIh IO MTOCTOSTHHO
M3MEHAIONINECS 3aKOHOMEPHBbIE YCIIOBUSI BHELIHEW Cpelbl, pacCuUTaeM

napaMeTp K ¢ ya€ToM peTpoCIIeKTHBHBIX KOJIeOaHH HA0JI0IeHUH 110 (hopMyIie:
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¥ _L
ki = ki + (—Jr:‘:’l (10)

rne Ki — 3HadeHue mapamerpa K B ucclieyeMblidl MEpPHOA MPOTHO3UPOBAHHS.
[lepBeiii nepro nporuo3upoBanus Ky = 1;

Pi — daktuueckue 3HAYEHHS HCCIEAYEeMOTO TOKazatens (B JaHHOM
ciydyae, 0OBEMOB MpOAaX) B AHANOTMYHBIX MEPUOAAX PETPOCIEKTHUBHBIX

BPCMCHHBIX PAOOB, N - KOJIM4eCTBO PETPOCICKTHUBHBIX BPECMCHHBIX PSAAOB,

Py

B BBIPAKCHUU T 3HAK «» onpeaCIsACT HAIIPABJIICHUC IBUXKCHUSA

i—1

Tpenaa. Takum obOpaszom, eciau P; > Pj.1, To ctaBuTcs 3HaK «+», ecnu Pj < Pjq,

Py
CTaBHUTCS 3HAK «-», eciu ke P; = P4, BeIpakenue * . IPUHAMAECT 3HAYCHHE
i—1

0. Takum 0Opa3oM, Ha ocHOBe GopMyJbl 12 paccunTaem 3HaYeHHs mapamerpa K
nisi 16 maroB mporHo3upoBaHuda. [Jns  aHanu3a BO3BMEM  CIIEAYIOUINE
BpeMmeHHble psanbl: 2006, 2007, 2009 u 2010 roma. 2008 roa oTpaxkaeT
MOCJIEICTBUS SKOHOMHYECKOT O KpH3uca, 4TO HE ABJISIETCS
CTaHJAPTU3UPOBAHHBIM OTKIOHEHHEM. 2011 rox He sBisSeTCS 3aKOHYEHHBIM

BpPEMEHHBIM psi/IoM. BeiOpaHHbIe BpeMEHHBIE PSbl H300paKeHbl HA PUCYHKE O.

140 O0BEM mpoaak
120 (furr.) A /\I{_._
™~

100
80 =4—2006r04
60 =li=2007 rop,
40 / 3 |1 v L «=2009 rop,
20 LT T A T e e e 2010102
0 N /( ‘ | Hab.Tr0eHAS

S & & & & F oL &

2 2 2 K9 O '8) 3 o 9 o

& N&Q &8 AN & S & & &\@

Puc. 6. Ombop épemennvix psoos 0Jisi 8bIMUCAEHUS OUHAMUYECKO20 3HAYEHUS]
napamempa K .
B Tabmume 4 mnpenacraBlIeHBI PE3yNbTaThl PAcyeTOB JUHAMHYECKOTO

3Ha4YeHMs mapamerpa K.
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Tabmuua 4.
PacuéT 3HauyeHmii napamerpa K.
BpemeHnHoM psin
Vposerh i K 1 psan 2 psin 3 pan 4 psn + P i
(2006 ron) | (2007 rom) (2009 ron) (2010 ron) P._,
P; Pi-1 P; P-1 P; P-1 P; pP-1

ceHTs0pp | 1 1 99 - 113 - 25 - 58 - -
okTsi6ps | 2 | 1,55 | 103 | 99 130 | 113 25 25 58 58 2,19
HOS0pb 3108 97 | 103 | 124 | 130 24 25 58 58 -2,86
nexkabps | 4 | 2,09 | 99 97 133 | 124 42 24 68 58 5,02
SIHBaph 5| 167 | 68 99 80 133 4 42 20 68 -1,68
deBpans | 6 | 3,18 | 78 68 92 80 9 4 30 20 6,05
MapT 7 1453 ]| 91 78 103 92 15 9 43 30 5,39
amnpeib 8 | 530 | 8 91 107 | 103 29 15 46 43 3,11
Maii 9 | 546 | 92 85 108 | 107 18 29 38 46 0,64
HIOHBb 10 | 584 | 92 92 97 108 19 18 51 38 1,50
HI0JIb 11 | 6,22 92 92 111 97 23 19 42 51 1,53
agryct | 12 | 7,38 | 108 | 92 125 | 111 24 23 54 42 4,63
ceHTsiOp» | 13 | 745 | 99 | 108 | 113 | 125 25 24 58 54 0,30
okTssOps | 14 | 8,00 | 103 | 99 130 | 113 25 25 58 58 2,19
Hostopr | 15| 7,29 | 97 | 103 | 124 | 130 24 25 58 58 -2,86
nexkabpp | 16 | 8,54 | 99 97 133 | 124 42 24 68 58 5,02

Tenepb 3aMeHHUM mapaMeTpbl K , HCIIOIB3yeMbIe B CTAHJAPTHOW MOJIEITH
nporHo3upoBanusi bpayHa Ha Te mapaMeTphl, KOTOpbIe OBUIM TMOJYYEHBI C
noMoIbio popmyssl 12 1 mpon3BeaéM TOUCUHBIN TPOTHO3 Ha 16 m1aror Brepé,

IpeCTaBICHHBIN B TaOauUIIE 5.

Tao0mumna 5.

YpoBeub | t |y (t)swm | ag ay Yo (1)swm. | e(t)swum. | K

A B C D F G H J

cen.11 | 69 | npocnos 70 1
okt.11 | 70 | npocno3 72 1,55
Hosi.11 | 71 | mpocnos 70 0,83
nex.1l | 72 | npocnos 74 2,09
gaB.12 | 73 NPOCHO3 12 1,67
des.12 | 74 | npoenos 77 3,18
Map.12 | 75 | mnpocnos 81 4,53
anp.12 | 76 | mnpocno3 84 5,30
mait.12 | 77 NPOCHO3 84 5,46
noH.12 | 78 NPOCHO3 86 5,84
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Oxonuanue maobauyvt 5.

A B C D F G H J
uon. 12 | 79 NPOCHO3 87 6,22
asr.12 | 80 NPOCHO3 91 7,38
cen.12 | 81 NPOCHO3 91 7,45
okT.12 | 82 NPOCHO3 93 8,00
HOs.12 | 83 NPOCHO3 90 7,29
nek.12 | 84 NPOCHO3 94 8,54

Takum O6p2130M, MBI ITOJIYUHUIIN HauoOoJiee BepOHTHBIﬁ TOYCYHBIM IMPOTrHO3
npoaax Ha 16 MCCALICB BHCpé}l, y‘{I/ITBIBaIOH_II/Iﬁ CTJIAXKCHHBIC 3aKOHOMCPHBIC
KoneOaHus CIIpoCa U TCHACHIIUU PBIHKA. Fpa(bnqecm/l IMPOTrHO3 IPCACTABJICH HaA

pPHUCYHKE 7.

100

90

06bEM |

L Ll

80

npopa (wr.)

A

70
60

ol A |

50

AA/7'"\

/.,, oA

40

Al

LA

/)()"V"

\""

O6bém npogank

30

'V/ b

MporHos

20

\

10 YposeHb
wabnogexns
0 ST e Pt e e o R e =1 ——t——— T 1
,Qq 9") 9‘3 Q.Qq ,\’0 QQ \bQ 1\,& \'0 Q'»Q Q}'\- Q\ g ‘\.\,’\/ \:‘r Q.\"\, Q;Qr Q'L Q‘-\’m 9._»'\' ‘;}:11 Q:'\’}
‘x:b & & @ q@ & @ ® & L & ° “:b & z TP P&

Puc. 7. Pe3ynomam annpokcumayuu u npo2HO3Upo8aHUs No
Mooughuyuposannou adanmusnou mooenu bpayna.
WurepBanpabiii iporao3 U ( K ) cTpouTtcs Ha OCHOBE JOBEPUTEIHLHOTO

HWHTEpBaJIa, HCUHUCIIIEMOTO 110 hopMyJIe:

(N+k— tcpjz}

1
U (k)—SytaJ1+;+ { ST (11)

rnie N - aumuHa BpeMeHHOTO psifa, U, — TaOJIMYHOE 3HAYCHHE KPUTEPHs

CTBIOI[CHT& C 3aJaHHBIM YPOBHCM 3HAYHMMOCTH Q, tcp — CpPCOHCC 3HA4YCHHUC

dakTopa «BpeMs».
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Ha ocnoBe ¢opmynbl pacuéra qoBeputeabHoro nuteppana (popmyna 11)
U JIaHHBIX, MOJYYEHHBIX B pE3yJbTaT€ TOYEYHOIO aHalu3a, MPOU3BENEH
MHTEpBAIBHBIA ITPOrHo3 npoaax OAO «['anumucknii aBTOKpPaHOBBIM 3aBOA» Ha
16 mporHo3upyeMbIX HIaroB MpU 3HAYEHUU CTaHAAPTU3UPOBAHHON OLIMOKU
anmpokcumaruu paBHoMm 14,48. Ina moctpoenus 90%-oro noBEpUTEIBHOIO
MHTEpBaJa UCIOIb30BATIOCH TAKXKE TaOJIMYHOE 3HaueHue Kputepus CThIOIEeHTA
1,6686 mpu uyucne creneHed cBoOonbl 65 u ypoBHeM 3Haummoctu 0,1.
Pe3ynbpTaThl pacuéra 1OBEPUTENILHOIO MHTEpBala MpeacTaBieHbl B Tabuuue 6.
[6]
Tabnuua 6.

Pacuér 1oBepUTEIBLHOI0 HHTEPBAJIA IPOTHO3UPOBAHMS

O Nkt | k) | 14 S (RS T
cp ( cp) N Z{:t . tcpjﬂ ( )

A B C D E
1 35 1190,25 1,03 24,87
1,55 35 1228,34 1,03 24,89
0,83 34 1178,81 1,03 24,87
2,09 36 1266,49 1,03 24,91
1,67 35 1236,81 1,03 24,89
3,18 37 1345,43 1,03 24,94
4,53 38 1446,02 1,03 24,99
5,30 39 1505,72 1,04 25,01
5,46 39 1518,26 1,04 25,02
5,84 39 1547,61 1,04 25,03
6,22 40 1577,88 1,04 25,05
7,38 41 1671,16 1,04 25,09
7,45 41 1677,20 1,04 25,09
8,00 42 1722,36 1,04 25,11
7,29 41 1663,61 1,04 25,08
8,54 42 1767,47 1,04 25,13

WNuTepBansl mpOrHO3UPOBAHMSI, PACCUMTAHHBIC B TaOIUIE 6, MO3BOJISIIOT
ONpPEAECINTh HH)XHUE W BEpPXHHE TPaHULbBl JOBEPUTEIIBHOTO HHTEPBAJIA

IIPpOrHo3a. HCCMOTp?I Ha TO, 4TO OCHOBHBIM IIOKAa3aTCJICM IIPOTHO3HMPOBAHUA
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SIBIISIIOTCS TAaHHBIC, MPEICTaBICHHBIC B HAaTypajibHOM BhIpakeHun, U ( t ) He
OKPYIJIAIOTCS B OOJBIIYIO CTOPOHY, TaK KAk SIBJIAIOTCS MPUOJIU3UTEIbHBIMU
3HAUEHUSAMH NPOrHo3Horo ¢ona. Takum oOpa3oM, Ha OCHOBE BCEX
BBIIIEU3JI0KEHHBIX HaOMI0AeHUN (opMUpyeTCs OOIIMI TEXHUYECKUU MPOTHO3
00BEMOB MPOJIaXK, IPEACTaBICHHBIN B Ta0auIE /.
Tabmuna 7.
IIporno3 00bémoB npoaaxk OO0 «I'anu4ckuil aBTOKPAHOBBIH 3aBOI» 10

nexadps 2012 roga mo craHAapTHOMY MHTEpPBAJYy.

JloBEpUTEIBHBI UHTEPBAI
Ton Mecsn | Illar ToueunbIi nporuosa (90%)
IPOrHO3 (IUT.) Hwoxnsis Bepxusis
rpanuia (mr.) | rpanuna (IiT.)
A B C D E F

2011 | Centsa0pb 1 70 58 83
2011 | OxkTtsa6pb 2 72 59 84
2011 | Hos6ps 3 70 57 82
2011 | JlexabOpb 4 74 61 86
2012 | SluBaph 5 72 60 85
2012 | despann 6 77 65 90
2012 Maprt 7 81 69 94
2012 | Ampenb 8 84 71 96
2012 Maii 9 84 72 97
2012 Wronb 10 86 73 98
2012 Uronp 11 87 74 99
2012 | Asrycr 12 91 78 103
2012 | Cents106pnp | 13 91 78 103
2012 | OxkTtsa6pb 14 93 80 105
2012 | Hos6ps 15 90 78 103
2012 | Jlexabpb 16 94 82 107

Ha nannoMm stamne nmoctpoeH nporao3 o0sEMoB mpogax OAO « anumdckuit
ABTOKPAHOBBINM 3aBOA» IO aJalTUBHOW MoJenu bpayHa ¢ y4€TOM Cria)K€HHBIX
KoJeOaHMii, BBIABICHHBIX TPHU HAJOKCHUH BPEeMEHHBIX psigoB. Ha pucynke 8
M300pKEH WHTEPBAI MPOTHO3WPOBAHUS, B KOTOPBIA YKJIAABIBACTCS KaHAI

JBUKEHUSI, N300pakEHHBIN Ha pucyHke 5. Takum oOpa3om, MpOrHo3 rOBOPUT O
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CIEpPKAHHOM pOCTE OOBEMOB NPOJAX, OAHAKO B JAaHHOM IIPOTHO3E€ HE
YUYUTBIBAIOTCSI BPEMEHHBIE ITOTPEIIHOCTA M BO3MOXKHBIE BAapUAHTBI Pa3BUTHS
COOBITHI, TaKMX KaK BTOpas BOJIHA PELECCMH HKOHOMHYECKOTO KpHU3HCA,
BIIMSIHUE KOTOPOrO0, HECOMHEHHO, HETaTHBHO OTPA)XaeTcs Ha AEATEIbHOCTHU
OAO «l'annuckuii aBTOKPAHOBBIM 3aBOJ», NMOATBEPKIACHUEM YEMY SIBIISIETCS

nokazatenau 00bEmMoB npoaax 2008 rona.

120

06BEm npogax
(wT,)
100 | | ‘ | ‘ | | ot
80 | SR T 5. < S [ L g
Pl 06bvém npogax

60 - epXHAA rpaHMLa

nporHoza
- | — - HWHa8a rpaHuya

40 ; — AN ! ; — — : —
| f ke nporHosa
L - MporHos

YpoBeHb
Habnwogexnua
0 ; 7 ; ; ; ; T ; T T T T — T ; T

R I I B S S N, TG T, SR, S S T U UK S S,
FF SRS
R AR S

q@\"" &x\"\’ Qo“"» @*“b"\ ‘b,bq"\' @,;;x* ‘»@\. & Q\oq:-\’ Qg@'-\’ @,Q"\’ @;@’ \@\"" &Q’ %oq?’
Puc. 8. Unmepsanvuwiii npoeros npodasxc OAO «I anuuckutl asmoxkparHoewlil
3a800», nocmpoeHublll no modeau bpayna.

Cripoc — OCHOBOIIOAraOIMINK KOMIIOHEHT PhIHKA TOTO WJIM MHOTO TOBapa
K ycnyrd. VIMeHHo oT XxapakTepa JaHHOTO KOMITOHEHTa HAIpPSIMYIO 3aBUCUT U
00BéM mpopax. Crpoc xapakTepuszyeTcs YeThIpbMsI OCHOBHBIMHU (haKTOpaMHu:
€MKOCTh pBIHKA (CIIpoca), UKINYHOCTh U JUHAMUKA U3MEHEHUM, 3J1aCTUYHOCTD
crpoca M cTeneHb quddepeHImanum.

Jnga  ydu€ra  KayeCcTBEHHBIX  MOKa3aTeliel chmpoca B MOJIENH
MIPOTHO3UPOBAHUS 11€JIeCO00pa3HO Mpeo0pa3oBaTh WX B KOJIMYECTBEHHBIC U
00BEIMHUTH B €IMHON OIICHOYHOM cucteme. Takoe mpeoOpa3oBaHHUE MO3BOJIUT
chopMHpOBaTh NIEPEUCHb CUTYAIM TPU PA3TUYHBIX KOMOMHAIUSX OCHOBHBIX
XapaKTEPUCTHUK CIIPOca.

OneiTHEIM ~ TIyTEM  OBUTO  BBISIBICHO, YTO TIPH  ONPEACIEHHBIX

COBOKYIIHOCTSIX XapaKTepUCTHK CIpOca, I[OKa3zaredu OO0BEMOB MPOJAK
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OTKJIOHSIOTCSI OT TPOTHO3a C KAX/BIM MOCIEIYIOIIUM NEPUOAOM YIPEXKIACHUS C
PAa3JIMYHON YBEJIMYUBAIOIIEHUCS CUIION.

IIpencraBieHHass B cTaTbe MOAEHb TPEXMEPHOTO aHajam3a CIpoca
MO3BOJIIET KOPPEKTUPOBATH MHTEPBAI MPOTHO3UPOBAHUS, MPEOOPa30BbIBasi €ro

B pacmeHIOIHHfICH C KaXXJAbIM IICPHUOAOM YIIPCIKIACHMA NHTCPBAJI.

A
3
o MoKazarens OTHOCHTENLHOM
£ EMKOCTI PbIHKE (BENMYMHDL
) / \
S cnpoca)
xX
=
1

I

I

]

I

I

. ) AN ol
S e 17

.57 g

FnarRe R PR R ) /

[
[
I
- T
|
I 1 ’
@\ : s 3NacTMYHOCTB
7/
- 1 |7 cnpoca
4
7/
/7
\' Z 7
&
o MokasaTens crenexw
@‘t‘ peakuum cnpoca Ha
\>‘?‘ WN3MEHEHNUA OCHOBHBIX

hyHAaMBHTANLHLIX
haxkTopos (UeHa, Aoxoq
ap.)

MokazaTens cunbl QUHAMHKK
xonebaHnit 1 YPOBHA
UMKNWM4HOCTW CNpoca.,

Puc. 9. Tpéxmeprnas mooenv. Ananusz cnpoca.

Monenp TpéxmepHOro aHanmsa crupoca (puc. 9) mpencraBiseT COOOM
CTPYKTYPUPOBAaHHOE HCCIICIOBAaHWE OCHOBHBIX IOKa3aTeliel CIpoca, KOTOpOe

MIPOBOJIMTCSI HA OCHOBE M3MEPEHUS TPEX MOKa3aTeeH:
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1. DnacTUYHOCTH CHpoca — 3TO MOKa3aTelb, MO3BOJISIONIUA M3MEPUTH
CTEMEHb PEaKklMM TMOKYIAaTells Ha U3MEHEHUE II€H, YPOBHS J10XOJIOB
WM IPYTUX (PAaKTOPOB.

2. EMxocTh  peIHKA — 9TO  TOKa3aTeldb  COCTOSHUS  DBIHKA,
XapaKTEePU3YIOMIMN TMOTEHIMAJbHO BO3MOXKHBIM 00BEM Mpoaax
OTIPENICICHHOTO0 TOBapa Ha PBIHKE B TEUCHHE 3aJaHHOTO TMEpHOjA.
EMKOCTh pBIHKA HMMEET TEHJEHIHMIO K POCTY, K CHIKEHHIO MWIIH
OCTa€TCA HEU3MEHHOM.

3. HIMKIUYHOCTH crpoca — 3TO PETYJSPHO MOBTOPSIONIUECS BO BPEMEHU
U3MEHEHUS YPOBHS, BEKTOPa, CKOPOCTHU U XapaKTepa ero pa3BUTHS.

Kpowme BrIenepedyncieHHbIx (HakTopoB, OOJbIIOE 3HAYCHHE B JAHHOU
MOJENH NpUaaéTcs U cTenenu nuddepeHnnanuu. ITOT mapaMeTp UCIOIb3yeTCs
pu GOPMUPOBAHUHU BBIBOJIOB 10 TPEXMEPHOM MOJICNIM aHAIN3a CIIpoca.

DIacTUYHOCTh CIpoca, HCMojb3yemas B jgaHHOH Mogaenu (puc. 10),
noJipa3iesieTcsl Ha HECKOJIbKO BUIOB:

1. DnacTUYHOCTH crpoca Mo IEHE.
2. DMacTUYHOCTH CIPOCa MO JTIOXOAY.
3. IlepekpécTHas F1aCTUIHOCTD.

BbiGop  KOHKpPETHOTO  BUAQ  DJIACTUYHOCTH  OCYIIECTBISIETCS B
3aBUCUMOCTH OT XapakTepa ToBapa. Yaie BCEro MCIHOJIb3yeTCs 3IacTHYHOCTh
crpoca IO IIeHe, OJHaKo HauOosiee 3(P(DEKTUBHBIM, 1O MHEHHUIO aBTOpa,
ABISAETCS pacd€T BCEX BUJOB OJIACTUYHOCTH W BBIYHCIECHHUE CPEIHETrO
apuPpMETHIECKOTO.

DNacTUYHOCTH CIIpOca M0 IieHe onpenenseTcs mo Gopmye 12.

gD — AQ=0Q2-Q1| |AQ%
Flap=P2—-P1l |AP%

(12)
rae Q — cnpoc (konmnyecTBo); P — 1ieHa.
B 3aBucumocTu ot 3Hauenus kodpdurmenta Ed paznugaror:

v’ COBEPINEHHYIO HEANNACTHIHOCTD (K03 durinent Ed = 0);
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v’ HeanacTHuHbIN cripoc (koaddumment |Ed| < 1);

v’ crpoc, UMEIONINI eIMHUYHYIO 2IaCTHIHOCTH (Koadduiment |Ed| = 1);
v’ snactuunbii cipoc (kod¢pdunuent [Ed| > 1);

v/ COBEpIIEHHO AJIACTHYHBIN cripoc (kodh¢unuent [Ed| = 6eckoHeuHOCTH).

0 1 "
OTHOCUTENbHLIN NokasaTenb / snaCTMq HOGTE Cnpoca

ko3 pulmeHTa
BnacTUYHOCTU (eAUHNYHasA
3MacTUYHOCTb)

Puc. 10. Ocv X. dnacmuunocms cnpoca.

Jna onpeneneHuss OTHOCUTEIBHOM EMKOCTH PBIHKA B paMKax JaHHOM
MOJIENIM 11eJ1eCO00pPa3HO HCIONb30BaTh CTATUCTUYECKHE JaHHBbIC. 3a €AUHUILY
NPUHUMAETCS CPETHUI MOKa3aTeslb EMKOCTH PbIHKA 32 aHAJTU3UPYEMbIN MEPUO/I.
OTHOCHUTENFHO JaHHOTO TIOKa3aTelis OIEHUBAETCS pEalIbHbIM TMOoKa3aTelb
€MKOCTH pbIHKA, 3a(UKCUPOBAHHBIH HAa MOMEHT NpoOBelneHUs aHanu3a. s
TOYHOCTH ONpPENENICHUsI PACIIONOKEHUS IO OCH, N300pak€HHON HA pucyHke 11,
MO>KHO MCTIOJIB30BaTh popmyny 13.

OE=TE/ME (13)
riae OE — oTHOocuTenbHAsE EMKOCTh pbIHKA, TE — Tekymias éMKocTh peiHKa, ME —

3a()UKCUPOBAHHBIN UCTOPUICCKUN MAaKCUMYM EMKOCTH PpBIHKA.

0 1 -

EMKOCTb pbiHKa
CpeaHuin nokasaTtesnb
EMKOCTU PbIHKa 3a

aHanuaupyembii nepuoa

Puc. 11. Ocv Y. Emxocmo poinxa.

Ocpb Z, m3o0pakéHHas Ha PHUCYHKE 12, oTpakaeT IOKa3aTeldb YPOBHS
IIUKJIAYHOCTH CIIPOCa Ha PhIHKE, OOBCAMHSIIOMNNA B ce0¢ IMUKIMYHOCTh C TOUKHU
3pEHUs] HEMOCPEACTBEHHOW HHUKIUYHOCTH CHOPOCA, MUKIUYHBIX U TPEHAOBBIX
3aKOHOMEpHOCTeW (TeHaeHuMi). JIaHHBIM TIOKa3aTelib BBIYUCIAECTCA IO
dopmyne 14 wu cpaBHHBaeTCsS CO CPEJIHHM TIOKa3aTeJIeM ITUKIWYHOCTH,

IIPUHATBIM 34 CIUHUILY.
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LC=a+b+c (14)
rie LC — ypoBeHb NUKIWYHOCTH, & — TOKa3aTedb CUJIbI CTaHIApPTHOM
MUKJIMYHOCTH Crpoca, b — mokasarenb CHIIBI IUKIUYHBIX 3aKOHOMEPHOCTEH, ¢ —
MOKa3aTelib CWJIbl TPEHIOBBIX 3aKOHOMEpPHOCTEW. JlaHHBIE TMIOKa3arenu
ONPEAEISAIOTCA METOAOM PKCIEPTHOM OLIEHKH.

ITokazarensm b u ¢ 3amaéres 3mavenue or 0 mo 0,5 (Ha ocHOBe
AKCHEepTHOM orieHKH). [TokazaTens @ ompejenseTcs B TaKOM e Juarna3oHe, HO
€ro 3HA4Y€HUE YJBAaMBAECTCA, TaK KaK CTaHJAApTHAs UUKIMYHOCTH CIIpOCa

OKa3bIBacT HaMOOIbIIICE BIUSIHUE Ha O6H.IPII>1 IMOKAa3aTCJIb YPOBHA HUKINYHOCTH.

0 1

LinknuyHocTb
CpepgHui nokasarternb

UMKINMUYHOCTK

>

Puc. 12. Ocv Z. Huxnuunocme.

Takum 00pa3oM, Ha OCHOBE HW3YYCHHUS W TOCICIYIONIETO H3MEPCHUS
OCHOBHBIX BBIIIEU3IOKEHHBIX MMapaMeTPOB, XapaKTEPU3YIOIIUX CIPOC, MOXKHO
BBIICIUThL 8 OCHOBHBIX cHuTyanuil. Kaxmgas cuTyamms XapakKTepu3yeTcs
Pa3IMYHON CTETEHBIO BO3MOXKHOTO BIIMSHUS Ha TIOKa3aTeau 00BEMOB MPOAAK,
yBEJIUYMBasH JIOBEPUTEIBHBIM HHTEPBAJ MPOTHO3UPOBAHHS.

B Tabmume 8 mpencrtaBieHbl Kod()UIMEHTHI, TpeIHA3HAUYCHHBIC IS
pacu€ta JOBEPHUTEIIBHOTO HWHTEpBaJia IPOTHOZUPOBAHUS B H3MCHSIOIIMUXCS
yCIIOBUSAX pbhIHKa. OHHM TIO3BOJIAIOT Y4Y€CTh B HWHTEpPBaJie HapacTaIOIYI0 C
KOKJIBIM  IMOCIASAYIONIMM IaroM IIPOTHO3a TOTPENTHOCTh,  yBEIHMYHBAS
JTOBEPUTCIBHBI ~ HMHTEpBaJ  INMPOTHO3UPOBAHUSI B  COOTBETCTBHH  C
XapaKTepUCTHUKAaMHU  CIpoca W CrAaXEHHBIMH  KoyieOammsamu.  Jid
OCYIIECTBIICHUS JaHHOW OIEpalldd COBOKYIHOCTH 3HAYCHUH KadeCTBEHHBIX
dakTopoB 3agaETCs KOAPPUIIUEHT, OPECTEHHBINA B PE3YIbTATE PAHKUPOBAHUS

JTAHHBIX COBOKYITHOCTEM.
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TaOmumna 8.

AHaJIM3 mapamMeTpoB cnpoca.

XapakTepucTHKA cripoca

Ko dpuumenr yBesauyeHus
JAO0BEPUTEJIBHOI0 HHTEPBAJIa
nporuo3upoBaHust (Kyum)

Huskas crenens | Bbicokasi cTeneHb
auddepenuuanun | nuddepeHunanuu

B

C D

1.Huzkas (oTCyTCTBYIOLIAs)
YYBCTBUTEIHHOCTH CITPOCa K
M3MEHEHUSIM LIeH (JI0X0/10B WIH Ip.);
2.OTHOCUTENIbHO HU3KUH YPOBEHD
UKITHYHOCTH;

3.Huskas oTHOCUTENBHAS EMKOCTD
PBIHKA.

0,05 0,03

1.Huzkas (oTcyTcTBYyIOIIas)
YyBCTBUTEIBHOCTD CIIPOCA K
M3MEHEHUSIM LIEH (JI0X0A0B WIH JIp.);
2.0OTHOCHUTENIBHO HU3KUI YPOBEHb
MUKITAYHOCTH;

3.BricOKast OTHOCHUTENBHASA EMKOCTD
PBIHKA.

0,06 0,04

1.BbIcOKasi 4yBCTBUTENBHOCTD CIIPOCa
K U3MEHEHHSM IIeH (JIOXOJI0B WIIH JIp. );
2.OTHOCHUTENBHO HU3KUW YPOBEHD
LIMKJINYHOCTH;

3.Bricokast OoTHOCHTEIIbHAS EMKOCTD
pBIHKA.

0,13 0,1

1.BBIcOKas 4yBCTBUTENBHOCTH CIIpOCa
K U3MEHECHHSAM IIeH (JIOXOJI0B WIIH JIp. );
2.OTHOCHUTENIBHO BBICOKHI YPOBEHb
LIUKJIMYHOCTH;

3. Hu3kas oTHOCUTENIbHASA EMKOCTD
pBIHKA.

0,18 0,15

1.Huzkas (oTcyTcTBYIOIIAs)
YyBCTBUTEIBHOCTH CIIpOCa K
WU3MCHEHHUSIM [eH (JI0X0JI0B WU JIp.);
2.OTHOCHUTEIIBHO BBICOKUN YPOBEHb
LHUKIMYHOCTH;

3.Bbicokas oTHOCHTENIbHAS EMKOCTb
PBIHKA.

0,16 0,13

1.Hu3kas (oTcyTcTBYyIOIIast)
YyBCTBUTEIBHOCTB CIIPOCA K
M3MEHEHHSIM LIeH (J0XO010B WU JIp.);
2.OTHOCHUTEINIBHO BBICOKUIN YPOBEHb
LHUKINYHOCTH;

3.Huskas oTHOCUTENBHAS EMKOCTh
pBIHKA.

0,12 0,9
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Oxonuanue maoauywi 8.

A B C D

1.BbIicokast 4yBCTBUTENBHOCTH CIIPOCa
K U3MEHEHHUSIM IIeH (JI0X0JI0B WIH JIp.);
7 2.OTHOCUTENIBHO BBICOKUN YPOBEHb
HUKITHYHOCTH;

3.Huskas oTHOCHTENbHAS EMKOCTH
PBIHKA.

0,24 0,21

1. Boicokas 4yBCTBUTENIBHOCTH CIIPOCA

K U3MEHEHUSIM IeH (Z0XO0I0B I JIp.);

8 2.OTHOCUTENIBHO BBICOKUH YPOBEHb
MUKITHYHOCTH;

3.Bricokas OTHOCUTENbHAs EMKOCTb

pBIHKA.

0,3 0,27

B kadectBe MakcuManbHOTO 3Ha4YeHUs KOA(DPUIMEHTA YBEIUUYCHUS
JIOBEPUTEIILHOTO MHTEpBajia NPOTrHO3MpoBaHUsA B3sTO 3HaueHue 0,3. Ilpu
3HaueHUU Kodhduimenta, Oonbmiem 0,3, HHTEpBAl MPOTHO3ZUPOBAHUS
MPUHUMAET 3HAYCHMS, MPEBBIIAIONIAE 3HAUYCHUSI HCCIEAYEMBIX IMOKa3aTeseu,
YTO OBLJIO YCTAaHOBJIEHO OMBITHBIM MyTéM. CHpaBeasiuBO YTBEpXkAaTh, YTO B
KOKJIOM TMOCIEAYIOIMIEM MIare IPOTHO3MPOBAHUS BEPOSATHOCTh HCIOJHEHUS
nporHo3a cHikaerca. Ha ocHOBe naHHOTO YTBepxkAeHHS H KoddduiueHTta
YBEJIMUEHHUS JOBEPUTEIHLHOTO MHTEpBaIa IMPOTHO3UPOBAHUS OblIa COCTaBIICHA
dbopmMyna, mo3BossIONIas MOAUMDUIIMPOBATh UHTEPBAJ, PACCUMTAHHBIN paHee B
paMKax ajanTuBHOM mozaenu bpayHa.

L=U(t)*(1+kyn*(n-1)) (15)
riae L — yBeIMYuBaIOMIMICS TOBEPUTEIIbHBIN HHTEPBAJ IPOTHO3UPOBAHHUS, K, —
Kod(h(PHUIMEHT yBeTUYEHHS JOBEPUTEIHLHOTO MHTEpBAJIa MMPOTHO3UPOBAHUS, N —
HOMED LIara NpOrHO3UPOBAHUS.

B pesynbrare ananuza mapaMeTpoB crpoca ObUIO BBISBICHO, YTO CIPOC
Ha aBTOKPAHbI HAXOAUTCA B | CHTyalluu MOJENIM aHajau3a CIpoca, KpoMe TOro,
crernieHb nuddepeHmanu Npru3HaHa HU3KOH, COOTBETCTBCHHO, 3HaUeHUE Ky,
pasusierca 0,05. C mnomomipto dopmynsl 16 ObulM paccUyUTaHbl HOBBIC

JIOBEpPUTEbHbIE HHTEPBaJbl MPOrHo3upoBaHus (L), mpeacTaBieHHble B TabuIe

9.
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Ta0mumna 9.

MoaupuuupoBaHHbIe J0BePUTEIbHbIC HHTEPBAJIbI IPOrHO3UPOBAHUS.

n-1 1+k*(n-1) U(t) L
0 1 24,87 24,87
1 1,05 24,89 26,13
2 1,1 24,87 27,35
3 1,15 24,91 28,64
4 1,2 24,89 29,87
5 1,25 24,94 31,18
6 1,3 24,99 32,48
7 1,35 25,01 33,77
8 1,4 25,02 35,03
9 1,45 25,03 36,30
10 1,5 25,05 37,57
11 1,55 25,09 38,88
12 1,6 25,09 40,14
13 1,65 25,11 41,43
14 1,7 25,08 42,64
15 1,75 25,13 43,98

Takum 06pa30M, OKOHYATCJIBHBIC TpPaHUIBI IIPOTHO3HOT'O MHHTCPBAJIA

PACCUHHUTBIBAIOTCS HCXOAA U3 ITOKA3aTCIIA L, PaCCYUTAHHOT'O B Ta6JII/ILI€ 9.

Taomuna 10.

IIporno3 00bémoB npoaaxk OO0 «I'anuuckuii aBTOKPAHOBBIH 3aBOI» 10

nexadpst 2012 roaga mo MoanGpUIUPOBAHHOMY HHTEPBAJY.

JloBepuTesibHBIN HHTEPBAJ
TouyeuHbIi IMPOrHo3a

Ton Mecsiu Lar IPOrHo3 HwuxHsas ° Bepxuss

rpaHuIA rpaHMIa

A B C D E F

2011 CeHts0pb 1 70 58 83
2011 OKTs0pb 2 72 59 85
2011 Hos6pb 3 70 56 83
2011 Hexabpb 4 74 59 88
2012 SAuBapb 5 72 57 87
2012 DdeBpainb 6 77 62 93
2012 Mapt 7 81 65 98
2012 Arpenb 8 84 67 101
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Oxonuanue maoauywi 10.

A B C D E F
2012 Mait 9 84 67 102
2012 Wionn 10 86 68 104
2012 Uronb 11 87 68 106
2012 Asryct 12 91 71 110
2012 CeHTs0pb 13 91 71 111
2012 OKTS0pB 14 93 72 113
2012 Hos6ps 15 90 69 112
2012 Jexabpb 16 94 72 116

[Ipencrasnennsie B Tabnauue 10 pe3ynbTaThl MO3BOJIAIOT CPOPMUPOBATH
ob6muit mporuo3 mpoaaxk OAO «[anuuckuii aBTOKPAaHOBBIM 3aBOI» B BHJIC

yBeInYHMBaroiierocs narepsana (puc. 13).
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Puc. 13. Ilpoenos npooasxc OAO «l anuuckuii a8moxparosulii 3a800»
(epaghuueckoe npedcmasnerue).

HecMoTpst Ha TeXHHWYECKH OYEBUIHYIO TOYHOCTH MPOTHO3a, €ro HEJNb3s
BOCIIPHHUMATh, KaKk aOCOJIOTHO TOYHBIA WMHIUKATOpP Oyaymux oO0OBEMOB
mpogax. Kak  mokaspiBaeT  OmbIT,  (AKTOPBl  MaKPOIKOHOMUUYECKOU
KOHBIOHKTYPbl MOTYT KapJAWHAJIBHO MEHSTh TOJOXKEHHE JIel Ha pBIHKE,
dbopMupysi oaHy TEHIEHIHUIO 3a Apyrou. s Toro 4ToOBI MpemycMOTpPETh
MaKCHUMaJIbHO BO3MOKHOE€ KOJMYECTBO BO3MOXKHBIX BAapUAHTOB PAa3BHUTHS B
OyayiieM, HeOOXOIUMO TIHIATEFHO U3YYHTh BOXKHEHIINE HA MOMEHT MPOTHO3a

(dakToppl MaKpOIKOHOMHYECKOW KOHBIOHKTYPHI, a C TIOSBICHHEM HOBBIX
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JAHHBIX — BHOCUTh KOPPEKTUBBI B CYIIECTBYIOUIYIO CUCTEMY MPOTHO3UPOBAHUS,
peryisipHO OOHOBIISAA €€.

Jlns  ycTpaHEHUsS HEONPEACTEHHOCTM B  ClIydyae BO3HUKHOBEHUS
MpEIoJIaraéMbIX 0OCTOSTENLCTB, BIUSIONIUX HA 00BEMBI TTPOIaK, HEOOXOAUMO
MPEAYCMOTPETh BO3MOXKHOCTD UX TMOSBJICHUS B OYyIIEM U OIEHUTh CTENIEHb UX
BO3/ICUCTBUS.  BONBIIMHCTBO TakuX OOCTOSTENLCTB  YKJIAJBIBAIOTCS B
MPEJIOKEHHBIN TAaHHOW MOJENIbIO MPOTHO3, OJTHAKO 3HAYUTENIbHBIC, TAKUE KaK
I00aTbHBI AKOHOMHMYECKUNW KPHU3HUC, TPEOYIOT JETAJbHOTO W3y4YeHUs U
MOCTPOEHUSI AJIbTEPHATUBHOTO MporHo3a. Kak npaBuino, OOIBIIMHCTBO SBJICHUH,
MPOUCXOSAIINX HA PBIHKE, KOTJa-Tu00 YK€ MMENIH TaM MECTO U JOCTATOYHO
U3Y4YeHBI, YTOOBI OIEHUTHh CTENCHb WUX BIUSHUS (Ha IPUMEPE U3ydyaeMoro Wiu
cTopoHHero mnpeanpusatus). OgHAKO BEPOSITHOCTh BO3HUKHOBEHHS TEX WIIH
UHBIX ()aKTOPOB PHIHKA OIICHUTH CAMOCTOSITENIHFHO KpaiiHe CloXkHO. J[Jis 3TOrO
HEO0OXOAUMO TTPOBOJIUTH IKCIIEPTHHIN OMPOC.

B pesynbTrare skcnieptHoro ompoca mo OAO «['anuyuckuii aBTOKpaHOBBIHM
3aBoJl» ObUIM BBIJEICHBI JBa Hambojee BaxHBIX (hakTopa BO3ICHCTBUSA Ha
IIPOTHO3 MPOAAXK:

1. Bo3MoOXHOE HACTYIUIEHME BTOPOW BOJHBI 3KOHOMHYECKOIO KpHU3HCA

BecHou 2012 rona.

2. Bwixon Ha HOBBIE PBIHKH cOBITA JieToM 2012 TO1a C MPOTHO3UPYEMBIM

yBenudyeHueM npogax Ha 20 %.

Jnst pa3paboOTKu albTepHATUBHBIX BapHAHTOB MPOTHO3a HEOOXOIUMO
U3Y4IUTh 00a (hakTopa M CMOJIETUPOBATH COOTBETCTBYIOIINE CUTYAIUH.

Curyauus 1. Kak mnokasplBaeT aHaiv3 MNPOAA)X MPOIUIBIX BPEMEHHBIX
psAn0B s3koHOMUYeckuid kpusuc 2008 roa npesoMu BOCXOIAIIYI0 TEHACHIUIO
B OKTsA0pe. 3adukcupoBaHHBIH MUHUMYM — siHBaph 2009, mokaszatenb 00bEMOB
npogax — 4 mr. [IpenkpusucHb mepuoa — CEHTAO0Ph, MoKa3zaTeab 00bEMOB
npogax — 104 mr. Takum oOpa3zoMm, CHIKEHHE 00BEMOB MIPOJAXK 32 5 MECAIICB

coctaBuino: 100 — 4/104 * 100 = 96,15 (%). dns MonenupoBaHUs TaHHOU
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CUTYyallud B OyJyIEM MEepUOJIE€ MCIOIb3YEM JIaHHBIM MOKa3aTeab, PABHOMEPHO
yMEHbBIINB Nporuo3 ¢ Mapra 2012 roxa o mrons 2012 roga Ha 96,15 %. Brecs
JAHHYI0 KOPPEKTUBY B HACTOSIIYIO MOJIENb, TOJIYYUM MPOTHO3, U300paKEHHBIM

Ha pUCyHKe 15.
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Puc. 14. Ilpoenos npooasxc OAO «I anuuckuii a8moxpanoswviii 3a800»
(cumyayus nepsas).
Curyanus 2. Pacuér nmpou3BOIUTCS aHAJOTHYHO CUTyalnuu 1, mapamerp
yBeIMUYEHMs 3ajaH aKkcriepramMu U paBeH 10%. [lpeamonaraemsiii BeIXOa Ha
HOBBIC PBHIHKM cObITa HameueH Ha wuioidb 2012 roma. I'paduuecku mnporuos

npeicTaBlieH Ha pUcyHKe 16.
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Puc. 15. Ilpoenos npooaxc OAO «l anuuckuii aBmoxpanoswlii 3a800»
(cumyayus emopas).
Takum oOpa3zoMm, CcHOPMHUPOBAHHBIM MPOTHO3 TMPOJMAXK TO3BOJISIECT

OCYIICCTBJIATDH I[EUIBHGIZHICC IUIAHUPOBAHUC  ACATCIBHOCTH IPCAIIPUATHA,
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BBISIBJISITh BO3MOXHBIE TOPU30HTHI Pa3BUTHsI OpraHU3AlMKU WU YIpO3bl Claja.
OH npenocTaBiseT JaHHBIM OPU pa3IMYHbIX BapUaHTaX Pa3BUTHs COOBITHI, 4TO
BECbMa BaXHO B  YCJIOBHMSX  HECTAOMJIBHONM  MaKpO3KOHOMHMYECKOU
KOHBIOHKTYpHI. llonydyeHHass B pe3ynbTaTe MNPOTHO3UPOBAaHUS HHGPOpMALMS,
MO3BOJISIET CHU3UTh PUCKH NPU MPUHATUU BAXKHBIX YNPABIECHUYECKUX PEILICHUM,
0003HaYUTh HE00XOIMMOCTb muddepeHunanuu, chopMHpOBaTH
POU3BOJICTBEHHBIE M KOMMeEpYeckue TIuianbl. Kpome Toro, BO3MOXKHOCTHU
JAHHOM MOJENM JOCTAaTOYHO YHUBEPCAIbHBI, YTO MO3BOJIIET OCYIIECTBISATH
IPOrHO3UPOBAHKE HE TOJIBKO O0BEMOB IPOJIaXK (B HATYPAIBHOM U CTOMMOCTHOM
BBIPQKEHUHU), HO W TMPOTHO3UPOBAHHUE II€H, MNPUOBUIM W MHOTUX JAPYTHX

PKOHOMMUYECKHUX IT0Ka3aTenei ACATCIIBHOCTHU KOMMGp‘IGCKOﬁ OopraHu3anuu.
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