[lOKYMEHT NOANMCAH NpOCTO# 3NeKTPOHHOM NOANMUCHIO
MHbopmauus o Bragenbue:

®WO: NoktnoHosa OkcaHa leHHafbeBHA

[lomxHOCTb: NpopeKTop no y4ebHoi pabote MHUHOBPHAYKHU POCCHUHA
[Jlata nognucanus: 28.02.2022 10:16:39
YHMKaNbHbIA NPOrPaMMHbIi KJIHOu:
0b817ca911e6668abb13a54D QARPAIIEHEC RALFHARSTBEHNOE OI0KETHOE 00pPA30BaATEIBHOE

yUpEXKICHUE BbICIIEr0 00pa3oBaHus
«}Oro-3amagHeiii roCy1apCTBEHHBIN YHUBEPCUTET
(FO31)

Kadenpa skoHOMUKY, yIIpaBJI€HUs U ayAuTa

N\, VTBEPKJAIO:
CKTOp 110 y4eGHOI paGoTe

| | OUT. JloktroHOBa
2022 r.

IKOHOMETPUKA

Meroauueckue ykazaHus 0 BBITIOJTHEHUIO J1a00paTOPHBIX paboT
JUISL CTYZICHTOB HAMNPABJICHUS TOATOTOBKHU
09.03.01«MupopmaTrKa ¥ BHIYUCIUTEIbHAS TEXHUKA

Kypck 2022



VJIK 330.4(075)

Cocrasurenu: T.A. benseBa, 1.A. Ko3beBa

Peuensenr
Kanouoam skonomuuecxux nayx, ooyenm Konmeea K. FO.

JKOHOMETPHKA: METOJWYECKHE YKa3aHUs 110 BBINOJHEHUIO
7a00paTOpHEIX pabOT il CTYACHTOB HampaBJeHUs MOATOTOBKHU
09.03.01«MupopMaTrKa U BeIMUCIUTEIbHAS TeXHUKa» / KOro-3am. roc.
yH-T; cocT.: T.A. bensera, M1.A. Ko3zseBa Kypck, 2022. 55 c.

MeTtoauueckue yKa3zaHHWs COCTABJI€HBI Ha OCHOBAaHUU Y4YEOHOIO
mrana  HampaiaeHus — moarotoBku  09.03.01«Mupopmatuka u
BEIYMCIIMTENIbHAS ~TEXHUKa»Xd pabodeil mporpaMMmbl JIHACLIMILUIAHBI
«DKOHOMETPHUKAN.

[IpenHa3sHadyeHbl IS CTYJACHTOB HANpPABJICHWs IOATOTOBKHU
09.03.01«MHpopMaTHKa U BEIYACITUTEIbHAS TEXHUKA» IS BBITOTHEHUS
1abopaTopHBIX paboT MO JUCHUIUIMHE «OKOHOMETpHkKa». Couepkar
TEOPETUYECKHE OCHOBBI U MPAKTUYECKUE PEKOMEHAALUY 10 Pa3paboTKe
M XapaKTePUCTHKE OCHOBHBIX BUJIOB 3KOHOMETPUYECKUX MOJEIICH.

[IpenHasHaueHbl ISl CTYIEHTOB OYHOM M 3a04HOM  (hopMm
00y4YeHMUsI.

TekcT meuyaraercs B aBTOPCKOW pelaKLiAn

[Toxnucano B revars 47.01.2022 dopmat 60%84 1/16.
Venneda. 34 . Vu.-uspa. 2,9 . Tupax 100 sk3. 3aka3.565. becmiatHo.

IOro-3anagHelil rocyjapCTBEHHBIM YHUBEPCHUTET.
305040 r. Kypck, yia. 50 netr Okrs6ps, 94



Copaep:xxanue

123701 (221 (P 4
1 JlaGopatopHas pabora «JImHElHHBIE MOJETN MHOYKECTBEHHOM 5
PETPECCHID . eveetentte et eete et et e et e e e et et e e e aaeenneans

2. JlabGopatopnass pabota «lIporHo3upoBaHue Ha OCHOBE 16
BPEMEHHBIX PSIOBY

3. JlaGopatopnas pabota «MogenupoBaHue  CTPYKTYphI -
BPEMEHHOTO PSIIIA .+ nuveeneeentteneeneeneeneeeeennneaneanneenn

4. Meronuueckre PEKOMEHAIIMH TI0 BBITIOJIHEHUIO OTYETOB O -
71a00paTOPHBIX paboTax

5. PexoMeHryemMble HICTOYHUKH WHPOpMaIu 28
[Tpunoxenust 29




BBenenue

JIrobass 005macTh HAKOHOMHUYECKOM JEATeTbHOCTH CBSI3aHA C
HEOOXOJIMMOCTBI0O  KOJIMYSCTBEHHOTO  OINHCAHWSA,  aHalu3a W
MIPOTHO3UPOBAHUA DKOHOMHUYECKUX SIBJICHHM M WX B3aUMOCBSI3€U. DTO
TpeOyeT TPUMEHCHHUS COBPEMEHHBIX METOJJOB M HWHCTPYMEHTOB
00pabOTKH COIMAIbHO-IPKOHOMHUYECKOM uHMOopMaluu. BoJbIIMHCTBO
COBPEMEHHBIX METOJ0OB OCHOBBIBACTCS Ha DKOHOMETPUUYECKUX MOJIEIISIX,
KOHIICTIIIHSAX U TIPHEMax; MOJCIISIX BPEMEHHBIX PSIOB.

Meronuueckre  yKa3aHUS 10  BBIIOJHCHHIO W 3aIlUTe
7a060paTOpHBIX PabOT MO SKOHOMETPHUKE aJPECOBAHBI CTYJACHTAM OYHOM
¥ 3209HOU (hopM 0O0yUYEHHUS U OPUESHTUPOBAHBI HA OCBOSHUE HAYATIBHOTO
Kypca SKOHOMETPHUKHU U MOJyYeHUE HABBIKOB CTATUCTHYECKOTO aHAN3a
U TIOCTPOEHHUS SKOHOMETPUYECKUX MOJIENCH C MCIOJIb30BAaHUEM TaKeTa
MPUKJIAIHBIX TIPOTPAMM.

OCHOBHOM IIeNbI0  BBIMIOJIHEHHS J1a0OpaTOpHBIX paboOT  TIOo
DKOHOMETPHUKE SBIIICTCS OOY4YeHHE CTYJICHTOB METOMOJOTHH H
METOJIUKE TTOCTPOCHUS W TIPUMEHEHHS YKOHOMETPHUCCKUX MOJCIICH JIJIst
peIICHHS npodeccrHoHaIbHBIX 3ajay, MOJICTTUPOBAHUS 1
MPOTHO3UPOBAHUSA  Pa3BUTHSA  KOHKPETHBIX  DKOHOMHYECKHUX W
COIIMAJIBHBIX CHCTEM Ha MHUKPO- ¥ MAKPOYPOBHE.

JlaGopaTopHple pPabOTHI IO DKOHOMETPHKE BBIMOIHIIOTCA B
COOTBETCTBUM ¢  ydeOHbIM TuilaHoM  HampasieHus — 09.03.02
«MHpOpMAITMOHHBIE CUCTEMBI M TEXHOJIOTHN» OYHOHN 1 3a09HON (HOPMBI
oOyuenmsi. CTyleHTaM MpeIararoTcs BBITIOJIHATh TPU KOMIUICKCHBIC
1abopaTopHBIE PAaOOTHI MO OCHOBHBIM TE€MaM M3y4aeMOM IUCIIUILINHEL.
JlabopaTopHbIe PaObOTHI BBIMOIHSIIOTCS B IMpEACax 4acoB, OTBOJUMBIX
Ha U3YYCHHUE THCIUATLIAHEI



JlaOopaTopHasi pabdora «JIMHelHbIe MO/JeJM MHOYKECTBEHHOM
perpeccumn»

Heab mgabdoparopHo PpadOTbI: TOCTPOUTH JIMHEMHYKO MOJEIb
MHOKECTBEHHOW PETPECCHUU U NTPOBEPUTH €€ HA AJICKBATHOCTD.

3ananmue:

1. Jlma 3amaHHOro Habopa MJaHHBIX TIOCTPOWTE JIMHEHHYIO
MO/IE€JIb MHOKE€CTBEHHOM PETPECCHM.

2.  OuneHutre TOYHOCTP U  AJEKBATHOCTh MOCTPOEHHOTO
YpaBHEHUS PErPECCUU U TOJYYCHHBIX KOI(POUIIMEHTOB PErpecCUOHHON
MOJIETIN.

3. JlaliTe 9SKOHOMHMYECKYID MHTEPHNPETALMIO  IMapaMeTpOB
Mojiesiv (Ha OCHOBE KO3((UIIMEHTOB 3JIACTUYHOCTH )

4. Jlis TONMYYEHHOTO YypaBHEHUS MPOBEPHTE BBINOJIHEHUE
YCJIOBUSI TOMOCKEACTUYHOCTH OCTaTKOB, MpuMeHUB TecT [onadenbaa-
Kgannra.

5. IIposepnTe MIOJTY4YEHH YO MO/IEJIb Ha HaJln4ne
aBTOKOPPEJISIIIMU OCTAaTKOB € MOMOIIbIO TecTa JlapouHa — YoTcoHa.

MeTtoanueckue PeKOMeH1al MU no BbITIOJTHEHN IO
J1a0opaTopHOi padoThI

BrinonHenne gabopaTopHOM pabOTHI IpejiaraeTcs OCYIIECTBUTH
¢ nomoipto TabmuuHoro mnporeccopa MS EXCEL, B wactHOCTH, ero
HaJICTpOHKHU «AHanu3 maHHbIX». Beibop «Ilakera anammza» MS Excel
OOYyCJIOBJIGH €ro IIHPOKUM PaclpoCTpaHEHUEM, JOCTYITHOCTHIO,
uzyuenneM MS Excel B kypce «MHbopMaTuka», a Takxke TEM, YTO OH
o0JialaeT JOCTATOYHBIM HaOOPOM CPEJCTB CTATUCTUYECKOTO aHaIM3a U
MaTeMaTUYeCKUX OIeparui g pelieHus 3adad, BXOASAIIUX B
HavyaJbHBIA KypC IKOHOMETPHUKHU.

Jns mostydeHuss oT4era O MOCTPOCHUE PErPECCUOHHOM MOJENU B
cpene Excel HeoOX0aMMO BBITIOTHUTH CISAYIONTUE NEHCTBUS: TPOBEPHTE
JOCTYII K MAKETy aHaJn3a.

B rnaBHOM MeHIO mociiefoBaTelbHO BeiOepuTe JlanHble /| AHamu3
JaHHBIX. B ciyuae ero OTCYTCTBUA HEOOXOJIUMO BBIMOJHUTH
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CICIYIOUIYIO IIOCJIEA0OBATEIbHOCT, ACUCTBUN: HacTpolkon maHenn
osicTporo nmocryma / Hancrtporika / Ilaker amamm3a / Ilepeitu k
HacTpoiikam Excel / Ananu3 naHHBIX.

Hanee HeoOXOAMMO TOATOTOBUTH HEOOXOAMMYHO HHGOPMAIUIO
I pacueToB B cronOnax Ttabmumbl EXcel, ucxomuas wmHpopmarms
JIOJI’KHA pacriojaratbCsi B CTO0IaxX TaOIuIlbl, a HE B CTPOKaX.

B rmaBHoM wMeHI0 BbBIOepuTe JlanHble / AHanu3 JaHHBIX /
Perpeccus. 3anonHuTe AMaIoroBoe OKHO BBOJIA JAHHBIX M MTapaMETPOB
BBIBO/IA.

Bxoownoti unmepean Y - nuamna3zoH (CTOJOEIr), COAEPKAIIUA TaHHBIC
CO 3HAMEHHUSIMU OOBSICHAEMON IMEPEMEHHOM;

Bxoonoti unmepesan X - nuana3oH (CTonOIbl), COASPIKAIINI TaHHbIE
CO 3HAYCHUAMHU OOBACHSIONIUX TTEPEMEHHBIX.

Memxu - (raxxok, KOTOpBIM YyKa3bIBaeT, COJEpkKaT JU TeEpBbIC
AJIEMEHTHI OTMEUEHHBIX JUANIA30HOB HA3BaHUS MEPEMEHHBIX (CTOJIOIIOB)
WJIU HET;

Koncmanma-none - (raxkok, ykasplBalOUA Ha HaIW4YUue WA
OTCYTCTBHE CBOOOTHOTO YJICHA B ypaBHEHUU perpeccuu (4, );

Buvixoonoti umwmepeéan - HOCTaTOYHO YKa3aTh JICBYI0 BEPXHIOKO
YUKy OymyIero Auara3oHa, B KOTOPOM OyJeT COXpaHEH OTYET II0
ITOCTPOCHMIO MOJICIIH;

Hoeuvuii pabouuti 1ucm - MOXXHO 3a7aTh MPOU3BOJIBLHOE UMSI HOBOTO
JIUCTa, B KOTOPOM OYICT COXpaHEH OTYET.

Ecnn HEoOX0auMO MOIYYHUTH 3HAYCHHUS U I'paHKUd OCTaTKOB (gj),
YCTAaHOBUTE COOTBETCTBYIOIINE ()JIAKKH B JTHAJIOrOBOM OKHE. Haskmute
Ha kHoTKy OK.

Bun otdera o pe3ymbTarax perpecCHOHHOTO aHaim3a Oynier
IpeaCcTaBicH B Tabmmmax 1, 2, 3.
Tabmuma 1.1- PerpeccronHas cTaTUCTUKA

PerpeccuonHasi cTATUCTHKA
MHOXeCTBEHHBIN R (MHO>XECTBEHHBIH
KOA(pDUIIHEHT KOPPEIALIHN)

R-kBaapar (ko3 duiirieHT AeTepMUHAILIIN )

HopmupoBanHbIit R-kBagpar
(HOPMUPOBAHHBIH Kod(ppunueHT
JIETEPMUHAIINH )

CrangaptHas  ommOka (Mepa  pasOpoca
MCXOJHBIX JAHHBIX BOKPYT JTMHUHU PETPECCHH)
HaGmomennst  (KOJIWYECTBO  ©AMHUIL B
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‘ M3y4yaeMOl COBOKYIMHOCTH UCXOJIHBIX JaHHBIX) ‘ ‘

Onnoit n3 Hanbosee 3 (PEKTUBHBIX OLIEHOK aJCKBATHOCTH MOJCIH
2 . .
saBisieTcs KodpbumueHT aerepMuHanum R°, onpeaenseMsiii popmyItoii:

R®=1- (1.1)

o
ocm

2

o)
y

rae o, - ocraTo4Has mucriepcusi (OTKIOHEHWH (DaKTHUECKUX

3HQYEHUW  PEe3yJbTATUBHOIO MPU3HAKA OT  BBIUHUCICHHBIX IO
PETrPECCUOHHOMY YPAaBHEHUIO);

2

o, - oO0mas aucrnepcus pPe3yIbTaTUBHOIO —IPHU3HAKA

(oTkOHEHHUE (PAKTUUCCKUX 3HAYCHUH OT MX CpeaHei apu(METHIECKOM).
KoapdunmeHT nerepMuHaAIMM XapaKTEpHU3yeT MO0 BapUaIUH
3aBUCUMOW  TEPEMEHHOM,  OOYyCJIOBJIGHHOW  perpeccuert  uiau
W3MEHYMBOCTBIO OOBSICHSIOMMX TMEPEMEHHBIX. Yem Onmke R® k
EIUHUIIE, TEM JIYUIIE€ TOCTPOCHHAA PETPECCUOHHAS MOJIENb ONMUCHIBACT
3aBHCHUMOCTb MEXTY OOBSICHSIONICH U 3aBUCMON MIEPEMEHHOM.
Cnenyer uMeTh B BHIY, YTO IPU BKIKOYECHUU B MOJECIIbL HOBOWU
OOBSCHSIOIICH MIEPEMEHHOM, kKod(pbunreHT JIEeTEpMUHAIUN
YBEIUYUBACTCS, XOTS 3TO M HE 0053aTeNIbHO O3HAYaeT YIIy4IICHUE
KayeCcTBa PErPECCHOHHON MOJAEIU. B 3TOM CBSI3M JIydlll€ WCIIOJb30BaTh
CKOPPEKTUPOBAHHBIA (TIOTPABICHHBIN) KOI(PIHUIUEHT IeTepMUHAINU

R®, mepecunThIBaeMbIi 110 Gopmyiie:
n-1
— (=R, 2)
re N — YUCI0 HAOII0CHHH,
M — 4KCJI0 MApaMETPOB MPHU MEPEMEHHBIX X.

N3  dopmynsl cregyer, dYTO C BKJIOYEHHEM B  MOJECIHb
JOTIOJITHUTEIBHBIX TIEPEMEHHBIX pa3HUIlA MEXJIYy 3HAUYCHUSIMU U R?
yBenu4yuBaeTcsa. Takum o0pa3oM, CKOPPEKTHUPOBAHHBIN KOA(DPHUIUEHT
JIETEPMHUHALIMM MOXET YMEHBIIATHCS MPU JO0OABJICHUH B MOJIEIh HOBOM
OOBSCHSIONICH TIEPEMEHHON, HE OKa3bIBAIONIEH  CYIIIECTBEHHOTO
BIIMSIHUSL HA PE3yJIbTATUBHBIN MPU3HAK.

Jlmg mepexona K TIEPBOM CTENEHM W3BJIEKACTCA KBAJIPATHBIN
KOpPEHb W3 TNpUBEJACHHOTO BhIpaxkeHus (1). B pesymprare momywaem
kod(ppunmenT wunu uHAEKC Koppemsauuu (r). Jpyrumu cioBamu,
YCTaHABJIMBAETCS CTEMEHb COOTBETCTBUSA THUMA (PYHKIHUH peabHbIM
YCJIOBUSIM WJIM  PACCUUTHIBACTCS MHOXXECTBEHHBIM  KOA(DPUIIUEHT
KOppEJSLINU.

R*=1-



S (L3)

Koadduimentsr koppeasuuu 1Mo aOCONMIOTHOW BEIWYHHE MOTYT
IPUHUMATh 3HAYCHHUS B Mpeaeiax OT HyJIdI A0 CAWHUIBL. Yem Ommke
3HaueHue kodddummenta kK 1, Tem TecHee CBs3b. OaHAKO, BEIUYMHA
Ko duImeHTa KOppeasIuu W, COOTBETCTBEHHO, K03 duImeHTa
IeTepMHUHAIINKM, paBHas | CBUACTEIBCTBYET O (YHKIIMOHAIBHOM
3aBHCHUMOCTH, YTO TPEOyeT KOPPEKTUPOBKH B pa3pabOTKE MOJICIIH.

Koppensamus MoxeT OBITh MOJOKHUTEIRHOM WIIM OTPHUIATEIHLHOU
(KOA(DPUIIMEHT KOPPEIAUd HMEET TOT K€ 3HaK, KOTOPBHIM HMeEET
rmapaMeTp ypaBHEHHUS CBS3M), 3HAK XapaKTepHU3yeT HampaBJICHHOCTH
CBsI3U (TIpsiMasi Wik 0OpaTHasi CBA3b).

CraggapTHas ommOKa perpeccHu:

S = 4s?, (1.4)
2 _ :
rme S° = Y-S5 - HeoObscHeHHas aucnepcus (Mepa pasdpoca
n-—-m
3aBUCUMOM TIEPEMEHHOW BOKPYT JIMHUU PETrpPeccur); n — YHCIIO

HAOJIOACHUM, 7 - YUCIIO OOBACHSIONMIUX TIEPEMEHHBIX
PaccmoTpuM Tabnuity ¢ pe3yiabTaTaMu IMCIIEPCUOHHOTO aHAN3a.

Tabmuma 1.2 - JlucnepcuoHHBIN aHATU3

JlucnepcuoHHbI df SS MS F 3HAYMMOCTb
aHaJIn3 F

Perpeccus (RSS) m Z (y-V)* | RSS/m=MSg MSg/MS
Octatok (ESS) | n-m-1 Z (y.—¥)* | ESS/n-m-1=MS¢ E
Hroro (TSS) m-1 Z(y -vy,)?

df - degrees of freedom - umcio cremeHeil CBOOOABI CBSI3aHO C
YUCJIOM €JWHUI] COBOKYIMHOCTA X WU C YHUCIOM OMNPENENSIEMbIX IO HEM
KOHCTaHT (m+1).

SS - sum of squares - cymma kBaapatoB (perpeccuonHas (RSS-
regression sum of squares), ocrarounas (ESS — error sum of squares) u
oomas (TSS— total sum of squares), coorBercTBeHHO). MS-mean sum -
CyMMa KBaJ[paToB Ha OJHY CTENEHb CBOOOIBI.

F - pacuetnoe 3Hauenue F-kpurepust @uiepa.

OCHOBHOM HJIEEN TUCIIEPCUOHHOTO AHAN3a SIBIISIETCS PA3JI0KEHUE
oO1eld CyMMBbI KBaJIpaTOB OTKJIOHEHUN PEe3yIbTaTUBHOW MEPEMEHHOM Y
OT CPEIHETO 3HAYEHUS Y Ha «O0BICHEHHYIO» U «OCTATOUHYIO»:
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- = Y,-8 o+ Y-y

oowas cymma Cymma keadpamos Ocmamounas

K8aopamos OMKIOHEeHU, CYMMA K8AOpaAmos (1 . 5)
OMKJIOHEeHUU 00bsCHEeHHAs OMKJIOHEeHUU

pezpeccueti

JI71st ipuBeIeHUS TUCTIEPCUM K COTTIOCTAaBUMOMY BHUTY, ONIPEICIISIOT
JUCIIEPCUU HA OJHY CTETIEHb CBOOOIBI.

CpaBHUBasi TOJyYCHHBIC OIIEHKH OOBICHEHHOM M OCTATOYHOM
JUCTIEPCUU HA OJHY CTENEeHb CBOOOBI, OMpPENENsAIOT 3HaueHue F —
kputepust Dwuinepa, HUCHOIB3YEMOTO JJII  OIEHKH 3HAYUMOCTH
YpaBHEHHUSI PETPECCHUU:

2
22_ (1.6)

C momompio F — xpurtepus mpoBepsieTcs HyJeBass THUIIOTE3a O
paBeHCTBe aucrepcuii Hy: Sp2=5%

Ecnu HyneBas rumoTe3a copaBeyiMBa, TO OOBSCHEHHAs W
OCTaTOYHAsl AWCTIEPCUU HE OTIWYalTCsA ApYyr oT apyra. s Toro,
4TOOBI ypaBHEHHE perpeccur ObUIO 3HAYMMO B 1einoM (Tumote3a Hy
OblJIa OMPOBEPTHYTAa) HEOOXOAWMO, YTOOBI OOBSICHEHHAS IUCICPCHS
MpeBbIIIaga OCTaTOYHYIO B HECKOJIBKO pa3. Kputnueckoe 3HaueHue F —
Kputepus onpeaensercs no tadnuie Oumepa — CHenexopa.

PacueTHoe 3HaueHWE CpaBHUBACTCS C TAOJWYHBIM, U €CIHU OHO
npesbimaer TabnmuyHoe (F,qco™>F46,), TO runoresa Hy orBepraercs, u
ypaBHEHHME perpeccud mnpusHaerca 3HauumbeiM. Ecimm Fpu<F,u6, TO
YpPaBHEHHE PErpecCUM  CUMUTAETCS CTAaTUCTHUYECKH  HE3HAUYHUMBIM.
HyneBas runoresza H, He MOXKeT ObITh OTKJIOHEHA. Eciu HeT TabnuaHoro
3HAYEHUsI, TO ISl TIPOBEPKH 3HAYMMOCTH ypaBHEHHSI PETPECCHH B 1IE€JIOM
MOXXHO MOCMOTpETh 3JHauumocms F. Ha ypoBHE 3HAUMMOCTH o =0,05
YPaBHEHHE PErPECCUU MPU3HACTCSA 3HAUUMBIM B LIETIOM, €CJIA SHAUYUMOCMb
F < 0.05, n ae3naunmeiM, ecau 3nayumocms F >0.05

PacuetHoe 3HaueHne F — kputepus cBsizaHO C KOI(PHUIMECHTOM
nerepMuHALE R? ClIeIyIOMIIM COOTHOLICHHEM:

Rz n-m-1
e (1.7)
rae M —4Kcio mapaMeTpoB MPHU NEPEMEHHBIX X;
N — 4KCII0 HAOIIOCHUH.




B tabmmme 3 mpuBeaeHa OIIEHKA CTAaTUCTUYECKON 3HAYMMOCTH
mapamMeTpoB  (KO3((GHUIIMEHTOB  PErpeccMr) ©  IeJIeCO00Pa3HOCTH
BKJIFOYEHUS  COOTBETCTBYIOIIMX  (DAKTOpPHBIX  TOKa3aTele B
PETPECCUOHHYIO MOJIENb.

Tabmuma 1.3 Ananus k03hPUIMEHTOB perpeccuu

Koapou- Crann. t P- Hwxu Bepxn Hwxu Bepxn

ITUEHTHI omunoka CTaTzCTHK 3HaueHHUe 95% 95% 95% 95%

Y-
niepec-e

Xl

X2

OrneHka 3HAYUMOCTH KOI(P(UIIMEHTOB PErpecCMu CBOIUTCS K
MIPOBEPKE TUIIOTE3bI O PABEHCTBE HYIIO KOA(DPUIIMEHTAa pEerpeccuu Mpu
COOTBETCTBYIOIIEM (PAaKTOPHOM MIPU3HAKE, T.€. TUIIOTE3bI:

H,: bi:0

[IpoBepka rumoTe3pl MPOBOAUTCSA C TOMOIIbI0 t — Kpurepus

CrerogenTa. [yt 3TOro pacuerHoe 3HaueHue t-kpurepus:

b
t o= 1.8
bi mbi ( )
rae b — xkoaddunment perpeccun npu X;
Mpi — CpemHss KBaJpaTuueckas omwubka kodhduimenta

perpeccuu bj

CpaBHUBaeTCs ¢ TabOMuM4HbIM t,,; TpHU 3aJaHHOM YPOBHE
sHauumoctu @ =0,05 (111 5KOHOMHYECKHX IPOLIECCOB W SIBIICHUHN) W
YKCIIe CTeneHel cBo0o bl (N-2).

Ecnu pacueTHoe 3HaUeHHE MPEBBIIACT TAOJIMYHOE, TO TUIIOTE3Y O
HECYIECTBEHHOCTH KOA(P(HUIMEHTA PErPECCUH MOKHO OTKJIOHHUTb.

PaccMoTrpuM  uHTEpIIpEeTaliviO MApaMETPOB MOJICNIM  JIMHEWHOMU
MHOXECTBEHHOM perpeccnu. B JHMHEWHOW MOJEIN MHOMXECTBEHHOM
perpeccun  y, =b, +bx +..+b_ -4, KodpuimeHTel perpeccun  b;
XapaKkTepU3YyIOT CpeaHee HW3MEHEHHE pe3ysbTaTa ¢ HW3MECHEHHEM
COOTBETCTBYIOIIETO (paKTOpa Ha EIUHUIY NIPU HEU3MEHHOM 3HAYCHUHU
Ipyrux GakToOpOB, 3aKPEIJICHHBIX HAa CPETHEM YPOBHE.

Ha npaktuke yacto ObIBaeT HEOOXOIWMO CpPaBHUTH BIIMSHUE Ha
3aBUCUMYI0 TIEPEMEHHYIO Pa3JIMYHBIX OOBICHSAIOMINX TMEPEMEHHBIX,
KOrjJa TOCJEAHUE BBIPAKAIOTCS Pa3HBIMH EIWHUIIAMH W3MepeHus. B
ATOM CJIy4ae UCIOIb3YIOT KO3 OUITUEHTHI 3JITACTUYHOCTH:
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Cpenane KO3(GOUIMEHTH SJACTHYHOCTA  BBIYUCIISAIOTCS 110
dbopmye:

Dy =0

yxt i

(1.9)

= |

KoapdunmeHT 2macTHIHOCTH TTOKa3bIBAET, HA CKOJIBKO MPOIIEHTOB
(oT cpenHeill) W3MEHHUTCS B cpeaHeM Y TMpU YBEIUYECHHUH TOJBKO
dakTopa X; Ha 1%.

Ha ocHoBaHMM BbIIlI€ TIPUBEICHHBIX TAOJIMI] JI€TAETCS BBIBOI O
3HAYUMOCTH (HE 3HAYMMOCTH) MapaMeTpoOB ypaBHEHHUs perpeccuu. B
ciy4yae, Korja ojuH u3 (aKTOpOB MPHU3HAETCS HE3HAYUMBIM OH
MCKJIIOYAETCS U3 MOJICJIM U CTPOUTCSI HOBOE YPABHEHUH PETPECCUM.

[Tpu SKOHOMETPUYECKOM MOJIETUPOBAHUU pealbHBIX
DKOHOMHYECKUX  mpomeccoB  mnpennoceuikn  KIIMMP  Hepenko
OKa3bIBAIOTCS HAPYLICHHBIMU: JUCIEPCUU OCTAaTKOB MOJIENIA HE
OJIMHAKOBBI (T€TEPOCKEAACTUYHOCTh OCTATKOB), WM HaOII0aeTCsa
KOppeNsius MEXKAYy OCTaTKaMd B pPa3Hble MOMEHTBHI BPEMEHHU
(aBTOKOpPETUPOBAHHBIE OCTATKH ).

JI71s1 OJIy4EHHOTO B 3a/IaHUM 2 YPABHEHUSI PETPECCUU MTPOBEPSIOT
BBITIOJTHEHUE YCIIOBUSI TOMOCKEIACTUYHOCTH OCTATKOB, MPUMEHUB TECT
lNonadenpaa-Ksanara.

JI1s1 TpOBEpPKM MOJIYYEHHOI'O YPABHEHHS HA BBIIIOJHEHUE YCIOBHS
FOMOCKEJJACTUYHOCTH OCTAaTKOB HEOOXOAMMO Bce N HaOII0IEeHUN
pacIioioKUTh B TIOpSAJKE Bo3pacTaHus 3HadueHui (axrtopa X. 3atem
BBIOMPAIOT M TIEPBHIX U M MOCIEAHUX HAOIIOACHUM.

['mnore3a 0 TOMOCKEIACTUYHOCTA PAaBHOCUJIBHA TOMY, YTO
3HA4YEHUS OCTaTKOB €1,...,6m M €nmsl,...,€n TPEACTABISIOT COOOM
BBIOOPOYHBIC HAOJIOACHUS HOPMAJIbHO PACHPEACIICHHBIX CIy4alHbBIX
BEJIMYHMH, UMEIOIIUX OJIMHAKOBBIE UCIIEPCHUM.

['mmore3a 0  paBEeHCTBE  JOUCHEPCHM  JBYX  HOPMAJIBHO
paclpe/ieNICcHHbIX COBOKYIHOCTEW TMpOBEpsieTCs ¢ TMoMoulpio F —
kputepus Ouiepa.

PacuetHoe 3HaueHue BbIYHUCISAETCA MO ¢dopmysie (B YUCTUTENE
Bcerjia 0oJibIliasi CyMMa KBaJIpaToB):

i &
F=tl
D

i=n—-m+1

['unoTre3a o0 paBeHCTBE MAHWCHEPCHE JABYX HAO0OpPOB 1O M
HaOmoAeHU (T.e. TUMOTE3a 00 OTCYTCTBHM T'€TEPOCKENACTUYHOCTU
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OCTaTKOB) OTBEpPraercsi, €CIM PpaCUECTHOEC 3HAUYCHUE MPEBBIIIAECT
tabanuHoe F>F.m.p.m-p, TAE P — 4UCIIO perpeccopos.

MomiHocTh TecTa (BEpOSTHOCTh OTBEPrHYTH THIOTE3y 00
OTCYTCTBHHM T€TEPOCKEAACTUYHOCTH, KOIJAa TE€TEPOCKEIACTUUYHOCTH
JCHCTBUTEILHO HET) MaKCUMaJIbHA, €CIIM BIOUPATh M mopsiaka n/3.

Tect lNonadenbna — KBanara mo3BossieT BBISBUTH (PAKT HATHUMS
TETEPOCKETACTUYHOCTH, HO HE TMO3BOJSIET ONUCATh  XapakTep
3aBUCHUMOCTEH TUCTIEPCUM OITUOOK PErpecCUr KOJIMUYECTBEHHO.

3aKTIOYUTENIbHBIM 3TAllOM BBITIOJHEHHUS J1a0OpaTOpHOU pabOThI
MOJIENIb SIBJISIETCS. MPOBEPKA PETPECCHMOHHOM MOJEIM HA HaJIW4Ue
aBTOKOPPEJISIIIUU OCTAaTKOB € MOMOIIBIO TecTa JlapouHa — YoTcoHa.

PacuetHoe 3HaUeHUE onpeeseTcs o caeaywiei hopmyre:

i(gi _‘°:i-1)2
d="*%——.
26

3HaueHusa Kputepus HaxoasaTca B uHTEpBase or 0 mgo 4. Ilo
TabIuIIaM KpUTHYCCKUX TOUYeK pactpeneicHus Japomna-YorcoHna mjs

(1.11)

saganHoro yposHsi 3Haummoctd & =0,05 umcna maGmopmenmii (nN) u
KOJIMYECTBA OOBACHSIOMNX IEPEeMEHHBIX (M) HAaXOMIT IOPOTOBBIC
3HaueHus d, (HKHA rpaHuiia) u d, (BepXHss IpaHULA).

Ecnu pacuetHoe 3HaueHUE:

d,<d<4-d,, TO THMOTe3a 00 OTCYTCTBHUU aBTOKOPPEISINHA HE
oTBepraercs (IpUHUMAETCS);

d,<d<d, WU 4-d,<d<4-d,, TO BOIPOC OO0 OTBEPKCHWUU WJIN
NPUHATHN THUIIOTE3Bl OCTACTCSI OTKPBITBIM  (pacyeTHOE 3HAUYCHHUC
TIOTIa]]aeT B 30HY HEOTPEICTICHHOCTH );

0<d<d,, TO MPUHUMAETCS AIbTCPHATUBHAS THUIIOTE3a O HAIWYUHU
TIOJIOKUTEIILHON aBTOKOPPEIIAIINH;

4-d, <d <4, TO IPUHUMAETCS aTbTEPHATHBHAS TUIIOTE3a O HATMYUHU
OTPHIIATEIHLHON aBTOKOPPEIISAIIHH.

BapraHThl HMCXOIHBIX JaHHBIX JUISI BBITIOJIHEHHS J1a00paTOpPHOM
paboOThI, TPEACTABICHBI B TPHIOKEHUU 1 JaHHBIX METOJIMYCCKHUX
ykazaHuid. [1o pesynabTataMm BBITIOTHEHHUS pabOThI 0hOPMIISETCS OTYET,
3aIuTa KOTOPOTO MPOXO/INT B YCTAHOBICHHOE Kadeapoit Bpems.
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KoHTpoabHbIle BOmpochbl s NOATOTOBKH K  3allUTe
J1a00paTOpHOM padoOThI

1. Cdopmymmpyiite TIOHSITHS (G YHKITMOHAIHHOM u
CTOXACTUYECKON 3aBUCUMOCTEHN.

2. Kakas B3auMOCBsI3b CJIy4alHBIX BEJIUYUH HA3bIBACTCSA
KOPPEISALIMOHHOMN ?

3. B dem 3akiodaercs OCHOBHAs 3a/laya KOPPENIALHMOHHOIO -
pPErpeccCuoOHHOro aHayiu3a?

4. B dewm 3aknrouaercs crnieruuKaysg MOJAEIN MHOKECTBEHHON
perpeccun?

5. HazoBute OCHOBHBIC ATaIbI HKOHOMETPUUYECKOTO
MOJICIIUPOBAHUSI.

6. Ha30BUTE OCHOBHBIC BUJbI SKOHOMETPUUECKUX MOJIETICH.

7.  OxapakTepusyWTe MOHATHUS PE3YJbTaTUBHOIO U (haKTOPHOIO
MIPU3HAKOB.

8. B uem oTnmume kodduimenta Kopapualuu U KOpPeEIsiiuu.

9. Uro moka3piBaeT HUHTEpBaJbHAsi OIEHKAa Kod(duirenrta
perpeccun?

10. 3naunmocth  KOd(PIULIMEHTOB  perpeccurt  (KpuTepui
CTbr0JI€HTA).

11. JIucnepcuonHsii aHaiu3. [IpoBepka JOCTOBEPHOCTH MOJIETHU
cBsi3u (o F-xpureputo Guiepa).

12.  OxapaxTepu3oBaTh TEPMHH «TOMOCKENACTUYHOCTb
OCTaTKOBY.

13. Yto Ha3BIBAIOT «aBTOKOPPEIMPOBAHHBIMUA OCTATKAMU»?

14. Kaxk npoepsieTcst 3HAUMMOCTh KO3 DUITMEHTa KOPPEISIIUN?

15. HazoBuTe OCHOBHBIE IIOKAa3aTeId, HCIOJIb3yEeMbIE IS
OLICHKH CTAaTUCTUYECKOW 3HAUMMOCTH MO/IETIH.

16. UYto  xapakTepuzyeT  MHOXECTBEHHBIM  KO3(PUIIUEHT
KOppeJsiuu?

17. HazoBuTe METOJ, UCIOIb3YEeMBIH ISl OLICHKHU IapaMeTpOB
OLIEHKU TTapaMeTPOB JIMHEMHOW MHOKECTBEHHOMN perpeccun’?

18. TlpuBemuTe MPEaNOCHUIKH IPUMEHEHHSI METO/1a HAMMEHBIIINX
KBaJIPaTOB.

19. C nomoupl0 KakWX KPUTEPUEB IPOBEPSIETCS 3HAYUMOCTh
JIMHEWHOTO YpaBHEHUSI MHOKECTBEHHOM perpeccuun?

20. B dem oTimume omMOOK PErpecCHu OT OCTATKOB perpeccuu’?
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21. UYto xapakTepuzyeT CKOPPEKTUPOBAHHBIN KOd(PHUIMEeHT
JeTepMHUHALAN ?

22. Kak ompenensercss CpeaHss OIIMOKa armpoKCUMAaIluu, YTO
OHA XapaKTepU3yeT?

23. UYto xapakTepm3yeT YaCTHBIM KOA(POHUIIMEHT >JIaCTHIHOCTH
TSl TMHEHHOM MHOKECTBEHHOM perpeccun?

24. Jlns 4ero HCIIOIb3YIOT CTaHJapTU3UPOBAHHbBIC
KOd(pULIMEHTHI perpeccun?

25. Uto Takoe Bepudukaims Moaenn?

14



JlabopaTopnast pabora «IIporHo3umpoBaHue Ha OCHOBe
BPEMEHHBIX PS/I0B»

Heab JgaGopaTopHoii padoOThI: Ha OCHOBE IIOKAa3aTENICEd BPEMEHHOIO
pAAa  TOJY4YUTh TOYEYHBIE WM  HWHTEPBAJIbHBIE IPOTHO3bBI  HAa
MAaKCUMAJIbHBIN TIEPUO YIIPEKICHHUS.

3ananue:

1.B Tabaume 2.1 (mpuiokeHue 2) TMpeacTaBlieHa JIUHAMHUKA
KOJINYECTBA IPEANPUATAN u OpTraHu3alun [{enTpampHOrO
dbenepanbHOro okpyra. BeibepuTe BpEeMEHHOM PSJ B COOTBETCTBHH C
BapHUAHTOM.

2.I1o naHHBIM BPEMEHHOTO psijia MOCTPONTEe TpaduKKU 3HAYCHUN U
n00aBbTe JIMHWHM TPEHAA C TIOMOINBIO auarpamMmbl Excel B Buie
JUHEWHOM, Jorapu(@MuYecKor, CTENEeHHOW, SKCIOHEHIUATLHOU U
NOJIMHOMHAIbHOW  PyHKUMH. ['paduku BCcTaBbTE B TEKCT OTYETA O
nabopatopHoii pabGore. Ha pucyHke [JOMKHBI MNPUCYTCTBOBATH
ypaBHEHHE TpeHaa U KoddPuimeHT aerepMuHanmu (KodhduimeHt
JOCTOBEPHOCTH aIllIpPOKCUMaIiK B TepMuHax Excel).

3.Mcnonb3ys TONy4YE€HHbIC ypaBHEHHUS, paccUUTaiiTe B TaOIuIe
Excel Tteopermyeckne 3HaUYCHUS CPEIHECIMCOYHON YHCIEHHOCTH U
MOKa3aTeIu aJeKBaTHOCTH MOJIeNIeH TPEHIOB.

4.0dbopmute wutoroByro Ttabmuiy 2.3. Ilo naHHBIM TaOJIUIIBI
CIeNaiiTe BBIBOJALI M BBIOEPUTE MOJEIb TPEHIA, KOTOpYyH Oynere
UCIIO0JIb30BATh JJI MPOTHO3A.

5. MHccnmenoBarh NONMYYEHHYIO MOJEIb BPEMEHHOIO psja Ha
HaJU4YUe aBTOKOPpENISLMM Ha OcHOBe Kputepusi JlapOuHa-YoTcoHa,
OLICHUTh  yCTOMYMBOCTh  TEHJCHIIMM  W3MEHEHUS  IOKa3aTeseu
BPEMEHHOTI0 psJia.

6.Ha ocHOBe MOjenu TEHACHIIMM BPEMEHHOI'O psA/a pacCUUTANTE
TOYCUYHBIN MMPOTHO3 HA MAaKCHUMAaJIbHBIM TICPHO]T YIIPEIKICHHUS.

MeToan4yeckue peKOMeH AU no BbITIOJTHEHH 10
JJ1adopaTopHoOi padoTHI

Bpemennviv psioom (IMHAMHYECKHM PSIOM) Ha3bIBaeTCS HAOOP
3HAYEHUN KaKoro-m0o TMoka3aTelis 3a HECKOJBKO IOCIEI0BATEIbHBIX
MOMEHTOB WJIM IIepHOJ0OB BpeMeHH. OTAcnbHbIE HAONIOACHHS

HA3bIBAKOTCA YPOBHAMU pPAAA.
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Bpemennnle psgpl, coaepkammpe oO0myr (B IIMTEIHHOMN
MEPCIEKTUBE) TEHJCHIMIO B W3MEHECHHM AHAIM3UPYEMOIr0 IPU3HAKa
y(t). OOBbIUHO STa  TEHACHIMS  ONMCHIBACTCA C  ITOMOIIBIO
MaTEeMaTHUEeCKON (QYHKIUH y = f (t). DTy QYHKIIUIO HA3bIBAIOT TPEHIOM.

Tpena — 3To MaTeMaTu4ecKasi MOJIETb TEHICHIIUUA Pa3BUTHS

AHanu3 BPEMEHHBIX PAZIOB, OTpaKaroIINX pa3BUTHE
AKOHOMHUYECKUX TMPOIIECCOB, HAUYMHAETCA C OIICHKH JAHHBIX. YPOBHU
UCCIIEAYEeMOro ToKazaTeNsl 00s3aTeIbHO JOJDKHBI OBITh COTMOCTABHUMBI,
OJHOPOJHBI M yCTOMYMBHIL. KommdecTBO HAOMIOMCHWN B HHUX JIOHKHO
ObITh ~ JOCTATOYHO  BEJHKO. ComnoctaBUMOCTh  TPEINOIAraetT
dbopMUpOBaHHE BCEX YPOBHEM II0 OJHOHW M TOM K€ METOIUKE,
UCII0JIb30BAHUE OJIMHAKOBOM €AMHUIIEI M3MEPEHHUS U 111ara HaOJr0 ICHHM.

CaMbIM  pacupoCTpaHEHHBIM  CIIOCOOOM  MOACIUPOBAHUS
TEHJICHIIUA BPEMEHHOr0 psiia SIBISIETCS IOCTPOCHUE AHATUTUYECKON
GyHKIMH, XapaKTepU3YIOIIe 3aBUCUMOCTh YPOBHEH psijia OT BPEMEHHU
WY TPEeHA.

Bpemennble psiapl  HAOMIOAEHHBIX TIOKa3aTeNed dalle BCEro
arMpPOKCUMUPYIOTCS  CIACAYIOIIMMH  3JIEMEHTApHBIMH  (DYHKIIHSIMU:
y=a+by«t (ypaBHenme mpsiMoil mHHK); Yy=a+by«t+byt? (mapaboma 2-ro
nopsika); y=a+byst+bst?+bst® (mapabona 3-ro mopsiaka); y=a+bsIn(t)
(;morapudmuyeckas); y:a*tb (cremenHas); Yy=a-b' (mokasarembHas);

y:a+£; (rumepGommaeckas); y=1/(a+b-e™) (rormcrmueckas); y=sin t u

y=cos t (Tpuronomerpudeckas). BoO3MOXHO  HCHOJIb30BaHUE
KOMOWHHMPOBAHHBIX (DYHKITUH.

Hekotopeie coIuaabHO-DKOHOMUYECKHE TPOIECChI M OOBEKTHI
MOJEIUPYIOTCSI HA OCHOBE TpEHJAa C IMOMOIIBI OMPEAEICHHBIX
dbynkuuii. Hampumep, nemorpadguyeckue MoOHeId, MOJEIN CIpoca,
MOJIETIA YPOXKAWNHOCTH U T.1.

[IpuBenem mpumepsl (YHKIHUN, KOTOPBIE HCIOIB3YIOTCS IS
MOJEIUPOBAHUS CIIPOCA:

1.y = a — ¢pyHKIIMS CIIpoca HE 3aBUCUT OT BPEMEHU;
2.y = a + bt — pynkuMs cnpoca TMHEHHO 3aBHCHT OT BPEMCHH;

21 .27
3.y =a+ucos—t+vsin—t - GyHKIMS cipoca HUKINIHO
n n
(IepruoAUYHO) 3aBUCHUT OT BPEMEHHU;

n
OUKIIMYHO MCHACTCA BO BPCMCHU.

2 .2 .
4. y=a+bt+u cos %t +vsin 1 - (GYHKITHS crpoca JIMHEHHO-
n
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CratucTudeckasi orieHKa MOCTPOSHHOW MOJIETTM BPEMEHHOTO psijia
MPOBOJAUTCS B OCHOBHOM II0 TEM JKE€ IIOKa3aTelsiM, YTO M
perpeccuonHbie Mojeu. V3 COBOKYMHOCTH MOKa3aTeleld aJeKBaTHOCTH
BBEIOEpEM:

— KO3 PHUIHMEHT AeTepMHUHAITAN

RE =10 (2.1)

rae )V - ¢akTudecKue 3HAUCHUS MOKa3aTeaeh BpeMEHHOTO Psija;

Yt - TEOpETUUECKHUE 3HAYCHUS TTOKA3ATENIC BPEMEHHOTO PAIA;

Y - cpenHee (paKTHUECKMX 3HAYECHMH MTOKA3aTeNe BPEMEHHOTO PAIa;
N - gucmo 3eMeHTOB BpEMEHHOTO PsijIa.

—  cpenHsAs ourMOKa anmpoKCUMAIIUH

1< y_ yt
A== 100%
a2y ’ (22)

rae )V - ¢akTudecKue 3HAYCHUS MOKa3aTeIeh BpeMEHHOTO Psija;

Yt - TeOpeTUUYECKHUE 3HAUYCHUS TTI0KA3aTeNIe BPEMEHHOTO PAJIA;

N - g0 27€EMEHTOB BPEMEHHOTO PSIA.

- CpEIHEKBAApaTUYECKOE OTKJIOHCHHE (DAKTHYCCKHX 3HAYCHHH
MOKa3aTelIe OT pacyeTHHIX (OCTaTOYHAS AWCIEPCHS WM CTaHAAPTHOE
OTKJIOHEHHE)

, (2.3)

rae ) - ¢pakTHdecKue 3HAUCHUs TToKa3aTesieil BpEMEHHOTO Pa;

Yt - TeOpeTUUYECKHUE 3HAUYCHUS TTI0KA3aTeNIe BPEMEHHOTO PAJIa;

N - gucsa0 37EMEHTOB BPEMEHHOTO PSIIA.
f - 9UCJIO TTapaMETPOB.

BriOpanHast mporHo3Has sMmupuyeckas (QyHKIHs, OMUCHIBAOIIAS
BPEMEHHOU Psfl, TOJDKHA MUHUMHU3UPOBATH CTAHAAPTHOE OTKJIOHEHHUE S
HAa UWHTEpBaje OICHUBAHWA, OOECIeUYUBaTh TECHOTY CBs3U (IO
KOO(pPUIIMEHTY JACTEpPMHUHALIMM);, aNMPOKCUMUPYIOIIEE YpaBHECHHUE
JIOJIKHO OBITh aJIEKBAaTHO (PaKTHUECKOW BpeMeHHOU TeHaeHu (4<12%
CBHUJIETEIILCTBYET 00 aJIeKBAaTHOCTH ()YHKIIMH PEATbHBIM YCIIOBUSIM).
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[TomyyeHHblE pE3yABTATHI IO TEOPETUYECKUM 3HAYCHUSAM W
pacyeTy TIOKa3aTejed aJeKBAaTHOCTH HEOOXOJAMMO TMPEICTaBUTh B
TEXHOJIOTHMYECKMX TaOJuIlaX, COOTBETCTBYIOIIUX TIATH Tpadukam.
MakeT TeXHOJIOTUUECKOM TaOuIIbl — Tabnuia 2.2.

Y CcTOMYMBOCTH XapaKTEepU3yeTCs npeobiiaaHuem
3aKOHOMEPHOCTH HAJ CIYyYalHOCThIO B HM3MEHCHUM YPOBHEU psija.
Y CTOMYMBOCTh SKOHOMUYECKHUX IMPOILIECCOB MOKHO PACCMATPUBATH KaK
KaTErOpPUIO TMPOTHUBOMOJIOKHYIO KOJIEOJIEMOCTH, U KaK YCTOMYMBOCTH
HANPAaBJICHHOCTU U3MECHEHUM.

B niepBoM cityyae noka3arenb yCTOUWUMBOCTH MOYKHO U3MEPATH KaK
Pa3HOCTb  MEXIY C€IUHULIEM U  OTHOCUTEIIBHBIM  IIOKAa3aTelieM
KojebmemoctTu. B cBOO  oduepenp  TMoKazaTelnb  KOJIEOJIEMOCTH
BBIUHCIISICTCS KaK OTHOIIEHHUE CPENHEKBAAPATUYECKOrO OTKJIOHEHHUS OT
TPEHJA K CPEAHEMY 3HAUYCHUIO ITOKA3aTEeIIA.

(2.4)

V, - IOKa3aTellb KOJIeOIEMOCTH YPOBHEW BPEMEHHOI'O PAAA;

S, - CPEOHEKBAJpaTUYECKOE OTKIOHEHHE YPOBHEH BPEMEHHOIO

pAla OT pacCUMTaHHBIX TI0 YPAaBHEHUIO TpeHAa (CTaHIApTHOE
OTKJIOHEHHE);

y - CpPEIHEE 3HAYEHNUE YPOBHEW BPEMEHHOTO PAIA;

y - (haKkTHUYEeCKHUe 3HaUYCHHs YPOBHEU BPEMEHHOTO PSIa;

y, - 3HAUCHUS YPOBHEH BPEMEHHOrO psijia, PACCUUTAHHBIE I10
YPaBHEHUIO TPEHA.

CrnenoBaTenbHO, IMOKa3aTellb YCTOMYMBOCTH OYJE€T PpaBeH:
W, = (1-V, )-100%

[lokazaTtens  YCTOWYMBOCTH  XapaKTEepU3yeT  OJIM30CTh
(dakTHYECKUX YpOBHEU K TpeHay. MI3MeHeHHs mokasaTelield CUMTAIoTCs
YCTOMYUBBIMH, €CJIM MMOKA3aTENh YCTOMUUBOCTU HE MeHee 67% (To ecTh
OKa3aTellb KOJIe0IeMoCcTH He mpeBbimaeT 33%).

Bo emopom ciyuae yCTOWYMBOCTH XapaKTEPU3YET YPOBHU
BPEMEHHOTI'O ps/ia KaK MPOLECC UX HAMpaBIE€HHOro n3MeHeHus. C 3Tux
MO3ULIAM TTOJTHOW YCTOMYMBOCTHIO HANPABICHHOIO U3MEHEHUS YPOBHEU
BPEMEHHOI'O PsA/la CJIEAYET CUUTATh TaKO€ MX U3MEHEHHE, B IMPOIECCE
KOTOPOTO0  KaXIbIi  CICAYIOIIMH  ypOBEHb JMOO BBINIE  BCEX
npeAmecTByomux  (YyCTOWYMBBIM  pocT), JuOO  HMKE  BCEX
npeamecTsyromux (ycToluuBoe CHIKeHHE). Bceskoe HapyiieHue
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CTpOro PaHXXUPOBAHHOU MOCJIEIOBATEIbHOCTH YPOBHEMN
CBUJICTEIIBCTBYET O HEMOJIHOW YCTOMYMBOCTH UX PA3BUTHSL.

IIpu TakoW MHTEPIPETAUA B KAYECTBE MMOKA3ATENsI YCTOUUUBOCTH
TEHJICHIIMM MOKHO HCTOJB30BaTh KOA(DPUIIMEHT KOPPESIUA PAHTOB
Y.CriupMmeHna:

n
6> A

el 25)

n’>—n
r7€ N — YUCIo YPOBHEN BPEMEHHOIO PSI/IA;
A, - Pa3HOCTb PAHTOB YPOBHEN U HOMEPOB MEPHUO/IOB BPEMEHH.

Koadpdunment koppemnsaiuu panroB CrnupmeHa u3MeHsieTcs oT -1
no 1. Ilpm xaoTudeckoM 4YEpeIOBaHUM TOABEMOB W TaJACHUUN
HCCIIEyeMOro Mpoliecca ero 3HaueHue Oyae OJIM3K0 K Hy/0. 3HaYCHUE
ko3¢ duimenTa O0im3koe K 1 J0Ka3bIBaeT yCTOMYMBOCTH TCHICHIITMH
BO3pacTaHusi, OMM30CTh Kod(dduimeHTa K -1 CBUIETEIBCTBYET 00
YCTOMYMBOM TEHACHIIUU YOBIBAaHUA.

Ilepuon ynpexacHWss WA TPOTHO3HBIM NEPHOA HE JIOJDKEH
MpEeBBINIATh OJHOM TPETH Tiepuojaa HAOJMIONCHUS WU JIIMHBI
BPEMEHHOT0 psJia.

HNHTepBaIbHBIN MPOTHO3 MOXKET OBITh MOJYYEH C UCIOIB30BaHUEM
CTaHJAPTHOM  OIMMOKM  TPOTHO3a, YTO TMO3BOJMUT  pacCUUTATh
PACIIMPAIOIINICSA JIOBEPUTEIIBHBIA WHTEPBAJ, YKAa3bIBAIOIIMKA Ha POCT
HEOMPEICIICHHOCTH C MOBBIIEHUEM TOPU30HTA MPOTHO3A.

CranaaptHas omrOKa NporHo3a, onpesaensercs no gopmyne 2.6.

-2
T-t
Syf :Sy- 1+%+(—_)2
X(t-1)
rne [ - cepenuna BpeMeHHOro MHTEpBAa HAOIIOACHUIA;
9
T — MOMEHT IIPOTrHO3a;
N - gucsa0 27€EMEHTOB BPEMEHHOTO PSIIA.
S, — crapmapTHas omMOKa ypaBHEHUs, onpenensaemas 1no gopmyie 2.3,

[IporHo3Hbie pe3ynbTaThl HEOOXOAUMO MPEACTABUTh B TaOIHIE
2.4,
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KoHTpoabHbIle BOmpochbl s NOATOTOBKH K  3allUTe
J1a00paTOpHOM padoOThI

1.  JlaiiTe ompeaeneHre BpEMEHHOTO Psijia, IPUBEINUTE MPUMEPHI
MOMEHTHBIX ¥ HTHTEPBAJIbHbBIX BPEMEHHBIX PSJIOB.

2. HazoBuTe OCHOBHBIC MOKAa3aTeIM AUHAMUKHU, UCTIOIb3yEeMbIC
JUTSI aHAJIM3a BPEMEHHBIX PSIIOB

3. W3 xakux KOMIOHEHT (POPMHUPYIOTCS YPOBHHU BPEMEHHOIO
psana?
Kakue TpeboBaHus MPEBABISIIOTCS K BPEMEHHBIM psiaM?
[lepeuunciauTe OCHOBHBIE 3a]]a4M aHAIM3a BPEMEHHBIX PSIOB.
UYto Takoe TpeHa?
[lepeuucaute cnocoObl BBIABICHUS TPEHJIa BPEMEHHOIO

~No ok

psna.

8. Ilo kakuM kpurtepussMm B JsabopaTopHOW paboTe Oblia
BBIOpaHa MOJIeNIb TPEHIA

9. Kak onpenensercss cpeaHsisi OMIMOKa anmpoKCUMaluu, 4TO
OHa XapaKTepu3yeT?

10. Yrto o3HayaeT TmMoOKazaTelb «BEJIMYMHA JIOCTOBEPHOCTH
AIMpOKCUMALTUN» ?

11. Jlms 4ero B aHaIW3€ BPEMEHHBIX PSAIOB HCHOIB3YIOT
BEJIMYMHY CPEIHEKBAAPATUYECKOTO OTKIOHCHUS?

12. JlaiiTe omnpezeneHre yCTONYMBOCTH BPEMEHHOTO Psijia.

13. OxapakrtepuszyiTe  CIOCOObI  OLUEHKH  YCTOMYMBOCTH
TEHJCHIIUU BPEMEHHOTO Psija.

14. B yeM paznuuue UHTEPBAIBHBIX U TOUYCYHBIX MPOTHO30B?

15. Kak cTpoutcss HHTEpBAJIbHBI MPOTHO3 HCCIEAYEMOTO
noKa3aTesis?

16. BeposTHOCTH peanu3alvii MHTEPBAJIBLHOIO IMPOTHO3a BHIIIE
YeM TOYEYHOI0?

17. UYto xapakTepuzyeT aBTOKOPPEISIMS YPOBHEH BPEMEHHOTO
pana?

18. TlpuBenuTe  OCHOBHBIE  XapPaKTEPUCTUKH  TCHJCHITUHU
BPEMEHHOT0 psJIa.

19. TIlpuBenute rpauku OCHOBHBIX THUIIOB TPEHIOB.

20. Kakoii MeToa MOPOTHO3UPOBAHMS ObLI HCIOJb30BaH B

nabopaTopHoil pabote?
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JlabopaTopnass paGora «MoaenaupoBanue CTPYKTYPbI
BPEMEHHOI0 PHAIa»

eab jgadopaTopHoii padOThI: HA OCHOBE JIAHHBIX BPEMEHHOIO psAaa
ONPEACIUTh €r0 OCHOBHBIE KOMIIOHEHTBI, MOCTPOUTH aAJJIUTUBHYIO
(MyJIbTUILJIMKATUBHYIO) MOJENIb BPEMEHHOTO PsA/ia, COIVIACHO KOTOpPOU
pa3paboTaTh MPOTHO3 HCCIEAYEMOTO TOKa3aTels Ha MaKCHMAJIbHBIN
NEPUOJ] YIPEKACHUS.

3apanue:

. Hcnomp3ys METON CKOJB3AIMIEM CPEOHEN CKOPPEKTUPYWTE
YPOBHM HMCXOJIHOTO BPEMEHHOTO PsIa.

2. PaccunranTe 3Ha4CHUA CE30HHON KOMITOHEHTHI S.

3. YcTpaHuTe CE30HHYIO KOMIIOHEHTY U3 MCXOJHBIX YPOBHEM psiia
u nosryunte BeipoBHEHHbIE AaHHbIe (T + E) B anautuBHoi wim (T * E) B
MYJIbTUILUIMKATUBHOW MOJIEIIH.

4. Vcnionp3ysi IpUeM aHATUTUYECKOTO BhIpaBHUBaHUs ypoBHe# (T +
E) wm (T » E) u pacuer 3HadueHnii T Ha OCHOBE MOJYYEHHOTO
YPaBHEHUS TPEHA.

5. PaccunraiiTe 3Ha4€HUs MOJTYYEHHBIX N0 Mojaenu 3HaueHun (T +
S) wmm (T » S).

6. Onpeaenute aOCOMIOTHBIE H/UIN OTHOCUTEIbHBIC OITUOKH.

7. crionp3yst MOMYYEHHYHO MOJIEIIb BPEMEHHOTO Psifia, ONPEICIIUTE
MPOTHO3HOE 3HAYCHUE UCCIEAYEMOrO TTOKA3aTEIA.

MeToauueckue peKOMeHIAIUA no BbINOJIHEHU IO
J1a00paToOpHOM padoThI

[lenecooOpa3Ho BbIACIUTH cienytomue 4 tuma (PaxkTopoB, MO
BO3JICUCTBUEM  KOTOPHIX  (OPMUPYIOTCS  3HAUEHUS  DJIEMEHTOB
BPEMEHHOTO psijia.

1.lonroBpeMennsbie, dopMupyromme oomyw (B AIATEIbHOU
MEPCIIEKTUBE) TEHJCHIIUI0 B HM3MEHEHUHU aHAJIM3UPYEMOIo MpHU3HAKa
y(t). OObYHO STa  TEHACHIMS  ONKWCHIBACTCA C  ITOMOIIBIO
MaTeMaTH4eCKOM PYHKIUU y= f(t). DTy PYHKIIHUIO HA3BIBAIOT TPEHIOM.

2.Ce3onHbIC, (HOPMHUPYIOIINE MEPUOAMYCCKH ITOBTOPSIOIINECS B
OMpeNIeTICHHOE BpeMs Toja KoJeOaHHs aHaTIM3UPYEeMOro MpHU3HAaKa.
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O6o3HauuM pe3ysibTaT JEHUCTBUS CE30HHBIX (DAaKTOPOB C IMOMOIIBIO
byHKIMHU o(t). [TocKOIBKY Ta QYHKIUS AOHKHA OBITH MEPUOIUYECKOM
(c mepuojamMu, KpaTHBIMH «CE€30HaAM»), B €€ aHaJIUTHYECKOM
BBIPOKCHUU Y4YaCTBYIOT TapMOHUKH, TEPUOJUYHOCTH KOTOPBIX, Kak
paBuiIo, 00YCIOBJIEHA COJIEPKATENBbHOM CYITHOCTBIO 3a/1a4H.

3.1uknuueckue, GOpMUPYIOITUE W3MEHEHUS aHaATU3UPYEMOTO
NpU3HaKa, OOYCIOBJICHHBIE JEHCTBUEM JOJTOBPEMEHHBIX IIUKJIOB
HAKOHOMHYECKOM, AemMorpauieckoid win acTpoPu3HUYECKON MPUPOIBI
(Bomubl KonpapaTheBa, aemorpaduueckue «sIMbD», IUKIbI COJTHEYHOM
AKTUBHOCTH U T.IL.).

4.Cnyvalinple, HE MOJJAIOLIMECS Y4YeTy W peructpamuu. Hx
BO3JIeliCcTBHE Ha (DOpPMUPOBAHUE 3HAYCHUN BPEMEHHOIO psjia Kak pa3 u
OOyCJIOBIMBAET CTOXAaCTHUYECKYI0 MPHUPOAY DJIEMEHTOB Vy; , a,
CJIIOBATENIbHO, M HEOOXOAWMOCTb HWHTEPIIPETAIUU Y1, Y2,..., Yn KakK
HAOJIIOICHUM, TPOW3BEIEHHBIX HaJ  CIy4alHBIMU  BEJIMYHMHAMU,
COOTBETCTBEHHO, &, &,,..,&,. DbyleM o00O3HauaTh pe3yJbTaT

BO3JICUCTBUSA CIy9allHBIX (PAKTOPOB C MOMOIIBIO CIyYalWHBIX BETMYHH
(«OCTaTKOBY, «OIIHOOKY) &,.

Koneuno, BoBce He o00s3aTenpbHO, 9YTOOBI B  HpoIEcce
dbopMHUpOBaHUs 3HAYEHUM BCSIKOTO BPEMEHHOTO psJla y4yaCTBOBAJIH
OJTHOBpEMEHHO (akTopsl Bcex deThipex THIOB. OpHAKO BO BCeEX
CITy4asx MpearnoiaraeTcs HEMPEeMEHHOE YY4aCTUE CITydailHbIX (PaKTOPOB.

BriBo#bI O TOM, y4acTBYIOT WM HET (haKTOpPHl JIAaHHOTO THUIIA B
dbopMupoBaHUU 3HAYEHUW y; , MOTYT 0a3MpoBaThCA KaK Ha aHan3e
COJIepKaTEILHON CYITHOCTH 3a7a4H (T.€. ObITh alpUOPHO-IKCIIEPTHBIMU
10 CBOEU MPUPOJIE), TAK U HA CIEIHUATBHOM CTAaTUCTUYECKOM aHAJIU3E
UCCIIEyEMOT0 BPEMEHHOIO PsJia.

MopenupoBaniue ¥ TPOTHO3UPOBAHUE CE30HHBIX KOJICOAHMI
OCOOEHHO aKTyaJIbHO JJII XO3SUCTBEHHBIX CyOBEKTOB, TaK KaK MHOTHE
[OKA3aTeId  DKOHOMHUYECKOM  JEATENBbHOCTH  NPEANPUATHA U
OopraHu3aluii MMEIT Ce30HHBbIe KojebaHusa. [IporHo3bl CE30HHBIX
KoJieOaHu  00ECIeYMBaIOT  COBEPIICHCTBOBAHUE  YIPABJICHHUS U
00€eCTeUnBalOT SIKOHOMUYECKYIO 0€30MMacCHOCTh MPEATPUITHS.

CyliecTByeT HECKOJIbKO TMOAXOJIOB K aHAIu3y CTPYKTYphI
BPEMEHHBIX PSJOB, COJAEP)KAIMX CE30HHBIE WM I[UKIUYECKUE
koneOanuda. IIpocredmuii moAXoJ - pacyeT 3HAYCHUM CE30HHOMN
KOMIIOHEHTBl ~ METOJIOM  CKOJB3SIIEW CPEIHE W  IOCTPOEHHUE
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aJJIMTUBHON WM MYJbTUILUIMKATUBHON MOJIEIM BPEMEHHOIO psAJa.
OO0muii B aJ U TUBHON MOJEIN CIISTYFOIIHIM:

V= T+S+E (3.1)

OTa MOJEenb MPEANoiaraeT, 4YTo KaxJIbli YPOBEHb BPEMEHHOTO
pslla MOXKET OBbITh TpEACTaBlieH Kak cymma TpeHaoBou (T), ce3oHHOMH
(S) u cmyuaitnonr (E) xommonenT. OOmuid BUJ MYJIbTHIUTMKATHBHOM
MOJIEH BBITJISIUT TaK:

Y=Te S E (3.2)

OTa MOJEenb MPEAnoiaraeT, 4YTo KaxJbli YPOBEHb BPEMEHHOTO
psAla MOXET OBITh MpeNCTaBieH Kak mpowusBenecHue TpeHaoBou (T),
cezonHoM (S) m cmyuarinou (E) xommonenT. BpiOop ofHOIN M3 JOBYX
MOJIENEN OCYIIECTBISIETCSI HA OCHOBE aHalu3a CTPYKTYPhl CE30HHBIX
kojebanuii. Ecnu amrmumtyna kosebaHui pUOIM3UTEIHLHO TTOCTOSTHHA,
CTPOSIT aJAJUTUBHYIO MOJI€]Ib BPEMEHHOIO PsiJia, B KOTOPOW 3HAYEHUS
CE30HHOW KOMIIOHEHTHI MPEJINOIArat0TCsl MOCTOSIHHBIMU JIJIS1 Pa3IUYHbIX
nMKiIoB. Eciu aMmumTyga Ce30HHBIX KoOJieOaHWM BO3pacTaeT WU
YMEHBIIAETCSI, CTPOSIT MYJIbTUIJIMKATUBHYIO MOJIENIb BPEMEHHOTO Psija,
KOTOpasi CTaBUT YPOBHH PsSiJja B 3aBUCUMOCTb OT 3HAYEHUU CE30HHOU
KOMITOHEHTHI.

ITocTpoeHne amAUTHUBHOM W MYJbTUIUIMKATUBHOM  MOJEJIEH
cBoJUTCS K pacuery 3HaueHul T, S u E 115 kaxxaoro ypoBHs psija.

IIpoyecc nocmpoenus modenu ekouaem 6 cedsi ciedyoujue uacu.

1. BeIpaBHHBaHME MCXOJHOTO psSAda METOAOM  CKOJB3SIIEH
CpEIIHEN.

2. Pacuer 3Ha4Y€HUI CE30HHON KOMIIOHEHTHI S.

3. YcrpaHeHue CE€30HHOM KOMIIOHEHTBI W3 HCXOJHBIX YPOBHEHN
psina u noixydeHue BoipoBHEHHBIX JaHHBIX (T + E) B annutusHo# wnu (T
* E) B MyJIbTUIUIMKAaTUBHON MOJIEIIH.

4. Ananutnueckoe BoipaBHUBaHUE ypoBHEH (T + E) umu (T * E) u
pacuer 3HadueHW T C HCHOJIB30BAHUEM TMOJNYYEHHOIO YpPaBHECHUS
TpEHA.

5. Pacuer nonyuennbix no moaenu 3HaueHudt (T + S) wmm (T « S).

6. Pacuer aOCOMIOTHBIX W/WJIM OTHOCUTEIBHBIX OIIUOOK

Eciu  monydeHHble  3HauYeHHMsT  OMIMOOK  HE  cojaepikaT
aBTOKOPPEJISIIIUU, UMM MOXXHO 3aMEHHUTh UCXOJIHbIC YPOBHHU psiJa U B
JanbHEHUIIIEM HCIOJIb30BaTh BPEMEHHOM psif OWMOOK E Ajid aHainu3a
B3aMMOCBSI3U UCXOJHOTO Psijia U IPYTUX BPEMEHHBIX PSIOB.
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BrisiBnenue u yctpaHeHue ce30HHOTO d(Pdekta (B HEKOTOPHIX
HMCTOYHUKAX MPUMEHACTCS TEPMHUH «JIECE30HATU3aIUs YPOBHEH Psa)
UCIIOJIL3YIOTCS B IBYX HAIpPaBJICHUSX.

Bo-miepBBIX, BO37EHCTBHE CE30HHBIX KOJEOAHWUM  CIIEAyeT
YCTpaHATHh Ha 3Tare MpeABaApUTEIbHON 00pabOTKU MCXOIHBIX JaHHBIX
MIPU M3YyYECHUH B3aMMOCBSI3M HECKOJIbKMX BPEMEHHBIX psiioB. [ToaTomy
B POCCHUMCKMX ¥ MEXIYHAPOJIHBIX CTAaTUCTUYECKUX COOpPHHUKaX
NyOJIMKYIOTCS JaHHbIE, B KOTOPBIX YCTPAHEHO BJIHUSHHE CE30HHOMU
KOMITOHEHTHI (€CJIM 3TO MOMECsSYHas WM MOKBapTaibHasl CTaTUCTHKA),
Hanpumep, mokKaszaTesd 00beMOB TPOU3BOICTBA B OTACIBHBIX OTPACISAX
MIPOMBIIIJICHHOCTH, YPOBHS 0€3pabOTHIIBI U T. 1.

Bo-BTOphIX, 3TO aHalW3 CTPYKTYPhl OJAHOMEPHBIX BPEMEHHBIX
PSAZIOB C IEJIBI0 IPOTHO3UPOBAHUS YPOBHEH psifia B OyyIIHE€ MOMEHTHI
BPEMEHHU.

KonTposibHbIE BONpPOCHI JIsE MOATOTOBKM K  3alIuTe
JJabopaTtopHoi padoThI

1. IlpuBenure aaIUTHUBHYIO U MYJbTUIUIMKATUBHYIO MOJIETH
BPEMEHHOI0 psiJia, COAEPKAIIETO TEHISHIIUIO U CE30HHbIE KOJIeOaHuUsl.

2. Kak onpenmensercss  mpocTas — CKOJB3SILAsl — CPEAHss
BPEMEHHOTO psAaa?

3.  Kak omnpegensercs B3BEIICHHAas CKOJb3AIIAs CpPEOHSSA
BPEMEHHOTO psAaa?

4. TloscHute, Korjga IEIECOOOpPa3HO MCIOJIb30BATh MPOCTHIC
CKOJB3SIIME  CpeaHue, a I KaKuX  BPEMEHHBIX  PSJOB
NPEANOYTUTENIbHEE B3BEIICHHBIE.

5. OcymiecTBUM JIM NPOTHO3 YPOBHEH BPEMEHHOrO psija s
OyaylmiMX MOMEHTOB BpPEMEHM TIPU  HUCIOJb30BAHUM  IMPOCTHIX
CKOJIB3SIIIUX CPETHUX?

6. Uro mnoHuMMaeTrcs TMOJ AaHAJIUTUYECKUM BbIpaBHUBAaHUEM
YPOBHEW BPEMEHHOTO psijia?

/. Kakwe OCHOBHBIE CHOCOOBI  BBISIBJICHUS  TEHICHIIUU
BPEMEHHOTO PAJIA BbI 3HAETE?

8. Kakumu cnocobaMu MOXKET ObITh ONpEAeSieH TUIl (PYHKIUU
TpPEeH/1a MPY aHATUTHYECKOM BhIPAaBHUBAHUU?

9. Kakoil crmemyer BbIOpaTh THII TpEHAA, €CIM yPOBHHU psaa
a0COJIFOTHBIX YCKOPEHUH HMMEIOT Majiblil pa3dpoc BOKPYT HEKOTOPOTO

OTJIMYHOTO OT HyJs unciia? Hamuimure ypaBHEHUE 3TOTO TPEHIA.
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10. Yemy paBHa cymMMa OLIEHOK KOA(PhHUIIMEHTOB CE30HHOCTH JIJIs

MOJIHOTO CE30HHOTO uKJa? (xapakTep CE30HHOCTHU
MYJIbTUTITUKATUBHBIN )
11. Yemy paBHa cymMMa OIEHOK KOA(DPHUITUEHTOB CE30HHOCTH IS

TIOJTHOT'O CE30HHOI0 IUKIIA? (XapakTep Ce30HHOCTH a/IATUBHBIN)

12. Kak H©Ha craauu rpaduUyueckoro aHaau3a JUHAMUKHU
BPEMEHHOIO  psiia MOXHO ONPEIEIUTh XapakTep CE30HHOCTH
(aAIUTUBHBIN WM MYJIbTUILIIMKATUBHBIN)?

13. Mertoabl BBISBICHHS MMEPUOJINYECKON KOMIIOHCHTBI. Moaenu
CE30HHBIX KOJIEOaHMIA.

14. B 4yeM OCHOBHOE pa3M4l€ B TOCJIEIOBATEILHOCTH
NOCTPOEHUS aJAUTUBHBIX U MYJIbTUIUIMKATUBHBIX MOJIEJIE BPEMEHHOIO
psana?

15. B kakumx ciy4yasgx HCHOJB3YK) TEPMHUH «IECE30HATU3ALIMSA
YpOBHEH psijian?

26



MeToauueckue peKOMEHJAANUM 10 BBINOJHEHUIO OTYETOB O
J1adopaTopHBIX padoTax

1.0Tyer odopmisieTcss CTYASCHTOM II0 KaXKIoh JrabopaTopHOI
pabote Ha nuctax popmara A4 B MAIIMHONIMCHOM BapHaHTE.

2.0T4eT BKJIIOYACT THUTYJbHBIM JIMCT, 3aJaHue, MOAPOOHOE
OMHMCAHWE BBITIOJHEHUS 3aJlaHUil U BBIBOJIbI. PacdeTsl BBITIOIHSIOTCS B
Excel, mocne dero pesynbrarel neperocsatcs B Word u npencraBisiores
B BUJIC TaOJIMI], PUCYHKOB WJIM TEKCTa C MCIOJIb30BAHUEM «pPEIaKTOpa
bopmyI».

3.Tabmuubl ¥ PHUCYHKH, COJAEpKaIUe pPe3yJbTaThl pPacueTOB
obpopmisitoTcs B cooTrBeTcTBUM ¢ TpeOoBanmsimu ['OCTa. He
JOITyCKaeTCs paciieyaTka Ta0JuIl HermocpeacTBeHHo u3 Excel.

4.Bce moJlydeHHBIE pPE3YyJbTaThl JIOJDKHBI OBITh IKOHOMHUYECKHU
UHTEPIPETUPOBAHbI, HA OCHOBAaHUU MPOMEXKYTOYHBIX W MPOTHO3ZHBIX
pPacyeToB JENat0TCI 000CHOBAHHBIE BBIBOJIBI.

5.00beM otuera cocrtaBisger S5-10 cTpaHUI] MaIIMHOMKMCHOIO
TEKCTa B 3aBUCHUMOCTH OT JlabopatopHoil paboTel. Ilapamerpsi
MEYaTHOI'O TEKCTa CTaHJapTHHIE.

6.B konme nabopatopHoil paOOThI MPUBOJIUTCS  CIIHUCOK
JUTEpaTypHI.

7.0TUeT 3aluIaeTcs KOMUCCUHU B Yachl MHIMBUAYaIbHON pabOThI
CO CTyJICHTaMH.
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6. Pexomenayemble HCTOYHMKH HH(OPMALIMHA

6.1 OcHoBHas ydeOHas nTUTEpaTypa

1. I'magunun, Anekcanjp BacunbeBud. DxkoHomeTpuka [TekcT]:
yaeOHoe nmocobue / A. B. I'magunun, A. H. I'epacumos, E. 1. I'pomoB. -
Mocksa : KnoPyc, 2011. - 232 c. -ISBN978-5-406-009 43-7: 105 p.
(100 7x3.)

2. banmmn, K. B.OkoHoMeTprKa [ DNeKTpOHHBIA pecypc|: yIeOHUK
/ K. B. bamgun, O. beictpoB, M. Cokonos. - 2-¢ u3., nepepad. u mo. -
Mocksa : FOuutn-/lana, 2012. - 255 c. - ISBN5-238-00702-7: b. 1. //
Pexxum nocrtymna - http://biblioclub.ru/

6.2. JlomomauTenpHas yueOHas TUTepaTypa

1. BanenturoB, B. A. Oxonomerpuka [Tekct]: mpaktukym / B. A.
Banentunos. - 2-e u3a. - M.: JlamkoB u K, 2009. - 436 ¢. -ISBN978-5-
394-004 28-5: 116.00 p. (52 3K3.)

2. T'epacumoB, A. H. DOxoHOMeTpuKka: TEOpusd M MNPAKTHUKA
[DnexTpoHHBIN pecypc]: anekTpoHHbIN yueoHuk / A. H. I'epacumos, A.
B. I'magunun, E. 1. I'poMoB. - M. : KnoPyc, 2011. - 1 snexkTpoH. omnr.
auck (CD-ROM). - Cucrem. tpeboBanus: IIK 500 MHz ; onepatuBHas
mamMaTh 512 Mb u 6onee ; Windows 2000/XP/Vista/7 ; SVGA 1024x768
; CD mpuBon ; 3B. kapta (mobast) ; Internet Explorer 7.0 u BbImIe ;
MBIIlIb. - 3arJl. C KOHTeHHepa. - Jluck momMenieH B koHTerHep 19x14 cwm. -
ISBN 978-5-406-001 86-8 : 450.00 p. (13x3.)

3. I'myxos, JI. A. DxoHOMETpHKa [ DIEKTPOHHBIN pecypc]: yaeOHoe
nocobue / JI. A. I'myxoB. - Boponex: BopoHexckas rocyaapcTBeHHas
necotexHuueckas akagemus, 2012. - 112 c. - b. 1. // Pexxum goctymna -
http://biblioclub.ru/

4. llyoposa, T. A. IIporHo3upoBaHue COIUATBHO-3KOHOMHUYECKUX
npoueccoB [Tekcr] : yueOnoe mocobme / T. A. JlyOpoBa. - 2-¢ m3.,
ucop. u gon. - M. : Mapker JIC, 2010. - 192 c. - (YHuUBepcuTeTcKas
cepus). - ISBN 978-5-94416-0 66-9: 48.00 p. (20 3k3.)

5. MxurapsH, B. C. DkxoHoMmeTpuka [DIEKTpOHHBIM pecypc]:
yueOHoe mocobue / B. C. Mxutapsa, M. ApxunoBa, B. Cupotun. -
MockBa : EBpasuiickuil OTKpbITBIM HHCTHTYT, 2012, - 221 c¢. -
ISBN 978-5-374-00053-5: b. 1. // Pexxum noctyma - http://biblioclub.ru/

6. [IpakTukym mo sxoHomeTpuke [ Tekct] : yuebHOE mocodue / mos
pen. U. 1. EnuceeBoii. - 2-e u3z., mepepad. u gom. - M. : ®UHAHCH U
cratuctuka, 2008. - 344 c. : un. - ISBN 978-5-279-027 85-9: 180.00 p.
(12K3.)
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IpuiioxeHNss K METOAUYECKUM YKA3AHUAM
110 BBINOJITHEHUIO JIA00PATOPHBIX PadoT
0 JUCHHUIINHE «IKOHOMETPUKA
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Ipuioxenne 1. 3aganus 11 BBINOJHEHUS Ja00OpPaTOpPHOM
patdoThl «JIuHellHbIe MOAEJIH MHOKECTBEHHOM perpeccuu»

BapuanTt Nel

[Ipenmonaraercs, 9To 00beM MpEMIOKEHHUS HEKOTOporo Omara Y
1 QYHKIMOHUPYIOMIEH B YCIOBHSAX KOHKYPEHIHMH (PUPMBI 3aBHCHUT
JUHEWHO OT IEHBI X; 3TOro Oyara u 3apa00THOM IIaThl X, COTPYIHUKOB
sToit pupmbl. Mcxomuple manHbie 3a 16 MecsAreB NOpeacTaBICHBI B
TabJIuIIe

Mecsinbl Y X1 X5
1 20 10 12
2 25 15 10
3 30 20 9
4 45 25 9
5 60 4 8
6 69 37 8
7 75 43 6
8 90 35 4
9 105 38 4
10 110 55 5
11 120 50 3
12 130 35 1
13 130 40 2
14 130 55 3
15 135 45 1
16 140 65 2

Bapuant Ne2

[lo pgaHHBIM, NOpPEACTAaBICHHLIM B TaOJWIIE HIDKE, H3y4aeTcs
3aBHCUMOCTh O00BbEMa BaJlOBOIO0 HAIMOHAIBHOIO IpoaykTa Y (MIIPI.
JI0JIJ1.) OT CJEAYIOIIMX MEepEeMEHHBIX: X; — OoTpedaeHrne, MIPI.J0MI. X;
— WHBECTHITNH, MIIPA. JTOJII.

1 2 3 4 5 6 7 8 9 10

Y 8 9,5 11 12 13 14 15 | 165 | 17 18

X1 165 | 138 2,0 2,1 2,2 24 | 265 | 285 | 32 | 355

X2 14 16 18 20 23 | 235 | 25 | 26,5 | 28,5 | 305
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Bapuant Ne3

[lo maHHBIM 3a JBa TOJa M3ydaeTcs 3aBHCHMOCTh 000poTa
PO3HUYHON TOproBiau Y (MJIpA. IOJUL.) OT psaa dakTopoB. B Tabmuie
MIPEICTABIICHBI CIICAYIONTUE AaHHBIC 3a 2 Tofa: Y — 000pOT PO3HUIHOM
TOPTOBJIH, MJIPJ.PYO.; X7 — JCHEKHBIC JTOXOIbI HACEICHUsS, MIPA.PYO.;
X, — nomst A0XOJIOB, HCIIONb3yeMas Ha IOKYIKY TOBAapOB W OIUIATY
yCIIyT, MIpA.py0.; X3 — YUCIEHHOCTh 0€3pabOTHBIX, MIH.YEN.; X; —
oduIMaIbHBIA Kypc py0s1s o oTHOIIEHUIO K gosapy CIIA.

Mecsx Y X1 X2 X3 X4
1 72,9 117,7 81,6 8,3 6,026
2 67,0 123,8 73,2 8,4 6,072
3 69,7 126,9 75,3 8,5 6,106
4 70,0 134,1 71,3 8,5 6,133
5 69,8 123,1 77,3 8,3 6,164
6 69,1 126,7 76,0 8,1 6,198
7 70,7 130,4 76,6 8,1 6,238
8 80,1 129,3 84,7 8,3 7,905
9 105,2 145,4 92,4 8,6 16,065
10 102,5 163,8 80,3 8,9 16,010
11 108,7 164,8 82,6 9,4 17,880
12 134,8 227,2 70,9 9,7 20,650
13 116,7 164,0 89,9 10,1 22,600
14 117,8 183,7 81,3 10,4 22,860
15 128,7 195,8 83,7 10,0 24,180
16 129,8 219,4 76,1 9,6 24,230
17 133,1 209,8 80,4 9,1 24,440
18 136,3 223,3 78,1 8,8 24,220
19 139,7 223,6 79,8 8,7 24,190
20 151,0 236,6 92,1 8,6 24,750
21 154,6 236,6 83,2 8,7 25,080
22 160,2 248,6 80,8 8,9 26,050
23 163,2 253,4 81,8 9,1 26,420
24 191,7 351,4 68,3 9,1 27,000
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Bapuant Ned

[lo pganHBIM, TpeACTaBACHHBIM B Tabmuue 1, wu3ydaercs
3aBUCUMOCTh YHCTOM NPUOBLIM mpeanpustus Y (MIpA. AOMI.) OT
CIICIYIOMMNX MEePEMEHHBIX: X; — 000pOT Kamurtajga, MIPJI. A0, X, —
YUCJIEHHOCTh CJIYXaIlluX, ThIC. Yel.; X3 — PhIHOYHAS KalmWuTaJIA3allUs
KOMITAHUH, MJIPJI. JTOJUI.

Ne n/m Y X1 Xs X3
1 0,9 31,3 43 40,9
2 1,7 13,4 64,7 40,5
3 0,7 4,5 24 38,9
4 1,7 10 50,2 38,5
5 2,6 20 106 37,3
6 1,3 15 96,6 26,5
7 4,1 137,1 347 37
8 1,6 17,9 85,6 36,8
9 6,9 165,4 745 36,3
10 0,4 2 4,1 35,3
11 1,3 6,8 26,8 35,3
12 1,9 27,1 42,7 35
13 1,9 13,4 61,8 26,2
14 1,4 9,8 212 33,1
15 0,4 19,5 105 32,7
16 0,8 6,8 33,5 32,1
17 1,8 27 142 30,5
18 0,9 12,4 96 29,8
19 1,1 17,7 140 25,4
20 1,9 12,7 59,3 29,3
21 0,9 21,4 131 29,2
22 1,3 13,5 70,7 29,2
23 2 13,4 65,4 29,1
24 0,6 4,2 23,1 27,9
25 0,7 15,5 80,8 27,2
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Bapuant NeS

[lo maHHBIM 3a JBa TOJa M3ydaeTcs 3aBHCHMOCTh 000poTa
pO3HUYHOM TOproBiu Y (MIpI. M0JU1.) OT psiaa daktopoB. B Tabmure
MPEICTABIICHBI CIICAYIONIME AaHHBIC 3a 2 Tofa: Y — 000pOT PO3HUIHOM
TOPTOBIIH, MIPA.pPYO.; X7 — TOBapHBIC 3amachkl B (paKTUUYECKUX IICHAX,
MIPA.pYO.; X, — HOMUHANIbHAS 3apaboTHas MIata, pyo.; X3 — JCHEKHBIC
JTOXOJbI HAceNeHus, MIPA.py0.; X; — oduIumadbHBIA Kypc pyOis 1o
oTHolIeHUIO k nojutapy CIIIA.

Mecsx Y X1 X2 X3 X4

1 72,9 42,1 988 117,7 6,026
2 67,0 36,7 1000 123,8 6,072
3 69,7 37,9 1059 126,9 6,106
4 70,0 39,1 1040 134,1 6,133
5 69,8 39,6 1047 123,1 6,164
6 69,1 39,6 1122 126,7 6,198
7 70,7 38.8 1110 130,4 6,238
8 80,1 44,9 1052 129,3 7,905
9 105,2 42,9 1112 145,4 16,065
10 102,5 41,5 1123 163,8 16,010
11 108,7 46,9 1164 164,8 17,880
12 134,8 50,6 1482 227,2 20,650
13 116,7 48,3 1167 164,0 22,600
14 117.8 46,7 1199 183,7 22,860
15 128,7 50,4 1385 195,8 24,180
16 129,8 51,9 1423 219,4 24,230
17 133,1 54,2 1472 209,8 24,440
18 136,3 54,6 1626 223,3 24,220
19 139,7 54,4 1618 223,6 24,190
20 151,0 54,9 1608 236,6 24,750
21 154,6 57,0 1684 236,6 25,080
22 160,2 58,1 1716 248,6 26,050
23 163,2 63,1 1785 253,4 26,420
24 191,7 68,0 1808 351,4 27,000
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Bapuanr 6

[TocTpouTh pErpecCMOHHOI0 MOJIEIb 3aBUCHUMOCTH JAaHHBIX 00
o0BbeMe MpoJIak B 3aBUCUMOCTH OT: X1 pe3ynbTaT TecTa CHOCOOHOCTH K
npojaxe; X2 Bo3pacT npoaasna; X3 pe3yabTaT TeCTa TPEBOKHOCTH; X4
ombIT paboThl; X 5 cpeaHuit 6aul MIKOJIBLHOTO aTTecTara.

O6beMm Pesynbrar Bospact Pesynbrar OmnbIT Cpennuit
MPOJIaX B TecTa MpoJ1aBIa TecTa paboThI Oamn
MecsI (ThIC. | CTIOCOOHOCTH X2 TPEBOKHOCTHU X4 LIKOJILHOT'O
py0.) K TIPOJIaKe X3 aTTecraTa
Y X1 X5
44 10 22,1 4,9 0 2,4
47 19 22,5 3,0 1 2,6
60 27 23,1 1,5 0 2,8
71 31 24 0,6 3 2,7
61 64 22,6 1,8 2 2,0
60 81 21,7 3,3 1 2,5
58 42 23,8 3,2 0 2,5
56 67 22,0 2,1 0 2,3
66 48 22,4 6,0 1 2,8
61 64 22,6 1,8 1 3,4
o1 S57 21,1 3,8 0 3,0
47 10 22,5 4,5 1 2,7
53 48 22,2 4,5 0 2,8
74 96 24,8 0,1 3 3,8
65 75 22,6 0,9 0 3,7
33 12 20,5 4,8 0 2,1
94 47 21,9 2,3 1 1,8
39 20 20,5 3,0 2 1,5
52 73 20,8 0,3 2 1,9
30 4 20,0 2,7 0 2,2
58 9 23,3 4.4 1 2,8
59 98 21,3 3,9 1 2,9
52 27 22,9 1,4 2 3,2
56 59 22,3 2,7 1 2,4
49 23 22,6 2,7 1 2,4
63 90 22,4 2,2 2 2,6
61 34 23,8 0,7 1 3,4
39 16 20,6 3,1 1 2,3
62 32 22,4 0,6 3 4,0
78 94 25,0 4,6 5 3,6
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Bapuaunr 7

IIpuBenena uHpopManus 11(0) 15 MPEANPUATHIM,
xapakTepusyromas  3(p(EKTHBHOCTh  HMCIIOJIL30BAaHMS  OCHOBHBIX
MIPOU3BOJICTBEHHBIX (DOHJIOB.

No ®doHpooTnayva, Y CpennevacoBast VY nenbHbI BeC aKTUBHOU
MIPOU3BOIUTEILHOCTh JaCTH OCHOBHBIX
obopynoBanus, X1 MIPOU3BOICTBEHHBIX
dbounnoB, X2
1 26 37 39
2 33 33 40
3 24 15 35
4 29 36 48
5 42 26 53
6 24 24 42
7 52 15 94
8 56 33 o4
9 26 44 50
10 45 34 53
11 27 63 46
12 54 8 50
13 34 44 43
14 48 43 55
15 45 32 o1
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Bapuanrt 8

[IpuBenena wuHopmManuss o 25 mjarepsx. AHaTU3UPOBAIKCH
CJIEYIONINE IEPEMEHHBIE:
VY - CcTOMMOCTH OJTHOTO TIPEOBIBAHMS B JIarepe;
X1 — obmias mmomaas Jareps, ra
X2 — KOJIUYECTBO YKHUJIbIX IIOMEIICHUM;
X3 — Hajnu4uMe MmIaTeabHOro 0acceina;

X4 — KOJIMYECTBO AOIIOJIHUTCIIbHBIX MCCT PAa3BJICHCHUS.

No jmarepst Y X1 X2 X3 X4
1 7 0,8 32 0 2
2 8,8 0,4 47 0 2
3 9 0,9 18 1 1
4 8 2,2 32 0 3
9) 8 0,6 94 0 2
6 / 1,0 30 0 3
7 7,75 0,7 30 0 2
8 8,0 0,36 40 0 1
9 8,5 0,46 60 1 1
10 8,5 0,18 60 0 3
11 9,0 1,04 56 1 2
12 7,0 0,50 50 0 1
13 9,0 5,0 21 0 2
14 8,5 2,4 30 1 2
15 9,0 1,2 70 1 1
16 7,5 2,4 80 1 2
17 8,5 3,46 50 0 2
18 9,0 2,0 35 1 2
19 8,0 2,68 25 0 2
20 9,5 2,28 75 1 1
21 7,5 0,04 35 1 2
22 7,5 0,64 17 0 2
23 7,5 0,5 15 1 3
24 9,0 1,32 30 1 2
25 7,5 2,4 95 0 2
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Bapuant 9

B Tabmuie nmpeacTaBieHa 3aBUCUMOCTh COOCTBEHHOI'O KanuTajga OaHKa

OT COBOKYIMHOCTH (haKTOPOB

C Kpeaur
CoGersenn | P ]S:CT Bl CpenctBa | Kpemutst AxLu
13171 YaCTHBI| IPEANPUAT | IPEAIPUATH H O6nuramu|Bekcen
bank KamuTal, HaCTHE M uit u SIM U Y U, MITH | I, MJIH
6 | ™% | munam OpraHu3anyopraHu3anys Mo pyo pyo
MU PY MJTH 1. pyo. ' '
pY6. MJIH |i, MJIH pyO.| M, MJIH pyO.
pyo.
123510
CGepbank | 209933 . |308437| 389016 | 1073255 |13571| 350499 | 2
Buewroproank| 72057 | 58557 | 5205 | 111103 | 189842 |23152] 50012 | 24859
TasnpomGank | 30853 | 33574 | 5084 | 141437 | 207118 |18660] 35676 | 6107
Anbda-Gank | 25581 | 30001 | 1361 | 58489 | 138518 |4505| 8471 | 3153
Bank Mocksbl | 18579 | 49300 | 5768 | 44636 90757 |3026| 24838 | 873
Poc6atKk 12879 | 31989 | 4466 | 93007 62388 | 4474| 5667 | 4538
XaHTBI-
Mancuiickuit | 3345 | 6310 | 1392 | 11655 4142 | 406 | 15601 | 6231
OaHK
MJIM-Gaux | 13887 | 9903 | 7266 | 28779 51731 | 2656| 13186 | 3987
MMB 8380 | 10871 | 4119 | 66525 48400 | 721 | 14213 | 59
Paligbaibenda 757, | 21602 10828 | 42120 | 46393 | 284 | 5273 | O
HPOMC?O%E‘H 0528 | 22829 | 2719 | 27362 | 45580 |2781| 18727 | 2480
CuTnbank 8953 | 10401 | 3576 | 38895 33339 | 13 | 23442 | 0©
Vpancu6b 13979 | 18665 | 8170 | 15953 43073 |6705| 4026 | 784
Mexnpombank| 28770 | 1072 | 511 | 5457 60154 | 63 | 2577 | 1185
HPOMCI’j”"GaH 5222 | 6404 | 822 | 26302 32761 | 68 | 5250 | 6009
ITerpoxommepn| 8373 14844 | 1693 21544 23053 3561 | 9417 863
Homoc-Gank | 6053 | 3556 | 476 | 9488 28511 |2126| 9416 | 2100
3eHuT 7373 | 5075 | 421 | 18923 25412 | 2743| 8264 | 1357
Pycexui 9078 | 3246 [38799| 599 3599 0 377 | 370
CTaHAAPT
Tpauckpenuéa) 3768 | 3495 | 993 | 19923 18506 | 827 | 7350 | 322

HK
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Bapuant 10

[To maHHBIM, TIPEACTABICHHBIM B TAaOIHIlE, U3YYaETCs 3aBUCHUMOCTD
OamaHcoBOM MPpUOBLIM TpeaAnpusTHsS TOproBau Y (TeiC. py0.) oOT

cleAyromux (pakTopoB:
X 1 - 06beM TOBapHBIX 3aMacoB, THIC. PYO.;

X 2 - ¢hoHp omiaTel TpyAa, THIC. PYO.;
X 3 - u3ziepKKU 00paIieHus, TiC. Pyo.;

X4 - 06beM Tpogak Mo 0€3HATMIHOMY pacueTy, ThIC. PYO.

Mecsn Y X1 X2 X3 X4

1 41321,57 300284,10 19321,80 42344,92 100340,02
2 40404,27 49107,21 20577,92 49000,43 90001,35
3 37222,12 928388,75 2482491 50314,52 29301,98
4 37000,80 724949,11 28324,87 48216,41 11577,42
5 29424.84 730855,33 21984,07 3301,30 34209,84
6 20348,19 2799881,13 11000,02 21284,21 29300,00
7 11847,11 1824351,20 4328,94 28407,82 19531,92
8 14320,64 1624500,80 7779,41 40116,00 17343,20
9 18239,46 1115200,93 18344,11 32204,98 4391,00

10 22901,52 1200947,52 20937,31 30105,29 14993,25
11 27391,92 1117850,93 27344,30 40294,40 104300,00
12 44808,37 1379590,02 31939,52 42239,79 119804,33
13 40629,28 588365,77 29428,60 55584,35 155515,15
14 31324,80 434281,91 30375,82 49888,17 60763,19
15 34847,92 1428243,59 33000,94 59866,55 8763,25

16 33241,32 1412181,59 31322,60 49975,79 4345,42

17 29971,34 1448274,10 20971,82 3669,92 48382,15
18 17114,90 4074616,71 11324,93 26032,95 10168,00
19 8944,94 1874298,99 8341,52 29327,21 22874,40
20 17499,58 1525436,47 10481,14 40510,01 29603,05
21 19244,80 1212238,89 18329,90 37444,69 16605,16
22 34958,32 1154327,22 29881,52 36427,22 32124,63
23 44900,83 1173125,03 34928,60 51485,62 200485,00
24 57300,25 1435664,93 41824,92 49959,92 88558,62
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Ipuioxenne 2. 3agaHus 1Jis1 BBINOJHEHUS Ja00OpaTOpPHOM

padoTsl «IIporuo3upoBanne Ha OCHOBE BPEMEHHBIX PSI0B»

Tabmuma 2.1 JluHamuka KONMMYECTBA MPEANPUATHUN W OpraHU3aIui

[lenTpansHOTO (PemepanIbHOTO OKpyTa

2000 | 2005 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015| 2016
Poccniickas 288423 | 2249531 | 2504518 | 2727146 | 2901237 | 3106350 | 3346483 | 3593837 | 3845278 | 4149815
Denepanust
[enTpanbHbIil
denepanbHblii 80074 | 740557 | 852146 | 956850 | 1041981 | 1132052 | 1237129 | 1347273 | 1458202 | 1596789
OKpyT
bearopoackas 3122 17162 20075 20977 21689 22421 24112 25386 27187 28154
o0Jactp
bpsnckas 3638 14420 14345 15178 15926 16510 17715 18410 19208 18993
o0Jactp
Biagumupekas 2980 17948 19714 | 20586 20074 | 21581 22849 24349 26000 28187
o0Jactp
Boponeskckas 5079 26158 28908 30389 31617 33821 36637 40396 44171 48133
o0Jactp
VBanoBcKas 3121 14417 15199 16572 17082 18460 20152 21961 23851 25733
o0Jactp
Kanyxckas 2914 15485 16464 17716 18486 19825 21204 | 22860 24227 25493
o0Jactp
Koctrpomcras 2831 11126 12747 13179 12952 12856 13497 14123 14329 15015
o0Jactp
Kypekas 3532 15920 16254 16869 17523 18801 20045 20948 21755 23326
o0Jactp
Jlunenxas 2689 11720 12343 12940 13982 14587 15469 16766 17896 19257
o0Jactp
MockoBcKas

8186 79157 89302 97373 | 104392 | 114551 | 126401 | 137947 | 150016 | 164749
o0Jactp
OpioBckas

2840 10593 11244 11681 11728 12242 12769 13197 13781 14616
o0Jactp
Ps3anckas

3514 18863 20210 21039 21628 23014 24400 25952 27476 29176
o0Jactp
CmoneHckas

3502 14767 15994 16536 16874 17422 18260 18867 19538 20539
o0Jactp
Tam6oBCcKas

3347 13928 13966 15188 16010 16720 16371 16284 16627 16826
o0Jactp
Teepckast 4818 22365 23892 26036 28230 30627 33413 36526 39549 42708
o0Jactp
Tynbckas 3664 19037 20663 22152 23165 24330 25920 27632 29509 31607
o0Jactp
Apocnasckast 3156 19534 | 20915 22464 24121 26601 29216 31381 33560 36024
o0Jactp
r. Mockga 17141 | 397957 | 479911 | 559975 | 625602 | 687683 | 758699 | 834288 | 909522 | 1008253
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IMpuioxenne 3. 3agaHusi AJI BBINOJHEHUA J1a00pPaATOPHOU
padoTsl «MogeupoBaHUe CTPYKTYPbI BPEMEHHOI'0 PSIAQ»

Bapuanr 1

AHanu3 JaHHBIX BPEMEHHOTO Psiia CBUIIETENBCTBYET O HAIUYUH
CE30HHBIX KoJieOaHWW B MPOU3BOACTBEHHOM IpOIECCE Hacoca
«Maubitiy. B BecenHe-neTHUH nepruoa o0beM MPOr3BOACTBA BHIIIE, YEM
B OCCHHE-3UMHHUU TEPHUOI. [TockombKy aMIUIMNTya CE30HHBIX
KOJIeOAHWN yMEHBIIAETCI MOXHO TPEINOJIO0KUTh CYIIIECTBOBAHUE
MYJbTUIUIMKATUBHON  Mojenu. Onpenenure €€  KOMIIOHEHTBI W
paspaboTaiiTe MPOrHo3 Ha MEPBOE MOIYTOAUE CIETYIOUIETO Toja.

O6wem
OO6bem pou3BOICTBA,
t t MPOU3BOJICTBA,
TBIC. IIT.
THIC. IIT.
1 27,2 9 25
2 2 10 24
3 34,8 11 24
4 2 12 20
5 16,5 13 23
6 21 14 22
7 24,5 15 23
8 22 16 13
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Bapuanr 2

AHaJIM3 UCXOAHOTO BPEMEHHOIO psiia COpoca Ha KUPIHAY
CBHUJIETEIILCTBYET O HAJIMYWU CE30HHBIX KoJieOaHu (mepuo i KojaeOaHui
paBeH onHoMy roay). HaOmiomaercs ycTOWYMBO MOBTOpsIOIIEECs
YBEJIMYEHUE CIPOCA BO BTOPOM U TPETHEM KBAapTaJlax IO CPAaBHEHHIO C
MEePBbIM U 4YETBEPTHIM KBapTajaMHu. Tak Kak aMIUIATYJa CE30HHBIX
KOJieOaHUW yBEIMYMBACTCS, TO I OMHCAHUS U TPOTHO3UPOBAHUS
JTUHAMUKU BPEMEHHOTO Psifia MOKHO MPEAJIOKUTH MYIbTUILIMKATUBHYIO
Mozenb. Ompenenure €e KOMIOHEHThI M pa3paboTaiiTe MpOrHo3 Ha
MIEPBOE MOJIYTOJINE CACAYIOUIEro rojia.

No kBaprana t O06Bém cripoca VY,
TBIC. TIT.

I 1 1119,3
I 2 1500,6
i 3 1525,2
AV} 4 1279,2

I 5 1205,4
I 6 1549,8
Il 7 1562,1
v 8 1291,5

I 9 1266,9
I 10 1611,3
Il 11 1648,2
v 12 1463,7

I 13 1451,4
I 14 1734,3
i 15 1992,6
v 16 1453,6

41




Bapuant 3

B peanmzanuy JIeKapCTBEHHBIX CPEACTB BBISBICHBI CE30HHBIC
kojebanusa. HaOmrogaeTcs yCTOMYHMBO TOBTOPSIONICECS YBEIMYCHUE
Clipoca Ha JIEKapcTBa B OCEHHE-3UMHHM Tmiepuon. Omnpenenure
KOMITOHEHTBI MYJIbTUIIMKATUBHOW MOJICIH W pa3paboTaiTe MporHo3 Ha
NepBOE MOJIYroJike CIASAYIOUIEro roja.

No kBapTana t O6BEM cripoca Vi,
TBIC. TIT.

I 1 1500,6
I 2 1279,2
i 3 1205,4
AV} 4 1549,8

I 5 1562,1
I 6 1291,5
Il 7 1266,9
v 8 1611,3

I 9 1648,2
I 10 1463,7
Il 11 1451,4
AV} 12 1734,3

I 13 1992,6
I 14 1453,6
i 15 1711,3
v 16 1748,2
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Bapuanr 4

AHaJIN3 UCXOHOTO BPEMEHHOIO psiia CpOca Ha MPUPOJIHBINA a3
CBUJICTEIILCTBYET O HAJWYUU CE30HHBIX KojeOanui. Ormpeaenure
KOMITOHEHTBI BPEMEHHOTO psija W pa3paboTaliTe MPOTHO3 Ha TEPBOE
MOJIYTOJIUE CIIEYIOLIEro roja.

JlnHaMKKa ITOKBapPTAIBHOM peaiu3aiii IPUPOIHOTO Ta3a

Ton wu O0BeMm

KBapTajl TPAHCIIOPTHPOBKHU

MIPUPOTHOTO Ta3a,
MJIH. M

1 roxg

| 596,23
I 281,55
i 182,18
v 596,23
2 101
I 558,47
I 342,29
i 234,20
\Y; 666,56
3roxg
| 733,25
I 308,74
i 250,85
v 636,77
4 ron
| 681,36
I 294,64
i 220,98
v 644,53
5roxn
| 732,46
I 308,40
i 231,30
\Y; 655,36
Utoro 9156,35
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Bapuanr 5

OCHOBBIBAsAICh HAa MECSYHBIX JAHHBIX O BHYTPUTOAOBOU
IMHAMUKE 4YHUCJIa OpakoB, pPACTOPTHYThIX HACEIEHHEM Topoja,
oTpeieTuTe KOMIOHEHThI BPEMEHHOIO psiia W pa3paboTaiiTe MPOTHO3
Ha NEPBOE MOJIYTOAME CIEAYIOLIETO roja.

Mecsn Uucino pacToOpruyThIX OpakoB
2014 2015 2016
lHBapk 195 158 144
deBpaib 164 141 136
Mapt 153 153 146
Arnpenb 136 140 132
Maii 136 136 136
Hronn 123 129 125
Hronb 126 128 124
ABrycr 121 122 119
Centsa0pb 118 118 118
OkTs0pB 126 130 128
Hosi6pp 129 131 135
JlexaOpb 138 114 139

44



Bapuanr 6

ITo pesympratam oOcmemoBanus 60 anTek ropoma ObUIH
OTIPEJICIICHBI JTAaHHBIE O CPEIHHUX (PaKTHUYECKHX PO3HHYHBIX I[€HAX Ha
JIEKAPCTBECHHBIMN Mpenapar.

AHanM3 MCXOTHOTO BPEMEHHOTO psja IICH Ha JICKapCTBEHHBIH
npernapar CBHUICTEIBCTBYET O HAJUYMH CE30HHBIX KoJieOaHUH (ITepros
KojiebaHWi paBeH OJHOMY Toay). HaOmrogaercs — yCTONYMBO
MOBTOPSIONICECS CHUKCHHE II€H B TIEPBOM TIOJYTOJAWH M YETBEPTOM
KBapTajie KaXXJIOTrO0 Tofa, a TAaKXKe 3aMETHBIH POCT IIeH B TPEThEeM
KBapTajie, a HauOoJjiee CYIIECTBEHHBIC BCIUICCKH B IIEHOBOW JMHAMUKE
MIPOCMATPUBAIOTCS B STHBAPE M OKTAOpE KaXkaoro roja. B Tedenme roma
MaKCHUMaJIbHBIA YPOBEHB I1€H MPUXOIUTCS Ha OKTAOPb, a MUHUMAJIbHBINA
— Ha utoib. [IOCKONBKY aMIUIMTYJa CE30HHBIX KOJEOAHWH C POCTOM
IIEH OCTaeTCs NMPHUMEPHO IMOCTOSHHOW, TO IS NPOTHO3WUPOBAHMS IICH
11e1eco00pa3HO MCIOJb30BaTh AIIUTHBHYIO MOJenb. Omnpenenure ee
KOMITOHEHTBI W pa3paboTaiiTe MPOTrHO3 Ha IEePBOE IOIYTOIHe

CJICIYIOLLIETO roJIa.
MecsiuyHas TMHAMUKA [IEH Ha JEKApCTBEHHBIM IIpenapaT

Mecsn CpenHue po3HUYHBIE LIEHBI, PYO.
2007 r. 2008 r. 2009 r.
SIHBaph 20,65 22,54 26,67
deBpaib 20,16 22,12 25,74
Mapt 20,47 21,99 25,56
Armpenb 20,09 21,8 25,24
Maii 19,97 21,62 24,93
Hronb 20,23 21,7 25,56
Hronb 19,87 21,53 24,87
ABrycr 20,91 22,22 25,45
Centsa0pb 21,17 22,52 25,97
OkTs0pB 23,3 23,52 26,44
Hos6pn 23,01 23,19 25,79
JlexaOpb 22,48 23,37 25,14
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Bapuaunr 7

Kommanus ABC - HemaBHO Ha pBIHKE, NPOU3BOIWT HY>KHBIN
pbIHKY TOBap ¢ sHBaps 2014 r. Ilokymarenu yXe HauMHAIOT y3HABAaTh
toBap komrnannu ABC B Mara3umHax, HO, KOHEYHO, HE TaK aKTUBHO, KaK
xorenochk Obl ormeny MapkermHra ABC. C nmekabps 2016 r. Hayata
AKTUBHAs KaMITaHUs MO MNPOJIBUKEHUIO TOBapa. Bompoc - Kak MOXHO
OIyTUTh 3P(HEKTUBHOCTh MEPOMPUATHIN MPOJBUKECHUS, €CIU MPOIAKH
MMEIOT CUJIbHYIO CE30HHYIO 3aBUCUMOCTh? Kak ciporHo3upoBath 00beM
poAax Ha 6 MECSIIEB C YYETOM CE30HHOCTH?

Mecsn Beoinyck npoaykiuu, Teic. pyo.
2014 r. 2015 . 2016 1.
SIHBaph 96,17 105,02 112,92
derpaib 92,34 99,77 101,63
Mapt 88,50 96,69 99,61
Anpenb 88,18 97,54 101,21
Maii 91,96 100,57 111,27
Hronb 96,00 104,2 120,5
Hrons 99,95 106,6 116,3
ABrycr 104,36 113,59 123,14
CeHTs0ph 107,6 117,06 130,57
OKTs10pb 109,26 117,85 127,94
Hos6pn 106,77 116,24 126,55
JlexaOpb 108,9 115,39 135,21
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Bapuanrt 8
AHanu3 cmpoca Ha 0e3aJKOTONbHBIM HamuTOK «TapxyH» B
nexkanuTpax (1ain) B OJHOM M3 perMoHoB HauuHasg ¢ 2014 r. mo3Bonun
BBISIBUTH ~ HaJIMYME  CE30HHOCTH B  €ro  moTpebsieHue, 4To
HEMOCPEJCTBEHHO  OTpakaercss Ha  00beMax  IPOU3BOJICTBA.
CnporHo3upyiite 00beM TMOTPEOJICHUS JaHHOTO TMPOAYKTa Ha
IpeICTOsIIEE MOTYro/Ie C YYETOM CE30HHOTO (haKkTopa.

Mecsing [ToTpebiienre 6€3aMKOroJIbHOTO HAMUTKA, ThIC. 1Al
2014 r. 2015r. 2016 r.

SIHBaph 6,7 8,4 8,8
deBpain 6,6 8,3 8,7
Maprt 8,4 10,5 11,2
Ampenb 8,7 10,9 10,9
Mai 9,1 11,1 11,9
WroHb 10,6 12,6 12,9
Hromns 10,8 12,7 12,1
ABrycr 11,3 11,8 12,7
Centsa0pb 9,4 10,9 11,1
OKTS10pb 7,8 9,7 10,5
Hos6pn 7,9 9,5 9,8
JlexaOpb 8,1 9,7 9,4
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Bapuant 9
AnHamm3 cmnpoca Ha XieOOOyIOYHBIE W3IACIUS B OJHOM U3
pernonoB, HaunHas ¢ 2014 r. mpeacTasieH B Tadmauiie. CiporHo3upynTe
00bEeM MOTPEOIEHUS] JAHHOTO MPOAYKTA Ha MPEJICTOSIIEE MOITYTOAue C

y4eTOM CE30HHOTO (haKTopa.
Mecsin [ToTpebiienne x1e000yTOUHBIX U3ACIIHUM, THIC. PYO
2014 . 2015. 2016 1.
SuBapb 38105 38105 40285,3
deppaib 43135,9 44135,1 40941,6
Mapr 42451,2 44459,8 40671,9
Arnpenb 40675,6 43484,2 39476,2
Maii 33851,2 36701,6 373545
WroHb 32714,3 35629,1 34305
Wromb 32438,6 34789,7 33654,6
ABryCT 33741,9 32897,3 32119,8
CeHT0ph 33789,5 32789,4 34567,8
OKTS0pb 35443,9 34567,8 35453,6
Hos6pb 39896,7 38632,9 38970,4
JlexaOpb 40014,7 39123,8 40678,1
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Bapuant 10
O6beM TIOTpeOICHUS DJSKTPOSHEPTHHM HACEICHHEM Topoja

npeACTaBJICH CICAYIOIIUMHA JaHHBIMU:
I'on m xBapran [ToTpebnenus AeKTPOIHEPTrun

I 3693,42
1l 3793,54
1l 3893,66
\Y; 3993,78
| 4093,9
1l 4194,02
1l 4294,14
\Y; 4394,26
| 4494,38
[ 45945
1l 4694,62
\Y; 4794,74
| 4894,86
[ 4994,98
1l 5095,1
\Y; 5195,22
| 5295,34
1l 5395,46
1l 5495,58
\Y; 5595,7
HTtoro 92891,2

AHanu3 BpPEMEHHOTO psifa TO3BOJSET CHENaTh BBIBOJI 00
YBEJIMUMBAIOLIEHCS aMIUIUTYJE CE30HHBIX KOjeOaHUi, Clel0BaTelbHO,
JUIsl ONTMCAHUA U IPOTHO3UPOBAHUS TUHAMUKHA BPEMEHHOTO PsiJia MOXHO
MNPEJIOKUTh  MYJIbTUIUIMKATUBHYIO — Mojzenb.  Ompenenure  ee
KOMITOHEHTBI U pa3padoTaliTe MPOTHO3 HA MEPBBIM KBApTaJ CJICAYIOIIETO
roja.
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Bapuanr 11

Nmerotcs nanaeie 00 o0beme skcriopta B PD 3a 6 ner

Howmep DKCHopT, Howmep DKCHopT,
KBapTajia | MJIpPA.JOI. KBapTajia MJIPJI.JOJI.
1 4087 13 6975
2 4737 14 6891
3 5768 15 7527
4 6005 16 7971
3) 5639 17 5875
6 6745 18 6140
7 6311 19 6248
8 7107 20 6041
9 5741 21 4626
10 7087 22 6501
11 7310 23 6284
12 8600 24 6707
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Bapuanr 12
Nmerorcsi AaHHBIE O pa3pelieHus Ha CTPOUTEIBCTBO HOBOTO
YaCTHOIO XWibs BbIIaHHBIX B 2012 — 2016 1T., B % K ypoBHI0 2000 T.

2012 . 2013 . 2014r. 2015r. | 2016r.

SAuBapn 72,9 61,4 71,2 78,3 86,4
derpaib 113,4 51,0 69,9 76,4 87,5
Mapr 86,2 55,3 74,3 74,5 80,2
Ampenb 80,8 59,1 70,2 68,5 84,3
Mai 73,7 59,5 68,4 71,6 86,8
WroHb 69,2 64,3 68,5 72,1 86,9
Wromb 71,9 62,5 68,6 73,3 85,2
ABrycr 69,9 63,1 70,6 76,2 85,0
CeHT0ph 69,4 61,2 69,7 79,8 87,5
OKTs0pb 63,3 63,2 72,3 81,2 90,0
Hos6pn 60,0 64,3 73,5 83,5 88,4
JlexaOpb 61,0 63,9 72,5 88,0 85,7




IMpuioxenne 4. CtaTucTUYECKHUE TAOJIUIIBI
Ta6imua 3Havennii F-kpurepus @umepa (mpu « =0,05)

>~
£

1 2 3 4 5 6 8 12 24 o0
K,

1 1615 199,5 2157 224,6 230,2 233,9 238,9 243,9 249,0 254,3
2 18,51 19,00 19,16 19,25 19,30 19,33 19,37 19,41 19,45 19,50
3 10,13 9,55 9,28 9,12 9,01 8,94 8,84 8,74 8,64 8,53
4 7,71 6,94 6,59 6,39 6,26 6,16 6,04 5,91 5,77 5,63
5 6,61 5,79 5,41 5,19 5,05 4,95 4,82 4,68 4,53 4,36
6 5,99 5,14 4,76 4,53 4,39 4,28 4,15 4,00 3,84 3,67
7 5,59 4,74 4,35 4,12 3,97 3,87 3,73 3,57 3,41 3,23
8 5,32 4,46 4,07 3,84 3,69 3,58 3,44 3,28 3,12 2,93
9 5,12 4,26 3,86 3,63 3,48 3,37 3,23 3,07 2,90 2,71
10 4,96 4,10 3,71 3,48 3,33 3,22 3,07 291 2,74 2,54
11 4,84 3,98 3,59 3,36 3,20 3,09 2,95 2,79 2,61 2,40
12 4,75 3,88 3,49 3,26 3,11 3,00 2,85 2,69 2,50 2,30
13 4,67 3,80 3,41 3,18 3,02 2,92 2,77 2,60 2,42 2,21
14 4,60 3,74 3,34 3,11 2,96 2,85 2,70 2,53 2,35 2,13
15 4,54 3,68 3,29 3,06 2,90 2,79 2,64 2,48 2,29 2,07
16 4,49 3,63 3,24 3,01 2,85 2,74 2,59 2,42 2,24 2,01
17 4,45 3,59 3,20 2,96 2,81 2,70 2,55 2,38 2,19 1,96
18 4,41 3,55 3,16 2,93 2,77 2,66 2,51 2,34 2,15 1,92
19 4,38 3,52 3,13 2,90 2,74 2,63 2,48 2,31 2,11 1,88
20 4,35 3,49 3,10 2,87 2,71 2,60 2,45 2,28 2,08 1,84
21 4,32 3,47 3,07 2,84 2,68 2,57 2,42 2,25 2,05 181
22 4,30 3,44 3,05 2,82 2,66 2,55 2,40 2,23 2,03 1,78
23 4,28 3,42 3,03 2,80 2,64 2,53 2,38 2,20 2,00 1,76
24 4,26 3,40 3,01 2,78 2,62 2,51 2,36 2,18 1,98 1,73
25 4,24 3,38 2,99 2,76 2,60 2,49 2,34 2,16 1,96 1,71
26 4,22 3,37 2,98 2,74 2,59 2,47 2,32 2,15 1,95 1,69
27 4,21 3,35 2,96 2,73 2,57 2,46 2,30 2,13 1,93 1,67
28 4,20 3,34 2,95 2,71 2,56 2,44 2,29 2,12 191 1,65
29 4,18 3,33 2,93 2,70 2,54 2,43 2,28 2,10 1,90 1,64
30 4,17 3,32 2,92 2,69 2,53 2,42 2,27 2,09 1,89 1,62
35 4,12 3,26 2,87 2,64 2,48 2,37 2,22 2,04 1,83 1,57
40 4,08 3,23 2,84 2,61 2,45 2,34 2,18 2,00 1,79 151
45 4,06 3,21 2,81 2,58 2,42 2,31 2,15 1,97 1,76 1,48
50 4,03 3,18 2,79 2,56 2,40 2,29 2,13 1,95 1,74 1,44
60 4,00 3,15 2,76 2,52 2,37 2,25 2,10 1,92 1,70 1,39
70 3,98 3,13 2,74 2,50 2,35 2,23 2,07 1,89 1,67 1,35
80 3,96 3,11 2,72 2,49 2,33 2,21 2,06 1,88 1,65 131
90 3,95 3,10 2,71 2,47 2,32 2,20 2,04 1,86 1,64 1,28
100 3,94 3,09 2,70 2,46 2,30 2,19 2,03 1,85 1,63 1,26
125 3,92 3,07 2,68 2,44 2,29 2,17 2,01 1,83 1,60 121
150 3,90 3,06 2,66 2,43 2,27 2,16 2,00 1,82 1,59 1,18
200 3,89 3,04 2,65 2,42 2,26 2,14 1,98 1,80 1,57 1,14
300 3,87 3,03 2,64 2,41 2,25 2,13 1,97 1,79 1,55 1,10
400 3,86 3,02 2,63 2,40 2,24 2,12 1,96 1,78 154 1,07
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Kputudeckue 3nauyenns t-kpurepus CtbiogeHra

Yucno creneneii N Uncno N
cBoGop! d.f. 0,05 C;gggﬂezegf 0,05

1 12,706 18 2,1009

2 4,3027 19 2,0930

3 3,1825 20 2,0860

4 2,7764 21 2,0796

5 2,5706 22 2,0739

6 2,4469 23 2,0687

7 2,3646 24 2,0639

8 2,3060 25 2,0595

9 2,2622 26 2,0555

10 2,2281 27 2,0518

11 2,2010 28 2,0484

12 2,1788 29 2,0452

13 2,1604 30 2,0423

14 2,1448 40 2,0211

15 2,1315 60 2,0003

16 2,1199 120 1,9799

17 2,1098 o0 1,9600
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Crarucruka /lapouna-Yorcona: d;. u dy

Yposenb 3Hauumocmu 0.=3%

n k=1 k=2 k=3 k=4 k=5
d. dy d. dy d. dy d. dy d. dy

15 108 | 136 | 095 | 154 | 082 | 1,75 | 0,69 | 197 | 0,56 | 2,21
16 1,10 | 1,37 | 098 | 154 | 0,86 | 1,73 | 0,74 | 193 | 0,62 | 2,15
17 1,13 | 138 | 102 | 154 | 090 | 1,71 | 0,78 | 1,90 | 0,67 | 2,10
18 1,16 | 1,39 | 105 | 153 | 093 | 169 | 0,82 | 1,87 | 0,71 | 2,06
19 1,18 | 140 | 108 | 153 | 097 | 168 | 086 | 1,85 | 0,75 | 2,02
20 1,20 | 141 | 1,10 | 154 | 100 | 168 | 0,90 | 1,83 | 0,79 | 1,99
21 122 | 142 | 1,13 | 154 | 103 | 167 | 093 | 1,81 | 0,83 | 1,96
22 124 | 143 | 1,15 | 154 | 105 | 1,66 | 0,96 | 1,80 | 0,86 | 1,94
23 126 | 144 | 1,17 | 154 | 108 | 166 | 099 | 1,79 | 0,90 | 1,92
24 127 | 145 | 119 | 155 | 110 | 166 | 1,01 | 1,78 | 0,93 | 1,90
25 1,29 | 145 | 121 | 155 | 1,12 | 166 | 1,04 | 1,77 | 0,95 | 1,89
26 1,30 | 146 | 122 | 155 | 1,14 | 165 | 1,06 | 1,76 | 0,98 | 1,88
27 132 | 147 | 124 | 15 | 1,16 | 165 | 1,08 | 1,76 | 1,01 | 1,86
28 133 | 148 | 126 | 15 | 118 | 165 | 1,10 | 1,75 | 1,08 | 1,85
29 134 | 148 | 127 | 156 | 1,20 | 1,65 | 1,12 | 1,74 | 1,05 | 1,84
30 13 | 149 | 128 | 157 | 121 | 165 | 1,14 | 1,74 | 1,07 | 1,83
31 1,36 | 150 | 1,30 | 1,57 | 123 | 165 | 1,16 | 1,74 | 1,09 | 1,83
32 137 | 150 | 131 | 157 | 124 | 165 | 1,18 | 1,73 | 111 | 1,82
33 138 | 151 | 132 | 158 | 126 | 165 | 1,19 | 1,73 | 1,13 | 1,81
34 1,39 | 151 | 133 | 158 | 127 | 165 | 1,21 | 1,73 | 1,15 | 1,81
35 1,40 | 152 | 134 | 158 | 128 | 165 | 1,22 | 1,73 | 1,16 | 1,80
36 141 | 152 | 135 | 159 | 129 | 165 | 1,24 | 1,73 | 1,18 | 1,80
37 142 | 153 | 136 | 159 | 131 | 166 | 1,25 | 1,72 | 1,19 | 1,80
38 143 | 154 | 137 | 159 | 132 | 166 | 1,26 | 1,72 | 1,21 | 1,79
39 143 | 154 | 138 | 160 | 1,33 | 166 | 1,27 | 1,72 | 1,22 | 1,79
40 144 | 154 | 139 | 160 | 134 | 166 | 1,29 | 1,72 | 123 | 1,79
45 148 | 157 | 143 | 162 | 138 | 167 | 1,34 | 1,72 | 129 | 1,78
50 150 | 159 | 146 | 163 | 1,42 | 167 | 1,38 | 1,72 | 1,34 | 1,77
55 153 | 160 | 149 | 164 | 145 | 168 | 141 | 1,72 | 1,38 | 1,77
60 155 | 162 | 151 | 165 | 148 | 169 | 144 | 1,73 | 1,41 | 1,77
65 157 | 163 | 154 | 166 | 150 | 1,70 | 147 | 1,73 | 1,44 | 1,77
70 158 | 164 | 155 | 167 | 152 | 1,70 | 149 | 1,74 | 1,46 | 1,77
75 160 | 165 | 157 | 168 | 154 | 1,71 | 151 | 1,74 | 1,49 | 1,77
80 161 | 166 | 159 | 169 | 156 | 1,72 | 1,53 | 1,74 | 151 | 1,77
85 162 | 167 | 160 | 1,70 | 157 | 1,72 | 155 | 1,75 | 152 | 1,77
90 163 | 168 | 161 | 1,70 | 159 | 1,73 | 157 | 1,75 | 1,54 | 1,78
95 164 | 169 | 162 | 1,71 | 160 | 1,73 | 1,58 | 1,75 | 1,56 | 1,78
100 | 165 | 169 | 163 | 1,72 | 161 | 1,74 | 159 | 1,76 | 1,57 1,
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N — YKCI0 HAOIIOAECHUH,
K — 4uncino OOBACHSIOMIMX IIEPEMEHHBIX (0€3 ydeTa IMOCTOSHHOTO
YJIeHA)
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