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UACTDb 2

BBEAEHWE

Mpn 06paboTKe BbIGOPOK KaXKAoro BMAa UCMOJb3YETCA Chnewu-
(hMUecKnin maTemaTMyecKunin annapat (MeTofbl MaTemMaTU4ecKon CTa-
TUCTUKA U METOAbl aHa/M3a CnyyalHbIX npoueccos). Ho B n060M
C/lydae Takasa 06paboTKa conpskeHa C rpoOMO3AKUMU N TPYLOEMKMMU
BbluMCNeHUAMK. 03TOMYy Heob6X0AUMMO WMCMOMNb30BaTb MaTemaTuye-
CKMe NakKeTbl, CneyunanbHO npefHasHavyeHHble A1 00paboTKu cTaTu-
CcTuyecknx daHHbIX. B cpepe Excel for Windows ecTb cneuunanbHble
BO3MOXXHOCTW /151 TAKUX PacyeTOB.

1 KPATKVE CBEAEHNA Ob SKOHOMETPNYECKOM
AHAJIN3E B NAKETE EXCEL

1.1 HacTpoiika nakeTa aHanusa

[na nposefeHNs 3KOHOMETPUYECKOro aHanusa B nakeTe Excel
[O/MKeH ObITb YCTaHOB/EH «[akeT aHanusa» (puc.25). MyTtb: CepBuc —
Hapactpoiiku — MNakeT aHanu3a — OK.

HapcTpoHku E]@
CNHCoK H3ACTPOEK:

[ QDEC -] oK

[ ApToCOMpaHEHME

[ Oucnetyep oT4eToR

[ MacTep noarTaHoBoK

[ MacTep cyMMMPOESHWA

[ MacTep wadnoHoe

[ HaacTpoika Accesslinks

[ HaacTpoika MS Query ana Excel §

[ OfHoBREHKWE CEAZEN

R MNaweT aHanvza -

JTMeHa

Q8s0p...

MNakeT aHanvza

CoAepMT QryHELMM 1 MHTEpelc bl ANA GHANM3E HayYH bIX
M MHSHCOEBIX A3HHBIX

PUCYHOK 25
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[Mocne atoro B MeHO «CepBuUC» [06aBUTCA CTPOKA «AHanu3
JaHHbIX».

1.2 BBOA flaHHbIX

cxoaHble faHHble BBOAATCA Ha paboumii nucT naketa Excel
(tabn. 4).

Tabnuua 4

CTpoku Cronbubl Excel
Excel A B
1 X y

2 8540 38,34

3 2911 44,69

4 6630 39,4

5 8492 38,93

6 2901 46,96

7 5410 39,48

8 1920 46,05

9 2569 43,5

10 3520 56,11

11 2340 42,79

12 6921 40,15

13 7671 40,44

14 1586 69,76

15 3223 42,99

16 7224 40,69

1.3 TocTpoeHne gruarpammbl paccemBaHns (KOPPensunoHHOro
noss)

M0 MCXOAHbIM AAaHHLIM CTPOMTCS AuarpamMmma paccemBaHusi C
NoMoLLbHo «MacTepa auarpaMm», TUN aguarpammbl - TOYeYHas.

Onarpamma opmatmpyeTcs Takum 06pa3om, 4Tobbl Hanbonee
ACHO MPeACTaBNANNCH UCXOHbIEe AaHHble (puc. 26).
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1.4 Haxo>kaeHve KoahpnumeHTa Koppenaymm

Bblbupaetca nyHKT MeHo CepBuc - AHaiv3 faHHbIX — Koppe-

naums.

3apaetca BxogHoin uHTepean ansg X n'Y — A1:B16 (rpynnuposa-
HVWe [aHHbIX — MO CToM6Luam), yCTaHaB/IMBAETCA (DNAXKOK B OKOLLKE
«MeTKM» (3TO O3Ha4aeT, YTO B MePBON CTPOKe — MeTKM (MMeHa daH-
HbIX) — X 1Y), «BbIXO4HOW AMana3oH» — Ha HOBbIA IUCT W YKa3bl-

PUCyHOK 26

BaeTCs BbIXOJHOW MHTEPBa HA UCXOAHOM nncTe (puc. 27).

Koppe naumsa

rEx04HEIE AEHHEIE
Bx0AHOA HHTEpEan:

I Py MNMPOEIHHE:

[$a$1:48516 E=

¥ no cronfuan
" no cpokan

V¥ $eTiem B nepeoi cTpoke |

rT1apaMeTpel BRIBOAS
" BrixnAHOA HHTEpBAN:

% Hopeii paoumi nneT:

" Hoean pafioyan kHHra

| E7|
|

OTMEHA

ik

Cnpaeka

3amMeyaHus:

1 [Ans MHOrogakTOpHOW perpeccun BblaenseTcs BeCb AnanasoH

AaHHbIX (X1, X2, Y).

PucyHok 27




2 [Ona ofHO(aKTOPHON perpeccun «BbIXOAHOW AManasoH» —
BblAeNnTb 6/10K 3 Ha 3, A4/19 ABYX(PAKTOPHON — 4 Ha 4 A4Yeinku.
3 lMonyyeHHasa matpuua CUMMeTPUYHA OTHOCUTE/IbHO NaBHOM
AmaroHanu.
Monyyaem MaTpuuy cnefyrowlero Bufa A8 OAHO(AKTOPHOM
perpeccum:

X Y X Y
X 1 CootsetcTBue:| X Mo
Y 1-0,61975| 1 Y Ny My

1.5 Haxo>KeHne 0CHOBHbIX YMC0BbIX XapaKTEPUCT UK

YT0ObI HaiTM OCHOBHbIE YMC/OBbIE XapaKTepUCTUKK, BblOMpaem
MYHKT MeHt0 CepBuc — AHa/IM3 AaHHbIX — OnucartesibHas CTaTUCTUKA.

3fecb: 3ajaem BxofgHow nHTepBan ana X n 'Y — Al:B16; ycra-
HaBNMBaeM (hNaXKOK B OKOLLKaxX «MeTKu» 1 «/ToroBas CTaTUCTUKa»;
«BbIXO4HOW AMana3oH» — Ha HOBbI INCT U/ yKa3aTb BbIXOLAHOW WH-
TepBasn (610K 13 15 CTPOK 1 4 cTONOLOB ANs 0AHO(aKTOPHOW perpec-
CUK) Ha ucxogHom nucte (puc. 28).

OnMcaTte NbHaA CTATHCTHEA

rBx0AHBIE AaHHEIE
Bx04HOH MHTEPEAN: |$.ﬁ.$1 $EF16 }J \LI
TRy ANHPOBEHKE ! % no cTonbuan M
™ no cTpokan Crpagka |
W MeTkn B nepeoi cTpoke
rTlapameTpel BEEDAS
" BelxoAHOH HHTEpEAN: I j‘-l
* Hoseid pafioumid mueT: I
" Hopan pafioyad KHHEE
IV fidToroead cTATHCTHIGS
[ ¥poBeHb HagewHOCTH: |95 o
[ kb HEMMEHELIHE! 1
[T Kol HanBonswHiA: 1

PucyHok 28
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MonyyaeTcs cnegyrowas Tabnuua ang ogHoMhaKTopHO perpec-

cnin:

Tabnuua 5

X Y MosAcHeHus

CpeaHee 4790,533333 | 44,68533333 |CpefHee 3HayeHue
CraHAapTHas OWNOKa | 657,9484194 | 2,134904897
MegaunaHa 3520 42,79
Moga #N/A #N/A
CraHgapTHoe CpeaHekBagpaTmnyeckoe
OTKIOHEHME 2548,223271 | 8,268451113 OTKIIOHEHME
[Avncnepcus BbIGOPKK | 6493441,838 | 68,36728381 |[vcnepcus BbI6OPKK
3Kcuece -1,712674833|6,049645013
AcummeTtpuyHocTe  0,280614344 |2,374906795
WHTepBan 6954 31,42
MuHUMYM 1586 38,34 MuHVManbHOE 3HaYeHne
Maxkcrmym 8540 69,76 MakcmmasibHoe 3HayeHne
Cymma 71858 670,28
Cyer 15 15 O6bem BbI6GOPKHM

1.6 Haxo>KkeHve napame TPOB NIMHENHON perpeccum

UTOoObl HaliT NapaMeTpbl PErpeccuu, BbIGMPAEM MYHKT MEHHO

CepBuc - AHa/IM3 gaHHbIX - Perpeccusa. 3echb 3a4aem ananasoHbl OT-

aensHo ana 'Y, otaenbHo — ana X (Ans MHOrogakTOpHON perpeccum B

none «BxogHoi MHTepBan X» BblAeNSEM BCe 3HaYeHUA (haKTOpPOB),

yCTaHaB/NMBaeM (P1aXKOK B OKOLLIKE «MeTKu», «BbIXOAHOWN Anana3oH»

— Ha HoBbIN NncT. OK (puc. 29).
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Perpeccua Elle

BxoAHEIE AaHHEIE

Bx0AHOH MHTEPESN ! |$B$1 tBF1E y
CTHMEHS
BxoAHOH HHTEpEAN X |$.|:|.$1 Hakle y

CNpaeka
[ KoHcTaHTa - Hone =

[ ¥poOBEHE HAAEHHOCTH; 95 o

MapaMeTpel BEIEDAS

" BlxoAHOA MHTEpBan: | y

(% HoekA pabiodnid oHcT: |
" Hoean paioqan kHEra
OCTAaTEH

[ ocraTkn [ Cpadmk ocTaTkos
[ CTraHaapTHIOEAHHEIE ocTaTkM | Mpadwk noabopa

HopMankHasa BEpoATHOCTE
[ padvk HOpMAaNEHON BEPOATHOCTH

PucyHok 29

Pe3ynbTaT nonyunnu B Buae TabnuLbi;

BLIBOO UTOMOB
PeapeccoRHan CrRamuctge
WHO®ECTEEHHLIR B 0F1974714
R-kpagpat 0354086513
HoprupoeanHeli R-
keagpar 033708557
CTaHapTHaR
oLWKAKa B, /34060364
Habnwog exua 15
JucnepcuoHHbil
ERE ]
JHaIMOC T
iff 55 M5 F F

Ferpeccus 1| 367 5263273 367 B263273| 8106360574 0013729018
OcTatok 13 AE9A1ER4E 4534743431
Wroro 14) 957 1419733

Cmandapmyan Bepxcrue | Huwmnue | Depwnue

Koaghchuyuenme! | owubia Fomarmucmura | P-Snavenue | Hussue 95% 45% 95, 0% a5, 0%

Y-nepecedeHmue A4 31885511 3804056967 14 27919452 2 53059E-09| 46,10069341| 62 A370168| 461005934 B2 537017
% 000201095 0000706277 -2 847254919| 0013729018) 000353677 | -0,00048513] -00035365) -0,0004351

3 nonyumsLuerocs okHa «BbIBOZL UTOIMOB» Bblonpaem cne-
AytoLLMe BeInYnHbI (Tabn.6).
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Tabnuua 6

HazBaHue B Excel CmMbicn [na naHHoro npumepa
Y - nepeceyeHue KoaggmumeHT b0 54,31885511
X KoathduumeHT bl -0,00201095
R - kBagpat KoatpduumeHT 0,384086518
neTepMuHaLmmn R?
MHOXeCTBeHHbI R | KoadhdpumeHT 0,61974714
Koppenaumm
(no moaynto)
CraHgapTHas owmn6- | CpegHee 6,734050364
Ka B KBafpaTnyeckoe
PErpeccuoHHON CTa- | OTK/IOHEHWE OCTATKOB
TUCTUKe
Hab6nogeHuns O6bem BbIOOPKU 15
F FHabn 8,106860574
3HaumnmocTb F YpoBeHb 3Ha4YMMOCTLK N4 0,013729018
Kputepusa duLepa
Df Yucno cteneHein
cB06O/b!:
perpeccus K4 1
OCTaToK Kk, 13
CraHgapTHas owmn6- | Aucnepcus 3,804055967
Ka (pS40M CO 3Have- | KO3AP(hMLMEHTOB
HMeM KoapuLmeH- 0,000706277
TOB)
Cronbey,t - Habntogaemoe 3HaveHme 14,27919452
CTaTUCTNKA Kputepunsa CTblOfeHTa -2,847254919
Cron6eu, P - 3HaYMMOCTb 2,53059*10°°
3HayeHve KoahpuureHToB
no Kputeputo CTblOfeHTa 0,013729018

1.7 Haxo>KieHne KpUTUYECKOI TOUKN pacnpeaeneHuns

CTblogeHTa

Bbibnpaem KomaHay «BcTaBka (yHKUMMW», KaTeroputo «Cratu-
cTuyeckune», pyHkunio CTbKOAPACIIOBP. Beoanm Tpebyemyto Be-
positHocTb (0,05) 1 uncno cteneHein ceobodbl (k2 = n — 2). Monyunm
AN oiHO(haKTOPHOW perpeccun 2,16.
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2 MOCNENOBATE/IbHOCTb MOCTPOEHNA MOAE/IEN

2.1 3apaHune Ne 3(1)

naH NOCTPOEHNS NIMHENHON OAHOAKTOPHO MOAE/NN

B nepBoM 3afaHMM CTPOMM J/IMHElHYKD MOAenb  Buaa
y =Dy, + b, X ana nokasartens y u nepsoro taktopa X.

MocnenoBaTenbHOCTb [JEACTBUIA:

1 Beogum AaHHble. OnpeaensieM OCHOBHbIE CTAaTUCTUKK (CM.
Tabn.5).

2 CTpoum gnarpammMy paccenmBaHus (KOppensaumMoHHOoe nose).

3 OnpeaensieM TECHOTY NIMHEHOW CBA3N MO KOINPULMEHTY KO-
ppenaunn.

4 3anncbiBaeM fMHeliHYt0 Mogenb Buga Y =Db, +bx (cm.

Tab6/.6).

5 Onpegensiem o6LLee Ka4ecTBO MOLENM NO KO3IPPULUEHTY Ae-
TepMuHaumm R?. TpoBepsieM MOMyYeHHYI0 MOAENb Ha afeKBaTHOCTb
no kputepuio Pulepa. Bee fanbHeilme pacyeTbl BbIMOMHAKTCA TO-
NbKO MpW YCoBUW afeKBaTHOCTU MOAENN UCXOAHbIM CTaTUCTUYECKUM
AaHHbIM.

6 [lpoBepseM CTaTUCTUYECKYH 3HAYMMOCTb KO3IP(MLMEHTOB
MOZeNw.

7 1o NnonyyYeHHO MOAENN paccUMTbIBaeM 3HaYeHUsA Nnokasartens
y O/151 BCEX TOYeK BbIOOPKM M B TOUKE MPOrHo3a (TOYKY NporHosa Bbl-
6rpaem NPor3Bo/IbHO U3 06/1aCTU NPOrHO3a).

8 PaccumntbiBaem MosnyLLMPUHY AOBEPUTENIBHOIO MHTEPBA/A

N2
1 (Xpp —X
5209 .t}/ . 1+_+M
n (n-1)D(x)’
roe o,— CpefHeKBagpaTnyecKoe OTK/IOHEHWE BbIGOPOYHbLIX TO-
Yek OT NIMHKUK perpeccum (cm. Tabn.6);

t7 — KPUTUYeCKasi ToUKa pacnpefeneHns CTbiOleHTa ANnsi Hafle-

13



XHocTn y = 0,95 n k2 = 13;
n =15 — 06bemM BbIGOPKY;
D(x) — gucnepcums BblGOpKK (CM.Tab1.5);
X — CpefHee 3HayeHue;
Xpp — TOUKaA 13 06n1acT NPOrHo30B (0T Xpmin A0 Xmax)-

9 PaccunTtbiBaem ,EI,OBepI/ITe}'IbeIVI NHTEPBa A4 BCEX TOYEK Bbl-

OOpPKK 1 B TOUKe NporHosa: (y-o, y+9).
10 PaccunTbiBaeM KO3MMPULIMEHT 31aCTUUYHOCTY

X
E,=—V
“ TV Yx.
[ns nuHenHon modenn Yy, =b,. Monyymm
b, X
EX - ; ’
y(x)

roe y(X) — paccumtaHHOE No MOAeNM 3HaveHve rnokasaTens.
11 Ctpoum aoBepuTenbHYH 06nacTs — gmnarpammy Buaa (puc. 30):

JoBeputesibHas obnacTb
80
70
. XK %
X
L ><><>< >< X
50 L-_.,_0 = oy
ov b = my(X)
40 . et
Aa A Yy-delta
30 Aasl X y+delta
A AAas
20 A A
10
0
1500 3500 5500 7500
PucyHok 30
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12 Vicnonb3ys NonyyeHHble AaHHble 1 TEOPETUYECKME CBEEHNS,
NenaeM 3KOHOMETPMYECKMIA aHanM3 — OMNMCbIBaeM MPOLIECC MOCTPOe-
HMS MOJENN 1 BCE COMYTCTBYHOLLME PACYUETHI.

2.2 3apaHune No 3(2)

MnaH NOCTPOEHNS HENNHEIMHOW 0AHOGaK TOPHON Moaenu

Bo BTOpOM 3afaHuu TpebyeTcs NOCTPOUTL HENMHEHYIO MOAENb
3aBMCMMOCTM nokasaTtens y oT aktopa X. HennHenHasa yHKUmMs 3a-
[laHa 419 KaXkaoro BapumaHTa.

MocnenoBaTenbHOCTb AEACTBUIA:

1 Beogum paaHHble. OnpeaensieM OCHOBHblE CTAaTUCTUKK (CM.
Tabn.5). CTpomM KoppensiunmoHHoe norse. o ero Buay BblABUIaeM riu-
NnoTe3y 0 HeJIMHENHOW 3aBUCUMOCTI MEXAY X U Y.

2 JIHeapu3yem HeNMHENHY MOJeNb C NMOMOLLLI opMyn ne-
pexona (tabnuua 7).

Tabnuua 7
B JIHeapusytoLas Ob6parHoe
" noAcTaHOBKa npeobpasoBaHue
3aBUCMMOCTM U= = A= b=
a
y - — + b 1 y bl bo
X X
y=avx+b Jx y b, b,
y=ax’ In x Iny e b,
y=a-Inx+b In y b, b,
y = eax . b X In Yy bl ebO
y=a-x’+b X2 y b, b,
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MonyyaeM NMHERHY0 MOJENb OTHOCUTENbHO HOBbIX MEPEMEH-

HbIX v:b0+b1u.

3 OnpepgensieM TECHOTY NIMHEAHON CBA3M MO KOIPAPULNEHTY KO-
ppensaunn.

4 3anucbiBaeM IMHEHYO Moaens Buaa v =b, +bu (cm. Ta6n.6).

5 Onpeaensiem o6Llee KayecTBO MOAENN MO KOINPULUMNEHTY ae-

TepMUHaumn R?2. MpoBepsieM MONYYeHHYH MOAEeNb Ha afeKBaTHOCTb
no Kputepmo Puiiepa. Bee ganbHenwmne pacyeTbl BbINOMHAKTCA TO-
NbKO NPV YCNOBUWN afeKBaTHOCTU MOAENN UCXOAHbIM CTaTUCTUYECKNM
NaHHbIM.

6 [llpoBepseM CTaTUCTUYECKYHD 3HAYMMOCTb KO3(P(ULMEHTOB
MoJenu.

7 o NonyyYeHHO MOAENN paccYMTbIBAaEM 3HAUYEHUS NoKasaTens
V Q151 BCEX TOYEK BbIOOPKM 1 B TOUKE NPOrHo3a (TOYKY NporHosa Bbl-
bupaem NpPomn3BosibHO U3 061acTX NPOrHO3a).

8 PaccunTbiBaem NONYLLMPUHY A0BEPUTENIbHOIO NHTEpBasa

N2

u. —u
S=o,-t,- 1414 (Unp — 1)
g n (n-1)D(u)’

roe o, — CpefHeKBaLpaTMYecKoe OTK/IOHEHWE BbIBOPOYHbLIX TO-

YyeK OT NMHUK perpeccum (cm. Tabn.6);
t , — KpuTudeckas Touka pacnpefeneHus CTblofieHTa Ans Hage-

XHocTh v = 0,95 1 k2 = 13 (cMm. Tabn.6);
n =15 — 06beM BbIOOPKMU;
D(u) — gmcnepcms BbI6OpKK (CM. Tabn.5);
U — cpeaHee 3Ha4YeHue;
Upp — TOUKA 13 061acTn NPOrHo30B (0T Upmin A0 Umax)-

9 PaccunTbiBaeM A0BEPUTENbHbIN UHTEPBAN A1 BCEX TOYEK Bbl-
16



OOpKM 1 B TOUKe nporHosa: (v-3, v+93).
10 Ecnm nuHeapu3oBaHHas Mogenb v=»Db,+bu afgeksaTHa (Nno

KpuTepuio duilepa), TO U UCXO4Has HeIMHenHas Mofenb OyaeT afek-
BaTHa.

11 Mo ¢opmynam obpaTHOro nepexoga (cm. Tabn.7) nepecUnTbl-
BaeM 3Ha4eHus Y, Ymin (1€BASI rpaHULA [OBEPUTENbHOIO MHTEepBa/a),
Ymax (MPaBast rpaHuLa AOBEPUTENIbHOIO MHTEpPBa/a).

12 PaccumnTbiBaeM KO3((ULNEHT 31aCTUYHOCTU

X

Ex = y’x-
y(X)

13 CTpouM foBepuTeNbHYH0 061aCTb.

14 icnonb3ys noflyYeHHbIe AaHHbIE U TEOPEeTUYECKNE CBeAeHUS,
[ieflaeM 3KOHOMETPUYECKNIA aHa/IM3 — OMUCbIBaEM MPOLLECC NOCTpoe-
HUA MOJENN U BCe CONYTCTBYIOLLME pacyeThl.

2.3 3apaHue Ne 3(3)

[naH NOCTPOEHNS NNHENHOWN ABYX(DaKTOPHOM Moaenu

B TpeTbeMm 3agaHumn Tpebyetcs NOCTPOUTL IMHEVHYIO ABYX(aK-
TOPHYIO MoAenb Buga y =b, +b,x; +b,x, And nokasarena y n gpakro-
POB X1 U X,.

[MocnenoBaTebHOCTb AeACTBUMN:

1 BBoAguM flaHHbIE.

2 OnpepenseM OCHOBHble CTaTUCTUKKM (CM. Tabn.5).

3 Mo KoppensunoHHon Tabnuie nposepseM (hakTopbl Ha KON/N-
HeapHOCTb.

4 3anucbiBaemM JIMHENHYIO Mofenb Buga y=by+bXx +b,X,

(cm. Tabn.6).
17



5 OnpegensieM obliee Ka4ecTBO MOJENN MO KOIPDULIMEHTY fe-

TepMuHauuy R?. MpoBepsieM NOMYyYEHHYI0 MOAENb Ha aAeKBaTHOCTb
no kKputepuio Puwepa. Bece pganbHelwne pacyeTbl BbIMOMHAKTCSA TO-
NbKO MNP YCOBUN afIeKBaTHOCTN MOZENN UCXOAHLIM CTaTUCTUYECKUM
AaHHbIM,

6 [MpoBepsieM CTATUCTUYECKYHKD 3HAYMMOCTb KO3(P(PULMEHTOB
MOZENW.

7 o nonyyeHHO MOAENN paccYMTbIBaEM 3HAYEHUS MOKa3aTesis
y O/151 BCEX TOYeK BbIOOPKM M B TOUKe NMPOrHo3a (TOYKy MporHosa Bbl-
brpaem NPom3Bo/ILHO 13 06/1aCTU NPOrHO3a).

8 PaccunTbiBaeM YaCTUYHbIE KO (NLMNEHTbI 31aCTUUYHOCTH:

- M0 (haKTopy Xi:

_ K _bX
oy Ty

- 110 (haKTopy X»:
Xo o boXy

E = VL =
Ty Ty

9 |/|C|'|Oﬂb3yﬂ MONyYeHHbIE NaHHbIE N TEOPETUYECKNE CBEAEHWUA,

fenaem SKOHOMeTpMHeCKMVI dHa/IN3 — ONMncbiBaeM MpoLecc nocTtpoe-
HUA MOAENN N BCE CONYTCTBYHOLLIME PaCHETDI.
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UACTb 3

1 BbIBOP BAPVNNAHTA

Bbibop BapvaHTa 3agaHns nNpousBogMTCa no Tabnuue 8. B Hei:
1-e uncno — Homep BapuaHTa 3a4aHua 1; 2-e — HOMep BapuaHTa 3aja-
HKNA 2; 3-e — HOMep BapuaHTa 3agaHmsa 3.

Tabnuua 8

MocnegHue MocnegHve MocnegHwe MNocnegHue

umdpbl 3agaHusa | umpsl 3agaHusa | undpsl 3agaHua | uudpsl 3afaHus

3a4eTKM 3a4eTKM 3a4eTKM 3a4eTKM
00 1,11 25 6,4,26 50 11,7,21 75 16,10,16
01 2,2,2 26 7,5,27 51 12,8,22 76 17,11,17
02 3,33 27 8,6,28 52 13,9,23 77 18,12,18
03 4,44 28 9,7,29 53 14,10,24 78 19,1,19
04 5,5,5 29 10,8,30 54 15,11,25 79 20,2,20
05 6,6,6 30 11,9,1 55 16,12,26 80 1,321
06 7,7,7 31 12,10,2 56 17,1,27 81 2,4,22
07 8,8,8 32 13,11,3 57 18,2,28 82 3,523
08 9,9,9 33 14,12,4 58 19,3,29 83 4,6,24
09 10,10,10 34 15,1,5 59 20,4,30 84 5,8,25
10 11,11,11 35 16,2,6 60 16,1 85 6,9,26
11 12,12,12 36 17,4,7 61 2,7,2 86 7,10,27
12 13,2,13 37 18,5,8 62 3,83 87 8,11,28
13 14,3,14 38 19,6,9 63 49,4 88 9,12,29
14 15,4,15 39 20,7,10 64 5,10,5 89 10,1,30
15 16,5,16 40 1,811 65 6,11,6 90 11,21
16 17,6,17 41 2,9,12 66 7,12,7 91 12,3,2
17 18,7,18 42 3,10,13 67 8,1,8 92 13,4,3
18 19,8,19 43 4,11,14 68 9,2,9 93 14,54
19 20,9,20 44 5,12,15 69 10,3,10 94 15,6,5
20 1,10,21 45 6,1,16 70 11,411 95 16,7,6
21 2,11,22 46 7,2,17 71 12,5,12 96 17,9,7
22 3,12,23 47 8,3,18 72 13,7,13 97 18,10,8
23 4,1,24 48 9,5,19 73 14,8,14 98 19,11,9
24 5,3,25 49 10,6,20 74 15,9,15 99 20,12,10
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2 TPEBOBAHWA K BbINOJTHEHWNIO KOHTPO/IbHOW PA-
BOTbI

1 KoHTpo/nibHas paboTa BbINOMHAETCA B TETPaAM UM Ha McTax
(hopmaTa A4, XECTKO CKPEN/IEHHbIX MeXay cOBOiA.

2 Kaxxfoe 3afjaHme JO/MKHO COAepXKaTb YC/oBue, 3KOHOMeTpuYe-
CKMIN aHannM3 NpeAcTaBfieHHbIX AaHHbIX, pacrneyaTkyu NNCTOB MakeTa
Excel ¢ pacuetamun 1 popmynamu.

3 DKOHOMETPUYECKUI aHanM3 ([A0NyCcKaeTcs neyaTHbIA N PyKo-
MUCHbIA BapnaHTbl) BK/OYaET B cebsi MoApo6HOe onucaHme NocTpoe-
HUA MOZENn, NPOBEPKY ee afleKBaTHOCTN M HaxXOXEeHWe MPOrHo3oB C
MCMO/SIb30BaHVEM TMPOM3BEAEHHbIX PacyeTOB Ha OCHOBE WCXOAHbIX
[aHHbIX. B aHanM3e UCnonb3yoTca Heobxo4MMble onpeaeneHnsa n go-
PMYy/ibl, KaK B 00LleM (TeopeTuyeckom) BUAE, TaK U C KOHKPETHbIMM
AaHHbIMMW,

BHumaHwe! Bce Tpy 3agaHnsa BbINOMHAKOTCA MO OAHON Tabnmue
[aHHbIX (CBOW BapuaHT). [1s nepBoro 3afaHus HY>KHO B3ATb MepBblil
(hakTOp M Nokasaresb; 419 BTOPOro — BTOPOM (haKTOp M MoKasaTeslb;
ANa TPETbEro — Bcs Tabnuua.

3 3AJAHNA K KOHTPOJ/IbHOW PABOTE

3.1 3agaHue 1

OTBeTUTb Ha TEOpGTI/I‘-IGCKI/IVI BOMpPOC.

1 OCHOBHbIe 3ala41 3KOHOMETPUKIN. DTarbl 3KOHOMETPUYECKOTO
aHanmn3a

2 Knaccuukaums 3KOHOMETPUYECKUX Mopenein. MHdopmalm-
OHHas 6a3a 3KOHOMETPUKM

3 TeHepasbHas COBOKYMHOCTb. Bbibopka. O6beM BbIGOPKM.
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CpepHee 3HayeHue. Aucnepcud. CpeiHeKBaApaTUUYECKOE OTK/TOHEHMe
4 KoppenaumoHHoe none. LIeHTp paccenBaHums

5 KoahhMUMeHT KOppenaumm n ero CBOMCTBa

6 MeTof HaMMeHbLUMX KBaapaToB Ans OAHO(PAKTOPHOW NMHEN-
HOI perpeccun

7 CBOIACTBa NIMHENHOI perpeccum

8 Cratnctnyeckas runoTesa. Hynesas 1 KOHKypupyroLias runo-
Tesbl. Ownbkn 1 n 2 popa

9 Kputepuin duwepa. Habnogaemoe N KpUTUYECKOE 3HAYEHUS
KpuTepus

10 MNMpoBepKa NMMHENHOW perpeccumn Ha afleKBaTHOCTb

11 KoathpnuymneHT aetepMmHaLmm

12 lpoBepKa Mofenn Ha afeKBaTHOCTb C MOMOLbIO KpUTEpUs
duwepa

13 O6nacTb NporHo3a Ans 0AHOAKTOPHOW W [ABYX(PaKTOPHOM
mMoAenun. [osepuTenbHblil MHTepBan. KoaddmumneHT qosepus

14 T1porHo3 Mo /MHEeHONn OAHOMAKTOPHOW MOAENN C YYETOM
[OBEPUTENIbHOIO NHTEpPBa/A

15 KoahtmumMeHT anacTUYHOCTM ANst 0HO(aKTOPHOM MOoenu

16 Buabl HENMHEMHbIX OAHOMAKTOPHbLIX Mogenen. Cnocob mx
NINHeapm3aumnn

17 ANropuTM MOCTPOEHUSA HEe/IMHENHbIX 3KOHOMETPUYECKMX MO-
nenem

18 IMoHAT1Ee MHOrOhaKTOPHOW MOAENN U 3Tarbl ee MOCTPOeHUS

19 KonnmHeapHOCTb 1 MY/IbTUKO/I/TMHEAPHOCTb

20 KoahdpnumeHT anacTUUHOCTY 4715 MHOTOMEPHbIX MOAeNei

3.2 3afilaHne 2

HaliTn KO3ppULNEHT 31aCTUYHOCTU ANS YKa3aHHOW MOAENn B
3aflaHHOM ToukKe X (Ta6n.9). CaenaTb 3KOHOMUYECKMIA BbIBO.
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Tabnuua 9

Homep Mogenb X
BapnaHTa
1 0,2
y=—+5
2 B 1
y_2x+1
3 y =3x%+1 1
4 y = 6)(5 1
6 y =3 2
7 295)( 1
5
8 y=3Inx+2 1
9 y=2x>+1 1
10 eX 2
)
11 _ X 1
y 4
12 y=1+1 1
X
13 ex+1 3
'8
14 y=m2+1 4
15 y= A2X+ 4 1
16 y=5X+5 1
17 x> 1
=5
18 J3x 2
T3




Mpopon>keHne Tabn.9

Homep Mopenb X
BapnaHTa
19 e 1
=3
20 4 1
4x+3
21 y=5x°+1 L
22 y=vx® +1 1
23 y:i 2
X
24 y=-3X+3 2
25 X 1
=5
26 C2X% 42 1
=73
27 y = 2 2
3x°
28 y = X4 +1 1
29 y=3In2x+1 0,5
30 _ 4 1
x° +1
3.3 3agaHue 3

[nsi NpeACTaBNEHHbIX JaHHbIX BbIMNOMHNUTL CNefytoLLee 3aiaHue:

1 MpoBecTV 3KOHOMETPUYECKUIA aHa/IN3 NINHENHON 3aBUCUMOCTU
nokasaTens 0T nepeoro hakTopa. Caenatb NPOrHo3 Ans nboi To-
YKM U3 061aCTN NPOrHO3a, MOCTPOUTL JOBEPUTENbHYHO 06n1acTb. Hai-
TN KO3 (ULMEHT 3N1aCTMYHOCTM B TOUKE MPOrHo3a.

2 [MpoBecT 3KOHOMETPUYECKUIA aHaNN3 HENMHEHOW 3aBUCUMO-
CTW NoKasaTens 0T BTOPOro hakTopa, BOCNONb30BaBLUMCL NOACKa-
3KoW. Cenatb NPorHo3 ans noboit ToukM 13 061acTy NPOrHo3a, noc-
TPOUTb JOBEPUTENBbHYHO 061aCTb. HaiTK KO3APMPULMEHT 31aCTUYHOCTH
B TOYKE NPOrHo3sa.

3 MpoBecTN 3KOHOMETPUYECKUIA aHANN3 TMHENHOW 3aBUCUMOCT !
nokasaTens oT [AByx hakTopoB. Caenatb TOYEYHbIA MPOrHO3 ANs
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no60oI TOUKM 13 061acTy NPorHosa. Hatu yactuyHble KoshhuumeH-
Tbl 31aCTUYHOCTM B TOUKE MPOrHo3a.

BapnaHThbl

1 Mpown3BoaANTENbHOCTL TPYAA, (HOHA00TAAYA U YPOBEHb PEHTAbEeIbHOCTU
Mo NN0AOO0BOLLHbIM KOHCEPBHbIM 3aBOfaM 06/1acT 3a roj, XapakTepusyoTcs
CNeaytoLWMmN AaHHbIMK:

Howmep e YpoBeHb
3aBOfa Mpou3soANTeb- DOHA00T AR A, DH peHTabenbHoCTY,
HOCTb TPY/a, FPH ' %
1 8540 1,24 38,34
2 2911 0,63 44.69
3 6630 1,18 39,4
4 8492 1,12 38,93
5 2901 0,44 46,96
6 5410 1,19 39,48
7 1920 0,48 46,07
8 2569 0,65 435
9 3520 0,26 56,11
10 2340 0,75 42,79
11 6921 1,03 40,15
12 7671 0,89 40,44
13 1586 0,16 69,76
14 3223 0,67 42,99
15 7224 0,90 40,69

a
HenmHeliHyto 3aBUCUMOCTb NPUHATL Y = < +b.

2 N3BeCTHbI cneaytolye AaHHble 06 YObITOUHOCTU MPOWU3BOACTBA FOBS-
AvHbI No KCI agMUHMUCTPATMBHbLIX palioHOB 06/1aCTV 3a rOA;

dakTop

Homep |CpegaHecyTouHbI npu- | CebecTommocTs 1

palioHa pocT, rpH L, FpH YpoBeHb YObITOYHOCTH, %
1 249 138,99 37,7
2 231 105,86 29,7
3 245 114,19 26,8
4 242 131,73 28,4
5 250 139,86 43,2
6 190 141,52 48
7 283 118,9 33,9
8 273 163,26 29,1
9 290 143,7 29,8
10 150 221,88 66
11 294 102,4 19,6
12 196 149,06 48,8
13 241 135,5 27,4
14 214 178,17 53,6
15 188 229,36 62,1

HenmHeliHyIo 3aBUCUMOCTb NpUHATL Y = a& +b,
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3 B Tabnuue npvBefeHbl JaHHble 06 yaenbHOM Bece NalluHK, yroB 1 na-
CTOWLL, B CENbCKOXO3AMCTBEHHBIX YrofbsiX U YPOBHE PeHTabeNbHOCTN NPOV3BOA-
CTBa Ce/IbCKOX03AMCTBEHHOW NPOAYKLIMM N0 pailoHam 061acTu 3a rog.

Homep dakTop YpoBeHb peHTabeb-
paiioHa | YpaenbHbl BeC NaWHW B | Y[enbHblid BeC | HOCTM BCeVi CeNIbCKOXO-
Ce/bCKOXO3ANCTBEHHBbIX | NIYroB W NacT- 3ANCTBEHHOW NPOAYK-
yrogbsix, % ouw, % uuu, %
1 80,00 20,0 2,0
2 87,20 12,8 18
3 90,80 9,2 11
4 84,70 153 35
5 81,40 18,6 10,1
6 91,30 10,8 3.3
7 71,30 28,7 24,2
8 86,20 13,8 1,9
9 71,40 28,6 20,8
10 77,70 22,9 19,2
11 86,00 14,0 34
12 87,00 13,0 2,7
13 87,20 12,8 14
14 75,00 25,0 20,1
15 86,20 13,8 7,8

v b
HennHenHyo 3aBUCUMOCTb NPUHATL Y = aX™,

4 Mpon3BoAUTENBHOCTL TPYAa, hOHA00TAAYA U YPOBEHb PEHTABENBHOCTY
o xne6o3aBoamM 061acTy 3a rof, XapakTepuaytoTcst CreayoWMN AaHHbIMK:

Howmep dakrop YpoBeHb peHTa-
3aBofa doHpooTaava, Mpon3BOANTENBHOCTD 6enbHOCTH,
rpH Tpyfa B pacyete Ha 1 %
paboTHWKa, FpH

1 20,1 4322 12,2

2 64,2 13381 17,6

3 61,1 14181 17,5

4 13,3 3363 10,3

5 10,8 5177 12,8

6 17,2 3720 13,1

7 34,1 9900 16,9

8 32,3 8931 14,4

9 27,8 6740 16,0

10 24,2 6980 16,4

11 35,6 14333 18,3

12 17,1 3930 10,8

13 13,9 2500 10,0

14 25,5 5342 14,0

15 31,1 6743 16,1

HennHeliHyto 3aBucuMocTb npuHaTs Y = aln x+Db.

5 B TabnuLe npuBeAeHbl JaHHbIE 0 3aTpaTax Ha 1 FpH. TOBApHOW NpoaykK-
UMW, yAenbHOM Bece MpPOCTOeB 060pYAOBaHWS U YPOBHE pPeHTabenbHOCTW Mo
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MOJ/I0OKO3aBO/jaM 06/1acTyi 3a rof.

Homep dakTop YpoBeHb peHTabenb-
3aBoja 3artpatbl Ha 1 rpH Y penbHblil BeC HocTuH, %
TOBapHOW NPoAyK- | MPOCTOEB 060pYyL0-
L1u, rpH BaHus, %

1 0,59 8,1 15,45
2 2,25 11,8 20,33
3 0,36 7,4 14,67
4 1,37 9,4 16,05
5 5,44 17,8 37,39
6 2,02 12,1 22,19
7 1,74 10,2 17,01
8 3,10 14,1 26,24
9 1,73 10,1 16,74
10 4,59 16,7 33,83
11 6,76 19,4 43,58
12 1,84 10,4 17,24
13 4,73 16,2 30,62
14 4,58 16 30,1
15 3,66 15,1 28,81

o b
HenunHeliHyto 3aBMCMMOCTb NPUHATL Y = aX' .

6 Mpon3BoaNTENLHOCTbL TPYA], (DOHA00TAAUA U YPOBEHL PEHTABENBLHOCTY
MO MI0A0KOHCEPBHbIM 3aBOflaM 06/1aCcTy 3a Fofl XapaKTepu3yTCs CleayoLLMY
[aHHbIMU:

Homep dakTop YpoBeHb peHTa-
3aBoja doHpooTAAYE, MpounsBoguTenb- 6ensHocTy,
rpH HOCTb TPYAa, %
rpH

1 1,08 7343 20,1

2 1,05 3991 12,9

3 0,99 5760 18,0

4 1,02 3000 11,7

5 0,98 5241 17,9

6 1,04 4500 16,8

7 1,03 4300 15,6

8 1,10 3210 14,3

9 1,03 6743 18,1

10 0,89 5234 17,8

11 0,78 2500 13,0

12 0,99 3930 14,2

13 1,43 14333 24,2

14 1,03 6980 20,0

15 1,05 6740 19,3

HennHeiiHyto 3asucumocTb npuHsts Y = alnx+b.

7 MpousBoanTeNbHOCTb TPYAA, POHA00TAAYA U YPOBEHb PEHTABENLHOCTY
no xne6o3aBofiam 06/71aCTU 3a Fof] XapaKTepuaytoTCs CNeayHLLUMN AaHHbIMU:
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Homep dakTop YpoBeHb peHTa-
3aBoja doHAooTaYa, MPH Mpon3BoANTENLHOCTD 6enbHoCTY,
TpyZda B pacyete Ha 1 %
paboTHWMKa, IpH

1 33,4 3447 12,3

2 29,1 3710 14,7

3 25,3 2827 10,9

4 27,1 2933 16,1

5 43,3 5428 22,3

6 47,2 5001 21,1

7 49,3 6432 24,3

8 35,7 4343 13,3

9 45,8 7321 27,6

10 43,4 6432 28,3

11 42,1 6003 25,1

12 40,1 5342 20,2

13 33,3 4341 13,7

14 41,2 5040 19,9

15 39,7 4343 14,2

HenuHeiiHyto 3aBucumocTs npuHate Y =alnx+b.

8 B Tabnuue npuBefeHbl AaHHble 06 yaenbHOM Bece paboumx co creuu-
a/IbHO TEXHWYECKOW MOArOTOBKOW, YAeNbHOM Bece MeXaHU3MpPOBaHHbIX paboT
1 NPOV3BOANTENBHOCTI TPYAa NO NI0A00BOLHbLIM 3aBOAaM 06/1aCTy 3a rof,.

Howmep dakTop MpounssoguTesb-
3aBofa Y aenbHbIil BeC pabouunx ¢ Y fenbHbIil BEC Me- HOCTb TpyAa,
TEXHWYECKOW MOATOTOBKOM, XaHW31POBaHHbIX rpH
% pa6ot, %
1 64 84 4300
2 61 83 4150
3 47 47 3000
4 46 55 3420
5 49 69 3300
6 54 78 4300
7 53 73 3420
8 61 81 4100
9 57 77 3700
10 54 72 3500
11 60 70 4000
12 67 85 4450
13 63 83 4270
14 50 70 3300
15 67 81 4500

. —e¥.p
HenuHelinyio 3asucumocTb npuHats Y =€ -0

9 M3BeCTHbl cnefyrowme faHHble 06 yObITOYHOCTM MPOU3BOACTBA rOBS-
AnHbl no KCIM agMMHUCTPATMBHbIX palioHOB 06/1aCcTK 3a oA,
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dakrTop
3atpatbl Ha 1 L CpefHecyTOuHbIl YpoBeHb

Homep [mpupocTa, Yenose- MpMpocT, rpH ybbITOYHOCTH, %
pavioHa K0-4acoB

1 76,8 249 37,7

2 76 271 23,7

3 74,6 245 26,8

4 79 242 28,4

5 76,6 250 43,2

6 93,4 190 48

7 71,8 283 33,9

8 93 223 49,1

9 66,6 290 29,8

10 112 150 69

11 66,9 304 19,6

12 94,6 196 53,8

13 70 241 27,4

14 92,2 214 53,6

15 89,2 188 62,1

y Ayb
HenvHeliHyto 3aBUCMMOCTb NpuHaT, Y = aX .

10 B Tabnuue npvBeaeHbl faHHble 06 YPOBHE TEXHUYECKONW MOAroTOBKU
pabounx, CTake Mx paboTbl M YPOBHE 3apabOTHOW NiaTbl NO CaxapHbIM 3aBOJam
obnactu 3a rog.

Howmep dakTop 3apaboTHas
3aBofa Y AenbHbIN BeC paboumx ¢ YaenbHblin Bec nnara
TEXHUYECKOM paboumx co CTaKeM 3a Mecs, rpH
noAroToBKoi, % cbiwwe 10 net, %
1 40 35 192,20
2 33 40 202,33
3 37 43 204,20
4 39 47 199,95
5 37 42 204,37
6 41 42 199,80
7 49 44 220,11
8 38 48 218,33
9 55 67 263,30
10 43 49 222,72
11 56 63 239,39
12 47 46 217,01
13 44 47 223,40
14 55 62 237,87
15 54 62 234,20

v ax
HenvHeliHyto 3aBUCHMOCTb NpuHsTe Y =€° - D,
11 Mpoun3BoANTENbHOCTL TPYAA, (DOHA00TAAUA U YPOBEHb PEHTABENbHO-

CTU MO NMOLOKOHCEPBHBLIM 3aBOfaM 06/1aCTV 3a FOf, XapaKTepu3ytoTcsa creayto-
VMW JaHHbIMM:
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Homep dakTop YpoBeHb
3aBofa doHaooTAYa, MPH MpounssogunTenb- peHTabenbHOCTH,
HOCTb TpyAa, rpH %
1 5,46 3842,9 37,6
2 5,53 3457,7 28,9
3 7,05 3066,4 32,1
4 7,29 3011,9 32,1
5 7,40 3013,3 31,9
6 7,10 3164,3 33,4
7 6,25 3289,1 31,3
8 8,64 4320,3 39,3
9 5,18 2829,3 24,8
10 1,81 2562,2 20
11 2,30 2402,6 25,5
12 5,53 3336,7 26,4
13 2,22 22278 20,3
14 3,54 2725,8 29,1
15 3,23 2710,8 21,7

HenuHelinyto 3aBucuMocTb npuHaTs Y =aln x+b.

12 B Tabnuue npuBefeHbl AaHHble 06 yAe/IbHOM BECe MaLlHu, yros v na-
CTOULL, B CENIbCKOXO3IMCTBEHHBIX YrofbsSX U YPOBHE YObITOYHOCTU MPOAYKLMM
XXMBOTHOBOACTBA MO paioHam 061acTu 3a rog,

Homep dakTop YpoBeHb Ybbl-
paiioHa YaenbHbIA BeC MaWHN B | YAenbHblii BeC TOYHOCTY Npo-
Ce/IbCKOXO03ACTBEHHbIX NIyroB 1 nacT- OYKUMKN XKNBOT-
yrogpax, % ouw, % HoBoOZCTBa, %
1 80,0 20,0 20,0
2 87,2 12,8 37,5
3 90,8 9,2 43,4
4 94,7 11,3 45,6
5 81,4 18,6 23,4
6 79,2 10,8 25,0
7 71,3 28,7 17,2
8 86,2 13,8 33,3
9 71,4 28,6 15,0
10 77,7 22,9 18,7
11 75,4 14,0 24,8
12 77,9 13,0 34,5
13 87,2 12,8 33,1
14 68,1 25,0 19,2
15 86,2 13,8 31,8

a
HenuHeiHyto 3aBUCUMOCTb NPUHATL Y = " +b.

13 B 1abnuue npmBefeHbl faHHble 00 yaesbHOM Bece B TOBapoobopoTe
NOTPeObUTENLCKOM  Koomnepauuu NPOAyKUMM COBCTBEHHOro  MPOM3BO/CTBA,
y[eNbHOM Bece nepepaboTaHHOM MPOAYKLUMN N YPOBHE peHTabenbHOCTU npes-
NpUATUIA 06NacTK 3a rog.
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Homep dakTop YpoBeHb
npegnpu- Y aenbHblin BeC Y enbHblin Bec peHTabensHOCTH, %
ATNA NPOAYKLMN COBCTBEHHOTO nepepaboTaHHOM
npou3BoAcTBa, % npogykuunu, %
1 25,2 20,5 11,8
2 58,2 28,4 19,8
3 42,2 20,4 14,8
4 46,8 29,1 19,4
5 60,5 30,9 21,4
6 66,1 31,4 20,4
7 26,5 24,1 15,4
8 59,9 28,1 20,7
9 43,2 24,6 16,4
10 47,8 25,7 18,4
11 61,8 28,7 19,7
12 68,1 32,4 22,4
13 32,0 20,1 13,7
14 60,2 27,1 22,4
15 44,2 23,4 16,7

v 2
HennHelHyo 3aBUCUMOCTb NPUHATL Y = aXxX™ + b

14 Tpon3BoanNTeNbHOCTb Tpyada, (POHA0O0TAAYA M YPOBEHb PeHTabenbHO-
CTV MO MACOKOMOMHaTaM 06/1acTyh 3a rof XapakTepusyroTcs CefyrowmmMn aaH-
HbIMMU:

Howmep dakTop YpoBeHb
3aBoga doHpooTAAYA, [Mpoun3BoanTeNLHOCTL peHTabensHoCTY,
rpH TpyAa, rpH %
1 1,25 5396 9,2
2 2,32 10583 14,7
3 1,71 8675 10,3
4 1,64 7392 10,0
5 1,38 3088 7,9
6 1,18 5138 9,1
7 1,44 5867 9,8
8 1,17 4154 6,4
9 1,72 13182 13,0
10 2,21 12351 13,8
11 1,64 13000 13,2
12 1,73 9519 11,4
13 1,17 4286 8,1
14 1,39 5000 9,0
15 1,07 7419 11,1

HennHenHyto 3aBUCUMOCTb MPUHATL Y = alnx+b.
15 Y6bITOYHOCTb BblpalMBaHNS OBOLLEN B Ce/Ib,CKOXO3ANCTBEHHbIX Npej-

NpUATUAX 1 YPOBHU (hakTopoB (c60p oBowleld ¢ 1 ra n cebectonmocTsb 1 1), ee
(hopMUpYHOLLMX, XapaKTePU3YOTCA CNefyOW MY JaHHbIMU 33 FO4;
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Homep paii- ®dakTop YpoBeHb

OHa Coop oBoLueit ¢ 1ra, 1| CebecToumocTb 1 1, TpH | yObITOUHOCTK, %
1 52,8 31,84 31,4

2 72,6 32,30 30,9

3 50,4 32,21 37,1

4 33,4 48,95 45,7

5 315 42,48 57,7

6 54,6 35,38 46,7

7 54,3 29,11 333

8 36,6 67,06 63,8

9 15,6 65,52 68,8
10 73,2 21,26 29,8
11 65,9 31,29 39,4
12 44,6 33,63 46,2
13 23,7 73,35 68,8
14 64,6 40,12 34,0
15 25,6 43,63 47,6

o b
HenvHeiHyto 3aBUCMMOCTb NPUHATL Y = ax .

16 Y6bITOYHOCTb BblpalLMBaHNSA OBOLLENA B CENbCKOX03ANCTBEHHbIX Npea-
NPUATUAX U YPOBHKM (haKTOpoB (CO0p oBoLLeN € 1 ra, U, 1 3aTpaTbl Tpyaa, Yeno-
BeKO-4acoB Ha 1 L), ee (POPMMPYIOLLMX, XapaKTepusyoTcs CleayroWwmMMmn AaH-
HbIMW 3a rof;:

dakTop
i YpoBeHb

Howmep C60p oBoLeli 3atpatbl Tpyga Ha 1, YBITOMHOCTH, %
paiioHa clray 4eNI0BEKO-4acoB

1 93,2 2,3 8,8

2 65,9 26,8 39,4

3 44,6 22,8 26,2

4 18,7 56,6 78,8

5 64,6 16,4 34

6 25,6 26,5 47,6

7 47,2 26 43,7

8 48,2 12,4 23,6

9 64,1 10 19,9

10 30,3 41,7 50

11 28,4 47,9 63,1

12 47,8 32,4 44,2

13 101,3 20,2 11,2

14 31,4 39,6 52,8

15 67,6 18,4 20,2

HenuHeliHyto 3aBUCUMOCTb NpuHATE Y =% - b
17 Y6bITOYHOCTb BbIPALLMBaHUSA OBOLLEN B CENIbCKOXO3ANCTBEHHBIX MPej-

NPUATUSAX U YPOBHU (hakTOPOB, ee HOPMUPYHIOLLMX, XapaKTepu3ytoTCs crefyto-
LWMMK [aHHbIMM 3a TOA;
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dakTop
Howmep C6op oBoLeli YpoBeHb
paiioHa clra, 4 CebecTommocTb 1 L, rpH y6bITOYHOCTH, %
1 52,8 31,84 31,4
2 72,6 32,30 20,9
3 50,4 32,21 37,1
4 33,4 48,95 45,7
5 31,5 42,48 57,7
6 54,6 35,38 46,7
7 54,3 29,11 33,3
8 36,6 67,06 63,8
9 15,6 65,52 68,8
10 73,2 21,26 12,8
11 65,9 31,29 39,4
12 44,6 33,63 26,2
13 23,7 73,35 68,8
14 64,6 40,12 34
15 25,6 43,63 47,6

HenvHeiHyto 3aBUCMMOCTb MPUHATL Y = aVx +b.

18 YpoBeHb YObITOYHOCTU BblpalLLMBaHNSA OBOLLEN B CE/TbCKOXO3ANCTBEH-
HbIX NPEANPUATUAX U (PAKTOPbI, ee POPMUPYIOLLME, XapaKTepU3YHOTCA Cneyto-
LMW JaHHBIMW 33 TOA;:

dakTop
Homep | CebectommocTs 1 1, C6op oBoLLel YpoBeHb
paiioHa rpH clra, y6bITOYHOCTH, %
1 21,26 73,2 10,8
2 31,29 65,9 29,4
3 33,63 44,6 26,2
4 73,35 23,7 68,8
5 40,12 64,6 31,1
6 43,63 25,6 47,6
7 32,2 47,2 43,7
8 49,85 38,2 43,6
9 39,02 64,1 25,9
10 41,7 30,3 50
11 49,53 28,4 43,1
12 38 47,8 34,2
13 17,14 101,3 8,2
14 44,17 41,4 52,8
15 31,4 67,6 20,2

a
HennHeitHyo 3aBUCMMOCTb NPUHATL Y = —+ D
X

19 Y6bITOYHOCTb BblpalLLMBaHNSA OBOLLEN B CENbCKOX03ANCTBEHHbIX Npef-
MPUATUAX U YPOBHWN (PaKTOPOB, ee (HOPMUPYIOLLMX, XapaKTepusyrTca Creayto-
LMW JaHHBIMW 33 TOA;:
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PakTop
Homep | CebectommocTb 11, | 3aTpaTbl Ha lra YpoBeHb
pavioHa rpH MOCEBOB, IPH y6bITOYHOCTU, %
1 31,84 1549 31,4
2 32,3 1694 40,9
3 32,21 1807 37,1
4 48,95 1615 45,7
5 42,48 1926 57,7
6 35,38 1542 46,7
7 29,11 1309 13,3
8 67,06 2093 63,8
9 63,52 1836 68,8
10 21,26 1649 12,8
11 31,29 1601 39,4
12 33,63 1560 26,2
13 73,35 2213 68,8
14 40,12 2028 34
15 65,52 2136 68,8

HennHeliHyto 3aBucuMocTb npuHaTs Y = alnx+Db.

20 YpoBeHb PEHTaBeNbHOCTY W NOKa3aTenu XO3sMCTBEHHOW AesTenbHO-
CTV TOProBbIX NPeANpUATUIA XapaKTepu3ytoTCs CReaytoLLMMU AaHHBIMU 3a FOf;

dakrop
ToBapoo6opoT Ha OTHOCWTENbHBIN
Homep [yLLY HaceneHns, | YpPOBEHb N3AEPXKEK YpoBeHb
npegnpuaTus rpH ob6patleHns, % peHTabensHocTH, %
1 27 17,4 3,62
2 29 17,35 3,8
3 21 17,33 2,77
4 21 21,2 2,01
5 33 16,96 4,33
6 28 17,01 4,01
7 23 19,77 2,12
8 28 18,4 3,73
9 30 15,35 3,92
10 22 18,34 2,87
11 22 22,2 2,11
12 34 16,06 4,39
13 31 16,01 4,11
14 22 18,7 2,13
15 29 17,4 3,87

v b
HenvHeiHyto 3aBUCMMOCTb NPUHSATL Y = ax .

21 Y6bITOYHOCTb BbIPaLLVBaHNS OBOLLEI B CENbCKOX03AMCTBEHHbIX Mpej-
NPUATUNAX U YPOBHU (hakTOPOB, ee (DOPMUPYIOLLMX, XapaKTepuU3yroTCs Chefyto-
LWVMW JaHHbIMK 33 FOf;:

| Homep | dakTOp | YpoBeHb |
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palioHa |CebectonmocTs | LieHa peanmsauum 1| y6bITOUHOCTH, %
1, rpH U, FpH
1 31,84 21,83 31,4
2 32,3 19,09 40,9
3 32,21 20,26 37,1
4 48,95 20,57 45,7
5 42,48 17,96 57,7
6 35,38 15,32 46,7
7 29,11 29,19 13,3
8 67,06 11,26 63,8
9 65,52 10,47 68,8
10 21,26 29,67 12,8
11 31,29 18,95 39,4
12 33,63 24,81 26,2
13 73,35 12,92 68,8
14 40,12 26,49 34
15 43,63 22,83 47,6

V) ax
HenuHeliHyto 3aBUCHMOCTb NpuHsTh Y = €% - b

22 Y6bITOYHOCTb BbIpaLLMBaHNA OBOLLEN B CETbCKOXO3ANCTBEHHbIX Npej-
NPUATUAX M YPOBHM (DAKTOPOB, ee (HOPMUPYIOLLMX, XapaKTepunsyroTca Cnefyto-
LLMMW aHHbIMM 3a rof;

dakTop
Homep | CebectommocTb 1 | LleHa peanvsaumm YpoBeHb
palioHa L, FpH 1y, rpH ybbITOYHOCTU, %
1 21,26 31,67 18,8
2 31,29 18,95 39,4
3 33,63 24,81 36,2
4 73,35 14,92 68,8
5 40,12 26,49 34,7
6 43,63 22,83 47,6
7 32,2 18,13 43,7
8 49,85 20,14 43,6
9 39,02 23,47 39,9
10 41,7 20,85 50
11 49,53 21,17 43,1
12 38 21,2 44,2
13 22,14 28,87 21,2
14 44,17 20,83 52,8
15 31,4 30 20,2

a
HennHenHyto 3aBUCUMOCTb MPUHATL Y = ; +b.

23 lMpon3BoauTeNbHOCTb TPYAa, (OHA00TAAYA U YPOBEHb PEHTAGENbHO-
CTV Mo x/1e603aBoflaM 06/1aCTW 3a rof], XapaKTepU3ytoTcs CneayoLyMi JaHHbI-
MU

34



Howmep ®dakTop YpoBeHb
3aBoja doHpo0TAAYE, MpounssogunTenb- peHTabenbHOCTH,
rpH HOCTb TpYyAa, TpH %

1 38,9 3742 10,7

2 33,3 2983 11,3

3 37,7 3000 12,2

4 31,1 2537 12,4

5 29,4 2421 10,9

6 37,2 3047 11,3

7 35,6 3002 11,1

8 34,1 2887 14,0

9 16,1 2177 6,8

10 22,8 2141 7,1

11 21,7 2005 8,9

12 26,8 1843 4,2

13 23,3 2031 7,4

14 24,5 2340 11,4

15 19,9 1933 4,8

HennHelHyo 3aBUCUMOCTb MPUHATL Y = a Inx+b.

24 3BeCTHbI CcrefytoLne AaHHble 06 YObITOYHOCTU NMPOU3BOACTBA FOBS-
AvHbl No KCI agMUHNUCTPaTUBHBIX paiioHOB 06/1aCTV 3a FO/;

PakTo
3arpatbl Ha 1 ronosy . 3arparei Ha 11 YpoBeHb

Hgmep KPYNHOro poraroro NPMPOCT, TPH y6bITOYHOCTU, %
paiioHa CKOTa, IpH

1 283 309,95 37,7

2 214 260 23,7

3 246 264,03 26,8

4 265 306,74 28,4

5 262 288,72 43,2

6 213 287,5 38

7 243 267,34 33,9

8 360 444,84 79,1

9 248 287,77 29,8

10 301 456,84 62

11 210 196,8 19,6

12 305 413,8 53,8

13 234 271,71 27,4

14 279 351,94 53,6

15 361 499,39 62,1

HenunHeliHyt 3aBUCUMOCTb MPUHATL Y = aVvx +b.

25 B Tabnuue npvBefeHbl JaHHble 06 OTHOCUTENBHOM YPOBHE M3AEPXKEK
06palLieHus, NPON3BOANTENLHOCTY TPYAA U YPOBHE PeHTabeNbHOCTY Mo Marasu-
Ham NPOMBILLIEHHbIX TOBAPOB 3a rof.
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Homep dakTop YpoBeHb
marasmHa OTHOCUTENbHBII Mpowv3soguTeNb- peHTabensHocTH, %
YPOBEHb U3LepKeK HOCTb TpyAa, MPH
ob6patleHus, %
1 7,89 17646 8,9
2 14,41 10177 4,3
3 6,01 19343 10,2
4 9,17 14789 49
5 6,78 18172 8,3
6 8,91 17477 7,8
7 6,17 22110 13,1
8 10,11 14331 49
9 5,98 24111 13,3
10 6,10 19393 10,7
11 5,90 25445 13,7
12 8,13 17010 5,6
13 9,01 13137 4,7
14 6,00 21100 11,1
15 6,13 19378 10,8

HennHenHyto 3aBUCUMOCTb NPUHATL Y = a Inx+Db.

26 Mpou3BoanTeNnbHOCTL TPYAa, (hOHA00TAAYA M YPOBEHb PEHTA6E/bHO-
CTV MO N/IOA00BOLLHbIM KOHCEPBHBLIM 3aBOAaM 06/1aCTL 3a rof, XapaKTepu3yrTcs
CNeaytoLWyMmN AaHHbIMK:

dakTop
Howmep YpoBeHb
3aBoja MponssoauTes- ®oHao- DEHTa6£}1bHOCTM, %
HOCTb TPyAa, TPH oTgava, rpH
1 8540 1,24 38,34
2 2911 0,63 44,69
3 6630 1,18 39,4
4 8492 1,12 38,93
5 2901 0,44 46,96
6 5410 1,19 39,48
7 1920 0,48 46,07
8 2569 0,65 43,5
9 3520 0,26 56,11
10 2340 0,75 42,79
11 6921 1,03 40,15
12 7671 0,89 40,44
13 1586 0,16 69,76
14 3223 0,67 42,99
15 7224 0,90 40,69
a
HeﬂMHeVIHyPO 3aBUCUMOCTb MNPUHATb y =—+ b .

27 W3BeCTHbI CrefyroLne AaHHble 06 YObITOYHOCTU NPOU3BOACTBA FOBS-
AvHbI No KCI agMUHUCTPATUBHbLIX palioHOB 06/1aCTV 3a FOf;
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dakrtop
Homep |CpegHecyTouHbIiA Npu- | CebecToMmocTb YpoBeHb
paiioHa poCT, rpH 1u, rpH y6bITOYHOCTH, Y%
1 249 138,99 37,7
2 231 105,86 29,7
3 245 114,19 26,8
4 242 131,73 28,4
5 250 139,86 43,2
6 190 141,52 48
7 283 118,9 33,9
8 273 163,26 29,1
9 290 143,7 29,8
10 150 221,88 66
11 294 102,4 19,6
12 196 149,06 48,8
13 241 135,5 27,4
14 214 178,17 53,6
15 188 229,36 62,1

HennmHenHyto 3aBUCUMOCTb NPUHATL Y = a\/§ +b.

28 B Tabnuie npuBefeHbl AaHHbIe O 3aTpaTax Ha 1 rpH. TOBapHOI npo-
OYKUWK, YOeNbHOM Bece NpoCToeB 060pyA0BaHNS U YPOBHE PeHTabeIbHOCTU NO
MOJ/I0KO3aBOfaM 06/1acTyi 3a rof.

Homep dakrtop YpoBeHb
3aBofa 3aTpartbl Ha Y fenbHblii BeC peHTabensHocTH, %
1 rpH. TOBapHOI npocToes
MPOAYKUUWU, TPH obopygosaHus, %
1 0,59 8,1 15,45
2 2,25 11,8 20,33
3 0,36 7,4 14,67
4 1,37 9,4 16,05
5 5,44 17,8 37,39
6 2,02 12,1 22,19
7 1,74 10,2 17,01
8 3,10 14,1 26,24
9 1,73 10,1 16,74
10 4,59 16,7 33,83
11 6,76 19,4 43,58
12 1,84 10,4 17,24
13 4,73 16,2 30,62
14 4,58 16 30,1
15 3,66 15,1 28,81

v b
HenvHenHyto 3aBUCMMOCTb NpUHATL Y = aX .
29 Tpomn3BoanTenbHOCTL Tpyada, POHA00TAAYA U YPOBEHb peHTabesbHo-

CTW MO NNOJOKOHCEPBHBLIM 3aBOflaM 06/1aCTV 3a FOfl XapaKTepu3ytoTcs Crneayto-
MU JaHHBIMMW.

37



Howmep dakrTop YpoBeHb
3aBoja doHpo0TAAYE, MpounssoguTenb- peHTabenbHOCTH,
rpH HOCTb TPYAa, %
rpH
1 1,08 7343 20,1
2 1,05 3991 12,9
3 0,99 5760 18,0
4 1,02 3000 11,7
5 0,98 5241 17,9
6 1,04 4500 16,8
7 1,03 4300 15,6
8 1,10 3210 14,3
9 1,03 6743 18,1
10 0,89 5234 17,8
11 0,78 2500 13,0
12 0,99 3930 14,2
13 1,43 14333 24,2
14 1,03 6980 20,0
15 1,05 6740 19,3

HenvHeliHyto 3aBucuMocTb nputsTs Y =alnx+b.

30 M3BeCTHbI crefytoLime JaHHble 06 Y6bITOYHOCTY NPOM3BOACTBA FOBS-
IVHbI Mo KCIM agMUHUCTPATMBHbIX PailoHOB 06/1aCTL 3a FOA;

dakrTop
3atpatblHa 1 1, |CpegHecyTOuHBbI npu-
Homep | npupocTa, Yenose- pocT, FpH YpoBeHb
paiioHa KO-4acoB ybbITOUHOCTH, %
1 76,8 249 37,7
2 76 271 23,7
3 74,6 245 26,8
4 79 242 28,4
5 76,6 250 43,2
6 93,4 190 48
7 71,8 283 33,9
8 93 223 49,1
9 66,6 290 29,8
10 112 150 69
11 66,9 304 19,6
12 94,6 196 53,8
13 70 241 27,4
14 92,2 214 53,6
15 89,2 188 62,1

v b
HenunHeliHyto 3aBUCMMOCTb NpUHATL Y = aX .
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4 CAMOCTOATEJIbHAA PABOTA
Tema: «<CUCTEMA OJJHOBPEMEHHbIX YPABHEHWIN»

3anaHue

CraTunyeckas mogenb KeliHca ansi onmcaHUs HapoOHOro X03siic-
TBa CTPaHbl B Hanbonee NPOCTOM BapuaHTe UMEET CrefyoLnii BUA;

C=a+b-y+eg,
y=C+1,

roe C — NIMYHOe NoTpeb/ieHne B MOCTOAHHBIX LigHaXx,
Y — HaLUMOHasbHbIN 10XO0A B MOCTOSHHbIX LIEHAX,
| — MHBECTMLMM B NOCTOAHHbIX LeHax,
g — CNyYaiHas cocTaBNAoLLas.

Mo faHHbIM, NpYBeAEHHbIM B Tabnuue, NOCTPONTE CUCTEMY Of-
HOBPEMEHHbIX YpaBHeHW. OnpefennTe napameTpbl YpaBHeHWI C Mo-
MOLLbIO HEMpPAMOro Metoga HammeHblmnx keagpatos (HMHK). lMpo-
aHa/IM3NpPYMTE NONYUUBLLYHOCA MOAESb.

[pumep BbINOMHEHNSA

[aHo:

YpoBeHb npouss. | MotpebneHne | HBeCTULMM
n goxogay, C, mnpg. I, Mmnpg
MIPA. SOSIN. [ON1. Lo

370 365 5
415 397 18
430 409 21
456 430 26
486 450 36
490 455 35
505 467 38
520 479 41
546 500 46
567 516 51

o cmbicny 3agayun, ynC — 3HAOrEeHHbIE NepeMeHHble, a | — 3k-

30reHHas nepeMeHHas. Onpeaenum MaeHTUPULMPYEMOCTb 1-ro ypas-
HEeHMS:
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N, =2 — YNCNO 3HAOTEHHBIX NnepeMeHHbIX (yu C), BXOAALWMX B
1-e ypaBHeHue,

m=1 — 06Llee KOMMYECTBO 3K30TreHHbIX MepeMeHHbIX B
cucTeme,
m, =0  — KOJIMYECTBO 3K30re€HHbIX NEPEMEHHbIX, BXOAALLMX B

1-e ypaBHeHuMe.
[MpoBepseM MAEHTUPULMPYEMOCTb C MOMOLLLK CYETHOro npa-
BUNA:

ng—-1<m-m.

Monyunm 2-1=1-0, 1=1. MepBoe ypaBHEHWE TOYHO WAEHTMU-

(urympyemo. CnefoBaTesibHO, CUCTEMA TOYHO MAEHTUQULMPYEMA, U
ANS onpefeneHns napaMeTpoB YPaBHEHWA MOXHO WCMO/b30BaThb
HMHK.

[ns 3anmMcu npuBefeHHON hopMbl Mofenn npeobpasyem ypas-
HEHUS CTPYKTYPHOW (hopMbl MOAENN.

[MoacTaBMM 3HaYeHWe y 13 2-ro ypaBHeHusa B 1-e. MNonyymm:
C __a +—b N
1-b 1-b 1-Db
Tenepb NoAcTaBMM 3HavyeHUe C M3 1-ro ypaBHeHUs Bo 2-e. l1o-
NYUYNM:
a 1 £
y=—+—--l+—.
1-b 1-b 1-Db
O603HauUMM 3HAOreHHble rnepemeHHble C 1 y 4vepe3 Y1n Y2, a

9K30reHHyt nepemMeHHyto | 4epe3s X1. Torga cucteMmy ofHOBPEMEH-
HbIX YPaBHEHWi B NpUBeLEHHON opMe MOXKHO 3anucatb B BUAe
a b 1
3pecb by, =b,y=——, byy=——, b,y =—"—.
A 0 =P20 = T P T Ty 271
[MapameTpbl KaXXA0ro 13 ypaBHEHWA 3TOW CUCTEMbl Haxo4uM C
nomouubto MHK.

[1ns NepBOro ypaBHEHUS MNOMYUYUM CNeAyoLLMe Pe3ybTaTbl:
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BbIBO UTOIOB

PerpeccnoHHas cTaTucTumka

MHOXecTBeHHbIN R 0,993323
R-kBagpar 0,986692
HopmupoBaHHbI R-

KBagpat 0,985028
CraHgapTHas owmnbka 5,771513
HabnwgeHus 10

[MCnepcroHHbI aHanus

F 3Ha4YNMOCTb

df SS MS F
Perpeccus 1 19757,12 19757,12 593,1223 8,62366E-09
OcTaTokK 8 266,4829 33,31036
NToro 9 20023,6
KoathpuumenTsl  CTaHaapTHas t-

owmnbka  crTaTucTukaP-3HayeHne
Y-nepeceyeHune 341,1915 4,704804 72,51982 1,46E-12
X1 3,331498 0,136794 24,3541 8,62E-09

AHann3 Nony4YeHHbIX pe3ynbTaToB NMPOBOAUTCS TakMM ke 0bpa-
30M, KaK 1 Mpun NMoCTPOEHUN TIMHENHOW 04HO(aKTOPHOM MOAENN.

MHOXecTBeHHbIM R = 0,993323, 3T0 3HauuUT, 4To Mexay X1 wu
Y1 cyuwlecTByeT TecHas NuHeNHas cBA3b. KoahuumeHT aetepmmHa-
umnm R? =0,985.

KoapdpmumeHTsl ana 1-ro ypaBHeHua by, =34119, b;; =3,33.
[Mpn NpoBepKe MX CTATUCTUYECKON 3HAYMMOCTU MO Kputeputo CTbo-
[leHTa, MOMyyYMM Cregyrolme  3HavyeHUs YPOBHS  3HAYUMOCTW:
oo =1,46-107%, ap;; =8,62-10°. T.K. 3T 3HAUYEHUs MeHblLe

0,05, To ¢ BeposATHOCTLIO 0,95 MOXHO YyTBepXAaTb, UTO 06a KO3hdu-
LIMEHTA CTATUCTUYECKN 3HAYMMbI M MOTYT ObITb BK/TKOUEHbI B MOZESb.
Takum 06pa3oM, nepBoe ypaBHeHWe NMpuBeAeHHON (HOPMbl MO-
penn npumet Bua: Y1=34119+3,33X1+¢. lNpn npoBepke 3TOro
YpaBHEHMA Ha afeKBaTHOCTb MO KpuTeputo duepa noay4ynm

o =8,62-10°. T ar <005, TO c BepoAaTHoCTbO 0,95
HABJ1 HABN

MOXHO YTBEPXAaTb, YTO YpaBHEHMe afieKBaTHO UCXOAHBIM AaHHbIM.
BbINONHMM aHaIOrMYHbIA pacyeT ANs BTOPOro ypaBHeEHUS Npu-
BefIEHHOW (hOpMbI MOAENN.
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BbIBOJ NTOIroB

PerpeccrnoHHasa cTaTucTmKa

MHOXeCcTBEeHHbIN R 0,9960342
R-kBagpart 0,9920842
HopmupoBaHHbIin R-kBagpat 0,9910947
CraHfapTHas owwunbka 5,771513
Hab6ntogeHuns 10

[MCNepcroHHbIi aHann3

3HaunmocTb F

df SS MS
Perpeccusa 1 33398,02 33398,02 1002,631 1,07703E-09
OcTtartok 8 266,4829 33,31036
WToro 9 33664,5

Koaththuumen Tl CTaHAapTHasAt- P-

oLnbka cTaTucTunka 3HayeHue

Y-nepeceyeHune 341,19151 4,704804 72,51982 1,46E-12
X1 4,3314982 0,136794 31,66436 1,08E-09

MHOXecTBeHHbIN R = 0,9960342, 370 3HaUUT, UTO Mexay X1 u
Y1 cyLlecTBYyeT TecHas /iMHeiHass cBA3b. KoadmumeHT aeTepMuHa-

umn R? =0,991.
KosththmumeHTsl ana 2-ro ypasHeHua b,, = 34119, b,, =4,33.

[pu NPoOBEPKE WX CTATUCTUYECKON 3HAYMMOCTU No KpuTeputo CTblo-
[EHTa TMONyYuM Crefylolne 3HAYeHUs YPOBHS  3HAYMMOCTM:

Opoo =1,46-10"2, @y, =1,08-107°. Tak Kak 3TV 3HaUeHMA MeHbLLe

0,05, To ¢ BepoATHOCTLIO 0,95 MOXKHO yTBepXdaTb, UTO 06a Koaghhu-

LIMEHTA CTATUCTUYECKN 3HAYUMbI U MOTYT ObITb BK/HOUYEHbI B MOAEb.
[Monyunnn BTOpPOE YypaBHeHWE MNPUBEAEHHOW (OpPMbl MOLENN

Y2 =34119+4,33X1+¢,. Npn npoBepKe 3TOro ypaBHEHMS Ha afeK-

BATHOCTL MO KpUTepuio duilepa nonyunM ap - =1,077-107. Tk,
ag,.. <005, To c BepoATHOCTbIO 0,95 MOXHO yTBEPXAATb, YTO

ypaBHeHWe afieKBaTHO UCXOHbIM aHHbIM.
3anuiiem npvBeaeHHY0 hopMy MOAENN:
Y1=34119+333x1+ ¢,

Y2=34119+4,33x1+¢,.
[Mepeigem OT NpyBeLEHHOM (DOPMbI MOAENN K CTPYKTYPHOW.
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a

Kak  6bl10  3amuMcaHO — paHee: by =byy = 5
b 1
Dy =——, by =—.
11 1-b 21 1-b
MoacTaBnM NoslyyeHHble 3HaueHUa by, byy, b1 by
34119 =2
1—
saa= b
1-b
333= 2
1-b
OTtctoga:
a=7881,
b =0,769.

3anuiem CTPYKTYPHYH (POpMY MOZENN:
C=7881+0,769-y + ¢,
y=C+l.

B Hell CTPYKTYPHbIA KO3((ULUMEHT b XapakTepusyeT npepenb-
HYO CK/IOHHOCTb K MoTpebneHunto. 3aecb b = 0,769, 3HaUMT, U3 Kax-
[0 JOMOSTHUTENBbHOM ThICAYM foXoda Ha NoTpebrieHne pacxomdyeTcs
769 p.e., a 231 p.e. UHBECTUPYETCH.

IHBECTMUMOHHBIA MYNbTUNIMKATOP NOTPe6IeHNs — 3TO KO3d-

huumeHT by, =%= M, =3,33. 3Ta BennYMHa O3HayaeT, yTo fo-

MO/IHUTENbHbIE BIOXEHUA B pa3mepe 1 TbIC. A.e. NpuBeayT MNpu Npo-
YUMX PaBHbIX YC/IOBMAX K AOMNO/HUTENIbHOMY YBE/MUYEHWUIO MOTPebsie-
HMA Ha 3,33 TbIC. A.e.

MHBECTULMOHHBIA MYNbTUNAMKATOP HaLUMOHANLHOrO Aoxofa —

3T0 KO3APULMEHT b,; = ﬁ =M, =433. 3Ta BeNM4nHa O3HaYaeT,

YTO AOMONHMTENbHbIE MHBECTULUMM B pa3Mepe 1 TbiC. A.e. NpuBeayT
MPW NPOYMX PaBHbIX YCMNOBUSIX K AOMOMHUTENbHOMY A0X04y Ha 4,33
ThiC. [1.€.
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BapuaHThbl

BapuaHT 1
YpoBeHb Npou3B. U MotpebneHve, WHBecTuuumn
foxoaa, Mnpg. gon. (y) | wmnpg. gon. (C) mapa. gon. (1)
370 362 8
415 396 18
430 409 21
456 430 26
486 450 33
490 455 34
505 467 37
520 479 40
546 500 46
567 516 50
BapuaHT 2
YpoBeHb NPoun3B. U MoTpebneHwe, WHBecTuummn
poxoga, Mapa. gon. (y) | mnpg. gon. (C) mnpg. gon. (1)
370 365 5
415 380 35
430 410 20
456 428 28
486 435 51
490 455 35
505 465 40
520 490 30
546 500 46
567 523 44
BapuaHT 3
YpoBeHb NPoun3B. U MotpebneHwe, WHBecTuunn
foxopa, Mnpg. gon. (y) | wmnpg. gon. (C) mapa. gon. (1)
381 376 5
426 391 35
441 421 20
467 439 28
497 446 51
501 466 35
516 476 40
531 501 30
557 511 46
578 534 44
BapuaHT 4
YpoBeHb NPoun3B. 1 MotpebneHve, WHBecTuumn
poxoga, Mapga. gon. (y) | mnpg. gon. (C) mnpg. gon. (1)
381 375 6
426 390 36
441 420 21
467 438 29
497 445 52
501 465 36
516 475 41
531 500 31
557 510 47
578 533 45
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BapuaHTt 5

YpoBeHb NPouU3B. 1 MoTpebneHwe, MHBecTMumn
foxoga, Mapa. gon. (y) | mnpg. gon. (C) mnpg. gon. (1)
370 360 10
415 396 19
430 407 23
456 428 28
486 451 35
490 454 36
505 466 39
520 478 42
546 498 48
567 514 53
BapnaHT 6
YpoBeHb NPou3B. U MotpebneHve, MHBecTuLmn
foxoga, Mapg. gon. (y) | wmnpg. gon. (C) mapga. gon. (1)
370 360 10
415 395 20
430 405 25
456 428 28
486 450 36
490 454 36
505 465 40
520 478 42
546 497 49
567 514 53
BapuaHT 7
YpoBeHb NPom3B. 1 MotpebneHue, MHBecTmumn
foxoga, Mapa. gon. (y) | mnpga. gon. (C) mnpa. gon. (1)
370 360 10
415 395 20
430 405 25
455 428 27
485 450 35
490 454 36
505 465 40
520 478 42
545 497 48
570 514 56
BapnaHT 8
YpoBeHb MNpoun3B. 1 MoTpebneHve, VHBecTuLmn,
foxoga, mapg. gon. (y) | mnpg. gon. (C) mapga. gon. (1)
384 372 11
429 407 22
444 417 26
469 440 29
499 462 38
504 466 39
519 477 42
534 490 45
559 509 50
584 526 59
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BapnaHT 9

YpoBeHb NPoun3B. U MoTpebneHwe, WHBecTuumn
poxoga, Mapg. gon. (y) | mnpg. gon. (C) mnpg. gon. (1)

391 375 16

436 390 46

451 420 31

477 438 39

507 445 62

511 465 46

526 475 51

541 500 41

567 510 57

588 533 55
BapwuaHT 10
YpoBeHb Npou3s. U MotpebneHve, WHBecTuuumn

poxoga, mnpg. gon. (y) | mapa. gon. (C) mnpg. gon. (1)

306 311 0

351 346 5

366 358 8

392 378 14

422 401 20

426 405 21

441 418 25

456 429 28

482 449 33

503 465 38
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