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JIner akryanuzanuu paéodeii mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u ogo0peHa s peanusaruu B 2023 - 2024
yueOHOM rofy Ha 3aceqanuu kadeapsl busnec-uHpopmaTKu 1 HHPOPMALIMOHHBIX

IIporokomor 20 1. Ne

3aB. xadenpoit I'.H. qycaBHTI/IHa

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u o100peHa s peanuzaruu B 2024 - 2025
yueOHOM rofy Ha 3acenanuu kadeapsl busnec-uHpopMaTHKu 1 HHPOPMALIMOHHBIX

IIporokomor 20 1. Ne

3aB. kadenpoit I'.H. qycaBHTI/IHa

Pabouas mporpamma nepecMoTpeHa, oocykaeHa u ooopeHa Juist peanuzanuu B 2025 - 2026
y4eOHOM TOJly Ha 3acefanuu Kadeapbl busnec-undopmaTuku u HHPOPMAITMOHHBIX

[IpoTrokonm oT 20 1. Ne

3aB. kadenpoii I''H. YUycaBuTtuHna

Pabouas mporpamma nepecMoTpeHa, oocykaeHa u ooopeHa Juist peanuzanuu B 2026 - 2027
y4eOHOM TOJly Ha 3acefanuu Kadeapbl busnec-undopmaTuku 1 HHPOPMAITMOHHBIX

[IpoTrokonm oT 20 1. Ne

3aB. kadenpoii I''H. qycaBI/ITI/IHa




1 Iles1u ocBOECHUS TN CHUNIMHBI (MOYJIs1)

oOyueHHe CTY/JIEHTOB OCHOBHBIM MAaT€MaTHYECKUM IOHSATHSIM U METoJaM B o0yacTu
HSKOHOMETPUYECKOTO  MOJICIMPOBAHMS, TPUMEHHUTENIBHO K PEIICHUIO 3a7ad  aHajIu3a,
MPOrHO3MPOBAHUS U YIPABICHUS 3KOHOMHUKON Ha Makpo - U MHUKpPO - ypoBHsX. B mpouecce
W3YYCHUS ATON IUCHMIUIUHBI Y CTYIEHTOB JOJDKHBI OBITH CHOPMHUPOBAHBI TEOPETUUYECKUE U
MPAKTUYECKHE HABBIKU PEIICHUS SKOHOMETPUYECKHX 3a/1a4 U aHAJIK3a MOJTYYEHHBIX Pe3YJIbTaTOB.

2 MecTo THCHHIIMHBI (MOYJIfA) B CTPYKTYpPe 00pa3oBaTe/ibHOI MporpaMmal

JucuumimHa DKOHOMETpHUKA BXOIUT B 4YacTh Yy4yeOHOTo maHa (HOpMUPYEMYIO
y4acTHUKaMU 00pa30BaTeIbHbIX OTHOUIEHUH 00pa30BaTeIbHON MPOTrPaMMBbI.

Jnis  w3ydeHUs  OUCHUIUIMHBI ~ HEOOXOMUMBI  3HAHUS  (YMEHHUsSA,  BIIAJCHHS),
c(hOpMUPOBAHHBIE B PE3YJIbTaTe U3yUEHUS TUCIUIUINH/ PAKTUK:

[Ipuknagnas MmaremaTuka

Maremaruueckasi JOTUKa U AUCKPETHAsI MaTeMaTHKa

3Hanus (YMEHHsI, BIAJCHUS), MTOJYYCHHBIC MTPU U3YUYECHUU JAHHOW AUCUUTUIMHBI OYIyT
HEOOXOIUMBI 17151 U3YUEeHUSI AUCIUTLIINH/TIPAKTHK:

TexHomornyeckoe npenpuHIMaTEIbLCTBO

VY4eOHas - HayuHO-UCCIIeA0BaTeNbCKas paboTa

BrimonHeHune 1 3antuTa BRITYCKHON KBATM(DUKAITMOHHOW PaOOTHI

[ToaroroBka k caaue v cada rocy1apCTBEHHOT0 HK3aMeHa

3 KomnereHunu o0y4awiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AMCHUIJIMHBI (MOYJIS) M IIJIAHUPYEMbIE Pe3yJbTAThl 00y4eHUs

B pesynbrare OCBOEHUS AMCHUILIUHBI (MOIyJsi) «DKOHOMETpUKay oOydaromuics
JOJIKEH 00J1a/1aTh CIEAYIONTUMHU KOMIETECHITUSIMHU:

KOI[ HHIUKATOpa I/IHI[I/IKaTOp JOCTHXKCHHUA KOMIICTCHIIN

YK-9 Criocoben npuHHUMaTh 0OOCHOBaHHBIE SKOHOMUYECKHE PELICHUS B pa3IMYHBIX 001acTAX
KU3HEJESTEIbHOCTH
YVK-9.1 [ToHrMaeT 5KOHOMHUYECKHE 3aKOHBI, KATETOPUH U TPUHLIMUITBI, BO3MOKHOCTH
UX MCIIOJIb30BaHMS B PA3IMYHBIX 00JIACTSX KU3HEEATSIbHOCTH

YK-9.2 Hcnonp3yeT HSKOHOMHUYECKHE 3HAHUS I TMPUHATAS OOOCHOBAaHHBIX
HSKOHOMHYECKUX PEICHU B pa3IMUHbIX 00JIACTSIX XKU3HEAEATEIbHOCTH
OIIK-1 CnocobeH MpUMEHSATh €CTECTBEHHOHAYYHbIE M OOIIECHH)KEHEPHBIC 3HAHUS, METOJbI
MaTeMaTHYeCKOr0 aHajlu3a W MOJCIMPOBAHMs, TEOPETUYECKOIO M SKCIEPUMEHTAIbHOIO
UCCIICIOBaHMs B TPO(heCCUOHAILHON IeSITEIbHOCTH,

OIIK-1.1 Pemaer crangaptHpie TpodeccHOHANBHBIE 3a7aud ¢ TPUMEHEHHUEM
€CTeCTBEHHOHAYYHBIX M  OOINEWH)KEHEPHBIX  3HaHWH,  METOJIOB
MATEMATHYCCKOI'O aHaJINn3a U MOJACJIUPOBAHUA

OIIK-1.2 Pemaer mpodeccuoHanpHBIE 3aMaud ¢ NPUMEHEHHEM  METOJIOB
TEOPETUYECKOTO M IKCIIEPUMEHTATLHOTO UCCIICIOBAHHUSI




4. CTpyKTypa, 00b€EM U cotepkaHue TUCHUTIHHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIIUIUIMHBI COCTaBIsAeT 4 3aueTHhIX eauHuI] 144 akaja. 4acoB, B TOM

qHuCJIC:

— KOHTaKkTHas padorta — 51,95 akan. yacos:
— ayauTopHas — 51 akaj. 4acos;
— BHeaynutopHas — 0,95 akaz. 4acos;

— caMocTosTenbHas padora — 92,05 akan. 4acos;

— B (hopme npakTudeckoit moarotroBku — 0 aka. 4ac;

dopma arTecTaluy - 3a4ET

AynuropHas 3 s
o KOHTaKTHas paboTa E = Dopma TEKYIIEro
Paznen/ rema 3 (B axa. vacax) & E[‘ Bz " KOHTPOIA Kon
S & © | camocrosiTenpHON | ycreBaeMOCTH U
JIACIIATLTHHEL 5 E = 6 ., | xoMnereHnMH
O g £ paboTsI MIPOMEXYTOYHON
Tlek. ZZS' HE;;(T' § % aTTeCTalluu
1. Beenenue B npeaMer
Nzyuenne
JKOHOMETPHUKH, €€ Iellb, 1/0,51 1 A N VK-9.1,
3aa4yd. ba3oBble TOHATHS BBITIOHCHIIO naboparopaok VK-9.2
’ 71a00paTOPHBIX pabore
pabor
1.2 TloBropeHue Teopuu Nzyuenue CTHBI OIPOC OIlK-1.1,
BEPOSTHOCTH u 05 2/0.51 4 JIUTEPATYPBI, Y . II; OIIK-1.2
MaTeMaTHYECKOM 4 ! ’ MOJrOTOBKA K é:[e(;\mHg VK-9.1,
CTaTUCTHKHU CEeMHHapy Py VK-9.2
1.3 Martematumaruueckoe
MOJICIIHPOBAHHE B :
9KOHOMUKE. Knaccer Wsvuere OOII?IIIE-%. 12
MOJICIICH. Bugsr 1,5/0,51 2 HHTZ{&T . YCTHBIH OTIpOC VK-9 1
MePEeMEHHBIX. Drarsl patyp YK-9. 2’
9KOHOMETPHUYECKOTIO '
MOZEINPOBAHS
HWroro no pazaeny 311 | 2/0,5U 7
2. PerpeccroHHbBIE MOJIETH
N3zyuenue
JIUTEPaTypHl, OTYET 110
MOJTrOTOBKA K 1a60paTOPHBIM OIIK-1.1,
N BBINOJIHEHHIO pabotam OIlK-1.2
2.1 JIuneiinas perpeccus. 2/0,51 | 6/0,51 8 HaGOPATOpHBIX oTUeT IO VK91,
pabor MPOXOKICHUIO YK-9.2
IIpoxoxaenus Moyt MOOK
4 MOOK
N3zyuenue
JUTEpPaTypPHl, Otuer o
MOJTrOTOBKA K nabopaTopHOH OIIK-1.1,
2.2 Henunelinpie Mojenu BBITOJIHEHHIO pabote OIlK-1.2
perpeccun 41 821 12 1a00paTOPHBIX OTYET O VK-9.1,
pabor MPOXOXKACHUH YK-9.2
IIpoxoxaenne Moyt MOOK
MOOK
Hroro no pazaeny 6/1,51 |14/2,51 20




3. BpemeHHEIE psib

N3zyuenue
JUTEpPaTypPHl, Otuer o
MOJrOTOBKA K nabopaTopHOH OIIK-1.1,
3.1 OcHOBHBIC AIIEMEHTBI BBITOJIHEHHIO pabote OIlK-1.2
BPEMEHHOTO psijia 2/0.211 1 4/0,51 16 1a00paTOPHBIX Ortuer o VK-9.1,
pabor MPOXOXKACHUH YK-9.2
IIpoxoxxaenne Moyt MOOK
moayist MOOK
N3zyuenue
JTUTEpPaTypPHI, Otuer o
MOJrOTOBKA K nabopaTopHOH OIIK-1.1,
3.2 Mopenu BBITOJIHEHHIO pabote OIlK-1.2
CTaI[OHAPHBIX u 2/0,21 | 6/21 16 K-91
O ——— 1a00paTOPHBIX Ortuer o VK-9.1,
pabor MIPOXOXKJICHUHU VK-9.2
[Ipoxoxnenue Moyt MOOK
monynst MOOK
Hroro no pazaeny 4/0,41 |10/2,51 32
4. Cucremsl
9KOHOMETPHYECKHX YpaBHEHUH
Nzyuenne
JIUTEPATYPHI, Ortuer no
MOJITOTOBKA K nabopaTopHOi OIlK-1.1,
4.1 CucreMbl ypaBHEHUH B 2 41U 16 BBINOJIHEHHIO pabote OIIK-1.2
SKOHOMETPHKE n1abopaToOpHBIX OTYET O YK-9.1,
pabor MIPOXOXKJICHUI VK-9.2
MIPOXOXKICHNE moxaymns MOOK
monynst MOOK
Nzyuenne
JIUTEPATYPHI, Ortuer no
42 Cucre i MOJITOTOBKA K nabopaTopHOi OIlK-1.1,
' VCTEMBL JHHCHHBIX BBINOJIHEHHIO pabote OIIK-1.2
OJTHOBPEMEHHBIX 2/0,21 | 4/0,41 16
- 71a00paTOPHBIX OTHYET O YK-9.1,
yp pabor MPOXOXKACHUH YK-9.2
MIPOXOKJICHUE Moyt MOOK
moayist MOOK
Hroro mo pasaeny 4/0,21 | 8/1,411 32
5. 3auer
Nzyuenue OIIK-1.1,
JIUTEPATypBL, OIIK-1.2
5.1 3ager 1,05 MOJArOTOBKA K teer VK-9.1,
3a4ery VK-9.2
Wroro no paspeny 1,05
Hroro 3a cemectp 17/3,11134/6,91 92,05 3a4€T
Hroro no nucrumnianne 17/3, 11 34/6,9 92,05 3a4er

)4




5 O0pa3oBaTeibHbIE TEXHOJIOTUH

[Ipu mpoBeeHNY 3aHATUN ¥ OpTraHU3AIMH CAMOCTOSITEIIBHOM paOOThI UCIIOIB3YIOTCS:

TpaauumoHHBIE TEXHOJOTMH OOYYEHHs, Mpeamnojararoliye nepenady uHpopMmManuu B
rOTOBOM BHUE, (GOpMUPOBaHHE Y4YeOHBIX YMEHHUH MO 00pasily: JEeKIUA-U3JI0KEHHUE, JICKIIHs-
00BsICHEHUE, JTabOpaTOpHBIE PadOThI, KOHTPOJIbHAS padoTa U JIp.

Hcnonb30BaHne TpaIUIMOHHBIX TEXHOJIOTUI 00ecreunBaeT OPUEHTHPOBAHUE CTYICHTA B
NOTOKE HH(pOpPMAIMK, CBSI3aHHOM C PA3IUYHBIMU TOJXOJAaMH K ONPEAETICHUIO CYHIHOCTH,
coJlep’KaHusl, METOI0B, (JOPM Pa3BUTHS U CAaMOPA3BUTHS JTUYHOCTH; CAMOOIIpeIeJIeHHE B BEIOOpe
ONTUMAJILHOTO MYTH U CIIOCOOO0B JIMYHOCTHO-TIPO()ECCHOHAIIBHOTO PA3BUTHUS; CHCTEMAaTHU3aLNIO
3HaHWH, TOJYYEHHBIX CTYJACHTAMH B TMPOIECCE aAyJIUTOPHOM M CAMOCTOSITEIHHOW pPabOTHI.
JlaGopaTopHble 3aHATUS OOECHEYMBAIOT PA3BUTHUE M 3aKpEIUIEHME YMEHUH M HaBBIKOB
omnpezeneHusl Ieflell W 3aJad camMOpa3BUTHA, a TakKe MNPUHATUS Haubonee 3(HPEeKTUBHBIX
PELLIECHHH 110 UX PEATU3ALUU.

HNuTtepaktuBHbIe (HOpMBI OOYYEHHS, MPEATOJaraloliie OpPraHu3alui0 OOYYCHHUS Kak
IPOAYKTUBHON TBOPYECKOH JESITEIHHOCTH B PEKUME B3aUMOJICHCTBUS CTYIEHTOB JIPYT C APYTrOM
U C TIPEMNo/iaBaTesIeM.

Hcnonp3oBaHne HMHTEPAaKTUBHBIX  OOpa30BaTEIbHBIX TEXHOJOTHMH  CHOCOOCTBYET
MOBBIIICHUIO HHTEPECAa U MOTHUBALIUN YYAIUXCSI, aKTUBU3ALUN MBICIUTEIHHON 1EATEIbHOCTH U
TBOPYECKOTO TOTEHIMAla CTYACHTOB, JenaeT Oonee 3(PQPEKTUBHBIM YCBOCHHE MaTepHala,
MO3BOJIIET MHIMBUyaTU3UPOBATh O0yYeHHE U BBECTH SKCTPEHHYIO KOPPEKIIMIO 3HAHUH.

[Tpu mpoBeaeHNY 1aO0OPATOPHBIX 3aHIATUI UCTIOJIB3YIOTCSI TPYIIIIOBasi paboTa, TEXHOIOTUs
KOJUIEKTUBHOM TBOPUYECKON JEATENbHOCTH, TEXHOJIOTUS COTPYAHHMYECTBA, OOCYXIEHUE
npobaembl B ¢dopme auckyccun, Case-study. JlaHHbIe TEXHOJIOTMH OOECICUMBAIOT BBICOKUI
YpOBEHb YCBOEHUS CTYACHTAMU 3HAHUU, 2(PPEKTUBHOE U YCIEUIHOE OBJIAJICHHE YMEHHUSIMHU U
HaBbIKAMH B TpEAMETHOH o0yacTH, (OPMHUPYIOT I[O3HABATEIbHYIO TOTPEOHOCTH U
HEO00XO0UMOCTh JAbHENIIEro camoo0pa3zoBaHus, MO3BOJIAIOT aKTHBU3UPOBATh
UCCIIEIOBATEIbCKYIO IEATEIIbHOCTD, 00ecieunBatoT 3 (HEKTUBHBIN KOHTPOJIb YCBOCHUS 3HAHUH.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSTeIbHOI PadoThl 00y4armmMXcst
[TpencraBneno B mpuioxeHun 1.

7 OueHOYHBIE CPeACTBA AJIsl IPOBeIeHHSs MPOMEKYTOYHOI aTTecCTAMI
[IpencraBieHbl B MPUIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE 00ecTieYeHUe THUCIIUIITHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. DxoHoMmeTpuKa : yueOuuk s By3oB / U. U. Enuceera [u ap.] ; mox penaxiuei U. U.
EnuceeBoii. — Mocksa : M3garensctBo FOpaiit, 2022. — 449 c. — (Briciiee oOpa3oBaHue). —
ISBN 978-5-534-00313-0. — Texkcr : amektponnbiii // O6pasoBatenbHas miardopma HOpaiir
[caiiT]. — URL.: https://urait.ru/bcode/488603 (nata oopamienus: 07.01.2022).

2. Tanoukwn, B. T. DxoHOMETpHKa | y4eOHUK U TpakTUKyM 11 By30B / B. T. T"anoukuH.
— Mockga : U3narensctBo FOpaiit, 2022. — 293 ¢. — (Bricmiee o6pazoBanue). — ISBN 978-5-
534-14974-6. — Tekcrt : anexTponHnsiii // O6pasoBarenbHas miardopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/490094 (nata ooparmenus: 07.01.2022).

0) lomotHuTeIBHAS IUTEpPaTypa:
1.EBcees, E. A. Dxonomerpuka : yuebnoe mocooue a1 By3oB / E. A. Ecees, B. M. bype.
— 2-e u3A., ucnp. u gorn. — Mocksa : U3narensctBo FOpaiit, 2022. — 186 c. —



(Boicuiee obOpasoBanme). — ISBN 978-5-534-10752-4. — Tekct : 31eKTpOHHBIH //
Oo6pasoBarenphas miardopma HOpaiir [caiit]. — URL: https://urait.ru/bcode/492423 (nara
obpamienus: 07.01.2022).

2. lemugoBa, O. A. DKOHOMETPHKA | YIeOHHK U MPaKTHKYM 11 By30B / O. A. JleMu0Ba,
. . ManaxoB. — Mocksa : M3narensctBo FOpaiit, 2022. — 334 c. — (Bsicmiee obpazoBaHue).
— ISBN 978-5-534-00625-4. — Tekcr : sanekrponnslii // ObpazoBaresbHas miardopma FOpaiit
[caiit]. — URL: https://urait.ru/bcode/489325 (narta oopamenus: 07.01.2022).

B) MeToan4eckune yKazaHusi:

1. Jlaktuonoga, 1O. C. IIpakTukym o skoHomerpuke : npaktukym / 10. C. JlaktnoHoBa,
B. H. Maxkamosa ; MI'TVY. - Marautoropck : MI'TVY, 2018. - 1 snekrpon. ont. auck (CD-ROM). -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3656.pdf&show=dcatalogues/1/152
6299/3656.pdf&view=true (mara oOpamenus: 07.01.2022). - MakpooObekT. - Tekcr
ANIEKTPOHHBIN. - CBeaeHus qoctynHsl Takke Ha CD-ROM.

2. Yiskuna, H. A. Cratuctuka . yueOHO-MeToauueckoe mocooue [ams By3os] / H. A.
Vnsakuna, A. I'. BacunbeBa ; Marauroropckuil roc. texuudeckuii yH-T uM. I'. M. Hocoga. -
Marautoropck : MI'TY um. I'. 1. Hocosa, 2019. - 1 CD-ROM. - ISBN 978-5-9967-1782-8. - 3arn
c TUTYIL JKpaHa. URL
https://magtu.informsystema.ru/uploader/fileUpload?name= 4046 pdf&show-dcatalogues/1/153
3542/4046.pdf&view=true (mara oGpamenus: 07.01.2022). - MakpooOwsekT. - Tekct
3JIEKTPOHHBIN. - CBeienust qocTynHbl Takke Ha CD-ROM.

r) [IporpammHuoe obecnieuenue u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnneyenne

HanmeHnoBaHme o

1o Ne norosopa CpoOK JIeiiCTBUS TUIEH3UU
MS Off'lce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional
7Zip CBOOOTHO 0OeccpoyuHO

IIpodeccnonanbHble 0a3bl JaHHBIX M HH(OPMaIMOHHBIE CIIPABOYHBIE CHCTEMbI
Hassanue xypca CchlIKa

Hamuonanbuasa nH(OPMAIIMOHHO-
aHanuTHueckas cuctema — Poccuiickmii|URL: https://elibrary.ru/project_risc.asp
nHaekc Hayunoro nutuposanus (PMHII)
ITouckoBast cucrema Axkamemus Google
(Google Scholar)
Nudopmanmonnas cucrema - EquHoe okHO
JOCTYIa K HH(GOPMAIIMOHHBIM pecypcam
DnektponHbie pecypesl oundaroTexku MI'TY [https://magtu.informsystema.ru/Marc.html?local
uMm. ['.11. HocoBa e=ru

9 MaTepuajibHO-TeXHHYECKOE o0ecnevyeHne TN CIUTIIHHBI (MOTYJIs1)

URL.: https://scholar.google.ru/

URL.: http://window.edu.ru/

MaTepI/IaJ'IBHO'TCXHI/ILICCKOG obOecrieueHue JUCHHUIIIIMHBI BKIIFOYACT:



MaTepI/Ia.HBHO-TeXHI/I‘-IGCKOG obecrneucHue JUCLHUITIIIMHBI BKIIFOYACT:

VYuebHble  ayaMTOpUM Ui NPOBEACHUS  3aHATUH  JIGKIMOHHOTO  THUMA -
Crnernmanu3upoBaHHas (yaeOHast) MeOeIb (CTOJIbI, CTYJIIbS, IOCKA Ay TUTOPHAs ), MyJTbTUMEIUHHOE
obopymoBanue (IPOEKTOpP, KOMITBIOTEp, DKpaH) UIsl MPE3CHTAllMd Y4eOHOro Mmarepuana Io
JVCIIATUTAHE;

VY4ueOHble ayaUTOpUM JJIsl TpPOBEACHUS JAaOOpAaTOPHBIX 3aHSATHH, TPYNIOBBIX U
WHIUBHIyIbHBIX KOHCYJIBTALMH, TEKYIIEro KOHTPOJIS M TPOMEKYTOYHOH aTTeCTaluH -
CrenmanusupoBaHHas (yueOHasi) MeOenb (CTONbI, CTYbS, JOCKA ayJUTOPHAst), IePCOHAIbHBIC
KOMITBIOTEPHl OOBEIMHEHHBIE B JIOKAJbHBIE CETH C BBIXOZOM B Internet m ¢ mocrymom B
3JIEKTPOHHYI0  WH(POPMALMOHHO-00pA30BaTENbHYI0 CpeAy YHUBEPCUTETa, OCHAIICHHBIC
COBPEMEHHBIMHU ITPOTPAMMHO-METOANYECKUMHI KOMIUIEKCAaMH

AyIUTOPHH [UI CAMOCTOATENBHOM paboThl (KOMIBIOTEPHBIE KIIACCHI; YUTAIbHbIE 3aJIbl
oubmmotekn) - Crienuanu3upoBaHHas (ydeOHas) MeOenb (CTOMBI, CTYJbs, TOCKA ayJUTOpPHAs),
MEPCOHAIBHBIE KOMITLIOTEPHl OOBEIMHEHHBIE B JIOKaJIbHBIE CETH C BBIXOAOM B Internet um c
JOCTYIIOM B DJEKTPOHHYIO HWH(GOPMAIIMOHHO-00pa30BaTENbHYIO CpEly YHHBEPCHTETA,
OCHAlICHHBIC COBPCMCHHBIMU ITPOTrPaAMMHO-MCTOAUYCCKUMHU KOMIIJICKCAMHA

[Tomemenne nans  XpaHeHUsS W NPODHIAKTHYECKOTO OOCITYXHUBaHUS  Y4eOHOTO
o0opynoBanus - MeGelb (CTOIbI, CTYIbS, CTEIUIAXKH ISl XpaHEHUsT y4eOHO-HArJISIIHBIX TOCOOMI
1 y4eOHO-METOANYIECKOM TOKYMEHTAIINN ), TIEPCOHANBHBIC KOMITBIOTEPHI.



[Mpuiaoxenne 1
Y4eOHOo-MeTOoqUYECKOE 0OOecTIiedeHHe CAaMOCTOATEIbHOM padoThl 00y4Yarommxcst
MOCTPOEHME MOJEJIA JIMHEWMHOW MAPHOM PETPECCUU
JlabopaTopnasi paGora Nel.
Buviuucnenue xoagppuyuenmos ypasnenus 1unetino pecpeccuu

[Tapnas perpeccusi — 3TO ypaBHEHUE CBSI3U JABYX MEPEMEHHBIX ) U X'

y=1(x),

r7e Y - 3aBUCHMas TIepeMeHHasl (pe3y/IbTaTUBHBIA MPH3HAK); X - HE3aBUCUMAasl, OOBICHSIONIAS
nepemMeHHas (pu3HaK - (paxTop).

JIuneiinas mapuas perpeccus: Y = a+0DX+ &

[TocTpoeHue ypaBHEHHS] perpeccuy CBOJIUTCS K OIICHKE ee MapaMeTpoB (B MPUBEIECHHBIX
BBIIIIC YPaBHEHUSAX perpeccuu — mapamerpbl & u D). IJis OIICHKH MapaMeTpoOB pPErpecCHid,
JUHEHWHBIX IO TIapaMeTpaM, HUCIONB3YIOT MeToa HauMeHblux kBaapatoB (MHK). MHK
IIO3BOJISIET MOJIYYUTh TAKUE OLIEHKHU IIapaMETPOB, IIPU KOTOPHIX CyMMa KBaJIpaTOB OTKJIOHEHUU

(dakTUYeCKUX 3HAYEHUH pe3yJbTaTUBHOTO MpPU3HAKA } OT TEOPETUYECKUX Y(X) MUHUMAJIbHA,
T.€.

A\ 2 .
> (y=9,)" = min,
JInst TUHEHHBIX ypaBHEHUH PEIIaeTcs CAeIyIoas CHCTeMa OTHOCUTEIBHO a | b:

na+bY x=>"y,
ay x+b> x* =) yx.
I[.HH peHIeHI/IH ,Z[aHHOﬁ CUCTEMBI U HAXOXICHUAI A U b MOXXHO HCITIOJIb30BAaTh JIBA I1oaxoaa.

1. Mcnonp3yroTes ClleyroHe COOTHOIIEHUS:

noy.x ZYZX _n Dy

A= | Ab= |
ZXZXZ ZyXsz 2 yx
ZE, b :A_b
A A

2. MOXHO BOCHOJIB30BaThCsl TOTOBBIMU (DOPMYJIaMU, KOTOPbIE BHITEKAIOT U3 ATOH CUCTEMBI:

a=y-Dbx, @)

Cov(x,y) _y-X—y-X.
- il ()

><| ‘<I
><I

Oy X



13 - -
e Cov(x,y)= HZ(Xi - X)(yi -y) - KO3 PUIMEeHT BBHIOOPOYHONW  KOBapHAIlUU;
i=1

1 n

2 7\ 2

Oy :HZ(Xi -X)° - aucriepcusi (akTOpPHOrO NpH3HAKa WIIM BbIOOpOYHAs BapHalus,
i=1

o6o3nauaemas kax Var(Xx).

3agaua

HmeroTcss cTaTUCTUYECKHE JaHHbIE TOCTYIUIEHUS JOTOBOPOB B KOHCOJMIWPOBAHHBIM
oromker Cankt-IlerepOypra(y, mipo py6.) B 3aBUCHUMOCTH OT YHCIEHHOCTH pabOTarommx Ha
KPYIHBIX M CPETHUX MPEINPUATHIX (X, MblLC.uen.) SKOHOMUKH pailoHoB 3a 2012 r. nmpeacTaBiIeHBI
B TaOnuite 1.

Tabmmia 1
HocTyniienune
. YucjieHHOCTh
Ne paiiona [ /10roBOpoB B
ropoaa |Owakery (MJpa. paGoTaouuix
X (ThIC. YeJl.)
py6.)
1 4,4 3,3
2 8,1 6,2
3 12,9 8,1
4 20,8 18,3
5 15,5 20,2
6 28,8 23,1
7 37,5 39
8 48,7 49,1
9 68,6 60,1
10 104,6 74,2
11 90,5 79
12 88,3 95
13 132,4 106
14 122 112,2
15 99,1 115
16 144,2 125,1
17 150,6 132
18 156,1 149
19 209,5 157
20 342,9 282

Heobxoaumo mocTponuTh TMHEHHOE ypaBHEHHUE MTAPHOW PETPECCHH y OT X.
Pemenmue.

1. Ins pacuera mapaMeTpoB ypaBHEHHS JMHEMHON PErpecCHMM MOCTPONTE PACUETHYIO
Tadnuiy 2.

Tabmuma 2
Ne paiiona y X Xy X2 y?
1 4,4 3,3
2 8,1 6,2
3 12,9 8,1
4 20,8 18,3
5 15,5 20,2
6 28,8 23,1
7 37,5 39
8 48,7 49,1




9 68,6 60,1
10 104,6 74,2
11 90,5 79
12 88,3 95
13 132,4 106
14 122 112,2
15 99,1 115
16 1442 125,1
17 150,6 132
18 156,1 149
19 209,5 157
20 3429 282
HTtoro
Cpennue Y v Iy 2 2
3HAYEHHUS y X Xy X y

2. Ucnionb3ys dopmyisl 1, 2 paccuuTaiite mapameTps a u b.

3. 3anumuTe NOJy4YEHHOW YpaBHEHUE MTapHON PErpeCcCu.

4. Jlns

IIPOBEPKHU

NPaBUIIBHOCTH
cratuctuaeckor Gpynkiueit JMHEWH Tabmuanoro npoueccopa Microsoft Excel, ans storo:

IIOJIy4CHHOTO  YPaBHEHHUs  BOCIIOJIb3YHTECH

— BBLACTHUTE UHTEPBAJI SUEEK, COJACPKALINMA 2 cTONONA U 5 CTPOK;
— BcraBpTe QyHkuuio JIMHEWH, 3amaiite 3HadeHne KOHCTAaHTHI M CTATUCTHKU PAaBHBIMHU

CAWMHUIIC.

— BBeauTe (Gopmyny kKak (Gopmysy MaccWBa, JUIS Yero HaXMuUTe KiaBumy F2 a 3arem
komOuHanumto knasum Ctrl+Shift+Enter.
B KAKOM TMOPSIKE BO3BPAIIACTCS JIOMOIHUTEIbHAS

B Ttabmune 3.

pEerpeCcCUOHHas CTaTUCTUKA.

IMoKa3aHo,

Tabmuma 3
b a
Seb S€a
r2 sey
F df
SSpee SSocm.

JlabopaTopHasi paGora Ne2.

Buiyucnenue koagguyuenma xoppensyuu u cpeoHeti OwmuUOKU annpoxKcumayuu

TecHOTY CBsI3M M3ydaeMBbIX SIBJICHUN OLICHUMBACT JHMHEHHBbIA KOI(p(PUUMEHT mapHoOi

Koppeaauuu rxy .

r

=Db

o, _Cov(x,y) _yx-y-X

o)

y

0,0, 0,0,



e 0, =\VX" =X, o, =4y —Y

JIunelHbIl K03 QUITMEHT KOPPENISIUN U3MEHSETCS B IpeAenax 1< rxy < 1.

PaBeHcTBO KO3 UIMEHTa HYIIO CBUAETEIBCTBYET 00 OTCYTCTBHM JIMHEHHOM CBSI3H.
PaBencTBo ko3¢ dunmenta -1 wim +1 mokassiBaeT HaMUKME (HYHKIIMOHATBHON CBSA3U. 3HAK «+)
YKa3bIBAET Ha CBSA3b NPAMYI0 (YBEJINYEHHUE WM YMEHBIIEHUE OJJHOTO IPU3HAKA CONIPOBOXKAAETCS
AQHAJIOTMYHBIM HM3MEHEHHEM JApPYroro MpH3HAaKa), 3HAK «-» YyKa3blBaeT Ha CBSA3b OOPATHYIO
(YyBeNIMYEHHE WM YMEHBIIEHHE OJHOrO INPHU3HAKa COMPOBOXKIACTCS IMPOTUBOIMOJIOXKHBIM TI0
HAIpPaBJICHUIO M3MEHEHHEeM Jpyroro mnpusHaka). [lokazarensiM TECHOTHI CBS3M MOXHO JaTh
KayeCTBEHHYIO OIICHKY:

KonuyecTBeHHasi Mepa TECHOTHI KavecTBeHHas1 XapaKTEePUCTUKA CUJIBI

CBSI3H CBSI3H
1o 0,25 Ouens ciabdas

0,25-0,44 Cnabas

0,45-0,64 YMepeHHas

0,65-0,80 CunbHas

0,81-0,90 BecbMma cuspHas

0,91-1,00 OueHb CHIILHAS

OueHky KadecTBa IIOCTPOEHHOM Mojenu onpenensieT Kod¢gduuueHT (MHAEKC)
JeTePMHUHAIMN, & TAKXKE CPEAHAA OMMOKA aNMPOKCUMALMH.

2
Kosddunuent nerepmunanun Iy :

r2 :Z(yx_y)z
YO y-0

Koapduument nerepmuHanum npuHUMaeT 3HaueHHss oT 0, korzma QaxkTopel X He
OKAa3bIBAIOT HUKAKOTO BIUSHHS Ha 3aBUCHMYIO IIEPEMEHHYIO, 10 1, KOrja N3MEHEeHHUs 3aBHCUMOM
HepeMEHHOH Y TIOTHOCTBIO OOBSICHUMBI BIUSIHAEM (DaKTOPOB MOJIEIH.

DyHKIMOHAJIbHAS CBSI3b BOZHUKAET MPU 3HAYEHUHU paBHOM 1, a orcyTcTBuUe cBsizu - 0. [Ipu
3HAUEHUSAX TOKa3aTelieil TeCHOTHI cBsizu MeHbie 0,7 BennmurnHa Kod(hdUIMEeHTa AeTepMUHAIINH
Bcerna Oyner Hmwxke 50%. DTo o3HadaeT, YTO Ha JOJIO Bapualuu (aKTOPHBIX MPU3HAKOB
MMpUXOAUTCA MCHbIIIAA 4aCTh 11O CPABHCHHIO C OCTAJIbHBIMU HCYYTCHHBIMU B MOACIIN (baKTOpaMI/I,
BIIUSIOUIMMHI HAa U3MEHEHUE Pe3yJbTaTUBHOrO Mnokasarens. [locTpoeHHble TpH TaKUX YCIOBHSIX
perpeccuoHHbIE MOJIENIM UMEIOT HU3KOE IPAKTHYECKOE 3HAUCHHUE.

Cpennsisi ommoKa annmpoOKCHMALMM - CPEJHEE OTKIOHEHHE PACYETHBIX 3HAUCHHH OT
(aKTHUECKUX:

N _1 _y—)7_ 0
A—nZA nz‘ ; 100% .

JonycTtumblit ipeies 3HaYeHU A - e Gonee 8§ - 10%.
3anaua

OnpenenuM JUHEHHBIH KO3(PQOUIMEHT TapHOW KOPPENIAIUH W CPEAHIO OIIHOKY
aTnMPOKCHUMAIINH VISl YPAaBHEHHS TIApHOW perpeccuu, mojryaeHHoro B JlaboparopHoit padote Nel.



Pemenne.

1. JlononHUTE TaOIUILy 2. CIICAYIOIIMMHU PACUCTHBIMU TOJISIMHU (Ta0I. 4).

Tabnuna 4
Ne paiiona y X Xy X2 y? v, y-9, A
1 4,4 33
2 8,1 6,2
3 12,9 8,1
4 20,8 18,3
5 15,5 20,2
6 28,8 | 231
7 37,5 39
8 48,7 49,1
9 68,6 60,1
10 104,6 | 74,2
11 90,5 79
12 88,3 95
13 132,4 | 106
14 122 | 112,2
15 99,1 115
16 1442 | 125,1
17 150,6 | 132
18 156,1 | 149
19 209,5 | 157
20 3429 | 282
Hroro
Cpennne y X Xy X2 F
JHAYCHUA
o
02
rxy
ro
=

2. CpaBHHTE TOJy4YeHHOE 3HaueHHE KOd(pUIMEHTa IEeTepPMUHALMU CO 3HAYCHUEM,
BeIuncieHHbIM pyHkiueit JIMHENH.

3. Caenaiite BBIBOJIBI O TECHOTE CBSI3U M 00 OLIEHKE KauecTBa MOCTPOSHHON MOIEIIH.
JlabopaTopHasi paGora Ne3.
Oyenka 3nauumocmu ypaenenus pecpeccuu ¢ nomowvio F-xpumepus @uwepa

F-xputepuii @umiepa 3akiroyaeTcsi B NPOBEPKE TMIOTE3bl [Ho O CTaTUCTHUYECKON
HE3HAYMMOCTHU ypaBHEHUs perpeccuu. Jlis 3TOro BhINOIHAETCS CpaBHEHHE (PAKTUUECKOTO Fgaim
U KpUTHIECKOTO (TabauaHOr0) Fus, 3HaueHu F-kputepus duriepa.

Fpaxm OnpeniensieTcs U3 COOTHOUICHUs 3HaYCHUN (PaKTOPHON M OCTATOYHOM TUCTEpPCHI,
pacCYMTAaHHBIX HA OJIHY CTETIEHb CBOOOIBI:



F = .
daxm. z (y _ 9)2 1— rx2y m , (3)

r7e N — 94KCII0 €MHUIl COBOKYITHOCTH; M — YHCIIO MTApaMETPOB TIPH MEPEMEHHBIX (JITsT TMHEHHOM
perpeccuu m = 1).

Fraon — MaKCHMaJbHO BO3MOYKHOE 3HAUCHHE KPUTEPHUS II0J BIUSHUEM CITy4ailHBIX
(akTopoB npu creneHsx cBodoasl kK1 = m, ko = n —m — 1 (s muHeliHOM perpeccun M = 1) u
YPOBHE 3HAYHMOCTH O.

YpOoBEeHb 3HAUUMOCTH O — BEPOATHOCTb OTBEPTHYTh IIPABUIIbHYIO THIIOTE3Y IIPU YCIOBUH,
4yT0 oHa BepHa. OOBIYHO BenmmunHa o mpuHuMaercs pasaou 0,05 wmm 0,01.

Ecnu Frass < Fpaxm, TO Ho - TUIIOTE3a O CIly4aiiHOM MPHUPO/IE OLIEHUBAEMBIX XapaKTEPUCTUK
OTKJIOHSIETCS] Y MPU3HAETCS UX CTATUCTUYECKask 3HAYMMOCTb U HaJlexKHOCTh. Eciu Frasr > Fpaim,
TO rumnote3a Ho He OTKIOHSETCA U MPU3HAETCS CTAaTHUCTUYECKash He3HAYMMOCTh, HEHA/IEKHOCTh
YpaBHEHHUS PETPECCHH.

3agaua

Onpenenum F-xputepuit @umiepa Ay ypaBHEHHUS MApHON PErpecCHH, MOTYYEHHOTO B
JlaGopaTtopHoii pabote Nel.

Pemenue.

1. Paccuuraiite Fgpuon 0 Gpopmysie 3 u cpaBHUTE MOTYYCHHOE 3HAYCHHE CO 3HAUYCHUEM,
paccuntanubeM ¢ nomotnbio Gynkiun JINMHEWH B JIabopaTopHoit paboTeNel.

2. Onpenenute Frasn mpu 3amannom ypoBHe 3Haunmoctu o = 0,05 (Ilpunoowcenue 1).
Kputnueckoe 3HaueHHE TakyKe MOKHO HaiiTu ¢ momorisio Gpyakiuu Excel FPACIIOBP.

3. CpaBHuTe nosydeHHble 3Ha4eHUS Fuagr 1 Fpawm, CAETANTE BBIBOJ, O CYIIECTBEHHOCTH
CBSI3U.

JlabGoparopHnasi padora Ne4.
Oyenka cmamucmuyeckou 3HAYUMOCMU NAPAMEMPO8 pecpeccuul U Kopperayuu

J1si  OLEHKM CTATHCTHYECKOH 3HAYMMOCTH KOI(Q(PHUUEHTOB perpeccud H
KOppeJsiuu paccuuTeiBatoTCs t-kpuTepuii CThIOEHTAa U [10BEPHUTEIbHbIC HHTEPBAJIBI
Ka)XJ1I0r0 13 MokKaszareiiei. Berasuraercs runoresa Ho o ciiydalHOW PUPOJIE MOKa3aTeleu, T.€. 0
HE3HAYUMOM HUX OTIMYMU OT Hynd. OleHKa 3HauYuMOCTH KO3((UIMEHTOB pErpeccud H
Koppesiiui ¢ noMoibio t-kputepuss CTbIOAEHTAa NPOBOAUTCS IIYTEM CONOCTABIEHUS HX
3HAYeHUH C BETMUMHON CITy4aifHOH OmmOKu:

="’ ti=—) L=—. (4)

CayuaiiHble OIIUOKHM TTApaMETPOB JIMHEHHOW perpeccuu u KodppuimenTa Koppesiuu
OTIPENIETISAIOTCS IO (hopMyTIaM:



2-90%1n-2) _

D (x-%?
Z(y—yx)z. RS _ s RS s DX
ocm. 5 = g

n-2 nZ(X—X)Z n’c, m. no, ; (6)

2
S ocm. _ Socm. .

S %7 o’ ©)

Se,

()

CpaBHuBas (akTHUECKOE M KpUTHUYECKOE (TaOJMYHOE) 3HAUYCHUSI t-CTATUCTUKH - lpas, U
tparm - MPUHIMAEM WIIM OTBepraeM rurnotesy Ho.

Cesa3p Mexny F-xpurepuem @umepa u t-cratuctuxkoir CTbIOAEHTAa BBIPAYKAETCS

2 2 /
paBeHCTBOM: tr :tb =4/ F.

Ecnut thao: < tpaxm WA tpam < - tmaos, TO Ho OTKIOHSIETCS, T.€. @, D U Ixy HEe CilydaitHO
OTIIMYAIOTCSI OT HyNss U CHOPMHUPOBATUCH IMOJA BIUSHUEM CHCTEMATHYECKH EHCTBYIOIIETO
daxTopa X.

Ecmu twaer > tpam Wk tpaxm > - tmaer, TO THIOTE3a Ho HE OTKIIOHSAETCS M NPU3HAECTCS
cirydaiiHast mpupojia opMHUPOBaHUS a, D HITH Iyy.

3agaua

OneHUM CTaTUCTHYECKYIO 3HAYUMOCTh KOA((UIIMEHTOB PErpecCHy, PacCUYMTAHHBIX B
JlaGopaTopHoii pabote Nel.

Pemenmne.

1. IlpumuTe runotesy Ho o cTaTucTHYECKH HE3HAYMMOM OTIIMYMH TIOKa3arteseil oT Hys a
=b= Mxy = 0.

2. PaccunraiiTe BeMUMHBI CTyYaiHBIX OIIMOOK, HCIIONB3Ys hopMyIbl 4, 5, 6, 7. CpaBHUTE
MOJIYYCHHBIC 3HAYCHUSI CO 3HAYCHHSIMH, pacCUMTaHHBIMH ¢ momoinisto ¢yaknun JIMHEWH B
JlaGopaTtopHnoii padoreNel.

3. Onpenenure tras: TP 3aaHHOM ypoBHE 3HaUMMOCTH o = 0,05 1 cTenenpo cB00OIbI K2
=n-m- 1 (IIpunosrcenue 2). Kputrueckoe 3HaUCHUE TAKKE MOKHO HAWTH C MOMOIIBIO QYHKIIUN
Excel CThFOIPACIIObP.

4. CpaBHMTE MOJIYYE€HHbIE 3HAUYEHUS tmaon U lpaxm, CHAENANTE BBIBOJ O CTaTUCTUYECKON
3HAYMMOCTH [1apaMETPOB PErPECCUM.

JlabGoparopHasi padora NeS.
Pacuem oosepumenvruvix unmepsanos

3aMeTI/IM, 49YTO BCC OILICHKH, HpI/IBGI[eHHInle paHee, OHpGI[eJIHIOTC}I OAHUM YHCJIIOM, T.C.
SBJISIFOTCS. TOYEYHBIMU. [Ipr Manbix oObemMax BBIOOPKHM TOUEYHAs! OIEHKA MOXKET MPHUBOJHUTH K
OOJBIIMM OIIMOKAaM M 3HAYMTENBHO OTIMYATHCS OT OLIEHWBAEMOTO mapameTpa. bonee mupokoe
MPUMEHEHHUE TOJYYHJI METOJ| JIOBEPUTEIBHBIX WHTEPBAJIOB, pa3paOOTaHHBIA aMEPUKAHCKUM
cratuctukoMm FO. Heitmarnom.



Takum o00pa3oM, paccUMTaHHBIC 3HAUCHUS TMOKa3zaTesel (KO3(pQUIMEHTh a, Db, Iyy)
ABIISAIOTCS MPUOIMKEHHBIMH, MMOJIYY€HHBIMH Ha OCHOBE MUMEIOIIUXCS BEIOOPOYHBIX AaHHBIX. [[ns
OIIEHKH TOTO, HACKOJbKO TOUHBIE 3HAYEHUS MOKa3aTelied MOT'YT OTJIMYaThCAd OT PACCUMTAHHBIX,
OCYIIIECTBIISIETCS [MOCTPOCHHE JIOBEPUTEIBHBIX HWHTEpBaJOB. JlOBEpUTENbHbIE HHTEPBAJIbI
ONPENENAI0T MPEJEeibl, B KOTOPBIX JIeKAT TOYHBIE 3HAYEHUS OMpPEAENsieMbIX IOKazarenen ¢
3aJIaHHOM CTENEHbIO YBEPEHHOCTH, COOTBETCTBYIOIIECH 3aJaHHOMY YPOBHIO 3HAUMMOCTH oL [Ipu
MOCTPOCHUU YKOHOMETPUUYECKUX PETPECCUOHHBIX MOJIETICH NOBEPUTEIbHBIE HHTEPBAIBI OOBITHO

ONPEACNSIOT JUIsl IByX YPOBHEW 3HAUMMOCTH - O = 0,05 u a=0,01. Coorsercreenno
TOBOPSAT O S5-TIPOLICHTOHOM YPOBHE 3HAYMMOCTHU WU OO0 1-NPOLIEHTHOM YPOBHE 3HAYUMOCTH.

JloBeputenbHble MHTEPBaIbl (YPOBHH JOBEpUs) MPU 3TOM OyIyT paBHBI 1-a=095 u

1-a=0,99 . Coorsercrenno TOBOPAT O 95-TIpOIEHTHOM WM O 99-TIPOLIEHTHOM YpPOBHE

nosepust (HagexHocTH). [loqyepkHeM, 9TO YeM MEHbBIIIE YPOBEHb 3HAUMMOCTH (OOJIBIIIE YPOBEHb
JIOBEpHsi), TEM IIHPE COOTBETCTBYIONIMI JOBEPUTEIbHBI HHTEpBald (IIPH TMPOYHUX PABHBIX
YCIIOBHSIX).

Jlns pacdera JOBEPUTEIbHBIX HHTEPBAJIOB /IS ApaMeTpoB a U D ypaBHEHHUs TMHEHHON
perpeccuu onpezenseM MnpeneibHyIo OMUOKy A At KaXXI0ro MoKa3aTess:

Aa =t -Se,; Ab=t, 5, -Sep. (8)

maobn.

Benuunna 1,46, ipenctaBisier codoi TadnmuHoe 3HaueHue t-kpurepust CThIOIEHTa IO
BIIMSTHUEM CITy4aiiHbIX ()aKTOPOB MPH CTEIIEHU CBOOOIbI K = N—2 ¥ 33J]aHHOM YPOBHE 3HAYUMOCTH
o.

DopMmyIbl UId pacueTa J0BEPUTENbHBIX HHTEPBAJIOB UMEIOT CISAYIOIIHNI BUI:

ya=atAa; y, =a-Aa; 7y, =a+Aa

¥, =bEAb; y, =b-Ab; y, =Db+Ab. (9)

min

Ecim B T'paHUILbl OJOBCPUTCIBHOIO MHTCPBala IONagacT HOJb, T. €. HWXXHAA I'paHUIa
OTpULaTCI/IbHA, 4 BECPXHAA IMOJIOKUTCIIbHA, TO OHCHHBaCMBIﬁ napaMeTp NpUHUMACTCS HYJICBBIM,
TaK KaK OH HC MOKCT OAHOBPCMCHHO IIPUHUMATH U MOJIOKUTCIIBHOC, U OTPULATCIIbHOC 3HAUCHUA.

3agaua

Paccunraem noBepuTenbHBIN MHTEpBaT A KOAPPHUIUEHTOB ¢ U D, 3HaYeHHUS KOTOPBIX
Haiinens! B JlaboparopHoit paboTeNel.

Pemenne.
1. Onpenenute npeaenbHYIO OMUOKY I KaXXI0T0 Mmoka3areis no gopmyie 8.

2. Ompenenute AOBEpUTEIbHBIC UHTEPBAIBI UId KoddduuenTo a, b mo dpopmyne 9 u
3aMUIINTE TIOTY4YE€HHbIE TPAHULIBI JOBEPUTEIbHBIX HHTEPBAJIOB.

JlabopaTopHasi paGora Ne6.

Toueunwiii u uHMeEpPBANLHLLL NPOCHO3 NO YPAGHEHUIO TUHEUHOU pecpeccuu

ToueuHbIil TPOTHO3 3aKIIOYAETCS B MOJIYYEHUU MPOTHO3HOTO 3HAUYEHHUS yp , KoTopoe

OTIpeJIeNsIeTCs MyTeM MOJICTAHOBKH B ypasuenue perpeccun: [ []Y, = a + DX



COOTBETCTBYIONIETO (TIPOTHO3HOTO) 3HAYCHUS X p: yp =a+b- Xp :

WuTepBanbHblii MPOrHO3 3aKIIOYAeTCsl B IIOCTPOCHUHU JIOBEPUTEIHLHOIO HWHTEpBaja
MpOTHO3a, T. €. HIWKHEW U BEPXHEU TPAHUIL Vpmin, Vpmax MHTEpBaNa, COJEPXKAIIETO TOYHYIO
BEJIMYMHY JIJISI TPOTHO3HOTO 3HAYEHUS Yp (Vpmin< Pp< Vpmax). JlOBEpUTEIbHBII HHTEPBAT BCeraa
ONpeAeNseTCs C 3aJaHHOW BEPOATHOCTHIO (CTEMEHBbIO YBEPEHHOCTH), COOTBETCTBYIOLIEH
MPUHITOMY 3HAUEHUIO YPOBHS 3HAYMMOCTH QL.

[IpenBapuTeIbHO BHIYMCIIAETCS CTaHAAPTHASL OLIMOKA MTPOTHO3a m;,p )

Mg =0, |1+ —+—=—""—"5
yP ocnt. n Z(X_i)z y (10)

3arem CTPOUTCA ,Z[OBepI/ITG.HBHBII\/'I HUHTCpBAJI MPOrHo3a, T. €. ONPCACIIANOTCA HUKHAA

Y 9pmm Y BEpXHSA Y 9pmax IrpaHUllbl UHTEpPBaaa IIPOrHo3a:

Jo Yo _Ayp A Yo +A9p-

Ay = me

rae =y, — ‘mabn. Uy,

3agaua

BbINOIHUM MPOTHO3 0KHUIAEMBIX 00BEMOB MPOJAXK ) MPU MPOTHO3HOM 3HAUEHHUH 3aTpaT
Ha peknamy x, cocrasisiromieM 107% ot cpenHero ypoBHs. OLEHMM TOYHOCTh IPOTHO3a,
paccunTaB OIIMOKY MPOTHO3a U €T0 TOBEPUTEIbHBINA HHTEPBA.

Pemenmne.

1. Paccuuraiite nporuo3Hoe 3HaUEHKE X p , @ 3aTEM IPOTHO3HOE 3HAYCHUE yp .

2. PaccuuTaiite omubKy Ipornosa 1o gopmyie 10.

3. [TocTpoiiTe NOBEpUTENBHBIN HHTEpBaJ MPOTHO3a, CAEIANWTE BBIBOABI O HAIEKHOCTHU
MIPOTHO3A.
JlabGoparopHasi padora Ne7.

Pacuem xkoagppuyuenma snacmuunocmu

B 3KOHOMHYECKHMX HCCIIEOBaHUSIX IUPOKOE MPUMEHEHHUE HAaXOIHWT TAaKOH IOKa3aTelb,
KaK KO3 PUITMEHT 2JIaCTUYHOCTH, BBIYUCIISIEMBIH 110 (hopmyiie:

=1 (0>,
y

KoadpuumeHT 3macTHUHOCTH MOKa3bIBaET HA CKOJIBKO MPOLEHTOB U3MEHUTCS PE3yJIbTaT
¥ Iipu u3MeHeHu! (akropa x Ha 1 % OT CBOEro HOMHHAJIBLHOTO 3HAUCHHUSL.



Jlnst muHeHoM perpeccun K03 GUIMEHT dJTaCTUIHOCTH PaBEH:

9=b2
y

Y 3aBUCHUT OT X, IOATOMY PaCCUUTHIBAIOT CPEAHUIN KOI(DPUIIMEHT 2IaCTUYHOCTH:

D=f(X)

I
(o

<|| I
< | >

Cpennunit k03pGUIMERT >TaCTHYHOCTH O TIOKA3bIBAET, HA CKOJBKO IIPOIIEHTOB B
CPEIHEM I10 COBOKYITHOCTH U3MEHUTCS PE3YJIbTAT ¥ OT CBOEH CpEeAHEN BETUUNHBI IPU U3MEHEHNUN
¢axTopa x Ha 1 % OT CBOETO CpEeAHETO 3HAYCHUSI.

3agaua
Paccuntaem KO3 PHUIMEHT 3TACTUYHOCTU U CpeIHUIM KOI((PUIIMEHT JTaCTUYHOCTH.

Pemenue.

1. Paccuuraiite KO3 PUIMEHT >TACTHUHOCTH ¥ CPETHUN KOIQPUIIMEHT SIaCTHIHOCTH.

2. CpenaiiTe BBIBOBI 00 N3MEHEHHUH ) TIPU M3MEHEHNH (DaKTOpA X.
KoHTpoJibHBIE BONIPOCHI:

1. Uro noHuMaeTtcs moj napHoil perpeccueit?

2. Kakoli Bua UMeeT cucTeMa HOpMaJbHBIX YPaBHEHHUI MET0/1a HAMMEHBIINX KBaIpaToOB B Cllydae
JUHENHON perpeccun?

3. Ilo xakoii popmyse BeIUHUCISCTCS JINHEHHBIN KO OUIIMEHT TapHON KOppesiiun?

4. Kak BbIUMCIISIETCS U YTO TIOKAa3bIBa€T UHIEKC AeTepMHUHALIN?

5. Kak mpoBepsieTcsi 3Ha4uMOCTh YPAaBHEHHS PETPECCUU U OTIEIBHBIX KOd(DPUImeHToB?
6. Kak cTpouTtcsi JOBEpUTEIbHBIA HHTEPBAJ IPOTHO3A B CIIy4dae JIMHEHHON perpeccuun?

7. Kak BBIUMCIAIOTCA M YTO TIOKA3bIBAIOT KOA(PQPHUIMEHT 3JIACTHYHOCTH O W CpeAHUH

KO>()(UIMEHT >IacTHIHOCTH O ?

IOCTPOEHUE MOJIEJNA MHOXECTBEHHOM JINHEMHOM PET'PECCUN
JlabGoparopHnas padora Nel.
Omobop paxmopos 0151 NOCMPOeHUs MHONCECMBEHHOU TUHEUHOU 3A8UCUMOCTIU
U OYeHKa cmeneHu KOATUHeApHOCU U MYTbMUKOITUHEAPHOCMU PecPeccopos

MHo:xkecTBeHHAasi JIMHeiiHasi perpeccusi — YypaBHEHHE CBSI3U C HECKOJBKUMH
HE3aBUCHUMBIMH ITE€PEMEHHBIMU:

y=Dby +b X, +byX, +...+ D X, + &, (1)



rae y — 3aBucuMasi (0ObsICHAEMAs!, SHJIOTEHHAsA) — PErpeccany; Xi, X, , Xm — HE3aBUCUMBIC

(0OBsICHAIOIINE, SK30TCHHBIE) MEPEMEHHBIE — PErpeccophl, £ — CiIydaliHas COCTaBIISIOMIAS
MO/IEITH.

3aBucuMocTh (1) BO MHOruMX ciydyasix [OBOJIBHO XOPOLIO OTpPa)aeT CIOKUBIINECS
9KOHOMHYECKHE B3auMOCBs3U. McxonHas mHpopManus Ui MOCTPOEHUS JAaHHOM 3aBUCHUMOCTH
0OBIYHO 33/1a€TCS B BUJIE HEKOTOPOU TAOJIHIIBI.

Ne DakTOpPbI, /151 KOTOPHIX MOJY4YEeHbI TaAHHbIE
X1 X2 Xj Xm Yy

1 X11 X21 Xj1 Xm1 Y1
2 X12 X22 Xj2 Xm2 Y2
n Xim X2m Xjn Xmn Yn

Crnenyer omnpefenutbh BCE JU MEPEMEHHBIE CIIEIYyeT BKJIIOYATh B YpaBHEHUE WUIIU €CTh
NepEMEHHbIE, KOTOPbIE CYIIECTBEHHO HE BIUSAIOT Ha BEIMYUHY Y U UX HEIleIeco00pa3HO BKIIOYATh

B (1). B mepBoM ciyuae p = m, Bo BTopoMm pP< m.

Jns  pemieHHst 3TOTO BOINpOCAa YacTO MCIONB3YyeTCs TaOiuIa, COCTAaBICHHAs W3
KO3 PUITMEHTOB apHON KOPPEISAUUA. DJIEMEHTAMH TaKOW TaOIHIIBI SABJISIOTCS KOA(DPHUITMEHTHI
MapHOM KOppeNsIuu A Bcex M dakTopoB. Tabmuiia nMeeT BHUI:

Yy X1 X2 Xm
y 1 ryxl ryX2 ryxm
X .y ! Mx.x, My %,
X2 ery rxle 1 rxzxm
xn er y er X er X2 !
B kiieTkax Tabmnuiibl 3aMucanbl mapHbie KO3QOUUMEHTBI KOppeNsuuy, Hanpumep, Iy x

NapHbIA KO3(PPUIHUEHT KON MEKIY TEPEMEHHBIMH X2 U X1.

Kospdunuenter lij u I’-ji , 4 TaKXKe rx jy u r-yx j COBIIANAIOT, TAaK KaK TECHOTA CBSA3H

MEXly IEpEMEHHBIMU Y U Xj TaKasl e, KaKk MEeX]ly IepeMEHHBIMU Xj U Y, aHAJIIOTUYHO IS Xj U Xi.

[ToaToMy TaOIMIly 3aMMCBHIBAIOT B YIPOIIEHHONW CHUMMETPHYHON (opMme (TpeyrosiabHas
dbopma).

y X1 X2 Xm
y ' ryxl fyx, My
X o . Py, x, Ix,x,,
X2 B B . er Xm
n _ _ _ 1

[To manHBIM TakoOW TaOIUIIBI MOKHO MPUMEPHO OLEHUTH, Kakue (aKTOpPhI CYIIECTBEHHO
BIIMSIIOT HA IIEPEMEHHYIO Y, a KaKH€ — HECYLIECTBEHHO, a TaKXe BBIABUTH 3aBUCUMOCTb MEXIY

dakTopamu.



Ecnmu BenmmumHa kodpduIMEeHTa MapHOM KOppelmsiuud MEXTy Y H Xj Mama, TO
Helenecoo0pa3Ho BKIOYATh GakTtop Xj B ypaBHeHue (1). Bricokoe 3HaueHne ko3¢ duineHta
NapHOM KOPPEJALMN MEXAY Xi U Xj, IOKa3bIBAE€T UX TECHYIO KOPPEIALIMOHHYIO CBsI3b. CunTaercs,
YTO JIBe TIEPEMEHHBIC Xj U Xj SIBHO KOJUIMHEAPHBI, T.€. HAXOIATCS MEXIYy COOOH B JIIMHEHHOM

3aBUCUMOCTH, €CIIU rXin >0,7 . Ecnu (akTopsl SIBHO KOIUTMHEAPHEI, TO OHU AYOIHPYIOT APYT

Ipyra U OAVH M3 HUX PEKOMEHAYETCS UCKIIOUMTBL M3 perpeccuu. IIpeamoureHue mpu 3Tom
oTmaercs He (pakTopy, OoJiee TECHO CBI3aHHOMY C PE3yJIbTaTOM, a TOMY (PaKkTopy, KOTOPBIA MpH
JIOCTAaTOYHO TECHOM CBA3U C PE3yJbTaTOM HMMEET HAUMEHBIIYI0 TECHOTY CBS3U C APYTMMH
(axTOpaMu WM BEIOUPAIOT OJIMH M3 HUX B 3aBUCHMOCTH OT UX CMBICIIa 1 MHEHUS HCCIIEIOBATEIIS.
HenenecooOpa3Ho BKIIIOYATH B YpaBHEHHE OJTHOBPEMEHHO IMOKA3aTelH, MPEACTABISIONINE CYMMY
HEKOTOPHIX ()aKTOPOB MIIM UX COCTABHBIX YacTeH, a TaKKe XapaKTEPU3YIOIIUE OJIUH U TOT XKe
(dakTop, BBIPAKEHHBIH B Pa3MUYHBIX EJUHHULAX HW3MEPEHUs, Hampumep, aOCONIOTHBIX U
OTHOCUTCIIbHBbIX.

[lo BennumHe mMapHbIX KO3(PPHUIMEHTOB KOPPEIALMH OOHAPYKMUBACTCS JIUILIL SBHAS
Koppemsanus (akropoB. Hambombimme TpyIHOCTH BO3HMKAIOT TIPH MYIbIMUKOLIUHEAPHOCTIU
¢daxTopoB. [lng OUEHKHM MYJIbTHKOUIMHEAPHOCTH (DAaKTOPOB UCIONB3YETCS onpeoenumens

Mampuybl NApHLIX KOIPDuyueHmos mexnrc@axmopHou Kopperayuu DET | R| .

rxlxz rxlxm

Mex 1o Ty

DET|R|=| ™" 2m
Mex Moy =0 L

Uem O6mmke k 0 onpenenuTenb MaTPHUITbl MEX(PAKTOPHON KOPPEISALNHA, TEM CHUIIbHEe
MYJIbTUKOJIIMHEAPHOCTH (DAKTOPOB U HEHAJIE)KHEE Pe3yIbTaThl MHOXKECTBEHHOM perpeccuu. 1
Ha000poT, yeM Oimke K 1 onpenenuTens MaTpUIIbl MeK()AKTOPHONU KOPPEISILIUU, TEM MEHbIIIE
MYJIbTUKOJIIMHEAPHOCTH (PAKTOPOB.

3agaua

Tpebyercss MOCTPOUTH CTATUCTUYECKYIO 3aBUCHMOCTH CTOMMOCTH KBapTHPhI OT TpeX
(dakTOpoB B BHJE MHOXKECTBEHHOW perpeccuu (Tadm. 1). s mocTpoeHus MOJENH, B MEPBYIO
odepesb, HEOOXOAMMO TPOBECTH OTOOp (AKTOPOB M OICHUTH CTEMEHb KOJUTMHEAPHOCTH
perpeccopos.

Pemenne.

1. Paccumraiite ko3puuMeHTs mnapHoil Koppensanuu. I[IpoBepbTe NPaBHIBHOCTH
pacdeToB ¢ nomotbio cratuctudeckoi dyakuuun KOPPEJI anekTponHo# Tabmuibl
Microsoft Excel.

2. Tlo monydyeHHBIM B3HAYECHHUSIM TApHBIX KOADOUIIMEHTOB KOPpEISAIUU OTOepuTe

HanOoJsee cynecTBeHHbIe (hakTopsl s ypaBHeHus (1).

[TpoBepbTe PakTOPhl HA KOJTUHEAPHOCTh U MYJIbTUKOJIIMHEAPHOCTD.

CrenaiiTe BLIBOIEL

hw

Tabmuma 1.
I/ICXOI[HBIG JAaHHBIC 3a1a4YU



paccTosHue
CTOUMOCTL O6IJJ,aFI , Xunnaa 110 MeTpo,
Ne nam. KBaptvpbl, [nnowagb, m*| nnouianb,
2, MWHYT
TbIC. Aon., y X1 M7 X2 NELIKOM' X 3
1 16 80 84 3
2 22 62 37 8
3 23 69,7 42 18
4 19,8 79 80,3 28
5 34 96,4 88 8
6 24,8 90 64 8
7 23,7 102 66 7
8 41 87 86,8 10
9 31 114,8 74 10
10 38,6 114,3 74,7 8
11 46 90 62 8
12 38 116 81 10
13 42,7 107 78,8 10
14 27 93 66 18
15 78 176 129 10
16 38 96 69,4 8
17 23,8 92 72,8 10
18 68 176 110 20
19 23 74 49 18
20 48,8 106 73,7 10
21 34 88 61,7 3
22 23 74 48,8 10
23 26,8 74,7 80,8 10
24 37 118 76 8
25 30 92 62 18
26 43 110 79,8 8

JlabGoparopHasi padora Ne2.

Oyenka napamempog ypasHeHusi MHONCECMBEHHOU pecpeccu

JIns1 OLIeHKH TTapaMeTpOB YpaBHEHUS MHOKECTBEHHOM JIMHEMHON perpeccuy MPUMEHSIOT
MeToa HanMeHbIuX kBaaparoB (MHK).

Jns nTMHENHBIX ypaBHEHUN M HEJNMHEMHBIX YPaBHEHUMW, NPUBOIMMBIX K JIMHEHHBIM,
CTPOUTCS CIENYIOIIAs CUCTEMA HOPMAJIBHBIX YPaBHEHUH, PEIIEHUE KOTOPOU IIO3BOJISAET ITOJIYYHUTh

OLICHKH [TapaMETPOB PErPECCUH, B YACTHOCTHU 11 ypaBHeHus (1):

Zy: nb, +blz:x1+b221x2 +...+mexp,
Z:yx1 =bozx1+b12><12 +b22“x1x2 +...+mexmx1,
Z:yxm :bOZ:xm +b12X1Xp +b22“x2xm +...+bm2x§1.

OI[HI/IM N3 MCTOJOB IJIs1 €€ PCUICHUSA ABJISICTCA METO OHpCHGHHTCJ’IGﬁZ




bO:ATbO; b:AAbl- by, Azm

NN DX ) X
Alezxf szxl Z:xmx1

roe |... — ONPCACIUTEIb CUCTCMBI,
2
RTDRLED RERY R

AbO ) Abl youny Abm — YaCTHBIC OINPCACIIUTCIN,; KOTOPLIC IIOJTYYAalOTCA ITIYTEM 3aMCHBI

COOTBGTCTByIOH_IeI‘O CTOJI6I_[a ManI/ILIBI OHpe,Z[GHI/ITeHH CUCTCMbI 1aHHBIMHU HCBOI>'I qaCTHu CUCTCMBI.
3agaua

1. Paccuuraiite napaMeTpsl ypaBHEHUSI MHOKECTBEHHOW PETPECCUM C TIOMOIIIBIO METOAA
onpeaenuTeneil. s BBIUMUCICHUS ONPENETUTENCH HCIOIb3YUTE CTATUCTHYECKYIO
¢ynkuuto MOITPE]L. IlpoBepbTe MOJy4YEeHHBIE PE3ybTAaThl C MOMOUIBIO (YHKIHU
JIMHENH.

2. 3amuimmMre MOJTy4Y€HHOE ypaBHEHHE MHOKECTBEHHOM perpeccuu.

JlabopaTopnasi paGora Ne3.
Ilocmpoenue ypasHeHus MHOMCECMBEHHOTU pecpeccuu 8 CMaHOapmu308aHHoU opme

Ecmu  xoadduimeHTsl MHOXECTBEHHOW pErpecCMu paccMaTpuBaTh B KadyecTBE
nokasarenei BIMAHUA (PAKTOPOB, TO CIIEAyeT MMETh B BHIY, YTO KO3(PQPUIMEHTH perpeccuu
MCKOY CO60ﬁ npsaMO HC CpaBHUMBI. WX uncneHHBIe 3HAUYCHUS 3aBUCIT OT BBI6paHHI>IX CAUHUIL
U3MepeHus Kaxaoro ¢pakropa. UtoOsl KOd()PUITMEHTHI perpeccruy CTali CPAaBHUMBI, UX TIPUBOJISAT
K CTaHJapTU3UPOBAaHHOMY MacmTaly. [ 3Toro Bce mepeMeHHbIe BBIpaXKaloT B 0e3pa3MepHbIX,
TaK Ha3bIBAEMbIX CTAHJAPTU3MPOBAHHBIX EAMHUIIAX H3MEPEHHUS NpPHU TMOMOIIU CIEAYIOUINX
COOTHOUIEHUM:

L9,

o)

_ (% _X_i)
Xi o, ,

ty

y

i
rne Oy, Ox ; — COOTBETCTBEHHO CPEJHUE KBAJPATHIHbIC OTKIOHEHHUS.

CBoOoaHbIi wieH Do B CTaHAapTH30BaHHOM YPaBHEHHH MHOXKECTBEHHOM perpeccuu
OTCYTCTBYET, T.€. ypaBHeHHUe (1) MOKHO 3amucaTh B BUJIE:

t, = ﬂltxl +ﬁ2tx2 +...+ﬂmtxm +& . (2

Bce mnepeMeHHBIE ypaBHEHHs BBIPAKEHBI B CPaBHUMBIX E€IUHULAX HM3MEPECHUS.

KoadunmenTs B Boren P Ha3bIBAKOTCS Kkoa¢duLreHTaMu perpeccun B
CTaHJapTU30BaHHOM MacmTade. /i X onpeaeseHuss MOXKHO NEperTH oT KodppuunueHToB bj k

p i (J=1m) 4 o0paTHO ocyIecTBiseTcs o hopMyIe:



Koaddunmentsr perpeccuu (2) moka3plBalOT BIUSHAS K3MEHEHUS KKIOW IEPEMEHHON Ha
u3MeHeHue gakropa Y. Bee koadpunneHTs BoipaxkeHbl B CPaBHUMBIX €IUHUIIAX U3MepeHus. Yem

Oospie | p j |, TeM cuiabHee BIHAET COOTBETCTBYIOLIUI (DaKTOPHBIA IOKa3aTelb Ha

pe3yJabTaTUBHBIN.

Takum o00Opa3oM, cpaBHHMBasg MEXIy COOOH CTaHAApTU30BaHHBIE KOA(D(UIIMECHTHI
perpeccun MOKHO PaHXHPOBaTh (aKTOpPHI 1O CHJIE MX BO3ACHCTBHSA Ha pe3ynpTar. B sTom
OCHOBHOE JIOCTOMHCTBO CTaHJIAPTU30BAaHHBIX KO3(PPHUIMEHTOB perpeccud B OTJIMYHE OT
KO3(D(PHUIIMEHTOB «UHCTOI» perpeccu, KOTOpble HECPaBHUMBI MEX1y cO00ii.

Ha npakTuke 4acTo UCMOJIb3YIOT YpaBHEHUE PETPECCUU B CTAHIaPTHU30BAaHHOM MacIiTabe
B BUJIE:

Y=L X+ PoXo+ ..ot B Xy T+ E .

Kak 0bu10 1TOKa3aHO BBINIE, pAaHXKUPOBaHUE (PaKTOPOB, YIACTBYIOIINX BO MHOKECTBEHHOM
JUHEWHOW perpeccuu, MOKET OBITh INPOBEJCHO Yepe3 CTaHAapTH30BaHHBIE KOI()(OUIIMEHTHI
perpeccun (f-xkoddduUIMeHTHI). JTa Ke 1eIh MOKET OBITh JTOCTUTHYTA C MOMOIIBIO YaCTHBIX
KO3 QHUIMEHTOB KOppENSLUU — Ui JUHEWHBIX cBsized. Kpome TOro, yacTHele MoKaszarenu
KOPPEJAIMK  IIUPOKO HCIOJB3YIOTCS TPH  pelieHuH TpoljemMbl  oTOopa  (HaKTOpOB:
11e51ec000pa3HOCTh BKIIIOYEHUS TOTO WJIM MHOTO (haKTopa B MOJAEIH JOKa3bIBACTCS BEIUUMHOM
noKas3aTessi YaCTHOM KOppeIsuu.

Yactabie k03P GUIIUEHTHI (MM UHACKCHI) KOPPEISAIUN XapaKTEPU3YIOT TECHOTY CBS3H
MEXIy Ppe3yJlbTaTOM M COOTBETCTBYIOIIUM (AKTOPOM MpPH YCTPAHEHUU BIUSHUS JIPYTUX
(GaKTOpOB, BKIIOUCHHBIX B ypaBHEHHE perpeccuu. [lokasatenw 4YacTHOW KOPPEISIIHU
MPEJICTaBISIIOT CO00i OTHOIICHHWE COKPAIICHUS OCTATOYHOW IUCHEPCHUU, MPOU3OIICAIIETO B
pe3yabTaTe JONOTHUTEIBHOTO BKIIFOUEHHS B aHAIM3 HOBOTO (DakToOpa, K OCTATOYHOW JUCIIEPCHH,
UMEBIIICH MECTO J0 BBEACHUS B MOJIEITh HOBOTO (hakTopa.

Koaddurment vacTHON KOPPEIALHH, U3MEPSIONNN BIUSHAE HA V (DaKTOpa Xj IPH
HEH3MEHHOM YPOBHE JAPYTUX (haKTOPOB, MOKHO ONPENEITHUTH 0 (opMyIie:

1- R)%xl XX
XXy
Py %X X X Xy ox = 2L 1
YXj X X Xja X g oo Xip 1_R2
YXXg X j_1 X g - X
RZ
rne X Xj..Xy — MHOXECTBEHHBIH KOO()(QUIMEHT JETEPMUHAIMU BCETO KOMILIEKCA M

2
(akTOpOB C PE3yNbTATOM; Ryxlxz...x j-1Xjs1--Xm — TIOKA3aTEIb IETEPMUHALIMH, HO O€3 BBEICHUS B

MoJenb pakTopa X;.

Cpennve kod(DPUIMEHTH SJTACTUYHOCTH Il JIMHEHHOW MHOXKECTBEHHOW pEerpeccuu
pacCYUTHIBAIOTCSA 110 hopMyIIe:



= j
3 yXj = b i —
H IMOKAa3bIBAIOT, HA CKOJIBKO IMPOLCHTOB B CPEAHEM 11O COBOKYITHOCTHU U3MCHUTCA PE3YIbTAT ) OT

CBOEH BEJIMYMHBI NpH W3MeHeHHH (akropa x Ha 1 % OT CBOEro 3HaueHUs NMPH HEU3MEHHBIX
3HAYEHUAX JIPYTUX (PAKTOPOB.

3agaua

1. Paccumraiite = craHmapTU30BaHHBbIE  KOXDOUIIMEHTHI  PETPECCHU.  3alUIIUTe
NOJIy4eHHOE YpaBHEHHE B CTaHJApTU30BaHHOM MaciuTabde Buaa (2).
2. TlpopamxupyiTe CcTaHIAPTHU30BaHHBIE KOA(D(PHUIIMEHTHI perpeccuu IO CHiIe WX
BO3JICHCTBUS Ha PE3yJIbTar.
3. Paccuuraiite cpennne K03 HUIMEHTHI YITACTUIHOCTH.
JlabGoparopHnasi padora Ne4.

Cocmasnenue uacmmuvix ypasHenuii pecpeccuu

Ha ocHoBe MTMHEHHOTO ypaBHEHUSI MHOXKECTBEHHOU perpeccuu (1) MOryT ObITh HalIEHBI
YacTHBIE YpaBHEHHUS PETPECCHM, T.€. YPaBHEHUS pETPECCHU, KOTOPBHIE  CBI3BIBAIOT
pEe3yIbTATUBHBIA TPU3HAK C COOTBETCTBYIOIIMMH (DaKTOpaMH Xj TPU 3aKpEIUICHUH JAPYTHX,
YYUTBHIBAEMBIX BO MHOXXECTBEHHOH perpeccuu, (akTopoB Ha cpeaHeM ypoBHe. YacTHble
YPaBHEHUS PErPECCUU UMEIOT CICIYIOLIUN BUL:

Yq %0 Xg Xy = by + by X + by X2 + by X3 +...+ by Xm + &;

Yy Xy Xy Xy = by + by X1 +0,X, +b3X3 +... + b Xm + &;
VX X Xy y = Dy + b X1+ 0, X2 + ...+ By Xmo1 + ..+ Db X, + &

[Ipu mozxcTaHOBKE B 3TH ypaBHEHUS CPEIHUX 3HAYEHHM COOTBETCTBYIOIIUX (PAKTOPOB OHU
MPUHUMAIOT BUJI TAPHBIX YPABHEHUW JIMHEMHOMN perpeccui, T. €. UMEEM:

=B, +bXx;

yxl,x2 X3 yeeney X

rIe

B, =by +b2;2 +b3;3 +...+bm;m;



B, =Dy +b1;1 +b3;3 +...+bm;m;

B, =by + by Xt +0,%X2 +....+ 0y Xm-1;

B oriamume oT mapHO# perpeccuy, YacTHBIE YPAaBHEHUS PErpeccHd XapaKTepPH3YIOT
U30JIMPOBAaHHOE BIUsSHHE (akTOopa Ha pe3yabTar, 00 Apyrue (akTophl 3aKpervieHbl Ha
HEM3MEHHOM YpoBHE. DD (DEKThI BIUSHUS APYTUX (GAKTOPOB MPUCOEANHEHBI B HUX K CBOOOTHOMY
YJIeHy ypaBHEHUS MHOXECTBEHHOW PErpeccHH. JTO MO3BOJSET HA OCHOBE YACTHBIX YpaBHEHHMA
perpeccuu onpeaessiTh YacTHbIe KO3 (PUIEeHTHI 3JIaCTHYHOCTH:

) &
ayxi :bj e I J
yxj1X11X21---an_1,X X

j+Lre A

rac bj — koo WIOUCHTHI pETPECCHUHU I (DAKTOpa Xi B aBHCHNHM MHOKECTBCHHOM per CCCHH,
]

yxj’X11X21---1Xj_11X X

j+17***1 *m — 3HaueHue pe3yabTaTUBHOIO (PaKTOpa, MOITYYEHHOE U3

YaCTHOTO YPaBHEHUS PETPECCUU TIPH JJTAHHOM 3HAYCHUH (PaKTopa Xj.
3agaua

1. CocraBbTe YacTHBIC ypaBHEHUS PETPECCHU.
2. Omnpenenute 4YacTHbIE KOI(PQOUIIMEHTHl JACTUYHOCTH W TPOPAHKUPYHTE
(baxTOpBI 1O CHJIe UX BO3JCHCTBUS HA PE3yNbTar.
JlaGoparopHasi padora NeS.

OM@HKCI HaoedicHocmu pe3yibmamos MHOMCECMBEHHOLL pezpeccuu u Koppeaayuu

[TpakThueckasi 3HAUUMOCTh YpPaBHEHHUS MHOKECTBEHHOM pErpeccuy OIICHUBAETCS C
MIOMOIIIBIO TIOKa3aTeNsi MHOXKECTBEHHOM KOppeNsilMM W ero KBaapata — Kod(pduiueHra
JETEPMUHALIMY.

[ToxazaTrenb  MHOKECTBEHHOW  KOPpEJSILIMA  XapaKTEpU3yeT  TECHOTY  CBA3HU
paccMaTtpuBaeMoro Habopa (HakTOpoB C HCCIEIyeMbIM IMPH3HAKOM, WM, MHA4ye, OIICHUBAET
TECHOTY COBMECTHOT'O BJIUSHUS (PAaKTOPOB Ha pe3yJIbTar.

He3aBucuMo ot ¢GopMBbI CBSI3M TOKa3aTelh MHOXKECTBEHHOM KOPPEISAIUHU MOXKET OBITh
HaiJIeH KaK MHJEKC MHOXECTBEHHON KOPPEISALIHUHN:

2 2
rne Oy — o0mas aucnepcust pe3yibTaTHBHOIO MpusHaka, Ooey, — OCTATOYHAS JUCIEPCHUS

2 _ Z(y - S\/xl,xz,...,xm)2

JUTS ypPaBHEHUS y= f (Xl; Xoyeuey Xm) , o n




[Ipu nuHelHOW 3aBUCHMMOCTH IPU3HAKOB (GOpMysia MHIEKCA KOPPEISIHUU MOXKET OBbITh
TaK)Ke IPEJCTaBICHA CIEAYIOIIUM BBIPAKCHUEM:

m
Ry re vt = 4| 2B,y
j=1

r

rae Dy j — CTaHIapTH30BaHHbIE KOO(PMHUIMEHTBI PETPECCHH; ' YX; — TApHbIE KO3PUIMEHTHI

KOPPEJSILINY pe3ysibTaTa ¢ KaKIbIM (DaKTOPOM.

@opMysia UHIEKCa MHOKECTBEHHOW KOPPEJALMU Ul JIMHEHHOM PErpeccuu Iojydusia
Ha3BaHUE JMHENHOr0 KOIP(PuIueHTa MHOKECTBEHHON KOPPeJsliiM, WIH, 4TO TO K€ CaMmoe,
COBOKYIHOI'0 KO3()(PpHIHEHTA KOPPEJALMH.

Wupnexkc MHOXKECTBEHHOW Koppersaiuu u3mensercs ot 0 1o 1. Yem Gnmxe ero 3HaYeHUE K
1, TeM TecHee CBsI3b PE3yJNbTATUBHOIO IPU3HAKAa CO BCEM HAOOPOM HCCIENTyeMbIX (aKTOPOB.
Bennuuna nHaeKca MHOXKECTBEHHON KOPPEJSIMK OOJNbIIe WIM PaBHA MAKCUMAIBHOTO MAapHOTO
WHJIEKCA KOPPEISILUU:

Ryxlxz...xm 2 Ryxj(max)v J =1m.

[Tpu mpaBWIBHOM BKJIIOYEHUH (DaKTOPOB B PErPECCHOHHBIN aHAIN3 BEIMYMHA WHACKCA
MHO>KECTBEHHOM KOppensuuu OyeT CyIeCTBEHHO OTIMYAThCS OT MHAEKCAa KOPPELUU MapHOon
3aBUCUMOCTH.

KoaddummenT (MHmEKC) MHOKECTBEHHOW NETEPMUHALIMN PACCYMTHIBACTCS KaK KBaJpaT
WHJIEKCA MHOXKECTBEHHOU KOPPEIIALIUN:

2
VX1 Xp .. Xy

CKOppeKTUPOBaHHBIN KO (UIMEHT (MHIEKC) MHOYKECTBEHHOM IETEPMUHALINN COICPIKUT
MOTIPAaBKY Ha YKMCIIO CTETEeHEH CBOOOIBI M paCCYUTHIBACTCS O (hopMyIIe:

— n-1
R®=1-(1-R*).——
n-m-1'
re N — 9uciao HaOII0ISHU; M — YrciIo (aKTOPOB.

3HaYMMOCTh YpaBHEHHSI MHOXKECTBEHHOW PETPECCHH B IIEJIOM OIIEHUBACTCS C MIOMOUIBIO
F-xkpurtepus Ourepa:

R2 n-m-1
1-R? m

Fqbaicm. =

Fmac: onipenensieres mpu 3aganaoM a (0,05; 0,01) u crenensx cBo6oasr kK1 =m, k2 =n-m
— 1, (M — 4mcno mapameTpoB Npu (PAKTOPHBIX MEPEMEHHBIX B YPAaBHCHUH MHOXXECTBCHHOU
perpeccun).



YacTtHblil F-kpuTepuil OLIEHMBAET CTATUCTUYECKYIO 3HAUMMOCTh IPUCYTCTBUSI KasKJI0TO U3
¢axTopoB B ypaBHeHUHU. B 0biem Buze, a1s pakTOpoB YacTHBINA F-KpuTepuii onpeaenurces Kak:

2 2
E _ Ryxl,...,xj,xm B Ryxj,...,xj_l,xj+1,...,xm .n—m—l

wacmXj 1—R2 1

YXq 50 X j s X

Fiae: A1 vactHOTO F-KpUTEpHSsI ONpeaeseTcs PU 3aJJaHHOM O M cTerneHsx cBobosl kK1 = 1, k2
=n-m-1.

Onenka 3HAYMMOCTH KOI()(PUIMEHTOB YHUCTON perpeccud ¢ IMOMOUIbI0 t-KpUTepus
CTbplo/IEHTa CBOJUTCS K BBIUMCIICHUIO 3HAUECHUS:

i
tgbakm. = = |:X- J

rae Mpi —CpeAHss KBaJgpaTH4Has OIIMOKa Kod(duuueHta perpeccuu bj, oHa MoxeT OBITh
ollpejieieHa 110 cieayroeit Gpopmye:

_ Oy '\/1_ Rixlxz...xm 1

my, = .
" 5. . J1_R? Jn-m-1,
X; Xj X1 X
2
YX1X5...X;  — MHOXKECTBEHHBIN KO3 (ULMEHT JeTepMUHAIIMU BCETO0 KOMIUIeKca M GakTopoB

2
C pe3ynbTaToOM; Rx X1 Xm  — KOOG(UIMEHT JeTepMUHALMN JUIS 3aBUCUMOCTH (paKTopa Xj €O

BCEMU JIPYTUMHU (AKTOPAMH YPABHEHUS MHOKECTBEHHOM PErpecCHH.
tmac, OTIPEICIACTCS IPH 33JAHHOM O M CTeNIeHH cBOOOIbI K =N —m - 1.
3agaua

1. Paccuwuraiite nuHeiHOro K03(pdHIMEHTa MHOKECTBEHHON KOPPENSALUM U cielaiite
BBIBOJ] O TECHOTE CBSI3M PE3yJIbTATUBHOTO MPU3HAKA CO BCEM HAOOpOM HCCIIEeTyeMbIX
(hakTOpOB.

2. PaccuuTaiiTe K03(Q(QUIMEHT MHOKECTBEHHON JETEPMHHAIMM M CHelaiiTe BBIBOI 00
OLIEHKE KaueCcTBa IOCTPOEHHOIN MOJEIN.

3. PaccunTaiite Fgaom M CPABHUTE MOMYYEHHOE 3HAYEHHE CO 3HAUYCHHUEM, PACCUUTAHHBIM
¢ nomompio ¢ynkumu JIMHEWH. Onpenemute Frugn IOpH 3a0aHHOM  ypOBHE
3Hauumoctu o = 0,05. CpaBHuTe mosiyueHHble 3HAYCHUS Fuasr U Fpam, clenaiite
BBIBOJ] O CYILIECTBEHHOCTH CBSI3H.

4. Onpenenute tgum U trasn IPH 3a0aHHOM ypoBHE 3Haummoctd o = 0,05 CpaBHHTE
NIOJIy4YEeHHBIE 3HAUCHMS U ClIeJIalTe BBIBOJL O CTATUCTUYECKOM 3HAUMMOCTH ITapaMeTPOB
perpeccum.

KoHTposibHBIE BOPOCHI:

1. Uto noHuMaeTcs moj JIMHEHHON MHOYKECTBEHHOM perpeccuei?



2. Kakue 3agaum pemaroTcsi Ipy NOCTPOCHUU YPABHEHHUS perpeccuu?

3. Kakue TpeOoBaHMs MPEIbABIAIOTCS K GaKkTOpaM, BKIIOYAEMBIM B YPaBHEHHUE perpeccuu?
4. Yto moHMMAETCs O] KOJUIMHEAPHOCTHIO U MYJIbTUKOJUTMHEAPHOCTHIO (haKTOpOB?

5. Kak npoBepsiercss HaIMuue KOJJIMHEAPHOCTU U MYJIbTUKOJIJIMHEAPHOCTH?

6. Kakoli Bua uMeeT cucteMa HopMajibHbIX YPAaBHEHHMI METO/1a HAMMEHBIIUX KBaIpaToB B Cllydae
JUHENHON perpeccun?

7. o kakoit popmyre BBIYUCISAETCS MHACKC MHOKECTBEHHON KOppesiu?

8. Kak BBIYMCISAIOTCA WHIEKC MHOMXECTBEHHOW JETEPMHUHALIMU U CKOPPEKTUPOBAHHBIN MHACKC
MHO>KE€CTBEHHOU JIETepMHUHALIAN?

9. Uto o3HauaeT HU3KOE 3HaYCHHE KOd(PuLneHTa (MHIeKCa) MHOXKECTBEHHOW KOppesuun?
10. Kak npoBepsieTcsi 3HaUMMOCTh YPaBHEHUS PEIPECCUU U OTAEIBHBIX KO3(ppuineHToB?

11. Kak cTposiTcs 4acTHbIE ypaBHEHHUS PErpeccCun’?

12. Kak BBIYHUCIIAIOTCS CPETHUE YACTHBIE KOY(PUIIMESHTHI DIIACTUYHOCTH?

13. Yto Takoe cTaHIapTU3UPOBAHHBIE IEPEMEHHbBIE?

14. Kakoii BuJ ©IMEET ypaBHCHHUE TUHEHHON PErpeccCuy B CTaHAAPTU3UPOBAHHOM MaciiTade?
15. Yro noHnMaeTcst moJi FOMOCKEIaCTUYHOCThIO?

16. Kak mpoBepsieTcsi runore3a 0 TOMOCKEAACTUYHOCTH PsAJla OCTaTKOB?

IOCTPOEHUE PETPECCHOHHBIX MOJIEJIEH C ®PUKTUBHBIMUA
IMEPEMEHHBIMHA

B perpeccHOHHBIX MOJENAX B KauecTBE OOBSICHSIONIMX MEPEMEHHBIX YaCTO MPUXOIUTCS
HUCIIOJIB30BaTh HE TOJBKO KOJIMYCCTBCHHBIC (OHPCHGHHGMBIC I-II/IC.J'IGHHO), HO U KAaYE€CTBCHHBIC
nepeMmeHHble. Hampumep, copoc Ha Kakoe-nuOo 0yaro MOXET —ONMpelessIThCs — Kak
KOJIMYECTBEHHBIMU TIepeMEHHbIMH (IIeHa JaHHOTO Ojara), Tak M KadyeCTBEHHBIMH (BKYCHI
notpeduteneit). KauyecTBeHHbIC TIOKA3aTEIHM B YUCICHHOM BH/IC MTPEACTABUTh HElb3s. Bo3HuKaeT
HpO6HeMa OTpaXXCHUA B MOJICIIN BIIUAHUSA TAKUX ICPCMCHHBIX HAa UCCIICAYCMYIO BCJINYNHY.

OOBIYHO B MOJIENSIX BIMSHHE Ka4eCTBEHHOTO (haKTopa BBIPAXaeTCs B BUJC (DUKTUBHOM
(MCKYCCTBEHHOI) TEPEeMEHHOW, KOTOpas OTpakaeT JBa MNPOTHBOIOJOXKHBIX COCTOSIHUS
Ka4yecTBeHHOTro (akTopa. B 3ToM ciydae (UKTHBHAS TMEpPEMEHHAs MOXKET BBIPAXKATHCS B
JBOMYHOM (opme:

D 0, akTop HE HEHCTBYET;

1, paxTop neiicTByer.

[lepemennas D waswsiBaeTcst purmuenot (UCKYCCMBEHHOU, O0B0UYHOU) NEPEMEHHOL
(unouxamopom).

Perpeccuonnsie Mozienu, coaepKaliue JIMIIb Ka4eCTBEHHbIE 00BACHSIONINE IIEpEMEHHBIE,
Ha3bIBAIOTCA Modensimu oucnepcuornnozo ananuza (ANOVA-monensmn).

Hampumep, mycts Y — HavyanbHast 3apaboTHas 1j1aTa.

D— 0, ecnmu IpeTeHACHT HE UMEET BBICIIIETO 00pa30BaHMS,

1, ecu IpETEHACHT UMEET BEICIIee 00pa3oBaHUE.

Tornma 3aBUCMMOCTb MOKHO BBIPA3UTh MOJIEIIBIO ITAPHOM PErPECCUU:



Y=8,+/D+¢.

OueBuHO,

MY [D=0)= B, +7-0=p;
MY [D=1)=By+y-1=py+7.

Kosbduument [y ompenenser CpeIHIO HAYalbHYIO 3apa0OTHYIO IUIATy IIPH

OTCYTCTBHHM BBHICIIETO 0Opa3oBaHus. KoddpduimeHT ) yKa3piBaeT, Ha KaKyl BEIUYHHY
OTJIIMYAIOTCS CPEIHNAE HadalbHbIC 3apa00THBIE TUIATHI IPH HAJTMYWHU U TIPU OTCYTCTBUU BBICIIETO
oOpazoBaHusi y mpereHneHTa. [IpoBepsisi CTAaTHYECKYI0 3HAYMMOCTh Kodhdumuenta ) ¢

MOMOINbIO {-CTAaTUCTUKH, JMOO 3HAYUMOCTH KOd(hUIIMEeHTa ACTCPMUHAIINHI R2 nm F-
CTaTHCTUKH, MOYKHO OTIPEICTUTh, BIMSET WJIM HET HATMYHE BBICIIIETO 00pa30BaHUs HA HAYAIBHYIO
3apabOoTHYIO IIATY.

Mopnenu, B KOTOPHIX OOBSCHSIOIINE MEPEMEHHBIE HOCST KaK KOJWYECTBEHHBIN, TaKk U
Ka4eCTBEHHBIH XapakTep, Ha3bIBAIOTCA Molensimu Kosapuayuonnoz2o anaiuza (ANCOVA-
MOJIETISIMH ).

CylecTByeT HECKOJIBKO Pa3HOBUIHOCTEN MOJIeNIel KOBAPUALIMOHHOTO aHaJIn3a.

1. Mopenu KOBapMallMOHHOIO AHAJIN3a NPH HAJTHYNH Yy (PMKTHBHOW NepeMeHHOM
ABYX aJIbTEPHATHB.

PaccmoTpuM NpOCTEMIIYI0O MOJEIb ¢ OJHOM KOJIMYECTBEHHOM M OJHOM KadyeCTBEHHOM
MePEMEHHBIMH, UMEIOIIYIO /1B aTbTEPHATUBHBIX COCTOSIHUS:

Y=0,+0X+/D+e,
[TycTs, HAanpumep, Y — 3apaboTHas 11aTa COTpyAHUKA PUPMBI, X — CTaX COTpyAHHKA, D —

II0J1 COTPYAHUKA, T.€.
0, ecu COTPY THUK-KECHIITNHA;

1, ecnu COTPY AHUK-MY>KUHHA.

Torma oxugaemMoe 3HaUCHUE 3apa0OTHOM TUTATHI COTPYIHUKOB IPH X T'OJaX TPYIOBOTO
cTaxa OyzerT:

M(Y | x, D=0)= /5, + X
MY |x, D=1)= By + Six+y=(Bo+7)+ b

3apaboTHas 1U1aTa B JaHHOM CJIydae SIBJIIeTCS JTMHEWHON (QYHKIMEH OT cTa)xa paboThl.

IIpu  cocraBnenun Moxene ¢  (QUKTHUBHBIMH  TIEPEMEHHBIMH  HEOOXOAMMO
PYKOBOJICTBOBATHCSI CICAYIOIIUM HNPAGUIOM MOOEIUPOBAHUsL: €CITH KadyeCTBEHHAs TepeMeHHas
umeeT K anbTepHaTHBHBIX 3HAUYEHHM, TO IPU MoJearpoBaHiu ucnonb3yercs (K — 1) GUKTHBHBIX
NEpEeMEHHBIX. TakuM o00pa3oM, eciu TIepeMEHHas HMEeT [Ba aJbTCPHATUBHBIX 3HAUYCHHS
(HampuMmep, ToJT), TO B MOJIETh MOKHO BBECTH TOJIBKO OJIHY (PMKTHUBHYIO TIEPEMEHHYIO.

Ecnu He cnepoBaTh JTaHHOMY MPABUITY, TO MIPU MOJIEITMPOBAHUY UCCIIEIOBATENb TONAIaET
B CUTYalIUIO COBEPIICHHON MYJIbTUKOJUIMHEAPHOCTH UM TaK HA3bIBAEMYIO JI08YUIKY PUKMUBHOU
nepemeHHou.

3HaueHue KayeCTBEHHON NEPEMEHHOM, A1 KoToporo npuHuMaercs D = 0, Ha3biBaeTCs
0a306blM WA CcpasHumenvhviM. BbIOOp 0a30BOro 3HAYCHUS OOBIYHO JAUKTYETCS IEISIMU
UCCJIETOBAHMSI, HO MOXKET OBITh U IIPOU3BOJIbHBIM.

Koaddunment 7 B Mojenu wHOTIA HA3bIBACTCS Oughghepenyuanvuvim Ko3phuyueHmom
€80000H020 ullena, TaK KaK OH TIOKa3bIBAaCT, HA KAKyI0 BEJIMYMHY OTJIMYACTCS CBOOOIHBIN 4iieH



MOJIENY MTPH 3HAY€HUH (PUKTUBHON ITEPEMEHHOM, PABHOM €IMHUIIE, OT CBOOOHOTO YIEHA MOJICIN
npu 6a30BOM 3HaYCHUU (PUKTUBHON MEPEMEHHOM.

2. Moaeiu KOBAPpHAUMOHHOIO AaHAJM3a MNPH HAJIMYUM Y KavYeCTBEHHBIX
nepeMeHHBIX 0oJiee IBYX AJIbTEPHATHB.

PaCCMOTpI/IM MOJICIb C ABYM: O6’b$ICH$IIOH_II/IMI/I HepeMeHHBIMI/I, OgHa Hu3 KOTOpBIX
KOJMYECTBEHHAs, a Jpyras — KadecTBeHHas. [Ipuyem KadecTBEHHas NEpeMEHHas MMEET TP
asnbTepHaTHBBL. Hampumep, pacxobl Ha cojepkaHue pedeHKa MOTyT OBITh CBSI3aHBI C JOXOJaMH
JIOMOXO3SIICTBA W BO3pacTOM pPeOCHKA: ONIIKOJbHBIM, MIIAIIINN IIKOJIBHBIM W CTapIINi
LHKO.HBHBII\/'I. Tak kak KAa4CCTBCHHAA HepeMeHHaﬂ NUMECT TpI/I aﬂbTepHaTI/IBBI, TO IIO OGH.ICMy
MpaBUJIy MOJICTUPOBAHKS HEOOXOAMMO HKCIIONB30BaTh JABE (DUKTUBHBIC TMepeMeHHbIC. Takum
00pazoM, MOJICIIb MOXET OBITh MPECTaBICHA B BU/IE:

Y =py+ 5 x+y D +y,D, + ¢,
rae Y — pacxofpl, X — 10X0Abl JOMOXO03SHCTB.
0, ecii IOIIKOJIBHUK,

D, =
1
1, B IIPOTHBOIIOJIOKHOM CJIydac.

0, ecly TONIKONIbHUK WJIA MJIA NI IIIKOJIBHUK;

D

21,8 IIPOTUBOIMOJIOKHOM CIIydae.

O0pa3yroTcs ClIeAYIONINE 3aBUCUMOCTH:

1. Cpennuii pacxoj Ha JOIIKOJIbHUKA!
M(Y [D, =0, D, =0) = S, + X 1)
2. Cpennuii pacxoj Ha MJIAIIEr0 MKOJbHUKA:

M(Y | D, =1, D, =0)= (B, + 1) + B % (2)

3. CpenHuii pacxo]] Ha CTapILIEro NIKOJIbHUKA:

M(Y |D, =1 D, =) =(By + 71 +72) + B 3)

3necb Y1, Y2 — aubdepeHnnanbHble CBOOOJHBIC UJCHBI. ba30BBIM 3HAYECHHUEM
KaueCTBCHHOM IIEPEMEHHON SBJISIETCA 3HAUYCHUE («IOLIKOJBbHUK». llocie BbruucieHwus
koa(durmenToB ypaBHeHui perpeccun (1) — (3) ompenensieTcss craTucTHYecKash 3HAYUMOCTH
KO2(PUITMEHTOB Y1H Y2 HA OCHOBE OOBIYHOM t-CTAaTUCTUKH.

Ecnu koad¢uimeHTs! Y1 U Y2 OKa3bIBAIOTCS CTATUCTUYECKH HE3HAUYMMBIMHM, TO MOYKHO
cieNaTh BBIBOJ], YTO BO3pPACT peOeHKa HEe OKa3bIBAaeT BIMSIHUS HAa PACXO/IbI 10 €r0 COAEPKAHUIO.

3. Perpeccusi ¢ 01HOIi KOJIMYeCTBEHHOI U IBYMSl Ka4eCTBEHHbIMHU NepeMeHHbIMU.
TexHuka QUKTUBHBIX IEPEMEHHBIX MOXKET OBITh PACIIPOCTPAHEHA HA TPOU3BOJIBHOE YUCIIO
Ka4eCTBEHHBIX (pakTOpoB. PaccMOTpUM cUTyalnIo ¢ IByMs Kau€CTBEHHBIMH [IEPEMEHHBIMHU.

ITycte Y —3apaboTHas 1uiata COTPYAHUKOB (UPMBI, X — CTax paboTel, D1 — Hammume
BhIcuIero oOpa3oBanusi, D2 — mon coTpynHuka:



D 0, eciu COTpyTHUK-)KCHIIINHA;
11, ecm COTPYIHHUK-MY>KUMHA.

0, eciii HET BBICIIETO OOPA30BAHUS;

2 1, B ITPOTHUBOITIOJOKHOM CJIy4dac.
TakuMm oOpa3om, MOIYUUM CIETYIOIIYIO0 MOJIENb:
Y =fo+ Bix+ 1D +y,D; + .

W3 5701 MOAEH BEIBOJATCS CIIEAYIOLINE PETPECCUOHHBIE MOIEIIH:

1. CpenHsist 3apruiaTa )KEHITUHBI 0€3 BBICIIIET0 00pa30BaHUS:
M |D; =0, D, =0) = S, + S X

2. CpenHsist 3apruiaTa >KEHITUHBI C BBICIITUM 00pa30BaHUEM:
MY |Dy =0, D, =1) =(Sy +72) + bix

3. Cpennsst 3apruiata y My>KYuHbI 0€3 BBICIIIETO 00pa30BaHuUs:
M(Y [ D, =1 D, =0) = (5 + 1) + Bix-

4. CpenHsis 3apIuiaTa My>KYHUHBI C BBICIIUM 00pa30BaHUEM:
M(Y [D, =1 D, =1) =(By + 71 +72) + fiX%

OueBUIHO, UTO BCE PErPECCHH OTINYAIOTCS TOJIBKO CBOOOIHBIMU WieHamMu. JlanbHeiiee
OTIpe/ieIeHue CTAaTUCTUYECKONW 3HAYMMOCTH KOX(PQHUIMEHTOB Y1 M Y2 IMO3BOJSET YOETUTHCH,
BJIUSIIOT JI1 00pa30BaHUE U TOJI COTPYTHUKA HA €T0 3apa0OTHYIO TUIATY.

3agaua 1

Hccrenyercst 3aBUCHMOCTh MEXIy 3apabOTHO# Iwtatoit paboduero 3a wmecsi y ($),
X - Bo3pacToM pabouero (JieT) u GUKTUBHON nmepemeHHol D — mon pabouero.



Ne i/ |3apabGoTHasn Bospacr Iloa,
miara 3a mecsijpadouero X M/xK
by (9) (;1er)

1 300 29 XK
2 400 40 M
3 300 36 XK
4 320 32 K
5 200 23 M
6 350 45 M
7 350 38 XK
8 400 40 M
9 380 50 M
10 400 47 M
11 400 47 XK
12 250 28 M
13 350 30 M
14 200 25 M
15 400 48 XK
16 220 30 M
17 320 40 M
18 390 40 M
19 360 38 XK
20 260 29 M

1. HeoGxoauMo MOCTPOUTH Mojens Y = by +bx+9D ¢ (uxTuBHOM nepemennoi D,
KOTOpasi IPUHUMAET JIBa 3HAUCHUS: | - eciu 1o pabouero My>Kckoi; 0 - €cIu 1o JKEHCKUHA.
2. ITIpoBepUTh CTAaTUCTUUYECKYIO 3HAYMMOCTh KO3 duireHToB. Caenarb BHIBOIBI.
3agaua 2

Ha npennpusaruu ucnons3yrores ctanku Tpex pupm (A, B, C). Hccnenyercs HaieKHOCTD
ctankoB. [Ipy 3TOM y4uTBHIBAaeTCS BO3pACT CTaHKa (X, MeC.) M BpeMsi Oe3aBapuifHONW pabOTHI 10
nocienHeil nmonoMku (Y, yac). Beibopka u3 40 cTaHKOB jana pe3ynibTaThl, MPEICTABICHHBIC B
Tabmue.

Ne Bospact Bpewms paGotsr  |Pupma -
U3MEpeHHusl |CTaHKa B |cTaHKa 0e3 MPOU3BOANTEN
Mecslax |peMOHTa B Yacax |b

1 23 280 A
2 30 230 B
3 65 112 C
4 69 176 A
5 75 90 C




176

216

110

45

200

265

148

150

176

123

245

176

260

236

205

240

65

115

200

126

225

210

45

260

220

194

156

100

240

170

63

25

75

75

52

20

70

62

40

66

20

39

25

48

59

25

69

71

26

45

40

30

69

30

22

33

48

75

21

56

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35




36 58 116 C
37 50 120 B
38 37 140 A
39 56 88 B
40 67 120 A

=

Onenure ypaBHEHHUE perpeccuu 0e3 yyeTa pa3indus CTAHKOB PAa3HBIX (QUPM.

2. OneHuTh ypaBHEHHE PETPECCHH, YUHTHIBAIOIIEE pa3inuue KadecTBa paszHbix ¢upm (F-
kputepuii  ®uiepa, t-kputepuii CTblofEeHTa, CKOPPEKTHPOBAHHBIA KO3(duumeHt
JETEPMUHAIINN ).

CpaBHUTE Ka4eCTBO IIOCTPOEHHBIX MOJEIEH.

[TocTpouTh KOPPEIALMOHHOE MOJIE U HAHECTH Ha HEro rpaduku QyHKIHH.

CnenaTh BBIBOJBI O HEOOXOJMMOCTH HCIOJIB30BAaHUS (DUKTUBHBIX MEPEMEHHBIX B 3TOM
ciryuae.

gk w

INOCTPOEHUE MOJIEJHN HEJITMHEVMHOM MAPHOM PETPECCHUHA

Henunelinble perpeccuu OensaTcs Ha [Ba Kilacca: PErpecCuu, HEJITUHENHBIE OTHOCUTEIIBLHO
BKJIIOYEHHBIX B aHAIN3 OOBACHAIOMIMX IIEPEMEHHBIX, HO JIMHEHHBIE [0 OLEHUBAEMbIM
napaMeTpam, U PerpecCUy, HEIMHENHBIE 110 OLIEHUBAEMBIM ITapaMeTpaM.

[Ipumeps! perpeccuii, HETMHEHHBIX O OOBACHSIOIIMM MEPEMEHHBIM, HO JIMHEHHBIX IO
OLICHUBAEMBIM I1apamMeTpam:

2 3 .
— [IOJIMHOMBI Pa3HbIX CTENeHel Yx — a+ blx + bZX + b3X TE,

b
- PaBHOCTOPOHHSS THIIEPOOIIA Yx=a+ ; +t&

[Ipumepsl perpeccuii, HEMMHEMHBIX MO OLIEHUBAEMbIM MapamMeTpaM:

b
—crenennas Yx —a'X &

X
- mokazaTenpHas Yx — @ b . ¢ :

a+bx

— JKCHOHeHIManpHass Yx — © &,

Haubouiee yacTo NpuMeHSIIOTCA CIEAYIOUINE HEIMHEIHbIE MOIETH PETPEeCcCHil:

b
—a+—.

rUnepOoIbl — Yx &

2
mapabomsi — Yx —a+ bX + X ;

_ X
MoKa3aTeIbHOU (PYHKITUH Yx=4a b ;

b
crenenHoil dynkmmn — Yx — A Xy gp.



JlaGoparopHuasi padora Nel.
Buviuucnenue koaghghuyuenmos ypasnenus HeluHeluHou pespeccuu

[TocTpoeHnio HENMHEHHBIX PErpecCHOHHBIX MOJENEH MPEAIIeCTBYET Mpoleaypa
JMHeapu3aluy NePeMEHHBIX.

Jluneapuszayus — (ot nat. linearis — nuHEWHBINH), OMUH U3 METOAOB MPUOIHKEHHOTO
NPEACTABICHNUS 3aMKHYTBIX HEIMHEHHBIX CHUCTEM, IPU KOTOPOM HCCIEJIOBAHUE HEIMHEHMHOU
CUCTEMBI 3aMCHSETCS aHAJIU30M JIMHEHHOM CUCTEMBI, B HEKOTOPOM CMBICIIE 3KBUBAJICHTHOU
UCXOIHOM. MeTroapl NMHeapu3alui MUMEKT OIPAaHUYEHHBIM XapakTep, T. €. 3KBUBAJICHTHOCTH
UCXO/HOW HENWHEHHON cucTteMbl M €€ JMHEHHOro NpPUOIIKEHUS COXpaHSIEeTCs JIUMIb IS
OTPAaHUYEHHBIX TPOCTPAHCTBEHHBIX WJIM BPEMEHHBIX MAacCHITa0OB CHUCTEMBI, JMOO s
OTIPENICIEHHBIX MPOLIECCOB, MPUYEM, €CIH CHCTEMa MEPEXOJUT C OJHOTO peXHMa padoThl Ha
JIPYroi, TO ClenyeT U3MEHUTh U €€ JIMHEapU3UPOBaHHYIO MOJeNb. [IpumeHss nuHeapu3anuio,
MOYKHO BBISICHUTh MHOTHE KayeCTBEHHBIE U OCOOEHHO KOJIMYECTBEHHBIC CBOWCTBA HEITMHEHHOM
CUCTEMBI.

sl HENWHEWHBIX YpaBHEHUN pErpecCHM, IPUBOAMUMBIX K JIMHEHHBIM C IIOMOILBIO
npeoOpaszoBanus (X, Y) — (X’, y’), cucTeMa HOPMaJIbHBIX YPaBHCHUN UMEET BUI:

na+b2x=2y,
amesz :Zyx.

B ITpeoOpa3oBaHHBIX IEPEMEHHBIX X, Y.

Koaddunuent b mpu GpakTopHO# mepeMeHHON X UMEET CIICIYIONYI0 HHTEPIPETAIHIO: OH
MIOKa3bIBaeT, HA CKOJIBKO U3MEHHUTCS B CPEIHEM BEIMYHMHA Y MPU W3MEHeHHH (akTopa X Ha |
€IMHUILY U3MEPEHHUSL.

b
Yy=a+—

T'unepbonuueckas pecpeccusi. &

1
JIuneapusyroiee npeoOpa3oBaHue: X = ;’ y =Yy,

Torna
( 1
| na+ bZ; = Z Y,
1 1 1
LaZ:;+ bzx_z = Z y;.

y 1
Yy L=y
a:EZy—lel b= le ZX%
n n 4= x’ nzxz—(z:x)2

a+bx

QKCI’IOHeHI/;uaJZbHaﬂ pezpeccusi. yX



Jluneapusyrouiee npeobpasosarne: X — X, Y = In y.

1 1 _n}Zﬂny—}Sx}Zmy
A= 2y =0 % b DRSIORN

b
Cmenennas gpyniyusn: Yx = a-x-,

Jluneapusyolee mpeodpasoBaHue: X =Inx; y' =Iny.
| gy Loy b_nZ(Inx-Iny)—Zlanlny
na=sD Iny-<b) nx n> (%7 - (> Inx)?

IIepexon k mapameTpy a ypaBHEHUS CTEIICHHOW 3aBUCHUMOCTH IPOU3BOJAAT C IOMOILBIO
NOTEHIMPOBAHUSA 1O popMyJIe:

Ina
a=e

X
Hokazamenvhas ynxyus: Yx = a-b .

JIuneapusyromee npeobpazoanue: X = X; Y = Iny.

ny x-Iny—>» x» Iny
|na:%2|ny—%|anX, Inb = anxz _(ZZX)ZZ

Ilepexos k mapaMeTpaM ypaBHEHHUs TOKa3aTEIbHOW 3aBUCUMOCTH (8, D) mpousBoasT 1o
dbopmymnam:

Ina Inb
a=e ° . b=e"

Jozapugmuyeckasn pymyus: Yy =a+ binx,

JIuneapusyromee npeodpazosanne; X =INX;y =Y.

1 1 _nZInx-y—Zlany
2 :Fzy_ﬁbzmx’ b= Y (Inx)? - (> Inx)?

3amaua
Jlns ompeneneHUss 3aBHCUMOCTH MeEXAy poxaaeMocThio B Poccum (mepemenHass Y
u3MepsieMasl B THIC. YeJl.) U CpelHell 3apaboTHOM miuaTod (mepeMeHHas X, usMmepsemMas B pyo.)
OBLITH MPOBEICHBI UCCIICTOBAHUS, PE3YJIBTaThl KOTOPHIX MPEACTaBIeHBI B TabmuIe 1.

Tabmnma 1.
I'oxbr Poxnaemocts B Cpenusist 3apaboTHast
THIC. Yel. Y mara, pyo. B Mec. X
2014 886,9 2290,1
2015 928,6 3078,4
2016 998,1 3947,2
2017 1050,6 5170,4
2018 1074,3 6410,4
2019 1036,9 8023,2

Jist XapaKTepUCTUKU 3aBUCMOCTH  OT X pacCUUTaTh MapaMeTPhl CIEAYIONINX (PYHKIUI:



— PaBHOCTOpPOHHEH runepOOoIIb;

— CTEMEeHHON (QYHKIIHH;

- MIOKa3aTeNbHON (PYHKITUH.
Pemenue.

1. VYpaBHeHHe pPaBHOCTOPOHHEH  THIEPOOIIBI yx=a+—= JIMHEAPU3YETCS
! _ 1 . ' . 1
X _;’y _y,TOFI[a yx:a+bx-
2. Jlns pacuera UCIOJIb3yeM TaHHbIC TAOJIUIIBI 2.
I'oawl ' ! "\2 2
y X Y- X (x) y
2014 886,9
2015 928,6
2016 998,1
2017 1050,6
2018 1074,3
2019 1036,9
Hroro
Cpennee
3HAYCHHUE
O
02

3HaveHHs TapaMeTPOB PETPECCHU a U D paccuuThiBaeM 1o Gopmysam:

b_F_§'; — _—
T iasybx

3. 3anuIuTe MoJIy4eHHOE YPABHEHUE PErpeCcCu.
4. C nomouib JTUHEAPU3YIOUNX MPeoOpa3oBaHUil OCTPOITE ypaBHEHUE PETPECCHH IS
CTETIEHHOM! U MOKa3aTeNIbHON (DYHKIIUH.

JlabopaTopnasi paGora Ne2.
Buiuucnenue unoexca xoppensyuu u cpeoHeil OuudKy annpokcuMayuul

TecHOTY CBsI3M M3ydaeMbIX SIBICHUN B HEIMHEWHBIX PETPECCUSAX OLICHUBACT MHAEKC
KOPPpeJsALUHA, KOTOPBII BBIYUCIIAETCS T10 (bopMyne'

Z}y J,)?
Z(y y)?

Cpennsisi ommMoKa annpoOKCHMALMM - CPEJHEE OTKIOHEHHE PACYETHBIX 3HAUCHHH OT
(aKTHUECKUX:

0<pyy <1




o _1 Y=Y 1000
A_nZA, nz‘ v 100% .

JomycTuMplii ipeies 3HaYeHU I A - e Goree § - 10%.
3agaua

1. Paccuntarh HHIECKC KOPPEISIMH ¥ CPEAHIOK OMMOKY anmpOKCHMAIUU  JUIS
HeNMHEHHbIX perpeccuii JlaboparopHoii Nel.
2. OnpenenuTh MO KAKOMY YpPaBHEHHIO PETPECCHH IOJydeHa HauOOJIbINas OIeHKa
TECHOTHI CBSI3H.
3. Crenarb BBIBOIEL.
JlabGoparopHasi padora Ne3.

Oyenka 3Havyumocmu ypaeneHus pecpeccuu ¢ nomowwro F-kpumepus @uwepa

Z(Y—V) ,
F o, = m____ Py n-m-l
(y-9)° 1-p5 m
n—-m-1
3agaua

Onpenenum F-xputepuit ®@umiepa 118 ypaBHEHMM NApHONM HEIMHEHHOW perpeccum,
nojy4eHHbIX B JJabopaTopHoit pabote Nel.

Pemenmne.

1. Paccumraiite Fpuom M CpaBHHTE MOITYYEHHOE 3HAUEHUE CO 3HAYCHHEM, Fragn mpu
3aJaHHOM ypoBHe 3HauumocTH o = 0,05,

2. Cnenaiite BBIBOJIBI O CYIIIECTBEHHOCTH CBSI3U.
JlabopaTopHasi paGora Ne4.
Pacuem cpednux xoa¢hgpuyuenmos snacmuunocmu

B 3KOHOMHYECKHMX HCCIIEOBaHUSIX IMPOKOE MPUMEHEHWE HAaXOIHWT TAaKOH IMOKa3aTelb,
KaK CpeIHH KO3(PGUIIUEHT 3JIaCTUYHOCTH, BEIYUCIIEMBIN 110 hopMyIie:

9=t
;-

Cpennuii Ko>(QUIUMEHT >IaCTHYHOCTH O MOKA3bIBAET, HA CKOJBKO IPOLEHTOB B
CPEIHEM I10 COBOKYITHOCTH U3MEHUTCS PE3YJIbTAT ¥ OT CBOEH CpEAHEN BEITUUNHBI IPU U3MEHEHNN
¢axTopa x Ha 1 % OT CBOETO CpEHETO 3HAYCHUSI.

3agaua

[lo rpynme npeanpusTuil, MPOU3BOAALIMX OJHOPOJHYIO IMPOJYKIHIO, HM3BECTHO, Kak
3aBUCUT c€0ECTOMMOCTD €AMHUIIBI IPOAYKIMH Y OT (PaKTOPOB, MIPUBEACHHBIX B Ta0II. 3.

Tabauua 3.



[Tpusnak -pakrop VYpaBHeHUE MApHOU perpeccuu Cpennee 3HaUeHUE

daxTopa

O06bemM TPOU3BOACTBA, MIIH 062 58,74 X, = 2,64

py6., X1 yx1 02 + »

OnroBag meHa 3a 1 T 9)( ~1175. X21’6281 Xy = 1503

SHEProOHOCUTENs, MJIH. PYyO., 2

X2

Hons HpI/I6I>IJII/I,OI/13HMaeMOI/I 9 ~1487-1016% X, = 26,3

rocygapcTBom, %o, X3 X3

1. Ompenenuth ¢ MOMOIIBIO CPeTHUX KOIPPHUIIMEHTOB STACTUYHOCTH CHITY BIIHSTHHS
KaXJI0TO (hakTOopa Ha pe3yJbTar.

2. PamxupoBaTh (PaKTOPHI 110 CUJIE BIUSHUSA.
Pemenmne.

58,74
+—
X

0,62

1. Jlna ypaBHeHUs paBHOCTOPOHHEN IHIIEPOOIIBI Yy, =

3 —f'(x)g——b- n___ b
e Yy X7 atbix ax +hb

2. Paccumnraiite cpenaue KodOPUITMEHTHI 37TaCTUMHOCTH JJISI CTEIIEHHOHN M MTOKa3aTeIbHOU
byakuwmii ([Tpunoxenue 4).

BPEMEHHBIE Ps/1bl

COBOKYITHOCTh YHOPSZOYCHHBIX BO BpPEMEHM HAONIONEHUN HEKOTOPOTO IMOKa3aTems
Ha3bIBAIOT BPEMEHHBIM PAOOM.

Psn wabmriomeHuil 3a 3HAUEHUSMHU OINPEACIECHHOTO IOKAa3aTess, YIOPSAOYCHHBIA B
3aBHCHUMOCTH OT BO3PACTAIOLIUX WM YOBIBAIOIIMX 3HAUYEHUU APYroro mokaszaTelis, Ha3bIBalOT
OUHAMUYECKUM PAOOM, BDEMEHHBIM PAOOM, PAOOM OUHAMUKU.

OTtaenpHble HAOIOIEHNS BPEMEHHOT'O Psijia HA3bIBAIOTCS YPOSHAMU ITOTO Psijia.
JlaGoparopHuas padora Nel
Buisignenue anomanvuwix yposHeti pemeHHbIX psioos

YpoBHU BpPEMEHHBIX PSIOB MOTYT WMETh aHOMaJbHbIC 3HaueHUs. [losBIIeHWE TaKux
3HaUEHUH’ MOKET OBITh BEI3BAHO OIMIMOKaMu Iipu cOope, 3aIUCH WK Tiepeade HHPOPMAIUU — 3TO
OIIMOKH TEXHHYECKOTO TMOPSIKA, WIH OMIMOKK TepBoro poxa. OqHaKO aHOMaJbHBIC 3HAYCHUS
MOTYT OTpa)kaTh pealibHbIC MPOIIECCHI, HAIIPUMEP CKAUOK JOJUIapa WM MaJeHue Kypca IEHHBIX
Oymar ¥ T.J1.; TAKHE aHOMaJIbHBIC 3HAYEHUSI OTHOCST K OIIMOKAaM BTOPOTO POJia, OHH HE MOJIIekKAT
ycTpaHeHuto. [ BBISBICHUS aHOMAIIBHBIX YPOBHEH BPEMEHHBIX PSIIOB MOXXHO HCIIOJIb30BaTh
Mmemoo Upeuna.

IIycTe nMeeTcs BpeMEHHOM psf:

Yo =Y Yo Yo Vi, t=1n. 1)



Metoa UpBuHa npeanoiaraeT UCMOJIb30BaHUE CISAYIONMEH (HOPMYIIBI:

%=M, t=1n.

Oy

rne Oy =

PacuerHble 3HaueHHs A,,A3  CPaBHHBAIOTCS C TaOJIMYHBIMU 3HAYCHHUSMU KPUTEPHS

UpsuHa A, ; ecinm Kakoe-mub0 U3 HUX OKa3bIBAETCs OOJIbIIE TaOIUYHOIO, TO COOTBETCTBYIOIIEE

3HaueHue Yt YpOBHS ps/la CUMTAETCS AHOMAIbHBIM. 3HAUYEHMS KpuTepus VIpBUHA [ ypOBHS

sgaunmoctu @ = 0,05 MIPUBENICHBI B Ta0JIHIIE.

n

2

3

10

20

30

50

100

ﬂ“a

2,8

2,3

1,5

1,3

1,2

11

1,0

[Tocne BBISIBIEHUS aHOMAJbHBIX YPOBHEHW HEOOXOAMMO ONPENEIUTh MNPUYUHBI HX
BO3HUKHOBEHUS. EciM OHM BBI3BaHBI OIIMOKAMH TEXHUYECKOTO MOPSAKA, TO OHH YCTPAHSIOTCS
aub0 3aMEHOW aHOMAJIBHBIX YPOBHEH COOTBETCTBYIONIMMH 3HAUYEHUSIMH 110 KPHUBOM,
aNMpOKCUMHUPYIOIIEH BPEeMEHHOH psijl, MO0 3aMEHOW ypOBHEH cpeqHel apupMeTHIecKon AByX
COCEHUX YPOBHEH psa.

OmunbKy, BO3HUKAIOIIME W3-3a BO3JCHCTBUSA (HAaKTOPOB, MMEIONIMX OOBEKTHBHBIN
XapakTep, YCTPAaHEHUIO HE TMOAJIEKaT.

3agaua

BpemenHoii psia 3agan B TabauuHON opme.

t 1 2 3 4 5 6 7 8 9 10
y 1,6 1,9 2,1 2,4 4,5 2,8 3,1 3,3 3,6 3,8

1. [IpoBepuTh HANIMUKME aHOMAIBHBIX 3HAUEHUN TOUKU t=2, t=5, t=10.

2. YcTpaHUTh aHOMAallbHbIE YPOBHH, CUMTas MPUYMHAMHU WX BO3HUKHOBEHHUS OLIMOKHU
MEPBOT0 YPOBHSI.

JlaGoparopHasi padora Ne2
IIposepka eunome3svl cyujecmeosanus meHOeHYuU

Ecmm  BO BPEMCHHOM  pAAYy IPOABIACTCA  JJIUTCIbHAad TCHIACHIUA
OKOHOMHYECCKOI'0O ImoKa3areijisd, TO B 9TOM CIIy4dac roBopsAT, 4YTO UMECT MECTO mpeH().

N3MCHCHHUA

HOI[ TPECHAOM NOHUMAIOT U3SMCHCHUC, OITPCACIIAIONICC 06mee HaITpaBJICHUC PA3BUTHA NI
OCHOBHYIO TCHACHIINUIO BPEMCHHOI'O pAJaA.

Jlpyrumu cioBamu, mpero (menoenyus) — 3T0 yCTONYNBOE, CACTEMATHYECKOE H3MEHEHHE
3HaYEHUI BPEMEHHOT0 psijia B TEYEHHE JOCTATOYHO JI0JITOTO MEePHoa.

[Ipy nmpOrHO3UPOBAHUU BPEMEHHBIX PSJAOB HEOOXOJUMO BBISICHUTH, CYIIECTBYET JIU
TEHJCHIIUSI BO BpDEMEHHOM PSIly UM OHA OTCYTCTBYET.

Jns BpemenHoro psiaa (1) paccMOTpU KPUTEPUH «BOCX00AWUX U HUCXOOAWUX» CEPUH,
COTJIACHO KOTOPOMY TE€HJICHLIUSI ONPEACIIAETCS 10 CIEAYIOEMY aITOPUTMY.



1. Ans uccineayeMoro BpPEMEHHOTO psijia OMpEeesieTcsl MOCIe0BaTEIbHOCTh 3HAKOB,
HCXOMS U3 YCIOBUMA:

+, ecnu Vi —Yi >0,

0; =
' |- ecau Yy, - Y, <O. (2)

[Ipu 3TOM ecnu mocneayromee HabII0AeHNE PABHO MPEABIIYIIEMY, TO YYUTHIBACTCS TOIBKO OJTHO
HaOJIIOCHUE.

2. IopcuureiBaetcs uucio cepuit U(N) . Ilox cepueii MOHUMAETCs MOCIEOBATENLHOCTD
NOJPSJ PACIIONI0KEHHBIX IIIIIOCOB U MUHYCOB, IPUYEM OJIMH IUTFOC MIIM MUHYC CUYUTACTCS CEPUECH.

3. Onpeessercs MPOTHKEHHOCTh CaMOi IMHHOM ceprur | may (N) .

4. To Tabnwuiie, MpUBEACHHON HIKE, HAXOIUTCS 3HAYCHUE I(n).

Juna psiga, n n<26 26 <n<153 153<n<170
3nauenue I(n) 5 6 7

5. Eciu nHapymaercss xoTss Obl OJHO M3 CJIEIYIOIIMX HEPaBEHCTB, TO THUMOTE3a 00
OTCYTCTBUH TPEHJa OTBEPraeTcs ¢ JOBEPUTENbHOM BeposiTHOCTHIO 0,95!

1 16n—29
n)>| = (2n-1)-196- |— 27 |
v(n) 3 ( ) 30

lnax (N) < 1(n).
KBanparnbie ckoOKHM HEpaBEeHCTBA 03HAYAIOT 1IEJTyI0 YacTh YHCIA.

3agaua

JlaHa nuHaMHKa €XKEKBapTaJIbHOTO BBITYCKA MPOAYKIUU (QUPMBI B JIEH. €. C MMOMOIIbIO
KPUTEPUS «BOCXOOAUUX U HUCXOOAWUXY» CEPUN CIeTaTh BBIBOJ O MPUCYTCTBUU WJIM OTCYTCTBUU
TpeHa. JloBepuTenbHyI0 BEpOSATHOCTh MPUHATH paBHOM 0,95.

t 1 2 3 4 5 6 7 8 9 10 (11112 |13 | 14| 15| 16
y | 10 | 14 7 16 | 15 | 17 | 16 | 20 | 17 7 15|16 |20 |14 | 19 | 21
Pemenmne.

1. lo6aBbTE B TAOIUILY JOMOJHUTEIBHYIO CTPOKY O U1 3aIMCH TIOCIENOBATENbHOCTH
3HAKOB, JUUIsl ONPEACTICHUs KOTOPOH UCToNb3yiTe hopmyiy (2).

2. [ToacunTaiiTe YnuCIo cepuid v(n) , IPOTSHKEHHOCTh CAMOM JUIMHHOM Cepuu |max (n) u

oTIpeIeITnTe I(N) mo ra6mume.

3. 3anuImTe CUCTEMY HEPABEHCTB, IPOBEPHTE UX BBHIMOJIHEHHE.

4. Chemnalite BBIBOJI.

JlaGoparopuasi padora Ne3

Boruucnenue ocnosnvix noxazameneii OUHAMUKU



J71s1 KOIMYeCTBEHHOM OLIEHKU IMHAMHMKU 3KOHOMHYECKUX MPOLIECCOB MPUMEHSIOT TaKHe
CTATUCTUYECKUE TIOKA3aTeNIN, KaK abCcoomHble npupocmol, memnol pocma u npupocma. OHA
MOAPA3ICIAIOTCS Ha Yenkvle, 0a3uUcHble N cpeoHue.

Ecnu cpaBHeHUE ypoBHEN BPEMEHHOTO PsiJIa OCYLIECTBIISECTCS C OJHUM U TEM K€ YPOBHEM,
NPHUHSTHIM 32 0633y, TO TOKa3aTeNH Ha3bIBAIOTCA OaszucHuimMuy. ECu cpaBHEHUE OCYIIECTBIISIETCS C
nepeMeHHOM 0a30#, MpUYeM KaX bl IMOCIEAYIONINN YPOBEHb CPABHUBACTCS C MPEABIYIIINM, TO
BBIUMCJICHHbIE TIOKA3aTeNIN HA3bIBAIOTCS YenHbIMU.

q)OpMyJ'H:I JJIs1 BBIYMCIICHHUA LCIIHBIX, 63.3HCHBIX U CpCaHUX a6COJIIOTHBIX MMpUpPOCTOB,
TEMIIOB POCTa U TEMIIOB NpHUpocTa Janbl B Tadmmie (1). B dopmynax mpuHATE 0003HAYCHHS:

Yt = Y1, Yosees Yioees Y0 = ypoBHu Bpemennoro psga, n — anmHa psaga, Ys — ypoBeHb
BPEMEHHOTO PsiJia, IPUHATHIN 32 6a3y 1JIsl CpaBHEHHUS.

O0o3Hauenune AOCOIOTHBII Temn pocra Temn npupocra
MpHpOCT
Ilenuoii Ayt =V¥: —Yia T, = Yi 100% K; =T, —100%
Y1
BasucHblii AYse =Yy — Vs T L-lOO% Ksi =Ts; —100%
ot —
Ys
Cpemnuii — - - K =T —100%
Ay =L oI 00 | ot ’

Onucanue OUHAMMKHU Psiia CPEOHUM IIPUPOCTOM COOTBETCTBYET €r0 NPEACTABICHUIO B
BH/JIE TIIPSIMOM, IIPOXOMSILEH Yepe3 ABe KpalHHUe TOUKH. /Il Mony4YeHus: IpOrHO3HOIO 3HAYCHUs
Ha OJIMH LIar BIEpe] JOCTaTOYHO K IOCIEAHEMY HAOIIOJEHHIO JOOaBUTh 3HAUYEHUE CPEIHETO
a0COJIIOTHOTO MPUPOCTA:

9n+1 =Yyt A; , (3)

rac yn — 3HAYCHHC IOKa3aTeyiss B N TOYKE BPEMCHHOIO psja, yn+]_ — INPOTHO3HOC 3HAYCHHC

noxasarenst B touke N+1 AY —snauenne CpEIHEro MPUPOCTa BPEMEHHOTO Psijia.

[TonydeHne mporHO3HOTO 3HaUeHUs Mo Gopmyne (3) KOPPEKTHO, €ClIM JUHAMUKA Psijia
Omm3ka K JuHEHHOW. Ha Takoit paBHOMEpHBIM XapakTep IWHAMUKH YKa3bIBAIOT MPUMEPHO
OJIMHAKOBBIE LIETTHbIE A0COIOTHBIE TPUPOCTHI.

Hcnonp3oBaHue cpegHero Temma pocra (CpeIHEro TeMIla NpUpOCTa) Ui ONUCAHUS
JUHAMHUKU Pa3BUTHA psAfa COOTBETCTBYET €ro IPEACTABICHUIO B BUJC IOKA3aTCIBHOM WIH
DKCIIOHCHLIMAJILHOM KPUBOMW, IPOBEACHHOW Yepe3 [BE KpallHUE TOYKH, M XapaKTEPHO I
IIPOLIECCOB, W3MEHECHHE IVNHAMHMKH KOTOPBIX IPOHUCXOOUT C IIOCTOSHHBIM TEMIIOM pOCTA.
ITporHo3Hoe 3HaueHNe Ha OAMH LIar BIEpe]l ONpeIessseTcs o Gpopmyie:

S\/n+1 =Yn -F :

HenmocraTkoM MPOTHO3MPOBAHMS C HWCIOIB30BAHUEM CPEIHETO MPHPOCTAa M CPETHETO
TEMIIA pOCTa ABJIACTCA TO, YTO OHU YYHUTHIBAIOT HavaJbHBIN U KOHCUYHBIN YPOBHHU pslia, UCKIIIOYasd



BIMSHUE IIPOMEKYTOYHBIX ypoBHeH. TemM He MeHee, OHM HCIOJIb3YIOTCS KaK IPOCTEHIINE,
npUOJIMKEHHBIE CIIOCOOBI IPOTHO3UPOBAHUS.

3agaua.

EsxexBapranbHas auHamuka (oHna 3apaboTHOM 1u1aThl paOOTHUKOB (PUPMBI B JEH. €.
IpeJICTaBICHA B TAOIUIIE.

t 1 2 3 4 5

y |8946,00 | 8981,50 | 9024,10 | 9063,15 | 9105,75
O6ocHOBaTh MPaBOMEPHOCTb HCIOJIB30BAHUE CPEIHEr0 MPHUPOCTa IS ONpPEIeTCHHS

IPOTHO3HOTO 3HaUYeHUs (PoHAa 3apabOTHOIM TIaThl B 6-M KBapTale.

3agauga.

N3meHeHne exxekBapTaabHONH TMHAMHUKH (POHJA 3apabOTHOM MiIaThl paOOTHUKOB (HUPMBI
MIPOUCXOAMIIO TPUMEPHO C TIOCTOSTHHBIM TEMITOM POCTa B TeUeHUE 5 kBapTanoB. ®oH 3apaboTHOM
matel B 1-kBaprane cocranisin 9523,08 neH. en., a B 5-m kBapTane — 9693,13 aewn. en.

Omnpenenutb nporHo3 (oHma 3apaboTHOM IUIaThl paOOTHUKOB (UPMBI B 6-M KBapTaje,
UCTIONIB3YS CPEAHUN TeMIT POCTa.

JlaGoparopHasi Ne4
Cenasicusanue 8pemeHHbIX ps00s

[IpenBapuTenbHblil aHAIN3 BPEMEHHBIX PsAI0B SKOHOMMUYECKHUX ITOKA3aTeNIeH 3aKII04acTCs
B BBIBICHUM aHOMAJbHBIX 3HAYCHWM YPOBHEH psfa, KOTOPBIE HE COOTBETCTBYIOT pEalbHBIM
BO3MOKHOCTSIM PacCMaTpUBacMOM SKOHOMHUUYECKONW CUCTEMBI, a TAK)KE B ONPEICICHUN HAIUYUS
TpeHza.

Haubonee pacnpocTpaHEeHHBIM NPUEMOM [UIS YCTPAaHEHHMS AaHOMAJbHBIX 3HAYCHUH
noKasareneil M OTCYTCTBHUSI TEHICHIIMM BPEMEHHOTO psia SIBISETCS C2adCU8aHue 8pemeHHo20
paoa. 1lpu 3TOM IPOU3BOIUTCS 3aMeHa (PAKTUYECKHX YPOBHEH BPEMEHHOTO psiia PacUEeTHBIMHU,
YTO CrHocoOCTByeT Oojiee YETKOMY NpPOSBICHUIO TeHIEeHIUU psafga. CKonb3siiue CpeaHue
MO3BOJIAIOT CIUIAUTh CIydyaliHbIE U IEpUOANYECKUE KOeOaHUsI BpEMEHHOTO pAJa.

Haubonee pacmnpocTpaneHHONH NpOLEAYPOHl CrIaXUBAaHUS SBISETCS METON MPOCHOLl
cronbssyell cpednen. CHavama il BPEMEHHOTO psijia ONpeAesIeTCsl MHTEPBa CriaKuBaHus (g).
Ecnu HeoOXomuMO CriaaauTh MeNKHe KoyieOaHus, TO HWHTEpPBAI CrIaXHWBaHUS OepyT IO
BO3MOKHOCTH OOJBIIMM, €CIM HYXXHO COXPaHHTh 0ojiee MeNKHhe KojeOaHus, TO HHTEpBaI
CriIakKMBaHUs yMEHbIIAOT. J{J1s1 nepBbIX (§) ypOBHEH BPEMEHHOTO psifia BBIYUCIISAETCS UX CPEHEE
apudmeTrnyeckoe 3HaYeHUE. ITO OYyJeT CriakeHHOE 3Hau€HUE YpOBHS pAla, HAXOISIIIErocs B
MHTEPBAJIE CIVIAKUBAHUA. 3aTEM MHTEPBAJ CIIIQXKUBAHUS CIBUrAeTCsS HA OJUH YPOBEHb BIIPABO,
MOBTOPSIETCSI BBIUMCICHUE CpeaHer apudmeTudeckoil u T.1. B pesynpTare TakoW mporemypsbl
HOJYYUM PSAJ CIVIQXKEHHBIX 3HAYCHWUH, MPU 3TOM B 3aBUCHUMOCTH OT (J) MEpBbIE U NOCIECTHHE
YPOBHU TEPSIOTCA.

JnuHy wHTEepBasia criaxkuBaHus (J) ynoOHO OpaTh B BHIE HEUYETHOTO YHCIIA, B ITOM
cllydae pacyeTHOE 3HAUYEHHUE CKOJIB3AILIeH cpeiHel OyaeT MPUXOAUTHCS Ha CPEIHUN MHTEepBal

psna.

Hanpuwmep, 115 uatepBana g = 3 criakeHHbIe YPOBHH PACCUUTHIBAIOTCS O opmyie:



Ve = (Y1 + Ve + Y1) /3.

YroObl HE TOTEPATH TEPBBIA M TOCICTHUA YPOBHH psla, WX MOYKHO BBIUYHCIUTH IO
dbopmynam napaboIMIecKOT0 HHTEPIOIUPOBAHUS:

y1 = (5Yy; + 2y, — y3)/6,
yn =(=Yn2 +2Yn4 +5Y,)/6.

Metoa mpoCTOii CKOJIB3SIIEH CpeIHEN JAaeT XOPOUIUE pe3yIbTaThl B IMHAMUYECKUX psiiax
C TMHEWHOW TEeHAEHIIUEH pa3BUTHSI.

Jnst pAnOB C HEIWHEWHOW TEHACHITMEH pa3BUTHA HEOOXOAMMO MPUMEHSATh METOJ]
836C€UIEHHOU CKOb3AWel cpedHell. DTOT METOJ OTIMYAeTCs OT METOAA MPOCTOW CKOJIB3SIICH
CpeIHEH TeM, YTO YPOBHHM, BXOJSIIHME B MHTEPBAN CIVIAKUBAHUSA, CYMMHUPYIOTCS C Pa3sHBIMU
BecaMmu. /[yt moIMHOMOB 2-r0 ¥ 3-T0 MOPSIKOB IO S-4JIEHHOM B3BEIIEHHOM CKOJIB3AIIEH cpenHen
[IEHTpaJIbHOE 3HAaYeHUE onpeaensercs no hopmyie:

Yy =1/35- (=3y,_, +12y, 1 +17y, +12y,,4 —3Y,,5).

BecoBbie k03()(ULIMEHTHI MPU CTIIAKUBAHUK IO MOJWHOMAM 2-TO M 3-TO MOPSIKOB B
3aBHCUMOCTH OT JUTMHBI MHTEpPBaJa CrIaKUBAHUS ITPEICTABICHBI B TAOJIUIIE.

JlnuHa uHTEepBasIa CriaKuBaAHUA BecoBoii ko3 punuent
B 1/35 (-3, +12, +17)
7 1/21 (-2, +3, +6, +7)
9 1/231 (-21, +14, +39, +54, +59)

BrolpaBHUBaHME  BpPEMEHHBIX  PSJIOB  MOXET  OBITh  NPOU3BEACHO  METOAOM
9KCnoHenyuanvno2o cenaxcuéanus. CyTb METOAA 3aKIOYaeTcs B TOM, 4YTO B IPOLENype
HaXO0X/IEHUS CIIIa)KEHHOT'O YPOBHSI HCIIOJIb3YIOTCS 3HAUEHUS TOJIBKO MPEAIIECTBYIOINX YPOBHEN
pPAIOB, B3ATblE C OINpEACNIEHHBIM BECOM, MPUYEM BEC HAOIOJIEHUS YMEHBIIAETCS IO Mepe
yZaJeHUs €ro OT MOMEHTA BPEMEHM, JUIsl KOTOPOIO ONPEAEIIAETCS CriaKEHHOE 3HaYEHUE YPOBHS

psazga. Ecou ans ucxoxuoro Bpemennoro psaga Yt = Y1s Y240 Yty Yn coorsercrByromue
CIIaKEHHBIE 3HA4eHnsi ypoBHeil o6osHaumts Ot , rme t=LN | 10 skcroneHnmamsHOE
CIIaKKMBAHKE TIPOU3BOAUTCA 110 PEKYPPEHTHOMY COOTHOLIECHHIO:

Si=a -y +(1-a) -S4,

r7e o — napameTp criiakuaHus, npuyem 0 1, BenmmumHa (1- o) Ha3bIBaeTcs kodhpureHToMm
JTUCKOHTHPOBAHUSI.

Hcnonb3yst peKyppeHTHOE COOTHOILIEHUE ISl BCEX YPOBHEH psiia, HAUMHAS C MEPBOrO U
KOHYasA MOMCHTOM YPOBHS t, MOKHO IIOJTYYUTDb, YTO SKCIIOHCHIIUAJIbHAA CPpCAHSAA, T.C. CITIA’)KCHHOC
JaHHBIM ~ METOAOM 3HAUY€HHE YPOBHS psijia, SBIseTCS B3BEIICHHON cpelHed Bcex
MPEIIIECTBYIONINX YPOBHEH:

S=a) (1-a) -y +({1-a)'S,.

OOBIYHO A1 BPEMEHHBIX DPSIIOB B SKOHOMHYECKHMX BEJIIMYMHAX BEJIMYMHY HapaMerpa
CriIaKMBaHMs BbIOMparoT B mHTEpBasie ot 0,1 mo 0,3.



HavanpHblil mapameTp So MIPUHUMAIOT PaBHBIM 3HAYEHUIO NEPBOrO YPOBHA psla WU
PaBHBIM cpeiHel aprupMeTHIeCcKOi HECKOIBKHX TMEPBBIX WICHOB psiAa, HAIPUMED:

S Y1t YotYs
0= T 5

3agaua
[To maHHBIM TUHAMUKHU yposkaitHOCTH 3a 10 JieT, MpUBEIEHHBIM B TA0JIUIIE, PACCUUTATH:

- 3-, 5-neTHHE CKOJB3AIINE CPETHUE TIPOCTHIE;
— 5-JIeTHHE CKOJIB3SIIIUE CPETHUE B3BEILICHHBIE;
— CPaBHUTD PE3YNIbTAThI PACYETOB.

t 1 2 3 4 5 6 7 8 9 10
y 16,3 21,2 18,1 8,7 16,3 17,3 20,9 15,4 19,7 21,7
- MOCTpOiTE TpaQuKH psAaa AMHAMUKU M TPEHOB JTMHEHHON (QHIIBTPALIUH.
3agaua

B Tabnuue mnpuBeneHbl JaHHbIE YHMCIECHHOCTH MperojaBaTeNiell BBICIIUX Y4eOHBIX
3aBeneHnid P® (Teic. WenoBek) mo rojxaM. [Ipow3BecTH CriakMBaHHWE BPEMEHHOTO psiga C
HCIIOJIb30BAaHUEM SKCIIOHEHIIUAIBHOM CpETHEN, MPUHSB MapaMeTp CriiaKuBaHU a=0,1u
a = 0,3. Tlo pe3ynbraram pacyeToB ONPEAECIUTh, KAKOM U3 CTIIAXKEHHBIX BPEMEHHBIX PSI0B HOCUT
Oosee TIaIKUNA XapakTep.

T'oo | 1992 1993 1994 1995 1996 1997 1998 1999
ye | 2335 | 2399 | 2398 | 2619 | 261,8 | 268,7 | 260,7 | 298,6

JlaGoparopHasi NeS
Bovibop naunyuwezo euda mpenoa c nomowvio Excel

Jlna onpenenceHus mapaMeTpoB JUHEHMHOTO TPEHAA 10 METOLy HAMMEHBIINX KBaIpaTOB
UCTIONb3yeTcsl cTatuctuueckas GyHkuus JIMHEWH, nns onpeneneHuss SKCIOHEHLIUAIBHOTO

tpenna JIPPIIPHEJI. B xauecTBe He3aBHCHMOI MepeMeHHOM BhIcTymaeT Bpems [ =11,

B Excel nmunus Tperia MoxeT ObITh 100aBjIeHa B AMAarpaMMy ¢ 00JIaCTSIMH THCTOTPAMMBI
niu B rpaduk. [ 3Toro HeoOX0aAMMO:

— BBIJICJIMTH 00JIaCTh TUArpaMMbI; B TJIAaBHOM MEHIO BBIOpaTh /Juazpamma—»/Job6aeums uHuo
mpenoa,

— B MOSBUBIIEMCS AHAJIOTOBOM OKHE JIuHusi mpenoa BBIOpATh BUJ JIMHUW TPEHNA U 33]1aTh
COOTBETCTBYIOIIME TapameTphl. JIJIS IMOJMHOMHAIBHOTO TpPEHIAa HEOOXOIMMO 3aJ1aTh
CTETEeHb aMMPOKCHMHUPYIOIIETO MOJIMHOMA.

B xadecTBe AOMOJIHUTEIBPHON HH(POPMAIIMK Ha JHarpaMMe MOKHO OTOOPa3UTh ypaBHEHUE
perpeccun M 3HAYCHHE CPEIHEKBAJAPATUUYECKOTO OTKIOHEHHUS, YCTAHOBHUB COOTBETCTBYIOIIHE
dnaxku Ha 3aknanke [lapamempsl TMATOTOBOTO OKHA JIuHuUs mpenoa.

3agaua

Jlunamuka Bbimycka npoAaykKunu PUHISHANM XapakTepus3yeTcss JaHHBIMU (MIIH. JIOJII.),
NpeCTaBICHHBIMU B Ta0IHIIE.

T'ox Boinyck npoaykuuun T'ox Boinyck npoxykuuu
1961 1054 1979 11172




1962 1104 1980 14150
1963 1149 1981 14004
1964 1291 1982 13088
1965 1427 1983 12518
1966 1505 1984 13471
1967 1513 1985 13617
1968 1635 1986 16356
1969 1987 1987 20037
1970 2306 1988 21748
1971 2367 1989 23298
1972 2913 1990 26570
1973 3837 1991 23080
1974 5490 1992 23981
1975 5502 1993 23446
1976 6342 1994 29658
1977 7665 1995 39573
1978 8570 1996 38435

. IIpoBectu pacuer mapaMeTpoOB JIMHEWHOIO ¥ 3KCIIOHEHIIMAIBHOI'O TPEH/IOB.

o

[TocTponTs rpadmKu psiia JMHAMUKHI U TPEH/IOB.
. BpiOparp Haunmy4muii BUA TpeHAAa Ha OCHOBAaHMM I'paUuecKOro H300pakeHUs U
3Ha4YCHHS KOAPUIIMECHTA JeTEPMUHAIUH.



[Tpunoxenue 2
OueHovHbIe cpeACTBA ISl IPOBEAeHUS MPOMEKYTOYHOM aTTecTaAlun

a) IlnaHupyemble pe3yabTaTbl O00y4YeHHS] M OIleHOYHbIE CpeACTBAa /AJsi NPOBedeHHSs
NPOMEKYTOUYHOM aTTeCTALMHU:

K HNuaukarop
on
IOCTHIKEHUS OueHouYHbIE CPENCTBA
WHJUKaTopa
KOMIIETEHITHH

OIIK-1 CnocobeH NpuMeHSATh €CTECTBEHHOHAYYHbIE U OOIEHH)KEHEPHBIE 3HAHHS, METObI
MaTEMaTHUYECKOT0 aHaJIN3a U MOJIETIMPOBAHUS, TEOPETUYECKOTO U IKCIIEPUMEHTAILHOTO
UCCIIEIOBaHMS B TPOECCUOHATILHOM IEATEIbHOCTH

OIIK-1.1 Pemaer Ilepeuenv 6onpocos 01 n0O20MOBKU K 3aueny

CTaHJapTHBIC
po(ecCHOHATBHEL Uto Takoe perpecCMOHHbIN aHanu3?
e 3a1a4u ¢ | Uro noHumaeTcs mo napHoil perpeccueit?
IPUMEHEHUEM Onummre cyth TpagunmonHoro MHK s nuneitnoin
€CTECTBCHHOHAYYH IAPHOH PErpeccH.
BIX u | Uto Takoe «oreHka mapamerpa»? UeM oTiMyaroTCs
OOIIENHKEHEPHBIX «MCTUHHBIC» 3HAUYCHUS TAPAMETPOB PETPECCUU OT
3HaHUll, MeETOJOB UX OLEHOK?
MaTeEMaATHUUYECKOI'O YTto Takoe OCTaTKU B PErpeCCUOHHOM a”anu3ze?
aHAIN3a u | OnumuTe mpoueaypy IpOBepKH TUITOTE3bI.
MOJICIIUPOBAHU Yrto Takoe YPOBCHB I[OBG}pI/DI‘.7

Uto Takoe wuHTEepBaIbHBIN TmporHo3? Ilouemy

BO3HHUKACT HEOO0XOIMMOCTh MMOCTPOEHUS

TOYEYHBIX MPOTHO30B?

Kakoii Bug nmeeT cuctema HOpMaJlbHBIX YPaBHEHUN
METOJla HaMMEHbIIMX KBaJpaTOB B cliydyae
JUHENHON perpeccun?

I[To xakoit ¢dopmyne BBIYUCIACTCS JTUHEHHBIN
K03 PHULIKEHT MapHOI KOppensuuu?

Kak Bblumcnsiercss W 4YTO T1OKa3bIBa€T MHJIEKC
nerepmuHanuu? Kak  BblUMCIs€TCS M YTO
MOKA3bIBACT UHJIEKC JETEPMUHAILIUU?

Kaxk mpoBepsieTcst 3HaUMMOCTh YpaBHEHUSI pErPECCHH
U OTJETBHBIX KO3 PUIneHToB?

Kaxk cTtpoutcst noBepuTenbHbIN HHTEpBAJ IPOTHO32 B
ciy4dae JIMHEHHOU perpeccuun’?

Kak BBIUUCIIAIOTCS ¥ UTO TTOKA3bIBAIOT KO3 PHUIIHECHT
9JACTUYHOCTH O W CcpeaHuil  KodPPUIIMEHT
AMACTUYHOCTHU?

Ilpumep npaxmuuecxkoeo 3a0anus
1. Tloctpoute IHMHEHHYIO TMApHYIO MOJEIb
perpeccuu, OMUCHIBAIOIIYIO 3aBUCUMOCTh 3apa0OTHOMN
IUIAThI pabouero OT ero BO3pacra o
AKCIIEPUMEHTAILHBIM JJTAHHBIM.
2.Paccuurars ciienyronme noka3aTeian KadyecTBa
MOJIEJIA PErPECCUU:
- Kod(puIMeHT AeTepMUHAIINH;
- KO3 (UIIMEHT MHOKECTBEHHON KOPPEIISALIHH;
- CcpemHss KBaApaThueckas oOIMOKa ypaBHEHHS
perpeccuu;




Kon
WHUKATOpa

HNuaukarop
JOCTHOKEHUS
KOMIIETCHIINU

OneHouHble CpeICTBA

- omuOKa anmpoKCUMAITIH.
Crnenatpb BBIBOJIBI 110 KaXA0MY ITOKa3aTeIIIo.
IIpumep KomnieKcHo20 3a0aHus

1. Omnpenenure Bua GYHKOUH, HAWTYYIIAM
00pa3oM OINHUCHIBAIOIIECH 3aBUCUMOCTb PAacX0JI0B Ha
MOKYTIKY TPOJIOBOJIbCTBEHHBIX TOBapOB B OOIIMX
pacxonax (%) - y OT cpeAHeJHEeBHOH 3apaboTHOM
IJIaThl OJTHOTO paboTaromiero (pyd) — X Mo JTaHHBIM
CeMU TeppUuTopuil Ypanbckoro peruona 3a 199X r.
2. Jlna XapakTepUCTUKH 3aBHUCHUMOCTH y OT X
paccumTaiTe napaMeTpbl CIeIyIOmuX (yHKIIHIA:

*  JIMHEHUHOM;

*  CTENCHHOM;

*  [IOKa3aTeJILHOM;

*  paBHOCTOPOHHEH rUNepOOIIbI.

OneHnTe Kyt MOJEINb Yepe3 CPEIHIOI OLTHOKY
annpokcuManuu A u F-kputepuii @uiepa.

OIIK-1.2

Pemaer
pohecCHOHATBHBI
€ 3aJ1a4u C
MMPUMCHCHUCM
METOJIOB
TEOPETUYECCKOTO U
IKCIEPUMEHTAIHHO
T'0 HCCIICIOBAHUS

Ilepeuenv 6onpocos 01 no020mosKu K 3auemy

1. Yto 03HaAYaET MOHATHUE «KAYECTBEHHASI
MOJIENb perpeccuun’?

2. B kakoM ciyyae BEpHO COOTHOILIEHUE 7

3. Urto 03HavaeT BhICKa3bIBaHUE «TECHAS
JIMHEWHAs! CBS3b»?

4. Yro nmokassiBaeT KO3PGUIIUECHT IeTePMUHAITIN

paBHblii 0,757

Uto Takoe ommoOKa anmpoKCUMAaIIHH?

6. IlpuBenute mpuMep HENMUHEHHON perpeccuu

10 BKJIIOYAE€MbIM B HE€ 00BACHSIOIINM

MEPEMEHHBIM, HO JIMHEWHOU 110 OLEHUBAEMbIM

napaMmeTpam.

UTo 3HaYUT BHYTPEHHE JIMHEWHAs MOJIETb?

8. OmnwuumuTe, YTO 03HAYAET BHICKA3bIBAHUE
«(YHKIHS, HAMTYYIIAM 00pa3omM
OTHCHIBAIONIAs 3aBUCUMOCTD Y OT X»?

9. TIlepeuncnute Bce BHIBI MOJICIIEH,
HEJIMHEWHBIX OTHOCUTENIBHO: @) BKIII0YaeMBbIX
MIEPEMEHHBIX;, 0) OIEHUBACMBIX ITAPAMETPOB.

10. Kak npoBoauTcst 1oa00p JTUHEAPU3YIOMIETO
peoOpa3oBaHus ISl BHYTPEHHE HEIMHEHHBIX
moneen?

11. Ha3zoBute nokazareny KOppesisu,
UCIOJIb3YeMbI€ MTPH HETMHEHHBIX
COOTHOIICHUSX PacCMAaTPUBAEMbBIX ITPU3HAKOB.

12. Kakwue 3a1a4u peniaroTcst Mpy MOCTPOSHUN
YpaBHEHHUSI perpeccuu’?

13. Kakue TpeGoBaHUs MPEIBIBISIOTCS K
(dakTopam, BKIIFOUAEMBIM B YpaBHEHUE
perpeccun?

o

~




Kon
WHUKATOpa

HNunuxatop
JNOCTHKECHUS
KOMIIETCHIIUU

OneHouHble CpeICTBA

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,
25.

26.

27.

28.

29.

30.

31.

32.

Yto noHMMaeTcs no JIMHEMHON
MHOKECTBEHHOU perpeccueit?

Uewm oTnuyaroTcs CTaH1apTU30BAHHbBIC
KO2(DUITMEHTHI perpecCcuu OT

KO3 (PHUINEHTOB B €CTECTBEHHOM BHJIE?

Urto noka3bpIBaeT OTpULIATEIbHOE 3HAUCHHE
Kod(duUIreHTa 3MaCTHIHOCTH?

UeM oTauYaroTCs YaCTHBIN M OOIIMI KPUTEPUN
Oumepa?

Urto noHMMaeTcs MoJ KOJUTMHEAPHOCThIO U
MYJIbTHKOJUIMHEAPHOCTHIO (PaKTOPOB?

Kak nposepsiercs Hanuune KOJJTMHEApHOCTH U
MYJIBTUKOJINHEAPHOCTH?

Kakoii Bug uMeer cucteMa HOpMaJibHbIX
YpaBHEHUW METOJ]a HAUMEHBIIUX KBAJIpaTOB B
ciy4dae JJMHEMHOHN perpeccun?

ITo xako#t popmyIie BEIYUCISAETCS HHACKC
MHOKECTBEHHOU KOPpeun?

Kax BBIYMCIISIIOTCS MH]IEKC MHOKECTBEHHOU
JEeTEepPMUHAIIMN U CKOPPEKTUPOBAHHBIN UHIEKC
MHOECTBEHHOM JeTepMUHALINH?

Kak npoBepsieTcs 3HaUUMOCTb ypaBHEHHUS
perpeccuu 1 OTACIbHBIX KO PUIIHEHTOB?
Kak ctposrcs yacTHbIe ypaBHEHHS perpeccuu’?
Kax BbrUMCIISIIOTCSI CpeIHIE YaCTHBIE
KO2(DPUITUEHTHI TTaCTUIHOCTH?

UTto Takoe cTaHJapTU3UPOBAHHBIC
nepeMeHHbIe?

Kakoii BUJ1 ©MeeT ypaBHEHNE JTMHEWHOMN
perpeccuu B CTaHJapTU3UPOBAHHOM
Macmirade?

Y0 moHUMaeTCcs IO TOMOCKEIACTUYHOCTELIO?
Kak nposepsiercs runoresa o
TOMOCKEIACTUYHOCTH Psiia OCTaTKOB?

[Ipu kakux yCIOBHUSX CTPOUTCS YpaBHEHHUE
MHO>KECTBEHHO perpeccuul ¢ GUKTUBHBIMU
IIEPEMEHHBIMU?

Kak Tpakryrorcs koappuiimeHTs Mo1eu Ipu
(UKTUBHBIX TEPEMEHHBIX?

UYro Takoe J0BYyIIKA (UKTUBHBIX TEPEMEHHBIX
1 KaK 130exKaTh TAKOW CUTYyalluu TIPH
MOJICTTUPOBAHUU?

IIpumep npaxmuuecko2o 3a0aHus

Onpenenutbs  (akTopsl, (OPMHPOBABIINE  LEHY

KBapTHp B cTposumxcs gomax B Cankr-IlerepOypre B

1996 r. 1o naHHBIM O PBIHKE CTPOSLIETOCS KUJIbS B




Kon
WHUKATOpa

HNuaukarop
JOCTHOKEHUS

KOMIICTCHIIUHU

OneHouHble CpeICTBA

Cankr-IletepOypre (1mo cocrosHuio Ha nekadbpp 1996
T.)

CrenepupyiiTe  (UKTUBHYIO  IE€PEMEHHYIO ,
OTPAXKAIIIYI0 MECTOMOJOKEHUE KBapTUPBI u

MO3BOJIAIOIIYIO PA3ACIUTH BCIO COBOKYITHOCTH KBAPTHUP

Ha JBE TpPYNONbI: KBApTHPBl Ha CEBEpe ropoja
(ITpumopckuii palios, [IyBanoBo-O3epku,
I'paxxnanka) m ©Ha 1tore Tropoma (FOro-3aman,
Kpacnocensckuit  paiton).IlocTpoiite  ypaBHEHHE

perpeccuu, XapakTepHu3yrllee 3aBUCUMOCTD IIEHBI OT
Bcex (haKTOpOB, B IMHEHHON U CTETIEHHOU (hopMme.
JIN

CymiectByet LIEHaxX

PacroJI0KEHHBIX B CEBEPHOU U F0)KHOM dacTax CaHKT-

pasHuIla B KBapTHP,
[lerepOypra? SBmsiercs nu Hanmuuue OankoHA U
JIOJUKUM TPEUMYILIECTBOM KBapTUphl Ha pbiHKe? Kak
BBl O0BSCHHUTE 3TOT (hakT?

IIpumep KomnaexcHo2o 3a0aHus

I[lo 20 nmpennpusTUsIM  pETUOHA  ONPEAEIUTH
3aBUCUMOCTh BBIPDA0OOTKM MPOJAYKLUU Ha OJHOTO
paboTHuKa y (ThIC.py0.) OT BBOJA B JIEHCTBHE HOBBIX
OCHOBHBIX (QOoHIOB x, (% oT croumocTu (HOHIOB Ha

KOHEIl r0Jla) U OT YAEIHHOIo Beca pabO4YnX BBICOKOM
KBaJIM(pUKAMU B OOIIEHl YMCIEHHOCTH Pabouux x,

(%).

YK-9 Cnocoben npuHuMaTh 000CHOBAHHBIE S)KOHOMUYECKHE PEIICHUS B PA3JIMUHBIX
00JTaCTSIX )KU3HEICSITEITbHOCTH

VK-9.1

[ToHnmaer
PKOHOMUYECKHE
3aKOHBI, KATETOPUU U]
[TPUHIIMIIBI,
BO3MOYKHOCTHU 1704
MICII0JIb30BAHUS B
[Pa3TMYHBIX 00JACTSIX
PKU3HEESTEIbHOCTH

Ilepeuens 6onpocos 0na no020mosKu K 3auemy

1. Yrto Takoe ’3xoHomMuka? Kakue moaxomsl K
OTIPEICTICHUIO COACPIKAHNS SKOHOMHUKH BBI
3HaeTe?

2. B dem cocTouT 3KOHOMHYECKas! CYIIIHOCTh
OTHOIICHUH 00IIeCTBa U IPUPOIBI?

3. Kakoga poib yenmoBeka u kakue QyHKIIUA OH
BBIITOJIHSIET B 9KOHOMHKE?

4, Kakue ypoBHU SIKOHOMHYECKOTO aHAIH3a
BBIJICJISIIOT ucciaeaoBarenu? Uto uzydyaer
MHKPO-, MaKpO- 1 MEradKOHOMHUKA?

5. PackpoiiTe noHsTHE METO0JIOTHS
SKOHOMUYECKOW Hayku. Kakue mpuHIUMbI
JIeKaT B €€ OCHOBE?

6. JlaiiTe ompeneneHue IKOHOMUIECKOTO
3akoHa. Kakue S5KOHOMHYECKUE 3aKOHEI BbI
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3Haere? KakoBa ux poiib B X03511ICTBEHHON
XKHU3HU o011ecTa?
7. UYeM oTIMYAIOTCA YKOHOMHUYECKUE 3aKOHBI OT
FOPUANYECKUX ?
8. Ilepeuucnute U oxXapakTepu3yiHTe OCHOBHBIC
METO/Ibl SKOHOMHYECKOT0 aHaJIN3a.
9. Cdopmynupyiite moHsITHE COOCTBEHHOCTH KaK
SKOHOMHUYECKOM KaTeropuu.
Oxapakrepu3yiite Tpuaay IOPUITICCKIX TIPaB
COOCTBEHHOCTH.
UTo NOHMMAIOT TIOJT BIIaJICHUEM,
MOJIb30BAHUEM U PACTIOPSIKEHUEM?
B 1yem cocTouT 0COOEHHOCTH
LUMBUJIM3ALMOHHOTO TIOJIX0/Ia K aHATIU3Y
pa3BuTHs o0miecTBa?

10.
11.

12.

13.
IIpumep npaxmuueckoeo 3a0anus

B wmarasune B Teuenne 10 1gHEell DOACYMUTHIBAIHA
KOJMYECTBO MPOJAHHOIO TOBapa 3aJlaHHOro Buaa. B
pe3yibTare ObUIM MOIYYEHBI CIEAYIOre JaHHbIe: 12,
15, 16, 12, 17, 11, 15, 12, 10, 12
JIJ1st IOJIy4eHHOTO BapHAaIlMOHHOTO pPsijia ONPEACIIUTD:
e Pa3Mmax psna;

e CpenHee 3HAUYCHUE;
e Jlucniepcuro;
e CpeaHee KBaJIpaTUYECKOE OTKIOHEHHUE;

e Konddunment Bapuamnmu;
e Menuany;
e Mony.

VK-9.2

Mcnonb3yer
PKOHOMHYECKHE
BHAHUSA JJIs IPUHATHS]
000CHOBaHHBIX
PKOHOMHUYECKUX
[pereHuin B
[Pa3IUYHBIX 00JIACTSX
PKU3HECATEIIbHOCTH

Ilepeuens 6onpocos 01 N0O20MoOGKU K 3auemy

1. JaiiTe onpenencHre MOHATHS «TIOTPEOHOCTH.
[Tokaxute, B 4e€M COCTOUT OTIMYHE MEXITY
JIOJICKUMHU, MIPOU3BOJICTBEHHBIMHU u
oOmecTBeHHBIMU ~ TTOTpeOHOCTsIMU.  [Touemy
00IIeCTBEHHBIE TTOTPEOHOCTH HA3BIBAIOT TAKIKE
MOTPEOHOCTAMU TOCYAAPCTBEHHBIX OpPraHOB
Biactu?

2. Yrto Takoe «Omara»? JlaiiTe KimaccudpuKaIuio

Omar W OXapakTepu3yWTe UX CYIIHOCTE:
SKOHOMHYECKHE OJilara, HEIKOHOMHYECKHE
Omara; Omara BBICIIETO TMOpsAKa, Onara

HU3IIETO TIOPS/IKA; JOJTOBPEeMEHHBIC OJara,
HEJOJITOBPEMEHHBIE OJlara; 3anMO3aMeHseMbIe
(MM 3aMEHUTENM, WM KOHKYPUPYIOIIHE B
ynoTpebIeHun); B3aMMO/IOTIOTHSIEMbIE
(komrIeMeHTapHbIe) Ojara; HacTosIue Oara
u Oyayume Oiara; mpsiMble O6J1ara U KOCBEHHBIE
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Onara.

Uto Takoe kanurtan? [IpennpuHuMaTeIbCKUi
kanutan? CcyaHbli Kanutan?

Kakue onpenenenus pelHKa BbI 3HaeTe?
Kakwue ycnoBus He0OXOUMBI JUIS
(hopMHUPOBaHKS PHIHOYHBIX OTHOIICHH?

Kakue ¢pyHKIMH BRITIOTHSET PHIHOK B
skoHOMUKe? Mcxos u3 ananusa QyHKIui
PBIHKA, 0XapaKTepU3ynTe MO3UTUBHBIC U
HETaTUBHBIE YEPThI PhIHKA.

Yro Takoe koHKypeHMs? KakoBo ee mecto B
PBIHOYHOM YKOHOMHUKE?

Ha xakue Buabl nogpasaensercs
HECOBEpIICHHAs! KOHKYpEeHIUA?

Kakue opranuzanuoHabie (OpMbI MOHOTIOJHIA
BbI 3HaeTe?

Oxapakrepu3syiiTe Hauboee BaKHbIe OapbepHl,
KOTOpBIE€ CO3J]al0T MOHOIIOJINH, YTOOBI HE
JIONYCTUTH Ha PBIHOK (B OTPacib)
MMOTEHIMATbHBIX KOHKYPEHTOB

IIpumep KomnieKcHo20 3a0aHUs

[TpoBecTn MUHU HCCIEAOBAHKUE U TIOJTOTOBUTH OTYET
10 OJTHOM M3 MPEIOKEHHBIX TEM:

1.

o0~ W

oo

10.

11.

12.

Meroabl TPOTHO3UPOBAHUS HA OCHOBE
HEYETKUX BPEMEHHBIX PSIO0B.

UccnepoBanue 1 nporHo3upoBaHUe KayecTBa
TEKCTUWJIBHBIX MAaTEPHAIIOB" C 3JIEMEHTaMHU
CTaThbu

B3aumocBsi3u MHAEKCOB TOBapooOOpoTa
Bnustaue oOpa3oBaHus Ha 3apabOTHYIO TUIATY
[Ipobnema sxkoHOMUYECKOH Oe30macHOCTH PD
IIpuMepsl IPOTHO3UPOBAHUS
MaKpOIKOHOMUYECKHUX MOKa3aTesield Ha OCHOBE
SKOHOMETPUYECKUX MOJIEIIEH

Oo6omennbiit MHK: niennecoobpasnoctsb
npuMeHeHus Berancnenus B gretl- mpeamer
prognostic methods

MeTo MaKCUMATBHOTO TIPABIONOI00HUS.
MeTto MaKCUMaIbHOTO MTPABA0NOI00HUS.
BpemMennbie psabl 1 METOABI UX
MPOrHO3UPOBAHMS, TPUMEHEHUE MeTo1a S&P
Tectsl luxku-dDyiuiepa Ha IPOBEPKY HATUUMS
€IMHUYHBIX KOpHEWU. AITOpUTM Tecta [[uku-
Oymepa.

BaiiecoBbie METOIbI B S)KOHOMETPUKE




K HNuaukarop
on
JOCTHOKEHUS OueHouHbIE CpeCTBa
WMHJIUKaTopa
KOMIIETCHIINU

13. Mopenu 1 METO/IbI CEKbIOPUTH3AIII
0aHKOBCKHX aKTHBOB.

14. CucreMbl 5JKOHOMETPUUECKUX YPABHEHUH.
WNnentuduxanms.

0) Ilopsinox mpoBedeHUs] NMPOMEKYTOUYHOI aTTeCTALMM, MOKA3ATEJH M KPHUTEPUH

OLICHUBAHUS:

[TpomexyTouHas aTTecTanus 1o AUCIUILTNHE TPOBOIUTCS B (hopMe 3adeTa.

Ilokazamenu u Kpumepuu:
— Ha OYeHKY «3aumeHo» — OOYYaIOUINiACs MMOKA3bIBAECT BBHICOKUN YPOBEHb C(HOPMHUPOBAHHOCTH
KOMIIETEHIIHH, T.€. IPUHUMAET aKTUBHOE Y4acTHE B OOCYKJIEHUH, BIIAI€ET TEPMHUHOIOTUYECKIM
ammapaTroM, JIEMOHCTPUPYET 3HaHUS B OOJIACTH SKOHOMETPUYECKOTO MOJICTHPOBAHUS,
OCYIIECTBIISIET BEIOOP 3(pPEKTUBHOI MOJIeH, Ha OCHOBE MPOBEACHUS HEOOXOAUMBIX PACUeTOB U
ydeTa BCceX MPEICTaBICHHBIX B YCIOBUU TTOKa3aTeNel, IpaMOTHO 0OOCHOBBIBAET CBOE PEIICHUE H
bopmynupyeT HeoOXOJMMbIE BHIBOIBI.
— HA OYeHKY «He 3aumeHo» — Pe3ylbTaT OOydYeHUs HE JOCTHTHYT, OOYYaloNIHMiiCs HE MOMKET
NOKa3aTh 3HaHUS Ha YpOBHE BOCHPOHM3BEACHUS U 00bACHEHHS HH(OPMAIIMH, HE MOXKET IOKa3aTh
WHTEIUICKTYaJIbHbIC HABBIKM PEIICHUS TPOCTHIX 3a/1a4



