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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 u 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, TIPUMEHHUTEIIbHO 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  TUCHUIUIMHBI ~ HEOOXOMuUMBI  3HAaHUS  (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 TPUHATAS OOOCHOBAHHBIX
HSKOHOMHYECKUX PEICHU B pa3IMUHbIX 00JIACTSIX XKU3HEAEATEIbHOCTH
OIIK-1 CnocobeH MpUMEHSATh €CTECTBEHHOHAYYHbIE M OOIIECHH)KEHEPHBIC 3HAHUS, METOJbI
MaTeMaTHYeCKOr0 aHalu3a W MOJCIUPOBAHMs, 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 '
MOZEINPOBAHMS
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 HaGOpPATOpHBIX 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
ABHORHI 71a00paTOPHBIX OTHYET O YK-9.1,
yp pabor MPOXOXKACHUH YK-9.2
MIPOXOKJICHUE Moyt MOOK
moayist MOOK
HWroro no pazaeny 4/0,21 | 8/1,41 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 OO0ECNEYMBAIOT PA3BUTUE 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 auckyccuu, Case-study. JlaHHbIE TEXHOJOTMH OOECICUMBAIOT BBICOKUI
YpOBEHb YCBOEHUS CTYACHTAMU 3HAHUU, 2(PPEKTUBHOE U YCIEUIHOE OBJIAJICHHE YMEHHUSIMHU U
HaBbIKAMH B TpEAMETHOH o0yacTH, (OPMHUPYIOT I[O3HABATEIbHYIO TOTPEOHOCTH U
HEO00XO0UMOCTh JAbHENIEro 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: 07.06.2022).

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 ooparmienus: 07.06.2022).

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: 07.06.2022).

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 oopamienus: 07.06.2022).

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: 07.06.2022). - 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 oOpamenus: 07.06.2022). - MakpooowsekT. - Tekcr
3JIEKTPOHHBIN. - CBeienust qocTynHbl Takke Ha CD-ROM.

r) [IporpammHuoe obecnieuenue u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnneyenne

HaunmeHnoBaHme o

10 Ne norosopa CpoK neicTBUS JTUIEH3UU
MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional
7Zip CBOOOTHO 0OeccpoyuHO

IIpodeccnonanbHble 0a3bl JaHHBIX M HH(OPMaINMOHHBIE CIIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIKa

Mngopmannonnas cucrema - Exuroe URL: http://window.edu.ru/
OKHO JI0CTymna K HMHGOPMaIMOHHBIM
[Touckosas cuctema Akagemust Google
(Google Scholar)
HaunonansHas nHPOPMAIMOHHO-
aHanuTH4eckas cucrema — Poccuniickuii|URL: https://elibrary.ru/project_risc.asp
HNHACKC HAay4YHOI'O TUTUPOBAHUSA

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




9 MaTepuajIbHO-TeXHHYECKOe o0ecredeHue TUCIUIIHHBI (MOTYJIs1)

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

VY4yebHble  ayauTOpuM I NPOBEACHUS  3aHATUI  JIGKIMOHHOINO  THUMA -
CriermanusupoBaHHas (yueOHast) MeOenb (CTOIBI, CTYJIbs, 10CKa ayJJUTOPHAs ), MyJIbTUMEIUHHOE
obopynoBaHue (MPOEKTOP, KOMIBIOTEpP, SKpaH) IJIs MpEe3eHTAIMu y4eOHOro maTepualia Io
JMCLUTUINHE;

VYdeOHblE ayaUTOpPUH ISl TPOBEACHUS JTAOOPATOPHBIX 3aHSATHH, TPYIIOBBIX U
WHJVBHUyAJIbHBIX KOHCYJIbTAl[UM, TEKYIIETrO0 KOHTPOJII M IIPOMEKYTOYHOM aTTeCTalud -
Cnernmanu3upoBaHHas (yaeOHast) MeOenb (CTOJBI, CTYJNbsI, JOCKA ayAUTOPHAs), IePCOHAbHbBIC
KOMITBIOTCPEL OG’bGI[I/IHeHHBIe B JIOKAJBHBIEC CETU C BBIXOAOM B Internet u ¢ AOCTYIIOM B
JEKTPOHHYI0  MH(OPMAIIMOHHO-00pa30BaTEIbHYI0 CpEAy YHHUBEPCHUTETa, OCHAIICHHBIC
COBpPCMCHHBIMU MMPOTrpaMMHO-METOAUICCKUMU KOMILJICKCAMHA

AyauTopun Al cCaMOCTOSITETIbHOM padOThl (KOMITBIOTEPHBIE KJIACCHI; YHTAIBHBIC 3aJIbI
6ubmuorexn) - Cnenuanu3upoBaHHas (ydeOHas) MeOenb (CTOJBI, CTYJbs, I0CKa ayAUTOpHAs),
HepCOHAJIbHBIE KOMIBIOTEPHl OOBEAMHEHHBIE B JIOKAJbHBIE CETH C BhIXomoM B Internet u c
JOCTYIIOM B  DJJEKTPOHHYI0 HH(POPMAMOHHO-00pa30BaTENbHYI0 CpEly YHHUBEPCHTETA,
OCHAII[CHHBIE COBPEMEHHBIMH ITPOrPAMMHO-METOJMYECKHMHU KOMITJIEKCaMH

[Tomemienne i XpaHeHMS M NPO(UIAKTUYECKOTO OOCTYy)KMBaHUS  yueOHOTO
obopynoBanus - Mebenb (CTOJIbI, CTYJIbsI, CTEIUTAXKH JJISl XpaHEHUsT y4eOHO-HATTISTHBIX TTOCOOUH
U y4eOHO-METOJMUECKOM JOKYMEHTAIINH ), IEPCOHAIBHBIE KOMITBIOTEPHI.



[Mpuiaoxenne 1
Y4eOHOo-MeTOoqUYECKOE 0OOecTIiedeHHe CAaMOCTOATEIbHOM padoThl 00y4Yarommxcst
MOCTPOEHME MOJEJIA JIMHEWMHOW MAPHOM PETPECCUU
JlabopaTopnasi paGora Nel.
Buiuucnenue xoagppuyuenmos ypasnenus 1unetiHo 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).

TIuneiinas mapuas perpeccus: Y = a+ DX+ &

[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,
Jlnst TUHEHHBIX ypaBHEHUH PEIIaeTcs CAeIyIoIas 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 BBHIOOPOYHONM  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 3aBUCMMOCTH OT YHCIEHHOCTH pabOTaromux 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.
Pemenue.

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

Tabmuma 2
Ne y X Xy x2 y?
paiioHa
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 v v v 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. Jlng TpOBEpKM TPABWIBHOCTH TMOJYYEHHOIO YpPaBHEHHUS  BOCHOJB3YHTECH
cratucruaeckor Gpynkiueit JMHEWH Tabmuanoro npoueccopa Microsoft Excel, ans storo:

— BBIJICIIUTE UHTEPBAJ TYCCK, COACPKAIIMN 2 CTOIOIA U 5 CTPOK;
— BcraBbre Qynkumio JIMHEMH, 3anaiite 3HaueHMe KOHCTaHTHI M CTATHCTHKH DAaBHBIMH
eAVHHULIE.
— BBeauTe GopMyny Kak (GopMylTy MaccuwBa, ISl Yero HaXMUTE KiaBuiny F2 a 3arem
komOuHanumto knasum Ctrl+Shift+Enter.
B rtabmume 3. mokazaHO, B KakOM TMOPSAKE BO3BPAIIACTCS JIOMOJHUTEIbHAS
perpeccoHHas CTaTUCTHKA.

Tabmuma 3
b a
Sep S€a
r2 sey
F df
SSpez_ SSOCWI.

JlabopaTopHasi paGora Ne2.
Buiuucnenue kosghguyuenma koppensiyuu u cpeoHel ouwubKy annpoKcumMayuu
TecHOTY CBsI3M M3ydaeMbIX SIBJICHUN OLICHUBACT JHMHEHHBbIA KOI(P(PHUUUMEHT nmapHoi
Koppeaauuu rxy:

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

Xy ,
o, 0,0, 0,0,




e 0, =\VX" =X, o, =4y —Y

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

PaBeHcTBO KO3 dUIMEHTa HYIIO CBUAETEIBCTBYET 00 OTCYTCTBHM JIMHEHHOM CBSI3H.
PaBencTBo ko3¢ dunmenta -1 wim +1 mokassiBacT HaIMUME (YHKIIMOHATBHON 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 COIMPOBOXKIACTCS 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 onpenensier kKod¢gduuueHT (MHAEKC)
JeTePMHUHAIMN, & TAKXKE CPEAHAA OIMOKA 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 BIMSHHS Ha 3aBUCHMYIO IIEPEMEHHYIO, 10 1, KOrja N3MEHEeHUs 3aBHCUMOM
HepeMEHHOH Y TIOTHOCTBIO OOBSICHUMBI BIUSIHAEM (DaKTOPOB MOJIEIH.

DyHKIMOHAJIbHAS CBSI3b BOZHUKAET MPU 3HAYEHUHU paBHOM 1, a orcyTcTBuUE cBs3H - 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 ommMoKa annmpoOKCHMALMM - CPEJHEE OTKJIOHEHHE PACUETHBIX 3HAUCHHH OT
(aKTHUECKUX:

N _1 _y—)7_ 0
A—nZA nz‘ ; 100% .

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

OnpenenuM JTUHEHHBIH KO3(PQOUIIMEHT TapHOW KOPPENIAIMHH W CPEAHIO OIIHOKY
aTnMPOKCHUMAIINH JIJIs1 YPAaBHEHHS TIAPHOW perpeccuu, moirydeHHoro B JlaboparopHoit padote Nel.



Pemenne.

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

Tabnwura 4
Ne y X y -
paiioHa

1 4 3
4 3

2 8 6
1 2

3 1 8
2,9 1

4 2 1
0,8 8,3

5 1 2
55 0,2

6 2 2
8,8 3,1

7 3 3
7,5 9

8 4 4
8,7 9,1

9 6 6
8,6 0,1

10 1 7
04,6 4,2

11 9 7
0,5 9

12 8 9
8,3 5

13 1 1
32,4 06

14 1 1
22 12,2

15 9 1
9,1 15

16 1 1
44,2 25,1

17 1 1
50,6 32

18 1 1
56,1 49

19 2 1
09,5 57

20 3 2
42,9 82

HUr

oro
Cp y X
eqHHne

JHAYCHUSA




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

3. CaenaiitTe BBIBO/IBI O TECHOTE CBSI3U M 00 OLIEHKE KauecTBa MOCTPOSHHON MOIEIIH.
JlaGoparopHasi padora Ne3.
Oyenka 3Havyumocmu ypaeneHus pecpeccuu ¢ nomowvro F-kpumepus @uwepa

F-xputepuii @umiepa 3akiroyaeTcsi B NPOBEPKE TMIOTE3bl /Ho O CTaTUCTUYECKON
HE3HAUYMMOCTHU ypaBHEHU perpeccuu. Jlisi 3TOro BhINOJIHAETCS CpaBHEHHE (PAKTUUECKOTO Fgaim
U KpUTHIECKOTO (TabauaHOr0) Fus, 3HaueHut F-kputepus duriepa.

Fpaxm OTpenensercs U3 COOTHOILIEHUS 3HauYeHUN (aKTOPHON M OCTATOYHOM NHCIIEPCHI,
pacCUMTaHHBIX Ha OJHY CTENEHb CBOOOIBI:

F akm. — ~ = ’
’ (y-9? 1-rZ m )
n-m-1

r7e N — 9KCII0 €MHUIl COBOKYITHOCTH; M — YHCIIO MTApaMETPOB TPH MEPEMEHHBIX (JITsT JTMHEHHOM
perpeccuu m = 1).

FTaGH — MakKCUMaJIbHO BO3MOXXHOC 3HAYCHUC KPpUTCPUA 1104 BJIIMAHUCM C.Hy‘-IaﬁHBIX
dbaxTopoB npu creneHsx cBoooabl K1 = m, ko = n —m — 1 (mis nmuueitHoi perpeccun m = 1) u
YPOBHE 3HAYUMOCTH O,

YpoBeHb 3HAYMMOCTH 0L — BEPOSTHOCTh OTBEPrHYTh IPABUIIBHYIO TUTIOTE3Y IIPU YCIOBUH,
410 OHa BepHa. OOBIYHO BennunHa o npuHumaercs pasroi 0,05 wnum 0,01.

Eciu Fiasn < Fpaxm, TO Ho - TUIIOTE3a O CIIy4aliHOM IPUPO/IE OLIEHUBAEMBIX XapaKTEPUCTUK
OTKJIOHSIETCS M IIPU3HAETCA UX CTaTUCTUYECKasi 3HAUUMOCTh ¥ HaJleXKHOCTb. Eciut Fuasn > Feparm,
TO TUIOTE3a o HE OTKIIOHAETCS U IPU3HACTCS CTATUCTUYECKAsT HE3HAYUMOCTD, HEHAJEKHOCTh
YPaBHEHUs PETPECCHUH.

3agaua

Onpenenum F-xputepuii ®uinepa Ay ypaBHEHUS NApHON pPErpeccuu, MOJIYyYEHHOIO B
JlaGopatopHoii pabote Nel.

Pemenmne.

1. Paccuuraiite Fgpuon 0 Gopmysie 3 u cpaBHUTE MOTYYCHHOE 3HAYCHHE CO 3HAUYCHUEM,
paccuntanHbeM ¢ nomornbio Gynkiun JINMHEWH B JIabopaTopHoit paboTeNel.

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



3. CpaBHuTe nostydeHHble 3HA4€HUS Fuagi U Fpawm, CACTANTE BBIBOA O CYLIECTBEHHOCTU
CBSI3U.

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

J1si  OLEHKM CTATHCTHYECKOH 3HAYMMOCTH KOI(p(PHUHEHTOB perpeccud H
KOppeJslul paccuuTeiBatoTCs t-kpuTepuii CThIOEHTAa U [10BEPHUTEIbHbIC HHTEPBAJIBI
Ka)XJI0r0 13 MokKaszareiiei. Berasuraercs runoresa Ho o ciiyyalHOW PUPOJIE MOKa3aTeleu, T.€. 0
HE3HAYUMOM HUX OTIMYMU OT Hynd. OleHKa 3HauYuMOCTH KO3(Q(UIMEHTOB pErpeccud U
Koppesiiui ¢ noMoibio t-kputepuss CTbIOAEHTAa NPOBOAUTCS IIYTEM CONOCTABIEHUS HX
3HaYeHUH C BETMUMHON CITy4aifHOH OmmOKu:

tb—_; t =—, tr_ . (4)

CayuaiiHble OIIUOKHM TTApaMETPOB JIMHEHHOW perpeccuu u KodppuimenTa Koppesiuu
OTIPENIETSAIOTCS TT0 (hopMyIaM:

2-90%1n-2) _

D (x-%?
dDy-907 DX o2 RS s DX
ocm. 2 2 -

Se, = ' = oem. T 1

2
S ocm. _ Socm. .

S %7 o’ ©)

sey

7)

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

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

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

Ecnut thao: < tpaxm WA tpam < - tmass, TO Ho OTKIOHSIETCS, T.C. @, D U Ixy HE CilydaitHO
OTJMYAIOTCS OT HYISI W C(OPMUPOBAIUCH IO/ BIMSHUEM CHUCTEMAaTHUYECKU JEHCTBYIOIIETO
daxTopa X.

Ecmu twaer > tpam Wk tpaxm > - tmaer, TO THIIOTE3a Ho HE OTKIIOHSAETCS M NPU3HAECTCS
ciydaiiHast mpupoia OopMHUPOBaHUS a, D HITH Iyy.

3agaua

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

Pemenmne.

1. IlpumuTe runotesy Ho o cTaTucTHYECKH HE3HAYMMOM OTIIMYMH TTOKa3arteseil oT Hys a
=b= Mxy = 0.



2. PaccunraiiTe BEIMYMHBI CTy4alHBIX OMIMOOK, UCTIONB3Ys hopMyisl 4, 5, 6, 7. CpaBHUTE
MOJIYYCHHBIC 3HAYCHUSI CO 3HAYCHHSIMH, pacCUMTaHHBIMH ¢ momoimisio ¢yaknun JIMHEWH B
JlabGopaTtopHnoii padoreNel.

3. Onpenenure tras: IpH 3aaHHOM ypoBHE 3HaYMMOCTH o = 0,05 1 cTenenpo cB00OIbI K2
=n-m- 1 (IIpunosrcenue 2). Kputrueckoe 3HaUCHUE TAKKE MOKHO HAMTH C MOMOIIBIO GYHKIIUN
Excel CThFOIPACIIObP.

4. CpaBHUTE NOJYYEHHBbIE 3HAYEHUS Umaor U lpaxm, CHENANTE BBIBOJ O CTATUCTUYECKOM
3HAYUMOCTH TTapaMETPOB PErPECCHH.

JlabGoparopHasi padora NeS.
Pacuem oosepumenvHvix unmepsanos

3amMeTuM, 4TO BCE OIICHKM, NMPHUBEACHHBIC PAaHEE, OMPEICISAIOTCS OJHHM YHUCIOM, T.C.
SIBJISTFOTCSI TOYEYHBIMH. [Ipu Manmbix oObeMax BBHIOOPKU TOUEYHAsI OLIEHKA MOXKET MPHBOJIUTH K
OOJBIIMM OIMOKAM M 3HAYMTENIBHO OTJIMYAThCS OT OIEHWBAEMOro MmapaMeTpa. boyee mmupokoe
MPUMEHEHHE TOMYYWJI METOJl JOBEPHUTEINbHBIX HHTEPBAIOB, pa3pa0OTaHHBIM aMEpHKAHCKUM
cratuctukoM O. Helfimanom.

Takum o00pa3oM, pacCUMTaHHBIC 3HAUCHHS IOKa3zaTenedl (KodpuIMenTsl a, b, Iyy)
SIBIISIFOTCS] TPUOJIMKEHHBIMHU, TTOJTYYCHHBIMUA Ha OCHOBE UMEIOIMXCS BHIOOPOUHBIX MaHHBIX. Jl7st
OLICHKHU TOTO, HACKOJBKO TOYHBIC 3HAYCHHU MTOKA3aTelIed MOTYT OTJINYAThCS OT PACCYUTAHHBIX,
OCYILIECTBIISIETCSI [TOCTPOEHHME JIOBEPUTEIBHBIX HHTEpBaJIOB. JlOBEpUTENbHbIE HNHTEPBAJIbI
ONPEACIAIOT INpPEAEbl, B KOTOPBIX JIEKAaT TOYHBIC 3HAYCHUS OIPEACIAEMBIX IOKa3aTeleu ¢
3aIaHHON CTEINEHBIO YBEPEHHOCTH, COOTBETCTBYIOILIEH 3aJaHHOMY YPOBHIO 3Ha4YUMOCTH O. IIpu
MOCTPOCHUH 3KOHOMETPUYECKUX PErPECCHOHHBIX MOJIENIEH JOBEPUTEIbHBIE HHTEPBAJIBI OOBIYHO

ONPEACNSIOT JUIsl IByX YPOBHEW 3HAUMMOCTH - O = 0,05 u a=0,01. Coorsercreenno
TOBOPAT O S5-TMIPOIIEHTOHOM YPOBHE 3HAYUMOCTH WUIU 00 |-POLIEHTHOM YPOBHE 3HAYUMOCTH.

JloBepuTenbHble MHTEPBAJIBI (YPOBHU JIOBEPHS) MPU ATOM OYIyT pPaBHBI 1-a=095 u

1—a =0,99 . Coorserctrenno TOBOPAT O 95-mpOIEHTHOM WM O 99-TIPOLIEHTHOM YpPOBHE

nosepust (HagexHocTh). [loqyepkaeM, 9TO YeM MEHBIIIE YPOBEHb 3HAUMMOCTH (0OOJIBIIIE YPOBEHD
JIOBEpHsi), TeM IIIHPE COOTBETCTBYIONIMI JOBEPUTEIbHBI HHTEpBald (IPH MPOYHUX PABHBIX
YCJIOBHSIX).

Jlns pacyera JOBEpUTEIBHBIX HHTEPBAJIOB /IS ApaMeTpOB a U D ypaBHEHHUs TMHEHHOMN
perpeccuu onpezensieM MnpeneibHyIo OMUOKy A st KaXI0To MoKa3aTess:

Aa =t -Se,; Ab=t, - -S€,. (8)

maoi. ar

Bennuuna {46, ipeactarisier cobor TabmuyHoe 3HaueHue t-kpurepus CThIOACHTA MO
BIIMSTHUEM CITY4aiiHBIX ()aKTOPOB TPH CTETIEHH CBOOOIBI K = N—2 ¥ 3a]aHHOM YpOBHE 3HAYHMOCTH
ol.

DopMyIsl Ul pacyeTa JOBEPUTEIBHBIX HHTEPBAJIOB UMEIOT CIICAYIOIIUN BUL:

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

=b £ Ab; =b— Ab; =b+ Ab.
Vo =DEAD 7y, r b ©)

Ecmu B T'paHUILlbl JOBCPUTCIILHOTO MHTCPBAJla IMONaAgacT HOJIb, T. €. HWXXHAA I'paHUIA
OTpULaTcibHa, a BEPXHAA IMOJIOXKUTEIIbHA, TO OIICHHBAEMBbIH nmapaMeTp NMPHUHUMACTCA HYJICBBIM,
TaK KaK OH HC MOXET OAHOBPEMCHHO ITPUHHUMATH U IMOJIOKUTCIBHOC, U OTPULATCIIBHOC 3HAUCHUA.



3agaua

PaccuntaeM J0BepUTEIbHBIN HHTEPBAT st KOADDUIIMEHTOB a U D, 3HAUCHHS KOTOPBIX
HaineHsl B JlaboparopHoii padoreNel.

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

2. OnpeaenuTe TOBEPUTEIbHBIC HHTEPBAIBI I KO3PHUIHEHTOB &, b mo dopmyse 9 u
3aITUIINTE MTOJTyYE€HHBIE TPAHUIIBI JOBEPUTEIBHBIX HHTEPBAJIOB.

JlabGoparopHasi padora Ne6.

Toueunwiii u uHMeEpPBANLHLLL NPOCHO3 NO YPAGHEHUIO TUHEUHOU pecpeccuu

ToueuHbIil TPOrHO3 3aKI0YAETCA B MOJYYEHUU MPOTHO3HOTO 3HAYEHHUS yp , KoTOopoe

OTIpEIeNAeTCs yTeM MO/ICTAHOBKHY B ypasHenue perpeccrm: [11Yy = @ + DX

COOTBETCTBYIOLIETO (IIPOTHO3HOT0) 3HAUCHUS X p: Y p a+b-x p-

WHuTepBanbHblii MPOTHO3 3aKIOYAETCsl B IOCTPOSCHUHM JOBEPUTEIBHOTO HMHTEpBaa
NpOTHO3a, T. €. HIDKHEH M BEpPXHEW TPAHUI] Vpmin, Vpmax MHTEPBANA, COAEPIKAIIETO TOYHYIO
BEJIMUYMHY JJISI IPOTHO3HOTO 3HAYCHUS Yp (Vpmin< Yp< Ypmax). JlOBEpUTENBHBII HHTEpBaI BCeraa
OTIpEZIeTsIETCSl C 33/JaHHOH BEPOSTHOCTHIO (CTENEHBIO YBEPEHHOCTH), COOTBETCTBYIOIIEH
NPUHATOMY 3HaYCHUIO YPOBHS 3HAYMMOCTH QL.

[IpenBapuTenbHO BBIYUCIAETCS CTaHAApTHAs OMIMOKa MPOTHO3a m)”/p )

N2
X, — X
m, =o -1+1+(p )

Yp ocm. n Z (X _ X)Z , (10)

3aTeM CTpPOUTCS JOBEPUTENbHBI HMHTEpPBAJ NPOTHO3a, T. €. OMPENCNSIOTCS HUKHSISA

Y ypmin 1 BEPXHSA Y 9pmax I'paHUIbl MHTEPBajla IIPOTHO3a:

" = \/ —AA . " = Y —|—A,\
Yomin yp Yp o Yo max yp Yp -

Ay =t

rae yp mg

maon. "y,

3agaua

BbImoaHUM MPOTHO3 03KHUIAaEMBIX 00BEMOB MPOJAXK Y MPU MIPOrHO3HOM 3HAUEHUU 3aTpaT
Ha pekiamy x, cocraBistomeM 107% ot cpenHero ypoBHs. OLIEHHMM TOYHOCTH IPOTHO3a,
paccurTaB OMIMOKY MPOTHO3a U €T0 IOBEPUTEITHHBIN HHTEPBAI.

Pemenmne.



1. Paccunraiite mporrosHoe 3Haucane X p , @ 3aT€M POrHO3HOE 3HAYEHHE y p .

2. PaccuuTaiite omubKy nporunosa 1o gopmyie 10.

3. [ToctpoliTe nOBEpUTENBHBINA HHTEPBAJ IPOTHO3a, CIEIAUTE BBIBOJBI O HAJIEKHOCTH
MPOTHO3A.
JlabGoparopHasi padora Ne7.

Pacuem xoagpduyuenma snacmuunocmu

B 3KOHOMHYECKHX HCCIIEOBaHUSIX IMUPOKOE MPUMEHEHHWE HAaXOIHWT TAaKOHM IMOKa3aTelb,
KaK KO3 PUITMEHT 2JIaCTUYHOCTH, BBIYUCIISIEMBIH TI0 (hopmyiie:

D=1
y

KoadduimeHT 31acTHYHOCTH MOKa3bIBAET HAa CKOJIBKO MPOIIEHTOB U3MEHUTCS PE3yJIbTaT
vy npu u3MeHeHuu ¢akropa x Ha 1 % OT CBOEr0o HOMHUHAJIBHOTO 3HAYECHHUS.

Jlnst muHeHOU perpeccun Kod(PHUITMEHT 2IaCTUYHOCTH PaBeH:

9=b2
y

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

D =f(X)

Il
o
< | i

< | >

Cpennunit k03(pGUIMEHT >TaCTHYHOCTH ) TIOKAa3bIBAET, HA CKOJBKO IIPOIIEHTOB B
CPEIHEM I10 COBOKYITHOCTH U3MEHUTCS PE3YJIbTAT ¥ OT CBOEH CpEeAHEN BETUUNHBI IPU U3MEHEHNU
¢axTopa x Ha 1 % OT CBOETO CpEAHETO 3HAYCHUSI.

3agaua
Paccuntaem KO3 PHUIHMEHT 3TaCTUYHOCTU U CpeHUN KOI((PUIIMEHT TaCTUYHOCTH.

Pemenue.

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

2. CrenaiiTe BHIBO/IBI 00 U3MEHEHHUH Y TIPY M3MEHEHUH (DaKTOpa X.
KoHTpoJibHBIE BONIPOCHI:

1. Yro moHMMaeTcs oj MapHoM perpeccuei?

2. Kakoli Bu UMeeT cucTeMa HOpMaJIbHBIX YPaBHEHHUI METO/1a HAMMEHBIINX KBaIpaToOB B Cllydae
JUHENHON perpeccun?

3. Ilo xakoii popMyse BeIUMCISACTCS JIMHEHHBIN KO GUIIMEHT TapHON KOppesiiun?
4. Kak BBIYUCIISIETCS U YTO MOKA3bIBACT UHACKC AETEPMUHALINH?
5. Kak mpoBepsieTcsi 3Ha4uMOCTh YPaBHEHHS PETPECCUU U OTIEIBHBIX KOA(DPUImeHToB?

6. Kak cTpouTtcsi JOBEpUTEIbHBIA HHTEPBAJ IPOTHO3a B CiIy4Yae JIMHEHHON perpeccuun?



7. Kak BBIUMCIAIOTCS M UYTO TOKa3bIBAIOT KOX(PQPHUIMEHT 3JIACTUYHOCTH O M CpEeIHUM

KO3 (PUIMEHT >IacTHIHOCTH O ?

IOCTPOEHUE MOJIEJIA MHOXECTBEHHOM JINHEMHOM PETPECCUN
JlabGoparopuasi padora Nel.
Ombop paxmopos 0151 NOCMPOeHUs MHONCECMBEHHOU TUHEUHOU 3A8UCUMOCTIU
U OYeHKa cmeneHu KOATUHeApHOCU U MYTbMUKOITUHEAPHOCMU PeSPeccopos

MHo:xkecTBeHHAasi JIMHeiiHasi perpeccusi — YypaBHEHHE CBSI3U C HECKOJIBKUMH
HE3aBUCHMBIMH ITE€PEMEHHBIMU:

y=by +b X, +byX, +...+ D X, + €, (1)
rae y — 3aBucuMasi (0OBsICHAEeMasl, YHIOTEHHAsI) — PErpeccany; Xi, Xo, , Xm — He3aBHUCHUMBIE
(0OBSICHSIFOIINE, DK30TCHHBIC) TEPEMEHHBIE — PETPEecCcOphl, & — CIIy4ailHas COCTaBISIOIAs
MOJIEIH.

3aBucuMocth (1) BO MHOTHX Ciydasx JJOBOJIBHO XOPOIIO OTPAXAeT CIOXKUBIINECS
HKOHOMHYECKUE B3aUMOCBs3H. VcxomHast MHPOpMAIUs Ui MOCTPOCHUS JaHHOM 3aBUCHUMOCTH
0OBIYHO 33a€TCs B BUJE HEKOTOPOH TaOJIUIIBL.

Ne DakTOpPbI, 1JI51 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

CHG,Z[yGT OMNpCACIMTL BCC JIM MCPECMCHHLIC CICAYCT BKJIIHOYATh B YPAaBHCHHUC WJIM CCTb
NIepEMEHHBIE, KOTOPBIE CYIIIECTBEHHO HE BIHSIOT Ha BETMYUHY Y M KX HEIeNIeCO00pa3HO BKIIOYATh
B (1). B mepBoM ciyuae p = m, Bo BTopoMm pP< m.

Jns  pemieHWs 3TOTO BOIMPOCAa YacTO HCIIONB3YEeTCs TaONWIa, COCTABICHHAs W3
KOX((UIIMEHTOB MAPHON KOPPENALUU. DIEMEHTaMU TaKOW TaOIUIIBI SBISIOTCS KOAPDUITUSHTHI
HapHOW KOppesuu uis Bcex M ¢gaxkTopoB. Tabnuma numeer BUL:

y X1 X2 Xm
Y . "y ryxz ryxm
X1 rxly 1 r-xlxz rxlxm
X2 ery rxle 1 rx2xm
xn er y rmel er X2 !
B kiieTkax TaOnuIbl 3anucanbl mapHbie KO3GOUUMEHTBI KOppensuuy, Hanpumep, lyx -

napHbId K03 PUIIMEHT KOPPEIAIUN MEXTy IEPEeMEHHBIMH X2 H X1.



Koadpdunuents rij U rji , a Take I

iy v

rij COBIIaAAar0T, TaK KaK TCCHOTA CBsA3HU

MEXly IEpEMEHHBIMU Y U Xj TaKasl e, KaKk MeX]ly IepeMEHHBIMU Xj U Y, aHAJIOTUYHO IS Xj U Xi.

[TosTomy Tabnuily 3amUCHIBAIOT B YHPOIIEHHONH CUMMETpHYHOU (opme (TpeyrojbHas

dopma).
y X1 X2 Xm
y ' Fyx, Fyx, My
X o . My, %, Iy, x,,
X2 B B . er Xm
n _ _ _ 1

[To manHBIM TakoW TaOIHUIIBI MOKHO MPUMEPHO OLEHUTH, Kakue (aKTOPhI CYIIECTBEHHO
BJIMSIFOT Ha TIEPEMEHHYIO Y, a KaKue — HECYIIECTBECHHO, a TAK)KE BBISIBUTH 3aBHCUMOCTH MEXKIY
dakTopamu.

Ecnmu BenmnunHa kodduuMeHTa MapHOM Koppensauuu MexXAay Y Hu Xj Mama, To
Helenecoo0pa3Ho BKIOYATh GakTtop Xj B ypaBHeHue (1). Boicokoe 3HaueHune ko3¢ duimnenta
NApHOM KOPPEJALMU MEXAY Xi U Xj, IOKa3bIBa€T UX TECHYIO KOPPEIALMOHHYIO CBsI3b. CunTaercs,
YTO JIBe TIEPEMEHHBIC Xj U Xj SIBHO KOJUIMHEAPHBI, T.€. HAXOIATCS MEXIY COOOH B JIIMHEHHOM

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

Ipyra U OAVH M3 HUX PEKOMEHAYETCS HCKIIOUMTBL M3 perpeccuu. IIpeamoureHue mpu 3Tom
oTmaercs He (pakTopy, 6oJiee TECHO CBA3aHHOMY C PE3yJbTaToOM, a TOMY (PaKkTopy, KOTOPBINA MpH
JIOCTATOYHO 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 MIJIM UX COCTABHBIX YacTeH, a TaKKe XapaKTEPU3YIOIIUE OJIUH U TOT XKe
(dakTop, BBIPAKEHHBIH B Pa3NUYHBIX €JUHHULAX HW3MEPEHUs, Hampumep, aOCONIOTHBIX U
OTHOCUTCIIbHBbIX.

[lo BennumHe mMapHbIX KO3(PPHUIMEHTOB KOPPEIALMH OOHAPYKMUBACTCS JIUILIL SBHAS
Koppemsanus (akropoB. HamOonbimme TpyIHOCTH BO3HMKAIOT TIPH M)IbIMUKOLIUHEAPHOCTIU
¢daxTopoB. [l OLEHKHM MYJIbTHKOUIMHEAPHOCTH (DaKTOPOB UCIONB3YETCS onpeoenumens

Mampuybl NAPHLIX KOIPDuYUueHmos mexnrc@akmopHou Kopperiyuu DET | R| .

r T
%1 X2 X1 Xm

DET|R|= N T - T,

rxmxl erX2

Uem O6mmke xk 0 onpenenuTenb MaTPHUIbl MEX(PAKTOPHON KOPPEISALNHA, TEM CHUIIbHEe
MYJIbTUKOJIIMHEAPHOCTH (DAKTOPOB U HEHAJIE)KHEE Pe3yIbTaThl MHOXKECTBEHHOMU perpeccuu. 1
Ha000poT, 4yeM Oimke K 1 onpenenuTens MaTpUIIbl MeK()AKTOPHONU KOPPENSILIMU, TEM MEHbIIIE
MYJIbTUKOJITMHEAPHOCTH (PAKTOPOB.

3agaua



Tpebyercsi MOCTPOUTH CTATUCTHUYECKYIO 3aBHCHMOCTH CTOMMOCTH KBapTHUPBI OT Tpex
(GhakTOpOB B BUE MHOXKECTBEHHOW perpeccuu (Tadmn. 1). s mocTpoeHus MOJENH, B MEPBYIO
ouepenlb, HEOOXOAUMO TMPOBECTH OTOOP (PAKTOPOB M OILECHUTH CTENCHb KOJTMHEAPHOCTH
perpeccopos.

Pemenue.

1. Paccuwmraiite ko3pdunmeHTsl mnapHOW Koppensuuu. I[IpoBepbTe MNPaBUIBLHOCTH
pacueToB ¢ nomoibto craructuueckoi ¢pynkuun KOPPEJI snexTpoHHOM TabmuibI
Microsoft Excel.

2. Ilo monmy4eHHBIM 3HAYEHUSM MAPHBIX KOA(PPHUIMEHTOB KOPPEISALMH OTOepUTE
HauOoJiee cymecTBeHHbIE PakToOps 11t ypaBHeHUs (1).

3. TlpomepbTe (hakTOPHI HA KOJUTMHEAPHOCTh U MYIbTUKOJLTUHEAPHOCTD.
4. Cpemalite BBIBOIEBL.
Tabmmma 1.
HcxonmHaple manHbBIC 3a0a4H
paccTodHue
CTOUMOCTbL O6IJ.|,aFI , Xunaa 110 MeTpo,
Ne nam. KBaptpbl, [nnowagb, m*| nnowianb,
2, MWHY'T
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 pe2peccuul

[l onieHKH napameTpoB ypaBHEHUS! MHOXKECTBEHHOU JINHEWHOU PErpecCUM NMPUMEHSIOT
MeToa HauMeHbuX kBaaparos (MHK).



Jns nTUHENHBIX YpaBHEHHMM W HEJIMHEMHBIX YPAaBHEHUM, NPUBOJMUMBIX K JIMHEHHBIM,
CTPOUTCS CIENYIOIIAs CUCTEMA HOPMAJIBHBIX YPaBHEHUH, PEIIEHUE KOTOPOU IIO3BOJISAET ITOJIYYHUTh
OLICHKH [1apaMETPOB PErPECCUH, B YACTHOCTHU 11 ypaBHeHus (1):

zzy:ﬂm0+qzzxy+mzzx2+m+bm§:xw
Zyxl:bOZx1+b12x12+b22x1x2+...+bm2xmx1, .
Zyxm :bOme +b12X1Xp +b22“x2xm +...+bm2x§1.

OI[HI/IM H3 MCTOJOB IJId €€ PCHICHUS ABJISICTCA MCTOJ OHpCHGHHTGHGﬁI

Ab0 . Abl . Abm .
bp=—2; b==21; b,=—""0;
A A A
JEDXID NIy
2
SR xSk
A
roe ... — ONPCACIUTEIb CUCTCMBI,
o Dt 3t 35
Abo ) Abl yeees Abm — YaCTHBIC OIIPEACIUTEIN; KOTOPBLIE IMOIYYaIOTCS IIYTEM 3aMEHBI

COOTBCTCTBYIOH_IGI‘O CTO.H6I_[a ManI/ILIBI OHpe,Z[GHI/ITG.HH CUCTCMbI TaHHBIMHU HCBOﬁ YaCTUu CUCTCMBI.
3agaua

1. PaccuuraiiTe napaMeTpsl ypaBHEHUSI MHOKECTBEHHOW PETPECCUM € TIOMOIIBIO METOAA
onpeaenuTeneil. s BBIUUCICHUS ONPENETUTENEH HCIOIb3YUTE CTATUCTHYECKYIO
¢ynkuuto MOITPE]L. IlpoBepbTe MOJy4YEeHHBIE PE3ybTAaThl C MOMOUIbIO (YHKIHU
JIMHEMH.

2. 3amuimMre MOJTy4eHHOE ypaBHEHHE MHOKECTBEHHOM perpeccuu.

JlabopaTopnasi paGora Ne3.
Tlocmpoenue ypasHeHuss MHOXMCECMBEHHOU pecpeccuu 8 CMaHOAPMU308aHHOU popme

Ecmu  xoadp¢uimeHTsl MHOXECTBEHHOW pErpecCMu paccMaTpuBaTh B KadyecTBE
nokasareneil BIUAHUA (PAKTOPOB, TO CIEAYyeT MMETh B BHIY, YTO KO3(PQPUIMEHTH perpeccuu
MCKIY CO60ﬁ npsAMO HC CpaBHUMBI. WX uncneHHBIe 3HAUYCHUS 3aBUCIT OT BBI6paHHI>IX CAUHUIL
U3MepeHus Kaxaoro ¢pakropa. UtoOb1 KOd()PUITMEHTHI perpeccruy CTaJi CPAaBHUMBI, KX TIPUBOJISAT
K CTaHJapTU3UPOBAaHHOMY MaciTaly. J[1s 3Toro Bce mepeMeHHbIe BBIpaXKaloT B 0e3pa3MepHbIX,
TaK Ha3bIBAEMbIX CTAHJAPTU3MPOBAHHBIX EAMHUIIAX H3MEPEHHUS NpPHU TMOMOIIU CIEAYIOIINX
COOTHOUIEHUH:

O P Rt )
oy i o,

ty

rne Oy, Ox ; — COOTBETCTBEHHO CPEJHUE KBAPATHIHbIC OTKIOHEHHUS.



CBoOOIHBI wieH Do B cTaHIapTH30BaHHOM YPaBHCHHWM MHOXXECTBCHHOW PErpeccuu
OTCYTCTBYET, T.€. ypaBHeHuE (1) MOXKHO 3amucaTh B BUJE:

ty, = ﬂltxl +ﬂ2tX2 +...+ﬂmtxm +& . ()

Bce mnepeMeHHBIE ypaBHEHHs BBIPDAKEHBI B CPaBHUMBIX E€IUHULAX HM3MEPECHUS.

KoadunmenTs B Boren P Ha3bIBAKOTCS Koa¢duLmeHTaMu perpeccun B
CTaHIapTU30BaHHOM MaciuTabe. /i1 ux onpeaeseHus] MOXKHO MepeiTu oT KoddduuneHToB bj k

B j (j=1m) y4 00paTHO ocymIecTBIsETCS M0 (hopmyie:

Koaddurmentsi perpeccun (2) mokaspIBarOT BIUSHHS U3MEHEHUS KX 101 IIEPEMEHHON Ha
u3MeHeHue gaxktopa y. Bee koo puimeHTs! BhIpaKeHbI B CPABHUMBIX €IMHUIIAX U3MepeHus. Yem

Oonbe | p j |, TeM cuabHee BIHSAET COOTBETCTBYIOIIUI (DaKTOPHBIA IMOKa3aTelb Ha

pe3yJIbTaTUBHBIM.

Takum oOpa3oMm, cCpaBHUBas MeEXay coOOH cTaHIapTH30BaHHBIE KOA(D(PHUITUEHTHI
perpeccuu MOXHO PaHXHPOBaTh (PAKTOPHI MO CHJIE WX BO3ICHCTBHS Ha pe3ynbrar. B sTom
OCHOBHOE JIOCTOMHCTBO CTaHIAPTHU30BAaHHBIX KO3(PPHUIMEHTOB perpeccMd B OTIHYHE OT
KO3 PUITUEHTOB «UUCTOI» PErpeccuu, KOTOPhIe HECPAaBHUMBI MEXKTY COOOH.

Ha npaxTuke 4acTo HCIONB3YIOT YpaBHEHHE PErPECCUH B CTAaHIAPTU30BAaHHOM MacIITade
B BU/JE:

Yy =BiX + BoXo ot B Xy &

Kak 06b110 MoKa3zaHo BblIllIe, paHXUPOBaHUE (PAKTOPOB, yUACTBYIOIIMX BO MHOKECTBEHHOM
JUHEWHON PErpecchH, MOXET OBITh MPOBEACHO dYepe3 CTaHAapTU30BaHHBIE KOI(PQPHUIIMESHTHI
perpeccun (f-kod3pPumrenTsr). Ita Ke 1edb MOXET ObITh JOCTUTHYTA C MOMOINBID YaCTHBIX
KO3 PHUIIMEHTOB KOPpEISIIIUU — U JIMHEWHBIX CBsizel. Kpome TOro, WacTHbIe MOKa3aTenu
KOppeNsiUM  IIMPOKO HCHOJB3YIOTCS TMPH  pelieHHH MpolieMbl orbopa  (akTOpoB:
11e51eco00pa3HOCTh BKIIOYCHUS TOTO WJIM MHOTO ()aKTopa B MOJEIH JOKA3bIBACTCS BEIUYHHOM
1oKa3aressl YaCTHOM KOPPEISINY.

Yactable K03 PUIMEHTH! (MM WHICKCHI) KOPPENALUU XapaKTepU3yIOT TECHOTY CBSI3U
MEXJy pe3ylbTaTOM M COOTBETCTBYIOIIMM (AKTOPOM TMpHU YCTPAHEHUU BIUSHUS JAPYrUX
(akTOpOB, BKIIOYCHHBIX B ypaBHeHHE perpeccuu. IlokasaTenu dYacTHOW KOppesILUU
MPEJCTaBISIIOT cOo00i1 OTHOIIEHHE COKpAIIEHUS OCTAaTOYHOW MCHEPCHUU, MPOU3OIIECAIIETO B
pe3yabTaTe JONOJHUTEIBHOTO BKIIOUEHHS B aHAIN3 HOBOTO (DaKTOpa, K OCTATOUYHOM JUCIIEPCHH,
MMEBILICH MECTO J0 BBEACHHUS B MOJIENIb HOBOTO (hakTopa.

KoaddunmenT yacTHO# KOppensuuu, N3MepsIIOIui BIUSHUE Ha ) (pakTopa Xi IpH
HEH3MEHHOM YPOBHE JPYTuX (pakTopoB, MOKHO ONPENEIUTH 0 hopMyIie:

2
1- Ryxl...xj...

1-R2 ’

YXXg X j_1X 1 X

Xm

I * - 1_
ij X1X2....Xj_1Xj+1....Xm



RZ

riae Y¥..Xj.- Xy — MHOXECTBEHHBIH KOO(Q(UIMEHT JeTEpPMUHALMH BCETO KOMILIEKCa M

2
(baKTOpPOB C pe3yNBTATOM;  "NYXX;...Xj 41X [i1. Xy — HOKA3aTENb JETEPMHUHALINHM, HO O€3 BBEICHUSA B

Mozelnb (pakTopa X;.

Cpennve kKod(pPUIMEHTH SJACTUYHOCTH I JIMHEHHOW MHOXKECTBEHHOW pEerpeccuu
pacCYUTHIBAIOTCSA 110 hopMyJIe:

Y TOKa3bIBAIOT, HA CKOJIBKO MPOIIEHTOB B CPEIHEM IO COBOKYITHOCTH MU3MEHUTCS PE3yJbTaT ) OT
CBOEH BeNWYMHBI NpU W3MEeHeHHH (akTopa x Ha 1 % OT cBoero 3Hau€HUs NPU HEU3MEHHBIX
3HAYEHUSIX JPYTUX PaKTOpPOB.

3agaua

1. Paccumraiite  craHmapTU30BaHHBIE  KOXPOUIMEHTHI  PETPECCHU.  3alUIIUTE
NOJIy4eHHOE YpaBHEHHE B CTAaHJAapTU30BaHHOM MaciuTabde Buaa (2).
2. TlpopamxupyiTe CcTaHIAPTHU30BaHHBIE KOA(D(PHUIIMEHTHI perpeccuu IO CHiIe HX
BO3JICHCTBUS Ha PE3yJIbTar.
3. Paccuuraiite cpennne K03 HUIMEHTHI YITACTUIHOCTH.
JlabGoparopHasi padora Ne4.

Cocmasnenue uacmmuvix ypasHenuii pecpeccuu

Ha ocHoOBe MHEHHOTO ypaBHEHUS MHOXECTBEHHON perpeccu (1) MoryT ObITh HaliIeHBI
YacTHBIE ypaBHEHHUS PETpPecCcUd, T.€. YPaBHEHMUSI PErpeccuy, KOTOpble CBS3BIBAIOT
PE3YNBTaTUBHBIN TMPH3HAK C COOTBETCTBYIOIIUMHU (DaKTOpamMu Xj MPHU 3aKPEIICHUH APYTUX,
YUHUTHIBAEMBIX BO MHOXXECTBEHHOH perpeccuu, (GakTopoB Ha CpeAHEM YpoBHe. YacTHbie
YpaBHEHHUS PErPeCCUU UMEIOT CIIETYIOIINMA BU/I:

yXl’X21X31""1Xm = bo +b1X1 +b2 X2 +b3X3 +...+ bm Xm +g;

Yy Xy Xy Xy = by + by X1 +0,X, +b3X3 +... + b Xm + &;

Vi xeXpmnxe . = B0 FBIXLHD X2+ 4Dy g Xmo 4+ By X + €5

[Tpu moacTaHOBKE B 3TH ypaBHEHUS CPEIHUX 3HAUEHUH COOTBETCTBYIOIIUX (PAaKTOPOB OHU
IIPUHUMAIOT BUJI IIAPHBIX YPABHEHUN JTUHEHHOMN PErpeccuu, T. €. UMEEM:

) =B, + b X;

yxl,x2 X3 yeeey X



=B, +b, X,

yxm,xl,xz,....,xm,

rac

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

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

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

B oriamume oT mapHO#l perpeccuy, YacTHBIE YPAaBHEHHUS PErpecCUd XapaKTePH3YIOT
U30JIMPOBAaHHOE BIUsSHHE (aKTopa Ha pe3yabTar, 00 Apyrue (akTophl 3aKpervieHbl Ha
HEM3MEHHOM YpoBHE. D (DEKThI BIUSHUS APYTUX (GAKTOPOB MPUCOEANHEHBI B HUX K CBOOOTHOMY
YJIeHy ypaBHEHUS MHOXECTBEHHOW PErpeccHH. JTO MO3BOJSET HA OCHOBE YACTHBIX YpaBHEHHMA
perpeccuu onpeaesnsiTh YacTHbIe KO3 (PUIEeHTHI 3JIACTHYHOCTH:

X.
9yxi :bj A I !
yxj’xl’XZ""’Xj—l’X X

jLre A

rae bj — xoaddunmentsr perpeccun s hakTopa Xi B ypaBHEHUH MHOXECTBEHHOW PErpecCHH;

Yy s Xay Xg e X1, X X

jHLyt — 3Ha4YeHHE PEe3yJIbTaTUBHOTO (aKkTopa, MOJy4YEeHHOE U3

YaCTHOTO YPaBHEHUS PETPECCHH MPU JaHHOM 3HaYeHUU (aKTopa X;j.
3agaua

1. CocraBbTe yaCTHBIC YPaBHEHHS PErPECCHH.
2. OmpenenuTte 4YacTHblE KOA(MQUIIMEHTHl JIACTUYHOCTH M TPOPAHKUPYHTE
(baxTOpBI 1O CHJIe UX BO3JCHCTBUS HA PE3ybTar.
JlabGoparopHasi padora NeS.

OM@HKCI HaoedcHocmu pe3yibmamos MHOMCECMBEHHOLL pezpeccuu u Koppeaayuu

[TpakThueckasi 3HAUMMOCTh YpPaBHEHHUS MHOKECTBEHHOM pErpeccuy OIICHUBAETCS C
MIOMOIIIBIO TIOKa3aTeNss MHOXKECTBEHHOM KOppeNsilMM W ero Kaapata — Kod(pduiueHra
JETEPMUHALIMY.

[ToxazaTenb  MHOJKECTBEHHOW  KOPpEJSIIMM  XapaKTEpU3yeT  TECHOTY  CBA3HU
paccMaTtpuBaeMoro Habopa (HakTOpoB C HCCIEIyeMbIM IMPHU3HAKOM, WM, MHAa4ye, OIICHUBAET
TECHOTY COBMECTHOT'O BJIUSHUS (PaKTOPOB Ha pe3ysbTar.

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




2
rne Oy — obwmas mucrepcust pe3yibTaTUBHOTO TpusHaka; Ooem — OCTaTOYHAsS TUCIIEPCHUS

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

iio
n

s ypasuenns Y — f (X11 Xyreeny Xm) ,

[Ipu nuHEHHOW 3aBUCUMOCTH TIPU3HAKOB (opMysa HMHACKCA KOPPEISAIHA MOXKET OBITh
TaK)Ke MPEJCTaBICHA CIEIYIOIINM BbIPaKEHUEM:

m
Ryttt = 1| 255, Ty
j=1

rae /Bx j — CTaHIapTU30BaHHbBIE KOOPMHUIMEHTBI PErPECCHH; ryx j — TMapHble KO3(hPUIHEHTHI
KOPPEJSILINY pe3ysibTaTa ¢ KaKIbIM (DaKTOPOM.
dopmysia MHIEKCA MHOKECTBEHHOW KOpPEISUMM ISl JIMHEHMHON perpeccuy moiyduia

Ha3BaHUE JMHEHHOro KO3 GUIHEHTAa MHOKECTBEHHOH KOppeIsiliuM, WU, 4TO TO XKE Camoe,
COBOKYIHOI0 KO3(PpuuuenTa Koppeasuuu.

WNHnexkc MHOXECTBEHHOM KOoppensaiuu u3mensiercs ot 0 1o 1. Yem Onmxke ero 3Ha4eHHE K
1, TeM TecHee CBs3b PE3yJIbTATHBHOIO IMPHU3HAKA CO BCEM HAOOPOM HCCIEAYeMBIX (HhaKTOPOB.
Bennuuna mHIEKCa MHOKECTBEHHON KOPPETSAIUU OOJbIIE MIM PaBHA MaKCUMAJIbHOTO MApHOTO
WHJIEKCAa KOPPEISIITUN:

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

[Tpu mpaBWIBHOM BKJIIOYEHUH (DaKTOPOB B PErPECCHOHHBIM aHAIN3 BETMYMHA WHACKCA
MHO>KECTBEHHOM KOppensuuu OyJeT CyIeCTBEHHO OTIMYAThCS OT MHAEKCA KOPPESLUU MapHOon
3aBUCUMOCTH.

Koaddunment (MHIEKC) MHOKECTBEHHON JETEPMHUHAIIMM PACCUUTHIBACTCS KaK KBajpaT
MHJEKCa MHOXXECTBEHHON KOPPEIISLINN:

2
VX1 X5 .. Xy

CKoppeKTUPOBaHHBIN KO3 GUIMEHT (MHIEKC) MHOKECTBEHHOM IETEPMUHAIINN COJCPIKUT
MOTMPABKY Ha YUCIIO CTETeHeN CBOOOABI M paCCUUTHIBACTCS 10 hopMyIie:

) n-1
R®=1-(1-R*).——
n-m-1
r7ie N — 9uciIo HaOMoIeHU; M — 9rcio (pakTopoB.

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

Rz.n—m—l
1-R? m

Fqbakm. =



Fmac: onipenensieres npu 3aganaoMm a (0,05; 0,01) u crenensx cBo6oasr K1 =m, k2 =n—-m
— 1, (M — 4mucno mapameTpoB Npu (PAKTOPHBIX MEPEMEHHBIX B YPAaBHCHUH MHOXXECTBEHHOU
perpeccun).

YacTHblil F-kpuTepuii OIIEHUBACT CTATUCTHYECKYIO 3HAYNMOCTD IMPUCYTCTBUS KAXKIOTO H3
dakTopoB B ypaBHeHUH. B 001meM Bue, Ay pakTopoB yacTHBIN F-KpuTepuii onpeaenuTces Kak:

2 2
E Ryxl, Xj, Xm R YX oo Xt X g e Xm n-m-1
vacmx; - 2
L=Ryex, 1

Fac: 11 9acTHOTO F-KpUTEPHS ONpEaeIAaeTCs IPH 3aJaHHOM O M cTeneHsx cBoboasr k1 = 1, k2
=n-m-1.

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

j
tqbakm. - = |:X- J

rae Mpi —CpeiHss KBaapaTH4Has OIMHOKa Kod(pduimMeHta perpeccuu Dj, oHa MoxeT ObITh
oTpeJieNieHa 1o cleayroei Gpopmyre:

Oy \/1 Ryxlx2 X 1

\/1 RXX1 x \/n—m—l

my, =

2
YX1X5...Xy  — MHOXECTBEHHBI KO(QUIIMEHT NETEPMHHALMU BCETO KOMIUIEKCca M (GakTopoB

2
C pe3yJabTaTOM; Rx X1 Xm  — KOO(Q(UIUEHT JeTepMUHALMU Ul 3aBUCHUMOCTH (akTopa Xj CO

BCEMH JIPYTUMH (PaKTOpaMu ypaBHEHUSI MHO)KECTBEHHOHN perpeccuu.
tnas, OTIPEIENIACTCS TIPH 3aIAaHHOM O U CTETICHHU CBOOOIBI k=n-m-1.
3agaua

1. Paccuuraiite nuneiiHOrO KO3(QUIMEHTa MHOKECTBEHHON KOPPENALMH U CHENANTE
BBIBOJ] O TECHOTE CBSI3M PE3yJIbTATUBHOTO MPU3HAKA CO BCEM HAOOPOM HCCIIETyeMbIX
(hakTOpOB.

2. PaccumTaiiTe K03(Q(QUIMEHT MHOKECTBEHHOM JETEPMHHAIMM M CHelaiiTe BBIBOI 00
OLIEHKE Ka4yeCTBa IOCTPOEHHON MOJIEIH.

3. PaccumTaiite Fgam ¥ CpaBHATE MONYYEHHOE 3HAYECHUE CO 3HAUYCHUEM, PACCYUTAHHBIM
¢ momompio Gyuximn JIMHEWH. Onpememute Fren IpH 3agaHHOM  ypOBHE

3Hauumoctu o = 0,05. CpaBHuTe nostydeHHble 3HAYECHUSA Fumasn U Fpam, clenaiite
BBIBOJI O CYIIECTBEHHOCTH CBSI3H.



4. Onpenenute tgum ¥ trasn IPH 3a0aHHOM ypoBHE 3HaummoctH o = 0,05 CpaBHuTE
NOJIy4YEeHHBIE 3HAUCHMS U CLIEJIalTe BBIBOJL O CTATUCTUYECKOM 3HAUMMOCTH ITapaMeTPOB
perpeccuu.

KoHTposibHBbIE BOPOCHI:

1. Uto noHuMaeTcs moj JIMHEHHON MHOYKECTBEHHOM perpeccuei?

2. Kakue 3agaum pemaroTcsi Ipy NOCTPOCHUU YPaBHEHHS PErpecCru?

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

5. Kak npoBepsiercss HaIMuue KOJJIMHEAPHOCTH U MYJIbTUKOJIJIMHEAPHOCTH?

6. Kakoli Bua uMeeT cucteMa HOpMajibHBIX YPAaBHEHHMI METO/1a HAMMEHBIINX KBaIpaToOB B Cllydae
JUHENHON perpeccun?

7. ITo xakoii (popMysie BBIYUCITSIECTCS MHIEKC MHOXKECTBEHHON KOppEesiun?

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

9. Yto o3HauaeT HU3KOE 3HaYCHHE KO3 (pPuineHTa (MHIeKCa) MHOKECTBEHHOW KOppesuun?
10. Kak nmpoBepsieTcsi 3HAUUMOCTh YPaBHEHUS pErPECCUU M OTIENbHBIX KO3 (HUITMEHTOB?

11. Kak cTposiTcs 4acTHbIE ypaBHEHHUS PErpeccun’?

12. Kak BBIYHUCIIAIOTCS CPETHUE YACTHBIE KO3 UIIMESHTBHI DIIACTUUHOCTHU?

13. Yto Takoe cTaHIapTU3UPOBAHHBIE IEPEMEHHBIE?

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

16. Kak nmpoBepsieTcsi runore3a 0 TOMOCKEAACTUYHOCTH PsAJIa OCTaTKOB?

IOCTPOEHUE PETPECCHOHHBIX MOJIEJIEH C ®PUKTUBHBIMUA
IMEPEMEHHBIMHA

B perpeccHOHHBIX MOJENIAX B KauecTBE OOBSICHSIONIMX MEPEMEHHBIX YaCTO MPUXOIUTCS
HUCIIOJIB30BaTh HE TOJBKO KOJIMYECCTBCHHBIC (OHPCHGHHGMBIC I-II/IC.J'IGHHO), HO U KAaYE€CTBCHHBIC
nepeMmeHHble. Hampumep, copoc Ha Kakoe-nubOo 0yaro MOXET —ONMpelessIThCs — Kak
KOJIMYECTBEHHBIMU TIepeMEHHbIMH (IIeHa JaHHOTO Ojara), Tak M KadyeCTBEHHBIMH (BKYCBHI
notpeduteneit). KauecTBeHHbIC TTOKA3aTEIM B YUCICHHOM BH/IC MTPEACTAaBUTh HElb3s. Bo3HuKaeT
HpO6HeMa OTpaXXCHUA B MOJCIIN BIIUAHUSA TAKUX ICPCMCHHBIX HAa UCCIICAYCMYIO BCJINYNHY.

OOBIYHO B MOJIENSAX BIMSHHE Ka4eCTBEHHOTO (hakTopa BBIPAXaeTCs B BUJC (DUKTHUBHOM
(MCKYCCTBEHHOI) TEPEeMEHHOW, KOTOpas OTpakaeT JBa MNPOTHBOIOJOXKHBIX COCTOSIHUS
Ka4yeCcTBeHHOTro (akTopa. B 3ToM ciyuac (UKTHBHAs TMEpPEeMEHHAsh MOXET BBIPAXKATHCS B
JBOMYHOM (opme:

D- 0, pakTop HE NEHUCTBYET;
1, paxTop neiicTByer.



Ilepemennas D HasbBaercs ¢uxkmusnot (UCKyccmEeHHOU, O0BOUHHOU) NEPEeMEHHOU
(unouxamopom).

Perpeccrnonnbie MOJIeNH, COAEPIKAIINE UL KAYECTBEHHBIE OOBSICHSIOIINE IEPEMEHHBIE,
Ha3bIBAIOTCSA Modensimu oucnepcuonnozo ananuza (ANOVA-moaensamn).

Hampumep, mycts Y — HauanpHas 3apaboTHasI 1iaTa.

D= 0, CCJIM MIPCTCHACHT HC NUMCCT BBLICIICTO O6pa30BaHI/I$I;

1, CCJIN IIPCTCHACHT UMCCT BBICIIICC 06p2130BaHI/Ie.

Toraa 3aBUCUMOCTH MOKHO BBIPa3UTh MOJIENBIO TAPHOW PETPECCUU:

Y=8,+/D+¢.

O4eBHUIHO,

MY [D=0)=py+7-0=p;
MY [D=1)=By+y-1=5y+7.

Kosbduument [y ompenenser CpeIHIO HAYalbHYIO 3apalOTHYIO IUIATy IIPH

OTCYTCTBHHM BBHICIIETO 0Opa3oBaHus. KosadduiueHT ) yKa3piBaeT, Ha KaKyl BEIUYHHY
OTJIMYAIOTCS CPEIHNE HadallbHbIe 3apa0O0THBIE TUIATHI IPH HAJTMYUU U TIPU OTCYTCTBUU BBICIIETO
oOpa3oBaHusl y mpeTeHJeHTa. [IpoBepsisi CTaTHUECKYI0 3HAYUMOCTh Kod(¢uimenrta ) ¢

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

Mopnenu, B KOTOPBIX OOBSCHSIOIINE MEPEMEHHBIE HOCST KaK KOJWYECTBEHHBIH, TaK U
Ka4eCTBEHHBIH XapakTep, Ha3bIBAIOTCA Molensimu Kosapuayuonnoz2o anaiuza (ANCOVA-
MOJIETISIMH ).

CylecTByeT HECKOJIBKO PAa3HOBUIHOCTEN MOJIeNIel KOBAPUALIMOHHOTO aHaJIn3a.

1. Mopaenun KOBapHAIMOHHOIO AaHAJHW3a MNPH HAJIUYUH Y
(GuKTHBHOI IEpeMeHHOH IBYX AJbTEPHATHB.

PaccmoTpuM NpOCTEMIIYI0 MOJEIb ¢ OJHOM KOJIMYECTBEHHOM M OJHOM KadyeCTBEHHOM

MePEMEHHBIMH, UMEIOIIYIO /1B aTbTEPHATUBHBIX COCTOSIHUSL:

Y=0+0X+/D+e,

[TycTs, Hanpumep, Y — 3apaboTHas 11aTta COTpyAHUKA PUPMBI, X — CTaX COTpyAHHKA, D —
IIOJI COTPYAHHUKA, T.€.

0, eciu COTPY THUK-KECHIIINHA;

1, ecnu COTpY AHUK-MY>KUHHA.

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

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

3apaloTHas m1aTa B JAaHHOM CJIy4ae SIBJISETCS IMHEHHON QyHKIMel oT cTaxka paboThl.

IIpu  cocraBnennn Moxene ¢  (QUKTHUBHBIMH  IIEPEMEHHBIMH  HEOOXOIMMO
PYKOBOJICTBOBATHCSI CICAYIOIIUM HNPAGUIOM MOOEIUPOBAHUsL: €CITH KadyeCTBEHHAs TepeMeHHas
uMeeT K anbTepHaTHBHBIX 3HAUEHHM, TO IPU MoJearpoBaHiu ucnonb3yercs (K — 1) GUKTHBHBIX
NEpEeMEHHBIX. TakuM o00pa3oM, eciu TepeMEHHas HMEeT [Ba aJbTCPHATUBHBIX 3HAUCHHS
(HampuMmep, ToJT), TO B MOJIETh MOKHO BBECTH TOJIBKO OJIHY (PMKTHUBHYIO TIEPEMEHHYIO.



Ecnu He cnegoBaTh JaHHOMY IPABUITY, TO MPU MOJIETUPOBAHUY UCCIIEIOBATEIb TOMAIaET
B CUTYAlIUIO COBEPIICHHON MYJIbTUKOJUIMHEAPHOCTH UM TaK HA3bIBAEMYIO JI08YUIKY PUKMUBHOU
nepemeHHou.

3HavyeHHE KauyeCTBEHHOW MEPEMEHHOM, /I KoToporo nmpuaumaercs D = 0, Ha3biBaeTcs
0azo6bimM WU cpasHumenvbHuiM. BbIOOp 0a30BOTO 3HAYCHHS OOBIYHO JUKTYETCS IIENSIMU
UCCIICIOBAHHMSI, HO MOXET OBITh M TPOU3BOJILHBIM.

Koaddunment 7 B Mojenu wHOTIA HA3bIBACTCS Oughghepenyuanvuvim Ko3phuyueHmom
800001020 UlleHa, TaK KaK OH MOKAa3bIBACT, HA KAKyI0 BEJIUYMHY OTIMYACTCS CBOOOIHBIN UJICH
MOJICJIH TP 3HAYCHUU (DUKTHBHOM IEPEMEHHOM, PABHOM EIMHUIIE, OT CBOOOTHOTO WICHA MOJICITH
npu 6a30BOM 3HAYCHUHW (PUKTUBHON NIEPEMEHHOM.

2. Moaenun KOBapHAIMOHHOIO AaHAJHM3a MNPH HAJUYUH Yy
Ka4yeCTBEHHBIX NepeMeHHbIX 0oJiee IBYX aJbTEPHATHB.

PaCCMOTpI/IM MOJICIb C ABYM: O6’b$ICH$IIOH_II/IMI/I HepeMeHHBIMI/I, OgHa Hu3 KOTOpBIX
KOJMYECTBEHHAs, a Jpyras — KadecTBeHHas. [Ipuyem kadecTBEeHHas NEpeMEHHas MMEET TP
anbTepHaTHBBL. Hampumep, pacxombl Ha cojepkaHue pedeHKa MOTyT OBITh CBSI3aHBI C JOXOJaMH
JIOMOXO3SIICTBA W BO3pacTOM pPeOCHKA: OIIKOJIbHBIA, MIIAIINN IIKOJIBHBIA W CTapIINi
LHKO.HBHBII\/'I. Tak kak KAa4CCTBCHHAA HepeMeHHaﬂ UMECT TpI/I aﬂbTepHaTI/IBBI, TO IIO OGH.ICMy
MpaBUJIy MOJICTUPOBAHHS HEOOXOAMMO HWCIIONIB30BaTh JABE (DUKTHUBHBIC TEepeMeHHbIC. Takum
00pazoM, MOJICITb MOXET OBITH MPECTaBICHA B BU/IE:

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

D, =
1
1, B IIPOTHBOIIOJIOKHOM CJIy4ac.

0, eciv JOIIKOJBHUK WA MJIAIIINAN IIIKOJIBHUK;

>

D
21,8 IIPOTUBOIIOJIOKHOM CIIydae.

O0pa3yroTcs ClIeAYIONIHE 3aBUCUMOCTH:

1. Cpennuii pacxoj Ha JOIIKOJIbHUKA!
M(Y |D, =0, D, =0) = By + X 1)
2. CpenHuii pacxo/l Ha MJIIIIErO KOJbHUKA!

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

3. CpenHuii pacxo]] Ha CTapILIero MIKOJIbHUKA:
MY |Dy =1 D, =1)=(By + 11 +72) + bix 3)

3mece Y1, Y2 — nubdepeHIHATbHbIE CBOOOJIHBIE YICHBL. ba30BBIM 3HAYCHUEM
KaueCTBCHHOM IIEPEMEHHOM SBJISIETCA 3HAUYCHHUE «IOLIKOJBbHUK». llocie BbruucieHus
koa(durmenToB ypaBHeHui perpeccun (1) — (3) ompenensieTcss craTucTHUecKash 3HAYMUMOCTH
KO2(PUITMEHTOB Y1H Y2 HA OCHOBE OOBIYHOM t-CTAaTUCTUKH.

Ecnu koad¢uimeHTs! Y1 U Y2 OKa3bIBAIOTCS CTAaTUCTUYECKH HE3HAUYMMBIMHM, TO MOYKHO
cienaTh BBIBOJ], YTO BO3pACT peOeHKa HEe OKa3bIBAa€T BIMSIHUS HAa PACXO/bI 10 €r0 COAEPKAHUIO.



3. Perpeccus ¢ 0qHOM KOJIMYECTBEHHON U ABYMS Ka4eCTBEHHBIMU
NepeMeHHbIMH.
TexHuka GUKTUBHBIX IIEPEMEHHBIX MOXKET OBITh PACIIPOCTPAaHEHA Ha TPOU3BOJILHOE YUCIIO
Ka4eCcTBEHHBIX (pakTOpoB. PaccMOTpUM CHTyaluIo ¢ IByMs Kaue€CTBEHHBIMH MTEPEMEHHBIMH.

ITycte Y —3apaboTHas 1uiata COTPYAHUKOB (HUPMBI, X — CTax paboTel, D1 — Hammume
BhIcIero oOpa3oBanus, D2 — mon coTpynHuKa:

0, eciii COTpyAHUK-KEHIINHA;

11, ecin COTPYIHUK-MY>KYUHA.

D 0, eciiu HET BBICIIETO 0Opa30BaHMS;
2 1,8 ITPOTUBOIIOJIOKHOM CITyYae.

Taxum 00pa3oM, MOITYYUM CIEAYIOIIYIO MOACT:
Y =fo+ Bix+ 1D +y,D; +¢.

U3 3101 MO/IETTH BBIBOAATCS CIAEAYIOUINE PErPECCUOHHBIE MOJIEIIN:

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

2. Cpennsis 3apIuiaTa >KEHIIHHBI C BBICIITIM 00pa3oBaHUEM:
M(Y [D; =0, D, =1) = (5, +72) + pix

3. CpenHsist 3apriiaTa y My»XK4HUHBI 0€3 BBICIIETO 00pa30BaHUs:
M(Y | D, =1 D, =0) = (5, + 1) + B

4. CpenHsis 3apIuiaTa My>KYHUHBI C BBICIIUM 00pa30BaHUEM:
MY |Dy =1 D, =1) =(By +71+72) + bix

O4eBHUIHO, YTO BCE PErPECCHUU OTIUYAOTCS TOJIHKO CBOOOMHBIMH YieHaMHu. JlanpHeiinee
ofpezieNieHue CTaTUCTUYECKOM 3HAYMMOCTH KOA(G(UUIMEHTOB Y1 U Y2 TO3BOJSET YOEIAUTHCA,
BJIUSIIOT JI1 00pa30BaHUE U TOJI COTPYIHUKA HA €ro 3apabOTHYIO TUIATy.

3agaua 1

Hccnenyercss 3aBHCHMOCTD MEKAY 3apaboTHOM Iwiatoii pabodero 3a mecsr y ($),
X - BO3pacToM pabouero (Jer) u GpukTuBHOU nepeMenHoi 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.
3apaua 2

Ha npennpusaruu ucnons3yrores ctanku Tpex pupm (A, B, C). Hccnenyercs HaieKHOCTD
ctankoB. [Ipy 3TOM y4uTBHIBAaeTCS BO3PACT CTaHKa (X, MeC.) M BpeMsi Oe3aBapuifHOW 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 NMHeapu3aluu MUMEKT OIPAaHUYEHHBIM XapakTep, T. €. SKBUBAJICHTHOCTH
UCXO/HOW HENWHEHHON cucTteMbl M €€ JMHEHHOro NpUONMKEHUS COXpaHSIEeTCs JIUMIb IS
OTPAaHUYEHHBIX TPOCTPAHCTBEHHBIX WJIM BPEMEHHBIX MAacCHITa0OB CHUCTEMBI, JMOO s
OTIpENICIEHHBIX TPOLIECCOB, MPUYEM, €CIH CHCTEMa MEPEXOJUT C OJHOTO PeXHMa padoThl Ha
JIpPYroi, TO ClenyeT U3MEHUTh U €€ JIMHEapU3UPOBAHHYIO MOJeNnb. [IpumeHss nuHeapu3anuio,
MOYKHO BBISICHUTH MHOTHE KayeCTBEHHBIE U OCOOEHHO KOJIMYECTBEHHBIC CBOWCTBA HEIMHEHHOM
CUCTEMBI.

11 HEIUMHEWHBIX YpaBHEHUN pErpecCHM, IPUBOAUMBIX K JIMHEHHBIM C IIOMOILBIO
npeoOpasoBanus (X, Y) — (X’, y’), cucTeMa HOPMAJIbHBIX YPaBHEHUN UMEET BHI:

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 .

Jluneapusyiomee npeobpaszoBaHue: X = X, yl =Iny
na==)» Iny—=Inb) x, Inb=
2RI 2 X - (01

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.

Tabmuma 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.
B b
1. VYpaBHeHHe pPaBHOCTOPOHHEH  THIEPOOIIBI yx=a+ ; JIMHEAPU3YETCS
1 .
X _;’ y = y,TOFI[a Yx =a+bx -
2. Jlns pacuera UCIOJIb3yeM TaHHbIC TAOJIUIIBI 2.
T'oabl ' ' \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
Htoro
Cpenne
e
3HaUYEHHUE
O
0_2

3HaveHHs apaMeTPOB PErPECCHU a U D paccunThiBaeM 1o Gopmysam:

-7 2 .a=y-b-x .

G ' Hl
X

3. 3anummTe NOJy4YeHHOE YPaBHEHUE PETPECCUU.
4. C nomouib JTUHEAPU3YIOUUX MPeoOpa30oBaHUil OCTPOITEe ypaBHEHUE PETPECCHH IS
CTETIEHHO! U MOKa3aTeNIbHOW (DYHKIIUH.

JlabopaTopnasi paGora Ne2.
Buviuucnenue unoexca xoppensyuu u cpeoetl OouudKYy annpokCcuMayuul

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

Z(y J,)?

<1
Z(y R A




Cpennsisi ommOKa annpoOKCHMALMM - CPEJHEE OTKIOHEHHE PACUETHBIX 3HAUYEHHUH OT
(aKTHUECKUX:

o _1 Y=Y 1000
A_nZA, nz‘ v 100% .

JomycTuMplii ipeiest 3HaYCHUI A - e Goree § - 10%.
3agaua

1. PaccuutaTh HHIEKC KOPpESIIMM W  CPEAHIOID  OIIMOKY
anmMpOKCUMAIINHN VISl HEIMHEHHBIX perpeccuit JlaboparopHoit Nel.
2. Ompenenuth MO KaKOMY VYPaBHEHUIO pErpeccCHH MOJydeHa
HauOOoJIbIIAs OIIEHKA TECHOTHI CBS3H.
3. Cnenarb BBIBOJIBL.
JlabopaTopnasi pabora Ne3.

Oyenka 3Havumocmu ypagneHus pecpeccuu ¢ nomowvro F-kpumepusa Quwepa

Z(Y—V) ,

F o, = m__ Py n-m-1
(y-9)° 1-p5 m
n-m-1

3agaua

Onpenenmum F-xpurtepuit dumiepa ais ypaBHEHHWH TapHOW HEJIMHEHHON perpeccud,
norydeHHbIX B JlabopaTopHoit pabote Nel.

Pemenue.

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

2. Cnenaiite BBIBOJIBI O CYIIECTBEHHOCTH CBSI3U.
JlabGoparopHnasi padora Ne4.
Pacuem cpeonux kosghgpuyuenmos snacmuurnocmu

B 3KOHOMHYECKHX HCCIIEOBAaHUSIX IMUPOKOE MPUMEHEHHWE HAaXOIHWT TAaKOHM IMOKa3aTelb,
KaK CpeIHUI KO3(PGUIIUEHT 3JIaCTUYHOCTH, BEIYUCIIEMBIN 110 hopMyIie:

= X
3= (X2
Cpennuii Ko>((QUIMEHT >IaCTHYHOCTH O MOKA3bIBAET, HA CKOJLKO IIPOLEHTOB B

CPEIHEM I10 COBOKYITHOCTH U3MEHUTCS PE3YIIbTAT ¥ OT CBOEH CpEAHEN BETUUNHBI IPU U3MEHEHNU
¢axTopa x Ha 1 % OT CBOETO CpEAHETO 3HAYCHUSI.

3agaua



[lo rpynme npeanpusTHii, TPOU3BOAALIMNX OJHOPOJHYIO TNPOIYKLHUIO, HM3BECTHO, KaK
3aBUCUT ce0ECTOMMOCTD €AMHUIIBI IPOAYKIMH Y OT (PaKTOPOB, MIPUBEACHHBIX B Ta0II. 3.

Tabmuma 3.
[Tpu3znak -haktop YpaBHEeHHE napHOM Cpenunee 3HaueHUE
perpeccun dakTopa
O6beM R 58,74 X; = 2,64
MPOU3BOJICTBA, MIH pYO., Yx, = 0,62+——
X X
1
OnroBas 1exHa 3a 1 9)( ~1175. X21,6281 X, =1,503
T DHEPrOHOCHUTEIS, MJIH. 2
pyo., X2
Homs  mpuims, . =14,87-1016" X, = 26,3
M3BIMAaEMOM 3
rocygapcTBom, %o, X3

1. Omnpenenuth ¢ MOMOIIBIO CPeTHUX KOIPPUIMEHTOB STACTUYHOCTH CHITY BIIHSTHHS
KaXJI0TO (hakTOopa Ha pe3yJbTar.

2. PamxupoBath pakTOpHI IO CHIIC BIUSHHUS.

Pemenue.

58,74

37x1 =0,62+
X

1. Jlna ypaBHEeHUs paBHOCTOPOHHEN IHIIEPOOIIBI

b X —-b

_2. — = -
X a+b/x ax +b-

~ ' X
Oy, = F (%)==~

2. Paccumnraiite cpennue KodOPUITMEHTHI 37TaCTUMHOCTH JJISI CTEIIEHHOHN M MTOKa3aTeIbHOU
byakuwmii ([Ipunoxenue 4).

BPEMEHHBDIE PA/1bl

COBOKYIMTHOCTh YHOPSZAOYCHHBIX BO BpPEMEHH HAONIOEHUH HEKOTOPOTO IMOKa3aTems
Ha3bIBAIOT BPEMEHHBIM PAOOM.

Psn naGmromeHuit 3a 3HAYCHHSIMU OMPEICICHHOTO TIOKA3aTels, YIOPSIO0YCHHBIH B
3aBUCUMOCTHU OT B03paCTaIOH_II/IX nJin YGBIBaIOH_II/IX 3H3.‘-I€HHI>1 ,Z[pYI‘OFO II0Ka3aTciisA, Ha3bIBarOT
OUHAMUYECKUM PAOOM, BDEMEHHBIM PSOOM, PAOOM OUHAMUKU.

OTtaenpHbIC HAOMIONCHUS BPEMEHHOTO Psijia HA3bIBAIOTCS YPOSHAMU ITOTO PsIjia.
JlaGoparopuas padora Nel
Buisgnenue anomanvuuix yposHeti 8peMeHHbIX psioos

ypOBHI/I BPCMCHHLIX pPsAAOB MOI'YT MMCTbL AHOMAJIBHBIC 3HAUCHUA. IlosiBaeHue Takux
3HAYCHU MOXKET OBITh BEI3BAHO OIMMOKaMU MpHU cOOpe, 3aMKCH WK repeaadye nHpopManuu — 3To
OI_HI/I6KI/I TCXHUYCCKOT'O MmopdaKa, Uujin OH_II/I6KI/I IepBOro poaa. OI[HaKO AHOMAJIBHBIC 3HAYCHU A
MOTYT OTpa)kaTh peaJbHbIC MPOIIECCHI, HAPHUMEP CKa4YOK J0JUIapa WU MajeHue Kypca IEHHBIX
6YMaI‘ U T.A., TAKUC aHOMAJIBbHBIC 3HAUYCHUSA OTHOCAT K OH_II/I6KaM BTOpOTI'O poaa, OHU HC IMOJICKAT



ycTpaHeHuro. J1Jis BBISBICHUS aHOMAILHBIX YPOBHEH BPEMEHHBIX PSIIOB MOXKHO HCITIOJIb30BaTh
Mmemoo Upeuna.

[lycTh numeeTcs BpeMEHHOU pAI:

yt :y1’y21--'-lytl----!yn, t:]-’n (1)

Meton UpBuHa npennosaraet UCHOIb30BaHNE CIEAYIOMEH (GOPMYIIbI:

|Yt _yt—1| t:ﬁ,

A =

Oy

e Oy =Y —Y
Pacuernbie 3HaueHust A,, A3 CpPaBHHBAIOTCS C TaOMMYHBIMU 3HAYCHHUSMH KPHTCPHS

HpBuna A, ; eciu Kakoe-11ub0 U3 HUX OKa3bIBAETCs 0OJIbIIE TAOIUYHOTO, TO COOTBETCTBYIOIIEE

3HaueHHe Yt YPOBHS psAa CUMTAETCS aHOMAIbHBIM. 3HaueHHs KpuTepHs VIpBUHA Ui ypOBHS

sgaunmoctu @ = 0,05 MIPUBENICHBI B Ta0JIHIIE.

n 2 3 1 2 3 5) 10
0 0 0 0 0
Aa 2, 2, 1, 1, 1, 1, 1,
8 3 5 3 2 1 0
[Tocne BBIIBICHUS aHOMAJbHBIX YPOBHEH HEOOXOAMMO ONPENEIUTh TNPUYUHBI HX
BO3HUKHOBEHUS. EciM OHM BBI3BaHBI OIIMOKAMH TEXHUYECKOTO MOPSAKA, TO OHH YCTPAHSIOTCS
aub0 3aMEHOW aHOMAJIBHBIX YPOBHEH COOTBETCTBYIOUIMMH 3HAUYEHUSIMH 110 KPHUBOM,
anMpOKCUMHUPYIOIIEH BPEeMEHHOM psijl, TMOO 3aMEHOW ypOoBHEH cpeqHel apuMeTHIeCKOn ABYyX
COCEHUX YPOBHEH psa.

OmmbOKM, BO3HUKAIONIME W3-32 BO3ACHCTBUSA (HAKTOPOB, HMEIOIIHMX OOBEKTUBHBINA
XapakTep, YCTPAHECHUIO HE TIOJICKAT.

3agaua

BpemenHoii psi 3agan B TabauuHON opme.

’6 19 ’1 14 15 ’8 11 ’3 ’6 18
1. IIpoBepuThH HAIMYHE aHOMATBHBIX 3HaueHuii Toukn L =2, 1 =5, t=10.

2. YcTpaHUTh aHOMAIIbHBIE YPOBHH, CUMTas MPUYUHAMHU WX BO3HUKHOBEHUS OIIUOKHU
IIEPBOr0 YPOBHS.

JlabopaTopnasi paGora Ne2
IIposepka cunomeswvi cywjecmeo8anus menoeHyuu

Ecimn Bo BPECMCHHOM  pAaAdy IPOABIACTCA  OJIUTCIIbHAd TCHACHHOUWA HU3MCHCHUA
9KOHOMHYCCKOI'0 MOKa3aTeiisd, TO B 3TOM CIIy4ac roBOpAT, YTO UMCCT MECTO mpeH().



HOI[ TPCHAOM NOHUMAIOT USMCHCHUC, OITPCACIIATONICC O6H_I€€ HaIlTpaBJICHUC PAa3BUTHA WA
OCHOBHYIO TCHACHIIMIO BPECMCHHOI'O psAJaA.

Jpyrumu cioBamu, mpeno (menoenyus) — 3T0 yCTOWUNBOE, CHCTEMAaTHUECKOE H3MEHEHNE
3HAUEHUI BPEMEHHOTI'O psAJla B TEUEHUE JIOCTATOYHO J0JIT0r0 NepUuoa.

[Ipy nmpOTrHO3UPOBAHUU BPEMEHHBIX PSJAOB HEOOXOJUMO BBISICHUTH, CYIIECTBYET JIU
TEHJCHIIMSI BO BpDEMEHHOM PSI1y UM OHA OTCYTCTBYET.

Hns BpemenHoro psiaa (1) paccMOTpU KPUTEPUH «BOCX00AWUX U HUCXOOAWUX» CEPUH,
COTJIACHO KOTOPOMY TE€HJICHLIUSI ONPEACIIAETCS M0 CIEAYIOEMY aITOPUTMY.

1. Ans uccneayemMoro BpPEMEHHOTO psiia OMPENENsieTcsl MOCIeAoBaTeIbHOCTh 3HAKOB,
HCXOMS U3 YCIOBUMA:

+, ecnu Vi —Yi >0,

5- =
|- ecnu yq -y, <0 @

[Ipu sTOM ecnu mocneayroniee HaOIIACHUE PABHO MPEIBITYIEMY, TO YUUTHIBACTCS TOJIBKO OTHO
HaAOJIIOJCHUE.

2. TloncunThIBa€TCSA YUCIO CEpUt v(n) . TTox cepuel MOHUMAETCS MOCIEA0BATEIbHOCTD
HOI[pH,Z[ paCHO.HO)KeHHI:IX IIJTOCOB U MI/IHyCOB, Hpnqu OJHWH IIJIFOC NN MI/IHyC CUUTACTCA cepneﬁ.

3. OnpenensieTcs: NPOTKEHHOCTh CaMOM JIJTMHHOW CepUn | max (N) .

4. Ilo Tabnwuiie, MpUBEICHHON HUKE, HAXOIUTCS 3HAUYCHUE I(n).

JamHa n<26 26 <n <153 153<n<170
psiaa, N
3HayeHue 5 6 7
1(n)

5. Eciu nHapymaercss xoTs Obl OJHO M3 CJIEIYIOIIMX HEPAaBEHCTB, TO THUIOTE3a 00
OTCYTCTBUH TPEHJa OTBEPraeTcs ¢ JOBEPUTENbHOM BeposiTHOCThIO 0,95:

1 16n - 29
o(n)>|=-(2n-1)-1,96- [——— |
(n)>3-@n=1) 30

lmax (n) <1(n).

KBaapaTHbpie CKOOKM HEpaBEHCTBA 03HAYAOT IEJTYIO YaCTh YUCIIA.
3agaua

JlaHa nuHaMKKa €XEeKBapTaJbHOIO BBIMYCKA MPOAYKLIUU (UPMBI B JIeH. €. C TOMOIIbIO
KPUTEPHSL «BOCX00AWUX U HUCXOOAWUXY» CEPUI CIeTaTh BHIBOJ O MPUCYTCTBUU UM OTCYTCTBHH
TpeHza. JloBepUTeIbHYI0 BEPOSITHOCTh IPUHATH paBHOH 0,95.

0 4 6 5 7 6 0 7 5 6 0 4 9 1
Pemenmne.




1. lo6aBbTe B TAOJIUILy JOMOJHUTEIBHYIO CTPOKY Oj U1 3AIMCH TIOCIENOBATEIBHOCTH
3HAKOB, JUJIs ONPEeAETICHUs KOTOPOI HCToNb3yiiTe hopmyiy (2).

2. IloacuuTaiite uncio cepuit v(n) , IPOTSDKEHHOCTh CAMOM JUIMHHOM CEpUU Imax (n) u

onpenenute 1(N) o ta6mume.

3. 3anummTe cUCTEMY HEPaBEHCTB, IPOBEPHTE MX BHIMOJIHEHHE.

4. CnemaliTe BLIBO/I.

JlabopaTopnast paGora Ne3
Bviyucnenue ocnosnuvix nokazamenei OUHAMUKU

ﬂJ’IH KOJHYECTBCHHOM OILICHKHW JUHAMHUKH SKOHOMHYCCKUX IMPOHCCCOB NPUMECHAOT TaKUC
CTaTUCTHYCCKHE I10Ka3aTc/Iv, KakK abconomuvie npupocmsl, memnsl pocma u npupocma. Onu
nmoApa3aACIsIrOTCA Ha YenHole, bazucHvie u cpec)Hue.

Ecnu cpaBHeHUEe ypOBHEN BPEMEHHOTO Psiia OCYILECTBISECTCA C OJJHUM U TEM XK€ YPOBHEM,
IPUHATBIM 3a 0a3y, TO OKa3aTeIN Ha3bIBalOTCA OasucHbimuy. ECn cpaBHEHHE OCYILIECTBIISETCS €
nepeMeHHOo# 0a30ii, MprueM Kakblii MOCIeIYIOIUN YPOBEHb CPAaBHUBACTCS C MIPEABIAYIIIUM, TO
BBIYMCJICHHBIE [TI0KA3aTEIIM HA3bIBAIOTCS YenHbIMU.

@opmynbl A BBIYMCIEHHUS ILEMHbIX, 0a3MCHBIX M CPEIHUX aOCOIIOTHBIX MPHUPOCTOB,
TEMIIOB POCTa M TEMIIOB IpupocTa naHbl B Tadbmuie (1). B ¢opmynax npuHATH 0003HAUCHHUS:

Yt = Y1, Y2sees Yeoeees Y = ypoBuu Bpemennoro psga, n — mmuHa psaga, Ys — ypoBeHb
BPEMEHHOTO s/, TPUHATHIIA 3a 0a3y 171 CPaBHEHMUS.

O603Ha4 AOCOJIIOTHBI Temmn pocra Temn
eHHE NPHPOCT npupocTa
Ilennoii Ay, = Y — T - Y 100 K, =T, —1009
Yia
Basucubl AY s =Yy — Ksi =Tgs —10
. st =Yt Y T, _ Yt 100 st = st
Ys
Cpennmii — _ _ K. =T —100¢
AY, _Yn—) T —nddn 10 ot 00
n-1 Y1

Onucanue AMHAMHKU psada CpCAHUM MPUPOCTOM COOTBCTCTBYCT €ro NpCACTABJICHUIO B
BHJIE NIPAMOM, MPOXOASIICH yepe3 IBe KpaliHUe TOYKH. (15 mosydeHus! mporHo3HOro 3HaYEHUs
Ha OAWH HIar BHOEpCO AOCTATOYHO K MOCICAHEMY Ha6JIIOI[eHI/IIO I[OGaBI/ITB 3HAYCHHUC CPCIAHCTO
abCOIIOTHOTO PUPOCTA:

9n+1 =Yt Ay , 3)

rae Yn — 3HaueHMe MokasaTenis B N TOYKE BPEMEHHOTO pAna, Yn+4l — HPOTHO3HOE 3HAYCHHE

noxasarenst B touke N+1 AY —spauenne CpEIHETr0 MPUPOCTa BPEMEHHOTO Psijia.



[Toyuenne mporHO3HOTO 3HAUeHUs mo Gopmyne (3) KOPPEKTHO, €CliM AUHAMHUKA DPsiia
Omm3ka K nuHEHHOW. Ha Takoii paBHOMEpHBINM XapakTep IWHAMUKH YKa3bIBAIOT MPUMEPHO
OJIMHAKOBBIE LIETTHbIE A0COIOTHBIE TPUPOCTHI.

Hcnonp3oBaHue cpeAHero Temma pocTa (CpeJHero Temma MpUpOcTa) AJs OMUCAHUS
AUHAMHUKU DPA3BUTUA pdaaa COOTBCTCTBYCT C€ro MNMpCACTaBJICHHIO B BHU/C MOKAa3aTeIIbHOU WU
SKCIOHEHIIMAIBbHON KPHUBOHM, MPOBEICHHOW 4Yepe3 JIB€ KpallHUE TOYKH, M XapaKTepHO IS
nmponeccoB, HU3MCHCHUC JIUHAMHUKH KOTOPBIX IMPOUCXOAUT C IMOCTOSAHHBIM TCMIIOM POCTA.
[IporHo3Hoe 3HaUEHNE HA OJIUH MIATr BIEPE]] ONpeaAesieTcs no hopmMyie:

9n+1 =Yn T

HenocraTkoM mporHo3upoBaHUs C HCHOJIB30BAaHHWEM CpPEIHEro MPHUPOCTAa U CPETHETO
TEMIIAa pOCTa ABJIACTCA TO, YTO OHU YYHUTHIBAIOT HavaJIbHBIM U KOHCYHBIN YPOBHHU pslia, UCKIIIOYast
BJIUSIHUE TPOMEXKYTOUHBIX YpOBHEW. TeM He MeHee, OHU MCHOJIb3YIOTCA KaK MNPOCTEHIIHE,
MPUOJIMKEHHBIE CIIOCOOBI MPOTHO3UPOBAHMS.

3agauga.

ExxexBapranbHas auHamuka (oHma 3apabOTHOHM MiIaThl paOOTHUKOB (PUPMBI B JICH. €]I.
MpeACTaBICHA B TaOIHUIIE.

1

2

3

4

5

89
46,00

89
81,50

90
24,10

90
63,15

91
05,75

O6ocHOBaTh MPaBOMEPHOCTb HCIOJIB30BAHUE CPEIHEr0 MPHUPOCTa IS ONpPEIeTICHHS
IPOTHO3HOTO 3HaUeHUs (PoHAa 3apabOTHOM TIIaTh B 6-M KBapTae.

3amaua.

W3meneHne exxekBapTaabHON TMHAMHUKH (OHJA 3apabOTHOM MIaThl paOOTHUKOB (HPUPMBI
MIPOUCXOAMIIO TPUMEPHO C TIOCTOSTHHBIM TEMITOM POCTa B TeUueHUe 5 kBapTanoB. ®oH1 3apaboTHOM
miaThl B 1-kBaprane cocrabisut 9523,08 neH. en., a B 5-M kBaprane — 9693,13 nen. en.

Omnpenenutb nporHo3 (oHma 3apaboTHOM TUIaThl paOOTHUKOB (UPMBI B 6-M KBapTase,
UCTIOJIB3YS CPEAHUN TeMIT POCTa.

JlabopaTopnas Ne4d
Cenascusanue pemenHbx psooe

[IpenBapuTenbHblii aHAIN3 BPEMEHHBIX PsAI0B SKOHOMMUYECKHUX IT0OKA3aTeNIeH 3aKIH04acTCs
B BBIBICHUM aHOMAJbHBIX 3HAYCHWM YPOBHEH psfa, KOTOPBIE HE COOTBETCTBYIOT pEalbHBIM
BO3MOKHOCTSIM PacCMaTpUBaEMOM SKOHOMHUUYECKOW CUCTEMBI, a TAKKE B ONPEICICHUN HAIUYUS
TpeHza.

Haubonee pacmpocTpaHeHHBIM TPUEMOM JJisi YCTPAaHEHHUS AaHOMAaJbHBIX 3HAuYEHUI
IOKa3arened U OTCYTCTBHUS TEHICHLMHM BPEMEHHOTO psiia SIBISETCS C2AaAMNCUBAHUE 8PEMEHHO20
paoa. Ilpu sToM npous3BoAUTCS 3aMeHa (AaKTUYECKUX YPOBHEH BPEMEHHOIO psijia PacUETHBIMHU,
YTO CcrnocoOCcTByeT Oojiee YETKOMY MpOSIBICHUIO TeHACHIMH psaga. CKomb3siimue cpegHue
MO3BOJISIOT CIVIAJANTH CIIyYaiiHbIE U IEPUOINYECKHE KOJIeOaHusl BpEMEHHOTO psifia.



Haubonee pacmpocTpaHeHHONH NPOLEAYPOH CIIIaXXKUBAaHUS SBISETCS METOH MPOCHOLl
cronbssyell cpedren. CHavama il BPEMEHHOTO psijia ONpeAeisIeTCsl MHTEPBa CriaKuBaHus (g).
Ecnu HeoOXomuMO CriaiuTh MeNKHe KoyieOaHus, TO HWHTEpPBAI CrIaXWBaHUS OepyT IO
BO3MOKHOCTH OOJBIIMM, €CIM HYXXHO COXPAaHHTh 0oJjiee MeNKHhe KojaeOaHus, TO HHTEpBaI
CriIakKMBaHUs yMEHbIIAOT. JJ1s1 epBbIX (§) ypOBHEH BPEMEHHOTO psifia BBIYUCIISETCS UX CPEAHEE
apudmeTrnyeckoe 3HaYeHUE. ITO OYyJeT CriakeHHOE 3Hau€HUE YPOBHS pAla, HAXOISIIIErocs B
MHTEPBAJIE CIVIAKUBAHUA. 3aTEM MHTEPBAJ CIIQXXKUBAaHUS CIBUrAeTCsS HA OJUH YPOBEHb BIIPABO,
MOBTOPSIETCSI BBIUMCICHUE CpeaHer apudmeTudeckoil u T.1. B pesynprare TakoW mporemypsbl
HOJYYUM PSAJ CIVIQXKEHHBIX 3HAYEHUH, NPU 3TOM B 3aBUCHMOCTH OT (J) NMEpBbIE U NOCIECTHHE
YPOBHU TEPSIOTCA.

JnuHy mHTepBana criaaxuBaHus (J) yaoOHO OpaTh B BHJE HEYETHOTO YHUCIA, B 3TOM
ClIydae pacyeTHOE 3HAUCHHE CKOJB3SIIECH CpeIHe OyneT MPUXOJUTHCS Ha CPEIHUN WHTEPBAI
psna.

Hanpuwmep, 115 uatepBana g = 3 criaxeHHbIE YPOBHHU PACCUUTHIBAIOTCS O opmyie:

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

YroObl HE TOTEPATH TEPBBIA M TOCICTHUH YPOBHH psla, WX MOYXHO BBIYHCIUTH IO
dbopmynam napaboaMIecKOT0 HHTEPIOIUPOBAHUS:

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

Metoa mpoCTOii CKOJIB3SIIEH CpeIHEN JaeT XOPOUIUE pe3yIbTaThl B IMHAMUYECKUX psiiax
C TMHEUHOW TEeHAEHIIUEH pa3BUTHSI.

Jns psAnaoB ¢ HETUHEWHOW TEHJCHLUMEH pa3BUTHA HEOOXOOUMO IPHUMEHSATh METOJ]
836CUICHHOU CKOb3sAWel cpedHel. DTOT METOJ OTJIMYAeTCs OT METOAa MPOCTON CKOJB3SIIEH
CpelHeW TeM, YTO YPOBHH, BXOJSIIME B MHTEPBAI CIIIAKUBAHUS, CYMMUPYIOTCA C Pa3HBIMU
Becamu. J1Jisi MOJIMHOMOB 2-TO U 3-r0 MOPSIAKOB IO S-4JI€HHON B3BEIICHHOM CKOJIB3SIICH CpeTHer
[EHTPAIbHOE 3HAYCHHE OMpeIeIsaeTcs 1Mo hopmyIie:

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

BecoBbie k03 (pULIMEHTHI MPU CIIIAKUBAHUK IO MOJWHOMAM 2-TO M 3-TO MOPSIKOB B
3aBHCUMOCTH OT JUTMHBI HHTEpPBaJa CrIaKUBAHUS ITPEICTABICHBI B TAOJIUIIE.

JlInHa HHTepBaJia CriIaKUBAHUSA BecoBoii ko3 Ppunuent
&) 1/35 (-3, +12, +17)
7 1/21 (-2, +3, +6, +7)
9 1/231 (-21, +14, +39, +54, +59)

BrolpaBHUBaHME  BPEMEHHBIX  PSJIOB  MOXET  OBITh  NPOU3BEACHO  METOAOM
9KCnoHenyuanvho2o cenaxcuéanus. CyTb METOAA 3aKIOYaeTcs B TOM, 4YTO B IPOLENypE
HaXO0X/IEHUS CIIIa)KEHHOT'O YPOBHSI HCIIOJIb3YIOTCS 3HAUEHUS TOJIBKO MPEAIIECTBYIOINX YPOBHEN
PAIOB, B3ATblEe C OINpEAENIEHHBIM BECOM, MPUYEM BEC HAOIOJIEHUS YMEHBIIAETCS IO Mepe
yZaJeHUs €ro OT MOMEHTA BPEMEHM, JUIsl KOTOPOIO ONPEAEIIAETCS CriaKeHHOE 3HaYeHUE YPOBHS

psazga. Ecou mns ucxomuoro Bpemennoro psaga Yt = Y15 Y240 Yty Yn coorsercrByromue

CTJIAKEHHBIE 3HAUCHUSI YPOBHEH O0003HAYHTH St , tne t=1N | 10 skcnoneHmanbHOE
CIJIaKMBAHKE MPOU3BOJIUTCA 110 PEKYPPEHTHOMY COOTHOIIECHHUIO:



St=a -y +(@1-a) S,

T7Ie 0 — mapameTp CriiakuBaHus, mpuyem 0 1, BenmuuuHa (1- o) Ha3zpIBaeTcs Ko PuimeHToM
JTVICKOHTHUPOBAHHS.

Hcnone3yst peKyppeHTHOE COOTHOLLECHHE JUIsl BCEX YPOBHEW psilia, HAUMHAS C IIEPBOIO U
KOHYasi MOMEHTOM yPOBHS t, MO’KHO ITOJIy4NTh, YTO SKCIIOHEHIIUAJIbHAS CPEHSS, T.€. CIIIAKCHHOE
JAQHHBIM  METOJOM 3HAauy€HUE YpPOBHA Dpsfa, SBISICTCS B3BELICHHOM CpegHEd  BCexX
IIPEALIECTBYIOIINUX YPOBHEMU:

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

OObIYHO A7 BPEMEHHBIX PSAZOB B SKOHOMHYECKHX BEIMYMHAX BEIMYUHY IapaMeTrpa
CriakuBaHus BeIOMparoT B uHTepBane ot 0,1 1o 0,3.

HavanbeHblil napamerp So IIPUHUMAIOT PABHBIM 3HAUYEHHUIO IIEPBOIO YPOBHS psiia WU
PaBHBIM cpeiHel apu(pMETUYECKON HECKOIBKHX MEPBBIX WIEHOB PsAa, HAIPUMED:

S Y1t YotYs
0= 5

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

- 3-, 5-1eTHHE CKOMB3SAIINE CPEIHUE TTPOCTHIE;
- 5-J'IGTHI/IG CKOJIB3SIIINEC cpe;[HHe B3BCIICHHBIC,
— CPaBHHTD PE3yJbTaThl PACUCTOB.

) {
0
6,3 1,2 8,1 N 6,3 7,3 0,9 5,4 9,7 1,7
- IIOCTPOiTE TpauKH psAaa AMHAMUKU U TPEHOB JTMHEHHON (QHIIBTPALIUH.
3agauya

B Tabnuue mnpuBeneHbl JaHHbIE YHMCICHHOCTH MIperojaBaTeNiell BBICIIUX Y4€OHBIX
3aBeneHnid P® (Teic. WenoBek) mo rojaaMm. [Ipow3BecTH cCriakMBaHHWE BPEMEHHOTO psiga C
MCIIOJIb30BAHUEM HKCIIOHEHIIUAIBHOM CPETHEN, MPUHSB MapaMeTp CriiaKuBaHUS a=0,1u
a = 0,3. Tlo pe3ynbraram pacyeToB ONPEAECIUTh, KAKON U3 CTIIAXKEHHBIX BPEMEHHBIX PSI0B HOCUT
OoJee TIaKUNA XapakTep.

J| 1 1 1 1 1 1 1 1
00 992 993 994 995 996 997 998 999
y 2 2 2 2 2 2 2 2
t 335 39,9 39,8 61,9 61,8 68,7 60,7 98,6
JlaboparopHas NeS

Bovibop naunyuwezo suda mpenoa c nomowvio Excel

Jlia onpenenceHus mapaMeTpoB JMHEHMHOrO TPEHAA 10 METOLy HAMMEHBIINX KBaIpaTOB
UCTIONb3yeTcst cTatuctuueckas GyHkuus JIMHEWH, nns onpeneneHuss SKCIOHEHLIUAIBHOTO

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



B Excel nuHus Tpenaa MoxeT ObITh 100aBiieHa B JHarpaMMy ¢ 00JIaCTSIMH THCTOTPaMMBI
i B rpaduk. s 3Toro HeoOX0AUMO:

— BBIJICJIUTH 00JIACTh AUArpaMMBbl; B TJIABHOM MEHIO BBIOpATh /Juacpamma—»/Jobasums 1uHuio
mpeHoa;

— B MOSIBUBIIEMCS JIUAIIOTOBOM OKHE JIunusi mpenoa BbIOpAaTh BUJI JIMHUM TPEHJA U 3a]1aTh
COOTBETCTBYIOIIME MapaMeTpbl. JIJis MOJMHOMHAIBLHOTO TpPEHAAa HEOOXOAMMO 3a/aTh
CTEMCHB aMPOKCHMHUPYIOIIETO MOJTHMHOMA.

B kadecTBe JOMOJHUTEIBHON HHPOPMAIIMY HA TUArpaMMe MOKHO OTOOPa3UTh YpaBHECHHUE
perpeccun ¥ 3HAYCHUE CPEAHEKBAJAPATUYECKOTO OTKJIOHCHHS, YCTAHOBHB COOTBETCTBYIOIIHE
bnaxxku Ha 3aknaake [lapamempyi TUATOTOBOTO OKHA JIuHus mpenoa.

3agaua

Jlunamuka Bbimycka npoaykuuu OUHASHANM XapakTepusyeTcs JaHHBIMU (MJIH. JTOJ.),
IPEJICTaBICHHBIMU B TaOJIHIIE.

Tox Boinyck Tox Boinyck
MPOXYKIUM NMPOXYKIUH
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

1. TIpoBectu pacyeT mapameTpoB JIMHEHHOTO M SKCIIOHCHITHAILHOTO TPEH/IOB.

[Toctpouts rpaduku psiga TMHAMUKHA U TPEHIOB.

3. BpiOpare Hamydmuii BUJ TpPEHIa HAa OCHOBAaHMHU TpadHUUecKoro H300paKeHUs U
3Ha4YeHus ko3 uimenTa feTepMUHAIINH.

N



[Tpunoxenue 2
OueHovHbIe CpeACTBA /sl MPOBeIeHUs MPOMEKYTOUHOM aTTeCTALNHU

a) Ilnanupyemble pe3yiabTaThbl O0y4YeHHS] M OIleHOYHbIE CpeACcTBAa /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

~
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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
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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.

o Uk~ w

o

10.

11.

12.
13.

Mertoas! TPOrHO3UPOBAHUS HA OCHOBE
HEUYETKUX BPEMEHHBIX PSIOB.

HccnenoBanue M npOrHo3upoBaHUE KayecTBa
TEKCTWJIBHBIX MaTEPHAJIOB" C 3JIEMEHTaMHU
CTaTbU

B3aumocBsi3u MHIEKCOB TOBapOOOOpOTa
Brustaue o6pa3zoBanus Ha 3apabOTHYIO TUIATY
[TpoGnema sxoHOMUYECKOI Oe3omacHocTH PO
[Tpumepsl IPOrHO3UPOBAHUS
MaKpOIKOHOMUYECKUX MOKa3aTesield Ha OCHOBE
SKOHOMETPUYECKUX MOJIEeTEH

O6omennsit MHK: nienecoobpasnoctsb
npuMeHeHus Beruncnenus B gretl- nmpeamer
prognostic methods

MeTo MaKCUMaIbHOTO MTPABAONOI00HUS.
MeTo MaKCUMATBHOTO TTPABIONOI00HUS.
BpeMenHnble psabl 1 METOABI UX
IIPOrHO3UPOBaHUs, IPUMEHEHHE MeTo1a S&P
Tector luku-dymniepa Ha TPOBEPKY HATUYUUS
€IMHUYHBIX KOpHEH. AnropuTtm tecta Juku-
Oyepa.

baiiecoBble METOIBI B 3KOHOMETPUKE
Mopenu 1 METObI CEKbIOPUTU3 AL




K HNuaukarop
on
JOCTHOKEHUS OueHouHbIE CpeCTBa
WMHJIUKaTopa
KOMIIETCHIINU

0aHKOBCKHX aKTHBOB.
14. CucteMbl 5JKOHOMETPUUECKUX YPaBHEHUH.
Wnenrudukanms.

0) Ilopsinok mpoBeaeHHMs] MPOMEXKYTOUYHOM ATTECTANUM, MOKA3aTeJd M KPHUTEPHH

OlleHUBAHMUS:

[IpomesxyTouHas arTecTanus Mo JUCUUIUIMHE IPOBOAUTCS B (pOopMe 3adeTa.

Ilokazamenu u Kpumepuu:
— HA OYeHKY «3aumeHo» — OOYUAIOUIUIICS MOKA3hIBAET BHICOKHI ypOBEHH C(OPMHUPOBAHHOCTH
KOMIIETEHIIUH, T.€. IPUHUMAET aKTUBHOE y4acTHe B OOCYKIECHUH, BIaJIeeT TEPMUHOIOTUUECKUM
anmaparoM, JEMOHCTPUPYET 3HaHHUA B O0JIACTH HSKOHOMETPHYECKOTO MOJCTUPOBAHUS;
OCYIIECTBIISIET BHIOOP 3(PEeKTUBHOI MOEIIN, HA OCHOBE MPOBEJCHUS HEOOXOIMMBIX PACUETOB U
y4€Ta BCCX NMPCACTABJICHHBIX B YCJIOBUHN HOKaSaTeHCﬁ, rpaMOTHO O6OCHOBBIB3.€T CBOC pCHICHUC U
bopmyaupyeT He0OOXOAMMBIC BHIBOIBI.
— Ha OYeHKY «He 3aumeH0» — PEe3yNbTaT OOyueHUs HE JOCTUTHYT, OOYyYarOIIUNCS HE MOXKET
MOKa3aTh 3HAHUS Ha YPOBHE BOCIPOU3BEACHUS U O0BSICHEHHS] HHPOPMAIINK, HE MOKET [MOKa3aTh
HWHTCJUICKTYAJIbHBIC HABBIKW PCIICHUA ITPOCTHIX 3aJ1a4



