MHUHHUCTEPCTBO HAYKHA Y BBICIIEI'O OBPA3OBAHMS
POCCHUHMCKOHU ®ETEPAITMN

®DenepabHOE TOCyJapCTBEHHOE 010 DKeTHOEe 00pa3oBaTeIbHOE YUPEIKICHHE
BBICIIEr0 00pa3oBaHus
«MarHuTOropckuii rocy1apcTBeHHbINH TeXHUYeCckuil yHuBepcuteT uM. [.11. HocoBay

i YTBEPXJIAIO

/ % ﬁ( Jlupextop UDuY
(S 57/ H.P. BanbiHcKas

10.03.2021 r.

PABOYAS ITPOTPAMMA JTUCHUIIJIMHBI (MOY JIST)

SKOHOMETPHKA (ITPOJBHHYTBIH YPOBEHB)

HanpaBnenue noAroToBKH (CHeHaIbHOCTD)
38.04.01 DxoHOMHKA

HampasieHHOCTS (PO uIb/Crienuani3arys) IporpaMMbl
OKxoHOMHKa,0yXralTepcKuil yueT U HaJIoru s Ou3Heca

VpoBeHb BEICIIEr0 00pa3oBaHus - MarUCTpaTypa

®opma 00yueHust
3a04Has

Huctutyt/ pakynsrer  MHCTHTYT 9KOHOMHKH M YIIPaBJICHHS
Kadenpa DKOHOMHKH

Kype 1

MarnuTtoropck
2021 rox



PaGouas nporpamma cocrapiena Ha ocHoBe ®I'OC BO - MarucTparypa 1o HanpapieHHIO
noarorosku 38.04.01 Dxonomuxa (nmpuka3 Muno6prayku Poceun ot 11.08.2020 r. Ne 939)

/
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3aMeCcTHTEIb AUPEKTOpa Mo yueOHOH paboTe, 3aBemyromuii kadeapoit skonomuku Crbaickoro
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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl IKOHOMUKHU

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.T'. Bacuibesa

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusaruu B 2023 - 2024
y4eOHOM rofy Ha 3acejaHuu Kadeapbl IKOHOMUKHU

IIporokomor 20 1. Ne

3aB. kadeapoii A.T. Bacunbesa

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2024 - 2025
y4eOHOM roy Ha 3aceaHuu Kadeapbl IKOHOMUKHU

[Iporokom ot 20 . Ne
3aB. kadenpoii A.I'. BacunbeBa




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

oOyueHue CTYJEHTOB OCHOBHBIM MaTE€MaTHMUECKUM MOHITUSIM U MeToAaM B 00JacTu
HSKOHOMETPUYECKOTO MOJEIUPOBaHUS, NPUMEHUTEIBHO K PEIICHUIO 3ajad  aHallu3a,
MIPOTHO3UPOBAHUS M YIPABIEHUS SKOHOMUKOW Ha Makpo - U MHUKpPO - ypoBHAX. B mporecce
W3YYCHUS ITON TUCHUIUIMHBI y CTYJACHTOB JOJDKHBI OBITH COPMHUPOBAHBI TEOPETHUECKUE H
MPAKTUYECKHE HAaBBIKM pPEIICHHUS SKOHOMETPUYECKHX 3a/Jad M aHallu3a IOJYYEHHBIX
PE3yJIbTATOB.

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMmal

JucuumuimHa DKOHOMETpUKa (IIPOABHUHYTHIM YPOBEHb) BXOAUT B 00s3aTelbyl0 4acTb
yueOHOro 11ana 00pa3oBaTeIbHON MPOTrPaMMBI.

Jns  W3ydeHWs  JUCHUIUIMHBL ~ HEOOXOAWMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(hOpMHUPOBAHHBIE B pe3yJIbTaTe U3yUCHUS TUCIUIUINH/ MPAKTUK:

Craructuka

Maremaruka

DKOHOMUKA OpraHu3aluu

Metoapl 00pabOTKH YKOHOMUYECKON HHPOPMALITHH

3nanus (YMEHHs, BIAJICHUS), TOJyYCHHbIE NMPH M3YyYCHUU TAHHOM NUCIMILIMHBI OyIyT
HEOOXOUMBI 7151 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

[ToaroroBka Kk ciaye u cjaua rocyapCTBEHHOTO SK3aMeHa

busnec-nnanupoBanue

WuBecTUIIMOHHBIN aHAIN3

3 Komnerenuun ody4aromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) U IJIAHUPYEMble Pe3yJIbTAThI 00y4eHu s

B pesynpraTe OCBOEHMS AUCHUMIUIMHBI (MOAYJsl) «OKOHOMETpUKA (IIPOABUHYTHIM
YPOBEHbB)» 00yJaroLuiics JoKeH 001aaTh CIEAYIOIIUMU KOMIETEH UMM

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIKXCHHUA KOMIICTCHIIMH

OIIK-2 CrocobOeH MPUMEHSTh MPOJBUHYTHIC WHCTPYMEHTAIBHBIC METOIBI 3KOHOMHYECKOTO
aHaJIM3a B MPUKIAJAHBIX U (1K) yHIaMEHTATbHBIX UCCIICIOBAHMSIX;

OIlK-2.1 PaboTaeT ¢ HaIMOHALHBIMU U MEXKITYHAPOIHBIMU 0a3aMU JTAHHBIX C IETbI0
norcka HeoOxonuMoil wuHpopMauu 00 DSKOHOMHYECKHX SIBICHUAX U
IpoIeccax

OIIK-2.2 OobpabarbiBaeT nH(MOPMaLIHIO 00 SKOHOMUUYECKUX SIBJICHUSIX M MPOIEccax,

OTpeAeNsieT CBSI3W M 3aBHCHUMOCTH MEXAY SJeMEHTaMH WH(GOpMaIny,
hopMyupyeT 000CHOBAHHLIN BHIBOI

OIIK-2.3 Bnaneer coBpeMeHHBIMU METOAAMU 3KOHOMHUYECKOTO aHAJIN3a, CTATUCTUKHU
Y DKOHOMETPHUKH JUUISl PELIEHUS TEOPETHUECKUX U MPUKIIAHBIX 3a7a4

OIIK-5 CriocobeH ucnoib30BaTh COBpeMEHHbIE NHPOPMAIIMOHHBIE TEXHOJIOTHH U TPOrPaMMHBIE
CpPECTBA IIPH PELICHUH PO eCCHOHATIBHBIX 3aa4.

OIIK-5.1 BbiOupaer COOTBETCTBYIOLIME COJAEPKAHHIO MPO(ECCHOHAIBHBIX 33734
UHCTpYMEHTapuii  oOpaOOTKM M  aHaju3a JIaHHBIX, COBpPEMEHHbIE
H(GOpPMalMOHHbIE TEXHOJIOIMH M IPOTrpaMMHOE obecrieueHue

OIIK-5.2 Ucnonp3yer ms pemieHus nOpo(ecCHOHATBHBIX 33/7ad COBPEMEHHbIE
UH(pOPMalOHHbIE TEXHOJIOTUH 51 [IPOrpaMMHBIE CpEICTBa,
IIPEJBAPUTEIILHO  OLIEHMB  BO3MOJKHOCTb U II€JI€COO0Pa3HOCTh  HX
HCIIOJIb30BAHUS




4. CTpyKTypa, 00bEéM H coep:KaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuHuil 108 akaa. gacoB, B ToM
qyuce:
— KoHTakTHas padora — 10,7 akaz. 4acos:
—aynuropHas — 10 akaj. 4acos;
— BHeaynuTopHas — 0,7 akaJ1. 4acoB;
— caMocTosTenbHas padora — 93,4 aka. 4yacos;
— B (hopMe MpakTUIECKOM o AroToBku — 0 akaj. Jyac;

— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yac
dopma aTTecTaIiy - 3a4€T

AynutopHas gs
kontakthas pabota | E § ®opma TeKyIIero
Paszen/ Tema g (B axaz. yacax) E E{ Bun 5 KOHTPOJIS Kon
> 3 © | caMOCTOATENbHOM | yCIEeBaeMOCTH H
JUCLIATUINHBI R £ m . | xomnerenu
g £ paboTs MIPOMEKYTOYHOM
Tex. mab. | TpakT. zZ aTTecTalyy
3aH. 3aH. | &
1. Beeenue B nmpeaMer
Nzyuenne
JUTEPATYPHI, CTHBII onpoc
1.1 l:lp cAaMeT HO,I[F(I))TO]ZII:a K g Otuet ng OIIK-5.1,
SKOHOMETPHKH, €€ Iellb, 0,2 0,5 10 .
sanawi. BasoBbie TOHATHS BBITIOJTHEHHUIO nabopatopHoi OIIK-5.2
71ab0PaTOPHBIX pabote
pabor
1.2 TloBTOpeHue TeopuH Nsyuenune
BEPOSTHOCTU u 05 0.50.5u] 15 JUTEPATYPBI, YCTHBIH OIIPOC OIIK-5.1,
MaTeMaTHIECKOI 1 ' T MOJIrOTOBKA K |Mokian k cemuHapy|  OIIK-5.2
CTaTUCTHKU CeMHHapy
1.3 MaremMaTMaTHYECKOE
MOJIEIMpPOBaHKE B OIIK-5.1,
3KOHOMHUKE. Kitaccrr Visyuenue OIIK-5.2,
MoJenei. Bunst 0,4 0,2/0,2H( 12 YCTHBIH OIIPOC OIIK-2.1,
MEPEMECHHBIX. Drarsl JITCPATYPbI OIIK-2.2,
KOHOMETPHUUYECKOTO OIlK-2.3
MOJEIUPOBAHUS
Hroro no pazaeny 11 1,2/0,7| 37
2. PerpeccuoHHBIE MOZIEITN
Nzyuenue
JIUTEPATYPBI, OTYeT IO
MOJrOTOBKA K 71a00PaTOPHBIM
2.1 Jluneiinast perpeccus. 0,5 0,2/0,21| 12 nzlggg::(?g::x g:fg:i{hé %?[?{.55]5
pabor TIPOX0XKICHHIO
[Tpoxoxnenus monyna MOOK
1 MOOK
Nzyuenue
JIUTEPATYPBI, Otyer o
MOATOTOBKA K nabopaTopHOI
2.2 Henuneiinple Monuenu BBITIOJTHCHHIO pabore OIIK-5.1,
perpeccun 0.2 0,2/0.21) 12 71a00paTOPHBIX OTYET 0 OIIK-5.2
paboT MPOXOKICHUH
IIpoxoxnenue monyna MOOK
MOOK




Wroro no pazneny 0,7 0,4/0,41| 24
3. BpeMenHsbIe psijibl
Nzyuenne
JIUTEPATYPHI, Otuer no
MOJITOTOBKA K nabopaTopHO
3.1 OcCHOBHBEIE DIIEMEHTHI 05 02/0.11| 10 BBITIOJIHCHUIO pabore OIIK-5.1,
BPEMEHHOTO psijia 11a00paTOPHBIX Otuer o OIIK-5.2
pabor IPOXOXKIECHUU
[Ipoxoxnenue moxyist MOOK
monynst MOOK
Wzyuenne
JTUTEpaTypPHI, Ortuer o
MOJATOTOBKA K nabopaTopHO
3.2 Mojenu craiioHapHbBIX BBITTOJIHEHHIO pabore OIIK-5.1,
0,2 0,2/0,11| 6
U HECTALIMOHAPHBIX PALOB J1a00PaTOPHBIX Ortuer o OIIK-5.2
pabor MIPOXOKACHUH
IIpoxoxnenue Moyt MOOK
moxyist MOOK
Hroro no pazneny 0,7 0,4/0,21| 16
4. CucremMpl SKOHOMETPHIECKUX
ypaBHEHUH
Wzyuenue
TUTEepaTypPHI, Ortuer mo
MOJITOTOBKA K 1abopaTopHOM
4.1 Cucrembl ypaBHCHUH B BBITTOJIHEHHIO pabore OIIK-5.1,
1 2/1,11 | 10
9KOHOMETPUKE 71a00PaTOPHBIX OTYET O OIIK-5.2
pabor MIPOXOKIACHUH
IPOXOXKJCHHUE Moyt MOOK
Moyt MOOK
Nzyuenne
JIUTEPATyPBI, Otuer o
42 Cherembl  MHHOHHBX MOATOTOBKA K n1abopaToOpHON
OTHOBPEMCHHBIX 05 2 6.4 BBITTOJIHEHUIO pabore OIIK-5.1,
N ' ' 71ab0paTOPHBIX OTYeT 0 OIIK-5.2
ypaBHEHHI
pabor MPOXOXKICHUU
MIPOXOXKICHNE moxyist MOOK
Moyt MOOK
HWroro no pazaeny 15 4/1,11 | 16,4
5. 3auer
Nsyuenune
JUTEpaTyphl, OIIK-5.1,
5.1 3ager IMOJArOTOBKA K Teet OIIK-5.2
3a4yery
Wroro no pazneny
Hroro 3a cemectp 4 6/2,41 | 93,4 3a4ET
Hroro no nuciuiianHe 4 6/2,41 | 93,4 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipu mpoBeneHNY 3aHATUN ¥ OpPTraHU3AIMH CAMOCTOSITEIIBHOM paOOThI UCIIOJIB3YIOTCS:

TpaauumoHHBIE TEXHOJOTMHM OOYYEHHs, MPEAIoiaralne nepeaadyy HHPOpPMaluu B
rOTOBOM BuUJE, (opMHUpOBaHHME Y4YEOHBIX YMEHUH MO O00pa3ily: JIeKIHS-U3JI0KEHHUE,
NEeKIUsA-00BsICHEHHE, TA00OpaTOpHBIE pabOThI, KOHTPOIbHAS paboTa u Jp.

Hcnonb3oBaHue TPaguIIMOHHBIX TEXHOJIOTUN O00ECreunBaeT OPUECHTHUPOBAHKE CTYIEHTA
B MOTOKE HMH(OpMAIMK, CBS3aHHON C Pa3IMYHBIMH IMOIXOAAMU K ONPENEICHUIO CYIIHOCTH,
coJlep>KaHusl, METOI0B, (OPM Pa3BUTHSI U CAMOPA3BUTHUS JINYHOCTHU; CAMOOIIpEIeNICHUE B BEIOOpE
ONTUMAJILHOTO MYTH M CHOCOOOB JIMYHOCTHO-NIPOPECCHOHATBHOTO PAa3BUTHS; CUCTEMATU3ALIUIO
3HAHUW, TOJMYYEHHBIX CTYICHTaMHU B IpoOIlecce ayIUTOPHOM M CaMOCTOATEIbHOW pabOTHI.
JlaGopaTopHble 3aHATUS OO0ECIEYMBAIOT pPAa3BUTHE U 3aKPEIJICHWE YMEHHH M HaBBIKOB
ompezenieHusl IeJied M 3a/ad CcaMOpasBUTHs, a Takke MNPUHATHS HaubOosee 3 EeKTUBHBIX
PELICHUH 110 UX peaTu3alyH.

WnTtepakTuBHble (OpMBI OOyuYeHUS, MPEANOaraloniie OpraHu3aluilo OO0Y4YeHHs Kak
IPOAYKTUBHON TBOPUECKOM IEATEIBHOCTH B PEKUME B3aUMOJICHCTBUS CTYACHTOB JIPYT C IPyTrOM
U C TPEMo/IaBaTesIeM.

Hcnonp30BaHne HMHTEPAKTUBHBIX  00pa30BaTENIbHBIX TEXHOJOTHMH  CHOCOOCTBYET
MOBBILICHUIO UHTEPECa M MOTUBAIIMM yYaIllUXCsl, aKTUBU3AIIMH MBICITUTEIILHON NESTENbHOCTH U
TBOPYECKOTO TOTEHIMAJa CTYIEHTOB, jAenaer Oojee 3()(eKTHBHBIM YCBOEHHE Marepuania,
MO3BOJIET MHIUBUYaTH3UPOBATh O0yYEHHE U BBECTH YKCTPEHHYIO KOPPEKIIHIO 3HAHUH.

IIpu npoBeneHUM 1a0OPATOPHBIX 3aHIATUH MCIONB3YIOTCS TpyImoBas padora,
TEXHOJIOTHSI KOJUIEKTUBHOM TBOPYECKOM JIEATEIbHOCTH, TEXHOJIOTUS COTPYAHHYECTBA,
obcyxienue mpoodsemsl B hopme auckyccuu, Case-study. JlaHHbIC TEXHOJOTHH 00ECIICUUBAIOT
BBICOKHI YPOBEHb YCBOCHHS CTYACHTAaMHU 3HAaHUU, A(P(EKTHBHOE U YCIEIIHOE OBJIAJCHUE
YMEHUSIMHU U HaBBIKAMH B MPEIMETHON 001acTH, (OPMUPYIOT TIO3HABATENBHYIO TOTPEOHOCTh U
HEO00XO0IUMOCTh JAIbHEUIIEro camoo0pa3oBaHus, MO3BOJISIOT aKTUBU3HPOBAThH
UCCIIEIOBATEIIBCKYIO ICATEIbHOCTD, 00eceunBatoT 3 (HEKTUBHBIN KOHTPOJIb YCBOCHHS 3HAHHIA.

6 YueOHO-MeTOIMUECKOE 00eceyeHHe CAMOCTOSITeJIbHO PadoThl 00yYaroIMXCsl
[TpexncraBneHo B mpuioxeHun 1.

7 OneHoYHbIe cpeIcTBA A5 POBeAeHUsI IPOMEKYTOYHOM aTTecTAluH
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecTedeHrue TUCIUITHHBI (MOTYJIs1)

a) OcHOBHas JIMTEpaTypa:

1. DkoHOMETpHKA : Y4eOHHK M TPAKTUKYM Ui TpHKiIagHoro OakamaBpuara / O. A.
Hemmumosa, /1. 1. ManaxoB. — Mocksa : U3natensctBo FOpaiit, 2019. — 334 ¢. — (bakanasp.
[Mpuknanuoit kypc). — ISBN 978-5-534-00625-4. — Tekcr : anekrponssiid // DBC HOpaiir
[caiiT]. c. 1 — URL.: https://urait.ru/bcode/432950/p.1 (nara obpamenus: 22.03.2021)

2. DKOHOMETpHKA | y4eOHHK M TPAKTHKYM IS akajemudeckoro Oakamaspuata / H. 111.
Kpemep, b. A. Ilytko ; non penakumeit H. 1. Kpemepa. — 4-e uza., ucnp. u gorn. — Mocksa :
UznarensctBo HOpaiir, 2019. — 308 c. — (bakanaBp. Akagemuueckuii kypc). — ISBN
978-5-534-08710-9. — Tekcr : oamekrponnsii // DBC IOpaiit [caiit]. ¢. 1 — URL:
https://urait.ru/bcode/426241/p.1 (nara oopamenwus: 22.03.2021)

0) lonotHuTEIBLHAS JTUTEPaTypa:
1. JlaktronoBa, 0. C. DxoHomerpuka : yueoHoe nocobue / 0. C. JlaktnoHoBa ;



MI'TYV. - [2-¢ u3n., moarot o ned. uza. 2005 r.]. - Marautoropek : MI'TY, 2016. - 1 snektpoH.
OIIT. JICK (CD-ROM). - 3arin. c TUTYIL 9KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3074.pdf&show=dcatalogues/1/1135
273/3074.pdf&view=true (mata oOpamenus: 22.03.2021). - Maxkpoobdbekr. - Tekcr
ANIEKTPOHHBIN. - CBeaeHus noctynusl Takke Ha CD-ROM.

2. JlorynoBa, O. C. Dkonomerpuka cpeacrBamu Statistica 6.1. Bpemennsie u
JIMHaMu4Yeckue psibl - yaeOHoe mocobue / O. C. Jlorynosa, E. A. Wibuna, B. B. Koposesa ;
MITY. - Marauroropck, 2009. - 135 ¢ : wm, guarp., Tabn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=228.pdf&show=dcatalogues/1/10561
18/228.pdf&view=true (mara oopamenus: 22.03.2021). - MakpooOBeKT. - TEKCT : 3JICKTPOHHBIH. -
NmeeTcs neyaTHbIN aHAJIOT.

3 KoppenunoHHbIi B perpecCHOHHBIN aHanu3 . yaueoHoe mocobue / M. I'. Kapenuna, B.
1. Tpopumosa, T. A. ManoBa u np. ; MI'TY. - Marautoropck : MI'TY, 2016. - 1 snexTpoH.
OIIT. JICK (CD-ROM). - 3arin. c TUTYIL 9KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2489.pdf&show=dcatalogues/1/1130
255/2489.pdf&view=true (mara oOpamenus: 22.03.2021). - Makpoobbekr. - Tekcr
AIIEKTPOHHBIN. - CBeneHus noctynHsl Takke Ha CD-ROM.

B) MeToauyeckue ykasaHus:
1

r) [Iporpammuoe obecneuenue u UaTepuer-pecypcebi:

IIporpammHoe oGecnieueHue

Haumenosanue 10 Ne noroBopa CpoK JIeHCTBUS JTUIICH3UN
MS Windows 7
Professional (st J-1227-18 ot 08.10.2018 11.10.2021
KJ14CCOB)

7Zip CBOOOJHO  pacrIpoCTpaHsIeMOe OECCPOUHO
STATISTICAB.6  |K-139-08 ot 22.12.2008 0eccpouHO

FAR Manager CBOOOJHO  PACHpOCTpaHsSIeMOe 06eccpoyHO

IIpodeccnonanbubie 0a3bl JaHHBIX M MH(POPMAIMOHHBIEC CIPABOYHbIE CHCTEMbI
HasBanue xypca CcruIka

HanuonanbHas nHGOPMAIMOHHO-aHATUTHYECKAs URL:
cucrema  —  POCCHHCKHH — MHJCKC  HaydHOro https://elibrary.ru/project_risc.asp
nutrposanus (PUHIL)
ITouckoBas cucrtema Axamemuss Google (Google
Scholar)
Nudopmanmonnas cucrema - EquHoe okHO q0cTyma K
WH(MOPMaLMOHHBIM pecypcam

9 MaTtepuaJIbHO-TEXHHYECKOE o0ecTedeHne TUCIUTIHHBI (MOLYJIs1)

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

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

MaTCpI/IaJ'IBHO-TCXHI/I‘-ICCKOe obecrneucHUe JUCITUITIIIMHBI BKIIFOUACT:



MaTepI/Ia.HBHO-TeXHI/I‘IeCKOC obecrneucHue JUCHUIIIIMHBI BKJIIFOYACT:

Y4eOHble  ayIUTOpUW s TPOBEACHUS  3aHATUNA  JIGKIIMOHHOTO  THUMA -
Crnenmanu3upoBaHHas (yueOHast) MeOelb (CTOJIbI, CTYJIbS, JOCKA ayAUTOPHAs ), MYJIbTUMEIUNHOE
obopymoBanue (IPOEKTOpP, KOMITBIOTEp, dKpaH) IS Mpe3eHTAlMH y4eOHOro Marepuala IIo
JMCIIATUIAHE;

VY4ueOHble ayIUTOpHM Ui TPOBEACHUS JIA0OPATOPHBIX 3aHATUH, TPYIIOBBIX U
WHJIMBHIyJIbHBIX KOHCYJIBTALMH, TEKYIIEro KOHTPOJS M IPOMEXKYTOYHOH arTecTaluu -
Crenmanu3upoBanHas (yueOHasi) meOenb (CTOJBI, CTYNbs, TOCKAa ayAWTOpHAs), EPCOHATIbHBIE
KOMITBIOTEPHl OOBEIMHEHHBIE B JIOKAJbHBIE CETH C BhIXOAoM B Internet m ¢ moctymom B
ANEKTPOHHYI0  MH(OPMALMOHHO-00pa30BaTEIbHYI0 Cpely YHHUBEPCUTETa, OCHAILCHHBIE
COBPEMEHHBIMU ITPOTPAMMHO-METOANYECKUMHI KOMIUIEKCAaMH

Aymutopun IS CAaMOCTOSITENTEHOW pa0OThl (KOMITBIOTEPHBIC KIIACCHI, YUTAIBHBIE 3aJIbl
oubnuorekn) - CrenuanuzupoBanHas (yueOHasi) MeOenb (CTOJBI, CTYJNbS, IOCKa ayAUTOpHAas),
MEPCOHAIBHBIE KOMITBIOTEPhI OOBEAMHECHHBIE B JIOKAJIBLHBIC CETH ¢ BhIxomoM B Internet m c
JOCTYIIOM B  DJIEKTPOHHYIO HMH(OPMAIMOHHO-00pa30BaTeIbHYI0 CpEly YHUBEPCUTETA,
OCHAII[EHHBIC COBPEMEHHBIMU IMPOTPAMMHO-METONICCKIMH KOMIUICKCAMH

[Tomemnienne Juis  XpaHeHHS W TPOPHIAKTUYECKOTO OOCITYy)KUBaHHUS  y4eOHOTro
obopynoBanus - Meb6eib (CTOJIbI, CTYINbs, CTEIIAXKH JIs XpaHeHUs Y4eOHO-HATIISIIHBIX TTOCOOMI
U yueOHO-METOIMUCCKOM JOKYMEHTAIIMH ), IEPCOHATBHBIC KOMITBIOTEPHI.

[Ipunoxenue 1
YueOHO-MeTOoANYeCKOe 00ecTeYeHrne CAMOCTOAITEIbHOM PadoThI 00y4arouxcs
MOCTPOEHME MOJEJIA JIMHEWHOW MAPHOM PETPECCUM
JlabGopaTopnas padora Nel.
Buviuucnenue xoagpgpuyuenmos ypasnenus 1unetiHou pecpeccuu

ITapHas perpeccust — 3TO ypaBHEHHUE CBS3H JABYX IEPEMEHHBIX ) U X!

y=T1(x),

r7ie Y - 3aBUCHMas TIepeMeHHasi (pe3y/IbTaTUBHBIN MPH3HAK); X - HE3aBUCUMAasl, OOBICHSIOIIAS
nepeMeHHas (Mpu3HaK - (akTop).

JIuneitnas mapHas perpeccus: Y = A+ bX+¢& .

[TocTpoeHne ypaBHEHHs PETpeccur CBOJIUTCS K OLIEHKE €€ MapaMeTpoB (B MPUBEACHHBIX
BBIIIIE YPaBHEHUSIX pErpeccur — mapaMmeTpel a u D). JIns OIeHKHM mapaMeTpoB perpeccui,
JUHEHHBIX [0 IapaMmeTpaM, HCIOJIb3YIOT MeToJ HauMeHbmmx kBaapatos (MHK). MHK
MIO3BOJISAET MOJIYYUTh TAKUE OLIEHKH IapaMeTPOB, IIPU KOTOPBIX CyMMa KBaJpaTOB OTKJIOHEHUN

(dakTUYeCKUX 3HAYEHHUI pe3yJbTaTUBHOTO MpPHU3HAKA ) OT TEOPETHUYECKHUX Y(X) MHHHMMaJIbHA,
T.€.



A2 .
Z (y - yx) — min
JInst TMHEHHBIX YpaBHEHUH peIIaeTcsl CIEAYIOIas CUCTEMa OTHOCUTENBHO @ 1 D!

na+bY x=>"y,
Y DY - Yy
I[J'IH peICHUA I[aHHOﬁ CHUCTEMBbI U HAXOXICHUA d U b MOXXHO HCITIOJIBb30BAaTh /IBa Imoaxoaa.

1. I/ICHOJ'IIBYIOTCH CICAYIOIHNE COOTHOIICHMS:

Tx| 2y X

A = i) )
S TS e ‘ZXZ yx
_Aa, b Ab
A’ A
2. MOKHO BOCIOJIb30BaThCSl TOTOBBIMU (hOPMYJIaMU, KOTOPBIC BHITEKAIOT U3 3TOW CHCTEMBI:
Cov(X, y) X—Yy-X.
b= 2 = 2 )
Oy X —X
13 - —
e Cov(x,y) = HZ(Xi - X)(yi -y) - KOd(Q(GUIIMEHT  BBIOOPOYHOW  KOBapHAIIWH,
i=1
_ o\ 2
Oy = _Z (Xi -X)° . nucriepcrst (aKTOPHOTO TPH3HAKa WM BBIOOPOYHAS BapHaIlus,
00o3HaYaeMast Kak Var(X) .
3agaua

MMmeroTcss cTaTUCTUYECKHE JaHHBIE IOCTYIUIEHUS JOTOBOPOB B KOHCOJIMIMPOBAHHBIN
oromxer Cankt-IlerepOypra(y, mipo py6.) B 3aBUCUMOCTH OT YHUCIEHHOCTH PabOTalomUX Ha
KPYIHBIX ¥ CPEHUX MPEINPUATHIX (X, mblc.uen.) SKOHOMHUKH pailoHoB 32 2012 r. mpeicTaBieHbl
B Tabmmie 1.

Tab6muna 1



Heo0xoaumMo nmocTpouTh TMHEHHOE ypaBHEHHUE MAPHOM PErpeccuu y OT X.

Pemenmne.

. Toctynxenne YuciaeHHOCTH
roonna|eery (.| POTTHORE
*[x (re1c. wear)
pyo.)
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 1251
17 150,6 132
18 156,1 149
19 209,5 157
20 342,9 282

1. Jlmsa pacuera mapaMeTpoOB ypaBHEHHUS JIMHEHHOW PETPecCHM IMOCTPOUTE pPaCUETHYIO

Tadnuy 2.
Tabmumna 2
Ne y X Xy v
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

Hroro
Cpeanue y v v 2
3HAYCHUSA y X Xy y




2. Ucnionb3ys dopmyisl 1, 2 paccuuTaiite mapameTps a u b.
3. 3anuimTe NONy4eHHON YpaBHEHHE TAPHON PErPeECCUU.

4. Jlns TpOBEPKH TPABUIBHOCTH IOJIYYEHHOTO YPaBHEHHS  BOCIOJIB3YHTECH
craructrueckoit ¢pynkuueit JJMHEWH Tabmuunoro npoueccopa Microsoft Excel, mis atoro:

— BBIJCJIMUTE UHTEPBAJ STYEEK, COACPKAIINI 2 cTOJIOLA U 5 CTPOK;
— BcraBbre Oynkimio JIMHEWH, 3afaiite 3HaueHHe KOHCTAHTHI M CTATHCTHKM PABHBIMH
eAMHHUIIE.
— BBexutTe (opmyny Kak (GOpMyly MaccuBa, UIS 4Yero HaXMuTe kiaBumry F2 a 3atem
komOuHarwmio kinasuin Ctrl+Shift+Enter.
B Tabnune 3. mokasaHo, B KakOM IMOPSAJIKE BO3BpalllaeTCsi IOMOJHUTENbHAs
perpeccroHHasi CTaTUCTHKA.

Tabmuua 3
b a
S€p S€;
r’ sey
F df
SSpe.. SSocm.

JlabopaTopnasi paGora Ne2.
Buiyucnenue koagpguyuenma xoppensyuu u cpeonei ouubKU annpoxkcumayuu
TecHOTY CBsI3M M3y4aeMbIX SBJICHUM OLICHUBACT JHMHEHMHBbIH KOI(P(PHUHMEHT NapHOM

KOppeJsiliuu rxy :

r _bGX_COV(Xiy)_W(_y')_(
xy o - )
o, 0,0, 0,0,
rae Oy = x*—x* Oy = y*-y°

JluneHbIi KO3PPUITMEHT KON U3MEHSIeTCS B Ipeenax —-1< rxy < 1

PaBeHcTBO KOX(dUIIMEHTa HYIIO CBHUJIETENBCTBYET 00 OTCYTCTBUU JIMHEHHOH CBSI3H.
PaBenctBo ko3¢ dunmenta -1 wim +1 nokaspiBaeT Hanu4yMe (QYHKIIMOHATBHON CBSI3U. 3HAK «+»
yKa3blBaeT Ha CBA3b NpsAMYK0 (YBETHYEHHE WM YMEHBUIEHHE OJHOr0 IpH3HAaKa
COIIPOBO’KIAETCS aHAJIOTHYHBIM U3MEHEHUEM JIPYTOro MPU3HAKa), 3HAK «-» YKa3bIBaeT Ha CBA3b
o0patHyl0  (yBeJIMYEHHE WJIM  yMEHBIIEHHWE  OJHOIO  IPU3HAKA  COIPOBOXKAAETCS
IIPOTUBOIOJIOKHBIM 10 HAIIPaBJICHUIO U3MEHEHUEM JAPYroro npusHaka). [TokazarensiM TeCHOTHI
CBSI3M MOXHO JaTh KaU€CTBEHHYIO OLIEHKY:

| KoauuyecTrBeHHas MeEpa TECHOTHI CBA3U | KauecTrBennas XAPaAKTEPUCTHKA CHJIbI




CBSI3H
1o 0,25 Ouens citabas
0,25-0,44 Ciabas
0,45 -0,64 YMmepeHnnas
0,65-0,80 CuipHas
0,81 -0,90 BecbpMma cuiipHas
0,91-1,00 OueHb crIbHAs

OneHky KadyecTBa IIOCTPOCHHOM Mojenu omnpenenser kodgduuueHT (MHIEKC)
JAeTePMHUHAIIMM, 2 TAKKE CPeTHSIsI OIIMOKA AaNMPOKCUMAIUM.

2
Ko>pduunenrt nerepmuuanum rxy :

5 T2
2 Z(yx o y)
Ny = N2 -
2.(y=)
Koodduuument nerepmunamum npuHuMaer 3HadeHus or 0, xorma ¢akTopsl X He

OKa3bIBAKOT HUKAKOT'O BJIMAHUA HA 3aBUCUMYIO IICPEMCHHYIO, 10 1, KOT'J1a UIBMEHEHMS 3aBUCUMOM
nepeMeHHoﬁ Y IIOJIHOCTBIO 00BACHUMBI BIUSIHUEM (I)aKTOpOB MOACIN.

QOyHKIIMOHATBHAS CBSI3b BO3HUKAET IPU 3HAUCHUH paBHOM 1, a oTcyTcTBHe CBsi3M - 0. [Ipn
3HAUEHMAX ITOKa3aTeled TeCHOTH! CBs3M MeHblne 0,7 BenmuumHa KoddduienTa qeTepMuHanum
Bcerna Oyzmer Hmwke 50%. DTo o03HAyaer, 4TO Ha JONI0O Bapuanuu (PAKTOPHBIX MPU3HAKOB
NPUXOIUTCS MEHBIIIAs YacTh 110 CPABHEHHIO C OCTAILHBIMHU HEYYTCHHBIMU B MOJIENH (pakTopamu,
BIIMSIOIIMME Ha M3MEHEHHUE PEe3yIbTaTUBHOTO MoKa3arens. [locTpoeHHbIe MPH TaKuX YCIOBHAX
pErpecCHOHHBIE MOJIENIM UMEIOT HU3KOE MPAKTHYECKOE 3HAUCHHE.

Cpennsia ommdKka annmpoOKCUMANMHU - CPEJHEE OTKJIOHEHHME PACUETHBIX 3HAYEHHM OT
(haKTHYEeCKuX:

a1 _1 Y=Y 1000
A—nZA nz‘ ; 100%

JlommycTrMBIH TIpe/ielT 3HAYCHHH A - se Goree 8 - 10%.
3apaua

OnpenenuM JMHEHHBIN KO3(pPUIMEHT MapHOH KOppensuud U CPEIHIOK OIIUOKY
anmnpoKCUMALUH JUIsl ypaBHEHMS ApHOW perpeccuH, moiaydeHHoro B JlabopatopHoii padote Nel.

Pemenne.

1. lomonHuTe TabaMIly 2. CISIYIONIMMHU PACYCTHBIMH MOJISIMH (Ta0I1. 4).

Tabmauma 4
} Ne \ ) , ) , ) v, Y Ys A
paiioHa y

1 4 !

A4 3
2 ¢ {

1 2
3 {




29 1
4 y
0,8 8,3
5 ] :
55 0,2
6 y :
8,8 3,1
; 7
7,5 9
8 4 4
8,7 9,1
9 { {
8,6 0,1
10 ]
04,6 4,2
11 ¢
0,5 9
12 ¢ (
8,3 5
13 ]
32,4 06
14 ] ]
22 12,2
15 ¢ ]
9,1 15
16 ] ]
44,2 25,1
17 ] ]
50,6 32
18 ]
56,1 49
19 )
09,5 57
20 X :
429 82
HToro
Cpenn y X X X2 v?
e 3HAYEeHUS
o
02
rxy
Mo

2. CpaBHHTE NOJY4YEHHOE 3HAYeHHE KOd(PHIMEHTa NETePMHHALUN CO 3HAUYECHHUEM,
BeIunciIeHHbIM pyHkiueit JIMHENH.

3. CnenaiitTe BBIBOJBI O TECHOTE CBSI3U M 00 OLIEHKE KaueCTBa MOCTPOSHHOM MOJIETH.
JlabGoparopHasi padora Ne3.

Oyenka 3navumocmu ypasneHus peepeccuu ¢ nomowpvio F-kpumepus @uwepa



F-xputepuii @®umiepa 3akiroyaeTcss B IPOBEPKE TI'MIOTE3bl [y O CTaTUCTHYECKON
HE3HAYMMOCTH YPaBHEHHs PETrPeccHu. [y 5TOro BBITOIHAETCS CpaBHEHHE (AKTUIECKOTO Fyum
¥ KpUTHYeCKOrO (TabnuaHOro) F.s, 3HaueHunit F-xputepus Oumiepa.

Fpaxm OIIpenensercs U3 COOTHOLIEHUs 3HAY€HUH (PAKTOPHON M OCTATOYHOM IUCHEPCHH,
pPacCUYMTaHHBIX HA OJIHY CTETIICHb CBOOO/IBI:

Foaom = = :
Gaxm. (y_ 9)2 1— rxzy m s (3)
n-m-1

rae N — 9KCiI0 eIUHUI] COBOKYITHOCTH, M — YKCIIO TIAPaMETPOB TPH MEPEMEHHBIX (VIS JIMHEHHOMI
perpeccun m = 1),

Fra6n — MakCHMMaJbHO BO3MOXKHOE 3HAUCHHWE KPHUTEPUS 0] BIMSHHEM CITydalHBIX
dakTopoB mpu creneHsx cBoboasl k1 =m, ky =n—m — 1 (msa nuHelinoi perpeccun m = 1) u
YPOBHE 3HAYHMOCTH C.

YpoBeHb 3HAYMMOCTH O — BEPOATHOCTH OTBEPTHYTH IMPABHIBHYIO THIIOTE3Y IPH
yCIIOBHH, 4TO OHA BepHa. OObIyHO BenmunHa o mpuHuMaeTcs papaoit 0,05 nmm 0,01.

Ecmn Foeen < Fgaom, TO Ho - rUmoresa o Cily4ailHOM IIPUPOJE OLICHUBAEMBIX
XapaKTePUCTUK OTKJIOHSACTCS W IPH3HACTCA WX CTATHCTHYECKas 3HAYUMOCTbh WU HAJCKHOCTD.
Ecmn Fheen > Fpaom, TO THIOTE3a Hy HE OTKIOHAETCS M IIPU3HAETCA CTATUCTUYECKAas
HE3HAYMMOCTb, HEHAJICKHOCTh YPaBHEHUS PErPECCUH.

3agaua

Onpenenum F-xputepuit ®uiiepa Uil ypaBHEHUs HapHOM perpeccuu, MOJY4EHHOTO B
JlaGopaTtopHoii pabote Nel.

Pemenmne.

1. Paccunraiite Fgpuqn 0 GOpMyIie 3 M CpaBHHUTE MOIYYEHHOE 3HAYEHUE CO 3HAYCHHUEM,
paccuntanHbIM ¢ iomotbio ¢pyHkiun JIMHEWH B JIabopatopHoii paboteNel.

2. Onpenenute Fi, pu 3aganHoM ypoBHe 3Hauumoctd o = 0,05 (Ilpunoscenue 1).
KpuTndeckoe 3HaUCHHE TAKKe MOXKHO HalTH ¢ nomortnsko Gynkin Excel FPACIIOBP.

3. CpaBHuTE NONyYeHHBIE 3HAYECHUSA Fe6, U Fypaom, CHETANTE BBIBOJ O CYIIECTBEHHOCTH
CBSI3H.

JlabGoparopHasi padora Ne4.
Oyenxa cmamucmuyeckou 3HAYUMOCMU NAPAMEMPOE pecpeccuul U Kopperayuu

Jns  OLUEHKM CTAaTHCTHYEeCKON 3HAYMMOCTH KOI3(Q(HUUUEHTOB perpeccud H
KOppeJsinuM paccuuTeiBatoTcs {-kputepuii CTbIOJEHTa U [10BEPUTEIbHbIC HMHTEPBAJIbI
KaXJ0ro W3 Moka3aresieid. Beiguraercs runoresza Hy o ciiydyallHOW MPUPOJIE MOKa3aTeneu, T.e. 0
HE3HAYUMOM UX OTIMYMH OT Hynsd. OIleHKa 3HAaYMMOCTH KO3(QQHUIMEHTOB perpeccuu u
Koppesiiui ¢ ToMolbio t-kputepust CTbIOAEHTAa NPOBOAUTCS IIyTEM COIMOCTABIEHUS HX
3HaYEHUH ¢ BETUYMHOMN CITydyallHOM OMIMOKHU:



L= tLi=—:; t=—"- (@)

Cayuaiinble OIMOKM TTapaMeTPOB JTMHEWHOU perpeccur u Kod(pduumeHTa Koppesinum
OTIPEICIIAIOTCS 10 PopMyTIam:

_ D (=902 n-2) _

se, S
o - Z(Y—yx)z_ sz e X—S ,/sz
a ocm. 2 2 -

n-2 nZ(x—T()Z n“o, " noy ©)

2
S ocm. _ Socm .

Z(X_)_()z “ o’ )

(7)

CpaBHuBas GakTUYECKOE U KpUTHYIECKOE (TaOIMIHOE) 3HAYCHUS {-CTATHCTUKH - U6, U
tpaxm - IPUHUMAEM WIIM OTBEPraeM runoresy Ho.

Cesa3p Mexnay F-xputepuem Oumepa u t-ctatuctukod CTbIOAEHTa BBIPAXKAETCS

2 2 [
PaBEHCTBOM: tr th =+vF.

Eciut tasn < tpam WHIA Lpaon < - tuesn, TO Ho OTKIIOHSETCS, T.€. @, D U Iy He cirydaiiHo
OTIIMYAIOTCSL OT HyNs U CPOPMUPOBAIKCH IMOJ BIMSHHEM CHUCTEMATHUYECKU ACHCTBYIOIIETO
daxTopa X.

Ecma t,u6: > tpam WA tpaan > - tpagi, TO THIOTE3a Ho HE OTKIIOHAETCS M IPU3HAETCA
ciydaiiHas mpupoaa GopMUpOBaHUS @, D HITH Iyy.

3agaua

OneHuM CTaTUCTUYECKYIO 3HAUMMOCTh KO3(DPHUIMEHTOB PErpeccur, PACCUMTAHHBIX B
JlaGopaTtopHoii pabote Nel.

Pemenmne.

1. [Ipumure runore3y Ho 0 cTaTHCTUYECKH HE3HAYMMOM OTJIMYMH MTOKa3aTesei oT Hyns a
=b=ry=0.

2. PaccumTaiiTe BeNWYMHBI CIY4YalHBIX OMIMOOK, HcMonb3ys dopmynsl 4, 5, 6, 7.
CpaBHHUTE TIOJYYCHHBIC 3HAYECHHS CO 3HAYCHUSMU, PACCUYUTAHHBIMH C TIOMOIIBIO (YHKITUU
JIMHEUWH B JlabopartopHoii paboteNel.

3. Onpenenute trys, IpU 3a1aHHOM ypoBHE 3HaYMMOCTH o = 0,05 U cTeneHbo cBOOOIBI Ko
=n-m-1 (llpunoscenue 2). Kpurrueckoe 3HaYCHHUE TAK)KE MOXKHO HANTH C TOMOIIBIO (YHKITHH
Excel CThIO/IPACIIOBP.

4. CpaBHUTE NOJYYEHHbIC 3HAYECHUS 1,46, U tpaem, CHETIANTE BBIBOJ O CTaTHCTUYECKOM
3HAYMMOCTHU [1aPaMETPOB PETPECCHH.

JlabopaTopHasi paGora NeS.



Pacuem 006€pum€ﬂbelx unmepeanios

3amMeTuM, 4YTO BCE OIICHKHU, MPUBEICHHBIC paHee, ONPEACIISIOTCS OJHHUM YHCIIOM, T.C.
SBIISIIOTCS TOYCUHBIMH. [Ipy Manbpix oObeMax BBIOOPKH TOYEUHAs OIEHKA MOXKET MPUBOAHUTH K
OOoJIBIIIUM OIMOKAM M 3HAYMTEJIPHO OTJIMYAThCS OT OIEHMBAEMOro rapamerpa. boiee mmpokoe
MPUMEHEHHUE TIOMYYWJI METOJl JOBEPHUTEIbHBIX HHTEPBAJIOB, Pa3pa0OTaHHBI aMEpPHUKAHCKUM
cratuctukoM FO. Helimanowm.

Takum oOpa3om, paccuMTaHHbIE 3HAuYeHHs IOKazarened (koddduumeHTsr a, b, ryy)
SIBIISTFOTCS TIPUOJIMYKEHHBIMU, TTOJIYYEHHBIMA Ha OCHOBE UMEIOIUXCS BRIOOPOYHBIX JNaHHBIX. J[Jist
OILICHKH TOT0, HACKOJIbKO TOYHbIC 3HAUEHHUS MOKa3aTesleld MOTYT OTJIMYAThCS OT PACCUUTAHHBIX,
OCYIIECTBIISICTCS MMOCTPOCHHE JIOBEPHUTEIBHBIX WHTEPBAJOB. JlOBEpHUTEIbHBIC WHTEPBAIBI
OTIpPEACISAIOT MpeAesbl, B KOTOPBIX JIEKAaT TOYHBbIC 3HAYCHHs OIpelessieMbIX MOoKa3aTelel ¢
3a/IaHHOM CTETICHBIO YBEPEHHOCTH, COOTBETCTBYIOIICH 3aJaHHOMY YPOBHIO 3HAYMMOCTH o. [lpu
MOCTPOCHUU YKOHOMETPUYECKUX PETPECCUOHHBIX MOJIENeH JOBEPUTEbHbIE HHTEPBAIbl OOBIYHO
ONPEACNSIOT ISl JABYX YPOBHEW 3HAUMMOCTH - (X = 0,05 n o= 0,01. COOTBETCTBEHHO
TOBOPAT O S5-TMPOIICHTOHOM YPOBHE 3HAYUMOCTH WM OO |-IPOIIEHTHOM YPOBHE 3HAYUMOCTH.

JloBepuTenbHbIE MHTEpBaJbl (YPOBHU [IOBEpHUs) TMPU ITOM OYyAyT paBHBI 1-a=095 u

1-a=0,99. Coorsercreenno rOBOPST O 95-MpPOIEHTHOM WM O 99-TPOIIECHTHOM YypOBHE
noBepust (HagexHOCTH). [loguepkHeM, 4To YeM MEHbIIE YPOBEHb 3HAUNMOCTH (00JIbIIIe YPOBEHB
JIOBEpUsi), TEM IIUPE COOTBETCTBYIOIIMI OBEPUTENBHBI WHTEpBad (IPU IMPOYMX PABHBIX
YCIIOBUSIX).

Jlnst pacdera JOBEpUTEIbHBIX HHTEPBAJIOB JIUIsl MapaMeTpoB a U D ypaBHEHHs JIMHEHHON
perpeccuu onpeensieM MpenebHYI0 OMUOKY A st KaXKI0TO MOKa3aTes:

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

maobn

Benwnuuna 1,5, npencraBnser coboit TabnuyHoe 3HaueHue t-kputepus CThIOJEHTA MO

BIMSHUEM CJIy4ailHbIX (AaKTOpOB TIPU CTEMEHH CBOOOABI K = N—2 u 3aJaHHOM YypOBHE
3HAYMMOCTH OL.

DopMyIIsl Ul pacyeTa JOBEPUTEIbHBIX HHTEPBAJIOB UMEIOT CIEAYIOINN BUA:

ya=atha;, y, =a-Aa; y, =atha

In

7, =bxAb;  y, =b-Ab; y, =b+Ab. (9)

m 1 n

Ecmu B TpaHULbl JOBCPUTCIBHOIO MHTCpPBAjia MOMAaAa€T HOJIb, T. €. HWXHAA TI'paHULlA
OTpUIAaTCiibHa, 4 BEPXHAA IMOJIOKUTCIIbHA, TO OHeHHBaeMBIﬁ napamMeTp NpUHUMACTCA HYJICBBIM,
TaK KaK OH HE€ MOXCET OJHOBPEMCHHO IIPUHHUMATh W IIOJOXHUTCIBHOC, W OTPHULATCIBHOC
3HA4YCHHA.

3agaua

PaccuntaeM J0BepUTEIbHBIN WHTEPBAT IS KO3DOUIIMEHTOB a U D, 3HAUEHHS KOTOPBIX
HaieHsl B JlaboparopHoii padoreNel.

Pemenne.
1. Onpenenute nmpeaenpbHYIO OMUOKY I KaXKI0T0 Mmokas3aress mo gopmyie 8.

2. OnpefenuTe TOBEPUTEIbHBIC HHTEPBAIBI s K03(duiueHTos a, b mo dpopmyse 9 u
3aMUIIATE TTOTYyYEHHBIE TPAHUIIBI IOBEPUTEITHHBIX HHTEPBAIOB.



JlaboparopHasi padora Ne6.

Toueunvlil u UHMEPBANLHBIU NPOSHO3 NO YPAGHEHUIO TUHEUHOU pecpeccuu

TouednkbIit IMPOrHO3 3aKIKYACTCAd B MOJYYCHHUU MPOrHO3HOI'0 3HAYCHUA yp , KOTOpPOC

omnpeieNsieTcs MyTeM HOJCTaHOBKU B ypaBHeHue perpeccuu: (101 Yy = a+bx

COOTBETCTBYIOIIETO (MPOTHO3HOT0) 3HAUCHUS X p: yp =a+b- Xp .

WHTepBanpHblii IOPOrHO3 3aKJIIOYAETCSl B IIOCTPOEHUHU JIOBEPUTEIBHOIO HMHTEpBaja
IPOrHO3a, T. €. HWXKHEH M BEPXHEH TPAHULL Vpmin, Vpmax MHTEPBANa, COAEPHKALIETO TOYHYIO
BEIMYUHY AT IPOTHO3HOTO 3HAUCHUS Yy (Vpmin< Jp< Vpmax). JOBEpUTEIBbHBII HHTEPBAI BCETAA
onpenensercss ¢ 3aJaHHOM BEpOATHOCTbIO (CTENEHbIO YBEPEHHOCTH), COOTBETCTBYOILEH
IPUHITOMY 3HAUEHUIO YPOBHS 3HAYMMOCTH OL.

Hpe,I[BapI/ITeHBHO BBIYHCIICTCA CTaHJapTHAA omInoKa IIpOrHo3a myp :

2
X, — X
m, =o -l+£+(ID )

Yo ocm. n Z(X_)—()Z , (10)

3areM CTPOUTCA I[OBCpI/ITeJ'ILHHﬁ HHTCPBAJI IMPOrHo3a, T. €. ONPCACIIANOTCA HHXXHAA

Y y HUIIBI MHTEPBaJa IPOrHO3a:
}/ypmin Y BEPXHSA 7/ypmax TpaHuILl ep pOTHO3

=Y _Aifp Yy, = Yo +A9p-

ypmin

3amaua

Bremonaum IMPOTrHO3 OXKUAACMBIX 00BEMOB npoaax y npu NporHO3HOM 3HAUCHUH 3aTpar
Ha pPCEKIIaMy X, COCTAaBJIAIOIICM 107% ot CpCAHCTO YPOBH:. OI_ICHI/IM TOYHOCTb IPOTHO34,
paccunTanB OH_II/I6Ky IMpOrHo3a u €ro I[OBCpHTCJ'IBHLIfI HHTCPBAJI.

Pemenne.

1. Paccunraiite nporHosHoe 3Hauenne X , @ 3aTEM NPOrHO3HOE 3HAYEHHUE Yo.
P P

2. Paccuuraiite omm0Ky nmporuosa o gpopmyie 10.

3. [TocTtpoiiTe NOBEpUTENBHBIA HMHTEPBAJI MPOTHO3a, CHEJIANTE BBIBOJIBI O
HaJIeKHOCTH MPOTHO3A.
JlabopaTopnasi padora Ne7.

Pacuem koagpdhuyuenma snacmuynocmu



B skoHOMHYECKUX HCCIIEOBAHUSIX IIMPOKOE MPUMEHEHHE HAXOIUT TaKOW IMOKa3aTenb,
KaK KO3(DPHUIMEHT AIaCTUIHOCTH, BBIYHCIISIEMBIi 110 opMyIe:

=1
y

KOB(i)(bI/II_[I/IeHT SJIaCTUYHOCTH ITOKa3bIBA€T HAa CKOJIBKO IIPOUCHTOB U3MCHUTCA PE3YyJbTaT
y Ipu USMCHCHUU (baKTopa x Ha 1 % oT cBOEro HOMMHAJILHOTO 3HAUCHUS.

Jlns nuHeiHol perpeccun KO3(pGUIUEHT 3JaCTUYHOCTH PABEH:

3=p2

)
M 3aBUCHUT OT X, IOOTOMY pPaCCUMTHIBAIOT Cpe,I[HI/If/'I KO3(1)(1)I/IHI/IGHT 3JIaCTUYHOCTU:

D=f((X)==b

< |
< | >

Cpennuii  kod>QGUIMEHT 2MaCTMYHOCTH O TOKA3bIBAET, HA CKOJBLKO IPOIEHTOB B
CpeIHEM TIO COBOKYITHOCTH HM3MEHHUTCS pE3YJIbTaT y OT CBOEH CpeaHEeH BEIWYUHBI TPU
u3MeHeHuu ¢akropa x Ha 1 % OT CBOETo CpeTHero 3HAUCHUSI.

3anaua
PaccunTaem K03 PHUIMEHT 2TACTUIHOCTH M CPETHUH KOAPPHUIIMEHT 3TaCTUIHOCTH.

Pemenne.

1. Paccuwmraiite k0>pPHUIMEHT >TACTHIHOCTH M CPEAHMI KOAQPUIMEHT 2IaCTHYHOCTH.

2. CrenaiiTe BEIBOIBI 00 U3MEHEHHH Y TIPU M3MEHEHUH (DaKTOpa X.
KoHTpoJibHbIE BONIPOCHI:

1. YUto moHMMAaETCs TO/1 MapHOM perpeccueii?

2. Kaxoil BUI MMeeT cucTeMa HOPMalbHBIX YpPaBHEHHH METOJa HaWMEHBUIMX KBaJpaToOB B
cilydae JUHEHHOM perpeccuu?

3. ITo kaxoii popmyse BHIYMCIAETCS JIMHENHBIN KO OULIMEHT MapHON KOppesuun?

4. Kax BbIUMCIISIETCS U YTO MOKa3bIBAE€T MHIECKC I€TEPMHUHALINN?

5. Kak npoBepsieTcst 3HAaYMMOCTb YPaBHEHMSI PETPECCUH U OTJENbHBIX KO HHUIIMEHTOB?
6. Kak cTpoutcst JOBEpUTENBHBIN HHTEpBAJI IPOrHO3a B CiIydae JUHEHHON perpeccun’?

7. Kak BBIUHCHSIOTCS M 4YTO TIOKa3bIBAIOT KOA(P(GUIMEHT 3IacTUYHOCTH O M CpelHui

K02 QHUIHEHT 2macTuuHOCTH I ?

MMOCTPOEHUE MOJIEJIA MHOKECTBEHHOM JIMHEWHOM PETPECCHUH
JlabopaTopnasi padora Nel.

Ombop haxmopog 051 nocmpoeHuss MHOHCeCMEeHHOU TUHEUHOU 3A8UCUMOCTIU



U OYEHKa cmenernu KoJluHeapHocmu U MyJ1bmuKoJJIUHeaApHoCmu pecpeccopoe

MHoxecTBeHHAasl JMHelHas perpeccuss — YpaBHCHHE CBsA3HM C HCECKOJIBKUMU
HE3aBUCUMBIMH NIEPEMEHHBIMMU !

y=by+bx +b,% +...+b X, + & Q)
rae y — 3aBucuMas (oObsiCHIEeMasi, SHJIOTCHHAs) — PErpeccanyt; Xi, Xz, , Xm — HE3aBUCHUMBIC
(0OBSICHSIFOIIIME, DK30TCHHBIC) TIEPEMEHHBIE — PETPeccophl, & — CIydailHas COCTaBISIOIAs
MOJICIIH.

3aBucumocth (1) BO MHOTHX CIlydasX JOBOJILHO XOPOIIO OTPAKACT CIOKHBIIUECS
PKOHOMHYECKHE B3aUMOCBsI3U. VcxoqHas nHpopMalvs I MOCTPOCHHS JaHHON 3aBUCHUMOCTH
0OBIYHO 33/1a€TCS B BUJE HEKOTOPO TaOIHIIBL.

Ne DaKTOPHI, /151 KOTOPHIX MOJYYEeHbI TAHHbIE

X1 X7 Xj Xm y

1 X11 X1 Xj Xm Y1
1 1

2 X12 X22 X; Xm y2
2 2

n X1 X2m X Xm Yn
m n n

Crnenyer onpenenuTs BCE JIM NEPEMEHHBIE CIIEAYeT BKIIIOYATh B YPAaBHEHHME WIIM €CTb
IIEPEMEHHbIE, KOTOpBIE CYILECTBEHHO HE BIMSIOT Ha BEJIMYMHY Y U HMX HELEIeco00pa3Ho
BKJItouaTh B (1). B mepBom ciyuae p = m, Bo BTopoM pP< m.

Jlns  pemieHUss STOrO BOMpPOCAa YacTO HCIONB3YyeTcs Talyulia, COCTAaBJIICHHAs W3
KO3 PUITMEHTOB MapHON KOPPETAUUA. DIEMEHTaMHU TaKOW TaOIHIIbI SBISIOTCS KOAGOUIIMEHTHI
NapHOM Koppessauuu A Becex M (axTopos. Tabnuiia uMeeT BUL:

Y X1 X2 Xm
y 1
ryxl ryx2 rme
X 1
! rxly rxl Xy rX1Xm
X 1
? ery I-xz X1 rx2xm
X 1
" er Yy r-Xm X1 er X3

B xieTkax TabnuIibl 3anKcaHbl MapHble KOO(G(HUIUUCHTS! Koppensiuuy, Hanpumep, Iy v

napHbIA KO3()PUIMEHT KOPPENSIIIUA MEeXAY EPEMEHHBIMU X2 U Xj.

KoadpurmenTs rij 5 rji , @ TaK¥Ke Iy jy u I"yxj COBITaJAIOT, TaK KaK TECHOTA CBS3U

MCXKAY IICPEMCHHBIMHU Y U XJ' TaKasd Ke, KaK MCXKIY NCPEMCHHBIMHA XJ' MY, aHAJIOTUYHO IOJI Xj " Xj.

[TosTomMy TaOmUIly 3amKCHIBAIOT B YIPOIIEHHOH CHMMETPHYHON (hopme (TpeyrosbHast
dopma).



y X1 X2 Xm
y 1
Fyx Fyx, My
X _ 1
' rxlxz rxlxm
X _ _ 1
? er Xm
Xm _ _ 1

[To maHHBIM TaKOH TAOIHIIBI MOXXHO MPUMEPHO OICHHUTH, KaKhe (PAKTOPBI CYIMIECTBEHHO
BJIMSIFOT Ha TIEPEMCHHYIO Y, @ KaKue — HECYIIECTBEHHO, a TAK)KE BBISIBUTH 3aBHCUMOCTh MEXKIY
dakTopamu.

Ecin BenuyuHa kodpduiMeHTa NapHOH Koppemsiuuud Mexay Y M Xj Mana, To
Helenecoo0pa3Ho BKIoUaTh (akTop X; B ypaBHeHue (1). Beicokoe 3HaueHne koddduuuenrta
HAapHOW KOPPEJSILIUN MEXITY Xi U Xj, I0OKa3bIBa€T UX TECHYIO KOPPEIALUOHHYIO CBA3b. CunTaercs,
YTO JIBE NEPEMEHHBIC Xj U Xj SIBHO KOJUIMHEApHBI, T.C. HAXOIATCA MEXHY cO0Oil B JIMHEHHON

3aBHCHUMOCTH, €CIIU rXin >0,7 . Ecin (akTopbl SBHO KOJUTHHEAPHBI, TO OHH XYOIHpPYIOT APYr

JIpyra ¥ OAMH U3 HUX PEKOMEHAYETCS WCKIIOUUTh U3 perpeccuu. llpeanmouteHue mpu 3ToM
oTnaercs He (akTopy, 60jee TECHO CBA3aHHOMY C Pe3yJIbTaToOM, a TOMY (akTopy, KOTOpPbIH npu
JIOCTaTOYHO TECHOM CBSA3M C PE3YJIbTATOM HMEET HAUMEHBIIYI0 TECHOTY CBA3M C APYTUMU
(akTOpamMu MM BEIOUPAIOT OJMH U3 HUX B 3aBUCHUMOCTH OT UX CMbICIIa U MHEHUS UCCIIeI0BATENs.
HeuenecooOpa3Ho BKIt0oUaTh B ypaBHEHHE OJIHOBPEMEHHO I10KA3aTeNH, [IPEICTABISIONINE CYMMY
HEKOTOPBIX (PaKTOPOB MJIM MX COCTABHBIX YaCTEH, a TaKkKe XapaKTepHU3YIOLIUE OJAUH U TOT Ke
(dakTop, BBIPRKEHHBI B pa3IMUHBIX €IWHULAX HW3MEPEHMs, HampuMmep, aOCOJIIOTHBIX W
OTHOCHUTEJIbHBIX.

[To BenuumHe napHBIX KOI(POUIMEHTOB KOpPpEIsLMU OOHApYKUBAETCS JMIIb sIBHAS
Koppemsiius  pakrtopoB. HauOonblime TpPyIHOCTH BO3HMKAIOT HPU MYIbMUKOLIUHEAPHOCTU
¢dakTopoB. [Ing OLUEHKHM MYJIbTHKOIMHEAPHOCTH (DAKTOPOB HCIIONIB3YETCS onpedenumend

Mampuybl NAPHLIX KOIPDuYUueHmos mexnc@akxmopHou Kopperiyuu DET‘R‘ .
N, o Tox

1 r

rxle e ox

DET|R| =

er X1 er Xy "t

Yem Ommxe x 0 ompenenuTens MaTpUIbl MEeX(PAKTOPHON KOppEsIMU, TEM CUIIbHEE
MYJIBTUKOJUIMHEAPHOCTH (PAKTOPOB U HEHA/IekKHEE PE3yJIbTaThl MHOKECTBEHHOM perpeccun. 1
HA000pOT, 4yeM OJke K 1 onpenenuTess MaTpuibl MeX(PaKTOPHOH KOppeNsLu, TEM MEHBIIIE
MYJIbTUKOJUIMHEAPHOCTH (PaKTOPOB.

3agaua

Tpebyercs MOCTPOUTH CTAaTUCTUYECKYIO 3aBUCUMOCTh CTOMMOCTH KBapTHUpPbl OT Tpex
(GakTOpoB B BHJIE MHOXKECTBEHHOW perpeccuu (Tabdin. 1). g mocTpoeHus: MOJENU, B MEPBYIO
ouepenb, HEOOXOAMMO IPOBECTH OTOOp (HAKTOPOB U OLEHUTHh CTENEHb KOJUIMHEAPHOCTH
perpeccopos.

Pemenue.



1. Paccumraiite ko3pduuueHTsl mnapHoil Koppensanuu. [IpoBepbTe NPaBHIBHOCTH
pacuetoB ¢ momoibio ctatuctudeckor Gynkruu KOPPEJI snextpoHHON TaOmHIIbI
Microsoft Excel.

2. Tlo nonmy4yeHHBIM 3HAYEHHUSIM MApPHBIX KOIPPHUIIMEHTOB KOPPEISIHUU OTOepUTe
HauboJee cymecTBeHHbIe (DakTOpsI A1 ypaBHeHus (1).

3. TlpoBepbTe (haKTOPHI HA KOJUTMHEAPHOCTh U MYJIbTHKOJLIMHEAPHOCTD.
4, CpenaliTe BLIBOJEBI.
Tabmumna 1.
I/ICXOIIHBIC JAHHBIC 3a1a4Yu
paccTosiHve
CTOMMOCTb obuyas xunas
5 [0 MeTpo,
Ne nam. KBapmwpbl, |nfowagb, Mm“| niowanb,
TbiC. A4ON., Y X1 M% x 2 T
NewKoM' 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

JlaboparopHasi padora Ne2.
Oyenxa napamempos ypasHeHus MHOMCECMBEHHOU pecpeccuul

JIns1 oLieHKH MTapaMeTpoOB YpaBHEHHUSI MHOKECTBEHHOMN JIMHEWMHON PErpeccuy MPUMEHSIOT
MeToa HanMeHbIX kBaapatoB (MHK).

[ nTUHENHBIX ypaBHEHUN U HEJIMHEMHBIX YPABHEHUMN, NPUBOJUMBIX K JIMHEHHBIM,
CTPOHUTCS CIENYIOIIAsl CUCTEMA HOPMAJIBHBIX YPABHEHUH, pEIIEHNE KOTOPOM MTO3BOJISET MOJTYyYUTh
OLIEHKU TTapaMeTPOB PErPECCHH, B YACTHOCTH i ypaBHeHus (1):



ZY= nby +b12x1+b22x2 +...+mexp,
Zyxl=boZX1+b12x12+b22x1x2+...+bmzxmxl, o
Zme :bOZXm +blzx1xIO +bZZ:x2xm +...+bmzx§],

OI[HI/IM N3 METOOB IJIs1 €€ PCHICHUA ABJISICTCA METO OHpG,I[GJIHTCJ'ICﬁ:

Ab, Ab, Ab,,
=20, p=2 g A,
A A A
" Ye Tn T
S 3ok T - Yo
A 1 1 2™ m”1

rac e e e e — OIIPCACINUTCIIb CUCTCMBI;

me lexm szxm Zxﬁ]
Abo y At)l geees Abm — YaCTHBIC OIIPCACIUTCIIN, KOTOPLIC IIOJIYYarOTCAd ITIYTCM 3aMCHbI

COOTBETCTBYIOIIETO CTOJIOIIa MATPHIIBI ONPEACTUTENS] CHCTEMbI JAHHBIMH JICBON YaCTH CHCTEMBI.
3amaua

1. PaccuuraiiTe mapaMeTpbl ypaBHEHHsI MHOKECTBEHHOM PErpeccHy ¢ IOMOIIbI0 METO1a
onpenenuTenen. s BBIYUCIECHUS ONPENCINUTENEH HCIONb3YUTE CTATUCTUYECKYIO
¢ynkuuto MOITPE]L. IlpoBeppTe moiydeHHBbIE Pe3yibTaThl ¢ MOMOIIbIO (YHKLIUHU
JIMHENH.

2. 3anumure MOJTy4Ye€HHOE YpaBHEHHE MHOXKECTBEHHOM perpeccuu.

JlabopaTopnasi padora Ne3.
Ilocmpoenue ypagrenus MHOICECMEEHHOU pecpeccuu 8 CMAaHOApMuU308anHoU hopme

Ecnmu  kKo»ppUIMEHTHI MHOKECTBEHHOM perpeccuu paccMaTpuBaTh B KauecTBe
nokasarenei BIUsAHUSA (PAKTOPOB, TO CleAyeT UMETh B BUIY, YTO KOA((UIMEHTHl perpeccuu
MEXIy cOOOH MpSMO HE CpaBHUMBI. VX 4MCII€HHBIE 3HAYEHUs 3aBUCST OT BBIOPAHHBIX €AMHUIL
u3MepeHus Kaxxaoro ¢paxkropa. YToObl KOAPGUIUEHTH! pErpeCcCHU CTaJIM CPABHUMBI, UX TPUBOJAT
K CTaHJapTU3UPOBAaHHOMY MaciuTaly. [[s 3Toro Bce nepeMeHHbIe BBIpaXKaloT B 0e3pa3MepHbIX,
TaK Ha3blBAEMbIX CTAHJAPTU3MPOBAHHBIX E€AMHUIIAX H3MEPEHHs] NpPU TOMOIIU CJEeIYIOIINX
COOTHOIIEHUM:

(% _X_i)
o,

_-9.

o)

t, X;

y
rae Oy, Ox ; — COOTBETCTBEHHO CPE/THUC KBAIPATUYHBIC OTKIOHEHHSL.

CBoOoOnHBI wieH Dy B cTaHIapTH30BaHHOM YPaBHEHHHM MHOXECTBEHHOW pPErpeccuu
OTCYTCTBYET, T.€. ypaBHeHHe (1) MOXKHO 3amucaTh B BUJE:



t, Zﬁffxl +ﬂ2tx2 +...+ﬁmtxm +&. (2

Bce NEPCMCHHBIC YpPAaBHCHHUA BbIPAKCHBI B CpPaBHUMBIX CAWHULAX H3MCPCHMUA.

Koadduumentsr B Bores B Ha3bIBAIOTCS koopduuueHTaMu  perpeccuu B
CTaHIAaPTH30BaHHOM MacmTabe. s UX ONpeneseHUs] MOXKHO NepeiTn oT kod(duuueHTos b k

B j (J =1 m) U 00paTHO ocylIecTBIseTCs 10 hopMmyie:

KoadduimenTs! perpeccun (2) moka3plBalOT BIUAHUS U3MEHEHHS KaXI0H NEepeMeHHOM
Ha u3MeHeHue (akropa Y. Bece KoapdHuIMeHTh! BEIpaKEHBI B CPABHUMBIX €AMHUIAX U3MEPEHHSL.

Yem Oosnbuie | p j |, TeM cuipHee BIMSAET COOTBETCTBYIOUIMH (DaKTOPHBINA IOKa3aTenb Ha

pe3yJIbTaTUBHBIM.

Takum oOpa3om, cpaBHHBasi MEXIy COOON CTaHIApPTU30BaHHBIE KOI(PPHUIIHMEHTHI
perpeccur MOXHO PaHXUPOBAaTh (PAKTOPHI MO CHJIE UX BO3JCHCTBUA Ha pe3yibrar. B sTtom
OCHOBHOE JIOCTOMHCTBO CTaHIApTU30BAaHHBIX KOI(POUIMEHTOB pErpeccud B OTJIMYHE OT
KO3 (UIIMEHTOB «YUCTOM» perpeccu, KOTOpble HECPAaBHUMBI MEKIY COOOi.

Ha npakTuke 4acTo HCHONB3YIOT ypaBHEHUE PErPECCUU B CTaHJAPTU30BAHHOM MaciiTabe
B BUJE:

Y=L%+ LFoXo +...d Xy +E .

Kak Oput0 mOKa3aHO BBINIE, paHXXKUPOBaHWE (PAKTOPOB, YUACTBYIOIIMX  BO
MHOKECTBEHHOM JIMHEHHOW perpeccu, MOXET ObITh MPOBEIEHO uepe3 CTaHAapTHU30BaHHbIE
kodduimenTsl perpeccun (f-koddduimentsr). ITa K€ IeNb MOXET OBbITh JOCTUTHYTa C
MOMOIIbI0 YACTHBIX KOA(P(UIMEHTOB KOPpPEISIUN — JUIs JUHEHHbIX cBsizedl. Kpome Toro,
YacTHBIE IMOKAa3aTeNd KOPPENSLUU LIMPOKO HCIONB3YIOTCS NpPU peIIeHUuH Mpodiemsl oTOOpa
(aKkTOpOB: 11€JeCO00Pa3HOCTh BKIIOUEHUS] TOTO WU WHOTO (hakTopa B MOJEIb JOKa3bIBACTCS
BEJIMYMHOM MOKAa3aTeNsl YACTHOM KOPPETALINH.

YacTtHble K03((UIMEHTH (WM UHAEKCHI) KOPPENSUN XapaKTepPU3yIOT TECHOTY CBA3H
MEXJy pe3yJlbTaTOM M COOTBETCTBYIOIIMM (DAaKTOPOM IPU YCTPAHEHUHU BIHSHUS JPYTUX
(GakTOpOB, BKJIIOYEHHBIX B YypaBHeHHE perpeccuu. Ilokasarenn dacTHONH Koppensuuu
IPEJCTABISIIOT COOOM OTHOLICHHE COKPALICHHsS OCTaTOYHOM IHMCIEPCHUU, MPOMU3OLIECIIIErO B
pe3yibTaTe IOMOJIHUTEIBHOTO BKIIIOYEHUS B aHAJIN3 HOBOTO (haKTOpa, K OCTATOYHOM TUCIepCHH,
UMEBILIEH MECTO J0 BBEICHHUS B MOZIENIb HOBOTO (hakTopa.

KoaduimenT yacTHON KOppesiiiuy, U3MepSIONINi BIUSIHNE Ha )y PakTopa X IpU
HEU3MEHHOM YPOBHE JPYTUX (PaKTOPOB, MOXKHO ONPEAETUTH 10 hopMyIe:

2
_ 1- Ryxl...xj..
1-RJ

VXX Xj_1 X1+ X

X

r =1

VX *Xq X oo X1 X jiq e Xy



R2

rIe YX..Xj.. Xy — MHOXKECTBEHHBIH KOO(P(ULIMEHT IETEPMHUHALIMM BCETO KOMILIEKCA M

2
(GakTOpPOB € PE3YNBTATOM; 'YX Xp..X| 1Xjy.- Xy — IOKA3aTeNb NETEPMUHALUM, HO O€3 BBEIECHUS

B MOJieNb (haKTopa X;.

Cpennnie k03(h(UIMEHTHl AIACTUYHOCTH MJS JIMHEHHOW MHOXXECTBEHHOM perpeccuu
pPacCcUUTHIBAIOTCS 110 hopMyIie:

3 J
9 yX i b J —
H IMOKAa3bIBAIOT, HA CKOJIBKO IMPOLCHTOB B CPCAHCM IO COBOKYITHOCTU U3MCHUTCA PE3YJIbTAT ) OT

CBOCH BeNWYMHBI IpU W3MeHeHuu (aktopa x Ha 1 % OT cBoero 3Hau€HUs MPU HEU3MEHHBIX
3HAYEHUSIX JPYTUX (PaKTOpPOB.

3agaua

1. Paccuuraiite = cTaHZapTH30BaHHbIE  KOAXPQHUUMUEHTHl  PErpeccHH.  3aluIInTe
MOJIyUEHHOE YpaBHEHUE B CTaHIapTU30BaHHOM Maciutade Buja (2).
2. IlpopamxupyiiTe cTaHIAapTU30BaHHbIE KOA(PGHUIMEHTHl pErpeccuu Mo Cuile HX
BO3JECHCTBUS HA PE3YJIbTAT.
3. Paccuuraiite cpeauue k03pPpULIHEHTHI 3TaCTUYHOCTH.
JlabGoparopHasi pabora Ne4.

Cocmaenenue yacmuulx ypagHeHuti pecpeccuu

Ha ocHoBe inHENHHOT0 ypaBHEHUS MHOXKECTBEHHOM perpeccu (1) Moryt ObITh HaleHbI
YAaCTHBIE YpPaBHEHMsS PpErpecCUH, T.€. YPAaBHEHUS PETPECCHM, KOTOPBIE  CBS3BIBAIOT
pE3yNbTaTUBHBIA IMPHU3HAK C COOTBETCTBYIOIIMMH (AKTOpAMH Xj IPH 3aKPEIJICHUH JAPYTHUX,
YUUTBIBAEMBIX BO MHOXKECTBEHHOH perpeccuu, (pakTopoB Ha cCpeaHeM YypoBHE. YacTHbIe
YPaBHEHHUS PETPECCUN UMEIOT CIEAYIOINN BUJ:

Yy X Xgroo X = by + by X +b, X2 + b3 X3 +...+ b Xm + &;

Yy X Xa Xy = by + by X1 +0,X; +B3X3 +...+ b Xm + &;
VX XXXy = by +by X1 +by X2 +... D g Xm-1 +...+ D X, + &

[Ipu mosicTaHOBKE B 3TH YpaBHEHHUS CPEIHUX 3HAUEHUN COOTBETCTBYIOLIUX (DaKTOPOB OHU
IIPUHUMAIOT BUJI ITAPHBIX YPaBHEHUH JIMHEMHOW PETPECCUH, T. €. IMEEM:

yxl,xz,x3,....xm = Bl + blxl’



=B, +b X..

Y
yxm1X11X21----,Xm—1

rac

B, =Dy, +b2>_<2 +b3>_<3 +...+ bm>_<m;

B, =b, +b_L>_<1+b3>_<3 +...+bm>_<m;

B, =by+b Xt +0, X2 +....4+ D1 Xm-1;

B oTnuume oT mapHO perpeccuu, YacTHbIE YPaBHEHHsI PErpecCHH XapaKTepU3YIOT
M30JIMPOBAaHHOE BIUSHHE (akTopa Ha pe3yabTar, uO0 Apyrue (aKTOphl 3aKpeIUieHbl Ha
HEU3MEHHOM YypoBHE. O(G(dEeKTbl BIUSHUS Jpyrux (aKTOPOB NPUCOEIWHEHBI B HHUX K
CBOOOJHOMY UJIEHY YPAaBHEHHSI MHOYKECTBEHHOW pErpeccuu. ITO MO3BOJISET HA OCHOBE YaCTHBIX
YPaBHEHUN PETPeECCUU ONPEIEIIATh YACTHbIe KOI(PPUIIHEHTHI 3JIaCTHYHOCTH:

X.
9yxi :bj ~ I ’
Vs X X oo X s X grene X

j+1’lll’ m

rae by — xoadpunmentsr perpeccun i Gakropa Xij B ypaBHECHHH MHOKECTBEHHOMN PErpeccu;

Y, 1 X0 XgyeeesXjgy X Xin

j+1’ tn — 3HAYCHHUC PE3YJIbTATUBHOI'O @aKTopa, IMOJIYYCHHOC U3

YaCTHOTO ypaBHEHUS PETPECCUU NIPH JAHHOM 3Ha4€HUH (DAaKTOpa X;j.
3amaua

1. CocraBbTe YaCTHbBIC YpaBHEHUS PErPECCU.
2. Ompenenurte 4YacTHbIE KOX(PQGUIMEHTHI AIIACTHYHOCTH W TMPOPAHKHPYHUTE
(akTOpHI IO CUJIE UX BO3JCHCTBUS Ha pe3ybTar.
JlabopaTopnasi paGora NeS.

Ol/;eHKa HaoedcHocmu pesyibmamos MHOHCECMBEHHOU peepeccuu u Koppeaiyuu

IIpakTHueckass 3HaYUMOCTb YPAaBHEHHS MHOJKECTBEHHOW pPErpecCUU OLICHUBAETCA C
MOMOUIbIO TOKa3aTeNii MHOXXECTBEHHOW KOppeNlalMd U €ero Kpajapara — KoddduiueHnra
JIeTEpPMUHALUN.

[TokazaTenhb  MHOXXECTBEHHOM  KOpPpENALMM  XapaKTepu3yeT  TECHOTY  CBS3H
paccmaTpuBaeMoro Habopa (akTOpOB C HCCIEAYyeMBbIM NPH3HAKOM, WM, MHA4Ye, OIEHWBAET
TECHOTY COBMECTHOTO BJIUSHUS (DAKTOPOB Ha pe3yJIbTarT.

HezaBpucumo ot (bOpMBI CBSI3U IIOKa3aTellb MHOXKECTBEHHOM KOppCiIiOuu MOKET OBITh
HaliJIeH KaK UHJIEKC MHOXECTBEHHOM KOppCJsinuu:




2
rae Oy — obmas aucriepcus pe3ysibTaTUBHOTO Npu3Haka, Oyc; — OCTATOYHAS THCIIEPCHUS

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

JUIS ypaBHEHUS )7 = f (X]_1 X21---;Xm) - Oinig n

[Tpu nuHEHON 3aBUCHMOCTH MPHU3HAKOB (OopMylia MHAEKCA KOPPEISIUU MOXKET OBbITh
TaK)Ke MPEeJICTaBIICHA CJIETYIOIIUM BhIPAKEHUEM:

m
Ryttt =1 2By Ty
=1

r

rae ﬂx j — CTaHIapTH30BaHHbIE KOO()(GHIMEHTHI PErPECCHH; ' yX; — MapHble KOI(PPUIHMEHTHI

KOPPEJSILIHY Pe3yNbTaTa ¢ KaKIbIM (haKTOPOM.

dopMynna MHAEKCa MHOKECTBEHHOW KOPPEISUUU ISl JTUHEHHON perpeccuu IMoiaydyuia
Ha3BAHUE JIMHEHHOr0 KOI(pPuiueHTa MHOKECTBEHHON KOPPeJSlUM, WU, YTO TO K€ CaMoe,
COBOKYITHOI0 KO3(p(pHIIHEHTA KOPPeJALMH.

WNnnexc MHOKECTBEHHOM Koppemsiiuu u3Mensiercs ot 0 1o 1. YUem Onumke ero 3HaueHue K
1, TeM TecHee CBSA3b PE3yIbTATUBHOIO IPHU3HAKAa CO BCEM HAOOPOM HCCIENYyEMbIX (aKTOpOB.
BennunHa mHAEKCAa MHOXKECTBEHHOM KOppensiuu OoJibllle WM paBHa MaKCUMAaIbHOIO MAapHOTO
WHJCKCa KOPPEISLUU:

Ryxlxz.,_xm 2 Ryxj (max) J :11m-

[Ipu mpaBWIbBHOM BKJIIOYEHHUU (AKTOPOB B PETPECCHOHHBIA aHANU3 BEIMYMHA HHJEKCA
MHOXECTBEHHON KOPpENALUU OyIeT CYIIEeCTBEHHO OTINYAThCS OT MHAEKCA KOpPesUu MapHOoi
3aBUCUMOCTH.

KOSq)(bHHHCHT (I/IHI[eKC) MHOKECTBEHHOM ACTCPMUHAIIUU PACCUUTBIBACTCS KAK KBaAparT
HHJEKCa MHOXKECTBEHHOM KOppeisinnuu:

2
Ryxlxz o X

CKOppeKTUpOBaHHBIH KO3 UIMEHT (MHIEKC) MHOXKECTBEHHOH  JeTepMHHAIIUH
COJICPKUT TIOTIPABKY HA YUCIIO CTETEeHel CBOOOBI M PACCUUTHIBAETCS 110 POopMyIIE:

-2 n-1
R®=1-(1-R%).- ———

n-m-1-
re N — 9ncao HaOII0IeHU; M — Yuciio (aKTOPOB.

3HAYMMOCTb YPAaBHEHUSI MHOKECTBEHHOM PETPECCUM B LIEJIOM OLIEHMBAETCS C MOMOILBIO
F-xpurtepus ®umepa:

Rz.n—m—l
1-R? m

paxm. —



Fnae: onipenensiercs mpu 3aganaom o (0,05; 0,01) u crenensx cBoboab kK1 =m, k2 =n-m
— 1, (M — 4yucio mapameTpoB MpH (HAKTOPHBIX MEPEMEHHBIX B YPaBHEHHWH MHOXKECTBCHHOM
perpeccun).

Yactueiii F-kpuTepuii OlleHUBAET CTATUCTUYECKYIO 3HAYMMOCTH NPHCYTCTBHS Ka)KIOTO
u3 (akTopoB B ypaBHEHHH. B o0mieM Buze, A GakToOpoB 4acTHBIA F-kpuTepuil onpenenuTcs
KaK:

2 2
E B Ryxl,...,xj,xm _Ryxj,...,xj,l,xjﬂ,...,xm ' n—-m-1
yacmx 2
J — 1
1 Ryxl,...,xj,xm

Fonag: A1 acTHOTO F-KpHUTEpHsl OnpeaeseTcs Py 3aaHHOM o M cTeneHsx cBobosr k1 = 1, k2
=n-m-1.

Onenka 3HAYUMOCTH KOI(PPHUIIMEHTOB YHUCTOM perpeccud ¢ TMOMOINbI -KpUTepus
CTbI0/IeHTa CBOJIUTCS K BBIUMCICHUIO 3HAUCHUS:

J
tgbalcm - = I:X- '

rae My —cpemHsis KBajapaTuyHas omubka koadduimenta perpeccuu Dj, oHa MokeT OBITH
ompezenieHa 1o cienyriiei Gopmyne:

2
B Oy '\/1_ Ryxlxz...xm 1

mb_ — °
" o - [1-R? Jn-m-1,
X; XjXg. Xy
2
YXX5.. Xy, — MHOYKECTBEHHBIH KO3()(UIHMEHT JETEPMHUHALMU BCETO KOMILIEKCAa M (aKTOpoOB

2
C Pe3yJIbTaTOM; RX jX1--Xm  — KO>(Q(OHUIMEHT AETEPMHUHALMHU JUI 3aBUCHUMOCTH (hakTopa Xj co

BCEMU JIPYTUMU (HAaKTOpaMU YPaBHEHUSI MHOKECTBEHHOU PETPECCHH.
tinac: OTIPEIICIACTCS TIPH 33J]aHHOM 0L ¥ CTeTeHH CBOOOpI K =N —m - 1,
3agaua

1. Paccuuraiite nuHeitHOro Kod(GQuIMEHTa MHOKECTBEHHONW KOPPEISIMU M CHeIaiTe
BBIBOJ] O TECHOTE CBS3M PE3yJIbTATUBHOTO MPU3HAKA CO BCEM HAOOpOM HCCIeyeMbIX
(hakTOpOB.

2. PaccuwmTaiiTe K03(Q(QUIMEHT MHOXKECTBEHHON JETEPMUHAIMU M CHEJIAiTe BBIBOI 00
OLICHKE Ka4eCTBa IOCTPOCHHON MOJECIIN.

3. Paccunraiite Fpu, 1 CPABHUTE MOTYYEHHOE 3HAYEHHE CO 3HAYEHUEM, PACCIUTAHHBIM
¢ momompio ¢ynximn JIMHEMH. Onpenenute Frg, NOpH  3ajaHHOM ypOBHE
3HaunMocTH o = 0,05. CpaBHuTe momyudeHHble 3Ha4e€HHA Fiu60 U Fpaon, coenaiite
BBIBOJ] O CYILIECTBEHHOCTH CBSI3H.



4. Onpenenute tpaxm ¥ trasy IpH 3amaHHOM ypoBHE 3Hauumoctu o = 0,05 CpaBnute
MOJIYYCHHBIC 3HAUEHUS U CHEeJIaiTe BBIBOJ O CTAaTHCTHYECKOW 3HAYMMOCTH
napameTpoOB PErpecCuu.

KoHTposibHBbIE BOIPOCHI:

1. Uto noHuMaeTcs o1 JIMHEHHON MHOYKECTBEHHOM perpeccueii?

2. Kakue 3agaum penaroTcsi Npy NOCTPOCHUU ypaBHEHUS perpeccuun?

3. Kakue TpeboBaHus IPEIbIBISIFOTCS K (haKTOpaM, BKIIOYAEMbIM B ypaBHEHUE perpeccuu?
4. UTo mOHMMAETCS TO/] KOJUTMHEAPHOCTHIO U MYJIbTUKOJUIMHEAPHOCTHIO (PaKTOPOB?

5. Kak mpoBepsieTcst HaJIMuMe KOJUIMHEAPHOCTH U MYJIbTUKOJITUHEAPHOCTU?

6. Kakoli BUJI uMMeeT cucTeMa HOPMalbHBIX YpPaBHEHHI METOJAa HAaWMEHBUIMX KBaJApaTOB B
cilydae JUHEHHOM perpeccuu?

7. I1o xakoit popMyIie BBIYUCISETCS UHICKC MHOKECTBEHHON KOppensiuun?

8. Kak BBIYMCIISIIOTCS MHICKC MHOXXECTBEHHOM JETEPMHUHAIIMHA M CKOPPEKTUPOBAHHBIN WHIIEKC
MHOKECTBEHHOH JIeTepMUHALINH?

9. Uto 03HayaeT HU3KOE 3HaYeHUE Kod(duimenTa (MHAEKCa) MHOXKECTBEHHON KOS ?
10. Kak npoBepsieTcsi 3HaYUMMOCTh YPaBHEHUS PErPECCHU U OTACIBHBIX K03 puimeHToB?

11. Kak cTposiTcs 4acTHbIE ypaBHEHUS perpeccun?

12. Kak BBIYMCIAIOTCS CPEeAHNE YaCTHBIE KO (UIIMEHTHI 31aCTHUHOCTHU?

13. Yto Takoe craHIapTU3UPOBAHHbBIE IIEPEMEHHBIE?

14. Kakoii Bua uMeeT ypaBHEHUE IMHEHHOM perpeccuy B CTaHIapTU3MPOBAaHHOM MaciiTabe?
15. Yto noHnmaercs ol TOMOCKEAaCTUYHOCThIO?

16. Kak mpoBepsieTcs TUIIOTe3a 0 TOMOCKETACTUYHOCTH PsiJIa OCTaTKOB?

MOCTPOEHUE PETPECCUOHHBIX MOJIEJIEH C ®UKTUBHBIMUA
NEPEMEHHBIMUA

B perpeccroHHBIX MOJENSAX B Ka4eCTBE OOBACHSIONIMX NMEPEMEHHBIX YacTO MPUXOIUTCS
HCIIOJIb30BaTh HE TOJIbKO KOJIMYECTBEHHbIE (OMpEeNsieMble YMCIEHHO), HO U KayeCTBEHHbIE
nepemMeHHble. Hampumep, cmnpoc Ha Kakoe-nmuOo 0Ollaro  MOXET ONpeneniaTbess Kak
KOJIMYECTBEHHBIMU TepEeMEHHBIMU (1I€Ha JaHHOro Oyara), TaKk M KayeCTBEHHBIMU (BKYCHI
notpeduTteneif). KauecTBeHHble MoKa3zaTenu B YUCICHHOM BHUJI€ IPEJCTaBUTh HEMb3s. Bo3HuKaeT
npo0JieMa OTpakeHUs B MOJIETH BIMSHUSI TAKUX MIEPEMEHHBIX Ha UCCIIENyEMYIO BEINYUHY.

OObIYHO B MOJENSAX BIUSHHE Kaue€CTBEHHOTO (PakTOpa BhIpaXKaeTcsl B BUAE (PUKTUBHOM
(MCKYCCTBEHHOM) TE€pEeMEHHOM, KOoTopas OTpa)kaeT [iBa MPOTUBOMOJOXKHBIX COCTOSHHS
KayecTBeHHOro (akropa. B »TOM ciydae (uUKTHBHAsS NepeMEHHas MOXKET BBIpaXKaThCs B
JTBOUYHOU opme:

D- 0, bakrop He neHCTBYET;

1, pakrop neicTByer.



[Mepemennas D waswbiBaeTcs @ukmuenot (UCKYCCMBEHHOU, O0B0UYHOU) NEPEMEHHOLU
(unouxamopom).

Perpeccrnonnbie MOJIeNH, COACPKAIINE JIUITH KAYECTBEHHBIE 00BICHSIONINE TIEPEMEHHBIE,
Ha3bIBAIOTCSA Modensimu oucnepcuonno2o ananuza (ANOVA-momensaMn).

Hampumep, mycts Y — HayanpHas 3apaboTHasI 1iaTa.

D= 0, CCJIM MPCTCHACHT HC UMCCT BBICIICT'O 06p330BaHI/I$I;

1, ecnu npeTeHAEHT UMEET BhICIlIee 00pa30BaHMUE.
Torz[a 3aBUCUMOCTBH MOKHO BbIPpa3uTh MOJCIIBIO napHoﬁ perpeccun:

Y=0,+/D+¢.

O4eBHUIHO,

MY [D=0)=p,+r-0=py;
MY |D=1)=p8,+y-1= By +7.

Kosdduuuent By ompenenser CcpemHIO HaualbHYI0 3apabOTHYI0 IUIATy HpH
OTCYTCTBHM BbIcIIero oOpaszoBanus. Koadduiment ) yka3piBaeT, Ha Kakyl BEIUYHHY

OTJIIMYAIOTCS CPE/IHNE HadaIbHbIE 3apa00THBIC TUIATHI IPU HATMYUH U TIPH OTCYTCTBHH BBICIIIETO
oOpa3oBaHusi y mnpeTeHneHTa. [IpoBepsis CTaTWYECKyl0 3HAYMMOCTb KOd(pdHuuHeHTa ) C

NOMOIIbI0  t-cTaTUCTUKH, JIMOO 3HAYUMOCTh Kod(h(uUIlMeHTa JeTepMUHALIUU R2 W
F-craructuku, MOXHO ONpENENNTh, BIUSET WJIM HET HaJIM4Yue BBICIIEIO 00pa3oBaHUS Ha
HAYaJbHYIO 3apa0OTHYIO IUIATY.

Mopnenu, B KOTOPBIX OOBSCHSAIOIINE MEPEMEHHbBIE HOCAT KaK KOJUYECTBEHHBIM, Tak U
KaueCTBEHHBIN XapakTep, Ha3bIBAKOTCS Mooenamu KOBAPUAYUOHHO20 amanusa
(ANCOVA-monensamu).

Cy1iecTByeT HECKOIBKO Pa3HOBUHOCTEN MOJIENIEH KOBapUALIMOHHOIO aHAIMN3a.

1. Mopaean KOBApMAIMOHHOIO AHAJM3a MNPH HAJIUYUHM Yy
(pMKTHBHOM NEPEMEHHO ABYX aJ1bTEePHATHUB.

PaccMoTpuM mpocteiinryro MOJEenb ¢ OJHOW KOJWYECTBEHHOM M OJIHOW KayeCTBEHHOMU

[IEPEMEHHBIMH, UMEIOLIYIO JBa AJIbTEPHATUBHBIX COCTOSHHUS:

Y=05+BX+D+e,

[TycTs, HanpuMmep, Y — 3apaboTHAas maTa COTpyAHHUKA GUPMBI, X — CTaXK COTpyAHUKa, D —
1I0JI COTPYJHHKA, T.€.

0, ecrv COTPYTHUK->KCHIITMHA;

1, ecm COTpYIHUK-MY>KUHMHA.

Torna oxxugaeMoe 3HaueHHe 3apa0OTHOM IUIATHI COTPYIHUKOB MPHU X rojgax TPYAOBOTO
cTaxka OyJer:

M(Y [x, D=0)= 5, + B
M(Y |x, D=1)= Sy + Bix+y =(Bo +7)+ X

3apaboTHas 1uI1aTa B IaHHOM Cclly4ae sIBJIsieTcsl TUHEHHON (QyHKIUeH oT cTaxa paboThl.

[Ipu  cocraBneHun  Mojeneil ¢  (QUKTUBHBIMH  TEPEMEHHBIMHM  HEO0OXOIHUMO
PYKOBOJICTBOBAThCS CIEAYIOIUM APABUIOM MOOEIUPOSAHUs: €CII KaueCTBEHHAs MepeMeHHas
umeeT K ambTepHAaTHUBHBIX 3HAUCHHH, TO IPU MOJeIpoBaHiK ucronb3yercs (K — 1) GUKTHBHBIX
nepeMeHHbIX. TakuM o00pa3oM, eciM TNepeMEeHHas MMEeT JBa albTePHATUBHBIX 3HAYEHUS
(HampuMep, TO0Jd), TO B MOJI€Tb MOXKHO BBECTH TOJIBKO OJJHY (PMKTHBHYIO IIEPEMEHHYIO.



Ecnu He cnepoBaTh JaHHOMY MPABHILY, TO IPU MOJIETUPOBAHUH HCCIIEIOBATENb MTOMAIaET
B CUTYallUIO COBEPIIEHHON MYJIbTUKOJITMHEAPHOCTH WU TaK HA3bIBAEMYIO JI08VUIKY PUKMUBHOU
nepemeHHoU.

3HayeHUE Ka4eCTBEHHOW MEPEMEHHOM, Uit KoToporo npuHuMaercs D = 0, Ha3bpiBaeTCs
0azoebimM WU cpasHumenbHulM. BbIOOp 0a30BOTO 3HAYCHHS] OOBIYHO JUKTYETCS IEISIMHU
WCCJICIOBAHMSI, HO MOXET OBITh U TIPOU3BOJIHHBIM.

Koadduiment 7 B Moaenu MHOTIIA HA3BIBACTCS Jughghepenyuanvuvim Ko3phuyueHmom
€80000H020 ulleHa, TaK KaK OH TIOKa3bIBAaCT, HA KaKyl BEIMYMHY OTJIMYACTCS CBOOOJHBIN 4IICH
MOJIEJIH TP 3HAYCHUU (DUKTHBHOM MEPEMEHHOU, PABHOM €IMHUIIE, OT CBOOOHOTO WICHA MOJICIIH
npu 6a30BOM 3HAYCHUH (GUKTUBHON MIEPEMEHHOM.

2. Mopaean KOBAapHMALMOHHOIO AHAJM3a MNPH HAJIUYUHM Yy
KA4eCTBEHHBIX IIePeMEHHBIX 00Jiee IBYX aJbTEPHATHB.

PaccmoTpuM Mozens ¢ IByMs OOBSCHAIONIMMH TEPEMEHHBIMH, OJHAa M3 KOTOPBIX
KOJIMYECTBEHHAsA, a Jpyras — KadecTBeHHas. [IpuyeM kadecTBEHHas NEpeMEHHas HUMEET TpU
anpTepHaTHBBL. Hampumep, pacxonbl Ha conepkanue peOeHKa MOTYT OBITh CBSI3aHBI C JI0XO0/1aMHU
JIOMOXO35IliCTBa M BO3pacTOM peOeHKa: MAOMIKOJIbHBIN, MIaJlIMi LIKOJbHBIA M CTapLIUi
mIKOJbHBIM. Tak Kak KauecTBEHHasi NEPEMEHHAas UMEET TPU aJlbTEPHATHUBBI, TO MO OOIIEMY
IPaBUIY MOJETUPOBaHMUS HEOOXOAMMO MHCIOJIb30BaTh JBE (PUKTUBHBIE INEpeMeHHblC. Takum
00pa3oM, MoJieIb MOKET OBbITh IIPECTaBICHA B BUJIE!

Y =Sy +BX+nD +y,D; +&|
rae Y — pacxofpl, X — 10X0Abl JOMOXO03AHCTB.

D.— 0, ecii TOIIKOJIBHUK,
=
1, B IPOTHBOIIOJIOKHOM CITydJae.
0, €CJIM JOIIKOJBbHUK NI MJ'IaI[I]_II/Iﬁ IIKOJIbHHUK;,

DA=
21,8 MPOTUBOIIOJIOKHOM CITy4ae.

OO6pa3yroTcs cleayromne 3aBUCUMOCTH:

1. CpenHuii pacxo/1 Ha AOLWIKOJIbHUKA:

M(Y | Dy =0, D, =0) = 5y + Bix. (1)
2. Cpennuii pacxoj Ha MIIQJIIIETO IIKOJIbHUKA:
M(Y | Dy =1, D, =0) = (S +741) + fix. (2)

3. Cpegnuii pacxo/ Ha CTapIIero MKOJbHHUKA:

M(Y | Dy =1 D, =0) = (8 +11+72) + B 3)

3necb V1, Y2 — aubddepeHnnanbHble CBOOOJHBIC UJICHBL. ba3oBBIM 3HaYeHUEM
KAYeCTBCHHOW TIEPEMEHHON SIBIISICTCS 3HAYCHHUE <JIOMIKOJBHUK». [locie  BBIYHCICHUS
kodd¢uimenToB ypaBHeHuil perpeccuu (1) — (3) ompenensieTcss cTaTUCTUYECKash 3HAYUMOCTh
KOA((HUITMEHTOB Y1 Y2 HA OCHOBE OOBIYHOM t-CTATHCTUKH.

Eciu KOS(I)(I)I/II_[I/ICHTLI Y1 A Y2 OKA3bIBAKOTCA CTATUCTUUCCKH HE3HAUUMBIMU, TO MOKHO
CACJIaThb BbIBOI, YTO BO3pPACT peGeHKa HC OKAa3bIBACT BJIUAHUA HA PACXOAbI IO €0 COACPIKAHUTO.



3. Perpeccust ¢ 01HOIi KOIM4eCTBEHHOH M ABYMS Ka4eCTBEHHbIMH
NepeMeHHbIMH.
TexHuka (UKTUBHBIX TEPEMEHHBIX MOXKET OBITh PAaCHpPOCTPaHEHAa Ha IMPOU3BOJIBHOE
YHCIO KAyeCTBEHHbIX (akTopoB. PaccMOTpuM cUTyalMio € JByMs KauyeCTBEHHBIMU
IIEPEMEHHBIMH.

[Tycte Y —3apaboTHas 1uiata COTPYIHHUKOB (DUPMBI, X — CTax paboThl, D1 — Hammume
BhIcIIero oOpa3oBanusi, Dy — mon coTpynHuKa:

D 0, ecnm COTPyAHUK->KECHIIIUHA;
1 1, eciv COTpYAHHUK-MY>KUHHA.

D 0, eciii HET BBICIIETO 0OPA30BAHI;
2 1, B IpOTUBOMOJIOKHOM CITy4ae.

Takum O6p330M, IMOJIYYHM CJICAYIOIYIO MOJCIIb:

Y =L+ x+nD+7,D; €.
N3 31011 MOAENH BBIBOIATCA CIIECIYIOIINE PETPECCHOHHBIE MOJICIIN:

1. CpenHsist 3apIuiata >KEHIMHBI 0€3 BBICIIEr0 00pa30BaHUsA:
M(Y [ D, =0, D, =0) =S, + Aix.

2. Cpenusisi 3apIuiaTa >KeHIIUHBI ¢ BBICIIIUM 00pa30BaHUECM:
M(Y | D, =0, D, =1) =(5, +72) + Bix

3. Cpennsis 3apruiata y My>KYMHBI 0€3 BbICIIIET0 00pa30BaHus:
M(Y | D, =1 D, =0)=(5, + 1) + Six

4. Cpe,[[HSISI 3apiiata MY>XYUHBI C BBICIIIUM O6pa3OBaHI/IeMI

M(Y | Dy =1 D, =1)=(fy + 1 +72) + X

OueBUHO, YTO BCE PETPECCHH OTIMYAIOTCS TOJIBKO CBOOOIHBIMU WieHaMH. JlanbpHelee
olnpezieNieHue CTaTUCTUYECKOM 3HAYUMMOCTH KOX(PQOUIMUEHTOB Y1 M Y2 TO3BOJSET YOEIUThCA,
BIIUSIOT JI1 00pa30BaHME U MOJI COTPYIHUKA Ha €0 3apabOTHYIO TIJIaTy.

3agaua 1

Wccnenyercss 3aBHCHMOCTh MEKAY 3apaboTHOW Iuiatoit pabouero 3a mecsn ) ($),
X - Bo3pacToM paboyero (Jet) u pukTuBHOU nepemenHoi D — mon pabouero.



Ne n/n |3apaboTHasn Bospacr IToa,
miara 3a mecsiu|pabdouero X M/xK
y (%) (;1er)
1 300 29 XK
2 400 40 M
3 300 36 XK
4 320 32 XK
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 X
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. Heo6XxoauMO MOCTPOUTH Mojens Y = by +bx+)D ¢ GuxTHBHON nepemenHol D,
KOTOpasi IPUHUMAET J1Ba 3Ha4eHHUs: | - ecru 1oj1 pabodero My»ckoif; 0 - eciti 1o 5KEHCKUH.
2. TIpoBepuTh CTaTUCTUYECKYIO 3HAUUMOCTh K03 puninenToB. Crenarb BHIBOIbI.
3agaya 2

Ha npennpusitun ucnons3ytorcs cranku Tpex ¢pupm (A, B, C). Uccnenyercst HaexKHOCTb
cTaHkoB. [Ipu 3TOM yuuThIBaeTCsl BO3pacT CTaHKa (x, Mec.) U Bpems Oe3aBapuiiHON paboThI 110
nocienuen nmonoMku (Y, dac). Beibopka u3 40 craHKoB /ana pe3yabTaThl, MPEACTABICHHBIC B
Tabnure.

Ne Bospact |Bpewms pabotel  |Pupma -
W3MEpeHHUsl |CTaHKa B |cTaHKa 0e3 IIPOU3BOJUTEN
Mecslax |peMOHTa B Hacax |b

1 23 280 A
2 30 230 B
3 65 112 C
4 69 176 A
5 75 90 C
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150
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240
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115

200
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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

=

Ornenure ypaBHEHHE perpeccuu 0e3 yyeTa pa3iuius CTAHKOB PAa3HBIX QUPM.

2. OueHMTb YypaBHEHME pPErpecCUH, YUMUTHIBAIOLIEE pa3IMuue KadyecTBa pas3HbIX (upm
(F-xputepuii ®umepa, t-kpurepuii CTbIOJCHTa, CKOPPEKTUPOBAHHBIN KOIPPHUIUCHT
JETEPMUHAIINN ).

3. CpaBHUTE Ka4eCcTBO MMOCTPOCHHBIX MOJICIIEH.
4. TlocTpouTh KOPPEISLIMOHHOE 10JIe U HAHECTH Ha Hero rpaduku GyHKIUH.
5. Cpnenatp BBIBOJBI O HEOOXOIUMOCTH HCIOJIB30BaHUS (DUKTUBHBIX MEPEMEHHBIX B 3TOM

ciyuae.

MMOCTPOEHUE MOJIEJIA HEJIMHEWMHOM MAPHOM PETPECCUHA

Henuneiinbie perpeCcCuu ACJIATCA Ha ABa Kilacca: perpeCCuu, HEJWHEHHBIE OTHOCUTEILHO
BKIIIOUCHHBIX B aHaJIU3 06’I)$ICH$[IOIIII/IX MNEPpEMCHHBIX, HO JIMHECHHBIC II0 O CHHUBAaCMbIM
mapamMeTpam, U perpeCCuu, HEJIUHEHHBIE 10 OLCHHNBACMBIM IIapaMCTpaM.

[Tpumepsl perpeccuil, HEIMHEHHBIX MO OOBICHSIOMIMM IEPEMEHHBIM, HO JIMHEUHBIX 10
OIICHMBAEMbIM TTapaMeTpaMm:

2 3 .
— IOJMHOMBI pasHbIX creneneiil Yy — At b1X + b2X + ng + &,
b
— PaBHOCTOPOHHSISI TUTIEpOOIIa Yx=a+ ; té :

IIpumepsl perpeccuii, HEIMHEHHBIX 110 OLICHUBAEMBIM ITapaMETPaM:

b
~cremennas Yx — A X &
X
- mokaszaTenpHas Yy — @- b*-¢ X

a+bx'g.

Hawub6oiee gacto IMPUMCHAIOTCS CIICAYIOIINC HEJIMHEWHBIE MOJCIIN perpeccnﬁ:

— DKCHIOHeHIManbHas Yx — ©

b
rUnepooIbl — yx=a+ ; ;

2
mapaGoner — Yx —a~+ bx +cx ;

_ X
MoKa3aTeIbHOU (DYHKITH Yx = a-b ;

b
CTENEHHOM QYHKIIMU — Yy =a- X" 4 ap.



JlaboparopHasi padora Nel.
Buviuucnenue koa¢hghuyuenmos ypagnenus HeluHelHolU pecpeccuu

[TocTpoeHnio HENUWHEHHBIX PErPECCHOHHBIX MOJENeH MpealIecTByeT Mpoueaypa
JMHeapu3aluy NePeMEHHBIX.

Jluneapuzayuss — (ot nat. linearis — nuHeHHbINH), OMUH U3 METOJIOB HPUOIKEHHOTO
IIPEJICTABICHNUs 3aMKHYTBIX HEJIMHEWHBIX CHUCTEM, IPU KOTOPOM HCCIIEJOBAHHE HEIMHEHHON
CHUCTEMBI 3aMEHSIETCS AHAJIU30M JIMHEHHOM CHUCTEMBI, B HEKOTOPOM CMBICIIE SKBHUBAJICHTHOU
UCXOOHOU. MeTonpl TMHeapu3aluyd UMEIOT OIPaHUYEHHBIM XapakTep, T. €. SKBUBAJIECHTHOCTb
UCXOJIHOW HEJIMHEHHON cucTeMbl M €€ JIMHEHHOTO NPHOMMKEHHS COXPAHSAETCS JHIIb IS
OTPaHUYEHHBIX MPOCTPAHCTBEHHBIX MJIM BPEMEHHBIX MaciiTaboB CHCTEMBI, JHOO i
OTIpPENIeICHHBIX TPOLIECCOB, MPUYEM, €CIM CHCTEMa MEPEeXOIUT C OJHOrO peXuMa paboThl Ha
JIpYroH, TO CIEeLyeT U3MEHUTh U €€ JIMHEeapU3UpOBaHHYIO Mojenb. lIpuMensas nuHeapusanuio,
MOYKHO BBISICHUTh MHOTHE Ka4eCTBEHHBIC M OCOOCHHO KOJMYECTBEHHBIC CBOMCTBA HENMHEHHOMN
CUCTEMBI.

1 HENMHEHWHBIX YpaBHEHUM pPErpecCcruy, NPHUBOJUMBIX K JIMHEHMHBIM C IIOMOLIBIO
npeoOpazoBanus (X, Y) — (X', ¥’), cucreMa HOpMaJIbHBIX YPABHCHUI UMEET BU:

na+ be=Zy,
amesz :Zyx.

B IIPe0Opa30BaHHBIX IEPEMEHHBIX X, Y.

Koaddunment b npu pakropHO# nepeMeHHOM X UMEET CIESIYIOLIYI0 HHTEPIPETALIUIO: OH
IIOKa3bIBaeT, Ha CKOJBKO M3MEHMUTCS B CPEJHEM BEJIMYMHA Y NMpH M3MeHeHuu (akropa X Ha 1
€IUHULLY U3MEPECHUS.

b
T'unepbonuueckas pezpeccus: Yx=a+ ; .
- 1 Lo
Jluneapusytoiee npeodpa3zoBaHue: ;’ y =Yy

Torna

na+ bZ% :Zy,
1 1 1
aZ;+bZ? = Zy;.

y 1
ny 2NNy
a:EZy—lei b= ZX1 ZX?
n n &= x nz:xz_(Z:X)2

_ ea+bx
DKCNoHeHYUANbHAsL pecpeccust. Yx =



Jluneapusyromee npeodpazosamme: X — X; Y = In y.

1 1 ~ anln y—ZxZIny
2=y 2y b2 PR S
b

Cmenennas dynkyus: Yx = a- X"

Jlureapusyolee npeodpa3oBaHue: X =In X; y' =Iny.

Ina—EZIn y—leInx b= nZ(Inx-In y)—ZIn xZIny
n N ! nZ(In X)? —(Zln X)?

Ilepexon k mapaMmeTpy & ypaBHEHHMS CTEIEHHON 3aBUCHMOCTH IPOU3BOJAT C IOMOIIBIO
HNOTEHIMPOBAHUSA 110 (popMyJIe:

Ina
a=e

X
Tokazamenvras ¢hynxkyus: yy=a: b .

Jluneapusyromee npeoOpa3zoBaHie: X = X, y| =Iny.

1 1 nb an-In y—ZxZIny
lha==>» ny—=Inb)» x, INb=
n Z Y Z nz X% — (Zx)2

[Tepexon k mapaMeTpaM ypaBHEHHS IMOKa3aTeIbHOW 3aBUCUMOCTH (&, D) mpou3BoaAT 110
dbopmynam:

Ina Inb
a=e . b=e "
Jozapugpmuueckasn pynkyus: Yx = A+ blnx.

Jluneapu3syrolee npeoOpa3oBaHue: X =In X, y' =Y.
L Ly oo R0
nes? T Y 07 =Yy’

3agauya
Jlns ompeneneHUs 3aBUCHUMOCTH MEXAY pPOXAaeMOocThlo B Poccum (mepemeHHast Y
u3MepsiemMasi B ThIC. Uejl.) U CpeAHel 3apaboTHON MuiaTo (repemMeHHas X, usmepsemas B pyo.)
OBLIIM MPOBEIEHBI UCCIIEI0OBAHUS, PE3YJIbTAaThl KOTOPBIX MpeicTaBieHbl B Tabmuie 1.

a=

Tabnuna 1.
I'oxbr Poxnaemocts B Cpennsist 3apaboTHas
TBIC. Y€l Y iara, 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




JUis XapakTepUCTUKU 3aBHCHUMOCTH ) OT X PAacCUUTaTb IapaMETpbl CIEAYIOIIUX
byHKIMIA:

— PaBHOCTOPOHHEH THITEPOOITHI;
- CTENICHHOH (PyHKITUH,
- IOKa3aTeNIbHOW (DyHKIINU.

Pemenne.
b
1. VYpaBHeHue paBHOCTOPOHHEH TruUIIEpPOOIIBI yx=a+ ; JIMHEApU3yeTCs
1 .
X _;’ y = y,Torz[a Yx =a+bx.
2. JIns pacueTa UCHOJb3yeM JIaHHbIC TAOIULIBI 2.
I'o ' ' "\2
bl : Y X y-X (x) y2
201 886,9
4
201 928,6
5
201 998,1
6
201 1050,
7 6
201 1074,
8 3
201 1036,
9 9
Uro
ro
Cpe
THee
3HauYEHUe
(o2
0_2

3HaueHUs TapaMeTPOB PErpeccuu ¢ U b paccuuThiBaeM 1o popMysam:

b= yxX —y-X — -
2 .a=y-b-x
G B 7
X
3. 3anummMTe NOJy4EHHOE YPABHEHHUE PErPECCHH.
4. C nomouib JTUHEAPU3YIOUMX MIPeoOpa3oBaHNil OCTPONTE ypaBHEHUE PETPECCHH IS
CTETIEHHON U MOKa3aTeNbHON (QYHKINH.

JlabopaTopnasi padora Ne2.



Buviuucnenue unoexca koppensyuu u cpeonetl OuudKU annpokcumayuu

TecHOTY CBSI3M M3y4aeMbIX SIBICHUI B HEIMHEHHBIX PErpeccUsiX OLIEHUBAET HMHAEKC
KOPPeJSIlIUH, KOTOPbIi BBIYUCIIAETCS 110 (popMyne:

Z(y J:)
Z(y P

Cpennsisi omméKa anmpoOKCHUMAINU - CPE/IHEE OTKIOHCHHE PACUYCTHBIX 3HAUCHHH OT
(haKTHYEeCKuX:

a1l _1 Y=Y 1000
_nZA nz‘ ; 100%

JlommycTiMBIH TIpe/ie 3HAYCHHH A - s Gonee 8 - 10%.
3apaua

1. Paccunrtarh MHIEKC KOppeNsLMM U  CPEIHIOI  OIMIMOKY
annpoKCUMallMu AJIs HeJIMHENHHBIX perpeccuit JlabopaTopHoii Nel.
2. OrmpenenuTes 1O KakOMy YpPaBHEHHMIO pErpeccud IoJlyyeHa
HanOOJIbIIIast OIIEHKA TECHOTHI CBS3H.
3. CaenaTb BBIBOJBI.
JlabGoparopHasi pabora Ne3.

Oyenxa 3navumocmu ypasnenus peepeccuu ¢ nomowpvio F-kpumepus @uwepa

2(9—7)2 )
g B m _ Pxyy n-m-1
paxm — N2 2
(y_y) 1_pxy m
n—-m-1
3agaua

Onpenenum F-kpurtepuit @uimiepa Ay ypaBHEHH NapHOM HelMHENWHOW perpeccuw,
nosiyueHHbIX B JlabopaTopHoii padote Nel.

Pemenmne.

1. Paccunraiite Fgpuun M CpaBHHTE IIOJIydEHHOE 3HAY€HHE CO 3HAYeHHEM, Fi6, TpH
3alaHHOM ypoBHe 3Haunmoctu o = 0,05.

2. Cnenaiite BBIBOJBI O CYIIIECTBEHHOCTH CBSI3H.
JlaboparopHasi padora Ne4.
Pacuem cpeonux koagpgpuyuenmos snacmuynocmu

B sxoHOMHYECKUX HCCIIEJOBAHUSX IIMPOKOE MPUMEHEHHE HAaXOJUT TaKOM IMOKa3aTrelnb,
KaK cpeHUH KO3 (PULIMEHT 3TaCTUYHOCTH, BBIUUCISIEMBIN IO hopmyie:



— X
3 - f (X):
Cpennuii  kod>QGUIMEHT 21aCTMYHOCTH O TOKA3bIBAaeT, HA CKOJIBLKO IIPOILEHTOB B

CpeIHEM TIO COBOKYITHOCTH WM3MEHHUTCS pE3ylbTaT y OT CBOEH CpeaHEed BEIWYMHBI TpU
u3MeHeHuu ¢pakropa x Ha 1 % OT CBOETo CpeTHero 3HAUCHUSI.

3agaua

[To rpynme npeanpusTuii, TPOU3BOIAMIMX OJHOPOAHYIO MPOAYKIMIO, M3BECTHO, Kak
3aBHCUT c€0ECTOMMOCTD €AMHUIIBI IPOAYKIMH Y OT (PAaKTOPOB, MIPUBEICHHBIX B Ta0II. 3.

Tabmma 3.
[Ipu3nak -¢akrop YpaBHeHHE TapHOI Cpennee 3HaueHHe
perpeccuu (dakTopa
Obbem 58,74 X, = 2.64
IIPOU3BOJCTBA, MIIH PYO., X1 y =0,62 + " 1=
OnroBast meHa 3a 1 T 9)( ~11.75. X21,6281 X, =1,503
SHEPrOHOCUTEIIS, MJIH. PYO., 2
X2
Jlons  mpubbm, J, =14,87-1016% X, = 26,3
U3bIMaEMOW TOCYIapCTBOM, 3
%0, X3

1. Onpenenuth ¢ MOMOMIBIO CPEeTHUX KOI(DPUIIMEHTOB 3TACTUYHOCTU CHITY BIHMSHUS
Ka70ro (hakTopa Ha pe3ysbTar.

2. PamxupoBatrh (pakToOphl IO CUIIC BIUSHHUSL.

Pemenmne.

58,74 74

Yy, =062+ "

1. Jlna ypaBHeHHS paBHOCTOPOHHEN THIIEPOOIIBI

= o % b x —b
3yX1:f ()(1)?1:__2. — —
y X, a+b/x ax +b-

2. Paccumraiite cpemHue KOI(PPUIMEHTHI DIACTUYHOCTH IS  CTEICHHOM W
nokazarenbHol ¢yHkuil ([Ipunoxenue 4).

BPEMEHHBIE PA/Ibl

COBOKYHHOCTB YIIOPAAOYCHHBIX BO BPCMCHU Ha6J'IIo,Z[eHHfI HCKOTOPOI'0 IIOKa3aTCiIsa
HAa3bIBAKOT 6PEMEHHbIM p}laOM.

Psn naOmiofeHuii 3a 3HAYEHHUSAMH ONPEACICHHOTO IOKAa3aTels, YIOPSIOYCHHBIH B
3aBHCHMOCTH OT BO3PACTAIOIIMX WU YOBIBAIOIIMX 3HAYCHHUU JPYroro MOKas3arelis, Ha3bIBaIOT
OUHAMUYECKUM PAOOM, BDEMEHHBIM PAOOM, PAOOM OUHAMUKU.

OTtaenpHble HA0IIOIEHNS BPEMEHHOT'O Psijia Ha3bIBAIOTCS YPOSHAMU ITOTO Psijia.



JlabGoparopHas padora Nel
Buvisgnenue aHomanbHuIX Ypo8Hel 8peMeHHbIX PA008

YPpOBHH BpPEMEHHBIX PSAJOB MOTYT UMETh aHOMalbHbIC 3HaucHHs. [losBIeHHE Takux
3HAUEHUH MOKET OBITh BEI3BAHO OMIMOKaMHu Tpu cOOpe, 3aIiCH WIH Tiepeade HHPOPMAIUH — 3TO
OMIMOKH TEXHHYECKOTO TMOPSIKA, WA OMMOKU nepBoro pojaa. OQHAKO aHOMabHBIC 3HAYCHUS
MOTYT OTpPaXKaTh pealibHbIC MPOLIECCHI, HAIIPUMEP CKAYOK JOJUIapa WIH MaJcHUe Kypca IEHHBIX
Oymar ¥ T.JI.; TAKHE aHOMaJIbHbIC 3HAUYEHUS OTHOCST K OLTMOKaM BTOPOT'O pojia, OHU HE TIOJIekKAaT
ycTpaHeHuto. J1Jis BBISBIICHUS aHOMAIIBHBIX YPOBHEH BPEMEHHBIX PSIOB MOXHO HCIIOJIb30BATh
Mmemoo Upeuna.

IlycTh MMEeTCss BpEMEHHOU PsiA;

Yo =Y Yoren Yemeen Y, t=1n. ()

Metoa UpBuHa npeanonaraet UCHOIb30BaHUE CIEAYIOLIEH (POPMYIIBI:

|Yt—Yt—1|, t=1n

o)

A =

y

rne Oy =

Pacuernpie 3HaueHUS /12a/13’____’CpaBHI/IBaIOTCH ¢ TaOJMYHBEIMHA 3HAYEHUSIMHU KpUuTepus

I/IpBI/IHa ﬂa; €CJIM KaKoe-I1u00 U3 HUX OKa3bIBAETCs OOJIBbIIIE Ta6J'II/I‘lH01"O, TO COOTBCTCTBYIOLICC

3HaueHue Yt YpOBHS psfla CUMTAETCS aHOMAIbHBIM. 3HAauYeHMs KpuTepus VIpBUHA 1S ypOBHS

spaunmoctn & = 0,05 MIPUBEJICHBI B TAOIHUIIE.

N 2 3 10 20 30 50 1

. 2, 2, 1, 1, 1, 1, 1
8 3 5 3 2 1 0

[Tocne BbIABIEHHS aHOMAJBHBIX YPOBHEH HEOOXOIUMO OMNpEAETUTh MPUYUHBI HX
BO3HUKHOBEHUs. Eciii OHM BBI3BaHBI OMIMOKAMU TEXHMUUYECKOTO MOPSJIKA, TO OHU YCTPAaHSIOTCS
au00 3aMEHOM aHOMAalbHBIX YPOBHEH COOTBETCTBYIOIIMMHU 3HAYEHUSMU IO KpPUBOH,
anmnpoKCUMHUPYIOLIEH BPEMEHHOU psijl, 1100 3aMeHOM ypoBHEH cpenHell apudmMeTnyeckoil 1ByxX
COCEJTHUX YPOBHEH psa.

OIJ_II/I6KI/I, BO3HHUKAIOIINE H3-3a BO3ICHCTBUSI (I)aKTOpOB, UMCIOIIUX 00BEKTHBHBIN
XapaKTep, YCTPAHCHUIO HC MOAJICIKAT.

3agaua

BpemenHoii psi 3a1an B TaOau4HON Gopme.
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1. IIpoBepuTh HaTM4YME aHOMAJIBHBIX 3HAYEHU TOUYKH t=2 , =5 1t=10.




2. YcTpaHUTh aHOMAIBHBIC YPOBHH, CUMTAas MPUYMHAMH WX BO3HUKHOBEHUS OIIHMOKH
IIEPBOr0 YPOBHSI.

JlabGoparopHasi padora Ne2
IIposepka cunomeswvi cyujecmeosarus meHoeHyuu

Ecmu Bo BPEMCHHOM  piAdy IMPOABIACTCA  NJIUTCIIbHAsA TCHACHIUA HU3MCHCHUA
9KOHOMHYECCKOI'O MOKAa3aTciisd, TO B 3TOM CJIIy4ac roBOpAT, 4YTO UMECT MCCTO mpeHd

IToxg TPCHAOM IMOHUMAIOT U3MCHCHHUC, OIIPCIACIIAIOIICC 06Luee HaITpaBJICHHUC PA3BUTHA UJIA
OCHOBHYIO TCHACHIIMIO BPECMCHHOI'O pAaa.

Jlpyrumu cioBamu, mpero (menoenyus) —3T0 yCTORYNBOE, CHCTEMATHUECKOE U3MEHEHHUE
3HaYEHUI BPEMEHHOTO psijfia B TEYEHHE JOCTaTOUYHO JI0JITOr0 MEePHO/Ia.

[Ipy TPOTrHO3MPOBAHMU BPEMEHHBIX PAJOB HEOOXOIMMO BBIACHUTH, CYIIECTBYET JIU
TEHJICHLMS BO BPEMEHHOM DSy WM OHA OTCYTCTBYET.

Hnst BpemenHoro psiga (1) paccMOTpu KPUTEPHUH «BOCX00AWUX U HUCXOOAWUXY CEPHH,
COIIACHO KOTOPOMY TE€HEHIIUS OIPENEISIETCS 110 CAEAYIOEMY aIrOpPUTMY.

1. HJ'ISI HCCIICAYEMOI'0 BPEMCHHOTO psaa OIMPCEACIIICTCA IMOCICAOBATCIIBHOCTL 3HAKOB,
nexoasa us3 YCHOBHﬁZ

5 +, ecnu Y — VY >0,
" |- ecau Yo -y <O. @

[Tpu 3TOM eciu mocieayroIiee HaoJI0IeHHE PABHO MPEIBIIYIIEMY, TO YYUTBIBACTCS TOJILKO OJHO
HaOJIFOJEHUE.

2. [logcuuTteiBaeTCA YUCIIO CEPUid v(n) . Tox cepuelr MOHUMAETCs MOCIEA0BATEIbHOCTD
MOAPSA PACTIOJIOKEHHBIX IUTFOCOB U MUHYCOB, IIPUYEM OJIMH IUIFOC UM MUHYC CUYUTAETCS CEPUEH.

3. OnpegnensieTcst NPOTAKEHHOCTh CaMOMl INTMHHON CEpUH Imax (n).

4. Tlo Tabnwuile, MpUBEACHHON HIKE, HAXOIUTCS 3HAUYCHUE I(n) .

Jnuna n<26 26 <n <153 153 <n<170
psiaa, N
3HaueHune 5 6 7
I(n)

5. Ecmm Hapymaercst XOTsi ObI OJHO W3 CIEAYIONIMX HEPaBEHCTB, TO THIIOTE3a 00
OTCYTCTBUH TPEHAa OTBEPIaeTcsl C JOBEPUTEIBbHOM BeposiTHOCTHIO 0,95:

1 16n-29
n>=-2n-1)-19%- |——— |,
v(n) > 5+ (2n—1) %0

Imax(n) <1(n).
KBaIlpaTHBIC CKOOKU HCPAaBCHCTBA O3HAYAKOT LCIIYIO YaCTh YUCJIA.

3agaua



Jlana muHAMMKa €KEKBapTaJbHOTO BHIMYCKA MPOAYKIHH (UPMBI B JACH. €. C TIOMOIIBIO
KPUTEPUS «BOCXOOAUUX U HUCXOOAWUX» CEPUN CIETaTh BBIBOJ O MPUCYTCTBUU WM OTCYTCTBUU
TpeHa. JloBepuTenbHy0 BEpOSTHOCTh NPUHATH paBHOM 0,95.

0 4 6 5 7 6 0 7 S| 610141911

Pemenmne.

1. loGaBbTE B TAOIUILY TOMOJHUTEIBHYIO CTPOKY O U1 3aIMCH OCIENOBATEIBHOCTH
3HAKOB, JUIsl ONIPEICIICHUS KOTOPOI HCTIONB3ylTe hopMyiy (2).

2. [ToacunTaiite ynucino cepui U(n) , IPOTSHKEHHOCTh CAMOM JNIMHHOM Cepuu Imax (n) U

OTpeIeTUTe I(n) no TadJmLeE.

3. 3anuiuTe cUCTEMY HEPaBEHCTB, IPOBEPHTE X BHIMOJIHEHHE.

4. Cruemanite BBIBO/I.

JlabGoparopHasi padora Ne3
Buiuucnenue ocrosnvix noxkasameneu OuHAMUKY

JIJIst KOTMYECTBEHHOW OLEHKH JMHAMUKH YKOHOMHUYECKUX TPOIIECCOB MPUMEHSIOT TaKHUE
CTATUCTUYECKUE TOKA3aTelld, KaK abconiomHvle npupocmol, memnol pocma u npupocma. OHHA
MOAPA3ICIIAIOTCS Ha Yentvie, 0a3uchHvle U cpeoHue.

Eciu CpaBHCHUC ypOBHCfI BPEMCHHOT'O psi/ia OCYHICCTBIIACTCA C OTHUM U TEM KE YPOBHCM,
IMPUHATBIM 3a 633}’, TO IOKA3aTeNIM Ha3kIBAIOTCA OasucHbimuy. Ecin CpaBHCHHEC OCYIICCTBIISACTCA C
nepeMeHHoﬁ 6330ﬁ, npruicMm KaXKObIN HOCHCHYIOHlHﬁ YPOBCHb CPABHUBACTCA C MMPEAbIAYIIHUM, TO
BBIYMCJICHHBIC ITOKA3aTCJIIN HA3bIBAIOTCA YenHoblMU.

@opMmynbl A BBIYMCIEHHUS LEMHbIX, 0a3MCHBIX M CPEJHUX aOCONIOTHBIX HPHUPOCTOB,
TEMIIOB POCTa M TEMIIOB MpupocTa faHbl B Tadbmuie (1). B ¢popmynax npuHsaTe 0003HAYEHHUS:

Yt =Y. Y2rs Yt e Yn — ypoBuu Bpemennoro psma, n — mnuna paga, Ys — ypoBeHb
BPEMEHHOTO Psi/Ia, IPMHATHIN 3a 6a3y Il CPABHEHMS.

O0o3HaueH AOCOJIOTHBII Temn pocra Temn
ue pHpoOCT npupocTa
Hemnoi AYy =Y — Y T, = Yt 100% Ky =Ty —100%
Yi-1
Bazucublii AYse =Y — Vs T, = Ve 100% Ksi =Ts: —100%
(=
Ys
Cpennnii - — — K, =T —100%
Ay, =N T =ng1 .100% st °
n-1 Y




Onucanue JAUHAMUKU psAada CPpCAHUM IMPUPOCTOM COOTBCTCTBYCT €ro NpCACTaBJICHUIO B
BHJIC PAMOM, MPOXOSIIEH yepe3 1B KpailHue TOYKU. JJisl mosydeHus MPOTHO3HOTO 3HAYECHUS
Ha OJIMH LIar BIEpe] JOCTATOYHO K IOCTEeIHEMY HaOJIIOJCHUIO HO00ABUTh 3HAUYCHHE CPEIHEro
a0COJIFOTHOTO MPUPOCTA:

9n+1 =Y +A§/, (3)

rae Yn — 3HaueHHe IoOKas3aTels B N TOUKE BPEMEHHOrO psna, Yni+l — HPOTHO3ZHOE 3HAYEHUE

nokasarens B touke N+1, AY —snauenue CpeIHero MpupocTa BPEMEHHOTO psijia.

[Tony4yenue mporHo3Horo 3HaueHus mo ¢opmyne (3) KOPPEKTHO, €clau AMHAMHUKA psija
Oim3ka K JuHEHHOW. Ha Takoil paBHOMEpHBIM XapakTep IWHAMHUKH YKa3bIBAIOT MPUMEPHO
OJIMHAKOBBIE 1IETTHbIE A0COMIOTHBIE IPUPOCTBHI.

Hcnonb3oBaHue cpegHero Temma pocTa (CpeJHero TeMIa IPUpOCTa) JUlsl ONUCAHMS
JUHAMHUKU Pa3BUTUS PsAAA COOTBETCTBYET €ro IPEACTaBICHUI0 B BUAC IOKA3aTEIBHOM WIN
DKCIIOHCHIIMAJIbHOM KPUBOM, IIPOBEACHHOW Yepe3 JBE€ KpallHUE TOYKH, M XapaKTepHO I
IIPOLIECCOB, W3MEHEHHE AMHAMMKM KOTOPBIX IPOUCXOJUT C IIOCTOSHHBIM TEMIIOM pOCTa.
[Tporno3Hoe 3HaueHUe Ha OMH LIar BIEpe]l ONpeessaeTcs o Gopmylie:

9n+1 =Yn -F .

HenocratkoM NpOrHO3MPOBAaHMSA C HCHOJIB30BAHUEM CPEIHEr0 IPHUPOCTa U CPEIHETO
TEMIIa pOCTa SBJSAETCS TO, YTO OHM YUUTHIBAIOT HAYAJIBHBIN U KOHEYHBIN YPOBHU PsJla, UCKIIIOYast
BIIMSHUE IIPOMEKYTOUHBIX YpOBHEH. TeM He MeEHee, OHM HCIOJIb3YIOTCS Kak IIPOCTEHIIne,
NpUOIMKEHHBIE CITIOCOOBI TPOrHO3UPOBAHMUSL.

3anaua.

E>xexBapranbHas JuHamMuka (GoHJa 3apabOTHOH IuiaThl paOOTHUKOB (PUPMBI B JIEH. €.
IpeJICTaBjIeHa B TabIuIIE.

1

2

3

4

5

946,00

8

981,50

8

024,10

9

063,15

9

105,75

9

OO6ocHOBaTh IMPaBOMEPHOCTL HCIIOJIb30OBAHHUEC CPCAHCIO IMPUPOCTAa IJId OMPCACIICHUA
IMPOTrHO3HOT'O 3HAUCHUA CI)OH,Z[a 3apa60TH0171 IJIaTBI B 6-M KBapTajie.

3agaua.

V3MeHeHHe eXeKBapTaIbHON TUHAMUKA (OHIA 3apabOTHOM TUIAThl pAOOTHUKOB (DHPMBI
MPOUCXOAWIO TPHUMEPHO C MOCTOSHHBIM TEMIIOM pocTa B TedyeHwe 5 kBapranoB. DoHa
3apabOTHOM TIaThI B 1-KBapTaie coctaBisii 9523,08 neH. en., a B 5-m kBaprane — 9693,13 neH. en.

Onpenenuts nporHo3 (oHaa 3apaboOTHOH TIaThl pabOTHUKOB (HUPMBI B 6-M KBapTale,
UCIIOJIb3YS CPEHUI TEMIT POCTa.

Jladoparopnas Ne4

Cenasxcusanue 8pemeHHbIX psoo8



IIpenBapuTeNbHBIN aHAJIN3 BPEMEHHBIX PSAJ0B SKOHOMUYECKUX ITI0KA3aTENCH 3aKII04aeTCs
B BBIBICHUM aHOMAJbHBIX 3HAYCHWM YPOBHEH psfa, KOTOPbIE HE COOTBETCTBYIOT pEallbHBIM
BO3MOKHOCTSIM PacCMaTpUBaEMOM SKOHOMHUUYECKON CUCTEMBI, & TAK)KE B ONPEIACICHUN HAJIWYUS
TPEeHA.

HaubGonee pacnpocTpaHeHHBIM NpPUEMOM JMJIi YCTPAHEHHS AaHOMAJIbHBIX 3HAuUCHUI
IIOKa3aTeled U OTCYTCTBHS TE€HACHLMHM BPEMEHHOTO PSAA SIBISETCS C2AdNCUBAHUE 8PEMEHHO20
paoa. 1lpu 3TOM NPOU3BOIUTCA 3aMeHa (PaKTUYECKUX YPOBHEH BPEMEHHOTO pPsiia pacueTHBIMH,
YTO crnocoOCTByeT Oojiee YETKOMY MpPOSBICHHIO TeHAEHIMM psaga. CKoub3siiue cpeaHue
HO3BOJISIFOT CIVIAAUTH ClTyyaiHble U IEpUOJUYECKHe KOJIeOaHUsI BpEMEHHOTO psija.

Haubonee pacnpocTpaHeHHOM MNpoLEnypOl CIIaXUBaHUS SBISIETCS METON MpOCmou
cronvzawell cpeoneti. CHavasa Ui BpEMEHHOTO psijia OIpeelsieTCs MHTepBaJl CrilaXkuBaHus (Q).
Ecnmu HeoOXomuMoO CriaaauTh MeNKue KoJeOaHus, TO HMHTEpBaJ CrIaXKuWBaHUS OepyT IO
BO3MOXHOCTH OOJIBIIMM, €CIM HYXXHO COXPaHUTb Oojiee MeJNKHe KOJIeOaHUs, TO HHTEpBall
Crila)kKMBaHUs yMEHbIIA0T. J{J1s nepBbIX (J) ypOBHEH BPEMEHHOTO psijia BHIYUCIISETCS UX CPEIHEE
apupMeTHuecKkoe 3HaueHue. DTo OyAeT CIVIaKEHHOE 3HAu€HUE YPOBHS psAAa, HAXOSIIErocs B
HHTCPBAJIC CTIIAXKUBAHMA. 3areM HHTCPBAJI Crila)KUBaHUA CABHUIaCTCAd HAa OJWH YPOBCHbL BIIPaBO,
IIOBTOPSIETCSI BBIUMCIIEHUE cpelHell apudmerndeckoil u T.1. B pesynbrare Takoi mpouemypbl
MOJIYYHUM pPAL CIUIAKCHHBIX 3Ha‘~I€HI/If/'I, IIpyu 3TOM B 3aBUCHUMOCTHU OT (g) MEPBLIC U MOCJICIHUC
YPOBHU TEPSIOTCA.

Jlnuny wHTepBana criaxkuBanus (J) yaoOHO OpaTh B BUJIE HEUETHOTO YHMCIA, B 3TOM
Clly4ae pacyeTHOE 3Hau€HUE CKOJIb3ALICH cpenHel OyneT MpUXOAUTHCA HAa CPEAHHUM MHTEepBaj
psna.

Hanpumep, 11s uatepBana g = 3 criaxxeHHble YPOBHH PACCUUTHIBAIOTCS 1O (hopMyIie:

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

YUTo0OBI HE MMOTCPATH HepBLIfI U TOCIeIHUMN YPOBHU pPsAlid, UX MOXHO BBIYHUCIHUTH IIO
(1)opMyJ1aM Hapa60queCI<0ro HHTCPIIOJIMPOBAHUSA:

¥1=(5y; +2y, — ¥3)/86,
Yo =(=Yn_2 +2Y,1 +5Y,)/6.

Meron mpocToi CKONB3AIIEN CpEHEN 1aeT XOPOLINE PE3YJIbTAaThl B JMHAMUYECKUX PAAax
C JIMHEMHOW TEHICHLIUEN pa3BUTHS.

Jns psinoB C HENMHEWHOM TeHAEGHLUMEH pa3BUTHUS HEOOXOJUMO NPUMEHSATh METO
836€UEHHOU CKOb3AWel cpedHel. DTOT METOJ| OTJIIMYAeTCsl OT METOJAA MPOCTOM CKOJNb3sIIeH
CpeIHEW TeM, Y4TO YPOBHH, BXOJSIIME B MHTEPBAI CIVIAKWBAHWS, CYMMHPYIOTCS C Pa3HBIMU
BecaMu. /[y moIMHOMOB 2-r0 ¥ 3-T0 MOPSIAKOB IO S-WIEHHOM B3BELIEHHOM CKOJB3SIIEN CpEAHEN
LEHTpaJIbHOE 3HAUE€HUE onpeessiercs no popmyse:

Ve =1/35-(3Y; » +12y, 4 +17Y; +12Y, 4 —3VYi,0)-

Becosrie KOI)(I)(I)I/II_II/ICHTBI Ipu CriiIa’)kuBaHUU 110 IMOJIMHOMAamM 2-ro u 3-1o MOpsAAKOB B
3aBUCUMOCTHU OT JJIMHBI MHTCPBaJia CrJIa’)KUBAHU TPCACTABJICHBI B Ta6J'II/II_IC.

JJinHa HHTEepBaJIa CriIaKMBAHUS BecoBoii ko3 punuent
5 1/35 (-3, +12, +17)
7 1/21 (-2, +3, +6, +7)
9 1/231 (-21, +14, +39, +54, +59)




BrolpaBHUBaHME  BpPEMEHHBIX  PAJOB  MOXET  OBITh  MPOU3BEIACHO  METOJIOM
9KCnoHeHyuanbHo2o cenaxcusanud. CyTb METOJA 3aKI04acTcs B TOM, 4YTO B IPOLERype
HAaXO0’KJICHUs CIVIA)KEHHOI'O YPOBHS HCIIOJIB3YIOTCS 3HAYEHUS TOJBKO IIPEALIECTBYIOIUX YPOBHEN
psIOB, B3AThIE C OINpPENEJICHHBIM BECOM, IpPHYEM BeC HaOIIOJEHUS YMEHBIIAeTCs MO0 Mepe
YAAJIECHHs €70 OT MOMEHTA BPEMEHH, 11 KOTOPOIrO OIIPEAEIISIETCs CriIaKEHHOE 3HaYEHUE YPOBHS

psana. Ecau st ucxoanoro spemeHHoro psaaa Yt = Y15 Y20 Yi oo Y coorsercTByromue

CTJIQ)KCHHBIE 3HAYCHHS] YPOBHEW 0003HAYUTH St , rie t=1N | 10 skcroHeHumambHOE
CTUIAKMBAHKE MPOU3BOIUTCSA 110 PEKYPPEHTHOMY COOTHOIICHHUIO:

St=a- Y +(1-a) Sy,

/i€ 0. — [apameTp CcriakuBanus, mpuyem 0 1, BenmnuuHa (1- o) Ha3bIBaeTcs K03 PUIHEeHTOM
JTUCKOHTHPOBAHUSI.

Hcnonb3ys peKyppeHTHOE COOTHOLIEHUE I BCEX YPOBHEH psiia, HAUMHAs C IIEPBOTIO U
KOHYas MOMEHTOM YpPOBHA t, MOXHO IIOJy4uTb, YTO OKCIOHEHLUAIbHAs CpEIHAA, T.C.
CIVIAKEHHOE JaHHBIM METOJOM 3HA4€HHUE YPOBHS PN, SBIIAECTCS B3BEILICHHOW CpeIHEH BCeX
IIPEALIECTBYIOINX YPOBHEH:

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

O6I)I'~IHO JUUIA BpeMeHHLIX p?[I[OB B OKOHOMMUYCCKHUX BCINMYHMHAX BCJII/I‘-II/IHy HapaMeTpa
CrilakuBaHus BeiOUparoT B uHTepBasie ot 0,1 mo 0,3.

Havanbublil napamerp So IPUHUMAIOT PABHBIM 3HAUYEHHUIO IIEPBOIO YPOBHS psijia WU
paBHBIM cpeliHel apu(MeTUYeCKO HECKOJIbKUX MEPBBIX WICHOB psa, HallpUMep:

S_W+W+h
0= T 3

3agaua
[To maHHBIM TUHAMHKHU ypokaiiHocTH 3a 10 jeT, mpuBeIeHHBIM B TaONIUIIE, PACCUUTATH:

- 3-, 5-NleTHUE CKOMNB3SIINE CPETHIE MPOCTHIE;
- 5-1eTHHE CKONB3AIINE CPEAHNE B3BEIICHHBIE,
— CPaBHUTH PE3yJIbTAaThl PACUETOB.

1 y d 4 g € 1 & ¢ i
0
1 y ] ¢ 1 1 y i i y
6,3 1,2 8,1 N 6,3 7,3 0,9 5,4 9,7 1,7
- MOCTpOMTE rpaduKu psiia AMHAMUKHI U TPEH]IOB JIMHEHHOW (pUIbTpaluu.
3agauya

B Tabnuue npuBeneHbl JaHHbIE YHMCICHHOCTH IpenojaBareieid BBICHIMX Y4eOHBIX
3aBesieHuil P® (Thic. uenoBek) mo rogam. [IpousBecTu criiauBaHUE BpPEMEHHOTO psia C
MCII0JIb30BaHUEM SKCIIOHEHIIMAIBHOM CpEeAHEN, IPUHSB ITapaMeTp CriIa)KUBAHUS a=0,1u
o = 0,3. ITo pe3ynpTraram pacyeToB ONPEAEIIUTh, KAKON U3 CTIaXKEHHBIX BPEMEHHBIX PAJIOB HOCUT
OoJiee TIIaIKKil XapakTep.

1 1 1 1 1 1 1 1
00 992 993 994 995 996 997 998 999

NY
NY
NY
N
N
N
N
N




| . | 335 | 399 | 398 | 619 | 618 | 687 | 60,7 | 986 |

JlaGoparopHasi Ne§
Bovibop naunyuwezo euoa mpenoa ¢ nomowwio Excel

[ns onpeneneHus: nmapaMeTpoB JIMHEHHOTO TPEHAA MO METOJy HaUMEHBIINX KBaJpaToOB
UCTIONB3YETCsl craTucThueckas GyHkuus JIMHEWH, nns onpeneneHus >KCIOHEHIIUAIbHOTO

tpenna JITPPIIPHFEJI. B xauecTBe He3aBHCHMOI TIepeMEHHOM BhIcTymaeT Bpems L =11

B Excel nunust Tpenia MoxeT ObITh 100aBlicHa B AUArpaMMy ¢ 00J1aCTIMHA THCTOIPAMMBI
uiu B rpaduk. s 3Toro HeoOX0aMMO:

- BBIJICIUTH 00J1aCTh JUarpamMmbl; B TTITABHOM MEHIO BBIOpaTh /Juaspamma—3/Jobagume 1uHu0
mpenoa,

- B TIOSIBUBIIEMCSI TUAJIOTOBOM OKHE JIunusi mpenoa BBHIOpATh BUJ JIMHUW TPCHIIA U 33]1aTh
COOTBETCTBYIOIIME MapaMeTpbl. [lJis MOJMHOMHAIBLHOTO TpPEHAAa HEOOXOAMMO 3alaTh
CTCITICHb aIMIPOKCHMHPYFOIIETO MOJIMHOMA.

B kauecTBe JONOJIHUTETBHON HHPOPMAIIUY HA AHATrPAMME MOXHO OTOOpPa3UTh ypaBHEHHE
perpeccuu M 3HAYCHHE CPEIHEKBAJAPATHYECKOTO OTKJIOHEHHS, YCTAHOBUB COOTBETCTBYIOIIHE
dnaxku Ha 3akianke Ilapamempsl TMATOTOBOTO OKHA JIuHus mpernoa.

3amaua

JunaMuka BbITycKa Ipoaykiuun OUHISHINM XapaKTepu3yeTcs NTaHHBIMH (MJIH. JIOJLL.),
IIPEJICTAaBICHHBIMU B TaOJIHIIE.

Tox Beinyck Tox Beinyck
NMPOXYKIUH MPOXYKIUH
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 pacueT nmapameTpoB JIMHEHHOTO U SKCIIOHEHIIMAILHOTO TPEH/I0B.

ITocTpouTts rpaduku psaa JMHAMUKUA U TPEHJIOB.

3. BriOparp Hammydmmii BUJA TpeHJa Ha OCHOBAaHWH TPAapUUECKOTO H300pakeHUS U
3Ha4YeHus1 Kod(duimenTa feTepMuHaIHH.

N
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7 OHeHO‘IHBIe cpeacrea AJisi MIPpOBECACHUSA HpOMe)l(yTO‘lHOﬁ arrecranuun

a) HHaHpreMLIe pe3yJdbTaThbl Oﬁy‘leHI/IH H OLICHOYHLIC CpeaACTBA AJIsI IPOBCACHUS l'[pOMe)KyTO‘lH()ﬁ arrecranmm.

Kon HNuauxkarop
UHAUKAT AOCTUIKEHU S OueHovHbIe cpeaCTBA
opa KOMIIETEHUMH
OIIK-2: CniocoGeH NpuMeHsITh NPOABUHYThIEe HHCTPYMEHTAJIbHbIE METO/IbI IKOHOMHYECKOT0 AaHAJIN3a B MPUKJIAIHBIX U (M) QyHIaMEeHTAJbHbIX
HCCJIC0BAHUAXS;
OIIK-2.1 IlepeyeHb TeopeTHYECKUX BOMPOCOB K 3a4eTy:
1. Ha xaxoM caiiTe MOKHO HalTH WHPOPMALIUIO [T MOJCITUPOBAHUS IEHB! (PMHAHCOBBIX aKTHBOB
2. Kaxkwue TpeboBaHUS MPEIBSBIIOTCS K (haKTOpaM, BKITFOYaeMbIM B ypaBHEHHUE perpeccun’?
3. Uro Takoe BHIOOPOYHOE MCCIIETOBAHUE
4. UYro noHuMaeTcs Mo/ JIMHEHHONW MHOXECTBEHHOM perpeccueii?
5. Uem oTnHMyaroTCs CTaHAAPTU30BaHHBIE KO3(D(OUIIHEHTHI perpeccuu oT K03 QUIMEeHTOB B eCTECTBEHHOM BUie?
Pac 6. Uro mokaspIBaeT OTPHUIIATEIBHOE 3HAUCHNE KOI(D(DHUIIMEHTA A IMaCTUIHOCTH?
abotact ©|7. Yem ornuuarorcs sactHsii 1 o0mwmii kputepuu Durrepa?
HallMOHAJIbHBIMHU ulg

MEXIyHApOAHBIMU  Oazamu
JaHHBIX C IeNIbI0 TIOHUCKa
HeoOxouMol MH(OpMalu
00 SKOHOMHYECKUX
SIBJIGHUSIX U ITpoLieccax

YTo noHMMaeTcs Mo/ KOJUTMHEAPHOCTBIO U MYJIbTUKOJUIMHEAPHOCTHIO (haKTOPOB?
/8 Kak mpoBepsieTcsi Haln4yre KOJUIMHEAPHOCTH U MYJIbTUKOJUIMHEAPHOCTH?

IIpakTnyeckue 3agaHus

[To nanHbIM caiita gKS.ru 0TOOpaTh MPU3HAKU. XapaKTEPU3YIOIINE COITHATBHO -9KOHOMHUYECKOE TIOJI0KEHUE PErHOHOB
P® Ilo ncxoaHbpIM JaHHBIM MOCTPOUTH MOJIe Koppensiuu [loTuron 4acTor U rucTorpaMmy Haiiaute koddpduiueHTa
koppensnun . OueHuts pacrpeaenenue ..Caenatb pacdeT OCHOBHBIX YHCIIOBBIC XapaKTEPUCTUKHU IO pe3ybTaTaM
BBIOOPKU: BEIOOPOYHOE CpeAHEe, AUCTIEPCHS, CPEAHEE KBaIpaTHUECKOe OTKIIOHEHHE

OIIK-2.2 | OIIK-2.2:  OOpabarsiBaet | [lepevyenn TeopeTHUECKHX BOMPOCOB K 3a4eTy:

: nH(pOpMaLIHIO 00 |1 Ilepeuncnure Bce BUABI MOJeNed, HETUHEHHBIX OTHOCHUTEIBHHO: @) BKIIIOUAEMBIX MEPEMEHHBIX; 0) OLIEHMBAaEMBIX
HKOHOMHYECKHUX SIBIICHUSX U | MapaMeTpoB.
nporeccax, orpenenser | 2 Kaxk nmpoBoauTcs moabop IMHeapu3yIOIIero npeodpa3oBanus A1l BHyTPEHHE HETMHEHHBIX MOJEIei?
CBSI3M U 3aBHCHMOCTH |3 HazoBute mnoxazaTenu KOppesSLMU, HCIOJIb3yeMble NPH HETUHEWHBIX COOTHOLICHHSX paccMaTpUBAEMbIX
MCKIOY QJICMCHTAaMU | IPU3HAKOB.
uHpopmanuu, Gopmyaupyer | 4 Kakue 3a1aun pemaroTcs Ipu MOCTPOESHUH YpaBHEHHsI perpeccuu?




Kon
HHINKAT
opa

HNuaukarop
JOCTHKEHHUS
KOMIIETeHIINH

OuneHo4HBIE CpPeICTBA

000CHOBaAHHLII BEIBOJ,

5 . Kakoli BUJl MMeeT CUCTEMAa HOPMAaJIbHBIX YPaBHEHUI METO/Ia HAUMEHBIINX KBAaJPAaTOB B Cllydyae JMHEHHON
perpeccun?

6. ITo xakoii popMyiie BBIYUCISETCS HHACKC MHOKECTBEHHON KOppesauun?

7. Kak BBIUUCIAIOTCS MHIEKC MHOXKECTBEHHOM IETEPMHUHALMU U CKOPPEKTUPOBAHHBIM MHIEKC MHOKECTBEHHOU
JIeTepMUHAIIAN?

8. Kak mpoBepsieTcsi 3HAaUMMOCTh YPaBHEHUS PETPECCUU B OTIEIBHBIX KO (OUIIEHTOB

IIpakTH4yeckue 3agaHus

[To nanHbIM caiita gKS.Fru 0TOOpaTh MPU3HAKU. XapaKTEPU3YIOIINE COIMAIBHO =3KOHOMHUYECKOE MOJI0KEHHE PETHOHOB
P®. IIpoBeputh uX Ha HOPMAIBHOCTH. . HaliTu ypaBHEeHHE perpeccuu y = a + bx MeT0/10M HAaMMEHbIIINX KBAAPATOB. .
[TocTpouTs rpaduK: UCXOTHBIE TOUYKH U ypaBHEHHUE perpeccu. Jlatb mHTEpHpeTanuio KodQPHUIUEHTOB yPaBHEHHS.

OIIK-2.3

Bnaz(eeT COBpPCMCHHBIMU
METOJaMH 3KOHOMHUYCCKOI'O
aHaJIn3a, CTaTUCTHUKHU u
OKOHOMCTPUKHU JJIsL
peuIiCHUs TCOPECTUUCCKUX U
MPUKJIAAHBIX 3a1a4

Ilepeyenb BONpoOCcoB Ui MOATOTOBKH K 3a4eTy

Kakue TpeboBanus npeabsaBiIsitoTcs K (akTopaM, BKIIOYaeMbIM B ypaBHEHHUE perpeccun’?

Yro Takoe BEIOOPOUHOE UCCIIEI0OBaHHE

Uto moHnMaeTcs 1oj JIMHEWHOW MHOKECTBEHHOM perpeccueii?

YeM oTIMYAIOTCA CTaHIAPTU30BaHHbIE KOAPPHUIIMEHTHI perpeccuu oT K03(p(pUIueHTOB B ecTeCTBEHHOM BUe?

Uto moka3bIBaeT OTpUIIATEIbHOE 3HaUEHUE KOADDUIIMEHTA TTACTUIHOCTH?

YeM oTMyaroTCsA 4acTHBINA M 001uiit kputepun Ourepa’?

Urto noHnMaeTcs Mo KOJJIMHEAPHOCThIO U MYJIbTUKOJUIMHEAPHOCTHIO (PaKTOpOB?

KaK IIPOBEPSIETCS HATMYKME KOJUIMHEAPHOCTH U MYJIBTUKOJUIMHEAPHOCTH?

IMpakTnyeckune 3agaHusA

I[To 20 mpennpusATUSAM peruoHa ONpeaeTuTh 3aBUCUMOCTb BBIPAOOTKM MPOAYKIIMHM HAa OJTHOTO pabOTHUKA ) (ThIC.pyO.) OT
BBOJIa B JICHCTBHE HOBBIX OCHOBHBIX (POHIOB x, (% OT cToMMOCTH (DOHIOB HAa KOHEI T'0/1a) U OT yJEIbHOI0 Beca pabounx

NoakowhE

BBICOKOH KBaTM(UKAIMU B 00IIEl YMCIeHHOCTH pabounx  x, (%0).

TecTnI

50




Kon HNuaukarop
HHANKAT JOCTHKEHHUS OueHovHbIe CpeACTBA
opa KOMIIETeHIINH

1 DHOreHHBIMHU TTIEPEMEHHBIMU Ha3bIBalOTCsl BriOepuTe oMH OTBET:
1 He3aBUCHMBIE ITEpEMEHHbBIE
2 3aBUCHMBIC TIEPEMECHHBIC

3 MaTeMaTHUYECKUE 0KUIaHHS JTHHEHHBIE KO3()(DUITMEHTHI

2 OI[HI/IM N3 HHAWKATOPOB OIPCACICHHA HAIWYHA MYJIbTUKOIMHCAPHOCTH MCXKIY HNpPHU3HAKAMU ABJIACTCA

MPEBBIIICHUE MAPHBIM KOAPHUITUEHTOM KOPPEISIMHA BETUIHHbI

agrwdE

Boi6epute oquH oTBET

0,8

0,8

31
0
-1

3 Ecnu npennochUIKyu MeTo/ja HAMMEHBIINX KBaJIpaToB HapyIllIeHbl, TO BriGepure ouH OTBET:

| mosy4eHHOE ypaBHEHHE CTATUCTUUECKH HE3HAYMMO

2 OLIEHKHU ITapaMeTpOB MOT'YT He 00J1a/1aTh cBocTBaMH 3(h(PEKTUBHOCTHU, COCTOSITEILHOCTH, HECMEILIEHHOCTH
KO3(PUIIMEHT perpeccuu SABIsSeTCsS HECYIECTBEHHBIM

3 k09 PUIIUEHT KOPPEIALHNH SIBISETCS HECYIIECTBEHHBIM

4 DKOHOMMYECKHE IEPEMEHHBIE MOTYT BBICTYIIATh B OJIHUX MOJENsIX BpiOepuTe oaMH OTBET:
1. xak sH/IOTeHHbIE, a B IPYTHX — KaK SK30T€HHbIE IIEpEeMEHHbBIE
2. Kak dHJOTEHHBIE, a B IPYTHX — KaKk (PUKTUBHBIC TIEPEMEHHBIC
3. Kak 3K30TCHHBbIE, a B IPYTUX — KaK (PUKTHUBHBIE IEPEMEHHbIE
4. TOJBKO KaK H/JIOT€HHbIE IEPEMEHHbIE

OIIK-5: Cnoco0eH HC0JIB30BATH COBPEeMEHHbIe MH(GOPMAaIMOHHbIE TEXHOJIOTHHM U IPOrpaMMHbIe CPeACTBA NPH pPellleHUH NpogeccHOHANIBHBIX 3a4a4.

OIIK-5.1

OIIK-5.1: Bribupaer
COOTBETCTBYIOIIUE

l'[epequb TECOPETUIECCKHUX BOIIPOCOB K 3a4Y€Ty

1.

Yto 03HaYaeT MOHATHE «KaueCTBEHHAs» MOJIEIb pCFpCCCI/II/I?
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Kon HNuaukarop
HHIUKAT JTOCTUKEHU S OueHo4HbIe CpecTBa
opa KOMIIeTeHIIUH

COJIEP>KaHUIO 2. B kakom ciyyae BEpHO COOTHOIIEHHE 7

npodeccCHOHANBHBIX  3a1ad | 3. UTto 03HaYaeT BHICKA3bIBAHUE «TECHAS JTMHEHWHAs CBSI3b)»?

WHCTPYMEHTapHil 4, UYrto nmokaszsiBaeT KO3PGUIUECHT JeTEPMUHAIIUN paBHBIH 0,757

o0paboTkn W  aHaimm3a | 5. Uro Takoe omunoOKa anmpoKCuManun’?

JAHHBIX, COBpEMEHHBIE | 6. [TpuBenutTe npuMep HEIMHEHHON perpeccuu Mo BKIOYAEMbIM B Hee OOBSICHSIOUINM IEPEMEHHBIM, HO JTMHEHHOMN

nH()OPMAIMOHHBIC 10 OIICHUBAEMBIM ITapaMeTPaM.

TEXHOJIOTUH U MPOrpaMMHOE | 7. UTo 3HAYUT BHYTPEHHE JIMHEWHAs: MOJIENb?

obecrieyeHne 8. OnwumuTe, 9T0 03HAYACT BBHICKa3bIBaHUE «(YHKIHS, HAMIYYIITUM 00pa30M ONHCHIBAIONIAS 3aBUCUMOCTD y OT X»?
Keiic-3aganus, cocrosimue U3 ONUCAHUS CHTYallMU U BONPOCOB K Hell
1. Ompenenute BUA (PYHKUMH, HAWIYYIIUM OOpa3oM OIUCHIBAIOIIEH 3aBUCHUMOCTh PACXOJOB HA MOKYIKY
MIPOJIOBOJILCTBEHHBIX TOBAPOB B 00ImMX pacxoaax (%) - y OT CpeaHeTHEBHON 3apa0OTHOM IJIaThl OJHOTO PaboTaroIIero
(py0) — X 1O JaHHBIM CeMHU TEPPUTOPHUI Y panbckoro peruona 3a 199X r.
2. Jist XapaKTepUCTUKH 3aBUCUMOCTH Y OT X pACCUUTANTE ITapaMeTphl CIeNYIOMUX (YHKIIUI:
. JIMHEHHOM;
. CTCIICHHOM;
. MOKa3aTeNbHOM’;
. PaBHOCTOPOHHEH THITEepOOITHI.
OrneHuTe KaxX Iyl MOJIENb Yepe3 CPeIHIO OMMOKy annpokcumanu A u F-kputepuit @uiepa.
Hcnoan3yiite nporpammy Statistika

OIIK-3.2 [ OIIK-5.2: Hcnons3yer s |IlepeuyeHb BONPOCOB ISl MOATOTOBKHU K 3a4eTy

peleHus

npodeCcCHOHANBHBIX  3ajau
COBpEMEHHBIE
MH(pOPMalMOHHbIE
TEXHOJIOTUHU u
IIPOrpaMMHBIE CpPEJICTBA,
MpPEeBAPUTENILHO  OIICHUB
BO3MO>KHOCTh "

Urto Takoe perpecCUOHHBIN aHanu3?

Yto noHuMaeTcs noj MapHou perpeccuen?

Onummte cyth Tpaaumonnoro MHK miist nuHeitHol napHo# perpeccun.

Yro Takoe «olueHKa napaMerpa»? Uem oTIN4aroTCsl «MCTUHHBIEY 3HAUEHUS IApaMETPOB PErPECCUU OT UX OLICHOK?
YTo Takoe OCTaTKH B PETPECCUOHHOM aHaIN3e?

Onummre npoueaypy NpOBEPKU THIIOTESBI.

Yro Takoe ypoBEHb 10BEpHs?

Yro Takoe nHTepBaIbHbIN nporuo3? [louemy BO3HHKAET HEOOXOAUMOCTh OCTPOCHUSI TOYEYHBIX TPOTHO30B?

N~ WNE
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Kon HNuaukarop
HHIUKAT JTOCTUKEHU S OuneHo4HBIE CpPeICTBA
opa KOMIIeTeHIIUH
1enecoo0pa3HoCThb ux | 9. Kakoii BuJ MeeT cucteMa HOpMaJbHBIX YpaBHEHUI METOa HAMMEHBIINX KBaJIpaToB B Cily4yae JTUHEHHOU
WCIIO0Ib30BaHUS perpeccun?
10. ITo xakoii popmysie BBIYUCISIETCS JIMHEHHBIA KOY(DPUITMEHT TaPHOU KOPPEIIALIHH?
11. Kak BbrYucCIisieTcst ¥ 4TO MOKa3bIBAET MHJIEKC JIETEpMUHALINN?
12. Kak BpIumCIISI€TCS ¥ UTO MMOKA3bIBAET MHAEKC JeTePMUHAIINU?
13. Kak mpoBepsieTcsi 3HAaUMMOCTh YpaBHEHHS PErPECCU M OTIENbHBIX K03 (OUIIHEHTOB?
14. Kak ctpoutcs 1oBepuTENbHBIN HHTEPBAN IPOTHO3a B CiIy4yae TUHEHHOU perpeccuun?
15. Kak BBIUUCIIAIOTCS U YTO TIOKA3bIBAIOT KOI(PPHUIIMECHT AIACTUIHOCTH D M CPEIHUNA KOAPPHUIIUEHT dJACTUIHOCTH

Keiic-3apanus, cocTosimme U3 ONUCAHUS CUTYallMH U BONIPOcoB K Hel

Onpenenuth HakTopsl, POPMUPOBABIIKEC [IEHY KBApPTUP B cTposmuxcs qomax B Cankr-IlerepOypre B 1996 r. mo JaHHBEIM
0 pBIHKE cTposierocs xxuibsi B Cankt-IlerepOypre (1o cocTosHuio Ha Aekadbpb 1996 r.)

Crenepupyiite GUKTHBHYIO NIEPEMEHHYIO z, OTPAKAIOIIYI0 MECTOIOJIOKCHUE KBAPTUPHI U TIO3BOJISIONIYIO Pa3/ICIHTh
BCI0O COBOKYITHOCTh KBapTHp Ha JIBE TPYIIbI: KBapTUPHI Ha ceBepe ropoaa (IIpumopckuii paiton, llysanoBo-O3epku,
I'paxxnanka) u ©Ha tore rtopoma (IOro-3aman, KpacHocenbckuii paiion).llocTpoiiTe ypaBHEHHE perpeccuw,
XapaKTepU3YIOIIee 3aBUCUMOCTh IIEHBI OT BceX (paKTOpPOB, B TMHEHHOMN U cTeNeHHOM (popme.

Cy1iecTByeT U pa3HUIlA B IEHaX KBAPTHUP, PACTIOIIOKEHHBIX B CEBEpHOM U 103kHOU "acTsax Cankt-IletepOypra? SAsmsiercs
71 Hanmu4ue OaJIkoHa M JIOJKUU MPEUMYIIECTBOM KBapTUPHI Ha pbiHKe? Kak Bbl 00BsCHUTE 3TOT (PakT?
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b) Ilopsnok mnpoBeaeHHs MPOMEXKYTOUHOM arTecTalMM, IIOKa3aTeld U KPUTEPUHU
ouecHuBanus: lIpomexxyrounas arrecranus MO JUCHMIUIMHE «OKOHOMETPHKA» BKIHOYAET
TEOPETUYECKHE BOTPOCHI, TO3BOJISAIOIINE OLEHUTh YPOBEHb YCBOCHHUS 00YYarOIIUMUCS 3HAHUH, U
IPAaKTUYECKHE 3a/laHusl, BBIABIAIOIIME CTENEHb C(OPMUPOBAHHOCTH YMEHUI U BIaJeHUH,
OpoBOIUTCS B (opMme 3auera. 3ayeT MO JAHHOW JUCHMIUIMHE TPOBOAMUTCS B  YCTHOU
dopme 1o OwmieraM, KaxIbli U3 KOTOPBIX BKIJIIOYAET OJMH TEOPETHUYECKUI BOIPOC M OIHO
nIpakThyeckoe 3amanue. [lokaszarenm W KpUTEpUM OLEHUBAHMS 3adyeTa:—Ha OLICHKY
«3aYTEHO»—00yJaroIuiics JEMOHCTPHUPYET BBICOKHM YPOBEHb  Cc(HOPMUPOBAHHOCTH
KOMIIETCHIIMH,  BCECTOPOHHEE,  CHCTEMaTHYeckoe M IIyOOKoe  3HaHME Y4eOHOro
marepuaiga, CBOOOJHO  BBINOJHAET INpaKTHYECKUEe  3aJaHus, CBOOOJHO  ONEpHpYET
3HAHUSIMH, YMEHUSAMM, NPUMEHSIET UX B CUTyalUsAX IIOBBIILICHHOW CIIO)KHOCTH;—HAa OLICHKY
«HE3aYTEHO»—O00Y4Yaroluiicss eMOHCTpUpyeT 3HaHus He Oosee 20% TeopeTndyeckoro
MaTepuana, JOMYCKaeT CYUIECTBEHHbIE OIIMOKM, HE MOXKET I10Ka3aTh UHTEJUIEKTYaJIbHbIE
HaBBIKU PEUICHMSI IPOCTHIX 3aa4.
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