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JIner akryaauszanuu padoyeil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, o0cykaeHa u ogoopeHa juisa peanuzauuu B 2024 - 2025
y4eOHOM TOJly Ha 3aceaHuu Kadeapsl IKOHOMUKH

IIporokomor 20 1. Ne

3aB. kadeapoii A.T'. Bacuibesa

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
y4eOHOM rofy Ha 3acejaHuu Kadeapbl IKOHOMUKHU

IIporokomor 20 1. Ne

3aB. kadempoii A.T". BacunbeBa




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

oOyueHue CTYJAEHTOB OCHOBHBIM MaTE€MaTHMUECKUM MOHITUSIM U MeToAaM B 00jacTu
SKOHOMETPUYECKOTO MOJEIUPOBaHUS, NPUMEHUTEIBHO K PEIICHUIO 3aJad  aHallu3a,
MPOTHO3UPOBAHUS M YIpPAaBIEHUS SKOHOMUKOW Ha Makpo - U MHUKpPO - ypoBHsX. B mporecce
W3YYCHUS ITON TUCHUIUIMHBI y CTYJACHTOB JOJDKHBI OBITH COPMHUPOBAHBI TEOPETHUECKUE H
MPAKTUYECKHE HAaBBIKM PEIICHHUS SKOHOMETPUYECKHX 3a/Jad M aHalu3a IOJYYEHHBIX
PE3yJIbTATOB.

2 MecTo THCHHIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMmel

JucuuruimHa DKOHOMETpUKa (MIPOABUHYTHI YPOBEHb) BXOIUT B 00S3aTEIbHYIO 4acTb
y4eOHOT0 I1aHa 00pa30BaTEIbHOM MPOTrPaMMBI.

Jns  wW3ydeHUs  JUCHUIUIMHBI ~ HEOOXOAMMBI  3HaHUS  (YMEHHs,  BIIAQJCHUA),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YUCHHSI AUCLUILINH/ IPAKTUK:

Craructuka

Maremartuka

DKOHOMMKA OpraHu3aluu

Metoapl 00paboTKH YKOHOMUYECKON HHPOPMALITHH

CrarucTuka

Maremaruka

DKOHOMUKA OpraHU3aLuu

Metoapl 00pabOTKH S5KOHOMUYECKOI HHPOpMaLIUU

3HaHus (YMEHHUs, BIaJIeHHs), OJIYYEeHHbIE MIPU U3YYEHUU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI JUISl U3yUCHUS TUCIUTLTIH/TIPAKTHK:

[ToaroroBka k ciade u cjaua rocyAapCTBEHHOT0 SK3aMeHa

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJISA) U IVIAHUPYeMbIe pe3y/IbTaThl 00y4eHHUs

B pe3ynbraTte OCBOEHMS IUCHMIUIMHBI (MOAyis) «ODKOHOMETpHUKa (IPOJBHUHYTHIN
YPOBEHB)» 00 yUarOIIHUICs T0JDKEH 00a1aTh CASAYIOIMUMH KOMITETCHIIUSIMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

OIIK-2 CrocobOeH MPUMEHSTh MPOJIBUHYTHIC WHCTPYMEHTAIBHBICE METOIBI 3KOHOMHYECKOTO
aHaJIM3a B MPUKIAJAHBIX U (M1K) QyHIaMEHTAIbHBIX UCCIICIOBAHMSIX;

OIlK-2.1 PaboTaer ¢ HalMOHANBHBIMU U MEXITYHAPOAHBIMHU 0a3aMH JIAHHBIX C LIEJbIO
Moucka HeoOXxoauMoll HuHpopManuu 00 5SKOHOMHYECKHMX SIBICHUAX U
poleccax

OIlK-2.2 OO6pabaTbIiBaeT MHPOPMALIUIO 00 SKOHOMUYECKUX SIBICHUSAX M Ipolieccax,

ONpesensieT CBSI3U M 3aBHCHUMOCTH MEXAY 3JeMEHTaMM HH(GOpMaluy,
bopMyIHMpyeT 000CHOBAaHHBIN BBIBOJ

OIIK-2.3 BJ'Ia,[[eeT COBPCMCHHBIMU METOJAMHU 5KOHOMUYCCKOT'O aHajlln3a, CTATUCTUKU
1 OKOHOMETPUKH IJIA PECIICHUA TCOPETUICCKUX U IPUKIIAIHBIX 3aaa4

OIIK-5 Cnoco0eH ucnonbp30BaTh COBPEMEHHBIE MH(POPMAIIMOHHBIE TEXHOJIOTUU U TPOrPaMMHBbIE
CpEJICTBA IIPH pPelIeHUH NMpodeccroHaIbHbIX 3aau.

OIIK-5.1 BeiOupaer COOTBETCTBYIOLIME COAEPKAHHIO MNPO(ECCHOHAIBHBIX 33734
UHCTpyMEHTapuii  oOpaOOTKM M  aHaju3a JIaHHBIX, COBpPEMEHHbIE
H(GOpPMAaIMOHHbIE TEXHOJIOIMH M IPOTrPaMMHOE obecrieueHne

OIIK-5.2 Hcnonp3yer g pemieHus MpoecCHOHANBHBIX 3a7ady COBPEMEHHBIE
nH(pOpMaLOHHbIE TEXHOJIOTUH u MIpOrpaMMHBIE CpeICTBa,
NPEIBAapUTENILHO  OLCHWB  BO3MOXKHOCTH UM II€JIECOOOPAa3HOCTh  UX
UCII0JIb30BAHHUS




4. CTpyKTypa, 00bEM H coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas Tpy10€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuHuil 108 akaa. gacoB, B ToM
quce:
— KOHTaKTHas paboTta — 37 akaJl. 4acoB:
— aynutopHas — 36 akaJ. 4acoB;
— BHeayiuTopHas — 1 akaj. 4acos;
— caMoCTOsTeNNbHAs paboTa — 71 akay. 4acos;
— B (hopme npakTudeckoit moarotroBku — 0 aka. yac;

®dopma aTTeCTalMU - 3a4ET

AynuropHas 3 =
o | xonraxrHas pabota E 3 dopma TeKyILEero
=
Pazzen/ Tema 3 (B axaz. yacax) £z Bux . KOHTPOIIA Kon
S 3 ©| caMOCTOSITENBHON | yCHeBaeMOCTH U
JACIATUTAHBL 5 £ .. | xomnerenn
Q & paboThI TIPOMEKYTOYHOMH
@) 6 S o
Tlex. J;‘H' HE:;I‘T- 5 % aTTecTalun
1. Beaenue B npeaMeT
JII/IfFSey ';eTHH‘; CTHBII omnpoc OIK-5.1,
L1 Ipenver o, F(I))TOZII:aI’( g Otuer ng OIK-5.2,
SKOHOMETPUKH, €€ LeJb, 2 2 3 8 N OIlK-2.1,
3agaui. ba3oBble OHATHS BEIMOIHCHHIO 1aGopatopHoi OIlK-2.2
11a00paTOPHBIX pabore '
pabor OIlK-2.3
1.2 TIloBTrOopeHue TeOpUU Wzyuenue 8%5:2;’
BEPOSTHOCTH u 2 2 6 JUTEPATYPHI, YCTHBIH OTIPOC OHK-2I1,
MaTeMaTHYECKOM 1 MOJrOTOBKA K | IOKJIaJ K CEMHHAPY OHK-Z. 2’
CTaTHCTHKU ceMUHapy OIK-2.3
1.3 MaremaTuMaTH4ecKoe
MOJIEIMpPOBaHKE B OIIK-5.1,
3KOHOMHUKE. Kitaccrl Wavuchue OIIK-5.2,
MoJenei. Bunst 2 2 8 HHT(Z ATVORL YCTHBIH OIIPOC OIIK-2.1,
MEPEMECHHBIX. Jrarsl patyp OIIK-2.2,
KOHOMETPHUUYECKOTO OIlK-2.3
MOZEIUPOBAHHS
HWroro no pazaeny 6 6 17
2. PerpeccuoHHBIE MOZIEITN
Nsyuenune
JUTEPATYPHI, OTYeT 1O OTK-5.1
rowomer | mbepaemnes | orics:
2.1 JIuneiinas perpeccusi. 2 2 8 p OIIK-2.1,
1ab0paTOPHBIX OTYeT IO
OIIK-2.2,
pabot MPOXOXKACHUIO OIK-2.3
[Ipoxoxnenus monynst MOOK '
1 MOOK
Nzyuenue
JIUTEPATYPBI, Otyer o OIK-5.1
MOJIrOTOBKA K nabopatopHoi OHK-5.2Y
2.2 HenuHelinple MOJEIH 2 2 8 BBITIOJTHEHHTO pabore OHK-le’
perpeccun n1abopaTopHBIX OTYET O )
pabor MPOXOXKACHAN OMR-2.2,
IIpoxoxaenue Moyt MOOK OIK-2.3
MOOK
Wroro no pazneny 4 4 16
3. BpemenHsble psjibl




Wzyuenne
JUTEPATYPBI,

OrtueT 1o

. OIIK-5.1,
MOJITOTOBKA K nabopaTtopHoi OITK-5.2
3.1 OcHOBHbBIE 3JEMEHTHI BBIITOJIHEHHIO pabore o
2 2 10 OIIK-2.1,
BPEMEHHOTO psiia 71ab0PaTOPHBIX Ortyer o OIK-2.2
pabot IPOXOXKICHUU 5a
IIpoxoxaeHue moxynst MOOK OlK-2.3
1 Moyt MOOK
Nzyuenne
JIUTEPATYPBI, Otuer o :
MOJITOTOBKA K nabopaTopHO ggﬁ_gé’
3.2 Mogenu cralMOHapHBIX BBITIOJIHEHUIO pabore o
2 2 10 OIIK-2.1,
Y HECTAIlMOHAPHBIX PSIOB 71ab0PaTOPHBIX Otyer o OIK-2.2
pabot IPOXOXKIECHUU 5a
IIpoxoxaeHne moxynst MOOK OlK-2.3
Moyt MOOK
Hroro no pazzpery 4 4 20
4. CucreMbl SKOHOMETPUYECKHX
YpaBHEHMI
Wzyuenne
JTUTEpaTypPHI, Ortuer o OIK-5.1
MOJrOTOBKA K nabopatopHoi OHK-5.2’
4.1 CucrteMbl ypaBHCHHI B 2 2 10 BBITIOJIHEHHIO pabote OTIK-2.1,
9KOHOMETPHUKE 1ab0PaTOPHBIX OT4YeT 0O OIK-2.2
pabot MIPOXOKIACHUH a
MIPOXOKICHUE Moyt MOOK OIK-2.3
1 Moyt MOOK
Wzyuenue
TUTEepaTypPHI, Ortuer mo
. OIIK-5.1,
4.2 Cucrempl JHHEHHBIX g:f:gf:::g;é Ha601;%2(;gHOH OIIK-5.2,
OJTHOBPEMEHHBIX 2 2 8 P OIIK-2.1,
N 71a00PaTOPHBIX OT4eT 0
ypaBHEHUH OIlK-2.2,
pabot POXOXKICHUH OITK-2 3
MIPOXOKICHUE Moyt MOOK '
Moyt MOOK
HWroro no pazneny 4 4 18
5. 3ager
OIIK-5.1,
Nsyuenune OIIK-5.2
5.1 3auer 1 JIATCPATYPEL, TECT OIIK-2.1,
MIOJTOTOBKA K OIK-2.2
3a4yery OTIK-2. 3’
Hroro mo pazneny
Hroro 3a cemectp 18 18 71 3a4éT
Wroro no pucuuninnne 18 18 71 3a4er




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipu mpoBeneHNY 3aHATUN ¥ OPTraHU3AIMH CAMOCTOSITEIIFHOM paOOThI UCTIOJIB3YIOTCS:

TpaauumoHHBIE TEXHOJOTHH OOYYCHHs, MPEAIoiaraloniue nepeaadyy WHPOpPMaluu B
roTOBOM BHuZe, (opMupoBaHHe Yy4eOHBIX yMEHUH 1O 00pasiy: JeKUUsA-U3JI0KEHHE,
JEKIHA-00BsCHEHUE, JTA0OpaTOPHBIC padOTHI, KOHTPOJIbHAS paboTa u JIp.

Hcnonp3oBanue TpaguIIMOHHBIX TEXHOJOTHIA 00€CTIeYMBAET OPHUEHTUPOBAHUE CTY/IEHTA
B MOTOKE HMH(OpMAaIUK, CBSI3aHHOW C pa3IMYHBIMHU IMOJIXOJAMU K OIPEACICHUIO CYIIHOCTH,
COJIepKaHUs1, METOJIOB, (OPM Pa3BUTHS U CAaMOPa3BUTHSI TMYHOCTH; CAMOOIIPEIEIIeHNE B BEIOOpE
ONTUMAIILHOTO MYTH M CHIOCOOOB JIMYHOCTHO-NIPOPECCHOHATBPHOTO PAa3BUTHS; CHCTEMATU3AIIUIO
3HAHUH, TMONYYCHHBIX CTYACHTAMH B IPOIECCEe AyJUTOPHOM M CaMOCTOSATEIBbHOW pabOTHI.
JlaGopaTopHble 3aHATUS OOCCIIEYMBAIOT PA3BUTHE U 3aKPCIUICHHME YMEHHH M HABBIKOB
ompeneNieHusl LeJed M 3ajJad CcaMOpa3BUTHS, a TaKXKe MPUHATUS Haubosiee 3((HEeKTUBHBIX
PELICHHMIA TI0 UX Pean3allny.

WutepaktuBHble (HOpMBI O0Y4eHHUS, MPEINOIaralollie OpraHU3alui0 OOydeHHUs Kak
NPOJYKTHBHON TBOPYECKOH NIEATEILHOCTH B PEKUME B3aUMOJICHCTBHSI CTYACHTOB JPYT C IPYTOM
U C [IPETI0/IaBaTeNeM.

Hcnonp3oBaHue WHTEPAKTHBHBIX  00pa30BaTENbHBIX  TEXHOJOTMH  CHOCOOCTBYET
MOBBIIIICHUIO WHTEPECa M MOTUBAIMH YYAIINXCS, aKTUBU3AIMHA MBICIIUTEIILHON IESTEILHOCTH U
TBOPYECKOTO TOTEHIMAJa CTYIEHTOB, jenaer Oojee 3(P(EKTUBHBIM YCBOCHHE MaTepuana,
MIO3BOJISIET MHMBUIYATH3UPOBATh 00yYCHNE U BBECTH SKCTPEHHYIO KOPPEKIIHIO 3HAHHIA.

[Ipu mpoBercHUWM Ta0OPATOPHBIX 3aHATHHA HCHOJB3YIOTCS TpYIIoOBas padoTa,
TEXHOJIOTUSI KOJUIGKTUBHOW TBOPYECKOW JEATENBHOCTH, TEXHOJOTHS COTPYJHHYECTBA,
obcyxaenne mpobiemsl B hopme nuckyccuu, Case-study. JlaHHbIC TEXHOJIOTHH 00ECIICUNBAIOT
BBICOKMI YPOBEHb YCBOCHHUS CTYACHTaMH 3HaHUH, 5()()EKTUBHOEC W YCHEIIHOE OBJIAJICHUE
YMEHUSIMHU U HaBBIKAMH B MPEIMETHON 00JacTH, (OPMUPYIOT TIO3HABATEIBHYIO TOTPEOHOCTh U
HE00X0IMMOCTh JaTbHEHIIero camMoo0pa3oBaHus, TIO3BOJISIFOT aKTUBU3UPOBATH
UCCIIEIOBATEIIbCKYIO ICATEIIbHOCTh, 00eCIeunBatOT 3 YEKTUBHBIN KOHTPOJIb YCBOCHHS 3HAHHIA.

6 YueOHO-MeTOAMYeCcKOe o0ecriedeHUe CAMOCTOSITeJIbHOI PadoThI 00y4aKOIMXCs
[Ipencrasneno B mpunoxxeHuu 1.

7 OneHoYHbIe cpeIcTBA A5 POBeAeHUsI IPOMEKYTOYHOM aTTecTaluu
IIpencraBieHbl B IPUIIOKEHUH 2.

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

a) OcHOBHas JIMTEepaTypa:

1. DxoHOMETpHKA : YU4eOHHK W MPAKTUKYM I TpHUKIaaHoro OakamaBpuara / O. A.
Hemunosa, JI. 1. ManaxoB. — Mocksa : U3natensctBo FOpaiit, 2019. — 334 c¢. — (bakanasp.
[Mpuknaguoit kypc). — ISBN 978-5-534-00625-4. — Texkcr : anexkrponnsiii // DBC HOpaiit
[caiiT]. c. 1 — URL.: https://urait.ru/bcode/432950/p.1 ( nata obpamenus 20.01.2023 1)

2. DKOHOMETpHKA | yIeOHHK M TPAKTHKYM JJIs akajemMudeckoro Oakamaspuata / H. 111.
Kpewmep, b. A. Ilytko ; nox penakuueii H. I1I. Kpemepa. — 4-e u3a., ucrp. u gomn. — Mocksa :
UznarensctBo [Opaiir, 2019. — 308 c. — (bakanaBp. Akamemmueckuii kypc). — ISBN
978-5-534-08710-9. — Tekcr : snekrponnsiid // OBC IOpaiit [caiit]. ¢. 1 — URL:
https://urait.ru/bcode/426241/p.1 ( nata obpamenus 20.01.2023 r)

0) lomostHuTeIBLHASI TUTEPaTypa:
1. JlaktronoBa, 0. C. DxoHomerprKa : 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 ( mara oGpamenus 20.01.2023 ). - Makpooosekt. - Tekcr
ANIEKTPOHHBIN. - CBeaeHus noctynusl Takke Ha CD-ROM.

2. JlorynoBa, O. C. Dkonomerpuka cpeacrBamu Statistica 6.1. Bpemennsie u
IMHamMu4deckue psibl - yueOHoe mocobue / O. C. Jlorynosa, E. A. WUnsuna, B. B. Koposesa ;
MITY. - Marnauroropck, 2009. - 135 ¢ : wr, guarp., Tabn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=228.pdf&show=dcatalogues/1/10561
18/228.pdf&view=true ( nara oopamenwus 20.01.2023 r). - MakpooOBeKT. - TEKCT : 3JI€KTPOHHBIIA.
- ImeeTcs meyaTHbIN aHAJIOr.

3 KoppensaunoHHbIi 1 perpecCHOHHBIN aHanu3 . yueoHoe mocobue / M. I'. Kapenuna, B.
1. Tpopumosa, T. A. MBanoBa 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 o6pamenus 20.01.2023 r). - Makpooosekt. - TekcT
ANIEKTPOHHBIN. - CBeaeHus noctynusl Takke Ha CD-ROM.

B) MeToanyeckue ykasaHus:
1

r) [Iporpammuoe obecneuenue u UHTepuer-pecypcebi:

IIporpammHoe oGecrnieueHue

Haumenosanue 110 Ne norosopa CpoK JeHCTBUS JTUIICH3UN
7Zip CBOOOJIHO  pacHpoCTpaHIESMOe 0eCcCpoOYHO
STATISTICAB.6 [K-139-08 ot 22.12.2008 0CCCPOUHO
FAR Manager CBOOOAHO  pacHmpoCTpaHsIeMOe 0OeCCpPOUHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIMOHHBIE CIPABOYHbIC CHCTEMbI
HasBanue xypca CchbllIKa

14 -E .
HOpMaIOHHas cHcTeMa - EHOe OKHO J0CTyIa K URL: http://window.edu.ru/

HH(GOPMAIIMOHHBIM pecypcam

ITouckoBas cuctema Axamemuss Google (Google

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

Scholar)

HanumonansHast nH(GOPMAIMOHHO-aHATUTHYECKAs URL:

cucreMa — Poccuiicknii ~ WHAEKC ~ Hay4yHOTO h AT . .
ttps://elibrary.ru/project_risc.as

uutuposanus (PUHIL) P y-ru/project_ P

9 MaTtepuaJbHO-TEXHHYECKOE o0ecTedeHne TUCIUTIHHBI (MOILYJIs1)

MaTepI/IaJ'IBHO'TeXHI/I‘-ICCKOe obecrneucHue JUCITUITIIIMHBI BKIIFOYACT:



MaTepI/Ia.HBHO-TeXHI/I‘IeCKOC obecrneucHUe JUCIUIIIIMHBI BKJIIFOYACT:

VYuyebHble  ayquTOpUM  JUIs  NPOBEACHMs  3aHATMH  JIEKIMOHHOIO  THMA -
CriennanusupoBaHHas (yueOHast) MeOelb (CTOJIBI, CTYIIbS, JOCKA ayAUTOPHAs ), MyJIbTUMEIUITHOE
o0opynoBaHue (MPOEKTOpP, KOMIBIOTEP, 3KpaH) JUIsl MpEe3eHTaluu y4yeOHOro marepuana Io
JUCLUIUINHE;

VYdeOHblE ayIUTOpPHM IS TPOBEICHHUS JIA0OPATOPHBIX 3aHATUH, TPYIIOBBIX U
WHIVBUIYAIbHBIX KOHCYJIBTAllMi, TEKYIIEro KOHTPOJS W MPOMEXKYTOYHOH aTTecTaluu -
Crnenmanmmu3upoBaHHas (yueOHas) MeOenb (CTOJBI, CTY/bS, TIOCKAa ayJUTOpPHAsI), TIEPCOHATIbLHBIC
KOMIIBIOTEPHl OOBEIMHEHHBIC B JIOKAIBHBIE CETH C BbIxogoM B Internet m ¢ mocrymom B
AJIEKTPOHHYI0  MH(OPMAIIMOHHO-00pa30BaTEeIbHYI0 Cpely YHHBEPCHUTETa, OCHAIICHHBIC
COBPEMEHHBIMH IIPOTPAMMHO-METOINYECKUMHU KOMITJICKCAMU

Ayautopun Ui CaMOCTOSATENLHON paboThl (KOMIBIOTEPHBIE KIACCHI; YNTAIBHBIE 3aJIbI
oubmmorekn) - Crenpanu3upoBaHHas (yueOHasi) MeOenb (CTOJbI, CTYNbs, JOCKA ayIuTOpHAs),
HepCOHAJIbHBIE KOMIBIOTEPHl OOBEIMHEHHBIE B JIOKAIBHBIE CETH C BBIXOJOM B Internet m c
JOCTYIIOM B  3JIEKTPOHHYIO HMH(OPMAaMOHHO-00pa30BaTEIbHYIO Cpely YHHMBEPCHUTETa,
OCHAII[CHHBIE COBPEMEHHBIMH ITPOrPaMMHO-METOJHYECKHUMHU KOMILJICKCaMH

[lomemenne s XpaHeHUs M HPO(UIAKTUYECKOrO OOCIYXUBaHUS Y4eOHOTo
o0opynoBanus - MeOenb (CTOJIBL, CTYJIbs, CTEIUIAXKHU AJIS XpaHEHHs yueOHO-HarIAAHbIX TOCOOu I
U y4eOHO-METOINYECKON JOKYMEHTALNH ), IEPCOHATbHBIE KOMITBIOTEPHI.

YueOHo-MeTOoANYECKOE 00ecTieYeHre CAMOCTOSITeIbHOI padoThl 00y4yarouxcs
MOCTPOEHUE MOJEJU JUHEUHON MAPHOI PETPECCHUM
JlabopaTopnasi padora Nel.

Buiuucnenue koaghpuyuenmos ypasnenus aunetiHou pecpeccuu

[TapHas perpeccusi — 3TO ypaBHEHUE CBSI3U JIBYX MEPEMEHHBIX ) U X!

y=T1(x),

r7e Y - 3aBUCHMas IepeMeHHas (pe3y/lbTaTUBHBIN MPHU3HAK); X - HE3aBUCUMAasl, OObICHAIOLIAS
nepeMeHHas (MpU3HaK - (akTop).

JIuneiinas napuas perpeccus: Y = a -+ bX+¢& .

[TocTpoeHue ypaBHEHHs PErPEeCcCHH CBOIAMTCS K OLIEHKE ee MapaMeTpoB (B MPUBEJCHHBIX
BBIIIIC YPAaBHEHHUAX perpeccuud — mapamerpbl & u b). s OIEeHKH MapaMeTpoOB pPErpecCHid,
JUHEWHBIX MO TapaMeTpaM, HCIOJIB3YIOT MeTod HaumMeHbIIMX kBaapatoB (MHK). MHK
MTO3BOJISIET MOJIYYUTh TaKWE OLIEHKH MapaMeTpoB, IPU KOTOPBIX CyMMa KBaJpaTOB OTKJIOHEHUH

(I)aKTI/ILICCKI/IX 3HA4YCHUI PE3YJIBTATUBHOTO IIPU3HAKA ¥y OT TCOPCTUYUCCKHUX Y(X) MHHHMaAJIbHA,
T.C.



A 2 -
>.(y-9,)" —>min,
JInst TMHEHHBIX YpaBHEHUH pelaeTcsl CIeAYIOIas CUCTeMa OTHOCUTENBHO a 1 b:

na+bY x=>y,
A x0T - Ty
I[J'IH peICHUA I[aHHOﬁ CHUCTEMBbI U HAXOXICHUA d U b MOXXHO HCITIOJIb30BAaTh JIBa Imoaxoaa.

1. Mcnonp3yroTcs Clleyroue COOTHOIIEHUS:

noXx | |2y X Xy

A= , . Ab= ,
RN 2X3 ¥
Aa Ab
a= —_— = —
A A
2. MOHO BOCIIOJIb30BaThCS TOTOBBIMH (POPMYJIAMH, KOTOPBIE BHITEKAIOT M3 3TOH CHCTEMBI:
a=y-bx, (1)
b Cov(x, y) X — y X
- 2 - —2 (2)
Oy X2 —X
13 - —
e Cov(x,y)= HZ(Xi -X)(y,-y) - KOO PHUIMEHT BHIOOPOYHON  KOBAapHAIIUH;
2 >\ 2
x — z (Xi —-X)° . aucnepcerss (pakTOPHOTO MPHU3HAKA WM BBHIOOPOYHAS BapHaIlvis,

0003HauaeMas Kak Var(X) )

3agaua

HMMeroTcss CTaTUCTHYSCKHE AAHHBIC TIOCTYIUICHUSA JOTrOBOPOB B KOHCOHI/II[I/IpOBaHHBIﬁ

oromxer Cankrt-IlerepOypra(y, mipo py6.) B 3aBUCUMOCTH OT YHCIEHHOCTH pabOTaromMX Ha
KPYIHBIX M CPETHUX MPEITPUATHAX (X, MmblC.uen.) SKOHOMUKH pailoHoB 3a 2012 r. mpeacTaBieHb
B Tabnwuie 1.

Tabmuna 1
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Heo0xon1Mo nocTpouTh IMHEHHOE ypaBHEHUE TAPHOI perpeccuu ) OT X.

Pemenmne.

IocTynnenne
. YucIeHHOCTh
Ne paiiona | norosopoB B
padoTaronmx
ropoaa |Owakery (MJIpI. X (ThIC. Ue)
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
16 144,2 125,1
17 150,6 132
18 156,1 149
19 209,5 157
20 342,9 282

1. Jlmsa pacuera mapaMeTpoB ypaBHEHUS JIMHEMHOW PETPECCHU IMOCTPOUTE pPACUETHYIO

Tadnuy 2.
Tabnuma 2
Ne paiiona y X Xy y

1 4,4 3,3

2 8,1 6,2

3 12,9 8,1

4 20,8 18,3

5 15,5 20,2

6 28,8 23,1

7 37,5 39

8 48,7 49,1

9 68,6 60,1

10 104,6 74,2

11 90,5 79

12 88,3 95

13 132,4 106

14 122 112,2

15 99,1 115

16 144,2 125,1

17 150,6 132

18 156,1 149

19 209,5 157

20 342,9 282

Hroro
Cpennne N v "y 2
3HAYCHUA y X Xy y

2. Ucnonp3ys popmyisl 1, 2 paccunTaiite nmapamerpsl a u b.

3. 3anuImTe NONMYy4EHHON YpaBHEHHE TAPHON PErPECCUN.

11



4. Jlng TpOBEpKHM TPABWIBHOCTH TOJIYYEHHOTO YpaBHEHUS  BOCIIOJIB3YHTECH
cratuctuaeckor Gynkumeit JMHEWH Tabmuanoro npoueccopa Microsoft Excel, ns storo:

— BBLACTHUTE UHTEPBAJ SUEEK, COACPIKALIHNA 2 cTOIOLA U 5 CTPOK;
— BCTaBbTEC (PYHKIIHIO JIMHEWH, 3anaiite 3HaueHHE KOHCTAHTHI M CTATHCTHKH paBHBIMUA
eAUHULE.
— BBeauTe GopMyly Kak QopMmyiay MaccuBa, JJIs Yero HakMuTe kiaBuily F2 a 3atem
xomOuHarwo kiaauin Ctrl+Shift+Enter.
B Tabmuue 3. moka3zaHO, B KakOM TOpPSJAKE BO3BpAIIACTCS JONOJHHUTEIbHAsS
perpeccuoHHas CTaTUCTHKA.

Tabnuna 3
b a
S€p S€a
r’ sey
F df
Sspez. SSocm.

JlabGopaTopHasi padora Ne2.
Buiuucnenue koaghpuyuenma koppensiyuu u cpeoHel ouubKu annpoKcumayuu
TecHOTY CBs3M M3y4aeMbIX SIBJICHMM OLICHHMBACT JHHEHHbIH KOI(PPUUHMEHT NapHOi

KOppeJsiluu rxy :

o, _Cov(x,y) _ yx—y-X

o 0,0, 0,0,

e O, =VX —X , Oy = y -y

JluneHbIN KO3QPUITMEHT KON U3MEHSIETCS B Ipeieax 1< rxy < 1

PaBeHcTBO KO3(HIIMEHTa HYNIO CBUIECTEIBCTBYET 00 OTCYTCTBUM JIMHEHHOW CBSI3H.
PaBenctBo xoapdunuenrta -1 nnu +1 nokaspiBaeT Hanuuue QYHKIMOHAIBLHON CBA3U. 3HAK «+»
YKa3blBa€T Ha CBfA3b MNPsAMYK (YBEIMYEHHE WM YMEHBUIEHME OJHOIO IpPU3HAKa
COIPOBOKAAETCSA aHAJOTUYHBIM U3MEHEHHUEM JPYToro MpU3HaKa), 3HaK «-» YKa3blBaeT Ha CBA3b
o0paTHyl0  (YBEIMYEHHME WM  YMEHBIIEHHWE  OJHOIO  IPU3HAKA  CONPOBOXKJIAETCS
MIPOTUBOINOJIOKHBIM [0 HAIIPaBJIIEHUIO U3MEHEHHUEM JApYroro npusHaka). [lokazarensiMm TeCHOTBHI
CBSI3M MOXHO JaTh KQUeCTBEHHYIO OLIEHKY:

KosnuecTBeHHasi Mepa TECHOTHI CBSI3H KauecTBeHHAsl XapaKTEPUCTUKA CHJIbI
CBAI3M
1o 0,25 Ouensb ciabas
0,25-0,44 Cnabas
0,45-0,64 YMepeHHas
0,65-0,80 CunpHas

12



0,81-0,90

Becnma cunpHas

0,91-1,00

OuyeHb CUIbHAA

OueHky KadyecTBa IIOCTPOCHHOM Mojenu omnpenenser kodgduuueHT (MHIEKC)
JAeTepMUHALINH, A TAK)KE CPeAHssl OIIUOKA aNlPOKCUMAIUM.

2
Ko uumnenrt grerepmuHanumu rxy :

, 20,9

Xy —

d(y-y)*

Koaddunuent nerepmunanuu npuHumaer 3HadeHuss oT 0, korma (akTtopsl X He
OKa3bIBAIOT HUKAKOIO BIUSHUSA Ha 3aBUCUMYIO IEPEMEHHYIO, 10 1, KOrJa M3MEHEHUs 3aBUCHMOI
NEPEMEHHOH Y TOTHOCTHIO OOBICHUMBI BIUSIHUEM (DAKTOPOB MOJEIIH.

DyHKIMOHAIbHAS CBSI3b BOZHUKAET IIPU 3HAYEHUU paBHOM 1, a orcyTcTBUE cBs3u - 0. [Ipu
3HAUEHUSAX TOKa3aTeliell TECHOTHI CBsizu MeHbIne 0,7 BenmunHa KOAPPUITMEHTa JTeTePMHUHAIINN
Bcerna Oymer Hmke 50%. DTo O3HAuYaeT, 4TO Ha JOJI0 Bapualuuu (PAKTOPHBIX MPHU3IHAKOB
MIPUXOJNUTCS MEHBIIIAS YacTh [0 CPABHEHUIO C OCTATBHBIMU HEYYTCHHBIMU B MOJICIIH (DAKTOPAMH,
BIUSIOIIMMHU Ha U3MEHEHHE pe3ybTaTUBHOIO Mokaszatens. [locTpoeHHble TPU TaKUX YCIOBUAX
pErpecCUOHHbBIC MOJIETU UMEIOT HU3KOE MPAKTUYECKOE 3HAUCHHE.

Cpellﬂﬂﬂ omuoKa AlIPpOKCHUMAIIUM - CPCAHCC OTKIOHCHHUE PaCUYCTHBIX 3HAYCHUU OT

(haKTHYEeCKuX:

Al _ 15— 4000
A_nZA_nZ‘ ; 100%

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

3amaua

OnpenenyM JHHEWHBIM KOA(Q(GUIMEHT MNapHOM KOPPENSLUUU U CPEIHIO OLIUOKY
annpoKCUMalliu JJIs ypaBHEHUS IapHOM perpeccu, rnoiydeHHoro B JlabopatopHoii padote Nel.

Pemenmne.

1. lomonHuTe TabIMIly 2. CISIYIONIMMHU PAaCYCTHBIMU MOJISIMH (TabI. 4).

Tabmuma 4
Ne paiiona y X Xy X2 Y V. y—9, A

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

13



14 122 1122

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
Hroro
Cpennmne )_/ X @ X2 F
3HAYeHHUA
o
02
Xy
re
A

2. CpaBHUTE TMOJIy4eHHOE 3HadyeHHe Kod(huiMeHTa AeTepMUHAIMH CO 3HAYCHHUEM,
BbrurcieHubM ¢ynkiueit JUHEWH.

3. Cnenaiite BBIBOJBI O TECHOTE CBSI3U M 00 OLIEHKE KayecTBa MOCTPOSCHHOW MOJICIH.
JlabGoparopHasi pabora Ne3.
Oyenka 3nauumocmu ypasnenusi pecpeccuu ¢ nomowvio F-kpumepusa @uwepa

F-kpurepuii duinepa 3akI0YacTCs B INPOBEPKE TUIOTE3bl Hy O CTaTHCTHYECKOM
HE3HaYMMOCTH YPaBHEHHS perpeccuu. [ 3Toro BHIMONHIETCSA CpaBHEHHE (HaKTHIECKOTO F g
U KpUTHYECKOTO (TabauaHOr0) F 6, 3HaueHuit F-kputepus duriepa.

F(l)akm OIpEACIIACTCA U3 COOTHOLICHUA 3HAYCHUHN (I)aKTOpHOfI U OCTaTOYHOU HHCHCpCHﬁ,
paCCUUTaHHBIX HAa OHY CTCIICHb CBO60,[[BIZ

FaKm_ A - )
’ Z(y—y)2 1-rZ,  m ®)

r71e N — YUCJIO €IUHUIL] COBOKYITHOCTH; M — YKCJIO MapaMeTpoB MpHU MEPEMEHHBIX (7151 TMHEHHON
perpeccun m = 1).

Fra6n — MakCHMalbHO BO3MOXKHOE 3HAUCHHWE KPHUTEPUS O] BIUSHHEM CIyYalHBIX
¢akTopoB mpu creneHsx cBodoasl kK1 = m, ko = n—m — 1 (s nuneiHO# perpeccun M = 1) u
YPOBHE 3HAYHUMOCTH OL.

YpoBeHb 3HAUMMOCTH O — BEPOATHOCTh OTBEPTHYTH MPABHIBHYIO THIIOTE3y IPH
yCIIOBHH, 4TO OHA BepHa. OOBIdHO BenmunHa o mpuHIMaeTcst papaoit 0,05 nmm 0,01.

Ecmn Foeen < Fgaom, TO Ho - rHmoresa o Cioy4ailHOW TIpUpPOJE OLIEHMBAEMBIX
XapaKTEPUCTUK OTKJIOHSETCS W MPHU3HAETCA WX CTATUCTUYECKas 3HAYMMOCTb M HAJIEKHOCTb.
Ecmn Fhu > Fpaon, TO THIOTE3a [y HE OTKIOHAETCS M IPHU3HACTCA CTaTHCTUYECKAs
HE3HAYMMOCTb, HEHAJIeKHOCTh YPaBHEHUS PETPECCUH.

3amaua
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Onpenenum F-xputepuit ®@uiiepa 1 ypaBHEHUs IapHOM perpeccuy, MOJYYEHHOTO B
JlaGopatopHoii padote Nel.

Pemenue.

1. PaccunTaiite Fyuon 10 popmyne 3 U cpaBHUTE MOIYy4EHHOE 3HAYEHHE CO 3HAYECHUEM,
paccuntanubM ¢ momoiubio pyaxnun JIMHEWH B JlaGopaTtopnoii padoteNel.

2. Onpenenute Frue, pu 3amannoM ypoBHe 3HaumMoctu o = 0,05 (Ilpunoosicenue 1).
Kpurnyeckoe 3HaueHrEe TakKe MOYKHO HaiTh ¢ momorupio Gyuxiuu Excel FPACIIOBP.

3. CpaBuuTe NOJIyYEHHBIE 3HAYCHUSA Fog, M Fpaim, CHETANTE BBIBOJ O CYIIECTBEHHOCTH
CBSI3U.

JlabopaTopHasi pabora Ne4.
Oyenka cmamucmu4eckol 3HAYUMOCMU NAPAMEMPOS pecpecCuul U KOpperayuu

s OLEHKM CTATHCTHYECKOH 3HAYMMOCTH KO3((PHuuUMEeHTOB perpeccud |
KOppeJsinuu paccuuteiBatoTcs {-kpurepuii CThIOEHTA U [10BEPUTEIbHbIC HMHTEPBAJIBI
Ka)XJI0ro 13 Mokaszaresieid. Bergsuraercs runoresa Hy o ciiydyallHOW MPUPOJIE MOKa3aTeleu, T.e. 0
HE3HAYUMOM HUX OTIMYMM OT Hynsd. OneHka 3HaYMMOCTH KO3(PULMEHTOB perpeccuu u
Koppesiiui ¢ mnoMoibio t-kpurepust CTblOJIGHTa MPOBOJUTCSA IIyTEM COIOCTABIEHUS MX
3HAYCHUH C BEJTMUMHON CITy4aifHOM OMINOKY:

b a s
tb:_; ta:_; tr: - : (4)
se, se, S,

Cayuaiinble OIIMOKM MTapaMeTPOB JTUHEHHON perpeccuu U KodPPUIHEHTa KOPPEIIIUU
OTIpEeeIAI0TCS 10 GopMyIam:

o (2079002 [k S,
S I ST b 3 e o ©

D907 DX , DX DX
S€q = ’ =[S Ocmﬁzs

n-2 nZ(x—Y()2 - n“o, " noy ©)
1-r?
_ y
Serxy = — . )

CpaBHuBas (pakTUUECKOE M KPUTHYECKOE (TaOIMYHOE) 3HAUYeHUS t-CTAaTUCTHKHU - 1,46, U
tpaxm - MPUHIMAEM WIIM OTBEPraeM runoresy Ho.

Ces3p Mexay F-kputepuem OPumepa u t-cratuctukoi CThIOJEHTAa BBIpa)KkaeTCs

2 2 [
PaBEHCTBOM: tr :tb =+vF.

Ecimit tasn < tpaem WA tpaom < = tuesn, TO Ho OTKIIOHSETCH, T.€. @, Db U Iy He cirydaitHo
OTIUYAIOTCS OT HyNsd U CPOPMHUPOBAIHCH MO BIMSHHEM CUCTEMATHUYECKH JICHWCTBYIOIIETO
daxTopa X.

Ecma tyu6: > tpaom MM tpaam > - tpagi, TO THIOTE3a Hy HE OTKIIOHAETCS M IPU3HAETCA
ciydaiiHas mpupoaa GopMuUpOBaHUS @, D WK Iyy.
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3agaua

OneHUM CTaTUCTHYECKYI0 3HAYMMOCTh KOX((HUIIMEHTOB PETPECCHH, PACCUUTAHHBIX B
JlaGopaTtopHoii pabote Nel.

Pemenue.

1. IIpumure runore3y Ho 0 cTaTUCTUYECKH HE3HAYMMOM OTJIMYMHM ITOKa3aTeIei OT Hyns a
=b=ry=0.

2. PaccumTaiitTe BENWYMHBI CIYYalHBIX OMIMOOK, WCHONB3ys (opmynsl 4, 5, 6, 7.
CpaBHHTE TOJYYCHHBIC 3HAYCHUS CO 3HAYCHUSIMH, PACCUYMTAHHBIMU C TMOMOINBIO ()YHKIIMU
JIMHEUWH B JlaboparopHoii paboteNel.

3. Onpenenute trag,; Ipyu 3a1aHHOM ypoBHE 3HaYMMOCTH o = 0,05 U cTeneHbo cBo0O0IbI Ko
=n-m-1 (/Ilpunosicenue 2). Kputrueckoe 3HaUCHNE TAKIKE MOXKHO HAUTH C TOMOIIBIO (PYHKIHH
Excel CThFOJPACIIObP.

4. CpaBHUTE NOJYYEHHBIC 3HAYECHUS Uy46, U tpaom, CHETANTE BBIBOJ O CTaTHCTHYECKOM
3HAYMMOCTH MapaMETPOB PETPECCUMU.

JlabGopaTopHasi padora NeS.
Pacuem 0osepumenvrvix unmepeanos

3aMeTHUM, YTO BCE OLICHKH, IPHUBEACHHBIE PAaHEE, ONPEIENISIOTCS OJHUM YHUCIOM, T.C.
SBJISIOTCS. TOYeUHbIMH. [Ipu Manbix 00bemMax BbIOOPKH TOUYEYHAs OLIEHKAa MOKET INPUBOJAUTH K
00JbIIMM OIIMOKAM M 3HAYMTENIBHO OTJIMYAThCS OT OLEHMBaeMoro napamerpa. boiee mmpokoe
IPUMEHEHHE TOJIyYWJI METOJ JOBEPUTENbHBIX HMHTEPBAJIOB, pa3paOOTaHHBI aMEPUKAHCKUM
cratuctukoM 0. Heitmanom.

Takum oOpa3om, paccuMTaHHBIE 3HAuYCHHs IIOKazarened (kKoddduuueHTer @, b, ryy)
SIBJISIFOTCS] PUOIMKEHHBIMHE, MTOJyYeHHBIMH Ha OCHOBE MMEIOLIUXCSI BHIOOPOYHBIX AaHHBIX. Jlist
OILIEHKH TOTO, HACKOJIbKO TOYHBIC 3HAYEHUS MMOKa3aTeNieil MOTYT OTIHYAThCs OT PACCUUTAHHBIX,
OCYILECTBIISICTCSI TIOCTPOECHUE JIOBEPUTENIbHBIX HMHTEpBaJOB. JlOBEpUTENbHbIE HHTEpPBAIIbI
OTIPENIENISAIOT TPEeNbl, B KOTOPBIX JIeXKAT TOYHBIE 3HAYCHHS OINpEAesIeMbIX IOKa3aTeien ¢
3aJJaHHOM CTENEHbI0 YBEPEHHOCTH, COOTBETCTBYIOIIEH 3aJaHHOMY YPOBHIO 3HauuMocTH o. [Ipu
IOCTPOCHUU 3KOHOMETPUYECKUX PErPECCHOHHBIX MOJIENIeH JOBEPUTEIbHbIE HHTEPBAJIbI OOBIYHO
ONpEACIAIT JUIsl IBYX YpPOBHEH 3HauMMOCTH - (X = 0,05 u @ =0,01. Coorsercraenno
TOBOPAT O S-NMPOLIEHTOHOM YPOBHE 3HAUMMOCTU WJIM 00 1-IIPOLIEHTHOM YpOBHE 3HAYMMOCTH.

JloBepuTenbHble WHTEpBalbl (YPOBHHM JOBEpHS) MPH ATOM OyayT paBHBI 1-a=0,95 u

1-a=0,99. Ccoorsercreenno rOBOPST O 95-MpOIEHTHOM WM O 99-IPOLIEHTHOM YypOBHE
nosepust (HagexHocTH). [loguepkHeM, 4To yeM MeHbIIe YPOBEeHb 3HAaUNMOCTH (00JIbIlIe YPOBEHb
JIOBEpUsi), TEM IIUPE COOTBETCTBYIOUIMI JOBEPUTENbHBIM MHTEpBaJI (IPU MPOUYUX PABHBIX
YCIIOBUSIX).

Jlns pacdera JOBEpUTEIbHBIX HHTEPBAJIOB JUIS TapaMeTpoB a U D ypaBHEHUs THHEHHOI
perpeccuu onpeaessieM MpeaesbHy0 OIUOKY A 7S KaKJ0r0 MOKa3aTes:

Aa=t ’ Sea; Ab = tma6ﬂ : Seb' (8)

mabn

Benuuuna t,,,4, npencrarisier coboi TabnuuHoe 3HaueHue t-kpurepust CThIOJIEHTa O
BIMSIHUEM CIy4alHBIX (DAaKTOPOB TPH CTENEHH CBOOOABI K = N—-2 © 3aJaHHOM YypOBHE
3HAYMMOCTH QL.

DopMyIsl Ul pacyeTa JOBEPUTEIbHBIX HHTEPBAJIOB UMEIOT CIEAYIOINMN BUA:
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Ya=atAa;, y, =a-Aa y, =a+ha

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

Eciu B T'paHULbl JOBCPUTCIILHOTO MHTCPBAJIa IMOMNAAACT HOJIb, T. €. HUIKHAA I'paHULA
OoTpuLaTreciibHa, a BEPXHAA IMOJIOXKHUTEIbHA, TO OHCHHBaeMBIﬁ nmapaMeTp MPHUHUMACTCA HYJICBBIM,
TaK KaK OH HE€ MOXCT OJHOBPCMCHHO IIPUHHUMATb W IOJOXHUTCIBHOC, W OTPHULIATCIBHOC
3HA4YCHUAI.

3agaua

Paccunraem noBepuTenbHBIN MHTEpBAN It KOAQUIMEHTOB ¢ u b, 3HaYeHHUS KOTOPBIX
Halinensl B JlabopaTopHoii paboteNel.

Pemenmne.
1. Onpenenure npeneabHy0 OMUOKY ISl KaXI0T0 oKa3aTes mo ¢popmyie 8.

2. OnpejenuTe JOBEPUTEIbHBIC HHTEPBAIBI s K03(duiueHToB a, b mo dpopmyse 9 u
3aMUIINTE MMOJYyYEHHBIE TPAHUIIBI IOBEPUTEIHHBIX HHTEPBAJIOB.

JlabGopaTopHasi padora Ne6.

Toueunvlil u UHMEPBANBLHBIN NPOSHO3 NO YPAGHEHUIO TUHEUHOU pecpeccuu

TouednbIi IMPOrHO3 3aKIYACTCAd B MOJYYCHHUHU INPOTrHO3HOI'0 3HAYCHUS yp , KOTOpOC

OMpCACIIICTCA IYTEM ITOACTAHOBKU B YPABHCHUEC PECTPCCCUU! 00 yx =a+ bX

COOTBETCTBYIOWIErO (IPOrHO3HOI0) 3HAYCHH X ! Y, =a+ b- X

WHuTepBanbHblii TPOrHO3 3aKJIIOYAeTCsl B IIOCTPOEHUU JIOBEPUTEIBHOIO HMHTEpBajia
IPOTHO3a, T. €. HW)KHEH M BEPXHEH TPAHMIL Vpmin, Vpmax MHTEPBAIA, COAEPKAIIECIO TOYHYIO
BEIMYUHY JJIS TIPOTHO3HOTO 3HAUCHUS Yy (Vpmin< Yp< Vpmax). JlOBEpUTEIBHBII HHTEPBAN BCETAA
onpeneNnsercss ¢ 3aJlaHHOM BEpOSATHOCTbIO (CTENEHbIO YBEPEHHOCTH), COOTBETCTBYIOLIEH
MPUHITOMY 3HAUEHUIO YPOBHS 3HAYMMOCTH QL.

Hpez[BapI/ITeano BBIUUCIIACTCA CTaHAapTHAA OIIMOKa IMPpOTrHO3a myp .

12
X, — X
=0 -l+£+(IO )

Yo ocm. n Z(X_)—()Z , (10)

3areM CTPOUTCA JIOBepHTeHBHBIﬁ HWHTCPBAJI IPOTHO34, T. €. OHNPCACIAIOTCA HHXKHIAA

A

J I HHTCpBaJia IIPOrHo3a.
)/ypmin " BCPXHAA 7/ypmax T'paHUIb cp POTHO3

=Y Ay Yy, =Yty

ypmin
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3agaua

BBbImmotHUM TPOTHO3 03KUAaeMBIX 00BEMOB MPOAXK ) MPU MPOTHO3HOM 3HAYCHUU 3aTpar
Ha pekinamy x, coctaBisitomieM 107% ot cpegHero ypoBHsA. OLIEHHMM TOYHOCTH IPOTHO3A,
paccuuTaB OIMMOKY MPOTHO3a M €T0 JJOBEPUTEIBHBIN HHTEPBAIL.

Pemenmne.

1. Paccuuraiite mporHoO3HOE 3HAYCHHUE X p » @ 3aT€M IIPOTHO3HOE 3HAYCHHE yp :

2. PaccuuTaiite omubKy nporuosa 1o gopmyse 10.

3. ToctpoiiTe nOBEpUTENLHBI MHTEPBA] MPOTHO3a, ClAEjNAlTe BBLIBOALI O HAIEKHOCTH
IIPOTHO3A.
JlabGoparopHasi padora Ne7.

Pacuem xoagppuyuenma snacmuunocmu

B skoHOMHYECKHX HCCIICOBAHUSAX IIMPOKOE NMPUMEHEHHUE HAXOIUT TAaKOH IOKa3aTelb,
KaK KO3(DPUIMEHT JIaCTUIHOCTH, BBIYHCIISIEMBIi 110 opMyIIe:

=10,
y

KOBq)(l)I/IIII/IeHT 9JIACTUYHOCTH ITOKA3bIBACT HA CKOJIBKO INPOUCHTOB M3MCHUTCA PC3YyJIbTaT
y ipu u3MeHeHuu ¢akropa x Ha 1 % OT CBOero HOMUHAIBHOTO 3HAYCHHSI.

st muneitHo# perpeccuu K03 (GUIMEHT TaCTUYHOCTH PABEH:

5=pb2
y )

M 3aBHUCHUT OT X, IO3TOMY PaCCUHUTBHIBAKOT CpeI[HI/Iﬁ KOB(i)(I)I/ILII/IeHT OJIaCTUYHOCTH !

D=f(X)==b

< |
<l | >

Cpenuuit  kK0dQ(UIUEHT 3MACTUYHOCTH ) MOKA3BIBAET, HA CKOJIBLKO MPOLEHTOB B
CpeIHEM TIO COBOKYIHOCTH WM3MEHHUTCS pe3ylbTaT ) OT CBOEH CpeaHell BEeMWYHHBI TpU
u3MeHeHuu ¢Gaktopa x Ha 1 % OT CBOETo CpeHero 3HAUCHUSI.

3anaua
PaccuntaeM K03 GUIIMEHT 37JaCTUYHOCTH U CPEeAHUI KOd(DPUIIMEHT 3JTaCTUYHOCTH.

Pemenmne.

1. Paccuwmraiite K0>pHUIMEHT >TACTHIHOCTH M CPEAHMI KOAQPUIMEHT 2TaCTHYHOCTH.
2. Cpenaiite BBIBOABI 00 M3MEHEHUH Y IPH M3MEHEHHHU (aKTOpa X.
KoHTpoJbHbIE BONIPOCHI:

1. Uto nonuMaeTcst moja mapHoOu perpeccueit?

2. Kakoil BUI HMMeeT CHCTEMa HOPMAaJbHBIX YPaBHEHMI METOAAa HAaWMEHBUIMX KBaJpaTOB B
cilydae JMHEWHOM perpeccun?

18



3. ITo xakoii popMyIie BEIYUCITSAETCS JIMHEHHBIA KOA(DPHUITUEHT TapHOU KOPPEIIAIHH?

4. Kak BBIUUCISETCS U YTO MOKA3BIBACT UHACKC AETEPMUHALINU?

5. Kak npoBepsieTcsi 3Ha4MMOCTh YpaBHEHUS PETPEeCCUU U OTACIbHBIX KOAPHUITUEHTOB?
6. Kak cTpoutcst 1oBepuTENIbHBIN HHTEPBA IPOrHO3a B CiIyyae JIMHEHHOU perpeccun?

7. Kak BBIUMCIAIOTCS M YTO TIOKa3bIBAIOT KO3(PPHUIMEHT >IAaCTHUYHOCTH O U CpeaHUU

K02 QHUIMEHT 2macTuUHOCTH I ?

MNOCTPOEHME MOJEJU MHOKECTBEHHOM JJMHEHHOM PETPECCUU
JlabGoparopHasi padora Nel.
Ombop paxmopos 0151 nOCMpOeHUst MHONCECMBEHHOU NUHEUHOU 3A8UCUMOCMU
U OYeHKa cmeneHu KOIIUHeApHOCMU U MYIbMUKOIUHEAPHOCMU Pecpeccopos

MHo:xecTBeHHasl JIMHeHHasi perpeccuss — YpaBHCHUC CBA3HM C HCECKOJIbBKUMHA
HC3aBUCUMBIMH NTCPCMCHHBIMMU

y=by+bx +b,% +...+b X, + & L)
rae y — 3aBucumas (oObsicHsieMasi, PHAOT€HHAasA) — perpeccani; Xi, X2, , Xm — HE3aBUCUMBbIC
(oOBsicHAIONIINE, SK30TCHHBIE) MEPEMEHHBIE — PErpeccopbl, & — CllydaiiHas COCTaBJISIONIAs
MOJIETH.

3aBucumocTh (1) BO MHOTHX ciy4asX JOBOJBHO XOPOIIO OTPaXKaeT CIIOXKHUBIIHECS
IKOHOMHYECKHE B3aUMOCBsI3U. VcxomHas nH(OpMaIns s MOCTPOCHHS JAHHOH 3aBUCHUMOCTH
0OBIYHO 33/1a€TCS B BUJIE HEKOTOPOW TaOJIUIIBIL.

Ne DakTOpPbI, /151 KOTOPBIX MOJY4YEeHbI TaHHbIE

X1 X2 Xj Xm Yy

1 X11 X1 Xj Xm Y1
1 1

2 X12 X22 X Xm Y2
2 2

n X1 Xom X Xm Yn
m n n

Crnenyer onpenenuTs BCE JIM NEPEMEHHBIE CIIEAYET BKJIIOYATh B YPAaBHEHHME WIIM €CTb
NEPEMEHHbIE, KOTOpbIE CYIIECTBEHHO HE BIMSIOT Ha BEJIMYMHY Y M HMX HEIeIeco00pa3Ho
BKJtouaTh B (1). B mepBom cimyuae p = m, Bo BTopoM pP< m.

JUia  pemieHust 3TOrO BONpOCAa YacTO MCIOJb3YyeTcs TaOiula, COCTABICHHAs W3
K03 PHUIIMEHTOB MapHON KOPpeNAlnu. DIEMEHTaMH TaKoW TaOIMIIbl SBISAIOTCS KO3 PUIIUEHTHI
HnapHOW KOppensuu /Uit Bcex M ¢gaxkTopoB. Tabnuma umeet BUL:

y X1 X2 Xm
y 1
fyx ryx2 rme
X1 1
rxly rxlx2 rxlxm
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X2 1
ery rxle r-xz Xm
Xm 1
er Yy r-Xm X er X2

B kieTkax TaOMMIIbI 3aMMCAHbI TapHbIC KOOQGHUIMCHTBI KOppemsuy, Hanpumep, Iy y

napHbId K03 PUIIMEHT KOPPENSIUN MEXTy IEPEMEHHBIMH X2 U X1.

KoadpurmenTst rij u rji , @ TAK¥Ke Iy jy ryxj COBITaJAI0T, TaK KaK TECHOTA CBS3U

MCXKAY IICPEMCHHBIMU Y U XJ' TaKasd Ke, KaK MCXKIY NICPEMCHHBIMHA Xj U 'Y, aHAJIOTUYHO JJIA Xj U Xj.

[TosTOMy Tabnuily 3amKCHIBAIOT B YIPOLICHHOH CHMMETpUYHON (opme (TpeyroibHas
dopma).

y X1 X2 Xm
y 1 ryxl ryxz ryxm
X1 _ 1 o, Gox
X2 _ _ 1 rx2 .
X - - _ 5 1

[To maHHBIM TaKOH TAOIHIIEI MOXXHO MPHUMEPHO OICHHUTH, KaKhe (PAKTOPBI CYMIECTBEHHO
BJIMSIFOT Ha TIEPEMCHHYIO Y, @ KaKue — HECYIIECTBEHHO, a TAK)KE BBISIBUTH 3aBHCUMOCTb MEXIY
dakTopamu.

Ecnu BennuuHa kod(duuueHTa NapHOW KOppelsuuM MeXAy Y U Xj Majla, To
Helenecoo0pasHo BKIOYaThk (hakTop Xj B ypaBHeHue (1). Beicokoe 3HaueHne koddduiuenTa
IApHOW KOPPEILUHN MEXY Xj U Xj, IOKa3bIBAET UX TECHYIO KOPPEIALMOHHYIO CBsi3b. CunTaercs,
4YTO ABC NMCPEMCHHBIC Xi 1 Xj SIBHO KOJUIMHCAPHBI, T.C. HAXOOATCA MCKAY co0oii B IMHENHHON

3aBHCUMOCTH, €CIIU rxixj 20,7 . Ecim (paxkTophl SBHO KOJUTHHEAPHBI, TO OHM JYOIHPYIOT ApPYT

JIpyra U OJMH W3 HHUX PEKOMEHIYETCA HUCKIIOUUTH U3 perpeccuu. lIpenmodrenue mnpu >ToM
otaaercs He (akTopy, 00J€ee TECHO CBA3AHHOMY C PE3YyJlIbTaTOM, a TOMY (aKTOpy, KOTOPBIN MpH
JIOCTATOYHO TECHOM CBA3U C pEe3yJIbTaTOM HMEET HAMMEHBIIYI0 TECHOTY CBSA3M C APYIUMU
(dakTopaMy WK BBIOUPAIOT OJIMH U3 HUX B 3aBUCHMOCTH OT UX CMbICJIa U MHEHHUS UCCIIEI0BATEIS.
Henenecoo6pa3Ho BKIIOYaTh B ypaBHEHUE OJTHOBPEMEHHO MTOKa3aTeNH, IPEACTABISIOINE CYMMY
HEKOTOPBIX ()aKTOPOB MJIM HMX COCTAaBHBIX YACTEH, a TakkKe XapaKTepHU3yIoIllue OAUH U TOT Ke
(dakTop, BBIPRKEHHBI B pPAa3IMYHBIX €IWHUIAX HW3MEPEHHs, Hampumep, aOCOJIOTHBIX H
OTHOCHTEIIbHBIX.

[To BenmuuuHe MapHBIX KOIPPHUIMEHTOB KOPPEISAIUN OOHAPYKHUBAETCS JIMILIb SBHAS
Koppensius QaxkropoB. HambGonbiime TpyAHOCTH BO3HHUKAIOT TNPH MYIbMUKOLIUHEAPHOCTU
dakropoB. [l OLIEHKHM MYJIbTUKOJUIMHEAPHOCTH (PAKTOPOB HCHOIB3YETCS Onpedenumens

Mampuybl NAPHBIX KOIPDUYUeHmMo8 MerHchaKkmopHou Kopperayuu DET‘ R‘ .
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NPT

DET\R\:erX1 o

I’mel rxmxz e

Yem Ommxe xk 0 ompenenuTens MaTpUIbl MEX(PAKTOPHOM KOPPENALNUU, TEM CHUIIbHEEe
MYJIbTUKOJUTMHEAPHOCTh (DaKTOPOB M HEHA/IEKHEE PE3yJIbTaThl MHOXKECTBEHHOH perpeccun. U
HA000POT, YeM Oke K 1 onpenenuTesb MaTpUIbl MeX(PaKTOPHOH KOPPEIALNT, TEM MEHbIIIE
MYJIbTUKOJUIMHEAPHOCTH (PaKTOPOB.

3agaua

TpebyeTcss MOCTPOUTh CTATUCTUYECKYIO 3aBUCHMOCTh CTOMMOCTH KBapTHPhI OT TpeX
(GakTOpOB B BHJE MHOXECTBEHHOW perpeccuu (tadi. 1). s mocTpoeHus MOJENH, B MEPBYIO
ouepeslb, HEOOXOIUMO TMPOBECTH OTOOP (AKTOPOB M OILECHUTH CTETNCHb KOJUTMHEAPHOCTH
perpeccopos.

Pemenne.

1. Paccumraiite KodpuIMEHTH MapHOH Koppensnuu. [IpoBepbTe MNPaBHILHOCTH
pacuetoB ¢ momonibio craructudeckoi ¢pynkiuu KOPPEJI snextpoHHON TaOmuUIlbI
Microsoft Excel.

2. Tlo mnonmy4yeHHBIM 3HAYEHHUSIM MapHBIX KOIPPHUIMEHTOB KOPpESUU OTOepHuTe

HauOoJee cyliecTBeHHbIE (pakTopsl A1 ypaBHeHus (1).

[TpoBepbTe PakTOpPhI HA KOJUTUHEAPHOCTh U MYJIbTUKOJUIMHEAPHOCTD.

4. CpenaliTe BEIBOJIBL.

w

Taonuua 1.
Hcxonuble naHHbIe 3a1a49u
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paccTtosHue
CTOMMOCTb obwas Xunas
2 A0 MeTpo,
Ne nam. KBapmmphbl, (nrowagb, M~ NowWwankb,
2, MUHY T
TbiC. AON., Y X1 M* X 2 HELIKOM x4
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

JlabopaTopnasi padora Ne2.
Oyenxa napamempos ypasHeHus MHOMCECMBEEHHOU pezpeccuu

Jl71st oLleHKH TapaMeTpoB YpaBHEHHSI MHOYKECTBEHHOW TMHEHHOW perpeccui MpUMEHSIOT
MeTo]T HauMeHbIuX KBaapaTtoB (MHK).

Jns nuHENHBIX ypaBHEHUN W HEJIMHEMHBIX YPABHEHUMN, NMPUBOJIMMBIX K JIMHEHHBIM,
CTPOUTCS CIEAYIOLIAs CUCTEMA HOPMAJIbHBIX YPAaBHEHUH, PEILIEHHE KOTOPOM MO3BOJISAET IIOJIYyYUTh
OLICHKH [TapaMETPOB PErPeCCUy, B YaCTHOCTHU AJisl ypaBHeHus (1):

rZy: nby, +b12x1+b22x2 +...+bm2xp,
Zyxl:bOZx1+b12xf+b22xlx2+...+bm2xmx1, o
Z:yxm :bOme +b12X1Xp +b22“x2xm +...+bm2x%.

OIIHI/IM N3 MCTOJOB IJId €€ pCUHICHUA ABJIACTCA MCTOL OHpCIlCJIHTCJ'ICfII
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n le sz ...me
Alezxf Z:xzxl Z:xmx1

rac e e e . — Ol'IpeI[eJ'II/ITeJIL CI/ICTCMBI;
X X, X X, X X2
m 1 m 2m m

Abo : Abl yeens Abm — YacTHBIC OIPEACIIUTENN; KOTOPhIE MOJYyYalOTCs IMYyTEM 3aMEHbI

COOTBETCTBYIOIIETO CTOJIOIA MATPHIIBI OTIPEICTUTENSI CHCTEMbI JAaHHBIMH JIEBOM YaCTH CHCTEMBI.
3agaua

1. PaccuwuraiiTe napaMeTpbl ypaBHEHUSI MHOXXECTBEHHON PETPECCUU C IOMOIIBIO METO/1a
onpeaenuTeneil. s BBIUKCICHUS ONPEACIUTENCH HCIOIb3YHTE CTATUCTHYECKYIO
¢byukuio MOIIPE/]. TlpoBepbTe moiy4deHHBbIE PEe3yNbTaThl C MOMOIIBIO (YHKIIUU
JIMHENH.

2. 3anumiure MMOJIYYCHHOC YPaBHCHUC MHO>KECTBEHHOMN perpecCcuu.

JlabGoparopHasi pabora Ne3.
Ilocmpoenue ypasnenuss MHONICECMBEHHOU pecpeccuu 8 CMAHOAPMU308aHHOU hopme

Ecomm ko3 duIMEHTB MHOXXECTBEHHOW pErpeccHuM paccMaTpuBaTh B KadyeCTBE
nokasareseil BIUsSHHUS (PaKTOpOB, TO CIEIyeT UMETh B BHIY, YTO KO3(D(PUIMEHTHI perpeccuu
MEXIy cO00M MpsAMO HE CpaBHUMBL. VX YHCIIeHHBIC 3HAUYEHHS 3aBUCST OT BHIOPAHHBIX €IUHUIL
u3MepeHus Kaxaoro hakropa. YtoOsl KOAPGUITUEHTHI PETPECCHH CTAIA CPABHUMBI, UX TPUBOIST
K CTaHJapTU3UPOBAaHHOMY MaclITaly. J{s 3TOro Bce mepeMeHHbIe BhIpaXaroT B O€3pa3MepHBIX,
TaK Ha3bIBAEMbIX CTAHJAPTU3UPOBAHHBIX €AUMHULAX HU3MEPEHUS NPU IOMOIIU CIEAYIOIINX
COOTHOIIICHHH:

I P Tt

t = —_
(o)

X: '

y i
O-X

y

i
rne Oy, Ox ; — COOTBETCTBEHHO CPEIHUC KBA/IPATHIHbIC OTKIOHCHHUS.

CBoOonHbIit wieH Dy B CTaHIapTU30BaHHOM YpPaBHCHHH MHOXECTBEHHOH perpecchu
OTCYTCTBYET, T.€. ypaBHeHHe (1) MOKHO 3amucaTh B BUJE:

t, = ,Bltxl +,6’2tx2 +...+,BmtXm +&. (2

Bce NECPCMCHHBIC YpPAaBHCHUA BbBIPA)KCHBI B CpPaBHUMBIX CAWHHIAX H3MCPCHUH.

Koadduuments By By P Ha3pIBalOTCA  KOd((UIMEHTaMH  perpeccuu B
CTaHJapTU30BaHHOM MaciiTade. [ ux ompeneneHust MOKHO HepeiTH oT kodddunneHTos b k

B j (j=1m) y4 00paTHO OCYILECTBIIsETCS 10 (popmyIe:
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KoadduimenTst perpeccun (2) mOKa3bIBAIOT BIUSHUS U3MEHEHHS KXKIOH TIEPEeMEHHOM
Ha n3MeHeHue Qaxropa Y. Bce koopduueHTs! BoIpaKeHbl B CPABHUMBIX €IMHHUIIAX U3MEPEHHUS.

Yem Oompiie | p j |, TeM cuibHee BIMAET COOTBETCTBYIOIIMH (DaKTOpHBIA IOKa3aTeab Ha

pe3yJIbTaTUBHBIMH.

Takum 00pa3oM, cpaBHHMBasg MEXIy COOOH CTaHAApTU30BaHHBIC KOA(PPHUIHMESHTHI
perpeccuu MOXHO PAaH)XHUPOBaTh (DaKTOPBI MO CHIIE MX BO3JCHCTBHUS Ha pe3yabTar. B sTom
OCHOBHOE JIOCTOMHCTBO CTaHJAPTU30BaHHBIX KO3()(PUIIMEHTOB perpeccud B OTJIMYHE OT
KO3 (PHUIIMEHTOB «UHCTOI» perpeccuu, KOTOpble HECPABHUMBI MEXTy COOOM.

Ha mpakTrke 9acTo UCIOJIb3yIOT YPaBHEHHE PEIPECCUH B CTAHIaPTU30BAaHHOM MacIlTade
B BHUJE:

Y=LX%~+LoXo ...t BXm +E

Kak ©Obuto TOKa3aHO BBIIIE, paH)XUpPOBaHUE (HAKTOPOB, YYACTBYIOIIMX  BO
MHO)KECTBEHHOH JIMHEWHON pEerpecchu, MOXKET OBITh HPOBEICHO Yepe3 CTaHIapTH30BAaHHBIC
koo dunmeHTsl perpeccun (f-xodpduIMeHTsr). OTa Ke Lelb MOXET OBITh JOCTHTHYTa C
HOMOIIBIO YaCTHBIX KOX(PQHUIMEHTOB KOppelsuuu — s JHHEHHBIX cBsa3eld. Kpome Toro,
YacTHBIC TMOKA3aTEeNI KOPPEISIIHUY IIUPOKO HCIIONB3YIOTCS MPHU PEHIEHWH MPOoOJIeMBI 0TOOpa
(haKkToOpoB: 1EeNecOo00pa3HOCTh BKJIIOUSHHSI TOTO WJIM MHOTO (paKTopa B MOJAENH JOKA3bIBACTCS
BEJIMYMHOM ITOKA3aTeNsl YaCTHOW KOPPEIISLIUH.

Yactable k03 uimeHTsl (MM WHACKCHI) KOPPEISIUH XapaKTEepU3YIOT TECHOTY CBS3H
MEXIY Ppe3yJbTaTOM M COOTBETCTBYIOLIMM (DaKTOpOM MpPHU YCTPAHEHUM BIMSHUSA JIPYTHX
(GakTopoB, BKJIIOYEHHBIX B YypaBHEHHE perpeccuu. llokasaTenn YacTHOM KOppesUU
NPEICTaBISIOT COOOM OTHOLICHHE COKPALIeHHWsS OCTAaTOYHON IHMCIIEPCUH, MPOU3OMIEIIIEro B
pe3ynbTare AOMOJHUTENBHOIO BKIIFOUEHHUS B aHAJIU3 HOBOT'O (hakTopa, K OCTATOYHOM JAMCIIEPCHH,
MMEBIIEH MECTO 10 BBEICHUSI B MOJIENIb HOBOTO (hakTopa.

Koadduiment yactHON KOppesAIM, U3MEPSAIOLINHA BIUsHNUE Ha y (akTopa X IpU
HEM3MEHHOM YpPOBHE APYrux (hakTOpOB, MOKHO OINPENIENIUTh 110 GopMyIie:

1_R§xl Xi..X
XXy
Py X X o X X g X 1- ,
YXj F X Xp o X1 X g oo Xy 1_R2
YX1Xg - X 1K1 - X
R2
rme YX..Xj..Xn — MHOXXECTBEHHBIH KOI(Q(GUIMEHT neTepMHMHAIMKM BCEro KOMILIEKca M

2
(I)aKTOpOB C pE3YJIbTAaTOM; RyX]_Xz...Xj,lXHl...Xm — HOoKa3aTejib ACTCPMUHAIIUHU, HO 0e3 BBCACHUA

B MOJieNb (aKkTopa X;.

Cpennne KOd(pPUIMEHTH STACTUYHOCTH ISl JIMHEHHOW MHOXKECTBEHHOW PETrpeccuu
PACCUYHMTHIBAOTCS TIO pOopMYyIIE:

5yxj =bj TJ
y
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Y TOKa3bIBAIOT, HA CKOJBKO MPOLIEHTOB B CPEHEM 10 COBOKYIHOCTH M3MEHUTCS pe3yibTaT ) OT
CBOEH BeNWYMHBI NpU W3MEHeHUU (aktopa x Ha 1 % OT cBOero 3HaueHUs NPU HEU3MEHHBIX
3HAYEHUSIX JPYTUX (PaKTOpPOB.

3agaua

1. Paccuuraiite = craHgapTU30BaHHbIE  KOO(POUIMEHTHl  PErpeccud.  3alUIINTe
NOJIy4eHHOE YpaBHEHHE B CTaHIapTH30BAaHHOM MaciTade Buja (2).
2. llpopamxupyiite cTaHAapTU30BaHHBIE KOA(P(GUIMEHTHl PErpeccuu MO CHlle HX
BO3JECHCTBUS HA PE3YJIbTAT.
3. Paccuuraiite cpennne ko3 GUIUESHTHI 2JIACTUYHOCTH.
JlabGoparopHasi padora Ne4.

Cocmasnenue uacmuvix ypasHeHull pecpeccuu

Ha ocHoBe inHEHOTO ypaBHEHHS MHOXKECTBEHHOH perpeccuu (1) MOoryT ObITh HallACHBI
YacTHbIE ypPaBHEHUS pPErpeccud, T.e. YPABHEHUS PpErpeccud, KOTOpbI€  CBS3bIBAIOT
pe3yIbTaTUBHBIM NPU3HAK C COOTBETCTBYIOIIMMM (DakTOpaMM Xj IPU 3aKPEIUICHUU JAPYTHX,
YUUTBIBAEMBIX BO MHOXXECTBEHHOH perpeccuu, (pakTopoB Ha cpeaHeM ypoBHe. YacTHble
YPaBHEHMsI PETPECCUH UMEIOT CIIeIYIOIUI BUI:

Yy Xp XX = by +byX +b, X2 + b3 X3 +...+ by Xm + &;

Y, Xy Xareo Xy = Dy + by X1 +byX, + B3 X3 +... 4+ D Xm + &

VX X Xpro Xy = by +by X+, X2 +... 4+ D Xmo1 ..+ D X, + &5

IIpu moacTaHOBKE B 3TH ypaBHEHMS CPEIHUX 3HAUEHUI COOTBETCTBYIOLIUX (PAaKTOPOB OHU
NPUHUMAIOT BU/J] TAPHBIX YPAaBHEHUH IMHEHHOM perpeccui, T. €. UMeeM:

S\/xl,xz,x3,....,xm — Bl + blxl’

=B, +b,x;

A\
yxz,xl,xg,....,xm

Trac

B, =D +b2>_<2 +b3)_<3 +...+bm>_(m;

B, =hy +bl>_(1+b3>_(3 +..+ bm>_(m;
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B, =by +b X1 +b, X2 +....+ By Xm-1;

B oranume OoT mapHOM perpeccuH, YacTHBIE YpPaBHEHHUS PETrPecCHd XapaKTepU3YIOT
W30JMPOBAaHHOE BIMsSHHE (akTopa Ha pe3yabTar, MO0 apyrue (akTopbl 3aKperyieHbl Ha
HEM3MEHHOM YpoBHE. OQQeKTsl BIUSIHUA JPYyruxX (PAKTOpOB NPUCOECAMHEHBI B HUX K
CBOOOZHOMY WIECHY YpaBHEHHUSI MHOKECTBEHHOH perpeccuu. ITO MO3BOJISET HA OCHOBE YaCTHBIX
YPaBHEHUH PErpecCcuy ONpeesisATh YacTHbIe KO3 GHIHEHTHI 3JIaCTHYHOCTH:

X.
9y><i :bj - I ’
V1 X X e X g X X

[FERRREE

rae bj — xoaddummentsr perpeccun Uit Gakropa Xij B ypaBHEHHH MHOKECTBEHHON PErpeccum;

¥y s Xas Xg e X1, X X

j+17* "+ m — 3HaYeHUE Pe3yNbTATUBHOTO (PAKTOPA, OTYUEHHOE U3

4aCTHOI'O YPABHEHUS PErPECCHU IIPH JaHHOM 3HAYEHHU (AKTOpPa X;.
3amaua

1. CocraBbTe YacTHBIE YPAaBHEHUS PETPECCUU.
2. Omnpenenute 4YacTHbE KOI(G(GUIMEHTHl 3JACTUYHOCTH U IPOPAHKHUPYHTE
(akTOpHI IO CHJIE X BO3JCHCTBUS Ha pE3yJIbTar.
JlabGopaTopHasi padora NeS.

OI/;GHKCI HaoedcHoCcmu pe3yibmamos MHOIHCECMBEHHOU pezpeccuu u Koppeaayuu

IIpakTHyeckass 3HaYUMOCTb YPAaBHEHHMS MHOXKECTBEHHOW pPErpecCUM OLICHUBACTCA C
MIOMOIIBIO TIOKA3aTeNisi MHOXKECTBEHHOM KOppelsiui W ero kmaapara — koddduuumenra
JIeTEpPMHUHALUN.

Iloka3aTenb  MHOXKECTBEHHOW  KOPpPEISILMM  XapaKTEpPU3yeT  TECHOTY  CBS3U
paccmaTpuBaeMoro Habopa ()akTOpOB C HCCIIEyeMbIM HPU3HAKOM, WJIM, MHA4e, OLIEHUBAET
TECHOTY COBMECTHOT'O BIIUSHUS (PAKTOPOB Ha pe3yibTar.

HezaBucumo ot (Gopmbl CBA3M MOKa3aTellb MHOXKECTBEHHOH KOPPENSLUU MOXKET ObITh
HalJIeH KaK MHAEKC MHOKECTBEHHON KOPPEIALNN:

2
Tac O-y - O6H_[a}l AUCTICPCHUA PE3YIIbTATUBHOTO IMPU3HAKA, O_ocm — OCTaTO4YHad AUCIIEpCUus

2 _ Z(y_ S\/xl,x2,...,xm)2

JUIS ypaBHEHHUS )7 = f (Xl, X2,...,Xm) - O n

[Tpu nuHEHON 3aBUCHMOCTH MPHU3HAKOB (opMylia MHAEKCA KOPPEISIUU MOXKET OBbITh
TaK)Ke€ MPEJCTABIICHA CIICTYIOIIAM BBIPAKEHUEM:

m
Ryxl,xz,...,xm - Zﬂxjryxj’
j=1
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r

rae IBX j — CTaHIapTH30BaHHbIE KOO()(OHIMEHTHI PETPECCHU; ' yX; — MapHbIe KOI(P(HUIUEHTHI

KOPPEJSILINY Pe3ysbTaTa ¢ KaKIbIM (DaKTOPOM.

®opMyna MHAEKCa MHOKECTBEHHOW KOPPEISUUU Uil JTMHEHHON perpeccuu IMOoyduiia
Ha3BAHUE JIMHEHHOr0 KO3I(Pp(PuuueHTa MHOKECTBEHHON KOPPEJSAUNH, WU, YTO TO KE CaMOE,
COBOKYITHOI'0 KO3(p(pHIIHEHTA KOPPeEJALMH.

HNHunekc MHOXEeCTBEeHHOM Koppesiuu u3mensiercs ot 0 qo 1. Uem Omke ero 3HaueHUE K
1, TeM TecHee CBs3b PE3YIBTATUBHOIO MpPH3HAKAa CO BCEM HA0OPOM HCCIEIYyeMBIX (PaKTOPOB.
Bennunna mHAEKCa MHOKECTBEHHON KOPPEAIMN OOJIbIIE WIIM PaBHA MaKCUMAJIBHOTO IMApHOTO
WHJIEKCAa KOPPEISIIIUU:

Ryxlxz._.xm = Ryxj(max)1 J =1,m.

[Tpu mpaBWIbHOM BKJIIOYEHUH (PAaKTOPOB B PETPECCHOHHBIN aHAIM3 BEIMYMHA MHJEKCA
MHOECTBEHHON KOPpeNsuy OyeT CYIIeCTBEHHO OTINYAThCs OT UHAEKCA KOPPEALUY TapHOH
3aBUCUMOCTH.

KoaddunueHt (MHIEKC) MHOKECTBEHHOW IETEPMHHAIIMN PACCUNTHIBACTCS KaK KBajapar
WHJIEKCA MHOKECTBEHHOU KOPPEIALIMU:

2
VX Xg .. Xy

CKOppeKTUpOBaHHBIA KO3 UIMEHT (MHIEKC) MHOXKECTBEHHON  JeTepMHUHAIIUH
COJICPKUT MOTMPABKY Ha YUCIIO CTETEeHEel CBOOOBI M PACCUUTHIBAETCS 110 POpMYyIIE:

-2 n-1
R®=1-(1-R%)- ———

n-m-1-
rae N — 4uciao HaOII0IeHU; M — Yuciio (aKTOPOB.

3HAUYMMOCTb YPAaBHEHUSI MHOKECTBEHHOM PETPECCUM B LIEJIOM OLIEHHBAETCS C MOMOILBIO
F-kpurtepus ®umepa:

Rz.n—m—l
1-R? m

F@akm =

Fnae: onipenensiercs mpu 3aganaom o (0,05; 0,01) u crenensx cBoboabt kK1 =m, k2 =n—-m
— 1, (M — yucio mapaMeTpoB NpH (HAKTOPHBIX MEPEMEHHBIX B YPaBHEHWH MHOXKECTBEHHOM
perpeccun).

YacTHblil F-kpuTepuil OlIEHHBAET CTATUCTHYECKYI0 3HAYMMOCTh NMPHUCYTCTBHS Ka)JIO0TO
u3 (pakTopoB B ypaBHeHHH. B o0mieM Buae, s pakTopoB 4acTHBIM F-kpuTepuii onpenenurcs
KaK:

2 2
E B Ryxl,...,xj,xm _Ryxj,...,xj_l,xj+l,...,xm . n—-m-1

vacmXj 1— R2 1

YX35e X s X
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Fonag: A1 actHOTO F-KpHUTEpHs onpeenseTcs MNPy 3aJaHHOM o U cTerneHsx cBoboasl k1 = 1, k2
=n-m-1.

Onenka 3HAYMMOCTH KOI((UIIMEHTOB YHCTOM pPErpeccud C IMOMOIIbI0 {-KpUTepHs
CTblo/IEHTa CBOJIUTCS K BBIUMCICHHUIO 3HAUECHHUS:

J
tqbakm - = I:X- J

rae My —CpemHsis KBajapaTuyHas omubka koddduimenta perpeccuu Dj, oHa MOXKeT OBITH
orpezeieHa 1o cienymolei Gopmyne:

RZ

VX Xo.. Xy — MHO>KECTBECHHBIN KOS(I)(i)I/II_[I/IeHT JAETepMHUHAUHU BCEr0 KOMILJIEKCA M (baKTOpOB

2
C pe3yIabTaToOM; Rx jX1--Xm  — K03 (HULUMEHT NeTePMMHALMK I 3aBUCUMOCTH (DaKTopa Xj co

BCEMH JIPYTUMU (PaKTOpaMHU YPaBHEHUS] MHOXKECTBEHHOH pErpeccuu.
tina6, ONIPEACIIAETCS MIPH 3aJJAHHOM O M CTEIICHH CBOGOaBI K=n—m - 1.
3amaua

1. Paccuwuraiite nmuneiiHoro ko3(@uiMeHTa MHOKECTBEHHON KOppEIslMU M cielaiite
BBIBOJI O TECHOTE CBSI3M PE3yJIbTATUBHOTO MPU3HAKA CO BCEM HAOOPOM HCCIEAYEMBIX
(hakTOpOB.

2. PaccunTaiitTe KO3()(QUIMEHT MHOXKECTBEHHON JETEPMHHAIMU M CHEIAlTe BBIBOI 00
OLIEHKE Ka4ueCTBa IOCTPOESHHON MOJEIH.

3. Paccunraiite Fpuq, 1 CPABHUTE MOTYYEHHOE 3HAYEHHE CO 3HAYEHHEM, PACCUUTAHHBIM
¢ momompto ¢ynxrmu JIMHEWH. Ompemenute Frs, Npu 3amaHHOM YpOBHE
3HaunMocTH o = 0,05. CpaBHuTe nomydeHHble 3HAYECHUS Fu6, B Fpoom, coenaiite
BBIBOJ] O CYILIECTBEHHOCTH CBSI3H.

4. Onpenennte tpaxm ¥ tragy IpH 3amaHHOM ypoBHE 3HaunmMoctd o = 0,05 CpaBHute
MONlyYeHHBIE 3HAUYEHUS ¢ CHAeNaiiTe BBIBOJ O CTAaTUCTHYECKOM 3HAYUMOCTH
apaMeTpoOB PETPECCHH.

KoHTpoJbHBIE BONIPOCHI:

1. Uto noHnMaeTcs mo JIMHEHHON MHOXKECTBEHHOM perpeccuei?

2. Kakue 3agaum pemaroTcs Ipu NOCTPOESHUHN ypaBHEHUS perpeccun’?

3. Kakue tpeOoBaHus NPEAbABISIOTCS K (paKTOpaM, BKIIOUYAEMbIM B YpaBHEHHE PErpeccuu?
4. Yto moHMMAETCs MO/ KOJUIMHEAPHOCTHIO M MYJIbTHKOJUIMHEAPHOCTHIO (haKTOPOB?

5. Kak npoBepsercs HaIMyue KOJUTMHEAPHOCTU U MYJIbTHUKOJUTMHEAPHOCTU?

6. Kakoll BuI MMeeT cucTeMa HOPMaJbHBIX YPaBHEHHMM METOJa HAaMMEHBIIUX KBAApPaTOB B
cilyyae JIMHeMHOU perpeccun?
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7. ITo xakoit popMyIie BBIYUCIISETCS HHIACKC MHOKECTBEHHON KOppesun?

8. Kak BBIYMCISIOTCA MHIEKC MHOMXECTBEHHOW NETEPMHHALMM U CKOPPEKTUPOBAHHBIM MHIIEKC
MHO>KE€CTBEHHOMU JIETEPMHUHALIAN?

9. Yto o3HayaeT HU3KOE 3HaYeHHE Kod(duirenTa (MHIeKCa) MHOKECTBEHHON KOppesiuu?
10. Kak mpoBepsieTcsi 3HaUUMOCTh YPaBHEHHSI PETPECCUH U OTAEIbHBIX K03 PUIIMEHTOB?

11. Kak cTposiTcs 4acTHbIE ypaBHEHUS perpeccun?

12. Kak BBIYHCISIOTCS CPEeTHUE YACTHBIC KOIPPUITUCHTHI DIIACTUIHOCTH?

13. Yto Takoe craHIapTU3UPOBaHHbIE [IEPEMEHHBIE?

14. Kakoii BuJ UIMEET ypaBHEHUE JTUHEHHON pEerpecCHy B CTaHIapTU3UPOBAHHOM MaciiTade?
15. YUto moHuMaeTcs o rOMOCKEIACTUYHOCTERIO?

16. Kak IIPOBEPACTCs T'HIIOTE3a O TOMOCKCIACTUIHOCTH psAaa OCTaTKOB?

MMOCTPOEHUE PETPECCHOHHBIX MOJEJIEH C ®UKTUBHBIMHA
NEPEMEHHbBIMH

B perpeccrnoHHBIX MOJIENAX B Ka4eCTBE OOBSCHSIONIMX MEPEMEHHBIX YacTO MPUXOIUTCS
UCIIOJIb30BAaTh HE TOJBKO KOJIWYECTBEHHBIC (OINpeAessieMble YHCICHHO), HO M KaueCTBEHHBIC
nepeMmeHHsle. Hampumep, cnpoc Ha Kakoe-nmub0o 0naro  MOXKET —ONPEAEsAThCS  Kak
KOJIMYECTBEHHBIMH TE€PEMEHHBIMU (LleHa JaHHOro Onara), Tak M KauyeCTBEHHBIMU (BKYCHI
norpeduTteneii). KauecTBeHHbIE MOKa3aTeNN B YUCICHHOM BH/IE IPEICTaBUTh HETb3s. Bo3HuKaeT
npoOsieMa OTpaKEHUSI B MOJICITH BIMSIHUS TAKUX TIEPEMEHHBIX HA UCCIECAYEMYIO BEJTHUNHY.

OOBIYHO B MOAETSAX BIUSHHE KaueCTBEHHOTO (PaKTOpa BBIpakaeTcsl B BUAE (PUKTUBHOM
(MCKyCCTBEHHOH) TIEPEMEHHOM, KOTOpas OTpakaeT [Ba IPOTUBOIOJIOXKHBIX COCTOSHHS
KadecTBeHHOTO (akTopa. B »TOM ciiydae (UKTHBHAs TepeMEHHAas MOXKET BBIPAXKAThCS B
JIBOUYHOH (opme:

D 0, bakTOp HE AEUCTBYET;

1, pakrop neiicTByer.

[lepemennas D HasbiBaetcs @uxmuenoti (UCKYCCMEEHHOU, O0B80UYHOL) NEPEMEHHOU
(unouxamopom).

Perpeccronnbie MoJienu, coieprkaliye JTUIIb Ka4eCTBEHHBIE 00BSICHSIONINE TEPEMEHHBIE,
Ha3BIBAIOTCA MoOdensimu oucnepcuonno2o anaiuza (ANOVA-Momensamu).

Hanpumep, mycts Y — HaganbpHast 3apaboTHast TUIaTa.

D— 0, eciu mpeTeHIEHT HE UMEET BBICIIET0 00pa30BaHMUS;
1, ecniu mpeTeHACHT UMEET BhICIlIee 00pa30BaHMUE.
TOFI[a 3aBUCHUMOCTH MOXHO BBIPpa3UTh MOJCJIBIO napHoﬁ perpeccun:

Y=0,+/D+¢.

OueBHUIHO,

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

Kosddurment By onpemenser cpeiHior HauambHYIO 3apaboTHYIO IIATy MpH
OTCYTCTBHM BbIclIero ooOpa3zoBanus. Koadduiuument ) yka3piBaeT, Ha Kakyl BEJIUYHHY
OTJIMYAIOTCS CpeHIE HaualbHble 3apa00THBIE IJIAThl IPU HAIMYUU U MIPU OTCYTCTBUU BBICIIETO
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oOpazoBaHusi y mpeTeHIeHTa. [IpoBepsisi cTaTHYecKyl0 3HAYUMOCTh Koddduiumenta ) ¢

MOMOINBIO  {-CTATUCTUKM, JUOO 3HAYMMOCTh KOdh(HUIMEHTa JAeTCPMUHAINH R2 WITH
F-craructuku, MOXHO OMpENENUTh, BIUSET HWIM HET HAJIMYUE BBHICIIErO OOpa3oBaHHS HaA
HAYaJbHYIO 3apa0OTHYIO IUIATY.

Mopnenu, B KOTOPHIX OOBSCHSIONINE MEPEMEHHBIE HOCAT KaK KOJUYECTBEHHBIN, TaKk U
KauyeCTBEHHBIN Xapakrep, HA3bIBAIOTCS Mooenamu KO8apUayuoHHO20 ananuza
(ANCOVA-monensiMu).

Cy1iecTByeT HECKOJIBKO Pa3HOBUIHOCTEN MOjIejIeil KOBApUAIIMOHHOTO aHAIK3a.

1. Monenu KOBApHAIIMOHHOIO AHAJIM3A NMPH HAJMYHUHU Y (PUKTHUBHOW NepeMeHHOM
ABYX aJIbTEPHATHB.

PaccMoTpuM mpocreiinnyro MOJENb ¢ OJHOW KOJWYECTBEHHOM M OJIHOW KayeCTBEHHOMU
MEePEeMEHHBIMH, UMEIOIIYIO /1B aJIbTEPHATUBHBIX COCTOSIHUS:

Y=L0+pX+)D+¢.

[Tycth, HAanipuMep, Y — 3apaboTHAS MJ1aTa COTPYAHUKA PUPMBI, X — CTaX COTpyAHHKa, D —
M0JI COTPYJHUKA, T.€.

0, ec COTPYTHUK-KCHIIUHA;

1, ecm COTpYIHUK-MY>KUHMHA.

Torna oxxumaeMoe 3HaueHHE 3apaOOTHOM TUIATHI COTPYTHHKOB MPHU X TOJax TPYAOBOTO
cTaxka OyJeT:

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

3apaboTHas m1aTa B JAHHOM CITydae SIBJISIETCS TMHEHHOM (PyHKIME! OT cTaxa padoThI.

[lpu  cocraBieHun Mojmeneid ¢  (QUKTUBHBIMH  TEPEMEHHBIMH  HEOOXOIUMO
PYKOBOJICTBOBAThCS CIEAYIOIIUM HPAGUIOM MOOETUPOSAHUs: €CIA KadeCTBEHHasl IepeMeHHast
umeeT K ambTepHAaTHUBHBIX 3HAYCHUH, TO TIPU MOJEIUpOoBaHUK ucTonb3yercs (K — 1) GUKTHBHBIX
nepeMeHHbIX. TakuM o0pa3oM, eciM NepeMeHHas MMeeT JBa aJbTEPHATUBHBIX 3HAUYEHUS
(HampuMep, TOd), TO B MO/I€Tb MOXKHO BBECTH TOJIBKO OJJHY (PMKTHBHYIO IIEPEMEHHYIO.

Ecnu He cnenoBaTh JaHHOMY IpaBUIly, TO IIPU MOAEIUPOBAHUU UCCIIE0BATENb [10MA1aeT
B CUTYallMIO COBEPUICHHON MYJIbTUKOJUIMHEAPHOCTH WIIN TaK Ha3bIBAEMYIO JI08VUIKY PUKMUBHOU
nepemeHHOU.

3HaueHue KayeCTBEHHOM MEpPEeMEHHOH, Al KoToporo npuHuMaercss D = 0, Ha3zbiBaeTcs
6azoebimM UMW cpasHumenvbHulM. BbIOOp 0a30BOTO 3HAa4YeHHsS] OOBIYHO JUKTYETCS IIeNsIMU
MCCJIETOBAHMSI, HO MOXET OBITh U POU3BOJIbHBIM.

Koaddumment ) B Mopenu mHOTIA HA3BIBACTCS OugpepenyuanbHvim Ko3ppuyuenmom
€80000H020 uleHa, TaK KaK OH TOKa3bIBaeT, Ha KaKy0 BEJIMYUHY OTIUYAETCS CBOOOJHBIN UJIeH
MOJIEINTY TTPH 3HAYEHUH (UKTHBHOHN MTEPEMEHHOMN, paBHOM €TUHHIIE, OT CBOOOJHOTO YJIeHA MOJIEITN
npu 0a30BOM 3HaU€HUHU (UKTUBHOI MepeMEHHOM.

2. Moaein KOBAPHALMOHHOIO AaHAJM3a MNPH HAJIWYAH Yy KAaYeCTBEHHBIX
nepeMeHHBbIX 0oJiee IBYX AJIbTEPHATHB.

PaccmoTpum Monens ¢ IByMsl OOBSCHSIOIMIMMH TEPEMEHHBIMH, OJIHA W3 KOTOPBIX
KOJIMYECTBEHHAsI, a Apyrasg — KadecTBeHHas. [Ipuyem kayecTBeHHas IMEpEMEHHAas HUMEET TPHU
anpTepHATHBBI. Hampumep, pacxobl Ha cojiepKaHne pedeHKa MOTYT OBITh CBSI3aHBI C I0XOJaMU
JIOMOXO3SIICTBa M BO3PAacTOM peOeHKa: JOIMIKOJIbHBIA, MIIAANINN MIKOJBHBIA M CTapIIUN
MKOMBHBIA. Tak Kak KauyeCTBEHHasl MEepeMEHHas WMEET TPH aJIbTEPHATHBBI, TO MO 0OImEeMy
MPaBUIIy MOJEIUPOBAHMUS HEOOXOAMMO HCIOIL30BaTh JBE (PUKTHUBHBIC MEepEeMEHHbIE. Takum
00pa3oM, MO/IETTb MOKET OBITh MPECTaBIICHA B BUJIC:
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Y =5y + X+ D+y,D, + ¢
rae Y — pacxosl, X — JTOXObI JOMOXO3SHCTB.

D.— 0, ecii TOUIKOJIBLHUK,
=
1, B IPOTUBOIIOJIOKHOM CITy4ae.

D 0, eci¥ TOIIKOJBHHK WIN MJIA NN TKOJBHUK;

21,8 MPOTUBOIIOJIOKHOM CITydae.

O06pa3yrorcs cieayroinue 3aBUCUMOCTH:

1. Cpennuii pacxoj Ha JOIIKOJIbHUKA!

M(Y | D, =0, D, =0) =, + % 1)
2. Cpennuii pacxoj Ha MJIAIIEro MKOJbHUKA:
M(Y | D, =1 D, =0)= (5 + 1) + B (2)

3. CpenHuii pacxo/ Ha CTaplIero NKOJIbHUKA:

MY |D =1 D, =D =(8y +71+72) +BX 3)

3nece Y1, Y2 — nubdepeHManbHble CBOOOJAHBIE YJeHBbl. ba3oBbIM 3HAYECHUEM
KAYeCTBCHHOW TIEPEMEHHON SIBJIICTCS 3HAYCHHE «JIOIIKOJIBHUK». [locie BBIYHCICHUS
koadumenToB ypaBHeHuit perpeccun (1) — (3) ompenensiercs craTUCTUYECKas 3HAYMMOCTh
K03 PHUIIMEHTOB Y11 Y2 HA OCHOBE OOBIYHOM I-CTAaTHCTUKHY.

Eciu KOB(I)(I)I/II_[I/ICHTLI Y1 A Y2 OKAa3bIBAOTCSA CTATUCTUYCCKU HC3HAYUMBIMHU, TO MOKHO
CACJIaThb BbIBOJ, YTO BO3pPACT pe6eHKa HC OKAa3bIBACT BJIUAHUA HA PACXObI IO €0 COACPIKAHUTO.

3. Perpeccml C OJIHOI KOJIUYECTBEHHOM U ABYMSI KAaY€CTBCHHBIMHU NMMEPEMECHHBIMU.

Texnuka (I)I/IKTI/IBHBIX NEPpEMCHHBIX MOKCT OBITh paciipoCTpaHCHa Ha IIPOU3BOJIBHOC
YUCIIO Ka4YCCTBCHHBIX q)aKTOpOB. PaCCMOTpI/IM CUTyaluro C JABYMs KauCCTBCHHBIMU
NEPEMCHHBIMHU.

ITycte Y —3apaboTHas 1uiata COTpYIHHKOB (pUPMBI, X — cTax paboTsl, D1 — Hanuuue
BhIcuIero oOpasoBanusi, Dy — mon cotpyaHuka:

0, ecnmi COTPyAHUK-’KECHIINHA;

11, ecm COTPYAHUK-MY>KUMHA.

D 0, ecim HET BBICIIIETO 00pa30BaHYS;
2 1,8 POTHUBOIIOJIOKHOM CITy4ae.

TakuMm oOpa3om, MOTYUYUM CJIETYIOIIYIO MOJIENb:
Y =L+ X+ Dy +7,D, + ¢
N3 3101 MOAENH BBIBOJATCA CIEIYIOMINE PETPECCHOHHBIE MOJICIIH:

1. CpenHsist 3apruiaTa >KEHITUHBI 0€3 BBICIIIET0 00pa30BaHUS:
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M(Y | D, =0, D, =0)= 4, + Bix.

2. CpenHsis 3apruiaTa >KEHIUHBI C BBICIIAM 00pa30BaHUEM:

M(Y | Dy =0, D, =1) = (5o +72) + fix

3. CpenHsist 3apIiaTa y My>K4rHBI 0€3 BBICIIIET0 00pa30BaHUsI:

M | D, =1, D, =0)= (5, +71) + BiX

4. Cpennsis 3apIujiaTa My>XYUHBI C BBICIIUM 00pa30BaHHEM:

M(Y | Dy =1 D, =1) = (S + 1 +72) + BX

OueBHIHO, YTO BCE PETPECCHU OTINYAIOTCS TOJIBKO CBOOOIHBIMHU 4ieHaMH. JlanbHeiimee
OTIpeNIeIeHue CTaTUCTUYECKOH 3HAYMMOCTH KOX(P(HIMEHTOB Y1 M Y2 TMO3BOJSET YOCTUTHCH,
BIIMAIOT JIM 00pa30BaHUE U T0JI COTPYJHUKA HA €ro 3apabOoTHYIO ILIATYy.

3amaua 1

Wccnenyercs 3aBUCHMOCTh MEXIy 3apabOTHOM Iuiatod pabodero 3a mecsn y (3$),
X - BO3pacToM pabouero (Jiet) ¥ GUKTUBHOM repeMeHHor D — mon padouero.

Ne ni/m |3apabotHasn Bospact o,
miara 3a mecsiijpadouero X M/xK
y (%) (reT)
1 300 29 X
2 400 40 M
3 300 36 X
4 320 32 XK
5 200 23 M
6 350 45 M
7 350 38 X
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 X
16 220 30 M
17 320 40 M
18 390 40 M
19 360 38 X
20 260 29 M

1. Heo6xomumMo MOCTPOUTH MOJAETb Y = bo +b1X+7’D ¢ ¢uxkTHBHON mepemeHHoi D,

KOTOpasi MPUHUMAET JiBa 3Ha4eHus: | - ecru 1o pabodero My»ckoif; 0 - ecIti 1o 5KeHCKHH.
2. TIpoBepUTH CTATHCTHYECKYIO 3HAUUMOCTH K03 purmeHToB. Caenars BHIBOIBI.
3amaua 2
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Ha npennpustuun ucnons3ytorces ctanku Tpex hupm (A, B, C). Hccnenyercs HaneXHOCTb
crankoB. [Ipy 3TOM y4uTBHIBAa€TCS BO3pACT CTaHKa (X, MeC.) M BpeMsi Oe3aBapuitHOW pabOTHI 10
nocienHeit noaomku (Y, yac). Beibopka u3 40 CTaHKOB Jana pe3ynabTaThbl, IPEACTABICHHBIE B

TabauLe.

Ne Bozpact |Bpewms pabotel  |[Pupma -
U3MEpeHusl |CTaHKa B |cTaHKa 0e3 HPOU3BOANTEI
Mecsllax [peMOHTa B Yacax |b
1 23 280 A
2 30 230 B
3 65 112 C
4 69 176 A
5 75 90 C
6 63 176 A
7 25 216 B
8 75 110 C
9 75 45 B
10 52 200 A
11 20 265 B
12 70 148 C
13 62 150 C
14 40 176 B
15 66 123 A
16 20 245 A
17 39 176 C
18 25 260 B
19 48 236 A
20 59 205 A
21 25 240 A
22 69 65 B
23 71 115 A
24 26 200 C
25 45 126 B
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26 40 225 A
27 30 210 C
28 69 45 B
29 30 260 A
30 22 220 B
31 33 194 B
32 48 156 C
33 75 100 A
34 21 240 B
35 56 170 A
36 58 116 C
37 50 120 B
38 37 140 A
39 56 88 B
40 67 120 A

1. Ouenute ypaBHEHHE perpeccuu 0e3 ydera pa3inyus CTAaHKOB Pa3HbIX PUPM.

2. OueHHTh ypaBHEHHE DPETPECCUH, YYMTHIBAIONIEE pa3IMyhe KadecTBa PazHBIX (UPM

(F-xkpurepuiit Ouriepa, t-kputepuit CThIOAEHTa, CKOPPEKTUPOBAHHBIA KOI(DPUIIHESHT

JE€TEpMUHAIUN).

CpaBHUTE Ka4eCTBO IIOCTPOEHHBIX MOJEIEH.

[TocTpouTh KOPPEIALMOHHOE M10JI€ U HAHECTH Ha HETO rpauKu (yHKITHI.

5. Cpnenarp BBIBOJIBI O HEOOXOJMMOCTH HCHOJIb30BaHUS (DUKTUBHBIX MEPEMEHHBIX B 3TOM
clIydae.

~ow

IMOCTPOEHWE MOJIEJIU HEJIMHEMHOW TAPHOHM PET'PECCUHA

Henunelinble perpeccun IeaaTcs Ha JiBa KJiacca: perpeccuu, HEIIMHENHBIE OTHOCUTEIBHO
BKIIIOUEHHBIX B aHaNU3 OOBSICHSIONIMX TMEPEeMEHHBIX, HO JIMHEWHbIE IO OlEHUBAEMBIM
napameTpam, U perpeccuu, HeJTUHEHHbIE M0 OLIEHUBAEMbIM ITapaMeTPaM.

[Tpumeps! perpeccuil, HEIMHEHHBIX N0 OOBICHSIOMIMM MEPEMEHHBIM, HO JIMHEWHBIX T10
OIICHUBAEMBIM ITapamMeTpam:

2 3 .
— IOJMHOMBI Pa3HBIX CTENeHEH Yx — a+t le + bZX + b3X + &,

b
— PaBHOCTOPOHHSIS THIIEpOOIIa Yx=a+ ; té .

IIpumepsl perpeccuii, HEIMHEHHBIX 110 OLIEHUBAEMBIM TapaMETPaM:

b
—cremennas Yx —aA X - &
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X
- mokazaTenpHas Yx — a-b”-¢ ;

a+b
+x.g.

Haubonee yacto npuMeHSIOTCS CaeayIOIIe HeJIMHEHHbIE MOJIEIIA PETPECCHIA:

— DKCIIOHEHIIMAJIbHAS yx =€

b
TUIEPOOITBI — Yx=2a+ ; ;

2
mapa6onsl — Yx =@+t bx +CX ;

_ X
MoKa3aTeIbHOU (DYHKITH Yy = a-b ;

b
CTENEeHHON QYHKIIUU — yx =a- X" y Ip.

JlabGopaTopHasi padora Nel.
Buviuucnenue koa¢hghuyuenmogs ypagnenus: HeluHelHolU pecpeccuu

HOCTpOGHI/IIO HEJINHEHHBIX PErpeCCUOHHBIX MOI[GJ'IGﬁ nNpeaAueCTBYCT Ipoueaypa
JIMHCapu3aluu ICpCMCHHbIX.

Juneapuzayus — (ot nat. linearis — auHENHBIH), OAUH K3 METOAOB MPUOIMKEHHOTO
MPEJICTABICHUS 3aMKHYTBIX HEJIMHEWHBIX CHUCTEM, MPH KOTOPOM HCCIICJIOBAHHE HEITHMHCHHOMN
CHCTEMBI 3aMEHSCTCS aHAIU30M JIMHEWHOW CHCTEMBbI, B HEKOTOPOM CMBbICIIC 3KBUBAJICHTHOMN
UCXOHOU. MeToNbl JIMHeapu3alul UMEIOT OTPAaHUYCHHBIH XapakTep, T. €. YKBHBAJICHTHOCTH
UCXOJIHOW HEJIIMHEHHON CHUCTeMbl M €€ JMHEHHOTO NPHOIMKEHHUS COXPAHSCTCS JIUIIb IS
OTrPaHUYCHHBIX MPOCTPAHCTBEHHBIX MJIM BPEMEHHBIX MAacImTabOB CHCTEMBI, JHOO IS
OTIpeIeIEHHBIX MPOIECCOB, MPHYEM, €CIIM CHUCTeMa MEPEXOAUT C OJHOTO pekuMa padoThl Ha
JIPYTOH, TO ClIeAyeT W3MEHUTh U €€ JIMHeApU3UPOBAHHYIO MOJENb. [IpUMEHSs JTMHEeapU3aIuio,
MOYKHO BBISICHUTh MHOTHE Ka4eCTBEHHBIC M OCOOCHHO KOJIMYECTBEHHBIC CBOMCTBA HEIWHEHHOMN
CUCTEMBL.

Jlns HeNMHEHHBIX YpaBHEHWH pErpeccud, MPUBOJUMBIX K JIMHEWHBIM C IOMOIIBIO
npeoOpaszoBanus (X, Y) — (X', y’), cuctema HOpMallbHBIX YPaBHEHU UMEET BU/I:

na+ bz X = Z Y,
ORI
B IIpe0o0pa30BaHHBIX EPEMEHHBIX X, Y.

Koaddunment b nmpu pakropHO# nepeMeHHON X UMEET CIeTyIONIYI0 HHTEPIPETALUI0: OH
MOKA3bIBAET, HA CKOJBKO M3MEHUTCS B CpellHEM BeJMYMHA Y Mpu U3MeHeHuH (akrtopa X Ha 1
€AMHUILY U3MEPEHUS.

b
T'unepbonuueckas pecpeccus. Yx=a+ ; .

1
JIuneapusytolee npeoOpa3oBaHue: X = ;’ y =Yy,
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Torna

na+ bz1 :Zy,
az +bz Zy—.

) VoD S
a=;Zy—gbZ;’ Z (Z)l()z

a+bx

DKCnoHeHYuanbHas pespeccus. Yx =

Jluneapusyiomee npeobpasosanne: X = X; Y = In y.

:_Zlny——be anzlr:ly _;i%;ny

b
Cmenennasn @yHkyus: Yy =a- X",

Jluneapusyrolee npeoOpa3oBaHue: X =In X y' =hy.
| 1 | 1b I b_nZ:(Inx-Iny)—Z:Ian:Iny
na—HZny—ﬁ an’ nZ(InX)Z—(ZInx)Z

[lepexon k mapaMeTpy a ypaBHEHHS CTEIIEHHON 3aBHCHUMOCTH MPOU3BOAST C TMOMOIIBIO
MOTEHIIUPOBaHUS 0 PopmyIie:

Ina
a=e )

X
oxazamenvnas gynryus: Yx = aA- b”,
JInneapusyromee npeobpasosanme: X = X, Y = Iny
N x-lny—>» x» Iny
: 1 QX Iny=> 3
na==> Iny—=Inb» x, Inb=
DIEEEDY DRI

[Tepexon k mapaMeTpaM ypaBHEHUS MMOKa3aTeIbHOW 3aBUCUMOCTH (&, D) mpou3BoasT 1Mo
dbopmymnam:

|
aze“gb:ém_

Jozapupmuueckan gynxyusn: Yx = a+t bin x .

JInneapusytoee npeoGpasosarme: X =MNX;y =Y.

1 1 _nZInx-y—Zlany
azﬁzy_ﬁbzlnx’ b= nZ(Inx)z—(Zlnx)z
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3agaua

Jns ompeneneHus 3aBUCHUMOCTH MeEXAy poxaaeMocThio B Poccum (mepemenHast Y
u3MepsieMasl B THIC. YeJl.) U CpedHeil 3apaboTHOM Miartoi (mepeMeHHas X, usMmepsemMas B pyo.)
OB MPOBEICHBI UCCIICOBAHUS, PE3YJIBTAThl KOTOPHIX MpeIcTaBiIeHbI B Tabmuie 1.

Tabnuna 1.
I'ogst Poxnaemocts B Cpennsis 3apaboTHas
TBIC. eIl Y miaTa, 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

I[J'ISI XapaKTEPUCTHUKU 3aBHUCHUMOCTH Yy OT X PACCHUTATh IMapaMETPhl CICAYIOIIUX

byHKIHHA:

— PaBHOCTOPOHHEH TUIEpOOIIBI;

— CTETIEHHOUN (PYHKIINU;

- IOKa3aTeIbHOW (DYHKIINU.
Pemenue.

1. VYpaBHeHue paBHOCTOPOHHEH runepOOJIbI

1 .
X =73Y =Y tomma Yx=2a+bx,

2. Jlnig pacueTa UCTIONIb3yeM JaHHbIE TaOIUIbI 2.

b
yx=a+—

X~ JIMHeapH3yercs

! ! "\ 2
Tonwi y X y-X (x) y2
2014 886,9
2015 928,6
2016 998,1
2017 1050,6
2018 1074,3
2019 1036,9
Uroro
Cpennee
3HAUCHUE
(o2
02

3HaueHHs MapaMeTPOB PETPECCHU a U b paccunThIiBaeM 1o Gopmyaam:

b_;_y'; — -
G)%' ; a=y_b.x .

3. 3anuIuTe NoJIy4eHHOE YPaBHEHHE PETPECCUM.
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4. C nomouib TUHEAPU3YIOUUX MPeoOpa3oBaHUil TOCTPONTE ypaBHEHHUE PETPECCHH IS
CTETIEHHOMU U MOKa3aTeNbHON (QyHKINH.

JlaboparopHasi padora Ne2.
Buviuucnenue unoexca koppensayuu u cpeonetl ouudKU annpokcumayuy

TecHOTY CBSI3M M3y4daeMbIX SIBJICHUW B HEJIIMHEHMHBIX PETPECCHSAX OLICHWBAET HHJAEKC
KOpPeJAUNH, KOTOPBIA BBIYUCIIACTCS 11O (bopMyne:

Z(y V:)
Z(y ye i 0=py =t

Cpennss ommOKa anmpoKCUMAIMU - CPElHEE OTKIIOHCHHE PACUCTHBIX 3HAYCHHMA OT
(haKTUYECKUX:

Al _ 1S 4000
_nZA_nZ‘ ; 100%

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

1. Paccuntarh WHAEKC KOPPESAIMH U CPEAHIO OMIMOKY ammpoKCUMAluHu IS
HeJIMHENWHBIX perpeccuit JlabopaTopHoii Nel.
2. OmpenenuTh MO KAaKOMYy YPaBHEHHIO PErpeccUu TMOJydeHa HauOoiblias OIEHKa
TCCHOTHI CBA3H.
3. Cnenarb BbIBOJBI.
JlabGoparopHasi pabora Ne3.

Oyenka 3navumocmu ypasnenus pecpeccuu ¢ nomowpvio F-kpumepus @uwepa

Z(?—V) ,
F o = m Pxy nN—-m-1
(y_y)z 1_p)%y m
n-m-1
3agaua

Onpenenum F-kputepuit ®uiiepa A ypaBHEHMH NapHOM HENMHEHHOW perpeccuw,
nosiyueHHbIX B JlabopaTopHoii padote Nel.

Pemenmne.

1. Paccuuraiite Fpuon M CpaBHHTE IONYYEHHOE 3HAYEHHE CO 3HAYEHHEM, Fius, IpH
3aJJaHHOM ypoBHe 3HaunMocT o = 0,05.

2. Cnenaiite BBIBOABI O CYIIECTBEHHOCTH CBSI3H.
JlabopaTopnasi padora Ne4.
Pacuem cpeonux koagpgpuyuenmos snacmuynocmu

B skoHOMMYECKHX HCCIIEOOBAHHSIX IMAPOKOC MPUMCHCHUC HAXOIUT Takok I10Ka3aTclib,
KakK Cpe,Z[HI/Iﬁ KOZ—)(I)(I)I/ILII/IGHT 9JIaCTUYHOCTH, BBIYUCIISIEMBIN IO (bOpMy.]'ICI
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D=1 (02
-

CpenHnii KOdQ(UIMEHT 3MACTUYHOCTH ) MOKA3BIBAET, HA CKOJIBKO MPOILEHTOB B
CpeIHEM TIO COBOKYITHOCTH WM3MEHHUTCS pEe3ylbTaT y OT CBOCH CpeAHed BEIWYHHBI TIpU
u3MeHeHuu ¢pakropa x Ha 1 % OT CBOETO CpeTHero 3HAUCHUSI.

3agaua

[lo rpynne npeanpuaTuid, MPOU3BOIALIMX OJHOPOJHYIO MPOAYKIIMIO, M3BECTHO, KakK
3aBHCHUT C€0ECTOMMOCTD €AMHUIIBI MPOAYKIUHU Y OT (PaKTOPOB, MIPUBEACHHBIX B TA0II. 3.

Ta0mnuua 3.

[Tpusnak -dakrop

YpaBHeHUE MApHOU perpeccuu

Cpennee 3HaueHue axktopa

rocyanapcTBom, %, X3

O6beM NpOM3BOACTBA, MIIH 58 74 X_l —264
pyo., X1 =0,62 +

X
OntoBass meHa 3a 1 T 9)( ~11.75- X21,6281 X, =1,503
SHEPrOHOCHUTENIS, MJIH. PYO., 2
X2
Jost mpuObLIH, U3bIMaEMON yx3 —14,87-1,016™ X = 26,3

1. OHpeI[eJ'II/ITB C IMOMOIbIO CPCIAHUX KOS(I)(i)I/II_II/IeHTOB OJIACTUYHOCTHU CUIIY BIIMSAHUSA

Ka)Ka0ro (hakTopa Ha pe3ysbTar.

2. PamxupoBaTh (paKTOpHI 110 CHIIE BIHUSHUS.

Pemenue.
n 58 74
1. dna ypaBHEHUS PaBHOCTOPOHHEHN TUTIEPOOITBI yx =0,6 X
= % b X ~b
= 1) B =y L=
Xl a-+ Xl aX1 +D -
2. Paccumraiite cpegHue KOd(PPHUIMEHTHI SIACTUYHOCTH M CTENEHHOW U

nokasarenbHol GpyHkimit (Ilpunoxenue 4).

BPEMEHHBDIE PA/Ibl

COBOKYHHOCTB YIIOPAAOYCHHBIX BO BPCMCHU Ha6J'IIo,Z[eHHﬁ HCKOTOPOI'0 IIOKa3aTCiIsa

HAa3bIBAKOT 6PEMEHHbIM pﬂdOM .

Psn HaOmofeHuii 3a 3HAYEHHUSAMH ONPEACICHHOTO IOKAa3aTels, YIOPSIOYCHHBIH B
3aBHCHMOCTH OT BO3PaCTAaIOIIMX WU YOBIBAIOIIMX 3HAYCHHUU JPYroro MOKas3arels, Ha3bIBaIOT
OUHAMUYECKUM PAOOM, BDEMEHHBIM PAOOM, PAOOM OUHAMUKU.

OTI[CHLHLIC Ha6J'IIOI[eHI/ISI BPEMCHHOTO PAJida HA3BIBAKOTCA YpPOBHAMU STOTO pAda.

JlabGoparopHnas padora Nel

Buisgnenue anomanvrulx yposHeti 8pemMeHHbIX psi0os
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YpOBHH BpPEMEHHBIX PSIOB MOTYT WMETh aHOMallbHbIC 3HaueHUs. [losiBIeHHE TaKuxX
3HAYCHUI MOXKET OBITh BEI3BAHO OIMMMOKAMU MpH cOOpe, 3aMKMCH WK Iepeaade nHpopmaIuu — 3To
OIIMOKM TEXHUYECKOTO MOpPSAKa, WIH OMMUOKHN mepBoro poaa. OMHAKO aHOMAJIbHBIE 3HAYCHUS
MOTYT OTpaXKaTh peaJlbHbIC TPOIIECCHI, HATPUMEP CKAYOK JoJIapa Wi MaJeHUue Kypca IEHHBIX
OyMmar u T.JI.; TAKUE aHOMAJIbHBIC 3HAUEHHUSI OTHOCST K OIMOKaM BTOPOTO POJIa, OHU HE TIOJIJICIKAT
ycTpaHeHuto. J[s BBISBICHHSI aHOMAIBHBIX YPOBHEH BPEMEHHBIX PSJIOB MOXKHO HCIOJIB30BATh
Mmemoo Upeuna.

IlycTh MMeeTCss BpEMEHHOM PsiA;

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

Metoa UpBuHa npeanonaraet UCHOIb30BaHUE CAEAYIOIEH (POPMYIIBL:

|yt _Yt—1| t:ﬁ_

A =

Oy

rne O, =

PacuerHble 3HaueHust A, A3 CPaBHHUBAIOTCS C TaOJIMYHBIMHU 3HAYCHUSIMH KPUTEPHS
Upsuna A ; eciv Kakoe-n1u00 M3 HUX OKa3bIBAETCA OOJIBIIE TAOJIMYHOIO, TO COOTBETCTBYIOIIEE

3HA4YCHUC yt YPOBH: pdaa CHATACTCA aHOMAJIbHBIM. 3HaueHUS KpUuTCpus I/IpBI/IHa AJIs1 YPOBHA

3HAYUMOCTH X = 0105 IIPpHUBCICHLI B Ta6J'II/II_IC.

n

2

3

10

20

30

50

100

Aa

2,8

2,3

1,5

1,3

1,2

1,1

1,0

[Tocne BbBISBIEHUS aHOMAJIbHBIX YPOBHEH HEOOXOAMMO ONPEIEIUTh NPUYMHBI HX
BO3HUKHOBEHUS. EciM OHM BBI3BaHBI OIIMOKAMM TEXHHYECKOTO MOPSIKA, TO OHU YCTPaHSIOTCS
anb0 3aMEHOM aHOMAaJbHbIX YPOBHEH COOTBETCTBYIOIIMMM 3HAYEHUSIMH 1O KPHUBOW,
anMnpoOKCUMHUPYIOIIEH BpeMEHHOH psijl, MO0 3aMeHON YpOoBHEH cpeaHel apupMeTnueckoi AByX
COCEIHUX YPOBHEH psla.

OIJ_II/I6KI/I, BO3HHUKAIOIINE H3-3a BO3ICUCTBHUSI (I)aKTOpOB, UMCIOIIUX 00BEKTHBHBIN
XapaKTep, YCTPAHCHUIO HC MMOAJICIKAT.

3agaua

BpemeHnHoii psizt 3a1aH B TAOIUYHON Gopme.

t 1 2 3 4 5 6 7 8 9 10

y 1,6 1,9 2,1 2,4 4,5 2,8 3,1 3,3 3,6 3,8

1. ITpoBepuTh HaTMYME aHOMAJIBHBIX 3HAYEHUW TOYKH t=2 , U= 5, t=10.

2. YcTpaHUTh aHOMAIbHBIE YPOBHH, CUMTAas MPUYMHAMH WX BO3HUKHOBEHUS OIIMOKH
MEPBOTO YPOBHSI.

JlabopaTopnasi paGora Ne2
IIposepka cunomeswvl cyujecmeosanus meHoeHyuu

Ecmn  BO BPEMCHHOM  psAAy MPOABIACTCA  AIUTCIIbHAA TCHACHIUA H3MCHCHUA

S9KOHOMHYECCKOI'0 ITOKAa3aTeiisd, TO B 3TOM CJIIy4ac€ roBOpAT, YTO UMECT MECTO mpeH()
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HOII TPCHAOM NOHUMAIOT U3MCHCHUC, OIIPCIACIIAIOIICC 0611_[66 HaIpaBJICHUC PA3BUTHA UJIU
OCHOBHYIO TCHACHIIMIO BPEMCHHOI'O pAaa.

Jpyrumu cinoBamu, mpero (menoenyus) — 3TO yCTOHYUBOE, CHCTEMAaTHYECKOE H3MCHEHHE
3HaYCHUI BPEMEHHOI'O PsiZia B TEUEHUE JOCTATOYHO JIOJI0Oro EPHOAA.

HpI/I IIPOrHO3UPOBAHUKU BPEMCHHBIX PsAOO0B HGO6XOI[I/IMO BbIICHUTDL, CYHICCTBYCT JIM
TEHACHINA BO BPpEMCHHOM pAAY UK OHA OTCYTCTBYCT.

Hns Bpemennoro psiga (1) paccMOTpu KPUTEPHUH «B0OCX00AWUX U HUCXOOAWUXY CEPUH,
COIIACHO KOTOPOMY TE€HJEHIIUS OIIPENEISAETCS 110 CAEAYIOLIEMY aIrOPUTMY.

1. JIns ucciaenyeMoro BpPEMEHHOrO psiia ONpEAENseTcsl MOCIIEI0BaTeIbHOCTh 3HAKOB,
UCXOJISl U3 YCIIOBUIA:

+, ecau Y —VY; >0,
%1 ecan Y - @
’ Year — Y <0.

[Tpu 3TOM ecim Tocieayromniee Ha0JtoIeHNE PaBHO MPEABIAYIIEMY, TO YIUTHIBAETCS TOJIBKO OJTHO
HaOJIIOEHUE.

2. [logcuuThIBaeTCS YUCIIO CEPUIA v(n) . Tox CepHeH MOHUMAETCS TOCIIEI0BATEILHOCTh
MO/APSAJT PACTIONOKEHHBIX IUIFOCOB U MUHYCOB, IPUYEM OJIMH TUTIOC WM MUHYC CUMTAETCS CEpUEH.

3. OnpegensieTcst NPOTSHKEHHOCTh CaMOU INTMHHON CEepUH Imax(n) :

4. Ilo Tabnwuile, MpUBEICHHON HUXE, HAXOAUTCS 3HAYCHUE I(n).

JmHa psaga, n n<26 26 <n <153 153 < n <170

3nauenne I(n) 5 6 7

5. Ecim HapymacTcsa XOTA OBl OOHO H3 CICAYHOIINX HCPABCHCTB, TO THUIIOTE3a 00
OTCYTCTBUU TPCHA OTBEPTacTCs C HOBepHTCHLHOﬁ BCPOATHOCTBIO 0,95:

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

max(n) < 1(n).
KBagpaTHble CKOOKM HEpaBEHCTBA 03HAYAIOT LENIYI0 YaCTh YHCIIA.

3amaua

JlaHa nuHaMKKa €XEeKBapTaJIbHOTO BBITYCKAa MPOAYKUUU (PUPMBI B JIEH. €/1. C TOMOILBIO
KPUTEPHSL «BOCXOO0AUUX U HUCXOOAWUX» CEPUI CENATh BBIBOJ O IPUCYTCTBUU WM OTCYTCTBUU
TpeHaa. J{oBepuTenbHy0 BEpOATHOCTh NPUHATE paBHOi 0,95.

t |1 2 3 4 5 6 7 8 9 10 |11 |12 |13 |14 | 15| 16

y 10 14| 7 |16 |15 |17 | 16 | 20 | 17 7 151161201419 | 21

Pemenmne.

1. Jlo6aBbTe B TaONMIly JTOMOIHUTEIBHYIO CTPOKY O 11 3aIMCH TIOCIENOBATENbHOCTH
3HAKOB, JUIsl OMIPEICICHUS KOTOPOIl HCTIONB3ylTe hopMyy (2).
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2. IlogcumnTaiiTe 4nuciio cepui v(n) , TPOTSHKEHHOCTh CAMOW JUIMHHOM CEepUU |max(n) u

OTpeICITUTE I(N) o Ta6mume.

3. 3anuImTe CUCTEMY HEPABEHCTB, IPOBEPHTE X BBHIIOJIHEHHE.

4. CnemaiiTe BBIBO/I.

JlabGoparopHasi padora Ne3
Buviuucnenue ocnosnvix noxazameneu OUHAMUKY

I[HH KOJHUYECTBEHHOM OLCHKU JUHAMUKH 3KOHOMHWYCCKUX IMPOLCCCOB NPUMCHAKOT TAKUC
CTaTUCTHYCCKHUEC ITOKa3aTclIv, KakK abcontomuvie npupocmsl, memnvl pocma u npupocmdad. Onn
nmoapa3aAciIsAirtOTCA Ha yenHole, bazucnvie U cpe()Hue.

Ecnu cpaBHeHnEe ypOBHEN BPEMEHHOIO Ps1/Ia OCYLIECTBIISAETCS C OJJHUM U TEM XKE YPOBHEM,
IPUHATHIM 3a 0a3y, TO OKa3aTelIH Ha3bIBalOTCA OasucHbimuy. ECn cpaBHEHHE OCYILIECTBIISETCS €
NEepPEMEHHOI 0a30i, MpUUYeM Kaxabli NOCIEAYIOUN YPOBEHb CPABHUBAETCSA C MPEABIAYIIUM, TO
BBIYMCJICHHBIE TI0KA3aTEIIN HA3bIBAIOTCS YenHbIMU.

@opMynbl I BBIYUCICHUS LEMHBIX, OA3UCHBIX M CPEAHUX AOCOJIOTHBIX MPUPOCTOB,
TEMIIOB POCTa U TEMIOB Ipupocta nansl B Tabmune (1). B ¢popmynax npuHsaTel 06003HaUCHUS:

Yt = Y1: Y2+ s Ytr-sYn — ypoBuu Bpemennoro psma, N — mnuna paga, Ys — ypoBeHb
BPEMEHHOTO Psijia, IPUHATHIN 3a 6a3y 1/ CpaBHEHHS.

O0o3HaueHune AOCOJIOTHBII Temn pocra Temn npupocra
NPHPOCT
Ilennoii Ayt =V — Vi1 T = Yi 100% K; =T, —100%
Vi
BasucHbli AYse =Y — Vs T, = £~100% Ksi =Tst —100%
(=
Ys
Cpennuii - — - K s =T —100%
Ay =2 o Y 1009 ot ’
n-1 Y1

Ornucanue AWHAMHKH Psijia CPEAHUM IPHUPOCTOM COOTBETCTBYET €r0 MPEJICTABICHHUIO B
BUJIE MIPSMOM, MPOXOASIIEH uepe3 ABe KpaliHue TOUYKHU. |1 momydeHus: MPOTHO3HOTO 3HAYSHHUS
Ha OJIMH WIar BIIEpe]l TOCTATOYHO K MOCJEeIHEMY HAOIIOJCHHUIO JOOABUTh 3HAYCHHE CPEIHEro
a0COJIFOTHOTO MPUPOCTA:

Yna = Yn +Ay, (3)
rae Yn — 3HaueHHe IOKas3aTels B N TOUKE BPEMEHHOTO psia, Yni+l — HNPOTHO3HOE 3HAYEHHUE
nokasatens B Touke N+1 . AY _snauenue CpEeHEro MPUPOCTa BPEMEHHOTO Psijia.
[TonydyeHue MporHo3HOTO 3HaueHUs Mo ¢Gopmyne (3) KOPPEKTHO, €CIM JAMHAMHUKA psijia

Onn3ka K auHeWHoH. Ha Takoll paBHOMEpHBIM XapakTep IMHAMHUKH YKa3blBalOT MPHUMEPHO
OJIMHAKOBBIE 1IETTHbIE A0COIOTHBIE TPUPOCTHI.
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Hcnonp30BaHuE CPENHEr0 TEMIIA pocTa (CpEeAHEro Temma IMPUPOCTa) Ui OMHCAHMS
JUHAMHUKU Pa3BUTUSA PAAA COOTBETCTBYET €ro IPEACTABICHUIO B BHUAE IOKA3aTCIBHOM WIN
DKCIIOHCHLIMAJIBHOM KpUBOMW, IPOBEACHHOW Yepe3 [BE KpalHUE TOYKH, M XapakTEepHO s
IIPOLIECCOB, W3MEHEHHE IMHAMHMKH KOTOPBIX IPOHUCXOOUT C IOCTOSHHBIM TEMIIOM pOCTa.
ITporno3Hoe 3HaueHUe Ha OJMH LIar BIEpe] ONpeessercs 1o Gopmyle:

yn+1 =Yn -I_- :

HenocratkoM mIpOrHO3MPOBAaHMA C HCIOJB30BAHUEM CPEIHEr0 IPHUPOCTa U CPEIHETO
TeMIIa pOCTa SBJISAETCS TO, YTO OHM YYUTBIBAIOT HAYAJIBHBIN U KOHEYHBIN YPOBHU PsAlla, UCKIIIOYast
BIIMSHUE IIPOMEKYTOUHBIX YpOBHEH. TeM He MeEHee, OHM HCIOJIb3YIOTCS Kak IIPOCTEHIIHne,
npUOJIMKEHHBIE CTIOCOOBI TPOTHO3UPOBAHHUS.

3amaua.

E>xexBapranpHas quHamuka ¢GoHla 3apaboTHOI IiaThl pabOTHUKOB (UPMBI B JIEH. €.
IpeJicTaBjIeHa B TabIuIe.

t 1 2 3 4 5

y 18946,00 | 8981,50 | 9024,10 | 9063,15 | 9105,75
O6ocHOBaTh MPAaBOMEPHOCTHh HKCIIONB30BAHUE CPEIHEro MPHUPOCTa ISl OMpEeICHUS

MIPOTHO3HOTO 3Ha4YeHHsl (PoHa 3apabOTHOI MIaThl B 6-M KBapTaie.

3anaua.

V3MeHeHHe e)XeKBapTaIbHON TUHAMUKA (OHIA 3apaOOTHOM TUIAThl pAOOTHUKOB (PHPMBI
MMPOUCXOAUJIIO MPHUMEPHO C IMOCTOAHHBIM TEMIIOM PpOCTa B TCUCHHUC 5 KBapTaJioB. q)OHI[
3apaboTHOM TaThl B 1-kBapTasne coctaBisii 9523,08 neH. en., a B 5-m kBaptane — 9693,13 new. en.

Onpenenutb nporuo3 (onaa 3apaboTHON MIaThl paOOTHUKOB (UPMBI B 6-M KBapTaie,
UCIIONIb3Ysl CPEIHUN TEMIT POCTA.

Jladoparopnas Ne4
Cenasrcusanue pemenHuix psooe

IIpenBapuTenbHBIN aHAJIN3 BPEMEHHBIX PSI0B SKOHOMUYECKHX MOKA3aTeNeH 3aKIII04aeTCs
B BBIABJICHUU aHOMAJbHBIX 3HAYEHWM YPOBHEH psAla, KOTOPbIE HE COOTBETCTBYIOT PEaAIbHBIM
BO3MOJKHOCTSIM PacCMaTpUBAaEMOM SKOHOMHUUYECKOW CUCTEMBI, & TAKXKE B ONPEIACICHUN HAIAYUS
TpeHJa.

HaubGonee pacmpocTpaHeHHBIM TPUEMOM JJisi YCTPAaHEHUS AaHOMAIbHBIX 3HAYCHHM
MOKa3aTeJIel U OTCYTCTBHUSl TCHJICHIIMM BPEMEHHOTO PAJa SIBISIETCS CeNANCUBAHUE BPEMEHHO20
pada. Ilpu 5ToM MPOU3BOIUTCS 3aMeHa (PAKTUYECKUX YPOBHEH BPEMEHHOTO psifia paCUeTHBIMH,
YTO CIOCOOCTBYeT Oojiee HYETKOMY TMPOSIBICHUIO TEHACHIMU psina. CKONb3sIIe CpeaHue
MO3BOJISIIOT CTJIAINTh CIIy9aifHbIC U TIEPUOINYECKHE KOJIeOaHUsI BPEMEHHOTO Psija.

Haubonee pacmpocTpaHeHHOW MpoLeaypol Cria)XXUBaHUS SBISIETCS METON MPOCMOU
cronbssiyell cpednen. CHavama Jyisi BPEMEHHOTO Psijia ONPEAeIsieTCsl HHTEPBAJ CriaKuBaHus (Q).
Ecniu HeoOXomMMo criaaiuth MeNKuWe KoJjeOaHWs, TO HMHTEpBal CrIaKUBaHUS OepyT IO
BO3MOKHOCTH OOJBIIMM, €CIH HYXHO COXPaHHTh 0oJjiee MeNKHhe KOojaeOaHus, TO HHTEepBal
CTIIQXXMBaHUS YMEHbINAOT. J[J1s mepBhIX (J) ypOBHEH BPEMEHHOTO psifia BEIYUCISETCS UX CPEIHEE
apudmeTHyecKkoe 3HaYeHHE. ITO OyAeT CTIaKeHHOES 3HAYCHUE YPOBHS Psa, HAXOJSIIETOCS B
WHTEpBAJIe CTUIAKUBAHUS. 3aTeM MHTEPBAN CTIQXUBAHUS CIBUTAETCS HA OJWH YPOBEHBb BIPABO,
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MIOBTOPSIETCSI BBIUMCIIEHUE cpenHel apudmerndeckoil u T.1. B pesynbrare Takoi mpouemaypbl
HOJYYUM PAJ CIVIQXKEHHBIX 3HAYEHUH, IIPU 3TOM B 3aBUCHUMOCTU OT (J) MEpBbIe M IOCIETHHE
YPOBHU TEPSIOTCA.

Jlnuny uHTepBana criaxkuBaHus (J) yaoOHO OpaTh B BUJIE HEUETHOTO YHMCIA, B 3TOM
cllydae pacyeTHOE 3HAUCHHE CKOJB3AIICH cpenHei OyneT MpUXOIUTHCA HA CPEIHHA HMHTEPBAJ
psaa.

Hanpumep, ni1s untepBana § = 3 criiaxeHHbIE YPOBHH PaCCUUTHIBAIOTCA 1O (hopmyIie:

Ve =(Yia +Yi +Yia) /3.

UroObl HE MOTEPSATh MEPBbIM W MOCICAHUNW YPOBHH Psiia, UX MOKHO BBIYUCIUTH IO
dbopMynaM napaboIuYecKOro HHTEPIOIUPOBAHUS:

V1 = (5y1 + 2y, — y3)/6,
Yo = (=Yn2 +2Yn 4 +5Y,)/6.

MeTon npocToil CKONb3AIIeH CpeHEl JaeT XOPOIIUe Pe3yabTaThl B IMHAMUYECKHUX PslaX
C JIMHEWHOM TeHACHIMEH pa3BUTHSI.

Jlns psinoB C HENMHEWHON TEeHACHLUMEHW pa3BUTHSI HEOOXOJUMO NIPHUMEHATH METOJ
636CUICHHOU CKOb3sWell cpedHell. DTOT METOJ OTIMYAeTCs OT METOJa MPOCTOW CKONB3SIIEH
CpelHeW TeM, YTO YPOBHH, BXOJSIIME B MHTEPBAJ CTIAXUBAHUs, CYMMHUPYIOTCS C Pa3HbIMHU
Becamu. J1Jisi MOJIMHOMOB 2-T0 U 3-TO MOPSAKOB 10 S-4JI€HHOW B3BEIICHHOMN CKOIB3SIICH CpeaHei
HEHTPaJIbHOE 3HAYCHHUE ONpeenseTcs o Gopmyre:

Vi =1/35- (-3y; » +12Y; 1 +17Y; +12Y; 5 —3V,,»).

BecoBpie k03 (UIIMEHTHI MPU CTIIAXUBAHUK MO MOJUHOMAM 2-TO M 3-TO TOPSIKOB B
3aBUCHUMOCTH OT JJIMHBI HHTEpBaJla CriaKUBaHUS ITPEICTABICHBI B TAOIUIIE.

Jl/IMHA HHTEpBaJIA CIVIAKUBAHUSA BecoBoii ko3 uHeHT
5 1/35 (-3, +12, +17)
7 1/21 (-2, +3, +6, +7)
9 1/231 (-21, +14, +39, +54, +59)

BolpaBHUBaHME  BpPEMEHHBIX  pPAJOB  MOXET  OBITh  NPOM3BEACHO  METOJIOM
9KCNOHeHYyuanbHo2o cenadxcueanus. CyTb METOZa 3aKIo4yaeTcs B TOM, 4YTO B IPOLENype
HAaXO0’KJICHUS CIVIAJKEHHOTO YPOBHS UCIIOIb3YIOTCS 3HAYEHUS TOJIBKO IPEAIIECTBYIOIUX YPOBHEN
PSIOB, B3AThIE C OINpPENEICHHBIM BECOM, NPHYEM BeC HaOMIOIEHUs yMEHbIIAeTCs M0 Mepe
YAQJIECHHS €70 OT MOMEHTA BPEMEHH, JIUI1 KOTOPOIrO ONPEAEIISIETCS CTIIaKEHHOE 3HaYEHUE YPOBHS

psana. Ecau mist ucxognoro BpemenHoro psaaa Yt = Y15 Y20 Yt ooy Y cooTBercTByrOmue

CrJIa)KCHHbIE 3HA4YeHMs] YPOBHEW 0003HAUUTh S¢, rue t=1n , TO DKCIIOHEHIIMAJILHOE
Crila)kKMBaHHE MPOU3BOIUTCS IO PEKYPPEHTHOMY COOTHOILIEHUIO:

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

r7e o — napameTp CriiakuaHus, npuyem 0 1, BenmnuuHa (1- o) Ha3pIBaeTcs KodhpHUIHeHTOM
JUCKOHTUPOBAHUS.

I/ICHOHBSyﬂ PEKYPPCHTHOC COOTHOIICHHUEC TSI BCCX ypOBHCfI pdaa, Ha4YrMHag € nNepBoro u
KOH4Yasd MOMCHTOM YpPOBHA t, MOXHO IIOJIY4YHTb, YTO OKCIIOHCHIHAJIbHAsd CpCAHAA, T.C.
CTJIQXKCHHOC NAHHBIM MCTOJIOM 3HAUCHHUC YPOBHA PALd, SABJISACTCA B3BEIICHHOU CpC,[[HGfI BCEX
MNpeaAMICCTBYIOUX ypOBHCfII
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Si=a) (1-a) -y +(1-a)'Sy.

OOBIYHO M BPEMEHHBIX PSIIOB B SKOHOMHYECKHMX BEIIMYMHAX BEIMYUHY TapaMerpa
CrIIaKMBaHMs BbIOMparoT B uHTepBasie ot 0,1 1o 0,3.

Havanbublil napamerp So IIPUHUMAIOT PaBHBIM 3HAUYEHUIO NIEPBOrO YPOBHS psiAa WIH
paBHBIM cpeliHel apu(MeTHYeCKO HECKOJIbKUX MEPBBIX WICHOB psa, HallpuMep:

s _NitYa+Ys
0~ 3 .

3agaua
[To naHHBIM AMHAMUKHU ypoxkaiiHocTH 3a 10 JeT, npuBeIeHHBIM B Ta0JIUIIE, PACCUUTATH:

- 3-, 5-JIeTHUE CKOJIB3SIINE CPEAHUE MPOCTHIC,
— 5-JIeTHUE CKOJB3SIINUE CPEAHUE B3BEIICHHBIE;
— CPABHUTH PE3yJIbTAaThl PACUETOB.

t 1 2 3 4 5 6 7 8 9 10

y 16,3 21,2 18,1 8,7 16,3 17,3 20,9 15,4 19,7 21,7

— MOCTPOMTE rpaduKu psijia JMHAMUKH U TPSHIOB JIMHEHHOMW (DUIbTPAIIUH.
3amaua

B Ttabmuue npuBeneHbl JaHHBIE YHMCIEHHOCTH IIpernojaBaTesiell BBICIINX Y4EOHBIX
3aBefieHuid P® (Thic. uenoBek) mo rogaM. [IpomsBecTH criaxkuBaHHE BPEMEHHOIO psja ¢
HCIIOJIb30BAHNEM KCIIOHEHIIMAIBHON CPEIHEH, IPUHSB ITapaMeTp CrilakKUBaHUs a=0,1u
a = 0,3. Ilo pe3ynpTaTam pacueToB ONPENEIUTH, KAKOW U3 CIVIaKEHHBIX BPEMEHHBIX PsI0B HOCUT
Oosee TIaiKui XapakTep.

Too | 1992 1993 1994 1995 1996 1997 1998 1999
yi | 2335 | 2399 | 2398 | 2619 | 2618 | 268,7 | 260,7 | 298,6

Jladoparopnas Ne§
Bovibop naunyuwezo euoa mpenoa ¢ nomowwio Excel

Jns onpeneneHus mapaMeTpoB JMHEWHOTO TPEHJA [0 METOAY HAaMMEHBIIMX KBaJIpaToOB
UCHonb3yeTcst cratuctuueckas byukuus JIMHEWH, nns ompeneneHus 3>KCHOHEHIUATbHOTO

tpenna JIIPPIIPHBJI. B kauecTBe He3aBUCHMON TIepeMeHHOM BEicTymaeT Bpems L =1,N

B Excel nunus TpeHa MOXeT ObITh 100aBJIeHa B JHarpaMMy ¢ 00JIaCTAMH FHCTOIPAMMBI
M B rpaduk. s aToro Heo6xoauMo:

- BBIJICIUTH 00J1aCTh JarpamMmbl; B TTITABHOM MEHIO BbIOpaTh /Juazpamma—3/Jobagume TuHu0
mpenoa,

- B TIOSIBUBIIIEMCSI TUAJIOTOBOM OKHE JIuHusi mpenoa BBIOpATh BUJ JIMHUU TPEHJIA U 3a]1aTh
COOTBETCTBYIOIIME TapaMmeTphl. JIJIS IMOJMHOMHAIBHOTO TpPEHIa HEOOXOAMMO 33JaTh
CTETEHb alMPOKCUMHPYIOIIETO MOJIMHOMA.

B xadecTBe HOMOIHUTEIBHON HH(DOPMAIIMK HA JHATPAMME MOYKHO OTOOPA3HUTh YPaBHCHHE
perpeccu W 3HAYCHHUE CPETHEKBAIPATHUUECKOTO OTKIOHEHHS, YCTAaHOBHB COOTBETCTBYIOIIUE
dnaxku Ha 3aknanke [lapamempsl TMATOTOBOTO OKHA JIuHus mpernoa.

3agaua
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JluHaMuka BbITycKa HpoAyKIH DUHISHINN XapaKTepu3yeTcsl NaHHBIMU (MJIH. JIOJUL.),
NpEeCTaBICHHBIMU B Ta0H1Ie

Toxn Boinyck npoaykuuu I'on Boinyck npoaykuuu
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. TlpoBectu pacuer nmapaMeTpoB JIMHEMHOTO U SKCIIOHCHIIMAIBHOTO TPEHIOB.

2. Tloctpouts rpaduKu psjga TMHAMUKA U TPESHIIOB.

3. BwiOparh Hamnydmuid BUJ TPEHAA HA OCHOBAaHWUU TPaPUUIECKOrOo H300paKeHHUS H

3Ha4YCHHS KOA(P(UIIMCHTA JEeTEPMHUHAIUH.
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7 OueHo4HbIEe CpeacTrsa AJid NpoBEACHUSA l'lpOMe)KyTO‘lHOﬁ arTrecranuu

a) IlinanupyemMsble pe3yabTaThl 00yYeHHS M OLlCHOYHBIE CPeICTBA JJIsl POBeIeHUs MTPOMeKy TOYHOMI

aTTeCTalum:

Kox

MHIH
KaTo
pa

Nuaukartop
AOCTHKEHU S

KOMIICTCHIINH

OueHo4YHbIE CpeCTBA

OIIK-2: Cnioco6eH npuMeHATH NMPOJABMHYThIe HHCTPYMEHTAJbHbIEC MEeTOABI IKOHOMUYECKOI0

AHAJIM32 B NPUKJIAJHBIX U (WIH) PyHAAMEHTAJBHBIX HCCJIe0BAHUAX;;

OIIK IlepeyeHb TEOPETHYECKUX BOIIPOCOB K 324€TY:
-2.1
1. Ha xakowm caiiTe MO>XHO HAWTH HHGOPMALIUIO TSI MOJETUPOBAHNUS LIEHBI
(MHAHCOBBIX AKTUBOB
2. Kaxue TpeOoBaHUS NPEABSIBIAIOTCS K PaKTOpaM, BKIFOUAEMbBIM B
ypaBHEHHUE perpeccun’?
3. Yrto Takoe BHIOOPOYHOE HCCIIEI0BAHNE
4. Yro moHMUMaeTCs MO JIMHEHHONH MHOXECTBEHHOM perpeccueii?
5. UeM oTIHMYAIOTCS CTaHIAPTU30BaHHBIE KOI(D(DHUIIMEHTHI perpeccuul OT
KO3 PHUIIMEHTOB B €CTECTBEHHOM BHIE?
PaGoraer ¢ 6. UYro mokaspiBaeT OTpULATENBFHOE 3HAUYCHUE KO3 DULIMEHT
HallMOHAJIILHBIMU 3JIACTUYHOCTH?
u
i i ?
MK TyHAPOIHBIM 7. UYem oTiMyaroTCs YAaCTHBIA M 00mMi kpuTepun Pumepa’
n OasaMut JAHHBIX | 8 Yo popmmaercs [0J] KOJUTMHEAPHOCTHIO ¥ MYJIbTHKOJTMHEAPHOCTHIO
C LIEJIBIO MTOUCKA (bakTopos?
HEOO0XOAMMOi
uHpopmanuu 00 | /8 Kak npoBepsieTcsi HaTH4Ine KOJUTHHEAPHOCTH U MYJIbTHKOJUTHHEAPHOCTH?
IKOHOMHYECKHX
SBJICHUSIX U
npoieccax
IIpakTHyeckue 3a1aHuA
Mo nanubIM caiita gKS.ru  0TOOpaTh NPU3HAKU. XapaAKTEPU3YIOLIHE COLUATBHO
-3KOHOMHYECKOE NOJI0KEeHNE pernoHOB PD 110 HCXOaHBIM JaHHBIM IOCTPOUTH
noJie Koppensuu [1oJUroH 4acToT U TUCTOrpaMMy HaljuTe KodhUIHeHTa
koppensuy . OneHuTs pacipeneneaue ..Caenatb pacdeT OCHOBHBIX
YHCIIOBbIC XapPaKTEPUCTHKH IO PE3yJIbTaTaM BHIOOPKH: BEIOOPOUYHOE CPEIHEE,
JHCIIEPCHsl, CpeJHee KBAAPaTUIeCKOE OTKIOHEHHE
OIIK | OIIK-2.2: O6pa |IlepeueHb TeopeTHYECKHX BONPOCOB K 3a4eTy:
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Kox

Nuaukarop
HHAHA OueHo4YHbIE CpeCTBA
xato | AOCTHIKEHHsI
pa KOMIETEeHINH!
-2.2. | GaTpIBaeT 1 Ilepeuncnure Bce BUIIBI MOIETICH, HETMHEHHBIX OTHOCUTENHHO: a)
nH(OpMAaITHIo 00 | BKIIFOYaeMBIX IIEpEMEHHBIX; 0) OIEHNBAaEMBIX ITapaMeTPOB.
3KOHOMUYECKHUX
P ——— 2 Kak mpoBoguTcst monbop TuHeapu3yromero mpeodpa3oBaHus I
nporeccax, BHYTPEHHE HETMHEHHBIX MOIETEH?
OTpEACIACT 3 HazoBuTe mokasarenu KOppensmnnuy, HCIIOIb3yeMbIe TP HETMHEHHBIX
CBAM 1 COOTHOUIEHHSAX pacCMaTPUBAEMBIX TPU3HAKOB.
3aBHCHMOCTHU
MEXAY 4 Kakwue 3amaun pemaroTcst Ipy IOCTPOSHUH YPaBHEHUS pErpecCcuu’?
37eMEHTaMHI
uHpoOpMauuy, 5 . Kaxkoit Bug umeeT cucreMa HOpMaJbHbBIX YPAaBHEHUH METOAA
dbopmyIHpyeT HauMEHBIINX KBa/IpaToOB B ClIydae JIMHEHHON perpeccuu?
000CHOBaHHBIN . .
6. [To xakoit popmyIe BEIUMCIIETCS UHAECKC MHOKECTBEHHON
BRIBOZ Koppensauuu’?
7. Kak BBIUHCIISIOTCS MHIEKC MHOYKECTBEHHOHN TeTEPMUHAINH U
CKOPPEKTUPOBAHHBIN HHIECKC MHOXKECTBEHHOH IeTepMUHAITIHN ?
8. Kak npoBepsieTcst 3HaUMMOCTh ypaBHEHUs PETPECCUU U OTAEIBHBIX
KO3 PHUIINEHTOB
IIpakTHYeckue 3a1aHus
Mo nanubIM caiita gKS.ru  0TOOpaTh MPU3HAKU. XapaKTEPU3YOIIHE COIHATBHO
=3KOHOMHYECKOE T0JI0)KEeHNE PeTHOHOB PD. [IpoBepurs Hx Ha
HOPMaJBHOCTb. . HaiiTh ypaBHeHHE perpeccuu y = a + bx MeTojoM
HAaMMEHBIINX KBaJpaToB. . [locTponTh rpadMK: HCXOAHBIE TOUKH U YpaBHEHUE
perpeccun. JlaTh HHTEpHIpeTaIO KOAPPHUINESHTOB YpaBHEHNSI.
OIIK | Brnageer Ilepevyenb BONPOCOB AJIl MOATOTOBKH K 3a4YeTy
-2.3: | coBpemMeHHBIMH
METOIAMH 1. Kakue TpeGoBaHUs IPEABSBISIOTCS K akTopam, BKIIOYAEMBIM B
AKOHOMUYECKOIO ypaBHEHUE perpeccun’?
aHaIn3a,

CTaTUCTHKH U
9KOHOMETPHKHU
JUTSI peIIeHuUs
TEOPETHUYECKUX H
NPUKIATHBIX

2. UYro Ttakoe BEIOOPOYHOE HCCIIETOBAHNE
3. Yro moHMMaeTcs 1O/ JIUHSHHON MHOKECTBEHHOM perpeccueii?

4. Yewm oTnHUAIOTCS CTaHAAPTU30BaHHbIC KOIDMOUIIMEHTHI pErpeccuu OT
K03 (UIIMEHTOB B €CTECTBEHHOM BHUe?
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Kox

Nuaukarop
HHAH OueHo4YHbIE CpeCTBA
xato | AOCTHIKEHHsI
pa KOMIETEeHIINH
3a1a4 5. Urto mokaspIBaeT OTpHUIIATENHHOE 3HAUYCHNE KOd(h(DHUIMEeHTa

AMACTUIHOCTH?
6. YeM OTIMYAIOTCS YaCTHBIN M 001U KpuTepun Duiiepa?

7. UYro moHMMAaETCs O] KOJUIMHEAPHOCTHIO H MYJIbTHKOJUTHHEAPHOCTHIO
(haxTopoB?

Kak mpoBepsieTcst Hanmare KOJUTMHEAPHOCTH U MYJIbTHKOJUTHHEAPHOCTH?
IIpakTuyeckune 3aganus

[To 20 mpenmpusiTUsAM peruoHa OMPEIETUTh 3aBUCUMOCTh BRIPAOOTKH
MPOYKIIMK Ha OJHOTO PabOTHHUKA ) (ThIC.py0.) OT BBOJA B ICHCTBUE HOBBIX

OCHOBHEIX oHI0B X1 (% OT CTOMMOCTH (hOHIOB Ha KOHEIl TOAa) H OT
YAETHHOTO Beca padOUYNX BHICOKOH KBATM(UKAIIMK B OOIIEH YHCICHHOCTH

pabounx X2 (%).

TecThl

1 QHHOFCHHI)IMI/I HCpCMCHHBIMI/I HAa3bIBAKOTCS BLI6CpI/IT€ OJUH OTBET:
1 HE3aBUCHUMBIC HepeMeHHBIe
2 3aBUCHMBIE TIEPEMEHHEIC

3 MaTeMaTHUYeCKHe OXKHJIAaHUS JINHEHHBbIE KO DUIIMEHTHI

2 OHUM U3 MHIUKATOPOB ONPEEIICHUS HATMYHAA MYJIbTHKOJIMHEAPHOCTH
MeX]ly IPU3HAKAMH SIBJISIETCS MTPEBBIIIEHIE TTAPHBIM KOAQPHUIIMEHTOM
KOpPEJIALMY BEJINYUHBI

Bri6epute oauH OTBET

1. 08
2. 08
3. 31
4. 0

5 -1
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Kox

MHIH
KaTo

pa

Nuaukarop
AOCTHKEHU S

KOMIICTCHIINH

OueHouHble cpeacrsa

3 Ecnu npeanochuiKy METo/1a HAaNMEHBITNX KBAIPaTOB HAPYIIICHBI,
To BrIiOepuTe oavH OTBET:

1 IMOJIYYE€HHOC YPAaBHECHHUE CTaTUCTUICCKN HE3HAYHNMO

2 OIEHKHU MapaMEeTPOB MOTYT HE 001a/1aTh CBOHCTBaMH 3()(heKTUBHOCTH,
COCTOSITENTFHOCTH, HECMEIIEHHOCTH

KO3 (OUITUEHT PETPECCHU SIBIAETCS HECYIIECTBEHHBIM

3 k03 HUIUESHT KOPPEIISIIUU SBISICTCS HECYIICCTBCHHBIM

4 DKOHOMUYECKHE TIEPEMEHHBIE MOTYT BBICTYIIATh B OJJHUX MOJIEISX
Bribepure oauH OTBeT:

1. xak SHIOTeHHBIC, a B APYTUX — KaK SK30TCHHBIC IEPEMEHHbIE
2. Kak BHJOTCHHBIE, a B JIPYTHUX — KaK (UKTUBHBIC TIEPEMEHHbIC
3. Kak 9K30TCHHbBIE, a B IPYTUX — KaK (DUKTUBHEIE IIEPEMCHHBIC

4. TONBKO Kak OHAOTCHHBIC ICPCMECHHBIC

OIIK-5: Cnoco6eH ucnob30BaTh COBpeMeHHble MH(POPMaNMOHHbIE TeXHOJOTHH U MPOrpaMMHbIe

cpelCcTBA NMPH pelieHUH NPodecCHOHATBHBIX 3a/1a4.

OIIK
-5.1:

OIIK-5.1:
Bribupaer
COOTBETCTBYIOIIN
€ COJePIKaHUI0
npodeccuoHaIbH
BIX 3aJ1a4
MHCTPYMEHTapHi
00paboTKH H
aHanmM3a JaHHBIX,
COBPEMEHHBIE
UHQOPMAITHOHHBI
€ TeXHOJIOTHH U
IpOrpaMMHOE
o0ecriedyeHue

l'[epequb TCOPETUIECCKHUX BOIIPOCOB K 3a4€Ty

1. Urto 03HaYaeT MOHITHE «KauYeCTBEHHAS» MOEIh PErpecCuu?
2. B kakom ciyyae BepHO COOTHOIIEHUE 7

3. Yto 03HAYaeT BHICKA3bIBAHUE «TE€CHAS JIMHEHHAS CBA3b)?

4. Uro mokaszbiBaeT koadduieHT nerepmuHauu pasueiid 0,757

5. Uro Takoe omuoOKa anmpoKCUMaIuu?

6. [IpuBenuTe npumep HENUHEHHON PETPECCUU 110 BKIFOYaEMbIM B HEe

OOBSICHSIOIIMM TIEPEMEHHBIM, HO JINHEHHO 1O OLIEHUBAEMBIM ITapaMeTpam.
7. UTto 3HAaUNUT BHYTPEHHE JIMHENHHAs MOJEIb?

8. Onwumure, YTO O3HAYAET BhICKa3bIBaHHE «(DYHKIINS, HAWITYUIIIAM
00pa3oM ONMCHIBAOLIAS 3aBUCUMOCTD Y OT X»?

Keﬁc-sazlaﬂnﬂ, COCTOAIMEC U3 ONMMCAHUA CUTyallUl U BOIIPOCOB K Heil

1. Onpenenute Buj QPyHKIMHK, HAMTYYIIUM 00pa30oM ONMHMCHIBAIOLIEH
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Kox

Nuaukarop
HHAH OueHo4YHbIE CpeCTBA
xato | AOCTHIKEHHsI
pa KOMIETEeHINH!
3aBHCUMOCTb PACXOA0B Ha MOKYIIKY IPOJOBOJBCTBEHHBIX TOBAPOB B OOLINX
pacxoxax (%) - y OT cpeAHeHEBHOM 3apabOTHOM IIATHI OTHOTO PabOTAIOIIETO
(py0) — X 10 JaHHBIM CEMHU TEPPUTOPUI Y palbcKOro pernona 3a 199X r.
2. 115t XapaKTepUCTHKH 3aBUCHUMOCTH Y OT X paccUUTaiTe mapameTpsbl
CIeIYIOIUX (DYHKITUI:
. JIMHEHHOM;
. CTCIICHHOM;
. oKa3aTeIIbHOM;
. PaBHOCTOPOHHEH rUIepOOIIHI.
OreHHTe KXY MOJISNb Yepe3 CPEIHIOI OIIUOKY anmpoOKCUMAaIMU A U
F-kpurepuii @umepa.
Hcnoas3yiiTe mporpammy Statistika
OIIK | OIIK-5.2: Ilepeyenn BONPOCOB /115 MOATOTOBKH K 3a4eTy
-3.2 | Ucnonw3yet muis
i ?
permeHs 1. Uro Takoe perpecCHOHHBIN aHaAIN3?
npohecCHOHANTbH o o
2. UTo moHUMAETCS O] TAPHOU Perpeccucii’
BIX 3aj1a4
COBPEMCHHBIC 3. Onuummte cyth TpanuuronHoro MHK asns nuHeitHoM napHOM
MHPOPMALMOHHBI | PErPECCHUH.
€ TEXHOJIOTHH U
()
NpOrpaMMHbIE 4. Uro Takoe «oueHka napamerpay? Yem oTIMYAOTCA «MCTHHHBIE
(7
cpencTBa, 3HAYEHHs TapaMEeTPOB PETPECCUU OT MX OLIEHOK?
NpeaBaPUTEILHO
p P 5. Uro Takoe 0CTaTKH B PErpPECCHOHHOM aHain3e?
OLICHUB
BO3MOXHOCTE U | 6, OnuimnTe npouexypy NpOBEpPKH THIOTE3HI.
1esnecoo0pa3HocT
b UX 7. UYro Takoe ypoBEeHb JOBEpHs?
MCIIOJIb30BaHUS .
8. Uro Takoe uHTEpBaIbHbIN porHo3? [loueMy Bo3HUKaeT

H€06XOI[I/IMOCTL MOCTPOCHHUA TOYCUHBIX HpOFHOSOB?

9. Kakoii B uMeeT cucteMa HOpMaJIbHbIX YPaBHEHUN METO/1a
HaUMEHBIIIUX KBAJIPaTOB B cllyyae JUHEIHON perpeccuu?

10.
Koppensauuu?

o kakoii GopMysie BEIYUCISETCS JIMHEHHBINA KOA(GUIIMEHT MapHOU

11. Kak BblUHCHSETCS U UTO MOKA3bIBAET MHACKC AETEPMUHALIUN?

12.

Kax Bprmcisercs 1 9To moKas3bIBaeT HHACKC ACTEPMUHAIIAN?

13. Kaxk nmpoBepsieTcs 3HaUMMOCTb YPAaBHEHHUSI PETPECCUN U OTIEIBHBIX
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Kox

MHIH
KaTo

pa

Nuaukarop
AOCTHKEHU S

KOMIICTCHIINH

OueHouHble cpeacrsa

ko3 purmeHToB?

14. Kak ctpoutcst JOBEpHUTENBHBIN HHTEPBAT IPOTHO3a B ClIyYac
JTMHEHHOH perpeccun?

15. Kak BBIYHCIISIOTCS ¥ YTO TIOKA3bIBAIOT KOI(PPUIIMEHT 31aCTUIHOCTH D
" cpeaHui KO3 PHUIMEHT 27aCTHIHOCTH

Keiic-3apanus, cocTosiniyue U3 ONUCAHUS CUTYallM4 U BONPOCOB K HeU

Omnpenenuts GakTopsl, POPMUPOBABILNE LIEHY KBAPTUP B CTPOSIIUXCS OMAX
B Cankt-IletepOypre B 1996 r. 1o JaHHBIM O PBIHKE CTPOSIIETOCS Kb B
Cankrt-TletepOypre (10 COCTOSIHUIO Ha JIekadpb 1996 1.)

CrenepupyiiTe QUKTHBHYIO IEPEMEHHYIO Z, OTPaXAOLIYI0 MECTONOI0KECHUE
KBAapTHUPbBI W MO3BOJIAIOMIYIO PA3JAC/IUTh BCYO COBOKYITHOCTH KBAPTHUP Ha JABC
TPYMIBL: KBapTHPHI Ha ceBepe ropona (IIpumopckuii paiioH,
[yBamoBo-O3epkwu, ['paxknanka) u Ha tore roposa (FOro-3aman,
Kpacnocensckuii paiion).IlocTpoiite ypaBHEeHHE perpeccun,
XapaKTepHU3yIoLlee 3aBUCHMOCTD LIEHBI OT BceX (PakTOpOB, B TMHEHHON U
CTCTICHHOH (opme.

CymecTByeT i pa3HHIIA B [leHaX KBAPTHP, PACTIOJIOXKEHHBIX B CEBEPHOI U
rokHOM uacTsax Cankr-IlerepOypra? SBisercs v Hajuuue OaJIKOHA U JIOKUU
MIPENMYIIECTBOM KBapTUPHI Ha phiHKe? Kak BBl 00BICHUTE STOT (haKT?
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b) Tlopsaoxk mpoBeneHUs TPOMEKYTOUHOW AaTTECTAl[MH, IOKA3aTeld W KPUTEPUH OIICHUBAHUS:
[IpomesxyTouHast aTTecTaus 1Mo TUCIHIUTHHE « DKOHOMETPHKay» BKITIOYAET TEOPETUIECKUE BOMIPOCHI,
MO3BOJISIONIUE OIICHUTh YPOBEHD YCBOCHUS O0YYArOIIIMMUCS 3HAHUM, U PAKTUYCCKUE 3aJaHus,
BBISIBIISIFOIINE CTETNICHb C(POPMUPOBAHHOCTH YMEHU U BIIAJICHUIA, IPOBOAUTCS B pOopMe 3aueTa. 3a4eT 1o
JIAHHOW JINCUIMIUIMHE TIPOBOJUTCS B YCTHOH QopMme Mo OwuieraM, KaxkIbld U3 KOTOPBIX
BKIIFOYACT OJIMH TCOPETUYCCKUI BOMIPOC U OJTHO MpaKTHUECKoe 3a1anue. [lokazarenu u Kpurepuu
OIICHUBAHUS 3a4eTa:—Ha OICHKY «3aYTCHO»—O00YUYAIOMINHCS JEMOHCTPHPYET BBICOKUI ypOBEHBb
c(hOpMHUPOBAHHOCTU KOMIICTCHIIMIH, BCECTOPOHHEE, CUCTEMAaTHYECKOC U TIIyOOKOE 3HAHHE
y49e0HOrO0 MaTepuana, CBOOOIHO BBITIONHSET MpPaKTHUECKHWE 3aJaHHsA, CBOOOIHO OMNEpUPYET
3HAaHUSAMU, YMCHHUSIMH, IPUMCHSIET UX B CUTYAIIUSIX MMOBBINIEHHON CII0KHOCTU;—Ha OIICHKY «HE3aYTCHO»—
oOyyaromuiics AeMOHCTpUpyeT 3HaHus He Oosee 20% TeopeTHYEeCKOro Martepuana, IOMyCKaeT
CYIICCTBEHHbIC OMMOKHA, HE MOXET IT0Ka3aTh MHTEIICKTYalbHbIC HABBIKH PEIICHUS TPOCTHIX 3a/1a4.
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