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1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

oOydeHure CTYJeHTOB OCHOBHBIM MaT€MaTUYECKUM MOHATUSAM U METOJaM B 00JIacTH
HSKOHOMETPHYECKOI0 MOJICIUPOBAHUS, IPUMEHUTEIHHO K PEIICHUIO 33/1a4 aHAJn3a,
MIPOTrHO3UPOBAHUS U YIPABIECHUS S)KOHOMUKON Ha MaKpo - U MUKpPO - YpOBHsIX. B mporecce
W3Y4YEHHUSI STOM TUCIUILIMHBI Y CTYICHTOB JOJKHBI OBITh CHOPMUPOBAHBI TEOPETHUECKUE U
MPAKTUYECKHE HaBBIKA PEIICHUS] SIKOHOMETPUUECKUX 33/1a4 U aHaJIN3a MOJyYEeHHBIX
pe3yJIbTaToB.

2 MecTo qucHUILIMHBI (MOYJIsI) B CTPYKTYpe 00pa30BaTe/bHOH MPOrpaMMbl

Jucnumnimna DKoHOMeTpHKa (MPOABUHYTHIN YPOBEHB) BXOJIUT B 0053aTEIbHYIO YacThb
y4eOHOro I1aHa 00pa3oBaTEIbHON MPOTPaMMBbI.

Jis u3ydeHus TMCHUIUIMHBI HEOOXOAUMBI 3HAHUS (YMEHHUS, BIAICHHUS),
c(hOpMHUPOBAHHEIE B PE3YJIbTATE U3YUCHUS AUCIHUILTUH/ TPAKTHK:

Craructuka

Maremarunka

DKOHOMUKA OpraHU3al1H

MeTtoapl 00pabOTKH SKOHOMUYECKON MHGOpMAITII

3uanus (yMEHUs, BJIa/ICHNUs ), TOTYYCHHbIE IPU U3yYEHUU JaHHOMN IUCIUTUINHBI
OyayT HEOOXOAMMBI AJIs U3YUYCHUS JUCIUILTAH/TIPAKTHK:

[ToaroroBka K cjaue u caya rocyJapCTBEHHOTO dK3aMeHa

MeTo10JI0THS ¥ METO/IbI HAYYHOTO MCCIICTOBAHUS

HudopmalinoHHbIE TEXHOJIOTUN B YKOHOMHUKE

[ToaroroBka K mpoieaype 3alUThl U 3aIIKUTa BBITYCKHOW KBATH(PUKAITMOHHON
paboThl

MaxkposkoHOMHKA (ITPOJBUHYTHII YPOBEHB)

3 Komnerennun ody4yaronierocsi, opmupyembie B pe3yJbTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIs1) M IUIAHUPYeMble Pe3yJIbTAThI 00y4eHHUs

B pe3ynbrare ocBOE€HUS AUCUUILINHBI (MOAYIs) «IDKOHOMETpUKA (IPOABUHYTHIM
YPOBEHB)» 00YyHaIOMUNACS TOJDKEH 00J1a1aTh CISAYIOIUMHA KOMIIETEHITUSIMU:

KO,[[ HHAUKATOpa I/IHI[I/IKaTop JOCTHIKCHHUA KOMIICTCHIINHN

OIIK-2 CriocobeH MpUMEHSTh POJIBUHYThIE HHCTPYMEHTAIbHbIE METO/Ibl SKOHOMUYECKOTO
aHaJIM3a B IPUKJIAJHBIX U (UI1) pyHAAMEHTaIbHBIX UCCIEAOBAHUSX;

OIlK-2.1 Pabotaer ¢ HaLIMOHAIBHBIMU U MEXAYHAPOJAHBIMU 0a3aMH TAHHBIX C
LeJIbI0 TIOMCKA He00X0IuMoi HH(pOopMaui 00 SKOHOMUYECKUX
SBJICHUSIX U ITpoleccax

OIIK-2.2 O6pabaTbiBaeT HH(OPMAINIO 00 SKOHOMUYECKUX SBICHUSX U
npolieccax, orpeesseT CBSI3U U 3aBUCUMOCTH MEXKJTy JIEMEHTaMU
uHpopmanuu, GopMynupyer 000CHOBaHHBIHN BBIBOJ

OIIK-2.3 Brangeer coBpeMeHHBIMH METOJIJaM1 SKOHOMHUYECKOTO aHAJN3a,
CTAaTUCTUKU U 3KOHOMeTpI/IKI/I JJIA peI_HeHI/IS[ TeOpeTquCKHX nu
HpI/IKJ'Ia)]HI)IX 3aaa4

OIIK-5 CriocobeH ncnosib30BaTh COBpeMEHHbIE HH(OPMAaLlMOHHbIE TEXHOJIOTUU U
IIPOrpaMMHBbIE CPEICTBA MPH PEHICHUH MPO(EeCCHOHATIBLHBIX 3ajau.

OIIK-5.1 Bri6upaet cooTBETCTBYIOMNE COACPKAHUIO TPODHEeCCHOHATBHBIX 3a/1a4
UHCTpYMEHTapuil 00pabOTKHU U aHaIM3a IaHHBIX, COBPEMEHHbIE
H(}OpMallMOHHBIE TEXHOJIOTUH U MPOrpaMMHOe o0ecrieueHre

OIIK-5.2 Hcnonb3yeT i peneHus npopecCHOHaIbHBIX 33]]a4 COBPEMEHHBIE
UH(OPMALIMOHHBIE TEXHOJIOTHH U IIPOTrPaMMHbBIE CPE/ICTBA,
IpeBapUTEIbHO OLIEHUB BO3MOKHOCTD U 11€7I€CO00Pa3HOCTb UX
VICIIOJIb30BaHUs







4. CTpykTypa, 00b€M U copepkaHue JUCUUIIIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh JUCIUILUIMHBI COCTABIISIET 3 3aueTHbIX eaunul] 108 akaa. yacoB, B TOM

HHUCJIIC:

— KOHTaKTHas padbora — 4,4 akaj. 4acoB:

— ayuTopHas — 4 akaJl. 4acos;

— BHeayauTopHas — 0,4 akaj. 4acos;

— camocTosTenbHas padora — 99,7 akaj. 4acos;
— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

— MOJTrOTOBKA K 3auéty — 3,9 akaj. yac
®dopma arrecTalyu - 3a4eT

AynuropHas % o
KOHTaKTHas padora E z ®dopma Tekyero
Pasen/ Tema o (B akan. 4acax) ERSS Bun KOHTPOJIS Ko
5 5 S | caMocTosTenpHOM | ycmeBaemocTH I
JTACIUTUTAHBI N £ = . | xommeTeHIUH
g g padoThI TIPOMEKYTOYHOM
Tlex mab. | mpakT. e aTTecTaluu
" | 3am. 3aH. | U =
1. Beenenue B mpenmMer
Nzyuenne OIK-5.1
1.1 Tpenver JIUTEPaTypPHI, YCTHEII 0Ipoc OHK-5.21
SKOHOMETPHKH, €€ 1IelIb, 0,2 0,1 6 E:ﬁgfg;ﬁé na600 Tq:TTOHEOﬁ OIIK-2.1,
3a7a4yi. ba3oBble MOHATHSA patop OIIK-2.2,
11a00paTOPHBIX pabote OITK-2 3
pabot '
1.2 TloBTOpEHHE TEOPUH Nzyuenne 82&:2;'
BEPOSITHOCTHU U 02 02 7 JIUTEPATYPBI, YCTHBII OIPOC OHK-Z- 1'
MaTeMaTHYECKOM 1 ! ! MOJITOTOBKA K JIOKJIaJ] K CEMHHAPY OHK-Z'Zl
CTaTUCTHUKH CEMUHApy OHK-Z'.Sl
1.3 MaremaTumMaTu4yeckoe
MOJIEIMPOBAaHUE B OIIK-5.1,
skoHoMuKe. Kitaccul WavucHue OIIK-5.2,
Mozelei. Buabl 0,2 0,2 10 m/m:):] ATVDLL YCTHBIN OMPOC OIIK-2.1,
TIEPEMEHHBIX. DTaIbl patyp OIIK-2.2,
SKOHOMETPHYECKOTO OIlK-2.3
MOJICTTUPOBAHHS
HWroro no pazaeny 0,6 0,5 23
2. PerpeccuoHHble MOJI€NIN
Nzyuenue
JIUTEPATYPHI, OTYeT 10 OTK-5.1
MOATOTOBKA K na0opaTopHBIM OIK- 5'2'
2.1 Jlnneiinas perpeccs. 0,3 02 | 10 | EPHNOTHEHO pabotam OIK-2.1,
1ab0paTOPHBIX OTYET 10 OIK-2.2
pabot MPOXOXKACHUIO OHK-Z' 3‘
1 [Ipoxoxnaenus monynst MOOK ’
MOOK
Nzyuenue Ortuer no OIIK-5.1,
. JIUTEPaTypHI, 71a00paTOpHOI OIIK-5.2,
2.2 Hemmeiuste Mojieny 0,2 02 | 14 | noaroroskak aGore OIK-2.1,
perpeccun p
BBIIOJIHEHUIO OTYET O OIIK-2.2,
J1a00paTOPHBIX MIPOXOKAECHUH OIIK-2.3




pabor

[Ipoxoxnenue Moyt MOOK
MOOK
HWroro no pazaeny 0,5 04 24
3. BpeMeHHbIE psb
Nzydenne
JTUTEepPaTyphl, Ortuer o 5 OIIK-5.1,
MOJITOTOBKA K nabopaTtopHO
3.1 OCHOBHBIE 3JIEMEHTHI BBIMOJTHCHUIO pabore OIK-5.2,
) 0,2 0,2 16 OIIK-2.1,
BPEMEHHOTO psfa 1ab0PaTOPHBIX Otyer o
pabor IIPOXOXKJCHUU OIR-2.2,
[Ipoxoxnenne Moyt MOOK OIIK-2.3
Moyt MOOK
Nzyuenue
TUTEepPaTyphl, Ortuer o § OITIK-5.1,
MOJITOTOBKA K nabopaTopHO
3.2 Mogenu cTanroHapHBIX BBIIIOJIHEHUIO pabote OIIK-5.2,
) 0,2 0,2 16 OIIK-2.1,
1 HECTAIIMOHAPHBIX PSIOB 71ab0paTOPHBIX Otyer o OINK-2.2
pabor IPOXOXKACHUU s
[Ipoxoxnenue Moyist MOOK OIK-2.3
moayins MOOK
HWroro no pazaeny 0,4 0,4 32
4. CucteMbl SKOHOMETPUYECKUX
ypaBHEHUH
Nzydenne
JIUTEPaTyphl, OTuer o § OIK-5.1,
MOATOTOBKA K nabopaTopHOi
4.1 Cucrembl ypaBHEHHH B BBITIOJIHEHH 00T OIK-5.2,
- LACTCMbI YpaBHe 0,3 02 | 157 OJTHCHHUIO pabote OIK-2.1,
IKOHOMETPHKE 1ab0PaTOPHBIX OTYET O
pabor TIPOXOXKJICHUH i?ﬁi:;é
TIPOXOXKACHNE Moyt MOOK
Moyt MOOK
W3yuenune
JIMTEPaTypEHI, Otuer o OTK-5.1
MOJITOTOBKA K nabopatropHoi CHIK-SQ’
4.2 CucreMbl TMHEWHBIX BBITIOJTHEHUIO pabore o
N 0,2 0,5 5 OIIK-2.1,
OJHOBPEMCHHBIX YPAaBHCHUUN na60paT0prlx OTYET O OHK'2 2
pabor HPOXOXKACHUU s
TIPOXOXKACHNE Moyt MOOK OIK-2.3
Moyt MOOK
HWroro no pazaeny 0,5 0,7 20,7
5. 3auer
" OIIK-5.1,
3ydeHue OIIK-5.2,
5.1 3auer TATCPATYPEL Tect OIK-2.1,
MOATOTOBKA K OTK-2.2.
3a4eTy OIK-2.3
Hroro no pazzaeny
HWroro 3a cemectp 2 99,7 3a4éT
Hroro no aucuuruinie 2 99,7 3a4eT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

[Tpu npoBeieHNH 3aHATUI U OPTaHU3AIMH CAMOCTOATENIBHON paboThl HCIOIB3YIOTCS:

TpaauuMOHHBIE TEXHOJIOTHH 00yUYeHHs, IPENOIaraonue nepegady nahopmMalmy B
TOTOBOM BHJIE, JOPMUPOBAHNE YIECOHBIX YMEHHM 110 00PA3ILy: JCKIUS-U3TI0KEHUE, TICKIINS-
o0BsicHeHHE, TabopaTopHbIe pabOThI, KOHTPOJIbHAS paboTa U Jp.

Hcnonb30BaHue TpaauIIMOHHBIX TEXHOJIOTHI 00eCeunBaeT OpUCHTUPOBAHUE
CTY/ICHTA B ITOTOKE MH(OPMAIIUH, CBA3aHHOW C pa3IMYHBIMU MOAXO0IaMH K OIPEACTICHHUIO
CYIIHOCTH, COAEP>KaHuUs, METOJI0B, ()OPM Pa3BUTHUS U CAMOPA3BUTHS JTUYHOCTH;
caMoOIIpe/IelIeHUE B BEIOOPE ONTHUMAIBHOTO ITYTH U CIIOCOOO0B JTMYHOCTHO-
po(eCCUOHATTLHOTO PA3BUTHUS; CUCTEMATHU3ALINIO 3HAHHUH, TIOJTYYEHHBIX CTYyJJCHTaMH B
MPOLIeCCe AYAUTOPHON U CAMOCTOSTEHLHOUM paboThl. JIabopaTopHbIC 3aHATHS 00ECIICYNBAIOT
pa3BUTHE U 3aKpEIJICHHE YMEHHI U HABBIKOB ONpE/ICTICHHUs 1eNieil U 3a]jau cCaMOpa3BUTHS, a
TaKXXe MPUHATHS Haubosee 3(p(PEeKTUBHBIX pelIeHU 110 UX peaTn3aIi.

WNutepakTuBHBIE POPMBI 00yUeHUS, IPEINOaraone OpraHu3auo 00y4eHus KakK
MIPOYKTUBHOU TBOPYECKOM NIEATEIBHOCTH B PEXKUME B3aUMOJICHCTBUS CTYIACHTOB APYT C
JPYTOM U C MIpernojaBaTesieM.

Hcnonp30BaHre MHTEPAKTUBHBIX 00pa30BaTeNbHBIX TEXHOJIOTHI CIIOCOOCTBYET
MOBBILICHUIO UHTEpEca U MOTUBAIIUH YUAIIUXCSI, AKTUBU3AI[UN MBICITUTEIHHON
NesITeIbHOCTH U TBOPYECKOTO MOTEHIINAIA CTYACHTOB, JenaeT 6onee 3pPeKTUBHBIM
yCBOGHHE MaTepuaa, M03BOJISeT HHANBUAYAIU3UPOBATh O0yUEHHE U BBECTU HKCTPEHHYIO
KOPPEKIHIO 3HAaHHH.

[Tpu npoBeneHnyn 1a00PaTOPHBIX 3aHATUI HCIIONB3YIOTCS FPyIIoBas padboTa,
TEXHOJIOTHUS KOJIJIEKTUBHOM TBOPUECKOH EATEIbHOCTH, TEXHOJIOTUS COTPYTHUYECTBRA,
obcyxaenue mpobseMsl B popme auckyccuu, Case-study. /laHHbIe TEXHOIOTHA
00ecreunBalOT BHICOKUN YPOBEHb YCBOCHHUS CTYIEHTAaMU 3HAHUH, 3()(PEeKTUBHOE U yCIIEITHOE
OBJIaJICHHE YMEHHUSIMH M HaBBIKAMU B IPeIMETHON 00JacTH, (HOPMHUPYIOT MO3HABATEIHHYIO
MOTPEeOHOCTh M HEOOXOAUMOCTD JTATbHEHIIIEro caMmooOpa3oBaHusl, MO3BOJISIOT
aKTUBU3UPOBATH UCCIIEIOBATENBCKYIO NESTENBHOCTh, 00ecreunBatoT 3P GeKTUBHBIN
KOHTPOJIb YCBOCHHSI 3HAHHIA.

6 YyeOHO-MeTOAMYECKOE 0O0ecTiedeHHe CAaMOCTOATEIbHOM padoThl 00yYaromMXCcs

HpeI[CTaBJ'IeHO B IIPUJIOKCHHU U 1.

7 OneHo4YHbIe CPEACTBA IJIsl IPOBEACHHUS IPOMEKYTOYHOM aTTeCTallnu
[IpencraBieHsbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYECKOe U MH(POPMAIIMOHHOE o0ecTieYeHre TUCIUIITTUHBI

a) OcHoBHasi IMTEpPaTYpA:

1. DxoHOMeTpUKa : yueOHUK AJis By30B / oa peaakuueit M. U. EnuceeBoii. —
Mockga : M3narensctBo FOpaiit, 2026. — 449 c. — (Briciee oopa3oBanue). — ISBN 978-5
-534-00313-0. — Tekcr : anekrponHbIi // OOpa3oBaTenbHas miardopma FOpaiit [cait]. —
URL.: https://urait.ru/bcode/582522 (nara obpamienus: 05.03.2026).

2 TlonkopeiToBa, O. A.  AHanM3 BpPeMEHHBIX PSIOB : yueOHOe mocodue st By30B / O.
A. TlogxopeiToBa, M. B. CokomnoB. — 2-e u3., mepepad. u qor. — Mocksa : M31areascTBo
IOpaiit, 2026. — 225 ¢. — (Bsicmiee oopazoBanue). — ISBN 978-5-534-19441-8. —

Tekcr : anexTponnsiii // O6pazoBarenbHas maatdopma FOpaitt [caiit]. — URL:
https://urait.ru/bcode/583435 (mara obpamenus: 05.03.2026).

3 Bakynenko, E. C. OxoHomerpuka (mIpoABUHYTHIN Kypc). [Ipumenenue nakera

Stata : yueonuk s By3oB / E. C. Bakynenko, T. A. PataukoBa, K. K. ®ypmanoB. —



Mockga : M3narensctBo FOpaiit, 2026. — 246 c. — (Bricmiee o6pa3oBanue). — ISBN 978-5
-534-12244-2. — Texkcr : anexTpoHHbIH / O6pa3zoBarenbHas miatdopma Opaiit [caift]. —
URL.: https://urait.ru/bcode/587787 (nara obpamienus: 05.03.2026).

0) JonosHuTebHAS JJUTEpaATypAa:

1 Iooxopvimosa, O. A. AHanu3 BPEMCHHBIX PAIOB : y4eOHOE MmocoOue s BY30B /
O. A. ITonkopsiToBa, M. B. CokonoB. — 2-¢ u3f., nepepad. u gom. — Mocksa : 3parenscTBo
HOpaiit, 2026. — 225 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-19441-8. — Tekcr :
3JEKTPOHHBIN // OObpazoBarenbHas wiaropma Opaiit [caiiT]. —
URL.: https://urait.ru/bcode/583435 (nara obpamienus: 05.03.2026).

2 Bakynenko, E. C. DxoHOMeTpuKa (MpoaBUHYTHIN Kypc). Ilpumenenne nakera Stata :
yueOnuk mns By3oB/ E. C. Bakynenko, T.A.ParnukoBa, K. K. dypmanoB. — Mocksa :
N3narenbcTBO IOpaiir, 2026. — 246 c. — (Beicmiee obpaszoBaHue). —
ISBN 978-5-534-12244-2. — Texkct : anekTpoHHblid // O6pa3oBatenbHas 1uargopma HOpaiit
[caiir]. — URL.: https://urait.ru/bcode/587787 (nara obparuenus: 05.03.2026)..

B) MeToanueckue yKa3zaHusi:
[Tpunoxenue 1

r) [lporpammuoe odecnieuenue u UnTepHeT-pecypcehi:

IIporpamMHoe odecnevenue

HanmenoBanue .

1o Ne norosopa Cpok neiicTBuUs JIMIEH3UH
7Zip cB00O0aHO pactpocTtpansemoe [10 6eccpouHo
STATISTICA B.6 |K-139-08 ot 22.12.2008 6eccpouHo
FAR Manager cB00OHO pacnpocTpansemoe [10 6eccpouHo
MS Off_lce 2007 Ne 135 o1 17.09.2007 06eccpoyHO
Professional
Deductor Studio | Corartienne 0 COTpyIHUIECTBE eCCDOHO
Academic Ne06-2901\08 ot 29.01.2008 p

IIpodeccnonanbublie 6a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
HaszBanue kypca Ccplika
DnekTpoHHas 6aza nepuoanueckux m3ganuii OO0 T
JIBHC» https://eivis.ru/
DnektpoHHblie pecypcebl oubmuorekn MI'TY um. .. https://host.megaprolib.net/M
Hocosa P0109/Web

https://www.rsl.ru/ru/4readers

Poccuiickasa ['ocynapcreennas oubimoreka. Karanoru
yAap /catalogues/



https://urait.ru/bcode/583435
https://urait.ru/bcode/587787

HannonansHas nHpOpManmoHHO-aHATUTHYECKAS URL:
cucrema — Poccuiickuii nuaekc HaygHoro nutupoBanus | https://elibrary.ru/project_risc.
(PUHIT) asp

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MOYJIs1)

MaTepI/IaJIBHO-TGXHI/I‘-IeCKOC obecrneucHue JUCHHUIIIMHBI BKIIIOYACT!:
MaTepI/IaJIBHO-TCXHI/IquKOC obecreyeHue JUCHUITIIIMHBI BKIIFOYACT:

Y4eOHbIe ayIUTOPUH IS TPOBEICHUS 3aHATUH JIGKIIMOHHOTO THUTIA -
CrnennanusupoBanHas (yueOHas) MmeOenb (CTOJbI, CTYIbs, 10CKa AyJUTOPHAS),
MYJIbTUMEANIHHOE 000pyI0OBaHUE (POSKTOP, KOMITBLIOTEP, SKPaH) [T MPE3CHTAIlUN
y4e0OHOro MaTepuaa 1o JUCIUILIINHE,

Y4eOHbIe ayIMTOPHH ISl TIPOBEICHHSI Ta00PATOPHBIX 3aHSATHIA, TPYIIIOBBIX U
WH/IMBUYAIbHBIX KOHCYJBTAIMN, TEKYIIEr0 KOHTPOJIS U TIPOMEXYTOYHOH aTTeCTalluy -
Crnenunanmm3upoBadHas (yueOHas) MeOenb (CTOJbI, CTYIbS, T0CKAa ayTUTOPHAs ),
MEPCOHAIbHBIC KOMIIBIOTEPHI 00BCTMHEHHBIC B JIOKAIBHBIC CETH C BBIXOJIOM B Internet u ¢
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEIly YHUBEPCHUTETA,
OCHAIIIEHHBIE COBPEMEHHBIMU MPOTrPAMMHO-METOAMYCCKIMH KOMILIEKCAMH

Aynuropuu Ui CaMOCTOSITEIbHON pabOThI (KOMIIbIOTEPHBIE KJIACCHI; YUTAJIbHBIE
3asbl Onbimorekn) - Crienanu3upoBanHas (yaeOHast) MeOelb (CTOJIBI, CTYIbS, JOCKa
ay,IlI/ITOpHaﬂ), MEPCOHAJIbHBIC KOMIIBIOTCPLI 06’BCIII/IHCHHI>IC B JIOKAJIbBHBIC CE€TH C BBIXOA0OM B
Internet u ¢ mocTymnoM B 3JEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTEIbHYIO CPEILY
YHUBEPCHUTETA, OCHALIEHHBIC COBPEMEHHBIMH POTrPaMMHO-METOINYECKUMH KOMITJIEKCAaMH

[Tomemienue U1t XpaHEeHHUS U TPOPHUIAKTHUECKOTO 00CITy)KUBaHUSI Y4€OHOTO
obopynoBanus - Mebelb (CTOJIBI, CTYIbs, CTEIUIAXKH JIJIS XPAHCHHSI YIeOHO-HATISTHBIX
mocoOuii 1 yueOHO-METOIUIECKON TOKYMEHTAINH ), IEPCOHAIBHBIE KOMITBIOTEPHI.



Ipuioxkenne 1
YuyeOHO-MeTOANYECKOEe 00ecTieYeHre CAMOCTOSITeIbHOI PadoThl 00y4arouxcst
MOCTPOEHME MOJEJIA JIMHEWHOW MAPHOM PETPECCUU
JlabopaTopnasi padora Nel.
Buviuucnenue xoaghpuyuenmos ypasnenus 1unetiHo pecpeccuu

[Tapnas perpeccusi — 3TO ypaBHEHHUE CBSI3U ABYX MEPEMEHHBIX ) U X!

y=T1(x),

rze Y - 3aBUCHMas TIepeMeHHas (pe3y/IbTaTUBHBIN MPH3HAK); X - HE3aBUCUMAasl, OOBICHSIONIAS
nepemMeHHas (Ipu3HaK - paxTop).

JIuneiinas napHas perpeccus: Y = a + bXx+¢ .

[TocTpoeHne ypaBHEHMsI PErpeccur CBOJUTCS K OLIEHKE €€ IapaMeTpoB (B MPUBEACHHBIX
BBIILIC YPaBHEHHSX perpeccud — mapaMerpbl a u D). [lns OleHKH mapaMeTpoB perpeccuii,
JUHEHHBIX [0 IapaMeTpaM, HCIOJIb3YIOT MeToJ HauMeHbmmx ksaapatos (MHK). MHK
IIO3BOJIIET MOJIyUYUTh TaKUE OLIEHKH I1apaMeTpPOB, NPU KOTOPBIX CyMMa KBaJIpaTOB OTKJIOHEHUI

(1)aKTI/I‘leCKI/IX 3HAYCHUM PE3YIBTATUBHOT'O IIPHU3HAKA Yy OT TCOPECTUYCCKUX y(X) MHHHUMaAJIbHA,
T.C.

~ 2 .
> (y-9,)" > min.
HJ’IH HHHeﬁHbIX ypaBHCHI/Iﬁ pemaeTc;I CJ'Ie,I[YIOH_IaSI CUCTEMA OTHOCHUTCJIIBHO A U b:

na+bY x=>"y,
Y x0T - Yy
I[J‘If[ peiCHUA I[aHHOﬁ CHUCTEMBI U HAXOXXICHUAI d U b MOXHO UCITIOJB30BATh ABa 11oaxoJa:

1. MUcnonb3yroTcs Caeayrommne COOTHOLICHHUS:

n Yx Dy 2 n o>y

A = , Aa = , Ab == ,
Syl S TSR
Aa Ab
a=—:b=—
A A
2. M0o3KHO BOCITI0JIb30BaThCs FTOTOBBIMU (DOPMYITaMH, KOTOPBIE BHITEKAIOT U3 ATOW CUCTEMBI:
a=y-Dbx, (1)
o Cov(x,y) _y-Xx-y-X,
- 2 - 5 -2 2
Oy X° —X
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13 - -
e Cov(x,y)= HZ(Xi -X)(y;,-y) - KOA(P(UIIMEHT  BBIOOPOYHON  KOBapHAIIWH;
i—1

n
2 _ 1 X —%)2
Oy —H ( i )" - mucnepcuss (akTOPHOTO TpU3HAKA WM BBIOOpOYHAs BapHallus,
i=1

o6o3nauaemas kak Var(Xx) .

3agaua

HmeroTcs cTaTHCTUYECKHUE JaHHbIE IMOCTYIUICHHUS JOTOBOPOB B KOHCOJIMAMPOBAHHBIN
oromxer Cankt-IlerepOypra(y, mipo py6.) B 3aBUCUMOCTH OT YHCJIECHHOCTH PabOTaIOImMMX Ha
KPYIIHBIX ¥ CPEIHUX IPEIIPUITUSIX (X, mbic.ues.) JKOHOMUKU paiioHoB 32 2012 r. npeacTaBieHbl

B Tabnure 1.

Heo0xonrMo nocTpouTh TMHEHHOE ypaBHEHUE TAPHOI pEerpeccuu ) OT X.

Pemenmne.

. Tocrynaenue YucjaeHHOCTh
e | o
| x (TeIC. W)
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

Tabmuma 1

1. Ins pacuera mapaMeTpOB ypaBHEHHS JIMHEMHON PErpeccuy MOCTPOMTE PaCUETHYIO

TabnuIty 2.
Tabmuna 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
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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
Cpennue Y 3 iy V2 2
3HAYEHHSA y X Xy X y

2. Ucnionb3ys dopmyiel 1, 2 paccunTaiite mapameTps a u b.
3. 3anumuTe NOJy4YEeHHON YpaBHEHHUE apHON PErpeccum.

4. Jlna TpoBEpKM NPABWIBHOCTH TOJYYEHHOTO YpPaBHEHHUS  BOCIOJIB3YHTECH
cratuctuaeckor Gpynkimeit JMHEWH tabmuunoro npoueccopa Microsoft Excel, ns storo:

— BBIJICJINTE UHTEPBAJ SYCCK, COACPIKAIIMI 2 CTOJIONA U 5 CTPOK;
— BCTaBbTE (PYHKIIHIO HHHEﬁH, 3a7aiiTe 3HAYEHHWE KOHCTAHTbl M CTAaTUCTUKUA PaBHBIMHU
STUHUIIE.
— BBeguTe Qopmyny Kak (opMyly MaccuBa, ISl 4Eero HaXXMUTE KiaBuily F2 a 3arem
komOuHanuto knasui Ctrl+Shift+Enter.
B rabmume 3. mokazaHO, B KaKOM IIOpPSIKE BO3BpAIIACTCs JOTIOJHUTEIIbHAS
perpeccuoHHas CTaTUCTHKA.

Tabmmma 3
b a
Sep S€a
r’ sey
F df
Sspez. SSocm.

JlaGopaTopHasi padora Ne2.
Buiuucnenue koaghgpuyuenma xoppenayuu u cpeonei oumudKu annpoKCcUMayuu
TecHOTY CBA3M M3y4aeMbIX SBJICHUM OLIEHHUBACT JIUHEHHbIH KOI(PPUUMEHT NapHOM

KOppeJasauun rxy .

_h9% _ COV(X’ y) _ W_y)_(
Y o 0,0, 0,0, '
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JIunelHbIN K03 OUITUEHT KOPPENAIUHA U3MEHSETCS B IIpeieax —-1< rxy < 1

PaBeHCTBO KOX(dHUIMEHTa HYIIO CBHIACTEILCTBYET 00 OTCYTCTBUM JIMHEHHOW CBSI3M.
PaBencTBo ko3¢ dunmenta -1 wim +1 mokassiBacT HAIMYKE (DYHKIIMOHATBLHON CBS3H. 3HAK «+»
YKa3blBaeT Ha CBA3b NPSAMYK (YBEIMYEHHE WM YMEHBUIEHME OJHOIO IpU3HAKa
COIPOBOXKAAETCSA aHAJIOTUYHBIM MU3MEHEHHUEM JPYToro MpU3HaKa), 3HaK «-» YKa3bIBaeT HA CBSA3b
oOpatHyw (yBeJIMYEHHE WM  YMEHBIIEHHE  OJHOrO0  MpPHU3HAKa  COMPOBOXKIACTCS
MIPOTUBOIMOJIOKHBIM IO HAIMIPABJICHUIO U3MEHEHUEM JPYyroro npusHaka). [lokazaTensM TECHOTHI
CBSI3M MOXKHO JaTh KQUeCTBEHHYIO OLICHKY:

KosnyecTBeHHasi Mepa TECHOTHI CBSI3H KavecTBeHHAs1 XapaKTEPUCTHKA CHIIBI
CBSI3H
1o 0,25 Ouenb ciabas

0,25-0,44 Crnabas

0,45-0,64 YMepeHHas

0,65 -0,80 CuipHas

0,81 -0,90 BecsMma cumbHas

0,91-1,00 OueHb cUIIbHAA

OueHky KadecTBa IIOCTPOCHHOM Mojenu omnpenenseT Kodgduuuent (MHAEKC)
JAeTePMUHAIIUM, A TAKKE CPeIHSASl OIIMOKA AaNNPOKCUMAIUMN.

2
Ko duumnent nrerepmuHanuu rxy :

Y
2 2029
Xy —\2 -
> (y-v)
Koaddumuent nerepmuHanum npuHUMaeT 3HadeHus oT 0, korma QakTopbl X He

OKa3bIBAIOT HUKAKOIO BIUSHUS Ha 3aBUCUMYIO IEPEMEHHYIO, 10 1, KOrJja N3MEHEHUs 3aBUCHMOI1
MEPEMEHHOM Y MOJHOCTHIO O0BSICHUMBI BIUSHUEM (PAKTOPOB MOJEIIH.

@yHKIMOHAIbHAS CBA3b BOZHUKAET IIPU 3HAYEHUH PaBHOM 1, a orcyrcTBue cBs3u - 0. [Ipu
3HAUEHUSX MOKa3aTesel TECHOTHI cBsi3U MeHblue 0,7 BenuunHa Kod(puIuMeHTa AeTepMUHALNN
Bcerga Oyzaer Hmxke 50%. DTo o3Hayaer, 4TO Ha JONIO BapualuMu (aKTOPHBIX MPHU3HAKOB
MPUXOJUTCS MEHbIIIAs YacTh [0 CPABHEHUIO C OCTAIIbHBIMU HEYYTEHHBIMH B MOJIENN (paKTOpaMH,
BIMSIOUIMMHY Ha U3MEHEHHE PE3yJIbTaTUBHOIO NoKazarens. [locTpoeHHbIE pU TaKuX YCIIOBUAX
PErPECCUOHHBIE MOJIETN UMEIOT HU3KOE NIPAKTUYECKOE 3HAYCHHUE.

Cpeansia ommdKka annmpoOKCUMANMU - CPEHEE OTKJIOHEHHE PACUETHBIX 3HAYCHUM OT
(haKTHYEeCKuX:

A=iya-lyy=yl
A_nZAi nz‘ ; 100%

JlommyCTHMBIH TIpe/ielT 3HAYCHHH A - se Goree 8 - 10%.
3amaua

OnpenenyM JUHEWHBIM KOA(G(GUIMEHT MNapHOM KOPPENSUUU U CPEIHIO OLIMOKY
anmnpoKCUMAallu JJIs ypaBHEHUS IapHOM perpeccu, nonydeHHoro B JlabopatopHoii padote Nel.

Pemenmne.

1. JomomuuTe Tabnuiry 2. CASAYIOIMUMH PACYETHBIMH MOJSAMHA (Ta0I. 4).
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Tabmauma 4

Ne paiiona y X Xy y Yy Y=Y« 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 1046 | 74,2
11 90,5 79
12 88,3 95
13 132,4 | 106
14 122 112,2
15 99,1 115
16 1442 | 125,1
17 150,6 | 132
18 156,1 | 149
19 209,5 157
20 3429 | 282
Hroro
Cpennne y X Xy F
3HAYEHHUS]

o

62

r

2. CpaBHUTE TMOJyYeHHOE 3HA4YeHHE KOOI UIMEHTA JAETEPMUHAIMH CO 3HAYCHHUEM,

BHIUMCIICHHBIM (yHKiueit JINHEMH.

3. Cnenaiite BBIBOJBI O TECHOTE CBSI3U M 00 OLIEHKE KayecTBa MOCTPOECHHONW MOJIEIH.

JlabGopaTopnasi padora Ne3.

Oyenka 3navumocmu ypasHenus pezpeccuu ¢ nomowvio F-kpumepus Quwepa

F-xputepuii @uiiepa 3akioyaeTcsi B NPOBEPKE THIOTE3bl [y O CTaTUCTUYECKOU
HE3HAUYUMOCTH YpaBHEHMs perpeccu. [l 3Toro BHINOIHAETCS CpaBHEHUE (PAKTUUECKOTO Fyuum

U KpuTHdeckoro (TabnuuHoro) F.q, 3Hauennii F-xputepust @umiepa.

Fgaxm OTIpenensercs U3 COOTHOIIEHHs 3HAYeHUI (PAaKTOPHON M OCTaTOYHOW JAMCIEPCHH,

pacCCunTaHHBIX HA OAHY CTCIICHDB CB06OHBIZ

(3)

15




r7ie N — 4UCIIO0 €IUHUL] COBOKYITHOCTH; M — YUCJIO MapaMeTPOB MPU MEPEMEHHBIX (7151 TMHEHHON
perpeccuu m = 1).

Fra6n — MakCHMMaJbHO BO3MOXXHOC 3HAUCHHWE KPHUTEPUSA O] BIMSHHEM CITydalHBIX
dakTopoB mpu crerneHsx cBoboabl k1 =m, ky =n —m — 1 (g nuHelHoM perpeccun M = 1) u
YPOBHE 3HAYHUMOCTH C.

VYpoBeHb 3HAYMMOCTH O — BEPOATHOCTH OTBEPTHYTh IPABWIBHYIO THIIOTE3Y IIpH
yCIIOBHH, 4TO OHA BepHa. OObIYHO BenmunHa o mpuHUMaeTcs pasaoit 0,05 umm 0,01.

Ecmn Foeer < Fgaom, TO Ho - rumoresa o Cioy4ailHOM IIPHPOJE OLIEHMBAEMBIX
XapaKTePUCTUK OTKIIOHSAETCS W MPHU3HACTCA WX CTATHUCTHYECKas 3HAYUMOCTbh U HaJEKHOCTD.
Ecmu Fhee > Fpaom, TO rHIOTE3a Ho HE OTKJIOHAETCA M IPHU3HACTCS CTaTHCTUYECKAs
HE3HAYUMOCTb, HEHAJICKHOCTh YPaBHEHUS PErPECCUH.

3agaua

Onpenenum F-xputepuit @uiiepa Uil ypaBHEHUs HapHOM perpeccuu, MOJY4YEHHOIO B
JlabopaTtopHoii padote Nel.

Pemenmne.

1. Paccunraiite Fgpuon 0 GoOpMysie 3 U CpaBHHUTE MOJIYYEHHOE 3HAYEHUE CO 3HAUCHUEM,
paccuutanHbiM ¢ noMotubio ¢pynkuuu JIMHEWH B JIabopatopHoit padoreNel.

2. Onpenenute Fio6, pu 3amanaom yposue 3uadumoctd o = 0,05 (Ilpunoocenue 1).
Kputndeckoe 3HaueHme Takke MOXKHO Haiitu ¢ momomibio pyakmun Excel FPACIIOBP.

3. CpaBHuTe NONIyYyeHHBIE 3HAYCHUS Fe6, U Fyuom, CHENANTE BBIBOJ O CYIIECTBEHHOCTH
CBSI3M.

JlabGopaTopuasi padora Ne4,
Oyenka cmamucmu4eckoll 3Ha4UMOCMU NAPAMempos pecpeccuu U Koppeasyuu

s OLEHKM CTATHCTHYECKOH 3HAYMMOCTH KOI(p(PHUMEHTOB perpeccud |
Koppeasimuu paccuuThiBatoTCs {-kputepuii CThbIOJeHTa U JA0BepPUTEIbHbIE HHTEPBAJIbI
Ka)XJ0ro 13 Iokasaresie. Bergsuraercs rumnoresa fHy o ciiydyalHOW IPUPOJIE MOKa3aTeNen, T.e. 0
HE3HAYMMOM HX OTIHYUM OT Hymsd. OIleHka 3HaYUMOCTH KOX((HUIIMEHTOB perpeccuu u
Koppemsauuu ¢ mnomoibio t-kputepuss CTbIOJIGHTa MPOBOAMUTCS IYTEM COMOCTABICHUS HX
3HaYeHUH C BEJTMUMHOMN CITy4yaifHO# ommnoKu:

b=—" tLi=— tL=—. (4)

Cayuaiinble OIIMOKM TTapaMeTpPOB JTUHEHHON perpeccuu U KOdPGUIHEHTa KOPPEISIIUU
OTIPENIETISIOTCS IO (hopMyTIaM:

2902 Mn-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 - GX\/H’ (5)
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(7)

CpaBHuBas (QakTudeckoe U Kputudeckoe (TabIu4yHOE) 3HAYEHUS t-CTATUCTUKH - U465, U
tpaxm - IPUHIMAEM WM OTBEpPraeM runoresy Ho.

Cesa3p Mexnay F-xputepuem Oumepa u t-cratuctukod CTbIOAGHTAa BBIPAXKAETCS

2 2
PaBEHCTBOM: tr = tb = \/E _

Eciit tasr < tpaem MMM Lpaom < - bugsn, TO Ho OTKIIOHSACTCH, T.€. @, D U Iy He ciydaiiHo
OTJIMYAIOTCSI OT HYJsA W CHOPMHUPOBAIMCH IO/ BIHUSHHEM CHCTEMATHYECKH JICHCTBYIOIIETO
dakTopa X.

Ecma tu6: > tpam BIM tpaon > - tpags, TO THIOTE3a Ho HE OTKIIOHAETCS M IPU3HAETCA
ciydaiiHas mpupoaa GopMupoBaHUS @, D UK Iyy.

3amaua

OneHnM CTaTUCTHYECKYIO 3HAYMMOCTHh KOX(P(HUIMEHTOB PETPECCHH, PACCUNTAHHBIX B
JlabGopaTtopHoii padote Nel.

Pemenmne.

1. HpI/IMI/ITe THUIIOTE3Y Ho 0 CTAaTUCTHMYECKU HE3HAUYMMOM OTJIMYUH MOKa3aTelei oT HYJIA A
= b = rxy = O

2. PaccumTaiiTe BeNWYMHBI CIy4alHBIX OLIMOOK, Ucmonb3ys dopmynsl 4, 5, 6, 7.
CpaBHHUTE TOJYYCHHbIC 3HAYECHHS CO 3HAYCHUSIMU, PACCUYUTAHHBIMU C TOMOIIBI0 (PYHKIIUU
JIMHEWH B Jlabopatoproii paboreNel.

3. Onpenenute t,6, IpU 3aJaHHOM YpoBHE 3HaYUMOCTH o = 0,05 1 cTeneHpo cBOOOIbI Ko
=n-m-1 (Ilpunoscenue 2). Kputrueckoe 3HaUCHNE TAKIKE MOYKHO HAUTH C TOMOIIBIO (QYHKIHH
Excel CThFOPACIIOFP.

4. CpaBHUTE NOJYYEHHbIE 3HAYECHUSA 1,46, U Lpaom, CHETANTE BBIBOJ O CTaTHCTUYECKOM
3HAYMMOCTH [TapaMETPOB PETPECCHH.

JlabopaTopnasi paGora NeS.
Pacuem doeepumeﬂbelx uHmepeanlos

3amMeTuM, YTO BCE OLICHKH, MPUBEICHHBIC paHEe, ONPEACISIOTCS OJHUM YHCIIOM, T.€.
SBJISIFOTCS TOYEYHBIMU. [Ipu Manbix oObemMax BBIOOPKHU TOUYEYHAs OIEHKA MOXKET MPHUBOJIUTH K
0OJBIIMM OIIMOKAaM M 3HAYMTENBHO OTJIMYATHCS OT OLEHUBaeMoro napamerpa. bonee mmpokoe
MPUMEHEHNE TOJIYYHJI METOJ| JIOBEPUTEIHHBIX WHTEPBAIOB, pa3paOOTaHHBIA aMEPUKAHCKUM
cratructukoM 1O. HeitmaHOM.

Takum oOpa3om, paccuMTaHHBIE 3HA4YCHUS MoKazarened (koddummentsr a, b, ryy)
SIBJISTFOTCSL IPUOTMKEHHBIMH, TIOJTYICHHBIMA Ha OCHOBE UMEIOIINUXCSA BEIOOPOYHBIX JTaHHBIX. J[Jis
OIIEHKHM TOTO, HACKOJIbKO TOYHBIE 3HAYEHUS MOKa3aTeseid MOTYT OTIMYAThCS OT PACCUMTAHHBIX,
OCYIIECTBIISIETCS TIOCTPOCHUE JIOBEPUTEIBHBIX HMHTEPBAIOB. JOBEpUTENbHBIE WHTEPBAIBI
ONpENENAI0T MPEeibl, B KOTOPBIX JIeKAT TOYHBIE 3HAYEHUS OMNpPENEsieMbIX MOKazaTenen ¢
3aJIaHHON CTETIEHBI0 YBEPEHHOCTH, COOTBETCTBYIOIICH 3aJaHHOMY YPOBHIO 3HAUMMOCTH o.. [Ipu
MOCTPOEHUU IKOHOMETPUUECKHX PETPECCHOHHBIX MOJIEJICH JOBEPHUTEIbHBIC HHTEPBAIBI OOBIYHO

ONpEACIAIOT Ul IBYX YpOBHEH 3HAa4MMOCTH - (X = 0,05 u a=0,01. Coorsercraenno
TOBOPAT O S5-TIPOLIEHTOHOM YPOBHE 3HAYUMOCTU WM OO 1-TIPOLIEHTHOM YPOBHE 3HAUMMOCTH.
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JloBepuTenbHbICe MHTEPBAIBI (YPOBHH JIOBEPHs) MPU ITOM OYIyT paBHBI 1-a=095 u

1-a=0,99. Coorsercraenno TOBOPAT O 95-nponeHTHOM Ui 0 99-mpoLEeHTHOM ypOBHE

noBepus (HaaexkHOCTH). [ToguepkHeM, 4TO 4YeM MEHbIIE YPOBEHb 3HAYUMOCTH (00JIbIIIe YPOBEHB
JIOBEpUsl), TEM IIUPE COOTBETCTBYIOUIMI JOBEPUTENbHBIM MHTEpBaJl (IPU IMPOYUX PABHBIX
YCIIOBUSIX).

Jlnst pacdera JOBEpUTEIbHBIX HHTEPBAJIOB JUIs TapaMeTpoB a U D ypaBHEHUs TMHEHHOI
perpeccuu omnpeessieM MpeaeabHyo OMHOKY A s Kax10ro MOKa3aTes:

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

mabn

Benuunna t,,,5, npencrarisier coboi TadnuuHoe 3HaueHue t-kpurepust CThIOIEHTA IO
BIMSIHHEM CIy4alHBIX (DaKTOPOB IPU CTEINCHH CBOOOABI K = N-2 © 3aJaHHOM YypOBHE
3HAYMMOCTH Ol

(DOpMy.]'IBI AJIg pacdy€Ta 10BEPUTCIBbHBIX HHTCPBAJIOB NMCIOT CJ'I@I[}’IOH_[I/Iﬁ BHUA:

Yo =atAa; y, =a-Aa; y, =a+Aa

In

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

m in

Ecau B I'paHUIIbI JOBCPUTCIBbHOI'O HMHTCpBAJIA IIOIIAAACT HOJIb, T. €. HHUXXHAA I'paHHUIA
OTpUuLaTciibHa, a BEPXHAA IMOJIOKHUTCIbHA, TO OHGHI/IBaeMI)If/'I nmapamMeTp NMPpUHUMACTCA HYJICBBIM,
TaK KaK OH H€ MOXCT OJHOBPCMCHHO IIpUHHMATb M II0JOXHUTCIBHOC, W OTPHULATCIIBHOC
3HA4YCHU.

3agaua

PaccuntaeM JA0BepUTEIbHBIN HHTEPBAT I KO3DDHUIIMEHTOB @ U D, 3HaUCHUSA KOTOPBIX
HaieHsl B JlaboparopHoii padoreNel.

Pemenmne.
1. Onpenenure mpeneabHy0 OMUOKY TS KaXI0T0 okazatens no ¢popmyne 8.

2. OmpezienuTe TOBEPUTEIbHBIC HHTEPBAIBI s K03 uimeHToB a, b mo dpopmyie 9 u
3aMUIIMTE OTy4YE€HHbIE TPAHUIIBI JOBEPUTEIBHBIX MHTEPBAJIOB.

JlabopaTopnasi padora Ne6.

Toueunvlil u UHMEPBANLHBIU NPOSHO3 NO YPAGHEHUIO TUHEUHOU pecpeccuu

ToueunbIit IMPOrHO3 3aKIYAaCTCAd B MOJYYCHHUU MNPOTHO3HOI'0 3HAYCHUSA yp , KOTOpOC

OTIpe/IeNSeTCs TyTeM MOJICTAHOBKH B ypasrerue perpeccun: (10 Yy = a + DX

COOTBETCTBYIOWIErO (POrHO3HOI0) 3HAYCHHS X ! Y, =a+ b- X

WHuTepBanbHblii MPOrHO3 3aKIJIIOYAeTCsl B TOCTPOEHUU JIOBEPUTEIBHOIO HMHTEpBajia
IPOTHO3a, T. €. HWKHEH M BEPXHEU TPAHMIl Vpmin, Vpmax MHTEPBANA, COAEPKAIIECIO TOYHYIO
BEIIMYMHY IS TIPOTHO3HOTO 3HAUCHUS Yy (Vpmin< Yp< Vpmax). JlOBEpUTEIBHBII HHTEPBAN BCETAA
onpeneNnsercss ¢ 3aJaHHOM BEPOSATHOCThIO (CTENEHBbIO YBEPEHHOCTH), COOTBETCTBYIOIIEH
MPUHITOMY 3HAUEHUIO YPOBHS 3HAYHMMOCTH QL.

HpCI[BapI/ITCHBHO BBIUUCIIACTCA CTaHdapTHAA olInoKa IMPpOTrHO3a myp .
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Yp ocm. n Z(X B )_()2 , (10)

3arem CTPOUTCA IIOBCpHTCHBHBIﬁ HHTCPBAJI NPOTHO34, T. €. OHNPCACIAIOTCA HHKHIA

Y Yo . W BEPXHS Y Vo IPAaHMIIBI MHTEPBasa POrHo3a:
min max

7mm:9p_A9'

p’ ypmax

=yp+A%.

3agaua

BBbImmotHUM TPOTHO3 03KUAaeMbIX 00BEMOB MPOJAXK ) MPU MPOTHO3HOM 3HAYCHUU 3aTpat
Ha pekinamy x, cocraBisitomieM 107% ot cpegHero ypoBHsA. OLIEHHMM TOYHOCTh IPOTHO3A,
paccunTaB OMMOKY IMPOTHO3a U €T0 JTOBEPUTEIIHHBIN HHTEPBAIL.

Pemenmne.

1. Paccunraiite mpOrHO3HOE 3HAYCHHUE X p » @ 3aT€EM IIPOTHO3HOE 3HAYCHHUE yp :

2. PaccuuTaiite omubKy poruosa 1o gopmyse 10.

3. TocTpoiiTe [OBEpUTENbHBIM MHTEPBAa] IIPOTHO3a, CHEAWTEe BBIBOABI O
HaJIe)KHOCTHU MIPOrHO3A.

JlabGopaTopHasi padora Ne7.
Pacuem xoagpgpuyuenma snacmuunocmu

B 3KOHOMHYECKHX HCCIEeIOBAHUIX IMAPOKOC MPUMCEHCHUC HAXOIUT TaKou I1OKa3aTclib,
KakK KOB(I)(i)I/II_II/IeHT 9JIaCTUYHOCTH, BBIYHCIISIEMBIN IO (bopMyne:

9=t 2
y

KOBq)(bI/IIII/IeHT SJIaCTUYHOCTH ITOKA3bIBACT HA CKOJIBKO MPOUCHTOB U3MCHUTCS PC3YyJIbTAaT
y TIp¥ U3MEeHEeHHH PakTopa x Ha 1 % OT cBOEr0o HOMMHAJILHOT'O 3HAYCHHSI.

Jlns nuHeiHo! perpeccun KO3pGUIUEHT 371aCTUYHOCTH PABEH:

2=p2

M 3aBHUCUT OT X, IO3TOMY PaCCUHUTBLIBAOT CpC,Z[HI/Iﬁ KOI)(i)(I)I/II_[I/IeHT 9JIaCTUYHOCTH

3= f(X)

< |
1l
o

< | X
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Cpennanii  k03(p(PUIMEHT AIACTUIHOCTH O nokasblBaeT, Ha CKOJIBKO IIPOLIEHTOB B
CpeIHEM IO COBOKYIHOCTH M3MEHHUTCS pe3ylbTaT ) OT CBOEH cpeaHell BeNWYHHBl NpU
u3MeHeHuu ¢akropa x Ha 1 % OT CBOETo CpeHEro 3HAUCHUSI.

3agaua
PaccuntaeM k03 PUITMEHT AITACTUYHOCTH U CPEeIHUN KOI(DPHUITUEHT IIaCTUYHOCTH.
Pemnenue.

1. Paccuuraiite K03(GULIHUEHT 2IACTUMHOCTH M CPeAHHUI KOd((QULIHMEHT 21aCTUYHOCTH.
2. CrenaiiTe BHIBOIBI 00 U3MEHEHHH Y TIPY M3MEHEHUH (DaKkTOpa X.
KoHTposibHBbIE BOIPOCHI:

1. Uro noHuMaeTcs moj napHou perpeccueii?

2. Kakoli BHJI MMeEeT cucTeMa HOpPMaJbHBIX YpPaBHEHHH METOJa HaWMEHBIIMX KBaJpaToOB B
ciy4dae JIMHEHHOU perpeccun?

3. ITo kaxoii popmyse BBIYUCIACTCS JIMHEHHBIN KO OUIIMEHT MapHON KOppEesIuu?

4. Kak BbIUMCIISIETCS U YTO MOKA3bIBAECT MHICKC I€TEPMHUHALIAN?

5. Kak npoBepsieTcst 3HAYMMOCTh YPaBHEHHSI PETPECCUH U OTJCIBHBIX KOA(PPUIIMEHTOB?
6. Kak cTpoutcst 1oBepuTeNIbHBIN HHTEPBAT IPOTHO3a B CITy4ae JIMHEHHOU perpeccun?

7. Kak BBIUHCHAIOTCA W YTO IIOKa3bIBAIOT K03(1)(1)I/II_[I/I€HT 9JIACTHYHOCTH O U Cpe,Z[HI/Iﬁ

k03 GUIMENT 2nacTHYHOCTH D ?

INOCTPOEHUE MOJEJHA MHOXECTBEHHOM JIMHEMHOM PETPECCHHA
JlabGopaTopnas padora Nel.
Ombop paxmopos 051 nOCmpoeHUst MHOHNCECMBEHHOU NUHEUHOU 3A8UCUMOCMU
U OYeHKa cmenenu KOJIUHEeAPHOCTU U MYTbMUKOLIUHEAPHOCMU PecPeccopO8

MHo:xecTBeHHasl JIMHeHHasi perpeccuss — YpaBHCHUC CBA3UM C HCECKOJIBKUMU
HE3aBUCUMBIMH NTEPECMECHHBIMMU

y=by +b X +b,X% +...+ b X, + & (1)
rae y — 3aBucuMas (oObsiCHSIEeMasi, SHJIOTEHHAs) — perpeccany; Xi, Xz, , Xm — He3aBHCHUMBIE
(0OBSICHSIFOIIME, DK30T€HHBIE) TIEPEMEHHBIE — PErpeccophl, & — ClydaiiHas COCTaBISIOIIAs

MOACIIH.

3aBucuMocTh (1) BO MHOTHX Ciy4dasx JOBOJBHO XOPOIIO OTPAKAET CIIOKHUBIITHECS
HPKOHOMUYECKHE B3aUMOCBsI3U. VcxomHas nHbopMalvs A7 MOCTPOCHHs JAHHON 3aBUCHUMOCTH
0OBIYHO 33a€TCs B BUJE HEKOTOPOH TaOIHIIBI.

Ne DaxkTOopBkI, L1l KOTOPBIX N0JY4YEeHbI JaHHbIE
X1 X2 Xj Xm Yy
1 X11 X21 Xi1 Xm1 Y1
2 X12 X22 ij Xm2 Y2
n le X2m cee XJn an yn
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CHC,Z[YCT ONpCACIIUTL BCC JIM MNCPCMCHHLIC CICAYCT BKJIIIOYAaTh B YPABHCHUC HJIM CCTb
NIEpEMEHHBIE, KOTOpPhIE CYINIECTBEHHO HE BIUSIOT Ha BEIMYMHY Y M HMX HEIEIecooOpasHo
BKIOYaTh B (1). B mepBom cityqae p = m, Bo BTopom p< m.

Jns  pemeHuss STOrO BOMpPOCAa YacTO HCIOJB3YyeTcs Talyula, COCTAaBICHHAs W3
KOX((UIIMEHTOB MAPHON KOPPENALUU. DIEMEHTAMU TaKOW TaOIUIII SBISIOTCS KOIPPHUIMCHTHI
napHOW KOppesun Ui Bcex M ¢gaxTopoB. Tabmuma numeer BuU:

y X1 X2 Xm
y 1
ryxl ryXZ rme
X1 1
rxly rxlxz rXlxm
X 1
? ery rx2 X1 rxzxm
X 1
" er Yy r-Xm X1 er Xa

B kieTkax TaOMIMIbI 3aMHCAHbI TAPHbIC KOOQ(HUIMECHTBI KOPPeIsILuH, Hampumep, Iy

napHbId K03()PUIIMEHT KOPPENSIUI MEXKTy TEPEMEHHBIMH X2 U X1.

Koaddurmentsr rij U rji , a TaKXKe Iy jy u Ifyxj COBIIAJAIOT, TAK KaK TECHOTA CBS3U

MCKAY IICPEMCHHBIMU Y U Xj TaKasd Ke, KaK MCXKIYy NCPECMCHHBIMHA Xj H 'Y, aHAJIOTUYHO JJIA Xj U X;j.

[ToaTomMy Tabnuily 3amuCHIBAIOT B YIPOIIEHHON CUMMETpUYHOU (opme (TpeyroyibHas

dbopma).
y X1 X2 Xm
’ ' My Myx, My
X o 1 Iy x, My x.,
& B B ' er Xm
n _ _ _ 1

[To nanHBIM TakoW TaOIMIBI MOKHO MPUMEPHO OLIEHUTh, KakHe (PaKTOphl CYIIECTBEHHO
BJIUAIOT HAa MECPEMCHHYIO y, a KaKUuC — HECYIICCTBCHHO, a TAaKKC BBIABUTDH 3aBUCHUMOCTb MCKIAY
dakTopamu.

Ecnu BennuuHa kod(duiueHTa NapHOW KOppelsuuM MexAy Y U Xj Majla, To
Helenecoo0pa3Ho BKIOYaThk (hakTop Xj B ypaBHeHue (1). Beicokoe 3HaueHne koddduiuenta
IApHOW KOPPEISLUHN MEXY Xj U Xj, IOKa3bIBAET UX TECHYIO KOPPEIALMOHHYIO CBsi3b. CunTaercs,
4YTO ABC NMCPEMCHHBIC Xi 1 Xj SIBHO KOJUIMHCAPHBI, T.C. HAXOOATCA MCKAY co0oii B IMHEHHON

3aBHCUMOCTH, €CIIU rxix,- 20,7 . Eciu (paxTopbl SBHO KOJUTHHEAPHBI, TO OHM IYOIHPYIOT ApPYT

JIpyra ¥ OAMH U3 HMX PEKOMEHAYETCS HCKIIOUUTh U3 perpeccuu. llpennouteHue mpu 3ToM
otaaercs He (akTopy, 00Jee TECHO CBA3AHHOMY C PE3yJIbTaTOM, & TOMY (DaKTopy, KOTOPBIN MpH
JIOCTaTOYHO TECHOM CBA3M C PE3YyJIbTATOM HMEET HAUMEHBIIYI0 TECHOTY CBS3M C JIPYTUMH
dakTopaMu WM BRIOUPAIOT OJIMH U3 HUX B 3aBUCHUMOCTH OT UX CMbICJIa U MHEHHUS UCCIIEIOBATEIS.
HenenecooOpa3Ho BK/IIOYaTh B ypaBHEHUE OJHOBPEMEHHO ITOKA3aTeINH, IPEICTABIISIONINE CYMMY
HEKOTOPBIX ()aKTOPOB HMJIM MX COCTAaBHBIX YACTEH, a TakkKe XapaKTepHU3yolllhe OAUH U TOT Ke
(dakTop, BBIPAKEHHBIH B Ppa3IMYHBIX EIMHULAX H3MEpPEHHs, Hampumep, aOCONIOTHBIX U
OTHOCHUTEJIbHBIX.
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[To BenmuumHE NapHBIX KOA()(OUIMEHTOB KOPpPEIALMU OOHAPYKHBACTCS JIMIIL SBHAS
Koppemsanus (akropoB. Hambomnbimme TpyJHOCTH BO3HUKAIOT TIPU MYIbMUKOLIUHEAPHOCTIU
¢dakTopoB. [lng OLEHKH MYJIBTUKOUIMHEAPHOCTH (DAKTOPOB HCIIONIB3YETCS onpedenumens

Mampuybl NAPHBIX KOIPDuYUueHmos mexnrc@hakxmopHou Kopperiyuu DET‘ R‘ .

1 rxlx2 rxlxm
DET\R\ _ Fe,% 1 .. Mo,
erXl erXZ 1

Yem Oimxe xk 0 onmpenenuTens MaTpUIbl MEX(PAKTOPHOM KOPPENALNU, TEM CHUIIbHEE
MYJIbTUKOJUTMHEAPHOCTH (DaKTOPOB M HEHA/IEKHEE PE3yJIbTaThl MHOXKECTBEHHOH perpeccun. U
HA000pOT, YyeM Omke K 1 onpenenuTens MaTpUIlbl MeX(PaKTOPHON KOPPENALUU, TEM MEHBIIIE
MYJIbTUKOJUIMHEAPHOCTH (PaKTOPOB.

3agaua

Tpebyercs MOCTPOUTH CTAaTUCTUYECKYIO 3aBUCUMOCTh CTOMMOCTH KBapTHUPBI OT Tpex
(bakTOpoB B BHIE MHOXECTBEHHOW perpeccuu (Tabn. 1). s mocTpoeHuss MOJENU, B MEPBYIO
ouepenlb, HEOOXOIUMO TMPOBECTH OTOOP (PAKTOPOB M OLEHUTH CTEIECHb KOJUIMHEAPHOCTH
perpeccopos.

Pemenue.

1. Paccumraiite Kod(puIMEeHTH MapHOH Koppensnuu. [IpoBepbTe MNPaBHILHOCTH
pacuetoB ¢ momouibto craructudeckoi ¢pynkiuu KOPPEJL snextpoHHON TaOmuUIlbI
Microsoft Excel.

2. Tlo mnony4yeHHBIM 3HAYEHHSIM TMAPHBIX KOI(PPHUIMEHTOB KOPPENALUU OTOepUTe

HanOoJsee cymecTBeHHbIe (hakTophl ist ypaBHeHus (1).

[TpoBepbTe PakTOpPBI HA KOJITUHEAPHOCTh U MYJIbTUKOJUIMHEAPHOCTb.

CremnaiiTe BEIBOIBI.

~ow

Tabnuua 1.
HcxonHble qaHHBIE 330241
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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 MHOKECTBEHHOM JIMHEHHOW perpeccu MpUMEHSIOT
MeTo]T HauMeHbIuX KBaapaTtoB (MHK).

Jns nuHENHBIX ypaBHEHUN W HEJIMHEMHBIX YPABHEHUMN, NMPUBOJIMMBIX K JIMHEHHBIM,
CTPOUTCS CIIEAYIOLIAs CUCTEMA HOPMAJIbHBIX YPABHEHUH, PELLIEHUE KOTOPOM MTO3BOJISAET IIOJTYyYUTh
OLICHKH MTapaMETPOB PErPECCUH, B YaCTHOCTHU AJis ypaBHeHus (1):

rZy: nby, +b12X1+b22X2 +...+mexp,
Zyxl:bOleerlef+b22x1x2+...+bm2xmxl, o
Z:yxm :bOme +b12x1xp +b22“x2xm +...+bm2x%.

OIIHI/IM N3 MCTOJOB IJId €€ pCUHICHUA ABJIACTCA MCTOL OHpCIlCJIHTCJ'ICfII
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N DX ) X
Alezxf szxl Z:xmx1

roc |.. — OIIPEJEIIUTEND CUCTEMBI;
me lexm szxm Zxﬁ]

AbO ) Ab_]_ geees Abm — YAaCTHBIC OIIPCACIMUTCINU, KOTOPBIC IIOJTYYAIOTCA ITIYTEM 3aMCHBI

COOTBETCTBYIOIIIETO CTOJOIA MATPHIIBI OMIPEICTUTENSI CHCTEMBI JAHHBIMU JICBOW YaCTHU CUCTEMEI.
3agaua

1. PaccuwuraiiTe napaMeTpbl ypaBHEHUSI MHOXXECTBEHHON PETPECCUU C IIOMOIIBIO METO/1a
onpeaenuTeneil. [ns BBIUMUCICHUS OINPEICIUTENCH HCIOIb3YHUTE CTATUCTHYECKYIO
¢byukuio MOIIPE/]. TlpoBepbTe moiydeHHBbIE PE3yIbTaThl C MOMOIIBIO (DYHKIIUU
JIMHEWH.

2. 3anumiure MMOJIYYCHHOC YPaBHCHUC MHO>KE€CTBECHHOMU perpeccuu.

JlabGopaTopHasi padora Ne3.
Ilocmpoenue ypagnenus MHONCECMBEHHOU pecpeccuu 8 CMAaHOapmu308aHHoll hopme

Ecnmu  kKo3puUMEHTHI MHOMKECTBEHHOM perpeccuu paccMaTpuBaTh B KauecTBe
nokasareseil BIUSHHUA (PaKTOpOB, TO CIEIyeT UMETh B BHIY, YTO KOI(D(UIMEHTHI perpeccuu
MEXy cOOOH IpPSMO HE CpaBHUMBI. VX 4MCIIEHHBIE 3HAYEHUs 3aBUCST OT BHIOPAHHBIX €AMHUIL
U3MepeHus Kaxxaoro ¢paxkropa. YtoObsl KO3 GUIIMEHTHI pErpecCHH CTAIN CPAaBHUMBI, UX IPUBOJISAT
K CTaHJapTU3UPOBaHHOMY MaciuTaly. [[s 3Toro Bce mepeMeHHbIe BBIPaXatOT B 0€3pa3MepHbIX,
TaK Ha3blBAEMbIX CTAHJAPTU3MPOBAHHBIX E€AMHUIIAX H3MEPEHHS] IpPU TOMOIIM CJEIYIOIIHNX
COOTHOIIEHUM:

_ (% _X_i)
_—Gx ,

_-9.

o

ty Xi

y

i
e O-y ) O-Xj — COOTBETCTBCHHO CPECAHUC KBAJAPATUIHBIC OTKIIOHCHUA.

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

t, = ﬂltxl +ﬂ2tx2 +...+ﬂmtxm +&. (2

Bce NEPEMCHHBIC YpaBHCHUA BBIPAXKCHBI B CpPaBHUMBIX CIWHHUIAX H3MCPCHUA.

KoadpunmenTs B Bores B Ha3bIBAKOTCS KoapdunreHTaMu perpeccun B
CTaHIAPTH30BaHHOM MacmTabe. [l X ONpeneseHUs] MOXKHO NepelTn oT KoddduuueHTos b k

B j (J=1m) 4 00paTHO ocymIecTBIsETCS M0 hopmyie:
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KoadduimenTst perpeccun (2) mOKa3bIBAIOT BIUSHUS U3MEHEHHS KXKIOH TIEPEeMEHHOM
Ha n3MeHeHue Qaxropa Y. Bce koapdumeHTs! BoIpakeHbl B CPABHUMBIX €UHHUIIAX U3MEPEHUS.

Yem Oomble | B j |, TeM cuibHee BIMSET COOTBETCTBYIOUIMH (DAKTOPHBIN IOKa3aTelb Ha

pe3yJbTaTUBHBIN.

Takum 00pa3oM, cpaBHHMBasg MEXIy COOOH CTaHAApTU30BaHHBIC KOA(PPHUIHMESHTHI
perpeccuu MOXHO PAaH)XHPOBaTh (PaKTOPBI MO CHJIE MX BO3JCHCTBUS Ha pe3yibTaTr. B aTom
OCHOBHOE JIOCTOMHCTBO CTaHJAPTU30BaHHBIX KOI()(UIMEHTOB perpeccuu B OTJIMYHE OT
K03()(PUIIMEHTOB «UUCTOI» PErpeccu, KOTOPbIe HECPABHUMBI MEXTy COOOiA.

Ha mpakTuke 9acTo UCIOJIb3yIOT YPaBHEHHE PEIPECCHH B CTAHIaPTU30BAaHHOM MacITade
B BHUJE:

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

Kak Oput0 mOKa3aHO BBIIIE, paHXXKUPOBaHUWE (PAKTOPOB, YUACTBYIOIIMX  BO
MHO>KECTBEHHOW JIMHEHHOW PErpeccu, MOXKET OBITh IMPOBEICHO Yepe3 CTaHIapTHU30BAaHHBIC
koadunmentsl perpeccun (f-koddduurentsr). ITa K€ 1eNb MOXKET OBbITh JOCTUTHYTa C
MOMOIIBI0 YAaCTHBIX KO3(PQPHUIMEHTOB KOPPEISAIMH — JUIS JTHHEHHBIX cBsizedl. Kpome Toro,
YaCcTHBIE MMOKAa3aTelH KOPPEJSIUN LIMPOKO HCIONB3YIOTCA NPU PElIeHUH MpodieMbl oTOOpa
(akTOpOB: 1eJIeCO00Pa3HOCTh BKIIOUEHUSI TOTO WM WMHOTO (hakTopa B MOJEIb JOKa3bIBACTCS
BEJIMYMHOM MOKA3aTENsl YACTHOM KOPPEISALIHH.

Yactueie k03()PUIMEHTH (MM HHAEKCHI) KOPPENSLUU XapaKTePU3YIOT TECHOTY CBS3H
MEXIY Ppe3yJbTaTOM M COOTBETCTBYIOIIUM (DAaKTOPOM TMpPH YCTPAHEHUH BIHUSHHUS APYTHX
dakTopoB, BKJIIOYEHHBIX B YypaBHeHHE perpeccud. llokazaTenn YacTHOM KOppesIUU
NPEJICTaBISIIOT cO00M OTHOIIEHHWE COKpAllleHUsI OCTAaTOYHOM JUCHIEPCUH, MPOU3OLIEIIEr0 B
pe3ysbTare JIOMOJIHUTEIBHOTO BKIIFOYEHHS B aHAJTU3 HOBOTO (hakTOpa, K OCTaTOYHON AUCIIEPCHUH,
MMEBILIEH MECTO J0 BBEACHUS B MOZIENIb HOBOTO (hakTopa.

Koadduiument yactHON KOppesAIM, U3MEPSIOLINA BIUsIHNUE Ha ¥ (aKkTopa X Ipu
HEU3MEHHOM YPOBHE JIPYTUX (PaKTOPOB, MOXKHO ONPEAETUTH 10 hopMyIe:

1_R§x1 Xi...X
XXy
Py %% X X X g X = 1- ,
YXj * X Xp oo X1 X g oo Xy 1—R2
YX1Xg . X 1 X4 X
R2
rne YX.-Xj.. Xy — MHOKECTBEHHBIH KOI(P(UIMEHT NeTePMUHALMM BCErO KOMIUIEKca M

2
(GhakTOpOB C Pe3yNbTaTOM; Ryxlxz...x jaXji1-Xm — MOKa3aTelb JETEPMHUHALIMH, HO O€3 BBEICHUS

B MOJZieNb (haKTopa X;.

Cpennrie kod(h(UIMEHTHl AIACTUYHOCTH NJSl JIMHEHHOW MHOXKECTBEHHOUW perpeccuu
pPacCcUUTHIBAIOTCS 1O hopMyIie:

:_9yxj ZbJ 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  PErpeccHH.  3amHUIINUTe
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 uacmmuvix ypasHenuii 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 YypoBHe. YacTHble
YPaBHEHMsI PETPECCUH UMEIOT CIIeIYIOIUI BUI:

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 X XXy = by +by X1 +by X2 +..c D g Xm-1 +...+ D X + &

[Ipu mosxcTaHOBKE B 3TH ypaBHEHUSI CPEAHMX 3HAUEHUN COOTBETCTBYIOIIMX (PAaKTOPOB OHU
IIPUHUMAIOT BUJI ITAPHBIX YPaBHEHUH JIMHEMHOW PErPECCUH, T. €. IMEEM:

yxl,xz,x3,....xm — Bl +le1’
=B, +b,x;;

N\
yxz,xl,xg,....,xm

yxm,xl,xz,....,xm_1 = Bm +bmxm'

Trac

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

B, = by +by X1 + by X3 +...4 by, X

B, =by+b Xt +0, X2 +....4+ D1 Xm-1;
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B oranume OoT mapHOM perpeccuH, YacTHBIE YpPaBHEHHUS PETPecCHUM XapaKTepU3YIOT
W30JIJUPOBAaHHOE BIHAHHE (akTopa Ha pe3ynbTaT, nO0 aApyrue (axTopbl 3aKperuieHbl Ha
HEM3MEHHOM YpoBHE. OQQEeKTsl BIMSIHUA JPYyruxX (PAKTOpOB NPUCOECAMHEHBI B HUX K
CBOOOIHOMY WIECHY ypaBHEHHUSI MHOKECTBEHHOH perpeccuy. ITO MO3BOJISET HA OCHOBE YaCTHBIX
YPaBHEHUH PErpeccuy ONpeeisiTh YacTHbIe KO3 GHIHEHTHI 3JIACTHYHOCTH:

X.
Oy, =D0; 2 | ’
Vs X X oo X s Xjgrene X

j+1’lll’ m

rae bj - Koa(b(l)I/II_[I/IeHTBI perpeccun o (baKTOpa Xi B YPaBHEHUH MHOKECTBEHHOU pErpeccHu;
yxj1X11X2!-'-1Xj_11X X

YaCTHOT'O ypaBHEHUs PErPECCUU MPH JAHHOM 3HAYEHUH (DAaKTOpa X;j.

j+17* "1 m — 3HaueHue pe3yabTATUBHOIO (HaKTOPa, MOJIYYEHHOE U3

3agaua

1. CocraBbTe 4acTHbIE YPaBHEHHS PETPECCHH.
2. Omnpenenure 4YacTHble KOI(PPHUIMEHTH SJACTHUHOCTH U TMPOPAHKUPYHTE
(akTOpHI IO CHJIE X BO3JIEHCTBHS HA PE3yJbTaT.
JlaGopaTopHasi padora NeS.

Ol/;eHKa HaoedcHocmu pesyibmamoes MHOIHCECMBEHHOU pezcpeccuu u Koppejayuu

[TpakTHueckas 3HAUUMOCTb YpPAaBHEHHUS MHOKECTBEHHOW PETpPEcCUU OLIEHUBAETCS C
IIOMOIIBIO TIOKa3aTesii MHOXKECTBEHHOH KOppelsiiuu U ero Kaapata — KoddduuueHra
JeTepMHUHALUH.

Iloka3aTenb  MHOXKECTBEHHOW  KOPpPEISILMM  XapaKTEpPU3yeT  TECHOTY  CBS3U
paccmaTpuBaeMoro Habopa ()akTOpOB C HCCIIEyeMbIM HPHU3HAKOM, WJIM, MHA4e, OLIEHUBAET
TECHOTY COBMECTHOT'O BJIUSHUS (PAKTOPOB Ha pe3ysbTar.

HezaBucumo ot (I)OpMBI CBS3M IIOKa3aTellb MHOXKECTBEHHOM KOppeiIsInuU MOKET OBITh
HaliJIeH KaK UHIEKC MHOKECTBEHHOM KOppeJrsinnuu:

2 2
rie Oy — obwmas jaucrepcus pe3ylbTaTHBHOTO TpU3HAaKa, O,cp — OCTATOYHAS AUCIIEpPCHs

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

JUIS ypaBHEHHUS )7 = f (X1’ X2’---;Xm) , Oirig n

[Tpu nuHEHON 3aBUCHMOCTH MPHU3HAKOB (opMylia MHAEKCA KOPPEISIUU MOXKET OBbITh
TaK)Ke€ MPEJCTABIICHA CIICTYIOIIAM BBIPAKEHUEM:
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. r
rae :Bx j — CTaHIapTH30BaHHbIE KO()(QUIMEHTHI PETPECCUM; ' yX; — MapHbIE KO3(P(UIMEHTHI

KOPPEISIUH pe3yiIbTaTa ¢ KaXIbIM (DaKTOpOM.

®opMyna MHAEKCa MHOKECTBEHHOW KOPPEISUUU Uil JTMHEHHOM perpeccuu IMOoyduiia
Ha3BAHUE JIMHEHHOr0 KO3I(P(PuIueHTa MHOKECTBEHHON KOPPEJSUMH, WU, YTO TO KE CaMoE,
COBOKYITHOI'0 KO3(p(pHIHeHTA KOPPEJIALMH.

Wupnexkc MHOXKECTBEHHOW Koppersiun u3mensercs ot 0 1o 1. Yem Gumxe ero 3HaueHue K
1, TeM TecHee CBSI3b PE3YJIbTATMBHOIO IPU3HAKA CO BCEM HAOOPOM HCCIETyEeMBIX (aKTOPOB.
Bennuuna nHAeKca MHOKECTBEHHON KOppesiiuu OOJIbIIe WM paBHA MAaKCUMAJIBHOTO TTAPHOTO
WHJIEKCA KOPPEISILUU:

RyXlXZ---Xm 2 Ryxj(max)’ J 211m-

[Ipu mpaBWIbHOM BKJIIOYEHUU (AKTOPOB B PErPECCHOHHBIN aHAW3 BEJIMYMHA MHJEKCA
MHO>KECTBEHHOUW KOPPEISUU OyJeT CYIECTBEHHO OTIMYAThCS OT MHJIEKCA KOPPETSIUU apHOI
3aBUCHMOCTH.

Kosddunuent (MHIEKC) MHOXKECTBEHHON JIETEPMHUHAIIMM PACCUUTHIBACTCS KaK KBajpat
WHJICKCAa MHOXXECTBEHHON KOPPEIISIIIUU:

2
VX Xg .. Xy

CKOppeKTUpOBaHHBIA  KO3(PUIMEHT (MHIEKC) MHOXXECTBEHHOH  JeTepMHUHALUH
COJICPKHT MOIMPABKY Ha YUCIIO CTETIEHEH CBOOOABI i PACCYUTHIBAETCS 110 (GOpMYyIIe:

) n-1
R? =1-(1-R%). ———

n-m-1-
r7ie N — 9uciao HaOMoIeHU; M — 9ucio (pakTopoB.

3HAYUMOCTb YPAaBHEHHUSI MHOKECTBEHHOM PErpeccuH B LIEJIOM OLIEHWBAETCS C MOMOILBIO
F-xputepus ®uiepa:

Rz.n—m—l
1-R? m

paxm. —

Fnac, OTipenensiercs mpu 3aganHom o (0,05; 0,01) u crenensix cBo6oasr KL =m, k2 =n—-m
— 1, (M — gucno mapamMeTpoB MpH (HAKTOPHBIX MEPEMEHHBIX B YPaBHEHHWH MHOKECTBEHHOM
perpeccun).

YacTHbill F-kpuTepuil OllEHHBAET CTATUCTHYECKYI0 3HAYMMOCTh MPHUCYTCTBHS Ka)JOTO
u3 (pakTopoB B ypaBHeHHH. B o0mieM Buae, s pakTopoB 4acTHBIM F-kpuTepuii onpenenurcs
KaK:

2 2
E . Ryxl,...,xj,xm _Ryxj,...,xj,l,xjﬂ,...,xm n-m-1
yacmX; 2 )
J — 1
1 Ryxl,...,xj,xm
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Fnae: A1 vactHOTO F-KpHTepus onpeenseTcs Mpy 3aJaHHOM 0. U CTeneHsx cBooosl k1 = 1, k2
=n-m-1.

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

J
tqbalcm - = I:x- |

rae My —CpenHss KBajapaTuuHas omuOka koddduimenta perpeccun Dj, oHa MOXKeT OBITH
oIlpefielieHa 1o cienyromeil Gpopmye:

B Oy '\/1_ R§xlx2...xm 1
! oy -\/1—R2 Jn-m-1,

XjXq- X

My

R2

YXX5.. Xy, — MHOKECTBEHHBIH KOd(dUIMEHT JeTepMUHALMK BCEro KoMIlaekca M (pakTopoB

2
C pe3yIabTaToOM; RX jX1--Xm  — KOo>QOHUIMEHT JETEPMUHALMHU JUI 3aBUCHUMOCTH (hakTopa Xj co

BCEMH JIPYTUMU (PaKTOpaMHU YPaBHEHUS] MHOXKECTBEHHOH pErpeccuu.
tina6, ONIPEACIIAETCS MIPH 3aJAHHOM 0. M CTEIIEHH CBOOOAI K=Nn—m - 1.
3amaua

1. Paccuuraiite nmuHeliHOr0 Ko3()QUIMEHTa MHOKECTBEHHONH KOPPENALMH M CIeNaiTe
BBIBOJI O TECHOTE CBSI3HM PE3yJIbTaTHBHOTO IMPHU3HAKA CO BCEM HAOOPOM HCCIIETyeMBIX
(bakTopoB.

2. PaccunTaiiTe K03(Q(QUIMEHT MHOYKECTBEHHON JeTepMHHAIMU M CleaiTe BBIBOI 00
OLIEHKE Ka4ueCTBa IOCTPOESHHON MOJEIH.

3. Paccuwmraiite F$axm M CPAaBHHUTE NOJTYYEHHOE 3HAYEHHE CO 3HAUYEHUEM, PACCUNTAHHBIM
C TOMOUIBI0 (DYHKIIMU JIMHEWH. Omnpenenure Fiue; Tpu  3alaHHOM  ypOBHE
3HaunMoctH o = 0,05. CpaBHuTe momydeHHble 3Ha4e€HHMA Fju50 U Fpaon, chenaiite
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. Yto moHMMaeTcs Mo/ TMHEHHON MHOKECTBEHHOM perpeccueit?

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

3. Kakue TpeboBaHus IpeabBISIIOTCS K (JaKTOpaM, BKIIOYAEMbIM B ypaBHEHUE perpeccuu?
4. Yto noHMMaeTcs MoJ| KOJUTMHEAPHOCTHIO U MYJIbTUKOJNIMHEAPHOCTHIO (haKTOpOB?

5. Kak npoBepsercs HaIMyue KOJUTMHEAPHOCTU U MYJIbTHUKOJUTMHEAPHOCTU?

6. Kakoll BuI MMeeT cucTeMa HOPMaJbHBIX YPaBHEHHMM METOJa HAaMMEHBIIHUX KBAJpPaTOB 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 KOIPPUITUEHTHI 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-nmubo Onaro  MOXKET — ONPEAEsAThCS  Kak
KOJIMYECTBEHHBIMH TE€PEMEHHBIMU (LleHa JaHHOro Onara), Tak M KauyeCTBEHHBIMU (BKYCHI
norpeduTteneii). KauecTBeHHbIE MOKa3aTeNN B YUCICHHOM BH/IE IPEICTaBUTh HETb3s. Bo3HuKaeT
npoOieMa OTpaKEHUSI B MOJICITH BIMSIHUS TAKUX TIEPEMEHHBIX HA UCCIIEYyEeMYIO 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:

_ |0, paxTop He nelicTByeT;

1, pakrop neicTByer.

[Tepemennas D waswsiBaeTcst urmuenou (UCKYCCMBEHHOU, O080UYHOU) NEPEMEHHOL
(unouxamopom).

Perpeccuonnsie Mojienu, coiepiKaline JUIlb KAYeCTBEHHbBIE 0OBICHSIONINE TIEPEMEHHBIE,
Ha3BIBAIOTCA MoOdensimu oucnepcuonno2o anaiuza (ANOVA-Momensamu).

Hamnpumep, nycts Y — HavanbpHas 3apab0THasI 1iata.

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

1, ecniu npeTeHAEHT UMEET BhICIIee 00pa30BaHMUE.

Torma 3aBUCUMOCTb MOXKHO BbIPA3UTh MOJCJIBIO napHoﬁ perpeccun:

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

Kosddurment By onpemenser cpefHio HauambHYIO 3apaboOTHYIO IIATy MpH
OTCYTCTBHM BbIcIIero oOpa3zoBanus. KoadduuumeHnt ) yka3piBaeT, Ha Kakyl BEIUYHUHY
OTJIMYAIOTCS CpeHIE HayalbHble 3apa0O0THBIE IJIAThl IPU HAJIMYUU U MIPU OTCYTCTBUU BBICIIETO
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oOpazoBaHusl y TpeTeHAEHTA. [IpoBepsis CTaTHMYECKYH0 3HAYUMOCTh KOd(PUIIMEHTa ) C

noMomeio  t-cratuctuku, MO0 3HAYMMOCTh KO3 duimeHTa peTepMUHALNN R? WIH
F-craructuku, MOXHO ONpENENUTh, BIUSET WIM HET HaJlWyue BBbICIIErOo 0Opa3oBaHUs Ha
HAYaJIbHYIO 3apa0OTHYIO TUIATY.

Monenu, B KOTOPBIX OOBSCHSIONIME MEPEMEHHbIE HOCAT KaK KOJIMYECTBEHHBINH, TaK U
KaueCTBEHHBIN Xapakrep, Ha3bIBAIOTCA  MoOensimu KO8apUayuoHHO20 ananuza
(ANCOVA-mMozensMu).

Cy1iecTByeT HECKOIBKO Pa3HOBUIHOCTEN MOJIEel KOBapHALlMOHHOTO aHAIMN3a.

1. Mopenu KOBapHMAIMOHHOIO AHAJAM3a TMPUH HATHYUH Y
(pMKTHBHOM NEPEeMEHHOI ABYX aJ1bTEePHATHUB.

PaccmoTpuM mpocTeliinyro MOAENb ¢ OJHOW KOJMYECTBEHHOM M OJHOM KayeCTBEHHOM

[IEPEMEHHBIMU, UMEIOLIYIO /1B aJIbTEPHATUBHBIX COCTOSIHUSL:

Y=8+BX+D+¢,

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

D 0, ecrv COTPYTHUK->KCHIITMHA;

1, ecau COTpYIHUK-MY>KUHMHA.

Torna oxxumaeMoe 3HaueHHE 3apaOOTHOM TUIATHI COTPYTHHKOB MPHU X TOJaxX TPYAOBOTO
cTaxka OyneT:

M(Y | D=0)= By + AX;
MY [X, D=1) = f + fix+7 = (fo +7) + B

3apaboTHas 1U1aTa B JaHHOM clly4yae sIBJsIeTCs TUHEHHON (QyHKIMEH OT cTaxa paboThl.

[lpu  cocraBieHun Mojmeneid ¢  (QUKTUBHBIMH  IEPEMEHHBIMH  HEOOXOIUMO
PYKOBOJICTBOBAThCS CIEAYIOIUM HNPAGUIOM MOOETUPOSAHUs: €CIA KadeCTBEHHasl IepeMeHHast
uMeeT K anbTepHaTHBHBIX 3HAUCHUH, TO TIPU MOZCTUpOoBaHuK ucronb3yercs (K — 1) GUKTHBHBIX
NepeMeHHbIX. TakuM o00pa3oM, eciM TNepeMeHHas MMeeT JBa aJbTEPHATUBHBIX 3HAUYEHUS
(HampuMep, T0d), TO B MO/I€Tb MOXKHO BBECTH TOJIBKO OJJHY (PMKTHBHYIO IIEPEMEHHYIO.

Ecnu He cnenoBaTh JTaHHOMY NMPABHILY, TO TPU MOJEIMPOBAHUY HCCIIEOBATENb M1OMA1aeT
B CUTYAllUIO COBEPIIEHHON MYJIbTUKOJJIMHEAPHOCTH UJIU TaK HA3bIBAEMYIO JI08VUIKY PUKMUBHOU
nepemeHHou.

3HaueHue KayeCTBEHHOW MEpPEeMEeHHOH, Jisi koToporo nmpunuMaercs D = 0, HazpIiBaeTcs
06azo6biM WA CcpasHumenvhviM. BbIOOp 0a30BOro 3HAYCHUS OOBIYHO JAUKTYETCS IEISIMU
WCCJICJIOBAHMSI, HO MOXET OBITh U TIPOU3BOJIHHBIM.

Koaddumment ) B Mopenu mHOTIA HAa3bIBACTCS Ougdepenyuanbrvim Ko3gduyuenmom
€80000H020 UlleHa, TaK KaK OH IMOKAa3bIBAET, HA KaKyl0 BEJIMYMHY OTIMYAETCS CBOOOIHBIN 4iIeH
MOJIEJIH TIpH 3HaYeHUH (GUKTUBHOI EPEMEHHOH, paBHOM €IUHUIIE, OT CBOOOHOTO YIeHA MOICTN
npu 0a30BOM 3HaUE€HUU (PUKTUBHOMN MEpEMEHHOM.

2. Moagenu KOBAPUAIMOHHOIO AHAJIM3a MNPH HAJIUYHU Y
Ka4eCTBEHHbIX NepeMeHHbIX 0oJiee IBYX aJbTEePHATHUB.

PaccmoTpum Monens ¢ AByMsI OOBSCHSIONIMMH TIEPEMEHHBIMU, OJIHA W3 KOTOPBIX
KOJIMYECTBEHHAsI, a Apyrasg — KadecTBeHHas. [Ipuuem kauyecTBeHHas IMEpEMEHHas HUMEET TPHU
anpTepHATHBBI. Hampumep, pacxo/bl Ha cojepkaHne pedeHKa MOTYT OBITh CBSI3aHBI C I0XOJaMU
JIOMOXO3SIICTBa M BO3PAacTOM peOeHKa: OIMIKOJIbHBIA, MIQANINN IIKOJBHBIA M CTapIIui
MKONbHBIA. Tak Kak KauyeCTBEHHasl MEepeMEHHas WMEET TPH aJIbTEPHATHBBI, TO MO 0OImEeMy
MPaBUIIy MOJEIUPOBAHMS HEOOXOAMMO HCIOIL30BaTh JBE (PUKTHUBHBIC MEepeMEHHbIE. Takum
00pa3oM, MO/IeTTb MOXKET OBbITh MPEACTaBIICHA B BUJIE:
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Y =Sy +BX+nD +y,D, +e|
rae Y — pacxofpl, X — 10X0Abl JOMOXO03SHCTB.

D — 0, eci TOUIKOJIBLHUK,
=
1, B IpOTUBOIIOJIOKHOM CITy4ae.
0, €CJIN JOIIKOJIbHUK NN MJ'IaI[IJ_II/Iﬁ IIKOJIbHUK,

Ds=
2 118 NPOTUBOIOJIOKHOM CITydae.

OO6pa3yrorcs cieayrolnue 3aBUCUMOCTH:

1. Cpennuii pacxoj Ha JOIIKOJIbHUKA!

M(Y | Dy =0, D, =0) = Sy + Bix. (1)
2. Cpennuii pacxoj Ha MIIQJIIIETO IIKOJIbHUKA!
M(Y | Dy =1 D, =0) = (S +71) + fix. (2)

3. Cpennuii pacxoJ Ha CTapUIETO MIKOJIbHUKA:

MY D=L D, =) =(fo+n+r2)+Ax @

3necy Y1, Y2 — naubdepeHIManbHble CBOOOJAHBIE YJeHBbl. ba3oBbIM 3HAYECHUEM
KAYeCTBCHHOW TIEPEMEHHOHN SIBJIICTCS 3HAYCHHE «JIOMIKOJBHUK». [locie BBIYHCICHUS
koadumenToB ypaBHeHuit perpeccun (1) — (3) ompenensiercs craTUCTUYECKas 3HAYMMOCTh
K03 PHUIIUEHTOB Y11 Y2 HA OCHOBE OOBIYHOM t-CTATHCTUKH.

Eciu KOB(l)(l)I/II_[I/IeHTLI Y1 A Y2 OKa3bIBAOTCSA CTATUCTUYCCKU HC3HAYUMBbIMHU, TO MOKHO
CACJIaThb BbIBO, YTO BO3paCT pe6eHKa HC OKAa3bIBACT BJIUAHUA HA PACXObI IO €0 COACPIKAHUTO.

3. Perpeccusi ¢ 04HOMH KOJTHYECTBEHHOM U IBYyMS Ka4eCTBEHHbIMU
nepeMeHHBbIMH.
TexHuka (UKTUBHBIX NEPEMEHHBIX MOXET OBITh pPacHpOCTpaHEHa Ha IMPOU3BOJILHOE
YHUCIO KAueCTBEHHbIX (akTopoB. PaccmMoTpuM cHuTyauuio ¢ JByMs KadeCTBEHHBIMHU
[IEPEMEHHBIMHU.

[Tycte Y —3apaboTHas 1uiata COTpyIHUKOB (UpMBI, X — cTax paboThl, D1 — Hanmuuue
BhIcHIero oOpasosanus, Dy — mon cotpynHuka:

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

0, eciii HET BBICIIETO 0OPA30BAHI;
2 1, B IpOTHBOIIOJI0KHOM CITydae.
Taxkum 00pa3oM, MOIYYUM CIEAYIOIIYIO MOJAETb:
Y =06+ pBX+nD +y,D,+¢.
I/I3 3TOI>'I MOJECJIN BBIBOOATCA cnez[ylomne perpeCCHOHHBIC MOJICIIN:

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( |D, =0, D, =)= (5 +72) + Bix

3. CpenHsist 3apIiaTa y My>K4rHBI 0€3 BBICIIIET0 00pa30BaHUsI:
M(Y | D, =1 D, =0) = (5 +11) + Bix.

4. Cpennsis 3apIujiaTa My>XYMHBI C BBICIIAM 00pa30BaHHEM:

M(Y | Dy =1 D, =1)=(By + 11 +72) + X

OueBUIHO, YTO BCE PETPECCHH OTINYAIOTCS TOJIBKO CBOOOIHBIMU WieHaMu. JlanpHeliee
ofpefieNieHue CTaTUCTUYECKOM 3HAYMMOCTH KOX(PQUIUEHTOB Y1 M Y2 TMO3BOJSET YOEAUTHCA,
BJIUSIOT JI1 00pa30oBaHUE U MOJI COTPYJHUKA HA €ro 3apadOTHYIO IIATy.

3amaua 1

Wccnenyercs 3aBUCHMOCTh MEXy 3apaboTHOM Iuiaroi pabodero 3a mecsn y ($),
X - Bo3pacToM pabouero (J1eT) u GpukTuBHON nepemenHoi D — non pabouero.

Ne n/m |3apaGoTHast Bospacr IMoa,
1aTa 3a Mecsijpadouero X M/K
y (%) (s1er)
1 300 29 X
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 XK
12 250 28 M
13 350 30 M
14 200 25 M
15 400 48 XK
16 220 30 M
17 320 40 M
18 390 40 M
19 360 38 XK
20 260 29 M

1. Heo6xomumMo MOCTPOUTH MOJENb Y = bo +b1X+ D ¢ ¢ukTHBHON nepemeHHoil D,

KOTOpasi MPUHUMAET JiBa 3Ha4eHus: | - ecru 1o pabodero My»ckoif; 0 - ecIti 1o 5KeHCKHH.
2. TIpoBepUTH CTATHCTHYECKYIO 3HAUUMOCTH K03 purmeHToB. Caenars BHIBOIBI.
3agaua 2
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Ha npennpustuun ucnons3ytorces ctanku Tpex hupm (A, B, C). Hccnenyercs HaneXHOCTb
crankoB. [Ipy 3TOM y4uTBHIBAETCS BO3pACT CTaHKa (X, MeC.) M BpeMsi Oe3aBapUifHONW pabOTHI 10
nocienHeit nmonoMku (Y, yac). Beibopka u3 40 cTaHKOB Jana pe3ylbTaThl, PEJCTaBICHHbBIE 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 yueTa pa3inuus CTAHKOB Pa3HbIX GUPM.

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

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

JE€TEpMUHAIUN).

CpaBHUTE Ka4eCTBO MOCTPOEHHBIX MOJIENIEH.

[TocTpouTh KOPPEIALMOHHOE 110JI€ U HAHECTH Ha HEro rpa@uku QyHKIUI.

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

~ow

MNOCTPOEHUE MOJEJIX HEJJMHEMHOM MAPHOM PETPECCHHU

Henunelinbie perpeccuu AeiATcs Ha ABa KJlacca: perpecCuy, HEIIMHEWHbIE OTHOCUTEIIBHO
BKJIIOUEHHBIX B aHANU3 OOBSCHSIOIIMX IE€PEMEHHBIX, HO JIMHEMHbIE IO OLIEHUBAEMbIM
rapamMeTpaMm, U PErpecCuy, HEITMHEHHBIE 110 OLIEHUBAEMBIM IIapaMETPaAM.

[Tpumeps! perpeccuii, HEMMHEHHBIX MO OOBACHSIIOMUM MEPEMEHHBIM, HO JIMHEHHBIX IO
OLICHMBAEMbIM apaMeTPaM:

2 3 .
— IIOJINHOMBI Pa3HbIX CTENEHEN yy=a+ b_LX + bZX + b3X &,

b
— PaBHOCTOPOHHSIS THIIEpOOIIa yx=a+ ; té .

IIpumepsl perpeccuii, HETMHENHBIX 110 OLIEHUBAEMBIM TapaMETPaM:

b
~crenennas Yx —a* X - &;
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X
- mokazaTenpHas Yx — a-b”-¢ ;

a+b
+x_g.

Hau6onee gacto MMPUMCHAIOTCS CICAYIOIIUC HEJIMHEHHEBIC MOACIN perpeccnﬁ:

— DKCIIOHEHIIMAJIbHAS yx =€

b
runepooIb — Yx = a+ ; :

2
mapaGoner — Yx = a+ bx +cx ;

_ X
MoKa3aTeIbHOU (DYHKITH Yx = a-b ;

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

JlabGoparopHnasi pabora Nel.

Buiuucnenue koagghuyuenmos ypasneHus HeluHenuHou pecpeccuu

HOCTpOGHI/IIO HEJINHEHHBIX PErp€CCUOHHBIX MOI[GJ'IGﬁ nNpeaueCTBYCT Ipoueaypa
JIMHCapu3aluu ICpCMCHHbIX.

Jluneapuzayuss — (ot nat. linearis — nuHeHHBINH), OMUH U3 METOIOB HPUOIIKEHHOTO
IIPEJICTaBICHNs 3aMKHYTBIX HEJIMHEWHBIX CUCTEM, IPH KOTOPOM HCCIIEJOBAHME HEIMHEWHON
CHUCTEMBI 3aMEHSIETCS AHAJIU30M JIMHEHHOM CHUCTEMBI, B HEKOTOPOM CMBICIIE SKBHBAJICHTHOU
UCXOAHOU. MeTonpl IMHeapu3aluyd UMEIOT OIPaHUYEHHBIM XapakTep, T. €. SKBUBAJIEHTHOCTb
UCXOIHOW HEIWHEHHON cHUCTeMbl M e€ JTUHEWHOTO NPHOMMKEHHUS COXPAHSETCS JIUIIb IS
OTPaHUMYEHHBIX HPOCTPAHCTBEHHBIX MJIM BPEMEHHBIX MaciiTaboB CHCTEMBl, JHOO s
OTpeeNIEHHBIX MPOLECCOB, MPUUEM, €CIIM CUCTEMa MEPEXOAUT C OJHOIO pekuMma paboThl Ha
JIPYroi, TO CIEeNyeT U3MEHUTh U €€ JIMHEApU3UPOBAHHYIO MoZeib. IIpumenssa nuneapusanuto,
MO’KHO BBISICHUTh MHOTHME Kau€CTBEHHBIE U OCOOEHHO KOJMYECTBEHHbIE CBOWCTBA HEIMHEWHOMN
CUCTEMBI.

11 HENMHEHHBIX YpPAaBHEHWM pPErpeccud, NPUBOJUMBIX K JIMHEMHBIM C ITOMOIIBIO
npeoOpazoBanus (X, Y) — (x’, y’), cucreMa HOpMaJIbHBIX YPABHEHHUI UMEET BU:

na+be:Zy,
amesz =Zyx.

B IIpe0o0pa30BaHHBIX IEPEMEHHBIX X, ).

Koaddunment b nmpu pakTopHO# nepeMeHHON X UMEET CISTYIONIYI0 HHTEPIPETAIIUIO: OH
MOKa3bIBAaET, Ha CKOJBKO M3MEHHUTCS B CPEJHEM BeJIMuYMHA Y NMpH M3MeHeHuu (akropa X Ha 1
€AVHUILY U3MEPEHUS.

b
T'unepbonuueckas pezpeccust. yx=a+ ; .
[ B 1 . ' .
Jluneapusytoiiee nmpeoOpa3oBaHUeE: ;’ y =Yy

Torna
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(na+b2%=2y,
1 1 1
aZ;+bZ?:Zy;.
y 1
ny) == -9
a:EZy—lei b= ZX1 ZX?
n n &= x nzxz_(zx)z'

a+bx

DKCNOHeHYUanbHasn peepeccust. Yy =€

Jluneapusytoriee nmpeoOpa3oBaHue: X=Xy = In y.

anln y —ZxZIn y
4= %Zln y—%be, b= an2 - (ZX)2

b
Cmenennasn QyHkyus: Yy =a- X",

Jlureapusyrolee npeodpa3oBaHue: X =In X, y| =Ihy.
| 1 | lb I b_nZ:(Inx-Iny)—Z:Ian:Iny
na—HZny—ﬁ an’ nZ“(Inx)z—(Z“lnx)2 :

[Tepexon k mapamerpy a ypaBHEHUS CTCIICHHOW 3aBUCHUMOCTH IPOU3BOISAT C IMOMOIIIBIO
MOTEHIIUPOBaHUS 10 popmyIie:

Ina
a—=—e

X
TokazamenvHasn yHkyus: Yy =2a- b .
JInneapusyromee npeoGpasosanme: X = X, Y = In y.
N x-lny—>» x» Iny
1 1 2K y=D XD
na==> Iny—=Inb» x, Inb=
nZ y n Z nE )(2_(21)()2

[Tepexoa kK mapameTpaM ypaBHECHHUs MMOKa3aTeIbHOU 3aBHCUMOCTH (@, b) mpous3BoAsT 1Mo
dbopmynam:

Ina Inb
a=e . b=e"

Jozapugpmuueckasn ynkyus: Yx = a+ blnx.

Jlureapusyromee npeobpasopanue: X = Inx;y =y.

1 1 _nZInx-y—Zlany
azﬁzy_ﬁbzlnx’ b= nZ(Inx)z—(ZInx)2

3agaua
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Jna omnpeneneHus 3aBUCHUMOCTH MEXAY pOXAaeMocTblo B Poccum (mepemenHast Y
u3MepsiemMasi B ThIC. Ue€jl.) U CPeAHEH 3apaboTHON TuiaToi (rmepemMeHHas X, uamepsemas B pyo.)
OBUTH TIPOBEIEHBI UCCIICIOBAHMS, PE3YJIbTAThl KOTOPBIX MPEICTaBIeHbI B Ta0mme 1.

Tabnuna 1.
T'onpl PoxxmaemMocTs B Cpenusis 3apaboTHas
TBIC. YeJl. Y rjaTa, 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

JUie  XapakTepUCTUKU 3aBHUCUMOCTM ) OT X PaccuuTaTh IapaMeTpbl CIEIYHOIIUX
byHKIMIA:

— PaBHOCTOPOHHEW TUIIEPOOITBI;
— CTENICHHOH (PYHKITUH;
— [MOKa3aTeNbHON (QYHKIIHH.

Pemenue.
b
1. VYpaBHeHHe paBHOCTOPOHHEH THIIEPOOIIBI yx=a+ ; JIMHEapU3yeTCsl
1 .
X _;’y _y,Torz[a yx:a+bx.

2. Jlyig pacueTa UCIONIb3yeM JaHHbIE TaOIUIIbI 2.

! ! '\2
Toasl y X y X (X ) y2
2014 886,9
2015 928,6
2016 998,1
2017 1050,6
2018 1074,3
2019 1036,9
Hroro
Cpennee
3HAYCHHUE
O
(72

3HaueHUs TapaMeTPOB PErpeccuu @ U b paccunTheiBaeM 1o hopMysam:

b_;_y.; — -
Gf, ca=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
KOPPeJSIlIiM, KOTOPBIN BEIYUCIISIETCSA 110 (bopMyne:

Z(y Nk
Z(y R

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

A-iya-lyy=yl
_nZA‘ nz‘ ; 100%

JomnycTumblii ipesien 3HaYeHH A . He Oounee 8 - 10%.
3amaua

1. PaccuutaTh UWHIEKC KOpPEJSIIIMM W  CPEIHIOK  OIIHOKY
arpOKCUMAIINH IS HEIMHEHHBIX perpeccuit JlaboparopHoit Nel.
2. Omnpenenuth 1O KaKOMY YPaBHEGHHIO PErpecCHH TOJIydYeHA
HauOOJIbINAs OIICHKA TECHOTHI CBSI3H.
3. Cnenatb BBIBOJIBI.
JlabGopaTopHasi padora Ne3.

Oyenka 3navumocmu ypasHenus pezpeccuu ¢ nomowvio F-kpumepus Quwepa

2(9—7)2 )
g B m Pxy nN—-m-1
paxm. — ~\2 2
(y_y) 1_pxy m
n—-m-1
3amaua

Onpenenum F-xpurepuit ®dumiepa ans ypaBHEeHMH MapHOM HEIMHEHHOW perpeccuw,
nojy4eHHbIX B JJabopaTopHoit pabote Nel.

Pemenmne.

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

2. Cnenaiite BBIBOABI O CYIIECTBEHHOCTH CBSI3H.
JlabopaTopnasi padora Ne4.
Pacuem cpeonux kosghgpuyuenmos snacmuunocmu
B skoHOMMYECKUX HCCIETOBaHUSIX IMIMPOKOE MPUMEHEHHE HAXOIUT TaKOH MOKa3aTenb,

KakK Cpe,Z[HI/Iﬁ KOB(I)(I)I/ILII/IGHT 9JIaCTUYHOCTH, BBIYUCIISIEMBIN IO q)OpMy.]'ICI
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—_— ' X
3 - f (X):
Cpennuii  k0d>QGUIMEHT 2aCTMYHOCTH O TOKA3bIBAET, HA CKOJBLKO IPOILEHTOB B

CpeIHEM TIO COBOKYITHOCTH HM3MEHHUTCS pE3yJIbTaT y OT CBOCH CpeaHed BEIWYHHBI TIPU
u3MeHeHuu ¢pakropa x Ha 1 % OT CBOETO CpeHero 3HAUCHUSI.

3agaua

[To rpymme npeanpusTuid, MPOU3BOIAIINX OJHOPOJHYIO MPOIYKIIMIO, M3BECTHO, KaK
3aBUCHUT C€0ECTOMMOCTD €MHUIIBI IPOAYKIIUU Y OT ()aKTOPOB, IPUBEICHHBIX B Ta0I. 3.

Tabnuna 3.
[Ipusnak -pakrop YpaBHeHue MapHO Cpennee 3HaueHUE
perpeccun (dakropa
Obnem . 58,74 X, =2.64
MIPOU3BOJICTBA, MITH PYO., X1 Yy, = 0,62 + y 1 ’
OnroBasg neHa3za 1 T 9)( ~11.75- X21,6281 X, =1,503
SHEPTrOHOCHUTEIIS, MJIH. PYyO., 2
X2
Jlona — mpuGb, §, =14,87-1016% X, = 26,3
U3bIMAaeMON TOCYAapCTBOM, 3
0/0, X3

1. Onpenenuts ¢ MOMOIIBID CPEAHHX KOIPPUIIMCHTOB IIACTUIHOCTH CHITy BIUSHUS
Kaa0ro (hakTopa Ha pe3ysbTar.

2. PamxupoBaTh (paKTOPHI 110 CHIIE BIHUSHUS.

Pemenmne.

060 3874
.

1. Jns ypaBHEHHS paBHOCTOPOHHEHN IUNEpPOOIIBI Yx

Sy = O 2= b P

X, a+b/x ax+b.

2. Paccumraiite cpegHue Kod(DQHUIMEHTH AIACTUYHOCTH IS CTENCHHOW U
nokazatenbHou pyukiuil (Ilpunoxenue 4).

BPEMEHHDIE PA/Ibl

COBOKYHHOCTB YIIOPAAOYCHHBIX BO BPCMCHU Ha6J'IIo,Z[eHHfI HCKOTOPOI'0 IIOKa3aTCiIsd
HAa3bIBAKOT 6PEMEHHbIM p}laOM.

Psn HaOmofeHuii 3a 3HAYEHHUSAMH ONPEACICHHOTO IOKAa3aTels, YIOPSIOYCHHBIH B
3aBHCHMOCTH OT BO3PACTAaIOIIMX WU YOBIBAIOIIMX 3HAYCHHUU JPYroro MoKas3arels, Ha3bIBalOT
OUHAMUYECKUM PAOOM, BDEMEHHBIM PAOOM, PAOOM OUHAMUKU.

OTI[CHLHLIC Ha6J'IIO,[[eHI/ISI BPEMCHHOTO PAJida HA3bIBAKOTCA YpOESHAMU STOTO pAda.
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JlabGoparopHas padora Nel
Buvisgnenue anomanbHuIX YpogHeU 8peMeHHbIX PA008

YpoBHU BpEMEHHBIX PSIOB MOTYT WMETh aHOMajbHbIC 3HaueHUs. [losiBIeHME Takux
3HAUEHUH MOKET OBITh BEI3BAHO OMIMOKaMHu TIpu cOOpe, 3aIiCH WIH Tiepeade HHPOPMAIIH — 3TO
OIIMOKK TEXHHYECKOTO TMOPSIKA, WA OMMOKU nepBoro pojaa. OQHAKO aHOMabHBIC 3HAYCHUS
MOTYT OTpPaXKaTh pealibHbIC MPOLIECCHI, HAIIPUMEP CKAYOK J0JUIapa WIH MaJCHHE Kypca IEHHBIX
Oymar ¥ T.JI.; TAKHE aHOMaJIbHbIC 3HAUEHHSI OTHOCAT K OIIMOKaM BTOPOTO POjia, OHU HE TOJIEKAT
ycTpaHeHuto. J1Jis BBISBIICEHUS aHOMAIIBHBIX YPOBHEH BPEMEHHBIX PSIOB MOXKHO HCIIOJIb30BaTh
Mmemoo Upeuna.

IlycTh MMeeTCss BpEMEHHOM PsiA:

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

Metoa UpBuHa npeanonaraet UCHOIb30BaHUE CIAEAYIOLIEH (POPMYIIBL:

&:|yt_yt—1| tzﬁl

Oy

e Oy =Y —Y

Pacuernpie 3HaueHUS 12713,____1CpaBHI/IBaI-OTCH ¢ TaOJMYHBEIMHA 3HAYEHUSIMHU KpUuTepus

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

3HA4YCHUC yt YPOBHA piala CUUTACTCA aHOMAJIbHBIM. 3HayeHus KPUTCpHUA I/IpBI/IHa IJI1 YPOBHA

3HAYUMOCTH O = 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 BbIsABIACHHS aHOMAJBHBIX YPOBHEH HEOOXOIUMO OMNpEAETUTh MNPUYUHBI HX
BO3HUKHOBEHUs. Eciii OHM BBI3BaHBI OMIMOKAMU TEXHUUYECKOTO MOPSJIKA, TO OHU YCTPAHSIIOTCS
au00 3aMEHOMl aHOMalbHBIX YPOBHEH COOTBETCTBYIOIIMMH 3HAYEHHUSMU IO KPUBOH,
annpoKCUMHUPYIOLIEH BpEMEHHOU psijl, 100 3aMeHOM ypoBHEH cpenHell apudMeTnueckoil 1Byx
COCEJTHUX YPOBHEH psa.

OIJ_II/I6KI/I, BO3HHUKAIOIINE H3-3a BO3ICUCTBHUS (I)aKTOpOB, UMCIOIIUX 00BEKTHBHBIN
XapaKTep, YCTPAHCHUTO HC MMOAJICIKAT.

3amaua

BpemenHoii psia 3aian B TaOau4HON Gopme.

t 1 2 3 4 5 6 7 8 9 10

y 1,6 19 2,1 2,4 4,5 2,8 3,1 3,3 3,6 3,8

1. ITpoBepuTh HaTMUME aHOMAJIBHBIX 3HAYEHU TOYKH t=2, t=5, t=10.

2. yCTpaHI/ITL AHOMAJIBHBIC YPOBHH, CHHUTAA MNPUYNHAMHU HUX BO3HUKHOBCHUA OIINOKH
IEpBOro YpOBHA.

JlabopaTopnasi paGora Ne2

Hpoeepka cunomessvl CYuyecmeo6aHUusl meHdeHuuu
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Ecau Bo BPECMCHHOM piady [MIPOABIACTCA  NJIUTCIIbHAsA TCHACHIUA H3MCHCHUA
9KOHOMHYCCKOI'O MOKAa3aTeiisd, TO B 3TOM CJIIy4ac roBOpAT, YTO UMECT MCCTO mpeHd

[Tox TpeHI0M MOHUMAIOT U3MEHEHHUE, ONIPEIEINISIONIee O0IIee HAPaBICHNUE PA3BUTHS WITH
OCHOBHYIO TEHJICHIIMIO BPEMEHHOTI'O PsiJia.

Jlpyrumu cioBamu, mpeno (menoenyus) —3TO YyCTOHUHUBOE, CHCTEMATHUECKOE U3MEHEHHUE
3HaYEHUI BPEMEHHOTO0 psiia B TEYEHHE JOCTaTOUYHO JI0JITOr0 MEePHO/Ia.

[Ipy TpPOTHO3MPOBAHMU BPEMEHHBIX PAJOB HEOOXOIMMO BBIACHUTH, CYIIECTBYET JIU
TEHJICHLNS BO BPEMEHHOM DSy UM OHA OTCYTCTBYET.

Hns Bpemennoro psiga (1) paccMOTpu KPUTEPHUH «B0CX00AWUX U HUCXOOAWUXY CEPUH,
COTJIACHO KOTOPOMY TE€HJEHIIHUS OIpeIesieTCs M0 CASAYIOEMY aIrOpUTMY.

1. HJ’IH HCCIEAYEMOI'0 BPEMCHHOI'O psaaa OIPEACIICTCA IMOCICA0BATCIBPHOCTh 3HAKOB,
ncxoasa us3 YCHOBHﬁZ

+, ecnu Yiqg — Vi >0,

S5 =
|- ecu Yyq - Yy <0, @

[Tpu 3TOM eciu mocieayronee HaoJI0ICHHE PABHO MPEIBIIYIIEMY, TO YYUTBIBACTCS TOJIKO OJHO
HaOJIFOJEHUE.

2. [logcuuTteiBaeTCsA YUCIIO CEpUid v(n) . Tox cepuel MOHUMAETCS MOCIEA0BATEIbHOCTD
MOJAPSAJT PACTIOI0KEHHBIX IUIFOCOB U MUHYCOB, IPUYEM OJIMH ILJIIOC UM MUHYC CUMTAETCS CEpUEH.

3. OnpenensieTcs NPOTKEHHOCTh CAMOM JITTMHHOW CepUU Imax (n) .

4. ITo Tabnwiie, MpUBEICHHON HIKE, HAXOIUTCS 3HAUYCHUE I(n).

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

5. Ecin nHapymaercss xoTss Obl OJHO M3 CIEQYIOIIMX HEPABEHCTB, TO THIIOTE3a 00
OTCYTCTBUM TPEH]A OTBEPIaeTCs ¢ JOBEPUTENBHOM BeposTHOCTHIO 0,95:

1 16n-—29
n)>=-2n-1)-19%- |——— |,
v(n)>|3-(@n-1) %0

Imax(n) <1(n).
KBaIlpaTHBIC CKOOKH HCPAaBCHCTBA O3HAYAKOT LCIIYIO YaCTh YHUCJIA.

3agaua

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

t |1 2 3 4 5 6 7 8 9 10 |11 |12 |18 |14 |15 | 16

y |10 |14 | 7 |16 |15 | 17 | 16 | 20 | 17 7 1511612014 19|21

Pemenmne.
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1. Jlo6aBbTE B TAOIUIlY TOTIOJIHUTEIBHYIO CTPOKY 5. JUISL 3aIIMCH [IOCIEI0BATEILHOCTH

3HAKOB, JIUIsl OMPEICIICHUS KOTOPOI HCTIONB3ylTe hopMyiy (2).

2. IloacunTaiite 4ncio cepuit v(n) , IPOTSDKEHHOCTh CAMOW JUIMHHOM CEpUU Imax (n) u

onpenenute 1(N) 1o Tabmume.

3. 3anuimTe cUCTEMY HEPaBEHCTB, IPOBEPHTE UX BHIIIOJHEHHE.

4. CnemaliTe BLIBO/I.

JlabGoparopHasi padora Ne3

Buruucnenue ocnosnvix noxazameneii OUHAMUKU

I[J'ISI KOJMYECTBCHHOM OIICHKH AUHAMHKHW S5KOHOMHUYCCKHUX ITPOLECCOB IPUMCHAKOT TaKUEC
CTaTUCTHYCCKHEC IT0Ka3aTcCliv, KakK abcontomuvie npupocmsl, memnvl pocma u npupocmada. Onu
noApa3aAciIsAr0OTCA Ha yYenHole, baszucHvie u cpe()Hue.

Ecnu cpaBHeHNE ypoBHEI BPEMEHHOTO psifia OCYIIECTBISETCS C OAHUM U TEM KeE YPOBHEM,
MPHUHSITHIM 32 033y, TO TIOKa3aTeJIM HA3BIBAIOTCS OazucHbimu. ECu cpaBHEHUE OCYIIECTBIISICTCS C
NepeMeHHOI 06a30i, MprUUeM KaXXAbli MOCIEAYIOIUN YPOBEHb CPABHUBAETCS C MPEABIAYIINM, TO
BBIYMCJICHHBIC ITOKA3aTEIM HA3bIBAIOTCS YEnHbIMU.

@opmynbl A BBIYMCIEHUS LIETHBIX, 0a3UCHBIX U CPEAHHX aOCONIOTHBIX MPUPOCTOB,
TEMIIOB POCTa ¥ TEMIOB Ipupocta naHel B Tadmume (1). B ¢popmynax npuHATEI 0003HAYCHHUS:

Yt = Y1: Y2+ s Ytr-sYn — ypoBuu Bpemennoro psma, n — mnuna paga, Ys — ypoBeHb

BpEMCHHOI'O psja, HpI/IHHTHﬁ 3a 633y U1 CpaBHCHHA.

O0o3HaueH AOCOJIOTHBII Temn pocra Temn
ne IPUPOCT npupocra
Temsol AYy =Yt = Ya T, = Yt 1000 Ky =T; —100%
Yt
BasucHblii AYsi =Y — Yis T, = Vi 100% Ksi =Ts —100%
(=
Ys
Cpennuii v - = Ks =T —100%
Ay =R T goge, S ’
n-1 Y1

Omnmncanue JUHAMHUKU psAada CpEAHUM IMPUPOCTOM COOTBETCTBYET €T0 IMPEACTABICHHIO B
BUIC HpHMOﬁ, HpOXOI[}ILHCf/'I qcpe3 ABC KpaﬁHHe TOYKH. I[J'I}I MOJIYYCHH ITPOTHO3HOI'O 3HAYCHUA
Ha OAWH HIar BHEPECO AJOCTATOYHO K IMMOCICIHEMY Ha6J'IIO,JIeHI/IIO H06aBI/ITI) 3HAYCHUE CPCIHETO

a0COJIFOTHOTO MPUPOCTA:

9n+1 =Y +A§/,

(3)
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rac yn — 3HA4YCHHUE IMOKa3areysl B N TOYKE BPEMEHHOI'O psAa, yn+1 — IPOrHO3HOC 3HAUCHUC

nokasarens B touke N+1 AY —spauenne CPEIHETO MPUPOCTAa BPEMEHHOTO pAJia.

[Tony4yenue nporHozHoro 3HaueHus 1o ¢opmyne (3) KOPPEKTHO, €ciau AMHAMHUKA psija
Oin3ka K JMHEWHOH. Ha Takoil paBHOMEpHBI XapakTep AMHAMUKHM YKa3bIBalOT IMPUMEPHO
OJIMHAKOBBIE LIEMTHBIE A0COTIOTHBIE TPUPOCTHI.

Hcnonp30BaHue cpeiHEro Temra pocTa (CpeAHero Temma MPUpPOCTa) ISl OMUCAHUS
JUHAMUKU Pa3BUTHUSL psifa COOTBETCTBYET €ro MPEJCTAaBICHUIO B BHUJAE IOKa3aTeIbHOW WIIU
SKCIIOHEHIIMAILHOM KpHUBOM, MPOBEACHHON uepe3 ABE KpalHHE TOUYKHM, U XapaKTEepHO s
MPOLIECCOB, H3MEHEHHWE IUHAMUKH KOTOPBIX MPOUCXOJUT C TOCTOSHHBIM TEMIIOM pOCTa.
[Tporno3Hoe 3HaUYE€HUE HA OJMH LIAT BIEPE] ONPENeNsIeTcs 1Mo GpopmyIie:

yn+1 =Yn f .

HC,I[OCTaTKOM IIPOrHO3UPOBAHUA C HCIIOJB30BAHHUEM CPEIAHEr0 IIPpHUPOCTa U CPEAHETO
TEMIIA pOCTa ABJIACTCA TO, YTO OHU YYUTHLIBAIOT HaYyaJbHBIM ¥ KOHCYHBIN YPOBHHU psjia, UCKIIIOYasd
BJIMAHUC ITPOMEKYTOUHBIX ypOBHeﬁ. Tem He MCHEC, OHHU HCIIOJB3YHOTCA KaK HpOCTGﬁIHHC,
HpI/I6J'II/I)K€HHbIC CIIOCOOBI IMPOIrHO3UPOBAHMA.

3anaua.

EsxexBapranbHas quHamMuka GoHa 3apabOTHOM IiaThl pabOTHUKOB (PUPMBI B JIEH. €]1.
IpeJIcTaBlIeHa B TabIuIe.

t 1 2 3 4 5

y 18946,00 | 8981,50 | 9024,10 | 9063,15 | 9105,75
O06ocHOBaTh MPAaBOMEPHOCTHh HCIIONB30BAHUE CPEIHEr0 MPHUPOCTAa ISl OMpEleICHUS

MPOTHO3HOTO 3Ha4YeHHs (PoHa 3apabOTHOI MIaThl B 6-M KBapTaie.

3agaua.

H3meHeHne exxeKkBapTalbHOU AUHAMUKH (HOHAA 3apaboTHOMN TIaThl pabOTHUKOB (PUPMBI
MPOUCXOAUIIO MPHUMEPHO C TIOCTOAHHBIM TEMIIOM PpOCTa B TCUCHUC 5 KBapTaJioB. q)OHJI
3apa0oTHOM T1aThl B 1-kBapTane coctasisia 9523,08 neH. en., a B 5-m kBapTane — 9693,13 new. en.

Onpenenuts nporHo3 (oHja 3apabOTHOI IIaThl pabOTHUKOB (UPMBI B 6-M KBapTale,
UCIIOJIb3YS CPEIHUI TEMII POCTa.

Jladoparopnas Ne4
Cenascusanue pemenHbix psooe

IIpenBapuTeNbHbIN aHAJIU3 BPEMEHHBIX PSA0B DKOHOMUYECKHX IOKA3aTesIeH 3aKIII04aeTCs
B BBISIBJICHUM AHOMAJbHBIX 3HAYEHUH YPOBHEW pAJla, KOTOPBIE HE COOTBETCTBYIOT PEAIbHBIM
BO3MOYKHOCTSIM PacCMaTpUBAEMOM JKOHOMUYECKON CUCTEMBI, & TAK)KE B ONPEIACICHUN HAIAYUS
TpeHza.

Haubonee pacnpocTpaHeHHBIM NpPUEMOM Ui YCTPAHEHHUS aHOMAJbHBIX 3HAUYCHUH
MOKa3aTeJIel U OTCYTCTBHUSI TCHJICHIIMM BPEMEHHOTO PAJa SIBISIETCS CeNaANCUBAHUE BPEMEHHO20
pada. Ilpu 5ToM MPOU3BOIUTCS 3aMeHa (PaKTUIECKUX YPOBHEH BPEMEHHOTO psi/ia PacYETHBIMHU,
YTO CIOCOOCTBYeT 0Oojiee HYETKOMY TMPOSIBICHUIO TEHACHIMU psina. CKONB3sIIe CpeaHue
MO3BOJISIIOT CTJIQINTh CIy9aiiHbIC U TIEPUOINUECKHE KoJIeOaHUsI BPEMEHHOTO Psija.
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Haubonee pacnpocTpaHeHHONH NPOLEAYPOl CriaXUBaHUS SIBISETCS METOJ HMPOCHMOU
cronvzawell cpeoneti. CHavaa JUis BpEMEHHOTO Psijia OpeelsieTCss MHTepBajl CrilakuBaHus (Q).
Ecnmu HeoOXomuMo CriaaauTh MeNKHWe KoJieOaHus, TO HUHTEpBaJ CIIaXuBaHUS OepyT Io
BO3MOYKHOCTH OOJBIIMM, €CIM HYXHO COXPaHHTh OoJjiee MeNKue KoieOaHWs, TO HHTEpPBAJ
CriIa)kKMBaHUs yMEHbIIAOT. J{J1s1 nepBbIX (J) ypOBHEH BPEMEHHOTO psijia BBIYUCISETCS UX CPEIHEE
apudMeTHuecKkoe 3HaueHue. DT0 OyAeT CIVIaKEHHOE 3HAuY€HUE YPOBHS psAAa, HAXOASLIErocs B
MHTEpBAJIE CIUIAKUBAaHUA. 3aTEM MHTEPBAJI CIIQXKUBAHUS CIBUrAETCA HA OJUH YPOBEHb BIIPABO,
IIOBTOPSIETCSI BBIUMCIIEHUE cpelHel apudmernueckoll u T.1. B pesynbTare Takol mpouesypbl
HOJIyUYUM Pl CIVIKEHHBIX 3HAUYEHUM, IIPU 3TOM B 3aBUCUMOCTU OT ((J) HEpBbIE U MOCIEIHUE
YPOBHU TEPSIOTCA.

Jnuny uHTepBana criaxkuBaHus (J) yaoOHO OpaTh B BUJE HEUETHOIO YHMCIA, B 3TOM
cllydae pacyeTHOE 3HAUCHHE CKOJB3AMICH cpenHeil OyaeT MPUXOIUTHhCS Ha CPeIHUI MHTEpBal
psaa.

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

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

UroObl HE MOTEpSATh MEPBbIM W MOCIEAHUNA YPOBHH Psiia, UX MOXKHO BBIYUCIUTH IO
dbopMynaM napaboIUIeCKOro HHTEPIIOTHUPOBAHHUS:

¥1 =5y, +2y, — ¥3)/86,
Yn =(=Yn_2 +2Y51 +5Y,)/6.

MeTon npocToil CKONb3AIIeH CpeHEl JaeT XOPOIIUe Pe3yabTaThl B IMHAMUYECKUX PslaX
C JIMHEWHOM TeHACHIIUEH pa3BUTHSI.

Jis psinoB C HENMHEWHOM TEeHAECHLUMEH pa3BUTHUS HEOOXOJUMO IPUMEHSATh METOJ
636CUICHHOU CKOb3sWell cpedHell. DTOT METOJ OTIIMYAeTCs OT METOJa MPOCTOW CKONB3SIMIEH
CpeoHEl TeM, YTO YPOBHH, BXOJSIIME B MHTEPBAJ CrIaKWBaHUS, CYMMHPYIOTCS C pa3HbIMHU
BecamH. JJ1si MOTMHOMOB 2-T0 M 3-T0 MOPSAJKOB MO S-UJIEHHOM B3BEIICHHON CKOJb3AIIEN CpeIHen
[EHTpaJIbHOE 3HAYEHHE OMpeensercs no Gopmyse:

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

BecoBrie KOB(I)(I)I/II_II/ICHTBI Ipu Crila’)kuBaHUU I10 IMMOJIMHOMamM 2-ro u 3-1o MOpAAKOB B
3aBUCUMOCTHU OT JJIMHBI MHTEpPBaJla CIJIA’)KUBAHUS MTPEACTABJICHLI B Ta6J'II/II_Ie.

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

BBIpaBHI/IBaHI/Ie BPCMCHHBIX pAaoB MOXKET OBITh MIPOU3BCACHO METOAOM
IKCNOHEHUUATIbHO2O C2ANCUBAHUA. CYTB MECTOAAa 3aKJII04acTCA B TOM, YTO B IPOLCAYPEC
HaXOXXIACHUA CTIIAXKCHHOTO YPOBHS UCIHOJIB3YHOTCA 3HAYCHUS TOJILKO IMPEAIICCTBYHOIINUX ypOBHCﬁ
pAAOB, B3ATBIE C OINPCACICHHBIM BCCOM, IPUUCM BEC Ha6J'IIO,HeHI/I$I YMCHBIIACTCA IO MEPE
yYAaJICHHUA €TI0 OT MOMCHTA BPEMCHU, I KOTOPOTO OMPCACIACTCA CTIIAXKCHHOC 3HAYCHNUC YPOBHSA

psna. Ecam ns ucXxogHOro BpEMEHHOTO psiia Yi =Y Yoreeos Vi Y COOTBETCTBYIOIINE

CTJaKEHHbIE 3HAYEHHUs YPOBHEH 0003HAYUTH St , rme t=1N | 10 skcroneHuMambHOE
Crila)kKMBaHHE MPOU3BOUTCS IO PEKYPPEHTHOMY COOTHOILIEHUIO:

St=a -y +(1-a) -S4,
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r7e o — napameTp criiakuaHus, npuyem 0 1, BenmmumHa (1- o) Ha3pIBaeTcs kodhpureHTom
JTUCKOHTUPOBAHUS.

Hcrnonb3yst peKyppeHTHOE COOTHOLIEHUE I BCEX YPOBHEH pszia, HAUMHAs C [IEPBOTO U
KOHYas MOMEHTOM YpPOBHA t, MOXHO IIOJy4WTb, YTO OHKCIOHCHLUAIbHAs CPEIHAA, T.C.
CIVIAKEHHOE JaHHBIM METOJIOM 3HA4YE€HHME YPOBHS psila, SBISAETCA B3BCIICHHOW CpedHEN BCeX
IIPEALIECTBYIOINUX YPOBHEH:

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

OOBIYHO AJIi BPEMEHHBIX DPSIOB B SKOHOMHYECKHMX BEJIIMYMHAX BEJIMYUHY HapaMerpa
CrIIaKMBaHMs BbIOMparoT B uHTepBasie ot 0,1 mo 0,3.

HavanbHblil mapametp So MPUHUMAIOT PaBHBIM 3HAYEHUIO NIEPBOrO YPOBHS pslla WIH
PaBHBIM cpelHEH apru(pMeTHIecKOil HECKOJIBKUX MEPBBIX YWICHOB Psijia, HAIIPUMEP:

S _YitYotYs
0= T 3

3agaua
[To naHHBIM JMHAMUKHU ypoxkaiiHOCTH 3a 10 JeT, IpuBeICHHBIM B Ta0JIUIIE, PACCUUTATH:

- 3-, 5-1eTHUE CKOIB3SIINE CPETHUE TTPOCTHIE;
— 5-JIeTHHE CKOJIB3SIIINE CPETHUE B3BEIICHHBIE;
— CPaBHUTH PE3YJIbTATHI 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 20,9 154 19,7 21,7

— MIOCTPOMTE TpaduKy psiia JMHAMUKHI U TPCHJIOB JIMHEHHOW (DUIBTpaIliy.
3agaua

B Tabnuue mnpuBeneHbl AaHHBIE YHCIEHHOCTH IperojaBaTresiel BBICIIMX Y4eOHBIX
3aBeneHuil P® (Teic. 4yenoBek) mo rojxam. [IpousBecTH cria)kuBaHWe BPEMEHHOTO psila ¢
MCII0JIb30BaHUEM SKCIIOHEHIIMAIBHON CPEIHEH, TPUHSIB IApaMETP CTIaKUBaHUS a=0,1n
a = 0,3. Ilo pe3ynpTaTam pacueToB ONpPENETUTh, KAKOW U3 CIIIaKEHHBIX BPEMEHHBIX PsIIOB HOCUT
OoJiee TIIa KKl XapakTep.

T'oo | 1992 1993 1994 1995 1996 1997 1998 1999
yi | 23355 | 2399 | 2398 | 2619 | 2618 | 268,7 | 260,7 | 298,6

JlabopaTopnas NeS
Buwibop naunyuwezo éuda mpenoa ¢ nomowwio Excel

Jns onpeneneHus nmapaMeTpoB JMHEWHOTO TPEHJA [0 METOAY HAaUMEHBIIMX KBaJIpaTOB
UCTIONB3yeTCsl cratuctuueckas ¢Gynkuus JIMHEWH, nis onpeneneHus SKCIOHEHIIUATbHOTO

Tpenna JIIPOIIPHUBJI. B kauecTBe He3aBHCHMOI IlepeMeHHO# BhIcTymaeT Bpems [ =11

B Excel nunus Tpena Moxer ObITh 100aBiIeHa B JHarpaMMy ¢ 00JacTSMH THCTOTPaMMBI
wid B rpaduk. i 3Toro HeoOX0AUMO:

- BBIJICNIUTH 00JIaCTh AWArpaMMBbl; B TIABHOM MEHIO BBIOpaTh /Juacpamma—»Jobasume aunuto
mpeHoa;
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- B TIOSIBUBIIIEMCSI IUAJIOTOBOM OKHE JIuHusi mpenoa BBIOpATh BUJ JIMHUU TPEHIA U 3a]1aTh
COOTBETCTBYIOIIME TapameTpbl. JIJIS TOJMHOMHATIBHOTO TPEHJAa HEOOXOIMMO 3a/1aTh

CTCIICHBb AllIPOKCUMHUPYIOUICTO IMOJIMHOMA.

B xadecTBe gomosHUTENBHON HH(DOPMALIMK Ha AMArPAMME MOKHO OTOOPa3UTh ypaBHEHUE
perpeccud M 3HAYEHUE CPEAHEKBAIPATUUYECKOIO OTKIJIOHEHHUS, YCTAaHOBUB COOTBETCTBYIOIIWE

¢axku Ha 3aknanke [lapamempul TMANOTOBOTO OKHA JIuHUA mpenoa.

3agaua

JluHnamuka BbIycka npoayKuuu OUHISHANN XapaKTepU3yeTcsl JaHHBIMM (MJIH. JOJUL.),

npeacTaBJICHHBIMU B Ta6HI/IHe.

I'on Bopinmyck I'on Bpinyck
NPOAYKIIUN NPOAYKINH
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 napameTpoB JIMHEHHOTO U SKCIIOHEHIIMAILHOTO TPEHI0B.

N

IToctpouTts rpaduku psaa JMHAMUKUA U TPEHJIOB.

3. BriOparp Hammydymmii BUJA TpeHAa Ha OCHOBAHWH TPadUUECKOr0 H300pakeHUs U

3HA4YCHUA KOBCI)(I)I/ILII/IGHTa ACTCPMUHAIIUU.
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7 OueHoYHbIE CpeCTBA JJIA MPOBeIeHNsI IPOMEKYTOYHOM aTTecTAlNU

a) [lnanupyemblie pe3yJbTaTbl 00yueHHUs] U OLEHOYHbIE CpeACTBa AJs NPOBeIeHUs
NPOMEKYTOYHOM aTTeCTALMHU:

Kona
HH]
HKa
TOpa

Nuauxarop
JOCTHKEHHUSA
KOMIIETeHIINH

OueHouHbIE cpeCTBA

OIIK-2: Cnioco0eH NpuMeHSATh NPOJABUHYTbIe HHCTPYMEHTAJIbHbIEC METO/bI

IKOHOMHUYECCKOIo aHaJl

H3a B NPUKJIAIHBIX U (M1H) QYHIAMEHTAJIbHBIX UCCJIEIOBAHUAX ;S

OI1 IlepeyeHb TeopeTHYECKUX BONPOCOB K 3a4eTy:
K-2. 1. Ha xakom caiiTe MOKHO HaiTH HH(YOPMAITHIO TSI MOACITHPOBAHUS IICHBI
1 (MHAHCOBBIX AKTUBOB
2. Kakue tpeOoBaHMS TPEObsBIAIOTCS K (akTopam, BKIIOYAaCMBbIM B
YpaBHEHHUE perpeccuu?
3. Uro Takoe BEIOOPOYHOE HCCIICIOBAHHE
4. Yro moHUMaeTcs Mo JIMHEHHONW MHOXECTBEHHOM perpeccueii?
5. Uem oTIMYarOTCA CTaHIAPTHU30BAaHHBIC KOX(PGUIIMEHTH PETPECCHH OT
PaGoraet o K03 (HUIIUEHTOB B €CTECTBEHHOM BH7e?
6. Yro MOKa3bIBACT OTpHULIATEIHHOE 3HAYCHUE ko3 puIueHTa
HallMOHATILHBIM 3JIACTUYHOCTH?
1 17, Yem ornmuarorcs yacTHbI 1 001mii kputepun duimepa?
MCKIAYHAPOAHBI (8 Yo nmoHMMaeTcss MoJ KOUTMHEAPHOCTBIO MU MYJIbTHKOJUTMHEAPHOCTHIO
MU Oazamu (hakTopoB?
AAHHBIX ¢ | /8 Kak mpoBepsieTcsl HATnIre KOJUIMHEAPHOCTH H
LEJIbI0  [MOUCKA | MyJIbBTUKOJUIMHEAPHOCTH?
HE00X0AUMON
uH(popmanuu o0
OKOHOMMNYECKUX | [IpakTHUYecKHe 3a1aHus
ABJICHUSX ¥ | [To manHbIM caiita gKS.F'u 0TOOpaTh MPU3HAKU. XapaKTEPHU3YIOIIUE
mnponeccax COLMAIIBHO -3KOHOMHYECKOE MOJ0KeHNE peruoHoB PD [1o ucxomusim
JTAHHBIM IIOCTPOUTH MOJIe Koppensauuu I1oauron yacror u
rucTorpaMmy Haaute ko3 duurenrta koppensiuuu . O1eHUTh
pacnpenenenue ..CrenaTh pacueT OCHOBHBIX YUCIIOBBIE
XapaKTepUCTHUKU 110 pe3yIbTaTaM BHIOOPKHU: BEIOOPOUHOE CpeHee,
JACIIEPCHS, CPEAHEE KBAPATUYECKOE OTKIOHEHUE
OIl |OIIK-2.2: O6p | [lepeuens TeopeTHYeCKHX BOMPOCOB K 3a4€TY:
K-2. | abareiBaer 1 Ilepeuncnure Bce BUABI MOjENEH, HEITMHEWHBIX OTHOCHTEIBHO: Q)
2. uH(GOPMAIIMIO | BKIIFOYa€MBIX ITIEPEMEHHBIX; 0) OIEHUBAEMBIX TapaMeTpPOB.
00 2 Kak mpoBoauTcss moabop JIMHEAPU3YIOMIEro MpeoOpa3oBaHUs
SKOHOMHUYECKHUX | JUIsl BHYTPEHHE HETMHEWHBIX MOJENeH?
SIBJICHUSIX ul3 HazoBute moKazarenu KOppesiiMHM, WCIOJIb3yEMbIE MpHU
npoueccax, HEJIMHENHBIX COOTHOLIEHUSIX pacCMaTPUBAEMBIX IIPU3HAKOB.
onpeaensier 4 Kakue 3amaum pemarorcss Tpu  TMOCTPOEHUU YpPaBHEHUSA
CBSI3U u | perpeccun?
3aBUCUMOCTH 5 Kakoii BHI mMeeT cucTeMa HOPMAJIbHBIX YpPaBHEHUI
MEXIY MeTOJa HAUMEHBIIUX KBAJPATOB B cllydyae JMHEWHON perpeccuun’?
JJIEMEHTaMHU 6. [lo xakoil Qopmyrne BbIYMCISETCS HMHIEKC MHOKECTBEHHOM
uHpopManuu, | koppensuun?
dbopmymupyer | 7. Kak BBIYMCISAIOTCA MHIAEKC MHOKECTBEHHOW JETEPMHUHALIMU U
000OCHOBaHHBIN | CKOPPEKTHPOBAHHBINM WHAEKC MHOKECTBEHHOH JIeTepMUHAIINN?
BBIBO/I 8. Kak npoBepsieTcs 3Ha4MMOCTh YPABHEHUSI PETPECCUH U

OTIEeNbHBIX KOA(h(PULIEeHTOB

IIpakTuyeckue 3aaHus

48




Kon

uH | Mnjmkarop OueHo4YHbIE CpecTBA
HKa | JOCTHKCHHSA
TOpA | KOMIIeTeHIHHU
I[To nanHbIM caiita gKS.'u  0TOOpaTh MPU3HAKU. XapaKTEPH3YIOLIHE
COLIMAJIBHO =3KOHOMMYECKOE I0J10KeHne pernoHOoB PD. [IpoBeputs
UX Ha HOpMaibHOCTb. . HaliTu ypaBHeHMe perpeccun y = a + bx
METOZIOM HaUMEHBIINX KBaApaToB. . [locTpouTs rpaduk: HCXOaHbIE
TOYKH U ypaBHEHUE perpeccuu. JlaTh MHTEpIpETaLnIo
KOA((PHUIMEHTOB ypaBHEHHUS.
OIl | Bnageer Ilepeyenb BOpoCoOB /1l MOATOTOBKH K 3a4eTy
K-2. |coBpemennbiMu |1. Kakue TpeOoBaHMs HpPEdbABIAIOTCS K (akTOpaM, BKIOYAaEeMbIM B
3: METOaMH1 ypaBHEHUE perpeccun’?
9KOHOMHYECKOT |2. UYTo Takoe BHIOOPOYHOE HUCCIIeOBAaHHE
0 aHayim3a, | 3. UTo moHMMAaeTCs 10T JIMHEHHOW MHOKECTBEHHOH perpeccucii?
cratuctuku ¥ |4. UeM omIMyaroTcs CTaHIAApTHU30BaHHBIE KO3()(ULMEHTHI perpeccuu
YKOHOMETPUKHU 0T K03(ppULIMEHTOB B €CTECTBEHHOM BuUe?
uis pemieHus | 5. Uro mokasplBaeT  OTpHMLIATENIbHOE 3HadeHHE Kod(p(duimeHra
TEOPETUUECKHUX 3JIaCTUYHOCTHU?
U TpUKIagHbIX | 6. YeM oTiMyaroTcs 4acTHBIA U oOuwmil kputepun Ouiepa?
3a/1a4y 7. Yro [IOHUMAETCS noJt KOJUJIMHEAPHOCTHIO u

MYJIbTUKOJUIMHEAPHOCTHIO (haKTOPOB?
Kak nposepsieTcs Hanuuue KOJJIMHEAPHOCTH U
MYJIbTUKOJIIMHEAPHOCTH?
IIpakTnyeckue 3agaHus
[To 20 mpennpusTHsIM peruoHa OMPENENIUTh 3aBUCUMOCTb BBIPAOOTKH
MPOAYKIIMK Ha OJIHOTO paOOTHUKA y (THIC.py0.) OT BBOJAa B JICUCTBHUE
HOBBIX OCHOBHBIX (DoHIOB x, (% OT cTOoMMOCTH (DOHIOB Ha KOHEI]

rojia) 1 OT yAEIbHOr0 Beca pabounx BbICOKOM KBalM(pUKAIMK B 0O1IeH
YHCIIEHHOCTH pabounx x, (%).

TecThl
1 DHIOreHHBIMH TNEPEMEHHBIMH Ha3bIBalOTCS BrpiOepute oauH
OTBET:
1 HE3aBUCHUMBIC HepeMCHHI)IG
2 3aBHCHMBIE NTIEPEMEHHBIE
3 MaTeMaTHYeCKHEe 0>KUJIaHUS JIMHEHHbIE KO DULINEHTHI

2 Onaum u3 WHIUKATOPOB OTpEICIICHUS HaJIn4Ius
MYJIBTUKOJUIMHEAPHOCTH MEXAY NPU3HAKAMM SIBJIIETCS IPEBBILICHUE
MapHBIM KO3 HUITMEHTOM KOPPEISIUHA BEIIMINHBI

Bri6epute ouH OTBET
0,8
-0,8
31
0
-1

agrownE

3 Ecmm MNPCAIIOCBUIKM  MCTOJJa HAWMCHBIIUX  KBAJPaTOB
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Kon

uHja | Magukaro

A A P OueHo4YHbIE CpecTBA
HKA | JAOCTHKEHHUA
TOpa | KOMIETEeHIIUN

HapyIeHbl, TO BriOepuTe OuH OTBET:

1 mosyueHHOE ypaBHEHHE CTATUCTUYCCKU HE3HAYUMO

2 OICHKH TapaMeTpoB MOTyT He 00JaJaTh CBOHCTBaMHU
3¢ (HEKTHBHOCTH, COCTOSATETLHOCTH, HECMEIIEHHOCTH

KOX(QPHUIIMEHT PErpecCuu SIBIIIETCS] HECYIIECTBEHHBIM

3 ko3 PHUIHEHT KOPPENSINUU SBIISETCS HECYIIIECTBEHHBIM

4 DKOHOMHYECKHE IEPEMEHHBIE MOTYT
MoJienax Beibepute onuH oTBeT:

BBICTYIIaTb B OJHUX

1. xak »SHIOreHHbIE, a B JAPYrUX — KaK OK30TCHHBIC
nepeMeHHbIe

2. KaKk OHAOTGHHBIE, a B JPYrUX — Kak (UKTHBHbIC
nepeMeHHbIe

3. KaKk DK30reHHble, a B JPYrUX — KaK (UKTHBHBIC
nepeMeHHbIe

4. TOJILKO KaK OHAOT'CHHBIC ICPCMCHHBIC

OIIK-5: Cnoco0eH uCI0JIb30BATH COBPeMeHHbIe MH(OPMAaIlHOHHbIE TEXHOJIOTHH 1
NPOrpaMMHbIe CPeJACTBA NPH pelieHnH NPogecCHOHAIBbHBIX 32/124.

omn |OIIK-5.1: IlepeyeHb TeOpeTHYECKUX BOIIPOCOB K 3a4eTy
K-5. | Boibupaer 1. Uro o3HayaeT TOHATHE «KAYECTBEHHAs»  MOJEIb
1: COOTBETCTBYIOIL | perpeccuu?
Ue COJEepKaHHMIo | 2. B kakoMm ciyuyae BEpHO COOTHOLIEHHE 7
npodeccuonans |3 UTto 03HauaeT BBICKAa3bIBAHUE «TE€CHAS IMHEWHAS CBS3b)?
HBIX 3ajad | 4. UYro noka3sbiBaeT ko3 duiuent aerepmuHanuu pasHsiit 0,757
UHCTPYMEHTapH |5 Uro Takoe ommOKa anmpoKCuMaIuu?
i obpabotku ¥ | 6. [IpuBenuTe npumMep HEMMHENHONW PErpPECCUU IO BKIOYAEMbIM B
aHaiusa Hee OODBICHSIOUIMM IEPEMEHHbIM, HO JIMHEWHOM IO OlLIEHHBAaEMbIM
JAaHHBIX, napaMmeTpam.
COBpEMEHHBIE | /. UTo 3HaYUT BHYTPEHHE JIMHEWHAs MOJIENb?
uHpOpMaLnoHH | 8. Onummure, YTO  O3HA4aeT  BbICKa3blBaHUE  «PYHKLUSA,
pl€ TEXHOJIOTUH | HAMITyYIIMM 00pa30M OIKCHIBAIOIIAS 3aBUCUMOCTD Y OT X»?
U NpOrpamMMHOE
o0ecnieueHue Keiic-3aganus, cocrosimye M3 ONMMCAHUS CUTYalMH W BOIPOCOB K
Hel
1. Onpenenure BuA (YHKUMH, HAWIYYIIUM OOpa3oM OIHCHIBAIOLIEH
3aBUCHMOCTb PacxXxoJ0B Ha IOKYIKY INPOJOBOJBCTBEHHBIX TOBapOB B
obmux pacxomax (%) - y OT CpeIHEIHEBHOW 3apaOOTHOW TILIATHI
ofHOro paboratomero (pyé) — X IO JaHHBIM CEMU TEepPUTOPHUI
VYpanbsckoro pernona 3a 199X r.
2. JUia XapakTEpUCTUKHM 3aBUCUMOCTH Yy OT X pacCUUTalTe
napaMeTpsl CIeTyIoMUX GyHKIUI:
. JIMHEMHOM;
. CTEIICHHOM;
. MIOKa3aTeIbHOM;
. PaBHOCTOPOHHEHN TUEpPOOIIHI.
OrneHuTe KXyl MOJIENb Yepe3 CPEeIHIOK OMMOKY allmpoKCUMaluu A
u F-xpurtepuii Guiepa.
Hcnoas3yiite nporpammy Statistika
OIIK Hcnoinbsyer | [lepevyeHs BONPOCOB A1 MOATOTOBKH K 3a4eTy
-5.2 |mna  pemenwms | 1. UTo Takoe perpecCHOHHbBIN aHan3?
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Kon

uH | Mnjmkarop OueHo4YHbIE CpecTBA

HKa | JOCTHKEHHS

TOpA | KOMIIeTeHIHHU
npodeccuonains | 2. Yto noHmMaeTcs o mapHou perpeccueit?
HBIX 3amad | 3. Onumure cyts TpaguuuonHoro MHK niis nuneliHol napHoi
COBpEMEHHbIE | perpeccum.
uHpopMalnoHH | 4. Uro Takoe «oleHKa napamerpa»? YeM oTandaroTcs
bl€ TEXHOJIOTUU | KACTUHHBIC» 3HAUCHUS TApaMEeTPOB PErPeccuu OT UX OLIEHOK?
U NpOrpamMMHBIE | 5. Urto Takoe OCTaTKH B PErpECCUOHHOM aHanu3e?
CpEeJICTBa, 6. Onumure npoueaypy NpOBEPKU TUIIOTE3BL.
IpeBapUTENbH | 7. UYro Takoe ypoBEHb 10BEpUs?
0 orieHuB | 8. Uto Takoe MHTEpBaIbHBIN TPOrHO3? [louemy BO3ZHMKAET
BO3MOXHOCTh U | HEOOXOAUMOCTh MIOCTPOCHUS TOYEYHBIX TPOTHO30B?
nenecoodpasto | 9. Kakoii BuJ1 MMeeT cuctemMa HOpMallbHBIX ypaBHEHUN MeToa
CThb UX | HAUMEHBIINX KBAJPaTOB B Cllydae JIMHEWHOM perpeccuu?
ucnonb3oBanus | 10. ITo xakoit popMyIie BBIYUCIAETCS TMHEHHBIN KO3 DUITUCHT

napHoi Koppensiuun?

11. Kak BbIYMCISIETCS M YTO IOKA3bIBAET UHJIEKC JIETEPMUHALIUN?

12. Kak Bpluuciisercs u 4to nokas3plBaeT UHAEKC IeTepMUHALINN?
13. Kak npoBepsieTcs 3HAaUUMOCTb YpaBHEHUS PETPECCUU U
OTIENBHBIX KOAPPHUIHEHTOB?

14. Kak ctpoutcs noBepuTeNnbHbBIN HHTEPBAI [IPOTHO3A B CIy4yae
JMHENHOH perpeccun?

15. Kaxk BBIYMCIISIFOTCS M UTO MOKA3bIBAIOT KOA(PPUITUEHT
AIIACTHYHOCTH D U CpeaHUN KO3 PUIIMEHT I1aCTHYHOCTH
Keiic-3a1anus, cocrosimye U3 ONUCAHUS CUTYallMd M BOIIPOCOB K
neld

Onpenenuts (HakTopsl, GOPMUPOBABIINE LIEHY KBAPTUP B CTPOSALIUXCS
nomax B Cankr-Ilerepoypre B 1996 r. 1Mo JgaHHBIM O pBIHKE
crposierocs xuibs B Cankr-IlerepOypre (1o cocTosiHUIO Ha JekaOpb
1996 1.)

CrenepupyiiTe ~ (QUKTHUBHYIO HEpPEMEHHYHO z , OTPaXaroIlylo
MECTOIOJIOKEHHE KBApTUPbl U TO3BOJISIIONIYI0 Pa3/eIUTh BCIO
COBOKYITHOCTb KBApTHP Ha JBE I'PYIIBI: KBAPTHPHI HA CEBEpE ropona
(ITpumopckuii paiion, lyBamoBo-O3epku, ['paxnanka) u Ha 1ore
ropoaa (FOro-3aman, KpacHocenbckuii paiion).Iloctpoiite ypaBHeHue
perpeccuu, XxapakTepu3yloliee 3aBUCUMOCTh IIEHbI OT BCeX (PaKTOPOB, B
TUHENHOW U CTEeTIeHHOH (popme.

Cy1iecTByeT 11 pa3HMIIA B [IEHAX KBAPTHUP, PACIIOIO0KEHHBIX B CEBEPHOM
u 1ookHOM yacTsax Cankr-IlerepOypra? SBisiercs mu Hanuuue 6aKkoHA U
JIOJKMM IPEUMYILIECTBOM KBapTUPHI Ha pbiHKE? Kak Bbl OOBSICHUTE 3TOT
¢bakr?
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b) Ilopsnok mnpoBeaeHHs MPOMEXKYTOUHOM arTecTallMM, IIOKa3aTelNd U KPUTEPUHU
ouncHuBanus: lIpomexxyTounas arrecranus IO AMCHUIUIMHE «OKOHOMETPUKA» BKIIIOYAET
TEOPETUYECKHE BOTPOCHI, TO3BOJISAIONINE OLEHUTh YPOBEHb YCBOCHHUS 00YYaIOIIUMUCS 3HAHUH, U
IPAaKTUYECKUE 3a/laHusl, BBIABIAIOIIME CTENEHb C(MOPMUPOBAHHOCTHM YMEHUIl U BIaJCHHMH,
OpoBOIUTCA B (opMme 3auera. 3ayeT IO MJAHHOW JUCHMIUIMHE MPOBOJUTCS B  YCTHOH
dopme 1o OwmieraM, KaxIbli U3 KOTOPHIX BKIIIOYAET OJMH TEOPETHYECKUI BOIPOC M OIHO
nmpakThueckoe 3amanue. [lokazarenm W KpUTEpUM OLIEHUBAHMS 3adyeTa:—Ha OLICHKY
«3aYTeHO»—00yYaroIuiics JEMOHCTPUPYET BBICOKHM YPOBEHb  Cc(HOPMUPOBAHHOCTH
KOMIICTEHIIMH,  BCECTOPOHHEE,  CHCTEMaTHYecKkoe M IIyOOKoe  3HaHME Y4eOHOro
Mmarepuaiga, CBOOOJHO  BBINOJHAET INPAKTUUYECKUE  3a/JaHusi, CBOOOJHO  OIEpUpyeT
3HAHUSIMH, YMEHUSAMH, NPHUMEHSIET UX B CUTyalUsAX IIOBBIIMICHHOW CIIO)KHOCTH;—HAa OLICHKY
«HE3aYTeHO»—O00Yy4Yaroluiicss IeMOHCTpUpyeT 3HaHus He Oosee 20% TeopeTHyecKoro
MaTepuana, JOIYCKaeT CYUIECTBEHHbIE OIIMOKM, HE MOXET I[10Ka3aTh UHTEJUIEKTYaJIbHbIE
HaBBIKU PEUICHMS POCTHIX 3a]a4.
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