MHUHHUCTEPCTBO HAYKH U BBICIIIET'O OBPA30BAHUS
POCCHUHWCKOU ®ENEPALINA

DenepabHOE roCyIapCTBEHHOE GIOIKETHOE 06Pa30BaTENEHOE YUPEKICHHE
BBICIIIEro 00pa3oBaHUS
«MarHuTOropcKHj rocy1apCTBEHHbIH TeXHUYECKHH yHUBepcHTeT M. .1,
Hocoga»

VYTBEPXIAIO
Jupexrop UDuyY
E.C. 3ambprxunkas

05.02.2025 r.

PABOYAS ITIPOI'PAMMA JJUCHTUIIJIMHBI (MO Y JISI)

9KOHOMETPHKA (ITPOABHHYTBIH YPOBEHB)

Hanpasienne noAroToBkH (CHEHATBHOCTS)
38.04.01 DxoHOMUKA

Hanpasnennocts (Ipoguiib/criennani3anis) nporpamMmel
OKOHOMHKA ¥ (PMHAHCHI OPraHU3aLUI U OTPACIIEBBIX KOMILIEKCOB

VpoBeHb BhICIIEr0 00pa30BaHMs - MArUCTpaTypa

®opma o6ydeHus
3a04Has

Wuctutyt/ pakynsrer HCTHTYT 3KOHOMHKH U YIIPABJICHHUS
Kadenpa OKOHOMHKH

Kypc 1

MarsuTtoropck
- 2025 rox



Pa6ouas mporpaMMa COCTaBJIeHa Ha OCHOBE ®I'0OC BO - maructparypa no
HarpaBienuio noarotosku 38.04.01 SxonomMuKa (npuka3 MuxoGpHayku Poccuu oT
11.08.2020 r. Ne 939)

7
PaGouasi IporpaMMa paccMOTpeHa i 0I00peHa Ha 3aceIani y{&)enpm DKOHOMHUKH

20.01.2025, mpotoxoi Ne 5
3as. xadezpoii A.T'. Bacunsesa

/
Pa6oyas mporpaMma 0106peHa METOANIECKOH KO géﬁea/ 56€)
05.02.2025 r. mportokon Ne 3 / :
[pencenarens

E.C. 3am6pxu1kas

Pa6ouast mporpamMma COCTaBJICHa:

zy.lem kadeAps! Kadeaps DKOHOMHKH, KaH/I. 9KOH. HAyK, HOLCHT
ARAA I'.I.Bansiesa

/

PenensenT:
JOIIEHT, 3aMeCTHTEIs TMPEKTOpa 110 yueGHo# pabote CHbalCKHi HHCTHTYT (bumman)
OI'bOY «Y puMCKHit YHHBEPCHTET HAYKH U TEXHOJIOTHID , I-P 9KOH. HayK
Yot — U.A.CurtHOBa




JIner akTyanusanuu padoyeil nporpaMmsl

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM TOJTy Ha 3aceaHnu Kageapsl DKOHOMUKHU

[Iporokom ot 20 . Ne
3aB. kadenpoii A.T'. BacunbeBa

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM TroJTy Ha 3acefanuu Kapeapbl IKOHOMHUKH

[Iporokonm ot 20 1. Ne

3aB. kadeapoii A.T. Bacunbesa

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2028 - 2029
y4eOHOM ToJly Ha 3aceJaHuu Kadeapsl DKOHOMUKHU

IIporokom or 20 . Ne
3aB. kadeapoii A.T'. BacunbeBa




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

3 Komnerennun ody4yaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCHUILIMHBI (MOAYJIs1) M IUIAHUPYeMble Pe3yJIbTAThI 00y4eHHUs

B pe3ynbrare ocBOeHUS AUCHUILUIMHBI (MOAYs) «IDKOHOMETpPUKA (IPOABUHYTHIN
YPOBEHB)» 00yUaIOIUUCA TOJDKEH 00J1a1aTh CIASAYIOIUMHA KOMIIETCHITUSIMU:

Kon unaukaropa WNHaukaTop AOCTHIKEHUS KOMIICTCHITIH

OIIK-2 CriocobeH MpUMEHSTh POJIBUHYThIE HHCTPYMEHTAIbHbIE METO/Ibl SKOHOMUYECKOTO
aHaJIM3a B IPUKJIAJHBIX U (MI1) pyHAAMEHTaIbHBIX UCCIEAOBAHUSX;

OIlK-2.1 Pabotaer ¢ HaIMOHANBHBIMU U MEXKAYHAPOAHBIMU Oa3aMU JIaHHBIX C
LeJIbI0 TIOMCKa HeoOXouMoi nHpopManuu 00 YKOHOMUYECKUX
SBJICHUSIX U ITpoleccax

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

OIIK-2.3 Bnaneer coBpeMeHHBIMU METO/IaMHU SKOHOMUYECKOTO aHaJn3a,
CTAaTUCTUKU U 3KOHOMCTpI/IKI/I JJIA pemeHlxm TCOpCTI/ILICCKI/IX nu
HpI/IKJ'IaZ[HBIX 3a1a4

OIIK-5 CriocobeH ncnosyb30BaTh COBpeMEHHbIE HH(OPMALMOHHbIE TEXHOJIOTUN U
IPOrpaMMHBIE CPEJICTBA MTPH PEIICHUH TPOPECCHOHATBHBIX 3a]1ad.

OIIK-5.1 Bri6upaet cooTBETCTBYIOMINE COACPIKAHUIO MPOGECCHOHATBHBIX 3a/1a4
UHCTpYMEHTapuil 00pabOTKHU U aHaIM3a 1aHHBIX, COBPEMEHHbIE
H(}OpMallMOHHBIE TEXHOJIOTUH U MPOrpaMMHOe o0ecrieueHre

OIIK-5.2 Hcnonb3yeT Ui perieHus MpoecCUOHATbHBIX 3a/1a4 COBPEMEHHBIE
UH(OPMALIMOHHBIE TEXHOJIOTHH U IIPOTrPaMMHbBIE CPEJICTBA,
IpeBapUTELHO OLIEHUB BO3MOXKHOCTD U 11€7I€CO00Pa3HOCTb X
VICIIOJIb30BaHUs




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

OO6mias TpyA0€MKOCTh JUCIHUILUIMHBI COCTABISIET 3 3adeTHbIX eAuHuI] 108 akaj. 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 3au€ty — 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 R £ = . | xommeTeHIUH
g g padoThI TIPOMEKYTOYHOM
Tlex mab. | mpakT. e aTTecTaluu
" | 3am. 3aH. | U =
1. Beenenue B mpenmMer
Uzyuenue 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 MaremaTumaTH4ecKoe
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. PerpeccuoHHbIe MOJIENTN
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 Hemmelfic Moeim 0,2 02 | 14 | noaroroskak aGote 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,
MOATOTOBKA K nmabopaTopHOH 5
3.1 OCHOBHEIE JIEMEHTEI BBIIIOJIHEHUIO pabore OIIK-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 cTannoHapHBIX BEITIOJTHEHHIO pabote OIIK-52,
) 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 ypaBHEHUH 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
moxyist 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:

TpaauLMOHHBIE TEXHOJIOTHH 00yUEHHs, TPENoIaraoue nepeaady nHhopMaiy B
TOTOBOM BHJIE, JOPMUPOBAHNE YIECOHBIX YMEHHM 110 00PA3ILy: JCKIUS-U3TI0KEHUE, TICKIINS-
o0BsicHeHHE, TabopaTopHbIe pabOThI, KOHTPOJIbHAS paboTa U Jp.

Hcnonb30Banue TpaaIuIIMOHHBIX TEXHOJIOTHI 00ecrieunBaeT OpUECHTHPOBAHUE
CTY/IEHTA B ITOTOKE HH(OPMAINH, CBA3aHHOW C Pa3IMYHBIMU MTOIX0JaMHU K OTIPEICIICHUI0
CYIIHOCTH, COAEP>KaHuUs, METOJI0B, ()OPM Pa3BUTHUS U CAMOPA3BUTHS JTUYHOCTH;
caMoOIIpe/IelIeHUE B BEIOOPE ONTHUMAIBHOTO ITYTH U CIIOCOOO0B JTMYHOCTHO-
po(eCCUOHATLHOTO PA3BUTHUS; CHCTEMATHU3AIINIO 3HAHUH, TOJYYSHHBIX CTYJICHTaMHU B
MIPOILIECCE AYAUTOPHON U CAMOCTOATEIbHOU paboThl. JlabopaTopHbIe 3aHATHS 00ECTIEYHBAIOT
pa3BUTHE U 3aKpEIJICHHE YMEHHI U HABBIKOB ONpE/ICTICHHUs 1eNieil U 3a]jau cCaMOpa3BUTHS, a
TaKXKe MPUHATHS Hanbosee 3(pPEeKTUBHBIX PEHICHUH 110 X pealln3alnu.

WutepakTuBHBIE POPMBI 00yUeHUs, IPEINOIaralline OpraHu3aiio 00ydeHUs KaK
MIPOYKTUBHOU TBOPYECKOM NIEATEIBHOCTH B PEXKUME B3aUMOJICHCTBUS CTYIACHTOB APYT C
JPYTOM U C MIpernojaBaTesieM.

Hcnonp30BaHre MHTEPAKTUBHBIX 00pa30BaTeNbHBIX TEXHOJIOTHI CIIOCOOCTBYET
MOBBILICHUIO UHTEpEca U MOTHBAIMH YUAILUXCS, AKTUBU3AIMH MBICIIUTEIHHON
NesITeIbHOCTH U TBOPYECKOTO MOTEHIINAIA CTYACHTOB, JenaeT 6onee 3pPeKTUBHBIM
yCBOGHHE MaTepuaa, M03BOJISeT HHANBUAYAIU3UPOBATh O0yUEHHE U BBECTU HKCTPEHHYIO
KOPPEKIHIO 3HAaHHH.

[Tpu npoBeneHny 1a00paTOPHBIX 3aHATUI UCIIONB3YIOTCA IPyHIoBas paboTa,
TEXHOJIOTHUS KOJIJIEKTUBHOM TBOPUECKOM 1eATEIbHOCTH, TEXHOJIOTUSI COTPYTHUYECTBA,
obcyxaenue mpobseMsl B popme auckyccuu, Case-study. /laHHbIe TEXHOIOTHA
00ecreunBalOT BHICOKUI YPOBEHb YCBOCHHUS CTYy/IEHTAaMU 3HaHUH, 3 (ekTUBHOE U ycIentHoe
OBJIaJICHHE YMEHUSIMU M HaBbIKaMU B IIPEIMETHON 0071acTH, (POPMUPYIOT MO3HABATEIHHYIO
MOTPEeOHOCTh M HEOOXOAUMOCTD JTATbHEHIIIEro caMmooOpa3oBaHusl, MO3BOJISIOT
aKTUBU3UPOBATH UCCIIEIOBATENBCKYIO NESTENBHOCTh, 00ecreunBatoT 3P GeKTUBHBIN
KOHTPOJIb YCBOCHHSI 3HAHHIA.

6 YueOHO-MeTOqUYEeCKOE 0O0ecTieYeHHe CAMOCTOATEILHOM padoThl 00y4YaommXxcst

HpeI[CTaBJ'IeHO B IIPUJIOKCHHU U 1.

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

8 YueOHo-MeTOAMUYECKOE U MH(POPMAIIMOHHOE o0ecniedyeHre TUCUUTINHBI

a) OcHoBHasi IMTEpPaTYpA:

1. Biacos, JI. A. DxoHomeTpuka : yueoHoe mocooue / JI.A. BrmacoB. — Mockga :
NH®PA-M, 2025. — 223 ¢. — (Beicmiee obpazoBanue). — DOI 10.12737/2145221. - ISBN
978-5-16-019918-4. - Texcrt : anekTpoHHbIH. - URL:
https://znanium.ru/catalog/product/2145221 (nara obpamenus: 11.04.2025). — Pexxum
JOCTYTIA: TI0 TIOATIHCKE.

2. Ba6emko, JI. O. DxoHOMETpHUKa U IKOHOMETpHYEeCKOe MojiearpoBanue B Excel u
R : yueOnuk / JI.O. ba6emixo, U.B. Opnoa. — Mocksa : UHOPA-M, 2025. — 300 c. : ui.
— (Bsiciree obpazosanue). — DOI 10.12737/1079837. - ISBN 978-5-16-020683-7. -
Tekcr : anextponnsiit. - URL: https://znanium.ru/catalog/product/2186880 (nara

obpamenust: 11.04.2025). — Pexxum mocTyrma: 1Mo moAmucKe.
3.



0) /lomoJiHUTeIbHAA IUTEpaTypa:

1 PoxxkoB, 1. M. DxoHomeTtpuka : yuebHoe mocodue / . M. Poxkos, 1. A. Jlapuonosa.
- Mocksa : U3a. Jlom HUTY «MUCuCx», 2018. - 154 c. - ISBN 978-5-90695-338-4. - Tekcr :
anexktpoHHeid. - URL: https://znanium.com/catalog/product/1257445 (nata oOpareHus:
16.04.2025). — PesxuM m0CTyIIa: IO IMOAIMUCKE.

B) MeTtoanueckue yKazaHus:
IIpencraBneno B npuioxenun 1

r) lIporpammHuoe obecnneuenue u UHTepHeT-pecypcebl:

IIporpammMHoe odecnevenue

Haunmenosanue .

10 Ne norosopa Cpoxk neicTBUS TUIICH3UH
7Zip cB00O0HO pactpocTpansemoe [10 6eccpouHo
STATISTICA B.6 |K-139-08 ot 22.12.2008 O6eccpouHo
FAR Manager cB00OOIHO pacnipocTpansemoe [10 06eccpodHo
Deductor Studio | CorarieHue o COTpyJHUYECTBE ecehotio
Academic Ne06-2901\08 ot 29.01.2008 p
MS Office 2007 Ne 135 ot 17.09.2007 06eccpodHo

Professional

IIpodeccnonanbubie 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHBIC CHCTEMbI
Hazsanme xypca CchlIIKa
DnekTpoHHbIe pecypcbl oubauoreku MI'TY um. I'.1. https://host.megaprolib.net/M
Hocoga P0109/Web
https://www.rsl.ru/ru/4readers
/catalogues/

Poccutickas ['ocynapctBennas 6ubnuoreka. Karamorn

DjekTpoHHas 0a3a mepuoIuUecKux u3nanuii East View

Information Services, OOO «MMIBUC» https://dlib.eastview.com/

HanmonansHas MHGOpMaMOHHO-aHATUTHYECKAST URL:
cucrema — Poccuiickuii nuaekc Haygnoro nutupoBanus | https://elibrary.ru/project_risc.
(PUHLY) asp

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MOYJIs1)

MaTepI/IaJILHO-TCXHI/I‘-ICCKOC obecrneucHue JUCHHUIIIIMHBI BKIIIOYACT!:



MaTepI/IaHBHO'TeXHI/I‘ICCKOG obOecrieueHue JUCLHMITIIIMHBI BKIIFOYACT:

YdeOHbIe ayIUTOPHH [T IPOBEICHUS 3aHATUH JIEKIIMOHHOTO TUIIA -
CrienmmanusupoBanHas (yueOHast) MeOenb (CTOJbI, CTYNbs, JOCKA ayAUTOpHAs),
MyJbTUMEANNHOE 000py10BaHUE (IIPOEKTOP, KOMIIBIOTED, SKPaH) JUIsl IPE3EHTALUU
y4e0OHOro MaTepuana 1mo JUCIHUILTUHE,;

VY4eOHble ayIUTOPUU I TPOBEICHUS JIaOOPATOPHBIX 3aHATHI, IPYIIOBBIX U
WH/IMBUYAJIbHBIX KOHCYJIbTAIUHN, TEKYILIETO KOHTPOJIS U IPOMEKYTOYHOH aTTeCTAIUH -
CneuunanusupoBanHas (yueOHast) MmeOemnb (CTOJBI, CTYIbs, JOCKA ayIUTOpHAs),
NIEPCOHAIBHBIC KOMIIBIOTEPHI 00BETMHCHHBIC B JIOKAIBHBIC CETH C BHIXOJIOM B Internet u c
JIOCTYIIOM B DJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEly YHHBEPCHUTETA,
OCHAIIIEHHBIC COBPEMEHHBIMU IPOTPAMMHO-METOAMYECKIMH KOMILIEKCAMU

AyIUTOpHH I CAMOCTOSITENTEHON paOOTHI (KOMITBIOTEPHBIC KIIACChI, YUTATbHBIE
3aibl Oubmotekn) - CrienmanusupoBaHHas (yueOHas ) MeOenb (CTONbI, CTYJIIbs, JOCKa
ayJIUTOpHAs ), IEPCOHAIbHbIE KOMIIBIOTEPHI 00bEIMHEHHBIE B JIOKAJIbHBIE CETH C BHIXOJOM B
Internet u ¢ JocTymom B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEIbHYIO CPEIy
YHUBCPCUTECTA, OCHAILICHHBIC COBPEMCHHBIMU IMTPOrpaMMHO-METOJUYCCKUMH KOMILJICKCAMU

[Tomerienue 1t XpaHeHHs! U TPOPHUIAKTHUECKOT0 00CTy)KUBaHUS y4eOHOTO
obopynoBanus - Meb6enb (CTOJbI, CTYIbs, CTEUIAXKHU ISl XpaHEHUsT Y4eOHO-HaTJIsATHBIX
nocoOuit ¥ yueOHO-METOINYECKON JJOKYMEHTAIMH ), IEPCOHAIbHBIE KOMITbIOTEPHI.



IIpuiaoxenne 1
YueOHO-MeTOANYECKOE 00ecTieYeHre CAMOCTOSITeIbHOI padoThl 00y4Yaromuxcs
MOCTPOEHUE MOJIEJU JUHEWMHON MAPHOI PETPECCUM
JlabGoparopHnasi pabora Nel.
Buviuucnenue koaghgpuyuenmos ypasnenus aunetiHou pespeccuu

[Tapnast perpeccusi — 3TO ypaBHEHHUE CBSI3U ABYX MEPEMEHHBIX ) U X!
y=T1(x),
rze Yy - 3aBUCHMast IepeMeHHast (pe3yabTaTUBHBIN PU3HAK); X - HE3aBUCHMasi, O0BACHSIONIAsA IepeMeHHas (Ipu3HaK - GpakTop).

Jluneitnas mapHas perpeccus: Y =ad -+ bx + ¢ .

[TocTpoeHue ypaBHEHHUST PErPECCUU CBOAMTCS K OIIEHKE €€ MapaMeTpoB (B MPHUBEACHHBIX BBINIC YPaBHEHHUIX perpeccuu — mapaMeTpsl a u b). J{ns onenku
apaMeTpoB pPErpeccHii, JTUHEMHBIX 0 MapamMeTpaM, HCIOJIb3YIOT MeTol HauMeHbux kBaapatoB (MHK). MHK mno3Bonser momyuuTh Takue OLIEHKU

MapaMeTpoB, IIPU KOTOPHIX CyMMa KBaJIpaTOB OTKJIOHEHUH (PaKTHUYECKUX 3HAUEHUH pe3yNbTaTUBHOIO MPU3HAKA Y OT TEOPETHUECKUX Y(X) MHHHMMaJIbHA, T.€.

A 2 .
D> (y-9,)" > min.
I[J'I}I HHHCﬁHBIX ypaBHCHI/Iﬁ peI_HaCTCH CJ'IC,Z[YIOIJ_[a}I CUCTEMA OTHOCUTEJIPHO a U b:

na+bY x=>"y,
ay x+Y x*=>"yx.

JInst perreHus TaHHOW CHCTEMBI M HaX0X/ICHHUS a U b MOXHO MCITOJIb30BaTh JBa IMOAX0/1a:
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1. Mcnonb3yroTes cieyroue COOTHOILIEHUS:

n x| 2y 2x | Xy

A= = ,
DRSS N O >3 SIS
_Aa b Ab
ATTA
2. MOXHO BOCIIOJIb30BaThCS TOTOBBIMH (hPOPMYJIAMH, KOTOPBIE BHITEKAIOT M3 ATOU CHCTEMBI:
a=y-Dbx, 1)
Cov(x, y) ‘X—Yy-X.
b= 2 - —2 ()
Oy X® =X
18 - - 2 _ %) 2
rie Cov(X,y) = HZ(Xi =X)(Y; —Y) - xoodpduument BbiGopounoii koBapmamum; Ox = _Z(Xi -X)" . aucriepcuss  (pakTOPHOTO TPU3HAKA WIIH
BLIOOpOYHAs Bapualus, 0003HaYaeMas Kak Var(X) .
3agauya

HmeroTcs CTaTUCTHUYECKUE JaHHbIE IMOCTYIJICHHUs JOTOBOPOB B KOHCONMIMpoBaHHbIN Oromxer Cankt-IlerepOypra(y, mapo py6.) B 3aBUCUMOCTH OT
YHUCICHHOCTH Pa0OTAIOIINX HA KPYMHBIX U CPEIHUX MPEINPUATHIX (X, mbic.uen.) SKOHOMUKH paiioHoB 3a 2012 r. mpeacrasneHs! B Tadbnune 1.

Tabnura 1
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Hoctynienne
. YmnciieHHOCTH
Ne paiiona | nmorosopos B
padoTaronmx
ropoaa |Owazkery (MJpa. X (Thic. ve)
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 48,7 491
9 68,6 60,1
10 104,6 74,2
11 90,5 79
12 88,3 95
13 132,4 106
14 122 112,2
15 99,1 115
16 144,2 1251
17 150,6 132
18 156,1 149
19 209,5 157
20 342,9 282

Heo6x0a1Mo MocTpouTh JMHEHHOE ypaBHEHUE MTAPHON PErpeccuu y OT X.

Pemrenne.

1. [Ins pacuera mapamMeTpoOB YpaBHEHUS JTUHEHHON pEerpecCHy MOCTPOUTE pacUeTHYIO TaOIuUITy 2.

Ne y X Xy X y
paiioHa

1 4,4 3,3

2 8,1 6,2

3 12,9 8,1

Tabmuua 2
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4 20,8 18,3

5 15,5 20,2

6 28,8 23,1

7 37,5 39

8 48,7 49,1

9 68,6 60,1

10 104,6 74,2

11 90,5 79

12 88,3 95

13 132,4 106

14 122 112,2

15 99,1 115

16 1442 125,1

17 150,6 132

18 156,1 149

19 209,5 157

20 342,9 282

HTtoro
Cpennue y hy Y 2
3HAYCHHS y X Xy y

2. Ucnionb3ys dopmysiel 1, 2 paccunTaiite mapameTps a u b.

3. 3anuiuTe NOTY4EHHON ypaBHEHHE MapHOU PErpecCuu.

4. JIns MpoBepKM MPaBMIBHOCTH MOJNYYEHHOTO ypaBHEHHMs BOCIONB3yiTech cTaTucThmueckol dynkuueit JIMHEMH Ta6muunoro mpomeccopa Microsoft

Excel, qst oToro:

— BBLIEJIMTE UHTEPBAJ Y€K, COAEPIKAIMNA 2 cTOI0HA U 5 CTPOK;

— BCTaBbTE (PYHKIUIO JIMHENH, 3anaiite 3HaueHye KOHCTAHTHI H CTATHCTHKH PaBHBIMU E€IUHHIIE.

— BBeauTe hopMyIy Kak (hopMyIly MaccuBa, JUIs 4ero HaKMUTE KinaBuiny F2 a 3arem komOuHanuto kinasum Ctrl+Shift+Enter.
B Tabnwuie 3. moka3aHo, B KaKOM TTOPSIKE BO3BPAIIACTCS TOTIOIHUTENbHASI pETPECCUOHHAs CTaTUCTHKA.

Tabnuua 3
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S€p S€a
r* sey
F df

Sspez. SSocm.

JlabGopaTopHasi padora Ne2.

Buiyucnenue koagpgpuyuenma xoppensyuu u cpeoHetl OwmubKU annpoxcumayuu

I

TecHoty CBsI3M M3y4aeMBbIX SBJICHHI OLIEHUBACT JUHEHHbIA KOG (UUHEHT NapHO Koppeasuuu !y !

Oy

:COV(X1y) :W_y')_(

o, 0,0, 0,0,

I, =D

Xy

rie O, = X" =X o,=4Y -V

JIuneitHbIi KO3QPUIIMEHT KOPPEIALUN U3MEHSIETCS B IIpeieaax 1< rxy < 1

PaBencTBOo kO3 uIMEeHTa HYIIO CBUIACTENHCTBYET OO0 OTCYTCTBHM JIMHEeWHHO# cBA3M. PaBeHCcTBO Kkodddummenta -1 unm +1 mokaswsiBaeT HaIMuue
(YHKITMOHATBHOW CBSI3U. 3HAK «1» YKa3bIBACT HA CBSA3b MPSIMYIO (YBEIHMUCHUE WIM YMEHBIIICHUE OJTHOTO MPU3HAKA COMPOBOXKAAECTCS aHATOTHYHBIM H3MEHEHUEM
JIPYroro TMpHU3HaKa), 3HAK «-» yKa3blBaeT Ha CBS3b 00pPaTHYI0 (yBEIWYEHWE WJIM YMEHBIIECHHUE OJHOTO MPU3HAKA COMPOBOXKIACTCS MPOTHBOIOJIOXHBIM IO
HaIpaBJIEHUIO U3MEHEHHUEM JPYroro npu3Haka). [loka3aTensiM TECHOTHI CBSA3M MOYKHO JaTh KAYECTBEHHYIO OIICHKY:

| KoanuyecTBennas Mepa TECHOTHI CBA3H | KauecTBennasn XApaKTEPUCTUKA CUJIbI CBA3U
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1o 0,25 OueHs ciabas
0,25-0,44 Cnabas
0,45-0,64 YMepeHHas
0,65 -0,80 CuipHas
0,81 -0,90 BecsMma cunbHas
0,91-1,00 OueHb cUIbHAI

OneHKy KauyecTBa MOCTPOECHHON MOJIETH onpeaessieT KO3 puuueHT (MHIAEKC) JeTePMHUHAIUN, A TAKXKE CPeHsAsl OIMOKA aNMPOKCUMALNH.

2
Ko>dpuumnenTt nerepmuHanuu rxy )

o X9
Y20t

KOB(b(i)I/II_II/IeHT ACTCpMUHAIUN IIPUHUMACT 3HAUCHHA OT O, Koraga Q)aKTOpBI X HE OKa3bIBalOT HUKAKOT'O BJIMSIHUS HA 3aBUCUMYIO NICPEMECHHYIO, 10 1, Koraa
U3MEHEHMS 3aBUCUMOM nepeMeHHoﬁ Y IIOJIHOCTBIO 00BACHUMBI BIUSHUEM q)aKTOpOB MOACIH.

@DyHKIMOHANbHAS CBA3b BO3ZHUKAET MPHU 3HAYEHUH paBHOM 1, a oTtcyTcTBHe cBs3H - 0. [Ipu 3HaueHHsAX mokas3arenel TEeCHOTHI CBsi3U MeHblue 0,7 BennynHa
ko3 duureHTa nerepMuHanuu Beernaa oyner Huke 50%. ITo 03HadaeT, 4To Ha JOJI0 BapHaluy (PaKTOPHBIX IIPU3HAKOB IPUXOAUTCS MEHBIIIAs YaCThb I10 CPABHEHUIO
C OCTIbHBIMM HEYYTCHHBIMM B MOJENU (AKTOpaMH, BIMSIOIIMMH Ha HM3MEHEHUE pe3ylIbTaTUBHOIO TMoKa3aTens. IlocTpoeHHble HpU TaKUX YCIOBUSAX
PErPECCUOHHBIE MOAEIN UMEIOT HU3KOE MPAKTUYECKOE 3HAUCHUE.

Cpe):lHﬂﬂ ommnoKa ANMPOKCUMAIIUH - CPEIHEC OTKIIOHCHUE PACUCTHBIX 3HA4YEHHUH OT CI)aKTI/I‘IeCKI/IX:
-~ 1 1 —y
A==>"A :_Zu :100%
n n y

JlommyCTHMBIH Tpeie 3HAYCHHH A - e Goree 8 - 10%.

3agaua
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OnpenenuM JTUHEWHBIN KOA(GOUIMEHT MapHOW KOPPENALUU U CPEeIHIO OMMOKY anmpOKCUMAIUU Ul YpaBHEHUS MApHON perpeccuu, MOJy4eHHOTO B

JlabopartopHoii pabote Nel.

Pemenue.

1. JonosmHuTe TabiuIy 2. CASAYIOIMIMMH PaCUYETHBIMH MOJISIMH (Ta0I. 4).

Tabnuna 4
Ne paiiona y X Xy v, y-Y, A

1 4,4 3,3

2 8,1 6,2

3 12,9 8,1

4 20,8 18,3
5 155 20,2
6 28,8 23,1
7 37,5 39

8 48,7 49,1
9 68,6 60,1
10 104, 742
11 90,5 79

12 88,3 95

13 132, 106
14 199 112,
15 99,1 115
16 144, 125,
17 150, 139
18 156, 149
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19 209, 157
5
20 342, 282
9
Hroro
Cpennmne 9 X X_y X2 F
3HAYeHHUA
o
0_2
rxy
re

A
2. CpaBHHTE TIOJy4eHHOE 3HaUeHUE Ko PHIMEeHTa JeTepMUHAIINK CO 3HAYCHHUEM, BRIYUCIICHHBIM QyHknuei JIMHEH.

3. Cnenaiite BbIBOJIbI O TECHOTE CBSI3U U 00 OLIEHKE KauecTBa MOCTPOEHHOM MOJIETH.
JlabGopaTopHasi padora Ne3.
Oyenka 3navumocmu ypasHenus pezpeccuu ¢ nomowwvio F-kpumepus Quwepa

F-xputepuit ®dumepa 3akiaoyaercs B MPOBEpKE T'MMIOTE3bl Hy O CTAaTUCTUYECKOW HE3HAUMMOCTH ypaBHEHUsl perpeccuu. [[ns 3Toro BhINONHSETCA
cpaBHeHHE (PaKTHIecKOro F gy U KpuTHUeckoro (Tadbananoro) F.s, 3Hauenuit F-kputepus Oumepa.

F paxm OTIpENENAETCS N3 COOTHOUICHUS 3HAYE€HUI (PaKTOPHON M OCTATOYHOM UCIIEPCHUIl, PACCUNTAHHBIX HA OJIHY CTENIEHb CBOOOIBL:

F = = .
paxm. N2 1_r2 m 3

rae N — 4KCyI0 eIUHUL] COBOKYITHOCTH; M — YUCIIO ApaMETPOB MPU MIEPEMEHHBIX (151 TMHEHHO! perpeccun m = 1),
17



F1a61 — MAKCHMAIILHO BO3MOYKHOE 3HAYCHUE KPUTEPHS IO BIMSHUEM CIIy4alHBIX (HaKTOPOB MPHU CTEMeHAX cBoOOabI K1 = m, ko =n—m — 1 (s nuHeliHoi#
perpeccun M = 1) U ypoBHE 3HAUUMOCTH O.

YpoBeHb 3HAUUMOCTH O — BEPOSTHOCTh OTBEPTHYTh MPABIIILHYIO THIIOTE3Y MPHU YCIOBUH, 4TO OHA BepHAa. OObIYHO BennunHa o puHuMaercs pasaoi 0,05
nnu 0,01.

Ecmy Fpu6: < Fgaxm, T0 Ho - THIIOTE3a O CIIy4aiiHOM ITPUPOJIE OLICHUBAEMBIX XaPAKTEPUCTUK OTKJIOHAETCSA M IMPU3HACTCSA UX CTATHCTHYECKas 3HAYMMOCTb U
HaexKHOCTh. Eciu Fu6, > Fgawm, TO TUIoresa Hy He OTKIOHAETCS U IPU3HAETCA CTaTHCTUYECKAs HE3HAYMMOCTD, HEHA/IE)KHOCTh YPABHEHHS PEIPECCUHU.

3agaua
Omnpenenum F-xputepuit duinepa g ypaBHeHUS MApHON perpeccuu, moiaydeHHoro B JlabopatopHoii padote Nel.
Penienne.

1. Paccunraiite Fpqun 110 Gpopmyne 3 u cpaBHUTE MOJIyYEHHOE 3HAUEHHUE CO 3HAUEHHMEM, paccuuTaHHbIM ¢ noMoupbio Gpynkuuu JIMHEWH B JlaboparopHoii
paboteNel.

2. Onpenenute Fia6, ipu 3amannom ypoBHe 3Haunmoctd o = 0,05 (Ilpunosicenue 1). Kputuueckoe 3HaYCHHE TaKKe MOKHO HAUTH C MMOMOIIBIO (DYHKIMN
Excel FPACIIOEP.

3. CpaBHHuTE NOTy4eHHBIE 3HAYCHUS F 06, M Fgpum, CHIETANTE BBIBOJ O CYLIECTBEHHOCTH CBA3H.
JlabGopaTopuasi padora Ne4,
Oyenxa cmamucmuyeckou 3HaUUMOCMU NAPAMEMpPO8 pecpeccul U KOpperayuu

JIJ1s1 OLIEHKM CTATHCTHYECKOH 3HAYMMOCTH KOI(P(PUIMEHTOB PErpecCHy U KOPpeasiiui pacCUUThIBAtOTCS t-KpuTepuii CThbIOIeHTAa U J0BEePHUTEIbHbIE
HHTEPBAJIbI KOKIOI0 M3 NoKazaresnel. BelaBuraercs rumnore3a Hy o ciaydallHOW NMpUpOJE NOKa3aTesed, T.€. O HE3HAYMMOM HMX OTIMYMHM OT Hyss. OneHka
3HAYUMOCTU KOA((UIIMEHTOB PErpeccH M KOppesuuu c¢ mnomomuipio t-kpurepust CThIOJEHTAa MPOBOIUTCS IyTEM COIMOCTABJIEHUS UX 3HAUEHUH C BEIMYMHON
CITyJaifHOM OITUOKHU:
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=" ti=— L=—"". (4)

Cayuaiinble OIIMOKHU MapaMeTPOB JTUHEHHON perpeccur U KO3 GUIMEHTa KOPPEIAIUN OIPEaesSIFoTCs Mo hopMyiam:

D y=9)%1n-2) [ sz, s

ocm. .

B D YT ) TRy ©
se, = Z(y_y)()z - ZXZ Y &:s _\'ZXZ
a n—>2 nZ(X—)_()Z ocm. n20-X2 ocm. nUX ! (6)
1-r,
serxy = —n o 7)

CpaBHuBas (paKTHYECKOE U KPUTHYECKOE (TaOJIMYHOE) 3HAYEHUS t-CTATUCTUKY - 46, B Lpam - TPUHMMAEM WIIM OTBEPTaeM ruIoresy .

2 42
Ces3b Mexny F-kpurepuem ®duriepa u t-cratuctukoit CTbIO/IEHTa BBIPAXKAaeTCsl PABEHCTBOM: tr =t =VF.

Ecmt tyasn < tpaom WA tpaon < - tyass, TO Ho OTKIIOHSETCS, T.€. &, D U Iy He CiIydallHO OTIMYAIOTCS OT HYJIS M C(OPMHUPOBAINCH I10J] BIUSHUEM
CUCTEMATHUYECKU JIEHCTBYIOMIETO (pakTopa X.

Ecnut tasn > tpaom WM g > = ags, TO THIIOTE3A Ho HE OTKIOHASTCS U MIPU3HAETCA CTydaifHas mpupojaa GOpMHUPOBAHUA a, D UITH Iyy.
3agaua
O1neHnM CTaTUCTHYECKYIO0 3HAYUMOCTh KOA((DUIIMEHTOB pErpeccru, paccunTaHHbIX B JlabopaTtopHoii padote Nel.

Pemrenne.
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1. [Mpumure runoresy Ho o cTaTucTHUECKH HE3HAUMMOM OTJIMYMU MOKa3aTenel oT Hymnsg a = b = Iy, = 0.

2. PaccumnTaiiTe BEIMUMHBI CIyd4alHBIX OIMIMOOK, HUCTONB3Yys dopmynsl 4, 5, 6, 7. CpaBHUTE MONTYYCHHBIC 3HAUYCHUS CO 3HAYCHUSIMH, PACCUUTAHHBIMH C
nomotbio pyakuun JIMHEWH B JIaboparoproii paboreNel.

3. Onpenenute trag,; Ipu 3aJaHHOM ypoBHE 3HauuMocTH o = 0,05 u crenenpto cBoOoabl Ko =N —m — 1 (Ilpunosicenue 2). Kputrueckoe 3HaUCHUE TAKKE
MO>KHO Haiitu ¢ nomombto pyakuu Excel CTAHO/[PACIIOBP.

4. CpaBHUTE NTOJYYCHHBIC 3HAUCHHUS 1,45, U tparms CIIeJaiTe BBIBOJI O CTATUCTUYECKONW 3HAYMMOCTH MapaMETPOB PETPECCHUM.
JlabGoparopHasi pabora NeS.
Pacuem Ooeepumeﬂbelx unmepeailos

3aMeTuM, YTO BCE OIICHKH, NPHUBEICHHBIC pPaHEe, ONMPEICSIISFOTCS OJHUM YHCIIOM, T.€. SIBJSIOTCS TOYCUHBIMH. [Ipy Manbpix oObeMax BBEIOOPKH TOYCUHAs
OLIEHKa MOKET MPHUBOJIUTH K OONBIIMM OMMOKAM M 3HAYUTEIHHO OTJIMYAThCS OT OLIGHMBAEMOTo Mapamerpa. boiiee mupokoe MPUMEHEHHE MOIYYHII METOJ
JIOBEPUTENIbHBIX HHTEPBAJIOB, pa3paboTaHHbIN aMmepukaHCcKUM ctatucTiukoM 0. Helimanom.

Takum 00pa3zoM, paccuMTaHHBIC 3HAUCHUS INOKa3areneil (kodp(UIUEHTH a, b, ryy) ABIAIOTCS MPUOIIKEHHBIMHE, ITOJYYCHHBIMA HA OCHOBE MMEIOIIHXCS
BbIOOPOYHBIX JaHHBIX. {11 OIIEHKH TOro, HACKOJBKO TOYHBIE 3HAUEHMs IOKa3aTelell MOryT OTIMYaThCsl OT PACcCUMTAHHBIX, OCYILECTBIISETCS MOCTPOEHUE
JIOBEPUTENIbHBIX MHTEPBAJIOB. JlOBEepUTENbHbIE HHTEPBAJIbI ONPEEIIAIOT MPEAEIbl, B KOTOPHIX JI&KAT TOYHbIC 3HAUEHUsI ONpeAeNsieMbIX MoKa3aTesell ¢ 3aJaHHON
CTENEHbIO YBEPEHHOCTH, COOTBETCTBYIOUIEH 3aJaHHOMY YPOBHIO 3HAUMMOCTH .. [Ipy mOCTpOEHNN SKOHOMETPUUECKUX PETPECCUOHHBIX MOJEIEH JOBEPUTENbHbBIE

HUHTCPBAJIbI 0OBIYHO ONpCACIIAOT IJIAA IBYX ypOBHGfI 3HAYNMOCTH - X = 0;05 u &= 0101 . COOTBETCTBEHHO TOBOPAT O S-HpOHeHTOHOM YPOBHEC 3HAYNMOCTU

unu 00 1-mporeHTHOM YpOBHE 3HAYMMOCTH. JlOBepUTEIbHBIE WHTEpBaIbl (YPOBHH JOBEpUs) NPH ITOM OYAyT pPaBHBI 1-a=095 4y 1-a=0,99.

CoOTBETCTBEHHO TOBOPST O 95-MpOIEHTHOM WM 0 99-TIpOLEHTHOM YpOBHE N0oBepus (HaaexHocTH). IloguepkHeM, 4yTO 4yeM MEHbIlE YPOBEHb 3HAYMMOCTH
(OounblIe YpOBEHb JOBEPHS), TEM LIMPE COOTBETCTBYIOIINI JOBEPUTENbHBIN HHTEpBaJ (IIPU MIPOYUX PABHBIX YCIOBUSAX).

I[JBI pacyeTra JOBEPUTCIBHBIX MHTECPBAJIOB IS IMAapaMEeTpOB a U b YpaBHCHUA JIMHEMHOMN perpeccun onpeacisieM MnpeacIbHYIO OIJ_II/I6Ky A I KaXXJ10T0
IIOKa3aTeCIA:

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

mabn

Benwnuuna t,,,5, npeacrasiser coboii Tabmuunoe 3HaueHue t-kputepust CThIOAEHTA MO/ BIMSHUEM CIy4aiHbIX (aKTOPOB MpPH CTEMEHN CBOOOIBI K = N—2 u
3a/IaHHOM YPOBHE 3HAYMMOCTH OL.
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@opMyIIbl 1)1 pacyeTa JO0BEPUTEIbHBIX HHTEPBAJIOB UMEIOT CIEAYIOINNA BU:

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

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

Ecnu B I'paHUIbl JOBEPUTCIIHHOIO HHTCPBaja MonagacT HOJIb, T. €. HUXKHSA I'paHULlda OTPULATCIIbHA, @ BEPXHAA IIOJTOXUTEIIbHA, TO OHCHI/IBaeMHﬁ napameTp
MMPUHHUMACTCA HYJICBBIM, TAK KaK OH HC MOXKCET OAHOBPECMCHHO ITPUHUMATD U MOJIOKUTCIIBHOC, U OTPULATCIIBHOC 3HAUCHU .

3agava
Paccunraem poBepuTebHbINA HHTEPBA 1715 KO3 duUIeHToB ¢ u b, 3Ha4YeHus KOTOpbIX HaiineHb! B JlabopaTopHoii padoTeNel.
Pemenue.
1. Onpenenute npeaenbHyIO OMUOKY AJIA KaXI0T0 Mmoka3arens mo gopmyie 8.
2. OnpenienuTe TOBEPUTENbHBIC HHTEPBAJIbBI 1151 K03 ULKEeHTOB &, b o Gopmyrie 9 1 3anuIIUTe MOJTyYSHHBIC IPAHUIIBI JOBEPUTEIBHBIX HHTEPBAJIOB.
JlabopaTopnasi padora Ne6.

Toueunwlil u UHMEPBATLHBIU NPOSHO3 NO YPAGHEHUIO TUHEUHOU pecpeccuu

Toueunsiii IMMPOrHO3 3aKJIIIOYACTCA B MOJTYUCHUU IIPOTHO3HOI'O0 3HAYCHUA yp , KOTOPOC OIIPCACIIACTCA IIYTEM IMOACTAHOBKH B YPABHCHUC PCTPCCCHMU: oo

Yy, =a+bx

COOTBETCTBYIOLIETO (IIPOTHO3HOT0) 3HAUEHUS Xp : yp =a+b- Xp .
HNHTepBanbHbId MPOTHO3 3aKIIOYAETCS B MOCTPOCHHHM JOBEPUTEIHLHOIO MHTEPBaja MPOTHO3a, T. €. HWKHEW M BEpXHEW TpaHUIl Ypmin, Ypmax MHTEPBAa,

COZIepKaIllero TOYHYIO BEIMYUHY JUI MPOTHO3HOTO 3HAYCHUS Yy (Vpmin< Yp< Vpmax). JlOBEpUTEIBHBII HHTEPBAI BCETa ONPEIEIseTCs C 3a1aHHOW BEPOSITHOCTHIO
(cTerneHpl0 YBEPEHHOCTH ), COOTBETCTBYIOLIEH MPUHATOMY 3HaYEHHUIO YPOBHS 3HAUUMOCTH OL.
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HpeI[BapI/ITeJ'II)HO BBIYUCIIACTCA CTaHdapTHAasA omnoOKa IMPpOIrHo3a myp .

2
X, — X
m, =o -l+l+(p )

Yo ocm. n Z(X _ )—()2 , (10)

rﬂe O-()CWL =

3aTreM CTPOUTCS I0BEPUTEIbHBIM HHTEPBAJ IPOTHO3a, T. €. ONPEAEIAIOTCS HUKHSISA Y Yp,;, H BEPXHAT V Ypra TPAHHIIBI HHTEPBAJIA HPOTHO3A:

=Y _Ayp Yy, = Y +A9p-

yPmin

3amaua

BbInonHUM NPOrHO3 0XKUIAEMbIX 00BEMOB MTPOAAXK Y IPU TPOrHO3HOM 3HAUEHUH 3aTPaT Ha peKiaMy x, coctanistomeM 107% ot cpeanero ypoBHs. OLeHNM
TOYHOCTH MPOTHO33a, PACCUNTAB OIIMOKY MIPOTHO3a U €r0 I0BEepUTENbHBIN HHTEPBAJL.

Pemrenne.

1. Paccuuraiite IIPOTHO3HOC 3HAYCHUC X p , @ 3aTCM IIPOTHO3HOC 3HAYCHHUC yp .

2. Paccunraiite omu6Ky nporsosa mno gopmyine 10.

3. TlocTpoiiTe 10BEpUTEILHBINA HHTEPBAJ IPOTHO34, CAENaiTe BBIBOJBI O HAJIEKHOCTH IIPOTHO3A.
JlabopaTopnasi padora Ne7.

Pacuem koagpdhuyuenma snacmuunocmu
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B sKOHOMHYECKUX HCCIIEOBAHUAX IMMPOKOE TPUMEHEHUE HAXOIUT TAKOH MMOKa3aTelb, Kak KOAPGUIIUEHT 3TaCTUIHOCTH, BRIYUCIIIEMBIH 110 hopMyIie:
' X
O=1 ().
y

KOB(b(i)I/II_II/IeHT OJIaCTUYHOCTHU IMOKAa3bIBACT HA CKOJIBKO ITPOLUCHTOB U3MCHUTCA PE3YJIbTaT y IIPpHU U3MCHCHHUU (baKTopa x Ha 1 % OT cBOEro HOMHHAJILHOTO
3HA4YCHU.

Jist muHEeHO# perpeccui KO3 (GUIMEHT JIaCTUYHOCTH PABEH:

X
9=b=
y
Y 3aBUCHT OT X, TO3TOMY PaCCUUTHIBAIOT CPETHUI KOAPPHUIIMEHT STaCTUIHOCTH:
= o X X
=1 (X)-=b_,
y Y

Cpennuii K09QQUIMEHT 5TaCTUYHOCTH O MOKA3BIBAET, HA CKOILKO MPOLEHTOB B CPEJHEM I10 COBOKYIHOCTH M3MEHMTCS PE3yJbTaT ¥ OT CBOEH cpemHeit
BEJIMYMHBI IPU U3MEHEeHUH pakTopa x Ha 1 % OT CBOEro cpeHero 3HauYeHusl.

3anaua
PaccunraeM ko3 HULIUEHT 3TaCTUYHOCTH U CPEIHUN KOIPPHUIIUEHT FITACTUIHOCTH.

Pemrenne.

1. Paccuuraiite k0> PUIMEHT >TACTHYHOCTH M CPEIHUN KOO)PUIMEHT dIaCTHIHOCTH.

2. CrenaiiTe BBIBOIBI 00 U3MEHEHHH ) TIPH M3MEHEHUH (haKTOpa X.
KoHTpoJibHBIE BONIPOCHI:

1. Uto moHuMaeTcs o nmapHou perpeccuei?

2. Kakoit BUJ UMECT CUCTEMA HOPMAJIbHBIX ypaBHCHI/Iﬁ MCTOJa HAMMCHBIINX KBAJIPATOB B CIIy4ac JIMHENHOM perpeccml?
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3. Ilo xakoii popmyne BeIYMCISACTCS JIMHEHHBIN KO DUIMEHT MapHOH Koppensauuu?
4. Kak BBIUUCIISICTCS U UTO MMOKA3bIBAET MHJIEKC IeTepMUHALINN?
5. Kak npoBepsieTcst 3HAaYMMOCTh YPaBHEHHSI PETPECCUU U OTIEIBHBIX KOA((UIIEHTOB?

6. Kak cTpouTcsl TOBEpUTEIbHBIA HHTEPBAJ IPOTHO3a B ClIy4dae JUHEHHON perpeccuu?

7. Kak BBIYMCIAIOTCS ¥ YTO MOKA3bIBAIOT KOA(D(HUIMEHT 5IaCTUYHOCTH D U cpeHHi KodQPUIUEHT 2IaCTHIHOCTH O ?

INOCTPOEHUE MOJEJHW MHOXECTBEHHOM JIMHEMHOM PETPECCHHA
JlabopaTopHas padora Nel.
Ombop ¢haxmopos 0151 NOCMpoeHUst MHOICECMBEHHOU TUHENHOU 3a8UCUMOCTIU
U OYeHKa cmenenu KOJIUHEeAPHOCTU U MYTbMUKOLIUHEAPHOCMU PeSpeccopO8

MHO)KeCTBeHHaﬂ Hﬂﬂeﬁﬂaﬂ perpeccnﬂ — ypaBHeHHe CBiA3U C HCCKOJIBKMMHU HE3aBUCUMbLIMU HepeMeHHHMI/II
y=by+bx +b,% +...+b X, + & )

rje y — 3aBucuMasi (0O0bsICHsIeMas, SHJIOTEHHAs) — perpeccany; Xi, Xo, , Xm — HE3aBUCUMBIEC (OOBSCHAIONINE, YK30TCHHBIC) MIEPEMEHHBIE — PErpeccopsl, & —
Clly4aiiHasi COCTaBJISIONIAs MOJCIIHU.

3aBucuMOCTh (1) BO MHOTHX CITy4asiX TOBOJIBHO XOPOIIIO OTPAKAET CIOKUBIITHECS IKOHOMUYECKHE B3aUMOCBA3U. VcxomHas nHpopManust Jisi MOCTPOSHUS
JTAHHOM 3aBUCHMOCTH OOBIYHO 33a€TCS B BUJIE HEKOTOPOW TAOJIUIIBI.

Ne DaxkTOopkIl, I KOTOPBIX N0JY4YEeHbI JaHHbIE

X1 X2 Xj Xm Yy
1 X11 X21 Xj Xm Y1
2 X12 X22 Xj Xm Yo
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m

X1

X2m

n

Xj

n

Xm

Yn

Crnenyet ornpeneiauTb Bce JIM IEPEMEHHBIE clieyeT BKIII0OUaTh B ypaBHEHUE WIH €CTh IEPEMEHHbIE, KOTOPbIE CYIIECTBEHHO HE BIUSIOT Ha BETUYUHY Y U UX
HenenecooOpasHo Bkioudath B (1). B mepBom ciydae p = m, Bo BTopom p< m.

Jlnis pelieHust 3TOr0 BOMpPOCa YacTO MCIONb3yeTcs Taliuila, COCTaBiCHHAs M3 KOA(PGUIMEHTOB MApHON KOPpEesAuHu. DJIEeMEHTaMU Takol TaOMuIlbl
SBJIAIOTCS KO (PUIIMEHTHI MapHON KOPPESIlUU JUig BceX M gakTopoB. Tabnuiia umeeT BUI:

y X1 X2 Xm
y 1
ryxl ryx2 rme
X1 1
I’le er Xy rxlxm
X 1
? ery rx2 X1 rx2xm
Xm 1
er y er X r-Xm Xy

B kiieTkax TabiIHIIbI 3aMUCaHbl TapHBIC KOO (HUIUCHTH! KOppemsiuy, Hanpumep, Iy y  — mapHbIi K03 GUINEHT KOPPEISILUH MEKTY IEPEMECHHBIMH Xp H X1.

Koadppunuents rij ul ji » a TaxKe Iy jy u ryx j COBIAJAIOT, TAK KAK TECHOTA CBA3M MEX/Iy IPEMEHHBIMA Y U Xj TaKas e, KaK MeXKJIy ePEMEHHBIMHU X;

U Y, QHAJIOTUYHO JUIA Xj U X;.

[TosTOMy TabyHIly 3aMMCHIBAIOT B YIIPOIICHHOM CUMMETPUYHOM opme (TpeyrosibHast popma).

y X1 X2 Xm
y 1
ryxl ryxz ryxm
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X1 _ 1
r-Xlxz rxlxm
X2 _ _ 1
er Xm
Xm _ _ _ 1

[To maHHBIM TaKoOW TAOIUIBI MOYKHO TPUMEPHO OLIEHUTH, Kakue (aKTOPHI CYIIECTBEHHO BIHSIOT HA IMEPEMEHHYIO Y, a KaKHe — HECYIIECTBEHHO, a TaKkXe
BBISIBUTH 3aBUCUMOCTBH MEXy (hakTopamu.

Ecnu BennunHa ko3¢ duunenTa napHoil Koppelsiuu MeKAy Y U Xj MaJia, TO HeleslecooOpa3Ho BKIIoUaTh (pakrop X; B ypaBHeHue (1). Beicokoe 3HaueHue
K02 GUIEHTa TAPHON KOPPETALUMU MEXKIY Xi U Xj, IOKa3bIBACT UX TECHYIO KOPPEIIALMOHHYIO CBsA3b. CUMTAaETCA, UTO JIBE IEPEMEHHBIE Xi U Xj IBHO KOJUIMHEAPHBI,

T.€. HAXOATCS MEXIy CO00M B JIMHEHHOW 3aBUCHMOCTH, €CIIH rXiX,- 20,7 . Ecnu daxTopsl SBHO KOJUIMHEAPHbI, TO OHU AyOIUPYIOT APYT APYra M OJMH M3 HUX

PEKOMCHAYCTCA UCKITFOUUTE U3 PCTPECCUH. Hpe,[[HO‘ITCHI/Ie IIpHU 5TOM OTAACTCA HE cbaKTopy, 0oJiee TECHO CBJA3aHHOMY C pE3YyJIbTATOM, 4 TOMY (baKTopy, KOTOpHﬁ IIpu
JIOCTATOYHO TECHOM CBSI3H C PE3YIBTATOM UMCET HAUMCHBIIYIO TCCHOTY CBA3H C APYTHUMU q)aKTopaMI/I NN BBI6I/IpaIOT OJJMH M3 HUX B 3aBUCHUMOCTH OT UX CMbICJIa U
MHCHUSA UCCIICA0OBATCIIA. Heuenecoo6paSHo BKJIFOYATh B YPABHCHUC OJHOBPEMECHHO ITOKA3aTCIIH, ITPEACTABIAIOIINC CYMMY HEKOTOPBIX (l)aKTOpOB NN UX COCTaBHBIX

qaCTeﬁ, a TaKKC XapaKTCPU3YIOIIUEC OJJUH U TOT KEC (b&KTOp, BBIpa)KeHHLIﬁ B PA3JIMYHBIX CANHULAX U3MEPCHUS, HAIIPUMCED, a0COJIFOTHBIX U OTHOCHTEIIbHBIX.

[To BenmumHe mapHBIX KO3()PHUIMEHTOB KOppensuuu OOHAPYKWUBACTCS JIMING SIBHasE Koppemsius (akropoB. Hambonbime TpyIHOCTH BO3HHMKAIOT MPH
Mynomuxoanuneaprocmu  GHaxkTopoB. [ OLEHKHM MyJIbTHKOJUIMHEAPHOCTH (DAKTOPOB HCHOJB3YETCSl onpeoenumenb Mampuybl HAPHLIX KOIPhuyuenmos

medchakmopHoll Koppenayuu DET‘R‘ .

er X

DET|R| =

I’-Xm Xl

X1 Xo

My x,

X1 Xm

X2Xm
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Yem Ommxe k 0 ompenesnuTeslb MaTpUilbl MeK()AKTOPHOW KOPPEISIIAU, TEM CHIIbHEE MYJIbTHKOJUTMHEAPHOCTh (DAaKTOPOB M HEHAJIC)KHEE PE3yJIbTAThI
MHOXKECTBEHHOUW perpeccun. M Haobopor, uem Ommke kK | ompenenurenh MaTpHIBl MEK(DAKTOPHOW KOPPENAIHUU, TEeM MEHBIIE MYJIbTUKOJUIMHEAPHOCTh
(hakTOpOB.

3agaua

Tpebyercss MOCTPOUTH CTATUCTHYECKYIO 3aBUCHMOCTH CTOMMOCTH KBapTHUpPbI OT TpeX ()akTOpoB B BUAE MHOXKECTBEHHOW perpeccuu (tabdn. 1). s
MTOCTPOCHUS MOJIENH, B TIEPBYIO 0Yepe/lb, HEOOXOAMMO MPOBECTH OTOOP (PaKTOPOB M OIEHUTH CTEIEHb KOJUTMHEAPHOCTH PETPECCOPOB.
Penrenne.

1. Paccuuraiite k03¢ GUIHEHTH TapHOU Koppemsiiuu. [IpoBepbTe MpaBUIIBHOCTD PAacUeTOB ¢ MOMOIIBI0 cTatuctuaeckoi pynkunn KOPPEJI sanexTponHO#
Tabmuuel Microsoft Excel.

[To momy4eHHBIM 3HAYESHUSIM HapHBIX KOA(PPHUIIMEHTOB KOPPEISIUN 0TOepruTe Hanboiee CylecTBeHHbIe (PakTopbl Uit ypaBHeHUs (1).

ITpoBepbTe GakTOPbI HA KOJIMHEAPHOCTh U MYJIbTUKOJIJIMHEAPHOCTb.

4. CpenaiiTe BbIBOJBI.

wn

Tabmuua 1.
HcxonHble 1aHHbBIE 3a0a4n
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paccTosiH1e

CTOMMOCTb obLias Xunas
2 00 MeTpo,
Ne nam. KBapmmpbl, (nrowagb, M~ NowWwanb,
2, MUHY T

TbiC. AON., Y X1 M X 2 HELKOM: 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
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JlabGopaTopHasi padora Ne2.
Oyenxa napamempos ypasHenuss MHOMCECMBEEHHOLL pecpeccuul

Jlji OLIEHKHU apaMeTpOB ypaBHEHUSI MHOKECTBEHHOM JTMHEMHOMN perpeccuyu NpUMEHSI0T MeTo1 HauMeHbInx kBaaparos (MHK).

JUist TMHENHBIX YPaBHEHUHW M HEJIMHEHHBIX YPaBHEHMM, IPUBOJMMBIX K JIMHEWHBIM, CTPOUTCS CIEAYIOIIAs CUCTEMa HOPMAJbHBIX YPaBHEHMM, PEILICHUE

KOTOPOI1 MO3BOJISIET MOJIYYUTh OLIEHKH IMapaMEeTPOB PETPECCUH, B YaCTHOCTH Ui ypaBHeHus (1):

rZy: nby, +b12x1+b22x2 +...+bm2xp,
Zyxl:bOZx1+b12xf+b22xlx2+...+bm2xmx1, o
Z:yxm :bOme +b12X1Xp +b22x2xm +...+mex§1.

OnHUM U3 METOJIOB JIJIsl €€ PEIICHHUS SIBJISIETCS METO/1 ONIPEACIIUTENEH:

A A A

b

n le sz ...me
Alezxf Z:xzx1 Z:xmx1

2
TSI 3 RA

AbO ; Ab_]_ yeuns Abm — YaCTHBIC ONPCACITUTCIIN, KOTOPLIC MOJYYAOTCA ITYTEM 3aMCHBI COOTBETCTBYIOIIICTO CTOHGLIa MaTpulbl ONPCACTIUTEIId CUCTCMbI TaHHBIMU

rac — OIIPCACINUTCIIb CUCTCMBI,

JIEBOU YaCTU CUCTEMBI.

3amaua
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1. PaccuuraiiTe mapamerpsl ypaBHEHHs MHOXKECTBEHHOM PErpeccuy ¢ MOMOIIbIO METO/1a orpeesuTesei. J{ist BeluncineHus onpenenuTesel ucnonb3yire
craructuueckyto ¢pyakmuo MOITPE/L. ITpoBepbTe nomy4deHHbIe pe3ynbTaThl ¢ momoibio pyaxmnun JIMHENH.
2. 3anumure MOJTy4YE€HHOE YpaBHEHUE MHOXKECTBEHHOM perpeccuu.

JlabGoparopHasi padora Ne3.
Ilocmpoenue ypasHeHus MHONCECMEEHHOU pecpeccul 8 CMAaHOApPMU308anHOLL hopme

Ecnn ko3 puuMEeHThl MHOXECTBEHHOM pErpeccMM paccMaTpuBaTh B KauecTBe IIOKas3aTeled BIMAHUSA (DAKTOpoB, TO cielyeT MMETh B BUIY, YTO
KOX(QPHUIMEHTHI PETpeccuul MEXTy co00i mpsMO He CpaBHUMBIL. VX 4MCIIEHHBIC 3HAYCHHS 3aBUCST OT BHIOPAHHBIX €IMHHII H3MEPEHHS KaXI0ro (GakTopa. UYToOs!
KO3 QHUIHUEHTB! perpeccuu CTald CPaBHUMBI, UX MPUBOASIT K CTaHAAPTU3MPOBAHHOMY Maciitady. [lji1 3TOro Bce nepeMeHHbIe BBIPAXKAIOT B O€3pa3MEepHBIX, TaK
Ha3bIBAEMBIX CTAHJAPTU3UPOBAHHBIX €IMHULIAX U3MEPEHUS IIPU TOMOLIY CIEAYIOUIMX COOTHOILIEHUH:

_-y), . :(xi—x_o,

y i
Oy Gxi

t

rac Gy y ij — COOTBETCTBCHHO CPCAHUC KBAAPATUIHBIC OTKIIOHCHU .

CBoOoaHbIH wiieH Dy B cTaHIapTH30BAaHHOM YPaBHEHHH MHOKECTBEHHOM PErpecCHH OTCYTCTBYET, T.€. ypaBHeHHe (1) MOKHO 3amucaTh B BHJIE:
t, = ,Bltx1 +,6’2tx2 +...+,BmtXm +€. (@

Bce mepeMeHHbIe YPABHEHNUS BHIPAKCHDI B CPABHIMbIX euHMIax m3mepenns. Kosbdurmentst B, B ... Py HaspBaioTcs K03 HUIMEHTAMI PerpeccHi
B CTaHJApPTU30BaHHOM MaciITade. {7t X onpeeneHust MOXKHO HepelTH oT K03 GHueHToB bj k B j (J =1 m) U 00paTHO OCyIIeCTBIseTCs 1o (hopMmyIIe:

B bjGXJ—

B =
Oy
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Koaddunmentsr perpeccun (2) moka3pIBalOT BIMSHHUS MU3MEHEHMs KaKJOM MepeMeHHOW Ha u3MeHeHue (axTtopa Y. Bce k03 uIMEHTH BhIpaXXEHBI B

CPaBHUMBIX €MHHUIAX U3MepeHus. Yem Ooublie | p j |, TeM cubHEe BIUSAET COOTBETCTBYIOIIMH (PaKTOPHBIN 110Ka3aTeb Ha Pe3yIbTaTUBHbIN.

Takum oOpa3om, cpaBHUBaAs MEXIy cOOOW CTaHIapTU30BaHHBbIC KOA(DOUIMEHTH PErpecCur MOKHO PaHKHPOBATh (PAKTOPBI IO CHIIC UX BO3JCUCTBUS HA
pe3ynbTar. B 3TOM OCHOBHOE JOCTOMHCTBO CTaHIAPTH30BAaHHBIX KOA((OHUIIMEHTOB PETPECCHU B OTIMYME OT KOI(P(UIMEHTOB «UYHCTON» PErpeccuH, KOTOPHIE
HECPAaBHUMBI MEXIY COOOM.

Ha npakTuke 4acTo nCnosib3yl0T ypaBHEHUE PErPECCUU B CTAHIaPTU30BAHHOM MacllTabe B BUJIE:

Y =X+ BoXo +.t BpXy + &

Kak Obu10 moOKa3zaHO BhINIE, paHXHPOBaHUE (PAKTOPOB, y4ACTBYIOIIMX BO MHOXXECTBEHHOW IMHEHHOW perpeccud, MOXKET OBbITh IMPOBEIEHO 4Yepes
CTaH/IaPTH30BaHHBIC KOAPPUITMEHTHI perpeccuu (S-Kodd UIMEHTHI). ITa 3K 1eNIb MOXKET ObITh JOCTUTHYTA C IIOMOIIBI0 YACTHBIX KOA(PPUITUSHTOB KOPPEISAIUHN —
JUI TUHEWHBIX cBs3eil. Kpome Toro, yacTHble MOKa3aTeNld KOPPEISIUK IIMPOKO HCIONb3YIOTCS MPHU PElIeHUH MpobsieMbl 0TOOpa (pakTopoB: 1e1ecoo0pa3HOCTh
BKJIFOUEHUS TOTO WJIM UHOTO (haKTOpa B MOJIENb JIOKA3bIBAETCS BEIMYMHON MOKA3aTeNsl YACTHOU KOPPESIIIUY.

YactHple KOXPQHUIMEHTH (WM HHACKCH) KOPPEISIHH XapaKTepPH3YIOT TECHOTY CBSI3HM MEXIY pe3yJbTaTOM M COOTBETCTBYIOIIMM (DaKTOpOM NpHU
yCTpaHEHHUH BIUSHUA APYTruX GaKkTOpOB, BKIOUYCHHBIX B YpaBHEeHUE perpeccuu. [lokazaTenu 4acTHOM KOppensiuy IpeaCTaBIsIOT cOO0H OTHOIIEHHE COKpAIleHHUs
OCTaTOYHOU JHUCIICPCHUH, IPOU3OIIEIIICTO B Pe3yIbTaTe JOMOJHUTEIIFHOTO BKIIFOUCHHUS B aHAJIN3 HOBOTO (akTopa, K OCTATOYHOW JTUCIIEPCHUN, UMEBIICH MECTO 0
BBEJICHHS B MOJIENIb HOBOTO (hakTopa.

KoaddunmenT yacTHON KOppesIiy, U3MEPSIONINI BIUSHNUE Ha Y paKkTopa Xj IPU HEM3MEHHOM YPOBHE JIpYruX (PaKTOPOB, MOKHO OIPENEIUTD 110
dbopmyre:

1- R)%xl Xi..X
XX
Py %%, X X X g X 1- ,
YXj "X Xp o Xj g Xjygeee Xy 1— R2
VX X5 Xj_1 X1+ X
R2 R2
rie YX..Xj..Xn — MHOXECTBEHHBI KOd(D(HUIMEHT AeTepMUHALMM BCEro Kommiekca M (aKTOpOB C pe3ynbTaToM; YXiXp .. Xj1Xjiq- Xy — TOKa3aTeNb

JeTepMHUHALMH, HO 03 BBEJICHUS B MOJIENb (DaKTOpa X;.
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Cpennue ko3pGUIMEHTH! YTaCTUYHOCTH IS JIMHEHHON MHOXKECTBEHHOM PErpecCuy pacCUYMTHIBAIOTCS M0 (hopmyie:

B j

9 yX i = b J e
M IIOKAa3bIBalOT, HA CKOJIBKO IIPOLCHTOB B CPCAHEM 110 COBOKYITHOCTH U3MCHUTCA PE3YJIbTAT y OT CBOEH BEJIMYUHEI IIpu UBMCHCHHUHA (baKTopa x Ha 1 % ot cBoero
3HAYCHUA ITPU HEU3MCHHBIX 3HAUYCHUAX APYTIUX q)aKTOPOB.

3amaua

1. PaccuuTaiite cTanAapTU30BaHHbIE KO3()(UIIUEHTHI perpeccuu. 3anuIinTe NoJdy4YeHHOE YpaBHEHHE B CTaHIapTU30BaHHOM MaciuTale Buja (2).
2. TlpopamxupyiiTe cTaHAapTH30BaHHBIE KO3()(DUIIMEHTHI perpeccu 1Mo CUile UX BO3ICHCTBUS HA PE3YIIbTaT.
3. PaccunTaiite cpeanue K03 GULIMEHTHI 371aCTUYHOCTH.

JlabGoparopHasi pabora Ne4.

Cocmaenenue yacmuulx ypasHeHutl pecpeccuu

Ha ocHoBe nuHEHHOro ypaBHEHHsI MHOXKECTBEHHOW perpeccuu (1) MOryT ObITh HailieHbl YacTHBIE YpaBHEHHs PErpeccuu, T.€. YPaBHEHUS pPErpeccui,
KOTOPBIE CBA3BIBAIOT PE3YIbTaTHBHBINA IPU3HAK C COOTBETCTBYIONIMMHU (AKTOPAaMH Xj IIPH 3aKPEIUICHUU JPYTUX, YUYUTHIBAEMBIX BO MHO)KECTBEHHOM PErpecCHH,
($akTOpoB Ha cpeAHEM ypoBHE. HacTHbIE ypaBHEHUS pErpPeCcCUU UMEIOT CIEAYIOUINI BU:

Yy Xps X Xy = by +byX +b, X2 + b3 X3 +...+ by Xm + &;

Y, X\ Xg e X =Dy + by X1 + 0%, +B3X3 +...+ By Xm + &

“*m

Vi x Kk, = Bo FOIXLHDB X2 4+ B g Xme + 4B X + &
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[Tpu mocTaHOBKE B 3TU YpaBHEHHs CPEIHUX 3HAYEHUI COOTBETCTBYIOIIUX (PAKTOPOB OHU MPUHUMAIOT BHJI MMAPHBIX YpaBHEHUU JIMHEHHOM perpeccuw, T. €.

NMECCM.:
yxl,xz,x3,....,xm — Bl + blxl’
yxz,xl,x3,. Xm = BZ +b2X2;

yxm,xl,xz,....,xm_l — Bm +mem.
rac

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

B, =hy +bl>_(1+b3>_(3 +..+ bm>_(m;

B, =by +by Xt +0y %2 +....4+ D1 Xm-1;

B ornnuune ot mapHOi perpeccuu, 4acTHbIE YpaBHEHUS PETPECCUN XapaKTepU3YIOT N30JIMPOBAHHOE BIIMsAHUE (pakTOpa Ha pe3ynbTar, n6o Apyrue GpakTopbl
3aKperieHbl Ha HEU3MEHHOM ypoBHE. D(PeKThl BAUSAHUSA ApyruX (HaKkTOPOB MPUCOSAUHEHBI B HUX K CBOOOJHOMY WIEHY YpaBHEHUS MHOXECTBEHHOH Perpeccuu.

OTO0 MO3BOJIAET HA OCHOBE YaCTHBIX ypaBHCHI/Iﬁ perpecCcum OonpeaAciIsaATh YaCTHbIE KO3(1)(1)I/II[I/I€HTLI 3JIAaCTUYHOCTH:
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X.
9y><i :bj ~ I ’
V1 X X e X g, X X

jt1r A

X

j+11 v *m — 3HaueHuUe

Y
rae b; — xoaddumuents: perpeccun i (akTopa Xij B ypPaBHEHMH MHOXECTBCHHOH perpeccuy; yx i! Xl’ XZ 1ent ’Xj—l’ X
pe3yIbTaTUBHOIO (haKTOpa, MOJIy4EHHOE U3 YACTHOTO YpaBHEHHs PErpecCUy IIPU JAHHOM 3HaueHuu (aKTopa Xx;j.
3agaua

1. CocraBbTe YacTHbIE YPaBHEHUS PEIPECCHH.
2. Ompenenure yacTHbIE KOAPPHUIMEHTH! 3TACTUYHOCTH U MPOPAHKUPYHTE (haKTOPBI IO CHJIE UX BO3JEHCTBUS HA PE3yJsbTaT.
JlabGoparopHasi pabora NeS.

Ol/;eHKa HaoedcHocmu pesyiomamoes MHOIHCECMBEHHO pezcpeccuu u Koppejayuu

[IpakTuyeckast 3Ha4MMOCTb YPaBHEHUSI MHOKECTBEHHOM PErpecCUr OLEHUBAETCS C TIOMOIIbIO NTOKA3aTeNsi MHOXKECTBEHHON KOPPEJSALUU U €ro KBaapara —
Koa¢duLneHTa 1eTepMUHALINN.

[Tokazarenb MHOXKECTBEHHOM KOPPEISIMY XapaKTepU3yeT TECHOTY CBSI3U paccMaTpUBAaeMOro Habopa GakTOpOB ¢ MCCIEAYEMBIM IPU3HAKOM, WIIH, HHAYE,
OLIEHHUBAET TECHOTY COBMECTHOIO BIUSHUS (PaKTOPOB Ha pe3yJIbTar.

HezaBucumo ot (opMbl CBSI3M NOKa3aTelb MHOKECTBEHHON KOPPENSIIIMA MOKET ObITh Hal/IeH KaK HHJEKC MHOKECTBEHHOW KOPPEISIIU:
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2 2 /| —
rac G — o6ma;1 AUCIIEPCHUA  PE3YIBTAaTUBHOI'O IIPHU3HAKA, Gocm — OCTAaTO4YHasd JUCIICPpCUA JId YPaBHCHUA y - f (X]_1 X2""lxm) ,

2V )

n

N

=1
o

[Tpu nmuHEHHON 3aBUCMMOCTH IIPU3HAKOB (POPMYIIa HHIEKCA KOPPEISIIMHA MOXKET OBITh TAKXKE MPEICTaBIICHA CIIEIYIOIUM BBIPAKECHHEM:

VX, Xy X Zﬁx YX;|

r

rae b Xj — CTaHJapTH30BaHHBIE KOO(QQHUIMEHTHI PETPECCHH; ' YX; — IAPHBIC KOO(POHUIHMEHTHI KOPPEIALMH PE3YIIbTATA C KaXKIbIM (PaKTOPOM.

dopmylia HHACKCA MHOKECTBEHHOW KOPPEIALMU ISl JIMHEMHOM pPErpeccHH MOJy4Ywia Ha3BaHWE JHMHENHOro KO3((HUIUEHTa MHOKeCTBEHHOM
KOpPPeJSIlUM, UK, YTO TO K€ CaMO€, COBOKYITHOI0 KO3(p(PHIIHEeHTAa KOPPeJALMH.

HNunexkc MHOXXecTBeHHOM Koppensiuu udMensercs oT 0 qo 1. Uem Ommke ero 3HadueHwe K 1, TeM TeCHee CBs3b Pe3yJbTaTUBHOTO MPU3HAKA CO BCEM
HaboOpoM uccienyeMbix GpakTopoB. BennunHa nHaeKkca MHOKECTBEHHON KOPPEIAINH O0JIbIIIE UM PaBHA MAaKCUMAJIBHOTO IMTAPHOTO MHJIEKCA KOPPEISIIUN:

R >R

Y% Xp . X yx; (max) J=1

[Ipu npaBuIbHOM BKJIHOYEHHH (PAKTOPOB B PErPECCHOHHBIN aHAIN3 BEITUYMHA MH/IEKCA MHOKECTBEHHOM KOppeNsiliMM OyAET CYyHIIECTBEHHO OTINYaThCS OT
MHJIEKCAa KOPPEJSILIUU TapHOW 3aBUCUMOCTH.

KO3(I)(I)I/II_II/ICHT (I/IH,Z[CKC) MHOKECTBEHHOM ACTCPMUHAIIUU PACCUYHUTBHIBACTCA KAK KBAa/ApaT HHJCKCA MHO>KECTBEHHOM KOppCsionuu:

2
VX Xg .. Xy
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CkoppeKkTupoBaHHbIi KO3D UIMEHT (MHICKC) MHOKECTBEHHOM JAETEPMHUHAIIMK COACPIKUT TOMPABKY HA YHCIIO CTEMEHEH CBOOOBI U PaCCUNUTHIBACTCS I10
dhopmyire:

RZ=1-(1-R%)._"=1_
n-m-1-
r7ie N — 9uciIo0 HAOMIOIeHUH; M — 9rciio GaKkTOPOB.
3HAYUMOCTh ypaBHEHHsI MHOXKECTBEHHON PErPECCHH B II€JIOM OIIEHMBAETCS C MOMOIIbI0 F-kputepus duiepa:
o R® n-m-1
Gpaxm. 1-R 2 m

Fonae: onipenensiercst npu 3aganaoM o (0,05; 0,01) u crenensx cBoboabt kK1 =m, k2 =n—m—1, (M — gucno napameTpoB npu (GaKTOPHBIX MEPEMEHHBIX B
YpaBHEHUU MHOXECTBEHHOMN PETPECCHN).

YacTHbll F-KpuTepHii OLIeHUBAET CTATUCTHYECKYIO 3HAYMMOCTh IIPUCYTCTBUS KaX10T0 U3 (PaKTOPOB B ypaBHEHUHU. B obmiem Bue, i (akTOpoB YaCTHBIN
F-xpurepuii onpenenuTes Kak:

2 2
F B Ryxl,...,xj,xm _Ryxj,...,xj_l,xj+1,...,xm . n-m-1
yacmX; 2
i
1- Ryxl,...,xj,xm 1

Fina6: 1015t wactHOro F-KpuTepust onpenessieTcs Npy 3aJaHHOM 0. U cTeneHsX cBodoael kK1 =1, k2 =n—-m — 1.

OI_[CHKa 3HAYUMOCTH KOE)(I)(I)I/II_II/ICHTOB YHUCTOU perpeccuun ¢ NOMOIIBIO t-KpI/ITCpI/ISI CTLIOI[CHTa CBOIUTCA K BBIYMUCJIICHHUIO 3HAYCHUA !

b;
tqbakm zm—bj = ij )
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r1e Mpi —CpexHss KBagpaTH4Has omuoka koddduiueHTa perpeccun bj, oHa MoxxeT OBITh OIpe/eNneHa 1o ciaeayromeil popmyie:

Oy - \/1_ Rixlxz...xm 1
! o, .\/1 R2 Jn-m-1,

X X1 X

2 2

Y¥X5.. Xy — MHOKECTBEHHBIH KOA((GUIIMEHT IeTEPMUHAIINN BCETO KOMILIEKCAa M (PaKTOPOB C pe3yabTaToOM; RX jX1-Xm  — KO3 (QUIUEHT JeTepMUHALNY JUIs

3aBHCUMOCTH (haKTOpa Xj CO BCeMH APYruMH (hakTOpaMy ypaBHEHUS MHOXKECTBEHHON PETPEecCHH.
tna6, OTIPEIEIIACTCS IIPH 3aJaHHOM 0, M CTEIIEHH CBOOOap K=n—m - 1.
3agaua

1. Paccuuraiite nuHeiiHOro Ko3((QUIMEHTa MHOKXECTBEHHON KOPPENSALMH M CHAEIAWTE BBIBOJA O TECHOTE CBA3M PE3yJIbTATUBHOIO IPU3HAKA CO BCEM
Ha0OpOM HcclieyeMbIX (PaKTOpPOB.

A

Paccuuraiite ko3 duIMEHT MHOKECTBEHHOH JIETEpPMHUHALINN U CclieaiTe BbIBOJI 00 OIIEHKE KayecTBa MOCTPOCHHON MOJIENH.

3. Paccunraiite Fyuom ¥ CpaBHATE MOJYYEHHOE 3HAYEHHE CO 3HAYCHHEM, pAacCUMTaHHbIM ¢ nomousio ¢yskuun JIMHEUH. Onpenenure Frag, mpu
3a7aHHOM ypoBHe 3Hauumocty o = 0,05. CpaBHuTE NONy4YeHHbIE 3HAYEHUS F o0 M Fpam, CIETANTE BBIBOJ O CYIIECTBEHHOCTH CBS3H.

4. Omnpenemute tpumm U tasn TPU 3a71aHHOM ypoBHE 3HauMMocTH o = 0,05 CpaBHHMTE NOITyYEeHHBIE 3HAYECHUS W CHAENANTE BBIBOJ O CTaTHCTUYECKOM
3HAYUMOCTH [TAPAMETPOB PETPECCHUH.

KoHTposbHbIE BONIPOCHI:

1. Yro moHuMaeTcs noj JMHENHOW MHOKECTBEHHOU perpeccuen?

2. Kakue 3agaun penmiarorces py NOCTPOEHUN YPAaBHEHUS PErpeccuu’?

3. Kakue TpeboBanus NpeabsaBiIsioTCs K (hakTopaM, BKIIOYAaeMbIM B ypaBHEHHUE perpeccuu’?

4. Yto moHMMAaeTCs MOJ] KOJUTMHEAPHOCTHIO U MYJIbTHKOJUTHHEAPHOCTHIO (DaKTOPOB?
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5. Kak nposepsiercs Haluuue KOJUIMHEAPHOCTU U MYJIbTUKOJUIMHEAPHOCTH ?

6. Kakoit BuJ1 uMeeT cucteMa HOpMaJIbHBIX YPaBHEHUN METO/]a HAMMEHBIINX KBAIPaTOB B ClIydae JIMHEUHON perpeccuu?
7. o xakoit popmyre BBIYUCISICTCS MHACKC MHOKECTBEHHON KOPPEIInn?

8. Kak BBIYMCIIAOTCS MHAEKC MHOKECTBEHHOHN AETEPMHUHALIMN U CKOPPEKTUPOBAHHbBIN MHIAEKC MHOKECTBEHHOM 1I€TEpMUHALIN ]
9. Uto o3HayaeT HU3KOE 3HaUeHUE K03 uIMenTa (MHIeKca) MHOKECTBEHHON KOppesiuu?

10. Kak mpoBepsieTcsi 3HaUMMOCTh YPaBHEHHS PErPEeCCUU U OTAETbHBIX KO3 PHUIIHEHTOB?

11. Kak cTposiTcsl 4acTHbIE ypaBHEHHUS perpeccun?

12. Kak BBIYHCISIOTCS CPEAHUE YaCTHBIE KOA(P(UIIMEHTHI 3TaCTHIHOCTH?

13. Yto Takoe craHaapTU3NpPOBaHHbIEC IEPEMEHHBIE?

14. Kakoit Bua nMeeT ypaBHEHHE TUHEHHON perpeccuu B CTaHIapTU3UPOBAHHOM MaciiTabe?

15. Yro noHnMaeTcs ol FOMOCKEIACTUYHOCTBIO?

16. Kak IMPOBEPACTCA TUIIOTE3a O TOMOCKCAACTUIHOCTH psaa OCTaTKOB?

MNOCTPOEHUE PETPECCUOHHBIX MOJIEJIEA C ®UKTUBHBIMU MEPEMEHHBIMU
B perpeccnoHHbIX MOJENSIX B KauyecTBE OOBACHSAIOIIMX MEPEMEHHBIX YacTO MPUXOJUTCS UCIOJIb30BaTh HE TOJIBKO KOJIMYECTBEHHBIE (OIpenaessieMble
YHCIIEHHO), HO M KaueCTBEHHbIE NTepeMeHHble. Hanpumep, cripoc Ha Kakoe-In60 01aro MOXKeT ONpeienaThesl KaK KOJTNYeCTBEHHBIMU IEPEMEHHBIMH (1IeHa IaHHOTO
Osara), Tak U Ka4eCTBEHHBIMU (BKYChI oTpeduTeneii). KauecTBeHHbIE MOKa3aTeNn B YUCICHHOM BHJI€ MIPEJCTaBUTh HENb3sd. Bo3HuKaeT npoliema oTpakeHus B
MOJIETH BIIMSHUS TAKUX MIEPEMEHHBIX HA UCCIIENYEMYIO BEINUUHY.
OOBIYHO B MOJENAX BIMSHHE KaueCTBEHHOro (akTopa BbIpaxkaeTcs B BHUAE (PUKTUBHOM (MCKYCCTBEHHOM) MEpEMEHHOM, KOTopas OTpa)aeT JIBa
MIPOTHBOIOJIOKHBIX COCTOSIHUS KaueCTBEHHOTO (akTopa. B 3ToM ciydae puKTUBHAS TepeMeHHast MOJKET BBIpaXKaTbCsl B IBOMYHOM popme:

D- 0, bakTop He AEeUCTBYET;

1, pakrop neicTByer.
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[Tepemennas D naszwiBaeTcs ¢huxmusnoi (uckyccmeennotl, 060uunotl) nepemennoi (UHOUKamopom).
Perpeccuonnble Mojenu, CcoAepXallyde JHNIb KadeCTBEHHBbIC OOBSCHSIOMINE TIEepPeMEHHBIC, HA3bIBAIOTCS MOOeNIMU OUCHEPCUOHHO20 AMHANU3A

(ANOVA-Moensamn).
Hanpumep, mycts Y — HadanbHast 3apaboTHast IU1aTa.

D= O, CCJIU IIPCTCHACHT HC UMCCT BBICHICTO O6p330BaHI/IFI;

1, ecniu ipeTEeHACHT UMEET BhICIIee 00pa30BAHHUE.
Torna 3aBUCUMOCTb MO>XHO BbIPa3uTb MOJCJIbIO napHoﬁ perpeccuun:
Y=0,+/D+¢.

OueBugHO,

MY [D=0)=p,+7-0=p;
MY |D=D)=p,+y-1=p5y+7.

Kosdpdumuent By ompemenser cpeiHion HauambHYIO 3apabOTHYIO IUIATY IPH OTCYTCTBHH BBICIIErO 00pa3oBaus. Kod(hGuimeHT 7 ykassBaeT, Ha
KaKyl0 BEJIIMYMHY OTJIMYAIOTCS CpEeJHUE HaudajbHble 3apaOOTHBIEC IJIaThl MPU HAJIWYMM U MPU OTCYTCTBMM BBICHIETr0 oOpa3oBaHMs y mpereHaeHTa. [Iposepss

CTaTMYECKYI0 3HAYMMOCTh KO3(QQUIMEHTa ) ¢ MOMOUIbI0 t-CTaTUCTUKH, JTUOO 3HAUYMMOCTh KO3(p(dUIIMEHTa AeTepMHHALUU Rz win F-cratuctuky, MOXHO
OTIPEIENUTh, BIUAET WM HET HAJIMYKE BhICIIEr0 00pa30BaHUs Ha HAYAJIbHYIO 3apaO0THYIO IJIaTy.
Mogenu, B KOTOPBIX OOBSICHSAIOLIME IEPEMEHHBIE HOCST KaK KOJMYECTBEHHBIN, TaK U KaUeCTBEHHBIH XapaKTep, Ha3bIBAIOTCS MOOeNAMU KOBAPUAYUOHHO2O
ananuza (ANCOVA-Monensmu).
Cy1ecTByeT HECKOIBKO Pa3HOBUIHOCTEN MOJIENIEN KOBapHALIMOHHOTO aHAIN3a.
1. Mopenu KOBapHALMOHHOI0 AHAJIN3A NIPU HAJINYMH Y GUKTHBHOI NepeMeHHOM ABYX aJbTePHATHB.
PaccmoTpuM npocTelinyro MOJENb ¢ OJHOM KOJUYECTBEHHOM U OJIHOM Ka4eCTBEHHOM EpEMEHHBIMHU, UMEIOILYIO 1Ba AJIbTEPHATUBHBIX COCTOSHUS:

Y=05+BX+D+e.
[TycTs, Hanpumep, Y — 3apaboTHAs 11aTa COTPYAHUKA (GUPMBI, X — CTaX COTPYIHHKA, D — 1mon coTpyaHuka, T.e.
0, ecit COTPYIHUK-KCHIITHA;

1, ecu COTPYTHUK-MY>KUHHA.

Torma oxxumaeMoe 3HaYCHHUE 38.p3.6OTHOI71 IJIaThl COTPYAHUKOB IIPH X TOJaX TPYAOBOI'O CTAXKa 6y,Z[CTI
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M(Y X, D=0)=fo+ B
M(Y |x, D=1)= By + pix+y =(Bo +7)+ BiX

3apaboTHas 1U1aTa B JAHHOM cllydyae SBJsieTCs TMHEHON (QyHKIUEH OT cTaxka paboThI.

[Tpu cocraBiaeHun Mozeneit ¢ GUKTUBHBIMU NMEPEMEHHBIMH HEOOXOAMMO PYKOBOACTBOBATHCA CICIYIOIIUM NPABULOM MOOETUPOBAHUS: €CITH KaueCTBeHHAs
nepeMeHHass uMeeT K allbTepHATUBHBIX 3HAYCHHUH, TO MPU MoAeIupoBaHuu ucrnonbdyercs (K — 1) GpukTUBHBIX mepeMeHHbIX. TakuM 00pa3oM, eciu MepeMeHHas
MMeeT JIBa albTePHATUBHBIX 3HAYCHUSI (HAIIPUMEDP, 110JI), TO B MOJIEIb MOKHO BBECTH TOJIBKO OJHY (DUKTUBHYIO IEPEMEHHYIO.

Ecnu He cienoBaTh JaHHOMY MpaBUITY, TO MPU MOJEIMPOBAHUH HCCIEAOBATENb MOMNAIAeT B CUTYAI[MI0 COBEPUICHHONW MYJIbTUKOJUIMHEAPHOCTH WIIU TaK
HA3BIBAEMYIO JI08YUIKY (DUKMUBHOU NePeMEeHHOLI.

3HayeHNe Ka4eCTBEHHOH NePEeMEHHOH, I KoToporo npuHumaercs D = 0, Ha3bIBaeTCs 6a306bim WIN cpasHumenvhbim. Bei0op 6a30BOro 3HaueHUs 0OBIYHO
TUKTYETCS UEJISIMU UCCIIEI0BAaHUS, HO MOKET OBbITh U ITPOU3BOJIbHBIM.

Koa¢pdumment ) B monenn mHOTAA Ha3bIBACTCS Oupghepenyuanrbrvim Kodghduyuenmom c60600H020 uiena, TaK KaK OH ITOKa3bIBAET, HA KAKYIO BEJINYNHY
OTJIMYAETCS CBOOOIHBIN YiICH MOAEIH IPY 3HAYCHUH (PUKTHUBHOM IIEPEMEHHOM, paBHOM €JMHHIIE, OT CBOOOHOTO WICHAa MOAEITH Ipy 0a30BOM 3HAYEHUH (PUKTUBHOMN
IIEPEMEHHOM.

2. Mogaesn KOBAPHAIMOHHOT0 AHAJIN3A MPU HAJIMYNH Y Ka4eCTBEHHBbIX NlepeMeHHbIX 0oJiee IBYX aJ1bTEePHATHB.

Paccmotpum monens ¢ AByMsi OOBSICHAIOMIMMH TEPEMEHHBIMU, OJHA U3 KOTOPBIX KOJWYECTBEHHAs, a JIpyras — KauecTBeHHas. [IpuueM kauecTBeHHas
MepeMeHHas UMeeT TpU albTepHATUBBL. Hampumep, pacxo/ibl Ha cofepkaHue pebeHKa MOTYT OBITh CBSI3aHBI C JOXOJaMH TOMOXO3SIIICTBA U BO3PACTOM peOeHKa:
JIOIIKOJIbHBIN, MIIQIINN IIKOJBHBIA M CTapIIMM IIKOJbHBIM. Tak Kak KayeCTBEHHAs IEpPEMEHHas WMEET TPU albTEPHATHUBBI, TO MO OOIIEMY MPaBUITY
MOJICJIMPOBAHUS HEOOXOUMO HCTIONB30BaTh JIB€ (PUKTUBHBIC TIepeMeHHbIe. TakuM 00pa3oM, MOJEIIb MOXKET OBITh MPEACTaBICHA B BUIE:

Y =L+ BX+nD +y,D, + ¢,
rae Y — pacXosl, X — TIOXObI TOMOXO3SICTB.
_ |0, ecam HOIIKOIBHUK;

D, =
1
1, B IpOTHUBOMOJIOKHOM CITyJae.
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D 0, €CJIM JOIIKOJBbHUK NI MJ'IaI[H_II/Iﬁ IITKOJIbHUK

21,8 IPOTHBOTIOJIOKHOM CITy4dae.

O06pa3yroTcs crneayromume 3aBUCHMOCTH:

1. Cpeanuii pacxosa Ha AOIIKOJIbHUKA:

M(Y D, =0, D, =0) =S + Bix. (1)
2. Cpennuil pacxoa Ha MIIQJIIIETO IKOJIbHUKA!
M(Y | D, =1 D, =0) =(5 +71) + Bix. )

3. CpenHuii pacxo/1 Ha CTapIIero MKOJIbHUKA:

MY |Dy, =1 D, =0 =(8y +11+72)+ B (3)

3nech Y1, Y2 — nuddepeHnuanbable cBOOOIHbIE WieHbl. ba30BbIM 3HAU€HHEM KAaueCTBEHHOW NMEPEMEHHOM SIBISETCS 3HAUE€HHE «IOIMKOJIbHUK». [locie
BbIUKcIeHUs Kodd¢uuueHToB ypaBHeHuil perpeccun (1) — (3) ompenensiercs cTatucTudeckass 3HAUMMOCTh KOI(POUIIMEHTOB YiM Y, Ha OCHOBE OOBIYHOU
t-craTuCTUKM.

Ecmu KOS(i)(l)I/IHI/ICHTBI Y1 U Y2 OKA3bIBAKOTCA CTATUCTUUYCCKHM HE3HAUYUMBIMU, TO MOXHO CACIATHL BBIBOA, YTO BO3pacCT pe6eHKa HC OKa3bIBAaCT BJIMAHUSA Ha
pacxopbl 1o €ro COACPKaHUIO.

3. Perpeccnﬂ C OJIHOI KOJMYECTBEHHOH U ABYMSA KAYE€CTBCHHBIMH NNIEPEMECHHBIMU.
Texnuka CI)I/IKTI/IBHLIX MNEPEMCHHBIX MOKET OBITh pacnpocCTpaHCHa Ha MPOU3BOJIBHOC YHCIIO KAaYCCTBCHHBIX (baKTOpOB. PaCCMOTpI/IM CUTyallUlO C OBYM:
KauCCTBCHHBIMU IICPEMCHHBIMU.

ITycts Y —3apaboTHas miaTta COTpYAHUKOB (PUPMBI, X — cTax paboTel, D1 — Hamuuue Beiciiero oopazoBanus, Dy — mon coTpyaHuka:

5 0, eci COTpyTHHUK-KEHIINHA,;
111, ecrmt coTpynunk-MyxumHa.
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0, ecniit HET BBICIIIETO 0OPA30BAHI;

2 1,8 MIPOTHUBOIIOJIOKHOM CITy4ae.
Taxum 00pa3oM, MOIYYUM CIEAYIOIIYIO MOAET:
Y =L+ X+ 7Dy +7,D, +¢.
N3 3T0i1 MOAENH BBIBOIATCA CIEIYIOIINE PETPECCHOHHBIE MOJICIIN:

1. Cpennsist 3apruiata )eHIIUHbBI 0€3 BHICIIET0 00pa30BaHMs:
M(Y | D, =0, D, =0) = S, + B X

2. CpenHsis 3apruiaTa >KEHIIUHBI C BBICIIUM 00pa30BaHUEM:

M( |D,=0,D, =) =(5 +7,)+ X

3. Cpennsis 3apmiata y My »K4YUHBI 6€3 BBICIIEr0 00pa30BaHus:
M(Y | D, =1, D, =0) = (5 +71) + Bix.

4. CpeﬂHﬂﬂ 3ap1uiaTta MYXYUHBI C BBICIIIUM 06pa30BaHI/IeM:
M(Y | D, =1, D, =) = (S +71+72) + B

O4eBHIHO, YTO BCE PETPECCUM OTIIMYAIOTCS TOJIBKO CBOOOIHBIMU UieHaMH. JlabHelee onpeaeeHne CTaTHCTUYECKON 3HaUMMOCTH KO3 (PUIIMEHTOB Y1 U
Y2 TIO3BOJISIET YOEIUTHCS, BIMSIIOT JIM 00pa3oBaHME U MOJ COTPYAHHUKA Ha €ro 3apaboTHYIO IJIaTy.

3agaua 1

Hccnenyercs 3aBUCHMOCTE MEXKIY 3apabOTHOM ruiatoil pabodero 3a mecsl y ($), x - Bospactom pabodero (JieT) u GUKTHBHOU repeMenHoi D — mos paGoyero.
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Ne n/m |3apabGoTHasi Bospacrt Ioa,
aTa 3a Mecsijpadouero X M/K
y ($) (s1er)
1 300 29 XK
2 400 40 M
3 300 36 K
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 K
16 220 30 M
17 320 40 M
18 390 40 M
19 360 38 XK
20 260 29 M

1. Heo0x0auMo MOCTPOUTH MOJETb Y = bo + le +D ¢ ¢uxTHBHOM nepeMeHHOl D, KoTOpas npuHUMaeT aBa 3Ha4eHus: | - ecru mos pabovero My»cKow;

0 - ecimu 110JT JKEHCKHI.

2. TIpoBepHTh CTATUCTHUYECKYIO 3HAYUMOCTh K03 punreHToB. Caenarb BEIBOIBI.
3amaua 2
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Ha npennpusitun ucnomns3yrores ctanku Tpex pupM (A, B, C). Mccnenyercs HanexXHOCTh CTaHKOB. [Ipu 3TOM yuuThIBaeTCs BO3pacT CTaHKa (X, MeC.) U BpeMst

6e3aBapuiiHOl paboThI /10 nocneaHeil moiaoMku (Y, yac). Berbopka u3 40 cTaHKOB /1aja pe3ysbTaThl, IPeICTaBICHHbIE B TAOIHIIE.

No Bospact |Bpewms pabotel  |®Pupma -
U3MEpEHUsl |CTaHKa B |cTaHKa 0e3 IIPOU3BOUTEN
Mecslax |peMOHTa B yacax (b

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

=

OmneHuTe ypaBHEHHE perpeccuu 0e3 ydeTa pa3inius CTAHKOB PAa3HBIX (QUPM.

2. OueHHUTh ypaBHEHUE PErpeccuy, YUUTHIBAIOLIEE pa3nune KauecTBa pa3HbIX pupm (F-kpurepuii @umepa, t-kpurepuii CTbIoZIeHTa, CKOPPEKTUPOBAHHBIN

KO3 (HULUEHT 1eTepMHUHALINN ).
CpaBHUTE Ka4eCTBO MOCTPOEHHBIX MOJEIIEH.

o s w

MNOCTPOEHUE MOJEJIX HEJJMHEMHOM MAPHOM PETPECCHHU

[TocTpouTh KOPPEIAUMOHHOE M0JI€ U HAHECTH Ha HETo rpapuku QyHKIUH.
CraenaTb BBIBOJbI O HEOOXOAUMOCTH MCIIOJIb30BaHNS (DUKTUBHBIX IEPEMEHHBIX B 9TOM Cllydae.

Henuneiinpie perpeccuu AenaTcst Ha JBa KJacca: PErpecCcrud, HETWHEHWHBIE OTHOCHUTEIHHO BKIIOYCHHBIX B aHAN3 OOBSCHSAIONINX IEPEMEHHBIX, HO

JIMHEHBIE 110 OLCHUMBACMBbIM IIapaMETpaM, U PETPECCUH, HEJTUHEHHEIC 110 OIICHUBACMbIM ITapaMETpaM.

[Ipumeps! perpeccuil, HETMHEHHBIX MO OOBSICHSIOMIUM EPEMEHHBIM, HO JINHEWHBIX IO OIICHUBAEMbIM MapaMeTpaM:

2 3 .
— IIOJINHOMBI Pa3HBIX CTENEHEN Yy =a+ le + b2X + b3X T&,

46



b
— PaBHOCTOPOHHSIS TUNIEpOOIIa Yx=a+ ; té .

IIpumepsl perpeccuii, HETUHEHHBIX 110 OLICHUBAEMBIM I1apAMETPaM:

b
—crenennas Yy =a-X - &

X
— [IOKa3aTcJIbHas1 yX =a- b & ;

a+bx.g.

Haub6onee yacto MPUMCHAIOTCH CICAYHOIINC HEIUHCEHHEIC MOJCIN perpeccnﬁ:

— HKCroHeHIManbHas Yx — €

b
runepOoIbl — yx=a+ ; :

2
mapaGomer — Yy —a~+ bx+cx ;

X
MoKa3aTeabHOU (QYHKIIUU Yx = a-b ;

b
CTETIEHHOM (QYHKIIUH — Yy =a-X" 4 ap.

JlabopaTopnasi padora Nel.
Buiuucnenue koagghuyuenmoes ypasnenus HenuHenHou peepeccuu
[TocTpoeHNIO HENMMHENHBIX PETPECCUOHHBIX MOJIENEH PEAIIECTBYET MPOLEAYpa JIMHEAPU3ALUN [TEPEMEHHBIX.

Jluneapuszayus — (ot nat. linearis — nuHeiHbII), OAMH W3 METOJOB MPHUOIMKEHHOTO MPEICTABICHHS 3aMKHYTBIX HEJIMHEWHBIX CHUCTEM, MPH KOTOPOM
HCCJIEIOBAHUE HEJTMHEMHOM CUCTEMBI 3aMEHSAETCS] AHATTM30M JIMHEMHON CUCTEMBI, B HEKOTOPOM CMBICJIE SKBUBAJIECHTHOW UCXOJHOM. MEeTObI TMHEapu3allui UMEIOT
OTPaHUYEHHBIA XapakTep, T. €. DKBUBAJCHTHOCTh HMCXOJHOW HEIWHEHHOW CHCTeMbl U €€ JIMHEWHOro MPHOIMKEHUS COXPAaHSETCS UMb JJIs OrpaHUYCHHBIX
MMPOCTPAHCTBEHHBIX MJIM BPEMEHHBIX MACIITa00B CHCTEMBI, JIMOO ISl OTIPEIETICHHBIX MPOIIECCOB, MPUYEM, €CITH CUCTEMA TIEPEXOIUT C OAHOTO peKuMa paboThI Ha
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IPYro, TO CIIEAyeT W3MEHUTh M €€ JIMHeapu3WpPOBAaHHYIO MOCNib. [IpuMeHss JuHeapu3aIyio, MOXKHO BBIACHHTh MHOTHE KAauyeCTBEHHBIE M OCOOEHHO
KOJIMUECTBEHHBIE CBOMCTBA HETUHENHON CUCTEMEL.

Jlyis HeMMHENHBIX YpaBHEHHUI perpeccuu, NPUBOAUMBIX K JUHEHHBIM C MOMOUIBIO Mpeodpa3oBanus (X, Y) — (x’, y’), cucreMa HOpMaJbHBIX ypaBHEHUU
UMeeT BUJIL:

na+ bz X = Z Y,
ORI
B Ipe0o0pa30BaHHBIX IEPEMEHHBIX X, V.

Koaddurment b mpu pakropHOit mepeMeHHON X UMEET CIIEAYIOIIYI0 HHTEPIPETAIIMIO: OH MOKA3bIBACT, HA CKOJIBKO U3MEHUTCS B CPEAHEM BEIIUUUHA Y MTPU
M3MeHeHUH (akTopa X Ha 1 eIUHHUIlY U3MEpPEHUSI.

T'unepbonuueckas pezpeccus. Yx=a+—

>

1 1 1
Jluneapusytomiee npeoOpa3oBaHue: X :;’

Torna
na-+ bZ% = Zy,

1 1 1
a2;+bzx—2 = Zy;.
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y 1
ny 2NNy
a=izy—lbzl’ b= le lez
n n 4= x nzxz—(zx)z'

. ea+bx
IKcnoneHyuanvHas pecpeccust. yx - .

Jluneapusyroiee mpeoOpazoBaHue: XI =X y =In y.
1 1 - anln y—ZxZIny
azﬁzmy_ﬁbzx’ b= nZ:xz—(Zx)2

b
Cmenennas QyHKkyus: yx =a- X",

Jlureapusyromee npeobpazopanue: X = Inx;y =iny.

~ nZ(In X-Iny) —Zln xZIn y

1 1
Ina=HZ:In y—;bZ'” x b= nZ(In X)2—(ZIn X)?

Hepexoz[ K IIapaMeTpy a ypaBHCHMU A CTEIEHHOM 3aBUCHUMOCTH NPOU3BOJAT C IIOMOIIBIO TOTCHIIUPOBAHUA 10 (I)opMyne:

a

_ X
Tokazamenvras pynkyus: Yx = a-b .

JInneapusyromee npeobpazosanme: X = X; Y = In y.

N x-lny—>» x» Iny
Ina:%Zln y_%mbzx, Inb = anxz_(zz‘,%

Ina
e .
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[Tepexop k mapameTpaM ypaBHEHHS MIOKa3aTeIbHOM 3aBUCMMOCTH (8, D) mpousBoasT no dpopmynam:

Jocapupmuueckan Gynxyus: Yx = a+ blnx.

JIuneapusytomee npeodpazoanne: X =IMNX;y =Y.

%Zy—%bZln x, b

a

Ina Inb
a=e “-b=e"

- nZInx- y—ZIn ny

Y ()7 - I’

3amaua

Jl1ia onpe/iesieHrs 3aBUCUMOCTH MEX]TYy pOKIaeMOCThi0 B Poccuu (mepeMenHas Y u3mepsieMasi B ThIC. 4ell.) U CpeiHel 3apaboTHOI miaToii (mepeMeHHas X,

u3MepscmMad B py'6) ObLIH MMPOBCACHBI UCCIICAOBAHUA, PE3YIIbTATBI KOTOPBIX IIPEACTABIICHBI B Ta6J'II/II_IC 1.

'ogst Poxnaemocts B Cpennsist 3apaboTHast
TBIC. YelL. Y iara, pyo. B Mec. X
2014 886,9 2290,1
2015 928,6 3078,4
2016 998,1 3947,2
2017 1050,6 5170,4
2018 1074,3 6410,4
2019 1036,9 8023,2

Jlist XapaKTepUCTUKY 3aBUCUMOCTH ¥ OT X PaCCUMTATh MapaMeTphl CISAYIOMNX (YHKIUIL:

— PaBHOCTOPOHHEH TUITEPOOJIHI;
- CTENEeHHOH PyHKINH;
- TIOKa3aTeIbHON (YHKIIUH.

Penienue.

Tabauua 1.
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1. VpaBHeHUE paBHOCTOPOHHEW THIIEPOOITHI yx=a+ ; JINHEAPU3YETCS X = ;’ y =Y , TOT1a yx =a+bx .

2. Jlns pacueTa UCIOIb3yeM JAaHHbIEC TaOIHIIbI 2.

I'o ' ' "\2
bl : ¢ X y-X (x) y2

201 886,9
4

201 928,6
5

201 998,1
6

201 1050,6
7

201 1074,3
8

201 1036,9
9

Hto
ro

Cpe

JIHEE
3HAUYCHHUE
O
O_2

3HaveHMsI apaMeTPOB PErPeccHu a U b paccunThIBaeM MO GOpMyIam:



b_;_y'; — —
af- -a=y-Db-x

3. 3anuimTe NOIYy4EeHHOE YPaBHEHUE PETPECCUM.
4. C moMo1ib JTMHEAPU3YIOMINX IPeoOpa3oBaHUi MOCTPONUTE YpaBHEHHE PETPECCHH ISl CTETICHHOM U MTOKa3aTeIbHOU (yHKITUH.

JlabGopaTopHasi padora Ne2.
Buviuucnenue unoexca koppensayuu u cpeonell ouubKy annpoxKcumayuu

TecHOTY CBSA3M U3y4aeMbIX SIBJICHUN B HEJIMHEWHBIX PErPECCUSX OLICHHBAET MH/AEKC KOPPeIs MU, KOTOPBIA BEIYUCISAETCS 110 GopMyJie:

Z(y Jx)?
Z(y R e

Cpeanss omudKa annpoKCUMAIUM - CPEHEE OTKIOHEHNUE PACUETHBIX 3HAYEHUN OT (PaKTUUECKHX:

A-isa_lyy=yl
A_nZA nz‘ ; 100%

JlommycTHMBIH Tpesies 3HAYCHHMA A - e Goree 8 - 10%.

3amaua

1. PaccuuTaTh HHAECKC KOPPEISALUHN U CPEAHIO0 OMIMOKY allpOKCUMALIUU JUTs HEeIMHEHHbBIX perpeccuii Jlabopatophoii Nel.

2. OrmpenenuTs 0 KAKOMY YPaBHEHHUIO PETPECCHH MOTydeHa HanOOJIbIIIast OIlEHKA TECHOTHI CBS3H.
3. Cnenatb BBIBOBI.
JlabopaTopnasi padora Ne3.

Oyenka 3navumocmu ypasneHusi peepeccuu ¢ nomowpvio F-kpumepus @uwepa
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Z(?—V)z )
m Pxy nN—m-1

F = = .
Gaxm N
(y-9)> 1-p; m
n-m-1
3amaua

Onpenenum F-xpurepuit Guinepa i ypaBHEHUN NapHON HETMHENHHON perpeccui, nojayueHHsIx B JlabopaTopHoii padote Nel.
Pemenue.
1. Paccumntaiite Fyun 1 CPaBHUTE IOJIyYEHHOE 3HAYCHUE CO 3HAYEHUEM, Fro6, IPH 331aHHOM YPOBHE 3HAYMMOCTH OL = 0,05.
2. CnenaiiTe BBIBOJIBI O CYIIECTBEHHOCTH CBS3H.
JlabGoparopHasi pabora Ne4.
Pacuem cpednux xoagpgpuyuenmos anacmuunocmu

B 3KOHOMHYECKUX HCCIICOBAHUSIX IIMPOKOE MPUMEHEHHE HAXOJUT TaKOW TOKa3arelb, KaK CPEIHHN KOA(PQPHUIIMEHT 3TaCTUYHOCTH, BBIYUCIISIEMBIH TI0
bopmyre:

J— ' X
=1 (x)=

Cpennuil K0o9QQUIUEHT >TaCTUYHOCTH O MOKA3bIBAET, HA CKOJILKO MPOLEHTOB B CPEJHEM 110 COBOKYIHOCTH M3MEHMTCS PE3yJbTaT ¥ OT CBOEH cpenHeit
BEJIMYMHBI PU U3MeHEeHUH pakTopa x Ha 1 % OT CBOEro cpeHero 3HauYeHusl.

3agaua

[To rpynme mpeAmpusATHIA, MPOU3BOASIINX OTHOPOJHYIO TPOMYKIIMIO, U3BECTHO, KaK 3aBUCHUT CEOECTOMMOCTHh E€IWHUIBI MPOIAYKIUU Y OT (HaKkToOpoB,
MIPUBEICHHBIX B Ta0. 3.
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Tab6muna 3.

[Ipusnak -dakrop VYpaBHeHue MapHO Cpennee 3HaYeHUE
perpeccun dakropa
O6bem A 58,74 X, = 2,64
POM3BOICTBA, MITH PYO0., X1 Y, = 0,62 + X
NnToBas LeHa 3a 1 T ~ 1,6281 Y. —
Onosas i J, =1175-, X, =1503
SHEPTOHOCUTENS, MJH. PYyO., 2
X2
01 MPHOBLIH, ~ v
Aon P §, =14,87-1,016% X, = 26,3
U3BIMAaEMON  TOCYIapCTBOM, 3
%, X3
1. Onpenenuts ¢ MOMOMIBIO CPETHIX KOI(DDUITMEHTOB 3JACTUIHOCTH CHITY BIMSIHHS KaXI0T0 (pakTopa Ha pe3yibTar.
2. PamxupoBath (haKTOpHI 1O CUIIE BIUSHUS.
Pemenue.
06 B4
1. Jlnsa ypaBHEHHS pPaBHOCTOPOHHEMN IHIIEPOOIIBI Yy, =Ui02+ x

b Xy —-b

_2. — = -
X, a+b/x, ax +b-

5yx1 = f(Xl)é =—
y

2. Paccunraiite cpeaaue k03O PHUIMEHTHI 3JIaCTHYHOCTH TS CTENIEHHOW U moka3aTenbHou Gyukimid (ITpunoxenue 4).

BPEMEHHDIE PA/Ibl

COBOKYMHOCTb YIOPSIOUEHHBIX BO BpPEMEHH HAOII0I€HUI HEKOTOPOT'0 M0KA3aTellsl Ha3bIBAIOT 8PEMEHHbIM PAOOM.
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Psin HaGmoneHuid 3a 3HAYCHUSIME OTPEACIICHHOTO MMOKA3aTellsl, YIOPSIOUYCHHBIH B 3aBUCHMOCTH OT BO3PACTAIOIINX WM yOBIBAIOUIMX 3HAYCHUH PYTroro
MTOKAa3aTelsl, Ha3bIBAIOT OUHAMUUECKUM PSOOM, BDEMEHHBIM PSAOOM, PAOOM OUHAMUKUL.

OTtaenbHbIe HAOIOIEHUSI BPEMEHHOT'O PsiJia Ha3bIBAIOTCS YPOGHAMU ITOTO Psijia.
JlabGoparopHas padora Nel
Buvisgnenue aHomanbHuIX YposHel 8peMeHHbIX 008

ypOBHI/I BPEMCHHLIX psAAO0B MOI'YT UMCTh dHOMAJIbHBIC 3HAYCHH. ITosiBiIeHUE TaKUX 3HAYEHHH MOJKET OBITh BBI3BAHO OLIMOKaMU Ipu c60pe, 3aI1nucCu HJIn
nepeaaduc I/IH(l)OpMaIlI/II/I — 3TO OIMOKU TEXHUYECKOTO nopsijaka, ujiin omOKu IepBOro poaa. OI[HaKO AHOMAJIBHBIC 3HAYCHUA MOT'YT OTpaKaThb pCaJIbHBIC ITPOLECCHI,
HaIllpuMEp CKA4YOK A0JIIapa WJIN MaJACHUC KypCa HCHHBIX 6yMar n T.A., TAKUC aHOMAJBbHBIC 3HAYCHHA OTHOCAT K oIIMOKaM BTOPOI'o poJga, OHU HE IOJJICIKAT
YCTPAHCHUIO. I[J'ISI BBISIBJICHHS aHOMAJIbHBIX ypOBHeﬁ BPCMCHHBLIX PAAOB MOKHO HMCIIOJIB30BATH Memoo HPGMHLZ.

[TycTb nMeeTcst BpeMEHHOM P

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

Meton UpBuHa npeanogaraeT UCHOIb30BAHUE CIEAYIOIIEH (OPMYIIbL:

:|yt_yt—1|, t:__

o

A

l—\

y

e Oy =\Y —Y
PacueTHBIE 3HAUEHUS 12113’”_"CpaBHI/IBaI’0TCH C Ta6J'II/ILIHBIMI/I 3HAYCHUAMU KPUTCPUA I/IpBI/IHa /Ia, cClIn KaKOC'J'H/I6O N3 HHUX OKAa3bIBACTCA 60.]'[]5]_]_[6

TaBIHYHOTO, TO COOTBETCTBYIOIIEE 3HAUCHHE Yt YPOBHS DA CUMTACTCS AHOMANBHBIM. 3HaueHus Kpurtepus Mpsuxa ams yposus suaunmmoctu o = 0,05
IpUBE/IEHBI B TAOIHUIIE.

n 2 3 10 20 30 50 1
00
2,8 2,3 1,5 1,3 1,2 1,1 1,

o
D
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L | | | | | o0 |

[Tocrne BBISBICHHS aHOMAJIBHBIX YPOBHEH HEOOXOAMMO ONPEISIIUTh MPUYUHBI X BOSHUKHOBEHUS. ECIIM OHU BBI3BaHBI OMMOKAMH TEXHUYECKOTO TOPSIIKA,
TO OHU YCTPAHSIIOTCS JIMOO 3aMEHOI aHOMAJbHBIX YPOBHEH COOTBETCTBYIOIIMMHU 3HAYEHHUSIMH 10 KPUBOM, allPOKCUMHUPYIOLIEH BPEMEHHOU psj, Tu00 3aMeHOi
YpOBHEH cpenHelt aprudMeTHIecKOr IBYX COCEAHUX YPOBHEH psia.

OI_HI/I6KI/I, BO3HHUKAOIMUC N3-3a BOSI[CﬁCTBHH (I)aKTOpOB, UMCIOIIUX 0O0BEKTUBHBIN XapaKkTep, YCTpaHCHUIO HE IMOAJIC)KaT.

3agaua
BpemenHoii psa 3anaH B Tabau4HOM GopMe.
1 y, 3 4 9 g 1 & g 1
0
1 1 Z Z 4 2 3 3 3 3
6 9 1 4 9 8 1 3 6 8

1. TIpoBepHUTH HAIMYNE AHOMAJIBHBIX 3HAYCHHIT TOukH [ = 2, t=5 t=10,
2. YCTpaHI/ITI) AHOMAJIbHBIC YPOBHHU, CHUTAA NPpUIMHAMU UX BOSHUKHOBCHUA OILIIMOKH IEPBOTO0 YPOBHH.
JlaGopaTopHas padora Ne2
HpOG@pK(l cunomesvl CYuyecmeo6aHUusl meHOeHuuu

Eciu Bo BpeMEHHOM psiy TIPOSIBIISICTCS JUTUTEIIbHAS TEHACHIIUS W3MEHEHUS YKOHOMHUYECKOTO IOKa3aTesis, TO B 3TOM CIIydae TOBOPSAT, YTO UMEET MECTO
MpeHo.

Iloxg TPECHAOM IMOHUMAIOT U3BMCHCHHE, OIIPCACIAIOIICE O6HICC HaIlpaBJICHUEC PAa3BUTUA UJIM OCHOBHYIO TCHACHIIUIO BPEMCHHOTI'O psAia.

Hpyrumu cnoBamu, mpeHo (menoenyus) — 3TO yCTOHYMBOE, CHCTEMAaTHYeCKOe N3MEHEHNE 3HAUCHWH BPEMEHHOTO psijia B TEUCHHE JTOCTATOYHO JOJTOr0
nepuoa.

HpI/I IMPOTrHO3UPOBAHUN BPECMEHHLIX PSA10B HeO6XOJII/IMO BBIICHHUTD, CYIIECTBYCT JIM TCHACHIKWA BO BPpEMCHHOM PAAY WX OHAa OTCYTCTBYCT.

Jlns BpemenHoro psna (1) paccMOTpH KPUTEPU «BOCX00AWUX U HUCXOOAWUX» CEPUN, COTITACHO KOTOPOMY TEHJCHIIHMS ONMPEAeseTCs 0 CIeAYIoIEMY
ANrOpPUTMY.
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1. Ins vceneyeMoro BpEMEHHOTO Psijia ONPEIEIIAeTCs IOCIeA0BaTEIbHOCTh 3HAKOB, UCXO/s U3 YCIOBHUIA:

HpI/I 9TOM €CJIM ITOCIEAYIOIICC Ha6J'II-OI[€HI/Ie PaBHO MMPEABIAYIIEMY, TO YUYUTEIBACTCA TOJIBKO OJHO Ha6J'IIO,Z[CHI/IC.

g

+, ecnu Yiq —Y; >0,

— ecau Yiq—VY; <O0.

).

2. HopcunrsiBaercs uncio cepuit U(N) . Iox cepreil MOHMMAETCS MOCIENOBATEIFHOCTD OS] PACTIONOKEHHEIX IUTFOCOB M MUHYCOB, TIPHYEM OJIHH TITIOC

HJIM MUHYC CHUTACTCA cepI/Ieﬁ.

3. OnpenensieTcs NPOTSHKEHHOCTh CaMOU ITTMHHON CepUn Imax (n) .

4. Tlo Tabnuiie, MPUBEIEHHON HUXKE, HAXOAUTCS 3HAUCHUE I(n).

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

5. Ecnn Hapy1iaercst XOTs Obl OJTHO U3 CIEAYIOIINX HEPABEHCTB, TO TMIIOTE3a 00 OTCYTCTBUM TPEH/Ia OTBEpPraeTcs ¢ JOBEPUTENbHOMN BepossTHOCTHIO 0,95:

v(n) > %-(Zn -1)-1,96-

Imax(n) < 1(n).

KBa,Z[paTHBIC CKOOKH HCEPAaBCHCTBA O3HAYAIOT LECIYIO 9aCTh YHCJIa.

3agaua

16n-29

90

JlaHa TUHAMUKA €KEKBAapTaJIbHOI'O BBIMYCKA MPOAYKIUN (PUPMBI B JIEH. €I. C IIOMOIIBIO KPUTEPHS KBOCXOOAWUX U HUCXOOAWUX» CEPUIN CIeNaTh BBIBOJ O
IIPUCYTCTBUH WJIM OTCYTCTBMM TpeHIA. JlOBEPUTEIBHYIO BEPOSITHOCTh IPUHATH paBHOM 0,95.
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Penrenne.

1. Ho6aBbTe B TaOIHILY AOMOJIHUTEIBHYIO CTPOKY Oj IUI 3aIHCH MOCIIENOBATEIBHOCTH 3HAKOB, L orpezieNieHus] KOTOPOU UCHoib3yiite popmymy (2).

2. IlopcumnTaiiTe 4ncio cepuid v(n), MPOTSHDKEHHOCTh CaMOM JUIMHHOW CEpUH Imax (n) U OTIpeIeITUTe I(N) 1o ta6mune.

3. 3anummre CUCTCMY HCPABCHCTB, [TPOBEPHTC UX BLIIIOJIHCHHC.

4. Cuemaiite BBIBOJI.

JlaGopaTopHnas padora Ne3
Buiyucnenue ocnosnvix noxkazamenei OUHAMUKY

J1J15 KOTMYECTBEHHOM OIIEHKHU JUHAMMKU SKOHOMUYECKUX IIPOIIECCOB MPUMEHSIOT TaKHE CTATUCTUYECKHE TOKA3aTeNN, KaK aOCoIiomuble npupocmol, memnul
pocma u npupocma. OHU TOAPA3AEIAIOTCS HA YenHvle, 6a3uUcHvie U cpeoHue.

Ecnu cpaBHeHHe ypoBHEH BPEMEHHOIO psJia OCYILECTBIISECTCS ¢ OJHUM M TEM e YPOBHEM, NPHUHATHIM 3a 0a3y, TO MOKa3aTely Ha3bIBAIOTCS OA3UCHbIMU.
Ecnu cpaBHEHHe OCyIIEeCTBISETCS ¢ IEpeMEHHON 0a30ii, MpuueM KakJblil MOCIeAYyIOIUN YPOBEHb CPAaBHUBAETCS C MPEABIAYIINM, TO BBIUUCICHHBIE OKA3aTEeNN

HAa3bIBAIOTCA YEenHoIMU.

@opMyIIbl U1 BBIYMCIICHUS LEMHbBIX, 0a3UCHBIX M CPeTHUX a0COMIOTHBIX MPUPOCTOB, TEMIIOB pOCTa M TEMITIOB NMpHUpocTa AaHbl B Tadbnuue (1). B dopmynax

npuHATH 0003HaYeHu: Yt — Y11 Y2101 Yi o Yn — ypoBHE BpemenHOro psinma, N — quuHa pana, Ys— ypoBeHb BPEMEHHOTO psija, IPUHATHIA 3a 6a3y s
CpaBHEHHS.
O0o3Hauenne AO0COIOTHBII Temn pocra Temn
npUpoCcT npupocTa
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Hemwoi AYt =Yt —Yia T, Yt 100% Ky =T; ~100%

Yia
BasucHblii AYse =Yy — Vi T, = Y 100% Kst =Tst —100%
(=
Ys
Cpennnii AV, = Yo =V = Y 1000 Ks =T —100%
‘' on-1 Y1

Onucanue NUHAMHUKA pAlla CPEIHUM IMPUPOCTOM COOTBETCTBYET €ro MPEACTABIICHUIO B BUJIE MPSMOM, MPOXOAAIICH depe3 ABE KpailHue Touku. Jliis
IIOJIy4Y€HUsI IPOrHO3HOIO 3HAYEHMsI Ha OJIMH 1Iar BIEPE]] 10CTATOYHO K MOCIEAHEMY HAOII0CHHIO 100aBUTh 3HAUEHUE CPEAHETO a0COIIOTHOTO MIPUPOCTa:

Yna = Yn +Ay, 3)
rae Yn — 3HaueHMe Mokasaress B N TOUYKE BPEMEHHOIO psifa, Yn+1 — MPOTHO3HOE 3HAYEHME MoKa3aTens B Touke 1+ 1 . AY _ 3pavenmue CPEIHETro MPUPOCTa

BPEMEHHOTIO psijia.

[Tonyuenue nmporuo3Horo 3HaueHus o popmyne (3) KOPPEKTHO, €CIIM JUHAMUKA psifa OJM3Ka K JIMHEWMHOU. Ha Takoi paBHOMEpHBIN XapakTep NMHAMHUKU
YKa3bIBAIOT MIPUMEPHO OJMHAKOBBIE IIEMTHBIE A0COIOTHBIE MPUPOCTHI.

Hcnons3oBaHue CpCAHCTO TCMIIAa POCTa (CpCI[HeI‘O TEMIIA HpI/IpOCTa) AJI OITMCaHUA JUHAMUKU Pa3sBUTHUS psAda COOTBCTCTBYCT €TI0 MPEACTABIICHHUIO B BUIC
MMOKa3aTEIIbHON HJIH 3KCHOH€HHH3HBHOI>'I KpI/IBOI\/’I, HpOBeﬂeHHOﬁ qcpe3 IBC KpaleHe TOYKH, U XAPaKTCPHO JIA MPOHECCOB, UBMCHCHHUEC AWHAMHUKH KOTOPBIX
MPOUCXOAUT C ITOCTOAHHBIM TEMIIOM POCTaA. HpOFHOSHOC 3HAYCHUEC HA OAWH LIar BOCPEA OMPEACIIACTCS 110 (1)0pMyJ1e:

yn+1 =Yn -I_- :
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HenocratkoM npOrHo3upoBaHMs ¢ MCIOJB30BAHUEM CPEIHErO IPUPOCTa U CPEIHEro TEMIIa POCTa SABJIACTCA TO, YTO OHM YYUTHIBAIOT HAYaIbHBIN U
KOHEUHBI YpPOBHU psia, MUCKIIOYas BIMSHUE TPOMEXKYTOUYHBIX ypoBHEW. TeM He MeHee, OHM HUCHOJIB3YIOTCS KakK HpocTeiInue, MpHOIMKEHHbIE CHOCOOBI
IIPOTHO3UPOBAHUS.

3amaua.

EsxexkBapTanbHast tuHaMuKa (HoH/a 3apab0THOH MmIaThl pabOTHUKOB (PUPMBI B JICH. €]1. IPE/ICTaBlIeHa B TaOIHIIE.

1

2

3

4

5

946,00

8

981,50

8

024,10

9

063,15

9

105,75

9

O6ocHOBaTh MPAaBOMEPHOCTH MCIIOJIB30BAaHUE CPETHETO MPUPOCTA IS OTIPEIEIICHHUS IPOTHO3HOTO 3HaueHHs (oH/1a 3apabOTHOM TIaTHl B 6-M KBapTase.

3agaua.

V3meHeHne exxeKkBapTaibHON JMHaMUKH (hoH/Ia 3apaboTHOH TUIaThl paOOTHUKOB (PPMBI IIPOUCXOAMIIO IIPUMEPHO C MTOCTOSTHHBIM TEMIIOM POCTa B TEUEHHE 5
kBapTasioB. @oH/1 3apab0THOM M1aThl B 1-kBapTasie coctaisut 9523,08 aeH. en., a B 5-M kBapTaie — 9693,13 neH. en.

Omnpenenuts MporHo3 GpoHaa 3apaboTHON mIaThl pAOOTHUKOB (PUPMBI B 6-M KBapTajie, UCIIONIb3Yys CPEIHUN TEMI pOCTa.

JlabopaTopnas Ne4
Cenasrcusanue pemennuix psooe

Hpe,[[BapI/ITCJ'IBHHﬁ AHAJIN3 BPEMCHHLIX PAJOB 9 KOHOMHWYCCKUX MOKa3aTesIel 3aKII09aeTCs B BBISIBICHMH aHOMAJIbHBIX 3HAUCHUN ypOBHeﬁ psaAa, KOTOPLIC HE
COOTBCTCTBYIOT pCaJIbHBIM BO3MOKHOCTAM paCCManHBaCMOﬁ 3KOHOMHYECKOMN CHUCTCMBI, a TAKKC B OIIPCACIICHUN HAJINYWA TPCHAA.

Haubonee pacmpocTpaHeHHBIM TPUEMOM JIJIsi YCTPAHEHHUs] aHOMAJbHBIX 3HAYCHHWH TOKa3zaTelied M OTCYTCTBUS TEHJIICHIIMM BPEMEHHOTO psifia SBIISICTCS
cenaxcusanue epemenno2o psaoda. Ilpu 3TOM MPOU3BOAUTCS 3aMeHa (PaKTUUYECKUX YPOBHEH BPEMEHHOTO psifia pPacueTHBIMHU, YTO CHOCOOCTBYET 0Oojiee 4eTKOMY
MIPOSIBIICHUIO TEHACHIUU psisia. CKONB3AIINE CPETHNUE TO3BOIISIOT CIIAUTh CydyaifHbIe U IEPUOANYECKHE KOoieOaHUsI BpEMEHHOTO pAjia.
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Haubonee pacnipoctpaHeHHON MPOLETYypOil CrIIaXXUBAHUS SIBISIETCS METOJ NPOoCmou ckov3saueli cpeonel. CHavana Jyisi BPEMEHHOTO psijia ONpeaemseTcs
UHTEepBaJ criaxuBanus (9). Eciu Heo6X01uMo CriiauTh MeJIKUe KoJIeOaHus, TO MHTEPBaJ CIIIAXKUBAHHS O€pyT 10 BOZMOKHOCTHU OOJIBIINM, €CITH HYKHO COXPAHUTh
Oosee Menkue KoyiebaHHs, TO MHTEpBAJ CriaXUBaHUS yMeHbIIatoT. [[ng mepBhix (J) ypOBHEW BPEMEHHOIO psiia BBIUMCISETCS UX CpefHee aphu(pMeTHUecKOoe
3Ha4YeHue. DTo OyJeT CriakeHHOe 3HaueHHE YPOBHSA PsiJia, HAXOASIIET0CS B MHTEPBAJIE CIIIAXKUBAHUS. 3aTeM MHTEPBAJI CTIIAKUBAHUS CABUTACTCS HA OMH YPOBEHB
BIIPaBO, MOBTOPSIETCS] BbIYMCICHHE cpenHed apudmernyeckoil u T.41. B pesynbrare Takoil mpoueaypbl HMOJYyYUM psll CIIaKEHHBIX 3HAYCHWH, MpPU ITOM B
3aBUCHUMOCTH OT ({) MepBbIe U MOCIEIHIE YPOBHU TEPAIOTCS.

Jlnvny nHTepBana criaaxuBanus () y1oOHO OpaTh B BUJIE HEUETHOTO YHCIIA, B 9TOM CIydae pacueTHOE 3HAUCHUE CKOJB3SIIEH CpeqHel Oy1eT MPpUX0IUuThCs
Ha CPEIHUI MHTEPBAJ PAIA.

Hanpuwmep, st uaTepBana g = 3 criiaXeHHbIE YPOBHH PACCUUTHIBAIOTCS TI0 (hopMyIIe:

Yo = (Yea + Vi + Vi) /3.
UToOb!I HE MOTEPSTH MEPBBINA U TIOCICIHUN YPOBHH Psiia, UX MOXHO BBEIYHUCIIHUTH 110 POpMYJIaM mapadboIndecKoro HHTEPIIOINPOBAHMS:
Y1 = (Y1 +2y, —¥3)/6,
Yn = (_yn—Z + 2yn—l + 5yn)/6-
MeTo/1 TpOCTOMN CKOMB3SAMIEN CPEHEN TA€T XOPOILIHUE PE3yJIbTaThl B AUHAMUYECKUX PAJIaX C JUMHEHHOW TEHICHIIMEN Pa3BUTHSL.

Jlnia psiioB ¢ HEMWHEHHOW TEHACHIIMEH pa3BUTH HEOOXOIUMO MPUMEHSITh METOM 838CUUECHHOU CKOIb3AWel cpeoHell. ITOT METO/ OTINYAeTCs OT METojIa
MIPOCTOM CKOJIB3SIIIEN CpEeAHEN TEM, UTO YPOBHH, BXOJISAIINE B MHTEPBAJ CTIaKUBaHUsI, CYMMUPYIOTCS C pa3HbIMU BecamH. J{J1s MOJTMHOMOB 2-T0 U 3-TO MOPSIIKOB IO
S-4JICHHOM B3BEIICHHOW CKOJIB3SIIEH CpeHel IIEeHTpabHOE 3HaUYEHUE OTpeieisieTcs o hopmyre:

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

BecoBbie k03¢ (DUIIMEHTHI TIPH CTIIAKUBAHUU 110 TTOTUHOMAaM 2-TO U 3-TO MOPSAIKOB B 3aBUCUMOCTH OT JUTMHBI MHTEpBaja CIUIaXUBAHUS TPEJCTABICHBI B
Taduue.

JJIMHa MHTepBaJIa CIUIAKUBAHUS BecoBoii ko3 puumeHt
5 1/35 (-3, +12, +17)
7 1/21 (-2, +3, +6, +7)
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| 9 | 1/231 (-21, +14, +39, +54, +59) |
BBIpaBHI/IBaHI/Ie BPCMCHHBIX pPAOOB MOXCT 6BITL MMPOU3BCACHO MCTOAOM IKCNOHEHYUUATIbHO20 C2lANCUBAHRUAL. CYTB METOA4a 3aKJIF04Ya€TCd B TOM, YTO B
nmpoucaype HaxXO0XACHUA CIIIaXKCHHOT'O YPOBHSA HMCIIOJB3YIOTCA 3HAUYCHUA TOJIBKO IMPEAIICCTBYOIINUX yp0BHeI>'I pPAAOB, B3ATHIC C OIIPCACIICHHBIM BECOM, ITPHUYEM BEC
Ha6JIIOI[eHI/I$I YMCHBIIACTCA 11O MCPEC YAAJICHHUA €TI0 OT MOMCHTA BPEMCHHU, IJId KOTOPOIr'o ONpCACTIACTCA CIrNIa’)KCHHOC 3HAYCHHUC YPOBHA psAaa. Ecmu JJIs1 UCXOJHOT'O

BpeMeHHOrO piga Yt = Y1» Y2 s Yer-os Y COOTBETCTBYyIOMmME Cria’keHHblE 3HAYEHHS YpoBHEH 0603Hauuth Ot , rme {=LN | To skcrnoneHmmanbHOE
CrIaKMBaHKE TIPOU3BOAUTCA 1O PEKYPPEHTHOMY COOTHOIIEHHUIO:

Si=a-y+{-a) Sy,
r7ie 0. — apaMeTp criiaxkuBanus, npuyem 0 1, Benmnunna (1- o) Ha3pIBaeTCS KOAPPUIIMEHTOM JUCKOHTHPOBAHUSI.

HCHOJ’IBSYSI PEKYPPECHTHOC COOTHOLICHUEC [JIsI BCCX ypOBHeﬁ psaAaa, Ha4YWHAsA € MNEpBOTO M KOHYAAd MOMCHTOM YPOBHA t, MOKHO IIOJYYUTb, YTO
9KCIIOHCHIMAJIbHAA CPEAHSAA, T.C. CITIA?KCHHOC JaHHBIM METOJJOM 3HAUCHUC YPOBHA PsiJid, ABJISACTCA B3BEIICHHOU CpC,Z[HCﬁ BCCX MPCAMICCTBYIONIUX ypOBHCﬁI

_ i t
Si=a (L) -y +L-a)'S,.
O6BILIHO IS BpCMCHHLIX pf[I[OB B OKOHOMHWYCCKHUX BCIINYMHAX BCJ'II/I‘H/IHy napaMeTpa CIrJIa’KNBaHU A BBI6I/IpaI-OT B I/IHTepBaJ'Ie oT 0,1 o 0,3

HauanbHelil napameTp So IPUHUMAIOT PaBHBIM 3HAUEHHIO MEPBOIO YPOBHA Psijia WM PaBHBIM CpeJHel apu(MeTHuecKoi HECKOJIbKUX MEPBHIX WIECHOB
psiaa, HampuMep:

g _YitYa+Ys
0= 3 :

3agaua
[To nanHBIM TUHAMUKYU yposkaitHocTH 3a 10 jeT, mpuBeIeHHBIM B Ta0JIUIIe, PACCUUTATH:

- 3-, 5-JIleTHUE CKONB3SIINE CPETHUE TTPOCTHIE;
- 5-JIeTHHE CKOJIB3SIIIE CPETHIE B3BEIICHHEIC,
— CpPaBHHUTH Pe3yJbTaThl PACYETOB.

1 2

(d%]
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6,3 1,2 8,1 N 6,3 7,3 0,9 5,4 9,7

- MOCTpoiiTe TpaduKu psiia AMHAMHUKHI U TPEHAOB JIMHEHHOHN (PUIbTpaIyy.

1,7

3agaua

B tabnuie npuBeneHbl TaHHBIE YMCICHHOCTH NpenojaBareiei BBICIINX Y4eOHBIX 3aBepeHuil PO (Teic. yenoBek) mo roxam. IlpousBectu criaxuBaHue
BPEMEHHOI'O psfia C MCIOJIb30BAaHUEM DKCIOHEHLUAIBHON CpPEAHEW, NMPHUHSIB NapaMeTp CriakKUBaHMs

a = 0,1 ua=0,3. [lo pezynbTatam pacyeTroB
OTIpEENUTh, KAaKOM U3 CTIIaKEHHBIX BPEMEHHBIX PsII0B HOCUT OoJiee I Ikl XapakTep.
1 1 ] 1 1 1 1 1
00 992 993 994 995 996 997 998 999
Z Z 4 Z Z Z Z 2
t 33,5 39,9 39,8 61,9 61,8 68,7 60,7 98,6

Jladoparopnas Ne§
Boibop naunyuwezo suoa mpenoa ¢ nomowwio Excel

Jlns ompezneneHus NapamMeTpoB JIMHEHHOrO TpeHJa MO METOJy HaMMEHBIIMX KBaJpaTOB HCHOIb3yeTcs cratuctuueckas ¢yukuus JIMHEWH, nns
OIIpeieNIeH s IKCIOHEHIMATbHOTO TpeHa JIIPPIIPHUEJI. B kauecTBe He3aBHCHMO# IepeMeHHoit BricTynaer Bpemss L =11
B Excel nunust TpeHia MokeT ObITh J00aBJIeHa B AHAarpaMMy ¢ 00JIaCTsIMU TUCTOTPaMMbI Witk B Tpaduk. J[is aToro HeoOXoaumo:

— BBIACTUTH 00J1aCTh AUAarpaMMbl; B IIaBHOM MEHIO BBIOpaTh /Juazpamma—»/Jobasume aunuo mpenoa,

— B NOSBUBIIEMCS JUAJIOTOBOM OKHE Jlumus mpeHda BBI6paTB BUJ JIMHUW TPCHZAA U 3a1aTb COOTBCTCTBYIOUIUC IMapaMETPBhI. I[JIH MOJIMHOMHUAJIBHOT'O TPCHAA
H€O6XO)II/IMO 3a1aTb CTCIICHb AIllIIPOKCUMHUPYIOIIETO IMMOJIMHOMA.

B kadecTBe IONOIHUTEIBHOM I/IH(I)OpMaI_[I/II/I Ha JuarpamMme MOKHO OTO6paSI/ITB YPaBHCHUC PETPCCCHUU U 3HAUCHUC CPCAHCKBAAPATUYCCKOI'0 OTKIIOHCHUA,
YCTAaHOBUB COOTBCTCTBYIOIIUC (I)HaH(KI/I Ha 3aKJIaaKe HapaMempbl JHaJIOrOBOT0 OKHA JIunus mpeHOa.

3amaua

JluHamuKa BhINTyCcKa NpOoAYKUNN OUHIISHIUN XapaKTepru3yeTcsl JaHHbIMU (MJIH. JIOJUL.), IPEACTABICHHBIMH B TaOJIHIIE.
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I'on Bpinyck T'on Bobinmyck
NPOAYKIIUH NPOAYKIIUM
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. IIpoBectu pacueT mapamMeTpoOB JIMHEWHOTO U 3KCIOHEHIIUAIBHOIO TPEHOB.
2. Tloctpouts rpaduku psaa IMHAMUKHA U TPEHJIOB.
3. BriOparp HamTy4Immii BUI TpEHAa Ha OCHOBAHUH IpadUuecKoro n300pakeHus ¥ 3HaYeHUs K03 uimenTa qerepMuHaIyy.



7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

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

Kon HNuaukarop
HHAUKAT AOCTHKEHM S OueHovHbIe CpeACTBA
opa KOMIIETEHIMHU
OIIK-2: Crioco0eH NpUMEeHSTh NPOJABUHYTbhIe HHCTPYMEHTAJbHbIE METO/Ibl IKOHOMUYECKOTr0 AHAJIU3a B NPUKJIAAHBIX U (MJIM) PyHAAMEHTATIbLHBIX
HCCJIeJOBAHUAXS;
OIIK-2.1 IlepeyeHb TeOpeTHYECKNX BONIPOCOB K 3a4eTy:
1. Ha xakom caiiTe MO’KHO HaiTH HH(OPMALIUIO TSI MOJCTHPOBAHMUS [IEHbI (PMHAHCOBBIX AKTHBOB
2. Kakwue TpeboBaHUS MPEIBSBIIOTCA K (haKTOpaM, BKITFOYaeMbIM B ypaBHEHHUE perpeccun’?
3. Uro Ttakoe BEIOOPOYHOE HCCIIEOBAHHE
4. UYro noHumMaeTcs Mo/l JIMHEHHONW MHOXECTBEHHOM perpeccueii?
5. Uem oTnmuaroTcs CTaHIapTU30BaHHBIE KOI(D(DHUIIMEHTHI perpeccuu 0T KO3 (HUITUEHTOB B €CTECTBEHHOM Buje?
6. Uro moka3wlBacT OTpHLATENBLHOE 3HAYCHNE KOIDPHUIUEHTA YTACTUIHOCTH?
Paboraer ©|7. UYewm ommuarorcs vacTHbIi 1 06mwmit kputepun Oumepa?
HallMOHAJIbHBIMHU ulg

MEXIyHApOAHBIMU  Oa3amu
JaHHBIX C IEeNbI0 TIOHUCKA
HeoOxouMol MH(OpMalu
00 SKOHOMHYECKUX
SBJIGHUSX U IIpolieccax

Yro nmoHUMAaeTCs Mo KOJUIMHEAPHOCTHIO U MYJIbTHKOJUTHHEAPHOCTHIO (hakTOPOB?
/8 Kak mpoBepsieTcsi Haln4yre KOJUIMHEAPHOCTH U MYJIbTUKOJUIMHEAPHOCTHU?

IIpakTnyeckue 3agaHus

[To nanHbIM caiiTa gKS.Fu 0TOOpPaTh MPU3HAKHK. XapaKTEPU3YIOIINE COIHATLHO -DKOHOMHYECKOE TTOI0KEHNE PETHOHOB
P® Ilo ncxoaHbpIM JaHHBIM MOCTPOUTH MOJIe Koppensiuu [loTuron 4acTor u ructorpaMmy Haiiaute kodppuiueHTa
koppensanun . OueHuts pacrpeaenenue ..Caenatb pacdeT OCHOBHBIX YHCIIOBBIC XapaKTEPUCTUKHU IO pe3yIbTaTaM
BBIOOPKU: BEIOOPOYHOE CpeAHEe, AUCTIEPCHS, CPEAHEE KBAAPATUIECKOE OTKIIOHEHHE

OIIK-2.2

OIIK-2.2:  OOpabareiBaeT
uH(pOpMaIIHIO 00
KOHOMHYECKHUX SBICHUIX U
npoleccax, orpeenser
CBSI3M WM 3aBUCHMOCTH
MEXKIY dIIEMEHTaMHU

uHpopmanuu, popmynupyer

Ilepeyenb TeopeTHUecKUX BONPOCOB K 3a4eTy:

1 Ilepeuncnure Bce BUABI MOJENEH, HEIMHEHHBIX OTHOCHTENBHO: a) BKIIOYAEMBIX MEPEMEHHBIX; 0) OIIEHMBAEMbIX
apaMeTpoB.

2 Kak mpoBoauTcst mo160p JIMHEeapU3yIoIIero npeoOpa3oBaHus 1Jsl BHYTPEHHE HEIMHEHHbIX Moenei?

3 HazoBuTe mnoxazarenu KOppensiluU, HCHOJb3yeMble NpPH HEIWHEHHBIX COOTHOIIEHUSX pPaccMaTpUBAEMBbIX
IIPU3HAKOB.

4 Kakwue 3a1aun pemaroTcst npu NOCTPOESHUU YpaBHEHHS perpeccuu’?
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Kon
HHINKAT
opa

HNuaukarop
JOCTHKEHHUS
KOMIIETeHIINH

OuneHo4HBIE CpPeICTBA

000CHOBaAHHLII BEIBOJ,

5 . Kakoli BuJ HMMeeT cHCTeMa HOPMAJIbHBIX YPaBHEHUH METOAA HAUMEHBIIMX KBaJpaToB B Cilydac
JUHENHOMN perpeccun?

6. ITo xakoii popMyiie BBIYUCITSAETCS HHIACKC MHOXECTBEHHON KOPPEIISLIHH?

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

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

IIpakTH4yeckue 3agaHus

[To nanHbIM caiita gKS.Fu 0TOOpaTh MPU3HAKU. XapaKTEPU3YIOIINE COIHATEHO =3KOHOMHUYECKOE MOJIOKEHHE PETHOHOB
P®. IIpoBeputh uX Ha HOPMAIBHOCTH. . HaliTu ypaBHEeHHE perpeccuu y = a + bx MeT0/10M HAaMMEHbIIINX KBAAPATOB. .
[TocTpouTs rpaduK: UCXOTHBIE TOUKH U ypaBHEHHUE perpeccuu. [lath nHTepnpeTanuio Ko3()(OUIIMEHTOB YpaBHEHHS.

OIIK-2.3

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

ITepeyennb BOpPOCOB VI MOATOTOBKH K 324€Ty

Kakue TpeboBanus npeabsaBisitoTcs K (pakTopam, BKIIIOYAEMbIM B ypaBHEHUE perpeccuu’?

Yro Takoe BEIOOPOUHOE UCCIIEI0OBaHHE

Uto moHnMaeTcs 1oj JIMHEWHOW MHOKECTBEHHOM perpeccueii?

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

Uto moka3bIBaeT OTpUIIATEIbHOE 3HaUeHNE KO (DHUITEHTA ITACTUYHOCTH?

YeM oTMyaroTCsA 4acTHBINA M 001uiit kputepun Ourepa’?

Urto noHnMaeTcs Mo KOJJIMHEAPHOCThIO U MYJIbTUKOJUIMHEAPHOCTHIO (PaKTOpOB?

KaK IIPOBEPSIETCS HATMYKME KOJUIMHEAPHOCTH U MYJIBTUKOJUIMHEAPHOCTH?

IMpakTnyeckune 3agaHusA

I[To 20 mpennpusATUSAM peruoHa ONpeaeTuTh 3aBUCUMOCTD BBIPAOOTKU MPOAYKIIMH Ha OJIHOTO paboTHHKA ) (ThIC.pyO.) OT
BBOJIA B JICHCTBHE HOBBIX OCHOBHBIX (POHIOB X, (% OT cToMMOCTH (POHJIOB Ha KOHEI T'0J1a) U OT yJEIbHOI0 Beca pabounx

NoakowhE

BBICOKOH KBaTM(UKAIUU B 00IIel YUCIeHHOCTH pabounx x, (%0).

TecTnI
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Kon HNuaukarop
HHANKAT JOCTHKEHHUS OueHovHbIe CpeACTBA
opa KOMIIETeHIINH

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

3 MaTeMaTHUYECKUE 0KUIaHHS JTHHEHHBIE KO3()(DUITMEHTHI

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

MPEBBIIICHUE MAPHBIM KOAPHUITUEHTOM KOPPEISIMHA BETUIHHbI

agrwdE

Boi6epute oquH oTBET

0,8

0,8

31
0
-1

3 Ecnu npennochUIKyu MeTo/ja HAMMEHBIINX KBaJIpaToB HapyIlIeHbl, TO BriGepure onuH OTBET:

| mosy4eHHOE ypaBHEHHE CTATUCTUUECKH HE3HAYMMO

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

3 k09 PUIIUEHT KOPPEIALHNH SIBISETCS HECYIIECTBEHHBIM

4 DKOHOMMYECKHE IEPEMEHHBIE MOTYT BBICTYIIATh B OJIHUX MOJENIX BeiOepute o1MH OTBET:
1. xak sH/IOTeHHbIE, a B IPYTHX — KaK SK30T€HHbIE IIEpEeMEHHbBIE
2. Kak dHJOTEHHBIE, a B IPYTHX — KaKk (PUKTUBHBIC TIEPEMEHHBIC
3. Kak 3K30TCHHBbIE, a B IPYTUX — KaK (PUKTHUBHBIE IEPEMEHHbIE
4. TOJBKO KaK H/IOT€HHbIE IEPEMEHHbIE

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

OIIK-5.1

OIIK-5.1: Bribupaer
COOTBETCTBYIOIIUE

l'[epequb TECOPETUIECCKHUX BOIIPOCOB K 3a4Y€Ty

1.

Uto 03HaYaeT MOHATHE «KaueCTBEHHAS» MOJIEIb peI‘peCCI/II/I?
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Kon HNuaukarop
HHIUKAT JTOCTUKEHU S OuneHo4HBIE CpPeICTBA
opa KOMIIeTeHIIUH

COJIEP>KaHUIO 2. B kakom ciyyae BepHO COOTHOIIEHUE 7

npodeccCHOHANBHBIX  3a1ad | 3. Urto 03HauaeT BbICKa3bIBaHUE «TECHAs JTMHENHAS CBS3bY»?

WHCTPYMEHTapHil 4, UYrto nmokaszsiBaeT KO3PGUIUECHT JeTEPMUHAIIUN paBHBIH 0,757

o0paboTkn W  aHammsa (5. Uro Takoe ommOKa anmnpoKcuMariu?

JAHHBIX, COBpEMEHHBIE | 6. [TpuBenuTe nmpuMep HEIMHEHHON Perpeccuu Mo BKIIOYAEMbIM B Hee 0OBSCHSIONIIUM MTEPEMEHHBIM, HO TUHEIHON

MH(POPMAIOHHBIE 10 OLICHUBAEMbIM IIapaMeTpaM.

TEXHOJIOTUH U MPOrpaMMHOE | 7. UTo 3HAYHUT BHYTPEHHE JIMHEHHAs MOJIENb?

obecrieyeHne 8. OnwumuTe, 9T0 03HAYACT BBHICKa3bIBaHUE «(YHKIHS, HAMIYYIITUM 00pa30M ONHCHIBAIONIAS 3aBUCUMOCTD y OT X»?
Keiic-3ananus, cocrosimye U3 ONUCAHUSA CUTYallUM M BOIIPOCOB K Hel
1. Ompenenute BUA (PYHKUMH, HAWIYYIIUM OOpa3oM OIMCHIBAIOMICH 3aBUCUMOCTh pPAcXOJOB Ha TMOKYIIKY
MIPOJIOBOJILCTBEHHBIX TOBAPOB B 00ImMX pacxoaax (%) - y OT CpeaHeTHEBHON 3apa0OTHOM IJIaThl OJHOTO PaboTaroIIero
(py0) — X 1O JaHHBIM CEMHU TEPPUTOPHUI YpaiabCKoro peruoHa 3a 199X r.
2. Jl1s XapaKTepUCTUKHU 3aBUCUMOCTH Y OT X PacCUUTANTE MapaMeTphl CIETYIOMNX (YHKIIHI:
. JIMHEHHOM;
. CTCIICHHOM;
. noKa3aTeabHOM;
. PaBHOCTOPOHHEHN TUIIEPOOIIHI.
OrneHuTe Kaxx 1yt MOJIENb 4epe3 CPeIHIO OMMOKy annpokcuMmaiu A u F-kputepuit @urepa.
Hcnoan3yiite nporpammy Statistika

OIIK-3.2 [ OIIK-5.2: Hcnonssyer nns |IlepeuyeHb BONPOCOB ISl MOATOTOBKHU K 3a4eTy

peleHus 1. UTto Takoe perpeccCHOHHBIN aHAIN3?

npodecCHOHANbHBIX  3ajad | 2. Yto noHuMaeTcs noj MapHou perpeccuen?

COBpPEMEHHBIE 3. Onumnre cyts TpaguumonHoro MHK 1u1st muHEHON MapHO# perpeccum.

nH(OpMaIMOHHBIE 4. Yro Takoe «oIeHKa rapaMeTpa»? YeM OTIINYaloTCs «MCTHHHBIE» 3HAUCHHSI TAPaMEeTPOB PErPecCuu OT X

TEXHOJIOTHH U | OLICHOK?

IpOrpaMMHBIE CpeZCTBa, | 5. YTto Takoe OCTaTKU B PErPECCUOHHOM aHanu3e?

MPEBApUTEIILHO  OIICHUB | 6. Onummre npoueaypy IpOBEpPKU THIIOTE3bI.

BO3MO>KHOCTh ul’7. Yo Takoe ypoBEHb 10BEpHS?
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Kon HNuaukarop
HHIHKAT JAOCTHKEHHS OueHovHbIe CpeACTBA
opa KOMIIEeTeHIINH
1eIecoo0pa3HoOCTh ux | 8. UYrto Takoe HHTepBaIbHBIN MporHo3? [loueMy Bo3HHUKAET HEOOXOIMMOCTh TOCTPOSHUSI TOYCUHBIX TPOTHO30B?
HCIOJIb30BaHUA 9. Kaxkoii Bug uMeer cucteMa HOpMaJlbHbIX YPABHEHUN METOJa HAMMEHBIIMX KBAJAPaTOB B Clydae JIMHEHHON
perpeccun?
10. [To kakoit popmyIie BEIYUCISETCS JTMHEHHBIN KO3 UIIMEHT TapHON KOppesiiun?
11. Kak BbIUKCIAETCS U YTO MOKA3bIBAET UHJIECKC JEeTEPMUHAIIUN?
12. Kax Bbrmcisercst 1 4To moKa3bIBaeT MHJEKC JIETEPMUHALINN?
13. Kak npoBepsieTcs 3HAYUMOCTh YpaBHEHUS PETPECCUU U OTIENbHBIX KO3 (HUIIUEHTOB?
14. Kak ctpoutcs 1oBepuTENbHBIN HHTEpBAJ IPOrHO3A B Cilydae JUHEHHON perpeccun?
15. Kaxk BBIYHCIIAIOTCS ¥ 9TO MOKA3bIBAIOT KOAMPHUITUEHT 3JIaCTUYHOCTH D M CpeTHUN KOADPHUITUEHT JIaCTUYHOCTH

Keiic-3a1aHus1, COCTOSIIME U3 OMUCAHHUS CHTYAIlHH U BONPOCOB K Hell

Onpenenutsb (hakTopsl, POPMUPOBABLIME LIEHY KBapTUP B cTposuuxcs foMax B Cankr-IlerepOypre B 1996 r. o ganHbIM
0 pbIHKE cTposiierocs xmibs B Cankt-IletepOypre (1o coctosiHuto Ha nexkadpp 1996 r.)

CrenepupyiiTe QUKTHBHYIO IIEPEMEHHYIO z, OTPAKAIOLIYI0 MECTONOJIOKEHNE KBAPTUPbl M IMO3BOJISIONLYIO Pa3JeliuTh
BCIO COBOKYIHOCTb KBapTHp Ha JIB€ T'PYMNIbI: KBapTUPBl Ha ceBepe ropoaa (Ilpumopckuii paiion, llysanoBo-O3epku,
I'paxxnanka) um Ha tore ropoga (FOro-3aman, KpacHocenbckuit paiion).Iloctpoiite ypaBHEHHE perpeccud,
XapaKTepHU3yIolee 3aBUCUMOCTh IIEHBI OT BceX (aKTOPOB, B IMHEMHON U CTENIEHHOU opMme.

CymiecTByeT 1M pa3HHUIA B [IEHAaX KBAPTHUP, PACHIOJIOKEHHBIX B CeBepHOM U 10:kHOI yacTsax Cankt-IlerepOypra? SBnsiercs
JIM Halmm4Ke OaJIkoHa U JIOJKUU MPEUMYIIECTBOM KBapTUPHI Ha pbiHKE? Kak Bbl 00BsICHUTE 3TOT (haKT?
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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
IPAaKTUYECKHE 3a/laHusi, BBIABIIOIIME CTENEHb C(OPMUPOBAHHOCTHM YMEHUI W BIaJeHUH,
OpoBOIUTCA B (GopMme 3auera. 3ayeT MO JaHHOW JUCIHMIUIMHE MPOBOJUTCS B  yCTHOM
dopme 1o OwmieraM, KaxIbli U3 KOTOPHIX BKIIIOYAET OJMH TEOPETHYECKUI BOIPOC M OIHO
nmpakThyeckoe 3amanue. [lokaszarenm W KpUTEpUM OLEHUBAHMS 3adyeTa:—Ha OLICHKY
«3aYTeHO»—00yYaroIuiics JEMOHCTPUPYET BBICOKHI YPOBEHb  c(HOPMUPOBAHHOCTH
KOMIICTEHIIMH,  BCECTOPOHHEE,  CHCTEMaTHYecKkoe M IIyOOKoe  3HaHME Y4eOHOro
Mmarepuaiga, CBOOOJHO  BBINOJHAET INpaKTHYECKUE  3aJaHus, CBOOOJHO  ONEpPHpPYET
3HAHUSIMH, YMEHUSAMH, NPHUMEHSIET UX B CUTyalUsAX IIOBBIIICHHOW CIIO)KHOCTH;—HAa OLICHKY
«HE3aYTeHO»—O00Yy4Yaroluiicss IeMOHCTpUpyeT 3HaHus He Oosee 20% TeopeTHyecKoro
MaTepuana, JOIYCKaeT CYUIECTBEHHbIE OIIMOKM, HE MOXET I[10Ka3aTh UHTEJUIEKTYaJIbHbIE
HaBBIKU PEUICHMS IPOCTHIX 3a]a4.
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