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JIMcT akTyajam3anuu padoyeil mporpamMmbl

Pabouas mporpamMma rnepecMoTpeHa, 00Cy>kaeHa 1 ogo0peHa s peanmsaruu B 2027 - 2028
y4eOHOM roJly Ha 3aceqaHuu Kadeapbl DKOHOMUKH

[Iporokonm ot 20 1. Ne

3aB. kadeapoii A.I'. Bacunbena

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u ogo0peHa s peanmsaruu B 2028 - 2029
y4eOHOM roJly Ha 3aceqaHuu Kadeapbl DKOHOMUKH

[IpoTtokonm ot 20 . Ne
3aB. kadenpoii A.T'. BacuibeBa




1 lesin ocBOCHUSA TUCHUTIIMHBI (MOYJIA)

00yYeHHUE CTYJICHTOB OCHOBHBIM MaTeMaTHUYCCKUM MOHATUSAM U METOAaM B 00J1aCTH
SKOHOMETPHUYECKOT0 MOJICIIMPOBAHUS, IPUMEHUTEILHO K PEIICHHIO 3aa4 aHAIN3a,
MMPOTHO3UPOBAHMS U yIIPaBJICHUS SJKOHOMUKON Ha MaKpo - U MUKPO - YpOoBHsX. B mporiecce
M3YYEHHUS STOM TUCHMILIMHBI Y CTYJACHTOB JIOJDKHBI OBITH C(hOPMHUPOBAHBI TCOPETUYCCKHUE U
MPAaKTUYECKUE HABBIKM PEIISHHS SKOHOMETPUUECKUX 3a/1a4 U aHAJIN3a MOJIyYCHHBIX
pe3yIbTaTOB.

2 MecTo JTUCUMILIMHBI (MOIYJIs]) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hucuurnnuna DKoHOMETpHUKa (IMIPOJABUHYTHINH YPOBEHB) BXOJUT B 0053aTEIIbHYIO YaCTh
y4e0HOro IIaHa 00pa3oBaTEIbHON TPOrPAMMBI.

JIist u3y4eHus TUCIUTUTMHBI HEOOXOIMMBI 3HAHUS (YMEHHUS, BIIAJCHIS),
chOpMUPOBAHHBIE B pE3yJIbTaTe U3YUCHUS JUCIUILTUH/ MPAKTUK:

Craructuka

Maremaruka

DKOHOMUKA OpraHHU3aINH

Metoap! 00paboTKH SKOHOMUYECKOH HH(DOpMaIH

3nanus (YMEHUS, BIQJCHUS ), TOTYYEHHBIC MPU U3YUYEHUN JAHHOW TUCIMUILTAHBI
OyIyT HEOOXOUMBI JIS U3YUYCHHSI TUCITUTUINH/TIPAKTHK:

[ToaroToBka K ciaue u caada rocyJapcTBEHHOTO K3aMeHa

[ToaroroBka K mpoiieaype 3alIUThl U 3aIIKUTa BBITYCKHON KBaTH(PUKATUOHHON
paboThl

MeTo0710THS U METOBI HAYYHOTO UCCIIEeI0OBAHUS

DUHAHCOBBIN PUCK-MEHEHKMEHT

DUHAHCOBBIC PHIHKA U UHCTUTYTHI

MaxkposkoHOMHUKA (IPOJIBUHYTHIN YPOBEHbD )

3 Komnerenuuu ody4aromerocsi, popmupyemsolie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILUIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaTbl 00yUeHHu sl

B pesynbrare ocBOe€HUS TUCUUIUIMHBI (MOAYJS) «IDKOHOMETpUKA (IPOABUHYTHIN
YPOBEHB)» 00yUaIOIMUNCS TOJDKEH 00J1a71aTh CIIeNYIOIUMHA KOMIIETCHITUSIMU

KOI[ HHAUKATOpa I/IHI[I/IKaTop JOCTHIKCHUA KOMIICTCHIINN

OIIK-2 CiocoOeH MpUMEHSTh POJIBUHYTbIE HHCTPYMEHTAJIbHbIE METO/Ibl SKOHOMHUYECKOTO
aHaJIM3a B IPUKJIAJAHBIX U (MJIK) QyHIAMEHTAIbHBIX UCCIEI0BAHUIX

OIlK-2.1 PaGoTtaeT ¢ HaMOHAJIBHBIMU U MEXIYHApOAHBIMU 0a3aMH JTAHHBIX C
L[eJIbI0 TIOMCKa HeoOxoauMoi nHpopManuyu 00 YKOHOMUYECKUX
SBJICHUSIX U ITpOLIeccax

OIlK-2.2 O6pabatpiBaeT HHGOPMAIUIO 00 SIKOHOMUYECKUX SBICHUSAX U
npolieccax, OpeaesiseT CBsI3U U 3aBUCUMOCTH MEX/Ty dJIeMEHTaMU
uHpopmanuu, Gopmynpyer 000CHOBAaHHBII BBHIBOJT

OIIK-2.3 Bnaneer COBPEMCHHBIMU METOJaMH DKOHOMHUYCCKOI'O aHalJIn3a,
CTaTUCTUKHU U DKOHOMCETPUKH JJIA PCHICHUA TCOPETUUCCKUX U
MPUKJIAAHBIX 3a1a4

OIIK-5 CriocobeH ncnosp30BaTh COBpeMEHHbIE HH(OPMAaLlMOHHbIE TEXHOJIOTUU U
IPOrpaMMHbIE CPe/ICTBA MTPH peIIeHUH TPodhecCHOHATBHBIX 3a7au

OIIK-5.1 BriOupaeT cooTBETCTBYIOMNE COACPIKAHUIO TPODHECCHOHATBHBIX 3a/1a4
MHCTpyMEHTapuil 00pabOTKHU U aHaJIN3a JaHHBIX, COBPEMEHHbBIE
1H(}OpMallMOHHbIE TEXHOJIOTUH U IPOrpaMMHOe o0ecrieueHne

OIIK-5.2 Hcnone3yeT amns peuieHus npoecCuOHANBHBIX 3a/1a4 COBPEMEHHBIE
nH(OPMAaIMOHHBIE TEXHOJIOTUU U MPOTPAMMHBIE CPE/ICTBA,




npeaBapUuTEIIbHO OLICHUB BO3MOXXHOCTb U HCJ’ICCOO6p33HOCTB nux
HCITIOJIB30BaHUA




4. CTpyKkTypa, 00bEM U coepkaHue TUCHUILINHBI (MOLYJIs1)

OO0mmas TpyJ0€MKOCTh JUCIIUIUIMHBI COCTABISIET 3 3a4eTHHIX enuHuI] 108 akaja. 4acoB, B TOM

qHuCIIC:

— KOHTaKTHas padoTa — 37 akaj. 4acos:

— ayauTopHas — 36 akajl. 4acos;

— BHeayJuTOpHas — |  akaj. 4acos;

— caMocTosATeNbHas paboTa — 71 akaj. 4acos;
— B (hopme npakTHyecKoi moarotoBku — 0 akas. Jac;

<DopMa arrecraguu - 3a4€T

AynutopHast ) o
o KOHTaKTHas paboTa E = ®dopma TeKyIero
=
Pasnen/ Tema % (B akaj. yacax) E > Bun 3 KOHTPOJISt Kox
—— g g2 CaMOCTOSTENIBHOM |  yCrieBaeMOCTH U KOMITETEHIIHH
- 3 g £ paboThI TIPOMEKYTOUHON
Tex mal. | mpakT. Z'S aTTeCTaluu
) 3aH. 3aH. o &~
1. Beezenue B peMeT
I/I3eyr;eHHe . — OIIK-5.1,
pmepanyes, | e | onics
SKOHOMETPHKH, €€ 1IeJIb, 2 2 6 A " OIIK-2.1,
3a71a4i. ba3oBble MOHATHSA HZ%EO::SH::X Ha602%12§H0H OIIK-2.2,
patop P OIK-2.3
pabot
1.2 TloBTOpEHHE TEOPUHU Nzydenne 835:2;’
BEPOSITHOCTHU U JUTEPATYPBI, YCTHBIH OIPOC Py
MaTeMaTH4YECKOM 1 2 2 ! MOJITOTOBKA K JIOKJIaJ K CEMHHAPY 83&_3;’
CTATUCTUKH CEeMHHapy OITK-2 3
1.3 MaTemMaTuMaTH4ECKOE
MOJIEIMpPOBAaHUE B OIIK-5.1,
skoHOoMuKe. Kiaccul ) CR, OIIK-5.2,
Mojenel. Bunst 2 2 8 HI/ITz ATVDLL YCTHBIH OIMPOC OIIK-2.1,
MEPEMEHHBIX. JTarbl patyp OIIK-2.2,
SKOHOMETPHYECKOTO OIIK-2.3
MO/JICITUPOBAHUS
HWroro no pazneny 6 6 21
2. PerpeccuoHHble MoJeNN
Nzyuenue
JIUTEPATYPHI, OTYET I10 OTK-5.1
poworonx | merwropme | o
2.1 JluneitHas perpeccus. 2 2 8 p OIlK-2.1,
1a60paToOPHBIX OTYET I10
pa6oT IIPOX 0K IEHUIO OIK-2.2,
1 [Ipoxoxnenus monynss MOOK OIK-2.3
MOOK
Nzyuenue Ortuer no OIIK-5.1,
. JUTEPATYPBHI, naboparopHon OIIK-5.2,
2'62 }iigﬁﬁeHHHe MozeH 2 2 8 MOJTOTOBKA K pabote OIIK-2.1,
perp BBITIOJIHEHUIO OTYET O OIIK-2.2,
1ab0paToOpHBIX MIPOXOXKACHUH OIIK-2.3




pabor

[Ipoxoxnenue Moyt MOOK
MOOK
Hroro no paszzeiy 4 4 16
3. BpeMeHHbIE psbI
Nzyuenne
JTUTEPaTypHL, Otuer no OIIK-5.1
MOJITOTOBKA K nabopatopHon CH]K-SQ’
3.1 OcHOBHBIE 3JIEMEHTHI BBIMOJIHCHUIO pabote o
2 2 10 OIIK-2.1,
BPEMEHHOTO psfa 1ab0PaTOPHBIX OTuer o OIK-2.2
pabor MIPOXOXKACHUH 5
IIpoxoxnenue moxyit MOOK OlK-2.3
Moyt MOOK
Nzyuenue
JIUTEPaTypHI, Otyer o OTK-5.1
MOJITOTOBKA K nabopatopHon CH]K-Sé’
3.2 Mogenu cTanoHapHBIX BEITIOJTHEHHIO pabore o
2 2 8 OIIK-2.1,
7 HECTAIIMOHAPHBIX PS/IOB 71ab0PaTOPHBIX Otuer o OINK-2.2
pabor MIPOXOXKACHUH s
[poxoxnenne moyst MOOK OIK-2.3
moyist MOOK
HWroro no pazaeny 4 4 18
4. CucteMbl SKOHOMETPUYECKUX
ypaBHEHUH
Nzyuenwne
JIUTEPATYPHI, Ortyer no OIK-5.1
MOJTOTOBKA K nabopaTopHOi CHIK-Sé,
4.1 Cucrembl ypaBHEHHH B BBINOJIHEHUIO pabore '
2 2 8 OIIK-2.1,
SKOHOMETPUKE 11a00PaTOPHBIX OT4eT 0 OIK-2.2
pabor MIPOXOXKICHAN 5a
TIPOXOXKACHUE moxayist MOOK OIK-2.3
moxayist MOOK
W3yuenune
JATEPaTypHl, Otyer o OIK-5.1
MOJITOTOBKA K naboparopHon .
. OIIK-5.2,
4.2 CucreMbl TUHEWHBIX BBIIIOJIHCHUIO pabote
. 2 2 8 OIIK-2.1,
OTHOBPEMEHHBIX ypaBHEHU 11a00paTOPHBIX OTYET 0 OITK-2.2
pabor MPOXOXKICHUU s
TIPOXOXKIACHNE moxayist MOOK OIK-2.3
moxayist MOOK
Wroro no pazneny 4 4 16
5. 3auer
" OIIK-5.1,
nHTZyziHHiI OIIK-5.2,
5.1 3auer PaLyphl, Tect OIK-2.1,
MOATOTOBKA K OTK-2.2.
3a4eTy OIK-2.3
Hroro no pazaeny
Hrtoro 3a cemectp 18 18 71 3a4€T
Wroro no aucuuminne 18 18 71 3a4er




5 Ob6pa3oBaTe/ibHbIEe TEXHOJIOTUH

[Tpu npoBeneHny 3aHATUI U OpraHU3alUU CAMOCTOSITENILHON pabOThl UCIIOIB3YIOTCS:

TpaauimoHHbIe TEXHOJIOTHH 00yUYeHUs, IPEATNoararoiye nepeaadyy nahopmanuy B
rOTOBOM BHJIe, pOPMUPOBAHUE YUEOHBIX YMEHHI 110 00pa3Ily: JEKIUsA-U3I0KEHUE, TEKIIH-
00BsCHEHHE, TaOOpaTOpHBIE PaOOTHI, KOHTPOJIBHAS paboTa u JIp.

Hcnonp3oBaHue TpaJulIMOHHBIX TEXHOJIOTUN 00ecreunBaeT OpUEHTUPOBAHUE
CTYJIEHTa B MOTOKE UH(OPMALIUU, CBA3aHHOHN C Pa3IMYHbIMU MOIX0JAAMHU K OIPEICICHUIO
CYIIIHOCTH, COJEPKaHUs, METOA0B, (hOPM Pa3BUTHUS U CAMOPA3BUTHS JINYHOCTH;
camooInpe/esieHre B BbIOOpE ONTUMANIBHOTO IyTH U CITIOCOOOB IMYHOCTHO-
npoeccHoHaTbHOTO Pa3BUTHSI; CUCTEMATH3aIMIO 3HAHUHN, TOJTYUYEHHBIX CTy/I€HTaMU B
IpolLecce ayAUTOPHON U CaMOCTOSTENbHOM paboThl. JIabopaTopHbIe 3aHATHS 00€CIIEYMBAIOT
pa3BUTHE U 3aKpEIUICHUE YMEHUN U HAaBBIKOB ONpE/eNICHNUs LeJIel U 3a]]a4 CaMOpa3BUTHS, a
Takxe NpUHITUSA Haubosee 3((HEKTUBHBIX PEHICHUH 110 UX peaTu3aluu.

HuTepaktuBHbIe (OPMBI 00YUYESHHSI, IPEANONAralolie OpraHu3alno 00y4eHnus KaKk
IIPOIYKTUBHOW TBOPUYECKOM JIEATEIHPHOCTH B PEXKUME B3aUMOJICHCTBUS CTYJCHTOB JPYT C
JPYTOM U C MIPETIo/IaBaTeIIeM.

Hcnons30BaHre MHTEPAKTUBHBIX 00pa30BaTEIIbHBIX TEXHOJIOTHIA CIIOCOOCTBYET
MTOBBIIICHUIO UHTEPECa M MOTHBAIUH YUAIIUXCSI, AKTHBU3AIIUN MBICITHTEILHOM
JEeSATEIILHOCTH U TBOPYECKOTO IMMOTEHITHAIA CTYICHTOB, JiefaeT 0oiiee 3 PeKTHBHBIM
YCBOCHHE MaTepuaa, MO3BOJISICT HHIUBUAYATH3UPOBATh 00yUECHUE ¥ BBECTH SKCTPECHHYIO
KOPPEKUHUIO 3HAHUM.

[Tpu mpoBeieHNH JTa0OPATOPHBIX 3aHSATHI HCIIOJIB3YIOTCS TPpyIoBasi padbora,
TEXHOJIOTUS KOJUICKTUBHOW TBOPUECKOH EATEIHbHOCTH, TEXHOJIOTHS COTPYTHUIECTBA,
obcyxaeHune mpodaemsl B hopme auckyccun, Case-study. JlaHHbIE TEXHOIOTHH
00eCTreunBarOT BHICOKUH YPOBCHD YCBOCHHSI CTYICHTaMU 3HAHUH, 3 PEKTUBHOE U yCIIeNTHOE
OBJIAJICHUC YMEHUSIMU M HaBBIKAMU B TIPEIMETHOM 00J1aCTH, (DOPMHUPYIOT MO3HABATEIHHYIO
MOTPEOHOCTh M HEOOXOAUMOCTh JTATBHEHUIIIEr0 cCaMo00pa30BaHusl, IIO3BOJISIOT
aKTUBHU3UPOBATh MCCIIEI0BATENbCKYIO JIEATENBHOCTh, 00ecTIeunBatoT 3PGEKTHBHBIN
KOHTPOJIb YCBOCHUS 3HAHUU.

6 Y4eOHO-MeTOqHYEeCKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOH padoThl 00y4YaoImuXcst

IIpencraBieno B mpuioxeHuu 1.

7 OueHo4HbIe CpeAcTBA JISl IPOBeAeHHUS IPOMEKYTOYHOM aTTecTaluu
[TpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMUYeCKOe M HH(pOpPMALIMOHHOE o0ecTieueHne U CIUTIITHHBI

a) OcHoBHas JIUTEpaTypa:

1 DxoHOMeTpUKa : y9eOHUK /Ui By30B / mof penakuueit 1. U. EnuceeBoiil. —
Mockga : U3narensctBo FOpaiit, 2026. — 449 c. — (Bricmiee o6pazoBanue). — ISBN 978-5
-534-00313-0. — Tekcr : anekTpoHHbIHN // Obpa3zoBaTenbHas miardopma FOpaiit [caiit]. —
URL: https://urait.ru/bcode/582522 (nmata o6pamienus: 05.03.2026).

2 lMoakopeiToBa, O. A. AHanu3 BpeMEHHBIX PSIOB : ydeOHOe mocodue ams By30B / O.
A. TlogkopeitoBa, M. B. CokonoB. — 2-e u3j., mepepal. u qom. — Mocksa : M3gatenscTBo
HOpaiiT, 2026. — 225 c. — (Bsicmiee oopazoBanue). — ISBN 978-5-534-19441-8. —

TexcT : anexTpouHsii / ObpazoBarenbHas mnaTdopma FOpaiir [caiir]. — URL:
https://urait.ru/bcode/583435 (nara obparienus: 05.03.2026).

3 Bakynenko, E. C. Dxonomerpuka (mpoABUHYTHIH Kypc). [IpuMmenenne nakera

Stata : yueObnuk s By3os / E. C. Bakynenko, T. A. Parnukosa, K. K. ®ypmanoB. —



https://urait.ru/bcode/582522
https://urait.ru/bcode/583435

Mocksa : M3natenscTBo FOpaiit, 2026. — 246 c¢. — (Bricmee oobpazoanue). — ISBN 978-5
-534-12244-2. — Texcr : anextpoHHbI // OOpa3zoBarenbHas maatdopma FOpaiit [caifr]. —
URL.: https://urait.ru/bcode/587787 (mara obpamienus: 05.03.2026).

0) /lomoJiHUTEIbHASA JINTEpaTypa:

1. JTaktuonona 0. C. DOkoHomerpuka : yaueobnoe nmocoodue / FO. C. Jlakrronosa ; MI'TV.
- [2-¢ uzna., moarot mo meu. uza. 2005 r.]. - Marautoropek : MI'TY, 2016. - 1 31eKTpOH. OIT.
miuck (CD-ROM). - URL: https://host.megaprolib.net/MP0109/Download/MObject/20642 . -
Tekcrt : anekTpoHHBIN. - (naTa obpamieHus: 05.03.2026). - MakpooOBEKT. - TeKCT : 3JEKTPOHHBIM.
- CBenenus noctymHbl Takke Ha CD- ROM.

2. Jlorynoga, O. C. DkoHoMeTpHKa cpeacTBamu Statistica 6.1. BpemeHHbIe

TuHAMHu4Yeckue psiabl : ydeoHoe mocodbue / O. C. JlorynoBa, E. A. WMneuna, B. B.
Koponesa ;MI'TY. - Marautoropck, 2009. - 135 c¢. : wn., nauarp.,, Ta6m. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2792 . - Tekcrt : 3eKTpOHHBII. - (1aTa
obpamienus: 05.03.2026).

3 KoppensiuoHHBIM U PErpecCHOHHBIN aHan3 : yueOHoe mocodue / M. I'. KapenuHa,

B. III. Tpodumona, T. A. UBanosa u np. ; MI'TY. - Marautoropck : MI'TVY, 2016. - 1

anekTpoH. ont. auck (CD-ROM). - 3arn. ¢ Turyn. skpana. - bynsraeBa C. B.- URL:
https://host.megaprolib.net/MP0109/Download/MObject/2989 . - ISBN 978-5-9967-2086-6 . -
Tekct : aneKTpoHHBIU. - (naTa oOpamenus: 05.03.2026).

B) MeToau4ecKkue yKazaHus:
1

r) IIporpammuoe obecnieuenune u MHTEpHET-pecypchI:

IIporpammHuoe o0ecnieuenune

Haumenosanue .

o Ne norosopa Cpoxk nelicTBUS TULIEH3UH
7Zip cB00OTHO pacnipocTpansemoe [10 0eccpovHO
STATISTICA 8.6 |K-139-08 ot 22.12.2008 0ecCpovHO
FAR Manager cB00OTHO pacnpocTpansemoe [10 06eCcCpovHO
Deductor Studio | Corartienne 0 COTpyIHUYECTBE eCCDOHO
Academic Ne06-2901\08 ot 29.01.2008 p
MS Office 2007 |\ 135 o1 17.09.2007 Geccpoumo
Professional

IIpogeccnonanbHbie 02361 JAHHBIX U MHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMBbI

HasBanmne kypca Cchlka
DnekTpoHHbIe pecypcbl oubanoreku MI'TY um. I'.1. https://host.megaprolib.net/M
Hocoga P0109/Web
https://www.rsl.ru/ru/4readers
/catalogues/

Poccutiickas ['ocynapctBennas 6ubnuoreka. Karamorn

DnekTpoHHas 6a3a nepuoandeckux nznanuit OO0

«ABUCY https://eivis.ru/



https://urait.ru/bcode/587787
https://host.megaprolib.net/MP0109/Download/MObject/20642
https://host.megaprolib.net/MP0109/Download/MObject/2792
https://host.megaprolib.net/MP0109/Download/MObject/2989

HanmonaneHas HHGpOpMaMOHHO-aHATMTHYCCKAs URL:
cuctema — Poccuiickuii nHACKC HaydHOro rutupoBanus | https://elibrary.ru/project_risc.
(PUHII) asp

9 MaTepuajibHO-TEXHHYECKOE o0ecneuyeHne UCHMIJINHbI (MOIYJIA)

MaTepI/IaJ'IBHO-TCXHI/I‘ICCKOG obecneyenne JUCHUITIIMHBI BKJIFOYACT:
MaTepI/IaJIBHO-TGXHI/I'-IGCKOG obOecricucHue JUCHUIIIIMHBI BKIIIOYACT:

Y4eOHbIe ayTMTOPHUH VTS IPOBEICHUS 3aHITUH JIEKIIMOHHOTO THIIA -
Crnenunamm3upoBadHas (yueOHas ) MeOenb (CTOJbI, CTYIbs, JOCKa Ay TUTOPHAs ),
MYJIBTHMEIUIHOE 000pyI0BaHKe (MIPOSKTOP, KOMITBIOTED, 3KpaH) ISk PE3eHTAIUN
y4eOHOT0 MaTepualia 1o JUCIUILINHE,

YueOHbIe ayAUTOPUH JUIS IIPOBEACHUS Ja00OPATOPHBIX 3aHATHH, TPYIIIOBBIX 1
WHJIUBUYATbHBIX KOHCYJIbTAIIMM, TEKYIIIETO0 KOHTPOJIS U MPOMEKYTOYHON aTTECTAINH -
Cnenuanu3upoBaHHas (yueOHas) MeOenb (CTOJIBI, CTYJIbS, JOCKA ayIUTOPHAs),
IIePCOHAJIbHBIC KOMITBIOTEPBI 00bEIMHECHHBIE B JIOKAJIBHBIC CETH ¢ BBIXOJ0M B Internet u c
JIOCTYTIOM B 3JICKTPOHHYIO HH(OPMAIIMOHHO-00Pa30BaTEIbHYIO CPEAY YHUBEPCUTETA,
OCHAIIIEHHBIC COBPEMEHHBIMHU ITPOTPAMMHO-METOIMIECKUMH KOMILICKCAMH

AyIUTOpHH IJIs1 CAMOCTOSTEILHON paOOThI (KOMITBIOTEPHBIC KIIACChI, YUTATbHBIC
3au1bl OnbOIMoTeKNn) - Crienuanu3upoBanHas (yueOHas ) MeOenb (CTOMBI, CTYJIbS, TIOCKa
ayJMTOpHAs ), IEPCOHAIBHBIC KOMITBIOTEPI 00BHETUHCHHBIC B JIOKAIBHBIC CETH C BHIXOJIOM B
Internet u ¢ TocTynoMm B 3JEKTPOHHYIO HH()OPMAITIOHHO-00pa30BaTENEHYIO CPELY
YHUBEPCHUTETA, OCHAIICHHBIC COBPEMEHHBIMU MPOTPAMMHO-METOTUICCKUMHI KOMILTIEKCAMHU

[Tomemenue s XpaHeHUs U MPOYUITAKTUIECKOTO 00CTYKUBAaHUS yUeOHOTO
o0opyaoBanus - MeGenb (CTOJIbI, CTYJbs, CTEIUIAXKH 17151 XpaHeHHs y4eOHO-HaIJISTHBIX
mocoouii 1 yueOGHO-METOINYECKOM JOKYMEHTAIUH ), IEPCOHAIBHBIE KOMITBIOTEPHI.



Ipuioxkenne 1
YueOHO-MeTOANYECKOE 00ecTieYeHne CAMOCTOSITEIbHOIH padoThl 00y4arommuxcst
MNOCTPOEHME MOJEJIA JIMHEWHOW MAPHOM PETPECCUM
JlabopaTopnasi paGora Nel.
Buviuucnenue xoaghpuyuenmos ypasnenus aunetiHou pecpeccuu

[Tapnas perpeccusi — 3TO ypaBHEHUE CBSI3U ABYX NEPEMEHHBIX ) U X'

y="1(x),

rae Yy - 3aBucuMas rnepeMeHHas (pe3yJbTaTUBHBIA IPU3HAK); X - HE3aBUCHUMAsi, OOBSICHSIOIIAs
nepemMeHHas (Ipu3HaK - paxTop).

Jluneitnas mapHas perpeccus: Y = d + bx+¢ .

[TocTpoeHue ypaBHEHHs Perpeccuy CBOJIUTCS K OIICHKE €€ MapaMeTpoB (B MPUBEIACHHBIX
BBIIIIC YPaBHEHUSX pErpeccur — mapameTpbl a u D). JIis OIEHKHM THapaMeTpoB perpeccui,
JUHEHHBIX [0 IapaMmeTpaM, HCIOJIb3YIOT MeTod HauMeHbmMX kBaapatroB (MHK). MHK
IIO3BOJISICT IOJIYYUTh TaKHE OLIEHKH MapaMeTpoB, IIPU KOTOPBIX CyMMa KBaJApaTOB OTKJIOHEHUMN

A
q)aKTI/I‘leCKI/IX 3HAYCHUM PE3YJIbTATUBHOTO IIPpHU3HAKA y OT TCOPCTUUYCCKUX Y(X) MHHHUMaAJIbHA,

T.C.

A N2 .
> (y=9,)" —min.
HJ'ISI JIMHEMHBIX ypaBHeHI/Iﬁ pemaeTcs cieayrmas CUCTeMa OTHOCUTEIIBHO a U b:

na+bd x=>y,
AT YK - 3K
I[J‘If[ peIHeHI/Iﬂ HaHHOﬁ CUCTEMBI U HAXOXKJICHUA d U b MOXHO HUCITIOJB30BATh ABa 11oaxoJa:

1. MUcnonb3yroTcs cleayommne COOTHOIICHHUS:

nox :Zyzx n o>y

A= Aa Ab =

xR Doy x| PR E

azg;bzA—b

A A

2. Mo’KHO BOCITI0JIb30BaThCs FOTOBBIMU (DOPMYJIaMU, KOTOPBIE BHITEKAIOT U3 STOW CUCTEMBI:

a=y-bx, (1)

7 )

11



13 - -
e Cov(x,y)= HZ(Xi —X)(Y;—Y) - xooduument BHOOPOYHOH  KOBAPHALHH;
i1

n
2 _ 1 7\ 2
Oy —H (Xi -X)" - mucriepcus (aKTOPHOTO TIPU3HAKA WM BBIOOpOYHAsT BapHAIlHs,
-1

o603nauaemas kak Var(Xx) .

3agaua

HmeroTcst cTaTHCTUYECKHE JaHHbBIC MOCTYIUICHUS JOTOBOPOB B KOHCOJIMIMPOBAHHBIN
oromker Cankrt-IlerepOypra(y, mipo py6.) B 3aBUCMMOCTH OT YHCIEHHOCTH pabOTaIoNIMX Ha
KPYITHBIX ¥ CPEIHUX MPEIIPUATHSIX(X, mblc.yell.) SKOHOMHUKH paiioHoB 32 2012 T. mpencTaBiieHbI

B Tabnuiie 1.

Heo0xo1muMo nocTpouTh IMHEHHOE ypaBHEHNE TAPHOM PEerpeccuu ) OT X.

Penrenmne.

. Toctynenne YuciaeHHOCTH
Ne paiiona JA0r0BOPOB B T —
ropoga |Omoakery (MJipad. X (ThIC. HeuL.)
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. JInst pacuera mapaMeTpoB YpaBHEHHS JIMHEMHON PETPECCUM IOCTPOMTE PACUETHYIO

Tabnuiry 2.
Tabmuna 2
Ne y X Xy X2 y2
paiioHa
1 44 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
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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
Hroro
Cpeanue Ny v v V2 2
X
3HAYCHUA y Xy X y
2. Ucnionb3ys ¢popmyisl 1, 2 paccunTaiite mapameTps a u b.
3. 3anuimTe NOTy4YeHHON ypaBHEHHE MapHON PErpecCuu.
4. JIna 1npoBepKH NPaBUIBHOCTH  IOJIYYEHHOIO YpPaBHEHHMS  BOCIIOJb3YHTECh

cratuctuueckoil pynkuumeit JMHENH ta6mmunoro npoueccopa Microsoft Excel, s sroro:

— BBIJICIINTE UHTEPBAJI SYCEK, COACPIKAIINI 2 cTOJIONA U 5 CTPOK;

— BcraBpTe (QyHkiuio JIMHEWH, 3apaiite 3HayeHWe KOHCTAHThl W CTATUCTUKU PaBHBIMU

CAUHUIIC.

— BBexute (opmyny Kak (GOpMyly MaccuBa, JUIsI 4ero HaxMmuTe KiaBumy F2 a 3atem

roMmOumHarmto kiasum Ctrl+Shift+Enter.
B TaGaume 3.

perpeccuoHHasl CTaTUCTHKA.

IIOKa3aHO, B KA4KOM IIOpAAKE BO3BpaAIIACTCA AOIIOJHHUTCIIbHAA

Tabmuma 3

b a
SEp S€a
r? sey
F df
SSpee SSocm.

JlabopaTopnasi paGora Ne2.

Buiyucnenue koagpuyuenma koppensayuu u cpeonel OuUOKU annpoxcuMayuu

TecHOTY CBSI3M WM3y4aeMbIX SBJIICHHI OLICHMBACT JMHEHMHBbIH KOI(P(PHUMEHT mapHOM

KOppeJasauun rxy .

_Cov(x,y) _ yx-y-X

0,0,

0,0,

13



rnie 0, =\VX —X o, =4yY —Y

JlunelHbIl K03()HUITUEHT KOPPENSIUHA U3MEHSETCS B Ipeesax —-1< rxy <1

PaBeHCTBO KOX(dHUIMEHTa HYIIO CBHIETEIBCTBYET 00 OTCYTCTBUM JIMHEHHOW CBSI3M.
PaBencTBo K03 dunmenta -1 wim +1 mokaspiBacT HAIMUKME (QYHKIIMOHAIBLHON CBS3H. 3HAK «+»
yKa3blBaeT Ha CBA3b NPAMYK (YBEIMYEHME WM YMEHBLIEHHE OJHOrO IpU3HAKa
COIPOBOXKAAETCA aHAJIOTUYHBIM U3MEHEHHUEM JPYroro Mpu3HaKa), 3HaK «-» YKa3bIBaeT Ha CBA3b
oOpatHyw (yBeJIMYEHME WM  YMEHBIICHME  OJHOrO  MpPHU3HAKA  COIMPOBOXKIACTCS
MIPOTUBOINOJIOKHBIM IO HAIMPABJICHUIO U3MEHEHHUEM JPYroro npusHaka). [lokazaTensm TeCHOTBI
CBSI3M MOXHO JaTh KaU€CTBEHHYIO OLIEHKY:

KosmyecTBeHHasi Mepa TECHOTHI CBSI3H KadecTBeHHasi XapaKTePHCTHKA CHJIbI
CBSI3H
1o 0,25 Ouenb ciiabas

0,25-0,44 Cnabas

0,45-0,64 YMepenHas

0,65-0,80 CunbHas

0,81 -0,90 Becsma cubHas

0,91-1,00 OueHb CUIILHAI

OueHky KadyecTBa IIOCTPOCHHOM Mojenu ompeneisieT KodgduuueHT (MHIEKC)
AeTePMHHALINM, A TAKXKE CPeIHAsl OIIMOKA aNNPOKCUMAIHMH.

2
Ko>pduunent nerepmuHanum rxy :

A 12
2 _20.-9)
xy = —\2 -
d.(y-9)
Koadduuuent nerepmunanuu npuHuMaer 3HadeHus or 0, xoraga ¢akTopsl X He

OKa3bIBaAOT HUKAKOT'O BIIMAHUA HA 3aBUCUMYIO IIEPEMCHHYTO, 10 1, Korjaga uaMCHCHU A 3aBUCHUMOI
nepeMeHHoﬁ Y IIOJIHOCTBIO 0OBSICHUMBI BIIMSTHUEM (l)aKTOpOB MOICIIN.

@yHKIMOHAIbHASI CBA3b BOSHUKAET IIPU 3HAYEHUH PABHOM 1, a orcyTcTBHe cBs3H - 0. [Ipu
3HauUEHUSAX MOKa3aTesel TECHOThI cBsi3U MeHblue 0,7 BenuunHa Kod(puIUeHTa AeTepMUHALNN
Bcerga Oyzaer Hmxke 50%. DTo o3HayaeT, 4To Ha JOJIO BapualMu (PaKTOPHBIX HPU3HAKOB
MPUXOJUTCS MEHbIIIAs YacTh [10 CPABHEHUIO C OCTAIIbHBIMU HEYUTEHHBIMH B MOJIENN (aKTOpaMu,
BIMSIOUIMMH Ha U3MEHEHHUE PE3yJbTaTUBHOIO NoKa3arens. [locTpoeHHbIEe IPHU TaKUX YCIOBHAX
perpeccuoHHbIE MO UMEIOT HU3KOE MPAKTUYECKOE 3HaAUEHUE.

Cpeansia omulKa annmpoKCMMAIUM - CPEJHEE OTKJIOHEHHE PACUETHBIX 3HAUYEHUM OT
(haKTHYeCKuX:

Al _1 Y=Y 100
A—nZA nz‘ ; 100% .

JlommyCTIMBIN TIpe/IeT 3HAYCHHH A - ke Goree 8 - 10%.
3agauya
OnpenenuM JUHEWHBIH KOA(G(UIMEHT MapHOW KOpPPeNslUd M CPEIHIOI OIIUOKY

anMpOKCUMAIIUH [T ypaBHEHUS ApHOW perpeccuu, noiaydeHHoro B Jlaboparopnoii padore Nel.

14



Pemnenue.

1. lononHuTe TabMUIy 2. CIEAYIONIMMHU PACUETHBIMU MOJISIMHU (TalI. 4).

Tabnuua 4
Ne ) yx B yx Ai
paiioHa
1
A4 3
2 {
1 2
3 ¢
2,9 1
4
0,8 8,3
5 :
55 0,2
6 y
8,8 3,1
7
7,5 9
8 /
8,7 9,1
9 {
8,6 0,1
10 j
04,6 4,2
11
0,5 9
12 ¢
8,3 5
13 j
32,4 06
14 j ]
22 12,2
15 ]
9,1 15
16 ] ]
44,2 25,1
17 i ]
50,6 32
18 i
56,1 49
19 y
09,5 57
20 ! :
42,9 82
Hroro
Cpenn W2 \2

He 3HAYCHUHA

15
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2. CpaBHMTE NOJY4YEHHOE 3HaYeHHE KO3(pHLMEHTa NeTepMHHALMU CO 3HAUYCHHEM,
BeIuucieHHbIM pynkiueit JIMHENH.

3. CnenaiiTe BEIBOABI O TECHOTE CBSI3U U 00 OIEHKE Ka4eCTBa MOCTPOCHHOM MOJICIIH.
JlaGopaTropHnasi padora Ne3.
Oyenka 3HayumMocmu ypaeuenus peepeccuu ¢ nomowwto F-kpumepus Quwepa

F-xputepuii @®umiepa 3akioyaeTcsi B IPOBEPKE T'MIOTE3bl /o O CTaTUCTUYECKOU
HE3HAYUMOCTH ypaBHEHMS perpeccuu. st 3TOro BBINOIHAETCS CpaBHEHHE (PaKTHUECKOTO Fgpaum
¥ KpUTHYeCKOro (TabnmaHoro) Fus: 3Hauenuit F-xpurepus @umepa.

Fpaxm Onpenensercs u3 COOTHOIICHUSI 3HAYEHUH (aKTOPHON M OCTaTOYHOW AMCIIEPCHUH,
paccUMTaHHBIX HA OJIHY CTEIIEHb CBOOOBI:

N2 1-r2  m 3)

rjie N — 9KCII0 eAWHKII COBOKYITHOCTH;, M — YHCIIO TTAPAMETPOB MPH TEPEMEHHBIX (JIJIsI IMHEHHOMN
perpeccuu m = 1),

Fraon — MakCHMalbHO BO3MOXKHOE 3HAYCHHE KPHUTEPHs IOJ BIUSHHUEM CIyYailHbIX
(axTopoB mpu creneHsx cBoboasl K1 = m, ko = n—m — 1 (s nuneiiHO# perpeccun M = 1) u
YPOBHE 3HAYMMOCTH OL.

YpoBeHb 3HAUUMOCTH O — BEPOSATHOCTh OTBEPTrHYTh IPABWIBHYIO THIIOTE3y IpH
yCIIOBHH, 4TO OHA BepHa. OOBIYHO BenmunHa o mpuHUMaeTcst papHoit 0,05 nmm 0,01.

Ecmn Fuusr < Fpaam, T0 Ho - rumore3a o ciyyailHOM NpuUpoAe OLIEHWBAEMbIX
XapaKTEPUCTUK OTKJIOHSAETCS W IPHU3HACTCA HUX CTAaTUCTHUYECKas 3HAYMMOCTb M HAJEKHOCTD.
Ecmu Fuaen > Fgaom, TO THIOTE3a Ho HE OTKIOHSAETCS M TNPU3HAETCA CTaTHCTUYecKas
HE3HA4YMMOCTb, HEHAJIEKHOCTh YPAaBHEHHUSI PETPECCHH.

3agaua

Onpenennm F-kputepuit ®@uiepa a8 ypaBHEHHUS TApHON perpeccuu, MOTYYSHHOTO B
JlaGopaTtopHoii pabote Nel.

Pemrenmne.

1. Paccunraiite Fypum 10 opmyse 3 U cpaBHHUTE MOITYYEHHOE 3HAUEHHE CO 3HAUECHUEM,
paccuntanHbiM ¢ oMotnbio pynkiuu JIMHEWH B JIabopatopHoit paboteNel.

2. Omnpenemute Frasn ipu 3amanHOM ypoBHe 3HaumMoctH o = 0,05 (/lpunoowcenue 1).
Kputnyeckoe 3HaueHue Takke MOXKHO Haiitu ¢ nomorbio pynkiuu Excel FPACIIOBP.

3. CpaBHI/ITC MOJIYUCHHBIC 3HAYCHUSA Fiaon 1 F(j;axm, clienalTe BBIBOJ O CYHICCTBCHHOCTHU
CBsI3H.
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JlaGopaTtopHasi padora Ne4.
Oyenxa cmamucmuyeckol 3HAUUMOCMU NAPAMEMPOE pepeccul U KOppeaiyuu

s OLEHKM CTATHCTHYECKOM 3HAYMMOCTH KO3((PUUMEHTOB perpeccud H
KoppeasinuM paccuuThiBarorca t-kpurepuid CThIOAEHTA U JA0BEpPUTE]bHbIE HHTEPBAJIbI
Ka)XJI0r0 W3 MokKas3areiieid. Berauraercs runoresa Ho o0 ciiydyailHOW IPUPOJIE MOKa3aTeNlen, T.e. 0
HE3HAYMMOM HUX OTIMYMU OT Hyns. OlleHKa 3HauuMOCTH KOd((UIIMEHTOB perpeccuud u
Koppesiiui ¢ noMolbio t-kputepust CTbIOJIEHTAa MPOBOAUTCS IYTEM CONOCTaBICHHUS MX
3HAYCHHUH C BEIMYUHOMN CITyYaiHOW OIIMOKU:

tb=—; ti=—; t="2 @)

CayuaiiHble OIIMOKM MapaMeTPOB JIMHEHHOU perpeccu U KodduimenTa Koppesiuu
OTIPEICIISAIOTCS 110 POopMyJIam:

[ 20-90%0-2)

sep Z(X—T()z =
BRSO DY DY, SN )
_ . o

n-2 nZ:(x—Y()2 n’c, “" noy ©)

2
S ocm. Socm. .

Z(X_)_()Z ZO_X\/H’ )

se,

(7)

CpaBHuBasi (pakTUUECKOE M KpUTHUYECKOE (TaOIMYHOE) 3HAYeHUS t-CTAaTUCTHUKU - g, U
tpaxm - TPUHUMAEM WM OTBEpraem runoresy Ho.

Cesa3p Mexnay F-xkputepuem @umepa u t-cratuctuxkoir CTbIOAEHTAa BBIPAXKAETCS

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

Ecnu tmaor < tpaom MMM tpaxm < - Unass, TO Ho OTKIOHSETCS, T.€. @, D U Iy He ciydyaitHO
OTJIMYAIOTCSI OT HYyJsS U CQOPMHUPOBAIMCH IOJ BIMSHHUEM CHUCTEMAaTHUYECKU JAEHCTBYIOLIETO
daxTopa X.

Ecmu twaer > tpaxm WA Lpaxm > - tmaer, TO THIIOTE3a Ho HE OTKIOHSAETCS W IPU3HAECTCSH
clly4aiiHasi mpupoaa GopMUPOBaHUS a, D HITH Iyy.

3agaua

O1eHUM CTaTUCTUYECKYI0 3HAYUMOCTh KOI(DPHUIMEHTOB pEerpeccuu, PacCYNTAHHBIX B
JlaGopaTtopHoii pabote Nel.

Peurenmne.

1. ITpumuTe runoresy Ho o cTaTHCTUYECKH HE3HAYMMOM OTJIMYMH MOKA3aTeNel OT HyJIs a
=b= rxy =0.

2. PaccuuTaiiTe BETWYMHBI CIIyYalHBIX OIMIMOOK, HWCTHONB3ys ¢opmynsl 4, 5, 6, 7.
CpaBHUTE TONy4YeHHBIC 3HAYEHUS CO 3HAYEHUSMHU, PACCUYUTAHHBIMU C TMOMOIIBI0 (PyHKIHUU
JIMHEUWH B JlabopatopHoii paboteNel.
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3. Onpenenute trasy IpH 3a1aHHOM ypOBHE 3HaAYUMOCTH o = 0,05 1 CcTemeHb0 cCBOOOIBI K2
=n-m-1 (lIlpunoscenue 2). Kputrueckoe 3HaUCHNE TAKKE MOYKHO HAUTH C TOMOIIBIO (PYHKITHH
Excel CThIO/JPACIIObP.

4. CpaBHUTE TOJy4YCHHbIC 3HAYCHUS Umagr U tpaxm, CHETANTE BBIBOA O CTATUCTHUYECKOM
3HAYMMOCTHU [1aPaMETPOB PETrPECCHH.

JlabopaTopnasi paGora NeS.
Pacuem 0osepumenvnvix unmepeanog

3amMeTHM, 4TO BCE OIICHKH, MPUBEICHHBIC paHee, ONPEACISIIOTCS OJHUM YHCIIOM, T.C.
SBIISIIOTCS TOYCUHBIMH. [Ipy Manbix oObeMax BBIOOPKH TOYEUHAs OIEHKAa MOXKET MPUBOAHTH K
OOoJIbIIIUM OIMOKAM M 3HAYMTEJIBHO OTJIMYAThCS OT OIlEHMBaeMoro rnapamerpa. bosee mmpokoe
MPUMEHEHHUE TIOMYYWJI METOJl JOBEPHUTEIbHBIX HHTEPBAJIOB, Pa3paOOTaHHBIM aMEpPUKAHCKUM
cratuctukom 0. Heitmanom.

Takum 00pa3oM, pacCcUMTaHHbIC 3HAYCHHUs TMOKaszarened (koadduuuenter a, b, ryy)
SIBIISTFOTCS TIPUOJIMYKEHHBIMH, TTOJTYICHHBIMHI Ha OCHOBE MMEIONUXCS BRIOOPOYHBIX JAHHBIX. J[Jist
OILICHKH TOTO, HACKOJIbKO TOYHBIC 3HAYCHUS MMOKa3aTelIeii MOTYT OTIMYAThCS OT PACCUMTAHHBIX,
OCYIICCTBIISICTCS MOCTPOCHHE JIOBEPHUTEIBHBIX HWHTEPBANOB. JlOBEpHTEIbHBIC HHTEPBAIIBI
OIPENENSIOT MPEeibl, B KOTOPBIX JIeXKAaT TOYHbIC 3HAUCHHS ONPEACISCMbIX MOoKa3aTee ¢
3aJIaHHOM CTETICHBIO YBEPSHHOCTH, COOTBETCTBYIOIICH 3aJaHHOMY YPOBHIO 3HAYMMOCTH o. [Ipu
MOCTPOCHUH 3KOHOMETPUYECKUX PETPECCHOHHBIX MOJICNICH JOBEPUTEIbHBIC HHTEPBAIBI OOBIYHO

ONPENEIAT I ABYX YPOBHEM 3HAYUMOCTH - X = 0,05 u a=0,01. Coorsercreenno
TOBOPAT O S5-TIPOLIECHTOHOM YPOBHE 3HAYUMOCTU WM OO |-NPOLIEHTHOM YPOBHE 3HAUYHMMOCTH.

JloBepuTenbHble WHTEpBalbl (YPOBHHM JOBEPHUS) MPH ITOM OyAyT paBHBI 1-a=0,95 u

1_a = 0;99 CoOOTBETCTBEHHO TOBOPAT O 95-HpOHeHTHOM uin O 99'HpOH€HTHOM YPOBHE

noBepust (HagexHOCTH). [louepkHeM, 4TO 4eM MEHbIIE YPOBEHb 3HAUNMOCTH (00JIbIIIEe yPOBEHD
JIOBEpHsI), TeM IIMpPE COOTBETCTBYIOUIMH JOBEPUTEIbHBIM HMHTEpBan (IpU MPOYUX pPaBHBIX
YCIIOBUSIX).

Jlist pacyeta JOBEPHUTEIIbHBIX HHTEPBAIIOB [UIsl MapaMeTpoB & U D ypaBHeHHs THHEHHON
perpeccuu orpenesieM NpeAeabHy0 OINOKY A i Ka)K0ro MoKa3aTes:

Aa = tma6ﬂ. ’ Sea; Ab= tmaﬁfl. ’ Seb' (8)

Benuuuna t46, MMpEaACTaBIACT €000 TabIMYHOE 3HAYCHHE t'KpI/ITepI/IH CTLIO,I[GHTa noa

BIIMSHUEM CIyYalHbIX (AaKTOPOB TIPU CTEMEHH CBOOOABI K = N—2 u 3aJaHHOM ypOBHE
3HAYMMOCTH O.

CDOpMy.]'IBI AJId pacueTa JOBCPUTCIIbHBIX HHTCPBAJIOB UMCIOT CHGILYIOHII/IP’I BU:

Ya=axla, y, =a-Aa y, =at+ha

7, =btAb; ¥, =Db—Ab; ybmaX=b+Ab. (9)

min

Ecmu B TpaHULbl JOBCPUTCIIBHOTO MHTCPBAJIa MOMaJgacT HOJIb, T. €. HWXXHIAA T'paHUIA
OTpULAaTCiIbHa, a4 BEPXHIAA IMOJIOKHUTCIIbHA, TO OI_ICHI/IBaeMBII\/'I nmapaMeTp NPpHUHUMACTCS HYJICBLIM,
TaK KaK OH HE€ MOXET OJHOBPEMCHHO IPHHHUMATb W IIOJOXHUTCIBHOC, W OTPHLATCIBHOC
3HA4YCHUAI.

3amaua
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Paccuntaem moBepHTEeNbHBIM MHTEPBAT Ui KOAQdUIMEHTOB ¢ 1 D, 3HaYeHHs KOTOPBIX
Haiinens! B JJaboparopHoii paboTeNel.

Pemnenue.
1. Onpenenute npeaenbHYyO OMUOKY TSI KaXA0Tro Imokas3aress mo ¢opmyie 8.

2. Ompenenute AOBEpUTEIbHBIC UHTEPBANBI i1 K03 duimeHtos a, b o dpopmyne 9 u
3aIUIINTE MMOJYyUYEHHbIE TPAHUILIBI IOBEPUTEIBHBIX HHTEPBAJIOB.

JlaGopaTtopHasi padora Ne6.

Toueunwiii u uHMeEPBANLHBLL NPOSHO3 NO YPABHEHUIO IUHEUHOU pecpeccuu

ToueunbIi IIPOrHO3 3aKIYacTCd B IMOJYYCHHUH ITPOTrHO3HOI'O 3HAYCHHA yp , KOTOpOC

onpezienseTcs MyTeM MOJCTaHOBKU B ypaBHeHHe perpeccuu: [1[1 Yy = a + bx

COOTBETCTBYIOIIETO (IIPOTHO3HOI0) 3HAUYEHUS X p: yp =a+b- Xp .

WHTepBanbHblii IPOrHO3 3aKJIIOYAeTCsl B IIOCTPOEHUHU JIOBEPUTEIBHOIO HMHTEpBaja
IPOTHO3a, T. €. HW)KHEH M BEpXHEH T'PaHULl Vpmin, Vpmax MHTEPBAJA, COAEPIKAIIErO TOYHYIO
BEJIMYKMHY JIJISI TIPOTHO3HOTO 3HaueHHS Vp (Vpmin< Pp< Vpmax). JlOBEpUTEIBHBIN MHTEPBAT BCET/Ia
onpeneNnsercss ¢ 3aJaHHOM BEpOSATHOCTbIO (CTENEHbI YBEPEHHOCTH), COOTBETCTBYIOILEH
IPUHITOMY 3HAUYEHUIO YPOBHS 3HAUUMOCTH OL.

[TpenBapuTENbHO BBIYUCIIAETCS CTaHIapPTHAS OMIMOKA ITPOrHO3a m)"/p :

N2
X, — X
m, =c -l+£+(IO )

ocm. n Z (X _ )—()2 , (10)

3arem CTPOUTCA ,Z[OBepI/ITeJ'IBHI:Jﬁ HWHTCPBAJI MNPOTHO34, T. €. ONPCACIAIOTCA HUWUKHAA

Y ¥p . M BEPXHSIS Y Vo IPAHMIIBI MHTEpBaja MPOrHo3a:
min max

N =V —AA . . =V —|—AA
ypmin yp Yp s yypmax yp Yp -

Ay =t mg

e Yo mabn. Y

3agaua

BrImoTHIM MPOTHO3 0KKIa€MBIX 00BEMOB MPOJAXK V TIPH MPOTHO3HOM 3HAYCHHUH 3aTpat
Ha pekinamy Xx, coctaBistomieM 107% ot cpegHero ypoBHA. OLIEHMM TOYHOCTH IPOTHO3a,
paccumTaB OMIMOKY MTPOTHO3a U €r0 IOBEPUTEIHHBI HHTEPBAI.

Peurenmne.

1. PaccuwmraiiTe NporHo3HOE 3HAUEHNE X p , @ 3aTEM IPOTHO3HOE 3HAYCHUE yp .
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2. Paccuuraiite omm0OKy nporuosa no gopmyie 10.

3. TlocTpoiiTe JOBEpUTENBHBI HMHTEpBal MPOTHO3a, CAENAlTe BBIBOJABI O
HAJIe)KHOCTHU MPOTHO3A.
JlaGopaTropuasi padora Ne7.

Pacuem koagpdhuyuenma snacmuynocmu

B skoHOMMYECKHX HCCIIEIOBAHUIX IIMPOKOE MPUMEHEHUE HAXOIUT TaKOW IMOKa3aTellb,
KaK KO3(DPUIMEHT 31aCTUYHOCTH, BBIYUCIIIEMBIi 110 hopmyIie:

D=1 (x>
y

KoadduumeHT 31acTUYHOCTH TOKA3bIBAET Ha CKOJIBKO MPOIICHTOB U3MEHHUTCS PE3yJIbTaT
» Ipu u3MeHeHuM (akropa x Ha 1 % OT cBOEro HOMHHAJIBLHOI'O 3HAUEHHUSL.

Jis nuneitHo# perpeccun K03(h(OUIUEHT IaCTHYHOCTH PaBeH:

M 3aBHUCUT OT X, IO3TOMY PaCCUHUTHLIBAKOT Cpe,Z[HI/Iﬁ KOS(i)(bHLIPICHT 3JIAaCTUYHOCTH:

5= ®==b
y

< | xI

Cpennuii  kod>QGUIMEHT 3MacTMYHOCTH O TOKA3bIBAET, HA CKOJBLKO IPOILEHTOB B
CpeHEM IO COBOKYITHOCTH HW3MEHHTCS pe3yJbTaT ) OT CBOCH CpeIHEH BEIMYHMHBI IPH
u3MeHeHuu ¢daktopa x Ha 1 % OT CBOETO CpeHero 3HAUYCHUSI.

3amaua
PaccuntaeM k03 GUIIUEHT 2TaCTUYHOCTU U CpeaHUIN KOd(DPUIIMEHT 2IaCTUIHOCTH.

Penrenmne.

1. Paccunraiite K03 PUIMEHT 2TACTHIHOCTH M CPEAHUI KOdP(HUIMEHT 31aCTUIHOCTH.

2. CrenaiiTe BBIBO/IBI 00 N3MEHEHHH ) TIPY M3MEHEHNH (haKkTOpa X.
KoHTpoJibHbIE BONIPOCHI:

1. Yro moHumaeTcs 1oj napHou perpeccuei?

2. Kakoil BUI MMeeT CHCTEMa HOPMaJbHBIX YPaBHEHHI METOJa HAMMEHBIIUX KBaJpaToB B
ClIy4ae JIMHEMHOU perpeccuu?

3. Mo kaxoii popmyJie BBIYUCIAETCS JIMHEHHBIN KO3 GULIMEHT MapHOM Koppesuun?

4. Kax BbIUMCIISIETCA U YTO MOKA3bIBAET NHIEKC AETEPMHUHALINN?

5. Kak npoBepsieTcst 3HaYMMOCTb YpaBHEHHsI PETPECCUH U OTJENbHBIX KOA(PPHUIIMEHTOB?
6. Kak ctpoutcst JOBEpUTENBHBIN HHTEpPBAJI IPOrHO3a B CIy4ae JMHEHHON perpeccun?

7. Kak BBIUMCHSIOTCS M 4YTO TMOKa3bIBAIOT KOA(P(GUIMEHT 3JIacTUYHOCTH O M CpelHui

k0> PUIMENT dnacTHYHOCTH O ?
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IOCTPOEHUE MO/JIEJIA MHOXXECTBEHHOWM JINHEMHOM PET'PECCHUHA
JlabopaTopnasi paGora Nel.
Ombop ¢haxmopos 0151 NOCMPOoeHUst MHOIHCECMBEHHOU TUHENHOU 3a8UCUMOCTIU
U OYeHKa cmenenu KOJIUHEeAPHOCTNU U MYTbIMUKOLIUHEAPHOCMU Pecpeccopo8

MHo:xkecTBeHHAsi JIMHeliHasi perpeccusi — YypaBHEHHE CBSI3U C HECKOJBKUMU
HE3aBUCUMBIMU IEPEMEHHBIMH:

y=by+bX +byX% +...+b X, + &, (1)
rae y — 3aBucuMas (oObsiCHIEeMasi, SHJIOTCHHAs) — PErpeccanyt; Xi, X2, , Xm — HE€3aBHCHMBbIC
(0OBsICHAIOIINME, SK30TCHHBIC) MEPEMEHHBIC — PErpeccophl, £ — Ciy4daliHas COCTaBJISIONIAS
MOACIIH.

3aBucumocTth (1) BO MHOrMX ciyyasX JOBOJBHO XOPOIIO OTPAXKAaeT CIOXKHUBIIHECS
SKOHOMHYECKHE B3auMOCBs3U. Mcxonnas uHdopmanus A MOCTPOSHUSI JaHHOW 3aBUCUMOCTHU
0OBIYHO 33a€TCs B BUJIE HEKOTOPOU TaOJIHIIBI.

Ne DaKTOPHI, UIs1 KOTOPHIX MOJIYYeHbI TaHHbIE

X1 X2 Xj Xm y

1 X11 X21 Xj Xm V1
1 1

2 X12 X22 Xj Xm Y2
2 2

n X1 Xom X; Xm Yn
m n n

Crnenyer onpenenuTh BCE JU NMEPEMEHHBIE CIIEAyEeT BKIKOYaTh B YpaBHEHUE WUIIM €CTh
MepeMEHHbIE, KOTOPBIE CYIIECTBEHHO HE BJIMSIOT HAa BEIMYMHY Y W UX HEIelIecoo0pa3Ho
BKItouath B (1). B mepBoM cimyuae p = m, Bo BTopoM p< m.

Jlns  pemieHUss STOrO BOMpPOCA YacTO HCIONB3YeTCs TaONWIla, COCTAaBJICHHAs U3
KO3 PUITMEHTOB MapHON KOPPENSAUUA. DJIEMEHTaMHU TaKOW TaOJIHIIbI SBISAIOTCS KOA(DOUIIMEHTHI
MapHO# Koppensuuu A Bcex M daktopos. Tabnuiia umeet BUL:

y X1 X2 Xm
1
y Fyx, ryx2 rme
X1 1
rxly rxlx2 Ifxlxm
X 1
? erY rxle rx2xm
X 1
m er Yy er X erXZ

B kyieTkax TaONMIIbI 3aTIMCaHbl MAPHbIE KO3(QQUIMEHTHI KOppeNAuuy, Hanpumep, Iy, x,

HapHbINA KO3()PUIHEHT KOPPENSIUA MEeXAYy IEPEMEHHBIMU X2 U X1.

Koadppunments rij 51 rji , & TaKXKe Iy jy # r-yxj COBIAJAIOT, TAK KaK TECHOTA CBS3HU

MEX]ly TIEpEMEHHBIMHU Y U Xj Takasl Jke, KaKk MeX/1y IIepeMEHHBIMU Xj U Y, aHAJIOTUYHO JUIS Xj U Xi.
21



[ToaToMy TaOnuUIly 3amMCBHIBAIOT B YIPOIIEHHONW CHMMETPUYHON (opMme (TpeyrosiabHas
dopma).

y X1 X2 Xm
y 1
ryxl ryxz rme
X1 _ 1 rX1X2 rx1xm
X _ _ 1
? r-szm
Xm _ _ _ 1

[To maHHBIM TaKOHM TAOIHIIBI MOXKHO MPUMEPHO OIEHUTH, KaKue (haKTOPHI CYIIECTBEHHO
BJIMSIOT HA TIEPEMEHHYIO Y, a KaKhe — HECYIIECTBEHHO, a TAaK)K€ BBIIBUTH 3aBUCHMOCTH MEXKITY
(dakropamu.

Ecmm Bemmumaa kodddurmeHta mapHOW KOppESIUM MEXIy Y W Xj Maua, TO
HeresnecooopasHo BkiIouaTh (aktop Xj B ypaBHenue (1). Boicokoe 3HaueHune koddQuirenta
MAPHON KOPPEISAIAN MEXKITY Xi U Xj, TOKA3bIBACT UX TECHYIO KOPPEIIIHUOHHYIO CBsI3b. CumTaercs,
YTO JIBE TIEPEMCHHBIC Xj U Xj SBHO KOJUIMHEAPHBI, T.. HAXOJATCS MEXIy cOo0Oi B JIMHEHHOU

3aBUCUMOCTH, €CIIH rXiX,- >0,7 . Ecnu (akTopbl SIBHO KOJUIMHEAPHBI, TO OHU TyOJIUPYIOT ApYr

JIpyra ¥ OAMH U3 HUX PEKOMEHAYETCS WCKIIOUUTh U3 perpeccuu. llpennmoureHue mnpu 3ToM
otnaetcs He (akTopy, 6oJiee TECHO CBSI3aHHOMY C PE3YJIbTaTOM, a TOMY (haKTOpy, KOTOPBINA MpU
JIOCTaTOYHO TECHOM CBSA3M C PE3yJIbTaTOM HMEET HAUMEHBIIYI0 TECHOTY CBS3M C JAPYTUMU
dakTopaMu WM BRIOUPAIOT OJIMH U3 HUX B 3aBUCUMOCTH OT UX CMbICJIa U MHEHHUS UCCIIEIOBATEIIS.
HenenecooOpa3Ho BKIIOUaTh B ypaBHEHHUE OJTHOBPEMEHHO [10KA3aTENH, IPEICTABIISIIOIINE CYMMY
HEKOTOPBIX ()aKTOPOB MM MX COCTABHBIX YaCTeH, a TakKe XapakTepU3yIOIUe OJUH U TOT XKe
(dakTop, BBIPRKEHHBI B pPA3IMYHBIX €IWHUIAX HW3MEPEHHs, Hampumep, aOCOIIOTHBIX H
OTHOCHUTEIIBHBIX.

[To BenuuuHe napHBIX KOI(DOUIMEHTOB KOppPEISLUU OOHApPYKUBAeTCA JIMIIbL SIBHAS
Koppemsiius  ¢pakrtopoB. HauOosblime TpPyAHOCTH BO3HHUKAIOT HPHU MYIbMUKOLIUHEAPHOCU
¢dakTopoB. [l OLEHKM MYJIbTUKOUIMHEAPHOCTH (DAKTOPOB HCIIONB3YETCS onpedenumens

Mampuyvl NApHLIX KOIPDuUYUenmos mexichaxmopHou Kopperiyuu DET |R| .

rxlxz rxlxm

Moo 1 Ty
DET|R|=| ™™ 2
e x Txox, =+ L

Yem Onmxe x 0 ompenenuTesib MaTpUIbl MEXK(PAKTOPHON KOPPENSAIUH, TEM CHIIbHEe
MYJIbTUKOJUTMHEAPHOCTH (PAKTOPOB 1 HEHaIeXkKHEe pe3yIbTaThl MHOKECTBEHHOM perpeccun. 1
HA000pOT, yeM OJmke K 1 onpenenuTtens MaTpUIbl MeX(PaKTOPHON KOPPENlnU, TEM MEHbIIIe
MYJIbTUKOJUIMHEAPHOCTh (PAKTOPOB.

3agaua

TpebyeTcs MOCTPOUTH CTAaTUCTUYECKYIO 3aBHCUMOCTH CTOMMOCTH KBapTHUpPBI OT Tpex
(bakTOpoB B BHJIE MHOXXECTBEHHOW perpeccuu (tabdn. 1). lns mocTpoeHus Mojenu, B MEPBYIO
ouepesb, HEOOXOAWMO MPOBECTH OTOOp (PAaKTOPOB U OLEHHUTH CTENEHb KOJUIMHEAPHOCTH
perpeccopos.
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Pemnenue.

1. Paccuuraiite Ko3pduIMeHTs mnapHoil Koppensauuu. I[IpoBepbTe NPaBHIBHOCTH
pacueTtoB ¢ momoinbio ctatuctTudeckol Gynkimun KOPPEJI snekTpoHHOM TaOIHUIIBI
Microsoft Excel.

2. Tlo nonmyyeHHBIM 3HAYEHUSIM MApPHBIX KOIPPHUIMEHTOB KOPpENSIUU OTOEpHUTe
HauboJee cymecTBeHHbIe (DaKTOpbI A ypaBHeHus (1).

3. IlpoBepbTe pakTOpHl HA KOJUIMHEAPHOCTh U MYJIbTUKOJIJTHHEAPHOCTD.
4, CpaenaliTe BBIBOJBI.
Tabnumna 1.
Hcxonnble JaHHEIE 3a0a4U
paccTosiHue
CTONMOCTb o6 as Kunast
5 A0 MeTpo,
Ne nam. KBapmwphbl, |nfowagb, M~ | niowanb,
ThiC. AiOMN., Y X1 M2 X 5 MUHYT
NeLKoM’ x 3
1 16 80 84 3
2 22 62 37 8
3 23 69,7 42 18
4 19,8 79 80,3 28
5 34 96,4 88 8
6 24,8 90 64 8
7 23,7 102 66 7
8 41 87 86,8 10
9 31 114,8 74 10
10 38,6 114,3 74,7 8
11 46 90 62 8
12 38 116 81 10
13 42,7 107 78,8 10
14 27 93 66 18
15 78 176 129 10
16 38 96 69,4 8
17 23,8 92 72,8 10
18 68 176 110 20
19 23 74 49 18
20 48,8 106 73,7 10
21 34 88 61,7 3
22 23 74 48,8 10
23 26,8 74,7 80,8 10
24 37 118 76 8
25 30 92 62 18
26 43 110 79,8 8

JlaGopaTtopHasi padora Ne2.
Oyenxa napamempos ypasHeHus MHOICECMBEHHOU pecpeccuu

s olleHKH mapamMeTpoB YpaBHEHHS] MHOKECTBEHHOMW JIMHEWHON perpeccuy MpUMEHSIOT
MeToa HanMeHbInX kBaapatoB (MHK).

Jns nuHENHBIX ypaBHEHUN W HEJIMHEHHBIX YPaBHEHUW, NMPHUBOJIMMBIX K JIMHEHHBIM,
CTPOUTCS CIIEAYIOLIAs CUCTEMA HOPMAJIbHBIX YPABHEHUM, PELLIEHUE KOTOPOU ITO3BOJISAET ITOIYYUTh
OLICHKH ITapaMETPOB PErpeccuu, B YaCTHOCTHU AJis ypaBHeHus (1):
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Z:yznb0 +b12x1+b22x2 +...+mexp,
Zyxl:bOZx1+b12x12+b22x1x2+...+bm2xmx1, o
Z:yxm :bOme +b12X1Xp +bZZX2Xm +...+mex§].

OHUM U3 METOJIOB JJIS €€ PEIICHUS SBIISIETCS METOJ] ONPECIUTEIICH:

bozA_bO b:ﬂ, bm:Abm,

A A A

N DX D) X
Alezxf szxl Z:xmx1

roe .. — OIIpeACIUTEIIb CUCTCMBI;
2
X X1 Xm Xo X «ee Xm

Abo , Abl yeees Abm — YacCTHBIC OIPEACIUTENIN; KOTOPBhIE MOJYyYaIOTCS IyTEM 3aMEHBI

COOTBETCTBYIOIETO CTOJIOIA MATPHIIBI OIIPEACTUTENSI CHCTEMBbI JAHHBIMH JICBOI YaCTH CHCTEMBI.
3amaua

1. Paccuuraiite napaMeTpbl ypaBHEHUSI MHOYKECTBEHHON PErPeECCUH C IIOMOILBIO METO/1a
onpeaenuteneid. JUig BBIYMCICHUS ONPEACIUTENEH HCIOJIB3YHTE CTaTUCTUYECKYIO
¢ynkuuo MOIIPE/L. IIpoBepbTe MOTy4YEHHBIE Pe3yJbTaThl C MOMOUIBIO (YHKIIHU
JIMHEMH.

2. 3amuImTe MOJy4YeHHOE YPaBHEHNE MHOKECTBEHHOH perpeccuu.

JlabopaTopnasi paGora Ne3.
Ilocmpoenue ypasHeHus MHONCECMEEHHOU pecpecCcuu 8 CMAaHOAPMU308anHOLL hopme

Ecin  xoapduuueHTsl MHOXKECTBEHHOM pErpeccMd paccMaTpuBaTh B KauecTBe
MoKasaresnei BIUsAHUSA (PAKTOPOB, TO CleAyeT MMETh B BHIY, UYTO KOd(DPHUIMEHTHI perpeccuu
MEXIy CO0OM MpAMO HE CpaBHUMBI. VX YHCIICHHBIC 3HAYEHHS 3aBUCST OT BBIOPAHHBIX €IUHUIL
u3MepeHus Kaxaoro hakropa. YtoOsl K0P HUITUEHTHI PETPECCHH CTAIM CPABHUMBI, UX TPUBOIST
K CTaHJapTU3UPOBAaHHOMY MaclITaly. J{is 3TOro Bce mepeMeHHbIE BhIpaXaloT B O€3pa3MepHBIX,
TaK Ha3bIBAEMbIX CTAaHIAPTU3UPOBAHHBIX €IUHULAX HU3MEPEHUS MPU IOMOLIM CIEAYIOLIUX
COOTHOIIIEHUH:

Y. i)

t i
o Oy

y
y

[
rge Oy, Ox; —COOTBETCTBEHHO CPEIHHE KBAIPATUYHBIE OTKIOHEHHS.
CBoOOnHBI wieH Do B cTaHIapTH30BaHHOM YPAaBHEHHHM MHOXXECTBEHHOW pPErpeccuu

OTCYTCTBYET, T.€. ypaBHeHUE (1) MOXKHO 3amucaTh B BUJE:
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ty = ﬂltx1 + ﬂthz Tt ﬂmtxm TE. ()

Bce mnepemeHHble ypaBHEHHS BBIPQKEHBI B CPaBHUMBIX €IUHHIIAX H3MEpPEHUS.

KoaddurmenTst B Borens B Ha3bIBAIOTCS KodhhunreHTaMu perpeccuu B
CTaHJapTU30BaHHOM Maciitade. i ux onpeaesneHust MOXXHO TepeiTH ot koadduirentos bj k

B j (J=1m) 4 00paTHO OCyIIECTBISETCS 10 popMyIie:

KoadduimenTs! perpeccun (2) mOKa3bpIBAIOT BIMSHUS U3MEHEHHS KaXKIOH NEpPeMEHHOM
Ha n3MeHeHue Qgakropa Y. Bce koapdumeHTs! BoIpaskeHbl B CPABHUMBIX €IUHHUIIAX U3MEPEHUS.

Yem Oomblie | B j |, TeM cuiibHee BIMSET COOTBETCTBYIOLIMI (DaKTOPHBIM IMOKa3aTrenb Ha

pEe3yJIbTaTUBHBIM.

Takum o00pa3oM, cpaBHHBasg MEXIy COOOH CTaHAApTU30BaHHBIE KOA(DPHUIMEHTHI
perpeccuu MOXXHO PaH)XHPOBaTh (PAKTOpPBI MO CHJIE MX BO3JCHCTBUS Ha pe3yibTaT. B sToM
OCHOBHOE JIOCTOMHCTBO CTaHJIAPTU30BAaHHBIX KO3(PPHUIMEHTOB perpeccud B OTJIAYHE OT
K09()(PUIIMEHTOB «UUCTOI» PErpeccu, KOTOPbIE HECPABHUMBI MEXTy COOOii.

Ha MMPAKTUKE YaCTO UCIIOJIB3YIOT YPABHCHUC PEIPECCUN B CTAHAAPTU30BAHHOM Macitade
B BUJC!

Kak ObU10 TIOKa3aHO BBINIC, pPAHKUPOBaHHWE (HAKTOPOB, YYACTBYIOIIUX  BO
MHO>KECTBEHHOUW IJIMHEHHOW perpeccu, MOXeT OBITh MPOBEIEHO uepe3 CTaHAapTH30BaHHBIC
kodduimenTsl perpeccun (f-koddduimentsr). ITa K€ 1elNb MOXKET OBbITh JOCTUTHYTa C
MOMOIIBI0 YAaCTHBIX KOA(PQPHUIIMESHTOB KOPPEISAIUU — JUIS JTUHEHHBIX cBsi3ell. Kpome Toro,
YacTHBIE TMOKAa3aTelH KOPPEJSAIUU IIUPOKO HCIONB3YIOTCS MPH pelleHud MmpodiaemMbl oTOopa
(bakTOpOB: 1eJeCO00Pa3HOCTh BKIIOUEHUS] TOTO WM WHOTO (hakTopa B MOJEIb JOKa3bIBACTCS
BEJIMUMHOM MOKa3aTeNs YaCTHOW KOPPETSIUH.

YactHble KO3(QPUIMEHTHI (MU MHAEKCH) KOPPENSIIMU XapaKTepU3YIOT TECHOTY CBSI3U
MEXIY Ppe3yJlbTaTOM M COOTBETCTBYIOIIMM (PAKTOPOM IpH YCTPAHEHUHM BIHUSIHUSA JAPYTHX
(GakToOpoB, BKJIIOYEHHBIX B YypaBHEHHE perpeccud. llokazaTenn YacTHOM KOppesuu
NPECTaBISIIOT COOOM OTHOIIEHHE COKpPALIEHHUsS OCTATOYHOW IHMCIIEPCUH, MPOU3OLIEIIIEro B
pe3ynbTare AOMOJHUTENBHOIO BKIIFOUEHUS B aHAJIN3 HOBOT'O (haKTopa, K OCTATOYHOM JAMCIIEPCHH,
UMEBILIEH MECTO J0 BBEACHHUS B MOZIENIb HOBOTO (hakTopa.

KoadduumeHt yactHON KOppeAINM, U3MEPSIOLINIA BIUsHUE Ha y (aKkTopa Xi IpU
HEU3MEHHOM YPOBHE JPYTUX (PaKTOPOB, MOXKHO ONPEAENUTh Mo hopmyie:

2
1- Ryxl...xj...

1-R? ’

Y% Xg X j_1X 1 Xm

Xm

I * = 1_
ij X1X2....Xj_lXj+1....Xm
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2
rIe Ryxl...x Xy — MHOXXECTBEHHBIN KOA(PGUIMEHT AeTepMHUHAIIMM BCEro KOMIUIeKca M

2
(bakTOpOB C PE3YNBTATOM; "VyXX;..X[ 1Xj41.- Xy — IIOKA3aTENb JETEPMHUHALMH, HO O€3 BBEICHHUS

j..

B MoJieJIb (akTopa X;j.

Cpennue KOd(PQUIUEHTH 3TACTHYHOCTU JUIS JIMHEWHOW MHOYKECTBEHHOW pErpecchu
PacCUUTHIBAIOTCS 11O hopMyIIe:

¥ TIOKa3bIBAIOT, HAa CKOJIKO MIPOLIEHTOB B CPEIHEM 110 COBOKYITHOCTH M3MEHHUTCS PE3YNbTaT ) OT
CBOCH BEJIMYMHBI NPH HW3MeHeHHH (aktopa x HAa 1 % OT CBOEro 3HaueHHs MPH HEU3MEHHBIX
3HAYEHHAX JPYTUX (aKTOPOB.

3agaua

1. PaccumraiiTe = CTaHZApTH30BaHHBIE  KOX(PQPHUIMEHTHl  PETPEecCHH.  3alUIINTe
HOJyYeHHOE ypaBHEHHE B CTAaHJapTU30BaHHOM MaciuTade Bujaa (2).
2. TlpopamxupyiiTe CTaHIAPTU30BAaHHBIE KOA(PPHUIMEHTHl PErpeccuu M0 CWIe HX
BO3/ICHUCTBUS Ha PE3yJIbTaT.
3. Paccuuraiite cpeqane k03P PHUIMEHTH 3TACTUYHOCTH.
JladopaTopHasi padora Ne4.

Cocmaenenue yacmuulx ypagHeHuﬁ pezcpeccuu

Ha ocHoBe nuHEHOro ypaBHEHUsI MHOKECTBEHHOM perpeccuu (1) MoryT ObITh HaliieHBI
YacTHbIE YpPaBHEHHUS PErpPecCUu, T.€. YPaBHEHUS PErpeccHH, KOTOpPbIE  CBS3bIBAIOT
pe3yJIbTaTUBHBIA NMPHU3HAK C COOTBETCTBYIOUIMMHU (akTOpaMu Xj HPU 3aKpeleHUH JPYTHX,
YUHUTHIBAEMBIX BO MHOXXECTBEHHOH perpeccuu, (GakTopoB Ha CpeAHEM ypoBHE. YacTHble
YPaBHEHHUS PETPECCUU UMEIOT CIIETYIOIIMM B

Yy X Xg o Xer =l +b X +b, X2 + b3 X3 +...+ b Xm + &;

Yy X, XX = by + By X1 +byX, +b3X3 +... 4+ 0y Xm + &

Vi X Xpwx s =P FOXLHD X2 + o+ By g Xm1 4+ B X + &

IIpu moacTaHOBKE B 3TH ypaBHEHMs CPEJIHUX 3HAUEHUI COOTBETCTBYIOIIUX (PAaKTOPOB OHU
MIPUHUMAIOT BUJI ITAPHBIX YPABHEHUH JIMHEMHOW PETPECCUH, T. €. UMEEM:

Yo, %0 %0 = BrH 0

=B, +b,x,;

yx2 J X1 5 X5 yeeeny X
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=B, +b X .

oY
me,Xl,XZ,....,Xm_l

Trac

B, =D, +bl>_<1+b3;3 +...+bm;m;

B, =by +by X1 +b, X2 +....+ b1 Xm-1;

B ominume OoT mapHOW perpeccuM, 4acTHBIE YpPaBHEHHSI PErpecCHMM XapaKTepU3yoT
M30JIMPOBaHHOE BIMsHHE (aKTopa Ha pe3yiabTar, MO0 Apyrue (GakTOpbl 3aKperieHbl Ha
HEM3MEHHOM YpoOBHE. OQQEKTsl BIUSHHAA JPYyruX (PAKTOpPOB NPUCOCAMHEHBI B HUX K
CBOOOAHOMY YJICHY YpPaBHEHHSI MHOKECTBEHHOW PErpeccuu. ITO MO3BOJISET HA OCHOBE YaCTHBIX
YPaBHEHUN PETPeECCUU ONPEIEIIATh YACTHbIe KOA(PPUIHEHTHI 3JIaCTHYHOCTH:

X.
Oy =bj 2 I '
yxj 1X]_;X21--'1Xj_1yxj+1l"'1x

m

rae bj — koaddunurenTsr perpeccun s paKTopa Xi B ypaBHCHUU MHOKECTBEHHOH PErpecCuu;

yxj ! Xl’ X2 U ’Xj—l’ Xj+1’ e ’Xm — 3HaYEHHE Pe3yJIbTATUBHOTO (HAKTOpa, MOIyIEHHOE U3

YaCTHOTO YpaBHEHUS PErpeccuu Mpu JAaHHOM 3HA4eHUH (hakTopa Xj.
3amaua

1. CocraBbTe 4acTHbIE YPaBHEHMS PETPECCHH.
2. OmpenenuTte yacTHble KOI((UIMEHTHl 3JIaCTUYHOCTH M TPOPaHXKUpPYyHTE
(hakTOpBI MO CUJIE UX BO3JIEHCTBUS HA pe3yJsbTar.
JlabopaTopnasi paGora NeS.

Ol/;eHKa HaoedcHocmu pesyibmamos MHOHCECMBEHHOU peepeccuu u Koppeaiyuu

[TpakTHueckas 3HAUMMOCTb YpPaBHEHHS MHOKECTBEHHOW pErpeccHr OLIEHHUBAETCS C
MOMOIIBIO TI0Ka3aTesisi MHOXKECTBEHHOM KOppelsiiuu U ero kBajapara — Kod(dduuueHra
JeTepMUHAIUY.

[loka3aTenb  MHOXECTBEHHOM  KOPpPEISLMM  XApAaKTEpHU3yeT  TECHOTY  CBS3M
paccmaTpuBaeMoro Habopa ()akTOpOB C HCCIIETYyEeMbIM MPU3HAKOM, WM, MHA4e, OLIEHUBAET
TECHOTY COBMECTHOTO BIIUSHUS (DaKTOPOB Ha pe3yybTar.

HezaBucumo ot (opmbl CBSI3M MOKa3aTelb MHOXKECTBEHHOM KOPPENSLUU MOXKET ObITh
HalIeH KaK MHJIEKC MHO)KECTBEHHOM KOppEIsALUu:
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2
rie Oy — obmas aucrepcus pe3yibTaTHBHOrO mpusHaka, Oocm — OCTATOYHAs IHCIIEPCHUS

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

s ypashenus Y — f(X11X21---, Xm), Oirp = n

[Tpu nuHEHHOHN 3aBHCHMOCTH MPHU3HAKOB (popMynia MHIEKCAa KOPPEISLUN MOXKET OBITh
TAK)Ke IPEJCTABIICHA CJIETYIOLIMM BBIPAKEHUEM:

m
Ryt =1 2 Ty
j=1

r

rac ﬂXi — CTaHJAapTHU30BAHHLIC KOB(b(l)I/IHI/IeHTBI perpeccun; YXj — IIQpHBIC KOB(b(l)I/II_[I/IeHTBI

KOPPEJSILINK PE3yJIbTaTa ¢ KaKIbIM (DaKTOPOM.
dopmyna UHAEKCA MHOXXECTBEHHOW KOPPESIUHN A JTUHEHHON perpeccud Moyduiia

Ha3BAHUE JIMHEHHOr0 KOI(P(PuiHeHTa MHOKECTBEHHON KOPPeJslUM, WU, YTO TO KE CaMoe,
COBOKYITHOI'0 KO3((pULHEeHTAa KOPPeEJIALMH.

Wupnexkc MHOXKECTBEHHOW Koppersiiun u3mensercst or 0 1o 1. Uem Gmke ero 3Ha4eHUE K
1, TeM TecHee CBSI3b PE3yJbTAaTUBHOIO IPU3HAKA CO BCEM HAOOPOM HCCIETyEeMBIX (aKTOPOB.
Benuunna nHaeKca MHOKECTBEHHON KOPPENALUU OOJbIlIe WIK PaBHA MAaKCUMAJIbHOTO MapHOIO
MHJEKCa KOpPeIsLUu:

RyXlXZ"'Xm 2 RyXJ (maX)’ j ::Lm.

ITpu npaBWIbHOM BKJIIOYEHUH (PAaKTOPOB B PErPECCUOHHBIM aHaIM3 BEIMYMHA UHJEKCA
MHO’KECTBEHHOM KOppensuuu OyeT CyIeCTBEHHO OTIMYAThCS OT MHJIEKCa KOPPETSUU apHOH
3aBUCUMOCTH.

KosddumpeHt (MHACKC) MHOKECTBCHHON JCTEPMUHAIIMN PACCUUTHIBACTCS KaK KBaJpaT
WH/IEKCA MHOYKECTBEHHON KOPPEIIALMHU:

R2

Y% X .. Xy

CkoppeKkTupoBaHHbIH KO3 duIMeHT (MHIEKC) MHOKECTBEHHOH  JeTepMUHAIIUH
COJICPKUT MOIMPABKY Ha YUCIIO CTETEHEel cBOOOABI U PACCUUTHIBAETCS 10 popMyIie:

2 n-1
R®=1-(1-R%) ——
n-m-1-

re N — 9uciao HaOII0IeHU; M — Yuciio (aKTOPOB.

3HAYUMOCTh YPaBHEHUS MHOKECTBEHHOM PErpeccuy B LIEJIOM OLIEHUBAETCS C MOMOIIBIO
F-xpurtepus ®umepa:

Rz.n—m—l
1-R? m

paxm. —
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Fmac: onipenensiercs mpu 3aganaom o, (0,05; 0,01) u crenensx cBodoast kK1 =m,k2=n-m
— 1, (m — yucno mapameTpoB mpH (HAKTOPHBIX MEPEMEHHBIX B YPAaBHCHHH MHOKECTBEHHOMN
perpeccun).

YactHbiil F-xputepuil oeHMBAET CTaTUCTHUECKYH 3HAYMMOCTb MPUCYTCTBUS Ka)10I0
u3 (akTopoB B ypaBHeHHU. B o0mmeM Buze, s GpakTopoB yacTHbIN F-kputepuil onpeaenurcs
KaK:

2 2
E _ Ryxl,...,xj,xm o Ryxj,...,x]-_l,xj+1,...,xm .n—m—l
vacmx; P2
1 Ryxl,...,xj,xm 1

Fiae: a1t vactHoro F-KpuTepust onpesenseTcs MpH 3aaHHOM O U CTerneHsx cBooosl k1 = 1, k2
=n-m-1.

Onenka 3HAYMMOCTH KOI()(UIMEHTOB YHCTOM PErpeccHH C IMOMOIIbI0 {-KpUTepus
CrpI0JIeHTa CBOJUTCS K BEIYUCICHUIO 3HAUCHMSL:

i
tqbakm - = I:X- |

re Mpi —CpedHsisi KBaapaTHuHas omnOka kodddumuenrta perpeccun bj, oHa MoxkeT OBITH
orpezenieHa 1o cieayoen hopmye:

2
m = Oy '\/1_ Ryxlxz...xm - 1
" -\/1—R2 Jn-m-1,
ij X Xq X

RZ

YXXo.. Xy — MHOKECTBEHHBIN KOB(l)CI)I/ILII/IeHT JACTCPMHUHAIIUNA BCETO KOMILIEKCA M q)aKTOPOB

2
C Pe3yJIbTaTOM; Rx i Xm  — KOOOOUIMEHT NeTepMUHALMK JUIs 3aBUCUMOCTH (hakTopa Xj €o

BCEMH JIPYTUMHU (PaKTOpaMu ypaBHEHUSI MHOYKECTBEHHOW PETPECCHUH.
timac: OTIPENIENIACTCS TIPH 33JAHHOM 0L ¥ CTeTIeHH cBOOO 61 K =N —m - 1.

3agaua

1. Paccuuraiite nmuHelHOr0 K03()QHUIMEHTa MHOKXECTBEHHON KOPPENSIMM U CleNaiiTe
BBIBOJI O TECHOTE CBSI3U PE3YJIbTATHUBHOIO MPU3HAKA CO BCEM HAOOPOM HCCIIEAyEeMBIX
(akTOpoB.

2. PaccumTaiite K03(Q(QUIMEHT MHOKECTBEHHON JETEPMUHAIMU M CHETAlTe BBIBOI 00
OILICHKE Ka4yeCTBA IOCTPOCHHON MOJEIIH.

3. PaccumTaiite Fguom U CpaBHUTE MOJTyYEHHOE 3HAYEHHUE CO 3HAYEHHEM, PACCIUTAHHBIM
¢ momompio ¢yrkmun JIMHEWH. Onpenenute Frgn NIpH  3amaHHOM ypPOBHE
3Hayumoctu o = 0,05. CpaBHuTe nosyuyeHHble 3HAYCHUS Fuasn U Fpam, cremnaiite
BBIBOJ] O CYILIECTBEHHOCTH CBSI3H.

4. Onpenennute tpam M trasn IpH 3a0aHHOM ypoBHE 3HaummocTH o = 0,05 CpasHuTe
NIOJ[yYeHHbIE 3HAYEHHUs M CHEJIaiiTe BBIBOJ O CTAaTUCTHYECKOHM 3HAYMMOCTHU
IapaMeTPOB PErPECCHH.
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KoHTposibHBbIE BOPOCHI:

1. Yto moHMMaeTcs o/ TMHEHHON MHOKECTBEHHOM perpeccueii?

2. Kakue 3agauu pemaroTcs pu NOCTPOCHUU YPABHEHUS pErpeccuu?

3. Kakue TpeboBaHus IPEIbIBISIIOTCS K (JaKTOpaM, BKIIOYAEMbIM B YpaBHEHUE perpeccuu?
4. YUto noHMMaeTcs MoJ| KOJUTMHEAPHOCThIO U MYJIbTUKOJIMHEAPHOCTHIO (haKTOpOB?

5. Kak npoBepsieTcss HAIMYNE KOJUTMHEAPHOCTU U MYJIbTHKOJUTMHEAPHOCTH ?

6. Kakoil BUJ MMeeT cucTeMa HOPMAJIbHBIX YPABHEHUI METOJla HAaUMEHbBIIUX KBaJpaToB B
cily4ae JMHEHHOMN perpeccun?

7. ITo xakoit popMyIie BBIYUCIAETCS HHIAECKC MHOXECTBEHHON KOPPEIISAIHH?

8. Kak BBIYMCIISIIOTCA MHIEKC MHOXECTBEHHOM JETEPMHHALMU M CKOPPEKTUPOBAHHBIN MHIEKC
MHOKECTBEHHOU JIeTePMUHALINH?

9. Uto o3Ha4yaeT HU3KOE 3HaUeHUE Kod(uImenTa (MHIeKca) MHOXECTBEHHON KOPPesIiiin?
10. Kak npoBepsieTcst 3HaUMMOCTh YPAaBHEHUS PErPECCUU U OTAEIBHBIX KO3()(DUITHEHTOB?

11. Kak cTposiTcs yacTHbIE ypaBHEHUS perpeccun?

12. Kak BBIUUCISIOTCS CpeHUE YACTHBIE KOOPPUIIUEHTHI 2TaCTUIHOCTH?

13. Yro Takoe cTaHAapTU3UPOBAHHbBIEC IEPEMEHHBIE?

14. Kakoil Bua nMeeT ypaBHEHHUE JIMHEHHOW perpeccuu B CTaHAapTU3MPOBaHHOM MaciuTade?
15. Yto noHnmaercs ol FOMOCKEIaCTUYHOCThIO?

16. Kak mpoBepsieTcsi runores3a 0 TOMOCKETaCTUYHOCTH psAJla OCTaTKOB?

MOCTPOEHUE PETPECCUOHHBIX MOJIEJIEH C ®UKTUBHBIMUA
NEPEMEHHBIMUA

B perpeccroHHBIX MOJENAX B Ka4eCTBE OOBSICHSAIOUIMX MEPEMEHHBIX YacTO MPUXOIUTCS
MCIIOJIb30BaTh HE TOJIbKO KOJIMYECTBEHHbIE (ONpEIeNseMble YMCIEHHO), HO U KayeCTBEHHbIE
nepemMeHHble. Hampumep, cmnpoc Ha Kkakoe-nmuOo 0Olaro  MOXET ONpeNeNnaTbess Kak
KOJIMYECTBEHHBIMU TI€pEMEHHBIMU (1I€HAa JaHHOro Osara), TaKk U KayeCTBEHHBIMU (BKYCHI
notpeduteneit). KauecTBeHHbIe oka3zaTenu B YUCIEHHOM BUJI€ IPEJCTaBUTh HENb3s. Bo3HuKaeT
npo0isieMa OTpakeHUs B MOJIEIIH BIMSHUSI TAKUX TIEPEMEHHBIX Ha UCCIIETyEMYIO BETMUHHY.

OObBIYHO B MOAENAX BIUSHHE KaueCTBEHHOTO (pakTopa BhIpakaeTcs B BUAE (PUKTHBHOM
(MCKYCCTBEHHOM) NE€pEeMEHHOH, KOoTopas OTpakaeT JiBa MPOTUBOMNOJOXKHBIX COCTOSIHHS
KayecTBeHHOro (akropa. B 3TOoM ciydyae (uKTHBHAs mNepeMEHHas MOXKET BBIPaXXaThCs B
JTBOUYHOU opme:

D- 0, axTop HE HEHCTBYET;

1, paxTop neicTByer.

[Tepemennas D waswsiBaercst gurmuenou (UCKYCCMBEHHOU, O0B0UYHOU) NEPEeMEHHOL
(unouxamopom).

PerpeccuoHHbBIC MOIEITH, COIEpPIKAIIUE JTUITh KAUeCTBEHHBIC O0BSICHSIONIIE TIEPEMECHHEIE,
Ha3bIBAIOTCS Modenimu oucnepcuonno2o ananuza (ANOVA-Monensmn).

Hanpumep, mycth Y — HauampHas 3apaboTHAs IJiaTa.
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D= 0, CCJIM MIPCTCHACHT HC NUMCCT BBICIICTO O6p330BaHI/I$I;

1, CCIIN IIPCTCHACHT UMCCT BBICIIICC 06pa30BaHHe.

Toraa 3aBUCMMOCTH MOKHO BBIPa3UTh MOJIENbIO MTAPHOU PErPecCUu:

Y=8,+/D+¢.

OueBHuIHO,

MY |D=0)=p8,+y-0=p;
MY |D=1)=p,+y-1=p5;+7.

Kooddurment Sy onpemenser CpeaHio HayalbHYIO 3apaboTHYIO ILIaTy MpH
OTCYTCTBUHM BbICHIEr0 oOpa3oBanus. Koadduuument Y yka3piBaeT, Ha KaKyl0 BEIHYUHY

OTIIMYAIOTCS CPEHIE HadaIbHbIC 3apa00THBIC IUIATHI MPU HATMYUHU U TIPH OTCYTCTBHH BBICIIETO
oOpa3oBaHusl y mpeTeHIeHTa. [IpoBepsisi CTaTUYECKYH0 3HAYUMOCTh KoddduimeHta ) ¢

noMolIbl0  t-cTaTucTuku, JHUOO 3HAYUMOCTh Kod(h(uUIMEeHTa JeTepMHUHALIUU R2 WIH
F-cTtatuctuku, MOXHO ONpENENUTh, BIMSICT WIM HET HaJW4Me BBICIIET0O OOpa3oBaHHS Ha
HaYaJbHYIO0 3apa0OTHYIO IUIATY.

Mogenu, B KOTOPBIX OOBSICHSIONINE MEPEMEHHbIE HOCAT KaK KOJIMYECTBEHHBINH, TaK U
KaueCTBEHHBIN Xapakrep, HA3bIBAIOTCS MoOoenamu KOBApUAYUOHHO20 ananuza
(ANCOVA-monensamu).

Cy1iecTByeT HECKOIBKO Pa3HOBUIHOCTEH MOJIeJIeil KOBApHAIIMOHHOTO aHAIN3a.

1. Mopaean KOBApMAIMOHHOIO AHAJM3a TMPH HAIUYUM Yy
(pUKTHUBHOM NepeMeHHOl ABYX aJbTEePHATHB.

PaccMoTpuM mpocreiiinyro MOJEeab ¢ OJHOW KOJWYECTBEHHOM M OJHOW KayeCTBEHHOMU

MIEPEMEHHBIMH, UMEIOIIYIO /IBa aJIbTePHATUBHBIX COCTOSIHUS:

Y=0+Bx+/D+¢.

[Tyctb, HanmpuMep, Y — 3apaboTHas MjaTa COTPYAHUKA (PUPMBIL, X — CTaX COTpyAHUKa, D —
1I0JI COTPY/IHHKA, T.€.

0, ecii COTPYAHUK -)KEHIIMHA;

1, eciiii COTPYAHUK -MY>KUHHA.

Torpma oxumaemMoe 3HaueHUE 3apabOTHOM IJIAThI COTPYAHHUKOB MPHU X TOJIaX TPYJIOBOTO
cTaxka OyJeT:

M(Y |x, D=0) =, + SiX;
M(Y | X, D=1)= By + BiXx+y=(By +7)+ X

3apa0oTHas 1iaTa B JAHHOM CiIy4dae sIBJISeTCs TMHEHHOM QyHKIMel oT cTaxa paboThI.

[Ipu  cocraBieHun Mojeneil ¢  (QUKTUBHBIMH  IEPEMEHHBIMH  HEOOXOJIUMO
PYKOBOJICTBOBAThCS CIEAYIOIIUM HNPABUIOM MOOEIUPOBAHUs: €CIA KaueCTBEHHAs MepeMEeHHas
uMmeeT K anbTepHaTHBHBIX 3HAYCHUH, TO TIPH MOJICIUPOBaHUHU UcTionb3yercs (K — 1) GUKTHBHBIX
nepeMeHHbIX. Takum o00pa3oMm, eciau MepeMeHHass HWMeeT [Ba allbTepHATHBHBIX 3HAUEHUS
(HampuMep, TOJ), TO B MOJI€Th MOXKHO BBECTH TOJIBKO OJHY (PMKTHUBHYIO IEPEMEHHYIO.

Ecnu He cnenoBath JaHHOMY MpaBUIly, TO MPU MOJEIUPOBAHUH UCCIIEIOBATENb TOMAIaeT
B CUTYAaIIMIO COBEPIICHHON MYIbTUKOJITMHEAPHOCTH UJIH TaK HA3bIBAEMYIO JI08YUIKY (PUKMUBHOU
nepemeHHou.

3HaueHue KayeCTBEHHOM MEepPEeMEeHHOH, Jisi KoToporo npunumMaercs D = 0, HazbiBaeTcs
0azo06bimM WU  cpagHumenvhbiM. BpiOOp 0a30BOro 3HaYeHHs OOBIYHO JUKTYETCS LEISIMU
HCCJIEIOBAHMSI, HO MOXKET OBITh U POU3BOJIbHBIM.
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Koadduiment 7 B Moaenu MHOTIIA HA3BIBACTCS Jughghepenyuanvuvim Ko3phuyueHmom
€80000H020 ulleHda, TaK KaK OH TOKa3bIBacT, HA KaKyl0 BEIUYMHY OTIMYACTCS CBOOOIHBIN 4iICH
MOJIEITY TTPH 3HAUYCHUH (PUKTHBHOHN NEPEMEHHOH, pABHOM €TUHHIIC, OT CBOOOIHOTO YIeHA MOJICITH
npu 6a30BOM 3HaYCHUU (PUKTHUBHOM MEPEMEHHOM.

2. Moaean KOBApHMAIMOHHOTO AHAJM3a TMPUH HAIMYUM Yy
KavyeCcTBEHHBIX MepeMeHHbIX 0oJiee IBYX aJbTEPHATHB.

Paccmorpum mozens ¢ AByMs OOBSCHSAIONIMMHU TEPEMEHHBIMHU, OJHA U3 KOTOPBIX
KOJMYCCTBEHHAs, a Jpyras — KadecTBeHHas. [IpuuemM KadecTBEHHAas INEpeMEHHas HUMEET TpHU
anpTepHATHBBL. Hampumep, pacxo/isl Ha cofepxkaHue peOeHKa MOTYT OBITh CBS3aHBI C JOXOJaMHU
JIOMOXO3SMICTBA W BO3pacTOM peOCHKA: OIIKOJIbHBIA, MIIAIIINN IIKOJBHBIA M CTapIIHA
mKONIbHBIA. Tak Kak KaueCcTBEHHAsl MEpEeMEHHas HMEET TPHU aJIbTEPHATHBBI, TO MO OOIIEMY
MpaBUJIy MOJICTUPOBAHUS HEOOXOAMMO HKCIOJb30BaTh JBE (DUKTUBHBIE TEepeMeHHBbIC. Takum
00pa3om, MO/IeTTb MOXKET OBITh MPEACTABIICHA B BUJIC:

Y =By + BX+ D +y,D, + ¢
rae Y — pacxobl, X — TI0XObl JOMOXO3SHCTB.

D — 0, ecv IOMIKOJIBHUK |
=
1, B IPOTUBOIOIOKHOM CITy4ae.

D 0, eciI JOIKOJIBHUK WJIA MIIAIIAN IIKOJIBHUK;
2 1, B IpOTUBOIIOIOKHOM CITy4ae.

OO6pa3ytorcs cneAayroIme 3aBUCUMOCTH

1. Cpennuii pacxoj Ha JOMIKOJbHUKA:

M(Y | D, =0, D, =0) = 5, + Bix. 1)
2. CpenHuii pacxo/1 Ha MIIA/ILIETO MIKOJIbHHUKA!

M(Y | D, =1, D, =0) = (5 +71) + Bix. )
3. Cpennuii pacxo/] Ha CTaplLIEro MIKOJIbHUKA!

MY | D, =1 D, =D)=(5y +r1 +72)+ X 3)

3necb v1, Y2 — aubdepeHumnanbHbple CBOOOAHBIE YJIEHBL. ba3oBBIM 3HAaYECHUEM
KaueCTBEHHOW TIEPEMEHHON SBISETCA 3HAYeHHE «IOUIKONbHUK». llocie BblumMcrneHus
kod(urmentoB ypaBHeHul perpeccun (1) — (3) ompenensieTcss cTaTUCTHYECKas 3HAYUMOCTH
K02 (UIIMEHTOB Y11 Y2 HA OCHOBE OOBIYHOM {-CTAaTUCTHUKH.

Ecimu KOI)(I)(I)I/II_[I/ICHTLI Y1 A Y2 OKa3bIBAOTCA CTATUCTUYCCKHU HC3HAUYUMBIMU, TO MOKHO
CACIaTh BBIBOA, YTO BO3pacCT pe6eHI<a HC OKAa3bIBACT BJIMUAHUA HA PACXOJBI IO €0 COACPIKAHUTO.

3. Perpeccusi ¢ 0AHOMH KOJIHYECTBEHHOM M IBYMS Ka4eCTBEHHbIMU
NnepeMeHHBbIMH.
TexHuka (UKTUBHBIX NEPEMEHHBIX MOXET OBITh pPacHpOCTpaHEHa Ha MPOU3BOJILHOE
YHUCIO KAueCTBEHHbIX (QakTopoB. PaccmoTpuMm cuTyanumio ¢ JByMs KadeCTBEHHBIMHU
IIEPEMEHHBIMH.

[Tycts Y —3apaboTHas 1uiata COTpYIHUKOB (UPMBI, X — cTax paboTsl, D1 — Hanuume
BBICIIETO 0Opa3oBanus, D2 — mon coTpygHuKa:
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5 0, eciu COTPYTHUK -)KCHIIMHA,;
11, ecom COTPYAHUK -MY>KUMHA.

D 0, eci HET BBICIIIETO OOpa30BaHM S,
2118 ITPOTUBOMNOJIOKHOM CIIy4ae.

TakuMm oOpa3om, MOTyUYUM CIETYIOIIYIO MOJIENb:
Y =Sy + X+ D+ 7D, + €,
N3 31011 MOAENH BBIBOIATCA CICIYIOIIUE PETPECCUOHHBIE MOJICIIN:

1. Cpennsist 3apruiaTa >KEHIIMHBI 0€3 BBICIIIETO 00pa30BaHUS:
M(Y | D, =0, D, =0) = S, + Bix.

2. Cpenusisi 3apIuiaTa >KEHIIUHBI C BBICIIAM 00pa30BaHHEM:
M(Y | D, =0, D, =1) = (5, +72) + Bix

3. Cpennsist 3apruiata y My »KUdHbI 0€3 BBICIIIETO 00pa30BaHUS:
M(Y [D, =1 D, =0)=(5, + 1) + Bix

4. Cpennsist 3apriaTa My>KYUHBI C BBICITUM 00pa30BaHUEM:
M(Y [D; =1 D, =) = (B + 71 +72) + fix

O4eBHIHO, UTO BCE PErPECCUU OTIUNYAIOTCS TOIBKO CBOOOIHBIMU uieHaMH. JlanbHelee
ompefieNieHue CTATHCTUYECKON 3HAYMMOCTH KOX(P(UIIMEHTOB Y1 M Y2 TO3BOJSET YOEAUTHCH,
BIIUSIOT JIM 00pa30BaHUE U MOJ COTPYAHHUKA Ha €r0 3apab0THYIO ILIATY.

3amaua 1

Uccnemyercss 3aBUCHMOCTh MEXIy 3apaboTHOM mmatoir pabouero 3a wmecsi y ($),
X - Bo3pacToM pabouero (J1eT) u GpuKkTUBHOIN nepemeHHol D — non pabouero.
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Ne n/m |3apaboTHasn Bospacrt o,
miara 3a mecsiujpadouero X M/K
y (3) (rer)
1 300 29 X
2 400 40 M
3 300 36 K
4 320 32 K
5 200 23 M
6 350 45 M
7 350 38 K
8 400 40 M
9 380 50 M
10 400 47 M
11 400 47 K
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 K
20 260 29 M

1. Heo6X0ZUMO MOCTPOMTh Mogens Y = by +bx+D ¢ GuxTHBHON nepemenHoi D,

KOTOpasa NpUHUMACT JIBA 3HAYCHUA: 1 - ecom oo pa60qer0 MY)I(CKOﬁ; 0 - ecim OJI >KCHCKUH.

2. TlpoBepuTh CTaTUCTUYECKYIO 3HAUMMOCTh K03 unneHToB. Crenarb BEIBOIBI.

3agaua 2

Ha npeanpusaruu ucnons3yrotcs cranku Tpex pupm (A, B, C). Uccrnenyercs Haae)KHOCTD
ctaHkoB. [Ipy 3TOM yuuTBHIBAETCS BO3pACT CTaHKa (X, MeC.) U BpeMsi Oe3aBapuifHOW pabOTHI 10
nocneanei monomku (Y, dac). Beibopka u3 40 cTaHKoB fana pe3yibTaThl, MPEACTABICHHBIE B

TaOJIuIIE.

Ne Bozpact (Bpewms paGotsl  |Pupma -
U3MEpeHusl |CTaHKa B |cTaHKa 0e3 HPOU3BOAUTET
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
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38 37 140 A

39 56 88 B

40 67 120 A

=

Ornenure ypaBHEHUE perpeccuu 0e3 yueTa pa3iuuus CTAHKOB Pa3HBIX (GUPM.

2. OueHMUTh ypaBHEHHME PErpecCUH, YUMUTBHIBAIOLIEE pa3IMuue KadyecTBa pa3HbIX (QUPM
(F-xputepuii ®umepa, t-kpurepuii CTbIOJCHTA, CKOPPEKTUPOBAHHBIN KOIPPHUIUCHT
JETEPMUHAIINN ).

CpaBHMTE Ka4eCTBO IOCTPOCHHBIX MOJIENEH.

[TocTpouTh KOPPEIALMOHHOE TIOJIE ¥ HAHECTH Ha HEero rpaduKu GyHKIUH.

5. Cpenarb BBIBOJIBI O HEOOXOIMMOCTH HCIHOJIb30BAHUSA (PUKTHBHBIX MEPEMEHHBIX B 3TOM
cilydae.

How

MMOCTPOEHUE MOJIEJIA HEJIMHEWMHOM MAPHOM PETPECCHUHA

Henuneiinbie perpeccuun ACJIATCA Ha ABa KiiacCa: perpeCCuu, HEJIWHEHHBIE OTHOCUTEIILHO
BKIIIOUCHHBIX B aHaJIu3 O6’I)$ICHHIOIIII/IX MNEpEMCHHBIX, HO JIMHCUHBIC II0 OLCHUBAaCMBbIM
mapamMeTpam, U perpeCCuu, HEJIMHEHHEIE 110 OLCHHNBACMBbIM IIapaMCTpaM.

[Tpumepsl perpeccuil, HEIMHEHHBIX MO OOBACHSIOMIMM MEPEMEHHBIM, HO JIMHEHHBIX I10
OLICHMBAEMbIM apaMeTpaM:

2 3 .
— MIOJIMHOMBI Pa3HbIX CTEHEHEH yx=a+ le + bZX + b3X T E,

b
— PaBHOCTOPOHHSISI runiepOoa Yx=a+ ; té .

[Tpumeps! perpeccuil, HeMMHEHHBIX MO OLIEHUBAEMBIM ITapaMeTpaM:

b
—cremennas Yx — & X &

X
- MokasaTempHas Yx — @ b*-¢ X
a+bx

— SKCTOHeHIManbHas Yx — © o

Hawnbonee yacto IMPUMCHATIOTCS CIICAYIOIIUC HEJIUHEHWHBIE MOACSIH perpeccnﬁ:

TUNEepOOITBI — yx=a+ ; ;

2
mapaGomsr — Yx =@+ bx + cx ;

_ X
MoKa3aTeIbHOU (PYHKITH yx=4a b ;

b
crerennoii yrkmm — Yx = & Xy pp.

JlabopaTopnasi paGora Nel.

Buiuucnenue koaghghuyuenmog ypasnenus HeluHeiHou peepeccuu
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[TocTpoeHrI0 HENMMHEHHBIX PErpecCCMOHHBIX MOJEIEH MPEAlIeCTBYeT Mpoleaypa
JIMHCapu3aluu nNePpCMCHHBIX.

Jluneapuzayus — (ot nmat. linearis — nuHENHBINH), OAUH W3 METOAOB MPUOIMKEHHOTO
NPEICTaBICHUS 3aMKHYTBIX HEJTMHEWHBIX CHUCTEM, IPU KOTOPOM HCCIICZOBAaHUE HEIWHEHHON
CUCTEMbl 3aMEHSETCS AaHAIU30M JIMHEHMHON CHCTEMbI, B HEKOTOPOM CMBICIE 3KBUBAJICHTHOMN
UCXOMHOM. Meropl JIMHeapu3alud MUMEKT OIPAaHUYEHHBINM XapakTep, T. €. SKBUBAJECHTHOCTb
UCXOAHOW HENMHEWHON cucteMbl U €€ JMHEHMHOro NpHOIMKEHUS COXpaHseTCs UMb JUIS
OTPaHUYEHHBIX MPOCTPAHCTBEHHBIX MJIM BPEMEHHBIX MacmTaboOB CHCTEMBI, JHOO s
OTIpENIeICHHBIX TPOLIECCOB, MPUYEM, €CIH CHUCTEMa MEPEeXOAUT C OAHOTO peXuMa paboThl Ha
JIpYrou, TO CleqyeT U3MEHUTh U e€ JIMHeapu3UpOBaHHYIO Mojeib. [IpuMenss nuHeapuzanuio,
MOYKHO BBISICHUTh MHOTHE Ka4eCTBEHHBIC M OCOOCHHO KOJIMYECTBEHHBIC CBOWCTBA HEIMHEWHOU
CUCTEMBI.

1 HENMHEHHBIX YpPaBHEHUM pPErpeccud, MPUBOJUMBIX K JIMHEMHBIM C IIOMOIIBIO
npeoOpazoBanus (X, Y) — (x’, ¥’), cucreMa HOpMaJIbHBIX YPAaBHECHUIH UMEET BUI:

na+be:Zy,
aZ:x+bZ:x2 =Zyx.

B IIPE0OpPa30BaHHBIX IEPEMEHHBIX X, .

Koaddunment b mpu GpakTopHO# nmepeMeHHON X UMEET CISIYIONIYI0 HHTEPIPETALUIO: OH
MOKA3bIBACT, HA CKOJBKO M3MEHHUTCS B CPEIHEM BEJIIMYMHA Y TpU M3MeHeHWH (aktopa X Ha 1
eMHUILY U3MEPEHHUS.

b
T'unepbonuuecxas peepeccusi. Yx=a+ ; .
1 . 1 . 1 _
Jluneapusytoliee npeoOpa3oBaHue: X = ;’ y =Yy,

Torna
na+ bZ% = Zy,

1 1 1
aZ;+bZX—2 = Zy;.

y 1
Ny Iy
a=121y—1b211 b= le ZX%
n n &x’ nzxz—(zx)2

_ ea+bx
OKCNOHEHYUATIbHAS pecpecCusl. Y =

Jluneapusyiowee npeodpasosanne: X = X3 Y = In y.
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anIny—Zleny
N S A

b
Cmenennasn QpyHKkyus: Yy =a- X,

Juneapusytoiee npeodpasosarne: X = INX;y =Iny.

, . ) HZU”X"” y)_ZInleny
Ina==% Iny—=b> Inx, b= > (Inx)% = (D Inx)?

Ilepexon k mapameTpy a ypaBHEHHUS CTEIIEHHOW 3aBUCHMOCTHU IPOM3BOJAT C IIOMOIIBIO
HNOTEHIMPOBAHUSA 110 popMyJIe:

Ina
a=e

X
IokazamenvHasn @yHKkyus: yx=a: b .

Jluneapusyroliee npeoOpa3oBaHue: Xl =X y' =1In y.
| 1 I 1| ; nb an-Iny—Zleny
na==—>» Iny—=In X, =
n Z Y7 Z nZ:x2 - (Z:x)2

[Tepexoa k mapameTpaM ypaBHEHHS IMOKa3aTeIbHOW 3aBUCUMOCTH (&, D) mpou3BoaAT 110
dbopmynam:

Ina Inb
a=e “.b=e""
Jozapugpmuueckasn pynkyus: Yx = a+ binx,

Jluneapu3syroliee npeoOpa3oOBaHuE: X =Inx; yl =Y.
1 1 nZInxoy—ZIany
a:—Zy——bZInx, b= > >
n N N> (Inx)? (> Inx)

3agauva
Jlns ompeneneHUs 3aBUCHUMOCTH MEXIY pOXAaeMocThio B Poccum (mepemeHHast Y
u3MepsiemMasi B ThIC. Ue€jl.) M CpPeHEH 3apaOO0THOM MiaToil (mepemMeHHasi X, u3Mepsemasi B pyo.)
OBLITM MPOBEICHBI UCCIIEIOBAHUS, PE3YIbTaThl KOTOPHIX Mpe/icTaBiIeHbI B Tabmuie 1.

Tabmuma 1.
T'oxbr Poxnaemocts B Cpennsist 3apaboTHas
TBIC. Y€l Y iata, 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

Jig  XapakTepUCTHKM 3aBUCUMOCTH ) OT X pacCcuuTaTh MapameTpbl CIETYIOIMINX
byHKIMi:

— PaBHOCTOPOHHEH TUTIEPOOITHI;
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- CTENeHHOU (YHKIINN;
- IOKAa3aTeJIbHON (DYHKITHH.
Pemenue.

1. VYpaBHeHHe paBHOCTOPOHHEH  THIEPOOITBI Yx=a+—= JIUHEAPU3YETCS
: 1 R ,
X _;’y _y,Torz[a yx:a+bx.
2. JIns pacuera UCIoJIb3yeM JIaHHbIC TaOJIUIIBI 2.
I'o ' ' "\ 2
Lo Y X Y- X (x) y*
201 886,9
4
201 928,6
5
201 998,1
6
201 1050,
7 6
201 1074,
8 3
201 1036,
9 9
Hto
ro
Cpe
JHEe
3HAYCHUE
(o2
02

3HaueHUs TapaMeTPOB perpeccun a U b paccunteiBaeM 1o hopMysam:

- 2 - a=y-b-x

O
X

3. 3anuumMTe NOJy4YeHHOE YPAaBHEHHUE PErPECCHM.
4. C nomoIp JUHEApU3YIOUINX MpeoOpa3oBaHuil MOCTPONTE ypaBHEHUE PErpeccuu s
CTENIEHHOM U MOKa3aTeNbHON (PyHKIINH.

JlabopaTopnasi paGora Ne2.
Buiuucnenue unoexca xoppenayuu u cpeoneti OuubKY annpokCumMayuu

TecHOTY CBsI3M M3ydaeMbIX SBICHUN B HEIIMHEUHBIX PErPECCUSX OLCHUBACT MHAEKC
KOpPpeJsiliiU, KOTOPBIA BhIYUCISAETCS 10 hopMyJie:
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Cpennss ommdKa anmpoOKCUMAIMH - CPEIHEE OTKIOHCHHE PACUSTHBIX 3HAYCHUU OT
(haKTHYEeCKuX:

Al _ IS 400
A_nZA nz‘ v 100% .

JlonycTUMBIH TIpeIesT 3HaYeHU ! A - e Goree § - 10%.
3agaua

1. PaccunrtaTh MHIEKC KOppeJALMM U  CPEIHIO  OHIMOKY
aNMpPOKCUMAIUH [T HEIMHEHHBIX perpeccuid Jlaboparophoii Nel.

2. OHpeI[eJ'II/ITL N0 KaKOMy YpPaBHCHHUIO PErpeCcCruu TII0JYUCHA
HanOOIbIIAsS OIICHKA TCCHOTBI CBA3H.

3. Cnenatb BBIBOJBI.
JladbopaTopnasi pabora Ne3.

Oyenxa 3nauumocmu ypasnenus peepeccuu ¢ nomouvio F-kpumepus @uwepa

Z:()A'—Y)2 ,
_ m _ Py n-m-1

F =
Gpaxm A~
(y-9)* 1-p5 m
n-m-1
3agaua

Onpenenum F-xpurepuit ®dumiepa a8 ypaBHEHMH NapHOM HEIMHEHHON perpeccud,
nosrydyeHHbIX B JlabopaTopHoii padote Nel.

Peurenmne.

1. Paccumraiite Fpawn 1M cpaBHUTE TOJYyYEHHOE 3HAUEHUE CO 3HAUYEHUEM, Fragn MpHU
3a1lanHoOM ypoBHe 3Haunmoctu o = 0,05.

2. Cnenaiite BBIBOJBI O CYLIECTBEHHOCTH CBS3H.
JlabopaTopnasi paGora Ne4.
Pacuem cpeonux koagpgpuyuenmos snacmuynocmu

B skoHOMHYECKUX HCCIIEJIOBAHUSX IIMPOKOE MPUMEHEHHE HAaXOJUT TaKOM IOKa3arenb,
KaK CpeJHHI KOA(PPHUIHUEHT 31aCTUYHOCTH, BBIYUCIISIEMBIH 10 hopMmyIe:

- X
5=f'(x)Z
y .
Cpe,Z[HI/Iﬁ KOB(I)(bI/II_[I/ICHT AJIACTUYHOCTU 3 II0Ka3bIBA€CT, Ha CKOJBKO HpOI_IeHTOB B

CpeIHEM TIO COBOKYIMHOCTH W3MEHHUTCS pe3yibTaT y OT CBOEH CpeaHell BEeNWYHHBI TpU
n3MeHeHuu ¢axktopa x Ha 1 % OT CBOETO CpeTHETO 3HAYCHUS.
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3agaua

ITo rpynne npennpuaTuii, NpOU3BOIALIMX OJHOPOJHYIO IMPOAYKIMIO, M3BECTHO, KaK
3aBHCUT C€0ECTOMMOCTD €AMHHUIIBI TPOAYKLUHU Y OT PaKTOpPOB, MIPUBEACHHBIX B Ta0I. 3.

Tab6muia 3.
[Ipusnak -pakrop YpaBHeHUEe MapHOi Cpennee 3HaueHUE
perpeccun dakropa
O6I’GM = 58,74 Xl = 2,64
MIPOM3BOJICTBA, MJTH PYy0., X1 yxl =0,62+ —X
OnroBag nneHa 3a 1 1 9)( —1175. X21,6281 X, =1,503
SHEPrOHOCUTEIIS, MIH. PYO., 2
X2
Jlona — mpuGbum, §, =14,87-1016% X, = 26,3
H3BIMAaEMON TOCYJIaPCTBOM, 3
%, X3

1. Onpenenuths ¢ MOMOMIBIO CpeTHUX KOI(PPUIMEHTOB 3IACTUYHOCTH CHITYy BIIHSTHHSA
Ka)XJ0T0 (pakTopa Ha pe3yybTarT.

2. PamxupoBath (pakTOpHI IO CHIIC BIUSHHUS.
Pemrenmne.

58,74

1. Jlnst ypaBHEHHS] paBHOCTOPOHHEH rUIep6oIsl Y X — 0,62+ ”

B = 0 2= N S

_2° — = -
X, a+b/x, ax +b-

2. Paccumraiite cpemHue KOI(PPUIMEHTHI DJIACTUYHOCTH IS CTEICHHOM W
nokasarenbHol QyHkuuil (ITpunoxenue 4).

BPEMEHHBIE PA/Ibl

COBOKYMHOCTh YHOPSJOYEHHBIX BO BpPEMEHH HAONIOJEHUH HEKOTOPOro MOKa3aTess
Ha3bIBAIOT 8PEMEHHBIM PAOOM.

Psim maOmroneHnii 3a 3HAUEHUSMHU OIPEACICHHOTO IOKAa3aTeis, YHOPSAOYCHHBIA B
3aBUCHUMOCTH OT BO3PACTAIONIMX WU YOBIBAIOIIMX 3HAYCHUU APYTrOro TMOKas3aTels, Ha3bIBalOT
OUHAMUYECKUM PAOOM, BDEMEHHBIM PAOOM, PAOOM OUHAMUKU.

OtnenbHbIe HAOIIOEHNS BPEMEHHOTO psAJia Ha3bIBAKOTCS YPOBHAMU ITOTO Psizia.
JladopaTopnasi paGora Nel
Buviasnenue anomanbHuIxX ypoeHell 6peMeHHbIX P08

YpOBHU BpEMEHHBIX PSIOB MOTYT MMETh aHOMalbHble 3HaueHUs. [losiBneHue Takux
3HAYEHU MOKET OBITh BEI3BAHO OIMMOKaMU MpH cOOpe, 3aMKCH Wi repeaave nHpopmMaImu — 3To
OIIMOKM TEXHUYECKOTO MOpPsAKa, WIH OMHUOKHN mepBoro poaa. OIHAKO aHOMAJIbHBIE 3HAYEHUS
MOTYT OTpa)kaTh PeaJIbHbIE MPOIECCHI, HAPUMEP CKAYOK JI0JUIapa WIH TaJeHne Kypca IMeHHBIX
OyMar u T.J1.; TaKU€ aHOMAJIbHbIE 3HAUE€HHUSI OTHOCST K OIKMOKaM BTOPOTO POJia, OHU HE TOJIJIeKAT
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ycTpaHeHuo. JIJisi BBISIBIICHHSI aHOMAIBHBIX YPOBHEH BPEMEHHBIX PSAJIOB MOXKHO HCIOJIB30BATh
Mmemoo Upeuna.

IlycTh nmeeTcs BpeMEHHOU PsAI:

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

Meton UpBuHa npenmnonaraet uCHoIb30BaHNE CIEAYIOMEH (GOPMYIIbL:

|Yt _th1| t=1n.

Oy

A =

roie Oy =

PacuerHble 3HaueHus A,,A3  CPaBHHUBAIOTCSA C TAaOIMYHBIMU 3HAYCHUSMH KPUTEPHS

Upsuna A, ; eciu Kakoe-IiM00 M3 HUX OKa3bIBACTCsl OOJIBIIE TAOIMYIHOTO, TO COOTBETCTBYIOIIIEE

3HA4YCHUC yt YPOBHA psiia CUATACTCS aHOMAJIbHBIM. 3HayeHMA KpUuTCpus I/IpBI/IHa AJIs1 YPOBHSA

spaunmoctn & = 0,05 MIPUBEJICHBI B TaOIHUIIE.

n 2 3 10 20 30 50 1

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

[Tocne BBISBICHHUS aHOMAJBHBIX YPOBHEH HEOOXOJMMO ONPEACIUTh MPHYUHBI HUX
BO3HUKHOBEHUS. EciM OHM BbI3BaHbI OIIMOKAMM TEXHHYECKOTO MOPSJIKA, TO OHU YCTPAHSAIOTCS
aMb0 3aMEHOM aHOMAaJIbHbIX YPOBHEW COOTBETCTBYIOLIMMHU 3HAUEHUSIMU [0 KpHUBOIA,
anMnpoOKCUMHUPYIOLIEH BPeMEHHOH psijl, TMO0 3aMeHON YypOoBHEH cpeqHel apupmMeTndeckoi 1ByX
COCEJTHUX YPOBHEH psa.

OmunbKky, BO3HUKAWOLIME H3-3a BO3JEHCTBHA (DAKTOPOB, HMMEIOUIMX OOBEKTHBHBIM
XapakTep, yCTPAaHEHUIO He MOAJIEKAT.

3amaua

Bpemennoii psja 3anan B Tabau4Hol Gopme.

i ' '- ]

s

e

6

9

1

[ NEN

A4

[ N

)

8

[ NEY

1

LY

3

LY

6

ALY

1. ITpoBepUTh HATHYHE aHOMATBHEIX 3HadeHnii Toukn =2, t=5 t=10.

2. YCTpaHI/ITI) AHOMAJIbHBIC YPOBHH, CUHHTAsA MPUYMHAMH HMX BO3HUKHOBCHUSA OIINOKH
MEpBOro YpOBHH.

JlabopaTopnasi paGora Ne2
IIposepka cunomesbvi cyujecmeo8anusi menoeHyuu

Ecmn  BO BPEMCHHOM  psaAay IPOABIACTCA AJIUTCIIbHAd TCHACHIHUA H3MCHCHUA
9KOHOMHYECCKOI'O MOKAa3aTeiisd, TO B 3TOM CJIIydac roBOopAT, 4YTO UMECT MECTO mpeHO

[Tox TpeHI0M MOHUMAIOT U3MEHEHHUE, ONPEIENSIIoIIee O0Iee HAIPaBICHNUE PA3BUTHSI UITH
OCHOBHYIO T€HJICHIIMIO BPEMEHHOT'0 Psijia.
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Jlpyrumu cioBamu, mpero (menoenyus) — 3T0 yCTONYNBOE, CHCTEMATHIECKOE N3MEHEHUE
3HAYEHUI BPEMEHHOT0 psAJia B TEYEHUE JOCTATOYHO JOJITOT0 MEPUOIA.

[Ipy NmpOTrHO3MPOBAHUU BPEMEHHBIX PSIOB HEOOXOAMMO BBISICHHTH, CYLIECTBYET JH
TEHJICHLIMS BO BPEMEHHOM DSy UM OHA OTCYTCTBYET.

Hns Bpemennoro psiga (1) paccMOTpu KpUTEPUH «8OCX00AWUX U HUCXOOAWUXY CEPUH,
COTJIACHO KOTOPOMY TE€HJEHIIUS OIPeIeseTCs 10 CIEAYIONIEMY aJrOpUTMY .

1. JIns uccneayeMoro BpPEMEHHOTO psiia ONpeelseTcsl MOCIel0BaTeIbHOCTh 3HAKOB,
HCXOJS U3 YCIIOBHIA:

5 - +,ecnu Yiq—Y; >0,
S Yisg — Vi <O. (2).

[Tpu 3TOM ecitv mocyeayIonee Ha0JtoIeHUEe PAaBHO MPEABIAYIIEMY, TO YYUTHIBACTCS TOJIBKO OJTHO
HaOJIIOEHUE.

2. [logcuuThIBaeTCS YUCIIO CEPUIA v(n) . Tox CepHeH MOHUMAETCS TMOCIIEI0BATeILHOCTh
MOJIPS/l PACTIONOXKEHHBIX ITIOCOB U MUHYCOB, IPUYEM OJIMH TUTFOC UJIM MUHYC CYUTAETCS CEpUEH.

3. Onpezensercs MPOTsHKEHHOCTh caMoil amuHHoi cepuit | max(N) .

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

JimHa n<26 26 <n <153 153<n<170
psina, n
3HaueHue 5 6 7
I(n)

5. Ecin nHapymaercss xoTss Obl OJHO M3 CIEQYIOIIUX HEPABEHCTB, TO THIIOTE3a 00
OTCYTCTBHH TPEHAA OTBEPracTcs ¢ JOBEPUTEIBHOM BEpOATHOCTHIO 0,95:

1 16n - 29
o(n)>|=-(2n-1)-196- [——— |
(n)>3-@n=1) 90

Imax(n) <1(n).
KBagpaTHble CKOOKM HEpaBEHCTBA 03HAYAIOT LEIIYH0 YacTh YHCIIA.

3agaua

JlaHa nuHaMKKa €XEeKBapTaJIbHOTO BBIYCKA NMPOAYKIHUU (GUPMBI B JIEH. €/1. C TOMOILBIO
KPUTEPUS KBOCXOOAUUX U HUCXOOAWUX» CEPUM CHENaTh BBIBOJ O MPUCYTCTBUM WM OTCYTCTBUU
TpeHza. JloBepUTEIbHYIO0 BEPOSITHOCTh IPUHATH paBHOM 0,95.

0 4 6 5 7 6 0 7 51610141911

Peurenmne.

1. Jlo6aBbTe B TaONMIly JTOMOIHUTEIBHYIO CTPOKY Oj IUIsl 3aIHCH TIOCIEA0BATENBHOCTH
3HAKOB, JUUIs ONpeeTIeHUs: KOTOPOil ucnomib3yite popmyiy (2).
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2. [ToacunTaiite ynucno cepui v(n) , IPOTSHKEHHOCTh CAMOW JUIMHHOM Cepuun |max(n) u

oTpeIeInTe I(n) mo ra6muue.

3. 3anummuTe CUCTEMY HCPABCHCTB, IIPOBCPHTC UX BBIIIOJIHCHUC.

4. CnemaliTe BLIBO/I.

JlabopaTopnasi paGora Ne3
Buiuucnenue ocnosnvix nokazamenei OUHAMUKU

I[J'ISI KOJMYECTBEHHOM OIICHKH JAMHAMHKHW SKOHOMHUYCCKHUX IMPOLECCOB MPHUMEHAIOT TaKHEC
CTaTUCTHYCCKHE I10Ka3aTcCjIki, KakK abcontomuvie npupocmsl, memnsvl pocma u npupocmada. Onu
nmoapa3aAciIsAIrOTCA Ha yernHole, bazucnvie U cpe()Hue.

Ecnu cpaBHeHUE ypoBHEI BPEMEHHOTO psiia OCYIIECTBISETCS C OAHUM U TEM KE YPOBHEM,
MPHUHSTHIM 32 033y, TO TOKA3aTe)IM HAa3bIBAIOTCS Oa3ucHbimuy. ECIM cpaBHEHUE OCYIIECTBISIETCS C
NEepPEeMEHHOI 0a30i, mprUeM Ka)XIbli MOCIEAYIOUN YPOBEHb CPABHUBACTCSA C MPEABIAYIINM, TO
BBIYMCJICHHBIC ITOKA3ATEIIN HA3BIBAIOTCS YenHbIMU.

DopMyJIbl IS BBIYMCICHHUS IIEMHBIX, 0A3UCHBIX M CPEAHUX aOCOIIOTHBIX MPUPOCTOB,
TEMIIOB POCTa U TEMIOB Hpupocrta nanbl B Tadmuie (1). B ¢popmynax npuHsTel 0003HaUCHUS:

Yt = Y1: Y2y Ytros Y — ypoBuu Bpemennoro psma, N — mnuHa paga, Ys — ypoBeHb
BPEMEHHOTO Ps/ia, IPUHATHIHA 3a 6a3y Ul CPaBHEHHS.

O0o3HaueH AOCOJIOTHBI Temn pocra Temn
me NPHPOCT npupocra
IenHoii AY; =V — Vi T = Yi 100% K; =T, —100%
Vi1
BazucHerii AYsi =Yy — Vs T Vi 1005 Kst =Tst —100%
st —
Ys
Cpennuii - _ _ —T_1000
Ayt:y:]_yl_ T:n—% tops oo =T 1OMA
1

Onucanue IMHAMHUKH psia CPEJHUM MPHPOCTOM COOTBETCTBYET €ro MPEJCTABICHUIO B
BUJIC MIPSIMOM, TPOXOJIAIIEH Yepe3 IBe KpaiHue TOYKH. [1J1s MOJy4eHus] TPOTHO3HOTO 3HAYCHHS
Ha OJIMH IIAr BHEpe] JOCTATOYHO K IMOCIIeTHEMY HAOIOJCHHUIO T0OaBUTh 3HAYEHHE CPEIHEro
abCOJIIOTHOTO IPUPOCTA:

Yni1 = Yn +A§/ : (3)

Trac yn — 3HAYCHHUEC ITOKa3aTeas B N TOYKE BPEMCHHOIO psija, yn+l — NPOrHO3HOC 3HAUCHUC

noxasaremns B touke N+1, AY _snauenne CPEIHETO MPUPOCTA BPEMEHHOTO pAJia.
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[Tomyuenue mporHo3Horo 3HaveHHs 1Mo Gopmyse (3) KOPpEeKTHO, €CIM JUHAMUKA psiaa
O6nmu3ka Kk auHeiHOW. Ha Takoif paBHOMEpHBIH XapakTep IWHAMHMKH YKa3bIBAIOT MPUMEPHO
OJIMHAKOBBIE 1IETTHbIE A0COIIOTHBIE TPUPOCTHI.

Hcnonb3oBaHue cpeAaHero Temma pocra (CpeJHero TeMila IPUPOCTa) JUlsl ONUCAHMSA
JUHAMHUKU Pa3BUTUSA PAAA COOTBETCTBYET €ro IPEACTABICHUIO B BUAC IOKA3aTCIBHOM WIH
DKCIIOHCHLIMAJIBHOM KPUBOMW, IPOBEACHHOW Yepe3 [BE KpalHUE TOYKH, M XapaKTepHO s
IIPOLIECCOB, W3MEHEHHE IUHAMMKH KOTOPBIX IPOHUCXOJUT C IIOCTOSHHBIM TEMIIOM pOCTa.
[IporHo3Hoe 3HaUeHNE HA OAMH ILIAr BIIEPE] ONpenesieTcs o popmyie:

9n+1 =Yn T

HenocratkoM IpPOrHO3MPOBAHMSA C HCIOJIB30BAHUEM CPEIHEr0 IPUPOCTa U CPEIHETO
TeMIIa pOCTa SIBJISIETCS TO, YTO OHM YUYNUTHIBAKOT HAYAJIBHBIN U KOHEYHBIN YPOBHU PsAlia, UCKIIIOYas
BIIMSHUE IIPOMEKYTOUHBIX YpOBHEH. TeM He MeEHee, OHM HCIOJIb3YIOTCA Kak IIPOCTEHINHne,
IpUOJIMKEHHBIE CIIOCOOBI IPOTHO3UPOBAHUS.

3agaua.

EsxexBapranbpHas auHamuka (oHzma 3apaboTHOH TuIaThl paOOTHUKOB (PHPMBI B JICH. €.
npejcTaBieHa B TabnuLe.

1

2

3

4

5

946,00

8

981,50

8

024,10

9

063,15

9

105,75

9

O6ocHOBaTh NMPaBOMEPHOCTh HCIIOIB30BAHUE CPETHETO IMPHPOCTA ISl OMPEACICHUS
MIPOTHO3HOTO 3HaYeHHs PoHa 3apabOTHOM MIIAThl B 6-M KBapTaie.

3axaua.

W3MmeHeHne exxeKkBapTalbHONW AMHAMUKH (HOHAA 3apabOoTHON IIaThl paOOTHUKOB (PUPMBI
OPOMCXOIWIO MPUMEPHO C IOCTOSHHBIM TEMIIOM pocTa B TeueHHe S5 KBapTajoB. MDoHI
3apa0oTHOM T1aThl B 1-kBapTane coctasisia 9523,08 neH. en., a B 5-m kBaptane — 9693,13 new. en.

Onpenenuts nporHo3 (oHja 3apaboTHOM IIaThl pabOTHUKOB (UPMBI B 6-M KBapTale,
UCITIONIb3YS CPETHUN TEMII POCTA.

JladopaTopnas Ne4
Cenasrcusanue pemenHbx psooe

IIpenBapuTelbHBIN aHAJIN3 BPEMEHHBIX PA0B SKOHOMUYECKUX IOKA3aTeIIeH 3aKIII04aeTCs
B BBISIBJICHMM AHOMAJbHBIX 3HAYEHWH YpOBHEW pslla, KOTOPbIE HE COOTBETCTBYIOT pPEaJbHBIM
BO3MOYKHOCTSIM PacCMaTpUBAEMOM JKOHOMUYECKON CUCTEMBI, & TAKXKE B ONPEICICHUN HAINYUSA
TpeHJa.

Haubonee pacmpocTpaHeHHBIM TPUEMOM JJisi YCTpPAaHEHHUs AaHOMAJIbHBIX 3HAuEHUN
MOoKa3arened U OTCYTCTBHUS TEHACHIIMM BPEMEHHOIO PSia SBISIETCS C2AMNCUBAHUE 8PEMEHHO20
pada. Ilpu 3ToM NPOU3BOIUTCS 3aMeHa (PaKTUUYECKUX YPOBHEH BPEMEHHOTrO psijia pacueTHBIMH,
4TO CHOCOOCTBYeT Oojiee 4YETKOMY TMpOSBICHHMIO TEeHACHIMU psaa. CKONMb3flIMe CpeiHue
MO3BOJISIOT CIIAUTh CllydyaliHble U IEpUOANYECKHE KOeOaHUsI BpEMEHHOTO pAJia.

HaunbGonee pacnpocTpaHeHHON NPOLETYypOH CIVIAKWBAHHS SBISETCS METOJ HpPOCHOU
ckonvzawell cpeoneii. CHavalia Jijisl BpEMEHHOTO Psijia OTIPEIEISIeTCsl HHTEPBAJ CrUIaXuBaHus (J).
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Ecnn HeoOXoauMo cCriaauTh MeNKHE KoyeOaHWs, TO HWHTEpBaJ CIIaXUBaHUSA OepyT IO
BO3MOXXHOCTH OOJBIINM, €CIM HYXXKHO COXPaHUTh Oojiee MeJNKHe KOoJIeOaHWs, TO HHTEpBaj
CTJIaKMBaHMs yMEHbIIAIOT. J{71s1 nepBbIX () ypOBHEH BPEMEHHOTO PsiJia BEIYUCIIAETCS UX CpPEHEe
apudMeTHuecKoe 3HaueHHE. DTO OyAET CIVIA)KEHHOE 3HAUEHUE YPOBHA psfa, HAXOISIIETocs B
MHTEPBAJIE CIVIAKUBAHUA. 3aTEM MHTEPBAJl CTIaKMBaHMs CABUTACTCA Ha OAWH yPOBEHb BIIPABO,
MIOBTOPSIETCSI BBIUMCIIEHUE cpenHell apudmernueckoil u T.1. B pesynbrare Takoi mpouenypsl
HOJYYUM PSJI CIVIQXKEHHBIX 3HAYEHUH, IIPU 3TOM B 3aBUCHUMOCTH OT (J) HEpBbIe U IOCIETHHE
YPOBHU TEPSAIOTCS.

JlnuHy uHTepBana criaxuBaHus (J) yaoOHO OpaTb B BUIE HEUETHOT'O YHUCIA, B 3TOM
cllydae pacyeTHOE 3HAU€HHUE CKOJb3AlIeH cpelHel OyaeT MpUXOOUThCA HAa CPEIHHM MHTEpBai
psnaa.

Hanpumep, 11s uatepBana g = 3 criiaxxeHHbIE YPOBHH PaCCUUTHIBAIOTCS 10 hopmyiie:

Ve =(Yer + Y + Vo) /3.

Uro0Obl HE MOTEPSTHh MEPBBIA M TMOCICTHUI YPOBHU psla, MX MOXKHO BBIYUCIUTH IO
dopmynaM napaboIUYecKOro HHTEPIOINPOBAHUS:

y1 =0y +2y, - ¥3)/6,
Yo =(=Yn_o +2Yn4 +5Y,)/6.

Meron npoCTOl CKONB3AIIEH CPEIHEN NAET XOPOIIHE PE3YIbTaThl B JMHAMUYECKUX PsAaax
C JIMHEWHOM TeHACHIIUEH pa3BUTHSI.

JUis psAnoB ¢ HEIMHEWHOW TeHACHUUEH pa3BUTUS HEOOXOAMMO HPUMEHSTh METOJ
836€ULEHHOU CKOIb3AWel cpeonel. DTOT METOJ OTINYAeTCs OT METOJA MPOCTOH CKOJIb3sIen
CpedHel TeM, YTO YPOBHH, BXOJIME B MHTEPBAJ CIJIaKUBAaHUs, CYMMHPYIOTCS C pa3HbIMU
BecaMu. [[11st moiMHOMOB 2-r0 U 3-T0 MOPSIIKOB MO S-WIEHHOM B3BEIIEHHOM CKOJb3SIIEH cpeaHen
LIEHTpaJIbHOE 3HAaUE€HUE onpeaessercs no popmyIe:

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

BecoBbie k03 GUIIMEHTHI TIPU CIVIAKUBAHUU TIO TOJWHOMAaM 2-TO W 3-TO MOPSIKOB B
3aBUCHUMOCTH OT JJIMHBI MHTEpBaJla CTIaKUBAHUS MIPEICTABICHBI B TAOIUIIE.

JlIMHA HHTEPBaJIa CIVIAKUBAHUSA BecoBoii ko3 gpuumeHt
5 1/35 (-3, +12, +17)
7 1/21 (-2, +3, +6, +7)
9 1/231 (-21, +14, +39, +54, +59)

BolpaBHUBaHME  BpPEMEHHBIX  PAIOB  MOXKET  OBITh  NPOM3BEACHO  METOJIOM
9KCNOHeHyuanbHo2o cenadcuéanus. CyTb MeTOJa 3aKIII0YaeTcs B TOM, 4TO B IIPOLELYpe
HAaXOK/JICHUS CIVIAJKEHHOTO YPOBHSI HCIIOJIB3YIOTCS 3HAYEHUS TOJBKO MPEAIIECTBYOIINUX YPOBHEN
psIOB, B3AThIE C OINpPENEICHHBIM BECOM, NpHUYEM Bec HaOJIIOJEHUS YMEHBIIAeTCs MO Mepe
YAQJIEHHS €r0 OT MOMEHTA BPEMEHH, JIJI1 KOTOPOTrO ONPEAEIAETCS CTIa)KEeHHOE 3HAUYEHUE YPOBHS

psana. Ecau ms ucxoanoro BpemenHoro psaga Yt = Y1» Y2eeos Ytseeony Yn coorserctByromue

CTJIAKEHHBIE 3HAYCHHsI ypOBHEW O003HAYUTH St , rie t=1N | 1o skcmoHeHrmansHOE
CIUIQXKMBAHUE TPOU3BOIUTCS IO PEKYPPEHTHOMY COOTHOIICHHIO:

Si=a-y+(l-a) Sy,

r7e o — napameTp criiakupaHusi, npuyem 0 1, BenmnuuHa (1- o) Ha3pIBaeTcs koG pureHTomMm
JTUCKOHTHPOBAHUSI.
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Hcnonp3ysl peKyppeHTHOE COOTHOILIEHHE Ul BCEX YPOBHEH psilia, HAUMHAs C IIEPBOIO U
KOHYas MOMEHTOM YpOBHS (, MOXHO IOJy4YWUTb, 4YTO OKCIIOHEHLUAJIbHAs CPEOHsA, T.C.
CIIIa)KCHHOE JAHHBIM METOJOM 3HAY€HUE YPOBHS DsAla, SBISETCS B3BEIICHHOM CpeaHEW BCeX
IIPEALIECTBYIOIINUX YPOBHEMU:

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

OOBIYHO TSI BPEMEHHBIX PSJIOB B SKOHOMHYCCKHMX BCIIMYMHAX BEIMYUHY IapaMerpa
CriaXuBaHUs BBIOUparOT B uHTepBasie ot 0,1 g0 0,3.

Havanbublil napamerp Sy IIPUHUMAIOT PaBHBIM 3HAYEHUIO NIEPBOTO YpPOBHS psla WIH
paBHBIM cpeliHel apu(MeTHYeCKOl HECKOIbKUX MEPBBIX WICHOB psjia, HallpuMep:

S _YitYotY;
0T T 5

3agauya
[To naHHBIM TUHAMUKHU ypoxkaiiHocTu 3a 10 jer, npuBeIeHHBIM B TaOJIULIE, PACCUUTATH!

- 3-, 5-1eTHUE CKOIB3SIINE CPETHUE TIPOCTHIE;
— 5-JIeTHHE CKOJIB3SIIINE CPETHUE B3BEIICHHBIE;
— CpPAaBHUTb PE3YJIbTaThl PaCUETOB.

1 y K 4 ] g 1 & g 1
0
1 y 1 ¢ 1 1 4 1 1 y,
6,3 1,2 8,1 N4 6,3 7,3 0,9 5,4 9,7 1,7
— MOCTPOMTE rpaduKy psiia AMHAMHUKHU M TPSHJIOB JIMHEHHOM (PHIbTpALIUK.
3agaua

B Tabnuue mnpuBeneHbl JaHHbIE YHUCICHHOCTH IpernojaBareield BBICHIMX Y4EeOHBIX
3aBeneHuil P® (Teic. uyenoBek) mo rojxam. IIpouw3BecTH cria)kuBaHWe BPEMEHHOTO psla C
UCIIOJIb30BAaHUEM DKCIIOHEHIIMAIBHOM CPEIHEN, IPUHSAB ITapaMeTp CrUIaKUBaHUS a=0,1un
a = 0,3. Ilo pe3ynpTaTam pacueToB ONpPEAEIUTh, KAKON U3 CTIIa’KEHHBIX BPEMEHHBIX PSIIOB HOCUT
Oosee TIaKUi XapakTep.

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

NY
N
[\
[\
[\
[\
[\]
2]

t 33,5 39,9 39,8 61,9 61,8 68,7 60,7 98,6

JladopaTopnas Ne§
Boibop naunyuwezo euoa mpenoa c nomowwio Excel

Jnst onpeneneHus mapaMeTpoB JMHEWHOTO TPEHJA MO METOAY HAMMEHBIIUX KBaJIpaTOB
UCTIONB3YeTCs craTucthueckas ¢Gyukuus JIMHEWH, nns ompeneneHus 3KCIOHEHIUATbHOTO

Tpenna JIFPOIIPHEJI. B kauecTBe He3aBUCHMOM TIepeMEHHOM BhICTymaeT Bpems { =1,N

B Excel nunus Tperna Moxer ObITh 100aBiIeHa B JMarpaMMy ¢ 00JIaCTSIMU THCTOTPAMMBI
wiu B rpaduk. s aToro Heo6xoauMo:

- BBIJICNIUTH 00JIaCTh AWArpaMMBbl; B TIABHOM MEHIO BBIOpaTh /Juacpamma—3Jobasume aunuto
mpeHoa,
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— B IIOABUBIICMCA JHAJIOTOBOM OKHE Jlunus mpeHda BI)I6paTI> BUJ JIMHUHW TPCHIAA U 3a1aTb
COOTBCTCTBYIOIIHUEC I1apaMCTPHI. I[JISI MMOJIMHOMHUAJIBHOT'O TpPCHAA HCO6XOIII/IMO 3aaaTb

CTETEeHb alPOKCUMUPYIOIIETO MOJIMHOMA.

B xauecTBe JONMOTHUTEIHHON HHPOPMALIUU HA JMarpaMMe MOXKHO OTOOPa3UTh ypaBHEHHE
perpeccud W 3HAY€HUE CPEAHEKBAAPATUYCCKOIO OTKIIOHEHHUs, YCTAaHOBUB COOTBETCTBYIOLIHE

¢axku Ha 3aknaake [lapamempul TMANIOTOBOTO OKHA JIuHUA mpeHoa.

3agaua

Junamuka Bbimycka npoaykuuu OUHISHANM XapaKTepusyeTcsl JaHHBIMU (MIIH. JOJUL.),

NpeCTaBICHHBIMU B Ta0IHIIE.

Toxn Boinyck T'on Boinyck
NPOXYKIUH NPOXYKIUHN
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. HpOBeCTI/I pacucT nmapaMmeTpoB JIMHEHNHOTO U SKCIIOHEHIIHAIBLHOTO TPCHOOB.

N

[Toctpouts rpaduku psga TMHAMUKU U TPEH/OB.

3. BoiOpars Hawmyummi BUJA TpeHJAa Ha OCHOBAHMM IpaUuecKoro M300pakeHUs U

3Ha4YeHHS KOAPHUIIMEHTA JeTEPMUHAIUH.
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7 OueHoYHbIE CpeCTBA JJIA MPOBeIeHNsI IPOMEKYTOYHOM aTTeCTAMHU

a) [lnanupyemble pe3yJibTaThbl 00y4YeHHS U OLIEHOYHBbIE CPEACTBA JAJsi NMPOBEICHUS
NMPOMEKYTOYHOM aTTeCTAIMHU:

Kon
HH]T
HKa
TOpa

HNuauxkarop
JOCTHIKEH
s
KOMIIeTEeH
119700

OueHoYHBIE CPeACTBA

OIIK-2: Cnoco0eH NpuMeHSITh NPOJABUHYTbIEe HHCTPYMEHTAJIbHbIE METO/AbI
IKOHOMHUYECKOT0 aHAJINW3A B NPUKJIATHBIX U (WIH) PyHTaMeHTATbHBIX HCCJIETOBAHUAX S

on Ilepeyenb TeOpeTHYECKUX BOIIPOCOB K 3a4eTy:
K-2. 1. Ha xakom caiiTe MOXKHO HaiTH MH(YOPMAITHIO TSI MOACITHPOBAHUS IICHBI
1 (MHAHCOBBIX AKTUBOB
2. Kakue tpeOoBaHUS TPEObsBIAIOTCS K (akTopam, BKIIOYAaCMBbIM B
YpaBHEHHE PErpeccuu’?
3. Uro Takoe BEIOOPOYHOE HCCIIETOBAHHIE
4. Yro moHUMaeTcs Mo JIMHEHHONW MHOXXECTBEHHOM perpeccueii?
5. UeM oTnMYarOTCA CTaHAAPTH30BaHHBIE KOA(D(UIIMEHTHI PETrpeccuu OT
PaGoraer c K03 (HUIIMEHTOB B €CTECTBEHHOM BHje?
HauuoHaNbHBIM |6. YUYTO  moKkaspiBaeT ~ OTpHLATeNbHOE  3HAaueHHWEe  KoddduumeHta
" " 3J1IaCTUYHOCTH?
MeKIyHAapoHs! | (- €M OTIMYAIOTCs YacTHbIH u 0Oumit kpuTepun dumiepa?
MU 6a3aMI/I 8 Y10 noHmMaeTcs oA KOJUIMHCAPHOCTBIO W MYJIBbTHUKOJIJIMHCAPHOCTBIO
NAHHBIX c (hakTopoB?
T — /8 Kaxk mpoBepsieTcsi Hamu4yue KOJUIMHEAPHOCTH U
HEOBXOTIMOiH MYJIbTUKOJUIMHEAPHOCTH ?
uHpopmaruu 06
YKOHOMUYECKHUX
SBIICHISIX . HpaKaneCan 3aJaHusA
nporeccax [To nanHbBIM caiita gKS.ru  0TOOpaTh MPU3HAKH. XapaKTEPUIYIOIIHE
COLMAJIBHO -3KOHOMHYECKOE MOoJ0KeHUE peruoHoB P [1o ucxoausim
JTAHHBIM IIOCTPOUTH MoJie Koppensiunn [lonuron gactor n
rucrorpaMmy Haaute koddduimenta koppemsiiaun . O1eHUTh
pacnpenenenue ..CaenaTh pacdeT OCHOBHBIX YHCIIOBBIE
XapaKTePUCTHKU 10 pPe3yJbTaTaM BHIOOPKHU: BEIOOPOUHOE CpeaHEe,
JUCIIEPCHS, CPEJIHEE KBAAPATUUECKOE OTKIOHEHUE
OIl |OIIK-2.2: OO6p | [lepeyeHsb TeopeTHYECKUX BONPOCOB K 3a4eTy:
K-2. |abarbiBaer 1 Ilepeuucnure Bce BUABI MOJENEH, HEIMHEWHBIX OTHOCHUTEIBHO: a)
2: uH(GOPMAIIMIO | BKIIFOYa€MBIX MIEPEMEHHBIX; 0) OIEHUBAEMBIX MTapaMETPOB.
00 2 Kak mpoBoautcss moadop JMHEAPU3YIOMIETO MPeoOpa3OBaHUs
HSKOHOMHUYECKHUX | JUIsl BHYTPEHHE HETMHEUHBIX MOJENEH?
SABJICHUSIX u|3 Ha3zoBute mokaszaTenu KOppENsLHH, HWCIOIb3YEMBIE IIPU
mpoleccax, HEJIMHENHBIX COOTHOLIEHUSIX pacCMaTpPUBAaEMbIX ITPU3HAKOB.
onpenenser 4 Kakpne 3amaum pemaroTcss 0OpU  NOCTPOCHUM YPaBHEHHUS
CBSI3U u | perpeccun?
3aBUCUMOCTH 5 . Kakoii BHI mMeeT cucTeMa HOPMAJIBHBIX YPaBHEHMM
MEKY MEeTO/a HAUMEHBIINX KBAJPaTOB B Clly4yae JIMHEUHOU perpeccun’?
dJIEMEHTaMHU 6. [lo xakoil Qopmysne BbIYMCISETCS HMHIEKC MHOXKECTBEHHOMU
uHpopmanuu, | koppensuun?
dbopmynupyer | 7. Kak BBIYMCISAIOTCA MHIAEKC MHOKECTBEHHOW AETEPMHUHALIMU U
000CHOBaHHBIN | CKOPPEKTUPOBAHHBIN MHIEKC MHOKECTBEHHOM JIeTepMUHAIIAN?
BBIBO/I 8. Kaxk mpoBepsieTcst 3Ha4MMOCTh YpaBHEHUS! PETPECCUU U
OTJENbHBIX K03(h(pULIEeHTOB
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Koa | Muauxkarop
HH]L JAOCTHKEH
OueHo4YHbIE CpeACcTBA
HKa ust
TOpA KOMIIETeH
101071
IIpakTnyeckue 3agaHus
I[To nanHbIM caiita gKS.'u  0TOOpaTh MPU3HAKHU. XapaKTEPU3YIOLIHE
COLIMAJIBHO =3KOHOMMYECKOE I0JI0)KeHne pernoHOoB POD. [IpoBeputs
UX Ha HOpMalbHOCTb. . HaliTu ypaBHeHHe perpeccun y = a + bx
METOZOM HaUMEHBIINX KBaJIpaToB. . [locTpouTh rpaduK: HCXOJHBIE
TOYKH U ypaBHEHUE perpeccuu. JlaTe HHTEPIPETALNIO
KOA(PHUIMEHTOB ypaBHEHHUS.
OIl | Buageer Ilepeyenb BONPOCOB /1/i MOATOTOBKH K 3a4eTy
K-2. |coBpemennbiMu |1. Kakue TpeOoBaHMS NpPEIbABIAIOTCS K (akTOpaM, BKIIOYAEMbIM B
3: METOIaMH ypaBHEHUE perpeccuu’?
9KOHOMHYECKOTr |2. UYTo Takoe BHIOOPOYHOE HUCCIIe0OBAaHHE
0 aHaynm3a, | 3. UTo moHMMAaeTCs 1O JIMHEWHON MHOKECTBEHHOH perpeccucii?
cratuctukn ¥ |4. UeM omMyaroTcs CTaHIApTHU30BaHHBIE KO3(D(ULIMEHTHI perpeccuu
YKOHOMETPUKHU 0T K03(ppHULIMEHTOB B €CTECTBEHHOM BHU/Ie?
uis pemieHus | 5. Uro mokasplBaeT  OTpHMLIATENIbHOE 3HaueHUEe Kod(p¢uiMeHTa
TEOPETUYECKHUX 3JIaCTUYHOCTHU?
U TpUKIagHBIX | 6. UYeM oTiMyaroTcs 4acTHBIA U oOumil kputepun Ourepa?
3a1a4y 7. Yro [IOHUMAETCA noja KOJUIMHEAPHOCTbIO U

MYJIbTUKOJUIMHEAPHOCTHIO (PaKTOPOB?
Kak npoBepsieTcst Hamuune KOJUTMHEAPHOCTH U
MYJIbTUKOJUIMHEAPHOCTH?
IMpakTunyeckue 3agaHusi
[To 20 mpennmpusITUsIM pernoHa OMPEIEeNUTh 3aBUCUMOCTh BBIPAOOTKH
MPOAYKIIMK Ha OJIHOTO pabOTHUKA Y (THIC.py0.) OT BBOJA B JICUCTBHUE
HOBBIX OCHOBHBIX ()OHIOB x, (% OT croMMOCTH (POHIOB Ha KOHEIl

rojia) 1 OT yAEIbHOr0 Beca pabounx BBICOKOHN KBalu(pUKaIMK B 00IIeH
YUCIIEHHOCTH pabounx x, (%).

Tecrnl

1 DHIOreHHbIMM NEPEMEHHBIMH Ha3bIBalOTCS Bblibepute onuH
OTBET:

1 He3aBUCHMBbIE TIEpEMEHHBIE

2 3aBUCUMBIE IEPEMEHHBIE

3 MaTeMaTHYeCKHe 0>KUJIaHUs JIMHEHHbIe KO3 DULIHEHTHI

2 Onaum u3 WHIUKATOPOB OIpEICIICHUS HaJIn4Ius
MYJBTUKOJUIMHEAPHOCTH MEXKy IPU3HAKAMU SIBJISIETCS IIPEBBILICHUE
MapHBIM KO3 HUITMEHTOM KOPPEISINHA BEIIMINHBI

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

agkrownE
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Kon
HH
HKa
TOpa

Nuauxarop
AOCTHKEH
usi
KOMIIeTeH
101071

OueHo4YHbIE CpeACcTBA

3 Eciu 1nOpeanochbulkM  METoza
HapyIeHsl, T0 BrpiOepute oauH OTBET:

1 mosy4eHHOE ypaBHEHUE CTATUCTUYCCKU HE3HAUUMO

2 OICHKH TMapaMeTpoOB MOTYyT He 00JaJaTh CBOHCTBAMHU
3¢ (HEKTHBHOCTH, COCTOATETLHOCTH, HECMEIIIEHHOCTH

KOX(QPHUIIMEHT PETPEeCcCHu SIBJISICTCS] HECYIIECTBEHHBIM

3 ko3 PHUIHEHT KOPPENSIIUU SBIISETCS HECYIIICCTBEHHBIM

HaMMCHLBIINX  KBaApaToOB

4 DKOHOMHYECKHE IEPEMEHHbIE MOTYT BBICTYNAaTh B OJHHX
Mozensx BeiOepuTe ouH OTBET:
1. xak »PHAOIrEHHEIE,

a B JOpYyrux — KaK OK30I'CHHBIC

niepeMeHHbIE

2. KaK OHIOTCHHBIE, a B JpPYyrUX — KaKk (UKTHBHBIE
niepeMeHHbIe

3. KaKk OK30TeHHble, a B [JPYIHX — KaKk (UKTHBHBIE
HiepeMeHHbIe

4. TOJIBKO KakK OHAOTI'CHHBIC TICPEMCHHLIC

OIIK-5: Cnoco0eH UCI0JIb30BATH COBpPeMeHHbIe MH(OpPMAallMOHHbIE TEXHOJIOTHH 1
NPOrpaMMHbIe CPeJACTBA NPH pelieHnH NPogecCHOHAIbHBIX 32/124.

on
K-5.
1:

OIIK-5.1:
Bribupaet
COOTBETCTBYIOII]
Ue COJIEePKaHMIO
npodeccruoHab
HBIX 3a/1a4y
UHCTPYMEHTApH
i o0paboTku u
aHanm3a
JTAHHBIX,
COBpPEMEHHBIE
UH(POPMALIMOHH
BI€ TEXHOJIOTUU
U TPOTpamMMHOE
o0ecrnieuyeHue

Hepeqeﬂb TCOPETHYECCKUX BOIIPOCOB K 3a4Y€TYy

1. Uro o3HayaeT TOHATHE «KAYECTBEHHAsD» MOJEIb
perpeccun?

2. B kxakom ciyuae BEpHO COOTHOLIEHHE 7

3 Urto 03HauaeT BhICKa3bIBaHUE «TECHAsI TMHEIHAs CBSI3b»?

4. Uro noka3zbiBaeT K03 duimeHt gerepMuHanum paBusiit 0,757

) Uro Takoe omrOKa anmpokcuManun?

6 [IpuBenuTe npumep HEMMHENHONW PErpEeCCUU IO BKIOYAEMbIM B

HEC 06’B$[CH5[IOHH/IM MNEpEMCHHBIM, HO JIMHEWHON 110 OILICHNBAaCcMbIM

rapamerpam.
7. UTo 3HaYUT BHYTPEHHE JIMHEWHAs MOJIENb?
8. Onummre, YTO  O3HA4aeT  BbICKa3blBaHUE  «(PYHKLHS,

HauJIy4llInuMm 06pa30M OIucChIBaromiasa 3aBUCUMOCTb Y OT xX»?

Keiic-3a1anusi, cocrosilye U3 ONMUCAHUSA CUTYallU¥ M BOIPOCOB K
Hel

1. Onpenenure Bua (GYHKIMH, HAWIYYIIAM OOpa3oM OIHMCHIBAIOIICH
3aBUCMMOCTh PAacCX0JI0B Ha MOKYIKY MHPOJOBOJBCTBEHHBIX TOBAPOB B
obmux pacxomax (%) - y OT CpeIHEIHEBHOW 3apaOOTHOW TIIATHI

OoHOTO paboratomiero (pyd) — X 1O JaHHBIM CEMH TEPPHUTOPHIA
VYpanbsckoro perunona 3a 199X r.

2. Jns  xapakTEepUCTUKU 3aBUCUMOCTH y OT X paccuuTaiTe
mapamMeTpsl CIAEAYIOMHX (DYHKITHI:

. JIMHEMHOM;

. CTEIICHHOM;

. MOKa3aTelIbHOM;

. PaBHOCTOPOHHEH TUIEPOOITHI.
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OrneHnTe KX Iy MOJIETh Yepe3 CPEIHIO OIMTMOKY anmpoKCUMauu A
u F-xkputepnii Guiiepa.
Hcnoan3yiite nporpammy Statistika
OIIK Ucnonpsyer | [lepevyeHb BONPOCOB A1 MOATOTOBKH K 3a4eTy
-5.2 |ana  pemenus | 1. UTto Takoe perpecCHOHHBIN aHAIN3?
npodeccuonans | 2. Uto nmoHmuMaercs o napHou perpeccuei?
HEBIX 3amay | 3. Onumure cyth Tpaaumonnoro MHK niisg nuneitHo# napHoit
COBpEMEHHbIE | perpeccum.
uHpopMaluoHH |4. Uro Takoe «olleHKa napamerpa»? UeM oTIndaroTCs
bl€ TEXHOJIOTUU | KACTUHHBIE) 3HAUEHUS TapaMETPOB PETPECCUU OT UX OLIEHOK?
U TIporpamMMHBbIe | 5. UTto Takoe OCTaTKH B PErpeCCHOHHOM aHanu3e?
CpEJICTBa, 6. Onumure npoueaypy IpoBEpKU TMIIOTE3bI.
npenBapuTensH | 7. Urto Takoe ypoBeHb J0BEpHs?
0 oreHuB | 8. UYro Takoe nHTEpBalIbHBIN porHo3? Ilouemy Bo3HUKAET
BO3MOXXHOCTh U [ HEOOXOJAUMOCTH MOCTPOEHHS TOYSUHBIX TPOTHO30B?
nenecooopazHo | 9. Kakoii Bug uMeer cucteMa HOpMaJibHbIX YPaBHEHUN METOA
CTh UX | HAUMEHBIINX KBAJPaTOB B Cllydae JMHEWHOI perpeccuu?
ucnionb3oBanus | 10.  Tlo xakoit popmyiie BIYHCIsICTCS JIMHEHHBIN KO PUITHESHT

MapHou Koppesiuuu?

11. Kak BBIYHCISETCS U YTO MOKA3BIBACT HHACKC JICTEPMUHALINH?
12. Kak Beruucnsercs u 4ro nmokasplBaeT HHACKC AeTePMHUHALINN?
13. Kaxk mpoBepsieTcst 3Ha4UMOCTh YpPaBHEHHS PETPECCUU U

OTJIEIBbHBIX KO3 PHUIIIEHTOB?

14. Kak crpoutcst oBepUTENBHBIA HHTEPBAJ POTHO3a B CIIy4ae
JMHENHOU perpeccun’?

15. Kaxk BBIYMCISIFOTCS M UTO TTOKA3BIBAIOT KOADPHUITUEHT
JTACTUYHOCTH D U CpeaHUN K03(hPULIMEHT I1aCTUUHOCTH
Keiic-3aganus, cocTosimye U3 ONUCAHUS CUTYallUM M BOIIPOCOB K
neld

Onpenenuts (HakTopsl, POPMUPOBABILINE LIEHY KBAPTUP B CTPOSLIUXCA
nomax B Cankr-IletrepObypre B 1996 r. mo naHHBIM O pBIHKE
ctposierocs *kuiabs B Cankt-IletepOypre (1o cocTosiHUIO Ha AeKa0ph
1996 r.)

CrenepupyiiTe ~ (QUKTUBHYIO TEPEMEHHYIO z , OTPA’KAIOLIYIO
MECTOIIOJIOKEHUE KBApTUPbl W IO3BOJIIIOLIYIO PA3AEIUTh BCHO
COBOKYITHOCTh KBapTHUp Ha J[B€ I'PYIIbL: KBapTUPHI HA CEBepe ropoja
(ITpumopckuii paiion, IlyBanoBo-O3epku, ['paxknanka) m Ha 1ore
ropoaa (FOro-3anan, Kpacrocensckuii paiton).Iloctpoiite ypaBHeHHE
perpeccuu, xapakTepu3yloliee 3aBUCUMOCTb LIEHbI OT BCeX (akTOpOB, B
JMHEWHOW U CTENEHHOU Gopme.

Cy1iecTByeT 11 pa3HMIIA B LIEHAX KBAPTHUP, PACTIONOKEHHBIX B CEBEPHON
u 10xkHoH yacTsax Cankr-IlerepOypra? SBnsiercs nu Hainyue OanKkoHa U
JIO/PKUU MTPEUMYIIIECTBOM KBapTUPHI Ha peiHKe? Kak BbI 00BsCHUTE 3TOT
¢bakt?
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b) Ilopsngok mpoBeneHUs MPOMEKYTOUHOM aTTeCTallud, IIOKa3aTeld W KPUTEPUHU
OLICHUBAaHUA: HpOMC)KYTO‘-IHaSI arrecranuAa I10 AUCHHUIIIIMHC «3KOHOMGTpI/IKa» BKJIFOYACT
TEOPETUUECKHE BOIIPOCHI, TO3BOJISIFOIINE OLICHUTh YPOBEHb YCBOCHHS 00YYaIOUIMMUCS 3HAHUH, U
NPaKTUYECKHE 3a/aHusl, BBIABISIONIME CTENEHb C(POPMUPOBAHHOCTH YMEHUI W BIaJICHHA,
npoBoauTcs B ¢opMe 3adera. 3ayeT MO JAHHOM JUCHMIUIMHE MPOBOAMTCA B  YCTHOM
dopme mo OwmieraMm, KaxIblii W3 KOTOPBIX BKIIIOYAET OJWH TEOPETHUECKUH BOMPOC U OJHO
npakTuueckoe 3aganue. [lokazarenm u KpUTEpUM OLEHUBAHUS 3adyeTa:—Ha OLICHKY
«3a4TeHO»—00yYaroLuiCcs JEMOHCTPUPYET BBICOKUI ypOBEeHb C(POPMUPOBAHHOCTH
KOMIIETCHIIMM,  BCECTOPOHHEE,  CHCTeMaThyeckoe W  TiIyOoKkoe  3HaHHe Y4eOHOro
marepuaia, CBOOOJHO  BBINOJHSAET  TNPAKTHUYECKUE  3aJaHus, CBOOOJHO  OIEpUpYyeT
3HAHUSAMHU, YMEHMSIMH, MPUMEHSIET MX B CUTYalMsX IMOBBIIICHHOW CIOXHOCTH;—Ha OIICHKY
«HE3aYTCHO»—O00YYAIOIINIiC  IeMOHCTpUpyeT 3HaHus He Oomee 20% TeopeTHYEecKoro
MaTepuaia, IOMYCKaeT CYIIECTBEHHbIE OIIMOKH, HE MOXKET I10Ka3aTh MHTEJUICKTyalbHbIe
HAaBBIKW PCHICHHA ITPOCTBIX 3a/1a4.
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