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1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

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

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

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

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

Craructuka

Maremarunka

DKOHOMUKA OpraHU3al1H

MeTtoapl 00pabOTKH SKOHOMUYECKON MHGOpMAITII

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

[ToaroroBka K cjaue u caya rocyJapCTBEHHOTO dK3aMeHa

MeTo10JI0THS ¥ METO/IbI HAYYHOTO MCCIICTOBAHUS

HudopmalinoHHbIE TEXHOJIOTUN B YKOHOMHUKE

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

MaxkposkoHOMHKA (ITPOJBUHYTHII YPOBEHB)

3 Komnerennun ody4yaronierocsi, opmupyembie B pe3yJbTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIs1) M IUIAHUPYeMble Pe3yJIbTAThI 00y4eHHUs

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

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

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

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

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

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

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

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

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







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

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

HHUCJIIC:

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

— ayuTopHas — 4 akaJl. 4acos;

— BHeayauTopHas — 0,4 akaj. 4acos;

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

— MOATOTOBKA K 3a4€Ty — 3,9 akaj. yac
@dopma arrecTaluy - 3a4eT

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




pabor

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




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

[Tpu npoBeieHNH 3aHATUI U OPTaHU3AIMH CAMOCTOATENIBHON paboThl HCIOIB3YIOTCS:

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

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

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

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

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

6 YyeOHO-MeTOAMYECKOE 0O0ecTiedeHHe CAaMOCTOATEIbHOM padoThl 00yYaromMXCcs

HpeI[CTaBJ'IeHO B IIPUJIOKCHHU U 1.

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

8 YueOHo-MeTOAMYECKOe U MH(POPMAIIMOHHOE o0ecTieYeHre TUCIUIITTUHBI

a) OcHoBHasi IMTEpPaTYpA:

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

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

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

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

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



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

0) JonosHuTebHAS JJUTEpaATypAa:

1. Jlaktnonoga, 0. C. DxoHomMeTpuKa : yueOHoe mocodue / FO. C. JlakTnoHoBa ;
MI'TY. - [2-e u3n., noarot no ned. uza. 2005 r.]. - Marautoropek : MI'TY, 2016. - 1
anekTpoH. ont. auck (CD-ROM). - 3arn. ¢ tutyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=3074.pdf&show=dcatalogues/1/1135273/3074.pdf&view=true (nara obpaieHus:
22.04.2024). - MakpooOBeKT. - TekcT : aeKkTpoHHbIN. - CBeeHus AoCcTynHbI Takke Ha CD-
ROM.

2. Jlorynoga, O. C. DxoHomerpuka cpeactBamu Statistica 6.1. Bpementsie u
TUHaMUYecKue psabl : yaeonoe nmocodue / O. C. JloryHosa, E. A. Unsuna, B. B. Koposnesa ;
MI'TY. - Marautoropck, 2009. - 135 c. : un., quarp., Tabin. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=228.pdf&show=dcatalogues/1/1056118/228.pdf&view=true (mara obpaieHus:
22.0442021). - MakpooObeKT. - TEKCT : 2JIeKTPOHHBIN. - FIMeeTcs meyaTHbli aHaJIor.

3 KoppensuuoHHbIil 1 perpecCMOHHBIH aHanus3 : yueOHoe nocodbue / M. I'. Kapenuna,
B. III. Tpodumona, T. A. UBanoBa u np. ; MI'TY. - Maraurtoropck : MI'TVY, 2016. - 1
anekTpoH. ont. auck (CD-ROM). - 3arn. ¢ tutys. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=2489.pdf&show=dcatalogues/1/1130255/2489.pdf&view=true (mara obpaieHus:
22.04.2024). - MakpooOBeKT. - TeKcT : aeKTpoHHbIN. - CBeeHHs 10CTYMHBI Takke Ha CD-
ROM.

B) MeToanueckue yKa3zaHusi:
1

r) [lporpammuoe odecnieuenue u UnTepHeT-pecypcehi:

IIporpamMHoe odecnevenue

HanmenoBanue .

10 Ne norosopa Cpok neiicTBuUs JIMIEH3UH
7Zip cB00O0aHO pactpocTtpansemoe [10 6eccpouHo
STATISTICA B.6 |K-139-08 ot 22.12.2008 6eccpouHo
FAR Manager cB00OHO pacnpocTpansemoe [10 6eccpouHo
MS Off_lce 2007 Ne 135 or 17.09.2007 0eccpouHo
Professional
Deducto_r Studio | CoramieHre 0 COTPYAHHYECCTBE SeccpodHo
Academic Ne06-2901\08 ot 29.01.2008

IIpodeccnonanbublie 6a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
HaszBanue kypca Ccplika
HanmonansHas HHGOpMaMOHHO-aHATUTHYECKAST URL:
cucrema — Poccuiickuii nuaekc Haydnoro nutuposanust | https://elibrary.ru/project_risc.
(PVHII) asp

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

Poccuiickas I'ocynapcrBennas 6ubanoreka. Karaigoru
/catalogues/

DnekTpoHHbIe pecypcbl oubauoreku MI'TY um. I'.1. https://host.megaprolib.net/M
Hocosa P0109/Web




DnekTpoHHas 6aza nepuoanueckux m3ganuii OO0

«VBUC» https://eivis.ru/

9 MaTtepuajibHO-TeXHHYECKOe o0ecreyeHne TUCUUIINHBI (MOLYJIs1)

MaTepI/IaJ'IBHO-TeXHI/ILICCKOC obecreyeHue JUCHUITIIIMHBI BKIIFOYACT:




MaTepI/IaJIBHO-TGXHI/I‘-IeCKOC obecrneucHue JUCHUIIIMHBI BKIIIOYACT:

Y4eOHble ayAUTOPUH IS TPOBEICHUS 3aHATUH JIGKIIMOHHOTO THUTIA -
CrenunanusupoBanHas (yueOHasi) MmeOerb (CTOIbI, CTYIbs, JOCKA ayTUTOpHAs),
MYJIbTHMEMIHOE 000pyI0BaHKE (TIPOEKTOP, KOMITBIOTEP, KpaH) IS IPE3CHTALIH
y4eOHOro MaTepualia o JUCHUILINHE,

Y4eOHbIe ayIUTOPUH IS TPOBEICHUS JIA0OPATOPHBIX 3aHSATHH, TPYIIIOBBIX U
WH/IMBUYyAIbHBIX KOHCYJBTAIMN, TEKYIEr0 KOHTPOJIS U TIPOMEXYTOYHON aTTeCTalluy -
Cnenunamm3upoBadHas (yueOHas) MmeOenb (CTOJbI, CTYIbS, J0CKa ayIUTOpHAs),
MEPCOHAIBHBIC KOMIIBIOTEPBI 00BETMHEHHBIC B JIOKAIBHBIC CETH C BBIXOJIOM B Internet u ¢
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEIly YHHBEPCHTETA,
OCHAIIIEHHBIE COBPEMEHHBIMU MPOTPAMMHO-METOAMYECKIMH KOMILIEKCAMH

AyIUTOpHH IJIs1 CAMOCTOSITEIILHON Pa0OThI (KOMITBIOTEPHBIC KIIACCHI; YUTATHHBIC
3au1bl OMbIMoTeKN) - Crienuanu3upoBanHas (yaeOHast) MeOesb (CTOJBI, CTYJIbS, TOCKa
ayJMTOPHAs ), IEPCOHAIBHBIC KOMITBIOTEPBI 00HETUHCHHBIC B JIOKAIBHBIC CETH C BBIXOZOM B
Internet u ¢ ocTymoMm B 3JEKTPOHHYIO HH)OPMAITHOHHO-00Pa30BaTEIIbHYIO CPEIy
YHHUBEPCUTETA, OCHAIIIEHHBIC COBPEMEHHBIMHU TIPOTPAMMHO-METOAMYECKUMH KOMILUIEKCAMHU

ITomeienue s XPaHCHUSA U HpO(l)I/IJ'IaKTI/I‘leCKOFO O6CJ'Iy>KI/IBaHI/I$I yqe6Hor0
O60py,Z[OBaHI/IH - Mebennb (CTOJ'IH, CTYJIbsl, CTCIUIAXKU JIA XPAHCHUS y‘le6H0-HarJ’IHI{HLIX
rmocoouii u yqe6HO-MeTO,HquCKOﬁ I[OKYMGHTaI_II/II/I), MNEPCOHAIIbHBIC KOMIIBIOTCPLI.
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Ipuioxkenne 1
YuyeOHO-MeTOANYECKOEe 00ecTieYeHre CAMOCTOSITeIbHOI PadoThl 00y4arouxcst
MOCTPOEHME MOJEJIA JIMHEWHOW MAPHOM PETPECCUU
JlabopaTopnasi padora Nel.
Buviuucnenue xoaghgpuyuenmos ypasnenus nuneliHou pecpeccuu

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

y=T1(x),

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

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

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

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

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

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

1. MUcnonb3yroTcs Caeayrommne COOTHOLICHHUS:

n Yx Dy 2 n o>y

A = , Aa = , Ab == ,
Syl S TSR
Aa Ab
a=—:b=—
A A
2. M0o3KHO BOCITI0JIb30BaThCs FTOTOBBIMU (DOPMYITaMH, KOTOPBIE BHITEKAIOT U3 ATOW CUCTEMBI:
a=y-Dbx, (1)
o Cov(x,y) _y-Xx-y-X,
- 2 - 5 -2 2
Oy X° —X

12



13 - -
e Cov(x,y)= HZ(Xi -X)(y;,-y) - KOA(P(UIIMEHT  BBIOOPOYHON  KOBapHAIIWH;

i=1

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

o6o3nauaemas kak Var(Xx) .

3agaua

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

B Tabmure 1.

Heo0xonrMo nocTpouTh TMHEHHOE ypaBHEHUE TAPHOI pEerpeccuu ) OT X.

Pemenmne.

. Toctynaente YuciaeHHOCTH
Ne paiiona JA0r0BOPOB B Y —
ropoga |Omakery (MJpad. 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 1251
17 150,6 132
18 156,1 149
19 209,5 157
20 342,9 282

Tabmuma 1

1. Ins pacuera mapaMeTpOB ypaBHEHHS JIMHEMHON PErpeccuy MOCTPOMTE PaCUETHYIO

TabnuIty 2.
Tabmuna 2
Ne y X Xy y
paiioHa
1 4,4 3,3
2 8,1 6,2
3 12,9 8,1
4 20,8 18,3
5 15,5 20,2
6 28,8 23,1
7 37,5 39
8 48,7 49,1
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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
Cpennue v S Iy 2
X
3HAYCHUA y X y y
2. Ucnionb3ys dopmyiel 1, 2 paccunTaiite mapameTps a u b.
3. 3anuimTe NOoNy4eHHON YpaBHEHHE [TAPHON PErPeECCUU.
4. Jlna T1poBEpKH NPABWIBHOCTH TOJYYEHHOTO YpPaBHEHHUS  BOCIHOJIB3YHTECH

cratuctuueckoil pynkiueit JMHENH ta6muunoro npoueccopa Microsoft Excel, mis atoro:

— BBIJICJINTE UHTEPBAJI TYCCK, COACPIKAIIMI 2 cTOJIONA U 5 CTPOK;

— BcraBpTe QyHkuuio JIMHEWH, 3apaiite 3HadeHHe KOHCTaHThl W CTAaTUCTUKU PaBHBIMU

E€IMHHUILIE.

— BBexute (opmyny Kak (GOpMyly MaccuBa, [UIS 4Yero HaXMuTe KiaBuiry F2 a 3atem

komOuHanuto knasui Ctrl+Shift+Enter.

B Tabmume 3. moka3aHO, B KakOM TOPSAKE BO3BpAIIACTCS JONOJHHUTEIbHAsS
perpecCuoOHHas CTATUCTHKA.

Tabauua 3

b a

S€p S€a

r’ sey

F df

SSpGZ SSOC"’I.

JlabopaTopnasi paGora Ne2.

Buiyucnenue koagpuyuenma koppensayuu u cpeonel OuuUOKYu annpoxKcumayuu

TecHOTY CBA3M M3y4aeMbIX SBJICHUM OLIEHUBACT JIUHEHHbIH KOI(PPUUHMEHT NapHOM

KOppeJasauun rxy .

_Cov(x,y) _ yx-¥-X

0,0,

0,0,
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rie O, =VX"—X", oy, =\Y —Y

Jlunelinbiit KOG GUIMEHT KOPPEISITUN U3MEHSIETCS B TIpeieiax —-1< rxy < 1.

PaBencTBO KO3 (uIMEHTa HYIIO CBHICTEIBCTBYET 00 OTCYTCTBHM JIMHEHHON CBM3H.
PaBenctBo ko3¢ Punmenta -1 wium +1 nokaspiBaeT Hanu4yKe (QYHKIIMOHATBHON CBSI3U. 3HAK «+»
yKa3blBaeT Ha CBSI3b MNPSIMYI0 (YBEJIMYCHHWE WIM YMEHBIIEHHE OJHOTO IpU3HAKa
COIIPOBOKIAETCS AHAJIOTUYHBIM U3MEHEHUEM JIPYTOro MPU3HAKA), 3HAK «-» YKa3bIBAeT HA CBA3b
o0paTHyl0  (yBeIMYCHHME WM  yMEHBIICHHWE  OJHOTO  TIPU3HAKA  CONPOBOXKIAETCS
IPOTHBOIOJIOXKHBIM 10 HANIPABJICHUIO U3MEHEHHEM JIPYTroro npu3Haka). I[lokasarensiM TeCHOTHI
CBSI3U MOXXHO JIaTh KQUeCTBEHHYIO OICHKY:

KosnuecTBeHHasi Mepa TECHOTHI CBSI3H KauecTBeHHAsl XapaKTEPUCTUKA CHJIbI
CBSI3H
1o 0,25 Ouens cirabas

0,25-0,44 Ciabas

0,45-0,64 YMepeHHas

0,65 -0,80 CuipHas

0,81 -0,90 BecbpMma cusipHas

0,91-1,00 OueHb criIbHAs

OueHky KadecTBa IIOCTPOCHHON Mojenu omnpenenseT Kodgduuuent (MHAEKC)
AeTEePMHUHALINH, A TAKXKE CPeIHASl OIIMOKA ANINPOKCUMAIHUMN.

2
Ko puumnenrt nerepmunanum rxy :

& )2
2 Z(yx - y)
Ny = N2 -
2.(y=y)
Kosddumuent nerepmunanuu npuHuMaeT 3HadeHus oT 0, korma QaxTopbl X HE

OKa3bIBAKOT HUKAKOT'O BJIMAHUA HA 3aBUCUMYIO IICPEMCHHYIO, 1O 1, KOI'JlJa U3MEHEHHS 3aBUCUMOM
nepeMeHHoﬁ Y IIOJIHOCTBIO OOBSICHUMBI BIIMSTHUEM (l)aKTOpOB MOICIIN.

@yHKIMOHAIbHAS CBA3b BOSHUKAET IPU 3HAYCHUH paBHOM 1, a orcyrcTBue cBssu - 0. [Ipu
3HAYEHUAX MOKa3zaresel TECHOTHI CBsi3u MeHblue 0,7 BeauuumHa Kod((UIMEeHTa AeTepMUHAIUN
Bcerna Oyzner Huwxke 50%. OTo O3HAuaeT, 4TO Ha JOJII0 Bapualuud (aKTOPHBIX MPU3HAKOB
IOPUXOJUTCS MEHbIIAs YacTh IO CPAaBHEHHIO C OCTAJIbHBIMU HEYUYTEHHBIMH B MOJIENHU (haKTOpaMH,
BIMSAIOIIMMHY Ha U3MEHEHHE pe3yJIbTaTUBHOIO MoKaszaTess. [locTpoeHHbIE TPU TaKUX YCIOBUAX
PErpeCCUOHHBIE MOJIENIN UMEIOT HU3KOE NTPAKTHYECKOE 3HAYCHHE.

Cpeansia ommdKka annmpoOKCHUMANMU - CPEJHEE OTKJIOHEHHME PACUETHBIX 3HAYECHUM OT
(haKTHYEeCKuX:

a1 _1 Y=Y 1000
A—HZA nz‘ ; 100%

JlommyCTHMBIH TIpe/ielT 3HAYCHHH A - se Goree 8 - 10%.
3amaua
OnpenenuM JMHEHHBIH KO3(DPHUIMEHT TapHOH KOPPENAIUU W CPEIHIOI OIIUOKY

anMpOKCUMAIUH [T ypaBHEHUs ApHOW perpeccuu, noiayuenHoro B JlaboparopHnoii pabore Nel.
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Pemenue.

1. lononHuTe TabMUILy 2. CIEAYIOMIUMHU PACU€THBIMU MOJIAMU (Ta0I. 4).

Tabmnuna 4
. Ne Y ’ yx _ yx Ai
paiiona
1
A4 3
2 {
1 2
3 ¢
2,9 1
4
0,8 8,3
5 :
55 0,2
6 :
8,8 3,1
7
7,5 9
8 /
8,7 91
9 {
8,6 0,1
10 ]
04,6 42
11
0,5 9
12 (
8,3 5
13 ]
32,4 06
14 ] ]
22 12,2
15 ]
9,1 15
16 ] ]
44,2 25,1
17 ] ]
50,6 32
18 ]
56,1 49
19 )
09,5 57
20 : :
429 82
HToro
Cpenn i \2

He 3HAYCHUSA
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> |

2. CpaBHHTE TMOJIy4eHHOE 3Ha4yeHHE Kod((HIMEeHTa IETePMUHAIIMN CO 3HAYCHHUEM,
BeIuucieHHBIM pyHkimeit JIMHENH.

3. CnenaiiTe BEIBOABI O TECHOTE CBSI3U M 00 OIEHKE KaueCTBa MOCTPOCHHOM MOJICIIH.
JlabGoparopHasi padora Ne3.
Oyenka 3navyumocmu ypasHerus pecpeccuu ¢ nomowwvio F-kpumepus Quwepa

F-kpurepuii ®umepa 3aKi04acTcsi B IPOBEpKE THIOTE3bI Hy O CTaTHCTHYECKON
HE3HAYMMOCTH YPaBHEHHS Perpeccu. [l 3TOro BBHIMONHIETCSA CpaBHEHHE (HAKTHIECKOTO F gy
U KputHdeckoro (TabnuuHoro) F.z, 3Hauennii F-xputepust @uiiepa.

Fpaxm OIpenensercs U3 COOTHOLIEHUs 3HAY€HUH (PAaKTOPHON M OCTATOYHOW AMCIEPCHH,
paccuuTaHHBIX HA OJIHY CTEIIEHb CBOOOIBI:

F aKm. = A = '
’ (y-9)* 1-r3 m ®)
n-m-1

rje N — 4uCio eIUHUI] COBOKYITHOCTH, M — YKCJIO [IAPaMETPOB TPH MEPEMEHHBIX (VIS JINHEHHOM
perpeccuu m = 1),

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

YpoBeHb 3HAYMMOCTH O — BEPOATHOCTH OTBEPTHYTH MPABWIBHYIO THIIOTE3Y IPH
yCIIOBHH, 4TO OHA BepHa. OOBIYHO BenyMHA o mpuHUMaeTcs pasHoit 0,05 nmm 0,01.

Ecmn Foeen < Fgaom, TO Ho - rumoresa o cioy4ailHOM IIPHPOJE OLIEHMBAEMBIX
XapaKTEPUCTUK OTKIJIOHSETCS M NPHU3HAETCA UX CTAaTUCTHUYECKas 3HAYUMOCTbh U HAJEKHOCTD.
Ecmu Fhun > Fgaom, TO THIOTE3a [y HE OTKJIOHAETCS M IPHU3HAECTCA CTATHCTUYECKAs
HE3HAYMMOCTb, HEHAJIeKHOCTh YPaBHEHHUS PErPECCUH.

3agaua

Onpenenum F-xputepuit @uiiepa Uil ypaBHEHUs MapHOM perpeccuu, MOJYy4EHHOTO B
JlaGopaTtopHoii pabote Nel.

Pemenne.

1. Paccunraiite Fgpuon 0 GOpMyIie 3 U CpaBHHUTE MONYYEHHOE 3HAYEHUE CO 3HAYCHUEM,
paccuntanHbiM ¢ oMoinbio pynkunu JIMHEWH B JIabopatopnoit paboreNel.

2. Omnpenenute Fre, pu 3amanHoM ypoBHe 3HaumMoctu o = 0,05 (Ilpunosicenue 1).
Kputnyeckoe 3HaueHne Takke MOXKHO Haiitu ¢ momotubio pyaxuu Excel FPACIIOBP.

3. CpaBHHTE MONyYeHHBIE 3HAYECHUSA Fe6, U Fypaim, CHETANTE BBIBOJ O CYIIECTBEHHOCTH
CBSI3H.
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JlabGoparopHasi padora Ne4.
Oyenkxa cmamucmuyeckol 3HAUUMOCMU NAPAMEMPOE pecpeccul U KOppeaiyuu

Jnsi  OIEHKHM CTATHCTUYECKON 3HAYMMOCTH KOI3QPUUMEHTOB perpeccuu u
KoppeasinuM paccuuthiBaioTcs t-kpurepuii CThIOJEeHTa U J0BepUTEJbHbIE HHTEPBAJIbI
KaXJ10r0 13 Moka3aresieid. Beiguraercs runoresza Hy o ciiydyallHOM pUpPOJIe MoKazaTeneu, T.e. 0
HE3HAYMMOM HX OTINYMU OT Hylsa. OIleHka 3HauuMOCTH KOd((HUIIMEHTOB perpeccuu u
Koppelsnuu ¢ ToMolpio t-kputepuss CThIOJCHTA MPOBOAMUTCS ITYTEM COMOCTABICHUS HX
3HAYCHHUH C BEIMYUHOMN CIyIaifHOW OIIMOKU:

b r
f=—; t = = @
se, se se,

Xy

Cayuaiinble OIMOKM TTapaMeTpOB JTUHEWHOU perpeccur u Ko3dduumenra Koppensuuu
OTIPECIISAIOTCS 10 PopMyTIam:

2 (-9)°Mn-2) _

se, Z(X— ~

(5)

se, =

o (6)

(7)

CpaBHMBas (paxkTHyecKoe U KpUTHYECKOoe (TabIMYHOe) 3HAYCHUS t-CTATUCTUKU - 1,46, U
tpaxm - TIPUHUMAEM MJIM OTBEPraeM runoresy Ho.

Ces3p Mexay F-kputepuem O@umepa u t-cratuctukoi CThIOJEHTAa BBIpa)KkaeTCs

2 2 /
paBEHCTBOM: tr th =JF.

Ecmit tasn < tpaem  WHMA tpaom < = tugsn, TO Ho OTKIIOHSCTCH, T.€. @, D U Iy He cirydaiiHo
OTIUYAIOTCS OT HyNsd U CPOPMHUPOBATHCH MO BIMSHHEM CUCTEMATHUYECKH JAEWCTBYIOIIETO
daxTopa X.

Ecma t,u6: > tpam MM tpaan > - tpasi, TO THIOTE3a Ho HE OTKIIOHAETCS M IPU3HAETCA
ciydaiiHas mpupoaa GopMUPOBAHUS @, D HITH Iyy.

3agaua

OneHuM CTaTUCTUYECKYI0 3HAYUMOCTh KO3()PHUIIMEHTOB pErpeccuu, pacCUYMTAHHBIX B
JlaGopaTtopHoii pabote Nel.

Pemenmne.

1. HpI/IMI/ITe THUIIOTE3Y Ho 0 CTaTUCTHMYECKHM HE3HAUYNMOM OTJIWYMHU MOKa3aTelei OT HYJIA a

2. PaccumTaiiTe BeNMWYMHBI CIy4YalHBIX OMIMOOK, WCHoONb3ys dopmynsl 4, 5, 6, 7.
CpaBHHUTE TOJYYCHHBIE 3HAYECHHS CO 3HAYCHUSIMU, PACCUYUTAHHBIMH C TIOMOIIBI0 (PYHKITUU
JIMHEUWH B JlabopatopHoii padoteNel.
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3. Onpenenute tra,; IpU 3a1aHHOM ypoBHE 3HaYMMOCTH o = 0,05 U cTeneHbo cBO0OIbI Ko
=n-m-1 (Ilpunoorcenue 2). Kpurrnueckoe 3HaYCHHUE TAK)KE MOXKHO HANTH C TOMOIIBIO (YHKIIHH
Excel CThFOIPACIIObP.

4. CpaBHUTE NOJIYYEHHBIC 3HAYECHUS Uy46, U tpaom, CHETANTE BBIBOJ O CTaTHCTHYECKOM
3HaYMMOCTH MapPaAMETPOB PETPECCUMU.

JlabopaTopHasi pabora NeS.
Pacuem 0osepumenvnvix unmepeanog

3aMeTHUM, YTO BCE OLICHKH, IIPUBEICHHBIE PAaHEE, ONPEIEISIOTCS OJHUM YHUCIOM, T.C.
ABJISIOTCS. TOYeUHbIMH. [Ipu Manbix 00beMax BbIOOPKM TOUYEYHAs! OLIEHKAa MOKET IPUBOAUTH K
00JBIINM OIMOKAM U 3HAYUTEIHHO OTJIMYATHCS OT OILIEHMBAEMOTro mapaMmerpa. bojiee mmpokoe
IPUMEHEHHE TOJIy4WJI METOJ JOBEPUTENbHBIX HMHTEPBAJIOB, pa3paOOTaHHBIA aMEPUKAHCKUM
cratuctukoM lO. Heitmanom.

Takum oOpa3oM, paccuMTaHHbIE 3HAuYCHHs IOKazarenel (koddduumeHTsr @, b, ryy)
SIBJISIFOTCS. IPUOJIMKEHHBIMH, OJTYYCHHBIMUA Ha OCHOBE MMCIOIIMXCSI BEIOOPOYHBIX JAHHBIX. J{i1st
OLICHKH TOT0, HACKOJIBKO TOYHBIC 3HAUCHHS TOKa3aTeeld MOTYT OTJIMYaThCs OT PAaCCUUTAHHBIX,
OCYILIECTBIISICTCS. [IOCTPOCHHE JIOBEPUTENIBHBIX HMHTEPBAIOB. J[OBEpUTENbHBIC HHTEPBAIIbI
OIIPEJICTISIFOT MPE/CNbl, B KOTOPBIX JICKAT TOYHBIC 3HAYCHUS ONPEICNIAEMbIX ITOKa3aTeen C
3aJ1aHHOM CTETICHBIO YBEPEHHOCTH, COOTBETCTBYIOLICH 3a/JaHHOMY YPOBHIO 3HaUUMOCTH o.. [Ipu
HOCTPOCHHH KOHOMETPUYECKUX PErPECCHOHHBIX MOJIEIICH TOBEPUTEIILHBIC HHTEPBAIbI OOBIYHO

OMIpCACIIIOT IJId ABYX ypOBH@fI 3HAYUMOCTH - O = 0105 n o= 0,01 COOTBETCTBEHHO
TOBOpPAT O S'HpOHeHTOHOM YPOBHE 3HAYMMOCTU UJIHU 00 I-HpOI_IeHTHOM YPOBHC 3HAYUMOCTH.

JloBepuTenbHblE WHTEpBalbl (YPOBHHM JOBEpHS) HpPHU 3TOM OyIyT pPaBHBI 1-a=095 u

1-a =0,99. Coorsercreenno roBopsT 0 95-IPOLEHTHOM WM O 99-IPOLEHTHOM yYpOBHE
nosepus (HagexHocTH). [loguepkHeM, 4To yeM MeHbIEe YPOBEHb 3HaUUMOCTH (00JIbIlIe YPOBEHb
JI0BEpUsi), TEM IIUPE COOTBETCTBYIOUIMI JOBEPUTENbHBIM MHTEpBaJ] (IPU IMPOYUX PABHBIX
YCIIOBUSX).

Jlnst pacdera JOBEpUTEIbHBIX HHTEPBAJIOB JUIs TapaMeTpoB a U b ypaBHEHUs JTHHEHHOI
perpeccuu orpeneisieM nNpeaeabHyI0 OIHOKY A 11 Ka)K0ro MoKa3aTes:

Aa = tma6/1 - S€4, Ab :tmadv - €. (8)
Benmuuuna t,,,5, npeacrasusier coboit TabnuuHoe 3HaueHue t-kpurepus CThIOJEHTA O
BIMSHUEM CIyYailHbIX (aKTOpOB TIPH CTEMeHH CBOOOABI K = N—2 u 3aJaHHOM YypOBHE

3HAYUMOCTH .

CDOpMy.]'ILI I pacueTa JOBCPUTCIBbHBIX HHTCPBAJIOB UMCIOT CJ'ICIIYIOIJ_II/Iﬁ BU:

Ya=atAa; y, =a-Aa, y, =at+Aa

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

Ecmu B TpaHULIbl JOBCPUTCIILHOTO HMHTCPBAJIa IMOMNAAACT HOJIb, T. €. HUKHASA TI'paHUIA
OTpUIaTciIbHa, a BEPXHAA IMOJIOKHUTEIbHA, TO OHeHI/IBaeMBIﬁ mapaMeTp NMPpUHUMACTCA HYJICBBIM,
TaK KaK OH HE€ MOXCT OJHOBPCMCHHO IPHUHHUMATh W TOJOXHUTCIBHOC, W OTPHULIATCIBHOC
3HA4YCHUAI.

3amauya

Paccunraem noBepuTenbHBIN MHTEpBaN A1 KOXPQUIMEHTOB ¢ u D, 3HaYeHHS KOTOPBIX
Haiinens! B JlabopatopHoit paboTeNel.
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Pemenne.
1. Onpenenure npeAeabHYIO OMMOKY U KaXXI0TO IMOKazaTess no ¢popmyse 8.

2. OnpeenuTe TOBEPUTEIbHBIC HHTEPBAIBI A K03 duuueHToB a, b mo dopmyse 9 u
3aITUIINTE MTOJTyYSHHBIC TPAHUIIBI JIOBEPUTEILHBIX HHTEPBAJIOB.

JlabGoparopHasi padora Ne6.

Toueunwlil u UHMEPBATLHBIU NPOSHO3 NO YPAGHEHUIO TUHEUHOU pecpeccuu

TouednkbIit IMPOrHO3 3aKIKYACTCAd B MOJYYCHHUU INPOTrHO3HOI'0 3HAYCHUS yp , KOTOpOC

oTIpeJieNseTCs MyTeM T0ICTAHOBKH B ypaBHeHHe perpeccun: (101 Y, = a + bx

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

WHTepBanbHblii IPOrHO3 3aKJIIOYAeTCsl B IIOCTPOEHUU JIOBEPUTEIBHOIO HMHTEpBajia
IPOrHO3a, T. €. HWXHEH M BEpPXHEU TPAHULL Vpmin, Vpmax MHTEPBaANa, COAEPHKALIETO TOYHYIO
BEIMYUHY AT IPOTHO3HOTO 3HAUCHUS Yy (Vpmin< Yp< Vpmax). JOBEpUTEIBbHBII HHTEPBAI BCETAA
onpenensercss ¢ 3aJaHHOM BEPOATHOCTbIO (CTENEHbI YBEPEHHOCTH), COOTBETCTBYIOIIEH
IPUHITOMY 3HAUEHUIO YPOBHS 3HAYMMOCTH OL.

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

2
X, — X
m, =o -1+£+(p )

Yp ocm. n Z(X _ )—()2 , (10)

3arem CTPOUTCA I[OBepI/ITeJ'ILHHﬁ HWHTCPBAJI IPOTHO34, T. €. OHNPCACIAIOTCA HUKHIA

}/ypmin " BCPXHAA 7/ypmax T'paHHUILIBI HHTCPBAJia IPOrHO3a:

=Y _Ailp Yy, = Y +A9p-

ypmin

3agaua

BrImomHUM MPOTHO3 0KUAEMBIX 00bEMOB MPOJAX Y MPHU MPOTHO3HOM 3HAUYEHUU 3aTpaT
Ha peknamy x, coctaBisitonieM 107% ot cpegHero ypoBHsA. OIEHHMM TOYHOCTH IPOTHO3Q,
paccumTaB OMMOKY MTPOTHO3a U €r0 TOBEPUTEIbHBIA HHTEPBAJ.

Pemenne.

1. Paccuuraiite IMPOrHO3HOC 3HAUCHUC X p , @ 3aTCM IIPOTHO3HOC 3HA4YCHHUC yp .

2. PaccuuTaiite omubKy nporuosa 1o gopmyse 10.

3. [TocTtpoiiTe NOBEpUTENBHBIA HMHTEPBAJI MPOTrHO3a, CHAEJIANTE BBIBOJIBI O
HAJIE’)KHOCTH MPOTHO3A.
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JlabGoparopHasi padora Ne7.
Pacuem koagpghuyuenma snacmuunocmu

B sxoHOMHYECKUX HCCIIEJOBAHUSX IIMPOKOE MPUMEHEHHE HAaXOJUT TaKOM IMOKa3aTrenb,
KaK KO3(DPUIMEHT AJIaCTUYHOCTH, BHIYUCIISIEMBII 110 popMmyIie:

' X
9= (02
KOB(l)(bI/II_[I/IeHT 3JIACTUYHOCTH IMTOKA3bIBACT HA CKOJIBKO HpOI_IeHTOB N3MCHUTCA pe3y.]'II>TaT
y ipu N3MCHCHUU (baKTopa X Ha 1 % OT CBOCTO HOMHUHAJIBHOT'O 3HAYCHUS.

st nuneitHo# perpeccuu K03 (GUIMEHT 3TaCTUYHOCTH PABEH:

X

2=D
M 3aBHUCUT OT X, IO3TOMY PaCCUHUTBLIBAOT Cpe,ﬂHI/Iﬁ KOB(I)(bI/II_[I/ICHT 3JIACTHYHOCTH:

D=f(X)==b

< |
< | >

Cpennuii  kod>QGUIMEHT 2MaCTMYHOCTH O TOKA3bIBAET, HA CKOJBKO IPOIEHTOB B
CpeIHEM TIO COBOKYITHOCTH HM3MEHHUTCS pE3YJIbTaT y OT CBOCH CpeAHEeW BEIWYMHBI TPU
u3MeHeHuu ¢pakropa x Ha 1 % OT CBOETo CpeHero 3HAUCHUSI.

3amaua
PaccuntaeM K03 GUIIMEHT 3JaCTHYHOCTH U CPETHUN KOIPPHUIIMEHT 3TaCTUIHOCTH.

Pemenmne.

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

2. CrenaiiTe BBIBO/IBI 00 N3MEHEHHH Y TIPY M3MEHEHNH (hakTOpa X.
KoHTpoJibHbIE BONIPOCHI:

1. Yro moHumaeTcs oA napHou perpeccuen?

2. Kakoil BHJ WMeeT cHCTeMa HOPMAJIBHBIX YPaBHEHUI MeETO/la HaWMEHBIIUX KBAJPaTOB B
cilydae JUHEHHOM perpeccuu?

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

4. Kak BpIUMCIISIETCA U YTO MOKA3bIBAET MHIECKC I€TEPMHUHALIAN?

5. Kak npoBepsieTcst 3HAaYMMOCTb YPaBHEHHsI PETPECCUU U OTICIBHBIX KO UIIMEHTOB?
6. Kak ctpoutcst JOBEpUTENBHBIN HHTEpBAJl IPOrHO3a B CiIydae JUHEHHON perpeccun’?

7. Kak BBIUMCIAIOTCS M YTO TOKa3bIBAIOT KOI(PPHUIMEHT HIACTUYHOCTH O U CpeaHUi

K02 (QULHMEHT 21acTUYHOCTH I ?

MNOCTPOEHUE MOJIEJIU MHOKECTBEHHOM JIMHEHHOM PET'PECCHUHA

JlabopaTopnasi padora Nel.
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Ombop gpaxmopos 0151 nOCMpOoeHUst MHOHNCECMBEHHOU NUHEUHOU 3A8UCUMOCMU
U OYeHKa cmeneHu KOATUHeAPHOCMU U MYTbMUKOIIUHEAPHOCMU Pecpeccopos

MHo:xecTBeHHAasi JIMHeliHasi perpeccusi — YypaBHEHHE CBSI3U C HECKOJBKUMU
HE3aBHCHUMBIMH IIE€PEMEHHBIMU:

y=by+bx +b,% +...+b X, + & Q)
rae y — 3aBucuMas (oObsiCHIEeMasi, SHJIOTEHHAs) — Perpeccanyt; Xi, Xz, , Xm — HE3aBUCHUMBIC
(0OBSICHSIFOIIIME, DK30TCHHBIC) TIEPEMEHHBIE — PETPEecCcopbl, & — CIIydailHas COCTaBISIOIAs
MOJICIIN.

3aBucumocth (1) BO MHOTrHX cIy4asx JJOBOJBHO XOPOIIO OTPa)KaeT CIIOKUBIIHECS
HPKOHOMHYECKHE B3auMOCBsI3U. VcxomHas nHbopMalvs IS MOCTPOCHHS JAHHON 3aBUCHUMOCTH
0OBIYHO 33/1a€TCs B BUJE HEKOTOPOH TaOIHIIBL.

Ne DaKTOPHI, /151 KOTOPHIX MOJY4YEeHbI TAHHbIE

X1 X7 Xj Xm y

1 X11 X1 Xj Xm Y1
1 1

2 X12 X22 X; Xm y2
2 2

n X1 X2m X Xm Yn
m n n

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

JUis  pemieHuss 3TOr0 BOIPOCAa 4YacTO MCIOJBb3YEeTCs TaOiula, COCTABICHHAs W3
K03(pPUIIMEHTOB MapHON KOppeNsauuu. DIEeMEHTaMH TaKoi TaOIMIbl SABISIOTCS KO3(PPUIUEHTHI
HnapHOW KOppensuu i Bcex M gaxkTopoB. Tabnuma numeet BUL:

y X1 X2 Xm
y 1
ryxl ryX2 ryxm
X 1
' rxly er X2 rxlxm
X 1
? ery I-xz X1 rxzxm
X 1
" er Yy er X1 er Xy

B xnerkax Ta6J'II/II_[LI 3allMCAHBI MAPHLBIC KOZ—)(b(i)I/IL[I/ICHTBI KOoppeiiiquu, HaupuMmep, rX2X1

HapHbIN KO3()PUIMEHT KOPPENSIIUA MEXAY ePEMEHHBIMU X2 U Xj.

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

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

[ToaTomMy TaOmUIly 3alKCHIBAIOT B YIPOIIEHHOH CHMMETPHYHON (opme (TpeyroibHas
dopma).
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y X1 X2 Xm
y 1
Fyx Fyx, Fyxn
X _ 1
' rxlxz rxlxm
X _ _ 1
? rXZ Xm
Xm _ _ _ 1

[To naHHBIM TaKOW TAOIMIBI MOKHO IPUMEPHO OLCHUTH, KaKUe (haKTOPBI CYIIECTBEHHO
BJIUAIOT HAa MCPCMCHHYIO y, a KaKUC — HCCYHICCTBCHHO, a TAKKC BBIABUTH 3aBUCUMOCTb MCKIAY
daxTopamu.

Ecnin BenuyuHa kodpduimeHTta napHOi Koppemsuuud Mexay Y M Xj Mana, To
Helenecoo0pa3Ho BKIOUaTh (akTop Xj B ypaBHeHue (1). Beicokoe 3HaueHne koddduuuenrta
HapHOW KOPPEJSILIUY MEXIY Xj U Xj, IOKa3bIBa€T UX TECHYIO KOPPEIALHOHHYIO CBA3b. CuMTaercs,
4TO JIBE NEPEMEHHBIC Xj U Xj SIBHO KOJUIMHEAPHBI, T.C. HAXOAATCA MEXIy cO0Oil B JIMHEHHOM

3aBUCHUMOCTHU, €CJIN r . 2 077 . Eciim dakTophl IBHO KOJUIMHEApHBI, TO OHU | 6HH 0T O
) X|XJ 9

JIpyra ¥ OJMH U3 HUX PEKOMEHAYETCS WCKIIOUUTh U3 perpeccuu. llpennouteHue mpu 3ToM
otaaercs He (akTopy, 60jee TECHO CBA3aHHOMY C PE3Yy/IbTaToOM, a TOMY (hakTopy, KOTOPBIH IpU
JIOCTaTOYHO TECHOM CBSA3M C PE3YyJIbTaTOM HMEET HAUMEHbBIIYI0 TECHOTY CBSI3M C JIPYTrUMHU
(akTOpamMu MM BEIOUPAIOT OJMH U3 HUX B 3aBUCUMOCTH OT UX CMbICIIa U MHEHUS UCCIIeI0BaTENs.
HeuenecooOpa3Ho BKIOUaTh B ypaBHEHHE OJTHOBPEMEHHO [10KA3aTENH, [IPEICTABISAIOLIUE CYMMY
HEKOTOPBIX (PaKTOPOB MJIM MX COCTABHBIX YaCTEH, a TaKkKe XapaKTepHU3YIOLIUE OJUH U TOT K€
(dakTop, BBIPRKEHHBI B PA3IMYHBIX €IMHULAX HW3MEPEHHs, HampuMmep, aOCOIIOTHBIX W
OTHOCUTEJIbHBIX.

[To BenuuuHe mNapHBIX KOI((OUIMEHTOB KOppEIILUU OOHApYXHUBAETCsS JMLIb sSBHAs
Koppemsiius ¢pakrtopoB. HauOosbline TpPyIHOCTH BO3HHUKAIOT HPHU MYIbMUKOLIUHEAPHOCHU
¢dakTopoB. [Ing OLEHKHM MYJIbTUKOIMHEAPHOCTH (DAKTOPOB HCIIONIB3YETCS onpedenumens

Mampuybl NAPHBIX KOIPDuUYUeHmos mexnc@akxmopHou Kopperiyuu DET‘ R‘ .

1 r

W, o Max
DET\R\z N 1 - Do,

My x, Txx, -

Yem Ommxe k 0 ompenenuTens MaTpULlbl MEX(PAKTOPHOU KOpPPESALUU, TEM CHIIbHEE
MYJIbTUKOJITMHEAPHOCTH (DAaKTOPOB U HEHAJEKHEE PE3yNIbTaThl MHOKECTBEHHOM perpeccuu. U
Hao00poT, yem Oimmke K 1 onpenenuTens MaTpUIbl MEK()AKTOPHONU KOPPESILIK, TEM MEHbIIIE
MYJIbTUKOJITMHEAPHOCTH (PAKTOPOB.

3agaua

Tpebyercs MOCTPOUTH CTAaTUCTUYECKYIO 3aBUCUMOCTh CTOMMOCTH KBapTHUpPbl OT Tpex
(bakTOpoB B BHJIE MHOXKECTBEHHOW perpeccuu (Tabdin. 1). s mocTpoeHuss MOJENU, B MEPBYIO
ouepesb, HEOOXOAMMO MPOBECTH OTOOp (aKTOPOB U OLEHHUTH CTENEHb KOJUIMHEAPHOCTH
perpeccopos.

Pemenue.
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1. Paccuuraiite ko3pduumeHTsl mnapHoil koppemsanuu. [IpoBepbTe NPaBHILHOCTH
pacuetoB ¢ momoinbio ctatuctudeckor Gpynkiuu KOPPEJI snextpoHHON TaOmHIIbI
Microsoft Excel.

2. Tlo monydeHHBIM 3HAYECHUSIM TApHBIX KOIPOUIIMEHTOB KOPPEISIUU OTOepUTE
HanOoJiee cymecTBeHHbIe (PaKTOphI st ypaBHeHUs (1).

3. IlpoBepbTe pakTOpHl HA KOJUIMHEAPHOCTh U MYJbTUKOJIJTHHEAPHOCTD.
4, CpenaliTe BLIBOJBI.
Tabmumna 1.
I/ICXOIIHBIG JAHHBIC 3a1a4YU
paccTosiHue
CTOMMOCTb obuyasn xXunas
2 00 MeTpo,
Ne nam. KBapmpbl, |nfowagb, M~ | niowanb,
TbIC. JoOn., y X1 Mz’xz YT
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

JlabGoparopHasi padora Ne2.
Oyenka napamempos ypasHenuss MHOMCECMEEHHOLL pecpeccuul

JIns1 olleHKH MTapaMeTpoB YpaBHEHUSI MHOKECTBEHHOM JIMHEMHON Perpeccuy MpUMEHSIOT
MeToa HanMeHbInX kBaapatoB (MHK).

s nTUHEHHBIX ypaBHEHUN U HEJIMHEMHBIX YPaBHEHUMN, NPUBOJUMBIX K JIMHEHHBIM,
CTPOHUTCS CIENYIOIIAs CUCTEMA HOPMAIbHBIX YPaBHEHHM, peIIEHNE KOTOPOU MO3BOJISET MOJYYNUTh
OLIEHKU TIapaMeTPOB PErPECCHH, B YACTHOCTH i ypaBHeHus (1):
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§:y:n%44h§:Mﬁ4b22x2+m+bm§:xw
Zyxl=bOZx1+b12x12+b22x1x2+...+bm2xmxl, "
Z:yxm :bOZ:xm +b12x1xp +bZZ:x2xm +...+mexr2n.

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

oMoy b b,

A A A
Y Y Y,
2
S S T e Yk
A

ronc |.. — OIIPELEIIUTEID CUCTEMBI;

me lexm szxm Zxé
AIC)o : Abl yeens Abm — YaCTHBIE OIPEHEIUTENN; KOTOPBIE ITOJTYYAKOTCA ITyTEM 3aMEHBI

COOTBETCTBYIOIIETO CTOJIOIa MATPHIIBI OTIPEACTUTENSI CHCTEMbI JJAHHBIMHU JICBOM YaCTH CHCTEMBI.
3amaua

1. PaccuwuraiiTe napaMeTpbl ypaBHEHUSI MHOXXECTBEHHON PETPECCUU C IIOMOIIBIO METO/1a
onpeaenuTeneil. [ns BBIUKUCICHUS OINPEICIUTENCH HCIOIb3YHUTE CTATUCTHYECKYIO
¢byukuio MOIIPE/]. TlpoBepbTe moiy4deHHBbIE PE3yIbTaThl C MOMOIIBIO (DYHKIIUU
JIMHEWH.

2. 3anumure NOoMy4YeHHOE ypaBHEHHE MHOKECTBEHHOM PErpecCcHi.

JlabopaTopnasi padora Ne3.
Ilocmpoenue ypasHeHus MHONCECMEEHHOU pecpecCcuu 8 CMAHOAPMU308anHOLL hopme

Ecnmu  kKo»ppUIMEHTHI MHOMKECTBEHHOM perpeccuu paccMaTpuBaTh B KauecTBe
nokasarenei BIMAHUSA (PAKTOPOB, TO ClIEAyeT UMETh B BHUJIY, YTO KO3((PUIMEHTHI perpeccuu
MEXIy cOOOH MpSMO HE CpaBHUMBI. VX 4MCIIeHHBbIE 3HAYEHUs 3aBUCST OT BBIOPAHHBIX €AMHUI
u3MepeHus Kaxaoro ¢axkropa. YtoObsl K0P UIIMEHTHI pErpecCHH CTAIN CPAaBHUMBI, UX IPUBOJISAT
K CTaHJapTU3UPOBaHHOMY MaciuTaly. [[s 3Toro Bce mepeMeHHbIe BBIpaXaroT B 0€3pa3MepHbIX,
TaK Ha3blBAEMbIX CTAHJAPTU3MPOBAHHBIX E€AMHUIIAX HW3MEPEHHS] IpPU IOMOIIM CJIEIYIOIIHNX
COOTHOIIEHUM:

_ (% _X_i)
— —O_X. ,

L9,

o)

t, X;

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

CBoOoOnHBI wieH Dy B cTaHIapTH30BaHHOM YPaBHEHHH MHOXXECTBEHHOW PErpeccuu
OTCYTCTBYET, T.€. ypaBHeHue (1) MOKHO 3amucaTh B BUJE:
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t, :ﬂltxl +ﬂ2tx2 +...+ﬁmtxm +&. (2

Bce mnepeMeHHBIE ypaBHEHUs BBIPAKEHBI B CPABHUMBIX €IUHULIAX HW3MEPEHHUS.

Koadduuments B Bores B Ha3bIBalOTCA KOO (UIMEHTaMU  perpeccuu B
CTaHIapTH30BaHHOM MacmTabe. s UX ONpeneseHUs] MOXKHO MepeiTn oT Kod(duuueHTos b k

B j (J =1 m) U 00paTHO ocylIecTBIseTCs 110 hopMmyie:

KoadduimenTs! perpeccun (2) moka3plBalOT BIUSAHUS U3MEHEHHS KaXI0H NEepeMeHHOM
Ha u3MeHeHue (akropa Y. Bece KoapGUIMEHTH! BEIPaKEHBI B CPABHUMBIX €IMHUIIAX U3MEPECHHUS.

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

pEe3yJbTaTUBHBIN.

Takum oOpa3oMm, cpaBHHBasi MEXIy CO000ON cTaHaapTU30BaHHbIE KOA()(PUIIMEHTHI
perpeccur MOXHO PaHXUPOBaTh (PAKTOPHI MO CUJIE UX BO3JAEHCTBUS Ha pe3yibrar. B 3TOoM
OCHOBHOE JIOCTOMHCTBO CTaHIapTU30BaHHBIX KOI(PGUIMEHTOB pErpeccud B OTJIHYHE OT
K02 (HUIIMEHTOB «YHUCTOI» perpeccuu, KOTOpble HECPAaBHUMBI MEKIY COOOI.

Ha npakTuke 4acTo UCIONIb3yIOT YpaBHEHNE PETPECCUN B CTaHIaPTU30BAaHHOM MacIliTade
B BUJIE:

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

Kak Oput0 mOKa3aHO BbIIIE, paHKUPOBaHUWE (PAKTOPOB, YUACTBYIOIIMX  BO
MHO>KECTBEHHOW JIMHEHHOW PErpeccuy, MOXKET OBITh IMPOBEICHO Yepe3 CTaHIapTHU30BAaHHBIC
kodduimenTsl perpeccun (f-koddduimentsr). ITa K€ IeNb MOXET OBbITh JOCTUTHYTa C
MOMOIIIBI0 YaCTHBIX KOX(PUIMEHTOB KOPpEISAIUH — JUId JUHEHHbIX cBsizeil. Kpome Toro,
YaCTHBIE IMOKA3aTeN KOPPEISAIUU IMUPOKO HCIONB3YIOTCS MPH PEIICHWH MPOOJIIeMBI 0TOOpa
bakTopoB: 1eN1eco000pa3HOCTh BKIIIOUEHHUS TOTO WJIM WHOTO (paKkTopa B MOJENb JOKa3bIBaeTCA
BEJIMUMHOM MOKAa3aTeNsi YaCTHOW KOPPETSIUH.

YacTtHble K03((UIMEHTH (WM UHAEKCHI) KOPPESALUH XapaKTepU3yIOT TECHOTY CBS3H
MEXJy pe3ylbTaTOM M COOTBETCTBYIOIIMM (DAaKTOpPOM TMpHU YCTPAHEHUU BIMSHHUS JIPYIHX
(dakTOpOoB, BKJIIOYEHHBIX B YypaBHeHHE perpeccuu. I[lokasarenn dacTHON Koppensuuu
IPEACTaBISIOT COOOM OTHOILICHHME COKpAIIEHUs OCTATOYHOM AMCHEPCUM, MPOU3OIIEAIIEr0 B
pe3ysbTare JIOMOJIHUTEIBHOTO BKIIFOYEHHS B aHAJTU3 HOBOTO (hakTOpa, K OCTATOYHON AUCIIEPCUH,
UMEBILIEH MECTO J0 BBECHHUS B MOZIENIb HOBOTO (hakTopa.

KoaduimenT yacTHON KOppensiiiiy, U3MEPSIIOLINI BIUSHNE Ha )y paKTopa X IpU
HEU3MEHHOM YPOBHE JIPYTUX (PaKTOPOB, MOXKHO ONPEAETUTH 10 hopMyIe:

1-R?

XX Xy

1-R2 ’

VXX Xj_1 X1+ X

r = |1-
YXj*Xq X oo X1 X 410 X

26



RZ

rIe YX..Xj.. Xy — MHOXKECTBEHHBIH KOI(PQUIHMEHT NETEPMUHAIIMM BCETO KOMIUIEKCA M

2
(haKTOpOB C Pe3yNILTATOM; Ryx1x2...x j1Xji1.-Xm — MOKa3aTeNb JICTEPMUHALMHU, HO O€3 BBEICHHUS

B MOZieNb (aKTopa X;.

Cpenare Kod((UIUEHTHI AIACTUYHOCTH NJISl JIMHEHHOW MHOXKECTBEHHOUW pErpeccHu
PacCUUTBIBAIOTCS 11O hopMyIIe:

Y MOKa3bIBAIOT, HA CKOJBKO MPOILIEHTOB B CPEHEM 10 COBOKYITHOCTH M3MEHUTCSI pe3yibTaT ) OT
CBOCH BeNWYMHBI IpU W3MeHeHuu (aktopa x Ha 1 % OT cBOero 3HaueHUs NPU HEU3MEHHBIX
3HAYEHUSIX JPYTUX (PaKTOpOB.

3agaua

1. PaccuuraiitTe = CcTaHZapTH30BaHHbIE  KOX(PQHUIMEHTHl  PErpeccHd.  3aluIIuTe
MOJIyYEHHOE YpaBHEHUE B CTaHIapTU30BaHHOM Maciutade Buja (2).
2. IlpopamxupyiiTe cTaHIAapTU30BaHHbIE KOA(PGHUIMEHTHl pErpeccud Mo Cuile HX
BO3JECHCTBUS HA PE3YJIbTaT.
3. Paccuuraiite cpeauue k03 PpULHEHTHI 3TaCTUYHOCTH.
JlabGoparopHnasi padora Ne4.

Cocmaenenue yacmuulx ypasHeHul pecpeccuu

Ha ocHoBe inHENHHOT0 ypaBHEHUS MHOXKECTBEHHOM perpeccud (1) MoryTt ObITh HaliIeHbI
YacTHbIE YPAaBHEHHUS perpeccud, T.. YpPaBHEHMsI PErpeccUH, KOTOpbIE  CBS3BIBAIOT
pE3yJIbTaTUBHBIN NPH3HAK C COOTBETCTBYIOLUIMMH (AKTOPaMH Xj IPHU 3aKPEIUIEHUU OPYTUX,
YUUTBIBAEMBIX BO MHOXXECTBEHHOH perpeccuu, ()akTopoB Ha cpeaHeM YypoBHe. YacTHble
YPaBHEHHUS PETPECCUU UMEIOT CIENYIOIINN BUJ:

Y, %o Xgoo Xy = by +by % + b, X2 + D3 X3 +... 4+ by Xm + &

yxz,xl,xg,,....,xm - b0 + le1 —I—b2X2 + b3X3 +...t bm Xm + &,

Vi Xy = Po FOXLHD X2+ 4By Xma + .+ B X + 5

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

S\/xl,xz,x3,....,xm — Bl + le1’

=B, +b,X,;

/N
yxz,xl,x3,....,xm
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=B, +b X..

oY
yxm,xl,xz,....,xm_1

rae

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

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

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

B otnnume oT mapHOU perpeccuu, 4acTHbIE YPaBHEHHSI PErpecCHH XapaKTepU3YIOT
U30JIMPOBAaHHOE BIUSHHE (akTOpa Ha pe3yabTar, HO0 apyrue ¢GakTopbl 3aKperyIeHbl Ha
HEU3MEHHOM ypoBHe. OdGdeKTbl BIUSHUS Apyrux (AaKTOpOB MPUCOECTUHEHBI B HHUX K
CBOOOJHOMY YJICHY YPaBHEHHSI MHOKECTBEHHOW pErpeccuu. ITO MO3BOJISET HA OCHOBE YaCTHBIX
YPaBHEHUN PETpeECCUU ONPEIEIIATh YACTHbIe KOA(PPUIIHEHTHI 3JIaCTHYHOCTH:

X.
9yxi :bj ~ I ’
Vs X X oo X s Ko X

j41e 0 Am

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

yxj’xlixzv---axj_l;x X

j+1’ "1 M — 3Ha4YCHUE PEe3yIbTaTUBHOI'O q)aKTopa, IMOJIYYCHHOC U3

YaCTHOTO YPaBHEHUS PETPECCHU IPH JAHHOM 3HaYEHHH (aKTOpa X;.
3amaua

1. CocraBbTe YaCTHbBIC YpaBHEHUS PErPECCUU.
2. OmpenenuTte YacTHbIE KOX(MQOUIIMEHTHI AJIACTHYHOCTH W IMPOPAHKHUPYHUTE
(akTOpHI IO CUJIE X BO3JICHCTBUS Ha pe3ybTar.
JlabopaTopnasi paGora NeS.

Ol/;eHKa HaoedcHocmu pesyibmamos MHOHCECMBEHHOU peepeccuu u Koppeaiyuu

IIpakTHueckass 3HaYUMOCTb YPAaBHEHHS MHOMKECTBEHHOM pPErpecCUM OLICHUBAETCA C
MOMOUIbIO TOKa3aTeNii MHOXXECTBEHHOW KOppeNlalMd U €ero Kpajapara — Koddduimenra
JIeTEpPMHUHALUN.

[TokazaTenb  MHOXKECTBEHHOM  KOppENALMM  XapaKTepu3yeT  TECHOTY  CBS3H
paccmaTpuBaeMoro Habopa (akTOpOB C HCCIEIyeMbIM NPH3HAKOM, WM, MHA4Ye, OICHWBAET
TECHOTY COBMECTHOTO BJIUSHUS (DAKTOPOB Ha pe3yJIbTarT.

HezaBucumo ot (bOpMBI CBSI3U IIOKa3aTelb MHOXKECTBEHHOM KOppeIAIUA MOKCT OBITh
HaliJIeH KaK HHIEKC MHOXXECTBEHHOM KOppCJsinuu:
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2
rie Oy — obmas aucriepcus pe3ysibTaTUBHOTO Npu3Haka, Oyc; — OCTATOYHAS HCIIEPCHUS

s 2 V)

JUIS ypaBHEHHUS )7 = f (X]_1 X21---;Xm) - Oing n

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

m
Ryttt =1 2By Ty
=1

r

rae ﬂx j — CTaHIapTH30BaHHbIE KOO()(GHMIMEHTHI PErPECCHH; ' yX; — MapHble KOI(GPUIMEHTHI

KOppEeJSLUM pe3yibTaTa ¢ KaxabIM (paKTOpoM.
@opMyna UHIEKCa MHOKECTBEHHOW KOPPEISALUMU Ul JTMHEHHOM PETrpeccuu IOJIydHiIa

Ha3BaHUE JMHEHNHOro K03 GUuIHEeHTa MHOKECTBEHHON KOpPpeIsiliiM, WIH, YTO TO K€ camoe,
COBOKYITHOI'0 KO3((pHIHeHTa KOPPeJIALMH.

WNunexc MHOKECTBEHHOM Koppemnsiuu u3Mensiercs ot 0 1o 1. Yem Omuxe ero 3HaueHuUeE K
1, TeM TecHee CBSA3b PE3yIbTATUBHOIO IPHU3HAKA CO BCEM HAOOPOM HCCIENYyEMbIX (aKTOpOB.
BennunHa mHAEKCAa MHOXKECTBEHHOM KOppensuuu OoJbllie WM paBHa MaKCUMAIbHOT'O MApHOTO
MHJEKCa KOPPEISLHUU:

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

[Tpu mpaBWIbHOM BKJIIOYEHUH ()AaKTOPOB B PETPECCHOHHBIN aHAIHM3 BEIMYMHA MHIEKCA
MHOXECTBEHHON KOPpENLUN OyeT CYIIeCTBEHHO OTINYAThCS OT UHAEKCA KOPPESIUH MapHOi
3aBUCUMOCTH.

Koaddunment (MHIEKC) MHOKECTBEHHON JAETCPMHUHAIIMHA PACCUUTHIBACTCS KaK KBajpat
WHJIEKCA MHOYKECTBEHHON KOPPEIIALMHN:

2
Ryx1x2 X

CKOppeKTUpOBaHHBIA KO3 UIMEHT (MHIEKC) MHOKECTBEHHON  JeTepMHUHAIIUH
COJICPKUT TIOTIPABKY HA YUCIIO CTETEeHEeH CBOOOBI M pACCUUTHIBAETCS 110 POpMyIIE:

-2 n-1
R®=1-(1-R%) ———
n-m-1-

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

3HAYMMOCTb YPAaBHEHUSI MHOKECTBEHHOW PETPECCHM B LIEJIOM OLIEHUBAETCS C MOMOILBIO
F-xpurtepus ®umepa:

Rz.n—m—l
1-R? m

F([)alcm =
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Fnae: onipenensiercs npu 3aganaom o, (0,05; 0,01) u crenensx cBodoabt K1 =m, k2 =n—m
— 1, (m — yucno mapamMeTpoB MPH (HAKTOPHBIX MEPEMEHHBIX B YPAaBHCHHH MHOXECTBEHHOMN
perpeccun).

Yactueiii F-kpuTepuii OlleHUBAET CTATUCTUYECKYIO 3HAYMMOCTH MPHUCYTCTBHS Ka)KIOTO
u3 (akTopoB B ypaBHeHHH. B oOmiem Buze, 1 pakTOpoB YaCTHBIN F-KpuTepuil onpenenurcs
KaK:

2 2
E B Ryxl,...,xj,xm _Ryxj,...,xj,l,xjﬂ,...,xm n—-m-1
yacmX; 2 ’
J — 1
1 Ryxl,...,xj,xm

F a6, A1 vactHOTO F-KpHTEpHs onpeaenseTcs MpH 3aJaHHOM 0. U cTernensx cBoooasl k1 = 1, k2
=n-m-1.

Onenka 3HAYMMOCTH KOI(PPHUIIMEHTOB YHUCTOM perpeccud ¢ TMOMOIIbIO t-Kputepus
CTbr0/IeHTa CBOJIUTCS K BBIUMCICHUIO 3HAUCHUS:

b;
tqbakm :m—bj = I:Xj J

rae My —cpemHsis KBajapaTuyHas omubka koddduimenta perpeccun Dj, oHa MoOKeT OBITH
ompezenieHa 1o cienyrlei Gopmyne:

B Oy '\/1_ R)%xlxz...xm 1

m, = :
' o - [1-R? Jn-m-1,
X XX X
2
yX1X2...Xm — MHOXECTBEHHBIN KOB(I)q)I/IHI/ICHT ACTCpPMUHAIIUU BCET'O KOMILJIICKCA m q)aKTOpOB

2
C pe3ynbTaToM; I:QX jX1--Xm  — KO3 GHUIMEHT JAE€TEPMUHALMU Ul 3aBUCHMOCTH (hakTopa Xj co

BCEMHU JIpYTUMU (HaKTOpaMU YPaBHEHUSI MHOKECTBEHHOM PErpeccui.
tinac: OTIPENICIACTCS TIPH 33J]aHHOM 0L M CTeTIeHH CBOOOABI K =N —m - 1,
3agaua

1. Paccuwuraiite nmuHeiiHOro Ko>(QUIMEHTa MHOKECTBEHHON KOPPEIALUM H CHelaiiTe
BBIBOJI O TECHOTE CBSI3M PE3YyJIbTATUBHOTO MPU3HAKA CO BCEM HAOOPOM HCCIEAYEMBIX
(hakTOpOB.

2. Paccuuraiite K03((QUIMEHT MHOKECTBEHHOH JeTepMUHAILIUM U ClefaiiTe BBIBOJA 00
OILICHKE KauecTBa MOCTPOCHHOU MOJIEIH.

3. Paccunuraiite F gaxm ¥ CPAaBHUTE TOIy4EHHOE 3HAYEHHE CO 3HAYEHUEM, PACCYMTAaHHBIM
C TMOMOIIBI0 (YHKIIUU JIMHEWH. Onpenenure Fr5; Tpu 3agaHHOM YpOBHE
3HaunMocTH o = 0,05. CpaBHuTe nomydeHHble 3HAYEHUSA Fu6, B Fpuam, coenaiite
BBIBOJ] O CYIIIECTBEHHOCTH CBSI3H.

4. Onpenenute tpaxm ¥ rasy IpH 3amaHHOM ypoBHe 3HauuMMoctd o = 0,05 Cpasaure
MOJIYdYCHHBIC 3HAYEHWUS U CHeJaiiTe BBIBOJ O CTAaTHCTHYECKOM 3HAYUMOCTH
napamMeTpOB PErpeCcCUu.
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KoHTposibHBbIE BOPOCHI:

1. Yto moHMMaeTcst Mo TMHEHHON MHOXKECTBEHHOM perpeccueii?

2. Kakue 3aaum pemiaroTcsi Ipy NOCTPOESHUHN ypaBHEHUS perpeccun’?

3. Kakue tpeboBaHus NPeabABISIOTCS K (PaKTOpaM, BKIIOUYAEMBIM B YpaBHEHHE PETPecCHu’?
4. YUto noHMMaeTCs MoJ| KOJUTMHEAPHOCTHIO U MYJIbTUKOJIIMHEAPHOCTHIO (haKTOPOB?

5. Kak npoBepsiercss HAIMYHE KOJUTMHEAPHOCTU U MYJIbTHUKOJUTMHEAPHOCTH?

6. Kakoli BUJ uMMeEET cucTeMa HOPMAlbHBIX YPaBHEHMIl METOAAa HAaWMEHBUIMX KBaJApaTOB B
cilydae JMHEWHOM perpeccuu?

7. I1o xakoit popMyiie BBIYUCIISAETCS HHICKC MHOKECTBEHHON KOppesuun?

8. Kak BBIUMCIIAIOTCS MHAEKC MHOXKECTBEHHOH JETEpPMUHALMU U CKOPPEKTHUPOBAHHBIM MHJIEKC
MHO’KECTBEHHOM JIleTepMUHALUN?

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

11. Kak cTposiTcs yacTHbIE ypaBHEHUs perpeccun’?

12. Kak BBIYHCIAIOTCS CPEAHNUE YaCTHBIE KO (GUIIMEHTHI 31aCTHYHOCTHU?

13. Yto Takoe craHIapTU3UPOBAHHbIE IIEPEMEHHBIE?

14. Kakoil Bua nMeeT ypaBHEHHE JUHEHHON perpeccuu B CTaHIapTU3UPOBAaHHOM MacuiTade?
15. Yto noHnmaercs ol FOMOCKEAACTUYHOCThIO?

16. Kak mpoBepsieTcst runores3a 0 TOMOCKETaCTUYHOCTH psiJia OCTATKOB?

MMOCTPOEHUE PETPECCHOHHBIX MOJEJIEH C ®UKTUBHBIMHA
INEPEMEHHBIMU

B perpeccroHHBIX MOJENSIX B Ka4ecTBE OOBACHSIOIINX MEPEMEHHBIX YaCTO IMPUXOIUTCS
UCIMOJIb30BaTh HE TOJIBKO KOJHMUYECTBEHHBbIE (ONpeiessieMble YHCICHHO), HO M KadeCTBEHHbIE
nepeMmeHnHble. Hampumep, copoc Ha Kakoe-nmMOO ©Ojaro MOXET ONpedensiTbCs Kak
KOJINYECTBEHHBIMH TEPEMEHHbIMM (Ll€Ha JaHHOro Ojara), Tak M KayeCTBEHHBIMH (BKYCHI
norpedureneil). KauecTBeHHbIE OKa3aTeNN B YUCIEHHOM BHUJIE MIPEICTaBUTh HeNb3s. Bo3HukaeT
npobiaemMa OTpaskeHHs B MOJIENN BIMSHUS TaKMX MIEPEMEHHBIX HA UCCIIEAYEMYIO BETUYUHY.

OOBIYHO B MOJENAX BIUSHUE KaYECTBEHHOI'O (pakTopa BbIpaxaeTcs B BUJIEC (QUKTHUBHOMN
(MCKYCCTBEHHOW) TEpeMeHHOH, KOTopas OTpakaeT JBa HPOTHBOMNOJOXKHBIX COCTOSHUS
KayecTBEHHOro Qakropa. B 3TomM ciydyae ¢uKTHBHAas mepeMeHHass MOXKET BBIPaKaThCS B
JBOMYHOM (opme:

D 0, bakrop He neHCTBYET;

1, bakrop neiicTByer.
[lepemennass D HaspBaercst ¢uxkmuenoii (ucKyccmeenHol, O0B80UYHOU) NeEPeMeHHOl
(unouxamopom).
Perpeccuonnbie MoJieNH, coieprKalliye JTUIIb KaUeCTBEHHbIE O0BSCHSIONIUE TEPEMEHHBIE,
Ha3bIBAIOTCS Modensimu oucnepcuornno2o ananuza (ANOVA-momensmn).
Hanpumep, mycts Y — HauanbHast 3apaboTHast 1u1aTa.
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D 0, eciiv MPETEHICHT HE UMEET BBICIIIET0 00pa30BaHMs;

1, ecnu peTeHACHT UMEET BhICIIEE 0Opa30BAHKE.

Torja 3aBUCUMOCTb MOKHO BBIPa3UTh MOJIEIIbIO MTAPHOM PErpecCcuu:

Y=0,+/D+¢.

OueBHUIHO,

MY [D=0)=p,+r-0=py;
MY D=1 =8, +y-1=f, +7.

Kosdduuuenr By ompenenser CpemHIO HaualbHYI0 3apabOTHYI0 IUIATy HpH
OTCYTCTBUHM BbICIIero oOpazoBanus. KosdpduumeHnt ) yka3plBaeT, Ha Kakyl0 BEIHYHHY

OTIIMYAIOTCS CpeIHIE HaualbHbIe 3apa0O0THBIC IJIAThI IPU HAIMYUU U MIPU OTCYTCTBUU BBICIIETO
oOpa3oBaHusi y nmpereHjeHTa. lIpoBepsisi craTuyeckyr0 3HAYUMOCTh KoddduiueHta ) ¢

noMompio  t-cratuctuku, 00 3HAYMMOCTh KO3 duimeHTa peTepMUHALINN R? WIH
F-craTucTukyu, MOXHO ONpenenuTh, BIMAET WIM HET HaJIM4yMe BBICIIEro OOpa3oBaHMs Ha
HAYaJbHYIO 3apa0OTHYIO TUIATY.

Mogenu, B KOTOPbIX OOBSCHSIOIIME MEPEMEHHBbIE HOCAT KaK KOJMYECTBEHHBIH, Tak U
Ka4eCTBEHHBI  XapakxTep, Has3bIBAIOTCA  MoOenamu KOBAPUAYUOHHO20 amanusa
(ANCOVA-mMozensiMu).

CymiecTByeT HECKOJIBKO pa3HOBHIHOCTEH MOIesIel KOBapHUAIlHOHHOTO aHAJIH3a.

1. Moaean KOBAapHALMOHHOIO AaHAJIM3a MNPH HAIMYUH Yy
(pMKTHUBHOM NEPEeMEHHO ABYX aJ1bTEePHATHB.

PaccmoTpuM mpocreiiiylo MOA€Ib C OAHOM KOJMYECTBEHHOM M OJHOW KayecTBEHHOU

NEPEMEHHBIMH, UMEIOIIYIO /IBA aJIbTEPHATUBHBIX COCTOSHUS:

Y=/ +BX+)D+¢,
[Tycte, HanipuMep, Y — 3apaboTHAS IJ1aTa COTPYAHUKA PUPMBI, X — CTaX COTpyaHHKa, D —

I10J1 COpr,[[HI/IKa, T.C.
0, ecrv COTPYTHUK->KCHIITHA;

1, ecu COTpYIHUK-MY>KUHMHA.

Torna oxxumaemoe 3HaueHHe 3apaOOTHOMN IUIATHI COTPYJHHUKOB MPHU X rojax TPYAOBOTO
cTaxka OyJer:

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

3apaloTHas 1iaTa B JAHHOM CiIydae sIBJISeTCs TUHeHHOM QyHKIMel oT cTaxa paboThl.

[Ipu  cocraBneHMM Mojenel ¢  (QUKTUBHBIMM  NEPEMEHHBIMH  HEO0OXOIUMO
PYKOBOJICTBOBATBCS CIEAYIOIUM APABUIOM MOOEIUPOSAHUs: €CII KaueCTBEHHAs MepeMeHHas
umeeT K ambTepHAaTHUBHBIX 3HAYCHUH, TO TIPU MOJACTUPOBAHUU UCTONb3yeTcst (K — 1) GUKTHBHBIX
nepeMeHHbIX. TakuM o0pa3oM, eciM TNepeMEeHHas MMeeT JBa AJIbTEPHATUBHBIX 3HAUYEHUS
(HampuMep, TOJd), TO B MOJI€Tb MOXKHO BBECTH TOJIBKO OJJHY (PMKTHBHYIO IIEPEMEHHYIO.

Ecnu He cnenoBaTh JTaHHOMY MPABHILY, TO IPU MOJEIUPOBAHUH MCCIIEOBATENb M1OMAJAeT
B CUTYAIIUIO COBEPIIEHHON MYJIbTUKOJJIMHEAPHOCTH WU TaK HA3bIBAEMYIO JI08VUIKY PUKMUBHOU
nepemeHHou.

3HaueHue Ka4yeCTBEHHOW MEpPEeMEeHHOH, Jiisi KoToporo nmpuHuMaercs D = 0, HaszpiBaeTcs
0azo6vbiM WA CcpasHumenvhviM. BbIOOp 0a30BOro 3HAYCHUS OOBIYHO JUKTYETCS IEISIMHU
WCCJICJIOBAHMSI, HO MOXET OBITh U TIPOU3BOJIBHBIM.
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Koaddumment ) B Mopenu mHOTIA HAa3bIBACTCS Ougpepenyuanbrvim Ko3gduyuenmom
€80000H020 UNleHa, TaK KaK OH IMOKAa3bIBAaCT, HA KAKyI0 BEJIMYMHY OTIMYACTCS CBOOOIHBIN 4iIeH
MOJIENIU MTPH 3HAYE€HUH (PUKTHBHOM EPEMEHHOM, paBHOM €IUHHIIE, OT CBOOOIHOTO WiIeHA MOJIEITH
npu 6a30BOM 3HaYCHUU (PUKTHUBHOM MEPEMEHHOM.

2. Mopenu KOBapHMAIMOHHOTO AHAJIM3a TMPU HATHYHH Y
Ka4eCTBEHHbIX NepeMeHHbIX 0oJiee IBYX aJbTEePHATHUB.

PaccmoTpum Mozenb ¢ JIByMS OOBSCHSIOIIMMU TEPEMEHHBIMHM, OJIHA M3 KOTOPBIX
KOJIMYCCTBCHHAA, a Apyrasd — Ka4YCCTBCHHAJ. Hpnqu KauCCTBCHHAA IMCPEMCHHAsA HMCECT TPU
anbTepHaTUBBL. Hampumep, pacxo/ibl Ha cofepxaHue pedeHKa MOTYT ObITh CBSI3aHBI C JOXOJaMU
JIOMOXO3SIICTBA W BO3pacTOM peOEHKa: OIIKOJIbHBIA, MJIIAIIINN IIKOJbHBIA M CTapIIHid
mKoNbHbIM. Tak Kak KauecTBeHHas MEpEeMEHHas UMEeT TPU albTEPHATUBBI, TO MO OO0IIEMY
MPAaBUIIy MOJICIIUPOBAHHSI HEOOXOJMMO HCIOIL30BaTh JBE (PUKTHUBHBIC MEpEeMEHHBIC. Takum
00pa3oM, MOJIeTb MOXKET OBITh IIPEACTABICHA B BUJIE:

Y =5y + px+nD +y,D, + ¢
rae Y — pacxobl, X — J0XObI JOMOXO3SHCTB.
_ |0, ecitu TOMIKOJIBHHK;

D
1
1, B IpOTHUBOIIOJIOKHOM CITy4dae.

O, CCJIM JOIIKOJIbHUK HUJIN MJ'IaI[H_II/Iﬁ IITKOJIbHUK;

2 1, B IIPOTHUBOIIOJIOKHOM CJIy4ac.

OO6pa3yroTcs ciaeayome 3aBUCUMOCTHU:

1. Cpennuii pacxos Ha JOMIKOJbHUKA:

M(Y |D; =0, D, =0) = S, + B X (1)
2. CpenHuii pacxojl Ha MJIAJIIIETO IKOJIbHUKA:
M(Y | D, =1, D, =0)=(5, + 1) + B 2)

3. CpenHuii pacxoJ Ha CTApUIETrO HIKOJIbHUKA:

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

3nmeck Y1, Y2 — naubdepeHIHaNbHbIE CBOOOJHBIE YJeHBl. ba30BbIM 3HAYECHUEM
KaueCTBEHHOW TEPEMEHHOW SABJISIETCSI 3HAYCHUE <IOIIKOJBHUK». [locie BbIYMCICHUS
koaduimeHToB ypaBHeHuil perpeccuu (1) — (3) ompenensieTcs craTUCTUYECKas 3HAYMMOCTh
KOX((UIIMEHTOB Y1 Y2 HA OCHOBE OOBIYHOM t-CTATHCTUKH.

Ecnmu ko3 dunmenTs! y1 ¥ Y2 OKa3bIBAIOTCA CTAaTUCTUYECKH HE3HAYMMBIMH, TO MOXXHO
cienaTh BBIBOJ], YTO BO3PACT peOEHKA HE OKa3bIBAET BIMSHUS Ha PACXOJIbI 110 €T0 COACPKAHMUIO.

3. Perpeccust ¢ 0q1HON KOJIMYECTBEHHOM U IBYMS Ka4eCTBEHHbIMU
HepeMeHHblMl/l.
TexHuka (UKTUBHBIX TMEPEMEHHBIX MOXET OBITh PACHpPOCTpaHEHA Ha MPOU3BOJILHOE
qUucJo KAa4€CTBCHHBIX (baKTOpOB. PaCCMOTpI/IM CI/ITyaIII/IIO C ABYMsI KAa4C€CTBCHHBIMHU
HepeMeHHBIMH.

[Tycte Y —3apaboTHas 1uiata COTpyIHUKOB (UPMBI, X — cTax pabothl, D1 — Hanmuuue
BhIcuIero oOpasosanus, Dy — mon cotpynHuka:
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D 0, ecnmi COTPYAHUK->KECHIIINHA;
1 1, eciv COTpYAHHUK-MY>KUHHA.

0, eciii HET BBICIIETO 0OPA30BAHI,

2 11,8 IPOTHUBOIIOJIOKHOM CITyYae.
TakuMm o0pa3om, MOTYUUM CIETYIOIIYIO MOJIENb:
Y =L+ xX+nD+7,Dy €.

N3 31011 MOAENH BBIBOIATCA CICIYIOLINE PETPECCUOHHBIE MOJICIIN:

1. Cpennsist 3apruiaTa >KEHIIMHBI 0€3 BBICIIET0 00pa30BaHUS:
M(Y [ D, =0, D, =0) =S, + Aix.

2. Cpennsis 3apIuiaTa >KEHIIMHBI C BBICIIMM 00pa30BaHUEM:
M(Y | D, =0, D, =1) =(5, +72) + Bix

3. Cpennsist 3aprijiaTa y My »KUMHBI 0€3 BBICIIIET0 00pa30BaHUsI:
M(Y | D, =1 D, =0) = (5o +11) + Bix.

4. Cpennsis 3apIuiaTa My>XYHHBI C BBICIIIHM 00pa30BaHUEM:
M(Y | Dy =1 D, =) = (S + 71 +72) + BiX

OueBUHO, YTO BCE PErPECCHM OTIMYAIOTCS TOJIBKO CBOOOJHBIMU WwieHaMH. JlanbHelee
olnpezieNieHue CTaTUCTUYECKOM 3HAYUMMOCTH KOX(PQOUIMUEHTOB Y1 M Y2 TO3BOJSET YOEIUThCA,
BIIUSIOT JI1 00pa30BaHME U MOJI COTPYIHUKA Ha €T0 3apabOoTHYIO TIJIaTy.

3amaua 1

Wccnenyercs 3aBUCHMOCTh MEXIy 3apaboTHOM Iuiaroi pabodero 3a mecsm y ($),
X - Bo3pacToM pabouero (J1eT) u GpuKkTUBHOIN nepemeHHol D — non pabouero.
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Ne n/m |3apabotHasn Bo3spacrt 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 XK
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. Heobxoaumo moctpouts Moxens Y = by +box+)D ¢ uxTUBHON nepemenHoi D,

KOTOpasi IPUHUMAET J1Ba 3Ha4eHHUs: | - ecu 1os1 pabodero My»ckoif; 0 - eciti 1o 5KEHCKUH.

2. TIpoBepuTh CTaTUCTUYECKYIO 3HAUUMOCTh K03 puuinenToB. Crenarb BEIBOIbI.

3agaua 2

Ha npennpusitun ucnons3ytorcst cranku Tpex ¢pupm (A, B, C). Uccnenyercst HagexXHOCTb
cTaHKoB. [Ipu 3TOM yuuTBIBaeTCsS BO3pacT CTaHKa (x, Mec.) U Bpems Oe3aBapuiiHON paboThl 110
nocienuen nmonoMku (Y, dac). Beibopka u3z 40 craHkoB fana pe3yiabTaThl, IPEACTABICHHBIE B

Ta0JInIIE.

Ne Bozpact |Bpewms pa6oter  |[@upma -
U3MEpeHusl |CTaHKa B |cTaHKa 0e3 POU3BOIUTEN
Mecsllax |peMOHTa B yacax (b
1 23 280 A
2 30 230 B
3 65 112 C
4 69 176 A
5 75 90 C
6 63 176 A
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38 37 140 A

39 56 88

40 67 120 A

1. Ouenute ypaBHeHHEe perpeccuu 0e3 yuera pa3inyusi CTAHKOB Pa3HbIX (GUPM.

2. OLEHUTh YpaBHEHHE PETPECCHH, YUYUTHIBAIOIIEE pa3Inuve KauecTBa pasHbIX (upm

(F-xpurepuii ®umrepa, t-kpurepuit CThIOJEHTa, CKOPPEKTHPOBAHHBIA KO3((OHUIHMEHT

JIeTepPMUHAIINN).

CpaBHUTE Ka4eCTBO MOCTPOSHHBIX MOJIEIIEH.

[TocTpouTh KOPPEISAMOHHOE 110JI€ U HAHECTH Ha HEro rpa@uku GyHKIUH.

5. CpenaTh BBIBOABI O HEOOXOAMMOCTH HCIIOJIb30BaHUS (DUKTUBHBIX MEPEMEHHBIX B 3TOM
ciIydae.

How

MMOCTPOEHUE MOJIEJIM HEJIMHEMHOM MAPHOM PETPECCUHA

Henunelinbie perpeccun IeaaTcs Ha JiBa KJjlacca: PErpecCuu, HEJIMHEMHbBIE OTHOCUTEIBHO
BKJIIFOYCHHBIX B aHAIU3 OOBSCHSIONIUX IEPEMEHHBIX, HO JIMHCHHBIC 10 OIICHHBAEMbIM
rapameTpam, U Perpeccuu, HeJTMHEHHBIC 0 OIICHUBAEMBIM TTapaMeTpaM.

[Tpumepsl perpeccuil, HEAMHEUHBIX MO OOBICHSIOMIMM IEPEMEHHBIM, HO JIMHEHHBIX I10
OLICHUBAEMBIM I1apamMeTpaMm:

2 3 .
— IOJIMHOMBI PasHBIX CTeIICHel Yx — a+ le + bZX + b3X T &,

b
— PaBHOCTOPOHHSISI runepooa Yx=a+ ; tTéE .

[Tpumeps! perpeccuil, HeMMHEHHBIX O OLIEHUBAEMbIM NapaMeTpaM:

b
—cremennas Yx —aA X - &

X
- mokaszaTenpHas Yy — @- b*-¢ X

a+b
+x_g.

Hawnbonee yacto MPUMCHAIOTCS CIICAYIOIINC HEJIUHEUHBIE MOACIIN perpeccpn?l:

— SKCTIOHeHIHa pHas Yx — €

b
runepooIbl — yx=a+ ; ;

2
mapaGomer — Yx —a~+ bx +cx ;

_ X
MOoKa3aTeIbHOU (DYHKITH Yx = a-b ;

b
cremennoii pyrxmm — Yx = " X"y pp.

JlabopaTopnasi padora Nel.

Buiuucnenue koagghuyuenmog ypasnenus HeluHenHou peepeccuu
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IIocTpOEHNI0O HEIMHEHMHBIX PErpecCHOHHBIX MOJENEH IpPEeALIecTBYET Ipoueaypa
JIMHEapU3aLluU IEPEMEHHBIX.

Jluneapuzayus — (ot nat. linearis — nuHEWHBINH), OUH U3 METOIOB MPUOIMKEHHOTO
MIPEACTABJICHNUS] 3aMKHYTBIX HEJIMHEMHBIX CUCTEM, IPU KOTOPOM HCCIIEIOBAHUE HEIMHEUHOU
CHUCTEMBI 3aMEHSETCS AHAIU30M JIMHEWHOW CUCTEMbI, B HEKOTOPOM CMBICIIE 3KBHBAJECHTHOU
UCXOIHOM. MeTozpl JIMHEeapu3alul UMEIT OIPaHUYEHHBIN XapakTep, T. €. SKBUBAICHTHOCThb
UCXOIHOW HEJIMHEHHON cucTeMbl M e€ JTUHEHHOTo NPHOMMKEHHUS COXPAHSAETCS JIHIIb s
OTPAaHUYEHHBIX TPOCTPAHCTBEHHBIX WJIM BPEMEHHBIX MAaclITabOB CHUCTEMbI, JHOO IS
OTIpEIeICHHBIX TPOLIECCOB, MPUYEM, €CIH CHUCTEMa MEPEeXOAMT C OAHOTO peXuMa padoOThl Ha
JIpPYroM, TO ClelyeT U3MEHUTh U €€ JIMHEApU3UPOBAHHYIO MoAeib. lIpumenssa nuHeapusanuto,
MO>KHO BBISICHUTH MHOTHE KaueCTBEHHBIE U OCOOECHHO KOJMYECTBEHHbIC CBOWCTBA HEIMHEMHOMN
CHUCTEMBI.

1 HeNMHEHWHBIX YpPaBHEHWM pPErpeccuy, MNPUBOJUMBIX K JIMHEHMHBIM C IOMOIIbIO
npeoOpazoBanus (X, Y) — (x’, ¥’), cucreMa HOPMaJIbHBIX YPABHCHHUI MMEET BU:

na+ be:Zy,
amesz =Zyx.

B IIPE0OpPa30BaHHbIX IEPEMEHHBIX X, V.

Koaddunment b npu pakropHO# nepeMeHHON X UMEET CIESIYIOUIYI0 HHTEPIPETALIUIO: OH
IIOKa3bIBaeT, Ha CKOJBKO M3MEHMUTCS B CPEJHEM BEJIMYMHA Y NMpH M3MeHeHuu (axropa X Ha 1
€AVHUILY U3MEPEHUS.

b
T'unepbonuueckas pecpeccust. Yx =a+ ; .
[ B 1 . ' .
Jluneapusytoiiee npeoOpa3oBaHue: ;’ y =Yy

Torna

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

y 1
ny 2-N=Ny
a=£ZY—1bZ£’ b= le lez
n n 4= x nz:)(?__(z:x)2

_ ea+bx
OKCNOHEHYUANbHAS pecpecCust. yx -

Jluneapusyrolee npeodpasosarne: X — X; Y = In y.
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anln y —ZxZIn y
4= %Zln y—%bzx, b= nZ:x2 - (Z:x)2
b

Cmenennasn gyniyus: Yx =& X",

Jluneapusyolee mpeodpasoBaHue: X =In X yl =Ihy.

IS ST
n n ! N> (Inx)? =D Inx)’

[Tepexox k mapamerpy a ypaBHEHUS CTEIICHHOW 3aBUCHUMOCTH IPOU3BOIST C ITOMOIIBIO
MOTECHIIMPOBAHUS 110 opMyIIe:

Ina
a—=e

X
IokazamenvHasn yHkyus: yx =a- b .
Jluneapusytoiiee npeoOpa3oBaHue: X=Xy = In Y.
N x-lny—>» x» Iny
1 1 2 22
Ina:—ZIny——Ianx, Inb = 5 >
n n n E X — (Z X)

[Tepexo k mapameTpaM ypaBHCHHUs MMOKa3aTeIbHOU 3aBHCUMOCTH (@, b) mpous3BoasT 1o
dbopmynam:

a:elna; b:elnb.
Jozapugpmuueckasn pynkyus: Yx = A+ bln x :
Jluneapusyolee npeodpasoBaHue: X =In X, y‘ =Y.
1 1 nZInx-y—Zlany
n n nZ(In X)< — (Z In X)

3agaua
Jlist ompeneneHUs 3aBUCHMOCTH MEXIY POXTaeMOCThio B Poccum (mepemenHast Y
u3MepsieMasl B THIC. YeJl.) U CpefHel 3apaboTHOM Miartoi (mepeMeHHas X, usmepsemMas B pyo.)
OBLITM MPOBEICHBI UCCIIEIOBAHUS, PE3YJIbTAaThl KOTOPHIX MpeicTaBIeHbl B Tabmuie 1.

Ta6nwuma 1.
Togst PoxnaemocTs B Cpennsist 3apaboTHas
THIC. Y€l Y maTa, 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

Jng  XapakTepUCTHKH 3aBUCUMOCTH ) OT X PACCYUTATh MApaMeTpbl CIETYIOIINX
GyHKUHI:

— PaBHOCTOPOHHEH rUnepooIsl;
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- CTENICHHOH (PYHKITUH;
- TIOKa3aTebHON (DYHKIIHH.

Pemenue.
b
1. VYpaBHeHHe pPaBHOCTOPOHHEH  THIEPOOITBI Yx=a+ ; JIMHEAPU3YETCS
1. .
X _;’ y = y,Torz[a Yx =a+bx :
2. JIns pacuera UCIoJIb3yeM JIaHHbIC TaOJIUIIBI 2.
I'o ' ' "\2
~ )| y X y-X (x) y2
201 886,9
4
201 928,6
5
201 998,1
6
201 1050,
7 6
201 1074,
8 3
201 1036,
9 9
Hto
ro
Cpe
Hee
3HaUCHHE
O
O_2

3HaueHUsI TapaMeTPOB perpeccun a U b paccunteiBaeM 1o hopmysam:

b_;_y.; — -
Gf, ca=y—-b-x

3. 3anuImuTe MOITYYEHHOE YPaBHEHUE PETPECCHUM.
4. C nomoulb JIMHEAPU3YIOIIUX TPeoOpa3oBaHUi MOCTPONTE ypaBHEHUE PETPECCUU IS
CTENEHHOM U MOKa3aTeIbHOU (PYHKINH.

JlabopaTopnasi paGora Ne2.
Buiuucnenue unoexca xoppenayuu u cpeonel ouudKy annpokCcuMayuul

TeCHOTy CBsA3HU HU3Yy4daCMbIX SIBIICHUN B HEIIMHCHHBIX perpecCusdax OLCHUBACT HHAECKC
Koppeasainuu, KOTOpBIﬁ BBIYUCIIACTCA 110 (bOpMYJ'ICZ
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Z(y Nk

— o . 0<p,, <1
Z(y y)° Pry =

Cpennsisi omuoka
(haKTHYEeCKHuX:

AlMIPOKCHMAIIUMA - CPEAHEC OTKIOHCHHE pPaCUYCTHBIX 3HAQYEHHH OT

A-iya-lspy=y
_nZA‘ nz‘ ; 100%

JlomycTUMBIH TIpeiesn 3HaYeHUu A - e Gornee 8 - 10%.
3agaua

1. PaccuutaTh UWHIEKC KOppEJSIIMM UM  CPEIHIOK  OIIHOKY
arMpOKCUMAIINHU JUISl HEIMHEHHBIX perpeccuil JlaboparopHoii Nel.

2. OrmpenenmuTs 1O KakOMYy YpaBHEHHIO PETPECCHU  IOJIydeHa
HauOOJIbIIasl OLIEHKA TECHOTHI CBSA3H.

3. Cnenatb BBIBOJIBI.
JlaGopaTopHasi padora Ne3.

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

2(9—7)2 )
m _ Pxy nh-m-1

Fopoon = = :
Gpaxm N
(y-9)*> 1-p; m
n—-m-1
3agaua

Onpenenum F-kpurtepuit @uiiepa a8 ypaBHEHMH NapHOM HENMHEHHOW perpeccuw,
nosiyueHHbIX B JlabopaTopHoii padoTe Nel.

Pemenmne.

1. Paccuuraiite Fpuon M CpaBHHTE IONYYEHHOE 3HAYEHHE CO 3HAYEHHUEM, Fius, TpH
3alaHHOM ypoBHe 3HaunmocTH o = 0,05.

2. Cnenaiite BBIBOABI O CYIIECTBEHHOCTH CBSI3H.
JlabopaTopnasi paGora Ne4.
Pacuem cpeonux kosghgpuyuenmos snacmuunocmu

B sxoHOMMYECKHX HCCIIEOOBaHHUSIX IMAPOKOC MPUMCHCHUC HAXOIUT Takok I1O0Ka3aTelib,
KakKk Cpe,Z[HI/Iﬁ KOZ—)(I)(I)I/ILII/ICHT 9JIaCTUYHOCTH, BBIYUCIISIEMBIN IO (bOpMy.]'ICI

—_— ' X
3 - f (X):
Cpe,Z[HI/Iﬁ KOB(I)(I)I/II_[I/ICHT AJIACTUYHOCTHU 9 MOKa3bIBa€T, Ha CKOJBKO IIPOIICHTOB B

CpeTHEM TIO COBOKYITHOCTH HM3MEHHUTCS pEe3yJIbTaT y OT CBOCH CpeAHEeH BEIWYMHBI TIPH
n3MeHeHuu ¢paxktopa x Ha 1 % OT CBOETO CpeTHEeTo 3HAYCHUS.
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3agaua

[lo rpynne npeanpuaTuii, MPOU3BOIALIMX OJHOPOJHYIO MPOAYKIIMIO, M3BECTHO, KakK
3aBHCUT C€0ECTOMMOCTD €AMHUIIBI MPOAYKIIUHU Y OT (PaKTOPOB, MPUBEACHHBIX B TA0I. 3.

Tabnuna 3.
[Tpusnak -¢pakrop VYpaBHeHue napHon Cpennee 3HaueHHe
perpeccun (haxTopa

Obbem ) 58,74 X, = 2,64
IPOM3BOICTBA, MIIH Py0., X1 Yy = 0,62 + — 1= %

OnroBas ieHa 3a 1 T 9)( ~11.75. X21,6281 X, =1,503
SHEPrOHOCHUTEIIS, MJIH. PYO., 2
X2

flons  mpubbm, J, =14,87-1016% X, = 26,3
W3BIMAaEMON TOCYAapCTBOM, 3
00, X3

1. Onpenenuth ¢ MOMOMIBIO CpeqHUX KOA(D(OUIMEHTOB 3JAaCTUYHOCTU CHIIY BIIHUSHUS
Ka)K70ro (hakTopa Ha pe3ysbTar.

2. PamxupoBath (aKkTOphI 10 CHUIIE BIAUSHUS.

Pemenmne.

1. Jns ypaBHEeHHS paBHOCTOPOHHEHN IUNepOOIbI Yx

éyxlzf'(xl)xfyl=—_b 5 _ . D

2’ Y av
X, a+b/x ax +b-

2. Paccumraiite cpenHue KO3(PPUIMEHTHI HNACTUYHOCTH [UIS  CTENEHHOW H
nokasarenbHol QpyHkimii (Ilpunoxenue 4).

BPEMEHHBIE PA/Ibl

COBOKYNHOCTh YHOPSAOYEHHBIX BO BpPEMEHHM HAOJIOJIEHUH HEKOTOpPOro IOKa3aTels
Ha3bIBAIOT BPEMEHHBIM PSOOM.

Pan naOmromeHwii 3a 3HAYEHUSIMHU OMPENEICHHOTO TOKa3aTelNs, YMOPSIOYEeHHBIH B
3aBUCHUMOCTH OT BO3PACTAMOIINX WM YOBIBAOIIMX 3HAYCHHWH JPYroro TOKa3aTelis, HA3bIBAIOT
OUHAMUYECKUM PAOOM, BDEMEHHBIM PAOOM, PAOOM OUHAMUKU.

OtnenbHbIe HAOIIOEHNS BPEMEHHOIO psAJia Ha3bIBAKOTCS YPOBHAMU STOTO Psla.
JladopaTopnasi paGora Nel
Buviasnenue anomanvHulx ypoeHell 6peMeHHbIX P08

YPOBHI/I BPEMCHHBIX pPAAOB MOI'yT UMCTb aHOMAJbHBIC 3HAUCHUA. IlosBeHME TaKMX
3HAYCHUH MOYKET OBITh BBI3BAHO OIIIMOKAMH npu c6ope, 3aIIMCHU UK Iepeaavuc I/IH(I)OpMaI_II/II/I —9TO
OIMMOKHA TEXHHYECKOTO nopsiika, ujin OImMOKHU IepBOro poaa. O)IHaKO AHOMAJIBHBIC 3HAYCHUA
MOT'YT OTpaXaTb PCAJIbHBIC ITPOLECChI, HAIPUMECP CKAYOK JOJUIapa WUJIK MaACHHUEC KypCa ICHHBIX
6yMar U T.4., TAKHC aHOMAJIbHbBIC 3HAYCHUS OTHOCAT K omuoKam BTOpPOI'0 poaa, OHU HE MOAJICKAT
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ycTpaHeHuo. J1is BBISBIIEHUS aHOMAIIBHBIX YPOBHEH BPEMEHHBIX PSIOB MOXKHO HCIIOJIb30BaTh
Mmemoo HUpeuna.

IlycTh umeeTcs BpeMEHHOU psI:

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

Metoa UpBuHa mpeanoaraet UCIOIb30BaHUE CIEAYIOMIEH (hOPMYIIBL:

|Yt _Yt—1| t=1n

A =
Oy

rne Oy =

Pacuernble 3HaueHust A,,A3 . CPaBHUBAIOTCS ¢ TAaOJMYHBIMHU 3HAYCHUSIMH KPUTEPHS

Upsuna A, ; ecnu kakoe-mub0 U3 HUX OKa3bIBAETCH OOJIBIIE TAOIMYHOTO, TO COOTBETCTBYIOIIEE

3HA4YCHUC yt YPOBHA pssaa CHUTACTCA aHOMAJIbHBIM. 3HaueHUs KpUTCpus I/IpBI/IHa AJIs1 YPOBHS

spaunmoctn & = 0,05 MIPUBEJICHBI B TaOIHUIIE.

N 2 3 10 20 30 50 1

/la 2; 21 1a 1$ la 11 l
8 3 5 3 2 1 0

[Tocne BbIsABICHHUS aHOMAJBHBIX YPOBHEH HEOOXOIUMO ONPEAETUTh IPUYUHBI HX
BO3HUKHOBEHUA. Eciii OHM BBI3BaHBI OMIMOKAMU TEXHUUYECKOIO MOPSJIKA, TO OHU YCTPAHSIIOTCS
au00 3aMEHOM aHOMalbHBIX YPOBHEM COOTBETCTBYIOIIMMHU 3HAYEHHUSMU IO KPUBOH,
ANMPOKCUMHUPYIOIIEH BPEMEHHOH psijl, MO0 3aMEHOW YpOBHEH CpefaHel apupMeTHUeCcKOn JABYX
COCEJTHUX YPOBHEH psa.

OmmOKM, BO3HHMKAIOLIME M3-32 BO3JAEUCTBUSA (PAKTOPOB, HMMEIOMIMX OOBEKTUBHBIN
XapaKTep, YCTPAHEHUIO HE IOJUIEHKAT.

3amaua

Bpemennoii psj 3anan B Tabau4HoO#N Gopme.

]

-
4

[»
<

e

6

9

1

[ NN

A4

| NN

)

8

[ NN

1

”
\

3

LY

6

=N

2 t=5 t=10,

1. TIpoBepnTH HaNMMUKE AHOMANBHBIX 3HAUeHHi Toukn [ =

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

JlabopaTopnasi paGora Ne2
IIposepka cunomeswvi cyuwjecmeo8anus menoeHyuu

Ecmu Bo BPEMCHHOM piaAdy IMPOABIACTCA  NJIUTCIIbHAsA TCHACHIUA HU3MCHCHUA
9KOHOMHYECCKOI'O MOKAa3aTeiisd, TO B 3TOM CJIIy4ac€ roBOpAT, YTO UMECT MCCTO mpeHd.

HO}I TPEHAOM TOHUMAIOT U3MEHCHUEC, OIIPEACIAIOIICE o6mee HaITpaBJICHUEC PA3BUTHA UIIN
OCHOBHYIO TCHACHIIMIO BPEMCHHOI'O pAaa.
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Jpyrumu cinoBamu, mpero (menoenyus) — 3TO yCTOHYUBOE, CUCTEMAaTHYECKOE H3MCHEHHE
3HAUEHUI BPEMEHHOTO psiJia B TEUEHUE JOCTATOYHO JI0JITOr0 NMEPUOJIA.

[Ipy TpPOTrHO3MPOBAHMU BPEMEHHBIX PAJOB HEOOXOIMMO BBIACHUTH, CYIIECTBYET JIU
TEHJICHLUS BO BPEMEHHOM DSy UM OHA OTCYTCTBYET.

s BpemenHoro psanga (1) paccMOTpu KpUTEPHUIl «B0CX00AWUX U HUCXOOAWUXY» CEPUH,
COTJIACHO KOTOPOMY TE€HJEHIIUS OIpeIesieTCs M0 CASAYIOEMY aIrOpUTMY.

1. JIng ucciaenyeMoro BpPEMEHHOrO psiia ONpEAeNseTcsl MOCIEeI0BaTEIbHOCTh 3HAKOB,
HCXOMS U3 YCIOBUIA:

5 +, ecnu Y — VY >0,
' |- ecau Ve — Vi <O. (2)

[Tpu 3TOM eciu mocieayromiee HadIt0IeHNEe PAaBHO MPEABIAYIIEMY, TO YIUTHIBAETCS TOJIBKO OJTHO
HaOJIIOJEHUE.

2. [logcuuThIBaeTCS YUCIIO CEPUIA v(Nn) . Tox CepHeH MOHUMAETCS TOCIIEI0BATEILHOCTh
MOJIPS/] PACTIOIOKEHHBIX ITIOCOB U MUHYCOB, IPUYEM OJMH IUTFOC UJIM MHUHYC CUYUTAETCS CEPUEH.

3. OnpegensieTcst NPOTSHXKEHHOCTh CaMOM INTMHHON CEepUH I max(N) .

4. Tlo Tabmnue, IPUBEICHHOMN HIDKe, HaxomuTes 3Hagerne |(N) .

Jlimaa n<26 26 <n <153 153 <n <170
pana, n
3HaueHue 5 6 7
I(n)

5. Ecau HapymacTcsa XOTA OBl OAHO H3 CICAYHOIINX HCPABCHCTB, TO TIHUIIOTE3a 00
OTCYTCTBUU TPCHA OTBEPTacTCs C HOBepHTeHLHOﬁ BCPOATHOCTBIO 0,952

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

max(n) <1(n).

KBanparHble CKOOKM HEpaBEHCTBA O3HAYAIOT IISITYIO YaCTh YHCIIA.
3agaua

Jlana nuHaMKKa €XEeKBapTajIbHOTO BBIMYCKA MPOAYKIHMH (UPMBI B J€H. €. C IOMOILBIO
KPUTEPHSL «BOCXO0AUUX U HUCXOOAWUXY» CEPUH CNIENaTh BBIBOJ O MPUCYTCTBUHM WM OTCYTCTBUU
TpeHza. JloBepUTeIbHYIO0 BEPOSITHOCTh IPUHATH paBHOM 0,95.

0 4 6 5 7 6 0 7 5|16 ]0]4]19]1

Pemenmne.

1. Jlo6aBbTe B TaONMIly TOMOTHUTEIBHYIO CTPOKY O} [N 3aIMCH TOCIEN0BATENbHOCTH
3HAKOB, JUIsl OMIPEIEIICHUS KOTOPOIl UCTIONB3ylTe hopMyy (2).
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2. [ToacunTaiiTe ynucno cepui v(n) , IPOTSHKEHHOCTh CAMOW JNIMHHOM Cepuu |max (n) "

oTpeIeITnTe I(N) no TadJmIIE.

3. 3anuiuTe cuCTeMy HEPaBEHCTB, IPOBEPHTE UX BHITIOJHEHHE.

4. CnemaliTe BLIBO/I.

JlabopaTopnasi paGora Ne3

Buruucnenue ocnosnvix noxazameneii OUHAMUKU

I[HH KOJHUYECTBEHHOM OLCHKU JUHAMUKH 3KOHOMHWYCCKUX IMPOLCCCOB NPUMCHAKOT TAKUC
CTaTUCTHYCCKHUEC ITOKa3aTcliv, KakK abcontomubie npupocmsl, memnvl pocma u npupocmda. Onn
nmoapa3aAciIsAIrOTCA Ha yenHole, bazucnvie U cpe()Hue.

Ecnu cpaBHeHue ypOBHEN BPEMEHHOIO Ps1/1a OCYLIECTBIISAETCS C OTHUM U TEM K€ YPOBHEM,
HPUHATHIM 3a 0a3y, TO OKa3aTelIH Ha3bIBalOTCs OasucHbimuy. ECiin cpaBHEHHE OCYILIECTBIISAETCS C
NEePEMEHHOI 0a30i, MpUUeM KaXAbli MOCIEAYIOIUN YPOBEHb CPABHUBAETCSA C MPEABIAYIIUM, TO
BBIUMCJICHHBIE TI0KA3aTEIIN HA3bIBAIOTCS YenHbIMU.

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

Yi = Y1:Y2ues Yires Yn — ypoBuu Bpemennoro psna, n — mnuma paga, Ys — ypoBeHb

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

Oo6o3HaueH AOCONHOTHBIN Temmn pocra Temn
ne HPHPOCT npUpocTa
Hemnox AY: =Yt —Yea T, = Yt 1000 Ky =T, ~100%
Yia
BasucHblii AYse =Yi — Vs T, = Ve 100% Ksi =Tsi —100%
¢ =
Ys
Cpennnii - — — K, =T —100%
Ay, = y; L T =n- %-100% ot ’
- 1

Onucanne AMHAMHMKHM Psiia CPEAHUM IPUPOCTOM COOTBETCTBYET €0 INPEACTABICHUIO B
BH/JIE TIPSIMOM, TPOXOSIIEH Yepe3 ABe KpaHWe TOYKH. sl Momy4eHus: IpOrHO3HOTO 3HAYEHUS
Ha OJIMH LIar BIEpeJ JOCTaTOYHO K MOcJeIHEMY HaONIOJCHUIO J00AaBUTh 3HAUCHHE CPEIHEro

abCOIIOTHOTO IPUPOCTA:

9n+1 =Y +A§/,

(3)

Trac yn — 3HA4YCHHUEC IIOKa3aTeas B N TOYKE BPEMCHHOI'O psja, yn+1 — MNPOTrHO3HOC 3HAUCHUC

IOKa3aTecjiAaA B TOUKE n+ 1 , Ay — 3HAYCHHUEC CPCAHCTO IMPHUPOCTAa BpECMCHHOT'O pAa.
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[Tonydyenue mporHo3Horo 3HadeHus 1o ¢opmyne (3) KOPpPEKTHO, eciau AMHAMHUKA psija
Oym3ka Kk nuHEHOW. Ha Takoil paBHOMEpHBIM XapakTep AWHAMUKH YKa3bIBAIOT MPUMEPHO
OJIMHAKOBBIE 1IETTHbIE A0COIIOTHBIE TPUPOCTHI.

Hcnonp30BaHue cpeiHEro Temrma pocTa (CpeaHero Temma MPUpPOCTa) ISl OMHCAHMS
JUHAMUKU Pa3BUTHUSL psla COOTBETCTBYET €ro MPEJCTABICHUIO B BUJAC IOKa3aTeIbHOW WIIU
SKCIIOHEHIIMAILHOM KpHUBOM, MPOBEACHHON uepe3 ABE KpalHHE TOUYKHM, U XapaKTEepHO s
MPOLIECCOB, H3MEHEHHWE IUHAMUKH KOTOPBIX MPOUCXOJUT C TOCTOSHHBIM TEMIIOM pOCTa.
[Tporno3Hoe 3HaUEHNE HA OAMH IIAr BIIEPE]l ONpeessaeTcs no Gpopmye:

yn+1 =Yn f .

HC,I[OCTaTKOM IIPOrHO3UPOBAHUA C HCIIOJB30BAHHUEM CPEOHEr0 IIPpHUPOCTa U CPEAHETO
TEMIIA pOCTa ABJIACTCA TO, YTO OHU YYUTLIBAIOT HaYaJIbHBIM U KOHCYHBIN YPOBHHU psjia, UCKIIIOYasd
BJIMAHUE ITPOMEKYTOUHBIX ypOBHGfI. Tem He MCHEC, OHHM HCIIOJIB3YIOTCA KaK HpOCTeﬁIHPIC,
HpI/I6J'II/DK€HHI)IC CITIOCOOBI IMPOIrHO3UPOBAHUA.

3agaua.

EsxexBapranpHas quHamMuKka (GoHIa 3apabOTHOM IiaThl pabOTHUKOB (PUPMBI B JI€H. €]1.
IpeJicTaBjIeHa B TabIuIe.

1

2

3

4

5

946,00

8

981,50

8

024,10

9

063,15

9

105,75

9

O06ocHOBaTh MPAaBOMEPHOCTHh HCIOIB30BAHHE CPEIHEr0 MPHUPOCTAa ISl OMpeleiICHUS
MIPOTHO3HOTO 3Ha4YeHHs (PoHa 3apabOTHOI MIaThl B 6-M KBapTaie.

3anaua.

H3meHeHne exxeKkBapTalbHOU AUHAMUKH (HOHAA 3apaboTHOMN TIaThl pabOTHUKOB (PUPMBI
MPOUCXOAUIIO MPHUMEPHO C IMOCTOAHHBIM TEMIIOM PpOCTa B TCUCHHUC 5 KBapTaJiOB. q)OH)I
3apaboTHOM T1aThl B 1-kBapTane coctasisii 9523,08 neH. en., a B 5-m kBapTane — 9693,13 new. en.

Onpenenutb nporuo3 (oHaa 3apabOTHON MIaThl paOOTHUKOB (UPMBI B 6-M KBapTaie,
UCIIOJIb3YsI CPEIHUN TEMIT POCTA.

Jladoparopnas Ne4
Cenasrcusanue pemenHuix psooe

IIpenBapuTenbHBIN aHAIN3 BPEMEHHBIX PSI0B SKOHOMUYECKHX MMOKA3aTeNeH 3aKIII04aeTCs
B BBISABJICHUU AHOMAJbHBIX 3HAYCHUN YPOBHEU psAlla, KOTOPbIE HE COOTBETCTBYIOT PEAIbHBIM
BO3MOKHOCTSIM PacCMaTpUBAaEMON SKOHOMHUYECKOW CUCTEMBI, & TAKXKE B ONPEJACICHUN HAINYUS
TpeHJa.

Haubonee pacmpocTpaHeHHBIM NpPUEMOM Ui YCTPAHEHHUS AaHOMAJbHBIX 3HAUCHUH
MoKa3arene M OTCYTCTBHS TE€HACHIIMHU BPEMEHHOTO Psijia SIBISIETCS C2ladCUBAHUE 8PEMEHHO20
pada. Ilpu 5ToM MPOU3BOIUTCS 3aMeHa (PAKTUYECKUX YPOBHEH BPEMEHHOTO psifia paCUeTHBIMH,
YTO CcrHocoOcTByeT Oojiee 4YETKOMY NpPOSBICHUIO TeHAEHIMH psaa. CKoOJb3dIue CcpenHue
MO3BOJISIIOT CTJIQINTh CIy9aifHbIC U TIEPUOINYECKHE KOJIeOaHUsI BPEMEHHOTO Psija.

Haubonee pacnpocTpaHeHHONH NpOLEAYpOl CriaXUBaHUS SIBISETCS METOJ HMPOCMOU
cronbssiyell cpednen. CHavama Jyisi BPEMEHHOTO Psijia ONPEeAessIeTCsl HHTePBaJ CriaKuBaHus (Q).
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Ecnmu HeoOXomuMo CriaaauTh MeNKHWe KoJieOaHus, TO HUHTEpBaJ CIIaXKuBaHUS OepyT mo
BO3MOKHOCTH OOJBIIMM, €CIM HYXHO COXPaHHTh OoJjiee MeNKue KoieOaHws, TO HHTEpPBAJ
CTJIaKMBAHMs yMEHBIIAI0T. [ mepBbIX (§) ypoBHEI BPEMEHHOTO PsiJia BEIYMCISAETCS UX CpEeIHEe
apudMeTHUecKoe 3HaueHHe. DTO OYAET CrUIaKCHHOE 3HAUYCHUE YPOBHS Psja, HAXOMISIIETOCS B
MHTEpBAJIC CIVIAXKMBAHUSA. 3aT€M MHTEPBAJ CrIIA)KMBAHUS CIBUTAETCS HA OJWH YPOBEHb BIIPABO,
TIOBTOPSIETCSI BBIUMCIICHUE cpelHell apudmerndeckoil u T.1. B pe3ynbTare Takoi mporemrypsl
HOJYYUM PSAJ CIIIQXKEHHBIX 3HAYCHUH, MPU 3TOM B 3aBUCHUMOCTU OT (J) MEpBBIE W NOCIECTHHE
YPOBHH TEPSIOTCSI.

Jlnuny uHTepBana criaxkusaHus (J) yaoOHO OpaTb B BHJE HEUETHOIO YHCIA, B 3TOM
cllydae pacyeTHOE 3HAUCHHE CKOJB3AMICH cpenHeil OyneT MpUXOJUThCS HAa CPEIHUN WHTEpBAI
psaa.

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

Ve = (Yeg + Ve + V) /3,

UroObl HE MOTEpSATh MEPBBIM W MOCIEIHUNA YPOBHHM Psiia, UX MOXKHO BBIYHUCIUTH IO
dbopMynaM napaboIUIeCKOr0 UHTEPIOIUPOBAHUS:

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

MeTon npocToil CKONb3sAIIeH CpeHEl JaeT XOPOIIUe Pe3yabTaThl B IMHAMUYECKUX PslaX
C JJMHEWHOM TEHACHIIUEH pa3BUTHSI.

Jns psinoB C HENMHEWHOM TEeHAEGHLMEH pa3BUTHUS HEOOXOJUMO IPUMEHSATH METOJ
636CUICHHOU CKONb3sWel cpedHell. DTOT METOJ OTIIMYAeTCs OT METOJa MPOCTON CKOJIB3SIICH
CpelHeW TeM, YTO YPOBHH, BXOJSIIME B MHTEPBAJ CTIAXUBAHUS, CYMMHUPYIOTCS C Pa3HBIMHU
Becamu. J1Jisi MOJIMHOMOB 2-T0 U 3-TO MOPSAKOB 10 S-4JIEHHOW B3BEIICHHOMN CKOJIB3SIICH CpeaHei
[EHTPaIbHOE 3HAYEHHUE ONpeenseTcs mo Gopmyre:

Vi =1/35-(-3Yy, o +12y, 4 +17Y, +12Y, 4 —3Y;,0)

Becosrie KOSq)(l)I/II_II/ICHTBI pu CriIa)XUBaHUU 110 IMOJIMHOMAaM 2-ro u 3-10 MOpsAAKOB B
3aBUCUMOCTHU OT JJIMHBI NMHTEpPBaJjla CIJIa’)KUBAHUS MTPEACTABJICHLI B Ta6J'II/II_Ie.

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

BBIpaBHI/IBaHI/Ie BPEMCHHBIX pAaOB MOXKET OBITh ITPOU3BCACHO MCTOAOM
IKCNOHEHYUATIbHO2O C2NANCUBAHUA. CYTI) MCTOAA 3aKJII04acTCA B TOM, YTO B IMPOLCAYPEC
HaXOXXIACHUA CTIIAXKCHHOTO YPOBHS UCIHOJIB3YHOTCA 3HAYCHUS TOJILKO IMPEAIICCTBYHOIIUX ypOBHCﬁ
pAAOB, B3ATBIE C OINPCACICHHBIM BCCOM, IPUYUEM BEC Ha6J'IIO}IeHI/IH YMCHBIIACTCA IO MEPE
yYAAJICHHUA €T0 OT MOMCHTA BPEMCHU, I KOTOPOTO OMPECACIIACTCA CIIIa’KCHHOC 3HAYCHUC YPOBHA

psna. Ecam ns ucXxogHOro BpEMEHHOTO psiia Yi =Y Yooy Vi Y COOTBETCTBYIOIINE
CTJIQ)KCHHBIE 3HAYCHHs] YPOBHEW 0003HAUUTH St , e t=1N | 1o skcmouenmmansHOE
CTJIAKMBAHUE TIPOU3BOIUTCS 110 PEKYPPEHTHOMY COOTHOIICHUIO:

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

r7e 0 — apameTp criiakuBaHus, npuyem 0 1, BenmnuuHa (1- o) Ha3bIBaeTcs K03 PUIIEHTOM
JTUCKOHTHPOBAHUSI.
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Hcrnonb3yst peKyppeHTHOE COOTHOLIEHUE I BCEX YPOBHEH pszia, HAaUMHAs C [IEPBOTO U
KOHYas MOMEHTOM YpPOBHA t, MOXHO IOJNy4WTb, YTO OKCIOHCHLUAIbHAS CPEIHAA, T.C.
CIVIAKEHHOE JaHHBIM METOJIOM 3HA4YE€HHME YPOBHS psila, SIBISETCA B3BCIICHHOW CpeNHEH BCeX
IIPEALIECTBYIOIINUX YPOBHEMU:

Si=a) (1-a) -y +(1-a)'Sy.

O6BI'—IHO JUIA BpeMeHHLIX pSII[OB B O3KOHOMHMUYCCKUX BCINMYHNHAX BCJII/I‘II/IHy HapaMeTpa
CriaXuBaHus BeIOUparoT B untepsaiie ot 0,1 g0 0,3.

Havanbeublil napamerp So IIPUHUMAIOT PaBHBIM 3HAUYEHHIO NIEPBOrO YPOBHS psiAa WIH
paBHBIM CpeliHel apu(MeTHUYeCcCKO HECKOJIbKUX MEPBBIX WICHOB psa, HallpuMep:

S Y1t YotY3
0= T 3

3agauya
[To naHHBIM TUHAMKKHU ypoxkaiiHocTu 3a 10 jer, npuBeIeHHBIM B TaOJIUIIE, pACCUUTATH!

- 3-, 5-netHne CKOJIB3AIUEC CPECAHUC ITPOCTHIC,
- 5-neTHue CKOJIB34IIHE CPCAHNEC B3BCUICHHBIC,

— CpPaBHUTDB PC3YJIbTATBI PACUCTOB.

1 4 K 4 g g 1 § g 1
0
1 4 ] ¢ 1 1 y 1 1 Z
6,3 1,2 8,1 N 6,3 7,3 0,9 5,4 9,7 1,7
- mocTpoiiTe rpaduKu psiia TMHAMHUKH U TPEHI0B JIMHEHHOH (pribTpanuu.
3anaua

B Ttabmuue npuBeneHbl JaHHBIE YHCIEHHOCTH MIpernojaBaTeNiell BBICHIMX YUEOHBIX
3aBeneHnid PD (Thic. 4yenoBek) mo rogaM. IIpousBecTu criiakuBaHHE BPEMEHHOTO psia ¢
HCITOJIb30BAaHNEM SKCIIOHEHIIMAIBHOM CPEIHEN, IPUHSAB ITapaMeTp CIUIAKUBaHUS a=0,1u
a = 0,3. Ilo pe3ynpTaTam pacueToB ONPENEIUTH, KAKOM U3 CIJIaKEHHBIX BPEMEHHBIX PSIZIOB HOCUT
Oosee TIaKUi XapakTep.

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

NY
NY
NY
N
N
N
N
N

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

Jladoparopnas Ne§
Bovibop naunyuwezo euoa mpenoa ¢ nomowwio Excel

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

tpenna JIIPPOIIPHUBJI. B kauecTBe He3aBHCHMOI IIepeMEHHO# BhICTymaeT Bpems L =1,N

B Excel nunus Tpenaa MoxeT ObITh T00aBlIicHa B AUArpaMMy ¢ 00JIaCTIMHU THCTOIPAMMBI
wiu B rpaduk. s aToro Heo6xoaumo:

- BBIJICIUTH 00J1aCTh JarpamMmbl; B TTIABHOM MEHIO BbIOpaTh /Juazpamma—»/Jobasume TuHu0
mpeHoa,
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- B TIOSIBUBIIIEMCSI IUAJIOTOBOM OKHE JIuHusi mpenoa BBIOpATh BUJ JIMHUU TPEHIA U 3a]1aTh
COOTBETCTBYIOIIME TapameTpbl. JIJIS TOJMHOMHATIBHOTO TPEHJAa HEOOXOIMMO 3a/1aTh

CTCIICHBb AllIPOKCUMHUPYIOUICTO IMOJIMHOMA.

B xadecTBe HOMONHUTENBHON HH(DOPMALIMK Ha AUATPAMME MOYKHO OTOOpPA3UTh ypaBHEHHE
perpeccud M 3HAYEHUE CPEAHEKBAJIPATUUYECKOrO OTKIJIOHEHHUS, YCTAaHOBUB COOTBETCTBYIOIIWE

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

3agaua

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

NpeCTaBICHHBIMU B Ta0JIHIIE.

I'on Bopinmyck I'on Bpinyck
NPOAYKIIUN NPOAYKINH
1961 1054 1979 11172
1962 1104 1980 14150
1963 1149 1981 14004
1964 1291 1982 13088
1965 1427 1983 12518
1966 1505 1984 13471
1967 1513 1985 13617
1968 1635 1986 16356
1969 1987 1987 20037
1970 2306 1988 21748
1971 2367 1989 23298
1972 2913 1990 26570
1973 3837 1991 23080
1974 5490 1992 23981
1975 5502 1993 23446
1976 6342 1994 29658
1977 7665 1995 39573
1978 8570 1996 38435

1. IIpoBectu pacueT napameTpoB JIMHEHHOTO U SKCIIOHEHIIMAILHOTO TPEH/I0B.

N

IToctpouTts rpaduku psaa JMHAMUKUA U TPEHJIOB.

3. BriOparp Hammydymmii BUJA TpeHAa Ha OCHOBAHWH TPadUUECKOr0 H300pakeHUs U

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

a) [lnanupyemblie pe3yJbTaThbl 00yYeHHsS] U OLIEHOYHbIE CPeACTBA /AJs NPOBeIeHUs!
NPOMEKYTOYHOM aTTeCTALMHU:

Kon
HH
HKa
TOpa

Nuauxarop
JOCTHKEH
us
KOMIIETEH
107071

OueHo4YHbIE CpecTBA

OIIK-2: Cnioco0eH npuMeHSATh NPOJABHHYThIEe HHCTPYMEHTAJIbHbIEC METO/bI
IKOHOMHYECKOI'0 AHAIN3A B NIPUKJIAJHBIX H (WJIH) PYHIAMEHTAJIBHBIX HCCJIE0BAHUAX;;

OI1 IlepeyeHb TeopeTHYECKUX BONIPOCOB K 3a4eTy:
K-2. 1. Ha xakom caiiTe MOXKHO HaiTH MH(POPMAITHIO TSI MOACITHPOBAHUS IICHBI
1 (MHAHCOBBIX AKTUBOB
2. Kakme tpeOoBaHMS TPEObSBIAIOTCS K (pakTopam, BKIIOYAaCMbIM B
YpaBHEHHUE perpeccuu’?
3. Uro Takoe BEIOOPOYHOE HCCIICIOBAHIE
4. Yro moHUMaeTcs Mo JIMHEHHONW MHOXXECTBECHHOM perpeccueii?
5. UeM oTnmYarOTCA CTaHAAPTH30BaHHBIE KOA(D(UIIMEHTHI PETpPecCuu OT
PaGoraet . K03 (HUIIMEHTOB B €CTECTBEHHOM Buje?
6. Yro MOKa3bIBACT OTpHULIATEIHHOE 3HaYCHUE K03 puIueHTa
HallMOHAILHBIM 3JIACTUYHOCTH?
1 17, UYem ornnuarorcs 4acTHbIA 1 001mii kpurepun Ouimepa?
MCKIYHAPOAHBI (8 Yo nmoHuMMaeTcss MoJ KOUTMHEAPHOCTHIO U MYJIbTHKOJUTMHEAPHOCTHIO
MU Oazamu (hakTopoB?
HAAaHHBIX ¢ | /8 Kak mpoBepsieTcsl HaTnIre KOJUIMHEAPHOCTH H
LEJIbI0  [MOUCKA | MyJIbBTUKOJUIMHEAPHOCTH?
HE00X0AUMON
uHpopmaruu 06
9KOHOMHHYCCKHUX HpaKanecmle 3aaHusA
ABJICHUSX ¥ | [To manHbIM caiita gKS.F'u  0ToOpaTh MPU3HAKU. XapaKTePHU3YIOIIHE
nponeccax COIMAIIBHO -3KOHOMHYECKOE MoJ0KeHne peruoHoB PD [1o ucxoausim
JTAHHBIM IOCTPOUTH MOJIe Koppensauuu I1oauron yacror u
rucTorpaMmy Haaute ko3 duurenrta koppensiuuu . O1eHUTh
pacnpenenenue ..CrenaTh pacueT OCHOBHBIX YHCIIOBbBIE
XapaKTepUCTHUKU 110 pe3yIbTaTaM BHIOOPKHU: BEIOOPOUHOE CpeHEe,
JACIIEPCHS], CPEAHEE KBAAPATUYECKOE OTKIIOHEHUE
OIl |OIIK-2.2: O6p | [lepeuens TeopeTHYeCKHX BOMPOCOB K 3a4€TY:
K-2. | abareiBaer 1 Ilepeuncnure Bce BUABI MOjENeH, HETMHEUHBIX OTHOCHTEIBHO: Q)
2. uH(GOpPMAIIMIO | BKIIFOYa€MBIX ITEPEMEHHBIX; 0) OIIEHUBAEMBIX TapaMeTPOB.
00 2 Kak mpoBoautcss moadop JMHEApU3YIOMIEro MpeoOpa3oBaHUs
HSKOHOMHUYECKHUX | JUIsl BHYTPEHHE HETMHEWHBIX MOJENeH?
SIBJICHUSIX ul3 HazoBute moKazarenu KOppesilMKM, WCIOJIb3yEMbIE MpHU
npoueccax, HEJIMHENHBIX COOTHOLIEHHUSIX pacCMaTpPUBAEMbIX IIPU3HAKOB.
onpeaensier 4 Kakue 3amaunm pemaroTcss NOpU  MOCTPOEHUM  YpPaBHEHUS
CBSI3U u | perpeccun?
3aBUCUMOCTH 5 . Kakoii BHI mMeeT cucTeMa HOPMAJIbHBIX YpPaBHEHUI
MEXIY MeTOJa HAUMEHBIIUX KBAJPATOB B Ccllydae JMHEUHOU perpeccuun?
JJIEMEHTaMHU 6. [To xakoil Qopmyrne BbMUCISETCS HMHIAEKC MHOXKECTBEHHOU
uHpopManuu, | koppensuun?
dbopmymupyer | 7. Kak BBIYMCHSAIOTCA MHIAEKC MHOYKECTBEHHOW JETEPMHUHALIMU W
000CHOBaHHBIN | CKOPPEKTHPOBAHHBIN MHIEKC MHOKECTBEHHOM JIeTepMUHAIIAN?
BBIBOJ] 8. Kaxk nmpoBepsieTcst 3Ha4uMOCTh YpPaBHEHHS PETPECCUU U
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Koa | Unauxarop
HUH] JAOCTHKEH
K st OueHo4HBIE CpeCTBA
TOpa KOMIIETEeH
M
OTJIETbHBIX KO3(PPHUIIICHTOB
IIpakTnyeckue 3agaHus
I[To nanHbIM caiita gKS.'u  0TOOpaTh MPU3HAKU. XapaKTEPH3YIOLIHE
COLIMAJIBHO =3KOHOMMYECKOE I0J10KeHNne pernoHOB POD. [IpoBeputs
UX Ha HOpMasibHOCTb. . HaliTu ypaBHEeHMe perpeccun y = a + bx
METOZOM HaUMEHBIINX KBaApaToB. . [locTpouTs rpaduk: HCXOaHbIE
TOYKHU M ypaBHEHHE perpeccuu. JlaTh MHTEpIIpeTanuo
KOA((PHUIMEHTOB ypaBHEHHUS.
OIl | Bnageer Ilepeyens BOnpocoB /1l MNOATOTOBKH K 3a4eTy
K-2. |coBpemennbiMu |1. Kakue TpeOoBaHMS NPEIbABISIOTCS K (akTOpaM, BKIIOYAEMbIM B
3: MeTOaMHU ypaBHEHUE perpeccun?
9KOHOMHYECKOT |2. UYTo Takoe BHIOOPOYHOE UCCIIe0BAHHE
0 aHaynm3a, | 3. UTo moHMMAaeTCs 1O JIMHEHHOW MHOKECTBEHHOH perpeccucii?
cratuctuk ¥ |4. UeM omMyaroTcs CTaHIAApTHU30BaHHBIE KO3(DULMEHTHI perpeccuu
YKOHOMETPUKHU oT K03(ppUIIMEHTOB B €CTECTBEHHOM BuUe?
uis  pemieHus |5, UTo mokasbiBaeT  OTpHULATENbHOE 3HadeHHe Kod(pduiumeHra
TEOPETUUECKHUX 3IaCTUYHOCTHU?
U TpUKIagHbIX | 6. YeM oTiMyaroTcs 4acTHBIA U oOuwmii kputepun Ouiepa?
3a1a4y 7. Yro [IOHUMAETCS noJt KOJUJIMHEAPHOCTHIO u

MYJIbTUKOJUIMHEAPHOCTHIO (haKTOPOB?
Kak nposepsiercs Hanuuue KOJJIMHEAPHOCTH U
MYJIbTHKOJUIMHEAPHOCTH?
IIpakTnyeckue 3agaHus
ITo 20 mpennpusATHUSAM pPETHOHA ONPEAETUTh 3aBUCUMOCTh BBIPAOOTKHU
MPOAYKIIMK Ha OJIHOTO paOOTHUKA Y (THIC.py0.) OT BBOJAa B JICUCTBHUE
HOBBIX OCHOBHBIX (DoHIOB x, (% OT cTOoMMOCTH (DOHIOB Ha KOHEI]

rojia) 1 OT y/AEIbHOr0 Beca pabounx BbICOKOM KBalM(pUKAIMK B 0OIIeH
YHCIIEHHOCTH pabounx x, (%0).

Tecrnl
1 DHIOreHHBIMH TNEPEMEHHBIMH Ha3bIBalOTCS BbpiOepute oauH
OTBET:
1 He3aBUCHMBbIE TIEpEMEHHBIE
2 3aBUCUMBIE IEPEMEHHBIE
3 MaTeMaTHYeCKHe 0>KUJIaHUs JIMHEHHbIe KO DULINEHTHI

2 Onaum u3 WHIUKATOPOB OTpEICIICHUS HaJIn4Ius
MYJIBTUKOJUIMHEAPHOCTH MEXKIYy NPU3HAKAMU SIBJSIETCS IPEBBILICHUE
MapHBIM KO3 HUITMEHTOM KOPPEISAIUHA BEIIMUYNHBI

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

N =
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3 Eciu 1nOpennochbulkM  METOJa HAaMMEHbBIIUX  KBaJpaToB
HapyuieHsl, T0 Bbibepure oluH OTBET:

1 nmony4yeHHOE ypaBHEHHE CTATUCTUUECKHU HE3HAUYUMO

2 OUEHKM [apamMeTpoB MOIyT He o0ianaTe CBOMCTBaMH

3¢ (HEKTHBHOCTH, COCTOATETLHOCTH, HECMEIIIEHHOCTH
KOX(Q(PHUIIMEHT PErPeCcCUU SIBIISICTCS HECYIIIECTBEHHBIM
3 ko3 PHUIHEHT KOPPENSIINUU SBIISETCS HECYIIIECTBEHHBIM

4 DKOHOMHYECKHE IEPEMEHHbIE MOTYT
MoJienax Beibepute onuH OTBET:

BBICTYIIaTb B OAHUX

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

2. KaK OHAOTCHHBIE, a B JPYrUX — KaKk (HUKTHBHbIC
nepeMeHHbIe

3. KaKk OK30TeHHble, a B JPYrUX — KaK (UKTHBHBIC
nepeMeHHbIe

4. TOJIbKO KaK 2HJIOTCHHBIC TEPEMEHHBIE

OIIK-5: Cnoco0eH UCI0JIb30BATH COBPeMeHHbIe MHGOPMALMOHHbIE TeXHOJIOTHH U
NPOrpaMMHbIe CPeJACTBA NPH pelieHnH NPogecCHOHAIbHBIX 33/124.

on
K-5.
1:

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

Hepeqeﬂb TCOPETUICCKHUX BOIIPOCOB K 3a9€TYy

1. Uro o3HayaeT TMOHATHE «KAYECTBEHHAs» MOJENb
perpeccun?

2. B kakom ciyuyae BEpHO COOTHOLIEHHE 7

3. Urto 03HauaeT BhICKa3bIBaHUE «TECHAs JIMHEHAS CBSI3b»?

4. UYro noka3zbiBaeT K03 duiueHT aerepMuHanuy paBHeiif 0,757

) Uro Takoe omrbka anmnpokcuManuu?

6 [IpuBenuTe npuMep HEMUHEHHOM perpeccuu Mo BKIIOYAEMbIM B

Hee OOBICHSIOUIMM IEPEMEHHbIM, HO JIMHEWHOM IO OlLIEHHBAaEMbIM
rapameTrpam.

7. UTo 3HaYUT BHYTPEHHE JIMHEWHAs MOJIENb?

8. OnummMre, YTO  O3HA4aeT  BBICKA3bIBAaHUE
HaWIy4iuM o0pa3oM ONMUCHIBAOIAsl 3aBUCUMOCTD Y OT X»?

«byHKIHSA,

Keiic-3a1anus, cocrosimye U3 ONMUCAHUSA CUTYyallMM M BONPOCOB K
Hel

1. Onpenenure BuA (QYHKUIUH, HAWIYYIIUM OOpa3oM OIHUCHIBAIOUIEH
3aBUCHMOCTh PacxoZ0B Ha IOKYIKY IPOJOBOJBCTBEHHBIX TOBapOB B
obmux pacxomax (%) - y OT CpemHEIHEBHOW 3apaOOTHOW IIATHI
ofHOro paboratomero (py6) — X 1O JaHHBIM CEMU TEepPUTOPUI
VYpanbsckoro pernona 3a 199X r.

2. Jlns  xapakTepUCTUKUA 3aBUCUMOCTH Yy OT X paccuuTaiiTe
rapamMeTphbl CAEAYIOMNUX ()YHKITHI:

. JIMHENHOM;

. CTEIICHHOM;

. MOKa3aTeJIbHOW;
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. PaBHOCTOPOHHEH TUNEepOOIIHI.
OueHuTe Kaxayro MOJIETb YEpe3 CPEIHIOI0 OUTMOKY alpoKCUuMauu A
u F-xpurepuit Ouniepa.
Hcnoan3yiite mporpammy Statistika
OIIK Hcnoinbsyer | [lepevyeHb BONPOCOB 1151 OATOTOBKH K 3a4eTy
-5.2 |ana  pemenus | 1. UTto Takoe perpecCHOHHBIN aHaAIN3?
npodeccuonans | 2. Uto nmoHmuMaercs 1oj napHou perpeccuei?
HEBIX 3amay | 3. Onumure cyth TpaauimonHoro MHK niisa nuneiiHoi napHoit
COBpEMEHHbIE | perpeccum.
uHpopManuoHH |4. Uro Takoe «oleHKa napamerpay? UeM oTau4aroTcs
bI€ TEXHOJIOTUH | <MCTUHHBIC» 3HAUCHUS IMAPAMETPOB PErPECCUH OT UX OLICHOK?
U TIporpamMMHBbIe | 5. UTto Takoe OCTaTKH B PErpeCCHOHHOM aHanu3e?
CpEJICTBa, 6. OnuiuTe npoueaypy NpOBEPKH TUIOTE3HI.
npeaBapuTensH | 7. Uro Takoe ypoBeHb 10BEpHs?
0 oreHuB | 8. UYro Takoe nHTEpBaJIbHBIN porHo3? [louemy Bo3HUKaAET
BO3MOXXHOCTh U [ HEOOXOAUMOCTH MOCTPOEHHS TOYSUHBIX IPOTHO30B?
nenecooopazHo | 9. Kakoii Bug uMeer cucteMa HOpMaJIbHBIX YPaBHEHUN METO/1a
CTh WX | HAUMEHBIINX KBAJPaTOB B Cllydyae JIMHEWHOU perpeccuu?
ucnionb3oBanus | 10.  Tlo xakoii popMyse BEIYUCITSIETCS IMHEHHBIA KOXPPHUITUEHT

napHou Koppesiuuu?

11. Kak BBIYHCHSETCS U YTO MOKA3bIBACT MHJIEKC JIETEPMUHALIUN?
12. Kak Beruucnsercs u 4ro nmokaspiBaeT UHACKC IeTEPMHUHALINN?
13. Kaxk mpoBepsieTcst 3Ha4UMOCTh YPAaBHEHHS PETPECCUU U

OTJIeTbHBIX KO3(PPHUIIIEHTOB?

14. Kak crpoutcst 1oBepUTENBHBIN HHTEPBAI POTHO3a B CIIyYae
JIUHENHOU perpeccun?

15. Kax BBIYMCIISIFOTCS 1 9TO MOKA3bIBAIOT KOA(PPUITUEHT
JIACTUYHOCTHU D U CpeaHUN K03(pPULIMEHT I1aCTUYHOCTH
Keiic-3aganus, cocTosimye U3 ONUCAHUS CUTYallUM M BOIIPOCOB K
neld

Onpenenutsd (HakTopsl, POPMUPOBABIINE LIEHY KBAPTUP B CTPOSALINXCA
nomax B Cankr-IlerepOypre B 1996 1. 1Mo JaHHBIM O pBIHKE
cTposerocs *kuiabs B Cankt-IletepOypre (1o cocTosiHUIO Ha JEKaOpPh
1996 r.)

CrenepupyiiTe ~ (QUKTHUBHYIO TIEPEMEHHYIO z , OTPAXKAIOLIYIO
MECTOIIOJIOKEHUE KBAPTUPBl W IO3BOJIIIOLIYIO Pa3leiIuTh BCHO
COBOKYITHOCTb KBApTHp Ha JB€ IPYMIbI: KBAPTHUPHI HA CEBepe ropoja
(ITpumopckwmii paiion, IllyBanoBo-O3epku, ['paxnanka) u Ha rore
ropoaa (FOro-3aman, Kpacnocenwckmii paiion).Iloctpoiite ypaBHEHHE
perpeccuu, xapakTepu3yrolee 3aBUCUMOCTb IIEHBI OT BceX (aKkTOpOB, B
JMHEWHOHW U CTENEHHOU opme.

Cy1ecTByeT 1M pa3HHIIA B LIEHAX KBAPTHUP, PACIIOJIO0KEHHBIX B CEBEPHOM
u 10xkHoHU yacTsax Cankr-IlerepOypra? SBnsercs nu Hannyue OanKkoHa U
JIO/PKUU MTPEUMYIIIECTBOM KBapTHPHI Ha peIHKe? Kak BbI 00BSICHUTE ITOT
¢bakt?
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b) Ilopsnok mnpoBeaeHHs MPOMEXKYTOUHOM arTecTallMM, IIOKa3aTelNd U KPUTEPUHU
omeHUBaHMs: [IpoMeXyTO4YHAss aTTecTalus IO IUCIHUIUIMHE «DKOHOMETPHKA» BKIIOYACT
TEOPETUYECKHE BOTPOCHI, TO3BOJISAIONINE OLEHUTh YPOBEHb YCBOCHHUS 00YYaIOIIUMUCS 3HAHUH, U
NPaKTUYCCKHE 3a/laHusl, BBIABISIONIME CTENCHb C(QOPMHUPOBAHHOCTH YMEHUH W BIAJICHUA,
OpoBOIUTCA B QopMme 3adera. 3ayeT MO JAHHOW JMUCHMIUIMHE MPOBOJUTCS B  yCTHOM
dopme 1o OwmieTaMm, KakIblii W3 KOTOPHIX BKIIIOYAET OJIMH TEOPETHYECKUI BOIPOC M OIHO
npakTuyeckoe 3ananue. [lokazarenn U KpUTEpHH OLIEHUBAHMA 3a4eTa:—Ha OIIEHKY «3a4TEHO»—
oOyJaromuicss  JEMOHCTPUPYET  BBICOKMH  YpOBEHb C(HOPMHUPOBAHHOCTH KOMIICTCHIIHIA,
BCECTOPOHHEE, CHUCTEMaTHYeCKOe M TIyOOKOoe 3HaHWE y4eOHOro Mmarepuana, CBOOOIHO
BBIIIOJIHSACT  TPAaKTUYECKUE  3aJaHus, CBOOOJHO  ONEpUPYET 3HAHHSIMH, YMCHHSMHU,
NPUMEHSET X B CUTYallUsIX MIOBBIIICHHOH CIIO)KHOCTH;—Ha OLIEHKY «HE3a4TEHO»—00YyJatoLHiics
JNEeMOHCTpUpYeT 3HaHus He Oomee 20% TEOpEeTHYECKOro  Marepuaia,  JOIyCcKaeT
CyIIECTBEHHBbIC  OIIMOKH, HE MOXXET II0Ka3aTb MHTEIUICKTYaJbHbIE HABBIKH PEIICHUS
NPOCTHIX 3aja4.
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