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1 Lean ocBOeHU S 1M CHUNJIMHBI (MOTYJIS)

o0ydeHHEe CTYJCHTOB OCHOBHBIM MAaTEMATHUYECKUM MOHSTHSIM W METOAaM B 00JacTu
SKOHOMETPUYECKOTO MOJCIHUPOBAHUSA, TMPUMEHUTEIRHO K PEIICHWIO 3aJ]ad  aHaJIn3a,
MIPOTHO3UPOBAHUS U YIPABJICHUS SKOHOMHUKOW Ha MakKpo - U MHUKpPO - YpOBHsX. B mpoiecce
W3Yy4YeHUsT ITOW JUCIMIUIMHBI Y CTYJIEHTOB JOJDKHBI OBITH COPMHPOBAHBI TEOPETHUYECKUE U
MpPaKTUYECKHE HABBIKU PpEUIEHUs HSKOHOMETPUYECKUX 3aJady M aHalIu3a MOJTYyYEHHBIX
PE3YIHTATOB.

2 MecTo iMCIUILIMHBI (MOYJIS1) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

JucuuruimHa DKOHOMETpUKa (IPOABHUHYTHIM YPOBEHb) BXOAUT B 00s3aTelbyl0 4acTb
y4eOHOT0 T1aHa 00pa30BaTEIbHOM MPOTrPAMMBI.

Jns  n3ydeHWs  AMCLUUIUIMHBL  HEOOXOOMMbI  3HaHMS  (YMEHMs,  BIAJIEHUA),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YUCHHSI AUCITUTUTUH/ IPAKTUK:

Crarucrtuka

Maremaruka

DKOHOMHKA OpraHu3alru

3Hanus (YMEHHMs, BIaJCHUs), OJyUYCHHbIC NPH M3YyYCHUU TAHHOW TUCHUIUIMHBI OyIyT
HEOOXOAUMBI JUIsl U3yYEHUS TUCLUILINH/TIPaKTHK:

ITonroroBka k cra4e u cjada rocyapCTBEHHOTO HK3aMEHa

[ToaroToBka K mporeaype 3aluThl U 3alUTa BBITYCKHONW KBaTH(PHUKAIIMOHHON paboThI

3 Komnerenuuu o0y4aouierocsi, popMupyemMbie B pe3yabTaTe 0CBOCHHUS

AMCHUIJIMHBI (MOYJIS) M IJIAHUPYEMbIE Pe3yJbTAaThl 00y4eHUs

B pesymbraTte OCBOSHUS MUCHUIUIMHBI (MOAYJs) «IKOHOMETpUKA (TIPOABUHYTHIM
YPOBEHB)» 00 yJarOIIHICS TOJDKEH 00J1a1aTh CASAYIOMUMHA KOMITETCHITHSIMHU:

Kon nanukaTopa WNHnukaTop TOCTHKEHUSI KOMIIETECHITUN

OIIK-2 CnocobGeH NpUMEHATh MPOJBUHYTHIE HWHCTPYMEHTAJIbHBIE METOABI SKOHOMHYECKOTO
aHaJIN3a B OPUKIAIHBIX U (WIK) DYHIAMEHTAIbHBIX HCCIEI0BAHUIX

OIIK-2.1 PaboTaeT ¢ HaIMOHATLHBIMHU ¥ MEXIYHAPOIHBIMU 0a3aMU JAHHBIX C IETBIO
NMoucKka HeoOXoauMoil uHpopMarmuu 00 >KOHOMHUYECKHX SIBICHHUAX U
mpoleccax

OIIK-2.2 OO6pabateiBaeT HHGOPMAIHIO 00 SKOHOMHUYECKUX SBJIICHHSIX W IpoIleccax,

onpe;[en;leT CBjA3UM U 3aBUCHUMOCTHU MG)KI[y 3JICMCHTaAMHU I/IH(bOpMaI_[I/II/I,
bopmynnpyer 060CHOBAHHBII BBIBOJT

OIIK-2.3 Brnaneer coBpeMeHHBIMU METOAAMHU 3KOHOMHUYECKOTO aHAJIN3a, CTATUCTUKHU
148 3KOHOM€TpI/IKI/I JJI pemeHmI TGOpeTI/I‘-IGCKI/IX nu HpI/IK.HaI[HBIX 3a1a4

OIIK-5 Cnoco0eH ucnonb30BaTh COBPEMEHHBIE HH(POPMAITMOHHBIE TEXHOJIOTUU U TPOrPaMMHBIE
CPEJICTBA IIPH PEIICHUH PO EeCCHOHATBHBIX 3a/1a4.

OIIK-5.1 BriOupaer cooTBETCTBYIOIIHME COAEPKAHUIO TMPOGECCHOHANBHBIX 3aaad
MHCTpYMEHTapuil 00pabOTKM ¥  aHauu3a JaHHBIX, COBPEMEHHBIC
MHGOPMAaLMOHHbIE TEXHOJIOTUH U MPOTPAMMHOE 00eCIIeYeHHE

OIIK-5.2 Ucnonwszyer mns pemeHus mpodecCHOHAIBHBIX 3aJlad  COBPEMEHHBIC
nH(pOpPMalMOHHbIE TEXHOJIOTUHU 51 HporpaMMHEIE CpelcTBa,
MpPEeIBAPUTEIIbHO  OLIEHWB BO3MOXKHOCTb M I€JIECOO0PAa3HOCTh  UX
HNCIIOJIb30BAHUA




4. CTpyKTypa, 00bEM U COAEPKAHNE TUCHUILUIUHBI (MOIYJIs1)
OO0mmast TpyI0eMKOCTh AUCIMILTAHBI COCTaBisAeT 3 3aueTHBIX eauHuil 108 akaj. 4acoB, B TOM

0% (0)) (K
— KOHTaKTHas paboTa — 37 akaJl. 4acoB:
—aynutopHas — 36 akajl. 4acos;

— BHeayIUuTOpHas — 1 akaj. 4acos;

— caMmocTosiTenbHas pabota — 71 akaj. 4acos;

— B (popMe MpaKTHUECKOM MoAroToBKU — 0 akas. 4yac;

®dopma aTTecTaluy - 3a4eT

AynuropHas 3 s
o | xonraxTHAs pabora E 5 ®dopma TeKyIIero
E g X Bu KOHTPOJIS
Paznen/ rema 3 (B axan. 4acax) g B A . p Kon
S 3 ©| caMOCTOSATENbHOW | yCHEeBaeMOCTH U
JCIUTUTAHBI 5 S . | xomnerenn
@) g £ padoThl MPOMEKYTOYHOM
Tex. mab. | mpaxr. 29 arTecTaluu
3aH. 3aH. | O
1. Beenenue B mpeamer
Uzyuenne
11 Tpemer JIUTEPATyPHI, yernwiit onpoc  |OQITK-2,
. MIOJI'OTOBKA K Otuer no
SKOHOMETPUKH, €€ Leb, 2 2 8 . |OTIIK-5
BBITIOJTHEHUIO nabopaTopHOU
3a1a4u. ba3oBble MOHATHS
n1abopaTOPHBIX pabote
pabor
1.2 TloBropenune TeopUH Wzyuenne OIIK-2,
BEPOSTHOCTH u ) sy | 10 JIUTEPATyPBHI, YCTHBIH oImpoc OTIK-5
MaTeMaTHYECKOH 1 MOATOTOBKA K | OKJIaJ K CEeMHUHAPY 3
CTaTUCTHKU CEeMUHApY
1.3 MaremarumaTuieckoe OIIK-2,
MOJICTIMPOBAHUE B
9KOHOMHKE. Kiraccsr Msvaerne OIIK-5
Mozenen. Bunsr 2 2/21 8 i YCTHBIH OTIpOC
JITEPATyPhI
MePEeMEHHBIX. Drarsl
SKOHOMETPHYECKOTO
MOZEINPOBAHUS
HWroro no pazneny 6 6/31 | 26
2. PerpeccuoHHbIe MOAETH
H3yuenue OIIK-2,
JUTEPaTypBI, OTYeT I10
MOJTOTOBKA K N1abopPaTOPHBIM OIK-5
N BBINTOJIHEHUIO aboram
2.1 JIuneiinas perpeccusi. 2 221 | 10 P
1ab0PaTOPHBIX OTYET 110
pabor MPOXOKICHUIO
[Ipoxoxnenus monynst MOOK
1 MOOK
H3yuenue OIIK-2,
JTUTEpaTypHl, Oryer o OITK-5
MOJrOTOBKA K nabopaTopHOU 3
2.2 Henunelinpie Momenu ) 20 10 BBITIOJTHEHUIO pabote
perpeccun 1ab0PaTOPHBIX OTYET 0
pabor MIPOXOKICHUH
[Ipoxoxnenue monynst MOOK
MOOK
HWroro no pazneny 4 4/41 | 20




3. BpemeHHbIEe psibl

H3yuenue OIIK-2,
JTUTEPaTypPHI, Oryer o
MOJTOTOBKA K nabopaTopHOU OIK-5
3.1 OcHOBHBIE 3JIEMEHTHI BBITIOJTHEHUIO pabote
2 2/11 6
BPEMEHHOTO psiia 1ab0PaTOPHBIX Ortyer o
pabor MIPOXOKICHUH
[Ipoxoxnenue monynst MOOK
moayist MOOK
Nzydenne OIIK-2,
JTUTEpaTypHl, Ortyer o
MOJTOTOBKA K nabopaTopHOU OIK-5
3.2 Mopnenu cTanyoHapHBIX BBITIOJTHEHUIO pabote
2 2/11 6
Y HECTAI[MOHAPHBIX PSIO0B N1ab0PaTOPHBIX Ortyer o
pabor MIPOXOKICHUH
[Ipoxoxaenne moayist MOOK
monyist MOOK
HWroro no pazneny 4 421 | 12
4. CucrteMbl 3KOHOMETPUYECKUX
YpaBHEHUH
Uzyuenue OIIK-2,
JIUTEPATyPHI, Otuer o
HOJrOTOBKA K nabopaTopHoi OIK-5
4.1 Cucremsl ypaBHEHUH B 5 o 8 BBITIOJTHEHHIO pabote
9KOHOMETPHKE 1a00PaTOPHBIX OTYET O
pabor MIPOXOKICHUH
MIPOXOXKACHNE moayist MOOK
moayist MOOK
Uzydenne OIIK-2,
JTUTEpaTypHl, Ortyer o
. MIOJITOTOBKA K nabopaTopHOU OIK-5
4.2 Cucrembl JMHEHHBIX
BBITTOJTHEHUIO pabote
OJTHOBPEMEHHBIX 2 2 5
N 11a00paTOPHBIX OTYET O
ypaBHEHHUI
pabor MIPOXOKICHUH
MIPOXOXKACHUE monynst MOOK
moayist MOOK
Wroro no paspeny 4 4/11 13
5. 3auer
N3ydenue
5.1 3auer JHTCPATYPEL, TECT
MOJTOTOBKA K
3a4eTy
Hroro no pazneny
Hroro 3a cemectp 18 18/101] 71 3a4ET
HWroro no aucuuninune 18 18/10U | 71 3a4eT




5 O0pa3oBare/ibHbIE TEXHOJIOTHH

[Tpu npoBeneHNHN 3aHIATUI U OPTaHU3ALUU CAMOCTOSATEIbHOM pabOTHI HCIOIB3YIOTCS:

TpaauumoHHbBIE TEXHOJIOTMHM OOY4eHHs, Mpearojararlye mnepenadyy MH(GoOpManuu B
rOTOBOM BHuZe, (opMupoBaHHEe Yy4eOHBIX yMEHUH 1O 00pa3iy: JeKIUA-U3JI0KEHHE,
JEKIHSA-00BsICHEHNE, Ta0OpaTOpHBIC padOTHI, KOHTPOJIbHAS padoTa U Jp.

Vcnonb30BaHue TPaJuIIMOHHBIX TEXHOJOTHH 00ecTieYMBaeT OPUEHTUPOBAHUE CTYIIEHTA
B MOTOKE HMH(OpMAIUM, CBSI3aHHOM C pa3IMYHBIMH MOJIXOAAMU K ONPENEIECHUI0 CYIIHOCTH,
CoJIepKaHuUs1, METOJIOB, (GOPM Pa3BUTHS U CAMOPa3BUTHSI TMYHOCTH; CAMOOIIpeIeIeHUE B BEIOOpE
ONTUMAJIBHOTO MYTH U CHOCOOOB JIMYHOCTHO-IIPO(PECCUOHATIBHOIO PAa3BUTHS; CUCTEMATU3ALIUIO
3HAHUHM, TMONYYCHHBIX CTYACHTAMH B IpOIECCEe AyIUTOPHOM M CaMOCTOSTENBHOW pPaOOTHI
JlaGopaTopHble 3aHATUS O0ECIEYMBAIOT DPA3BUTHE U 3aKpEIJICHHE YMEHMM U HaBBIKOB
olpeneNieHusl LeJed M 3ajad caMOpa3BUTHS, a TaKXKe MPUHATUS Haubosiee 3((HEeKTUBHBIX
PELLIECHHH 10 UX peaTnu3aluu.

WuTepakTuBHbIe (HOpMBI O0Y4eHUs, MPEIOJararloliie OpraHU3alui0 OOydeHHUs Kak
IPOAYKTUBHOM TBOPYECKOM IEATEIbHOCTH B PEXKUME B3aUMOIEHCTBHSI CTYACHTOB APYT € IPYroM
U C [IPETI0/IaBaTeNIeM.

Hcnonb3oBaHne HMHTEPAKTUBHBIX  OOPAa30BaTENIbHBIX TEXHOJOTMH  CIOCOOCTBYET
MOBBIIICHUIO HHTEPECa M MOTUBAIMU YYAIIUXCS, aKTUBU3AIMH MBICIUTEILHON JIEATEIbHOCTH U
TBOPYECKOTO IOTEHIIMAja CTYACHTOB, jaenaeT Oonee 3(h(EKTHBHBIM YCBOEHHWE MaTepuala,
NO3BOJISIET MHAUBUYAIHU3UPOBATh 00yUEHHE U BBECTU SKCTPEHHYIO KOPPEKIIUIO 3HAHHH.

IIpu mnpoBeneHMH 1a0OPATOPHBIX 3aHATHM MCHOJB3YIOTCA TIpymmoBas padora,
TEXHOJIOTUSI KOJUIGKTUBHOM TBOPYECKOM JEATENBHOCTH, TEXHOJOTHA COTPYAHMYECTBA,
obcyxaeHue mpoodsiemsl B popme auckyccuu, Case-study. /[aHHBIE TEXHOIOTHU 00ECIIEYNBAIOT
BBICOKMI YpOBEHb YCBOCHHUSI CTYACHTaMHM 3HaHUH, 3()()EKTUBHOE W YCHEIIHOE OBJIAJCHUE
YMEHUSMH U HaBbIKaMM B NPeIMETHON 001acTi, GOpMHUPYIOT MO3HABATENIbHYIO NOTPEOHOCTh U
HE00X0IMMOCTh JAJIbHENUIIETO caMo00pa3oBaHUs, MIO3BOJISIIOT aKTUBU3UPOBATh
UCCIIEIOBATEIIbCKYIO IEATEIIbHOCTD, 00ecIeunBatoT 3 (HEKTUBHBIN KOHTPOJIb YCBOCHUS 3HAHUM.

6 Y4eOHO-MeTOAMUYECKOE O0ecIeyeHre CAMOCTOSITeIbHOM PadoThl 00y4aroIUXCs
IIpencraBieHo B IpUI0OKeHUN 1.

7 OueHoYHbIe CPeCTBA AJISl IPOBEIeHUs POMEKYTOUHOM aTTecTaluu
[IpencraBieHsl B TPUIIOKEHUU 2.

8 YueOHO-MeTOaM4YecKkOe U HHGOPMALIMOHHOE o0ecTieYeHre U CIUTIIMHBI (MOXYJIs1)

a) OcHoBHasl TUTEpaTypa:

1. Dxonomerpuka : yuyeObnuk mns By3oB/ W. U. EnmceeBa [u np.]; mom pemakiueit
W. U. EnuceeBoii. — MockBa : W3parensctBo FOpaiit, 2021.— 449 c.— (Beicmee
obpazoBanue). — ISBN 978-5-534-00313-0. — Texkcr : anextponnsiii / 9bC KOpaiit [caiit]. —
URL: https://urait.ru/viewer/ekonometrika-468366#page/1 (mara obpamenus: 11.02.2021)

2. Bakynenko, E. C. Dxonomerpuka (mpoaBuHyThlii Kype). [Ipumenenne nakera Stata :
yaeOnoe nmocoobwue st By30B / E. C. Bakynenko, T. A. Parnukona, K. K. ®ypmanoB. — Mockga :
H3narenbcTBO Opaiir, 2021. — 246 c. — (Briciee oOpa3oBaHmue). —
ISBN 978-5-534-12244-2. — Tekct : snekrponubiii // OBC IOpait [caiit]. — URL:
https://urait.ru/viewer/ekonometrika-prodvinutyy-kurs-primenenie-paketa-stata-4764 1 0#page/1
(mara oopamenus: 11.02.2021)

0) lonotHuTeIBHAS IUTEPaTypa:
1. Jlaktnonoga, lO. C. Dxonomerpuka : yaedHnoe nocodue / F0. C. JlakTnoHoBa ;


https://urait.ru/viewer/ekonometrika-prodvinutyy-kurs-primenenie-paketa-stata-476410#page/1

MI'TY. - [2-e u3a., nmoarot no ned. uza. 2005 r.]. - Marauroropcek : MI'TVY, 2016. - 1 a5exTpoH.
OIIT. JICK (CD-ROM). - 3ar. c TUTYJI. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3074.pdf&show=dcatalogues/1/1135
273/3074.pdf&view=true (mara oOpamenus: 11.02.2021). - Maxkpooobekr. - Tekcr
3JIEKTPOHHBIN. - CBeleHus nocTynHbl Takke Ha CD-ROM.

2. JlorynoBa, O. C. DOxoHomMmeTrpuka cpeacrBamu Statistica 6.1. Bpemennsie u
nuHaMuueckue psaasl ;. yaeoHoe mocoome / O. C. Jlorynoma, E. A. Unsuna, B. B. Koponesa ;
MITY. - Maraurtoropck, 2009. - 135 ¢ : wm, gmarp., Tabn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload ?7name=228.pdf&show=dcatalogues/1/10561
18/228.pdf&view=true (nara oopamenus: 11.02.2021). - MakpooObeKT. - TeKCT : 31eKTpOHHBIH. -
NMmeercs neyaTHbIN aHAJIOT.

3. KoppensioHHbIi 1 perpecCHOHHBIN aHanu3 : yueoHoe nocooue / M. I'. Kapenuna, B.
I. Tpodpumona, T. A. MBanosa u ap. ; MI'TY. - Marautoropck : MI'TVY, 2016. - 1 snekTpoH.
OIIT. JICK (CD-ROM). - 3ar. c TUTYJL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload 7name=2489.pdf&show=dcatalogues/1/1130
255/2489.pdf&view=true (mara oOpamenus: 11.02.2021). - Maxkpooobekr. - Tekcr
3JIEKTPOHHBIN. - CBeieHus nocTynHbl Takke Ha CD-ROM.

B) MeToanyeckue ykazaHus:

1. Mapnac, A. H. DxoHomeTpuKa : yueOHUK U MPAaKTUKYM JuIst By30B / A. H. Mapnac. —
2-e¢ m3a., ucnp. U gon. — Mocksa : M3marensctBo FOpaiit, 2021.— 180 c. — (Bwicmiee
obpazoBanue). — ISBN 978-5-9916-8164-3. — Tekcr : anexkrponnsiii // ObC KOpaiit [caiit]. —
URL: https://urait.ru/bcode/470285 (nata o6pamenus: 11.02.2021).

r) [Iporpammuoe odecieuenne u UHTEepHET-pecypcehI:

IIporpammHoe o6ecneuenne

Haumenosanue 110 Ne norosopa CpoK neicTBUS JTUIEH3UU
MS Windows 7
Professional(mmst J-1227-18 07 08.10.2018 11.10.2021
KJIACCOB)
77ip CBOOOJHO  PpacHpOCTPAHIEMOE 0eCcCpPOYHO
STATISTICAB.6 [K-139-08 0T 22.12.2008 0ecCpoOUHO
FAR Manager CBOOOAHO  PACHPOCTPAHSIEMOE 0eCCPOUHO

IIpodeccnonanbHble 0a3bl JaHHBIX M HH(OPMaIMOHHBIE CIPABOYHBIE CHCTEMBbI
HazBanwue xypca Ccpuika

Nudopmannonnas cucrema - EnuHoe OKHO T0OCTyTIA K URL: http://window.edu.ru/
HHGOPMAIMOHHEIM pecypcaM

[TouckoBast cucrema Axagemusi Google (Google

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

Scholar)

HaumonansHas UH(POPMAITHOHHO-aHATUTHYUECKAS URL:

cucreMa —  Poccuiickuii  MHAEKC  HAay4HOTO h Ry . .
ttps://elibrary.ru/project risc.as

nutuposanus (PUHIL) P Ty-ru/project_ p

9 MaTepuajbHO-TeXHHUECKOe o0ecneueHne JUCHUIIMHBI (MOIYJIs)

MaTepI/IaJ'IBHO-TCXHI/ILICCKOC obOecrieueHue JUCHHUIIIIMHBI BKJIIFOYACT:


https://urait.ru/bcode/470285

VueOHble  ayaWTOPUM  JJS  TPOBEACHUS  3aHATHUH  JEKIMOHHOTO  THMA -
CrienmmanusupoBaHHas (yueOHast) MeOesb (CTOJIBI, CTYIIbS, JOCKA ayAUTOPHAs ), MyTbTUMEIUITHOE
obopynoBaHue (MPOEKTOP, KOMITBIOTEP, DKpaH) IS IPE3eHTalUud y4eOHOTO Marepuaia Io
JMCLUTUINHE;

VY4ueOHble ayIuTOpPHM Ui TPOBEIEHHS MPAKTUYECKHX, JAOOpaTOPHBIX 3aHATHH,
TPYNIOBBIX W WHIAWBHIYAJbHBIX KOHCYJIBTAIlMH, TEKYHIETO KOHTPOJS W IPOMEKYTOUHOM
arrectauuu - CnenuanusupoBaHHas (ydeOHas) MeOenb (CTOJBI, CTYJbs, IOCKAa ayIUTOpHast),
NepCOHANbHBIE KOMIBIOTEPHl OOBEAMHEHHBIE B JIOKAJIbHBIE CETH C BhIXOJOM B Internet u ¢
JIOCTYIIOM B 3JEKTPOHHYIO HMH(OPMAaIMOHHO-00pa30BaTEIbHYIO Cpely YHHUBEPCHUTETa,
OCHAIIIEHHBIE COBPEMEHHBIMH IPOTPAMMHO-METOAMYECKUMH KOMITJICKCAMU

AyIUTOpPHH U1 CAMOCTOATENBbHON paboThl (KOMIIBIOTEPHBIEC KIIACCHI, YNTABHBIC 3aJIbI
oubmmotekn) - Criennanu3upoBanHas (yueOHas) MeOenb (CTOJbI, CTYJbs, JOCKa ayIuTOpHAas),
NepCOHANbHBIE KOMIBIOTEPHl OOBEAMHEHHBIE B JIOKAJIbHBIE CETH C BhIXOJOM B Internet u c
JOCTYIIOM B DJIEKTPOHHYIO HMH()OPMAIIMOHHO-00pa30BaTEIbHYI0 Cpelly YHUBEPCHUTETA,
OCHAIIIEHHBIE COBPEMEHHBIMH IIPOTPAMMHO-METOAMYECKIMH KOMITJICKCAMU

[Tomemenne amsg XpaHeHHs ©  MPOPUIAKTHYECKOTO OOCTYy)KMBaHUS y4eOHOTO
o0opynoBanus - MeGenb (CTOJBI, CTYIbSI, CTEIUIAXKHU JJIS XpaHEHHs! yueOHO-HATIAHBIX TOCOOUH
1 y4eOHO-METOANYIECKOM TOKYMEHTAIINN ), IIEPCOHANBHBIC KOMITBIOTEPHI.



[Ipunoxenue 1

Y4eOHo-MeTOoqUYECKOE 0O0ecTIeYeHHe CAMOCTOATEIbLHOM padoThl 00yYar0IMXCs:
MeToanuyeckne ykasanus JJs IpoBeeHus JJa00OpaTOPHBIX padoT
MOCTPOEHUE MOJEJU JUHEWUHON MAPHOI PETPECCUM
JlaGoparopuasi padora Nel.

Buiyucnenue koagghuyuenmos ypasnenus 1unelinol pecpeccuu

[TapHas perpeccus — 3T0 ypaBHEHUE CBA3U ABYX IIEPEMEHHBIX ) U X!

y=f(x),

TZie y - 3aBUCHMAsl MepeMeHHast (pe3yIbTaTUBHBINA NMPHU3HAK); X - HE3aBHCUMasi, OOBSICHSIIOMAT
nepeMeHHasi (pU3HaK - (aKkTop).

Jluneiinas napuas perpeccns: ¥V = d +bX + & .

[TocTpoeHne ypaBHEHUS! PErpecCU CBOTUTCS K OIICHKE €€ MapaMeTpoB (B MPUBEACHHBIX
BBIIIIE YPABHEHUSAX PpErpeccuu — mapamerpbl a U b). lyid OLEHKM NapaMeTpoB pPErpeccHid,
JUHEMHBIX 110 IapamMeTpaM, HCIONb3YIOT MeToJ HauMeHbmmx ksaaparos (MHK). MHK
MO3BOJISIET MOJYYUTh TaKUE€ OLEHKU MapaMeTpoB, MPU KOTOPHIX CyMMa KBaJpaToOB OTKJIOHEHHH

dakTHyeCKUX 3HAYEHUI pe3yJbTaTUBHOTO MPHU3HAKA } OT TEOPETHUUYECKUX y(x) MUHUMAJbHA,
T.€.

A (2 .
> (y=3,)" — min,
JIyist TMHEWHBIX YpaBHEHUM peIaeTcs CIeYIomas CHCTeMa OTHOCUTENIBHO @ | b:

na+b2x :Zy,
a2x+b2x2 = Zyx.

Jlnst petnieHrst TaHHOM CUCTEMBI U HaXOXKJICHHSI @ U b MOKHO MCIIOJIb30BaTh JBa MOIX0/1a:

1. MUcnionb3yroTcs Caeayomue COOTHOICHUS:

n Zx _Zyzx n Zy

A= Aa = Ab =
ZxeZ’ ¢ Zyxez’ szyx’
Aa Ab
a=—:;b=—
A A

2. MOXHO BOCHOJIB30BaThCsl TOTOBBIMU (DOPMYJIaMU, KOTOPbIE BHITEKAIOT U3 ATOM CUCTEMBI:

a=y-0x, ()

b Cov(x, y) _y

2
(o)

X

(2)

=l <
&



1 - —
rnie  Cov(x,y)= _Z(xi —=x)(¥;—¥) - KodpUIMEHT BEHIGOPOUHOH  KOBApHAIHL
o

1 n

2 =\2

O, —;E ,(‘xi -X)° - nucnepcusi (aKTOPHOTO TMpU3HAKA WM BBIOOpOYHAS BapHalUs,
i=1

o6o3nauaemas kak Var(x) .

3agaua

HmeroTcst cTaTUCTUYECKHE JaHHBIE MOCTYIUIGHUS JOTOBOPOB B KOHCOJHMIWPOBAHHBIM
oromxer Cankt-Ilerepbypra(y, mapo py6.) B 3aBUCUMOCTH OT YHMCICHHOCTH PabOTalOIIMX Ha
KPYIIHBIX ¥ CPEIHUX IPEATPUITUSIX (X, mblc.uen.) IKOHOMUKH paiioHoB 3a 2012 r. mpeicTaBieHbl
B TaOnuie 1.

Tabmuia 1
HocTynnenue
. YucieHHOCTH
Ne paiiona [ morosopoB B
padoTarommx
ropona |Gwomxery (mapd. X (Thic. veu)
py6.)
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

HeobxoaumMo mocTpouTh TMHEHHOE ypaBHEHUE TTAPHOU PErPECCHH V OT X.
Pemenue.

1. Ins pacueta mapaMeTpoB ypaBHEHHS JMHEMHON PErpecCHM MOCTPONTE PACUETHYIO
TabnuIty 2.

Tabmmia 2
Ne y x xy x? N
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
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 3429 282
Hroro
Cpennne o, - . 2
SHAYCHHUSA y . xy y
2. Ucnionb3ys Gopmyisl 1, 2 paccuuTaiite mapameTpsl a u b.
3. 3anuImMTe NONTY4EHHON YpaBHEHHUE TAPHONU PETPECCHH.
4. Jlna TpoBEpPKHM NPABUIBHOCTH  TOJYYEHHOTO YpPaBHEHHMS  BOCIHOJIBb3YWTECH

craructiaeckoii dyukupeit JMHENH Ta6nmanoro mporeccopa Microsoft Excel, mst atoro:

— BBIJICIUTE UHTEPBAJ TYCCK, COACPKAIIUN 2 CTOIONA U 5 CTPOK;
— BcraBpTe ¢yHkuuio JIMHEWH, 3anmaiite 3HaueHMe KOHCTAaHTHI W CTATUCTUKH PaBHBIMU

CAWMHUIIC.

— BBeauTe Qopmyny kKak (opMmyilny MaccuBa, AN 4Yero HaXKMUTE KiaBuily F2 a 3areMm
koMOuHanmro knasui Ctrl+Shift+Enter.

B rabmuue 3. moka3zaHO, B KAaKOM IOPSIIKE BO3BpAIIAETCS JJIOMOJHUTEIbHAS
perpecCHOHHasT CTAaTHCTHKA.

Ta0mumna 3

b a
Sep S€q
Y sey
F ar
SSpe. SSocm.

JlabGoparopHasi padora Ne2.

Buruucnenue koagppuyuenma xoppensayuu u cpeoHeri ouuOKU annpoKcUMayuu

TecHOTY CBA3M M3y4aeMbIX SIBICHUM OLICHUBACT JHHEHHbIH KOI(PPUUHMEHT NapHOM

xoppensimun 7y, :

r. =b

o, _Cov(x,y) _yx—y-X

Xy
o, 0.0, 0.0,



2 =2 )
rie 0, =\Vx —x , 0, =)V —)Y

JlunelHbIl K03 DUITMEHT KOPPENSIUHN U3MEHSETCA B IpeAenax I1<r Xy <1,

PaBeHCTBO KOX(dUIMEHTa HYIIO CBHIETENBCTBYET 00 OTCYTCTBUU JIMHEHHOW CBSI3M.
PaBencTBo ko3¢ dunmenta -1 wim +1 mokassiBaeT HaIMUKME (HYHKIIMOHATBHON CBSA3U. 3HAK «+»
YKa3blBa€T Ha CBA3b NPAMYK (YBEIMYEHHE WM YMEHBUIEHHWE OJHOTO IpU3HAKa
COTIPOBOXKAAETCS aHAJOTUYHBIM M3MEHEHHUEM JIPYroro MPU3HAKa), 3HAK «-» YKa3bIBA€T HA CBA3b
o0paTHyr0  (yBeNIMYEHME WM  YMEHBIIEHHE  OAHOIO  IPU3HAKAa  COIPOBOXKAAETCS
MIPOTUBOINOJIOKHBIM [0 HANPaBJICHUIO U3MEHEHHEM APYyroro npusHaka). [lokazarensim TeCHOTHI
CBSI3M MOXHO JaTh KaU€CTBEHHYIO OLIEHKY:

KosimuecTBeHHAasi Mepa TeCHOTHI CBSI3H KauecTBeHHasi XapaKTepPUCTHKA CHJIbI
CBSI3H
1o 0,25 OueHns ciabas

0,25-0,44 Cnabas

0,45 - 0,64 YmMepennas

0,65 —-0,80 CuiibHast

0,81 —-0,90 Becwma cunbHas

0,91 —-1,00 O4eHp cHIIbHAS

OueHky KadyecTBa MOCTPOEHHOM Mojenu onpenensier kod¢gduuueHTt (MHAEKC)
AeTepPMHHAIUM, 2 TAKXKE CPeIHANA OIIMOKA AaNNPOKCUMALMH.

2
Kos¢ppunuent nerepmunanuu 7, :

7”2 :Z(j}x_.)_/)z
DN CES)

Koapduuuent nerepmuHanuu npuHUMaeT 3HaueHuss oT 0, korzma QaxkTopel X He
OKAa3bIBAIOT HUKAKOTO BIMSHHS Ha 3aBUCHMYIO IIEPEMEHHYIO, 10 1, KOrja N3MEHEeHUs 3aBHCUMOM
NEPEMEHHOH ) TOJTHOCTHIO OOBSICHUMBI BIUSAHUEM (DAKTOPOB MOECIIH.

@yHKIMOHAIbHAsI CBA3b BOSHUKAET IIPU 3HAUYEHUH paBHOM 1, a orcyTcTBHe cBsi3M - 0. [Ipu
3HAYEHUSX MOKazaTeslel TECHOTHI CBsI3u MeHblue 0,7 BenuunHa Kod(UIUEeHTa JeTepMUHALMN
Bcerga Oyzaer Hmxke 50%. DTo 03Hayaer, YTO Ha JOJNIO Bapuanu (aKTOPHBIX NPH3HAKOB
IPUXOJUTCS MEHbIIAs YaCTh 110 CPABHEHHIO C OCTAJIbHBIMU HEYYTEHHBIMH B MOJIENH (PaKTOpaMH,
BIMSIOUIMMHI HAa U3MEHEHUE PE3yJbTaTUBHOIO Nokasareis. [locTpoeHHbIEe IpHU TaKUX YCIOBHAX
pPErpecCuOHHbIE MOJIENIN UMEIOT HU3KOE NMPaKTHUECKOE 3HaYECHUE.

Cpennsisi ommdKka anmpoOKCUMAIIUM - CPEJIHEE OTKIOHCHHE PACUETHBIX 3HAYCHHH OT
(haKTHYEeCKuX:

— 1 l<ly—7
A==34 ==Y 12=2.100%
n Z n Z y '
JlonycTumbli ipeaet 3HaueHU I A - ne 6onee 8 - 10%.
3agaua

OnpenenuM JUHEHHBIH KO3(PQOUIIMEHT TapHOW KOPPENAIHH W CPEIAHIO OIIHOKY
anMpOKCUMALIUH JUIsl ypaBHEHHS TAPHOM perpeccuu, moiaydeHHoro B JlabopatopHoii padote Nel.



Pemenue.

1. lononHuTe TabmuIy 2. CIEAYIOMKUMHU pacUeTHBIMU MOJISIMHU (Ta01. 4).

Tabnuma 4
Ne paiiona y x Xy x? N P, y=7. A,
1 4.4 3,3
2 8,1 6,2
3 12,9 8,1
4 20,8 18,3
5 15,5 20,2
6 28.8 23,1
7 37,5 39
8 487 491
9 68,6 60,1
10 104,6 74,2
11 90,5 79
12 88,3 95
13 132,4 106
14 122 112,2
15 99,1 115
16 1442 | 125,1
17 150,6 132
18 156,1 149
19 209.,5 157
20 3429 282
Hroro
Cpennue ; X E 2 )7
3HAYEHUS
o
62
Ty
2
Xy
A

2. CpaBHHTE TMOJYYCHHOE 3Ha4deHHe KOIPPHUIMEHTa NEeTePMUHAIMU CO 3HAUYCHUEM,
BbryrciieHHbIM (yHkiueit JIMHENH.

3. Caenaiite BBIBO/IBI O TECHOTE CBSI3U M 00 OLIEHKE KauecTBa MOCTPOSHHON MOIEIIH.
JlabopaTopHasi paGora Ne3.
Oyenka 3naqyumocmu ypagnenus peepeccuu ¢ nomowvio F-xpumepus @Puwepa

F-xputepuii @umepa 3aki04aeTcs B MNPOBEPKE THUNOTE3bl Hy O CTATUCTUYECKOM
HE3HAYMMOCTH YpaBHEHHsI perpeccuu. J{Jisi 3TOro BBEIMOTHSETCS CpaBHEHHE (HAKTHUECKOTO Fpum
U KPUTHYECKOTO (TaOIMIHOTO) Firas, 3HaUEHUN F-KpuTepus Ouiepa.

Fpawm onipenienaeTcss U3 COOTHOIICHUS 3HaueHUN (PaKTOPHON M OCTATOYHOM AMCIIEpPCHiA,
PACCUUTAHHBIX Ha OJHY CTCIICHb CBOGOI[BII



Z(y—y)zzl—rxzy. mo ©)

TJIe 71 — YUCIIO SAMHULl COBOKYITHOCTH; 711 — YHCJIO TTAPaMETPOB MPH NMEPEMEHHBIX (VIS TMHEHHOM
perpeccun m = 1).

FTa6J1 — MAaKCUMAaJIbHO BO3MOKHOC 3HAYCHUC KPUTCPUA 110 BJIUAHHUCM CHy‘I&ﬁHBIX
(GhaKkTOpOB MpHU CTEMEHSAX CBOOONBI k1 = m, ko = n —m — 1 (s TuHEWHON perpeccuut m = 1) u
YPOBHE 3HAYHMOCTH OL.

YpoBeHb 3HAUUMOCTH O — BEPOATHOCTh OTBEPTrHYTh IPABMIBHYIO THIIOTE3y IpH
yCIIOBUH, 4TO OHA BepHA. OOBIYHO BeNM4YMHA O TpuHUMaeTcst paBHoit 0,05 nm 0,01.

Ecmu Fuwen < Fpam, TO Hp - rumoresa o CiIy4alHOW MPHUPOAE OLICHUBAEMBIX
XapaKTEPUCTUK OTKJIOHSECTCS M IPU3HACTCA MX CTAaTUCTUYECKAs 3HAYMMOCTb M HAJCKHOCTD.
Ecmt Fuwaon > Fpam, TO THIOTE3a H)p HE OTKIOHAETCS M IPU3HAETCA CTAaTUCTUYECKas
HE3HAYMMOCTb, HCHAIEKHOCTh YPaBHEHUS PErPECCUN.

3agaua

Onpenenum F-kputepuil ®uiiepa i ypaBHEHUs NApHOM pPErpeccui, MOIYYEHHOIO B
JlaGopaTtopHoii pabote Nel.

Pemenmne.

1. Paccuuraiite Fpam 10 hopmyie 3 U CpaBHHUTE TOTYyYEHHOE 3HAYCHHUE CO 3HAUCHUEM,
paccunTanHbIM ¢ oMotsio Gpynkiuun JIMHEWH B JlabopaTopHhoit paboTeNel.

2. Ompenenute Fraon pu 3amaHnHoM ypoBHe 3Haummoctu o = 0,05 (Ilpunoowcenue 1).
Kputnueckoe 3HaueHue TakKe MOXKHO HalTH ¢ iomolsio ¢pynkuuu Excel FPACIIOBP.

3. CpaBHuUTE NOJy4yEHHBIE 3HAUEHUS Finagr U Fipaxm, CAETANTE BBIBOJ O CYLIECTBEHHOCTH
CBSI3H.

JlabGoparopHasi padora Ne4.
Oyenka cmamucmuyeckou 3HAYUMOCMU NAPAMEmMPO8 pecpeccuul U Kopperayuu

J1si  OLEHKHM CTATHCTHYECKOH 3HAYMMOCTH KOI(p(PHUIHEHTOB perpeccud H
KOppeJIsiiuM paccuuThiBatoTca f-Kpurepuid CThIOAEHTAa U JA0BEpPUTEIbHbIC HHTEPBAJIbI
Ka)XJ10r0 13 MokKa3areiiei. Beragsuraercs runoresa Hy o ciiydalHOW PUPOJIE MOKa3aTeleu, T.€. 0
HE3HAaYMMOM HX OTIMYMU OT Hynd. OleHKa 3HAaYUMOCTH KO3(PHUIMEHTOB perpeccuud u
KOppeJsSIIMM ¢ TIOMOIIbI0 f-KpuTepuss CTbIOAEHTAa NPOBOAUTCSA IIYTEM CONOCTABIEHUS HX
3HAYCHHUM C BEIMUYNHOM CITyIaitHOM OITHOKH:

t,=—5 t,=—3; I, = . 4)

CayuaiiHble OIIMOKH TTApaMETPOB JIMHEHHOU perpeccuu u KodPGUIIMEeHTa KOPPEISIUN
OTIpeNIeNAI0TCs 0 (OpMyTIaMm:



2 =30 n-2)

sep = Z(x_f)z (5)
DS DD N S D
“ n—2 nZ(x_f)Z ' : ’ (6)
1_ 2
se,. = —rxzy. (7)
w n—

CpaBHuBas (GakTHYECKOE U KPUTUYECKOE (TAOJIMYHOE) 3HAUCHUS {-CTATHUCTUKH - lpmag: U
tpaxm - IPUHUMAEM WM OTBepraeM runoresy Hy.

Ca3p Mexnay F-kputepueM @umiepa U ¢(-CTaTUCTUKOW CTBIOAEHTA BBIPAKACTCS

2 _ 2
paserctsom: [, =1, =~ F.

Ecnu tmasn < tpaxm WK tpaxm < - tmacs, TO Hy OTKIOHSIETCA, T.€. @, b U 1y HE CIy4aiiHO
OTJIMYAaKOTCA OT HYJId H C(bOpMI/IpOBa.HI/ICB 104 BJIUAHHUCM CUCTCMAaTH4YCCKHU I[GﬁCTByIOH.IGFO
dakTopa X.

Ecmu tmaen > tpaxm WK tpaxm > - tmaon, TO TUIIOTE3A Hyp HE OTKIIOHSAETCS W NPU3HAETCSA
cilydaifHas npupojaa GopMHUpOBaHUS d, b WIH Fyy.

3agaua

OLeHMM CTaTHCTHYECKYIO 3HAYMMOCTh KOI((HIIMEHTOB PErpeccHy, PacCYMTAHHBIX B
JlaGopatopHoii pabote Nel.

Pemenmne.

1. ITpumute runore3y Hy 0 CTaATUCTUYECKHA HE3HAYUMOM OTJIMYMM MTOKA3aTeaen OT HYJIA a
= b = rxy = 0.

2. PaccumTaiiTe BeNWYMHBI CIYYalHBIX OIIMOOK, HcCMONb3ys (opmymnsr 4, 5, 6, 7.
CpaBHUTE TOJy4YEHHBIE 3HAYEHUS CO 3HAUEHUSMHU, PACCUYMTAHHBIMHU C IMOMOIIBI0 (DYHKUIHU
JIMHEWH B JlaGopaTopHoii padoTteNel.

3. OnpenenuTe tras: P 3aJaHHOM ypoBHE 3HAYMMOCTH oL = 0,05 1 cTeneHpo CBOOOIBI k2
=n—m—1 (Ilpunoscenue 2). Kputndeckoe 3HaUCHHUE TAaK)KE€ MOYKHO HAWTH C TOMOIIBIO (DYHKITH
Excel CThIO/[PACIIOBP.

4. CpaBHUTE IOJIy4EHHBIC 3HAYEHUS lfmaon U paxm, CAEIANTE BBIBOJ O CTaTUCTUYECKON
3HAYUMOCTHU MTapPAMETPOB PETPECCHH.

JlabopaTopHasi paGora NeS.
Pacuem dosepumenvhvix unmepeanos

3amMeTuM, 4YTO BCE OILICHKH, NMPUBEACHHBIC PAHEE, OMPEICISIOTCS OJHHM YHUCIOM, T.€.
SBJISIFOTCS TOYEYHBIMH. [Ipu Manbix oObemMax BBHIOOPKH TOUEUYHAs OIEHKA MOXET MPUBOIAUTH K
OOJBIIMM OIIMOKAaM M 3HAYUTENBHO OTIMYATHCS OT OLIEHWBAEMOTO mapameTpa. bonee mupokoe
MPUMEHEHHUE TOJYYHJI METOJ| JIOBEPUTEIBHBIX WHTEPBAJIOB, pa3paOOTaHHBIA aMEPUKAHCKUM
cratuctukoM O. Helfimanom.



Takum o00pa3oMm, paccuMTaHHble 3HAU€HHUA TMoOKaszareneil (koddpduuueHtsl a, b, ry)
SIBJISTFOTCSI TPUOJIM>KEHHBIMH, TTOTYYCHHBIMU HAa OCHOBE MMEIOIIMXCSl BRIOOPOYHBIX JaHHBIX. J{71st
OLIEHKH TOT0, HACKOJIbKO TOYHBIE 3HAYEHUS ITOKA3aTelIed MOT'YT OTJINYAThCA OT PACCUUTAHHBIX,
OCYIIECTBIISIETCS TOCTPOEHUE JIOBEPUTEIBHBIX MHTEPBAIOB. JlOBEpUTENbHBIE WHTEPBAIIbI
ONPENENA0T MPEeibl, B KOTOPBIX JIEKAT TOYHBbIE 3HAYEHUS ONpPENEsEMBbIX IOKazarelen ¢
3aIaHHON CTEINEHBIO YBEPEHHOCTH, COOTBETCTBYIOLIEH 3aJaHHOMY YPOBHIO 3Ha4uuMMOCTH o. IIpu
MOCTPOCHUU SKOHOMETPUYECKUX PErPECCUOHHBIX MOJIENIE TOBEpUTEIbHbIE HHTEPBAIBI OOBIYHO
ONPEAENSIOT ISl ABYX YPOBHEM 3HAUMMOCTH - (X = 0,05 un o= 0,01. COOTBETCTBEHHO
TOBOPSAT O S5-TNIPOLIEGHTOHOM YPOBHE 3HAYUMOCTHU WU 00 1-NPOLIEHTHOM YPOBHE 3HAYUMOCTH.

JloBepuTEIbHBIE HHTEpBANB (YPOBHM n0BepHs) mpu dtoM Oymyr pasmer 1—a =095 u

I—a =0,99. Coorsercraenno TOBOPAT O 95-MpOLEHTHOM WU O 99-IIPOLIEHTHOM YPOBHE

noBepust (HaaexHOCTH). [loquepkHeM, YTO 4eM MEHbIIE YPOBEHb 3HAYMMOCTH (O0JIbIIe YPOBEHb
JIOBEpHsI), TEM IIMPE COOTBETCTBYIOUIMH JOBEPUTEIbHBIN MHTEpBan (IIPU IMPOYHUX PaBHBIX
YCIIOBUSIX).

Jnist pacuera JOBEPUTEIBHBIX MHTEPBAJIOB Ul TApaMETPOB @ U b ypaBHEHHUS JIMHEHHOMN
perpeccuu onpeesnseM NpeienbHyio OMMUOKy A I KaX10ro moKa3aTess:

Aa =t -se,; Ab=t, s -se,. (8)

maon.

Benuuuna t46: ipeAcTaBisieT cobor TabmuyHoe 3HaueHue t-kputepus CThIOACHTA O
BIMSIHAEM CIy4alHBIX (aKTOPOB NpU CTENEHH CBOOOIBI k = n—2 M 3aJaHHOM YpPOBHE
3HAYUMOCTH OL.

DopMyIbl UId pacueTa J0BEPUTENbHBIX HHTEPBAJIOB UMEIOT CISAYIOUINI BUI:

Y.=aXAa; y, =a-Aa; y, =a+Aa.

‘min max

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

Ecim B T'paHUILIbl OJOBCPUTCIBHOIO MHTCPBaa IONagacT HOJb, T. €. HWXXHAA IpaHUIa
OTpULaTCI/IbHA, 4 BECPXHIAA IMOJIOKUTCIIbHA, TO OLICHUBAaEMBIN napamMeTp NpUHUMACTCS HYJICBBIM,
TaK KaK OH H€ MOXET OJHOBPEMCHHO IIPUHUMATb U IIOJOXHUTCIBHOC, W OTPULATCIIBHOC
3HA4YCHUsI.

3agaua

Paccuntaem moBepHUTENbHBIA MHTEPBAT Uil KOIQQUIMEHTOB a U b, 3HaYCHHST KOTOPBIX
Haiinens! B JlaboparopHoit paboTeNel.

Pemenne.
1. Onpenenure npeaeabHyYIO OUIHOKY U KaKAO0T0 ToKa3arens mo gopmyie 8.

2. Onpenenute JOBEpUTEIbHBIE HHTEPBAIBI 111 K03 duimeHToB a, b mo popmyne 9 u
3AMMUIIUTC TOJTYUCHHBIC I'PAHUIBI JOBCPUTCIIBHBIX UHTCPBAJIOB.

JlabopaTopnasi pabora Ne6.

Toueunwlil u UHMEPBATLHBIU NPOSHO3 NO YPABHEHUIO TUHEUHOU pecpeccu

TOYEUHBIH IPOrHO3 3aKIIOYACTCS B IOTYYCHHN IIPOTHO3HOTO 3HaueHus .V p » KOTOpOE

onpezenseTcs MyTeM MoJACTaHOBKU B ypaBHeHue perpeccun: [V, = d + bx



COOTBETCTBYIOIIETO (IIPOTHO3HOT0) 3HAYCHHS X p YV, =at b-x p-

WuTepBanpHblii MPOTHO3 3aKIIOYAeTCsl B IIOCTPOCHUHU JIOBEPUTEIHLHOIO HWHTEpBaja
IIPOTHO3a, T. €. HWKHEU WU BEPXHEU TPAHULl Vpmin, Vpmax UHTEPBANA, COIAEPKALLETO TOYHYIO
BEJIMUMHY NIl IPOTHO3HOTO 3HAYCHUS Vp (Vpmin< Yp< Vpmax). JJOBEpUTEIbHBI UHTEPBAJT BCETIa
OompeneNnsieTcss C 3aJaHHOM BEPOATHOCTHIO (CTENEHbIO YBEPEHHOCTH), COOTBETCTBYIOIIEH
MPUHITOMY 3HAUEHUIO YPOBHS 3HAYMMOCTH QL.

[IpenBapuTeIbHO BHIUMCIAETCS CTaHAApTHAs oIMOKa mporHosa 7 5,

2
X, —X
m o—o - [l+ts &, =)

Yp ocm. n Z(x_f)z , (10)

3arem CTPOUTCA ,Z[OBepI/ITG.HBHBII\/'I HUHTCpBAJI MpPOrHo3a, T. €. ONPCACIIANOTCA HUKHAA

A

Y Pp,. M BEPXHAL Y Ppy.  TPAHHUIBI HHTEPBAJIA MPOTHO3A:!

. =7 —A. . . =79 +A.
ypmin yp Vp > ypmax yp Vp -

A, =t m-

rne =y, maébn. yy®

3agaua

BhINOIHUM MPOTHO3 0KHMIAEMbIX 00BEMOB MPOJAXK ) MPU MPOTHO3HOM 3HAUEHHUH 3aTpaT
Ha peknamy x, cocraBisitomieM 107% ot cpenHero ypoBHs. OLEHMM TOYHOCTh IPOTHO3a,
paccumTaB OIIMOKY IMPOTHO3a U €0 IOBEPUTEIbHBIN HHTEPBAJ.

Pemenmne.

1. Paccuuraiite mporuo3Hoe 3HaAYEHHE X p > @3aTEM IIPOTHO3HOE 3HAYCHUE Y p-

2. Paccuntaiite omm6OKy nporuosa mno Gopmyue 10.

3. TlocTpoiiTe HOBEPUTENBHBI HMHTEPBAl IPOTHO3a, CAETAWTE BBIBOALI O
HaJIeKHOCTH MPOTHO3A.
JlabGoparopHnasi padora Ne7.

Pacuem xoagpdpuyuenma snacmuunocmu

B 3KOHOMHYECKHMX HCCIIEOBaHUSIX IUPOKOE MPUMEHEHHUE HAaXOIHWT TAaKOH IOKa3aTelb,
KaK KO3(DPUIMEHT IaCTUIHOCTH, BBIYUCIIIEMBIH 110 opMyIie:

2= f =
y

KoadduimeHT 31acTHYHOCTH MOKa3bIBAET HAa CKOJIBKO MPOIIEHTOB U3MEHUTCS PE3yJIbTaT
y Iipu u3MeHeHu! (akropa x Ha 1 % OT cBOEro HOMHHAJIBLHOTO 3HAUCHHUSL.



Jlnst muHeHON perpeccur Kod(PHUITMEHT 2IaCTUYHOCTH PaBeH:

9=b>
y

¥ 3aBUCHT OT X, IO3TOMY PacCUUTHIBAIOT CPEIHUI KOAPPHUIMEHT 3TaCTUYHOCTH:

3=/ @%=b
y

<|| =l

Cpenanii  k03(Q(PHUIMEHT HIACTUIHOCTH O nokasblBaeT, Ha CKOJBKO IIPOLIEHTOB B
CPEIHEM II0 COBOKYIHOCTM H3MEHUTCS pe3ylbTaT ) OT CBOECW CpeIHEH BEJIWYUHBI IIPU
u3MeHeHuu ¢aktopa x Ha 1 % OT CBOETO CpeHEro 3HAUEHUSI.

3agaua
PaccuntaeM kK03 PUITMEHT 2ITACTUYHOCTH U CPpEeTHUN KOI(PPHUITUEHT AITaCTUIHOCTH.

Pemenmne.

1. Paccuuraiite KO3 PULUEHT HIACTUYHOCTH U CPEIHUI KOIPDUIIUMEHT DIIACTUYHOCTH.

2. Cpenaiite BBIBOBI 00 N3MEHEHHH ) TIPY M3MEHEHUH (DAKTOPA X.
KoHTposbHBIE BOIPOCHI:

1. Uro noHuMaeTtcst moj napHoOil perpeccueit?

2. Kakoil BUI HMMeeT CHUCTEMa HOPMAaJbHBIX YpPaBHEHUH METOJa HAMMEHBIINX KBAJpaToB B
ciy4dae JIMHEHHOU perpeccuun?

3. ITo xakoii popMyiie BEIYUCISAETCS TMHEHHBIN KO3(PPUIIMESHT TapHON KOPPESIITUu?

4. Kak BBIYUCIIAETCS U YTO MOKA3bIBAET MHIECKC J€TEPMUHAIIUN?

5. Kak npoBepsieTcss 3HaYMMOCTh YPaBHEHUS PETPECCUU U OTIENBHBIX KOA(D(OUIIMEHTOB?
6. Kak ctpoutcst JOBEpUTENBHBII HHTEPBAJI IPOTHO3a B CIy4yae JIMHEHHOU perpeccun?

7. Kak BBIUMCIAIOTCA M YTO TIOKA3BIBAIOT KOA(PQPHUIMEHT 3JIACTHYHOCTH O W CpeAHUH

K02 (PUIUEHT 31acTHIHOCTH O ?

MNOCTPOEHME MOJEJU MHOKECTBEHHOM JIMHEHHOM PETPECCUU
JlabopaTopnasi paGora Nel.
Ombop ghaxmopos 0151 NOCMPOeHUs MHONCECMBEHHOU IUHEUHOU 3A8UCUMOCTIU
U OyeHKa cmeneHu KOIIUHeApHOCMU U MYIbMUKOIIUHEAPHOCMU Pe2peccopos

MHo:xkecTBeHHAasi JIMHeliHasi perpeccusi — YypaBHEHHE CBSI3U C HECKOJIBKUMH
HE3aBUCUMBIMU NIEPEMEHHBIMHU:



rae y — 3aBucuMas (oObsiCHsIeMasi, SHJIOTCHHAs) — perpeccany; Xxi, X2, , Xm — HE3aBHCHUMBIC
(oOBsICHSIONINE, YK30TCHHBIE) MEPEMEHHBIE — PErpeccopbl, £ — CIy4ailHas COCTaBIISIOINAS
MO/IEIIH.

3aBucuMocTh (1) BO MHOTMX clydasX JOBOJIBHO XOPOIIO OTPa)kaeT CIOKUBIIUECS
OKOHOMHNYCCKHEC B3aNMOCBA3H. I/ICXO,Z[Ha}I I/IH(bOpMaI_[I/IH JUIA HOCTpOGHI/I}I HaHHOﬁ 3aBUCUMOCTHU
0OBIYHO 33/1a€TCsI B BUJIE HEKOTOPOH TaOJIUIIBI.

Ne DaKkTOPBL, VI KOTOPHIX MOJY4YeHbl JaHHBIE

X1 X2 X Xm y

1 X11 X21 X; Xm p%!
1 1

2 X12 x22 X; Xm »
2 2

n X1 X2m Xj Xm Vn
m n n

Cnenyer omnpeienutbh BCE JU MEPEMEHHBbIE CIIEIYeT BKJIIOYATh B YpaBHEHUE WIIU €CTh
NEepPEMEHHbIE, KOTOpbIE CYIIECTBEHHO HE BIUSIOT HA BEJIMYUHY Y M HX HEIEeIecoo0pa3Ho
BKItouath B (1). B mepBom ciyuae p = m, BO BTopoM p< m.

Jnis  pemieHHst 3TOTO BOIPOCAa YacTO MCIONB3YyeTCs TaOiuIa, COCTABICHHAs W3
KO3 PUITMEHTOB ApHON KOPPEISAIUUA. DJIEMEHTaAMH TaKOW TaOIHIIbI SABJISIOTCS KOA(DPHUITMEHTHI
HnapHOW KOppesuu it Bcex m GpakTopoB. Tabmuma numeer BUL:

y X1 X2 Xm
y 1 r
Xy ryxz I"yxm
X1 1
rxly rxlxz rxlxm
X2 1
rxzy rxle rxzxm
Xm 1
rxmy P Pxs

B kiieTkax TabiMIbl 3aIMCaHbl APHbIC KOI(POUIMEHTBI KOPPEISALUH, HAPUMED, Ty x,

napHbId K03 PULIHEHT KOPPETSIUN MEX Ty IEPEeMEHHBIMH X2 U X;.

Koaddurmentsr rij ul ji , @ TaKxke Ty v oH F yx; COBIAJAIOT, TAaK KaK TECHOTA CBSI3U

MEXy IEPEMEHHBIMU ) U X; TaKas e, KaK MEXKy IIEPEMEHHBIMU X; U J, aHAJIOTUYHO JUIA X; U X;.

[ToaToMy TaOnMIly 3amMMCBHIBAIOT B YIPOIIEHHONW CHMMETPHYHON (opMme (TpeyroiabHas

dopma).
y X1 X2 Xm
b% 1
yx, Tyxy yx,,
X _ 1
1 rxl x2 rxl xm




X2 — _ 1
rxzx

Xm _ — — 1

[To maHHBIM TakoW TaOJIHMIIBI MOKHO NMPHUMEPHO OICHHTH, KaKue (PaKTOphI CYIIECTBEHHO
BJIUAIOT Ha NCPCMCHHYIO ), @ KAKUC — HCCYIICCTBCHHO, @ TAKKC BBIABUTL 3aBUCUMOCTL MCIKIY
dakTopamu.

Ecmu Benmmumaa koddduimeHTa MapHOW KOppelsuud MEXAy )y W X, Mana, TO
Helenecoo0pa3Ho BKIoUaTh (aktop x; B ypaBHeHnue (1). Beicokoe 3HaueHune kodddummenrta
HapHOW KOPPEISIIUN MEXKITY X; ¥ Xj, TIOKa3bIBAET UX TECHYIO KOPPETSAIMOHHYIO CBsi3b. CunTaeTcs,
YTO JIB€ TIEPEMEHHBIC X; U X; SBHO KOJUTMHEAPHBI, T.€. HAXOAATCS MEXAy cO0O0il B JIMHEHHOI

3aBHCHMOCTH, €CITH 'y, 20,7 . Ecnn (pakTOph! ABHO KOIUTHHEAPHBI, TO OHU AYOIHPYIOT APYT

Ipyra ¥ OAMH U3 HUX PEKOMEHAYEeTCS MCKIIOUNTh U3 perpeccuu. IlpenmoureHue mnpu sToMm
otnaercs He (akTopy, OoJiee TECHO CBSI3aHHOMY C pe3yJbTaToOM, a TOMY (DakTopy, KOTOPBIN MpH
JIOCTaTOYHO TECHOM CBA3M C PE3yJbTATOM HMEET HAaMMEHBIIYI0 TECHOTY CBSI3U C JIPYTHMMHU
dakTopaMu WM BRIOUPAIOT OJIMH M3 HUX B 3aBHCHUMOCTH OT UX CMBICTIa U MHEHHSI UCCIIEIOBATEIS.
Henenecoo6pa3Ho BKIt0UaTh B ypaBHEHHUE OJJHOBPEMEHHO [TOKA3aTeNH, PEICTABISIIOIINE CYMMY
HEKOTOPBIX ()aKTOPOB MJIM MX COCTABHBIX YacTeH, a TaKKe XapaKTepU3YIOIIHUE OJUH U TOT XKe
dakTop, BBIPAKEHHBII B pa3IMYHbIX EAMHULIAX W3MEpPEHUs, Hamnpumep, aOCONIOTHBIX U
OTHOCHUTEJIbHBIX.

[To BenmuuuHe mMapHBIX KOAPHUIMEHTOB KOPPEISAUN OOHApYKUBAETCS JUIIb SIBHAS
Koppensiius paxkTopoB. HamGonpiime TpyAHOCTH BO3HUKAIOT TPU MYIbMUKOIIUHEAPHOCU
dakTtopoB. [Ins OIEHKHM MYJIBTUKOJUIMHEAPHOCTH (AKTOPOB HCIIONB3YETCS Onpedenumens

Mampuyvl NAPHLIX KOIPDuyUenmos mexichaxmopHou Kopperayuu DET |R| .

XX XX
r.. 1 ..r
DET|R| — XX X2Xm
rxmxl rmeZ l

Uem O6mmke k 0 onpenenuTenb MaTPHUIbl MEX(PAKTOPHON KOPPEISALNHA, TEM CHUIIbHEE
MYJIbTUKOJIIMHEAPHOCTH (DAKTOPOB U HEHAJIE)KHEE Pe3yIbTaThl MHOXKECTBEHHOMU perpeccuu. 1
Ha000pOT, yeM Oimke K 1 onpenenuTens MaTpUIIbl MeK()AKTOPHONU KOPPEISILIMU, TEM MEHbIIIE
MYJIbTUKOJITMHEAPHOCTH (PAKTOPOB.

3agaua

TpeGyercss MOCTPOUTH CTATUCTUYECKYIO 3aBUCHMOCTH CTOMMOCTH KBapTHphI OT Tpex
(dakTOpoB B BHJE MHOXKECTBEHHOW perpeccuu (Tadm. 1). s mocTpoeHus MOJENH, B MEPBYIO
odepenb, HEOOXOAMMO TPOBECTH OTOOp (AKTOPOB M OICHUTH CTEMEHb KOJUTMHEAPHOCTH
perpeccopos.

Pemenue.

1. Paccunraiite ko3¢ ¢unmentsl napHoi Koppemsauuu. IlpoBepbTe NPAaBUIBLHOCTD
pacdeToB ¢ nmomotbio cratuctudeckoi dyakuuun KOPPEJI anekTponHo# Tabmuibt
Microsoft Excel.

2. Ilo momy4YeHHBIM 3HAYCHHUSAM TAPHBIX KOA(DQPHUIIMEHTOB KOPPEISAUA OTOCPUTE
HanOoJsee cynecTBeHHbIe (hakTopsl st ypaBHeHus (1).

3. TlpoBepbTe (akTOpHI HA KOJUIMHEAPHOCTh U MYJIbTHKOJIJIMHEAPHOCTD.



4. CpenanTe BEIBOEIL.

Ta6muma 1.
VcxonHble JaHHBIE 3a0a4U
paccTtosHue
CTOMMOCTb o6 as Xunas
2 A0 MeTpo,
Ne nam. KBapTvpbl, [nnowagb, M| nowanb,
2 MUHYT
TbIC. Aon., y X1 M X 9
NeLwKkoM’ 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

JlabopaTopHasi paGora Ne2.
Oyenka napamempos ypasHeHuss MHOICECMEEHHOU pecpeccuul

JIns1 OLIeHKH TTapaMeTpOB YpaBHEHUSI MHOKECTBEHHOM JIMHEMHON perpeccuy MPUMEHSIIOT
MeToa HauMeHbuX kBagparos (MHK).

Jns nuHENHBIX ypaBHEHUN M HEJNMHEHHBIX YPaBHEHUW, NMPUBOJMMBIX K JIMHEHHBIM,
CTPOUTCS CIENYIOIIAs CUCTEMA HOPMAJIBHBIX YPaBHEHUH, PEIIEHUE KOTOPOU IIO3BOJISAET ITOJIYYHUTh
OLICHKH [TapaMETPOB PErPECCUH, B YACTHOCTHU 11 ypaBHeHus (1):

Zyznbo +b12x1 -I-szxz +...+mexp,
Zyxl =b02x1 +blzx12 +bzzx1x2 +...+bm2xmx1, o
Zyxm :bOme +b12x1xp +b22x2xm +...+bm2x,%,.




OHUM W3 METOJIOB JJISL €€ PEIICHUS SBIISICTCS METO]] OTIPEICTUTEIICH:

Ab, Ab, Ab,,
bO = A 5 b= A ; bm = A >
o Yx Yn WY,
IDITID IR Yo
A 1 1 241 m”1
roe |... — ONpPECACIUTEIb CUCTCMBI,
2
S, Y nw, Y nx, . S
Ab() , Abl yeues Abm — YacCTHBIE OIPEHCIIUTENN; KOTOPBIE IOIYYAOTCSI IYTEM 3aMEHBI

COOTBGTCTByIOH_IeI‘O CTOJI6I_[a ManI/ILIBI OHpe,Z[GHI/ITeHH CUCTCMbI TaHHBIMHU HCBOI>'I qaCTHu CUCTCMBI.
3agaua

1. PaccuutaiiTe napameTpsl ypaBHEHUS MHO>KECTBEHHOM PErpeccuy ¢ MOMOIIBI0 METOA
onpeaenuTeneil. s BBIUMUCICHUS ONPENETUTENEH HCIOIb3YUTE CTATUCTHYECKYIO
¢ynkuuto MOITPE]L. IlpoBepbTe MOJy4YeHHBIE PE3yabTAaThl C MOMOUIbIO (YHKIHUU
JIMHENH.

2. 3anuimTe MOJIyY€HHOE YPAaBHEHHE MHOKECTBEHHOM pPErpeCcCcHH.

JlabGoparopHnasi padora Ne3.
Ilocmpoenue ypagrenus MHONCECMBEHHOU pecpeccuul 8 CMAHOapMu308auHoU ghopme

Ecmu  xoadduimeHTsl MHOXECTBEHHOW pErpecCMu paccMaTpuBaTh B KadyecTBE
nokasaresnei BIUAHUA (PAKTOPOB, TO CIEAyeT MMETh B BHIY, YTO KO3(PQPUIMEHTH perpeccuu
MCKOY CO60ﬁ npsaMO HC CpaBHUMBI. WX uncneHHBIe 3HAUYCHUS 3aBUCIT OT BBI6paHHI>IX CANHUIL
U3MepeHus Kaxaoro ¢pakropa. UtoOb1 KOd()PUITMEHTHI perpeccruy CTaJli CPAaBHUMBI, UX TIPUBOJISAT
K CTaHJapTU3HPOBaHHOMY MaciTaly. J[s 3Toro Bce mepeMeHHbIe BBIpaXKaloT B Oe3pa3MepHbIX,
TaK Ha3bIBAEMbIX CTAHJAPTU3MPOBAHHBIX EAMHUIIAX H3MEPEHHUS NpPHU IOMOIIU CJIEAYIOIINX
COOTHOILIECHUI:

_ -, ¢ = (x; _x_i)’

y i
O-y O-xi

t

rae Oy, Oy, — COOTBETCTBEHHO CPEJHUE KBAIPATUIHBIE OTKIOHEHHUSL.

CBoOoaHbIif WiIeH bp B CTaHAAPTU30BAHHOM YPAaBHCHMH MHOXECTBEHHOW pErpecCHH
OTCYTCTBYET, T.€. ypaBHeHuE (1) MOKHO 3amucaTh B BUJE:

t, = ﬂltxl +,thx2 +...+,Bmtxm +& . (2

Bce mepemeHHbIE ypaBHEHUS BBIPOKEHBI B CPABHUMBIX EIWHUIAX HW3MEPCHUSL.
Koaddunmentsr BisBosees B Ha3bIBAIOTCS KoddurmeHTaMu perpeccun B
CTaHJapTH30BaHHOM MaciuTtabe. J{1s ux onmpeneneHuss MOKHO MeperTu ot Ko3pPUIHeHToB b; K

,Bj (J=1,m) qu 00paTHO OCYILECTBIISIETCS 10 opMmyIie:



Koaddumuentsr perpeccun (2) moka3bBalOT BIUSHUS U3MEHECHUS KaXIOW TEPEMEHHOU
Ha u3MeHeHue (akropa y. Bee KoapdUIMEHTHI BEIpaXKEHbI B CPABHUMBIX €MHHULIAX U3MEPEHHUSL.

Yem Oombiie | p j |, TeM cunbHee BIMAET COOTBETCTBYIOMIMH (DaKTOPHBIA MOKa3aTeiab Ha

pe3yJIbTaTUBHBIM.

Takum oOpa3oMm, cCpaBHUBas MeEXJIy CcoOOH cTaHIapTH30BaHHBIE KOA(D(PHUITUEHTHI
perpeccuu MOKHO PaHKHMPOBATh (PAKTOPHI MO CHJIE WX BO3ACUCTBUS Ha pe3yibrar. B sTom
OCHOBHOE JIOCTOMHCTBO CTaHIAPTHU30BAaHHBIX KO3(PPHUIMEHTOB perpeccud B OTIHYHE OT
KO3 PHUIUEHTOB «YHCTOI» perpeccu, KOTOpble HECPaBHUMBI MEX1y cO00ii.

Ha npaxTike 4acTo HCIONB3YIOT YpaBHEHHE PETPECCUH B CTAaHIAPTU30BAaHHOM MacIITade
B BUJIE!

Kak Oputo moOKazaHo BblIIe, paHXXKUpOBaHHE (AKTOPOB, YYACTBYIOIIUX  BO
MHOXXECTBEHHOW JHHEWHOW PEerpeccHy, MOXKET OBITh NMPOBEICHO Yepe3 CTaHIapTHU30BaHHBIC
kod(durmentsl perpeccuu (S-kodDPUIMEHTHI). DTa XK€ IeJb MOXET OBITh JOCTUTHYTa C
MOMOIIIBI0 YaCTHBIX KOX(PQHUIMEHTOB KOpPpENsIUH — IS JHMHEHHBIX cBszed. Kpome Toro,
YacTHBIE IOKa3aTelu KOPPENsLUU IIUPOKO HCHOJIB3YIOTCS NMPHU pEHIeHHH MpoOsieMbl oTOOpa
(axTOpoB: 11e51ecO00Pa3HOCTh BKIIOUEHHSI TOTO WIJIM MHOTO (akTopa B MOENb JTOKa3bIBAETCS
BEJIMYMHOM MOKA3aTENsl YACTHON KOPPETSALIMH.

Yactable k03P GUIIUEHTHI (MM UHACKCHI) KOPPEISAIUN XapaKTEPU3YIOT TECHOTY CBS3H
MEXIY Ppe3yJlbTaTOM M COOTBETCTBYIOIIMM (AKTOPOM MpPH YCTPAHEHUU BIUSHUS JIPYTUX
(GakTOpOB, BKIIOUCHHBIX B ypaBHEHHE perpeccuu. [lokasaTenw 4YacTHOW KOPPEISIIHA
MPEJICTABISIIOT CO00 OTHOIICHHE COKPAIICHUS OCTATOYHOW IUCIEPCHUU, MPOU3OIICAINIETO B
pe3yabTare JONOJHUTEIBHOTO BKIIFOUEHHS B aHAIM3 HOBOTO (DakTOpa, K OCTATOYHOM JUCIIEPCHH,
MMEBIIIEH MECTO JI0 BBEJICHHSI B MOJIEIIb HOBOTO (akTopa.

Koaddurment vacTHON KOppEIAHH, U3MEPSIONNN BIUSHAE HA V (DaKTOpa X; IPH
HEH3MEHHOM YPOBHE JPYTuX (pakTopoB, MOKHO ONPENEIUTH 1O hopMyIie:

I_R)%xl XX
X Xy
Vo o« = 1_ N
VX EX| X X X Xy I—RZ
VXX 00X X g Xy
R2
rae  tyxp.x;..x, — MHOXKECTBEHHBIH KOIQ(MHMIMEHT NETEPMUHALMM BCErO KOMILIEKCA

2

(bakTOpOB C Pe3yNbTaTOM; Ryxlxz...x JRE: — MOKa3aTellb AeTepMHUHAINK, HO 0e3 BBEICHUS

j+1 ...xm

B MOJieJIb (hakTopa X;.

Cpennarie k03(h(UIMUEHTHI AIACTUYHOCTH JJIsl JIMHEWHOW MHOXECTBEHHOH perpeccuu
pacCYUTHIBAIOTCSA 110 hopMyIIe:



- X i
ayxj zb]T]
y

U TIOKa3bIBAIOT, HA CKOJIBKO MPOLIEHTOB B CPEHEM IO COBOKYITHOCTH U3MEHHTCS PE3YyibTaT y OT
CBOEH BEJIMYMHBI NPU M3MeHeHHH (akTopa x Ha 1 % OT cBOero 3HaueHHsl NPU HEU3MEHHBIX
3HAYCHUAX JIPYTUX (PAKTOPOB.

3agaua

1. Paccumraiite  cTaHmapTU3OBaHHbE  KOI()(UIMEHTH  pErpeccud.  3alHIIUTe
MOJIYYCHHOE YpaBHEHHE B CTaHIAPTU30BAaHHOM MaciiTabe Buaa (2).
2. TlpopamxupyidTe cTaHAApTU30BaHHBIE KOI(P(UIMEHTHl pPErpeccud IO Cujle UuX
BO3JECHCTBUS HA PE3YJIbTaT.
3. PaccunTaiite cpennue K03 GUIMEHTHI 371aCTUYHOCTH.
JlabGoparopHnasi padora Ne4.

Cocmasnenue uacmmuvix ypasHenuii pecpeccuu

Ha ocHoOBe MHEHHOTO ypaBHEHUs MHOXECTBEHHON perpeccu (1) MOoryT ObITh HaliIeHBI
YacTHBIE ypaBHEHHUS PETpPecCUd, T.€. YPaBHEHUSI PErpeccuy, KOTOpble CBS3BIBAIOT
PE3YNbTaTUBHBIN MPHU3HAK C COOTBETCTBYIOMIMMH (DAaKTOpaMH X; TPU 3aKPEIUICHHH APYTUX,
YUNTHIBAEMBIX BO MHOXXECTBEHHOH perpeccuu, (GakTopoB Ha CpeAHEM YpoBHe. YacTHbie
YpaBHEHUS PETPECCUU UMEIOT CIICYIOUIUN BU/I:

yxl’xz’x3’m"xm =b0 +b1.xl +b2.x2 +b3X3 +...+bm.Xm —|—(C,';

Vot 6y Xyt = by +byx1 +byxy +b3x3+...4+ b, X + &;

Ve xixgx, =00 TOIX1I+bOy X2 44Dy X1+ 4 DX, + €

ITpu moacTaHOBKE B 3TH ypaBHEHUs CPEIHUX 3HAYEHUH COOTBETCTBYIOIIUX (aKTOPOB OHU
IIPUHUMAIOT BUJI IIAPHBIX YPABHEHUN JTUHEHHOMN PErpeccui, T. €. UMEEM:

=B, + b, x;;

N
yxl 3 X0 5X3 5oy X

rIe

B =by+b,x2+b3x3+...+b, Xm;



B oranume oT mapHO#l perpeccuy, 4acTHbIE YPAaBHEHUS PErpeccud XapaKTEepH3YIOT
M30JJUPOBAaHHOE BIIMSHHE (aKTopa Ha pe3yabTar, MO0 apyrue (akTopbl 3aKperieHbl Ha
HEM3MEHHOM ypoBHE. O¢QeKThl BIUSHHS JIpyrux (aKTOPOB TMPHCOCIUHEHBI B HHUX K
CBOOOTHOMY WICHY YpaBHEHHUSI MHOXKECTBEHHOW perpeccuu. ITO MO3BOJISIET HA OCHOBE YAaCTHBIX
YpaBHEHUI PErPECCUU ONPEAEIATh YACTHbIEe KO3 (PUUMEHTHI 3JIACTUYHOCTH:

5 =b A ,

el P xx X. .. X X
yxja IR ERIIE R M E RS ERLR R

rae b — ko3pPuImeHTs perpeccun uisi pakTopa X; B YpaBHEHHMH MHOXXECTBEHHOM PEerpeccuu;

Y x; 2 xl > x2 peres X Jj-1° X JHloeeeo xm — 3HaU€HHE Pe3yIbTaTUBHOTO (HaKTOpa, MOIy4EHHOE U3

YaCTHOT'O ypaBHEHUS PETrPEeCCUU NPU JaHHOM 3Ha4eHHH (pakTopa X;.
3agaua

1. CocraBbTe YaCTHbBIE YpaBHEHUS PETPECCUU.
2. Ompenenute 4YacTHbIe KOI(POHUIIMEHTH AIACTHYHOCTH U TMPOPAHKUPYHTE
(akTOpHI IO CHUJIE UX BO3IEHCTBHS HA pe3yJbTar.
JlabGoparopHnasi padora NeS.

OM@HKCI HaoedcHocmu pe3yibmamoes MHOMCECMBEHHOLL pezpeccuu u Koppeaayuu

[TpakTHyeckasi 3HAUMMOCTb YpPaBHEHHUS MHOKECTBEHHOM pErpeccuy OIICHUBAETCS C
MIOMOIIIBIO TIOKa3aTeNisi MHOXKECTBEHHOM KOppeNsilMM W ero KBaapata — Kod(pduiueHra
JNeTepMUHAIUY.

[lokazarenb ~ MHOXXECTBEHHOH  KOppesIIMM  XapaKTepU3yeT  TECHOTY  CBA3HU
paccMaTpuBaeMoro Habopa (hakTopoB C HCCIEIyeMbIM IMPU3HAKOM, WIH, MHA4Ye, OLICHUBAET
TECHOTY COBMECTHOT'O BJIUSHUS (PaKTOPOB Ha pe3yJbTar.

He3zaBucumo ot ¢opmbl CBSI3M NOKa3aTelb MHOXKECTBEHHOM KOPPENSLUU MOXKET OBbITh
HaiJIeH KaK MHJEKC MHOXECTBEHHON KOPPEISALIHUHN:

2
rne Oy — obmas aucnepcus pe3yibTaTUBHOIO NpH3Haka, O,em — OCTATOYHAS TUCIIEPCHUS

2 — Z (y o J;xl 3 X 5eees Xy )2

JUIS ypaBHEHHUS ); = f(xl s Xpgeeny xm) , Oiiio

n



[Ipu nuHEHHOW 3aBUCUMOCTH TPU3HAKOB (OopMysa HMHACKCA KOPPEISAIHA MOXKET OBITh
TaK)Xe MPEJCTaBICHA CICAYIOIIUM BhIpaXKCHUEM:

m
Ryxlaxza---axm - Zﬂxjryxj’
J=1

rae ﬂx ; — CTaHJIapTH30BaHHbIE KO3()QUIMEHTHI PErPECCUH, Fyx ; — TIapHbIe KO3()PUIMEHTHI

KOPPEISIUH pe3yIbTaTa ¢ KaXIbIM (pakTopoMm.

@opMysia UHIEKCa MHOKECTBEHHOW KOPPEALMU Ul JIMHEHHOM PErpeccuu Iojydusa
Ha3BaHUE JMHEHHOr0 KOI(PPuiueHTa MHOKECTBEHHOH KOPPeIsiiUU, WU, YTO TO K€ CaMoe,
COBOKYIHOI'0 KO3 (PpuuuenTa Koppeasiium.

NHnexkc MHOXKECTBEHHOM KOoppensaiuu nu3mensiercs ot 0 1o 1. Yem Onmxke ero 3Ha4eHHE K
1, TeM TecHee CBs3b PE3yJIbTATHBHOIO IMPHU3HAKA CO BCEM HAOOPOM HCCIEAYeMBIX (HhaKTOPOB.
Bennuuna mHEKCa MHOKECTBEHHON KOPPETSAIUU OOJIbIIE MIM PaBHA MaKCUMaJIbHOTO MapHOTO
WHJIEKCA KOPPEIISIIIUU:

R >R = 1,m.

VX Xp...X,, = T yx;(max) J

ITpyu npaBWIBHOM BKJIIOYEHUH (DAaKTOPOB B PErPECCHOHHBIM aHAIN3 BEJIMYMHA MHJAEKCA
MHOXECTBEHHOU KOPpEJALUHU Oy/AET CYIIECTBEHHO OTJINYATHCS OT MUHJCKCA KOPPEISIIUU MTAapHOM
3aBHCHMOCTH.

Koadpdunment (MHIEKC) MHOKECTBEHHOM J€TEpMUHAIIMM PACCUMTHIBACTCS KaK KBaJpaT
MH/IEKCa MHOXKECTBEHHON KOPPEIISALMHU:

2
VXXX,

CkoppekTupoBaHHbIH KO (uIMEeHT (MHAEKC) MHOXECTBEHHOH  JeTepMUHAIIUN
COJICP’KUT MOIMPABKY Ha YUCIIO CTETIEHEeN CBOOOABI M pacCUUTHIBAETCS 10 hopMyIie:

5 n—1
R*=1-(1-R*) ——
n—-m-1-
TJI€ 7 — YMCII0 HAOIOICHU;, M — YUCIIO (haKTOPOB.

3HAYUMOCTh YPAaBHEHHS MHOKECTBEHHOM PErpecCHH B LIEJIOM OLCHMBACTCA C MOMOULIBIO
F-xpurepusa duiepa:

R’ n-m-1

1-R2 m

ngakm. =

Finasn onipenensiercs nipu 3aaanaoMm o (0,05; 0,01) u crenensx cBodonbt kI =m, k2 =n—m
— 1, (m — 4gucmo mapaMeTpoB MpH (HaKTOPHBIX MEPEMEHHBIX B YPaBHEHHH MHOKECTBCHHOM
perpeccun).



YacTHbIl F-KpUTEpHUI OLIEHUMBAET CTATUCTUYECKYIO 3HAYMMOCTH MPUCYTCTBUS KaXKIIOTO
u3 (akTopoB B ypaBHEHHH. B oOmiem Buze, s (pakTOpoB YacTHBIA F-KpUTEpUil ONperenuTcs
KaK:

2 2
Ryxl,...,xj X _Ryx

X j ,...,x.j_l ,x.]'_'_l ,...,xm n—m-— 1

F,

vacmx; 1—R2 1

VX pees X 52

Finas: nost vactHOTO F-KpUTEpHs onpenensercs Ipy 3alaHHOM O M CTETNIEHSAX ¢BOOObI k1 = 1, k2
=n—-m-1.

Onenka 3HaYUMOCTH KOI(PPUIIMEHTOB YHMCTON PErpeccud ¢ MOMOIIbIO (-KPUTEPHS
Crtbl0JI€HTa CBOAUTCS K BBIYMCICHUIO 3HAUCHUS:

J
paom, = ——= [Fy
¢axm. m

TZe mp; —CPEIHssl KBagpaTHUHAs OIIMOKa Kod(pduImeHTa perpeccuu bj, OHA MOXET OBITH
oIpezieTieHa 1o cieyomei Gpopmye:

2
Gy \/1 Ryxlx2 Xy 1
’ . 1= R? \/ n-m-—1,
Ox ! X X)Xy
2
VX1X5...X,, — MHOXXECTBEHHBII KOAX(P(ULIMEHT JEeTepMUHAIIUN BCETO KOMILIEKca m (PakTopoB

2
C pe3ynbTaToM; Rx X)X, — KOOOQUIMEHT JeTEPMUHALMU JUIS 3aBUCHUMOCTH (aKTopa X; CO

BCEMU JIPYTUMHU (aKTOPAMH YPABHEHUS MHOKECTBEHHOM PErpecCHH.
tma6s OTIPENICTISICTCS TIPU 3aJJAHHOM 0. M CTETICHH CBOOOABI kK =n —m - 1.

3agaua

1. Paccuwmraiite nmuHelHOr0 K0>(p(ULIUEHTa MHOKECTBEHHON KOPPEISALUHM M CIeIaiTe
BBIBOJ] O TECHOTE CBSI3M PE3yJIbTATUBHOTO MPU3HAKA CO BCEM HAOOPOM HCCIIETyeMbIX
(hakTOpOB.

2. PaccumTaiite K0>()PUIMEHT MHOKECTBEHHON JETEPMUHAIMU M CIENANTE BBIBOJ 00
OLICHKE KaueCTBa IOCTPOCHHOW MOJEIIH.

3. Paccunraiite Fpuon ¥ CPABHUTE TOJYYEHHOE 3HAYEHUE CO 3HAUEHUEM, PACCUNTAHHBIM
¢ momompio ¢yskiuu JIMHEMH. Onpememute Frags NpH  3aJaHHOM YPOBHE
3Haunmoctu oo = 0,05. CpaBHUTE MONY4YEHHBIE 3HAYCHUS Faon U Fpaxm, coEHANTE
BBIBOJI O CYIIECTBEHHOCTH CBSI3H.

4. Onpenenure fpam U tagn IPU 3aTaHHOM ypoBHe 3HaummoctH o = 0,05 CpaBhuTe
IIOJIyUEHHBbIE 3HAUYEHHUA M CHAENaiiTe BBIBOJ O CTaTUCTUYECKOM 3HAYMMOCTHU
apaMeTPOB PErPECCHH.

KoHTpoJsibHbIE BONIPOCHI:



1. Uto noHuMaeTcs o JIMHEHHON MHOYKECTBEHHOM perpeccuei?

2. Kakue 3aaum penaroTcsi Ipy NOCTPOEHNUN ypaBHEHUS perpeccun’?

3. Kakue TpeOoBaHMs NPEIbABIAIOTCS K PaKkTOpaM, BKIIOYAEMBIM B YPaBHEHHUE perpeccuu?
4. Yto moHMMAETCs O] KOJUIMHEAPHOCTHIO U MYJIbTUKOJUTMHEAPHOCTHIO (haKTOpOB?

5. Kak npoBepsieTcs HaIM4ue KOUTMHEAPHOCTH U MYJIbTHUKOJUTMHEAPHOCTH ?

6. Kakoil BHJ uMMeeT cucTeMa HOPMaJIbHBIX YpPAaBHEHHMII METOJa HAMMEHBIIMX KBAaJApPaTOB B
cilyvae JIMHeHOM perpeccun?

7. o kakoit popmyre BBIYUCISAETCS MHACKC MHOKECTBEHHON KOppesiu?

8. Kak BBIYMCISAIOTCA WHIEKC MHOXECTBEHHOW JETEPMHUHALIMU U CKOPPEKTUPOBAHHBIN MHACKC
MHO>KECTBEHHOU JIeTepMUHALINH?

9. Uto o3HauaeT HU3KOE 3HaYCHHE KO3 (ppuineHTa (MHIeKCa) MHOKECTBEHHOW KOppesumn?
10. Kak npoBepsieTcsi 3HaUMMOCTh YPaBHEHUS PETPECCUU U OTAEIBHBIX KO3 PuineHToB?

11. Kak cTposTcst 4aCTHbIE ypaBHEHHS perpeccuu’?

12. Kak BBIYHUCIIAIOTCS CPETHUE YACTHBIE KO3 UIIMESHTHI DIIACTUUHOCTH?

13. Yto Takoe cTaHIapTU3UPOBAHHBIE IEPEMEHHbIE?

14. Kakoii Bu uMeeT ypaBHEHHUE JIMHEHHON perpeccuu B CTaHIapTU3UPOBaHHOM MaciTade?
15. Yto noHnmaeTcs 1ol FTOMOCKEAACTUYHOCTHIO?

16. Kak nmpoBepsieTcsi runores3a 0 TOMOCKEAACTUYHOCTH PsAJla OCTaTKOB?

IOCTPOEHUE PETPECCHOHHBIX MOJIEJIEM C ®PUKTUBHBIMUA
IMEPEMEHHBIMHA

B perpeccHOHHBIX MOJENIAX B KauecTBE OOBSICHSIONIMX MEPEMEHHBIX YaCTO MPUXOIUTCS
HUCIIOJIB30BaTh HE TOJBKO KOJIMYCCTBCHHBIC (OHPCHGHHGMBIC I-II/IC.J'IGHHO), HO U KAaYE€CTBCHHBIC
nepeMmeHHble. Hampumep, copoc Ha Kakoe-nubOO 0yaro MOXET —OMpeAessIThCs  Kak
KOJIMYECTBEHHBIMU TIEpeMEHHBIMH (IIeHa JaHHOTO Ojara), Tak M Ka4eCTBEHHBIMH (BKYCBHI
notpeduteneit). KauecTBeHHbIE TIOKA3aTEIM B YUCICHHOM BH/IC MTPEACTABUTh HElb3s. Bo3HuKaeT
HpO6HeMa OTpaXXCHUA B MOJACIIN BIIUAHUSA TAKUX ICPCMCHHBIX HAa UCCIICAYCMYIO BCJINYNHY.

OOBIYHO B MOJIENSAX BJIMSHHE Ka4eCTBEHHOTO (haKTopa BBIPAXAeTCs B BUJC (DUKTUBHOM
(MCKYCCTBEHHOM) TEPEeMEHHOW, KOTOpas OTpakaeT JBa MNPOTHBOIOJOXKHBIX COCTOSIHUS
Ka4yecTBeHHOTro (akTopa. B 3ToM ciydae (UKTHBHAS TMEpPEeMEHHAsh MOXET BBIPAXKATHCS B
JBOMYHOM (opme:

D 0, paxTop HE IEeHUCTBYET;

1, bakTop neicTByer.
[lepemennas D Ha3wiBaeTCs ¢hukmusHo (UCKYCCMBEHHOU, O0BOUYHOU) NepeMeHHOU
(unouxamopom).
PerpeccnonHbIe MOJIENH, COIEPIKAIINE JTUIITb KAYeCTBEHHBIE O0BSCHSIOIINE TIEPEMEHHBIE,
HA3BIBAIOTCS MoOdensamu oucnepcuonnoeo ananuza (ANOVA-Monensimn).
Hampumep, mycts Y — HavanbHast 3apaboTHas 1jiaTa.



Do 0, ecy IpeTeHACHT HE UMEET BBICIIIEro 00pa3oBaHus;

1, ecnu IpeTeHIEHT UMEET BhICIIEE 00pa30BaHUE.

Torma 3aBUCUMOCTh MOKHO BBIPA3UTh MOJIECJIbIO TTAPHON PErPECCUU:
Y=B,+D+¢

O4eBHUIHO,

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

Koapguuuent By ompenenser cpemHIo HauyadbHyl0 3apaGOTHYIO IUIaTy IIpH
OTCYTCTBUM BbICIIEro oOpa3oBanus. KosdduuumeHnt ) yka3plBaeT, Ha KaKyl0 BEIHYUHY

OTJIMYArOTCA CPpCAHUC HAYAJIbHBIC SapaGOTHBIC IJIaThI ITPU HAJIMYUHW U IPpU OTCYTCTBHUH BBICHICTO
oOpazoBaHHsl y TpeTeHACHTA. [IpoBepsis CTaTHYECKYH 3HAYUMOCTh KOd(pduimMeHta ) ¢

MOMOIIBIO  /-CTAaTUCTUKH, JUOO 3HAYMMOCTh KOdh(dHIMeHTa AeTepMUHAIINHI R2 1507051
F-cTaTCTHKU, MOXHO OIpPENeINTh, BIMUSCT WM HET HAIW4YUe BBICIIETO OOpa3oBaHUS Ha
HavYaJIbHYIO 3apaboOTHYIO TIIaTy.

Mopnenu, B KOTOPBIX OOBSCHSAIOIINE MEPEMEHHBIE HOCST KaK KOJWYECTBEHHBIH, TaK U
KayeCTBEHHBIH XapaxTep, Ha3bIBAIOTCS Mooensamu KOBAPUAYUOHHO2O ananusa
(ANCOVA-monensamn).

CyllecTByeT HECKOJIBKO PAa3HOBUHOCTEN MOJIeNIel KOBAPUALIMOHHOTO aHaJIn3a.

1. Mopean KOBApMAIMOHHOIO AHAJIM3a MNPH HAJIHYHM Y
(GuKTHBHOI IEpeMeHHOH IBYX AJbTEPHATHB.

PaccmoTpuM NpOCTEMIIYI0 MOJEIb ¢ OJHOM KOJIMYECTBEHHOM M OJHOM KadyeCTBEHHOM

MepEeMEHHBIMH, UMEIOIIYIO J1Ba ATbTEPHATHBHBIX COCTOSHHUS:

Y=0,+Bx+)D+¢.

[Tycts, Hanipumep, ¥ — 3apaboTHas TU1aTa COTPYAHUKA (PUPMBI, X — CTaXK COTPYAHUKA, D —
II0JI COTPYJHUKA, T.€.

O, CCJIM COTPYAHUK-KCHIIIHA,

1, eciiv COTpYHUK-MY>KUHMHA.

Torma oxugaemMoe 3HaUCHUE 3apa0OTHOM TUTATHI COTPYIHUKOB IMPH X T'OJaX TPYIOBOTO
cTaxka OyJeT:

MY |x,D=0)=p,+ px;
MY |x,D=1)= B+ fix+y=(By+7)+ pix

3apa0oTHas m1aTa B JaHHOM CJIy4ae SIBJIIETCS IMHEHHON QyHKIMeH oT cTaxka paboThl.

IIpu  cocraBnennn Moxene ¢  (QUKTHUBHBIMH  IIEPEMEHHBIMH  HEOOXOAMMO
PYKOBOJICTBOBATBHCS CIEAYIOIIUM HPAGUIOM MOOEIUPOSAHUs: €CIIA KauyeCTBEHHAs IepeMeHHas
UMEET k aJbTePHATUBHBIX 3HAYCHUH, TO MPH MOJCTUPOBAHUU UcTIONb3yeTcs (k — 1) GUKTUBHBIX
IepeMEeHHbIX. TakuM o00pa3oM, €ciaM IepeMEHHas HMMEeT [Ba aJbTEPHATUBHBIX 3HAUYCHMS
(HampuMep, T0J), TO B MOJIETIb MOXKHO BBECTH TOJIBKO OJTHY (PMKTHUBHYIO TIEPEMEHHYIO.

Ecnu He cnenoBaTh JaHHOMY MIPaBUITY, TO MPU MOJISTMPOBAHUH UCCIIEIOBATEINb MOMA1aeT
B CUTYAIIHIO COBEPIICHHON MYJIbTUKOJTMHEAPHOCTH WIIH TaK HA3bIBAEMYIO JI08VUIKY (PUKMUBHOU
nepemeHHOU.



3HayeHWE KaueCTBEHHOW MEPEMEHHOM, sl KOToporo npuHuMaercs D = 0, Ha3bIBaeTCs
0azo6bimM WU cpasHumenvbHulM. BbIOOp 0a30BOTO 3HAYCHHS OOBIYHO JUKTYETCS IIENSIMU
UCCIIC/IOBAHHMSI, HO MOKET OBITh U MTPOU3BOJIBHBIM.

Koaddunuent 7 B Monenu wHOTIA HA3BIBACTCS Jughghepenyuanvuvim Kod3phuyuenmom
€80000H020 YlleHd, TaK KaK OH MOKa3bIBAaCT, HA KaKyl0 BEIMYMHY OTJIMYACTCS CBOOOJIHBIN 4JIeH
MOJIEITY TTPH 3HAYEeHUH GUKTUBHON ITEPEMEHHOMN, PABHOM €IMHUIIE, OT CBOOOTHOTO YWICHA MOJICIH
npu 6a30BOM 3HaYCHUU (PUKTUBHON MEPEMEHHOM.

2. Mojenn KOBAPHAIMOHHOIO AaHAJAM3a MNPHM HAJIUYMH Yy
Ka4eCTBEHHbIX NepeMeHHbIX 0oJiee IBYX AJIbTEPHATHUB.

PaccmoTpuMm Mozenb ¢ JByMS OOBSCHSIOUIMMH IE€PEMEHHBIMHU, OJHA U3 KOTOPBIX
KOJIMYECTBEHHAsl, a Jpyras — KauecTBeHHas. [Ipuuem kadecTBEHHas NEpeMEHHash UMEET TpHU
anbTepHaTUBBL. Hampumep, pacxobl Ha coaepkaHue pedGeHKa MOTYT ObITh CBS3aHbI C JJOXOJ1aMU
JIOMOXO35IICTBa W BO3pacTOM peOEHKa: MOIIKOJbHBIN, MIIaIIIMA HIKOJIBHBIA M CTapLINi
mKoJbHBIM. Tak Kak KauecTBEHHas MEpPEeMEHHAas HWMeEEeT TPHU aIbTEPHATHUBBI, TO MO OOIIEMY
MPaBUIIy MOJECIUPOBAHMS HEOOXOAMMO HUCIOIB30BaTh ABE (UKTUBHBIC MepeMeHHbICe. Takum
00pazoM, MOJICIIb MOXET OBITH MPECTaBICHA B BU/IE:

Y=py+pix+nD +y,D; +¢,
rae Y — pacxofsl, x — 10XObl TOMOXO3SICTB.

D 0, eciy JOIIKOJIbHUK;
=
1, B MpOTHBOIIONIOKHOM CITy4ae.

0, ecau JOMIKOJILHUK WA MIIQAIIMHI IIKOJbHUK;
2 1, B IpOTHBOIONIOXKHOM CITy4ae.
O6pa3yroTCs CIeNYIOIHE 3aBUCUMOCTH:

1. Cpennuii pacxoj Ha JOIIKOJIbHUKA!

M(Y | D, =0, D, =0)= S + pyx. (1
2. Cpennuii pacxoj Ha MJIAIIEro MKOJbHUKA:

MY | Dy =1,D, =0)=(py + 1)+ pix. (2)
3. Cpegnuii pacxoj Ha CTapIIero NKOJbHUKA:

M |Dy =1, D, =1)=(fy+71+7,)+fix 3)

3mecy Y1, Y2 — muddepeHIHATbHbIE CBOOOIHBIE UYICHBL. ba30BBIM 3HAYECHUEM
Ka4eCTBEHHOW TIEPEMEHHOW SIBJSIETCS 3HAUCHHE <«IOUIKOJBHUK». llocie BBIYMCICHHS
kodduimenToB ypaBHeHUi perpeccuu (1) — (3) ompenensieTcss cTaTUCTUYECKAash 3HAYUMOCTD
KO2(PHUITMEHTOB Y1H Y2 HA OCHOBE OOBIYHOM /-CTATUCTUKH.

Ecnu koadduiimeHTs! Y1 U Y2 OKa3bIBAIOTCS CTATUCTUYECKH HE3HAUYMMBIMH, TO MOYXHO
cieNaTh BBIBOJ], YTO BO3pPACT peOeHKa HEe OKa3bIBAa€T BIMSIHUS HAa PACXO/bI 10 €r0 COJAEPKaHUIO.

3. Perpeccusi ¢ 01HOH KOJIMYECTBEHHON U IBYMSl Ka4eCTBEHHbIMU
nepeMeHHbIMH.



TexHuka (UKTUBHBIX HEPEMEHHBIX MOXET OBbITh PacHpOCTpaHEHAa Ha IMPOU3BOJILHOE
YHCIO KayeCTBEHHBIX (haKTOpoB. PaccMOTpuM cUTyaluio ¢ JABYMS KadyeCTBCHHBIMH
NIEPEMEHHBIMH.

[Tycte Y —3apaboTHas 1uiata COTPYAHUKOB (UPMBI, X — CTaXX paboOThl, D1 — HaIM4uue
BBICIIETO 00pa3oBaHus, Dy — IOJI COTPYAHUKA!

0, ecu COTpyJHUK-KECHIINHA;

111, ecm COTPYAHUK-MYKUMHA.

0, eciiu HET BBICIIETO 0Opa30BaHUs;

2 1,8 [IPOTUBOIIOJIOKHOM CIIyyYae.
Taxum 00pa3oM, MOITYYUM CIEAYIOIIYIO MOACT:
Y=py+pix+y Dy +y,D) +¢.
N3 3T0i1 MOAENH BBIBOASATCA CIEAYIOIINE PETPECCHOHHBIE MOJICIIN:

1. Cpennsist 3apruiaTa >KEHIIMHBI 0€3 BBICIIIETO 00pa30BaHUS:
MY |D,=0,D, =0)= B, + Sx.

2. CpenHsist 3apruiaTa KEHITUHBI C BBICIITUM 00pa30BaHUEM:
M |D,=0,D, =1)=(fy +7,)+ px.

3. CpenHss 3apruiata y My>KYuHbI 0€3 BBICIIIETO 00pa30BaHuUs:
M |Dy=1,D,=0)=(fy+7r)+ b

4. Cpennsist 3aprjiaTa My>KYUHBI C BBICIITUM 00pa30BaHUEM:
M D, =1,D, =1)=(fy+7+7,)+Pix

OueBUIHO, YTO BCE PETPECCHH OTJIMYAIOTCS TOJIBKO CBOOOAHBIMU WwieHaMH. [lanbHeiiee
ofpezieNieHue CTaTUCTUYECKOM 3HAaYMMOCTH KOA(G(ULIMEHTOB Y| U Y2 TO3BOJSET YOEIAUThCA,
BJIMSIOT JIM 00pa30BaHUE U TIOJ COTPYJHHUKA HA €ro 3apaboTHYIO IIaTy.

3agaua 1

Hccnenyercs 3aBUCUMOCTh MEXKIYy 3apabOTHOM Iuiatoi pabodero 3a mecsm v ($),
X - BO3pacToM paboyero (Jer) u GUKTUBHOU IepeMeHHOo# D — o pabodero.



Ne n/n |3apabGoTHasn Bospacr IToa,
miara 3a Mmecsiujpadouero x M/K
y (3) (s1eT)
1 300 29 XK
2 400 40 M
3 300 36 XK
4 320 32 XK
5 200 23 M
6 350 45 M
7 350 38 XK
8 400 40 M
9 380 50 M
10 400 47 M
11 400 47 XK
12 250 28 M
13 350 30 M
14 200 25 M
15 400 48 XK
16 220 30 M
17 320 40 M
18 390 40 M
19 360 38 XK
20 260 29 M

1. Heob6X0aMMO MOCTPOMTH MOJEIb Y=by+bx+iyD . (GUKTHBHOM TepeMeHHON D,

KOTOpasi IPUHUMAET JIBa 3Ha4eHHUs: | - eciu 1o pabodero My»ckoif; 0 - ecIt ot ;KeHCKUH.
2. IlpoBepHTh CTATHCTHYECKYIO 3HAYUMOCTh KOd(hurmenToB. Caenarh BHIBOIBI.
3apaua 2

Ha npennpusaruun ucnons3yiores ctanku Tpex pupm (A, B, C). Hccnenyercs HaieKHOCTD
ctankoB. [Ipy 3TOM y4uTBHIBAaETCS BO3pACT CTaHKa (X, MeC.) M BpeMsi Oe3aBapuifHOW pabOTHI 10
nocienHei nojaoMku (y, yac). Beibopka 3 40 cTaHKOB jJana pe3ynibTaThl, MPEICTABICHHBIC B
TabIuLe.

Ne Bospact |Bpems paGoter  [Pupma -
M3MEpeHHs |CTaHKa B [CTaHKa 0e3 HPOU3BOANTEN
MecsIax |peMOHTa B yacax (b

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




176

216

110

45

200

265

148

150

176

123

245

176

260

236

205

240

65

115

200

126

225

210

45

260

220

194

156

100

240

170

63

25

75

75

52

20

70

62

40

66

20

39

25

48

59

25

69

71

26

45

40

30

69

30

22

33

48

75

21

56

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30
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36 58 116 C
37 50 120 B
38 37 140 A
39 56 88 B
40 67 120 A

Ouenute ypaBHEHHE perpeccuu 6e3 yueTra pa3iudus CTaHKOB Pa3HbIX GUPM.

OneHuTh ypaBHEHUE PETPECCHM, YYHUTHIBAIOIIEE pa3IMyhe KadecTBa pPa3HBIX (UpM
(F-xputepuit ®umepa, t-xputepuii CThIOJIEHTa, CKOPPEKTUPOBAHHBIN KO3 UIIMEHT
JeTEPMUHALINN).

CpaBHUTE Ka4y€CTBO MOCTPOECHHBIX MOJIEIIEH.

[TocTpouTh KOPPENSAUOHHOE TIOJIE U HAHECTH Ha HETO Tpaduku QyHKIUH.

Cnenatb BBIBOJIBI O HEOOXOJMMOCTH HCIOJB30BaHUSI (PUKTUBHBIX MEPEMEHHBIX B 3TOM
ciydae.

N —

nhkw

MMOCTPOEHUE MO/IEJIM HEJIUHEWMHOM APHOM PETPECCUH

Henunelinble perpeccuu OensaTCs Ha [Ba Kjlacca: PErpecCuu, HEJITUHENHbBIE OTHOCUTEIIBHO
BKJIIOYCHHBIX B aHAINW3 OOBSACHSIOMIMX TIEPEMEHHBIX, HO JIMHEWHBIE [0 OIECHHUBAEMBIM
napaMeTpam, U PerpecCUy, HEIMHENHBIE 110 OLIEHUBAEMBIM ITapaMeTpaM.

[Ipumeps! perpeccuii, HETMHEHHBIX O OOBACHSIOIIMM MEPEMEHHBIM, HO JIMHEHHBIX I10
OLICHMBAECMBIM IT1apaMETPaAM:

2 3 .
~ OJIMHOMBI pasHeIX creneneit Vy — @+ blx T b2x + b3x té;

=a+—+¢&
X .
IIpuMeps! perpeccuii, HETUHENHBIX 110 OLICHUBAEMbIM IIapAMETPAM:

— PaBHOCTOPOHHSS TUNIEpOOIa Vx

-crenennas Yy —a4°X &

X
- nokazatenpHas Yy — A b ¢ ;

a+bx

- sKcrioHeHnHampHas Vyx — € ¢ .

HaunGosiee yacTo MpuMEHSIIOTCS CASAYIOINE HETMHEWHBIE MOJIEITA PETPECCHIA:

b
L=a+—.

rUIepooIIbl — Y e

2
mapaGonsi — Vy = dt bx +cx ;

— " x
nokasarenbHOi Qyrkmmn Yy — 4 b ;

_ b
crenenHoit pynkuuu — Vy = A Xy gp.



JlabGoparopHnasi padora Nel.
Buviuucnenue koa¢hghuyuenmos ypasneHus HeluHeluHou pecpeccuu

ITocTpoeHMIO HEIMHEHHBIX PETrPECCUOHHBIX MOJCIECH MNPEIUIECTBYET IIpoLeaypa
JMHEAPU3ALAN IEPEMEHHBIX.

Jluneapuzayus — (ot nart. linearis — JNWHEHHBINA), OMUH U3 METOIOB MPHOIMKEHHOTO
MPEACTABICHUS] 3aMKHYTBIX HEIMHEHHBIX CHUCTEM, IMPU KOTOPOM HCCIEJIOBAHHE HEIMHEHHOU
CHUCTEMBI 3aMEHSIETCS AHAJU30M JIMHEHHON CUCTEMBbI, B HEKOTOPOM CMBICIE 3KBHBAJICHTHOU
UCXONHOM. Merozsl JMHeapu3alud MMEIOT OIPAHUYCHHBIA XapakTep, T. €. SKBUBAJICHTHOCTb
HCXOJIHOM HEJTWHEHHON CHUCTEMbl M €€ JMHEHHOTO TPHOJMIKEHUS COXPAHSIETCS JUIIb IS
OTPAaHWYCHHBIX TPOCTPAHCTBEHHBIX WM BPEMEHHBIX MACIITA00B CHUCTEMBI, JMOO st
OTIpe/IeNIEHHBIX MPOIECCOB, MPUYEM, €CJIM CHUCTeMa MEePEeXOJUT C OJHOro pekuMa paboThl Ha
JIpYroM, TO CIeNyeT U3MEHUTh U €€ JIMHEApU3UPOBAHHYIO MOJeb. [IpuMmeHnss nuHeapusanuio,
MO’KHO BBISICHUTH MHOTHE KaueCTBEHHBIE U OCOOEHHO KOJIMYECTBEHHbIC CBOMCTBA HEIMHEHHOMN
CUCTEMBI.

JInsi HEeNMHEWHBIX ypaBHEHHM pErpeccuu, MPUBOJIMMBIX K JMHEWHBIM C IMOMOIIBIO
npeoOpaszoBanus (x, y) — (x’, '), cucTeMa HOPMaJIbHBIX YPaBHEHUN UMEET BUI:

na+b2x = Zy,
a) x+b» x* = X.
DI =Dy

B ITpeoOpa3oBaHHBIX IEPEMEHHBIX X, ).

Koaddumuent b npu hpakTopHOI IEPEMEHHOM X UMEET CIASAYIONIYI0O HHTEPIIPETAIIUIO: OH
MIOKa3bIBACT, Ha CKOJIBKO M3MEHHUTCS B CPEAHEM BEIMYMHA Y MPH M3MeHeHuu (akropa x Ha 1
€IMHUILY U3MEPEHHUSL.

b
T'unepbonuueckas pespeccust: Yy=a+ ; .
! —_— 1 . ' —
Jluneapusytomiee mpeoOpazoBaHue: X = ; YV =Y,

Torna
rna +b2% = Zy,

1 1 1
a2;+b2x—2 = Zy;

y 51
ale:y—le:l b:n xl Zx?y
n n x nzxz_(zx)z

a+bx
IKCNOHEHYUATIbHAS pe2pecCust: Yy =¢€



Jluneapmsyrommee npeobpa3zoBaHue: X = X,y = Iny.
1 1 ~ anlny—Zleny
@y 2y b b DREIOI0S

b
Cmenennas pynxyus: Vy =4 X

Jluneapusyioniee npeoOpa3oBanue: X '=In X,y = Iny.
1 1 ; nZ(lnx-lny)—Zlanlny
Ina=— ) Iny——>bH)> 1 =
na nz S 2 Inx nY (Inx)* - () Inx)’

[lepexox k mapameTpy @ ypaBHEHUS CTETIEHHOW 3aBHCUMOCTH TPOHU3BOAT C IMOMOUIBIO
MOTEHIIUPOBAHHUS 110 PopMyIIE:

q = elna

Ioxazamenvuas gynkyus: Vy = a4° b* .

Jluneapusyrolee npeodpazosanue: X = x5y '=In Y.

oo lzlny —llnbzx b — an ‘Iny - Zleny
n n ’ ’”IZXZ - (Z’C)2

[Tepexon k mapameTpam ypaBHEHHS TMOKAa3aTEeIbHON 3aBUCUMOCTH (a, b) POU3BOASAT MO
bopmymnam:

a:elna; b=€lnb_

Jozapupmuueckas pynkyus: Yy = a =+ blnx

Jluneapusytoniee npeoOpa3oBanue: X '=In X,y = Y.

lz lbzl ; nZlnx-y—Zlany
a=— —— nx, b=

n 4 n nZ:(lnx)2 — (Zlnx)2

3agaua
Jlna omnpeneneHus 3aBUCUMOCTH MEXAY poXxaaeMocTblo B Poccum (mepemeHHass y
u3MepsiemMasi B ThIC. YeJl.) U CpeaHell 3apab0oTHOM TutaTor (IepeMeHHas X, u3Mmepsemas B pyo.)
ObUIM TIPOBEIEHBI UCCIIEIOBAHUS, PE3YJIbTAThl KOTOPBIX MpeICTaBIeHbl B Tabnuue 1.

Tabmmma 1.
T'onpl PoxxmaeMocTs B Cpenusis 3apaboTHas
TBIC. Yell. ) miara, 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




Jlis  XapakTepUCTHKU 3aBUCUMOCTH ) OT X pacCUUTaTh MapaMmeTphbl CIEIYIOMINX

byHKIMA:

— PaBHOCTOPOHHEH TUIIEPOOITHI;
- CTENeHHOH PyHKINH;
- TIOKa3aTeIbHOU (DYHKITHH.

Pemenue.
b
1. VYpaBHEHHE paBHOCTOPOHHEH THUNEPOOIIBI Yy=a+ ; JINHEapHU3yeTCs
' 1 ) \
X =;;y =Y torma Yy =a+bx
2. [Ins pacuera UCIoJIb3yeM JTaHHBIC TAOJIHIIBI 2.
T ' ' 2
~ o1 Y x Ve x (x) y2
201 886,9
4
201 928.,6
5
201 998,1
6
201 1050,
7
201 1074,
8
201 1036,
9
Hro
ro
Cpe
JTHEE
3HAYCHHE
(o2
0_2

3HaueHus TapaMeTpOB PErpeccuu a U b pacCUUTHIBAEM MO (HOpMyIam:

b=

- X

1

.a=y—-b-x

3. 3anuImTe MOIYYEHHOE YPAaBHEHUE PETPECCHH.
4. C moMoIips JUHEaApU3yIIUX Tpeo0pa3oBaHull MOCTPOUTE YpaBHEHUE PETPECCHU IS

CTETIEHHOM! U MOKa3aTeIbHOW (DYHKIIUH.

JlabGoparopHasi padora Ne2.




Buiuucnenue unoexca koppensayuu u cpeoHeti OuudKU annpoKcumMayuy

TecHOTY CBSI3M M3ydaeMbIX SIBJICHUU B HEJIMHEHMHBIX PETPECCUSAX OLECHHUBACT HHJEKC
KOPPeJIsiliiM, KOTOPBIA BBIYUCIISETCS TI0 popMyIie:

Cpeansisi ommdKa anmpoOKCUMAIIUM - CPEJIHEE OTKIOHCHHE PACUETHBIX 3HAYCHHH OT
(haKTHYeCKuX:

__l :l y_);. 0
A_nZAI. nz—y 100% .

JlonycTumbli ipeaest 3HaueHU I A - e 6onee 8 - 10%.

3agaua

1. Paccuntarh HMHIEKC KOPpPEISIMM W  CPEAHIOID  ONIMOKY
anMpOKCUMAIIUH [T HEIMHEHHBIX perpeccuii JIaboparophoii Nel.
2. OnpenenuTh 0O KakOMy YPaBHEHUIO PErpeccMu MOJIydeHa
HanOOJIbIIIas OLIEHKA TECHOTHI CBSA3H.
3. CpenaTb BBIBOJIBI.
JlabopaTopnasi paGora Ne3.

Oyenka 3Havumocmu ypagneHus pecpeccuu ¢ nomowvo F-kpumepus Quwepa

Z(ﬁ—f)z ,
_ Py n-m-1

F = =
Gaxm.
Z (y-9»°> 1-p3, m
n—m-—1
3agaua

Onpenenum F-xkputepuit dumiepa s ypaBHEHHH MapHOW HEIWHEWHON perpeccuu,
noiy4eHHbIX B JJabopaTopHoit padote Nel.

Pemenue.

1. Paccumraiite Fpawm W CpPaBHUTE IOJYYEHHOE 3HAYEHHUE CO 3HAYEHUEM, Fragn MPHU
3alaHHOM ypoBHe 3Haunmoctu o = 0,05.

2. Cnenaiite BBIBOJIBI O CYyLIECTBEHHOCTH CBSI3H.
JlabopaTopHasi paGora Ne4.
Pacuem cpeonux xosgppuyuenmos sanacmuunocmu

B skoHOMHMYECKHX HCCIEAOBAaHMAX IIMPOKOE MPUMEHEHHE HAXOAUT TaKOH MOKa3aTelb,
KaK CpeJHUH KOA(PPHUIUEHT 3JaCTUIHOCTH, BBIYUCISIEMBbIH 110 popmyie:



1

3=f(x)i
y

CpenHnii K0dQ(UIMEHT 3MACTUYHOCTH O TMOKA3BIBAET, HA CKOMBKO MPOLEHTOB B
CpeIHEM IO COBOKYIHOCTH WM3MEHHUTCS pe3ylbTaT ) OT CBOCH CpeAHel BENWYHMHBI MpU
u3MeHeHuu ¢daktopa x Ha 1 % OT CBOETO CpeHETo 3HAUCHUSI.

3agaua

[lo rpynmne npeanpusiTvii, TPOU3BOASAIIMX OJHOPOJHYIO MPOAYKIIMIO, M3BECTHO, KakK
3aBHCUT c€0ECTOMMOCTD €AMHHUIIBI MPOAYKLUHU Y OT (PAKTOPOB, MIPUBEACHHBIX B TA0I. 3.

Tabnuna 3.
[Tpusnak -¢akrop VYpaBHeHHE apHOU CpenHee 3HaueHHE
perpeccun (hakTopa

Obbem A 58,74 X, = 2,64

IIPOM3BOJICTBA, MITH pPYO0., X1 Yy = 0,62 +———
X

OnroBas neHa3a 1 T )A/ ~1 1,75-x21’6281 x, =1,503
SHEPTOHOCUTENS, MJTH. pyoO., *2
X2

flons — mpubbm, p. =14,87-1,016" X, =263
U3bIMaeMOW TOCYJapCTBOM, 3
%, X3

1. Onpenenuth ¢ MOMOIIBIO CpeTHUX KO3(PPUIMEHTOB SIACTUYHOCTH CHITYy BIHSHHS
KaXJI0TO (hakTOopa Ha pe3yJIbTar.

2. PamxupoBaTh (PaKTOPHI 110 CUIIE BIUSHUS.

Pemenne.
n 58,74
1. Jlna ypaBHeHHs paBHOCTOpPOHHE#H rumepbonsr Vx = 0,62+ -
~ ! xl b xl - b
Oy =f ()==-—=- — ==
v x| a+b/x, ax +b-

2. Paccumraiite cpemHue KOI(PQPHUIMEHTHI JJIACTUYHOCTH IS CTETICHHOM W
nokasarenbHol Qynkuuii ([Ipunoxenue 4).

BPEMEHHBIE PA/1bl

COBOKYITHOCTh YHOPSZAOYCHHBIX BO BpPEMEHM HAONIOEHUN HEKOTOPOTO IMOKa3aTems
HA3bIBAIOT 8PEMEHHbIM PAOOM.

Psn naGmroneHuit 3a 3HAYCHHSIMHU OMPEIEICHHOTO TIOKA3aTels, YIOPSIO0YCHHBIH B
3aBUCHUMOCTH OT BO3PACTAIOIINX WM yOBIBAIOIIMX 3HAYCHHM IPYroro MOKa3aTesi, Ha3bIBAIOT
OUHAMUYECKUM PAOOM, BDEMEHHBIM PAOOM, PAOOM OUHAMUKU.

OTtaenpHble HAOIOIEHNS BPEMEHHOT'O Psijia HAa3bIBAIOTCS YPOSHAMU ITOTO Psijia.



JlabGoparopHnas padora Nel
Buisignenue anomanvuwix yposHeti pemMeHHbIX psi0os

YpOBHH BpPEMEHHBIX PSIOB MOTYT MMETh aHOMAallbHbIe 3HaueHHs. [losSBICHHE TaKuX
3HAYCHHUI MOXKET OBITh BEI3BAHO OIMMOKaMU MpHY cOOpe, 3aMiCH WK repeaadye nHpopMauu — 3To
OIIMOKM TEXHUYECKOTO MOPSAKA, WIH OMUOKHU mepBoro poaa. OmIHAKO aHOMAaTbHBIC 3HAUYCHUS
MOTYT OTpa)kaTh peaJbHbIC MPOIIECCHI, HAPHUMEP CKa4YOK J0JUIapa WU MajeHue Kypca IEHHBIX
OyMar u T.JI.; TAKUE€ aHOMAJIbHBIE 3HAYEHHUSI OTHOCST K OIIMOKaM BTOPOTO POJia, OHU HE MOJIJIeKAT
ycTpaHeHuIo. J{isl BRISBIICHHSI aHOMAIIBHBIX YPOBHEH BPEMEHHBIX PSIOB MOXKHO HCIIOJIB30BaTh
Mmemoo Upeuna.

IIycTe nMeeTcs BpeMEHHOM psf:

Vi = V1o Voseees Viseoos V) t=1n. (1)

Metoa UpBuHa npeanonaracT HCIOIb30BaHUE CIIENYIONIEH (HOPMYJIBI:

|yt _yt—1| ’ [=1,_I’l_
Uy

A =

rne 0, =)V =V
PacueTHble 3Ha4YeHUS A ,/1 CPAaBHUBAIOTCI C TaOJIMYHBIMUA 3HAYEHUSIMH KPUTEPHUS
2 3,y

UpBuna A, ; eciiv Kakoe-11ubo U3 HUX OKa3bIBAETCs 0OJIbIIE TAOIMYHOTO, TO COOTBETCTBYIOLIEE

3HaYeHHE J; YPOBHS psla CUMTACTCS aHOMAJIbHBIM. 3HaueHHs KpuTepus VpBuHa Ui ypOBHA

spaunmoctu & = 0,05 MIPUBENICHBI B Ta0JIHIIE.

n 2 3 10 20 30 50 1

2, 2, 1, 1, 1, 1, 1
8 3 5 3 2 1 >0

[locne BBIIBICHHS aHOMAJNbHBIX YPOBHEH HEOOXOAMMO ONpPEACTUTh NPUYMHBI HX
BO3HUKHOBeHHUA. Eciii OHM BBI3BaHBI OMIMOKAMHM TEXHHUYECKOTO MOPAJKA, TO OHU YCTPAHSIOTCS
au00 3aMEHOHl aHOMalbHBIX YPOBHEH COOTBETCTBYIOUIMMM 3HAUEHHSIMH 10 KPHUBOM,
amnMPOKCUMHUPYIOIICH BPEeMEHHOU Psifl, TMOO 3aMEHOW ypOBHEH CpelHel apudMeTHUIeCKOn ABYX
COCEHUX YPOBHEH psia.

OmmOKM, BO3HUKAIONIME W3-32 BO3ACHCTBUSA (HAKTOPOB, HMEIOIMX OOBEKTUBHBINA
XapakTep, YCTPAHEHHUIO HE TIOJIekKaT.

3agaua

BpemenHoii psij 3agan B TabauuHON opme.

] p K 4 N ¢ ] H ¢

,0 9 ,1 4 D 8 1 )

3
1. IIpoBepHThH HATMYHE AHOMATBHBIX 3HaueHuii Toukn [ =2, t =5, =10




2. YcTpaHUTh aHOMAallbHbIE YPOBHH, CUMTas MPUYMHAMHU WX BO3HUKHOBEHHUS OLIMOKH
MEPBOTO YPOBHS.

JlaGoparopHnasi padora Ne2
IIposepka eunome3svl cyujecmeosanus meHOeHYuU

Ecmm  BO BPEMCHHOM  pAny IPOABIACTCA AJUTCIIbHAad TCHACHOWUA HW3MCHCHUA
9KOHOMHYCCKOI'0 MMOKa3aTreiisd, TO B 3TOM CIIy4ac roBOpAT, YTO UMCCT MECTO mpeH().

[Ton TpeH0OM MOHMMAIOT U3MEHEHHUE, Olpeiestoliee o0lee HallpaBIeHUe Pa3BUTHS UITH
OCHOBHYIO TEH/ICHIIIO BPEMEHHOTO psija.

Jpyrumu cioBaMu, mpeHo (menoenyus) — 3T0 yCTOWYUBOE, CUCTEMAaTUYECKOE N3MEHEHUE
3HaYEHUI BPEMEHHOT0 psijia B TEYEHHE JOCTATOUHO JI0JITOTO MEePHOa.

[Ipy nmpOrHO3UPOBAHUU BPEMEHHBIX PSJAOB HEOOXOJUMO BBISICHUTH, CYIIECTBYET JIU
TEHJICHLIMS BO BPEMEHHOM DSy UM OHA OTCYTCTBYET.

st BpemerHoro psga (1) paccMOTpU KPUTEPUH «BOCXO0AWUX U HUCXOOAWUXY CEPUH,
COTJIAaCHO KOTOPOMY TCHACHIUA OMPCACIIACTCS IO CICAYIOIIEMY AJITOPUTMY.

1. I[JIH I/ICCJ'IGI[yeMOI‘O BpeMeHHOFO p;ma OHpeI[eJIHeTCH IIOCJICAOBATCIIBHOCTh 3HAKOB,
HCXOMS U3 YCIOBUM:

+,ecau y, . —y, >0,

", ecu Vi1 — ¥ <0. 2)

[Tpu 3TOM eciii ToceayIomee HaOII0ICHUE PAaBHO MPEABIIYIIEMY, TO YIUTHIBACTCS TOJIBKO OIHO
HaAOJIIOJCHUE.

2. TlopcuutsiBaetcs uncio cepuit O(1) . Tlox cepuei MOHMMAETCS MOCIEN0BATETLHOCTD
HOJPSJ PACIIONI0KEHHBIX IIJIIOCOB U MUHYCOB, IPUYEM OJIMH IUTFOC MM MUHYC CYUTACTCS CEPUCH.

3. Onpenemnsiercs MPOTHKEHHOCTh CAMOIT ITHHHOM cepHi ! may (1) .

4. Tlo TabmuIe, IPUBEICHHON HIDKE, HAXOMUTCs 3Hadenue [(71) .

Jauna n<26 26 <n <153 153<n<170
psaaa, n
3HavyeHue 5 6 7
I(n)

5. Eciu nHapymaercss xoTss Obl OJHO M3 CJIEIYIOIIMX HEPaBEHCTB, TO THUIOTE3a 00
OTCYTCTBUHM TPEHJA OTBEPTaeTCs ¢ JOBEPUTEIbHOU BEPOSITHOCTHIO 0,95:

1 16n—29
v(n)>|=-(2n-1)-196- |—— |,
(m)>]3-(2n=1) %

Linax (1) < 1(n).
KBanparHbie ckoOKM HEpaBEHCTBA O3HAYAIOT LIETYIO YaCTh YUCIIA.

3agaua



Jlana nuHaMKKa €XeKBapTajJbHOTO BBIMYCKA MPOIYKIMH (PUPMBI B JIEH. €]l. C TIOMOIIbIO
KPUTEPUS «BOCXOOAUUX U HUCXOOAWUXY» CEPUNA CIETaTh BBIBOJ O MPUCYTCTBUU WA OTCYTCTBUU
TpeHa. JloBepuTenbHyI0 BEpOSATHOCTh MPUHATH paBHOM (,95.

0 4 6 5 7 6 0 7 S[16 0 49 1

Pemenmne.

1. lo6aBbTe B TAOIUILY TOMOJIHUTEIBHYIO CTPOKY O; ISl 3AIMCH TIOCIEOBATETBHOCTH
3HAKOB, JUUIsl ONPeACTICHUs KOTOPOI UCTIoNb3yiiTe hopmyiy (2).

2. TloncuuTaiite uncio cepuit V(1) , IPOTSHKEHHOCTH caMoit THHHOM cepru [ max (1) n

onpenemure /() mno Tabmme.

3. 3anuImTe CUCTEMY HEPABEHCTB, IPOBEPHTE UX BBIMOIHEHHE.

4. CnemaliTe BLIBO/I.

JlaGoparopHasi padora Ne3
Buviuucnenue ocnosnvix noxazameneu OUHAMUKU

I[JI}I KOJUYECTBEHHOM OLICHKM JUHAMMKH SKOHOMHYECKHX nponecCcoB MPUMCHSAIOT TAKUC
CTaTUCTHYCCKHE IIOKa3aTcIu, KakK abcontomuvie npupocmasl, memnsvl pocma u npupocmada. Onn
noapa3aACIsItOTCA Ha YenHole, bazucHvie u cpec)Hue.

Ecnu cpaBHeHUEe ypOBHEN BPEMEHHOTO Psiia OCYILECTBISECTCA C OJHUM U TEM K€ YPOBHEM,
IPUHATBIM 3a 0a3y, TO OKa3aTeIu Ha3bIBalOTCA Oa3ucHbimuy. ECn cpaBHEHHE OCYILIECTBIISETCS €
nepeMeHHOH 0a30i, MprueM KakIblii MOCIeIYIOIUN YPOBEHb CPAaBHUBACTCS C MPEABIAYIIINM, TO
BBIUMCJICHHBIE TIOKA3ATEIIN HA3bIBAIOTCS YEeNnHbIMU.

@opMmysbl A BBIYMCIEHUS LEMHbIX, 0a3MCHBIX M CPEIHUX aOCOIIOTHBIX MPHUPOCTOB,
TEMIIOB POCTa M TEMIIOB IpupocTa naHbl B Tadbmuie (1). B ¢popmynax npuHATH 0003HAUCHHUS:

Yt =V15V25ee5 V55V — ypOBHH BPEMEHHOTO psiia, n — JUIMHA psifa, Vs — ypOBEHb
BPEMEHHOTO Psi/ia, IPUHATHIN 3a 6a3y ISk CpaBHEHHSL.

Oo6o3Ha4eHn AOCOJIOTHBII Temn pocra Temn
ne NMPHUPOCT NnpHpocTa

ennoii Ayt =y, =) T - v, 1100 K, =T,-100
Yi-1

Ba3ucHbIii Ays, =V, —y 7 —ﬁ-lOO Ks, =T, —1(

ot —

Vs

Cpennnii — — — K, =T-100

AyZZM T=n—ly—n'10( ot

n—1 1




Onucanue AWHAMHKU psada CpCAHUM MPUPOCTOM COOTBCTCTBYCT €ro NpCACTABICHUIO B
BHJIE NIPAMOM, MPOXOASIICH yepe3 IBe KpaliHUe TOYKH. [ mosydeHus! mporHo3HOro 3HaYEHUS
Ha OAWH HIar BHOEpCO AOCTATOYHO K MOCICAHEMY Ha6JIIOI[eHI/IIO I[OGaBI/ITB 3HAYCHHUC CPCIAHCLTO
a0COJIIOTHOTO MPUPOCTA:

Vet =Va tAY . (3)

rjae YV, — 3HaYeHHWE IMMOKa3aTes B 7 TOYKE BPEMEHHOTO psiia, V4] — MPOTHO3HOE 3HAYCHHE

nokazarens B touke 1 +1, Ay _ snauenne CPEIHETO MPUPOCTa BPEMEHHOTO PsJia.

[Tomyyenue nmporHo3Horo 3HadeHus1 Mo Gopmysne (3) KOPPEKTHO, €Clu AMHAMHUKA psaa
Onmu3ka K JuHelHHOW. Ha Takoil paBHOMEpHBIM XapakTep IMHAMHUKH YKa3bIBalOT MPUMEPHO
OJIMHAKOBBIE LIETTHbIE A0COIOTHBIE TPUPOCTHI.

Hcnonp3oBaHue cpeAHero Temma pocTa (CpeJHero Temma MpUpOcTa) AJs OMUCAHUS
AUHAMUKU DPA3BUTUA pdaaa COOTBCTCTBYCT C€ro MpCACTaBJICHHIO B BHU/C MOKAa3aTeIIbHOU WU
SKCIOHEHIIMAJIBbHON KPHUBOHM, MPOBEICHHOW 4Yepe3 JIB€ KpallHUE TOYKH, M XapaKTepHO IS
nmponeccoB, HU3MCHCHUC JIUHAMHUKH KOTOPBIX IMPOUCXOAUT C IMOCTOSAHHBIM TCMIIOM POCTA.
[Tporuno3Hoe 3Ha4eHHEe HA OJUH IlIar BIEpE]] ONpeneisercs no popmyie:

.)A/n+1 :ynT

HenocTaTkoM mporHO3WpoOBaHUs C HCHOJIB30BAaHHWEM CpPEIHEro MPHUPOCTa U CPETHETO
TEMIIAa POCTA SBJISIETCS TO, YTO OHU YUUTHIBAIOT HAYAJIbHBIN M KOHEUHBIH YPOBHU Psi/ia, UCKIIIOYAS
BJIUSIHUE TPOMEXKYTOUHBIX YpOBHEW. TeM He MeHee, OHU MCHOJIb3YIOTCA KaK MPOCTEHIIME,
npuOJIMKEHHBIE CIIOCOOBI IPOTHO3UPOBAHUS.

3amaua.

EsxexBapranbpHas auHamuka (oHna 3apaboTHOM 1u1aThl paOOTHUKOB (PUPMBI B JEH. €.
MpeACTaBICHA B TaOIHUIIE.

1

2

3

4

5

946,00

8

981,50

8

024,10

9

063,15

9

105,75

9

OO0ocHOBaTh MPABOMEPHOCTh HCIOJIB30BAHHE CPETHETO MPUPOCTa Ui ONPEACICHUS
IPOTHO3HOTO 3HaUYeHUs (PoHIa 3apabOTHOM TIIaTh B 6-M KBapTae.

3agauga.

H3meHeHne exXeKBapTaIbHON TUHAMHUKU (OHAA 3apab0THON MJIaThl pAOOTHUKOB (PUPMBI
MpOUCXOAWJIO MNPHUMEPHO C IMMOCTOAHHBIM TCMIIOM PpOCTa B TCUCHUC 5 KBapTaJloB. q)OHI[
3apaboTHOM TUIaThl B 1-kBapTane coctaisut 9523,08 nen. en., a B 5-M kBaprane — 9693,13 neH. en.

Onpenenuth nporHo3 (oHaa 3apaboTHOM MIaThl paOOTHUKOB (UPMBI B 6-M KBapTaje,
UCIIOJNIb3Ys CPEIHUN TEMII POCTA.

JlaGoparopHas Ne4



Cenasicusanue 8pemeHHbIX ps00s

[IpenBapuTenbHblii aHAIN3 BPEMEHHBIX PsAI0B SKOHOMMUYECKHUX IT0OKA3aTeNIeH 3aKII04acTCs
B BBIBICHUM aHOMAJbHBIX 3HAYCHHWM YPOBHEH psfa, KOTOPbIE HE COOTBETCTBYIOT pEalbHBIM
BO3MOKHOCTSIM PacCMaTpUBaEMOM SKOHOMHUYECKOW CUCTEMBI, a TAK)KE B ONPEICICHUN HAIUYUS
TpPEeHA.

Haubonee pacmpocTpaHeHHBIM TPUEMOM JJisi YCTPAaHEHHUS AaHOMalbHBIX 3HAuEHUI
IOoKa3arened U OTCYTCTBHUS TEHACHLIMHM BPEMEHHOTO psifia SIBISETCS C2AANCUBAHUE 8PEMEHHO20
paoa. Ilpu sToM npous3BoaAUTCS 3aMeHa (AaKTUYECKUX YPOBHEH BPEMEHHOI'O psijia PacUETHBIMH,
4TO crnocoOcTByeT Oojiee YETKOMY MpOSIBICHUIO TeHACHIMH psaga. CKonb3siimue cpegHue
MO3BOJIAIOT CIUIAUTh CIydyaliHbIE U IEpUOANYECKUE KOIeOaHUsI BPEMEHHOTO pAJa.

HaunbGonee pacmpocTpaHeHHON MPOLEIYpON CrIaXWBaHHS SBISETCSI METOI HPOCMOU
ckonvssaueli cpeorer. CHadana Jyuisi BpEMEHHOTO psifia OIPEENsieTcs NHTEPBaJl CrIakKUBaHUs (g).
Ecnmn HeoOXxoawmo CriaguTh MeENKHE KOJeOaHHWs, TO HWHTEpPBal CIIIAKHWBaHHUS OepyT 0
BO3MOXXHOCTH OOJBIINM, €CIH HYXHO COXPaHHUTh Oojiee MeNKue KoieOaHHs, TO WHTEepBall
CTJIaKMBaHMs yMEHbIIAIOT. J[71s1 nepBbIX (g) ypOBHEH BPEMEHHOTO PsiJla BEIUUCIIAETCS UX CpPEHEe
apupMeTHuecKoe 3HaueHHe. DTO OyAeT CrIIaKCHHOE 3HAUYEHUE YPOBHS psfa, HAXOISIIErocs B
UHTEpBAJIC CIVIAXKUBAHUA. 3aTeM MHTEPBAJl CIUVIaXKMBAHMS CIBUIAETCS HAa OJUH YPOBEHb BIPABO,
MIOBTOPSIETCSI BBIUMCIIEHUE cpenHell apudmeTrndyeckoi u T.1. B pesynprate Takoil mporenypsl
HOJIYYUM PAJ CIVIQXKEHHBIX 3HAYEHWH, NIPU 3TOM B 3aBUCHUMOCTH OT (g) MEpBbIE U IOCIETHHE
YPOBHU TEPSIOTCA.

JnuHy wHTEepBasia criakuBaHus (g) ynoOHO OpaTh B BHJIE HEYETHOTO YHCIIA, B I3TOM
cllyyae pacdeTHOE 3HAUYEHHUE CKOJIB3AILIeH cpeiHel OyaeT MPUXOAUTHCS Ha CPEJIHUN MHTEepBall
psna.

Hanpuwmep, 115 uatepBana g = 3 criiaxeHHbIE YPOBHHU PACCUUTHIBAIOTCS MO hopmyie:

V= vy vy 3.

YroObl HE TOTEPATH TEPBBIA M TOCICTHUH YPOBHH Psla, WX MOYKHO BBIYHCIUTH IO
dbopMynaM napaboTUIECKOTO UHTEPIIOTHPOBAHHS:

V1 =5y +2y, —y3)/6,
Vu=Vuo +2y,4 +5y,)/6.

Metoa mpoCTOii CKOJIB3SIIEH CpeIHEN JaeT XOPOUIUE Pe3yIbTaThl B IMHAMUYECKUX psiiax
C JIMHEMHOW TEHICHLIUEW pa3BUTHS.

Jnst pAOB C HEIWHEWHOW TEHACHIIMEH pa3BUTHUA HEOOXOAMMO IPUMEHSATH METOJ]
836CUIEHHOU CKOb3AWel cpedHell. DTOT METOJ OTIIMYAeTCs OT METOAA MPOCTON CKOJIB3SIICH
CpeIHEH TeM, YTO YPOBHHM, BXOJSIINME B MHTEPBAN CIVIAKUBAHUSA, CYMMHUPYIOTCS C Pa3sHBIMHU
BecaMmu. /[yt moJIMHOMOB 2-r0 ¥ 3-T0 NOPSIKOB IO S-4JIEHHOM B3BEIIEHHOMN CKOJIB3AIIEH cpenHen
LIEHTpaJIbHOE 3HAaYeHue onpezensercs no Gopmyie:

)A/t =1/35-(3y,, +12y, 1 +17y, + 12,1 = 3y,,5).

BecoBbie k03()(ULIMEHTHI MPU CTIIAKUBAHUK IO MOJWHOMAM 2-TO M 3-TO MOPSIKOB B
3aBUCUMOCTH OT JUIMHBI MHTEPBAJIa CIIIAKUBAHUS [TPEICTABICHBI B TA0JIUIIE.

JJInHa HHTEepBaJia CriIaKMBAHUSA BecoBoii ko3 punueHt

5 1/35 (-3, +12, +17)




7 121 (-2, +3, +6, +7)

9 1/231 (-21, +14, +39, +54, +59)

BolpaBHUBaHME  BPEMEHHBIX  PSJIOB  MOXET  OBITh  NPOU3BEACHO  METOAOM
9KCnoHenyuanvho2o cenaxcuéanus. CyTb METOAA 3aKIOYaeTcs B TOM, 4YTO B IPOLENypE
HaXO0X/IEHUS CIIIA)KEHHOT'O YPOBHSI HCITOJIb3YIOTCS 3HAUEHUS TOJIBKO MPEAIIECTBYIOINX YPOBHEN
PAIOB, B3ATblE C OINpEACIEHHBIM BECOM, MPUYEM BEC HAOIOJIEHUS YMEHBIIAETCS IO Mepe
yZaJeHUs €ro OT MOMEHTa BPEMEHM, JUIsl KOTOPOTO ONPEAEIIAETCS CriaKEHHOE 3HaYEHUE YPOBHS

psana. Ecnu s ucxomHOro BpeMeHHOTo psifa Vi = Vis V2 seeees Viseeres Vy  COOTBETCTBYIOINIHE

CTJIaKEHHBIE 3HAYEHUS YPOBHEH 0003HAYHUTH S, , tne t=Ln | 10 dkcnoHeHuManbHOE
CIUIAKUBAHME IPOU3BOJUTCA 110 PEKYPPEHTHOMY COOTHOLLIECHHUIO:

S;=a-y +(1-a)-S,,

r7ie 0 — mapameTp CriiakuBaHus, mpudem 0 1, BenmuuuHa (1- o) Ha3zpIBaeTcs KodhPuimeHToM
JAUCKOHTUPOBAHUA.

Hcnone3yst peKyppeHTHOE COOTHOLLIECHHE JUIsl BCEX YPOBHEW psilia, HAUMHAS C IIEPBOIO U
KOHYasi MOMEHTOM YpPOBHSI f, MOXHO TIOJYy4YUTb, YTO OKCIOHEHLUANbHAs CpenHssd, T.€.
CTJIAXKCHHOC AJAaHHBIM MCTOJOM 3HAUCHUC YPOBHA PAlad, SBIACTCA B3BEIICHHOU CpGI[HGfI BCEX
MPEIIIECTBYIONINX YPOBHE:

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

OOBIYHO 111 BPEMEHHBIX PS/IOB B SKOHOMHYECKHX BEIMUMHAX BEIMYMHY IapamMerpa
CriakuBaHUs BeIOMparoT B uHTepBane ot 0,1 1o 0,3.

HavanbeHblil nmapamerp So IPUHUMAIOT PaBHBIM 3HAUYEHHIO NEPBOrO YPOBHS psia WIH
paBHBIM cpeiHel apupMeTHUECKON HECKOJIBKUX MEePBhIX WICHOB PsJla, HAIPUMED:

S0:y1+y32+)’3‘

3agaua
[To nanHBIM TUHAMUKH ypoxkaitHOCcTH 3a 10 J1eT, mpuBeeHHBIM B TaOJIHIIE, pACCUUTATD:

- 3-, 5-eTHUE CKOJB3SIINE CPEAHUE TIPOCTHIE;
— 5-TIeTHUE CKOJIB3SIINE CPEAHUE B3BEIIICHHBIC,
— CPaBHUTH PE3YJIbTATHI PACUETOB.

1 Z K 4 N ¢ ! § ¢ 1
0
1 Z ] { 1 1 2 1 1 Z
6,3 1,2 8,1 Y 6,3 7,3 0,9 5,4 9,7 1,7
- MocTpoiTe rpaduku psiia IMHAMHUKHI U TPEHAOB JIMHEHHON (UIbTpaIHH.
3agaua

B Tabnuue mnpuBeneHbl JaHHbIE YHMCICHHOCTH IIperojaBaTeNiell BBICIIUX Y4eOHBIX
3aBeneHnid P® (Teic. WenoBek) mo rojaaMm. [Ipow3BecTH CriakMBaHHWE BPEMEHHOTO psiga C
MCIIOJIb30BAaHUEM HKCIIOHEHIIUAIBHOM CpETHEN, MPUHSB MapaMeTp CriiaKuBaHUS a=0,1u
a = 0,3. Tlo pe3ynbraram pacyeToB ONPEAECIUTh, KAKON U3 CTIIAXKEHHBIX BPEMEHHBIX PSZI0B HOCUT
OoJiee TIIaIKuil XapakTep.

L 1 1 1 1 1 1 1 1




00 992 993 994 995 996 997 998 999
2 2 2 2 2 2 2 2
t 33,5 39,9 39,8 61,9 61,8 68,7 60,7 98,6

JlaGoparopHasi NeS
Buvibop naunyuwezo suoa mpenoa ¢ nomowvio Excel

s ompeneneHus mapaMeTpoB JIMHEHHOIO TPeHJA 110 METOAY HAaWMEHBIIMX KBaJIpaToB
UCIIONB3yeTcsl craructudeckas ¢yakuus JIMHEWH, st onpeneieHus SKCIOHEHIIMAIBHOTO

tpenna JIIPPIIPHUBJI. B kadecTBe He3aBUCHMOM MepeMEHHOM BhICTymaeT Bpemst = 1,7 .

B Excel nunus Tpenaa Moxet ObITh 100aBJIeHa B AHArpaMMy ¢ 00JIaCTSIMH THCTOTPAMMBI
niu B rpaduk. [ 3Toro HeoOX0aAMMO:

— BBIJICJIUTH 00JIACTh IMArpaMMBbl; B TJIABHOM MEHIO BhIOpatTh /Juacpamma—/Jobasums nunuio
mpenoa;

— B MMOSIBUBIIEMCS THAJIOTOBOM OKHE JIunusi mpenda BbIOpaTh BHI JIMHUU TPEHIA W 33]aTh
COOTBETCTBYIOIIME MapaMeTpbl. JIJis MOJMHOMHAIBLHOTO TpPEHAAa HEOOXOAMMO 3a/aTh
CTEMCHB aMPOKCHMHUPYIOIIETO MOJTHMHOMA.

B kadecTBe JOMOJHUTEIBHON HHPOPMAIIUY HA TUArpaMMe MOKHO OTOOPa3UTh YpaBHECHHUE
perpeccur ¥ 3HAYCHUE CPEAHEKBAJAPATUYECKOTO OTKIOHCHHS, YCTAHOBHB COOTBETCTBYIOIIHE
¢naxku Ha 3aknaake Ilapamempsi TUATOTOBOTO OKHA JIuHUs mpeHoa.

3agaua

Jlunamuka Bbimycka npoaykuuu OUHASHANM XapakTepusyeTcs JaHHBIMU (MJIH. JIOJI.),
MPEJICTABJICHHBIMU B TaOIHIIE.

Tox Boinyck TI'on Boinyck
NPOXYKIUH NPOXYKIUH
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

[TpoBecTn pacyer mapaMeTpOB JTMHEWHOTO U SKCIIOHEHIIMAIBHOTO TPSHIOB.

. Hoctpouts rpaduku psina TMHAMHUKHA U TPEHIOB.

3. BuiOpaTe Haunmydmuii BHJA TpPEHJAa HAa OCHOBAaHHMH TpadUyuecKOro H300pakeHUs W
3Ha4YeHus ko3 uimenTa reTepMUHALINH.

N —



[Tpunoxenue 2

7 OueHoYHbIE CPeCTBA /ISl IPOBeIeHUs POMEKYTOYHOM aTTeCTALMHU

a) Ilnanupyemble pe3yabTaTbl 00y4eHHsI M OLICHOYHbIE CPeACTBA VIS IPOBeIeHUs MPOMEKYTOYHOM ATTeCTAlluM:

YeM OTIIMYAIOTCS YaCTHBIN M 001K KpuTepun Pumiepa?

Kon HNuauxkarop
HHAUKAT AOCTHKEHUS OueHovHbIe cpeacTBa
opa KOMIIeTeHIIUH
OIIK-2: Cnioco0eH NpuMeHSATh NPOJABUHYTHIe HHCTPYMEHTAJbHbIC METOAbl IKOHOMHUYECKOI0 AHAJIM3a B IPUKJIATHBIX M (M1H) PyHIaMEHTATbHbBIX
HCCJICIOBAHMUSAX S
OIIK-2.1 IlepeyeHb TeopeTHYECKUX BONMPOCOB K 3a4eTy:
1. Ha xakom caiiTe MOXXHO HATH HH(POPMALIHIO IS MOACIUPOBAHMS LIEHbI (DUHAHCOBBIX AKTHBOB
2. Kaxkue TpeGoBaHUs MPEeIbIBISAIOTCA K (PaKTOpaM, BKIIIOYaEMBbIM B YpaBHEHHE Perpeccuu?
3. Uro Ttakoe BEIOOPOYHOE HCCIIEAOBAHNE
4. Yto moHUMAETCS MO TMHESHHOW MHOKECTBEHHOM perpeccueii?
PaGoract c 5. UeM oTIMYAIOTCS CTaHAAPTH30BaHHBIC KOA(D(GUIIUEHTHI perpeccur 0T KO3 GHUIIMEHTOB B €CTECTBEHHOM BuUe?
6. Uto nmoka3pIBaeT OTpULATCIIBHOC 3HAUCHUC KOB(i)(l)HL[HeHTa DJIACTHYHOCTH?
HallMOHAJIbHBIMU ul
8.

MCKAYHAPOIHBIMUA 6aBaMI/I
JAaHHBIX C IICJIbBKO IIOHUCKaA
HeoOxouMoi HHpOpMaIIH
00 DKOHOMHUYECKHUX
ABJICHUAX W ITPpoLecCax

UT0 nOHUMAETCsI IO/ KOJJIMHEAPHOCTHIO U MYJIBTUKOJUTHHEAPHOCTHIO (DaKTOPOB?
/8 Kak mpoBepsiercss Halm4une KOJUTMHEAPHOCTH M MYJIbTHKOJUTMHEAPHOCTHU?

IIpakTnyeckue 3a1aHusA

[To nanHbIM caiiTa gks.ru 0TOOpAaTh MPHU3HAKHU. XapPAKTEPU3YIOLIUE COIUATHHO -3KOHOMUYECKOE TIOJI0KEHUE PETHOHOB
P® ITo ucxoaubIM TaHHBIM TTOCTPOUTH TTOJIE KOppessiuu  [1oJMrod 4acToT U TucTorpaMmy HanauTe KoddduimeHTa
KOppeiiaiouu . OI.[GHI/ITB pacnpeaciiCHue ..C,Z[G.HaTI: PACUCT OCHOBHBIX YUCJIOBLIC XaPAKTCPUCTUKU 110 PE3yJibTaTaM
BBIOOPKU: BEIOOPOYHOE CpeAHEE, AUCTIEPCHs], CPEAHEE KBAAPATHUECKOE OTKIIOHEHHE

OIIK-2.2 | OIIK-2.2:  Oo6pabateiBaet | [lepeuyeHb TeopeTHYECKUX BOMPOCOB K 3aYeTy:

: nH()OPMAIIHIO 00 |1 Ilepeuncnure Bce BHUABI MOJeENel, HEITWHEHHBIX OTHOCHTEIHHO: a) BKIIFOYAEMBbIX MEPEMEHHBIX; 0) OIICHHBAEMBIX
HSKOHOMMYECKHUX SIBICHUSX U | TapaMeTpPOB.
npo1eccax, onpeaenser | 2 Kak npoBoauTcs moadop TuHEapu3yoLero npeodpazoBanus A1l BHYTPEHHE HETMHEHHBIX MOIEen?
CBS3M W 3aBUCUMOCTH |3 HazoBuTe mnoxazarenu KOppensluu, HUCIHOJIb3yeMble MpPH HEJIWHEHHBIX COOTHOILIEHUSX paccMaTpUBAEMBbIX
MCKOAY 9JICMCHTAaMU | IPU3HAKOB.
nHpopmanuu, hopmynupyer | 4 Kakwe 3a1aun pemaroTcsi Ipy NOCTPOEHUU YpaBHEHUS perpeccuu’?




Kon HNuauxkarop
HHIUKAT JTOCTHKEHHUS OueHoyHbIe cpeacTBa
opa KOMIIeTEHITHH

000CHOBAaHHBII BEIBOJ

5 . Kaxoii Buz1 umeeT cuctema HOpMaJIbHBIX YPaBHEHUI METOa HAMMEHBIINX KBAapaToB B CiIydae JUHEHHON
perpeccun?

6. [To kaxoit popmyIe BEIYUCIISAETCS HHICKC MHOKECTBEHHOM KOppensauuu?

7. Kak BBIYMCIAIOTCA WMHIEKC MHOKECTBEHHON JIETEpMHHALIMM U CKOPPEKTUPOBAHHBIA WHJIIEKC MHO>XECTBEHHOM
JeTepMuHanun’?

8. Kak nmpoBepsieTcst 3HauMMOCTh YPaBHEHUS PErPECCUU U OTAEIbHBIX K03(hpULimeHToB

IIpakTuyeckue 3agaHus

ITo nanHbIM caifta gks.ru 0TOOpPaTh MPU3HAKU. XapaKTEPU3YIOIINE COLUATIEHO =3KOHOMHUYECKOE MOJIOKEHHE PETHOHOB
P®. [IpoBeputh uX Ha HOpMAIbHOCTD. . HaiiTu ypaBHeHue perpeccun y = a + bx METOZ0M HAUMEHBIINX KBAIPATOB. .
ITocTpouts rpaduk: UCXOIHbIE TOUKH U YpaBHEHUE perpeccuu. JlaTh HHTepIpeTanuo K03 (GUIMEHTOB YpaBHEHHUSL.

OIIK-2.3

Bnageer  coBpeMeHHBIMU
METOJJaMH 3KOHOMHYECKOT'O
aganmu3a, CTaTUCTUKH U
SKOHOMETPUKH JUTSE
pELIEHHUS] TEOPETHYECKUX M
MPUKIAIHBIX 33724

IlepeyeHb BONPOCOB /IS MOATOTOBKHU K 3a4eTy

Kakue TpeboBanus npeabsaBisioTcs K (akTopam, BKIIOYaeMbIM B ypaBHEHUE perpeccun’?

Uro Takoe BEIOOPOUHOE UCCIIEIOBAaHHE

Uto noHMMaeTcs o1 JIMHEMHON MHOXECTBEHHOM perpeccuei?

YeM OTAMYAIOTCS CTAHIAPTU30BAHHBIC KOA(P(PUIIMEHTHI PETPECCHH OT KOA(PPHUIIMEHTOB B €CTECTBEHHOM BHIE?

Yto nokas3pIBaeT OTpUIIATENIbHOE 3HAaUCHHE KO PUIIUEHTA 37aCTUYHOCTH?

UeM OTIMYAIOTCS YaCTHBIN U 001l kKputepun durnepa?

Yrto noHnMaeTcs MoJ| KOJUTMHEAPHOCThIO U MYJIbTUKOJUIMHEAPHOCTHIO (haKTOPOB?

Kak npoBepsiercst HamM4ne KOJUIMHEAPHOCTH M MYJIbTHKOJUIMHEAPHOCTH?

IIpakTnyeckue 3a1aHusA

[To 20 mpennpusTUsAM peruoHa ONpeeIUTh 3aBUCUMOCTh BBIPAOOTKH MPOIYKLMU Ha OJJHOTO pabOTHHUKA Y (ThIC.py0.) OT
BBOJIA B JICHCTBHE HOBBIX OCHOBHBIX (POHI0B x, (% OT cToMMOCTH (POHJIOB Ha KOHEI I'0JIa) U OT yACIBHOIO Beca pabounx

NNk Wb =

BBICOKOH KBanM(UKaLUK B 001Iel YucIeHHOCTH pabodux x, (%).

TecTnl
1 DHIO0TeHHBIMU TIEPEMEHHBIMU Ha3bIBalOTCS BhiOepuTe oauH OTBET:
1 He3aBUCHUMBIE ITEPEMEHHBIE
2 3aBUCHMBbIE IIEPEMEHHBIE
3 MaTeMaTHuYeCKUe OKMUIaHMsI JTMHEHHBIE K03 puimeHTs
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Kon HNuauxkarop
HHIUKAT JTOCTHKEHHUS OueHoyHbIe cpeacTBa
opa KOMIIeTEHITHH

2 OgHWM W3 WHIHKATOPOB OMNpPEACICHUS HATUYHS MYJbTHKOJUTMHEAPHOCTH MEXAYy HPU3HAKAMH SBIISCTCS
IPEBbIIICHHE MAPHBIM KOA(PPHUIIMEHTOM KOPPEISAINU BETUYNHBI
Bri6epute oguH OTBET

1. 0,8
2. 0,8
3. 31
4. 0

5. -1

3 Ecnu npennocbuiku METOIa HAMMEHBIINX KBAIPaTOB HAPYIICHBI, TO BBIOepuTe OMH OTBET:

1 moy4eHHOE YpaBHEHHE CTATUCTHYECKH HE3HAUYUMO

2 OIICHKH MTapaMeTPOB MOTYT HE 00J1a/1aTh CBOHCTBAMH Y(PPEKTUBHOCTH, COCTOATEIBHOCTH, HECMEIIIEHHOCTH
KOX((UIIMEHT PEerpeccu sIBISICTCS HECYIECTBEHHBIM

3 K03 PHUIHIEHT KOPPENSAIUY SBISCTCS HECYIIECTBEHHBIM

4 DKOHOMMYECKHE IEPEMEHHBIE MOTYT BBICTYIIATh B OJIHUX MOJENIX BeiOepute oaUH OTBET:
1. kak 3HJOrEHHBIE, & B JPYTUX — KaK IK30T€HHBIE IEPEMEHHbIE
2. Kak dHJOTEeHHbIE, a B JPYIUX — KaK (UKTUBHBIEC IEPEMEHHbIE
3. Kak dK30TCHHBIE, a B JPYTUX — KaK (PUKTUBHEIC IEPEMCHHBIE
4. TOJBKO KaK SHIAOTCHHbIE IepEMEHHBIE

OIIK-5: Cnoco0eH HCOJIB30BATH COBPeMeHHbIe MHGOPMAIMOHHbIE TEXHOJIOTHH U NPOrPaMMHbIE CPeICTBa NPHU PelieHNH NPodecCHOHATBHBIX 3a1a4.

OIIK-5.1 | OIIK-5.1: Brei6upaer | [lepedyeHb TeopeTHYECKHUX BOMPOCOB K 3a4eTy
: COOTBETCTBYIOIIHE 1. UTo 03HaUaET MOHATUE «KAYECTBEHHAs» MOJIEINb perpeccun?
COJICP’KAHUIO 2. B kakom ciiydae BEpHO COOTHOLIEHHE ?
npodeccnoHanbHBIX  3amad | 3. Uto 03HauaeT BHICKA3bIBAHUE «TECHAS JIMHEIHAS CBA3bY»?
WHCTPYMEHTapui 4. Yro mokaszsiBaeT KO3GGUIMEHT eTepMUuHaIuy paBHbIi 0,757
5.

00paboOTKM W aHaJIM3a

Uro Takoe omuOKa anmpokcuManuu?
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Kon HNuauxkarop
HHIMKAT AOCTHKEHHUSA OueHoYHbBIE CPEICTBA
opa KOMIIETCHIM U
JaHHBIX, COBpPEMEHHBIE | 6. [IpuBenuTe npuMep HEMUHEHHOM perpeccuu Mo BKIIOYAEMBIM B Hee OOBSCHSIOUINM ITEPEMEHHBIM, HO TMHEHHOM
MH(pOPMaLIMOHHbIE 10 OLICHMBACMBIM IIapaMETPaM.
TEXHOJIOTHH U IIPOrPaMMHOE | 7. UTo 3HaYUT BHYTPEHHE JIMHEWHAs: MOJENb?
obecrieyeHne 8. OmnwuuuTe, 4T0 03HAYAET BHICKA3bIBAHNE «()YHKIIHSI, HAMITYUIINM 00pa30M ONHUCHIBAIOIIAsl 3aBUCUMOCTD Y OT X»?

Keiic-3apanus, cocrosimue U3 ONUCAHUS CUTYAllUM U BOINIPOCOB K Hell
1. Ompenenute BUA (QYHKIMH, HAWIYYIIUM O0Opa30M OIMMKCHIBAIOMICH 3aBUCUMOCTH pACXOJOB HA MOKYIKY
MIPOJIOBOJILCTBEHHBIX TOBAPOB B 00IMMX pacxoax (%) - y OoT cpeaqHeAHEBHON 3apa00OTHOM IMJIaThl OAHOTO pabOTAIOLIETO
(py0) — X 1O TaHHBIM CEMHU TePPUTOPHUI Y parbckoro perroHa 3a 199X r.

2. JI1st XapaKTepUCTUKHU 3aBUCUMOCTH Y OT X pacCUMTalTe MapaMeTphl CISAYIOMUX (YyHKITHM:
. JIMHEWHOM;

. CTEIIEHHO;

. MOKa3aTeIbHOM;

. PaBHOCTOPOHHEH TUTIEPOOITHI.

OrneHure KXyl MOJENb Yepe3 CPeIHIO OMMOKY annpokcuManun A u F-kputepuit @uiepa.
Hcnoab3yiiTe nporpammy Statistika

OIIK-5.2

OIIK-5.2: Ucnoas3yer s

peeHHsI
npodecCHOHANBHBIX — 33]a4
COBPEMEHHBIC
nH(pOPMAalMOHHbIE
TEXHOJIOTUU u
NporpaMMHBIE  CPEICTBa,
NPEBApUTEIILHO  OIICHUB
BO3MOYKHOCTh "
11esecoo0pa3HoOCTh 1504
UCIIOJIb30BAHUS

IlepeyeHb BONPOCOB Il MOATOTOBKH K 3a4eTy

UTto Takoe perpecCMOHHBIN aHanu3?

Uto noHnMaetcs 1noj napHou perpeccuen?

Onumute cyth Tpaauuuonnoro MHK miist muHeliHOM mapHOW perpeccum.

Urto Takoe «o1ieHka napamerpa»? YeM oTInyaroTcs «MCTUHHBIC) 3HAUEHUS TapaMETPOB PErPECCUH OT UX OLIEHOK?
UTo Takoe OCTaTKU B PErPECCUOHHOM aHaIn3e?

OnuiuTe npouenypy IpoBepKU THIOTE3bI.

Uto Takoe ypoBeHb JOBEpUs?

Urto Takoe WHTepBaNIbHBIN MporHo3? [loueMy BO3HHKAET HEOOXOIUMOCTh MTOCTPOCHUS TOYCUHBIX MPOTHO30B?
Kaxkoii Bug uMeeT cucteMa HOpMaJibHbIX YPAaBHEHUH METO/1a HAMMEHBIIIUX KBAJPaTOB B CIIy4yae JMHECUHOU
perpeccun?

10. [To xakoii popmyIie BEIYUCITSAETCS JIMHEHHBIA KO3 PUIIMESHT TapHOW KOPPESIITIu?

11. Kaxk BbIYHCIISIETCS M YTO MOKA3bIBAET MHJEKC ETepMUHAIIUN?

XA B W=
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Kon HNuauxkarop
HHIMKAT AOCTHKEHU S OueHoYHbIE CpeICTBA
opa KOMIeTeHIUH
12. Kaxk BblumncIsieTcst 1 4To MOKa3bIBAET UHJIEKC IETEPMUHALIUN?
13. Kax mpoBepsieTcst 3Ha4uMOCTh YPAaBHEHHS PETPECCUU U OTIIETBHBIX KOA(DPHUIIEeHTOB?
14. Kax ctpoutcst toBepuTenbHbIN HHTEPBaAJ IPOTHO3a B Cllydae JIMHEWHON perpeccuu?
15. Kax BBIYHCIIAIOTCS ¥ YTO MOKA3BIBAIOT KOA(DPHUITUEHT JIACTUYHOCTH D U CPeTHUM KOIPPHUITUESHT ITaCTHIHOCTH

Keiic-3a1aHus1, COCTOSIIME U3 OMMCAHUS CHTYAIIMH H BONPOCOB K Hell

Onpenenuth GakTopsl, GopMUPOBABIIKE IIEHY KBapTUP B cTposiuxcs nomax B Cankt-IlerepOypre B 1996 r. mo naHHbIM
0 pbIHKE cTposiuierocs xuibs B Cankt-IlerepOypre (1o coctosiHuio Ha nexadps 1996 r.)

Crenepupyiite GUKTUBHYIO [IEPEMEHHYIO z, OTPAXKAIOIIYI0 MECTOIOJIOKEHHE KBApPTUPBl U MO3BOJIAIONIYIO Pa3AeIUTh
BCIO COBOKYIIHOCTb KBapTHp Ha JABE IPYyNIbl: KBapTUpHl Ha ceBepe ropoaa (IIpumopckuii paiion, lllyBanoBo-O3epku,
I'paxxnanka) um Ha tore rtopoma (FOro-3aman, KpacHocenbckuii paiion).lloctpoiiTe ypaBHeHHE perpeccuu,
XapakTepu3yrollee 3aBUCHMOCTb LIEHBI OT BceX (haKTOPOB, B TMHEHHOM U CTENIEHHOH (opme.

CyIiecTByeT i1 pa3HUIlA B IIEHaX KBapTUP, PACIIOJIOKEHHBIX B CEBEPHOU U 10kHOM YacTsax CankT-IletepOypra? SBmsiercs
7 HaIM4yKe OakoHa U JIOJDKHH MTPEUMYIIECTBOM KBapTUPbI Ha pbiHKe? Kak BBl 00bscHUTE 3TOT PakT?
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b) Ilopsnok mpoBeneHHs] TPOMEKYTOUYHOW aTTECTAlMM, II0Ka3aTeId M KPUTEPUH
OLICHUBAHMSL:

[TpomexxyTouHast aTTecTalys Mo JUCHUILUIMHE « DKOHOMETPHKa» BKIIOYAET TEOPETUYECKUE
BOIIPOCHI, TI03BOJISAIONIHNE OLEHUTh YPOBEHb YCBOCHHS O0YYAIONUMMHUCS 3HAHUM, U TPAKTUYECKHE
3aJjaHus, BBISIBIIAIONINE CTENIEHb COPMUPOBAHHOCTH YMEHHM U BIIaJIeHU, MPOBOIUTCS B hopMme
3ayera. 3a4eT MO JAaHHOW JUCLUMIUIMHE TPOBOJAUTCA B YCTHOM ¢opme 1o Ounerawm,
KOKIBIH U3 KOTOPBIX BKIIIOYAET OJUH TEOPETUYECKUIN BOMPOC U OJHO MPAKTHUYECKOE 3aJaHHUE.
[lokazarenm W KpUTEpUM OLIEHMBAaHUS 3aydeTa:—Ha OLIEHKY «3aYTEHO»—00YyYarouuiics
JEMOHCTPUPYET  BBICOKMM  ypOBeHb C(HOPMHPOBAHHOCTH KOMIIETEHLUN, BCECTOpOHHEE,
cUCTeMaTHYeckoe M TIIIyOOKoe 3HaHWe Y4eOHOro Mmarepuaiga, CBOOOJHO  BBIOJHSET
MpaKTUYECKHE 3a/JaHus, CBOOOJHO OINEPUPYET 3HAHUAMU, YMEHUSIMHU, NMPUMEHSET UX B
CUTyallMsiX  TIOBBIIIEHHOM  CII0)KHOCTH;—Ha OLIEHKY  «HE3a4TEeHO»—O00y4aromuncs
JNEeMOHCTpUpyeT 3HaHusi He Oonee 20% TeopeTHdyeckoro Mmarepuana, JIOMyCKaeT
CyIIECTBEHHBIC  OIIMOKM, HE MOXET [0Ka3aTh HHTEUICKTyalbHbIC HABBIKA PELICHHS
MPOCTHIX 3ajau.
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