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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,
MPOTHO3UPOBAHUS U YIPABJICHUS SKOHOMHUKOW Ha Makpo - U MHUKpPO - YpOBHsX. B mporiecce
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

JqucuuiuinHa OKOHOMETpPMKA BXOJUT B 00s3aTelbyl0 YacThb Y4e€OHOIro IIJIaHa
00pa3oBaTeNbHON POrPaMMBI.

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

Crarucrtuka

Maremaruka

DKOHOMHKA OpraHu3alru

Metob1 00pabOTKH S5KOHOMUYECKOI HH(POpMALIUU

Maremaruka

3Hanus (YMEHHMs, BIaJCHUs), MOJyUYCHHbIC NPH M3YyYCHUU JAHHOW TUCHUIUIMHBI OyIyT
HEOOXOAUMBI JUIsl U3yUEHUS TUCHUILINH/TIPaKTHK:

ITonroroBka k cra4e u cjada rocyAapCTBEHHOTO HK3aMEHa

[ToaroToBKa K 3aIUTe U 3aIIMTa BBITYCKHON KBAJIM(UKAITMOHHON paboThI

busHec-nnanupoBanue

3 KomnereHnuuu ody4yarouierocsi, popmupyembie B pe3yJibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IIJIAHUPYEMBble Pe3yabTAThl 00y4eHH sl

B pesynabprare OCBOGHMS IJUCHMIUIMHBI (MOIyJs) «OKOHOMETPUKa» OOydarouuiics
JIOJDKEH 0071a/1aTh CIICAYIOUIMMH KOMIIETEHLIUAMU:

Kon nanukaTopa NHnukaTop TOCTHKEHUSI KOMIIETCHITUN

OIIK-2 CrocobeH ocymecTBIsATh cOOp, 00pabOTKY M CTAaTHCTUYECKUN aHANU3 JaHHBIX,
HEOOXOIMMBIX JUIsI PEIICHHS TOCTABICHHBIX YKOHOMUYECKHUX 3a/1a4;

OIIK-2.1 [Ipou3BoguT mouMck u cOOp MAaHHBIX Ui (GOpPMHpPOBaHUS  Oa3bl
CTATUCTUYCCKOI'O NCCJICAOBAHN I
OIIK-2.2 OOpabarbiBaeT M aHATWM3UPYET CTATUCTUYECKYI0 HMH(POPMAIHMIO C

HCIIOJIb30BAHUEM METOJ0B HSKOHOMHUYECKOIO aHajiu3a, CTAaTUCTHKH H
CHeIUaIbHBIX TPOrPAMMHBIX CPEJCTB, MOTyYaeT 00OOCHOBAHHBIC BHIBOJIBI U
Hpe;[naraeT BO3MOXHBIC BapI/IaHTBI peH_IeHI/I}I HOCTaBHGHHOﬁ
DKOHOMMYESCKOW 3a1a9H

OIIK-3 Cnoco0eH aHaJIM3UPOBATh U COACPHKATEIBHO OOBSICHATH MPUPOAY SKOHOMHUECKUX
IPOLIECCOB HA MUKPO- U MAKPOYPOBHE;

OIIK-3.1 [IpumeHsieT MOHATUMHBIA anmapar KOHOMHUYECKON HayKH ISl ONMCAHMS
MHUKPO- 1 MAKPOIKOHOMHUYECKHX MTPOLIECCOB
OIIK-3.2 IIpuMeHsseT CTaHAAPTHBIE TEOPETUYECKUE MOJAEIU U  COBPEMECHHBIE

METOAMKH pacyera ¥ aHalW3a TII0Ka3aTeliel, XapaKTepU3YIOIINX
HKOHOMHYECKHUE MTPOIICCChI M SIBJICHUS HA MUKPO- U MAKPOYPOBHE

OIIK-3.3 AHanu3upyeT M MHTEpPOPETUPYET IIOKa3aTelH, XapaKTepU3YyIOoIHe
HKOHOMHYECKHUE TPOLIECCHI U SIBIICHUS] HA MUKPO- U MAaKPOYPOBHE




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

HHUCIIC:

— KOHTaKTHas pabota — 57,2 aka. 4acoB:
— ayIUuTOpHas — 54 akajl. 4acos;
— BHeayIuTopHas — 3,2 akaJl. 4acoB;

— camocTosiTenpHas padorta — 33,1 akaj. 4acos;
— B (hopMe MPaKTUYECKON MOATOTOBKHM — () akaj. yac;

— MOATOTOBKA K 3K3ameny — 17,7 akaj. yac

dopma arTecTaluy - SK3aMEH

AynutopHas 3 s
o | xouraxrhas paGora E z dopma TeKyIero
=
Paznen/ Tema § (B axaj. vacax) E = Brg . KOHTPOIY Kon
T — S & O | caMOCTOATENBHOM | yCTEBAGMOCTH M | L 0
A 3 g £ paboTbl MIPOMEKYTOYHON
Tlek. J;:g- HE;}I:T 5 % aTTecTalnu
1. Beenenue B mpeamer
HI/I:ITZY‘:’THH; CTHBIN OTIPOC OIK-2.1,
1.1 Tpenver o, rcl))Togllza;( Y Oruer ng OIK-2.2,
SKOHOMETPHUKH, €€ Ieb, 2 4 2 A . OIIK-3.1,
3amaun. ba3oBbic TOHATHS BBITOTHCHHIO niaGopartopHoi OIIK-3.2
’ 11abopaTOPHBIX pabote Y
OIIK-3.3
pabor
1.2 TloBTOpEeHHE TEOpUH N3yuenne 83?:%;’
BEPOSITHOCTU u ) 4 31 JUTEPATYPHI, YCTHBIH orpoc OHK-3'17
MaTeMaTHIECKOI 7 ’ MOATOTOBKA K | TOKJIA] K CEMUHAPY OHK-3'2’
CTaTUCTHKU CEeMHHapy OIK-3.3
1.3 MaremarumaTu4eckoe
MO/JIEIUPOBaHUE B OIIK-2.1,
IKOHOMHUKE. Knaccer Mavuenue OIIK-2.2,
MOJICIICH. Bugsr 2 4 4 J'II/IquaT . YCTHBIH OTIpOC OIIK-3.1,
MePEeMEHHBIX. Drarsl patyp OIIK-3.2,
9KOHOMETPUYECKOIO OIIK-3.3
MOJICIIMPOBAHUS
Hroro no pazmeny 6 12 9,1
2. Perpeccuonnslie MoJenu
W3ydenue
JUTEPaTypBI, OTYeT I10 }
IIOATOTOBKA K 11a00paToOpHBIM OIK-2.1,
BBITIOJHEHUIO aboTam OIK-2.2,
2.1 Jiuneiinas perpeccus. 2 5 5 P OIK-3.1,
11a00paTOPHBIX OTYEeT 1O
OIIK-3.2,
pabort MPOX0XKICHUIO OIK-3.3
[IpoxoxneHus monynst MOOK ’
7 MOOK
N3ydenue
JTUTEpaTypHl, Ortyer o }
IIOATOTOBKA K nabopaTopHOi 8%? %é’
2.2 Henuneiinele wmoaenu BBITIOJTHEHUIO pabote e
perpeccun 2 4 4 n1abopaTOPHBIX OTYET O OIK-3.1,
OIIK-3.2,
pabor MIPOXOKICHUN OIK-3.3
[Ipoxoxnenne Moyt MOOK ’
MOOK
Hroro no pazmeny 4 9 9




3. BpemeHHbIEe psibl

N3ydenue
JTUTEPaTypPHI, Oryer o ) OIK-2.1,
MIOJITOTOBKA K nabopaTopHOi
OIlK-2.2,
3.1 OcHOBHBIE 3JIEMEHTHI BBITIOJTHEHUIO pabote
2 4 4 OIIK-3.1,
BPEMEHHOTO psijia 11a00paTOPHBIX Otuer o
OIIK-3.2,
pabor MIPOXOKICHUH OIK-3.3
[IpoxoxneHue monynst MOOK ’
7 moayist MOOK
N3ydenue
JTUTEpaTypHl, Ortyer o ) OIK-2.1,
MOJITOTOBKA K nabopaTopHOi
OIlK-2.2,
3.2 Mopgenu cTarroHapHbIX ) 4 3 BBITIOJTHEHUIO pabote OIK-3 1
Y HECTAI[MOHAPHBIX PSIO0B 11a00paTOPHBIX Otuer o OHK-3'2’
pabor MIPOXOKICHUH OHK-S' 3’
[Ipoxoxaenne moayist MOOK ’
monyist MOOK
HWroro no pazneny 4 8 7
4. CucrteMbl 3KOHOMETPUYECKUX
YpaBHEHUH
Wzyuenne
JIUTEPATyPHI, Otuer o 3 OIK-2.1,
MOJITOTOBKA K nabopaTopHOi
N OIIK-2.2,
4.1 Cucrembl ypaBHEHHil B BBITIOJTHEHHIO pabote
2 3 3 OIIK-3.1,
9KOHOMETPHKE 1a00PaTOPHBIX OTYET O
pabor MIPOXOKICHUH OIIK-3.2,
TPOXOKCHHE Moxyns MOOK OTK-3.3
7 moayist MOOK
W3ydenue
pepennes | oo | omeau,
4.2 Cucremsl JTUHEHHBIX B:III['I(:)HI-‘I)CHI/I}O 02602}:: 0 OIIK-2.2,
OJHOBPEMEHHBIX 2 4 5 p OIlK-3.1,
N 11a00paTOPHBIX OTYeT 0
ypaBHEHHUI OIIK-3.2,
pabort MIPOXO0KJCHUH OIK-3 3
MIPOXOXKACHUE monynst MOOK ’
moayist MOOK
Hroro no pazaeny 4 7 8
Mavuenue OIlK-2.1,
J'II/ITey‘;THHBI OINK-2.2,
5.1 3auer 7 o (I,) pra ’ TEeCT OIIK-3.1,
B ey OI1K-3.2,
Y OIIK-3.3
Hroro no pazmeny
Uroro 3a cemectp 18 36 33,1 9K3aMeH
Hroro nmo gucuuiuinHe 18 36 33,1 3K3aMCH




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. DxoHomerpuka : yueOHuK nansi By3oB / WM. WM. EnmceeBa [m mp.]. — Mocksa
NznarensctBo FOpaiit, 2020. — 449 ¢. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-00313-0.
— Texct : anextponnsiii // OBC Wpaiit [caiiT]. — URL: https://urait.ru/bcode/449677 (nara
obpamenus: 20.01.2023 )

2. byxBanoB, A. B. Jlekiun 1no u30paHHBIM BONPOCAaM KJIACCHUYECKUX (DMHAHCOBBIX
Mozenel : yue6. mocooue / A. B. Byxsanos, E. A. Jlopodees, B. JI. OkysnoB ; mox Hay4H. pen. A.
B. Byxsanosa ; Beicmas mkosna menemxmenta CIIOI'Y. — Canxrt-IletepOypr : Bricias mkona
MenemkmenTa, 2010. — 352 c. - ISBN 978-5-9924-0050-2. - Tekct : 3JEKTPOHHBIN. -
https://new.znanium.com/read?id=191312 (mzara o6pamenus: 20.01.2023 )

3. ConmanbHO-3KOHOMHYECKOE MPOTHO3MpoBaHue: YuebHoe mocodue / ['epacumon A.H.,
I'pomos E.U., Cxpunauuenko }O.C. - Mocksa :CtI'AY - "Arpyc", 2017. - 144 c.: ISBN
978-5-9596-1294-8. - Tekct : 3nmeKTpOHHBIN. - https://new.znanium.com/read?1d=314549 (nata
obpamenus: 20.01.2023 )



0) lonotHuTeIBHAS IUTEPaTypa:

1. AiiBazsia, C. A. Metoapl skoHOMeTpHKH : yueOHuk / C. A. AiiBa3sH ; MockoBckas
mikosa SkoHoMuku MI'Y um. M.B. Jlomonocosa (MIIID). — Mocksa : Maructp : UHOPA-M,
2020. — 512 c. - ISBN 978-5-9776-0153-5. - Tekcr : oanexktpoHHbii. - URL:
https://znanium.com/read?1d=355480 (mata oOpamenus: 20.01.2023 ). — Pexxum moctyma: 1o
TIOJIIIHCKE.

2. Koctionun, B. M. DxoHomeTpuka : yuyeOHMK M TpaKTUKyM mis By3oB / B. .
Koctionnn. — Mocksa : U3natensctBo FOpaiit, 2020. — 285 ¢. — (Bsicmiee oOpa3oBanue). —
ISBN 978-5-534-02660-3. — Tekct : anektponubii // OBC IOpaiir [caiit]. — URL:
https://urait.ru/bcode/450113 (nata obpamenus: 20.01.2023 )

3. KoppensimmoHHbIii U perpecCuOHHbIN aHanu3 : yaeOHoe mocodue / M. I'. Kapenuna, B.
1. Tpopumosa, T. A. MsanoBa u ap. ; MI'TY. - Marautoropck : MI'TY, 2016. - 1 anekTpoH.
OTIT. JTUCK (CD-ROM). - 3ard. c THUTYIIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?7name=2489.pdf&show=dcatalogues/1/1130
255/2489.pdf&view=true (mara oOpamenus: 20.01.2023 ). - MakpooosekT. - Tekcr
ANIEKTPOHHBIN. - CBeieHus nocTynHsbl Takke Ha CD-ROM.

4. Jlaktuonoga, FO. C. Dxonomerpuka : yaeonoe nocodue / 0. C. Jlaktuonosa ; MI'TV. -
[2-e u31., moArot no ned. u3a. 2005 r.]. - Marautoropck : MI'TY, 2016. - 1 31eKTpOH. ONT. AUCK
(CD-ROM). - 3ard. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload7name=3074.pdf&show=dcatalogues/1/1135
273/3074.pdf&view=true (mara oOpamenus: 20.01.2023 ). - MakpooosekT. - Tekcr
AJIEKTPOHHBIN.

5.JlorynoBa, O. C. DkxoHomeTrpuka cpeactBamm Statistica 6.1. Bpemennsie u
OUHaMu4eckue psaabl : yuebnoe nocodbue / O. C. JlorynoBa, E. A. Unbuna, B. B. Koposesa ;
MITY. - Marauroropck, 2009. - 135 ¢ : wmn, guarp., Tabn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload7name=228.pdf&show=dcatalogues/1/10561
18/228.pdf&view=true (mara oopamienus: 20.01.2023 ). - MakpooOBeKT. - TEKCT : 37EeKTPOHHBIH.

TAx cnanmam rrArramyrr 7% AvraAam mymrrrr v mavsaran vva £ 1Y DAONA

B) MeToan4eckue yKa3aHusi:

1. Illanvyenko, H.M. DxonomeTprka [ DneKTpOHHBIN pecypc|: 1ab0opaTOPHBIN MPaAKTUKYM:
yuebHnoe nocobue / H. U. lllanuenko. — YapsHoBek: Yl TV, 2011. — 117 c. — Pexum nocrymna:
http://window.edu.ru/resource/537/74537/files/ulstu2011-90.pdf (nara obpamenus: 20.01.2023 )

r) [Iporpammuoe odecieuenne u UHTEepHET-pecypcehI:

IIporpammHoe o0ecneuenne

Haumenosanue 110 Ne norosopa CpoK neicTBUS JTUIEH3UU
771p cB00OHO pacrnpoctpaaseMmoe 10 0eCCpPOYHO
STATISTICA B.6 K-139-08 o1 22.12.2008 0OECCPOUHO
FAR Manager ¢B0001HO pacnpocTpansgemoe 110 0eCcCpOYHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
HaszBanue kypca Ccblika

Nudopmannonnas cucrema - ExmHoe okHO moctyma KURL: http://window.edu.ru/
HHGOPMAIMOHHEIM pecypcaM

[Touckosas cucrema Axanemust Google (Google Scholar) [URL: https://scholar.google.ru/




Hamuonanbuasa uHGOPMaIMOHHO-aHATU TUIECKAsT URL-
cucrtema — Poccuiickuii UHAEKC HAy4YHOTO IUTUPOBAHUS )
(PYHI)

9 MaTepHaJIbHO-TEXHHYECKOE o0ecneuyeHne JUCIUILIHHBI (MOIYJIA)

https://elibrary.ru/project_risc.asp

MaTepI/Ia.HBHO-TeXHI/I‘IeCKOG obecrnieucHUe JUCHUIIIIMHBI BKJIIFOYACT:

VY4yeOHble  ayaWTOpUW Ui TNPOBEACHUS  3aHATUH  JIGKIMOHHOTO  THMA -
Cnemmanu3upoBaHHasi  (ydueOHass) wmeOenb  (CTOJNBI,  CTYdbs, JOCKa  ayJuTOpHAs),
MyJIbTUMENIHOE 000pyAOBaHUE (IIPOEKTOP, KOMIIBIOTEP, SKpaH) Ui MPE3eHTAUN y4eOHOTO
Marepuaa no JUCIUILUINHE;

VYdeOHble ayaUTOpPHH ISl TPOBEACHUS JAOOPATOPHBIX 3aHSATHH, TPYIIOBBIX U
WH/IMBUIYAIGHBIX KOHCYJIBTAIMA, TEKYIIETO0 KOHTPOJS M IPOMEXKYTOYHOH aTTecTalnuu -
Crnennanu3upoBanHas (yueOHas) MeOenb (CTONBI, CTYJbs, JOCKA ayIUTOPHAs), MepCOHATbHBIC
KOMITBIOTEPHl OOBEJMHEHHBIE B JIOKAJIBHBIE CETH C BHIXOJOM B Internet m ¢ moctymom B
AIIEKTPOHHYI0  MH(POPMAIMOHHO-00pA30BATENbHYI0  CpPEly YHHBEPCHUTETa, OCHAIICHHBIC
COBPEMEHHBIMHU IPOTPAMMHO-METOINICCKIMU KOMIUIEKCAMHU

AyauTopun Al cCaMOCTOSITETIbHOM pabOThl (KOMITBIOTEPHBIE KJIACCHI; YHTAIBHBIC 3aJIbI
o6ubmuorexn) - Cnenuanu3upoBaHHas (ydeOHas) MeOenb (CTOJbI, CTYJbs, I0CKa ayAUTOpHAs),
IepCOHANbHBIE KOMIBIOTEPHl OOBEAMHEHHBIC B JIOKAIbHBIE CETH C BBIXOAOM B Internet u ¢
JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTENbHYI0 Cpedy YHHBEPCHUTETA,
OCHAIIIEHHBIE COBPEMEHHBIMH IPOTPAMMHO-METOAMYECKUMH KOMITJICKCAMHU

[Tomemenne i XpaHeHMS M NPO(UIAKTUYECKOTO OOCITY)KMBaHUS  yueOHOTO
obopynoBanus - Mebenb (CTOJIbI, CTYJIbsI, CTEIUTAXKH JJISl XpaHEHUsT y4eOHO-HATTISTHBIX TTOCOOUH
U y4eOHO-METOJMUECKOM JOKYMEHTAIINHN ), IEPCOHAIBHbBIE KOMITBIOTEPHI.



Y4eOHO-MeTOANYECKOE O0ecTeyeHHe CAMOCTOSITEIbHOM PadoThl 00y4al0IIUXCS
MOCTPOEHME MOJEJIX JIMHEWMHOW MAPHOM PETPECCUU
JlabopaTopnasi pabora Nel.

Buiyucnenue koagghuyuenmos ypasnenus iuHeliHou pecpeccuu

[Tapnas perpeccusi — 3T0 ypaBHEHHUE CBSI3U ABYX MEPEMEHHBIX ) U X:

y=f(x),

TZie y - 3aBUCHMAsl NepeMeHHast (pe3yIbTaTUBHBINA NMPHU3HAK); X - HE3aBHCUMas, OOBSICHSIIOMAT
nepeMeHHasi (MpU3HaK - (aKkTop).

JIuneitnas mapHas perpeccus: ¥V =d +bx+ & .

[TocTpoeHue ypaBHEHHS] perpeccuy CBOJIUTCS K OIICHKE ee MapamMeTpoB (B MPUBEIECHHBIX
BBIIIIE YPABHEHUSAX PpErpeccuu — mapaMmerpbl a U b). JlJis OLEHKH MapaMeTpoB pPErpeccHid,
JUHEHWHBIX IO TIapaMeTpaM, HCIOIB3YIOT MeToa HauMmeHblnux kBaapatoB (MHK). MHK
MIO3BOJISIET MOJIYYUTh TAKUE OLIEHKHU IIapaMeTPOB, IIPU KOTOPHIX CyMMa KBaJIpaTOB OTKJIOHEHUU

dakTUYeCKUX 3HAYEHUI pe3yJbTaTUBHOTO MPHU3HAKA ) OT TEOPETHUECKHUX V(X) MunnmanbHa,
T.€.

A (2 .
> (y=7,) —>min_
JIyist TMHEWHBIX YpaBHEHUM pelaeTcs CIeNYIONmas CHCTeMa OTHOCUTENIBHO @ | b:

na + bz X = Z v,
aZx +bz x = Zyx.
J1n1st pereHust JaHHOW CUCTEMBI M HAXOXKICHHUS a U b MOXKHO MCIIOJIb30BaTh J1BA MOAXO0/A!

1. Mcnonp3yroTes ClleyroHe COOTHOIIEHUS:

NI D% no 2y

= Ab =
eyl eyl S
g_Ba., Ab
A’ A

a=Yy-—bx, (1)

2 T 5 2 2)



¢ - -
e Cov(x,y)= —Z(X,- —x)(¥;—¥) - KxodhduIMEHT BHIOOPOUHOH  KOBApPHAIUN;
iz

n
. —\2
O, —;Z(x,- -X)" . aucnieperst (HaKTOPHOTO TPH3HAKA WM BBIOOpOYHAs BapHalus,
i=1

o6o3nauaemas kak Var(x).

3agaua

HmeroTcst cTaTUCTUYECKHE JaHHBIE MOCTYIUIGHHS JOTOBOPOB B KOHCOJHMIWPOBAHHBIN
oromxer Cankt-Ilerepbypra(y, mipo py6.) B 3aBUCUMOCTH OT YHMCICHHOCTH PabOTalOIIMX Ha
KPYIHBIX U CPEHUX MPEIIPUATHIX (X, mblc.ues.) SKOHOMHUKH paiioHoB 3a 2012 r. mpeacTaBiIeHbI
B TaOnuie 1.

Taonuma 1
N Toctynenme YucsieHHOCTH
Ne paiiona |  10roBopoB B
padoraronmx
ropoga |Owakery (MJpI. X (Thic. verL)
pyo.)
1 4,4 3,3
2 8,1 6,2
3 12,9 8,1
4 20,8 18,3
5 15,5 20,2
6 28,8 23,1
7 37,5 39
8 48,7 491
9 68,6 60,1
10 104,6 74,2
11 90,5 79
12 88,3 95
13 132,4 106
14 122 112,2
15 99,1 115
16 144,2 125,1
17 150,6 132
18 156,1 149
19 209,5 157
20 342,9 282

HeobxoaumMo mocTpouTh TMHEHHOE ypaBHEHUE TTAPHOU PErPEeCcCrH y OT X.
Pemenue.

1. Jlns pacuera mapaMeTpOB ypaBHEHHS JIMHEHHOW PETrpecCUH IMOCTPOMTE pPaCUETHYIO
Tadnuiy 2.

Ta0nuua 2
Ne y X Xy x? 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
9 68,6 60,1
10 104,6 74,2
11 90,5 79

12 88,3 95

13 132,4 106
14 122 112,2
15 99,1 115
16 144,2 125,1
17 150,6 132
18 156,1 149
19 209,5 157
20 342,9 282

WUtoro
CpepgHue ; ; E x_2 ?
3HayeHuA

2. Ucnionw3ys popmynel 1, 2 paccuuTaiiTe mapameTpsl a U b.
3. 3anuimuTe NOJy4YEHHOW YpaBHEHUE MTapHON PErPECCUM.

4. Jlns 0OpoBEpPKH MPABUIBHOCTH  TOJYYEHHOTO  YPaBHEHHUS  BOCHOJIb3YHTECH
craructrueckoi ¢pynkuueit IMHEMH Tabinunoro npoueccopa Microsoft Excel, mst aToro:

— BBIJICIUTE UHTEPBAJ STYCCK, COACPKAIIUN 2 CTONIOIA U 5 CTPOK;
— BCTaBbTE (YHKIIHIO JIMHEWH, 3anaiiTe 3HaueHHe KOHCTAHTHI H CTATHCTHKH paBHBIMU
EAUHULE.
— BBeguTe Qopmyny kKak (opMmyilny MaccuBa, ANl 4ero HaKMUTE KiaBumly F2 a 3areMm
komOuHanwmio kinasui Ctrl+Shift+Enter.
B Tabnune 3. mokasaHo, B KakOM IMOPSAJKE BO3BpAIllaeTCs JOMOJHUTENbHAs
perpecCcUOHHas CTaTUCTUKA.

Tabmumna 3
b a
Sép S€q
r? sey
F df
SSpea. SSocm.

JlabopaTopnasi paGora Ne2.
Buiuucnenue kosghpuyuenma koppensiyuu u cpeoHel ouwubKu annpoKcumMayuu
TecHOTY CBA3M M3y4aeMbIX SBJICHUM OLICHUBACT JUHEHHbIH KOI(PPUUHMEHT NapHOM

xoppensimnn 7y, :



. _pOs _Cov(x,y) _yx—y-X

o 0.0, 0.0,

2 =2 2 =2
e O, =\Vx —Xx , 0,=\yV —V

JIuneliHbi K03 QUITMEHT KOPPENSIUN U3MEHSETCA B IpeAenax I1<r Xy <1 .

PaBencTBO KO3(duIMEHTa HYIIO CBHACTEIBCTBYET 00 OTCYTCTBHUU JIMHEHHOW CBSI3H.
PaBenctBo ko3¢ dunmenta -1 unu +1 nokaspiBaeT Hanu4Me QYHKIMOHATBLHON CBSI3U. 3HAK «+»
yKa3plBaeT Ha CBS3b MNPSAMYI0 (YBEIMYCHHWE WJIM yYMEHBIIEHHE OJHOTO IpH3HAKa
COIIPOBO’KIAETCS aHAJIOTUYHBIM U3MEHEHUEM JIPYTOTo MPU3HAKA), 3HAK «-» YKA3bIBA€T HA CBA3b
odpatHyl0 (yBeJIMYCHHE WJIM  yMEHBIICHWE  OJHOTO  TpPHU3HAKA  COMPOBOXKIACTCS
IPOTHBOIOJIOXKHBIM 10 HAIIPABICHUIO U3MEHEHHEM JAPYroro npusHaka). [lokazaTensiMm TeCHOTHI
CBSI3M MOXKHO JIaTh KAYeCTBEHHYIO OIICHKY:

KonuyecTtBeHHasi Mepa TeCHOTHI cBsi3M | KaudecTBeHHasi XapaKTepUCTHKA CUJIbI
CBSI3H
1o 0,25 Ouens ciabas

0,25 —-0,44 Cnabas

0,45 —-0,64 YmMepennas

0,65 - 0,80 CuiipHast

0,81 -0,90 Becwma cunpHas

0,91 -1,00 O4eHb CHIIBbHAsA

OueHky KadyecTBa IOCTPOEHHOM Mojenu onpenensieT Kod¢gduuuenTt (MHAEKC)
AeTepPMHHAIUM, 2 TAKXKE CPeIHANA OIIHOKA aNNPOKCUMALMH.

2
Kosppuuuenr nerepmunanuu 7, :

. :Z(j}x_y)z
DN CES )

Koapduuuent nerepmuHanuu npuHUMaeT 3HaueHuss oT 0, korzma QaxkTopel X He
OKAa3bIBAIOT HUKAKOTO BIMSHHS Ha 3aBUCHMYIO IIEPEMEHHYIO, 10 1, KOrja N3MEHEeHHUS 3aBHCUMOI
NIEPEMEHHO ) TOJTHOCTHIO OOBSICHUMBI BIUSAHUEM (DAKTOPOB MOECIIH.

DyHKIIMOHAJIBbHAS CBSI3b BOZHUKAET MPU 3HAYEHUHU paBHOM 1, a orcyTcTBuUe cBs3u - 0. [Ipu
3HAUEHUSAX TOKa3aTelieil TeCHOTHI cBsizu MeHbie 0,7 BenwmurnHa Kod(hdUIMEeHTa AeTepMUHAINH
Bcerna Oyner Hmwxke 50%. DTo o3HadaeT, YTO Ha JOJIO Bapualuu (aKTOPHBIX MPU3HAKOB
MMPpUXOAUTCA MCHbIIIAA 4aCTh 11O CPABHCHHIO C OCTAJIbHBIMU HCYYTCHHBIMU B MOACIIN (baKTOpaMI/I,
BIIMSIOUIMMHI Ha U3MEHEHHE Pe3yJbTaTUBHOrO Mokasarens. [locTpoeHHble TpH TaKUX YCIOBHSIX
pPEerpecCUOHHbBIE MOJIENTM UMEIOT HU3KOE MPAKTUYECKOE 3HAUCHHUE.

Cpeansisi ommdKa anmpoOKCUMAIIUM - CPEJlHEE OTKIIOHCHHE PACUETHBIX 3HAYCHHH OT
(haKTHYeCKuX:

~_1 IS =Y 000
A—HZAl. nz . 100% .

JlonycTuMBIN Mpeies 3HaYeHU | A - e 6onee 8 - 10%.



3agaua

OnpenenuM JuHEHHBIH KO3()QHUIMEHT NHapHOW KOPpEeNALHMH W CPEIHIO OIMIMOKY
aTnMPOKCUMAIINH VISl YPAaBHEHHS TIApHOW perpeccuu, mojrydeHHoro B JlaboparopHoit padote Nel.

Pemenue.

1. JomomuuTe TabiuIry 2. CAEAYIOIMIMMH pacueTHBIMHU TOJIAMH (Tad. 4).

Tabnuna 4
Ne 1 ] ] ) ) y A,
paiioHa y 2 2
1 4
4 ,3
2 § {
,1 ,2
3 ] §
2,9 ,1
4 ]
0,8 8,3
5 ] y
5,5 0,2
6 ] y
8,8 3,1
7 3
7,5 9
8 4 4
8,7 9,1
9 ¢ {
8,6 0,1
10 ]
04,6 4,2
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 3 y




42,9 82

UTtoro
CpepH
Mne 3HaueHuA

o

2
(e

I"xy

2

o

A

2. CpaBHHMTE NOJYYEHHOE 3HaueHHE KOd(QUIMEHTa IEeTepMUHALMU CO 3HAYEHUEM,
BeIuncieHHbIM pyHkiueit JIMHENH.

3. CaenaiitTe BBIBOJIBI O TECHOTE CBSI3U M 00 OLIEHKE KauecTBa MOCTPOSHHON MOIEIIH.
JlabopaTopHasi pabora Ne3.
Oyenka 3nauumocmu ypaerenus pecpeccuu ¢ nomowvio F-xpumepus @uwepa

F-xputepuii @umepa 3akiI04aeTcs B MNPOBEPKE THUNOTE3bl Hy O CTATUCTUYECKOM
HE3HAYNMOCTH YPaBHEHHsI perpeccuu. J{Jisi 5TOro BBEIMOTHSAETCS CpaBHEHHE (HAKTHUECKOTO Fpum
U KPUTHUYECKOTO (TaOJMIHOTO) Firag, 3HaUEHUN F-KpuTepus Ouiepa.

Fpaum onipenienseTcss U3 COOTHOIICHUS 3HaueHUM (PaKTOPHOM M OCTATOYHOM JHCIIEPCHIA,
pacCYMTAaHHBIX HA OJIHY CTETIEHb CBOOOIBI:

Z(y—ﬁf:l—rfy' mo 3)

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

FTa6J1 — MAaKCUMaJIbHO BO3MOKHOC 3HAYCHUC KPUTCPHUA 110 BJIUAHHUCM CquaﬁHBIX
(GaKkTOpOB MpHU CTEMEHSAX CBOOONBI k1 = m, ko = n —m — 1 (1 TuHEWHON perpeccuut m = 1) u
YPOBHE 3HAYHMOCTH OL.

YpoBeHb 3HAYUMOCTH O — BEPOATHOCTH OTBEPrHYTh IPABUIBHYIO TUIIOTE3Yy IIPH
YCJIOBHH, 4TO OHA BepHa. OOBIYHO BenrunHA O TpuHUMaeTcs paBHoi 0,05 wmm 0,01.

Ecmu Fuaer < Fpam, TO Hp - rumore3a o ciayd4alHOW MPUPOJE OLIEHHBAEMBIX
XAPAKTCPUCTHUK OTKIIOHACTCA W IMPU3HACTCA HUX CTATUCTUYCCKAA 3HAYMMOCTH W HAACIKHOCTD.
Ecmu  Fuaen > Fpam, TO THIOTE3a [Hp HE OTKIOHSETCS W NPU3HAETCA CTaTUCTHUYECKas
HC3HAYUMOCTDb, HCHAAC)KHOCTb YPAaBHCHUS PCTPECCUU.

3agaua

Onpenenum F-kputepuit @uiiepa AJisi ypaBHEHUSI TTapHON PETrpecCcHUH, MOJTYYEHHOTO B
JlaGopatopHoii pabote Nel.

Pemenmne.



1. Paccuuraiite Fpam 10 hopmyne 3 U CpaBHUTE MOJYy4YEHHOE 3HAYEHHE CO 3HAUEHUEM,
paccuntanHbeM ¢ nomornbio ynkiun JIMHEWH B JIabopaTopHoit paboTeNel.

2. Omnpenenute Frasn IpU 33AaHHOM ypoBHE 3HaunmMoctu o = 0,05 (Ilpunoocenue 1).
Kputnueckoe 3HaUeHHE TaK)XKe MOXKHO HaTH ¢ moMotbio Gpyuakuu Excel FPACIIOBP.

3. CpaBHuUTE NOJydyEHHBIE 3HAUYEHUS Finagr U Fipaxm, CACTANTE BBIBOJ O CYLIECTBEHHOCTH
CBSI3H.

JlabGoparopHasi padora Ne4.
Oyenka cmamucmuyeckou 3HAYUMOCMU NAPAMEMPO8 pecpeccuul U Kopperayuu

s OLEHKHM CTATHCTHYECKOH 3HAYMMOCTH KOI(p(PHUIHEHTOB perpeccud H
KOppeJIsiiuM paccuuThiBatoTCa f-Kpurepuid CThIOAEHTAa U JA0BEpPUTEIbHbIC HHTEPBAJIbI
Ka)XJ10r0 13 MokKazareiiei. Beragsuraercs runoresa Hy o ciiydalHOW PUPOJIE MOKa3aTeleu, T.€. 0
HE3HaYMMOM HX OTIAMYMU OT Hynd. OleHKa 3HAaYUMOCTH KO3(DQHUIMEHTOB perpeccud u
KOppe/SIIMM ¢ TIOMOIIbIO f-KpuTepuss CTbIOAEHTAa NPOBOAUTCS IIYTEM CONOCTABIEHUS HX
3HAYCHHUM C BEIMUYNHOMN CITyIaitHOM OITHMOKH:

ly=—3 t,=—; . = . (4)

Cayvaiinble 0IIMOKHU MTapaMeTPOB JTUHEHHOH perpeccuu M KO3 PHUIHEeHTa KOPPESIUH
OTIPENIETSAIOTCS TI0 (hopMyTIaM:

2 =30 n-2)

sep = Z(x_)?)z (5)
D0t D PSR ) JE o
se, = 2 : nZ(x—)_C)z = SZOC’"-W _Socm.W’ (6)

(7

CpaBHuBas (QakTHUECKOE U KPUTUYECKOE (TAOJIMYHOE) 3HAUCHUS {-CTATUCTUKH - lmag: U
tpaxm - IPUHAMAEM WM OTBepraem runoresy Hy.

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

2 2
PaBEHCTBOM: tr = fb =/ F.

Ecnut tmaon < tpaxm WM tpaxm < - tmaéz, TO Ho OTKIOHSETCA, T.€. d, b U Fy HE CIy4aiHO
OTJIMYAIOTCS OT Hylsl M C(OPMUPOBAIUCH MOJA BIMSHUEM CUCTEMAaTHYECKU JEHCTBYIOIIETO
daxTopa X.

Ecmu tmaen > tpaxm WK tpaxm > - tmaon, TO TUNIOTE3A Hp HE OTKIIOHSAETCS W IPU3HAETCSA
cilydaifHas npupoaa GopMHUpOBaHUS d, b WIH Fyy.

3agaua



OLeHMM CTaTHCTHYECKYIO 3HAYMMOCTh KOI(P(HIIMEHTOB PErpeccHu, PacCUYMTAHHBIX B
JlaGopatopHoii pabote Nel.

Pemenue.

1. ITpumute runore3y Hy 0 CTaATUCTUYECKHA HE3HAYUMOM OTJIMYMM TTOKA3aTeIeH OT HYJIA a
= b = rxy = 0.

2. PaccumTaiiTe BeNMWYMHBI CIYYalHBIX OIIMOOK, HCMONb3ys (opmymnsr 4, 5, 6, 7.
CpaBHUTE TOJy4YEHHBbIE 3HAYEHHUS CO 3HAUEHUSIMHU, PACCUYMTAHHBIMHU C IMOMOIIBI0 (DYHKUIUU
JIMHEWH B JlaGopaTopHoii padoTteNel.

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

4. CpaBHUTE NOJYYECHHBIC 3HAYECHUS lmaor U lpaxm, CIETANTE BBIBOJ O CTATUCTUYECKOM
3HAYMMOCTH [MapaMETPOB PETPECCHH.

JlabopaTopnasi paGora NeS.
Pacuem dosepumenvhvix unmepeanos

3amMeTuM, 4TO BCE OIICHKH, NMPHUBEACHHBIC PAaHEE, OMPEICISIOTCS OJHHM YHUCIOM, T.C.
SIBJIAKOTCA TOUYCYHBIMMU. HpI/I MaJbIX OG’bGMaX BI:I60pKI/I TOYCYHAsl OLICHKA MOXKET HpI/IBOI[I/ITI: K
OOoJBIIUM OIMOKAM M 3HAYMTENIBHO OTJIMYAThCS OT OIEHWBAEMOro MmapaMeTpa. bosee mupokoe
NPUMEHEHHE TONIYYMI METOJ JOBEPHUTEIbHBIX HHTEPBAJIOB, pa3pabOTaHHBIA aMEpPHUKAHCKHM
cratuctukom FO. Heitmarnom.

Takum o00pa3om, paccuMTaHHble 3HAU€HHUs TMoOKaszareneil (koddduuueHtsl a, b, ry)
ABJIAKOTCSA HpHGHI/I)KGHHBIMI/I, MOJIYYCHHBIMU Ha OCHOBC MMCIOIIUXCA BBIGOpO‘-IHBIX JaHHBbIX. I[JBI
OILICHKH TOT0, HACKOJIbKO TOYHbIE 3HAUECHHUS MMOKa3aTele MOTYT OTJINYAThCsl OT PaCCUYMTAHHBIX,
OCYHICCTBIIACTCA MNOCTPOCHUC HOBCPUTCIBHBIX HWHTCPBAJIOB. I[OBepI/ITeJIBHBIG HWHTCPBAJIbI
OTIPEeNAIOT MpEAesbl, B KOTOPHIX J€KaT TOYHBbIE 3HAYEHUS OINpEAENsieMBbIX IOKa3zaTelei ¢
3aJIaHHOM CTEMEHbI0 YBEPEHHOCTH, COOTBETCTBYIOIIEH 3aJaHHOMY YPOBHIO 3HAYUMOCTH o.. [Ipu
MOCTPOCHUHU SKOHOMETPHUYCCKUX PCTPECCUOHHBIX MOI[GHGﬁ AOBCPUTCIIbHBIC HHTCPBAJIbL OGBI‘IHO

ompenensior st aByx yposueit smaunmoct - & = 0,05 u a =0,01. Coorsercraenno
TOBOPAT O S-TPOIIEHTOHOM YPOBHE 3HAYMMOCTH WJIM 00 1-IIPOIIEHTHOM YpOBHE 3HAUYUMOCTH.
JloBeputenbHble MHTEpBaJbl (YPOBHM JOBEpHUs) NpU 3TOM OyayT paBHBI l-a=0,95 u

I—a=0,99. Coorsercreenno TOBOPAT O 95-MPONEHTHOM WM O 99-NPOLIEHTHOM ypOBHE

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

Jnist pacdera JOBEPUTEIbHBIX MHTEPBAJIOB Ul TApaMETPOB @ U b ypaBHEHHUS JIMHEHHOMN
perpeccuu onpeenseM npeienbHyio OMUOKy A i KaXJ10ro moKa3aTess:

Aa =t -se,; Ab=t

maén. maén. S€p- (8)

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 CIEAYIOIINI BUI:



Ve=atlAa; y, =a-Aa; y, =a+Aa.

min

v, =btAb; y, =b-Ab; y, =b+Ab. (9)

min

Eciu B TpaHUILIbl JOBCPUTCIILHOIO MHTCPBaJla IMONagacT HOJIb, T. €. HWXXHAA I'paHUIA
OTpUIaTcIbHa, a4 BEPXHAA IMOJIOXKUTEIIbHA, TO OHCHI/IBaeMHﬁ nmapaMeTp NMPUHUMACTCSA HYJICBBIM,
TaK KaKk OH HC MOXCT OJHOBPCMCHHO NPHUHUMATL U IIOJIOXKUTCIBHOC, U OTPULATCIILHOC
3HA4YCHHA.

3agaua

PaccunTaem noBepHUTENbHBINH MHTEPBAT i1 KOAQPHUIUEHTOB a U b, 3HAUCHHUSI KOTOPBIX
HaineHsl B JlaboparopHoii padoreNel.

Pemenne.
1. Onpenenure npeAeabHYIO OUIMOKY U KaKA0T0 ToKa3zarens mo gopmyine 8.

2. Onpenenute OOBEPUTEIbHBIE HHTEPBAJBI i1 KOOPPHUIHUEHTOB a, b o dopmyne 9 u
3aIHIINATE TTOJTyYCHHBIC TPAHUIIBI JOBEPUTEIBHBIX HHTEPBAJIOB.

JlaGoparopHasi padora Ne6.

Toueunwiii u uHMEPBANLHBLL NPOCHO3 NO YPAGHEHUIO TUHEUHOU pecpeccuu

TodYeqHbIi MPOrHO3 3aKTI0YACTCSA B MONYYEHHH IPOTHO3HOTO 3HaueHHs p » KOTOpOE

ONpeJIeNAETCs yTEM TIOICTAHOBKY B ypaBHeHHe perpeccun: 111 )Y, = d + bx

COOTBETCTBYIONIETO (TIPOTHO3HOTO) 3HAUEHH X 1 V p—at b-x p-

WuTepBanbHblii MPOTHO3 3aKIIOYAeTCsl B IIOCTPOCHUHU JIOBEPUTEIHLHOIO HWHTEpBaja
IIPOTHO3a, T. €. HIWKHEU WU BEPXHEU TPAHULl Vpmin, Vpmax UHTEPBANA, COIAEPKALLETO TOUYHYIO
BEJIMUMHY JIJISl IPOTHO3HOTO 3HAYCHUS Vp (Vpmin< Yp< Vpmax). JJOBEepUTEIbHBI UHTEPBAT BCETIA
OompeneNnsieTcss C 3aJaHHOM BEPOATHOCTHIO (CTENEHbIO YBEPEHHOCTH), COOTBETCTBYIOIIEH
MPUHITOMY 3HAUEHUIO YPOBHS 3HAYMMOCTH QL.

[TpenBapuTenbHO BHIYUCIIAETCS CTaHIAPTHAS OIIMOKA MPOrHo3a 7 5,

—2
X, —X
My =0, ° 1+l+ by ~ %)

Yp ocm. n Z(x_f)z 5 (10)

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

Y Ppy A BEPXHIS Y p,.. TPAHMIIBI HHTEPBAIA IPOTHO3A:

75 :);p_Aﬁp; 75, :)A}p+Aﬁ,,-

max



A, =t

rie =y, maon. "'y,

3agaua

BeinosnHuM nporso3 0xujaeMeix 00beMOB NMPOJAX ) IPU MPOTHO3HOM 3HAYEHHUHU 3aTpat
Ha peknamy x, cocrasismoomeM 107% ot cpeanero ypoBHsA. OLEHMM TOYHOCTH IIPOTHO3A,
paccumMTaB OIIMOKY IPOTHO3a U €ro IOBEpUTEIbHBIN HHTEPBAIL.

Pemenue.

1. Paccunraiite nporHo3HOe 3HaueHAE Y ) , a 3aTeM MPOrHO3HOE 3HAUeHHe .V p .

2. Paccuntaiite omm6OKy nporuosa mno Gopmyue 10.

3. TlocTpoiiTe HOBEPUTENBHBI HMHTEPBAl INPOTHO3a, CAECIAWTE BBIBOALI O
HAJIeKHOCTH MPOTHO3A.
JlabGoparopHnasi padora Ne7.

Pacuem xoagpduyuenma snacmuunocmu

B 3KOHOMHYECKHMX HCCIIEOBAaHUSIX IMUPOKOE MPUMEHEHHWE HAaXOIHWT TAaKOH IMOKa3aTelb,
KaK K03()PHUIMEHT IaCTUIHOCTH, BBIYUCIIIEMBIH 110 hopMyIie:

2= (=
y

KoadpuumeHT 3macTHUHOCTH MOKa3bIBaET HA CKOJIBKO MPOLEHTOB U3MEHUTCS PE3yJIbTaT
¥ Ipu U3MeHeHu! (akropa x Ha 1 % OT cBOEro HOMHHAJIBHOI'O 3HAUEHHUSL.

Jlnst muHeHOU perpeccur Kod(PHUITMEHT 2IaCTUYHOCTH PaBeH:

I=pT

b

¥ 3aBUCHT OT X, IO3TOMY PacCUUTHIBAIOT CPEIHUI KOAPPHUIIMEHT 3TaCTUIHOCTH:

5=/ ®E=p
y

< | &I

Cpennuii k0>(QQHUIMEHT >IACTHYHOCTH O IIOKA3bIBAa€T, HA CKOIBKO IIPOLEHTOB B
CPEIHEM II0 COBOKYITHOCTM H3MEHUTCS pe3ylbTaT ) OT CBOECW CpeIHEH BEJIWYUHBI IIPU
u3MeHeHuu ¢aktopa x Ha 1 % OT CBOETO CpeAHEro 3HAUCHUSI.

3agaua
Paccuntaem KO3 PHUIMEHT 3TACTUYHOCTU U CpeHUI KOI(PUIIMEHT JTaCTUYHOCTH.

Pemenmne.

1. Paccuuraiite KO3 PUIUEHT TACTUUHOCTH U CPEIHUI KOOPDUIIMEHT DIIACTUYHOCTH.

2. Cpenaiite BHIBOIbI 00 U3MEHEHUH ) TIPU U3MEHEHUH (DAKTOPA X.
KoHTpoJibHbIE BONIPOCHI:

1. Yro moHMMaeTcs oj MmapHou perpeccuei?



2. Kakoii BuJ MMEET CHUCTeMa HOPMaJbHBIX YpPaBHEHUH METO/Ia HAaUMEHBIIUX KBaJpaToB B
cilyvae JIMHeHOM perpeccuu?

3. ITo xakoit popMyiie BEIYUCISAETCS THHEHHBIN KO3(PPUIIUESHT TapHON KOPPESIITIu?

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

5. Kak mpoBepsieTcsi 3Ha4uMOCTh YPaBHEHHS PETPECCUU U OTIEIBHBIX KOA(DPUImeHToB?
6. Kak ctpoutcst JOBEpUTENBHBIN HHTEPBAJI IPOTHO3a B CIy4yae JIMHEHHOU perpeccun?

7. Kak BBIUMCIAIOTCA M YTO TIOKA3bIBAIOT KOA(PQPHUIMEHT 3JIACTHYHOCTH O W CpeaHUH

K03 UIHMERT 2acTuyHOCTH I ?

MOCTPOEHUE MOJEJA MHOXXECTBEHHOM JUHENHOM PETPECCHUH
JlabopaTopnasi paGora Nel.
Ombop ¢pakmopog 011 hocmpoerUs MHOHCECMEEHHOU TUHEHOU 3a8UCUMOCTIU
U OYeHKa cmenexu KOJIUHeAPHOCIU U MYTbIMUKONIUHEAPHOCMU Pecpeccopos

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

rae y — 3aBucuMas (oObsiCHsIeMasi, SHJIOTCHHAs) — perpeccanm; Xxi, X2, , Xm — HE3aBHCHUMBIC
(0OBsICHAIOIINE, SK30TCHHBIC) TIEPEMEHHBIE — PErpeccophl, £ — CliydaiiHas COCTaBIISIONIAs
MOJICTH.

3aBucuMocTh (1) BO MHOTHX clydasX JOBOJIBHO XOPOIIO OTPa)kaeT CIIOKUBIITUECS
OKOHOMHNYCCKHEC B3aNMMOCBA3H. I/ICXO,Z[Ha}I I/IHq)OpMaI_[I/IH JUIA HOCTpOGHI/ISI I[aHHOﬁ 3aBUCUMOCTHU
0OBIYHO 33/1a€TCS B BUJIE HEKOTOPOU TAOJIHIIBI.

Ne daKTopbl, ANA KOTOPLIX NONYYEHbI AaHHbIE

X1 X2 Xj Xm y

1 X11 X21 Xj Xm %1
1 1

2 X12 X22 X; Xm V2
2 2

n X1 Xom Xj Xm Yn
m n n

Crnemyer onpenenuTh BCE JIM MEPEMEHHBIC CIEIyeT BKIIOYATh B YpaBHCHHE WIH €CTh
NEPCMCHHBIC, KOTOPLIC CYIICCTBCHHO HC BJIMAIOT Ha BCIIMYUHY Y U HX HGHGHGCOO6paBHO
BKIOYaTh B (1). B mepBom citydae p = m, BO BTOpOM p< m.

JIns pemieHWs STOTO BONPOCAa YaCTO HCIIOJB3YETCSl TaONHUIA, COCTAaBICHHAs W3
KO3 PHUIHUEHTOB MapHON KOPPEISIHUU. DIIEMEHTaMU TaKOH TaOMUIIbI SBIISIOTCS KO (OUIIMEHTHI
HapHOI KOppeJsuuy Ui Bcex m GpakTopos. Tabmuma umeeT BUA:

y ‘ X1 | X2 ‘ | Xm




y 1 7
X, ryxz ryxm

X1 1

Vxly rx1x2 rxlxm
X2 1

rxz)/ rxle rxzxm
Xm 1

rxmy rxmxl rxmx2

B kieTkax TaOnuIpl 3anucaHbl napHble KO3GGUIMEHT KOPPEISINH, HAIPUMED, Ty, y,

HapHbIA KO3()PUIHEHT KOPPEISILUY MEXKAY EPEMEHHBIMH X2 U X;.

Koaddurmentsr 7}']' ul Jji , @ TaKxke Iy Y oH r yX; COBIIAZAIOT, TaK KaK TECHOTA CBS3H

MCEXAY NEPEMECHHBIMHU ) U X;j TaKaA K€, KaK MCKIY NIEPEMEHHBIMU X; U }, aHAJIOTUYHO JJIA Xj U X;.

[TosTomy Tabnuily 3amUCHIBAIOT B YHPOIIEHHONH CHMMETpHYHOU (opme (TpeyrojbHas
dbopma).

y X1 X2 Xm
y 1 2 7
ryxl yxz yxm
X1 — 1
rxlxz rxlxm
X2 — — 1
rXme
Xm _ — — 1

[To naHHBIM Tako# TAOIMIIBI MOKHO NMPHUMEPHO OLEHHUTH, KaKue (PaKTOpPbI CYIIECTBEHHO
BIMSIOT Ha TIEPEMEHHYIO J, a KaKie — HECYIIECTBEHHO, a TAK)K€ BBIIBUTH 3aBHCHMOCTH MEXIY
daxTopamu.

Ecniu BenmuunHa xo3dduirieHTa MapHOW KOppEISUU MEXIy )y U X; Majia, TO
Helenecoo0pa3Ho BKIoUaTh (aktop x; B ypaBHeHue (1). Beicokoe 3HaueHune kodddummenta
MapHON KOPPENALUU MEXKIY X; U Xj, TOKa3bIBa€T UX TECHYIO KOPPENIALMOHHYIO CcBsI3b. CunTaercs,
4YTO ABC MCPEMCHHLBIC X; U Xj IBHO KOJJIMHCAPHBI, T.C. HAXOAATCA MCIKAY 00601>'I B JIMHEHHOU

3aBHCHMOCTH, €CITH 20,7 . Ecnn (akTOph! SBHO KOIUTHHEAPHBI, TO OHU AYOIHPYIOT APYT

Ipyra ¥ OAMH U3 HUX PEKOMEHAYETCS MCKIIOUNTh U3 perpeccuu. IlpenmoureHue mnpu sToMm
otnaercs He (akTopy, 0oJiee TECHO CBSI3aHHOMY C pe3yJbTaToOM, a TOMY (DakTopy, KOTOPBIN MpH
JIOCTaTOYHO TECHOM CBA3M C PE3yJbTATOM HMEET HAaMMEHBIIYI0O TECHOTY CBSI3U C JIPYTHMMHU
dakTopaMu WM BRIOUPAIOT OJIMH M3 HUX B 3aBHCHMOCTH OT UX CMBICTIa U MHEHHSI UCCIIEIOBATEIS.
Henenecoo6pa3Ho BKIt0UaTh B ypaBHEHHUE OJJHOBPEMEHHO [TOKA3aTeNH, IPEICTABISIIOIINE CYMMY
HEKOTOPBIX (DAaKTOPOB WIIM UX COCTABHBIX YACTEH, a TaKXKe XapaKTepPU3YIOIIME OJUH U TOT Ke
dakTop, BBIPAKEHHBINI B pa3IMYHbIX EAMHULIAX W3MEpPEHUs, Hampumep, aOCONIOTHBIX U
OTHOCHUTEJIbHBIX.

[lo BennumHe mnapHbIX KO3(PPHUIMEHTOB KOPPEIALMH OOHAPYKUBACTCS JIHUILIL SBHAsS
Koppemsanus (akropoB. Hambonbimme TpyIHOCTH BO3HMKAIOT TIPH MYIbIMUKOLIUHEAPHOCTIU
¢daxTopoB. [lng OLEHKHM MYJIbTHKOUIMHEAPHOCTH (DAaKTOPOB UCIONB3YETCS onpedenumens

Mampuyvl NAPHLIX KOIPDuUYUenmos mexichaxmopHou Kopperayuu DET |R| .



ey, = Tux
r.. 1 ...r
XX X)X
DET|R| —| *2% 2%Xm
e x Ty xy o |

Uem O6mmke xk 0 onpenenuTenb MaTPHUITbl MEX(PAKTOPHON KOPPEISALNHA, TEM CHUIIbHEe
MYJIbTUKOJIIMHEAPHOCTH (DAKTOPOB U HEHAJIE)KHEE Pe3yIbTaThl MHOXKECTBEHHOMU perpeccuu. 1
Ha000poT, yeM Oimke K 1 onpenenuTenb MaTpUIIbl MeK(DAKTOPHONU KOPPENSILIMU, TEM MEHbIIIE
MYJIbTUKOJIIMHEAPHOCTH (PAKTOPOB.

3agaua

TpeGyercs MOCTPOUTH CTATUCTUYECKYIO 3aBUCHMOCTH CTOMMOCTH KBapTHPhI OT TpeX
(dakTOpoB B BHJE MHOXKECTBEHHOW perpeccuu (Tadm. 1). s mocTpoeHus MOJENH, B MEPBYIO
odepesb, HEOOXOAMMO TPOBECTH OTOOp (AKTOPOB M OICHUTH CTEMEHb KOJUIMHEAPHOCTH
perpeccopos.

Pemenue.

1. Paccumraiite kodpdummeHTs napHOW Koppensuuu. I[IpoBepbTe MNPaBHIBHOCTH
pacueToB ¢ nomoibto craructuueckoi ¢pynkuun KOPPEJI snexTpoHHOM TabmuibI
Microsoft Excel.

2. Tlo momy4YyeHHBIM 3HAYEHHUSAM THApPHBIX KOAPPHUIMEHTOB KOPPEISALMH OTOepUTe

HauOoJiee cymecTBeHHbIE PakToOpb 11t ypaBHeHUs (1).

[IpoBepbTe GakTOpHl HA KOJJIMHEAPHOCTh U MYJIbTUKOJUTMHEAPHOCTD.

4. CpenaiTe BEIBOEIL.

W

Tabauua 1.
HcxonHele naHHbIE 340241



CTOMMOCTb o6y as Kunast paccToAnne
9 00 MeTpo,
N2 nam. KBapmpbl, |(nnowagb, m“| Afowanib,
9 MUHYT
ThiC. 4on., y X1 M” X9
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 napamempog ypasHeHUsi MHONCECMBEHHOU pe2peccuu

Jl1s onieHKH napameTpoB ypaBHEHMS! MHOYKECTBEHHOU JINHEWHOU PErpecCUy NMPUMEHSIOT
MeToa HanMeHbIuX kBaaparoB (MHK).

Jns. nUHEHWHBIX YpaBHEHUW W HEIWMHEWHBIX YpPaBHEHUM, MPUBOJMMBIX K JIMHEHUHBIM,
CTPOUTCS CIIEAYIOLIAsi CUCTEMA HOPMAIbHBIX YPaBHEHUM, peIlIEHHE KOTOPOM MO3BOJISET MOTYUUTh

OLICHKH IMapaMEeTPOB PErpeccuu, B YaCTHOCTHU i ypaBHeHus (1):

Zy =nb, +blzx1 +b22x2 +...+bm2xp,
Zyxl =b02x1 +b12x12 +b22x1x2 +...+bm2xmx1,
Zyxm =b02xm +b12x1xp +b22x2xm +...+bm2x,2n.

OI[HI/IM N3 METOJOB IJIs1 €€ PCUHICHUS ABJISICTCA METO OHpCHGHHTCJ’IGﬁZ




A A
A A A

n le sz me
Ale lez szxl mexl

rae |.. — OTIPENIETTUTENH CUCTEMBI,
2
X, XX, X3X,, .. X,

AbO , Abl geons Abm — YAaCTHBIC OIIPCACIUTCIIN, KOTOPLIC IIOJIYYarOTCI IIYTEM 3aMCHBL

COOTBGTCTByIOH_IeI‘O CTOJI6I_[a ManI/ILIBI OHpe,Z[GHI/ITeHH CUCTCMbI JaHHBIMHU HGBOﬁ qaCTHu CUCTCMBI.
3agaua

1. PaccumtaiiTe mapameTpbl ypaBHEHUSI MHOKECTBEHHOM PETPECCUHU C MIOMOILbIO METO/1a
onpenenurenei. s BBIYUCICHUS ONPEACINUTEICH HCIOIb3YUTE CTATUCTUYECKYIO
¢byakuuro MOIIPEJI. TIpoBepbTe mosiydeHHBIC PE3yJbTaThl C MOMOMIBIO (YHKIIUU
JINTHEWH.

2. 3anuIiumTe MOJIyYEHHOE YPaBHEHUE MHOKECTBEHHON PErPECCHUM.

JlabopaTopnasi paGora Ne3.
Ilocmpoenue ypasHeHus MHOMCECMBEHHOU pecpeccuu 8 CMaHOapmu308aHHou opme

Ecmu  xoadduimeHTsl MHOXECTBEHHOW pErpecCMu paccMaTpuBaTh B KadyecTBE
nokasareneil BIHAHUA (PAKTOPOB, TO CIIEAyeT MMETh B BHIY, YTO KO3(PQUIMEHTH perpeccuu
MCKOY CO60ﬁ npsaMO HC CpaBHUMBEI. WX uncineHHBIe 3HAUYCHUS 3aBUCIT OT BBI6paHHI>IX CANHUIL
U3MepeHus Kaxaoro ¢pakropa. UtoObl KOd()PUITMEHTHI perpeccruu CTaJIM CPAaBHUMBI, KX TIPUBOJISAT
K CTaHJapTU3UPOBAaHHOMY MacuTaly. J[s 3Toro Bce mepeMeHHbIe BBIpaXKaloT B Oe3pa3MepHbIX,
TaK Ha3bIBAEMbIX CTAHJAPTU3MPOBAHHBIX EAMHUIIAX H3MEPEHHS NpPHU TOMOIIU CIEAYIOIINX
COOTHOIIIECHUN:

o=, _Gimx)

y Xi
O-y Gxi

t

rne 0y, Oy ; — COOTBETCTBEHHO CPEJIHHUE KBAIPATUYHbBIC OTKIOHEHHUS.

CBoOonHbIi 4lieH by B CTaHAAPTH30BAHHOM YPABHEHHWH MHOXKECTBEHHOM perpeccuu
OTCYTCTBYET, T.€. ypaBHeHHUe (1) MOKHO 3amucaTh B BUJIE:

t, = ﬂltxl +ﬁ2tx2 +...+,Bmtxm +&. 2

Bce mepemeHHbIE ypaBHEHHUS BBIPOKEHBI B CPABHUMBIX EIWHUIAX HW3MEPCHUS.
KoadpdpunmenTst BisBosees B Ha3bIBAIOTCS kodpduuueHTaMu  perpeccuu B
CTaHJapTHU30BaHHOM MaciuTtabe. J{1s ux onmpeneneHuss MOKHO MepenTu ot Ko3pPUIeHToB b; k

p j (j=Lm) u o0paTHO ocyIecTBiseTcs o hopMyIe:



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

Yem Oombiie | b j |, TeM cuibHee BIMAET COOTBETCTBYIOIIMH (DaKTOPHBIA IOKa3aTelab Ha

pe3yJabTaTUBHBIN.

Takum oOpa3oMm, cCpaBHUBas MeEXay coOOH cTaHIapTH30BaHHBIE KOA(D(PHUITUEHTHI
perpeccuu MOKHO PAaHKHMPOBATh (PAKTOPHI MO CHJIE WX BO3ACUCTBUS Ha pe3yibrar. B sTom
OCHOBHOE JIOCTOMHCTBO CTaHIAPTHU30BAaHHBIX KO3(PPHUIMEHTOB perpeccMd B OTIHYHE OT
KO3(DPHUIIMEHTOB «UHCTOI» perpeccu, KOTOpble HECPaBHUMBI MEX1y COO0ii.

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

Kak Obuto moka3aHo BbIIe, paHXKUpPOBaHHE (HAKTOPOB, YYACTBYIOIIUX  BO
MHOKECTBEHHON JMHEHHON pErpeccuu, MOXET OBITh MPOBEACHO Yepe3 CTaHAapTH30BaHHBIC
kodduimenTsl perpeccun (f-kodddunmenHtsr). JTa Ke 1elb MOXET OBbITh JIOCTHTHYTa C
MOMOUIbI0 YaCTHBIX KOA(PGUIUEHTOB KOPPEISIUU — g JUHEHHbIX cBsizedl. Kpome Toro,
YACTHBIE TMOKA3aTeNu KOPPEISAIUU IIMUPOKO HCIOIB3YIOTCS MPU PEHICHHH MPOoOJIeMbl 0TOOpa
(bakTOpOB: 11e7eCO00Pa3HOCTh BKIIOYCHHS TOTO WM WHOTO (DAaKTOpa B MOJENb JTOKA3bIBACTCS
BEJIMYMHOM MOKAa3aTeNsl YACTHOM KOPPEISALIMH.

Yactable K03 PUIMEHTH! (MM WHICKCH) KOPPENALUU XapaKTepU3yIOT TECHOTY CBSI3U
MEXJy pe3ylbTaTOM M COOTBETCTBYIOIIMM (AKTOpPOM TMpHU YCTPAHEHUU BIUSHUS JAPYrUX
(dakTOpOB, BKIIOYEHHBIX B ypaBHeHHE perpeccuu. Ilokasatenn dYacTHOW KOppesILUU
MPEJCTaBISIIOT cOo00il OTHOIIEHHE COKpAIIEHUS OCTAaTOYHOW IMCHEPCHUU, MPOU3OILIECAIIETO B
pe3yabTaTe JONOJHUTEIBHOTO BKIIOUEHHS B aHAIN3 HOBOTO (DaKTOpa, K OCTATOYHOM JUCIIEPCHH,
MMEBIIEH MECTO 10 BBEICHUSI B MOJIENIb HOBOTO (hakTopa.

Koadduument yacTHo# KOppensuuu, n3MepsIoIuil BIUsSHUE Ha ) (pakTopa X; IpH
HEM3MEHHOM YPOBHE IPYTUX (haKTOPOB, MOKHO ONPEAECITUTH IO GopMyIIe:

XXy,

2
- - 1_Ryxl..
j+1....xm - 2
1-R

VXX 00X X g Xy

V. x
PX XXX X

2
Ryxl... — MHOXECTBEHHBI KO3(PHUIMEHT AeTepMUHALIMM BCErO KOMILIEKCa m

2
(aKTOpOB C PE3yNILTATOM; Ryxlxz...xj_lxm...xm — MOKa3aTelNb JIeTePMUHALINU, HO O€3 BBEICHHS

rae XX

X
B MOJIeJTh (paKTopa X;.

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



- X i
ayxj :bJTJ
Y

U TIOKa3bIBAIOT, HA CKOJIBKO MPOLIEHTOB B CPEHEM IO COBOKYITHOCTH U3MEHHUTCS PE3YyJIbTaT y OT
CBOEH BEJIMYMHBI NPU M3MeHeHHH (akTopa x Ha 1 % OT cBOero 3HaueHHsl NPU HEU3MEHHBIX
3HAYCHUAX JIPYTUX (PAKTOPOB.

3agaua

1. Paccumraiite  cTaHmapTU3OBaHHbE  KOI()(UIMEHTH  pErpeccMd.  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 ocHoBe MHEHHOTO ypaBHEHUs MHOXECTBEHHON perpeccu (1) MOoryT ObITh HaliIeHBI
YaCTHBIE ypaBHEHHUS PETpPecCUd, T.€. YPaBHEHMSI PErpeccuH, KOTOpble CBS3BIBAIOT
PE3YNBbTaTUBHBIN TMPHU3HAK C COOTBETCTBYIOMIMMH (DAaKTOpamMH X; TPU 3aKPEIUICHHH APYTUX,
YUHUTHIBAEMBIX BO MHOXXECTBEHHOH perpeccuu, (GakTopoB Ha CpeAHEM YpoBHe. YacTHbie
YpaBHEHUS PETPECCUU UMEIOT CIICYIOUIUN BU/I:

yxl,x2,x3,....,xm - b() +b1x1 +b2X2 +b3)€3 +...+bmxm + &;

| by +b;x1 +byxy +b3x3 + ...+ b, X + &;

Vi xixgsnx, =00 TOIX1I+Oyx2 4+ by X1+ 4 DX, + 6

[Ipu moacTaHOBKE B 3TH ypaBHEHUS CPEIHUX 3HAUEHUH COOTBETCTBYIOIIUX (PAaKTOPOB OHU
MPUHUMAIOT BUJI TAPHBIX YPABHEHUU JIMHEMHOMN perpeccui, T. €. UMEEM:

yxl,xz 3 X3 eeees Xy = Bl + blxl;

rac

Bl :bo +b2x2 +b3)C3 +...+bm.Xm;



B ominume OoT mapHOl perpeccuu, 4YacTHBIE YpPaBHEHHUS PErPECCUU XapaKTEPHU3YIOT
M30JIUPOBAaHHOE BIIMSHHE (aKTopa Ha pe3yabTar, MO0 apyrue (akTopbl 3aKperieHbl Ha
HEM3MEHHOM ypoBHE. O¢QeKThl BIUSHHS Jpyrux (HaKTOPOB MPHCOCIUHEHBI B HHUX K
CBOOOJHOMY UJIEHY YpaBHEHHUSI MHOKECTBEHHOW perpeccuu. ITO MO3BOJISET HA OCHOBE YAaCTHBIX
YPaBHEHUH PETPECCUU OIPEAEIATh YACTHbIE KOI(PPHUUMEHTHI 3JIaCTHYHOCTH:

2 =b al ,

i TS x.x X, X X
yxj9 197Y2 9> j—l’ j+1""’ m

rae b; — ko3 duuuentsr perpeccun i HakTopa X; B ypaBHEHUHM MHOKECTBEHHON PErpeccHH;

Y x; 2 xl ’ xz peres X Jj-1° X JjHLoeo X m — 3HaYCHHE Pe3yNbTaTUBHOIO (PaKTOpa, MOJIy4EHHOE U3

YaCTHOTO ypaBHEHHS PETPECCHH MTPH JAHHOM 3HaYCHHUHU (aKTopa X;.
3amaua

1. CocraBbTe YaCTHbBIE YpaBHEHUS PETPECCUU.
2. Ompenenute 4YacTHble KOI(PPHUIIMEHTH AIACTHYHOCTH U TMPOPAHKUPYHTE
(akTOpHI IO CHUJIC UX BO3IEHCTBHS HA PE3yJbTar.
JlabGoparopHnasi padora NeS.

OM@HKCI HaoedcHocmu pe3yibmamoes MHONCECMBEHHOLL pezpeccuu u Koppeaayuu

[IpakTrueckass 3HAYMMOCTh YpPAaBHEHHUS MHOXXECTBEHHON PpErpeccHH OLIEHUBAETCS C
MOMOUIbIO TIOKa3aTelii MHOXKECTBEHHOW KOppeNlsiiMM W ero KmajapaTa — KoddduiueHnrta
JeTepMUHAIUU.

[lokazarenb ~ MHOXXECTBEHHOH  KOppEesIIMM  XapaKTEepU3yeT  TECHOTY  CBA3HU
paccMaTpuBaeMoro Habopa (hakTopoB C HCCIEIyeMbIM IMPU3HAKOM, WIH, MHA4Ye, OLICHUBAET
TECHOTY COBMECTHOT'O BJIUSHUS (PaKTOPOB Ha pe3yJbTar.

He3zaBucumo ot ¢opmbl CBSI3M NOKa3aTedb MHOXKECTBEHHOM KOPPENSLUU MOXKET OBbITh
HaiJIeH KaK UHJEKC MHOXECTBEHHON KOPPEISALIHUHN:

2
rne O, — obuias aucnepcust pe3yibTaTHBHOTO TpH3HaKa; Ooem — OCTaTOYHAS JUCIIEPCHS

DN A |

ISl ypABHEHUSI ,),} = f(xp Xy seees )Cm) . Oiiio

n



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

m
Ryxl 5K 5eees Xy - Z ﬂx.f ryxj ’
j=1

. r
rae /Bx ; — CTaHIapTU30BaHHbIE KOdPUIHMEHTHI perpeccuu; ' yx; — MapHble KOIQPUIMEHTHI

KOPPEJSILINY pe3ysibTaTa ¢ KaKIbIM (DaKTOPOM.

dopmysia MHIEKCA MHOKECTBEHHOW KOpPEISUMM ISl JIMHEMHON perpeccuy moiyduia
Ha3BaHUE JTMHEHHOro KO3 PUIHEHTA MHOKECTBEHHON KOpPpeIsiliuM, WIH, 4YTO TO K€ CaMoe,
COBOKYITHOT0 KO3()(prIueHTa KOpPeJIALMH.

Wupnexkc MHOXKECTBEHHOW Koppersiuu u3mensercs ot 0 1o 1. Yem Gnmxe ero 3HaYeHUE K
1, TeM TecHee CBsI3b PE3yJNbTATHBHOIO IPU3HAKA CO BCEM HAOOPOM HcCCIETyeMbIX (aKTOPOB.
BennumnHa nHaekca MHOXKECTBEHHON KOppensuuu OoJIblle WIM paBHA MAaKCUMAJIBHOTO MapHOTo
WHJIEKCA KOPPEISILUN:

Ryxlxz...xm 2 Ryxj (max) » _] - l,n’l

ITpu npaBWIBHOM BKJIIOYEHUH (DAaKTOPOB B PErPECCUOHHBIN aHAIN3 BEJIMYMHA MHAEKCA
MHOXECTBEHHOU KOPpEJALUHU OYy/AET CYIIECTBEHHO OTJINYAThCS OT MHJEKCA KOPPEISIIIUU MTApHOM
3aBUCHMOCTH.

Koaddumnuent (MHIEKC) MHOKECTBEHHON JETEPMUHAIIMHM PACCUMTHIBACTCS KaK KBaApat
WHJIEKCAa MHOYKECTBEHHOW KOPPEIIALINHU:

2
VX X5 .0 X,

CKoppeKTHUpOBaHHBIH  KO3(PGUIMEHT (MHACKC) MHOXECTBEHHON  JIeTepMUHAIIUU
COJICPKUT TIOTPABKY HA YUCIIO CTETICHEH CBOOOIBI M pACCUUTHIBAETCS 1O (hOpMYyIIe:

Y n—1
RP=1-(1-RYH. 21—
n—-m-—1-
/i€ 1 — YUCII0 HAOIOIEHUH; m — 9ucIo (aKTOpOB.

3HAUYMMOCTb YPaBHEHHUS MHO>KECTBEHHOI PErpeccuy B LIEJIOM OLIEHUBAETCS C MOMOUIbIO
F-xputepusa @uiepa:

Rz.n—m—l
1-R? m

Fqbaicm. =

Finasn onipenensiercs nipu 3aaanaom o (0,05; 0,01) u crenensx cBobonst kI =m, k2 =n—m
— 1, (m — 4gucno 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

F _ Ryxl N I Ryxj,...,xj_l X jipseenXy N — Nl — 1
yacmx; 2

/ I-R 1

VXY pees X 52X

Fonagn g wactHOTO F-KpuTEpus onpenensercs npy 3aJlaHHOM 0. M CTeNeHsX cBoboabl k1 = 1, k2
=n—-m-—1.

Onenka 3HAYMMOCTH KOI()(PUIMEHTOB YHUCTON pPErpeccUd C TOMOUIBIO f-KPUTEPHS
Crpl0oJieHTa CBOAUTCS K BBIYMCICHUIO 3HAUCHHUS:

J
tpwem, = ——=[F,
gaxm.

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

2
o, +1—R
y VX1 Xy .o X, 1
mb' - °
S 1—R? Jn-m-1,

X; X X)X
2
VX{X5...X,, — MHOXECTBCHHBIH KOA((PUIIMEHT IeTepMUHAIIMN BCEro KOMILIEKca m (aKTOPOB

R2
C Pe3yNIbTaToM; ‘X ;X;..X, — KOI(Q(UIHUEHT JeTEPMMHALMU [ 3aBUCHMOCTH (hakTopa x; co

BCEMH JPYTUMHU (PaKTOpaMu YpaBHEHHUSI MHOKECTBEHHON PErpeccuu.
tma6n OTIPEIETISICTCS PU 33JAHHOM 0L U CTENIEHU CBOOOIBI k =n —m - 1.
3agaua

1. Paccuwmraiite muHelHOr0 K0>(p(UIUEHTa MHOKECTBEHHON KOPPENSALUHM M CIeIaiTe
BBIBOJI O TECHOTE CBSI3H PE3YJIbTATHUBHOTO MPU3HAKA CO BCEM HAOOPOM HCCIIEAYEeMbIX
(baxTopoB.

2. Paccuuraiite K0>()(UIMEHT MHOYKECTBEHHOM JETEPMUHALIMU M CAEIAWTE BBIBOJA 00
OLIEHKE KaueCcTBa IOCTPOEHHOIN MOJEIN.

3. Paccunraiite Fpuon ¥ CPABHUTE TOJYYEHHOE 3HAYEHUE CO 3HAUEHUEM, PACCUNTAHHBIM
¢ momompio ¢ysxiuu JIMHEMH. Onpememute Frags HpH  3aJaHHOM YPOBHE
3Hauumoctu o = 0,05. CpaBHuTE NOJyuyeHHBbIE 3HAYCHUS Faon U Fpaxm, CHETANTE
BBIBOJI O CYIIIECTBEHHOCTH CBSI3H.

4. Onpenenute fpam U traon IPU 3aJaHHOM ypoBHe 3HaummoctH oo = 0,05 CpaBHuTe
MOJIyYeHHbIE 3HAUEHHUS M CJeJaiiTe BBIBOJ O CTaTHCTUYECKOM 3HAYUMOCTH
[apaMeTPOB PETPECCHH.

KoHTposbHbIE BOIPOCHI:



1. Uto noHuMaeTcs o JIMHEHHON MHOYKECTBEHHOM perpeccuei?

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

3. Kakue TpeOoBaHMs MPEIbABIAIOTCS K GaKkTOpaM, BKIIOYAEMBIM B YPaBHEHHUE perpeccuu?
4. Yto moHUMAETCs O] KOJUIMHEAPHOCTHIO U MYJIbTUKOJUTMHEAPHOCTHIO (haKTOpOB?

5. Kak npoBepsieTcs HaIM4ue KOJUTMHEAPHOCTH U MYJIbTUKOJUTMHEAPHOCTH ?

6. Kakoil BuA uMMeeT cucTeMa HOPMaJIbHBIX YpPaBHEHHM METOJa HAMMEHBIIMX KBAaJApPaTOB B
cilyvae JIMHeHOM perpeccun?

7. o kakoit popmyre BBIYUCISAETCS MHACKC MHOKECTBEHHON KOppesu?

8. Kak BBIYMCISAIOTCA MHIEKC MHOMXECTBEHHOW JETEPMHUHALIMU U CKOPPEKTUPOBAHHBIN MHACKC
MHO>KECTBEHHOU JIeTepMUHALINH?

9. Yto o3HauaeT HU3KOE 3HaYCHHE KO3 (pPuineHTa (MHIeKCa) MHOKECTBEHHOW KOppesuun?
10. Kak npoBepsieTcsi 3HaUMMOCTh YPaBHEHUS PETPECCUU U OTAEIBHBIX KO3 PuineHToB?

11. Kak cTposTcst 4aCTHbIE ypaBHEHHS perpeccuu’?

12. Kak BBIYHUCIIAIOTCS CPETHUE YACTHBIE KO3 UIIMESHTHI DIIACTUYHOCTHU?

13. Yto Takoe cTaHIapTU3UPOBAHHBIE IEPEMEHHbIE?

14. Kakoii Bua uMeeT ypaBHEHHUE JIMHEHHON perpeccuul B CTaHIapTU3UPOBaHHOM MaciTade?
15. Yto noHnmaercs 1ol FTOMOCKEAACTUYHOCTHIO?

16. Kak nmpoBepsieTcsi runores3a 0 TOMOCKEAACTUYHOCTH PsAJIa 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
nepeMeHHble. Hampumep, copoc Ha Kakoe-nubOO 0yaro MOXET —OMpeAessIThCs  Kak
KOJIMYECTBEHHBIMU TIepeMEHHBIMH (IIeHa JaHHOTO Ojara), Tak M Ka4eCTBEHHBIMH (BKYCHI
notpeduteneit). KauecTBeHHbIC TIOKA3aTEIH B YUCICHHOM BH/IC MTPEACTAaBUTh HElb3s. Bo3HuMKaeT
HpO6HeMa OTpaXXCHUA B MOJACIIN BIIUAHUSA TAKUX ICPCMCHHBIX HAa UCCIICAYCMYIO BCJINYNHY.

OOBIYHO B MOJENSAX BIMSHHE Ka4eCTBEHHOTO (haKTopa BBIPAXKaeTcs B BUJIC (DUKTHUBHOM
(MCKYCCTBEHHOM) TEPEeMEHHOW, KOTopas OTpakaeT JBa MNPOTHBOIOJIOXKHBIX COCTOSIHUS
Ka4yecTBeHHOTro (akTopa. B 3ToM ciyuae (UKTHBHAS TMEpPEeMEHHAsh MOXKET BBIPAXKATHCS B
JBOMYHOM (opme:

D 0, axTop HE IEHCTBYET;

1, (1)aKTOp I[el\(’ICTByeT.
[Mepemennass D Ha3bBaeTcs GukmusHou (UCKYCCMBEHHOU, O080UYHOU) NepeMeHHOU
(unouxamopom).
Perpeccuonnbie Moienu, coieprKalline JIMIIb KaYeCTBEHHbIE 00BACHSIONINE IIEPEMEHHBIE,
Ha3BIBAIOTCS MoOoensimu oucnepcuonnoco anaiuza (ANOV A-Moaensmu).
Hanpumep, mycts Y — HauanbHast 3apaboTHast 1uiata.



Do 0, ecii IpPETEHACHT HE UMEET BBICIIIETO 00pa30BaHUS;

1, ecnu IpeTeHIEHT UMEET BbICIIEEe 00pa30BaHUE.

Torma 3aBUCUMOCTh MOKHO BBIPA3UTh MOJIECJIbIO TTAPHON PErPECCUU:
Y=8,+/D+¢

O4eBHUIHO,
MY |D=0)=p,+y-0=p;
MY |D=)=py+y-1=0,+7.

Kosbduument By onpemenser CcpemHIO HadalbHYIO 3apa0OTHYIO IUIATy IIPH
OTCYTCTBHM BBICHIETO oOpa3oBanus. KoaddumueHT ) yka3piBaeT, Ha KakKyl BEIUYHHY

OTJIMYAIOTCS CpeTHIE HAadaIbHBIC 3apa00THBIE IUIATHl IPY HAJIMYUH U IIPU OTCYTCTBUU BBICIIETO
oOpa3oBaHus y mpeTeHleHTa. [IpoBepsis CTaTUYECKYyl0 3HAYMMOCTb KOd(pdHuIHeHTa ) ¢

MOMOIIBIO  /-CTAaTUCTUKH, JUOO 3HAYMMOCTh KOI(P(DUIIMEHTA JIeTePMUHALIUU Rz 1507051
F-cTaTCTHKU, MOXHO OIpPENeINTh, BIMUSCT WM HET HAJIW4YUe BBICIIETO OOpa3oBaHUS Ha
HaYaJIbHYIO 3apabOTHYIO TIJIaTy.

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

CyllecTByeT HECKOJIBKO PAa3HOBUIHOCTEN MOJIeNIel KOBAPUALIMOHHOTO aHaJIn3a.

1. Mopgean KOBApMAIMOHHOIO AHAJIW3a MNPH HAJIHYHM Y
(GuKTHBHOI IEpeMeHHOH IBYX AJbTEPHATHB.

PaccMoTpuM NpOCTEMIIYI0O MOJEIb ¢ OJHOM KOJIMYECTBEHHOM M OJHOM KadyeCTBEHHOU

MepEeMEHHBIMH, UMEIOIIYIO J1Ba ATbTEPHATHBHBIX COCTOSHHUS:

Y=0,+pBx+)yD+¢.
[TycTs, HAanpumep, Y — 3apaboTHas 11aTta COTpyAHUKA PUPMBI, X — CTaX COTPYAHHKA, D —
IIOJI COTPYAHHUKA, T.€.
0, eciv COTPY IHUK-)KEHIIINHA;

1, eciii COTPYTHUK-MY>KUHMHA.

Torma oxugaemMoe 3HaUCHUE 3apa0OTHOM TUTATHI COTPYIHUKOB IPH X T'OJaX TPYIOBOTO
cTaxka OyneT:

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

3apa0oTHas m1aTa B JAHHOM CJIy4ae SIBJISIETCS IMHEHHOM QyHKIMel oT cTaxka paboThl.

IIpu  cocraBnenun Mozene ¢  (QUKTHUBHBIMH  TIEPEMEHHBIMH  HEOOXOAMMO
PYKOBOJICTBOBATBHCS CIEAYIOIIUM HPAGUIOM MOOEIUPOSAHUs: €CIIA KaUyeCTBEHHAs IepeMeHHas
UMEET k aJbTePHATUBHBIX 3HAYCHUH, TO MPH MOJCTUPOBAHUU UcTIONb3yeTcs (k — 1) GUKTUBHBIX
HepeMEeHHbIX. TakuM o00pa3oM, €ciaM IepeMEHHas HMMEeT [Ba aJbTEPHATUBHBIX 3HAUCHMS
(HampuMep, TO0J), TO B MOJIETIh MOXKHO BBECTH TOJIKO OJTHY (PMKTUBHYIO TICPEMEHHYIO.

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



3HayeHWE KaueCTBEHHOW MEPEMEHHOM, sl KOToporo npuHuMaercs D = 0, Ha3bIBaeTCs
0azoebimM WU cpasHumenbHulM. BbIOOp 0a30BOTO 3HAYCHHS OOBIYHO JUKTYETCS IIENSIMU
UCCIIC/IOBAHMSI, HO MOYKET OBITh U MPOU3BOJIBHBIM.

Koaddunment 7 B Momenu wHOTIA Ha3bIBACTCS Oughghepenyuanvuuim Ko3phuyueHmom
€80000H020 YlleHd, TaK KaK OH MOKa3bIBAaCT, HA KaKyl0 BEIMYMHY OTJIMYACTCS CBOOOJIHBIN 4JIeH
MOJIEITY TTPH 3HAYEeHUH GUKTUBHOW ITEPEMEHHOMN, PABHOM €IMHUIIE, OT CBOOOTHOTO YICHA MOJICIH
npu 6a30BOM 3HaYCHUU (PUKTUBHON MEPEMEHHOM.

2. Moaenn KOBAPHAIMOHHOIO AaHAJAM3a MNPH 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 cofepkaHue pedeHKa MOTYT ObITh CBS3aHbI C JJOXOJ1aMHU
JIOMOXO35IICTBa W BO3pacTOM peOEHKa: MOIIKOJbHBIN, MIIaIIIMA HIKOJIBHBIA M CTapLINi
mKoJbHBIM. Tak Kak KauecTBEHHas MEpPEeMEHHas HWMeEEeT TPHU AIbTEPHATHUBBI, TO MO OOIIEMY
MPaBUIIy MOJCIUPOBAHMS HEOOXOAMMO HCIONB30BaTh JBE (UKTHUBHBIE TEpeMeHHBbIC. Takum
00pazoM, MOJICIIb MOXET OBITH MPECTaBICHA B BU/IE:

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

D 0, ecli JOIIKOJILHMUK;
=
1, B IpOTUBOIIOIOAKHOM CITy4ae.

0, eciu TOMIKOJIbHUK WU MIIQAIIUH IIKOIbHUK;
2 1,8 MIPOTUBOIIOJIOKHOM CIIy4dae.
OO6pa3yroTcs ciaeayomne 3aBUCUMOCTH

1. Cpennuii pacxoj Ha JOIIKOJIbHUKA!

MY | D, =0, D, =0)=fy + pyx. (1
2. Cpennuii pacxoj Ha MJIAIIEro MKOJbHUKA:

MY [ Dy =1, D, =0)= (o +71)+ frx. (2)
3. CpenHuii pacxo]] Ha CTapLIero NIKOJIbHUKA:

M Dy =1, D, =))=(fo+n+r)+pix. (3

3mecy Y1, Y2 — muddepeHIHATbHbIE CBOOOJIHBIE YICHBL. ba30BBIM 3HAYCHUEM
Ka4eCTBEHHOW TIEPEMEHHOW SIBISIETCS 3HAUCHHE <«IOUIKOJNBHUK». llocie BBIYMCICHHS
kodduimenToB ypaBHeHUi perpeccuu (1) — (3) ompenensieTcss cTaTUCTUYECKash 3HAYUMOCTD
KO2(PUITMEHTOB Y1H Y2 HA OCHOBE OOBIYHOM /-CTATUCTUKH.

Ecnu koad¢uimeHTs! Y1 U Y2 OKa3bIBAIOTCS CTAaTUCTUYECKH HE3HAUYMMBIMHM, TO MOYKHO
CeNaTh BBIBOJ], YTO BO3PACT peOCHKA HE OKa3bIBACT BIHSHUS HA PACXO/IBI TI0 €r0 COJAEPIKAHUIO.

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



TexHuka (UKTUBHBIX NEPEMEHHBIX MOXET ObITh pacHpOCTpaHEHAa Ha IMPOU3BOJILHOE
YHCIO KayeCTBEHHBIX (hakTOpoB. PaccMOoTpuM cuUTyanuio ¢ JABYMS KadyeCTBECHHBIMH
MIEPEMEHHBIMH.

[Tycte Y —3apaboTHas 1uiata COTPYAHUKOB (UPMBI, X — CTaXX paboOThl, D1 — HaIM4ue
BBICIIETO 00pa3oBaHus, Dy — IOJI COTPYAHUKA!

0, ecyii COTpYIHUK-KECHIINHA;

1", ecn COTPYAHHUK-MY>KUMHA.

0, eciii HET BBICIIETO 0Opa30BaHMS;

2 1,8 [IPOTUBOIIOJIOKHOM CIIyYae.
TakuMm oOpa3om, MOIYUYUM CIETYIOIIYI0 MOJIENb:
Y'=py+pix+yDy+y,D, +¢.
W3 3101 MOAENHN BBIBOJATCS CIEAYIOIIUE PETPECCUOHHBIE MOJENH:

1. CpenHsist 3apruiaTa )KEHITUHBI 0€3 BBICIIIET0 00pa30BaHUs:
MY |D,=0,D, =0)=f,+ Bx.

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

3. CpenHss 3apruiata y My>K4uHbI 0€3 BBICIIIETO 00pa30BaHuUs:
M |Dy=1,D,=0)=(fy+7)+ bx.

4. CpenHsis 3apIuiaTa My>KYHUHBI C BBICIIUM 00pa30BaHUEM:
M |D,=1,D, =1)=(fy +7, +7,)+ fix.

OueBUIHO, UTO BCE PETPECCHH OTJIMYAIOTCS TOJIBKO CBOOOAHBIMU WwieHaMH. [lanmbHeiiee
ornpezieNieHue CTaTUCTUYECKOM 3HAYMMOCTH KOA(G(ULIUEHTOB Y| U Y2 TO3BOJSET YOEIUThCA,
BJIMSIOT JIM 00pa30BaHUE U TIOJI COTPYJHHUKA HA €ro 3apaboTHYIO IIaTy.

3agaua 1

Hccenyercs 3aBUCUMOCTh MEXKIy 3apabOTHOM ruiatoi pabodero 3a mecsm v ($),
X - BO3pacToM paboyero (Jer) u GUKTUBHOU IepeMeHHOo# D — nmoi pabouero.



Ne i/ |3apaboTHasn Bospacr Iloa,
miara 3a mecsiujpadouero x M/K
y ($) (s1eT)
1 300 29 XK
2 400 40 M
3 300 36 X
4 320 32 X
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 X
12 250 28 M
13 350 30 M
14 200 25 M
15 400 48 X
16 220 30 M
17 320 40 M
18 390 40 M
19 360 38 XK
20 260 29 M

1. Heob6X0aMMO IOCTPOMTH MOJEIH Y=by+bx+yD . (GUKTHBHONM 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 y4uTBHIBaeTCS BO3PACT CTaHKa (X, MeC.) M BpeMsi Oe3aBapuifHONW pabOTHI 10
nocienHei noaoMku (y, yac). Beibopka u3 40 cTaHKOB jana pe3ynbTaThl, MPEICTABICHHBIC B
TabuLe.

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

31

32

33

34

35




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 MOJIEIEH.

[TocTpouTh KOPPENAMUOHHOE TTOJIE U HAHECTH Ha HETO Tpaduku QyHKITUH.

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

N —

nhkw

INOCTPOEHUE MOJIEJHN HEJITMHEVMHOM MAPHOM PETPECCHUHA

Henuneitnbie perpeccuu IensTcs Ha JIBa Kilacca: perpeccuu, HEIMHEHHBIE OTHOCUTEIBHO
BKJIIOYCHHBIX B aHaJIU3 OGBHCHHIOH_II/IX MNEpCMCHHBIX, HO JIMHEUHBIE 110 OLICHHUBACMbIM
napaMmeTpam, U perpeccuu, HelIMHEHHBIE 10 OLEHUBAEMBIM MTapaMeTpam.

[Ipumepsl perpeccuii, HETUHEHHBIX MO OOBSICHSIONUM MEPEMEHHBIM, HO JIMHEHHBIX TIO
OLICHUBAEMBIM I1apaMeTpaM:

2 3 .
~ IOJTMHOMBI pasHbIX crereneii Vy = @ 1 bix +byx” +b3x” + &,

=a+—+¢
X .
[Ipumepsl perpeccuii, HEMMHEMHBIX O OLIEHUBAEMbIM MapamMeTpaM:

— PaBHOCTOPOHHSIS THIIEpOOIIa Vx

b
-cremennas Vy — a4 X &

— X
~ nokazatenshas Yy = -b" - & :

_a+bx
- 9KCIIOHeHMampHas Vy — € ¢ .
Haubosiee yacTo NpuMeHSIOTCA CIEAYIOUINE HEIMHEIHBIE MOIETH PETPeCcCHil:
runepGoner — Vx — ¢ + ; ;

2
mapaGonsi — Vy = at bx +cx ;

— ° x
nokasaTenbHol Gpynkiuu Vy = d b ;

b
crenennoit pynkmuu — Vy =4 Xy np.



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
MIOKa3bIBAaCT, Ha CKOJBKO M3MEHHUTCSA B CPEAHEM BEIMYMHA Y MPH U3MeHeHuu (akropa x Ha 1
€IMHUILY U3MEPEHHUSL.

b
T'unepbonuueckas pespeccust: Yy=a+ ; .
! — 1 . ' —
Jluneapusytoiee mpeoOpazoBaHue: X = ; YV =V,

Torna
;na +b2% = Zy,

1 1 1
LaZ;erZx_z = Zy;

y_yl
a=lZy—lel b:n xl Zx?y
n n x’ nzxz—(zx)2

_ _a+bx
Oxcnonenyuanvnas peepeccus: Vx — €



Jluneapmsytommee npeodpasopanme: X — X5 )V = Iny.

1 1 ~ anlny—Zleny
‘= ;Zlny _;bzx’ b= anz — (Zx)2
b

Cmenennas gynxyus: Vx = a°X

Jumcapusyiomee mpeobpasosamme: X =Inx;y =lny

1na=121ny—lbzlnx b= nZ(lnx-lny)—Zlnxzmy
n n ’ nZ:(lnx)2 — (Z:lnx)2

[lepexox k mapameTpy @ ypaBHEHUS CTCIIEHHOW 3aBHCUMOCTH TPOHM3BOAT C IMTOMOIIBIO
MOTEHIIUPOBAHHUS 110 PopMyIIE:

q = elna

Ioxazamenvhas gynkyua: Vyx = 4 -b* :

JIuneapusyrolee npeodpasoBanue: X = X,y = Iny.

oo lzlny _llnbzx b= nzx ‘Iny - Zlen)’
n n ’ nzxz - (Zx)z

[lepexon k mapaMeTpaM ypaBHEHHUS MOKa3aTEIbHOM 3aBUCUMOCTH (@, b) IPOU3BOIAT IO
dbopmymnam:

Inb

a=e"". b=e

Jozapugpmuueckan gynxyusn: Yy = a+ blnx

Jluneapusytouiee npeoOpa3zoBaHue: X '=In X5y = Y.
1 1 nZlnx-y—Zlany
n n nZ(lnx) — (Zlnx)

3amaua
Jlns ompeneneHUs 3aBUCUMOCTH MEXAY poxaaeMocThio B Poccum (mepemeHHass y
u3MepsieMasl B THIC. YeJl.) U CpelHel 3apaboTHOM miaTod (mepeMeHHas x, usMmepsemMas B pyo.)
OBLIM MPOBEIEHBI UCCIIEI0BAHUS, PE3YNIbTAThl KOTOPHIX MPEACTaBIeHbI B Tabmule 1.

Tabmuma 1.
I'oxbr Poxnaemocts B Cpennsis 3apaboTHas
TBIC. Y€l ) mara, 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 pPACCYUTATh MapaMmeTphbl CIEIYIOIINX
byHKIHIA:

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

Pemenne.
b
1. VYpaBHeHHE pPaBHOCTOPOHHEH  THIEPOOIIBI Yy=at ; JINHEApU3yeTCs
| ' |
XZZEXV:}meayx=a+mQ
2. Jlng pacueTa HCIOIb3yeM JaHHbIC TaOIUIIhI 2.
y lop, y X I (x )2 yz
201 886,9
4
201 928,6
5
201 998,1
6
201 1050,
7 6
201 1074,
8 3
201 1036,
9 9
Uto
ro
Cpe
AHee
3HayeHune
(o)
o_2

3Ha4yeHUs1 TapaMeTPOB PETPECCHH a U b paccUUThIBaeM 10 (hopMysIam:

o weyx
2 .a=y—b-x
X

o)

3. 3anuimTe NOJIy4YEHHOE YPaBHEHUE PETPECCHUU.



4. C moMonis JMHEAPU3yIIUX MTPeo0pa3oBaHull MMOCTPOUTE YpaBHEHHUE PETPECCHU IS
CTETIEHHO! U MOKa3aTeNIbHOW (DYHKIIUH.

JlabGoparopHnasi padora Ne2.
Buiuucnenue unoexca koppensayuu u cpeoHeti OuudKU annpoKcumMayuy

TecHOTY CBSI3M M3y4aeMbIX SBIIEHUN B HEIMHEHWHBIX PETrpPecCUsX OLICHUBAECT MHJAEKC
KOPPpeJIsiiuM, KOTOPBIi BEIYMCIIAETCS 110 POopMyIIe:

Cpennsisi ommdKka anmpoOKCUMAIIUM - CPEJlHEE OTKIIOHCHHE PACUETHBIX 3HAYCHHH OT
(haKTHIEeCKuX:

— 1 1 y—y
A=-S 4 =S 2= 1000
Ly gty

JlonycTUMBIN Mpeies 3HaYeHU | A - e 6onee 8 - 10%.

3agaua

1. Paccuntarh HMHIEKC KOPpPEISIMM W  CPEAHIOID  ONIMOKY
anMpOKCUMAIUH [T HEeIMHEHHBIX perpeccuii JIaboparopHoii Nel.
2. OnpenenuTh 0O KakOMy YPaBHEHUIO PErpeccMU MOJydYeHa
HanOOJIbIIIas OLIEHKA TECHOTHI CBSA3H.
3. CpenaTb BBIBOJIBI.
JlabopaTopnasi paGora Ne3.

Oyenka 3Havyumocmu ypagueHus pecpeccuu ¢ nomowvro F-kpumepus @uwepa

Z(ﬁ—i)z )
Z(y—ﬁf 1-p2, m
n—m-—1

F, gaxkm. —

3agaua

Onpenenum F-kputepuit @uiuepa A8 ypaBHEHMM NApHON HENMHENWHOW perpeccuw,
norydeHHbIX B JlabopaTopHoit pabote Nel.

Pemenmne.

1. Paccunraiite Fpawn W CpaBHUTE IOJYYEHHOE 3HAUYEHUE CO 3HAYEHUEM, Fragn NP
3aJlaHHOM ypoBHE 3HauMMocTu o = 0,05.

2. CnenaiiTe BBIBOJBI O CYIIIECTBEHHOCTH CBSI3U.
JlabGoparopHasi padora Ne4.
Pacuem cpednux xos¢hpuyuenmos snacmuunocmu

B skonomMmuueckux HCCIICAOBAHUAX IHUPOKOC NPUMCHCHUC HAXOAUT TaKou IIOKa3arclib,
KaK CpeIHH KO3(PGUIIUEHT 3JaCTUYHOCTH, BEIYUCIIIEMBIN 110 hopMyIie:



' X
O=f(x)=
Cpennuii  k0>QGHUIMEHT 21aCTHYHOCTH O ITIOKA3bIBAET, HA CKOJIBLKO IPOILEHTOB B

CpeIHEM IO COBOKYIHOCTH WM3MEHHUTCS pe3ylbTaT ) OT CBOCH CpeAHeil BEeIWYHMHBI MpU
u3MeHeHuu ¢daktopa x Ha 1 % OT CBOETO CpeHero 3HAUCHUSI.

3agaua

[To rpynne npennpuAThii, MPOU3BOLAIIMX OJHOPOJHYIO HPOAYKIMIO, MU3BECTHO, KaK
3aBUCUT c€0ECTOMMOCTD €AMHUIIBI IPOAYKIMH Y OT (PaKTOPOB, IPUBEACHHBIX B Ta0II. 3.

Ta6numa 3.
Mpu3Hak -pakTop YpaBHeHWe napHo CpepHee 3HayeHue
perpeccuu dakTOpa
O6bem ) 58,74 x| = 2,64
NPOW3BOACTBA, M/H PYb., X1 Y, = 0,62 +—x
OntoBasA ueHa3a 1T po=1 1,75.x21,6281 x, =1,503
3HEepProHocUTeNs, MH. pyb., 2
X2
foma — npubeiny, P, =1487-1,016" X, = 26,3
M3bIMAaEeMOWN rOCy4apcTBOM, 3
%, X3

1. Onpenenuth ¢ MOMOUIbIO CpeTHUX KO UIMEHTOB 3JACTUUYHOCTU CUILY BIIHMSIHHS
Ka)Kaoro (hakTopa Ha pe3ysbTar.

2. PamxupoBath PakTOPHI IO CHIIC BIUSHHS.

Pemenue.
~ 58,74
1. Jlna ypaBHeHHs paBHOCTOpPOHHEH rumepbonsr Yy = 0,62 + -
~ ! x1 b Xl - b
9yx1 :f(xl)T:—_z. — = —
v X, a+b/x, ax; +b-

2. Paccumraiite cpegHue KO3(PQUIMEHTHl 3IMACTUYHOCTH JUISL  CTETIEHHOW H
nokazatenbHon pynkuil (IIpunoxenwne 4).

BPEMEHHBDIE PA/1bl

COBOKYIMHOCTh YHOPSAOYEHHBIX BO BpEMEHM HAOJIOIEHUH HEKOTOPOro MOKazaTess
Ha3bIBAIOT BPEMEHHBIM PAOOM.

Psn wabmriomeHuwil 3a 3HAUEHUSMHU OINPEACICHHOTO IMOKAa3aress, YIOPSAOYCHHBIA B
3aBUCUMOCTH OT BO3PACTAIOIIMX WM yOBIBAIOIIMX 3HAYCHHWM JPYroro MoKas3aTelsi, Ha3bIBaIOT
OUHAMUYECKUM PAOOM, BDEMEHHBIM PIOOM, PIOOM OUHAMUKU.




OtnenbHble HAOIIOEHNUS BPEMEHHOTO PsiJia Ha3bIBAKOTCS YPOBHAMU STOTO PsIla.
JlabopaTopnasi paGora Nel
Buvisignenue anomanbHulX yposHel 8pemMeHHblX pa0os

YpOoBHH BpPEMEHHBIX PSIOB MOTYT MMETh aHOMAallbHble 3HaueHHs. [losSBICHHE TaKUX
3HAYCHHUI MOXKET OBITh BEI3BAHO OIMMOKaMU MpHU cOOpe, 3aMiCH WK repeaadye nHpopMauu — 3To
OIIMOKM TEXHUYECKOTO MOPSAKA, WIH OMUOKU mepBoro poaa. OQHAKO aHOMaTbHBIE 3HAYCHUS
MOTYT OTpa)kaTh peaJbHbIC MPOIECCHI, HAPHUMEP CKa4YOK J0JUIapa WU MajcHue Kypca IEHHBIX
OyMmar u T.JI.; TAKUE€ aHOMAJIbHBIE 3HAYEHHUSI OTHOCST K OIIMOKaM BTOPOTO POJia, OHU HE MOJIJIeKAT
ycTpaHeHuIo. JIisl BRISBIICHHSI aHOMAIIbHBIX YPOBHEH BPEMEHHBIX PSIOB MOXKHO HCIIOJIb30BaTh
Mmemoo HUpeuna.

[lycTh umeeTcs BpeMEHHOU psAI:

yt :yl’yZ”""yt"""yn, t:L_n (1)

Meton UpBuHa npennoiaraet UCHOIb30BAHNE CIEAYIOMEH (OPMYIIbI:

|J’z _yt—l|

2
G)’

A = le,_n.

rae Gy: y

PacuerHble 3HaueHust A,,A;  CPaBHUBAIOTCS C TAONUYHBIMU 3HAYCHUSIMH KPUTCPHS
UpBuna A, ; eciu Kakoe-1ubo U3 HUX OKa3bIBAETCs 0OJIbIIE TAOIUYHOTO, TO COOTBETCTBYIOIIEE

3HAYCHUE J); YpPOBHSI psifia CUATACTCS aHOMAIBHBIM. 3HaYeHUs KpuTepus VpBUHA U1 ypOBHS

spaunmoctu @ = 0,05 MIPUBE/ICHBI B Ta0JIHIIC.

n

2

3

10

20

30

50

8

2,

3

2,

5

1,

3

1,

2

1,

1

1,

[locne BBIABICHHUS aHOMAJIbHBIX YPOBHEH HEOOXOAMMO ONpPEACTUTh NPUYUHBI HX
BO3HUKHOBeHHUA. Eciii OHM BBI3BaHBI OMIMOKAMHM TEXHHUYECKOIO MOPAJKA, TO OHU YCTPAHSIOTCS
au00 3aMEHOHl aHOMalbHBIX YPOBHEH COOTBETCTBYIOUIMMM 3HAUEHHSIMH 10 KPHBOM,
amnMPOKCUMHUPYIOIICH BPEeMEHHOU psifl, TMOO0 3aMEHOW ypOBHEH CpelnHel aprudMeTHIeCKOn ABYX
COCEHUX YPOBHEH psa.

OmunbKy, BO3HUKAIONIME H3-3a BO3JCHCTBUSA (HAaKTOPOB, MMEIONIMX OOBEKTHBHBIN
XapakTep, yCTPaHEHHIO HE MOJUIeXKaT.

3agaua

BpemenHoii psij 3agan B TabauuHON opme.

1

4

4

7.

,6

,9

1

4

,5

,8

,1

1)

’

1y

1)

1)

1. IIpoBepuTh HaJTMYUE aHOMAJIBHBIX 3HAYEHUH TOUKH [ = 2, t=

3
S,



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:

+,eciu y,. —y, >0,
ik .
s yt+1 yt < O

HpI/I 3TOM €CJIN HOCJIG,Z[YIOH_IGG Ha6J'IIOI[eHI/IC paBHO Hpe;[bmymeMy, TO y‘-II/ITBIBaeTCSI TOJIBKO OIHO
HaOJIFOJEHHE.

2. MoacunTeiBaeTes uncio cepuit V(1) . Tlox cepueii TOHUMAETCS TI0CIIEI0BATEILHOCTD
HOJPSZ PACIIONI0KEHHBIX IIIIOCOB U MUHYCOB, IPUYEM OJIMH IUTFOC MM MUHYC CUYUTACTCS CEPUCH.

3. Onpepensercs NPOTSHKEHHOCTh CaMOM JUIMHHO# cepun [, (1) .

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

DnvHa n<26 26<n <153 153<n<170
paaa, n
3HauyeHue 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)>]=-@n=1) %

[ ax (1) S 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 5 6 0| 4|9 1

Pemenue.

1. lo6aBbTE B TAOIUILY JOMOJIHUTEIBHYIO CTPOKY O; U1 3AIMCH TIOCIENOBATETbHOCTH
3HAKOB, JUJIs ONpeAeTICHUs KOTOPOI UCToNb3yiiTe hopmyiy (2).

2. ToxcunTaiite yncio cepuit V(1) , IPOTSHKEHHOCTH caMoil uTMHHOM cepun gy (1) n

onpenenure /() mo Tabmmme.

3. 3anuImMTe CUCTEMY HEPABEHCTB, IPOBEPHTE UX BBHIMOJIHEHHE.

4. Chemnalite BBIBOJI.

JlaGoparopuasi padora Ne3
Buvluucnenue ocnognvix noxazameneu OUHAMUKY

I[JI}I KOJUYECTBEHHOM OLICHKM JUHAMMKH SKOHOMHYECKHX mponecCcoB MPUMCHSAIOT TAKUC
CTaTUCTHYCCKHE IIOKa3aTcInu, KakK abcontomuvie npupocmasl, memnsvl pocma u npupocmada. Onn
noApa3aACIsItOTCA Ha yenHole, bazucHvie u cpe()Hue.

Ecnu cpaBHeHUEe ypOBHEN BPEMEHHOIO Psiia OCYILECTBISECTCA C OJHUM U TEM XKE YPOBHEM,
IPUHATBIM 3a 0a3y, TO OKa3aTeIn Ha3bIBalOTCA Oa3ucHbimuy. ECn cpaBHEHHE OCYILIECTBIISETCS €
nepeMeHHOH 0a30i, MprueM KakIblii MOCIeIYIOIUN YPOBEHb CPAaBHUBACTCS C MIPEIBIAYIIIUM, TO
BBIUMCJICHHBIE TIOKA3ATEIIN HA3bIBAIOTCS YeNnHbIMU.

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

Y =V15V2seees Viseees )y — ypOBHM BPEMEHHOTO psijia, n — JUIMHA psina, Vs — YpOBEHBb
BPEMEHHOTO Psijia, MPUHATHIN 3a 0a3y /IS CPaBHEHHS.

0O603HaueHun AGCONIOTHbIM Temn pocta Temn
e npupocr npupocTa

LienHoi Ay, =y, -y T, - Y 100 K,=T,-100
Vi1

BbasucHblit Ay5t =y, =y 7 _&100 K5, =Ts, —1(

ot —

Vs

Cpepnmii - - — Kg, =T ~100

Ayt=M T =t 22 100 ot

n—1 Y1




Onucanue OMHAMMKYU Psia CPEOHUM IPUPOCTOM COOTBETCTBYET €r0 NPEACTABICHUIO B
BH/JIE TIPSIMOM, IIPOXOMSILEH Yepe3 ABe KpalHUe TOUKH. /Il 1Mony4YeHus: IpOrHO3HOIrO 3HaYCHUs
Ha OJIMH IIar BIEpe] JOCTaTOYHO K IMOCIEAHEMY HAOIIOJEHHIO JOOaBUTh 3HAUYEHUE CPEIHETO
abCOIIOTHOTO IPUPOCTA:

Vol =Va tAY . (3)

rue Y, — 3HaYCHUE TNOKasaTels B 7 TOYKE BPEMEHHOTO psina, V4] — MPOTHO3HOE 3HAYCHUE

nokazarens B touxke 1 +1, Ay —suauenue CPEIHETO MPUPOCTAa BPEMEHHOTO PsJia.

[TonydeHue mporHO3HOTO 3HaYeHUs Mo Gopmyne (3) KOPPEKTHO, €CIIM JUHAMUKA Psijia
Omm3ka kK auHEHHOW. Ha Takoii paBHOMEpHBIM XapakTep IWHAMUKH YKa3bIBAIOT MPUMEPHO
OAWUHAKOBBIC LICITHBIC aGCOHIOTHInle MpUPOCTHI.

Hcnonp3oBaHue cpeAHero Temma pocTa (CpeqHero Temma MpUpOcTa) AJs OMUCAHUS
JAUHAMHUKU DPA3BUTUA pdaaa COOTBCTCTBYCT €ro MpCACTaBJIICHHIO B BHU/C MOKAa3aTeIIbHOU WU
SKCIIOHEHIIMAIBHON KPHUBOM, MPOBEICHHOW 4Yepe3 JIB€ KpallHUE TOYKH, M XapaKTepHO IS
nmponeccoB, HU3MCHCHUC JUHAMHUKH KOTOPBIX IMPOUCXOAUT C IMOCTOSAHHBIM TCMIIOM POCTA.
[Tporuo3Hoe 3Ha4eHHe HA OJIUH IlIar BIEpE]] Onpeneisercs no popmyie:

j>n+1 zynT

HenocTaTkoM mporHO3WpoOBaHUs C HCHOJIB30BAaHHWEM CpPEIHEro MPHUPOCTa U CPETHETO
TEMIIAa POCTA SBJISIETCS TO, YTO OHU YUYUTHIBAIOT HAYAJIbHBIN M KOHEUHBI YPOBHU Psi/ia, UCKITIOYAS
BJIUSIHUE TPOMEXKYTOUHBIX YpOBHEW. TeM He MeHee, OHM MCHOJIb3YIOTCA KaK MPOCTEHIIME,
npUOJIMKEHHBIE CIIOCOOBI IPOTHO3UPOBAHUS.

3amaua.

ExxexBapranbHas auHamuka (oHma 3apaboTHOHM iaThl paOOTHUKOB (PUPMBI B JICH. €.
IpeJICTaBICHA B TAOIUIIE.

1 2 3 4 5

8 8 9 9 9
946,00 | 981,50 | 024,10 | 063,15 | 105,75

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

3amaua.

H3meHeHne exXeKBapTaIbHON TUHAMHUKK (OHAA 3apab0THON MJIaThl pAOOTHUKOB (DPUPMBI
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 ATkl paOOTHUKOB (UPMBI B 6-M KBapTaje,
UCIIOJNIb3Ysl CPEIHUN TEMII PpOCTa.

JlaGoparopHas Ne4

Cenasicusanue 8pemeHHbIX ps00s



[IpenBapuTenbHbIN aHAIN3 BPEMEHHBIX PSI0OB SKOHOMUYECKHUX MOKAa3aTeseH 3aKIII04aeTcs
B BBIBJICHUM aHOMAaJbHBIX 3HAYEHWM YPOBHEW psia, KOTOPbIE HE COOTBETCTBYIOT pEalbHBIM
BO3MOJKHOCTSIM pacCMaTpUBaEMON SKOHOMHUUYECKOW CUCTEMBI, a TAK)KE B ONPEIEICHUN HAINYUS
TpeHa.

Haubonee pacmpocTpaHeHHBIM TPUEMOM JJisi YCTPAaHEHHUS AaHOMAJbHBIX 3HAuEHUI
NoKa3arened U OTCYTCTBHUS TEHACHLMHM BPEMEHHOTO psiia SIBISETCS C2AaAdCUBAHUE 8PEMEHHO20
paoa. Ilpu sToM npous3BoAUTCS 3aMeHa (HAaKTUYECKUX YPOBHEH BPEMEHHOIO psijia PaCUETHBIMH,
YTO crnocoOcTByeT Oojiee YETKOMY MpOSBICHUIO TeHACHIMH psaga. CKomb3simue cpegHue
MO3BOJIAIOT CIVIAUTh CIydyaliHbIe U IEpUOANYECKUE KOIeOaHUsI BPEMEHHOTO pAJa.

HaunbGonee pacmpocTpaHeHHON MPOLEIYpON CrIaXWBaHHS SBISETCSA METOI HpPOCMOU
ckonvssaueli cpeorer. CHadana Jyuisi BpEMEHHOTO psifia OIPEENsieTcs NHTEPBAJl CriakKUBaHUs (g).
Ecnmn HeoOXoawmo CriaguTh MeENKHE KOJeOaHWs, TO HWHTEpPBal CIIIQKWBaHHUS OepyT 0
BO3MOXXHOCTH OOJBIINM, €CIH HYXHO COXPaHHUTh Oojiee MeNKue KoieOaHHs, TO WHTepBal
CTJIaKUBaHMs yMEHbIIAIOT. J[71s1 nepBbIX (g) ypOBHEH BPEMEHHOTO PsiJla BEIYUCIIAETCS UX CpEHEe
apupMeTHuecKoe 3HaueHHe. DTO OyAeT CrIIaKCeHHOE 3HAUYEHUE YPOBHS psfa, HAXOISIIErocs B
UHTEpBAJIEC CIVIAXKUBAHUA. 3aTeM MHTEPBAJl CIVIaXKMBAHMS CIBUIAETCS HAa OJUH YPOBEHb BIPABO,
MIOBTOPSIETCSI BBIUMCIIEHUE cpenHell apudmeTrndyeckoi u T.1. B pesynpraTe Takoil mporenypsl
HOJIYYUM PAJ CIVIQXKEHHBIX 3HAYEHMH, NIPU 3TOM B 3aBUCHUMOCTH OT (g) MEpBbIE U IOCIETHHE
YPOBHU TEPSIOTCA.

JinuHy mHTepBana CriakuBaHus (g) yaoOHO OpaTh B BHJE HEYETHOTO YHUCIA, B 3TOM
ClIydae pacyeTHOE 3HAUCHHE CKOJB3SIIECH CpeIHed OyneT MPUXOJUTHCS Ha CPEIHUN WHTEPBAI
psna.

Hanpuwmep, 115 uatepBana g = 3 criaxeHHbIe YPOBHHU PACCUUTHIBAIOTCS O opmyie:

JA’t =V ty tym)/3.

UroObl HE MOTEpATh NEPBbIM M MOCIEIHUN YPOBHH DPsJia, UX MOXHO BBIYMCIHUTH TIO
dbopmynam napaboaMIecKOT0 HHTEPIOIUPOBAHUS:

V1 =5y +2y, —y3)/6,
J;n = (_yn_2 + Zyn_l +5yn)/6

Meroz poCTON CKOIB3SIIEH CPEIHEN JACT XOPOLIUE PE3YIbTaThl B JMHAMUYECKUX PAIax
C TMHEWHOW TEeHAEHIIUEH pa3BUTHSI.

Jnst pAOB C HEIWHEWHOW TEHACHIIMEH pa3BUTHA HEOOXOAMMO MPUMEHSATH METOJ]
836CUIEHHOU CKOb3AWeU cpedHell. DTOT METOJ OTIMYAeTCs OT METOAA MPOCTOW CKOJIB3SIIEH
CpeIHEH TeM, YTO YPOBHHM, BXOJSIINME B MHTEPBAN CIVIAKUBAHUSA, CYMMHUPYIOTCS C Pa3sHBIMU
BecaMu. /[yt moIMHOMOB 2-r0 ¥ 3-Tr0 MOPSIKOB IO S-4JIEHHOM B3BEIIEHHOMN CKOJIB3AIIEH cpenHen
LIEHTpaJIbHOE 3HAaYeHue onpezaensercs no popmyie:

Ve =1/35-(By, 412y, +17y, +12p,44 = 3y,15)-

BecoBbie k03((ULIMEHTHI MPU CTIAKUBAHUK IO MOJWHOMAM 2-TO M 3-TO MOPSIKOB B
3aBUCUMOCTH OT JUIMHBI MHTEPBAJIa CIIIAKUBAHUS [TPEICTABICHBI B TA0IUIIE.

[OnvHa nHTepBana crnaXkusaHuma BecoBoi KoapPpuumeHT
5 1/35 (-3, +12, +17)
7 1/21 (-2, +3, +6, +7)
9 1/231 (-21, +14, +39, +54, +59)




BbipaBHMBaHME  BpPEMEHHBIX  pAJOB  MOXET  OBITh  NMPOMU3BEACHO  METOJIOM
9KCNOHEHYUuanbHo2o cenaxcueanus. CyTb MeTOla 3aKilodaeTcs B TOM, YTO B IpOLENype
HAXO0X/ICHUS CTJIQ)KEHHOT'O YPOBHSI HCIIOJIb3YIOTCS 3HAUEHUS TOJIBKO MPEAIIECTBYIOMUX YPOBHEN
PSAIOB, B3ATHIE C OINPEACICHHBIM BECOM, MPUYEM BEC HAOIIOJECHUS YMEHBIIACTCS IO Mepe
ylaJeHusl ero OT MOMEHTa BPEMEHH, JIJIsl KOTOPOTO OMPEeIeTCs CriakeHHOe 3HaYeHHE YPOBHS

psana. Eciu st uCXOMHOTO BpeMEHHOTO psifga Vi = V15 V2 seeees Viseeess Vi COOTBETCTBYIOIIHNE

CTJIAKEHHBIE 3HAYCHHsI ypOBHEW OO003HAYUTH St , tie t=1,n | 10 sKCIOHEHUMATIBbHOE
CTJIAKMBAHKE MPOU3BOIUTCS 110 PEKYPPEHTHOMY COOTHOIICHHUIO:

S;=a-y,+(1-a) -S4,

r7e o — napameTp criiakuaHus, npuyem 0 1, BenmmuuHa (1- o)) Ha3bIBaeTcs KodhpuIreHToM
JTICKOHTHUPOBAHMS.

Hcnonp3yst peKyppeHTHOE COOTHOILIEHHUE [UIsl BCEX YPOBHEH Psiia, HAUMHAsS C IEPBOrO U
KOHYas MOMEHTOM YPOBHS [, MOXHO IIOJy4HUTb, YTO OKCIIOHCHLHMAJbHAs CpEAHssA, T.C.
CIIIa)KCHHOE JAHHBIM METOJOM 3HA4YE€HHE YPOBHS PsZa, ABIIACTCS B3BEIICHHOM CpeIHEH BCeX
IIPEALIECTBYIOIINUX YPOBHEMU:

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

O6I>I‘-IHO AJid BPCMCHHBIX PAAOB B DKOHOMHUYCCKHUX BCJIIMYMHAX BCIIMYUHY MMapaMeTpa
CriIaKMBaHMs BbIOMparoT B mHTEpBase ot 0,1 mo 0,3.

HavanbeHblil nmapamerp So IPUHUMAIOT PABHBIM 3HAYEHHIO IIEPBOIO YPOBHS psiAa WIH
paBHBIM cpeiHel apuPMeTHUECKON HECKOJIBKUX MEPBhIX WICHOB psJla, HAPUMED:

SOZJ’1+J;2+J’3.

3agaua
[To maHHBIM TUHAMUKHU yposkaitHOCTH 3a 10 JieT, MpUBEIeHHBIM B TA0JIUIIE, PACCUUTATH:

- 3-, 5-1eTHUE CKOJIB3SIINE CPEAHUE TTPOCTHIE;
- 5-neruue CKOJIB3A1IHEC CPCAHNUC B3BCUICHHBIC,
— CPaBHUTH PE3yJbTaThl paCUETOB.

1 y K 4 f € 1 & ¢ 1
0
1 y ] & ] ] y 1 1 y
6,3 1,2 8,1 ,7 6,3 7,3 0,9 5,4 9,7 1,7
- IOCTpOMTE TpaduKHU psia TMHAMHUKU U TPEHIOB JTMHEHHON (QUIBTPALIHH.
3anaua

B Tabnuue mnpuBeneHbl OaHHbIE YHMCICHHOCTH IIperojaBaTeNiell BBICIIUX Y4€OHBIX
3aBeneHnid P® (Teic. 4WenoBek) mo rojaaM. [Ipow3BecTH cCriakMBaHHWE BPEMEHHOTO psiga C
MCIIOJIb30BAaHUEM HKCIIOHEHIIUAIBHOM CpETHEN, MPUHSB MapaMeTp CriiaKuBaHUS a=0,1u
a = 0,3. Tlo pe3ynbraram pacyeToB ONPEAECIUTh, KAKON U3 CTIIAXKEHHBIX BPEMEHHBIX PSI0B HOCUT
OoJiee TIIaIKKil XapakTep.

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




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

JlabopaTopnas Ne5
Buvibop naunyuwezo euoa mpenoa ¢ nomowwro Excel

Jlna onpenenceHus mapaMeTpoB JMHEHMHOrO TPEHAA 10 METOLy HAMMEHBIINX KBaIpaTOB
UCTIONb3yeTcsl cTatuctuueckas GyHkuus JIMHEWH, nns onpeneneHuss SKCIOHEHLIUAIBHOTO

tpenna JITPDIIPHUEJI. B xauecTBe He3aBUCUMOM MepeMeHHOM BhicTynaeT Bpems [ =17

B Excel nunus tpena MoxkeT ObITh 100aBjIeHa B JUAarpaMMy ¢ 00J1aCTSIMH THCTOTPaMMBbl
i B rpaduk. s 3Toro HeoOX0AUMO:

— BBIACTIUTH 00JIACTh TUArpaMMbl; B TIIABHOM MEHIO BBIOpaTh Juacpamma—»/[obasums aunuio
mpenoa;

— B TIOSIBUBIIIEMCSI TMAJIOTOBOM OKHE JIuHusi mpenoa BbIOpaTh BUI JIMHUW TPEHIIA U 3a]1aTh
COOTBETCTBYIOIIME MapaMmeTpbl. [lJis MOJTMHOMHAIBFHOTO TpPEHAAa HEOOXOAWMO 3a/1aTh
CTEIEeHb aNMPOKCHMHUPYIOIIETO MOJIMHOMA.

B kauecTBe JONOTHUTEIBHON HHPOPMALINY HA THArpaMMe MOKHO OTOOPa3HTh ypaBHEHHUE
perpeccuu M 3HAYCHHE CPEIHEKBAAPATUUYECKOTO OTKIOHEHHUS, YCTAHOBHUB COOTBETCTBYIOIIIHE
¢uraxxku Ha 3aknaake [lapamempul TNATOTOBOTO OKHA JIuHUA mpenoa.

3agaua

Jlunamuka Bbimycka npoAayKuuu PUHISHAMM XapaKTepus3yeTcsl JaHHBIMU (MJIH. JTOJII.),
IpEeCTaBICHHBIMU B Ta0OIHLIE.

lop, Bbinyck lfop, Bbinyck
npoAayKuumn npoAyKumun
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

[TpoBecTu pacyer napaMeTpoB JMHEWHOTO U SKCIIOHEHIIUAIBHOTO TPEH/IOB.
[TocTponTs rpadMKu psiia JUHAMHUKHI U TPEHIOB.

3. BeiOpare Haumy4muii BUA TpeHJa HAa OCHOBAaHMM T'paUUecKOro HM300paKeHUs H
3Ha4YCHHS KOAPUIIMECHTA JeTEPMUHAIUH.

N =






7 OLleHOYHBIE CPECTBA /I IIPOBEASHHA IPOMEKYTOYHON aTTeCTAIUH

a) [lnanupyemble pe3yJbTaThl 00yUYeHHsI U OIlCHOYHbIE CPeJACTBA /IVIsl IPOBEeHUs MPOMEKYTOYHOM aTTeCTalluu:

Kon Nuauxkarop
HHIUKAT JMOCTHKEHUSI OueHovHbIE CpeaCcTBA
opa KOMIIeTeHIIUH
OIIK-2: CnocoGeH ocymecTBJIATH cO0P, 00pad0TKY U CTATUCTHYECKHA AHAJIN3 JAHHBIX, HEOOXOAUMBIX VIl PelIeHUs] MOCTABJIEHHBIX JKOHOMUYECKHX
3ajay;
OIIK-2.1 IlepeyeHb TeopeTHYECKUX BOMPOCOB:
1. Kaxkue TpeGoBaHMs MPEIBSBISIIOTCS K PaKTOpaM, BKIIOYaeMbIM B ypaBHEHUE PErpeccru’?
2. Yro Takoe BEIOOPOYHOE UCCIICIOBAHHE
3. Uto moHMMAaETCS IO/ TMHEHHONW MHOKECTBEHHOM perpeccueii?
4. Yewm oTandaroTcs CTaHAAapPTU30BAHHBLIC K03(1)(1)I/II_[I/ICHTBI perpeccun oT K03(1)(1)I/I]_II/ICHTOB B €CTCCTBCHHOM BI/I,Z[G‘.7
5. Yrto nmoka3sIBacT OTpULATCIIbHOC 3HAUCHUC K03(1)(1)I/II_II/ICHT3 9JIACTHYHOCTH?
6. YeM OTIMYAIOTCS YaCTHBIN M 001U KpuTepun Ouinepa?
OIIK-2.1: IIpoussoaut 7. Yto moHMMAaeTcs MO KOJTMHEAPHOCTHIO U MYJIBTUKOJUIMHEAPHOCTHIO (haKTOPOB?
MOMCK 1 COOp JAHHBIX AN | /g Kok IIPOBEPSIETCS] HATMYHUE KOJUIMHEAPHOCTH U MYJIbTUKOJUIMHEAPHOCTHU?
¢dbopmupoBaHus 6a3b1
CTaTUCTUIECKOTO
HCCICAOBAHMA IpakTHYyecKne 3a1aHUs
[To nanHbIM caiiTa gks.ru 0TOOpAaTh MPHU3HAKU. XaPAKTEPU3YIOLIUE COIUATHHO -3KOHOMUYECKOE TIOJI0KEHUE PETHOHOB
P® ITo ucxoaubIM TaHHBIM TTOCTPOUTH TTOJIE KOppessiuu  [1oJMrod 4acToT U TucTorpaMmy HanauTe KoddduimeHTa
koppessauuu . OueHuts pacrnpegenenue ..Caenarb pacdeT OCHOBHBIX YMCIIOBBIE XapaKTEPUCTUKHU 10 pe3yJbTaTaM
BBIOOPKU: BEIOOPOUHOE CpefHee, AUCTIEPCHS, CPEAHEE KBaIpaTHUYECKOE OTKIIOHEHHE
OIIK-2.2 | OIIK-2.2: OGpabarsiBact u | [lepeuyeHb TeopeTHYECKUX BONMPOCOB:

: aHAIIM3UPYET 1 Ilepeuncnure Bce BUABI MOJAEICH, HETMHEWHBIX OTHOCHTEIBHO: a) BKIIOYAEMBIX NEPEMEHHBIX; 0) OIEHMBAEMBIX
CTaTUCTUYECKYIO IIapaMeTpOB.
uH(pOpMaIIHIO c|2 Kak npoBoauTcs moadop TuHeapu3yoLero npeodpazoBanus A1 BHYTPEHHE HETMHEHHBIX MOIEIen?
UCIIOJIb30BAHUEM  METOJOB | 3 HazoBuTe noxasarenu KOppENsALUH, HUCIOIb3YEMBbIE IIPHM HEIMHEHHBIX COOTHOLIEHUSAX PacCMaTPHUBAEMBIX
SKOHOMUYECKOIO  aHAJIN3a, | IPU3HAKOB.
CTaTHUCTUKH W CHEUUAIBHBIX | 4 Kakwue 3amaun penaroTcsi Npyu NOCTPOCHNUN ypaBHEHUS perpeccun’?
[IPOrPaMMHBIX CPEICTB, | 5 . Kaxoii Buz1 umeeT cuctema HOpMaJIbHBIX YPaBHEHUI METOa HAMMEHBIINX KBAapaToB B CiIydae JUHEHHON
nojyyaer  00OCHOBaHHBIE | perpeccun?




Kon HNuauxkarop
HHIMKAT AOCTHKEHU S OueHoYHbIE CpeICTBA
opa KOMIIETeHIH U
BBIBOJBI M mpeziaraert | 6. ITo kaxoit popmyIe BEIYUCIISAETCS HHICKC MHOKECTBEHHOM KOppensauuu?
BO3MOYHBIE BapHaHTHI | 7. Kak BBIYMCIAIOTCA WMHIEKC MHOKECTBEHHOM IETEPMHHALIMM U CKOPPEKTUPOBAHHBIA WHJIIEKC MHO>XECTBEHHOM
perenust MOCTABJICHHOM | IeTepMuHaun?
SKOHOMMYECKOH 3a7aun 8. Kak npoBepsieTcs 3HAYMMOCTh YPaBHEHUS PETPECCUU U OTIEIbHBIX KO (OULIUEHTOB

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 HAUMEHBIINUX KBAJIPATOB. .
[TocTpouts rpaduk: UCXOIHBIE TOUKH U ypaBHEHUE perpeccuu. JlaTb HHTepIpeTanuio K03 (GUIUEHTOB YpaBHEHHUS.

OIIK-3: Crioco0eH aHAJIM3UPOBATH U COEPKATETBbHO 00bSICHATH MPUPOAY IKOHOMHYECKHUX MPOIECCOB HA MUKPO- 1 MAKPOYPOBHE;

OIIK-3.2

OIIK-3.1: [Ipumenser
TTOHSITUHHBIN arnmapar
SKOHOMHUYECKOW HAyKH IS
ONMMCaHUs MHUKPO- u
MaKpO3KOHOMUYECKUX
MIPOLIECCOB

IlepeyeHsb TeopeTHYECKNX BONMPOCOB

l. UTO0 03HAYaEeT MOHATHE «KaYeCTBEHHAs» MOJIETb perpeccun’?

2. B xakoM ciydae BEpHO COOTHOIICHHE

3. YTto 03HaYaeT BBICKA3bIBAHUE «TE€CHASI IMHEWHAS CBA3bY»?

4. Uro nokasbiBaeT K03 PUIUEHT neTepMUHauK paBHblit 0,757

5. Yro Takoe ommoOKa anmpoKcuManuun?

6. [IpuBeauTe npumMep HEMUHEHHOW PETPECCHH TI0 BKIIOYAEMBIM B Hee OOBSICHSIOIIUM ITEPEMEHHBIM, HO JIMHEHHOM
10 OLIEHUBAEMBIM ITApAMETPaM.

7. UTo 3HaYUT BHYTPEHHE JIMHEWHAs MOJENb?

8. Onummre, 4TO 03HAYAET BHICKA3bIBAHUE «(PYHKIIMSI, HAWTYYIIUM 00pa30M OMUCHIBAIOIIAs 3aBUCUMOCTD Y OT X»?

Keiic-3apanus, cocrosimue U3 ONUCAHUS CUTYAllUM U BOINIPOCOB K Heil
1. Ompenenute BUA (QYHKIUHA, HAWIYYIIUM O0Opa30M OINMKCHIBAIOMICH 3aBUCUMOCTH pACXOJOB Ha MOKYIKY
MIPOJIOBOJILCTBEHHBIX TOBAPOB B 00ImMX pacxonax (%) - y OoT cpeagHeAHEBHON 3apa0OTHOM 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 (yHKITHM:
. JIMHEMHOM;

. CTEIIEHHOI;

. MOKa3aTeIbHOM;

51




Kon HNuauxkarop
HHIMKAT AOCTHKEHU S OueHoYHbIE CpeICTBA
opa KOMIIETeHIH U
. PaBHOCTOPOHHEH IUIepOOIIbL.
OrneHnTe KOXXIyI0 MOJENb Yepe3 CPEAHIOI OMMOKY anmpokcumaiuu A u F-kpurepuit @urepa.
OIIK-3.2 |: IIpumensier crangaptHbie | [Iepeyenb BONpPOCOB 1JI MOATOTOBKH

TCOPCTUYCCKHUEC MOACIN U

COBPEMECHHBIC METOIUKHU
pacuera u aHanm3a
rmokasareliei,
XapaKTEePU3YIOLIUX

HKOHOMHYECKHUE MPOIECCHI U
SABJICHU S Ha MUKPO- n
MaKpOypOBHE

Urto Takoe perpecCUOHHBIN aHanu3?

Uto nmoHMMaeTcs MoJ1 MapHOM perpeccueit?

Onumwre cyts TpaguuuonHoro MHK i nuHeiHOM napHOi perpeccum.

UTto Takoe «o1eHKa mapamerpa»? UeM oTIIMYaOTCs «ACTUHHBIEY) 3HAUEHUS TapaMETPOB PETPECCUU OT UX OLIEHOK?
UTo Takoe OCTaTK! B pErpECCUOHHOM aHanu3e?

Onumre npouenypy NpoBEpKH THIIOTE3BI.

UYro Takoe ypoBeHb 10BEpHs?

Yrto Takoe WHTEepBaJIbHBIN porHo3? [loueMy Bo3HHKaET HEOOXOAUMOCTD MTOCTPOCHUS TOYCUHBIX MPOTHO30B?
Kaxoii Bu1 umeeT cucteMa HOpMaJIbHBIX YPaBHEHUH METOJ1a HAMMEHBIINX KBAJAPAaTOB B CIIy4ae JINHEHHOU
perpeccun?

WX R WD —

10.  Ilo xakoii hopMyse BEIYUCISIECTCS JIMHEHHBIN KO DUIMEHT TapHON KOppesiiun?

11. Kak BBIYMCISETCS M YTO MOKA3bIBAET MHJIEKC AETEPMUHAIIUN?

12. Kaxk BblumncIsieTcst 1 4To MOKa3bIBAET UHJIEKC I€T€PMUHALIUN?

13. Kax mpoBepsieTcst 3Ha4uMOCTh YPAaBHEHHS PETPECCUU U OTIIETBHBIX KOA(DPHUITHEHTOB?

14. Kax cTpoutcst toBepuTenbHbIN HHTEPBAJ IPOTHO3a B Cllydae JIMHEWHON perpeccuu?

15. Kax BBIYHCIIAIOTCS ¥ YTO MOKA3BIBAIOT KOA(DPHUITUEHT JIACTUYHOCTH D U CPeTHUM KOIPPHUIIUESHT FTaCTHIHOCTH

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

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

Crenepupyiite (UKTHUBHYIO EPEMEHHYIO z, OTPA)KAIOLIYI0 MECTOIMOJIOKEHHE KBAapTUPBl U MO3BOJIAIONIYIO PAa3AEIUTh
BCIO COBOKYIIHOCTb KBapTHp Ha JABE I'PYyNIbl: KBapTUpHl Ha ceBepe ropoaa (IIpumopckuii paiion, IllyBanoBo-O3epku,
I'paxxnanka) um Ha tore ropoma (FOro-3aman, KpacHocenbckuii paiion).lloctpoiiTe ypaBHEHHE perpeccuu,
XapakTepu3yrollee 3aBUCUMOCTb LIEHBI OT BceX (haKTOPOB, B TMHEHHOM U CTENIEHHOH (Gopme.

CyIiecTByeT i1 pa3HUIlA B IIEHaX KBapTUP, PACIIOJIOKEHHBIX B CEBEPHOU U 0kHOM YacTsax CankT-IletepOypra? SBmsiercs
JM HaJIM4YKMe OaJKOHA U JIOJDKHH TPEUMYIIECTBOM KBapTUPbI Ha pbiHKe? Kak BbI 00bscHUTE ATOT (pakT?
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Kon HNuauxkarop
HHIMKAT AOCTHKEHU S OueHoYHbIE CpeICTBA
opa KOMIIeTeHIIUH
OIIK-3.3 | Ananuzupyer u [ IlepeyeHs BONPOCOB 1JIs1 NOATOTOBKHU
: HUHTEPIPETUPYET Kakue TpeboBanus npeabsaBisioTcs K (akTopaM, BKIIOYaeMbIM B ypaBHEHUE perpeccun’?
[I0Ka3aTeH, Uro Takoe BEIOOPOUHOE UCCIIEIOBaHHE
XapaKTepU3YIOIINE Uto noHMMaeTcs Mo JIMHEMHON MHOXECTBEHHOM perpeccuei?

SKOHOMMYECKHUE MPOLIECCHI U
ABJICHUSI Ha MHKpO- H
MaKpOypOBHE

YeM OTAMYAIOTCS CTAaHIAPTU30BAHHBIE KOA(P(PUIIMEHTHI PETPECCHH OT KOA(PPHUIIMEHTOB B €CTECTBEHHOM BHIE?

Yro nmoka3plBaeT OTPULIATENBHOE 3HaUeHUE KOIPPUIIMEHTA dJTACTUYHOCTH?

UeM OTIMYAIOTCS YaCTHBIN U 001l kputepun Durnepa?

Yro noHUMaeTcs MoJ KOJUIMHEAPHOCTBIO U MYJIbTUKOJITIMHEAPHOCTHIO (hakTOpOB?

Kak npoBepsiercst HamM4ne KOJUIMHEAPHOCTH M MYJIbTHKOJUIMHEAPHOCTH?

IIpakTnyeckue 3a1aHusA

[To 20 mpennpusTUsAM peruoHa ONpeleIuTh 3aBUCUMOCTh BBIPAOOTKH MPOIYKLMU Ha OJJHOTO pabOTHHUKA Y (ThIC.py0.) OT
BBOJIA B JICHCTBHE HOBBIX OCHOBHBIX (POHI0B x, (%0 OT cToMMOCTH (DOHIOB HAa KOHEI I'0J1a) U OT YACIBHOIO Beca pabounx

NNk WD =

BBICOKOM KBanM(UKALUK B 001IeH YncieHHOCTH pabodux x, (%).
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b) Ilopsmok mpoBeneHHs] TPOMEKYTOYHOW aTTECTAlMM, II0Ka3aTeId M KPUTEPUH
OLICHUBAHMSL:

[TpomexyTouHasi aTTeCTalys M0 AUCIHHUILTHHE « DKOHOMETPUKA) BKIIFOYAECT TEOPETHUECKHE
BOIIPOCHI, TIO3BOJISAIONIHME OLEHUTh YPOBEHb YCBOCHHS O0YYAIONMMHUCS 3HAHUM, U IPAKTUYECKHE
3aJ[aHUsl, BBISBIISIONINE CTETIEHb COPMUPOBAHHOCTH YMEHUI M BIIaJICHUH, TPOBOIUTCS B opme
IK3aMeHa.

IMoka3aTeu U KPUTEPUH OIIEHUBAHUSI IK3aMeHAa:

— Ha OIEHKY «OTJHYHO» (5 0ayoB) — 00yJarOMIHMIACS TEMOHCTPUPYET BBHICOKUI YPOBEHB
c(OPMHUPOBAHHOCTH KOMIIETCHIINH, BCECTOPOHHEE, CHCTEMAaTHYECKOe H TJIYyOOKOE 3HAHHE
y4eOHOTr0 MaTepuasia, CBOOOJHO BBHIMOJHAET IMPAKTHUECKUE 3aJaHHsl, CBOOOIHO ONEpUpYyeT
3HAaHUSIMH, YMEHUSMH, IPUMEHSIET UX B CUTYAIHSIX TOBBIIICHHOHN CIIOXKHOCTH;

— Ha OLIEHKY «Xopomo» (4 6amra) — oO0yJaromuiicss T1eMOHCTPUPYET CPEAHHUH YpPOBEHBb
c(OPMHUPOBAHHOCTH KOMITCTCHIIUH: OCHOBHBIC 3HAHHS, YMEHHs OCBOEHBI, HO JOITyCKAIOTCS
HE3HAYUTENIbHBIC OMINOKH, HETOYHOCTH, 3aTPyTHEHHS IPU aHATUTUYECKUX OIepalHsX, IepeHoce
3HAaHWI U YMEHHI HA HOBBIC, HECTAH/IAPTHBIC CUTYAIIHH;

— Ha OICHKY «YIOBJIETBOPUTEJIbHO» (3 Oamra) — oOydyaroumuiicss JIEeMOHCTPHPYET
MIOPOTOBBIA YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMIA: B XOJI¢ KOHTPOJIBHBIX MEPOIPHUSATHIA
JIOMYCKAIOTCS OLIMOKH, TPOSIBISETCS OTCYTCTBHE OTACNbHBIX 3HAHWH, YMEHUH, HAaBBIKOB,
00yJaromuiCsl UCTIBITHIBACT 3HAYUTENbHBIC 3aTPYAHEHUS TpPU ONEPHUPOBAHUU 3HAHUSIMH H
YMEHUSIMH NIPH UX TIEPEHOCE HAa HOBBIE CUTYAllUH;

— Ha OIIEHKY «HEeY/0BJIeTBOPUTEIBLHOY (2 O6aiia) — 00yJaromuics JeMOHCTPUPYET 3SHAHUS
He Oonee 20% TeOpETHUYECKOrO MaTepHaia, JIOMYCKaeT CYIIECTBEHHBIE OIIMOKH, HE MOXKET
NOKa3aTh WHTEIJUICKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4;

— Ha OILICHKY «HEYAOBJIeTBOPHUTEeAbHO» (1 Oayn) — oOyuarommiics HE MOMKET MOKa3aTh
3HaHUS Ha YPOBHE BOCIPOUW3BEICHUS W OOBSCHEHHS WHPOPMAIMU, HE MOXKET I0Ka3aTh
MHTEJUICKTYaJIbHBIC HABBIKU PEIICHUS MPOCTHIX 3a]1a4.
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