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1. IHosicHUTeJbLHAA 3aMNCKA

1.1. Ileap u 3aga494 AU CHUAILINHBI
lenp AUCHUIUIMHBI — IOATOTOBUTH CICIHAINCTA, CIHOCOOHOTO HAa OCHOBE OIMCAHMS
SKOHOMHYECKHUX  IPOIECCOB M  SBJICHUH  CTPOUTh  CTAaHJAPTHBIC  TEOPETHYCCKUE H

SKOHOMETPUYECKUE MOJICIH, aHAIU3UPOBATH U COJEPIKATEIBHO HHTEPIPETUPOBATH IMOTYyYECHHBIE
pE3yNIbTaTHhI.

3amayn IUCIUILIAHEL:

® OBJAJIETh OCHOBHBIMH
3KOHOMETPUYECKUX MOJIETIEH,

MaTEMAaTHKO-CTaTUCTHYCCKHUMU METOJaMU IMOCTPOCHHUA

® HAYUUTHCA CTPOUTH DJSKOHOMCTPHYECKHEC MOJCIN Ha OCHOBC PCAJIBHBIX CTATUCTUYCCKHX

JaHHBbIX,

® PAa3BUTH HABBIKKU COACPIKATCIIbHO HHTCPIIPETUPOBATH NOCTPOCHHBIC MOJICIIN.

1.2 . llepeyeHb MJIAHUPYEMbIX Pe3yJbTATOB 00yUYeHHS MO TUCIHUILINHE, COOTHECEHHBIX C
HHANKATOPAMM JOCTHKEHHUsI KOMIEeTeHIH

KoMnerennus
(K0J1 1 HAUMEHOBAHUE)

NHaukaTopsl KOMIeTeHIH
(K01 1 HAMMEHOBAHUE)

Pe3yabTaTsl 00yueHus

OIIK-2 Cnocoben
OCYIIECTBIISITH COOD,
00paboTKy 1
CTaTUCTUYECKHI aHaIU3
JAHHBIX, HEOOXOIMMBIX
JUTSL PEIICHHUS
MOCTaBIIEHHBIX
YKOHOMHYECKHUX 3a/1a4;
MOHUMATb MTPUHIIUITBI
paboThl COBPEMEHHBIX
UH(OPMaIIMOHHBIX
TEXHOJOTHI 1
MPOrPaMMHBIX CPEICTB, B
TOM YHUCJIC
OTEYECTBEHHOTO
MIPOU3BOJICTBA, U
MCIIONIb30BATh UX MPH
pEIICHNH 3319
npodeccuoHanbHOM
JESTCIIbHOCTH

OIIK-2.1. Mcnonb3yeTr METObI
cOopa, aHaM3a U OLICHKU
uH(popMaIuu, oTpaxkaromen
COCTOSIHHE U TCHICHIIMM B
9KOHOMHKE

OIIK - 2.2 Ananuzupyer
pe3yabTaThl SKOHOMHUKO-
CTaTUCTUYECKUX
WCCIJIEIOBAHUN U JIEJIAeT Ha UX
OCHOBE KaUeCTBEHHbIE 1
KOJIMYECTBEHHBIE BBIBOJIBI JUJIS
pelIeHus MPaKTUUECKUX 3a7a4

3Hamb OCHOBHBIE MaTEMaTHKO-
CTaTUCTUYCCKUE METOJIbI
MMOCTPOCHUS ~ SKOHOMETPUUYECKHUX
MOACICH U OICGHKM KadecTBa
MOJICNEH. ;

YMemb paboOTaTh C IPOTPAMMHBIMA
MPOJIYKTAMU, MO3BOJISIOIMMHU
MIPUMCHHTH YKOHOMETPUUECKHUE
METOABl K aHalu3y pealbHbIX

CTaTUCTHUYECKUX JTAHHBIX;
61a0emsb HaBBIKAMU
COJZIepKATENbHOW MHTEPIIPETALUN
ITOCTPOEHHBIX YKOHOMETPUUYECKHUE
MoJIeJei

OIIK-7 Cnocoben
aHATM3UPOBATH U
pa3pabaTrbIBaTh
OpraHu3aIOHHO-
TEXHUYECKHE U
HYKOHOMHYECKHUE MPOIECCHI
C IPUMEHEHUEM METOJIOB
CHCTEMHOTO aHaJIN3a
MaTeMaTUIECKOT0
MO/JICITMPOBAHUS

OIIK-7.1 3HaeT OCHOBEI
YKOHOMHYECKHUX MPOIIECCOB,
CHCTEMHOTIO aHaAJIN3a,
MaTEMATHYECKOTO
MOJICTTUPOBAHUS

3HaTb OCHOBBI 3KOHOMHYECKHX
IPOLIECCOB, CUCTEMHOIO aHaJIN3a,
MaTEMaTHYECKOT0 MOJIEINPOBAHUS
YmeTh MIPUMEHSITh METOIBI
CHUCTEMHOI'O aHanu3a,
MaTeMaTHYeCKOro MOJIETUPOBAHUS
JUIs  aHaiuu3a U pa3paboTKH
OpraHU3allMOHHO-TEXHUYECKUX U
HKOHOMHMYECKUX IIPOLIECCOB
Bnanets HaBbIKaMu aHalIu3a U
pa3pabOoTKK OpraHU3aIOHHO-
TEXHUUYECKUX M SKOHOMHUYECKUX




MIPOIIECCOB C MPUMEHEHHEM
METO/I0B CHCTEMHOT'O aHaJIN3a 1
MaTEMaTHYECKOT0 MOJICITMPOBAHUS

OIIK-7.2 Ywmeer
NPUMEHSITh METOJIbI CHCTEMHOTO
aHaIM3a, MaTEeMaTHIeCKOTO
MOJICIIMPOBAHUS IS aHAIU3a |
pa3paboOTKu  OpraHU3aUOHHO-
TEXHUYECKUX M SKOHOMUYECKUX
IPOIIECCOB

3HaTb METOJbl MaTEMAaTH4YECKOTO
MOJICTTUPOBAHUS W  ONTHUMM3ALMHU
MIPUMEHUTEIBHO K
MPOEKTUPOBAHUIO
WH(OPMAITMOHHBIX CHCTEM u
YIPaBJICHUS UMU
YMeTp ¢ TO3UIUM  CHCTEMHOTO
aHaau3a MPUMEHSITh METO/IBI
MaTeMaTUYECKOTO MOJEIUPOBAHUS
YW ONTUMM3ALMKU MPUMEHUTEIBHO K
MIPOEKTUPOBAHUIO
WH(pOpPMaITMOHHBIX CHCTEM u
YIPaBJICHHUS UMH
BnaneTs METOIaMH
MaTeMaTUYECKOTO MOJEIUPOBAHUS
Y ONTUMM3AIMU TPUMEHUTEIIBHO K
MPOEKTUPOBAHUIO
UH(}pOpPMaITMOHHBIX CHCTEM u
YIIPaBJICHHUS UMH

OIIK-7.3 Bianeer

HaBLIKAaMHU aHajm3a u
pa3paboTKH  OpraHU3aIMOHHO-
TEXHUYECKUX U DKOHOMHYECKUX
MPOLECCOB €  NPUMCHEHHEM
METOJIOB CUCTEMHOI'0 aHaIn3a U

3HaTh  JBOJIIOIMID  CUCTEMHBIX
MPEJCTaBICHUH, OCHOBHBIE
MOJIOKEHUS TEOPUHU CUCTEM;
OCHOBHBIE TTOHATHS U ONPEICICHUS
CHUCTEMHOI'0 aHaJlu3a; COAEpP)KaHUE
U CYIIHOCTh  MAaTeMaTUYECKUX

MaTeMaTHYECKOTO METOH0B MOJIETTUPOBAHUS 51
MOJICIIUPOBAHUS OIITUMM3ALUH.
YMeThb MIPUMEHSTh METO/IBI
MOJICTTUPOBAHUS TNPU  MPUHATHU
pelieHui A MOBBIIIEHHS
s dexTuBHOCTH poueyp
ONTUMM3AIUH.
Bmanets HaBBEIKAMH
MOJICTIUPOBAHUSL TPU  NPUHATHH
perieHuit inie: MIOBBIIIEHUS
3¢ (heKTUBHOCTH poLeayp
OINTHUMU3ALIH.

1.3. MecTo AUCHHUILUIMHBI B CTPYKTYPE OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbI

B pPE3yjabTaTe OCBOCHHUA OUCHUIIIMHBI «3KOHOMCTpI/IKa» d)OpMI/Ip}IIOTC}I 3HaHUA, YMCHUSA U
BJIaJICHHA, H€O6XO)II/IMBI€ IJid U3YYCHUSA AOUCHUILINH «IKOHOMHKO-MaTeMaTHICCKHE METOAbI H
MOACIN», «Teopnﬂ BCpOﬂTHOCTCﬁ U MaTCMaTHUYCCKasa CTaTUCTUKA».

2. CTpyKTypa AMCHMIIJIHHBI

OO6m1ast TpyA0EMKOCTh AUCHUILIUHBI cocTaBisieT 3 3.e., 108  akaneMHuecKux 4acos.
CTpyKTypa AUMCHMILIMHBI JJIS1 0YHO-32049HOI (popMbI 00yUeHH s



O0beM AWCHMILTUHBL B (OpME KOHTAKTHOW pPabOThI OOYYAIOIIUXCS C MEAArorHYecKUMU
paboTHHKaMU U (WUJIW) JIMIIAMH, TIPUBJICKAEMBIMH K peaju3alii 00pa30BaTeIbHON MPOTpaMMbI Ha
MHBIX YCIIOBHSIX, IPU MTPOBECHUH YICOHBIX 3aHATH:

Cemectp | Tun yueOHBIX 3aHATHIA KonnuectBo
4acoB
5 Jlekuuun 8
5 ITpaktrueckue 3austus (CeMUHAPHI) 16
Bcero: 42

O0beM JUCHUILIMHBI B (OpME CaMOCTOSTEIBHOW pabOThl OOyYaKIIMXCS COCTaBiIsIeT 66
aKaJeMHYeCKHUX 9acoB, IPOMEKYTOUHAs arTecTanus B oopme 3a4dera 18 4.

3. Conep:xaHue TUCHUILTUHBI

Tema 1. OnpeaesieHne 3KOHOMETPUKH

[Tpeamer sxonomeTpuku. KpaTkast HCTOpPHSI BOSHUKHOBEHHUS U PA3BUTHS SKOHOMETPUUECKUX
uccinenoBaHuil. CBsi3b SKOHOMETPUKU C JAPYTUMHU O0IACTAMU 3HAHUA. DKOHOMETpUYECKash MOJEINb
KaK IJIaBHBIA MHCTPYMEHT SKOHOMETPUYECKHX HMCCIENOBAaHUU. 3a/layd, PellacMble Ha €€ OCHOBE.
OTansl OKOHOMCTPHUYECKOI0  MOJCIMPOBAHMA. Twurmsr JaHHBIX W BHJAblI TICPCMCHHBIX B
HKOHOMETPHUECKUX UCCIIETOBAHUSIX.

Tema 2. [lapHas perpeccust

Crneunduxanus wmonenu. JluHeiHas perpeccuss U KOppeNsMs: CMBICI U OIEHKa
napamerpoB. MeTosl HauMeHbIIMX KBajapaToB. CBOWCTBA OILIEHOK MapaMeTpoB. YcioBus ['aycca —
MapkoBa. Teopema I'aycca — Mapkosa. I[IpoBepka rumore3 0 CTaTUCTUYECKOM 3HAYUMOCTH
IapaMeTpoB MoJenu. MHTepBaJbHBIE OLEHKHM IapaMeTpoB Mojenu. MHTepBansl mporHosa Imo
JMHEWHOMY YypaBHEeHMIO perpeccuu. OneHka kadectBa Monenu. HenuHeiiHble perpeccuu:
ITOJIMHOMHUAJIBHBIE, CTENEHHBIC, IOKa3aTelbHble. METObl CBENECHMS HEIMHEWHBIX MOJEIEeN K
JINHEUHBIM.

Tema 3. MHOXkecTBEeHHasI perpeccus

Crneunduxanus mogenu. OTd6op (GakTOpoB NMpU MOCTPOESHUU MHOMKECTBEHHOW PETPECCHUHU.
Beibop ¢opmbl  ypaBHeHusi perpeccud. OlleHKa TapaMeTpoB YpaBHEHHMS MHOXKECTBEHHOU
perpeccur. MHOXecTBeHHble  Koppensiuuu. YactHele koppensuuu. KauectBo  momenw.
MynbTUKOITUHEApHOCTh. DUKTUBHBIE TIEpEeMEHHbIE. ABTOKOPPEIALM, ee oOHapykeHre. MeTo bl
YCTpaHEHUs! aBTOKOpPpENSLMU. [ eTepoCcKeaaCTUYHOCTh U TOMOCKEeNaCTUYHOCTh. OOHapykeHue u
MOCTENICTBHS reTepockeaacTuYHOCTH. OOOOIIEHHBIH METO/1 HAMMEHBIINX KBAIPaToB.

Tema 4. CucTeMbl JKOHOMETPHYECKUX YPABHEHUH

OO11iee MOHATHE O CHCTEMaxX ypaBHEHUH, HCIIONIb3yEeMbIX B 3KOHOMeTpuKe. CocTaBisomue
cucreM ypaBHeHMHA. WHCTpyMeHTanbHble mNepeMeHHble. CTpyKTypHas M HpuBeAeHHas (opma
mozenu. [Ipobnema maeHtudukanuu. OLEHUBAHUE MAPaMETPOB CTPYKTYPHOM Mojenu. AHaiu3
METOJI0B OlleHuBaHus. [[puMeHeHne cucTteM SJKOHOMETPUUECKUX ypaBHEeHUH. [IyTeBoil aHanus.

Tema S. JlunamMu4yeckue Moae1

BpeMeHHBIe pAabl: OCHOBHBIC 3JICMCHTEI. MO)IeJ'II/IpOBaHI/Ie TCHACHIMNU BPEMCHHOI'O psAaa.
MonenupoBaHue CE30HHBIX U IUKIUYECKUX KoNiebanuii. MeTo Ikl UCKITIOUeHUs TeHIeHInu. Jlaru B
SKOHOMHUYECKHUX Mojieisix. O01mas XxapakTeprucTiKa MOJIeNIel ¢ paclpeIeICHHBIM JIarOM U MOJIEJeH
aBroperpeccuu. MHTepnperanus mapameTpoB MoOJENeH ¢ pacmpenelieHHbIM jaroM. M3yuenue
CTPYKTYpHI J1ara U BbIOOp MOJENH ¢ pacnpeneiaeHHbIM J1aroM. Meroa Koiika. Onenka napaMeTpoB
Mozelnel aproperpeccud. HoBble HampaBiieHus B aHAIM3€ MHOTOMEPHBIX BPEMEHHBIX PSJIOB.




4. O0pa3oBaTesibHbIE TEXHOJOTHU

[Tpu peanuzanuu mporpaMMmbl AUCHUIUIMHBI « DKOHOMETPHKA» HCIONb3YIOTCS pa3inyHbIe
oOpa3oBaTeNnbHbIE TEXHOJIOTHH. BO BpeMms ayqUTOPHBIX 3aHATHH 3aHATHS TPOBOIATCS B BHUJE
nekuuii (¢ ucnonb3oBanueM [IK ¥ KOMIOBIOTEPHOrO MPOEKTOpa) W MPAKTUYCCKUX 3AHATHH B
KOMITBIOTEPHOM ~ Kjlacce (C  MCHOJIB30BAaHMEM  CICHHUAIBHBIX  KOMITBIOTEPHBIX —IPOrPaMM).
CaMocTosiTenbHas paboTa CTYIEHTOB MOJpa3yMeBaeT paboTy MoJ PYKOBOJCTBOM IperojaBareien
(KOHCYJBTALIMA W TIOMOIIL TIPU BBITIOJHEHUH JTA0OPATOPHBIX padOT W WHAMBUAYAIbHYIO PaboTy
CTYJICHTa B KOMIIBIOTEPHOM KJIacce Wiiu OuOIroTeKe.

5. OueHKa MIaHUPYeMbIX Pe3yJbTATOB 00yUYeHusl
5.1. Cucrema olleHMBAHUSA

B nporiecce u3ydeHus: TUCHUILUTUHBI TPOBOUTCS PSUTHHIOBBIM KOHTpOJIb 3Hanui undefined
B coorBeTcTBUU C [lonoxenuem PITY o ero mpoBenenuu. OH mpennonaraer yder pe3ysibTaToB
BBITIOJTHEHUS TSATU J1a0OpaTOPHBIX pabOT Ha OCHOBE KOMIIBIOTEPHBIX TEXHOJIOTUH, Pe3ylbTaToOB
CaMOCTOSITENTLHOW pabOThI MO BBIMOJHEHUIO JOMAIIHUX 33JaHUM, a TaKKe CTCICHU y4acTHsl B
JTUCKYCCUSX, TIPU 00CY>KICHUH MPOOIEMHBIX BOIIPOCOB HA MPAKTUYECKUX 3aHATHUSAX.

Kpurtepuu, ucnosib3yeMble NMpU NPOBEACHUH PEUTUHIOBOIO KOHTPOJIS ISl CTYIAEHTOB,
M3YYAIOIIUX JUCHUIUIHHY « DKOHOMETPUKAY, IPEJICTABICHbI B TA0IHIIE

Buna padornl Banabl
Brimonnaenue 5 nabopaTtopHbIx padoT, Kaxaas 60 6amioB
OLICHMBACTCS MAKCUMAIILHO B 12 OaiioB
HToroBast KOHTpOJIbHAS paboTa 40

MakcumanbHO BO3MOXHAsi CyMMa 0aJljioB, HAOUPAaEeMBIX CTYJICHTOM B TEYCHHUE CEMECTPa,
coctaisieT — 100 6amos.

[Tomy4yeHHBIH COBOKYIHBIH pe3yabTar (MakcuMyM 100 GaiioB) KOHBEPTHPYETCS B
TPAJUIIHOHHYIO IIKATY OIICHOK U B IIKAITy OIIEHOK EBPOTEHCKOI CHCTEMBI IEPEHOCA U HAKOTUICHHUS
kpeantoB (European Credit Transfer System; nanee — ECTS) B cooTBeTcTBHM ¢ TabIUIIEH:

100-6annbHas mIkama TpanuunoHHas mKana Ixama ECTS
95-100 A
8394 OTJINYHO B
68 — 82 XOpOILIO 3aUTEHO C
56 — 67 D
50 _55 YAOBJIETBOPUTEIBLHO E
2049 FX
HEYJOBJIETBOPUTEIBHO HE 3a4TEHO
0-19 F
5,2. Kputepuu BbICTaBJIeHNSI OLEHKH MO JUCHUIIIIHHE
Banasl/ OneHka no KpuTtepun oueHKH pe3yJabTATOB 00yYeHHs MO TUCHHILIHHE
Ilkana ECTS | nucuuninne
100-83/ «OTJIIMYHOY/ BricTaBnsiercss o0y4aroreMycs, eCii OH TITyOOKO M ITPOYHO YCBOMII
AB «3a4YTECHO TEOPETUUCCKUI U TIPAKTHUCSCKHI MaTepHa, MOXKET
(oTHaHO)»/ MIPOIEMOHCTPUPOBATD 3TO Ha 3aHATHUAX M B XO/€ POMEKYTOTHOM
«3aYTEHO» aTTeCTaIlnH.

OOyuaromuiicst KCUEPIBIBAIOLIE U JIOTHYECKH CTPOWHO U3araet
y4eOHBIN MaTepHuall, yMEeT YBSI3bIBATh TEOPHIO C MPAKTUKOM,
CIIpPaBJISICTCS C pElIeHHEM 3a/1a4 MPOoPecCHOHATLHON
HaNpaBJIEHHOCTH BBICOKOTI'O YPOBHS CJI0KHOCTH, IPABUIBHO
00OCHOBBIBAET NPUHSTHIEC PELICHUS.

CB00OHO OpHUEHTHPYETCA B yaeOHO 1 MpodheCCHOHATTEHOM
JaTeparype.

OneHka 10 AUCLMITIMHE BBICTABIISIOTCS 00yJalomeMycs ¢ yaEToM
pe3yJIbTaTOB TEKYIIEN U MTPOMEKYTOUHON aTTECTALINU.
KomneTeHnuu, 3akperi€HHble 3a JUCIHUIUIMHOM, CHOPMHUPOBAHBI HA




Banasl/
HIxana ECTS

OneHka mno
JMCIUIINHE

KpuTepun oneHkn pe3yJbTaToB 00y4eHHs MO AUCHHMILIHHE

YPOBHE — «BBICOKHI».

82-68/

«xoporoy/
«3a4TEHO
(xoporo)y»/
«3aYTCHO»

BricTaBnsercst o0y4aromeMycs, eCIIi OH 3HaeT TEOPETUIECCKHUIA 1
MIPaKTUYECKUIA MaTepuall, FPAMOTHO U IO CYLIECTBY U3JIaraceT ero Ha
3aHATHUSX U B XOJI€ TPOMEKYTOYHOU aTTECTAallH, HE TOMyCKast
CYILIECTBEHHBIX HETOYHOCTEH.

OOyuaromuiics MpaBUIBHO MPUMEHSIET TEOPETHUECKHIE TOT0KEHHSI
MIPU PELICHUH MPaKTUIECKUX 3a4a4 MpoecCHOHATBHON
HaIlpaBJICHHOCTH Pa3HOT0 YPOBHS CIOXHOCTH, BIAACET
HEOOXOIUMBIMHU JIJIs1 3TOTO HaBBIKAMH U IPUEMaMH.

JocTaTouyHO XOpOLIO OPUEHTHUPYETCS B YUeOHOH 1
poheccHoHaIbHON TNTEpaType.

OrneHka Mo AUCIUIUTAHE BBICTABIISIFOTCS 00YJar0meMycs ¢ YIETOM
pe3yJIbTaTOB TEKYLIEN U MMPOMEKYTOUHON aTTECTALINHU.
Komnerennuu, 3akperiéHHbple 3a JUCIUTUINHOW, COPMHUPOBAHBI HA
YPOBHE — «XOPOLIUIIY.

67-50/
D,E

«YIIOBIIETBOPH-
TEITBHOY/
«3a4TCHO
(ynoBneTBopH-
TEJBHO)»/
«3aYTCHOY»

BricTarnsercs o0y4aromeMycs, eciii OH 3HaeT Ha 0a30BOM ypOBHE
TeOpeTI/I‘ICCKI/Iﬁ )41 HpaKTI/I‘-ICCKI/Iﬁ Marepual, JOIMyCKaeT OTACIbHbIC
OIIMOKY TP €T0 W3NIOKEHUH Ha 3aHATHAX U B XOJI€ IPOMEKYTOTHOMN
aTTecTaluu.

OOyuaromuiicst UCTIBITHIBAET OIpeeNIEHHbIC 3aTPy/THEHUS B
MIPUMEHEHUHU TEOPETUIECKHUX TOJIOXKESHHIA TTPH PEIICHIH
MIPaKTUYECKUX 3a/1a4 MpoecCHoHaTIhHON HAPaBICHHOCTH
CTaHIAPTHOTO YPOBHS CIIOKHOCTH, BIIafeeT HEOOXOAUMBIMH IS
3TOro 0a30BBIMH HABBIKAMHU U IPUEMAMHU.

JleMOHCTpHUpYeT T0CTaTOYHBIA YPOBEHb 3HAHUS y4eOHOM
JTUTEPATYPHI IO JUCIUILTHHE.

OreHKa 1Mo JUCIHUIUIMHE BEICTABIISIOTCS 00YJarOIIeMyCs C yIETOM
PE3yIbTAaTOB TEKYIIEH U MPOMEKYTOUYHON aTTECTAIUH.
Komnerennuu, 3akperiéHHple 3a JUCIUTLUINHONW, CHOPMHUPOBAHBI HA
YPOBHE — «JIOCTATOUHBIINY.

49-0/
F,FX

«HEYJIOBJICTBOP
ATEIBLHOY/
HE 3a4TEHO

BrictaBisiercst oOyuaroniemMycsi, €M OH He 3HaeT Ha 0a30BOM
YPOBHE TEOPETUYECKHI M MPAKTHICCKUH MaTepHal, J0MyCKaeT
rpyOble OIIMOKH IPH €r0 U3JIOKEHNH Ha 3aHATUSX U B XOJIC
MIPOMEXKYTOYHOM aTTeCTalUu.

OOyyaromuiics UCIIBITHIBACT CEPhEIHBIE 3aTPYAHEHUS B IPUMEHEHUH
TEOPETHYECKUX IOJIOKEHHUHU TPH PEIICHUH NMPAKTHYECKUX 3219
npodecCHOHANBHON HANPABICHHOCTH CTAHIAPTHOTO YPOBHSI
CIIO’)KHOCTH, HE BJIaJIeeT HEOOXOMMBIMH JIJISl STOTO HaBBIKAMU U
NpruEMaMHu.

HdemoHcTpupyeT (hparMeHTapHbIe 3HAHUS YI€OHOH JINTepaTypsl Mo
JMCIIUTLTHE.

O1eHKa N0 AUCLMITIMHE BBICTABIISIIOTCS 00yYalomeMycs ¢ y4ETOM
Pe3yabTaTOB TEKYIIEH M MPOMEKYTOUYHOH aTTeCTaLIH.
KomrereHnuu Ha ypoBHE «JI0CTATOYHBIIY, 3aKpETIIEHHBIC 32
JUCLIUIUIMHOM, HE chOPMHUPOBAHBI.

82-68/

«XOpOomIo»/
«3a4TEHO
(xoporto)»/
«3a4TCHO»

Brictaisiercst oOyuaromemMycsi, €Clid OH 3HaeT TEOPETUIECKUN U
MIPaKTHYECKUH MaTepuall, TPaMOTHO U 110 CYIIIECTBY M3JIaraeT ero Ha
3aHATHAX U B XOZ€ MPOMEKYTOUHON aTTeCTAINH, HE IOITyCKas
CYILIECTBEHHBIX HETOYHOCTEM.

OO6yuatromuiics MpaBUIbHO MPUMEHSIET TEOPETHUECKHE TIOT0KEHHS
MIPH PEIIeHUH MPaKTUIECKUX 3a/1a4 MpodeccnoHambHON
HaIPaBJIEHHOCTH Pa3HOT'0 YPOBHS CII0)KHOCTH, BIAJIEET
HEOO0XOIMMBIMHU JJIsl 3TOTO HABBIKAMH U IPHUEMAMH.




Banasl/ Onenka 1o KpuTepun oneHkn pe3yJbTaToB 00y4eHHs MO AUCHHMILIHHE
HIxana ECTS | nucuuniiune

JlocTaTouHO XOPOIIIO OPHUEHTHUPYETCS B yIeOHOU U
npogeccuoHaNbHON TUTepaType.

OreHka Mo AUCIUIUTAHE BBICTABIIFOTCS 00YJalomEeMycs C YIETOM
PEe3yAbTAaTOB TEKYIIEH U MPOMEKYTOUHON aTTECTALUH.
Komnerenuuu, 3akpernnéHnble 3a AUCHUILTMHON, C(POPMUPOBAHEI Ha
YPOBHE — «XOPOLLIUIY.

5.3. OueHouHble cpeacTBa (MaTepHaJibl) /Ui TeKYIIero KOHTPOJIsI YCIeBaeMOCTH,
NPOMEKYTOUYHOM aTTeCTAUMH 00y4aIOLIUXCS M0 TUCIHUILIHHE.

KonTposbHbIe BONPOCHI

1. Ilepenuch HaceneHus HE ABISIETCS

a) BBIOOPOYHBIM HCCIIEIOBAHUEM;

6) cOOpPOM JaHHBIX O TeHEPATLHON COBOKYITHOCTH;
B) BBIOOPKOH.

2. Ilo HexoTOpOil BHIOOpPKE MOXXHO CYAMTb O T'€HEpaJbHOM COBOKYMHOCTH. B Takom ciyuae
TOBOPST, YTO BBIOOpKA

a) HOpMaJIM30BaHa;

0) CTPYKTYypUpOBaHa;

B) pEIIpE3EeHTaTUBHA;

r) oKa3aTesbHa.

3. UeMmy paBeH pa3max Bbibopku {1, 30, 1000, 24, 99 }?
a) 98

6) 999

B) 1000

r) 230,8

N, (A)

4. Ilo dopmyne v(A, )= , Tie Nk - 9HCIIo OTMBITOB, B KOTOPBIX MPOU30ILIO COOBITHE Ak

rpu oO1eM vuciie ucnbitaHuit N, onpenensiercs:
a) OTHOCHUTEJIbHAS YacCTOTa MOSIBIECHUS COOBITHS Ak
0) UHTETpaJIbHAs YaCTOTA MOSIBJICHUSI COOBITUS Ak
B) pa3Max BbIOOpPKHU MOSBICHUS COOBITUS Ak

T') PEeNPEe3eHTaTUBHOCTD MOSIBICHUS COOBITHS Ak

5. Yemy paBeH pa3max Boioopku {1,5,12,1,5, 12,1, 5}
a)3

0) 11

B) 4

r) 8.

6. [TnotHOCT BeposTHOCTH f(X) MOKHO HHTEPIIPETHPOBATH KaK

a) KaK mpeJiell OTHOIICHHS BEPOSTHOCTH MOTAIaHHs CIIyYaiiHOW BETMYMHBI X B HHTEpBAJ,

Cosiep Kallfif YUCIIO X , K JUIMHE 9TOT0 HHTEPBaJa IIPH ero cTpeMiIeHuH K 0;

0) BEpOSITHOCTB TOTO, UTO CITy4aiiHas BeJIMYMHA X MPUHUMAET 3HaYE€HHE OOJIbIIIE JTaHHOTO YHCIIA X;
B) BEPOSITHOCTh TOTO, UTO ClydaiiHasi BenyrHa X MPUHUMAET 3HAUYCHUE MEHbIIIE TAHHOTO YHCIIA X.

7. Oynkiums pacnpeneneHus Fx(X) caydaiiHoN BeTMYrHbI X MOKHO HHTEPIPETUPOBATh KaK



a) BEPOSITHOCTh TOT'O, UTO CllydaliHas BeIMUMHA X MMONAJAET B UHTEPBAJ, COAEPKAIIUNA TOUKY X;
0) BEpOSITHOCTb TOTO, UTO CiIydaiiHasi BeIMUMHa X IPUHUMAET 3Ha4eHue O0JIblIe JAHHOTO YKCia X;
B) BEPOSATHOCTb TOT'0, YTO CiIy4aiHasi BEIUYMHA X NPUHUMAET 3HaYEHHE MEHBLIE JAaHHOTO YUCIIA X,

8. Uemy paBHO MaTeMaTHYE€CKOE OKMIAHHE YHUCIIA, KOTOPOE BHIMAAAET MpPH MOAOpPaCHIBAHUU
UTPAIbHON KOCTH?

a)3

0) 3.5

B) 1,2,3,4,5,6

r) 21

9. U3BecTHO, uTO MaTeMaTHueckoe oxuganre M[X] HekoTtopoii ciydaitHo#t BennuuHbl X paBHO 40,
a M[X2] = 1990. Yemy paBna qucnepcus?

a) 1170

6) 1462500

B) 390

r) 1600

10. TIlo Tabnuume QYHKIMU pacrpenesieHusl CTaHIApTHOTO HOPMAaJbHOTO —pacrpeaeeHUs
OIIpeIeTINTEe, KaKOBAa BEPOSTHOCTHb IIOMAJAaHUSl pealu3alMy CIIy4ailHOW BENIWYMHBI, MMEIOIIEH
HOpMaJIbHOE pacrpeaeneHue co cpeaum 1 u nucnepcueit 100, B nunrepsai (-00;21?

Z 0,00 0,01 0,02 0,03 0,04 0,05 0,06 0,07 0,08 0,09

0 0,5| 0,503989( 0,507978| 0,511967| 0,515953| 0,519939| 0,523922( 0,527903( 0,531881| 0,535856

0,1| 0,539828| 0,543795( 0,547758| 0,551717| 0,55567| 0,559618| 0,563559( 0,567495| 0,571424| 0,575345

0,2| 0,57926| 0,583166( 0,587064| 0,590954| 0,594835| 0,598706| 0,602568( 0,60642| 0,610261| 0,614092

0,3| 0,617911| 0,621719( 0,625516 0,6293| 0,633072| 0,636831| 0,640576( 0,644309| 0,648027| 0,651732

0,4| 0,655422| 0,659097( 0,662757| 0,666402| 0,670031| 0,673645| 0,677242( 0,680822| 0,684386| 0,687933

a) 0,5

6) 0,503989
B) 0,539828
r) 0,57926

11. Ilo Tabmuue QYHKIUM pacrpenesieHusl CTaHJapTHOIO HOPMAaJIbHOTO —pacrpejeseHus
ONpEIEINTE, KaKOBa BEPOSATHOCTh IONAJAHMUSA pEaTU3alMM CIy4alHOM BEJIMYMHBI , UMEIOIIEH
HOpMaJIbHOE pacnpezeneHue co cpeaauM 1 u gucnepcueit 100, B unTepnain (1;3]?

Z 0,00 0,01 0,02 0,03 0,04 0,05 0,06 0,07 0,08 0,09

0 0,5| 0,503989| 0,507978( 0,511967| 0,515953| 0,519939| 0,523922| 0,527903( 0,531881| 0,535856

0,1| 0,539828| 0,543795( 0,547758| 0,551717| 0,55567| 0,559618| 0,563559( 0,567495| 0,571424| 0,575345

0,2| 0,57926| 0,583166( 0,587064| 0,590954| 0,594835| 0,598706| 0,602568( 0,60642| 0,610261| 0,614092

0,3| 0,617911| 0,621719( 0,625516 0,6293( 0,633072( 0,636831| 0,640576| 0,644309| 0,648027| 0,651732

0,4| 0,655422| 0,659097( 0,662757| 0,666402| 0,670031| 0,673645| 0,677242( 0,680822| 0,684386| 0,687933

2) 0,57926
6) 0,617911
5)0,078083
r) 0,07926

12. Tlo Tabmune ¢ynkiuu pacnpeaeneHuss CTbioieHTa Uil ABYCTOPOHHEW KPUTHYECKOW oOnactu
orpeeNuTe 3HaueHue tp. ipu creneHu cBo0o bl v=10 u BepostHocTH P(t < t«y)=97,5%

via 0,005 0,01 0,025 0,05 0,1

1 127,3211 63,6559 25,45188 12,70615 6,313749
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10 3,581372 3,169262 2,633769 2,228139 1,812462

30 3,029782 2,749985 2,359566 2,04227 1,69726

a) 2,228139
6) 2,633769
B)1,1140685
r) 1,316885

13. Tlo Tabmune ¢ynkuu pacnpenencHuss CTbIOJCHTa ISl ABYCTOPOHHEH KPUTUYECKOW 001acTu
OTIpPEICNINTE, KAaKOBa BEPOSTHOCTh MOMNAJAHUS peau3allid CIy4aiHOH BEJIMYMHBI B HMHTEpPBa
(2,633769; +o0) mpu crenern cBoOo 161 V=107

vio. 0,005 0,01 0,025 0,05 0.1
1 127,3211 63,6559|  2545188]  12,70615|  6,313749
10 3581372  3,169262| 2,633769| 2228139  1,812462
30 3,029782|  2,749985]  2,359566 2,04227 1,69726

a) 97,5%

0) 99,75%

B)5%

r) 1,25%

14. Yemy paBeH mnapHblii KO3()(GHIUCHT KOPPEISLUH UL MEPEMEHHBIX, 3aBUCUMOCTh MEXKIY
KOTOPBIMH OTOOpakeHa Ha rpaduke?

A
y
o6 0
' '
' '

I
a) =1 >
0) ry, =0 X
B) Iy, =-1
r) =05

15. Koo punmeHt koppeisiiuu Iy, MOKET IPUHUMATh 3HaYeHHsI TOJIBKO B IIpeJienax:
a) —1<r,, <1

0) 0<ry <1

B) —1<r,, <0

r) —1/2<r,, <1/2

16. JIns oLleHKHM 3HAaYMMOCTH ApHOT0 KOAPHUIIUEHTA KOPPESALUHN HCIIOIb3YeTCs

11



a) t-cratuctuka, paccunTeiBaeMas 1o ¢popmyine t =r-

0) F-cratuctuka F =r-

1-r?

C mapameTpamM vi=Nnu »=r.

17. Ilpu oueHke JMHEHHOW 3aBUCUMOCTH IE€PEMEHHBIX METOJOM HAMMEHBUIMX KBaJpaToB B
Ka4yecTBE KpUTEpHs OJIM30CTH UCTIONb3YETCS

a) MUHUMYM CYMMBbI

MOAyJeH pa3HOCTeH HaOJ0ICHUA
TEOPETUYCCKHUX, PACCUMTAHHBIX 110 YPABHECHHUIO perpeccuu 3HaueHuit (a+bx)

3aBUCUMON TIEPEMEHHOMN Vi

u

0) MHHAMYM KBaJIpaToOB pPa3HOCTEeH HAOJIOJCHHUN 3aBUCHMOW MEPEMEHHOH Yi U TEOPETHYECCKHUX,
paccYMTaHHBIX 110 YPaBHEHHIO perpeccuu 3HaueHui (a+hbx)

B) MHUHHUMYM CYMMBbI

KBaJpaTOB pa3HOCTEH HAOIIOJEHUN 3aBUCUMON TIEPEMEHHOU Vi
TEOPETUYCCKHUX, PACCUMTAHHBIX 110 YPABHECHHUIO perpeccuu 3HaueHuit (a+bx)

n

r) MHHHMYM CyMMbI pa3HOCTCH HAOIIOJCHUI 3aBUCHMOIl MEPEeMEHHOW Yi M TEOPETHUYECKHUX,
PaCCUYMTAHHBIX M0 YPABHEHHIO PErpeccuy 3HaYeHHi (a+DbXx)

18. Kakue TpeOoBaHMS B MOJEIN PETPECCHOHHOTO aHAJIHM3a MPEABABISIOTCS K MAaTeMaTHUYECKOMY

oxunanuio M[&]u qucnepcun D[ & ] ommbok HabmroneHus &:
a) M[&]=1; D[& ]=¢*

6) M[&]=0; D[& ]=1

B) M[]=0; D[4 ]=6°

r) M[&]=1; D[& ]=0

19.Tlo pesynpraTam OIOHKETHOTO OOCIIEIOBAHUS CIIy4allHO BBIOPAHHBIX
ypaBHEHHE PErpecCcuy 3aBUCHMOCTH HaKOIUIeHUH S oT noxonaY':

Si= -33,5+1,05Yi+e;

CrnporHo3upyiiTe HaKOIUIEHHs ceMbU, uMerotiei 1oxon 40 TeIc. pyo.

a) 42
0) 8,5
B) 4,2
r) 1,05

20.Tlo pe3ynbraTam OIOJKETHOTO OOCIEIOBAaHUS CIy4allHO BBIOPAaHHBIX
ypaBHEHHE PETPECCHH 3aBUCUMOCTH HAKOIUIEHHH S oT moxona Y:

Si= -33,5+1,05Yi+e;

Kax u3meHsTcs HakOIJIeHus1, €CJIM TI0XObI yBenudarcs Ha 10 Teic. py6.?

a) Bo3pactyt Ha 1,05 ThIc.pyO.
0) ymenb1atcs Ha 33,5 ThIC. pyo.
B) Bo3pactyt Ha 10,5 TeIC. pyo.
I') JaHHBIX HEJIOCTATOYHO

21. Ilo BbiOOpke w3 20 HaOmioneHu OblIa OlEHEHa MapHas perpeccus Yy = ao + aiX .
KodpHIMEeHTa perpeccud g1 TOdydeHa t-cTaTUCTHKa:

ceMEel IOCTPOEHO

cemeit IIOCTPOEHO

s
t1= -2,09. Ilo tabnume ¢yHKIUN

pactipenenenuss CTbrOfieHTa JJIsl ABYCTOPOHHEW KPUTHYECKOW OOJACTH OMpeJeuTe, Ha KaKOM
MaKCHMaJbHOM YPOBHE 3HAYHM IMOJYYCHHBIN K03 PHIMEHT.

via 0,005 0,01 0,025 0,05 0,1
15 3,286041| 2,946726| 2,489878| 2,131451| 1,753051
16 3,251989| 2,920788| 2,47288| 2,119905| 1,745884
17 3,222449| 2,898232| 2,458055| 2,109819| 1,739606
18 3,196583| 2,878442| 2,445004( 2,100924| 1,734063
19 3,1737| 2,860943| 2,433444| 2,093025| 1,729131
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20 | 3,1534| 2,845336| 2,423112| 2,085962| 1,724718

a) a=0,05
0) «=0,01
B) a=0,1
r) o=0,005

22. HyneBas runote3a Juis ko3¢ GuiueHTa perpeccuu b B ypaBHCHUH MapHOW JIMHEWHON perpeccuu
Y=a+bX+e npoBepsieTcs C MOMOIIIBIO

a) ctraTucTuku CThIOACHTA;

0) CTaHIapTHOT'O HOPMAIBHOIO paclpeaeIeHus;

B) ctatuctuku duiepa.

23. Ilo BeiOOpke w3 20 HaOmomeHud ObLIa OIEHEHA perpeccust Y=ao+aiXi+azXe,+asXs. [ns
K03 (HULIMEHTOB PETPECCUU a1,d2,a3 ONyUeHbl t-cratuctuku: 1= -2,2; tr= 2,1; tz= 2,5. [1o Tabnuie
¢bynkuun pacnpenenenuss CTbIOJEHTA Ui JIBYCTOPOHHEH KPUTHYECKOW OOJIACTH OIpENenTe,
KaKue U3 OLIEHOK KOO DUIIMEHTOB PErpecCuy 3HAYMMBbI C IOBEPUTEIHLHOU BEPOSITHOCTHIO 95%.

v/ia 0,005 0,01 0,025 0,05 0,1

15 3,286041| 2,946726| 2,489878| 2,131451| 1,753051
16 3,251989| 2,920788| 2,47288| 2,119905| 1,745884
17 3,222449| 2,898232| 2,458055| 2,109819( 1,739606
18 3,196583| 2,878442| 2,445004| 2,100924| 1,734063
19 3,1737| 2,860943| 2,433444( 2,093025| 1,729131
20 3,1534| 2,845336| 2,423112( 2,085962| 1,724718

a) as

0) ai,az,a3

B) a2,a3

T) ai,as

24. Tlo BeiObopke w3 20 HaOmroneHU Obla OLIEHEHA perpeccust Y= ao+aiXi+azXe,+asXs. [ns
KO3 (DUIIMEHTOB PETPECCHU a1,d2,a3 MONydeHbl t-cratuctuku: t1= -2,44; t= 2,1; tz= 3,1. Ilo
tabnuue Qyakuun pacnpenenenus CTpIOJEHTa AN JBYCTOPOHHEM KPUTHUECKON 00macTu

ONpENEeInTe, C KAaKOW MaKCUMaJbHOM  JIOBEPUTEIBHOW  BEPOATHOCTBHIO
KOY(PPHUIIUEHTHI.
via 0,005 0,01 0,025 0,05 0,1

15 3,286041| 2,946726| 2,489878| 2,131451| 1,753051
16 3,251989| 2,920788| 2,47288| 2,119905| 1,745884
17 3,222449| 2,898232| 2,458055| 2,109819| 1,739606
18 3,196583| 2,878442| 2,445004( 2,100924| 1,734063
19 3,1737| 2,860943| 2,433444| 2,093025| 1,729131
20 3,1534| 2,845336| 2,423112| 2,085962| 1,724718

a) 99%

6) 90%

B) 95%

r) 97,5%

25. Tlo BeiOopke u3 20 HaOmroneHWd OblIa OILIGHEHA perpeccus Y= aotaiXitasXz,. Jns
kodpduuuentoB perpeccunt a1=100, a2=150 nony4yeHsl 3HaUEHHUsI CTAHAAPTHBIX OTKIOHEHUH O
c1= 33; o= 51. Ilo Ttabmune ¢yukuun pacnpenenenus CThIOJEHTa JUIsL JBYCTOPOHHEH
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KPUTHYECKOH OOJIaCTH OINpesieinTe, ¢ KaKOH MaKCUMaJbHOW JOBEPUTEIBHON BEPOATHOCTHIO

KO2(DPUITMEHTHI perpecCHy 3HAYNMBI.

v/ia 0,005 0,01 0,025 0,05 0,1

15 3,286041| 2,946726( 2,489878| 2,131451| 1,753051
16 3,251989| 2,920788| 2,47288| 2,119905| 1,745884
17 3,222449| 2,898232| 2,458055| 2,109819| 1,739606
18 3,196583| 2,878442( 2,445004| 2,100924| 1,734063
19 3,1737| 2,860943| 2,433444| 2,093025( 1,729131
20 3,1534( 2,845336| 2,423112| 2,085962( 1,724718

a) 99%

0) 99,5%

B) 97,5%

r) 95%

26. Ilpu wucciegoBaHUHM 3aBHCHMOCTH CE0ECTOMMOCTH NPOAYKIHH Y OT 00ObEeMa BBITYyCKAa X1 H
MIPOU3BOIUTENILHOCTH TPYAA X2 MO AaHHBIM N=20 mpeanpusTuil MoJy4eHO YpaBHEHUE PETPECCHH V)
=2,88 — 0,72 x1— 1,51 Xom cpemHekBagpaTUYeCKUe OTKIOHCHHS KO3(DPHIIMEHTOB perpeccuu: Sphi
=0,052 u Sp2=0,5. Ilo Tabmune ¢ynkuun pacnpenenenus CTblOAEHTa IS JIBYCTOPOHHEH
KPUTUYECKOU 00JIACTU OIPEACIIUTE MOXKHO JU TIpH ypoBHE 3HaunMmoctu o=0,05 yTBepknarb, 4TO
3HAYUMBI KO (DUIIMEHTBI perpeccun

v/ia 0,005 0,01 0,025 0,05 0,1

16| 3,251989| 2,920788| 2,47288| 2,119905| 1,745884

17| 3,222449| 2,898232| 2,458055| 2,109819( 1,739606

18| 3,196583| 2,878442| 2,445004| 2,100924( 1,734063

19 3,1737| 2,860943| 2,433444| 2,093025| 1,729131

20 3,1534( 2,845336| 2,423112| 2,085962( 1,724718
a) by
0) b2

B) 00a 3HAUMMBI
') 00a HE3HAYNMBI

27. Kakol moka3zaTeib XapakTepU3yeT JIO0JI0 OOBSICHEHHOH C MOMOIIBIO PErpeccur TUCIEPCHH B
oO1eit Jucepcuy 3aBUCUMOMN TTepEMEHHOMN ?

a) KO3 PHUIHUEHT KOppesiLuy;

0) t—craTtucruka;

B) F—craTucruka;

) KO3 (HULIHEHT 1eTePMHUHALINH.

28. B pe3yibTaTe perpecCHOHHOTO aHATN3a MoJTydeHa MOJICITb

y =7,1+0,6 x1+0,4 x2+0,1 x3, t-craTucTiKu KO3 (UIMEHTOB PErPEeCCHU PaBHBI COOTBETCTBEHHO
24,5;9,7; 0,7; 1,3. Kosdpdumuent aerepmunanuu R?>=0,9. Uem MOKHO 00BIACHUTH HU3KOE KAUeCTBO
K02 (HUIIMEHTOB PErPECCUH TPU BTOPOM U TPEThEl MepeMeHHOMi?

a) TeM, YTO KOJIMYECTBO HAOJIOICHUIN MaJIo;

0) TeM, UTO X2 U X3 (PUKTUBHBIC TIEPEMEHHBIE;

B) TEM, 4YTO X2 U X3 HE BIUSIOT Ha Y,

') TeM, YTO X2 ¥ X3 JIMHEWHO 3aBUCHUMBI.

29. [Ipu3HaKkoM MyJIbTUKOJJTMHEPHOCTH HE ABIISIETCS TO, YTO

a) HEBBICOKOE 3HaueHHe Kod(puirenTa jeTepMruHaIly;

0) OIEeHKH KOI(PPUIMEHTOB PErpeccMd HMEIOT Majlyl0 3HAYUMOCTh TPU BBHICOKOM 3HAYEHUH
kod(pdurmenTa geTepMUHAITTN RZu COOTBETCTBYIOIIEH F-cTatncTukm.
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30. IlepemeHHbIE, TPUHUMAIOIIIUE TOJIBKO /Ba 3HaUeHUs 0 1 | He Ha3bIBAIOTCS
a) (GUKTUBHBIMU;

0) TBONCTBEHHBIMU;

B) OMHApHBIMHU.

31. ®ukTUBHBIE IEPEMEHHBIE [TO3BOJISIFOT UCCIIEN0BATh

a) BIMSIHUE KaUeCTBEHHBIX ITPU3HAKOB;

0) BIMSHUE HECKOJIBKUX ITEPEMEHHBIX, B3aMMOCBSI3aHHBIX MEKY COOOH;
B) CE30HHbBIE Pa3INyusl.

32. I[J'ISI OITIMCaHUus BJIUAHUSA O6paSOBaHI/IH (BI)ICH_ICC, Cp€aHEe, CpeaAHEE CIICHUAaIbHOC, HCIIOJIHOC
cpeaHee) Ha ypOBEHb 3apa0OTHOM IUIATHI CIIEAYeT BBECTH (PUKTUBHBIEC IEPEMEHHBIE B KOJIUYECTBE!
a) I;

0) 2;

B) 3;

r) 4.

33. O0peM npoaaky 30HTUKOB OT O[S 3aBUCUT OT C€30HA (3UMa, BECHA, JIETO, OCEHb). [l yuera
CE30HHOM COCTaBIIAOLICH cieyeT BBECTH (PMKTUBHBIE IIEPEMEHHBIE B KOJINYECTBE

a)4;

0) 3;

B) 2;

r) 1.

34, Moaenb Y = ap +ai xi1+az xp+as x3, rae x1 U x2 npuHumarot 3HadeHus 0 m 1, a x3 -
MOJIOKUTEIBHOE TTOXOIUT JJISI ONMMCAHUS CIEAYIOIIeH CUTYyalluu

a) 3aBUCUMOCTh 00BbEMa MPOJIaXK TOPTOB OT LIEHBI B MPa3HUYHbIE THU U B Oy/IHU;

0) 3aBUCUMOCTH 00bE€Ma MPO/IaK TOPTOB OT IICHBI B BHIXOJIHBIE, MIPA3AHUYHbBIE JHU U B OYIHHU;

B) 3aBUCHMOCTh 00beMa MPOJIaXK OT LIEHBI 30HTUKOB OT OIS B pa3MYHbIE BpEMEHa TOf1a;

') 3aBUCUMOCTh 00beMa MPOJIaXK BEIOCUIIEIOB OT IIEHBI B MEPUOBI C OKTIAOPS MO0 MapT U C ampelis
IO CEHTSAOPH BKIIOUUTEIBHO.

35 B YeM COCTOUT yCJ'IOBI/IC TOMOCKECIACTUYHOCTHU B perpeCCHOHHOﬁ MOJCJIN
a) M[&a142]=0;

0) M[&1] <M[&z]

B) M[£u]= M[%]

r) M[a142] >0

36. Bribepute ypaBHEHHS, KOTOpPBIE MOTYT OBITh MpPeoOpa3oBaHbl B ypaBHEHHs, JTHUHEHHBIC IO
napameTpam:

1) Yi=aexp(fXi)&

2) Yi=aexp(-pi)ta

3) Yi=exp(a+pXi+a)

4) Yi=alexp(f-xi)t&

A)lu3i
b)2u4
B)lu4
IN2u3
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37. Ilpu kakux yCIOBHMAX Ha MapamMeTpsl « W [ mpousBoicTBeHHas (GyHKus B Moaenu KoGba-
Hyrnaca Y=A-K?# moxer ObITh npeoOpa3oBaHa B INApHYIO JIMHEHHYIO PETPECCHI0 MO STUM
napametpam?

a) npu o<lu f<1
0) npu =1

B) mpu a+pf=1
T') IPH JTHOOBIX

38. B 4eM COCTOHT YCIIOBUE METEPOCKEIACTHYHOCTH B PETPECCUOHHOM MOIENN:
a) M[eu] =M[e]

6) M[£u]= M[ %]

B) M[a1&2] >0;

T) M[é‘ztl] <M[62t2]

39. OtcyTCcTBHE aBTOKOPPEISIIIAK B MOACITH MOYKET OBITh BBIPAXKEHO CIICAYIONICH 3aIUChIO:
a) M[&a] >M[a-1];

0) D[&] <D[&-1];

B) M[as:1] =0;

r) ree1 >0.

40. IleHa Ha ABYXKOMHATHBIC KBaPTHUPHI PriCe 3aBHCUT OT oOriel miomiaau totsq, miomanm KyxHu
kitsq u paccrostaus ot nertpa dist cieayromum 06pazom:

price= 235,6+ 1,8 totsq +1,6 kitsq — 1,7 dist

IIpu 5TOM JMCHepcHs OMMOOK cocTaBmseT $°=35,24. B kakux mpezenax Mo)KeT HaXOAUTCA 1ieHa Ha
KBapTUpy ¢ nmapamerpamu totsq=32; kitsq=6; dist=15 ¢ BepositHOCTBIO 95% (1=1,96).

A) [208,23; 346,37];

b) [265,67; 288,94];

B) [275,34; 279,26];

I') [242,06; 312,54].

41. lleHa Ha ABYXKOMHATHBIC KBaPTHUPHI PriCe 3aBHCUT OT oOrel miomiaau totsq, miomanm KyxHu
kitsq u paccrostaus ot nertpa dist cieayromum 06pazom:

price= 235,6+ 1,8 totsq +1,6 kitsq — 1,7 dist

TIpu 5TOM JMCHepcHs OMMOOK cocTaBmseT $°=35,24. B kakux mpejenax Mo)KeT HaXOIUTCA [eHa Ha
KBapTupy ¢ mapamerpamu totsq=40; kitsq=8; dist=5 ¢ BeposiTHOCTBIO 95% (1=1,96).

A) [300,27; 323,54];
b) [309,94; 313,86];
B) [276,66; 347,14];
I') [242,83; 380,97].

42. llena Ha OJJTHOKOMHATHBIE KBAPTUPBI PriC€ 3aBUCHT OT 00mIei miomaau totsq, romany KyxHu
kitsq u paccrostHust OT aBTOOYCHO#T ocTaHOBKH diSt crieyrolM 00pa3oMm:

price= 184,8+ 2,8 totsq +1,3 kitsq — 3,7 dist

IIpu >ToM aucrepcns ommbOK cocTaBiseT $°=51,7. B kakux mpeaenax MoXKeT HAXOAUTCA IIeHa Ha
KkBapTupy ¢ nmapamerpamu totsq=40; kitsq=8; dist=5 ¢ BeposiTHOCTBIO 95% (1=1,96).

A) [237; 340,4];
b) [274,61; 302,79];
B) [187,37; 390,03];
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I) [286,74; 290,66].

43. IleHa Ha OJJTHOKOMHATHBIC KBAPTUPBI PriCe 3aBUCHT OT 00IIei miomanu totsq, miomanm KyxHu
kitsq u paccrostaust oT aBTOOYyCHOM octaHoBKH dist cieayrommmM o6pazom:

price= 184,8+ 2,8 totsq +1,3 kitsq — 3,7 dist

[Ipu sTOM Aucnepcusi OmMOOK COCTaBISAET 52251,7. B kakux npenenax MOXET HAXOJIUTCS II€HA Ha
kBapTupy ¢ mapamerpamu totsq=40; kitsq=8; dist=5 ¢ BepositHOCTBIO 99% (1=2,58).

A) [155,53; 421,87];
b) [286,12; 291,28];
B) [270,18; 307,22];
I') [237; 340,4].

44. 1lena Ha OJJHOKOMHATHBIC KBAPTUPBI PriC€ 3aBUCHUT OT 00IIeH momaau totsq, rioman KyxHu
kitsq u paccrosiHust OT aBTOOyCHOM octaHOBKH diSt crieayrommmM oopazom:

price= 184,8+ 2,8 totsq +1,3 kitsq — 3,7 dist

Ipu >ToM aucnepcus omubok cocTasnseT $°=31,7. B kakux mpeaenax MOKeT HAXOMUTCA IeHa Ha
kBapTHpy ¢ mapamerpamu totsq=30; kitsq=4; dist=4 ¢ BepostHocThIO 99% (1=2,58).

A) [244,7; 273,7];
b) [177,55; 340,85];
B) [256,62; 261,78];
I') [227,5; 290,9].

45. nTepBanbHas OLEHKA P MPOTHO3UPOBAHUY 3HAYCHUS CIyYailHONW BETUYHMHBI 3aBUCUT OT
a) ymclia 3HaYeHUH ciay4yailHOW BEJIMYMHBI,

0) AuCTepcuu Cy4yaifHOM BETTUYHHBI;

B) CPEIHETO 3HAYEHUS CITy4yailHON BEJTUYHHBI.

46. Kakoit MeTo/1 HE UCTIONB3YETCS IS CTIIAKUBAHUS CTAIlMOHAPHOTO BPEMEHHOTO psijia?
a) METOJI CKOJIB3SIIIETO CPETHETO;

0) METO/] HAMMEHBIITUX KBAJIPaTOB;

B) TPEXIIIAaroBbIi METOJ.

47. llpu HaXOXIACHUU OIICHOK I1apaMETPOB CHUCTEMbl OJHOBPEMEHHBIX HSKOHOMETPHUECKHUX
YPaBHEHUI HE HCHOJIb3YETCS:

a) TPEeXIIaroBbIii METO/I;

0) KOCBEHHBIN METO/T;

B) METOJ] CKOJB3SIIIUX CPEIHUX;

I') IBYXIIaroBbIi METO/I.

IIpumep JlaGopaTopHas padora Ne 1.

ITocTpoenue rucTorpaMmsl pacnpeaeeHns HenpepbIBHOM CJIy4aiiHOM BeJIHYHHBI

Jlnst  BBITIOTHEHWSI JaHHOW palboThl TOTpeOyeTcs BBIOOpKA, XapaKTEPHU3YIOMas HEKOTOPYHO
ciyyaitHyto BennuuHy. Beibepem stu nannbsie u3 MTHTEPHETA. Ilo naHHBIM, XapaKTepH3yIOLIMM
LIEHbl AaKIUM B TIOCIEIOBAaTEIIbHBIE MOMEHTHl BpPEMEHH, IIOCTPOUM COOTBETCTBYIOIIYIO
MOCJIEZI0BATEIBHOCTh OTHOCUTENBHBIX JOXOHOCTEN 10 hopmye:

X1 = (Pt+1 - Pt)/ P,

rae Pt — iena B MOMeHT t 1 Xt+1 — OTHOCUTEIbHAS JJOXOAHOCTD 3a mepuo ot t mo t+1.

Hcnone3ys BeraBka\luarpamma\MacTtep auarpamMm, IOCTPOUTH Ha OTJEIBHOM JIHCTE
auarpamMmy 3HadeHHH Xi+1
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Heo6x0a1Mo mocTpouTh TUCTOTPaMMY pacripe/ieieHus cliydaitHoi BenuuuHbl Xi+1. 1 aTOro
ucnoibp3zyem CepBuc \ AHanu3 ganubix \ [ucrorpamma.

Buvinonnenue

CxonmpyiiTe ¢aiia B cBOH pabovuii KaTajor.

[IpenBapuTensHO OMpeAeINM pa3Max BHIOOPKH, €€ MAKCUMAIbHOE U MUHUMAJIbHOE 3HaYeHue. J[is
3TOrO0, HauMHag ¢ KieTku D1, co3maiite Tabnuiry mo obpasiy.

Taomauna 1.1.
AHaJIN3 HENPEPHIBHOW CIIy4YalHOW BEJIMYMHBI
MakcumaibHOE 3HAYCHUE = MAKC(Bai uatepBai 3Ha4eHU)
MuHUMaIIbHOE 3HAYECHHUE = MUH(Baiu nnTepBan 3Ha4YCHUN)
Pa3max BeIOOpKH = E2-E3

YroOsl BBecTH opmyiisl B stueiiku E2 u E3, Bocnonb3yiitech koman1oii Berapka\@yHkuus
Paznen Crarucruueckue. Anpeca KIETOK BBOAST JTATHHCKUMU OYKBaMH, JTHOO YKa3bIBAIOT
TpeOyeMblii Auana3oH ¢ IOMOIIbIO MbIIIH. B sueiikax ¢ popmynamu 0ToOpas3sTcs pe3yinbTaThl
BBIYMCIICHHI.

Bri6epem konuuectBo untepsanoB 10. /st moacueTa 4acTOThI, ¢ KOTOPOI 3HAUEHUS TOMAJAI0T B
TOT WJIM MHOM MHTEPBa, 3aJ]aIMM HX BEpXHHE TPaHUIIBI B Auanazone H2:H12:

Bepxuss rpanuna
HHTEpBaJsa

=E3

=H3+$E$4/10
=H4+$E$4/10
=H5+$E$4/10
=H6+$E$4/10
=H7+$E$4/10
=H8+$E$4/10
=H9+$E$4/10
=H10+$E$4/10
=H11+$E$4/10
=H12+$E$4/10
=H3+$E$4/10
=H4+$E$4/10
Teneps BBequTe naHubie B 0kHO CepBuc \ AHaiau3 naHubix \ [HcTOrpaMma mno oopasiy.

ucTorpamma EE3 |

BxoaHBIE AaHHEIE

Bx0 AHOM MHTEPEAN: I Bt 1 B

DTHEHA

MHTEPEaN KapMaHOE: I

i3

W MeTem Lnpaska

TapamMeTpel BEIEDAA

" Bol¥0AHOM MHTEpEAN: I :‘J

% HoBkid paBoumii oMo I

" Hosas paBodan EHHra

™ OapeTo (0TCOPTHROESHHAA MHETOMPAMMA)
¥ WHTErpansHef NpoueHT

¥ Brigos cpadmica

Puc. 1.1

3ameuanus: Bo BxogHom nHTepBane ykaspiBaeTe Bam nnTepBait; B IHTepBaie kapMaHOB
$H$2:$HS$12, B stueiike MeTkr METKY HE CTABUTb.
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[Tocne naxxatust knonku OK Ha HOBOM cTpaHUIE TTOSBUTCS TaOIHIa a0COMIOTHBIX M MHTETPATBHBIX
4acToT, a Takxke ux rpaduk. Ha Hem crionHoi nuHuel Oyner oToOpaxeHa KpuBast HHTETPaTbHBIX
4acToT, Benymas ce0s Takke Kak GyHKIUsS pacupeelICH s, a CToJI0YaTasi THCTOrpaMMa
oToOpaxaet pacnpeaeneHne abCOMIOTHRIX YacTOT.

6. YueOHO-MeTOANYECKOE U HH(POPMAIIHOHHOE 00ecTieYeHUe TN CHUTLIMHbBI

6.1. CnMCOK HCTOYHHMKOB U JIUTEPATYPHI

o~

~

wmn

N

Ocnoenas numepamypa

DOkxoHoMmeTpuka: yueOHuK s By3oB / M. U. EmmceeBa [u nap.] ; mon pemakmumeit U. U.
Emuceesoit. — Mocksa: U3narensctBo IOpaiit, 2024. — 449 ¢. — (Briciiee oO6pazoBaHue).
— ISBN 978-5-534-00313-0. — Texkcrt: anektpoHHbd // OOpa3oBarenbHas IaTgopma
FOpaiit [caiit]. — URL: https://urait.ru/bcode/535449 (nara obpamenus: 03.04.2024).
Aranapos, 3. C. DxoHometpuka : yueOHuk / 3. C. Aramapos, A. U. Opnos. - 2-¢ u3n. -
Mocksa: JlamkoB u K, 2023. - 380 c. - ISBN 978-5-394-05196-8. - TekcT: 31eKTpOHHBIH. -
URL.: https://znanium.com/catalog/product/2085950

Crok, M., Yorcon M. Beenenue B sxonometpuky / Jlxeitmc Ctokx, Mapk YoTcoH; mep. ¢
aura. ; nox Hayd. pen. M. 1O. TypynueBoi. - Mocksa: J[leno, 2015. - 864 c.
(Axagemuueckuii yueOHuk) - ISBN 978-5-7749-0865-3. - Tekct: snextponHslii // DbC
"KoncynpTant cTyneHra': [caiT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785774908653.html

OkoHometpuka, on pen. .M. EnuceeBoii. M.: FOpaiit, 2022.

[IpakTtukym no sxkoHomerpuke, nox pen. M.M.Enuceeson. M.: MU3narensctBo PUHAHCH U
MaremaTuka, 2-¢ u3g., 2008.

AiieazsH C.A., UBanosa C.C. Dxonomerpuka. M.: Mapker JIC, 2007.

Hoyreptu K. Beenenue B skonomerpuky. M.: Madpa-M, 2009. 3-e uzganue.

JIsmuna B.C., 3BepeBa U.I'., Hukudopora H.I'., Cratuctuka: Teopus u mpaktuka B Excel. M.:
O®unance! u cratuctuka. 2010.

Jononnumenvnasn numepamypa

AniBazsn C.A., Mxwutapsn B.C. llpuxiagnas cratuctuka. OCHOBBI 3KOHOMETPHUKH.
NznarensctBo: KOHUTU-/lana, 2001. 2-¢ uzm.

HoBukoB A.1 Dxonomerpuka. M.: [lamkos u K, 2021.

Kpemep H.I11., [Tytko B.A. Dxonomerpuka. M.: FOpaiit, 2019. 4-e u3nanue.

Marnyc A.P., Karsimes LK., Ilepecenxkuit A.A. OxoHoMmerpuka. HaganpHbli kypc. M.:
Jeno, 2004. 6-¢ u3ganue.

BepOuk M. IlyreBoauTens o coBpeMeHHOM skoHOMeTpHKke. M.: Hayunas kuura, 2008.

6.2 Ilepeyenn pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHKALMOHHOI ceTH « MHTEepHET»

OpnoB A.M. DxoHomerpuka. YueOnwk. M.: MzmatensctBo "Dk3amen", 2002. Pexum
noctyna: http://www.aup.ru/books/m153/

HanmonanwsHas siexkrponnas oubanoreka (H3b) www.rusneb.ru

ELibrary.ru Hayunast anexktponnas 6ubdiamoreka www.elibrary.ru
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7.MaTepuajibHO TeXHHYeCKOe o0ecrneyeHne JUCHUNINHBI

KoMIploTepHbIe KJIaCChl ¢ MHTEPAKTUBHOM JIOCKOH, KOMIIBIOTEPHBIM IIPOEKTOPOM MU C
KOJINYECTBOM KOMITBIOTEPOB HEe MeHee 12 ¢ ycraHoBieHHBIM nakeroMm Excel Bkimovaromum B ceOs
«AHanu3 ga"HbIX». Jlekunonnas ayauropus ¢ [1IK 1 KoOMIBIOTEpHBIM TPOEKTOPOM.

8. ObecneueHue 00pa3oBaTEIbHOIO MpoLEcca JJIsl JUI ¢ OTPAHHYEHHBIMU BO3MOKHOCTSIMU
310POBbSI
B Xole peanmauml JOUCIHUITIINHBI I/ICHOJIBSyIOTCSI cne;[ymume JOIIOJIHUTCIIBHBIC MCTOAbI

oOyueHus, TEKYILIEro KOHTPOJIS YCIEBAaEMOCTU U NMPOMEKYTOUHOM aTTECTallud O0ydaroluxcsl B
3aBHUCHUMOCTH OT UX MHIUBUAYAIbHBIX OCOOEHHOCTEH:

. UL CHENbIX W CIa0OBHISAMIMX: JIEKIMH O(OPMISIIOTCS B BHJIE 3JIEKTPOHHOTO
JOKYMEHTa, JOCTYIHHOIO C IOMOIIBI0O KOMIIBIOTEpPA CO CHEHHATM3UPOBAHHBIM IPOTPAMMHBIM
oOecrieueHrneM; MHUCbMEHHBIE 3aJaHUs BBITIOJHSIOTCS Ha KOMIIBIOTEPE CO CHEUAIU3HUPOBAHHBIM
MPOrPaMMHBIM OOECIEUYeHHEM HWJIM MOTYT OBITh 3aMEHEHBbl YCTHBIM OTBETOM; OOeCIeYyMBaETCS
WHJIMBHUIyaJIbHOE paBHOMEpHOE ocBenieHue He MeHee 300 JIroKC; JUIsl BBIMOTHEHUS 3aJaHus TPH
HEOO0XOAMMOCTH TPEAOCTABIISETCS YBEINYHBAIOIIEE YCTPOMCTBO; BO3SMOXKHO TAKXKE MCIIOJIb30BAHHE
COOCTBEHHBIX YBEJIMUYMBAIOIIUX YCTPOMCTB; MUCHhMEHHBIE 3aJaHUSl O(QOPMIISIOTCS YBETUYECHHBIM
mpudToM; 3K3aMeH U 3a4€T MPOBOATCS B YCTHOM (pOpME UITH BBIMOIHSIOTCS B MUCBMEHHOM opme
Ha KOMIIbIOTEPE.

. U TIOYXHX W CIA0OCHBIIAIUX: JEKIHA O(QOPMIISIIOTCS B BHJIE DJIECKTPOHHOTO
JOKyMEHTa, Ju00 TpeAoCTaBiseTcs 3BYKOYCHWJIMBAIOLIas —ammaparypa HHIMBHIYaJIbHOTO
M0JIb30BaHMS; NHMCbMEHHBIC 3aJaHMs BBINOJHAIOTCS Ha KOMIIbIOTEpE B NHCbMEHHOH (opme;
9K3aMeH W 3a4€T MPOBOJATCS B NMHUCHMEHHOW (popMe Ha KOMIBIOTEpPE; BOSMOXKHO INPOBEICHHE B
(dhopme TecTUpOBaHUS.

. JUISL JIUL ¢ HApYUIEHUsMHU OMOPHO-ABUTaTeIbHOIO amnmapara: JeKIUH 0POpPMIISIOTCS
B BUJI€ 2JIEKTPOHHOT'O IOKYMEHTA, JOCTYITHOIO C OMOILBIO KOMIIBIOTEPA CO CIIELUAIN3UPOBAHHBIM
MPOrpaMMHBIM ~ OO€CIIeYeHHEM; THCHbMEHHBIC 3aJaHWs BBITIOJHAIOTCS Ha KOMIIBIOTEPE CO
CTIEMAIM3UPOBAHHBIM TTPOTPAMMHBIM 00€CIIeYeHUEeM; SK3aMEH W 3a4€T MPOBOISATCS B YCTHOH
(opMe WM BHIMOIHAIOTCS B MMCbMEHHON (JOpMe Ha KOMITBIOTEPE.

ITpu HEOOXOIMMOCTH MpelyCMaTPUBACTCS YBEIMUCHNE BPEMEHH I TOJTOTOBKH OTBETA.

[Ipouenypa npoBeaeHMs] TPOMEXYTOUYHONM aTTeCTA[MH i1 00yJaroIINXCsl yCTaHAaBIIMBAETCS
C y4€ToM WX HMHIMBHIYaJbHBIX NCUXOPU3NIECKHX ocoOeHHocTel. [IpoMexyTrouHas aTTecTarus
MOJKET MTPOBOJIUTHCS B HECKOJIBKO JTAIOB.

IIpu mpoBeneHMM TpOLEAYpPHl OLEHUBAHUSA PE3yJbTaTOB OOyUeHHs HpeaycMaTpHBaeTCs
WCTIOJh30BAHNE TEXHUYECKUX CPEICTB, HEOOXOAWMBIX B CBS3M C WHAWBUIYAITbHBIMA
0COOCHHOCTSIMU O0Oydaroluxcsi. ITH CPEJCTBA MOTYT OBbITh MPEJOCTaBICHbl YHUBEPCUTETOM, WU

MOTYT UCIIOJIb30BATbHCA COOCTBEHHBIC TEXHUYCCKHE cpeacrna.
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[lpoBeneHne mpomeqypbl OLEHUBAHUS  PE3YyNbTAaTOB  OOYydYeHHMS  JIOIyCKaeTcst ¢
MCTOJIH30BAHNEM TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHHA.

ObecnieunBaeTcs OCTYN K MHPOPMALMOHHBIM U OMOIHOTrpaduuecKuM pecypcaMm B CETH
Wuteprer s kaxkaoro odyyaromerocsi B popmax, aganTHPOBAHHBIX K OTPAHUYEHHSIM MX 3710POBbS
Y BOCTIPHUSITUS. HH(OPMAITUH:

. JUISL CJETIBIX M CIA0OBUAAIIMX: B IMEYaTHOW (opMe yBEIMUYEHHBIM IIPH(PTOM, B

(hopMe AIIEKTPOHHOTO JOKYMEHTa, B (hopme ayanodaiina.

. JUIS TIyXUX M clabociplliamux: B medaTHo (opme, B (opme 31eKTpOHHOTO
JIOKYMEHTA.
. JUISE OOYYArOIIUXCSl C HAPYIICHUSIMU OMOPHO-ABUTATEIHPHOTO armapara: B MeYaTHON

dbopmMme, B popMe IIEKTPOHHOTO JOKYMEHTa, B (hopme aynnodaiina.

Y4eOHble ayTUTOPUU ISl BCEX BUJOB KOHTAKTHOM M CaMOCTOSITEIbHOW pabOThI, HAy4YHAS
OnOIMOTEKa W WHBIC MOMEMICHUS Ui OOydYeHHUS OCHAIICHBI CIICIHATBHBIM O0OPYJOBaHHEM U
y9eOHBIMH MECTaMH ¢ TEXHUYCCKUMH CPEJICTBAMH OOYICHUS:

. JUIL CJICTBIX W CIa0OBHISIIMX: YCTPOMCTBOM Ui CKAHUPOBAHHSI M YTCHHS C
kamepoit SARA CE; nucnineem bpaiins PAC Mate 20; npuntepom bpaiinsg EmBraille ViewPlus;

. JUIS TIyXUX ¥ CIA0OCIBIMIAIINX: aBTOMAaTU3UPOBAHHBEIM PAb0YMM MECTOM JUIS
JIOZIeH C HapyIICHUEM CITyXa M cIabOCIBIIANINX; aKyCTUIECKHI YCUITUTENh U KOJIOHKH;

. Ui o0yyarommxcs ¢ HapyIIEHUSIMH  OMOPHO-IBUTATEIBHOTO  ammapaTta:
MePeBIKHBIMU, PETYIUPYEeMbIMH 3proHomuueckumu naptamu CU-1; KOMIBIOTEpHON TEXHUKOM
CO CIEIUATBHBIM MPOTPAMMHBIM 00ECTICUCHHUEM.

9. MeTogu4eckue MaTepuabl
9.1. IlnaHbl NPAKTHYECKUX 3aHATHI
B Teuenue 2-x ceMecTpOB CTYEHTHI TOJIKHBI BHIIOJIHUTH IATh Ja00paTOPHBIX PadoT.
Llenv nabopamopnvix pabom — NOMOYb CTYJIEHTaM OBJIAJI€Th METOJaMH 3KOHOMETPUKH U
MPUMEHATh MOJTYYEHHBIE 3HAHUA JUIS pEelIeHUs KOHKPETHBIX 337a4 B Oynayliell caMOoCTOsATeNbHON
pabore.
Oco0eHHOCTBIO JTA0OPAaTOPHBIX PAOOT SABISAETCS UX KOMIIBIOTEpHAs HalpaBlIeHHOCTh. B
Ka4yeCcTBE MPOTrPaMMHOM CpeIbl UCITONIB3YIOTCS cpencTBa Microsoft Excel.
BrimonHuB Bee nabopaTopHble paboThl, CTYEHT JOKEH YMETh:
® BBIJCIUTH MpOOJEMy, HCCIETOBAaHUE KOTOPOM MOXKET OBITh CBSI3aHO CO CTATUCTUYECKUM
aHaJIN30M;

e cdopMyIHpPOBATH MATEMAaTHUECKYIO TIOCTAHOBKY 3aJauH;

e co0paTh 3KCIIEPUMEHTANIbHBIA MaTepral U c(OpMHUPOBATH BEIOOPKY;

® C y4eTOM IIOCTaBJIEHHOW 3a/1ayM, UCMOJIb3YysI METOJbl MaTeMaTHUYE€CKOW CTATUCTHKH, IIPOBECTH
00pabOTKy U aHAU3 JIAHHBIX;

®  JCIIOJIB30BATh BHIYUCIUTENBHYIO TEXHUKY IIPU BBIIIOJTHEHUH Pacu€TOB.

[Tepen BbIMONHEHUEM JTaOOPAaTOPHON PAaOOTHI CTYACHT JOJDKEH MPOpadoTaTh OTHOCSIIUHCS
K HEM TEOPETUYECKUI MaTepHral.
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Brimonnenue kaxaoi nmabopaTopHoil paOoThl MpoOTeKaeT B HECKOJIbKO 3TamoB. CHauana
CTYIEHT O3HAKOMHUTCSI C OCHOBHBIMU IOJIOKEHHMSAMHU U OOIIEH NOCTAaHOBKOM 3afaud. 3aTeM IOoJ
PYKOBOJCTBOM IIpENOJaBaTels pEIIaeT OOLIyI0 KOHKPETHYIO 3ajady, Ha IpUMepe KOTOpPOH
OCBAaMBACT METOIbI SKOHOMETPUKH U IIPOBOAUT aHAJIU3 IIOJIYYCHHBIX PE3YJIBTATOB.

[To xaxxmoit maboparopHOil paboTe CTYAEHT MOJIyYyaeT MHAUBUAYAIbHOE 33aJaHHe, KOTOPOe
BBINOJIHAETCS U 0POpPMIISeTCS B BUJIE OTUETA.

[IpenogaBatens NpoOBEpsieT MPaBUWIBHOCTD M IMOHMMAHME CTYJEHTOM IOJIyYEHHBIX
pe3yabTaTOB M 3aCUMUTHIBAET CTYAEHTY J1a0OpaTOpHYIO padOTy TOJBKO IOCIE €ro OTBETOB Ha
KOHTPOJIbHBIE BOIIPOCHI.

Ilepeuens 1abopaTopHbIX padoT

No Tembl No Conepxanue
n/m

Tema 1 1 | JlaboparopHas pabota Nel. DneMeHTH MAaTEMAaTHYECKON CTATUCTUKH

Tema 2 2 | Jlaboparopnas pabota No2. DieMeHThI KOPPEISIIMOHHOTO aHan3a

Tema 3 3 | Jlaboparopnas pabota Ne3. Ilapnas nuneiinas perpeccus. Henunelinas
napHasi perpeccus

Tema 4 4 | JlabopatopHas pabota Ne4. MHoKeCTBEHHAas JIMHEHHAs perpeccus

Tema 5 5 | JlaboparopHass pabGora No5. Bpemennble psabl. ABTOKOPpEISIUS
0CTaTKOB. MeTOJ1 CKOJIB3SIIETO CPEHETO

JlabopaTopHblie pabOThl OXBATHIBAIOT CIEAYIOIIUE TEMBI:

- 3JIEMEHTBI MATEMAaTUYECKON CTATUCTUKHU

- MOJIENIU TIApHOH JIMHENHOW perpeccuu, HOCTPOEHHBIE ISl pa3HbIX Ipymil JaHHbIX. CpaBHEHKE
KauecTBa MOJENIEN

- MOJIEJIM TApHON HEJIMHENHON perpeccuu

- MOJIEIIM MHOKECTBEHHOM perpeccuu, poBepka yciosuii ['aycca-Mapkosa

- IMHAMHWYECKUE MOJIEIIH, CKOJIB3AIINE CPETHHE

Hwxe noapoOHO packpbIBaeTcs coieprkaHue 1adopaTopHbIX padoT.

Jlabopamopnas paboma Ne 1. Inemenmol mamemamuyeckoii cmamucmuKu

Jlabopamopnaa paooma Ne 1.1. Ilocmpoenue zucmozpammol pacnpeoeneHus HenpepvbléHoul
CIIYYAUHOU 6C/TUYUHDBL

JIst  BBITIOJTHEHHWSI JaHHOW pal0oThl TOTpeOyeTcs BBIOOpKA, XapaKTEpPHU3YIOIas HEKOTOPYIO
ciyyaiiHyto BennuuHy. BeiObepem >tu nannbsle u3 MTHTEPHETA. Ilo naHHBIM, XapaKTepH3yOLIMM
LEHbl aKIUM B TOCJIENOBaTeIbHbIE MOMEHTHl BpPEMEHH, IOCTPOUM COOTBETCTBYIOILYIO
M0CJIeI0BATENbHOCTh OTHOCUTENBHBIX JOXOAHOCTEH 10 GopmyIie:

X1 = (Pe+1 - P/ Py,

rze Pt — 1ieHa B MoMeHT t 11 Xt+1 — OTHOCHUTEINIbHAS IOXOIHOCT 3a nepuoA ot t go t+1.

Hcnons3ys BeraBka\/luarpamma\MacTtep quarpamMm, OCTPOUTH Ha OTJCIBHOM JIHCTE
JMarpaMMy 3Ha4eHUN X1

Heo0xo1uMo nocTpouTh rTUCTOrpaMMYy pacipeieieHusl ciaydaitHol BeanunHbl X+1. g aToro
ucrionszyeM CepBuc \ Ananu3 nanabix \ ['mcrorpamma.

Buvinonnenue

Ckonmpyiite Qaiin B cBoil pabounii karasor.

[IpenBapuTenbHO ONpeneauM pa3Max BEIOOPKH, €€ MaKCUMaJIbHOE M MUHUMaJIbHOE 3HaueHue. s
3TOro, HauMHas ¢ kietku D1, co3xaiite Tabnuiy no o6pasiy.

Ta6auuna 1.1.

| AHanu3 HenpepbIBHOM CIIydyallHOM BETMYHHBI |
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MakcumaibHOE 3HAYCHUE = MAKC(Bai uatepBai 3Ha4eHU)
MuHUMaIbHOE 3HAYEHUE = MUH(Bam nnTepBan 3Ha4YCHUN)
Pa3max BeIOOpKH = E2-E3

YroOsl BBecTH popmyiisl B stuciiku E2 u E3, Bocnonb3yiiTech komanoii Berapka\@yHknus
Paznen Crarucruueckue. Anpeca KI€TOK BBOAAT JTaTUHCKUMU OyKBaMH, JTMOO yKa3bIBalOT
TpeOyeMblii IMana3oH ¢ MOMOUIbIO MBI, B syeiikax ¢ popmynamu 0ToOpazaTcst pe3yabTaThl
BBIYMCIICHU.

Bri6epem konnuectBo nnTepBanon 10. /st moacueTa 4acToThl, ¢ KOTOPOU 3HAUEHUS NONAJAI0T B
TOT WJIM MHOW WHTEPBaJ, 3aJaJIMM UX BEpXHHUE I'paHUIbl B quanazone H2:H12:

Bepxusist rpanuna
HHTEpBaJIa

=E3

=H3+$E$4/10
=H4+$E$4/10
=H5+$E$4/10
=H6+$E$4/10
=H7+$E$4/10
=H8+$E$4/10
=H9+$E$4/10
=H10+$E$4/10
=H11+$E$4/10
=H12+$E$4/10
=H3+$E$4/10
=H4+$E$4/10
Teneps BBeauTe nanubie B 0kHO CepBuc \ AHaiau3 naHubIx \ [HcTOrpaMma mno oopasiy.

ucTorpamma EE3 |

rBxoaHBIE AaHHEIE

Bx0AHOM MHTEPEAN: I g1 1B

QDTMEHA

MHTEPEaN KapMaHOE: I

il

|7 MeTKH Lnpagka

—TapaMeTpel ELIEDAS
" Bol0aHOM HHTEREAN: I :"-J

% HoBkid paBoumii oMo I

" Hosas palioyan EHHra

™ OapeTo (OTCOPTHROESHHAA MHETOMPAMMA)
' MHTErpansHef NpoueHT
¥ Brigos cpadmica

Puc. 1.1

3ameuanus: B0 BxogHom nHTEpBasie ykassiBaete Bam nnTepBait; B IHTEpBasie KapMaHOB
$H$2:$HS$12, B stueiike MeTkr METKY HE CTABUTb.

[Tocne Haxxatus kHonku OK Ha HOBOH CTpaHUIlE MOSABUTCS TaOIUIAa A0COMIOTHBIX U WHTETPAIbHBIX
4acToT, a Takxke ux rpaduk. Ha Hem criomHoi muHuel 6yneT oToOpakeHa KpuBasi HHTETpaJlbHbIX
4acTOT, BeJlyIas ceOsl Takke Kak QYHKIHsI pacTpe/ieNieH s, a cToI04aras ructorpamma
oTOOpakaeT pacmpenesieHne abCOFOTHRIX YacTOT.

Jlabopamopnas pavoma Nel.2. Xapaxmepucmuku cay4aiiHo 6eauduHbl
IIPUMEP
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Jnist HeKoTopoi (UPMBI HMEeTCsl BRIOOpKA 3HAUECHUI 00beMa pacoaraéMoro ChIpbs 10 THAM
ueaenn (tabm.1.2.).

Taoauna 1.2.
JeHb ITH BT cp qT T co
Oo0neM mocrasku |140 110 85 80 130 115

Onpenenuth MakCUMaJIbHOE W MHHHMMAJIbHOE 3HAYEHUE U OLEHKU JUIsl CPEJHEro 3HaueHus,
JUCIIEPCUU, CTAHAPTHOTO OTKJIOHEHUs 00bema.
Brinosinenue
g pacueta OCHOBHBIX XapaKTEPUCTUK CIYYalHBIX BEJIMYUH HCIIOJIB3YIOTCA CTAaTHUCTHUYECKHE
¢ynkuun Excel, a Taxke cpenctBo OnucarenbHas ctatucTika u3 [lakera ananumsa.

1. Bocnonb3yeMcsi CTAaTUCTUYECKUMU (YHKITUSMHU.
BBeaute naHHble B TUEUKU:
A3: XapaKkTepuCTUKH CITy4allHON BETUYMHBI
A4: cpennee 3HaueHue
AS: mucniepcust
Ab6: cTraHIapTHOE OTKIIOHEHUE
A7: makcuManbHOE 3HaYCHHE
A8: MUHHMaJIbHOE 3HAUYCHUE
B4: =CP3HAY(B2:G2)
B5: =/11UCII(B2:G2)
B6: =CTAH/IOTKJIOH(B2:G2)
B7: =MAKC(B2:G2)
B8: =MUH(B2:G2)
AHAJIOTUYHO TpUMEPY HAWTH BBIOOPOYHOE CpenHee 3HA4YeHHWEe, UCIEepPCHIO, BBIOOPOUYHOE
CTaHJIAPTHOE OTKJIOHEHHE, MAaKCUMaJIbHOE UM MHUHUMAIbHOE 3HAYEHUE OTHOCUTENbHBIX
JNOXOIHOCTEH.
Buumanue: HoMepa sUeeK TOKHBI COOTBETCTBOBATH PACIOJIOKEHUIO TAaHHBIX MO OTHOCUTEIHHBIM
JIOXOJTHOCTSIM.
Hcnonb3ys Jdanubie/PUabTp/ABTOPUABTP , HAWTH A0MI0 (B MPOLEHTAX) 3JIEMEHTOB BHIOOPKU
OTHOCHTENBHBIX JIOXOJHOCTEH, monanaromux B uHTepBaibl (M[x] - o[x] , M[x] + o[x]), M[x] -
20[x] , M[x] + 20[x]) u (M[x] - 3o[x] , M[x] + 3c][x]) cooTBeTcTBeHHO. B KauectBe M[x] 1 ofx]
B3sTh BEIOOPOUYHOE CpeIHEE M BEIOOPOUHOE CTAHJAPTHOE OTKJIOHEHHE COOTBETCTBEHHO.

2. IPOOJOJNXEHUEIIPUMEPA
C mnomompro cpenctBa OmnucarenbHas craTHCTHKa u3 [lakera aHanmmM3a MOXHO IIONYYUTh
3HAYUTEIBHO OOJIBIIE XapaKTEPUCTUK CITy4aifHON BEIMUMHBI.
[Mocne BeIOOpa yHKTa MeHIO CepBuc \ AHAIN3 TaHHBIX...\ONHcaTeJIbHASI CTATHCTHKA YKAXKHUTE
B KauecTBe BXoAHoro umHTepBana A2:G2, mocraBbTe (iakku MeTKM B INepBOM CToJI0Ue U
HroroBasi cratucTuka, a mepeximodaTens ['pynnupoBaHue B IOJIOKEHHE CTPOKH. Pesynprar
npencrasieH B Tadbnuie 1.3.

Taoauma 1.3.
OOBbeM IMOCTaBOK
Cpennee 110
CranpmapTtHas ommoOKa 9,746794
Menuana 112,5
Mona
CraHapTHOE OTKIIOHEHUE 23,87467
Jlucrniepcust BBIOOPKU 570
DKcrece -1,57202
ACUMMETPUYHOCTD -0,16534
WuTeprain (pazmax) 60
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MuHnmMyMm 80
MakcuMym 140
Cymma 660
Cuer (n) 6

AHaJOTMYHO MPUMEPY UCHOJb3yeTe cpelicTBO Onucare/bHasi CTATUCTUKA ISl CBOUX JTAHHBIX.
Jlabopamopnas paboma Nel.3. Ilapamempot HOpmanbHoz2o pacnpeoenenus

IIPUMEP

Jns 3amaun u3 JIP Nel.2. moctpouts GyHKIHIO pacnpeaeiacHus F(X) U mIoTHOCTh pacrpeeneHus
f(X), ucxos U3 MPEAMOIOKESHUS O HOPMATILHOM PaCIpeICIICHUH CITyYaiiHOW BETUYNHBI.
Buinonnenue

IMoctpoum dyukiuu aast orpeska M[x]-3o[x] < x < M[x]-3o[x], Tak kak ciay4aiiHas BeIWYMHA
HaxOJUTCS B ’TOM MHTEpBaie ¢ TOUYHOCTHIO 710 0,3%. st aToro B auanazone A10:T10 paccuntaem
3HAYCHUS X'

Al10: x

B10: =$B$4-3*$B$6

C10: =B10+$B$6/3

3arem HEOOX0IMMO CKonMpoBaTh popmyny u3 siueiiku C10 B quamazon D10:T10.

All:F(x)

A12:f(x)

B11: =HOPMPACII(B10;$B%4;$B$6;ICTHA)

B12: =HOPMPACII(B10;$B%4;$B$6;JI0XXb)

3areM HE00X0UMO cKonupoBaTh hopMyibl u3 siueek B11:B12 B nuanazon C11:T12.

3aK0H pacmpeleicHusT MOXHO TMPEACTaBUTh B 00Jiee HAMISIIHON (OopMe, UCTONB3YS AWarpamMMmy
Tun Hecrannaprhas I'padpuxn (2 ocu), Ucxoaunie nanubie A10:T10 pacmosokeHbl B CTPOKax.
[Tonmyyennas auarpamma npeacraBieHa Ha puc.l.2.

[To rpaduky 6e3 Tpyga MOKHO ONpEAENUTh, HANpUMEp, UYTO CllydyailHas BEIUYMHA «O0BEM
pacroyiaraéMoro ChIpbs» MOXET MPUHUMATh 3HaueHus1, MeHbine 102 ¢ BepostHOCThIO 40%); Wiu,
BEPOATHOCTH TOTO, UTO 3HAUCHHUE CIIydaiHOM BennuuHbl Oyaet 6omnpire 150 paBao 3%.

i.2 0,018
/’\.\ 1 0,016

1 -
,y* -+ 0,014

0,012

0,8 / /
- 0,01
F 0,6 ’/ f

—5—F(x)
oo LLLLLA AL EIN LT o Lt
’ , ’
0.2 / /-/ \\ + 0,004
+ 0,002
o-#:l;:l"'/./ \’\0\. 0

38 54 70 86 102 118 134 150 166 182

Puc. 1.2

AnanornyHo mpumepy nocrpoite mioTHocts f(X) m ¢ynkuumio pacnpenenenus F(X) ams cBomx
JTAHHBIX.

Buumanme: HoMepa Y€K JOJDKHBI COOTBETCTBOBATh PACIIONOKEHHUIO JaHHBIX 110 OTHOCHUTEILHBIM
JTOXOJTHOCTSIM.
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Jlabopamopuasa padoma Ne2. Inemenmot KOppenaAyuoOHHO20 AHAIU3A

IIpumep BbImosHenusi 3amanus 2. IlpenmosokuM, 4YTO 3aCTPOMIIMK OILIEHUBAET CTOMMOCTD
rpymnIbsl HeOOIBIIUX O(QUCHBIX 3aHUM B TPAJAWLIMOHHOM JIEIIOBOM paiioHe. 3acTpOHIIMK MOXKET
UCIIOJIb30BaTh KOPPENSLMOHHBIA aHaldu3 [UIsl YCTAaHOBJIEHHUS CBSI3M MEXIY BbIOpaHHBIMU

MIePEMEHHBIMH.

Ilepemennas CMEbICT IEpEMSHHOM

y OrieHOYHAas 1ICHA 37aHus 1101 0puC, ThIC. $;
x1 OO6m1as rutonaab B KBaJIpaTHBIX METpax;
X2 KonuyectBo o¢ucos;

x3 KomnuuyecTBo BX0OI0B;

x4 Bpewms skcriyaTanuy 3JaHus B TOJIAX.

B sroM mpumepe mpenamnonaraercs, 4TO CYIIECTBYET JHMHEHHAs 3aBHCHUMOCTh MEXIY KaKIOu
He3aBHCUMOM nepeMeHHoH (x1, X2, x3 u x4) u 3aBUCUMOM NepeMEHHOH (y), TO €CTh LIEHOM 31aHUs
oA opuc B TaHHOM paiioHe. 3acTpoMIIUK Hayrana BeiOwpaer 11 3manuii u3 umeromuxcsa 1500 u
MOJIy4aeT CIIEIYIOUIUE JaHHBIC.

x1 x2 x3 x4 y

2310 |2 2 20 142
2333 |2 2 12 144
2356 |3 15 |33 151
2379 |3 2 43 150
2402 |2 3 53 139
2425 |4 2 23 169
2448 |2 15 1[99 126
2471 |2 2 34 142
2494 |3 3 23 163
2517 |4 4 55 169
2540 |2 3 22 149

"Ilon-6xo0a" (1/2) osnauaem 6x00 MoIbKO 015 OOCMABKU KOPPECNOHOEHYUU.

Heo0XoauMo yCTaHOBHUTH CTENEHb TECHOTBHI CBSI3M MEXKIY OOBSCHSIOIMIMMH TEPEMEHHBIMH W

00BSICHAEMBIMHU.

BoinoJsinenue

Jns BelUMCIeHUS KO3(duimeHTa KOppensiuuu MeXAy JByMs HaOOpaMu JaHHBIX Ha JIUCTE

ucnoinbiyercs craructuueckas pynkuuss KOPPEJI unu meron Koppeasinus u3 Ilakera ananusa.

3anoaHuM JaHHBIMA guana3zon Al:E12.

1. /Insg HaxoXIeHus MapHOM perpeccuu (HampuMmep, MEXAY IJIOLAAbI0 U LIEHOH) HCIOIb3yeM
¢ynkuuto KOPPEJI(), yka3aB B okHe auanora auanazonsl A2:Al12 u E2:E12. Ilomyuennoe
3HaueHue 0,32 CBUIETENBCTBYET O HAJIWYMM CIa0OM JMHEWHON CBA3M MEXIYy BBIOPAHHBIMHU
NepPEMEHHBIMH.

2. YroObl HaliTH KOAPPHUIIMEHTH KOPPEISAIIHA MEX/ Ty BCEMH ITapaMy NMEPEMEHHBIX BOCIIOIB3YEMCS
cpeactsoMm Koppeasinusa u3 Anannza JaHHbIX. B okHe auanora HeoOXoauMMO yKa3aTh BXOJHOM
WHTEpBAJI, HAIMYHE METOK (MOJIMHCEe K JaHHBIM) B TIEPBOW CTPOKE, Ha3BaHHWE JIMCTA, Ha
KOTOPOM OyJIyT 0TOOpaskeHbl Pe3yJIbTaThl aHAIH3A.

x1 x2 x3 x4 y
x1 1
x2 0,22 1
X3 0,62 0,31 1
x4 0,22 -0,05 -0,05 1
y 0,32 0,88 0,51 -0,45 1

Puc. 2.1. Oxno quanora «Koppesasiuus».
[Tocne BbIMOTHEHUS aHalM3a U3 OTYETa MOXHO YBUJAETh, YTO B HaMOOJIbIIEH CTENEHHU lLieHa JoMa
oIpeJieNIAeTcsl KOIM4ecTBOM o(pucoB B HeM (Koadduuuent xoppemsanuu 0,88). OTpunarenbHo Ha

26



IIEHE CKa3bIBACTCS BO3PACT AOMa, — YeM OH OOJIbIIe, TeM J0M JemieBie (KodPPUIMEHT KOPPEesIIun
-0,45). MoxHO Tak»e cJenaTh BBIBOJ O CYIIECTBYIOMIECH JTMHEHHOM 3aBUCUMOCTH TUIOIIAIH JOMa H
KOJIMYECTBA BXOJ0OB B HETo — K03 durreHT koppesiuu 0,62.

3AJIAHUE. Jlna BbimonHeHUs pabOThl MOTPeOYIOTCS BBIOOPKH, XapaKTEPHU3YIOIIHE TPYIIILY
ciydaitapix BeauuuH: neHsl oTkpeiTust (OPEN), tienst 3akpoitus (CLOSE) u 06bem Topros (VOL).
Cunauana, npumensiss MacTep Auarpamm, cieayeT HOCTPOUTh TOYEUHBIE KOPPEISIMOHHBIE MO
mst map OPEN (1-s1 monoBuna gannbix) ¥ CLOSE (1-1 monoBuna gannbix), OPEN (Bce manubie) *
CLOSE (Bce nannbie), CLOSE (1-s monmouna aanubix) * VOL (1-1 nonoBuna nanubix), CLOSE
(Bce mannbie) * VOL (Bce naHHBIC).

3arem, ucnonb3ys cratuctuueckyro ¢yaknuo KOPPEJL, nago HaiiTh mapHble KO3(pQOHUIMEHTH
KOPPEJISIUY JUIs BCeX Map, yKa3aHHBIX BBILIE.

[Mpumensss AHAJIN3 JTAHHBIX/Koppeasinusi, HOCTPOUTb KOPPEIALIUOHHBIEC TaOIHIIBI ISl TPOEK
OPEN (1-s momoBuna manubix) * CLOSE (1-s monoBuna manueix) * VOL (1-s mooBrHA TaHHBIX)
u OPEN (Bce nannsie) * CLOSE (Bce nanusie) * VOL (Bce maHHbIC).

Wcnone3ys cratuctuueckyro ¢yskuuio JUHEWH, Haiity napaMeTpsl NPSAMBIX 110 METOJY
HauMeHbIHMX KBaapatoB s nap 3Hadenuit OPEN, CLOSE u CLOSE, VOL.

Jlabopamopuaa paooma Ne3. Ilapnasa nuneitnaa pecpeccus. Henuneinnaa napuas pezpeccus
Jlabopamopuasn padooma Ne3 1. Ilapnasn JIUHeuHan pezpeccus.
[Ipumensist AHAJIN3 JAHHBIX/perpeccusi, noctpouTh 6 Mojieseil mapHoil IMHEHHON perpeccuu
JUIS Tap:

1. OPEN * CLOSE (uepe3 1 gac)

2. OPEN (1-s1 momoBuna nauubix) * CLOSE (uepe3 1 wac) (1-s1 mojoBHHA JaHHBIX )

3. OPEN * CLOSE (uepe3 9 1acoB)

4. OPEN (1-s monoBuna nauubix) * CLOSE (4epe3 9 yacoB) (1-s1 moJ0BHUHA JaHHBIX)

5. OPEN * CLOSE (uepe3 45 gyacoB)

6. OPEN (1-1 momoBuna nanubix) ¥ CLOSE (uepe3 45 gacoB) (1-s1 moj0BHHA JaHHBIX )
3ameuaHue: B KapTHUHKE Pecpeccus ycTaHOBUTH Ypogensv nHaodedxcnocmu B 99% 1 OTMETUTH TOJIBKO
BbIBOJ [ pagura noobopa va Hogom pabouem nucme.

Bo Bcex Mozensx NpOBEpUTHh CTATUCTHUYECKYIO 3HAYMMOCTH TapamMeTpPOB MOJCTH TPU YPOBHSIX
3HaYMMOCTH 1% 1 5%. CpaBHUTH KaueCcTBO MOJIesIel, OOBACHUTD pPa3Inyue.
Coneprxanue oTyeTa:

1. DxoHOMHYEcKas MOCTAaHOBKA 33Jauu.

2. MaremMaTHuecKas IIOCTaHOBKA 3a/1a4H.

3. AITOpuUTM perieHus 3a/1a4y.

4. Pe3ynbTaThl pelICHUs 3a0a9u

5. DKOHOMMYECKasi MHTEPIIPETAIHs TOJIyYeHHBIX PE3YJIbTaTOB

Jlabopamopnas paboma Ne3.2. Henuneiinas napnas pezpeccus.
1. Tloctpouth 2 Monenu mapHOl HETMHEMHOMN perpeccuu, B3sB B 1-ii MoJenu B KayecTBe
HE3aBHCUMOU TepeMeHHOM 1eHbl OTKphITHS (cTonber; OPEN) u 3aBucuMoi mepeMeHHoi
— 1ieHsl 3akpbITHS depe3 1 gac (cronbery CLOSE); Bo 2-if Monmenw pacCMOTpeTh mapy
OPEN — CLOSE uepe3 45 yacoB. CuntaeM, 4TO 3aBUCUMOCTh cTerneHHas (cMm. [Ipumep
HIKE).
2. TIpoBepUTh CTATHCTUYECKYIO 3HAUUMOCTH KOI(DPHUIIMEHTOB PETpecCUu.
3. CpaBHHTH Ka4ecTBO ITOCTPOCHHBIX MOJICICH M COOTBETCTBYIOIIUX MOJEICH TapHON
JTUHEHHON perpeccuu, MOCTPOSHHBIX 0 TEM K€ IEPEMEHHBIM
ITPUMEP
Ha mpakTuke 9acto BCTpedaeTcs CHUTYyalusi, KOT/Ia alpUOPHO HM3BECTCH HEIMHEWHBIN XapakTep
3aBHCHMOCTH MEKIY OOBSICHIEMBIMHA M OOBACHSIOMINMHU TIEpeMEHHBIME. B 3ToM ciydae yrkiius f
B ypaBHenuu Y=f(a,X) HenuHeitHa (¢ — BekTOp mapaMeTpoB (YHKIMH, KOTOpPbIE HaM HYKHO
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ouleHNuTh). Hanpumep, BUI 3aBUCUMOCTH MEXY LIEHOW M KOJIMYECTBOM TOBapa B TOW K€ MOJEIU
CIpoca ¥ IPEIJIOKEHHUS: OHAa HE BCErJa IpenaroaracTcs JIMHEHHOW, KaKk B HalleM IpUMEpe.
Henunetinylo @ynxyuio moducno npeobpazoéamsv 6 nunelinyio (HapUMep, JIOTapupMUPOBAHUEM).
Ecnu HenuHelHas 3aBUCMMOCTb MOXKET ObITh 3allKcaHa B BUJIE CYMMbI (DYHKIUI OT HEU3BECTHBIX Xi
(mampumep, y = a + bx1 + cx1? + hxz), TO MOKHO TIOCTPOUTH HOBBIE PSIBI JaHHBIX (1711 HPUMEPA B
ckoOKax - pAd JaHHBIX X1°) M ONLEHUTh C HUMM JMHeiiHyro perpeccuo. HaumGomee
pacrpocTpaHeHHbIe BUABI (PYHKIUI W MpeoOpa3oBaHUN JaHHBIX, HEOOXOJUMBIE Ui TOCTPOCHUS
HY>KHOI'O HabOpa HOBBIX EPEMEHHBIX, OOBIUHO 3aJI05KEHBI B MPUKJIAIHbIE PETPECCUOHHBIE MAKETHI.
[TpoxpemoHcTpUpyeM mpeoOpa3zoBaHue HEIMHEHHON (YyHKUMU B JTUHEHHYIO Ha MpuUMepe (yHKIUU
Ko66a-/lyrnaca.

[TycTth TpeOyeTcst OLIEHUTH MapaMeTphl MPOU3BOACTBEHHON QyHKIMN Ko6ba-/lyriaca

Y=AX?Z"

Jlnst muHeapu3auy nposiorapugmupyem ooe gactu:

InY=InA+ a InX+ ZInZ.

[Tonyyennas Gpopmyia TUHEHHa OTHOCUTEIBHO JIorapuMoB BhIlTycka Y, kanutana X u Tpyaa Z, u
OHa MOXeET ObITh OIIEHEHAa KaK MHO>KECTBEHHasl IMHEHHas perpeccusi.

Jlabopamopnas paboma Ned. Muoscecmeennasa 1uHelHan pezpeccus.

1. Tloctpouth MOJAENH, MHOXECTBEHHOW JIMHEHHON pErpeccuu, B3sIB B KA4yeCTBE
HE3aBHUCHUMBIX NIEPEMEHHBIX IIEHBI OTKPBITUS U 00beM ToproB (cTonbielt OPEN u VOL) u
3aBUCHMOI TiepeMeHHO# — 1eHbl 3akpbiTus (crondery CLOSE). Cwm. [Ipumep Huke.
IIpoBepuTh CTaTUCTUYECKYIO 3HAUUMOCTh KO3()(PULIMEHTOB perpeccuu.

3. CpaBHHUTH Ka4ecTBO IOCTPOCHHOW MOJEIM M MOJENH IapHOH JHMHEHHOH perpeccud,
nocrpoenHoit mo nepemeHHsIM OPEN u CLOSE. MoxHO nu yAanuTh Kakyro-Iu0o
MEPEMEHHYI0 M3 MOJEIM MHOXKECTBEHHOW perpeccuu 0e3 3aMeTHOrO yXY/IICHUS
KayecTBa MoJenu ?

IIPUMEP

Vcnonb3ys MHOXKECTBEHHBIN PErpPEeCCUOHHBIN aHaAIN3, OLIEHUTD LIeHY O(UCHOTO 3/1aHUS B 33/1aHHOM

paiioHe Ha OCHOBE OIHMCAHHBIX MIEPEMEHHBIX (CM. J1ad. paod. 2).

Beinonnenue.

Jlns HAXOXJIGHWS ypaBHEHMs perpeccud ¢ momompio ¢yukmuu JIMHENMH() Heo6xommuMo

BBINOJIHUTH CJIEIYIOIUE 1Iary.

1. OsarnaBpre oOnacTe Oymymiero oTdera, BBens B kieTky Gl: Perpeccuonssiii anamms.
Beinenure nuanazon G2:K9. Pasmep nmana3oHa BbIOMpaercst cienyromuMm obOpasoM. Ywucio
CTPOK — OJIHA, €CIIM TpeOYyeTCs TONYYUTh TOJIBKO KOI((GUIIMEHTHI pPErpeccuu, TMsTh, €CIU
HE00XO0AUMO MOJYYUTh JONOJHUTEIbHYIO CTAaTUCTUKY. YHCIIO CTOIOLIOB COOTBETCTBYET YUCTY
MIEPEMEHHBIX.

2. Buibepute ¢ynxmmo JIMHEWMH() u3 pasgena cTaTMCTHYECKHME M 3alONHHMTE OKHO JMANOTa
coriacHo puc.4.1.

N

Puc. 4.1.
—TMHERH
M3E_3Hau_¥y = {142:144:151:150:1
WaB_sHau_x [42:012 ) = {2310;2;2;20:2333;
FOHCTaHTa IMCTMHA :s_] = MCTHA
CTat [WCTHHA ] = vcTiHa

= {-0,231514454105459;2
BIII3EF|:IEILIJ.EIET napaMeTpEl NMHHERHOro HDHEJ’IHH{EHHH noa MeTody HakMMeHeLWHy KE3APATOE,

M3B_3Ha4_y MHOMECTED 3HAYEHHA ¥, ANA KOTOPBLX Y#HE MZEECTHD COOTHOWEHHE ¥ =
mx + b,

@ | 3HaqeHHe: -0,231514454 OF I DITHEHS
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H3BecTHBIE 3HaAYeHHS Y - 3TO MHOXKECTBO 3HAUYCHUH Y, KOTOphIE yxke n3BectHol (E2:E12).
H3BecTHBIE 3HAYEHUS] X - 3TO MHOXECTBO 3HAYEHHHM X, KOTOpPBIE YK€ M3BECTHBI JUIS
cootHomeHus (A2:D12). MaccuB u3BeCTHBIE 3HAUEHUS X MOXET COAEP)KaTh OJTHO MM HECKOJIBKO
MHOXECTB IEPEMEHHBIX IPU YCIOBUU, YTO OHM MMEIOT OJMHAKOBYIO PAa3MEPHOCTh C MACCHBOM
W3BECTHBIE 3HAYEHUS Y.

Koner — 310 NOrHYeckoe 3HaUeHHEe, KOTOPOE YKa3bIBaeT, TpeOyeTcs Jik, YTOObI KOHCTaHTa Olo ObLIa
paBHa 0. Ecnu konct mmeer 3nauenne MCTUHA wnm omyiieHo, TO 0o BBIYHCISAETCS OOBIYHBIM
obpazom. Ecim xonct umeer 3nauenue JIOXKb, To oo momaraercs paBHbiM (0 M 3HAUYEHUS Ou
OA0UPAIOTCS TaK, YTOOBI BBIMOIHSIIOCH COOTHOIICHHE Y = aiX.

CraTucTMKa — OTO JIOTUYECKOE 3HA4YeHHE, KOTOpPOe YKas3bIlBaeT, TpeOyercs JU BEpHYTh
JOTIOJTHUTEIBHYIO CTaTUCTUKY 1o perpeccuu. Eciam cratucrtuka mmeer 3nauenue MCTUHA, To
dynkuus JIMHENH Bo3Bpalaer I0MOIHUTENbHYIO PErPECCHOHHYIO CTATUCTHKY. ECIH cTaTtucTuka
umeer 3Hauenne JIOXD wumm onymena, To ¢ymxims JIMHENH Bo3Bpamaer TONBKO
KO2(DPUITUEHTHI 4.

3. ®ynxkuus JIMHEMH() sensercs dopmymnoit Maccusa. II03TOMY TOCIIE 3aII0HEHHS OKHA NATIOTa
HeoOxoaumo komouHuaruei Shift-Ctrl-Enter 3aBepuiuTs 3amosHeHre BbIIEIEHHOTO Uana3oHa.
=JIMHENH(E2:E12;A2:D12;ICTUHA;UICTUHA)

BO3BpAILAET CIEAYIOIINE PE3YIIbTaThl.

-0,23181

2,7092

12,61839

0,025561

56,58702

0,013728

0,54907

0,413939

0,005618

12,66169

0,996544

1,004233

#H/T

#H/]T

#H/]T

432,4997

6

#H/T

#H/]T

#H/]T

1744,676

6,050904

#H/]1

#H/]1

#H/]1

Teneprs MokeT OBITH MOTYYEHO YpaBHEHUE MHOKECTBEHHON pPerpeccuu

Yy = a1X1 + ooX2 + o3X3 + ouXa + ao:

y =0,03x1 + 12,62x> + 2,71x3 — 0,02x4 + 56,59

[To 3TOMy ypaBHEHHIO 3aCTPOMIIUK MOXKET OMPEIETUTh OIEHOYHYIO CTOMMOCTD 3/1aHus 1o/ 0puUC B
TOM jK€ paiioHe, KoTopoe umMmeeT Iwiomanas 2500 KBagpaTHBIX METPOB, Tpu oduca, JBa BXOJa,
3IaHMIO 25 JIEeT, UCTIONb3Ysl CIIENYIOlee YpaBHEHHE:!

y =0,03*2500 + 12,62*3 + 2,71*2 - 0,02*25 + 56,59 = 175,37 TbIC.$.

Jlabopamopnaa pabéoma NeS. Bpemenmnvie psaov. Aemoxoppenayus ocmamkos. Memoo
CKOlb3AU4€20 CPeoHezo.

Jlabopamopnas pavoma Ne5. 1. Aeémoxoppenayua ocmamkos.

[TocTpouth MOJENb MApHON JTMHEWHOUN perpeccuu, B3siB B KaueCTBE 3aBUCUMON MepeMeHHOW Y —
neHsl 3akpeiTust (cronboenr CLOSE), a B kauecTBe HE3aBHCUMOW repeMeHHOW X — TOpPSIKOBBIC
HOMEpa. Y CTaHOBUTb, CYIIECTBYET JIM aBTOKOPPEIISILINSA OCTATKOB, C IIOMOIIbIO:

a) BU3YalbHOTO OTOOpaX€HWsl IaHHBIX, MOCTpouB 2 rpaduka. OauH rpaguk B KOOpAUHATAX
(TTOpsIIKOBBIN HOMED 1, OCTATOK ei). BTopoii rpaduk — B KooparHATaX (OCTATOK €i-1 , OCTATOK €j );

0) cratuctuku JapOuHa-YorcoHa (CM. TEKCT HUXKE)

AemoKoppenayus ocmamkog

Brm3koe K eMHAUIE 3HaYeHne Ko uIrenTa netepMuHayi R? elie He CBHIETENHCTBO BEICOKOTO
KauecTBa ypaBHEHMs perpeccuu. [loaToMy crenyrouuii sTanm NpPOBEPKH KauyecTBAa YpaBHEHUS
perpeccur - MpoOBEpPKa HEKOTOPBIX BAKHBIX CBOMCTB, BBHIMIOJHEHWE KOTOPBIX IMPEAIOJIaraioch mpu
OLICHUBAaHUU ypaBHEHUs perpeccuu. OJHUM U3 OCHOBHBIX MPEANOIaraéMblX CBOMCTB OTKIOHEHH
ei 3HAYCHUH Yj OT perpeccuoHHoi Gopmymnbl y=a+[x ABISIETCS UX CTATUCTUYECKAs HE3aBUCUMOCTD
Mexay coboil. Ilposepsemcs 0b6bIUHO UX HEKOPPENUPOBAHHOCMb (AGIAOUWAACA HEOOXO0OUMBIM, HO
HeO0OCMamoyHbIM — ampubymom He3a8UCUMOCMU), Npudem HeKOpperupoO8anHOCmb COCEOHUX
genuyur ei . COCeTHUMHU MOXHO CUMTATh COCEHUE BO BPEMEHU (B CIydyae BPEMEHHBIX PSA0B) WIH
10 BO3pACTaHUIO MEPEMEHHON X (B CiIy4yae MEPEKPECTHBIX BBHIOOPOK) 3HaueHUs ej. [IpakTudecku
UCIONB3YIOT cmamucmuky lapouna-Yomcona DW, paccuutbiBaemyro mo ¢hopmye:
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PACECOL

. s

[To Tabnuuam HaxonsTcs (MpU JAaHHOM YPOBHE 3HAUMMOCTH, YKCIIe HAOMIOACHUN U HE3aBUCUMBIX
IIEPEMEHHBIX) JIOBEPUTEIbHBIE MHTEPBAJIBI, B MPEJEIax KOTOPbIX HyJeBas I'MIoTe3a (OTCYTCTBHE
aBTOKOPPEJSIUN OCTATKOB €j ) NMPUHUMAETCs,, OTBEPraercs WJIM HEe MOXET ObITh IpUHATA WIN
orBepruyra. BaxkHo, uro s cratuctuku [lapOuHa-YOTCOHA CYIIECTBYIOT JBa KPHUTHUYECKHX
3HAYCHUsS, MEHbINME JABYX: HWxkHee d), Kak TrpaHMOa Uil [PU3HAHUS IOJOXKUTEIBHOM
aBTOKOPPEJISIIIMHA OCTATKOB M BepxHee dy Kak rpaHuIa MpU3HAHUs €€ OTCYTCTBUS. J[iis mpoBepku
TUIIOTE3bl 00 OTPHULIATEILHOM aBTOKOPPENIALUN OCTaTKOB 3TH KPUTUYECKHE 3HAUEHUS OTPAXKAIOTCS
CUMMETPUYHO OTHOCHUTEINIbHO yKcia 2 (puc.6.4.).

DW =

I | | | | | | .
0 di du 2 4-d, 4-d, 4 DW

Py
Ilpumep 6.2.

[lycth onieHeHa napHas JMHelHas perpeccus no 15 nadmonenusm, 1 DW= 1,1. 3aganum ypoBeHb
3HauuMOCTH 5% 1 Haiimem mo tabaunam dy = 0,95; dy = 1,23. HyneBas rumote3a Obuia Obl IPUHSATA
npu dy = 1,23 < DW < 2,77 = 4-dy u otBepruyra npu DW < 0,95 = di, umu DW> 3,05 = 4 -d;.
[Tockonbky B manHOM ciydae DW nesxut mexay duy u di, HysjeBas rumore3a He MOXET ObITh HH
IIPUHATA, HU OTBEPrHyTa. ECIM anbTepHAaTUBHOM TMIIOTE30M SIBISETCS THIIOTE3A O MOJIOKUTEIbHON
ABTOKOPPEISILMU OCTATKOB (OTpHUILIATEIbHAs M3 COJAEPIKATEIbHBIX COOOpaXKeHUIl O0TOpachIBaeTcs),
To kpuTHueckue 3HaueHus dy = 1,23 u di = 0,95 cooTBeTCTBYIOT 2,5%-HOMY YPOBHIO 3HAYUMOCTH.
Koney npumepa

Kak B o0meM cimydae BBITTISAIAT MPUMEPHO KPUTHUECKHUE BeMW4uHbI craTucTku DW? B mepBom
MPUOIM>KEHUH MOYXKHO CKa3aTh, YTO MIPU IOCTATOUYHOM YHCIie HaOmoieHni (He Menbine 12-15), npu
1-3 oOwsacuHstonmx nepemeHHbIx DW nomkna OpiTh He MeHee 1 (1 He Gonbiie 3). B mpoTtuBHOM
cllydya€ MbI TPU3HAEM CYIIECTBOBAHUE ABTOKOPPEIAIMH OCTATKOB U TIOMBITAEMCS YIYUIIUTh
dbopmyny. Ecnu cratuctuka DW Haxonutcs mpubnusutensHo mexay 1,2-1,3 u 2,7-2,8, MbI MokeM
CUMTaTh, YTO CTATUCTUYECKU 3HAYMMash aBTOKOPPEIALMS  OCTaTKOB  OTCYTCTByeT. B
MIPOMEXYTOUHOM cllydyae JOCTATOYHO HAJAEKHBIM BBIBOJA cieNaH ObITh HE MOXeT. Ecnmu uumcio
HAOIOJICHUH pacTeT, TO KPUTUYECKHE 3HaueHHs cratuctuku Jlapouna-Yorcona di u dy
npuoOIKaroTCs K AByM: 17t 60-70 HaOMOACHUH ee HIDKHEee KpUTHYECKoe 3HaueHue di, cocTaBiseT
npumepHo 1,4-1,5. DTo BepHO AJii NPEKHEro OTHOCUTENBHO MaJlor0 4YHUCia OOBSICHSIOLINX
MEPEMEHHBIX; €CJIH 3TO YHCIIO PacTeT, TO Kputudeckoe 3HaueHne DW cTraHOBUTCSI MEHBbIIIE.

Wrak, o6obmast, eciu cmamucmuxa /Japouna-Yomcona cocmasnsem 1,5-2,0-2,5, mol xoms u He
Modicem Oblmb abCONIOMHO YEEPeHbl, YUMo OMKIOHEHUs OM JUHUU Pecpeccull 83aUMHO He3A8UCUMDYL,
HO 0ObIYHO YO0BT1eMEOPAEMCSL SIMUM 8 NPOBEPKE UX He3ABUCUMOCTIU.

B ciyuyae Hanmu4msi aBTOKOPPENSIIIAK OCTATKOB MOTY4YeHHAst popMysia perpeccu CYUTaeTcsi OOBIYHO
HEY/IOBIIETBOPUTENHHOW. B3rnsiHyB Ha Tpaduk TOBEACHHS OTKIOHEHUH ei, MOXXHO IOHMCKAaTh
IpYTyIo (HeTUHEHY0) GopMyny, BKIIOYHUTh HEYUYTEHHBIC 0 3TOTO (PAKTOPBI, YTOUHUTH MEPUOT
MPOBEACHUS PACUYETOB WJIM Pa30UTh €ro Ha 4YacTd, JUOO MPUMEHHUTh K JAaHHBIM YMEHBIIAIOIICE
ABTOKOPPEISIIMI0O OCTAaTKOB MpeoOpa3oBaHue (HampUMep, aBTOKOPPENSAIMOHHOE MPpeoOpa3oBaHue
WJTU METOJT CKOJIB3SIIINX CPETHHX ).

Cratuctuka DW mo3BosisieT IpoBepUTh HEKOPPETHUPOBAHHOCTh OTKJIOHEHHUH OT JIMHUU PETPeCcCHH.
Hexkotopsie apyrue cBOWCTBa 3TUX OTKJIOHEHUH (HampuMep, MOCTOSHCTBO MX JHUCIIEPCHUU) MOTYT
OBITh TAaK)K€ MPOBEPEHBI C TIOMOIIBIO CHEIHATBHBIX CTATUCTUK. MBI HE Oy/IeM OCTaHABIMBATHCS Ha
ATOM MOJPOOHO, YIOMSHYB JIMIIb O CYIIECTBOBAHWU CaMOM MpoOyieMbl. PaccyxaeHust mpu 3ToM
MOTYT OBITh MOJAOOHBIMH TMPEKHUM: €CIM 3HAYCHUS TECTOBBIX CTATUCTHK "TUIOXHE", TO MOXHO
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MOTIBITATBCS.  YTOYHUTH (POPMYINy CBSI3U, HAOOp OOBACHAIOMUX IEPEMEHHBIX WIH MPOLEIYPY
OLICHUBAHUS.

Jlabopamopnasa pavoma Ne5.2. Memoo cKkov3augezo cpeonezo.
Jns Bpemennoro psiga Y (t), rae Y(t) - 3HaueHue 1eHbI B MOMEHT BpeMeHH (TIOPSIKOBBINA HOMeED) t,
MOCTPOUTH 3 KpUBBIE METOJOM CKOJB3SILEro CpeaHero (CM.TEKCT HHXKE), HCIOJIb3Ys
CepBuc—Ananu3 naHHbIX—CKoJNb3siIee CcpeaHee Cco 3HaYeHUsIMU uHTepBaioB 3, 21, 35.
CpaBHUTH MOJTYYEHHbIE KPHUBBIE.
Memoowl cenaxcuganus 6pemennozo paoa
[lon ™MeromaMu CriIaKMBaHUsT BPEMEHHOIO psfa I[OHUMAeTCs BBbIIEICHHE HecIy4yailHou
cocrapisitorieid. [Tpeamnosnoxum, 4To u3BecTeH OOIIMK BU HeciydaiiHOU coctaBisttomieit F(t) s
pama Y(t)=F(t,a)+ &(t). D10 MokeT OBITH mosuHOM, psaa Pypbe u T.4. Torma BO3HUKAeT 3agada
OLIEHKH I1apaMeTpoB o.. B Takoli MocTaHOBKE 3a/1a4M UCIOJIb3YIOTCS AHAIUTUYECKUE METOBI.
Ecnu Bux HecnywaitHO# cocraBisitoinedi HensBecteH F(t), TO MCHOIB3yHOTCS aJIrOPUTMUYECKUC
MeTobl. K TakuM MeToslaM OTHOCHTCSI METOJ| CKOJIB3SIIEr0 CPeaHero, Jiexkaluii B ocHOBe Oosee
CJIOKHBIX NPOLEAYP CIIIaKUBAHUS.
Memoo ckonv3aue2o cpeonezo
B ocHOBe METOJJOB MCKJIIOUEHUS CIyYaHBIX OTKJIOHEHUH JISKUT CIEeNyIoIas uiues: eciu pa3opoc
3HauyeHni paga Y(t) OKkoNO CBOEro CpemHEro 3HAYEHMS a XapaKTepU3yeTcs JHUCIepcHell G2, TO
pa3opoc cpennero u3 N wienoB BpemenHoro psiaa (Yit+...+YnN)/N okoo Toro e 3HaueHus: Oyaer
XapaKTepPU30BaThCS TOPA3J0 MEHbIIEH BEITMYMHON aucrepchd, a uMeHHO o2/N. YMeHbIueHue
JUCTIEPCUU U O3HAYAET CIUIAXKUBAHUE TPACKTOPHUU.
[Mpeamnonoxum, uto ommoOku £(t) HEKOPpPETUPOBaHbI 110 BpeMeHH, nHaue npuMmeHenne MHK nacrt
cMelleHHbIe oleHKH. [Iponenypa criaxxuBaHusi BDEMEHHOTO psifia COCTOUT B cienytomieM. [Iycts n
— YHCIIO YPOBHEH psAga, M - MPOU3BOJIBHOE YNCIIO, HE ITpeBocxoasAmiee N/3, o0braHO He Oonbiie 3, u
N=2m-+1. Toraa oneHK: BBIYUCISIOTCS CIECAYIOIUM 00pa3oMm:
R k=m k=m
F(t)= D> wY(t+k) >w, =1

k=-m , t= m+l, m+2, ..., n-m wu k=m — Beca, OlpeaesieMble
MMOJTMHOMHAJIBHBIM TTPUOJIMKEHUEM F (1)

Yot
HpHp:]_ : 2m+1.

IIPU 33JJaHHOM M U P — NopsIKe MojauHoma. B gactHOCTH,
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Ipunoowcenue 1
AHHOTALUSA

Juctumimaa «KOHOMETPUKay peanu3yercs Kadeapod MOISIUpOBAHHS B IKOHOMHUKE U
ynpasieHUH GakyabTeTa yrnpasieHus NHCTUTYTa SKOHOMUKH, YIIPABJICHHUS U TIpaBa.

lenp OUCHUIUIMHBL. IOATOTOBHUTH CICIUAINCTA, CIIOCOOHOIO HAa OCHOBE OIMCAHMS
SKOHOMHUYECKHX  IIPOIECCOB M  SIBJICHUH  CTPOUTHh  CTAHIAPTHBIE  TEOPETHYECKHUE U
9KOHOMETPUYECKHE MOJICIIH, aHAIM3UPOBATh U COJACPIKATEITHLHO WHTEPIPETHPOBATH IMOJYUYCHHBIC
pe3yIIbTaThI.

3a1aun TUCHMILINHbI:

e OBJIAZIETH OCHOBHBIMH MaTeMaTHKO-CTaTUCTHYECKUMHU METOAAMH MOCTPOEHUS

SKOHOMETPHUYECKUX MOJICTICH,

® HAay4UThCSA CTPOUTH DKOHOMETPHUYECKHE MOJETU Ha OCHOBE pPEAbHBIX CTATUCTHUYECKUX
JaHHBIX,
® Pa3BHUTH HABBIKK COJEPIKATEIILHO MHTEPIIPETUPOBATH MOCTPOCHHBIE MOJICIIH.

JucnumuimHa HarmpasieHa Ha (GOPMHUPOBAHKE CIICTYIONTINX KOMITCTECHITHI:

OIIK-2 CnocobeHn ocymiecTBiATh cOOp, 0OpabOTKYy M CTaTUCTUYECKHI aHaIu3 JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS TIOCTABICHHBIX SKOHOMHYECKUX 3a/1a4; MOHUMATh MPUHIIAITHI PAOOTHI
COBPEMECHHBIX HH(OPMAIMOHHBIX TEXHOJOTUH MW TPOrPaMMHBIX CpPEJICTB, B TOM YHCIIC
OTEUYECTBCHHOTO TIPOM3BOJICTBA, M HCIOJB30BaTh HMX IPHU PEIICHUH 3aaad MpodeccrnoHaIbHON
IEeITEIbHOCTU

B pe3ynbrare ocBO€HUS TUCHUIUIMHBI O0YUYaIOLIUIICS 10JIKEH
3namo
- OCHOBHBIC MATEMATHKO-CTATUCTHYECKHE METOJNBI IOCTPOCHUS IKOHOMETPUUYECKUX MOJICICH U
OLIEHKH KaveCcTBa MOJEIEH,
ymembv
- paboTarh C MPOTrPaMMHBIMU TMPOAYKTAMH, MO3BOJISIIOIIMMHA HPUMEHUTH SKOHOMETPUUYECKUE
METO/IbI K aHATTU3Y PEATbHBIX CTATUCTUYCCKHUX JTAHHBIX;
én1ademo
- HaBBIKAMU COJICPKATEITFHOW WHTEPIIPETAIIMH TOCTPOCHHBIX SKOHOMETPUICCKIX MOJICTICH.

OIIK-7 CnocobeH aHamu3UpoBaTh W pa3padaThiBaTh OPTraHU3AIMOHHO-TEXHHUYECKHE U
YKOHOMHYECKHE TPOIECCHl C MPUMEHCHHEM METOJOB CHUCTEMHOI'O aHalM3a M MaTEeMaTHYECKOTO
MOJICTTUPOBAHUSI.

Buams

- OCHOBBI YKOHOMHYECKHX MPOIECCOB, CUCTEMHOTO aHAJIN3a, MaTEMaTHUYECKOTO MOJICITUPOBAHHUS;
METOJIbl MAaTEeMATHYECKOTO MOJICITUPOBAHUS W ONTUMU3AINN MMPUMEHHUTEIHFHO K MPOCKTHPOBAHUIO
MH(OPMALIMOHHBIX CHCTEM W YIPABIEHUS UM; HBOJIOIMIO CUCTEMHBIX MPEACTABICHHUI, OCHOBHBIE
TTOJIOKCHUSI TEOPUU CHCTEM; OCHOBHEBIC TIOHSATHS U ONPEICICHIS CHCTEMHOTO aHAIN3a; COJIepIKaHne
Y CYITHOCTh MAaTEMATHUYECKUX METO0OB MOJICITUPOBAHUS U ONITUMHU3AIINH;

Ymemo

- TMPUMEHITh METOJbI CHCTEMHOIO aHaJIM3a, MAaTEeMAaTHYECKOTO MOJCIHUPOBAHUS I aHAIM3a U
pa3paboTKK OpPTaHU3AIMOHHO-TEXHUYECKUX U SKOHOMHYECKHX MPOIIECCOB; C TO3UINI CUCTEMHOTO
aHaJIM3a MPUMEHATh METOIBl MAaTEMATHYECKOTO MOJICITMPOBAHKS H ONTHMH3AIUH IIPUMEHUTEIEHO K
MPOEKTUPOBAHUIO HMH(DOPMAIIMOHHBIX CHUCTEM H yIOPAaBICHHS HWMH; TPUMEHSATH METObI
MOJICTUPOBAHUS TPU TNPUHATHU PEIICHUH JUIS TOBBINICHUS A()(YEKTHBHOCTH  MPOIETyp
ONTHUMM3AIINH,;

Brnaoemw

HaBBIKAaMU aHAJIM3a W pa3pabOTKU OPraHU3AIMOHHO-TEXHUYECKMX U HYKOHOMUYECKUX MPOIIECCOB C
MPUMEHCHHEM METOJI0OB CHCTEMHOTO aHaJli3a M MaTeMAaTHYECKOTO MOJICITHPOBAHUS; METOJIaMU
MaTEMaTHYeCKOr0 MOJICTUPOBAHUS U ONTUMHU3AIMU TPUMEHHTETFHO K MPOCKTUPOBAHUIO
WH()OPMAIMOHHBIX CHCTEM U YIPABICHHWS HMMH; HaBBIKAMH MOJICIIMPOBAHUS TPU TPHHITHN
pelieHuit A1 oBBIIIeHUS 3()PEKTUBHOCTH MPOIEAYP ONTUMHU3AIUH.

32



[To mucrumuIMHE TPEeIyCMOTPEHA TPOMEKYTOUHAs aTTecTalus B (hopme dK3aMeHa.
OO6m1ast TpyI0eMKOCTh OCBOCHHUSI TUCIUTUIMHBI COCTABIIAET 3 3a4€THBIC CTUHHUIIBI.
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