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[Tpunoxxenue 1. AHHOTAIMS TACIUTLIAHBI



1. IlosicHuTeNbHAA 3alIHCKA

1.1.

eapb u 320294 AUCHUILIMHBI

HGJIB Kypca — nmoATOTOBUTH CICHHUAIINCTA, CIIOCOOHOTO Ha OCHOBE OIMCAHUS

9KOHOMHYCCKUX ITPOLECCOB U SIBIICHUI CTPOUTH CTAHAAPTHBIC TCOPCTUYCCKUC U

SKOHOMECTPHUYECKHUEC MOACIIN, aHAJIIM3UPOBATH U COACPIKATCIIBHO HHTEPIIPETUPOBATH ITIOJTYYCHHBIC

pE3yNbTaTHI.

3agauu Kypca:

¢ OBJIAACTh OCHOBHBIMU MAaTECMATUKO-CTATUCTUUICCKUMHU METOJaMU ITOCTPOCHHUA

3KOHOMETPUYECKUX MOJIETIEH,

® HAYUYUTBHCS CTPOUTH DKOHOMCTPUUCCKUEC MOACIIN Ha OCHOBE PCAJIBHBIX CTATUCTUYCCKUX

JTAaHHBIX,

® PA3BUTb HABBIKK COACPIKATCIIbHO HHTCPIIPETUPOBATL ITIOCTPOCHHBLIC MOACIIN.

1.2 . llepevyeHb MJIAHUPYEMbIX Pe3yJbTATOB 00yUeHHS MO TUCIHUILINHE, COOTHECEHHBIX C
HHANKATOPAMHM JOCTHKEHUsI KOMIEeTeHIH i

Komnerenuus NuaukaTopsl koMnerenuuii | Pesyabrarel 00yyenus

(xon 1 | (KOl 1 HANMEHOBAHHUE)
HAaUMEHOBAHUE)
OIlK-2 Croco6en | OINK-2.1 OcymecTBiIsIeT | 3Hamb OCHOBHBIE MaTEMaTHKO-
OCYIIECTBIATH COOp, aHamu3 u | cOop, aHanu3 U | CTATUCTUYECKHUE METO/TBI
WCIIOJIb30BAHNE JAHHBIX | UCTIOJIh30BAaHUE TAHHBIX | TIOCTPOSHUSI JKOHOMETPHUYCCKHX
XO3SIICTBEHHOT'O, HAJIOTOBOTO | XO34WCTBEHHOTO, HAJIOTOBOTO | MOJEJe M OIICHKHM KadyecTBa
n OI0I’KETHOTO YYETOB, | U OO KETHOTO YYETOB, | MOJIETIEH.;
y4eTHOM JIOKYMEHTAIUH, | YYETHON JTOKYMEHTAIUH, | ymems paboTatb c
Oyxranrepckoii((puHaHCcoBOIl), | OyxranTepckoi((prHaHCOBOM), | MPOrpaMMHBIMU IPOJYKTaMH,
HAJIOTOBOM U CTaTHCTUYECKOW | HAIOTOBOM M CTATUCTHYECKOH | MO3BOJISIOIIUMU MPUMEHUTH
OTYETHOCTH B TICNIAX OIEHKH | OTYCTHOCTH SKOHOMETPHUYECKHE METOABl K
3G HEKTUBHOCTH u | OIIK-2.2 OueHuBaer | aHaJIu3y peabHBIX
MIPOTHO3HPOBAHUS 3¢ (HEeKTHBHOCTH U | CTATHCTUYECKUX JIAHHBIX;
(b1HAHCOBO-XO03SIIICTBEHHOI MPOTHO3UPYET  (PUHAHCOBO- | 81adens HaBBIKAMU
JEeSATEIbHOCTH XO3STUCTBECHHYIO COJIEPKATEIPHON WHTEPIIPETAINH
XO3SIMCTBYIOIIETO CyOBEKTa, a | AeATeIbHOCTh MMOCTPOCHHBIX SKOHOMETPHUYECKHE
TaKKe BBISIBJICHHSI, | XO3SHUCTBYIOIIET0 CyOBEKTa, a | MOJIEIICH
eIy IpexKACHUS, TaKKe BBISIBIISIET,
JIOKQJTA3aIAH U | IpeIynpexaacT, JOKATNYET U

HCfITpﬁJ'IPB&I.IPIPI BHYTPCHHUX
M BHCIIHUX YI'PO3 U PUCKOB

HEUTPAIU3yEeT BHYTPEHHUE H
BHELIHHUE YIPO3bl U PUCKHU

OIIK-6 CnocoOeH
UCIOJIB30BaTh COBPEMEHHBIE
UH(POPMAIIMOHHBIC
TCXHOJOTUHU H HpOFpaMMHBIe
cpesicTBa

OIIK-6.1 Beibupaer naubosee
s¢dexkTuBHbBIE
nH(pOpMalOHHbIE
TEXHOJIOTHH W TIPOTPaMMHBIE
CpeAcTBa Uil peIIeHUs

31Hamb OCHOBHBIE MaTEMAaTHKO-
CTaTUCTUYCCKUC METOAbI
MOCTPOEHUSI HKOHOMETPUUECKHUX
MOJEIIEN W OIEHKH KadecTBa
MOJIENeH. ;




pu peLeHnn
po¢eCCHOHABHBIX 33]1a4

npodeccroHaNbHBIX 33129
OIIK-:6.2. Ucnons3yer
COBPEMEHHBIE
WH(POPMAIMOHHBIC
TCXHOJIOTMM W IIPOrpaMMHBIC
cpeactBa  JUIs  pEIICHUs
npogeCCHOHATBHBIX 3a1a4

ymemb pabortath c
MIPOrPAMMHBIMH MPOYKTaMH,
[MO3BOJISIOIIMMU PUMEHHUTD
SKOHOMETPHUYECKHE METOABl K
aHAIIN3Y peabHbBIX
CTAaTUCTHYECKHUX JTaHHBIX;

enademn HaBBIKAMH

coJiepKaTeIbHOW MHTEPIpETAIIuN
MMOCTPOEHHBIX YKOHOMETPUUYECKUE
MoJeei

OIIK-7 Cnocoben monumats | OIIK-7.1 IlonuMmaeT | 3rams OCHOBHBIE MaTE€MaTHKO-
TIPUHITATIBI paboTHI | MPUHITUTIIBI paboThI | CTATUCTUYCCKUE METOIbI
COBPEMEHHBIX COBPEMEHHBIX MOCTPOCHUSI HKOHOMETPUUECKHUX
MH(pOPMaIMOHHBIX MH(POPMaITMOHHBIX MOJEJIEl M OIIEHKM KayecTBa
TEXHOJIOTHH U TEXHOIOT I MOJICIIEH. ;
UCIIOJIb30BAaTh ux g | OIIK 7.2 Hcnonwsyer | ymemo paboTtath c
perieHus 3a/1a4 | MPUHIIMITBI COBPEMEHHBIX | MPOTPAMMHBIMU MIPOTyKTaMH,
npodeCCHOHAITBHON HH(pOPMaITMOHHBIX ITO3BOJISIOIIMMHU MIPUMEHUTH
JIeITECILHOCTHU TEXHOJIOTHMM /I peIICHUsS | SKOHOMETPUYECKHE METOJbl K
3a1a4 npodeccuoHanbHON | aHATU3y peanbHBIX
JIeITeIbHOCTHU CTaTUCTHYCCKUX JAaHHBIX;
énaoemo HaBBIKAMHU
COJIepKATEIIBHOW MHTEPIIpETalun
MOCTPOEHHBIX SKOHOMETPHUYECKHE
MoOJeIeH
1.3. MecTo AMCUMILIMHBI B CTPYKTYP€E OCHOBHOI 00pa30BaTe/IbHOMH MPOrpaMMbl

B pE3YyJIbTaTeC OCBOCHHUA OUCHUIIINHBI «3KOHOMeTpI/II(a» (bOpMI/IPYIOTCH 3HAaHUA, YMCHHUA U
BJIaJICHHA, HCO6XOI[I/IMI>IC AJid U3YYCHUSA OWCHUILINH «DKOHOMHKO-MaTEeMaTHUYSCKIE MOACIIN,
«DKOHOMHUKO-MAaTeMaTHICCKHUE MCTOABI», «MeTonpl ONTHUMAIBHBIX peI.HeHPIﬁ», N COBMCCTHO C

JAUCHUIIIIMHAMU

“MaremaTnka”,

<<T60pI/I$I BCPOATHOCTU M MaTEMaTH4YCCKad CTAaTUCTHKA» U

“Undopmatika” MpeACTaBIsSeT IENOCTHYIO CHCTEMY 3HaHMH B 00JacTH MaTeMaTH4YeCKUX H
CTaTUCTUYECKUX METOJIOB M HH(OPMAIMOHHBIX TEXHOJOTUH, HEOOXOIUMYI0 COBPEMEHHOMY
CMELUAINCTY B 00JIACTH SKOHOMHUKH.

2. CTpyKTypa AMCHMIIIHHBI

OOwast TpyA0EMKOCTh IUCLUILIUHBI cOCTaBNseT 3 3.e., 108 akaaeMHuecKHX 4acoB.

CTpyKTypa TUCHUIIMHBI AJsl 04HOH (pOPMBbI 00yUeHUsI

O0bveM nuCHMIUIMHBL B (OpMe KOHTAaKTHOW paboThl OOYyYarOUMXCS € IelarorndecKuMu
paboTHUKaMU U (WJIK) JHUIIaMHU, TIPUBJIEKAEMBIMH K peajiu3aliyd 00pa3oBaTEbHON IMPOrpaMMbl Ha
UHBIX YCIOBHSIX, IPH MTPOBEACHUH YUEOHBIX 3aHATHI:

Cemectp | Tun yueOHBIX 3aHATHIA KommuecTBo
4acoB
5 Jlexkun 18
5 CeMuHapsl 24
Bcero: 42

O0beM AUCIUILTUHBL B (hOpME CaMOCTOSTENbHON pabOTHI O0YUYAIOIINXCS COCTABIISET
48 akaJeMHYECKUX YacoB, KOHTPOJIb (9k3aMeH) 18 vac.




3. Conep:kanue TUCHUTITHHBI

Tema 1. OnpenesieHne IKOHOMETPUKH

IIpeamer sxoHOMeTpuKH. KpaTkas ncTopys BOSHUKHOBEHUS U PA3BUTHS SKOHOMETPUUYECKUX
uccienoBanuii. CBsi3b SKOHOMETPHUKHU C IPYTUMHU O0JIACTAMU 3HAHUN. DKOHOMETpHUUECKas MOJIEb
KaK TJIaBHBIA MHCTPYMEHT 3KOHOMETPUUYECKHMX HMCCIIEIOBAaHUN. 3a]adyu, peliaeMbie Ha €€ OCHOBE.
Oranbl AKOHOMETPUYECKOTO MOJENUpPOBaHMs. THNBl JaHHBIX M BHUIBl TEPEMEHHBIX B
9KOHOMCTPUYCCKUX UCCIICAOBAHUAX.

Tema 2. Ilapuas perpeccust

Crnemudukanus Monenu. JluHeilHas perpeccusi M KOppEIsIUsl: CMBICI M OICHKA
napamMeTpoB. MeToa HauMeHbIIUX KBajipaTtoB. CBOMCTBA OLIEHOK MapaMeTpoB. YcioBusa ['aycca —
MapkoBa. Teopema I'aycca — MapkoBa. IIpoBepka rumore3 0 CTaTUCTUYECKOW 3HAYUMOCTH
rapamMeTpoB Mojenu. VHTepBaJlibHBbIE OLIEHKHM MapaMeTpoB Mojenu. MHTepBabl mporsHosa 1o
JUHENHOMY ypaBHEHMIO perpeccud. OLeHka KauecTBa Mojenu. HenuHeliHble perpeccuu:
MOJIMHOMHAJIbHBIE, CTENEHHbIC, IOKa3aTelibHble. MEeTOolbl CBEACHHS HEJIMHEWHBIX MOJelel K
JINHEHBIM.

Tema 3. MHOkKecTBEeHHas1 perpeccus

Cremuduxanus mMonenu. OT6op (GakTOpoB IpU MOCTPOCHUH MHOKECTBEHHOH perpeccuu.
Breibop ¢opmbl  ypaBHeHusi perpeccud. OlieHKa TapaMeTpoB ypaBHEHHS MHOMKECTBEHHOU
perpeccur. MHOXeCTBeHHble Koppensauuu. YactHele koppensuuu. KadectBo  Mozenw.
MynbTHKOIITHHEAPHOCTh. DUKTUBHBIE TIEpEMEHHBIE. ABTOKOPPEISIIHS, €€ O0OHapyKeHne. MeTo bl
YCTpaHEHUs] aBTOKOppEJsLUU. [ eTepocKeacTUYHOCTh U T'OMOCKEAACTUUHOCTh. OOHapyXeHue u
MOCJIEACTBUS reTepocKeqacTUYHOCTU. OOO0OIIEHHBIM METO/I HAUMEHBIINX KBAJPATOB.

Tema 4. CucTeMbl IKOHOMETPHUYECKUX YPABHEHUI

OO1ee MoHATHE O cHUCTEMax ypaBHEHUH, HCIONIb3yeMbIX B 3KOHOMeTpuKke. CocTaBsomne
cucteM ypaBHeHuMi. MHcTpyMmeHTalbHBIE TepeMeHHble. CTpyKTypHas W mpuBeacHHas Qopma
monenu. [Ipobnema uaentudukamuu. OLEHUBAHUE MMAapaMETPOB CTPYKTYPHOM MoOAETH. AHaIHU3
METOJIOB OLICHUBaHUS. [[puMeHeHue crucTeM 3KOHOMETPUUECKUX ypaBHeHMil. [lyTeBol ananus.

Tema 5. JlunaMmuyeckue Moaen

BpeMeHHbIE psiibl: OCHOBHBIE 3JI€MEHThl. MOJenpoBaHue TEHJIEHIIMH BPEMEHHOIO psja.
MOI[GJ'II/IpOBaHI/Ie CCE30HHBIX U NUKINYECCKUX KoJieOaHuii. MGTOJII)I HUCKIOYCHUS TCHACHIINU. Jlaru B
SKOHOMHYECKUX Mojemsix. OO0IIas XapakTepucTuKa MOJIeNiel ¢ pacipeIeIeHHbIM JIarOM U Mojienei
aBroperpeccun. MHTepnperanus mapaMeTpoB MOJENEH € pacnpenesieHHbIM Jjarom. H3ydenue
CTPYKTYpHI Jlara u BEIOOP MOJETH ¢ pacipeneneHHbIM aroM. Meroa Koiika. OnieHka mapameTpoB
Mozelel apToperpeccui. HoBble HanpaBiIeHNs B aHAIM3€ MHOIOMEPHBIX BPEMEHHBIX PsJIOB.

4. O6pa3oBaTe/ibHbIE TEXHOJIOIHU

[Tpu peanuszanuu DporpaMMbl JUCHUIUIMHBI « DKOHOMETPHKA» HCHOJIb3YIOTCS Pa3IUyHbIE
oOpa3zoBaTeNnbHbIE TEXHOJOTHH. Bo Bpems ayJUTOpHBIX 3aHATHH 3aHATHS NPOBOAATCA B BHJIE
nekuui (¢ uwcnonb3oBanueM [IK ¥ KOMIOBIOTEPHOTO MPOEKTOpa) M MPAKTUYECCKUX 3aHATHH B
KOMITBIOTEPHOM ~ Kjlacce (C  MCHOJNB30BAaHMEM  CHEHUAIBHBIX ~ KOMITBIOTEPHBIX —IPOTPaMM).
CamocTosTenbHast paboTa CTy/I€HTOB MOJpa3zyMeBaeT padoTy MoJA PYKOBOJICTBOM IpernoaaBaresneit
(KOHCYJITAllMM M TIOMOIIb NPH BBIMOJIHEHUHU JTaOOpaTOPHBIX padOT M MHAMBUAYAIbHYIO paboTy
CTYJI€HTa B KOMITBIOTEpPHOM KJIacce UJIu OuOIrOoTEeKE.

5. OneHka IJIaHUPYeMbIX Pe3yJIbTaTOB 00yYeHHs



5.1. CucTteMa oeHUBAHU S

B mporecce n3yueHust JUCUUTUTMHBI TPOBOIUTCS PEUTUHTOBBIA KOHTPOJIb 3HaHuH undefined
B cootBeTcTBUM C [lonoxenunem PITY o ero mpoeaenuu. OH mpeanosiaraeT y4eT pe3ysibTaToB
BBITIOJIHEHUS TATH Ja0OpaTOpHBIX pabOT Ha OCHOBE KOMIIBIOTEPHBIX TEXHOJOTHH, pe3yJIbTaToOB
CaMOCTOSITENTbHOM pabOThl MO BBIMIOJHEHUIO AOMAIIHUX 3aJaHHM, a TakkKe CTENeHU y4acTus B
IMCKYCCHSIX, IPH 00CY>KICHUN TPOOIEMHBIX BOIIPOCOB HA MPAKTHUECKUX 3aHATHSIX.

Kpurepuu, wncnonsdyembple OpH HPOBEICHUHM PEUTHHIOBOTO KOHTPOJIA IJIsi CTYACHTOB,
U3YYaOIIUX AUCHUIUIMHY « DKOHOMETPHKAY, IPECTaBICHbI B TA0IHIIE

Buna pa6otsl Bajiabl
Brimonaenue 5 mabopaTopHbIX pador, 60 6autoB
KaXK7asi OIEHUBAETCS MAKCUMAIIBHO B

12 6amnoB
HToroBasi KOHTpOJIbHAs paboTa 40

MakcumanbHO BO3MOXKHAsI CyMMa 0ajliioB, HAOMPAEMbIX CTYJICHTOM B TEYCHUE CEMECTpa,

cocrasiisieT — 100 6ayuios.

[TomyuyeHHbI COBOKYIHBIH pe3ynbTat (MakcumyM 100 0anioB) KOHBEPTHPYETCS B
TPaIULMOHHYIO IIKay OLIEHOK U B IIKay olleHOK EBporneiickoii cucteMsbl iepeHoca U HaKOIJICHUS
kpeantoB (European Credit Transfer System; nanee — ECTS) B cooTBeTCTBHH ¢ TaOJIUTICH:

100-6aypHas mikasa TpaauumonHas mkana kama ECTS

95 — 100 A
8304 OTJINYHO B

68 — 82 XOPOIIIO 3a4TEHO C

56 — 67 D

50 55 YJIOBJICTBOPUTEILHO E

20 —49 FX
019 HEYIOBJIETBOPUTEIIEHO HE 3a4TCHO F

5,2. KpuTepnu BbICTABJICHHUA OLCHKHU MO JUCHUIIJIUHE

Banasl/ Ouenka no Kputepun oneHkn pe3yibTaTOB 00y4eHUsl MO

Ikana AUCHUILINHE AUCHUILINHE

ECTS

100-83/ «OTJIIHYHOY/ BricTaBnsercs oOy4daromemMycsi, €Cau OH TTTyO0KO U

AB «3a4TECHO MIPOYHO YCBOMJI TEOPETUUCCKUH M MMPAKTUICCKUI
(OTIIHYHO)»/ MaTepuai, MOXXeT TPOJEMOHCTPUPOBATH 3TO HA 3aHITHUSIX
«3a4TECHO» U B XOJI¢ TPOMEKYTOYHOH aTTeCTaIUH.

OO0yuaromuiics ucueprbIBaroIle 1 JOTMYECKH CTPOHHO
u3Jaraer yueOHbIi MaTepual, yMeeT yBsI3bIBaTh TEOPHIO C
MPaKTUKOM, CIIPaBIIsIeTCsl C pellieHHeM 3aa4
npoeCCHOHATBFHON HAIIPAaBICHHOCTH BEICOKOTO YPOBHS
CJIO)KHOCTH, TPaBHJILHO 0OOCHOBBIBAET MTPUHATHIE
peuienus.

CB0OOHO OPUEHTHPYETCS B YUEOHOH U
npodeccHoHaIBHOM IUTepaType.

OrneHka 1o JUCHUIUIMHE BBICTABIIIOTCS 00YYarOIEMYCs C
Y4E€TOM PE3yJIbTATOB TEKYILEH U IIPOMEKYTOYHOU
aTTeCTalUN.

KomneTeHuyy, 3akperyi€HHble 33 JUCUUIIIMHOM,




Banael/
HMIxana
ECTS

OneHka nmo
AUCUUILIHHE

Kpurtepun oneHkn pe3y1bTaToB 00y4eHus 1o
AUCHUILINHE

c(hOpMHPOBaHbBI HA YPOBHE — «BBICOKUI».

82-68/

«XOpoIIo»/
«3a4TECHO
(xoporo)y»/
«3a4TECHO»

BeicraBisiercs o0yqaromemycs, €ciau OH 3HaeT
TEOPETUYECKUH U MPAKTUYECKUI MaTepUall, FPAMOTHO U 110
CYILLIECTBY M3JIaraeT €ro Ha 3aHATUAX U B XOJ€
IIPOMEKYTOYHOM aTTECTAlMH, HE IOIIyCKasl CYLIECTBEHHBIX
HETOYHOCTEH.

OO0yuaromuiicss IpaBUIBHO MPUMEHSET TEOPETHUECKUE
II0JIO’KEHHUS IIPY PEILICHNUN IPAKTUYECKUX 3a7a4
npodeCCHOHATBLHON HAPABICHHOCTH Pa3HOTO YPOBHS
CJIO’)KHOCTH, BJIaIe€T HEOOXOUMBIMHU U1 3TOI'0 HaBbIKAMU
Y IpUEMaMHU.

JlocTaTouHO XOPOIIO OPUEHTUPYETCS B yUeOHOU U
npodeccuoHaNbHOM TUTEpaType.

OneHka 1o JTUCHUIUIMHE BBICTABIISAIOTCS 00YYaroImEeMycs C
Y4ETOM PE3YJIbTATOB TEKYIEW U IPOMEKYTOYHOU
aTTECTALIUH.

KomnereHnuuu, 3akpeni€éHnble 3a TUCHUIIIMHOM,
c(OpMHPOBAHBI HA YPOBHE — «XOPOLIMIY.

67-50/
D,E

«YIOBIIETBOPH-
TEIBHOY/
«3a4TCHO
(ynoBneTBOpu-
TEBHO)»/
«3a4TEHO»

BricTaBnsercs oOy4aromemMycsi, €CIi OH 3HaeT Ha 6a30BOM
YPOBHE TEOPETUUECKUN U IIPAKTUUECKUN MaTepuall,
JIOTTYCKAaeT OT/JEJIbHbIE OMIMOKH TP €T0 U3JI0KEHUHU Ha
3aHATHAX U B XOJI€ IPOMEKYTOUHOM aTTECTALUH.
OO0yuaronuiicst UCIIBITHIBAET ONPEAEIEHHBIE 3aTPYJHEHUS
B IPUMEHEHHUH TEOPETUUECKUX ITOJI0KEHUN ITPU PELICHUU
MPAKTUYECKHX 3a1a4 Npo(hecCHOHATBbHOM HallpaBI€HHOCTH
CTaHJAPTHOI'O YPOBHS CIIOKHOCTH, BJIAJIEET
HEO0OXOJUMBIMHU I 3TOT0 6a30BBIMU HAaBbIKAMU U
pUEMaMHU.

JleMOoHCTpHpYyeT 1OCTaTOUHBIN YpOBEHb 3HAHUS yueOHOU
JUTEPATYpPHI 110 TUCLHUIUIMHE.

OrneHka o JUCIUILIMHE BBICTABISAIOTCS 00ydaroleMycs ¢
Y4ETOM PE3yIbTATOB TEKYILEH U IPOMEKYTOYHOU
aTTeCTalUN.

Komnerennyu, 3akperi€HHble 3a TUCHUIIIMHOM,
c(OpMHUPOBaHbI HA YPOBHE — «JIOCTATOYHBINY.

49-0/
F,FX

«HCYAOBJICTBOPHUTC

JIBHOY/
HE 3a4TEeHO

BrictaBisiercs oOyuaromemycs, €Ciii OH He 3HaeT Ha
0a30BOM ypOBHE TEOPETUUYECKUI U MPAKTUUECKUIT
MaTepHal, JoMycKaeT rpyoblie OIMOKH pU ero
HN3JI0KECHUU Ha 3aHATHUAX U B XO/I€ HpOMe)KYTOqHOﬁ
aTTeCTalUu.

OO0yuaronuiicst UCTIBITHIBAET CEPhEIHBIE 3aTPYAHEHUSI B
IIPUMEHEHUN TEOPETUUECKUX ITOJI0KEHUN ITPU PELLICHUN
MPAKTUYECKHX 3aj1ad Mpo(hecCHOHANBbHOM HallpaBIeHHOCTH
CTaHJAPTHOTI'O YPOBHS CJIIOKHOCTH, HE BJIAJIEET
HCO6XO}II/IMBIMI/I JUIA 3TOIr'O HaBbIKaMU U HpI/IéMaMI/I.
JleMoHCTpHpYeT pparMeHTapHbIe 3HaHUS y4eOHOMH
JIMTEPATYPHI 110 TUCLUIUINHE.

OreHKa 1o JUCHMIUIMHE BBICTABIISIOTCS 00YYaIOIEMYCs C




Banasl/ Onenka no Kpurtepun oneHkn pe3y1bTaToB 00y4eHus 1o

Hlkamna AUCHHUILINHE AUCHUILINHE
ECTS

y4€TOM pe3ysbTaTOB TEKYIEH 1 MPOMEKYTOYHON
aTTECTALIUU.

KomneTeHnuu Ha ypoBHE «I0CTaTOYHBINY, 3aKPEIUIEHHBIE
3a IUCHUILUIMHON, He COPMHUPOBAHBI.

82-68/ «XOpOoII0»/ BricTaBnsercs 00ydaromemycs, €CiIu OH 3HAeT
C «3a4TECHO TEOPETUYCCKHUI U MPAKTUICCKHUI MaTepHal, rPaMOTHO U IO
(xoporo)»/ CYILECTBY M3JIaraeT e€ro Ha 3aHSATHUSAX U B X0/
«3a4TECHO» MIPOMEKYTOYHOM aTTeCTaIlH, He JIOMyCKas CYIIECTBEHHBIX
HETOYHOCTEH.

OO0yuaromuiics IpaBUIBHO MPUMEHSET TEOPETHUECKUE
IIOJIOXKEHUS IIPU PELIECHUU NTPAKTUYECKUX 3a1a4
pohecCuoHaNBbHOM HAIlPaBIEHHOCTH Pa3HOT0 YPOBHS
CJIO’KHOCTH, BJIaJIeeT HEOOXOUMBIMHU U1l TOI'0 HaBbIKAMU
Y IpUEMaMHU.

JlocTaTouHO XOPOIIO OPUEHTUPYETCS B yUeOHOU U
npodeccuoHanbHOM JTUuTEpaType.

OneHka 1o JTUCHUIUIMHE BBICTABIISIOTCS 00YYaroIEeMycs C
Y4ETOM PE3YJIbTATOB TEKYILEW U IPOMEKYTOYHOU
aTTeCTaluu.

KomnereHnuuu, 3akpeni€éHuble 3a TUCUUIIIIMHOM,
c(OpMHPOBAHBI HA YPOBHE — «XOPOLIMIY.

5.3. OneHounbie cpeacTBa (MaTepuadabl) [Jsi TeKYUIEro KOHTPOJSA YCIeBaeMOCTH,
NMPOMEKYTOYHOM ATTECTAMH 00y4aroIUXCs M0 JUCHUIINHE.

KoHnTpoJsbHbBIE BOPOCHI

1. Ilepenuchk HaceneHus: He SBIAETCS

a) BBIOOPOYHBIM HCCIICIOBAHUEM;

6) cOOpOM JaHHBIX O TeHepaTbHON COBOKYITHOCTH;
B) BBIOOPKOH.

2. Ilo HexoTOpoOil BHIOOpPKE MOXXHO CYAMTb O T'€HEpaJbHOM COBOKYyHMHOCTHM. B Takom ciyuae
TOBOPST, YTO BBIOOPKA

a) HOpMaJIM30BaHa;

0) CTpYKTypUpOBaHa;

B) peNpe3eHTATUBHA;

I') IOKa3aTeybHa.

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

6) 999

B) 1000

r) 230,8

4. Tlo dopmyne v(A, )=

N, (A)
k k
T , TAC Nk - uucio OIIBITOB, B KOTOPBIX MMPOU30LIIIO coObITHE Ak

mpu oO1eM vrciie ucnbitanuii N, onpenensercs:
a) OTHOCHUTEJIbHAS YacTOTa MOSBICHUS COOBITUS Ak



0) UHTETpaJIbHAS YaCcTOTA MOSIBJICHUS COOBITUS Ak
B) pa3Max BbIOOpPKHU MOSBICHUS COOBITUS Ak
T') PENPEe3CHTATUBHOCTbD MOSIBIICHUS COOBITHS Ak

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

0) 11

B) 4

r) 8.

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

a) KaK MpeJest OTHOIICHHS BEPOATHOCTH MONaJaHus CIIy4yaiiHON BeIMYMHBI X B HHTEPBAJ,

CoJiep KAl YKUCIIO0 X , K JUIMHE 3TOr0 UHTEPBAJIa IPU €ro CTpeMiieHnH K 0

0) BEpOATHOCTH TOTO, UTO CIy4aiiHasi BeIWYrHa X MPUHUMAET 3HaYCHUE OOJIbIIE TaHHOTO YUCIIA X;
B) BEPOSATHOCTb TOTO, YTO CiIy4aiiHasi BeMuyrHa X MPUHUMAET 3HaYCHHE MEHBIIIE TaHHOTO YUCIIa X.

7. @ynkuus pacnpeznenenus Fx(X) cnydaitHoi BennurHbl X MOKHO HHTEPIPETUPOBATH KaK

a) BEPOSITHOCTh TOT'O, UTO CllyyaiiHas BelMunHa X MONAJAaeT B UHTEPBAJl, COAEpKAILUN TOUKY X;

0) BEpOSITHOCTb TOTO, UTO ClIydaiiHasi BeIMUMHa X IPUHUMAET 3HaueHue O0JIblIe JAaHHOTO YKCia X;
B) BEPOSATHOCTb TOT'0, YTO CiIy4aiiHasi BeIMYMHA X IPUHUMAET 3HaYEHHE MEHbIIE JAaHHOTO YUCIIA X,

8. Uemy paBHO MareMaTHYEeCKOE OXKMIAHHE YHCIIA, KOTOPOE BHIMANaeT NpPH MOJAOPACHIBAHUU
UrpajbHON KOCTH?

a)3

0) 3,5

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

r) 21

9. U3BecTHO, uTo MatemMaTHyeckoe oxugaanre M[X] HekoTopo# ciny4aitHoii BenmuumHbl X paBHO 40,
a M[X2] = 1990. Yemy paBra mucriepcus?

a) 1170

0) 1462500

B) 390

r) 1600

10. Ilo Tabmuue QyHKIUM pachpenesieHus] CTaHJapTHOIO HOPMAaJIbHOTO —paclpeeseHus
ONpEIEINTE, KAKOBA BEPOATHOCTh NOMAJAHMS DPEAIM3ALUN CIIy4allHOM BEIWYMHBI, MMEIOLIEH
HOpMaJlbHOE pacnpezeneHue co cpeaauM 1 u aucnepcueit 100, B uaTepBa (-00;2]?

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

0) 0,503989
B) 0,539828
r) 0,57926
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11. Tlo Tabmuue GyHKIMU pacnpenesieHus] CTaHJAapTHOTO HOPMAJIBHOTO pachpeaeieHus
ONPENEINTE, KaKOBAa BEPOATHOCTH IONAJAHMSA peaIu3alUy CIy4alHOM BEJIIMYMHBI , UMEIOLLEH
HOpMaJbHOE pacrpeaeneHue co cpeauum 1 u nucnepcueit 100, B unrepnain (1;3]?

7 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) 0,57926
6)0,617911
5)0,078083
r) 0,07926

12. Ilo Tabnuue ¢ynkun pacnpeneneaus CTbIOIEHTA U IBYCTOPOHHEH KPHUTHYECKON 001acTH
orpeeNuTe 3HaueHue tp. ipu crenenu cBo0o bl v=10 u BepostHocTH P(t < tyy)=97,5%

viae 0,005 0,01 0,025 0,05 0,1
1 127,3211 63,6559 25,45188 12,70615 6,313749
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. Ilo Tabnune dbynkuuu pacnpeaeneHuss CTbIOJEHTa IS ABYCTOPOHHEW KPUTUYECKOW 00nacTu
ONpEIEINTE, KaKOBAa BEPOSITHOCTh IONAJAHUSA PEATU3alMM CIyYallHOM BEJIMYMHBI B HMHTEPBAI
(2,633769; +o0) mpu cTeniern cBoOo 161 V=107

via 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|  2,228139|  1,812462
30 3,029782| 2749985  2,359566|  2,04227 1,69726

a) 97,5%

06) 99,75%

B)5%

r) 1,25%

14. Yemy paBeH mapHbIi KOXPOUIIMEHT KOPPENSIUH JJIs TEPEMEHHBIX, 3aBUCHMOCTb MEXKITY
KOTOpPBIMH OTOOpakeHa Ha rpaduxe?

A
Y




a)ry=1
0) Iy, =0
B) I, =-1
r) Iy =0,5

15. KoaddunueHnt xkoppensinuu I, MOKET IPUHAMATh 3HAUYEHHSI TOJIBKO B MpEIeiax:
a) —1<r, <1

0) 0<ry <1

B) —1<ry, <0

r) —-1/2<r,, <1/2

16. [ly1s1 o11eHKH 3HAYMMOCTH TTAPHOTO KO3 (HUITUEHTA KOPPETISIIMUA UCTIONb3YETCS

Jn-2
a) t-cratuctuka, paccunteiBaemas 1o gopmyine t =r- ——— u df =n-2.

1-r?

17. Tlpu oueHke JMHEHHOW 3aBUCUMOCTH IEPEMEHHBIX METOJOM HAMMEHBLIMX KBaJpaToB B
KauecTBE KpUTEPHs OJIU30CTH UCIIONIb3YETCS

0) F-cratuctuka F =r- C mapameTpaMu Vi=Nu »=T.

a) MHHHUMYM CYMMBI MOJyJE€H pa3HOCTeW HaOJMIOJEHUN 3aBUCUMON TEPEeMEHHOU Yi W
TEOPETHUECKHX, PACCUUTAHHBIX M0 YPABHEHHIO Perpeccuu 3HaueHuii (a+bx)

0) MUHHMYM KBaJIpaTOB pa3HOCTEW HAOJIOJECHWIA 3aBUCUMOM TMEPEMEHHON Vi U TEOPETUUYECKUX,
PacCUMTAHHBIX [0 YPABHEHHIO PErpecCHy 3HaueHHi (a+bX)

B) MHUHMMYM CYMMBI KBAQJpaTOB pa3HOCTEH HaOMIOJEHUN 3aBUCUMON TIEpEeMEHHOM Vi U
TEOPETHUECKHX, PACCUUTAHHBIX [0 YPABHEHHIO perpeccuu 3HaueHuii (a+bx)

) MUHAMYM CYMMBI pa3HOCTEH HAOIO/IEHWN 3aBUCHUMOW TIEPEMEHHOU Yi U TEOPETUUYECKUX,
paccYMTaHHBIX [0 YPaBHEHHUIO perpeccuu 3HaueHwuii (a+bx)

18. Kakue TpeOoBaHMS B MOJICIIM PETPECCHOHHOTO aHAIM3a MPEIBSBISIOTCS K MAaTEMaTHYECCKOMY
oxunanuio M[&]u qucniepcun D[& | ommbok HaOmr0nCHUS &:

a) M[&]=1; D[& ]=0°

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

B) M[&]=0; D[& ]=0

r) M[&]=1; D[& ]=0
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19.Tlo pesynpTaTam OMOMKETHOrO OOCIIEIOBAaHUS CIydyalHO BBIOPAHHBIX CEMEH IOCTPOCHO
ypaBHEHHE PErPECCHU 3aBUCUMOCTH HAaKOIUIEHHH S oT goxoxaY:

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

Criporo3upyiite HaKOIJICHUsI CeMbH, UMeromeit 1oxox 40 Teic. pyo.

a) 42

0) 8,5

B) 4,2

r) 1,05

20.Tlo pesynpTaraMm OFOMKETHOTO OOCIEAOBAaHUS CIIy9allHO BBIOPAHHBIX CEMEH IOCTPOCHO
ypaBHEHHE PErpecCcur 3aBUCUMOCTH HAaKOIUIeHHH S oT goxoaa Y:

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

Kaxk u3meHsTcs HakoIJIeHUs, €CIIM T0XO/IbI yBenndarcs Ha 10 Teic. py0.?

a) BozpactyT Ha 1,05 TbIC.py0.

0) ymenbmarcs Ha 33,5 TbIC. pyo.

B) Bo3pactyT Ha 10,5 TeIC. pYO.

I') JaHHBIX HEIOCTATOYHO

21. Ilo BbiOOpke u3 20 HaOmoneHuM ObLIa OlLEHEHa MapHas perpeccus Y = ao + aiX . uda
ko3 dunmenta perpeccun a1 noiydeHa t-cratumcruka: ti= -2,09. [lo Tabnuue ¢yHKINH
pacnpenenenust CTbloJeHTa Ul JBYCTOPOHHEH KPUTHYECKOH 00]acTH OIpenenuTe, Ha KaKOM
MaKCHMJILHOM YPOBHE 3HaUUM MOJTY4YeHHbIH Koo hUIHeHT.

viao 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) a=0,05

0) =0,01

B) o=0,1

r) a=0,005

22. HyneBas runote3a [uist koddduirenra perpeccun b B ypaBHEeHUH TApHOM JIMHEHHOW perpeccuu
Y=a+bX+e nposepsiercs ¢ MOMOIIbIO

a) ctatucThku CThIOJICHTA,

0) cTaHIaPTHOTO HOPMAJIBLHOTO PacTIpe/IeTICHUS;

B) craructuku Ouiepa.

23. Tlo BeiOOpke w3 20 HaOmromeHuid ObLTa OIEHEHA perpeccust Y=ao+aiXi+azXe,+asXs. [ns
K03 (HUIIMEHTOB PETPECCUU d1,dz,a3 OMyUdeHsl t-cratuctuku: 1= -2,2; tr= 2,1; tz= 2,5. [1o Tabnuie
¢bynakuu  pacnpeneneHus CThIOJICGHTA JUIS JIBYCTOPOHHEH KPUTHUYECKOH OOJIACTH OIpEJIeIHuTe,
KaKHe 13 OIEHOK KOY(PDHUIIMEHTOB perpeccuy 3HAYMMbI C IOBEPUTEITHLHOU BEPOSITHOCTHIO 95%.

v/ao 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) as

0) ai,az,a3
B) a2,a3

T) ai,as

24. Tlo BeiOOpke m3 20 HaOmoAeHUN ObLIa OIEHEHa perpeccus Y= ao+aiXi+azXe,+asxs. s
KOA((HUIIMEHTOB PETPECCUU ai1,d2,a3 MONMy4deHbl t-cratuctuku: t1= -2,44; tr= 2,1; t3= 3,1. Ilo
tabnuue QyHkuuu pacnpenenenuss CrTploieHTa JUis JABYCTOPOHHEM KPUTHUYECKON 00jacTu
omnpeneanuTe, C KakOd MaKCUMaJIbHOM  JIOBEPUTEIBHOM  BEPOATHOCTHIO 3HAYUMBI  3TH

K03 OULIUEHTHI.
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%

0) 90%

B) 95%

r) 97,5%

25. Ilo BwiOOpke u3 20 HaOmroneHud ObLIa OLIGHEHA perpeccus Y= aotaiXitaoXz,. ns
kodpdunmenToB perpeccuu a1=100, a;=150 monmydeHsl 3HAYCHUS CTAHAAPTHBIX OTKJIOHEHHUH O
c1= 33; o= 51. Ilo rtabnume ¢ynkuun pacnpenenenuss CTbIOJEHTa i JIBYCTOPOHHEH
KpUTHYECKONH 00JacTu ONpeNesnTe, C Kakol MaKCHUMaJlbHOM J1I0BEpPUTEIbHOW BEPOATHOCTHIO

KO3 QHUIHEHTHI perpeccuu 3HauuMBbl.

v/a 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%

) 95%

26. Ilpu uccreqoBaHUHM 3aBUCUMOCTH CE0ECTOMMOCTH MPOAYKIMU Y OT oObeMa BBITyCKa X1 U
MIPOU3BOUTENHHOCTH TPYJa X2 MO JaHHBIM N=20 MpeANpPUITHI MOTYyUYEHO YpaBHEHUE PETPECCUU )
=2,88 — 0,72 x1— 1,51 Xom cpenHekBagpaTUYecKue OTKIOHEHHS KOI()PHUIIMEHTOB pEerpecchu: Spi
=0,052 u Sp2=0,5. Tlo Tabmume Qynkun pacnpeneneaus CTbIOACHTA IS JBYCTOPOHHEH
KPUTUYECKOW 00JIACTH OTPEACIIUTE MOXKHO JIM TpHu ypoBHE 3HaunMoctu o=0,05 yTBepknarb, 4TO
3HAYUMBI KOO (DUIIMEHTHI perpeccuun

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

16| 3,251989| 2,920788| 2,47288| 2,119905| 1,745884
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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 3HAYMMBI
r) 00a HE3HAYUMBI

27. Kakoil mokazaTenb XapaKTepH3yeT T0JII0 OOBSICHEHHON C MOMOIIBIO PErpecCUd AUCIEPCHH B
o0IIel Tucnepcruy 3aBUCUMOM IepeMeHHON?

a) K03 HUIMEHT KOPPEIISLIHH;

0) t-—crarucruka;

B) F—crarucruka;

r) K03 PHULIUEHT NeTepPMHUHAIIH.

28. B pe3ynbTaTe perpecCHOHHOTO aHaIN3a MoJydeHa MOJICITb

y = 7,1 +0,6 x1+0,4 x2+0,1 x3, t-cratucTiku K03(PPHUIMEHTOB PErpecCuy paBHBI COOTBETCTBEHHO
24,5;9,7;0,7; 1,3. Kospduuuent nerepmunanyu R?=0,9. YeM MOXHO 00BACHUTH HU3KOE KAYECTBO
K03 (HUIIMEHTOB PErPECCUH MPU BTOPOM U TPEThEH IepEeMEHHOM?

a) TeM, YTO KOJMYECTBO HAOIIOACHUI MaJo;

0) TeM, 4TO X2 ¥ X3 PUKTUBHBIC ITIEPEMEHHBIE;

B) TeM, 4TO X2 U X3 HE BIUSIOT Ha Y,

') TEM, YTO X2 M X3 JIMHEHHO 3aBUCHUMBI.

29. Ilpu3HaKoM MyJIbTUKOJUIMHEPHOCTH HE SBIIAETCS TO, UYTO

a) HEBBICOKOE 3HaueHHe Kod(puirenTa jeTepMruHalvy;

0) oueHKH K03()(PUIMEHTOB perpeccud HMMEIT Myl 3HAYMMOCTh INPU BBICOKOM 3HAUYEHUH
kod(dunmenTa nerepMuHamy R? n cooTBeTCTBYIOMEH F-cTatneTnkm.

30. [lepemenHbIe, MPUHUMAIOIIKNE TOIBKO ABa 3HaUeHUs 0 1 1 He Ha3BIBAIOTCS
a) GUKTUBHBIMY;

0) TBONCTBEHHBIMU;

B) OMHAPHBIMHU.

31. ®uKTHBHBIE IEPEMEHHBIE TTO3BOJISIIOT UCCIIEA0BATh

a) BJIIMAHNUE KAQYCCTBCHHBIX IIPHU3HAKOB,

0) BIMSHUE HECKOJIBKUX NTEPEMEHHBIX, B3aUMOCBS3aHHBIX MEXIY COOOH;
B) CE30HHBIE PA3TUUMSL.

32. JIna onucaHusi BAMSHUSA 0Opa3oBaHUs (BBICIEE, CpelHEe, CpellHee CIEeHUAIbHOE, HEMOIHOEe
CpelHee) Ha YPOBEHb 3apa00THOM TUIATHI CIIEyeT BBECTH (PUKTHBHBIEC TIEPEMEHHBIE B KOJTMYECTBE:
a) 1;

0) 2;

B) 3;

r)4.
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33. O6veM poaaKy 30HTUKOB OT OIS 3aBUCUT OT Ce30HA (3UMa, BECHA, JIETO, OCeHBb). J[s yuera
CE30HHOM COCTAaBJISIOUICH clieayeT BBECTH (PUKTUBHBIEC IEPEMEHHBIE B KOJTUYECTBE

a)4;

0) 3;

B) 2;

r) 1.

34, Mogenb Y = ao +a1 x1+az xp+as x3, rae x1 4 x2 npuHumaror 3Hadenus 0 m 1, a x3 -
MOJIOYKUTEITBHOE TTOAXOIUT ISl OTIMCAHUS CIICAYIOUICH CUTYaIlH

a) 3aBUCHUMOCTh 00BhEMa MPOJIaXK TOPTOB OT ILIEHBI B MIPA3AHUYHBIC THU U B OYyIHU;

0) 3aBUCHMOCTh 00BEMa MTPOIaXK TOPTOB OT LIEHBI B BHIXOAHBIC, IPAa3THUYHBIC JIHUA U B OYy/THH;

B) 3aBHUCHMOCTh 00'beMa MPOJIaK OT IIEHBI 30HTUKOB OT JOXKS B pa3IMYHBIC BpeMEHa T0/1a;

T') 3aBHCUMOCTh 00beMa MPO/IaXk BEJIOCHIIEIIOB OT IIEHBI B TIEPHOIBI C OKTSOPS 110 MapT U C arpess
IO CEHTSAOPh BKJIFOUUTEIBHO.

35 B uem cocTtout YCJ'IOBI/IG TOMOCKEIACTUYHOCTHU B perpeccpIOHHoﬁ MOJCJIN
a) M[&a1&2]=0;

6) M[&u] <M[e]

B) M[&%u]= M[&%¢]

r) M[au&e] >0

36. BriGepure ypaBHEHUS, KOTOpble MOTYT ObITh NpeoOpa3oBaHbl B YpaBHEHHS, JUHEHHbBIE I10
napameTpam:

1) Yi=aexp(fi) &

2) Yi=aexp(-pi)ta

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

4) Yi=alexp(f-xi)+eé

A)ylu3
B)2u4
B)lu4
IN2u3

37. Ilpu kakux yCJIOBHUAX Ha MapaMmeTpsl o U [ Npou3BoAcTBeHHas (yHKuus B moaenu Kob6Oa-
Jyrnaca Y=A-K?L# moxer ObITh NpeoOpa3oBaHa B TApHYK JHMHEHHYIO DPETPECCHIO 10 3THM
napamerpam?

a)npu o<l u <1
6) mpu af=1

B) pu o+ =1
T') IIPH JFOOBIX

38. B ueM cOCTOUT yCIIOBHE F€TEPOCKENACTUYHOCTH B PETPECCUOHHON MOJIENH:
a) M[eu] =M[z]
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6) M[2u]= M[&]
B) M[&u1&r] >0;
F) M[Eztl] <M[€2t2]

39. OTcyTCTBHE aBTOKOPPEISILIMK B MOJCIIH MOYKET OBITh BBIPAXKEHO CJICAYIOUICH 3aIUChIO:
a) M[&] >M[&-];

6) D[a] <D[&-1];

B) M[&a&-1] =0;

r) Iye1 >0.

40. Ilena Ha IByXKOMHATHbIC KBApTHPHI PriCe 3aBHCUT OT oOmiel miomanu totsq, miomany KyxHu
kitsq u paccrosiaust oT eHTpa dist cieayronm oopa3om:

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

IIpu 5TOM aucHepcHs OMMOOK cocTaBiseT $2=35,24. B kakux mpejenax MoKeT HaXOAUTCA [eHa Ha
KBapTUpy ¢ mapamerpamu 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 paccrostaust ot nertpa dist ciemayromum oopazom:

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

IIpu 9TOM JMCIepcHs OMMOOK cocTaBmseT $°=35,24. B Kakux mpejienax MoxeT HaXOAUTCS [eHa Ha
KBapTupy ¢ mapamerpamu totsq=40; kitsq=8; dist=5 ¢ BepositHocTBIO 95% (t=1,96).

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

42. 1leHa Ha OZIHOKOMHATHBIC KBAPTUPBI PriCe 3aBUCHUT OT o0mIei ruronaan totsy, miomanu KyxHu
kitsq u paccrosiHust OT aBTOOYCHO# ocTaHOBKH diSt criemyrommM oopa3om:

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

IIpu >TOM aucrepcus ommboK cocTaBaseT $°=51,7. B kakux mpeaenax MoXeT HAXOAWTCA IIeHa Ha
KBapTHPY ¢ mapamerpamu 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];
I') [286,74; 290,66].

43. IleHa Ha OJJHOKOMHATHBIE KBAPTUPHI PriCe 3aBUCHUT OT 00Iiei miomaau totsq, miomanm Kyxau
kitsq u paccrosiHust OT aBTOOYCHOM ocTaHoBKH dist ciieayronm oOpa3om:

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

TIpu 3TOM aucrepcns ommboK cocTaBiseT $°=51,7. B kakux mpeaenax MoXeT HaXOMUTCA IIeHa Ha
KkBapTupy ¢ mapamerpamu totsq=40; kitsq=8; dist=5 ¢ BeposiTHOCTBIO 99% (1=2,58).
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A) [155,53; 421,87];
b) [286,12; 291,28];
B) [270,18; 307,22];
I') [237; 340,4].

44. Tlena Ha OJJHOKOMHATHBIC KBAPTUPBI PriCe 3aBUCHT OT 00mIeH miomaau totsq, rmromam KyxXHu
Kitsq u paccrosiaust oT aBTOOyCHO#M ocTanoBKH dist cieayronmm odpazom:

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

[Ipu 3TOM aucnepcusi OMMOOK COCTaBISAET 52231,7. B kakux npenenax MOXET HAXOJIUTCS II€HA Ha
kBapTupy ¢ mapamerpamu totsq=30; kitsq=4; dist=4 ¢ BeposiTHOCTHIO 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. InTepBanbHas OLEHKA IIPU IPOTHO3UPOBAHUY 3HAUECHUSI CIIy4ailHOW BEIMYMHBI 3aBUCUT OT
a) yKclia 3Ha4YeHUI cy4yailHOW BEJIMYMHBI,

0) aucnepcuu Cay4aiHOW BETMYMHBI;

B) CpeIHEro 3HaUCHUsI CIIy4aiHOW BETMYUHBI.

46. Kakoit MeTO1 HE UCTIONIB3YETCS JJIs CTIIaXKUBAHUS CTAIlMOHAPHOTO BPEMEHHOTO psijia?
a) METOJI CKOJIB3SIIET0 CPEAHETO;

0) METOT HAMMEHBIIINX KBAIPATOB;

B) TPEXILIAroBbIil METO/.

47. Ilpn HaX0oXIEHUH OLIEHOK IapaMeTPOB CHCTEMBI OJHOBPEMEHHBIX OJKOHOMETPHUYECKHX
YPaBHEHUI HE HCHOJIb3YETCS:

a) TPeXIIaroBblii METOJI;

0) KOCBEHHBI METO/T;

B) METO/]I CKOJIB3AIINX CPEIHUX;

I') IBYyXUIaroBbIii METOI.

6. YueOHO-MeTOANYECKOE U HH(POPMAIHOHHOE 00ecTieYeHUe TN CIUTIIMHBI

6.1. CnMCOK HCTOYHHUKOB U JUTEPATYPHI

OcHoenas rumepamypa

=

DxoHomeTtpuka, ox pen. .M. EnuceeBoii. M.: FOpaiit, 2022.

2. Ilpaktukym mo skoHomerpuke, noj pea. M.M.EnuceeBoit. M.: U3narensctBo duHaHCH U
MaTeMaTuka, 2-e¢ u3z., 2008.

Aiazsn C.A., Banosa C.C. Dxonomerpuka. M.: Mapker JIC, 2007.

Hoyreptu K. Beenenue B skonometpuky. M.: Uadpa-M, 2009. 3-e u3zganue.

JIsmun B.C., 3BepeBa W.I'., Hukudoposa H.I'., Cratuctuka: Teopus u npaktuka B Excel. M.:
®dunance u cratuctuka. 2010.

ok w

Lononnumenvnasn rumepamypa
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1. Aiuazsn C.A., Mxurapsa B.C. Ilpuxmamnas cratuctuka. OCHOBBI SKOHOMETPHUKH.

UznparenscrBo: FOHUTU-1ana, 2001. 2-¢ u3g.

Hosuxor A.1 Dxonomerpuka. M.: JlamkoB u K, 2021.

Kpemep H.I1L., [Tytko Bb.A. Dxonomerpuka. M.: FOpaiit, 2019. 4-e uznanue.

4. Marnyc A.P., Kareimer I1.K., Ilepecenkmii A.A. DxoHomerpuka. Haganpnbiii xkypc. M.:
Heno, 2004. 6-¢ u3ganue.

5. BepOuk M. IlyTeBoauTens 1Mo coBpeMeHHoM 3koHoMeTpuke. M.: Hayunas kaura, 2008.

wmn

6.2 IlepeyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH « AHTEepHET)

1. OpmoB A.M. Dxonomerpuka. YueOHuk. M.: MzmartenbctBo "Dk3amen", 2002. Pexum
noctyna: http://www.aup.ru/books/m153/

Hanmonanwsnas snexrponnas oubauoreka (H3b) www.rusneb.ru

3. ELibrary.ru Hayunas snextponnas oubimoreka www.elibrary.ru

no

7.MaTepuajibHO TeXHHYeCKOe o0ecneyeHne JUCIUTIMHBI

KomnproTepHble KJIAaCChl C WHTEPAKTUBHOM JOCKOM, KOMIBIOTEPHBIM MPOEKTOPOM H C
KOJIMYECTBOM KOMITBIOTEPOB HE MeHee 12 ¢ ycTaHOBJIeHHBIM makeToM Excel BkIto4arommm B cels
«Ananu3 gaHHbIx». JIekuuonnas ayauropus ¢ [IK 1 KOMIIBIOTEPHBIM ITPOEKTOPOM.

8.00ecneyeHue 00pa3oBaTeIbHOrO MpoLecca s JIUI ¢ OrPAHNYEeHHBIMH

BO3MOKHOCTSIMU 310POBbSI
[Ipu HeoOxommMocTh pabodas mporpaMma IAUCHUIUIMHBI MOKET OBITh aJanTHpOBaHA IS
obecrnieueHrs 00pa3oBaTeIbLHOrO MpoIlecca JTUIaM ¢ OTPAaHHYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbS, B
TOM 4YHCIIE IS JAUCTAHIMOHHOTO O0y4yeHus. sl 3TOTO OT CTyAeHTa TpedyeTcs IpelCTaBHTh
3aKJIIOUYEHUE TICHXO0JIOro-mMeauko-nenarorndeckod komuccuu (I[IMIIK) u nuunoe 3asiBieHue
(3asiBJIEHHE 3aKOHHOT'O IPECTaBUTES).
B zaxmrouenun [IMIIK 1omkHO OBITH POMHCAHO:
- pexomeHayemasl ydyeOHas Harpy3ka Ha oOywaromierocst (KOJIMYECTBO JTHEW B HEJENI0, YacOB B
JIE€HB);
- 000py10BaHNE TEXHUUECKUX YCIOBHUM (IIpU HEOOXOJUMOCTH);
- CONpPOBOXJAEHUE M (WMJIM) IMPUCYTCTBUE pOAMUTENEH (3aKOHHBIX MpPEACTaBUTENEN) BO BpeMs
y4eOHOTro nporiecca (Mpu He0OXOAUMOCTH );
- OpraHMsanus ICHUXOJIOTO-TIE€Aaroruueckoro COMpPOBOXAEHUE OO0YyYarollerocsi ¢ YKa3aHHEM
CHEIMAIMCTOB U JJOITYCTUMOMN Harpy3Kku (KOJIMYECTBA YacOB B HEEIIIO).
JUist ocyIecTBIEHUS POLETYp TEKYIIET0 KOHTPOJIS yCIIEBAEMOCTH M MPOMEXYTOYHOMN aTTecTaluu
o0yJaromuxcs, MpH HEOOXOAMMOCTH MOTYT OBITh CO3MaHBI (OHABI OIEHOYHBIX CPEJICTB,
aJlanTUPOBAHHBIE JUIS JIUI] C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/J0POBbS U MO3BOJISIOIINE OLIEHUTD
TOCTIDKEHHE HMMH 3alUIaHUPOBAHHBIX B OCHOBHOW 00pa30BaTENbHOW MporpamMMme pe3yJIbTaToB
o0y4yeHHs U YpOBeHb C(HOPMHUPOBAHHOCTH BCEX KOMIIETEHIMH, 3asBIECHHBIX B 00pa3zoBaTeIbHOMN
porpaMme.
dopma npoBeeHNs TeKyIIeld U UTOrOBON aTTeCTAllUU JJIS JIUI] C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3II0OPOBbBsSI YCTAHABIMBACTCS C YIETOM MHIWBUIAYAIBHBIX MCUXOPU3NIECKAX 0COOEHHOCTEH (YCTHO,
NUCbMEHHO (Ha Oymare, Ha KOMIIbloTepe), B (popme TecTupoBaHus U T.1.). [Ipm HEeoOXxonumocTu
CTYZICHTY TPEIOCTABIISACTCS OTOJHUTEIFHOES BpeMsl ISl TOATOTOBKM OTBETa HAa 3a4eTe WU
JK3aMEHE.

9. Metoauyeckue MaTepuajbl

9.1. Il;1anbl NPAKTHYECKUX 3aHATHI
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B teuenue 2-x ceMecTpoB CTYACHTHI IOJKHBI BHIIOTHUTH MATh JJAOOPATOPHBIX padoT.
Lenv nabopamopmuvix pabom — MOMOYb CTYJCHTAaM OBJIAJETh METOJAMU 3KOHOMETPUKH U
MPUMEHSTh MOJyYeHHbIC 3HAHUS Ui pelIeHHs] KOHKPETHBIX 3a7au B OyIylled caMOCTOSTEIbHON
paborte.
Oco0eHHOCThIO J1a00OpaTOPHBIX PabOT SBISETCS WX KOMIBIOTEpHAs HAlpaBiIeHHOCTh. B
Ka4yeCcTBE MPOTrPaMMHOM CpeIbl HCIIOJIb3YIOTCS cpencTBa Microsoft Excel.
BrinmonuuB Bce 1abopaTopHbie padoThl, CTYACHT AOKEH YMETh:
® BbBIJCIUTH NpoOJEeMy, HCCIEIOBaHHE KOTOPOM MOXKET OBITh CBSI3aHO CO CTATUCTUYECKUM
aHaJIN30M;

e chopmynrpoBaTh MATEMATUYECKYIO TOCTAHOBKY 3a/1a4H;

e co0OpaTh dKCIIEpUMEHTAIbHBIN MaTepuan u chopMUPOBATH BEIOOPKY:;

® C y4eTOM IOCTaBJICHHOW 3a/1ayH, MCMOJIb3ysI METOJbl MaTeMaTHUYECKOW CTATUCTHKHU, IPOBECTH
00paboTKy M aHAIH3 TaHHBIX;

®  JCIOJIb30BaTh BEIUUCIUTEIBHYIO TEXHUKY MPU BBITOJIHEHUH PACYETOB.

[lepen BbImoaHEHHEM JTaOOPATOPHON PAOOTHI CTYACHT JOJIKEH MPOpaboTaTh OTHOCSIIUNACS
K HEM TEOPETUYECKUI MaTepHal.

Brinonnenune kaxaoil jgabopaTopHoil pabOThl MPOTEKaeT B HECKOJIbKO STamoB. CHauana
CTYJEHT O3HAKOMMTCS C OCHOBHBIMHU IOJIOXKEHUSMU U OOIEH MMOCTAHOBKOM 3aJaud. 3aTeM IMOJ
PYKOBOJCTBOM IMpernojaBaTesis peliaeT oOIyl0 KOHKPETHYIO 3ajady, Ha MpuMepe KOTOpou
OCBaMBAET METO/Ibl SKOHOMETPUKH U IPOBOAUT aHAIMU3 MOJIYUYEHHBIX PE3yJIbTAaTOB.

[To xaxmoit mabopaTopHOI paboTe CTYNEHT MOoJydyaeT WHANBUAYyAIbHOE 33aJJaHUE, KOTOPOe
BEITIONHSETCS ¥ O()OPMIISICTCS B BHJIC OTUETA.

[IpenogaBatens mpoBepsieT MPaBWIBHOCTh M TMOHHUMAaHHE CTYJEHTOM MOJyYEHHBIX
pe3yJabTaTOB M 3aCUYUTHIBACT CTYACHTY JaOOpaTOpHYIO paboTy TOJBKO IOCIE €ro OTBETOB Ha
KOHTPOJIbHBIE BOTIPOCHI.

Ilepeyennb JabopaTopHbIX padboT

No Tembl No Conepxanue
n/m

Tema 1 1 | JIaboparopHas paGota Nel. DneMeHThl MaTEMaTHUYECKOM CTaTUCTUKU

Tema 2 2 | JJaboparopHas pabota Ne2. DiieMeHThI KOPPEISIIMOHHOTO aHAIN3a

Tema 3 3 | JJaboparopHas pabota Ne3. ITapnas nmuHeiiHas perpeccus. Henunelinas
napHasi perpeccus

Tema 4 4 | JIaboparopHas pabota Ned. MHOXecTBEeHHas! IMHEWHas perpeccus

Tema 5 5 | JJaboparopHas pabGora Neo5. BpemenHble psibl. ABTOKOppeIsUs
OCTaTKOB. MeTo/1 CKOJIB3SIIEr0 CPETHETO

JlaGopaTopHble pabOThI OXBATHIBAIOT CIEAYIOLINE TEMBI:

- 3JIEMEHTbl MAaTEMaTUYECKON CTaTUCTUKHU

- MOZIENIY TIapHOM JIMHENHOW perpeccuu, IOCTPOEHHBIE Ul pa3HbIX Ipynn JaHHbIX. CpaBHEHNE
KauyecTBa MoOJieIel

- MOJIEJIY IApHOU HEJIMHENHON perpeccuu

- MOJIEJIM MHO>KECTBEHHOM perpeccuu, mpoBepka yciaoBuid ['aycca-MapkoBa

- TMHAMHUYECKHE MOJIEIH, CKOJIB3SIINE CPEIHHUE

Hwmxe moapoOHO packphIBaeTCst coepxanue 1adbopaTopHbIX padoT.

Jlabopamopnasa pavoma Ne 1. Dnemenmol mamemamuueckou CmamucmuKku

Jabopamopnaa pavoma Ne 1.1. Ilocmpoenue cucmozpammol pacnpeoeneHus HenpepvleHOll
C/IYYQUIHOU GeIUYUHbL
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JIst  BBITIOTHEHHWSI JaHHOW palboThl TOTpeOyeTcss BBIOOPKA, XapaKTEepPU3YIOIIas HEKOTOPYIO
ciyuaiinyio BennunHy. Beibepem 3tu mannsie u13 MTHTEPHETA. Ilo naHHBIM, XapaKTepH3yIOLIM
LEHbl aKIWi B TOCIeIOoBaTeIbHbIE MOMEHTHl BpPEMEHHU, IOCTPOMM COOTBETCTBYIOIIYIO
MOCJIeIOBATEIbHOCTh OTHOCHTEIBHBIX JTOXOAHOCTEH 1Mo Gopmyie:

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

rjae Pt — niena B MOMEHT t 1 Xt+1 — OTHOCUTEIbHAS JJOXOAHOCTD 3a nepuof ot t qo t+1.

Hcnons3yst BeraBka\luarpamma\MacTtep quarpamMm, IIOCTPOUTH Ha OTJICIBHOM JIHCTE
auarpammy 3HaueHUN X1

Heo0xoaumMo nocTpouTh rUCTOrpaMMy pacipeieieHust ciaydailHol BeanuuHbl X+1. g aToro
ucnosibzyeM CepBuc \ AHanmu3 naHabix \ ['ucrorpamma.

Buvinonnenue

Ckonwmpyiite ¢aiin B cBoil pabounii karajor.

[IpenBapuTenbHO ONpeneanM pa3Max BRIOOPKH, €€ MaKCUMaJIbHOE M MUHUMaJbHOE 3HaueHue. s
3TOrO, HAUMHAA ¢ KIeTku D1, co3maiite Tabmuiry mo oopasiry.

Ta6auna 1.1.
AHau3 HENPEPHIBHOM CITy4YallHOW BEJTUYUHBI
MakcumalbHOE 3HaYCHUE = MAKC(Bai uHTEpBa 3HAUYCHHIA)
MuHrMaNbHOE 3HaYEHNE = MUH(Bam naTepBas 3HaYCHUiT)
Paszmax BbIOOpKH = E2-E3

Yro0s! BBecTH (hopMyIbl B stueiiku E2 u E3, Bocnonb3yiitech komannoii Berapka\@yHnkmmst
Paznen CraTtucTuyeckune. Anpeca KJICTOK BBOIST JATHHCKUMH OyKBaMH, JINOO YKa3bIBAIOT
TpeOyeMbIii AMaIa3oH ¢ TOMOIIBIO MBIIIN. B siaeiikax ¢ popmynaMu oToOpassTes pe3ynbTaThl
BBIYMCIICHUM.

Bribepem konmdectBo nHTepBanoB 10. s moacuera 4acToThl, C KOTOPOW 3HAYEHUs MONaIaloT B

TOT WJIM UHOM MHTEPBAJ, 33J1aIUM X BEpXHHE I'paHMLIbI B quanazoHe H2:H12:

Bepxuss rpannna

HHTepBaJa

=E3

=H3+3$E$4/10

=H4+3$E$4/10

=H5+$E$4/10

=H6+3$E$4/10

=H7+$E$4/10

=H8+$E$4/10

=H9+3$E$4/10

=H10+$E$4/10

=H11+$E$4/10

=H12+$E$4/10

=H3+3$E$4/10
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=H4+3$E$4/10

Teneps BBeauTe AanHbie B 0OkHO CepBuc \ AHau3 1aHHbIX \ [HcTOrpamMma 1o o6pasiy.

McTorpamma K E3 |

rEBx0aHBIE AaHHEIE

Bx0AHOM MHTEPEAN: .E:-. $E$5

QOTHMEHS
MHTEepEaN KapMaHoE: |$H$2:$H$8 :k_]

i

|7 MeTkH LNpasks

TlapamMeTpel BEIEDLE

7 BRI¥0AHOA MHTEPEAN: I f"-]

% HoBkIH pabBoumii Mo I

" Hoeas paBiodan KHHra

™ OapeTo (OTCOPTHROESHHAA MHETOMPAMMA)
¥ MHTErpansHef NpoueHT

¥ BriEos cpadmica

Puc. 1.1

3amMeyaHus: BO Bxoanom HWHTCPBAJIC YKA3bIBACTC Bam HHTCPBAJI; B I/IHTepBaﬂe KapMaHOB

$H$2:$HS$12, B stueiike MeTku METKY He CTABUTb.

[Tocne naxxarus kHonku OK Ha HOBO# cTpaHHMIIE MTOSBUTCS TAOIUIIA AOCOIIOTHBIX M MHTETPAITBHBIX
4acToT, a Takxke ux rpaduk. Ha Hem cromrHoi nuHuel Oynet orodpakeHa KpuBasi MHTETPaJIbHbBIX
4acTOT, BellyIas ceOs Takke Kak (PYHKIIHS pacipe/iesieHus, a cTo04aras ructorpamma

oTOOpakaeT pacmpenesieHne adCOMIOTHBIX YacTOT.

Jlabopamopuaa paboma Nel.2. XapakmepucmuKku ciyuaitHoil ¢e1udunbl

ITPUMEP
Jlnst HekoTopo (UpMBI HMeeTCsl BRIOOpKA 3HaAUE€HUI 00beMa paciosaraéMoro Chlpbs 10 THAM

Henenu (tabm.1.2.).

Taomuna 1.2.
JleHn IH BT cp T T cO
O0bem nocrasku | 140 110 85 80 130 115

Ornpenenutb MAKCUMaJIbHOE 1 MUHUMAIbHOE 3HAUEHUE U OLIEHKH JJI CPEAHET0 3HAUCHUS,
JUCTIEPCUH, CTAHAPTHOTO OTKJIOHEHUS 00beMa.

Brmonaenune

JInst pacyeTa OCHOBHBIX XapAKTEPUCTHUK CITYHYANHBIX BEJIMYUH UCIOIb3YIOTCA CTATUCTUYECKUE
¢dbyukiun Excel, a Takxke cpeactBo OnucarensHas ctaTucTuka u3 [lakera ananmsa.

1. Bocnonb3yemcsi cTaTUCTUYECKUMHU (DYHKIHSMHU.
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BBenute naHHble B TYEHKU:

A3: XapakTepuCTUKU CIIy4aitHOM BEJIMYMHBI
A4: cpennee 3HaueHue

AS5: mucniepcust

AO6: cTaniapTHOE OTKIIOHEHUE
A7: MmakcuManbHOE 3HaYECHHE
A8: MUHMMaJIbHOE 3HAUYECHUE
B4: =CP3HAY(B2:G2)

B5: =JIMCI1(B2:G2)

B6: =CTAHJIOTKJIOH(B2:G2)
B7: =MAKC(B2:G2)

B8: =MNH(B2:G2)

AHaJIOTMYHO TPUMEPY HAUTH BHIOOPOUYHOE CpEeHEE 3HAUCHUE, TUCTIEPCUIO, BBIOOPOUHOE
CTaHJIapTHOE OTKJIOHEHUE, MAKCUMAaJIbHOEC U MUHUMAJIbHOE 3HAYEHUE OTHOCUTEIBHBIX
JTOXOJHOCTEM.

Buumanme: HoMepa siueeK JOJIKHBI COOTBETCTBOBATH PACIIONOKEHUIO JAHHBIX IO OTHOCUTEIIbHBIM

JOXOJHOCTSAM.

Hcnonb3ysa Janubie/PuabTp/ABTOQUIBTP , HAUTH 1010 (B MPOLIEHTAX) 2JIEMEHTOB BBIOOPKHU
OTHOCHTENBbHBIX JJOXOJHOCTEH, momaaatonmx B uaTepBaibl (M[x] - o[x] , M[x] + o[x]), M[x] -
26[x], M[x] + 20[x]) u (M[x] - 3o[x] , M[x] + 3o[x]) coorBeTcTBeHHO. B kadecTBe M[x] 11 G[x]

B34ATb BBI60pO‘IHOe CpeaHEE U BbI60p0‘IHO€ CTAaHAAPTHOC OTKJIIOHCHUC COOTBETCTBCHHO.

2. IPOOAOJNXEHUEIIPUMEPA

C nomomisto cpeactBa OnucaTenbHas cTaTUcTUKa U3 [lakera aHanm3a MOXKHO MOTYYUTh
3HAYUTENBHO OOJbIIIE XapaKTEPUCTUK CITyYailHON BETHMUNHBL.

[Tocse BoiOOpa myHkTa MeHio CepBuc \ AHAJMM3 JaHHBIX...\QnucaTeIbHAasi CTATHCTHKA YKAKATE
B KauecTBe BXOoAHOTro nHTepBasia A2:G2, moctaBbTe Guiakku MeTKH B IEPBOM CTOJI0IE U
HroroBas craTucTuka, a nepexitoyaTens I'pynnupoBanue B Mojgo0KeHUE CTPOKHM. Pe3ynbrat
npencrasieH B Tadnuie 1.3.

Taomauna 1.3.

O0BEM TOCTABOK
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Cpennee 110
CrangaprtHas ommoOKa 9,746794
Menuana 112,5
Mopna

CranmapTHOE OTKIIOHEHUE 23,87467
Jlucniepcusi BEIOOpKH 570
DKcrecc -1,57202
ACHUMMETPUYHOCTh -0,16534
WuTtepBain (pa3max) 60
MuaUMYM 80
Maxkcumym 140
Cymma 660
Cuer (n) 6

AHAJIOTUYHO IPUMEPY UCTIONB3yeTe cpencTBO OnucaTebHasi CTATUCTHKA IS CBOUX JTAHHBIX.
Jlabopamopuasa pavoma Nel.3. Ilapamempot HopmanbHozo pacnpeoenenus

IIPUMEP

Jlnst 3amayun u3 JIP Nel.2. moctpouTts (yHKIUIO pactipeaeacHus F(X) i IIoTHOCT pacipeaeaeHus
f(X), ucxos1 M3 MPEAMOIIOKESHUS O HOPMAITLHOM PAaCIpe/ICIICHUH CITyYaifHOW BETMYNHBI.
Buvinonnenue

[Moctpoum dynkimu mis orpeska M[x]-3c[x] < x < M[x]-3c[x], Tak kak ciyyaiiHas BeJTMYHHA
HAXOJUTCS B 9TOM MHTEpBaJie ¢ TOYHOCTHIO 110 0,3%. [Liist aToro B muamazone A10:T10 paccuntaem
3HA4YeHHUs X'

Al10: x

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

C10: =B10+$B$6/3

3areM HE0OXOaMMO cKonupoBaTh popmyiy u3 siueiiku C10 B quanazon D10:T10.

AlL:F(x)

Al12:f(x)

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

B12: =HOPMPACTI(B10;$B%$4;$B$6;J10Xb)

3areM HEOOXOIMMO CKOIUpoBaTh popmyiel u3 siueek B11:B12 B nuanazon C11:T12.
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3aKoH pacnpeziesieHUs: MOKHO MPEACTaBUTh B OoJiee HAMISIIHOM opMe, UCTIONb3YS JUarpaMmmy
Tun Hecrannapruas I'paduxu (2 ocu), Ucxoansie nannabie A10:T10 pacnionokeHsl B CTPOKAX.
[Tomrydennas auarpamma npejacrasieHa Ha puc.l.2.

[To rpaduxy 6e3 Tpyaa MOXKHO ONPEeNIUTh, HAIPUMED, UTO CllydaiiHas BEJIHMUYUHA «00bEeM

pacrmogaraeMoro ChIpbsi» MOKET MPUHUMATh 3HaueHus1, MeHbIne 102 ¢ BepositTHOCThIO 40%; 1,

1,2 0,018
f’.\\ T 0,016

1 yEs al oy
,/’ + 0,014

0,8 / / 0,012
T 0,01
F 0,6 i —u— F(X)

f
/ / \ - 0,008 )

0,4 ¥ 0,006
/ \0\ + 0,004
0,2 // N
e | | T 0002
0 Hefia] et 0

38 54 70 86 102 118 134 150 166 182

Puc. 1.2

BEPOSTHOCTH TOT'0, YTO 3HAYCHHE CIIydyaltHON BelMuMHbI OyaeT 6ombie 150 paBHO 3%.
AHanornyHo nmpumepy noctpoiire miotHocTs f(X) u GyHkuro pacnpenenenus F(X) mis cBonx
JAHHBIX.

Buumanue: HoMepa siueek JOHKHBI COOTBETCTBOBATH PACTIONOKEHHIO TaHHBIX 110 OTHOCUTEJIBHBIM

JOXOJHOCTAM.

Jlabopamopuasa paboma Ne2. Inemenmovl KOppeNAyuoOHHO20 AHAIU3A

IMpumep BuImoHeHHUs 3agaHusA 2. [IpeaonoKuM, 4To 3aCTPOUIIUK OIICHHBACT CTOMMOCTh
Tpynnbl HeOOMBIINX O(UCHBIX 3aHUH B TPAAUIIMOHHOM JEIOBOM paiioHe. 3aCTpONIIMK MOXKET
UCIOJIb30BaTh KOPPEISIIIMOHHBIN aHAIHU3 111 YCTAaHOBIICHUS CBS3H MEXKIY BHIOpaHHBIMU
TIEPEMEHHBIMH.

Ilepemennas CMbIca nepeMeHHON

y OrieHOYHAas 1IeHA 37]aHus T10]] 0puC, ThIC. $;
x1 OO01mas Tionaae B KBaJIpaTHBIX METPaXx;
X2 KomnnuectBo o¢ucos;

X3 KonnyecTBO BX0JI0B;

x4 Bpewmst okcrutyaTanuy 34aHus B TOAax.
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B sTOM npumepe npeamnonaraercs, 4To CyIeCcTBYeT JIMHEHHAs 3aBUCUMOCTb MEXTy KaXKa0H
He3aBHCUMOM nepeMeHHoH (X1, X2, x3 u x4) 1 3aBUCUMOI iepeMeHHOM (Y), TO €CTh LIEHOM 3/1aHus
o opuC B TaHHOM paiioHe. 3acTpoduk Hayraa Beioupaet 11 3manuii uz umeronmuxes 1500 u

IMOJIy4acT CICAYIOMUEC TaHHBIC.

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 1,5 |99 126
2471 |2 2 34 142
2494 |3 3 23 163
2517 |4 4 55 169
2540 |2 3 22 149

"Ilon-6xo00a" (1/2) o3nauaem 6x00 monvko 0Jis1 00CMABKU KOPPECHOHOEHYUU.

Heo06xo1muMo yCTaHOBHUTH CTETIEHb TECHOTHI CBS3U MEKIY OOBSICHAIONMMH EPEMEHHBIMH U

O0OBACHIEMBIMH.

Beinosinenne

Jlnst BIaMcaeHus KodppUIreHTa KOppessiui MeX 1y 1ByMs HaOopaMu JTaHHBIX Ha JIUCTE

ucnosnbiyercs craructudeckas pyHkiuss KOPPEJI unu meron Koppeasinus u3 Ilakera ananusa.

3amoHuM aHHBIMU quama3oH AL:E12.

1. Jlns HaxoXAeHUs MapHOM perpeccuu (HampuMep, MeXKAy IUIOMIAAbI0 U IIEHO) UCTIONb3yeM
¢yukuuro KOPPEJI(), yka3aB B okHe auanora auanazonsl A2:A12 u E2:E12. [TonyuenHoe
3HaueHue 0,32 CBUAETEIbCTBYET O HAJIMUNU CJIa00N TUHEHHOHN CBSI3U MEX/1y BBIOPAHHBIMHU
MepEeMEHHBIMH.

2. YroObl HaliTH KOAPPHUIIMEHTHI KOPPEISILUN MEXKIY BCEMU apaMy MEPEMEHHBIX BOCIOIb3yeMCs
cpeactsom Koppeasiuusi u3 Ananusza 1aHHbIX. B okHe auanora Heo0X0auMo yKa3aTh BXOJIHOU
WHTEPBAJI, HATMYME METOK (ITOJIMUCEH K JaHHBIM) B IEPBOM CTPOKE, Ha3BaHHE JIMCTA, HA

KOTOpOM OynyT 0TOOpakeHbI pe3yJIbTaThl aHATH3a.

x1 x2 x3 x4 y
x1 1
x2 0,22 1
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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 guajora «Koppessius».

[Tocrne BBIMONHEHNS aHATHM3a U3 OTYETa MOKHO YBHJIETh, YTO B HAUOOJIBIICH CTENIEHU IIEHA JOMa
OTIpeICTISETCS KOIMYeCcTBOM 0pHUCcOB B HeM (ko3 durment koppemnsanun 0,88). OtpunarenpHo Ha
IIEHE CKa3bIBAETCS BO3PACT JOMa, — YeM OH OOJIbIe, TEM JIOM JelieBie (KO3 PUIIMEeHT KOPPeIsIuu
-0,45). MOXHO TakXe cIelaTh BBIBOJI O CYIIECTBYIOMICH JUHEHHON 3aBUCUMOCTH TIJIOIIAIN JOMa U

KOJIMYECTBA BXOJIOB B Hero — ko3 dumuent koppemsuu 0,62.

3AJJAHUE. [Ins BeinonHeHus paboTsl MOTPeOyIOTCs BEIOOPKH, XapaKTEPU3YIOIIUE TPYIITY
ciny4yaHbiX BennuuH: meHbl oTKpbiThs (OPEN), nienst 3akpoitust (CLOSE) u 06bem Topros (VOL).
Cuauana, npumensist MacTep [1uarpamMmm, cieayeT IOCTPOUTh TOUSYHBIE KOPPEISAIMOHHBIE OIS
must map OPEN (1-s monouna nanubix) ¥ CLOSE (1-s1 monouna nannbix), OPEN (Bce nanubie) *
CLOSE (Bce nannbie), CLOSE (1-s monoBuna ganubix) * VOL (1-s monosuna nanusix), CLOSE
(Bce mannbie) * VOL (Bce naHHbIC).

3arem, ucnomnn3ys craructudeckyro Gynknuro KOPPEJI, Hano HaiiTh mapHbie KOAPOUITUSHTHI
KOPPEJSIIUY [T BCEX Map, YKa3aHHBIX BBIIIE.

[Tpumensss AHAJIN3 JTAHHBIX/KoppeJsinys, TOCTpOUTh KOPPEIALUOHHBIE TaOIHUIIBI IS TPOEK
OPEN (1-s momoBuna panubix) ¥ CLOSE (1-s1 momoBuHa nanubix) * VOL (1-s1 mosioBHHA TaHHBIX )
u OPEN (Bce nannbie) * CLOSE (Bce mannbie) * VOL (Bce maHHBIE).

Wcnone3ys cratuctudeckyto Gyakiuio JIMHEWH, HaiiTy mapaMeTphbl IPSIMBIX IO METOJTY

HauMeHbIIMX KBagpatoB A nap 3HaueHnit OPEN, CLOSE u CLOSE, VOL.

Jlabopamopnas padoma Ne3. Ilapnas nuneinnan pecpeccus. Henunennaa napuas pezpeccus
Jlabopamopnasa paooma Ne3.1. Ilapuasa nuneitnas pezpeccus.
ITpumensis AHAJIN3 JTAHHBIX/perpeccusti, nocTpouTts 6 Mozeel NapHOU JIMHENHON perpeccun
IS Tap:
1. OPEN * CLOSE (uepe3 1 gac)
OPEN (1-s monoBuna naunbix) ¥ CLOSE (uepe3 1 vac) (1-s1 mooBHHA JaHHBIX)
OPEN * CLOSE (uepe3 9 uacoB)

2
3
4. OPEN (1-s nonosuna nanubix) ¥ CLOSE (uepe3 9 uacoB) (1-s mojIOBHHA TaHHBIX )
5. OPEN * CLOSE (uepe3 45 gacoB)

6

OPEN (1-s monoBuHa nauubix) ¥ CLOSE (uepe3 45 yacoB) (1-s moJ0BUHA TaHHBIX)
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3ameuaHue: B KapTUHKe Pecpeccus yCTaHOBUTH Yposenv nadexcnocmu B 99% u OTMETUTH TOJIBKO
BbIBOJ [ paguxa noobopa na Hogom pabouem nucme.
Bo Bcex Mozensax mpoBepUTh CTATUCTUYECKYIO 3HAYMMOCTh MapaMeTPOB MOJICIIU MIPU YPOBHAX
3HauumMoctu 1% u 5%. CpaBHUTH KaueCTBO MOJENIel, OOBSICHUTD pa3inyue.
Copepxanue oTuera:

1. DxoHoMuyeckas NOCTaHOBKA 3aJJauH.

2. MaremMaTHuecKas IOCTaHOBKA 3a/1a4H.

3. AJrOpUTM pelieHus 3a/1auu.
4. Pe3ynbTarhl pelIeHUs 33a1a4u
3)

OKOHOMHUYECKAsi UHTEPIPETALUs OJIYyUYEHHBIX Pe3yJIbTaTOB

Jlabopamopnas paboma Ne3.2. Henuneiinaa napnas pezpeccus.
1. TloctpouTts 2 MoenH MapHOW HEIMHEHHOU perpeccu, B3sB B 1-i MoJieH B KauecTBe
HE3aBUCHMOMH 1epeMeHHo! 1ieHbl OTKpbITHA (cTostberr OPEN) u 3aBucuMoii mepemMeHHON
— 1eHbl 3akphiThs yepe3 1 gac (cronbery CLOSE); Bo 2-if Moenu paccMOTpETh mapy
OPEN — CLOSE uepe3 45 yacoB. Cuntaem, 4To 3aBUCUMOCTb cTeneHHas (cM. [Ipumep
HIKE).
2. TIpoBepUThH CTATHCTHYECKYIO 3HAYMMOCThH KO3(PPUIIMCHTOB PETPECCUH.
3. CpaBHHUTH Ka4eCTBO IMOCTPOSHHBIX MOJIENIEH M COOTBETCTBYIOIINX MOJIEIECH TapHOH
JTUHENHON perpeccuu, MOCTPOSHHBIX MO TEM K€ IEPEMEHHBIM
ITIPUMEP
Ha mpaxTrke yacTo BcTpeyaeTcs CUTyaIusi, KOTJa aprOpHO W3BECTEH HENWHEHHBIN XapakTep
3aBHCHMOCTH MEX/Ty OOBSCHICMBIMH U OOBSICHSIONMMHE ITepeMeHHBIME. B aTOM ciydae ¢pynkims f
B ypaBHenuu y=Ff(a,x) Henuneiina (a — BeKTOp mapamMeTpoB (QyHKIIUH, KOTOPBIE HAM HYKHO
OlLIeHUTH). Hampumep, Bu 3aBUCUMOCTH MEX]Ty IIEHON M KOJTUYECTBOM TOBapa B TOH K€ MOJIEIH
cTpoca ¥ MpeIOKEeHUs: OHA HE BCET/Ia MpeoaraeTcs JMHEHHOW, KaK B HAaIllleM MTpUMeEpe.
Henunetinyio ¢hoynkyuio modsxcno npeoopazosams 6 nunetinyro (Hampumep, JorapupMupoBaHUEM ).
Ecnu nHenuHeliHas 3aBUCUMOCTH MOXET OBITH 3aMKcaHa B BUIE CYMMBbI (PYHKIIMI OT HEU3BECTHBIX Xi
(manpumep, y = a + bx1 + cx12 + hxz), To MOKHO TIOCTPOHUTE HOBBIE PSB! JAHHBIX (JUIS IPUMEpA B
CKOOKaX - P/ IaHHBIX X1°) M OIIEHUTH C HUMH JIMHEHHYI0 perpecciio. Hanbomee
pacnpocTpaHeHHbIe BUIBI (DYHKINN U IpeoOpa3oBaHMi TaHHBIX, HEOOXOIUMBIC JITSl IIOCTPOCHUS
HY’KHOTO HabOpa HOBBIX MEPEMEHHBIX, OOBIYHO 3aJI0KEHBI B IPUKJIATHBIE PETPECCUOHHBIC TTAKETHI.
[IponemoHcTpHupyeM npeoOpa3zoBaHie HETUHEHHON QYHKIIMH B IMHEHHYIO Ha TpuMepe YHKITUH
Ko66a-/lyrmaca.

[Tyctb TpeOyeTcst OoLeHUTh MapaMeTphl Mpou3BoACTBEHHOM QyHkumnu Ko66a-/lyrnaca
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Y=AX?2Z"

Jlis nuHeapu3anuu npojorapugmupyem ooe 4acTu:

InY=InA+ « InX+ gInZ.

[Tonyuyennas ¢popmya TUHEHHA OTHOCUTENHHO JlorapudMoB Beiycka Y, kanutana X u Tpyaa Z, u

OHA MOXET OBITh OLCHCHA KaK MHO>XCCTBCHHAasA JIMHEHHAas perpeccus.

Jlabopamopnas paboma Ned. MuoosrcecmeeHHas TUHENIHAA pezpeccus.

1. TlocTpouTh MOJIEb MHOXKECTBEHHOW JIMHEHHON perpeccuu, B3sB B KAUeCTBE
HE3aBHCUMBIX IIEPEMEHHBIX IIEHBI OTKPHITUSA 1 00beM Topros (crondust OPEN u VOL) u
3aBHCUMOIT iepeMeHHOM — LeHbl 3akpbitust (ctonoery CLOSE). Cwm. Ilpumep Huke.

2. TIpoBepUThH CTATHCTHYECKYIO 3HAYMMOCTEH KO3(PPUIIMCHTOB PETPECCUH.

3. CpaBHHUTH KQ4eCTBO IMOCTPOSCHHOW MOJICIH M MOJICTH TIAPHOW TMHEHHON perpeccum,
noctpoeHHoi o nepemeHHbIM OPEN 1 CLOSE. Mo3xHO /1 yAaIuTh KaKy-JIu00
NEPEMEHHYIO U3 MOJIESI! MHOKECTBEHHOM perpeccuu 0e3 3aMETHOTO yXyALICHUS
KayecTBa MoIeiu ?

IITPUMEP

Vcnonb3ys MHOXKECTBEHHBIN pErpeCCUOHHBIIN aHAIN3, OLEHUTH LIeHY O()UCHOTO 3/]aHUs B 33JaHHOM

paiiloHe Ha OCHOBE OIMCAHHBIX IEPEMEHHBIX (CM. J1a0. pad. 2).

Brimonnenue.

JI1s1 HaXOXKICHHST ypaBHEHHs perpeccun ¢ momopsio byuxupn JMHENH() Heo6xoammo

BBINOJIHUTH CJIETYIOIIUE 1Iary.

1. OgzarnaBbTe 001acTh OyaylIero oryera, Beesis B kietky G1: PerpeccuonHslii aHamms.
Brigenute nuanazon G2:K9. Pazmep nuana3zona BeiOMpaeTcs cieayomuM odpa3zom. Yucno
CTPOK — OJIHA, €CIIM TPEOyeTCsl MOIYIUTh TOJIBKO KO3 (DUIIMEHTHI PErPeccuy, MATh, €CIH
HEOOXOIMMO MOTYYHUTh JONOTHUTEIBHYIO CTATUCTHUKY. YNCIIO CTOJIOOB COOTBETCTBYET YHCITY
MIEPEMEHHBIX.

2. Buibepute dynxuuro JJMHENH() u3 pasaena cTaTHCTHYECKHUE 1 3aTIONHATE OKHO JHAJIOTa

cornacHo puc.4.1.
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Puc. 4.1.

N3BecTHBIE 3HAYEHHMA Y - 5TO MHOKECTBO 3HAUYEHHUH Y, KOTOphIE yKe n3BecTHbl (E2:E12).
H3BecTHBIE 3HAYEHHUSI_X - 3TO MHOKECTBO 3HAYECHMH X, KOTOPBIE YK€ U3BECTHBI JJIs
cootHomenus (A2:D12). MaccuB U3BECTHBIE 3HAYCHUS X MOXKET COJIEPKATh OJTHO MJIM HECKOJIBKO
MHO>KECTB IEPEMEHHBIX IIPU YCIOBUHU, YTO OHU UMEIOT OAMHAKOBYIO Pa3MEPHOCTh C MACCUBOM
W3BECTHBIE 3HAYECHUS Y.

Koncer — 370 toruueckoe 3HaueHue, KOTOpOE yYKa3bIBaeT, TpeOyeTcs Jih, YTOObI KOHCTaHTa oo ObLIa
paBHa 0. Eciu koHeT umeet 3Hadenne MCTHUHA unu omyieHo, TO 0lo BEIYUCIIACTCS OOBIYHBIM
obpazom. Eciu konct umeer 3nauenue JIOXb, To oo nonaraercs paBubiM 0 1 3HaYSHHS Ol
MOA0UPAIOTCS TaK, YTOOBI BBIMOIHSIIOCH COOTHOIICHHE Y = aX.

CTaTHCTHKA — 3TO JIOTUYECKOE 3HAUEHUE, KOTOPOE YKa3bIBaeT, TpeOyeTcs 11 BEPHYThH
JOTIOJIHUTENBHYIO CTATUCTUKY 10 perpeccun. Ecnu craructuka umeer 3nauenue MCTHUHA, To
dynxims JUHENH Bo3BpaliaeT 10NONHUTEIBHYIO PErPECCHOHHYIO CTATHCTHKY. Eciy craTicTnka
umeeT 3HaueHue JIOXKD wum omynieHa, To GyHKIUsS JIMHEWH BO3BpAIIAET TOJIBKO

KO3 QUITUEHTHI .

3. ®ynkuus JJUHEWH() sBsercs Gopmyinoii Maccusa. [T05TOMy MOCIIe 3aM0IHEH s OKHA HATI0ra
HeoOxoaumo kombunarueii Shift-Ctrl-Enter 3aBepiuts 3amosnHenne BbIICIEHHOTO JHANa30Ha.
=JIMHEWH(E2:E12;A2:D12;ICTUHA;UICTUHA)

BO3BpAILIACT CJIEIYIONINE PE3yIbTATHI.

-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/

#H/

#H/

432,4997

6

#H/]T

#H/]T

#H/]T

1744,676

6,050904

#H/

#H/

#H/

Tenepb MOKeT OBITh MOTYYEHO YpaBHEHNE MHOKECTBEHHON perpeccuu

Y = aiX1 + apXo + asX3 + auXa + oo

y =0,03x1 + 12,62x2 + 2,71x3 — 0,02x4 + 56,59

[To sTOoMy ypaBHEHUIO 3aCTPOUIITUK MOKET ONPEACTUTH OIEHOUYHYI0 CTOUMOCTD 3/IaHus 0] opuc B
TOM K€ paiioHe, KoTopoe uMeeT Tutomiaas 2500 KBaIpaTHBIX METPOB, TpU oduca, 1Ba BXOa,
31aHUIO 25 JIeT, UCIIOJIb3YS CIEAYIOIIEee YPAaBHEHHUE:

y =0,03*2500 + 12,62*3 + 2,71*2 - 0,02*25 + 56,59 = 175,37 1bIC.S.
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Jlabopamopuas paboma Ne5. Bpemennvie psaovt. Aemokoppenayus ocmamxos. Memoo
CKO1b3AU4€20 CpeoHezo.

Jlabopamopnasa pavoma Ne5. 1. Aeémoxoppenayus ocmamkos.

[TocTpouTh MOJIENTH MAPHOM JTMHEHHOM PErpeccrui, B3sB B KAUYECTBE 3aBUCUMOM MEPEeMEHHON Y —
nensl 3akpbITHs (cTonberr CLOSE), a B kauecTBe HE3aBUCUMON MEPEMEHHOM X — MOPSAKOBBIE
HOMEpa. Y CTaHOBUTb, CYIIECTBYET JIU aBTOKOPPEISALMSA OCTaTKOB, C IIOMOILBIO:

a) BU3YyarbHOI0 0TOOpaXeHUs JaHHBIX, TOCTPOUB 2 rpaduka. OauH rpa@uk B KOOpAUHATAX
(mopsAKOBBIN HOMED |, OCTATOK ¢j). BTopoii rpaduk — B KoopAuHATaX (OCTATOK €j-1 , OCTATOK € );
0) craructuku JlapOuna-Yorcona (CM. TEKCT HUXKE)

Aemoxkoppenayus ocmamxog

Bin3koe K eMHAUIE 3HaueHue KodPduImenTa feTepMuHanuy R? ele He CBHIETENHCTBO BBICOKOTO
KauecTBa ypaBHeHHs perpeccuu. [loaToMy cneayromuii aTamn npoBepKy KadyecTBa YpaBHEHUS
perpeccuu - mpoBepKa HEKOTOPHIX BAXKHBIX CBOMCTB, BBIMOJHEHHUE KOTOPHIX MPEIOIaraaoch npu
OIICHUBAHUU ypaBHEHUs perpeccur. OJHUM U3 OCHOBHBIX MPEATOIAraeMbIX CBONCTB OTKIOHEHUI
ei 3HAYCHUI Yj OT perpecCuOHHON (HOpMyIIbI Y=o+ [x SIBISIETCA UX CTAaTUCTHYECKAst HE3aBUCUMOCTh
Mexay co0oi. [Iposepsemcs 00bIUHO UX HEKOPPENUPOBAHHOCMb (ABNAIOWAAC HE0OX0OUMBIM, HO
HeooCmamoyHblM ampudymom He3asUCUMoCmu), npuiem HeKopperupo8anHoCmy COCEOHUX
geauuun ei . CocCeTHUMU MOXHO CUMTATh COCETHUE BO BPEMEHHU (B CIy4yae BPEMEHHBIX PSIJIOB) WU
10 BO3pacTaHUIO MEPEMEHHOM X (B Cllyyae MepeKPEeCTHBIX BEIOOPOK) 3HAUeHUS ej. [IpakTuuecku

UCTIONB3YIOT cmamucmuky lapouna-Yomcona DW, paccautbsiBaemMyto 1o ¢popmyiie:

PUCENE
280

IIo Ta6J'II/II_IaM HaxoasaTCsa (HpI/I JAaHHOM YPOBHEC 3HAYUMOCTHU, YUCIIC Ha6HIO,Z[eHHI>'I N HC3aBHUCHUMBIX

DW =

MIEPEMEHHBIX ) IOBEPUTENIbHbBIE HHTEPBAJIbI, B IIpe/ieJaX KOTOPBIX HyJieBasi TUIOTe3a (OTCYTCTBHE
aBTOKOPPEJSALMU OCTATKOB €j ) IPUHUMAETCS, OTBEPIraeTcs WM HE MOKET ObITh MPUHSATA WIN
oTBepruyra. BaxxHo, uro /uig ctatuctuku /Jlapouna-YoTcoHa CyIIEeCTBYIOT ABa KPUTHUECKUX
3HAYEHHs, MEHBIINE JBYX: HIDKHee d|, KaK rpaHuIa U MPU3HAHUS TTOJIOKUTEITBHON
ABTOKOPPEIAIMH OCTATKOB U BepxHee Oy Kak rpaHulla IPU3HAHUS €€ OTCYTCTBUsL. J{JIsl MpoBepKU
TUIOTE3bI 00 OTPULIATEIbHON aBTOKOPPENSAILIMU OCTATKOB 3TH KPUTHUECKHE 3HAUEHUSI OTPAXKAIOTCS

CUMMETPUYHO OTHOCHUTENIBHO yKcina 2 (puc.6.4.).

0 di du 2 4-d, 4-d, 4 Dw
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Puc. 5.1.

Ilpumep 6.2.

[Tycth oneHeHa mapHast TuHEHas perpeccus mo 15 nabmoaenusm, u DW= 1,1. 3agagum ypoBeHb
3HaunMocCTH 5% u Haiigem mo tabmauram di = 0,95; dy = 1,23. HyneBas runore3a Oblia Obl IPUHSTA
npu dy = 1,23 < DW < 2,77 = 4-dy u orBepruyta npu DW < 0,95 = d), wniu DW> 3,05 = 4 -d.
[Tockonbky B naHHOM citydae DW nexxut mexxay dy u di, HyneBas rTUIioTe3a He MOXKET ObITh HU
MIPUHSATA, HU OTBepruyTa. Eciu anbTepHaTUBHONM TUIIOTE301 SBJSETCS TUIIOTE3a O MOJIOKUTEIbHOM
aBTOKOPPEISIIMU OCTATKOB (OTpULIaTEIbHAs U3 COJEepKATEIbHBIX COOOpaxeHni 0TOpackIBaeTcs),
To Kputuueckue 3HadeHus dy = 1,23 u di = 0,95 cooTBeTCTBYIOT 2,5%-HOMY YPOBHIO 3HAYHMOCTH.

Koney npumepa

Kak B o0miem citydae BBITTIAIAT IPUMEPHO KPUTHUECKHE BeTHUnHbI craTucTiuku DW? B nepsom
MPUOIMKEHUH MOXHO CKa3aTh, YTO MPHU JOCTATOYHOM 4HCie HaOmoaeHni (He MeHbie 12-15), mpu
1-3 oOmsacusromux nepemerabsix DW nommkHa ObITh He MeHee | (i He Oobire 3). B mpoTuBHOM
CJIy4ae MbI PU3HAEM CYIIIECTBOBAHUE aBTOKOPPEJISIIIUN OCTATKOB M MOIBITAEMCS YITyUIIIUTh
dbopmyny. Ecinu cratuctika DW naxoautes npubnusutenbio mexay 1,2-1,3 u 2,7-2,8, Mbl MOXkeM
CUUTATh, YTO CTATUCTHUYECKU 3HAUMMAsi aBTOKOPPENSAIUS OCTaTKOB OTCYTCTBYET. B
MIPOMEXKYTOYHOM CJIy4ae JOCTaTOYHO HAJIeKHBIN BBIBO/JI CCNIaH ObITh HE MOXKeT. Eciin uucio
HaOJIOJICHUI pacTeT, TO KpUTHYECKUE 3HaYeHUs cTaTucTuku Jlapouna-Yorcona di u dy
npuoIKarTes K 1ByM: st 60-70 HaOI0IeHU# ee HI)KHEe KPUTHIECKOe 3HaueHue 0|, cocTaBseT
npumepHo 1,4-1,5. DTo BepHO i MPEKHET0 OTHOCUTENHEHO MAJIOTO YUCIIa 00BICHSIOMNX
MEPEMEHHBIX;, €CITU ATO YUCIIO PACTET, TO KpuTudeckoe 3HaueHne DW cTaHOBHUTCSI MEHBIIIE.

Wrak, 0600mas, eciu cmamucmuka /lapouna-Yomcona cocmasnsiem 1,5-2,0-2,5, mvl xoms u ne

Modicem bblmb AbOCONIOMHO yeepenvl, Ymo OMKJIOHEHUA Om JUHUU peepeccu 63dUMHO HE3ABUCUMDbL,

HO 00bIYHO YO0BNIEMBOPAEMCS IMUM 8 NPOGEPKE UX HE3ABUCUMOCTIU.

B cnyuyae HanmuuMsi aBTOKOPPEISILIMKM OCTATKOB MOJIy4eHHas (POpMyJia perpeccuy CYUTAETCs OObIYHO
HEYJI0OBJIETBOPUTENbHON. B3rnsHyB Ha rpaduk nmoBeieHNs! OTKJIOHEHUH ei, MOYKHO ITOMCKaTh
ApyTyio (HeNuHeHy10) GopMyiTy, BKIOUUTH HEYYTEHHBIE 10 3TOTO (haKTOPbI, YTOYHUTH IEPUOT
MIPOBE/ICHUS PAaCUueTOB MM Pa30UTh €ro Ha YacTH, TMOO MPUMEHUTH K IaHHBIM YMEHbIIAIoIIee
aBTOKOPPEJISIUIO OCTATKOB MTpeoOpa3oBaHue (HanmpuMep, aBTOKOPPENLIHOHHOE IpeoOpa3oBaHue
WM METO/I CKOJIB3SALINX CPETHUX).

Cratuctuka DW no3BosisieT mpoBepUTh HEKOPPEIUPOBAHHOCTH OTKJIOHEHHUH OT JIMHUHU PErPECcCUU.
Hexotopsie apyrue cBoiicTBa 3TUX OTKIOHEHUH (HalpuMep, HOCTOSHCTBO UX JUCIIEPCUN) MOTYT
OBITh TaKKe MPOBEPEHBI C TOMOIIbIO CIEIMAIBHBIX CTATUCTUK. MBI He OyZieM OCTaHaBIMBATHCS Ha

3TOM MOJIPOOHO, YIIOMSIHYB JIMIIIH O CYyIIECTBOBAaHUHU caMOil poOiembl. Paccyxaenus mpu 3ToMm
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MOTYT OBITH ITOJJOOHBIMU TTPEKHUM: €CJIM 3HAYCHHS TECTOBBIX CTATHCTHK "TUIOXHE", TO MOYKHO
MOTBITATHCS. YTOYHHUTH (POPMYITY CBSI3U, HAOOP OOBSICHSIOMINX IEPEMEHHBIX W IPOLETYPY

OLICHUBAaHWAI.

Jlabopamopnasa pavoma Ne5.2. Memoo cKkov3augezo cpeonezo.

Jlns Bpemennoro psga Y(t), rae Y(t) - 3HaueHue 1eHbl B MOMEHT BpEeMEHH (TTOPSIKOBBIN HOMED) i,
MOCTPOUTH 3 KPUBBIE METOJIOM CKOJIB3SIIETO CPEAHETO (CM.TEKCT HUXKE), UCTIOIb3YS

CepBuc— AHanu3 gaHHbIX—CKOJB3s1IEE CPeAHEE CO 3HAUCHUAMHU UHTEpBAJIOB 3, 21, 35.
CpaBHUTH MOJTY4YCHHbIEC KPUBBIE.

Memoowl cenasrxcusanusn 6pemennozo paoa

[Toxg meTomaMu critaskuBaHus BDEMEHHOTO psifia TOHUMAETCSI BhIJICTICHUE HECTy4yaHOM
coctapJstoleit. [1peamonoxum, 4To U3BECTEH OOIIMI BH/I HECTy4yaiHoW cocTapstomien F(t) as
psma Y ()=F(t,a)+ g(t). D10 MOxeT ObITH OTMHOM, psit Dypwe u T.1. Toraa Bo3HUKAET 3a1a4a
OLICHKH MapamMeTpoB o.. B Takoli mocTaHOBKE 33/1a4i UCMOJIB3YIOTCSA aHATUTUYECKUE METOIBI.
Ecnu Bua HecyvaiiHO# cocTapistolneit Hem3BecTeH F(t), TO HCHONB3YIOTCS aIrTOPUTMUYECKUE
MeTojbl. K TakuM MeTo/1aM OTHOCUTCSI METO/1 CKOJIB3AIIEr0 CPEAHETO, JIeKaIINi B OCHOBE Ooliee
CJIOXKHBIX MPOIEAYP CTIaKUBAHUA.

Memoo ckonvzauezo cpeonezo

B ocHOBe MeTO/I0B UCKTIOUEHHUS CITYYaHBIX OTKJIOHEHUH JISKUT CIEAyIoIIas uaes: eciu pa3opoc
3Ha"eHn# paga Y (t) 0KoIo CBOEro cpeHero 3HaUeHNs a XapaKTepu3yeTcs Auciepcreil 62, To
paszopoc cpeanero u3 N uieHoB BpemenHoro psaa (Yi+...+YN)/N okoio Toro ke 3HaueHus Oyaer
XapaKTepU30BaThCS TOPA30 MEHBIIEH BETHIMHOI auciepcnH, a nMeHHo 62/N. YMeHbIeHne
JUCTIEPCUU M O3HAYAET CIUIAKUBAHUE TPACKTOPHUU.

[Tpenmnosnoxum, uro omudku £(t) HEKOppPETUPOBaHKI 10 BpeMeHH, HHaue npuMmeneHrne MHK mact
cMelleHHbIe OlleHKH. [Iporenypa criaxxuBaHus BpEMEHHOTO psifia COCTOUT B cienyromieM. [Tycts n
— YKCJIO0 YPOBHEH psija, M - MPOU3BOJILHOE YUCIIO, HE ITpeBocxosmiee N/3, 00br4HO He Oosblie 3, U
N=2m-+1. Toraa oreHKH BBIYUCIISIOTCS CIICTYIOIIHM 00pa3oMm:

A k=m k=m
F) =D wY(t+k) >w, =1
k=—m

yf=m+l, m+2, ..., n-mu k=m — Beca, ONpeesieMble

IIOJINHOMHAJIBHBIM HpI/I6J'II/I)KeHI/IeM F (t)

Wt
HpHp:]_ X 2m+l.

IIPHU 3aJaHHOM M U P — NopsAKe NoJIMHOMA. B wacTHOCTH,
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Ipunoosicenue 1

AHHOTAIIUSI PABOYEN TPOT'PAMMBI JIACITATLIVHBI

Jucuummba «OKOHOMETPUKaAy peanusyeTcs Kadeapold MOAETHPOBAHUS B HKOHOMHKE U
ynpasiieHuu ¢akysbTera yrpasieHus NHCTUTYTa 9JKOHOMUKH, YIIPaBJICHUS U IIpaBa.

Ienp OUCHMIUIMHBI: TOATOTOBUTH CIIELUAIUCTA, CIOCOOHOTO HAa OCHOBE OIMCAHUS
SKOHOMHMYECKHUX  TMPOLIECCOB M  SBJIEGHUN  CTPOUTH  CTaHAAPTHBIE  TEOPETUYECKUE U
SKOHOMETPUYECKHE MOJIENH, aHAJIU3UpPOBaTh U COAEPIKATEIBLHO HHTEPIPETUPOBATH I0JIyYEHHBIE
pE3yNbTATHI.

3amaynd JUCHIUTUIAHEL:
® OBJIAZIETH OCHOBHBIMU MATEMATUKO-CTATUCTUYECKUMU METOAaMU MTOCTPOCHHS
9KOHOMETPHYECKHX MOJICIICH,

® HAy4YUTHCS CTPOUTH SKOHOMETPUYECKUE MOJIEIM HA OCHOBE pPEAJIbHBIX CTATUCTHYECKUX
JNAHHBIX,

® PA3BUTb HABBIKK COACPIKATCIIbHO HHTCPIIPETUPOBATL ITIOCTPOCHHBLIC MOACIIN.

JlucrunianHa HanpasiieHa Ha (GOPMHUPOBAHHE CIIEYIOLINX KOMNemeHyull:
OIIK-2 - CnocobeH ocCyllecTBIATh COOp, aHAIW3 M HCHOJIb30BAHUE JAHHBIX XO3SICTBEHHOTrO,
HAJIOTOBOTO W OIOJDKETHOTO YYETOB, YYETHOW JOKYMEHTAIlMH, OyXranrepcKoi((puHaHCOBOIN),
HAJIOTOBOW M CTaTHCTHUYECKOW OTYETHOCTH B HENSAX OLUEHKU (P(PEKTUBHOCTH M MPOTHO3UPOBAHUS
(UHAHCOBO-XO3UCTBEHHOM MEATEIbHOCTH XO3SMCTBYIOIIEr0 CyObEKTa, a TakXe BbISBICHUS,
MpenyNpexACHUS, TOKAIM3alU1 U HEUTpaln3allui BHYTPEHHUX U BHEUTHUX yTPO3 U PUCKOB,;
OIIK-6 - Cnoco0OeH HcIob30BaTh COBPEMEHHbIE HH(POPMALIMOHHbBIE TEXHOJIOIHMH U NMPOrpaMMHbIE
CpEICTBA MPU PELICHUH NMPOPECCUOHANBHBIX 33/1a4;
OIIK-7 - CnocoOeH noHUMaTh NPUHLUIIBI pa00Thl COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHH U
HCIOJIb30BaTh UX JUISl pellieHus 3a/1a4 Mpo(eccCuOHAIbHOM 1eITeIbHOCTU

B pesynbrare ocBOCHUS AUCITUTUTMHBI 00YYaIONTUHCS JTOJKEH
3namo
- OCHOBHBIE MAaTE€MaTUKO-CTATUCTHUYECKHE METOJbl MOCTPOEHUS SKOHOMETPUYECKUX MOJCNIeH U
OLICHKU KaueCTBa MOJEJEH;
ymembp
- paboTaTh C MPOTPAaMMHBIMU TMPOAYKTAMH, MO3BOJSIFOIIMMHA TPUMEHUTH JKOHOMETPUUYECKUE
METO/Ibl K aHAJIN3Y PEATbHBIX CTATUCTUYCCKUX JTAHHBIX;
e1ademv
- HaBBIKAMU COJICPKATEITHbHON HHTEPIIPETAIIMN TOCTPOECHHBIX YSKOHOMETPUUECKUX MOJICTICH.

[To auctumuiHe MpeycMoTpeHa MPOMEKYTOUHasl arTecTanus B (hopMe dK3aMeHa.
OO61mast TpyA0eMKOCTh OCBOEHUS TUCHUTUIHHBI COCTaBIsIeT 3 3a4eTHbIe equHUIBI, 108 yacoB.
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