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1. lMosicHUTEIbHASA 3aNMNCKA

1.1 lleap u 3aga4y TUCUUILINHDBI

IIpenmer Kypca—MeTOIbl IOCTPOCHHSI HSKOHOMETPHUYECKMX MOJeled Ha OCHOBE
CTATUCTUYECKUX JAHHBIX.
Hean KYp€a—I0Ar0TOBUTh

CIELIMAJINCTA,CIIOCOOHOTOHA0CHOBEOINCAHUAIKOHOMUYECKUXITPOLIECCOBUSABIEHUIICTPOUTHCTAH AP
THBIETEOPETUYECKUEUIKOHOMETPUYECKUEMO 1N, aHATTU3UPOBATHUCOIEPKATETLbHOMHTEPIPETUPOBA
TBIIOJIYYEHHBIEPE3YIbTATEL.
3agaum kypca:
— OBJAJeTh  OCHOBHBIMH  MaTEMaTHKO-CTaTUCTHYECKUMU
SKOHOMETPUYECKUX MOJIENICH;
— HAY4YUTBCA CTPOUTH 3KOHOMCTPUUCCKHEC MOJICIIM Ha OCHOBC PCAJIBHLIX CTATHUCTUYCCKUX
JAHHBIX;
— Ppa3BUThH HABBIKU COJEPKATEILHO HHTEPIIPETUPOBATH TOCTPOCHHBIE MOJIEIIH.

METOJaMU IMOCTPOCHUA

1.2. ®opMupyemMblie KOMIETEHIH, COOTHECEHHBIE C MIJIAHMPYEMBIMH Pe3yJbTaTaMM
00y4eHHUsI MO AUCHUILINHE

Koabl
KOMIIeTeHIIN I

Conep:xanue
KOMIIeTeHI Ml

Ilepeyennb
pe3y/1bTaToB
AUCHUILINHE

IUIAHUPYeMBbIX
00yueHus no

OIIK-3

CIIOCOOHOCTH
WHCTPYMEHTAIILHBIC
cpenctBa JuUiA  00pabOTKH
JKOHOMMYECKUX HJAHHBIX B
COOTBETCTBUU c
IMOCTaBJICHHOM 3ajadei,
IPOAHAIM3UPOBATH
pe3yNbTaThl  PacdyeToOB M
000CHOBaTh  TOTy4YEHHbBIE
BBIBOJIBI

BBIOPATH

3Hamb:  TPUHIUIIBI
MaTEeMATHYECKUX  METOJOB M
UH(OPMALIMOHHBIX TEXHOJIOTH
JUISL  TIPUHSATUS  yIIPABICHUECKUX
pelieHui Ha XO35IICTBEHHO-
YKOHOMHYECKUX 00BEKTAX.

Ymemo: BBIOpATH
WHCTPYMEHTAIILHBIC CPEJICTBA JUIS
00paboTku HKOHOMHUYECKUX
JAHHBIX B COOTBETCTBHH  C
OCTaBIICHHOM 3ajaueit,
MIPOAHATH3UPOBATH PE3yJIbTATHI
pacueToB u 000CHOBATH
MOJTyYCeHHBIC BBIBOJIBI, Ha OCHOBE
OTIHCAHUS HKOHOMHUYECKUX
IIPOLIECCOB M SIBIICHUM CTPOUTH
CTaHJapTHBIE SKOHOMETPUYECKHE
MOJICIIH, aHATM3UPOBATH "
COJIepKaTeNbHO UHTEPIIPETUPOBATD
MOJTy9ICeHHBIC PE3YJIbTATHI.
Braoems: OCHOBHBIMH METO/aMHU,
crocobamu u CpelIcTBaMHU
MOJTy4eHUsI, u nepepaboTku
uH(pOpMAIlMK,  HWMETh  HaBBIKU
paboTBl C  KOMIIBIOTEPOM  Kak
CPEJICTBOM YIIPaBICHUS
uHpopmanuen.

IMPUMCHCHHA




1.3. MecTO JTUCUMIVIMHBI B CTPYKTYpPe OCHOBHOM 00pa30BaTe/ibHOI MPOrpamMMbl

JucnurnmuHa «DKOHOMETPUKA» SBISIETCS 0a30BOM  4acThi0 MPO(EeCCHOHATBHOTO ITHUKIIA
JUCHMIUIMH TOATOTOBKU CTYJEHTOB MO HampaiieHHt0 noarotoBku 38.03.01 «DxoHoMuka» u

peanusyeTcst Ha dKoHOMU4eckoM ¢akyiabTete UDVII PITY.

Jlist ocBOEHUWS MUCHUIUITMHBI HEOOXOIMMBI KOMIETCHIIMH, CPOPMUPOBAHHBIE B XOJE
U3YYCHUs CIEAYIOUUX TUCHUILUIMH: «Teopusi BeposATHOCTEH W MaTeMaTH4ecKas CTaTUCTHKay,
«IKOHOMHUKO-MAaTeMaTHUUYECKHE MOJIETN», « IKOHOMUKO-MATEeMaTUYECKUE METOIbD».

B pesynbTare ocBOEHMS AUCUUIUIMHBI (DOPMHUPYIOTCS 3HAHUS, YMEHHS U BJIAJICHUS,
HEOOXOUMBIC TSI U3YUYCHHSI CISAYIONUX TUCIUILTUH: «MeToIbl ONTUMAILHBIX PEIICHUNY.

2. CTpyKTYypa TUCHUNIHHBI
CTpyKTypa THCHMILUIHHBI JUIsl 04HO# (opmbl 00ydenus (2019 r.u.)

OO0wast TpyA0E€MKOCTb AUCHUILIMHBI « DKOHOMETPUKA» JJIs1 O4HOM (hopMbl 00yUeHHMS
COCTaBIISICT 4 3aUeTHBIC eMHUIIBI, 144 yaca, B TOM YncIlie KOHTAKTHAs paboTa 00ydJaronmxcs ¢
npernojiaBaTeneM 56 4acoB, camocTosATeNbHas padoTta odydarouuxcs 70 4., IpoMeKyTouHast
arrecrauus 18 u.

Buabl yueOHoii padboThI DopmMbI
(B yacax) TEeKYyLIero
KOHTPOJIS
ycreBaeMocCTH,
KOHTAKTHAs bopma
e b g . = = NPOMEKYTOYHOM
i azjes1 JMCHUILIHHBI = = Z x| 3 aTrecTanuu (no
o | E g g E =5 = cemecmpam)
= |EE |zE| &8
= |23 |gg|f¢8
27 |85 ¢
1 BBenenue B 3KOHOMETPUKY. 3amura
DneMEeHThl MaTEMAaTHYECKOU 5 6 6 14 | npakTuueckoif
CTaTUCTUKH paboThI
2 Mopenu napHoi JINHEHHOU 3ammura
perpeccuu, MOCTPOSHHBIE IS MPaKTUIECKON
Pa3HBIX TPy JaHHBIX. 5 4 6 14 | paboTsl
CpaBHeHHE KayecTBa
Mojelen
3 Mopenu napHoil HeTMHEWHON 3ammura
perpeccun 5 4 6 14 | mpakTudeckon
paboThHI
4 Mopaenu MHOXECTBEHHO 3amura
perpeccuu, CUCTEMBI 5 4 5 14 MPaKTUIECKON
HKOHOMETPHUECKUX paboThI
YpaBHEHUN
5 JnHaMudecKkue MoIeIu 3amura
5 6 8 14 | npakTuueckoit
paboTHI
OKk3ameH 18 Hrorosast




KOHTPOJIbHAS
pabora

UTOI'O

24 32 18 70

CTpyKTypa AMCcUMILIMHBI 1JIs1 04HOH Gopmbl 00ydenus (2017 r.H.)

OO01ast TpyA0E€MKOCTb AUCHUILIMHBI « DKOHOMETPUKA» JJIs1 O4HOM (hopMbl 00yUeHHMSI
COCTaBIISICT 4 3aUeTHBIC eNMHUIIBI, 144 yaca, B TOM YMClie KOHTAKTHas paboTa 00ydJaronmxcs ¢
npernojiaBaTeneM 56 4acos, camocToATeNnbHas padoTta odydarouuxcs 70 4., IpoMeKyTouHast
arrecrauus 18 4.

Buabi yueOHol padoThl DopmbI
(B yacax) TeKyllero
KOHTPOJIS
ycleBaemMocCTH,
KOHTAKTHasi bopma
e g . = = NPOMEKYTOYHOM
o/ Pasznen aucuuIuIMHbI = § g = = aTrrecTanuu (no
o | E S g E = |5 = cemecmpam)
5 |25 |zE| &8¢
¢ |EE | 5|2
= = | =2E| g*=
=9 g- < =
= = <
Q
1 BBeneHne B 5KOHOMETPUKY. 3amura
DNeMEeHThl MaTeEMaTUYECKOMN 5 4 6 14 | nmpakTHueckon
CTaTUCTUKH paboThl
2 Monenu napHoi TMHEHHOMN 3amura
perpeccuu, OCTPOSHHbIE IS HPAaKTUYECKON
Pa3HBIX TPy JaHHBIX. 5 4 6 15 | paGoThl
CpaBHeHue KauecTBa
MoJielIed
3 Mopenu napHoil HEIMHEWHOU 3amura
perpeccuu 5 4 4 15 MPAaKTUYECKOU
paboThI
3auer Urorosas
KOHTPOJIbHAs
pabota
Hroro 3a cemecTp 12 16 44
4 Monenn MHOXKECTBEHHON 3amura
pErpeccuu, CUCTEMBI 5 5 8 13 MPaKTUYECKON
SKOHOMETPUYECKUX paboThI
YpaBHEHUH
5 JnHaMudecKkue MoIeIu 3amura
6 6 8 13 | npakTuueckoii
paboTHI
DK3aMeH Htorosas
18 KOHTpPOJIbHAs
pabota
Hroro 3a cemectp 12 16 18 26
Bcero 24 32 18 70




3. Coneprxanue ITMCUMILINHBI

Tema 1. BBegenne B 3JKOHOMETPHKY. JJIeMEHTbl MATEeMATHYE€CKOH CTATHCTHKH.

[Tpenmet sxonomeTpuku. KpaTkas uctopusi BOSHUKHOBEHUS M PA3BUTHUS SKOHOMETPHUECKHUX
uccnenoBanuii. CBA3b SKOHOMETPUKHU C JPYTUMHU 0OJACTAMHU 3HAHMA. DKOHOMETPUYECKask MOIEIh
KaK IJIaBHBIA MHCTPYMEHT SKOHOMETPHUYECKHX HCCieIoBaHUM. 3alayu, peliaeMble Ha €€ OCHOBE.
Oranbel  3KOHOMETPUYECKOIO  MOJAENUpPOBaHUA. TUmbl JaHHBIX W BHJBI  [EPEMEHHBIX
BOKOHOMETPUUECKHUX UCCIICJOBAHUSIX.

Tema 2. Mopaenu napHoi perpeccuu, NOCTPOEHHbBIE ISl Pa3HBIX Ipynn AaHHbIX. CpaBHeHHe
KayecTBa MOJeJIeH.

Crnemudukanus Monenu. JluHeilHas perpeccusi M KOppEIsIUsi: CMBICI M OICHKA
napamMeTpoB. MeToa HauMeHbIIUX KBajipaTtoB. CBOMCTBA OLIEHOK MapaMeTpoB. YcioBusa ['aycca —
MapkoBa. Teopemal'aycca — MapkoBa. IIpoBepka rumore3 O CTaTUCTUYECKOM 3HAYMMOCTH
napaMeTpoB Mojenu. MHTepBaibHbIE OLEHKH MapaMeTpoB Mojenu. VHTepBaibl MmporHo3a Imo
JUHEHHOMY ypaBHeHMIO perpeccuu. OleHka KkauecTBa Mojenud. HenuHeliHble perpeccuu:
[IOJINHOMMAJIbHBIE, CTEIEHHbIE, IOKa3aTelbHble. MeToabl CBEAECHMSI HEIMHEWHBIX MOJENeH K
JINHEUHBIM.

Tema 3. Mopaenu napHoii HeJITMHelHOH perpeccuu

[TapabGonuueckas perpeccusi. ['unep6onmueckast perpeccus. [TokazarenpHas
(3xcnioHeHIManbHas) perpeccus. CreneHHas perpeccusi.

Tema 4. Moaeim MHOKeCTBEHHOM perpeccuu, CHCTeMbl 3KOHOMETPHYECKUX YPABHEHHUI.

Cremudukanus monenu. OT6op GaxTOpOB IpU MOCTPOCHUH MHOKECTBEHHOM pErpeccuu.
Boibop ¢opmbel ypaBHeHus perpeccur. OLleHKa TMapamMeTpoB YpaBHEHUS MHOXKECTBEHHON
perpeccur. MHOXecTBeHHble  Koppeisiuuu. YactHble koppensiuuu. KauectBo  mopmenu.
MynbTUKOTHHEAPHOCTh. PUKTUBHBIE NIEPEMEHHbIE. ABTOKOppENALUs, ee oOHapykeHue. MeTo b
YCTpaHEHUsl aBTOKOPpEISLMU. [ 'eTepocKeaacTUYHOCTh U TOMOCKENaCTUYHOCTh. OOHapyKeHue u
MOCIIEACTBHS reTepockeqacTuyHoCTU. OOO0O0IIEHHBIN METOI HAUMEHBIIINX KBAJPATOB.

OO11ee NMOHATHE O CUCTEMAaX ypaBHEHUH, UCIIONb3yEMbIX B 3KOHOMeTpuKe. CocTaBistonye
cucteM ypaBHeHMH. WHCTpyMmeHTalbHble mnepeMeHHble. CTpyKTypHas M HpuBeAeHHas (opma
Mozenu. [Ipobnema maeHtuduxanuu. OLEHUBAHUE MAPAMETPOB CTPYKTYPHOM MOJAEIH. AHaIHU3
METOJI0B oLleHMBaHus. [[puMeHenne cucteM SKOHOMETpUUECKUX ypaBHeHU. [lyTeBoil aHanus.
Tema 4. lunamuyeckue Moaean

BpemenHble psiibl: OCHOBHBIE 3JIEMEHTBI. MoJenupoBaHue TEHIACHIMM BPEMEHHOIO Psja.
MonenrpoBaHue CE30HHBIX U HUKINYECKUX KoJieOaHuii. MeTo1bl UCKII0UeHUs TeHaeHuu. Jlaru B
HKOHOMHUECKUX Mojessx. O01as XapakTeprucTuka MoJieNiell ¢ pacipeelIeHHbIM J1aroM U MoJienen
aBroperpeccun. MHTepnperanus mapaMeTpoB MOJENEH € pacnpenesieHHbIM Jjarom. H3ydenue
CTPYKTYpBI Jara U BeIOOp MOJeNu ¢ pacnpeaenaeHHbM jdaroM. Meton Koiika. Onenka napameTpos
Mojeneit aproperpeccur. HoBble HanpaBieHHs B aHAJIM3€ MHOTOMEPHBIX BPEMEHHBIX PSJIOB.

4. O0pa3oBaresibHble U HHPOPMAIMOHHbIEC TEXHOJIOTHH

[Tpu peanuzanyu MnporpamMmbl AUCHUIUIMHBI « OKOHOMETPHKA» HCHOJB3YIOTCS Pa3IndHbIe
oOpa3oBaTenbHBIE TEXHONOTHH. BO BpeMs ayIWTOpHBIX 3aHATHN 3aHATHS TPOBOIATCS C
ucnonb3oBanueM I1K u mpoektopa. CamocTosTenbHas paboTa CTYyJEHTOB MOJpa3syMeBaeT paboTy
MOJT PYKOBOJICTBOM IIperoiaBaTesnieil (KOHCYIbTAlMU W TTOMOIIb IPH BBHITIOJHEHUH TPAKTHUECKUX
paloT M MHIUBUAYAIEHYIO paboTy CTyJIEHTa JoMa HiU OMOIHOTEKE.

Jliss HaBBIKOB W Ui TIPUOOPETEHHS HOBBIX TEOPETHYECKHX M (aKTHUECKUX 3HAHHIA,
BBINOJIHACTCSI B YMTAIBHOM 3asie OMOJIMOTEKH M B JIOMAITHUX YCIOBMSX, MOAKPEIUIIeTCs yueOHo-



METOAMYECKUM U MH(POPMAIIMOHHBIM OOecrieueHreM (YUYeOHUKH, Y4eOHO-METOIUYECKUE TTOCOOus,
KOHCIIEKTBI JICKITUH ).

Jns akTHBHM3alMKM 0Opa30BaTENbHONW AEATENBHOCTU C LEIbI0 (OPMHUPOBAHUS U Pa3BUTHS
poeCCHOHATBLHBIX HAaBBIKOB 00YYaIOIINXCS, UCTIONB3YIOTCS (POPMBI TPOOIEMHOT0, KOHTEKCTHOTO,
WHMBUIYaJbHOTO W MEKAUCHUIUIMHAPHOTO Oo0yueHus, Case-study ananms, WHpOpMaLUMOHHBIC
TEXHOJIOTUH, AaHaJIW3 pEAIbHBIX MpoOJeMHBIX cuTyauuil. IlpakTukyercs —omepexaromias
caMmocTosiITeNbHas padoTa I U3yUeHUsI IPUKIIAJAHBIX 3a/1a4.

B tpagummonssix ¢popmax o0yuenus 50 % 3aHATHH, B aKTUBHBIX Gopmax ooyuenus 50 %.

O0pa3oBaTenbHbIE TEXHOJIOTUU

Ne | HaumenoBanue pasfena | Buasl yaeOHBIX 3aHSATHI OO0pazoBatenbHbIC TEXHOJIOTUN
n/m
1 Beenenue B Jlexuus Jlexuus ¢ UCTIOIB30BAHKE
3KOHOMETPHUKY. IIpE3eHTaLNN
DNIEMEHTHI [IpakTrueckoe 3aHsATHE 3ammTa npakTH4ecKoil paboThl
MaTeMaTU4eCKOn
CTaTHUCTUKHU CamocrositenbHas pabora | KoHCynbTHpOBaHUE TOCPEICTBOM
3J€KTPOHHOU MOYTHI
2 Mopenu nmapHoin Jlexuus Jlexuus ¢ UCIOJIB30BaHKE
JIMHENHOU perpeccuu, Mpe3eHTaluM
IIOCTPOEHHBIE JUIS [IpakTuueckoe 3anarue 3ammTa npakTH4ecKoil paboThl
pa3HbIX TPYNI JAHHBIX.
CpaBHeHuE KauecTBa CamocrostenbHas padora | KoHcynpTupoBaHue nocpeicTBomM
Mojesen 3JE€KTPOHHOU MOYTHI
3 Moaenu nmapHou Jlekuus Jlekuus ¢ ucnosib30BaHUE
HEJIMHEHHOM perpeccuu IIPE3eHTALNN
[IpakTrueckoe 3ansATHE 3ammTa nNpakTHIecKoil paboThl

CamocrostenbHas padora | KoHcynpTupoBaHue nocpeicTBomM
AJICKTPOHHOU TOYTHI

4 | Monenu Jlexuus Jlexuus ¢ UCIOJIB30BAHKE
MHO’KECTBEHHOM [IpakTnueckoe 3anarue IIpe3eHTALNN
perpeccuu, CHCTEMBI 3aiuTa npakTU4eckoi padboTsl
HKOHOMETPUYECKHUX CamocrosrenbHas pabora
yYpaBHEHUH KoHcynpTpoBanue nocpeactsom
JIEKTPOHHOMU ITOYTHI
5 Jnnamuueckue mogenu | Jlekuus Jlekuus ¢ ucnosib30BaHUE
IIPE3EHTALUN
[IpakTnueckoe 3aHsATHE 3aiuTa npakTU4ecKkoi padboTsl

CamocrositenbHas pabora | KoHcynpTupoBaHuE OCPEICTBOM
JIEKTPOHHON OYTHI

5. Onenka mIaHUpPyeMbIX pe3yabTaTOB 00y4YeHHsA

5.1. Cucrema ouleHHUBAHUA

®opMa KOHTPOJIst Makc. KoIH4ecTBO Ha/1JI0B

3a oany padory Bcero

Texkymuii KOHTPOIIb:

Ipaxmuueckas paboma 12 6annos 60 b6annos




[IpomexxyTouHas aTTecTanus B
dhopme TecTupoBaHUS

(3auer/7K3aMeH)

40 6annos

Hroro 3a cemectp

3ayém/IK3amen

100 6annos

Kpurtepnu onieHnBaHus TECTOBOTO 3aJaHUsI:
- KOJTMYECTBO MPaBUIbHBIX 0TBETOB 83-100% - 31-40 Gaos;
- KOJIMYECTBO MPaBUIILHBIX OTBETOB 68-82% - 21-30 Gasios;
- KOJIMYECTBO MPaBUIBHBIX 0TBETOB 50-67 — 11-20 Gamos;
- KOJIMYECTBO NpaBUiIbHBIX OTBETOB 0-49% - 0-10 Gaywos.

5.2. KpnTepnn BbICTABJICHUA OLICHKHU IO JUCHUIIJIUHE

Banasl/
Ixanaa
ECTS

OuneHka mo
AUCUUILIHHE

Kpurepun oneHkn pe3yibTaToB 00y4eHus: 1o
AUCHHUILINHE

100-83/
A B

«OTIHNYHO»

Beicraisercs o0yyaromemycs, €ciau OH INIyOOKo U
IIPOYHO YCBOMJI TEOPETUYECKUN U MPAKTHUUECKUI
MaTepuai, MOXXeT IPOJEMOHCTPUPOBATh 3TO HA 3aHATHSIX
U B X0JI€ ITIPOMEKYTOYHON aTTECTALUN.

OO0yuaromuiics ucueprpIBaroIle 1 JOrMYECKH CTPOHHO
u3JIaraer yueOHbIN MaTepual, yMeeT yBSA3bIBaTh TEOPHIO C
IIPAKTUKOM, CITPABJIAETCS C PELICHUEM 3aJa4
poheccuoHaNbHOM HAIIPaBIIEHHOCTHU BHICOKOT'O YPOBHS
CJIO’)KHOCTH, NPaBUJILHO 0OOCHOBBIBACT ITPUHATHIE
peuieHusl.

CB0OOHO OPUEHTHPYETCS B yUeOHOH U
Ipo¢eCCUOHAIILHOM JINTEPATYpE.

OrneHka o JUCIUIUIMHE BBICTABISIOTCA 00Yy4aroIIEeMycsl C
Y4ETOM PE3yIbTATOB TEKYILEH U IIPOMEKYTOYHOU
aTTeCTalUN.

Komnerennyu, 3akperi€HHble 3a JUCHUIIIMHOM,
c(OpMHUPOBAHbI HA YPOBHE — «BBICOKUIY.

82-68/

«Xopomo»

BrictaBisiercs o0yqaromemycs, €Ciau OH 3HaeT
TEOPETHUYECKUI U MPAKTUYECKUI MaTeprall, FPAMOTHO U 110
CYILIECTBY M3JIaraeT €ro Ha 3aHATHAX U B XOZE
IIPOMEKYTOYHON aTTECTAMH, HE TOITyCKasl CYIIECTBEHHBIX
HETOYHOCTEH.

OOyuaronuiicst npaBUIbHO IPUMEHSET TEOPETHUECKHE
MIOJIOXKEHUS IIPU PELICHUN NTPAKTUYECKUX 3a1a4
npodeccuoHaNbHOM HAIMlPaBIEHHOCTH Pa3HOTO YPOBHS
CJIO’KHOCTH, BJIaJIe€T HEOOXOJMMBIMHU IS 3TOTO HaBbIKAMH
Y IpUEMAMHU.

JlocTaTouHO XOPOIIO OPUEHTUPYETCS B yUeOHOU 1
npodeccuoHanbHOM TUTEpaType.

OreHka 1o JUCHUIUIMHE BBICTABIISIOTCS 00YYarOIEeMycs C
Y4ETOM PE3YIBTATOB TEKYIEW U IPOMEKYTOUHOU
aTTeCTaluu.

KomnereHumu, 3akpeniéHHble 3a TUCIUIIIINHOM,




Banasl/ Onenka no Kpurtepun oneHkn pe3y1bTaToB 00y4eHus 1o

Hlkana AUCHHUILINHE AUCHUILINHE
ECTS

c(hOpMHUPOBAHBI HA YPOBHE — «XOPOIIHIiY.

67-50/ «YJOBJIETBOPU- BrictaBisiercs: o0yyaromemMycs, €ciii OH 3HaeT Ha 6a30BOM
D, E TEIbHO» YPOBHE TCOPETUUECKUN U IIPAKTUYECKUN MaTepUal,
JIOITyCKAeT OTAeNbHbIC OMIMOKU P €T0 U3JI0KESHUU Ha
3aHATHAX U B XOJI€ IPOMEKYTOUYHOM aTTECTALUH.
OOyuaronuiics UCTIBITHIBACT ONPEICIEHHBIC 3aTPYAHEHUS
B IIPUMEHEHHUN TEOPETUYECKUX TOJI0KEHUH NIPU PELICHUH
NPAaKTUYECKHX 3a/1a4 MTPO(ECCHOHALHON HAPaBICHHOCTH
CTaHJapTHOI'O YPOBHS CII0)KHOCTH, BJIAZICET
HEOOXOJUMBIMHU I 3TOr0 0a30BBIMU HAaBbIKAMU U
NpUEMaMU.

JleMoHCTpHUpYyET 1OCTaTOUHBIN YPOBEHb 3HAHUS yU4eOHOU
JUTEPATYypPHI 110 TUCLHUILUIMHE.

OneHka o JUCIHUILIMHE BBICTABISAIOTCS 00y4daroleMycst ¢
Y4€TOM pe3yJIbTaTOB TEKYIEH U IPOMEKYTOUHON
aTTECTAlIUU.

Komnerenuyu, 3akperi€HHble 3a JUCHUIIIMHOM,
c(OpMHUPOBaHbI HA YPOBHE — «JIOCTATOYHBINN.

49-0/ «HEyJlOBJIETBOpPU- | BricTaBnsercs o0ydaromemMycsi, eCiii OH He 3HaeT Ha

F, FX TEJILHO» 0a30BOM ypOBHE TEOPETUUYECKUI U MPAKTUUECKUI
matepHal, J1omyckaeT rpyoble olMOKU IpU ero
M3JI0’KEHUU Ha 3aHATHUIX U B XO/1€ IPOMEKYTOUHOMN
aTTECTALINH.

OOyuaronuiicst UCIIBITHIBAET CEPhE3HBIE 3aTPYAHEHUSI B
IIPUMEHEHUN TEOPETUYECKUX TIOJI0KEHUH NPU PELIEHUH
MPAKTUYECKUX 3a71a4 Npo(hecCHOHATBbHOM HallpaBIEHHOCTH
CTaHapTHOI'O YPOBHS CII0KHOCTH, HE BIIa/IEET
HEO0OXOUMBIMHU JUISl 3TOTO HaBBbIKAMU U MPUEMaMHU.
JleMoHCTpHpyeT pparMeHTapHbIe 3HaHUS y4eOHOMH
JUTEPATYpPHI 110 TUCHUIUIUHE.

OreHka 1o JTUCHUIUIMHE BBICTABIISIOTCS 00YYaromeMycs C
Y4ETOM PE3YJIbTATOB TEKYIEW U IPOMEKYTOTHOU
aTTeCcTalluu.

KomneTreHnuu Ha ypoBHE «IO0CTaTOYHBINY, 3aKPEIUIEHHBIE
3a IUCHUIUIMHON, He CPOPMHUPOBAHBI.

5.3. OneHo4HbIe cpeacTBa (MaTepuaIbl) 1JIsl TEKYLIEro KOHTPOJIS yCIeBaeMOCTH,
l'lpOMe)KyTO‘lHOﬁ arrecranumu 06yqa10umxcs1 0 JMCHHUIIJIMHE

TumnoBsle KOHTPOJIBHBIE 33/1aHUS WIIM MHBIE MaTepUaibl, HEOOXOMMBbIE JUIsl OLEHKH 3HAHUH,
YMEHH, HaBBIKOB U (WJIHM) OTIBITA JIEATEIHHOCTH.

IIpumepnvie sapuanmul npakmudeckux pabom
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1. Ilepenuch HaceneHUs HE SBIAECTCS

a) BEIOOPOYHBIM UCCIICIOBAHHEM;

0) cOOpOM JaHHBIX O T€HEePATPHOU COBOKYITHOCTH;
B) BEIOOPKOM.

2. Tlo HEKOTOpOH BBIOOPKE MOXHO CYAWUTh O T€HEPaJbHOH COBOKYMHOCTH. B Takom ciydae
TOBOPST, YTO BBIOOPKA

a)HOPMaJIM30BaHA;

0)CTpYKTypHpPOBaHa;

B)pENpE3eHTAaTUBHA;

I')IIoKa3aTesbHa.

3. Yemy paBeH pa3zmax Beioopku {1, 30, 1000, 24, 99 }?
a) 98

0) 999

B) 1000

r) 230,8

N, (A,

(A
4. Tlo dopmyre v(A, )=———— , rae Nk - 4UCII0 ONBITOB, B KOTOPBIX MPOU3OLLIO COObITHE Ak
N

npu o61eM uncie ucnbiTanuii N, onpenensiercs:
a) OTHOCHUTEJIbHAS YacTOTa MOSBICHUS COOBITUS Ak
0) UHTErpaJIbHAs YaCcTOTA MOSBICHUS COOBITUS Ak
B) pa3Max BbIOOPKHU MOSIBJICHUS COOBITUS Ak

T') pepPe3eHTaTUBHOCTD MOSBICHUS COOBITUS Ak

5. Uemy paBeH pa3max Bbibopku {1, 5,12, 1, 5,12, 1, 5}
a)3

0) 11

B) 4

r) 8.

6. ITnotHOCTh BeposTHOCTH f(X) MOKHO HHTEPIIPETHPOBATH KaK

a) KaK MpeJest OTHOIICHHS BEPOSATHOCTUIIONAJAaHUSCITyYaliHOM BETMYMHBI X B HHTEPBAJ,

coJiep KallMil UuCTo X , K JJIMHE 3TOr0 UHTEPBAJia IPHU €ro CTpemiieHuH K 0

0) BEpOSITHOCTHTOTO, UTO CIIy4aifHas BeTuurnHaX MPUHUMAET 3HaueHue OOJIbIIE TaHHOTO YUCIa X;
B) BEPOSATHOCTBTOTO, UTO CAy4aiiHas BennynHaX NPUHUMAET 3HAUEHUE MEHbIIIE JAHHOTO YHCa X.

7. ®yukuus pacupenencHus Fx(X) ciyyaiiHoN Benn4nuHbI X MOXKHO HHTEPIIPETHPOBATH KaK

a) BEpOSITHOCTHTOTO, UTO ClIydaliHasl BeJIMYrHa X MOMaJaeT B UHTEpBaJl, COJAEPKAIINNA TOUKY X;

0) BEpOSITHOCTBTOTO, UTO CiTy4aiHas BeMUUnHAX MPUHUMAET 3HAYCHUEOOIbIIIETaHHOTO YHCIIA X,
B) BEPOSTHOCTHTOTO, UTO CIyyaiiHas BelnynHaX MPUHUMAET 3HaU€HUE MEHbIIIEe JAHHOTO YHCIa X;

8. UeMy paBHO MaTeMaTHUYECKOE OXKHJIAaHUE YHUCIIA, KOTOPOE BBIMANAET IPH IMOJ0pACHIBAHUH
UTpajIbHON KOCTH?

a)3

0) 3,5

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

r) 21

9.13BecTHO, uTO MaTematudeckoe oxxuaanue M[X] HekoTopoii ciaydaiiHoi BennduHbl X paBHO 40,
a M[X?] = 1990. Uemy paBHa aucrepcus?

11



a) 1170
6) 1462500
B) 390

r) 1600

10. TIlo Tabmuue QYHKIUM pacrpenesieHus] CTaHJapTHOTO HOPMAJIbHOTO —pacIpeesieHus
OTpeeNIuTe, KaKOBa BEPOSTHOCTh TMOMAJaHMs peaju3aluy CIy4YyailHOW BEJIMYHHBI, HMEIoIIeH
HOpMaJIbHOE pacnpeneneHue co cpeaqauM 1 u nucnepcueit 100,B untepsan (-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

04

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

11. Tlo Ttabnune QyHKUMKM paclpenenaeHus] CTaHAApTHOTO HOPMAJbHOTO paclpeiesieHus
OIIPEEIINTE, KAaKOBA BEPOSATHOCTH IONAJaHMUs PEANU3ALUU CIIy4allHOM BEIMYMHBI , UMEIOLIEH
HOpMaJIbHOE pacnpenenenue co cpeaqauM 1 u nucnepcueit 100,8 unrepsan (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

04

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 Tabnune ¢bynkuu pacnpeaeneHuss CTbIOJEHTa IS ABYCTOPOHHEW KPUTHYECKOW 00nacTu
omnpezennuTe 3HaYeHue tep. pu cTenenu cBo6oab1 v=10 u BepostHOCcTH P (1<t )=97,5%

vl | 0005 | 001 | 0025 | 0,05 01
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. Tlo Tabnume ¢ynkimu pacnpenencaus CTbIOIEHTA IS IBYCTOPOHHEH KPUTHYECKON 001acTH
ONpEIEINTEe, KaKOBa BEPOSTHOCTh IONAJAHUS pPEeaTu3aliu CIy4YalHOW BEIMYHMHBI B HHTEPBAJ
(2,633769; +oo)ipu creneHu cBoOo 161 v=107
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via 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) 97,5%
6) 99,75%
B)5%
r) 1,25%

14. Yemy paBeH mapHbIi KOI(GOHUIMEHT KOPPENSAIHMU Ul MEPEMEHHBIX, 3aBHCUMOCTb MEXKIY
KOTOPBIMH OTOOpakeHa Ha rpaduke?

A

y

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

15. KoappunueHt koppensiiuu Iy, MOKET IPUHUMATh 3HaYEHMsI TOJIBKO B IIpejienax:

a) ~1<ry<1

6) 0<ry,<1

B) —1<ry, <0
r) ~1/2<r,,<1/2

16. J1ns1 oLleHKH 3HAaYMMOCTH ApHOT0 KOAPPUIIUEHTA KOPPEISALUHN UCIIONIb3YEeTCs

a) t-craTuctuka, paccunteiBaemas mo gopmyme t =r-

0) F-cratucrtuka F =1r-

1-r?

v

n

C mapamMeTpamMu Vi=Nu 2=r.

u df =n-2.
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17. Tlpu orneHKe IWHEWHOW 3aBUCHMOCTH TIE€PEMEHHBIX METOJIOM HAaWMEHBIIMX KBaJIpaToB B
KaueCTBE KPUTEPHS OIU30CTH UCIIOIB3YETCs

a) MUHUMYM CyMMBl MOJIyJie pa3HOCTeW HaAOMIOJEHUH 3aBUCUMOW TIEPEMEHHOH Vi U
TEOPETHUYECKHX, PACCUUTAHHBIX 110 YPABHEHHIO perpeccuu 3HaueHuii (a+bx)

0) MHHMMYM KBaJpaTOB pa3HOCTEH HAOIOJCHUN 3aBUCUMON TMEPEMEHHOW Yi U TEOPETUYCCKUX,
PacCUMTAHHBIX [0 YPABHEHHIO PErpecCchu 3HadeHuit (a+bXx)

B) MHUHUMYM CYMMBl KB3JpaTOB pa3HOCTEH HAOMIONEHUI 3aBUCUMON IEPEeMEHHOW Vi H
TEOPETHUYECKHX, PACCUUTAHHBIX 110 YPABHEHHIO perpeccuu 3HaueHuii (a+bx)

I) MUHUMYM CYMMBI Pa3HOCTEH HaOJIOJICHWI 3aBHCUMOW IEPEeMEHHOH Yi W TEOPETUYECKHUX,
PacCUMTAHHBIX [0 YPABHEHHIO Perpeccuu 3HaueHuit (a+bXx)

18. Kakue TpeboBaHHs B MOJEIHM PErPECCHOHHOIO aHAIN3a MPEIbIBIAIOTCS KMATEeMaTUIECKOMY
oxunanuio M[&]u qucniepcuun D[ & Jommbok HaOarOACHUS &:

a) M[&]=1; D[& ]=0°

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

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

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

19.Tlo pesynbraraMm OOJKETHOTO OOCICIOBAaHUS CIyYallHO BBIOPAHHBIX CEMEH TOCTPOCHO
YPaBHEHHE PErPECCHH 3aBUCUMOCTH HaKOIUIEHHH S oT goxonaY:

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

CrporHo3upyiite HaKOIUICHUsI CEMbU, UMeroIeH 10xo1 40 ThiC. pyo.

a) 42

0)8,5

B)4,2

r)1,05

20.Tlo pesynbpTatam OMOMKETHOTO OOCIEAOBAaHUS CIIy4allHO BBIOPAHHBIX CEeMeH MOCTPOCHO
YPaBHEHHE PETPECCHH 3aBHCHMOCTH HAKOIICHHH S OT goxoa Y:

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

Kax n3mensitcs HakorieHus1, €CiIM 10X0/IbI yBenndaTcs Ha 10 Teic. py0.?

a) BozpactyT Ha 1,05 TbIC.py0.

0) ymenbinarcs Ha 33,5 ThIC. pyO.

B) Bo3pactyT Ha 10,5 TeIC. pyo.

T') JaHHBIX HEJIOCTATOYHO

21. Ilo BeiOOpke u3 20 HaOmioneHui OblIa OIlEHEHAa MapHas perpeccus y= ao + aiX . s
kodpduurenTa perpeccun g1 noiydeHa t-cratuctuka: t= -2,09. Ilo Ttabmuue ¢yHKIMH
pacnipenenenus CTbrofieHTa JJi ABYCTOPOHHEH KPUTUYECKOW OO0JACTH OMpEeNeIuTe, Ha KaKOM
MaKCHUMaJIbHOM YPOBHE 3HaUUM MOJTy4YEeHHBIH K03 (DUIIUEHT.

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) a=0,05
0) a=0,01
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B) 0:=0,1
r) 0=0,005

22. Hynesas runotesa st kodddunrenTa perpeccu b B ypaBHeHHH apHOM JTMHEHHON perpeccuu
Y=a+bX+e nposepsiercs ¢ moMoLIbIO

a) cratucTuku CThIOJICHTA;

0)CTaHIapTHOTO HOPMAJIBHOTO PACIPECTICHHS;

B) craructuku duniepa.

23. Ilo BeiOOpke u3 20 nHabOmromeHuid ObuTa OIleHEHA perpeccust Y=ao+aiXi+azXz,+asXs. s
KO3 QHUIUEHTOB PETPECCUU a1,d2,a3 MOAy4eHbl t-cratuctuku: t1= -2,2; t2= 2,1; ts= 2,5. Ilo Tabnuue
¢byHkuun pacnpesaeneHus CTbrofieHTa Ui JIBYCTOPOHHEH KpPUTHUYECKOW OO0JIacTH ONpenenuTe,
KaKHe U3 OLIEHOK KOA(P(PHUIIMEHTOB PETPECCHH 3HAYMMBI C JJOBEPUTEIBHOM BEpOATHOCTHIO 95%.

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 3,737 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 BeiOOpke w3 20 HaOmoAeHUN ObLIa OIEHEHa perpeccus Y= aotaiXi+azXe,+asxs. s
KO3 (UIIMEHTOB PETPecCUd ai,dz,a3 MOMydeHbl t-cratuctuku: t1= -2,44; tr= 2,1; tz= 3,1. Ilo
tabnuue QyHkuuu pacnpenenenuss CTbloeHTa JUIS JABYCTOPOHHEM KPUTHUECKON o00macTu

ONpENEeInTe, C KAakOW MaKCUMaJbHOM  JIOBEPUTEIBHOW  BEPOATHOCTBHIO
KO3 PHUIIUEHTHI.
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 BeibOpke u3 20 HaOmogeHMi OblIa OLEHEHa perpeccust Y= aotaiXitazXz, Jlns
kod¢durmentoB perpeccuu a1=100, az=150moy4ensl 3HaU€HUS CTAHAAPTHBIX OTKJIIOHEHUN O G1=
33; o>= 51. Ilo Tabmune ¢ynknuu pacupenernenns CThIOJEHTa IS JBYCTOPOHHEH KPUTHUSCKON
00JIaCTH OIpeaesuTe, ¢ Kakol MaKCUMaJIbHOW OBEPUTEIHHOM BEPOSTHOCTHIO KO3(D(PUIIMEHTHI
perpeccuu 3HauuMBl.
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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 uccienoBaHUM 3aBHCUMOCTH CE0ECTOMMOCTH HPOAYKIMH Y OT 00beMa BBITYCKAa X1 H
IIPOU3BOIUTENILHOCTH TPYAA X2 MO AaHHBIM N=20 mpeAnpHUsATU MOJyY€HO YpaBHEHUE PErpeccuul y
=2,88 — 0,72 x1— 1,51 Xou cpenHeKBaApaTHUECKUE OTKIOHEHHS KOA(PQPHUIIMEHTOB PETPECCHH: Shl
=0,052 u Sp2=0,5. Ilo Tabmune ¢ynkuuu pacnpenenenuss CTbIOAEHTa NS JIBYCTOPOHHEH
KPUTHYECKON 00JIaCTH OIMpeaesuTe MOXKHO JIM Tpu ypoBHE 3HaunMoctu o=0,05 yTBepxaarh, 4To

3HaYUMBI KO3 (OULIMEHTHI 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 3,737 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)o0a HE3HAYUMBI

27. Kakoil mokasarenb XapaKTepHU3yeT J0JII0 OOBSICHEHHOM C MOMOILIBI0 PErpecCUu TUCHEPCUU B

o01iei qucnepcruy 3aBUCUMOI epeMeHHON?
a) K03 UIUEHT KOPPESIIIH;
0) t—craTucruka;
B)F—craTucTuka;

r)ko3(PUIIMEHT AeTepMUHAIIIH.

28.B PE3YIbTATC PCTPECCUOHHOI0 aHaJIn3a IMoJIydYeHa MOACIIb

y = 7,140,6 x1+0,4 x2+0,1 x3, t-craTucTiKu K03()(PHUIMEHTOB PErpecCHH PaBHBI COOTBETCTBEHHO
24.5;9,7; 0,7; 1,3. Kospduuuent nerepmunanmu R?=0,9. YeM MOXHO 00BSICHUTH HU3KOE KAYECTBO

K03 (HULIHEHTOB pEerpeccuu Npu BTOPOH U TPEeThel NepeMEHHO?

a) TEM, YTO KOJIMYECCTBO HaGHIO,HeHI/Iﬁ Majo,

0) TeM, YTO X2 U X3 GUKTUBHBIE IEPEMEHHBIE;
B) TEM, YTO X2 U X3 HE BIIUAIOT Ha Y,
') TEM, YTO X2 U X3 IMHEWHO 3aBUCUMBI.

[IpumepHbIe BapHaHTbl HTOTOBON KOHTPOJIBHOM pabOThI

29. HpI/I3HaKOM MYJBTUKOJUIMHEPHOCTH HC ABJIACTCA TO, YTO




a) HEBBICOKOE 3HaUYCHHE KOI(PDUIIMECHTA IETEPMHUHAINH;
0) OIEeHKH KOIPPUIMEHTOB PErpecCHd HMEIOT Malyl 3HAYMMOCTh TIPHU BBICOKOM 3HAUYCHUU
ko3¢ dHIMeHTa neTepMUHaIMK R? 1 cooTBeTCTBYIOMEH F-cTatncTnky.

30. [TepemeHnHble, TPUHUMAIOIIIUE TOJBKO ABa 3HaUeHUsA 0 1 1 HE Ha3BIBAIOTCS
a) QUKTUBHBIMU;

0) IBONCTBEHHBIMU;

B) OMHapHBIMHU.

31. ®uKTUBHBIEC IEPEMEHHBIE [T03BOJISIFOT UCCIIEN0BATh

a) BIMSIHUE KaUeCTBEHHbBIX IIPU3HAKOB;

0) BIMSIHUE HECKOJIBKUX NTEPEMEHHBIX, B3AUMOCBS3aHHBIX MEXKIY COOOH;
B) CE30HHBIE Pa3INUusl.

32. ]_IJ'IH OIIMCAaHUus BJIUAHUSA O6paSOBaHI/IH (BI)ICH_ICC, Cp€aHEe, CpCAHEE CIICHUAaIbHOC, HCIIOJIHOC
CpeaHee) Ha YPOBEHb 3apa0O0THOM IUIATHI CJIEAYeT BBECTH (PUKTUBHBIEC IEPEMEHHBIE B KOJIUYECTBE!
a) I;

0) 2;

B) 3;

r)4.

33. O0peM npoaaky 30HTUKOB OT IO/ 3aBUCUT OT CE€30HA (3MMa, BECHa, JIETO, OCeHb). Jlis yuera
CE30HHOM COCTaBIIAIOLICH cieyeT BBECTU (PMKTUBHBIE IIEPEMEHHBIE B KOJINYECTBE

a)4;

0) 3;

B) 2;

r) 1.

34, Mogenb Y = ao +ai xi1+az xp+aszxs, rjae x1 M x2 OpuHUMaroT 3HadeHus 0 u 1, a x3 -
MOJIOKUTEIBHOE TTOXOIUT JJISI ONTMCAHUS CIEAYIOIIEeH CUTyallun

a) 3aBUCUMOCTh 00BhEMa MPOJIaXk TOPTOB OT ILIEHBI B MPa3AHUYHbIE THU U B OYyIHU;

0) 3aBUCUMOCTH 00bEeMa MPOJIaK TOPTOB OT IIEHBI B BHIXOIHBIE, MPAa3AHUYHbBIC JHU U B OYIHU;

B) 3aBUCHMOCTh 00'beMa MPOJIaK OT LIEHbI 30HTUKOB OT JIOK/S B pa3InyHbIC BPEMEHA ro/1a;

') 3aBUCUMOCTh 00beMa MPOJIaK BEIOCUIIEIOB OT IIEHBI B MEPUOBI C OKTAOPS MO0 MapT U C ampeis
MO CEHTSAOPH BKJIIOUUTEIHHO.

35 B YEM COCTOUT YCJ'IOBI/IC TOMOCKECIACTUYHOCTHU B perpeCCHOHHOﬁ MOJCIIN
a) M[&a1&2]=0;

6)M[au]<M[e]

BM[£u]=M[*]

r)M[e1&2] >0

36. Bribepure ypaBHEHHUS, KOTOpPBIE MOTYT ObITh MpPeoOpa3oBaHbl B ypaBHEHHs, JTUHEHHBIC IO
napameTpam:

1) Yi=arexp(fXi) &

2) Yi=arexp(-pXi)ta

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

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

a)lu3
0)2u4
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B)lu4
r)2u3

37. Tlpy Kakux YCIOBHSIX Ha MapaMmeTpbl oM upou3BOJCTBeHHas (yHKIHMsS B moaenn KoGba-
Jyrnaca Y=A-K?L# moxer ObITh npeoOpasoBaHa B MapHYIO JMHEHHYIO DPETPECCHIO 10 3THM
napaMmerpam?

a) npu a<lnp<1l
0)pu =1

B) mpua+ (=1
T)IIpU JTFOOBIX

38. B ueM cOCTOUT yCIOBUE FETEPOCKENACTHYHOCTH B PErPECCHOHHON MOIEIIH:
a) M[au]=M[e]

6)M[2u]=M[ 2]

B)M[&1&2] >0;

F)M[&‘Ztl] <|V|[£2t2]

39. OTCYTCTBI/IC ABTOKOPPCIIONUHA B MOACIIN MOKET 6BITL BBIPA’XCHO CHGHYIOIHGﬁ 3aIllUChIO:
a) M[&a]>M[a-1];

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

B) M[&é&-1] =0;

r) Itt-1>0.

40. Ilena Ha IByXKOMHATHBIC KBApTHPHI PriCe 3aBHCUT OT oOIiel miomany totsq, miomand KyxHu
kitsq u paccrosiaust oT eHTpa dist cieayronm oopazom:

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

IIpu 5TOM aucHepcHs OMMOOK cocTaBiseT $2=35,24. B Kakux mpejenax MosKeT HaXOJUTCA [eHa Ha
KBapTUpy ¢ mapamerpamu totsq=32; kitsq=6; dist=15 ¢ BepositHOCTBIO 95% (1=1,96).

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

0) [265,67; 288,94];

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

r) [242,06; 312,54].

41. IleHa Ha ABYXKOMHATHBIC KBapTHUPHI PriCe 3aBHCUT OT oOriel miomiaau totsq, miomanm KyxHu
kitsq u paccrostaus ot nertpa dist cieayromum oopazom:

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

TIpu 5TOM JMCHepcHs OMMOOK cocTaBmseT $°=35,24. B kakux mpejenax Mo)KeT HaXOAUTCs 1ieHa Ha
KBapTUpy ¢ mapamerpamu totsq=40; kitsq=8; dist=5 ¢ BepositHocThIO 95% (t=1,96).

a) [300,27; 323,54];
6) [309,94; 313,86];
B) [276,66; 347,14];
r) [242,83; 380,97].

42. llena Ha OJJTHOKOMHATHBIC KBApPTUPBI PriC€ 3aBUCHT OT 00mIel miomaau totsq, romany KyxXHu
Kitsq u paccrosiHust OT aBTOOYCHO#T ocTaHOBKH diSt criemyronmM o0pa3om:

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

[Ipu >TOM aucnepcusi OMMOOK COCTaBISET 32251,7. B kakux npenenax MOXET HAXOJIUTCS II€HA Ha
KBapTupy ¢ mapamerpamu totsq=40; kitsq=8; dist=5 ¢ BepostHOCTBIO 95% (1=1,96).

18



a) [237; 340,4];

0) [274,61; 302,79];
B) [187,37; 390,03];
r) [286,74; 290,66].

43. IleHa Ha OZJHOKOMHATHBIC KBAPTUPBI PriCe 3aBUCHT OT 00MIei ruronaau totsy, miomany KyxHu
kitsq u paccrosiHust OT aBTOOyCHO#M ocTaHoBKH dist ciieayronm o0pa3om:

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

Ipu 3TOM aucnepcus omuboK cocTaBuseT $°=51,7. B kakux mpeaenax MoKeT HAXOAUTCA IIeHa Ha
kBapTupy ¢ mapamerpamu totsq=40; kitsq=8; dist=5 ¢ BepositHOCTBIO 99% (1=2,58).

a) [155,53; 421,87];
6) [286,12; 291,28];
B) [270,18; 307,22];
r) [237; 340,4].

44, Tlena Ha OJJHOKOMHATHBIC KBApPTUPBI PriCe 3aBUCHUT OT 00MIeH momaau totsq, rmiomand KyxXHu
kitsq u paccrosiaust oT aBTOOyCHO# ocTaHoBKH dist cireayronm o0pa3om:

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

Ipu 3ToM aucnepcus omubok cocTasiseT $°=31,7. B kakux mpeaenax MoOXeT HAXOAUTCA IIeHa Ha
kBapTHpy ¢ mapamerpamu totsq=30; kitsq=4; dist=4 ¢ BepostHocThIO 99% (1=2,58).

a) [244,7;273,7];
0) [177,55; 340,85];
B) [256,62; 261,78];
r) [227,5; 290,9].

45. NntepBanbpHas OlEHKA MMPY MIPOTHO3UPOBAHUY 3HAUCHUSI CITyIalHOW BETMYUHBI 3aBUCUT OT
a) yKclia 3Ha4YeHU cy4yailHOW BEJIHYKHBI,

0) IUCTIepCUu CITy4ailHOM BEJIMYUHBI;

B) CpEIHET0 3HAUYCHHUS CITyYailHOW BEIHUHHBI.

46. Kakoii METOJ HE UCIIOJIB3YETCS JJIs CIIIaXKMBaHUs CTALlMOHAPHOTO BPEMEHHOTO psija?
a) METOJ1 CKOJIB3SIILETO CPEJIHETO;

0) MeTo/1 HaMEHBIINX KBa/IPaToOB;

B) TPEXILIAroBbIil METO/.

47. Ilpm HaX0XJIEHUU OILIEHOK IapaMEeTPOB CHCTEMbBI OJIHOBPEMEHHBIX 3KOHOMETPUYECKHX
YPaBHEHUI HE UCIIONIb3YyETCH:

a) TpeXIIaroBblii METOT;

0) KOCBEHHBII METOS;

B)METO/]] CKOJIB3SIIIUX CPEIHUX;

I')IBYXIIaroBbIi METON.

6. YueOHO-MeTOAMYeCKOe U HHPOPMAIIMOHHOE 0OecreuyeHre JUCHUIINHbI

6.1. CincoK HCTOYHUKOB U JINTEPATYPbI

Ocnoenas numepamypa

1. DOxonomerpuka / mox pen. .M. .EnuceeBoii. M. : ®unance u craructuka, 2004. - 341 c.
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2. bab6emko JI.O. DxoHOMETpHKA U IKOHOMETPUUECKOE MOACIUPOBaHUE : YUeOHHK. M.
By3zoBckwii yueOnuk: THOPA-M, 2019. - 257 c. - BO - bakanaBpuar.
http://znanium.com/go.php?id=1029152

3. HosukoB A.U Dxonomerpuka. 2-e uza. M.: Uadpa-M, 2017. 224 c.
http://new.znanium.com/go.php?id=415339

4. OpnoBa E.B. DxoHOMeTpHUYeCKass METOMOJOTHS HCCIEeNOBaHUS cucTeM : YueOHuk; BO -
bakanaspuat. — M.: UHOPA-M, 2019. - 216 c. http://new.znanium.com/go.php?id=945612

LononnumenvHnasn numepamypa

1. Oxonomerpuka: YueOuuk / B.A. Konemaes. - Mocksa : UH®PA-M, 2004. - 160 c.
(Beicmiee  obpazoBanme). ISBN  5-16-001756-9. - Tekct : osnekrponHsii. - URL:
https://znanium.com/catalog/product/70886

6.2. [lepeuens pecypcoB HHGPOPMALHOHHO-TEJIEKOMMYHUKANIMOHHOH ceTH « AHTEpHETY,
He00XO0AUMBIH 1JIs1 0CBOCHHS IMCUUILIHHBI (MO1YJIs1)

OpnoB A.W. Dxonomerpuka. Yueonuk. M.: U3natensctBo "Ok3amen", 2002. 576 c. DneKTpOHHBIHA
yueOHuK. Pexxum moctyna: http://www.aup.ru/books/m153/

Ilepeuens B/l u UCC

1. MexnyHapoaHbie pedepatuBHble HaykKoMeTpuueckue bJl, mocTynHbie B paMKax HAllMOHAIBLHOM
noanucku: Web of Science, Scopus.

2. [IpodeccronanbHbie MOTHOTEKCTOBBIC B/I, TOCTyITHBIC B paMKaX HAIIMOHAILHOM ITOAIMMCKH:
Kypuaner Oxford University Press, ProQuest Dissertation & Theses Global, SAGE Journals,
XKypuansr Taylor and Francis

3. [Ipodeccuonanpubie nonHoTekcToBbIe bJl: JSTOR, M3nanus mo oOiecTBEHHBIM U
TYMaHUTAPHBIM HAyKaM.

4. KomnproTepHble cripaBoyHble npaBoBble cucteMbl: Koncynbrant [lmtoc, ['apanT.

7. MaTepuaJIbHO-TEXHUYECKOE o0ecrnevyeHHne U CIUIINHBI

I[J'IS[ HpOBe,Z[CHI/Ifl aYJII/ITOpHBIX ?,aHS[TI/Iﬁ II0 JOUCHUIININHE HCO6XOI[I/IM21 ay,I[I/ITOpI/Iﬂ,
ocHamieHHas [IK u MynbTHUMeHA-TIPOSKTOPOM.

Heo6xomumoe nuimeH3nonHoe mporpamMmMmHoe obecrneuenne: MS PowePoint, Word, Excel;
Chrome.

8. Ob0ecneueHune 00pa3o0BaTEIBLHOIO MPOLECCA IJIA JIMI C OTPAHUYCHHBIMU
BO3MOKHOCTSIMM 3/I0POBbSI 1 HHBAJINI0B

B X04¢ peain3anuu JUCHUTIIIMHBI UCTTIOJIB3YOTCA CICAYIOMUC TOIMOJIHUTCIIBHBIC
METOBbI O6yquH$[, TEKYIIETO KOHTPOJA YCIEBAEMOCTH U HpOMe)KYTO'-IHOI\/II aTTeCTalnuu
o6yqa101uﬂx05{ B 3aBUCHUMOCTH OT UX HHAUBUIYAJIbHBIX 0COOEHHOCTEIHA:

— IS CJIETIBIX W CI1a0OBUISIINX:

- JeKuuu O(GOpPMIAIOTCS B BHUAE DJCKTPOHHOTO JOKYMEHTa, JOCTYIIHOTO C IOMOIIBIO
KOMITBIOTEpA CO CICIIMATU3UPOBAHHBIM MPOTPAMMHBIM 00eCTIICUCHUEM;

- THChbMEHHBIC 3a/laHUsl BBIMONHSAIOTCA HAa KOMIBIOTEPE CO CHEIUATU3HPOBAHHBIM
MIPOrPaMMHBIM 00€CIIEYCHUEM, HITH MOT'YT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- oOecrieuynBaeTCs MHIMBUyalbHOE paBHOMEpPHOE ocBetieHue He menee 300 mokc;
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- JUIs BBIIOJHEHUS 33JaHUs @pPU HEOOXOAMMOCTH MPENOCTABISETCA YyBEIUYMBAIOLIEe
YCTPOHCTBO; BO3MOYKHO TaK)K€ MCIIOJIb30BaHUE COOCTBEHHBIX YBEIMUUBAIOIINX YCTPOUCTB;

- IUCbMEHHBIE 3aJJaHUs O(POPMIIIOTCS YBEIIMYEHHBIM IIPUPTOM;

- 9K3aMEH M 3a4€T MPOBOAATCSA B YCTHOW (hOpMe WM BBIIOJIHSIOTCS B MUCBMEHHOUW (popme Ha
KOMIIBIOTEPE.

— U1 TIIyXMX U C1a00CbIIIAIINX:

- Jekuuu Oo(OpPMIAIOTCA B BHUAE OJIEKTPOHHOIO JIOKYMEHTa, JMOO0 MpenocTaBisercs
3BYKOYCWJIMBAIOIAs annaparypa HHAUBUAYAIbHOTO TI0JIb30BaHUS;

- IMCbMEHHBIE 33JJaHUs BBIIOJIHAIOTCS Ha KOMIIBIOTEPE B MUCbMEHHOM (hopme;

- K3aMEH U 3a4€T MPOBOJATCS B MMMCbMEHHOM (hopMe Ha KOMIIBIOTEPE; BO3MOXKHO IPOBECHHE
B (hopMeE TECTUPOBAHUS.

— Ul UL C HapYLIEHUSIMU OIIOPHO-[BUTATEJILHOTO aIapara:

- JeKuud O(OPMISIIOTCS B BHJE JJIEKTPOHHOTO JOKYMEHTA, JOCTYIHOTO C IOMOIIBIO
KOMIIbIOTEpA CO CIELMATU3UPOBAHHBIM IIPOIPAMMHBIM 00€CIICUEHUEM;

- TMCbMEHHBIE 3aJlaHUSl BBIIOJHAIOTCA HAa KOMIBIOTEPE €O CHEHUAIU3HPOBAHHBIM
IIPOrpaMMHBIM 00€CIIeUeHHEM;

- 9K3aMEeH M 3a4€T MPOBOASATCSA B YCTHOU (hOpME HMIIM BBHIOJHSIOTCS B MUCHBMEHHOUW (hopme Ha
KOMIIBIOTEPE.

[Tpu HEOOXOIMMOCTH TIPelyCMaTPUBACTCS YBEIIMYCHNE BPEMEHH ISl IOJrOTOBKH OTBETA.

[Tponerypa npoBeeHUs] IPOMEXYTOUYHON aTTeCTallK JUIsl 00YYarouXCcsl yCTaHaBIUBACTCS
c yu€ToM WX HMHIMBHIYaJbHBIX NCUXOPU3NIECKUX ocoOeHHOcTel. [IpomexyTouHas aTTecTarius
MOJKET IIPOBOJUTHCS B HECKOJIBKO ITAIOB.

[Tpu mpoBeneHUM MpOLEAYpbl OLIEHHMBAaHUS PE3yJIbTaTOB OOYy4YEHHUS IpEeayCcMaTpUBAETCS
UCMOJb30BAHUE TEXHUYECKUX CPEICTB, HEOOXOIUMBIX B CBSI3U C HMHJIUMBUAYaJIbHBIMU
0COOEHHOCTSIMH O0YYarOIUXCsl. DTH CPEICTBA MOTYT OBITh MPEAOCTABICHBI YHUBEPCUTETOM, WIIH
MOTYT UCIIOJIb30BaThCsl COOCTBEHHbBIC TEXHUYECKHE CPECTBA.

[IpoBenenue  mpoueaypbl  OLEHUBAaHUS  pPE3yJbTaTOB  OOy4YEHMs]  JOIYCKaeTcs ¢
MCIOJIb30BAHUEM JTUCTAHIIMOHHBIX 00pa30BaATEIbHBIX TEXHOIOIHH.

ObecnieunBaeTcst AOCTYN K MH(GOPMALMOHHBIM M OuOIMOrpaduyuecKkuM pecypcaMm B CETH
WuTepHeT 11 Kaxaoro odydaromierocs B popmax, aJalTHPOBAHHBIX K OTPAaHUYEHUSM UX 30POBbS
1 BOCIIPUATHUS UHPOPMAIUU:

— IS CJIETIBIX M CI1a0OBUISIINX:

- B Ie4yaTHO! (opMe yBEIMUEHHBIM HIPUPTOM;
- B (popMe 3IEKTPOHHOrO IOKYMEHTA;

- B (hopMme ayanodaiina.

— I TIIyXUX U CabOCIbIIIaIuX:

- B Ie4atHou opme;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

— s 00yYaromuxcs ¢ HapyIIeHUsIMU OIIOPHO-/IBUraTeIbHOTO arlapara:
- B Ie4atHou opme;

- B (hopMe 3IEKTPOHHOTO JJOKYMEHTA;

- B popme ayaunodaiina.

VY4yeOHble ayAUTOPUU A BCEX BUAOB KOHTAKTHOM M CaMOCTOSATENBbHOM paboThl, HayuHas
OuOIMOTEeKa M HMHBIE MOMELIEHHUS Uil OOydYeHHUs OCHAIEHBbl CIEeNHaIbHBIM O00O0pYyJIOBaHHEM U
y4eOHBIMU MECTaMU C TEXHUYECKUMHU CPEACTBAMH O0YyUEHUSI:

— IS CHENbIX U CIaO0BUAAIIMX:

- YCTpOICTBOM U1 ckaHupoBaHus 1 uyTeHus ¢ kamepoit SARA CE;

- nuciuieeM bpaiins PAC Mate 20;

- npuHTepoM bpaiing EmBraille ViewPlus;

— IS TIYXHX W CIa00CIbIIaIuX:
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- aBTOMAaTH3UPOBAaHHBIM pPA0OYMM MECTOM Ui JIIOJIEH C HapylIeHHEeM CcliyXa |
¢1a00CIBIIIAIINX;
- aKyCTUYECKHI YCUIIMTEIb U KOJIOHKH;
— JUIs OOYYarOIIMXCs C HAPYIICHUSIMHU OITOPHO-IBUTaTeILHOTO arapara:
- IEPEIBIKHBIMHY, PETYJIMPYEMBIMH 3proHoMHuYeckuMu napramu CHU-1;
- KOMITBIOTEPHOW TEXHUKOW CO CIEIUAIBHBIM MMPOTPAMMHBIM 00ECTICUeHUEM

9. MeToanuyecKkue MaTepuaJIbl

9.1. IlnaHbl NPaKTUYECKUX 3AHATHI

Ne TeMEBI No Coneprxanue
n/m

Tema 1 1 | Ilpaktudeckas padora Nel.DneMeHTh MaTeMaTHUYECKOW CTATUCTUKHU

Tema 2 2 | Ilpaktuueckas pabora Ne2. DiaeMeHTH KOPPEISAIMOHHOTO aHAJIH3a

Tema 3 3 | [Ipaktuueckas pabora Ne3. [lapHas nuneiitHas perpeccus.Henunelinas
IapHasi perpeccust

Tema 4 4 | Ilpaktuueckas pabora Ned. MHOKeCTBEHHAs JIMHENHHAs perpeccust

Tema 5 5 [Ipaktuueckass pabora NoS.BpemenHble psiabl.  ABTOKOPpEISAIUSL
OCTaTKOB. MeTo/ CKOJIB3SIIEr0 CPEAHETO

Cemunap 1. Beeoenue 6 skonomempuxy

Ilpakmuueckas paboma Ne 1.9nemenmol mamemamuueckon cmamucmuku

Ilpakmuueckan paooma Ne 1.1.Ilocmpoenue cucmozpammuvl pacnpeoeieHusi HenpepvléHol
CIIYUAUHOU 6€/TUYUHDBL

Jlns  BBIMOJNHEHUS JaHHOM paboThl moTpedyercss BbIOOpKA, XapaKTepu3ylollas HEKOTOPYIO
ciydaiinyto Bennuuny. Beioepem stu nannsie u3 MHTEPHETA. Tlo nanHbIM, XapakTepu3yOIUM
LEHbl aKIUM B TOCIENOBaTeIbHbIE MOMEHTHl BpPEMEHHU, IOCTPOMM COOTBETCTBYIOIIYIO
MOCJIeI0BATEIbHOCTh OTHOCUTENBHBIX J10X0AHOCTEH 1o popmyiie:

Xi+1 = (Pr+1 - Py)/ Py,

rjie P niena B MOMEHT t U Xt+1— OTHOCUTENbHASI0XOTHOCTH 3a Tepuo oT t o t+1.
Hcnone3ysBeraBka\luarpamma\MacTtep iuarpamMm, ocTpOUTh HA OT/ACIEHOM JIUCTE
JrarpaMMmy 3Ha4eHUuH Xi+1

Heo6x01uMo moCcTpOUTh TUCTOTpaMMy paclipe/ieieHus ciryyailHol BenmuunHbl Xi+1. 11 aTOTO
ucnonbpzyemCepsuc \ Anaau3 1anibix \ I'mcrorpamma.

Buvinonnenue

Ckonmpyiite ¢aiin B cBoil pabounii karasor.

[IpenBapuTensHO ONpeAeINM pa3Max BHIOOPKH, €€ MAKCUMAJIbHOE U MUHUMAJIbHOE 3HaueHue. [
3TOTO, HAUMHAs ¢ KieTku D1, coznmaiite Tabnuiry mo oopasity.

Taoauma 1.1.
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AHaln3 HeNpephIBHOM Clly4ailHOM BEJIMUMHBI

MakcumMmanbHOE 3HaYECHUE

= MAKC(Bau naTepBan 3HauCHHIA)

MuHuManbHOE 3HAYCHUE

= MUH(Bai unTepBa 3Ha4eHUI)

Pazmax BbIOOpKH

=E2-E3

YroObl BBecTH (hopmytbl B siueiiku E2 u E3, Bocnonb3yiirech komanoii Berapka\@yHknust
Paznen Cratucruyeckne. Anpeca KJIETOK BBOJSAT JATUHCKUMH OyKBaMH, JINOO YKa3bIBAIOT

TpeOyeMblIii AUaIa3oH ¢ MOMOIIbIO MBIIIHK. B sueiikax ¢ ¢popmynaMu oToOpassaTcs pe3yiabTaThl

BBIYHUCIICHUI.

Bri6epem kommuectBo uaTepBaioB 10. J{s mogcuera 4acToThl, ¢ KOTOPOM 3HAYCHUS TOMAIAl0T B

TOT WJIM MHOM MHTEPBaJI, 3aJIaJJMM MX BEPXHHUE TpaHUIlbl B Auanasone H2:H12:

Bepxusist rpaHuna

HHTEepBajIa

=E3

=H3+3$E$4/10

=H4+3$E$4/10

=H5+$E$4/10

=H6+3$E$4/10

=H7+3$E$4/10

=H8+$E$4/10

=H9+$E$4/10

=H10+$E$4/10

=H11+$E$4/10

=H12+$E$4/10

=H3+3$E$4/10

=H4+$E$4/10

Temneps BBemuTe AaHHbIe B OkHO CepBuc \ AHaju3 ganubix \ F'ucrorpamma mo oopasiy.

McTorpamma

Puc. 1.1
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3ameuanus: Bo BxogHom untepBaiie ykazbiaete Bam nnTepBai; B MinTepBasie kapMaHOB

$H$2:$HS 12, B siueiike MeTKH METKY HE CTABHUTb.

[Tocne naxxatus knonku OK Ha HOBOM CTpaHuIle MOABUTCS Ta0JIMIa aOCONIOTHBIX U HHTETPAJIbHBIX
4acToT, a Takxke ux rpaduk. Ha Hem cronrHoit nuHuelt Oyaer oroOpaxeHa KpruBas HHTErPaIbHBIX
4acToT, Beaymas ce0s Takke Kak (PyHKIUS PacIpeeNieHHs, a CToI04uaTast FTHCTOrpaMMa
oToOpaxaer pacrpeaeneHne abCOMIOTHRIX YacTOT.

Cemunap 2. Mooenu napnoii 1uHeiinoil pezpeccuu

Ilpakmuueckan padoma Nel.2. Xapakmepucmuku ciy4aitHou eaudunbl

ITIPUMEP
Jlnist HeKoTopo (UPMBI HMEETCsl BRIOOPKA 3HAUCHUI 00beMa paconaraéMoro ChIpbs 1O THAM

Henenu (tabm.1.2.).

Taoauma 1.2.
JeHb ITH BT cp 9T T co
Oo0neM nmocraBkm |140 110 85 80 130 115

Onpenenuth MakKCUMaJIbHOE U MUHUMAJIBHOE 3HAUE€HNE U OLIEHKHU U1l CPETHEr0 3HAYEHUS,
JUCIEPCUH, CTAaHJAPTHOTO OTKJIOHEHHs 00beMa.
Brinosnnenue
Jlnst pacyeTa OCHOBHBIX XapaKTEPUCTUK CIIyYailHbIX BEJIMYMH HCIOJIb3YIOTCS CTATUCTUYECKUE
¢bynkun Excel, a Takxke cpeactBo OnucaTtenbHas ctaTuctuka u3 [lakera ananmusa.
1. Bocnonb3yemcsi CTAaTUCTHYECKUMU (DYHKITUSIMHU.
BBenute naHHLle B TYECHKU:
A3: XapaKkTepuCTUKU CITy4yaitHON BEMUUHBI
A4: cpenHee 3HaUeHHE
AS5: nucniepcust
Ab6: cTaHIapTHOE OTKIIOHEHUE
A7: makcuManbHOE 3HaYCHHE
AS8: MUHUMaNbHOE 3HAUYCHUE
B4: =CP3HAY(B2:G2)
B5: =/IUCI1(B2:G2)
B6: =CTAHJIOTKJIOH(B2:G2)
B7: =MAKC(B2:G2)
B8: =MUWH(B2:G2)
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AHaJIOTUYHO IpUMeEpY HAUTHUBBIOOPOYHOE CPEHEE 3HAUCHHUE, TUCTIEPCHI0, BEIOOPOYHOE
CTaHJapTHOE OTKJIOHEHHE, MAKCUMAIbHOE U MUHUMAJIbHOE 3HAYEHUE OTHOCUTEIBHBIX
JIOXOTHOCTEH.

BHumaHue: HoMepa siueeK JI0JDKHBI COOTBETCTBOBATH PACIIONIOKEHUIO TAHHBIX TI0 OTHOCHTEIIbHBIM

JIOXOJTHOCTSIM.

Ucnons3ys Jannpie/ PuiabTp/ABTO(GHIBTP , HAUTH 1010 (B MIPOIIEHTAX ) JIEMEHTOB BHIOOPKH
OTHOCHTEIIbHBIX TIOXOHOCTEH, monaaaronmx B uHTepBaasl(M[x] - o[x] , M[x] + o[x]), M[x] -25][x]
, M[x] + 20[x])u M[x] - 3o[x] , M[x] + 3o[x])cooTBeTcTBeHHO. B KauecTBe M[x]|uc[x]B3sTH

BBI60pO‘lHO€ Cp€aHEC U BBI6OpOLIHOG CTaHJAPTHOC OTKIIOHCHUC COOTBETCTBEHHO.

2. IPOOAOJNXEHUEIPUMEPA

C nmomorsio cpenctBa OnucarenbHas cratuctuka u3 [lakera aHanuza MOXKHO MOJTYYUTh
3HAYUTEIBHO OOJIBIIIE XapaKTEPUCTUK CITy4allHOW BEIIMYHHBI.

[Tocne BbiOOpa myHkTa MeHio CepBuc \ AHAJMM3 JaHHBIX...\QNUcaTeIbHAsI CTATHCTHKA YKAKATE
B KauecTBe BXoAHOro nHTepBana A2:G2, moctaBbTe Guiakku MeTKH B IEPBOM CTOJI0IE U
HroroBasi craTucTuKa, a iepekiovarens [pynnupoBaHue B MOJI0KEHUE CTPOKH. PesynbraT

npeacTarieH B Tabaue 1.3.

Ta6auna 1.3.

O0Bem mocTaBok

Cpennee 110
CrannmapTtHas omudKka 9,746794
Menuana 112,5
Monpa

CrannmapTHOE OTKIIOHEHUE 23,87467
Jucniepcust BBIOOPKU 570
DKcrecc -1,57202
ACUMMETPUYHOCTD -0,16534
WuTepan (pazmax) 60
MuHIMYM 80
Maxkcumym 140
Cymma 660
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Cuer (n) 6

AHaNOrMYHO NMPUMEPY UCTOJb3yeTe cpeicTBO OnucarebHAs CTATUCTUKA ISl CBOUX JTAHHBIX.
Ilpakmuueckas paboma Nel.3. Ilapamempot HopmansHo20 pacnpeodeieHus

IIPUMEP

Jns 3amaun u3 JIP Nel.2. moctpouts GyHKIMIO pactpenesieHus F(X) U miIoTHOCTh pacmpeaeicH s
f(X), ucxo1s1 U3 MPEAMOIOKESHUS O HOPMATLHOM PaclpeIeIICHUH CITyYaifHOW BETUYNHBI.
Buvinonnenue

[Moctpoum dynkimu st orpeska M[x]-3c[x] <x < M[x]-3o[x], Tak kak ciay4aiiHas BelIu4nHA
HAXOJUTCS B 3TOM MHTEpBaJie ¢ TOYHOCTHIO 110 0,3%. [Liist atoro B nuanazone A10:T10 paccuntaem
3HAYCHUS X'

Al0: x

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

C10: =B10+$B$6/3

3arem HeoOXxoauMO cKorupoBath hopmyiny u3 sueiiku C10 B quanazon D10:T10.

All:F(x)

A12:f(x)

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

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

3aTeM HE0OX0IUMO CKOITUPOBaTh hopmyiibl u3 siueek B11:B12 B nuamazon C11:T12.

3aKoH pacrnpeaeseHns MOKHO PEJCTaBUTh B OoJiee HATIISAHOM (opMe, UCTIONB3Ys TuarpaMMmy
Tun Hecranpaptuas I'padpuku (2 ocu), Ucxonnsbie 1annbieA10:T10 pacnonokeHbl B CTPOKaXx.
[Tonmyuyennast quarpamma npeacTaBieHa Ha puc.l.2.

ITo rpaduky 6e3 Tpy1a MOKHO ONPEICITUTh, HAIIPUMED, YTO CIIydaifHas BeTHIUHA «00beM

acIIoJIaraeMoro ChIPhsD» MOKET IPUHUMATE 3HadeHU1, MeHbIIne 102 ¢ BeposaTtHocTbIo 40%; miun
b b b

1,2 0,018
s 10,016
1 =TT
- 1 0,014
0,8 K 0,012
/ o 10,01
F 0,6 f —8—F(x)
1 0,008
)/ / \ —o—f(x)
0,4 i 0,006
/‘/ | \*\ -+ 0,004
02 i 0,002
PSS NREERs
0 1ot (m | n™] el o
3883 54 70 86 102 118 134 150 166 182
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BEPOATHOCTH TOTO, UTO 3HAUEHUE ClTydyaiiHOI BennyuHbl OyaeT Oonbiie 150 paBHo 3%.

AHanoruyHo npuMepy nocrpoiite mioTHocThf(X)u GyHkumio pacnpenenenusF(X) mis cBoux

JTAHHBIX.

Buumanmue: HOMCEpa A4YECK AOJIKHBI COOTBECTCTBOBATH PACIIOJIOKCHUIO JAHHBIX 110 OTHOCUTCIIbHBIM

JIOXOHOCTSIM.

Ilpakmuueckana paboma Ne2. Inemenmul KOPPEAAUYUOHHO20 AHANUZA
IIpumep BbInoIHeHHs 3agaHus 2. [Ipeanonoxum, 4To 3aCTPOUIIIMK OIIECHUBAET CTOMMOCTh
rpynmbl HeOONBIINX O(UCHBIX 3aHUHM B TPAAULIMOHHOM JEJIOBOM paiioHe. 3aCTpONIINK MOXKET

HCIIOJIB30BaTh KOppCJISIL[PIOHHBIfI AHaJIN3 IJid YCTAHOBJICHUA CBA3HU MCIKIAY BBI6paHHBIMI/I

NEPpCMCHHBIMHU.

Ilepemennas CMBICI IEPEMEHHON

y
x1

X2
X3
x4

OueHoyvHas 11eHa 31auus moj oduc, Toic. $;
OO01as miona e B KBaJIpaTHbIX METPaXx;
KomnuyectBo oducos;

KonuuecTBo BX00B;

Bpewms skcrnyaTtaluy 34aHUs B ToJax.

B sToM npumepe npeanonaraeTcs, 4To CyImecTBYeT JUHEHHAs 3aBUCUMOCTD MEXIY KaKI01

He3aBHCUMOM nepeMeHHoM (x1, X2, x3 u x4) u 3aBUCUMON IIepeMeHHOM (y), TO €CTh LIEHOH 3AaHUs

o opuc B TaHHOM paiioHe. 3acTpodIuK Hayraja Beioupaet 11 3manuii uz umeronmuxes 1500 u

MMOJIy4acT CJICAYIOMINC NaHHBIC.

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

"[lon-6xo0a" (1/2) o3nauaem 6x00 MmoabKo 0Jis1 00CMABKU KOPPECHOHOEHYUU.
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Heo0xoauMo yCTaHOBUTD CTENEHb TECHOTHI CBSA3U MEX1Y OOBSCHSIOIIUMH EPEMEHHBIMU U

OOBSICHIEMBIMHU.

Boinosinenue

Jiia BerancaeHus: Ko3(pPUienTa Koppesiiui Mexay AByMs HaOopamH JIaHHBIX Ha JIUCTE

ucnonb3yercs cratuctudeckas Gynkius KOPPEJI wim meton Koppeasinus u3 [lakera ananusza.

3amonauM naHHbIMU Auamna3on Al:E12.

1. Jlns HaxoxJeHus MapHOM perpeccuu (Harnpumep, MEX1y IUIOMIAAbI0 U LIEHOH ) UCTIONb3yeM
¢bynkauro KOPPEJI(), ykazaB B okHe quanora auana3onsl A2:A12 u E2:E12. TToxyuennoe
3HaueHue 0,32 CBUIIETEILCTBYET O HATMYMH CJIA00H JIMHEWHON CBS3U MEXIY BHIOPAHHBIMU
MepEMEHHBIMHU.

2. UtoObI HalTH KO3(PPHUIMEHTHI KOPPEISAIUN MEXKTy BCEMH MapaMH MEPEMEHHBIX BOCITOJIb3YeMCS
cpeanctsom Koppeasinusi u3 AHanu3a JaHHbIX. B okHe nuanora He00X0AMMO yKa3aTh BXOIHOU
MHTEpBaJl, HATMYME METOK (TOAMICeH K TaHHBIM) B TIEPBOI CTPOKE, Ha3BAaHUE JIMCTA, HA

KOTOpOM OynyT 0TOOpake€Hbl pe3yJIbTaThl aHATIU3A.

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 «Koppeasimus».

[Tocse BbIMONHEHUS aHANIM3a U3 OTYETa MOXKHO YBUJETh, UTO B HAMOOJIBIIEH CTENIEHH LIeHa JoMa
OIpeJeNIIeTCsl KOJIMUeCTBOM 0(ucoB B HeM (ko3 duuuent koppensnun 0,88). OTpunarenbsHo Ha
LIEHE CKa3bIBAETCS BO3PACT JI0Ma, — YeM OH OOJIbllIe, TeM J0M jeleBie (KoadhGUIMEHT Koppensiun
-0,45). MoXHO Takke cienaTh BIBOJI O CYIIECTBYIOINIEH JTUHEHHON 3aBUCUMOCTH TIJIOIIAIN JJoMa 1

KOJINYECTBA BXO/I0B B HETO — KO3 dumeHT koppenauuu 0,62.

3AJJAHUE. [Ins BeinonHeHus padboThl NOTPeOYIOTCS BEIOOPKH, XapaKTEPU3YIOILIUE TPYIITY
ciy4yaiHbIX BennuuH: eHbl oTKpbiTus (OPEN), nienst 3akpoitus (CLOSE) 1 06bem Topros (VOL).
Chauana, npumensist Mactep 1marpamm, ciieyeT OCTPOUTh TOUEUHbIE KOPPEJISLMOHHBIE OIS
ast map OPEN (1-st monmoBuna nanubix) * CLOSE (1-s monoBuna nanubix), OPEN (Bce nannbie) *
CLOSE (Bce nannbie), CLOSE (1-s monoBuHa nanubix) ¥ VOL (1-1 monoBuna nannbix), CLOSE
(Bce mannbie) * VOL (Bce naHHEIE).

3arem, nucnomab3ys cratuctuaeckyro ynkuuio KOPPEJL, Hano Haiitu mapHble K03 (QUIIUEHTHI

KOoppCIsinuu U BCEX Iap, YKa3aHHBIX BBIIIC.
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[Tpumensst AHAJIN3 TAHHBIX/Koppeasiuusi, TOCTPOUTH KOPPEIAIUOHHBIC TAOTHITHI JIJIST TPOEK

OPEN (1-s monoBuna gauubix) * CLOSE (1-s monmoBuna ganubix) * VOL (1-51 mosoBrUHA TaHHBIX)

nOPEN (Bce nanusie) * CLOSE (Bce nannbie) * VOL (Bce nanHsbie).

Ucnonw3ys cratuctudeckyro Gpyukiuo JIMHEWH, HaliTi mapaMeTpsl IPSMBIX 110 METOTY

HauMeHbIMX KBaapaToB st map 3HaueHniOPEN, CLOSEuCLOSE,VOL.

Cemunap 3. Moodenu napnoii HeIUHEUHOU pezpeccuu

Ilpakmuueckasa paooma Ne3. Ilapnas nuneiinas pecpeccusn. Henuneitnas napnas pecpeccusn

Ilpakmuueckasn paboma Ne3.l. [lapnas nuneiinasn pezpeccus.

[Tpumensis AHAJIN3 JTAHHBIX/perpeccusi, nocTpouTh 6 MOJ€NIEH NapHOU JIMHEHHON perpeccuu

TS TIap:

1. OPEN * CLOSE (uepe3 1 gac)

2.
3
4.
5

6.

OPEN (1-s1 monmoBuna nauubix) * CLOSE (uepe3 1 vac) (1-s1 mosoBrHA JaHHBIX)

OPEN * CLOSE (uepe3 9 yacoB)

OPEN (1-s monoBuna naunbix) * CLOSE (uepe3 9 wacoB) (1-s1 moyioBHHA TaHHBIX )

OPEN * CLOSE (uepe3 45 4yacoB)

OPEN (1-s1 monmoBuna nanubix) ¥ CLOSE (uepe3 45 yacoB) (1-s1 moj0BHUHA TaHHbIX)

3ameuaHue: B KapTUHKe Pecpeccus yCTaHOBUTH Yposenv Hadexcnocmu B 99% 1 OTMETUTH TOJIBKO

BbIBOJ [ paguxa noobopa na Hosom pabouem nucme.

Bo Bcex MozesaX IpOBEPUTH CTATUCTUYECKYIO 3HAYMMOCTh [IapaMEeTPOB MOJEIIN IIPU YPOBHSAX

3HauumMoctu 1% u 5%. CpaBHUTH KaueCTBO MO/IeNel, OOBSICHUTH pa3Iuyiue.

Coneprxanue oTyera:

1.

2
3
4.
5

DKOHOMHYECKAs ITOCTAHOBKA 3aJa4u.
MareMaTrudeckas IOCTaHOBKA 3a1adH.
AJ'IFOpI/ITM peUICHUs 3a/1a4H.
PC3y.TIBTaT]':>I peUiCHus 3aia9n

DKOHOMHUYECKAsi UHTEPIPETAIMs MOTYyYEHHBIX Pe3yIbTaTOB

Ilpakmuueckasn paboma Ne3.2. Henuneiinas napnas pezpeccus.

1.

ITocTpouts 2 MoaeNN NapHON HEIMHENHOW PETPECCUH, B35IB B 1-if MOJIENH B Ka4eCTBE
HE3aBUCHMOMH 1epeMeHHo 1IeHbI OTKphITHS (cTostoerr OPEN) u 3aBuciMOit mepeMeHHON
— 1ieHsI 3aKkpeiTus yepes 1 gac (cronbery CLOSE); Bo 2-it Mojenn paccMOTpeTh apy
OPEN — CLOSE uepe3 45 yacoB. Cuntaem, 4To 3aBUCUMOCTh cTeneHHas (cM. [Ipumep
HUXKE).

[TpoBepuTh CTATUCTUYECKYIO 3HAYUMOCTH KO (PHUITUEHTOB pETrPEeCCHH.
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3. CpaBHHTH KQ4ECTBO MOCTPOCHHBIX MOJIENICH U COOTBETCTBYIOIIMX MOJICIICH IMapHOM
JIMHEWHOM PErpecCuu, IOCTPOCHHBIX 10 TEM K€ IIEPEMEHHBIM

IIPUMEP

Ha npaxTuke yacto BcTpeuaeTcs CUTyalMsl, KOrJja alpruoOpHO U3BECTEH HENMHEHHbII XapakTep
3aBHCUMOCTH MEK/1y OOBSCHIEMBIMU U OOBSICHSIONIMMY ITepeMEHHbIME. B aTOM ciiydae dynkius f
B ypaBHenuu Yy=f(a,X) HenmHeitHa (a — BeKTOp mapamMeTpoB (QYHKIIMH, KOTOPbIC HAM HY>KHO
olleHUTh). Harpumep, Buj 3aBUCMMOCTH MEX/y LIEHOH M KOJIMYECTBOM TOBapa B TOH K€ MOJIENH
crpoca ¥ NpeJUI0KEeHUs: OHA He BCera MpeoaraeTcs JMHEHHON, KaK B HAallleM ITpUMeEpE.
Henunetinyio ¢hynkyuromodicno npeobpazosams 6 nunelinyro (Hapumep, JorapuMUpOBaHUEM ).
Ecnu HenmHelHas 3aBUCUMOCTb MOXKET OBITh 3alKcaHa B BUJE CyMMbI ()YHKIUN OT HEU3BECTHBIX Xi
(nanpumep, y = a + bx1 + cx12 + hxz), To MOKHO TIOCTPOUTE HOBBIE PSB! JAHHBIX (JUIS IPUMEpPA B
cKOOKaxX - ps/l JAHHBIX X12) U OLEHUTh ¢ HUMH JIMHEiHyI0 perpeccuio. Hanbonee
pacrpocTpaHeHHbIe BUIbI GYHKIMN U IPpeoOpa30BaHUi JaHHBIX, HEOOXOAUMBIE /TSl TOCTPOCHUS
HY’>KHOTO Ha0Opa HOBBIX MEPEMEHHBIX, OOBIYHO 3aJI0KEHBI B IPUKIIAIHbIE PETPECCUOHHBIE TAKETHI.
[TponemoncTpHUpyeM npeoOpa3oBaHNe HEMMHEHHON (YHKINU B IMHEHHYIO HA IpuMepe PYHKIUU
Ko66a-lyrnaca.

ITycTth TpeOyercs OLleHUTh MapaMeTphl MPOU3BOACTBEHHOM QyHKIun Ko6ba-/lyriaca

Y=AX?Z".

Jliig nuHeapu3auuu nposorapupmupyem ode yacTu:

InY=InA+ adnX+ fInZ.

[Tonyuennas ¢popmMyia TMHEHHA OTHOCUTENBHO JIOTapru(pMOB BbIITycKa Y, KanuTtana X v TpyJa Z, u
OHa MOXeET OBbITh OIICHEHAa KaK MHO>KECTBEHHasl JINHEIHAsl perpeccusl.

Cemunap 4. Mooenu mnoscecmeennou pezpeccuu
Ilpakmuueckas paboma Ned. MuoscecmeeHnan TUHENHAA PecPecCusl.

1. TloctpouTh MOJETH MHOKECTBEHHOM JIMHEHHOW PErpeccuu, B3siB B KAUECTBE
HE3aBUCHMBIX IEPEMEHHBIX LIEHbI OTKPBITHS U 00beM Topros (ctonbisl OPEN n VOL) u
3aBHCUMOI1 iepeMeHHO# — 1eHbl 3akpbiTust (ctonbery CLOSE). Cwm. Tpumep Huke.

2. TIpoBepHTH CTATHCTHUYECKYIO 3HAYMMOCTEH KOA(P(PHUITUSHTOB PETPECCHH.

3. CpaBHHUTPH Ka4eCcTBO IMOCTPOSHHON MOJIEITH U MOJIENI TTApHOH JIMHEHHOM perpeccui,
noctpoeHHoi nonepeMeHHEIMOPEN 1 CLOSE. MoHO 1 yTaIuTh KaKyro-1100
MEPEMEHHYIO U3 MOJIETT! MHOKECTBEHHOM perpeccuu 0€3 3aMEeTHOr0 yXyALIeHUs
Ka4yecTBa MOJIEIH ?

IIPUMEP
Vcrnonb3yss MHOKECTBEHHBIN PErpECCUOHHBIIN aHAIN3, OLIEHUTD LIeHY O()UCHOTO 3/JaHUs B 33JaHHOM

pailioHe Ha OCHOBE OIMCAaHHBIX IIEPEMEHHBIX (CM. J1a0. paod. 2).
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Beinonnenue.

JI1s HAXOXKIEHHS yPABHEHUs perpeccuu ¢ noMompio Gpyukiun JIMHENH() Heo6xoammo

BBITOJIHUTH CJIETYIOIIUE 1Iary.

1. OsarnaBeTe 0OsacTe Oyaymiero oryera, BBeas B kieTky G1: Perpeccnonnslii ananms.
Beinenure nuanazon G2:K9. Pasmep nuana3ona BeiOupaercs cienyrommm odpazoM. Yucio
CTPOK — OJIHA, €CIIH TPeOyeTCs MOIYYUTh TOIBKO K03 pHULIMeHTHI perpeccuu, MmaTh, €Ciu
HEO0XOAUMO TMOTYYUTh JOMOJHUTEIBHYIO CTATUCTUKY. UHCIIO CTOIOIOB COOTBETCTBYET YUCITY
[IEPEMEHHBIX.

2. Buibepure dynxumo JTIMHEMH() u3 paszena cTaTHCTHYECKHE M 3aII0JTHATE OKHO JHANOTa

corjacHo puc.4.1.

Puc. 4.1.

N3BecTHBIE 3HAYEHMS Y- 3TO MHOKECTBO 3HAUCHHUIY, KOTOphIE yiKe u3BecTHHI (E2:E12).
N3BecTHBIE_3HAaYeHHsI_X- ’TO MHOXKECTBO 3HAUEHUH X, KOTOPbIE YK€ U3BECTHBI /111 COOTHOLICHUS
(A2:D12). MaccuB U3BeCTHBIE 3HAYECHUS X MOYKET COJEPIKATh OJHO WITH HECKOJIBKO MHOXKECTB
MEPEMEHHBIX IIPU YCIOBUH, YTO OHU UMEIOT OJJMHAKOBYIO Pa3MEPHOCTHC MAaCCHBOM

W3BECTHHIC 3HAUEHUS Y.

Koncr— 570 TorHYeckoe 3HaueHHE, KOTOpOe YKa3bIBaeT, TPeOyeTcs JIn, YTOOBI KOHCTAHTa Olo ObliTa
paBHa 0. Ecnu koHcT umeet 3Hauenne MCTUHA unu omymieHo, TO 0lo BRIYUCIAETCS OOBIYHBIM
obpazom. Eciim koHeT nmeer 3Hauenue JIOXKb, To oo monmaraercs papasiM 0 1 3HAYSHUS OL1
MoAOUPAIOTCS TaK, YTOOBI BBITIOTHSUIOCH COOTHOIIIEHUE Y = i X.

CTaTucTHKa— 3TO JIOTHUECKOE 3HAUEHUE, KOTOPOE YKa3bIBAET, TpeOyeTCs 1 BEPHYTh
JIOTIOJTHUTETIFHYIO CTAaTUCTUKY 10 perpeccun. Ecnu ctatuctuka nmeer 3Hauenne MCTUHA, to

dynkims JJUHENH Bo3BpalaeT Z0MOIHATENBHYIO PErPECCHOHHYIO CTATHCTUKY. Eciy cTaTHcTHKa
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umeert 3uauenne JIOXKb nmm onymena, To dyuxius JIMHENH BosBpamaer TonbKo
KOd((DUIIUEHTHI .
3. ®ynkuus JJUHEWH() sBnsercs Gpopmyioii Maccusa. [I03TOMy MOCIIE 3aI0IHEHHs OKHA HATI0Ta

HeoOxoaumo komouHaruen Shift-Ctrl-Enter 3aBepuiuTh 3amosiHeHre BbIIEICHHOTO AMana3oHa.

=JIMHEMH(E2:E12;A2:D12;UICTUHA;ICTUHA)

BO3BpalacT CICAYOIIHUE PE3YJILTAThI.

-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/1T

#H/IT

#H/IT

432,4997

6

#H/T

#H/L

#H/L

1744,676

6,050904

#H/T

#H/L

#H/L

Teneppr MoeT ObITh OTYYEHO YPaBHEHUE MHOKECTBEHHON pPErpeccuu

Y = oaX1 + X2 + asXs + asXa + oo

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

[To aTOMY ypaBHEHHIO 3aCTPOHIINK MOXKET OMPEACIUTH OLIEHOYHYIO CTOMMOCTH 3aHuUs O OpHC B
TOM K€ paiioHe, KoTopoe uMmeeT Tuiomanb 2500 KBapaTHBIX METPOB, TpU oduca, 1Ba BXO/a,
3/1aHUIO0 25 JIeT, UCTIOJb3Ys CIEAYIollee YpaBHEHUE:
y =0,03*2500 + 12,62*3 + 2,71*2 - 0,02*25 + 56,59 = 175,37 TbIC.$.

Cemunap 5. /lunamuueckue mooenu
Ilpakxmuueckas paboma NeS. Bpemennwie paovi. Aemoxoppenayus ocmamxos. Memoo
CKO1b3AU4€20 CpeoHezo.
Ilpakmuueckasn paboma Ned. 1. Aemokoppenayus oCmameos.

[TocTpouTh MOJIENTH MAPHOM JTMHEHHOM perpeccui, B3sB B KAUYECTBE 3aBUCUMON MEPeMEHHON Y —
1ieHsl 3akpbITHs (cronbery CLOSE), a B kauecTBe He3aBUCHUMOMN TIepeMeHHOM X — MOPsIAKOBBIE
HOMEpa. Y CTaHOBUTb, CYIIECTBYET JIU aBTOKOPPEIALMUSA OCTaTKOB, C IIOMOIIBIO:

a) BU3YyarbHOI'O OTOOpaXeHUsI JaHHBIX, TOCTPOUB 2 rpaduka. OauH rpa@uk B KOOpAUHATAX
(TTOpsIIKOBBIN HOMED |, 0CTAaTOK ei). BTopoii rpaduk —B KoopauHaTax (OCTATOK €i-1 , OCTATOK €j );
0) cratuctuku JlapOuna-YoTcoHa (CM. TEKCT HUXKE)
Aemokoppenayus ocmamkog
Buskoe K euHMIE 3HAYeHHe Koo duImenTa feTepMuHanuy R? emne He CBHIETENHCTBO BHICOKOTO
KauecTBa ypaBHEHHs perpeccuu. [loaToMy cremyromuii aTan npoBepku KauyecTBa ypaBHEHHS
perpeccuu - IpoBepKa HEKOTOPBIX BaKHBIX CBOMCTB, BBIIIOJHEHUE KOTOPBIX MIPEIII0IAraloch pU

OLCHUBAHNH YpaBHCHUS PETPECCUU. OI[HI/IM N3 OCHOBHBIX IIPECATIOIaracMbIX CBOMCTB OTKJIOHEHUM
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ei 3HAUCHHH Yj OT pErpecCUOHHON (HOpMyITBI Y=+ X ABISETCS UX CTATUCTHYECKAs HE3aBUCUMOCTh
MeXIy co00i. [Iposepsemcsi 0ObIUHO UX HEKOPPENUPOBAHHOCL (AGAIOUWAAC HEOOXOOUMBIM, HO
He00CMAamoyHblM ampuOymom He3a8UCUMOCMU), NpUYeM HeKOPPeIupO8aHHOCMb COCEOHUX
geauyun ei . COCETHUMU MOXHO CUMTATh COCETHUE BO BPEMEHHU (B ClTydyae BPEMEHHBIX PSJIOB) WU
10 BO3PACTaHHIO NTEPEMEHHOH X (B Cllydae MepeKPECTHBIX BEIOOPOK) 3HaUeHU ei. [IpakTndyecku

ucnoins3yrotcmamucmuxy /lapouna-Yomcona DW, paccuntsiBaemyto o Gopmyse:
2
> (e )
i
P
i

Ilo Ta6J'H/II_[aM HaxogsaTCsAa (HpI/I JaHHOM YPOBHE€ 3HAYUMOCTH, YUCJIIC Ha6J'IIOI[eHI/II7[ 1 HE3aBUCHUMBIX

DW =

IIEPEMEHHBIX ) I0BEPUTEIbHbBIE HHTEPBAJIbI, B IIpe/ieaX KOTOPBIX HyJIeBask TMIIOTE3a (OTCYTCTBHE
aBTOKOPPEJSALIMU OCTATKOB €j ) IPUHUMAETCS, OTBEPIraeTCsl WIM HE MOKET ObITh MPUHSATA WIN
oTBepruyra. Basxxno, uro juig cratuctuku /lap6uHa-YoTcoHa CyIECTBYIOT ABa KpUTHUECKUX
3HAUYCHUS, MCHbIIHE IBYX: HIDKHee i, KaK rpaHuIa JUlsl IPHU3HAHUS TOJ0KUTEIbHON
ABTOKOPPEIISIIMH OCTATKOB U BepxHee Uy Kak rpaHulla IPU3HAHUS ee OTCYTCTBUsL. J{JIsi MpoBepKu
TUIOTE3bI 00 OTPULIATEIBHON aBTOKOPPEISLIMU OCTaTKOB 3TH KPUTUUECKHE 3HAUECHUSI OTPAXKAIOTCS

CUMMETPUYHO OTHOCHUTEIIbHO YKcia 2 (puc.6.4.).

I | | | | | |
0 di di 2 4-d, 4-di 4 Bw

Puc. 5.1.

Ilpumep 6.2.

[TycTp onleHeHa mapHas THHEHHas perpeccus o 15 nadbmonenusm, u DW= 1,1. 3agagum ypoBeHb
3HauMMOCTH 5% u Haaem mo tadmuram di = 0,95; dy = 1,23. Hynesas runore3a Oblia Obl TPUHSTA
npu dy = 1,23 <DW< 2,77 = 4-dy u otBepruyta npu DW< 0,95 = d, umu DW> 3,05 = 4 -d,.
[Tockonbky B nanHOM cirydae DW nexxut mexay dy u di, HyneBas runioresa He MOXeT ObITh HU
NPUHATA, HU OTBEPrHyTa. ECiM anbTepHaTUBHOM I'MITOTE301 SBIISETCS TUIIOTE3a O MOJI0KUTEIBHOM
aBTOKOPPEJSLIMU OCTATKOB (OTpHUIIATEIbHAS U3 COJAEPKATENbHBIX COOOpaXKeHUIl 0TOpackIBaeTCs),
To KpuTHueckue 3HaueHus dy = 1,23 u di = 0,95 cooTBeTCTBYIOT 2,5%-HOMY YPOBHIO 3HAYUMOCTH.

Koney npumepa

Kak B 0o0miem cirydae BBITIISAST TPUMEPHO KpUTHUYECKHE BeTHuuHbI cratuctukn DW? B mepBom
NpUOIMHKEHUN MOKHO CKa3aTh, YTO MPH JIOCTATOYHOM uucie HaOmoneHuit (He Menbie 12-15), npu
1-3 obwacusaromux nepemeHHslx DW nomxkHa ObITh He MeHee 1 (i He Oogbie 3). B mpoTuBHOM

CJIydac MBI [TPU3HACM CYHICCTBOBAHUC ABTOKOPPCIIAIHUN OCTATKOB U IMMONBITACMCA YIYUIIUTD
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dbopmyny. Ecnu cratuctuka DW HaxoguTcst mpubnusutenbHo Mexay 1,2-1,3 u 2,7-2,8, Mbl MOXeM
CUUTATh, YTO CTATUCTHYECKH 3HAUMMAsI aBTOKOPPEISIUS OCTATKOB OTCYTCTBYET. B
MIPOMEXKYTOYHOM CJIy4ae JOCTAaTOYHO HAJIeAKHBIN BBIBOJI CAeJIaH ObITh HE MOXKeT. Eciin uucio
HAOJIIOIEHUI pacTeT, TO KPUTHYECKUE 3HaUCHHS cTaTuCTUKU JapOuna-Yorcona dy u dy
npuOImKaTes K AByM: s 60-70 HaOIr0IcHHI e¢ HHXKHEE KPUTHYECKOE 3HaueHue di, cocTaBsieT
npumMepHo 1,4-1,5. 1o BepHO ISl TPEKHETO OTHOCUTEIBHO MAJIOT'0 YHCIIA O0BSICHSIOIIUX
MEPEMEHHBIX;, €CITU ATO YUCIIO PACTET, TO KpuTudeckoe 3HaueHne DW cTraHoBUTCSI MEHBIIIE.

Wrak, 0600mas, eciu cmamucmuxa /lapouna-Yomcona cocmaensem 1,5-2,0-2,5, mvi xoms u ne

Modicem bblmb abCOIIOMHO Y68€epPEHRdvl, Ymo OMKJIOHEHUA Oom JTUHUU peepeccul 63AUMHO HE3A6UCUMDbL,

HO 00bIYHO YO0BNIEMBOPAEMCS IMUM 8 NPOGEPKE UX He3A8UCUMOCTIU.

B ciydae Hanuuust aBTOKOPPEISAIMH OCTaTKOB MOTydeHHast (popMyJia perpeccuu CUuTaeTcsi OOBIYHO
HEYJIOBJIETBOPUTENBHON. B3rnsHyB Ha rpaduk moBeJeHMs OTKIIOHEHUH ej, MOYKHO MTOUCKATh
Ipyryio (HenuHenHy0) GopMyity, BKIIOYUTh HEYYTEHHBIE 10 3TOT0 (PaKTOPHI, YTOUHUTH EPUOJ
MIPOBE/ICHUS PACUETOB WM Pa30UTh €ro Ha YacTH, TMOO MPUMEHUTH K IaHHBIM YMEHBIIAIOIIEEe
aBTOKOPPEJISALMIO OCTATKOB IIPe0Opa3oBaHue (HanpuMep, aBTOKOPPEIILIHOHHOE IpeoOpa3oBaHue
WM METOJI CKOJB3SUINX CPETHUX).

Cratuctuka DW no3BosisieT mpoBepUTh HEKOPPEIUPOBAHHOCTh OTKIIOHEHHUM OT IMHUU PErpeccu.
HekoTopsle qpyrue cBoiicTBa 3TUX OTKJIOHEHUH (HalpuMep, HOCTOSTHCTBO UX TUCIEPCHUN) MOTYT
OBITH TaKXe MMPOBEPEHBI C TIOMOIIBIO CIIENUAIBHBIX CTATHCTUK. MBI HEe OyIeM OCTaHaBIUBAThCSA Ha
3TOM MOJAPOOHO, YIIOMSHYB JIUIIbL O CYIIECTBOBAHUH caMOil mpoOiembl. PaccyxaeHus mpu 3Tom
MOTYT OBITh TOIOOHBIMU MPEXHUM: €CITU 3HAYSHHS TECTOBBIX CTATHCTHUK "MIJIOXHE", TO MOKHO
MOMBITATHCS] YTOUHUTH (POPMYJITY CBSI3U, HA0OpP OOBSACHSIOLIUX MEPEMEHHBIX WIH NPOLELYPY

OLICHWBAaHNAI.

Ilpakxmuueckas paboma Ne5.2. Memoo ckonv3auiezo cpeonezo.

Jlnst Bpemennoro psina Y (t), rae Y (t) - 3HaueHue 1eHbl B MOMEHT BpeMeHH (TTOpsIKOBBINH HOMeD) t,
MIOCTPOUTH 3 KPUBBIE METOJIOM CKOJIB3AIIETO CPEAHETO (CM.TEKCT HUXKE), UCIIOJIb3YS

CepBuc— Ananu3 1aHHbIX—CKOJIB3sIIEE CPEAHEE CO 3HAUEHUAMU NHTEPBAJIOB 3, 21, 35.
CpaBHUTB NOJTYYEHHBIE KPUBBIE.

Memoow cenaxcusanusn epemenno2o paoa

[Ton MeToamu criakuBaHHsI BPEMEHHOTO psifia TOHUMAETCSI BbIJeNIEHE HeCTy4aiHOM
cocTaBisitontieid. [1peamnonoxum, 4To U3BeCTeH OOIIMIA BU HecTyuaitHoi cocTapistonien F(t) mis
pana Y(t)=F(t,a)+ (t). D10 MoxeT ObITh MOJIMHOM, psia Pyphe u T.11. Toraa BO3HUKAET 3a/1aua

OIICHKHU ITapaMCTPOB . B Takoii mocTaHOBKE 3aa4yu HCTIOJIB3YIOTCA aHAIIUTUYICCKUC MCTOBI.
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Ecmu Bux HecmyyaitHO# cocraBsromeii HenspecteH F(t), To HCIOMB3YIOTCS alrOPUTMUYECKHE
MeToabl. K TakuM MeTo/1aM OTHOCHTCSI METO/] CKOJIB3SIIET0 CPEAHEr0, JISKAIIN B OCHOBE OoJiee
CJIOXKHBIX ITPOLIENYP CTIaKUBAHHUS.
Memoo ckonv3auie2o cpeonezo
B ocHOBe MeTO/10B UCKITIOUEHHUS CTyYaiHBIX OTKJIOHEHUH JISKUT CIeAyIoLas uaes: eciu pa3opoc
3HaveHnit psaga Y (t) 0KoJI0 CBOEro CpeiHero 3HaueHusAa XapakTepu3yeTcs AUCIepeueii 2, To
pa3opoc cpeanero u3 N uinenos BpemenHoro psaa(Yit...+YnN)/N okos0 Toro sxe 3HaueHus Oyier
XapaKTepH30BaThCs TOPa3I0 MEHbIIEH BEMUMHOM qucriepcun, a uMeHHo 62/N. YMeHbeHue
JUCIEPCUU U 03HAYAET CIVIAXKUBAHUE TPAEKTOPHUH.
[MpeamnonoxuM, uto ommnoOku (t) HeKOppeIMPOBaHbI 10 BpeMeHH, nHaue npuMeHenne MHK nacr
CMelleHHbIe OolleHKU. [Iponienypa criaxuBaHus BpeMEHHOTO psiJia COCTOUT B cienytomeM. ITycts n
— YKCJIO0 YPOBHEH psa, M - MPOU3BOILHOE YUCIIO,HE MTpeBocxosiiee N/3, 00b14HO He Ooublie 3, 1
N=2m-+1. Toraa oneHKH BEIYUCISIOTCS CIECTYIOIIUM 00pazoM:
n k=m k=m
F(t)= D wY(t+k) >w, =1
k=-m yf=Em+l, m+2, ..., n-mu k=-m — Beca, ONpeIeIIEMbIE

MOJINHOMHAJILHBIM MPHO F ()

pUOIMKEHUEM

1
W, =——-

pu p:]_ 2m+1 )

IIpH 3aJaHHOM M U P — MOPSAKE IIOJIMHOMA. B vactHOCTH,

9.2. MeToanyeckue yKazaHus 1Jisl 00y4alOIMUXCsl M0 OCBOECHHIO I CUMIJIMHBI

s ycnemHoro OCBOEHMS MaTepualia JUCHUIUIMHBI «DKOHOMETPUKA» PEKOMEHIYyeTCs
PETYJISIPHO NOCELaTh ¥ KOHCIEKTUPOBATH JIEKLIUH, ITOJIHOCTBIO BBINIOJIHATH 33aJaHUS IPAKTUYECKUX
paboT, aKTUBHO HCIIOIb30BaTh BO3MOKHOCTU IPEAOCTABISIEMbIX KOHCYJIbTALUNA, MPOBOAMMBIX
€KEHEJIEJIBHO TPENOAABATEIAMH IUCLHUTIINHBI.

[Ipy BBINONHEHMHM NPAKTUYECKUX pPAOOT Tpedyercs HCIONb30BaTh KOMIIBIOTEPHYIO
IIporpaMMy, KOTOpas TO3BOJSI€T IPOBOJUTH aHAJIM3 YyBCTBUTEIBHOCTH. B  4YacTHoCTH,
PEKOMEH/IyeTCsl HCIIOb30BaTh HaACTpoiiky MS Excel « Ananu3 naHHbIX».

[Tepen BbIMONHEHUEM NTPAKTHUUYECKON PAOOTHI CTYACHT J0JDKEH MPOpadOoTaTh OTHOCSIIUICS K
Hel TeopeTudeckuil Martepuasn. BblnonHeHMe KakaoW NpakTHUeCKOH paboThl MpPOTEKaeT B
HECKOJIbKO dTanoB. CHauyana CTyA€HT O3HAaKOMUTCS C OCHOBHBIMU TIOJIOKEHUSIMM M 0OIIen
MIOCTAaHOBKOM 3aJayd. 3aTeM IOJ PYKOBOJICTBOM IIPENOJABaTels peIHIaeT OOLIyI0 KOHKPETHYIO
3aJ1ady, Ha IpUMepe KOTOPOW OCBAMBAET METOABI IKOHOMETPHUKH U MPOBOJUT aHAIM3 MOJIyYEHHBIX
pe3yJIbTaTOB.

[To xaxmoi mpakTU4YecKol padoTe CTYIEHT IOJyyaeT MHIUBHIyalbHOE 33aJaHue, KOTOPoe
BBINIOJHSIETCS. U odopmisieTcss B BHUIE OT4YeTa. 3allMTa HHAWBUIYAbHOTO 3a/laHus JIOJKHO
3aBepuIaThCcsl YETKUM HMKPATKUM OTBETOM Ha IIOCTABJIEHHBIM B 3ajgade Bompoc. PexomeHayercs
MIPOBEJICHUE TIPOBEPKU TIOJYYEHHOTO pEIIeHUs, IOCKOJbKY OOJbIIOe KOJIUYECTBO OIIMOOK
NPUBOANUT K CHIDKEHHMIO 00meil oueHku palotbl. [lonokurenbHO oleHUBaeTcss (HO MEHBIIUM
KOJMYECTBOM OasyiIoB) HE MOJHOCTHIO BBIIIOJHEHHOE 3a/laHue. 3aCUUTHIBAIOTCS BCE IMPABUIBHO
BBITNIOJTHEHHBIE EUCTBHS.
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Hpunoostcenue 1

AHHOTALIUA

JuctunnmHa « DKOHOMETPUKAY SIBJISETCS JUCIUIUIMHON 0a30BOM YacTh OJIOKA JUCITUTLINH.

JlucuuiuinHa peanu3yercs Ha SKOHOMHYECKOM (akynbrere Kadenpoil MOAETHpPOBAHUS B
HSKOHOMHKE U yIPaBIECHUHU.

He.ﬂb —I10JI'0OTOBHUTH

CHCI_[I/IaJII/ICTa,CHOCO6HOI‘0HaOCHOBeOHI/ICaHI/ISIBKOHOMI/I‘ICCKI/IXHpOI.[GCCOBI/ISIBJIGHI/If/'ICTPOI/ITbCTaHHap
THBICTCOPCTUUCCKUCUIKOHOMETPUUCCKUEMOACIIN,aHATTU3UPOBATEUCOACPKATCIbHOUMHTCPIIPETUPOBA
TBhIIOJIYUCHHBICPC3YJIbTATHI.

3agaun:

OBJIAZICTh OCHOBHBIMH MaTeMaTHKO-CTaTHCTHYECKUMU METOJIaMH MOCTPOEHUS
SKOHOMETPUYECKUX MO/IENICH;

Hay‘-II/ITI)CFI CTpOI/ITL I-)KOHOMCTpI/I'-IGCKI/Ie MOJICJIN Ha OCHOBEC pea.HI)HBIX CTAaTUCTUYCCKUX
JIaHHBIX

Pa3BUTh HABBIKU COJICPKATEIIbHO MHTEPIPETUPOBATH MOCTPOCHHBIE MOJICIIH.

B pe3ynbrare ocBOEHUS AUCHUIIIMHBI 00yUYaIOIIUICS TOJKEH:

3HaTh:

HpI/IHLII/IHI)I HpI/IMeHeHI/ISI MATEMATHUYCCKUX METOOAOB U I/IH(bOpMaIII/IOHHBIX TCXHOJIOFI/Iﬁ JJIA
MPUHSATHS YIPABIEHYECKUX PEIICHUI Ha X035CTBEHHO-I)KOHOMUYECKUX 00BEKTaX;

YMmeThb:

BBIOpaTh HWHCTPYMEHTAJIbHBIE CpPEACTBA JUIsi OOpabOTKHM SKOHOMHYECKHUX JaHHBIX B
COOTBETCTBUU C TOCTABJIICHHOW 3a/Jaueid, MpPOaHaTU3UPOBATH pPE3yJbTaThl PAacyeTOB H
000CHOBATH MOyYEHHBIE BHIBOJIBI

Ha OCHOBC OIIHNCAHUA 3KOHOMHYCCKUX HpOHGCCOB u ﬂBJIeHI/Iﬁ CTpOI/ITI) CTaHIIapTHI)IG
SKOHOMETPUYECKHE MOJICNIM, aHAIU3UPOBATh M  COJEPKATEIbHO HWHTEPIPETUPOBATH
IOJIy4YEHHBIE PE3YJIbTAThI.

Biaagernb:

OCHOBHBIMHM METOJIaMH, CIIOCO0aMH CpPEeACTBAMHU IMOJIyUYEHHUs, U MepepadoTKu MH(pOpMaluy,
HMMETh HaBBIKH pa0bOThI ¢ KOMIIBIOTEPOM KaK CPEACTBOM yMpaBlIeHUs HHPOpMAITHEH.
JlycuuniuHa HarpasieHa Ha GOPMUPOBAHUE CIIETYIOMIMX KOMIIETCHIIHN:

OIIK-3: cmocoOHOCTh  BBIOpAaTh HWHCTPYMEHTAIbHBIE CpeAcTBa Ui  0O0pabOTKH

SKOHOMUYECKHX JaHHBIX B COOTBETCTBMM C IIOCTABJICHHOW 3aJadel, IPOAHAIN3UPOBATH
pe3yabTaThl pacyeToB U 0OOCHOBAThH MOJTyUYEHHBIE BHIBOIBI.

PaGoueil mporpaMMoil mpeyCMOTPEHbI CIAEAYIOLUUE BUIbI KOHTPOJISI: TEKYIIUH KOHTPOJb B hopMe
BBINOJIHEHUS] KOHTPOJIBHBIX padoT, MPOMEKYTOUHAs aTTecTalus B popMe sKk3amena.

061112151 TPYAOCMKOCTb OCBOCHUS JUCHUIIINHBI 4 3a4eTHBIC CAWHUILIBI.
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Ipunoowcenue 2

JIMCT UBMEHEHM
Ne Teker akryanusanuu win npunaraeMsii K PITJT [Hara Ne
JOKYMEHT, COJiepKalluii H3MEHEHHUS IPOTOKOJIA
1. | OGHOBIEHA OCHOBHAS M IOTIOJIHUTEIbHAS 28.06.2018 r 7
JuTepaTrypa
2. | O6HoB1eH pazaen «CTpyKTypa JTUCHUIUTUHBD) B
COOTBETCTBHUH C YU€OHBIM IIJIAHOM
3. | IIpunoxxenue Ne 1
4. | Ilpunoxenue Ne 2 31.08.2020 1
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[Tpunoxenue k nucty uameHeHuit Ne 1

Cocrtas nporpammuoro odoecnedenus (I1O0), coBpeMeHHBIX PO(ecCHOHATBHBIX 023 TaHHBIX
(b1) n unopmannonno-cnpapounsie cucrem (MCC) (2018 r.)

1. Ilepeuens 11O

Tabnuya 1
Ner/ Hanmenosanne 110 [IpousBoauTens Croco6 pacmpocTpaHeHUs
I (muyensuonnoe unu c60600H0
pacnpocmpansemoe)
1 Microsoft Office 2010 Microsoft JIMIIEH3UOHHOE
2 Windows 7 Pro Microsoft JIALIEH3NOHHOE
3 Microsoft Office 2013 Microsoft JIMIIEH3UOHHOE
4 Microsoft Office 2013 Microsoft JIMIIEH3UOHHOE
5 Windows 10 Pro Microsoft JIALEH3MOHHOE
6 Kaspersky Endpoint Security Kaspersky JIMIIEH3UOHHOE
2. llepeuens B/l u UCC
Tabnuya 2
Nor/nn HaumenoBanue
1 MexyHaponanslie pedeparuBable HaykoMeTpuueckue b/I, noctynueie B pamkax
HAIIMOHAJIBHOM noamucku B 2018 r.
Web of Science
Scopus
2 [Tpodeccuonanpubie monHOTeKCTOBBIE b/, TOCTYyMHBIE B paMKaX HaIllMOHATHHOU
moamucku B 2018 r.
XKypuaner Cambridge University Press
ProQuest Dissertation & Theses Global
SAGE Journals
XKypuaner Taylor and Francis
DJIeKTPOHHBIC M3/IaHHsI U3AaTeILCTBA Springer
3 [Ipodeccuonanbubie MOTHOTEKCTOBBIE B/
JSTOR
N3nanns mo 001IeCTBEHHBIM U TYMaHUTAPHBIM HayKaM
4 KommbrorepHbie cripaBOYHBIEC TPABOBHIE CUCTEMBI
KoncynbranT Ilntoc,
l"apant
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ITpunoxxenue k aucty n3meHeHuit Ne 2

1. O6pa3oBaresbHbie TexHOJM0TUN (K 1.4 Ha 2020 r.)

B mnepuon BpeMEHHOro NPHOCTAHOBIEHUS MOCEIIEHHS OO0YyYaroLUMKCA IOMELUIEHUH U
tepputopun PITY. nns opranuzammm ydeOHOro mporecca ¢ MPUMEHEHHEM 3JIEKTPOHHOTO
o0y4yeHMs ¥ JUCTAaHLUUOHHBIX O00pa30BATENbHBIX TEXHOJIOIMH MOIYyT OBITh MCIIOJB30BaHbI
cIIelyIole 00pa30BaTe/IbHbIC TEXHOJIOTUH:

— BUJCO-JIEKIIWH,

— OHJIAMH-JIEKIIUM B PEKUME PEAIBHOIO BPEMEHU;

— JJIEKTPOHHBIE Y4E€OHHMKH, yuyeOHble MOCOOMs, Hay4yHble M3JaHUS B HJIEKTPOHHOM BHJIE U
JIOCTYT K UHBIM 3JIEKTPOHHBIM 00pa30BaTEeIbHBIM PECYypCaM;

— CHCTEMBI JJIsl JIEKTPOHHOT'O TECTUPOBAHMSI,

— KOHCYJIbTallUH C UCII0JIb30BAHNEM TCICKOMMYHUKAIIMOHHBIX CPCACTB.

2. Ilepevens B/l u UCC (k n. 6.2 Ha 2020 r.)

Nont HaumenoBanue
/m
1 | MexnyHapoaHbie pedepaTiuBHbIe HayKoMeTpudeckue BJI, 1ocTymHbIe B paMkax

HaMoHAILHOM noanucku B 2020 1.
Web of Science
Scopus

[TpodeccrnonansHbie MOTHOTEKCTOBBIC b/, TOCTYTHBIC B paMKaX HAIMOHAILHOM
nonamucku B 2020 .

Kypuansr Cambridge University Press

ProQuest Dissertation & Theses Global

SAGE Journals

Kypuanst Taylor and Francis

[Tpodeccuonanpabie MOTHOTEKCTOBBIE B[
JSTOR
W3anus 1o o6IIeCTBEHHBIM U T'yMaHUTAPHBIM HayKaM
Onekrponnas oubaroreka Grebennikon.ru

KOMHBIOTepHI)IG CIIPAaBOYHBIC IIPABOBLIC CUCTCMbI
Koncynprant [lroc,
["apanT

3. CoctraB nporpammuoro obecnevyeHus (I10) (x n. 7 na 2020 r.)

Nent Haumenosanue I10 IIpoussBogurens Croco6
/m pacnpocTpaHeHus
(ruyensuonnoe unu
c60600HO
Pacnpocmparsiemoe)
1 Adobe Master Collection CS4 Adobe JIMIIEH3UOHHOE
2 Microsoft Office 2010 Microsoft JIAIEH3UOHHOE
3 Windows 7 Pro Microsoft JIULIEH3UOHHOE
6 SPSS Statisctics 22 IBM JIAIEH3UOHHOE
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7 Microsoft Share Point 2010 Microsoft JTULIEH3UOHHOE
8 SPSS Statisctics 25 IBM JIALIEH3MOHHOE
9 Microsoft Office 2013 Microsoft JTUIICH3HOHHOE
10 OC «AnsT O6pazoBanue» 8 000 «bazanst CIIO | nuiieH3noHHOE
11 | Microsoft Office 2013 Microsoft JUIEH3UOHHOE
12 | Windows 10 Pro Microsoft JIALIEH3MOHHOE
13 | Kaspersky Endpoint Security Kaspersky JIMIIEH3UOHHOE
14 | Microsoft Office 2016 Microsoft JUIEH3UOHHOE
15 | Visual Studio 2019 Microsoft JIALEH3UOHHOE
16 | Adobe Creative Cloud Adobe JIUIICH3UOHHOE
17 Zoom Zoom JIMLIEH3UOHHOE

40



