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1. CTpykTypa IMCUMIUIIHM TA PO3MOALI FOAHH 32 TEeMaMH
(TeMaTHYHUH IJIAH)

KinekicTh rognn

3 HUX
Hasga Temu Ycboro I[p‘flKT]/I‘lHi- N ®opmu
roauH / .. |(cemiHapchbki) | caMocTiiiHA |[KOHTPOJIIO
KpeauTiB TR S ansaTra / MK podGora

1 2 3 4 5 6
Tema 1. Meromonoriuni 8 2 - 6 T
OCHOBH CTaTHCTUYHOTO
aHaJi3y Ta NPOrHO3yBaHHS
Tema 2. CTaTucTU4HE
OIIHIOBAHHSI MTApaMeTPiB
MaCOBHX MPOIECIB Ta OCHOBU 14 2 2 10 I13
CTaTUCTUYHOTO BUCHOBKY. T
CratuctuyHa nepeBipka
Trirnores
Tema 3. CtatucTuuHe
MOJIEJIFOBAHHS B3a€MO3B SI3KIB 14 2 2 10 113
MOKa3HUKIB Ta PE3yJbTaTiB T
EKCIICPUMEHTIB
Tema 4. Ananis 03
OJIHOBUMIPHHUX YaCOBHUX PS/iB 12 2 2 8 T
Ta iX MPOTHO3yBaHHS
Tema 5. Anani3 Ta
POTHO3YBAHHS 12 2 2 3 I13
0araToBUMIPHUX YaCOBHUX T
PSIB.
Tema 6. Moneni maHeIbHUX 6 2 4
TaHUX i
Tema 7. CTaTrCTUYHI METOIU
kiacudikarii y HayKoBii 12 2 2 8 3
TISJTBHOCTI T
Tema 8. CratrcTiuHI MoaE1 12 2 2 8 113
JATEHTHUX 3MIHHUX Y T
HAyKOBUX JOCTIIHKCHHSIX

Bceboro (roaun/ 90/3 16 12 62
KPpeIuTiB)
IHincyMKOBHM KOHTPOJIb 3agik




[13 — nepeBipka 3aBjaHb
T —rtecTtyBaHHA

2. TEMATHUKA TA 3MICT JIEKOIHHUX, IPAKTUYHWUX 3AHATD,

CAMOCTIMHOI POBOTH
Po6ounii yac
Pe3ynbTatn HaBuaHHS HaBuanbHa AisUIbHICTD acIipaHra,
roj.
1 2 3
3HATU: TEOPETUKO- Tema 1. MeToxoJioriudi 0CHOBH
METOI0JIOT1YH1 CTATUCTUYHOIO AHAJII3Y TA NPOTrHO3yBAHHS.
3acaau Jlexknisg Ne 1. “MeTox0J10riYHi OCHOBH
MOJE/IOBAHHA Ta | CTATUCTHYHOIO AHAJII3Y TA MIPOTHO3YBAHHA”
IPOrHO3YBaHHS B IInan nexuii 1:
HayKOBii 1. MeTo0JIOT1YHI OCHOBH MOJEIIOBAHHA Ta
JUSTBHOCTI, MIPOTHO3YBaHHS.
PO3YMITH 2. EKOHOMIKO-CTaTUCTUYHE MOJICTIOBAaHHS B
HMOBIPHOCHUI COLIAJIbHO-EKOHOMIYHIN A1SJTLHOCTI.
xapaktep macoBux | 3. Eranmu wmopnenroBanHsA. Merta Ta 00 €kT 2
MPOIIECIB, MIAXOAN MOJICTIOBaHHSA. AHami3 1 1HTepIpeTaris
1o kinacudikarii pEe3yAbTaTIB MOJICITIOBAHHS.
MOJIEJIEN 1 4. Ilporuo3. Buam npornosiB. Metoau
MIPOTHO3I1B, MPOTHO3YBaHHA, I1XHI OCOOJIMBOCTI, MEXI1
pPO3yMIHHS BUKOPHCTAHHS B HAYKOBIH MisUIBHOCTI.
croco0iB Ta Cnucox pexomeH008aHux oxcepel
JDKEpesT OTpUMaHHS Ocnosnuii:1[c.8-98], 2[c.8-43], 3[c.8-28],
IaHUX, 110 4[c.6-15].
OTUCYIOTh Jlooamxoeuii. 1, 8
JOCIIKyBaH1 Camocmiiine 6UBUCHHA NUMAHD:
ITPOLIECH. 1. Knacudikamii MOZENEN, AK1
3aCTOCOBYIOTHCS Y COIl1aJIbHO-€KOHOMIUHIH
TISUIBHOCTI.
Bwmitu: 2. TumiB  mporHo3iB Ta  cmocobiB  ix 6
[TpoBouTH orpumanHs. (mxeperno 1, ¢.91-98)
BU3HAYCHHS TUIIB | 3. BHBUYCHHS MPHUHIMIIB Ta CHOCOOIB 300py
JTaHUX JAHUX M0 XapaKTePU3yITh JOCIIHKyBaHi
JOCITIKYBAHUX exoHOMIuHI nporecu. (mxepeno 1, ¢.51-78)




3MIHHHUX Ta
OTPUMYBATH
noTpioH1
CTAaTUCTHUYHI JaH1

3aeoanns ona camocmiitnoi pooomu:

1. 3mificCHUTH BH3HAYE€HHS 3MIHHHX, IO
XapaKTepU3yITh 00 €KT  JIOCHIKCHHS
3100yBaya BIAMOBIIHO /10 CIIEHIAIBHOCTI.

2. BusHauuTH THII [UX 3MIHHHX. (JKepesio

3,c.8-24).
3. IIpoBectn 30ip maHuX, X MATOTOBKY JI0
BUKOPHCTAHHS B MIPOTPaAMHOMY

3abesneyeHHi. (mxepeno 3, ¢.25-28)

Tema 2. CTaTHCTHYHE OLiHIOBAHHSA
napaMeTpiB MacoOBHMX NPOIECIB Ta OCHOBH
CTATUCTHYHOIO0 BUCHOBKY. CTaTHCTHYHA

nepeBipka rinores

3HaTH: BUOIPKOBY
CYTHICTb
pe3ynbTaTiB
CIIOCTEPEKEHD
MacOBHUX MPOIIECIB,
iX CTaTUCTHYHI
napameTpu,
IPUHITUITN
OTpUMAaHHS
IHTEpBaJIbHUX
OLIIHOK
CTAaTUCTUIHHX
napameTpiB, BUIU
CTAaTUCTUIHHX
rinoTe3 Ta OCHOBHI
MPUHITUIIN Ta

KpUTepii iX

Jlekuis Ne 2. “CraTucTH4He OLiHIOBAHHS
napaMeTpiB MacoBHX mpoueciB”
Ilnan nekuii 2:
1. BubipkoBuii xapaktep MOKa3HUKIB
COLIaJIbHO-€KOHOMIYHUX TpoleciB. Bubipkosa
CYKYIHICTb SIK

JoKepenno  1HpopMalii s CTaTHCTHYHOIO
MOJICITFOBAHHS.

2.  BubipKoBi CTaTUCTUYHI XapaKTEPUCTUKU
LEHTPY PSIAY PO3MOILTY.

3.  Bapiamis o3Hak, ii CyTHICTb 1 3HaY€HHS B
yIpaBIIiHHI.

4, Buaon CTaTUCTHYHUX IMOKa3HUKIB
Bapiaii. Po3max Bapiarmii. Cepenne mniHiliHE
BIJIXWJICHHS. Hucniepcis. Cepenne
KBaJ[paTUYHE BIIXMJIEHHS. Koedimient
Bapiarlii.

5. Omigka CepeaHbO1 reHepaIbHOl

CYKYITHOCTI Ta TeHEPATbHOT YaCTKH
Cnucox pexomeH008aHux oxcepel

HEPEBIPKH. Ocnosnuii: 1[c.164-176], 2[c.43-81],
3[c.26-61].
Jlooamxkosuii: 1,7, 8.
3natu: TeopeTnuHi | Camocmiiine 6u64eHHA RUMAHD:
PO3MOALTN 1.  OcHoBHI TEOPETUYHI PO3MOILTH
IMOKA3HUKIB ITOKa3HUKIB COITiaJTbHO-EKOHOMIUHHX

MacOBHUX MPOIIECIB
Ta CTATUCTUYHI
OLIIHKH 1X
napameTpiB

npoieciB (mkeperno 2, ¢.65-79).

2. Bwu3HaueHHS MiHIMAJIbHO HEOOXiTHOTO
00csry BUOIPKH JJ11 TPOBEAEHHS COIIaIbHO-
€KOHOMIYHHUX JOCIIKEHbD.




Ilpakmuune 3anammasa Ne 1. «CtaTuctuune

Bwmitu: . . .
OL[IHIOBAHHS MAPAMETPIB T0CJiIKYBAHHUX
CTaTUCTUYIHO 5 P PIB 10CTIRY
: SIBHIID>
OIIIHIOBATH : :
HADAMETOM 1. Orpumanus BUOIPKOBUX OIIIHOK
OEHOmTJEB napaMeTpiB ILEHTPY pPO3MOALTY Ta Bapiarii
P ) COIlaJIbHO-EKOHOMIYHHX TPOIIECIB.
OKa3HUKIB . :
poLecis 2. OtpumaHHS  OIIHOK  EKOHOMIYHHUX
P MIPOLIECIB 13 3a/IaHUM PIBHEM JOCTOBIPHOCTI.
Jlekuiss Ne 3. “OcHOBHM CTATUCTHYHOIO
BHCHOBKY. CTaTHCTHYHA NepeBipKa
3HaTu: rimores”
HEOOX1THICTB, Ilnan nexuii 3:
CYTHICTbh Ta 1. CyTHICTh CTAaTUCTMYHUX TINOTE3 Ta
TIPUHITATIA MIPUHITUIH 1X MTEPEBIPKH.
epeBipKU 2. OCHOBHI CTaTUCTUYHI TIMOTE3U Ta
CTATUCTUYHHX Kputepii ix mnepeBipku. [lapamerpuyni

NEPEeBIPKU Ta
TIPUHIIAIIN
CTAaTUCTHIHOTO
BHCHOBKY

KpUTEpii IEPEBIPKHU.
3. CyTHICTh JUCHEPCIMHOrO aHamizy Ta
MOTr0 BHUIN.
Cnucox pexomeH008aHUux oxcepel
Ocnosnuii: 1[c.164-176], 2[c.43-81],
3[c.26-61].
Jlooamkosuii: 1,7, 8.

Camocmiiine 6U64eHHA RUMAHD:
1. HemapamerpuuHi KpuTepii MepeBipKU
rinmote3 (mxepeno 2 , ¢.52-61).
2. 3acTOCyBaHHS CTaTUCTUYHUX TIMOTE3 SIK
OCHOBM BHCHOBKY B IHIIMX BHJAX

CTaTUCTHYHOTrO aHami3zy. (mkepeno 2
c.43-51).

BwmiTu:
dbopmyroBaTH
CTaTUCTUYHI
rinore3u, oouparu
KpUTEpii iX
NEepeBIpKU Ta
pPOOUTH BUCHOBKHU

3a IX pe3yabpTaramu

Ilpakmuune 3anammsa Ne 2. «IlepeBipka
rinmore3 mo10 CTATUCTUYHUX MapaMeTpiB
HOCJTIIKYBAHUX SABUIID)

1. TlepeBipka CTaTUCTUYHUX TINOTE3 IIOAO
BUTY pO3MOLTY JTOCITIIKYBaHUX
MTOKa3HUKIB.

2. IlepeBipka CTaTHCTHMYHUX TiMOTE3 MO0
Bapiarii po3mo/iIiB.

3. IlepeBipka CTaTHCTMYHUX TiIMOTE3 MO0
LEHTPY PO3MOILTY JOCIIKYBaHUX
MTOKa3HUKIB.

4. Jlocmimkenns  edexty  dakropiB  3a
JIOTOMOTOI0 TUCIIEPCIHHOTO aHaI3Yy.




Tema 3. CTaTuCTHYHE MOJEJTIOBAHHS
B32€MO3B’SI3KIiB MOKA3HUKIB Ta pe3yJbTATIiB
eKCIIePUMEHTIB
Jlekmis Ne 4. “CraTucTHYHE MOJIETIOBAHHSA
B3a€MO3B’s13KiB”

Ilnan nexuii 4:

1. Meromonoriuyni 3acagd CTATUCTUYHOIO

3HaTu: aHai3y  B3a€EMO3B’SI3KIB  €KOHOMIYHHX
TEOPETHKO- MIPOIIECIB.
METO/I0JIOT1YH1 2. TloOynoBa Ta OILIHIOBaHHS TapaMeTpiB
3acau MojieTielt perpecii.
MOJICITFOBaHHS 3. IlpoBenenHsi mepeBIpKH  aJEKBAaTHOCTI
B3a€MO3B’SI3KIB OTPUMAaHUX MOJICIICH.
JOCIKYBaHUX 4. TlopyiieHHsI OCHOBHUX YMOB JO MOJENel
IPOLIECIB. Ta iX BIUIMB Ha pe3yJIbTaTH aHaTi3y.

5. Mogeni perpecii 3 SIKICHUMH 3aJ1€KHUMHU
3MiHHUMU.  Mogeni 3 (GIKTUBHUMU
3MIHHUMU.

Cnucok pekomMeHO08aHUx oxcepell
Ocnosnuni:  1[c.41-78], 2[c.81-224],
3[c.61-74]].
Jlooamkosuii: 1,2, 3,4,5,9, 10, 11.
Camocmiiine 6ue4eHHs NUMAHD .
Pozymitu 1. Kpurepiis nepeBipKu NOPYILLIECHHS
IpaKTHYHI OCHOBHHUX YyMOB JO KJIaCHYHOI MoOJei
0OMEKEHHS perpecii.
KJIACUYHO1 2. Kpurepiis nepeBipKU JIOCTaTHOCTI
perpeciiinoi 3MIHHUX, JTIHIKHOCTI MOJEJII.

MOJE, BUIIB
IIOPYLIEHb 11 YMOB,
CYTHICTh KPUTEPIiB

MEePEBIPKU Ta

cnoco0iB ix
YCYHEHHSI

3. MetoziB OIliHIOBaHHS TapameTpiB MOl
perpecii B pa3i MOPYUIECHHS MPUIYIIECHb Ta
MIIXOMIB MO0 YCYHEHHS TMPUIYIICHb
(mxepeno 2, ¢.198-205).

4. 3acrocyBaHHsT ~ Mojeiell  perpecii B

HAYKOBMX JOCTIDKEHHAX. (mkepeno 2
c.209-224).




Ilpaxkmuune 3anammasa Ne 3. «KopeasiniiiHo-
perpeciiiHuil aHaJII3 JOCTIIKYBAHUX
NMOKA3HUKIB)»

Bwmitu: : :
1. IlobymoBa Ta OIIIHIOBAaHHS MapameTpiB
CTBOproBath, Mojiesielt perpecii TociipKyBaHUX (hIHAHCOBO
OLIIHIOBATH 1 berp . y
€KOHOMIYHHMX TPOLIECIB.
napameTpu Ta : .
: 2. TIlpoBemeHHs TepeBIpKH  aJACKBATHOCTI
JOCIIIKYBaTH .
: . | OTpUMaHUX MOJICIICH.
KJIACUYH1 MOJIe :
perpecii i 3. JllarHoCcTMKa TMOpYLIEHb OCHOBHHUX
o MPUMYIIEHb IMOAO0 KIACUYHOTO KOPEIAIINHO-
3MIIACHIOBATH PHITYITY HHOAO. pEJA
pErpeciiiHOTO aHali3y.
IPOTHO3yBaHHS Ha . :
. . 4. CtBopeHHs Mozened 3  (PIKTUBHUMU
X OCHOBI :
(baKkTOpHUMU 3MIHHUMU.
5. [Iporno3yBaHHs JIOCITIJIKYBaHUX
MOKa3HUKIB HA OCHOBI CTBOPEHUX MOJICIICH.
Jleknist Ne 5. «CTBOpeHHH IJIaHIB
eKCIIePUMEHTIB Ta aHAJII3 IX pe3yJbTaTiB»
Ilnan nekuii 5:
1. OCHOBHI TOHATTA TEOpli IJIaHYBaHHS
3HaTu: EKCIEPUMEHTY: IJIaH, pakTop, piBeHb dakTopa,
METOJI0JIOT1YHI1 perutika.
OCHOBH TIPOBEACHHS | 2. Cratuctuyne MO/ICITFOBAHHS
MJIAHOBAHUX 3QJIEKHOCTEN 3a pe3yibTaTaMH IIJIaHOBAHOTO
EKCIIEPUMEHTIB Ta | €KCIIEpUMEHTY. Bu3HaueHHs1 e(eKTiB BIUIMBY
aHami3zy ix (bakTopiB HA JOCIIHKYBaHI MOKa3HUKH.
pE3yNbTaTIB. 3. [lepeBipka BiAMOBIIHOCTI MOJENEH 3a
pe3yJbTaTaMy €KCIIEPUMEHTY.
Cnucox pexomeH008aHUux oxcepel
Ocnosnuui:  1[/c.41-78],  2[c.81-155],
3[c.61-74]].
Hooamrosuii: 1, 2, 3, 4,5, 8/c.51-92], 10, 11,
Camocmiiine 6ueueHHA NUMAHb:
1. BusnaueHus edeKTiB B3acMO/I11
Bwmitu: (akTOpiB Ha MOKA3HUKH SIKOCTI (JOJaTKOBE
CTBOPIOBATH IJIaHKM | JKepeno 8, ¢.51-65).
CTaTUCTUYHOTO 2. CTBOpeHHS [UIaHIB IpoOOBOTO
EKCIIEPUMEHTY Ta dakTopHOTO EKCIIEPUMEHTY(JI0/JTaTKOBE
IIPOBOINUTH mkepeno 8 , ¢.68-73).
OIITUMI3ALIIIO0 3. BusnaueHHs HanpsMiB BIOCKOHAJICHHS
IMOKAa3HHUKIB Ha IX JOCITIKYBaHUX MTOKAa3HUKIB 3a pe3ybTaTaMu
OCHOBI. CTaTUCTUYHOIO aHaJizy IJIAHOBAHOTO

eKCIIEpUMEHTY(JI0JaTKOBe keperno 8 , c.79-
92)




Ilpakmuune 3anammas Ne 4 «BusiBJieHHSA
BILIUBY (paKTOPIB 32 pe3yibTaTaMHu

eKCIePUMEHTY»

1. TloObynoBa miaHiB MOBHOTO (PaKTOPHOTO
EKCIIEPUMEHTY.

2. IloGynoBa [UIaHIB TpoOOBOTO
(aKTOPHOrO EKCIIEPUMEHTY.

3. CratucTuyHuil  aHami3  pe3ynbTaTiB

E€KCIIEPUMEHTY.

3HaTH:
TEOPETUKO-
METO0JI0T1UHI
OCHOBH aHAIII3Y
JTUHAMIYHUX PsIJIiB
(d1HaHCOBO-
€KOHOMIYHHX
IMOKa3HUKIB,
CYTHICTb
CTalllOHAPHOCTI Ta

TECTH 11 BUSIBJIICHHA.

Tema 4. AnaJjii3 0THOBUMIPpHHX YaCOBHX
psiiB Ta iX NPOrHO3yBaHHS
Jlekuist Ne 6. «AHAaJ1i3 OJTHOBUMipHHMX
YacoBHUX psAiB»
Ilnan nexuii 6:
1. [loHSATTS CTaIllOHAPHOCTI YAaCOBHUX PsI/IIB B
c1a0KOMY 1 CUIIBHOMY CEHCI.
2. Hecranionapni moaeni tperaa (TS). Moaeni
CTallloHapHI1 B PIBHUIIAX
(DS). Tectn Ha HasIBHICTh MOOAUHOKHX
kopeHiB. Tect Jlukku-Dymnepa (ADF-Tect).
3. Meroau aHamni3y KOMIIOHEHT psily AHHAMIKH:
TPEHJOBI MOJEII JAMUHAMIYHOIO PSIAY; CE30HHI
MOJIET, EKCIOHEHIIAJIbHE 3TJIaJPKyBaHHS Ta
MIPOTHO3YBAHHS.
Cnucok pekomeHO08anux oxicepel
Ocnosnuu:  1[c.51-101],
4[c.6-46, c.98-143].
Jlooamxkosuii: 2, 3, 4,5, 9, 10, 11.

3/c.82-85],




Po3ymiTi ocHOBHI
criocoou
JIEKOMOIIO3HIIIT
JTUHAMIYHUX PsIJIiB
Ta METO/IIB aHATI3y
1X KOMIIOHEHT

Camocmiitine eueuenns nUmans:
1. Mogeneit KOB3HOTO CepeTHbOTO

(momatkoBe xkepeno 4, IaTepHer —
pecypc 1, maker GRETL,
IaTepuer —  pecypc 2, IaKeTH

CTaTHCTUYHMX Iporpam i rpadiku R).
2. MeTomiB IOCHIDKEHHS MUKIIYHUX Ta
CE30HHUX KOJINBaHb

(momatkoBe mxepeno 4, Iatepuer —
pecypc ,1 maker GRETL,
[atepuer — pecypc 2, TaKeTu

CTaTUCTHYHUX Tporpam i rpadiku R).
3. Tectu craiioHapHOCTI MIPOIIECIB.

(momatkoBe xkepeno 4, IaTepHer —
pecypc 1, maker GRETL,
IaTepper — pecypc 2  makeTu

CTaTUCTHYHHUX Tporpam i rpadiku R)

Bwmitu:
JOCITIKYBaTH
BJIACTHUBOCTI
JTUHAMIYHUX PSIJIIB,
OLIIHIOBATH MOJEIIL
1X CKJIQJIOBHUX 1
301MCHIOBATU
MIPOTHO3YBaHHS HA
X OCHOBI

IIpakTuuna podora Ne 5. «cAHaui3
OJHOBUMIPHHMX YaCOBUX PALIB».
1. BusBneHHs crairioHapHoCTi miporieciB. Tectu

Ha HasBHICTh TOOJMHOKUX KoOpeHiB. Tect
Hukku-dymiepa (ADF-tecr).
2. Hecramionapui 49acoBi psam. AHATI3

KOMITOHEHT PSAYy AMHAMIKU: TPEHIOBI MOJENI
JTUHAMIYHOTO pAany; €KCIIOHEHIIIAJIbHE
3TJIaJKYBaHHS Ta MPOTHO3YBAHHS;, CE30HHA
JIEKOMIO3HMIIIsI.




3HaTH: TEOPETUYHI
MOJIOKEHHS aHAI3y

Jlekuis Ne 7. “AHaJji3 cranioHapHUX
OTHOBUMIPHHUX YaCOBUX PsAiB”
IInan nexuii:
1. TloHATTSs aBTOKOPEIAIMHOL
JaCTKOBO1 aBTOKOPEJISALIMHOT
[ToGynoBa Koppenorpam.
2. Mogeni aBToperpecii 3 KOB3HHUM CEpeIHIM
(ARMA-Mozeni) Ta iX oOmiHIOBaHHI. BuoOip

byHKIT 1
GyHKITI.

CTalllOHApHUX . .
: HalKkpamux wmojeneii. Bu3HadueHHS TOPSIKY
OJTHOBUMIPHHUX : ,
) . | ARMA IIPOLECIB o KOoppenorpami.
JTUHAMIYHUX PsIJIiB .
T4 CTBOPEHH | [IporHo3yBaHHs 3a JOMOMOTOI0 MO
aHajizy ix ARMA.
) Y 3. Ilizxing bokca-/Ixenkincona. ARIMA-
BIJIMOBITHUX : ) o
Moeredi Mojeni. BuszHaueHHs mopsAKy iaeHTHdIKAIT
' MOJIeNi - mapaMeTpis p,d,q.
Jliteparypa:
Cnucok pekomeHO08anux oxicepel
Ocnosnuu:  1[c.51-101],  3/c.82-85],
4/c.6-46, c.98-160].
Jlooamkosuii: 2, 3, 4,5, 9, 10, 11.
Camocmiiine 6u8ueHHA RUMAHb:
1. Knacudikarii Ta yMOB 3aCTOCYBaHHS
: MoJieel 3 YMOBHOIO F€T€POCKEIaCTUUHICTIO
Posymitu A M p a
CVIHICTE VMOBHOI (mxepeno 4, ¢.98-115).
M M 2. OwmnroBanasgs ARCH 1 GARCH-moneneit
TeTePOCKEIaCTUIHO

CT1 1 BUIIB MOJIEJIEH
3a SKHUMH BOHA
JOCITIIKYETHCS

Ta aHaji3y 1 MPOTHO3YBAaHHS HaA iX OCHOBI
(mxepeno 4, ¢.116-148).
3. 3aBmaHHs i1 caMomepeBipku  1:
(mxepeno 4, ¢.148)
4. 3aBmanHHs  UIA
(mxepeno 4, ¢.160)

camomepeBipku  1:
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Bwmitu:
JTOCTIKYBaTH
BJIACTHUBOCTI
JTUHAMIYHUX PsIJIiB
3 aBTOpErpeciero Ta
reTepockeiac-
TUYHICTIO,
OLIIHIOBATH IX
napameTpH,
BU3HAYATH
HaWKpai MoJaedi 1
IIPOBOIUTH
IIPOTHO3YBaHHS Ha
iX OCHOBI

IpakTnuna po6ora Ne 6. «AHaJi3
CTAIOHAPHUX OJJTHOBMMIPHHMX YaCOBHUX
pAxiB»

1. JiarHoctuka aBTokopesii. IloOymoBa
Koppenorpamm. Busznauenus nopsaky ARMA-

MIPOIIECIB IO KOpPEIorpaMMmi.

2. Mogeni aBToperpecii 3 KOB3HHUM CEpeIHIM
(ARMA-Mopeni) Ta iX OIiHIOBAaHHS.

3. Busnauenns nopsaky (p,d,q) wir ARIMA-
Mozeni Ta ii aHami3.

4. CrBOpeHH  MoAeled 3  YMOBHOIKO
rerepockenactuunictio - ARCH 1 GARCH-
MOJIeJIeH, X OIIHIOBaHHS 1 MPOTHO3.

5. Bubip HalKpammx MOJENEN.
[IporHo3yBaHHA  3a JOMOMOIOI MoJeJei
CTaI[lOHAPHUX YaCOBUX PSIJIIB.

3HATH: TEOPETUIHI
TTOJIOKEHHS
MIPUIHHHO-
HACJI1JIKOBOT'O
aHamizy
0araToBUMIPHUX
psAIB Ta
MPOBEIECHHS 1X
aHaIi3y Ha OCHOBI
BIJIITOBITHUX
MOJICIICH.

Tema 5. AnaJjti3 Ta NPOrH03yBaHHA
0araToBUMIPHHMX YaCOBHX PAIIB.
Jleknisa Ne 8. «AHaJ1i3 B3a€EMONOB’sI3aHUX
AMHAMIYHUX PAXIB»

IInan nekuii 8:

1. bararoBumipHi JTUHAMIYHI1 MOJIEI.

XubHa  perpecis. [IpyunHHICTE 32
['penmxepom.

2. Koinrerpaiiisi Ta KpuTepii i BUSBICHHS.
Tect mepeBipkdu YacoBUX  psAIB  Ha

KolHTerpaiito ['penmkepa.

3. Mogeni crarioHapHUX B3a€MOITOBSI3aHUX
nuHaMigHUX ~ psaaiB.  OmiHka — Mojenei
BekTOopHOT aBTOperpecii (VAR).

4. CrpykTypHuii aHami3 Ha ocHOBI VAR-

monenei. ImmynbcHuit  anamiz  (IRF) i
poskiaganHs gucnepcii (B/I).
5. Ilporno3yBannss Ha ocHoBl VAR-

MOJeneH.
Cnucox pexomeH008aHux oxcepel
Ocnosnuu: 1 [c.91-111], 4[c.85-130],
5[c.6-35].
Jlooamxkosuii: 2,4, 9, 10, 11.
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3HaTH:
CYTHICTb
CTalllOHAPHOCTI Ta
KOIHTeTpallii,
OCHOBHHUX CITIOCOO1B
iX BUMIpIOBaHHS,
OCHOBHHX €TalIIiB
KOMIIIEKCHOT'O
aHai3zy
B3a€MOITOB’ I3aHUX
0araToBUMIpHUX
JTUHAMIYHUX PSJIIB

Camocmiiine eueuenns NUMAans:
1. Tect mnepeBIpKM YacOBUX PsAJIB Ha
KoiHTerpaiiro MoxaHceHa.

2. 3acTtocyBaHHs KOIHTeTrparii IS
MpeCTaBICHHS MoJiei KOpeKITii
noxuook (ECM).

Monens kopekiii mommiok (ECM).

MojenroBaHHSI 4acOBUX PSIIiB MPH 3MiH1

€KOHOMIYHOI CUTYyallii.

5. ExoHoMiuHI# aHali3 Ha OCHOBI MOjeei
31 3MIHOIO €KOHOMIYHUX CHTYAITIH.

6. 3aBmanHa s camomepeBipku  1:

(mxepeno 5, ¢.35)

B W

Bwmitu:
JTOCITII>KESHHS
BJIACTHUBOCTEH

B3a€EMOIIOB’ I3aHUX
JTUHAMIYHUX PSIJIIB,
OLIIHIOBAHHS Ta
aHajizy ix Mojenei
1 BUMIPIOBaHHS
BILJIMBY Ha 1HIII
nporecu

IIpakTuuna po6ora Ne 7. «AHaui3
0araToOBUMIPHHX YaCOBHX PSATIB»
1. TecTyBaHHs Ha CTaIllOHAPHICTh
0araToBUMIPHUX YaCOBUX DPSIIIB.
2. lTlepeBipka TPUYUHHO-HACITIIKOBUX 3BS3KiB
o I'peHkepy.
3. CtBopeHHS Ta aHaji3  aJeKBAaTHOCTI
BEKTOPHUX aBTOperpeciiHux mojaenei (VAR).
4. Anami3 ¢pyHKIii iMmynscHOro Biaryky (IRF)
1 PO3KJIaJaHHs aucnepcii (BHO)
JIOCITII)KYBaHOTO TIPOIIECY.
5. IlobynoBa wmopeneit VECM (BektopHOi

MOJIENII  KOPEKI[i TMOMHJIOK) Ta  aHami3
(1HaHCOBO-€KOHOMIYHMX  TIPOLIECIB Ha  iX
OCHOBI.

6. IIporno3yBanns Ha ocHOBI VAR-ta VECM-
MOJIEJIEN.
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3HaTH:
Oco06mBOCTI Ta
BAXKJINBICTH
MMaHeJbHUX JTaHUX,
BHUIU MOJIEJIEN JUIA
1X DOCIIIKEHHS Ta

Tema 6. Moaesi naneJLHUX JaHUX.
Jleknisg Ne 9 «Mopaesi naHeJIbHUX JaHUX B
HAYKOBHX JI0CJIiIKEHHIX»
Ilnan nexuii 9:

1. Oco0auBOCTI IMAHEIbHUX IaHUX Ta 1X
3HAYCHHS y ¢biHaHCOBO-O0aHKIBCHKIH
nisttbHOCTI. CTpPYKTypa MaHENbHHUX JTaHUX:
NPUXOBaHI 3MiHHI Ta  IHAWBITyaJbHI
e(eKTH.

2. CrtBOpeHHS Ta aHami3 Mojened 3

KpUTEpii ¢bikcoBaHUMU ePEeKTaMu.
a/IeKBaTHOCTI 3. Mopeni 3 BUMaIKOBUMHU €()EeKTaMHU.
MOJIETIeH 4. Tect XaycmaHHa [JIsi TOPIBHSHHA
MoJieJiel 3 PI3HUMH TUITAaMH €(EKTIB.
CRnucok pekomMeHO08aHUx oxcepell
Ocnosnuii: 3[c.74-139] , 5/c.47].
Jlooamxkosuii: 2.

Camocmiiine 6u64eHHA RUMAHb:

1. OuiHtoBaHHS KOe€(QILUIEHTIB MOAET 3

¢dikcoBaHUMU e(EeKTamMHu.

2. IlepeBipka 3Ha4yIOCTI TPYNOBHUX €(EKTIB.
3HaTu: 3. OuIHIOBaHHS «B MeE¥Xax TIpym» 1 «MIK
Meronun rpynamm».

OLIIHIOBaHHS 4. OriHOBaHHS TapamMeTpiB y3araJlbHEHUM
Moelien METOJIOM HaliMEHIIIMX KBaJIPaTiB.

INaHCIBbHUX JaHUX

5. IlepeBipka  3HAYYIIOCTI  BHITAJIKOBUX
edeKTiB.

6. 3aBmanHs 11 camorniepeBipku 2: (Jkepenod,
c.37)
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BwmiTu: ctBOproBatu
MOJIEJTi COITiaTbHO-
€KOHOMIYHO1
TISIBHOCTI 3
(hiKCOBaHMMHU Ta
BUTIQIKOBUMH
edeKkTaMu Ha
OCHOBI TTaHEITbHUX

CamocriifHa npakTU4YHa podoTa.
1. CTBOpeHHSI CYKYITHOCTI MaHENbHUX JaHUX
JOCITIKYBaHUX 00’ €KTIB.
2. CTBOpEeHHS Ta aHaji3 Mojieli 3 (IKCOBaHUMU
edekTaMu: OIIHIOBAHHS KOE(]III€EHTIB MOJEII,
nepeBipKka 3HAYYIIOCTI TPYMOBUX €(EKTIB,
OLIIHIOBAaHHSI «B MEXax TIpym» 1 «MDK
rpynamm.
3. CTBOpEHHS Ta aHaJi3 MOJIENI 3 BUMTAJKOBUMHU
edexramu. [lepeBipka 3HATYIIIOCTI BUTIAAKOBUX
e(eKTiB.

AKX 4. 3acrocyBaHHS Tecta XayCMaHHA A
MOPIBHSHHSA MOJIEJIE 3 PI3HUMH THUIIAMH
e(eKTiB.

5. TBopua pob6orta 1: (xepero 5, c.47)
Tema 7. CTaTucTu4Hi MeTOAU Kiaacudikamii
HAYKOBIil JilJIbHOCTI.
3HaTu: y Hay « A o
Jlekuis Ne 10 “Kunacudikauis 0e3
TEOPETUYHUX OCHOB . ”
nonepeIHbO BiIOMOro rpynmyBaHHs
IIPOBEICHHS
L IInan nexuii 10:
0araToBUMIpHO1 : T .\
o 1. Mogem knacudikaiii y HayKOBIA
Kkiacudikarii ta . ) . . )
HOBYTOBH TistmbHOCT. OTHOPIAHICTH 1 THITOJIOTIA.
. Y 2. bararoBuMmipHe paHKyBaHHS.
IHTErpabHUX : . ,
: 3. [loHsATTS BiJicTaHl MI>K 00’ €KTaMH.
OIIIHOK CTaHy : A~
: 3. Knacrepni nporneaypu kiacudikartii.
JOCITIKYBaHUX
S Cnucok pekomMeHO08anuUx oxcepell
Ocnosnuii: 3[c.160-187], 5/¢.48].
Jlooamxoeuii. 1,8, 11.
3HaTu: Camocmiiine 6ueueHHsa NUMAHb:
METO/I0JIOT1YHI 1. Mertoxonoriyuum MIPUHIUTIN
MPUHIIUITIB KJacudikarii. 3a0e3neueHHs
KkJacuikamii, 1H(popMaIiitHoi OJTHOP1THOCTI
BHSIBJICHHS SIKICHO MMOKa3HUKIB.
OJIHOPITHUX TPyI 2. Biacrans y 6araToBUMipHOMY MPOCTOPI.
00’€KTIB, 3. Etanu KOHCTpyIOBaHHSI IHTETPAJIbHOI
CTBOPEHHS OIIHKU. TaKCOHOMIYHUY MTOKAa3HUK PIBHS
IHTErpaTbHUX PO3BUTKY
OLIIHOK CTaHy 4. Tsopua poboTta 2: (mxepeino 5, ¢.48)
JOCTIIKYBaHUX
00’ €KTIB
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Bwmitu: ctBopeHHs
IHTerpaTbHUX
OLIIHOK
JOCITIDKYBaHUX
00’€KTIB,
Kkiacudikalii Ha
OCHOBI KJIaCTEpHUX

IIpakTuuna podora Ne 8.
Knacudikauis 6e3 nonepeaHb0 BiioMOro

rpynyBaHHS.
1. bararoBumipHe paHxyBaHHs. CTBOpPEHHS
IHTerpaTbHUX OLIIHOK JOCITIKYBaHUX

00’ €KTIB.
2. Knacudikariss Ha OCHOBI KIJIACTEPHUX

1101 (14%) nporenyp kiracudikarii.
Kiacugikaii.
Jleknis Ne 11. “Knacudikanis 3 Bizomum
rpynmyBaHHaM”
IInan nexuii:
1. Knacudikamis Ha OCHOBI
JUCKPUMIHAHTHO1 (DYHKIII].
2.  Kpurepii JTUCKPUMIHAHTHOI
kiacudikarii.
3. Moaem 3 JUCKPETHUMH 3aJIC)KHUMU
3MIHHUMU.
Cnucox pexomeH008aHUux oxcepel
Ocnosnuii: 3[c.28-61].
Jlooamkosuii: 1, 8, 11.
3HaTu: Camocmiiine 6ueueHHA NUMAHD:
BIMIHHOCTI 1. IlpoBeneHHsT TUCKPUMIHAHTHOT KJ1acu(ikaiii
METO/TiB y BHIAJKY KiTbKOX Tpyn (mkepeno 3, ¢.28-45).
kinacudikamii ta | 2. [lopiBHATBbHMIA aHaJi3 METOIIB Kiacuikarii
YMOB iX y HayKoBi# misutbHOCTI (Jkeperno 3, ¢.46-61).
3aCTOCYBaHHS
BwmiTu: IpakTnuna podora Ne 9. Knacudikauis 3
3MIICHIOBATH BiIOMHUM IpynlyBaHHSM.
kinacugikanio Ha | 1. Knacudikanis Ha OCHOBI AUCKPUMIHAHTHO1
OCHOBI GyHKIi.
muckpuMmiHanTtHol | 2. Knmacudikamiss Ha OCHOBI  Mojenei 3
GyHKLIi Ta JUCKPETHUMU 3AJIEXKHUMU 3MIHHUMU.
MOJENEN 3 3. [opiBHsuTbHUHT aHami3 pe3ynbTaTiB
TUCKPETHUMU kJacuikarii 3a pisHUIMU METOIAMH.
3aJIeKHUMU
3MIHHHMH.
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3HaTH:
TEOPETHUHII
OCHOBH 1CHYBaHHS
JIATEHTHUX 3MIHHUX
y COIliaJIbHO-
CKOHOMIYHIHI
ISIBHOCTI Ta
MPUHIIAIH 1 METOAN
CTBOPEHHS 1X

Tema 8. CtaTuCcTHYHI MeTOIH 3MEHIIICHHSA
PO3MIpPHOCTI Ta MOJ1eJIi JIATEHTHUX 3MIHHUX
Y HAYKOBHX JI0CJTiT2KEeHHSIX.

Jleknis Ne 12 “BusiBjieHHSI Ta MO/J1eJTIOBAHHA
JJATEHTHHUX 3MiHHHUX"

IInan nexuii:

1. CytHicTh Ta BHW3HAYCHHS JIATEHTHUX
3MIHHUX.

2. OcHOBHI MOJ€N JAaTEHTHUX 3MIHHUX TI iX
3aCTOCYBaHHS B €KOHOMIYHUX JOCIIIKCHHSIX.

3. MeToj rojJIoOBHUX KOMIIOHEHT.

MoOJIeJIen . :
A Y 4. ®akTOpHUH aHAaMI3.
HAyKOBUX
OCITUDREHHSX Cnucok pekomMeHO08aHux oxcepell
A Ocnosnuii: 2[c.184-202], 3/¢.130-160].
Jlooamxkosuii: 1, 9.
Camocmiiine 6U64eHHA RUMAHb:
1. ComiaabHO-€KOHOMIYHUX KaTeropiil sk
3HaTu: JaTeHTHHX 3MiHHMX (mxepeno 3, ¢.130-138).

TEOPETUYHI OCHOBHU
1010 aHaJI3y
Moaeneun
JIATEHTHHUX 3MIHHHUX

2. Kpurtepii BUSBICHHS JIATCHTHUX 3MIHHHX
(mxepeno 3, ¢.139-146).

3. OuiHIOBaHHS 3HAYE€Hb JATEHTHUX 3MIHHHX
Ta iX BUKOPUCTAHHS JUIsl Yy3araJlbHIOKOYO1
XapaKTEPUCTUKH COIllaJIbHO-€KOHOMIYHHX
kareropiit (oxepeso 3, ¢.147-160).

Bwmitu:
BUKOPHCTOBYBATH
METOIH BUSBJICHHS
Ta CTBOPIOBATH
MOJEI1 TS
BUSIBJICHHS
JIATEHTHHUX 3MIHHHUX

IIpakTruna podora Ne 10. “3MeHIIeHHA
PO3MipHOCTI 03HAK Ta BUSIBJICHHS
JJATEHTHHUX 3MiHHHUX"

1. BusnayeHHsT  ICHYBaHHS  JIATEHTHUX
3MIHHUX 32  METOJOM  TOJIOBHUX
KOMITOHEHT.

2. BusBrnenns JaTCHTHUX 3MIHHHUX

MeToJaMu (PaKTOPHOTO aHAII3Yy.

AHaui3 (paKkTOpHOI CTPYKTYPH.
[lopiBHSIHHA pe3yJbTaTIB 3a pI3SHUMHU
METO/IAMH.

B w
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3HaTu: Jlekuist Ne 13 «Moae/ii0BaHHSI CTPYKTYPHHX
TeopeTtnyHi ocHOBU PIBHSIHb 3 TATEHTHUMHU 3MiHHUMU»
MPUYHUHHO- ITnan nekuii 13:
HaCJI1IKOBUX 1. IliaTBepmKyroUnii (haKTOPHUI aHa13.
MoJelen 3 2. MopnentoBaHHs CTPYKTYPHUMU
JaTeHTHUMU PIBHSIHHSMU 3 TATEHTHUMHU 3MIHHUMH. 1
3MIHHMMH Ta 1X 3. Kpurepii mnepeBipkd BiIMOBIAHOCTI
MPUHITUTTN MOJIeJIeH 3 TAaTEHTHUMU 3MIHHUMU.
BUKOPUCTAHHA Y Cnucok pekomeHo08anux oxceper
COIliaIbHO- Ocnosnuii: 2[c.184-202], 3/¢.160-195].
€KOHOMIYHHX Jlooamxoesuii: 1, 9.
JOCTIKEHHSAX
3HaTu: Camocmiiine 6u64eHHA RUMAHb:
TeopeTuyHi ocHoBH | 1. CtBOpeHHs MOIeiel JJaTEHTHUX 3MIHHUX
IIPOBEICHHS Ha OCHOBI MIATBEP/KYIOYOr0 (HaKTOPHOTO
miATBepKyoUoro | aHaiizy (mkepeino 3, ¢.160-167) .
dbakTopHOTO 2. AHa3y NUISIXIB.
aHajizy Ta moao | 3. Kputepiis BIJIIIOBITHOCTI MoJIeJIer 4
CTBOPEHHS 1 CTPYKTYPHHUX PIBHSIHbB 3 JIJATECHTHUMH 3MIHHUMH
aHamizy ckiaaaaux | (mokeperno 3, ¢.187-195).
MOJENEN 3
JaTCHTHUMHU
3MIHHUMH
IIpakTruna podora Ne 11. «CTBOpeHHs Ta
Bwmitu: cTBOproBaTH | aHagi3 Mojesiell CTPYKTYPHHUX PiBHSAHD 3
1 aHATI3yBaTH JIATEHTHUMM 3MIHHUMH»
cknamaai momenmi | 1. CtBOpeHHSs MOJIeINI JJATEHTHOT 3MIHHOI Ha
NPUYNHHO- OCHOB1 BIJIOMHUX TEOPETHYHHUX TIOJIOKEHb 3a 1
HACIIIKOBUX JIOTIOMOTOI0  MIATBEPHKYIOYOro  (haKTOPHOTO
3B’SI3KIB 3 aHamizy.
JaTCHTHUMHU 2. CtBOpeHHS MoJIeTTi CTPYKTYPHUX
3MIHHUMU PIBHSIHb 3 JIJATEHTHUMH 3MIHHUMU Ta MEpeBipKa
il BIAMOBITHOCTI TEOPETUYHUM MOJIOKEHHSIM.
Pa3zom 90

17




3. CIIMCOK PEKOMEH/JOBAHUX JI’)KEPEJI
OcHosnuii

1. Exonomiuni OocniodcenHsi (Memooono2is, IHCMpyMeHmapil, opeaHizayis,
anpobayis) : Hagy. nociob. 0 cmyo. euy. Hagy. 3aki. / 3a peo. A.A. Mazapaxi. —
2-2e 8u0., oonos. — K. : Kuis. nay. mope.-exon. yn-m, 2011. — 296 c.
2. baxpywun B.€. Memoou ananizy oanux : Hagy.-memoo. nocio. 3anopixcica:
K11V, 2011. 268 c.
3. Kozax 0. I'., Maykynr. FO. I'. Mamemamuuni memoou ma mooeni O0is
mazicmpis 3 exoHomixu. Ilpaxmuuni 3acmocyeannsi. Hasu. nocio. K.: [lenmp
yubosoi nimepamypu, 2017. 254 c.
4, Jlyk'anenko I I'., J)Kyxk B. M. Awnaniz uacosux psaois. Yacmuua nepwia :
Ilo6yoosea ARIMA, ARCH/GARCH mooeneii 3 sukopucmannsam nakema E.Views
6.0. : npakmuyHuii NOCIOHUK 0151 pobomu 8 Komn tomepHomy kaaci . Hay. yn-m
"Kueso-Moeunsan. axao.”. K. : [HaYKMA], 2013. 187 c.
5. Jh'snenxo I. I'., JKyx B. M. Ananiz uacoeux psois. Yacmuna opyea :
nobyoosa VAR i VECM mooeneii 3 suxopucmanuam naxema E.Views 6.0 :

NPAKMUYHULL NOCIOHUK O pooomu 6 Komn'romepromy knaci . Hay. yH-m
"Kueso-Moeunsan. axao.”. K. : [HaYKMA], 2013. 174 c.

JlonaTkoBuii
1. ITonomapenko B. C., Mansapeup. JI. M. baratoBuMipHuil aHaii3 collagbHO-
€KOHOMIYHMX CUCTEM : HaBd. noc. XapkiB : Bua. XHEY, 2009. 384 c.
2. Ipin Binvam I Exonomempuunuii ananiz : niopyunux / Ilep. 3 anen. A.
Onitinux, P. Tkauyx. K.:. Buodasnuymeo Conomii Ilasruuxo «Ocnosuy, 2005.
1197 c.
3. Kacesnenko, B.O., Crapuenko JI.B. MogemtoBanHss Ta MPOTHO3YBAaHHS
EKOHOMIYHHX TpoIleciB : HaB4. mocid. Cymu : YHiBepcuTeTchka KHura, 2006.
185 c.
4. GNU Regression, Econometrics and Time-Series Library
Peowcum oocmyny: https https://gretl.sourceforge.net/
5. Mogeni 1 MeToIM COIIaTbHO-€KOHOMIYHOTO TPOTHO3YBaHHS: MIAPYYHUK /
B.M. T'eenp, T.C. Kneb6anoBa, O.1. YUepnsk ta iH., 2-¢ Bua. X.: B/l «IHXXEK»,
2008. 396 c.
6. Maiibopooa P.€., Cyeaxosa O.B. Ananiz danux 3a donomoeoiro nakema R.
Kuis: CamBuoas, 2015. 65 c.
7. Mamunu T., Onenko A., Ocumuyk M., [lInoptiok B. Cratuctuunuii anamis
nanux 3 makeroM STATISTICA. [Iporo6uu: Bigpomxenus, 2006. 208 c.
8. Yopnuui A.FO. Cmamucmuxa saxocmi. I[Ipakmuxym . Hasu. nocio. K.: Kuis.
Hay. mope.- ekoH. yu-m. 2011. 264 c.
9. Hanck, Arnold, Gerber, Schmelzer 2018. Introduction to Econometrics with
R. 2019. - Peoswcum oocmyny: https://www.econometrics-with-r.org.
10. Heiss F. Using R for Introductory Econometrics. 2016. Pescum docmyny:
http://www.urfie.net/read/
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http://catalog.uccu.org.ua/opacunicode/index.php?url=/auteurs/view/60367/source:default
http://catalog.uccu.org.ua/opacunicode/index.php?url=/auteurs/view/60368/source:default
https://www.econometrics-with-r.org/
http://www.urfie.net/read/

11. Hyndman Rob J. Forecasting: principles and practice: free online textbook
Pesicum oocmyny: https://www.otexts.org/fpp

* KypcuBoMm BujaineHi jkepena, mo € y 6iomoreni JITEY ab6o y BuibHOMY
noctymi B [HTepHeT.

Cnucok Inmepnem — pecypcis
1. http://gretl.sourceforge.net/index.ntml — calT cHOUTBHOTH MaKeTy
eKOHOMETpuuHOTO MoaenmtoBanHss GRETL.
2. http://www.r-project.org/ — IHTepHET-CalT cepeIoBHIIa IPOrpaMyBaHHS i
MaKeTIB CTATUCTUYHUX MporpaM 1 rpadiku R.
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