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iX aHanizy Ha [AOCTOBIPHICTb Ta AOCTATHICTb, nepen pPO3PaAXYHKOM
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Ha3Ba «ekoHOMeTpuKa» BriepLue 6yao BBe4eHO B 1926 p HOPBE3bKMM €KOHOMICTOM |
ctatuctom ParHapom Opuuwem (Frisch). Tomy, MOXHa ckasaTu, WO €KOHOMETPIN -
NOPIBHAHO MOJIOAA rajly3b Hayku. 29 rpyaHa 1930 3a iHiuiatmeoto |. Qiwepa (1867-
1947), P. Opiwa, A. TiHbepreH (1903-1995), V. LLlymneTtepa, O.AHgepcoHa (1887-1960)
Ta IHWKWX BYEHUX Ha 3acifaHHI AMepuKaHCbKOl acouiayil po3sBuTky Hayku (CLUA,
KnisneHng, wrtat Orano) 6byno CTBOpeHO eKOHOMETPUYHE CYCMi/IbCTBO, Ha AKOMY
HOopBe3bkMN yyeHMn P.Qpiw pgaB HOBIWM Hayui Ha3By «ekoHOMeTpuka». CTBOpeHe
EkOHOMeTpUYHE TOBApMUCTBO MO3Haunao0 cebe Tak: «MixXHapoaHe TOBApUCTBO A4S
PO3BUTKY €eKOHOMETPUYHOI TeOopIl | 11 3B'A30K 31 CTaTUCTUKOIO | MATEMATUKOIO».
Bu3HaueHHA ekoHOMeTpuKU: «EKOHOMeTpuKa - ue He Te X caMe, WO eKOHOMIYHA
cTaTucTuka. BoHa He 1A4eHTNUYHA | TOMY, WO MW HA3MBAEMO e€KOHOMIYHOI TEeOpIElo,
XO4Ya 3HAYHa YaCTMHA L€l Teopil HOCUTb KiNbKiCHMM XapakTep. EkoHOMeTpuKa He €
CMHOHIMOM A04aTKIB MaTEMATUKU 40 EKOHOMIKMN. K NOKA3ye AOCBIA, KOXHa 3 TPbOX
BiANPaBHUX TOYOK - CTaTUCTMKA, EKOHOMIYHA Teopisa Ta MaTemMaTKKa - HeobxiaHa, ane
He JO0CTaTHA YyMOBa AJAA PO3YMIHHA KINbKICHUX CMIBBIAHOWEHb B Cy4YaCHOMY
eKOHOMIYHOMY XUTTI. Lle €AHICTb BCIX TPbOX CKAAOBUX. | ULe €AHICTb YTBOPIOE
eKOHOMETPUKY »



O6'ekT Kypcy «EKOHOMETpUKa» - CYKYMHICTb Pi3HMX COL,ia/IbHO-eKOHOMIYHMX
MPOLECiB, LLO NPOTIKaOTb B EKOHOMIYHIN CUCTEMI.

[peameT Kypcy «EKkOHOMeTpunKa» - eKOHOMETPUYHI MEeTOAM | MOAeni, WO
A03BONAOTb BU3HAYUTU | BUBUMTU KIJIbKICHI B3AEMO3B'A3KY MIXK COLLIA/IbHO -
eKOHOMIYHUMU NpoL,ecamMun | ABULLLAMMN.

MeTa Kypcy «EkoHOMeTpuKa» - TO3HANOMUTUCH 3 OCHOBHUMM EKOHOMETPUYHUMM
3aBAAHHAMMW, HABYMTUCS GOPMYBATM EKOHOMETPUYHI MOAENT Pi3HUX PIBHIB.

3aBAaHHSA Kypcy «EkoHOMeTpuKa» - nobya0Ba i aHaNI3 OCHOBHUX EKOHOMETPUYHMUX
MoZeNien, Ol iHKa NapaMeTpiB, NepeBipka 3HAYYLW,OCTi MOAeNi, MPOrHO3yBaHHSA Ha
OCHOBI Nobya0BaHOI Moaeni.

Kypc «EkoHOMeTpumKa» TiCHO NOB'A3aHMN 3 IHLWNMW AMUCUMNAIHAMK | Ba3y€eTbCA Ha
dYHAAMEHTI MAaTEMATUYHUX | EKOHOMIYHUMX 3HaHb. HaBYaNbHUN KypC
«EKkoOHOMeTpUKa» CNMpPAETLCA Ha Kypcn «MikpoekoHOMiKay, «MakpoeKOHOMIKa,
«CTaTnucTrka», «Teopis MUMOBIPHOCTEN | MAaTEMATMYHA CTaTUCTUKA», BAaraToBUMIpHI
CTAaTUCTUYHI MeToAM I T.IH.



3aBAaHHA, SKi BUPILLYIOTHCS 3@ 40NOMOr O eKOHOMETPIT MOXHa KnacudikyBaTu 3a
TpbOMa NapamMeTpamMu: 3a

3a KIHLeBUM NPUKIAAHUM LIJIAM BULINAIOT:

a) NPOrHO3 eKOHOMIYHMX | CoLia/IbHO-eKOHOMIYHUX MOKA3HUKIB, AKI XapaKTepu3yoTb
CTaH I NoBeAiHKY eKOHOMIYHOI CUCTEMU;

6) imiTayia MOXAMBUX CLEHAPIIB COLia/IbHO-eKOHOMIYHOIO PO3BUTKY aHA/1i30BaHO]
CUCTEMMU.

3a piBHEM iepapxil aHaNi30BaHOT EKOHOMIYHUM CUCTEMU BUAINAIOTD:

a) MakpopiBeHb, TOOTO KpaiHM B LLiAOMY, aHai3 MiX KpalHaMK;

6) me3opiBeHb - perioHn BcepeaunHi KpaiHu, ranysi, kopnopauili 1.4, .;

B) MiKpPOpIiBeHb - NigNPUEMCTBA, dipmu, CimMT.

3a npodisemMm eKOHOMETPUYHOIrO MOAENIOBAHHSA: AOCAIAXKEHHA MOXe By Tu
CNpsIMOBaHe Ha BMpiWeHHs npobaem NonuTy i Npono3uu,ii, LLiIHOYTBOPEHHS,
iIHBeCTULiNHOI, piHAHCOBOI abo couianbHOT NOAITUKKM abo Ha pilleHHS NEBHOIO
KomMnaekcy npobaem.



[TOHATTA eKOHOMEeTPUYHOI MoAen!
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EK3oreHH| 3MIHHI - 3MiHHI, AKi 3a4,at0TbCs K 61 330BHi | B MEBHiM Mipi KepoBaHi. Y
eKOHOMETPUYHOI MOAE/i BOHU € NOACHIOOTb ab0 He3aNEXHUMM 3MIHHUMMW.
EHAOreHHI 3MIHHI - Lie 3MiHHI, 3HaYeHHS AKX GOPMYIOTbCA BCEPEeAMHI COoLiaNbHO-
eKOHOMIYHOI CUCTEMMU, AKa aHA/I3YETbLCA, Ni4 BNJUBOM €K30re€HHUX 3MIHHUX | Y
B3AEMOAII O4NH 3 O4HUM. Y eKOHOMETPUYHOI MOAE/Ti BOHUM € MOSACHIOETLCSA b0
3a/1€XKHUMU 3MIHHUMMW. 3YMOBJI€HI 3MIHHI - LLe MOSICHIOK0Yi 3MiHHI, AKi GOPMYIOTbCS
3 eK30reHHMX 3MIHHUX | /1a208UX éHO02EeHHUX 3MIHHUX. 3HAY€HHS 1aroBUX
eHA0reHHUX 3MIHHMX By BUMIPSAHI B MUHY/I MO BigHOLWEHHIO 4,0 MOTOYHOrO
MOMEHTY 4acy i TOMy MOXYTb OyTWn po3ris4aTncs SK Bi4OMi, 3a4aHi.



- Jlar' yacoBum (poc. sBpemeHHouU nae; 2+r1. time lag; Hiv. temporales Log n) —
eKOHOMIYHKMM NOKA3HMUK, L0 Bif0bpaXKa€e BiACTaBaHHA abo BUNepe s XeHHs
Y Y4acCi 04HOro eKOHOMIYHOr O ABULLA (MPUYNHK) NOPIBHAHO 3 IHLWNM,
NOB'A3aHUM 3 HUM ABuULLEM (HACIAKOM).

- YacoBum nar CTaHOBUTb 3HAUYHY NepeLlKoay A1t EKOHOMIYHOrO
N/1aHyBaHHA, OCKIZIbKW NepioA, NPOTAroM iKOro ogHe eKOHOMIYHe ABuLe
(NnpuumnHa) npusBese 40 OCTAaTOYHOIO BUHUKHEHHS IHLLOMrO eKOHOMIYHOIO
aBuLLa (HAaCNigKY), MOXe CTAHOBUTU HaBITb 40 18 MICSALIB

(3 BIKINEAI)
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[pn NnobyaoBa eKOHOMETPUYHOT MOAENI PeaNi3yETbCS METOA, MOZENOBAHHSA
3@ MPUHLUMNOM «4OPHOrO AL MKa»: 3a4at04N BXIAHI XapakTepPUCTUKU CUCTEMU
OTPUMYIOTb 3HAUYEHHSA «BUXOAY». BHYTpIWHA CTPYKTYypa Npu uboMy He
BIZOMaA.

I=f(X.¢)

Ae Y - eHAOreHHi 3MiHHi; X- ek3oreHHi (@bo 3yMoOBAEHI) 3MiHHi;
€ - BUNaakoBa abo cToxacTU4yHa CK1aA0Ba.




Knacnoikauin eKOHOMETPUYHUX MOAEeNEN
e OaHOMAKTOPHA NiHINHA y=o+pPx+e:

e OaHO}AKTOPHA HeNiHIMHa: V= oe’ +¢:

e BaratodakTopHa AiHilHa  y=o+px, +...+B x +¢

e baratodakTopHa HeniHiMHa: y = olep‘ xzﬁz g




e CuCTeMa BiiHOCHO He3aNeXHUX 3MIHHUX: V= fl (Il e o S
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OB6unCNeHHA OCHOBHMX CTAaTUCTUYHUX XapaKTePUCTUK BUDIpKMU

1. CepegHe &

X=—>x,.

=1

Po3amax BMbipkm R — e pi3HMLA MiX HanbiNbLWINM | HAUMEHLLMM 3HAaYE€HHAM BUMAAKOBOI
BE/IMYMNHM Y BMOIpLi.

Mogaa Bnbipkn My — Te 3HaYeHHSs BUNaAKOBOI BE/IMUYMHY, WO 3yCTPIYaEeTbCa y BMOipLi
Han4acTiwe.

MegiaHa Bnbipkn M, — cepeanHHe 3HauYeHHS paHXXOBaHOI BMbIpKMW.

1

HesmiuwieHa BnbipkoBa ancnepcis > (x, —x)° nixf —[if‘&)
DZ — i=l — i=1 i=l

n—1 n(n—1)

BubipkoBe cepeHbOKBaApaTUYHE BiAXUNEHHA (MaTEMATUYHUM CTAHAAPT)
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7. Ekcuec xapakTepu3aye 3rnagxeHum abo 3aroctpe-

A +-
HUW PO3MOAIN 03HAKWN B CYKYMHOCTi Yy MOPIBHSHHI 3 F= nn+1)
(n=1)(n-2)n-3)2

HOPMaJIbHUM PO3MOAI/IOM.

8. AcMmeTpia BU3HAYaE 3MilLLeHHA O3HaKu

.. . A 1n
B CYKYMHOCTI BiAHOCHO Ti cepegHbOI BENYNHN, A= Z(

(n—D(n-2)ia\ D

JlopaTHa acMMeTpis — Le 3pyLweHHsa po3noginy y bik
[103UTUBHUX BiAXUNIEHDb, Bif'EMHA, Yy DIk HEFrAaTUBHUX.

9. Alucnepcii ekcuecy Ta acMmeTpii n?_ 24n(n—1)* o 6n(n—1)
Fo(n+5)(n+3)(n-2)(n-3)" 1 (n+3)(n+1)(n-2)

10. KpnTepin 3roamn 415 umx NOKasHMUKIB.
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AKLWO MOro AOTPUMAHO, 3HaUYUTb BUBIpKa € JOCTAaTHLOIO A/ NOAA/IbLIOrO BUKOPUCTAHHS.
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11. CepegHs noMuska Bubipku D
n
KopensuinHnm aHanis. OCHOBHe 3aBaHHS KOPEJIALIMHOro aHaNi3y NOASIra€e y BUSABJIEHHI
B33AEMO3B'A3KY MiX BUNAAKOBMMM 3MIHHUMMU LLUASIXOM OL,iHKM KOeiLiEHTIB Kopensauii i
AeTepMiHaLil, @ TAaKOX NepeBipKM 3HAYYLLOCTI OTPUMAHUX 3HAYEHb. Y eKOHOMETPUL, KOpensuinHmum
aHaJli3 3aCTOCOBYETbLCA A4 BiAbopy PakTOpiB, W0 BUKANKAOTb HaUbIiNbLWINK BNANB Ha
AO0CNIA>KYBAHMN MOKA3HUK | OLIHKK AKOCTi N0obya0BaHMX eKOHOMETPUYHKX Mogeneun. Mipoto
B3AEMO3B'sI3KYy MiX A4BOMa 3MiHHUMM V i w € BUDOipKOBa KoBapiaLifl, o 0bunMct0eTbCA 33

MPaBUNJIOM: C’ﬂl«{ﬂw}:ﬁzkw_vﬂ’}(wi_ :p}]=
Tl el

Y NpakTUYHMX pO3paxyHKaxX 3a3BMYaN BUKOPUCTOBYETLCS BUDIPKOBMIW MapHM KOeiLiEHT NapHOI
Kopensuii, AKMA BUSHAYAETLCA 33 HAIBHOI0 Habopy pakTUYHUX AAHUX
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[MapHuM KoediLieEHT Kopenauil Ma€ Taki BAaCTUBOCTI:

1) NPUIMaE 3HauYeHHs B iHTepBani [-1; 1], Tobto | (v, w) |1

2) He 3a01eXUTb Big BMOOpPY NovaTky BigAiky i OAVHULI BUMIpPY,

Je a, b, ¢, d - NocTilHi BeMUMHK, npuyoMy a i ¢ - noauTuhi; (@ +biew+d)=r(v,w)
3) AKWO (v, w)>0 , TO MiX 3MIHHMMM € NPAMUM 3B'A30K, TOOTO Npu 3pocTaHHi (YbyBaHHI)
OAHIEI 3 HMX iHLWWA TAKOX 3POCTAE (CNAZAE); AKLWO, TO 3B'A30K € 3BOPOTHIM, TOHTO Npwm
3pOCTaHHI OAHI€El 3MIHHOI iHWa ybyBag;

4) AkWwo r(v,w) =170 MiX 3MIHHMMW € PYHKLIOHA/IbHA NiHIMHA 3aN1E€XHICTb, a AKL,0, TO
NHIVHWM 3B'AA30K MiX 3MIHHMMM BigCYyTHIN; BiANOBIAHOIrO, YnM BamdK4e MOAY b
Koe®ilieHTa NAapHOT Kopensuil 40 O4UHULI, TUM TiCHiLIe 3B'A30K MidXK 3MiHHUMM.




OuiHKa 3HauvywocTi BUbipkoBOro koediyieHTa NapHoOI
Kopensauli

ANns ouiHKM 3HauyLWoCTi BUOIpKOBOro KoedillieHTa NapHOI KopensLil 3aCTOCOBYETbCSA t-
kpuTepin CtetogeHTa. MNpn uboMy PaKTUUYHE 3HAYEHHS LLbOr0 KPUTEPIO BU3HAYAETHCSA

33 GOPMYJIOH0

}‘..

OTprMaHe 3HaYeHHA NOPIBHIOETLCA 3 TABANYHUM KPUTUYHMUM 3HAYEHHSAM, SIKE
3a/1eXXUTb BiZ PiBHA 3HAYYLLOCTI o i YnCna CTyneHiB cBoboan v=n—2 . KputnyHe
3HaYeHHA Moxe byTn 3HaNAEeHO 3a BiANOBIAHMMK TabMLAMM, @ NPU BUKOPUCTAHHI
TabanyHoro npouecopa Excel - 3a gonomoroto ¢pyHkuit CTBFOAPACIOBP (a; v).Mpwn
OTPUMaHHI .6, > 1, 3HAYEHHS KOeiLiEHTA KOpenaLil r BU3HAETbCA 3HAaYMMMM, TO6TO
MiX 3MIHHUMM € NiHIMHA KOpPensLivHa 3a/1eXHICTb.



Etann nobygoBu i aHani3y eKOHOMETPUUYHUX MOAENEN

e AKiCHMM aHaAi3 (NOCTAHOBKA METU aHaNi3Yy, BUSHAYEHHA CYKYMHOCTI,
BM3HAYEHHSA pe3y/bTaTUBHMX i GaKTOPHMX O3HaK, BUbIp nepiogy, 3a AKMn
NPOBOAUNTbLCA aHani3, BUbip meToay aHanizy).

e [TonepesHin aHanNi3 MOAENbOBAHOI CYKYNHOCTI (MepeBipka 04HOPIAHOCTI
CYKYMHOCTI, BUK/IIOYEHHSA aHOMA/IbHMX CNOCTepeXeHb, YTOYHEHHS HEOOXIgHOrO
06cAry 03Hak, BCTAHOB/IEHHS 3aKOHIB PO3MNOAiaY O3HAK).

* [TobyaoBa eKOHOMETPUYHOT MOAeNi (BCTAHOBAEHHS Nepeniky YNHHUKIB,
PO3pPaxyHOK OLIHOK NapaMeTpiB piBHAHb perpecii, nepebip KOHKYPYHOUYMX
BapiaHTIB MoAeni).

e OuiHKa ageKkBaTHOCTI Moeni (nepeBipka CTaTUCTUYHOI CYTTEBOCTI PIBHAHHSA
3a/1€XKHOCTI B LLi/IOMY | MOrO OKpPEMUX NApaMeTpiB; NepeBipKa BiAMNOBIA4HOCTI
dOpManbHMX BNACTMBOCTEN OLLIHOK 3aBAAHHAM AOC/iAXEHHS).

* EKOHOMIYHa IHTeprnpeTaLif | NpakTUYHe BUKOPUCTAHHA MOAEII.



JNIHIMHA PEPECIS

PosrnaHemMo 4Bi 3MiIHHI X Ta Y, Ae y - 3a/iIeXHa 3MiHHa (perpecaHTa, eHA0reHHa
3MIHHA), X - He3aJieXxHa 3MIHHa (perpecop, ek30reHHa 3MiHHa). 3MiHHa y
XapakTepusye pe3ynbtaT abo epeKTUBHICTb PYHKLIOHYBAHHSA aHANiI30BaHO]
E€KOHOMIYHOT CMCTEMM i Ti 3HAHHA GOPMYIOTLCSA BCEPEAVHI CUCTEMM MNij, BNJIMBOM
PAAY IHWMX 3MiHHKX abo pakTopiB. 3a CBOEKD NPUPOAOHD 3a/1eXXHA 3MIHHA 3aBXAM
CTOXACTUYHa (BMNAAKOBA). 3MIHHA X - L,e 3MIHHa, W0 33 CBOEID NMPUPOL00 MOXe
byTn AK BUNaAKOBOO Tak i HEBMMAAKOBOIO. Ll 3MiHHA NiAAQETLCA YNPABAIHHIO |
NaaHyBaHH4, Il HA3MBAIOTb HE3a/1€XKHOK 3MIHHOI. AKL0 3MIHHY MOXHa 3a4aBaTu
«330BHI» aHa/1I30BaHOI CUCTEMMU, TO Il HA3MBAKOTb €K30reHHOI.

OyHkuisa y = f (X *) HasnBaeTbca PyHKLIiEO perpecii y no x (perpecietoY no X),
AKLLLO BOHA OMWUCYE 3MIHM YMOBHOIO CepeHbOro 3Ha4YeHHA pe3y/bTYHUOIl 3MIHHOI
y (32 YMOBM, L0 3HAYEHHSA NOACHIOKOTb 3MiHM X 3adiKCOBaHi Ha 4eAKOMY PiBHI X*)

B 3a/1€XKHOCTI BiZ, 3Ha4YeHHS 3MiHHMX X. CniBBIAHOLWEHHSA MiXK 3MiHHUMK Byaemo
Nno3Ha4vaTu: (X)) =E(y|X=X)=E(yX)

f(X) = E(y| X).



JIiHiIMHA NapHa perpecis
Akwo f (x) € NiHIMHOK PYHKLiED, TO MM MAEMO 3arasibHUIM BUMSIA MOZE/i MAPHOI NiHIMHOT perpecil:
y,=a+b*x

A€ a - NOCTiMHA BenumnHa (abo BinbHUM YneH piBHAHHSA), b - KoeilieHT perpecii, Wwo BU3HavaE
HaXWA NiHil, y340BX K0T pO3CifiHi cnocTepexeHHs. KoedilieHT perpecii xapakTepusye 3MiHy
3MIHHOI Y MPW 3MiHI 3HaYe€HHA X HA OAVHULIO. AKWO /> () , TO 3MIHHI MO3UTUBHO KOPPE/SIbOBaHI,
AKWOo b<0 -HeratmBHO KOopenboBaHi. PakTUUYHE 3HAYEHHS AOCAIAXKYBAHOT 3MIHHOI Y TOZAi MOXe

ObyTn npeacTaBaeHO y BUTAAL: 1
v=a+b*x+¢

A€ € - Pi3HULSA MK GAKTUYHUM 3HAYEHHSAM (Pe3y/IbTaTOM CMOCTEPEXEHHS) | 3HAYEHHSAM,
PO3Pax0OBaHMM 3a PiIBHAHHAM MOZei. AKLWO0 MOAENb afEKBATHO ONUCYE A0C/IAXYBaHUM NPOLLEC,
TO € - He3a/1eXXHa HOPMaJibHO PO3MoAi/eHa BUNaAKoBa Be/IMYMHA 3 HY/IbOBUM MaTEMATUYHUM
cnogiBaHHaM (Mg = 0) i nocTinHoi amncnepcieto (De = 02). HasiBHICTb BUNAAKOBOI KOMMOHEHTHU €

Big0bOpaXka€ ToOM aKT, WO NPUCYTHI iHLIT YUHHWKMW, WO BNAMBAKOTb HA A0CAIAXYBaHY 3MiHHY i He
BpaxoBaHi B MOAeI.



B13HauyeHHs napamMeTpiB NiHIMHOI napHoIl moaeni metogoMm MHK

Ansa ouiHkM napameTpiB a i b NiHIMHOI NapHOI perpecii 3 BUKOPUCTAaHHAM HasiBHOro Habopy
pe3y/ibTaTiB cnocTepexeHb Hanbi/ibll YacTO BUKOPUCTOBYHOTb METO/ HAMMEHLINX KBaApaTiB
(MHK), sikun MiHimisye cymy KBaApaTiB &, - BIAXW/IEHHSA pe3yNbTaTiB criocTepexeHs y; Bij
PO3pax0BaHWMX 3a NiHIVMHOK MOAE/INIO 3HAYEHD ¥

S e =) %0 - y,)]
b — i=1 ,

Z(xi B xcp)2

— _ %
a=y, b X,

n
Z(x — X, )2 =0
Take pilleHHs1 MOXe ICHYBaTW TiJibKM NPY BUKOHAHHI YMOBM ,
TO6TO KO/IM He BCi CMOCTEPEXEHHS MPOBOAN/MNCS MPU OAHOMY | Tomy X 3HAYEHHI PaKTOPHOI
3MIHHOT (CyMa KBaZpaTiB AOPIBHIOE HYJHO, AKLLO KOXHWMN AOAAHOK JOPIBHIOE Hy0). Lis ymoBa
HA3MBAETLCS YMOBOIO ieHTUDIKOBAHMX MOZEN.




[lepeBipka 3HAYyLW,OCTIi NAapaMeTpiB NAapHOI NHIMHOI MOZeni

Ana OUiHKM HAAIMHOCTI OTPMMAHKUX 3HAYeHb a i b NpoBOAUTbLCA NepeBipKa ix

3HaYYyLW,OCTI 3 BUKOPUCTAHHAM CTAaHAAPTHOI MOMUAKM OLIHKW, KA, B CBOIO Yepry, g - ,Z_:‘gi
BM3HAYa€ETbCA 3@ 3HAYEHHAMMU PAAY 3a/ULLKIB E;: " n—m-1
A€ N - KibKICTb CNOCTepeXeHb, M - KiJIbKiCTb PAKTOPHUX 3MIHHUX B MOZE. b
Ha nepwomy etani obumncatooTbes t-ctatucTuka: t, = M , 1, = u
Ha Apyromy etani BU3HAYa€ETbCA KPUTUYHE 3HAUEHHS o S, S)
te, (0 N-M-1) 33 Tabanyamm abo 3a o0NoOMororo S, =8, * |— ZZ::‘Xi LS, =8, |- 1
dyHkuiit CTKOAPACIIOBP B Excel. PiBeHb 3HauyLWoCTi o HZ(% -x,)’ D (x —x,)’

i=1
3a/1a€TbCA, @ YMC/10 CTYNeHIB cBOOOAN 0O6UMCNIOETHCA 3a KiIbKICTIO CMOCTEPEXEHb N i YMcaa
dakTopiB m (B napHiu mozeni GpakTop X EANHUN).

HapewTi, Ha TpeTboMy eTani 064MCaeHi 3HaYEHHS t-CTaTUCTMK NOPIBHIOKOTHCSA 3 KPUTUUYHUM
3HaYeHHAMM ¢, . AKLLO PO3paxyHKOBE 3HaYeHHs Binblie TabanYHOro, TO BIANOBIAHWN NapameTp
(Koec|>|L|,|eHT pIBHFlHHFl) BBaXA€ETbCA 3HavywWum. B iHWomy Bunagky KOECI)ILI,IEHT 3HaYYLWLUM He €,
TO6TO MOro MOXHa NOKAACTU PIBHUM HY/HO.



[lepeBipka BUKOHaHHA nepegymoB MHK

1. MNepeBipKa piIBHOCTI MaTeEMAaTUYHOIO CMOAIBAHHSA PIBHIB ) Z”:(g _ )
PAAY 3a/IMLLKIB HY/IIO0 34IMCHIOETBLCSA B X041 NepeBipKHU, = B Jn, S, =1~
BIANOBIAHOI H,:|g[=0 3 uwieto meTolo byayeTbea t-ctatucTuka Sy n—1

Ae - - cepeHe apudpMeTMUHE 3HAUYEHHA PIBHIB pAAY 3aiMwWwKiB &,, S:- cepegHbOKBaApaTUUHE

BIAiMﬂEHHH Ansd LI,IEI I10C.I'IIAOBHOCTI Ha pIBHI 3Ha‘-IYI.I.I,OCTI o rinoTesa BIAXMHHETbCﬂ AKLO

t>t,, , &e lov - KpuTepil posnoginy CTbloseHTa 3 AOBIPUYOIO MMOBIPHICTIO (1-0) | CTYNneHAMM
ceoboan ¥ =n—1

2. /lnsa nepeBipkn yMOBM BVIna,qKOBOCTI BUHUKHEHHSI OKPEMMX BiAXUIEHb BiJ TPEHAY 4acTo
BUKOPUCTOBYETbCA KpUTEPiN MOBOPOTHUX TOYOK. 3HAYEHHSA BUNAAKOBOI 3MIHHOI BBa)KAETbCSA
NOBOPOTHOIO TOYKOIO, AKLLO BOHO OAHOUYACHO bisblie (abo ogHOYACHO MeHLWe) 3HaYeHb
nonepeAHbLOro i HACTYNHOro YaeHa. AKuWo 3a/MWKN BUNaAKOBi, TO MOBOPOTHA TOUKA NpUNajAacE B
cepeAHbOMY NPUGAN3HO HA KOXHI 1,5 CNOCTEpPEXXEHHS.

IcHy€e neBHa 3aN1eXHICTb MiX CepeAHbOI0 apUPMETUUHOIO, AUCMEPCIEID KiIbKOCTI MOBOPOTHUX
TOUOK B Psifli 3a/IULLKIB P | YAC/IOM Y/IEHIB BUXIAZHOIO PAAY CNOCTEPEXEHDb N. 3 BUKOPUCTAHHAM
LliET 3aN1€XXHOCTi, KpUTEpiil BUNAaAKOBOCTI BIAXUIEHD Bif TPEHAY 3 AOBIPUYOIO MMOBIPHICTIO 0,95
MOXKHA NpeACTaBUTU Y BUIIAAI:



1617 — 29 TyT KBa,ﬂ,paTHi AYKKW O3HAYal0Tb OKPYrJi1€HHA 40 LI,ifIOFO.

2
> Z(m-2)-1,96
p>3n=2) \/ 90

AKLLO HEPIBHICTb HE BUKOHYETbLCS, TO PSAA 3a/IMLLKIB HE MOXHA HAa3BaTK BUNAaAKOBUM (TOOTO BiH
MICTUTb PEryasipHy KOMMOHEHTY) i, OTXe, MOJe/b He € a/1eKBATHOIO.

L] L] L] (TR} L] n
3. HasiBHicTb (BigCyTHICTb) aBTOKOppensuii B BigXnmneHHAX GakTUYHUX 3HAYEHb Y (e, —£.,)
t t—
. . v . . . _ t:1
BiZ, MOZENi 3pOCTaHHS HAMMNPOCTILLE NepeBipUTU 33 AONOMOI O KPUTEPItD d = p
2
. . . &
AapbiHa-YoTcoHa. 3 yieto meToto byayeTbcs ctatuctuka AapbiHa-YoTcoHa ; f

(d - cTaTMCTMKA), B OCHOBI IKOT JIEXXMTb PO3paxyHKoBa popmyna.

Ans GopMyntoBaHHSA BUCHOBKY NPO HASABHICTb (BiACYTHICTb) aBTOKOPPENALMmM OTPUMaHe 3HaUYeHHS
HeobXiAHO NOPIBHATH 3 KPUTUUYHMUMUM 3HAYEHHAMMU (HUXKHSA) | (BEPXHE), AKi BU3HAYAOTbCA 33
cneuianbHUMKM TabmuaMmn Ans TPbOX PiBHIB 3HAYMMOCTI ( a= 0,01; a = 0,025; A = 0,05).
4. BiANOBIAHICTb PAAY 3a/NMLWKIB HOPMabHOMY 3aKOHY PO3MNOAIY NepeBipruMo
(gmax B gmin )

SZ

3a gonomoroto R /S - kputepito R/S =



OuiHKa AKOCTI PIBHAHHSA perpecii

KoediuieHT geTepMiHaLii NOKa3ye, AKa YacTKa 3MiHW AOCAIAXKYBaHOI > el S(3,i=.,)
i=l1

=1

2 _
O3HAKM BPAaXOBaHa B MOAei. IHWMMM cnoBamMm KOe il ieHT k"=

E— =
D=y, Di-y,)
i=1 i=l

AeTepMiHaLIl MOKA3YyeE, AKa YaCTUHA 3MIHW A40CNIAXKYBAHOI 3MIHHOI

Moxe ByTn obumncneHa, BUXO4AUM i3 3MIH BKAKOUEHUX B MOZE/b PAKTOPHMX 3MIHHUX 3a AOMOMOTI OO
obpaHoro Tuny PyHKLUii, Wo 3B'A3ye GaKTOPHI 3MiHHI | OCNIAKYBAHWUM O3HAKa B PIBHSAHHI MOAeni.

KoediuieHT ageTepMiHaLii R? MOXe NpUMUMATK 3HAYEHHS Big 0 40 1. Ynm Bamdkue koeilieHT
AeTepMiHayil R? 40 o4MHULI, TUM Kpalle AKICTb MOZAeIl.

lHAeKC Kopenayil XapaKTepusye TiCHOTy obpaHoro npu nobyaosi mogeni Tuny
3B'A3KY MIX Bpaxosaﬁmm/sﬂ%p,eni dakTopamm i AoCnig>KyBaHOT 3MIHHOI. Y pasi NiHIMHOI NApHOI
perpecii Noro 3Ha4yeHHs 3a abCO/IIOTHOK BE/IMYNHOO 36iraeTbca 3 KoediLiEHTOM NapHOI Kopensu,ii
r (X, y), AKMA MU PO3MASIHYAU PaHille, | XapaKTepU3YyeE TICHOTY JIiIHIMHOMO 3B'A3KY MiX X i Y. 3HaYeHHS
IHAEKCY KopensLii, 04eBMAHO, TAaKOX JeXaTb B iHTepBai Big 0 40 1. Ynm 6anxye BenmumHa R go
OAVHUL, TUM TiCHiWe 0bpaHuM BUA PyHKLIT NOB'A3YE MidK CO6OI0 PaKTOPHI 3MiHHI |
A,0CNIAXYBaHMW O3HAKA, TUM Kpalle AKiCTb MoAei.



CepesHA Bi4HOCHA MOMWJIKa anpoKCHMMaL, il BUPAXKA€ETbCA Y Bi4COTKAX i 1 e

' ' A i i Eoch :100*_2_1
XapaKTepu3sye TOYHICTb Mogeni. [pUUHATHUM TOYHICTL MoAeni Npu P n‘s'\y,

= l

BUPILWEHHI NPakKTUYHUX 3aBAaHb MOXe BU3HAa4YaTUCA, BUXOAAYM 3 MIPKYBaHb EKOHOMIYHOI
AOLINBbHOCTI 3 ypaxyBaHHAM KOHKPETHOI cuTyauii. LLInpoko 3aCTOCOBYETLCS KpUTEPIN, BiANOBIAHO
4,0 KOO TOYHICTb BBAXKAETbCA 3a40Bi/IbHOMO, AKLLO CepesHA BiHOCHA Noxmbka meHwe 15%. Akw,o
E omi.cp. MEHLLIE 5%, TO KaXYyTb, LLLO MOAE/Ib M€ BUCOKY TOUHICTb. He pekoMeHAYy€ETbCS

3aCTOCOBYBATU AJ151 aHaNI3Yy i NPOrHO3Yy MOAENI 3 HE3a40BI/IbHOK TOYHICTIO, TOBTO, KON E omm.cp.
binbLe 15%.

(n—-m-1* R’

m*(1—-R?)
KpnTnyHe 3HauyeHHA F-KpnTepito BU3HAYAETHCSA 33 TabmuaMmn Npy 3a4aHOMY PiBHI 3HAYYLLLOCTI O |
cTyneHsx cBoboaun v,=m, v,=n-m-1(MOXHa BukopuctoByBaTn pyHkuito FPACIOBP B Excel). TyT,
K | paHile, m - Y1cno GaKTopiB, BPAaXOBAHUX B MOAENI, N - KiIbKICTb CNOCTepexeHb. AKLLO

PO3paxyHKOBe 3HaUYeHHSs Hinblue KPUTUYHOIO, TO PIBHSAHHA MOAE/NT BUSHAETHCA 3HAYYLLUM. HYnMm
binblie po3paxyHKOBe 3HAYeHHSA F-KpuTepito, TUM Kpalye SKiCTb MoAeni.

Kputepin Qiwepa r



HeniHinHi Mmoaeni napHoi perpecii

. . _ 2
Napa6ona apyroi cTeneHi y,=a+bx+cx
nep6oniuHa mogennb
CreneHeBa mogenb

[Moka3soBa mogenb




[1pOrHo3yBaHHSA 13 3aCTOCYBAaHHAM MapHOro PIBHAHHA perpecil

TOYKOBMM NPOrHO3 OOUYMCAKOEMO LISXOM MNiACTAHOBKU B PiBHAHHS mou  __ X
ynpoen = d +a1 A

. NpocH
MPOrHO3HOIr0 3HAYeHHA PAKTOPHOI 3MIHHOI.

— . 2
IMOBIpHICTb peasi3au,ii TOYKOBOIro MPOrHO3Y NPakTUYHO 1 (Kpoen = Xo)

L=S,, *t,, wa™ [I+—+—
AOPIBHIOE HYM10. TOMY Ha 404AaTOK 40 TOYKOBOIO NPOrHo3y n Z(x —x )2
I cp
i=1

PO3PaXOBYETbLCA CepedHa MOMUAKA NporHo3y abo

AOBIpYMW iHTEPBA MPOrHO3Y 3 A0CUTb BEJIMKOIO HAAIMHICTIO. PO3Max NpOrHO3HOro iHTepeany L
3a/1€XNTb Bif CTAaHAAPTHOI MOMWUIIKKN , BIAAANEHHS X, ., Bif CBOTO CEPeAHbOro 3HaYeHHs B P
crnocTepexeHb X, KIJIbKOCTI CnocTepeXeHb N | PIBHSA 3HaYYLLOCTI TPOrHO3Yy o

Toai PakTMUHI 3HAaUYEHHS A0CAIAXYBAHOT 03HAKM 3 MMOBIPHICTIO (1-0) NOTPanANATb B iHTepBaJ

mouey I mouey L Z El.z
ynpoeﬂe — L, Y T § = i=I

ynpoeﬂ npoecH

cm

n—m-—1



Mozaenb MHOXWHHOI perpecii
V=d, +a.x, +a,X, +...+ad X +&

3arasibHuu BUrNa4 Moaeni

KoxxeH 3 koedilieHTIB PiBHAHHS MA€ HACTYMHY €eKOHOMIYHY iHTepnpeTayito: BiH NOKA3Y€, HACKINbKM 3MIHUTbCSA
3HAYEHHS AOCANIAXYBaAHOI 03HAKM MPW 3MiHi BIAMOBIAHOro GakTopy Ha 1 MPU HE3MIHHUX iHLWMX GaKTOPHUX
3MIHHUX.

Ans agekBaTHOCTI Moaeni HeobxigHo, Wwo6 BMNAZKOBA BE/IMUMHA &, LLO € PI3HULLEIO MiX (I)aKTW-IHVIMM i
PO3paxyHKOBMMM 3HAYEHHAMM, MaNa HOPMaJIbHMM 3aKOH PO3MOAi/y 3 MAaTEMAaTUYHUM CMOAIBAHHAM PiBHUM
HY/10 | MOCTIMHOI AUCNEpPCiEto 02

MaTpuuHUI BUrNSAL MOAEN Yg = XgA + F
Ae Y8 - BeKTOp BUDIPKOBUX AaHUX CNOCTEPEXEHD
AOCNIAXYBAHOI 3MIHHOI (n e/ieMeHTIB),

X8 - MaTpuLs BUDIPKOBMX AAHNX CNOCTEPEXEHb

baKTOpPHMX 3MIHHUX (eIeMeHTIB), A — BeKTOp

napameTpiB PiBHAHHA (M + 1 e/leMeHTIB), a

E - BeKTOp BMNAAKOBUX BigXWJIeHb (N e/leMeHTIB):




OuiHka napameTpiB mogeni 3a gonomoroto MHK. Biabip ¢akTopis

Dopmyna agna obuncieHHA NnapameTpiB perpeciuHoro piBHAHHS METOAOM HAaMMEHLINX KBaAPaTiB

(MHK) 3a gaHumMuM cnocTepexeHb T 1 7
A=(X'X)H)"'X"Y

3HaXOAKEHHs MapaMeTpiB 33 0MOMOrOI0 LibOro PiBHAHHA MOX/MBO NINLLE TOAI, KON MiX Pi3HUMU
CTOBMUAMMU i PI3HUMM PAAKAMU MATPULLT BUXIZHWX AaHWX X BiACYTHSA CyBOPA NiHiMHA 3a/1€XHICTb
(iHaKwe He iCHy€e 3BOPOTHa MaTpuLA). List yMOBa He BUKOHYETbCS, AIKLLO iICHYE NiHiMHA abo 6113bKa
4,0 Hel 3B'A30K MiX pe3y/ibTaTaMm BOX Pi3HUX CNOCTepexeHb, abo X AKLW,0 TakMM 3B'A30K iICHYE MiX
ABOMA Pi3HUMM GaKTOPHUMU 3MiHHMUMMU. JliHiINHKX abo B1M3bKa A0 HET 3B'A30K MiX dpakTopamm
Ha3MBAETbCA MyJ'Ile/IKOJ'IEHIapHOCTb}O LLlo6 no3byTucs Bif My/IbTUKONEHIAPHOCTI, B MOAE/b
BKJ/IHOYAOTb OAMH 3 NiHIMHO NMOB’A3aHUX MiX cO60t0 paKkTopiB, NPUYOMY TOU, AKMI BiNbLLOO MipOtO

NoB'A3aHMM 3 A0CAIAXKYBAHOK 3MiHHOT. .
Ha 1406 036 i iapHOCTi MU 6 i <038
paKTuLi o6 No3byTnca Big4 MyAbTUKOIEHIaPHOCTI MK Byaemo nepesipsaTu
ANS KOXHOI Napn GakTOPHUX 3MIHHMX BUKOHAHHSA HACTYMHMX YMOB. 2y < ‘V
X;X VX;
AkwLo xo4a 6 04Ha 3 YMOB (He BUKOHYETbLCS, TO B MO/AE/b BK/IHOYAIOTh Ti/IbKU OAMH -
r r
3 UMX ABOX YNHHMKIB, @ CaMe, TOM, Y AKOro MoAy/b KoedilieHTa kopensayii 3 Y 6inbwe.ll % P




. regress lov

Source

lnk Inl |3

ssj&

M3

\HQ&

Residual

441797741
>4 99995084

2 22.086387
22 .0bb5bT7265

Total

-

| 45.2050230

2 1.80145075[ 1,

Number of obe =
F( 2, 22)
Prob » F
R-squared
Adj R-squared
Root MGE

Cosf.

std. Err.

:?// P>t [95% Conf. Interval]

2454281

.805183
1.844410

1068574

1263336
.2336028

2.30  0.032

6.37 0.000
7.90 0.000

.0238193
.b431831
1.350074

4670368

1.087183
2.328868




F - TecT Anqa BUSBAEHHA My/IbTUKONIHEAPHOCTI (anropmutm Qeppapa - nobepa)

1. O6uncimmo maTpumuto KoedilieHTIB MapHOI KopensLii.

2. [lns KOXHOI 3MiHHOT NOByAyEMO perpecinHy 3aneXHiCTb Big iHWux ¢akTopiB. CnoyaTky,
Hanpukaag, byayemo niHinHy perpecito Buay (Hanpuknag Ans 3-X GakTopiB)

y R’
1 = CO + C1X1 + C2X2 -

__ k.
3. 19 KOXHOI Moeni 3HaxoAMMO 3a/IULWKU E; | 38 HUMU F= 1-R?

— BeMUUHY R? ana KoxHol mogeni

4. Po3paxoByemo F-ctatnctumky Qiwepa 3a popmynoto

| NIOPIBHIOEMO IX I3 F,
5. Po3paxoByeMo 4acTkoBi KoediLieHTH Kopenayii 3a popmysio

(AN Npukaasy NogaHo BUNAAOK i3 3-X GakTopiB)

6. Po3paxyemo kputepin CTblogeHTa | MOPIBHIOEMO MOT0 3 TAabANYHUM.

Axkwo TabanyHe binblie po3paxoBaAHOro — MY/IbTUKOJIIHEAPHOCTI HEMAE.




OuiHKa BNAMBY OKpeMmx GaKTOPIB HA 40CAIAXKYBAHY 3MiHHY

Baxxnm1By posib Npu ouiHLi BNMBY OKpeMUX GaKkTopiB rpatoTb KoedilieHTV perpeciviHoi Mogeni a,.
OpHak 6e3nocepeaHbO 31X 4OMOMOIrOK He MOXHaA 3iCTaBUTKU PaK-TOPU 3a CTyNeHeM iX BNAUBY Ha
3a/1eXXKHY 3MiHHY Yepes BigMiHHOCTI OAMHWLb BUMIpPY i Pi3HOrO MacwTaby KOAMBaHb.

KoediuieHT enacTUUHOCTI NOKa3ye, Ha CKiIbKU BifCOTKIB 3MIHIOETHCS 3 =g * X jep
jo
A,0CANIA>XKYBaHa 3MiHHA NPY 3MiHI GAaKTOPHOI 3MiHHOT Ha 1 BiACOTOK. Yep
S, ] ¢ ,
:a* ! S Z(‘xl iC > S — Z(yz_yc)
bema - koediyieHm S n—1%53
y

MOKa3Yye, Ha AKY YaCTUHY BE/IMYNHUN CepeHbOKBAAPATUYHOIO BIAXUNEHHSA 3MIHUTLCA 3MIHHA Y 3i
3MIHOIO BIANOBIAHOI He3a1eXHOI 3MIHHOI X] Ha BEJINYMHY CBOrO cepegHbOKBaAPaTUYHOrO
BiAXW/IEHHSA NPU QIKCOBAHOMY PiBHI 3HaY€Hb IHWNX GAaKTOPHUX 3MIHHUX.

P,
R

Jlenbma — koeiyieHm nokasye yacmky snausy gakmopy =r(x. Ir y)*

8 CyMapHOMY 8NAUBI BCiX ghakmopis



[MobypoBa NporHo3iB Ha OCHOBI MOAENT MHOXMHHOT JTiIHIMHOI
perpecii

-uﬂ QUL ) totax Y poen = X ypoeid

TOYKOBUW NPOrHO3
P o

f%'m

. ¢ )_1

IHTepBabHWIA NPOrHO3 V= anoeﬂ (X,

Li — Scm * ZLoz,n—m—l * \/1 T Vii

mH (lenpOZH o ]cp
H Z (XIJ - XJCIO)

j=1 i=1

mouey

. mouey
yinpoeu € [yinpoeﬂ_Li ? yinp02H+Li]




CNCTEMM NIHIMHNX OAHOYACHMX PIBHAHD

Cucmema AiHIUHUX He3aAeXHUX PIBHAHb Cucmema AiHIUHUX peKypCUBHUX PiBHAHb

Vi =0 T ayX Ty Xy 17 ay, X, 6

.:L'IJ :ﬂlﬁ' + ﬂllil + HHIJ +__ +HJ.|'|'|:I.|'|'|: + EJ yﬁ :bﬁlyl '|‘ﬂ20 ‘|‘ﬂﬂxl +ﬂﬂx2 ‘|‘ ‘|‘H2mxm ‘|‘52

Vs :bilyl T bazyz Tly TaX% Tk + a4, X, T8

V. =0+, 0,5 T +a, X, +E.
WL R WEITE DO R 0N by Vi O O F QT+ S+




CncremMa o4HOYACHMX (B3aEMO3aJIEXHUX) PIBHAHD [puBegeHa popma mogeni dopmi moaeni

Vy=ag 0 0 e byttt 18,5, 4 V= Elﬂ + 5113:] ) e Lk 5mxm +£ |

Uy =@y t0y 0y F 0,0+ H0, 1, X+ 00T, F 0, X, T E,
e e Vy =0y 10,2 1001+ +0,,X, T4,

LIS k. b s

Vi =0y Thy ) thyly b Thy tay T s, T

Mpobnema iAgeHTUIKauil: [1ns Toro, wob mozenb byna Takoo, Wo iAeHTUPIKYETbCA, HEObXiAHO,
LL06 KOXXHe piBHSAHHA MoAeni byno iaeHTUdikoBaHe. AkLo xo4va 6 ogHe piBHAHHA COM
HeigeHTUPIKOBaHE, TO BCSI MOZE/Ib BBAXAETbCS HeifeHTUPiIKOBAHOIO.

HeobxigHoto yMoBoOIO iAeHTUiKaLiT OKPeMOro piBHAHHSA MOAei € paxyHKoBe NpaBuo. K0
NO3HauYNTH Yepes H uncao AOCNIAXKYBAHUX 3MIHHUX yi, NPUCYTHIX B i-My piBHsHHI, @ Yepe3 D
MO3HAYUTU YNCI0 GAKTOPHUX 3MIHHUX X;, BIACYTHIX B i-My PiBHSIHHI, TO paxyHKOBE NpaBu/io Mae
BUMNAA:




- AKWO D + 1 < H, TO piBHAHHA HeiAEeHTMIKOBAHI;
- aKWwo D + 1 = H, To piBHAHHA iAeHTUIKOBaHI;

- AkWw,o D + 1> H, TO piBHAHHA Hag, i4eHTUPIKOBaHI .

- [locTaTHa yMoBa iAeHTUQPIKOBAHUX OKPEMOIrO PIiBHAHHA MOAEN
BUKOHYETbCS, AKW,0 BU3HAYHUK MATPULi, CKNAZEHOT 3 KOEILiEHTIB B
IHLIWX PIBHAHHAX MPU 3MIHHUX (AK Aocnlp,x(yBamey, Tak | GAaKTOPHMX
X), BI4CYTHIX B lJ@HOMY /-MY PIBHAHHI He AOPIBHIOE HY/IO, @ PaHr L€l
MaTpuULI , BOA4HOYAC, HEe MeHLe, HIXX KIJIbKICTb BCIX A0CAIAXYBAaHUX
3MIHHUX B CUCTEMI PIBHAIHb 33 BUK/IIOYEHHAM OAHOrO.




