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IMinonenxo C. O. KicraxkoBa animanis B xomn'iorepHiii rpadini. 3BopoTHa
(inBepcHa) KiHeMaTHKA

V mi#t poboti OyB mpoBeneHu aHaNI3 METOAIB 1 3aC00iB KOMIT'IOTEPHOI rpadiku
opd poGoTi 3 KOMI'IOTEPHHMH IIEPCOHAXAMH, BHSBICHO Ta IPOAHAII30BaHO KIIIOYOBI
XapaKTEPUCTUKH, OCOOTMBOCTI Ta cepr 3aCTOCYBaHHS METOIB CKEJIETHOI aHiMalii.

Kniouosi cnosa: Komm'torepra rpadika, CGI, animamis, mepcoHax, KIHOYOBI
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IInponenko C. A. CkejeTHasi aHHManHuss B KOMIbIOTepPHOH rpaduxe.
O6paTHas (MHBepCHasi) KHHEMaTHKA

B oToif pabGore OBUI NMPOBENEH aHAJIW3 METOJOB M CPEICTB KOMIBIOTEPHOM
rpaduku mpu paboTe ¢ KOMIBIOTEPHBIMU EPCOHAKaMHU, BBISIBIICHBI H IIPOAHATU3UPOBAHEI
KIIFOYEBBIE XapaKTEPHUCTHKH, OCOOCHHOCTH U 00JIACTH NPUMEHEHUS METOIOB CKEIETHOM
aHNMAIlHH.

Knioueevie cnosa: KommbrotepHas rpadpuka,CGl , aHuMamus, MepcoHaX,
KJIIOYEBBIE KaJIPHI, 3aXBaT ABIKCHHUS, KHHEMATHKa, e PeKxTop.

Pidonenko S. A. Skeletal animation in computer graphics. Inverse kinematics

In this article, an analysis of methods and tools of computer graphics when
working with computer characters have been identified and analyzed key characteristics,
features and application methods for skeletal animation.

Keywords: Computer graphics, CGI, animation, character, keyframes, motion
capture, kinematics, effektor.

YK 311.02
K. O. ILayrarapenko, O. M. I¢, C. B. Ononuenko
CTATUCTHUKA BAJIIOTHUX KYPCIB

BamoTtHu#t Kypc — Iie IHiHA TpOMIOBOI OOWHHMIN OAHIEl KpaiHH, BHpakeHa B
rPOIIOBi OMWHHUII iHINOI KpaiHW, TOOTO CIiBBIIHOIIEHHS, HA IIACTaBI SKOTO
3iHCHIOEThCS OOMIH BAIIOT Pi3HUX KpaiH.

VY cTaTHCTHYHIN IPaKTHIlI JOBOAUTHCS MATH CIIPAaBY 3 BEIMKOIO KIIBKICTIO YHCEIL,
110 XapaKTEPHU3YIOTh 3MiHYy BAIIOTHHX KypciB y 4aci. [l Kpamoro po3yMiHHs Ta aHaji3y
BAJIIOTHHAX KypCiB X MOTpiOHO CHCTeMaTH3yBaTH, MOOYAyBaBIIM XPOHOJIOTIUHI sy, sSKi
Ha3UBAIOTh PsAZIaMU JWHAMiKH. BOHHM XapakTepH3yIOTh 3aKOHOMIpPHOCTI i 0COOIHBOCTI
3MiHM BJIIOTHUX KYpPCiB Y THHAMIIIi.

Mera ni€i crarti — 3’ACyBaTH, IO Take AWHaMiKa BATIOTHHUX KypCiB Ta BHUSBUTH
YUHHUKY, SKi BIUIMBAIOTh HA JMHAMIKY BAIIOTHHX KypCiB, pO3TIISSHYTH HaiOLIbII BXKUBaHI
TIOKa3HUKY BHBYEHHS IMHAMIKHA BATIOTHUX KypCiB [UIsSl MOQATBIIOrO IXHBOTO aHAI3Y.

[lpy [OCHiKEHHI BATIOTHAX KypCiB y [OMHaMIilli BHBYAIOTH iX IIONEpeaHid
PO3BHTOK, BHSBJISIOTH [JWHAMIKY Ta pO3PaxOBYIOTh CEpelHii piBeHb, aHAII3yIOTh
TEHJEHIIII0 pyXy BaIIOTHAX KypCiB, IIPOTHO3YIOTh 3MiHY BaTIOTHHX KYpCiB ¥
MaiOyTHEOMY (Ha 6ITHM3BKY ¥ aieKy NepCHEeKTHBH).
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Ha pguHaMiKy BaJIOTHOTO KypCy MaiOTh BIUIMB Di3HOrO pOJy HYHHHHKH, SIKi
i ApO3AUISIOTECS Ha KOH' FOHKTYPHI Ta I[OBI‘OCTpOI(OBl BigmiTeMO J1esiKi 3 HHX.

Ha coiBBigHOIIEHHS TOMHMTY 1 nponomuu Ha BaMIOTY, TOOTO Ha QUHAMIKY il
KypCy CHCTEMATHYHO BIUIMBAIOTH JOBTOTPHBAN EKOHOMIYHI teraeHnii. [lo-nmepie, Ha
JUHAMIKY BAIIOTHOTO Kypey KpaiH# BH3HAYAJIbHUH BILUTUB poOUTH
KOHKypeHTOCIIpOMO)KHICTb ii ToBapiB Ha CBITOBHX PHHKAX, 3MiHa K0T 06yMOBIIEHa PiIBHEM
TexHiKH i TexHoNOrii il BHPOOGHMITBA. BHCOKa KOHKYPEHTOCHPOMOXHICTB 3abe3nevye
(bopcyBaHHﬁ i eKCmOpTYy i THM CaMMM CTHMYJIIOE NPHIUTHB iHO3eMHOI BamoTH. Taka
CHTYaIlisl CIIPHSE MiIBUIIEHHIO BAIFOTHOIO KypCy TPOIIOBOI O/IWHHIII KpaiHH.

[To-npyre, Ha piBEeHb BATIOTHOTO KypCY HalliOHAIBHOL rpomonm OJTMHHUII Kpaum
CHJILHO BILTHBA€ iHQIAMIA, sSKa € Bll]I[3epKaJICHHSIM JMCIIPOTIOPIIT MIXK TPOIIOBOIO MACOI0 i
TOBApHOIO TIPOMO3HUIIIEIO, IO CKIATAETECSA B XO1 PO3BUTKY MaKpoeKOHOMI‘IHI/IX IIPOLIECIB.
YV kpaiHi 3 BHCOKMM piBHeM iHGumii Kypc ii TpOmIOBOI OXMHMII 3HHKYBATUMETHCS
BiIHOCHO BATIOT KpaiH 3 HWKYMM TeMnoM iHQmii. 3HeniHeHHs HaliOHAIBHOI BATIOTH
CTHMYJTIO€ 3pOCTaHHS BHYTPILIHIX IiH BIPOJIOBK TpPIBaJIOI‘O acy.

Tlo-TpeTe, piBEHb BATIOTHOTO KypCy TICHO IOB'A3aHHH i3 CTAHOM HAIliOHATBHOTO
(blHaHCOBoro puEKy. SIKIO B KpaiHi CKJIAJA€ThCs CKIaJHA EKOHOMIYHA CHUTYyaIlis, KOJIX
iHO3eMHI iHBECTOpPH IOYHHAIOTH TeleHOBO peani3oByBaTH akKiii MiCIIEBHX IIiIIPHEMCTB 1
nep>kaBHi o6iramii i BABO3UTH KalliTal 32 KOPZOH, TO B I[bOMY BHIIaIKY OoOMiHHHH KypC
HAI[OHATEHOI TPOIIOBOI OJWHMI KpaiHM BIage HIKYE MapHTETy KyMiBETbHOI
CI'IpOMO)KHOCTl BamoTH. HaBmaky, SKIIO B KpaiHi CTaHEThCs IiJBHIICHHS BiICOTKOBHX
CTaBOK i NMOKpalla€ 3arajbHAM €KOHOMIYHMH CTaH, TO IOYHETBCHA IPHUILTHB iHO3EMHOTO
Kamrany O B pEINTi PEmT COpHUSTHME MiJBHIICHHIO BATOTHOTO KypCy IPOIIOBOL
OJIMHHMIII KpaiHH.

Ha xoJMBaHHS BATIOTHHX KYpPCiB Pi3HHX HalliOHAJbHUX TPOLIOBHX OJHHHIL Ma€
BIUIHB i JepkaBa. SIKIIO BOHA IPOBOJHMTH IOJITHKY CTHMYJIOBAHHS EKCIOPTY, TO il
Pe3yNIbTaTOM MOYXe CTAaTH IIO3MTHBHE CATbJIO IUIATDKHOTO OanaHcy Kpamn 0 HEMUHYYE
IO3HAYMTHCS HA MiJBALICHHI 0OMIHHOTO KypCy HAlliOHATBHOI BAFOTH L€l JepiKaBH.

Y [pOTHIEKHOMY HAmpsMi JisTHME JepkaBHA IOJNITHKA HEaJeKBaTHOIO
36iIBIIEHHS GIOKETHAX BUTPAT i TPOIIOBOI MacH y 3BEpHEHHI KpaiHu. B IBOMY BHIIAKY
cTaHeThCs 3pOCTaHHs AeilUTy IUIAaTLXKHOrO OanaHCy, 3MEHIICHHS peseme iHO3eMHHUX
3ac06iB, i I1e BPEIITi-PEINT MPHUBEIE 10 3EIIeBICHHs HAlOHATbHOI BaJIIOTH L€l JICP)KaBH.

OKpiM JIOBrOTPHBAIMX €KOHOMIYHHX YMHHHUKIB Ha KOJIMBAHHS BATIOTHHX KypciB
GMHATH Jif0 6araTo KOH'IOHKTYPHHX UHHHHKIB, TOB'S3aHHX 3 NOJITHYHOIO CHTYAIL€lO B
Kkpaini. OGMiHHEI Kypc BAIOTH, K NOKa3ajia MPaKTHKa 6araTh0X KpaiH, 3aleXuTb Bil
TOTO, SIK MECHMICTHYHO a0 ONTHMICTHYHO HANATODKEHO CYCILIBCTBO BiJHOCHO
BHYTpIIHB0 a60 30BHIIHBOI MOMITHKH. Y MOENHAHHI 3 NONITHYHHMH YHHHMKAMH Ha
KOJIMBaHHS BAIFOTHUX KprIB YMHSTH ICTOTHY JIif0 BiltHH, CTHXiHI J¥Xa, BETUKI COiaNbHI
KoH(IIKTH Ta peBomowii. KpiM Toro, emi3onu4Huii BIUIMB Ha BATIOTHHH Kypc MOXYTh
3pOGUTH BiAKPUTTS HOBHX POJIOBHII IPHPOTHAX KONAIHH.

Bu3Ha4YeHHs [IOTOYHOTO BATIOTHOIO KypCy (baKanHo BEJIMKOIO MipOIO 3aJIEXXUTh
Bi/l BAMIOTHHX IHMIEPiB — TOCEPEJHHKIB i CIIeKYJIAHTIiB, IO 3iMCHIOIOTH omepamii 3
BATIOTOI0 HAa BAMOTHHX PHHKAX. IX MoBediHKa (OPMYeThCS Mijl BILIMBOM GLIBII MEHII
paIIIOHaJILHI/IX O4iKyBaHb. BenuKy poib B IMX OYiKyBaHHSIX TparoTh nepenbadyBaHi 3MiHH
B €KOHOMiuHil momituui ypsxy ab6o B iHIIAX cq)epax misuteHOCTI. LI 3pYMICHHS J1aioTh
IiZCTaBd BHECTH KOPEKTHBH B Ti TPOTHO3H, sKi Oymu cKknageHi Ha OCHOBi aHamisy Ail
OCHOBHHX PHHKOBHX CHJI B Lilf KpaiHi. HporHo3yBaHH;1 3MiH BaJIOTHOTO KypCy IpPHUITYCKae
06NiK MHMHYJIOi HOro IMHAMIKM 3HAHHS EKOHOMIYHOI CHTyamii i HasBHICTB 3IaTHOCTI
CBOEYACHE PO3IVIHYTH AKICHI IepeMilleHHs B eKOHOMIL i ¢iHaHCax.
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JU1sl BUBYEHHS TMHAMIKY BATIOTHHX KYpCiB BUKOPUCTOBYIOTH Taki TTOKa3HUKH, SIK
abCOIOTHUI TIPHPICT, TeMIT 3pOCTaHHS, Tem TIPHPOCTY, CepenHii abcomoTauit mpupicT
Ta iH.

Temn 3pocTanHs BAMIOTHUX KypciB BH3HAYAIOTE sIK IHJIEKC CepemHiX BaTIOTHHX
KypCiB Yepes iX IyKe CHIBHY MiHIMBICT
-100,

S

ne k,, k, — cepenni BamoTHi KYPCH BiJIOBIZHO 3BiTHOTO Ta 633MCHOTO HepiofiB.

[nnekc HOMiHANBHOrO e(eKTHBHOrO BaTIOTHOrO KypCy pO3paxoByIOTh 3a
bopMmymamu:

a) cepenHbOi apupMeTHUHOT

re Kz, K, 45, — KypcH Bamotu A4 po samor B, B,, B,,..., B, Bignosimmo y

3BOPOTHOMY i 6a3HCHOMY mepioznax;
m — KUIBKiCTh BaJFOTHAX BHMipHHKIB;
8 45, — TOBAPOOOIT BAMIOTH KpaiHu A4 3 KpaiHAMH BAIOT BysdysB,, ..., B, ;

m°

B, B,, B,,..., B, — 4actka TOBapoOOOPOTY MiX LMMH KpaiHamu B 3arajJbHOMY
TOBapoo6OpOTi m KpaiH.

Meron o6uncnenns innexcy HomimamsHOro €(eKTHBHOIO BaIOTHOrO Kypcy 3a
hopmynoro cepenHBOi reomMeTpHaHOT BHKOPHCTOBYIOTh 3 METOIO YCYHEHHSI BILIMBY SIKOICH
OZHi€l BATIOTH-BUMIPHHKA HA TTOKA3HHUK JMHAMIKA KypCy AOCITi/DKYBAaHO! BaJOTH. Yepes
IHIeKC HOMIiHaTBbHOT e(eKTHBHOCTI BATIOTHOrO KYpPCy 3MiHCHIOETHCS NPHUB’S3KA 10
(HO3MKH BamOT», WO Ja€ 3MOTY OXapaKTepH3yBaTH PYX BaIOTHOTO Kypcy Oimbim
KOMIIJIEKCHO Ta KOHKPETHO.

BaxiuBuM 3aBpamHAM cratMcTHYHOrO aHali3y BANMOTHOTO KypCy, fKe Mae
[IpakTHYHE 3HAYEHHS, € BUBYEHHSA # JOCHIIKEHHS 3araibHoi TEHIEHII] IUHAMIKA
BalIOTHOrO Kypey Ta ii ocobnmBocTeif B okpemi mepiomm 4Jacy. B Garatpox Bumamkax
TEH/CHIiS BATIOTHOTO KypCy TIPOCTEXYETHCS OCUTh BMPA3HO, & B iHIIMH BHIAMKaX
TEHJICHIiss MOXe OYTH NPHXOBAHA 3a BHIIAIKOBHMHU KOJIMBaHHAMHU DPiBHIB psiny. Tomy
TICPENl BUABJICHHSM 3arajbHOI TEHIEHLIl MOTPi6HO 3MiHCHATH aHami3 BHUIIAJIKOBOCTI pyXy
BAIOTHUX KYpCIB 3a JONOMOrOK psiAy CTATHCTHYHHX METOZiB, TOOTO KpHTepiiB
BUNAZKOBOCTL. Jlo HUX BiIHOCATH KpHTepiii TIOBOPOTHHX TOYOK, KpHTepiif posmomimy
MOBXHUH (a3, KpuTepiii, o IPyHTYeTHCS Ha PaHroBiit Kopemsuii Tormo.

II0BOpPOTHHMH TOYKAMH HA3WBAIOTH 3HAYECHHS psizy, sIKi MOXYTb 6YTH GibIIaMU
Bill JBOX Cycinmix (mikw, nigfiomu) abo MeHmUMH («SIME», cranu). Bonu curanisyrors
PO 3MiHy TEHAEHIiN PO3BHTKY TOYOK AOCIIKYBAHOTO Py 3 aGCOMOTHO BHIIaJIKOBHM,
POOIISATE BHCHOBOK PO BHIIAAKOBICT IIHOT0O IPOLECy Yepe3 MEPEBIPKY HYIbOBOI TiIOTE3H

H,:1IT, =T, nporn H, T, # T,

Kputepiit posmoginy nosxun a3 momsrae B mopiBHsHHI TEOPETUYHOTO
PO3MOAiTY HOBXMH (a3 BUIIATKOBOTO psigy 3 GbakTHYHMM.
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da3a — 11e BiApi30K psay, KA MiCTHTBCS MiX JBOMa MEXYIOYUMH NOBOPOTHUMHU
TOYKaMH. :

Tpertiit KpuTepiif, KMt [PYHTYETbCS Ha PAHTOBil KOPENSAILii, MEPEBIPSIOTH Yepes
cratuctuuHy rimotesy H,=0 mporu H,#0 3a jgomomororo KoedilieHTa pPaHTOBOI
kopensuii Kennena

4
= —p =i 5
n(n-1)
Ie p — KiNbKiCTh BHMAJKIiB AOCIiKyBaHOro quHaMiuHoro pany K, K,, K.,..., K, , xom
BenuurHa K Gijblie monepeaHio MpH 301IbIIEHH] il OPSIKOBOrO HOMepa.

SIKIIo Hy/THOBA TilOTE3a PO BHIIAJKOBICTh PYXy BAIIOTHHX KyPCiB BIIKHAAETHCS,
TOAl WO 3aKOHOMIPHICTH MOXKHA pO3Mi3HATH 3MIHCHHBIIM CTATHCTHYHUH aHAT3 PyXy
BQJIFOTHHUX KYPCIB.

3aranpHa 3MiHa BATIOTHOTO KypCy B 4aci po3KJIaIacThesl Ha TPH CKIIAIOBI:

a). JOBrOCTPOKOBA TEHJIEHIIis, KA (i€ MIPOTATOM KiJIbKOX €KOHOMIYHHX IUKIIIB;

0). [MKJYHI KOJMBaHHS, TOOTO 3MiHAa BAIIOTHOrO KypCy BHACHTIZOK E€KOHOMIYHHX
[UKIIB y LiJIOMY;

B). 3MiHa BIOTHHUX KyPCiB YHACIITOK CE30HHOCTI.

BusiBjleHHs 3araibHOl TEHMAEHII (TpeHIy) IMHAMIYHOrO POy € OJHHM i3
OCHOBHHX METOJIB aHaJIi3y Ta y3araJbHEHHs PyXy BalIOTHOTO KypCy.

V CTaTMCTHYHIM NPAaKTHIli BUABIEHHS OCHOBHOI TEHICHIIII PO3BHTKY SBUIN y 4aci
IIPOBOJATh METOIOM YKDYIHEHHs IHTepBamiB, pyXoMoi CepefHpoi Ta aHATITHYHOTO
BHPiBHIOBaHHS.

Hait6ib1r eheKTHBHHEM i CKJIaJHEM CIIOCOOOM BHSBIICHHS OCHOBHOI TEH/CHIII €
aHATITHYHE BUPIBHIOBAHHS. IIpH 1bOMy piBHI psily JMHAMIKH PO3TIIANAIOTECS SK QYHKIS
wacy J,=f(f), a BUpIBHIOBaHHA 3BOJWTBHCS [0 3HAXO/DKCHHS TaKoro BHAY byHKii,

OpIMHATH TOYOK SIKOI Oyyu 6 HaWOIMKIYMMH 10 3HAYCHD q)alcmtmoro JMHAMi4HOTO pszy.

Ha npakruni HadmomwpeHimmmu (GopMynaMH, fKi BHPaXalOTh TEHCHIIIO
PO3BHUTKY (Tpenn) sBHII, € mpsmMa, MokasoBa (QyHKIiA, mapaboina JPyToro i TPETHOrO
TOPSIKIB, Timep6oa, noricTHyHa QyHKLis, eKcoHeHTa, paa @yp’e Ta Aeski .

BupiBHIOBaHHS 3a NPAIMOIO 3aCTOCOBYIOTh y THX BHNAJIKax, SKIO abCoMIOTHI
IIPHPOCTH OGiNbII-MEHNI TMOCTiHHI, TOGTO SKIIO PiBHI IMHAMIYHOrO DSy 3MIiHIOIOTECS B
apuMeTHUHI# nporpecii abo GIU3BKI 10 HEi.

PiBHSHHS NPsSIMO1 Ma€ TaKUM BHTJIS:

Y =a,+at,
Ie f/, — BHpIiBHSHI 3HAYEHHS JMHAMIYHOTO PSAY; 4@, i @, — IapaMeTpH LIyKaHOI IpsMoi; ¢
— 4ac.

PiBHSM BAIIOTHHX KypCiB y psigax AMHAMIKH BIIACTHBi MEPiOJMYHI KOJMBaHHA
BCEPENHHI POKY, SKi HA3MBAIOTh CE30HHUMM KOJMBaHHAMH, a0 CE30HHOK XBHIIEHO.
BuMipioBaHHS CE30HHOCTI crpusie 6iMbII OBHOMY aHAmi3y PyXy BATIOTHOTO Kypey. li
HOCHIIKYIOTh Ha OCHOBI TOMICSYHMX a00 TIOKBapTalbHHX JaHux. [l 1boro
BHUKOPHCTOBYIOTh HHM3KY MeTOZiB (IpocToi cepemHboi, Ilepconca, pyxomol cepe,uHLm
AHATITHYHOTO  BHDIBHIOBaHHA, psafiB  @yp’e), ski  3a0e3medyloTb  OUIHKY
BHYTPIIIHBOPIYHUX KOJIMBAHb 3 PI3HOIO TOYHICTIO, HAJiMHICTIO i TPYAOMICTKICTIO.

Ce30HHI KOJIMBAHHS XapaKTEPHU3YIOThCS CHEI[iaIbHEM IIOKA3HMKOM, SIKHH
Ha3MBAIOTh iHAEKCOM ce30HHOCTI [;. B CyKkymHOCTi Ii iHIEKCH YTBOPIOIOTH CE30HHY
XBHIIIO.
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Ianexc cesonHocTi — me BimcoTkoBe BIIHOIICHHS OJHOMMEHHMX MiCsSYHEX
(xBapTanbHUX) (aKTHUHHEX PiBHIB JHMHaMi4HOro pAly 1o iX cepemHBOPIUHHX aGo
BUDIBHSHHX DiBHIB.

[unexc cesomnocTi 32 MeToOM TpOCTOT CEPEeIHBO0I BU3HAYAIOTH 33 (OPMYIIOK0

ne y; — cepenni Micsuni a6o KBapTaJlbHi PiBHi;
Y3 — 3araieHi cepenni Micsuni a6o KBapTaJbHi PiBHI.

Jlns ycyHeHHs ce30HHOCTI B pANax NMHAMIKM BaTIOTHHX KypCiB dakTuuni piBHi
JiIATh Ha BiANOBiAHI iHAEKCH CE30HHOCTI.

CrnexrpansHo0 mMinBHICTIO GyHKUii Ha3uBarOTH PO3Mip aMILTiTyaH rapMoHiku
3aNeXHO Bix ii mepiomy. Yum 6insma aMIUIITyNa TIeBHOI TApMOHIKH, THM CHJIBHIII
KOJIMBaHHs B JAaHOMY TIEPiOi.

JlocmikeHHs MUKITIYHMX KOTHBAHE 3MIMCHIOIOTE MiCIIs BHIYYEHHS 13 BHXiTHOTO
psny cesomHoCTi. Ilukmivny ckmamoBy BusHauaroTs BUIYYHBINH i3 (paKTHYHHX piBHIB
BUDIiBHSHI PiBHI BiIOBiAHO 10 OCHOBHOI TEHJEHIIII Ta CE30HHOT CKJIaJIOBO1, TOOTO

yy =y¢ Vi Vs>
A€ Y, — baKTwumi piBHi; y, — BHpiBHSHI piBHI BiImoBizHO K0 0cHOBHOT TeHIEHWIT; yg —
CE30HHAa CKJIa10Ba.

Hyxe 4acTo B aHanmi3i JUHAMIKH BaTIOTHOTO KYpPCY 3aCTOCOBYIOTH 3IJIaKyBaHHS
[0 EKCIIOHEHTHIH cepenHii, ska HaHGLILLI 9yTIMBa 10 OyAb-IKMX 3MiH 3HA4YeHE
BAJIFOTHOTO KypCy.

Excnonentny cepenmio Busnauarots 3a dopmyoro:

y.=ay,+(1-a)y_,,
Ji¢ o —TocTiliHa BemuyuHa 3riamKyBanms (0 < o < by
Y, — baKkTHYHE 3HAYEHHS BATIOTHOrO KYpCYy B MOMEHT Yacy ¢
{ — MOMEHT 9acy, JUisl IKOTO PO3paxOBYIOTh BUDIiBHSHE 3HAYEHHS BATFOTHOTO Kypcy;
Y11 — EKCTIOHEHI[iaTbHA CEPEIHS B MOMEHT 4acy, 10 Nepeaye ¢ .

ExcnonenThy cepennro BHKOPHCTOBYIOTB TaKOX IS IIPOTHO3YBAHHS THHAMIYHUX
PAIIB BAIOTHHUX KypCiB afaNTOBaHAM METOIOM.

Ha nunamiusi psam piBniB BamoTHOrO KypCy BILUIMBa€ Oe3li4 YMHHHKIB, y TOMy
YHCIIi YMHHHK 9acy, TO6TO piBeHb BaTIOTHOIO KYpCy B JaHHH MOMEHT 4acy 3alleXHTh Bif
Horo BeIM4MHE B momepemHiii. Ie O3Ha4ae, IO AWHAMIYHUM DSJaM BaJIOTHOTO Kypcy
BJIaCTHBA aBTOKOPEILALis, Ky MOTPiGHO YCYHYTH 3 MeTOO IIPaBUJIBHOTO CTATHCTHYHOIO
aHaizy.

Koedimient aBrokopensuii Bigxunens NpUHMaE 3HaYEHHS B MeXax Bix —1 10 +1.
Horo o6uuncmoroTs 3a bopmyioro:

Z gt£t+1
gl

Ae 7, — KoeillieHT aBTOKOpPeJIsii;
&, — PI3HHI MiX QaKTHIHUMY i BHDIBHSHUMH TaHUMH (£, = y — )2
&,;1 — PI3HHIS MiX QaKTHYIHHUMH i BUDIBHSHUMH JaHUMH 3 YaCOBHUM 3CYBOM — JIaroM
=1,
Bucnoeéxu. Y pnamiit crarti wmm PO3NIAHYJIM TOKa3HUKH, $Ki JOMOMAararoTh
AOCIIUTH AMHAMIKY BAIIOTHHX KypCiB, YCYHYTH aeski YUHHUKH, L0 BIUIMBAIOTH HA
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JMHAMIKy Ta iCTOTHO MOTipIIyIOTh JOCII/DKEHHS Ta aHalli3. PO3rIsHYIH IpynH YHHHHUKIB,
SIKi BIUTMBAIOTH Ha (OpPMyBaHHS BATFOTHOTO KypCy KpaiHH.
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Y crarti poOSMISHYTO TOKA3HWKH, SKi JONOMAraloTh MOCTiJMTH JHHAMIKY
BAIIOTHEX KypCiB, YCYHYTH JesKi YAHHHMKH, IO BIUIMBAlOTh HA JWHAMIiKy Ta iCTOTHO
OTipIIyIOTh JOCIIKEHHS Ta aHaii3. PO3IIAHYTO IpyNH 9YMHHHKIB, SKi BIUIMBAIOTBH HA
(bopMyBaHHS BTIOTHOTO KypCy KpaiHH.
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KypcoB
B craThe paccMOTpEHBI OKa3aTelH, KOTOPhIE MOMOTAl0T UCCIIEI0BAaTh IUHAMUKY

BAIIOTHBIX KypCOB, YCTPAaHHTh HEKOTOphle ()aKTOphl, BIUSIOIIME HA JMHAMHKY H
CYLIECTBEHHO yXy/ITAONIHE MCCIENOBAHAE H aHAIH3. PacCMOTpeHBI Iyl GakTopoB,

BIHUSIOIIMX Ha (OpMHpPOBaHHE BAIFOTHOIO Kypca CTPaHBI.
Knioyesble cl06a; BAMIOTHBIN Kypc, HHHAMHKA, HHIEKC, KPHTEPHid,

AHAJIMTUYECCKOC BEIpPABHUBAHUEC, K03(1)(1)HIII/ICHT aBTOKOPPEIAIIHAHA.

Plugatarenko E. A., Ie O. N., Onopchenko S. V. Statistical of exchange rates

In the article the indicators are considered that help explore the dynamics of
exchange rates, eliminate some of the factors that influence the dynamics and significantly
worsen the research and analysis. A group of factors are considered which influence the

exchange rate of the country.
Keywords: exchange rate dynamics, index, criterion, analytical smoothing,

autocorrelation coefficient.
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M CIOJb30BAHUE ACCUMETPHUYHOT'O HTU®POBAHUSA
METO/IOM RSA B KJIMEHTE SJIEKTPOHHOU MMOYTHI

CoBpeMeHHOE OOLIECTBO MOTPYXKEHO B HHPOPMAMOHHOE HPOCTPAHCTBO,
H300MIyIomee pa3sHOOOPa3HBIMH CpPEACTBAMH KOMMyHHMKaimi. OIHAKO MCTOPUYECKH H
IparMaTUYecKd CIOXMIOCH TaK, YTO AKTHBHOCTH WCIOJB30BAaHHA OJHHMX CpeICTB
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