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MATEMATHUYHI METOAW OLITHIOBAHHS PO3MIPHOCTI
CUCTEMMU 3EPHOBUPOBHUIITBA YKPATHU

Posensnymi ocHosHi nioxoou 00 oyinioeants posmMIpHOCHIE CUCMEMU 3ePHOSUPOBHUYMEA YKpainu.
Kmiouogi cnoea: uacosuii pao, ounamiuna cucmema, azosuii npocmip, pomMipHicms KIA0eHHSL.

Paccrviompener ocrHosHble HOOXOObL K OYeHUBAHUIO PASMEPHOCINY CUCHIEMbL 3ePHONPOU3B00CHEA YKPAUHbL.
Krouesnie cioea: epeniennodi psao, OUHAMUECKas cucmema, Qazosoe npoCmpancmeo, pasmMepHOCHIb BILONCEHUL.

Basic approaches to the estimation of dimension the grain production system of Ukraine are examined.
Keywords: time series, dynamic system, phase space, embedding dimension.

Mocranoska mpod/emm. Jng izeHTH(DIKAIN] CKIATHIX CHCTCM, TAKHX AK MCTCOPOJIOTIUHI, CKOHOMIYHI, CHCTC-
MH 3epHOBHPOOHHITBA, HCOOXITHO aHAII3yBaTH OONIMPHY PETPOCHCKTHBHY IH(OPMAIII0, OTPUMAHY B PE3yJIbTaTi
(P)YHKIIOHYBaHHS CHCTEMH. BHMipH JOCTIHKYBAaHHX MAapaMETpiB MPOBOIITE Uepes (hikcoBaHwi iHTepBan uacy 7 i
NPEACTABIISIOTH K YACOBI PAIM BAAY X,,X,,...X, . OCHOBHOK METOK aHAJII3y YACOBHX PSAIB € OTPHMAHHS iH(OP-
Maii Mpo CHCTEMH, IO iX MOPOAMIIM, i, HACAMIICPE, OIHKA HAWTOIOBHIINOI XapaKTEPUCTHKU CHCTEMH — 1i po3Mip-
HocTi. [1ig po3MIpHICTIO TPAAMIIITHO PO3YMIFOTh MIHIMATIBHY KiTbKICTh HE3AJCKHUX 3MIHHHX, SIKA JO3BOJIIE OTHO-
3HAYHO ONHCATH YCTAHOBICHY AHHAMIKY THCHIIATHBHOI CHCTEMH. Bimomo, Mo mpu po3MipHOCTI, SKa HE MICPCBHILY €
5-6, 100pe MPaLIOIOTh PI3HOMAHITHI METOAH aHAMI3Y W MPOTHO3Y €BOJIOLII cHcTeMH. [Ipu OimbIMX PO3MIPHOCTAX
34CTOCYBAHHA BIAOBIIHHX MCTOIIB CTae mpodaemMaruaauM [1; 2]. 3a3BHuail SBHUHA BUTIT MATCMATHYHOI MOACITI
CHCTCMH € HCBITOMHM, TOMY HCOOXITHO MATH MOKIIHBICTh OLIHIOBATH PO3MIPHICTh CHCTEMHE OC3IIOCCPSIHBO 32 CIO-
crepekeHHAMHA. Ha ChOTOIHI ICHYIOTH ABA MIAXOIH A0 JOCTIIKCHHS YaCOBHUX PAIB. CTATHCTHYHHH (IMOBIpHICHH)
Ta TuHAMIYHAH (Teopis TakeHca-Mane).

AHani3 ocraHHix JocaikeHb Ta myfaikaniil. CucTemMa 3epHOBHPOOHHMITBA HAJCKHUTh A0 KIACY BIAKPHTHX
HCTHIHHUX CHCTEM, SKi 3a3BHYAN HAZHBAIOTH TUCHIATHBHUMH. TaKi CHCTCMH € HCPIBHOBAKHUMH 3ABIAKH PO3-
CIFOBAHHIO CHCPTii, OTPUMYBAHOI 330BHI. 151 OMUCAHHA CBOJFOI] JHCHIATHBHUX CHCTCM BBOAATH MOHATTS (Pa30BO1
Tpaexropii. Da3oBa TPAEKTOPIA — ¢ KPHBA Y (HAa30BOMY MPOCTOPI, IO BimoOpaskae eBOOLIF0 CHCTEMH. CYKYHICT
(haz0BUX TPAEKTOPIH, TOOYAOBAHNUX I PI3HIX MOYATKOBHX YMOB, CKIa1a€ (Pa30BHIl MOPTPET CHCTCMHL.

VY OinbIIOCTI IUCUMIATHBHUX CHCTEM CYKYIHICTH (Da30BHX TPAEKTOPIH MPHTATYETHCA IO ACSIKOI CKIHUCHHOBH-
MIPHOI MAMHOXXHHH ()a30BOTO MPOCTOPY, HABUBAHOI aTPAKTOPOM. ATPAKTOP, SKHUH MOKHA OIMCATH 32 JOMOMOTOIO0
CKIHUCHHOTO HA0OPY JCAKHX 3MIHHHX, BH3HAYAE BJIACTHBOCTI YCTAICHOTO 3 YaCOM KOJIMBHOTO mporiecy. KonmBanHs
y CHCTEMI 3¢PHOBHPOOHHUIITBA 3yMOBJICHI KOTHBAHHAMHE BPOKAHHOCTI, MPHYHHOK SKUX € MHUKIITHI 3MIHH KJIIMATHY-
HUX YMOB. TakuM YHHOM, BUBUCHHS THHAMIKH BHXiTHOI CHCTEMH MOYKHA 3BECTH JO BHBUCHHS {i aTpakTopa.

[pu anamizi YaCOBUX PSAMIiB TOJOBHOK 33JaUCI0 € PCKOHCTPYKINA AHHAMIYHOI CHCTCMH, KA TOPOIUIA ICH P,
3rigHo 3 Teopiero Takenca-Mane, 3a10BUIBHY T€OMETPHYHY KAPTHHY aTPAKTOPAa CHCTEMH MOYKHA OTPHMATH, SIKIIO
3aMICTh 3MIHHHX, AKi XapaKTCPHU3YIOTh MOBCIIHKY CHCTCMH (Alic 3HAYUCHHA AKHX HAM HCBIOMI), BHKOPHCTATH TAK
3BaHI “BEKTOPH 3aTPHMOK Z, =X, 5ee» X, 1 § AT OTHOTO BUMIPSHOTO TapaMeTpa. Bmepme el mix-
XiJ 10 aHami3y 4acoBUX pAIiB OYB MaTeMaTHYHO OOTpyHTOBaHHUI y podotax Takenca [3]. Teopis TakeHca no3Bosie
BCTAHOBWTH JWHAMIYHHUN XapakTep cucremu. CHCTEMY B AESIKOMY HAOIMKCHHI MOYKHA BBAXKATH JUHAMIYHORO, SIKIIO
if pO3MIPHICTH HE TIEPEBHINY€ ACSIKOTO KPUTHYHOTO 3HAUYCHH (3a3BH4all BUOWParoTh 1 = 6). Po3mipHiCTs cHCTEMH
YaCTO 3ICTABILIFOTH 13 PO3MIPHICTIO BKIAJCHHS aTPAKTOPA — MiHIMAJIBHOKO PO3MIPHICTIO (Da30BOTO MPOCTOPY, B SIKHH
6¢3 caMoTIepETHHIB MO>Ke OV TH MOMIMICHUH TTIa KU MHOTOBH, SIKHH LIJIKOM MICTHTB IIei aTpakTop. ChoroaHI Hal-
OLIBII MOTY JSIPHUM aJITOPUTMOM OIIHFOBAHHS PO3MIPHOCTI BKIaAcHHS [ € anropurM I paccOeprepa-IIpokawdi [4].
Ipore BiH € HECPEeKTHBHIM TIPH POOOTI 3 KOPOTKHUMH (10 104 3HAUCHB) YACOBHUMH PIIaMu. BHKOPHCTOBYOTH 1 1HIII
MCTOIM OLIHIOBAHHS PO3MIPHOCTI CHCTEM: (DYHKUIIOHATHHHN METOA [2], MeToa *“ (panpmmBiX HAHOMDKIHX CYCiOiB~
[5], MeTox BracHUX 3HaUCHD [6]. MeToro miel poOOTH € BH3HAYCHHA S(DEKTUBHOCTI BKA3AHUX MCTO/IIB MPH POOOTI 3
KOPOTKHUMH 3aIIy MJICHUMH YaCOBHMH PSIAMH BPOKAHHOCTI.
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Mera i 3aBranns gocikens. O0’ €KTOM JOCTIIKEHHS Y HAIIIH poOOTi € P BPOKAWHOCTI 3EPHOBHX B YKpaiHi
3a 1950-2012 poxwu [7]. HocmimkeHHS aBTOPA [8] Z03BOLTIOT BIAHCCTH CHCTEMY 3¢PHOBHPOOHHUITBA A0 XAOTHIHIX
JUHAMIYHUX cHCTeM. [Ipm mpoMy BAPTO MATH HA YBa3i, IO MOBCIIHKA MOMIOHMX CHCTCM BH3HAYAETHCSA CKJIATHHM
KOMIUICKCOM YHHHHUKIB K JHHAMITHOI, TAK 1 CTOXaCTHIHOI MPHPOTH.

Buxk/an 0CHOBHOTO MaTepiamy. 3rimHo 3 TeopeMor0 TakeHCA, HA3KA CIIOCTCPCIKCHD OJIHI€T 3MIHHOI MICTHTS iH-
(hopMarIiro mpo MOBCHIHKY CHCTCMH B IitoMy. OCHOBOIO JOCTIIKCHD JUHAMIKH CHCTCMH € (Da30Ba TPAEKTOPIA, Bid-
TBOPCHA 3 OAHOBHMIPHOTO YaCcOBOTO psAdy. Hexail BiZoMO, IO CTAH CHCTCMH TIOBHICTIO OMHCYETHCA [ 3MiHHHMU:
x,(t) x,(1),..., X, (¢). 3 inTepBanom 7 MPOBOIATE BHMIPIOBAHHS JOBITHHOI 3MiHHOI — HaMpuKIATL X, (¢). Toxi 3a-
MiCTh TMTOCTITOBHOCTI, SIKA CKIAMAETHCS 3 D BETHIAH

x, (1) x,(1),....,x, (1), ()

MO’KHA PO3TIIIIATH TAKY:

(@) x,¢+T) x,t+27),.,.x;¢+(D-1)-7). ()

To6T0 B KO>KHHI MOMEHT Yacy CTaH BCi€l CHCTEMH MOXKE Oy TH ONHCAHUK [ 3HAYCHHIMH OHI€l 3MIHHOI, B3ATHMHA
13 3cysoM 7. BimHOBICHHS ()a30BOTO MOPTPETA CHCTEMH, KA MAE PO3MIPHICTH D, 32 HH3KOK CHOCTCPCIKCHD OTHIET
3MIHHOT {xi} noJsirae y (popMyBaHHL r[(}CJIi;[OBHOCTi (ha3oBUX BEKTOPIB {y j} 34 TAKAM MPABHIIOM:

yj :(xj>xj+1>xj+2>""xj+D—l) i 3)

Tyt 3HaK 7 03HAYA€ TPAHCTIOHY BAHHS BEKTOPA-PANKA Y BEKTOP-CTOBICIID.

Meroan 1oc/ikeHb. KPUTHYHO BOXIHBEM JIT 3ACKBATHOTO MOJICIFOBAHHS CHCTEMH Ta IIPOTHO3YBaHH 1i €BO-
oIl € BCTAHOBJICHHS iCTHHHOTO 3HAYCHHS il po3MipHOCTI 1. I BH3HAYCHHS PO3MIPHOCTI CHCTEMH 3a HASIBHHM
YACOBHM PAIOM BHKOPHUCTAEMO JCKITBKA PI3HAX MCTOMIB.

IMepmmii MeTo TPYHTY €THCS HA BUSBJICHHI ICHYBaHHS ()Y HKIIOHATBHOL 3a1eXHOCTI [2]. SIKImo po3MipHiCTb CHC-
TEMH JOPIBHIOE [, TO II¢ O3HAYAE, IO ¥ YACOBOMY PSIY {xi} KOJKHC 3HAYCHHA X, € (YHKII€I0 BeKTOpa (Pa3oBOTO
MIPOCTOPY, MOOYAOBAHOTO 32 ) MOMEPEIHIMHU 3HAUCHHIMH PSIY

x =S e Ve = (xkflaxkfza"'axk—D).

Hexait mykana (yHKuis € HenmepepBHOR. TOZi, 3TITHO 3 O3HAYCHHSIM HENEPEPBHOCTI, OTPHUMAEMO: SIKIIO
‘yk =V, >0 10i ‘xk — xn‘ — 0. Biactaub Mixk BEKTOpaMH Oy AeMO PO3TJSLIATH K €BKJII0BY, TOOTO!

1 & 5
= |— Xy o — X
D;( k—i n—z)

Tozai anropuT™ OLIHIOBAHHS PO3MIPHOCTI CHCTEMH 3 YACOBHM PSIZIOM, IO MICTUTh N 3HAUYCHB, Oy 1€ TAKUM.

1. ITpuitmaemo D = 1.

2. s Beix k (Big D a0 N) BHKOHY €MO TaKe:

2.1. @opmyemo Bextop ¥, = (X, 1, X, 5, %, ) .

2.2. 3HAXOAUMO BEKTOP Y, = (xnfl,xnfz,...,xnfD )T (n B Mexkax Big D mo N i p # k) takuif, mo BigcTaHs
‘ Ve — yn‘ € MIHIMAJIbHOIO A/ BCIX MOKIMBHX 7. ITo3HAYaEMO 1r0 BiACTaHb O, .

2.3. BU3HAYAEMO BEJMYHHY |, = ‘xk —-X,|.

3. bynyemo rpagix 3anexHOCTI 7, BiX 0O, .

4. TToBTOPrOEMO KPOKH 2—3 IS iHITUX MOCTITOBHUX 3HAUCHb D (2,3.4.5,..).

SIKmo B JaHUX iCHY€ AesKka (hyHKIIOHATbHA 3AJICKHICTD, TO TOUKH rpadika, sikuil Oyay €ThCsl HAa Kpol 3, Oy AyTh
TPYILy BaTHCS MOOIM3Y MOYATKy KOOPAWHAT. | [0MMHAROYH 3 ACSIKOTO 3HAUCHHS PO3MIPHOCTI D PO3KHA TOUOK MPAKTHY-
HO TIepecTae 3MiHIOBaTHCS. L{f0 BEmMTIIHY MOKHA PUHHATH 32 PO3MIPHICTH CHCTEMH.

Po3paxyHku, BHKOHAHI METOA0M (DYHKIIOHAIBHOT 3aJIEKHOCTI, TO3BOJLIFOTH OLIHATH 3HAUCHHS PO3MIPHOCTI SIK D
= 5. Cmpagni, SIK BHIHO 3 pHC. |, Tpy mepexoi BiA 3HA4YCHHA 1) = 4 10 3Ha4YCHHS [ = 5 PO3KUI TOUOK 3HAYHO 3MCH-
Iy €THCSL, TICIIT YOTO MPAKTHYHO HE 3MIHFOETHCA. 3ayBAKUMO, IO UL MiABUIICHHS SIKOCTI OLIHOK, PEKOMEH/Y €ThCS
TIPALFOBATH 3 HOPMOBAHUMHE PSAaMHU. MU BUKOPHCTOBYBAIM CTAHAAPTHUIT CIIOCIO HOPMY BAHHSI IIOYATKOBOTO PSIIY
©)

4)

‘yk_yn

5 =

ﬂpyFH%XMeTOH OIIHIOBAHHS PO3MIPHOCTI € OJHUM 3 HaHOIIbIN MOIMMPEHUX. BiH OYB 3ampONOHOBAHHH HA T10-
qatky 80-x I'paccOeprepom i [Ipokawdi [4]. MeToa momarae B OOUHCICHHI [T ACKIUTBKOX TOCTITOBHAX BECKTOPIB
PO3MIPHOCTI DKOPEIAIIIHHOTO IHTEeTpaNa C,(r):

R 2
Bl - viD
L=l % & 3 & % ¥ % % « «
Tyt Ox) ~ (yukOisn Xesicaraa, sika A0piBHIOE | mpu x > 0 1 AopiBHIOE 0 y BCIX IHMKX BUMAAKAX, N — KiJIbKICTh
BEKTOPIB, C()OPMOBAHIX HA OCHOBI JOCIIKYBAHOTO Psify. IHIIHMH crOBaMu, Kopeiimiinmit interpan C, (¥) mo-
PIBHIOE KUJILKOCTI TIap BEKTOPIB PO3MIPHOCTI D, BiACTaHb MK IKMMH HE TIEPEBHILY € #, IIOJ0 3araJbHOI KITBKOCTI Iap

BekTopiB. [TokazaHo, o mpu MaIuX » KOPEISIMIHHUN iHTETpa Bexe cede SK CTeneHeBa ()Y HKITLS:

6
Cp(r)= ( )
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Cp(r)=Ar’. (7)
TOOTO BiH € MPOMOPLIHHEM 0 JCIKOTO CTCIICHA (3aICKHOTO BiJX PO3MIPHOCTI, I KO TPOBOIIITHCS OOUNCIICHHS).
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Puc. 1. Oninka po3MipHocTi cucreMi MeToI0M (QYHKIIOHANLHOT 3A/1€KHOCTI.

VY aBivi torapuMivHHX KOOPAUHATAX (TOOTO ¥ BHIAAKY, KOJIH IO 0Ci a0CIMIC BiAKIAAAETHCA | 7, 4 TIO OCi OpIu-
HaT |n C,,) rpaQik MOBUHCH MATH JiHIHHY AULTHKY. I3 301IbIICHHM PO3MIPHOCTI [ HAXHII i€l ULTHKH TAKOK 30115
myeTbeA. [TounHarouu 3 ASSKOTO 3HAYCHHS D MOKA3HUK CTEICHS d p TepecTae (B MEXKax TOUHOCTI) 3MiHIOBATHCA.
Le 3HaueHHs D MOKHA TIPUIHATH 32 PO3MIPHICTb cuCTeMH. Benuunna o, HA3HBAETBCS KOPSIILIHHOK PO3MIPHICTIO
1 TAKOXK € BAXKITMBOKO XAPAKTCPUCTHKOI0 XAa0THIHUX aTPaKkTopiB. ISl OTpHMAHHS SKICHUX OLIHOK 3a MeToaoM I 'pac-
coeprepa-IIpokaydi HeOOXITHO MaTH PsiZ BEIUKOI TOBKUHU. [1po 1ie CBITMMTH TOPIBHSIHHS PE3YIbTATIB JOCHTIKCHHS
pAny BPOXKAWHOCTI 3ePHOBUX YKpainu (63 3HAUCHHS, pHUC. 2, BEPXHIiH JIBUH PHCYHOK) Ta PAAY BPOXKAWHOCTI 03MMOI
noreHuni CIITA (125 3raueHs, puc. 2, BEpXHIH MpaBUil PUCYHOK). JIOCATHYTH Kpamioi AKOCTI IPH Maiil JOBXKHHI
pAny JO3BOJIIE BBEACHHS HOBOI XapaKTCPHCTHKH ONM3BKOCTI (pa30BMX BEKTOPIB — KyToBOI BiacraHi. Lls xapakre-
PHUCTHKA A03BOJISIE BHABUTH MOMIOHI (TOMOTCHHI) BEKTOPH A1 HECTAMIOHAPHUX PAMAIB 1, TAKHM YMHOM, 30UTBIINTH
KUTBKICTh “HAHOMIKIMX CYCIAiB~, MO CIPHIE I IBHIICHHIO AKOCTI OMIHOK (pHUC. 2, HIDKHIA pUCYHOK). KyTOoBa Bix-
CTaHb d(p MDK JBOMa BEKTOpamHu (ha30BOTO IPOCTOPY {xn—D+l> X, pinrenes xn} TA X, 51y Xp pigseees Xy
BH3HAYAETHCA 32 (DOPMY OO

D -(®)
Z'xn—Dﬂ' ) xk—Dﬂ'
_ 2 . _ i=1
d,=-1-cos" @, ; cosg, = - =
2 2
Z'xn—Dﬂ' ) Z'xk—Dﬂ'
i=l i=1

Amnani3 npoBeACHUX PO3PAXYHKIB J03BOJIIE JIHTH BUCHOBKY : PO3MIPHICTh CHCTEMH 3¢PHOBHPOOHUITBA B YKpaiHi
MOJKHA OIiHUTH K D = 5 (CyninpHa NiHIA HA puC. 2).

Tperiii MeTox OLIHIOBAHHS PO3MIPHOCTI iHOI HA3MBAIOTH METOAOM “‘(ampmmBux cyciais” [5]. Iaero meTomy
MOYKE TTOSICHUTH Takui mpukian. Hexaif 3aasa mpocToposa TpuBHMipHA TiHis. Bubepemo Ha Hilf 1B TOUKH, BIICTaHB
MDK SIKHMH € JOCTaTHBO BEJIHUKOKO.

Boarouac MOKe BHABHTHUCA, IO BIACTAHB MK MPOCKITIIMH IUX TOYOK HA OJHY 13 KOOPAHHATHHX TUIOIIHH € TyKS
Maj1010. Taki TOYKH HA3HUBAOTH ~“(PampmuBuHME Cycimamu’ . Tomi 3amady OMIHKH PO3MIPHOCTI CHCTEMH MOXKHA C(op-
MyJroBatd Tak. HeoOximHo miidpaTu Take umcno D, mod mpu pekoHCTpyKii (a30Boro mpocropy po3mipaocTi D
HE ICHYBaJIO OIM3BKHUX CYCIAIB TAKHX, OO MPH IEpexoi 10 po3MipHocTi D+1 BiacTaHs MK HUMH 3HAYHO 3017IbIIY -
€TbCs. JIIs1 OIHOK HAHJaCTINIEC BHKOPHUCTOBYIOTh CBKIILIOBE BU3HAYUCHHS BICTaHI. MU BHKOPHCTAIN TAKy METOAUKY
po3paxyHkis. Ilepmr 3a BCe MIZSIXOM KOMIT FOTEPHUX SKCIIEPUMCHTIB MH IiZiOpaau ONTHMANBHY KiTbKICTH TOUOK —
HAMOMOKIMX CYCLAiB, IPH KA ¢PEKTH OLIHKH PO3MIPHOCTI IPOSIBILIFOTHCS HAUOIIBIN WiTKO. By 710 BCTAHOBICHO, IO
JOULTbHO JocaiaKysaTu 100 map Touok — HalOmxumx cyciais. [pu pozmipHocTi D 6y10 Budpano 100 map Bexropis
BIICTaHD MK AKHMH HaWMmcHImA. [TotiM 3aiiicCHIOBaBCA mepexia 10 posmipHOCTI D+1 i po3paxoByBanaca BiACTaHb
MDK THMH K TIApaMH BEKTOPiB. Bu3HauaBcs koediuieHT 301TbIICHHS BIICTaHI JUIs KOSKHOI AP Ta CepeIHii Koedimi-
€HT 301IbIICHHS k. Pe3ybTaTi po3paxyHKy MeToA0M “(hampmmBHX CyciaiB” momaHi Ha puc. 3. SIK BHAHO 3 PHCYHKA,
TIPH MEPEXO1 BLA pO3MIPHOCTI 1D = 5 10 pO3MIpPHOCTI 1D = 6 cepeHe 3HAUYCHHS BiACTaHI Mi>K HAHOIMKIHMHY Cy CiIaMHA
MPAKTHYHO HE 3MIHIOIOTECA. Lle 103B0IIIE AITH BUCHOBKY, MIO IMYKAHA PO3MIPHICTH D = 5.
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Puc. 3. BuzHaueHHs! PO3MIPHOCTI BKJIAICHHA METOA0M “QabnBUX CyciliB”.

Hiuzkns ginis: Kiabkicts cycinis KS=50, cepenns ainis KS=100, pepxus Jainis KS=200.

Uerseptuit MeTO [0] BiApi3HAETHCA BiA pO3TIIHYTHX BHINS. [ HOTO peamizamii CIOYATKY MPUBECACMO P 10

HYJIBOBOI CEPEIHBOI, TOOTO IPOBEIEMO 3aMiHY

1 N .
Xi—)xi—N]Z;Xj

®)

[Tics 11p0T0 C(HOPMYEMO 13 OTPUMAHOTO PSIIY MATPHIEO CHOCTEPEKEHB M 32 TAKHM ITPABUIIOM:

xN—D+1

(10)
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VY psankax 1i€i MaTpUIl CTOSATH KOMIIOHCHTH PEKOHCTPYHOBAHMX 32 YACOBHM PSIOM BEKTOPiB. PO3MIpHICTH pe-
KROHCTPYKii (D = /0) BuOepemMo 3aBifoMO OIBIIOI0 BiA OUYiKYBaHOI po3MipHOCTI cmctemu. Ha ocHOBI Marpuii M
copmyemo maTpurro koBapiamii C:

C=M"M 4D

1 00UMCIMMO 1 BJACHI 3HAYCHHS A., ﬂvzy - ZD, SIk mpaBWIIO, B PE3yIbTATI AEKINIbKA BJIACHUX 3HAYUCHb OYIyTh
TOMITHO OLTBIIMMHU BiJ IHIIMX, SIKI € MPHOTM3HO OTHAKOBUMHE. [IpH nesikoMy HOMEpI BIACHOTO 3HAYUCHHS BEIMUHHA
BIIACHHX 3HAYCHB CTAOLTI3YIOTHCS (“BUXOIATH HA IATO ). Llet HoMep 1 6y A¢ po3MipHICTIO cucTeMu. Pe3yapTaTi pos-
PaxyHKIB METOZOM BIACHHUX 3HAYCHb ITOJaHI HA puUC. 4.

10 9

9’ 8,D

8 =

7*53 !

6 ®]

5 - 2]

4 4

3 31

21 D 21 D

14 1

0 T T T T T T T T Y Y 0 | | [ ‘ ‘ : ‘ ‘ ‘ ‘
2 3 4 5 6 7 8 9 10 M 12, 4 4, 5 & 7 8 9 10 11 1

Puc. 4. BuzHaueHHs1 po3MipHOCTI BKJIAJCHHSI METO/IOM BJIACHUX 3HAYCHD

SIK BHAHO 3 PUCYHKA, P 1) > 5 BETHMUHHHU BIACHUX 3HAYCHB CTa0LI3yI0ThCS. OTXRe, 3HAUCHHA [ = J 1 € 3HAUCH-
HSIM PO3MIPHOCTI CHCTEMH 3¢PHOBHPOOHUITBA B YKpaiHi. JIiBii pHCYHOK MOOYOBAHMH 3a YACOBUM PSIOM BPOKaH-
HOcTi 19502012 pokiB, paBui MiCTHTB JIHIIE YaCTHHY psay Bix 1950 poky mo 1990 poky. JliBuit puCYHOK T03BOJIIE
MOOAYNTH SIK BIUIMHYIM HA PO3MIPHICTH CHCTEMH 3CPHOBHPOOHHUIITBA 3MiHH, AKI BIAOYIHCS B CKOHOMINI YKpaiHH
micmt 1990 poky (YCKIaaHEHHS CHCTEMH, 3MCHIICHHS ii JETEPMiHOBAHOCTI) .

BucHoBkn. Y i poOOTI BHKOHAHO aHATI3 CHCTCMH 3CPHOBHPOOHHITBA YKPAiHH HA TPCIMCT BCTAHOBICHHSI
ii po3miprOCcTi. JOCTIKCHHS BHKOHYBAIMCI MeToAaMH ()YHKLIOHAMbHOI 3aiekHOCTI, ['paccObeprepa-IIpokawi,
“(pampmmBHX CyciAiB” 1 METOIOM BIACHUX 3HA4YeHb. MeTox ["paccOeprepa-IIpokayudi € ay»Ke U9y TAHBUM A0 TOBKHHA
pAoy i moraHo mpamoe mpu JoBkuHax N < 10*. Halikparui pe3ynbTaTd 1l KOPOTKHX YACOBHX PAIB, SIKI MiCTATh
€JIEMCHTH IIyMy, TIOKA3aIl METOIM BIACHUX 3HAYCHb Ta “(panpmmmBux cycifis”. Bci MeToaM MO3BOJLTIOTH OLIHUTH
PO3MIpPHICTh CHCTCMH 3CPHOBHPOOHHUITBA YKpaiHu sk D = 5. Lle o3HAvae, mo JOCTIHKYBAaHY HAMH CHCTCMY MOKHA
TIOBHICTIO OIIMCATH 3a JOTIOMOTOI0 I iTH mapameTpis. LLlompasra BHTIISII MOJETIOIOY0] CHCTEMH PIBHSIHD IIPH ILOMY
3a7MOIAETHCS HEBIJOMHUM. 3aCTOCOBAHY HAMH METOIMKY MOYKHA 3aCTOCYBATH JO aHAMI3Y IHIIMX CKOHOMIYHHX, 0i0-
JOTTYHHX Ta METCOPOJIOTIYHHX CHCTEM.
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