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B craTtbe paccmaTpuBaeTcs BIUSHIE H3MEHEHHI B CTPYKTYpe MOCEBHBIX MJIOMIAACH HA
U3MEHEHUE YPOXKANHOCTH B pa3pe3e ypoxKalHbIX U HEYPOXKAHHBIX JIET, aHAIU3UPYIOTCS
pas3nuuus MexKy TUMU UHIeKcaMy; IpefiiiaraeTces npeodpasoBaHue Kpurepust [JlapOouHa—
YorcoHa Il cpaBHEHMI UX 3HAYEHUH ¢ KOI(P(PUIMEHTOM KOPPEJSILUN IePBOro Mopsijika
B OTHONICHUH MX U3MEHUYMBOCTH BO BPEMEHU IPU XapaKTEPUCTHKE B3aUMOCBSI3EH MEXKY
LENHbIMU a0COJIIOTHBIMU IIPUPOCTaMH YPOXKAaWHOCTHU; IIpejlaraeTcs BapUaHT pa3jioxKe-
Husl KO3(ppuMeHTa KOPPEesluy, XapaKTepu3yIOLUil B3aUMOCBSI3M MEXKy LEeHHbIMU
a0COIIOTHBIMU IIPUPOCTA YPOSKAMHOCTH MEKAY OOJIACTSIMU, Ha OTHEJIbHbIE COCTABIISIO-
1€, CBSI3aHHbIE C TeHICHIMEH U KOIeOaHNsIMU U3-3a MIOTOIHBIX YCIIOBUI; aHATTU3UPYETCS
CHUHXPOHHOCTb B KOJIe0OaHUSX YPOKaHOCTHU B CBSI3U C IIOTOIHBIMU YCIIOBUSIMU, AMHAMUKA
JIeT ¢ OYeHb HU3KOU YPOKAalHOCTHIO; U3yYaeTcsl 3aBUCUMOCTb MEX/y YPOXKANHOCTBIO U
ce6ecTOUMOCTHIO.

Karoueswvle caosa: ypoxKalHOCTb, CTPYKTYPHbIC H3MEHEHHUS, CHHXPOHHOCTD, YCTOHYN-
BOCTb.

ANALYSIS OF SIMULTANEITY AND STABILITY
IN OSCILLATIONS OF CROPS YIELD
IN THE REPUBLIC OF KAZAKHSTAN
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The article considers impacts of changes in structure of crop area on yield change in
the context of fruitful and unfruitful years, difference between these indices is analyzed;
conversion of Durbin-Watts criterion for comparison of their values with correlation co-
efficient of the first order in relation to their time-to-time variability at characteristic of
interrelation between chain absolute yield increment is offered; variant of expansion of
correlation coefficient, characterizing interrelations between chain absolute yield incre-
ment between regions, by separate components related to trend and weather fluctuations,
is offered; simultaneity in yield fluctuations in relation to weather conditions and dynam-
ics of the most unfruitful years are analyzed; relationship between yield and net cost is
examined.
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PazButne 3epHoBoro xo3sucrtsa B Pecnyonnke Kazaxcran nocite 1991 k. co-
MMPOBOK/AJIOCh CHUKEHUEM IITOIIA/IeN, 3aHTHIX O] 36PHOBBIMU KYJILTypamu, C
22,8 10 13,2 8 2001 r, noseienuem 1o 17,2 B 2008 1., 3aTeM ¢ IOBTOPHBIM CHUKE-
HueM f1o 16,2 muta ra k 2011 r. CHuKeHne pa3mMepa MOCeBHBIX TUIOMIAIeH MPOXO0-
AWJIO 3a CYET MEHEee YPOXKalHbIX, 00 9TOM CBHJIETEIbCTBYIOT 3HAUECHUS UH/ICK-
COB CTPYKTYPbI IMHAMHUKHN CPEJTHEN YPOXKAWHOCTHU B JIBYX BapHaHTaX: B IEPBOM
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[0 JJaHHBIM YPOXKAHOIO rojia, a BO BTOPOM IO JJaHHbIM HEYpOXKAaNHOro. DTO
MO3BOJIMIIO BBISICHUTH BIMSHUS 9TUX U3MEHEHUI IO OTHOIICHUIO K YPOKaNHBIM
" HeypoKalHbIM rofiaMm (1,2, 4].

CrpykrypHble u3meHenus uzydanuch ¢ 1991 nmo 2001 r. u ¢ 2001 no 2011 r,
COOTBETCTBEHHO PACCUUTHIBAIICH HHIEKCBI

117c1‘p =Zy91dn01 /Zy91dl'l9l u 127CTp =Zy90dn0] /Zy90dl‘l9| > (1)

€ Vo U Yo, — COOTBETCTBEHHO 1991 I ¢ HU3KOU ypOKAWHOCTBIO U YPOKAUHBIN
1990 r; dpy, 1 dpy, — 10K OTHENBHBIX OOJIacTEeH B OOIIEM pa3Mepe MOCEBHBIX
momagei Pecnyonku Kazaxcran coorsercrBeHHo B 2001 u 1991

3a cuer MOBBIIIEHNS 0IU O6iacTeil ¢ Gojiee BBICOKON YpPOXKAWHOCTBHIO B
00111eM pa3Mepe MOCEBHBIX INUIOLIA/Iell CpeHssl YPOKaHOCTh B HEYpOXKallHble
rofbl MMeJla BO3MOXKHOCTh yBenumuuThes B 1,097 a B yposkainbie B 1,065 pa3a.
[IprymHbl pa3nuunil B 3HAUCHUSIX ITUX MHACKCOB JIYYIlIe BHISBUTH, CPABHUBAS
TEMIIbI IPUPOCTA:

([lich - 1) / (1270Tp - 1) =
= (rymdnm/dml x Vy91 . Vdnm/dnol ) / (rymdnm/dml / dngl X Vy% x Vdnm/dml ) = (2)

= (rJ’mdnm/dml / rl'mdnm/dnol ) X (VJ’9| / I/J“Jo )

CirenoBaTelIbHO, pa3Indusl MEXy 3TUMHU TEMIIAMU NIPUPOCTA B PE3yJIbTaTe
CTPYKTYPHBIX CABUTOB CBSI3aHbl C PA3JIMYMSIMU B 3HAUEHUAX KO3((PUIMEHTOB
KOoppensauuu 1 Ko3(p(puIuueHToB Bapuanuy 3HaueHuil ypoxanHoctu 3a 1990 u
1991 rr.

CooTHOIIEHHE TEMIIOB IPHUPOCTA, CBSI3aHHBIX C CTPYKTYPHBIMM CABUTaMH,
(9,7/6,5 = 1,49), cooTHomenne koo punuentos Bapuanun (V o, /V o) paBao 2,12,
ClIe[JOBATENIbHO, COOTHOIIIEHNE KO3(P(PUIMEHTOB KOPPEISIUUA COCTAaBUT MOPSIAI-
ka 0,70.

ITocne 2001 . pocT yposkalHOCTHU B pe3yJIbTaTe CTPYKTYPHBIX CIBUTOB ObLI
3HAYUTEJIbHO MEHbIIIE, TaK MHJEKC CTPYKTYPbI TSl TOfla ¢ OYeHb HU3KOH ypo-
JKallHOCTBIO:

IICTp = Zy04dl'lll /Zy(mdnm =0,981,
miist 2011 & BBICOKOYPOKANHOTO Tofa:
[mp :Zylldl'[ll /Zylldl'IOI =1,022.

PaccunTanHuble MHAEKCHI OTPa’KalOT TOJIBKO YACThb CTPYKTYPHBIX CBHUIOB,
CBsI3aHHBIE C M3MEHEHUSIMH J10JIell 06IacTell B 00IIeM pa3Mepe MOCEBHBIX ILIO-
jajieil; POCT WU CHUKEHHE YPOKANHOCTH MOKET MPOUCXONIUTH 3a CUET MOBbI-
LIEHUS TOJIA OT/CIBHBIX YYaCTKOB B OOIIEN MOCEBHOM IUIOMIA/IA XO3SHCTBA, 3a
CYeT M3MEHEHUS MOJIeN OTHEIbHBIX XO3SIMCTB B MpefiesiaX panoHa, N3MEHEHUS
JIOJIU OT/IETILHBIX PAlOHOB B Mpefiesiax 00JIacTh M I0JIel OTJEbHBIX 00JIacTel B
npefesax pecinyOiIuKH.

B menoM n3MeHeHne yposKalHOCTH C YYETOM BCEX NMEPEUYNCICHHBIX CTPYK-
TYPHBIX CABUTOB OTPA3UT CIEAYIOIINN MHIECKC:

Ich = (Zdiloﬁn deilp deilxos x Zynyqdilyq)/
/(ngom X Zdl(:p x zdl(':X03 x Zyny'{dqu )7 (3)
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TJI€ Y, — YPOKAUHOCTb HA OTHENBHbBIX YYaCTKaX B MPEJIENax XO3SICTB; d, ., d s
d, d,,; — COOTBETCTBEHHO JIOJIM MOCEBHOM IUIOMIA/I OT/ENIBHBIX YYACTKOB B
mpejiesiax Xo3sMCTB, JOJIH TOCEBHBIX IIOMIAJIEN OTACIbHBIX XO35ICTB B Mpejie-
Jlax pailoHa, JOJU MOCEBHbBIX IJIOMIAIEN OTAEIbHBIX PAalOHOB B Mpefesax 00-
JIACTH U JIOJU OT/IENIbHBIX O0sacTell B 001IEN TOCEBHOM IIOIIAU PECITYOINKH.

ITo HameMy MHEHUIO, pocT ypoxkainHOcTu B 2000-X rofjax BO MHOTOM CBSI3aH
C CTPYKTYPHBIMU (DaKTOPaMH.

OTHU CTPYKTYpHbIC U3MEHEHHsI HE OTMEHWJIM KOHTUHEHTAIBHBIN KIIMMAT Ha
TEePPUTOPHUH PeciyOJIMKU U CBSI3aHHBIE C HUM KOJIeOaHUsl yPOXKAUHOCTH.

Konebannst ypoxkainHocTH 3epHOBBIX B Kazaxcrane B BHUje IENMHBIX abco-
JIFOTHBIX TPUPOCTOB CBSI3aHbI C MOTOIHBIMU YCIOBUSIMHU, a TaK>Ke C TeHCHIUEN
pa3BuTusl. [{7151 XapaKTepUCTUKH CBSI3eN MEKAY TaKMMH KOJIeOaHUSIMHU TIpefJia-
raeTcs UCIOJTB30BATh WU KO3 (PUIIMEHTHI KOPPEJISIUU OMPENeJIEHHOTO MO PSJI-
Ka, wim kpurepuit [Japouna—Yorcona [8, 11-14].

dopmysa COOTBETCTBEHHO KO3((PUIMEHTA KOPPEISIHUNA TIEPBOTO TMOPSIKa,
XapaKTepu3yIollasi B3aUMOCBSI3U MEXKY COCEIHUMHM IEMHbIMUA a0COIIOTHBIMU
MPUPOCTAMM:

Tad,, = (inxi+1 / (n - 1) - in / (n - 1) x in+1 / (n - 1)) / SFS PR (4)

7€ X; U X;,; — CMEXHbIE LIeTHble a0COIOTHBIE IPUPOCThI YPOKANHOCTU 3€PHO-
BbIX; O, U G;,, — CPE[IHEKBAJJPaTUYECKHIE OTKJIOHEHNS 3HAYEHUN X, U X, ;.
Kpurepnii [lap6una—Yorcona

DY = (x,—x,,)° /D x]. (5)

Jlnst mydiien conocTaBUMOCTH KpuTtepuit [JlapouHa—YoTcoHa npeoopa3oBail-
Csl, TaK KaK IpH OTCYTCTBUM 3aBUCHUMOCTH €T0 3HaUYE€HNE PABHO 2, IPU MOJIOXKHU-
TEJIbHOU aBTOKOPPEJISILINU OH JIEKUT B npefienax oT 0 10 < 2, a Ipu OTpULaTENlb-
HOW OT JIBYX 10 4, TO MpeoGpa3oBaHHOe 3HaUeHNe Opasock B Buae C = (2— DY)/2.
Tem caMbIM flOCTHTraIach CONOCTAaBUMOCTb IO 3HAKY U 110 MAKCUMAJILHOMY U MU-
HUMAaJbHOMY 3HAYEHUIO.

Pacders KoadunimeHTa nepBoro nopsijika u NpeoopazoBaHHOTO KPUTEPUS
JlapObuHa—YoTcOHa NPOBOUIINCH B pa3pe3e OTAEIbHbIX MATHIECTHH, NECATHIIE-
THH, TSATHAIATHICTAN, @ TaKKe 3a BeCh TpuanaTwieTHuin nepuop ¢ 1981 mo
2010k

Llens pacyeToB — BhISICHEHHE X N3MEHEHUN B OT/EIbHbIE IEPHObI, COBIIA-
[ICHHE UX 10 3HaKaM, pa3jndus 10 aOCONIOTHBIM 3HAUEHUSIM; B CKOJIbKUX 00J1a-
CTSIX BCTPEYAIOTCS UX MOJIOKUTETbHbIE WA OTPHUIIATEIbHbIE 3HAUCHUSI.

B Ta6u1. 1 npuBoanTCS MpuMep pacyeTa 3THX OKa3aTeJen B pa3pese OTAeb-
HBIX OOJacTeil.

N3 12 paccunranHbIx nokazaresen r u (2 — DY)/2 TONBKO B IByX 00JIacTsIX
(AxmonuHCcKO 1 KBI3bITTOPANHCKOIT) UX 3HAUEHUS HE COBMAAIOT IO 3HAKY; 110
a6comoTHON BennuuHe B 10 ob6nacTsx 3HaueHue Kos3(uunuenTa nepBoro mno-
psAAKa IpeBblIaecT NIpeo0pa3oBaHHOE 3HaYeHUe Kpurepus [lapOuHa—YOoTcoHa,
6oJiee BHICOKOE 3HAUEHUE MO aOCOMIOTHOM BenmunHe Kputepus [lapouna—Yor-
coHa Habmmoganock B Bocrouno-Kasaxcranckon m 3amagHo-Kazaxcranckon
o6mactu. O6mmast cymma 3Havenuit |r| — |C/2| cocrasuna 1,75. B GonbIimHCTBE
o0nacTsix, B 8 u3 12, koapuiueHTbl KOppesiiiuy IepBOro Nopsjika UMEOT OT-
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Tabauya 1

3nadeHus Ko3(hpuuueHTa Koppesiquy nepBoro nopsifka u kpurepus [laponna—Yorcona
3a 1981-1985 rr. B Kazaxcrane B pa3pese OTHeIbHBIX 00JIaCTEN

Howmepa o6macreit

ITokazarenu

1 2 3 4 5 6 7 8 9 10 11 12
Taa, -0,241-0,68 | 0,74 | 0,44 |-0,79-0,54|-0,99 |-0,34| 0,15 | 0,92 | 0,51 |-0,93
DY 1,61 | 2,85 (291|057 | 342 | 3,10 | 3,06 | 1,38 | 1,81 | 0,99 | 1,71 | 3,57
2-DY 0,39 [-0,85|-091| 1,43 |-142| -1,1 |-1,06| 0,62 | 0,19 | 1,01 | 0,29 |-1,57
2-v2=C| 019 |-043|-046]| 0,72 |-0,71|-0,55|-0,53| 0,31 | 0,10 | 0,50 | 0,14 |-0,79
|rd,_dM -1C] 0,051 0,25 | 0,28 {-0,28| 0,08 |-0,01| 0,46 | 0,03 | 0,05 | 0,42 | 0,37 | 0,18

Ilpumeuanue. 3neck u B Ta6m. 3: 1 — AkKMonmHCKas; 2 — AKTIOOMHCKasT; 3 — AnnmaTtuHcKast; 4 — Bocrou-
Ho-Ka3zaxcraHckas; 5 — 2KamObuickas; 6 — 3anagno-Kazaxcranckas; 7 — Kaparanguackast; 8 — Kpi3bui-
opnunckast; 9 — Kocranaiickas; 10 — I[TaBnopapckast; 11 — CeBepo-Ka3zaxcranckast; 12 — Oxxno-Kazaxcran-
cKast 00J1aCTh.

puIaTeabHbIC 3HAUYEHUS, OTPULIATeIbHbIe 3HaUeHNs KpuTepus [lapouna—Yorco-
Ha HaOJIIOIAIUCh TOJIBKO B IIECTH OOJIACTSIX.

Konebanusi, cBg3aHHbIE C MOTOJHBIMU YCIOBUSIMHU, MOJKHBI OBITH OJU3KO
K MasiITHUKOBBIM, aBTOKOPPEJISIUS IOIKHA ObITh OTPUIATEITBLHON, HO OOBIYHO
9TH MPOIIECChl COUETAIOTCS C TEHACHIMEH, TIO3TOMY HE SICHO, KaKhe 3HAaYeHUs!
oHHU OynyT npuHUMATH [3,5,7,9, 10].

He sicHO Tak 3Ke, KaK BIHSIET MPOJOIKATEIHHOCTh EPUOIOB, 32 KOTOPBIE
OHM PACCUMTBIBAIOTCS, YEM JJINHHEE MEPHUOJ], TEM OOJIbIIE BEPOSITHOCTH TOTO,
YTO B HEM OYIYT BCTpevaThCs MPUMEPHO OJMHAKOBOE KOJIMUYECTBO YPOXKAMHBIX
U HEYPO3KANHBIX JIET, HO C PYTOil — OOJIbIIIe BEPOSITHOCTD HAJIMYNUS PA3HBIX TCH-
JICHIIUI pa3BUTUS B IIpefieiax OTAEIbHOr0, 6obioro nepuoja. MarepecHo, kak
pearupyroT Ha 3TH OOCTOSITEIbCTBA paccMaTpUBaeMble MOKa3aTeN.

JlaHHbBIE B pa3pe3e 3TUX NepHoOioB MPUBOASATCS B TAOI. 2.

KonnyecTBo obnacreit, y KOTOPbIX HE COBNAJAIOT MO 3HAKY 3HAYEHUS KO-
a¢puimenTa KOppesauun 1 npeoOpa3oBaHHOTO 3HaYeHus1 Kputepusi [lapouna—
YoTcoHa, 3HAUUTEIHHO PA3INYAIOTCS 110 OTAEIBHBIM NS THIIETUSIM, TIPH 3TOM 9TU
HECOBHAJIEHUsI BCTPEYAIOTCS Yallle B TeX MSATUIETUSX, B KOTOPBIX UMEJIa MECTO
TEHJICHIIASI POCTA MWW CHIDKEHUsT yposkanHocTh: 1986-1990 rr. — pocT yposKkaii-
HOCTH 110 cCpaBHEHHUIO ¢ npeabiaymum 1981-1985 rr. ¢ 10,8 1o 12,7;1991-1995 rr —
CHIZKeHMe ypoxkauHoctu ¢ 12,7 o 9,3; 2001-2005 rr. poct ypoxkannoctu ¢ 10,2
1o 13,4 n/ra.

Bo Bcex paccMaTpuBaeMbIX MSTUIETHSIX YUCIO 00JIaCTEN, IJie 3HAUEHUS KO-
adurmenTa Koppesanun IMEIOT OTPHUIATEeIbHOE 3HaUYeHHEe, O0ITbIIe 00JIacTen
C TIOJIOKUTEJILHBIM €r0o 3HaUeHNeM; OTpUIaTelIbHbIe 3HAUeHHs TpeoOpa3oBaH-
Horo KpuTtepus [JapOuHa—YOTCOHA BCTpEdatOTCs peske, HO He MEHBIIIE YeM Y TO-
JIOBUHBI BCEX 0OJIacTeN.

ITo abGcontoTHON BeJMUMHE 3HAUYECHUS] KOA(pPUIMEHTa KOPPEJSIUHA Yalle
OoJblile, yeM npeoOpa30BaHHOE 3HaUeHWe Kpurepus [JapOuHa—YoTcoHa, cOOT-
BETCTBEHHO BO BCEX BPEMEHHBIX NMPOMEXKYTKAX CyMMa aOCOTIOTHBIX 3HAUEHUN
K03 puIeHTa KOPPEIun OOIbIIIe CYMMbI aOCOTIOTHBIX 3HAUYCHHH Tpeodpa-
30BaHHOT'O KPUTEPUSI.
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Tabauua 2

XapakTepucTuku nokasareiei, Kodg¢uuuenra Koppessiiui nepBoro NopsiaKa
n kputepusi [laponaa—Yorcona B pa3pe3e OTAeNbHBIX NEPHOOB

KommuectBo | OTpuiaTenbHble 3HAYEHUST KomuecTBo
Iepuopsl COBHAJICHUI >|r| - 2|C72| | obmacreit, B KOTO-
1o 3Haky r u C r C poix X|r| > X|C]|
1981-1985 rr. 10/6" 8 6 1,76 10
1986-1990 rr. 8/7 11 7 2,06 9
1991-1995 rr. 7/6 11 6 3,11 10
19962000 rr. 11/8 9 8 1,42 10
2001-2005 rr. 6/4 8 6 1,51 7
20062010 rr. 11/8 9 8 1,97 9
Wroro 1981-2010 rr. 53/39 56 41 11,87 55
B cpemaem 8,8/6,5 9,3 6,9 2,0 9,2
1981-1990 rr. 10/8 11 11 -0,14 5
1991-2000 rr. 11/10 10 10 -0,06 10
2001-2010 rr. 11/10 10 9 1,49 10
Wroro 1981-2010 rr. 32/28 31 30 1,29 25
B cpemnem 2.8/23 10,33 10 0,43 8,33
1981-1995 rr. 11/10 11 10 0,19 10
1996-2000 rr. 12/11 11 11 1,07 11
Wroro 1981-2010 rr. 23/21 22 21 1,26 21
B cpepnem 1,9/1,8 11 10,5 0,58 10,5
1981-2010 12/11 11 11 0,71 12

* B 3HaMeHaTese COBIIa/ICHUs C OTPULATEIIbHBIMU 3HAYCHUSIMU.

C yBeqWYeHHEM TPONOJLKUTEIHHOCTH MEPHONOB YHMCIO HECOBIAJCHUN TIO
3HAKy pe3KO CHIXKAETCSl, YMEHBIIIAETCSl M Pa3HUIA MEKTY aOCOMIOTHBIMU 3HAYE-
Husivu X |r| — X|C|. DTO cBsi3aHO € TeM, U4TO KOrjja mepuoji 6oJiee JIMHHBIN, YPO-
>KallHbIE U HEYpOXKalHbIE IOJibl MPUMEPHO BCTPEUYAIOTCS OMHAKOBO YacCTO, YTO
OPUBOJUT K HAIMYMIO MAasITHUKOBOW KOJIEOJIEMOCTU W COOTBETCTBEHHO YBEJIH-
YEHMIO 3HAaUYEeHHI TTOKa3aTesell OTPUIATEIbHON aBTOPETPECCUU U OTPHUIIATEIIb-
HBIX 3HaYeHHI mpeobpa3oBaHHOTO Kpurepus. Kpome Toro, paccMarpuBaembie
NECATUIIETUS] UIMEIOT OJJHY OOIIYI0 OCOOEHHOCTH, BO BTOPOM TSITUJIIETHH UMEET
MECTO CMEHA TEHJICHIINH, TOHUKAIOIAsl CMEHSIETCS Ha MOBBIIIAIOLIYIO WU HAO-
60opoT. CoBnajieHs: O OTPHUIATEIILHOMY 3HAKy Y paccMaTpUBaeMbIX IMMOKa3aTe-
Jiell BCTpevyaloTCs 3HAUYUTENIBHO Yallle, YeM MPU MOJIOXKUTEIbHbIX UX 3HAUCHUSIX.
Yamie BCTpeyaroTCsl HECOBNAICHHS IO 3HAKY, KOry[a KO3 (pUIMEHThI KOPpes-
UM UMEIOT OTPHUIATENIbHbIC 3HAUYCHUSI, & KPUTEPHUH MOJOXUTEIbHbIe. OUueHb
PEIKO BCTPEUYAIOTCSl COUeTaHMs], Korna Ko3(h(UIUEHT UMEET TMOJIOKUTEIbHOE
3HAYCHME, a KPUTEPUl OoTpuilaTesibHOe. Tak, B IECTU MATHICTHUX WHTEpBaIax
TaKOe COYeTaHHe BCTPEYAETCs TOJBKO 2 pasa, B TPeX AECATHIETHUX — TOXe
TOJIBKO 2 pa3a, B ABYX MTHAAATUIETHUX HA Pasy.

[Tpoananu3upyem yCTOMYUBOCTD MO 3HAKY pacCMaTPUBAEMBbIX MOKa3aTelen
MIpHU TIepexojie OT OJHOTO BPEMEHHOTO OTpe3Ka K mociefyomemy. CpaBHUBaTh
OyfieM MITUJIIETHHE, NECIATUIECTHUE W TMSITHAAIATUIETHHE BPEMEHHbIE OTpE3-
kn: 1986-1990 rT. ¢ 1981-1985 rr, 1991-1995 rr. ¢ 1986-1990 rr., 19962000 rT. C
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1991-1995 rr,, 2001-2005 rr. ¢ 1996-2000 rr, 2006-2010 rr. ¢ 2001-2005 rr; 1991—
2000 rr ¢ 1981-1990 1, 20012010 rr. ¢ 1991-2000 rr; 1981-199 rr. ¢ 19962010 I
B Ta6:. 3 npuBOSTCS JaHHBIE O TOM, CKOJIBKO Pa3 B CPefHEM MOKa3aTeln

MCHSIOT 3HAK B paCd4€TEC Ha OJIUH BpeMeHHbII;I Iepexon.

Ilamn,le 0 CMCHEC 3HAKA B 3HAYCHUAX K03(i)(l)l/llllflel-lTa KOoppeJsinin nepBoro nopsiaka r,

Tabauya 3

dis1

U npeodpazoBanHoro kpurepus [laponna—Yorcona B pa3pe3se odiacrei (B cpegHemM
HA OJ1H Nepexoyn)

Howmepa o6macreit
Hroro
1234 s|e|7][8]o9o|w|n|n

B cpednem no namu nAamuaemHum nepexooam
D 0,2 0,2 0,4 0,6 0,4 0,4 0,4 0,4 0,4 1 0,4 0,8 5,2
T 0 02 |04 |06 |04]04]06|02]02]02]02 - 38

B cpedrem no 08ym 0ecamuiemHum nepexooam

D 0,5 0 0 0 0 0 0 0,5 1 0 1 0 3
T 0 0 0 0,5 0 0 0 0,5 0 0 0 0 1

ITo 0oOHOMY namHadyamuiemuemy nepexooy
D 0 0 0 1 0 1 0 0 0 1 0 0 3
T 0 0 0 0 0 0 0 0 0 0 0 0 0

C yBenuueHHEM NPOAOJIKATEIBHOCTH CPABHUBAEMBIX IEPHOJIOB YCTOMYH-
BOCTb (0COOGEHHO KO3a(ppuIieHTa KOPPEJISIUK) BO3PaCTaeT, eCATUIICTHUE TIe-
PHOJBI B 3TOM OTHOUIEHNHU SIBIIIOTCS ONTUMAaJbHbIMU. [laJbHENIINN aHAIU3 B
pas3pese rpynm obsiacteir OyAeT MPOBOJUTHCS Ha OCHOBE KO3(P(PUIMEHTOB KOP-
pEJISIUY C LEJIbIO BBISIBIICHUS] TOBBIIICHNUS UM CHIXKEHUS] OTPULATEILHON aB-
Toperpeccuu (Tadm. 4). Beigenens! ciefyomue rpynmbl: 3amnagaeie (3amaaHo-
Kazaxcranckast u AkTroOnHcKas ); Llenunnpie (AkmomnmnHcKasi, Kocranaiickas u
Cesepo-Kazaxcranckast); Bocrounsie (Kaparanpunckas, [TaBnonapckasi, Boc-
touHo-Ka3zaxcranckas); IOxxubie (Anmatunckasi, ZKamObickast, lOxuo-Ka3zax-
cranckast, KeI3putopamHckast).

Tabauua 4

JuHaMuKa cpeTHHX 3HAYEeHUI KOI(P(PUIHEHTOB KOPPesiii NePBOro Nopsiika
W CPeTHNX 3HAYEHUN YPoXKaiHOCTH 3epHOBBIX (1/ra) B Kazaxcrane

Oo6nactu B nenom
BamnajHble | Ilenunuble | TOxHbBIE | Bocrounpre | 10 Kazaxcrany
1981-1990 rr.
Koaddunuenr koppensiuun -0,41 -0,044 -0,476 -0,053 -0,251
CpenHsist yposKalHOCTh 6,8 10,2 18,8 72 11,8
1991-2000 rr.
Koadduinment koppensiuun -0,523 -0,756 -0,131 -0,352 —-0,408
Cpenusist yposkKailHOCTh 9.0 10,4 14,1 6,8 10,5
2001-2010 rr.
Koaddunuent koppensuun 0,131 -0,329 -0,171 0,613 0,314
CpenHsist ypOsKanHOCTh 6,8 10,8 21,6 10,1 14,6
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IIposiBnsieTcss 3aKOHOMEPHOCTh — C YBEJIMYEHUEM YpPOXKANHOCTH YBEJIUYHU-
BalOTCs 1O a0CONIOTHON BEJIMYMHE OTpHIaTeIbHbIE 3HaUeHus1 Koa(dunueHra
KOppEeJISItN.

JlJ1s1 XapaKTepUCTUKM CUHXPOHHOCTH M3MEHEHUIl YPOKAMHOCTH MeXJy 00-
JIACTSIMH PAaCCUUTHIBAIINCH KOI(P(PUIMEHTHI KOPPEJISIUK B pa3pese OT/eIbHbIX
necsTuieTui (Tadir. S).

Tabauuya 5

JduHamMuKa K03()(PUUHEHTOB KOPPesIui MeXKY HEMHbIMA a0COMIOTHHIMA NPHPOCTAME
ypoxxaiiHocTH 3epHOBbIX B Kazaxcrane

O6nactu
ITepuops! BamnajHbie Ienuuubpie J(0)°4:15( Bocrounsie
max | Me | Min | max | Me | min | max | Me | min | max | Me | min
3anaombvie
1 0,43 0,27 | -0,2 [-0,32] 042 | 0,13 |-0,47| 0,69 | 0,05 | -0,48
0,66 0921074 | 0351 0,75 | 0,51 | 0,22 | 0,72 | 0,40 | 0,01
3 0,54 0,37 | 0,16 |-0,24] 0,03 |-0,37|-0,56 | 0,19 | 0,10 |-0,69
Lleaunnvte
1 0,27 | -0,2 [{-0,32] 0,73 | 0,69 | 0,68 | 0,60 | 0,29 | 0,13 | 0,57 | -0,0 | -0,74
0,92 1074 | 0351099 | 094 | 093 | 0,73 | 0,49 |-0,07 | 0,74 | 0,52 | 0,05
3 0,37 | 0,16 [-0,24] 0,90 | 0,78 | 0,77 | 0,64 | 0,32 |-0,59 | 0,79 | 0,68 |-0,35
[0xcHbiLe
1 042 | 0413 [-047] 0,60 | 0,29 | 0,13 | 0,85 | 0,5 | 0,26 | 0,80 | 0,09 |-0,18
0,751 0,51 | 0,22 | 0,73 | 0,49 |-0,07 | 0,92 | 0,46 | 0,21 | 0,81 | 0,46 |-0,04
3 0,03 [-0,37 |-0,56 | 0,64 | 0,32 |-0,59 | 0,94 | 0,53 | 0,08 | 0,89 | 0,71 |-0,26
Bocmounwte
1 0,69 | 0,05 |-048| 0,57 |-0,06|-0,74 | 0,80 | 0,09 |-0,18 | 0,27 | -0,48 | -0,54
2 0,72 | 0,40 | 0,01 | 0,74 | 0,52 | 0,05 | 0,81 | 0,46 [-0,04| 0,79 | 0,63 | 0,49
3 0,19 | 0,10 {-0,69| 0,79 | 0,68 |-0,35| 0,89 | 0,71 |-0,26 | 0,91 | 0,83 | 0,70

Ipunmenanue. 1-it nepuon — 1891-1900 rr; 2-it mepuox — 1901-2000 rr; 3-i1 nepuox — 2001-2010 rr
Bwmecro cpefiHero 3navyeHus: Opajach MeinaHa, OHa, Ha HaIl B3IUIsL, 1acT OoJjiee MPaBUIIbHOE MPECTaB-
JIeHUE O XapaKTepe pacrpesiesicHus 3HaYeHni K03 puieHToB Koppesiini |1, 6].

B rpynny 3anapHbeix obsacteil BXOASAT TOIBKO AKTIOOMHCKas U 3amagHo-
Ka3zaxcranckas, mosToMy Ko3((pUUUEHT KOppENsUuu INPECTABIEH B E€IHH-
CTBEHHOM 4Mmcie. BbIcOKass CHHXPOHHOCTb MEXJy LENMHbIMU a0COJIFOTHBIMU
IPUPOCTAMU YPOXKAMHOCTH HaOIIOfaeTcss MeXay OOJIacTsIMH, BXOASIIUMU B
OJJHY TpyIIY, OCOOEHHO B 3TOM OTHOLIEHNH BbliensitoTcsd Llenunublie obmacTy;
B IOxHBIX MeXly 00/1aCcTSIMI IMEET MECTO KaK BBICOKAs, TaK M c1abast CHHXPOH-
HOCTb. B BocTOo4HBIX 001acTsX HaOIIOKaeTCsl TEHICHIUST YBEJINUEHUS] CHHXPOH-
HOCTH B HOCIIEHHE AecATIeTHs. MexXny o0nacTsiMu, BXO[SAIIUMYI B pa3HbIE
rpynnbl, HaOmiofgaeTcss Kak BbICOKAasi CUHXPOHHOCTb B U3MEHEHUSIX ypoxKall-
HOCTH, TaK ¥ aHTUCHHXPOHHOCTb, T.€. POCT B OJJHOU OOJIACTH COIIPOBOXKAAETCS
CHIMKEHUEM B IPYTOH; IPU IEPEXOJie OT OTHOTO AECATHIIETHS K MOCIIEAYIOIIeMY
MOXKET MEHSIThCS HE TOJIbKO 3HAYEHHUE, HO U 3HAK. AGCOJIIOTHBIE LIETIHbIE MIPH-
POCTBI YyPOXKANHOCTH COCTOAT U3 IBYX COCTABJISIOLIUX, IPUPOCTbI CBSA3aHHbIE C
KOJIeOaHUSIMH YPOKAMHOCTH U3-3a TIOTOJJHBIX YCIIOBUM, U IPUPOCTHI, CBSI3aHHBIE
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¢ TeHaeHnuen pa3Butusi. [IpupocThl, CBSI3aHHBIE C TEHJCHIUEN, PAaCCUNTHIBA-
IOTCSl HA OCHOBE YPaBHEHUSI pErpeccui, IPUPOCThI, CBSI3aHHbIE C KOJIEOaHUSIMU
MOTO/IbI, OTPAXKAIOTCSI B MPUPOCTAX OTKIIOHEHWH MeXy (PaKTUYEeCKOW U pac-
YeTHOH ypoxalHocTbio. [Ipefmaraercss MeTouka pas3ioxXeHus: Koa(puumen-
Ta KOPPEJSIUN Ha OT/EIbHbIE COCTABIISIIONINE, OTPAsKAIOIINE POIIb OTACITBHBIX
¢akTOpOB B hopMUpOBaHNN CHHXPOHHOCTH B KOJIEOAHUSIX YPOKAMHOCTH MEKTY
00JaCTSIMH.
IIpeo6pazoBannas popmysna koadpuimeHTa Koppeasiiuu

_ leyl _le Xzyl
n n n

- /lecyl =

X1

Z(xz +x:)(y, +3) _ Z(xz +x;) y Z(yz +3)

= n n n /lec)’l =
2NV Ay DXy DXaVs D%y Dy X% Dy X% DY
272 + 3.3 + 272 + 273 _ 2 % 2 _ 2 x 3 _ 3 x 2
— n n n n n n n n n n —
leGyl
[N e) [N e) G O .G
_ X2~ V2 X3 V3 X3 =N Xy T V3
- rxz)’z + rXsYs 6.6 + rXsYz + erYs ? (6)
XN XN N XN

rje x, 1 y, — pakTUuecKue IenHble aOCOMIOTHbIE IPUPOCThI B OT/IE€NIbHbBIE TOJIbI
B CpPaBHIBAEMbIX 00JIACTSIX; X, U y, — A0COJIOTHBIE [IETIHbIE IPUPOCTHI MEXK/Y OT-
KJIOHEHUSIMU (DAaKTUYECKUX 3HAUYECHUN YPOKAMHOCTH OT PACUETHHIX BbIPABHEH-
HBIX; X; U y; — a0COJIIOTHBIE LIETHbIE IPUPOCTHI MEXK/Y OT/I€IbHBIMUA PACUETHBI-
MU 3HAUYCHUSIMU, CBSI3aHHbIE C TEHJICHINEH N3MEHEHHSI YPOXKAITHOCTH.

IIpu BbIpaBHUBAHMU IO MIPSIMOI Pa3HUIIBI MEXKAY PACUETHBIMU 3HAUECHUSIMI
B OTJIEJIbHBIE TOMBI OyIyT OJMHAKOBBIMM, CIEOBATENBHO, 7\ \ s ., sty s ),
OynyT paBHbl HyJI10. [To3TOMy BbhIpaBHMBaHHE HPOBOJAMIIOCH IO IMapadouie.
CoOOTBETCTBEHHO KaXK/10€ CllaraéMO€ XapaKTepU3yeT BKIIaJ B 3HaUeHHE KO-
(unpenTa r,

HepBOE — BKJIAJL, CBSI3aHHBIN C 3aBUCUMOCTBIO MEXKAY IPUPOCTaMH OTKJIOHE-
HUI (paKTUYECKOH OT PacyeTHON YPOKalHOCTH;

BTOPOE — BKJIAJl, CBSI3aHHBII C 3aBUCHMOCTBIO MEXKly IPUPOCTAMHU Y pacyeT-
HBIX 3HAYEHUH;

TpeThe — BKJIAJl, CBSI3aHHbIN C 3aBUCHUMOCTBIO MEKly IPUPOCTaMH OTKJIOHE-
HUI pacYeTHHIX OT (PaKTUUECKUX y OTHON U3 00JacTell, 1 MPUpPOCTaMu, CBSI3aH-
HBIMHU C TEHJICHIIUEN Y APYIoii;

YETBEPTOE — BKIAJ, OJOOHBIN KaK U B TPETHEM CIIaraéMoOM, HO MEHSIIOTC
noKasaTesu y odJiacTei.

Bo3MokeH pacueT BKJIajia B IIPOLIEHTAX, OH PACCUUTHIBAETCS KaK COOTHO-
IIEHUE COOTBETCTBYIOLIErO BKIIAJA K 3HAYEHUIO I, , . BbIpaBHUBaHNE, BbISBIIE-
HY€ TEHJICHIUN TPOBOIUIIOCH HA OCHOBE YpaBHEHUI TapaboJIbl BTOPOI CTENEHH,
Y, = a, + a,t + a,t*. TlapameTp a, BO BCeX YpPaBHEHUSIX UMEET MOJOXKUTEIbHOE
3HauyeHMNe, JaHHbIE O APYTuX apaMeTpax NpUBOASATCS B TaOII. 6.

OcobenHocThio flecsiTuiieTHUX nepuopoB (1981-1990 rr m 1991-2000 rr)
ObLIO TO, YTO B IIEPBbIEC MATUIECTHS U B TOM U JPYTOM JIE€CSTUIETHH UMEJIO Me-
CTO CHMKEHME YPOXKANHOCTH, a BO-BTOPBIX, €€ pocT. B 3HaueHusIX nmapameTpoB
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Tabauuya 6

IMapameTps! ypaBHeHHI, OTPAXKAIOLINX TEHIEHINIO U3MEHEHUI YPOXKANHOCTH 3ePHOBBIX
B Pecnyosmkn Kazaxcran

12 s a2 ]3]a|lt]2]3]4

3anadHbie obaacmu

1981-1990 rr. | -1,64 | 0,149 | - - 0,14 | -0,00| - - 0,62 | 0,17 - -

19912000 rr | -1,43 | -1,73 - - 0,109 | 0,122 - - 0,293 | 0,433 - -

2001-2010 rr [-0,232|-0,065| - - |-0,00|-0,012 - - 10,373(0256| - -
Leaunnvie obaacmu

1981-1990 rr. |-0,918| -1,09 | -1,57 | - [0,084 | 0,096 | 0,121 | - [0,393(0,428(0,328| -

19912000 rr | 2,1 | 2,5 |-1,65| - 0,15 | 0,200 | 0,09 - 1046904620424 | -

2001-2010rr | 0,533 [ 0,965 | 0,843 | - |-0,052|-0,085(-0,054| - ]0,299|0,373|0,364 | -

0xcHbLe o6aacmu
1981-1990 rr. | 0,488 | 1,39 | -1,54 | -1,16 |-0,007|-0,030| 0,086 | 0,135 | 0,519 | 0,685 | 0,831 | 0,523
19912000 rr | —2,31 | 2,31 | -6,31 | -3,00 | 0,211 | 0,161 | 0,49 | 0,229 | 0,629 | 0,649 | 0,778 | 0,449
2001-2010rr.| 1,25 0,388 | 0,092 | 0,563 |-0,061|-0,026 | 0,060 |-0,059{ 0,538 | 0,073 | 0,861 | 0,203

Bocmounwie obaacmu

1981-1990 rr. | 2,40 |-0,143| 0,476 | - |-0,171{ 0,039 |0,039| - |[0913]0,514|0213| -
19912000 rr | -1,81 | -1,71 | -0,42| - 0,18 | 0,14 | 0,038 - [0,691[0,509|0446| -
2001-2010rr | 1,88 [-0,487|-0,666] - |0,115] 0,018 [0,048| - ]0,562]0,521|0,167 | -

Ipumeuanue. 3anagupie: 1 — AkTroOnHCcKast, 2 — 3anagno-Kazaxcranckas; Llenmunnpie: 1 — AKMo-
nuHckad, 2 — Kycranaiickast, 3 — CeBepo-Kasaxcranckas; I0xxnbie: 1 — AnmaTtunckas, 2 — 2KamoObliackasi,
3 — Ke3putopaunckast, 4 — l0xxno-Kazaxcraunckasi; Bocrounsle: 1 — Bocrouno-Kasaxcranckas, 2 — Kapa-
ranjuHckas, 3 — [TaBnopapckast.

a, U a, 3TO OTPA3UIIOCH CIEAYIOIUM 00pa30M: MOJIOKUTEIbHBIM 3HAYEHUSIM
IIEPBOr'0 COOTBETCTBYIOT OTpUIATENIbHbIE 3HAYEHHUs] BTOPOr0, HA0OOPOT OTpH-
LaTeJIbHbIM 3HAYEHUSIM d, NOJIOKUTEJbHbIE a,. OTpuIaTeNbHbIe IIEHHbIE a0co-
JIIOTHbIE IPUPOCTHI IPU HAJIUYNH MOJTOXHUTEIBHOTO YCKOPEHUsI YMEHbIIAINCh
10 aGCOTIOTHOY BEJIMYMHE, a 3aT€M MOTJIU CTAaHOBUTHCS MOJIOKUATENbHbIMA. Ha-
000pOT MOJIOKUTENbHbIE A0COMIOTHBIE IIETIHbIE IPUPOCTHI IPU OTPULIATEITBHOM
YCKOPEHUHU, YMEHBIIIASICh M0 a0COTIOTHON BEJIMYMHE, U B MOCIEYIOIEM MOTJIU
CTAaHOBUTHCS OTpuliaTesbHbIMU. B mocneguem necsatmierun (2001-2010 rr) Bo
BTOPOM IISITUJIETUU CPEMIHSASL YPOKANMHOCTh ObliIa HEMHOT'O HUXKE, YEM B IIEPBOM,
OTMEUYEeHHas BbIIIe 3aKOHOMEPHOCTH B OTHOIIIEHUH 3HAKOB IMapaMeTpoB a, 1 d,
He Bcermga coodirroganack: B 3ananuo-Kaszaxcranckon, 2Kamobiiackon u B KOxHO-
KazaxcraHckoii 3HaKH y @, ¥ @, COBIAJIAOT.

ITocne pacueToB napamMeTpOB ypaBHEHUI PETPECCHil, OTPaXKAIOIIUX TEH/ECH-
UM U3MEHEHUs YPOsKANHOCTU 3€PHOBBIX, TPOM3BOAMIICS pacueT MmoKa3aTesen,
ONpEENSAIONNX 3HaUeHnss Koa(duuuenra Koppessiuna r, , (3). [lannbie Ha
npuMepe ABYX o0JiacTen MpUBOAATCS B Ta0J. 7.

PaccMoTpeHHbII BapuaHT SIBJISIETCS] TUIIMYHBIM, Yallle BCEro cjaraéMoe, CBsi-
3aHHOE C 3aBUCHUMOCTBIO MEXKTy PUPOCTAMI OTKIIOHEHUN (haKTUIECKUX 3HaUe-
HUU OT PACYETHDBIX B BENIMYUHE KOI(D(PUIMEHTA KOPPEIISINH I, , , 3AHUMAET HAU-
GOJIBIINY yACTbHBIN Bec. TMMMYHBIM SIBIISIETCS 1 M3MEHEHUE 9TUX MOKa3aTesen
CO BPEMEHEM.
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Tabauuya 7

Cucrema nokasarelei, e TATH3APYIOIIAs B3aHMOCBSI3H 20COMIOTHBIX NPHPOCTOB
9
YPOXKAIHOCTH 3€PHOBBIX MeXKY AKMOJINHCKON N AKTIOOMHCKOW 00J1aCTsIMHA

Ty Ox Oy, 0x,9, Ty Ox;0y, Ty 0x,9y, Ty 0,0y, T
1981-1990 rr.
0,232 26,83 25,26 1 0,601 -0,020 4,02 0,264 3,78 0,275
79,57 8,1 -1,1 13,5 100
1991-2000 rn
0,818 3787 3729 1 0,589 0,006 5,61 -0,01 3,92 0,820
98,2 1,9 0,10 -0,2 100
2001-2010 rr.
0,152 15,49 14,92 1 0,117 0,067 1,62 0,231 0,251 0,183
83,3 41 3,8 8,8 100

* KoahhHumeHThI KOPPENSUN 7y, IPHHAMAIOT 1BA 3HAYEHUS: —1 1 +1.
* XapakTepusyoT BKIaJ B %.

Boiee noppo6HbIe JaHHBIE B pa3pe3e OTAENbHBIX TPy obJacTeil NpPUBO-
IOATCS B TaOJI. 8.

Kak yxe ormeuanach paHee, B 3amnajiHyto rpynmny BXOjsT JBe o0JiacTu, no-
3TOMY BO3MOKEH pacyeT TOJbKO IO OJHOMY BapUaHTy NOKa3aTese, KOTOpble
B CyMME DaBHbI KOI(PPUIMEHTY KOPPEISLMH T, , , XaPAKTEPU3YIOIIEMY 3aBH-
CUMOCTb M€y UEMHbIMI a0COTIOTHBIMU MPUPOCTAMU YPOKANHOCTH 3TUX 00-
nacreil. Ha gomio mepBo#l cOCTaBIISIONIEN, CBI3aHHON C 3aBUCHMOCTBIO MEKTY
OTKJIOHEHUSIMH PACUYETHBIX 3HAYEHUN OT (PAaKTUUECKUX, MPUXOAUTCS MOMABIISI-
IOII[ast YacTh B OOIIEM 3HAYECHUN KOI(PUIUEHTA 7, , , OIS TPEX APYTHX Cliarae-
MBIX Yallle MeHbIlE. [10J1 OTHENbHBIX COCTABISIOMINX B 3HAYEHUSIX 7'\, Y APYTUX
obuacteil, BXOJSIINX B OIHY T'PYIILY, HECHIIBHO OTIMYAIOTCS OT 3amaHbIX.

Haxe, y Tex IOxxHbIX oOnacTeil, y KOTOPBIX IepBasi COCTABIISIIONIAsS 110 CPaB-
HEHUIO C IPYTUMHU OOJIaCTSIMH B 3TOH TpyIlie MUHUMAaJIbHa, BCE PAaBHO Ha Hee
MPUXOUTCS OOJIbIIIE MOJOBUHBI B BEJIMUMHE paccMaTpUBaeMOro Koaguiipen-
Ta Koppessiun. YTo KacaeTcs CBsI3er MeXKy 00J1acTSIMU, BXO/ISIIIIMMHI B pa3HbIe
IPYIIIbI, TO IEpBasi COCTABJISIONIAs HE BCETTa 3aHUMAET BHICOKUI Y/IEIbHbIN BeC
B 3HaYEHUsIX Kod(puiuenra r, , , ObIBAtOT Cllyyan, KOTjia OHA IPUHAMAET OT-
puriaTesbHbie 3HaYeHus. Hanpumep, (—156) Mexkmy AKMOJIUHCKON U AKTIOOUH-
ckoil B 1981-1990 rr; (-253) mexkny AkTioOuHCKOM 11 BocTouno-KaszaxcraHckoin
(1991-2000 rr.); (-561) mexay Ksi3putopauackoit u [TaBmogapckoit o6macTsiMu.
OO0111e1 0cOOGEHHOCTHIO ITHX BCEX CIIyYaeB SBISIETCS OJIM3KOE K HYJIIO 3HAUCHUE
ko3 punumenTa koppeasauun, coorseTcTBeHHo — 0,012;0,098;0,019. B necsatuie-
iy (2001-2010 rr.) TOIBKO B OTHOM Cilydyae MepBasi COCTaBISIONIAs Mella OT-
punarenbHoe 3HaueHue (—16,8) Ke3putopauackas u Bocrouno-Kazaxcranckast
06sacTh, KOI(PUIUEHT KOPPESIH 7, , TOXe Onu30K K Hymo — 0,03. Berpe-
YAIOTCS ¥ MMOJIOXKUTEIbHbIE 3HAUSHHSI IEPBO COCTABIISIIONIEH, B HECKOIIBKO pa3
NPEBBIMIAOLINE 7, , , W B ITHX CIIy4asiX 3HAYCHHUST KOIPPUINEHTOB TOXKE OIM3KH
K Hymo. B 1991-2000 rr. gonst nepBoit cocrapisitomiein (Akmonuackast n Kbi-
3bUIOPIMHCKAsT) B 3HAYEHUSAX KOI(DPUIMENTA 7, , , XaDAKTEPU3YIOUIETO 3aBUCH-
MOCTb MEKY UX LIEMHbIMU a0CONIOTHBIMU NTpupocTaMu, paBHa 190,9 %, a camo
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Tabauua 8

J10J151 OTAEIBbHBIX COCTABISIONINX B 3HAYCHUSX KOI()(PUIMEHTOB KOPpeasuun Iy,
B pa3pe3e OTAeJbHBIX Tpynn odaacrei, %

JTosst OTJIeNIbHBIX COCTABJISIOIIUX

Heon B, G,.0, . 6,0, ; G,0,, . 0.
PpUObI X202 .o, X303 .0, X302 5.0, x2vs o,
max | Me | min | max | Me | min | max | Me | min | max | Me | min
3anaouvle—3anaonvle
1 100 -3 4 -1
2 96 2 2 0
99 0 0 1
3anaonvie—Lleaunnvie
1 101 97 | -156 | 188 0 —4 0 0 -90 | 158 0 -3
2 98 96 91 6 3 2 4 -1 0 3 1 -1
3 124 93 70 3 1 -2 5 0 -6 29 5 -16
3anaouvle—I0xcHbLe
1 101 96 65 40 0 -3 8 0 —65 33 1 -1
2 98 93 70 31 8 3 23 -1 -9 14 -2
3 197 96 87 1 0 -1 1 0 0 19 0 -96
3anaouwvie—Bocmounvie
1 101 99 84 5 0 -1 6 0 -1 5 0 -1
2 96 93 | 263 | 288 9 4 59 1 -2 16 2 0
3 105 97 79 1 0 0 0 0 -5 21 3 -16
Leaunnwvre—lleaunnwvre
1 86 84 83 5 4 4 7 7 6 5 5 3
2 99 98 91 3 1 1 0 0 0 0 0
3 94 93 90 3 3 1 6 3 2 5 2 2
Leaunnvie—IOxcHbLe
1 100 90 64 21 28 74 12 0 -3 18 4 -2
2 191 95 16 114 8 -144 | 42 -1 -19 12 0 -2
3 97 89 77 9 3 0 8 4 0 10 4 1
Ieaunnvie—Bocmounwbie
1 118 95 65 40 -1 -17 17 4 —-65 33 0 -15
2 98 94 43 117 6 3 8 0 -9 24 0 -3
3 107 99 95 0 -2 -8 9 -1 -6 9 2 -4
0xcHble—0xncnbLe
1 100 99 92 6 0 -1 6 0 -5 3 1 -4
2 96 89 64 54 25 10 -3 -9 -16 0 -3 -12
3 138 96 70 0 -3 -13 1 -3 -15 1 -4 -22
[0xcHuvle—Bocmounble
1 136 | 100 90 21 0 -46 17 -1 -36 75 0 -48
2 325 91 | =561 | 600 11 | -383 | 232 1 -140 | 65 0 -173
3 197 91 -17 83 1 -5 97 1 -5 22 0 —64
Bocmounwvie-Bocmouhble
1 105 | 100 99 21 1 -1 1 0 -2 4 0 -2
2 93 85 83 16 9 5 4 2 -2 3 8 -1
3 104 | 103 | 102 1 1 0 -1 —4 -4 -1 -1 -2

IHpumeuanue. 1-i1 nepuop —1981-1990 rr; 2-it nepuop — 1991-2000 rr; 3-it mepuon — 2001-2010 rr
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3HaueHne koaddunmenta 0,104; npu goie, pasHoit 325 % B Te ke ropubl (Kapa-
rauuHckast 1 KbI3pmmopauHckast 067acTi) K03 pUIMeHT KOppesiuu paBeH
0,038.

B 2001-2010 rr. osst mepBoit coctapisitonieit (AKTIOOMHCKAsT U AJIMATHH-
CKasl) B 3HAUCHUSIX KO3(ppUIeHTa Iy,y,» XAPAKTEPUIYIOIIETO 3aBUCHMOCTH MEXK-
Iy UX IEMHbIMA aOCOTIOTHBIMU TIpUpOCcTamMu, paBHa 196,5 %, a caMo 3HaUYeHue
ko3a(ppunuenta 0,032.

B 1981-1990 rr. Takux GONBINUX OTKIIOHCHWH HEe HAOII0al10ch. VIHTepecHbI
JaHHbIE O JUHAMHKE JIET C OUYEeHb HU3KOHN YPOXKANHOCTHIO, K TAKUM T'OflaM OT-
HOCHJIN T€, KOT7]a YpOoKanHOCTh Oblna Huke 50 % oT cpemHerogoBoi no obia-
ctu. B 1980-1985 rr. Takumu romamu 0b11H: 1980 . — BocTouno-Kazaxcranckas;
1981 r. — ITaBnopapckast; 1984 r. — Kaparangunckasi; 1985 . — AKTIOOMHCKAsT 1
Kycranaiickas. B 1991-2000 rr: 1991 . — AkTro6unckas u Kycranaiickast; 1994 1. —
3amagno-Kazaxcranckas; 1996 . — AkTro6mnckast, Bocrouno-Ka3zaxcranckas n
Banagno-Kazaxcranckas; 1998 . — AkTiobunckast n 3amagHo-Ka3axcraHnckasi.
B nmocnemuem marunernn: 2006 . — AkTroonnckast; 2008 . — Bocrouno-Kaszax-
CcTaHCKasl.

YeTKo MposBISeTCS TEHJCHIUST YMEHBIICHUS YKCIa TaKUX HEYpPOXKaMHbIX
neT. YTo 3TO HE CBS3aHO C MOTOAON MJIM HE COBCEM CBSI3aHO, CBUJIETEIIHCTBYET
COKpallleHHEe MMOCEBHBIX MIIOMIA/[el TOUTH Ha 45 % 10 3TUM 00J1acTsIM, TOTja Kak
B ILI€JIOM IO pecnyOJuKe OHU COKpaTHiIMCh Ha 39 %. Eile 6oubliie cOKpaTHinch
(TouTH B IATH pa3) B AKTIOOMHCKOM, YEMITHOH IO YUCITY HEYPOsKalHBIX JIET, TIPO-
TaHyBIIKecs: 0T OpeHOyprckon 001acT Ha ceBepe 0 ApabCKOro Mopsl Ha ore.

Jl1st XapaKTEepUCTUKY TUTA KOJeOaHU! ypOKAMHOCTHU, CBSI3aHHBIX C TOTOJI-
HBIMHU YCJIOBUSIMH, UCTIOJIb30BAIIACH JAroBble KO3((PUIMEHThI KOPPENISIUA OT-
MIETBHBIX TOPSIIKOB, KOTOPhIE PACCUNTHIBAINCH HA OCHOBE CPETHMX 3HAUYCHUI
OTKJIOHEHUI pacyeTHHIX 3HAUECHUI YPOsKalHOCTH (cM. TabJ1. 6) Mo o6aacTsIM OT
(pakTyeckux 3HaUeHN. Kpome pacueToB B 11eJI0M O pecnyOIInKe MPOBOMIINACH
pacyeTsbl B pa3pese OTAEIbHBIX IPYII 001acTe, HCIIOIB30BAIUCh CPEIHUE TPYII-
MOBBIE 3HAUCHUS OTKIIOHEHUN. Pe3ynbTaThl pacueToB MpeicTaBIeHbI HA PUCYHKE.

0,6

. : /\
I l
0,2

—@— llenunHbIC
1 \ / —— [Oxusle
0 >y —/\— 3amajHbie
( —>—
AM f7/ W % Bocrounsle
-0,2 PK

N

KoaddunuenTs! KOppemsinuu OTeIbHBIX TOPSAKOB
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HaOaropaetrcs MHOro o0miero B 3Ha4eHUsAX KO3(p(UIUEHTOB KaK B LIEJIOM
no Pecny6nuke KazaxcraH, Tak ¥ sl OTAEIBHBIX TPYNI OOJacTell: HaTUyue
MPOTUBOTNOJIOKHBIX (pa3 uepe3 2-3 roja; COBMAaAIMMX (a3 ToxXe MPUMEPHO
yepe3 Takue Ke NPOMeXYyTKU. MakcumasbHble 3HaueHus1 KO3(p(puIueHToB no
a0COTIOTHOM BEeJIMYMHE OJU3KH K HYJIIO, 3TO O3HAYAET HAJIMYUe 3HAUUTEJIbHOU
CIIy4ailHOM KOJIe0JIeMOCTH B COUETAHNN C MTUKIMIecKO. [IposiBisieTcs: TeHeH-
1[Usl YBEJIMYEHUS] MaKCUMAaJbHBIX 3HAYEHUN KO3 (PUIMEHTOB O abCOTIOTHON
BEJIMYMHE C POCTOM UX MOPSIKOBBIX HOMEPOB. Y paBHEHUSI, XapaKTEPU3YIOIIue
9TH TeHAeHIUH (y, — pacueTHbIC 3HaUeHNS KO3((PUIMEHTOB; X — X MOPSIKOBbBIE
HOMEpa), IPeCTaBIeHbI B Ta0II. 9.

Tabauua 9
YpaBueHnusi TpeHAOB
Ob6nactu Mopenb Koaddunuent koppensuun
Pecnyonuka Kazaxcran y,=-0,315 + 0,080x — 0,005x> R=07357
Llenunnbie y,=-0,342 + 0,097x — 0,006x> R =0,399
IOxHbBIC v, =-0,206 + 0,030x — 0,0005x> R =0,289
BanagHble y,=-0,371 + 0,109x — 0,007x2 R =0,504
BocTtounsie v, =-0,213 + 0,034x — 0,0009x> R =0,431

Ornnyuatores IOxxubie u Bocrounbie 0611acTi MEHBIIMMY 3HAUYEHUSIMU TTapa-
METPOB @, U 110 MOAYJIIO a,.

Konebanue ypoxkalHOCTH NMPUBOIUT K KOJeOaHWIO ceOeCTOMMOCTU. 3aBu-
CUMOCThH CE0ECTOMMOCTH OT YPOXKAalHOCTU MOKHO BBISIBUTH, CPABHUBAsl ypoO-
>KallHbIe U HeypOXKalHbIe TOJIbI, TaK KaK B MpeJieliaX OTAECIbHOTO rofia BHICOKOM
YPOXKaHOCTU B OOJIACTU MOKET COOTBETCTBOBAThH BBICOKAs ceOECTOMMOCTD,
HanpuMmep, lOxubie obmactu. [ToaTomMy MCONB30BANUCH JaHHBIE O MPUPOCTAX
yposkaitHocTH u cebectonmoct (2001 1. — ypozkaiiHbiii, 2004 . — HeypOsKalHbIN )
ISl pacyeTa NapaMeTpOB YpaBHEHUS PETPECCUN:

Ay =-119,5 - 61,1Ax — 266,5u,

rjae Ay u Ax — IpupoCThbl ce0ECTOMMOCTH U YPOKAMHOCTH; U — CTPYKTYpHas I1e-
peMeHHasl, IpUHUMaroIIas 3Hauenue 1 s obnacrei, y KOTOPbIX MIMENIO MECTO
CHMKEHUE YPOXKaNHOCTH U ceObecTouMOoCTH, U () ISl OCTalIbHBIX 00s1acTei.

Tabauya 10

JunaMuka cpegHei cegecTonmMoctH 1 11, ypo:KailHOCTH 3€PHOBBIX H pacuyeTHasI
ce0ecTOUMOCTH B pa3pese rpynn oouaacrein Kazaxcrana

. Pacuernas
CebecTONMOCTD, TEHTE YpoxaiHOCTb, 1i/Ta
O61actu ce0eCTOMMOCTh, TEHTE
2001 2004 . 2001 2004 . 2004 .
3anamHbie 695 1100 8,4 9,5 758
LenmuuanbIC 691 1009 12,4 77 766
IOxHBIE 1177 1124 18,3 22,9 1176
Bocrounsie 657 942 11,6 8,1 722
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Koadpunuent koppensitun pasex 0,901. Ha ocHOBaHMM NOTYyYEHHBIX 3HA-
YeHHI Ay pacCUUThIBAINCh PACUeTHbIE 3HAYEHUS CEOECTOMMOCTHI

ypacq = y(l)a]cr + Ay (7)

Koadduipent annpokcuManim, XapakKTepu3yOIIUil pa3Inyus MexXay ¢pak-
THUYECKUMH U pacueTHbIMU 3HaueHusmu, 0,10. [lanubie B pa3pese rpynn obiia-
creir mpuBopsTcs B Tadur. 10.

KoadduuuenT annpokcumanuy MeKAY CyMMapHbIMU U (paKTUYECKUMU 3Ha-
YEeHHUSIMH ce0eCTOMMOCTH B pa3pe3e OT/eIbHbIX Ipynn o0sacreit paseH 0,04.
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