IHIPUMEHEHUE MATEMATHKO-CTATHCTHYECKHX METO/]OB

AHAJINTAYECKUE Y BBIYMCJIUTEJIBHBIE CBOMCTBA IMTPOITOPIITMOHAJILHOI'O

METOJA JEHTOHA

B.W. MoTOpHH, KaHO. 5KOH. HAYK,

HaI/;MOHaJZbelIJ uccie0o08amenbCeKull YHUsepcumem «Bovicuas wikona 3xKo0HOMUKUY

CewmeticTBO MeTOOB JIEHTOHA ITUPOKO UCITONB3YETCS B
MEXJTYHAPOAHON CTAaTUCTUYECKOW MPAKTUKE ISl YBSI3KH
KpaTKOCPOYHBIX (KBapTAIBHBIX, MECSYHBIX) OIIEHOK C TO-
JIOBBIMHU OTIOPHBIMH OI[EHKAMHU MaKpOIKOHOMHUYECKHUX I10-
kazareneit. [Iporecc coriacoBaHust TaHHBIX C BBICOKOM TIe-
PHOAMYHOCTBIO U O0JIee TOCTOBEPHBIX M HAJECKHBIX TO/I0-
BBIX OIICHOK B CIIEIHATBHOM TUTEPATYPE MIPUHSATO HA3BIBAThH
benumapkuneom. Metoasl OeHUMapKUHTa, B YaCTHOCTH,
CITy»aT MOJIE3HBIM HHCTPYMEHTOM KOPPEKTUPOBKH KBAPTAITb-
HBIX HAIlMOHAIBHBIX cYeTOB. [IpomopioHaIbHBIA METO/
JlenToHa 1 ero Mo i (pUKaIMK, OCHOBAaHHBIC HA TaK HA3bIBa-
€MOM TPHHIUIIE COXpPAaHCHUsS ABMXXKEHUS (movement
preservation principle) ¢ HCTIobE30BaHUEM METOIa HANMEHB-
IIUX KBaJpaToB, 00JIAIAI0T PAIOM CYIIECTBEHHBIX TIPEHMY-
mEecTB (Kak CoAepIKaTeNbHBIX, TAK M TEXHUIECKHUX ) TIO CPaB-
HEHUIO C ATETEPHATUBHBIME MOIX0aMH K BBITIOTHEHHUIO ITPO-
nemyp OeHIMapKHUHTa MAKPOIKOHOMHUYECKHX JTAHHBIX TTOTO-
koBoro Tumna [ 1, par. 6.A1.3, 6.A1.7]. Hactosimas crarbs mmo-
CBSIIICHA N3YYCHUIO aHATMTHYECKUX CBOMCTB MTPOMIOPIIHO-
HaITbHOTO MeTo/1a JleHTOHa Ha ()OHE BHIYUCIUTENBHBIX ac-
TIEKTOB €0 MPaKTHUECKON PeaTu3aliim.

[TycTb UMErOTCS 1Ba MHTEPBATIBHBIX TUHAMHYICCKHX Psiia
Pa3IMIHOM JUTHHBI, 3aITUCAHHBIC B BEKTOPHOH (hopMe: BEK-
Top-cTosder / pasmepHocTH X1 peaBapuTENbHBIX BHYT-
PHUTO/IOBBIX OLEHOK MaKPOIKOHOMHYECKOTO MOKAa3ares /,
(psin 3HaUeHMH TOKa3aTeNsA-MHINKATOpa B TEPMHUHOIOTHN
pykxoBozcTBa [1]) u BekTop-cTonben 4 pasmepHoctn KX1
OTOPHBIX (00JIee TOCTOBEPHBIX U HA/ICHKHBIX ) TOJIOBBIX OIe-
HOK TOIO K€ IoKa3areisa A pl= 1+T, k = 1+K, rne cumBon
«» MEXIy HWKHEH U BEpXHEW I'PaHUIlaMu JUalla30Ha U3-
MEHEHUsSI MH/IEKCa 03HAYAET, YTO MH/JIEKC MOCIIEIOBATEIIEHO
npoOeraeT Bce IeTI0UNCIICHHbBIC 3HAUSHHS B YKa3aHHOM -
anasowe. [Ipeanonaraercs, 4To roJ0BbIe CyMMBbI OLIEHOK /,
JUTS BCEX MJIM HECKOJIBKHX JICT U3 TIeprojIia HaOMroIeHu He
COBMA/IAIOT C COOTBETCTBYIOIIMMU I'OIOBEIMU OI[CHKAMMU.

B pamxax 1aHHOM cTaTbu OTPaHIYMMCS «KITACCHIECKIM)
ciy4aeM OEHUYMapKHUHTa PETPOCIIEKTUBHOTO psifa I, TO eCTh
npuMeM T = nK, T7I€ 1 - YUCIIO IATOBBIX NIEPHOIOB psijia B
rojy (4eThIpe /I KBApTaIbHBIX PSAOB, 12 - 1I1s MECSYHBIX
U T. 11.). O603HaunM uepe3 X BeKTOp-CToI0e1 pa3MEepHOCTH
Tx1 uCKOMBIX 3HAUEHHI BHYTPUTOIOBBIX OIIEHOK ITOKa3are-
7151 X, aJUIMTMBHO YBS3aHHBIX C OTIOPHBIMHU I'O/IOBBIMH OLIEH-
kamu A. Cnenys [1, par. 6.A1.14], paccMoTpum Momudu-
[IUPOBAHHYIO B3BEUICHHYIO BEPCHIO MPOMOPIIHOHATLHOTO
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MeTona JleHToHa, B COOTBETCTBHH C KOTOPOH TpeOyeTcst MU-
HUMH3HPOBATh KBAIPATHIHYIO IIEJIEBYIO (DYHKIIUIO

T
t Xt—
Dy(XiX, /1))=Y w [ = H=
t=1

t t-1

X H, L B X
I ;’1, I

t-1

:WI [

1
npu JIMHEHHBIX OrpaHUYCHUAX B BUJC PABCHCTB

nk
Xt - Ak’

t=nk—-n+1

k= 14K, 2)

rne w, 20, 1= 1+T - 5K30reHHO 3a]aBa€MbI€ BECOBBIC KO-
3¢ GULHEHTHI, XapaKTepU3yOIIHe TMHAMHUKY WH()OPMAIHOH-
HOW «ILIEHHOCTH» cllaraembIx 1eneBor (pyHkuuu (1).

B3BemenHbli TponopuuOHAIBHEIN MeToA [IeHTOHa ¢
riesieBoi (pyHknuei (1) opreHTHpOoBaH Ha MOCTPOCHHUE Bpe-
MEHHOTO psifa X, KOTOPEIA Kak MOXKHO 00Jiee TOYHO - Ha-
CKOJIBKO ATO TTO3BOJISIOT OMOPHBIC OrpaHuueHus (2) - Boc-
MIPOU3BOJUT OCOOCHHOCTH AMHAMUKH HHIUKATOPA /, BKITIO-
Yasi TPeH I-IIMKJINYECKHE, CE30HHBIE U KaJIeHAapHbIe (D (dek-
ThL, TIpH ¢ = 1+7 Ha KBa3UIIPONOPLHOHATIBHOM OcHOBE. Cile-
JyeT MOYEPKHYTh, YTO B Mpoliecce OEHIYMApPKHHTA C HC-
TI0JTE30BaHUEM TOTOOHBIX Pa3HOCTHEIX METOJIOB 00paboTKa
BHOBB TIOCTYIHBIIHX JaHHBIX 3a To1l K+1 (Wi mepecMoT-
PEHHBIX IaHHBIX 3a roJ1 K) MPUBOIUT K U3MEHEHUSIM B pac-
YETHOM IWHAMHKeE psajga X 3a Bce mpeslaynue roapl. bo-
Jiee TOro, Kak HeTPYIHO BUJETh, pacyeTHas IMHaMHUKa psija
X B CyIIECTBCHHOH CTEIICHH 3aBUCHT TaKKe OT BRIOOpA Ha-
YaJBHOTO YCIOBHS OEHUMAPKHUHTA, BEIPAKaeMOTO OTHOIIIE-
HHEM Xo /1 , B CUTYaIllH, KOT/Ia 3HAYCHHE [TOKa3aTeIIs-H/ 1~
katopa 1pu ¢ = 0, BooOIIIe TOBOPsI, HEM3BECTHO.

151 TOro 9TOOBI H3yYUTH 0COOCHHOCTH (POPMHUPOBAHNUS
PEKyPCHUBHO# Oa3bI MPOIOPIHOHAIEHOTO MeTo/a JleHToHa,
npeoOpaszyeM ONTHMHU3AMOHHYTO 33ady OeHumapkuHra (1)
1 (2) x boee ynoOHOMY aHaMTHYECKOMY Buay. [lomoxxum

X =I(1+x), t=1+T, 3)

e x, , ¢ = 1+T - Heu3BeCTHbIE Oe3pa3sMEPHbIE MHOKHU-
TENIN, ¥ MPEACTaBUM 3Ty (OpMYIly B MAaTPHYHOH 3amucu
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X=1+ ];c, 7 HQJICTPOYHBIM CHMBOJIOM «~» 0003HaueHa
MaTeMaTH9ecKas oreparys Mpeodpa3oBaHus BEKTOPA B JH-
aroHanpHyo Marpuny. Kpome toro, pacumpum aeiicrsue
¢dopmynsl (3) Ha 6a3oBBIi mepuon ¢ = 0, TO ecTh OyneM
cuutath, 4to X /I, = 1 + x . BBeiennoe MatpuiHOE ypas-
HEHIE 3aMCHBI HEH3BECTHBIX IEPEMEHHBIX 3a1a4u OCHIMAp-
kuHra (1) u (2), c 0JJHON CTOPOHBI, 00ECTIeYNBACT X Mac-
mTabupoBaHue, a ¢ APYToi - yIpoIaeT JaabHEeHIINT aHa-
JIM3 KPUTEPHAIBHBIX OCHOB OEHUMapKUHTa HCXOAHOTO psiaa
B COOTBETCTBUH C OMOPHBIMHU F'OJJOBBIMH OLIEHKAMHU.
Hcnonp3yst BBEIEHHBIN BEKTOP IEPEMEHHBIX X U CUM-
BOJI IITPUX) JIJIs OTIEpaLiy TPAHCIIOHUPOBAHUS MaTpHII,
nmpeoOpasyeM KBaJpaTHUHYIO IeseByro QyHknuo (1)
CIEIyIOIEMY BULY:
T
dy (x3x,) = Z w, (xz - xt—1)2 =
= 4)
=xX'DNWA x = 2w x, x, + w,x;,

rae W - nuaroHanbHas MaTpULla SK30I€HHBIX BECOBBIX KO-
s puuuentos nopsaka T; A, - HeBBIpOKIAEHHAA (YHUMOY-
JsipHas) JeBas JBYXJAMaroHajabHas MaTpHlia oleparopa Iep-
BBIX KOHEYHBIX Pa3HOCTEH psija nopsaka I’ ¢ eAMHUYHOMN IVIaB-
HOIf IMaroHaIbo, JIEMEHTHl KOTOPOH OIpeNelstoTes mo ¢op-
Myle

1 npui=j, Jj=1=T;
(B),= (-1 mpui=j+1, j= 1+(7T-1);
0 - B OCTAJILHBIX CIyYasX.

JleBast wacTb opMyInbl (4) MO3BONISET JATh MPOCTYIO
TeOMETPHUYECKYIO MHTEPIPETAIMIO IPUHIIUTIA COXPAHCHHS
JIBU)KEHUS, COCTABJISIOLIETO JIOTUYECKYI0 OCHOBY MPO-
MOPIOHANBEHOTO MeToa JleHToHa. M ieanbHBIM BOILIO-
LIEHUEM NIPUHLUIIA COXPaHEHUS IBIKEHHS, OUYEBHTHO, SIB-
JISIETCS YMHOXKCHHE BCEX 3HAUCHUH psijia OKa3aTens-uH-
nukaropa [ Ha o011y0 CKaIsIpHyI0 KOHCTaHTy (1 +x) = X,
KOTOpOE, K COXXAJICHHIO, He 00CCIICUYNBAET MOTHYIO YBS3-
Ky BHYTPHT'OJIOBBIX M TOJIOBBIX OMOPHBIX OICHOK. ud-
(depeHnmanus KOHCTaHTHI 1 + X 10 rojjam paccMaTpuBae-
Moro nepuoja k = 1+K, To ecTb mpuMeHEeHHE METO1a IIPO-
MOPIIMOHANILHOTO pactpesenenus (pro rata distribution),
MIOMOTaeT yCTPAHUTh 3TOT HEIOCTATOK, OJHAKO B psije
CIIy4aeB MOPOXKIACT TaK Ha3bIBaEMYIO IPOOIeMy CKauka
(step problem) npu mepexone ot roga k k roxy £+ 1 [1,
example 6.1].

B croxuBIIEHCS CUTYyallny BIIOJIHE €CTECTBEHHOM allb-
TEpHATHBOM IIOCTOSHHOM U CTYTICHIATOH (DYHKITUIM MOXKET
CITy’KUTH (DYHKIUS C OTPaHUICHHOH Bapuaruei tTuma (4),
KOTODAsI SIBISIETCS TOCTATOYHO THOKOH, 9TOOBI YBA3aTh BHYT-
PHUTOJIOBBIE OLIEHKH MaKpOIKOHOMHUYECKOT'O IOKa3aTeIs C
TOJIOBBIMH, U B TO K€ BPEMSI BBHJLy CBOCH «TJIaIKOCTH» HE
MOPOXK/IaeT HEONPaBIaHHbIX CKaukoB. HeTpyaHo BUIETS,
YTO MUHHMHU3HpYeEMas KBaJjpaTUaHas Bapuaius (4) ¢ To4-
HOCTBIO JI0 IIOCTOSIHHOT'O CJIaraeMoro, 3aBUCSAIIETO OT Be-

JIMYMHBI IIar0OBOTO UHTEpBaia [, #+1], coBmagaeT ¢ B3Be-
IICHHOH CYMMOH KBaJpaTOB JUTMH BCEX 3BEHBECB JIOMaHOU
JIUHHH, TTOCTIEI0BATEILHO COSTUHSIONICH YPOBHH pacyeT-
HOTO JIMHAMMYECKOTO psijia X = {x, t = 1+T}.

Hanee, neneByro pyHkimio (1) MOXXHO TakKe pescTa-
BUTH B QJIETEPHATUBHOM SKBUBAJICHTHOU (hopMe

dy (x;x,) = X' D W Ax +w,x] = 2w,x,x, + wx, , (5)

rae W, - nuaroHanbHas MaTpuna nopsaaka I-1 5K30reHHbIX
BECOBBIX KOOPHUIUMEHTOB W, ¢ = 2+T; A - NpAMOYyronbHast IBYX-
JMarOHaJbHas MaTPHIA OMEePaTopa IEepBHIX KOHEYHBIX Pas3HoO-
crei psapa pasmepHocTu (7—1)xT ¢ 3nemMeHTamMu

-1 mpui=j, Jj=1+(T-1);
J=2=T;

0 - B OCTaNbHBIX Cllydasx.

(Al)ij= 1 mpui=j—1,

UtoObI 3anucaTh B HOBBIX IEPEMEHHBIX YCIIOBUE YBSI3-
KU BHYTPUI'OJIOBBIX M OIIOPHBIX I'OJIOBBIX OLIEHOK (2), BBe-
JIeM B PaCCMOTPEHHUE IPSIMOYTOIBHYIO MaTpHILy S pa3mep-
HocTu KXT TUHEWHOTro onepaTropa roJJ0BOro MomaroBoro
CYMMHPOBaHHUS C DIIEMEHTaMH

), = 1 mpu t = (nk—nt1)+nk, k= 1+K;
“ 0 - B OCTaJIbHBIX CllydyasX.
Torna (2) npuaumaet Bug SX = A WK € y4ETOM Mart-
pu4Hoii 3anucu (3)

Sk = A - SI. (6)

Taxum 06pa3om, B pe3yssTraTe 3aMEHBI TIEPEMEHHBIX B
3agade (1), (2) ¥ BBIMONHEHHBIX MPEOOPA30BAHUN BOZHH-
KaeT CIeayIoImasi ONTUMHU3ANOHHA 3a/1a9a OeHIMapKIH-
ra JMHaMHUYeCcKOro psaa /: MUHHMHU3HPOBATh LEIEBYIO
¢yukwro (4) wiu (5) Ipu BEKTOPHOM JTMHEHHOM OTpaHH-
yeHuu (6).

B cnenmansHol IuTepaType paccMaTpUBarOTCs J1Ba CIIO-
co0a BEIOOpa HAYaJIBHOTO YCIOBHS OCHUMApKUHTA - OTHO-
wenust X /[ =1+x. B OpurnHanbHOM BapuaHTE CBOETO
Mmetona @. JleHToH mocTynupoBal, yTo Touka ¢ = 0 pacno-
Jlaraetcsi BHe Teproia OeHIMapKUHTOBOW KOPPEKTHPOBKH
HCXOIHOTO JMHAMHUYECKOTO psijia / ¥ TO3TOMY MOXKHO I10JI0-
xuth X =1, orkyna x, = 0 [2]. Heckombko nozxe I1. Ilo-
JIET, OJIMH M3 aBTOPOB MOHOTpaduH [3], Ha OTyIMIUpUYec-
KOM OCHOBE IOKa3aJl, YTO MCIIOJIb30BaHUE ycioBus Jlen-
TOHA, BOOOIIE TOBOPSI, BIICUET 32 cOOOW HApYIIICHHE [TPHH-
[IUTIa COXPAaHEHVsI IBUKECHUS B HaYalle Ieproia KOPPEKTH-
POBKH psiJia ¥ NPEIOKII 3aMEHUTh ero Ha X /[ = X /1 ,
TO €CTh X, = X,. BriociieicTBiu 9Ta TOYKa 3peHUs MOy H-
J1a IMPOKOE MPU3HAHKE U HaIllJIa OTPakeHUE B aBTOPUTET-
HOM MEXIYHapoIHOM pyKoBonactse [1].
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Bwmecte ¢ Tem popmaibHOE 000CHOBaHHE ONTUMATTEHO-
CTH Ha4aJIbHOTO yCNIOBHs OeHYMApKUHTa B hopme X, = X
MOJKHO TOJIYYUTh HETIOCPECTBCHHO yTEM PEIICHHUS 3a-
JIa9M YCIOBHONW MHHUMHM3AIIUH IEIEBON (QYHKIMN dW(x; xo),
B KOTOPOH Ha4aJIbHBIH apaMeTp X, PACCMAaTPUBAETCS KakK
HE3aBHCUMas IIEpEMEHHAs], ¢ yueToM orpanuuenus (6). [Ipu
WCTIOJIb30BaHHH MIPEICTABICHUS 1IeTIeBON (DYHKIIUH B POp-
Me (4) pyukuwms Jlarpamka A 9Tod 3aa4u mpruodperaet
CJIETyFOIINNA BUI:

L,(x; U,x,) = x'D WA x - /J'(Sfx + ST - A)— 2w, X, X, + WX,

rae M - BEKTOpHBI MHOXKUTENb JlarpaHika, acCOLMUpPOBaH-
HEI ¢ orpanndeHueM (6).

Borancnus yactHbie IpousBoHbIe L, (X; [, X,) TI0 BEK-
TOpaM X, [ U CKaJIAPY X, ¥ TIPUPABHSB UX HYJIIO, OJIYYHM
crenyiomyo cucreMy 7+K+1 JuHEHHBIX (HOpMaIbHBIX)
YpaBHEHHIL:

QNWAx ~TS'U =2w,xu, Shx+SI-4=0,

()

=2wx, +2wx, =0,

TJe U - BEKTOp-cTONOeI pazmMepHocTd 7X1 ¢ mepBol KOM-
TIOHEHTOH, paBHOH 1, M OCTaNbHBIMU KOMIIOHEHTAMH, PaBHbI-
MH HYIIIO.

HetpynHo BHIeTh, 4TO paccMaTpuBacMOe HadaabHOE
yCJioBHE OEHYMapKHHIA X, = X, HEMEICHHO CIIEIyET U3
TPETHETO ypaBHEHUS CUCTEMEI (7).

BapuanTsl 3anicy 1ieneBoi GyHKINHK 33141 OeHIMap-
KuHTa (4) ¥ (5) mMproOpETArOT CIEAYIONINN BHI:

TpU HAYaJIbHOM yCII0BHH X, = 0:

dW(x‘ x, =0)=x'AWA x =

, (3)
=x'A'W,Ax +W1x12 = Wlxlz + Z w, (xz X4 )2 )
t=2
a I1pyu yCJIOBHUU )CO =x]:
d, (x|x0 =x,) = X'DA WA x - wx; =
)

T
2
=x'A'W Ax = z w, (xt - x;—1)
COOTBECTCTBCHHO.

[Nomy4enHbIe GOpMYITBI HAITIATHO IEMOHCTPHPYIOT pas-
JIWYHE MEXAY ABYMS PACCMOTPEHHBIMHU CIIOCOOAaMH BBI-
Oopa HavyaJIbHOTO YCIOBUs OeHuMapkuHra. Ecim nenesas
¢yHxnns (9) BeIpakaeT (¢ TOUHOCTBIO 10 A AJUTHBHON KOH-
CTaHTBI) B3BEIICHHYIO CyMMY KBaJIpaToB JUIMH BCEX 3Be-
HBEB JIOMAHO JIMHNUH, COeTUHSIONICH TOCIeI0BaTEIbHbIC
YPOBHH Pac4€THOrO AMHAMHYECKOIO Psfia OT X, 10 X, , TO
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(8) CONEPKUT JIOTIONHUTENBHOE KBAIPATUYHOE TI0 X, CJa-
raemMoe, KOTopoe Takxe MOJUIeKUT MUHUMHU3AlUN B IIPO-
[ecce pelIeHUs 3aJlaud OCHUYMapKHHTa JTUHAMHYECKOTO
psaa . DTo o3Ha4aeT, yToO B cilydae, korjga npu ¢ = 1 Ha-
OiromaeMast HeBS3Ka TO0BOI CyMMBI M CYMMBbI BHYTPHUTO-
JIOBBIX OLIEHOK

0,=4-51
=1

OTHOCHUTENBHO BEJINKA, UMEET MECTO JI0)KHOE CMEILEHHE
OLIEHKHM X, B CTOPOHY HyJIs (spurious movement [3]) ¢ 3a-
TYXaIOLIUM PEKYPPEHTHBIM HapyIIIeHHeM IPHHIIIA COXPa-
HeHus ABrokeHus npu t=2,3, ..., T.

BrinosHeHHBIH BhILIE pa3enbHbli aHaIU3 IBYX Ha-
YaJbHBIX YCIOBUN OCHUMapKUHTA IPUBOJMT K UEE MO-
HCKa O0IIEro aHAIUTUYECKOTO PEeIleHUs, 00beIuHSIO-
IIETO Pa3IUYHBIC BAPHAHTHI IOCTPOCHUS PEKYPCUBHON
0a3slI mporopuroHaIsHOro Metona Jlenrona. s atoro
TpebyeTcs HalTH OHOIIapaMETPHUYECKOE CEMEHCTBO BEK-
TOPOB X* (), IOCTaBJIAIONIEE MUHUMYM LETEBOH PyHK-
1uu (4) unu (5) ¢ y4eToM BEKTOPHOTO IMHEWHOTO Orpa-
HU4eHud (6) npu J00bIX 3HAUCHUSIX CKaJISIPHOTO Mapa-
METpa X,,.

3mech ClieAyeT 3aMETUTh, YTO KBaJApaTHIHas popma B
npaBoif yacTu (4) He BBIPOXKIEHA, TAK KaK €€ CHMMET-
puyHas TpexauaronanbHas marpuna A’ WA, npencrasis-
eT co00ii mpou3BeICHNE TPEX HEBBIPOKICHHBIX KBAAPAT-
HBIX MaTpHIl mopsaka 7, ¥, CIemoBaTeIbHO, (OPMYIH-
poBka (4), (6) MOXKET CITy>)KUTh UCXOHOU 0a30H I 1mo-
HCKa 00IIEro aHATUTHYECKOTO PEIICHUS ONTUMH3AIOH-
HOU 3amaun OeHuMapkuHra. HampoTus, cuMMeTpuaHas
marpuna A'W A nopsaka T’ B IpaBoi 4acTH BBIPKECHHS
(5) B COOTBETCTBUM C U3BECTHBIM HEpaBeHCTBOM CHIIb-
BECTpa UMEET HEMOJIHBIN PaHT, OCKOJIBbKY SIBISETCS PO-
U3BEJEHUEM IPAMOYI0JIbHOM paHra 7—1, kBagpaTHOU He-
BBIPOXKJIEHHOM U Ipyroi NpsMOYTOJIbHOH MaTpHULl paHra
T-1. D10 03HAUAeT, YTO TOUHAS UACHTH(PHUIIUPYEMOCTh HE-
HW3BECTHOM BEKTOPHOM NMEPEMEHHOM X B 33]]a4€ YCIOBHOMN
MUHUMH3aIUH QYHKIUH (5) ZOCTUTAETCs TONBKO 3a CUET
HaJM4usg ONOPHBIX orpaHuyeHuil (6), a mpouecc peuie-
HUSI 9TOH 3a7]a4¥ CBOAMTCS K 0OpAICHHUIO TIOMHOPa3Mep-
HOI MaTpHUILbl CUCTEMbI COOTBETCTBYIOILUX HOPMAJIbHbIX
ypaBHeHui nopsaaka 7+K = (1 +n) K.

Urak, 3a7aua MUHIMH3aIUH LeNeBoi QyHKImH (4) mpu
orpaHuueHuH (6) IPENCTABIAET HE TOIBKO TEOPETHUESCKUI
HUHTEPEC, HO M OKa3bIBAETCS MOJIE3HON B BHIUMCIUTEIIEHOM
OTHOIICHHH, MTOCKOJIBKY, KaK MOKa3aHO HUXKE, CUCTeMa
MEPBBIX IBYX JMHEWHBIX ypaBHEHUH (7) JOITyCKaeT pele-
HHE B aHAJIUTHYECKOM BHJE. [lepBoe ypaBHEHHE CHCTEMBI
(7) B cuy HeBbIpoXkaeHHOCTH MaTpuIbl A WA, mo3Boins-
€T BBIPA3UTh UCKOMBII BEKTOP X Yepe3 BEKTOPHBIA MHOKH-
Tenb Jlarpamka [ ¥ CKalspHBIA IIApaMeTp X, B BULE:

x= %(A'IWAI)"INS'M o (D, )
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[ToxcTaBuB 3TO BRIpa)KEHHE BO BTOPOE YpaBHEHHUE CHC-
TeMblI (7) ¥ IPOBE ISl HECIIOKHEIE TPe00pa30BaHus, BEIYHC-
JIUM JIMTHEWHYI0 OLIEHKY BEKTOpa L:

p= 2 ST(awa, TS [ 4= ST - wpxoST(AWA, ) u]

OO0paTHO MOACTAHOBKOH MOIydacM OJHOIApAMETPH-
4eCKOE aHAINTUYECKOE PEIICHHE 3a7a4d MUHUMU3ALUU
neneBoi GyHKIUK (4) IpyU OMOPHOM orpanuueHu# (6),
3aBHCSIIEE OT CKAISIPHOTO MAPAMETPA X, :

x*(x,)= D FM (4= SI)+wyxo(E- D' FM ' F)Du, (10)

rne D = A'WA, F = SI - npsMoyrobHAas MATPHIA pa3Mep-
Hoct KXT; M = FD''F' - xBajgparHas marpuna nopsaka K u,
HakoHel, E - eqUHWYHAs MaTpULa.

B nonmy4yeHHOM pemennn GUTypUpYIOT ABE 0OpaTHEIE
CHMMeTpUYHbIe MaTpullbl - D' opsiaka 7'u M~ nopsiaka
K. Brime otmMevanock, 4to MaTpuia D paBHa Ipomn3Beie-
HHIO TPEX HEBBIPOXKICHHBIX KBaIPATHBIX MATPUIL OPSIKA
T, oTKyna

-1 — -1 -1 -
D' =A"WAA)) (11)

JlokakeM 10 MHIYKIHH, 9TO PE3YJIETaTOM O0OpanieHus
JI€BOH JIBYXIMarOHAJILHOM MaTPULbI A ABJIAETCS HUKHSIA
TpeyrojbHas MaTpHla C SAMHHYHBIMU HEHYJIEBBIMH dJIe-

MeHTamu. B kadecTBe 0a3bl HHIYKIIMA PACCMOTPHUM CITy-
yau T=2uT=3:

A(2)-A(2) =]

1 0 0 1 0
A1(3)-A’11(3):71 1 0|x|1 1
0 -1 1 11

,E’

- o O
1]

S O =

S = O

— o O
|

KOTOPBIE JIETKO ITPOBEPSIOTCS HEMOCpeICTBeHHO. Jlanee,
nycth A '(T) - HIKHAA TPEYTroJbHas MaTpuua nopsaka I’
C ¢AMHUYHBIMH HEHYJIEBBIMHU dneMeHTaMu. s gokaza-
TEeJIbCTBA I1ara MHAYKIHUH BOCIIOJIb3YEMCSI METOJIOM OKaki-
MJICHHS, KOTOPBI 0COOEHHO 3 QeKTHUBEH MpHU obparie-
HUH TPEYTOJIBHBIX MATPHIL. 3aIHIIeM OKaiMICHHYIO MaT-
puity A B BUIE PEKYPPEHTHOTO (110 OPsAKY T) COOTHO-
LICHUS

A(T) (0,0, ..., 0, 0)

(0,0,...,0,-1) 1

AT +1) =

[TockonbKy A (T), 10 IPEATOTIOKEHHUIO, HE BEIPOJKICHA, C
TTOMOIIIBIO U3BECTHOU (hOPMYITBI METO/Ia OKAMMIICHHS TTOITY-
4aeM HIKHIOK TPEYTOJIbHYHO MaTpUILy:

A(T) ,0,...,0,0)

ANT +1)=

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

C €IMHUYHBIMU HEHYJIEBBIMU 3JIEMEHTAaMU, YTO U TpeOoBa-
JIOCh JOKa3aTh.

PesynsraTom oOpateHus IpaBoil AByXIMaroHalIbHOM
MaTpHIIbl A, O4EBUIHO, SABJIACTCSA BEPXHSA TPEYTONbHAS
MaTpHlia ¢ eIMHUYHBIMU HEHYJIEBBIMH 21IeMeHTaMu. JIerko
yOeIUTHCS, UTO HIIEMEHTHI IPON3BEICHNUS IOy IeHHBIX 00-
PaTHBIX MATPHII OMIPEACITIOTCS 110 popMyIe

[Al“(AI')"]ij =min{;, j}. i=1+T,j=1+T (12)

Haxoner, o0paTHO! K IMaroOHAIBHOM MaTpPHIIE BECOBBIX
ko3 dunrenToB W nopsaka T CITy>KUT TUaroHaibHas Mart-
puna c anementamu 1/w, , t=1+T. Ha ocHoBe ycTaHOB-
JICHHBIX CBOWCTB MAaTPHYHBIX COMHOXXUTEJIEH B TpaBOi
yactu (11) MOXKHO MOKa3arTk, 4TO CUMMETpUYHAs 0OpaTHast
Marpuna D' uMeeT HUCXOIAIIYTO 10 TIABHOH AMaroHaiu
XapaKTepHYIO «YTOJKOBYI0» CTPYKTYPY C DJIEMEHTaMHU

- mintt.jb 1 L
(), ="%" =, i=1+T,j=1:T. (13)
t=1 w,

OHna oJsHOCTHIO onpeaensercs HabopoM T KyMyIATHB-
HBIX CYMM OOpaTHBIX BETHYUH BECOBBIX KOA(dHUITIEHTOB
1/w, t = 1=T. 3ametum, uto marpuua (12) noxyyaercs u3
D' npesienbHBIM IIEPEX0I0M IPU OTHOBPEMEHHOM YCTPEM-
JIEHHH BCEX BECOBBIX KOI(QPUIMEHTOB W, K EIUHMIIE, TO
ecTb npu W E.

TaxuMm 00pa3oM, HAXOXKICHHE OOIIETO AHATUTHIECKO-
ro peuieHus 3afgaun OeHuMapkunra (4), (6) mo ogHoma-
pamerpudeckoir popmyne (10) He TpeOyeT TpymoeMKUX
pacueroB obpaTHOM MaTpuisl D' opsiaka T’ = nk u cBo-
TUTCSI JIUIIb K OOpaIeHHI0 CHMMETPUIHOH MaTpuibl M
nopsanka K B ormmuune ot 3aga4 (5), (6), peneHue KoTo-
pOH, KaKk 0TMEYAaJIOCh BBIMIE, COMPSKEHO ¢ 0OpalieHueM
MaTpHUIbl CHCTEMbl HOPMalbHBIX YpaBHEHUH MOpsIKa
T+K=(1+ n)K. Kpome toro, popmymna (13) mo3Bonser
YIPOCTHUTH NPaBYIO 4acTh BeIpaxkeHHs (10), TOCKOIBKY

1 1 ~ 1
D’luzLe, FD’luZ*F€=fSIe=—S[,
w w W W

TZie e - BeKTOP-CTONOCI pa3sMepHOCTH IX1, Bce KOMIIOHEH-
Tbl KOTOPOIO paBHBHI 1.

B pesynbrare anamutrdeckoe perenue (10) mpuaumaer
CIEAYIOIINMI BU;

x*(x,)=D'F'M (4= SI)+x,(e-D'F'M ST ). (14)

PaccMoTpuM BO3MOXKHOCTH M 0COOCHHOCTH HCITIOTB30-
BaHUs O0INEro aHaauTH4YecKoro pemeHus (14) npu pas-
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Hpumeueuue MAmMeMaAmMuUKoO-CImamucmu4eckux mMmemooos

JIMYHBIX BapHaHTaX BEIOOPa PeKypPCHUBHOM 0a3bI IIPOIIOPLIFO-
HanbHOro Metozia Jlentona. Hanbonee npoctoe BeIpakeHUE
OHO IPUOOPETAET B YCIOBHSIX OPUTHHAIBHOTO IOCTYyJIaTa
JlenToHa:

xq, = DF'M 7 (4-SI)=
= (wa, ) TssT @, ) Ts| (4 -s1) 1)

OTKyJla CIIEYET, YTO B 3TOM CJIydae pacueTHBIA TUHAMU-
YEeCKHUH psa x* sBisieTcs TMHEHHON (hopMOii BEeKTOpa Hc-
XOJIHBIX HEBS30K BHYTPUIOAOBBIX M OMOPHBIX TOAOBBIX
oneHok A — SI, a pu 4 = SI onTUMHU3aLMOHHAs 3a/Ja4a
Ooenumapkunra (4), (6) uMeeT HylneBoe pemeHne. Takum
00pa3zoM, BEIOOp HAYAJIFHOTO YCIOBHs OCHUMAapKUHTa B
Bujie X, = 0 06eCIeYnBaET MAEMIIOTEHTHOCTD ITPOTIOPIMO-
HaJIbHOTO MeTozia JIeHTOHA, KOTOpasi CITYKHUT BayKHBIM KOC-
BEHHBIM IIPH3HAKOM KOPPEKTHOCTH MOTOOHBIX aITOPUTMOB
MaTeMaTHYeCKoi 00pabOTKH CTAaTUCTUIECKHX TaHHBIX.

C uHKOpIIOpUpOBaHHEM B 00Illee aHAJTUTUYECKOE pe-
wenne (14) onTHManbHOrO Ha4YaabHOIO YCIOBHSA X, = X,
JIeTI0 0OCTOUT HECKOIBKO CIOKHEE, TOCKOIBKY €r0 HEeloC-
PEICTBEHHBIN yUeT HEBO3MOXKEH. YMHOXUB 00¢€ yacTu (14)
Ha BEKTOP-CTPOKY ', OITYUHM

u'x ()= x =u'p + xqlq,

IJie BEKTOPBI p U ¢ JIETKO OIPENeNA0TCS U3 MPaBoi
yactu (14). Tak kak nepBas KOMIOHEHTA JTUHAMHUYECKOTO
pAna x* NoJmKHA COBNAATh C X, 110 YCIOBHUIO, BO3HUKAET
YPaBHEHHME OTHOCUTENBHO CKAJIIPHON HEU3BECTHOM X, pe-
[IEHUE KOTOPOTo IpH #'q # 1 3ammckiBaeTcs B opme

1
u
Xy = HP ,
I
1-u'q
nocie 4ero Belpaxenue (14) mpuHUMAaeT cleayromuit
BUI;

I

up

X =ptxg=pt L
I-ugq

7 (16)

BrInosHuB (¢ yueToM Toro, uto Matpuua D! - cummer-
pHUYHasH) HECIOKHBIE TPeoOpa3oBaHUS

u'p =u'D*]F’M*'(A—S]):

—(FD )M (4-5T)= L 1SN (4-ST);
W

u'q = u’(e— D_IF'M_ISI):

—1-(FD"u) M ST =1- L s s
Wi

OKOHYATCJIbHO UMCEM
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_ISMT(A-SI)_ I'S'M™4 1
I'S'M'SI I'S'M'SI

0

Crnenyer moAYEPKHYTh, 4TO IPETION0KEeHNE U'qg 7 1 B
XOJIe BBITIOJHEHHBIX Mpeo0pa3oBaHuil TpaHCHOPMHUPOBA-
70ch B HepaBeHCTBO ['S'MISI#0, He sBistONIeecs orpa-
HUYUTEJBHBIM C TPAKTUYECKONU TOUKH 3PEHUSL.

Uraxk, ananutndeckoe pemenue (14) mpu Beibope Ha-
YaIbHOI0 YCIIOBUS X, = X IPUOOPETAET CIIEMYOIUI BUJL:

xH, ., =D F'M ™ (4-5I)+ (17)
11 -1
LI5M (fl_SI)[(e—D-IF'M-ISI)
I'S'M 'S :

[NomyueHHOE BBIpaKEHHE IPEACTABIIACT PACUCTHBIH JH-
HAMHYECKHH PsI x* Kak cCyMMy JIMHEHHOU (OPMBI BEKTO-
pa 4 - SI u BTOpOro BEKTOPHOI'O CJIaraéMoro, 4YucioBOi
K03(QQUIHMEHT IPH KOTOPOM JINHEHHO 3aBHCHT OT BEKTOPA
HCXOTHBIX HEBA30K BHYTPHUTOOBBIX U OTIOPHBIX TOJOBBIX
OLICHOK, TO €CTh B JaHHOM CIIydae 3a7ada GeHIMapKHHTa
(4), (6) ananornyHo Bapuanty (15) umeer HyneBoe pere-
Hue npu 4 = SI. CnenoBarenbHO, ONTUMAIBHOE HAYAIIbHOE
ycIoBHE OeHIMapKUHTa TaKKe 00eCTIeYnBaET HIEMITOTCH-
THOCTb IIPOIOPILOHANBHOTO MeTo1a JIeHTOHa.

31ech HHTEPECHO OTMETHTH, 4To (hopmyny (14) mpu
YCIIOBHUH X, = X, MO)KHO HHTEPIIPETUPOBATS €IIIE U KaK pe-
KypPPEHTHOE COOTHOILIEHHE, CBA3BIBAIOIIEE 10CIIE]0BATENb-
HBIE TPHONMKEHNS UCKOMOTO BeKTopa x* M ero mepBoi
KOMITOHEHTBI:

xF D = p +x8(m)q =p+ qu’x*(”’), m=0,1,2,...,(18)
IJie m - HOMEP UTEpaLHH.

[IprHAB B KauecTBE HAYATHHOTO IPUOIMKESHUS OPUTH-
HaJbHOE MpPENoaoKeHre J[eHTOHA, TO €CTh IOJOKHUB
X, ¥@=0, mocnenoBaTenbHO MOMydaeM

x*V=p, x*P=p+pgqg, x*=p+p(l+q)q,

¥V=p+p(+q +q7q ...

Ecnu nepBasi koMIoHeHTa #'q BEKTOpa ¢ M0 abCOIIOT-
HOH BEJIMYIHUHE HE TPEBOCXOIUT SIMHUIIBL, TO TEOMETPUIEC-
Kasi IPOTPeccHst B KPYIIIBIX CKOOKaX CXOOHUTCS, U B IIpee-
J€ TIpA m — © UMEeM

I
-1 Om) — — u
W, = lim = pr Lg = pe 2L g
e =g, I-ugq
9TO B TOYHOCTH COOTBEeTCTBYeT opmyre (16). Crenona-
TENIFHO, YCIOBHS CXOAMMOCTH HTEPAI[IOHHOTO IIpoIiecca
(18) 1 cymecTBOBaHUS 4aCTHOTO aHAJIUTHYECKOTO pelie-

HUs (17) SKBUBAJICHTHBI.




Hpumenenue MAMEMAMUKO-CMAMUCMUYECKUX MEM 0006

EcTecTBeHHBIM JIOrHYECKUM Pa3sBUTHUEM UJICHU aHAJIUTU-
YeCKOTO 00BEIMHEHUS Pa3INIHBIX BAPHAHTOB BEIOOPA Ha-
YaJIbHOTO yCIIOBHSI OEHUMApPKHHTA B paMKaxX MPOHOPIHO-
HAJIFHOTO MeTo/1a JIeHTOHA SBISETCS] COBMECTHOE UCTIONb-
30BaHUE OfHOIapaMmeTpudeckoro peureHus (14) u 0606-
IEHHOTO «TEXHMYECKOr0» TpeOOBaHMs X, = a, TI€ @ - He-
KOTOpasi IpOU3BOJIbHAsA KOHCTaHTa. Ha nepBblil B3I Ka-
JKETCsI, YTO ATO HE COCTABISIET MPOOJIEMEI - TOCTATOYHO
JIMIIb TIOJICTABUTL (POPMYITY X, = a B aHATUTHYECKOE pe-
menue (14). OnHako JeTko BUAETH, 4TO B ciaydae a # 0
ONTHUMH3aLMOHHAs 3amaya OeHuMmapkuHra (4), (6) npu
A = SI nmeeT HEHyNEBOE pElIeHHE, TOCKOIbKY BTOpOE
ciaraemoe B (14) B oTiin4ne oT epBoro He odpamaercs B
HyJ1b. TakuM 00pa3oM, BEIOOp HAYAITBHOTO YCIIOBHUS OCHY-
MapKuHra B 00001IeHHON (hopMe X, = a BIIeUeT 3a co00i
yTpaTy CBOWCTBA HIEMIIOTEHTHOCTH ITPOTIOPIIHOHATIBHOTO
MeTojia JIeHToHa (XOTs, KaK MOKa3aHO HUXKE, 3TOT BBIBOJ
CIIPaBEUTUB TONBKO IS OMHOATAITHBIX BEPCHH €ro aBTO-
HOMHOM peanuzarmn).

TeM He MEHee Ha OCHOBE comocTaBiieHus oorero (14)
Y YaCTHBIX aHATMTHYeCcKuX perteHuii (15) u (17) HerpyaHo
3aKITIOYUTH, YTO B KAYECTBE YHUBEPCAIFHOTO HAYAIHHOTO
yCII0BUSI, 00€CTIEUNBAIOIIET0 UAEMIIOTEHTHOCTh AJITOPUT-
Ma OeHIMapKHHTa [0 MeToxy JIeHTOHA, MOYKHO HCIIONIB30-
BaTh JII0OYIO (DYHKIUIO BEKTOPHOTO aprymenTa 4 - S, mpu-
HUMAIOIIYI0 HyJIeBoe 3HaueHue mpu 4 = SI. MHorooOpa-
3ue NoA00OHBIX (PyHKIHM, pasymeeTcsi, BeChbMa OOIINPHO,
HO B paMKax HacTosIel paboThI 11eJ1ecoo0pa3Ho OrpaHu-
YUTHCS JIMIIb NPOCTEHIMM citydaeM x, = o'(4 — SI), rue
0L - HEKOTOPBIH 3apaHee CHEIUPUIIMPOBAHHBIN BEKTOP-
ctonber pasmepHocTu Kx 1. Toraa aHanuTHueckoe perie-
Hue (14) npuHUMaeT cneayomui BUI:

x*(a)=D"'F'M ™" (4- SI)+
+a'(4-S1)-(e-D " FM 5T) |

(19)

Dopmyna (19) ouepunBaeT MUPOKUI KIaCC CIOCOOOB
(hopMHpOBaHUS PEKYPCUBHOW 0a3bl MPOMOPIIMOHATEHOTO
MmeToja JlenToHa. Tak, eciii BEKTOp Ol JIEXKUT B TUIIEPILIOC-
KOCTH K-MEPHOr0 MpOCTPAHCTBA, OPTOTOHAIILHON BEKTOPY
A —SI, 10 x,= 0, u (19) npeBpaiaercs B 4aCTHOE PEIIEHNE
(15), cooTBeTCTBYIOIIECE OPUTHHATIBHOMY TIOCTYJary JleH-
toHa. [anee, monoxus B (19) a=(I'S'"M'S)'M"'SI, nomny-
ynM yacTHoe perienue (17), acconmupoBaHHOE C ONTHMAITb-
HBIM Ha4YalbHBIM yCIOBHEM OeHuMapkuHra. J{pyrue Bapu-
AHTBI CIICHU(HKAIIMN BEKTOpa O TOPOKAAIOT MHOXKECTBO
Pa3IMYHBIX HAUAJIBHBIX YCJIOBUIT THOKOI peanusaliuu npo-
MOPIMOHATILHOTO MeTona JIeHTOHA IPH COOTIOIEHUH TPeOO-
BaHUs €r0 UACMIIOTECHTHOCTH, KOTOPLIE, IT0-BUANMOMY, BIIOJI-
HE 3aCITy’KUBAIOT JIOTIOJTHUTEIIFHOTO H3YICHUSL.

3agaya OEHUYMApPKUHTa MAaKPOIKOHOMHYECKOTO psijia /
Ha TEMTOpaIbHOM WHTEpBase f = 1+7 B COOTBETCTBUU C
OTIOPHBIMHU TOZOBBIMH OIIEHKaMu 4 paccMmaTpuBajach
BBIIIIE B aBTOHOMHOH ITOCTaHOBKE, 0€3 ydeTa BHEIITHUX IPO-
CTPAaHCTBCHHO-BPEMECHHBIX aClI€KTOB. MC)K,Z[y TEM 3HaA4YU-

TEJIbHBIN MPAKTUYECKUH HHTEPEC MIPEICTaBIIsIET IpobIIe-
Ma COTIaCOBAHMS BHYTPUTOAOBEIX OLEHOK MAaKPOIKOHO-
MUYECKOTO TI0Ka3aTelisi C OMOPHBIMHU OIICHKaMH B YCJIO-
BUSX UX PETyISpHBIX mepecMoTpoB npu t =T, T-1,

7-2,..., OCyIIECTBISAEMBIX YIIOJIHOMOYEHHBIMYU CTATUCTU-
YeCKIMH HHCTUTYTaMH, a TaKKe M0 Mepe MOCTYIICHHUS
HOBBIX NAaHHBIX IS mepuoaoB ¢ = T+1, T+2, T+3, ... .
OCHOBHOM BOIIPOC, KOTOPHIH BOZHUKAET B CBSI3U C U3MeE-
HEHUSIMHU B AMHAMUYECKuX psigax [ u 4, 3akirovaercs B
BEIOOpE TOPU30HTA PACUETOB aKTYaTH3HPOBAHHOM THHA-
MUKH psiga X.

Ecin 6eHuMapKuHT 0OHOBIICHHBIX MAaKPOIKOHOMHYEC-
KUX JaHHBIX MMPOBOAUTH AJIsI BCETO NEPHUOJAa UMCIOIINUXCA
HaoOmonenuii 1 = 1+6, 0 > T, To cieayeT BOCIONB30BaThCs
YaCTHBIM aHATUTHYECKUM peterreM (17) ¢ onTuManbHbIM
HavaJbHBIM yCIOBUEM X, = X,. O/tHaKo npu 5TOM onpejie-
JICHHBIM U3MCHCHHUAM INOJABEPTrHYTCA BCC WICHBI pacHiCT-
HOTO TMHAMHIYECKOTO psiia X, 9TO Ha MPAKTHKE MHOTIA MO-
JKET OBITh PACLIEHEHO KaK SIBJICHUE HEXKeIaTeNbHOe.

Torma TOrHYHO MTPOBECTH JUXOTOMHIO MIEpHo/a HalITko-
JICHUH 110 IPU3HAKY OTCYTCTBUS/HATTMYUSI U3MEHEHUH B MaK-
POSKOHOMIYECKHX JaHHBIX, TO €CTh BEIOPATh TPAHUIHYTO
TOUKy ¢ = 7 < T, pa3essonyo 1Ba yKa3aHHBIX MOAIepH-
oma. Jlis moanepuosa ¢ = 1+7 cneayeT COXpaHHUTh BCe
HCXOAHbIC TaHHBIC U PAHCC IMMOTYUCHHBIC PE3YJIbTAThL 6CH‘I—
MapKHHTa, a sl noanepuona ¢ = (7+1)+0 - BEIIOIHUTE
aKTyaJIbHBIC PacueTsl 1o popMyrie 00IIeTo aHATTUTUYECKO-
ro penieHus (14) ¢ eCTECTBEHHBIM HauaIbHBIM YCJIOBHEM
x,=X/I_=x_, KOTOpO€ 00€CIIEYNBAET OTHOCUTEIBHO /-
KO€ CIIeTUICHHE ABYX YacTel pacyeTHOTO JHHAMIYECKOTO
psanaxnput = l+tut = (t+1)+0. U3BecTHOII «11aTOM» 32
IXOTOMUIO, PasyMeeTcs, SBISIETCS HEKOTOPOE YBEIIde-
HHE KBaI[paTH‘IHOﬁ Bapualyu CUCTUICHHOTO JUHAMUY€CKO-
T0 psAlla X IO CPAaBHEHMIO C KBAaJIPATUYHON BapHaIMen Or-
TUMaJBHOTO petieHus (17), paccunTaHHOTO AJIs1 BCETO Me-
PpHOIa IMEIOIINXCS HAOTFOICHHH.

Beimre orMeuanock, 4To BEIOOP HAa4aJbHOTO YCIIOBUS
OeHYMapKUHTa B BUJIE TIPOU3BOIBLHOI KOHCTAHTHI COTIPS-
KCH C HApyHICHUCM CBOICTBA HUACMIIOTCHTHOCTH TPONIOP-
mroHajgsHOTO MeTona Jlentona. OmHako 31ech Meton JleH-
TOHA BBICTYTIA€T HE B CBOEH OOBIYHOMN peaKIiy, a B Kaue-
CTBE ITOCTIEOBATEIHLHOTO IBYX3TAITHOTO aJTOPHTMA, TIep-
Bas 4aCTh KOTOPOTO OMPENEeNIeTCsl HIEMIIOTEHTHBIM OTle-
paropom (17). IToaTomy B criydae 3apaHee COTIIACOBAaHHO-
ro Habopa MCXOJIHBIX JaHHBIX Ha MEPBOM dTare padoThI
anropur™ma (npu ¢ = 1+7) nonyyaem x_ = 0, 1 BTOpas 4acTh
anroputMa [npu ¢ = (7+1)+0] HemeIeHHO peodpasyeT-
cs U3 00IIero aHaJuTUIeckoro penieHus (14) ¢ Hadab-
HBIM YCJIOBUEM B BUC HpOHSBOJ’[bHOﬁ KOHCTAHTHBI B U ACM-
MOTEeHTHBIN omiepaTop (15).

XapakTepu3sys BBIYUCIUTENBHBIE ACIIEKTHI IIPEII0KEH-
HOTO B HACTOsIICH paboTe OOIIEro aHaJTUTHYSCKOTO pe-
menus (14) 3agaun 6eHIMapKUHTa MaKPOSIKOHOMUYECKO-
ro psijia, Hellb3s HE TOJYEPKHYTh €ro BHICOKYIO 3 dek-
TUBHOCTB IIPH 00paboTKe AMHAMUYIECKUX PAJIOB C MeCSd-
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Hpu.uenenue MAMEMAMUKO-CHIAMUCIUYECKUX MEM 0008

HOH (Wiu Jaxe Ooiee BEICOKOH ) TePUOANYHOCTHIO, OCKOIb-
Ky pacueTbl 1o popmynam (14), (15) wim (17) cBoasTes K
00paIIeHHI0 CHMMETPUYHON MaTPHIIBI OPsIIKa K U JIUIIb
HECYIIECTBEHHO YCIOXHSIOTCS ¢ pocToM n. [lanee, s
SIMMHUHUPOBaHUS 3 dekTa Macirada U3MepeHus paccMaT-
pHUBaEMOTr0 MaKpO3KOHOMUYECKOTO TTOKa3aTels U IOBHI-
IIEHHUSI TOYHOCTH BBIYHCIIEHHH 11e1ec000pa3sHO HOPMHUPO-
BaTh UCXOAHBIC TMHAMUUYECKHE PsIbl / 1 A Ha HEKOTOPYIO
MOAXOJSIIYI0 KOHCTAHTY, HAlpUMEp pPaszeuB BCe UX diie-
HBI Ha OTIOPHYIO TOJIOBYIO OLEHKY A .

INomy4eHHOE aHATUTUYECKOE PEIICHNUE 3a/1a491 OeHUMap-
KMHTa MaKpPOIKOHOMHUYECKOTO psfa 00IagaeT U3BECTHON
THOKOCTBIO, KOTOpast 00eCIeunBaeTCs AByMs KOHTypaMu
9K30T€HHOW afanTaliy K JaHHBIM C IOMOIIBI0 BECOBBIX
K03((UIMEHTOB 11eJIeBOH (PyHKIMU U YHUBEPCAIHLHOTO
Ha4YaJbHOTO YCJIOBHS PEaM3alliH IPOHOPIHOHATBHOTO
MeToza JleHToHa. B ¢BsA3U ¢ 3TUM OCHOBHBIE PE3YJIBTATHL,
W3JIOKEHHBIE B HACTOAIIEH CTaThe, MOTYT OKa3aThCs I10-
JIE3HBIMU MPU pa3paboTKe H KOMIUIEKCHPOBAHUH UHTETPH-
POBaHHBIX MHOTOMEPHBIX METOJI0B OCHIMapKHHTa 1 Oa-
JIAHCHUPOBKU MaKpO3KOHOMMYECKUX JJaHHBIX [ 1, par. 6.46].

B 3akiroueHue creyeT Takke OTMETHTD TTOTEHIIHAIIb-
HYIO BO3MOXKHOCTH UCTIONIb30BAaHUSI MOTYUYEHHBIX Pe3yilb-

TaTOB I YIy4IICHUS MAaTEeMaTHYECKOro 00eCTieYeHHs 1
pacmmpeHus QyHKINOHANBEHBIX BO3MOKHOCTEH pean3a-
I[Y IPOMOPLHOHATIBEHOTO MeToa JIeHTOHA B CIICHUaTU3H-
POBaHHBIX CTATUCTUYECKHUX IMAaKeTax MPHUKJIAJHBIX IpPO-
rpaMM.
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YPOBEHbB N YKJIAJl ’KU3HU CEJIBCKOI'O HACEJIEHUS: OHEHKA TPAHCO®OPMALIUN
HA OCHOBE AHAJIM3A CTPYKTYPbI IOTPEBJIEHUSA

B.JI. IllaGanoB, kanO. 5KoH. HAVK,
HUnemumym aepapruix npoonem PAH (e. Capamos)

CymiecTBYIOT pa3HbIe MOAXOIBI K OMPEIEICHHUIO TIOHS-
THUS «YPOBEHB )KU3HU» U K Pa3pad0TKe METOIHK €T0 OLIeH-
kv [1]. Ooun u3 nux CBs3aH ¢ aHATU30M TOTPEOICHUS U
€ro CTPYKTypbl. B pamkax maHHOTO moaxoaa ypoOBEHb
KI3HH HHTEPIPETHPYETCS Yyepe3 Habop ImokazaTeneii, xa-
PaKTepU3YIOIIUX 00bEMBI TOTPEOICHHS Pa3TMYHBIX TOBA-
POB 1 yCIIYT, PacXOAbI Ha UX PHOOpETeHHE, IICHBI HA HUX,
Joxozsl noTpedureneii u ap. [IpuopureTHOCTh XapakTepu-
CTHK OTPeOICHNS IPH OIICHKAX YPOBHSI KI3HU IIPH3HACT-
csl olpenestonield MHOTUMH HccieoBaTensamMu [2, c. 5.

ComnitacHo dpyeomy nooxody, ypOBEHb XKHU3HU CIICAYeT
OTIPENEIIATh HE Yepe3 OTOXKASCTBIIEMbIE C HUM MOoKa3aTe-
T (JIOXOMIOB, MOTPEOJICHUST U TPOY.), a Yepe3 COBOKYII-
HOCTb BUJAOB ACATCIBHOCTH, OCYHICCTBIACMBIX JIFOAbMU
[1]: MOTOK COOBITHII K TPOIIECCOB, TPOUCXOASIINX B KH3-
HU 4eJoBeKa, HHTEPIPETUPYETCs 3[eCh KaK OmpeeieH-
HBIN YKIJIaJ KU3HH, BEIOPAHHBIN YE€JIOBEKOM CPEIU COBO-
KYITHOCTH BO3MOYXHbBIX U JOCTYITHBIX.

B Hacrosiel paboTe OlEHKH YPOBHS )KHU3HU Ha OCHO-
BE€ aHalIN3a CTPYKTYPHI MOTPEOIeHUs OBUIH OCYIIEeCTBIIE-

HBI C UCIOJIb30BAHUEM CTATHCTHKH OIOMKETOB JOMOXO-
3siicTB Poccrara [3, 4]. lnst ananu3a yknana »Ku3HH, 10-
HUMAeMOI0 KaK «IIOTOK COOBITHI M IPOILIECCOBY, Pa3BO-
padYMBaIONINXCS BO BPEMEHH, ObllIa HCIONb30BaHa CTaTH-
cTHKa OloKeTOB BpeMeHu HaceneHus: PO [4, 5].

B pamkax mepBoro mojxona 3QpQGeKTHBHO periaercs
npo0IieMa IIIKaIbl SKBUBAICHTHOCTIY: CTATUCTUKA T0XO0-
JIOB U PacXOJIOB 3a pa3HbIC TOABI 110 Pa3HBIM PETUOHAM H
CTpaHaM CTaHOBHUTCS COTIOCTABUMOIT; OIICHKH, C/ICTAHHBIC
Ha OCHOBE aHAIN3a CTPYKTYPHI MOTPEOICHNS, - HETYBCTBH-
TeJIbHBIMU K UHOIAUMU U T. O. [6, 7]. Kpome Toro, on
JOCTAaTOYHO XOPOIIIO pa3paboTaH: OCHOBHBIC 3aKOHOMEP-
HOCTH MOTPEOJICHNU, CBSI3aHHBIC C YPOBHEM JKU3HU, U3BE-
CTHBI, IO KpaitHeit mepe, ¢ XIX Beka [§, c. 101]. Onna u3
CaMBbIX MOMYJISPHBIX 3aKOHOMEPHOCTEH - MpaBuio O. DH-
TeJI - CBSA3BIBACT YPOBEHB KHU3HH U IIPOJOBOJILCTBCHHBIC
pacxopl: C POCTOM YPOBHS JKU3HU CEMBU «€€ PACXOJIbI
Ha MPOAYKTHI MUTAHUS YBEITHMIUBAIOTCS, HO OTH PACXOIBI
COCTaBJISIIOT BCE MEHBIIIYIO YacTh A0xoaa»'. st orenok
YPOBHS )KU3HU TI0 TIPAaBIITY JHTENS OYIyT B3STH aHAJIOTH

' Orshansky M. Who is among the poor: a demographic view of poverty //Social Securiity Bulletin. July 1965. Ne 28: IIuT. mo [6].
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nokasareJiei «J0X0J0B» U «Pacxo/I0B Ha MPOIYKTHI TUTa-
HUSD» - COOTBETCTBEHHO «PacXoIbl HA KOHEUYHOE TOTPe0-
JICHHE» U «PacXofbl Ha MUTaHue» (pyOieii Ha YelloBeKa B
mecsn). Mcmonp3oBaHue moka3aTesnei, CBI3aHHBIX C KO-
HeuHbIM nompebaenuem, TO €CTh YUUTHIBAIOIINX HATypallb-
HBIC TIOCTYIUICHHS, OOBSCHSIETCS CIIEI(UKON CETHCKOTO
YKJiaa )KU3HU: €CJIN BIIMAHNUEC HATYPAJIbHBIX HOCTyHJ’[eHI/Iﬁ
Ha oTpeOJIeHNEe TOPOKaH MPEHEOPEKMMO MaJIO ¥ HE BITU-
SAC€T HAa OLICHKU YPOBHS KU3HHU, TO UX HEYYET IO OTHOLIC-
HUIO K CENbCKAM JOMOXO3SHCTBAM MOJKET HMPUBECTH K
3aBbIIICHNUIO OLICHOK YPOBHS )KU3HU 110 TPABUITY 3HF€H${.

3HaueHus1 0TOOpaHHBIX MMOKa3arenei mpuBoasiTcs Poc-
CTaTOM B pa3pese JCLUIbHBIX TPy, 00pa30BaHHBIX My-
TeM pa30HEeHHs BCEH COBOKYITHOCTH YYaCTBYIOIIUX B OO/~
JKETHOM 00CJIeTOBAaHUN JIOMOXO3SIICTB, YIIOPAI0YSHHBIX
10 TTOKA3aTeNI0 pacioiaraeMbIX pecypcos, Ha 10 rpynn
OIMHAKOBOI YHUCIEHHOCTH.

W3 chopmynrpoBaHHOTO BEIIIIE TIPaBHiIa DHTEIS Ciie-
JIyET, 4TO €CJIU B3SITh B KauecTBe adcicce Todek (v, y®)
CpelHeIyIeBble KOHEYHBIE PACXOIBl JOMOXO3SIHUCTB k-it
JIEUMIIBHOM TPYTIIBI 32 ONPEAEICHHBIHN T'o/l, a B KAUeCTBE
OpIWHAT - CpeTHETyIIeBhIE PACXOIbl Ha IIUTAHHUE MO TOU
XKe Z[euHHLHOﬁ rpynmne 3a TOT XK€ roa U COCAUHUTDH O3TU
TOYKH, TO MTOIYUIHUTCS BEITYKJIasi BO3PACTAIOIMIAS KPHBAsL.

Jist perpeccnoHHON anMnpoKCUMAanuU HOA0OHBIX KPU-
BBIX MOXKET OBITH HMCIIOJIb30BaHA CTEICHHAS (YHKIIHSA,
VIOBIIETBOPSIONIAsl BCeM TPeOOBaHUSAM, HATaraeMbIM Ha
BHJ GyHKIHIA cripoca [9]:

y=0Cx*, (D

KOTOpasi MPEJICTaBISIET COOOM (PYHKIIUIO pErpecCHu Mpo-
AOBOJILCTBEHHBIX PACXOA0B Y HA KOHCUHBIC pAaCXOAbl X U B
KOTOPOH MmapaMeTp o JeXuT B mpenenax ot 0 go 1 u uH-
TEPIPETUPYETCS KAK DIIACTUYHOCTD [IPOJOBOJILCTBEHHBIX
pPacxoIoB y IO KOHEYHBIM PacXolaM X.

CrnenyeTr OTMETUTb, UTO CTETIIEHHbIE (DYHKIIMU OAUHAKO-
BO XOPOILO aMMPOKCHMHUPYIOT KPHUBEIE 3aBICHMOCTH HE
TOJIbKO HU3KO-, HO U BBICOKO3JIACTUYHBIX BUJAOB pacxo-
JIOB OT KOHEUHBIX pacxoznos [9; 10, c. 143-145]. I'padu-
YecKoe NPeJICTaBIeHHE B CHCTEME KOOPJMHAT «KOHEYHbIe
PacXoIBl - KOHKPETHBIA 8bICOKOIACMUYHbILL BUI PACXO-
AO0B» AAaCT BOTHYTBIC BO3pacTarONIUe KPHUBLIC, IJIA allll-
POKCHMAINHN KOTOPBIX HCIOIB3YIOTCS CTETICHHEBIC (YyHK-
i (1) ¢ mapamerpom o>1.

[ocnennee 3amedanne MOXKET OBITH HCIIONB30BAHO B
YCIOBUU CYMMMPOBAHHMS, COCTOSIIIEM B TOM, YTO KOA(]-
(PUIHEHTHI AIACTUIHOCTH TOJKHEI YIOBIETBOPSTE CICTY-
I0IIEMY COOTHOIICHHUIO (2) P YCIOBUH OIOP)KETHOTO OT-
pannuenus (3) [11, c. 127-128; 12]:

> Ya, =1 @

=1 X

n
Zyi =X
i=1

; )

TJIE X - KOHEUHBIE PACXOMbL; ¥, - i-H BUJ PacXooB; 1 - 00-
IIEE KOJMYECTBO BUIOB PACXOJIOB; O, - OIIACTHIHOCTD i-TO BHJIA
PacxofoB IO KOHEUHBIM PacxojaM.

C yueToM 3aMe4aHus, K BBIPAKEHUIO (2) MOXKET ObITh
npuMeHeHa ¢opmyna (1); Toraa oHO CBEACTCS K paBeH-
CTBY €AMHHIIE CYMMBI ITPOU3BOJIHBIX OT CTEHIEHHBIX (QYHK-
LI, TTOCTPOESHHBIX KaK PErPecCHr KOHKPETHBIX BUIOB Pac-
XOJIOB Ha KOHEUHBIE PACXO/BI, B JIF000i1 (UKCHpOBaHHON
touke. Takum oOpazom:

" &ai = iciaixa,--l = iyil =1 )
X i=l i=1

i=1

Dy, =x. (5)
i=1

I'paduk, n300pakaromuii KpUBbIC 3aBUCUMOCTHU pac-
XOJIOB Ha MHUTaHUE OT KOHEUHBIX PacxofioB (cM. puc. 1),
CBHJICTEIBCTBYET O TOM, UTO 3a uckimodeHuem 2009 r. B
KaXXJIbIi MOCHEAYIOINHA TOJ TOYKH, COOTBETCTBYIOIINE
3HAYEHUSM ITOKa3aTesIeH IT0 OJJHUM U TEM K€ TeIUITbHBIM
rpynmnam, CABUTaloTCs BIIPABO U BBEPX, TO €CTh PACXOIIbI
Ha MMMTaHUE U KOHEYHBIE PACXOJIBI IT0 COOTBETCTBYIOIINM
JEIMIBHBIM TPYIITIaM TOJl OT rojia yBeJInunBaroTcs. Takoe
MTOTOJIOBOE YBEIUYCHHE PACXOJ0B MOXKET OBITh OTpake-
HUEM KaK poCTa ypOBHS KU3HH, TaK U pOCTa HHQIISIINM.
Ecnu yBenmuenne pacxofoB OTPa)kaeT POCT yPOBHS XKH3-
HU, TO 1O JIOTUKE peaju3yeMoro Mojaxojaa yBEeTH4YeHHE
KOHEYHBIX PacX0/I0B IOJDKHO MTPOUCXOANTH OBICTpEE, YeM
yBEJIMYEHHE PACXOI0B Ha MUTaHWe. B 3ToMm ciydae Ha-
KJIOH KPUBOM 3a TMOCJIEIYIOIINN TOJ] JOJKEH OBITh HUXKE
HAKJIOHA KPUBOU 3a MpEeAbIAYIIMH o] - 10 OJHUM U TEM
K€ IEMITBHBIM TPYIaM. AHATUTHYECKUM BBIPRKECHHUEM
HAKJIOHA KPUBOI ABIISETCS TIepBas MPOU3BOHAS; COIOC-
TaBIJICHUE €€ 3HAUCHUN B cOOmMBEemcmayouux TouKkax (Ha-
npUMep, B OJMHAKOBBIX [0 HOMEPY ACUMIbHBIX TPyIax,
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5000
4000
3000

2000
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Pacxopbl Ha KoHe4YHoe n0Tpe6neHV|e
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Puc. 1. KpuBble 3aBUCHMOCTH MeKIY NOKA3aTeISIMH Pacxo-
JIOB HA IUTAHNE M KOHEYHBIX pacxoaoB no P®d (pyodieii Ha yeno-
BEKa B MECSIII)
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BTOUKEX U Jp.) 3@ pa3HbIE TOABI TO3BOJIUT OMPEACTHTb,
KaK MEHAJICS] YPOBEHbB *KHU3HU 3a 3TU I'OJIbl: CHIDKEHHUE 3Ha-
YeHUIl MPOU3BOIHOM OyIeT 03HAUATh YBEITHUCHHUE YPOBHS
JKM3HU, BO3PACTAHUE - €r0 YMEeHbIIeHNEe. Bo3pacratromuii
XapakTep PErpecCUOHHOMN KPUBO IO3BOJIIET ONIPEIETUTh
HUKHIOIO T'PaHUIly U3MEHEHUS IPOU3BOIHOM, a yCIOBHE
CyMMHPYEMOCTH (4) - BEpXHIOI: cOOTBeTCTBeHHO 0 1 1
(cm. puc. 1).

Taxum 06pa3oM, IPOU3BOJHAS CTCIEHHON (DyHKIUH,
MIOCTPOEHHAs KaK Perpeccusi NpoI0BOIbCTBEHHBIX PACX0-
J0B Ha KOHCYHBIC pACXO/bl, ABJIACTCA HHAUKATOPOM, Xa-
PaKTEPHU3YIOIMUM YPOBEHb JKU3HU. UTOOBI M30ekKaTh HE
O4YeHb Y00HOI 00paTHOM 3aBUCUMOCTH MEXIY TUHAMHU-
KOH 3HAYEHUH MPOU3BOAHON U AUHAMUKOHN YPOBHS )KU3HH,
B KauecTBe MHAUKATOPa YPOBHS )KU3HH OepeTcs HCKoMast
MIPOU3BOJIHAS, BBIUTEHHAS U3 €UHULIBL:

o =1y =1- Cox* . (6)

31ech )’ MOXKET HHTEPIIPETUPOBATHCS KaK MpeAeTIbHas
MOJIC3HOCTh NPOJOBONBCTBUS (MM TNpeNelbHas HOpMa
MOTPEOICHNUS IPOIOBOIBCTBUS ) TS 38 JaHHBIX KOHEYHBIX
pacxoq0B, KOTOpas, OUEBHUIHO, OyAET CHIKATHCS MO Mepe
yBenu4eHus ero qoctymnHoctH [13, c. 51]. OnroBpemeH-
HO C 3TUM I} o 1 - »' MOXET UHTEpPIPETUPOBATHCS KaK
Mepa HaCHIIIEHHS HOTPEOHOCTH B TIPOIOBOIECTBHIH. 3HA-
YeHHUs MHAEKca, ONM3KHE K 1, 03HAYAIOT, YTO HACHIIIEH-
HOCTB ITOTPEOHOCTH B ITPOIYKTAX MUTAHHSA TPEAEITEHO BhI-
COKas; pacxoJbl Ha MUTAHUC HpI/I6JII/ISI/ITeJ'II>HO OJHMHAKOBBI
BO BCEX CJIOSIX HACENICHHS M HE 3aBHCAT OT YPOBHS HX

dy

KOHEUHBIX PACXOJIOB: ~ = O,uf =l

B npencrapnennoii popmyre (6) Moaenb OLEHKH YPOB-
HS JKV3HU SIBJSIETCS TpeXmapaMeTpHIecKol: K IBYM mapa-
METpaM CTEHEHHOI perpecCHoHHOI (PyHKIN 100aBIsIeTCs
TpETUH - 3HAYEHUE apryMEHTA B COMTOCTABIsIEMOM Touke. B
TO Xe BpeMs ycioBHe (4) ¢ yaetoM (5) mo3BossieT ynpoc-
TUTb MOJIENTb, YMECHBIIIUB YHCIIO €€ MapaMeTPOB IO IBYX:
€CJIM PACCMOTPETH TOJNBKO J1BA BU/IA PACXOMIOB - «HA MUTA-
HUE» U IIPOYUX», TO COOTHOIIEHHE (4) 3amuIeTcst B BUAE:

tat(l-1)a,=1, @)

e ¢ - J0Js pacxoJi0OB HA MUTAaHKWE B KOHCUHBIX pacxogax,
OL1 - DJIaCTUYHOCTH PACXOIO0B HA IMUTAHWUE IO KOHCYHBIM pac-
Xo4aMm; Q., - 3JIaCTUYHOCTb BCCX MPOYHUX PACXOAOB MO KOHECH-
HBIM pacxoJaM.

OrTcrona nojs

1-a,
t=——"" )
o -a,
oTpesensieT 3HaueHNne KOHEUHBIX PAacX00B, PH KOTOPOM
JUISL IBYMEPHOTO citydast ycioBue (4) BBITTONHSIETCS TOU-
HO.
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Hrak,

l-a
I =1-y=l-agt=1-a,——*
. 4 : ‘o, -a, - ©)

WNuaukarop B popmyite (9) sBisieTcs 6osiee MpOCThIM |
3 eKTuBHEIM, ueM B Gpopmyie (6). Bynem cuutars op-
MyIy (9) OCHOBOM JIsI OIICHOK YPOBHS KU3HU IO JAHHOU
MOJIETIH.

JlnHamuka 3HaYeHWH WHIUKATOpa IW_ (cM. Tabmuiy 1)
XapakTepu3yeT U3MEHEHHUE ypoBHsl ku3HU B PO 3a nepuon
1997-2009 rr. MoxHO BHIETE, uTO B 1998 1. HaOmIomamocs
CHIDKCHHUE YPOBHS KH3HU KaK PEaklusl Ha aBryCTOBCKHI
KpPHU3HC, TTOCIIE YeTO B TeUeHUE 3-4 JeT MPOUCXOAMIIO €T0
BoccraHosieHue. B 2002 . 1okpu3UCHBIN yPOBEHD KU3HH
OBLT TIPEBBINICH 1 TIpoosDKal pactu 1o 2007 1., mocie Ko-
TOPOTO MOCIEN0BAN CHA.

Ta6mmuma 1

Wupaexc ypoBHS KU3HH, PACCYNTAHHBII ISl MOKa3aTeei
pacxooB Ha muTaHue (y) ¥ KOHEUHBIX
pacxonoB (x), no P®

Ton YpaBHEHUE perpeccun Wupexc yposHs sxu3nu 1),
1997 y =2,99x" 0,597
1998 y =1,90x"%! 0,498
1999 y =2,04x"8 0,505
2000 y=2,75x"77 0,565
2001 y =3,32x%7% 0,574
2002 y =4,85x"" 0,632
2003 y =5,92x"68 0,665
2004 y = 6,80x"%* 0,686
2005 y = 8,35x%64 0,720
2006 y=11,15x"% 0,750
2007 y=16,51x"¢ 0,784
2008 y =19,40x"%% 0,786
2009 y=11,25x"% 0,752

JlnHamMuKa 3HaYeHUN WHIUKATOpa IW_ B pa3pese cena
u ropoaa B 2003-2009 rr. (cMm. Tabnuiy 2) cBUAETENb-
CTBYET O OONBIIEH ySI3BUMOCTH CENTECKUX KHUTENEH Tepen
MOCEICTBUSAMU KPHU3KCA: CIAl yPOBHS KU3HH TaM Ooee
TTyOOKHIA, 4eM B TopoJie, U 3aUKCUPOBAH Ha TOJ MO3XKE.

Tabmuia 2

HNupexc ypoBHS KHU3HH, PACCYUTAHHBIN /11 MOKAa3aTeJIei
Pacxo10B HA MUTaHHe () H KOHEYHBIX PACX0J0B (X),
B pa3pese cesia H ropoaa, no P®

Tox Wnpexc ypoBHS KU3HH [,
ceno ropox
2003 0,544 0,690
2005 0,608 0,742
2007 0,687 0,803
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OxoHuaHue TadIHIE! 2
Ton Wupnekc ypoBHS Ku3HU 1),
ceno TOpOJ
2008 0,679 0,808
2009 0,628 0,776

PeannzoBaHHBII TOIXOI MOXKET OBITH IIPAMEHEH U IJIST
(hopmanuzanuu APyrux 3aKOHOMEPHOCTEH MOTPEOICHUS:
perpeccHOHHBIE KPUBBIE, TOCTPOEHHEIE IS OOJIBIINHCTBA
U3 HUX, ABIISIOTCS BO3PACTAIOIIUMHU, U, OJarogaps ycio-
BHIO (4) (HE3aBHCHUMO OT (hOPMbI KPUBBIX - BBITTYKJIBIC JTSI
HU3KO3JIACTUYHBIX BUJOB paCX0A0B, BOTHYTBIC IS BBICO-
KO2JIACTHYHBIX ), HHAUKATOP OYIET MEHATHCS B Ipeesax
or 0 no 1.

Brienus n3 mokasarens «pacxosl Ha TUTaHUEy, yda-
CTBOBABIIIECTO B aHAJIM3E YPOBHS JKU3HU 110 TIPaBMITy DH-
TeJs, IBE COCTABILIIONINE - JCHEKHBIE PAcXOAbl Ha II0-
KYIIKY IIPOJIOBOJILCTBUS M €70 HATYPAJIbHBIE IOCTYIIEHUS
B CEMbIO, TIIABHBIM 00pa30M 13 JIMIHOTO OACOOHOTO X0-
3siictBa (JIITX), MOKHO CBSI3aTh MX COBMECTHYIO JIMHA-
MUKy C THHAMHKOU YKIJIafa >KU3HH CETbCKOTO HACEICHUS.
CobcTBennoe mpoun3BoAcTBO B JIIIX siBrsieTcs cyniecTBeH-
HOW M BaKHOM YacThIO CEIbCKOro ykiana ku3Hu. [lpu-
YeM HEeCMOTPs Ha 3HAUUTEIbHYIO POJb B ((OPMUPOBAHUU
MECTHBIX IPOJIOBOJIbCTBEHHBIX PHIHKOB, TOBapHOCTH JITTX
oCTaeTcs HeBBICOKOH, UTO JIETIAET ero MPeuMyIeCTBEHHO
MOTPEOUTETHCKUM XO3sHCTBOM [ 14].

B 1997 r. TockomcTar Poccuu npuHs1 HOBYI0 METOLU-
Ky TIPOBENICHNS OIOKETHBIX 00CIEIOBAHNI, COOTBETCTBY-
IOIYIO COBPEMCHHBIM IOAXO0AaM B MHpOBOf/i CTaTHUCTHKE.
B Heil Obu1M cMeleHbl aKLEHThI: BMECTO 0011ero oobema
HaTypaJlbHBIX IOCTYIJIEHUH IPOLYKTOB IUTaHUs B JOMO-
XO03SHCTBO B OIIPOCHOM JIUCTE (PUKCHPOBAIACEH TOJIBKO Ta
UX 4aCTb, KOTOpasi HOTpedIIsIach BHYTpU ceMbu. Heckomb-
KHMH TOJIaMH TI03Ke OBLT MPHHST 3aK0H «O JIIMYHOM TOA-
cobHoM xossiicTBe» (D3 Ne 112 ot 07.07.2003), B KOTO-
POM ITOATBEPIKAANICS MPESHMYIIECTBEHHO MTOTPEOUTETBCKIUI
xapakTtep npuycaaedHoro npoussojctsa: JIIIX paccmar-
pHUBAIOCH B HEM Kak «(opMa HempeANpHHUMATEIECKOH
JEeSTeNbHOCTH, BEAYIIEHCS YWieHaMH CEMbH - BiIaJleNblia
JITIX.

Takum 00pa3oM, COTIIACHO COBPEMEHHOMY IMOAXOAY,
JIIIX - 3T0 MpuycaneOHOe XO3SMCTBO, NMEIOIIEE TSIIBI0
o0ecrieueHe CenbCKON CEMBH MPOIYKTaMU IMUTAHUS U C
9TOW TOYKM 3pPECHHUS MpeJCTaBstolIee codol 0oee pan-
HUH, TpaJULIMOHHBIN KA/ )KU3HHU.

Bcenencteue obriero pocra S5KOHOMUKH, TTOSBUBIINX-
Cs1 HOBBIX BO3MOXKHOCTEH 3apaboTKa, a Tak)Ke MOCTEIeH-
HOW IIOTEPH JOCTYNA K JILTOTHBIM HCTOUHUKAM PECypPCOB
JUTS BEJICHHUS JIMYHOTO MOJICOOHOTO X035 CTBa MpenMyIIIe-
CTBEHHO NOTpeOuTenbckas opueHTarms JINX cranopurcs
HEBBITOJHOH. B pe3ynbrare NpoucXoauT COKpalleHUe Npy-

2PacCUMTaHo ¢ MCTIONB30BAHUEM MUKPOIAaHHBIX; CM. [4].

ycaneOHOTro IPOU3BOJICTBA; OJJHOBPEMEHHO C 3THM 4acThb
JIIIX cnenuanu3upyroTcs Ha TOBAPHOM POU3BOJICTBE OIl-
peleNIeHHbIX POAYKTOB, IPEXK/E BCEro Msica U KapTode-
JIs1, B IPUTOPOIHBIX Cellax - OBOIIEH, PpykToB u sirof. Cra-
HOBUTCS PAaCTIPOCTPAHEHHBIM, KOT/[A CEJILCKOE IOMOXO0351H-
CTBO JCPKHUT CKOT HCKITIOYUTEIHHO Ha IIPONAXKY; COOCTBEH-
HOE ke NoTpedIeHne Msica 00eCIIeuHBAET 3a CUCT MOKYIIOK.
[TocTeneHHO caMOCTOATENLHOE IPOU3BOJICTBO U3 CPENICTBA
BBDKHMBAHUS CTAHOBUTCS JINOO BaYKHBIM HCTOYHUKOM JICHEXK-
HOTO JIOXO/a, JINOO yTPaunuBaeT CKOIBKO-HUOYIh 3HAYNMYIO
POJIb B AKHU3HEOOECTIEUEHHH CETIBCKOI CEMBH.

K macrosimemy BpeMeHH caMoo0ecTedeHne MmMpoao-
BOJILCTBHEM T'OPOXAaH CTAJ0 BecbMa HU3KUM. OJHOBpe-
MEHHO C 3TUM CHU3HJIACh MOTpeduTeabckas poib JIIX u
B CEIBCKOM MECTHOCTH, T/ JOMOXO3sIHCTBa yBEIUUHBA-
I0T pacxo/ibl Ha MOKYIKY IPOIOBOJILCTBHS, HE IPOU3BO-
numoro B JITTX, a B cTpyKType UX NOTPeOICHUS IPOUCXO-
IUT 00paTHOE 3aMEIICHNUE CAMOCTOSTEIHHO IPOU3BEICH-
HBIX NPOLYKTOB IIUTaHUs Ha KyIeHHblE. Tak, 3a 1997-
2009 rr. nmons HaTypaJbHBIX MOCTYIUICHUH B KOHEYHBIX
pacxo/iax TOpOJACKHUX ToMoxo3siiicTB PO cHusmnach ¢ 7
1o 2,3%, cenpckux - ¢ 32 go 12,8% [3]. Tompko B Teue-
Hue 2003-2009 rr. 1o HaTypaabHbIX IOCTYILIEHUH IPO-
JyKTOB ITUTaHUs B 001IeM 00beMe UX TIOTPEOIICHUS Cellb-
CKUMHU ceMbsiMU B P® cokparunach g Msca U MsCO-
npoaykToB ¢ 43 1o 35%, MOJ0Ka U MOJIOYHBIX NPOIYK-
TOB - ¢ 61 10 39%, oBoweit u kaprodens - ¢ 79-90% no
73-87%; nepkanach Ha OJHOM YpOBHE - B 45% - st su
U Bo3pocia it GpykToB u srox ¢ 21 g0 44%?.

CHIKEHHe JOITH HAaTypaIbHBIX HOCTYILUICHHH B TOTpPeO-
JICHUU NTPOAOBOJILCTBHUS B HAOIIOAae MBIl epuos 00bsIc-
HAETCs HE TOJIBKO MOCTETIEHHBIMU U3MEHEHUSAMU NOTpe-
OUTENbCKHUX MPEATNOYTEHHIA IPH POCTE YPOBHS KHU3HH, Xa-
paKTepu3yeMbIMH BO3pacCTaHUEM PAcXOJOB Ha MOKYIKY
MPOAYKTOB MUTaHUsI, He npousBoAsuiuxcs B JIIIX, Ho u
CTPYKTYPHBIMH M3MEHEHUSMHU B CEIbCKOIl MECTHOCTH,
CBA3aHHBIMU C MOCTENIEHHBIM BHITECHEHUEM TPAIUIIUOH-
HOTO arpapHoro ykijajaa Xu3HU. JJaHHBIN Hpouecc Mo-
XKeT OBITh MPOAHATU3UPOBAH B PaMKaX MPEJIOKEHHON
BBILIE MOJIEJIU C UCTIOIB30BaHNEM ITOKa3aTeNe, cBa3aH-
HbIX ¢ JIITX: B kauecTBe pe3yNbTUPYIONIEH TEpEMEHHOMN
0epeTcst «CTOMMOCTB ITOTPEOJICHHBIX MTPOTYKTOB MUTAHUS,
NOCTYIHBIINX B HaTypaiabHOH popme u3 JIIIX», B kade-
CTBE (PaKTOPHOI - «CyMMa OIEHEHHBIX HATyPaIbHBIX MO-
crymieHuii u3 JIIIX u neHexHbIX pacxon0B Ha IOKYIIKY
MIPOJOBOIBCTBUSDY:

l-a
Iym. = CZl rciz ’

(10)

[JI€ O U O, - SJaCTHYHOCTH COOTBETCTBEHHO CTOMMOCTH
HaTypaJlbHBIX MOCTYIUIEHUH mpoAykToB nmutanus u3 JIIX u
JICHES)KHBIX PAacX0/I0B Ha MX MOKYIKY 110 CTOMMOCTH UX 001ie-
ro o0beMa MOCTYIUICHHI B JOMOXO3SHCTBO.
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B ¢opmyne (10) I~ sABIseTcs HHACKCOM arpapHOro
yKJIa/ia ’KU3HH; €ro pOCT 03HAYAET arpapu3aluio yKiana
JKA3HU B CEIbCKOM MECTHOCTH, CHHMIKEHME CBSI3aHO C
YMEHBIIEHHEM 3HAUMMOCTH CEIBCKOTO X03HCTBA B XKH3-
HEJIEATEILHOCTH CEJILCKOIO HACEICHHUS.

PacueTbl Ha OCHOBE 00IIIEPOCCHITCKOMN OFOIKETHOM CTa-
tuctuky 3a 2003-2009 rr., BKIIOUArOIEH B ceOs TaHHbIE
o BceM pernonam P®3?, meMOHCTPHPYIOT HENPEPHIBHOE
YMEHbIIIEHHE 3HAYMMOCTH arpapHoro ykjiaaa B AepeBHE,
B ToM gmcie B 2008-2009 rr., korga Ha0IronaaIoch CHH-
EHHE YPOBHS KU3HH (CM. Tabnuity 3).

Tabmura 3

HMHankaTop arpapHoro ykjaajaa, pacCUuTAHHBIH JJ1s
noka3sareJeil OlleHEHHbIX HATYPAJbHBIX NOCTYMJICHUH
npoaykroB nutanus u3 JIIX (y) u oduero oobema
NMOCTYIJIEHUH NMPOI0BOJILCTBHUA B A0MOXO035IICTBO (X),
10 ceJbCKoi MecTHOCTH P®D

Ton YpaBHenue perpeccur | MHAuKaTOp arpapHOro ykiajga
JKU3HU CEIIbLCKOI'O HACCICHUA
Iym.
2003 y=18,0x"""* 0,265
2005 y=16,1x"" 0,239
2007 y=116,2x"% 0,169
2008 y =173,5x"5 0,144
2009 y =231,9x"% 0,138

O6cnenoBanue GIOMKETOB BPEMEHH" TIO3BOJIAET TPO-
AHAJIU3UPOBATHL OCHOBHBIC UC€PThI YKJIaJa )KU3HU CEJIbC-
KOTO HaceJEeHUs B COTTOCTABIICHNH C TopoackuM. Hanbo-
Jiee CYIIECTBEHHBIC Pa3iMuusl B CTPYKTYPE BPEMEHHBIX
3aTpaT CeNbCKUX M TOPOICKUX JKUTEIEH TPYI0CIIOCOOHO-
ro Bo3pacTta (crapuie 14 jer) cBA3aHbl ¢ BEACHUEM JO-
MAIITHUX JeJT, Pa00TOH U OTIBIXOM:

- IOMAIllHKE Jiefla OTHUMAIOT Y CeNIbCKUX )KHUTEJeH co-
OTBETCTBEHHO 3,8 yaca nmpotus 2,6 dyaca B OyJaHH U 5 ya-
COB MpoTHB 3,7 yaca B BbIXOJHbIE THU. CelsiHE JOMbLIE
yOUpaIOT MOMEIIECHHS, TOTOBSIT IUIILY; B OTIINYNE OT TOPO-
’KaH - 3aHumatorcs Beaenuem JIIIX. Ilpu atom B cemax
MEHbIIIe BPEMEHH TPaTAT Ha IOKYIIKY TOBapOB U MOJyye-
HUE yCIyT, O4EBUTHO HU3-32 UX MAJOTO NMPEAJIOKECHHS,

- B OyJTHU CeJIbCKHE JKUTEIIH 3aTPauynBaIOT Ha paboTy
COOTBETCTBEHHO 4 U 5 4acOB. YUHTHIBAs, UTO B BBIOOPKE
IOJNH TPYHOCHOCOOHOTO TOPOACKOTO U CENLCKOTO Hace-
JIeHUsI COBMAJIAlOT, MOKHO TOBOPUTH O O0Jiee BHICOKOM
ypoBHE 0e3pa0OTHIIEI B CEIECKOH MECTHOCTH;

- Y CeIbCKHUX XKUTEJeH TPpyaocrnocoOHOTO Bo3pacTa
MEHBIIIe CBOOOTHOTO BPEMEHH, YeM y TOPOJICKHX, - CO-
OTBETCTBEHHO 3,5 mpoTtuB 3,7 yaca B OynHue IHU U 4,8
yaca npoTuB 5,8 yaca B BBIXOJHBIC. Y 00eHX KaTeropuit

3 PaccuuTaHo C UCIIOJIB30BAaHHEM arpernpoOBaHHBIX JaHHBIX; CM. [4].

HaceJICHUs! OHO B OCHOBHOM TPAaTHUTCS Ha OOIIEHUE, OT-
IIBIX, CTIOPTUBHBIE UTPBI, KOMIIBIOTEPHYIO NEATEIEHOCTD,
MPOCMOTP TEJIEBU3NOHHBIX Nepenad u ureHue. O poc-
TYITHOCTH Pa3IUYHBIX BUIOB JIOCYTa MOXXHO CYIUTH O
puc. 2. CeabCKHUE )XUTENN Yallle FOPOJCKUX OBIBAIOT Ha
KOHIIEpTax, MocemarT OHOIHOTEeKyY U criopT3al. Pecro-
paHbl, KHHO, TeaTp, My3€H ropa3/io JOCTyIHEe ropoxa-
HaM.
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Puc. 2. Jlosisl peclIOHAEHTOB, MOCETUBLIKUX paccMaTpUBae-
MBbI€e yIpeskIeHuUsI J0cyra XoTsi 6b1 0AMH pa3 3a rof (B % ot obe-
0 YHCJIa PECIIOH/ICHTOB)

Urak, B C€IbCKOM MECTHOCTH O CPABHEHUIO C TOPOA-
ckoil BoImIe Oe3paboruna. Bmecrte ¢ Tem cenbckue xxute-
JIM IMEIOT MEHBIIIE CBOOOTHOTO BPEMEHH, H €r0 TPyIHEEe
KaueCTBEHHO 3a0IHUTh. OCOOCHHO MHOTO CHIT Y HUX YXO-
JIMT Ha BejieHne qoMarraux fei. CTpykrypa GromkeTa Bpe-
MEHU CBHJIETENILCTBYET O OOJIbIIEH apXanyHOCTH yKJaaa
JKU3HH CEJISH.

JlocTymHOCTB pabOTHI U €€ XapaKTep SIBJISIOTCS BaX-
HEHIIMH (paKkToOpaMu, OIPEACISIIOIIIMH YPOBCHD U YK-
JaJ KU3HH.

ITo naHHBIM BBIOOPOYHOTO OOCIEIOBAHHS OFOKETOB
BpEMEHH, OIIaurBaeMoii pabotsl He umenu 18,1% ropoa-
cKuX U 25,7% CeNbCKUX PEeCIOHCHTOB TPYAOCIOCOOHO-
ro Bo3pacrta (15-59 net ans myxuuH, 15-54 roga 1is sxeH-
muH). be3 ydera yyamuxcs U CTyISHTOB, B OCHOBHOM
Monozexu 15-22 net, gonu 6e3pabOTHBIX CPeaH TOPOC-
KHX W CEeIbCKUX kutelier coctaBmwan 10,1 1 17,2%.

[Moutn 20% 3aHATHIX CETBCKHUX KUTEEH TPYA0CHoCco0-
HOTO BO3pacTa MMeJIH padOoTy BHE CEll MPOKUBAHMS.

Jlnms 13,1% paboTtanu B cenbCKOXO3SIHCTBEHHOH OT-
pacim.

TeHaeHIMs COKpalleHUs] POJIM arpapHOTO CEKTOpa B
CTPYKType 3aHATOCTH CEIBCKOTO HACENEHUS SBISETCS
00BEKTUBHOMN IS TOCTYNATEIBHO Pa3BUBAIOLIETOCS 00-
mectBa. C TeueHHEM BPEMEHH CeJlo IIOCTENICHHO TpaHC-
(opMupyeTcs, MOCIeI0BATENFHO IPOXOAS Yepe3 CTAIUH,

4PacueTsl IPOBOMHIIMCH C HCIIOIB30BaHNEM 0a3bl TAHHBIX 110 OIOKETaM BPEMEHH I10 PECIIOHICHTAM B pa3pe3e ropojia 1 celia, pa3MEeIeHHOH Ha

caiite Poccrara [4].
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XapaKTepU3YIOIIMeCs CTENeHbI0 ypOaHU3UPOBAHHOCTH U
HEBOBJICYCHHOCTH HACEJIEHUS B CEIBX03IPOU3BOICTBO
[15]. IIpu sTOM mpOIECC 3aMEIICHUs CEMBCKOTO XO3s5H-
CTBa JPYTHMH OTPACIISIMH SKOHOMHKH ITPOMCXOIHT ropas-
JI0 MEJICHHEE, O YeM CBHJIETEJILCTBYET HE TOJIIBKO BBICO-
KU IPOIICHT 0e3pa00THBIX M BBICOKAs JOJIS CEJISIH, pado-
TarLIXX BHE CCJI MPOKMUBAHUSA, HO U CJIOKUBIIAACA CTPYK-
Typa 3aHSITOCTH, B KOTOPOU HAOIFOaeTCs IBHBIHA IS QUITAT
paboUYMX MECT, CBSI3aHHBIX C IIPOMBIIIJICHHOCTBIO U Ce-
poit yeayr (cM. Tabnuiy 4).

Tabnwuma 4

Pacnipesie/ieHne CeJIbCKHX H TOPOJACKHX PECNIOH/IEHTOB MO
HaINpaBJIeHUSIM IKOHOMHYECKOM /1eATeTbHOCTH
(B % OT 001IeTr0 YHCIIa 3aHATHIX)

Hamnpasnenus sxoHOMUYECKOR JeSTeNbHOCTH Ceno T'opon
VYmpasnenue, 6€300aCHOCTb, coLOOeceUeHHE 15,6 9,3
Ob6pa3zoBanue 13,7 6,2
CeNbCKoe X03SICTBO 13,1 0,0
3/1paBoOXpaHeHHE 8,3 8,5
PozHuuHas TOProBIIst 7,5 14,3
DHepreTuka 6,4 4,1
O6pabaTsIBaromas IPOMBIIUICHHOCTh 5,6 16,4
Tpancropt 4,8 54
CTpouTeNnbCTBO 3,7 8,7
Ipoune 21,3 27,1

OIHOBPEMEHHO C 3TUM 3HAUUTENIbHAS YaCTh CEIbCKUX
PECIIOHJIEHTOB OXapaKTepu3oBaja CBOI paboOTy Kak
«OYEHB TSDKEIYIO» U «TSDKETYIo» (CM. Tabmmiry 5).

Tabnwuma 5

Pacnpenenenne ceJIbCKHX H TOPOACKHX PECMOHIEHTOB IO Xa-
PAKTEPUCTHKE TIKECTH BBINMOJTHIEMO PadoThI
(B % ot 00I11er0 YnCIia 3aHATHIX)

XapakTepucTHKa paboThI IO (HH3UIECKUM Ceno T'opon
3aTpaTam
OueHbp TSOKEIas U TshKeas 17,1 11,7
Cpennss 50,1 48,0
Jlerkas 32,8 40,3

Urak, cornacHO OIOMXETHOW CTaTUCTUKE, HA YKIaJ
JKI3HH CEIIHCKOTO HACENICHHS BIUSIOT Cienylomue (ak-
TOpBL: MENJICHHAS IUBEPCU(PHUKAINS CEIbCKOW YKOHOMHU-

KM, Beylnas K 0e3paboTHIe U OTTOKY U3 cella Hauboee
KBaJTU(UIIMPOBAHHON U 00pa30BaHHOM paboueii CHIIBI; OT-
PaHUYEHHBII JOCTYM K COBPEMEHHBIM OJ1aram; 10CTaTo4-
HO apXaW4Hasi CTPYKTypa OI0/KeTa BpEMEHH B OCTaroIIasi-
cs1 BeIcOKoH poits JIIIX B oOecriedeHnn ceabCKoi CEMBH.
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AJITOPUTM JUIA PA3JIOKEHUA ITOJTHOI'O IPUPOCTA MEXKIY ®AKTOPAMM*

A.B. OpJi0B, kaHO. 9KOH. HAYK,

Canxm-Ilemepbypackuil 2ocydapcmeenHblil NOIUMEXHUYeCKU YHusepcumen

[IpakTHuecky 0JHOBPEMEHHO C BO3HUKHOBEHUEM HH-
JICKCHOTO METOo/a BCTajla 3a/1a4a 0 pa3esICHHUIO JOMO-
HUTEIHHOTO MPUPALICHUS MEXTy BEI3BAaBIIUMH €T0 (pak-
Topamu. CuuTaeTCs, YTO MHICKCHBIIN aHATN3 BIUSHUA (aK-
TOPOB IIPEICTABISIET OENOE IMATHO B TEOPUHU CTATHCTHKH H
3TO CBSI3aHO C OTCYTCTBUEM 00OOCHOBAHHOTO PA3JIOKECHHUS
MOJTHOTO TPUpPOCTa Mo (hakTopaM - mpobiieMa, KoTopas
JUINTETIBHOE BPEeMs He Mo aaeTcs perieHuo. st moxoo-
HBIX CIy4aeB YYCHBIMH MPEIIOKEH s CIOCOOO0B IO OII-
pEleNeHUIO BIUSHUS 10JIei OCTaTOYHOTO 4JieHa Ha (haKTo-
PpBI, HO «Pa3muuHble IPeIOKEHNS. .. He OBLTH JIOTUIECKH
0e3ynpeyHo MOTUBUPOBAHBI i OCTAIUCH HE TIPHHATHIME .
BapuanTsl 1o pacnpeesieHuo OCTaTOYHOrO WieHa U3BECT-
HBI 10]] pyOPHUKO#T « IKOHOMHIECKHUIA (PaKTOPHBII aHATIH3»?.

MaremaTruyecKkoe BbIpa)kKeHUE JaHHOTO SBJIEHUS IIpel-
CTaBUM B OOLIETIPUHSTHIX 0003HAYCHHSIX.

NmeeTtcs nBa HE3aBUCUMBIX KOMIIOHEHTa X 1 Y, mpowns-
BE/ICHHE KOTOPBIX PaBHO Z. VX HauanbHbIE 3HAYEHUS 000-
3HAaYMM KakK XO, YO, ZO; nociuenyomue - yepes X, Y, Z.
[lepexon oT HAYANBHBIX BETMYHH K TIOCIEAYIOIIUM SIBIIS-
€TCSl MUHUMAJIbHO-AUCKPETHBIM, 1 MEXIY HUMH HE Cy-
LIECTBYET MPOMEXKYTOUHBIX 3HAUEHH, TO €CTh MpeInoa-
raeTcsl TUCKPETHOE M3MEHEHHE BETMYHH. AOGCONIOTHBIN
IPUPOCT 0003HAYUM COOTBETCTBEHHO Uepe3 Ax = X — X(;
Ay =Y-Y; Az =7~ 7. O0mnii npupoCT HAXOAUM 110
opmymne: Z + Az = (X, + Ax)x(Y, + Ay). Tlocne ymuoxe-
HUS ¥ COKpAILCHUS MPUXOIUM K popmylie: Az = AxY, +
+ AyX, + AxAy (1).

C Lesblo yNpoIieHus JaIbHEUIIHNX BBIKJIaI0K ITpecTa-
BHUM KOMIIOHEHTHI ¥ (PAKTOPHI B OTHOCUTENIbHBIX BEIUYH-

Hax - TeMmnax pocrta: [, [, I u TeMnax npupocra: i, i, i.

X7y Tz Xy 'z

JIroOble yncia, B TOM YHCIE KaK OECKOHEYHO MaJble Be-

JTUYHHEI (0. M. B.), TaK ¥ OECKOHEYHO OOJIBIIINE BETUIUHBI

(0. 6. B.), MOXKHO MIPEICTAaBUTHh B OTHOCUTEJIHHBIX BETUYH-

Hax; OT 3TOT'0 OHU HE TEPSIOT HU CBOIO OTHOPOIHOCTH, HU

CBOIO 3HAUMMOCTb, HU CBOUX CBOMCTB U KauecTB. B nan-

HOM CJTydae UMEET MECTO IepPeHECeHNE UCCIICIOBAHUS B
UHYIO 00JIaCTh U3MEPEHHUS.

HavaneHble 3Hauenus temnoB pocta / , [ I paBHBI

x0% 0% 20

€IMHUIIE, 2 TEMIIOB IPUPOCTA - HyII0. Paznenus Bpaxe-

nue (1) na XY, = Z, monyqaem: Az/Z = Ax/ X, + Ay/Y +
+ AxAy/ XY, kaxas 4acTh KOTOPOTO B TEMIIAaX MPUPOC-
Ta paBHa: I = Az/Z, i = Ax/X, i,= Ay/Y,. B oTHOCHTEB-
HBIX IPUPOCTHBIX BEJIMYMHAX OOIIUI, MM MOJIHBIH Mpu-
poCT BeIpakaeT Gopmyna: i, =i+ i+ ii (2), tne ii -
OCTAaTOYHbIN, WJIU JOIIOTHUTCJIbHBIU YJICH - PE3YJIbTAT B3a-
UMOJICHUCTBHSI HE3aBUCHMBIX (PaKTOPOB (B CTATHCTHKE Ha-
3BIBAETCS «HEPAZTIOKHMBIM OCTATKOM) ).

Ecnm n3 3aBucuMOCTH (2) BBIIEAUTH OCTATOYHBIN YICH
B Kau€CTBE CaMOCTOSITEJIbHON M BIOJIHE KOHKPETHOMU Be-
JYUHEI, TO OH MOXKET OBITH pa3[elieH Ha YacTH C ITIOMO-
LIbIO IEUCTBUM 3JIEMEHTApHON MaTEMATUKH C TIOCIEYIO-
MM TIPUCOETUTHEHNEM ITHX YacTeH K OIPEASISIONINM UX
¢dakropam. Peus uzieT o npeACcTaBICHHH «YUCIIA - TPOU3-
BEICHI» Uepe3 CyMMY OJTHOPOIHBIX CIIaraeéMbIX, pAaBHBIX
KOJIMYECTBY COMHOXKUTEIIEH.

TpebyeTcst pacnpeneauTh OCTaTOYHBIA YICH MEXIY
(hakTOpamMu i, M i SMHCTBEHHO 0OOCHOBAHHBIM METOIOM
C TeM, YTOOBI TONYYUTh CYMMY U3 IBYX IPHBEICHHBIX
3HA4YEHUH: i = "7 + " (3), tne i” =i+ Klixiy =
= iy+ K2 ixiy npu K2 =1-K |» K&JKJI0€ U3 KOTOPBIX BKJIOYa-
710 OBI TOJIBKO EMY MTPUCYIIIUE OTHOPOIHBIC 3HAUEHUS (hakK-
TOPOB, COOTBETCTBYIOMIKE JIMOO i , 10O i , TO €CTh TpeOy-
€TCA HAUTHU €AUHCTBCHHOC PEIICHUE B BUJAC CYMMBI JIBYX
craraeMbIX. B TaHHOM ciTydae cTOWT 3a/1a4a pacuICHeHUs
BCEH BEJIMYMHBI SIBJICHUS HA YacCTHU, MIPUXOAAIIACCA Ha KaXK-
Ieiid 13 paktopos. 1o yka3aHHOM npobiieMe B IUTEpaType
CJIOJKUJIOCh MHEHHE, YTO COBOKYITHBII pe3yNbTar ACHCTBUS
IBYX (DaKTOPOB HEBO3MOICHO TIPEICTaBUTh B BUIC IBYX
ClIaraeMbIX, KaXJ0€ U3 KOTOPBIX OTpakaso Obl feiicTBre
TOJIBKO OTHOTO, W30JUPOBAHHO B35ATOTO (pakTopa, TO
€CTh ITOJIyYUTh OAHO3HAYHOE PELICHUE B BUJC (PyHKIIUHU:
ii,= o)+ c])(iy)3. Wuage roBopsi, 3aa4y OTHOCAT K Hepe-
maeMsIM npobsiemaM. IlpaBaa, cymecTByeT u HHOEe MHe-
HHE, COIACHO KOTOPOMY COTJIACUTHCS C MOJOOHBIMH yT-
BEPIKICHHUSMH MTOITHOCTHIO HENB3s1*, M 3a/1a9y CIICAYyeT CUH-
TaTh HEPEIICHHOM.

C uenpro ynpouieHus JadbHeHIINX BBIKIaI0K MPOU3-
BEEM 3aMeHy: I = ¢, i = a; iy = b, il_iy = ab; Torma
¢dopmyna (2) npumer BuI: ¢ =a + b + ab.

* OCHOBY JIaHHOI CTaThbH COCTABIISIET UCCIIEIOBAHHUE, ONMPAIONIEECs] Ha NPHHIMIBI HECTAHAAPTHOTO aHAJIN34, OJIOKEHUSI KOHCTPYKTHBHOM
MareMaTuku u crpykrypanusma. Cm.: Opnos A.B. K 000cHOBaHHIO CTENEHHOrO METOJA OmpeleleHus nojeil ocratouHoro wieHa / HayuHo-
texunyeckue Begomoctu CIIGITIY. Hayka u obpazosanue. 2010. Ne 2-2 (100). C. 165-171.

! koHOMHUYECKas SHIMKIONEus. [lonutrudeckas skoHomus. T. 1./ [n. pex. A.M. Pymsiaies. M.: Coserckast sunukioneaus, 1972. C. 554.

2Cwm.: biiomun C.JL. u ap. DxoHOMUUeCKu# (akTopHbiii aHanu3. Jluneuk: JIOTH, 2004. - 148 c.

*Cwm., Hanipumep: [Tucapes 1.1O. Baxxnoe n akryansHoe HaunHanue // Borpocs! skoHoMukH. 1956. Ne 6. C. 152; Ileperpynos B.H. Paznoxenue
a0COMIOTHBIX TIPHPOCTOB 10 (akropam // Yuensie 3amucku no craructuke. 1959. T. V. C. 70; Kaszunen JI.C. Teopus unaekcos. M.: ['occraruzaar,
1963. C. 158; Pasiuxac P.JI., [TnakynoB M.K. KonnuecrBennsiit ananm3 B skoHomuke. M.: Hayka, 1987. C. 135-136 u np.

4Cwm.: Bunorpazgosa H.M. O nprMeHeHHH HHIEKCOB B aHAIMTHYECKUX pacuerax // YdeHble 3anucku 1o craructuke, 1963. T. VII. C. 213.
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[puunHa HEeymay Mo pas3aeieHHI0 OCTATOYHOTO WieHA
MEXIy BBI3BaBIIMMU ero (pakropamMu B OCHOBHOM 00yc-
JIOBJICHA COTIOCTABJICHUEM 3HAYCHUM @ U b, IMEIOIIUX JTU-
HEWHYIO pa3MEpHOCTH (HaIlprMep, METPHI), CO 3HAUEHUEM
HPOU3BEAEHHUS ab, BEIPAKAIOIIETO IUTOIAAb (METPHI B KBAJI-
pare). JlaHHBIC BETUYUHEL, KaK IPaBHUIIO0, HECOM3MEPUMEBI I
HECOMOCTaBUMBI, TO3TOMY MPOOIIeMa OKa3bIBACTCS HEOTIPE-
JIETICHHOM U HE NoJTy4nJia pemeHus. [ lomoxuTenbHbIi Moa-
X0 CBsA3aH C BbIAICHCHUCM CYIIHOCTH SIBJICHUA.

3agava coCcTOUT B 000CHOBAaHUHU METOAA IT0 TOYHOMY H
OJTHO3HAYHOMY OTIPECIICHHUIO JOIH BIUSHUA KaKIOro B
OTAETHHOCTH (PaKTOpa Ha Pe3yNBTHPYIOMINH MOKa3aTelhb
(oOmmmi mpupoCT - i ). ANreOpauvecKuM MyTeM MPEINo-
JaraeTcs MOXYIUTh dIeOpumM, C TOMOIIBIO0 KOTOPOTO JI0-
CTUIaeTCsl OHO3HAYHBII pE3yJIbTaT BEIUUCIEHUS T0JIEH OC-
TaTOYHOTO WICHA U UX yYacTHe B ONIPEICICHUH ITPUBEICH-
HBIX 3HAYCHUU (HAKTOPOB. A2opumm HO360MUM PA3NO-
Jrcums npupaujerue QYHKYUY HeCKOIbKUX He3aA8UCUMbBIX
nepemMeHHbiX HA PAGHOe YUCTY COMHOdCUmenel Konuye-
cmeo Hezasgucumvlx ciazaemvix. Kaxmoe ciaraemoe goi-
JKHO 00J1a/1aTh OJTHOPOIHBIMH MPU3HAKAMHE, U KaXKI0C U3
HUX COIEPXKHUT TOIBKO €My MPUCYIIYIO BEIHUUHY BITHSI-
HUSI Ha Pe3yJBTUPYIOIIHIA MoKa3arens. Bompoc kacaercs
YCTaHOBJICHHS MIPABHII IO OIIPEACICHHUIO T0JICH HE3aBHCH-
MBIX CJIaTaeéMbIX, B COOTBETCTBHHU C KOTOPEIMU (hopMHpY-
€TCs BeJIMYMHA OCTATOYHOTO WICHA.

B kadecTBe He0OX00UMO20 npu3HaKa No ONpPEICICHUI0
JOJIel OCTaTOYHOTO WieHA MPUHUMAeM YCIIOBHE O He3a-
BHCUMOCTH ompeaessionux ero yacteil. Kaxnas nons
BKJIFOYAET TOJHKO OHOPOIHBIE M OMHOMIOPSAKOBBIE COCTAB-
nstrorue. B kauecTBe docmamouno2o npusHaxa MpUHU-
MaeM yCIIOBHE 00 OTPaHUYICHUH €T0 BEIHMIHUHBI KOHKPET-
HBIMU I'PaHUIIAMHU, BBIXO/ 3a KOTOPbIC HEJOIIYCTHUM.

CoOurofeHre HeoOX0IUMOTO U I0CTATOYHOTO YCIOBHS
IMPUHUMACM 3a BBIIIOJJHCHUC KPUTCPHUA JOCTOBECPHOCTHU 1O
ONpEeNETICHUIO 10JEH 0CTaTOYHOTO ujieHa. Ha KoHkpeTHOM
npUMepe MOKAKEM, Y4TO CYIIECTBYET BO3MOMXHOCTD pa3-
JI0>KEHHS OCTATOYHOTO WIeHA (IOIIOITHUTEIEHOTO IIPHPOC-
Ta) MEXIy (PaKTOpaMHU C YIETOM BBINOJIHCHUS KPUTEPUS
JOCTOBEPHOCTH.

PaccMoTpuM MPSIMOYTONBHUK CO CTOPOHAMHU a U b, TH-
aroHans KoToporo d paBna \( a*>+ b?). Ha 31oit quaronanu
CTPOUM KBaJpar, MJIOIIa[s» KOTOPOro paBHa: a* + b2 1o
O3HaYaeT, 4To IUIOMIah KBaAparTa MoAeIeHa KPHUBOH JIH-
Hueit L Ha yactu a® u b%, TO eCTh IIOIA/Ib KBaapara CKiia-
IBIBAETCS M3 IBYX YacTel B oTHomeHuu a*/ b2, Ilepen Hamu
JieNieHre TToIaIu (POU3BeCHUS dxd) Ha IBE YaCTH, KaXK-
Jast U3 KOTOPBIX OTPakaeT BETHINHY TOJIBEKO OHOPOIHO-
ro (hakropa. Ho kBagpaT SBISIETCS YaCTHBIM CITy4aeM Mpsi-
MOYTOJNBHUKA, OHA U3 CTOPOH KOTOPOTO INPEACTABISIET
CTOpOHY KBajpaTa. B obriem ciydae miomanp npsaMoy-
TOJBHUKA JETUTCS B TOM K€ OTHOIIECHHH, YTO U TUIOIIAIb

KBazpara co CTOpoHoi V(a® + b?), To ecTh B TOM XKe ca-
MOM OTHOIIIEHHH. Pa3nenenue mionaam npsiMoyrojibHuKa
(xak u KBajpaTa) Ha OCHOBE TeopeMsl [Ingaropa mexay
€ro COCTaBHBIMHU YacTsAMH (a*/b?) BO3MOKHO TOJIBKO OJI-
HUM €JUHCTBCHHBIM CHOCO6OM Ipu yCJIOBUHU, YTO JIUHUA
L pOXOUT U3 OHOTO YIiia MPSIMOYTOJNbHHUKA K TIPOTHUBO-
noJiokHOMY. YacThb mIomaay npsiMoyroibHUKa, puiiera-
I01as K CTOpoHe a, paBHa S = a’b’/(a® + b*) (4); npune-
raiomas K cropone b pasna S, = b*ab/(a* + b*) (5); cymma
3THX IUIOMIAJIeH ONPeIeNIAeT BEIMUUHY OCTATOUHOTO UJie-
Ha’. J{onu myio1aiu 0CTaToYHOr 0 YieHa ONpeeeHbl TOY-
HO ¥ OJIHO3HAYHO: OJ[HA YaCTh MPOMOPIUOHAIBHA TOJIBKO
a2, mpyrast - b,

IIponopuuto, B COOTBETCTBUH C KOTOPOH HAXOOUTCS
TUTOMIA/b OCTATOYHOTO WiieHa (ab) OTHOCUTEIHHO CYMMBI
KBaapatoB (a2 + b?), MpUHUMAaEM 3a aaropuTM. st 1By x-
(akTopHO# GyHKIMU OH paBeH: An = ab/(a* + b*) (6) u
MOJTy4eH B PE3yJbTaTe CTPOrO MOCIEA0BATENbHBIX Olle-
panuii. YuTem cieayomuil MOMEHT: a U b - He3aBUCH-
MbI€ [IEPBUYHBIC BEITHYUHBI, TOATOMY U IEPEXO]l KO BTO-
PUYHBIM: OT d K @’ ¥ OT b K b? - BRIpaKaeT OJHOPOHBIE
YJICHBI OTHOT'O CEMENCTRA, CIISJOBATENILHO, M OTHOILICHUSL:
n = a/b u n*= a*/b* - 0CTAIOTCA HE3aBUCUMBIMH BEJTMYHHA-
MH. 3aMeHUB B BbIpaxkeHUU (6) a Ha nb, npunamum dhop-
MyJie aneopumma TpOCTON M U3ALIHBIH BUI: A1 = n/(n* +
+ 1). [Ipencrariennas GpopMysa BeIpaXkacT HE3aBUCUMOE
OTHOIIIEHUE, B KOTOPOM @ ¥ b HEOAHOPOMHBI, TO €CTh HE
MOJIJIeKAT CYMMHPOBAHHIO.

Kak cnenyet u3 dhopmynsl areopumma (6), oH Xapak-
TepHU3YeT yIelbHBIN BEC OCTATOYHOTO WieHa (IPSIMOYTOJIb-
HUKa) OTHOCHUTEJILHO JIOJIel KBapaTOB, IOCTPOCHHBIX Ha
CMEXHBIX CTOPOHAX MPSIMOYTrOJbHHUKA. YHCIHUTENb aneo-
pUmMa sIBISIETCS CPETHETEOMETPUIECKON BETMUMHOM 110 OT-
HOIIIEHHIO K KBaaparaMm (a? u b*), KOTOpbIe ONPEIeIISIOT rpa-
HHILy CYLIECTBOBAHHUS OCTATOYHOrO WwieHa (¢ < |ab| < b?),
MPECTABISS TOPSIKOBOE OTHOILICHHUE. [IpemioxkeHHoe
pasJiesieHue ecTh eJMHCTBEHHO 00OCHOBaHHOE pPelleHHe,
MOCKOJIBKY OJIHA YaCTh IUIOIIA]IH OCTATOYHOr0 YICHA MPO-
HOPIHOHAIBHA TOJIBKO a2, a ApyTas - TOJbKO b2, [Tpu aTOM
OCTATOYHBIH YICH HAXOAUTCS B TPAHUIAX BEITHYHMH, OTBE-
YaIOIINX 32 €ro pasJiejeHHe U YeTKO ONPECISIONINX ero
MECTOIOJIOKEHHE.

HpI/I BCHICCTBCHHbIX 3HAYCHUAX a U b JOJIHU OCTAaTOYHO-
IO YiIeHa OMPEACIISAIOTCS C TOMOLIBIO aieopumma 6e3 Besi-
KOT'0 OCTaTKa Ha OCHOBE MPaBWJI JIEMEHTApHOIN MaTema-
THKU. HanbonbIuii iHTepec MpecTaBIseT CIIe/ICTBHE, Bbl-
Tekarolee u3 reopemsl [Tudaropa: kak otHomeHue a/b?,
TaK u oTHOIEHue ab/(a® + b*) npeacraisor Ge3pasmep-
HBIC U ITIOCTOSIHHBIC KOBq)q)I/IHI/ICHTbI, OTHOCAIIHUECA KO BCEM
BHU/IaM MPSIMOYTOJILHUKOB.

B KkadecTBe WILTIOCTPALINK BBIIOIHEHUS HEOOX0OUMO-
20 NPU3HAKA PACCMOTPUM CHTYAIHIO C IByMsl HECMEIIIH-

S PacKkphITHE JaHHOW 3aBUCHMOCTH TIpeACTaBieHo B ctathe: OpioB A.B. CreneHHo MeTO/ pasiefieHus JOMOIHUTEIBHOTO IPUPOCTa MEXKIY
BbI3BaBIIMMH ero (akropamu // HayuHo-rexunueckue Benromoctu CIIOITY. 2007. Ne 3 (51). C. 193-204.
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BAarOIIUMHUCSA KUIKOCTAMMU. Ka)KHaH N3 HUX PACTCKACTCA
[0 COOTBETCTBYIOIIEH YaCTH IJIOIIAH OCTATOYHOTO UJie-
Ha (CC D D) n monHOCThIO 3aM0NHAET €€ BCro. [paduuec-
Kasi HHTEePIIPETAIs TpoLiecca MPeICTaBlIeHa Ha PUCYHKE,
KOTOPBII OTpakaeT CyTh MPOUCXOMAIIETO MpoLecca: mo-
HSITHE «OCTATOYHBIN YWICH)» MPUOOPETAET HAMTISAHOCTb.
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PI/ICyHOK. Oﬁpa3ona}me He3aBHCHMBIX /10JIeii 0CTATOYHOTIO
YJjieHa

CKOHCTpYHPOBaH 00BEKT, IMEIOIIHUIT TPO3pauHbIii reo-
METPHUYECKUH CMBICH, C TIOMOIIBI0 KOTOPOTO OTKPHIBACT-
sl BOBMOXKHOCTD HaIJISITHO MIPE/ICTABUTH COJIEPIKaHUE ca-
MOTO SIBJICHUS - KAPTUHY Pa3I0KEHHsI OCTATOYHOTO WICHA
MEXy BBI3BABIIMMHU €r0 (pakTopamH.

Inomans CLD,D = a* ab/(a* + b*), a omans CC,LD, =
= b’ ab/(a® + b?), Kaxkaas U3 KOTOPBIX SIBJISETCS €CTECTBEH-
HBIM IPOJIOJKEHHEM COOTBETCTBYIOMMX (PaKTOPOB: i x/ |
i x] , 4TO HAIVISIHO UILTIOCTPUPYET PUCYHOK; IPH STOM
Ixo " Ivo, 110 OINpPENEIEHUIO, PABHBI eAUHHULE. B 3TOM City-
Yae MpUBEICHHBIC 3HAUCHUS (PAKTOPOB B TEMITIAX IPUPOC-
/T(a Sicre;;sfgg:) " o=i +i’ i,/( i+ iyz) (M), v =i+ ixif /

i iy opu (=" + i”l’y. Tonbko cymma OJTHOPOJI-
HBIX BEJIMYHH Oy/IeT OHO3HAYHO COOTBETCTBOBATH IPOH3-
BEJICHUIO COMHOXMUTENEH. B naHHOM ciyuae numeeT MecTo
MpeICTaBIeHNE «UHCIA-TIPOU3BENCHUI» Yepe3 CyMMY
OJIHOPOJTHBIX CJIaraéMbIX, COOTBETCTBYIOIINX KOIMYECTBY
COMHOXHUTEIIEH.

[IpuBeneHHOE penieHue anredpandecku 0e3ynpedHo u
TeOMETPUUECKH HATTISIIHO.

Dopmyna areopumma NOTyIeHa HA OCHOBE SICHOTO T€0-
METPHUECKOTO TIOCTPOCHHUS U MPOCTHIX aNreOpamdecKix
npeoOpa3oBaHuii. ITO 03HAYAET, UTO JIFOOOE MPOU3BEE-
HHUE MO’KHO O0OOCHOBAaHHO Pa3JIOXKHTh HA CYMMY cjarae-
MBIX 0€3 OCTaTKa Mpu COOMIOICHUN HEOOXOJUMOT0 U 10C-
TaTOYHOTO MPH3HAKOB (BBITOTHEHHS KPUTEPHSI TOCTOBEP-
HocTH). i 3TOTO cleayeT MpelcTaBuTh Jboe yucio-
npousgedenie 9aCThI0 OOIIEH CHCTEMBI, KOTOpask BKIIO-
YaeT KOMIIOHEHTHI (Ha4aJbHbIC U MOCIEAYIOIIHE), UX pa3-
HOCTB B BUJIE (DaKTOPOB M IIPOHM3BEICHUE ITHX (PaKTOPOB -
OCTaTO4YHBIN wieH. JlOCTOBEPHOCTh PELIEHUS IOATBEPXK-
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JIAeTCsl BBIMOJIHEHHEM KPUTEPHSI IOCTOBEPHOCTH: JIEJICHHE
OCTaTOYHOI'0 WieHa IPOUCXOIUT B OTHOLLIEHUH HE3aBUCH-
MBIX BEIUYHH: @’ U b?, a ero Beau4yuHa gb OrpaHUueHa
«CHH3Y» U «CBEPXy» KBaJparamu a* U b? Kak CperHereo-
METPHUUYECKOHN BETMYMHON B TEOMETPUUECKOM IPOTPECCUH.
O6acTh, OrpaHHYEHHAsT KBaapaTaMu a*> U b?, BKIIOYaeT
MHOXECTBO YUCEJI, HO TOJIBKO OAHO U3 HUX COOTBETCTBY-
€T 3HaYEHHUI0 0CTaTO4HOro wieHa. [IpuHsaToe ycioBue ynos-
JIETBOPSET BasKHEHIIIeMy TpeOOBAHHUIO K OKA3aTEIbCTRY:
OHO 0003pHUMO U BOCTIPON3BOIUMO.

AnTOpUTM Kak ¢popMa MaTeMaTHueCKOTO BBIPAKEHUS
MPENCTABIISIET CTpaTareMy neicTBust. OH IpeCcTaBIsier 00-
IIMH METOJ, MO3BOJIAIOIIUI penarh 0 OAHOMY U TOMY
Ke IDTaHy JII00YI0 U3 3a]1a9 OTpeIeNICHHOTO Kilacca, B 1aH-
HOM CIIy4yae pa3jIoKEeHHE IPOU3BECHUS Ha OJHOPOHBIE
U COIIOCTaBUMBIE CllaraeMble, paBHbIE KOJIMUECTBY COMHO-
skuTenel. JlocTOBEpHOCTD NOMIKHA OBITh OJTHOM U OKOH-
YaTeNbHOM, ¥ TO, YTO BEPHO IS ab, TOIKHO OBITH BEPHO
U JUIS IpyTUX (QYHKIUH.

Hatigenusle 10 OCTaTOYHOTO YWIEHA ITO3BOJISIOT 3aK-
JIFOYUTDB, YTO €T0 MJIoaaAb NpEACTABISACT HE MEXaHUYCC-
KO€ COeIMHEHHE JIBYX HE3aBHCHUMEBIX BeMHUUH (ab), Kak
MNPUHATO CUUTATh, a 00pasyeTcs U3 JBYX Pa3HOPOIHBIX
JoJIe, COmeprKaIuX KOHKPETHYIO HH(POPMAIIHIO O CBOEM
coctae. [IpoHCcXOIUT HE CMENIMBaHUE JBYX HE3aBUCH-
MBIX (Pa3HOPOIHBIX) BEINYNH, a UX IPHCOCTMHEHUE IPYT
K apyry. [lonTBepkaeHIEM TaKOTO METOAA CITY>KUT MOJIO0-
JK€HHUE, YTO B OCHOBE YMHOXKEHUS JIE)KUT CIOKEHHE KaK
Oosee mpocToe U UCXoAHOE AeicTBHEe. DAaKTUYECKH YacTH
OCTAaTOYHOTI'0 4WIEHA «IIPUKPEIJISIOTCS» K CBOEMY OJIHO-
poaHomy dakTopy.

[Iepeiinem oT onucaHusI MOAENH PEIICHUS K BBIICHE-
HUIO CTPYKTYPHBIX 3aKOHOMEPHOCTEH.

[IpenoxeHHoe peleHne B BUIE IPeICTaBICHUS 10~
manu (Mpou3BeJCHHs), COCTOSIICH U3 IBYX HEOAHOPO-
HBIX YacTel, BEIXOIUT 32 PaMKH COOCTBEHHO MaTeMaTHK!
1 o0OpalaeTcst K CyTH caMoro siBlIeHus (MPUHIUI KOHCT-
PYKTHBH3Ma U CTPYKTypaju3Ma, 4TO O3HAYaeT: MPOCTO
yycna He CYUIECTBYET, a €CTh B3aMMOCBSI3aHHbIEC U B3au-
MOOOYCIIOBIICHHEIE CTPYKTYpHI). Pemenne cBsi3ano ¢ j10-
THYECKHM CKauKOM - C TIEPEXOIOM OT KOJMYECTBEHHOTO
HCUUCIIEHUS K KAYECTBEHHOMY aHaJIu3y SIBJICHUS, U OT Ma-
TEMaTHUYECKUX BBIPAKEHUH TpeOyeTCs HE TONBKO CTPOTOe
JI0Ka3aTeJbCTBO, HO U BO3MO)KHOCTb HAIJISIIHOTO I'eOMeT-
pudeckoro nocrpoenus. [pu peniennn ycioxHsomeics
3aJlaud NMPUILIOCh KOHCTPYUPOBATh HOBYIO CUCTEMY I10-
HSATUN: OAHOPOHBIE U HEOJHOPOIHBIE YJICHBI IPOU3BEIE-
HUSI, IEPEX0] OT JIMHENHON pa3MEPHOCTH K Pa3MEPHOCTH
miomazae u o6pemMoB. OTCIOA BBIBOA: PACCMOTPEHUE
MaTeMaTHYeCKUX MpoOJieM He OCHOBBIBAETCS HA 3JIEMEH-
TapHBIX OYEBHIHOCTAX, OHO CBSI3aHO CO CTPYKTypaau3-
MOM, @ UMEHHO € TIOCTI)KEHUEM CTPYKTYpPHOI CyTH ocTa-
TOYHOTO useHa. Peub uer o opMe CHUMBOIUYIECKOTO BbI-
pakeHHs - GOPMYJIE JTIOTHIECKOTO HCUHCIICHUS; O 3aMeHE
BbIpaxxeHUs (ab), BOSHUKAIOIIETO HEMOCPEICTBEHHO B pe-
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3yJbTaTe JOTMUECKOTO aHAIHN3a U3 OTIMCAHUS CXEMBI, IpY-
TUM BBIpakeHueM: (a™ + "), yIOBIETBOPSIONINM OTIpe-
JACJIICHHBIM Tpe6OBaHI/I$[M CTPOTOCTH U SICHOCTHU, HO B TO
K€ BPeMsI OCTaBasiCh SKBUBAJICHTHBIM IIEPBOMY 10 CBOCH
CYyTU U 3BHAYUMOCTH.

[Tepexon K HOBO# CUCTEME UCUUCIICHUS TOJIKEH ObITh
MaTeMaTUYECKHU U JIOTHUECKH Oe3yTpeyeH: B peACTaBIIeH-
HOM PELICHUH UMEET MECTO MEepPEeXo OT JIMHEHHOHN pas3-
MEPHOCTH UCYHCIICHHSI K UCUUCIICHUIO MJIoLIaiel U 00be-
MOB IIPH PACCMOTPEHUN MHOTO(DAKTOPHBIX (DYHKITHH.

BriBon oueBHCH: UeM IIyOKe uaes, TeM TpydHee ee
MMOCTUTHYTh. PealbHOCTh TaKoBa: IMEET MECTO BBIpaKe-
HUE IBYX UJIN HECKOJIBKUX COMHOKHTEJICH TEM K€ CaAMBIM
YHCIIOM CIIaTaeéMbIX, KaX10€ 13 KOTOPBIX COAEPKHUT TOIb-
KO €My IPUCYIIHE OJHOPOAHLIE YJICHBI.

CornacHo TpeayiaraeéMoMy METOAY, U HCUHCICHUH
OCTaTOYHOTO YJieHa 0. M. B. BRICTYAIOT HE KaK MepeMeH-
HBIC ¥ HEM3BECTHBIC BEJIMIWHBI, K KOTOPHIM HE MOTYT OBITh
IPUMEHEHB! aaredpandyeckue IeHCTBUS, a KaK OObIUHBIC
OIITY TUMO-KOHKPETHBIEC BEIUYHUHEI (TIIABHOE yCIIOBUE HE-
CTaHJapTHOTO aHanu3a). [IpeioskeHHbIN anropuTm odec-
MIeYNBACT YTOYHEHIE OKOHYATEIHHOTO Pe3yNbTaTa IIpH Ie-
pexozie OT COMHOXHTENEH K CyMMeE ClIaraeMbIX.

[IpencraBnenHoe penicHNE MOATBEPKAACTCSI KOHCTPY-
MPOBaHMEM HOBOTO 00BEKTa, HA OCHOBE KOTOPOTO MOXHO
3aKIIFOYHTH, YTO (PAaKTUIECKH EINHOTO OCTATOYHOTO YICHA
HE CYIIECTBYET, a €CTh JBE HE3aBHCHUMBIE APYT OT Ipyra
BEJIMYMHEI - TOJIF, CYMMBI KOTOPBIX U OTIPENIEISIOT BEIH-
YUHY OCTATOYHOTO WieHa. [lmomaab 0cTaTOYHOro 4iieHa B
Ka4eCcTBE EIMHHIIEI Pa3MEPHOCTH UMEET JBA Pa3IHIHBIX
Keéadpama, MeXIy TeM KaKk CTOPOHBI OCTATOYHOTO UYJIeHa
(IpsIMOYTONIFHHKA) HMEIOT APYTYIO SAHMHUITY pasMepHOC-
TH - OIUHY.

KpurepreMm noCcTOBEPHOCTH IpeIaraeMoro MeTona
BBICTyMaeT TpeOOBaHME MO MPEICTABICHHIO MIOJHOTO MPH-
pocTa (Az WM i) B BUJIE€ CyMMBI IPUBEICHHBIX (PaKTOPOB
KaK He3aBUCUMBIX BEJIMYHMH 0€3 0CcTaTKa, TO €CTh 0e3 KOH-
CTPYHPOBAHUS JOTIONHUTEIBHBIX YCIOBHI U UCTIONB30Ba-
HUSI METO/Ia MOCIIeI0BaTENbHBIX MpubImkeHuit. [lpucoe-
JMHEHHE JI0JIel OCTAaTOYHOIO WieHa K pakTopaM U OyaeT
COOTBETCTBOBATh UX MIPUBEACHHBIM 3HAYCHUAM.

MeTox TOKEH 0CTaBaThCs CHPABEIINBEIM BHE 3aBH-
CUMOCTH OT:

- a0CONIOTHBIX 3HAUCHU aHATU3UPYEMBIX BEITHUIH;

- KOJTM4eCTBa 3aIciiCTBOBAaHHBIX (DAKTOPOB;

- OJTHO- WJIM pa3HOHATIPABIICHHOTO JEUCTBHUS (PaKTOPOB;

- TOYHOCTH BBIYUCJIICHUSA (OFpaHI/I‘II/IBaeTCﬂ BO3MOXHO-
CTSIMU U3MEPEHUS).

IIpu onpenenenuu 1oyel OCTaTOYHOIO WIECHA BBIIOI-
HEHHE 3TUX TpeOoBaHuUit 00s13aTebHO. Pesynbrar nemenus
OCTaTOYHOTO YJIEHa OTPaKaeT aHAIOTMYHbIE U3MECHEHUS
(hakTOpoB, a PaBEHCTBO (haKTOPOB COMPOBOKIACTCS pa-
BCHCTBOM JI0JICH OCTATOYHOI'O YJICHA.

Ha ocHoBe anroputMa oka)xeTcst BO3MOXKHBIM 3 dek-
TUBHO HAlITU IPOU3BOAHYIO (DYHKIUIO IIPU €€ CYIIECTBO-

BaHMU C JII0OOH CTENEHBIO TOYHOCTH, TO €CTh OJHO3HAYHO
1 000CHOBAHHO PA3JI0’KUTh OCTATOYHBIH YICH MEXKIY BBI3-
BaBIIUMH €T0 (haKTOpaMH U OT MYJIBTHIIMKATHBHOM (op-
MBI IEPEHUTH K aINTHBHOH C TEM )K€ CAMBIM YHCIIOM Clla-
raeMbIX. B kauecTBe moaTBepKACHUS paboTOCIIOCOOHOC-
TH MPEUI0KEHHOTO METOIa PacCMOTPUM KOHKPETHBIC ITPH-
MEpBHI.

Ilpumep 1. JlaHo 4ucio a, KOTOPOE MPEACTaBUM MTPOU3-
BeneHUeM: |xa (ocTaTo4HbId WwieH): i = 1 u i, =a (paxTo-
pen). Ho popmyne: i=i+i+ii naxomum: i=1+a+a=
=1+2a,npu: i? =1+al(l +a*);i” =a+ aa’/(1 +a*),
a X cCyMMma paBHa: i = i + " =1+ 2a.

¥4 X X

Tpumep 2. Tano I_ = I I, Tie TeMIIbI pOCTA MOJNOXKH-
TenbHbl: [ = 1,2; Iy = 1,4; .= 1,68. Temnsl mpupocra u
OCTAaTOYHBIA YJIEH COOTBETCTBEHHO paBHbL: i = (,68;
i =02 iy =0,4;ii = 0,08, to ectp 0,68 = 0,2 + 0,4 +
+ 0,08. T'eomerpuueckas nporpeccust umeer Bua: 0,04;
0,08; 0,16 (%, ii, izy), [py¥ 3HAMEHAaTeNe MPOrPeCCHU
q = 2. Vcnonw3ys GpopMynbl NpUBEIESHHBIX 3HAUYCHUM:
"= i}_iyii/(izx-ir izy) uiv = i}_iyii/(izx-ir i2y), HAXOIMM HX
YHUCIIOBBIE 3HAYCHUS:

i =0,2+ 0,08 x 0,04/(0,04 + 0,16) = 0,216;

i, =04+ 0,08 x 0,16/(0,04 + 0,16) = 0,464;

=07 40 = 0,216 + 0,464=0,68.

IIpumep 3. lano I =1 I} , TJIe TEMITBI POCTa OTpHUILIA-
tenbhbl: [ = 0,8; 1 = 0,6; [ = 0,48. Temnsl npupocra u
OCTaTOUHBIH YIEH COOTBETCTBEHHO paBHbL: i = - 0,52;
i =-02; iy =-04, ixiy = 0,08, To ectb - 0,52 =-10,2 -
- 0,4 + 0,08. I'eomeTpruueckasi MPOTPeccCUsi UMEET BHI:
0,04; 0,08; 0,16. Mcionb3yst popMyIibl IPUBEISHHBIX 3HA-
YEHUH, HAXOJUM UX YUCIIOBbIE 3HAUECHUS:

i =-0,2+0,08 x 0,04/(0,04 + 0,16) = - 0,184,

i”f"v =-0,4+ 0,08 x 0,16/(0,04 + 0,16) = - 0,336;

="+ =(-0,184) + (- 0,336) = - 0,52.

Tipumep 4. lano I_ =1 I, rie TeMIibl pOCTa pa3HOHAII-
pasienst: [ =0,8; 1 =1,4;1 =1,12. Temnsl mpupocTa u
OCTATOYHBII YIE€H COOTBETCTBEHHO pasubl: i = 0,12;
i =-02; iy =0,4; ixiy =-0,08, To ectp 0,12 =-0,2 +
+ 0,4 - 0,08. TeomeTpuueckasi mporpeccus UMeeT BU:
0,04; 0,08; 0,16. Mcronb3yst opMyJibl IPUBEICHHBIX 3HA~
YEHHIA, HAXOJJUM MX YUCIIOBbIE 3HAUCHUSI:

i =-0,2-0,08 x0,04/(0,04 + 0,16) = - 0,216;

i = 0,4 - 0,08 x 0,16/(0,04 + 0,16) = 0,336;

="+ =-0216+0336=0,12.

[Ipu paxTopax, NIMEHSIIOMUXCS B IPOTHBOMOIOKHBIX
HaNpaBJIEHUAX, 3aKOH pacIlpeesIeHUs] 0CTaTOYHOI0 WieHa
MOJYUHEH 001IeMY TTPaBUITY.

Tpumep 5. lano I_ =1 I, rjie TeMIibl pOCTa pa3HOHAI-
PaBJIEHBI, a TEMITbI IPUPOCTA CPABHUMBI C TEMIIAMH POC-
ta: [ =-1,0; I) =2,0; 1, =-2,0. Temmsl mpupocra u ocra-
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TOYHBIN WIEH COOTBETCTBEHHO paBHbL: i = -3,0; i =-2,0;
iy =1,0; ixiy =-2,0, To ectb -3,0 =-2,0 + 1,0 - 2,0. T'eo-
MeTpHueckasi nporpeccust umeet Bum: 4; |2|; 1. cnons-
3ysi hOpMyJIbI MPUBEICHHBIX 3HAYCHUN, HAXOIUM HUX YHC-
JIOBBIC 3HAYCHUS:

" =-2,0-2,0x4/5=-3,6;

v =1,0-2,0x1/5=0,6;

L= i = - 3,6 +0,6 =-3,0.

Hcxons 3 METONHUKU pa3loXKEHUs 1 ABYXMEPHOU
(YHKINH, HECTIOAKHO BBIBECTH aleopummul A GyHKINH
OoJee BBICOKOTO TOPSIIKA, KOTOPBIE MIYT BOCIEI MpPE-
mecTBytomuM. /st TpexdakTopHOi Mozen OH mpuodpe-
TaeT BUL: AJI3= ixiyiz/(ix3+ iy3+ iz3) - OTHOIICHHE MTapaJuiene-
Mumeaa K KyoaMm COOTBETCTBYIOMIMX pedep. B Temmnax po-
cra tpexakTopHas monenb umeet Bua: [, =111 . B Tem-
nax MpUpoCTa NoJydaeMm:

io=i +i +i+ii ‘il tii ‘+iii, 9
w X v z xy Xz vz xXyz

¢ yuetoM 3aBucumocteit (7) u (8) momyyaem TpexdsieH-
Hy10 Qopmyiry: i =i + M+, Tae i, i, i - IpuBe-
JIEHHBIE 3HAYCHHU S TEMIIOB IPUPOCTA TpeX(HaKTOPHOH MO-
JIeTH HAXO/SITCS M3 BRIPKCHUI:

P2

i 72 73

1

+ii

i
- . .. X X PRI X

np — _ .

R N A S A i2+i2+lflylzz'3+i3+i3’(10)
X y x z x y z

i? i? 3

v .. y v .

S I —+iii —— = (11

+2 Yz j2442 xyzl3+l3+l3’( )
¥y y z x y z

m=itii =
yoy o xy g
X

l'2 r2 l'3

i
+ .. Z .
LA B S S (12)
X y z

z

i2+i2
X z

+ii

" =i +ii ; ;
z 'z xz vz lv(z —+ 122

IIpumep 6. lano I =1 I} L, rjie Temmbl pocTta pasHo-
wanpasnens: [ = 1,2;1 =0,7;1 =1,5;1 = 1,26. Temnsl
IPUPOCTA ¥ OCTATOYHBIN UIEH COOTBETCTBEHHO PABHBL:
i,=026;i =020 =-03;7=0)5ii =-0,06;
ii=+0,1;ii =-0,15iii =-0,03, ro ectp 0,26 =
=0,2-0,3+0,5-0,06+0,1—-0,15-0,03. [ToxcraBus
MPUHSATHIE 3HAYSHUS TEMIIOB ITpupocTa B popmymns (10) -
(12), momyunm:

" =0,2-0,0184615 + 0,0137931 - 0,002264 =
0,193065;
" =-0,3-0,041534 - 0,039706 + 0,00764 =
- 0,3736;
" = 0,5+ 0,086207 — 0,110294 — 0,035378 =
= 0,440535;
i =0,193068 —0,3736 + 0,440535 = 0,26.

ITo ananmoruu ¢ onpeeneHUueM alropuTMa ajis Tpex-
(dakTopHOH QYHKIIMHM HAXOAUM AIeOPUMM ISl YeThIpeX-
(axropHoit dpynkuuu: An, = ixiyiziv/(i“x + i“y +i + i),
KOTOPBIH BBICTYIAET BOCIIE] IPEAIECTBYOIEMY A, TIPH
COXpaHEHUH OTHOIOPSIIKOBOCTH.

OnHOMOPSAAKOBOCTh JOCTUTACTCS B PE3YJNIbTATE yueTa
COOTBETCTBYIOLIUX Ha4aJIbHBIX 3HAY€HUH KOMIIOHEHTOB (0
ecmy 3a cuem cooepIHCamenbHol CMOpPOHbl AGNEHUL), I0-
MOJTHSIOIIMX Y KOHKPETHO OINPEAEIISIOIINX COOTBETCTBRY-
IOIINE clIaracMble NPUBECHHBIX 3HAUCHUH (haKTOPOB, UTO
obecrieunBaeT CpaBHEHNE U COMOCTABIICHUE aHATU3UPYE-
MBIX BenuduH. Hampumep, 1is TpexdakTopHOH GpyHKIMN
MpHUBEJICHHbIC 3HAaYCHHS (hakTopa " , C y4eTOM Havajb-
HBIX 3HaUCHUH KOMIIOHEHTOB, UIMEIOT BU]I;

iii

iri + 2 ixiz n Xy
wh j2 42
X z

p — . ) x) .2 yz )
lx IyOIzolx_l—Izle i2+42 lxi3+'3+l'3
X y x ¥ z

31eck KaxJas JI0Jsl OCTATOYHOTO 4YJIeHa COCTOUT U3
OJHOPOTHBIX U OTHOIIOPSIKOBBIX YacTeH, 4TO AeaeT uX
CpaBHUMBIMU U COMMOCTAaBUMBbIMHU. 3TO npuaact METoay
VHUBEpCAnbHbIll XapaKTep, a yueT ko3 uIrenTa nepex
aneopummom B TIOKa3aTeJIbHON CTEIIeHH, COOTBETCTBYIO-
LU KOJMYECTBY COMHOXHUTEIEH, TO3BOJISET HA3BATh IPE-
JIO)KEHHOE PEIICHHUE CIMeneHHbLM MemoooM.

CriocoOHOCTh CTENEHHOTO METOAA PAcKIIaIbIBaTh OC-
TaTOYHBIH YJIeH HE TOJIBKO [T IBYX- I TPeX(PaKTOpHOM
(GYHKINH, HO ¥ IUI MHOTOMEPHBIX - TIOATBEPKAAET YHH-
BEpCAJbHBII XapakTep MpeAIoKeHHOro MeToia. Penienue
CBEJICHO K TIOCIIEIOBATEIIFHOMY MPUBEICHHUIO 7--MEPHOU
(yHKIIM K ABYX4JIEHHOMY ypaBHeHHIO. [lepexon ot n-mep-
HOW ()YHKIMU K n +1-MepHOW (h)YHKIIMM OCHOBaH Ha WC-
TMOJIb30BaHWUH NPEAUICCTBYIOMICTO aJIrOPUTMA, YIUThIBAIO-
IIEro MPOHCIIeANIee H3MEHeH e. JI0CTOMHCTBO 3TOTO Me-
TOAa COCTOUT B TOM, YTO OH MO3BOJIACT IMOJYYUTH OJHO-
3HAYHOE PEIICHHUE TI0 PA3IIOKEHHUIO ITOTHOTO IIPUPOCTa MEXK-
ny daxropamu. JIByxdakTopHas (h)yHKLUS OCTAETCs OCHOB-
HOW MJIM HaYaJIbHOM 17151 ocnenyromux Gynkmmid. Jlroboe
NPOU3BEACHHE U3 71 COMHOXKHUTEIIeH pacKiaiblBacTcs Ha 1
OTHOPOJHBIX CIIAaraeMBIX €THHCTBEHHBIM CITIOCOOOM.

W3 paccMOTpEHHBIX BbIILIE IPUMEPOB BUIHO, YTO MPE]-
JIO>KEHHBIH METOT TI03BOJISIET Pa3NIOKUTH JOTIOTHATEIHEIH
IPUPOCT 1O (PaKTOpaM MOTHOCTHIO Oe3 Kakoro-1udo oc-
TaTKa ¥ MPEeIIOYTEeHIS C HAIepe 1 3aITaHHOHN CTETICHBIO TOY-
HoctH. Beipaxkenus (7), (8), (10), (11), (12) ynoneTBo-
PSIOT TpeOOBaHMAM MaTeMaTHIECKOU JIOTHKH BHE 3aBHCH-
MOCTH OT a0COJIOTHBIX 3HAYEHUHN BETUYNH, BXOIAIIUX B
¢dopmyisl (1) wim (2), a Takke UX OJHO- WIH pPa3HOHAI-
paBieHHOCTH®.

Jlist winmrocTpanuu xKu3HecrnocooHocTr Gopmyi (7) U
(8) Bocnosnp3yemcs npumepom u3 kauru [.B. KoBanesc-

¢ [IpensioxxeHHass METOANKA MOXKET OBITH MPUMEHEHA, HAPHMEp, NP Pa3aeie CIOPHOM IUIOMaAN WK 00beMa, TO €CTh OHa MOXET OBITh
BOCTpeOOBaHa ISl pELICHHS pa3JINUHbIX IPAKTHYECKHX 3a/1a4, HallpuMep At paszena aksaropun Kacrmiickoro mops.
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Koro «MHIeKCHBI METO B SKOHOMHUKE»’ (0003HAUYECHHUS
aBTOpa MpUMeEpa).

Ipumep 7. Yucno pabouux (7) B 6a30BOM mepHoze
cocrapisio 1200 yenoBek, a BeIpaboTka (V) Ha OIHOTO
pabotHuKa - 50 ToHH yrs. B nocnemyromem yrcio padort-
HHUKOB cokparmioch 10 1000 denoBek, a BeIpaboTKa cocTa-
Bui1a 40 TOHH. JI0NOITHUTENBHBIA IPHPOCT (HEPA3TOKUMBII
oCTaToK) Haxomutcs u3 Buipaxkenus: (T, - T)x(V, - V) =
=(-200)x(-10) = 2000 ToHH. Ha 0ocHOBE OIy4EHHOTO pe-
3yJbTaTa aBTop KOHCTAaTHPYeT: «OIHAKO eIle HUTIE U HHl-
KOMY HE yAaBaloCh JOOBIBATh YIoOJIb TAKUM “‘OPUTMHANb-
HbIM” criocobomy. (Peub HIET 0 TOJIOKUTEIIEHOM 3HAKe
npupocta.) B nelictButensHoCTH Bee npaBuibHO. [loso-
JKUTENHHOE 3HAYEHUE OCTAaTOYHOTO uiieHa [(-Af)x(-Av)] -
«HE MCKYCCTBEHHO CKOHCTPYMPOBaHHAs BETMYMHA», KaK
ToJIaraeT aBTop MPHMepa, a BEIpaskacT MTHOBEHHEIH Tepe-
xon T, k cBoeMy 6a30BOMYy (MCXOAHOMY) 3Ha4YEHUIO T, &
BEJIMYUHEI Vl K VO. B 3TOM cityyae ocTaBuIascs miomaib
OCTaTOYHOTO 4JieHa (OTHOCUTETILHO BCETO MOJIOKHUTEITBHO-
ro Tena - obiero oobeMa MPOU3BEIACHHON MPOTYKIIUH)
MPCACTABJIACT IMOJIOXKHUTCIbHYIO BCJIIUYUHY. dakTuuecku
HUKAaKOTO YMHOXXEHHS OTPHUIIATEIFHBIX YHCENT HET, a 0CTa-
€TCSl MMPOCTO TOJIOXKUTEIbHAS BeTUYHHA (AfxAV) MoOcie
U3BATHA U3 00MIeH IO OTPHULIATEIBHBIX (PaKTOPOB-
wiowaneh (-AtV,) u (-AvT,). B nanuom ciydyae nonoxu-
TENBPHOE 3HaYEHHUE OCTATOYHOTO WICHA IMEET YETKYIO Ipa-

(brdecKyro HHTEPIPETAINIO, UTO CIEIYET U3 3ePKaIbHOTO
OTpa)keHHs PUTYPEL, IPEICTaBICHHON Ha BEIIICTIPUBEICH-
HOM DHCYHKE.

Paccmorpennsie npumepst (Ne 1-7) cBHIETEIBCTBYET
0 TOM, YTO POJIb Ka)JOro (pakTopa TOYHO OIpEe/eeHa,
[103TOMY HET OCHOBAHUH AJIs1 OTaHUS IPEAIOYTEHUS O~
HOMY U3 HUX. DTO MOATBEPKAAETCS IPOCTHIM TPUMEPOM.
[penmonoxumM, 9T0 Ka9eCTBCHHBIH (PaKTOp YBEINIHICS
Ha 1%, a KomuuecTBeHHBIN - Ha 99%. CrpamuBaercs, Ha
KaKoOM OCHOBAHHUH BeCh JONIOJHUTEIbHBIN IpUpocT (ocTa-
TOYHBIN YJIEH) IOJIKEH OBITh OTHECEH K Ka4eCTBEHHOMY
(axropy? Ipyroii cirydaii: 06a GpakTopa paBHOIIEHHBI, KaK
MOCTYIATh B TAKOM Clry4yae?

ITlpumep 8 w3 xxypHana « IJKOHOMHKA U MaTeMaTHIEC-
KHe METOJIb», npeaniokeHHbild C.C. JIumoBenkum B Tab-
munax 1-38%. McxonHble TaHHBIE 32 HAYAJIBHBIN ¥ KOHEYHBII
HEpPUOABI JaHBI aBTOPOM B Tabnuiie (0603HaYeHUs aBTOpa
npumepa). [losydeHsl 3Ha4eHUS, TOKA3bIBAIOILNE YAEIb-
HBI BEC MEPBOTo NpeanpusTus B pazmepe 43% u BTopo-
T'O MIPEeIIPHUATHSA B pazMepe 57% B o0IIei BennanHe Ipo-
W3BEJICHHON MPOAYKIUHU. DTH JJaHHBIE MTOJTHOCTHIO COTvIa-
CYIOTCSI C TIOJIOKHUTEIEHBIMU a0CONMIOTHRIME 3HAUYCHUSMHU
YHUCIIEHHOCTH U BBIPAOOTKH KaK MEepPBOT0, TaK U BTOPOTO
MPEANPUATHH, TO €CTh KaK10€ U3 HUX BHOCUT COOTBET-
CTBYIOIIMH MOJIOKUTENBHBIHN BKIIaJ B 0011ee yBETNYCHNE
MIPOAYKLIUH.

Tabmauma

Hcxoanbie JaHHBbIE 32 HAYAJBHBIN U KOHEYHbIH nepuoabl

Ipeanpusitus Ipomykuust, mwTyK YUHCIIEHHOCTD, YENIOBEK Beipabotka, oit/ge.
i Qui Qii qoi qu Poi P
1-e mpeanpusTUe 15000 20000 200 250 75,0 80,0
2-¢ mpeanpusTUe 30000 40000 300 350 100,0 114,29
Hroro 45000 60000 500 600 90,0 100,0

B temnax IprUpoOCTa NOJIydacM CICAYIOINE COOTHOLIC-
HUA I KOKIO0r0 NPECAIPUATHA U UX COBMECTHOT'O BJIUA-

s (1,,,):

ly =, Ti, Tii, = 0,25 + 0,0667 + 0,0166 =
1 gl pl gl pl
=0,3333;

fp, =i i i, = 0,1667 +0,1429 +0,0237 =
=0,3333;

iy =i i i =02+0,1111+0,0222=0,3333.

3

ITpuBeneHHbIE 3HaUYCHUSI PAKTOPOB, pACCUUTAHHEIE T10
¢dopmynam (6) u (7), paBHBL:

iy =1i,"+1i,"=02655+0,0678 =0,3333;

Ql
iy =107+ v =0,1804 +0,1529 = 0,3333;
)y q P
iy =17+ 0w =021698 +0,11635 = 0,3333.
q P

VI3 naHHBIX COOTHOIICHNH HAXOANM YAEJILHOE BITUSIHUE
(d) xaxgoro (hakTopa Ha UTOTOBBIH MOKA3aTENb:

d =1(0,21698 — 0,1804) : (0,2655 — 0,1804) = 0,43,
i 43%;

d =1(0,1529 - 0,11635) : (0,1529 — 0,0678) = 0,43,
i 43%;

7Kosanesckuii I.B. HaekcHbI MeTO B 9KOHOMHKE. M.: ®uHaHCH U cTatucTuka, 1989. C. 110-111.
8 Cm.: JIunosenxuii C.C. K naspHeiiieMy pa3BUTHIO HHIEKCHOTO MeToza // DKOHOMHKa 1 MareMarndeckue Metozbl. 1989. T. 25. Ne 1. C. 153-154.
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d =(0,2655-0,21698) : (0,2655 — 0,1804) = 0,57,
AITA 527%;

d =(0,11635 - 0,0678) : (0,1529 — 0,0678) = 0,57,
WIH 527%.

ITo MHeHHIO aBTOpa MpUMEPa, OHU «IIOKa3bIBAIOT CO-
JiepKaTelIbHO BEpHBIE pe3yabrarsl: -0,49 =-1,59 + 1,1, To
€CTb 3a CUET IepepacipeiesIeHNs YUCIIEHHOCTU BKJIa Iep-
BOT'O NIPENPUATHS B UBMCHEHHUE CPEIHEl BRIPAaOOTKHU OT-
puLaTeseH, BTOPOro - MOJoXUTeNeH». B 1ienom, kak cie-
JyeT U3 IPEICTaBICHHOT0 aBTOPOM PACUETa, YBEIINUCHHE
YHCIIEHHOCTH HA 000HX MPEATIPUATHIX YMEHbIIAST OO
pesyiasrat Ha 49%.

[TomoOHBIE pacueThl ¢ KOMIIOHEHTAMH B (aKTOpaMH
TrOBOpPAT O TOM, YTO CaMH 10 ce0e BEIYUCIUTENLHBIE Olle-
palMy HE OTPaXarT PEATbHOTO MOJOXKEeHUs Jei. Takon
ciayyail Kak pa3 1 UMeeT MECTO B paccMaTpUBaeMoil pa-
Oore. B Hell mbITatoTCS 10Ka3aTh, YTO MIPH JOJISIX 00beMa
npoaykuuu, pasusix 0,333 - y nepsoro u 0,667 - y BTO-
pOro NpeanpuATHs, OTHOCUTENBHO BCEU MPOU3BEIACHHON
IIPOAYKLIUHU, COOTHOILLIEHUE COCTABUT He 1 : 2, Kak 3To cie-
nyet u3 nanubix 3agaau (20000 : 40000), a 0,45 € 9,55, To
ecth 1 : 207! MaTemaTUyecKuil anmapar B 3TOM CiIy4ae
CTaJ OpyIUEM 0 UCKAKEHHUIO PEAIbHOTO 3KOHOMHYECKO-
TO SIBJICHUS, IOCKOJIbKY OH OBUI OTOPBAH OT aHAJIU3UPYe-
Mot monienu. [lonydeHHbIe B Tipoliecce JiorapuMupoBa-
HUSI KOMIIOHEHTOB U ()aKTOPOB 3HAYECHUS, HECMOTPSI Ha BO3-
MOXHO (hOpMaJILHO NMPABHIBHEIE C MATEMAaTHIECKOH TO-
KW 3pC€HUSA BbIYHCIICHNA, HC UMCIOT NPAKTUYCCKHU HUYICTO
o01Iero ¢ peajybHO MIPOUCXOISIIINM ITPOIIECCOM, a ITOITO-
MY U HE MOT'YT OBITh IPUHSTEHL.

[IprunHa HECOCTOATENBHOCTH IIpeIaraeMbIX B JIUTE-
patype MeTOZOB U cHOcOo0OB pa3feNieHHs] OCTATOYHOTO
YJICHA HA OCHOBE HCIIOIb30BAHMUS HHEKCOB 00yCIIOBICHA
TeM, 9TO OOJBIIMHCTBO U3 HUX OCHOBAHO HE Ha pa3felie-
HUU BEJIMYUHBI CAMOI'0 OCTaTOYHOIO YWIEHA, 8 Ha MaTeMa-
TUYCCKUX OICpalusiX ¢ TEMIIaMU pOCTa U TEMIIAMU IPUPO-
cTa. 3Aech YMECTHO BCIIOMHHTE 00IIIee IPaBmIIo, corviac-
HO KOTOPOMY YCII€X B pEIIeHUH MPOOIEMEI IIPEAIoIaract
COOTBETCTBYIOIIYIO TOCTAHOBKY 33/1a4H, TOCTPOCHUE 3KO-
HOMUKO-MaTeMaTH4eCKOM MOJIENIN, aHAJIU3 €€ IIPOBEACHUS
C MHTEpIpeTaluei pe3ynbraros’.

PaccMoTpeHHbIe MpUMEphl yOeXKJaI0T HAaC B TOM, UTO
TIPEAIOKEHHBIH aJITOPUTM CIIPaBEITUB U MOXKET OBITH MC-
TIOJTF30BaH Ha NMPAKTHUKE, JaXKe €CIIN IPeICTaBIeHHOE 000-
CHOBAaHUEC BBIITIAAUT HEAOCTATOYHO CTPOTrUM U IIOJHBIM.
CreneHHON METOJI IICHEH caM 110 cebe.

st oileHKH BIMSIHUA NPUMEHEHHBIX PECYPCOB Ha pe-
3yJABTUPYIOIINH TTOKa3aTelb - 3TO MOXKET OBITh PA3TUYHBINA

UTOTOBBIN MTOKa3aTeNb: BasoBoil mpoaykT (BII), roToBsIit
xoreuHbId ipoAykT (I'KIT) mmm BBII, Bocmonb3yemcst xo-
PpO1IO U3BECTHBIMHU KaY€CTBCHHBIMHU IMOKA3ATCIISIMU: IPO-
W3BOTUTEIHHOCTHIO TPy U (POHIOOTAAYCH, KOTOPHIE Xa-
pakTepu3yIoT 3P PEeKTUBHOCTE UCIIOJIB30BaHUS pabodeii
cuisl (PC) u ocHOBHEIX poHI0B (OD). Pabouas cuia u
OCHOBHBIC (I)OHI[I)I OpEeACTABIISIIOT KOJTUYCCTBEHHBIC 110~
kazarenu. CpaBHEHHE CYMMapHOTO BIHSIHHS, C OJHOU
CTOpPOHBI, KOJUYECTBEHHBIX IOKa3aTeleil, a ¢ Apyrou -
KaueCTBEHHBIX TT0Ka3aTeleld Ha MPUPOCT UTOTOBOTO TO-
Ka3aTess, MO3BOJIUT OLEHUTHh UX POJb B BOCIHPOHU3BOJ-
cTBeHHOM Iporiecce. C 3Toil mepio BOCHonb3yeMcst Gpop-
MyJIOH (2) ¥ IPE/ICTABUM €€ B BUJIE PaBEHCTBA: [, = ]pc x
I =1 o % 1 o> KOTOPOE B TEMITaX IPUPOCTA HPUMET BHUL: 1
= (L) x () = () x
x (1 o [ ) Hocne ynpomeHHﬂ nonyqaeM JiBa paBeHCTBa
18n=ipc+z e L (13); i ly Py, T, 0, (14).
HpOCyMMHpOBaB BLIpa)KeHI/Ii[ (13) u (14), momy4uum HO-
By}o 3aBUCUMOCTB: 2/, =i +i +i@ @ +i +i, +
L Lo (15). B pane cnyqaeB 3Ha11eH1/mMH OCTaTOYHBIX
anenoB (i, i, ) u (i, i, ) MOXHO npeHeOpedb, Kak Ha I10-
PAIOK MEHBIIMX CaMUX TEMITOB IpupocTa. Torma paBeH-
creo (15) mpumer Bup: 20, =i +i +i , +i (16),
KOTOPBI BIOJNHE MPUTOACH IS NPUOIIKEHHON OIIEHKU
BJIMSIHUS KOJIMYECTBECHHBIX M KAYSCTBCHHBIX MOKa3aTelIei
Ha UTOTOBBIN MOKa3aTenb. Ha ocHoBe 3aBucumoct (16)
MOXET OBITh ONPEAETICHO KaK pa3JelibHOE, TaK U COBO-
KyIHOE BIUSHUE TOTO WIM HHOTO (akTopa. Hampumep,
00BbEeTUHUB, C OJHON CTOPOHBI, KOJINYECTBEHHbIE (haKTO-
pb1 (PC 1 OD), a ¢ npyroii - kKadeCTBEHHbIE TTOKA3aTEITHN
(IIT u ®O), MOKHO ONMPEAECTUTH UX JOJIIO B BOCIPOU3-
BO,E[CTBGHHOM npouecce: d, = (i, *i,) /2i (17)
d., =G + i, )/ 2i (18), tned A, md, - coorser-
CTBEHHO YZ[CJILHI:II/I BEC KONHYECTBEHHBIX H KaueCTREHHBIX
(hakTOpPOB B MPUPOCTE UTOTOBOTO MOKA3aTENs B IEPBOM
TIPUOITVKECHHH.
Dopmynsl (17) u (18) MoryT OBITH 3aMeHeHBI Ooee
TOYHBIMHU 3aBUCUMOCTAMU d, . = =W, x1,-1) /2i (19);
d, = xI o " 1)/2i (20). Nx yTqueHHe OCHOBaHO
Ha JONYIIEHUH O TIPIMEPHOM paBeHCTBe n1ap COMHOXKHTE-
Jiell ¢ y4eToM 3Haka: b by S 0 =0, 0, =0, 0 Ho
0e3ynpevHo TOYHOE MaTeMaTHIECKOE BRIpaKEHHE Oy/IeT 110-
JIy4€HO B CIy4ae HCHOIb30BaHUS Aneopumma - CTeIIEHHO-
T'O METOIa TI0 PA3JIOKEHHIO OCTATOYHOTO WICHA MEKIY (hak-
TOpaMH, ero BeI3BaBIIMMU. HeoOX0qMMOCTh TOYHOTO pas-
TIO’KeHUsI 00y CIIOBIICHA TEM, UTO aHAIIN3 MOXKET OXBATHIBATH
JUTUTENBHBIA IEPHOJ, U B 3TOM CITydae OInOKa H3-3a HeI0-
yderTa JI0Jieid OCTaTOYHOTO WICHA CIIOCOOHA CYIIECTBEHHO
MOBJIMSTH HA PE3YNBTAT BCETO HCCIICTOBAHMS.
[IpencraBuM pasiokeHHE OCTATOYHOTO WIEHA, TIe
YIEIBHBII BEC KaXI0ro U3 IMPUBEICHHBIX (PAKTOPOB OI-

®Cm.: Kneitnep I'B., ITnontkosckuii I.1. O peTepMUHEPOBAHHOM aHAIM3€ CHCTEM IMOKasaresed / DKOHOMUKA U MaTeMaTHYeCKHE METO/IbI.
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penensiercst us gopmya: i, =i +i i P /(P P )
(21); O e Y i20¢/ ( izmﬁ + iz(lm) @2, =i, +
ti, 0, izdm / (izo[ﬁ + izdm) (23); 1%, =i, T i, i, Z o/
/(-izpc +17* ) (24) (npuBeJeHHbIE 3HAYEHHS B TOM CMBICIIE,
YTO OHU YUHUTBHIBAIOT BJIMAHUC q)aKTOpOB C y4€TOM I0JI1
0CTaTOYHOTro wWieHa). [IpeaokeHHbIN cIoco0 pas3ioxe-
HUS OCTaTOYHOTO WIEHA MO3BOJISIET HA OCHOBE CTPOTO 000-
CHOBAHHBIX JCHCTBUI TOYHO BBHIYUCIUTDH JIOJIO BIHSHUS
KOJIMYECTBEHHOTO (d, ) M KauecTBeHHOTO (d, ) pakropos
Ha NPUPOCT PE3yNBTUPYIONIETO MOKasarens: d = @, +
+, )/ 2, (25); d =", T, )/ 20 (26).

Hcnons3ys Beipakenus (25) u (26) B UX pa3BepHYyTOM
BUJIE, TO €CTh C Y4eTOM 3aBucumocteit (21 - 24), MOxKHO
C 33/IaHHOH CTETIEHBIO TOYHOCTH OTIPEEITUTD BIHSIHHIE KO-
JIMYECTBEHHBIX U KAUECTBEHHBIX IOKA3aTeICH Ha IpupocT
HTOTOBOTO ITOKA3aTelsl Ha yPOBHE HAPOIHOTO XO3SIHCTBRA,
OTJAEJBbHBIX OTPACIIeH, TPYIII 000PYAOBAHUS U IPEATIPHSI-
THH. B kauecTBe 00001IAIOIIETO TTOKA3ATEIS BIUSHUS pe-
CYPCOB BBICTYIAeT 3aBUCUMOCTH (25), a uX 3peKTUBHO-
CTH - 3aBUCHUMOCTS (26); TI0 X 3HAYCHHUSIM MOKHO C 0OJTb-
IIOW J0JIEN TOUHOCTHU CYAUTH O J10JI€ KOJIMYECTBEHHOTO U
Ka4eCTBEHHOTO BIHMSHUS Ha MPUPOCT UTOTOBOTO MOKA3a-
Tems'C,

Ha ocHOBe cTemeHHOTo MeTo/Ia 0 Pas3IoKECHHUIO J0-
MOJHUTEIHLHOTO TPUPAIIECHHUS MOXKHO CIETATh BBIBOJ: (/-
2opumm TIO3BOJIAI TIOJTyYUTH O0IIee BEIPAKCHNE UTOTO-
BOTO NPUPAILEHUS (AZ WK i) B BUJIE IBYYIEHHOM (a mpu
HEOOXOJIMMOCTH U n-4iieHHOW) (popmyibl. OH HEe 3aBUCHT
oT a6COJHOTHLIX 3HAYCHMI BCJIMYWH, NPEACTABIIAIOIINX OC-
TATOYHBIN WJICH, a TAK)KE OT MX OJIHO- FIIN Pa3HOHAIPaB-
nenHocTH. [IpenoxeHHbIi MeTo/1 caM 1o ce0e uMeeT 1o-
3HaBaTEIBHYIO IIEHHOCTH; BIIOJTHE BOZMOYKHO, UTO OH OKa-
JKETCs1 BOCTPEOOBAHHBIM HE TOJBKO JJIs1 SKOHOMHKO-CTa-
TUCTHICCKUX PACcUeTOB OICHKH SKOHOMHYECKOTO POCTa
(dro, 6€3yCI0BHO, BaXKHO), HO ¥ B MHBIX 001acTAX U cde-
pax Hay4IHO-TIPaKTUIECKOH eI TEITLHOCTH.

Buoigoowi.

1. CTenieHHOI METOJT OTKPBIBAET O0JIee IMUPOKKE BO3-
MOXXHOCTH HAy4YHOr'0 aHajin3a CaMbIX PA3JIMYHBIX SABJIC-
HUH.

2. PaboTocnocoOHOCTh U JOCTOBEPHOCTh MPEAIOKEH-
HOTO METOoJa alpoOHpPOBaHa HA LEIIOM PSIC Pa3IHIHBIX
HPHMEPOB.

3. IIpencraBieHHbIH anrebpandecKuii crocod mo3Bo-
JSIET Pa3NoKHUTh JII000E MPOU3BEICHUE n-MEPHOH (QYHK-

[IUU Ha TO )K€ YHUCIIO cllaraeéMbIX 0OOCHOBaHHBIM METO-
ZIOM.

4. [leHHOCTh CTENEHHOT0 METO/a - IPOCTOTA, SICHOCTh
U JIETKOCTh MPUMEHEHHs (POPMYIEI - MPEACTABISAET €T0
HECOMHEHHOE JJOCTOMHCTBO, YTO MO>KHO CUUTATh OCHOB-
HBIM KPHTEPHEM T0OCTOBEPHOCTH.

5. Crioco0 HaxOXKIEHUs YacTed OCTAaTOYHOro 4ieHa Ha
OCHOBE CTETIEHHOTO METO/IA CKIIA/IBIBACTCS M3 XOPOIIIO U3BE-
CTHBIX TOJIO’KEHUH U ITPABUII AJIEMEHTAPHON MaTEMaTHUKH.

6. CTereHHOM METO/1 TO3BOJISIET 0OHO3HAYHO TIOTYIHUTh
pelleHue 1o Pa3I0KEHHIO OCTATOYHOTO YJICHA.

7. ToabpKO MpaKTHKAa B KOHEYHOM UTOTE OMPEAEIIUT MPH-
TOOJHOCTb U HCOGXOI[I/IMOCTL MPUMCEHCHUS aJITOPUTMA.

8. Maes cTereHHOTo MEeTola COCTOUT B TIEPEXOlIe OT a
K @*> 1 oT b Kk b? KaK 4JIEHOB OJIHOTO CEMEMNCTBA.

9. U3 3aBucuMocTH (2) BBIACICH OCTATOYHBIN WICH
(ixiy) B Ka4eCTBE CaMOCTOATEIbHONH KOHKPETHOW BEITUYHU-
HBL. B 3TOM citydae ¢ HUM MOKHO TIPOBECTH aHAJIH3 C I10-
MOIIIBKO O6I>I‘IHI)IX MaTEeMaTHYCCKUX HCﬁCTBHﬁ JJIA TIOJ1y -
YEeHUS OHOPOIHBIX YaCTEH € MOCIEAYIONIM YTOUHEHHEM
OKOHYATENILHOTO PEe3yJIbTaTa.

10. Kaxxnas Bo3HUKaromass B HayKe HOBAasi OTPACIb
BJIEYET 3a cO00# mosaBieHue quddepeHuanbHbIX ypaB-
HEHHWI HOBOTO THIIA, KOTOPEIE IJISi CBOCTO PEIICHUS I10-
TpeOyIOT CO3/1aHNs HOBOM BeTBH MaTeMaTuku. OTOpackl-
BaHUE K€ OCTaTOYHOTO WIEHA BEAET K YIPOIICHHUIO 3312~
YH, YTO CIIOCOOHO UCKA3UTh €€ CMBICIL.

11. Bo3MOXXHOCTH pa3ioKeHus Iponu3BeaeHus (0cTa-
TOYHOTO YJIEHA) Ha OJIHOPOJHBIC CllaraeMble JajieKoO BbI-
XOIUT 32 PaMKH MHICKCHOTO METONIA U CBSI3aHO C anre0-
panzaruit nu¢ppepeHnnaITbHOro neuucaeHus. Peds naer o
TOYHO-OJJHO3HAYHOM OTpeIeTICHUH IIPOM3BOIHON (PYHKITHH
JIBYX HJIM HECKOJIBKUX IEPEMEHHBIX 0€3 ocTaTka 1 6e3 mpu-
BJICUCHUS IIPENENBHBIX MIEPEXOA0B M UCTIONB30BaHHS Me-
TOJ1a TIOCJIEIOBATENLHBIX MPUOIKESHHA.

12. CoOroieHrie KpUTEpHsl, HA OCHOBE BBITTOJTHEHUS He-
00XOAMMOT0 M JOCTATOYHOTO YCIOBHS OTBEUYAIOIIETO CO-
BpPEMEHHBIM TPEOOBAHUSAM CTPOTOCTH M TOYHOCTH, JTAET
MPaBO Ha UCTIOJIB30BAHKUE ANTOPUTMA, KOTOPBIN MO3BOJISI-
€T ajreOpanveckuM IMyTeM MOJy4YuTh KopHH nuddepeH-
[IUAJIBHOTO YpaBHEHUS TOYHO 1 0€3 KOHCTPYUPOBAHHS J10-
MTOJTHATETHHBIX YCIIOBHH.

13. 'eomeTpuueCcKOE UCTOJIKOBAHUE OCTATOYHOIO YJIe-
Ha (CM. pUCYHOK - TUTOIIAb IPOU3BEACHUS ab) naeT Bo3-
MOYXHOCTbH JIOTHYECKH U HAIAIHO 00OCHOBATh MOITy4Ye-
HUE TIOJOKUTEIHHOTO Pe3yNIbTaTa Py YMHOKEHHH BYX
OTPULATCIbHBIX YUCEII.

Y BinsiHre Ka4eCTBEHHBIX H KOMMYECTBEHHBIX (PaKTOPOB Ha IPUPOCT BasIoBOi npoxykuuu npomsiiuierHoctn CCCP 3a 1961-1985 rr. cocraBu-
10 coorBercTBeHHO 0k0o 20 1 80%. Cm.: OpnoB A.B. Onenka s¢dexra oT npuMeHeHHbIX pecypcoB // BectHuk cratuctuku. 1989. Ne 12. C. 54.
B nepuox ¢ 2005 no 2008 1. 3t cooTHOWmEHHs B npombliiieHHocTH PD cocraBmmm okono 75 u 25% coorBerctBenHo. (CM.: Poccuiickuit

crartuctuueckuii exeroanuk, 2009. C. 138-139, 308-309, 326.)
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