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AOCNIIKEHHA ANHAMIYHUX PIBHAHbL MDKITANTY3EBOIO BAJTAHCY
METOLOM TEOPII 3BYPEHb

RESEARCH OF DYNAMIC EQUATIONS OF INTERBRANCH BALANCE
USING THE METHOD OF PERTURBATION THEORY

OO0HUM 3 eghekmuHUX Memooié OOCTIOHCEHHA eKOHOMIYHOI OUHAMIKU K 8 MeopemuiHoMY,
mak i 8 NPUKIAOHOMY AcneKkmi € OUHAMIYHI MOOeNi BUMPAMU-BUNYCK (MOOei Midc2any3e6020
banancy). Mamemamuuti 3a1eXCHOCMI MidC 6eTUNUHOIO KANIMATbHUX 6KAAOEHb | NPUPOCHIOM
npOOYKYIL € OCHOBOK NOOYO08U PI3HUX BAPIAHNIE OUHAMIYHUX MOOe et MidCeay3e6020 DANIAHCY.
Biominnoto pucoio OunamiuHux mooeneil Mixceany3e6o2o 6anancy € 6UOiNeHHs 6UPOOHUYUX Ka-
nimanosxkiadens (ineecmuyiti) 3i Ckiady KiHyeeoi npoOYKYIl i BUGYEHHS IX 6NIAUBY HA 3POCMAHHS
06ca2y upobHUymea. B pobomi cknaoaemocs ma aHanizyemocs HeniHilHull 6apianm OuHamiy-
Hoi modeni Jleonmovesa, po3enaoaemocsa MONCIUGICMb OOCNIONCEHH OUHAMIYHUX DIGHAHb Mi-
JHceany3eo20 banancy npu 6UHUKHEHHi 30ypeHsb 6 e1eMeHmax Mampuyb nPAMUX MamepianoHux
sampam ma 6HympiwiHix ingecmuyitl. 3a pe3yremamamu 00CaiONCeHHs 3po0ieHi 6UCHOBKU NPO
8NUG 30YPeHb HA MAMPUYi GHYMPIUWHIX iH6ecmuyiil i MamepiansHux eumpam.

Knrouosi cnoga: xapakmepucmuume piGHAHHA, 61ACHE 3HAYCHHSL, GTIACHUL GEKMOP, MAMPULYA,
30ypeHHs, 30idcHicmb cmeneHesux psoie, eeriioosd Hopma.

O0HuMm U3 >phexmugnvIX Memooo08 Uccie008aHUs IKOHOMULECKOI OUHAMUKU KAK @ meope-
MU4eckom, max u 6 NPUKIAOHOM dcnekme AGNAI0MCcs OUHAMUYeCKUe MOOeNU 3ampambl-GblnycK
(Modenu medxcompaciesoeo banranca). Mamemamuueckue 3a6UcUMOCHIU MeNCOY GeTUNUHOL Ka-
NUMANLHBIX GIONCCHUTI U NPUPOCHIOM NPOOYKYUU ABGTIACMCA OCHOBOU NOCMPOCHUA PA3TUUHBIX
8APUAHMOE OUHAMUYECKUX Moodelell Medcompaciesozo bananca. OmauuumenvHoil ocobeH-
HOCMbIO OUHAMUYECKUX MOOeTIell Medcompaciego2o banamnca A6saemcs vloeneHie npou3eoo-
CMBEHHBIX KANUMAN0610JICeHUll (UHeecmuyuil) U3 coCmasa KOHeUHOIl NPOOYKYUU U U3V4eHUs
UX GIUAHUA HA pocm 0bbema npouzeoocmed. B pabome cocmasnaemes u ananusupyemcs He-
JUHETIHBI 6APUAHM OUHAMUYECKOT Modenu Jleonmvesd, paccMampugaemcs 803MOICHOCHIb
uccne006anus OUHAMUYECKUX YPAGHEHUTl MeJCOmMpAcieso2o bananca npu 603HUKHOGEHUU GO-
MY enul 8 1eMeHmMax Mampuy NPAMuIX MAmMepuatLHvlx 3ampam u ungecmuyuil. I1o pe3yino-
Mamam uccie008aHus cOeNansl 6bi600bI O GNUAHUU GOIMYUIEHUTI HA MAMPUlbL GHYMPEHHUX
UHGeCMUYUI U MAMEPUATLHBIX 3AMPAN.

Knrouegwie cnosa: xapaxmepucmuyeckoe ypasHeHue, COOCmMEeHHOe 3HaUeHUe, CODCMBEHHbII
GEKMOp, MAMPUYa, 603MYUeHUsl, CXOOUMOCMb CIMENEHHbIX PA006, e6KIUO06A HOPMA.
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The economic system covers the parameters and characteristics of social production,
distribution, exchange and consumption of material goods. In the economic system, the choice
and formation of both the structure and the way of functioning are management tasks that ensure
the dynamics of socio-economic development. In the structure of the control system, one can
distinguish: the control object — the direct device, unit, subsystem of the general system, in which
the goal of the functioning of the entire system is realized; management system — management
body (management entity), fixing the parameters of the control object and generating control
actions on the control object,; feedback is an object, a subsystem, with the help of which the
control system acts on a managed object. These elements together form a closed control system.
Economic management tasks are poorly structured and not always a model can be constructed
unambiguously. This means that the goals of the functioning of many economic systems cannot
always be clearly formulated. The task of managing such a system is to make the best decision for
this system. One of the effective methods for studying economic dynamics in both theoretical and
applied aspects are dynamic input-output models (models of interindustry balance). Mathematical
dependencies between the value of capital investments and production growth is the basis for
constructing various options for dynamic models of interbranch balance. A distinctive feature
of the dynamic models of the interindustry balance is the allocation of industrial investments
(investments) from the composition of the final product and the study of their impact on the
growth of production volume. A nonlinear version of the Leontiev dynamic model is compiled
and analyzed, the possibility of studying the dynamic equations of the interindustry balance in
the event of disturbances in the elements of the direct material cost and investment matrices
is considered. Based on the results of the study, conclusions are drawn about the influence of
disturbances on the matrix of domestic investment and material costs.

Key words: characteristic equation, eigenvalue, eigenvector, matrix, perturbation,
convergence of power series, euclidean norm.

IMocTanoBka npodaemn. EKOHOMIUHA cMCTEMa OXOTUTIOE MTapaMeTpH i XapaKTepUCTHKH
CYCTIJTBHOTO BUPOOHUIITBA, PO3TIOLITY, 0OMiHY Ta CMIOKWBAHHS MaTepiaibHuX Onar. B exo-
HOMIiuHi# crcteMi BUOIip i (pOpMyBaHHS SIK CTPYKTYpH, Tak i croco0y (yHKIiOHYBaHHS €
3a1ayaMu yMpaBIliHHA, 1O 3a0e3MeuyoTh JMHAMIKy COLialIbHO-€KOHOMIYHOTO PO3BHTKY.

Y cTpyKTypi cCTeMH YNIPaBIliHHA MOXKHA BUIUINTH: 00’ €KT ynpaBiHHA — Oe310cepeiHe
MIPUCTPiii, arperar, miacrcTeMa 3arajJbHOT CHCTEMHU, B SKilf pealizyeThcst MeTa (PyHKIiOHY-
BaHHA BCi€l CUCTEMM; yMpaBisiouya CUCTeMa — OpraH ynpaBiiHHA (CyO’e€KT ynpaBiiHHA),
mo ¢ikcye mapamerpu 00’€KTa ympaBlliHHA | BUPOOJsS€ yNpaBisitodi BIUIMBU Ha 00’ €KT
yTpaBIiHHA; 00epHEeHUH 3B’ 130K — 00’ €KT, MiJCUCTEMa, 32 TOMOMOTOIO SIKOT peaii3yeThes
BIUIMB YIPABISAIOUOi CUCTEMH Ha KepoBaHUii 00’ €kT. Lli ennemeHnTH (pOpMyIOTh B CyKYITHOCTI
3aMKHYTY CUCTeMY YIIpaBiiHAAL. HeoOXiqHO NoCTinnTH piBHAHHSI €KOHOMITHOT AMHAMIKI Ha
CTIMKICTh METOIOM TeOpii 30ypeHb.

AHaJi3 ocTaHHIX aocaifkeHb i mybaikauiii. Mixkrany3eBuil 6anaHc ciyKuTh 6a30t0
BM3HAYEHH: B3a€M030a1aHCOBAHOT CCTEMU OCHOBHUX MOKa3HMKIB i BinoOpaxae Kpyroooir
CYCHIJILHOTO MPOAYKTY Ha MIZKray3eBoMy piBHI. AHaJi3 CTPYKTYpHHUX B3a€EMOMii1 MixKramy-
3eBOT0 OaylaHCy onmucaHuii MateMaTnaHo Moaeluto B. Jleorteera (CLLA).

MeTa cTaTTi NoNIsATa€E B NOCHIDKEHHI IWHAMIYHUX PIBHAHb MDKrally3eBOro OajaHcy
NpY BUHUKHEHHi 30ypeHb B eleMeHTaX MaTpHLb MPSAMUX MaTepiajbHUX 3aTpaT Ta BHYTPiLl-
HIX IHBECTHUIII.

Buxusiag ocHoBHOro mMatepiasy. ¥V cratucTHuHOMY OajlaHCi KamiTajloBKIaAeHHS Bilo-
OpakaroThCs 3aTaTbHOI0 BEJMUHWHOIO B CKJIali KiHIEBOI Mponykii [6]. YV nuHamiuHii ke
cxeMi BUpoOsieHHIi KiHIeBUI NPOAYyKT Y (¢) B i-i rany3i 3a epion t JIMUTHCS HA JBi YaCTUHU:
C(f) ta K(1), To6TO

Y1) = K0 + C() (1)

Bemmunna C(f) mpu3HadeHa i1 0COOMCTOTO i CYCIIIBHOTO CHOXKMBAHHS, HAKOMIMYEHHS B

HeBUPOOHMUIit cepi, Ha ekcriopT i T.1. Bennunna K () fine Ha npupicT GpoHAIB B ramy3sx, TOOTO

n

K@) =2 0,1, @

J=1
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ne Ad;(#) — KUTbKIiCTh NPOMYKLUIT /-0 raty3i, O HANPaBIAETHCA B IOTOYHOMY MEPiO B
J-10 Tay3b B SIKOCTi BUPOOHWUMX KarliTaJOBKIaAeHb (JUIs 301bIIeHHS KiIIBKOCTI BUPOOHH-
4oro o0JaHaHHA, CTIOPYH i T.11.).

Takum 4yMHOM, cucTeMa piBHAHb BUPOOHMLTBA i PO3MOTY MPOAYKLIi 3a mepiox ¢ B
IUHaMiYHOMY OaslaHci Ma€ BUTIIAL

X0 =3 x,(t) + Y A4, (1) + C(), i =T,
i =

3)
x,(t) = a,(O)x; (1), i j=1n,
ne a,(t) - Koe(bl].[leHT MPSIMUX MaTepialbHUX BUTpPAT B MEpPion t;
C,(t) YaCTUHA KiHIIEBOTO MPOYKTY, 11O H/e Ha CTIOKMUBAHH.
[TpupicT npomykuii j-i rany3i 3a nepioa ¢ AOPiBHIOE
Ax (1) = x;(t) - x,(f = 1).
[puiimemo, 110 npupict GoHAIB NPSAMO MPONOPLiitHNI MPUPOCTY NPOAYKLiT, TOOTO
A, (1) = by(1)Ax; (1),
A, (¢ 4
b1 = SO )
Ax ()

ne b,(f) — xoediLieHT MpoNnopuiHHOCTI, SKuii nokasye CKINIbKM MPOAyKUIT i-1 ramy3i Tpeda
BKJIACTH B j-Y rajly3b, 1100 30UIBIINTH BUITYCK B Lilf rajy3i Ha OAMHUILIO (KamiTaJOMICTKICTh
OIMHHULII BUITyCKY MPOIYKLii /-1 ramy3i — koedilieHT BKJIa1eHb).

3 (3) BunauBae

Xi(t) = Za,-j(t)xj(t)-ﬁ-Zby(t)A xj(t)+c,-(t), (5)
Tak sk B 6e31epepBHOMY BUIIAIKY ddz,(t) b1 dx (}.t(t) 70
50 =3 050+ $h0 % e, =T ©

Bupa3s (6) — nunamiuHa moznens B. JleoHTbeBa [6].

Koeoiuientn a,(f) yTBOPIOKOTE MaTPUIIO NPAMUX BUTpPaT A(t) po3Mip0M (nxn). Koe-
Giuientn b,(7) YTBOPIOKOTH MaTpuilo B(f) — MaTpuilo BHYTpIilIHIX iHBECTHLH po3Mipom
(nxn).

Beismm Bektop C(f) KiHIEBOro OpONyKTy, IO e HA CINOKHMBAHHA 3 TOYHICTIO IO
CTPYKTypu crnokuBaHHsS B mepion ¢ C(¢) = x(r) d(t), d(t) — BEKTOp, IO 33/la€ CTPyK-
TYpy CIOXHBaHHS, 1 BEKTOpP TPYIOMICTKOCTi TMPOIYKIii l(t) @), L(@),...,1,@1),

Z 1()x;(r) = L(t) —3aranbHa KilbKiCTb TPYIOBUX PECYPCIB, 3a/liAHUX B EKOHOMIYHiM cHc-
j=1

TeMi, OTpUMaeMo cuctemy (n+1) piBHSIHbD

dx(t)

X(t) = A()X(t) + B(t) == + X(t)d(t) )

[(1)%(1) = L(t) ) ®)
Jie OCTaHHE PIBHAHHA MOK€ BUCTYNATH B AKOCTI 0OMEXKEHHS M0 TPYAOBUM pecypcam.
Hasenemo piBusiang (7) B cTanmapTHil Gpopmi

%) [I —A@) - a?(t)] B(r) Y
= X(t) [1 —AG) - J(z)] .

dx(t)

e B() &O dx(t)
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BBakaroun CTPYKTYpy CTIOXKMBaHHS NOCTiitHOT i nosHaumBIm A(f) — d(f) = A(f), oTpuMaemMo
dx(t) _ % PP
—Ef_[I—AaﬂB (OX(1). 9)

Y moneni (9) nependadaeTsbes, 110 NPUPICT MPOLYKILIT TOTOYHOTO NepPioy 00yMOBIIOETHCS
BKJIaJIEHHAMM, 3po0JIEeHUMH B [IbOMY K Tepiofi. Xoua B peaJbHUX CHCTEMax MaTepiajbHOTO
OayaHcy € 3ami3HIOBAaHHS iHBECTHLLiH, aMOPTH3allisi OCHOBHUX BUPOOHMYMX (DOHIIB.

Po3B’s13annaM piBHsSHHS (9) Oyze BeKTop X(f) —3HAYCHHS BaJOBOTO MPOMYKTY TPH BiIO-
MUX MaTpUIIX MaTepialbHUX BUTPAT A(Z) i MaTpuLsaX BUpoOHNYMX iHBecTHUiit B(f), siki 3a
3MiCTOM (pyHKIIIOHYBaHHSI €KOHOMIUHOT CUCTEMU MOBHUHHI OyTH HEBil'€MHO BU3HAUECHUMHU.
Kpim Toro marpuist A(¢) noBuHHa OyTH HEPO3KJIAIEHOIO i TPOAYKTHBHOO [4; 6], 1110 eKkBiBa-
JIEHTHO OJTHI 3 HACTYTTHNX BUMOT:

1) makcumanbHe BracHe uncio Marpuiti A(f) A(4) < 1;

2) marpuus (- A(t))_l — MO3UTHBHO BU3HAYECHA;

3) MaTpUYHUIA P Z A'(f) cxonuThes;

4) i=0 .
;mm=a-mm* (10)

Sk mokazaHo B [5; 6] miaBHa 3MiHa eleMeHTiB MaTpullb A i B Moe mpuBecTu 10 mopy-
IIEHHA iX MPOLYyKTUBHOCTI, HEPO3KJIAAEHOCTI | MO3UTUBHOI BU3HAYEHOCTI, 10 MpU3BEIe
JI0 SIKICHUX 3MiH p03B’s13aHb PIBHAHb MaTepiabHOrO OanaHcy i 10 HecTiHKoro (yHKIiOHY-
BaHHS €KOHOMIYHOI crcTeMH. ToMy pollb BUPOIKEHUX KPUTUYHOT TOUYKH TPaTUMYTh BUPO-
JoKeHi BacHi 3HadeHHS MaTpuis A(f) i B(f) [1; 5].

Hexaii 3a3Ha4eHi MaTpuili 3a10BOJILHAIOTH YMOBI

|a,./.|<1, |b,.j|<1 (11)

i 3MiHMIIacst yMOBa BHYTPIIIHIX iHBECTHILIIH.

Hexaii A, mpocTe BracHe 3Ha4Y€HHS MaTpuLi A Tpu JIesikoMy f. 3HalineMo BilmoBinHe
BJIaCHE 3HAYCHHS

(A +¢B) (12)

XapaKkTepuCcTUUHE PiBHAHHA MaTpULL A

det)[-A)=1"+C A" +C A" +...+C, =0 (13)
Toni xapakrepuctuune piBHsHHA (12) Oyne
det(AL—A—uB)=1" +C, (W)L +C, (1" +...+ C,() =0 (14)
ne Cr(e) — MONIHOMU CTereHi (#—+) TaKi, 1o
C.(0)=C.,. (15)

Lle crae oueBuaHUM (BiANOBIZHO 10 Teopii anreOpaidHux (yHKLIM), AKIIO 3aMUIIEMO

touHmit Bupas mis det(Al — A — uB) [1, 2]. Moxna HakmacTw [4]:
2 -
Cuw=C +Cuu+Coppt +...+C,, ™" (16)

Po3rnstHemo Buniaaok, ko A1 npoctuii kopinb (13), To nuist |¢] < 1 icHye pocTHii KopiHb
(14), sikuit naeTbes 301KHUM CTETIEHEBUM psiiaM

2
M) = A + ku+ ko + ... (17)

OueBnaHoO, o 4,(¢) — A, mpu ¢ — 0.

30ypeHHs eeMeHTIB MaTpulli € BU3HaYa€e 30ypeHHs BIACHOIO 3HaY€HHs A, XapaKTepuc-
TUYHOTO MOJMiHOMA MaTpulli A, 10 BHACIIOK Oe3MepepBHOI 3aIeKHOCTI 3MiH Koe(illieHTiB
XapaKTePUCTUIHOTO TIOTIHOMA BiJl 3MiH €JIEMEHTIB MaTpHUIli A, B CBOIO HEpry, MPHUBEIC 0
3MiHM BIACHOTO BEKTOpa X, MaTpuLi A, a BOHAa IPUBEE 10 3MiHU HAMPAMY | BETHUUHU PyXY

exkoHoMiuHOoT cuctemu. Tak sik A, — mpocTte BnacHe 3HaueHHs, (A — Al), To, Ha OCHOBI Teopii
JiHIWHUX PIBHAHB [3], B IKOCTI KOMITOHEHT BIIACHOTO BEKTOPA X MOJKHA B3ATH
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(Ays Apy s Ay) s (18)
ne A, — anrebpaiune 10MoBHEHH (7, /)-To enementa (A — 4,1), n, oTxe, 4,, — ne nomi-
HOMM 32 /, cTenenem He Bumie (7 — 1).
3acTocyemo 1ieit pe3ynbTar 10 MPOCTOro BIacHOro 3HaYeHH: 4,(¢) Marpuui (A + ¢B). Bee-
JIEMO TIO3HAYEHHS: X, — BIIACHUI BEKTOp MaTpuli A; X,(¢) — BIacHUi BekTop mMarpuui (A +
eB). Toxi eneMeHTH BEeKTOpPa X, (&) — 1ie TIOJIIHOMHU 110 4,(€) Ta &, i TaK K CTETNIEHEBUI PSL 1St
A,(€) 30iraeThes Mpy 3aJaHNUX €, TO KOXKHUI €1EMEHT X, (¢€) IpecTaBUMO 301KHUM CTETIEHEBUM
PAIOM 0 &, OCTIMHUIA YeH B AKOMY — Lie BIANOBIIHMI1 eneMeHT BeKTopa X,. 3Bincu
X((0) =X +uz + 18 5+ (19)
Jie KOYKHA KOMITIOHEHTa BeKTopHOTO pAny (19) B mpasiii yacTuHi — 301KHUI cTeneHeBi
psia o €.
AHanoriuyHo pe3yasrary (17) A BIacHOTO 3HAYCHHS, OTPUMY€EMO Pe3yNbTaT IS Bllac-
HOTO BEKTOpa.
PosrmsHeMo Oinbll cxiaiHWil BUMAmOK: MaTpuLd A Mae€ eleMEHTapHi MiJbHUKH.
B upomy BUManmky icHye cucTeMa MpaBHX i JIBUX BIACHUX BEKTOPIB X, X,, ..., X, TA Y, V5,
.., ¥, TAKKX, 110
ix; =0 (=)), (20)
X0ua IIi BEKTOPH €/IMHI, SIKIIO BCi BIacHi 3HaYeHHS TpocTi [1, 2, 3].
Bupasump koxkuuii Bektop z; B (19) uepes x; y Buai
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Toni maemo
X, (1) =X, + 1 S,X, +1£Y S X, +..., (22)
= =

i, 30MparoyM pa3oM UJeHU 3 Xj, OTPUMAEMO
X/ (@) = (L+ S, + 48 Sy + )%, + Sy, + 48 Sy, +..)X, +
+ (IuSnI + lu2 Sn2 + "‘)Xn
301KHICTb 7 CTEMEHEBUX PAMIB, L0 CTOATH B AYXKKaX, € NPOCTUI HACTiIOK a0COTIOTHOT
30ixkHOCTI psamis (19).
OTpuMa€eMO TOUHE 3HAYEHHA BUpa3y 1 30ypeHHs Meplloro nopaaky B TepMiHax mpa-
BUX i JTiBUX BracHUX BekTopiB (20). [TozHaunmo
=7 i=1n
Si_yixj) l—l,l’l (24)
ne y, Tax,— HopMOBaHi JIiBi Ta MpaBi BiacHi BEKTOPH.
Skmo y, i X; HificHi, TO S, € KOCHHYC KyTa MiX LUMH BEKTOpaMHU [2,3]. B 6yz[1> AKOMY
BUNAJKY |S |= |y, X |< 1], - ||x || =1, ze |y, .|, || — eBKJIiIOBi HOPMU BEKTOPIB.
Jlnsi HOpMOBaHKX BEKTOPIB q)opMyna (23) Oyne maTu BUIIAA:
X, (1) =X, + (utyy + 1 by + .. )Xy + o4 (b + i 1y + )X, (25)
BusHaunMo BeTMUUHY

(23)

By =/ Bx; (26)
18] = |¥/Bx,| < B, [y, [ ], 27)

3a BU3HAUEHHIM
(A + B)x, (1) = 4, (0)x, (1) 28)

i Tak sk A1(€) i Bci KOMMOHEHTH BekTopa X1(€) MpencTaBisoThesi 30KHUMH CTeTeHe-
BHUMHU psilaMH, MOYKHA MPUPIBHITU YJICHHU MPU OJJHAKOBUX CTEMEHSX € B IbOMY PiBHSHHI Ta
BHUKOpucToBytouu (17) ta (27), oTpumaeMo

A [itﬂxl) 1 Bx, = 4, (itilxij T kx, 29)
i=2 i=2

abo
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|N1

S (- AtX, + BX, = kX, (30)

i=2
[MomHoxuBIIM 371iBa Ha Y i3 ypaxyBaHHsaM, o Y/ x, =0 (i # 1), oTpuMaemMo
1 1
T
_Y'Bx, B

1= T (3 l)
i, OTXKe, Yix, S
n
k| <— 32)
| 1| |Sl|
IMepemHoxyroun (30) 3niBa Ha Y/ , orpumaemo
A =A)S, +B,=0 (i=23,...,n) (33)
i, oTKe, 3 (25) BUNIIMBAE, L0 YIEH MEepIIOro NOpAAKY B 30ypeHHI X, Ma€ BUITIAT
‘0% ’31% ? X N ‘i
u + o+ =puy —HH—x; 34
[ml "8 h-as T G -An)sn] 25— Gy

Posmisinatoun BracHi BEKTOpH, po3KJIafaeMo iX 30ypeHHsl Ha KOMIOHEHTH B HampsiMKax
X, X,, ..., X,. Komy xi OPTOTOHAITBHI, (1Ie Ma€ Miclle KOJIM MaeMo N elleMeHTapHUX JLTbHUKIB),
TO MOXHA OL[IHUTH BiIXWJIEHHS €KOHOMiYHOT CUCTEMH MpH 3aaHuX 30ypeHHsX €. B skocTi &
MO)KHa B3SITH KoeditieHTn iHduisinii. [Tpy BeMKUX 3HaYEHHSIX KOCHHYCa KyTa Mi)k BEKTOpaMu
x' (@), X, CKIamoBi BEKTOPIB PAKTHYHO 36iratoThes i cucTeMa CTiiika 10 30ypeHb. Bunanok
KpaTHUX BJIACHUX 3HAYCHb i HENIIHIHNX MUTHHUKIB MaTpuilh A Ta B Moxe OyTH mociimKkeHnit
3 TIepeXoaoM 10 KaHOHIUHUX (opM XKopaaHa i BukopuctanHsM Teopem lepmropina [1; 2; 4].

BucHoBku.

1. Ilpu mpocToMy BiacHOMY 3Ha4€HHi MaTpHLi MaTepialbHUX BUTPAT A OCHiKeHHS
BIUIMBY 30ypeHb Ha MaTpulli BHYTpIlIHIX iHBecTHLill B i MarepianbHUX BUTpaT A Moxe
OyTH 3BEJIEHO 10 3HAXOMKEHHS KOCHHYyCa KyTa MiXK BEKTOpaMH X, Ta X, ().

2. Tlpu HasBHOCTI »n eNeMEHTAapHUX AITBHUKIB MaTPHUIli A NOCTIKEHHS BIUTUBY 30Y-
peHHs € MOke OyTH 3BEeJIEHO O 3HAXODKEHHS KOCHHYCIB KyTiB MiXK BJTaCHUMHU BEKTOpAMHU,
110 BiNOBiZAalOTh Pi3HUM BIACHUM 3HAYeHHAM. MaJli 3Ha4eHHs KOCHHYCIB MiX X,(€) Ta X,
O3HauaTUMe 3HaYHM Jpeiid eKOHOMIYHOT CUCTeMH TTi [ i€to iHQIIsLii.

3. Bunanok KpaTHHUX BIaCHHUX 3HaueHb | HEJTiHIHHUX NibHUKIB BUMarae OinbLI CKiIa-
HOTO JOCIHIIKEHHS i3 3aUTydeHHSIM KpiM Teopil 30ypens i anredpaiuaux (yHKLiH MaTema-
TUYHOTO amapary kaHoHiqHHX (opm JKopnmana [1].
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