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O IOCTPOEHUU COBMECTHBIX CUCTEM JUHEMHBIX OTPAHUYEHUN
3KOHOMHUKO-MATEMATHYECKHUX MOJEJEM 3AJIAY C IBYXCTOPOHHUMHA
HEPABEHCTBAMM

Annomayusn. B cmamve paccmompena akmyanvHas npobrema nOCMpoeHUss COBMECIHOU CUCEMbL TUHEUHbIX
ocpanuyenull 0N IKOHOMUKO—MAMEMAMU4ecKux mooeneil, 3a0ay ¢ O08YXCMOPOHHUMU O2PAHUYEHUAMU HA
nepemennvle. [lpugedenst npumepsi u cHOPMYIUPOBAbL YCI0BUSL COBMECMHOCIU JUHEUHBIX CUCTEM.

Knrwouesvie cnosa: 3a0aua 1uneiinozo npocpamMmuposaniisl, IKOHOMUKO—MamemMamudeckoe MoOeauposanue.

Anomauia. Y cmammi posensinyma akmyanvua npooiema no6y0osu CHiibHoi cucmemu JHiHUX o0MedceHb 04
EKOHOMIKO—MameMamuyHux mooeneti 3a0ay i3 060CMOPOHHIMU 0OMedceHHAMU Ha 3MinHI. Hasedeni npuxiadu i
chopMYIbOBaHT YMOBU CNITLHOCIT JIHILIHUX CUCTHEM.

Knrouogi cnosea: 3a0aua ninitino2o npocpamyeanisl, eKOHOMIKO—-MameMamuyHe MoOeO8aHHS.

Summary. This article deals to the actual problem of building a joint system of linear constraints for economic
and mathematical models problems with bilateral constraints on the variables. In applications of the economic
models of production systems, lower and upper limits of the values correspond to the minimum and maximum
possible values of variables and constraints which are specified explicitly. Such a statement, compared with the
traditional when variables imposed only non—negativity condition, is more common and necessary in the
construction of econometric models and the solution of practical problems of management and decision—making.
Building a joint system of linear constraints and bilateral inequalities carried out on the basis of verification of
the fulfillment of conditions:

Consistency of a system of linear constraints in R" ( Kronecker — Capelli theorem) ;

Consistency of a system of linear constraints in R" and in X > 0, by constructing and solving linear programming
problem, which determines the consistency in area where X> 0;

Consistency of a system of linear constraints in the X>X,,;, by linear coordinate transformations (change of
variables X=X,,;,,+Z, Z>0 and solving linear programming problem, which determines the consistency at Z > 0
and, that’s why, at the area X>X,,;,);

Consistency of a system of linear constraints at X<X,,.., by checking of the condition X,,,,~Xnin=2, Z>0.

There were given examples of solutions of the problem of determining the consistency of systems of linear
constraints and restrictions on the variables in the form of bilateral inequalities.

Keywords: linear programming, economic and mathematical modeling, the consistency of linear systems.

BBenenune. B 3amadax SKOHOMHKO—MAaTEMaTHYECKOTO MOJAEIHPOBAHUS HAa IEPEMEHHBIE MOTYT HajaraTbCs
OTpaHUYEHUS B BUJI€ BEpXHEW U HUXKHEH rpaHULlbl JOMYCTUMbIX 3HaueHUui [2]. [IpuMeHUTEeNbHO K 9KOHOMUYECKUM
MOJIEJISIM TIPOM3BOACTBEHHBIX CHCTEM, HIDKHHE W BEPXHHE TPAHMIBI 3HAUYEHHH COOTBETCTBYIOT MHHHMAJIBHBIM U
MaKCHUMaJIbHBIM BO3MO>KHBIM 3HAUEHUSIM MEPEMEHHBIX U OTHOCATCA K OrPaHUYECHUSM, 33JaHHBIM B SIBHOM BHJIE.
Takas TOCTaHOBKA, MO CPAaBHEHHIO C TPAAWIIMOHHOW, KOTJa Ha IEPEeMEHHBIC HajlaraeTcs TOJIBKO YCIOBHE
HEOTPHIATEIFHOCTH, sBIsieTcs Oonee obOmeit [3], [4] u HeoOXomuMma TIpH TIOCTPOCHUU HKOHOMHKO—
MaTeMaTHYECKUX MOJIENICH U PEIICHUN TIPAKTHUECKUX 3a7ad YIIPaBICHUS U IPUHATHUS PEIICHUH.

Bompocy noctpoeHusi JIMHEHHBIX KOHOMHUKO—MATEMAaTHUYECKHMX MOJEIEH M PElIeHUI0 3a]ad IOCBSIICHO
nocraToyHo myOnmkanuii, Hapumep [1], [5], [7], [8]. B pabote [1] paccMoTpeH Bompoc cosmecmHocmu CUCTEMBI
JUHCWHBIX OrpaHmdYcHHd B oOmactu X>0. B MeHbIIeH cTeneHW OTpaKeHBI pPE3yNbTaThl HCCICIOBAHUI
COBMECTHOCTH JJMHEHHBIX CUCTEM C IBYXCTOPOHHHMH OT'PaHIMYCHISIMH.

OcHoBHOIi MaTepuan ucciaeaoBanusi. Llens naHHOW pabOTHI 3aKirOYaeTCsi B ONpPEIEICHUH YCIOBHH TpH
KOTOPBIX CHCTeMa JTMHEWHBIX OTpaHUYCHUH cogmecmHa B 00JIaCTH IBYXCTOPOHHUX OTpaHIYCHHUN HA ITEpEeMEHHEIE,
- XminSXSXmaw

[Iponiemypa TOCTPOEHUS CHCTEMBl JHHEWHBIX OTPAHWYCHUN co8MecmHOU B OOIACTH ABYXCTOPOHHHUX
OTpaHUYCHUH Ha epeMEHHbIE IPOBOAUTCS TTOITAITHO.

Ha naganpHOM 3Tame HEOOXOIMMO TPOBECTH AHAIU3 CO8MECHMHOCMU CUCTEMBl JHHEHHBIX OTpaHWYCHHAN B
00J1aCTH HEOTPULIATENIBHBIX 3HAYEHUH MepEMEHHBIX.

B camom oOmem BuAe cHUCTeMa JHMHEHHBIX OTPAaHWYCHUH 3a7ad  ISKOHOMHKO—MATEMAaTHYECKOTO
MOJIETUPOBAHUSL CONEPKUT KaK PABEHCTBA, TaKk M HepaBeHCTBa. [lycTh nMHeWHas cuUCTeEMa OTpaHUYEHHUH Bce
BO3MOXXHBIE THITHI M iMeeT Bu (1):
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ay X, +apx, +..+a,x, =-b,

ay X, +ayux, +..+a,x, =-b,
.1
A% +a,,% +..+a,x,= bp
a,11% + a,10% +...+ a, %, < _bp+1
ap+2lxl + a,;+22x2 +o.t ap+2r/‘xn < _bp+2 (l 2)
a,x +a,x, +..+a,x, <-b,
aq+11xl + aq+12x +.o.t aq+1n n = bq+1

Ay Xy Ty Xy T+ a5, X, = bq+2 (1.3)
ayx, +a,x, +..+a,x, =-b
Wi Xy + Xy + ot 4, %, by, )

oy Xy + gy Xy +ot 0y, X, b

n 1+2 (1 4)

a, X, +a,x,+..+a, x <b

mn”"n

B cucremy (1) BBeaeM BcmomorarenbHble IEepeMEHHBIE 5199&23""51 >0, co 3HaKOM, COBIMAJAIOIIUM CO
3HAKOM IpH KO3 PHUIMEHTE B IPAaBOH YaCTH JaHHOTO orpanudeHus. [lomyuum cucremy orpanundeHui (2).

a, X, +apx, +..+a,x,—& =-b

1n""n

a21x1 + a22x2 +..t a2n n 52 2

2.1

a,x +a,x,+..+ta,x, -§ =-b,

Ay X +a,,,X .. +a,,,X, _§p+1 <-b,,

p+l P

ap+21x1 + ap+22‘x2 +...+ ap+2n n §p+2 < _bp+

2.2)

a,x, +a,x,+..+a,x,—§ <-b,

a,.x +a, ,x,+.+a +¢&.,=b

q+1n n g+1 g+l

+

q+1 gq+1

Ay T Ay Xy T+ a5, X,

q+2 = bq+2 (2 3)
)]

apx, +a,x, +..+a,x,+&=b
A Xy + Ay Xy + ot @, %, <by,

a1+21x1 + al+22x2 t..t al+2nx

n

1+2 (24)

a,x +a x,+..+a,x <b

mn”"n

CosmecmHnocms CHACTEMBl JIMHEWHBIX alreOpanyeckux ypaBHEHHH B 00NacTu ACHCTBUTETBHBIX YHCEN
ycraHaBnuBaetcs TeopeMoit Kponekepa—Kanennu [1], [6]:

Teopemal. J{nsa cosmecmuocmu cucmemsl TUHEUHbIX A12e0pauUYecKux ypasHeHuti n—20 nopsAao0Ka HeoOdXo0UMO U
00CMamoyHo ymoobbl panz Mampuybl CUCeMbl COBNAOA C pAH20M PACUUPEHHOT MAMPUYbl SO CUCTIEMBI.

CymecTBOBaHHE HEOTPHLATENBHBIX pemieHnit X €R, x>0, mia cucteMsl orpaHndeHnH (1) MOXXHO ompenennuTs
Ha OCHOBaHUU PELICHHs BCIIOMOTaTeNbHOM 3a7aun JIMHEHHOT O porpaMmmupoBanus [1]:

Cpenu HEeOTpHULIATEIbHBIX PEICHHH (2) HAWTH pelIeHHe 0CTABIISIONIEe MUHUMYM JIHHEeHHON QyHKImH (3)
f=&+E+..4& )

[lycTth, HaliZIcHHOE pelIcCHHE xf,xg,...,xf,é",...,éf sroraa f0 =&+ + & > (. Bosmoxusl 2 ciyyast:

1) £°=0, ecmu §1° =..= 6510 =(,— cuctema (2) comagaer ¢ (1), u, cucrema (1) cosmecmua.

2) >0, cucrema (1) necosmecmnua, T.K. BCAKOE HEOTPUUATEILHOE PELICHUE, JTOTOTHEHHOE 3HAYCHHAMH

& —-":6&10 =(, SBISCTCS peleHneM (2), 1yisi KOTOPOro 3HAYCHHE f —(), YTO MPOTHBOPCUHMT HPEAIONOKCHHIO
min f > (. [IpuBeneHHbIE BbIlIE PACCYKIACHUS CITYXKAT A0KA3ATEINLCTBOM TeOpemsl 2 [1]:
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Teopema 2. [nss coemecmuocmu cucmemvi (1) 6 obracmu HeoOmpuyamenvbHvlX 3HAYEHUL NEPEMEHHbIX
HeoOX00UMO U 0OCMAMOYHO, YMOObl MUHUMYM JUHEUHOU QyHKyuU (3) npu oepanuieHusx (2) paguaicsa Hymo.
3HAaYCHUC  f0—pjp f CIYXHT MEpOil «OTKIOHeHWs» cucreMbl (1) or coemecmnocmu B obnactu

HEOTPHUIATENbHBIX PEIIECHUH.
Ecmn 0 =, To cucrema cosmecmua, ecnu 0 > (), Hecoemecmua.

3anauy (2)—(3) MOXKHO PEeUINTh CUMIUIEKC—METOIOM, Tiepers B (2.2) u (2.4) Kk orpaHHYCHHUAM THUIIA PaBEHCTB,
BBEJISl JIOTIOJIHUTENIBHEIC IEPEMEHHBIC 77,,77,,...,7],, 120 u jjj jz,_”, A =0
- q-p

ay X, +apx, +..+a,x,—& =-b

ay X, + ayX, +...+ a,, X, — & =—b, @

a,x +a,x,+..+a,x,—&, ==b,

Ay’ T, 0%+t a,,,x, — §p+1 +4 = _bp+l

ApiX Ta,50X% +..+a,,.X, — §p+z +4,= _bp+2 (42)

a,x +a X, +..+a,x,—& +4,_,=-b,
aq+]]xl + aq+12x2 +..F aq+]nxn + §q+] = bq

+1

AnXy Ha X+ ta, X, +6,,= bq+2 (43)

ax, +apx, +..+a,x, +& =b,

QX+ QX+t ay, X, 1 =b, 4)
Aoy, + Ay Xy + o Ay, X, + 1, =Dy

(4.4)
amlxl + am2x2 +..t+ amnxn + nmfl = bm

B peurennn cucrembl (4) B kadecTBe OasHCHBIX MEPEMEHHBIX MOXHO B3STh &£ £ . & 1.1,,....1, 2 &
xpxza--~axn:/7~1a/12w-~a/7~q_p — KaK CBOOOTHFIC TTIepEeMEHHBIE.
bazucHoe pelenue:
X, = O(i = 1,2,...,n);l‘. = O(i =12,...q —p)
E=b(i=1yl)sm =, (i=1,2,.,m~1)
B cuny npeanonoxenus p > ()( i=1L2,.., m) 0a3MCHOE PEUICHNE SBIACTCS TOYCTUMBIM.
1
OmnpeneneHne COBMECTHOCTH CHCTEMBI JIMHEWHBIX OTPAHWYCHUH B OOJIACTH HEOTPHUIATEIBHBIX 3HAYCHUN
pPaccMOTpHUM Ha CIEAYIOIIEM IPUMeEpeE:
2x, =X, +x;=-3 (5)
X —4x, +x, <2
=X, +3x, —x; =2
X +3x, +x, <1
it cuctemsl (5) MOCTPOUM CUCTEMY OorpaHudcHul (6) U TnHeHHy0 QyHKIwo (7)
2%, =X, +x,—& =-3 ©
-2

—x, +3x, —x;+ & =2

X —4x,+x,-&, <

X, +3x, +x, <1

f:§1+‘§2+§3 ™)

BcnomorarensHast 3a1a4a JIMHEHHOTO POrpaMMUPOBAHUSL:
Haiitn Muamvym (7) npu orpanntieHu (6) M yCIOBHH &£ & & > 0.

Cucremy orpannueHni (6) mpuBeaeM K KAHOHUYECKOH (opMe, BBEIIs IOTIOJIHUTEIbHBIC TIEPEMEHHBIE ﬂ‘l R
2% —x,+x,—& =3 ®)
X —4x,+x, =&+ A4 =2
=X, +3x,—x,+ &, =2
X +3x,+x,+1, =1
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Pemiast 3amauy nuaeitHoro nporpammupoBanus (7), (8) cumruiekc—Mmetonom B cpene MathCAD naxomum
JIONyCTHMOE 0a3UCHOE pelleHHE:

2x1-x2+ x3-&l=-3 &l
x1-4x2+x3-82+ Al =2
solve,
—x1+3x2-x3+&8=2
x1+3x2+ x3+22=1 x2
Z~xl+£~x3+l~7\2+§
3 3 3
&l
7 7 4 2
1) —-xl+=-x3+ =2+ =+l
=|3 3 3 3
3 2-x1+2-x3+A2+1
x2
7—1~x1——~x3——1-l2+l
3 3 3 3 )

Lenesast GpyHKIMA ZOCTUTACT MUHUMYMA T.K.

7 4 1 8
substitute ,El = — - x1+ — - x3+ = - A2+ —
3 3 3 3

20 17 8 13
- — - xl+ —-x3+—--R2+—+ 2
3 3 3 3

E+2+8

7 7 4 2
substitute ,&2 = = - x1+ — - x3+ — - A2+ = + Al

3 3 3 3
substitute ,E3=2-x1+2-x3+ 22+ 1 (10)

flmrbag =20

CrenoBarenbHO, HCX0/1Has cucTeMa (5) B 00J1aCTH HEOTPHUIATENIBHBIX PEIICHUN Heco8MecTHA.
Paccmotpum npumep cogmecmnocmuoli CUCTEMBI JINHEWHBIX OTPAHUYEHUN U IByXCTOPOHHHMX HEPABEHCTB:
ITycTs 3agaHa cucTeMa TMHEHHBIX ypaBHEHUI

3+6x1—x2—x3+ 4x4—x5+ 3x6=0
6+ 3x1—x2+ 4x4—-2-x5+ 5x6=0
3+ 7x1+ 2x2+ 5x3+ 6:x4—x5=0

(11
1 ABYXCTOPOHHHE OTpaHUYICHUA
0zxl 25 IR 759 123589

D2x427 185515 22w 10 (11 1)

Jnist IpoBepKM COBMECTHOCTH CHCTEMBI B 00JIACTH HEOTpPULATENILHBIX 3HaueHUi BBeJeM nepeMenHsie &1, &2,
£3>0 u pemM 3a7a9y JTHHESHHOTO IPOTPAMMHUPOBAHHS
Haiitn MUHEMYM f = £ + £ + £ TIPH OTPaHHYCHUAX (12).

34+ 6:x1-x2—-x3+ 4-x4-x5+ 3-x6=¢&l
6+ 3-x1—x2+ 4-x4—-2-x5+ 5x6=8
34+ 7-x1+ 2x2+ 5x3+ 6x4-x5=83

(12)

OnrumanbHOe 6a3UCHOE pelIeHne CUCTeMBI (12)
S8 _x4 382 8
28 2 28 28

x1

3| = x_6_x_4_x_2_11~§1+2+9-§3
2 4 2 56 56 56

x5

5x4 : : : :
Sxd_x2 5x6 158 312 3B
4 2 2 56 56 56 (13)

VYunteiBasg, uro Bce &l, &2, &3 cBoOoaHble nepemeHHble, nonyunM &E1=E2=E3=0 wu, crenoBaTenbHO,
E1+E2+E3=0. D10 o3Ha"aeT, uto cuctema (11) cosmecmrna B 061aCTH HEOTPUIIATEIHHBIX 3HAYCHUH ITEPEMEHHBIX.

CormectHocTh (11) u (11.1) paccmoTpuM B jiBa 3Tara, pa3ous (11.1) Ha qBE TPYIIIIbL:

< < < < < <
O0=xl 02 123 O=xd 2525 2% (112)

(11.3)
IIpoBepky comectHOCTH (11) B 00macTu (11.2) BEITONHAM TIpoBens 3aMeHY IepeMeHHbBIX X 1=z1+0; x2=22+0;
x3=z3+1; x4=z4+0; x5=z5+2; x6=2z6+2, rne z1,z2,73,24,75,26>0. Torna cucrema (11) npumeT BUA:
substitute ¥l = 0+ =l

xl 235 WAE Ged wsT W»els w10

El=3+6xl -2 -3+ 4xd -5+ 338 suybstitute 32 = 0 + 22 El=dzl -22-23+4ed-25+326+46
Ei=d4+3xl -+ 4l - 200+ 5 substitute,x3=1+23 — | €2=3zl =@+ 424 - 225+ 52 + 12
Eis3+Txl +20+ 58 +6md -5 substitute x4 = 0 + =4 Eis=Tel +2=d+ 58+ -254+46

substitute x5 = 2 + 5
substitute 28 = 2 + (14)
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3anava TMHEHHOTO IMporpaMMHUpoBaHus, — Haltn MUHHMYM f = 51 + 52 + 53 npu orpanndeHusx (14) u

ycnoBuu Z>0.
OnTuManbHOE peleHue gocturaercs B 6asuce (z1, z3, z5) (15):

561362 &3 z4 (15)
28 28 28 2

&2 1181 983 22 z4 26

z2 |=| = ———+ -—— -t
56 56 56 2 4 2

1561 37¢2 363 z2 5z4 526

56 56 56 2 4 2

[epemennsie £1, £2, £3 cBOOOOHEIE, cnemoBaTenbHo, §1=52=E3=0, £1+£2+E3=0, u, cuctema (11) coBmecTHa B
obmactu (11.2), — x1>0, x2>0, x3>1, x4>0, x5>2, x6>2.
JeiictBuTensHO, oOpatHOE mpeoOpazoBanme zl=x1-0; z2=x2-0; z3=x3-1; z4=x4-0; z5=x5-2; z6=x6-2 u

MOJCTAaHOBKA JOITYCTUMBIX 3HAYCHHUI CBO6OZ[HI>IX NEPEMECHHBIX IPUBOJUT K PE3YJIbTATY:
%l

xl

woow Kl
B8l=| =-=-=- 1
2 4 2
5
Sxd @ 5
—_— -+ —-1
4 1 2 (16)
U, P JIOTTyCTUMBIX 3HAYCHUAX CBOOOJHBIX epeMeHHBIX X2=0, x4=0, x6=4 moxy4ynM peuieHue:
xl 1]
- b 1]
xl 1]
T N A L
- oz o4z b . w0
50 0 + 5.4 ) ] 9
st b 4
4 2 2
(17)

AHanu3 BBINOJHEHHS TPAaHWYHBIX YCIOBMH HAa MakCUMyM, MHHHMYM JUISi NEPEMEHHBIX IOKa3bIBAET, UTO
0a3uCHOE pelIeHNe HEe BBIXOIUT 3a MPeeNbl JOIMYCTHMbIX 3HAUYCHHH, T.e. cucTemMa orpanmyeHni (11), B obmactu—
(11.2)~(11.3) cosmecmna, n nomydeHHoe pemerne (17) MOXKET CITy>KUTh NEPBOHAYAIBHBIM JOIYCTUMBIM 0a3ucoM
JUISL PELICHHS 3a1a4i 9KOHOMHUKO—MaTEMaTHYeCKOT0 MOCIMPOBAHUS C JBYXCTOPOHHMMH OIpPaHUYCHUSIMH.

MokHO TIOKa3ath, 9yTo cucteMa (11) recogmecmna B 00macT X>X pax.

JelicTBUTENBHO, 3aMEHA TIEPEMEHHBIX

substitute, x1 =5+ z1 (1 8)

bstitute, x2 = 6 + 22
E1=346x1—x2— x3+dxd—x54+3x6) | o EF § El=621- 22— 23+ 424 — 25+ 326+ 66

substitute,x3 =9+ z3
£2=6+3x1-x2+4x4-2x5+5x6 = i —|&2=321-22+4z4-225+526+73
substitute, x4 =7+ z4
E3=3+T7x1+2x2+5x3+6x4—-x5 i E3=Tz1+222+523+6z4—-2z5+127
substitute, x5 =10+ z5
substitute, x6 =10+ z6
Homyctumoe 6azucHoe perrenue (18) mist Z>0, £>0

Q—@Lm +z2+2z3+%+1—81
z6 5 5 5 5
z5 |=| 7z21-E3+222+ 523+ 624 +127
1) |32 &3 2821 1424 238
5 5 5 5 5
LeneBast pyHKIUSA TOCTUTAET MHHAMYMa

"
51+§2+(§3substitute,§l:35?2—§+2821 14Z4—>8§—2+4—§3+28214——1424+§ s g1462+463>0

+
5 5 5 5 5 5 5 5

CrnenoBaTeabHO, JaHHAS CUCTEMA HECOBMECTHA B 001aCcTH X>X 0y

B cnyuae, xorna nuHeiHas cucrema (11) B obmactu (11.2) coBMecTHa, HO XOTs OBl OJHA W3 MEPEMEHHBIX
BBIXOJUT 3a TpPENeibl CBOMX MAaKCHUMaJbHO JOMYCTUMbIX 3HaueHuid (11.3), To, /UIs MOCTpOEHUS COBMECTHOM
cucteMsl orpanudeHuit B obmactu (11.2) u (11.3) HeoOxoaumo B (11) BBECTH HOBYHO MEPEMEHHYIO, UMCIOIIYIO
CMBICII JIOTIONHUTEIHFHOTO MOTPEOUTENS], aHAJOTMYHO W3BECTHOMY METONy HPUBEACHHUS OTKPBITOW TPAaHCIOPTHOM
3aJauM K 3aMKHYTOH1 (3aKpbITOl) hopme.

Teopema 3. JIas COBMECTHOCTH CHCTEMBI JHHEHHBIX orpaHmdeHnil (1) W IOBYXCTOPOHHHX HEPaBEHCTB
HEOO0XOJAUMO U TOCTaTOYHO, YTOOBI BHITIOTHSUTUCH CIICIYIOIINE YCIOBHS:

1. Cucrema nuHeiHbIX orpannydeHui (1) coemecmua.

2. Cucrema TMHEHHBIX orpanuyenui (1) coemecmua ipu x e R, x>0 -

3. Cucrema nuHEHHBIX orpaHndeHwi (1) coemecmuna B 00MaCTH 5 >y . .
min

4. Cuctema nuHEHHBIX orpannaeHuii (1) necoemecmua B obmact X = X nax -

JHokazarenbcTBo: Cxema J0Ka3arebCTBa
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1. CoBMECTHOCTh CHCTEMBI JHHEHHBIX OrpaHnueHuil (1) ycTaHaBnMBaeTCs Ha OCHOBAHUHM YTBEP)KICHHSA
teopembl Kponekepa—Kamnemnnu (teopema 1).

2. CoBMecTHOCTb cucteMbl orpannuenuii (1) B obnactu x > () ycraHaBIMBaeTCs HA OCHOBAHHWHU yTBEPKIEHHS
TeopeMbll U Teopemsl 2.

3. CoBMECTHOCTh CHCTEMBI TMHCHHBIX OrpaHiYCHHUii (1) B 00MacTH x> x yCTAHABIMBACTCS C ITYTEM 3aMEHBI

NEPEMEHHBIX x=x . +z, TAC Z2 0 u Ha ocHOBaHMM YyTBepXKAeHUs Teopembl 2. Ilpu 5TOM OOparHOE
pe0OPa3OBAHNE 7 = x — x  HE BBIBOJWT NEPEMCHHBIC X M3 O0NACTH x>, . -

4. Cucrema JUHEHHBIX orpaHndeHuid (1) mopKHA OBITH Hecosmecmuou B O0NACTH y > x,, TaK Kak B HHOM
Clly4ae BCE IEPEMCHHbIC PELICHNUS IMHEIHON cucteMsl (1) x> x .

Hecoemecmiocme CHCTEMBI JMHEHHBIX HEPAaBCHCTB B OOJACTH x> x  — YCTAaHABIMBACTCS HA OCHOBAHUH
YTBEPIKJICHHS TEOPEMBI 2, II0CIIC 3aMCHBI IGPEMEHHBIX x =X, +2z,2>0.

Ecmn  nepemenHble  cuctembl (1) B coBMecTHOH — 00JacTd > ( X i:1,2,...) u

= “min

r<x (x <x  i=12 ), To cucrema (1) coBMecTHa B 001acTH (
— “max i — Lk A

i i max

X,

zmingxg'xzmax)'
BBIBOH. OHpe):[eJ'IeHLI YCi10BHsA COBMECTHOCTU CHCTEMbI JIMHEHHBIX OI’paHH‘IeHHﬁ N SBHBIX JBYXCTOPOHHUX

OTPaHWYCHUH Ha IIepeMEHHbIe (x. C<x<x ), KOTOpble CHOPMYJIHMPOBaHbI B BHUJE HEOOXOAUMBIX U
Immn — - 1 max

JIOCTATOYHBIX yCNOBHH (Teopema 3), COBMECTHOCTH CHCTEMBl JIMHEHHBIX OTPaHWYEHHH W IBYXCTOPOHHHX
HEpPaBEHCTB.

[IpuBeneHHble B paboTe NMPHMEPHI ONPENEICHUS COBMECMHOCIU W HECO8MECMHOCMY CUCTEM JIMHEHHBIX
OTpaHMYECHUI W JIByXCTOPOHHHMX HEPABEHCTB IOKA3bIBAIOT BO3MOXKHOCTH NPHMEHEHUs IOJY4YE€HHBIX B pabore
pe3yNbTaToOB JUIA TOCTPOCHUS JKOHOMHKO—MAaTEMAaTHUECKHX  MOAENEH JMHEHHBIX CHCTEM C IO0JO0O0HBIMHA
OrpaHUYCHUSIMH.
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MPOBJEMATHUKA MIJAXOAIB 10 BUSHAYEHHS CTAIL )KUTTEBOIO IUKJIY
HIAINPUEMCTBA

Anomauia. B cmammi HaéeOeHO aHAN3 OCHOBHUX MOOENel JHCUMMEBO20 YUKIY RIONPUEMCMEA, PO32TSHYMO
OCHOBHI NiOX00U 00 GU3HAYEHHs NIONPUEMCMBA HA KPUGILL JCUMIMEBO2O YUKTY, GUSHAYEHO iX Hedoliku ma
nepesazu, 3anNPONOHOBAHA CXeMd OYIHKU CMAOIl JHCUMMEBO20 YUKLY NIONPUEMCMEA, wo 6a3yemvcs Ha
PO3PAXYHKY [HME2SPATbHO20 NOKAZHUKA QIHAHCO80—20CN00aPCLKOL OISIbHOCIE NIONPUEMCIMEA MA 3ACMOCY 8AHHI
EKOHOMIKO—MAMeMamu4yHux Mooeell OJisi GU3HAYEHHsL NONOJICEHHS NIONPUEMCINEA HA KPUBITL JICUMMEBO20 YUKILY.
Knrwuogi cnosa: scummesuii yuki, mooens, NiONpUEMCmso, oyinka

Annomayusn. B cmamve npedcmagien ananu3 OCHOGHLIX MOOeell JICUBHEHHO2O0 YUKIA NPeOnpusimus,
PAccMompenvi  OCHOGHble NOO0X00bl K ONPeOeleHuio Npeonpusimusi HA KPUGOU JICUSHEHHO20 YUKIA, UX
00CMOUHCMEa U HeOOCMAMKU, NPEONOACEHA CXEMA OYEHKU CIMAOUL JHCUZHEHHO20 YUKIA NPeONnpPUSIMUSL.
Knrouesvie cnosa: scusnennvlil yuki, Mooeis, npeonpusimue, OyeHKd.

Summary. The paper presents an analysis of the basic models of the life cycle of the enterprise, on the basis of
which conclusions are drawn about the presence of contradictions in the approaches to the definition of the
organizational life cycle . The article also identified and analyzed the main factors that affect the performance of
the life cycle of the enterprise. In this study, the basic approaches to the determination on a life cycle curve,
defined by their main advantages and disadvantages. On the basis of the analysis of literary sources in the
article, a scheme assessment stage of the life cycle of the enterprise, which is based on the calculation of the
integral index of financial-economic activity of the enterprise and application of econometric models to
determine the position on a life cycle curve . The proposed method for determining the stage of the life cycle of
the enterprise allows you to apply a systematic and comprehensive approach, and also to eliminate subjectivity



