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MOAOEJIb ONTUMU3ALUNN CTPYKTYPbI
ONMEPALIMOHHOIO AAOPA OPTAHU3ALIUU

Xaputonos M.A. '
(Boneoepadckuii eocyoapcmeennvliiynugepcumem, Boneoepad)

Iocmpoena modens onmumuzayuy ONEPAyUOHHO20 10PpA OP2AHU3A-
yuu, Komopoe cocmoum u3 06a308020 MEXHOLOSUYECKO20 MOOYISA U
cemu MoOynell chomozamenbhbix npoussoocms. Ilpouzeoocmeennas
@DYHKYUsL ONepayuoHHo20 s0pa NPeoCmasiend 6 auoe Cynepnosuyuu
npou3B00CmeeHHbIX yHKyull Jleonmvesa, omeeuaouux Kajrcoomy u3
mooyneu. [lannas mooenb Modcem CIylHCUmMb OCHOBOU cunmesa 0600-
WEHHBIX MEeXaHU3MO8 YNPAGIEHUsl OP2AHUZAYUOHHOU CUCEMOU Ha
6onbUOM UHMeEPBaALe 8PEeMeEHU.

KiroueBble cnoBa: opraHM3allMOHHAs CHCTEMa, ONEPALIMOHHOE A1pO,
ONITUMU3ALHS CTPYKTYPBI, IPOU3BOACTBEHHAsT (DYHKIIHSL.

BeedeHue

CuHTe3 Mojienell 1 MEXaHU3MOB YTIPaBIISHHs alanTanneii u pas-
BHUTHEM opranu3zannoHHou cucteMbl (OC) Ha MPOTSHKEHUH €€ KU3HEH-
HOTO IIMKJIA MOTHBUPYET pacIIpeHrne W 000OIeHNe TepMHHA «Me-
XaHU3M YHOPaBICHUs», BKIIOYAs B HETO B JIOTIOJIHEHHUE K aJITOPUTMY
TIPUHATHS YIPABICHYSCKOTO PEIICHHUS TAKXKE BECh KOMIUIEKC «CHII
u cpencts» OC: cOmyTCTBYIOIIMX AJITOPUTMOB U MPOLEAYp, CTPYK-
TYpPHBIX 3JIEMEHTOB. JleMCTBUTENHHO, pean3anus ONTHMAIBHBIX Me-
XaHU3MOB YIPAaBJICHUS BIICUET IMOCTOSIHHBIE W TEpPEeMEHHBIE 3arpa-
ThI, Y4€T KOTOPBIX KOPPEKTHPYET UX MPAKTUICCKYIO ONTHMAITBEHOCTb.
KoppexTHbiif pacueT muiaThl 3a CHWKEHHE BHYTPEHHEH M BHEIIHEU
HEOMPEICICHHOCTH TOKa3bIBa€T OOYCIIOBICHHOCTh ONTHMAalbHOCTH

! Muxaun Anexceesuy Xapumomnos, acnupaum,
(kharitonov.mihail@gmail.com).
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Mexanu3moB yrpasieHus OC ee CTpyKTypoil U MexaHu3Mamu (pyHK-
IUOHMpOBaHMA. TakuM 00pa3oM, paciIMpeHne MOHATHE ONTHMAIBHO-
CTH MEXaHU3MOB YIPABICHUS SIBISECTCS MEPEXOAOM K HCCIEAOBAHUIO
ONITUMAJIFHOCTH BCETO OPTaHU3aIIMOHHOT0 KOMIUIeKca. JIokampHO om-
TUMaJIbHbIC KOMITIEKCH [. MUHIIOEPT Ha3bIBaeT «OpraHU3allOHHBIMH
koH(purypanusmu» [6]. CTpyKTypHBIE U OpraHU3aIlMOHHBIE H3MEHe-
Husg OC MOXHO TpakTOBaTh KakK MEPEXOAbl MEXAY JIOKAIbHO OITH-
MaJIbHBIMH KOH(QUTYPALUSMH WM MEXIY OOOOIICHHBIMUA MEXaHH3-
mamu yrpasieHuss OC. MojenupoBaHue CTPYKTYPHBIX HU3MEHEHHUN
OC Tpebyer mocTpoeHHs: KpUTEpHs: dPPEKTUBHOCTH B CTPYKTYPHO-
3aBucuMoi ¢opme. B pabortax [1, 2] TakuMm KpuUTepHeM SBISICTCS
(YHKLUS 3aTpaT, T.e. Pe3yJIbTaTUBHOCTh CHCTEMbI YIIPABJICHUS CUUTA-
eTcd He 3aBUCALIEH OT ee CTPYKTypbl. llocienHee mpeanoaoxeHue,
OYEBUIHO, CUJIBHO YIPOLIACT UCCIeayeMylo Moaenb. OLeHKa BKIaaa
cTpykrypbl OC B KOHEUHBIH pe3yibTaT ee AEATEIbHOCTH — BETHIUHY
npou3BoAcTBeHHON GyHKInU (I1D) — TpebyeT mocTpoeHUS MoCIeTHEH
B CTPYKTypHO3aBUCHMOI1 popme. B HacTosmIer paboTe mpencTaBieHo
00001IeHre MOJIEH ONTHMAIBHOTO YIPABIEHUS! CTPYKTYpOH orepa-
uuonHoro sapa OC co cTpykrypHOo3aBucumoi [1® B Buje cyneprosu-
uuu 3eMeHTapHbiX [1® JleoHTheBa pacCMOTPEHHOM B cTaThsX [3, 4].

1. OnmumanbHbIU NPocmol m-aKmopHbIU
npeobpasosamerb

[pocteiM mpeobpazosarenem (I1I1) Puc. 1 HasoBeM nerepmu-
HUPOBAHHBIM aBTOMAT C 1M CKAJAPHBIME BXomamMH (TpaHchopma-
LIMOHHBIMU (PAaKTOpaMHU IPOU3BOJICTBA) M OJHHM CKAJISIPHBIM BbI-
xomoM - mpousBoncTBeHHON ¢ynkuuu (I1dD) JleontreBa F =
kmin(f1/a1,..., fm/am), T0€ f; - BeNMIUHBI apryMEHTOB - TPaHC-
(opManOHHBIX (PaKTOPOB MPOMU3BOACTBA, a1, . . . , Ay - TEXHOJIOTHYE-
ckre Kod(h(OHUIHUEHTHI, k& - HOPMHUPYIOIIUH MHOXHTENH [5]. Mcmonb-
30BaHUE M - (HaKTOPHON MOJENH IO3BOJISIET YYUTHIBATH BEKTOPHYIO
MIPUPOAY MAaKPOIKOHOMUYECKHX (paKTOPOB MPOM3BOACTBA.

3agaua onrumusanuu 1111 umeer Bug

.1 fe Jm
(1) F:Smln(ﬁ,ﬁ,.. Am)%maXS ZZ:A
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1 OUCBUIHOC PCIICHUC:

RA! RA? RA™ =
(2) fl_ S 7f2— S 77fm—S7F_Zz:;fz_R

fl f2 fm

F

Puc. 1. Ilpocmoii npeobpasosamens

2. Onmumu3sayusi cmpykmypbl m-ghaKmopHo20
cneyuanusupoeaHHoz20 npeobpasoeamerisi

CBOMCTBO 3JIACTUYHOCTH II0 apryMeHTaM (BXO#aMm) IIOSIBIIS-
eTcs B cIenualu3upoBaHHOM mpeobOpasosarene (CII) - mocne-
JIOBaTEJIbHOCTH HECKOJbKUX BcromorarenbHelx [II1, mpowussoms-
MHUX NPH HEOOXOIUMOCTH HENOCTAIONIYI0 YacTh OXHOTO M3 (ak-
TOPOB TIPOM3BOACTBA I JOCTHKEHUS MaKCUMalbHON 3 (eKTHB-
HocTH (mocnennero B 1mernouke) 6Oazosoro III1, orBeuaromero oc-
HOBHOMY Tmpom3BoficTBy OC. Dmactmunocts CII mo Bxomam pac-
TET BMECTE C JUIMHOW ILIETIOYKH 1O MOCTHXEHHUS MaKCUMyMa IIpH
HeKoTopoit ee (koHeuHoil) mmuHe. Paccmorpum CII ¢ Bxoma-
vu N,R'N,R?N,...,R™ !N, (R'N,R?N, ..., Ry_1N coorser-
cTBeHHO "acTH daktopo R, R% ... R™~!, yuacTsyiommue B mpous-
BOJCTBE HemocTaromel yacti ¢akropa /N) U BOZMOXKHOCTBIO ITPOM3-
BojcTBa yacTu ¢axropa N B uenouke u3 n I1I1 (puc. 2). Benmuuuny n
B JanmbHeHeM OyaeM HasbBath cTpykrypoi CIT [3].
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[1® storo CII 3amaercsa cucremoit ypasaenui (3)-(5):

n n
(3 > N)+Np=N> RIN+RpN=R'N,...,
=1 i=1
n
LY RPN+ RPN =R™IN
i=1

NY RIN R 1N

(4) fl :Sazl min(a—?, a]i geeay al 7 .L = Zal’
fi+ N RIN Ry 1N
=S : min , e ,
f2 al ( a(l) a% agn_l )
k-2 1 m—1
1 RIN KLY
fr = ai mm( fk 1+2Nk+Nk) a}ﬂ v el ), k=3n
i=1 k

(5) FN = SAimil’l( fn‘i‘ZNl +NF) Al PR Am_l )
=1

W3 nepemennsix cucteMsl (3)-(5) cocTaBUM BEKTOp (HaKTOPHBIX
notokoB CII

(6)
on = (N),NJ,...,NY RIN,RIN,...,R""'N, fi,N3,..., N}, R3N,
R3N,...,Ry"IN, fo, Nf,...,N2, RN, R3N,... Ry IN,...,
fas REN,R2N, ..., R" N, N N, REN,RLN, ..., REIN, pp).
3amava ontumm3aruu [1® CII (3)-(5) ¢ mepeMeHHOM CTPYKTYpOit
npu dukcupoBaHHEIX 3HaueHuax N, RN, RN, ..., R™ ' N umeer
BHI:

(7 )
1 n-z RLN RPN
_ X : i 0 F F
Fn =Sy Hlln(AO(fn—i-;:l N} +Np), AT ) — max

W3 ycnosuii (3)-(5) BUAHO, YTO pemieHne ONTUMHU3AIMOHHON 3a1a-

yn (7) 3aBHCHUT OT MHOXKECTBA PA3INYHBIX ITApaMETPOB, K TOMY XKe
JMaHHas 3a7ada CBOAMUTCA K 3a/iadye JHHEWHOro OOJNBILION pa3MepHO-
CTH, 9TO HCKITIOYACT €€ aHATMTHIECKOE HCCIeNoBanue (Cimydat m = 3
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Puc. 2. m-gpaxmopmuwiil cneyuanuzuposantsiii npeobpazosamens ¢
npouszeoocmeom wacmu pakmopa N cocmoawuil U3 n nPOCMbIx
npeobpazosamerneti

paccMotpeH B cratbe [3]. [ig npuMeHeHus pe3yasTaToB perieHus (7)
B Apyrux 3amadax ympasieHus B OC, Hampumep, Ui pelIeHus 3a-
Ja4 CTUMYJIMPOBAHMUS, a TaK K€ JIJISl HOCTPOCHUS TEOPETUKO-UTPOBBIX
MoOJIeIiel, NCIONB3YIONINX 3a4a9y YIPaBICHUS CTPYKTYPHBIMU H3Me-
HeHusiMu B OC, HE0OX0IMMO Cy)KEHHE MHOKECTBA TIapaMeTPOB, BITH-
strormx Ha pemreHue (7). C CBS3U ¢ 3TUM HY)KHO TIOIYYUTH TEOpe-
TUYECKHEe OLIeHKU 3HaueHus (7) XOTs OBl B YACTHBIX cirydasx. Jlanee
chopMyIupyeM 1 JOKaKeM HEKOTOpPbIe YTBEPXKIEHHUS OTHOCHUTEIHHO
BO3MOXKHOH OIleHKH 3HaueHu# [1D (7) a1 pa3nnyHbIX 3HAYCHUH T1a-
paMeTpoB, B YACTHOCTH, BIIMSHUE TEXHOJIOTHYCCKUX KO3(DPUIIMEHTOBR,
MeX(aKTOPHBIX AUCIIPONIOPIMNA U CIOXKHOCTH CTPYKTyphI CII.
YrBepxkaenue 1. /[nia m-paxmopnozco CII ¢ mexnonozcuyeckumu

Ko2¢hhuyuenmamu ai‘ =1, A =1i=1,...,n,j=0,....,m—1,
U RPONOPYUAMU MENHCAY 8X00AMU
® N:RVU:G:RN:..:R"!'N=z:1:1:...:1, z<I,
peuieHue onmuMu3ayuoHHou 3adauu (7) umeem 6uo:

m—1+x
) Fn(n,z) =4 ™ oS mn ]

xr+m-—1,n> Lln

Inm J
I[OKa3aTeJILCTBO. HOKa)KCM CHa4dalia paBCHCTBO
In m—14x

10 F, = mntl < | —2 .
(10) (z,n) =m""z,n < | om J
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HoxkazarensctBo (10) mpoBeneM, HCMONB3ys METOJ MaTeMaTH4ecKou
WHAYKIUHA TI0 1M, U1 KaXKIOTO 3HAYCHUS 1M MPOBENeM HHIYKIHIO 10
NepeMeHHOH n, oTBevarouleil 3a crpykrypy CIL

Puc. 3. 2-gpaxmopnuiii crnoocuviil npeobpazosameins ¢
npouzgodcmeom yacmu pakmopa N cocmoswuii uz 1-e0 npocmozo
npeobpaszosamens u U3z 2-x npocmlx npeobpasosamerel.

Jst m = 2 ypaHenue (10) umeer Bum:
(11) Fy(x,n) = 2" .
JoxaxeM (11) MeTomoM MareMaTHIeCKOH WHAYKIMH 10 7.
IIposepum cnpasegnmuBocts (11) anst n = 1. CII (cm. Puc. 3)
it n = 1 3aaeTcs CleayomUMU 0alaHCOBBIMHA COOTHOIICHUSIMHU

N) 4+ Ny =z, RIN+RLN =1
fi = 2min(N}Y, RIN), F5(1,z) = 2min(f; + N, REN).

Torma nmMeeMm

(12) Fy(1,2) = 2min(fi + Np, RpN) =

= 2min(fi+Np, RpN) = 2(f1+Np) = 2(2min(Ny, R{N)+Np) =
= 2(2NY + NP) = 2%(z — N2) + 2ND < 2%z,

Bce crmaraemsie B (12), kpome 222, paBHBI HyIIO, TaK KaK OHH TIOM-

HOCTBIO COCTOST U3 (DAKTOPHBIX TOTOKOB, KOTOPBIC OCYIIECTBISIOT

MEXXCIIOHHBIN TIepeHoc JacTH (pakropa [N, HapyIIaromero MpomopIiH

B f1, f2, ..., fk+1, HO HapyIIEHUE MPOMIOPIMIA POUCXOTUT TOIBKO B

cirydae, korma ¢aktop N B m30BITKE, TO €cTh © > 1, a mo ycio-

Buto x < 1. [lostomy B (12) u najee HepaBEeHCTBO IpeBpaiaeTcs B
pPaBEHCTBO.
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Joxkazano, uro (11) cpaBeanuBa s n = k + 1, cnengosarenb-
HO (11) BepHa mns moOoro HatypanbHOTO YHcia n. PaBenctso (11)
copasemuBo st n = 1. [IpoBepum cnpaBeqnmuBocts (11) mas n = 2.
CII (cm. Puc. 3) mus n = 2 3amaercs CIEIyIOIMMMHA OalaHCOBBIMH
COOTHOIICHUAMHU

NY 4+ N+ N% =2 RIN+RY+RLN =1
fi = 2min(NY, RIN), fo = 2min(f; + N, RIN),
F = 2min(fy + N, RN)

Torma nmeem

Fy(2,z) = 2min(fy + N2, REN) =
= 2(f2 + N) = 2(2min(f1 + N, RyN) + Np) =
=2(2(f1 + N9) 4+ N2) = 2(2(2min(NY, RIN) + NJ) + N2) =
=2(2(2NY + N9) + N2) = 2%(x — N — NR) + 2°N9 + 2Np =
=23z — (22 — 2)NY — (23 —2)ND = 232

[Ipennonoxum, gto (11) cnpaBemnmuBa st n = k, JOKaXXeM ee
cupasemnuBocts g n = k + 1. CII gnsa n = k + 1 3amaercs cneny-
IOIIMMHA OaJIAHCOBLIMH COOTHOIIIEHHUSIMHU

k+1 k+1

(13) > N)+Np=N,) R/N+RpN=R'N
i=1 i=1
fl = len(N{]7 R%N)v f2 = 2H11H(f1 + NS, R%N)a
f3 =2min(fa + N3 + N3, R}N),
k=1
frpr = 2min(fi + Y Ny + Nijy, RiaN),
i=1
F =2min(f 1 + Np, RpN)
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Torna numeem

Fy(k +1,2) = 2min(fe1 + N& REN) = 2(fes1 + N8 =
k-1
= 2(2min(fx + ZNli—i-l + Ni1, R N) + Np) =
i1
=1
=2(2(fi + ZNiiﬂ + Nip) + Np) = ...

=1

2
=2 2P (N + NG+ 2T NG+ ND)
i=1
k—1 ‘
st 22(2 Nij1+ Niy) +2Ng = 2M2N7 4 28N

=1

k k—j+1 k+1
+Y V(> Ni gt NP+ +2Np = 2P oM RN N
j=2 i=1 i=2
koo kgl
— (2P Np2PIND £ "2 (YT N st NDy ) = 2P0
j=2 i=1

Joxazano, uto (11) crpaBemmuBa it n = k + 1, ciemoBaTensb-
Ho (11) BepHa st 1F000TO HATYPAJIBHOTO YHCIA N.

Taxum o6pazom (10) nokazana misa m = 2.

Hna m = 3 ypasrenue (10) umeet Bua:
(14) Fy(z,n) = 3",
HoxaxeM ero MeToioM MareMaTu4eCcKoi UHAYKIHUH T10 7.

[IpoBepum crpaBemmBocts (14) mis n = 1. CII (cm. Puc. 4)
st n = 1 3aaeTcs CleAyomuMy 0aJaHCOBBIMU COOTHOIICHUSIMU

NY+ N% =z, RIN+ RL =1, RN + RAN =1,
fi = 3min(NY, RIN, R2N), F = 3min(f; + N2, RN, RZN)
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Puc. 4. 3-gpaxmopnuuii crnoocuviii npeobpazosameins ¢
npouszeodcmeom wacmu gaxmopa N cocmoswyuii uz 1-20 npocmozo
npeobpaszosamens u u3z 2-x npocmuix npeobpasosamerel.

Torma nmeem

F(1,z) = 3min(f; + N%, REN, REN) = 3(f1 + NY) =
= 3(f1 + Np) = 3(3min(N?, R{N, RiN) + Np) =
= 3(3NY + N2) = 32N + 3ND = 3%(x — Np) + 3Np =
=3% — (32 - 3)NY = 3%z
PaBenctBo (14) cnpaBemmBo n = 1. IlpoBepuMm crpaBemim-

Bocth (14) mns n = 2. CII (cm. Puc. 4) st n = 2 3amaeTcs cre-
IYIOIIMMH 0aJTaHCOBBIMU COOTHOIIICHUSIMU

N{ + Ny + Np = N,R{N + Ry + RpN = R'N,
RN + R3N + RLN = R?N, f; = 3min(NY, RIN, RIN),
fo = 3min(fi + N, RAN, R3N), F = 3min(fo+Np, RN, R3N)

Torna nmeem

F3(2,2) = 3min(fo + Np, RpN, REN) = 3(f2 + Np) =
= 3(3min(f1 + N3, RyN, R3N) + Np) =
= 3(3(3min(NY, R{N, RIN) + NJ) + Np) =
= 3(3(3NY + N9) + N) = 33(x — NY — N2) 4+ 32NY + 3ND. =
=332 — (33— 3*)NY — (33 = 3)N2 = 332
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PaBenctBo (14) cpaBeninBo anst n = 2.
[Ipennonoxum, gto (10) cnpaBemmuBa st n = k, JOKaXXeM ee

cupasemnuBocts g n = k + 1. CII gnsa n = k + 1 3amaercs cneny-
JOIIMMH OaJIAaHCOBBIMHU COOTHOIIECHUSIMHU

k+1

k+1
> N)+Np=N,) RIN+RpN=R'N,
=1 =1
k+1
> RIN + RpN = RN, fi = 3min(N}, RN, RiN),
=1
f? = 31’11111(f1 + Ng? R%Na R%N),
f3 = 3min(f> + N5 + N§, RyN, R{N)
k—1
Srr1 =3min(fy + ZNIZgH + N18+17 Rllg+1N7 R%HN),
=1

F =3min(fys1 + Np, RpN, REN)

Torma nmeeMm

F3(k+1,x) = 3min(fyi1 + Ng, RpN, R%) = 3(frs1 + Np) =
k—1
=3Bmin(fy + > Niyy +Niuy, Riy N RE G N) + Np) =
=1

2
=35+ 3 (VT ND) 3L NS+ ND) 4
1=1

k—1
A3 Ni N ) +3NE = 3F(3min(f1+NY, R3N, RIN))+
=1
k ' k—j+1 '
+Y (Y N s+ NP +1)+3Np =
=2 i=1
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k k—j+1
=3+ N+ D3 ( D Ni s+ N +1)+3N) =
j=2 i=1
k+1
=352(z = Y N, — Np) +37Ng+
i=2
k k—j+1 E+1
+Y (> Nijia+ NP +1)+3Np =3M20 32N "Ny -
=2 i=1 i=2
k k—j+1
—3MENRHST NG ) 3( ) Ni st N +3NE =3
j=2 i=1

Joxkazano, yto (14) cupaBemiuBa it n = k + 1, clenoBaTelnb-
HO (14) BepHa A7 MOOOTO HATYPATHLHOTO YKCHA N.

Taxum obpazom (10) nokazana s m = 3.

[Ipennonoxum, uto (10) crpaBemuBa st m = p, TOKaXKEM ee
CIPaBEUTMBOCTD Wit m = p + 1. Jlng m = p + 1 ypasaenne (10)
MMEET BUJIL:

(15) Fpa(z,n) = (p+1)"a.
[Iposepum crpaBemmuBocTh (15) mis n = 1. CII g n = 1 3agaercs
CJICAYIONIMMHU OaIaHCOBBIMH COOTHOIICHUSIMU

N+ Ny =2, RIN+REyN=1,...,RIN + REN =1
fi=(+1)min(N), RiN,...,RYN),
F = (p+ 1) min(fi + Np, RpN,...,R.N)

Torma nmeeMm

Fpi1(1,2) = (p+ 1) min(fy + Np, RpN, ..., RLN) =
=2(fi+Np) =@+ 1(fi+Np) =
= (p+1)((p+ 1) min(N?, RIN,...,RPN) + N%) =
= (p+D((p+ )N + Np) = (p+ 1)°N) + (p+ 1)Np =
= (p+1)*(e=Np)+(p+1)Np = (p+1)*z—((p+1)*~(p+1))Np =
=(p+ 1)’z
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PaBenctBo (15) cpaBemiuBo anst n = 1.

[Ipoepum cmpaBemmuBocTh (15) mst n = 2. CII mna n = 2
3aJlaeTcs CISAYIOIINMHU 0alaHCOBBIMU COOTHOIICHUSMHU

N) + N+ N% = N,R{N + RiN + RN = R'N,. ..
RIN+RN+RpLN = RPN, fi = (p+1) min(N{, R[N, ..., RN),
f2 = (p+1)min(f; + N3, R}N, ..., REN),

F = (p+1)min(fo + N§, RN, ..., RP.N)

Torma nmMeeMm

Fp1(2,2) = (p+ D min(fo + N, RpN) = (p+ 1)(f2 + Np) =

= (p+1)((p+ 1) min(fy + N3, B3N, ..., REN) + Np) =

= (p+1)((p+1)(f1 + N3) + Np) =
= (p+1)((p+1)((p+1) min(NY, RIN,..., RIN) + NJ) + N3 =
=(P+1°N) + (p+1)°N3 + (p+1)Np =

= (p+1)°(z = Ny = Ng)+ (p + 1)°N3 + (p+ 1)Np =

=@+ 1’z —((p+1)° =@+ 1)*)Ny = ((p+1)> = (p+1))Np =
=@+’
PaBenctBo (15) crpaBemuBo anst n = 2.
[IpenmomoxxuM, uto (15) cipaBeqymuBa st n = k, JOKaKEM ee

cupasemnuBocts g n = k + 1. CII g n = k + 1 3amaercs cneny-
FOLMMU OAJIAHCOBBIMUA COOTHOLLIEHUSIMU

k+1 k+1

> N)+Np=N,Y RIN+RpN=R'N,...

=1 =1
k+1

..., ) _RYN+RYN = RPN, fi = (p+1) min(N{, RN, ..., RYN),
i=1
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f2 = (p+1)min(f + N3, R3N, ..., RiN),
fs = (p+ ) min(fs + N3 + NJ, RIN, ..., REN),
k—1 ‘
Ji+1 = (p+ 1) min(fr + ZNliH + N1, Riga N, Ry N),

=1

F = (p+ 1) min(fx11 + Np, RpN, ..., RL.N)

Ilycrs € = p + 1, Torma nmeem

Fpii(k+1,2) =
= gmin(fk-‘rl +N1(~l’R}7N7' . ’RZZDTN) = g(fk—I—l + ng) =
k—1

= &(Emin(fye+Y  Ni o +NRy, REp N, RE N)+ND) = .
=1

k k—j+1
=T AN D E(D ] N+ NP+ 1) +END =
j=2 i=1
koo k—jtl
=N+ TING > (Y N+ NP+ 1) +ENp =
j=2 i=1
k+1

— g2y gkt ZNIiH _ fk”Ng i §k+2N§)+
i=2

ko k—jtl
+ ij( Z Ni_jp3+ NP +1)+ENp =%
= =1

®opmyna (15) Bepra mig n = k + 1. Takum obpazom, cormac-
HO METOJy MaTeMaTU4eCcKol WHAYKIUH, paBeHCTBO (10) cpaBeauBo
JUTA JIOOBIX HaTypaibHBIX 1 U m > 2. IlepBas 9acTe yTBEep)KICHHA
JIOKa3aHa.

IlepeiineM K MOKa3arenbCTBY BTOPOM 4acTH YTBEPKACHHS, a
MMEHHO, TTOKa)KeM CIPaBeUTUBOCTh BTOporo ypaBHeHHS (9). OHO (9)
MOKa3bIBaeT, 4To omeHka (10) BepHa, TONbKO 10 AoCTKeHUs F' Mak-
CHUMaJIbHOTO 3HaY€HUs, KOTOPOE PaBHO CyMME €€ apryMEeHTOB, TaK KaK
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B ciyyae (8) MakcuManbHOE 3HaueHue F' onpezensercs COOTHOLIEHU-
em:

FF=m-1+=z

OTKYJa, MOXXHO HAWTH 3HAYCHUC n, IpU KOTOPOM JOCTUTaACTCA I3TOT
MaKCUMYM, PCIIMB IMOKAa3aTCJIbHOC YPAaBHCHUC!

m" e =m—1+z.

In m—1+x
Ero pemenue — n = —-— — 1, HO TaK KaK n — 1eJ0€ (110 CMbIC-
Jqy 3a7a4y MapaMeTp 1 XapaKTepU3yeT CIOKHOCTh CTpyKTypbl ClI,
TO €CTh YHCJIIO HH, OCYIICCTBIAOINNX BCIIOMOT'aTCJIbHOC IIPOU3BOI-

CTBO), TO OIITHMAJIbBHBIM 3HAQ4YCHUEM N 6YZ[CT MHUHHUMAJIBHOC IICJI0C

m—1+x
YHCII0, IPEBOCXOAAIIEE ——5— — 1, ClIeIOBaTENbHO
In m—1+4x
(16) O e R
Inm

Bropast 4acTe yTBep:KICHUS T0KA3aHa.
YrBep:xkaenue 2. /nia m-¢paxmopuozo CII c mexnonozuyeckumu

KO3 Ppuyuenmamu ag =1, A =1i=1,....,n,j=0,...,m—1,
U NPONOPYUAMU MEAHCAY 8X00AMU

(17 N:R':R*N:...:R"N=1l:z:z:...:2, z<I,
peutenie onmuMu3ayuoHHou 3adaqu (7) umeem uo:

(18) Fp(x,n) = muz.

Joxa3zareabcTBo. [lo yciouto (17) UMEIOTCS U3TUIIKH (aKTo-
pa IV, moatomy Bce 1111, oTBeuaromye 3a BcrioMorareabHOE TPOU3BOI-
cTBO, TO ecTh IIII, ocymiecTBusIOmKE TPOU3BOACTBO HEOOCTAIOIIEH
yactu ¢akropa N, kpome I1I1, orBeuaromero 6a30BOi TEXHOJIOTHH
PaBHBI HYJIO:

fi = mmin(NY, RIN,...,RIN) =0,
fo = mmin(f; + Ny, R3N,..., RAN) =0,
k—2
fe=mmin(fy_y + > N+ N, RiN,...,RIN) =0,k =3,n.
=1
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Tak kak f1 =0, fo =0,..., fr =0, 10 F},,(z,n) umeer BUL:

Fp(z,n) = mmin(N, REN, ..., REN).
Yuaureisas (17), momydaem

Fo(z,n) = mmin(l,z,...,z) = mz.

Ipumep 1. Tlpu eAMHUYHBIX TEXHOJIOTHYECKUX KOAPPHULIUEHTAX
JI0Ka3aHa OLICHKA!

n+1

Fp(n,z) =m""  x.

CII (cm. Puc. 4) mpu m = 3 u n = 1 3amaercs cleAylomuMu OagaH-

COBBIMH COOTHOIICHUSMH

(19) N+ N9 = N,RIN + RELN = R'N,RIN + R%-N = RN
NY RIN RIN

flz(a+b+c)min(717 b ’ c )7

Ny RN RiN
F:(A+B—|—C)min(f1tl R
Oycts N : RIN : RPN =01:1:1,a = 1,b = 10,¢c = 10,
A=B=C =1, rorna
0.03 0.3 0.3
20 =(1+10+10) min(—, —, —
20) f1=(1+10+10) min(—~, 75> 75)
F3(1,0.1) = 3min(0.63 4+ 0.07,0.7,0.7) = 3min(0.7,0.7,0.7) =
=21>3%-01=09
Takum obpazom, mis ciaydas (20) ornenka (14) HeBepHa.
Oycte N : RIN : RPN =01:1:1,a=2b=1,¢c =1,
A=B=C =1, rorna
0.1 0.05 0.05
F3(1,0.1) = 3min(0.2 + 0.0,0.2,0.2) = 3min(0.2,0.2,0.2) =
=0.6<3%-0.1=09
Takum obpasom, mis cioydas (21) onenka (14) BepHa.
CrniennoBarelibHO, TIPU OJTHUX M TEX K& MPONOPIHIX Mexay (ak-
TOpaMH TPOM3BOICTBA TEXHOJOTHYECKHE KO3 PUITMEHTH MOXHO ITO-
noOparb TakuM 00pa3zoMm, 9To oreHka (14) MOXKeT Kak BBIIOJTHATHCS,
TaK W HE BBITOJIHATHCA. ®

=21-0.03=0.63
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3. Onmumus3zayusi cmpykmypbi onepayuoHHoz20 siopa OC

Crpykrypa omeparmonnoro sigpa OC (OfI) — COBOKYITHOCTH
CIl, oGecreunBarOIMX BO3MOXHOCTh BCIIOMOTAaTEILHOIO IPOU3BOJ-
CTBa Ka)XXJ10ro U3 (hakTopoB — MpeacTaBieHa Ha Puc. 5

N R Rt

Puc. 5. Cmpyxmypa onepayuonnoeo sopa OC.

I[I®d CII ma puc. 5 cocrour u3 m CII (cm. puc. 2),
KQXJbI W3 KOTOPBIX COOTBETCTBEHHO IPOU3BOIUT HEIOCTAI0-

mume uactm akropos N,R',...,R™!. Ha puc. 5 o6o3Ha-
uyeno: R'N,...,R™ !N — COOTBETCTBEHHO 4YacTH (DAKTOPOB
R',...,R™ !, yuactBylomue B MpOM3BOACTBE HENOCTAOMIEH YacTH
dakropa N; R'R', ..., R™ ' R! — cooTBeTcTBEHHO YacTH (haKTOPOB
R',...,R™!, yuacTByiomue B IPOM3BOICTBE HEIOCTAONIEH JacTH
dakropa Ry; R'R™',... R™ 'R™ ! — coorBercTBenHO 4acTu
daxropos R!,..., R™™!, yyacTBylomue B NmpoM3BOACTBE HENOCTA-

IOIIeH JacTu pakTopa R™ 1 TI® sroro O umeer Bux:

Fy Fp Fpm-1

A—O, A A %Igilx,

rne Fn,Fgi,...,Frm—1 — 3HaueHus cootBeTrcTByomero CII

(ompenenstores ananoruuto (7)). ¢ = (on, ¢Rri, ..., Prm—-1,9p) —
BEKTOpP (haKTOPHBIX MOTOKOB CTPYKTYphl O, a N, PRi, ..., PRm—1

m—1
22) F=)_ Ajmin
=0
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— BekTopa (aKkTOpHBIX MOTOKOB coorBeTcTBytomero CII (ompe-
memsfoTest  aHanorngHo  (6)), n . = (ny,npl,...,Npm-1),
e ny,Npl,...,Npm-1 — dYuAciHo cioeB  kaxgoro CII
(N,R',...,R™ ).

YrBepxkaenue 3. [ OA OC ¢ eOuHuyHbIMU MEXHOIO2UYECKU-
MU Kodghuyuenmamu u nPONOpYUIMU Mercoy 8xo0amu

N:RN:RoN:...:Rpyu iN=x¢:1:1:...:1,
R :RiRi:RoRy:... . Rpp 1Ri=x1:1:1:...:1,
Ry-1 RiRyp—1:RRp1:...:Rp1R—1=xm—1:1:1:...:
0<ﬁ%—1xj<1’n:nN:an =...=NR,_ 1

peutenue onmuMu3ayUonHou 3aoayu (22) umeem 6uo:
(23)

In My i +m(m—1)

2 Toni
F ( ) . mn+ Tmin, T < L 1n7,,nnzn J -1
m n,x - In MLy ip +m(m—1) 9
P
) M+ m(m — 1), > [ e | 1
20€ Tmin = min Li, X = (L0, L1y.-+yTm—1)-
min 0<j<m—1 7 ( 0,41, sy bm 1)

JokaszarenbcTBo. J[oka3zaTenbcTBO cieayeT U3 Y TBepkaeHus 1.

YrBepxkaenue 4. /[nsn O OC ¢ edunuunbimMu mexHoni02uyecku-
MU KOIppuyueHmamu u nponopyuUsMU Mexcoy 6x00amu

N:RN:RN:...:Ryu 1N=1:zg:20:...:20,
R12R1R1ZRQRI:...:Rm_lRlzli.%’l:[131:...:.%'1,...
,Rm_l . RlRm—l . RQRm_l Ve Rm—lRm—l =
=1:2Tmo1:Tm-1:---:Tm-1,
max z;,<l,n=ny=np, =...=n
0<j<m—1 J ) N Ry Rm—1>

peuienue onmuMu3ayuoHHol 3adauu (22) umeem 6uo:

— 12 ; .
(24) Fp(x,n)=m ogjnilrg—l%'

Hoxa3arenbceTBo. [[oKazarenbCTBO CienyeT U3 Y TBEPKIACHUS 2.
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4. BbigoObI U nepcrneKkmuebl

g cuHTe3a OpraHu3anMoOHHBIX KOH(GHUTypaIiii Ha OCHOBE MPE-
CTaBJIEHHOTO MHCTPYMEHTA MOAEIMPOBAHUS, MO3BOJISIOMETO OLIEHH-
BaTh APPEKTUBHOCTH pa3nuuHbix noxcucreM OC 1o UX BKIALy B KO-
HEYHBIM pe3ynbTaT, HEOOXOAUMO aHAJIOTHYHBIM 00Pa30M IOCTPOUTH
U UX CTPYKTYpHO3aBHCHMBIC IPOU3BOJCTBEHHbIE (PYHKLIUH M PEIIUTh
3aa4y CTPYKTYpHOW ONTHMH3AINH, TapaMeTPHU30BaHHYIO pacIpe/e-
JeHHeM pecypca Mexay HuMu. Ontumusanusa cTpykrypel OC cBo-
JIUTCA K TIONCKY ONTHMAJIbHOH cTeneHr HH()OPMAIIMOHHON U OpraHu-
3alMOHHO 3¢ deKTuBHOCTH, Yncia cioeB OS], BuIa ynpaBlieHUECKOH
Hepapxuy NpH 33JaHHON HEONIPENEeIEHHOCTH BHENIHEN cpenbl. Kpome
TOTO, MIPEICTABICHHBI HHCTPYMEHT MOXKET UCIIOIb30BaThCs AJIST MO-
JeNMPOBaHMS OPTaHU3AIMOHHON aJalTalliil K HHHOBAI[HOHHOMY TIPO-
LeCCy, CIIOHTAaHHO M3MEHSIOMEMY TEXHOIOTHYECKUe K03 (UIUEHTHI
pazmuusbix 1@ IIII, B pe3ynsrare 4ero M3MEHSETCS ONTHUMAJIbHAsS
MIPONOPIMS UX apTyMEHTOB. ANTOPUTMBI aJalTallUH 3aBUCST, C OHOU
CTOPOHBI, OT BHYTpEHHEW MHCTUTYIIMOHAIBbHON cpenbl OC, cTUMYH-
pyIoIIel Wi, Ha000POT, 3amperiaroieid (paKkTaTH3aIuo CTPYKTYPHI
OTIEPaLlMOHHOTO Spa, C APYroil — OT OTHOIIEHHUS] CKOPOCTU OpraHu-
3alMOHHBIX MPOIIECCOB M YaCTOTHI BOZHUKHOBEHHUS TEXHOJIOTHYECKUX
WHHOBaIWiu [4].
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OPTIMIZATION MODEL OF ORGANIZATION’S
OPERATING CORE

Mikhail Kharitonov, Volgograd State University, Volgograd,
postgraduate student (kharitonov.mihail@gmail.com).

Abstract: We suggest a constrained optimization model of an
organization’s operating core, whose structure consists of a basic
technological module and modules of support facilities. The
production function of the operating core is represented as a
superposition of Leontief production functions corresponding to each
of the modules. The proposed model may serve as the basis for
generalized mechanisms synthesis of organizational system control
on the long time interval.

Keywords: organizational system, operating nuclear, optimization of
the structure, production function.
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