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Ниже информация , примеры решения и оформления. Оформление обязательно как в примерах.
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PaccMoTpuM n-ii wWar: s,—| — COCTOSHHE CHCTEMbBI K Hadaly A-ro
wiara, §,=§ — KOHEYHOEe COCTOsIHUe, X, — YrpaBlieHWe Ha h-M uiare,
a fo(s,—1, X,) — uenesast GpyHKUHMS (BBIMIPHILL) #-TO LIAra.

CornacHo NpUHUHUITY ONTUMAIBHOCTH, X, HyXHO BBIOMpATh TakK,
yTOOBl [UIS JIIOOBIX COCTOSHMM S,—; INOJMYYUTb MakCUMym! LieneBoit
¢YHKIMM HA 3TOM liiare,

.

Obo3HayuM yepe3 Z, (s,—1) MaKCUMyM LeleBod GyHKUMH —
noka3aress 3¢ ¢GEKTUBHOCTH A-TO IIAra mNpu YyCJOBHM, YTO K Ha-
4ajy MOcJ¢IHEro mara cucteMa S Oblia B IPOHU3BOJIBHOM COCTOS-
HUM S,—|, @ Ha TOCJieHeM luare ynpaBjeHHE ObUIO ONTHMANIb-
HBIM,

Z ,, (Sy—1) HaswiBaEMCA YCA0BHBIM MAKCUMYMOM UeAegol (DYHKuuu Ha

n-m waee. O4eBUIHO, YTO

Zy (sp—) = W S Gn1, Xn). (12.5)

n

MaKCPIMPI3aL1PIH BEACTCS 11O BCEM NOITYCTUMBIM YIIPaBJCHUAM Xn'
-
Pemrenne X,, mpu KOTOpoM jpocturaetcsi Z, (S,—1), TAKKe 3aBUCHUT

OT S,—| W HA3bIBACTCA YCAOGHbIM ONMUMANbHBIM YNDAGACHUEM HA N-M
*
waze. OHO obo3HayaeTcs yeped X, (s,—1).

Yc10BHO ONTHMATEHBIN
BLIMTPHIIT Ha A-M illare

3HayeHHe HeAeBOW QYHKIHHK (A—1)-TO
£ (8 X)) H1ara MpH MPOU3BOJIFHOM YIIPaRICHUH
X | W cocrosHmH §, ,

Puc. 12.2
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PeiruB omHOMEpHYIO 334a4y JOKaIbHOM ONTHMM3ALUYU 10 ypaBHeE-

HUIO (12.5), HallmeM MIs BCeX BO3MOXHBIX COCTOSHHUH S,—| 1BE (PyHK-
. .

win: Z, (Sp—) 1 X, (Sp-1)-

PaccMoTpUM TENnepb ABYXLIATOBYIO 3ajavyy: NPHCOCAMHUM K A-MY
mary (n—1)-i (puc. 12.2).

Hnst n00bIX COCTOAHUH S,—;, IPOM3BOJBHBIX YNpaBiIeHUA X, U
ONTUMAIBHOM YNPABJICHUH HA A-M ILIATE 3HAYEHHE lieJIeBoil PYyHKLUU
Ha JIBYX NOCIEAHHUX 11arax paBHo:

Sr1Gn=2, Xom)F Z, (Sp=1)- (12.6)

CortacHO TMpPHHUMUITY ONTUMATBHOCTH ISl JIOOBIX S, pelIeHHe
HYXHO BbIOMpATb TaK, YTOoObI OHO BMECTE € ONTMMAIbHBIM YIpaBie-
HUEM Ha mocnenHeM (n-M) liare MpUBOAMIO OB K MAaKCUMyMYy iefe-
BoM (yHKUMM Ha ABYX MociefHUX marax. CrenoBaresbHO, HYXHO
HalTH MakCMMyM BbIpaxeHus (12.6) mo BceM IONMyCTUMBIM YIpaBje-
HusM X,—;. MakcuMyM 3TOM CyMMBl 3aBHCUT OT S,—), 0003HayaeTcs

» [
yeped Z,_; (Sy—2) ¥ Ha3bIBACTCS YCAOBHbIM MAKCUMYMOM Uenesol (yHK-~

Yuu npu ONMUMAALHOM YNpasaeruu Ka 08yx nocaednux wiaeax. CooTBeT-
cTBywolLEe ynpasieHMe X,—; Ha (n—1)-M 1mare obo3HayaeTcs vepes

*
X,_1(Sp—2) Y Ha3bIBACTCS YCAOGHBIM ORMUMAAbHbIM YRpAGAECHUEM Ha
(n—1)-M 1uare.

Z' (sp2)= {rp"aif}{f,,_, (Sp2o o)+ 23 (sp)}) . A2T)

Cnenyer oOpaTuTh BHMMAHHME HA TO, YTO BbIPAXEHHE, CTOSIIEE B
¢urypHbx ckobkax (12.7), 3aBUCHT TONBKO OT Sy—3 U Xy~}, TAK KaK S;—)
MOXHO HaiTH M3 ypaBHeHUS coctosinuit (12.2) npu k=n—1

Sp-1=0p—1(Sn-2 » Xy—1)
% MOACTABUTH BMECTO Sy—| B QYHKUMIO Z ; (Sp—-1)-

B pesynbrate MakCHMHU3ALMM TONBKO IO OXHON MEPEMEHHOR X
cornacHo ypasHeHHIO (12.7) BHOBb nojyyaiorcs iBe GYHKIUU:

- L]
Z,  ($p-2) 1 X, (8-2).

Jdanee paccMarpuBaeTcsi Tpexliarosas 3ajaya; K ABYM MOCHEIHUM
araM npucoeauHsieTcst (n—2)-i U 1. 1.

O6o3HaYuM yepes Z ,: (Sg—1) ycrosuwill Maxcumym yeaegoll (ynxyuu,
NOAYMEHHBIE NPU ONMUMANLHOM YNpasienuu Ha n—k+1 wazax, Hawunas c
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k-20 do KoHya, npu ycaosuu, 4mo k Hauaay k-2o waza cucmema Haxoodu-
nace 6 cocmosnuu sy—1. PakTHyeckn 31a GYHKIMS paBHa

Xk s sxn

ZI:(sk—l) ={ max Zf:( - hX)
Torna

n
Zk+1(sk) - Z.f;(s:—l’Xl) .
(x’t+l’ ,x,,)} 1=k+1

S X)ZAs)

Z,..(5)

X, i(s) X (s,)

.f/; (Sk 13 A,k)

Puc. 12.3

Ienesas dyHkuus Ha n—k nocneqHux marax (puc. 12.3) npu mpo-
M3BOJIBHOM YIpaBieHUU X Ha k-M LIare ¥ ONTUMATbHOM YIPABAEHHH
Ha MOCHENnYIOIIMX #—K 1Iarax papHa

S =1, X+ Zsy (50)-

CornacHo IPUHIMNY ONTHMAIBHOCTU, X BBIOMPAETCS M3 YCIOBUS
MaKCHMMyMa 3TOH CYMMbI, T.€.

Zi (i) = max{ fe(ser, Xe) + Ziar(se)) (12.8)
{Xi}

k=n-1,n-2,..,2 1

Ynpasrenue X, Ha K-M WIare, NpH KOTOPOM JOCTUTAE€TCS MAKCH-
MyM B (12.8), oGo3Hayaercs yepes X (si—1) M HA3BIBAETCS YCA08HbIM
ONMUMAIbHBIM YNpasieHuem Ha k-m waze (B NPaBYIO YacTb YpaBHEHWSA
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(12.8) cnemyer BMecTO Sy MNOACTABHTh BbIpaxeHHE Si=0i(Sk—1, Xk),
HaWIeHHOE U3 YpaBHEHUH COCTOSHUA).

Vpasuenus (12.8) HaseiBaOT ypasHenusmu beaimana. 31O pe-
KYPPEHTHbIE COOTHOIIEHWS, NO3BOJSAIOLINE HAWTH NpeablayLiee
3HayeHHe ¢GYHKUHMH, 3Has nocneaywowue. Ecnum na (12.5) naitn

Z,',(s,,..;), to npd k=n—1 u3 (12.8) MOXHO omnpeneinuTb, pELIUB
3afayy MaKCUMM3aUMUHU AN BCEX BO3MOXHBIX 3HAUeHUH S,—;, BBI-
paxeHus pis Z;_, (S4~2) M COOTBETCTBYWOLUEE X,',~|(s,,~2). Hanee,
3Hast Z,:_, (S4—2), HaxoauM, ucnonb3yst (12.8) n (12.2), ypaBHeHusd

COCTOSTHU .

MMpouecc pewierus ypasHenuit (12.5) u (12.8) HasbiBaeTca ycioeHol
onmumusayueii'.

B pesynbrare ycjoBHOM ONTHMU3AIMM MOMYYAIOTCS JBE MOCAEA0Ba-
TENbHOCTH:

Z,‘,(S,,__l), Z;-I(Sn-2)’ LA} Z;(sl)’ Z;(SO) -

YCJIOBHble MakCUMyMBI leneBoi (yHKUMM Ha nocnefiHeM, Ha ABYX
NIOCNEAHMX, Ha ...n 1Iarax

X;(Sn—l)’ X;—I(sn—2)= Sty X;(S]), X;(SO) —

YCJIOBHBIE ONITUMAIBHBIE YIIpaBAeHUS Ha #-M, (n—1)-M, ..., 1-M 1arax.
Mcnonap3ys 3TH TOC/el0OBaTeIBHOCTH, MOXHO HAlTH pelieHue
sagauyn JI1 npu ganHeix n u sp. [lo onpenenenuio (cm. pasg. 12.1)

Zf (S9) — YCJOBHbBIN MakCHUMYyM LEJ€BOH (PYHKLUMM 3a # LIATOB MPHU

YCJIOBHM, YTO K Hayany l-ro wiara cucrema 6pula B COCTOSHHHU S,
T.C.

Zmax = Z(sg) - (12.9)

[lanee cneayeT McnoONb3OBaThb MOCHAEAOBATENBHOCTD YCJIOBHBIX OIl-
TUMATBHBIX YIIPABJIEHUN U YpaBHEeHUs cocTosHuit (12.2).

[Mpu ¢uKcUpoBaHHOM 5, mojyyaeM X ,' = X[ (sy). Nanee u3 ypas-

o * *
HeHu#t (12.2) Haxomum 5| = @,(sg, X,) U TIOACTABISAEM 3TO BhIpaxe-
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HHE B MOC/IEN0BATEIbLHOCTD YCJIOBHBIX ONTUMATbHBIX YIIPABIEHHN:
X; = X5(s) ¥ T.0. 10 uemouke':
* * * L * * *
X = X,(s0) > 5, = 91(sp, X|) > Xy = Xy(5)) >
L * * L - *
=25 =0,085,X)=2X=X(5)> ..o
- - * L] » L]
> 8y = (pn—l(sn—Z’ Xn—l) = Xn = X,,(S,,_l).
Honyyaem ontumansHoe pelieHre 3axauun J1H:
* L} x .
X' = (X0, %5, ..., X))

(Ctpenka — o03HAYaeT MCMONB30OBAHUE YPABHEHMH COCTOAHMS, a
CTpE€lIKAa — — TMOCJIENOBATEIBHOCTH YCJIIOBHBIX OINTUMAJIBHBIX YIpaB-
JIEHH).
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12.3. 3axaua o pacnpeneieHHH CPeACTB
MEXAY NpeanpHaTHAMH

PaccMoTpUM MNpeUIOXEeHHYIO BbIllIe CXeMy Ha KOHKPETHOH 3amaye
O pachpeleieHHH CPEICTB MEXAY MPeanpUATHIMH.
12.1. naHupyeTca OEATENBHOCTb YETBHIpEX NMPOMBILUICHHBIX Mpel-
MpUATHIT (CHCTEMBI) Ha oyepenHOU rol. HavanbHbie cpencrtsa: s, =
=5 ycia. en. Pa3Mepbl BIOXEHUS B KaxIoe MpeNNpPUATHE KpPaTHI
I ycn. en. Cpencra x, BLIEIEHHBIE K-My npennpusatuio (k=1, 2, 3, 4),
TIPUHOCHT B KOHLE roia mpuObuib f; (x). Dyukuuu f; (x) 3amaHsl Tab-
auyHo (1abn. 12.1). MlpuHATO CUMTATh, YTO:

a) npuOBUIE f; (X) He 3aBUCUT OT BJIOXEHUS CDPEACTB B Ipyrue
NpedIPUSTHS;

6) npuObBUIb OT KAXIOrO NPENNpPHUATHS BLIPAXAETCA B ONHHUX yC-
JIOBHBIX €IMHMIIAX;

B) CyMMapHasi MpuObUIb paBHA CyMMe€ NpUOBLUICH, MONy4eHHBIX OT
KaXI0ro MpeArnpHATHA.

OnpenenuTh, KAKoe KOJIUYECTBO CPeICTB HYXHO BBIUIENHTH KAXIO-
My TMpeANpHUATHIO, YTOOBI cyMMapHas NpubbUlb Obl1a Hanbonbluen.
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Taobauna 12.1

X fi0) S S50 Six)
i 8 6 3 4
2 i0 9 4 6
3 1 1 7 8
4 12 13 1 13
5 18 15 18 16

PeweHue OO03HAUUM uepe3 X; KOJIMYECTBO CPEICTB, BBIIENICH-
HbIX k-My npeanpustiio. (Hymepauuio npemnpustuii 1, 2, 3, 4 co-
XPaHsIEM B MpolLecce peLeHNs: HEM3MEHHOM.)

CyMMapHasl npuObUIbL paBHA

Z=§lfk(xk). (12.10)

MepeMeHHBIE X YIOBIETBOPSIOT OTpaHUYEHUSIM:
S x, =5
X, =3,
X% (12.11)

Tpebyercsi HaiTH NEpeMEHHBIE Xj, Xy, X3, X4, YAOBJIETBOPSIOIIHE
cucteMe orpaHuveHuii (12.11) 1 obpawaioiiie B MaKCUMYM QYHKIUIO
(12.10).

Ocobenrocmu modeau. OTpaHUYMEHHUs JIMHEHHbIE, HO IepeMeHHbIe
LeJIOYUCTIEHHbIe, 3 GYHKUMHU f (X)) 3adaHbl TAONMUYHO, MOSTOMY HENb-
351 MIPUMEHUTb METOAb! LEJIOUMUCIEHHOIO JTMHEHHOIO MPOrpaMMHpOBa-
HuA (cm. . 8).

Cxema pewenus 3agauu MeroaoM JI1 uMeer creayromnit Bua: mpo-
Ilecc pellleHUs Paclpefe/eHNs CPECTB 5=5 MOXHO pacCMaTPUBATh KaK
4-111aroBblif, HOMEP 111ara COBMAAET C HOMEPOM MpPEANPUATHA; BbIGOD
MepeMeHHbIX X, Xp, X3, X4 — YIpasleHHe coorseTcTBeHHO Ha I, 11, I,
IV 1arax. § — KOHe4YHoe COCTOSiHME Mpoliecca pacnpeneieHtss — pas-
HO HYJIO, TaK KaK BCe CPEeACTBA JOKHbBI ObITh BIOXKEHBI B POU3BOICT-
Bo, § =0. CxeMa pacnpejeneHus nokasaHa Ha puc. 12.4.

YpaBHeHUs cocrosiHUi (12.2) B JaHHOM 3aaye MMEIOT B

SE=S—1""Xk,s k=l, 2, 3, 4, (12.12)
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Tle S; — fapamMeTp COCTOSIHHUS — KOJHUYeCTBO CPEACTB, OCTABLUUXCH
mocJjie k-ro 1uara, T.. CPelCTBa, KOTOPbIE OCTAETCS PaClpelNeuTh Me-
XKy OCTABLIUMHUCS 4—Kk NpeanpUsATHSIMH.

Puc. 12.4

BBenem B paccMoTpeHue (YHKIIHIO Z; (S¢—1) — YCJIOBHYIO ONTH-
MAIbHYIO TIpUOBLIb, NOJYYEHHYIO OT k-ro, (k+1)-ro, ..., 4-ro npen-
MIPUATHI, ECTU MEXAY HUMU pacnpeleNissIiCh ONTHMAIBHBIM 06pa3oM
cpenctsa Si—1(0<sy—<5). Jonyctumble ynpaBieHUsl Ha K-M 1iare yaoB-
JIeTBOPAIOT ycaoBUIo: 0 < x; < 53— (IUBO k-My NPEATIPUATHIO HUYErO
He Boimensiem, x;=0, 160 He Gosbllie TOro, YTO UMEEM K k-My Luary,

X< Sp—1)-
Ypasuenuq (12.5) u (12.8) umeroT BUI:
k=4, s, =0= Zy(s;) = max fi(xy), (a)
0<x4 <53

Z3(sp)= max {f(x)+ Zy(s3)}, )

0<x3<s)
Zy(s) = max {H(x)+ Z3(sp)}, (8)

0SX2 5
Z;(5) = max_{fj(x))+ Z5(s)) }. (r)

0sxps5

IMocnenoBare/IbHO pelliaeM 3anmMCaHHble YpPaBHEHMs, MPOBOASA Yc-
JIOBHYIO OTNITHUMM3aUHUIO (cM. puc. 12.4) KaxIoro miara.

IV war B T1abn. 12.1 f4(x) npuGbiny MOHOTOHHO BO3pacTaloT,
TIOSTOMY BCe CpelCTBa, ocTaBluuecs K IV wary, crenyer BIOXHUTb B 4-€
npeanpustie. Ilpu 3TOM WIS BO3MOXHBIX 3HayeHui s3=0, 1, ..., 5
MOJYYUM:

Z4(s3) =fa(s3) 1 x4(s3) = 53
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111 war J[enaeM Bce mpeanonoXeHus OTHOCUTEIBHO OCTATKA
cpeacts §; k 111 wary (T.e. mocne Bribopa x; M X3). S MOXET INPUHM-
Mmatb 3HaueHusa 0, 1, 2, 3, 4, 5 (HanpumMep, s; = 0, ecid Bce cpeacTsa
OTAaHBl 1-My W 2-My HpEAnpHATUAM, $H=5, ecnu l-e u 2-e npennpu-
AITUS1 HUYETO He NMONYYUIHU, U T.A.). B 3aBMcUMOCTH OT 3TOro BHIOWpa-
eM 0<x3<sy, HAXOAUM $3=5,—X3 W CPABHUBAEM ISl PasHbIX X3 MpPH

(PHUKCUPOBAHHOM S 3HAYEHUS CYMMBI f3(x3)+ Zj (s3). Ana xaxmporo s,

- *
HauboJiblliee U3 ITUX 3HAYEHUH eCTb 24 (s3) — YCNOBHAdA ONTUMAIb-

Hasi npuObLIb, MHOAYYEHHAas MpPU ONTUMATbHOM pPaclpeaeneHUH
CpeAcTB s5; MexXJay 3-M U 4-M npeanpusTUamu. OnNTUMU3aLus GaHa B

Taba. 12.2 npu k=3. [Ina KaxKaoro 3HavYeHUs 5 Z; (s9) u X; (s7) mo-

MelleHb! B rpadax 5 U 6 COOTBETCTBEHHO.
Il war YcrnoBHas onTUMU3ALUSA, COMIACHO YpAaBHEHHIO (B), MpO-
BeJeHa B Taba. 12.2 npu k=2. [Ind Bcex BO3MOXHBIX 3HAYEHUH s; 3Ha-

* L]
yeHUs Z, (s)) u X, (s;) HaxomArcs B cronabuax 8 1 9 cOOTBETCTBEHHO;

nepBsble cnaraeMble B cToNIGLE 7 — 3HaYeHUs fr(X;), B3ATHE U3 Tadn. 12.1,
a BTOpbIE cllaraeMbie B3SAThI U3 cToGna 5 1abn. 12.2 npu s = s; — xp.

I war. YcnoBHas onTtuMuzauus (ypaBHeHue (r)) MpoBeleHa B
Tabn. 12.2 npu k=1 1na s,;=5'. IlogcHUM pelieHre MoAPOGHO: ecIu
x1=0, To s1=5, NpUOBUIb, MOMYYEeHHAs] OT YeThIpeX NMPEANPUATUHI TIPH
YCNTOBHH, YTO §|=35 €[. CPEACTB MEXIY OCTaBLUMMHUCA TpeMs Mnpel-

NPUATUAMHM OYIYT pacnpenencHbl ONTUMANbHO, paBHa f1(0)+ Z; 8) =

=0+19=19 (Z;(S) B3aTO K3 cronbna 9 taén. 12.2 npu 5;=5). Ecnu

x=1, 10 55=4. CymmapHass npuObUlb NMpH YCIOBUM, 4TO S§=4 el
CpencTB MEXIY OCTABUIMMHUCA TPEMS NpeanpusTUIMH ByayT pacrpe-

JeNeHbl ONTUMalbHO, paBHa fj(1)+ ZZ' (4)=8+16=24 (f;(1) B35TO H3
tabn. 12.1, a Z; (4) — u3 cronmbua 9 radn. 12.2.) AHATOTHYHO TpH
x1=2, 5773 u fi(2)+ Z; (3)=10+13=23;

npu x;=3, 5y=2 u fi(3)+ Z, 3)=11+10=21,
npy x;=4, 5;=1 u fi(d)+ Z, (1)=12+16=28;
npu x,=5, 5,=0 u fi(5)+ Z, (0)=18+0=18.




image16.png
= Zmax TpH X, = X, (5) = 1.

CpaBHHMBasA NMOAYECPKHYThbIE YUCIE, MOJYYUM Zl'(5)=24 yCI. en. =

Hcnonb3ys ypasHeHus (12.12), nomyuyum s,’ =5—1=4, a no Tabn. 12.2

B cTonGLe 9 HaxomMM X, = x,(4) = 2. [Jlanee HaxomuMm s,=4—2=2 a

ro tabn. 12.2 B cronbue 6 — x; = x3(2) = 1. Hakonen, s3=2—1=1 u
g =x,()=11e. X (1;2; 1; 1)
MakcuMyM cCyMMapHod NpuObUIM paBeH 24 ycil. el. CpelCTB INpHU
VCJIOBMM, YTO |-My mpeanpusitTuio BbuieneHo 1 yci. ex.; 2-My mpea-
NPHUATHAIO — 2 YCI. €4.; 3-My NpeanpuATHioO — 1 yci. en.; 4-My npea-
npugTiio — 1 yen.ea. p
Samevanne 1. PeumeHue yernipexMepHoit 3amaud 12.1 Ha on-
pelejieHHe YCJIOBHOIO 3KCTpeMyMa CBeieHO (akTHYEeCKM K pelle-
HHIO YeThIpeX OJTHOMEpHBIX 3a[ay; Ha KaXIOM lliare omnpejessitach
O[lHA MepeMeHHas X.
Jamevanne 2. Ha pasobparHoii 3amave 12.1 BuaHO, YTO MeTOI
Il 6e3pasnuueH K Buay U crnocody 3anaHusi GYHKUMH: fi(x) ObuH

3a1aHbl TabMMYHO, Mo3TOMY M Z.(s) ¥ X, (5) NpUHUMANM IQuc-
KpeTHbIE 3HAYEHUs], peCTaBlIeHHbIe B Tabn. 12.2.

Tabnuyga 12.2

k=3 k=2 k=1
sien| X% | se| Bl | 4T |t At |4 | x| A | 27| X
+2Z"(s3) (s) | (s0) +Z3'(s)) () | s +2,"(s1) (%) (50)
1 {213 4 5 6 7 8§19 10 11 ] 12
01010 0 0 0 0 010 0 010
1 (0] 1| 0+1=1 0+4=4 0+6=6 1
110} 34+0=3 4 0 6+0=6 6 1 8+0=8
21012 0+6=6 0+7=7 0+10=10
1|1} 3+4=7 7 1 6+4=10 [ 10 | I 8+6=14 | 14| 1
210] 4+0=4 9+0=9 10+0=10
0fj3] 0+8=8 0+9=9 0+13=13
31112 3+6=9 9 1 6+7=13 [ 13| 1 | 8+10=18 | 18 | 1
21 1| 4+4=8 9+4=13 2 | 10+6=16
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IIpodonxcenue

k=3 k=2 k=1
St | % | se| Ao | L x| A || x| AGDT [ Z7 | X
THS) | (o) (@] TE® ) |e)] FEW || @
F{2]s] 4 5|6 7 s 1o 10 |nln
3]0 7+0=7 L1+0=11 11+0=11
04]o0+13=13 0+13=13 0+16=16
1| 3| 3+8=11 6+9=15 8+13=21
4 [2]2] a+6=10 | 13 | 0| 9+7=16 |16 | 2 |10+10=20| 21 | 1
31| 7+4=11 11+4=15 L1+6=17
40| 11+0=11 13+0=13 12+0=12
05 |ori6=16 0+18=18 0+19=19
1| 4]3+13=16 6+13=19 8+16=24
s |23 ats=12| 18 | 5| 9ro=18 | 19| 1 |[10+13=23] 24 | 1
32| 7+6=13 11+7=18 11+10=21
4|1 | 11+4=15 13+4=17 12+6=18
5| 0| 18+0=18 15+0=15 18+0=18

3ameuanue 3. AnprepHaTHBoil Mexay ATl pisg nomobHoi auc-
KpeTHOI1 3amaumn sBisieTcs Meron nepebopa. Meron ATl npeanou-
TUTENbHEE, TAK KAK Ha 3Tane yCJIOBHOM ONMTHMU3ALMM OTOpachiBa-
I0TCS 3aBeJOMO HErojiHble BAPUAHTHL.

S3amevanue 4. [JocToMHCTBOM Merona SIBISETCS BO3MOXHOCTb
aHaIM3a pELIEHUSA HA YYBCTBUTEIbHOCTb K H3MEHEHHIO §; M 7.
[IpoBeneHHBIe pacyeThl MOXHO HMCIOJIb30BATh JIS U3MEHUBIIMXCSH
HayaJIbHOrO COCTOSIHMA §; M 4Yucna waroB #. Hampumep, mycth B
3agavye 12.1 NpoM30LUTO YMeHblleHHe HAayaJbHBIX CpPEACTB Ha
1 ycn. en. Ins s;=4 1OCTaro4yHo B TAGNMLY A00AaBUTh pacyeThl MpH
k=1 (3To chmenaHo B Toil xe Ta6;n. 12.2). [TonryyaeM B 3TOM cCiyyae
Znax=21 yci1. eq. TIpU paclpeneeHHHu:

x; =1- 5 =4—1=3=x; =1, win x,=2 -
- s; =3—1=2, uu s; =3-2=1= x;=1, Wi

X =0 > s3=2—1=1, wm s;=1-0=1=>x,=1.
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B pesynbrarte HailieHbl ABAa ONTUManbHBIX pemenus: X*(1; 1;
1; 1) u X2 (1; 2; 0; 1). Ecnu HadanbHBle cpeacTBa YBEIUYMIKUCD,
Hanpumep, Ha | yer. ed., §=6, a GyHKuUMM NpUOBLTU fi(x) ocTa-
JIUCh TIPEXHUMU, TO B TaOJI. 12.2 nOCTATOUHO AOGABUTH pasfesn sl
55=6 mpu k=3, 2, I, 3TOT ¢parMeHT pacyeToB MoMelleH B TaOJ.
12.3.

Tabnuua 12.3

11213 4 516 7 8§19 10 11 {12
0] 6 ]0+16=16 0+22=22 0+24=24
1|5 |3+16=19 6+18=24 §+19=27

6 2| 4 [4+13=17|22|5|9+13=22| 24 | | | 10+16=26 [ 27 | 1
3| 3| 7+8=15 11+9=20 11+13=24
4 [ 2 p11+6=17 13+7=20 12+10=22
511 [18+4=22 15+4=19 18+6=24

Monyyaem Zpn, =27, x; =1 - s =6—1=5 = x;=1 - s5;=5-1=
=4 = =0 s; =4—0=4 = x,=4.

OnrtumanbHoe pewenue X “(1; 1; 0; 4).

Ecnu mpUHATO pellieHUe pacrlpelesdTb CPeacTBa =5 Mexnay 2-,
3- 1 4-M NpeanpuATHSMH, TO 3a1aya yxe peluena B tadm. 12.2. B
pasiene k=2 Tabnuubl HaxomuM Znu= Z5(5)=19 npu ycrosum,
yro x,=1, x; =0, x; =4.

HakoHel, eciy yBeJIMUYMIOCH KOJMYECTBO TMPEANPUATHI
(4KCNo 1MAroB), TO CXEMY MOXHO JOMNOJHUTh, IPUCOEIUHAS 1IATH
¢ Homepamu k=0, —1, ... u T. 1. Hampumep, nycty cpeactsa
£y = 6 pacnpenensiioTcs MeXIy NATbIO NPeAnpUATUAMU. DYHKIUA
npubbLUTH VIS ATOro Npennpuatus 3anaHa dopmynoit fx)=3x+1,
ecn x20 u f0)=0. IlpucBouM 5-my npeanpuaTuio Homep k=0,
TOTNA Xy — CPEACTBA, BbIAENEHHBbIE 3TOMY npeanpustuio. O6o-

3Ha4YMM yepe3 Zg(6) ONTUMANbHYI MpUObUIb, MOJYYEHHYIO OT
NATYU NIPEANPUATUN:

Z3(6) = max {folxo) + Z{(5)]

a 5;=6—x;. YcnoBHaa onrumusanust 0-ro mara naHa B Tabn. 12.4.
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Tabauua 124

X 01 21314} 5]6
5;=6-X, 651413211 0
S0)=0 0|47 110[13]16] 19

Z;(s;) (3sTa n3 Ta6n. 124 121118l14a]l 8| o
12.2 v 12.3 npu k=1)

St Zy(s) 27 128 128128 (27|24 19

CnenoBatesibHO, Zy,,=28, a ONTHUMAIbHBIX PElIEHUH YeTbIpe:
X GLELLD, QL 55D, X250, X531 1
0; 1.
3ameuanue 5. K HenoctaTkaM Merola Mo-NpexHeMy ciaeayer

OTHECTHU BO3HHUKHOBEHHE TEXHHUUECCKMX TPYAHOCTEWH NpU BbIMUCIIC-
HUAX B Cly4dac YBCIUUCHHUSA pPa3MEPHOCTH. Ecnu xaxnoe ynpasle-

Hue X, GyleT 3aBUCETb OT F IEPEMEHHBIX, & COCTOSIHUE §; — OT p
napaMeTpoB, TO HA KAXIIOM lilare BO3HHKAET rp-MepHasi 3a7a4a or-
tuMu3anuu. (B 3agaue 12.1 r= 1, p=1, T.e. pewiasacb ofHOMepHas
samava). Jaxe rpu peanusauuu merona ATl Ha DBM npaktuyecku
MOXHO pelarh 3ajJayy st HeGoNblIUX 1, p, /.
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12.5. 3axaua o 3amMeHe 000pYROBaAHHSA

3ameHa ofopylnoBaHHMsi — BaxHasd 3KOHOMMYeckas mpobieMa. 3a-
Jaya COCTOUT B OMpENENeHUM ONTHUMATBHBIX CPOKOB 3aMEHEI CTaporo
obopynoBaHUsl (CTAHKOB, MPOM3BOACTBEHHBIX 3AaHUI U T. n.). Crape-
HUE 000pYyN0BaHUS BKIIOYAET ero GU3MYECKUI ¥ MOPAIBHBIA U3HOC, B
pe3yJibTaTe Yero pacTyT MPOU3BOICTBEHHBIE 3aTpaThl, 3aTpaThl Ha pe-
MOHT U 0OCIyXHBaHHE, CHUXAIOTCS [IPOM3BOIUTEILHOCTD TPYAA, JTHK-
BUIHAA CTOMMOCTb. KpUTepHeM ONTUMAIBHOCTH SABJIAIOTCS, KaK mpa-
BHJIO, TUOO TIPUOBUTL OT 3KCILTyaTalUd obopyaoBaHus (3amaya Max-
CHUMM3aUuUK), IH60 cyMMapHBbIe 3aTpaThl HA SKCIyaTalMi0 B TEYEHHE
IUTAHUpYEMOro Tepuosa (3a1a4a MUHUMH3ALIHK ).

IIpu noctpoeHun Mome)IM 33maYyy MPUHATO CYMUTATH, YTO pelleHue
0 3aMeHE BBHIHOCHTCA B HAYajle KAXIOrO IPOMEXYTKA 3IKCILTyaTalliH
(HanpuMep, B Hayale roga) ¥ YTo B IpHHLMIE O6OPYAOBAHUE MOXHO
KCIOJIB30BaTh HEOTPAHMYEHHO IOJTO.

OcHoBHasA XapakKTepUCTHKa 00OpYyIOBaHMS — [apaMeTp COCTOs-
HUS — €r0 BO3pacT f.

IIpn cocTapreHHM TUHAMUYECKOM MOAENHM 3aMeHBI MpOLeCC 3aMe-
HBbl pacCMaTPUBAIOT KaK A-1LAroBblil, pa3bKBasi BECh NepUOI IKCIUTya-
TAalUM Ha # WAaros. Bo3aMoXHoe yNpapieHHE HA KaXXAOM liare Xapak-
TEPU3YeTCsl KaYeCTBEHHBIMM IIPU3HAKaMH, HampuMep, X' ¢ (COXpaHMThb
obopynoBaHue), X3 (3aMeHMTh) U XP (chenaTh peMOHT).

PaccMOTpUM KOHKpPETHBIN MpHMEp.

12.3. ObGopynoBaHHe 3KCIUTyaTUpyeTcsl B T€YEHHME 5 JIET, MOCE 3TOro
nponaercs. B Hayaje Kaxnoro roa MOXHO NMPHUHSATH pElIEHHE COXpa-
HUTb 00OpYIOBaHHME MJM 3aMEHHUTH €ro HOBBIM. CTOMMOCTb HOBOIO
obopynoBanus p,=4000 py6.! IMocne r ner skcrnyatauumn (1< £<5)
obopynoBaHHE MOXHO mponath 3a g (f)=p,2~! pybneit (IMKBUAHAA
CTOMMOCTB). 3aTpaThl Ha COAEPXAaHHE B TEYEHHE roda 3aBUCAT OT BO3-
pacra t obopynoBaHus M pasHbl r (£)=600(#+1). Onpeneante onTH-
MaJIbHYIO CTPaTeTHIo IKCIUIyaTauud oGOpyHOBaHMSA, 4TOOBI CymMMap-
Hble 3aTpaThl C YYeTOM HayaJbHOM MOKYNKW M 3aKIIOYMTENbHON Mpo-
JaXH ObUTM MUHUMAJIBHEL,
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PemeHue Cnocob geneHusa ynpasjeHHs Ha IIary €CTeCTBEH-
HBIH, 1o rogaM, n = 5. IlapaMeTp COCTOSSHHA — BO3pacT MAalIMHK
— S§—1=t, 5,=0 — MamKMHa HoBas B HayaJje MEPBOro roaa 3KcCIUIya-
TaMH. YIOpapieHHe Ha KaXJAOM IlIare 3aBHCHT OT ABYX IepeMEH-
HBIX X ¢ u1 X3.

YpaBHEHHS COCTOSIHHIA 3aBMCAT OT YNIpaBJIEHHS:

o= t+1, ecmn X, =X°,
11, ecan X, =X3 k=1234.

B camoM nene, eciu K k-My WIAry §;—;=t, TO IIPU COXpAaHEHUHU Ma-
muHb (X=X ©) yepes ron BospacT MaliimHbl yBenuuutes Ha 1. Ecau
MallIMga 3aMeHseTcss HoBoH (X=X 3), To 3T0 O3Ha4aeT, YTO K HAYaIy
k-ro mara ee Bo3pact /=0, a mocie roaa 3KCIUTyaTallMd ¢ =1,
T.e. 5i=l.

TToka3arens 3¢ deKTHBHOCTH K-To 1iara:

600(z+1), ecnu X, = X°©
4600 — 400027, ecniu X, = X >

(12.22)

' k=1, 2,3, 4. (12.23)

’

ﬁc=(st t)= {

(ITpu X© 3atpaThl TOJBKO Ha 3KCIUTyaTallMI0 MAlIMHBI BO3pacTa f,
npd X* MawuHa npopaercsa (—4000-2-9), nokynaercs Hosasa (4000) u
3KCIUIyaTHpYyeTcsl B TedeHHe mepBoro roxa (600), obirue 3atparsl paB-
HB1 (—4000-27+4000+600)).

*
Ilyctb Z(f) — ycnoBHble ONTHMAIbHBIEC 3aTpaThl Ha 3KCILTyara-

M0 MAIIMHEL, HAYUHAA ¢ K-TO iliara A0 KOHIA, NIPH YCIOBHH, 4TO K
HayaIy k-To miara MamiyHa MMeeT BO3pacT f jieT. 3anuuieM mia byHk-

it Z,: () ypaBHeHHs bemnmana (12.5) u (12.8), 3aMeHHB 3amayy
MaKCHMH3aIIMH Ha 33134y MUHUMH3ALHUH:

. {600(t+1)-—4000-2'(”l), ecu Xs=X°,

Z;=min 12.24
5 4600 - 400027 —4000- 27"V ecnp X5 = X°. (12.24)

Bennynna 4000-2~(*1) — cToMMOCTb MAalIMHBI Bo3pacTa ¢ JeT (1o
YCJIOBHIO MAlLIMHA IOC/Ie 5 JieT 3KCIUTyaTallK PONAETCs).

Z; = min{600(t + 1) + Z;H(t + 1), ecliv X/C - XC ,

. 12.25
4600 - 4000-27 + Z;, (1), ecom  Xp =X°, (12.25)

k=4,3,2, 1.
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W3 onpenenenus dyukuuit Z, (1) crenyer

Znin = Zl. (0)

HamuM reoMeTpHyecKoe peuieHHe 3Toil 3amayu. Ha ocu aBcrmcc
OymeM OTKIaAbBaTb HOMEp luara k, Ha OCHM OpAWHAT — BO3pacT ! Ma-
muHeL. Touka (k—1, /) Ha IUIOCKOCTH COOTBETCTBYET Hauyajly k-ro roma
9KCIUTyaTallM¥ MallMHbI Bo3pacTta f jer. IlepeMeuieHue Ha rpaduke B
3aBMCHMOCTH OT MPHUHATOrO YNpaBieHHA Ha K-M liare IMOKa3aHO Ha
puc. 12.7.

CocTosiHMe Havyaia JKCIUTyaTallMM MalUMHbI COOTBETCTBYET TOYKE

s(', (0; 0), xoHel, — Toukam § (6; 7). Jlo6as TpaekTOpHMs, NMEPEBONAIIAL
TOYKy s(k—1; f) u3s s:, B §, COCTOMT U3 OTPE3KOB — ILIArOB, COOTBETCT-

BYIOIIMX rojaM 3kKcruiyarauun. Hamo BbIOpaTbh Takyio TpaeKTOpHIo,
NpY KOTOpO# 3aTparbl Ha 3KCIUTYaTallMi0 MaIIMHBI OKAXYTCS MHHU-
MaJbHBIMH.

Han xaxnopiM oTpe3koM, COeIUHSIOIMNM TOuKH (k—1; #) u (k; ++1),
3anyileM COOTBETCTBYIOUIME YNpaBleHMIO X' 3aTpaThl, HAMIEHHBIEC U3
(12.23): 600(s+1), a Han OTPe3KOM, COERUHAOUIMM TOYKM (k—1; ) U
(k; ?), 3amuiueM 3aTpaThl, COOTBETCTBYIOIIHE YMpaBleHHIO AX°, T.e.
4600—4000-277. TakuM oOpa3oM Mbl pa3sMeTUM BCE OTpPE3KH, COelH-
HSIOLIME TOYKM Ha rpadMKe, COOTBETCTBYIOUIME epexoaaM U3 Jwoboro
COCTOSIHUSA $;—; B cocTtosiHue 5 (puc. 12.8). Hanmpumep, Han oTpeska-
MU, coeIUHsIOLMMHU Touku (k; 2) u (k+1; 3), cTout uucno 1800!, uyro
COOTBETCTBYET 3aTpaTaM Ha SKCILTyaTallMi0 B TeueHHe KaXIOro roja
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MalllKH{Bl Bo3pacTa ¢ = 2 JeT, a Hal OTpe3KaMH, coenuHsomuMu (k; 2)
u (k+1; 1), crout uncao 3600 — 3To cyMMa 3aTpaT Ha IMOKYIKY Ma-
IIMHBI ¥ 3XCIUTyaTallii0 HOBOM MAIlIMHEI B TeYeHWE roma 6e3 “sarpar”
(BBIpYUKH) 32 MPOJAHHYIO MalllMHY Bo3pacTta f jeT. Cilenyer y4ecTb,
yro 0 <r< k.

TIpoBenem Ha pa3MmeueHHOM rpade cocTossHuih (cm. puc. 12.8) yc-
JIOBHYI0 ONITHMHU3ALHIO.

V 1w ar. HauaneHbie cocTOSSHUSE — TOUKM (4; £), KOHe4HbIe (5; 7).
B cocrosHusix (5; ) MauiMHa MponaeTcsi, YCIOBHBI ONTHMAIBHBIN
noxox ot npojaxy pasen 4000-2°Y, HO nockonbKy Henepas (YHKLUSA
CBfI3aHA C 3aTpaTamu, TO B KPyXKax Touyek (5; /) MOCTABUM BEIIMYHMHY
IoXoJa cO 3HaAKOM MHHYC.

AHaNU3NpyeM, KaK MOXHO IONAacTh M3 KaXAOr0 HA4yajJbHOTO CO-
CTOSIHUSI B KOHEYHOE Ha V iuare.

Cocmosnue (4; 1). U3 Hero MoxHo mornacth B coctossHue (5; 2), 3a-
TpaTHB Ha IKCIUlyaTauuio MawnHbl 1200 1 BHIpYYMB 3aTeM OT Npoja-
xu 1000, T.e. cymMmmapHbie 3aTtpaThl paBHbl 200, u B cocTogHue (5; 1) ¢
satpatamu 2600—2000=600. 3HauuT, eciy K MOC/HEAHEMY llIAry CUCTE-
Ma Haxomusiach B Touke (4; 1), To cilemyeT MATH B Touky (5; 2)
(yxaxeM 3TO HampamieHUe OBOHHOW CTPENKOil), a Hen3OeXHble MU-
HUMaJTbHBIE 3aTPAThbl, COOTBETCTBYIOLIME 3TOMY mepexony, paBHbl 200

(IToMecTHM 3TY BEJIUYUHY Zs' (1)=200 B KpyxKe ToukH (4; 1).

Cocmonnue (4; 2). I3 Hero MoxXHo monacTs B TOYky (5; 3) ¢ 3aTpa-
tamu 1800—500=1300 u B Touky (5; 1) ¢ sarparamu 3600—2000=1600.
BeiGrpaeM repBoe ynpaBjieHHE, OTMeYaeM €ro JBOWHMI CTPENKOM, a

Z ; (2)=1300 mpocTapiisieM B KpyXKe Touku (4; 2).

Paccyxnas TakuM xe 00pa3oM TSl KaXIOH TOYKH TIPENIOCIEIHETO
urara, Mel HaiaeM g Jiioboro ucxoga IV iiara ontuManbHoe yrpas-
JieHMe Ha V uare, oTMETUM ero Ha puc. 12.8 gBoiiHo¥ crpenkoi. [a-
Jiee maaHupyeM IV Liar, aHaTM3Mpys KaXO0€ COCTOSIHHUE, B KOTOPOM
MoXeT oKaszaTbesl cucreMa B Konue III miara ¢ yuetoM onTUMAaNBHOTO
MPOAOJIKEHUs] O KOHLA mpouecca, T.e. pemaeM mist Bcex 0 << 4
npu k=4 ypaBHeHus (12.22). Hanpumep, ecniu Hayano IV wmara coor-
BETCTBYET cocTossHuIO (3; 1), To mipH ympasneHuu X© cucTeMa nepexo-
IOUT B TOYKy (4; 2), 3arparsl Ha 3toM ware 1200, a cyMmMapHBbie 3arpa-
TBI 33 [Ba nocjiefHuX mara pasHel 1200+1300=2500. ITpu ynpasieHuu
X3 3atpartel 3a aBa mrara pasHer 2600+200=2800. BeiGupaeM MuHU-
MaybHble 3arparhl 2500, cTaBUM MX B KPYXOK Touku (3; 1), a cooTBeT-
CTBYIOILME YOPABAEHUS HA 3TOM Iare noMevyaeM ABOMHOH CTpenTKoi,
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Benyiei U3 cocrosHus (3; 1), B cocrosuue (4; 2). Tak nmocrynaem mwist
Kaxaoro coctogHus (3; 7 (cm. puc. 12.8).

[Mponomkasa ycnosuyio ontuMuzanuio III, II u I waros, Mel mony-
yuM Ha puc. 12.8 cilenyioulylo CHTyauMio: M3 KaKIOH TOYKH
(cocTosiHUA) BBIXOAMT CTpesiKa, yKasblBaloliasi, Kyaa CleayeT nmepeMe-
1IaThCSl B JAHHOM Ilare, eclii CHCTeMa OKa3alach B 3TOH TOUYKe, a B
KPYXKax 3anMcaHbl MUHMMAaIbHbIE 3aTPAaThl HA MEpexol U3 3TOi Tou-
KM B KOHEYHoe cocTosiHMe. Ha xaxmom miare rpagu4eck pellaiuch
ypaBHeHus (12.22).

[Mocne mnpoBeneHHUs! YCIOBHOM ONTHMM3AUMM TOMYYAM B TOUKE
(0; 0) MUHMMaJTbHBIE 3aTPAThl HA 3KCIUIYyaTalMIO0 MAIIMHBI B TEYEHHE 5
JeT ¢ mocnenywlied npopaxen: Zp, = 11900. danee ctpoum onTu-
MATBHYIO TPaeKTOPHIO, MepeMelasdch U3 TOYKU S5o(0; 0) mo ABOMHBIM
crpenikaM B § [lonyyaem Habop Toyek:

{(0; 0, (1; 1), (2, (3 1), 42), 5 3},

KOTOpBIN COOTBETCTBYET ONTHMATBHOMY yrpaBieHuo X (X¢, Xc, X3,
X¢, X€). ONTUMAIBHBIA PeXHM 3KCILIyaTaluMM COCTOMT B TOM, YTOOBI
3aMeHWTh MalllMHY HOBOM B Havane 3-ro roaa.p

TakuM 06pa3oM, pasMeyeHHBIH rpaduK (ceThb) MO3BOJSET HANIAIHO
MHTEPIPETHPOBATh PACYETHYIO CXeMY M pelInThb 3anavy Metogom T1.

Kak yxe oTMmeyarocs, Momenld U BbhMMCIAUTeNbHas cxema MI1
OYeHb TMOKM B CMBIC/IE BO3MOXHOCTEH BKIIIOYEHHUS B MOJEb pas-
JUYHBIX Monudukauuit 3amayu. Hanpumep, aHamoruyHas 3agaya
MOXET OBITh pacCMOTpEHa JsA OOJIBLIOro YHcjia BAPUAHTOB YIPAB-
JIeHUs, “peMOHT”, “KanUTAIbHBIA peMOHT” M T. . MoXHo paccMar-
pUBaTh 3aMeHy 00OpYyJOBaHUS HOBHIM C Y4eTOM TEXHUYECKOro Mpo-
rpecca, MOXHO Y4YecTb H3MEHEHHWs B 3aTpaTax Ha 39KCIUlyaTaUuuio
oGopynoBaHUsA MOC/E €ro peMOHTA, B 3aBUCHUMOCTH OT Tola 3KCIIya-
TauuKM (nopoxe, neuiesiae). Bce 3TH ¢akTopsl MOXHO YYUTHIBATH
BBIYMCIIMTENbHOM cxemoit IIT.
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B 3amavyax 12.4—12.5 HaiiTd onTUMaJbHOE pacnpeleIEHUE CpelCTB
MEXJIY ¢ TPEANpHUSTUSIMU MPH YCJIOBUM, YTO NMPUOLUIL f{X), MONy4YeH-
Hasl OT KaXHOTo NpeANpHATHS, ApadeTcs (pyHKUMEH OT BJIOXEHHBIX B
Hero cpencTB X. BroxeHus kpaTHbl Ax, a ¢dyHKUMH f{x) 3agaHbl Tad-
JIMYHO.
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12.4.

x 1 2 3 4 5 6 7 8 9

fiw ] s 12 1 14 {15 18 | 20 | 24 | 27 | 59,
L] 7 1l 131 {1921 22| 25 | =3,
0] 6 100 131516 | 181 21 | 221 25 |a=l

12.5.
x 1 2 3 4 5

filx) 0,2 0,9 1,0 1,2 2,0 =5,
£ 1,0 11 1,3 1,4 1,8 =4,
£ 2,1 2,5 2,9 39 4,9 Ax=1.
Si(x) 0 2,0 2,5 3,0 4,0

12.6. B ycnosusax 3agayu 12.4 HaiTH onTHMalbHOE pachpelesieHUe
cpencTs §=8.
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12.1. O0mas nNOCTAHOBKA 3a1a4H
JHHAMHYECKOro NMporpaMMHpOBaHHs

Junamusecxoe npozpammupoeanue (JII) — MeTOL ONTUMM3ALUH,
NpUCIOCOONEHHDbIH K OnepaiuaM, B KOTOPBIX pouecc MPUHATUSA pe-
HIeHUs MoxXeT ObiTh pa3duT Ha 3Tanbl (1arn). Takue onepali Ha3bl-
BalOTCA MHoeouaeoeumu. Havano passutus Il oTHocutes x 50-M
ronam XX B. OHo cBa3ano ¢ umeHeM P.Bennimanal.

Ecniu Mopmenu JNMHEHHOTO FIPOrPaMMHMPOBAHHSL MOXHO MCIIOJIb30-
BaTb B 3KOHOMHKE Uil TPHHATUS KPYMHOMACLUTAOHBIX TUIAHOBBIX
PELIEHUI B CNOXHBIX cuTyauusx, To monenu JXI1 npuMeHsiores mpu
pEUIEHUH 3afay 3HAYUTENbHO MEHbHIEro MaciuTaba, Hanpumep, Npu
pa3paboTKe MpaBui yNpaBlaeHHWs! 3alacaMi, yCTAHABAMBAKOLIMMH MO-
MEHT TIONOJIHEHHMS 3aracoB M pPa3MeEp IOINOJHAIILETO 3aKasa, [1pU
pa3paboTKe MPUHIIUIIOB KaJIEHAAPHOTO [JIAHMPOBAHUS NMPOU3BOACTBA
H BbIpaBHHBAHHS 3aHSTOCTH B YCJIOBUSIX KoJeOliomlerocss crnpoca Ha
NPONYKLMIO; NPU pacnpeneNeHUH AEPULUTHbIX KalUTAIbHbIX BIOXE-
HUH MeXIy BO3MOXHBIMM HOBBIMM HarnpaBleHUSIMM HMX MCII0JIb30Ba-
HUA, IIPH COCTABAEHHWH KaJIeHOAPHBIX [JAHOB TEKYUIEro M KamnUTalb-
HOTO PEMOHTA CJIOXHOro OOOpYNOBaHUS M €ro 3aMeHbl; NpH paspa-
60OTKe JOJrOCPOYHbIX [IPABUJI 3aMEHBI BHIOBIBAIOILMX U3 SKCIUTyaTalU{
OCHOBHbIX GOHIOB U T. II.

B peanpHo GYHKLUMOHUPYIOLMX GONbIINX 3KOHOMHUYECKUX CHCTE-
Max exeHeleapbHO Tpedbyercd IMPUHHMATh MHKPO3KOHOMHYECKHE pe-
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wienus. Monenu JI neHHB! TeM, 4TO MMO3BOJSIOT HA OCHOBE CTaH-
JApTHOrO MOAX0Za C MCMONb30OBaHUEM TMpU MHHMMAIbBHOM BMeEILLA-
TeJILCTBE 4e/I0BeKA NPHHHMATh Takue pelteHHss. M ecian xaxigoe B3sf-
TOE B OTAEJIbHOCTH TaKoe pelleHWe MaTOCYILECTBEHHO, TO B COBOKYII-
HOCTH 3TH PEIUEHHs MOTYT OKa3aTb OONBLIOE BAMAHME Ha MPUOBUIb.

TpuseneM obuyro nocmanoexy 3adawu JII. Paccmarpubaercs
ynpasisieMblii Npolecc, HanmpuMep, IKOHOMMYECKHI nponece pacrpe-
JeJIeHUs CpeAcTB MEXIY NMpeanpuiATHAMHU, UCIIONb30BAHUS PECYPCOB B
TeyeHHe psila JIET, 3aMeHbl 00OpYNOBaHUS, MOMNOJHEHMS 3amacoB H
T. . B pesynbrare ynpasneHus cucteMa (o0bekT ynpasneHus) S nepe-
BOJAMTCSA M3 Ha4YalbHOTO COCTOSIHUSA Sy B cocTosiHMe § . [Ipennonoxum,
YTO YIpaBleHHe MOXHO pa3bUTh Ha » IATOB, T.e. pellieHue MpUHUMa-
eTcd TMOCNeOBATeIbHO Ha KAX/IOM llare, a ylpaslieHUe, MepeBoisiiee
cucreMy S M3 HAyalbHOTO COCTOSIHMSL B KOHEYHOE, NpEICTABNSET
coboil COBOKYMHOCTb 7 IMOLLIATOBBIX YHPABIEHHIA.

O6o03HauuM yepe3 Xj ynpaeieHue Ha k-M wiare (k=1, 2, ..., n). [le-
peMeHHbIe X) YIOBIETBOPAIOT HEKOTOPBIM OTrpaHUYEHHUSIM U B 3TOM
CMbIC/ie Has3bIBAIOTCA donycmumbimit (X MOXET ObiTh YMCIOM, TOYKOM
B n-MEPHOM MPOCTPAHCTBE, KAU€CTBEHHBIM NPHU3HAKOM).

Mycte X (X, X3, ..., X;) — ympasineHue, NepeBopsiliee cucremy S
U3 COCTOSHHSA S, B cocTosiHue § . OBO3HAYMM Yepe3 S; COCTOSIHUE CHMC-
TEMBI MOC/E K-To I1uara ynpasiaeHHs. [lodydaeM MNocieaoBaTebHOCTh
COCTOAAHUM Sy, S|, ..oy Sk=1» Skseers Sn—1» Sp=8 , KOTODPYIO H306pasuM
KpyxKamu (puc. 12.1).

Puc. 12.1

Tokaszarens 3¢ ¢GEeKTUBHOCTH paccMaTpUBaeMoii yrpapisieMoit one-
panuMu — ueneBas Q)yHKL[lr{H — 3aBHCHUT OT HAYAJIbHOIO COCTOSSHUA H
ynpaB/icHUS:

Z= F (s, X). 12.1)
CrenaeM HECKOMBLKO MPENoIOXeHHH.

1. CocToslHUE §; CUCTEMBI B KOHLE K-TO ILara 3aBUCUT TOJbKO OT
NpPeNUIECTBYIOILIETO COCTOSHUS Sg-| U YTMpPaBleHUs Ha k-M wiare X
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(¥ He 3aBUCMT OT NpEALIECTBYIOILMX COCTOSHMM M ympasieHHit). DTo
TpeboBaHUE Ha3bIBAaeTCA “OTCYTCTBMEM mociaeaeHcTBUg”. ChopMynu-
POBAHHOE IOJIOXEHHUE 3AIIUChIBAETCS B BUIE YpABHEHHUI

Sk = oxlSk—1, Xe), k= 1,2, .., n, (12.2)

KOTODPBIE HA3BbIBAIOTCS YPAGHEHUAMU COCMOAHUIL,

2. lenepas ¢ynkums (12.1) sBisgercs afIUTHBHOM OT ITOKasaTesst
s¢pdexruBHOCTH Kaxaoro ara [3]. Obo3HayuM nokasartenb 3¢dek-
TUBHOCTH K-TO ILIara yepes

Ly = fi (=1, Xp), k=1, 2, ..., n, (12.3)
TOoraa

Z=2 fi (561 X, (12.4)
k=]

3agaya mowaroBoii ontumm3auuMu (3amavya AIT) dopmynupyercs
TaK: onpedeaums makoe donycmumoe ynpaenerue X, nepegoodsuyee cuc-
memy S u3 cocmoaHus s, @ COCMosHUe S , NPU KOMOPOM Ueneeas QyHKuus
(12.4) npunumaem nauborsuiee (HaumeHbsuiee) 3Ha4eHue,

Boinenum ocobeHHoctH Moxenu AT1:

1. 3adaua onmumuzayuu unmepnpemupyemcs Kax n-uwa2oebili Rpouecc
YRpagaeHus.

2. Ilenesasn ¢ynryus pagHa cymme yeresvix QyHKUUI Kaxc0020 waza.

3. Bwibop ynpaenenus na k-m wace 3asucum moasvko om COCMOSHUA
cucmembl K 3MoMy wiacy, He enusem Ha npedutecmeyiowjue wazu (Hem
obpamHoll ceasu).

4. Cocmosnue sy nocie k-20 wiaea ynpaenenus 3aeucum Mmoabko om
npeduiecmayioujeco COCMoAHUA Sy U ynpaenerusa Xy (omcymcmeue no-
caedeiicmeus).

5. Ha kxaxcdom waze ynpagrenue X, 3asucum om KOHE4H020 4ucaa
YADAGAAIOUUX NEPEMEHHBIX, A COCMOAHUE Sy — OM KOHEYH020 YucAa ha-
pamempoé (CMBbIC] 3aMeYaHUsl 5 cTaHeT fSCHBIM M3 pPACCMOTPEHHBIX
HUXXe MPUMEDOB).

CienyeT BCIIOMHHATB, YTO CYHIECTBYIOT pa3jiMdHbIe CITOCOOBI pelie-
HUA [MOMOOHBIX 327134, MPUMEHsIEMble B 3aBUCHMOCTH OT BHAA (yHK-
UWA, OrpaHUYEHWH, pa3MEPHOCTH U T. . PaccCMOTPUM BBIYMCIIHMTENb-
Hylo cxeMy JII1, kotopass okaxercs Oe3pa3iMyHON K criocobaMm 3ala-
HUA GYHKUMA ¥ OrpaHM4eHMM. BolynciurtenbHas cxema CBfizaHa C
INPUHLUMOM ONTHUMAJILHOCTH M HUCIHOJb3YEeT PEKYPPEHTHBIE COOTHO-
ILIEHUS.
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12.2. TIpuHnmn onTHMAJIbHOCTH
H ypaBHeHna bejamana

Ipununn onTHMAaIBHOCTH Briepsble Gbul copmyauposaH P. Benn-
MaHoM B 1953 1. Kakoeo 6bi Hu Obi10 cOCMOAHUE S cUCMEMbl 8 pe3Yab-
mame kaxo20-2ub0 yucra waz20e, Ha Oauxcatiiem waze HYIHoO ebibupams
ynpaenenue max, 4¥mobbi OHO 8 COBOKYNHOCMU C ONMUMANbHLIM Ynpagie-
HUeM Ha 6cex NocAe0yiouux wazax npueoouio K onmuMaibHOMy @biuepst-
wy Ha écex ocmaewuxcs wazax, éxaovas dannoui'. BennMaHoOM 4YeTkKo
61 chOPMYTUPOBAHBI U YCJHOBMSI, IPU KOTOPBIX TPHHIMI BEpEH.
OcHoBHOe TpeboBaHUE — IIpOLIECC YNPaBIEHHUS HOJXEH ObBITh 0€3
obpaTHO# CBfi3W, T.e. YIpaBleHUE HAa JAHHOM lllare He JOJIXKHO OKa-
3pIBaTh BIMSAHMUSA HA NPEANIECTBYIOLIKE IATH,

TIpuHUMD ONTUMATBHOCTY YTBEPXAAET, UTO [ulg J1000To mpouecca
6e3 obpaTHOM CBSI3U ONTHUMAILHOE YIIpaBJICHHE TaKOBO, YTO OHO SBJIS-
€TCs ONTHMAIBbHBIM IS JIIOOOro MoiMNpoliecca Mo OTHOIIEHHIO K HC-
XOIHOMY COCTOSIHHIO 3Toro moampouecca. [TostoMy pellleHHe Ha Kax-
JIOM IIare OKa3blBAeTC HAUMYYIIUM C TOYKH 3pe€HHS YIpPaBICHUS B
uenoM. Ecnn m3obpasuTe reoMETpHYECKN ONTHMANBHYIO TPAEKTOPHIO
B BUIE JIOMAHOH JIMHMH, To mi00ast YacTb 3TOH JIOMaHOH OyneT sB-
JIATbCA ONTUMAIBHOMN TPaeKTOpHEN OTHOCUTENBHO Hayajaa M KOHIIa.

Ypasnenna Bessmana. Bmecro nexonHoit 3amaum JTT (cM. pasn. 12.1)
¢ (OUKCHpPOBAHHBIM YWCJIOM LIATOB 7 U HAYAJIBHBIM COCTOMHUEM S,
paccMOTPUMM [IOC/ENOBAaTe/IbHOCTh 3ahay, Mojiaras IMocaeqoBaTebHO
n=1,2, ... Ip¥ pa3JIMyHBIX § — ONHOWUIArOBYIO, ABYXLIATOBYIO Y T.0., —
MCIIONB3YA NPHHLUI ONITUMATLHOCTH.

Beenem psin HoBbix obo3HauyeHuit. O6osHayenumss B [Tl Hecyr
60MNbUIYI0O KHGMOPMALMOHHYIO HAIrPY3Ky, [MO3TOMY OYE€Hb BAXHO WX
YETKO YCBOWTbD.

Ha kaxaom 1uare J1060ro COCTOSIHMSI CHCTEMBI Sx—| pelieHue Xy
HYXHO BbIOMpaTh “c OWISAKOW”, TAK KaK 3TOT BbIGOp BIMAET HA IMO-
CNeyollee COCTOSIHUE S; U DANBHEHIIMI Mpouecc yrpasieHUsl, 3aBU-
CAIIKIA OT §4. DTO CNEAYET U3 NPUHLKNA ONTHMANBHOCTH.

Ho ecTh onuH 1uar, nocieqHUi, KOTOPbIK MOXHO i Jiroboro co-
CTOSIHMS Sy—] TUIAHHPOBATh JIOKATBHO-ONTUMANBHO, HCXOIS1 TOJIBKO U3
coobpaxeHHit sroro wara.




