4. MeT0o HCKYCCTBEHHOr0 0a3uca

B 3anaye nMHEAHOro NporpaMMMpOBaHUA, NMPEACTABAECHHONW B KaHOHWYECKOH
(opme, ncxoaHas GasucHas TOYKA He BCeraa ABAAETCA OYEBMAHON. B 3Tom Ciyvae
MPUMEHATb aNropUTM 0A30BOTO CUMMAEKCHOrO METONA Henb3s. JIna pelueHus 3anaum
CREOyeT NOJIb30BATLCA Men000M UCKYCCIMBeHH020 basca.

[lycTs 3amava nHHERHOr0 NMPOrpaMMHPOBAHUA 32[aHA B KAHOHHYECKOM BHe
(2.1)-(2.3). Benem HoBble (uckyccnigenHsie) NMepeMEHHbIE it B OrpaHUYEHUA 3afauu
TaK, YTOObl B pe3ynbrare MOABUAACH BOIMOKHOCTb BBIMHCATH UCXOOHYI0 0a3HCHYHO
TOYKY:

n
Yax;+ui =b, (b 20), i=1..m,

1=l
x;20, j=l..n, u; 20, i=1,..m.
Cocrasum HoeyIo (uckyccmaennyio) it -3anayy

m

p(u) = u, — min,

i=l

Za;,'x,, +u=bi(b; 20), i=1..m,

T I .

Tak kak B 3TOH 3ajaue UMeeTCs WCXOQHas 6a3uCHas TOYKY, TO 3aJada MOXET
ObITh peiieHa Oa30BbIM CUMMIEKCHBIM MeTONOM. [lycThb MOMyuyeHO pelueHHe

m

= 4. 0 0 4
(X{ sees XUy .y ) €O 3HaUEHHEM uenesoit dyuxunu 1’ = u°, torda cnpasen-
i=i

JIMBO CNENYIOWEE YTBCPXKIACHUE: ecatt il’l[)ll PewerHuu [t -3a0ayu noay4eHo onmunMaib-

e O T LT et

Hoe 3navenue yeaeeoi Qyuxyuu i =0. mo mouxa (x,° s Xn) AGAREMCA GASUCHON &
ucxooHou 3adave. Ecnu /.1” >(). mo donycmut0e MHONCECMEO HCXOOHOU 3a0aui HYC-
mo. 7 : :

TakuM 00pa3oM, METON UCKYCCTBEHHOIO 0a3nca 3aK/IUAETC B CAELYIOLICM:
CHayana COCTABMSETCA U PELIACTCS (- 33/1a4a, 4 3aTeM 0a30BbIM CUMMSIEKCHBLIM MC-

" TOOOM pellaeTcs UCXONHasA 3anada.

NMpruimep 4.1. JIng U3roToBNeHH PasNUuHbIX U3neaui A, B u O npejunpustre
UCTONb3YeT TPH Pas3aMYHbIX BHAA Chipbi. HOpMBI pacxona chipbi Ha NPOH3IBOACTBO
ONHOTO U3IEJIUS KaXN0ro BUAA, UeHa ooHoro u3nenus 4, B u . a vaKke oduee Ko-
NUYECTBO ChIPbS KAKIOTO BUAA, KOTOPOE MOXKET OBITh HCMONLIOBAHO NPSANPUATHEM,
npuBeAcHsl B Tabn. 4.1. -

WUznenus .4, C MOryT NPOM3BOAHTLCSA B MOOBLIX COOTHOLWICHHAX, & U3aenuil B
TpebyeTcs NpousBecTH He MeHee 10 WTYK, HO NPOH3BOACTBO OrPAHHYEHO BbIAEEH-
HbIM NPEANPHATHIO KOAUYECTBOM ChIPbs KaXkKA0r0 BUAA.
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COCTaEMTh NNaH MPOM3BOACTBA M3OENMMH, NPU KOTOPOM 001uas CTOUMMOCTb
Bceil NPOM3BEACHHON MPEANPUATUEM NPOAYKLUHHU SABIAETCS MAKCUMANbHOM.

Tabanua 4.1
Bun ceipbs HopMmb! 3aTparT Chipbs Ha OQHO H3EAHE, KT O6utee xosuue-
- A B { C CTBO ChIpbA, KI

I 20 30 o 30 1200

1 1 1 1 42

Il , 2 5 1 90
lleHa ogHoOro 4 2 5

| u3penus, p.

Pewenue. CocTaBUM MaTeMaTHYeCcKyro Moaenb 3anaqu. [1ycTb x; - KOJAMUYECT-
BO BBIMYCKAEMBbIX M3Aenuit .4, X2 - KOMMYECTBO BHITyCKAEMbIX M3AeAUl B, X3 - KO-
NMYECTBO BbITyCKaeMbix uagenuit C. [Tockonbky WMEHOTCA OrpaHHYE€HWA Ha Bbiae-
NEHHBIH NPEANPUATHIO HOHA ChiPbs KAXAOTO BUAA U KONUYECTBO BHIMYCKAEMBIX M3-
nenui B, nepeMeHHbIe X|, X2, X3 HOJUKHBI YOBIETBOPATEH CNEAYFOLUEA CHCTEME He-
PaBEHCTB: =
{20x; +30x2 +30x; <1200,
X1+ X2+ x5 542, 5
2x, +5x7 +x3 <90, |
| S T |

OO61was CTOUMOCTL MPOU3BENEHHON NPENNPHATUEM MPOTYKLIHH IpH YCIAOBUHU
BbIMYCKa x| M3aeNuit 4, x> u3genuit 8, x; uzaennit C coctaBnser

Z(X) =4dx; + 2x> + S5x;3.
. Ilo cBOEMy 3KOHOMHYECKOMY CONEPAKAHHMIO NEPEMEHHBIE X|, X1, X; MOTYT
NPHHHUMATb TOJILKO HEOTPHLATENbHBIE 3HAYEHUA:
Xi 20, X2 ZO, X3 20.
Taxum obpasom, npuxoaum k cremyroweii MaremaTHueckoil 2azaue: cpeau

BCEX HEOTPULIATENbHBIX PElIEHUH CHCTEMbl HEPAaBEHCTB TpebyeTca HakTu Takoe, npw1
KOTOpOM QyHKUMA Z(X) MPUHUMAET MAKCUMANBHOE 3HAUEHHE.

3anuwem 3Ty 3ana4y B KaHOHWYeCKoH dopme. [lns 3TOro BBEAEM OCTONHMU-
TENBHBIC NEPEMEHHDIC vy, V2, V3, V4, B PE3Y/bTATE YETO OrPAHUYEHHS 3AMHILYTCA B
BUIE CUCTEMb! YPABHEHHH, U NONYYMM 33024y MTUHEHHOrO NPOrpaMMHUPOBAHUS

Z(x)=4x,+2x,+ 5x, + 0y, +0v, + Ov, + Ov, - max,
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[20x, +30x, +30x, +v, =1200.
i X, txyt Xy+v, =42,

2 +35x. +x,+v, =90

By-w, . =10,
%20,x,20 x,20.v, 20, v, 20, v, 20,v, 20.

Tak kak ucxonHas 6asuchas Touka e BHIHA, TO CllEAyeT MPUMEHHTL METOL
HCKyCCTBEHHOrO 6a3uca. CocTarum HOBYI u - 3amavy,

BBEIS MCKYCCTBEHHYIO Me-
PEMEHHYIO u, :

4(ui) =u; — min,

(20, + 30x; +30x; +v, = 1200,
J X1 +X2+ X3+ V) =42,

4

2.1'] +5,\‘3 + X3+ V3 = 90,

X2 —Vgq + U, =10,

\
x; 20, x> 20,x; > 0,v Z_O,\‘z 20,13 >0,vy 2 0,u; >20.

Obecneunm HyxHOe HanpaBsNeHUEe ONTUMU3ALIMK UENEBOM QYHKLUMH, YMHONKHB
HCXONHYIO UeNeBYIO QyHKUMIO Ha -1, monyunm

H(u)) =—u; - max,

20.?{| '1'-30)53 +3OX3 +V) = 1200,
Xi+ X3 Ex3 ¥V =42

2x; + 35x, + X34 V3 =90,
X2 = V4 + Uy =10,
x120,x2 20,x320,% 20,v2 20, v; 20,v4 20,u, >0.

CocTaBuM CHMIUIEKCHYIO Tabn. 4.2 nns M - 3ajayu M pelum ee, UCMOoNbL3y A
AIropuTM 6a30BOr0 CUMINEKCHOrO METONA.

Tadnuua 4.2

Bl Cs | X L 0T 0] 0T 0] o071 07T 0T L6
,4, ,4_7 .-'l_; 1 12 V3 Vy U i j
vi | 0 [1200] 20 | 30 | 3 1 0Ol 0] 0] o0 : 40
v | 0 | 42 | 1 ] I 0 1 0 0 0 7 47 -
vs | O 190 | 2 5 I 0 0 [ 0 | 9_-_:“;5;‘"“
w | -1 10 [ 0o ()] o 0 | 0| 0] < 1 10
A; ol -1l ol o] 0 [0 1 0- | -~ - -
v | 0 [90]20] 0 [30! 1 ]o0 0 [30 35—
v2 | 0 1321 1 0 [t To 1o 7Ty
vs | 0 |40 2 0 | 1 0 | o] 1T 5 T§ -
2] 0 J1o 40 f 1L o bo oo Tyt
Aj 0 "o o 0|0 O T
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LIRETERIN. 2
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Bce MONyueHHbIE OLEHKH A, HEOTpULATENIbHBI, CNnegoBaTENbLHO, MOTyUYEHHOE
peuieHHE Xp = (0,10,0,900,32,40,0,0) sasnseTcs ONMTUMAJIbHBIM. BquncnuM ONTH-

. ManbHOe 3HAYeHWe UeseBod  (yHKUMH pu=-p=0, crnenosatenbHO, TOYKa

(Vi,V2,15,X2) ABNACTCA fa3uCHON B HMCXOAHOM 3amaue. Tenepb MCXOOHYIO 3adayy

MOMHO pEIUHTh, MPUMEHHB AJIFOPHTM $a30BOro CMMMAEKCHOro Meroaa. lns 3Toro
MOCTPOMM CHMIMNEKCHYo Tabn. 4.3 s HCXOAHO#M 3anauu. [lepebiii 610k Tabn. 4.3 —
3TO MocheaHuit 610K Tad. 4.2, U3 KOTOPOro CIEAYET HUCKIIOYNTD nocneaHyui cron-
Bell 1 M U3MEHHTB CTPOKY €O 3HAYEHHAMM KO3 QHLUHMEHTOB ueneBoii GyHKUHH.

TaK KaK BCe OLEHKH A ; HEOTPHUATENbHbI, TO MOy YeHHas 6a3uCHas TOUKa AB-

nseTcs onTMManbHOM. Takum 00pa3oM, HWCKOMOE ONTHMAlbHOE  pELICHHE
x*=(6,10,26) co 3HaueHueM LEeNeBOi GYHKUMH Zmax = Z (6,10,26) =174 . Cnenona-

TeNbHO, ONTHMATbHBIA MaH BbIMYCKA M3AeNnuil cnenyrowui: 6 usnennii 4, 10 usze-
nuit B v 26 uznenuit C, MpH 3TOM CTOUMOCTb [POU3BOAMMOH MpPOAyKUMH OyNeT pas-
Ha 174 p.

Tabnuua 4.3

B CH .YB 4 2 b) 0 0 0 0 6 XB‘_-’((). 10,
8 A/ A3 A_; Vi o] V3 Va3 0, 900,32,
vi | 0 |90] 2 | 0 [BO] ! 0| 0 |30 30| 400)
va | 0 [ 32 ] 1 0 1 | o0 =459 1 [ 32 | Z(xp)=20
vi | 0 | 40 | 2 0 L. E=0 0 1 5 | 40
x2=4:22° 10 =0 1 0- | 00 |-l =
A, 4 1 0] -5 o o] 0o | -2
x3 -5 | 30|93 =0 1 {13001} 0 1 | 45 | x5=(0,10,
v» | 0| 2 1@ o0o-]o0 |30 1] 0] 0| 6] 3002
v | 0 |10 |43 ] 0 0 |-1/30| 0 1 4 17541 100):
xg |=2 10| 0 1 0 0 0 p-0 5l - | Zlxg)=170
A, 23 0 0 | /6| 0] 0 3
xs | 5 126 0 0 1 [ /10| 2] 0 1 x3=(6,10,
x | 4 [ 6 1 0 0 |-1/710] 3 | © 0 26,0,0,
vi | 0| 2 0 0 0 | 1710 | -4 | 1 4 2.0):
221010 1t ol 0o o] o[- 2 =174
A, 0 | 0 0 /10| 32 o0 3




3ananue 4. Pemuts 3anauy TMHEHHOTO MPOrpaMMUPOBAHHUS METOI0M HCKYC-
CTBEHHOTO 623KCa, MPEABAPHTENLHO NPHUEENS €€ K KaHOHHYECKOMY 8y,

I. Tlpennpustue BbimyckaeT Tpu Buaa MPOXYKUMH M NCTIONB3YeT TPM THMA
000pYNOBAHMS: TOKapHOE, hpesepHoe, wnndopasHoe. 3aTpaThl BPEMEHM HA H3rO-
TOBJICHUE €AMHNLBI NPOAYKUHH T KQBKAOTO W3 THNOR 0dOpyA0BaHs NpUBEICHDBI B
Tadn. 10.2. B Heil xe ykazan o6 $oHn pabouerc BpeMeHM Kakaoro u3 TMOOR
0DOpYIOBaHKA, & TAKXKE NPUBBLTL OT PEIH3aUMK ONHOTO M3MAEHA AAHHOTO BILIA.

Tadnuua 10.2

o~ B | 1 a 13
! [un 3arparbl BpEMeHi. CTAHKO-Y, ‘ Odwui donn
i oéopynoaamm N Ha ennHuLy NPOAYKUHW BUAa PA0OYEIO BpESMEH M.
TR S M s e M _ Crakoww
pes
f Tokaphoe ] 3 4 | 350
i DpesepHoe 10 3 3 400
' nudosansHoe 4 6 2 520 i
i [Tpubsine. p. 2 4 5
1 _
K



OnpenenuTte Takoii 06beMm BbIMTYCKa KaI0ro 13 U3aenuii, MPH KOTOpOM 0612y
NpUOLLTL OT UX peanusauu ABNIAETCS MaKCHMANbHOM, €CNH U3aenuii THna | Tpedy-
€TCs He MeHee 20.

2. Ina rpy3oBsbix MEPEBO30K co3naeTcs aBTOKOMOHHA. Ha npuodpeTeHUe ma-
WHH Beinensercs 600 Teic. p. MOXHO 3aka3aTh MalKHb Tpex mapok — A, b u B, xa-
PaKTEPHU3YIOLIMECS NaHHBIMH, MPUBEACHHBIMU B Tab6n.10.3.

Tabnuua 10.3
Mapka CroumocTs Pacxoa I'CM wa | Koauyectso soan- [Tponseosmens-
ABTOMAWHHbI | MAUIMHBI, TeIC. p. MallkHy 338 | Tened, o6cAYHH- | HOCTH MaWHHL! 33
CYTKW.N | Barowmx mawnny CYTKH. T/KM
| 33 CyTKH

A 10 [ ! 1 2100

b 20 2 3 3600

B 23 1 { 3 3780

Konuuectso mawmnu MapkH B 10/0kHO GbiTh He MeHbiue 10. ObLiee YHCao Bo-
AWTEJIEH B aBTOKONOHHE JOMKHO 6bITh He GOMbIle 44 yenorek. 3anac 'CM Ha 6aze
He npeeblaeT 150 1. CKonbko aBTOMAMIMH KAXK IO MapKH ClIeNyeT 3aKa3aTh, YTOObI
ABTOKOJIOHHA MMEJIa MaKCHMANBbHO BO3MOXHYIO MPOU3BONHUTENLHOCTD, T/KM, B pac-
4Y€TE Ha OAHU CYTKHU?

3. llpeanpusaTyie BoimycKaeT TPH BHIA NPOAYKUMH. 3aTpaThl BpDEMEHU HA U3rO-
TOBNECHHE SAMHULAI NPOAYKLUHH, IEKTPOIHEPIUS H 3aMac UMEIOLUErocs CbIpbs MpU-
BeleHb! B Tabn. 10.4. B Heii xe ykazaua NpUOBIIL OT peanu3aLuun OJHOTO HU3MENUS
AaHHOro Buga. Onpegenuth Takoi 06beM BBIMYCKAa KOKAOr0 U3 U3AEAUH, [IPH KOTO-
pom obwas NpyubelIb OT UX peank3auun ABNIACTCA MAaKCUMAaNbHOM, €C/IU H3aenuit TH-

na | Tpedyetca He MeHee 875.

Tabnuua 10.4
Buast pecypcos Hopmbi pacxoaa pecypcos Ha NpOKH3BOACTBO 3anac pecypcos —,
CAMHHUUbI NPOAYKUHH BHAA
1 2 3
DOHA BpeMEHM, 4 2 2 1 2000
DnekTpo3Heprus, KBr-y 3 4 4_1 6000
Ceoippe, T E 6 2 3000_ N
MNpubsine OT peanu3aunn 80 45 30
€NMHHLEI NPOAYKLUH, Pp.

4. [TpoM3BOACTBO TPEX BMAOB NPOAYKUHH COCTOUT U3 TpeX onepauui. 3aTparsbl
BPEMEHH Ha €AMHHLYY NPOLYKLUMH B XONE KKAOH onepaimu, NpuUdLIIL OT peanu3a-
UMK €OHMHULBI NPOAYKUHH, GOHA BPEMEHU Ha KaXKIyro onepauuio gaHel B Ta61.10.5.
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Tabnauua 10.5

Bna npoavkitn . 3arparts! BPEMEHIM HA EAMHUUY NPOAYKLUMHK B [Tpubsins, p.
| Xoze KaxA0i onepaumm, MuH '
! I Il 1r ;
A ! 10 2 2 ’
b : 5 ] 6 4 ‘
B ! 5 1 8 3 i
1 DoHA BpEMCHH. MHH 3000 2000 720

CKONBKO NPOAYKUMH K2KAOTO BUAA JONAKHO MPOM3BECTHU MPEANPUATHE, YTOObI
NOSYYUTb MaKCHMYM MPHOBLUTH, ecnu npoaykuMu suaa B nomxHO ObITh He MeHee
10 eauumu? -

R

5. Llex BBIMYCKaeT TPH BUAA M3AENMil. CyTouHbI#i 3amac pecypcos, ux pacxon
Ha OIHO M3NENHE K OTYCKHBIE LEHBI HA OAHO M3AENME yKa3aHbl B Taba. 10.6. .

Tabnuua 10.6

{f
______ Sl \ |

Buasl pecypcos Pacxoa pecypcos Ha npon3soacTso CyTounbiii 3anac ] i

0AHOTO H3REAHA BHAA pecypcos !

] I 0. - b | |

_ Obopyaosauue. uiT.-y 4 4 3 2 780 :
f Ceipse. T 2 3 | 6 780 :I‘
DAeKTpO3Heprus, kBT-y I 4 i 3 840 i

B OTnyckHan uewa, p. 8 7 6 Jf f‘l

} ;;,
‘, Tpebyercs cnnannpoBath CyTOuHbIH BBINYCK MPOYKLUH TaK, 4T06bl BANOBOII

i BLITYCK MPONKLMH B NEHEHHOM BBIDAXKEHHH ObLT HAMGONBLINM, NpUYEM H3aenuii
Buna Il Tpedyercs BeInycTUTE He Menee 70.

6. Metannypruueckuii nex BbIMYCKAET TpU BHAA NpoKaTa. [IpudbIb OT TOHHbI
(TPOM3BENCHHOH NPOMYKUMH KaXIOro Buaa coctasnser 30, 40-u 20 Tuic. p. COOTBET-
CTBEHHO. llex pacrnonaraetr HeodXonUMbIM odopynosaHuem, hoxa pabouero BpeMe-
HI1 KOTOPOTO M pacxoa Ha TOHHY KaXAOro BMAA npokara, 4, npyBeaeHs! B Tabda. 10.7.

Tadnuua 10.7
| Twn oopyaosanis 3aTparul BpeMeHI. CTAHKO-Y. O6wwit Gponn
! Ha EAMHILY NPOAYKIIHKM BHAA BPEMEHH. CTAHKO-4
1
’ i i T 3
[ | OmxurateabHble neyn 3 T T T 0 2520
| Tpasuanubiii arperar | 1 | | 4640
i IMpokaTHeil cTau 1 2 [ ] 4000
L :
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CocraebTe nnan Beimycka NpoAyKuuHu, obecneunsarowmii MaKCHUMaJIbHYIO
NPUOBUIL, ECNIH HYXHO NPOU3BECTH He MeHee 3000 T npokara I11.

7. Tpeanpuatue Boimyckaet TPH BHIA NPOLYKUMH HA Tpex CTaHKax. 3aTpaTsi
BPEMEHN Ha MPOW3BOACTBO OOHOrO M3mENMs W NpUOBUIL OT peanu3aunM eauHHLLI
NMPOAYKUKK npueeaeHsl B Tad. 10.8.

Tabnuua 10.8

—

Craunkn

3aTpath BpeMeHu Ha 01HO H3aenue, MuH

i Obwwmii doua |

1 2 3 BPEMCHH, MHH
i 2 3 3 12000
1 | | | l : 4200
il 2 3 ]' 0 | 9000
[pudsins. p. | 4 6 . 6 |

Coctasbte nnan Beimycka NpOAYKUKH, obecneyusarowmii
NpuUBLLK, eCin Tpedvercs Npou3BecTH He Meree 1000 wT. npomykuuu Buaa 32

MaKCHMaJIbHYIO

8. ®adpuka BbIMycKaeT Tkauu TPeX apTikynos. Obvem pecypcos M pacxox
K&KIOro BMAA PeCypCoB Ha NPOU3BOACTRO CIMHHUUB! TKQHHU NaHbl B Tabn. 10.9.

Tabnuua 10.9

| Buasi pecypcos Pacxon pecypcos Ha TIPOH3BOACTSBO

CAMHMUbI TKAHW BHaa

Obvem pecypcos

I I 1l
Obopynosanue, wr.-y 3 4 2 750
Coipee, T 2 3 4 780
OnexTpolueprus, kBr-y 1 4 3 860
|  Ornyckhas uena. p ' 8 7 | 6 i
S e ) ——— =l

CKONBKO CAMHHMU TKAHW KaXIOro a
UTOOBI MOMYYHTH MaKCUMATbHYIO NPHOBbUTL
€AMHKUL TKaHK | apThkyna?

PTHKYJIa 10/MKHA BBINYCTHTH (adpuka,
» CC/IH HYXXHO NpOM3BECTH He MeHee 90

9. Llex BeinyckaeT Tpu Buaa A€Taneit, KCTOPbIe H3rOTABAMBAIOT Ha Tpex CTaH-
xax. Ha puc.10.1 usoGpaxena TEXHONOrM4ecKkas cxema HIroTOBAEHHS AeTany Kax-
AOro BHAA C yKa3aHWeM BPEMEHU, MHH, ee 00paboTku Ha cTankax.

3anaH cyTouHsli pecypc paboyero BpeMeHM kaxnoro cravka: 690 MuH ans
cTauka 1, 450 MuH s ctanka 2, 300 mun Ans ctanka 3. CTouMocTs netanu BHAaa |

2 v 3 cocraenser 3, | u 2 P. cooTBeTCTBEHHO. Tpedyercs COCTaBUTbL CYTOYHbIN nan

MPOM3BONCTBA AETANlel C LENbK MAKCHMH3ALWMH CTOMMOCTH BbINYLUEHKOH npo.ryk-
UMH. €C/TH N0MKHO ObITh BbINMYLIEHO He MeHee 30 aeTaneit Buaa 3°?
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i

CraHok | Cranok 2 CraHok 3 [
S g} > 6 —_— ) — Jlerans | I
» Jletans 2 !

Ll

‘any 3 ‘

—> 3 b 3 |— 3 | [ ﬁ
Puc. 10.1 |

!
10. HedrenepepabaTbiBatoutnii 3aBoa NpOM3BOANT OEH3UH, KEPOCHH M CONS- .
pooe macno. B Tabn. 10.10 npuBeneHb! maHHble, MOKa3bIBAIOLHME 3aTPaThl Ha (1po-

W3BOACTBO | T KaXXAOW MPOAYKUMH (ChIpbE, JNEKTPOIHEPIHS, 3arpy3ka 000pyaAOBa-
HUA), @ TakKe 00BEMBI PECYPCOB, HMEIOILMECS HA 3aBOJIE.

Tabnauwua 10.10 |

s . o |
Buasi pecypcos | Pacxox PECYPCOB HA MPOM3BOACTBO 1 T |  O6bem “
Ben3un !r Kepocun Consporoe pecypcoe ’
macno i
3arpyska 000pynoBaHus, Mat.-4 | 10 5 S 800 1
Ceoipbe, T RS 3 2 1350 l"l
DNeKTpO3Heprus, KBT-T 4 6 2 520 ,1,
CroumocTs 1 T rotoBoro ] 4 3 i

& NPOAYKTa, ThIC. P.

Tpebyetca coctaBuTh CyTOUHBIA Mnay BBINYCKA MPOAYKUMH C LIENHI0 MAKCHU-
MH3aumMu npubsLIM, ecnu TpedyeTes BLINyCTUTL He MeHee 20 T OeH3uHa.

11. ina ctpountensctsa nomos BbIOPAHO TPH TUMOBLIX NpoekTa. B tada. 10.11
AAaHbl IIMTENBHOCTL 3aKNaKK (yHIAMEHTa, CTPOMTENbETBA OCTANLHOR YaCTH K OT-

ACJIOYHBIX paloT, a Takoke XHUMas MIOWAAb 3MAHUA U 06was NPOAOIKUTENLHOCTD
pabor. )

Taodsuua 10.11

Bun paGote | HAantenbuocts padoT Ha OG6was
i__ THTIOBBIX NPOEKTAX NPOAOIDKHTENBHOCTD
LSRR N W P 1l L. _pabor u

3aknanka pyuaamenTa, 4 | 30 20 10 15000
Octanbias yacts, y | 20 20 10 3000
___Otnenounsie pa6orhl, 4 i 30 40 30 3000

Kunas naowans, m° l 90 ) 50 |
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CocraBuTe nnax CTPOHTENLCTBA, MAaKCUMU3UPYIOWHMI BBOJ KUNOH naowagy
NpH YCNOBUH, YTO HOMKHO ObITh MOCTPOEHO HE MeHee 30aHUH 10 BTOPOMY mpo-
eKTy. 50

CTaBMTb roJ0BOI Mnal MIPOU3BOACTBA MPAXKH C LENBbIO MAaKCUMH3aUUH CyMMapHOii
npudbLNH, MPUY4EM NpAXHM TpeTbero BHaa JOJIXKHO ObITh BBIMYLIEHO He MeHee 50 T.

Tadnnua 10.12

Buae pecypcos Pacxoxn pecypcos Ha MpOU3BOACTBO Ob6vem pecypcos
| T u3nenuns puna
| II 111
OGopynosanus, wr.-y 2 2 4 600
Celipse, T | 3 2 400
INEKTPOIHEPrUs, KBT-T | 4 2 850
Otnycknas ueHa, Toic, p-3alr 3 5 1

|

13. Tpeanpusrue BLIITyCKaeT Tpyu BMAA NpoayKUMK Ha TPEX CTaHKax. 3aTparsl
BPEMEHH Ha NMPOM3BOACTBO | T U3NENHMS, MOLUHOCTH CTaHKOB U NPUOBINDL OT peanu3a-
uMH 1 T npoxykuuK 3anatores Tabn. 10.13. ;

Tabnuua 10.13

Twun cranka 3atparsl BpemMeHH Ha 0110 H3aenue, 4 | O6wmit GpoHn
1 2 3 BPEMEHH. Yy
I 3 1 0 250
1l I 3 l 500
I l 2 l 400
[Tpudbine, y.e. 3 4 2 L e

CKOMBKO M3neNHii Ka)AOro BUaa JOSIKHO MPOMU3BECTH MpeanpusTUE, YTOObI
MOJTyHHTb MaKCUMYM NPHOBLIH, eciii Tpedyercs He mMewee 10 T NpogyKU1M suaa 3?

14. ABTOMOOUNBHBIN 3aBOA BbIMYCKAET MaUIMHBI TPEX TUMOB A, b, B. 3atparsl
BPEMEHH Ha M3TOTOBJIEHHE EAWHHMLbI MPOAYKLMH AN KQXJO0ro Uz UexoB NpUBEAEHbI
B Tabs. 10.14. B Heil xe yka3aH o6wmuii oz paboyero Bpemenu KaXX/10ro U3 LUEXOB.

Onpenenuts, CKONBLKO MalIMH KOKNOro TMNa AOJKEH NPOU3BOAWTL 3aBOA IS
MOJTy4EHUA MAKCHMANLHOR NPUOLLIH, eCiu NPUBHLTL OT BbIMTyCKA MalUMHLI THMa A —
3 ThIC. p., Tuna b — I Teic. p., TMNa B — 8§ ThiC, p-

dLotieeso— 4 v 7728 Lo L




Tadnuua 10.14

HaumeHoBaHue Liexa Konu4ecTBo 4acoB ANs NpoU3BOACTBA OAHOM ®ona pabouero spe-
MALHHBI, Y MEHMH, U
A b B :
Ky3oBHoii . 5 I 1 200
| Duraveasmbiit | | 4 5 500
Co6opouHbIii 4 2 2 700

15. ®abpuka BbinyckaeT Tpu Tuna uspenui (tadbn. 10.15). CoctaButh €xe-
NHEBHBIH NAH BBIMYCKA U3ENHi, NAlOIUMH MakCUMATbHYIO PHOBUIL, TAKOH, UTOOBI
H34eNnHs Nepeoro Tuna 6610 BeiMyLeHo He MeHee 300 eaHHuLL.

Tabnuua 10.15

[ Bua onepauuu 3aTpaThl BpEMEHHM Ha OJIHO M3JENHE ®oHa pabouero
I 2 3 BPEMEHH, Y
Oo0paboTka Ha CTaHKE, 4 3 1 0 2520
Wtamnoska, 4 1 ] 1 4640
Oxkpacka, 4 1 2 1 4000
[Tpudeinb o1 0aHOTrO 20 40 20
| n3apenus. p.

16. 3 pekTMBHOCTL BO3/IC/BIBAHMS MMTIICHHUBL, SYMEHS ¥ KapTodens XapakTe-
pu3yeTcs crieaywmuMy nokasarensimu (taon. 10:16):

Tadnuua 10.16

[Tokazarenu 1 [Mwennua Aumenb Kaprogens Ob6vem
5 pecypcos
YpoxaiiHocTs. u/ra i 20 30 30 1200
__3arpatel Tpyaa. 4en.-aH./u | 1 1 1 42
L 3atpars! Tonnnea, 21/u i kN 3 1 90 ]
| Jakynounas uewa lu, p. ! 4 2 5

Onpenenuts coueraHue nocesos MIWEHKLbI, FYMEHA M KapTodens ans moJy-
‘ICHUS MAaKCUMaNbHON BbIPYYKH, ECIU SUMEHS TpebyeTca cnath He MeHee 10 u.

’ 17. Ha wseiinoii habpuke nns usrorosnennus TpeX BHUIOB HW3AENHUIA MOXET
OBITE HCNONb30BAHA TKAHbL TPeX apTHkyMoB (Tadn.10.17). Onpeaenuts, CKONBLKO M3-
AGNIMHA KXNI0r0 BUAA NIONKHA NPOU3BECTH dabpuka, 4ToObI CTOUMOCTb U3FOTOBJIEH-

HOW NpOAYKUHH Oblna MakCHManbHOIA, NpUYEM HU3NENUi BUOA 3 OOJDKHO OBITH BEI-
NnyweHo He MeHee 30 enuHuLL.




Tabnuua 10.17

— APTUKYI TKaHH HopMma pacxona TkaHit Ha 0AHO M3aenUe, M Obwee konnuecTso
N 1 2 3 TKAHH, M
i 1 0 3 180
I ] 3 2 210
111 - 0 1 4 800
Liewa oanore n3- 7 5 6
Aenus, p. |

18. [peanpuatie UMeeT BO3MOXHOCTb Peanu3oBaTh He Honee TPEX TeXHOJO-
THYECKUX MPOLECCOB ONHOBPEMEHHO IS IPOM3BOAICTBA CBOETO MPOAYKTa. Pacxost,
CBA3AHHbIC C peann3aunel KakIOro TEXHONOIHYECKOro MPOLECCa, OMpenesioTcs
TPYRO3aTpaTamu, 4ei.-Hell., a TaKKe KONMUYECTBAMH mMaTepHanoB M u N, kr, notped-
IAEMBIMHU B TedeHHe Henenu (Tabdn. 10.18). OnpesenuTe, npu Kakux obbemMax mpous-
BOACTB2 MPOAYKTa NMPEANPUATHE MONYYHT MAKCUMAaNbHYIO NpHObLTb. O6beM mpous-
BOACTBA MEPBOTO TEXHONOTMYECKOr0 MPOLIECCA NOJKEH OBITh He MeHee S Kr.

Tabauua 10.18

[TapameTp Hopwma pacxoaa na 1 kr Hmeercs B HANHuMK
1 i R
Tpyno3zatpatsl, uen -Hea. I 1 1 15
Konuyectso matepuana, ki
M 7 5 3 120
N 3 3 3 10 100
[pudsiab, v.e.3a [ kr 3 5 6

19. ina msroroenenus oOysu Tpex mMozmeneil Ha dabpuke MCnONB3yeTCs aBa
COpTa KOKH. 3aTpaThl TPYNa U MATepUalbi HA U3FOTOBNEHHS KaXIOH Mapsl 0GYBU, a
TaKke Npudbie OT peanusaunu oaHoH napsl 06yBH npueeneHs! B Ta61.10.19.

Tabnuua 10.19

P Pecypcesl . Tun monenn 3anac pecypcos
i 1 2 3
! PaGouec epems, u 2 2 2 1100
Kosxa I copTa. M~ 2 l 0 500
Koxca Il copra. M 0 | 4 1200
T Tpnbein, ve 3 I T 4

CocTaBuTh NNaH BbIMTYCKa 00yBH MO acCOPTUMEHTY, MaKCHMHU3INpPYOLIEMY
npuOLLL TIPY YCAOBHM, 4TO 00yBM Monenu | Tpebyerca He MeHee 150 nap.

wn




70/ MeTannypruyeckuii LUeX BbillyCKaeT TpH BMAa npoxa'ra [Tpubbuie oT 1 T
npou3BeNeHHOM MPOIYKUMK Kaxaoro Brna coctasnset 30, 40 u 20 Thic. p. COOTBET-
creenHo. Llex pacnonaraet HeoGXxoaMMeiM 060pynoBaHneM, GoHI padodero Bpeme-
HH KOTOPOTO M pacxon Ha | T kaxaoro Buaa npokara Jausi B Tadn. 10. 20.

Tabnuua 10.20

T ooopyﬂoaamm | Zar paTh! BPEMEHH, CTAHKO-Y. Iz —“—r—'ww(_)glﬁl;ﬂgo—l;ﬂ. |
| Ha eAUHMUY NPOAYKUHA BHAA | BPEMEHM. CTaHKO-Y
] 2 3
Omurare/isHpie neyn 4 2 0 2900 -
TpaBuiibHBIii arperar 8 8 10 20000
[TpokarHblii cTaH 6 2 10 12000

CocTaBuTh MIaH BbIIYCKA MMPONYKUMH, OOECMEeYMBAKOWMA MaKCHMANbHYIO
pubbLIL, ECIIH HYXXHO MPOU3BECTH He MeHee 70 ToHH npokata HI.

21. llex BuinyckaeT TpH BUAa u3nenuii. CyTO4HbIN 3anac pecypcoB, UX pacxol
Ha | T M3genre u OTMYCKHbIE LEHBI HA OAHO W3Aenue yxa3aHsl B Tabn. 10.21. Cnna-
HUPOBATL CYTOYHbIA BHIMYCK MPOLYKLMH TaK, YTOObI 8a710BOH BbIMYCK (IPOAYKLUHH B

NIEHEKHOM BBIPAKEHUU Gbm Hanoonbmum npuuem uzgenui Buaa Il tpebyerca BbI-
NyCTUTb He MeHee 70 T. ‘

Tadauua 10.21

" Pecypcer _ -~ . Buawuzneaus | CyToumsiii 3anac
| I [ 1 111 i _pecypcos
| O6opynosaHue, wT.-4 1 2 >3 i 320
i Ceipbe. T 4 3 4 ! 450
‘ )AEKTPOIHEPTHA, KBT-T 6 5 2 ! 300
i e R e e i
" OTOYeKMAN BHA-YEE: - | = 8 . 2| - - 8 oo o] o o i e L
|
| 1

22. lex ebinyckaeT TPH BHAA NETaNeH, KOTOphle WM3rOTABIMBAIOT Ha Tpex
craHkax. Ha puc. 10.2 H300paxceHa TEXHONOTHUECKAs CXemMa M3rOTOBAEHHS AeTanu
ROKAOTO BUAA C yKa3aHKEM BpeMeHHU ee 00paboTKHM Ha CTaHKaXx.

3ajaH CYTOYHbBIH pecypc pabouero Bpemenu kaxnoro cranka: 480 MuH mns
cTanka 1, 260 Mun ana ctadka 2, 600 mun ans ctanka 3. CTOMMOCTD pevaned Buaa |,

D 2 |
- W 5> cocTaenser 3, 1 u 2 py6. cooreTcTBeHHO. TpeSyeTcs COCTABUTB CYTOUHBI
'I1aH NPOM3BOACTBA NETANEH C UEABD MAKCHMH3aLMH CTOMMOCTH BBIYLIEHHOR Npo-

/lyKUMH, €CNW IeTANEH BUAA 3 NOMKHO ObITh BEIMyLLEHO He MeHee |0 ennHu?

N



6. TpancnopTHas 3aJaya

B ofiwem BHIe TPAHCMOPTHas 3amadya GopMyTMpyeTcs clefyiouiem obpasom:
B M TMyHKTax nNpoussonctTsa A,.4s,..., dm UMeeTCH OJIHOPOIHBIH IPy3 B KOJIMYECTBAX

COOTBETCTBEHHO 4),Qz,...,dm. DTOT I'py3 HEO6XOAMMO NOCTABHTH B 17 MyHKTOB Ha-
3yayeHus B, B,..., B, B KONMMYECTBAX COOTBETCTBEHHO bi,ba,...,bn. CTOMMOCTE Te-
peBo3kH | ed. rpy3a U3 mMyHKTa .4; B MyHKT B; pasHa cj. TpebyeTcs COCTaBHTh MiaH

nepeBo30K, NO3BONAIOWMA BbIBE3TH BCE rPY3bl, MOJHOCTBIO YNOBJIETBOPHTH NMOTPE-
ouTeneil U UMEOLWHWIA MUHHMaNbHYO CTOUMOCTb.

B 3aBUCMMOCTH OT COOTHOILEHHUS MEXAYy CyMMapHbIMH 3amnacamu rpysa H
CYyMMAapHbIMM MOTPEOHOCTAMH B HEM TPAHCTOPTHBIE 3a/1a4W MOTYT OBITh 3aKpbIMbI-
MU WU OMKPDbLNbIMU.

Ecnu cymMMa 3anacoB rpy3a paBHa CyMMapHOH NOTPEOHOCTH B HEM, TO €CTb

m n
> a, =Y b; (ycrosue baranca),
izl =1
TO TPAHCMOPTHAs 3a[aya Ha3bIBAETCA 3aKpLINOU; €CIIU YCoBYE DaiaHca He BbINMOJ-
HEHO, TPAHCTIOPTHAs 3aaya Ha3bIBAETCA OMKPbLMIOU.
MaTemarnyeckas NoCTaHOBKa TPAHCTIOPTHOW 3ala4d HMEET BUI

m

Z(A) = ZZC,‘,‘X” — min (61)
L=l =l
[IPH OTPaHHYEHUAX
Yoxgp=a, i =l mar >0, (6.2)
j=1
> x5 =byy J=Loamb; >0, (6.3)
i=|
%20, j=loun, i=l..m, (6.4)

rAe- X, - 3TO KOJIMYECTBO rpy3a, NEpeBO3UMOrO U3 MYHKTa .4, B NYHKT B, .

3amava (6.1)-(6.4) aBnserca 3agauedl NMHEHHOTO MPOrpaMMHUpPOBAHMSA, 3anu-
CaHHOM B KaHOHMYECKOIT popme. JTrodas moMyCTHMAas TOUKA 33124l MOXET ObIThb 3a-
MUCaHa B BHE MATPULIbI ‘

Xit .. Xn
.'\' = (x,, ) =
Xml oo Xom

YcnoBue paspemumoctu TpaHcnopTHOW 3agauM. [[1a paspeucurocmu
MpancROpMHOIl 3adauu HeobxoouA10 1 0OCMANOYHO G6INOAHEHUE YCN06Us baranca

Za, = Zb/ 3
i=1 i=1

Ecnu Bbinonxeno ycnosue 0anaHca, TO TpaHCMOPTHas 3afaya MOXET OBITh
PELIEHA CUMMNIEKCHLIM METOAOM, OAHAKO HaMH4YHE OOJIBLIOro YMC/a MEpEMEHHBIX H

19
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OrpaHu4eHKd nejaer BhLIYHUCNEHUA FPOMO3OKHMMMU, no3ToMy nang. 'pemeHmi ITOro

Kfacca 3anayq paspabora crieuManbHblii METON, COCTOSLUIMI M3 Tex e 3Tanos, 4YTo M
CUMIINEKCHBIH METOA, a2 KMEHHO: ‘

® HAXOMCOeHUe UCXOOHOU 6A3UCHOU MOYKY:

® RPOGepxd 3MOou MOYKU HA ONMUMATBHOCING!

® hepexoo on 00HOU 6aA3UCHOU MOYKIU K Opy2oil.

3ameuaune. MOXHO MOKa3aTh, YTO YHCIO HEIABUCHMAIX YPaBHEHHH CUCTEMBI
(6-2)-(6.3) pasno m+n--1. Orcrona CNEMyeT, 4TO JIHobas nomycrumas 6asucHan Touka
TPAHCTIOPTHOH 3anau COAEPXUT He BoJiee m+n-/ MONOKUTENbHLIX KOOpAMHAT,
(IPUHEM HEBBIPOXICHHAS OAa3HCHAA TOUKA CONEPIKHT POBHO 1+ 1] MOIONKHTENbHEIX
KOOpOMHAT. -

v

Pewuenne 3aKpbITON TPAHCNOPTHO# 3a124u

Ycnosus 3aadu ¥ ee UCXOAHYIO Ga3UCHYIO TOYKY BHECEM B pacnpedenume.no-
Hy10 madauuy, B NEPBOM CTOOLE KOTOpOIt 3aMuiieM HAMMEHOBAHHSA TyHKTOB MPOU3-
BOACTEA C HMEIOLUIMMCS HA KaXIOM U3 HUX KOJMYECTBOM Ipy3a, a B NIEpBOH CTPOKe —
HalMEHOBAHHA MYHKTOB Ha3HAYeHHs C HEOOXOOMMBIM KaXIOMY M3 HUX KOJMYECT-
BOM rpy3a. KneTkH, 8 KOTOpble MOMECTHM KOSHYECTBO MEPEBO3UMOrO rpysa, Hasbl-
BAIOTCHA 3QHAMBIALL, MM COOTBETCTBYIOT Ga3HCHBIE MEpEMEHHbIE GAa3UCHON TOUKH.
OcranbHble KAETKY — HezaHamble, N NYCHbie, UM COOTBETCTBYIOT CBOOONHbIE MNe-

PEMEHHBIE. B BepXHEeM npaBoM yrity KaaoH KieTku GyneM 3anuchiBaTh CTOMMOCTL
NepeBo3KM. '

CymecTByeT HECKONBKO CHOCOGOB HAXOKACHUS MCXOAHON Ga3HCHOIN TOYKH.
PaccMOTpHM OIMH U3 HUX — MeMOoO MUHUMAIBHO20 INemMenma. CornacHo 3Tomy Me-
TONy pacCMaTpUBAIOTCA BCE CTOMMOCTH ¢ MEPEBO30K, H3 HUX BHIGHPAIOT HAMMEHE-

HIYIO M B COOTBETCTBYIOIIYIO KIIETKY BIHMCBIBAIOT MaKCHMAIBHO BO3MOXHYIO repe-
BO3KYy. Ecan a; <b;, 10 310 Oyaer nepesoszka Xij = a;; €CH a; > b;, TO 3TO OyneT
nepesoska x, =4,. B nepsom ciyuae Bech rpys us MYHKTa .4, BHIBO3UTCA B NYHKT
B, , dynem roBopiTh, YTO MyHKT .4; UcuepnaH, MO3TOMY BCE OCTaBLUMECA NEPEBO3KH
W3 NYHKTA A, OYAYT paBHBI HY/10, TO €CTh Xj; = 0,....xjm1 =0, x50 =0,...,xin =0, cO-
OTBETCTBYIOIIHE KIIETKH NpOepkrHBaeM. B BTOpom cnyvae NepeBo3Ka X, MOJIHOCTHIO
YAOBNETEOPHT NOTPeSHOCTL MyHKTa B, Gynem FOBOPUTD, YTO MYHKT B, HACbILIEH,
no3ToMy Xi; = 0,....,x.1, =0, Xii; =0,...,x,;, =0, COOTBETCTBYIOLUME KNETKH Mpouep-
kuBaem. TakuM 06pa3oM 3anonHAOTCH j-5 CTPOKa u j-# cronbdeu. [lpouecc pacnpe-

AENEHNA MPONOIKAIOT 110 TEX TOP, MOKA BCE IPy3bl NIOCTABIUMKOB HE GYayT BbiBe3e-
Hbl, @ NOTpebHOCTH noTpeduTened He 6ymyT YOAOBNETBOPEHBI.

3ameuanue. Ecnu HauMeHbluiell ctoumoctH ¢, AEPEBO3KH COOTBETCTBYIOT
CTpoka u cronbell ¢ a; = b,, To nepeBo3ka HyaeT pasHa Xy =a;, = b;. B atom cayuae
MyHKT .4, OyAeT Hcuepnan, a nyHkT B, - HACBILIEH, HO MPOYEpKUBAEM Mbl TUBO
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i-10 CTPOKY, M TOTAa B j-M CTOnGLe CTaBUM HyneByto moctasky 0%, nudo j -#
cronbeu, W TOrAa B i -i CTPOKE CTaBUM HyJeByto nocrasky 0*.

IMpumep 6.1. Ha cknapax A, A2, A3 uMeroTCs 3anachbl NpOXYKUHH B KOJIMHE-
cree 90, 400, 110 T cogreeTcTBeHHO. [loTpebuTenu B, B2, B; NOMAKHBI TOTyHHTD 3Ty
npomykuuio 8 konuuectee 140, 300, 160 T coorBercTBeHHO. HalTh Takoi BapWaHT
NPUKPEIUIEHUs NMOCTABILHMKOB K NOTPEOUTENAM, MPHU KOTOPOM CyMMa 3aTpaT Ha nepe-
BO3KM Obuia ObI MUHMMAILHOM. Pacxomel Mo MepeBo3KE OAHOW TOHHBI NPOMTYKUHH 3a-

IlaHbl MaTpULEH, y.€., '

2 5.2 (
4 1 5
3 6 8 :

Pewenwue. /. Haxomxcoenue ucxoornou 6azucrou moyxku
Cuavana npoBepuM, ABNSETCA /M [aHHas TPAHCMOPTHaA 3adaya 3aKphbITOM.
~[Ans 3Toro Heo6xonuMo NpoBepHTh YCnoBue Ganaxca:

3 3
> ai =90+400+110 =600, zb,- =140+300+160 = 600,
i=1 j=1
600=600.
CnenoBaTenbHO, AaHHAs TPAHCMOPTHaA 3ajaya ABNAETCA 3aKpbiToif. Halinem ucxon-
HYt0 0a3UCHYIO TOYKY MO METOAY MHHHMManbHOro snemeHta. Mcxoanas tabnuua
TPaHCMOPTHOM 3aJauu UMeeT cnemyroiuii Bua (Tabn. 6.1):

Tadarua 6.1

b | B, 3 B, By _
a; 140- L 300 160 >
A|' 90 v 2 3 2
- 90
A, 400 - | 4 | 5
300 100
A, 110 -3 6 8
50 | 60

Uucno 3aHATHIX KieTok B Tabn. 6.1 pasmo 5, m¥n-1=3+3-1=3, T0 ecTb ycno-
BUE HEBBIPOXKIEHHOCTH MCXOAHOM Oa3WCHOM TOMKH BBIMOJIHEHO. [Tonyuyunu ucxen-
Hy10 Oa3UCHYIO TOUKY, KOTOPYH) MOJKHO 3aMWCaTh B BUAC MaTpHLibl

90 0 0
xX'=| 0 300 100].
50 0 60

T e e e S e e —————




(CToMMOCTb  MepeBO3KM MpH  MCXOMHOW 0a3uCHOM Touke cocTaenger
Z(X")=90+2+300% 1+100%5+50%3+60%8=1610 y.e.

2. [Iposepka 6a3ucHou nMouky Ha ONMUMATLHOCHTb

HaineHHas ncxonHas 6asucHas TOuka NPOBEPSETCA HA ONTHMANBHOCTb METO-
fIOM TIOTEHUMANOB MO CNEYIOWEMY KPHUTEPHIO: ecau BA3UCHAS MOYKA Mpanchopm-
HOU 3A0Q4uU A61AENCA ONMUMANBHOT. MO COOMBENCMBYIOWAR eil clucmema m+ n
QelcmaUmMenbHbIX Hucen 1; U V; y00G1emeopaent YCi06usN U, +V, =cj, 019 3aHA-
meix Kiemox u u; +v; —c;,; <0 014 c60600HbIX KAeMOK.

Hucna u; u v, HasbiBalOT nomenyuanamu. B PacnpenenuTenbHy0 TadaniLy
B00aBAfOT CTPOKY v;  cTobeu u;. [MoTeHumansl u; w Vj HaxomAT, COCTaBNAs
CHCTEMY M3 YPaBHEHWH u; +V; = Cj;, CNPABENNMBLIX [UIS 3aHATHIX KNETOK. Tak Kak
3aHATBIX KNETOK n1+n—1, TO ypaBHEHUH m+n--1, a NEpEMEHHBIX m—+n. [To3tomy cuc-
TEMa MMeeT OECYMCIEHHOE MHOXKECTBO pELLEHHII. Tpebyerca HaiiTn moboe yacThoe
peleHue, N03TOMY O0BIYHO monaraloT #; =0, a BCe OCTANbHBIE MOTEHUUATLI onpe-
ACNATCA ONHO3HAYHO. '

O6o3HauuM A; =uy +1v{—c;. Dty BEJIMYMHY HA3bIBAKOT OUEHKOWH CBOOOMHBIX
KneTok. Eciiu BCe OUEHKM CBOOOAHBIX KeTOK A, <0, To Ga3ucHas TOuka ABJISETCH
onTUManbHOR. ECnu XoTs 6b1 0OHA K3 OLEHOK Aj >0, To Da3ucHas Touka He ABIIS-

CTCA ONTUMANLHOR U €€ MOXKHO YITYYIUMTh, Mepeias K npyroi 9a3ucHol Toyke.
[lpoBepum HaitneHnyio UCXOAHYIO0 0a3UCHYIO TOYKY Ha ONTHMATbHOCTb. Co-
CTaBUM ypaBHEHMS ¥, + v; = ¢j; IS 3aHATHIX KIETOK:

W+ =2, us+va=1 us+v; =5

5
Us +v) =3, us; +v; =8.
Monoxum 1; =0. Torna v =2, us =1, 13 = 7, us =-2, v» =3. HaiineHHbie
3HAaY€HMA MOTEHLUHAIOB 100ABJISEM B pacnpenenrTensHy o Tabn. 6.2,
Tabnuua 6.2

&

b |8, 5, e
& L |30 160
Al 90 2 : Zi‘)_‘?—-“ A A" ._2“__ Is u.l .;__(_)__
90 o= - R . .
A2 400 4 1 3 T _2
| 300 100 )
A; 110 3 g J Py
50 ' ¥ 60 ° 3
= \~'|=2 V2 =3 "-_;:7

BolyHcnseM oueHku Ay, nns cBOBOAHBIX KNeToK:.
3_£)
Ay = +va—cpa =0+J—'Q/— —2<0,
Az =u+v; —¢)3 =0+7-2=5x0,.
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* Hanuuue nonoxutensHoii oueHKu('CBo6011H3ﬁ KNEeTKH A3 CBUIETENBCTBYET O
TOM, 4TO WCXONHAA Oa3UCHAA TOYKA HE ABIAETCS ONTHMATBLHON W ANA YMEHBLICHHS
3Ha4eHUA ueneBoi GyHkuMHK TpebyeTcs nepelTH k Apyro# 6a3uCHOl TOUKeE.

3. Ilepexod om oowoii 6asucHoli mouku k opyzou bazucHou moyke

[ycte ans knetku (io, jo) oueHka Ay CTPOro MOJIOXKUTENIbHA, TOrAa nepe-
MEHHYIO Xy TpeOyercs BBECTH B YMCIO GasMCHbIX. [1f1s 3TOro NepeBo3Ky Xy, KO-
TOpas 10 3TOro Obifia HyNeBOH, HYXHO CAenaTh HeHyeBOM. Jlns 3TOro HyXHO mnepe-
PacnpenenuTs rpy3bl, Nepemellas UX W3 3aHATBIX KAETOK B cBoOoaHble. CBOGOAHAS
KJIETKA CTAHOBMTCA 3aHATOM, O/IHA U3 paHee 3aHATHLIX KJIETOK — CBOBOAHOIA.

Hns ceoGonuom knetku c Aiyw >0 cTpouTcs UMKN (3aMKHYTas JioMaHas), Bce
BCPLIMHEL KOTOPOTO, KPOME ONHOW, HAXONATCA B 3aHATHIX KJIETKaX; YI/bl MPAMBIE,
AHMCNO BEPLUMH YETHOE; UMKl HAYMHAETCA U 3aKaHYHBaeTCA B kiieTke (io, jo).

Hanee BepwMHbL, BXOAALIME B LMK, MOCAENOBATENHHO OTMEYAIOTCS 3HaKaMH
47 1“7, HauuHas o 3HaKa “+” B KieTke (io, jo). Cpenu BepILMH LMKIIA CO 3HAKOM

“~” HaxomsT Ty, B KOTOpOH nepeBo3ka MHHMMaibHA, NPUCBAMBAIOT & HaHIEeHHOe

3HaY€HHE NEepeBo3ku. B knetky (ig, Jo) BIIMCBIBAIOT 3HAYEHHE &, a BO BCEX OCTANL- A

HBIX BEpIIMHAX, BXONALUNX B UMKI, MEHAIOT 3HAYCHMS, YMEHBLUAS UX HA BEJIMHYHHY
€, ecnu BepLIMHA MOMeYeHa 3HAKOM “~”, W yBeNMYMBaAg MX Ha BENHYHUHY &, eciu
BEPLWIHHA MOMEYEHA 3HAKOM “+.

3ameuanne. Ecnu okasanocs, uto MHHMMAJTBHOH TEPEeBO3KOMH obnagarT ne
BCPUIMHEL LIMKNA CO 3HAKOM “—”, TO € NPHUCBAWBAIOT MHHUMANbHOE 3HAYCHMeE nepe-
BO3KH. [Ipu n3smenennu 3nauenuii nepeeoszok Y BEPLIMH UMKSIA, MOMEYEHHBIX 3HAKOM
“~", mocne BbIMMTAHHMSA BENHYHHbBI O ONMH U3 HYNEH OCTaBNAOT U MOMEYaloT ero 0 *.

PaccmoTpuM nepexon ot onHoii GasucHol Touky k Apyroi Ha NaHHOM NpHMe-
pe. CTpoum uMkn ans knetku (1,3), umeroweit MOJIOKHTENBHYIO OLEHKY (Tab. 6.2).
Y BepwMH UMK paccTaBisieM 3HAKH “+7 p <. Beruncnsem 3nauenue
6 = min{60,90} = 60, nomeutaem ero B KNeTKY (/,3) ¥ u3MeHsAeM 3HAaYeHHs B oc-

TaNbHbIX KneTkax umkna. [Nonyyaem Tadn. 6.3.
Hosas Ga3ncHas Touka umeer sua *

30 0 60
X2=| 0 300 100]|.
110 0 0
ﬂoncquraeM CTOMMOCTB nepesozox Ha nonyquHoﬁ TOYKeE:;

Z(X?) =30%2+60%2+300% [ +100%5+110+3 = 1310 y.e. Kak Buaum, HOBas b6asucHas
TOHKa Jly4ll€ HCXOAHOW. [IpoBepHM MOMyuYEHHYIO TOYKY Ha ONTUMANBHOCTH. [ns
3TOrO HaHIEM MOTEHLUHMaNbl U OLEHKH CBOGONHBIX KAETOK. BhiuMCIseM OLEHKH CBO-

OOJHBIX KIETOK:
Az =—1<0, A:| =1>0.
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Tabnunua 6.3

b; : B, B, B,
- q ) 40 300 : 160 N
A' 70 . 3 2 U=
R _ 1 ¥ D e
0 + 1300 1100 oy
[As [0 | 3 5 s
Jl |10 |
:_ .I ____ V) = 2 vy ==2 _—;’_".3 =9 *"j:"““ =

CTpoum uMkn ans KneTku ¢ MONOXKHUTENBbHOH OLEHKOH A =1 (Tabn. 6.3), BblI-
HucnseM 3uadeHue ¢ = min{30,100} = 30, nomewmaem ero g KIETKY (2,1) n uameHsem
3HAYEHHA B OCTALHBIX KneTkax uMkna. [Tomyuaem Tadn. 6.4.

Tabnuua 6.4
bj BI BZ B.’-
a; 140 . 1300 : 160
Ay 190 . 2] 5 214, =0
' ' 90
A, {400 4! ; = S|uz=3
30 . 300 70
A; 110 3 6 | 8 13 =2
110 ,f !
\-‘1=4 V2 =-2 §\‘=2 ,
Hogsas 6azucnas TOYKa UMEET BUA
0 0 90‘)
X'=130 300 70]
110 0 0 )

[TpoBepum nosyuennyo TOYKY Ha ONTUMaNbHOCTS, I
M OLUEHKH CBOBOAHBIX KNeTok. Beruucnsem onenku cp
An=-1<0, Apn ==7<0, Az» =—
Bce oueHki cBo6oAHbBIX KneTok OTPHUATENBHBI,
ABMACTCS ONTUMANLHONA. BeuucauM cronmocTs T
LIeNeBOA QYHKUMHU Ha ONTUMANTLHON TOYke):

Z(X’) = 90%2+30%4+300+ 1+70%5+110%3

78 3TOr0 HalAeM NOTEeHUHAamb
000AHBIX KNETOK:

6<0, Asz; =-4<0.
CNEeAOBATENLHO, HAWieHHas TOukKa
PAHCTIOPTHBIX pacx0AoB (3HauyeHue

=1280 y.e.
24 -
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3ananue 5. Pewnts TpaucnoptHyto 3apauvy.

I. Ins CTPOMTENLCTBA TPEX 0OBEKTOB MCMNOJIb3YETCA KUPNHY, U3rOTOBAAEMBIH
Ha Tp€X 3aBodax. ExenHEBHO Kaxablii M3 3aBOJOB MOXET M3rOTOBIATH
100, 150, 50 ycn. en. kupnuua. ExxenHeBHbie NOTpeOHOCTH B KUpIHYe HA KAKIOM U3
CTPOALIMXCA 0OBEKTOB COOTBETCTBEHHO paBHbI 75, 80, 60, 85 ycn. en. U3secTHsl Ta-

pudbl nepeBo3ok 1 ycn. en. KMpNMua ¢ KaKO0ro M3 3aBOJOB K KaXXAOMY M3 CTPOS-
IUUXCS OOBEKTOB:

6 7 3 5
C=|1 25 6|
8 10 20 1

CocTaBuTs TaKo# nNaH NepeBo3ok KMPMUUa K CTPOSLUAMCA OGBEKTAM, MPH KO-
TOPOM 00LLa% CTOMMOCTb TIEPEBO30K ABMAETCS MUHUMATBHO.

2. Ha tpex cknagax ontoBoii 6a3bl Ay, Ai, A3 COCpPENOTOYEH CaXxapHbIi NeCok,

KOTOpbIH HEOOXOAMMO pacTPENeNHTE MeX Ty MarasuHamu B, B., B;, B4. Croumocts
NEpPEBO30OK €AMHMLbI NMPOAYKUMHU AaHa B Tadm. 10.24.

Tabnuua 10.24

MeoGenbHble Mara3uHel [TpousBoauTensHOCTL
dabpuku B, B, |  Bs B. ¢abpuk, wrt./mec.
o A 6 7 3 2 135
i A, 5 1 4 3 90
- A; 3 2 6 2 125
IToTpedHocTH Marasu- 45 45 100 160
_....HoB, T /mec. P

CocTaBuTh ONTUMANLHBIA NIAaH NEPEBO3OK CAXapa W BHIYUCAHTD MUHMMAb- -
YO CTOMMOCTb MEepPEeBO30K.

3. Ha tpex xne60koM6uHaTax exenHeBHO npoussoautca 110, 190, 90 T Myxku.
JTa Myka nortpebnsercs YETbIpbMA XJ1€003aBONAaMU, €XKEAHEBHbIE NOTPEOHOCTH KO-
TOpBIX paBHbl COOTBETCTBEHHO 80, 60, 170, 80 T. Taprdel nepeBo3ok | T Myku ¢
XJIEDOKOMOHHATOB K KaX10My Xned03asouy 3a1al0TCA MaTpHLEH

-~

8§ 1 9 7
C=|4 6 2 12
35 8 9
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CocTaBUTh TaKOM NNaH JOCTABKU MYKH, MPKU KOTOPOM 001Las CTOUMOCTD nepe-
BO3OK ABNAETCH MUHUMATIbHOM.

4. Tpu MebenbHbie dabpuku A}, A, A; MPOM3BOAAT KYXHH, KOTOpbIE OTIPAaB-

JIAOTCA B MarasuHsl By, B,, B,, B,. CTouMocTs NEePEBO30K eAUHUUBI NPOAYKUHH 3a-
Aaxa B Tabn. 10.25.

Tabnwvua 10.25

_""‘7\'4"555?{[;,?&'—_ P Mara3uusi MpoussoanTensHoCcTs
dadpuxn B, B. | B; | B dabpuk, wr./mec.
Al i 4 2 3 1 80
Ay G 3 5 6 100
Az 3 2 6 3 70
[MotpeduocTy marazu- 80 50 50 170
L_ HO®, WIT./MCC. |

Cocrasurs ONTHUMAaNbLHBIM NRad MepeBo30K medenu u BbIYHCIIUTE MUHUMAJ1b-
HYIC CTOUMOCTL NMEPEBO3OK.

5. B Tpex xpanunuauax TOPIOHEro exenHesHo xpanwutcs 175, 125, 140 T Gen-
3HHA. DTOT OEH3UH €XEOHEBHG MOJIy4alOT YETbIPe 3anpaBOYHbIE CTAHLUMH B KOJHYe-
CTEaX, paBHbIX COOTBETCTBEHHO 180, 110, 80, 70 1. CtoumocTtu nepeeo3ok |1 T beH-
3MHZ C XpaHHIMIL K 3aNPaBOYHBIM CTAHUMAM 3a13t0TCs Maipnueﬁ

87054
C=[t 2 4 ¢
8 10 12 1)

CocTaBuUTh Takoii nnaw MEpeBO30K OeH3uHa, T

; IpH KOTOpOM oOlwas CTOUMOCTD
NEPEBO30K ABNACTCA MUWHWMaNbHOIA.

6. Tpu 3aBoga A, A., A, MIPOU3BOLAT ONHOPOAHYIO NPORYKUHIO, KOTOpas oT-
fipaBnAeTcs 8 marasuuel By, B,, B;, B,.

CronMocTs (IEPEBO30K eAUHHUbI NPOMYKUMH
3axana B tadn. 10.26.

Tabnuua 10.26

3aoas L [lyHKTHI Hashauenns ___ m“ﬁﬁ;ﬁr—m—u—;ﬂﬁéub-
Lo S LY - B, | B; By | _mocry 3asona. wr.
T e T 160
Ax _ 3 2 5 g 1. 140 T
& . Ty 6 13 2T 60
L Tlomeonocrw marasunos. un: |80 | Tog 1 o5 85
34




CocTaBuTth ONTUManbHLIA nNJaH NEPEBO30K NMPOAYKUHUH Y BbIYHUCIUTL MHHH-
ManbHYK) CTOUMOCTb MEPEBO30K. ;

7. Ha Tpex xene3HonopoxHbIX CTaHUMAX A, A,, A; ckonuaocs 120, 110, 130
HE3arpy>EHHLIX BArOHOB. JTH BarOHbl HEOOXOAWMO MEpPErHaTh Ha KENE3HOAOPOK-
Hbie CTaHumMu B, B,, B;, Bs. Ha kaxuo# u3 3TMx cTaHumii noTpe6HOCTL B BaroHax

coorBeTcTBeHHO pasHa 80. 120, 100, 60. Tapudbl neperoHkH OMHOro BaroHa orpe-
OENAKOTCS MaTpHLEH

r—

4 8 10 5
C={1 4 6 2]

3 1-9 7

CocTaBuTb Takoii nnaH neperosok BaroHOB, NPy KOTOPOM 001as CTOMMOCTh
TEPEBO30OK ABNAETCH MUHUMANBHOM.

8. MsicokoMBuHaT uMeeT B cBOEM cocTage TPY 3aBOJA, HA KAKIOM M3 KOTOPAIX
MOXET M3TOTABNUBATLCA ONMH COPT KONGackl. MOUIHOCTH KaXAOro 3aBOAOE COOT-
BeTCTBEHHO 400, 1200, S00 T/cyT. Exxennenubie MOTPEOHOCTH YETHIPEX MArasHHOB, B
KOTOPBIE MOCTABAALTCA 3TOT COPT KONOACHI, COCTABNSIOT COOTBETCTBEHHO 106, 550,
490, 960 t/cyT. CTouMOCTb NepeBo3ok 1 T NMpoayKLMK 3aaana MaTpuued

E {157 11 - 4
C={6--4 12 8
7 11 5 10

CocTaBuTh ONTUMANbLHLIA NNaH NNEPEBO30OK OPOAYKUMHU W BBIYHCAHTS

MUHH-
MANBHYKO CTOUMOCTD NEPEBO3OK.

9. [lna obenyskuBaHus ABYX aBHAIMHUH TpeOyHOTCA CaMONEeTh TPEX THIIOB.
IoTpebHocTn Kamno# aBuanuuum B Camonerax Kaxaoro TMMa ¥ KOJIMYECTBO Camo-
/ICTOB, @ TaKXE€ IKCMyaTaUMOHHbBIE 3aT

paTkl Ha CaMONET Mo KaXKAOH aBMATHHUMW na-
HLI B Tadn. 10.27.

Tadnuua 10.27

Tun camonera — Asnanunnn “Koanuecteo |
1 2 CaMoneToe, WT.
| 4 5 30
) 1l ] 2 3 20 N
N I11 . ) 8 1 30
[MorpediiocTn ABHANHHIN, W, . 60 40 :

N
N
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t
7




PacnpenenuTb caMOJIEThI MO aBHAIMHHAM TaK, YTOObl CyMMa 3KCIUTYaTaLUOH-
HbIX pacXxoa0B ObI10 MUHUMAJIBbHA.

10. B cTpaHe umeetcs yeTbipe 3aBOAa, MPOM3BOAALIME MOOHIBHBIE TeNedOoHbI
B 00beme cooTBeTcTBeHHO 127, 215, 45, 133 Teic. wT. B roa. [Npoaykuus 3asoaos
MOCTaBAAETCSA B YEThIPE CMELUHATU3HPOBAHHBIX Mara3uHa, NOTpeOHOCTH KOTOPLIX CO-
oTBeTcTBeHHO 185, 74, 146, 115 Thic. WT. B roa. CTOUMOCTL nepeBo3kH 1 ThiCAYU
€NMHUL NPONYKUMH 3aaHa MaTpHULiei

4 11 3 1

5 6 7 4 |
“ls 7 6 2

14 10 10 21

CocTaBuTs ONTUMaNbLHBIA MIaH NEPEBO30K MPOAYKUMH M BBIYMCIMTE MHHH-
MaNbHYH CTOMMOCTB [IEPEBO30K.

T AT NN T Y T8 (O o YO T R g o s

11. MiMeercs yeTeipe 1EMEHTHBIX 32BOAA, MOCTABAIOLIME CBOK) MPOAYKIMIO HA
HETIPE CTPOUTENLHBIX 00beKTa. [1pOU3BONHTENBHOCTS KaXIAOTO 3aB0OA U MOTPEGHO-
CTH CTPOMTE/BHbIX OOBEKTOB, @ TAKKE CTOMMOCTH ZOCTABKH OAHON TOHHBI LEMEHTA
Ha KaXbI 00BEKT yKa3aHs! B Tabu1. 10.28.

Tadnuua 10.28

LleMenTHbIH CTpouTenbHblil 00beKT [TpoussoauTensHOCTS !
3aBOA B, B> B; B, 3aBONOB, T/MecC. i

Al 7 I 4 2 133

i A- 2 15 4 3 94 f
As 7 10 5 8 1. 100

A, 2 4 11 10 33

[ToTpebHocTH Marasu- 100 25 2135 40 i
HOB, T/mec. 1 B

CocraBuTh Taxoi MJIaH NEPEBO3OK LEMEHTa, (IpH KOTOPOM 0OLIas CTOMMOCTH
NepeBO30K ABNAETCA MUHHMAIBHOIA.

12. Ins CTPOMTENBLCTBA TPEX OOBLEKTOB UCIONb3YyeTC CTPOMTEILHBLIN MECOoK,
noObIBaEMBIA Ha Tpex kapbepax. ExxeNHEBHO KaXKAblH U3 KapbepoB MOXeT N0ObIBaTh
125, 145, 25 T necka. ExxenHeBHble NOTPeGHOCTH B Necke Ha K2KOOM U3 CTPOALUMXCSH
00BEKTOB COOTBETCTBEHHO paBHbl |15, 65, 75, 40 T. U3BecTHbI Tapudbl nepeso3ok IT
NecCka C KK0ro U3 KapbepoB K KXKIOMY M3 CTPOAILIUXCH OObEKTOR:

N
(o)}




21 14 27 15
C=|7 20 13 1I1i
10 11 14 12

CocTaBHTb TakoW MJIaH MEpeBO30K Necka K CTPOSLIMMCS 00BbEKTaM, NPU KOTO-
pom o61uas CTOMMOCTb NEPEBO30K ABAAETCH MUHUMANBHOM.

13. Ha Ttpex cknmagax onTtoBoi 6a3bl A;, A;, A; COCpeNOTOYEHA rpeyHeBas
Kpyma, KOTOPYI0 HEOOXOAMMO pacrpelenuTh Mexay MarasuHamud B, B,, B;, B..
CTOMMOCTb MEpeBO30K €AMHULbI NPOAYKUKH 3a4aHa B Taba. 10.29.

Tabnuua 10.29

] Me6ensHble MarasuHu! [lponssoauTensHOCTH

i dadpikn B, B, B, B; dabpuk, kr/mec.
. 5 = 1 1 100

- A 3 7 5 5 110

; A 6 5 4 4 90

| MoTpeGHOCTH Mara3iHoB. 25 135 |40 60

ek Kr/Mec, : A0 o

CocTaBuTh ONTUMANbHbIA MNAH NMEPEBO3OK KPYMbl H BHIYUCIAHUT MUHUMAIb-
HyH CTOMMOCTb MEPEBO3OK. :

3 14. Ha Tpex MOJIOYHBIX KOMOMHATAX EXENHEBHO npoussoautca 110, 110, 100
/I MOSIOKA COOTBETCTBEHHO. ITO MOMIOKO noTpedaseTcs 4eThIPbMs ONTOBBIMU 6a3aMH,
CAC/IHEBHbIE MOTPEOHOCTH KOTOPBIX PaBHbI COOTBETCTBEHHO 97, 134, 66, 23 n. Ta-
prdbl NepeBo3ok | 1 MONOKA C KaKAOrO MONOYHOTO KOMOMHATA K Ka0il ONTOBOI

Od3e 3alaKTCI MaTpULei

& 7. 2 4
C=[15 14 13 10
7 11 8 5

CocTaBuTb Tako# niaH JOCTaBKM MONOKA. Npu KOTOpPOM 001uas CTOMMOCTD Me-
PCBO30K ABJIAETCA MUHUMAIBLHOM.

15. Tpu Tkaukue dadpuku A, A,, A; NPOU3BOAAT CUTEL, KOTOPbIH OTNpass-
vTes Ha Gabpuku nowuea ogexast B, B, B;, Bs. CtoumocTh nepeBo3ok 1 pyJioHa
'KdHW 3anaHa B Tabn. 10.30.

CoCTaBUTL ONTHMANbHLI N1aH NEPEBO3KH CHTLA M BHIYMCITUTE MHHUMATIBHY IO
CITOMMOCTD MIEPEBO30K.
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Tabnuua 10.30

o Trauxue DadpHKK NOLWKHBA OAEHK b [TpoussonnTensHOCTS _'
badprkm B, B, B; B, (hadpuk, pynonos/mec. |

A 1 2 4 | 27 | 15 - SESAER

[y e 7 | 20 13 [ 145 !
A o0 | 1 | 14 | 12 23 |

[MoTpebHocTH (adpuku 1135 63 75 40 -
_____TIOWIBA, pYNOHOB/MEC. diman Tk NS e

16. B Tpex xpaHunHiLax roproYero exegHeBHO Xpanutea 120, 97, 69 1 consp-
KH. DTy CONAPKY €XEIHEBHO MOMYHAKOT YeTbipe 3aMpaBOYHbIE CTAHUHHU B KOJSHYECT-
BaX, paBHbIX COOTBETCTBEHHO 69, 82, 70, 65 T. CToMMOCTH nepeBo3ok 1 T COJIAPKH C
XPaHUIHILL K 3aMpaBOYHBIM CTAHUHMAM 3aJAK0TCA MATPHLEI

( B:Ab -3 <4
C'Ep§. =1
10 4 3 5
CocraButh Takoil miau NEPEBO3OK CONAPKH, NMPH KOTOpOM 00was CTOMMOCTb
NEPEBO30OK ABNACTCS MUHUMATLHOH.
17. Tpu 3aBoma A, A,, A, IPOM3BOLAT ONHOPOAHYIO NMPOAYKLHIO, KOTOpas oT-

MPABNAETCA B MyHKThbI Ha3HauyeHHa By, B,, B;, B,. CToumocTs NEPEBO30K €AUHULIbI
NpOoAyKUMHM naHa B Tadn. 10.31.

Tabnuua 10.31

—

3aBoab - , [TyHKTbI HasHaYEHMA Mpoussoanrens- | |

- Bl B, . B; B, HOCTb 3aBOAa. WiT, | ;

et A N T ER S AT S 850 ] '
- A, - 6. 4 ; 12 8 1200 ,'
As s T 5 10 950 |
IoTpe6HocTH nytkTOB 1000 3350 : 490 960 '
L N R W R |

— ——— )

CocTaBuTts ONTUMAaNbHbLIA NnaH NEPEBO3OK NpoaAYKUHY U BbIYHCNWUTE MUHH-
ManbHYIO CTOUMOCTD NEPEBO3OK.

18. Ha tpex ACNEIHCAOPOMKHBIX CTAHLIHNX A1, As, A;s ckonmnocs 130, 100, 170
HE3arpy>KEHHLIX BAaIOHOB. DT BaroHm HEO0XonuMo nepernars Ha KENEIHONOPOXK-
HbIE cTanumMu B, B,, B;, B,. Ha kasaoii M3 3TUX CTaHuMl noTpebuocTs, 8 BaroHax

U
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cooTBeTcTBEHHO pasHa 150, 120, 80, 50 wT. Tapudsl neperotiky 04HOTO BaroHa on-
peaenaoTcs MaTprue

3.5 7 11
C=|1 4 6 3
5 8 12 7

CocTaBuTh TakoW rnaH NEPEroHoOK BaroHoB, NMpu KOTOPOM O0L{aA ETOMMOCTD
NEPEBO30K ABJIAETCA MUHUMANbHOM.

19. Tpu paznuuubiX npeanpuaTHs BbIMYCKAOT OJHOPOAHYIO NPOAYKLHIO.
MOWHOCTbL KaKIO0T0 NPEANpUATHE COOTBETCTBEHHO pasna 30, 40, 53 ycn. ea. Exe-
NHEBHBIE MOTPEOHOCTH YETBIPEX MArasHHOB, B KOTOpbl€ MOCTABAAETCS ITA NMPORYK-

LA, COCTABIIAIOT COOTBETCTBEHHO 22, 35, 25, 41 yci1. en./cyT. CTOMMOCTb NepeBo3ok
| ycn. ell. IpONYKUMH 3aAaHa MaTpuLeii

N

, |/3 27 16 1-8\)
EC=[12-17 20 51’.
Lzz 281232

CocTaBUTL ONTHUMAaNbLHBIN OAaH

[IEPERO3OK NPOAYKUHH H BBIYTHCITHTE MU HU-
MAUISHYKO CTOUMOCTD NEPEBO30OK.

20. 3aBof umMeer TP Uexa Ay, Ay, A; ¥ ueTsipe cknana B,. B, B;, B,. Llex A
lpouseoauT 30, uex A, — 40, A; — 20 Teicay usnenvit. [lponyckuas cnoco6HocTs
CKnama: By <15, B, - 30, B; — 25, B, - 20 Tricay usnenuit. CTouMoecThb Nepeso30K U2
HCXOB B CKJIAAbl, ., OAHOM THICAMM U3NENHI 3a0aHa MaTpuLe

2314‘?
=3 28=1 ¢t
4 3 2 6J

COCTaBHTb ONTHMANBHBLIA njlan e

PEBO30OK ApOAYKUHMH W BLIMMCIAHTE MHHK-
VAIbHYI0 CTOUMOCTD NEPEBO3OK.

21. Umeetca TPHW CheuManMInposamHpie MAacTepCKHe 110 PEMOHTY NBUraTenei;.
MX npouseencreenHbie MOUHOCTH 230, 190. 210 pemouToB B ron. B UETBIPEX paii-

J
vHax, obCnyAHBaEMbIX 3TUMY MacCTepCKIiMH, NOTPeOHOCTL B PEMOHTE paBHa COOT-
hereTeenno 180, 150, 120, 180 ABWrarteneii 8 roa. 3arparsi, p., Ha MepeBoO3Ky oaHoro

\BUFaTens U3 paiioHOB B MacTepck1e 3anambl MaTpuLets

i, P T 1



8. 3apava AMCKpETHOr0 NpOrpaMMHpPOBAHHS.
JN1eMEeHTbI JHHAMHYECKOr0 NPOrpaMMHPOBAHHS

MaTeMaTH"leCKaﬂ NOCTAHOBKA 3a0ayu OUCKPEIﬂHOZO npoepanfl.m{poeamlﬂ:
f(x1,x2,...,x,) > max(min), (8.1)
gl(xl 3 X2 500y Xy ) < (2,=)b| s
g: (x| ,,'2 9'-'3-YII ) S (27 =)b2 )
< .

(8.2)

\gl"(-’\‘l ;-xZ 7“'9“\-’1) S (—>-7 =)b"l b3
x; 20, j=l..n,

(8.3)

X, -yervte yucaa, j=1,..,n (8.4)
OtmeTuM, 4TO OBWIAR NOCTAHOBKA 327MaYu AMCKPETHOrO NpOrpaMMUpOBaHHA

OTAHYAETCA OT OOLEH NOCTAHOBKM 3a[AYW HETMHEHHOro NPOrpaMMHpPOBaHHS HaJTH-

4UEM NIOMOTHUTENILHOIO OrpaHHyeHHs (8.4), KOTOpOS Ha3blBaeTCHA mpebosaruem ye-
1OYUCAEHHOCHIU PELIEHMA 3a0aUl.,

Ecnu 3anaua (8.1)-(8.3) sensercs 3amaueif AUHEHHOTO NPOrpaMMHPOBAHHA, TO

3anaya (8.1)-(8.4) uaswiBaeTcs uenoYMCNEHHO 3amayeil NHHEHHOro MporpaMMHpo-
BaHUS U UMEET BUA



"
Z(x)=Y ¢,x, > max(min),
J=l

j::] .
x; 20, j=l..n,
X, - yeave yucna, j=1,..,n.

OTMETUM, 4TO yClOBME LENOYHCIEHHOCTH OKA3bIBAETCA BECHMA CYLLECTBEH-
HBIM, TaK KaK [€71aeT HEBO3MOXKHBIM MCTIONB30BaHUE CUMIIEKCHOrO METOAa ANs pe-
wewus 3anayd. C Apyrod CTOpOHBI, 3a0a4M NUCKPETHOTO NPOrpaMMHUpPOBaHHS LUMpO-
KO pacnpoCTpaHeHbl B SKOHOMHKE, HAallPUMEp, K HUM OTHOCATCS CEAYIOLLME 3a1aYH:

* 300444 PAQHUPOGAHUA WIMIYYHO20 MPOU3600CMEA (M3TOTOBNEHHE CTAaHKOB,
' MAauikH, KOMOBLIOTEPOB U T.4.);

® 3a0a4a pacnpedeneHus OZPaHUNEHNBIX PeCYpCos (HEKOTOpbIe pecypcbl MOryT
HCTIONB30BATBCA JIMILbL B KOSTMUECTBAX, KPATHBIX COOTBETCTBY IOLUUM €IMHHMLAM
M3MEPEHHA: CAMOJIEThI, TPY30BHKH U T.11.); '

® 2a0a4a o 3azpyske camorema (3a0aua o panye). Takas 3agaua BO3HMKaeT npu
BbIDOpe Habopa npeaMeToB MakCHMANIbLHOM CTOMMOCTH ANs MOrpy3KH B HEKO-
TOPYK Tapy (HanpuMep, rpy30BO#l OTCek CaMoJieTa) 1IpYM OrpaHUMYE€HUAX Ha
00beM UM rPY30MOAbEMHOCT.
OnuMM M3 METOMOB, NO3BOAAIOUIMX PellaTk 3ala4u JUCKPETHOrO NMPOrpaMMH-
POBAHUA, ABNACTCA Memod QuHamu4ecko2o npozpammuposanus. Ho mwis toro 4TO0bI
MOXHO O5UI0 NMPHMEHHTL METON AHHAMUYECKOro NpOTPaMMHPOBAHHWA AMNs pElIESHUS
3amayu, TpedyeTcs, YTo6bl UCXOOHas 3anaya obNiazana onpeneneHHbIMH CBOHCTBAMM.
JvHamnyeckoe nporpaMMupoBadme — METON ONTHMU3ALMU, MPUCNIOCOONIEH-
HbIA K OnepauusM, B KOTOPBIX APOLECC MOMKET ObITH pa3sOMT Ha oTaeNbHbIE Wwary
| (atanbl). Takue onepaumy HazbIBaIOTCS MHO20UA208bIMI.
_ Danum obuiee onucanue monenu AMHAMIYECKOTO nporpamMMupoBaHus. Pac-
CMAarpUBAETCA YNPaBAEeMbIil 00BEKT, KOTOPLI Mox BJIMAHHEM yNpPABNEHHUs NEPEXOAUT
_‘A U3 HAYANBHOrO COCTOAHUA F, B KOHEYyHoe COCTOsIHUE /. [peanonoxum, uto npo-
LEeCC yNpaBneHHUs 00bEKTOM MOXKHO pasduThL Ha 7 waros, Mycrs £y, Pus,.... Py - co-

K-
N CTOAHKA 00bEKTa nocne nepeoro, BTOPOro M » wara. CxeMaTHueCcku 3T0 H300paxkeHo
Ha puc. 8.1.
>
17
| Xu @ -X'I-l X
; QR 2T ¢ P PRI
o) Puc. 8.1
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araM) AOCTUraeTcs ¢ mo-
[X HA KOKAOM ware. Ot-

2
MNocneaopaTenbHoe npeofpasoBaHne 00BEKTA (nmo w
-M w@aze, OHO NEpEBOINT

MOLLBIO PEWEHUi (YNPaBReHNHA) Xi,X2,..,¥n; npMHUMaeMb
METHM, Y4TO Xk — pewierue (ynpasienue), npunAnmoe Ha k
06BeKT U3 COCTOsIHMS P; B cocTOsHUE Fji-i. ‘
6 ) UCUT
Bynem npeanonarath, 4To COCTOAHHE 00BEKTA B KOHLIC KaxXcaoro wara 331\54 4
TONLKO OT €ro COCTOAHMA B Hayase wara ¥ OT PELUCHHUA, I'IpHHHMaelldOFO Ha JTO e
re. Takoe CBOWMCTBO Ha3bIBAIOT omcymcmeuem nociedeucmeua. Obo3HaYuM ITY

BUCHUMOCTb: =
Pk—l == Y(Pk,Xk)-

Kpome Toro, 6yfemM CYHTaTh, YTO PELICHHE, IPHHHMAEMOE HA Ka)xaoMm Liare,
3aBUCHUT TOJIBKO OT COCTOAHHA yNpaBnsaeMoro 00beKkTa Ha IaHHOM Luare.
Bapeupys ymnpaeneHue, nojrydaeM pasiMuHYHO agpghexmusrocms npoyecca
3neck noa 3pPEKTUBHOCTHIO NMOHUMAETCH HEKOTOpas OLUEHKA pe3yJbTaTa npouecca.
OHa MOXKET NMPEeNCTaBNATb COBOM nokasarens, 0GbEKTa, KOTOPbIA TpeOyercs MaKCH-
MM3HUpOBATh WUJIM MUHUMHU3MPOBATH (Hanpumep, NpUObLTL, MPOM3BOAUTEIBHOCTD, 3a-
TpaThl, CEGECTOMMOCTL M T.1.). KonuuecTeeHHO 3QdeKTUBHOCTL Oyle€M OUEHHUBAThH
uenesoil GyHkumer G(x). B 3amaue mowaroeoit onTUMHM3auMM LeieBas QYHKLMA

JIOJKHA OBITb A0OUMUGHOU, TO €CTh
i

Gx)=Y-gi(x).
- F=1

3anayy MOLAroBOH ONTHMHU3ALUU MOXHO CHPOPMYNHPOBATH TakK: onpcﬂcnin"b
COBOKYMHOCTb PELUEHHUHN X),X2,...,Xy, NEPEBOAAMIMX OOBEKT U3 HAYAILHOTO COCTON-
HHS B KOHEHYHOE COCTOSHME H MaKCHMH3UPYIOIMX HITH MUHHMH3HPYIOLUMX ¢y HK-
unio G(x).Ynpasnenue, npd KOTOPOM NOCTUraeTCHs MAKCHMYM (MHHUMYM) LESIEBOI

GyHKUMK, HA3LIBAETCA OnMUMAanbHbly U 0003HAYaeTCH x* = (X%, x2%,..., x,, %) .

B ocHoBe MeTONA NMHAMMYECKOrO NPOrPaMMUPOBAHUA JIEXKUT APUHYUN Onmu-
MmaneHocmu, chOpPMYIHPOBAHHBIN bernvanom: Kakogo bl Hu Bbl10 cocmosuie 0bb-
eKma 6 Hauane Kaxco020 waza, ynpasnexue Ha 3moM uaze Hyx¥CHO Gbibupames max,
4nobbl 6 COBOKYNHOCHIU ¢ ONMUMANbHBIA HPOOOANCEHUEM HA ROCACOVIOUX UaA2ax
ROAYYUMb ONMUMANBHBIN PE3YAbMam HA Cex Wa2ax, 6KN04AR OAHHbILI.

3anuuem NPUHLMKI ONTUMAILHOCTH MAaTEMATHUECKH:

fk(PI- )= m?x{gk (X% )+ ﬂ~_|(T(Pk,Xk N},

roe g«(xx) - 3HayeHue ueneBoii QYHKUMH, MOSyuyeHHOE B pPE3yNbTaTe peLUeHHs,
MPUHATOrO Ha k-M ware; fx(P) - ONTUMANLHOE 3HAYEHWE LeneBor QyHKUKMH B 3a-
nade ¢ k nepeMeHHbIMU; fii(T(Pr,X; ))- ONTUMATIbLHOE 3HAUEHHe LeNeBoi PyHKUMu
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B 3a7a4e C k-/ nepeMeHHOM. [laHHOe ypaBHEHWe Ha3bIBaeTCH PeKYDPENnIHbL ypae-
HenueMm beanmana WM OCHOGHBLM (DYHKYUOHATbHBLM YpasHeHueM OUHAMUYECKO20
npozZPamMMUPOBAHUA.

3anayy HaXoXKIEHUS MAaKCMMYMa LIeSieBoi (GyHKUMM MOXHO pellaTh KaK 3ajauyy
O MaKCMMYME QYHKLMH OT MHOTHX nepemMeHHbIX. ChOpMyTHPOBaHHBI NpUHUMN on-
TUMATBHOCTH MO3BOJIAET pellaTh 3a7avy NO3TanHO, YTO NMPHUBOAMT K 334a4€ MaKCHMHM-
3aUHH HECKONBKMX QYHKUMH, KaXKaas U3 KOTOPbIX 3aBUCHT OT MEHBILErO YMCAa nepe-
MEHHbIX. HMnes nocreneHHol onTuMu3aumMK K cocTaBnseT CyTh NHHAMHYECKOTO Mpo-
FPaMMHpOBanya. ONHAKO HAa KaXIOM LUare ONTMMM3ALMA BEJETCH C YYETOM BCEX MO-
CneNenCTBMiA ynpaBneHHs B OynmyuieM. MCkmoueHue cocTaBaseT fMLb nocneqHuiM
Luar, Tak kak Mmocne Hero Apyrux waros HeT. ONTHMaNbHO CILTAHUPOBAB 3TOT wWiar,
MOXHO MPUCTpanBaTh K HEMY NMPENNOCNEAHHH, K NPEANOCTeHEMY — NPEbIMyLLHi 1
T.4. Takum o6pa3om, npouecc AMHAMHYECKOro MpOrpaMMHpPOBaHHA pa3BOpaYHBaeTCA
OT KOHULA K Hauany (no3ToMy Ha puc. 8.1 ucnons3yercs obpatHas Hymepauus). [ns
TOrO 4TOOBI CTIAHHPOBATh MOCNENHHI AT, Hy)KHO CAenaTh pa3M4YHbIE NPEArosno-
KCHUA O TOM, YEM 3aKOHYMIICA NPEANOCNEAHMA AT, U AN KAKIAOTO U3 HUX HaliTH
YNPaBICHUE C MAKCUMAILHBIM 3HAYEHUEM LIENEBOi QYHKLMH HA MOCNEAHEM Luare.
PewwnB 3Ty 3apady, Mbl nonyumm yciro6uo-onmiviatsroe ynpagaexie Ha NocieqHeM
Liare, To €CTb TO YNpPaBJEHUE, KOTOPOE CileayeT NPUMEHHTD, ECITH MpENNnOCneAHHM

LUar 3aKOHYWNCA TEM MK HHBIM 00pa3oM. Tenepb MOXHO ONMTHMHU3HPOBATH YTpaB-
NIEHWE HA NipeANOoCNeAHEM LIare 1 T.1. _

Ecnu HalineHbl yCnoBHO-onTUMANbHBIE YNPaBNCHHs Ha KaKAOM Luare, Jierko
ONPENENUTEL ONTHMaNEHOE ynipasnenue. JIeliCTBHTENLHO, HAYAILHOE COCTOSHUE 06 b
CKTa U3BECTHO. K HEMY NMPUMEHUM yCIIOBHO-ONTHMATBHOE ynpaenexue. B pesynera-
Te OOBEKT mepeleT B HOBOE COCTOSHHME, Ans KOTOpOro Mbl TOX€ 3HaeM YCIOBHO-
ONTHUMaNbHOE yripaeneHue, H T.A. Haxoaum ontuManbHoe yIpaBieHHEe MPOiIECCOM
X1,X2,..., Xy, IPUBOJALICE K MAKCUMAILHOMY 3HAYEHHIO LIeEBOi dyHkLHU.

Takum o6pa30M, NpU ONTHMU3AUUU YNpaBI€HUA MHOroOLAaroBhlii npoueéc
OPCUCXOOUT ABAXKbI;

1) or koHua k Hawany, B PE3YJIbTATE YETr0 HAXOAAT YCNOBHO-OMTHMANbHbIE
¥NPaBNICHUA HA KAXIOM Luare;

2) OT Hayana K KoHLy, B pe3yneTate Yero onpenensOT ONTHMANBLHLIE waroBbie
yTIpaBNCHUA. -

lipumep 8.1. (3aoauva pacnpedenernus cpeacme viexcoy npednpusmus). Co-
BET ﬂHpeKTOPOBV PacCMaTpUBAET NpeaNioKEHHA Mo HapalllMBaHWUIO MPOM3BOACTBEH-
HBIX MOLIHOCTEH ANS YBENHYEHHA BbINyCKa OOHOPOOHOI NPOAYKUHHU Ha 4eTbipex
MPCANpPUATHAX, NpiHannexawux dupnme. C 3TON uenwio BBIAENIAKOTCA CpeAcTBa B
obbveme 80 MnH p. BapuaHTsl BROKEHHI KpatHel 20 mnu p. (0; 20; 40; 60; 80). [Mpu-
POCT BbLIMYCKA MPOAYKUHMH 3aBUCHUT OT BbIAENEHHOI CYMMBL. DTH 3HAaueHHs 3anaHbl Z



Tab6nuua 8.1

BO3MOKHBIE | . [pupocT biMycka MPOAY KUK o MH;I{ Z.zln ustue 4
BNOXeHUs | Mpeanpustue 1 | [lpeanpustue 2 ﬂpenn%uﬂ"me 3|1p %_,__.
B e Sy v G R 0 .
300 0y W@ 12 211
N T 20 %
- 60 75 - 8 e7vdd 3
- 8(_)-—-— -—-~--*--"§6 - 40 38 : 37

Ty 3a71auy MOXHO 3aM1caTh B MaTeMaTHY€CKOH popme
gi(x1)+ga(x2)+g5(x3) + ga(xe) = max
NpU OrpaHUYEHUAX
X+ X2+ X5 + X4 =80,
xi Tz:);zo;m;so;sg{ k=1234,
rae X; — KOJIMYECTBO CPEACTB, EbIAENIEMBIX Kam,uon/{y'npe,unpuaTMlo, a gi(xx) -
0/KMIaEMbIit NPUPOCT NPOLYKLMH OT BbIAENEHHbIX CpEnCTB, MJTH p.

Pewenune. PazbvBaem npouecc peuwleHus HA 4eThipe 3Tana (Mo KOJIHYECTBY
npeanpuaTui). HayansHoe cocTosHne 06bekTa — 80 MIH p., KOHEYHOE COCTOSHHE —
0 }CHH p. (T.K. Bce cpenctea BnoxeHsi). CocTosHuUe FPr — 310 MMewoLIMecs Ha k -M
yrane CpeacTsa, Xx; — BO3MOXHBIC WHBECTULNHU B k -€ NpEeANpUATHE, OYEBUIAHO, YTO
0<xi <P

I 3tan. OBcyxnaroTcs MHBECTHLMU B TiepBOE npeanpusTie. Bo3moxHble 3Ha-
HEHUA NepeMeHHoM cocTosanus A — 0; 20; 40; 60;/80. TTockonbky B 3amaue ¢ onHOIf
NEPEMEHHOH BLIOOP OTCYTCTBYET, BKalbizaemas Cymma x; OyneT paBHa cymMMe BbI-
ACNEHHBIX CPEACTB, MU ONTHMANbHbIE 3HAYEHHUA LeNeROki
AP = gi(x)). Takum 06pasom,

/10)=0, fi(20)=8, £1(40)=16. £1(60) =25 /£1(80)=36.

I1 3ran. Beigenennyio cymmy 80 MaH p. pacnpeaensem MEXIY MEPBLIM U
BTOPLIM NPEANPUATHAMH. PexyppeHTHOE ypaBHEHHE NPY 3TOM HMeeT BHa

fr(P)= Om;a;};{gz()czﬂ SilP: —x2)}.

SxIS/)

yHkuMM 6ynyT papusi

[ouck Benerca no nepemertoit x-, KOTOpas B 3aBUCHMOCTH OT uucna P Mo-
ARET NPHHUMATH 3HadeHns 0; 20; 40; 60; P». Takum o6pasom,

f3(0)=me_lg{gz(OHf.(O—xg)}:O npu x2 =0;
12(20) = r?}%‘)ggég:(.\-:ﬂ Si(20-x2)} = maX{gzéOH £1(20), 22(20) + £,(0)} =

= max {0 + 8,1 + 0} =‘}\Q npu x2 = 20;
f2(40) = x'z%%§.42¥2(xz)+ /(40 - x2)} = max{g»(0) + £(40), g2(20) + £1(20),

82(40)+ £1(0)} = max{0+ 16,8 + 19,20 + 0} = 20 npu x, = 40;

-
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72(60) = ax  {ga(x2)+ f1(60—-x:)} = max{g2(0)+ £1(60),22(20) + £1(40),
: X2 0.20.40,60} _9
- £2(40)+ £:(20),g2(60)+ £1(0)} = max{0 + 25,16 + 18,8 + 20,28 + 0} = 29 rpu x; = 60;

f2(80) = max  {ga(x2)+ f1(80—x2)} = max{g2(0)+ fi1(80),g2(20)+ £i(60),

¥2=0,20.40.60.80
82(40) + £1(40), g2(60) + £1(20), g2(80) + £1(0)} =
= max {0+ 36,I\é+ 2520+16,28+8.40+ 0} =40 npu x» = 80.

I s1an. Pewaercs 3anaya pacnpenenenus cpeacts MEXIY TPEMSA MpEanpH-
ATHAMU. PEKYPPEHTHOE YpaBHEHHE MPH 3TOM MMEET B

fi(B5)= m\_z:x{g;(.r;)+fz(P; ~x3 )}

[Touck Benercs no nepemeHHoﬁ‘a X3, KOTOpasg B 3aBUCUMOCTH OT 4ucna P; mo-
KET MpHHUMAaTH 3HaveHus 0; 20; 40; 60; A . Takum obpasom,

[3(0)= ‘ngg‘{gS(O)‘*fz(O—x;)} =0 npu x3=0;
£3(20) = .-ér{ﬁ)’ioﬁg}("'” + fz(20——x_;)§= max{g;(0) + £2(20),g:(20)+ /2(0)} =
= max{0 + 1‘9,12 +0} =12 npu x; =20;
/3(40) = “-3%3%42{_83&5)4- f2(40-x35)} = néaX{gs(O)Jrfz(40),g;(20)+f:(20)’
g3(40) + f2(0)} = max {0+ 20,12 + }in +0} = 1 npu x; = 20; ( vy 2 ?0\

J5(60) = 3 =((r)nzg>§o wigs(i\'s )+ f2(60- x3)} = max{g;(0) + f2(60), g:(20) + £3(40),

g5(40) + £2(20),g5(60) + £2(C)} = max {0 + 28,12 + 20,21 +

———
 e—

27+ 0} =32 npu x; = 20;

f3(80) = x\{g max 83+ f2(80-x3)} = max{g;(0) + /2(80),g;(20) + 12(60),

g5(40)+ /2(40), g3 (60) + 72(20), g5(80) + £2(0)) =
=max{0+40,12+ 28,21+ 20,27 +!
IV sran. Ha nannom sTane

Mbi B 80 MJIH p. MexXay YeThIpbMs
HEHHA BMIOA

f4(80) = ‘\_4:{0_1;1)%(_60‘80 H(xi)+ f5(80-xy)} = max{g4(0) + /3(80),g4(20) + £3(60).

g4(40) +f3(40),g4(60)+f:-(20),g4(80)+ﬁ(,0)} =
= max{0+4L11+32,23+24,30 + 12,37+ 0} = 431 npu x, = 40,
MTak. mosyueH makcumanbHbiii oxHnaemesii NPUPOCT BBINYCKA MPOaYKUMH
paBHbIit 48/MnH p. )
Hance cnenyer onpenenuts, npi
pe3yneTaT. C 3TOH Uenbio Heodxoau
MPOCALANTD, KAK NOMY4EHO MaKCUMaILHO

38+ 0} =41 npu x; =40,

p€laercs ucxoaHas 3anaya pacnpeaeicHus cym-
NPpEANPUATUAMMU Ha OCHOBE PEKYPPEHTHOro vpas-

€ 3HaYeHHe uenepojj byHKUMM
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a

U xq = 40. OukcH-

Ha ueTBepTOM dTane NoJy4eH MakCUMasbHbIF BapuadT (p
pyeM 3TO 3Ha4eHHe nepemMeHHOH. Jameuaem, UTO 49523+22/ rue 74= £3(40). orov

pe3yNIbTaT NojlyyeH Ha TPETbeM ITane Mpu X3 2 20 ‘«ﬁxenpyem 3TO 3HAYeH#e nepe-
MeHHOIL. 3ameuaeM, uto f3(40) =12+ rneg fa (70) 9r0T pe3ybTaT MoayyYeH

V. — 0 Y-B / [ S
npu x> = 20. AHaNOrHYHO NOTy4acM, 410 X} = xg aJ . .

Taknm 06pa3oM, MHBECTHLIHH uenecoo6pa3Ho Bb ensth BTOpOMy, Tp?llbeMy 7
YETBEPTOMY MPEANPUATHAM B KOJIMYECTBE cootseTcTBeHHO 20; 20; 40 MIH P. Ontu-

MasIbHbIW MPUPOCT B 3TOM cnyqae COCTaBHT, MnH p / f 0
?Eére LA AP

Yoo Yo € NP <f )




re—p—— - -

3agaHue 6. MeTooOM IOWHAMMYECKOro mnpor paManosaﬂnx PELIXTL 3anayvy
pacripeie/IeHUA PECYPCOB MEXIY NPEnNnpUITHAMH. 40 MNIH p. HEOOXOQUMO pacnpene-
[IHTh MEXITY YETBIPbMS MPEANPUATHUAMU TaK, YTOObI NOTYYUTb MAKCHUMATbHbBIA MpH-
POCT BBIMYCKA NPOMYKUMH. JIOXOAHOCTH OT BoXeHuH g;(x;) 3amaHsl Tadn. 10.34, a

RIOYKEHUA KPaTHbI 8§ MITH p.

Tabnuua 10.34

o gl(xl) ! gl(xl) gZ('xz) | - g3()€3) g"'('x4)
| et O o 0 &
8 | A © 28 35 27
16 1 57 B 67 73
, - 24 i 120 122 C 125
| B3 .. -] 150 | 146 144 D
40 i 180 175 180 178
snauenus A, B, C, D nansl B Tabn. 10.35.
Tadnuua 10.35
* Bapuant | | 2 3 4 =5 6 15 7 8 9 i0
: A 40 | 42 3 41 | 46 45 1 38 1 .47 50 | 48
B 61 63 59 68 64 66 | 62 | 63 67 60
C 119 | 123 | 124 | 126 | 118 | 122 | 125 120 | 128 | 130
o 0D 176 | 175 | 181 [ 174 | 178 | 177 [ 173 | 180 | 182 | 179
- Bapuany 11 12 13 14 15 16 | 17 18 19 20
A 41 1 42 39 41 | 48 43 38 47 31 48
B 6l 64 39 68 64 66 63 62 67 62
C 1S | 123 | 122 Poa2e | 118 | 120 T 125 | 120 | 128 1 130
D 176 | 175 | 181 4175 | 178 | 177 173 | 180 | 182 179
- Bapuany 21 22 23 24
A 130 | 48 | 37 [ 4i
B 6] 65 59 | 62
C 115 1123 | 125 | 126
D_ 1176 | 175 | 181 [ 174
6l
————— ~ - I L e B — rm—




Je2 e vt U ,
3 ¢/ I nemenTni TEOPHH UIP

Hezpoti HazblBAIOT (OPMANU30OBAHHYIO MOAEb KOHMIUKTHO# cuTyauuu. Krpa
pefieTCA M0 ONpEeNeHHbIM NpaBuiiaM, kpome Toro, urpa MPOMCXOIKT MHOTOKPATHO,
W UFPOKM MEHSIOT CBOE MOBEACHHE B NPOLLSCCE HIPBL. Virpa Ha3bIBAETCA NUPHOIL, €C-
¥ B HEll YHaCTBYIOT TOJIbKO JBE CTOPOHBI. Ecnu 8 mapHO# Mrpe BHIUTPBILI OAHOIO W3

UrPOKOB PaBEH MPOWCPhILY APYroro, TO Takasd Mrpa HA3bIBACTCA USPOL C HYACBOl

Cmpamezueii Ha3blBA€TCs COBOKYMHOCTE MpaBHI, OTpeneAoLMUX BbIOOP

CYMMOU.
O0XKHBLUEHCA CHTYaUMH.

BApHaHTa NEACTBUHA NPH KOKIOM XOAE B 3aBUCHMOCTH OT CJl
3ajaua Urpoka cOCTOMT B Bblbope cTpaTerun, npyBOAsLLEH K HaubonbleMy BBIUT-

pbillly, B MPEANONOXKEHHH, YTO BTOPOH Mrpok (NPOTHBHHK) TaKKe BHIOMpACT HaH-

nyyuuii ans cebs cnocod.
MycTs Urpok A HMeEET m cTpaterui 4, A, ..., A, a Urpox B — n cTpaterui

B, B, ..., B,. Takas urpa HasbiBaeTcs Urpol mx n. O003HaYUM YE€PE3 a;; BEIMIPHILL
(npourpeiul, ecnu a,;<0) urpoka 4, eCnu OH MCTIONb3YyeT CTpaTerkio 4;, a urpok B
nonp3yeTcs crparerveit B,. Toraa marpuua

Bl B'_’ e B”
A [ an az a[,,\
Aa | an ary- ... Q4 l (9])
Am \aml am?2 anm/]

Ha3bIBAETCA AIAMENCHOU Mampuyell W Mampuyeu uepeol. Kaxxpas cTpoka 2Toi
MaTpPHLbl COOTBETCTBYET HEKOTOPOH CTpaTErMu Urpoka A, a xaxaelit ctonbeu — He-
KOTOpO# CTpaTeruu urpoka B.

PewteHues uzpbl Ha3bIBASTCA Takasa napa CTpaTerHi KrpoKos 4 u B, HasbiBae-
MBIX OMMUMANbHLIMY CIpame2usMu, YTO €C/Id OIWH U3 HIPOKOB MPHACPXUBACTCA
CBOEl ONTUMANLHON CTpaTeruy, TO APYrOMYy HEBBIFOAHO OTKNOHATECA OT cBOEit on-

TUMaNbHOM CTPATETHM.
Uucno @ = max mina; Ha3biBAETCA HUMCHEU HeHOU uzpbl, 3 COOTBETCTRYIOLIAR
{ a ]
eMy cTpaTerus A, Ha3blBAETCS MAKCUMUHHOU. DT BENM4UHA — rapaHTHPOBAHHBIH

BLIUTPBILI Wrpoka A4, Kakyio Obl CTparervto HW gblOpan wurpok B. Ywucio
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f =minm
A
rus B,y HA3bIBAETCA MUNILVAKCHOW, OHA FapaHTHPYET MIPOKY B, 4TO €ro MpOHrpbIll

6yneT He Gonee BenuuuHbl . OTMETHM, UTO 6 110601 MampuyHol uzpe cnpaseoTugo

HepaseHcmeo o < 3.

ECNH HWKHSS UEHa WUrpbl COBNANaeT ¢ BEPXHEH, TO €CTb @ = 3, TO IEMEHT
Qy9jy NATEXKHOW MATPHLIbI, CTOSLWKHH HA MEPECEUEHUN CTPOKH, B KOTOPOHM A0CTUraeT-
CS HW)KHAA LEHA Urphbl @, W cTonbua, B KOTOPOM AOCTUraeTCA BEPXHAA LEHA UMb
[, Ha3pIBaeTCA cedn060U noykou. B TakOM Ciyyae npo Wrpy roBopsT, 4To OHa UME-

€T CEIOBYIO TOYKY, @ UMCNO v = = 3 Ha3bIBAKOT YeHOU U2pbl.

Jins vrpbl ¢ CEANOBOW TOYKOW OMTHMaNbHBIMH ABAAIOTCA MAKCUMHHHASA CTpa-
Terus 11 Urpoka .4 ¥ MUHWMaKCHas CTpaTerus [T Urpoka B. 3To 03HAYaeT, 4To ec-
JIU MTPOK A NpUAEPKMBAETCA MAKCUMMHHOM CTpaTeruu, TO UTPOKY B HEBBIFOAHO OT-
KJIOHSTHCA OT MMHUMAKCHOM CTpaTerdu, oopaTHo, € B NpUAEPKUBAETCA MHUHM-
MaKCHOM CTpaTeruu, To 4 HEBbIFOAHO OTKIOHATBHCA OT MAKCUMHHHOHN CTpaTeruy.

[peanonoxum, 4To Urpok .4 NpUMEHSET CTpaTeruu .4, ¢ 3alaHHbIMH 4acTOTa-
MU (BEPOATHOCTAMM):

axa, Ha3biBAETCK GepxHell yeHou upsl, a COOTBETCTBYOLLAA EMY CTpare-
1

142POK A .'4/ [ A> f
Yacmoma P yJ D> ... [ Dm

Tak kax cTpaTeruu .4; MPeACTaBISIOT COOON MOMHYK IPYNIy HECOBMECTHBIX COObI-
m > =

™I, TO ) pi =1.
i=}

AHQJIOTHYHO HWIPOK B MpPUMEHAET CTpaTeruio B; ¢ yacTtoToW ¢;, NpHuYeM

>g;=1
/=1‘

Hzpox B B [ ..B, | B,
Yacmoma Q q; g I q
- : 11
~ . .
Habopel uncen (p;, pr... puw) W (Gs Goe.., ,) HA3BIBAKOTCA CMEIUAHHBIMI

cmpamezusmu. B 4aCTHOM cnyyae, ecnu Bce yucna Pi PaBHbl HYJIIO, KPOME OOQHOTO,
PABHOTO €AVHHLE, 3TO O3HAYAET, YTO MTPOK .1 MOCTOAHHO MPUAEPHHBAETCA OAHOM
ctparerny. Takas CTpaTerus HasblBaeTCs wichiol (aHANOTHYHO LA Urpoka B).

Taxmfn 00pa3om, Urpa C CeIOBOIH TOYKONH UMeeT peuweHHe B YUCTHIX CTpaTe-
FMAX, Wrpa 0€3 CEMIOBOH TOUKH HE MMEET PEeLUEHHUH B YMCTBIX CTpaTerusax, HO UMeeT
pemeunne: B CMELIAHHbIX CTpaTeruax. ONHAaKO NPU UCMOJB30BAHUN CMELLAHHbIX cTpa-
TErun urpa CTaHOBUTCA CllyvaldHOM. CiiyyaiiHON CTAaHOBUTCA U Benu
urpoka 4 (Unu, 4YToO TO Xe camoe, NpOHrpseillla HrpoKka B), No3ToM
NKUWb O CPEAHEM 3HAYEHUH BBIUIPbILLA.

Botuzpoiwent Hepoka A Ha3blBaeTCA MaTeMaTHyeckoe
fpH 3aNaHHBIX BEPOATHOCTAX CMEWIAHHBIX CTpaTeruii. Llenon

YHMHa BbIUrpbIlLIA
Y MOXHO FOBOPHTHL

OXXHaaHWe BblHIpbILIA
ltepbl HAa3bIBaeTCA Bbi-

34

L.

<



Wrpbill, MOAYYAEMbIA NPH ONTUMATLHBIX CMELIAHHBIX CTPATEruax p*=(p,* p.*
Pu®) W G*=(q,* g% )V =Y aypit gt
i

OcHogHaa meopema meopuu uep: GCAKAS KOHEYHAA MaAmMpU4Has uepa ¢ Hyjne-
BOU CYMMOU UMeen pewleHle 8 CMeUUHHbIX cmpame2usx. [Ing peweHus Wrpsl B
CMELIAaHHbIX CTpaTerusx WCMonb3yeTcA Cliedyloulas Teopema: 044 mo2o 4nobs
cmpamezuy p*=(p,*. p-*..... p,*) u g*=(q,*, q-%,..., g,*) ObL1u onmumansHoIMU G U~
pe ¢ sampuyeti (9.1) u yenoi uzpur v* | Heobx00uM0 1 QOCMamo4yHo, 4modst GoiNo.i-
HANUCL HEPAGEHCNBA

n

Y. ap i M2 v®, §=Lu0, (9.2)

1=\

Z(I,‘,‘(]},’ *< \’*, = 1,...,”7. (93)

I=
OTa TeopeMa MO3BOJIAET CBECTH HAXOXKAEHME ONTHMAaNbHbIX CTPATETHH A1 MaTpuy-
HOW UrPbI K PEUWICHMIO HEKOTOPOH 3aa4u JTMHEHHOTO NPOrpaMMUPOBAHHSA.
[pumep 9.1. [pennpusaTue MoskeT BLIMYCKATh TPH BUAA MPOAYKUMU Ay, A2,
A3, nonyyas npuGLIAb, 3aBUCALLYO OT cnpoca Ha 3Ty npoayxuuio. Cnpoc, B CBOK
OYepenb, MOXKET MPUHUMATL ONHO U3 YeThipex cocToauuit B,, B-. B;, Bi. B mar-
PHUE IEMEHTBI @ XapaKTePH3YIOT NPHObIL, KOTOPYO MOTyYaeT NPeaAnpUATHE NIpH
BBIMYCKE NPOLYKIMH .4; M COCTOSHUH Cripoca B .
B B By B
Al A 522 N
Al 5 = e
Az (- 2 0 7 4
Onpeuenmb ONTHUMallbHbIE NPONOPUKH B Bblﬂ}’CKaeMOﬁ NPpOaYKUHH, CHHUTAs

COCTOAHHE CNPOCA MONHOCTBIO HEONPENENEHHBIM, FAPAHTHPY S NPU ITOM CPETHIOK
BENMUYUHY NPUOBLLIM NpU NI0OOM COCTOSHUM CrIpoca.

Pewenue. Hccneayem urpy n uckniounm B nnarTexuoR maTpuue 3asenomo
HEEBIFOAHbBIE U AyONUpYytoUIMe cTpaTeri. Bropas cipoka noMUHMpYeT Haa nepsoii,
TaK Kak BCE €€ 3JIEMEHTbI HE MEHbUIE 3NEMEHTOB MEPBOM CTPOKH COOTBETCTBEHHO,

NO3TOMY CTpaTerus A4, 3aBeOMO MeHee BbIroaHa, YeM .1>. B pesynsTaTte nonyuaem
MaTpuLly

N W)

Bl B By B

A ( 5 6 5 3).
A 2 0 7 4

B sToit MaTpuue TpeTuii crondeu IOMHMHHUPYET HaA MEPBbIM, H TNOCKOJIbKY
CTONnoUb! XapaKTepU3vIoT CTpareruu urpoka B, CTpeMALErocss yMEHbUNWTL BbINUI-

PbILI UrpoKa .4, TO 3Ta CTpaTerus 3aBeAOMO HeBbiroaHa. [locne ero MCKIHYEHHs
nonyuaem

(o)
‘N

o









Jns OThICKAHWA pEWEHWS BOCNONB3YEMCA TeopHeHd ABOHCTBEHHOCTH. Ha oc-
HOBaHHHK NEPBOHW TEOPEMBI ABONCTBEHHOCTH

fmm = oma\*= -

24°

Ha OCHOBaHMK BTOPOIi TeOpeMbl ABOHCTBEHHOCTH AS BEKTOpa 1*, ABASKOLLErOCs
pelicHrenm JBOMCTBEHHOM 3aa1a4H, AO/DKHbBI BLIMOTHATLCA PABEHCTBA

n*(=-5x-2x)=0,
Y2 *(l"6X|)=O,

y3 *(1=3x ~4x2) = 0

11
[ToacTaenas hoopnuua‘ru BeKTOpa i* = (g g) nojy4aem

4 )
2 . l
v, --=-2)=0,  ¥A=-=)=0. omcrwoa y,* =0,
6 8 12
* g 6 K * *
)2 ¥ (1- g,! =0, y:*-0=0 omcro0a y» * vodxcen botme omauven om HyaA,
i 3 4 N
yi (1= i g) =0, ¥y *0= O omcio0a ys * Moxcem Gvime onviuuen om HynA.

Tak kak 00e Heu3BECTHbIE UCXOAHON 3a7a4H OKA3ANHCH MONOXUTENBHBIMH, TO
B COOTBETCTBYIOUIMX OFPaHMUEHUAX NBOHMCTBEHHOH 3aAauM MOMKHBI CTOSTH 3HAKU
pasexcTs. TakuM oOpa3om, noAcTasAAs y, =0, IPUXONMM K CHCTEME ypaBHEHHH

| . _ .
OTKvVaa y:*= a ¥t = Z Takum o0pa3zom, onTUManbHAs TOYKA ABOHCTBEHHOII 32-

PN 7
aaw y _l ¢ --)! €O 3HA4YEHHEM UENEBOI PYHKIMH Gpna * = —

24 4 24

<

(nezoBaTe/IbHO, ONTMMANLHON CMEWaHHOM cTpaTerueil urpoka B sapnsercs

1
Hadop (q:.92.9: qJ,—,(O —.{). 7)!
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