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COCTABJIEHUE MATEMATHUYECKUX MOJEJIEX JJIs1
COAEP/KATEJIBHBIX 3AJTAY

1. eanb 3aHaATHS

[{empr0 MPAKTHYECKOrO 3aHATHUS SBISETCS IOJYYEHUE HABBIKOB IIO
COZIEPKATEIILHOMY OIMCAHUIO DKOHOMMYECKOM CUCTEMBI, IO ITOCTPOCHUIO
€€ MaTeMaTUYECKOM MOJIETH C LIEJIbI0 HAXO0XKACHUSI ONTUMAJIBHBIX PEIICHUN
10 YIIPABJICHUIO CUCTEMOM.

3ananme. J[aHO CIJIOBECHOE ONUCAHHE HSKOHOMUYECKOW CHUCTEMBI.
[TocTpoUTh COOTBETCTBYIOULYIO MATEMATUYECKYIO MOJIENb.

2.KpaTkue TeopeTudeckue cBeleHUsI
2.1. MaTtemaTu4yeckne MOJe/H JJUHEHHOT0 MPOrPaMMIPOBAHUSA
2.1.1. 3agaum pacnpeaesieHUsi pecypcoB

3HauuTeNbHAs YacTh 3a7ad TMPUHITUSA PEIICHUN —3TO 3aJauu
pacrpeiesieHus] pecypcoB Mexay oObekTamu. IIycTh mMeercs m BHJIOB
pecypcoB. Hanmmuue kaxxaoro i-ro Buzia pecypcea cocrasisger by, i=1 ..., m
B COOTBETCTBYIOIIMX €IUHHUIIAX U3MEPEHUS. DTU PECYpPChl UCIONb3YIOTCS
JJTS IPOM3BOJICTBA N BUAOB NMPOAYKIMH. J[JIs BRITyCKa SAMHUIIBI |-TO BUA
NPOIYKLUMK HeoOXonuMo & ; eauHul I-ro Buma pecypca. Tpebyercs

OMpEeNIeTUTh, KAaKOro BUJA W CKOJIBKO MPOIYKIIMH CJEAYeT MPOU3BECTH,
YTOOBl TAaKOM BBIMTYCK OBUT HAWIY4YIIUM JJIsi TNPUHSITOTO KPUTEPUS

onrumu3sanui. O0O3HAYMM 4Yepe3 X; KOIUYECTBO BBIITYCKACMOr0 J-Tro BUA

npoaykiuu. Toraa s I-ro Buaa pecypca MOYKHO 3aIicaTh;
n
D a X <b.
i

B neBoil wacTm JAaHHOTO HEpPABEHCTBA MbI HMeeM (HaKTHUUECKYIO
HOTPEeOHOCTh B pecypce I-ro TUIla, a B IPaBOM YacTH MMECIOIIUICS 3aIac
JAHHOTO pecypca.

Ecimu mms Hekoroporo Buaa |, j=1,..,N MOPOAYKIMH HMEECTCS

L
MUHUMaJIbHAsA BeauumHa N j MOTPEOHOCTH B JAHHOM BHC MPOIYKIIUU H
BEJIMYMHA NEJ MAaKCHMaJIbHOIO CHpOCa HAa HEE, TO B MAaTEMaTHYECKYIO

MOJIe]Ib  3aJlayd  BKJIKOYAETCS  OrpaHUWYEHHE  BHJA NjL <X j < Nh—J

YCTaHABJIMBAEMbIX OTPAHUYCHHM CHHM3y U CBEpXy Ha OOBEKTHYIO
IICPEMCHHYIO X;.
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st hopMUpOBaHUST KPUTEPUSI ONITUMUBALUMN POpMUPYETCS PYHKIUS
n
OTy4aeMOU IPUOBLIH 2(x)=>Yc jXj —> max, rae
j=1
¢j, j=1 .., n —npuObLIb, IONy4acMast OT peatn3alli CAMHULBI KQKIOr0

BHJIa TIPOTYKITHH.

Takum o0pa3om, TUTaH TPOU3BOJCTBA Y:(Xl, xn) UIIETCI U3
yCIOBHS ~ MakcuMm3anuu npubbu. K maTemaThyeckod  Mojenu
N00aBIIAETCSl TaK)KE€ OrPaHUYCHUST BUJA X; >0, j=1, ..., n, o3HaYaromue

00s13aTe€IbHOE W OOBIYHO HEABHO TMOApPAa3yMeBaeMOe TpPEOOBaHUE, YTO
o0beMBbl  TMPOU3BOJICTBA  BHJOB  MPOAYKIHUH  JIOJDKHBI  OBITh
HEOTPHUIATEIHbHBIMH YHCIaMHU.

Takum 00pa3oM, B 00IIEM BUJE MOIy4YaeM MaTEeMATUYECKYH0 MOJEINb
O MJIAHUPOBAHUH MPOU3BOJICTBA!

n
z(x):Zijj —> max;
=1

n
j=1

L U L U ; .

X;20, j=1 .., n

2.1.2. 3agauu o cMecax

3agaya ompeneNeHrsT ONTHMAIBHOTO COCTaBa CMECH BO3HHUKAeT,
KOT/Ia M3 MMEIOIIMXCSI BUJIOB CHIPhS MyTE€M MX CMEIIUBAHHUS HEOOXOIUMO
MOJIYYUTh KOHEUHBIN MPOIYKT C 3aJJaHHBIMHU CBOWCTBAMHU.

[Ilyctb mmeeTcst N BUIOB CHIPHS, 3amachl KOTOPOTO COCTAaBIISIOT
cOOTBETCTBEHHO i, ...., d,. M3 3TOro ceipps HEOOXOAMMO COCTaBHUTH

CMECh, COACPKAIIYIdD M  BEIHISCTB, ONPEACIAIONINX TEXHHYCCKUE
XapaKTEPUCTHKHU 3TOW cMecHu. 3BECTHBI BEMUYUHBI & j (i =1m; j=1 n),

OIPEHEIIAIOIINE KOJIMYECTBO |-I0O BEIIECTBA B €AUHUIIE |-TO CBIPbA, [IEHA

KOTOPOrO paBHa  C; (izl, n), a Takke b, (izl, m) — HaUMEHBIIIEE

JOMYCTUMOE KOJIMYECTBO i-Tr0 BEIIECTBa B cMecU. TpeOyeTcs MOIyduTh
CMECh C 33JITaHHBIMM CBOMCTBAaMM IPU HAMMEHBIINX 3aTPAaTaxX HA UCXOIHBIC
CBIPBEBBIC MATEPHUAJIBL.
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JInst  cocTaBiieHMsI MaTEMAaTUYECKOM MOJEeIu OO0O03HAaYuM 4Yepe3
X; (j :1,n) KOJINYECTBO CBIPbSI j-TO BHJA, BKJIOYAEMOIO B HMCKOMBIN
coctaB cMmecu. lleneBast (yHKIMS MOJIETM — MUHUMU3AIUS CYMMapHbBIX
3aTpaT Ha ChIpb€ HUMEET BHI Z=CX +...+C,X, —>Min. Cucrema

OTPpaHUYCHUN MAaTEeMaTUYECKOM MOJEIM BKJIFOYAET B C€0sl OTpaHUYECHUS 10
YPOBHIO COJICpKaHUS MOJIE3HBIX BEIIECTB B CMECH BUJIA!

A Xt A Xt e 3y X, 2Dy,

9 ai,lxl‘l‘ +alinJ+ +ai,an Zb‘i,

(BaXt o F8g X L 8y Xy 2Dy,

OI’paHI/IIIeHI/ISI o  3aracy  CbIpbs, KOTOpbIC C Y4YCTOM HC
OTPHULATCIIBHOCTH IICPCMCHHBIX, UMCHOT BHU:

0<x;<d; (0<j<n).
Takum O6p2130M, MaTrcMaTndcCKasa MOJCJIb 3aJadu O CMCCAX HMMCCT
BU/I:
Z=CX +...+C X, > Mmin

81X ot Ay X e @ Xy 2Dy,

QX T @ X+ 3 X, 2Dy,

Qg% tot @y Xj He A Xy 2Dy,

0<x;<d; (0<j<n).
2.1.3. CoanancupoBaHHAasi TPAHCIOPTHAS 3a1a4a

ITycTe mmeercst m ckimagoB A, ..., A,,, Ha KOTOPBIX UMEETCS 3amachl

OJHOPOJHOW MPOAYKLIUHU B KOJIUYECTBAX & (i =1,_m), N IYHKTOB

norpebnaeHust (pO3HWYHBIX MarasuHoB) B, ..., B, C BennuuHOl cnpoca
L m n

b; (J:l,n), OpU4YeM HMMEET MECTO PaBEHCTBO Zai =ij, TO €CTh
i=1 j=1

CyMMapHbI 3amac paBeH CyMMapHOMY cropocy. Takas TpaHCHOpTHas
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3aJada Ha3bIBACTCA C6aﬂaHCMp060HHOﬁ. I[aHa TAKXKXC MaTpulla YACIbHbBIX

TPAHCIIOPTHBIX pacxojoB C = (Ci, i ), i=1m,=1n, roe Cj j — CTOMMOCTB

JOCTaBKM OJHOM EAMHUIBI MPOAYKIMH OT i-r0 TMOCTaBIIMKA j-MYy

NOTPEOUTEITIO. TpeOyercs HaWTH J1aH MEPEBO30K

X = (xi’ J- ), i=1m, J =1,n, rae X~ 00BEM IOCTABOK MPOIYKIIMH OT i-TO

MOCTABIIMKA j-MY MOTPEOUTENIO, TPU KOTOPOM 3aIachl BCEX MOCTABIIMKOB
n

BBIBO34ATCA, TO C€CTb ai :ZX
=L

i.j» 1=1Lm, cmpoc Bcex morpebuTernei

m —
YIOBIIETBOPEH, TO €CTh D; =in,j, J=1n u cymMmapHbie TpaHCIOPTHbHIE
i=1

pacxoabl SABJIAKOTCA MHWHHUMAJIbHO BO3MO>XHBIMH, TO €CThb
m n
Z= ZZ X; j — min. [Tomyyaem MaTEMaTUIECKYO MOJIENb BHJIA!
i1 j1
m n
2= > % ;— min;
i1 j1

2.1.4. OTkppiTasi TpaHCHOPTHAs 3aJa4a ¢ HU30BITOYHBIM
npeaioKeHueM

ITycTte mmeercss M cknanoB A, ..., A, Ha KOTOPBIX MMEETCS 3aIaChl
OJHOPOJHOM MPONYKIMM B KOJIUYECTBAX g (i zl,m), N IyHKTOB

notrpedyenust (po3HMYHBIX MarazuHoB) By, ..., B, C BemnuumHoil copoca
L m n

b; (j :l,n), npuYeM HMEET MECTO HEPaBEHCTBO Zai >ij, TO €CTh
i=1 j=1

CYMMapHBIA 3arac MPEBbIIAET CYMMapHbIM cnpoc. Takas TpaHCOpTHas

3aJlaya Ha3bIBAETCSl HeCcOANAHCUPOBAHHOU C U3OLIMOYHBIM NPEON0IHCEHUEM.

Jlana  Takke ~ MaTpulla  yACJIbHBIX  TPAHCIOPTHBIX  PacXoJI0B



C :(ci, i ), izl,_m, J =]§, IA€ ¢ j — CTOMMOCTH JIOCTaBKH OJIHOU
¢IMHUIIBI IPOIYKIIUHU OT I-T0 MOCTABIIMKA |-MYy IIOTPEOUTEITIO.
TpeOyeTcs HaWTH TIJIaH TEPEBO30K X :(xi, j), i=1m,j=1n, roe

X: ; —00BEM IMOCTABOK MPOIYKITUH OT I-TO TIOCTABIUKA j-MYy TIOTPEOUTEIIO,

i ]
ITPpU KOTOPOM IMOCTABKH BBIINIOJHACMBIC ITOCTABINUKAMU HC IMPCBOCXOAAT U3

n _
3alacoB, TO €CTb & > in,j, I=1,m, chopoc Bcex mnoTpeduTenen
j=1
m —
YIOBIIETBOPEH, TO €CTh D; =in,j, J=1n u cymmapHble TPaHCIIOPTHBIE
i=1

pacxoabl ABJIAIOTCA MHWHHUMAJIBHO BO3MO>XHBIMUH, TO €CThb

m n
Z=73% 2% j —> min . [lonry4aem MaTEMaTHYECKYIO MOJIENb BUAA!

i=1j=1

m n

2= % ;—> min; (1)
i1 j=1

n _

D % <g,i=1m; (2)

=1

m _

D % =b;, j=1n; (3)

i1

% >0, i=1m,j=1n. (4)

2.1.5. OTKpbITasi TPAHCMOPTHASA 32124 ¢ M30BITOYHBIM CIIPOCOM

ITycte mmeercss M cknanoB A, ..., A, Ha KOTOPBIX MMEETCS 3aIacChl

OJHOPOJHON MNpOAYKIMH B KOJIWYECTBAX & (i :1,m), N IMyHKTOB

notrpedyenust (po3HMYHBIX MarazuHoB) B;,..., B, C BenmnuumHoil cmopoca
- m n

b; (j :l,n), OpUYEM HMEET MECTO HEPABEHCTBO Zai <ij, TO €CTb
i=1 j=1

CYMMapHBIA CHPOC NPEBBIIMIAET CYMMAapHBIM 3amac, Takas TPaHCHOPTHAs
3aJlaya Ha3bIBACTCS HecOANAHCUPOB8AHHOU C U30bIMOUYHbLIM cnpocom. Jlana

takxke wmarpuna C :(ci’ j), i:l,_m, jzl,_n YIAECIBbHBIX TPAaHCHOPTHBIX

pacxonioB, rue ¢; j — CTOUMOCTb JIOCTaBKH OIHOW €IWHUIIBI TPOAYKIIUU OT
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I-rO0 mocTaBIUKA |-My moTpeOuTento. TpeOyeTcs HAWTH IUTaH MEPEBO30K
X = (xi,j ), i=1m, j=1n,rae X~ 00BEM MOCTABOK MPOAYKIIUHU OT i -TO

MOCTAaBIIMKA j-MY MOTPEOUTEIIO, TIPU KOTOPOM TOCTaBKHU BBINOJHSIEMBIE
NOCTaBLUIMKAMU HE MPEBOCXOMAT CHpOCa KaXJOro U3 MOTpeOuTesed, TO

m —
ecth b j 2 in i J=1,n, u 3amacel MMOCTABIIUKOB IOJIHOCTHIO BBEIBO3STCS,
i=1

n
TO €CTb. @ = Z X j» 1=L,M 1 cymMMapHble TPaHCIOPTHBIE PACXOJBI
-1
m n
SABJIIAKOTCA MHUHUMAJIBHO BO3MOXHBIMU, TO €CTb Z = ZZ Xi,j —> min .
i1 j=1
[Torygaem MaTeMaTHYECKYHO MOJICIb BU/IA.
m n
2= > % ;—>min, (1)
i1 j=1
n _
D X =g, i=1m, (2)
-1
m -
D % <b;, j=1n, (3)
i—1
xi,jzo, I=1m, j=1n. (4)

2.2. MarteMaTH4ecKkue MOJAEJH MEJOYMCIECHHOI0 JIMHEHHOro
NMPOrpaMMHpPOBaHMS

JlanHast 3ajada  ONMCHIBACTCS Kak OOBIYHAS 3ajada JIMHEHMHOIrO
IporpaMMHpOBaHMS, HO Ha IEpeMEHHBbIC X;, J=1,N HaKIaJAbIBAIOTCSA

YCJIOBUS LIETIOYHUCICHHOCTH BHA X € Z, j=1n.

2.2.1. llenounciieHHbIE 321a41 pacnpeaeeHNsi pecypcoB

3HaYuTENIbHAS YacTh 3aJlad MPUHATHS PEIICHWH — 3TO  3a/1adu
pacrpeeiicHIsT pecypcoB Mexay oObekTamu. IlycTh mMeeTcss M BHIIOB
pecypcoB. Hanmuaune kaxaoro i-ro Buzma pecypca cocrasiser by, i=1, ..., m
B COOTBETCTBYIOIIUX CAMHHUIIAX H3MEPEHHUS. DTH PECypPChl UCIOJIB3YIOTCS
JUIS TIPOM3BOJICTBA N BUAOB NMPOAYKIMH. J[JI BBITyCKa SAMHUIIBI |-TO BHJIA
MPOIYKUMKM HeoOXonuMo @ ; enuHuu I-ro Buaa pecypca. TpeOyercs

OonpcCaACIIMTb, KAKOro BHAA MW CKOJIBKO HIPOAYKOHUHU CICAYCT IIPOU3BCCTH,
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yTOOBI TaKON BBIMYCK OBUI HAWIYYIIUM JUIsi TPUHSITOTO KPUTEPUS
ONTUMU3ALINH.

OO6o3HauuM yepe3 X j KOIMYECTBO BBIMYCKACMOIO J-ro  Buaa

OPOAYKIIMH, MPUYEM IPOU3BOAMMAS MPOAYKIHS COCTOMT M3 HEICIMMBIX
00BEKTOB, M €€ 00bEM M3MEpsIeTCs B IITyKaxX. Toraa mjs 1-ro Bujaa pecypca
n
MOYKHO 3arucath Y a ;X; <by.
j=1
B 1neBoii wacTM JAHHOrO HEPABEHCTBA MbI HMEeM (DaKTHUYCCKYIO
HOTPeOHOCTh B pecypce I-ro Tuma, a B MPaBOM 4acTH HUMCIOIIUICS 3amac
JAHHOT'O pecypca.
Ecimu g1 Hekoroporo Buma |, j=1, .., N MOpOAYKIHUH HMEETCS

MUHHMAJIbHASI BEJINYHHA NjL MOTPEOHOCTH B JAHHOM BHJE MPOIYKIIMHU U
BEJIMYHMHA NEJ MAaKCUMQJIBHOI'O CIIPOCAa HAa HEE, TO B MATEMATHYECKYIO

L
MOJENbh  3aJaud  BKJIOYAaeTcsa  orpaHuyeHue Buga N j <X < NJu
YCTAHABJIMBAEMBIX OrPAaHUYCHHN CHU3Y W CBEpXy Ha OOBEKTHYIO
EPEMCHHYIO X;.

st popMupoBaHus KpUTEPUS ONTUMMU3ALNK (PopMUpyeTCsT PYyHKIIUS

n

I10JIy4aeMoii IPHOBLTH z(x) =) cjX; —> max, rae
-1

¢j, j=1, ..., n — IpUGHLIH, TIONy4aeMas OT PEATH3AIMHI EIMHHIIBI KakK/IOTO

BH/1a TIPOTYKITUH.

TakuM oOpa3om, IJIaH MPOU3BOJICTBA Yz(xl, e Xn) HIIETC U3
YCJIOBUS  MakcUMu3aluu npuosid. K maremaTuyeckol  Mojenu
n00aBIIAETCS TaKKe OTPAaHUMYCHHUS BHUIA X; >0, =1, ..., N, o3HAYaOIIHE

o0si3aTeIbHOE W OOBIYHO HESIBHO IOJApPa3ymMeBaeMoe TpPEOOBAaHUE, UTO
o0beMbl  TMPOW3BOACTBA  BHUJOB  MNPOAYKIIMHM  JIOJDKHBI  OBITh
HCOTPHUATEIBHBIMI YUCIIAMH W OrpaHuyeHus Bupa X;€Z, j=1, .., n,

O3HAYaloIlKe, YTO IUIaH MPOU3BOJCTBA JIOJDKEH BBIPAXKATHCS 1EIBIMU
YUCIaMu ISl IITYYHOW MPOIYKIHH.

Takum oOpa3zoM, B 0011I€M BUJE MOJy4aeM MATEMAaTUYECKYI0 MOJIEIb
O TUIAHUPOBAHUY MPOU3BOICTBA!
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2.2.2. 3anaya o prok3aKe

Nmeetcsa prok3ak (Hampumep, rpy30BOM OTCEK CamoJieTa) W3BECTHOM
¢MKOCTH V U JOCTYNHBI (B JHOOBIX KOJIMYECTBaX) N THUIIOB OJMHAKOBBIX
HEJICJTUMBIX TMPEIMETOB JIJII MEPEBO3KU, 00bEM MpeaMeTa Ka)oro Tura

coctaBnsier Vi,i=1,n, a meHa kaxmoro mpeamera c;,i=1,n. Tpebyercs
pa3MECTUTh B PIOK3aKe MPEIMEThl YKa3aHHBIX THUIIOB MaKCHUMAaJbHOU
cymmapHo# cromMoctu. Ilycte Xi,i=1,n — KonndecTBa pa3MElICHHBIX B

PIOK3aKe HPCAMCTOB KaKI0I'O THIIA. TOF,Z[a HMECM CJICAYIOUIYIO MOICIIb
OSJIOYHCIICHHOI'O JIMHEMHOI' O IMpOrpaMMHuUpPOBaAHUA:

z:zn:cixi,
i=1

n
D ovix <V,
i=1

XI EZ, |:H,
XI ZO, i:ﬁ.

2.2.3. 3aga4ya o packpoe

3ajaya ONTUMAJBLHOTO PACKPOS MATEPUAJIOB  3aKJIOYaeTCs B
onpeNieNIeHnd HauboJiee paluoHaIBLHOTO CIOcCo0a pacKkpos MMEIOIIErocs
matepuana (OpeBHa, CTAJIbHBIC MOJIOCHI, KOXKa U T.J.), IPU KOTOPOM OyAeT
U3TOTOBJICHO HAMOOJbIIEE KOJWYECTBO TOTOBBIX H3JCIUN B 3aJaHHOM
aACCOPTUMEHTE WJIM OYJET JOCTUTHYTO HAUMMEHBIIIEE KOJIMUYECTBO OTXO/I0B.

[Iycth Ha 00pabOTKYy MOCTYMaeT a €IWHUI] CHIPHEBOTO Marepuasa
oIHOTO BHja (Hampumep, a OpeBeH ofHOUM nuHbI). U3 Hero Tpedyercs
U3TOTOBUTH KOMIUJIEKTHI, B KAXbIM U3 KOTOPBIX BXOAUT N BUJIOB U3JCIIHI B
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KOJIMYECTBE, POIOPIIMOHAIBHOM yuciaaMm by, ..., b,. Imeercs m cnoco6oB
pacKposs ~ JaHHOIO  MaTepualia, TO  €CTb  HU3BECTHBI  4YHCJIA
& (i =1m; j=1 n), OIPEACIISIONINE KOIMYECTBO €IUHUIL |-bIX M3ICIIHN

npu I-oM CIoco0e PacKposi eIUHUIIBI CHIPhEBOTO Marepuana. Tpelyercs
OMPEIENTUTh IUIaH PACKPOs, 00ECIIEUNBAIONIMN MAaKCUMAIIbHOE KOJIMYECTBO
KOMILJIEKTOB.

ITycTh X; — KOIIM4ECTBO  €OUHMI]  CBIPHEBOIO  MaTepHala,

packpauBaemoro i-om BapmaHtoM I=1n. Torga KOJWYECTBO H3JEIHMA
MEepBOro Tuma OyAeT MOJYYEHO 89X +...+8 jXj +...+8 X, ILITYK.
[TpuiHrMass BO BHHMaHHE KOMILICKTAIIMIO M3CIUH, MOJYyYUM YPaBHCHHE
QX+ + 8%+ + 8 X, =0y, TAe Y — KOJIMYECTBO  KOMILIEKTOB.
AHaJIOTUYHO TI0 BCEM H3/ICNHUS MOJIydaeM CUCTEMY OTPaHUYCHUN MOJICIU B
BHUJIC PABCHCTB:

al’JX1++a|’JXI +...-|-am,ij :bjy’(J :1,n)

O4YeBHIHO BHITIOTHEHUE HEPABEHCTBA Xy +...+ X +...+ X, < a,

A TaxKe yCJIIOBUI HE OTPHIIATEIHHOCTH U IIEJIOYUCIICHHOCTH:

X; >0, (j :l_m)
XieZ, (J :L_m),

y>0, yel.
[eneBast GpyHKIMS 3a]1a4U UMEET BUI:
Z(Xl, cees Xy y) =Yy —>Mmax, To €CTh HEOOXOJIUMO MaKCHUMH3UPOBATH

YUCJIO TIOJy4YaeMbIX KOMILIEKTOB. MTak, 3amada o packpoe 3TO 3ajaya
LEJIOYMCIICHHOTO  JMHEHMHOr0  IMPOTrpaMMHUPOBAHMS, MaTeMaTHYECKas
MOJIEJIb KOTOPOHU UMEET BU/I:

Z(Xg, s X, Y) =Yy —> max;

& X +..+3 ;X +...+3ay Xy =byy, (j :l,n);

X; =0, (i :1,m), y=>0;

ez, (i=1m), yeZ.

Ota 3a7a4a UMeeT U Apyryro hopmy:

[Iycth Ha 0O0pabOTKYy MOKHO UCIOJL30BaTh HE OoJiee eAMHUIL
CBIPHEBOI0 MaTepuaia OJHOrO BUAa (Harpumep, & OpeBeH OJHOU JJTUHBI).
N3 Hero TpeOyeTcsi M3roTOBUTH N BUAOB U3/ACIUN B KOJIMYECTBAX, PABHBIM
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maHHBIM uuciaaM Dy, ...,b,. Mmeercs M cmocoboB packpos TaHHOTO
MaTepuaiga, TO  €CTh  W3BECTHBl  YMCIA & (i :1,_m; jzl,_n),
OIPEACIIAIONINE KOJIMYECTBO EIMHHMII |-BIX H3AEIUN OpH i-oM crocobe
pPacKposi eIMHHIBI CHIPHEBOTO MaTepHaia W 4ucia I (i :m) — pa3mep

OTXOJIOB MPU KAXKJIOM CIIOCO0€ pacKposl.

TpeOyeTcst onpeAenuTh IIJIaH PacKpos, 00ECIICUUBAIOIINN TTOJTYYEHUE
32JITAaHHOTO KOJMYECTBA M3JEIHI BCEX THUIIOB MPU MHUHUMAJILHOM OO0BEME
MOJTY9aeMBbIX IPH 3TOM OTXOIOB.

ITycth X; — KOJIMYECTBO  €IMHMI[  CBIPBEBOIO  MaTepuala,

packpamBaeMoro I-M BapuanToM 1=1m. Jmeem ciemyromyro
MaTEeMAaTUYCCKyI0 MOZCIb (MHHMMHM3AIMS OTXOJOB IIPH  3aJaHHOM
aCCOPTHUMEHTE):

m
z=) XK —min;
=1

m
D % <a

i1
m -

D xa ;=b;, j=1n;
i1

XieZ, i=Lm;
2.3.Heanueiinbie MaTeMAaTHYECKHE MOIEJIHA

Henuneitnas MaremaTuueckas MojJelb B OOIEeM clydae HMEET

caeaymooryo Gopmy:
z=f(%, ... X,)>extr, (extr e {max,min})  neneeas Qynxuns

3a]a4H,

h (X Xy ) =2, =1m — orpaHudeHus B OPME PABEHCTB,

Ok (Xq1es Xy ) by, k=m,m+m, — orparmaeHus B dopme
HEPaBEHCTB.

Takum oOpa3oM, HY>)KHO HalTH MUIaH X = (Xl,..., X, )pa60TI>1 CUCTEMBI,
IpU KOTOPOM JIOCTUTAETCSl SKCTPEMAIbHOE 3HAYEHHUE KPUTEPHsS KauecTBa
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f(Xl, ceny Xn) N BBIIIOJIHAKOTCA BC€ TCXHHMYUYECKHME WU J3KOHOMHYCCKUEC

OrpaHUYECHUS 3a]Iauu.
Ha mpakTuke 4YacTto WUCHONB3YIOTCA CJEAYIOUIUE HEJIUHEHbIE
MaTeMaTU4eCKHUE MO/ICIIH.

2.3.1. 3agaya noTpedUTEIHLCKOT0 BHIOOpPA
ITycth X = (Xl,..., Xn) — Habop TOBapOB npruoOpeTaeMbIx

MOTPEOUTENIeM Ha PBIHKE, TAC X; (j :1,n) — KOJIMYECTBO MPHUOOPETAEMOro

TOBapa |, p = ( Prs e pn) — BEKTOp 1I€H TOBapOB, u(xl, oy Xn) — (pyHKIIMS
MOJIC3HOCTH  TOBApoB, IIpuUMEHsieMass moTpeouteneM, M — OroKeT
OTPEOUTESI. Torna HEJIMHEHas MaTteMaTuyeckas MOJIEJTb

MOTPEOUTEITLCKOTO BHIOOpA NMEET BUI:
U(X, -y Xg ) —> Max;

X Py +... X, Py S M;
X =0, .., x,=0.

2.3.2. 3anavya ynpasJieHUs 3aniacaMu

IIycTh manbl mapaMeTpbl padOTHI CKJaja. C — IleHa €IMHUIIBI TOBapa,
d — MHTEHCUBHOCTH cripoca TOBapa B eINHUIIAX B TOJI,
S — OpraHM3alMOHHbBIC M3ACPXKKH 3a OJHY IApTHIO ToBapa, N — M3mepKku
Ha XpaHEHHE OJHOM eauHMILI ToBapa B Toj. IlycTh X —pasMep ojHOMU
napTau ToBapa. Torjma 3aTpaThl 3a TOJ Ha 3aKYNKy M XpaHEHHE ToBapa

hx
6ymyt pasubl C(x)=cd + sd +— . TlomyyaeM MaTeMaTHYECKYI MOJEIb

X
MUHHUMU3AlIUN U3ACPIKCK 3a I'O:

C(x)=cd+ﬂ+%—>min;
X 2

X <d;

X = 0.

3. Ilpumepbl BbINIOJIHEHN S 32 JaHUH

IHpumep 1.

[IpeanpusTuio HEOOXOIUMO M3TOTOBUTH JIBa BUIA MPOAYKIMU A U B,

C HCTOJIb30BAaHUEM TpeEX BUIIOB pecypcoB Ri R,, R3 KommyecTBO KOTOPBIX
orpanuyeHo. McxoiHbie JaHHBIE 3a/1a4 TIPEACTaBICHBI B TA0JIUIIE:
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KommuectBo pecypcos,
Bun pecypcos UJIyIIAX Ha U3TOTOBJICHUE 3anacel
pecypcoB
€IUHUIBI TTPOTYKIUH
A B
R4 6 6 36
R, 4 2 20
Rj 4 8 40
Jloxoapl OT peanusanuu 12 15
MPOAYKIUU

CocTaBUTh MATEMATUYECKYIO MOJIETh 3aauH.

Pemienue:
Nmeem 3amauy

6X, +6X, < 36;
4x, +2X, < 20;
4x, +8x, <40;

ONTUMAJIBHOM  PAacHpeleNeHUH  PECypCcoOB

X =0, X, >20.
Ipumep 2.

TpebyeTcsi COCTaBUTh

CMECD,

(em. m. 2.1.1). MaremaTuueckass MOJCIb Ha MaKCHMYyM IIOJy4acMOM
NpUOBLTM UMEET BU/IL;
z =12%; +15X, — max;

COICPKAIY0 TPU XHUMHUUYECKUX

Bemectea A, B m C. U3BecTHO, 4YTO COCTaBJICHHAs CMECh JOJKHA
coaep)kaTh BeliecTBa A He MeHee 6 eauHMIl, BemiectBa B — He meHee 8
enunHul, Bemectsa C He MeHee 12 enunuil Bemecta A, B, C conepxarcs B
Tpex Buaax npoaykros I, II, III B koH1IeHTpalu, yka3aHHOU B TabJIUIIE:

XWM. B-Ba
I 1 11
[TponykTsl
A 2 1 3
B 1 2 15
C 3 4 2

Croumocts enuuuipl npoaykroB I, II, III pasznuuna: eaununa
npoaykrta [ ctout 2 y.e., eqununa Il — 3 y.e., equnanna III — 2,5 y.e. Cmech
HAJI0 COCTaBUThH TaK, YTOOBI CTOMMOCTb MCHOJIb3yeMbIX MPOAYKTOB Oblia

HAUMEHBIIICH.
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Peienue.

Hmeem 3agady o cmecsx (cm 1. 2.1.2).
[Tosnyuaem mozens BUaA:

Z = 2%y +3Xy +2.5%3 — min,

2% + Xy +3Xg = 6,

X, + 2%, +1.5%5 28,

3%, +4X, +2X%3 212,

X, =20, X, >0, X3 20.

Ipumep 3.

Jlana TpaHcnopTHas 3ajaya:

CTOoMMOCTh MEPEBO30K K
nOTpeOUTeINAM Hannune
(muH. py0. 3a 1 THIC. €11.) (ThIC.C1I.)
B, B, B,
Cras A 8 5 6 120
A, 4 9 7 180
3anpoc (ThIC. €]1.) 70 140 90 300

TpeOyeTcsa moCTPOUTh COOTBETCTBYIOIIYIO MATEMATUUYECKYIO MOJIEIIb.
Pemrennue.

MmeeM cOaaHCHPOBAaHHYIO TPAHCIOPTHYIO 3afauy (cm. 1. 2.1.3).
MaremaTrueckas MOJIEIb JAaHHOW TPAHCIIOPTHOM 3aa4M UMEET BU/L:
Z =8X%yq + 5%y +6X3 + 4Xy1 + 9%y, + Xy — MiN,

X1 + %o + X3 =120,

Xoq + X9y + Xog =180,

X;1 + Xy =70,

Xip + Xop =140,

Xi3 + Xp3 =90,

X120, %520, X320, X5, 20, X5, 20, X5 20.
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IHpumep 4.
JlaHa TpancnopTHas 3aja4a:

CTOMMOCTB MTEPEBO30K K
NOTpEeOUTEIAM Hamnune
(muiH. py0. 3a 1 ThIC. €1.) (TBIC.€1.)
Bl BZ BZ
Crotam: A 8 3) 6 140
A, 4 9 I 180
3anpoc(ThIC. €1.) 70 140 90 320
300
TpeOyeTca moCTPOUTh COOTBETCTBYIOIIYIO MATEMATUUYECKYIO MOJIEIIb.
Peienue.

HNmeem TPAHCIIOPTHYIO 3aJa4y C N30BITOYHBIM IMPCIJIOKCHUCM
(cm. . 2.1.4).

Marematuueckas MOJCJIIb HaHHOﬁ TpElHCl'IOpTHOfI 3aJadyn UMECT BU.

Z =8X%y1 + 55X, +6X3 +4Xy1 +9X,, + 7X,5 = MIN,

X1 + Xpp + %3 <140,

Xoq + X9y + Xy3 <180,

X120, X»20, X320, X5y 20, Xp» 20, X553 20.

IHpumep 5.

W3 1py0 nnuHo# 25 M TpeOyercss Hape3aTh TpyObl mayuHOU 8, 12 u
16 M B xomuuectBe 100, 50 m 30 coorBercTBeHHO. OnpenenuTh IJIaH
packposi ¢ MUHMMAaJIbHBIMU OTXOJIaMU, U3pe3aB He Oosee 80.

Pewrennue.

Nmeem 3a1agy o packpoe (cM. 1. 2.2.3)

Haitnem Metomom mepebopa Bce BapUaHTBI PACKpPOs OJHOM TPYyObI
25 M, 3alicaB UX B TAOJIMIHOU (hopMme:
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Bapuant | TpyOs1 16 m | TpyOn1 12 m | TpyOs1 8 M | Otxoa m
1 1 0 1 1
2 0 2 0 1
3 0 1 1 4
4 0 0 3 1
3) 0 1 0 13
6 0 0 1 17
7 0 0 2 9

[Iycte X, — KonmuyecTBO TpyO 25 M, pa3pe3aHHbIX IO MEPBOMY
BapUaHTy, X, —X, COOTBETCTBEHHO IO BTOPOMY, TPETbEMY U YETBEPTOMY
BapuaHntaMm. Toraa mojsiydyaeM MaTeMaTHYECKYI0 MOJEIb LETOYUCICHHOTO
JIMHEWHOTO MPOrPAMMUPOBAHUSA:

Z =% + Xy +4Xg + X, +13%; +17%5 +9%; — min,

X, + X, + X3 + X, <80,

X, =30,

2X, + X3 + X5 =90,

X, + Xg +3X, + X5 + 2X; =100,

X\€l, Xo€l, Xg€l, Xy€l, Xs€l, Xs€l, X; €L,

X, 20, X, 20, X320, X, 20, X; 20, x3 20, x; 20.

IIpumep 6.

EMKOCTH  Trpy30BOTO  OTCE€Ka  camoiieTa paBHA S M. K
TPAHCIOPTUPOBKE IUIAHUPYETCS 3 TUMNA HEACIUMBIX IPEIMETOB C
oobemamu 0.5, 0.2, 0.1 ™°, croumoctu KOTOPBIX  COCTABIISIFOT
cootrBercTBeHHO 10000, 3000, 1500 py6. ITocTpouTh MaTEeMaTUYECKYIO
MOJENb ONTUMAIBHOM 3arpy3KH OTCEKA FPY30BOT0 CAMOJIETA.

Pewenue.

NmMeem 3agadyy O prOK3aKe Kak 3ajlayy LEI0YHMCIEHHOIO JIMHEHHOIO
nporpaMMHupoBanus (cMm. 1. 2.2.2).

Marematuueckast MOAEIIb UMEET BU/L:

z =10000x; +3000x, +1500x; — max,

0.5x; +0.2%, +0.1%3 <5;
X\e€l, X,el, X3,
X 20, X, 20, X3 =0.
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IIpumep 7.

ITorpebutens pacnonaraer cpeactBamu 100 y.e. u mpeamnosiaraer ux
UCIIONBh30BaTh JJII TIPUOOPETEHHMS JBYX BHJIOB TOBApOB C IIEHAMH
p, =10 y.e. u 3 y.e. 3anucaTh MaTEMaTUYECKYIO0 MOJIENb IIaHA MOKYIIOK,

€CITH HCTIONb3yeTcs (DYHKIMSA TI0Ne3HOCTH U(Xy, X )= X, 5o,

Peienue.
NmeeM  3amauy  OONTUMAIBHOTO  MOTPEOUTENHCKOTO  BhIOOpA

(cm. m. 2.3.1). MaTemaTudyeckast MOZCIIb HMCCT BHU/I:

4/5,,1/5 .
U(X, %o ) =X X5 > —> max;

10x, +3x, <100;

X, 20, X, 20.
4. UnauBUaYyaJIbHbIE 321aHUS
No Howmepa 3amau Ne Howmepa 3agau
1 1,9,2,8,4,5 2 3,14, 15,13,12, 16
3 6,9,218,17,5 4 7,14,15, 8,19, 16
5 11, 20, 2,13, 5 6 1, 20, 15, 18, 12, 16
/ 3,9,2,8,4,17,5 8 6, 14, 15, 13, 19, 16
9 7,9,218,4,5 10 11, 14, 15, 8,12, 16
11 1,9,2,13,17,5 12 3,20, 15, 18, 19, 16
13 6, 20,2,8,4,5 14 7,14, 15,13, 12, 16
15 11,9, 2,18, 17,5 16 1, 20, 15, 8, 19, 16
17 3,9,2,13,4 .5 18 6, 14, 15, 18, 12, 16
19 7,20,2,8,17,5 20 11, 14, 15, 13, 19, 16
21 1,9,2,18,4,5 22 3,14,5,8,12,16
23 6,9, 2,13,17,5 24 7,4,15,18,19, 16
25 11,9,2,8,4,5 26 1, 20, 15,13,1 2, 16

Chnucok 3alaY 1Jid MHAUBUAYaAJIbHbBIX 3aHaHHﬁ.

1.OnHOpPOJHBIM MOPOAYKT, COCPEIOTOYEHHBIM Ha TpeX CKiIajgax B
KOJIMYECTBaX &,8,,83 CIUHHUI HEOOXOJUMO pPACHpPEACIUTh MEXKAY
YeTBHIPbMS  TTOTPEOUTENSAMH, CHPOC KOTOPBIX PAaBEH COOTBETCTBEHHO
b,,b,,b5,b, emurnI. CTOMMOCTE MEPEBO3KM eAMHMIIBI MPOAYKIMK H3 I-TO

MyHKTa OTHPABJICHUS B |-blif TyHKT Ha3HAYCHUS PAaBHA (; j ¥ M3BECTHA JULL

BCcex MapiipyToB. Bektops! @, bu matpuma C TakOBHI.
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50 4153
a=|50|,b=(30 30 30 60),C=|4 2 2 3
50 11365

2.EMKOCTh Ky30Ba aBTOMOOWJISI paBHA T'Py30BOTO OTCEKa camoJjieTa
paBHa 10 M. K TPAHCIIOPTUPOBKE IUIAHUPYETCA 3 THUIMA HEACITUMBIX
npeaMeroB ¢ oobemamu 0.8, 0.5, 0.2 M3, CTOMMOCTH KOTOPBIX COCTABIISIIOT
coorBercTBeHHO 12000, 5000,2000 pyO. IlocTpouth MaTEMaTHYECKYIO
MOJIETTb ONITUMAILHOW 3arpy3KH OTCEKA IPY30BOr0 CaMOJIETa.

3.OgHOpOIHBIN MPOAYKT, COCPEIOTOUYEHHBIM Ha TpexX CKiIagax B
KOJINYECTBAX &y, dy, d3 CIUHUL HEOOXOIUMO pAacCHpEleNUTh MEKIY
YETBIPbMSI TOTPEOUTENISIMU, CIPOC KOTOPHIX PaBEH COOTBETCTBEHHO
by, b,, by, byenuann. CTouMOCTh MEpeBO3KM €IUHUIIBI TPOIYKIMU U3 I-TO

MYHKTa OTIPABJICHHS B J-bIA [YHKT Ha3HAYEHHSI PABHA ¢j | U U3BECTHA JUIs

Bcex MapuipyToB. Bekropsl a, bu matpunia C TakoBbI

54 2 1 5 3
a=|60|, b=(41 50 44 30),C=4 2 2 3|
63 1 1 3 5

4.Tlotpedutens pacrnonaraer cpeactBamu 80 y.e. U MpeanoiaraetT ux
UCIIONb30BaTh JJII TPUOOPETEHHS JBYX BHUAOB TOBapoOB C IIEHAMHU
pp=7ye u p,=3y.e 3anucaTb MAaTEMaTH4YECKYI0 MOJEIb IUIAHA

MOKYTIOK, €CITA MCTIONb3yeTcsl (yHKIHS MOTE3HOCTH U(X(, Xy ) = Xl3 / 5X§ s,

5.13 1py06 nmuno#t 35 M Tpebyercs Hape3aTh TpyObl JuiuHOM &8, 12 u
15M B xomuuectBe 120, 60 m 30 coorBercTBeHHO. OmpenenuTh IJIaH
packposi ¢ MUHMMaJIbHBIMU OTXOAaMu, u3pe3aB He Ooiee 80.

6. lana TpancnopTHas 3aja4a.

CTOMMOCTh MEPEBO30K K
MOTPEOUTEIISAM Hamuuue
(mmH. py0. 3a 1 THIC. €11.) (TBIC.E11.)
B, B, B,
Crnamt A 8 5 6 240
A, 4 9 7 180
3amnpoc (TbIC. €11.) 70 140 90

TpeOyeTcs mMoCTPOUTH COOTBETCTBYIOINIYIO MATEMATUUYECKYIO MOJIEIIb.
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CTOMMOCTB MTEPEBO30K K

MOTPEOUTEISAM Hannuue
(MutH. py0. 3a 1 THIC. €11.) (TBIC.C€1.)
B, B, B,
Cxutabl A 2 > ° L
A, 4 3 7 180
3anpoc (ThIC. e1.) 170 140 90

TpebyeTcst MOCTPOUTHh COOTBETCTBYIOIIYIO MATEMATUYECKYIO MOIEb.

8. TpeOyeTcs COCTaBUTH CMECh, COJACPKAIIYI0O TPH XHUMHUYCCKHX
BemectBa A, B m C. U3BecTHO, YTO cCOCTaBJI€HHAasg CMEChb JOJDKHA
cojiepkaTh BemiecTBa A He MeHee 8 enuHuIl, BemnlectBa B — He meHee 7
enunuil, BemectBa C He menee 10 enunun. Bemectsa A, B, C conepxarcs
B Tpex Bugax npoaykrtos I, II, IIT B koHIIeHTpauy, yKka3aHHON B TaOIHIIE:

XuM. B-Ba
I I 11
ITponykTsl
A 2 2 3
B 3 2 1,5
C 3 3 2

Croumocts eauaunbl npoayktoB I, II, III pasznuuna: enuHuia
npoaykra [ ctout 3 y.e., eqununa Il — 2 y.e., equnanna Il — 2.5 y.e. Cmech
HAJI0 COCTaBUTh TaK, YTOOBI CTOMMOCTH HCHOJIB3YEMBIX MPOAYKTOB Oblia

HAaUMEHBIIIEH.

9.1IpeanpusTuio HEOOXOAUMO U3TOTOBUTH JBA BHUJAA MPOAYKIUU A U
B, ¢ ucnons3oBaHueM Tpex BuAoB pecypcoB R1, R2, R3 komuuectBO
KOTOPBIX OrpaHuyeHo. McXOAHbIE [aHHBIE 3a/Ja4yd MPEJICTABICHBI B

§¥:10910%00 (N
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KonnuectBo pecypcoB, naymmx
3anachl
Bun pecypcos Ha W3rOTOBJICHUE SIMHHIIBI
pecypcoB
POTYKITNHU
A B
R4 6 6 32
R, 3 2 26
R 4 4 48
Jloxoapl OT
peanu3anuu 10 14
POTYKIIHH

CocTaBUTh MATEMAaTHYECKYIO MOJIETb 3aa4Hu.

10. IlycTte maHbl mapaMmeTpbl pabOTHl CKJIaja; 3 — II€HA €IUHUIIBI
ToBapa, 100 — MHTEHCUBHOCTH CIIpOCa TOBapa B €IWHUIIAX B ropg, 12 —
OpTraHU3aIMOHHBIC U3JIEP)KKU 3a OJHY IMapTHUIO TOBapa, 2 — U3JEPKKU Ha
XpaHEHHE OJIHOW eIMHUIIBI ToBapa B Toj. [locTpouth MareMaTHUYeCKYrO
MOJIEThb MUHUMHU3ALINH CKIIAJICKUX U3JCPIKEK.

11. Jlana TpaHcmopTHas 3ajada

CTOMMOCTB IEpEeBO30K K
MOTPEOUTEISAM Hanuuune
(miH. py0. 3a 1 THIC. €11.) (TBIC.E11.)
B, B, B,
c A 2 4 6 140
KJIa bl
8 A, 4 3 5 380
3ampoc (ThIC. €11.) 170 140 60

TpeOyeTcs mMoCTPOUTh COOTBETCTBYIOIIYIO MATEMATUUYECKYIO MOJIEIIb.
12. Tlotpebutens pacnosaraer cpeacrsamu 180 y.e. u npeamnonaraer
UX UCIOJb30BaTh JJIsI NPUOOpPETEeHHs JABYX BHUIOB TOBApOB C IIEHAMHU
pp=8ye u p,=4y.e 3anucarp MaTEeMAaTUYECKYI0 MOJENb IUIaHA

4/5,1/5
MOKYIIOK, €CIIU HCIIONB3YeTCsl PYHKIHS OME3HOCTH U (X, X, ) =X X5 -

13. TpeOGyeTcsi COCTaBUThL CMECh, COACPXKAIIYI0 TPU XUMHYECKUX
BemectBa A, B um (. H3BecTHO, YTO COCTaBjJCHHAs CMECh JOJKHA

conepxkarthb BemiectBa A He MeHee 18 enunul, BemiectBa B — He menee 10
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enunaui, BemecTBa C He MeHee 12 equann. BemectBa A, B, C comepxkarcs
B Tpex Buaax npoaykros I, 11, Il B koHIIEHTpaluu, yKka3aHHOU B TaOJIUIIE:

XH1M. B-Ba
I | 11
[TpoaykTsl
A 2 4 3
B 5 2 15
C 3 3 2

Croumocte emuunnpl npoxaykroB I, I, III pasnuuna: enuHuna
npoaykra [ ctout 3 y.e., enununa Il — 5 y.e., equauna Il — 2,5 y.e. Cmech
HAJI0 COCTaBUTh TaK, YTOOBI CTOMMOCThH HCHOJIb3YEMbIX MPOAYKTOB Oblia
HauMeHbIIen. [1oCTpOuTh MaTEMATUUECKYIO MOJEIb 3aa4H.

14. TlpennpusTuio HEOOXOIUMO U3rOTOBUTH JBA BUIA MPOAYKIUU A
U B, c ucnonb3oBanueM Tpex BUIOB pecypcoB R1, R2, R3 konmuectBo
KOTOPBIX oOrpaHuyeHo. McxoaHble [aHHBIE 3aJauyd IPEJCTaBJICHBI B
TabIulEe:

KonunuectBo pecypcoB, naymmx
3amacel
Bun pecypcos Ha U3rOTOBJICHUE €TUHUIIBI
pecypcoB
MPOAYKIIUU
A B
Ry 2 4 30
R» 8 2 25
Rs3 4 4 44
Jloxoapl OT
pean3anuu 11 16
NPOAYKIIUU

CocTaBUTh MATEMATUYECKYIO MOJIED 3aJaUH.

15. EmkocTh Ky30Ba aBTOMOOWJISI paBHa IPy30BOT0 OTCEKa caMoJjeTa
paBHa 12 M. K TPAHCIOPTUPOBKE IUIAHUPYETCS 3 THUMNA HEACIUMBIX
npeamMetoB ¢ oobemamu 0.7, 0.4, 0.3 M3, CTOMMOCTH KOTOPBIX COCTaBJISIIOT
cootrBercTtBeHHO 11000, 6000,3000 py6. IlocTpouth MaTEeMaTHUYECKYIO
MOJENb ONTUMAIBHOM 3arpy3KH OTCEKA FPY30BOT0 CAMOJIETA.

16. U3 tpy0 niunHoit 32 M TpedyeTcst Hape3aTh TPyObl IJIUHOM 6, 12 u
15 m B xomuuectBe 100, 70 m 30 coorBercTBeHHO. OnpenenuTh IiaH
packposi ¢ MUHUMAaJIbHBIMU OTXOJaMu, u3pe3aB He Ooiee 90.

17. Ilycte paHbl mapaMeTpbl paOOTHl CKJIaga; 3-1€HAa CIWHHUIIBI
ToBapa, 120 — MHTEHCMBHOCTH CIpOCa TOBapa B €IUHUIAX B TO/,
11 — opraHu3anMOHHbBIC U3ICPKKHU 3a OJHY MApPTUIO TOBapa, 3 — U3JAEPKKH
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Ha XpaHEHHE OJTHON €AMHUIIBI ToBapa B roj. [locTpouth MaTeMaTHYECKYIO
MOJCIh MUHUMH3AINH CKIIAJICKUX H3ICPIKEK.

18. TpeOGyeTcss COCTaBUThL CMECh, COACPKAIIYI0 TPU XUMHYECKUX
BemectBa A, B m C. W3BecTHO, YTO cOCTaBJICHHAasd CMeEChb JOJDKHA
cojaepkaTh BellecTBa A He MeHee § enauHull, BemectBa B — He menee 10
enuHUIl, BemecTBa C He MeHee 12 enunui. Bemecta A, B, C conepkatcs
B Tpex Bugax npoayktos I, 11, III B koHIIEeHTpanuuy, yKa3aHHON B TaOIHIIE:

XUM. B-Ba
I I 11
ITpoxyKThI
A 2 2 3
B 4 3 1,5
C 3 3 4

Croumocts eauaunbl npoayktoB I, II, III pasnuuna: eauHuna
npoaykra [ ctout 2 y.e., enununa Il — 2.5 y.e., equauna Il — 3 y.e. Cmech
HAJI0 COCTAaBUTh TaK, YTOOBI CTOMMOCTBH HCHOJIb3YEMBIX MPOAYKTOB Oblia
HauMCHBIIEH.

19. IloTpebutens pacrnonaraer cpeactBamu 250 y.e. U mpeamnosaraer
MX UCIOJIb30BATh Ul NPUOOPETEHNUS ABYX BHJIOB TOBApOB C IIEHaMHu [); =6

y.€. " p2 =4 y.cC. 3anucarThb MATCMATUYCCKYIO MOZCIIb IlJIaHA ITOKYIIOK,

CCJIKM UCITIOJIB3YCTCA q)YHKI_II/IH IMOJIEBHOCTH U (Xl, X2) = Xf ”Xg a .

20. TlpenmpusiTuto HEOOXOAMMO U3TOTOBUTH JBA BHJA MPOIYKIIUU A
u B, ¢ ucnonb3zoBaHueM Tpex BuAoB pecypcoB R1, R2, R3 komuuectBo
KOTOpBIX oOrpaHudyeHo. McxoaHble AaHHBIE 3a7auyd MPEACTABICHBI B
TadsuLe:

KonnuecTBo pecypcoB, HIyIIUX
3anachel
Bun pecypcos Ha U3rOTOBJICHUE €IMHUIIBI
pecypcoB
MPOAYKIIUH
A B

R, 3 6 31

R, 7 3 25

R3 S 4 40
Jloxosl OT
peanun3anuu 10 113
IPOAYKITUH

CocTaBuUThH MAaTEMATHUYCCKYIO MOJCJIb 3a/1a4U.
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5. KOHTpOJII)HbIe BOIIPOCHI

1.Kak dopmynupyercss MaTeMaThudeckass MOJEIb paclpeaeicHus
pecypcoB?

2.Kak dopmynupyercss MareMaTtuyeckass MojieJb 00 ONTUMAalbHON
cmecu?

3.Kak dopmynupyercss maremaruueckas MOJeNb cOaTaHCUPOBAHHON
TPaHCHOPTHOM 3a7aun?

4.Kak ¢dopmynupyercs MaremMaTH4yecKass MOJENb TPaHCIOPTHOM
3aJlay C U30BITOYHBIM MPEAJIOKECHHEM ?

5.Kak dopmynupyercsi maremaThueckass MOJACIb TPaHCIOPTHOM
3aJ1a4M ¢ U30BITOYHBIM CIIPOCOM?

6. Kak ¢popMynupyercst maTemMaTH4ecKasi MOJIETb 3a/1a4M O PIOK3aKe?

7.Kak ¢popMynupyercst MaTemMaTrueckasi MoJieib 3aJ1a4u O packpoe?

8.Kak ¢opmynupyercs mareMarnueckas MOJEIb 3aJayd O
MUHHUMU3ALMUY CKIAJCKUX U3ACPIKEK?

9.Kak ¢opmynupyercs mareMarnueckas MOJEIb 3aJayd O
NOTpEeOUTENHCKOM BbIOOpE?

10.Kakoit Bua B o00mEeM ciaydyae HMEET HEJIWHEWHas 3ajada
ONTHUMMU3AIINHN?



