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1.1. COAEPXKATEJIBHBIE 3AJIAYUU JIMHEUHOI' O

JIuneitnoe nporpammupoBanue (JIII) — 3T0 pasznen MaremMaTH4ECKOro MpOrpaMMHU-
pOBaHMsI, B KOTOPOM PACCMATPUBAIOTCA METOJbl PELICHUS 3KCTPEMalbHBIX 3a1ay ¢ Ju* !
HeitHbIM QyHKIIMOHATIOM U IMHEHHBIMU OrpaHUYCHUSIMU, KOTOPBIM JOJKHBI YAOBIETBO*

PaCCMOTpI/IM HCECKOJIBKO IIPOCTBIX IIPUMEPOB CO,Hep)KaTGHbHOﬁ IIOCTAHOBKHM 3aJia4
JIMHEHHOI' O nporpaMMHUpPOBaHUS U TIOCTPOUM UX MATEMATHICCKHUEC MO/JICIIN.

3ananue. Pemuts ¢ ucnoas3oBanueM I1I1I1 Lips, MATLAB, MsExcel (wnu mo6oro
Jpyroro) 3ajady U3 NpuBeIeHHOro Huxe nepeuns. Homep Bameli 3a1aun cpaBHUM
no moaymo 10 ¢ mocnenneit mudpoit Hamepa Bamelt 3auetku. B oTuer Bkitouute
BbIBOJI (hOpMaTbHOM MOCTAHOBKHU M JOKYMEHTBI, OTBEYAIOIIHNE 32 TPACCUPOBKY

peuieHus Baieii 3aayun.



3agaya 00 UCIOJIB30BAHUM ChIPbA

IIpeamno/ioxxkuM, 4YTO HEKOTOpPOe MpeANpUATHE I[O0CJIe BbINOJHEHUS
OCHOBHOI NPOM3BOJACTBECHHON MNPOrpaMMbl pacmoJiaraer 3amnacaMu CJIKo-
HOMJIEHHOTO ChIPbSi TPeX BHIAOB — Si Sy, S3 COOTBETCTBEHHO B KOJHMYECTBAX
by b3, b, ycnoBHbIX equHull. VI3 3TOro cbipbsi MOKeT ObITh U3rOTOBJIEHO ABA
Buaa u3geauii — P, u P,. U3BecTHBI: a*/ — KOJHMYECTBO €IMHHIL S,I'0 BHJA
ChIPbsi, HAYLUIEr0 HA M3roTOBJEeHHMe equHMUbl P/-ro Buma m3penmsi, u C/ —
JA0X0/1, MOJIy4aeMblid OT peajiu3auuy OJHOH eIMHMIbI KAKI0T0 BUAA U3IeJIUA.
Bce ykazaHHble BeJITMYHHBI PeACTaBJICHBI B Ta01. 1.1.

3ajaya CBOAUTCA K TOMY, 4YTOOBI COCTABMTH TAaKOWl ILUIAH BBINMYCKA
NPOAYKIMHA, TNPH KOTOPOM [0XOJ NpeINpUATHS OT peajau3anuu Bceil
NPOAYKIHMH ObLI 0bI MAKCMMAJIbHBIM.

st mocTpoeHUss MAaTeMATHYECKOW MOJeM [JaHHOW 3aJaYyd BBelaeM
cjeaymonme 0003HAYEHUS: X, — KOJMYECTBO eIUHHUI] U3eauid BUaa P, x; —
KOJIMYECTBO eIUMHUIl u3aejauii Buaa Sl,, KOTOpble MOXKeT BbINYCKATh
npeanpusiTue.

3Hasi KOJIMYECTBO CHIPbS KAKIAOI0 BHU/AA, HAYIlee HA U3TOTOBJICHHE OJTHOMI
eIUHMIbI M3JeJMsl, M 3amacbl CbIPbSl MOXKEM COCTABUTb CHCTEMY
OrpaHUYEHM I, ONIPee/IAIIYI0 00J1aCTh BO3MOKHbBIX 3HAYEHHH X, U X,

3*1+ *2721;
2x, +3x, N 30;
2x,M 16.

IHosnyyeHHasi cucTeMa OrpaHUYeHUIl YCTAHABJIMBAET, 4YTO KOJHUYECTBO
ChIPbs, PacxoJayemMoe Ha M3rOTOBJICHHE BCeX H3/1eJIMil, He MOKET MPEeBbICUTH
HMEKINNXCS HA NpeanpuaTum 3anacoB. Mcxoas u3 pusnueckoro cMbicjia, Ha
nepeMeHHble HAJATAIOTCH JIONOJHHUTEJIbHbIE OrPAHUYEHHUS, Tpedylolmne
HEOTPUIATEJbLHOCTH UX 3HaYeHui: N > 0, nc; > 0 (X¢ M Xo, OyAYT paBHBI HYJIIO,
eCJId COOTBETCTBYWIIMHA BHJ H3JAeJUs He BbIlycKaercst)). Torma moxon,
MOJIyYaeMblil NMpeanpusiTHEM OT pPeajJu3aluM X, eAMHUL u3geJaud P, U X
equuu w3gesmii Po» cocrapur F — 3x,+ + 2xo.



OxoHuaTenbHO 3a1a4a popmyJMpyeTcs cjaeayromum oopasom. Haiitu
Takoi BeKTOp X = \X, X,|, IPH KOTOPOM JAOCTUTAeTCs 4 CHMYM IeJIeBOi
¢pynkmuu F = 3x, + 2x, 1 BbINOJHAETCA CJIeAyI0! cucTeMa orpaHu4eHmii:

3xi -f- x221»
2X1 4- 3*, N 30;
2x, N 16;

Xy > O, Xp > 0.
B o0mem ciiyuyae maTeMaTu4deckasi MoJeJib TAKOM 3a1a4l UMeeET C YOIl
BH/I.
Haiitu BexkTop X =\ X, X2, ...» Xx,\, Makcumusupywmmii pynkx. F =
CiXi + ¢,x, + **¢ 4- ¢, x,, IpH OrPAHUYEHHAX
anxi "B #12%2 4« o o ¥ a\nX, ™ *1»
£521%1 + <¥22%2 + * ' ' + T2r*m < o\

Ap\Xy + Aprxy Fooe+q,..x,<b,\
*>0,/=1,..>n.

Tabauua 1.1
Pacxon ceipbs Ha uznenue
Bun ceipbs 3anac ceIpbs P, P,
S 21 O 3 b/ 1 N
I 30 2 2
« (b,) (21) ak)
2 16 00 3 (

Ipumeuanue. TIpudbLIL OT l(ﬁuﬁancn eauHuLbl n3aenus Py pasHa 3 pyo., OT rﬁ%}[amn
enuHuIE n3nenus P, — 2 py0.



3agaua 1. Ha ogHOM W3 mpeanpusaTuil B CHEIUAIM3UPOBAHHBIX OacceiiHaX pa3BOMAT Ha
POy JBa BUJA PbIO: KapmoB U oKyHel. [Ipu 3ToM Mcmonb3yroTes 1Ba BUaa KopMa: A-, 1
K,. CpemHsisi Macca Kapra cocTaBiseT 2 Kr, okyHs - 1 kr. Kapm B cpeanem motpebiser 1
eauHuIly Kopma A, u 3 eAUMHUIBI KOpMa K. B J€Hb, OKYHb - 2 eAMHUIBI KopMma A-, u [
eAVHMITY KOpMa K,. ExxemHeBHBIN 3amac kopma A, coctarisier 500 equnun, kopma x, - 900
equHHWIl. B KakoM KOJWYEeCTBE CIENyeT pa3BOAWTh KaXKIbIA BHUJI PBIObI, YTOOBI
MaKCUMH3UpPOBaTh MX 00myr0 maccy? Ilpu 3ToM YTOOBI BBITIOJHUTH MUMEIOIIMIHCS 3aKa3
OKyHEeH A0JKHO ObITh HE MeHee 50 ocoOei.

Otser: ar, = 200,.t, = 120,Z,,« =640.

3apaua 2. @upma «Pycckuil 4YailHbBIA JOM» TPOU3BOAUT U MPOJAET JBE MapKHU 4Yas
«bosipckuin» u «Kyneueckuit». JlJis UX M3rOTOBIEHUS HCIOIB3YIOTCS OJHU M T€ XKeE
copTa 4asi B pa3HBIX MPOMOPIHAX, KOTOpPbIE yKa3aHbl B Tabmuie. B 3Toit ke Tabmuie

YKa3aHbl OHCBHBLIC 3ariaCbl HIOPECAWMCHTOB H HpI/I6BIJ'IB OT IPOAAXH 1 xr roroBoH

HPOAYKLIHH:

Tab. uwa 1.4
WHrpeareHTsl «bospckuii» «Kyneueckunii» 3anac Ha jeHb, KT
LetimoHCKNi ai 0.6 0.3 54
Nunuiickuii yait 0,3 0.2 48
I'py3uHckuii yaii 0,1 0,5 36
11pubsuisb. y.e. 18 14

CocTaBuTh THEBHOW TUTAH BBIMYCKa MPOAYKIHWH, NMPU KOTOPOM TPHOBUTE (PUPMBI OyaeT

MAaKCUMAaJILHOU.
OtBeT 1, = 60, ,v, = 60, Zp,, =1920.

3amaua 3. B pecropanax «McDonald’s» Obu1 mpoBelieH KOHKYpC Ha CaMmyro MOMYJISPHYIO
nponykiuio. HauOosnpliiee npuszHaHWe TOMYyYWMIIM J1Ba BUJA CEHIABUYEH: 4m30yprepbl H
ramOyprepsl. i1 npuroToBieHusl ceHABHYEH rpedyeTcsl Topuria, KeTuyr, MsCcO, U ChIp B

MPOIOPLHUAX, KOTOPbIE YKa3aHbl B TA0JIHIIE:

Tabnuya 1.5
Wurpenuent YuzOyprep I" amOyprep 3amac pecypcos Ha |
qac
[lopunna 0,6 Mn 0,6 Mmn 27 Mn
Keruyn 8 M1 5 M 300 ma




Msico 40r 65r 2600r
Crip I5r 0 450r
[TpuObuib.y.C. 20 15

Kakoe ko/JHuecTBO cCeHABHYEH KaXKIOI0 BHIA HYKHO HU3roTaB/JIuBaTh B 4ac, 9YTOObI

NpuObLIb pecTopaHa ObLIa MAaKCUMAJIbHOK? 11pH 3TOM HY’KHO Y4eCTb, YTO IS o0ecredeHnst

ACCOPTHMEHTA CeH/JABHYEH KaKI0ro BUAA J0JKHO NPHUIOTABJIUBATHLCH He MeHee 15 mTyk B

qac.

OtBet: 1, =25, .1, = 20,Z/1,, = 800.

3anaua 4. Ilpeanpusitue HO NPOU3BOJACTBY CIUIABOB IBETHHIX METAJLIOB CHEIHATU3HPYETCSH

Na MPOU3BOJACTBE JIATYHH M He3MIbLOCPOB. 3aTPaThl pecypcoB ma M3rOTOBJIEHHE KAKIOTO

Ciij1aBa, Ux JTHEBHOI1 3amac u IlpI/lﬁleIb OT IMpoaaXKu OJHOM TOHHBI CILIaBa NPEACTABJICHbI B

Tadaunue:

Tabauuya 1.6
Pecypcnl Jlaryab Ha 1 T Helisunsbepel Ha 1 T | JIHeBHOI 3amac

pecypca, T

Menb 0.5 0.75 8.25
Hukens 0,04 0.1 1
Huuk 0,45 0,25 5
1 1puGbLis, y.c. 600 1120

CocTtaBuTh IIHGBHOﬁ IIJIaH BBIITYCKA MPOAYKIMHU, IIPU KOTOPOM HPCAIIPUATHC I1OJTYIUT

MaKCUMAaJIbHYIO MPUOBLIb.

OtBer: .t, = 3,75. .1, = 8,5, Zn,, = 1177Q

3agaua 5. @apmaneBTuueckas ¢upma IS W3TOTOBJICHHS JBYX BHAOB CEPIACYHBIX

MpernapaToB HWCIONB3yeT TpH moiydaldpukarta: ¢GeHOTEepod, IWHATPHM, sSHamanpuil. Wx

nHeBHOM 3anac coctaniseT 400, 1500 u 900 kr, cooTBeTCTBEHHO. B pe3ynbrare cMemmBaHus

3TUX TPeX KOMIIOHEHTe mnpomnopuuu 1:3:1 monydaroT ceplieuHbIl Ipemnapar 3Ham, a IMpu

CMEUIMBAHUM B Ipornopiuu 1:5:3 - cepeuHsblil npenapat 3HBaC.

[Tpu6bLIb OT peanu3ay OAHOTO KHilorpaMma 3Hamna coctasisger 300 y.e., a oT

peaM3anyy oAHOro Kujorpamma 31saca - 400 y.e. onpeenuTb JHEBHOM IUIaH BBIITYCKa

MPOAYKLUH, IPH KOTOPOM (pupMa MOJTYIUT MaKCUMaNIbHYIO MPHOBLTE. OTBET: X, = 250X, =

150,Zy,,, =135000

3anauya 6. KomOunat Ho mepepadoTke (PPyKTOBO-ATOTHONH MPOAYKIIMH POU3BOAUT MapMeJiaj

U (PPYKTOBBIH KOHIEHTPAT. JIJIsl M3roTOBJIEHHUS KAKAOT0 BIAa MPOAYKIIUM HEOOXOAUMbI BOA,

caxap u ¢ppykrthl. [Iponopuun, B KOTOPbIX OHH MCHOJIB3YIOTCS, 2 TAKKe NPUOBLIb OT NPOJAKHA

NPOAYKIUM YKA3aHbI B Ta0JH1Ie.




Cko1bKO TOHH MapMenaga M (GPYKTOBOI0 KOHLEHTPATa 0JKeH BBIMYCKATh KOMOMHAT,

4TO00BI MOJYYHTh MAKCUMAJIbHYI0 NPHOBLIb ?

Tabnuya 1.7
Pecypcebt Mapmenan.t DpyKTOBBIIT JIHeBHOIT 3amac
KOHIIEHTpAT, T pecypca, T
Boma 0,5 1 6
Caxap 1 1 8
DOpyKTHI 1 14
[TpuOsub, y.c. 7 10

OtBer: 1,=4X,=4,Z,,, = 68.

3agaua 7. B pe3yabraTe TNpPOBeIEHHOI0 TEXHHKO-)KOHOMHYECKOT0 aHAJIM3a Ha
NMBOBAPEHHOM 3aBO/le BBIICHWIOCH, YTO pa3padoTKa, MPOM3BOACTBO M MNPOJABU:KEHHE HA
PbIHKE 00JIBIIOT0 ACCOPTHUMEHTA MUBA «ChEJAT» TPOMAIHYI0 YACTh MPHOBLIH.

IIpoBeasi MapKkeTHHIOBOe HCCJIeIOBaHHEe NMOTPEOHTENHCKOI0 CIPOCca, PYKOBOACTBO
3aBojla MNPHUILI0 K BBIBOAY, 4YTO OOJbLIIMHCTBO TMOTpeOuTes el MNpPeANOYMTAIOT JABHO
U3BeCTHbIE, MPUBbIYHbIE COPTa NMUBA. BbLI0 NPUHATO pelleHUe 0 AajbHeiIeM BBINMYCKe
TOJIBbKO JIBYX cOPTOB nmuBa - «C» u «II». /s npou3BoacTBa NMBa TPeGYIOTCS COJIOA, XMeJIb U
BO/IA.

Ha ocHoBe mMenmmxcsi JaHHBIX 0 3aTPaTax Ka)kJI0ro pecypca Ha OAUH JUTP NMHBA
nepex JKOHOMHCTAMH ObLIa TOCTaBJEHA 3aa4ya PacCYMTATh [HEBHOH IUIaH BBIMYCKA

MNpOAYKIUU, IPH KOTOPOM HHBOBapeHHbIﬁ 3aBOoA MOJYYHT Hanﬁonbmym l'[plflﬁbl.]'lb.

Pecypcsl «C» «I» JlHeBHOII 3amac
pecypca, 1
Comnoxn 0,3 0,4 800
XMenb 0,1 0,2 400
Bona 0,6 0.4 1000
[TpuObLIB, y.c. 10 12

OtBert: X, = 666 2/3,JC, =150a,Z,,,» =24666 2/3.

3agaua 8. DkcniepumeHTaNbHAs Jaboparopust « DBEHra» B KauecTBe HOBEHUIIEH pa3paboTKu
HayaJia BBIITYCK U MPOJIaXy OMBITHOM MapTHUH 00pa3IoB Kpema JIsi ObICTPOTo pocTa HOI'TCH U
KpemMa I Tela, CIOCOOCTBYIOIIETO CHIDKEHUIO Beca. i H3TrOTOBJIEHHUS KaXKIOTO
YHHUKAJIBHOT'O KpEMa UCIOJIB3YIOTCS aKTUBHbBIE BEIIECTBA - THAIYPOH, KapOOIoJl U aJUIaHTOUH

(OCTEU'IBHBIC HHI'PCAUCHTBI UMCIOTCS B

n30biTKe). [lOCKONBKY TapTusi SBISETCS OMBITHOM, THEBHOW 3amac pecypcoB HEBEIHK.

3aTpaThl KaXIO0I0 pecypca Ha H3TOTOBJICHHE OJHOTO (h1akoHa Kpema, MPOTHO3HMpyeMas



npuObUIb OT MPOJAXKHU OAHOTO (akoHa KpeMa U KOJUYECTBO PECYPCOB, KOTOPHIMH

na6opaT0pI/151 paciojiaract Ha OJAUH ACHb ITPUBCACHLBI B Ta6J'II/II_I€Z

Tabauya 1.9
Pecype Kpem s Tena, KpeM [uist HOrTei, JlneBHOIA 3amac
pecypca, T
I" nanypon 1 1 5
KapOGomnon 3 2 12
AJnaHTOUH 5 1 15
[TpuOsLs, y.c. 6 5

Heo6xoaumMo coCTaBUTh THEBHOW TUIAH BBIMYCKA MPOAYKIMH, TIPH KOTOPOM Jab0 paTopus
MOJTyYUT HAaNOOBIITYIO TPHOBLIE.
OtBer: .V, =2.X, =27

3apaua 9. Ha kone3aBone «Bocxon» 3aHMMaroTcs TIIEMEHHOM pabOToOi MO pa3BelIEHUI0
JIByX TOpOJ JIOIIaJe - YMCTOKPOBHAs BEpXOBas M TpakeHeHcKas. [ obecrnedenus
HOPMAaJIBHBIX ~YCJIOBHI BBIpalllMBaHUs JIOWIAJeHd, OHU JIOJDKHBI TOJIydaTh B JCHb
OMpeJIeIEHHOE KOJUYECTBO KOPMOB, KOTOpPO€ YyKazaHo B TaOiuie. Takxke B Tabiuile
yKa3aHO o0IIee KOJIMYECTBO KOpMa Ka)KJ0ro BHJA, KOTOPHIM KOHE3aBOJl pacrojiaraeT Ha

JIEHb ¥ TIPUOBLIL OT peau3alyy JIOIIAN TAaHHOK TTOPO/IBI B Y.€.

Tabauya 1.10
Bun xopma YucrokpoBHas TpakeneHckas, JlHeBHO 3amac
BEPXOBast, KT KT KOpMa, KT
Ceno 2 3 180
Osgec 4 1 240
Sumenn 6 7 426
[Tpu6sLib.y. €. 1600 1200

CKOJITBKO JIOMIaIeH KaXKI0H MOPOIbl HY>KHO BBIpAIIMBaTh, 9TOOBI TPUOBLUTE KOHE 3aB0/1a ObLIa
MAaKCUMAaJIbHO?

OrtBer: ar, =57,*, =\2V.,.,, =105600

3apnaya 10. ['OpHOJBDKHBIA KypOpT NPEAOCTaBIACTCS Ha ONPEACICHHOE BpeMs s
TPEHUPOBOK OJUMITMICKON COOpPHOM, a B OCTaJIbHOE BpPEMS OTKPBIT Ui JTIOOUTEIHCKOTO
karanus. OH pabortaer exemneBHo ¢ 10 wacoB g0 22 4YacoB. MOMIIHOCTR MECTHOM
AJIEKTPOCTAHIIMU TAKOBA, YTO OHA BhIpaOaThIBAET 3JCKTPOIHEPTHUIO0 HAa cymMMy He Ooiee 1
000 y.e. B Henenro, u3 kotopoi 100 y.e. HeOOXOAMMO 3aTpaunBaTh Ha OCBEIICHNUE.
OcranibHbIE CpeICTBAa UAYT HAa padOTy MOABEMHHUKOB. Bo BpeMs TpeHHPOBOK COOpHOIA
Ha CKJIOHE padOTaeT OJUH MOJABEMHHUK, KOTOPHIM 3aTpayMBacT AJIEKTPOIHEPTUIO Ha 5 y.e. B
yac, JJI1 KOMMEPUYECKOro KaTaHus ( B CpPEIHEM KOJIMYECTBO KaTarommxcs cocraBiser 50

YCJIIOBECK ) 3aITyCKarOT Y€ThIPC aHAJIOTNMYHBIX TOABEMHUKA.



Cpenu otnpixatouux 100% 1onb3yrOTCS MOABEMHUKOM, MPUOBUIL OT KOTOPOIO
cocrtaBisieT 4 y.e., 60% OepyT Ha IPOKAT CHapsSHKEHUE, YTO IIPUHOCUT NPUOBLIBL 3 y.€. B yac 3a
KOMIUIEKT, 10% HaHMMalT MHCTPYKTOpA, YTO MPUHOCUT KypOpTy €lle mo 5 y.e. 10XoAa ¢
KaXX/10T0 00y4aroIerocs.

PaccunTaTh, KaKo€ KOJMUYECTBO YacOB B HEJENIO CKIIOH JOJKEH OBITh MPEIOCTaBJICH
OJUMITHICKON COOPHOI 1 KaKoe AOJKEH ObITh OTKPBITHIM TSI TIOOMTEIBCKOTO KaTaHUs, €CIH
cOopHasi TuaTUT 3a apeHnay ckioHa 105 y.e. B wac ( crofa BKIIOYEH MOJBEMHHMK) U €
HEOOXOAUMO Ui TPEHUPOBOK HE MEHee JBAIaTH 4acoB B Heaemto. [IpuObuib oT paGoThI

TOPHOJIBIXKHOI'O KYpOpTa OOJI’KHA OBITH MAaKCUMAaJIbHO BO3MOXKHOM.

Otser: ar, =52,*%, =32,Z,,,, = 1554a Jlutepatypa.
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