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1.1i. COONEPKATEJIBHBIE 3ATAYH JJHHEAHOI'O
OPOI'PAMMHPOBAHHA

Jlunefinoe nporpammuposanne (JIIT) — 310 paspen MareMaTHUECKOro nmporpamMi=
POBaHHA, B KOTOPOM PaccCMaTPHBAIOTCH METOIbl PellleHHsl SKCTPeMallbHBIX 3a/1ay C JIA« |
HefAHLIM QYHKIHOHA/IOM H JHHeHHHIMH OrpaHHYEHHAMH, KOTOPHM AOJXKHbL YAOBJIETBO=
PATb HCKOMhle TepeMeHHLIe,

PaccMOTpHM HeCKOJIBKO NMPOCTHIX MPHMEpPOB COAEPXKaTeJbHOA MOCTaHOBKH sajiat
NHHERHOrO MPOrpaMMHPOBAHHA H NMOCTPOHM HX MaTeMaTHYeCKHe MOJEJH,

3amanue. Pemuts ¢ ucronb3oanuem IIIIT Lips, MATLAB, MsExcel (nu
Jr000T0 JPYTOro) 3a71ady U3 MPUBEICHHOTO HIbKe repeuns. Homep Bamieit 3amaun
cpaBHUM 110 Moy o 10 ¢ mocnenueli nudpoit Hamepa Barmeit 3auetku. B otuer
BKJIFOUHTE BBIBOJ] ()OpPMAJIbHON TTOCTAHOBKHU U JIOKYMEHTBI, OTBEUAIOIIHE 32

TPacCUPOBKY pelieHus Baien 3agaum.



8anava 06 HCIONB30BAHMH CHIPHA

[Tpeanosoxkum, YTO HEKOTOpOe NpEeANpHATHE NOC/e BHINOJHEHUSA
OCHOBHOH NPOM3BOJACTBEHHOH MpoOrpaMMmel pacrnoJiaraeT 3anacaMH C3Ko-
HOMJIEHHOI'O CHIpbS TPeX BHJOB — S;, Sy, S3 COOTBETCTBEHHO B KOJH4Ye-
ctBax by; by, by ycioBHEIX enuHHML. M3 3TOro ChIpba MOXET GHITb H3ro-
TOBJIEHO JBa BHAa H3JeqHi — P; W P,. M3BecTHB: @i — KOJHYECTBO
€IMHUL S;-T0 BHJA ChIpbs, HAYIIEro Ha H3rOTOBJEHHE eIUHHLb P;-ro
BHJA M3JeJHA, U ¢; — JOXOA, NOJydYaeMblil OT peajn3alUH OLHOH €JH-
HHULIBI Ka)aoro BuJa uajeausa. Bee yKasaHHbIe BeJIHYHHBI NMPEACTaAB/IEHH
B Taba. 1.1.

3ajaya CBOAMTCA K TOMY, YTOObl COCTaBHTb TaKOH MJIaH BhHINYCKa
NpOAYKLMH, NPH KOTOPOM JOXOA MNPEANpHATHA OT peanHsalud Bced
NPOAYKUMH Obl1 6bl MaKCHMAJbHBIM. _

I/ nocTpoeHHs MaTeMaTHYeCKOH MOJEJH JaHHOH 3ajaud BBEIEeM
caefyiomue 0603HaYEHHSA: X; — KOJHYECTBO €NHHMLl H3NeAHH BHAA P,
X3 — KOJIHYECTBO €IMHUL H3Jeauil Bujaa Py, KOTOpblE MOXKET BbIyCKaTh
npeanpusTHe.

3Has KOJHYECTBO CHIpPbS KaXKAOro BMJa, HAyLIEE Ha H3rOTOBJIEHHE
OJlHOH eNMHHUUBI H3JeNHS, H 3anachl CHIpbS MOXEM COCTAaBHTb CHCTEMY
OorpaHUYeHHH, onpeneasonyo 061acTb BO3MOXKHBIX 3HAYEHHH X; H X!

3x1 - Xg < 21;
2%y + 3x, < 30;
2x, << 16.

[TonyueHHas cucTeMa OrpaHHYeHHH yCTaHAaBJHBAaeT, YTO KOJHYECTBO
ChIpbsi, pacXOfyeMoe Ha H3roTOBJIEHHE BCeX H3JeJHHA, He MOXET mpe-
BLICHTh HMEIOLIMXCSA Ha NpeanpusTuu 3anacos. Mcxons us ¢pusnyeckoro
CMLIC/Ia, Ha NEpPEeMEHHbie HaJaralTcs AONOJHHTE/NbHbIE OrpaHHYeHHs,
Tpe6yiole HEOTPHIATENLHOCTH HX 3HaueHHH: x; > 0, x, = 0 (x; 4 x5
OyAyT paBHbl HYJIIO, €CJH COOTBETCTBYIOMIMH BHA H3JEJNHs He Bhl-
nyckaercs). Torza Koxof, MmoJyyaeMblii NPeANPHATHEM OT peajH3alHH
f*{ gimmn usnenudt Py U x, enuuun uapeaui Py, cocraBur F = 3x;+

’-



OxoHuaTe/IbHO 3afilada popMyaHpyercsl CAeAyIoUHM 06pasoM.
Haiitn taxoii BekTop X = | X, x,|, NpH KOTOpPOM HOCTHraercs v
cUMyM UeJieBoi QYHKIHH F = 3x; + 2%, U BHINOJHAETCA CJEAYIOL
cHCTEMa OrpaHHYeHHH:
3x;+ x <205
2x; + 3x, < 30;
2x, << 16;

B ofuem ciyyae MareMaTuueckas MOAeIb TaKoH 3a/1auy HMeeT (
AYIOUIMH BHA.
Haiitu BekTop X = | X4, X5, ..y X, |, MAKCHMHSHDPYIOWIHH YyHKL
F = ¢yxy + caxy + ... + Cpx, NpH OrpaHHYEHHUSAX
T QX+ QX v+ QinX, by
Ay Xy + QgaXg + - AonXn << by

...... L I I «- 0

AmiXy + QmeXg + +¢+ + AmnXy < bm;
xi>0, j=l, ...,n.

5 . Tabauya 1.1
7 ' Pacxon ceipbsi Ha H3fenHe
3
Bux ceipbs anac chipbf P, P,
8 21 (by) 3 (ay) I (a59)
Sy 30 ﬁbz) 2 (ay) 2 (ag)
$3 16 (bg) 0 (as) 3 (ag)

Mpumevanue. TlpuObinb OT NpoAaXH eAHHHUL H3fenus P, paBHa 3 py0.; oF
NpOAaKH eAHHUNB H3enus Py — 2 pyo.



3apaua 1. Ha oiHOM M3 npenpusituii B crieqMalu3MpoBaHHblX OacceiiHax — pas-
BOJAT Ha NMpoJAaxy JBa BuAa pei0: kaprnoB u okyHei. [Ipu aTom  HMcnonb3yroTes
JBa BUAA KopMa: k, u k,. Cpeansia Macca kapna cocrasiisieT 2 Kr, OKyHst — | Kr.
Kapn B cpenem notpedasier | eauuniy kopma &, ¥ 3 €AMHHIBI KOPMA k, B JCHb,
OKYHb — 2 €IMHULLI KOpMa &, ¥ | eauHuLy KopMa k, . ExxeiHeBHbIH 3arac kopma
k, coctasnsier 500 eauuui, kopMa k, - 900 exnnui. B kakoM KonuyecTse cueayer
Pa3BOMTH KaK/Ibli BUA pbiObl, 4TOOB MakCHMHM3MpPOBaTh MX 00myi0 Maccy? Ilpu
3TOM 4TOOBI BBITTOJIHMTH UMEIOLIHICS 3aKa3 OKYHeH J0JKHO ObiTh He MeHee S50
ocobeii.
Orser: x, =200,x, =120,Z,, = 640.

3anauva 2. Gupma «Pycckuit 4vaiiHblii  10M» [IPOU3BOAMT H MPOJALT JBE MAPKH
yas — «bosgpckuity n «Kyneueckuii». JIns X N3roToBIeHUS HCTIONBL3YIOTCA OJHH
TE € COpTa yas B pasHbIX MPOMNOPUHAX, KOTOpLIC YKa3aHusl B Tadbnuue. B 2Toit xke
Tab/nMle yKa3aHbl JHEBHBIC 3a1aChl MHIPEAMEHTOB M NpUObUIL OT npoaaxu | kr
rOTOBOM TMPOAYKIIHH:

Tabauya 1.4
HHrpemenTsl «bospckuiin «Kyneueckuniin 3anac
Ha JIeHb, KT
Lleiionckuit vaii 0,6 0,3 54
Wumitckuii vaii 0.3 0,2 48
['py3unckmii vai 0.1 0,5 36
[IpnGbins, y.e. 18 14

CocTaBuTh JIHEBHOI IUIaH BBINYCKA NMPOJAYKIHH, MPH KOTOPOM MpUOLUIL (hUpMBEI
OyJeT MaKCUMaJIbHOI.

OrBer x, =60,x, =60,Z,, =1920.

max

3apaua 3. B pecropanax «McDonald’s» Obu1 npoBeieH KOHKYpC Ha caMylo Momny-
napHy0 npoaykuuio. Haubonbniee npu3Hanue nojaydyuiv JABa BUAA CCHABHYCH:
un30ypreps! ¥ ramOyprepsl. s npuroToBaeHus cenaBuyeil Tpedyercs ropumua,
KETYYTI, MSICO, H CBIP B MPONOPIHAX, KOTOPbIC YKa3aHbl B TabiHIIe:

Tabauya 1.5
Uurpeaunent Ynsbyprep ["amByprep 3anac pecypcos
Ha | uac
lNopunua 0.6 ma 0,6 M 27 mn
Keruyn 8 Mn 5 Mn 300 mn




Msico 40r 65r 2600r

Crip 151 0 450 r

Ipubbuis,y.c. 20 15

Kakoe KONMuYecTBO CeHJIBUYEH KakJI0ro BHJA HYKHO M3roTaB/IMBAaTh B 4ac,
qT0o0bI NPUOBLIL pecTopaHa Obula MakcUManbHON? [IpH 3TOM HYKHO y4ecTb, 4TO
Ui obecrieyeHns aCCOPTUMEHTA CEHJIBUYEH Ka)KI0To BHJA JI0JKHO  NPHIOTaB-
NHBaTBCA HE MeHee |5 mTyk B Hac.

OrBeT: x, =25,x, =20,Z,... =800.

3agaua 4. [lpeanpusitie 1o NPoOU3BOJACTBY CIUIABOB LBETHBIX METAJIOB CrielHa-
JIM3UPYETCA HA MPOM3BOCTBE NaTYHH M HEH3MWILOEPOB. 3aTpaThl pecypcoB Ha H3-
FOTORJICHHE KaK/IOTO CIJIaBa, WX JIHCBHOH 3anac ¥ nMpuObUIL OT MPOAAXKH  OJHOMH
TOHHBI CIUIaBa IPEJCTABIECHbI B Tabnuue:

Tabauya 1.6

Pecypcesi Jlaryup Heiisnasdepsbt Juesnoit 3anac
Halr Halr pecypea, T

Mes 0,5 0,75 8,25

Hukens 0,04 0,1 1

[REETETS 0.45 0,25 5

[pudbian, y.e. 600 1120

CocTaBuTh IHEBHOI IJ1aH BbINYCKAa MPOAYKLHH, IIPH KOTOPOM IPEANPHATHE
MOJIYYHT MAKCHMAJIbHYIO NPUObIIIb.
Orér:x, =3,75,x; =85.Z,,. =11770

max

3anava 5. ®apmaneBTuyeckas pupma st H3TOTOBJICHHS JIBYX BHJIOB CEPJCYHBIX
npenaparoB UCMoJib3yeT TpH nonydadpukara: GeHOTEpOI, IMHATPHI, IHATATIPHIL
Hx nuesnoii 3anac cocrasager 400, 1500 u 900 kr, coorBeTcTBeHHO. B pe3ynbrare
CMEIIHBAHHUA 3THX TpeX KOMIIOHEHT B nponopuuu 1:3:1 nonyvaror cepaedHsbli
nmpenapar JHar, a npH cMelmmMBaHuu B nponopuuu 1:5:3 — cepaeunsiii npenapar
IHBAC.

[Tpubbiab OT peanusaiMu 0IHOTO KHIorpamma sHana cocrasaser 300 y.e., a
OT peayM3aluu OJIHOro Kuiorpamma susaca — 400 y.e. onpenenuTs AHEBHOH MU1aH
BBIIYCKA MPOAYKLUH, IIPH KOTOPOM (pHpMa MOJIYYHT MAKCHMAIBHYIO IIPHOLUIS.

Orser: x, =250.x, =150,Z,,,. =135000

may



3agaua 6. KomOunar no nepepaborke GppykroBo-saroHoi NpoayKuu HNPOU3BO-
JUT Mapmenaa v GPpykToBbIii  KOHUEHTpAT. JUIs H3roTOBICHHMS  KaXJ0ro BHAAQ
MPOAYKIMH HeoOXoaumbl  Boja, caxap ¥ ¢pykrel. [Iponopimn, B KOTOPLIX OHH
MCIIONIL3YIOTCS, @ TaKKe NpUObUIL OT MPOAAXKH NPOAYKLUMH YyKa3aHbl B TaOnuLE.

CKoJIbKO TOHH MapMernaza U (pyKTOBOIO KOHLEHTpATa JOJKEH BbIIYCKATH KOM-
OMHAT, YTOOBI MOJYYUTh MAKCHMAIbHYIO NPHOLUIL?

Tabauya 1.7
Pecypchi Mapwmenan,t OpyKTOBEIH JluerHoii 3anac
KOHILIEHTpAT, T pecypca, T
Boaa 0,5 | 6
Caxap 1 | 8
OpyKTHI 2 1 14
IMpudsuis, y.e. 7 10

OrBeT: x, =4,x,=4,Z,, =68.

3ajaua 7. B pesyibrare npoBeJEHHOI0 TEXHMKO-IKOHOMHUYECKOrO aHainusa Ha
MUBOBAPEHHOM 3aBO/IC BBIACHHUIIOCH, YTO pa3paboTKa, MPOM3BOICTBO H MPOJABHKE-
HHE Ha pbIHKE OONBIIONO aCCOPTHMEHTa [MHBAa «CHEAAIOT» I'POMAIHYIO 4acTh
MPHOBUIH.

[IpoBeass MapKkeTHHIOBOE HCCIIEIOBAHHE MOTPEOHTENBCKOIO Crpoca, pyKko-
BOJICTBO 3aBOJIA NPUIILIO K BBIBOAY, YTO OOJBIIMHCTBO NMOTpeOHUTENCH NpEanoyn-
TAOT JIaBHO M3BECTHBIC, NMPHBBIYHBIE COpPTa NMHUBA. bbUIO NMPHHATO pemieHHe o
JANBHEHIIEM BBIMTYCKE TOJBKO ABYX cOpTOB nuBa — «C» u «II». lng npowusso-
CTBa MHBa TPeOYIOTCA COJNOJ, XMeIb H BOJA.

Ha ocHOBe uMEIOMXCS JaHHLIX O 3aTpaTax Kax/oro pecypca Ha OJiMH
JIATP MUBA Mepesl SKOHOMHUCTaMH  Obljla NOCTaB/IeHa 3a/ja4ya pacCuYMTaTh AHEBHOM
IUIAH BBIIIYCKA MPOAYKLUHM, [PH KOTOPOM IHMBOBAPEHHbLIH 3aBOJ MOJIYYUT
HanOOIBIIYIO TPUOBLID.

Pecypchi «Cx» «IT» JlneBHoOi1 3anac
pecypca, J
Conoxn 0.3 0.4 800
Xmeinb 0,1 0,2 400
Bona 0,6 0.4 1 000
[Tpubbb, y.c. 10 12

OTtBeT: x, =666 2/3,x, =1500,7Z__ =24666 2/3.



3agaua 8. DkcnepumeHTanbHas Jlaboparopusi «IBeHTa» B KavyecTBE HOBEHILEH
pa3paboTKn Hayana BBIMYCK M MPOAAKY OMBITHOH mapTum o0pasioB — Kpema juis
OBICTPOro pocTa HOI'TEH M KpeMa JUIsl  Teja, CrocoOCTBYIONIEr0 CHHU/KCHHIO Beca.
Jlist M3roTOBIIEHUS KQXK/J0I0 YHHKAJILHOIO KPeMa HCIOJIb3YIOTCs aKTHBHBIE Belle-

CTBa — ruajlypoH, KaPGOHOJI H aJlJIAaHTOHH (OCTaJIbeIC HHI'PCIUCHTBI HMCKOTCA B

n30biTKe). [TocKONBKY MapTHa ABIAETCA ONBITHOM, AHEBHOH 3amac pecypcoB He-
BEJIMK. 3aTparhl KOKIOI0 pecypca Ha W3roTOBIEHHE O/IHOIO (uiakoHa Kpema, 1npo-
rHO3HpyeMast NpuObUIbL OT MPOJAXKHK OJHOIO (uIakoHa Kpema H KOJIHYECTBO pecyp-

COB, KOTOPLIMH naﬁopaTopm pacnojaracrt Ha OJIHH JCHb IPHBCIACHLI B tabnuue:

Tabauya 1.9
Pecypc Kpem s Kpem s JlHeBHoili 3anac
Tena, r HOI'TEi, T pecypea, r
['manypon 1 1 5
Kap6onon 3 2 12
AJLIaHTOMH 5 1 15
[TpubbuIs, y.c. 6 5

HeoOXxoaMMo cOCTaBUTE JIHEBHOMH TUTaH BBIMYCKA MPOAYKINHK, MPH KOTOpom nabo-

paTopHs noJyunT HandobIIYIO NPUOLLILD.

OrBer:x; =2,x; =3, Z.. =27.

max




3apaua 9. Ha konesasoze «Bocxoa» 3aHumaroTes miaemMeHHoi paboToii no passe-
JICHUIO JIBYX TOpOJI JIOINAajeH — YHCTOKPOBHAs BEpXoBas M TpakeHeHckas. [lns
obecrieyeHHss HOPMAJIbHBIX YCIOBHII BbIpalllUBaHHs JIOLIAJEH, OHH JIO/DKHBI 10~
Jy4aTh B JICHb ONPEICICHHOE KOJIWYECTBO KOPMOB, KOTOpPOE yKa3aHo B TabiuIe.
Taxoxe B Tabimue ykasaHo o0liee KOJIM4eCcTBO KOpMa KaKJI0ro BH/Ia, KOTOPBIM KO-
HE3aBOJ1 PacloyiaraeT Ha JeHb U NpudbUIb OT peaan3aluy JIoWaay JaHHOH 1opo-

IIbl B y.€.

Tabauya 1.10

Bua kopma YucrokposHas TpakeneHckas, JluesHoit 3anac
BEPXOBas, KI KT KOpMa, Kr

Ceno 2 3 180

Osgec - 1 240

Aumens 6 7 426

[TpuObiab,y.ec. 1 600 1200

CkosbKO JOmIaiei Kaxaoi nopoabl HYy/KHO BbIpalMBaTh, 4YTOOB! NMPHOBLIL KOHE-
3aBojia ObLIa MaKCHMasIbHOM?

OtBeT: x, =57,x, =12,Z_... =105600

mav

3anaua 10. ['OpHOABLDKHBIH KYpOPT NPEAOCTABIAETCS HA ONPEACICHHOE BpeMs

JUISL TPEHUPOBOK OJTUMITHHCKOH COOPHOIA, a B OCTaJIbHOE BpeMs OTKPBIT JUIS JIFOOH-

TeabeKkoro karanus. Ou paboraer exeaneBno ¢ 10 yacos 10 22 yacos. MonmHocThb

MECTHOH DJICKTPOCTAHIIMH TaKOBa, YTO OHA BbIPabaThIBACT JJIEKTPOIHEPIHIO HA

cymmy He Gosee 1 000 y.e. B Henenmo, u3 koropoi 100 y.e. HeoOXoauMO 3aTpaun-

BaTh Ha OCBEUICHME.

Jlureparypa.

1. Meronb! popmMann30BaHHOTO MPEICTABICHUS CUCTEM yIIpaBieHus: MeTo-

JTUYeCKHe yKazaHus 1o Kypcy «Mccienoanue cucreM yrpasieHus»/ CocrT.:
Pocc C.H. CI16.: Uzn-Bo CIIGIOTY «JIDTU»

2. Mopo3os B. B. u np. UccnenoBanue oneparnuii B 3a1adax. M: Beiciras

mkosia, 1986.




OcranbHble cpejcTBa MAYT Ha padoTy noabeMHUKOB. Bo BpeMs TpeHupo-
BOK COOpHOI1 Ha CKJIOHE padoTaeT O/MH NOJABEMHHK, KOTOPbIH 3aTpayuBaeT dJIeK-
TPOJHEPrUI0 Ha 5 y.e. B 4ac, Ui KOMMEpPYECcKOro KataHus ( B cpejiHeM KoJauue-
CTBO Kararoumxcs cocrasisier 50 4elloBeK ) 3anycKarT YeThlpe aHAIOrMYHbIX
NOAbEMHUKA.

Cpean orapixaroumx 100% nosib3yroTes MoAbeMHHKOM, MPUOBLIL OT KOTO-
poro cocrasnser 4 y.e., 60% Oepyr Ha NpoKar CHapsKEHHE, YTO NPUHOCHT IPH-
ObLIb 3 y.€. B yac 3a komiuiekT, 10% HaHUMaT HMHCTPYKTOPA, 4TO TNMPHHOCHT KY-
popTYy €eiiie no S y.e. 1I0X0/4a ¢ KaKA0ro odyuaronierocs.

PaccunTath, Kakoe KOJHMYECTBO HAaCOB B HEACHI0 CKIIOH JIO/IKEH ObITh
MPEAOCTABICH OMMMITMICKOH COOpHOH M Kakoe J0JKEH ObITh OTKPBITHIM IS
MOOUTENIbCKOrO KaTaHusA, ecyii cOopHas miaTuT 3a apeHy ckioHa 105 y.e. B yac
( Cro/1a BKJIHOYEH MOJABEMHHK) U el HeoOXOAUMO Ui TPEHUPOBOK HE MEHee JiBa-
auati yacoB B Heaemo. [lpuObins oT paboThl rOpHONBIKHOIO KypopTa JIOJIKHA
ObITh MAKCUMaJIIbHO BO3MOYKHOI.

OTBeT; x, =52,x, =32,Z._ =15540,



