JlaGopaTopnasi padota Ne3.
MeToabl NIPUHATHS PELIEHUN B YCJIOBHUAX OIPeEAeJIeHHOCTH

Pemenue 3aga4 JJUHEHHOTO IPOrPAMMHUPOBAHUA C
HCIOJIb30BaHHEM TAa0JIMYHOTO mponeccopa Excel
1.1. O0mas nmocTaHOBKA 3a1a4H JIMHEHHOT0 POrPAMMMPOBAHUS

B o6mem Buae onTUMH3alMOHHAS 3a/Jada 3alUCBhIBACTCS CIIEIYIOIAM
O6pazomMm:

Z = F(X) > max(min), X €U, (1.1.1)
rire X =(X,X,,...X,); U — o0jactp [IOMyCTMMBIX 3HAUEHUH NEepEeMEHHBIX
X1y Xy, X, 3 F(X) — HeneBast pynkmms.

Jnst Toro 4TtoOBl pEmIMThH 3a7ady ONTUMM3AIMHU, JOCTATOYHO HAWTH ee
onTUMallbHOE  pemieHne  X*,  T.e.  yKasarh X*eU Takoe,  4To
F(X*)=F(X)(F(X*) <F(X))pu amobom X €U .

OnTuMu3aoHHas 3ajlada sBIISICTCS HEPa3pelIMMOn, €ClIi OHA HE MMEET
ONTUMAJIGHOTO  pemieHus. B  dWacTHocTH, 3amada MakKCUMU3AIUMU — OyJeT
Hepaspemuma, eciu  1eneBas (ynkmus F(X) He orpaHmdyena cBepxy Ha
JTONyCcTUMOM MHOecTBe U.

MeTonpl pelieHrs ONTUMHU3ANMOHHBIX 3a/1ay 3aBUCSIT Kak OT BHUJA LI€JIEBOM
¢yukuuu F(X), Tak 1 oT cTpoeHust qomyctumoro MHokecTBa U. LleneBas GyHkuus
B 3ajJlaue, KaK MpaBUJIO, ABJISETCS (PYHKIUMEH n MepeMeHHbIX. MeTo/ibl pelieHus
TaKUX 3a/1a4 HA3bIBAIOT METOJAMH MATEMATHYECKOT0 MPOrpaMMHUPOBAHUSI.

B maremaTtrueckoM MporpaMMUPOBAHUU BBIICIAIOT CIIEIYIOIINE OCHOBHBIE
3aj]laud B 3aBUCHMMOCTH OT BHuja 1iesieBoit pyHkimu F(X) u ot odmactu U:

* 3a71a4u JuHeHHoro nporpammupoBanus (3JII1), ecin F(X) u orpannvenus
JINHEMHBI,

* 337]a4M 1EJIOYHMCIIEHHOTO JuHEeHHoro nporpammupoBanus (3LUJIIL), ecnu
CTaBUTCSI YCJIOBHUE IEIOUUCTICHHOCTH TEPEMEHHBIX Xy, Xy .., X, }

* 3aJaud HEJIMHEHWHOro mporpaMMmupoBanus, eciu ¢opma F(X) Hocur
HEJIMHEMHBINA XapakKTep.

3amaya TMHEHHOTo MPOTPaMMUPOBAHUS UMEET BU/T

F(X) =2 ¢;x; > max(min), (1.1.2)
-1
Yax =b, i=k+1k+2,.,mk<m, (1.1.3)
j=1
YaX =b,i=12,..k, (1.1.4)
i1
X, 20,j=1...1, (1.1.5)

rae a, b, ¢ — ko3 duIreHTsl 3aaun JMHEHHOTO MporpamMmmupoBanus. [Ipu sTom
cucremMa JuHedHHbIX ypaBHeHuid (1.1.3) wu HepaBenctB (1.1.4), (1.1.5),
ompenendomas JOMYyCTUMOE MHOXECTBO pemieHnit 3anaun U, Ha3biBaeTcs



CUCEMOLl 02PpaHU4eHUull 3a0ayu JUHEUH020 NPOSPAMMUPOBAHUs, A JHUHEWHas
bynkius F(X) Ha3bIBaeTcs yenesoil (hynxyuetl, Wi Kpumepuem OnmumMaibHOCHU.

1.2. lIpuMepsbl 3a1a4 Ha OCTPOeHNe MaTeMaTH4YecKoii Mmoaeseit 3JIT1
[TocTpoeHrHEe HSKOHOMHKO-MaTEMaTHUYECKHX MOJIEIeH 3aaad JIMHEWHOTO
IPOrPaMMHUPOBAHUS PACCMOTPHUM Ha KOHKPETHBIX MTPUMEpax.

1.2.1. 3a;1aqa Ha OMpeaACJICHNEC ONITUMAJILHOI0 aCCOPTUMEHTA NIPOAYKIINH

Ilpumep 1. llpennpustue U3roTaBauBaeT ABa Buaa npoaykiuu — [1; u I,
KOTOpas MOCTYNaeT B MpoJaxy. Jias mpon3BoacTBa NPOAYKIMU UCIIOIb3YETCS JBa
BUJIa pecypcoB (cbipbsi) — A u B. MakcuManbHO BO3MOXHBIE 3aIlachl ChIpbs B
CyTKH cocTaBisatoT 10 u 15 equHun cOOTBETCTBEHHO. Pacxox chIpps HA €AUHULLY
Ka)KI0M NPOAYKIMU IIpUBENEH B Tabm. 1.1.

Tabmuna 1.1
Pecypcoi Pacxoouvl coipvs na 1 ed. npodykyuu 3anac cwipbs, eo.
IT, I,
A 1 2 10
B 3 2 15

N3BecTHO Take, YTO CYTOUHBIM cnpoc Ha mnpoaykuuio II; Hukorma He
MPEBBIIIAET Clipoca Ha npoaykiuto [1, 6onee uem Ha 2 €1., a CIpOC Ha MPOAYKITUIO
[1, HuKoraa He MmpeBbIAET 3 €. B CyTKU. ONTOBBIE LIEHBI €AUHULIBI TPOLYKIUU
paBHbI: 4 IeHeX)HbIe eMUHULbI (eH. ex.) st [ u 5 newn. ex. ns Ils.

Kakoe KoIM4YeCTBO MPOAYKIMHM KaXKJIOr0 BHUAA JOJDKHO IPOU3BOJUTH
MPEANPUATHAE, YTOOBI I0XOJ] OT PeaU3aIluu POIYKIIUU ObLIT MAaKCUMAJIbHBIM ?

[Ipomiecc  mocTpoeHUs]  MaTeMaTHYECKOW  MOACIM  JUIsl  pelICHUs
MOCTaBJICHHOM 3a/]Ja4ll HAUMHAETCS C OTBETOB Ha CJIEAYIOIIUE BOMIPOCHI.

1. Jlna onpeneneHus: KAKUX BEJIMYUH JOJHKHA OBITh MOCTPOEHA MOJIENb, T.€.
KaK UJICHTUPUIIUPOBATH 9HOO2EeHHblEe NepeMetHble TaHHOW 3a1a4uu?

2. Kakue oepanuuenus NOMKHBI ObITh HAJOKEHBI HA MEPEMEHHBIE, YTOOBI
BBITIOJTHSITUCH YCIIOBUS, XapaKTePHbIE ISl MOACIIUPYEMON CUCTEMBI?

3. KakoBa yenv 3amauu, IJs TOCTUKEHUSI KOTOPOM M3 BCEX JIOMYCTHUMBIX
3HAUCHUU TIEPEMEHHBIX HY)XHO BBIOpaTh T€, KOTOphIE OYIyT COOTBETCTBOBATH
ONTUMAJILHOMY (HAWJIy4IlIEMY) PELIEHUIO?

OTBeThl Ha BBHINIENIEPEUNCICHHBIE BOMPOCHI MOTYT OBITH CHOPMYITHPOBAHBI
JUISL TaHHOW 3a7add Tak: pupme Tpedyercs OmpenenuTbh 00beMbl MPOU3BOJICTBA
KaXJIOr0 BHJIa NPOJYKIHMH B TOHHAX, MAaKCUMHU3UPYIOLIME JOXOA B JIEH. €. OT
peanu3aiu NpOAYKIMU C YYETOM OTPAaHMUYEHHUM Ha CHPOC M PacXo]] MCXOMHBIX
MPOTYKTOB.

Jns  mocTpoeHuss MaTEMaTHMYEeCKONW MOJEId HEOOXOIUMO  HACHTH-
bunMpoBaTh TEPEMEHHBbIE M TIPEJACTABUTh 1€Jlb WU OrpPaHUYEHUS B BUC
MaTeMaTHYECKUX (PYHKIUMA 3TUX MTePEMEHHBIX.

O06o03HauMM 4epe3 Xx; KOJIMYECTBO EAWHUIl MpoayKuuu [, a 4depe3 x; —
COOTBETCTBEHHO KOJIMUECTBO €auWHUI] TNpoaykiuu Il,, KOTOpble MPOU3BOJIUT
npeanpustie. Tak kak npou3BoactBo mpoaykuuu II; m II, orpanndeno



MMEIOIINMCS B PACIOPSKEHNU NMPEANPHUITHS CHIPhEM KaXJI0ro BUAA U COPOCOM Ha
JAHHYIO0 MPOAYKIHUIO M KOJMYECTBO HU3TOTaBIMBAEMBIX H3JIEIMM HE MOXET OBITH
OTPHUILATEIbHBIM, JOJKHBI BBIIIOJIHATHCS CIEIYIOIINE HEPABEHCTBA:

X, +2X, <10,

3X, +2X, <15,

X — X, <2,

X, <3,

X, =0,x,20.

Jloxo OT peanu3auuu x; €AUHUL npoaykuuu I1; u x, enuHuI nNpoayKIuu
I, coctaBut F=4x;+5x,.

Takum 00pa3oM, Mbl NMPUXOJUM K CIEAYIOIIEH MaTeMaTHYeCKOW 3ajadye:
Cpelll BCEX HEOTPULATENIbHBIX PEIEHUI TaHHON CHCTEMbI JIMHEHHBIX HEPABEHCTB
TpeOyeTcss HaWTWU Takoe, NpU KOTOpoM (yHKIUS F mpuHMMaeT MakCUMajbHOE
3Ha4YCHHUE.

PaccMmoTpeHHas 3a1a4a OTHOCUTCS K pa3psAy TUIOBBIX 3a/Ja4 ONTUMHU3ALUU
IPOU3BOJACTBEHHOM  NpOrpamMMmbl  NOpeanpusitds. B kadecTBe  KpHUTEpUEB
ONTUMAJIBHOCTU B 3THX 3aJa4yaX MOTYT OBbITh Take€ HMCIOJb30BaHbI: MPHUOBLIb,
ce0ecTOMMOCTh, HOMEHKJIaTypa MPOU3BOAUMOM MPOAYKLHHU U 3aTPAThl CTAHOYHOT'O
BPEMEHU.

Ilpumep 2. JIns BbIIIyCKa TpeX BHUIOB MPOAYKIMH TPEeOYIOTCS 3aTpaThl
CBIPbS, DJIEKTPOIHEPTUU U 000pynoBaHus. Mcxoaupie qaHHBIE TPUBEIACHBI B Ta0II.

1.2.

Tabnuna 1.2
Tun pecypcos Pacxoo pecypcos na 1 eo. Hanuuue pecypcos
nPOOYKYUU
1-i1 Bz 2-11 BUJ 3-11 B
CoIpbe 3 2 2 60
DJIEKTPOIHEPTHsI 10 15 20 80
O6opynoBaHue 5 3 4 50
/[oxo0 om 15 12 10
peanuzayuu
eOUHUYDbL
npOOYKYuU

Heo6xomumo ompeaenuTh, CKOJbKO KaXJA0ro BHJA MPOAYKIIUHU CIETyeT
BBIITYCTUTbh, YTOOBI OOIIMIA JOXO/] OT peai3alldd BBITYCKAeMOUN MPOMYKIIUU OBbLT
OBl MAKCHUMAaJILHBIM.

Jlns mocTpoeHuss MOACIH BBEACM OOO3HAUCHHMS: X; — KOJWYSCTBO M3ICTUI
MPOAYKIMU 1, X; — KOMHMYECTBO U3EIUN MPOAYKIMH 2, X3 — KOJTUYECTBO U3ACIUN
MPOAYKIINU 3.

3Has KOJWYECTBO KaXKJIOTO M3 PECypcoB, HCOOXOIUMOE JIJISi M3TOTOBJIICHUS
OJTHOM €IMHMIIBI TPOTYKIIUH, U 3aIachl ’TUX PECYPCOB, MOKEM COCTABUTH CHCTEMY
OTpPaHUYCHHM, OTIPEICIISIONIYIO0 00JIaCTh BO3MOKHBIX 3HAYCHHH X1, Xp H X3!



3X, +2X, +2X; <60,
10x, +15x, + 20X, <80,

5X, +3X, +4X, <50.

Taxkxe Ha TIEpEeMEHHBIC HajaralrTCs JOIMOJHUTEIbHBIE OrPaHUYCHUS,
TpeOyrolmue HeoTpuuaTenbHOCTH MX 3HaueHud (X, =0, X, =0 u X, =0, ecnu
COOTBETCTBYIOIIAS MPOAYKIIHS HE BBIITYCKACTCS):

X =20,X,20,%20.

Jloxo1, MoTy9aeMblii IPEANPHUATHEM OT PEATU3AMH X1 STUHUI TPOTYKITUH

1, X, eMMHULl TPOAYKIIMH 2 U X3 SIUHUI] TPOAYKIIUU 3, COCTABUT
F =15x, +12x, +10x,.

B ob0mem ciaydae wmaremaTthdeckas MoOJEIb TAaKOW 3aJadyd  MMeEeT
CIICYIOIINN BU.

Haiitu Bektop X = (X, X,,..., X, ) , MAKCUMU3UPYIOIIHIA (HYHKIIHIO

F=cX +C,X, +...+C X, (1.2.1)
IIpU OrpaHUYCHUSIX:
A Xy +apX, +..+a, X, = b1’
Ay X + 8y X, +..o+ 8y, X, =Dy, (1.2.2)

2n“*n

A X +a,,X +...+a,,X, =D
X;20,j=1..,n.

m?

(1.2.3)

1.2.2. 3agaya Ha HCMOJIBL30BAHHME MOLIIHOCTEH 000PY/A0BaAHUA

[Ipennpustne vMeeT m MOJENEHW MAIllMH Pa3JIMYHBIX MOIIHOCTEW. 3aJaH
IUIaH [0 BPEMEHU U HOMEHKJIaType: [ — BpeMs paboThl KaKIOW MAallUHBbI;
IPOAYKIUH J-TO BUA JOIDKHO OBITh BBITYIIECHO He MeHee N; exuHuiI.

Heobxoaumo cocTtaBuUTh TakoW TuIaH paboThl 00OpYJOBaHUS, YTOOBI
o0ecrieunTh MUHUMAaJbHBIE 3aTpaTbl Ha MPOU3BOJACTBO, €CJIM HU3BECTHBI
NPOM3BOIUTEIILHOCTD Dj KaK10M I-i MAIIIMHBI IO BBITYCKY |-T'O BHUa MPOIYKIHMH U
CTOMMOCTh C, CIUHUIBI BPEMEHH, 3aTPaYyMBaeMOro I-ii MAalIMHOW Ha BBIMYCK |-TO
BUJAa TPOAYKIMU. TeM cambIM TpeOyeTcs ONpeAeTuTh BpeMs X; paboThl I-if
MAIlIMHBI TI0 BBITYCKY J-TO BHJA MPOIYKIMH, OOCCIICUMBAIOIICE MHHUMAIIbHBIC
3aTpaThl Ha MPOU3BOJCTBO TMPHU COONIONCHWW OTpPaHUYEHU Ha oOliee Bpems
paboTel MamuH [" 1 3aaHHOE KOJIMYECTBO NMPOAYKIMH K.

Tax kak TpeOyeTcs ompenenuTh MUHUMaJbHBIC 3aTpaThl HA MPOU3BOJICTBO,
TO 1eTieBasi QyHKITUS BBIPAXKAETCS CIEIYIOIINM 00pa3oMm:

Z =73 % CiX; —>min. (1.2.4)

i=1 j=1
Tak kak 1O YCIOBHUIO 3aJa4dl MalluHBI pabOTarOT 3aJaHHOe Bpems 7, TO
JITAHHOE€ OIPaHUYECHUE MOYKHO 3alliUCaTh B BUE



leu :T|1|:1121’m (125)
j=

OrpandueHue Ha 3aJlaHHOE KOJMYECTBO MPOIYKUUU OYyAET BBINISIICTh
TaKuM 00pa3oM:

>bx =N, j=12,.,n. (1.2.6)
i=1

Ilpumep. llpennpusitue JTOMKHO 32 BpeMs 1  BBINOJHUTH IUIAH
IIPOU3BOJICTBA ABYX BUIOB m3aenmul P; u P, Ilpu s3TOM nmima mpousBoAcCTBa
KKJIOTO BHJa MOXET OBITh MCIIOJIH30BAHO 000PYyIOBaHMUE ABYX Tpynn A; vl A; (m
= 2). [Ipon3BOIUTENBHOCT KaXKIOW TPYIITBI 00OPYIOBAHKS Pa3IMyHa B 33acTCsI
BEJIMYMHOU @jj, CTOMMOCTb E€IWHUIBI BPEMEHH pPabOThl 000pYIOBaHMS IIpH
M3TOTOBJICHUH OJJHOW €JMHUIIBI IPOLYKIMH BbIpaXkaeTcs BeInuuHoi by, i, j =1, 2.

TpeOyeTcsi cOCTaBUTh ONTUMAJBHBIN TUIaH PaOOThI Tpymn 000pyIOBaHUA,
Ipyu KOTOpOM OyAeT BBHINOJHEH IUIaH BBIMYCKa MPOJYKIUU C MHUHHUMAJIBHON
ceO0EeCTOMMOCTBIO U B 3aJlaHHBIN CcpoK. [lmaHoBoe KonmmdecTBO m3Aenuii Buaa P
coctaBisier He MeHee N; mTyk (N; = 8000), a u3aenuii Buga P, — He menee N,
mtyK (N, = 4000). XapakTepucTHKH Mpoliecca MPOU3BOICTBA U3ICIHN C TOMOIIBIO
0o00opy10BaHUs pa3IMUHbBIX TPYIII MpeIcTaBieHbl B Ta0d. 1.3. Pecypcel BpeMenu 1-
i u 2-ii rpynnsl o6opynoBanus paBHbl 400 1 300 yacoB COOTBETCTBEHHO.

Tabmuua 1.3
I'pynna IIpouzeooumenvrocmso Yoenvuas cmoumocme,
obopydosanus 0bopydoeanus, uim./4ac pyo./4ac

Pl P2 Pl P 2
A 30 20 2 4

(a11) (a12) (b1) (bi)
A, 40 35 3 2

(21) (a22) (b21) (b22)

BBengem o0o3HaueHus: X;; — BpeMs, B T€UEHHWE KOTOPOro MepBas rpymma

o0opynoBaHusi OyneT MPOU3BOAUTH MEPBHIN BUJl U3ACIUMN; X1, — BpEMs, B TEUCHUE
KOTOpOro mepBasi rpynmna o0opyaoBaHus, OyaeT NPOM3BOAMTH BTOPOM BUJ
U3JIENUS; X1 — BPEMsi, B T€UEHUE KOTOPOro BTOpas rpymnmna o0opyAoBaHUs Oynaer
MIPOU3BOJIUTh MEPBBIA BUJ W3JEIUN; Xy — BPEMS, B TEUEHUE KOTOPOrO BTOpas
rpynmna o0opyaoBaHusi OyJe€T TPOU3BOAUTH BTOPOU BUA U3JAEIHMA.
CocTaBuM CHUCTEMY OTPaHMYEHHUM, YYMTHIBAIOIIUX IUIAHOBBIE MEPHOIBI 717,
T, v IIaHOBBIE 3a/1aHUSI KOJIMYECTBA Kaxka0r0 Buaa uaaenuii Ny, Na:
X1+ X, =Tp,
Xp + X5 =T,
(1.2.7)
a‘11)(11 + a'21 > Nl’
a12X12 + a22X22 2 N2'
Ha mnepemeHHBIE X171, Xi12, Xp1, Xpp HAJaAraroTcsl JIOMOJIHUTEIbHBIE
OrpaHUYeHMs], TPEOYIOIINE HEOTPUIATEIIBHOCTH UX 3HAYCHUI:
X,; =2 0,%,>0,X,, >20,x,, >0. (1.2.8)



Pemaercs 3amaya Ha MUHUMYM 3aTpaT Ha MIPOU3BOJACTBO. Torga cTOMMOCTh
U3TOTOBJICHHUSI TPOAYKIIMM MOXXHO 3alHcaTh B BUJAE CIEAYIOMIEH IeJIeBOM
GbyHKIUU:

= bllxll + b12X12 + b21X21 + b22X22 - mln '

OxoHyaTenpHO 3amada (GopMymupyercs: ciemyromuMm odpasom. Tpebyercs

Haiitu Takod mman X =|| X, [,i, ] =12, npu KoTOpOoM NOCTHraercs MHUHUMYM

3HAYEHUS 11eJIeBON PYHKIINH
F=Dby,X, +0,X, + 0, X, +0,,%,, (1.2.9)
nipu orpannuenusx (1.2.7), (1.2.8).
B uncioBeIx 3HaUeHUAX 3a7a4a OyIeT 3amucaHa B CIECIYIONIEM BUIE:
F =2x, +4X,, +3X, + 2X,, = min,

X,; + X, =400,
Xo; + X5, =300,
30x,, +40x,, > 8000,
20x,, +35X,, > 4000,

X, 20,%X,2=0,%,, 20,x,, 20.
1.2.3. 3agaya Ha cocTaB/ieHHe PALIMOHAJIBHBIX CMeceil

[Tycth pupma mMeeT BO3MOXKHOCTh TOTOBHUTH DPa3jIMYHBIC BHUILI CMeced
(MpOAYKTOB) M3 3aKylaeMblX PAa3JIMYHBIX BHUJOB ChIpbsi. KaxIblil BUA CBIPBS
COJIEPKUT PAa3HOE KOJUYECTBO MUTATEIHbHBIX KOMIIOHEHTOB (MHTPEIUEHTOR).

VYcTaHoBIEHO, YTO MPOAYKIUS JTOJDKHA YAOBIETBOPATH MO KpalHeW mepe
HEKOTOPbIM MHUHUMAJIBHBIM TPEOOBAHUSAM C TOYKH 3PEHUS MUTATEIBHOCTU
(mone3noctu). Ilepem pykoBojacTBOM (GUPMBI CTOUT 3adada  OINPEIACIUTH
KOJINYECTBO KAXKIOTO I-r0 ChIPhsi, 00Pa3yIOIIEro CMECh MUHUMAIbHONH CTOMMOCTH
pu COOMIOICHUU TpeOOBaHUM K 00IIIeMY PacXoay CMECH U €€ MTUTATEITbHOCTH.

BBezneM ycnoBHBIE 0003HAYEHUS: X; — KOJMYECTBO I-TO CHIPbS B CMECH; 11 —

KOJIMYECTBO BHJIOB CBIPbS; N — KOJUYECTBO MHIPEIAUEHTOB B CBIPHE; ajj —
KOJINYECTBO I-T0 MHIPEIUCHTA, COMEPIKAIIETOCs B CIUHMIIC |-TO BHA ChIpbs; D] —
MHUHHMAaJIbHOE KOJHYECTBO I-TO MHIPEAMEHTA, COJCPIKAIIEIOCs B CIUHHUIIC CMECH;
Ci — CTOMMOCTb AMHUIIBI I-TO CHIPbS;  — MUHUMAJIbHBIN BEC CMECH.

B o6miem Bujie 3a1aua MOXKeET ObITh 3aMicaHa

Z = icixi — min (1.2.10)

IIPH CIEIYIOIINX OFpaHH‘IeHHSIXil
Y% 2q (1.2.11)

— Ha OOIIMI pacxoj CMecCH; -
gaﬁxi >b;, j=12,...,n, (1.2.12)

— Ha IIUTaTCIIbHOCTb CMCCH,



X, 20,i=12,...,m,

— Ha HEOTPULATEJIbHOCTh MEPEMEHHBIX.
Ilpumep 1. [Insg >KU3HEIEATEILHOCTH 4YEJIOBEKA CPEHErO BO3pacTa
eKeHEBHO HEOO0X0 Mo NoTpeOaTh 118 r 6enkoB, 56 T xupos, 500 T yrieBooBs,
8 T MUHEpaJBHBIX coJieil. Konn4yecTBO NMUTATEIbHBIX BEIIECTB, COAepKamxcs B 1
KI TPOAYKTOB MHUTAHMWS, a TaKXe CTOUMOCTb JTHUX IMPOAYKTOB B Mara3suHe
npuBeneHbl B Ta0d. 1.4. Tpebyercsi cOCTaBUTh CYyTOYHBIN PALIMOH, COACPKAIIUNA HE

(1.2.13)

MEHEE  YKa3aHHBIX  BBHINIE  HEOOXOMMMBIX  MUTATEIBHBIX  BEIIECTB U
00eCIeuynBaOIINA MUHIMATHHYIO OOIIYI0 CTOUMOCTD 3aKyIaeMbIX TIPOIYKTOB.
Tabmuna 1.4
Ilumamenvhobie Cooepoicanue numamenvHblx geujecms 8 1 k2 npoodykmos, 2
sewecmaa
Msco Puiba Macno |Kapmoge| Cuip Kpyna
Jib
benku 180 190 70 21 260 130
Kupst 20 3 865 2 310 30
VrieBoasl 0 0 6 200 20 650
MuHepalbHbIe 9 10 12 70 60 20
coJin
Cmoumocmo 1 70 100 60 15 150 20
K2 NpooyKma,
pyo.

O6o03HauuM yepe3 Xy X,, ..., Xg KOJMYECTBO MOKYMAaEeMOIo KaXKJOro BHUAA
npoaykrta. Torna ueneBas GyHKIUS JaHHOU 3a7a4l — 00eCTICUeHUE MUHUMAIbHBIX
3aTpaT Ha MOKYIKY MPOAYKTOB MUTAHUS — OYJIET 3aliCaHa B BUJIC

F = 70x;+ 100x,t+60x3+ 15x4+ 150x5+ 20X6 - min
IIPY CIETYIOIINX OTPAHUYCHUSX:

180x, +190x, + 70x, + 21x, + 260x, +130x, >118,
20x, +3x, + 865X, + 2x, + 310x, + 30x, = 56,

6X, + 200x, + 20x, + 650x, =500,

9x, +10x, +12x, + 70x, + 60x, + 20x, =8,

X, 20,x,20,x,20,x,>20,x5>0,x, >0.

Eme oaumH knmacc Mojenei, aHaJIOTMYHBIX PACCMOTPEHHBIM  BBIIIE,
BO3HHMKAET TP  PEIICHHWH OSKOHOMHUYECKOW  MpOoOJIeMbl, CBSI3aHHOW C
U3TOTOBJICHUEM CMECEH  paslW4YHBIX O KHUAKOCTEH C  IEJTbI0  IMOTYYCHUS
TTOJIB3YFOIIMXCS CIIPOCOM T'OTOBBIX IMPOIYKTOB.

[IpencraBum cebe ¢GupMy, TOPTYIOUIYIO Pa3IMYHOrO poja MPOJYKTaMU,
KOKIBIM W3  KOTOPBIX  SIBIISIETCSA  CMEChIO  HECKOJBKMX  KOMIIOHEHTOB.
[Ipeamonoxum, 4yto 3Ta ¢upMa IUTAHUPYET H3TOTOBJICHHE CMECEH m BHJIOB.
O6Go3HauMM uepe3 X; KOJIMYECTBO JUTPOB I-TO KOMIIOHEHTA, UCIIONb3YEMOrO Ul

NOJy4YeHHs J-ro TpoaykTa. Torma mepsasl TpyIa OrpaHHYCHHA OTHOCUTCS K
o0beMaM MOTPeOIIEMbIX KOMIIOHEHTOB:



m
X; <S;,1=12,...,n,
=1
riae S; — o0beM I-To KOMIIOHEHTa, KOTOPBIM pacrojaraet (upmMa B Hadaie
IUTAHUPYEMOTO TIEpUO/IA.

Bropas rpynmna orpaHuueHHM OTpakaeT TpeOOBaHME, 3aKIFOYAIOIICeCs B
TOM, 4TOOBI 3aIUITAHUPOBAHHBIA BBIMYCK MPOMYKIIMH XOTS Obl B MHHUMAJIbHOM
CTCIICHU YJIOBJICTBOPSUT HMEIOIIMICA CIOPOC HAa KaXKIbld W3 TMPOU3BOIAMMABIX
IIPOJIYKTOB, T.€.

inj <D, i1=12..m,
i=1

rae Dj — MuUHUManpHbBIA cIpoc Ha MPOAYKIMIO | B TEUEHUE IUIAHUPYEMOTO
nepuoja.
Tpetrbst rpymnma orpaHUYeHHl CBsi3aHa C TEXHOJOTHYECKUMH OCO-

6CHHOCTSIMI/I, KOTOPBIC H€O6XOI[I/IMO IIPUHUMATb BO BHUMAHHC IIpu
IIPpUTrOTOBJICHUHU CMCCH. Haan/IMep, OTHOHICHHUC MCKAY obbemMaMu ABYX
KOMITIOHCHTOB B IIPOLCCCC ITOJTYUCHUA j'FO MMPOAYKTa BBITJTIAJAUT TaAK:

X,

X

>r,wm X; —r-X,, 20.
i+1]
rzie I — HeKoTopas 3aJaHHasi KOHCTaHTA.

O0603HauuB uepes P, MIOXOJ C CIMHUIIBI TIPOIYKIMH Xij, 3AIUIICM ICTEBYIO

byHKIHIO:

Ilpumep 2. CrangapTOM NPEAYCMOTPEHO, YTO OKTAHOBOE YHCIIO
aBTOMOOMJILHOTO OeH3MHA A-76 MOJKHO OBITh HE HMXKE 76, a COJIEpIKAHUE CEPhI B
HeMm — He Oomee 0,3%. Jlnd H3roTOBICHHMS TAaKOro OCH3WMHA Ha 3aBOJC
UCTIONB3YEeTCSI CMECh M3 YeThIpeX KOMIOHEHTOB. JlaHHBIE O pecypcax
CMEIIMBAEMbIX KOMIIOHEHTOB, HX C€0ECTOMMOCTH M X OKTAaHOBOM YHCIIC, a TAKXKE
O COJIepKaHUU Cepbl MPUBECHBI B Ta0. 1.5.

Tabmuma 1.5
Xapakmepucmuxa Komnonenm asmomobunvrnoco bensuna
Nel Ne2 Ne 3 Ned
OKTaHOBOE YHCJIIO 68 72 80 90
Copeprxanue cepsl, % 0,35 0,35 0,3 0,2
Pecypchl, T 700 600 500 300
Cebecmoumocmo, Oen. eo. 3a m 40 45 60 90

Tpebyercss omnpenenuTh, CKOJIbKO TOHH Ka)XJOTO KOMIIOHEHTa CIIEIyeT
UCIoNIb30BaTh s noiayyeHus 1000 T aBToMmoOmiibHOro 6eH3uHa A-76, 4ToObI €ro
ce0ecTOMMOCTh Obljla MUHUMAIBHOM.

[leneBast pyHKIHS TaHHOW 3a/1a4M 3aMCHIBACTCS B BUC

Z =40x, +45x, +60x, +90x, — min.

[lepBoe orpaHrUeHUE MO OKTAHOBOMY YHCITY:

68x + 72X, +80x, +90x, > 76-1000.

BTOpOG OI'PaHUYICHUC 110 COACPKAHUIO CCPLI:
0,35x, +0,35x, +0,3X, +0,2x, < 0,3-1000.



[IpuBenem orpaHMYEeHUs MO UCIIOIB3YyEMBIM pecypcam:
X, <700.

X, <650,
X, <500,
X, <300,
X, + X, + X, + X, =1000.
HOCJIGI[HGG OTpaHUYICHUC JOJIKHO OBITH Ha HCOTPHULATCIIbBHOCTL BBCIACHHBIX

IMCPCMCHHBIX, T.C.
X,20,x,20,%x,>0,%, >20.

1.2.4. 3agaya o packpoe (0 MUHUMH3ALUH 00PE3KOB)

JlaHHas 3ajgadya COCTOMT B pa3pabOTKE TAaKMX TEXHOJIOTMYECKHX IUIAaHOB
pPacKpos, MpU KOTOPBIX MOTYyYaeTCsi HEOOXOIUMbIA KOMIIJIEKC 3ar0TOBOK, & OTXO/IbI
(o pyMHe, MIoIAaU, 00BEMY, MacCE UM CTOMMOCTH) CBOASTCS K MUHUMYMY.

Hanpumep, Ha nmunopame umeercst 00Ib110€ KOTUYECTBO JOCOK JTMHOM 3 M.
WX cnexyeT pacnuiuTh HA 3arOTOBKM ABYX BHIOB: JuHOW 1,2 M 1 0,9 m. [Ipnuem
3arOTOBOK KaXKJIOrO0 BHJA JOJDKHO OBITH ToJiydeHO He MeHee 50 u 81 miT.
COOTBETCTBEHHO.

Kaxxmas nocka MOXeT OBbITh pacliieHa HECKOJIBKUMHU CIIOCOO0aAMU:

a) Ha 2 3aroToBKH 110 1,2 M;

0) Ha 1 3arotoBky 1o 1,2 M u 2 3arotoBku 10 0,9 wm;

B) Ha 3 3aroToBkH no 0,9 m.

Haiiti 4mcio 10COK, pacnmiiMBaeMbIX KaKJbIM CIOCOOOM Tak, YTOOBI Ha
3arOTOBKH JIFOOOT0 BH/IA ITOIIJIO HANMEHBIIIEE YUCIIO JOCOK.

O0603HauUMUM Yepe3 X1, Xy, X3 KOJTUYECTBO JIOCOK, paClUIUBAeMbIX 1-M, 2-M U
3-M crmoco0oM cOOTBETCTBeHHO. Toraa 1eneBas GyHKIHS OyAeT 3amucaHa B BUIE

Z =X +X,+X, = min
P COOTBETCTBYIOIIMX OTPAHUYECHUAX IO KOJWYECTBY 3arOTOBOK JUIMHOW 1,2 M u
0,9 m:
2X, + X, =50,

2X, + 3%, 281,
X, 20,%x,>0,%, 0.

1.2.5. 3agaua Ha BbIOOP NOPT(est HEeHHBIX OymMar

B ¢dunancoBoii cdepe, korma pedyb UjaeT 00 MHBECTUPOBAHHUU JACHEKHBIX
CpPEICTB B IIeHHbIE Oymaru (akiuu, BEKCess, OOJMraiiu), BO3SHUKAIOT TaKXKe
3aJlayu ONITUMU3AIINH, €CIIH JICHEKHBIE CPEICTBA

BKJIAJIBIBAIOTCSI B HECKOJBKO BHJIOB IIEHHBIX OymMar u ¢GopMHpyeTcs
nopTdenb aKTHBOB.

Hoxomnocte moptdens (D), cocrosiiero u3 »n akTUBOB, JOJXKHA OBITh
MaKCUMaJIbHOM. Tak Kak CTOMMOCTh IIEHHBIX Oymar B OyayllleM He ompejesieHa U
3aBUCUT OT MHOECTBa ()aKTOPOB, TO OyJIeM B KauyeCTBE KOJIMYECCTBEHHOU MEpPBI



UCIOIb30BaTh MOHATHE PHUCKA, W PUCK MOPTdenas He TOHKEH IPEBBIIIATh
nomyctumoro (Ry,,).

O0o03HauMB 4epe3 Vi, yIeNbHbIAM Bec I-f0 akTtuBa, O; — JAOXOAHOCTH Ii-I0
aKTHBa, I — CPEIHEB3BEIICHHYIO PUCKOBYIO COCTABIIAIONIYIO i-f0 aKTHBA, MOXHO
3aIMCaTh [EIeBYI0 (DYHKIIMIO JaHHOM 3a/1a41 B BHIC

n
D=>vd, — max.
i=1
OrpaHuYeHHUs JaHHOM 33/1a4d CBSI3aHBI C TEM, YTOOBI:
1) o6mwmii puck mopTdes He MPEBOCXOANIT 3a1aHHOTO PUCKa, T.€.

ivlrl S R()an ’
i=1

2) B Ka}KIILIﬁ AKTHUB JOJI’KHBI OBITH BKJIIOYCHBI TTOJI0KUTEILHBIC HMHBCCTHUIIHUHN
H BCC CPCACTBA JOJIKHBI OBITH MOJTHOCTBIO HNHBCCTHUPOBAHLI:

Zn:vi =1,
i=1

0<v, <1i=12,...m

1.4. AHaauTHYeCKHE METOIbI pelieHus 3a1a4
JIMHEHHOTr0 MPOrpaMMHPOBAHUSA

1.4.1. Pemienue 32124 JUHEHHOT0 MPOrpaMMHPOBAHUS C
HCIOJIb30BAaHHEM TAa0JIHYHOTO nmponeccopa Excel

Jns pemeHus 3amad JUHEWHOTO mporpammupoBanus B Excel mmeercs
HaJcTpoiika [louck pewenus. DTa HaICTpOMKa BbI3bIBacTCA W3 MeHIO Cepsuc.
Ecnu ee taM HeT, TO HEOOXOAMMO B OKHE Hadcmpoiiky, MOABISIONIEMCS TIOCIIE
BbITIOTHEHUS KoMaHa Cepeuc — Haocmpotiku yctaHoButh (uaxok Ilouck
pewenus. B Tom ciyyae, KOrja JaHHBIA (UIaXOK OTCYTCTBYET, HYKHO
nepeycranoButh EXcel 3aHOBO B peknMe BBHIOOPOYHOH yCTAaHOBKU C yKa3aHUEM
BKJIFOUEHUS TaHHOM (PYHKIIMH.

PaccmoTpuM ucnosib30BaHWE JAaHHOW HAACTPOWKH IS PELICHUSA 3a]a4
JMHEWHOTO POrpaMMHUPOBAHMS HA IPUMEpPE PELIEHUS 3aAaun U3 pasaena 1.3.1.

Ilocmanoexa 3adauu

[IpennpusiTie U3roTaBIMBAET U peaau3yeT JBa BUAA npoaykuuu — P; u Po.
s mpon3BoICTBA MPOIYKIIMM UCITOJIB3YIOTCS ABA BUA PECYPCOB — CHIPbE U TPYA.
MakcumanbHbl€ 3aMachkl 3TUX PECYpPCOB B CYTKM cocTaBisiroT 10 u 15 eaunun
COOTBETCTBEHHO. Pacxon pecypcoB Ha M3TOTOBJICHHE KaXIOr0 BUAA NMPOAYKLMU,
3arachl ¥ ONTOBBIE LIEHbI MPOJIYKIIMU MPUBEJEHBI B TAOJIHUIIE.

Pecypcui Pacxoowi coipvs na 1 eo. npodykyuu 3anac cuvipbs, eo.
Py P,
CoIpbe 1 3 14




Tpyn 4 2 26
Onmosas yena 3 3

N3BecTHO, YTO CYTOUHBIN CIPOC HA MPOAYKIMIO P; HUKOT]a HE MPEBBIIIAET
cnpoca Ha nmpoxaykiuio P, 6onee yem Ha 5 e., a cipoc Ha npoaykuuio P, HuKoTIa
HE MpeBbIaeT 4 e/. B CyTKHU.

Kak crmmanupoBaTh BBITYCK MPOAYKIIMH TPEANPHUATHS, YTOOBI JOXOJ OT €€
peanu3anuy OblJT MAaKCUMAJIBHBIM?

Mamemamuueckas mooenn 3a0auu

Marematuyeckass MOJENb OSTOM 3a7aud  HUMEET CIEAYIOIMA  BHI.

MakcuMu3upoBaTh 1ENEBYIO QYHKIIUIO
F =3x, +3X,

IPU CIEAYIOUINX OTPAHUYEHUSX:

1X, + 3x, <14 — 1-e oepanuuenue (na cvipve),

4X, +2X, <26 — 2-e oepanuyenue (Ha mpyo),

1x, —1x, <5 — 3-e oepanuuenue (cnpoca 1),

0x, +1x, <4 — 4-e oepanuuenue (cnpoca 2),

X, X, =20.

HyneBble W enuHuyHblE KOA(DPUIMEHTHI SBHO YKa3aHbl B (opmynax
orpaHuveHuit s ynodcTra BBoga Gpopmyi B Excel.

Pewienue 3a0auu. J{ns penieHus 3TOM 3a7a4dl C MOMOIIBIO TAOJIUYHOIO
npolieccopa HeOOXOUMBI CIIETYIOIINE TEUCTBUS.

1. Co3nats B EXcel Tabnuny Buga:

A | B | © | D | E [ F |
1 | Pecypcelu MNapameTprl
2 cnpoc F1 P2 OrpaHHYeHHA | DTHOWEHKA | 3anack
3 |Cripke 1 3 == 14
4 |Tpyn 4 2 == 26
5 |Cnpoc 1 1 -1 <= ]
b |Cnpoc 2 0 1 <= 4
7 |KonuyecTeo 0 0
8 |UgHa 3 3
8 |Fix)

B 3areHeHHbIX 00JacTIX HEOOX0AUMO OyIeT BBECTH (hOPMYJIBI JJIs LIEJICBOM
(GYHKUMU U TMHEHHBIX OrpaHUYECHHM.

3HaueHHs IEPEMEHHBIX OonopHOro miaHa (Koauuecmeo) ona Py u P, moryr
OBITh 3aJ]JaHbl BPYUHYIO, UTO MO3BOJIUT YCKOPUTH MPOLECC MOoucKa pemenus. Ecnu
3HAUEHUA OMNOPHOTO TIUIAHA HE 3aJaHbl, TO MpOTrpaMMa ONpelesieT HX
aBTOMATHYECKHU.

2. B sueiike B9 nns BbIYMCIICHMS] 3HAYEHUS IICJIEBONM (DYHKIIMU BBECTHU
dopmyny =CYMMIIPON3B(BS:C8;$B$7:$C$7), koTopas HaXoguT CyMmy
MONapHbIX NpousBeneHuil sueek ¢ 1eHamu (B8:C8) Ha Aueliku co 3HAYECHUSIMU
napametpoB ($B$7:3C$7).



KoopauHnatel siueek ¢ KOJIMYECTBEHHBIMU 3HAa4eHUsIMH napamerpoB Pi u P;
npeoOpa3ytoTcs K abCOIOTHOMY BUAY Uil YI00CTBa JallbHEHUIIEro KOMUPOBAHUSA
bopMyIIbl B SIUEUKH ¢ OrpaHUYeHUsIMU. JJ1s1 Takoro mpeoOpa3oBaHusi HEOOXOIUMO
npu Habope (Gopmysibl MOCie BBIIEICHUS HYKHOTO JUana3oHa sYeeKk B Tabiulie
(B7:C7) naxarsb knaBunry F4.

3. s 3aganust orpaHnyeHuit o pecypey Coipwe B sueliky D3 ckonupoBaTh
bopmyny wu3 suediku B9, 3amenuB pauanazon ueH (B8:C8) na nmanazon
napameTpoB pacxona ceipba (B3:C3). B pesynbrate B sueiike E3 momyuutcs
dopmyna =CYMMITIPON3B(B3:C3;$B$7:$C$7). [lnst 3amaHust OCTalbHBIX
OTpaHUYEHUI CKOMMPOBATh BHOBb BBEJICHHYIO popmyiy B sueiiku D4, DS u D6.

4. Tlocne co3ganust TaOIUIIBI C UICXOJAHBIMH JAaHHBIMU YCTAHOBUTH KYpCOp B
sueiiky ¢ popmyroii uenesoit pynkuuu (B9) u BeiOpath B MeHI0 Cepsuc GpyHKINIO
Tlouck pewenus. 3aTeM 3aMOIHUTH MOJIS B MOSIBUBIIEMCSI OKHE (cM. puc. 1.4.1):

BEINonHHTE I

PEEHOM: (% MAKCMMANEHOMY SHAYEHMHD £ sHAYEHMHD! |EI
SaKpeITe

r MHHHManeEHOMY ZHIYEHMHD

WCTAHOEHTE LENEEYHD AHEHKY

sMEHIA AYEHER;

|$E$?=$C$? j‘_] MpEANONO¥HTE |
SO PAHHHEHHA: [NapaMeTpel |

igﬁ ::: ég ﬂ AoBaETE |
igig :i 3 M5MEHHTE |
j ¥AanMTe |

Puc. 1.4.1

BOCCTaHOEMTE |
CMpaeka |

B noJie Ycmanosums yenesyro sauelxy NOJDKEH MOSBUTHCA alipec sSUehKu
¢ popmyioii ieeBoi GyHKIMHU (B 1aHHOM ciydae $B$9);

® YCTAaHOBUThH IMEpEKIoYaTeIb BHUJA ONTUMH3ALMU B Toye PasHoi. B
MOJIOKCHUE MAKCUMANbHOe (MUHUMANbHOE) 3Ha4eHue, TIpU HEO0O0-
XOJMMOCTH HAaWTH MAaKCHUMYM WJIM MUHUMYM II€JICBON (DyHKIIHH;

B nojie M3meHss sAueliku yKa3aThb JMANa30H SYEEK CO 3HAYCHUSIMU
napaMeTpoB 3ajilaud, BBIJIEUB €ro B Tabiuile. B manHOM mpumepe 310
sueiiku $B$7:$C$7;

B nojie Ocpanuyenus 3aaTh BUA U 3HAYEHUS orpaHuueHui. Jjis sToro
YCTaHOBUTh KypcOp B T0OJI€ BBOJA OTPAHWUYCHHM M HAXKATh KHOTMKY
Jlobasums. Tlocne dero B MoSIBUBIIEMCSI OKHE /[oOasieHue 0cpaHuyeHus:
(cm. puc. 1.4.2) BBectu B mnojie Ccovuika Ha sA4euxy aapec SYEUKu ¢
dbopMysI0if COOTBETCTBYIONIErO OrpaHuueHus (Hampumep, D3 s
pecypca cuipve). 3aTeMm BBeCcTH B moje OepaHuueHue TPenebHOE
3HAQYEHUE COOTBETCTBYIOLIErO0 3amaca (Uil pecypca culpbe OHO
HaxoauTcs B siuelike F3) u BeIOpaTh Bu OTHOMICHUS (<, >, = U T.II.).



[Tocne nHaxatus kHomku Jlobasums (i OK 11 BBOJA IIOCIIEIHETO
OTrpaHUYCHMS ) JAHHOE OTPAaHUYCHHE ITOTAACT B CITUCOK OTPAaHUYCHHUH 3a1a4H.

C nomol1ipio KHOMOK Yoanums n Uzmenums MOKHO YAAIATh BbIJICJICHHBIC B
CIIUCKE OTPaHUYCHUS WM BHOCUTH B HUX HCIIPABIICHUS.

el
CCBIME Ha AHeRky! O paHHHEHHE:
[$043 ] <= - | Y

FY

OR I OTMeH] BAEHTE | CNpaska I

==
Len
AEOHY bl

Puc. 1.4.2

5. Ilocne 3amonHeHus BceX IOJIEM OKHA Ha)XaTb KHONKY [lapamempul U B
OTKpBIBIIEMCS OKHE [lapamempwr noucka peutenusi (cM. puc. 1.4.3) ycTaHOBUTH
bnaxku Jlunetinas modens 1l pelIEHUs 3a/1a4d JTUHEHHOTO TPoPaMMUPOBAHUS U
Heompuyamenvuvie 3nauenus, ecliv Takue OTPaHUYECHHS HAKIIAJbIBAIOTCA HAa BCE
NIEpEMEHHBIE 33/1a4H.

B 3TOM OKHE MOKHO TaK K€ ONPENEIHUTh MapaMeTpbl MPOLECcCa PELICHU:
IIPENEIBHOE BpEMs IOMCKA PELICHUS, MaKCHUMAJIBHOE KOJIMYECTBO HTEPALNN,
TOYHOCTh U T.N. Pnaxok [lokaszvieamsv pe3yibmamsl UTEPALUN IO3BOJSET 110
miaraM — CJIeIWTh 32 MOucKoM  pemeHusa.  Dumaxox  Aemomamuueckoe
MacwmabupoéaHue BKIIOYAaeTCs B TOM clyyae, Korjza pa30poc 3HaueHui
[IapaMeTPOB OYECHb BEJIHK.

MNapaMerpbl NOMCKE PEEHHA ilil

MakCcHHanEHOS BpetA; CEEYHA | Ok

MpeAenEHOE YHCND HTEpaUKA: |100 OTHEHS

CITHICHTENEHAA NOrpPEWHICTE: II:IJI:II:II:II:II:II JarpysHTe MOAEME, .. |

AonyCTHMOE OTKNOHEHHE! IE Y COXPaHMTE MOAENE. .,
CX0AHMOCTE! IEIJIZIEIEII Crpaska

™ DMHefinan noasns [ AEToMaTHYECKOE MaCWTAOHPOEaHHE

[ HeoTpMUATENEHRIE SHAYEHHA [ NokaskiBaTe pesyNETATE! HTEDALMI

UeHKH——— d3HOCTH eToA NOWCKa

= nuHefinan * npamee %' HeroTona

i~ KEaApaTHUHaR i~ WeHTpansHEE ™ conpAwEHHEN: FpaAHEHTOE
Puc. 1.4.3

6. 3aaB Bce mapaMeTpbl, HAXKATh KHOIKY Buinosnums 1Jisl IOWCKA PEIICHUS
3amaun. Ecnu perieHwe HalJAeHO, TO TMOSBISETCS OKHO C COOTBETCTBYIOIIUM
coobmenrem (Cm. puc. 1.4.4). Pe3ynbTraTsl pelieHus MOTYT OBITh COXPAaHEHBI B
daiine 3amaund B BHJE CIICHapWsl WM JOOABJICHBI B BHJIE OTIEIBHBIX JIMCTOB
Omuem no pezynomamam, Omuem no ycmouyugocmu u Omuem no npedenam. J{ns
COXpaHEHUsI PE3yNbTaTOB B BHJIE JINCTOB HEOOXOIMMO TPEIBAPUTEIHLHO B TOJIE
Tun omuema BBIIETUTH TpeOyeMbIe THUIBI OTYETOB. B 3TOM k€ OKHE MOKHO



OTKa3aTbCAd OT IMOJYYCHHBIX pemeHHﬁ N BOCCTAHOBHUTb HCXOAHBIC 3HAYCHUA
NCPEMCHHBIX.

PE3'¥'III:TE|TI:|-I noyvcCKa peleHHA

PeweH1e HakiaeHD, Boe OrpaHKHEHHA M Y CNoEMA
ONTHMANEHOCTH ERINONHEHE.

il

Tvn oT4ETa

‘PesynETATE
¥CTOMYHEOCTE
Mpeaenel

% CoxpaHHTE HARAEHHOE PELLEHHE
=l

CMpaeka |

e BOCCTEHOEMTE MCXOAHBIE SHAHEHHA

o |

OTHEHA | COXpaHKTE n:u.EHapHﬁ...l

Puc. 1.3.4

Omuem no peszyromamam tipuBeneH B T1abn. 1.3.1. B manHOM oTuete B
rpadax Pe3yarbmam BBIBOASTCS 3HAYCHUS IE€JIeBOM (DYHKIIMM M ONTHMAIBHOTO
IaHa, a Tak)Ke 3HAUYeHUS HCXOIHOro omopHoro miaHa (rpada Hcxoownoe
sHauenue). Kpome TOro, ykasbIBaeTCsi, KakKh€ OTpaHUYCHHS  SBIISIOTCS
CBS3aHHBIMH, T.€. OTPAHUYECHUS C Je(DUIIMTHBIM PECYpCOM, a Kakue — HeT (rpada
Cmamyc), ¥ TPpUBENCHBl 3HAYECHUS] COOTBETCTBYIOIIUX JCHUIIMTOB IO BCEM
orpannueHusm (rpada Paznuya).

Tabnuua 1.4.1
[leneBas sueiika (MAaKCUMyM)

Sluetika Nms Ucxonnoe 3nauenne Pe3ynbprar

$B$9 F(X) 0 24
N3Mmensiemble SUeKu

Sluelika Nwms HcxonHoe 3Hauenue Pe3synbprar

$B$7 Komuuectso P; 0 5

$C$7 Komuuectso P, 0 3

OrpaHnueHus

Suelika Nwmst 3HauCHUE dopmyna Cratyc  Pasznuna

$D$3  Ceipse 14 $D$3<=14 cesizanHoe 0
OrpanuyeHus

$D$4  Tpyn 26 $D$4<=26 csazanHoe 0
OrpanunyeHus

$D$5  Cmpoc 12 $D$5<=5 He CBs3aH. 3
OrpaHndeHus

$D$6  Cmpoc 23 $D$6<=4 He cBsaszan. 1
OrpaHndeHus

Omuem no ycmotiuugocmu BBIBOIUTCS B CIenyIoNIeH dhopme.
Tabmuna 1.4.2 VI3aMeHsembie sueiku

Suenka  |Ums Pesynsr. |Hopmup. [|LlemeBou |Homyct. |Homycr.
3HAUYEHHE |CTOMMOCTH |KO3(Dd. YBEIWY. |YMEHBIIL
$B$7 Kosmyect |5 0 3 3 2
BO P,




$C$7 Komuuecr |3 0 3 6 15
BO P>

OrpanuyeHus

Sueirika  |Ums Pesynbr. |TeneBast |Orpanuu. |[Jomyct. |Homycr.

3HAYCHHE |I[eHa pas, YBEIWY.  |yMEHBIII.
9acTh

$D$3 Cripbe 14 0,6 14 25 5
OrpaHuY.

$D%$4 Tpyn 26 0,6 26 7,5 10
OTpaHMY.

$D$5 Cmpoc 1|2 0 5 1E+30 3
OrpaHud.

$D$6 Cmpoc 2|3 0 4 1E+30 1
OrpaHud.

B sTom oTdere BBHIBOAATCA NOMYCTHUMbIE OTKJIOHEHUS (Tpadsl [onycmumoe
yeenuuenue u JJonycmumoe ymenbuienue) OT 3alaHHbIX 3HAYCHUI pecypcoB (rpada
Oepanuuenus Ilpasass uwacmv) W 1ueieBblx Kodhdummentor (rpada [lenesot
K02¢(hpuyuenm). B ATHX Tpenenax HM3MEHEHUS PECypCOB MOXKHO TPOU3BOIHTH
OLICHKY M3MEHEHHUs LEeJIeBOM (YHKUHMHU C TOMOIIBIO JIBOWCTBEHHBIX OLIEHOK (CM.
[7]). Camu 3Hau€HUs JBONCTBEHHBIX OLIEHOK PECYpCOB NpHBEACHBI B rpade 7ene-
sas yena. llpenensl W3MEHEHMs LENEBBIX KO3((UIMEHTOB 3adatoT 00JacTu
HEM3MEHHOCTH ONTUMAIBHOIO 3HAYEHUS LENEBON (PYyHKIUU.

Bonpiive 3HaueHus npeaenoB H3MeHeHus 3HaueHui, Hanpumep 1E+30 (T.e.
10°°) mns BepxHel TpaHMIBI HA CIIPOC, O3HAYAIOT (HAKTHUECKOE OTCYTCTBHE
BEpPXHEN TIpaHULbl. DTO XapaKTepHO Al HeAe(UUUTHBIX PECYpCcOB, 3HAUCHUE
KOTOPBIX MOYKHO YBEJIMYUBATH 10 OECKOHEYHOCTH.

Omuem no npedenam umeeT BUA TaOIUIBI (cM. Taou. 1.4.3).
Ta6muma 1.4.3

Aueiika  IleneBoe umsa  3Havenue

$B$9 R(X) Py 24
Hueiika HN3mensiemoe  3Havenme HwmkHumit HeseBoit BepxHuit HeseBoi
UM npejaeJ pe3yJbTar npeaeJ pe3yJbTar
$B$7 Komaudaectso Py 5 #H/J1 #H/J1 5 24
$C$7 Komuuectso P> 3 1,894E-12 15 3 24

B sTroM oTdere mnpuBeneHb 3HAYCHUS HIDKHUX M BEPXHHUX IIPEICIIOB
W3MEHEHUS] TEPEMEHHBIX ONTUMalibHOTO TuIaHa (rpadsl Huowcnuti npeden u
Bepxnuii npeden) w Juisi HAX JaHbl COOTBETCTBYIOIIME ONTHUMAJIbHBIC 3HAUCHUS
ueneBor pynkuuu (rpadul [lenesoti pesyromam,).



BapuanTbl 3agaHuii 1151 pelieHus 3a1a4 NPUHATHE PeleHuii
MeTOIaAMU JTUHEHHOr0 MPOrpaMMHUPOBAHUS
3AJIAHHME 1. 3agauy cBoero BapuaHTa u3 3agaHus Ne2
JadopaTopHoiipadoTnl Nel pemuth cpeacrBamu Excel.
3AJJAHHME 2.

3anumuTe S3KOHOMHKO-MATEMaTUYECKYI0 MOJENb [Js 3aJa4d  CBOETO
BapHaHTa U peumre ee cpencTamu Excel.

1. U3BecTHO, YTO COAEp:KaHHE TpeX NHUTaTeNbHbIX BeuiectB A, B u C B
parmoHe Ao0mkHO ObiTh HEe MeHee 80, 60 m 30 emuHWUIl COOTBETCTBEHHO.
VYka3zaHHbIE TUTATENIbHBIE BEIIECTBA COAECPKAT TPU BHUJIAa MPOAYKTOB. ComepxaHue
€AVHMI] THUTATEIbHBIX BEIIECTB B OJHOM KHJIOTpAMME KaXXJIOrO0 M3 BHUJOB
IPOAYKTOB IPHUBEICHO B TaOJIHIIE.

Ilumamenvhoie sewecmsa Konuuecmso eOunuy numamenvuvix eeujecmas
I 1 i
A 1 4 3
B 2 4 2
C 2 1 3
Llena 1 ke npooykxma 10 12 8

Omnpenenure JHEBHOM paluoH, OOECHEYMBAIOMIMKA  IOJyYEeHUE He-
00XOMMOr0 KOJIMYECTBA MUTATENbHBIX BELIECTB, IPY MUHUMAJIbHBIX JECHEKHBIX
3arpaTax.

2. ToproBoe mpeanpusitue peanusyer 4 rpynmnsl ToBapoB (A, B, C u D).
HopMmel 3aTtpaT pecypcoB Ha KaAbI THII TOBapOB, JTUMHUTHI PECYpCOB, a TaKKe
JOXOJl Ha €IWHUIYy KaXKIOW NPOAYKIHMH 3anaHbl B Tabmuie. OnpeaenuTs
IUIAHOBBIA 00BEM MPOAAXK M CTPYKTYypy TOBapooOOpOTa Tak, 4YTOOBI JOXOJ
TOPTOBOTO NPEANPUATHS ObIJT MAKCUMAJICH.

Buowl pecypcos Hopma 3ampam pecypcos na 1 eo. mosapa |  Jlumum
I'pynna A | I'pynna B |[pynna C | pynna D| pecypcos

PabGouee Bpems mpo- 0,2 1,2 3 0,8 1400
JIaBIIOB, YeJI.-4ac.
[Tnomans  TOPTOBBIX 0,5 0,2 0,1 0,05 200
3aJI0B, M
[Dnomanes CxIaacKux 3 0,5 1 2 1000
TTOMEIICHUH, M’
HaxknanHele pacxojbl, 5 7 4 8 800
pyo.
/[oxo0 ma eod. npo- 4 5 3 4
oykyuu, pyo.

3. Ilpeanpusitue MoxkeT paboTaTh MO IMATH TEXHOJIOTHYECKUM IMpolieccam
(Ty, Ty, T3, T4 u Ts), nprdeM KOJWYECTBO €AMHUIL BBIMTYCKAEMOUW MPOIYKIIUHU IO
pa3HbIM TE€XHOJIOTMYECKUM IpoleccaM 3a | €. BpeMEHU COOTBETCTBEHHO PABHO
300, 260, 320, 400 u 450 mT. B mnpormecce mNpOU3BOACTBA YUYUTHIBAIOTCS
cienytonue GakTophl: ChIPhE, SJICKTPOIHEPTHs, 3apIliaTa U HAKIATHBIC PACXOJIbI.



3arpaTh! COOTBETCTBYIOMIKX (PAKTOPOB MpH pabOTE MO Pa3HBIM TEXHOJIOTMYECKUM
npolieccaM B TedeHue | e. BpeMeHHU YKa3aHbl B HUKeceIyrolen Tadnuie.

IIpouszeoocmeennuvle 3ampamul npu pazniuunsvix mexronocusx |Jlumum
¢axkmoprul T, T, T3 T, Ts
ChIpbe 15 18 12 14 20 5000
DNIEKTPOIHEPTHUS 0,2 0,3 0,25 0,15 0,25 400
Omnnara Tpyna 60 50 80 60 70 16 000
Haxnaonvle pacxooul 15 18 20 10 19 10 000
HaiiTi mporpaMmy MakCHMaIbHOTO BBITYCKa MPOTYKITUH.
4. Pecropan "OxotHuk" oOcnyxuBaeTr oOenamMu  OJIM3JIE)KAIIUE

KOMMEPYECKUE MPEATPUSTHS, PUTOTABIUBAS TIEPBBIC U BTOPHIC OJIFOAA.

M3BecTHBI 3aTpaThl Ha TPOM3BOJICTBO, JOCTAaBKYy, HAKJIAJIHBIE PACXOIbI
MPOU3BOJICTBA M TOBAPOOOOPOT MJiA Kakaoro Omrona, cM. Tabmuily. [lmaHoBbId
GboHIT pecypcoB CIEAYIOUINl: 3aTpaThl HAa MIPOU3BOICTBO HE JOJIKHBI MPEBBIIIATH
850 yein.-yac; Ha AocTaBky norpedoutensiMm — 1200 yen.-yac; HaKJIAIHBIE PACXOJIbI
JOJDKHBI ObITH HEe Oosiee 2100 py6. u muian ToBapoobopora 5800 py6. M3BecTHa
TaKXKe JI0JI J0X0a OT KaXKJ0ro 0Jro/a.

TpeOyeTcst HaTH, KaKOe KOJMYECTBO KaXKJI0ro BUAa OJII0/1 HAJ0 BBITYCKATh
IPU 33JJaHHBIX OTPAHUYCHUSIX, YTOOBI 00ECIIEYUTh MAKCUMYM JI0OXOJa peCTOpaHa.

Pecypcul Hopmwvi 3ampam pecypcos na 100 61100
l-e 2-e 2-e 2-e npouee
011000 | msAcHOe | pvlOHOe | 080UWHOE
3atpatel Tpyma Ha mpo-| 3,4 5 38 2,6 23
W3BOJICTBO, YeJl.-uac
3aTpaThl TpyJa Ha JOCTaBKY, 2,1 5,2 51 2,8 3
YeJl.-4ac
Haknagaeie pacxosl, pyo. 6,4 8,5 8,4 10 6,1
ToBapoobopor, pyo. 25 37 23 22 20
/[ox00, pyo. 15 3,0 5,4 0,8 1,2

5. M3narensckuit mom "OHUKC" wusmaer tpu xypnana: "Cnenait cam",
"Ilom B nepeBHe" u "CagoBHHK'", KOTOpBIC IEUYATAIOTCS B TPEX THUIOTpausix:
"Tunorpadust Ne 1", "Ilomurpad" u "AIIH", rme oOiiee KOIMYECTBO 4YacoB,
OTBEJEHHOE [JIsl T[e€YaTH, W MPOU3BOJUTEIIBHOCTh II€YaTH OJHOM THICSYU
HK3EMIUISIPOB OTPAaHUYEHBI U MPECTABICHBI B TAOIHIIE.

Cnopoc Ha xypHan "Cpaenaii cam" cocraBnsier 15 Tbeic. 9k3., HA "JloM B
nepeBHe" — 8,5 ThIC. 9Kk3., a Ha xypHan "CanoBHuk" — He Oosiee 18 ThIC. IK3. B
MECHIL.

Onpeaenure ONTUMAIBLHOE KOJIHYECTBO Bpema newamu 1000 rxs.

Pecypc spemenu,
U3/1aBaeMbIX JKyPHAJIOB, KOTOpbIE ofecneyar .
MaKCHMAJILHYIO BBIPYYKY OT "Coenai "Hom e |"Cadosnux 0mse0ennb€u i
npoaaxu. Tunozpagus cam" Oepesne" " nozpaguet, uac
Tunorpadus No 1 6 12 8 142
[Tonurpad 4 6 9 94
AITH 8 4 6 70




Onmosas yeua, pyo./uim. 20 25 28

6. Jlns BbITycKa 4YeThIpEX BHUJIOB MPOAYKIMH TPEeOYIOTCS 3aTpaThl ChIPhA,
pabouero BpeMeHu u o0opyoBanusi. MicxoHble TaHHbIE IPUBEACHBI B TAOIHIIE.

Tun pecypcos Hopmwi 3ampam pecypcos na eounuyy | Hanuuue
npOOYKYUU pecypcos
1 2 3 4
ChIpbe, KT 6 9) 3 2 80
Pabouee Bpems1, yac 15 12 8 10 100
O6opynosanue, €. 9) 3 2 4 70
Ilpubvine  na  eounuyy| 30 10 20 15
npooyKyuu, pyo.

Heobxoaumo ompenenuTh, CKOJBKO KaXJAOTO0 BHA MPOMYKIIHHA CIETYET
BBIITYCTHTh, YTOOBI OOIasi CTOMMOCTh BBITYCKaeMOW MPOAYKIIMK  ObLIa
MaKCUMaIIbHOM.

7. OTneneHre HAJIOTOBOM MHCHEKIIMA XOYE€T OOHOBUTH KOMITBIOTEPHI IS
cBOeil paboThl. [l 3TOro BBIAEIAIOTCS (PUHAHCOBBIE PECYpPChl Ha TOKYMKY
KOMIIBIOTEPOB B pa3Mepe 90 ThIC. yCII. €lI. U YBEJIWYMBAIOTCS IUIOIIAANA IS UX
pa3memenus ao 210 M. ®upma "KommbroTep" npemiiaraet 4 BapuaHta cOOpKHU
KOMITBIOTEPHOTO 00OpYIOBAaHMS, HMMEIONIUE pPa3HbIE CTOMMOCTH, 3aHHMaeMble
TUIOIIAN ¥ IPOU3BOJUTEIBHOCTH (CM. TaOIHUILY).

N3BecTHO, uTO B mITate oTAcieHus padoTtaeT 40 Yel. U YTO KOMIBIOTEPOB
cOOpKH 10 BapuaHTy 3 Hajuo He Oosee 15.

Bapuanmui komnviomeproeo obopyoosanus
1 2 3 4
CTouMocTh 12 000 16 000 24 000 18 000
3aHnmaemas miIolaab 0,9 1.1 0,95 1,2
[Tpon3BOAUTENBHOCTD, YCII. €]1. 5 4 6 7

CocraBuTh MJaH 3aKynku obopynoBanus y Gupmsl "KommboTep" ¢ €610
MaKCHUMHM3alUK NPOU3BOJUTEILHOCTH TPOU3BOICTBEHHOIO MPOIecca.

8. ®dupma TPOM3BOAUT TPU BHJA KPACOK: TOJIBKO Mg BHyTpeHHHX (B),
Toibko s HapyxHbIX (H) pabot u crangaptayo (C) kak sl BHEIIHUX, TaK U
JUISi BHYTPEHHHMX pa0oT. JJIsi M3roTOBJIEHUS KPACOK HCIOJIL3YIOT HUCXOIHbBIC
MPOAYKTBI: TUTMEHT U oyindy. PacXoapl UCXOMHBIX MPOAYKTOB U MaKCUMaJIbHbBIC
CYTOYHBIE 3aachkl MPUBEJCHBI B TAOIUIIE.

Hcxoonviii Pacxo0 ucxoouwix npooykmos na 1 m kpacku Cymounuwiii
npooyKm Kpacka |l Kpacka B Kpacka C sanac, m
ITurmenT 1 2 2 12
Omuda 2 1 2 8

N3ydenne pelHKAa cOBITa TMOKa3ajo, YTO CYTOUHBIA CIPOC HA KPacKy IS

BHYTPEHHMX DPabOT HUKOrja He mpeBbimaer 4 1 B cyTku. Llena mpogaxu 1 11
KpacKu JJi1 HapY>KHbIX padot — 30 aeH. ef., Juisl BHYTpeHHUX padbot — 40 neH. ef.,
a CTaHAApTHOM — 35 JIeH. en.



Kakoe KoIW4ecTBO KpacKu KaXX[IOro BHAA JOJKHA TMPOU3BOIUTH (UpMa,
9TOOBI JTOXOJ] OT peau3aliuu MPOAYKIINN ObLT MAKCHMAITbHBIM?

9. J)KuBOTHOBOUECKOE XO3HMCTBO MMEET BO3MOXKHOCTh MTOKYTATh OT OJTHOTO
70 YeTHIpeX PAa3UYHBIX BUJOB 3€pHAa M TOTOBHUTH pa3IMYHBIC BHUJBI CMeECEl
(KOMOUKOPMOB) Jii KOPMJICHHUS XHUBOTHBIX. Pa3nuyHbIe 3€pHOBBIC KYJIBTYpPHI
COJIEp)KaT pa3HOE KOJMYECTBO MUTATEIbHBIX KOMIIOHCHTOB (MHTPEIUCHTOB).
JlommycTrM, 9YTO TPUHUMAIOTCS B pacueT YeThIpe KOMIIOHEHTA, J/JaHHBIE TIO
KOTOPBIM TPUBEACHBI B TaOIUIE. YTIPABISIONIEMY X035 HCTBOM HAJIO OINPEICIHTD,
Kakasi M3 BCEX BO3MOXXHBIX CMECEH SIBIISICTCS CaMOM JCIICBOM MPHU COOIIOACHUHN
MUHUMAJIBHBIX ~TPEOOBaHWM C TOYKA 3PEHHUS €€ MHUTATeIbHOCTH, T.C.
MUHAMH3UPOBATh 3aTPaThbl C IEJIBI0 TMOJIYyYEHUS ONTHUMAIBHOTO COCTABICHUS
KOMOHKOPMOB.

Huzpeouenmur Eounuya seca 3epna Munumanvusie norvnpeﬂnocmu Ha
1 2 3 moHupyemolil nepuoo
A 2 3 7 1250
B 1 1 0 250
C 5 3. 0 900
D 0,6 0,25 1 300
Cmoumocmo eo. 40 35 80
geca, OeH. eo.

10. XnamokoMOMHAT MPOU3BOJUT TPU THUINA MOPOXKEHOTro "Dckumo",
"Oyatuk" u "IlnomOup". Jns mpousBoactBa 1 T "Ockumo" Tpedyerca 0,2 u
paboThl 00opya0oBaHMs, Il MOpPOKeHOTO "®yHTUK" — 0,3 4, a [AJIsT MOPOKEHOTO
"TlnomOup" — 0,25 4. Pacxon cnenuanbHOr0 MHTpeareHTa Ha Hux cocrapisieT 0,02
T, 0,03 T u 0,04 T Ha 1 T cooTBeTCTBEHHO. EXEIHEBHO B pACIOPSIKEHUU
KoMOuHaTa — 16 T cnenuanbHOro WMHrpenueHTa u 24 4 paboThl 000pyIOBaHUS.
Hoxox ot mponmaxu 1 T MopoxkeHoro "Ockumo" coctaBuser 2,5 Thic. pyo.,
MopoxkeHoro "®yutuk" — 3,5 ThiC. py0., a MopoxkeHoro "llnomoup" — 3,1 ThIC.
pyo.

Onpenenute €KeIHEBHBIN JIaH IPOU3BOJICTBA MOPOKEHOTO Ka)JA0T0 BUAA,
obOecTieunBaOIINN MaKCUMAJIbHBIN JJOXO OT UX MPOTaKH.

11. Tlo mpennucanuio Bpaya MalydeHTy HeOOXOANUMO MEPEUTH Ha AUETY U 32
CE30H yMOTPEOUTh OMPENEJICHHOE KOJMYECTBO IUTATEIbHBIX  BEIIECTB,
coziep kamuxcs B ppykrax (cMm. Tabnuiry).

B Coleporcanue numamenbHbvIX 6euyecme Hopmut

clected Aonoku Cmopoouna Knyonuka nompebnenus, 2
P, 3 2 1 30
P, 1 2 4 40
P3 0 S 0 60
P, 0 1 1 70
Ps 2 4 1 50
Llena, py6. 3a 1 ke 30 40 60

Onpenenure, Kakoe KOJIMYECTBO (PYKTOB KaXAOro BHUJIA HEOOXOJAUMO
KYIIUTh 32 CE30H, UTOOBI BHITIOJHUTH MPEANUCaHNEe Bpaya.



12. Mara3un "Crtpoiimarepuanibl" 3aBO3UT Ha MUJIOpaMy JAOCKHU TOJIIHHON
20 mm, mmupunoi 100 mm u gmuHou 6,5 M — 200 wt. u guHOM 4 M — 50 wWT. U
3aKa3bIBAE€T U3TOTOBUTh KOMIUIEKTHI U3 TPEX AJIEMEHTOB: JBE BarOHKU JJIMHON 2 M
M OJHA BaroHka JiauHou 1,25 M.

PaccuuTaiiTe, Kak pacluiUuTh TOCKU, YTOOBI M3TOTOBUTH, a 3aT€M IPOJATh
MaKCUMAaJIbHOE KOJUYECTBO KOMILJIEKTOB.

13. bymaxknas ¢dabpuka o0agaeT 3amacaMy CyXOoro ChIpbsl M HAIIOJHUTES
JUISl IPOM3BOJICTBA ISITH TUIIOB OyMaru. Pa3zmepsl 3a1acoB KaKJ10M TPYIbI ChIPbS,
HOPMATHBBI €TO Pacxo0j/ia Ha KaKIbId THUI Oymara W mpHOBLIL OT peanu3anuu 1 T
KaKJI0TO THNa OyMaru 3aJaHbl B TAOTHUIIE.

Tun 6ymazu
Tun coipos 3ana0bl CYX020 cvlpbia U
P Tunozpag- T'azemnan | Oboinaa | Ilaueunasn Odep- HANOIHUMENR, MBIC. M
CKasn mounasn
[emmrono3a 0,33 0,27 0,24 0,17 0,21 23
JHpeBecHas 0,62 0,79 0,64 0,78 0,70 45
Macca
Makynatypa — — 0.10 0,07 0,09 0,4
Kaonnn 0,73 — 0,09 0,11 0,08 14
Hputoins sa Im, | 5 218 175 315 255
Dyo.

OnpenenuTs pa3Mmepbl TOJIOBOM BBIPAOOTKH KaXKJIOTO TuIa Oymara,
o0ecIeynBaIIe MaKCUMaJIbHYI0 OOIIyI0 MNpUOBUIL OT €€ pealu3alluu IMpu
YCIIOBUHM, YTO TUIAHOM MPETyCMOTPEH 00s3aTelIbHbIN BBITYCK HE MeHee, yeM 8000
T razetHoi Oymaru u 3000 T 06oitHOM Oymaru.

14. CocraBbTe AemieBblii BapuaHT | T KOPMOBOW CMECH B COOTBETCTBUU C
TpeOOBAHUSIMU, MPEICTABICHHBIMU B Ta0JIHUIIE:

Iumamensiuie Co@ep;)}cauue Codepm‘anue numamesibHblX eeuiecme, m
seujecmea sewecmea, % ﬂmt;f)[: ;taoeaﬂ Cyxasn oapoa | Pvionas myxa | Coeewtii wipom
benok He menee 35 17 25 60 45
Kupsr He menee 1,5 2 5 7 0,5
KieruaTka He Oonee 8 25 3 1 6,5
Bec, m 1 1 1 1 1
Cmoumocmo 1 m, 70 9 150 100
Pyo.
15. HedrenepepabarpiBatomuii  3aBog  "HEDTBH"  nonywaer 4

nonydabpukara: 400 Thic. 11 ankwiara, 250 ThIC. T KpeKUHT-0eH3uHa, 350 ThIC. 1
Oen3uHa npsamoil neperonku u 100 Thic. 1 u30oneHTaHa. B pe3ynbrare cMelMBaHus
ATHX YeTHIPeX KOMIIOHEHTOB B pPa3HBIX MPOMOPUHUAX 0Opa3yrTcs TpuU copTa
aBUAIIMOHHOTO OcH3MHA: OcH3MH A (2 :3 :5:2),0em3un B (3:1:2: 1) u 6cH3UH
C @2 :2:1:3) Croumoctb | ThiC. 1 O€EH3MHA KaXXJOTr0 COpPTa paBHA
cootBeTcTBeHHO 12 000 py6., 10 000 py6. 1 15 000 pyo.

A. OrnpenenuTb COOTHOIICHHWE KOMIIOHEHTOB,
JIOCTUTHYTa MaKCUMaJIbHAsi CTOUMOCTB BCEH MPOTYKIUH.

npu  KOTOpOM Oyjer



b. Omnpenenutrh ONTUMAIbHOE COOTHOIIEHHE, HCXOAS U3 YCIOBUS
MaKCUMAaJIbHOT'O UCTIOIb30BaHUSI KOMIIOHEHTOB.

16. lns BbITyCKa 4YeThIpEX BUIOB MPOAYKIMH TPEOYIOTCS 3aTpaThl ChIPhS,
pabouero BpeMeHu u o0opyoBanusi. MicxoHble TaHHbIE TPUBEACHBI B TAOIUIIE.

Tun pecypcos Hopmui 3ampam pecypcos na edunuyy npooykuuu Hanwwe pecypeos
1 2 3 4
CrIpbe 3 5 2 4 60
PaGouee Bpems 20 10 20 15 200
O6opynoBanue 9) 10 4 5 100
Ipubvine na eounuyy 30 25 10 15
NnpOOYKYUU

Heobxoaumo ompenennTh, CKOJBKO KaXKIOTO BHIA TPOIYKIIUW CIEIYET
BBIITYCTHTh, YTOOBI OONIasi TNPUOBLUIL  BBIMMYCKAEMOW  MPOAYKIIMH  ObLIA
MaKCUMaIIbHOM.

17. Ha npennpusiTie MNOCTYNHWJIA JABE NAapTUU (PaHepbl, MpUYEM IMepBas
naptus coaepxxut 400 aucToB, a Bropas — 250 11UcTOB QaHepsl.

N3 HUX M3roTaBIMBAIOTCS KOMIUIEKTHI, BKIIIOUaronme: 4 neranu 1-ro tuna,
3 neranu 2-ro Thna U 2 aetanu 3-ro tuna. OauH JIUCT (aHepbl KaXI0u MapTuu
MOXKET packpauBaThcsi Tpemsa crnocobamu: R;, R, u Rj;. KomuyectBo neraneit
KaXJIOr0 THUIIA, KOTOPOE MOJIy4aeTCs MPH PacKpOe€ OJHOIO JIKNCTa MO TOMY HWIIU
WHOMY CIIOCO0Y, MPEJICTABICHO B TaOJHIIE.

Konuuecmeo oemaneii, wum.
Tun oemanu Ilepeaa napmus Bmopasa napmus
Ry R, Rs Ri R, Rs
1 0 6 9 6 5 4
2 5 3 4 5 3 0
3 12 14 0 7 4 7

TpeOyeTcsi packpouTh MaTepual TakK, 4TOObl 00ECIEYUTh HM3TOTOBIICHUE
MaKCUMAaJIbHOTO YHCIIa KOMIUIEKTOB.

18. ]l u3roToBIEHUS CIJIaBa U3 CBUHIIA, IIMHKA, OJIOBA OINPEIEICHHOTO
COCTaBa HCIIONB3YETCS CHIPhE B BHJE IISATH CIUIABOB W3 TEX JK€ METAJUIOB,
OTJIMYAIOIINXCS COCTABOM M CTOMMOCTHIO | KT (cM. Tabsuiry).

T Codepawcanue memanna, % Yoenvnas cmoumocms,
un cnnasa
Ceuney Hunk Onoso pyo./xe

1 15 40 45 8

2 10 80 10 17

3 30 30 40 10

4 40 25 35 12

5 10 70 20 15

A. Onpenenuth, Kako€ KOJWYECTBO CIUIaBA Ka)XJOTO BHAA HYXKHO B3ATh,
4YTOOBI U3rOTOBUTH MPU MUHUMAIbHOW ce0ECTOMMOCTH CIuiaB, conaepxamuii 20%
cuHIIa, 30% umuka u 50% oxosa?



b. Pemuth Ty e 3aiady Mpu CIEIYIONIUX OrPAHUYECHUSX HA COCTaB CIIaBa:
coneprkanue ojoBa — ot 40% 10 60% u nuaka — ot 20% 10 30 %.

B. Pemutsh Ty ke 3aady npu CISAYIOIIUX OTPpaHUYEHUSIX Ha COCTAB CILIaBa:
cojiepkanue ojioBa — He 6osee 40% u nuHka — He MmeHee 20%.

19. eramu A, B u C moxHO 00pabateiBaTh Ha Tpex ctankax (I, I, 1l). B
TaOJauIle yKa3aHbl HOPMBI  3aTpaT BpPEeMEHM Ha 00pabOTKy CTaHKOM
COOTBETCTBYIOIICH JeTaau, CTOUMOCTb 1 4 paboThl U TpeeabHOe BpeMs paboThl
CTaHKa.

Cmanku Hopma épemenu oopabomku Crounocms 1 4, pyé. Bpems paGomui cmanxa,
A B C uac
I 0,3 0.1 0,2 30 50
I 0,5 0,2 0,4 20 60
11 0,4 0,5 0,3 15 40

[Ipeanonaras, yto arobasi AeTainb MOKET oOpabaThIBaThbCsl HA JTHOOOM M3
CTAHKOB, ONPEACIUTh ONTUMAJIBHYIO MTPOU3BOJICTBEHHYIO IIPOTpaMMy IO OJTHOMY
U3 CIIEIYIOIINX KPUTEPHEB:

1) Makcumym ToBapHO#l npoaykuuu (T);

2) MakcuMyMm cyMmapHo# npuObun (I1);

3) MUHHMYM CyMMapHbIX 3arpaT Ha OOpaOOTKy MpU IUUIaHE BBIMYCKa
netanert A — 300 mt., B — 500 mmt., C — 100 mit.;

4) MakCUMyM YHCJia KOMILUIEKTOB, BKIIIOUaONuX 3 netaiu A, 2 aetanu B u
1 nerans C;

5) MakcuMyM NpUOBLTK TIPH 3aaHHOM accopTumenTe 3:2: 1;

6) MakCUMyM TIPUOBUIM MPHU 33JJaHHOM KoJinyecTBe aetaneid: A- — 200 mit.,
B — 400 mrt., C — 600 mmT.;

7) MaKCUMYM 3arpy3KH CTAaHKOB IPU 3aJaHHOM accopTuMeHTe 3:2:1;

8) MakcuMasibHOe uucio netrained A, B, C mpu oaAMHAKOBOM BpEMEHH
pabOTHI BCEX CTAHKOB;

9) makcumyM TpUOBUIA TIPH YCIIOBUU, YTO KaXKIbIH CTAaHOK 0OpabaThIBaeT
TOJILKO OJHY JIETaJb U MO IJIaHy NPEeIyCMOTPEH BBIITYCK BCEX TPEX JETaNICH;

10) MakcCUMyM CyMMapHOW NPOU3BOJUTENBHOCTH MPU YCIOBUSAX M. 9
OJIMHAKOBOM BPEMEHHU PabOThl BCEX CTAHKOB.

20. HWcmomp3yst maHHBIC TaOMWMIBI W TpEAriofiaras, 4ro Kaxkaas IeTaib
NocJeoBaTeNbHO  OOpabaTbiBaeTcs  HAa  KaXJAOM  CTaHKE,  COCTaBUTh
MIPOU3BOJICTBEHHYIO MPOTPAMMY M0 OJTHOMY U3 CIEIYIOIIUX KPUTEPUEB:

1) MakcUMyM NPUOBLIH;

2) MakCUMyM TOBapHOU NPOIYKIIHH;

3) MakcUMyM TIpUOBLIN MPHU yCIOBUU, 4TO aetaneir A — ne menee 300 mit.,
neranei B — He 6onee 200 miT.;

4) MakCUMyM TOBapHOM MPOIYKIINHU IPU 33JJaHHOM accOpTUMeHTe 3:2:1;

5) MHHMMYM CyMMapHBIX 3aTpaT Ha OOpabOTKy TMpu 3aJlaHHOM ac-
coptuMenTe 1:2:3.

Hopma épemenu oopabomku Cmoumocmo 1 u, | Bpemn pabomut cmanka,

Cmanku A | B | C Yo, wac




I 0,3 0,3 0,2 40 60
1 0,5 0,2 0,4 25 70
11 0,4 0,4 0,3 20 50
3AJTAHUE 3. BpimonHuTe CBOM BapuaHT TECTOBOW 3adaud (BapUaHTHl B
PUIOKEHUN ).




