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BBEJAEHUE

B XXI ans ycneniHoro pemieHust pakTHYeCKUX 3a7a4 COBEPILICHCTBOBAHMSI YIIPABICHUS
U pa3paboTku HPPEKTHBHBIX YIMPABICHUYCCKUX PEIICHHH HEOOXOIMMO TPUMEHEHHE HOBBIX
METOJOB YIpaBlIeHUs, Oa3UpYIOIMXCA Ha TEOPUM HPUHATHS PELICHUH C HCHOJIb30BaHHEM
MaTeMaTHYECKOTO MOJICNIMPOBaHUsl B cdepe HHPOPMAIMOHHBIX TEXHOJOTHHA, CHUCTEMBI
nogaepkku  npuHatus  pemenuid  (CIIIIP), opraHu4HO  COEQMHAIONMX  pa3pabOTKy
ynpasiendeckux pemenuii (PYP) u unpopmannonnsie texnonorun (UT).

B Merononoruu HOPMaTHUBHOIO MOJAXOAa K pa3pabOTKe YNPaBICHUECKUX peIIeHHH
3HAYUTEIHHOE MECTO OTBEJCHO METO/IaM MPUHSTHS ONTUMAIBHBIX PEIICHUH, pa3pad0oTaHHBIM Ha
OCHOBE MaTEeMaTHYECKOT0 armapara TEOpUU UCCIIEJOBAHUS ONEepaIuiil.

CambIM pacnipocTpaHeHHbIM KilaccoM DM, peanusyemsbix B CIIIIP B Hactosiiee Bpems
SBIISIIOTCSL MOJEIM JIMHEHHOTO MPOrpaMMUPOBAHUS, SKOHOMUYECKas MHTEpHpeTanus KOTOPbIX
MHOTOTpaHHa U MpPEJCTaBIsET MPAKTUYECKUII MHTEpeC JUIsi MEHEKEPOB B MPOILECCE aHaIM3a
CUTYyallMU U pa3pabOTKH yNpPaBIEHYECKUX PEIICHUI.

Cospemennsie CIIIP 6a3upyrorcs Ha Tpex KUTax:

1. KOMIBIOTEpHBIE CPE/ICTBA PEIICHUS YIIPABICHUECKUX 3ajiay;

2. WCXOJHbIE JTaHHBIE JUIS 3a/1a4U;

3. Mojenb 3aauu, popMaIn30BaHHOE, IPOrPAMMUPYEMOE IPEACTABICHUE 3a/1a4H.

[Ipennaraercs MeTomuka pa3pabOTKU YIpaBICHUSCKUX pernieHmid Ha 0ase Excel, rae
CUMIUIEKC METOJ| peLIeHMs 3a7ayd JMHEHHOro MPOrpaMMHUpPOBAHMS pEan30BaH B JUAJIOre
«Ilonck pemenusi» MeHio «CepBHC».



1. IIPUMEP VIIPABJIEHUECKOI CUTYAIIUH JUIS [TIOMCKA PAILIEHWS 10
OBECITEYEHUIO MAKCUMAJIBHOM ITPUBbIIA U OITUMAJILHOMY
PACITPEJJEJIEHHIO PECYPCOB

Ecnmu  ¢unancel, o00opyIoBaHWe, CBIphE, MEPCOHAN IIOJIaraTh pPecypcamu, TO
3HAYUTENbHOE YHMCIO 33J]a4 B SKOHOMHUKE MOXHO pacCMaTpHUBaTh KakK 3aJaydl paclpeleeHus
pecypcoB. Marematuyeckoil MOJENbI0 TaKMX 3a4ad  SABJISETCS  3ajada  JIMHEHHOro
IpOTrpaMMHUPOBAHMUSL.

Paccmotpum curyanuto. [Ipeanpusitue BblycKaeT NPOAYKIMIO YETHIPEX THUIIOB: MPOJ. 1,
npoa.2, npona.3, npoxa.d. /lng U3rotoBieHus MPOAYKLUU TpeOYIOTCS pecypchl TpeX BHJIOB:
TPYJOBBIE, ChIpbEBble, (QuHaHCHL. KoinyecTBO pecypca KaKIoro BHAA, HEOOXOIUMOE st
BBINTyCKa MPOAYKLMHU JAHHOTO THIA, Ha3bIBaeTcs HOpPMOM pacxoxa. Hopmel pacxoxaa, a Taxxke
npuObLTb, TOy4aeMasi OT pealn3alyd CJUHHIBI KaXKIOTO THIA MPOIYKIHWHW, MPHUBEICHBI Ha
pucyHke 1. Tam jxe npuBeeHO HAIUYKE PAcIIOIaraeéMoro pecypcea.

A B | ¢ | b | E | F | &6 |
1 Fecypc Mpont MNpon2 MNpon3 Mpond SHAK Han|41e
2 |Mpubeine B0 70 120 130 max
3 | Tpynoekie 1 1 1 1 == 16
4 |Cripke B ] 4 3 == 110
5 | PHHAHCE 4 B 10 13 = 100
Puc.1

2. ©OPMAJIM3OBAHHOE IIPEJICTABJIEHUE CUTY ALTMM JUIA PEHTEHNA
SAJAYN METOJAMMU JIMHEMHOI' O ITPOI'PAMMUWPOBAHNMA

CocTaBUM MaTeMaTHYECKYIO MOJIENb, AJIS UEro BBEAEM CIICAYIOLIe 0003HAUCHHS:

Xj — KOJINYECTBO BBIITYCKAaeMOW NPOIYKIUH j-ro Tuna, j = 1,4;

b; — KoIMUEeCTBO pacmojaraemMoro pecypca i-ro suaa, i = 1,3;

ajj — HOpMa pacxojia i-ro pecypca Juis BbITYCKa €IUHUIBI IPOIYKIUH j-TO THUIIA;

Cj — IpUOBLIb, NTOJIyYaeMasl OT pealn3aliy eINHHULBI IPOIYKINH j-IO TUIIA.

Tenepb NpUCTyNUM K COCTABICHUIO MOJIEIH.

Kax BunHO u3 pucyHka 1 115 BBITTyCKa €IWHULIBI TPOJI. 1 TpeGyeTcst 6 €NMHUIL ChIPhS, 3HAUNUT
JUTSL BBITTyCKa BCEHl mpoaykuuu mpox.l Tpedyercs 6X; €IUHUI] CBIPbs, TJI€ X| - KOJUYECTBO
BBITTyCKaeMol mponykuuu mnpoxa.l. C yderom TOro, 4to Jyisi JAPYTUX BHUIOB MPOAYKIIUU
3aBUCHMOCTH aHAJIOTUYHBI, OTPAHUYCHHE 10 CHIPHIO OyAeT UMETh BU/:

6x; + 5x, +4x3 + 3x4 <= 110

B sToM orpaHuueHuu JieBas 4acTh paBHA BEIMYMHE MOTPEOISIEMOro pecypca, a mpaBas
MOKA3bIBAECT KOJIMYECTBO UMEIOIIETOCS pecypca.

AHAJIOTMYHO MOXHO COCTAaBUTh OTpPaHUYEHHUS JUIsi OCTAJIBHBIX PECYpPCOB U HAIMUCATh
3aBUCUMOCTH JIJIA 1IeJieBOM (yHKIuH. Torma Maremarrndeckast MOJICIb 3a/1a4u OyIeT UMETh BU:

F = 60x; + 70x; + 120x3 +130x4 —» max
X|tXp+X3+x4<=16
6x; + 5%, +4x35 +3x4<=110
4x; + 6x, + 10x3 +13x4 <= 100
xi >=0;] = 1,4




3. TIOMUCK OIITUMAIJIBHOI'O PEHIEHM A CUMIIJIEKC — METOIOM HA BA3E
EXCEL

Jns pemienus 3anauu cpeactBoM Excel HeoOxoaumo co3natk GopMy JUTst BBOJA YCIOBHIMA
3agauu (puc. 1).

A | B [ ¢ | D | _6 |

MEpEMEHHEE
npond

E_ |

HMA
3HAYEHHE
WM T
BERH.IP.
koad e LIB

npog npon2 npond

Lo Hanp

Make
OrPEHUYEHUA

BMA, Negan JacTke

TPYAOBEIE

CHIPEE

dMHEHCEI

2HakK npaead vacTe

Puc. 1

I/ICXOI[HI)IG JAaHHBIC BBCACHBI U YCJIOBUA 3a/1a4 3aJIaHbl HA PUCYHKC 2.

st manpHeen paboThl ClIeIyeT OTKPHITh Auanoropoe okHO «Ilouck pemenus» MEHIO

«CepBuc» (puc. 3), rae

pUCYHKOB 3, 4.

yKa3aTh aJpec SUCHKH 1eIeBOU (PYHKITUH;

3a/1aTh HaMpaBlIeHUE ONTUMH3AIUY;

yKa3aTh ajjpeca siueeK IJisl pe3yIbTaTOB — MCKOMBIX 3HAYCHUMH;
TOYKY MaKCUMyMa — Ha3HAYUTh 1IeJIeBYI0 (QyHKIHIO;

BBeCTH orpaHuueHus. OrpaHUyYeHHUs BBOISATCS KOMaHAOH «J100aBUTH» B OKHE

A [ B | © | B | E | F | G | H |

|1 NepemeHHEIS
| 2 |umA npog 1 npog2 npog3 npogd
| 3 |zHa4eHme
| 4 [Haoe .
| 5 |sepx. rp.
| B [koad. g LD &0 70 120 130 =C¥MMMNPOW3BE3:F§3,B6:E6)  makc
| 7| OFPaHHYEHKA

8 |ewn NeEan YacTk 2HaK NpaeaA YacTe
ETp}f,ﬂ,DBbIE 1 1 1 1 =C¥MMMNPOW3BIB3:F§3,B.EY) <= 16
| 10 |ceipee ] a 4 3 =CYMMIPOW3EBES FE3,B10.E10) <= 110
| 11 [duHaHCE 4 G 10 13 =C¥MMMPOW3EBESF§3,B11:E11) == 100

Puc.2



MoKcK pelleHKa

B4
$Cge
$0%4
$E44

Puc. 3

AYelale

A00depAsHK e OrpdHYeHEE

CEER—- | R | = -

Puc. 4

Komannoit « BbINOJHUTB» OCYIIECTBUTh TOUCK PEIICHMUS.
Pemenne Moxet ObITh HalICHO (pUC. 5) WK He HaliaeHo (puc. 6).

WABTOTEl MOMCKD [DeLUeHIT

¥CTOHYHBOCTE
Mpeaent

PezvneTate
WCTOHYHEOCTE
Mpeaent




Ecnu Ha sKkpaHe MOSIBUTCSI COOOIIEHUE «», TO 3HAYUT 1eseBast QyHKLIMS HEOTPaHUYEHHA
OpY MakCUMM3allUK LeNeBOM (QyHKIUM — cBepXy, MpU MMHHUMHU3AIMK — cHU3y. HeoOxoaumo
OTPaHUYUTh, T. €. T00ABUTh COOTBETCTBYIOIINE OTPaHUUEHUSI.

Ecnu Ha skpaHe MOSBUTCS COOOLIEHME, NMPEICTaBIEHHOE Ha PUCYHKE 6, 3TO O3HayaeT
LIEJIEBYI0 HECOBMECTHMOCTb, OTPAaHUYEHUS] HECOBMECTHMBI, PECYpCOB HepocTarouHo. Crienyer
PEO010JIETh HECOBMECTUMOCTb.

Uto0bl MpeososeTh HECOBMECTUMOCTb, CJIEAYET BBISICHUTH, CKOJIBKO PpECypcoB HE
XBaTWJIO IO OTPAHMYEHHUSAM, T. €. B IPaBOM YacTH HEPABEHCTBA HEOOXOAMMO OIpPENEIUTh
N00aBOYHBIE TIEpeMEHHBIE (IyCTh 0003HAUNM HX t;).

1x; + 1xo +1x3 + 1x4 <=16 + 15
6x1 +5x) +4x3+3x4<=110 + t,
4x1 + 5%, + 10x3 + 13x4 <=100 + t3
[lepenocum t;_; B IeByIO 4acTh OTpaHUYCHUH, 3aITUIIIEM HEPABEHCTBA:

(2) Ix) + Ixp +1x3 + 1x4 - t; <=16
(3) 6x1 +5x2 +4x3 +3x4 -, <= 110
(4) 4x; + 5% + 10x3 + 13x4 - t3 <=100
(5) tiz3>=0
(6) X123>=0

BBenem TpeOoBaHMs MOMCKAa MUHUMAIBHOTO KOJIMUECTBA J00ABOK,
Z t,——>min

T. €. HAUTU TOT MHHAMYM PECYPCOB, KOTOPBIN OBLI ObI TOCTATOYCH IJISI PEIICHUS. 3HAYHUT HYKHO
BBECTH II€JIEBYIO (DYHKIIHIO:

Tt + t3 —» min.
Ota pyHKIUs BBeAeHA B sueiike 14 (puc.7).

A | B | © | D [ E JFlG[H] I [ 0] K |
|1 NepemMeHHER
| 2 |[umA npog npon2 npoa3 npond t1 12 | t3
| 3 |sHaueHue 10 a 3] 0 L Hanp
| 4 |Hu#p. =CYMM(F3:H3) MHH
| 5 |Bepx.rp. npHBEINE
| B |koad.e LIB B0 70 120 130 =CYMMNPOMIBIES3: EF3;B6:E6)
| 7| arpaHvYeHa
| 8 |BM4 neean 4acTb 3HAK NpaBan MacTe
| 9 |TpyAcese 1 1 1 1 -1 =CYMMIPOWN3B(BES3: HE3,B9:HY) <= 16
| 10 | chipee B 5 4 8 -1 =CYMMNPOWEBIEY3:HE3,B10:H10) <= 110
|11 | fuHaHCE 4 B 10 13 -1 =CY¥MMNOPOM3BBS3HE3B11:H11) <= 100

Puc. 7

371ech Ha pUCYHKE 8 TIOKa3aHbl CIEAYIOINE U3MEHEHUS:

1. noGamieHsl cTONOLBI (A7 3TOrO IMOCTaBieH Kypcop Ha cronben F4 «BceraBkay»
«Croabeny) t, tp, t3 B stueiiku o F, G, H;

2. mueneBas (GyHKIHUS CMECTHIIACh B cTombertr [;

3. mosiBuimCh (-1) B cTomomax t; - ts.

Takum 0Opa3om, MOATOTOBJICHBI TaHHBIC JJIsI IIOMCKA PEIICHUSI.

[Tocnenyromue necTBus.

«CepBuc»

«Ilouck pemeHus»

B oxne «Ilouck pemieHus» ykas3arhb aapec 1eiaeBoi GyHkuuu 14, HanpaBieHne moucka —
min, u3MeHsgeMble suciiku B3:H3.

OrpanuueHus:

B3=10 E3>=0



C3=5 F3>=0

D3=6 G3>=0
H3 >=0 [9<=K9
[10 <=KI10
I11 <=KIl11

[locne xomaHapl «BBIMOJHUTBE» MOSBISIETCA pelieHue (puc.8), riae AOMOJHUTEIbHbII
pecypc paccuuTaH U PaBeH COOTBETCTBEHHO:
t; =15;t=0;t;=30.

A | B | ¢ [ D | E [F[G[H] [
|1 NepeMEHHEIR
| 2 |umaA npog npon2 npon3 npoad t1 2 t3
| 3 |3HaueHuMe 10 5 ] o 5 030 Lo Hanp
| 4 | Hmrp. 35 MuH
| & |eepx.rp. NpHBEINE
| B koad.e LB 60 70 120 130 1670
| 7 OrRaHHYEHMA
| B |ewn NEEaA 4acTb ZHaK Npagad 4acTe
| 9 |TpyAcERe 1 1 1 1] -1 16 <= 16
| 10 | ceipee ] 5 4 3 -1 109 == 110
| 11 | UHAHCE 4 3] 10 13 -1 1007 == 100

Puc. 8
Takum 06pa3om, Mpeo0JIeHa HECOBMECTUMOCTb.
4. AHAJIU3 PE3YJILTATOB PAILLIEHUS

Korna 3amaua pemiena, Kak Moka3aHo B OKHE PUC.5, MOKHO c(pOpMUPOBATH OTYETHI TPEX

THIIOB.

Omuem no pesynomamam, rae NpeACTaBICHO:
1). pacdeTHOE MakCUMaIbHOE 3HAYCHHE TIesIeBOM PyHKIMHU, paBHOE 1320 pyo.
2). U3MEHsIEMBbIC STYEHKH, T. €. HCKOMBIE 00HEMBI BBIITYCKA MPOTYKITUH
X1 (3HayeHue npoxayknuu 1) = 10 mr. (kr.)
X2 (3HaueHue npoxykuuu 2) = 0 mr.
x3(3HaYeHUE TPOIYKIUU 3) = 6 IIT.
X4(3HaueHue npoxykuuu 4) = 0 mr.

3). Orpannuenus, T. €. OCTATKH MO pecypcaM (HECBSI3KH), €CIU JIeBas W IpaBas 4acTH
OTpaHUYEHUS] HE paBHBI, WIN pa3HUIla (M30BITKH NpU 3HAKE >= U HA00OpOT), T. €. B CTOJIOLE
pa3HHULA OTYETA NMPEACTABIEHO:

0 (TpynoBbl€ pecypchbl HCIIOIb30BaHbI TIOJTHOCTHIO)

26, T. e. pacueTHOe 3HaueHHe oOBeMa Bwimycka (X; = 10) ma 10 kr. Gosbimie, yem
3Ha4yeHue HrkHero npenena (0) oobema BBITyCKa JaHHOM MPOAYKLIUH.

Omuem no ycmoityugocmu, rie peCcTaBICHO:

KpOMe IOJIYYCHHBIX 3HaUeHU 00peMoB Bhimycka (10, 0, 6, 0)cnemyromiee:

1). HOpMHPOBAHHBIN TPATUEHT — ATO IBOMCTBEHHBIC OLIEHKH, KOTOPHIE TTOKA3hIBAIOT, HA
CKOJIbKO HM3MEHHTCS MenieBas (yHKUUS TPH MNPUHYAUTETHHOM BKJIIOUEHHUH EIMHUIBI 3TOMN
MPOAYKIHUH B ONTUMaIbHOE pemieHue. [ npoaykuuu 2 1 4 HOpMUPOBAHHBIA TPAJUEHT PaBEH
cootBeTcTBEeHHO -10 m —20. EquHunB M3MEpeHus: 3TUX BEIUYMH COOTBETCTBYIOT €AMHHUIIAM
W3MEPEHHUsI BETMYMHBI 11e1eBOi GyHKImH (pyo.).

B HmxHel Tabnuie npeacTaBieH:



Muoxwutens Jlarpanxka, T. €. TEHEBbIE OIIEHKHM (JBOMCTBEHHBIC OIICHKH), KOTOpPHIC
MIOKA3bIBAIOT, KaK M3MEHUTCS 1ieJieBast QYHKLUS IpU U3MEHEHUH COOTBETCTBYIOLIETO pecypca Ha
eAMHUIY (B TE€X €IMHUIAX U3MEPEHNUs, B KOTOPBIX MPEACTABICHbI OTPAaHUYEHUS 110 pecypcam), a
cama BeJIMYMHa TEHEBOM OLICHKH MpeACTaBlIeHa B €MHULIAX U3MEPEHHUS LieNeBOl pyHKUuY, T. €.
JUIsl OTPAHUYEHUS 10 TPYAOBBIM pecypcam 16 vac. mHoxkutenb Jlarpamwxka pased 20 py0., mmis
OTpaHUYEHUS 10 CBIPBIO, B JIEBOM 4aCTH KOTOPOro 3HaueHue 84, MHOxuTtens Jlarpanka pasen 0
pyO0., 115 GUHAHCOBBIX PECYPCOB MPH YBEIMUYCHUH MX HA €AMHUIYY AONOIHHUTENBbHO K 100 pyo.,
neneBast QyHkuus yBenuuurcs Ha 10 py6. u coctaBut 1330 py6.

Omuem no npedenam NOKa3bIBACT:

1) B Kakux mpeaensax MOXKET HU3MEHATbCA BBINYCK MNPOAYKIMH, BOLISIIIMHA B
ONTHUMAJILHOE PEIICHNUE NPU COXPAHEHUU CTPYKTYPhl ONTUMAIBHOIO PEILIEHUS, T. €. OT HUKHETO
npezena 0 (T. k. x; >= 0) 10 pacyeTHOTO 3HAYECHMUS;

2) nounro NpuOBUIM OT BBITYCKa Ka)/10Tr0 BUIA MPOTYyKILUH.

5. TIAPAMETPUUYECKUI AHAJIW3 PELIIEHU S

[TapameTpuueckuii aHamu3 B JaHHOM CIy4yae — aHaIM3 PEUICHUs 3a7ad MpH Pa3TUYHbIX
3HAUEHUSAX BXOJASALIUX B MOJEIb IapaMETPOB.

PaccMoTpuM Ha mpuMepe HW3MEHEHHs MapaMeTpa MpeneibHOro 3HaueHHUs (UHAHCOB
(HarmsiIHee MEHATh MapaMeTpbl B TEX OrPAaHUUYEHUSIX, TJIe HET OCTaTKa 110 pecypcam).

Mooenv cumyayuu.

Co3maTth HOBYIO MOJAETh WM YAAIUTH PE3yNbTaT PEHICHUS Mpeaplayniuii (0OHYyJIUB
B3:E3)(puc. 7). 3atem:

- V3MeHuTh mpaBylo 4acTh OIpaHUYEHHUS 110 pecypcam: Hanpumep, BMecto 100 BBecTu
3ameny 50.

- Pemnts 3anauy (komannoil «Ilouck pemenus»).

- CoxpaHuTh CIEHApUid B OKHE pHC. S5, NPUCBOMB CIEHAPUIO HMS, HAIpPUMED,
“@unancel — 50” (puc. 9). 3aBepmmTh NPOLEIYpPYy H3MEHSS OrpaHUYEHUS M (DUHAHCHI
cootBerctBeHHO 100, 150, 200, 250, co3aaB Bcero S5 cueHapues.

21X

HazeaHne cueHapHa:

I¢IHHchbl=5EI

Ok I OTHEHA CNpaeka

Puc.9

Korna HeoOxoaumble ClieHapuu CO3/aHbl, BbI3BAaTh Aucreryep cueHapuen («CepBucy,
«Cuenapuii»), 1aTh KOMaHay Ha co3/aHue oTueTa (KHomka «OT4yeT»). 3a1aTh TUI OTYETa (pUC.
10) — otuer mo crtpykrype (puc.ll)m Ha 3KpaHe Oynmer mpeacTtaBieH KWTOromblil crieHapwit
(puc.12)



2 x]

CLEHapHH:
PHHaHCEI=50 =] | BLIBECTH I
DPHHAHCE=100
PHHAHCEI=150 = I
PHHaHCE=200 AKpEITE
PHHAHCEI=250

AoBaEHTE. .. |

¥aannTe I

ll MzmMeEHHTE. . . I
AsMEHAEMEIE AHEARH: CABEAHHHTE. .. |
B$3:$E43
# OTHET... I
MpHMEYaHHE:
BTOR: ZLOY , 4)30/2002
Puc.10
I 2] x|

THR OTYETS

' crpykTYPa
r CECQAHaA IEIEHHLI.EI

Aqefic pesynETaTa:

Puc.11

HimeHAembIe:

CTpyKTypa cLueHapuA
EKYLLME

HHHAHCEI=50

tuHaHce=100

fPHUHAHCE=150

fIUHEHCEI=200

$B$3 0 125 10 1.5EEEEEEEEEEEEE 1] 0
$CH3 0 ] 0 0 1] 0
$D$3 0 0 6 14.3333333333333 2.66EEEEEREEEEEE 0
$E$3 16 0 0 0 13.3333333333333 16
Pezynerar:
§F$6 2080 750 1320 1820 2053.333333 2080
$F$9 16 125 16 16 16 16
$F$10 48 75 84 B7.333333333 50. 66666667 43
$F$11 208 50 100 150 200 208

SRR =

-y
-1

a
2]

Mpumevanua: ctanbey, "TekyWMe 2HAYEHMA" NPEACTIENART 3HAYEHHA MEMEHABMEIX AYeaK B
MOMEHT cozganua Mroroeoro ot4eta no Cuerapuio. MameHAaemele A4efkn ANA Kasnoro
CUEHAPHA BEIOENEHEl CEPEIM LEETOM.

Puc. 12

Jns ynobcTBa manmpHEHIIEro aHainW3a WUTOTOBBIN CLIEHAPHU MOXKHO OTPEAAKTHPOBATh,
yaamuB ctonouel B u D, ctpoku 5 m 10, B cronbme C BBECTH BMECTO aJIpecoOB SUYCCK
HAaUMEHOBAaHHE TPOAYKIIMH, PECypcoB, T. €. OpOPMHUTH CIieHapuil B BHJIE MPEACTABICHHOM Ha
pucyHke 13, mpu 3ToM IpOOHBIE JIEMEHTHI OKPYTIUTH 70 LEJIbIX YHUCEN, WIH JI0 COTHIX (00BEM B
KT.). OTPENaKTUPOBAHHBIN CLIEHAPHI MOKHO HCIONIb30BaTh JJSl TMOCTPOCHHS THCTOTpaMM,



BoiieniuB C3:H3. mocTpoeHHbIe THCTOrPaMMBbl O0JIeTYaT aHau3 HAaWJEHHOTO pelieHus (CM. puc.
14a,146,14B).

c | D | E [ F I G | H | |
1
¥ MToroesii cueHapui
3 DHHAHCEI=250
| 5 | Mpoa.1 125 10 1.7 1] 1]
B Mpoa.2 0 0 0 0 0
7] Mpoxn.3 a 5 143 27 0
8 | Mpon.d i 0 i 133 16
1 9 | MNpudeIns 750 1320 1820 2053 3 2080
10 Pecypchl
11 TPYAOBbIE 125 16 16 16 16
112 | Chipbé 75 84 G773 50,7 43
13 ¢puHaHCHI 50 100 150 200 208
Puc. 13
OnTUManbHoe pelleHne
18
15
16 H o
14,33
14 4 [ ] 1333
12,5 o
24 [
a4 o = Mpoa .1
m[pon 2
OMpon 3
B9 OMpon .4
[
5
F
2E7
2 4 1,67
o o o o a a ’_‘ a a o o o o 0a
chHaHCEI=50 chHaHCeI=100 chHaHCeI=150 chHaHCEI=200 chHaHCEI=250
Puc. 14a
3HaveHMe NpUGBINK
2500
2053 2080
2000
1820
1500
1320
1000
500
0 = T T
chrHaHCceI=50 chHaHceI=100 chrHaHceI=150 hMHEHCEI=200 chrHaHCeI=250

Puc. 146



McnonssyeMmoe ceipbe

90

30

70

[s18]

S0

40

30

20

10

84
75
&
51
£
I E

dMHAHCEI=S0 dMHAaHCKLI=100 dMHAHCKLI=150 dMHAHCKEI=200 FMHAHCKEI=250

Puc. 148

6. TIOUCK PEHIEHUSA OIITUMAJIBHOT'O PACITPEJJEJIEHU A
OUHAHCHUPOBAHUA
PaccMoTpuM cuTyanmmio yrmpaBiieHHs (DUHAHCHPOBAHWEM HECKOJBKHMX OOBEKTOB BO

BpPCMCHHU.

B 06III€M BUJAC UCXOOHBIC JAHHBIC MO CUTYalluX NNPCACTABJICHBI B Ta6J'H/III€.

Ilepuonnr
OOBEKTHI P 104 Pecypchl
I...J...n
1 X11...X1j..-XlIn b1
i Xit1 ... Xijj.. . Xin bi
m Xm- - -Xmj- - - Xmn bm
[ToTpebHOCTH d d dn

[Ipu onTuManbHOM (PUHAHCHPOBAHWHU VIS KaXJOTO0 OOBEKTa W KaXIOro IepHoja

3a/1al0TCSI HE KOHKPETHbIE 3HAUEHHsI, @ HI)KHUE U BEpXHUE TPAaHUYHBIC YCIOBUS, T. €. IPEICIIbl, B
KOTOPBIX JOJDKHBI HAXOJUTHCS Ha3HAuaeMble BEIMYMHBL. B 3THX TIpaHUYHBIX YCIOBUSX U
HPOU3BOANTCS (PMHAHCHPOBAHKE C IIEIBbI0 MAaKCHUMHU3AINHU 3((GEKTUBHOCTH €0 MCIIOIb30BAHMS.
[Ipu sTOM 3¢ppekTHBHOCTE Ompenensercs no neaeBoi GyHKINH.

B ar10ii Tabnniie npuHATH 0003HAYCHUS

1 - HoMep 00bekTa (MHAHCUPOBAHUS,

J -
Xij

b;
di

CMBICJI:

HOMEp Tieproia (GUHAHCUPOBAHHS,
- 00beM (hPMHAHCUPOBAHUSA 1-TO OOBEKTA B J-OM TIEPHO/IE;
- 3aJJTaBacMasi BEJIMYMHA PECYPCOB, BBIICISIEMBIX JIJIS 1-TO0 00BEKTA;

- 3aJ]aBaeMas BeJIMYMHA PECYPCOB, MOTPEOISIEMBIX B j-OM MEPHOJIE.
[lpu mpuHATHIX 0003HAYEHUSX MPHUBEICHHBIC HWKE BEIMYUHBI HMEIOT CIICAYIOLIHHA



n
Z xij - cymma (MHAHCUPOBAHUSA 1-TO 0OBEKTA MO BCEM MIEPHOJIaM;
J=1

m

Z X ij - cymMma ()MHaHCHPOBAaHHUS BCEX OOBEKTOB B j-OM IEPHOJIC.

i=1

Bce »Tu BenWUWHBI SBISIOTCS HMCKOMBIMH W ONPEIEISIIOTCS B PE3yJbTaTe pPELICHUS
3amaun. JJI9 HaAXOXKJICHUS ITHX BEJIMYMH HEOOXOIMMO 3aJaTh MCXOJHBIC JaHHBIC, KOTOPHIC B
Pa3IUYHBIX 33/1a4aX MOTYT OBITh Pa3THYHBIMH.

MaremaTuueckas MOJIEJIb, KaK M BCEra, BKIIFOYAET:

- IeneByIo (QYHKIIHUIO;

- OrpaHUYCHWSI,;

- TpaHHWYHBIC YCIOBUSI.

Haunewm ¢ orpanndeHui.

Orpanudenue i i-ro 00BEKTa 3aMUCHIBACTCS B BUJE

n
inj {<=;=;>=} b;
j=1

OrpanuyeHus 171 j- ro Iepruoja 3auchIBaeTCs B BUJIE

m
Z Xjj {<=; = >=} d;
i=1

rpaHI/ILIHLIe yCJIOBUS MOTYT OLITH OOIHOCTOPOHHUMH U JABYCTOPOHHHMH. Ecimu ner
CHEIHUAIbHBIX COOOpa)KeHUHM, TO B HIKHEN I'paHule 00s3aTeNbHO J0JKHA OBITh Ha3HaueHa HE
OTPULOATCIIbHOCTD IICPEMCHHBIX Xj; >=(

Ecnu 3a1aHbl KOHKpETHBIE 3HaU€HUs HIDKHEH rpaHuIbl kij, To X >= k;;

Haznauenue BepxHel IrpaHUIIBI JOMYCTUMO, HO HE 0053aTeNbHO, TOSTOMY B OOIIIEM BUJE
MOKHO 3aIliucaThb

kij<=xjj <= Kj
L{eneBast pyHKITHMS TOJDKHA UMETh BHT

n m
F= chijxij —» max(min)

j=1 i=l

TJIE Cij OIPEEseT, B KAKOM CMBICIIE pacIIpeie]ICHUE PECYPCOB OyAET ONTUMAIbHBIM.

[Ipu 3TOM BO3MOYXHBI pa3IMUHbIE BApUAHTBl. PaCCMOTpUM HEKOTOpBIE U3 HUX.

1. C nmoMomplo 3HAYEHWH Cij YCTAHABIMBACTCA INPUOPUTET (UHAHCHPOBAHMA 1-IO
o0bekTa B j-oM nepuoze. B ToMm ciydae, uem BakHee (pUHAHCUPOBAHUE, TEM BBIIIE 3HAUEHHE Cjj
olleHMBaeMoe B Oayuiax, Hanmpumep, B uaTepBaie ot 0 1o 10.

2. Ecou cjj siBasercs Mepoil OLIGHKU pe3ysbTara ((UHAHCUpOBaHHUsS), TO IieJeBas
(GYHKIMSA MAaKCUMHU3HPYETCS.

3. Ecnm cjj XapakTepusyeT HENpOU3BOJAUTENIBHBIC 3aTpaThl, TO IeneBas (YHKLIUS
MHUHUMU3UPYETCSL.

C yderoM H3II0KEHHOIO, paccMaTpuBaeMas 3aJada ONTHUMAJIbHOIO pacHpelesIeHUs
(MHAHCUPOBaHUS MOKET OBITH CPOPMYIMPOBAHA B BUJIE CIEAYIOIIEH MaTEMAaTHUECKON MOJIENIH.

n m
F= Z Z CyiXy max(min)

j=1 i=l



kij<= xjj <= kjj

Cucrema sBnseTcs 3agadyeldl JMHEMHOIO IPOrpPaMMHUPOBAHUA,
IPOM3BOJUTCS 10 AHAJIOTUYHOM cxeme

Jns pemieHust 3aaydl ONTHMAlIbHOTO (PMHAHCHPOBAHUS 3a7alUM HMCXOJHBIC JTaHHBIC.
[Tycte m = 3, n = 4, T. e. OyAeM pemarh 3aaady pacnpeaeieHus GUHAHCUPOBAHUS I TPeX
00BEKTOB B TEUEHME YETBHIPEX INEPUOJOB. BenmunHa cjj NpUHMMAaETCs KaK XapaKTEPUCTHKA
pe3yJIbTaToB, OlICHUBaeMasi B Oajliax.

3agauy Oynem pemiath NMpH JBYX BapuUaHTaX MCXOIHBIX JAaHHBIX. B mepBom BapuaHrte
3a7al0Tcsd 00beMbl (PMHAHCUPOBAHMS, BBIIACICHHbIE AJIS KAXKA0I0 00BEKTa; BO BTOPOM BapHaHTE
3aJaeTcs CyMMapHbId 00beM (puHAaHCHpOBaHUS Bcex 00BbekTOB. HauHeM ¢ mepBOro BapuaHTa.
Penrenue 3amauu BKIIIOYAET:
BBOJI UCXOJIHBIX JTAHHBIX;
peleHue 3a/1auu;
dbopmupoBanre CBOIHON TaOIUIIBL.

Aneopumm. B00 ucxoonvix 0aHHbIX 05 ONMUMATLHO20 PACHpeOeNeHUs
Qunancuposarus npu 3a0AHHBIX BETUUUHAX 0151 KAHCO020 00beKma

pelieHue  KOTOpou

1. Cnenath, hopMy JuIsi BBOAA HCXOAHBIX JaHHBIX 3aa4u ipu m = 3, n = 4 (puc. 15).
A [ B [ C [ D [ E [ F [ G | H [ 1 ]

|1 OrpaHueHmrs
|2 | nepwod 1 | nepuod 2 | nepuon 3 | nepuof 4 | neead yacTb | 3HAK B OrpaHuyeHid |3a0aH. 3H.
|3 | OBbekT A =CYMM{CAF4) <= 500
| 4 | ObtewT B =CYMMICEFS) <= 300
| 5 | ObtewT B =CYMM(CE FE) = 200
| 6 | NeBan YacTh |=CYMMICHCE) [=CY¥MMD4DE) |=CYMMESES) |=CYhb(F4:F&)
| 7 3HaK B orp. <= <= = ==
| 8 | 3a0aH. 3Hau. 160 150 90 100

a
| 10 | [paH. Ycnoewa

1

12 nepwod 1 | nepwon 2 | nepwog 3 | nepuog 4
| 13 | OB BekT A |HIBHH.IP. 50 30 20 40

14 BepX. Mp.
115 |OBbekT B [HuH .M. 40 10 25 15
16 BEpX. Mp. 70
| 17 | OB bekT E |HimH.Ip. 25 30 25 40
18 BE. P, g0
112
| 20 | Koadh. B UP
|21 |
|22 | nepuod 1 | neproa 2 | nepwod 3 | nepuog 4 Llenegan dyHKUWA Hanp.
|23 | OObekT A 5] 5 5] 8 =CYMMMNPOW3ZE(CA:FE,C24:F26)  MaKC
| 24 | ObtewT B 10 8 7 9
| 25 | ObverT B 3 5 4 6
Puc. 15

dopma COCTOUT U3 TPeX OIOKOB:
OTpaHUYECHU;
TPAHUYHBIX YCIIOBUH;
K02 PHULIMEHTOB B 1IeTIeBON (PYHKINU.
B 6510k orpannuenuii B3:19 BBecTH ¢ MOMOIIBIO KHOTIKH « ABTOCYMMHMPOBAHHE):



3HAUEHUs JIEBBIX 4YacTel orpaHmdeHuHu sl o0bekToB B sAueiiku G4:F7. 3Haku
orpannyeHun B H4:H6 u B C8:P8 BBenensl g HarnmgaaHoctu. VIX BBOA A pellieHUs 3a1ayu
OyzleT pacCMOTpPEH HIKE.

3HaueHus MpaBbIX yacTel 1t 00bekToB B 14:16 u myist mepuoaos B C9:F9.

3. B 650k rpannunbix ycaoBuilt A13:F19 BBecTu oTiIMYHBIE OT HYJISl HUDKHUE U BEPXHUE
TPaHUIIBI JJIs1 BCEX IEPEMEHHBIX.

4. B Onok xodpdummentoB 1eneBoir (ynkumumm B23:F26 BBecTHm 3HAauYCHHA

KOA(PUITUEHTOB.
5. BBectu 1eneByo QyHKIHUIO:
— Kypcop B H29.

— «Macrtep ¢yHkumii». BroiOpate ¢yHkmmn «MaTteMaTH4ecKue», a HMEHHO
«CYMMIIPOU3B».

— BBECTH:
Maccus 1 - C4:F6.
Maccus 2 - C24:F26.

— «l'oToBOY.

Ha srom BBOA maHHBIX B Tabnauily 3akaHuuBaeTcs. Perenue 3agaun ciaeayeT BBIIOIHUTD
M0 AJITOPUTMY.

Aneopumm. Pewienue 3a0a4u onmumManbHo20 pacnpeoeieHus UHAHCUPOBAHUS.

1. «CepBuc», «Ilouck pemenus.

Ha skpane: nuanorosoe okHo «Ilonck pemeHus».

2. Bsgecrtu:
HeneByro ¢pynxumuio H29.
MakcMMU3HpPOBATh.

- H3menss saueiiku C4:F6.

3. BBecTu rpaHUYHbBIC YCIOBUS:

- HwxHue rpaHuns:

C4>=Cl14

C5>=Cl6

C6>=C18

F6>=FI8

- BepxHue rpaHuus:

D5 <=D17

E6 <=EI19

BBoJ kax10ro rpaHUYHOrO yCJIOBUS POU3BOAUTCS KOMaHaMU:

«/1o6aBUTBHY.

- Anpec nepeMeHHOM.

- 3HaK B OTpaHUYCHHUSX.

- Azpec rpaHUYHOTO YCJIOBHSL.

- «/lobaBuThH»

4. Bsectu orpaHMYeHUS:

- I OOBEKTOB:

G4<=14

G5<=15

G6<=16

- Ui IEpUOJOB:

C7<=C9

D7 <=D9

E7=E9

F7>=FO.

BBox orpaHnuueHMii MpOM3BOAMTCA TAK XK€, KaK M TpaHW4HBIX ycinoBuil. Ilocime BBona
MOCJIEIHETO OrpaHuyYeHHs BMECTO «/[00aBUTBY» HYXHO HaxaTh KHONIKY «OK».



Ha skpane: nuanorosoe okHo «IlapamMeTpbI» ouCKa pereHusl.

5. Bsectu «JInHeHHasT MOJEJIbY.

6.
7.

Ha skpane: B stueiikax C4:F6 pesynbrar pemenus 3agaqu (puc. 16)

«OK».
«BBIIOJTHUTBY.

A | B | C [ D | E | F [ G | H

|1 OrpaHuyeruA
| 2 | neprog 1 | nepuog 2 | nepuog 3 | nepuod 4 | NeBad Y4CTE | 3HAK B OTPEHHYSHWK | 384,8H. 3H.
ER OBBLEKT A 50 30 20 400 500 <= 500
EN ObLekT B 85 10 25 180 300 <= 300
| 5 | ObrexT B 25 30 45 100 200 = 200
| B | neean 4acTe 160 70 90 530
| 7 | 3HaK B orp. <= <= = =
| 8 | 3a0aH. 3Haq. 160 150 90 100

g
10 | [ paH. ¥cnosuma

11

12 nepwog 1 | nepuwog 2 | nepuogd 3 | nepwog 4
| 13 | OBBEKT A |HIBHH.TD. 50 30 20 40

14 Bepx. .
| 15 | OBBekT B |HiHH TP, 40 10 25 15

16 Bep. MR, 70
|17 [OBbekT B |HistH . 25 30 35 40

18 Bepx. Mp. B0
|19
| 20 | Koach. B LI
|21
22 | nepwog 1 | nepuwog 2 | nepuogd 3 | nepwog 4 L Hanp
| 23 | OBLEKT A 5] 5 5] 5 7500 MaKe
| 24 | ObtekT B 10 ] 7 9
| 25 | ObtekT B 3 5 4 5]

Puc. 16

W3 monaydeHHOro pemieHus: BUIHO, YTO 00BEKTY A B mMepBOM Iepuoje BoiaeneHo 50, BO
BTOpoM - 30 u T. a. 3HadyeHue 1eneBoi (GyHKIUM Haxoautcs B suerike H29 u pasno 7500.
CwmbIcT 3TOM BEeTUYHMHBI onpeenseTcss cMmbiciioM kodddumuenTo Cij. Ecim mist yctaHOBICHUS
MPUOPHUTETA OHU HA3HAYAIHCH B OayiaX, TO BEIMYMHA 1eJIeBOM (PyHKIMHU (PU3NIECKOTO CMBICTA
He uMeeT. HarmomMHMM, 4TO MBI paccMaTpuBajIl NMEPBbIA BapUaHT 3a/1aHUs UCXOJHBIX JaHHBIX, B
KOTOPOM 3a/1aBalTUCh 3HAYCHUS PECYPCOB, BBIACIECHHBIX HAa KK/l 0OBEKT.

Tenepp mepeiizieM K ciyyaro, KOrJa yCTaHOBJeHa oOmas cymMma (GpUHaHCHpPOBaHWS,
KOTOpasi JIOJDKHA PacIpeieIsAThCS MEKIY BCEMH OObEKTaMHU.

Aneopumm. Pewienue 3a0a4u onmumaibH020 pacnpeoeieHus GuHaHcupo8arus npu
3A0AHHOM €20 CYMMAPHOM 3HAYEeHUU

BBoJ MCXOIHBIX TaHHBIX MPOU3BOAMUTCS, B OCHOBHOM, TaK K€, KaK U B aJITOPUTME, HO B
¢dbopMe BBOAA UCXOTHBIX TaHHBIX HEOOXOUMO U3MEHHTH CIEeAyIOoNIee:

1. Ypamute orpannueHus s 00bEKTOB, Haxoasmuecs B sueiikax H4:16 (puc. 17)

2. Bsgectu cTpoky 7:

B SAYEHKHU:

G7 cymmuponanne G4:G6

H7 3nak <=

I7 3nauenue Bcex pecypcos 1000

3. Cepsuc, [Touck penienus...

4. VYnanuTh OrpaHUYECHMUS:

G4<=14

G5 <=15

G6<=16



5. BBectu OrpaHuyYeHHs:

G7<=17

6. BBIOJIHUTE.

Ha skpane: pesynbrar peuienus 3aaauu (puc.17).

s | B | c | D | E | F | G | H | I |

1| OrpaHtyeHna

2
| 3 | nepwod 1 | nepuof 2 | nepuop 3 | nepuod 4 | NeBad YacTk | 3HAK B OMPEHMYEHWM | 388H. 3H.
| 4 | OBLekT A 50 30 20 40 140
| 5 | ObewT B BES 10 35 20 730
| 6 | DbekT B 25 30 35 40 130
| 7| Bre 0bbekThl 57 1000 <= 1000
| 8 | negad 4acTe 740 70 a0 100
| 9 | 3HAK B Orp. a= a= = ==
1 10 | 3a0aH. 3HaM. 160 150 a0 100

11
112 | [pan. YenoeuA

13

14 nepwod 1 | nepvod 2 | nepuod 3 | nepuog 4
|15 [ OBBEKT A |HIBHH TP, 50 30 20 40

16 BEpK. M.
| 17 | OBBekT B |HiBkH.Ip. 40 10 25 15

158 BEpH. R. 70
|19 [ O6BekT B |HitkH P, 25 30 35 40

20 Bep. . G0
|21 |
| 22 | koath. B UP
23|

| 24 | nepwod 1 | nepod 2 | nepuod 3 | nepuon 4 U Hanp
| 25 | D6bekT A 5] 5 5] g 8650 MaKC
| 25 | DbekT B 10 ] 7 9

| 27 | ObeerT B 3 5 4 G

Puc. 17

W3 sTOrO perieHus BUAHO, YTO NPH HAa3HAYCHHUU OOIIETO pecypca Ha BCE OOBEKTHI
pe3yJIbTaT paclpeesIeHUs] peCypcoB, U3MEPSAEMbIi 3HAUEHUEM LI€JIeBOM (DyHKIUM, YBEIUUNICS
II0 CpaBHEHUIO ¢ NepBbIM BapuaHToM ¢ 7500 no 8650. DTo elie pa3 NOATBEPKAAET, YTO KAXKI0€
OTpPaHUYEHUE YXYALAET LEIEBYI0 (QYHKIHIO.

7. OIPEAEJIEHUE HEAOCTATOUYHOI'O ®PUHAHCHUPOBAHUA

Ecnu BBecTH 3amady ONTHUMAIILHOTO pacrpeaencHus GUHAHCHUPOBAHUS TPU YCIOBUSX,
KOrja MOTpeOHOCTM B (UHAHCAX MPEBBIIIAIOT UX HaJu4Me, TOTJa Ha HKpaH BBIJACTCS
coOOIIeHNE, YTO MOMCK HE MOXKET HAMTH pemeHus. JTo SBIAETCS, KaK U3BECTHO, MPU3HAKOM
HECOBMECTHOCTH. ECTeCTBEHHO, YTO HHKAaKW€ aJlfOPUTMbI HE MOTYT 3aMEHHUTh HEJOCTAIOIIETO
¢dbunancupoBanus. OTHAKO OHH MOTYT T0JICKa3aTh, KaK PaclpeaesaTh GUHAHCHPOBAHUE B TAKUX
ClIyyasix.

Pemenune 3amaum paccMOTpUM Uil TEPBOTO BapHUaHTa HMCXOJHBIX JaHHBIX, KOTAA
KOKJIOMY OOBEKTY OBLIM BBIJICIICHBI OINpeic/iCcHHbIe (UHAHCHI. B Tabmuily BBeAeM B SIMEHKH
C9:F9 Takme 3HayeHus, yToObl MX cymma 1550 3aBeZjOMO MpeBbIIANA CYMMY 3HA4YCHHH,
HaXOJIAIINXCS B TYEHKaX MPaBOM 4acTH OrpaHUYCHUN 110 00BbekTaM, paBHyto 1000.

3nech Oynem nocrynath Tak. OrpaHudenue Juist 00beKTa A UMeeT BUJ

C4+D4 + E4 +F4 <l14.



s mpeonosneHMsT HECOBMECTHOCTHM BBEIEM Henoctarommi pecype. Ilpm  stom
ypaBHEHHE TPUMET BUJT

C4 + D4 + E4 + F4 =14 + gom. pec.

17003

C4 + D4 + E4 + F4 - nom. pec = 14.

Ha stom mocTtpoeHo penieHue 3agauu npu HepocTatke GpuHaHcupoBanus. Jlis peuieHus
3a/1a4yM cleAyeT MOJIb30BaThCS CIEAYIOIMIUM aIrOPUTMOM.

Aneopumm. [Ipeooonenue Hecoemecmuocmu npu HeOOCMAMOYHOM PUHAHCUPOBAHUU
1. Be3Bath Tabnuiy.
2. BcraButs cronben G (puc.18).

A B [ ¢ [ o [ E | F [ G ] H [ [0 ]

| 1| OrpaHryeHrA
| 2 | nepuod 1 | nepwog 2 | nepwog 3 | nepuof 4 |HenocT, NneBad YacTe IHAK B OTPaHKYEHMM | 3848H. 3H.
=R OfbekT A =CYMM[CA F4)-G4 = 500
| 4| OfbekT B =CYMM[CSF5)-G5 = 300
| 5 | ObvekT B =CYMMICEFE)-GB = 200
| 6 | NEeBAaA YaCTh |=Cy¥MM(CHCE) |=CYMMD4DE) [=CY¥MME4EE) |=CY¥MMIF4:FE)
| 7 2HaK B Orp. <= = = ==
| 8 | 3a0aH. 3Hau. 500 150 400 500

9
|10 | [paH. Ycnoewa

1

12 nepuod 1 | nepuwog 2 | nepuog 3 | nepuog 4 |HegocoT.
113 | OBBeKT A |HIBHH.TD. 50 20 20 40

14 B .
115 | O6ekT B |HitsH .. 40 10 25 15

16 Bem p. 70
| 17 | OB ekt B |HitsH . 25 30 35 40

18 BEpX. P, 60
|19
| 20 | Koadh. B Ud
| 21 |
| 22 | nepuog 1 | neprog 2 | nepuog 3 | nepuog 4 |HegocT. |Ueneean diyHkumA Hanp.
|23 | ObbekT A 6 ® 6 38 =CYMMNPOWIB(CS: GE;C24:G26)  MakT
| 24 | ObvekT B 10 8 7 9
| 25 | OfbekT B 3 5 4 B

Puc. 18

3. BBectu B 070K OTpaHUYCHUI:

- Sueiiku G3:G6.

- B sueiixu H4:H6 BBecTn ykazanubie popMyIIbl.
- B suetiku G14:G19 u G24:G26 Huyero He BBOJIUTb.
4. «CepBucy», «Illonck pemeHus».

5. Bsgecru:

N3mensiemble sueiiku: C4:G6.
OrpanudeHus ist 0ObEKTOB:

H4 =J4

H5=1J5

H6 =J6

OrpanuyeHust st IeproJIoB:

C7<=C9

D7 <=D9

E7=E9

F7>=F9

6. JlomOJHUTENBHO K BBEICHHOMY BBECTH:
I'pannunsble ycioBus:

G4 >=Gl14

G5>=Gl16

G6>=G18



7. «BBINOJHUTHY.
Ha skpane: pesynbrar pemenus (puc.19).

A [ B [ T [ D [ E [ F [ 6 | H [ J [

| 1| OrpaHnyeHra
| 2 | neprod 1 | nepwog 2 | nepuog 3 | nepuog 4 |HegocT. nNepan YacTb 3HAK B OrPAHMYSHMM | 3308H. 3H.
|3 | ObberT A 50 100 20 40 0 210 = 500
| 4 | Ofbert B 425 20 345 420 910 300 = 300
|5 | OfberT B 25 a0 5 40 0 130 = 200
| 6 | neean YacTe 500 160 400 500
| 7| 3HAK B Orp. <= <= = ==
| 8 | 3a/aH. 3Hau. 500 150 400 500

g
| 10 | [paH. Ycnoeua

1

12 neprod 1 | nepwoa 2 | nepwod 3 | nepwon < |HedocT.
|13 | OOBLekT A |HItHH .. 50 100 20 40

14 BEX. P,
|15 | O6bekT B |HitH.mp. 40 10 25 15

16 Be. Ip. 70
|17 | D6 bekT B |HitsH .o 25 a0 55 40

18 BEpX. P, 60
|19 ]
| 20 | Koadr. B LUd
121
|22 | nepuod 1 | nepron 2 | nepuod 3 | nepuod 4 [HeQoCT. L Hanp.
123 | OBberT A 6 5 6 8 12450 MAKC
| 24 | Ofbekt B 10 8 7 9
| 25 | ObterT B 8 S 4 8

Puc. 19

B nonyudennoit Tabnune G5 = 910. 310 3HaYUT, UTO AJI BBINOJIHEHUS (PUHAHCUPOBAHUS
npu  BBeAeHHBIX B suediku  C9:F9 3ajmaHHBIX 3HAueHUSX, HEOOXOIUMO YBEIUYUTh
¢uHancupoBanue 11 oobekra b Ha 910 equnMLI.

AHaJIOTUYHO MOXXHO ONpEAENATh HEAOCTarolee (PUHAHCUPOBAHWE M Ui BTOPOTO
BapUaHTa MCXOIHBIX JaHHBIX, B KOTOPOM Ha3HAYaJUCh CyMMapHBIE pPECypchl Ul BCEX
00BEKTOB.



[NPMJIOXEHUE

CnTyamm AJIHA MIOUCKA OIITUMAJIBHOI'0O PCIICHUA

Curyanus 1

3aBOA-TTPOU3BOIUTENb BBICOKOTOYHBIX 3JIEMEHTOB JJIi aBTOMOOWJICH BBITyCKAaeT JBa
pa3nuuHbIX TUma Aetaneit: X u Y. 3aBoj pacnonaraet ¢poHmom padbodero spemenu B 400 gen.-u.
B Hejenmo. J{s nmpousBoacTBa OHOM Aetanu tuna X Tpedyercs | yen.-d., a Juisi TpOr3BOICTBA
onHOM neranu tumna Y — 2 yen.-4. [Ipou3BoicTBEHHBIE MOIIIHOCTH 3aBO/1a TTO3BOJISIOT BHITYCKATh
makcuMyM 1150 neranei Tuna X u 1750 neraneit tuna Y B Hepemo. Kaxknas aerans tuna X
TpeOyeT 2 KI MEeTAINTHYECKUX CTEP>KHEH U 5 KT JTUCTOBOTO MeTalljia, a sl MPOU3BOICTBA JeTalln
Tina Y HEOOXOIWMO 5 KI' METAJUIMYECKUX CTEpPKHEH M 2 Kr' JIMCTOBOTO MeTaylia. YpPOBEHb
3amacoB KaxxJ10oro Bujaa metamwioB cocrasisier 10000 kr B Hepemo. Kpome Toro, exeHenenbHO
3aBoj nocrasisger 600 nertaneit Tuna X cBOeMy HMOCTOSSHHOMY 3aka3zuuky. CyIIecTByeT Takke
npo(Ccor3HOE COTJalleHue, B COOTBETCTBHE C KOTOPHIM OOIEe YUCIO MPOU3BOAUMBIX B
TEUEHUW OJHOW HEAeNW JeTaneil JOJKHO cocTaBiiaTh HEe MeHee 1500 mTyk. Ckosbko neranei
Ka)KJO0T0 THMA CIeAyeT MPOU3BOAUTH, YTOOBI MAKCUMHU3UPOBATh OOIIMI JOXOM B HENEI0, eCIU
JI0XO0J1 OT MIPOU3BOJCTBA OJHOW AeTanu Tuna X cocrasiseT 30 py0., a OT IPOU3BOJCTBA OAHOMN
netanu tuna Y — 40 py6.?

Curyanus 2

Jnsa  nmpoumsBoacTBa  TpeX BHAOB NPOAYKIMM INPEANPHUATHE HMCHOJB3YeT [JBa THUIIA
TEXHOJIOTUYECKOr0 00OpYyJIOBaHMS M J1Ba BHJA ChIpbsi. HOpMBI 3aTpar Chlpbsi U BpEMEHU Ha
M3TOTOBJICHHE OJHOTO M3/ENUsl KAKAO0TO BHUJa PUBEACHHI B Tabmuie. B Heil ke ykazan oOmuit
¢doHn pabouero BpeMEHM KaXJ0i W3 Tpynn TEXHOJIOIMYECKOro oOOpYyIOBaHUS, 00BEM
MMEIOIETOCS ChIpbs KAaXXJIOr0 BHJA, 4 TaK JK€ I€HAa OJHOTO M3Jeius JAaHHOIO BHJAA U
OTrpaHMYEHUS HAa BO3MOXHBIN BBIIMYCK Ka)KI0TO U3 U3ACIU.

Donpg
pabouero
HopwMs1 3aTpat pecypca Ha OJJHO U3IeHe BpPEMEHU;
Pecypcer BHJIA O6bem
UMEIOIIETOCs
CBIPBS
1 2 3 KaXJ10ro BUIIa
IIpon3BOAUTENBHOCTD
o0opyaoBanus (HOpMO-4)
1 Tuma 2 - 4 440
2 Tuna 4 3 1 300
Ceipbe (kr)
1 Buma 10 15 20 2800
2 Buja 30 20 25 3900
Ilena  omHOrO  W3HENHS
(py6.) 10 15 20
Boimyck (mT.)
MHHUMAJTbHBINA 10 20 25
MaKCHUMaJIbHBIN 20 40 100




CocTaBuTh Tako#l IUIaH NPOU3BOACTBA MPOIYKIHMH, COIJACHO KOTOPOMY OYIET H3rOTOBIECHO
HE00X0IMMOE KOJMYECTBO M3AEHs KaXI0ro BHia, a o0Iias CTOMMOCTb BCEHl M3rOTOBICHHOMN
IPOAYKIIMH MaKCUMAaJIbHOM U BCE pecypchl Oy IyT UCIOJIb30BaHbI MOJTHOCTBIO.

Curyanus 3

3aBoJ 10 MPOU3BOJCTBY AJIEKTPOHHOTO 0OOPYIOBaHUS BBIMYCKAET MEPCOHATBHBIE KOMIIBIOTEPHI
Y CUCTEMBI TIOJITOTOBKH TEKCTOB. B HacTosiee BpemMsi OCBOCHBI YETHIPE MOJICIIHU:

1. «Onurep» — o6bem namsaru 512 Kbaiit, omuHapHBIN TUCKOBO;

2. «Benepa» - 06bem mamsaTu 512 K6aiT, 1BOMHON JUCKOBO/I;

3. «Mapce» - 06beM namsatu 640 KOaiiT, 1BoitHON AMCKOBO/;

4. «Carypn» - 00beM mamsatu 640 KoOaiit, skeCTKHiA TUCK.
B npousBoacTBEHHBIH Mpoliecc BOBICUEHBI TPH IeXa 3aB0oJia — LeX Y3JI0BOM COOpPKU, COOPOUHBIIH
W UCTBITaTEeNbHBINA. Pacripenenenue BpeMeHH, TpeOyemoro st 00pabOTKU KaKI0W MOJeIu B
KKIOM IeXe, a TaKKe MaKCHMallbHbI€ MPOW3BOJCTBEHHBIC MOIIHOCTH II€XOB MPHUBEACHHI B
tabnuie. OTaen WCCIeNOBaHUM pBIHKA MPOU3BOAMUT TEPUOJAMYECKYIO OIICHKY CIpoca
noTpeduTesneil Ha Kax Iy Mojieinb. MakcuManbHbIe IPOTHO3HBIE 3HAYEHUS CIIPOCa U JOXObI OT
peanu3alnuy eIMHULIBI TPOTYKIIUH KaXKI0M MOJICNIN TaKXKe COACpKaTCs B TaOJIHIIE.

Tabmuma — Bpewms, TpedyeMoe Ha 00pabOTKy Kax 0N MOJEIH B KAKIOM IEeXe

Bpems Ha enMHUIYY IPOIYKIIUH, Y. MakcumanabHast
Hex «¥Omutep» | «Benepa» | «Mape» | «CatypH» HPOUSBOACTBEHHAA
MOILHOCTD, 4/MEC.

Y3moBoii cOopku 5 8 20 25 800
CO60pouHbIit 2 3 8 14 420
HcnpITaTenbHBINA 0,1 0,2 2 4 150
MakcuManbHOE
IIPOrHO3HOE 100 45 25 20
3Ha4YEHHE CIpoca
JHoxon, py6. 15 30 120 130

[TocTpouts 3agavy JTMHEHHOTO MPOTPAMMHPOBAHUS ISl U3JI0KEHHON MPOOJIEeMbl TPOU3BOJICTBA
U3JICNIHIA B ACCOPTUMEHTE, €CITH 11€]Ih COCTOUT B MAKCUMU3AIHNH OOIIETO €KeMECSYHOTO TOXO0/a.

Curyanus 4

Menemxep mo LEHHBIM Oymaram HamepeH pasMmecTuth 100 ThIC. KamuTalla TaKuM
00pa3oMm, 4TOOBI MOYYUT MaKCUMAIIbHBIE TOJOBBIE MPOLIEHTHI C A0X0aa. Ero BEIOOp orpanuyeH
4eThIpbMsI 0O0bekTamu uHBecTHn A, B, C, JI. A mo3BomsieT mony4utsh 6% ronoBeix, B — 8%, C
— 10%, J-9%. Crenenp pucka pasinuyHa M C YYETOM ITOrO MeHemkep epumni He meHee 0,5
WHBECTULIMHI BJIOKUTE B A U B. 4T0OBI 00eceunTh JIMKBUIHOCTL, HE MeHee 25% oT oOmei
CyMMBI KamuTajaa HYXHO MomMecTuTh B [I. YUuThIBask BO3MOXHBIE W3MEHEHHUS B OOJACTH
MOJIUTUKY, TIpeaycMaTpuBaeTcs, uto B o0bekT C cneayer BiaoxkuTh He Oonee 20%. Hamorosas
NOJIUTHKA TpeOyeT, YTOObI B 00beKT A ObLIO BioXkeHO He MeHee 30%.

Kakoe konuuecTBO KamuTajga CIEIyeT BIOXKUTh B KaKIbli OOBEKT WHBECTHUIUH, YTOOBI
MOJIYYUTh MAaKCUMAaJIbHBIA T0XOA?



Curyanus 5

Menemkep MeXIyHapOJHON OAHKOBCKOM OpraHM3alliy 10 WHBECTHIMSM pacroyiaraeT
550000 py©6., HaxomAmMMHUCA Ha cyeTe OaHKa, KOTOpble HEOOXOJUMO HHBECTHPOBATH, U
paccMaTpuBaeT YeThIpe OOMIMX TUTIA MHBECTHIINH, 2 UMEHHO:

Tun I: rocyaapcTBEHHBIE LIEHHbIE OyMaru;

Tun 2: neHHble OyMaru Koprnopamui;

Tun 3: OOBIKHOBEHHBIE aKIIUK OTpaciiell cepsl 00CITy)KUBaHUS;

Tun 4: 0OBIKHOBEHHBIE aKI[MH OTPAcIIeil MPON3BOACTBEHHON CQEpHI.

Ilenplo MeHemkepa IO MHBECTULMSIM SBISETCS MaKCUMH3alMs HOPMBI OTJIauu
BJIOKCHHM, MPUYEM pa3Mep TOJOBBIX MPOIEHTOB OT MHBeCTUIMU paBeH 8, 9, 10 u 12% nns
tunoB 1, 2, 3 u 4 cooTBETCTBEHHO. JleHeKHbIE CPECTBA, HE NHBECTUPOBAHHBIE HU 10 OJHOMY
U3 YKa3aHHBIX BbIIIIE€ TUIIOB, OCTAIOTCS HA OAHKOBCKOM CYETE U MPUHOCAT 4% roJI0BBIX.

MeHekep MO MHBECTULUSAM MNpUHI peuieHue, uyto He meHee 50000 py6. cienyer
IIOMECTHTH B [IEHHBIE OyMaru KOpIoparyii, a B ”HBECTUIIHOHHBIC TIPOCKTHI C JIEMEHTAMH PUCKa
(T.e. LeHHbIE Oymaru KOpHopauui M Bce BUAbI OOBIKHOBEHHBIX aKIMN) CIelyeT BIOXKHTb He
6omnee 300000 py6. Kpome Toro, oH cuuTaer, 4ro, 1o KpaHel Mepe, NMOJOBUHY O0IIEH CyMMBbI
JICHEeXKHBIX CPEJCTB, HHBECTUPOBAHHBIX B COOTBETCTBMM C YKa3aHHBIMU BBbIIIE THUIAMU
WHBECTUINH, CIIEAyeT BJIOXHTh B OOBIKHOBEHHBIE aKIWK, HO B aKIWU OTpaciieit
IPOM3BOJICTBEHHOM cdepbl ciieyeT MOMECTUTh He Oosee OHON YeTBepTH OOIed CyMMBbI
VHBECTHULIHM.

Curyanus 6
[Tpombinennast ¢upma, CHeNUaTU3UPYeTCss Ha MPOU3BOJCTBE TEXHMUYECKUX JIAKOB.

[IpencraBneHHas Huxke Tabiuma COACPKUT HMHPOPMALMIO O IIEHaX MPOJAXH U
COOTBETCTBYIOIIUX U3AECPKKAX TPOU3BOACTBA €AUHUIBI IIOJTUPOBOYHOIO U MATOBOIO JIAKOB.

Tlax Iena nponaxu 1 ¢akona, N3 nepxku npor3BOACTBA
pyoO. oJTHOTO (hi1akoHa, pyo.
MaTtoBBIH 13,0 9,0
[TonupoBoUHBIN 16,0 10,0

Jlnis mpowsBoactBa 1 (rakoHa MaroBOro Jaka HEOOXOAWMO 3arpaTUTh 6 MUH.
TPyAO3aTparT, a JJis MPOU3BOJACTBA OJHOrO (pJIaKOHA MOJIMPOBOYHOrO Jiaka — 12 muH. Pesepn
donma pabouero BpemeHu cocrapuser 400 yem.-d. B neHb. PasMep exemHEeBHOTrO 3amaca
HeoOxouMol xumHuuyeckoi cMmecu paBeH 100 yHIusM, TOrjga Kak ee pacxo] Ha OJuH (UIakoH
MaToOBOTO M moJaupoBoyHOro JakoB cocrtaBimger 0,05 u 0,02 Xr COOTBETCTBEHHO.
TexHonOrMuecKkne BO3MOKHOCTH 3aBO/Ia MO3BOJIAIOT BhIyckaTh He Oosiee 3000 ¢rakoHOB naka
B JICHb.

B cootBercTBMM C coriameHueM ¢ OCHOBHBIM ONTOBBIM IMOKyHaTejaeM KOMIIaHUs JIO0JKHA
noctaBiATe emy 5000 ¢daakonoB maroBoro siaka u 2500 (h1akoHOB MONMPOBOYHOTO JlaKa 3a
KaXx1yro pabdouyro Hezento (coctosuryto u3 5 aneit). Kpome Toro, cymiectByer coriameHue, B
KOTOPOM OTOBapHBAETCs MUHUMAJIbHBIH 00BEM IIPOU3BOJCTBA B JIeHb, paBHbI 2000 ¢rakoHam.
Heo0xoanMo onpenenuTs exenHeBHbIE 00bEMbI IPOU3BOACTBA KaX 00 BHUJA JIAKOB, KOTOPbIE
MO3BOJISIOT MOTY4YaTh MAaKCUMAIbHBIA OO TOXO].

TpeOyercs:

1. TlocTpouTh IMHEHHYIO MOJENb Ui TPOU3BOJICTBEHHON MPOOIEMBI, C KOTOPOM
CTOJIKHYJIach KOMITaHUS.

2. Onpenenutpb €XeTHEBHBIM ONTUMAIbHBIN IJIaH MPOU3BOJICTBA U COOTBETCTBYIOILYIO EMY
BEJIMYHMHY J10X0/1a.



3. Tlpodcoro3 komMmaHuu TpeOyeT yBEIWYCHHS OIUIaThl | 9. CBEpXypOouyHBIX pabor Ha 20
py06. OOocHOBaTh, COYTET JHM aJMUHHUCTpAIUS KOMIIAHMU I€JIeCOO0pa3HbIM Takoe -
npeioxKeHue?

4. Jlns wucxXoaHOW 3amauu (HE YYHMTBHIBAIOIICH CBEPXYPOYHBIC paOOTHI) OMPEICIUTh
POMEXYTOK M3MEHEHHUH TOKa3aTeNst eIMHIYHOTO 10X0/a 32 1 (hJakoH MoImpoBOYHOTO Jlaka, B
KOTOPOM HCXOIHOE ONTHMAJIbHOE PEIICHUE OCTACTCS MPESIKHUM.

Curyanus 7

[TocTpouTh MaTeMaTHUECKyI0 MOJENb JUIsI TIOMCKA ONTHMAIIBHOTO pacHpeaeiIeHHS
(UHAHCUPOBAHUS MEXAY TpeMsi 00beKTaMM B TeueHUH roja. O0beM (prHaHCUPOBAHUS KaX/10To
00BEKTa OMpeNenuTh MOKBApTaIbHO. Kodd¢uimenTsr meneBoil (yHKIMH, TOKa3bIBAIOIINE
oLeHKH 3()(HEKTHBHOCTH (PMHAHCHPOBAHUS KaXKI0T0 00BEKTa B KAKIOM IEPHOJIE TIPEICTABIICHBI
B TabmuIe.

ITepuog 1 [Tepuox 2 [Tepuox 2 ITepuon 3
O0BexT A 6 5 6 8
O6nexT B 10 8 7 9
O6mwext C 3 5 4 6

OO6bemBbl T0OJI0BOTO (PMHAHCHPOBAHUS KaXKIOTO OOBEKTAa OTPaHUYECHbI COOTBETCTBEHHO

500, 300, 200 TeICc. py0. CyIIECTBYIOT TaK)K€ OTPaHUYCHHS IO NeprojaM (pUHAHCUPOBAHUS: B
IepBOM Iepuoje oOmuii 00beM (UHAHCHUPOBaHMS HE JOJDKEH mpeBblmath 160 Thic. pyo., BO
BTOpOM — He Ooisiee 150, B TpeTbeM mepuoje oO0beM (GpUHAHCUPOBAHUS JOJDKEH OBITH paBeH 90
TBIC. py0., B 4eTBEPTOM neproae o0bemM MokeT ObITh 6osiee 100 ThIC. pyO.

HwwkHue m BepxHHE I'paHMIBI (MHAHCHPOBAHMSA KaXJIOT0 OOBEKTa B KaXIOM KBapTaye
NPUBE/ICHBI B TAOJIHIIE.

[Tepuon 1 [lepuon 2 [Tepuon 2 ITepuop 3
O6bexr A | THAHAS TPAHULA 50 30 20 40
BEPXHsISI TPAHUIIA - - - -
O6ext B HUKHSI TPaHUIa 40 10 25 15
BEPXHss IPaHULIA - 70 - -
O6next C HWDKHSI TPaHMIa 25 30 35 40
BEPXHSS TPaHUIA - - 60 -




COJIEP)KAHUE

BBeneunue

1.

Sk D

=

[Ipumep ymopaBiaeHYecKOM CHTyallMd JUii TIOMCKAa pELIeHHs M0 00ecrnedyeHuro
MaKCHUMaJIbHON TPUOBUTH M ONTHMAIBHOMY PACIpPEIeSICHHIO PECYPCOB.
@opMaNIN30BAHHOE TNPEACTABICHHUE CUTYallMH Ul PEIICHUs 3aJadd  METOAAMH
JMHEMHOT 0 MPOrPaMMUPOBAHHUS.

[Touck ontumaneHOrO peuieHus cpeacrsamu Excel.

AHanu3 pe3yJbTaToOB PEIICHUS.

[TapameTpuueckuii aHaIu3.

[Touck pemieHus: ONTUMAIBHOTO paclpeaeaeHUs] PUHAHCUPOBAHMUSL.

Omnpeznenenue HeoCcTaOUIETO (PUHAHCUPOBAHUS.

HpI/IHO)KeHI/IC. - CI/ITyaIII/II/I AJId TIOUCKa ONITUMAJIbBHOI'O PCIICHUA.
KOHTpOJ'ILHBIe BOIIPOCHI.



Jluna BacunbesHa PribakoBa
Joyenm xageopvl 5KOHOMUKU U MEHEOHCMEHMA OPSAHUZAYUU
AMprKOZO zocydapcmeeHﬂoeo yHusepcumema
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