MeToanuyeckue yKa3aHus
K BBINIOJITHEHUIO KYPCOBOi1 padoThI
1o Kypcy «Teopusi npUHATHS PelIeHUI»
Tema: «IlocTpoenne MaTeMaTH4eCKO MOJeJU U Pa3padoTKa MPOrpaMMHOT0
o0ecrnevyeHus AJIs1 pelieHUs 3224 OPraHU3allHOHHOT0 YIIPABJICHUD)
Bapuamnr....

1. CoaepixaHnue KypcoBoii padoThl

KypcoBas paGoTa nomxkHa coaepkarh CIeAyIOIIHe pa3aebl:
® CJIOBECHOE OIMCAHUE 3ajauu;

® [IOCTPOCHHE MATEeMAaTHYCCKOW MOJICIIH;

e BBIOOpP, 0OOCHOBAHHUE U OMMCAHNE METOJIA PELICHUI paccMaTpUBaeMoil 3a1auH;
e peuieHre cHOpPMyITMPOBAHHOM 33124,

®  aHAJIU3 MOJIC/IH Ha YYBCTBUTEIBHOCTD.

2. IMocTanoBka 3a1a4u U NOCTPOEHNE €€ MATEMATHYECKOH MOIeIN

[IponeMoHcTprpyeM Ha MOPOCTEUIIEM MOPUMEPE MPOLECC MOCTPOEHUS MATEMATUYECKOMN
MOJIEJIH 33/1a4¥, BBIOOP METO/a PEIICHUS U aHAlIU3 MOJIYYeHHBIX Pe3yIbTaTOB.

IlocTanoBka 3axaum.

HeGonbmast Gpabprka H3roTOBISACT qBa BUIa Kpacok: i BHyTpeHHHX (1) u HapyxHbIX (E)
pa6ot. IIpogykuust 000MX BUAOB MOCTYyMaeT B ONTOBYIO Mpojaxy. [[msi mpous3BoJCcTBa Kpacok
MCIIOJIb3YIOTCS /1BA UCXOJHBIX MPoAyKTa — A 1 B. MakcuMaabHO BO3MOYKHBIE CYTOUYHBIE 3amachl
STUX MPOJYKTOB COCTaBIAIOT 6 T U 8 T cooTBeTcTBeHHO. Pacxoabl A u B Ha 1 TOHHY COOTBeET-
CTBYIOIIMX KPacoK IPUBEACHbI B Ta0MIIE 1.

N3ydenue pbiHKa cObITa MMOKA3alio, YTO CYTOUHBIM CIIpoc Ha KpacKy | HUKOraa He mpeBbI-
HIaeT crpoca Ha kpacky E 6onee uem Ha 1 T. KpoMe Toro, yctaHOBII€HO, YTO CIIPOC HA Kpacky |
HUKOT/Ia HE MPEBBIIIAET 2 T B CYTKH.

OnToBbIE LIEHBI OJJTHOM TOHHBI KPACOK PAaBHBI: 3 THICSUM JOJIIApOB Ui Kpacku E, 2 Thics-
YU JO0JJIAPOB JUIS Kpackw |.

Tabnuia 1
Ucxonuerit | Pacxon ucxoaHsIx IpoAyKToB (T) Ha 1 T Kpacku Kakoe koinuecTBO Kpacok KaKJ10ro
HPOAYKT Kpacka E Kpacka | BUJA JOJKHA MPOU3BOIUTH (pabpu-
A 1 2 Ka, 4TOOBI JOXOJ OT pealn3aluu
B 2 1 IPOAYKIMH OB MAKCUMAJIbHBIM ?

IMocTpoeHne MmaTreMaTH4eCKON MOJeH.
[Ipouecc mocTpoeHUss MaTeMaTUYECKOW MOJIEIM MOKHO HauyaTh C OTBETOB Ha CIEAYIOLIUE
TPH BOIIPOCA:

e Jlns onpeneneHus KakuxX BETUYHUH JOJKHA OBITh TOCTPOEHA MOJAENH ?

e Kaxkue orpannueHusi JOHKHBI ObITh HAJIOKEHBI HA TIEpEMEHHBIE, YTOOBI BBIOJIH -
JIUCh YCJIOBHUS, XapaKTE€PHbIE AJI1 MOJEIUPYEMON CUCTEMBI ?

e B uyem cocTtouT uenb, AN AOCTHKEHHS KOTOPOM M3 BCEX NOMYCTHUMBIX 3HAUEHUI
MEPEMEHHBIX HY)KHO BBIOpATh T€, KOTOpPhIE OYyIyT COOTBETCTBOBATh ONTUMAIbLHOMY
(HauTyuIIeMy) pelIeHHIo 3aaauu ?

KoHcTpyKkTuBHBIN yTh (OPMYITHPOBKH OTBETOB Ha MOCTaBJIEHHbBIE BOMPOCH B TOM, UTOObI
CJIOBECHO BBIPA3UTh CYTh MPOOIEMBI.



Chosecnasn hopmynupoexka npoodiemut
dupme TpeOyeTcs ONpEeNenuTh 00bembl npou3soocmea (B TOHHAX) KaXKIOHW M3 KPacoK
(ympaBisieMble IEpeMEHHBIE ), MAKCUMU3HUPYIOLIUE 00X00 (B ThICAYAX JIOJUIAPOB) OT pealiu3aluu
OPOAYKIMHU (LIENIb), C YIETOM CHPOCA U Pacxo0d VCXOIHBIX MPOIYKTOB (OTpaHUYEHUS).

Mamemamuueckasn gpopmynuposka

Ilepemennpie. T.K. HY’)KHO OIPENEIUTh 00BEMBI MPOU3BOJICTBA KAXKJOTO BHUJA KPACKU, TO
MEPEMEHHBIMH B MOJEIHU SIBJISIOTCS:

XE — CyTOUYHBIN 00beM MPOU3BOJCTBA Kpacku E (B ToHHAX),

X1 — CYTOYHBIH 00bEM MPOU3BOJICTBA Kpacku | (B TOHHAX).

Llenesan ynxyus. T.K. CTOUMOCTb OJHOW TOHHBI Kpacku E paBHa 3 ThICSuM 10JUIapoB,
CYTOYHBII J10XOJ OT €€ MPOJaXH COCTABUT 3XE THICAYM J10JITIAPOB. AHAIOTUYHO JIOXOJ OT pea-
JAM3alMy X| TOHH Kpacku | coctaBuT 2X| ThICSUM AosuiapoB. [Ipu momymieHHH HE3aBUCUMOCTH
00BeMOB cOBbITa KaXJI0M M3 Kpacok OOIIMI JOXOJ paBeH CyMMeE ABYX CJIaraeMbIX — J0XOJa OT
pojaxku Kpacku E u noxona ot npogaxu kpacku |.

O603HaynB 00U 10X0A (B ThHICAYAX JOUIAPOB) Yepe3 Z, MOXKHO JaTh CIEAYIONIYIO Ma-
TEMAaTUYECKYIO0 (POPMYIHUPOBKY LIEIEBON (DYHKIMH: ONPENEIUTh JOIMYCTUMBIC 3HAYCHHS XE H X,
MaKCHMHU3HUPYIOLINE BEINUUHY oOmiero noxona Z = 3X; + 2X, .

Oepanuuenus. Ilpu pemieHUN paccMaTpuBaEeMO 3a7]aud TOJDKHBI OBITh YUYTEHBI OTpaHHue-
HUS Ha pacxoJl UCXOJHBIX IPOAYKTOB M CIPOC HA U3rOTOBJIEHHE Kpacku. OrpaHUMyeHHe Ha pac-
XOJl UICXOHBIX MPOYKTOB MOKHO 3aMUCATh CIAEAYIOLUIUM 00pa3oM:

Pacxon ucxonnoro npoaykra MaxkcumaabHO BO3MOXKHBII
IUIsL IPOM3BOJICTBA 000MX < 3arac UCXOJHOI0 IMPOIyK-
BUJIOB KPackH Ta

DTO NPUBOJMT K CIIETYIOIIUM JABYM OIDAaHUYECHUSM:

Xg +2X, <6 (11 A),

2Xe + X, <8 (u14 B).

OrpaHnyenus Ha BEJIMYHMHY COPOCa HA IPOJYKIHIO UIMEIOT B

[IpeBbIIeHMEe cripoca Ha
Kpacky | oTHOCUTENBEHO < 1 ToHHa/CyTKH,
crnpoca Ha Kpacky E

(cripoc Ha kpacky |) < 2 TOHHBI/CYTKH.

MareMaTHUECKH 3TH OrpaHUUYEHHs 3alIUChIBAIOTCS CIIEAYIOIIUM 00pa3oM:
X, —Xz <1 (cooTHOIIEHHE BEINYMH crpoca Ha KpacKy | u Ha kpacky E),

X, <2 (MaxcHMasbHas BEIMUMHA CIIpoca Ha Kpacky l).

HesiBHOE OorpaHuyeHuUe 3aKII0YACTCS B TOM, YTO 00BEMBI IPOM3BOJICTBA MPOIYKIIUN HE MO-
I'YT IPUHUMATh OTPULIATEIBHBIX 3HAUeHHUi. UTOOBI NMPEJOTBPATUThH MOJYUYCHUE TAKUX HEIOIY-
CTHMBIX PEIICHUH, MOTPeOyeM BBITIOIHEHUS YCI08US HEOMPUYAMENbHOCIY TIEPEMEHHBIX, T.C.
BBEJICM OTPAHUYCHUS:
X, =0 (0ObeM mpou3BOACTBA KpackH ),

Xg 20 (o6bem npousBoacTBa Kpacku E).

Wtak, MaTeMaTHUYECKyI0 MOJIEb MOXKHO 3alHUCaTh CIEAYIOIUM 00pa3oM.
OmnpenenuTts cyTouHble 00BEMBI IPOU3BOICTBA Kpacku | u kpacku E (B ToHHaX), T.e. epe-
MEHHBIE X| ¥ Xg, IPH KOTOPBIX JOCTUTAETCS



maxZ = 3X; +2X, (ueneBas QyHKIMA)
Y KOTOPBIC yIOBJICTBOPSIIOT YCIOBUSIM

(" Xg +2X, <6

2X: +X, <8
< X=X <1 (orpaHuYeHHS).
X, <2

(% 20,20

Bb10op 1 000cHOBaHHe MeTO1a pellieHUI OCTABJICHHOM 3a1a4H.

T.k. Bce Bxoadie B MoJieNlb (PYHKIUU (OrpaHUYEHUs U 1esieBast QyHKIM) SBIAIOTCS JH-
HENHBIMHU, TO JaHHAs 3a/a4a OTHOCUTCS K KJlaccy 3ajad JuHeWHoro nporpammupoBanus (JII1),
HO3TOMY JUISl €€ pelleHHs] HEOOXOIMMO IPUMEHHUTh OJIMH U3 MeTOJ0B pemeHus 3anad JIII. Yau-
BEPCAIIbHBIM METOJ PEUICHHs TAKUX 3a1a4 — CUMILIEKC-METO/, HO T.K. MATEMaTU4eCKasi MOZCIIb
paccMaTpuBaeMOH 3ajauu COJEPKUT JIBE IIEPEMEHHBIE, TO JUISl €€ PELICHHUsI MOXKET ObITh IpUMe-
HEH rpauuecKuii crocod perieHus.

Ecnu paccmaTtpuBaemast 3a7aya petaercsi ¢ oMOUIbI0 CUMILIEKC-MET0/1a, TO HEOOXOJMMO
OTPaHMYECHUS 3alMCaTh B BUIC PABCHCTB, BBOAA B KAXKIO€ OIPAaHUYCHHE COOTBETCTBYIOLIYIO
OCTaTOYHYIO IIEPEMEHHYIO.

Xz +2X, +Y, =6

2% + X, +Y,=8

< X —Xg+Y;=1

X, +Yy,=2

X, 20,Xx. 20, y,=20,i=1+4

N~

B pesynbrare BBeeHUS NOMOJTHUTEIBHBIX IEPEMEHHBIX MOTYy4aeM, YTO CUCTEMA pa3perie-
HA OTHOCHUTENHHO 0a3MCHBIX MEPEMEHHBIX, U, T.K. OHH MPUHUMAIOT MOJOXKHUTEIbHbIC 3HAUCHUS,
TO 3a/la4a HaXOXJACHUsI UCXOJHOIO OMOPHOIO pelIeHus pelieHa. B mpoTuBHOM ciydyae HeoOxo-
JMMO BOCIIOJIB30BAaThCsl OJHUM M3 METOJIOB HaXOXJACHHUS MCXOAHOTO OMOpPHOTO pemieHus. HMc-
nOb3yeMble MEMoObl 00JIHCHBL ONUCAHDL.

Tabmuma 2
Bbazucurie CBoOoaubIe Xe X Y1 Y, Y3 Y4
MepEeMEHHBIC YJICHBI
Y 6 1 2 1 0 0 0
Y, 8 2 1 0 1 0 0
Y3 1 -1 1 0 0 1 0
Y, 2 0 1 0 0 0 1
YA 0 -3 -2 0 0 0 0
1 urepanus
Y 2 0 3/2 1 -1/2 0 0
Xe 4 1 1/2 0 1/2 0 0
Y3 5 0 3/2 0 1/2 1 0
Y4 2 0 1 0 0 0 1
Z 12 0 -1/2 0 3/2 0 0
2 utepauus
X 4/3 0 1 2/3 -1/3 0
Xe 10/3 1 0 -1/3 2/3 0 0
Y3 3 0 0 -1 1 1 0




Yy 2/3 0 0 -2/3 1/3 0 1

Z 38/3 0 0 1/3 4/3 0 0

Pemenne 3apaum.

YT0OBI IPOIEMOHCTPUPOBATH, KaK MPOBOIUTCS aHAJIM3 MOJEIN HA YyBCTBUTEIBHOCTD, PE-
UM cHOPMYIUPOBAHHYIO 33/1a4y C IOMOIIBIO CUMILIEKC-MeTo1a. [l 3TOro 3anuileM 1eIeByko
¢Gyskuuto B Bune: Z —3Xg —2X, =0 U 3anuieM UCXOAHBIE JaHHBIE B cUMILIEKC-Tabnuiy. ITpo-

[[ECC HAXOXK/ICHHUS ONTUMAIILHOTO PEIICHHS MPUBECH B Ta0JIHIIE 2.

BeInoTHUB J1BE UTEpaAIUu IJIsl TIOMyYEHHUS] ONITUMATBHOTO PEIICHUs, TIONYyYUITH PE3YIbTH-
PYIOIIYIO CHMILIEKC-TA0JIMITY, U3 KOTOPOH CIIEAYET, YTO ONTHUMAJILHOE PEIICHUE UMEET BH/I:

X1 = 4/3 Tonnsl, Xe = 10/3 ToHHBI, iput 3TOM Z = 38/3 THIC.10JII.

AHAJIN3 MO/IeJTH HA YYBCTBUTEIbHOCTD.

[IpoBeneM aHaIM3 MOJYYCHHOTO pelleHus. Pe3yapTupyromias CUMILUICKC-Ta0 uIa «HAChI-
[ICHA» BEChMa BAKHBIMH JAaHHBIMU, JIUIITH HEOOJBIIYIO YaCTh KOTOPBIX COCTABIISIFOT ONTHMAITh-
HbIC 3HAYCHUS NIEPEMEHHBIX. V3 CHMILIEKC-TaOIUIbI HEITOCPEACTBCHHO, JTMOO MPH ITOMOIIH MPO-
CTBIX JIONIOJHUTEILHBIX BEIYUCIICHUI MOKHO TOJTYIUTh HH(POPMAIIHIO OTHOCUTEIHHO

- ONTHUMAJIBHOI'O PEIICHMS,

- cTaryca pecypcos,

- LEHHOCTH KaXI0T0 pecypca,

- YyBCTBUTEIILHOCTH ONTHUMAIBHOTO PEIICHUS K M3MEHEHUIO 3aIacoB PECypCcoB, Bapua-

UM KO3 GUIIUEHTOB 11e1eBON (QYHKIUH.

Onmumanvtoe peuierue
HCHOJH)?;Y?I JaHHBIC, COACPKAIUCCA B CI/IMHJIGKC-TB.GJII/IIIG AJI1 OIITUMAJIBHOTO PCIICHM,
OCHOBHBIC PC3YJIbTAThI MOKHO IIPEACTABUTH TAK:

Tabmuma 3
YnpasnsieMble OnTuMasHOE 3HAUYCHHE Pemenne
[IEPEMEHHBIC
Xi 4/3 O0bveM mpom3BoOzCTBA Kpacku | JomkeH OBITh
paBeH 4/3 T B CyTKH
Xe 10/3 O0beM mpomsBoAcTBa Kpacku E jomkeH OBITH
paBen 10/3 T B cyTkH
Z 38/3 Jloxon oT peanu3aiy NPOAYyKIMU paBeH 38/3
THIC.JTOJUT (B CYTKH)

Cmamyc pecypcos

Bce pecypcbl MOTyT OBITH pa3jienieHbl Ha Ae(DUIUTHbIE U Hele(DUIIUTHBIE B 3aBUCUMOCTH OT
TOT0, MOJIHOE WJIM YAaCTHYHOE UX HCIIOJIb30BaHHE MPEyCMATPUBAET ONTHUMAJIbHOE pelIeHue 3a-
nauu. 'oBopst o pecypcax, ¢urypupyromux B 3anaue JIII, mogpazymeBaroT, 4TO YCTaHOBIIEHBI
HEKOTOpble MaKCHMajbHbIe Mpeleibl UX 3alacoB, MO3TOMY B COOTBETCTBYIOUIMX HCXOJTHBIX
OTpaHMUYEHUAX JTOJDKEH MCIIONb30BaThes 3HaK <. CienoBarenbHO, OTPAHUUYEHUS] CO 3HAKOM >
HE MOTYT paccMaTpHUBaThCs Kak OrpaHHMuYeHus: Ha pecypchl. Ckopee, OorpaHU4YeHHs] TAKOTo TUIa
OTPaKalOT TO 0OCTOATENBCTBO, UTO PELICHHUE JIOJKHO YAOBJIETBOPATH OIpEeIeHHBIM TpeOoBa-
HUSIM, HallpuMep, OOECIeUeHUI0 MHUHHMAaJIbHOTO CIpOca WJIM MHUHMMAJIBHBIX OTKJIOHEHUH OT
YCTQHOBJICHHBIX CTPYKTYPHBIX XapaKTEPUCTUK IPOU3BOJICTBA (COBITA).

B Mozenu paccmaTtpuBaeMoll 3afaun (QUIYpUPYIOT YETHIPE OIpaHUYEHHs] CO 3HAKOM <.
[TepBbie aBa orpaHuyeHus (ONpeensione JOMYCTUMbIN pacxo UCXOJHBIX MPOAYKTOB) Mpe-




CTaBISIOT COOOM «MCTHHHBIC» OIpaHUYEHUS Ha pecypchl. TpeThe U 4eTBepTOe OrpaHUYEHUS OT-
HOCSITCA K CIIPOCY.

W3 BBIIEU3I0KEHHOTO CIEAYET, YTO CTATyC pecypcoB s Joboit moaemu JIIT moxHO
YCTaHOBUTH HEMOCPEACTBEHHO U3 PE3YIbTHPYIOIICH CUMILIEKC-TabauIIbl, oOpalias BHUMaHUE HA
3HAYCHHA OCTATOYHBIX NMEPCMCHHBIX. HpI/IMeHI/ITeHLHO K paCCManI/IBaeMOf/’I 3aaa4€ MOXHO IIpH-
BECTH CIJICAYIOLIYIO CBOJIKY PE3YyJIbTaTOB.

Tabnuua 4
Pecypc OcTtarounas Cratyc pecypca
MIepeMEHHas

WcxonHerit npogykT A Yi1=0 JedunurHbiit
Wcxonnsiit nponykT B Y,=0 JleummtHbTI
IIpeBbImieHre 00beMa MTPONU3BOICTBA Kpac- Y3=3 Henedumurasrit
ku | mo orHomeHWIO K 00BEMY MPOU3-
BOJCTBa Kpacku E
Crpoc Ha Kkpacky | Y.=2/3 HenedururHebiit

[TonoxurenpbHOE 3HAYEHHE OCTATOYHOM NMEPEMEHHOH YKa3blBAa€T HA HEMOJHOE HCIOIb30-
BaHUE COOTBETCTBYIOUIETO pecypca, T.€. NaHHBIM pecypc He siBiseTcs neuuuTHbIM. Eciaum xe
OCTaTOYHas MEePEeMEHHAsl paBHA HYIIO, TO 3TO CBHJETEIBCTBYET O MOJHOM MOTPEOICHUH COOT-
BETCTBYIOIIETO pecypca. Y3 TabiauIsl BUIHO, 9TO pecypchl 3 U 4, CBSI3aHHBIC C BO3MOKHOCTSIMH
cObITa MPOAYKIIUH, ABIAIOTCA HeAePUIUTHBIMU. [loaTOMY 11I060€ YBENTHUYEHHE UX 3allaCOB CBEPX
YCTaHOBJIEHHOI'0 MaKCUMAaJIbHOTO 3HAYEHMsI IIPUBEET JIMIIb K TOMY, YTO OHU CTaHYT elie Ooiee
HeaeuIUTHBIMU. ONITUMANTBbHOE PELICHUE 3a/1a4U MPU ITOM OCTAETCS HEM3MEHHBIM.

Pecypchl, yBennueHue 3amacoB KOTOPBIX MO3BOJSET YIY4YIIMTh pelieHue (yBEJIUYUTh J0-
X0J) — 3TO MCXOJIHbIE MPOAYKTH A U B, T.K. oHM nedunuTHbie. Bo3HUKaeT Bompoc: KakoMy H3
Ile(bI/IIII/ITHI)IX PECYpPCOB CJICAYCT OTAAThb MPCAINOYTCHHUE IIPU BJIOKCHHUU JOIMOJHUTCIIBHBIX
CPEICTB Ha YBEIMYCHHE UX 3aMacOB C TE€M, YTOOBI MOJYYUTh OT HUX MAKCHUMAIbHYIO OTAAdy ?
Jl1s oTBETa Ha ATOT BOMPOC PACCMOTPHUM LIEHHOCTb PECYPCOB.

Llennocms pecypcos

[lenHOCTH pecypca XapaKTepu3yeTcsl BENUYMHON yIyUIIeHHs] ONTUMAIBHOTO 3HaYeHUs Z,
MPUXOJAIIETOCS Ha CIUHUILY MPUPOCTa 00beMa JaHHOro pecypca. MHbopmanus o MEHHOCTH
pEeCypcoB IMpejcTaBlieHa B MOCIeqHe cuMIieke-Tadbnuie. PaccmMorpum 3nauenust kodpuireH-
TOB Z — YPaBHEHHUSI, CTOSIIIUX MIPH OCTATOYHBIX TIEPEMEHHBIX Y1, Y2, V3, Y4 . Koaddumments: npu
YKa3aHHBIX MEPEeMEHHBIX COOTBETCTBEHHO paBHkbI (1/3, 4/3, 0, 0). Orcroga, Z — ypaBHeHUE AJs
ONTUMAIFHOTO PEIICHUS UMEET BHU]I

Z = 38/3 — {(1/3)*y1 + (4/3)*y, + 0%ys + 0%y4 )}.

[TonoxurenpHOEe MpHUpALEHUE NMEPEMEHHOW Y1 OTHOCHUTENIBHO €€ TEKYILIEro HYJIEBOIrO
3HaUEHUs NMPUBOJAUT K MPOMNOPLUOHATILHOMY YMEHBIIEHHIO Z, pU4eM Ko3()PHUIMEHT mponop-
[MOHANBHOCTHU paBeH 1/3 Tohic.tomun/T. Ho, Kak cienyer U3 nepBoro orpaHudeHus

Xe +2X% +Y, =6

YBEJIMUEHUE Y1 SKBUBAICHTHO CHUdiceHuro 3amaca pecypca 1 (mpoaykra A). Otcioga cienyer,
YTO yMEHbIIIEHHUE 3araca pecypca 1 BbI3bIBaeT MPONOPIHOHATBHOE YMEHbIIIEHUE 1eJIeBON (QYHK-
UM C TeM Xe K03(PPUIMEHTOM MPOMOPIHMOHAIBHOCTH, paBHbIM 1/3. T.K. MBI olepupyem ¢ Ju-
HEHHBIMU (QYHKIUSAMH, TO MOJYYEHHBIM BBIBOJ MOKHO OOOOIINUTH, CUMTAs, UTO U yeenuueHue
3araca MepBoro pecypca (3KBMBaJEHTHOE BBEICHUIO M30BITOYHOM nmepeMeHHON Y1 < 0) mpuBo-
JTUT K IPONOPLUUOHATIBHOMY V8enuueHuto Z ¢ TeM K€ caMbIM KO3()PHUIIMEHTOM MPONOPLHUOHAIIb-
HocTH 1/3. AHanmoruuHele paccyAeHus ClpaBeIMBbI TS pecypea 2.

B otHomenun pecypcoB 3 1 4 OblIO YCTAHOBJIEHO, YTO MX LIEHHOCTh paBHA HYJIO. DTOTO U
CJIEZIOBAJIO OXKHJIATh, T.K. pecypchl 3 U 4 oka3zanuch Hele(pUIUTHBIMU.
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HecmoTpst Ha TO, 4TO IIEHHOCTD Pa3IMYHBIX PECYpCOB Oblila IMPEACTaBICHAa B CTOUMOCTHOM
(TBIC.TOJUT) BBIPQKEHHUH, €€ HENb3S OTOKICCTBISATH C NCHCTBUTEIBHBIMHU [IEHAMH, 110 KOTOPBIM
BO3MOJKHA 3aKyIIKa COOTBETCTBYIOIUX pecypcoB. Ha camom nene peub UaeT 0 HEKOTOPOH Me-
pe, IMEIoIIeH SKOHOMHUYECKYIO IPUPOTY U KOJTMYECTBEHHO XapaKTepHU3YIOIIeH IIEHHOCTh pecyp-
ca (TeHeBas II€HA) TOJBKO OTHOCHTEIBHO IOJyYEHHOT'O ONTHUMAJILHOTO 3HAYEHUS IIEJICBOU
¢ynxmun. [Ipu U3MEHEHMH OTpaHUYCHHMN MOJIENN COOTBETCTBYIOIIME KOHOMHUYECKHE OLCHKU
TaKke OyIyT MEHSATHCS.

3amMeTnM, YTO LIEHHOCTh PECypca XapakTepH3yeT MHTCHCUBHOCTH YIIyUIIEHHS ONTHMAallb-
Horo 3Ha4yeHus1 Z. OHaKo, Ipu 3TOM He (PUKCHUPYETCS UHTEpBa 3HAUCHHUH YBEITMUEHHS 3a11acoB
pecypca, Ipyu KOTOPBIX MHTEHCHBHOCTH YJTYYIICHHUS II€JIeBO (DYHKIIMH OCTACTCS MOCTOSHHOM.
Jiist GONBIIMHCTBA MPAKTUYECKUX CUTYAIM JIOTHYHO MPEINOJI0KHUTh HATMYMe BEPXHETo Mpee-
Ja YBEJIMYEHHS 3aracoB, MPU MPEBBIMICHUH KOTOPOTO COOTBETCTBYIOIIEE OTPAaHHMYCHUE CTAHO-
BUTCSI U30BITOYHBIM, YTO B CBOIO OYepE/Ib MPUBOJUT K HOBOMY 0a3MCHOMY PELICHUIO U COOTBET-
CTBYIOIIMM €My HOBBIM TE€HEBBIM I[CHAM.

Maxkcumanvroe usmenenue 3anaca pecypca

[Ipu perennu BOIpoca O TOM, 3aIac Kakoro M3 PecypcoB CIEIYET YBEIHYUTH B TIEPBYIO
ouepeib, 0OBIYHO MCIIOJB3YIOTCS TEHEBBIC IIEHBI. YTOOBI ONPEICINTh HHTEPBAT 3HAUCHUH H3Me-
HEHUS 3amaca pecypca, IpH KOTOPBIX TEHEBas IIeHa JAaHHOTO pecypca, GUrypupyooimas B 1o-
CJICZIHEW CHUMIUICKC-Ta0IHIIe, OCTAeTCS HEU3MEHHOW, HEOOXOJAMMO BBIOJHUTH PsiJl JAONOIHH-
TEBHBIX BBIYMCICHUH.

[Ipenmnonoxum, uro 3amac 1 pecypca u3MeHHICS Ha A1, T.€. 3amac MPOJyKTa A COCTaBUT
6+ Ay tonn. [Ipu A1 > 0 3amac gaHHOTO pecypca yBennauBaetcs, npu A1 < 0 — yMeHbIIaeTcs.

Kak m3MeHUTCsS CHMILICKC-TabiuIa Mpu U3MEHCHWH BEIIMYMHBI 3amaca pecypca Ha A ?
Jlist oTBeTa Ha ATOT BOMPOC HEOOXOIMMO BBECTH B IMPABYIO YacTh | OrpaHWYCHHs HadaIbHON
CHUMILIEKC-Ta0JIUIIBI U 3aTEM BBIINIOJIHUTH BCE CUMIUICKCHBIC ITpeoOpa3oBanus. T.K. paBbie YacTu
OTPaHWYCHUH HHUKOT/A HE HCIIOJIB3YIOTCS B Ka4ECTBE Pa3pellaonInX JIEMEHTOB, TO Ha KaXKIIOH
utepau A1 OyJeT OKas3bIBaTh BIIMSHHE TOJIBKO Ha TpaBble 4acTW orpaHudeHuid. HerpymaHo
MIPOBEPHUTH, YTO ONTUMAIBHOE PEIICHUE B JAHHOM cliydae OyJeT UMETh BUJ, MPEACTABICHHBIN B
Tabnure 4.

Tabnuua 5

3aMeTHM, 4TO HOBas MpaBas 4acTh KaXJI0ro Orpa-
BasucHble Pemenue HUYEHMS MIPEICTABISIET CyMMY JABYX BEJIWYHH: IOCTO-
HNEPEMEHHBIE SIHHOM, KOTOpas CTOMT B IIPaBOM YacCTH OTPaHUYEHUU
Xi 4/3 + (213)A1 JIO BBEJCHHUA A1, M UJIeHA, JINHEHHO 3aBUCSIIECIO OT Aj.
Xe 10/3 - (1/3) A1 KoadduipieHTs! mpu A1 BO BTOPBIX CIIaracéMbIX PaBHbBI
Y3 3-A1 koapduureHTaM Opu Y1 B 3aKIIOYUTEIBHOW CHUM-

Yy 2/3 —(2/3) A1 TJICKC-Ta0JIHIIe.
z 38/3 + (1/3) A1 Kakue MoxxHO cnenars BbIBOAbI? T.K. BBeAEHUE

Al CKas3bIBACTCs JIMIIIb Ha npaBoﬁ YaCTu CHMILJIICKC-
Ta6J'II/IIIBI, TO U3BMCHCHHEC 3aliaca peCcypca MOXKET MOBJIUATh TOJIBKO Ha donycmu/wocmb pelICHMA.
HOBTOMy Al HC MOXKCT IPUHUMATDb 3Ha‘ICHI/II>'I, ITpU KOTOPBIX KaKaSI'J'II/I6O n3 63.3I/ICHBIX MEpEMCH-
HBIX CTAHOBHUTCSA OTpI/IIIaTeJ'II)HOI\/JI. T.e. JOJI’KHBI BBITTIOJIHATHCA CJ'IGI[YIOHH/IC Ol"paHI/ILIeHI/ISI:
Xi = 4/3+ (213)A1 >0,

Xe =10/3 — (1/3) A1> 0,
Y; = 3- Al > 0,
Ys = 2/3-(2/3) A1> 0.

Pemas o1y cucreMy HepaBeHCTB, monydnM -2 < A1 < 1. JlroGoe 3HaueHue A1, BRIXOAAIIEE
3a MpeJeNbl YKa3aHHOTO HHTEPBAJIa, TPUBEIET K HEJOIMMYCTUMOCTH PEIICHUsI 1 HOBOW COBOKYII-
HOCTU 0a3UCHBIX TIEPEMEHHBIX.

MaxcumanvrHoe usmenenue Koad)d)uuueHmoe cmoumocmu




Hapsiny ¢ onpenenenreM JOMyCTUMBIX H3MEHEHHI 3aI1acOB PeCypCOB MPECTABIISICT UHTE-
pec U yCTaHOBJIEHHE MHTEPBaJia JONYyCTUMBIX U3MEHEHUN KO3 PUIIMEHTOB TPUOBLIN WA CTOU-
MOCTH.

3aMeTuM, 4TO ypaBHEHHE LIeJIEBOM (PYHKIINU TaK)Ke HUKOT/Aa HE UCIIOJIb3YeTCs B KaueCTBe
pazpematomiero ypasHeHus. [loatomy moObie n3MeHeHust Ko3(h(HUIIMEHTOB 1eNeBO GyHKIIUN
OKa)XXyT BJIIMSIHHE TOJIbKO HAa Z-ypaBHEHUE Pe3yIbTHUPYIOIIECH CUMIUIEKC-Ta0IUIIbI. JTO 03HAYA-
€T, UTO TaKU€ U3MEHEHUs MOTYT C/EJIaTh MOJYyYEeHHOE PellIeHnEe He ONTUMalbHBIM. Haia nens
3aKJIF0YAETCs B TOM, UTOOBI HAMTH MHTEPBAJIbl 3HAUCHUN M3MeHEeHU N K03()PHUIIMEHTOB 11eJ1eBOI
(GYHKINH, IPU KOTOPHIX ONTHMAILHBIC 3HAYCHUS IIEPEMEHHBIX OCTAIOTCS HEM3MEHHBIMHU.

[Ipeanonoxxum, uto ctouMocTh 1 T kpacku E uzmensiercs 1o 3 + 01, rie 01 MOXKET IPUHU-
MaTh KakK MOJIOKHUTEIBHOE, TAaK M OTPHUIIaTeIbHOE 3HaYeHHE. L{eneBast QyHKIMS B 3TOM ciiy4dae
UMeEeT BUJI:

Z =3+)X: +2X,.

Ecnu npoBecTn HEOOXOAMMBIE CUMILIEKCHBIE TIPe0Opa3oBanus, TO Z-ypaBHEHHE B TIOCTIE/-

Hell cUMILIeKC-TabIuIe UMEET BU/I:

Tabmauia 6
BasucHeble Pemenne Xi Xg Y1 Y, Y3 Y,
TepEMEH.
Z 38/3 + (10/3) &1 0 0 1/3 - (1/3) 61 4/3 + (2/3) o1 0 0

Koaddunments! npu 6a3ucHbBIX MEPEMEHHBIX Xi, Xg, Y3, Y4 octaiorcs paBHbiMH (. OTO
YpaBHEHHE OTJIMYACTCS OT Z-YpaBHEHHS JO BBEICHUS 01 TOJHKO HAJIMYMEM YJICHOB, COJEpKa-
mmx 01. KoaddunumenTs! npu o1 paBHbl K03 pulineHTaM mpu COOTBETCTBYIOIIUX EPEMEHHBIX B
XE - YPaBHCHHH CUMILIICKC-TA0IHIIBI AJIS TOJTY4EHHOTO paHEe ONTUMAIBHOTO PEIICHHSI.

OnTuManbHbIC 3HAYCHUS MMEPEMEHHBIX OYAYyT OCTaBaThCS HEU3MEHHBIMH IMPH 3HAYCHUSIX
01, YAOBJIETBOPSIONIUX YCIOBUIO HEOTPHLIATEIILHOCTH (33/1a4a MaKCUMHU3ALMN) BCeX KOAPPHUIIH-
€HTOB IPH HEOA3UCHBIX MEPEMEHHBIX B Z-ypaBHEHUU. TakuM 00pa3oM JOJDKHBI BBITIOJIHSTHCS
CJICAYIOIINE HEPAaBEHCTBA:

1/3-(1/3)61>0
J£4/3 +(2/3) 61> 0.

Pemenue stoit cuctemsr: -2 < 61 < 1, u onpexaenser npeaesbl u3MeHeHus1 Kodduimenta
c1. Takum oOpasom, eciu -2 < 61 < 1, TO onTUMalIbHbIE 3HAYCHUS IEPEMEHHBIX OCTaHYTCS HEU3-
MEHHBIMH, a ONITUMAJIbHOE 3HAaUeHHE Z U3MEHUTCS B COOTBETCTBUHU C BBIPAKEHUEM

38/3 + (10/3) 3.

3ameuanue. JIto060e n3MeHeHHE KOdpPUIMEHTa 11eeBol (QYHKIMH [IpH HeOa3UCHOM B Ol-
TUMAJIbHOM PELIEHUH MEPEMEHHON NPUBOIUT JIMIIL K TOMY, YTO B 3aKJIIOYUTEIBHON CUMIUIEKC-
Tabinue B Z-ypaBHEHUU U3MEHSETCS TOJBKO KO3(PUIMEHT, COOTBETCTBYIOLIUI 3TOM MepeMeH-
HoH. [Ipuuem koxpduureHT npu HeOa3UCHON MEepeMEHHON B Pe3yNbTUPYIOIEM Z-ypaBHEHUU
HY>KHO YMEHBIINTH HA Ty BEIMUUHY, HA KOTOPYIO OH YBEIMUMBAETCS B HCXOJHOM Z-ypaBHEHUH.

B 3aximouennn 3amMeTuM, 4yTo pa3o0paHHbIN IpuMep sBiseTcs npoctedmuM. OH npuUBeIeH
B JIaHHBIX YKa3aHUSAX, YTOOBI MPOJEMOHCTPUPOBATh BBIMOJIHEHHE OTAENIbHBIX 3TAloB HCCIE0-
BaHUs omnepanuii U, 0e3yclIOBHO, HE OXBAaTHIBAET BCE BO3MOXHBIE CHUTYallMH, KOTOPHIE MOTYT
BO3HUKHYTH IPU PELICHUH 3a/1a4.




