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Paccmampusaemca ucnonvzosanue cucmemvr Mathcad 6 yueOHom npoyecce cmyoeHmos 3KOHOMUYECKUX CHeYUarbHOCmel npu
pewtenuy 3a0ay MamemMamuieckoeo npocpammuposanus. Ilocie nonyuenus onmumManibHo20 peweHust NPOU3B00UMcs aHAIU3 603MOICHBIX
cyenapues pazsumust cobvimuil. Ilpenodasamenem mooeaupyemes pasiuyHoie npou3e00CmMeeHHble CUMYayui.

Knrouesvie cnosa: Mamemamuueckoe npocpammuposaniie, MoOeIuposaHie npouzgoocmeennuix cumyayui, cucmema MathCad.

COBpeMeHHbIe BbI3OBbI Tpe6y}0T IMOCTOAHHOI'O COBEPLICHCTBOBAHUA IMOATOTOBKH CTYACHTOB BbICHIMX y'-{e6H]>IX SaBe)leHI/Iﬁ
sKOHOMHYecKoro npoduis. [IpobaemHoe mose 3a1ad, peraeMblX CIeNHATUCTaMH JAHHOTO MPOQWIIs, OOIIMPHO W BKITIOYACT 33Ja4H, B TOM
YHCIIe, ONTHMH3AIHN.

D¢ GeKTUBHBIM ~ MHCTPYMEHTOM  aHanmu3a  OM3HEC-TPOIECCOB  MPEANPHUITHH  SBISETCS  HKOHOMUKO-MaTEMaTHUECKOe
MOJICTIMPOBAaHNE MPOU3BOJCTBEHHBIX MpOIeccoB. Takoil MOIXO0J H3YyYeHUS XO3SHCTBEHHON AEATENHHOCTH IIO3BOJISET IOJIYYHUTh YETKOE
NPpEACTABICHUE O COCTOAHUW NPEANPUATHUA, JaBasi BO3MOXKHOCTb ONPCACIATE TOYKU POCTa U BBIABIATH Y3KHE MECTa B S(bd)eKTI/IBHOCTI/I
IpOU3BOACTBA. OI{HMM U3 HUCIOJB3YEMBIX METONOB DJSKOHOMHUKO-MAaT€MAaTH4YCCKOI'0 MOACIUPOBAHUA ABJACTCA METON JINHEMHOM
ontuMu3zanud. C MOMOUIbIO MOJENEH JIMHEHHOW ONTHUMM3AllMKM PAacCMaTPUBAIOTCS 3a/lauyM, LEJIbI0 KOTOPBIX SIBISIETCSI COCTaBJICHUE
OINTUMAJIBHBIX IUIAHOB: IIPOM3BOACTBA, IPOJAX, 3aKYIIOK, INEPEBO3OK, 06 OIITUMAJIBHOM (bl/IHaHCOBOM IJIAHUPOBaHUH, ONTHUMAaJIbHOMN
OpTaHM3alNy PEKJIAaMHOIN KaMIaHUX WIN 00 ONTUMAaNbHOM IUIaHEe HHBECTUIIMOHHOTO MOpT(erns GupMbl. B CBsI3H ¢ 4eM, cOCTaBHOM YacThO
MOATOTOBKH  CTYJCHTOB OSKOHOMHYECKHX CIICIIMAIBHOCTEH SBIACTCS W3ydCHHE METOJOB peIIeHHs 3aJad  MaTeMaTHYeCKOTo
IIPOrpaMMHUPOBAHUSL.

MHorouncienHsle TpodaeMbl BEIOOpa (G (PEKTHBHON CTPaTeTHH YHPABICHHS, NMPUHATHS ONTHMANBHBIX PEUICHHH, KOTOpHIE
BO3HHUKAIOT MpPU IPOCKTHPOBAHMU M OPraHU3alMU pealbHbIX OH3HEC-TPOLECCOB MPEANPHUITHH, MOXHO C(OPMYyIHpPOBaTh B BHIC
IPOU3BOACTBCHHBIX KEHCOB.

O06o06m1ass MHOXECTBO ompenenenuid, nox tepmunoM «Kelic» (or anri. «Case» — Hekuil ciydail, oOCTOSTENbCTBO) OyneM
HOHMMAaTh (OPMATM30BAHHOE ONMCAHHME CHTYAlMH WM Cily4as, KOTOpbIE HCIONb3YIOT Uil OOydYeHHMs, OLEHKM M IOHCKAa Hauboiee
3¢ GEKTHBHOTO W/HJIH OTIEPATHBHOTO PELICHMUS.

Mertononorust aHaiau3a KeHCOB Mpe/IoaraeT HeCKOJIBKO BAAOB €ro pemmeHns. OCHOBHBIMU U3 HUX SIBISTIOTCS [1]:

— TIpOOJIEMHBII aHaMn3, KOTOPBIH MO CBOEH CyTH IPeACTaBIsIeT KIACTEPHU3aINIO MPOOIEMHOTO OIS,

— NIPUYIMHHO-CIIE/ICTBEHHBIM aHaIN3, MO3BOJISIOMINH BEISBUTH NCXOAHBIE COOBITHS, KOTOPBIE TOBJICKIIH 3a COO0H BO3HHKHOBEHHE
poOIeMbI;

— MparMaTUyYecKuil aHain3 — OOBEKTHI, MPOLECCHl WM SIBICHHUS PACCMATPUBAIOTCS C TOYKH 3peHHsi Oosee d(QeKTHBHOrO
UCIIOJIb30BaHMs HA TIPAKTHKE.

C TOUKM 3peHHs H3y4YeHUs] W PEIICHHs] PEalbHBIX MNPOU3BOACTBEHHBIX OM3HEC-KeHCOB, Ha Hall B3MILA, d(PPEKTHBHO
HCTIONB30BAaTh KOMIUICKCHBIM aHaiW3, BKIIOYAIOIIMM COYETaHUS PA3INYHBIX HJIEMEHTOB OCHOBHBIX BHJIOB PEUIEHHS B 3aBUCHMOCTH OT
KJIacTepa IMPOM3BOICTBEHHOHN MTPOOIICMBL.

JIaHHBII TIOIXO/ peayn30BaH IPH PEHICHUH IPOM3BOJCTBEHHBIX KeicoB mo aucummumHe «KommbioTepHble HH)OpPMAIOHHBIE
TEXHOJIOTHM» JUISl CTYICHTOB MHXXEHEPHO-?KOHOMHYeckux crenuansHocTeil BI'TY. OcHoBHOM dacThio Impomecca HMpOpadOTKH 3amgaHHs
(MaKcHMaJbHO MPUOIMKEHHOTO K PealIbHOW MPOMU3BO/ICTBEHHOM CUTYalluK) SIBISIETCS] KOMITJIEKCHBIE aHAIN3 Keiica, KOTOPBIH POBOANTCS B
IISATh 3TAIOB:

1) 3HAKOMCTBO ¢ CUTYyaIMel, aHaJI3 €€ 0COOEHHOCTEH;

2) BblICNICHHE OCHOBHOM MpOOJIeMbl (MM HECKOJIBKHX), BBIAEICHHE OCHOBHBIX BIHUSIOIIMX (PAKTOPOB M KPUTEPUEB PEIICHUS,
(bopmanuzanms;

3) npeanokeHne KOHIEIINI U METO/I0JOTHH PEeTICHYS;

4) pemeHue keiica;

5) MOJeIMpOBaHKE PA3IMYHBIX CHTYaIlMd Ha OCHOBE IOJIyYEHHOTO PEIIeHUs (PEelIeHHit) M aHaIU3 ITOCIEACTBUI MPUHATHS TOH
W UHOH YIIPaBJICHYECKOH CTpaTeruu.

[Inpoko HCHONB3yeMbIM METOAOM aJalTaldd U MpopabOTKH MNPOU3BOJCTBEHHBIX KEHCOB SBISETCS METOJA JIMHEHHOU
ontuMuzanud. C MOMOIIBIO Mojenell JTMHEHHOH ONTHMHU3ALMKM pPAacCMAaTPUBAIOTCSA 3a/aud, IIENbI0 KOTOPBIX SIBISIETCSl COCTABIEHHE
ONTHMANIbHBIX IUIAHOB. Peub MOXET uATH 00 ONTHMMANBHBIX IIaHAX MPOM3BOJCTBA, MPOAAX, 3aKYINOK, MEPEeBO30K, 00 ONTHMAIbHOM
(MHAHCOBOM IUIAHUPOBAHHH, ONTUMAJIBHON OPraHU3aLMU PEKIAMHOM KaMIIaHUU MM 00 ONTHMAaJIbHOM IUIAHE HHBECTHIIMOHHOTO MOPTQers
¢bupmsr [2, 3, 4].

JlroGast 3agaya ONTUMM3AIMY HPEIIoJIaraeT, MPeXk/e BCEro, OIpeseieHre KOJINYSCTBEHHOH XapaKTePUCTUKH LIEJIH, KOTOPYIO
HEOOXOIUMO JOCTHYh B IIPOIeCCEe ONTUMH3AIMU — IeleByl0 (yHKIHIo. B ofmem ciydae 3T0 MOXeT OBITh MAaKCHMyM INPHOBLIN N
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MHHHMYM H3JepiKeK (B JCHEKHOM, BPEMECHHOM MIIM KaKOM-JIHOO IpyroM BbipakeHuH). LleneBasi yHKIHMS MOKa3bIBacT, MOYEMY OJHO
paccMarpuBaeMoe PELICHHE JIyYIle WIH XyXKe JPYroro, T.C. IO CYTH, SIBISCTCS KPUTEPHEM ONTUMHU3alMHU. IIpu MOMCKE ONTHMAIBHOIO
PCILICHHUS MBI MOYKEM BapbUPOBATH 3HAUCHHS 3THX BEJIMUYMH B aICKBATHBIX [Haa3oHax. TakuM 00pa3oM, LeJIb 3a1a4i ONTUMHU3ALMH — HAHTH
TaK{e 3HAYCHUSI IIEPEMEHHBIX PEILCHHSI, IPH KOTOPBIX LeJIeBasi PYHKIHS HMECT JIOKAJIbHBIH 9KCTPEMYM, T.C. MAKCUMaJIbHA MM MUHUMAJIbHA
JUISL 331aHHBIX orpaHu4eHuit. Jlro6as ontuMu3anus BCeraa npoBOJUTCS NPU HAJIMYUKM CUCTEMBbI OTPAaHUYCHMIT — YCIIOBUH, OrpaHHYMBAIOIIMX
U3MEHEHHUS IEPEMEHHbIX PEIICHHs TPU MOMCKEe MAaKCUMyMa MM MHHHMYMa 3HAUCHHUH LeIEBOM (yHKINH.

[Iupokue BO3MOKHOCTH JUTsl PEIICHHUsI 3a/1ad TAKOTO PoJjia OTKphIBaeT HHTerpupoBanHas cuctema MathCad [4, 5, 6]. OnnuMm u3
OCHOBHBIX ITIPEHMYILIECTB CHCTEMbl SBISIETCS TO, YTO HAa CETOJMHAIIHMI [EHb 3TO €IMHCTBEHHAas MaTeMaTH4YecKas CHUCTeMa, B KOTOPOH
OIMCaHME PELICHHs 3aa4 JaeTCsl B CTAaHJapTHOH (hopMe MaTeMaTHIECKOTO ONMCAaHMs ()OPMYJI, CHMBOJIOB 1 3HAKOB.

Bce 510 mo3BosseT CBOOOJHO KOMIIOHOBATH pabO4Mii JIMCT — 110 aHAJIOTHH C OOBIMHOW JOCKOH, oOecredumBasi HATJISIHOCTD
MIOATAITHOTO MCCIIEAOBAHMS HCXOIHBIX JaHHBIX 3aJa4H, X0/1a PEIICHHs H H3YICHNUS MTOTyUCHHBIX Pe3yJIbTaTOB.

ITomumo storo, cucrema MathCad mmeer MOIIHBIH MHCTPYMEHT PEIICHUS ONTHMU3AIHOHHBIX 337a4 — BCTPOCHHBIC (DYHKIIUH
Maximize, Minimize u noruueckuit 6mok «Given» [4, 5, 6]. [1aBHOe yClOBHE HCIOJIB30BAHMS 3THX JIEMEHTOB — uYeTKasi (popmann3arnus
YCJIOBHMH IOCTaBJICHHOI 3a/1a4M (CHCTEMBbI OorpaHu4eHuil) B Onoke «Given», a ONTUMaIbHOE PELICHNE HAHIeT CHCTeMa C UCIOJIb30BAHUEM
¢bynkuuit Maximize nii Minimize, 0TBeYaromIyX 3a MOUCK COOTBETCTBEHHO JIOKATBHBIX MAKCHMYMOB U MUHUMYMOB.

PaccMOTpUM  pellleHHe OJHOTO M3 BAPUAHTOB IIPOMU3BOJACTBEHHOIO KeHca, HCCIEAYEeMOro CTYICHTaMH HHKEHEPHO-
9KOHOMHYECKOTro (haKyJabTeTa Ha JTaOOpPaTOPHBIX 3aHATHAX MO AUCHUILIMHE «KOoMIBIOTepHBIC HH()OPMAIMOHHBIC TEXHOJIOTHM» [6] B
COOTBETCTBUH C aITOPUTMOM, OIIFCAHHBIM PaHee.

Jrtan 1. 3HAKOMCTBO ¢ CUTyalueil, aHAJIN3 ee 0COOEHHOCTeli (aHAIHM3 NCXOTHBIX JaHHBIX):

Llex npeonpusmus oondxcen uzeomosums 80 uzdenuit mpex munos. Kascooeo uzdenusi nyscno ne menee 10 wmyx. Ha oono
usoenue yxooum coomeemcmeenuo 5, 6 u 2 ke 00HopooHo20 memana npu e2o ooujem sanace 740 ke, a maxxce no 6, 10 u 3 ke nracmmaccwol
npu ee obwem sanace 900 ke. Ckonvbko uzdenuili Kaxcoo2o muna HeodXoo0uMo npouzeecmu Ons NOIYUEHUs MAKCUMATLHO20 00beMd 8bINYCKA
6 OEHEeNHCHOM BbIPAdCEHUL, eCU YEeHA Kaxco02o uzdenus cocmasnsem 6, 4 u 3 ycn. eo.?

Jtan 2. BelgesieHne OCHOBHOIi Npo0GJieMbl, BblIeJeHHe OCHOBHBIX BJIMSAIOUMX (PAKTOPOB M KpHTepHeB pelleHus,
opmanuzanms.

Ha manHOM 3Tamne cryseHTam npejyraraercs B (hopmare QUCKYCCHH BBICKA3aTh CBOE BUJICHHE ITPOOJIEM 1 3a CUET Yero Ty HpodieMy
MOXHO perutb. Hanprmep:

Ipobrema — nonyuenue MakcumanbHO20 00beMa BbINYCKA 6 OCHEICHOM Bblpadiceruu (npubviiu). Llenesas ynxyus — maxcumym
npubbLIu. 3a cuem ue2o — 3a cuem ONMUMANLHO20 PACNPEOeNeHUs UCKOMBIX KONUYECHBEHHbIX 3HAYEHUL NPOU3B0OCMEa U30eUll Nepeoeo,
8MOPO20 U Mpemve2o Munos (nepeMeHHvix peuieHus). Kpumepuil pewienus — onmumanbHulil NIaH NPOU3800CMed 6 3a0aHHOU cucmeme
oepaHudeHull.

dopmanuzanus — MaTEeMaTHYECKOE OINMCAHME YCTAHOBJICHHOH LieNeBOil (DYHKIMH M CHCTEMbl OrpaHHYEHHMIl, OCYIIECTBISCTCS
CTYZCHTaMHU CaMOCTOATENBHO [6].

Iran 3. [IpeajoikeHue KOHIENIMH U METOA0JI0THH PeLICHUS.

JlaeTcst kpaTkoe OIMCaHWE 3ajad JMHEHHOTO IPOTPaMMHpPOBAHMS B YCIOBHUSX OMpeNeleHHOCTH. B ¢opmare mauckyccnm
ompenemsiercst d(QQPEKTUBHBIA METOJ pEeIIeHNs KOHKPETHOH 3amaun. B KkadecTBe WHCTpyMEHTa IUIsl pPEIICHHS 3aJadd CTyIeHTaM
IpeJuIaraeTcsi UCIob30BaTh MaTeMarndeckuii maker MathCad, 6a30Bble BOSMOXKHOCTH KOTOPOI M3y4alHCh CTyAEHTaMH paHee. JluctuHr
HCXOJIHBIX JIJAaHHBIX M MX (POPMANU3ALMS C MOJI30BAHUEM CHHTAKCHCa CUCTEMBI IIPEICTABICHBI HA PUCYHKE 1.

Jaganue LeneBoi HyHELHH

fxl,x2 x3) = 6xl+4x2+3x3 (1)
3anaHMe Ha9aNBHBIX VCIOBHHA (OMOPHBI [ITaH )
x1 =10 x2 =10 x3 =10 (2)
Japamme bioKa orpaHHgeHHI
Given
x1+x2+x3 = 80 (3)
x1 > 10 x2=>10 =x3=10 (4
Sxl+6x24+2x3 =740 (5)
6-x14+ 10-x2 4+ 3-x3 < 900 (6}

Pucynox 1. JIuCTHHT MCXOJHBIX JAHHBIX U UX OMMCAHUE HAa paboveM JIHCTe

IeneBast ¢ynkuus (1) na pucynke 1 mpexacrasisier coboit ¢yHkumio mosp3oBatens cucrembl MathCad, 3aBucsiiiyio oT
nepeMeHHbIX X1, X2, X3. B kauecTBe MepeMEHHBIX PELIEHHs BBICTYMAIOT UCKOMbIE OOBEMBI MPOM3BOJICTBA B KOJIMUECTBEHHOM BBIPAXKEHUHI
JUISL IEPBOTO, BTOPOTO U TPETHETr0 THIIOB M3/IETNI COOTBETCTBEHHO.

Cucrema orpaHudeHui BkirodaeT (cM. Orarr 1):

(3) — «yex npeonpuamus dondcen useomosums 80 uzdenuit mpex munoey;

(4) — «kasncoozo uzdenus nyscno ne menee 10 wmyry,

(5) — «na oono uzdenue yxooum coomeemcmeentno 5, 6 u 2 ke 00HopooHo2o memanna npu e2o obujem 3anace 740;

(6) — Ha omHO M3AENME YXOAUT «no 6, 10 u 3 ke nracmmaccwl npu ee obwem 3anace 900 ke.

Iran 4. Pemenne keiica.

B cooTBercTBUM C BBIOPAHHOI METOJMKOW PEIleHUs, Janee ¢ UCIOJb30BaHHEeM (QyHKIUH Maximize HaXOAUTCS ONTUMANbHbIN
TUTaH TIPOM3BOJICTBA, TTOCTE YETO MOTyUeHHBIE 3HAYEHHs TIEPEMEHHBIX PEIIeHNs MOACTABIAIOTCS B IIENeBYI0 (DyHKIMIO, U OTIPEAENsIeTCs ee
3HaueHue. JINCTHHT pemenus kefica npeICTaBlICH Ha PHCYHKE 2.
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Pemenne
OnTMManeHEI ILIaH TOM3BOCTEA
Y = Maximize(f ;x1,x2 x3)

YT = (60 10 10)
Ilpubrime

£(Yp,Y1,Y2) = 430
PucyHOK 2. JIMCTHHT NOJIy4EHHOTO PELIeHHs Ha paboueM JIMCTe

Jrtan 5. MoeanpoBaHue pa3IMYHbIX CATYallMM HA OCHOBE NMOJIY4eHHOT'0 PellieHsI H KOMILIEKCHBII aHAJIN3 MOCJIeNCTBUIl
NPUHATHS TOM WM HHOIl ypaBJeHYeCKO| cTpaTeruu.

[Tocse mosy4eHHs: ONTUMATBFHOTO PEIICHHUS! IPOU3BOIMTCS aHAIM3 BO3MOXKHBIX CIIEHapHeB pa3BuTHs coObITHil. [IpernoaaBarenem
MOJIETIMPYETCS PA3IMYHBIe ITIPOM3BOJACTBEHHBIC cuTyanud. CTyAEHTy TIpemoCTaBIsIeTcs BO3MOXKHOCTh CO3/1aBaTh U / MM U3MEHATH
JIOTMYECKHE BEIPAXKEHHS HAa paboveM JIMCTE B 3aBICHMOCTH OT ITPEIUKATa BEICKa3bIBAHIH TIPEMOIaBaTelIeM.

B kauecTBe MpeUKaTOB BEICKa3bIBAHUH MOTYT BBICTYIIATh:

— «Kaxk enusitom navanvhvie yciogus Ha pe3ynomanm pemenusn?;

— «Kakue ycnosus 6 cucmeme 0panuyeHull Hy*CHO USMEHUMb U KAK, eClii 603HUKIA He0OX0OUMOCMb Npouseo0Ccmea usoenull
nepeo2o u mpemve20 muna poeHo no 15 wmyk, a uzoenuii 6mopo2o muna — 110060e Non0AHCUMENbHOE YUCTO? Y,

— «Kax nposepumbs 8binoIHeHUs YCA08ULL CUCTEMbL 02PAHUYEHUL?Y;

— «Kak nposepumb d¢hghekmurnocms ucnonb308anus Mamepuanos?»;

— «llonyyeno maxcumanbHo 603ModicHOe 3HAUEHUE NPUOLLIU? »;

— «Ymo modicHo npednpunams 051 MAKCUMATLHO20 UCNOIb30BAHUS PECYPCOB?»;

— «Kaxkue ynpasnenyeckue pewtenusn 6yoym cnocobcmeosams y8eauteHuio npuobLiu?»;

— «Ckonvko mamepuanog Heoodxo0uMo 051 npouU3600CmMEa u30eaull 3-munda no NOLY4eHHOMY ONMUMATLHOMY NIAAHY?»

— U IpyTHe.

Takum o00pa3oMm, B pe3yibTaTe KOMIUICKCHOTO aHajn3a IPOU3BOJICTBEHHBIX KeHCOB Ha 0a3ze 3amad ONTHMH3ALUH C
ucnosb3oBanueM cucrembl MathCad u npeanaraeMoro moaxoja, CTyJISHTbI COBEPIICHCTBYIOT HAaBBIK IIOCTAHOBKH U IPOPA0OTKM Mozenen
ONTHMHU3ALNOHHBIX 33/1au MaTeMaTHUECKOro NporpammuposaHus. [IpoBeneHrne KOMIIEKCHOTO aHalU3a KeiCOB MO3BOJAET CTYAEHTaM B
MOJTHOM Mepe MCCIIeI0BaTh MOBEJCHHE M3yYyaeMOi CHCTEMBI B PA3IMUHBIX YCIOBHAX U OLEHUBATH PE3yJbTaThl MPHUHSITHUS YIPABIECHIECKUX
pemieHuid. A 5TO B CBOIO OuYepe]b COBEPLICHCTBYET IPOIECC KPUTHYECKOTO MBIIUICHUSI y CTYAEHTOB, (OPMHpPYET CIOCOOHOCThH pelaTh
pa3nu4Hble OW3HEC-KEHCBl M YCKOpSeT Wpolecc NPHOOPETEeHUsI HOBBIX 3HAHWIL, oOecmeunmBas TEM CaMbBIM BBICOKHII ypOBEHb
npodeccHoHaIBHBIX KOMIIETEHINH Oy IyINX HH)XEHEPOB-?)KOHOMHUCTOB.
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The article considers the use of the Mathcad system in the educational process of students of economic specialties in solving
problems of mathematical programming. After obtaining the optimal solution, an analysis of possible scenarios for the development of events
is carried out. The teacher simulates various production situations.
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