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HUCCJEJOBAHUE OMEPAIIMH B MATHCAD

CtpeMuTenbHOE pa3BUTHE KOMIBIOTEPHON TEXHUKHU U MPOTPAMMHOT0 00ECHEUeHHUSI 3HAYMTENbHO PACIIUPUIIO KPYT MOJIb30BATENEH,
HEe O0OJamaromux TIyOOKMMH MaTEeMaTHYECKUMU 3HAHUSMHU, KOTOpPbIE MOTYT YCHENIHO PEaM30BBIBATh MATEMATUUYECKUE METOIbI
VIOPABJICHUS U IJIAHUPOBAHUS B PA3JIMUHBIX OOJACTSAX YEIOBEUECKOW AEATENBHOCTH, B YACTHOCTH, B CHOPTE. 3a MOCIEAHHUE JECATKH JIET
MOSIBUJIMCh MaTeMaTHYeCKHEe TporpamMmbl, Takwe kak Mathcad, Matlab, Maple u ap., mo3Bojstomue pemarh MHOTHE 3aaadd 0e3
MPUMEHEHUS CI0KHBIX U TPOMO3AKUX MATEMAaTUYECKUX BBIKIA0K.

JIuHeitHOE MporpaMMUpPOBAHUE SIBJISICTCS YACTHBIM NMPUEMOM TEOPUHU OIEPalMil U JOBOJIBHO YaCcTO MPUMEHSETCS MPH TUIAaHUPOBAHUU
CIIOPTUBHBIX COCTSI3aHUM.

PaccmoTpum perieHue 3a7auyd O Ha3HAYEHUSAX Ha MPUMEpPE PACCTAaHOBKM HWIPOKOB OackeTOosibHOM kKomaHawl [1]. [ns Haudana
OTPAHUYHMCS] PACCMOTPEHHUEM JOCTATOUYHO MPOCTON U HE CTOJIb YK€ pelKkoil cutyanuu. He3amnonro 10 OTBETCTBEHHOM BCTPEUYU B KOMaH/IE
OBLITM 3aMEHEHBI HE TOJIKO PsiJi UTPOKOB, HO TaKXe U TpeHep. Ero MecTo 3aHsI HOBBINA, HEJJOCTATOYHO OMBITHBIA HACTABHHK, K TOMY K€
MaJji0 3HAKOMBIN C OTJEIBbHBIMU WIPOKAMHU U C UX BO3MOXKHOCTSIMHU. llepes HOBBIM TpPEHEPOM CTOUT 3ajlaya: paclpeienuTh MEXITy
UTPOKAMH KOMaH/bl 00SI3aHHOCTH TaKUM CITOCOOOM, UTOOBI 00111ast pE3yIbTATUBHOCTD JIEUCTBHI BCEH KOMaHIbI OKa3aiach HAMOOBIIICH.

J{1s1 mpuMEHEeHUsT METOIOB UCCIICIOBAHMS OTiepaliuii MpuaaaIuM 3a1ade, chopMyJIMpOBaHHOM Ha BepOaIbHOM YPOBHE, 00Jiee TOUHYIO
dbopmy u 3aliMeMcsl TIOCTPOCHHEM €€ MaTeMaTudeckod mozenu. Ecnu HuUuero He 3HaTh 00 WUrpoKax, TO HEUYEro U peuiaTh, — MOXKHO
nercTBoBaTh Hayraj. [1loaToMy moJie3Hbl ake orpaHuueHHble cBefieHrsa. OOBIYHO MOCTYNAaloT CIeAyromuM oOpa3oM. UineHnam KOMaHbI
MpeiaratoT CepUI0 TECTOB, MO3BOJISIONINX OLIEHUTh UX CIIOCOOHOCTH UTPATh IIEHTPOBBIM, 3aIlIUTHUKOM, Pa3BOISIINM, Ha JIEBOM U MPABOM
Kkpasx. [etictBus urpokos, HazoBeM ux A, B, C, D, E, orieHrBalOTCs B HEKOTOPBIX YCIIOBHBIX Oaliax.

CaeneMm pe3ysbTaThl TECTUPOBAHUS B TaOUILy 1.
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Tabnuua 1
Urpok 3alWnTHKK LlentpoBo | PasBopswui NeBbIN KpatHUM MpaBbin KpanHUM
A 6 8 4 4 2
B 8 9 6 2 6
C 8 6 2 2 2
D 6 2 7 6 6
E 2 6 2 4 2

Yewm BpIlIe 0ajul, TEM MPEANOUTUTEIbHEE Ha3HAYCHUE NUTPOKA Ha COOTBETCTBYIOIIEE aMILTya. 3allOMHUM CMBICIT 3alTMCAHHBIX YHCEIT
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[IpumeMm ecTecTBeHHOE TpenanonoxeHue (Kpurepuit 3PpQPEeKTUBHOCTH), COTIACHO KOTOPOMY 3(h(HEKTUBHOCTh UTPHI BCEH KOMAaHJbI
OTpEeNIeIIAeTCS CYMMOM 0alJIOB, OIEHUBAIOIIUX UTPY KaXKIO0TO.

[TocTponM MaTeMaTHYECKyI0 MOJEb 3aauu o0 HazHaueHusX. [Ipunumem urpokam A, B, C, D, E, coorBeTcTBeHHO HOMepa 1= 1, 2,
3, 4, 5. AramormuHo o0o3HaunM HoMmepamu j=1, 2, 3, 4, 5 00s3aHHOCTH 3aNUTHUKA, IIEHTPOBOTO, Pa3BOJSIIETO, JICBOTO U MPABOTO
KpPallHMX COOTBETCTBEHHO. 3aT€M BBEIEM B paccMOTpeHHe 25 HeusBecTHHIX Xj (1=1,...,5, ] =1 ,...., 5), 3HaYCHHUA KOTOPBIX MBI CTAHEM
UHTEPIIPETUPOBATh KaK yKa3aHHWs O HA3HAYCHUH WIPOKa T0JI HOMEPOM 1 Ha BBINIOJIHEHHE oOs3aHHOCTe Tuma j. Ilpu aToM Kaxmas u3
HNEPEMEHHBIX Xjj MOXKET IPUHUMATH JIMIIb OJHO U3 IBYX BO3MOKHBIX 3HAYCHHIA:
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Xy = |1, ecrm HTPOK | HA3HA'IEH Ha POTh j,

0, B HHOM cITy4ae.

(D
COBOKYHHOCTB ITIOKa HCHU3BCCTHLIX BCIIMYHUH Xij COCTABJICT MATPHUILY Ha3HAYCHUH

T Xy X X3 Xu X g

Xoa X 2Xg XX 3
Na X3z Xaz Xy X o35

g X Xgpg Xy X o5

o Nt X Xz sg X5

B kaxmoit cTpoke M KakJoM CTOJOLle MaTpHIlbl X JUIIb €IUHCTBEHHBIM M3 3JE€MEHTOB paBeH |, ocTaibHbIE paBHBI HYIIO. JTO

00s13aTeNIbHOE yCJIOBUE (OTpaHUYCHUE) MOXKET OBITh 3allMCAaHO B COOTBETCTBYIONIEH (hopMe: CymMMa BCEX JIEMEHTOB IO KaXKJIOW CTPOKE
(cronOuy) paBHa 1:

X ®RXANFE X5 + X4 +X 5= 1,
Ky X 5+ X3 +X5 tX 55 =1,
g +X g5 +Xg3 + Xgg +X 35=1,
gy T X pt+Xyg Xy +X 45 =1,

s tX 5 +X 53 +X55+X 55= 1~(2)
K sTomy crenyer npucoeAMHUTL TpeOOBAaHKE HEOTPHUIIATEIILHOCTH HEU3BECTHBIX
X0 (=1, ....5; = 1, ....5). 3)

Hrpok noj HoMepoM i, Ha3HAYCHHBII Ha aMILIya j, BHECET CBOIO JOJII0 B 00u1yto addexkruHoCTs D(X) B pasmepe a;; * X;. 3aech ajj —

AJIEMEHT COOTBETCTBYIOLICH MaTpHIilbl O0aisioB I, pacmoiokeHHbIN Ha EpPeceYeHnH ee i-ii CTPOKH U j-ro cTondma. Obmas 3ppexTuBHOCTD
UTPBI KOMaH]Ibl COCTaBUT CYMMY M3 25 claraeMbIxX



Crpanuna 85 mus 311

CD(X) = 6X11 + 8X12 + ...t 2X55. (4)

ITouck wMarpunbl HazHaueHui X, jgocrapisomert 3ddexruBHocTn O(X) HanboJIbIIIEE 3HAYCHHE, CBOJUTCA K CICAYIOIICH
MaTeMaTH4YECKOM 3a/1aue: CPEeIN BCEX HEOTPULIATENBHBIX PELIEHUN

X =20 (=1,..55=1,...5)

cuctembl orpanndeHuit (1) u (2) BeiOpath Takoe, kKoTopoe npuaaet GyHkiuu (4) Haubospiee 3HaueHue (ontumuzupyet O(X)).

CdopmynupoBaHHas 3aada ¥ €CTh MaTeMaTHYecKash MOJIETh 3aJaddl O pacupeeleHuH 00s3aHHOCTEeH B 0ACKeTOONHHONW KOMaH/Ie
(Ipu OTCYTCTBHHM 3aIIaCHBIX UTPOKOB).

JlommycTuM, 4TO UTPOKOB B KOMaHje n > 5. Torga BBeieM AOMOIMHUTENBHO K U3BECTHBIM MATH enle k = n— 5 QUKTUBHBIX amILTya
(MecT B KOMaHJIe), CUNTasA, YTO Ha KaXKJIOM M3 HHUX TeCTOBBbIM Oat a; (1 =1, .., n; j= 6, 7, ...,n) KaKA0ro U3 UrpoKkoB paseH Hymo. [Tocie
TAKoro Imara OPUXOAUM K M3BECTHOM YyXe 3ajaye o BhIOOpE MpU pPaBHOM YHCIE MPETEHJACHTOB M MECT B KOMaHzAe. Bo3Hukaer
MaTreMaTH4ecKas MOZEb, oTnudaromascs ot (1) — (4) ToIbKO YHCIOM NEPEMEHHBIX Xjj M YMCIIOM OTPAHUYEHUH.

Pemenne oOmieil 3amaun 0 Ha3HAYEHHUSAX MOXKET OBITH OCYIIECTBICHO YHUBEPCAJIBHBIM CHUMILIEKC-MeToAoM [2]. OmgHako mpH
OOJIBIION pa3sMEPHOCTU MPOLECC pelleHHs] BecbMa Tpomo3nok. I[Ipumenenne DBM 3naumTenbHO obOnerdyaer pemienue [3]. Jluctunr
pelIeHusl pacCMOTPEHHOI 3a1aun B Mathcad umeer crnenyromuit Bu:

BBoa xoHEUHBIX 3HAUEHUM HHIECKCOB:

ORIGIN:=1 m:=5 n:=5i:=1.m j:=1.n

Marpuna I' 1 BeKTOpbl OTpaHUYCHUI:

6.8 4 42 I I I I
89626 1 1 1 1
L=18060222 A=11 Bi=1ecli=|1 e2:=|1
62766 1 1 1 1
26242, 1, 1, 1, 1,
LeneBast pyHkums:

m n
0= D (M%)
i=1j=1
Hauanbuble 3HaueHus:
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bnok pemenus:
x> (xel = AxT e2 = Bsol := Maximize(®P, x)
BriBog pe3ynbTaTos:
1 000
0001
0000
0100
00010/ d(sol) =33

CorylacHO MOJy4EeHHOMY PEUIEHUIO, ONTHUMAJIbHAsI PACCTAaHOBKA MIPOKOB cCieayromas: A — HEeHTpoBoOM, B- mpaBeiil kpaitamii, C —
3alMTHUK, D — pa3Bomsiiui, E — neBbli KpaniHUM.

AHaJIOTUYHO, MO BBIICYKA3aHHOW METOJIUKE, PEIIAETCS 3a/1aua MPY HAJIMYUY B KOMAH/IE 3alIaCHBIX UTPOKOB.

PaccmoTtpenHoe pemenre MoXHO peann3oBath B cpejie Excel, Maple, Matlab u ap. Onnako, Ha Hamn B3risi, npumenenne Mathcad
MpeANnoYTUTENbHEE, Oiaroaaps MOHATHOMY U JOCTAaTOYHO MPOCTOMY MOJb30BaTelibckoMy uHTepdeiicy. [Ipumenenne Mathcad no3Bosisier
pELIUTh MHOYKECTBO IPYTHUX 3a4a4 I10 UCCIECIOBAHUIO OlIepallii, BCTPEYAIOIIUXCS B PA3JINYHBIX CIIOPTUBHBIX IACLUIUIMHAX.

0
0
sol = 1
0
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