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Annotatsiya: Makonada axbopom mexuonoeusrapu éa MATHCAD - xomnsromep
MaAmemMamuKacu MUUMUHUHE YKUMUUL HCAPAEHUOA KYTIAHUIUUU KeTMUPULSAH.
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This article s devoted to the use of mformation technology and MATHCAD -
Computer Mathematics in education.
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AXOOpOT  TEXHOJOTHSJIApM Ba  KOMIIBIOTEp  MaTeMaTHKAacH  TH3UMIIApUIaH
dolimananun YKyB jkapaCHUHU TAIIKWI ASTUIIHUHT SHTU Ba caMapaid MIaK/IapuaaH
Ooupuaup. TabiuMm >kapa€HHIa MaB3yHH YKUTHIIIA YKUTYBUM HHTEpdaosl MeToajaplaH
MaB3yra MyBOGWKHHM TaHIali OWIMIIM MyXHM XHUCOONAHATM. YKHTYBYM HHTep(haoi
METOJJIap/laH aBBAJIO OJIUMIMKIAH MYypaKKaOJIMKKa VYTHUII Ha3apuschra amaja KWJTaH
xonga ¢doigamaHMoru J103uM. WIFop menaroruk TEXHOJOTHUS acOCHa TaIlllKWI STUITaH
mapciap YKyBumiapjaa OuinumiIapHH camapaiu ysnamTupuinra épaam oepanu. by acocan
TamabaJapHUHT MYCTaKWJ MWIJIapUra KapaTWiraH aHuK Oup VKyB JacTypHHH amalra
OLIUPHUIIIUP. AXOOPOT KAMUSATUTA YTUII TABIUM Ma3MyHUHH Ba YKUTHUII YCYJUIApUHU
MOJIEpHU3AIINS KWINII YYYH SIHTU UMKOHHUATIAP 04MOKaa. KoMmbroTep MaTeMaTUK OMIMM
Ba KYHUKMAaJIApHU TY3WII Ba TH3UMJIAIITHPHII, AYHEKApAIIHHM IAKIUIAHTHPUII Ba Tajada
OHI'MHU PHUBOXJAHTUPHUII Y4YyH KydiId BocHTara annaHMokaa. @®aHHM YKUTUIIIA
KOMIIBIOTEpAaH THU3UMIHM (oianaHumia Kyduaaru acocuil (uKpiIapHU xucoOra OJUII
kepak. Kyrwna€rran HaTwKaHU OJIMII YYyH YKYB JKapa€HuJa KOMIBIOTEpPAAH JAOUMUIA
paBuIIa (BoiiIamaHuII KepaK. Y KUTYBYH KOMITBIOTEPHH SXIIU OHITHIIN, YKYB MAaTEPHATHHH
TanabamapHu (HAoJUTAIITUPHUINTA WYHANTUPWITAH TYypiAd XWil YKyB daouuariapuia
¢oiifananuml yayH MOCIallyBYaH METOAOJIOTHSIHH KyjuilaMoru 3apyp [1]. Xo3upru BakTaa
KOMIIBIOTEp MaTE€MaTUKacH, KOMIBIOTEp HHAYCTPHUSCM Ba  MporpaMMalallTHPHUII
TEXHOJIOTUSIAPUHUHT JKaJaJl cypaTiiap OWilaH pPHBOXKJIAHUINUA TabIUM-TapOus, WIMHIi-
METOJMK Ba WIMHNA TAaJKUKOT WIUIAPUHU aBTO-MATIAINTHPUIITHUHT acocu cudaTuaa
YBTHPOP ITUIMOKIA. 3aMOHABHI axOOpPOT TEXHOJOTHUSIIAPU COXACHIa KyJra KUPUTUITAH
IOTYKJIApHU KyJUIalll HAaTWKAcuAa WIMHANW-TAAKUKOT, WIMHUH-METOIHUK, WIMHUN-TEXHUK,
WHXXEHEPJIUK, MOJIMABUNA Ba MKTUCOAMMN, KUMEBHUM, OHMOJOTMK MacalallapHU EYHUIIHU
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aBTOMATJAIITHPUII TOMOH WYHANTHpWIraH Kyruiad AacTypuil BocuTaiap MaBxyanup [2].
Macaman: Mathematica, Maple, Matlab, Mathcad, Derive, Scientific, Workplce, Femlab,
FeexPDE kabum yHuBepcan nmacTypuii MyxuTiaap UIyJap >KymjaacuaaHaup. bymnapman
UKKUTacu TpodeccHoHall MaTeMaTUKJIap Ba WIMUK-TAAKUKOTIAp oOJIubO OopyBud
MyTaxaccuciaap TOMOHUJAH KEHT KyJutanuamokaa. Mathcad sca nH»keHEepIUK XUCOO-KUTOO
WIUIADUHUHT HMHCTPYMEHTH cudatuga unuiad Yukuiral OYiamd Xo3upia erapiauda
MypaKKaOJIMKKa 3ra OYJaraH Xuco0-KuToOJapHu Oakapuliaa, WIMHA-TEKIIMPHUII HIUIapUaa
Xap XWI COHJM QIrOpPUTMJIIAPHM Ba AHAJIWTUK  @JIMAIUTUPHUIIHK  Oakapuiuga
doitnananmnmokaa. PaHUHM YpraHumiga axOopoT TEXHOJOTHUSJIAPH coXacuaa Kyira
KUPUTWITAH SHT WIFOp I0TyKIapaaH xucobmanran Mathcad, Maple mactypuii Mmyxutiapaan
doitnananum acocua Yprauuil JapcHU KU3UKapId Ba caMapalid OVIHIIMHNA TabMUHJIOBYU
acocuii Meb30HIapJaH OUpUAMP.

Kyn ¢akropmu wmarematuk perpeccuoH wmozemwiap kKoddduuuentiapunun  “Tyna
(akropnu s3xcniepumenT yeynu” épnamuaa anuiianaa MATHCADHUHAT KYuTaHWIUIm

Tabuar Ba )kxaMHAT KOHYHJIApUHHM Omiuija, (gaH, TEXHHKa Xamaa TEeXHoJorusiapra
OUJl SHTWIMKJIAp sApaTull, OOpJapUHU TAKOMWUIAIITHPHUILJAA TYpJd XWI Ky3aTHILIAp,
Vyinyanuiap Ba CHHOBJIAp, SIbHM TaxpuOanap MabliyM BakT JaBOMUJA Kym MapTa
Takpopianu6® Oaxapwinanu. lIlyHUHT ydyH XaMm Ky3aTHI, Yadall Ba CHHOBJIAap/ia OJWHTaH
MabIyMOTJIAPHU TACAMKIAWIUTAH Ha3apuil M3MaHUIUIap oiaud Oopwuin 3apyp. bormikaua
aliTranja, JUCKPETJIMK XOJIATJAH Y3JIYKCH3 XoJlaTra YTUIIHM TabMUHJIAWIUTaH,
ypranunaérral >kapa€H €KU XOJUCAaJapHUHT MAaTeMaTUK MOJEIIAPUHU SIPATHIL MYXHM
aMajui axaMusiTra rajiup.

[llynuHr y4yH VypranuwiaéTraH BOKea, XOJAMcanap, IlapaMeTpiiap ypracuaaru
OOFJIAHUIIIHUHT  SIKAHJIUTU (3UYJINTH) HU 0axo0JI0BYH COHJIH KYpCaTKU4JIapHU
(koppensinusiHu) Ba Oy OOFIaHMIUIAPHUHT HdoOAANANl MIAKIUHUA (PErpeCcCUsHU) TOMMUIIT
Taxkpuba HaTWXKacuAa OJMHTaH  MabJIyMOTJIApHM  KaillTa  MIUIAIIHUHT  acOCUU
MakcajiapuiaH Oupu XxucooaaHaau.

Nmnabd yukapuin, noitnxanaii, OOMIKAPUITHUA OaliopaT KWJIUII Ba IIyJiap KaOW MHCOH
(baoNMATUHUHT KYTU1a0 amManuii Macajalapu perpeccCuoH MoJeiap KypuIlra KeaTUPUIaIn.
MATHCAD npodeccop-ykutyBunnap, craxeépiuap, TaIKUKOTUWIAp, aclUpaHTiap,
tanabamap, TEXHUK MyXaHauciap, Qusukimap, KojlaBepca Oapua KkacO srajapu ydyH
XHCOoOJIaI UITapUHU OaKapyBuUM JAacTypuil TabMUHOT Xucobnanamu [3]. By nactyp Ouman
Typau KacO sranapu ¥3 coxacu Oylinuya MacanallapHHU Xall dTHIIN Ba Kepakiu rpadukiapHu,
auarpamMManapau oiunuiapu MyMkuH. MATHCAD nactypunn Gomrkada Kunmb aiTranaa
JacTypiam THIM Aevuimn MyMkuH. QaHnmapHd Ypranumga axOopoT TEeXHOJIOTHsUIIApH
coxacuaa KyJra KUPUTHITaH 2HT WIFOp IOTyKJapaaH xucoOnanran Mathematika, Maple,
Mathlab xabu pactypuit myxutnapaan xucoOmanran MATHCADpan — ¢oiigananum
acocya YpraHuil JapCHU KU3WKApIM Ba camMapaid OYIUINMHU TabMUHIIOBYM ACOCHUU
Me30oHJIapaaH oupuaup [4].
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Kym dakropiu matematuk perpeccoH mojemiap kodddurmentiapuan “Tyna Gpaktopau

skcriepuMeHT yeyau” épaamua anukiamHuar MATHCADaa nacrypu:
JactypHuHr OONUTaHWINM Ba KUPYBYM Tmapamerpiap (Hawamo mnporpammer u

BXOJIHBIC ITApaMETPHhI)

ORIGIN:=1

k:=3 dakropmap conu (kosmuecTBo (pakToOpoB)

n:=2°k Taxxpubanap COHM (KOJTUIECTBO IKCIIEPUMEHTOB)

Marematuk Mozen kypunuinu: (Bug maTeMaTnueckoro mojena)

Y=B0+B1*X1+B2*X2+B3*X3+B12*X1*X2+B13*X1*X3+B23*X2* X3+
+B123*X1*X2*X3

B0, B1, B2, B3, B12, B13, B23, B123-xoaddurnmentiaap(kodrddurinents)

bounanruy sKuHIaHUTILIAD:

b0:=1 bl:=1 b2:=1 b3:=1 bl2:=1 bl3:=1 b23:=1 b123:=1

dakTopiap KuiiMaTiIapu BEKTOPIapH(BEKTOPHI 3HaUEHUS (PaKTOPOB):

r— 17 r— 117 r— 17
+1 -1 -1
-1 +1 -1
xl:= t% x2:= i% X3:= ;%
+1 -1 +1
-1 +1 +1
41 L4171 L4+ 14

Taxxpuba KuitMaTIapu BEKTOPH (BEKTOP 3HAUECHHSI SKCIIEPUMEHTA):

13.827

3.70
3.85

_|3.80
Y{3.87
3.75
3.90

-3.80-
s — YHKIUSHU Ty3aMU3(COCTaBUM (DYHKIIMH $):

s(b0,b1,b2,b3,b12,b13,b23,b123):=X.*(y;-b0-b1 *x1-b2*x2-b3 *x3-
b12*x1*x2-b13*x1*x3-b23*x2*x3-b123*x1 *x2*x3)*
b0,b1,b2,b3,b12,b13,b23,b123-k03dburrIeHTIApHH aHUKJIalMu3 (ompeeTuM

KO3 (QULIUEHTHI).

Kosddunuentnapun  yu Xuia ycyiaAa aHUKIA MYMKHH(MOXXHO OIpEAEIUTh
K03 (HULIUEHTHI TpeMs criocodamu):

bupunun ycym:tenrnamanap tuzuMuHu Given-Find OGnormaa euuin opkaiu(mepBblit
CHoco0:perieHre CUCTeM ypaBHEHHH ¢ momolbto 61ora Given-Find).

Given ﬁs(bo,b1,b2,b3,b12,b13,b23,b123) =0
ﬁs(bo,bl,b2,b3,b12,b13,b23,b123) =0
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%s(bo,b1,b2,b3,b12,b13,b23,b123) =0

= s(b0,b1,b2,b3,b12,b13,b23,b123) = 0
—s(b0, b1, b2, b3,b12,b13,523,b123) = 0
—s(b0, b1, b2, b3, b12,b13,523,b123) = 0
—5(b0,b1,b2,b3,b12,b13,b23,b123) = 0
4 _s(b0,b1,b2,b3,b12,b13,b23,b123) = 0

db123

b0 -
b1
b2
bb132 =:Find (b0, b1, b2, b3, b12, b13,b23,b123)
b13
b23
p123]
- b0 1 [ 3.81125 7
b1 —0.04875
b2 0.02625
b3 | _| 0.01875
b12 0.01125
b13 —0.00625
b23 ~0.00625
1p123]  1—0.00625!

Nkkunun ycyn: Minimize QyHknusicu €paamuaa (BTOpod croco0: ¢ MOMOIIbIO
¢yskuuu Minimize).

10 -
b1
b2
bb132 =:Minimize(b0, b1, b2, b3, b12, b13, b23,h123)
b13
b23
h123!
- b0 1 T 3.81125 7
b1 —0.04875
b2 0.02625
b3 | _| 0.01875
b12 0.01125
b13 ~0.00625
b23 ~0.00625
p123]  1-0.00625!

Yaunun ycyn: Kyiuaarn Qopmynamap OpKamu (TpeTHil crmoco0: ¢ MOMOIIBIO
crenyommx Gopmyn).
1 *
b0:=— 21 Yi
b0-3.81125
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1,
bl:= ; Z?x1i * Vi
bl=—0.04875
1,
b2:= =N X2 * y;
b2=0.02625
g._ 1.
b3:= ; Z? x3i * Vi
b3=0.01875
1,
b12:=~ Dialx2; xy;
b12-0.01125
1,
b13:=—"31 x1;x3; * y;
b13=—0.00625
O¢ 1,
b23:=~ DI xX2;x3; * y;
b23= —0.00625
1,
b123:=~ ixlx2;x3; * y;
b12=—0.00625
Martematik MoJiesb(MaTeMaTHIecKast MOJIEIb):

v(x1,x2,x3):= 3.81125 — 0.04875"x1+0.02625"x2+0.01875 " x3+
+0.01125"x1"x2—0.00625"x1*x3—0.00625"x2"x3—0.00625"x1 *x2*x3
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