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METO/IMYECKOE OBECHEYEHUE JABOPATOPHBIX PABOT
MO JUCHMILINHE

JJABOPATOPHAS PABOTA 1. U3YUEHUE UHTEP®ENCA MATHCAD U
MPOCTEUIIUE PACYETHI

Ilesb 3aHATHUSL: TTOTYYUTh HABBIKK JIJIs1 BEITIOJIHEHUSI pacu€ToB B cpene MathCAD Ha 6a3oBoM
YpOBHE.

Oo0mme ceenenns o cpene MathCAD
MathCAD sBnsieTcss MaTeMaTHYECKUM PEAaKTOPOM, IMO3BOJISIONIMN MPOBOAUTH PazHOOOpa3HbIC
MaTEeMaTHYECKHE W HayYHbIE pacyeThl, HAUWHAs OT DJEMEHTApHOW apu(METUKH U 3aKaHIHBAS
CIIO)KHBIMU apu(METHUYECKUMH BbIunCIeHUsIMH. [10p30BaTENb MOTyYaeT BO3MOXKHOCTh MTPOCTO U
HArJISTHO B TIPUBBIYHON ISl MareMaThka ¢GopMe BBOJIUTH C MOMOIIBIO peaakTopa GopMy mMarte-
MaTUYECKHE BHIPAKEHUS U TYT )K€ MOJIy4aTh pe3yJibTaT.
B yucno BeINONHSAEMBIX AEHCTBUM BXOJIUT:

— BBOJI MaT€MaTHYECKUX BBIPAKECHUH,

— MPOBE/ICHUE PA3IUYHBIX PACUETOB,

— MOATOTOBKA rpaMKOB PA3INYHBIX PE3yJIbTaTOB BHIUYUCICHUH,

— BBOJI IaHHBIX W3 BHEIIHEro ¢aiina,

— BBOJI JIAaHHBIX BO BHENIHUU (haii,

— odopmiieHHs BeO-CTpaHULL,

— MPEAOCTaBJICHHE JOCTYIA K CIIPABOYHOMY MaTepHay M0 MaTeMaTHKe.
Kpatkoe onucanue 3neMeHTOB UHTEpdeiica
MathCAD umeet cranaaptaeiii uaTepdeiic Windows.

— CTpoka MeHIo.

— CTpoka HHCTPYMEHTOB.

— Crpoka (hopMaTHpOBaHUSI.

— Pabouas o6nacTp.

— Ctpoka cocTostHUS.

— BemuibiBatoniee MM KOHTEKCTHOE MEHIO (Ha)KMMaeTcsl MpaBas KHOIKA MBIIIHN), COJEp-
’KaHHe 3aBUCUT OT MECTa BbI30Ba.

— ITanens UHCTpYMEHTOB MateMaTrka 1 JOCTYIHbBIE U3 HEE HHCTPYMEHTHI.
Cpenu 0coOBIX 2JIEMEHTOB MHTEpdeiica ciaelyeT OTMETHTh MaHETbMHCTPYMEHTOB MareMaTuka
(pucynok1.1). DTa maHenb CIYKUT AJIs JOCTYIA KIaHEISIM HHCTPYMEHTOB, 00ECTIeUNBAIOIINX
BCTaBKY MaTeMaTHYECKUXBBIUMCICHUA UM CUMBOJIOB. [Ipr HE0OX0IMMOCTH MaHeIH HHCTPYMEH-
TOBOXHO ycTaHOBUTH: View — Toolbars — v Resources.
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PI/ICYHOK 1.1 —Ilanens UHCTPYMCHTOB MaremMaTuka u AOCTYIIHBIC U3 HECC MHCTPYMCHTDI

B MathCad ¢opmanbHO GyHKIIHH MOKHO Pa3AeTUTh HAa 2 TPYIIIBI: BCTPOCHHBIE U 3a/IaHHBIC
nosip3oBateneM. MiMeHa (yHKIMiA MOYKHO BBOJIUTH C KJIABHATYPhI WIIH BBI3BIBATH C MTAHEIN HH-
ctpymeHToB (f(x)), HeKoTopbIe MOXKHO BBecTH ¢ aHenu Calculator. @yHKIIMM 3aMUCHIBAIOTCS B
0OBIYHOM 7151 MaTeMaTuKa (opme.

NmeeTcst BO3MOKHOCTh CHMBOJIBHOTO MJTM aHAJTUTHYECKOTO BBIYUCIICHUS BhIpaxkeHus. [{ist cum-
BOJILHBIX BBIPKCHUN UMEETCSI Psi/I CHICIHAIbHBIX cpeacTB. OMHO U3 HUX — 3TO ONEpaTop CHM-
BOJILHOTO BBIBOJIA (cTpenka) (pucyHok 1.1).
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Pucynox 1.1 — Ilpumep o6pabotku Beipakennii B MathCAD

Pe3ynbrar mosyyaeTcs nocie aHaJIUTHYECKOro peodpazoBanus. Mcnomiab3yst cHMBOI — MOXKHO
yIpOIATh Pe3yabTaThl.
3ananue k 1adopaTropHoii padore:
Brimonaenue 3ananuii 1-2 npenmnosnaraet oopMIICHHE OTYETa B TEKCTOBOM penakTope Word
(TimesNewRoman, 12 1., otuHapHBIif), B KOTOPOM OTPaXKarOTCS ATAIbI BHITIOIHEHUS 331aHUH U
pE3yNIbTaThI.

3aoanue:

BbIUMCIUTH B Mathcad:
cos 2,567; 1g 6.2+5In 7.453 —log; 10.
170!; 1711
3\-8:-813; (-8)15.

HaWTH MOAYJIb, BelleCTBEHHYIO (GhyHKIMS re(z)) u MEUMYIO ((pyHKIHA 1m(Z)) 9acTH KOM-
ILUIEKCHOTO umcia:  z= cos (-3.1415) +isin 3, rae i = V-1.

HaWTH UHTETpalibl CAUMBOJIBHO (CHMBOJIbHBIE BBIYHUCICHUS MPOBOAATCS €CIM BMECTO 3HAKa
paBEHCTBA HCIOIB30BaTh KOMOMHAIMIO ctrl+Touka B aHTIIMKCKOW pacKIaJKe, YTO JAaeT CHMBOII

—):
| (1+tan x)dx; Jy (G + y9)%) dy dx
HalTH 3HAYCHUA IMPOU3BCACHUSA U CYMMBI:
7_,(i 4+ 345i)/(0.10); H2.(—-3)1(2i + sin(D)).

KoHTposabHbIe BONpockI
1. Yro takoe MathCAD. KakoBo ero ocHOBHOE Ha3HaueHHUe?
2. Ha3oBuTe COBpEMEHHBIE IIPOIPaMMHBIE CpPEACTBA A SKOHOMHMKO-MaTEMaTHYECKHX
pacueToB U JaiiTe UM XapaKTEpPUCTHUKY.
3. BeimonHenue kakux pac4éToB BO3MOKHO B cpene MathCAD?
4. Kak 3agaeTcsd TOYHOCTb BEIUUCICHUN?
5. Kak 3amaTh koanuecTBO U }p, BHIBOJUMBIX MTOCIE 3aMATON?
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JIABOPATOPHAS PABOTA 3. PEHHEHUE ITPUKJIA THBIX 3A TAY JJIS
3KOHOMMYECKHUX MPUJIOKEHUA B CPEJIE MATCHCAD

Heas 3ansTHA:C Tomotbio cpencts MathCADHayunTbes peniats NpUKIAIHbIE 3304l IS 9KO-
HOMMYECKHUX IIPUIIOKEHUH.

TeopeTnyeckue cBeieHHsI
B MathCAD « knaccy 3a1a4 JMHEHHOTO IPOrpaMMUPOBAHMSI OTHOCSTCA 337]aui, B KOTOPBIX Tpe-
OyeTrcss ONTUMU3UPOBATH (OMPEACTUTh MAKCUMYM HIJIM MHHHUMYM ) TIEJIEBYIO (DYHKITHIO BH/IA:
Z=f(x1, X2, ., Xp) = X1 %C1 F Xy *Cy+ 4+ X3 %3
MIPH CIAEAYIOUINX OTPaHUYEHUAX
A1 * X1 +ap*x, ++ap*xx,—b; =0,(i=12,..m)
x,=20,(k=12,..n)
3amava u TUCTUHT ee pemeHus: B Mathcad npuBenens! Ha pucyHke 3.1

PelueHue 3agauv NMHeHoOro nporpaMMrpoBaHnA.

ORIGIN =1 3agaHue yenesoii pyHKUUN
F(x):= 2000 -x, + 3000 -x,
&
3agHue HaYanbHbIX NPUGNMIKEHUIA X = L ]
1
Given

Beon orpanudeHHH

xg—Z-xlgé

X2 0
X 0
Pewenne

1333
X = Maximize (F.x) x =

3333

3HaveHne dyHKLMK LLEnK F(x)=1.267 x 104

Pucynok 3.1 — [IpumepHoOe peleHne 3a/1a4u JUHEHHOTO MPOrpaMMHUPOBAHUS

OpmauM U3 crmocoOoB perieHne mo100HkIX 3a1a4 B Mathcad siBiisieTcst ncmonib3oBaHue 0JI0Ka given
¢ pyHKIIMAMHE minimize 1 maximize. B kauecTBe mpuMepa pacCMOTPHUM 3aJ1auy IIAaHUPOBAHUS
pou3BoJIcTBA Kpacok. CyTh 3a1auu B cieayromem. @adprka BhITyCKaeT ABa Tuma kpacok - [ u E.
Jl1g Ipon3BOJICTBA KPACOK UCIIONIB3YIOTCA 1BA KOMIIOHEHTA - A 1 B. MakcumasibHbIE CyTOUHBIE
3anachl ATUX KOMIOHEHTOB: KOMIIOHEHT A - 6 TOHH; KOMIOHEHT B — 8 TOHH. Pacxoasl KOMITIOHEH-
TOB A U B Ha mpon3BoacTBO | TOHHBI Kpacku cienyromue: Uit kpacku [ - A/B= 2/1; ans kpacku
E - A/B = 1/2. Cytounslii cipoc Ha Kpacky | HUKOr1a He MpeBhINIaeT crpoc Ha Kpacky E Ooinee,
gyeM Ha | Tonny. Cripoc Ha kpacky | HUKorfa He mpeBbllIaeT 2 TOHH B CyTKH. ONTOBBIE IIEHBI HA
kpacky [ — 2000 py6ueii 3a ToHHYy, a Ha Kpacky E — 3000 py6ueii 3a TonHy. OnipenennTh MaKCcH-
MaJIbHBINA 10X0A (habpuku oT mponaxu Kpacku. O603HAUMB CyTOUHBIH 00BEM BBIITyCKa Kpacku |
3a x1, a cyrouHbIit 00beM BBITTyCKa Kpacku E 3a X2, moiryqaemM 3KOHOMHKO-MAaTeMaTHIECKYIO MO-
JIeJIb 3a/1a4H.
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3ananue k 1a00paTopHOil padore:
Brimonnenue 3aganuii 1-2 nmpeanonaraet ohopmMIIeHHE OTYETa B TEKCTOBOM pemakTope Word
(TimesNewRoman, 12 1., onuHapHBIiA), B KOTOPOM OTPAXKaIOTCs ATAIbI BHIMIOJIHEHUS 3a1aHUM 1
pE3yNIbTaTHI.

Pewenue 3a0auu no 1uHeENUHOMY RPOZPAMMUPOBAHUIO HA OCHOBE 260MEMPUUECKOU UH-
mepnpemayuu.

Ha skpane nocTpouts rpaguky MpsiMbIX, KOTOPbIE OTPAaHUYUBAIOT MHOTOYTOJIEHUK pellie-
HUH;

Ha Tom >xe rpaduke mocTpouTh NpsAMYIO, COBIAJAIOIIYIO 10 HAPABJICHUIO C TPAUEHTOM
1eneBoi HyHKINH;

Ha tom e rpaduke mocTpouTh TpU JUHUM YPOBHSA IIeNICBON (PYHKLMHU B HAIPABICHUU €€
rpaguenTa. OfHa U3 JUHUN YPOBHS JOJKHA COOTBETCTBOBATh MAaKCUMAIbHON PUOBLIY;

HaiitTu TouHOe pelieHne Kak TOUKY IEepeceYeHrs COOTBETCTBYIOIIUX MPSAMBIX (U1 3TOrO
HAJ0 PELIUTh CUCTEMY U3 ABYX YpPaBHEHHI, OMUCHIBAIOIIUX 3TU MPSIMBIE);

Pemmte 3amauy ucnonb3yst BCTpoeHHbIe (pyHKIMU Maximize wnn Minimize. Tlopsiok ux
npuMeHeHust Haiinute B Help. CpaBHHTE mOTydeHHBIE PEe3yIbTaTHI.

[TocTpouTh TpexMepHbIi rpaduk 1eaeBOl QYHKIIUH.

KoHnTpoJsbHBIE BOIPOCHI

1. KaxoBa mens 0anagcoBoro anaiansa?

2. [IpuBeauTe yNpoUICHHYIO MOIENTh MEKOTPACIeBOr0 OajJaHca YKOHOMHKH, COCTOSIIECH 13
TpPEX CEKTOPOB.

3. Uto moka3pIBalOT YHCIA, PACIIONOKEHHBIE B CTPOKAX M CTOJIOLAX TaOJIMIBI MEXOTpac-
neBoro Oananca?

4. KakoBa mocieoBaTeIbHOCTh T€OMETPUYECKOT0 CII0co0a pelIeHus 3a1a4u JIUHEHHOTro
MPOrpaMMHUPOBAHUS?

5. Yro mpexncrasmusier codoii pynkuus Maximize?

JIABOPATOPHAS PABOTA 3. UHCTAJLJIAIOUA U OCHOBbBI PABOTBI B CPEJE
MATEMATHAYECKHNX BEIYNCJIEHAN MATLAB

Ieab 3aHATHA: HAYYUTHCS IPOBOJUTH YCTAHOBKY IIPOIPAMMHBIX CPEACTBA U MATEMaTUYECKUE
pacuétsl B cpene MatLAB.

TeopeTnyeckue cBeieHus!

ITo ymomuanuio nocne 3amycka MATLAB Ha skpaHe MOsSBUTCIKOMOMHUPOBAHHOE OKHO (pHcC. 1),
BKJTIOYAIOIIEE YEThIpE MaHeu:

— CommandWindow (0KHO KOMaH/I) — BBOJSTCSI KOMaH/IbI (ITOCIIE 3HAKa >>) MOAJIeKAIUe He-
MeieHHOMY ucnoHeHuto (Enter muist uconmuenus).

— Workspase (pabouee npocTpaHCTBO) — 0TOOpaXkaeT TeKYLIMi HabOp MepeMEHHBIX, OIpe/IeIICH-
HBIX TI0JIb30BATEJIEM B KOMaHIHOM OKHE.

— CommandHistory (ucropus KOMaH1) — XpaHUT KOMaH/1bl KOTOPBIE UCTIOIHSUIUCH B KOMaHHOM
OKHE.

— CurrentDirectory (TeKymuii KaTauaor) — onpeaesieT Karajaor ¢ KOTOPbIM padoTaeT cucreMa (T.e
€CJI TIPU BBITIOJIHEHUU HEKOTOPOI MporpaMMbl MOJIb30BaTENb CChbIaeTCs Ha (aiisl ¢ UMeHeM
«11060€», TO 10 YMOJTYaHUIO ccTeMa OyJeT UCKaTh €ro B TEKYIIEM KaTalore), a TaK K€ UCIOIb-
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3yeTcs KaKk MPOBOJAHUK JJISl CO3/1aHUS HOBBIX M BBIITOJIHEHUS YK€ CYIIECTBYIOIIUX MPOEKTOB.
Hanwuue Toro niam HHOTO OKHAa MOXKET OBITh YCTAHOBJICHO C IIOMOIIBIO BKIAIKH View MEHIO
IJIaBHOTO OKHa cucTeMbl. [Tomrmo Bkiaaku View riaBHOE MEHIO COJIEPKUT MYHKTHI:
— File — BoimonHseT 00bI4HOE PYHKIIUN XapaKTEepPHbIE JAHHOMY
MYHKTY B JIFOOBIX APYTHX CUCTEMax, a MMEHHO co3aanus HoBoro (New) u oTkpeiTHs (Open) yxe
CO3JIaHHOTO MPOEKTa, (Save) coxpaHeHus npoekTa, (Print) pacreyaTku KOMaHIHOTO OKHA U JIp.
— Edit — BemmounnsieT Beipe3zanue (Cut), kormupoBanue (Copy), BctaBky (Paste), un ynanenuto
(Delete) BbineneHHbBIX (parMEHTOBTEKCTOB UM IPa)uIeCKUX OOBEKTOB.
— Web — noakioueHue k caity pupMbl — Ipou3BOAUTEN . BerarciaeHus BhIMOIHAETCS B KOMaH/-
HoM okHe (CommandWindow). ITocie 3Haka “>>" CUMBOJIM3UPYIOLIETO HAYAJIO CTPOKUBBOIUTCS
m000eBBIpAKEHNE, YAOBIeTBOpstomiee CMHTaKCUCYMATLAB, nanee 115 BBINOJHEHUS] KOMaH/IbI
HaxaTb “Enter”.
3ananue Kk JabopaTopHoii padore:
Brimonnenue 3ananmii 1-2 npennonaraer opopmiieHHE 0TYETa B TEKCTOBOM penaktope Word
(TimesNewRoman, 12 1., oquHapHBIi1), B KOTOPOM OTPa)KarOTCs ATAIbl BHITIOJTHCHUS 3aJJaHuN 1
pe3yabTaThI.

Hemoncmpayusn eo3modxcnocmeii MatLAB

Beimonuute koMaHy demo ¥ HaOMIOAaTh JEMOHCTPAIMIO BO3ZMOXKHOCTEH CHCTEMBI (TIpu
nayse B paboTe — HakKUMaTh JII0OOyI0 KJIaBUINY Ui HMpoAosbkeHus). [lonydnTs XapakTepucTUKy
MOIIHOCTH JJAHHOTO KOMIThIOTEpA MO CPaBHEHUIO ¢ ApyruMu Moensimu [1K ¢ moMomibpio KoMaHIbI
bench

Buvinonnenue npocmeitwux pacuémoes ¢ MatLAB

Beruncnuts B MatLAB:

sin(4.5), tg(1.4), arctg(2.3), In(3.2),

peaTbHyI0 U MHUMYIO YaCTH KOMIUIEKCHOTO uncia z=23+14,

3amaTh ¢ TMOMONIbIO (YHKIMH BEKTOP-CTONOEN u3 eauHuI] (PyHKIUS ones), BEKTOp-
cToJIOCI] U3 HYJIEeH (Zeros), eMMHUYHYIO MaTpHUIly pa3MepoM 4 Ha 4 (eye);

UCTIONIB3YS OIEPAIMIO « © » 33a1aTh BEKTOP X, COACPIKALIUMI 3JIEMEHTBI, H3MEHSIOIIHNECS OT
-12.5 no 12.5 ¢ marom 2.5 u BeiBecTH 3HaueHus GyHKun f(x)=(1+x)0.5 B 3TUX TOYKaX; MOCTPO-
UTh rpaduK 3TON PYHKIUHU HA JAHHOM WHTEpBAJIC.

KonTpoJsbHbBIE BOPOCHI
6. HazoBuTe OCHOBHBIE 3a7]a4H, KOTOPhIE BeINoHsET MatLAB.
7. Kakue oCHOBHBIE 3JIEMEHTHI YIPaBICHUS COAEpKHUT B cebe MatLAB?
8. Kak HaiiTu onpenenuTenb MaTpUIlbl?
9. Kakue cymiecTByrOT criocoObl OIMCcaHusi MaccuBa?
10. Kak 04MCTUTh KOMaHIHYIO KOHCOJIb TPUIIOKEHUS?

JIABOPATOPHAS PABOTA 4. PEHHIEHUE ITPUKJIA THBIX 3A TAY J1JIS
3KOHOMMYECKHUX MPUJIOXKEHWUHN B CPEJIE MATLAB

Llesib 3aHATHA: HAYYUTHCA Pa3padbaThIBATh IPOTPAMMBI Il SKOHOMHKO-MaTeMaTHUECKUX MTPH-
noxeHuii B cpeae MatLAB.

TeopeTnyeckue cBeieHust

[TpakTH4ecky HEBO3MOXKHO MPEIYCMOTPETh B OJHOM, 1a)ke caMOil OOJIBIIION U MOIIIHOM, MaTeMa-
THUYECKOM CUCTEME BO3MOKHOCTh PEIIECHUS BCEX 3a]1a4, KOTOPhIE MOT'YT HHTEPECOBATh MOJIb30Ba-
tend. [IporpammupoBanue B cucreme MATLAB saBnsiercst 3¢ (eKTUBHBIM CPEACTBOM €€ pacIliu-
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PEHUS U aJanTally K pelIeHuIo crenuduyeckux npodiaem. OHO pean3yercs ¢ MOMOILBIO SI3bIKa
MPOrPaMMHUPOBAHUS CUCTEMBI. BOJIIBITUHCTBO 0OBEKTOB ATOTO SA3bIKA, B YACTHOCTH BCE KOMaH/IbI,
orepaTopsl U GYHKIINH, OTHOBPEMEHHO SIBJISIOTCS 00BEKTaMU BXOJHOTO A3bIKA OOIIEHUS C CU-
CTEMO B KOMaHTHOM pexume padoTsl. IIporpaMmer Ha si3bike TporpammupoBanuss MATLAB co-
XPaHAIOTCS B BUJIE TEKCTOBBIX m-(aiiioB.
Bosnee yno6HO# pa3HOBHIHOCTHIO M — (DAIIOB SABIAIOTCS (YHKINH, IEPBON CTPOKON KOTOPBIX
SIBJISICTCS 3ar0JIOBOK, UCIIONB3YIoNui onieparopfunction. Mcrions3oBanne GpyHKITUH SBISIETCA
YIOOHBIM CPEJICTBOM pa3/eICHUs TPOTrPAMMBI Ha OTAEIbHBIC OJIOKH aJITOPUTMOB, OOPATUTHCS K
KOTOPBIM MOKHO U3 JI000H TOYKU MPOrPaMMBI.
OYHKIHMH MTOJIYYal0T UCXOJHBIC JAHHBIE B BUIC CITMCKA BXOIHBIX TApPaMETPOB U BO3BPAILAIOT Pe-
3yNbTaThl CBOEH pabOTHI TAKXKE B BHJI€ CIUCKA BBIXOAHBIX MapaMeTpoB. OHOM U3 caMbIX BaKHBIX
0COOCHHOCTEH (PYHKIIMIA SIBIISICTCS ammapaT JIOKaIbHBIX IIEpEMEHHBIX. Bce nmepeMeHHble, MosBIs-
foluecs B Telie GyHKINH, 32 UCKIIFOUEHUEM III00aIbHBIX IEPEMEHHBIX, BXOTHBIX U BBIXOIHBIX
apaMeTpoOB, CYUTAIOTCS JTOKaTbHBIMU. OHU 00pa3yloT JOKaJIbHOE pabouee MPOCTPAHCTBO U J0-
CTYITHBI TOJIBKO B TeJI€ MOPOAUBILIEH UX QYHKUINHU, 1 HUKAKUE CKPUIITHI UK APYTrUe QYHKIUU
BOCTIOJIb30BaThCS MU HEe MOTYT. [Ipu Hanucanuu nporpamm — QyHKIUN TpeOyeTcs, 9TO0bI UM
m — (paityra, B KOTOPOM 3alIOMHHAETCS TporpamMma o0s3aTeIbHO COBITAIaI0 ¢ UMEHEM (PYHKITUH.
[Tpumep yHUBEpCATBHON POTPaMMBbI BEIYHUCIEHUS n! MOXET ObITh HAMMCaH CIIEAYIOMUM 00pa-
30M U JIOJDKEH OBITh COXPaHEH MMoJ MeHeM fact.m :
function y=fact(n)
k=1
for i=1:n

k=k*I;
end
y=k;
s Beraucnenus 5! Jloctarouno HabpaTh B TEKYIIEH CTPOKE:
>> p=fact(5)
p=

120
OtmetnMm, 9TO TipH 0OpaIIeHny K QYHKIIUN JOKHOBBIMOIHITHCS COOTBETCTBUE MEXKTY YUCIOM
BXOJIHBIX M BBIXOJIHBIXIIapaMeTpoB. Tak, HampuMmep, 0OpalieHus TUma:
>> [k1,k2]=fact(5)
>>k1=fact(5,6)
>> [k1,k2]=fact(5,6)
BBI3OBYT OIUOKY, U paboTa mporpaMmsel OyeT npekpaiieHa. B mob6om m-(daiine MOXKHO onucaTh
HECKOJIbKO (PYHKIMI (B CKpUIITax HE JoMycKaeTcs: onucanue GpyHkuuit). Camas nepBast U3 HUX
o0yanaeT TeM MPEeuMyYIIECTBOM, YTO MOXET ObITh BbI3BaHA W3BHE. Bece ocTtanbHble PyHKINU CUH-
TalOTCS BHYTPEHHUMU U JIOCTYITHBI TOJIBKO B paMKaxX JaHHOTO m — (haiina. OyHKIMS MOXKET He
COJIEp>KaTh BXOJHBIX M BBIXOJHBIX MMapamMeTpoB. Eciu Takas ¢pyHKIMS sIBIsIeTCS BHEUIHEH, TO OHa
BBITIONTHSIET POJIb CKPHUTITA.
OpHako B OTJIMYMH OT CKPUIITA B HEH MOTYT IIPUCYTCTBOBATH Apyrue noaA(yHKINH, OTIAaeT
HE0OXOIMMOCTh B UCIOJIb30BaHUN (DYHKITUH KaK OTIEIbHBIX M — (DaiiyIoB, U TEKCT MPOTPaMMBI
MO>KHO IIEJTMKOM ITIOMECTUTH B OJJHOM (paiisie, a BHEUTHHE MOAKIIOYATh KaK TOMOJHUTENbHbIE O10-
muoTeku (Hanpumep ¢aiinbl faHHBIX). [IoaTOMy peKOMeH1yeM ISl HaMCaHUs TPOTrPaMMBbI OTKa-
3aTbCs OT CKPUIITOB M 0QOPMIISTH MPOTpamMMy cpa3y B BUJe GyHKIMU 0€3 BXOJHBIX U BBIXOIHBIX
apaMeTpoB.
3ananue Kk 1abopaTopHoii padore:
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Brimonnenue 3ananuii 1-2 nmpeanonaraer ohopmMIIeHHE OTYETa B TEKCTOBOM penakTope Word
(TimesNewRoman, 12 1., onuHapHBIiA), B KOTOPOM OTPaXKatOTCs ATAIbI BBIMIOJIHEHUS 3a1aHUI 1
pE3yNIbTaTHI.

Paszpabomame npoepammy ona pewenus credyowetl 3a0avu. Cpeou wiecmu OAHKO8 HYHC-
HO 8blOpame OAHK 051 Haubolee YOOOHO20 B10JCEeHUS TUUHBIX cOepedxcenull kKiuenma. Haumerno-

8anus 6AHKOG U UX XaAPAKMepUCMUKY npusedeHsvl 6 maodauye 4.1.

Taomuua 4.1 — McxoaHble JaHHBIE U aHAJIN3a

Co6epbank | bank MIM- | MOCT- | Kpeno- | Uukom-

Ackonpn | OaHK OaHK OaHK OaHK
[IpoueHTHas cTaBka 1o BKJIagaM | 5 15 12 11 18 14
YcraBHOW KanmuTal, MJTH. pyo 15000 1000 5000 | 2500 1250 10100
KonuuecTBo dunmanon 754 120 58 69 45 87
VnaneHHOCTH OT JoMa, KM 0,5 2 1,5 6,4 0,1 5,6
Hannuwe 3arpanwunsix ¢umma- | EcTh Her Her Ecthb Her Ectpb
JIOB
Yace! paboThI 8.00-20.00 | 10.00- 9.00- | 9.00- 9.00- 9.00-

19.00 19.00 | 20.00 20.00 | 20.00
CpenHee KOJIMYECTBO OKOH 00- | 8 6 7 3 5 5
CITy>)KMBaHHSI KJIHEHTOB

[IpocunTarh 3HaUYEHUS HOPMAJIM3OBAHHOW (PYHKIIMH MPUHAIICKHOCTH MO KAXKIAOMY KpH-
TEPUIO JJI Ka)KJI0M albTepHATUBBI U 3aMMCcaTh UX B BUJI€ MAaTPHUII-CTPOK, COAEPKAIIMUX ITH 3HAUE-
uus, Harpumep cl= [0.1 0.4 0.9 0.2 0.3 0.7]. Bcero Takux MaTPHII-CTPOK JOKHO OBITH PaBHO
YHCITy KPUTEPHEB.

3agaTh 3T MaTPUIBI-CTPOKH B cucTeMe matlab;

Hanucats nmporpamMmy a1 1ajgbHEHIIEro pacyeTra UCIoab3ysl METOJl MHOTOKPUTEPHATILHO-
ro BBIOOpa alnbTEpPHATUB Ha OCHOBE MEPECEUCHNUST HEUSTKIUX MHOXKECTB;

Y6enutbes, yTo B pe3yibTaTe pabOThI MporpaMMa JoJKHA JaTh CHUMBOJIBHBIM OTBET C
Ha3BaHUEM IPEANOYTUTEILHOTO OaHKa.

KonTposbHbIe BONpochl

11. Kaxoii hopmart ¢aiina coxpansiet 3a coboii mpoext MatLAB?

12. CxonbKo Ciry)eOHBIX CI0B mpuMensieTcss B MatLAB?

13. JIomKHO M BBIOJHATHCS COOTBETCTBUE MEXKy BXOIHBIMH M BBIXOJHBIMH apryMeH-
TaMU IPU BBI30BE MPOTrpamMMBbl?

14. Kak BbI3BaTh TOKYMEHTALIMIO HAIIUCAHHOW MTPOrpaMMbI?

15. Kak BBITIOTHUTH OTIAAKY MIPOTPAMMBI?

Pexomenayemas aureparypa

1 3aronckwmii A.B., Tyramosa JI.I'. MoaenupoBanue o0beKTOB yrpasieHus B MatLab:
yaeOHoe nocobue (ypoBeHb 00pa3oBanus — OakamaBpuar) // A.B. 3aronckuii, JI.I'. Tyramosa.
CII6 : "Jlanp", 2019. — 144 c¢. [snexTpoHHBIN pecypce]: https://e.lanbook.com/book/111915

3 CredanoBa, . A. O6paboTka JaHHBIX U KOMITBIOTEPHOE MOJCIIMPOBAHUE : yIeOHOE TI0-
cobue / U. A. Credanona. CII6 : Jlanb, 2020. - 112 c. [31eKTpoHHBII pecypc]:
https://e.lanbook.com/book/126939
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3 Mypamkun B. I'. UHxeHepHbIe 1 HAy4YHbIE PACUETHI B MPOIrPAMMHOM KOMILJIEKCE
MathCAD: yuebnoe nocodbue. - Camapa: CI'ACY, 2020. - 84 c. [anekTpoHHBIH pecypc]:
http://biblioclub.ru/index.php?page=book view red&book id=143487

4 T'acymosa, C.E. IlH}opmMaimoHHbIe TEXHOJIOTHH B COLTMANIbHOM cdepe : yueOHOoe moco-
oue / C.E. 'acymoBa. — 6-¢ u3., crep. M : Jlamkos u K°, 2020. - 311 c. [anekTpoHHBIH pecypc]:
https://biblioclub.ru/index.php?page=book&id=573204

5 llerunun FO. U. Ananu3 u o6pabotka curHainoB B cpeae MATLAB: yueO6HOe mocobue.
- HoBocubupck: HI'TY, 2020. - 115 c. [3neKTpoHHBIH pecypc]:
http://biblioclub.ru/index.php?page=book view red&book 1d=229142
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