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AHHOTauus padoyeil NPOrpaMMbl JTUCUUILIHHBI

HucuunnuHa «llakeTsl IpUKIagHBIX POTPAMMY 8X00UM 6 00A3aMmenbHyI0
yacme OIIOIl macucmpamyper 1o Hanpasinenuto noaroroBku 01.04.01 -
Maremaruka.

JucuuninuHa peanu3yercs Ha (paKyJabTeTe MaTEeMAaTUKH M KOMIbIOTEPHBIX
HayK Kaeapoil TUCKpeTHOW MaTEMaTUKU U UH(POPMATUKH.

ConepxaHue AHMCHMIUIMHBI OXBAaThIBAET KPYI BOIPOCOB, CBSI3AHHBIX C
O3HAaKOMJIEHHEM C MakeTamu Npukiagaeix nporpamm MathCAD u MatLAB u
OCBOECHHMEM 3THX NAKETOB, a TAKKE YMEHUEM IPOBOJAUTH B ITHX MAKETaX PaCYETHO-
rpaduueckux paboT. JucuurimHa HareneHa Ha (QOPMHUPOBAHUE CIEAYIOIINX
KOMIIETCHIIMMA  BBIMyCKHUKA: oOmenpodeccuonanbubix — OIIK-1, OIIK-2,
npodeccuoHanbubix — [1K-1.

[IpenogaBanue MUCIUIUIMHBI MPETyCMAaTPUBACT TMPOBEICHHUE CIICIYIOIINX
BHJIOB YUCOHBIX 3aHATHI: 1aO0OpamopHble 3aHAMuUsL, CaMOCMosimelbHas paboma.

PaGouass mnporpamMma  JHCIUIUIMHBI — NPeayCcMaTpUBAEeT  IPOBEICHHUC
CICAYIOIINX BUIOB KOHTPOJISI yCIIEBaeMOCTH B (popMe oTuera 1o JiabopaTOpHOU
paboTe ¥ MPOMEXKYTOUHBIN KOHTPOJIb B hopMe 3auema.

O0beM gucouIiMHBl 4 3aYeTHBIX €IWHMI, B TOM uucie B 144
aKaJeMUYECKHUX Jacax Mo BUAAM YUCOHBIX 3aHITHIA:
Ounas Gopma oOydeHust

YyeOHbIe 3aHITUS dopma
B TOM YHCJIC: IPOMEKYTOUH
KonrtakTHas paboTa 00ydarommxcs ¢ CPC, | oH aTrTecTalnuu
% penoaBaTeaeM B (3auer,
= o U3 HUX tom | auddepeHup
& 3 o | Jlex | Jlabopa | [Ipaktu | KC | xoHCcyn | 4ucCH OBAHHBIM
& § MM | TOPHBIC | YECKHEC P bTalliH ¢ 3a4€T, 3K3aMCH
& 3aHSITHS | 3aHATHS 7K3a
MEH
1 | 72 | 36 36 36 3a4eT
2 12 | 22 22 50 3a4yeT
144 | 58 58 86




1. Ileau ocBOeHMS TUCHUIIJIMHBI

Lenp nzyuenus kypca «llakeTsl MpUKIagHBIX IPOrPaMM» -BIaJCHUE
CTy/IeHTaMH nakeramu npukiiaaaeix nporpamm MathCAD, MatLAB u ymenue
POBOUTH B ATHX MaKeTax pacueTHO-rpaduueckue padboThl.

2.Mecto nucuuiinebl B cTpykrype OIOII marucrparypsl

HuctumnHa «[lakeTbl NpUKITAIHBIX TPOTPaAMM» 8X00Um 8 00513amenbHyI0
yacme OIIOIl macucmpamyper 1o Hanpasinenuto noaroroBku 01.04.01 -
Marematrka u npenogaetcs Ha 1 kypce B 1 u 2 ceMecTpax (4 3a4eTHBIX CMHUIT).
N3yuyenue npenmMeTa 3aBepiiaeTcs 3a4eToM B KOHIIE CEMECTpa.

Kypc «llakeTsl NpUKIagHBIX MpOrpamMm» BBOJIUTCA IOCIE H3YyYEHHS
JUCUUIUIMH anredpa, HHPOpMaThKa, MaTeMaTUYECKUW aHaiu3, TaK Kak s
YCHEIIHOTO YCBOEHUS 3TOr0 Kypca CTyJAEHTaM HEOOXOAMMBI 3HAHHS 110
yYKa3aHHBIM JUCUUILIMHAM.

N3yuyeHHbIe B Kypce MaKeThl MOTYT UCIIOJIb30BaTh P PEUIEHUH PA3THYHBIX
MaTEeMaTUYECKUX MOJIeNIEl B €CTECTBO3HAHUH.

3. Komnerenuuu odyyarwuerocsi, opmMupyemsbie B pe3yjbrare
OCBOCHUSI JUCHHUILIMHBI (IIepeYeHb IVIAHUPYEMBbIX Pe3yJbTATOB 00y4eHHs U
MPoueAyPAa OCBOCHHS).

Koa u Koa n Ilnanupyembie IIpoueaypa
HAaNMEeHOBaHHE HAaNMeHOBaHHe pe3yabTaTbl 00y4eHHUs | OCBOEHHS
KOMIIETEHIIMH U3 HHAUKATOPA

(0)1(0)11 JOCTHIKEHHUS

KOMIeTEeHI Ui (8
COOMEEemMCcmeuU ¢
orior

OIIK-1. Cnocob6en | OIIK-1.1. O6nanaer | 3HaTh: OCHOBBI PAaOOTHI | YUacTue B
dbopmynupoBath U | pyHAaMEHTaIbHBIMU | B MaKeTax MPUKIAJHBIX | KOJUIEKTHBHOU
pemaTh akTyajabHbIC | 3HAaHUSAMU B oOmactu | mporpamM  MathCAD, | paspabotke

" 3HAYUMBIE | MAaTEMaTUKN Mat LAB. IIPOEKTOB, B
po0sIeMbI rporecce
MaTeMaTHKU VYMerTs: MPUMEHSTH | IPOXOXKAECHUS

ITAKCThI HpI/IKHaI[HI)IX HpaKTI/IKI/I
mporpaMM B 00JIacTu
MPUKIIATHOTO
MpOorpaMMHUpPOBaHUs
MAaTEMATUYCCKUX,
WH()OPMALIMOHHBIX U
NMUTAIIUOHHBIX
MOJICIICH.

Bnaners: HaBBIKaMH
MPUKJIATHOTO
MIPOTrpaMMHUPOBAHUS
MaTEeMaTHYECKHUX,
WHQOPMAIMOHHBIX U
HMUTAIHOHHBIX
MOJICIIEN.




OIIK-1.2. Ymeer

KCII0JIb30BaTh
(dbyH1aMeHTaIbHbIE

3HaHUI B o00OJactu

MaTeMaTHuKU

B

npodeccroHabHOM

JCATCIIBHOCTH.

3HaerT: OCHOBBI
MPOBEACHUS  HAYYHBIX
HUCCIEeNOBaHUN B
cocTaBe TPYIIIIBL.
VMeeT: HCIOJIB30BaTh
WHCTPYMEHTAJIbHbBIC
CpeJCTBa.

Bnaneer: HaBbIKaMu
KOJUICKTUBHOW PabOThI
C COBpeMeHHBIMI/I

BBIYHCIUTEIbHBIMU
Cpe/ICTBaMH.
OIIK-1.3. Moxer | 3HaTh: MaKEeThI
OCYIIECTBUTH BBIOOP | MPHUKIATHBIX MPOTPaAMM
METOI0B pemenust | MathCAD u Mat lab.
3a1a4
npodeccnoHanbHOM YMmerp: Ha  OCHOBE
NEeSATeTbHOCTH Ha | MPUMEHEHHs armapara
OCHOBE MaTeMaTU4YECKOMN
TEOPETUUECKHUX CTaTUCTUKH TPHUHUMATh
3HaHUM. HY>KHBIC PEILICHHUS.
Braners: HaBbIKaMu
JTUCKYCCHH T10
npoQeCCHOHAIBHON
TEeMaTHKe.
OIIK-2. Cnocoben | OIIK-2.1. 3Haet | 3HaTh: METONBI cOopa, | YuacTue
CTPOUTH U | OCHOBHBIE MPHUHIMIBI | 00pabOTKH U | KOJUJIEKTUBHOMN
aHaJIN3UPOBATH MaTeMaTU4eCcKoro WHTEpIpETAI pa3zpaboTke
MaTeMaTH4eCcKue MOJEJIMPOBAHNUS, JJAHHBIX COBPEMEHHBIX | IPOEKTOB,
MOJIeNN B | METOJIbI TIOCTPOEHUS | HAYYHBIX rpoiiecce
COBPEMEHHOM u aHajM3a | UCCIeJOBaHUM. MIPOXOKACHUS
€CTECTBO3HAHUH, MaTeMaTUYeCKUX MIPAKTUKH
TEXHUKE, SKOHOMUKE | MOJIEIIEH. YmeTs: cooupars,
Y yIIPaBIICHUH o0OpabatbIBaTh u
UHTEPIPETHPOBATH
JIAHHBIE COBPEMEHHBIX
HAyYHBIX
HCCIEeOBaHUN
HEO0OXOTUMBIE TUIS
bopMupoBaHUS
BBIBOJIOB o
COOTBETCTBYIOIIUM
HAyYHBIM
HCCTICIOBAHUSIM.
Bnagers:  HaBbIKaMu

coopa u oOpaboTKu
JTAaHHBIX.

OI1IK-2.2. YMmeer

MOJU(UIIPOBATH,
aHAIM3UPOBATH

u

3HaTh: CyThb  CBOEH
npodeccCHoHaATBLHOM
JIESITEIBHOCTH C YYETOM




peanr30BbIBATH
MaTeMaTUYeCKHe
MOJIEIM B  3ajayax
€CTEeCTBO3HAHMUS,
TEXHUKH, SKOHOMHUKH
Y yIPaBIICHUS.

COIMAJIBHBIX,
npoecCHOHANBHBIX U
ATUYECKUX MO3UIIHIA;
Ymerb:  dopMHpOBaThH

CY)KIEHUS O 3HAYCHUU
U TOCJEICTBUAX CBOEH

npo¢eCCHOHAIBHON

ACATCIIBHOCTH C YUCTOM

COIUATBHBIX,
npodeccnoHaTbHBIX
TUYECKUX TIO3UIIHH.

Brnaners: HaBBIKAMU
(dopMupoBaHUs
CYXKJIEHUM O 3HaYEHUU
M IIOCIICACTBUSIX CBOCH
podeCCHOHAIBHON
JIeATECIIbHOCTH

n

IIK-1.
CIIOCOOHOCTEIO K
WHTEHCHUBHOM
Hay4HO-
HCCIIEN0BATENLCKOM
pabore

[IK-1. crmocoOHOCTEIO
K MHTECHCUBHOMU
Hay4HO-
HCCIIEI0BATEIbCKOM
pabote

3HATB: METOJIBI
pa3paboTKu U
MPUMEHEHUS
AITOPUTMHUYCCKHUX U
MPOrPaMMHBIX
penieHuit B 06JacTu
CHUCTEMHOIO U
TIPHUKJTATHOTO
MPOrPaMMHOTO
obecrieyeHusl.
YMerhb: IpUMEHsTh
METO/Ibl pa3paboTKu 1
MPUMEHEHUS
AITOPUTMHUYCCKHUX U
MIPOTPaMMHBIX
penieHuit B 06JacTu
CHUCTEMHOTO U
TIPHUKJTATHOTO
MPOrPaMMHOTO
obecrieyeHus.
Bananers: HaBbIKaMH
pa3paboTKu
AITOPUTMHUYECKHUX U
MIPOTPaMMHBIX
penieHuii B obmactu
CUCTEMHOTO U
MIPHUKIIATHOTO
MIPOrPaMMHOTO
o0ecreyeHusl.

Yuyactue
KOJIJICKTUBHOM
pazpaboTke
MIPOEKTOB,
npoiecce
MIPOXOKACHUS
MPaKTUKHU

4. O0beM, CTPYKTYpPA M cOJep:KaHue TUCHUIIIMHBI.

4.1. O6beM THCIUINIMHLI COCTABIIICT 4 3adeTHBIX enuHull, 144 akageMHUECKHIX

qacCoB.




4.2. CTpyKTypa JUCUHUILIIUHBI.
4.2.1. CtpyKTypa QUCHUILINHBI

Buabl yueOHo# padoThbl, BRIKOYAS

CaMOCTOAITEIbHYIO PadoTy ®opmbI
- CTYAEHTOB (B Yacax) TeKyLIero
v = o
Pa3aennl u TeMbl § E E = : KORTPOJA
Ne JTUCIHUIINHBI 5 E 3 ; 8" ; g : 5 yCneBaeMOCTH
n/n 0 MOIYJISIM © 2 5| E& ‘E g 2 "
> EE| &= S & £ NpoMexXyTOYHO
= | 38|88 s 3
s S s & i aTTecTal UM
= = o 3
Moayas 1. OcnoBbl padorst B MathCAD. Marematndeckas rpaguxa MathCAD u
MATPHYHbIe BHIYHCICHHUS.
1 OcCHOBBI pabOTHI B 1 2 2 Pedepar
MathCAD
2 BBenenue B 1 4 4 [Tpuem
MaTeMaTHUYECKYI0 rpaduKy 1a00paTOPHBIX
MathCAD pabot
3 | Pemenue ypaBHeHui 1 4 4 ITpuem
cpenctBamu MathCAD. 1abopaTOPHBIX
pabot
4 Odopmnenne nokymeHToB | 1 4 4 [Tpuem
B cpene MathCAD n1a00paTOPHBIX
pabot
5 Martpuunsbie BeuucieHus B | 1 4 4 ITpuem
cucreme MathCAD 1a00paTOPHBIX
pabot
Hmoeo no mooymo 1: 18 18
Moayas 2. [Iporpammuposanue B MathCAD.
6 ITporpamMmmupoBanue B 1 6 6 ITpuem
MathCAD 1abopaTOPHBIX
pabot
7 CuMBoIIbHBIE BRIUMCICHUS | 1 6 6 ITpuem
B cpene MathCAD 1a00paTOPHBIX
pabot
8 MaremaTrueckoe 1 6 6 [Tpuem
MOJICIIUPOBAHKE B Cpeie 1a00paTOPHBIX
MathCAD pabot
HUmoeo no mooynio 2: 18 18
Hmoeo 3a cemecmp: 36 36 3a49eT
Moayas 3. BBenenme B makeT NpUKJIaaHbIX nmporpamm Matlab. Bumsyanmsamus
BbIYHCJIeHNH B cucteMe Matlab. AJropuT™Mbl M TEXHOJIOTHH BHIYHCJIEHHSI HHTETPAJIOB
9 O3HaKOMIIEHHE C CHCTEMOH | 2 2 6 Pegepar
HAaY4YHBIX 1 UHKEHEPHBIX [puem
pacueros Mat lab n1abopaTopHBIX
pabot
10 | JleficTBUS C MaTpUIIAMHU. 2 4 6 [Tpuem
Onepauuu ¢ NOJIMHOMaMHU 11abopaTOpHBIX
pabor




11 | Busyanuzanus BeIYHCICHUN | 2 2 6 [Tpuem
B cucteme Mat lab 11abOPaTOPHBIX
pabor
12 | AnropuT™mbl ¥ TEXHOJIOTHH | 2 4 6 ITpuem
BBIYMCJICHHS] UHTETPAJIOB n1abopaTOPHBIX
pabor
Hmoeo no mooynro 3. 2 12 24
Monayasb 4. IlporpammupoBanue B Mat lab. Pemmenne MaTteMaTnyecKux 3aj1a4 B cpeje
Mat lab
13 | IIporpammupoBanue B Mat | 2 2 6 [Tpuem
lab J1a00paTOPHBIX
pabot
14 | Pemenue 2 2 6 [Tpuem
nuddepeHIaTbHBIX 11abOpaTOPHBIX
ypaBHenuii B Mat lab pabor
15 | Metombl U KOMIBIOTEPHBIE | 2 4 8 [Tpuem
TEXHOJIOTUU UHTEPIOIALAU 11abOpaTOPHBIX
pabot
16 | Pemenue 3a1a4 TUHEWHOI 2 2 6 [Tpuem
anreopsl B cpene Mat lab 11abOpaTOPHBIX
pabot
Hmozo no mooynio 4: 10 26
Hmoeo 3a cemecmp: 22 50 3a4eT
HUTOI'O: 1, 58 86 3auer
2

4.3. Conep:kanue JTUCUUILIMHBI, CTPYKTYPUPOBAaHHOE 10 TeMaM (pa3aesiam).

4.3.1. Cooepircanue nabopamopuvlx 3aHAMUIL O OUCUUNTIUHE.
Monayab 1. OcHoBsbl padotsl B MathCAD. MatemaTnueckasi rpadguka
MathCAD u MmaTpuyHbIe BHIYHCIEHHS
Tema 1. OcroBsl pabotel B MathCAD
MathCAD — 3to MoIIHas ¥ B TO )K€ BpeMsl POCTasi yHUBEpcaabHas cpeia
JUTSL pEIISHUS 3a/1a4 B PA3IMYHBIX OTPACIISIX HAYKW U TEXHUKH, QUHAHCOB U
9KOHOMHMKH, (DU3UKH U aCTPOHOMHUH, MaTEMAaTHKH U cTatucTuku... MathCAD
OCTaeTCsl EAMHCTBEHHON CUCTEMOM, B KOTOPOU OMMCAHUE PELICHUS
MaTEeMaTUYECKHX 3a]1a4 33JJa€TCs C TOMOIIBIO MPUBBIYHBIX MATEMATUICCKUX
dopmyi u 3uakoB. MathCAD 1mo3BoJiseT BBIOIHATD KaK YMCICHHBIC, TaK U
aHATMTHYECKHE (CUMBOJIbHBIC) BBIYUCIICHHS, IMEET YPE3BBIYANHO YIOOHBII
MaTeMaTHKO-OpPUEHTUPOBAHHBIN HHTEp(EIC 1 MpeKpacHbIE CPEICTBA HAYIHOU
rpaduku.
Cucrema MathCAD cytiiecTByeT B HECKOJBKHX OCHOBHBIX BapHaHTaX:

e MathCAD Standard — uaeanbHas cucreMa JUisi OBCETHEBHBIX TEXHUYCCKHX
BbiurciieHuid. [lpeaHazHaueHa s MaccoBOM — ay[IUTOPUM M IIMPOKOTO
UCII0JIb30BaHUs B yueOHOM IPOLIECCE;




e MathCAD Professional — mnpoMBINIUICHHBIH CTaHZAPT  MPHUKIAIHOTO
UCTIOIb30BAHUSI MAaTEMAaTUKH B TEXHUYECKHX MNPWIOKeHUsX. IIporpamma
OpPHECHTUPOBaHA HA MAaTEMAaTUKOB U HAYYHBIX PaOOTHHKOB, MPOBOISIINX CIOKHBIC
U TPYJOEMKHE PACUCTHI.

e MathCAD Professional Academic — makeT mporpamm ajis npodeccrHoHaIbHOTO
UCIIOIb30BAHUS MAaTEMaTHYECKOro armapara ¢ JJIEKTPOHHBIMH YYeOHUKAMHU H
pecypcamu.

Tema 2. BBenenue B matematuueckyr rpagpuxy MathCAD

I'paguueckue obnacmu AengITCs HA TPU OCHOBHBIX THIIA - IBYMEPHbBIE
rpaduku, TpexMepHbie rpaduKU U UMIIOPTUPOBAHHBIE rpaduyecKue 00pasbl.
JIBymepHbIe U TpexMmepHbie rpaduku crpostces camuMm MathCAD Ha ocHoBaHHMH
00paOOTaHHBIX JaHHbIX.

s co3nanus dekapmoesozo zpaguxa.

. YCTaHOBUTH BU3HP B IIyCTOM MecT€ pabodero JOKyMEHTa.
Boiopars komanny BeraBka = I'paguxk = X-Y rpaduk, win Haxarb

i

KoMOuHaruio kinasuin Shift + @, wiu menkHyTh KHONKY —! naHenu I'padukmu.
[TostBuTCS 111a0JI0H 1eKapTOBOIO rpaduka.
Beenure B cpeaHeit MeTKe 1O, OChIO X TIEPBYIO HE3aBUCUMYIO IIEPEMEHHYIO, YEPE3
3aIsITyI0 — BTOPYIO U Tak j10 10, Hanpumep x1, x2, ...
Beenute B cpeaHell MeTKe clieBa OT BEPTHUKAIBHOU ocH Y MEPBYIO HE3aBUCUMYIO
NIEPEMEHHYI0, Yepe3 3aMsiTyi0 — BTOPYIO | T. 1., Hanpumep y1(x1), y2(x2), ..., umm
COOTBETCTBYIOILIME BHIPAKECHHUS.
[[lenxuute 3a npeaenamMu odaacty rpadurka, 4To Obl HAYATH €r0 TOCTPOCHHUE.
Tpexmepnuie, viiu 3D-epaghuku, oToOpakaroT GyHKIIUN IBYX MTEPEMEHHBIX
Buaa Z(X,Y). [Ipu mocTpoeHNH TpeXMEPHBIX rpa)uKOB B pAHHUX BEPCHUSIX
MathCAD mnoBepxHOCTh HYKHO OBLIO OTIPEACITUTh MaTeMaTH4YeCKH. Terneps
npumensitot yukuuo MathCAD CreateMesh.
CreateMesh(F (mnu G, nam 1, 2, £3), X0, x1, y0, y1, xgrid, ygrid, fmap)
Co3naet ceTKy Ha MOBEpXHOCTH, onpeaeneHHon ¢pynkmueit F. X0, X1, y0, y1 —
JMara3oH U3MEHECHUS MepeMeHHbIX, Xgrid, ygrid — pasMepsl CeTKH NIEpEeMEHHBIX,
fmap — ¢bysakms orodpakenus. Bee mapameTpsl, 3a uckioueHueM F, -
dakynpratuBHbie. OyHKIUsa CreateMesh o ymouanuio co3aaer ceTky Ha
MOBEPXHOCTH C IMANIA30HOM U3MEHEHUS IIEPEMEHHBIX OT —5 110 S U C CETKOU
20x20 Touex.
Tema 3. Pemienne ypaBHenuii cpeacrsamu MathCAD
Kax u3BecTHO, MHOTHE YpaBHEHUS U CUCTEMBbI YPaBHEHUN HE UMEIOT
aHAIMTUYECKUX pelieHui. B mepByto odepesib 3TO OTHOCUTCS K OOJIBITMHCTBY
TpPaHCUEHACHTHBIX YpaBHEHHM. [loka3aHO Takke, YTO HEIb3s MOCTPOUTH (popmyity,
10 KOTOPOM MOXHO ObLIO OBl PEIIUTH MPOU3BOJIBHOE ANTeOPaNnYEcKOe YpaBHEHHE
CTETICHH BbIlle YeTBepTOi . OHAKO TAKHE YPABHEHUS MOTYT PELIaThCS




YUCJICHHBIMUA METOJaMU C 33JJaHHOW TOYHOCTHIO (HE 0oJiee 3HaYCHUS 3aJaHHOTO
cucreMHoi nepementoi TOL).

Hucnennoe peuieHue HeIUHEUHo20 ypasHerus. [ npocTelux ypaBHEHUM
Buna f(xX) =0 pemenue B Mathcad HaxoauTcs ¢ momolbio (GyHKIMH — OOt,
Hanpumep root( f(x1, x2, ..), x1, a, b ).BosBpamaer 3HaucHume x1,
OpHHAJUIeKaIIee oTpe3ky [a, b], mpu koTtopom BeipakeHue wiau pyukmus f(x)
oOpamraercss B 0. OGa aprymeHTa 3TOM (PYHKIUHU JOKHBI OBITH CKaJIspamH.
DyHKIUS BO3BPALIAET CKAJISP.

Tema 4. Opopmienue nokymenToB B cpexe MathCAD
Co3nath TekcToBbIi 010k B MathCAD M03kHO IBYMs CIIOCOOaMM:

1) BeIOpaTh KOMaHAy MeHio Insert —Text Region wiau HaxaTh KiaBuinry <>,
IpU ITOM MOSIBUTCSI TEKCTOBBIA OJIOK B BUJIE€ YEPHOM paMKU C KpacHOU
BEPTHUKAJIBHOM JTMHUEN — TEKCTOBBIM KypCOPOM;

2) TPOCTO HAayaTh BBOJMTH TEKCT, IIPH 3TOM KaK TOJBKO OyJeT B MEPBbIH pa3
HaXkaTa KjaBuia <Space> (GpopmyIbHbIN OJIOK MPEBPATUTCS B TEKCTOBBIH.
Pazmep u popmy 0110Ka MOKHO UBMEHSTH C TIOMOIIBIO JBOMHON CTPEJIKH.
Jlnsa popmarupoBanus Tekcta B MathCAD ucronib3yroTcst Te K€ METOIbI,

41O M 111 (OpMATHPOBAHUS TEKCTa B TeKCTOBOM penakrope Word. [IuanoroBoe
OKHO, C TTIOMOIIIbIO KOTOPOTO (hOPMATUPYETCSI TEKCT OTKPHIBACTCA Uepe3 KOMaH]TY
MmeHto Format —Text. s Toro, 4To0bI 0TOOpaxaTh pycckue OYKBBI TOCTaBbTE
mpudT, HazBaHue KoToporo 3akanunBaercs Ha CYR (Kupmmnuia).

Tema 5. MaTpuunblie BoiunciaeHust B cucreme MathCAD

MathCAD noxnep:xuBaet Ba BUJa MAaCCUBOB — OJHOMEPHBIC (BEKTOPHI) U
JIBYMEpPHBIE (MaTpUIIbl). DJIEMEHTAMU MAaCCUBA MOT'YT OBITh YUCIIA, CTPOKH,
MaTEeMaTUYECKHUE BbIPAXKEHUS U 1axKe Apyrre MaccuBbl. OCHOBHBIE ONEepaluu sl
paboThI C BEKTOPAMH U MATPULIAMU COOpaHbI Ha MaHEJId MAaTEMATUYECKUX
UHCTpyMeHTOB Matrix. Y4rure, 4TO 371IEMEHTHI MATPHUIIBI TI0 YMOITYAHHIO
HymepytoTcs ¢ 0, eclii XOTUTE, YTOOBI 3JIEMEHTHI MATPULIBI HYMEPOBAIUCH C 1,
HYXHO B Hayase nokymeHTa BBectu ORIGIN:=1.

Cnoco0bl 3a1anus MaTpunbl. MaTpHIly MOKHO LIETUKOM BBECTH C
KJIaBUATYPBI, JTUOO C MOMOUIbIO (PYHKIIMOHATIBHON 3aBUCUMOCTH 3JIEMEHTA
maccusa om e20 UHOeKCos.

BBeneHue 351eMeHTOB MAaTpHIIbI C KJIaBUATypbl. J[j1s1 TOro 4ToOsl BBECTH
3JIEMEHTBI MATPHIIbI C KJIaBHATYPhI, BEIOEpUTE KOMaHay MeHto Insert —Matrix uiu
Ha naHenau HHCTpyMeHToB Matrix menkaute Ha kHomke Matrix or Vector. B
OTKPBIBIIEMCS TUAJIOTOBOM OKHE BBEAUTE KOJUYECTBO CTPOK (ROWS) 1 cT0s10110B
(Columns). Ilpu naxxatnu knaBui OK mosBUTCS 111a0JIOH MATPHUILbI, B KOTOPBIN
MOJKHO BBOJIUTH €€ 3JICMEHTHI. DTO ke auanoroBoe okHo (Insert Matrix wmu
BceraBute Matpuily ) mo3BoJisieT J00aBIATh U yAANATh HECKOJIBKO CTPOK U
CTOJIOLIOB B YK€ UMeroleics maTpuiie. st Toro, 4To0bl 100aBUTH CTPOKHU U
CTOJIOIBI B MATPUILy, YCTAHOBUTE KypCOp Ha 3JIEMEHT MaTPUIbl, CIIpaBa OT
KOTOPOTO BBl XOTUTE BCTABUTH CTOJIOIIBI M HIXKE KOTOPOTO BBl XOTUTE BCTABUTH



CTpOKH. BBeuTEe KOIMUECTBO BCTABIIIEMBIX CTPOK M CTOJIOIOB U IIECITKHUTE HA
kHomke Insert (BctaButs).

Jl71st TOTO, 4TOOBI YIAJIUTh CTPOKH M CTOJIOIBI M3 MATPUIIbI, yCTAHOBUTE KYPCOP
Ha Ha dJIEMEHT MaTPHUIIbI, CIIpaBa OT KOTOPOTO BBl XOTUTE YJAJIUTh CTOJIOIBI U
HIKE KOTOPOTO BBl XOTHUTE YJAIUTh CTPOKU. BBeIMTE KOIMUECTBO YIaasieMbIX
CTPOK U CTOJIOIIOB M IIeJIKHKUTE HA KHOMKe Delete (Y panute). g poctyma K
AJIEMEHTY MaTPHIILI HY’)KHO YKa3aTh HOMEP CTPOKH M CTOJIONA HY>KHOTO 3JIEMEHTa
B BHJIC MHJEKCOB. ECii BBECTH DJIEMEHT MaTPHIIbI, KOTOPOTO HE CYIIECTBYET, TO
MaTpHIla aBTOMaTHIEeCKH OyET yBeIn4YeHa A0 pa3Mepa, BMEIIAIONIEro BBEACHHBIN
DJIEMEHT.

Mopyas 2. lIporpammupoBanue B MathCAD.

Tema 6. [IporpammupoBanne B MathCAD.

Jl1s1 HarmMcaHUs IPOTPaMM CITYXKUT MaHellb MAaTeMaTHIeCKUX HHCTPYMEHTOB
Programming, kotopasi MO>keT OBITh BBI3BaHA IICTYKOM Ha COOTBETCTBYIOIICH
KHOIIKEe TTaHenu uHecTpyMeHToB Math. Tlocre memika Ha 11000 KHOTIKE TaHEeH
WHCTPYMEHTOB Programming B mporpamMmy BCTaBJISICTCS TOT HIIK HHOW OIIepaTop.

Coz0anue npoepammul. J{ns  TOro, dYTOOBI MPEBpPaTUTh OOBIYHOE
OJTHOCTPOYHOE BBIPAKEHHE B MHOIOCTPOYHOE (Iporpammy), JAOCTATOYHO
HICTKHYTh Ha KHOKe ¢ Haamuckio Add Line. Dto mpusesner k Tomy, 4to B paboueit
o0jacTu JAOKyMEHTa TOSBUTCS BEpPTHKAJNbHAs 4epTra, a CIpaBa OT Hee 2 MO
BBOJIa, B KOTOpPbIE MOXHO BBECTH 2 CTPOKH Mporpammbl. Eciiu ganee HyxHo Oyner
JI00aBHTH €Ile CTPOKH, TO JOCTATOYHO CHOBA MICTKHYTh Ha kHomke Add Line.

BHyTpu mporpaMMbl MOKHO HCIIOJIB30BaTh TI00aidbHBIE TMEpEeMEHHBIC, HO
Jy4Illle WCIOJb30BaTh JIOKATBHBIE (JOCTYM K KOTOPBHIM MOXXHO OCYIIECTBHUTH
TOJIBKO M3 camMoil mporpammsbl). Jlns mnpucBamBaHHWs 3HAYEHUS JIOKAIbHOM
EPEMEHHOM UCIIOJIb3YETCSl CUMBOJT «—.

JIrobas mporpamma J0JKHA BO3BpaIaTh HEKOTOPOE 3HAUEHUE, KaK pe3yIbTaT
BBIYHCIICHUN: 3TO MOXKET OBITh Kak uucio Tak U (QyHkius. Bospamaemoe
3HAUCHHUE 3aIUCBHIBACTCS B IOCJEIHEW CTPOKE MPOTrpaMMbl, JMOO C MOMOIIBIO
oreparopa return.

Tema 7. CumBosbHBbIEe BhIuncaeHusi B cpeae MathCAD.
CuctemMbl KOMITBIOTEPHOU anreOpbl CHa0XKAI0TCA CIIEHUATBHBIM MPOLECCOPOM

JUTSL BBITIOJTHEHUS! aHATMTUYECKUX (CUMBOJIBHBIX) BbIuMCIeHUH. Ero ocHOBOM
ABJISIETCS SIAPO, XPaHsIIEe BCIO COBOKYIMTHOCTh (POpMYIT U (hOPMYJIIbHBIX
npeoOpa3zoBaHuid, C TOMOIIBI0 KOTOPBIX MPOU3BOAATCS AHAIUTUYECKUE
BbIuKciieHus. Yem Oonblie 3Tux GopMy B siApe, TEM HaASKHEH paboTa
CUMBOJILHOTO MPOIECCOPA U TEM BEPOSITHEE, YTO MOCTABIECHHAs 3a/1a4a OyaeT
pellieHa, eclii TAKOE PEIlIeHUE CYIIECTBYET B MPUHIUIE (YTO OBIBAET AAJIEKO HE
BCET/1a).

SAnpo cumBonbpHOTO Mporieccopa cucteMbl MathCAD — Heckobko
YIPOILEHHBIN BapUAHT siipa U3BECTHOW CUCTEMBbI CUMBOJIbHOM MaTeMaTuku Maple
V dupmer Waterloo Maple Software, y kotopoit pupma MathSoft (pazpabotank



MathCAD) npuoOpena JIMLIEH3UI0 HAa €0 IPUMEHEHue, Oaroaaps yemy
MathCAD crana (HaunHas ¢ Bepcuu 3. 0) cuCTeMOi CUMBOJIBLHON MaTeMaTHKH.
CHUMBOJIbHBIE BBIYUCTICHUS BBITIOJIHSIOTCS CTOJIb € MPOCTO (7151 MOJIb30BaTels),
KaK BbIUMCIICHUE KBa/IpaTa X.

CHUMBOJIbHBIE OTIEpallid MOKHO BBITIOJIHSATH IByMS CIIOCOOAMH:
e HemocpenctBeHHO B KOMaHJHOM pexuMe (HCHOJb3ys ONepalud MEHIO
CuMBOJIBI);
e C nOMOIIBIO ONIEPATOPOB CUMBOJIBHOTO MPeo0pa3oBaHusl (MCHOJIBb3Ys HAJTUTPY

HHCTPYMEeHTOB CHMBOJIbI ﬂ).

Tema 8. Pemenne nudpdepennuaibubix ypaBuenuid B cpeae MathCAD.
Huddepennnansuble ypaBHEHUS - TO YPaBHEHUS, B KOTOPbIX HEU3BECTHBIMU
SBJISAIIOTCS HE TIEPEMEHHBIE (T. €. uncia), a GyHKIUN OJHON UIIM HECKOJIbKUX
NEPEMEHHBIX. DTH YpaBHEHUS (MM CUCTEMBI) BKJIIOYAIOT COOTHOUICHUS MEKIY
UCKOMBIMU (DYHKITUSMHU U X TPOU3BOAHBIMU. ECcnii B ypaBHEHUS BXOIAT
IIPOU3BOIHBIE TOJIBKO O OJIHOM NEPEMEHHON, TO OHU HA3bIBAKOTCS
OOBIKHOBEHHBIMU AU(depeHInaTbHbIMU YPABHEHUSAMH (Jajiee yale
ucnosb3yercs cokpamenue O1Y).B npoTuBHOM citydae roBOpsT 00 ypaBHEHHUSIX B
YaCTHBIX IPOU3BOAHBIX . TakUM 00pa3oM, peluTh (HHOTAa TOBOPAT
MPOUHTErPUPOBATH) NUPdHEepeHIIMATHPHOE YPABHEHHUE - 3HAUUT OMPEACTUTh
HEU3BECTHYIO (DYHKIIMIO Ha ONPEEICHHOM UHTEPBAJe U3MEHEHNUS €€
nepeMeHHbIX. Kak n3BecTHO, 0JJHO 0OBIKHOBEHHOE AU(depeHLInaIbHOe ypaBHEHNE
wiu cucrema OJ[Y nMeer eqMHCTBEHHOE PELIEHUE, €CIIM IOMUMO YPAaBHEHUS
orpeseseHHbIM 00pa3oM 3a/1aHbl HaYaJlbHbIE WJIM TPaHUYHbIE ycioBus. B
COOTBETCTBYIOIIMX Kypcax BBICHIEH MAaTEMATUKH JJOKA3bIBAKOTCS TEOPEMBI O
CYILECTBOBAHMH U €IMHCTBEHHOCTH PELICHUS B 3aBUCUMOCTH OT T€X WJIH WHBIX
YCJIIOBHUM.

Pewenue OIY ¢ nomowwio epynnel pewenus. JluddpepeHnuansHoe ypaBHEHHUE
NEPBOT0 MOPSAIKA MOXKET MO OMPEETECHUIO COAEPKATh TOMUMO CAMOW UCKOMOM
¢byHkuuu y(t) TOIBKO €e MepByro NMPOU3BOAHYIO Y'(t). B mogasistomem
OOJBIIMHCTBE cityvaeB A depeHnaIbHOoe YpaBHEHHE MOKHO 3anucaTh B
crangaptHoi Gpopme (popme Komm): y' (t)=F (y(t),t)

Tema 9. MaTemaTuueckoe moaeanpoBanue B cpene MathCAD
Boeruucnurenbubiit 6510k 118t pemienust onnoro OJ1Y, peanusyromuii

yucIeHHbIM MeTo PyHre-KyTThl, COCTOUT U3 TpeX YacTeu:

1) Given - xIr04€eBOE CI0BO;

2) OAY u HayaJIbHOE YCJOBHE, 3aAIIMCAHHOE C TOMOIIBIO TOTHYECKUX
OIEepPaTOPOB, MPUYEM HayvaJIbHOE YCIOBHE JOHKHO OBITh B hopme y(to)=b;

3) odesolve(t,t;) - Bctpoernas ¢yukums 1is petieans OJ1Y oTHOCHTENIBHO
nepeMeHHOM t Ha uHTepBaie (to,ty).
OObikHOBEHHOE (D PepeHIralibHOe ypaBHEHHE C HEM3BECTHOM (yHKLMEH y(t),B
KOTOpPOE BXOJAT MPOU3BOAHBIE 3TOM PyHKIMU BIIOTH 10 Y(N) (t), Ha3bIBaeTcs
OAY N-T'O nopsiaka. Ecinu uMeercst Takoe ypaBHEHHE, TO JUIsl KOPPEKTHOM
nocTaHoBKM 3a1auu Ko tpedyercs 3aaath N HauaabHbIX YCIOBUM Ha caMy
byHKImIo y(t) u ee mpous3BoaHbIe OT repBoro 10 (N-1)-ro mopsiika BKIOUYHTEILHO.



B MathCAD 2001 moxHo pemats OJlY BBICHIUX MOPSIAKOB KaK ¢ TOMOIIBIO
BBIUUCIIUTENIbHOTO OJIoka Given/odesolve, Tak U myTeM CBEIICHHS UX K CHCTEMaM
ypaBHEHUM NEepBOro nopsiaka. BHyTpu BeIUUCIUTENBHOTO OJIOKA!
- O1Y nomxHO OBITH JTUHEWHO OTHOCUTEIBLHO CTapIei IPOU3BOIHOM, T. €.
(baKTHYeCKH TOHKHO OBITh MOCTABJICHO B CTAHAAPTHOUN (opMme;
- Ha4aJIbHBIC YCJIOBUSA JIOJDKHBI UMETh hopmy y(t)=b umu y (t)=b

Monayanb 3. BBeenne B nakeT npukJaanbix nmporpamm Mat lab.

Busyaaun3anus Belunciaennii B cuctreme Mat [ab. AnropurmMbl 1 TeXHOT0THHA
BbIYHCJI€HHS] HHTErPAJIOB

Cucrema Mat LAB (cokpamenue ot MATrix LABoratory — MAT-puunas
nabopaTopus) SBISICTCS UHTEPAKTUBHOM CUCTEMOM TSI BBITIOJTHEHUST WHKCHEPHBIX
Y HAyYHBIX PAacYeTOB, OPHCHTHPOBAHHOMN Ha pabOTy C MACCHBAMH JTaHHBIX.
CucremMa UCIoab3yeT MAaTEMAaTUYECKUI COMIPOIIECCOP U JOMYCKAET BO3MOKHOCTh
oOparieHus K mporpammam, HanucaHHbiM Ha s3bikax FORTRAN, C u.C++.

Tema 10. O3HaKoMIIeHHEe ¢ CHCTEMOM HAYYHBIX M HHKEHEPHBIX

pacueroB Mat lab

PaGota B cpene MatLAB MoxeT oCyIIeCTBISATHCS B IBYX PEKUMAX:

* B peXKUME KaJIbKYJISITOPA, KOT/Ia BBIYUCICHUS TIPOU3BOIATCS HETIO-
CPEIICTBEHHO TocJie Habopa ouepeaHoro onepaTopa win komanasl MatLAB; npu
ATOM 3HAYEHUS PE3YyJbTATOB BHIYUCICHUS MOTYT IIPUCBAUBATHCS HEKOTOPHIM
MEPEMEHHBIM, JTUOO Pe3yJIbTaThl MOJYYAIOTCS HEMOCPEICTBEHHO, 0€3
MpucBanBaHus (Kak B OOBIYHBIX KaJbKYJIATOPaXx);

* IyTE€M BBI30Ba MPOrPAMMBI, COCTABJICHHOM U 3aMCaHHOMN Ha JUCKE Ha SI3bIKE
MatLAB, xoTopasi cCoepKUT BCe HEOOXOAUMbIE KOMaH/Ibl, 00€CIICUUBAIOIINE
BBO/I JTAHHBIX, OPTAHU3AIUIO BEIYUCIICHUA U BBIBOJI PE3yJIbTATOB HA DKpPaH
(mMporpaMMHBIN PEKUM).
B 060ux pexxumax moyib30BaTeN0 JOCTYTHBI IPAKTUYECKH BCE BRIUUCITUTEIHHBIC
BO3MOKHOCTH CHCTEMBI, B TOM YHCIIE TI0 BBIBOY UH(pOpMaINK B rpaduuecKoin
dbopme.
[TporpamMMHBIil pexuM TTO3BOJISET COXPAHIThH pa3pab0OTaHHBIC BHIYUCITUTEIbHBIC
QITOPUTMBI U, TAKUM 00pa30M, TOBTOPSATH BHIYMCICHUSI TIPU JPYTUX UCXOIHBIX
JTAHHBIX.

Tema 11. [leiicTBus ¢ maTpunamu. Onepanuu ¢ NOJMHOMAMU
bazoBrie HeﬁCTBHﬂ C MaTpuaMiu — CJIO)KCHHUEC, BBIYUTAHUEC, TPAHCIIOHUPOBAHUE, YMHOH(eHI/Ie
MaTpHIIbl HAa YUCJI0, YMHOXXEHHUE MATPHUI], BO3BEICHUE MATPUIIbI B IIETYIO CTEIICHb.
JlanHble orneparuu ocyiiecTisiIoTes B Mat lab ¢ momorpio 00bIYHBIX 3HAKOB
apupMETUIECKUX OTIepaIn.
Ba)xHO TOMHUTB PSJT yCIIOBUM, TIPH KOTOPBIX ATH OIEPAIlii BO3MOXHBI:
- TIPY CJIOYKEHUH WJIM BBIYMTAHUW MATPHUI] OHU JOJDKHBI HMETh OJTMHAKOBBIS
pa3Mephl;
- P YMHOKEHUU MATPUI] YUCIIO CTOJOIOB MEPBOTO MHOKHUTEIS TOJDKHO
COBMNAJATh C YUCIIOM CTPOK BTOPOTO MHOYKHTEJIA.

Tema 12. Busyanusauus Beluncienuii B cucreme Mat lab

Cucrema MATLAB umeer 60oraTbie BO3MOKHOCTH TpaduuecKoro

npeacrasiienus nHGpopMaiuu. OHa O3BOJISIET CTPOUTH IBYXMEPHBIC U



TpexMepHble Tpaduku GYHKIUH, 3aJaHHBIX B aHATUTUYECKOM BHJIE, B BUC
BEKTOPOB U MaTpUIL; AA€T BOZMOKHOCTh IIOCTPOEHUSI MHOKECTBA (PYHKIIUI Ha
OJITHOM rpauKe; MO3BOJISAET NPEACTABIATh TpaUKU pa3HbIMU LIBETaMHU, TUIIAMU
TOYEK U JIMHUW U B PA3JIUYHBIX CUCTEMAaX KOOPAMHAT.

Tema 13. ANropuTMbl ¥ TEXHOJIOTHN BHIYMCJIEHNUSI HHTETPaJIOB

Cuctema MATLAB no3BoisieT BBIYUCTSATh HEONIPEETICHHbIE U
OTpe/ieTICHHbIE UHTETPAJIbl, IEPBOOOPA3HBIE KOTOPHIX 3a/IaHbI B BUJIE
aHATMTUYECKUX BBIPAKCHUH.

Omna Takxe uMeeT OOJIBII0E YUCIIO CITOCOO0B YHCIEHHOTO MHTETPUPOBAHUS.
UucrieHHOe HHTErpUPOBaHUE HEOOXOIMMO B CIEAYIOIIUX CIydasiX:

* IepBOOOpa3Hasi He BBIPAXKAETCS Yepe3 dJIEMEHTapHbIe (PYHKITNY;

* AHAJIMTUYECKOE BBIPAKEHUE UHTETPAJIa CIUIIKOM CII0KHOE;

* MOJIBIHTETpaNIbHAS (PYHKIMA 3a/1aHa B TAOJIMYHON (hOpME WK B BUJIE
MaTpHIIbI.

[Ipu BBIYKCIIEHUSIX UHTETPATIOB YUCICHHBIMU METOJaMU MOABIHTETPATIbHYIO
(GyHKUHIO 11e51€c000pa3HO MPEACTABIATh B HAMOO0JIEe MPOCTOM BHUJIE. DTO MOXKET
YCKOPHUTDH BBIUUCIICHUSI. Y TIPOILEHUE MOBIHTErPATBHON (PYHKIIMM MOMKHO
BBITIOJTHUTb, BOCIIOJL30BaBIIUCH PyHkmmen Simplify(y).

HNMeroT MecTo ciyyau, KOrjia CUCTeMa 10 YIPOLIEHUS HE MOYKET BHIYUCIIHUTD
HEONpeIeJIECHHBI UHTETPAJI U JIETKO €ro ONpenessieT Noce yIPOUICHHS.

Merton BBIYUCIICHHS UHTETpajia BBIOMpAET Moab30BaTelb. B aTom
ocodenHocth cucteMbl MATLAB. C nomompbio MATLAB ctyneHT numeet
BO3MO>XHOCTh CPaBHUBATh Pa3JIMYHbIE METOAbI YACIEHHOTO HHTETPUPOBAHMUSL.

CymecTByeT psj cioco00B YMCIECHHOTO UHTErprpoBaHus. Bo Bcex Takux
croco0ax BBIYUCIICHUE OCYIIECTBIISIETCS 0 MIPUOJIMIKEHHBIM (hopMyIiaMm,
Ha3bIBAEMbBIM KBaJIpaTypHBIMHU.

Monayasb 4. [IporpammupoBanue B Mat lab. Pemenue maTemaTuueckux 3agau
B cpeae Mat lab
Pabota B pexxume kanbkyisitopa B cpeae MatLAB, HecMOTpst Ha 1OBOJBHO
3HAYUTENbHbIE BO3MOXHOCTH, UIMEET CYIIIECTBEHHbIC HEeAOCTaTKU. HeBO3MOXKHO
MOBTOPHUTH BCE MPEABIAYIINE BHIYUCICHUS U ICHCTBUS NPU HOBBIX 3HAUCHHUSAX
MCXOJIHBIX JAHHBIX 0€3 MOBTOPHOI0 HabOpa BCEX MPEIbIAYIIUX OMEPaTOPOB.
Henb3s BepHYThCS Ha3aJ U MOBTOPUTH HEKOTOPBIE IEHCTBUS WIIH [0 HEKOTOPOMY
YCJIOBHIO MEPENTHU K BBITIOJHEHUIO IPYrOM MOCIEI0BATEILHOCTH onepaTopos. 1
BOOOIIIE, €CJIM YUCIIO ONEPATOPOB BEJIMKO, CTAHOBUTCS MPOOJIEMOM OTIaIUTh
PAaBUIBHYIO UX PadOTy M3-3a HEM30EKHBIX OIKUOOK MpU HAOOpe KOMaH.
[ToaTomy ciiOXHBIE, C IPEPHIBAHUSIMU, 3aIlyTAHHBIMU MIEPEX0IaMU IO
OIpEIETICHHBIM YCIOBHSIM, C YACTO TIOBTOPSIEMBIMHU OJJHOTUITHBIMH JIEHCTBUSIMU
BBIUHCJICHHSI, KOTOPBIE, K TOMY K€, HE0O0OXO0JUMO MPOBOJIUTH HEOAHOKPATHO TIPH
W3MEHEHHBIX BXOJHBIX TaHHBIX, TPEOYIOT UX CIEIUATBHOTO OPOPMIICHUS B BUJIE
3allMCaHHBIX Ha UCKe (haisIoB, T.€. B BUjE Mporpamm. [IpeumyiecTBo nmporpamMmm
B TOM, YTO CTAHOBUTCSI BO3MO>KHBIM HEOJHOKPATHOE 0OpallleHre K OTHUM U TEM
K€ oneparopaM U K nporpamme B 11e51oM. Co31aHue nporpamMmm no3BoJsieT



3HAYUTENBHO YIIPOCTUTh U COKPATUTH MPOLIECC MOJATOTOBKH MOBTOPSAEMBIX
BBIYHCIICHUM, CENaTh MPOIIECC BBIUMCICHUHN O0JIee HArsAHBIM U IPO3PavHbIM, a
Osarosiapsi ’TOMy — PE3KO YMEHBIITUTH BEPOSITHOCTD MOSIBIICHUS
MPUHIIMITHATBHBIX OIMOOK IpH pazpadoTke nporpamm. Kpome Toro, B
porpamMmax MosiBJIs€TCS BO3MOKHOCTh aBTOMaTU3UPOBATh U MPOLIECC U3MEHEHUS
3HAYEHUN BXOJHBIX MTAPAMETPOB B AUAIOTOBOM PEKHUME.

Tema 14. IIporpammupoBanue B Mat lab
B s3pike MATLAB umerotcs mporpaMMsbl 2 THIIOB: SCript-daiiisl (ypaBisiomiye
nporpaMmmal) U Baitn - QyHKIuu (Mporeayphl).
[Tpu nomoru Script-aiinoB oGopMIISIOTCS OCHOBHBIC IPOIPaMMBI,
YIOPABJISIIONIME OT HaYasla 10 KOHIIA OpTaHu3aluell BEIYUCIUTEILHOTO Mpolecca.
Kak ¢aiin - pyHkimm opopMIisitoTes OTAeNIbHbIE TPOLEYPHI U PYHKIUH (T.€.
TaKHe YaCTU MPOrpaMMbl, KOTOPbIE PACCUNTAHBI HA HEOJJHOKPATHOE
MCTIONIb30BaHUE TIPY U3MEHSEMbIX BXOJHBIX TTapaMeTpax).
daiin-pynkus (mporenypa) J0DKHA HAYMHATBCS CO CTPOKH 3arojioBka: function
[<IIKB>|=<ums npouenypsr>(<IIBB>), rne [IKB - nepedyeHb KOHEUHBIX
BennurH, [IBB - nepedyeHb BXOIHBIX BETUYHUH.

Jlnisa mepexo/ia B pesKuM pOrpaMMUPOBAHNs B OKHE YITPABJICHUS BEIOUpaeM
nyHKT File u Bxoaum B penakrop MatLab’a: New (co3nats HOBbI M-(aiin) wim
Open (OTKPBITH CYHIECTBYIOIMNHN (haiiia ¢ pacIIuPeHUEM .M).

Tema 2. Pemienne nuddepeHunanbHbIx ypaBHenuit B Mat lab
OyHKIUsAME pereHust TuddepeHIanbHbIX ypaBHeHu sBistoTces 0de23()
u 0de45(), umeromnue BUI:

[t, Y]:Od623(‘ﬁll’l, to, s, y())

[t, y]=ode45(’fun’ to, tf, y())

[t, y]=ode23(‘fun’ ty, t;, Yo, tol, trace)

[t, y]=ode45(‘fun’, to, t7, Yo, tol, trace)
rIe:

'fun' — ums m-gaiina, B KOTOPOM COIEPIKATCSI IPABbIE YACTH CUCTEMBI
nuddepeHInaNbHBIX YpaBHEHUH;

tp — HavyaigbHOE 3HAYCHUE apIyMEHTA;

tf — KOHEYHO€e 3HaYeHUe apryMeHTa,

Yo — BEKTOp HAYaJbHBIX YCJIOBHIA,

tol— 3amaBaemast TOUHOCTS, 1O yMoOT4aHuto, 11t ode23() - 10'3, VIS
ode45() — 10°;

trace — BbIZja4a MPOMEXKYTOUHBIX PE3YyIbTATOB.

TexHousiorus pemenus AudpdepeHnATBHBIX YPABHEHUH B CUCTEMe
MATLAB TakoBa:

1. Co3nanvie HOBOM (hYYHKIIUH, TIPEACTABIISIONICH cO00¥ m-daiin
BBIUMCIICHHSI PABBIX YacTel CUCTeMbl T epeHITnanbHbIX YPaBHEHUN.

2. Box dyukiuu ode ().

3. IlosnyueHnue penieHus Ha’kaTueM KiaBuIM <Enter>.

Tema 15. MeToabl 1 KOMIILIOTEPHbIE TEXHOJIOTMH HHTEPIOJISIIIUA



WNuTepnionanusa kyonueckumu criaitnamu B cpene MATLAB
ocyiecTBisieTcs ¢ momomisio Gynkiuu spline (). @yHKIUA UMEET BHI:
Yi=spline (X, y, X;)

rIe:

* X — BEKTOP y3JIOB HHTEPIIOJISIINY;

* Y — BEKTOp 3HAYCHHUH (PYHKIIMU B y3J1aX UHTECPIOJIAIINY;

* Xi— BekTOp aprymenToB yHkiuu y=Ff(X) u3 obnactu ee onpenencHus,
3a/1aBa€MbIH [TOJIb30BATENEM.

Bwmecro BekTopa ¢yrkius Y=f(X) moxxeT ObITh 3a7aHa B BHJIE (POPMYJIBI.

Oyukuus spline () He MO3BOSAET MONYIUTH YHKIHIO UHTEPIIONSIIIMYA B BUJIE
dbopmynel. B aTOM ee cyiecTBeHHBINA HEAOCTATOK.

Oynkuus interp() MO3BOJSET PEIIATh 331a4l UHTEPIIOSIINH HECKOIbKUMU
MeTonaMu. OHa UMEET BU;

yi = interpl (X, y, Xi , memo0)

re:

* X, Y — BEKTOPbI 3HaYCHUH y3JI0B U (PYHKITUH;

* XI — BEKTOp 3HAYCHUH apryMCHTOB, 3a/1aBa€MbIii TI0JIb30BATEIICM;

* Memoo — apryMEHT, TT03BOJISIONIUI TT0JIb30BATENI0 BEIOPATh METOT

UHTEPIOJISIUH.
MeTonamu UHTEPIIOJISIINY SIBIISIOTCS:

* 'nearest—cTyneHyaras;

* ' linear' — nuHEHHA;

* 'cubic' — kyOuueckas;

* ' spline' — KyOMUEeCKMMHU CIUTAHAMU.

Tema 16. ®ynxuuu pynkuumii. Komanas cpexst Matlab.

HexoTopbie BaxkHbIE YHUBEpCAIbHBIC Mporieaypsbl B Matlab ucnonesyror B
KayecTBE MEPEMEHHOr0 napamerpa UMs PyHKIHUU, C KOTOPOH OHU OTIEPUPYIOT.
Takue nporenypsl Ha3bIBAIOTCS QYHKIUSIMHU QYHKITUAH.

[Ipumepamu MOTYT OBITh:

1) Haxoxnaenue pemeHui nuddepeHIuanbHbIX YPaBHEHUH ¢ UCIIOJIb30BaHUEM
dbynkiuii 0de23, odel13, ode45.

2) BblunciaeHrne MHHUMYMOB, U KOpHEH (HyJie#) (yHKIMIA OTHOTO apryMeHTa.

Tema 17. Pemenue 3a1a4 JJuHeiiHoi anredopsl B cpexe Mat lab

MATLAB sBasieTcst cucTeMoi, KoTopasi CrieliMaibHO MpeTHa3HaueHa JJIs
OCYUIECTBJICHUS CIOXKHBIX BEIYMCICHUN ¢ BEKTOPAMHU, MAaTPUIIAMHU U MIOJTUHOMaMHU.
[Tox Bexktropom B MATLAB nonumaetcst 0fJHOMEPHBI MAaCCUB YUCEN, a O]
MAaTpPULEH - IBYMEPHBIA MACCHUB.

HcxonHble 3HaYeHus1 BEKTOPOB-CTPOK MOKHO 33/1aBaTh IYTEM MOAJIEMEHTHOTO
BBOJIa. J[J1s1 TOr0 BHAYalle yKa3bIBalOT UMl BEKTOpA, 3aT€M CTaBsT 3HAK
pUCBauBaHusl (=), Jajiee OTKPHIBAIOIIYIO KBaApaTHYIO CKOOKY ( [ ), 3a HEel
3HAYCHUS BEKTOPA, OTMEISAS UX MEXTy CO00M MpoOeraMu Uitk 3arsThIMU.
3aBepimaeTcs 3auch 3aKPhIBAIOIICH KBaIpaTHOU CKOOKOH ( ] ).



5. O0pa3oBaTe/ibHbIE TEXHOJIOTUHU

[Tporiecc u3noxKeHHs y9eOHOTO MaTepralia COMPOBOXKAACTCS MPE3CHTAMSIME U
JIEMOHCTpAIMEH peIIeHus 3a7a4 B MHTEPAKTUBHOM PEKUME C UCITOJIb30BaHUEM
MYJIBTUMEANHHOTO TIpoeKTopa. [IpeycMoTpeHo perymsipHoe 00IIeHne C ISKTOPOM
U TIPEJICTABUTEIISIMUA POCCUUCKUX U 3apyO0eKHBIX KOMITAHUN TI0 JIEKTPOHHOU
MIOYTE U 110 CKaKTy.

6. Y4eOHO-MeTOAUYECKOE o0ecnedeHne CAMOCTOSATeIbHOM padoThl CTYAEHTOB.
CamocTosiTenbHas padboTa CTyAEHTOB CKJIaIbIBAETCS U3: - IPOPAOOTKH
JEKIMOHHOTO MaTepuana (HaCTOATEIbHO PEKOMEHIYETCS CAMOCTOSTEIBHOE
MPaKTUYECKOE PEIICHUE BCEX pa300paHHBIX HA JIEKUUAX YIIPAXKHEHUN); - U3yUCHHUS

PEKOMEHIOBaHHOM JIUTEPATYPhl U MAaTEPHAIOB COOTBETCTBYIOIIUX (POPYMOB
WHTEPHET; - MOATOTOBKU K OTYETaM 10 Ja00paTOPHBIM padOTaM; - MOATOTOBKU K
c/laye MPOMEKYTOUHBIX (POPM KOHTPOJIS.

8, 9 naHHOTO JOK

No Bunpl camocTosITEILHOM Bun koHTpOns Y4yeOHO-MeTOINY.
paboThl obecrieueHus
N3yuenue IIpuem u npeacrasieHue Cwm. paznenst 7.3, 8,
PEKOMEH1I0BaHHOM pedeparos. 9 naHHOrO
JUTEPaTyphl JIOKYMEHTa
[TonroroBka k otueram o | [IpoBepka BbIIOJIHEHUS Cwum. pazzpenst 7.3, 8,
n1abopaTopHBIM paboTam paboT, onpoc 1Mo Teme 9 maHHOTO

pabotel. CM. pa3aensl 7.3, | JOKYMEHTa

IToxroroBka K cgaue
MIPOMEKYTOUHBIX (OpM
KOHTPOJIA

[Tpuem pedeparos u npuem
OTYETOB IO JIAOOPATOPHBIX
pabotam

Cwm. paznenst 7.3, 8,
9 maHHOTO
JIOKYMEHTA

IToaroroBka k 3a4CTy

[TakeT 3amanuii 1JI1 CAaMOCTOSITEILHOM pabOTHI BBIAACTCS B HAYaJIe CEMECTpa,

OIIPCACIIAIOTCA IIPCACIIBHBIC CPOKH UX BBIIIOJIHCHHA U COA4H.

Hasganue paznena u
TEMBI

[Tepeuenb paccmaTpuBaeMbIX
BOIPOCOB 11 CAMOCTOSITETIHHOTO
W3yYeHUs

Koi-Bo
4acoB

Jlureparypa

Mopayuib 1. OcnoBbl paGorsl B MathCAD. Martematuyeckasi rpagpuka MathCAD u maTpuuHbie

BBLIYMCJICHUS.

OcCHOBBI pa0OTHI B Cranpapt MIPUKJIATHOTO | 2 OcHoBHas: 2, 3, 4,5, 6

MathCAD WCIIOIBL30BAHUSI MaTeMaTUKH B JomonaurenpHas: 1, 2,

TEXHUUYECKUX MPIIIOKEHUSIX. 3

Benenue B [Moctpoenue nByMepHBIX, | 4 OcHosnast: 2, 3, 4,5, 6

MaTeMaTHIECKyto TPEXMEPHbIX rpauKoB. Honomuntenbras: 1, 2,
3

rpapuxy MathCAD [TocTpoeHue quarpaMm

Pemenne ypaBHEeHMI Ocobennoctn  pemienus | 4 OcHosnas: 2, 3,4,5, 6

cpenctamu MathCAD. HEJIMHEHHBIX YpaBHEHUN JononautenpHas: 1, 2,
3

Odopmienue Crioco0bl 4 OcHoBHas: 2, 3, 4,5, 6

JIOKYMEHTOB B Cpefe (bOpMaTI/IpOBaHI/ISI TCKCTOB B CpCAC I[OHOJ'IHI/ITCHBHEIH: 1, 2,

MathCAD MathCAD 3




Marpuunsie Crioco0s1 3aJaHus Mmatputl. | 4 OcHosHas: 2, 3, 4,5, 6
BBEIYMCIIEHHS B cucteMe | Haxoxnmenue CYMMBI, JononuurensHas: 1, 2,
MathCAD MPOU3BE/ICHUS, PAa3HOCTH MATPHIL. 3
Haxoxaenune HanOOJIBIIETO
COOCTBEHHOTr'O 3HAYCHUSL.
CBoIiCTBa MaTPHII
Monyas 2. [IporpammupoBanne B MathCAD.
IIporpamMmMupoBanue B Cosznanne nporpamm. O0bsiBieHue | 6 OcHoBHas: 2, 3, 4,5, 6
MathCAD r00aNbHBIX IEPEMEHHBIX B CpEZe JomnonuurensHas: 1, 2,
MathCAD 3
CHMBOIBHBIE CUuMBOIIbHEIE OTIEpaITiH B Cpelie 6 OcnoBHas: 2, 3,4,5,6
BBIYKCIICHUS B Cpelie MathCAD JomonaurenpHas: 1, 2,
MathCAD 3
MaremaTruueckoe DIIeMEHTHI MOJICTUPOBAHUS B 6 OcnoBHas: 2, 3,4,5,6

MOJICITUPOBAHNUE B
cpene MathCAD

cpene MathCAD. Pemenne

nmud dhepeHInanbHBIX YpaBHEHHUH B
cpene MathCAD

JomomaurensHas: 1, 2,
3

Moayab 3. BBeieHue B naket NpuKJIaaHbIX nporpamm Matlab. Busyanu3auus Borumc/jieHuii B
cucreme Matlab. AropuT™Mbl H TEXHOJOTHH BHIYHCIEHUSI HHTETPAJIOB

O3HaKOMIIEHHUE C ANTOPUTMBI U TEXHOJIOTUU 6 OcnoBHas: 2, 3,4,5,6
CHCTEMO# HayYHBIX H BBIYHCJICHHS JomomaurensHas: 1, 2,
WH)XCHEPHBIX PacueTOB 3

Mat lab

JeticTBus ¢ PacueTnr s | 6 Ocuosnas: 2, 3,4,5, 6
marpunamu. Oneparuy | ONPESICICHUS KOPHEH ypaBHCHHSL. JomonaurenpHas: 1, 2,
C TIONMHOMAMH Pabora ¢ moauHOoMaMu 3

Buszyanuzanus Busyanmzanmss  BbluucieHnnid B | 6 OcHoBHas: 2, 3,4,5,6
BLIUMCIIEeHH B cricTreMe | cucteMe Mat lab. JononuurensHas: 1,2,
Mat lab 3

ANTOpUTMBI U CnocoObl BBIYHCJICHUS | 6 OcHoBHas: 2, 3,4,5,6
TeXHOJIOTHH UHTETpAJIOB B cpeie Matlab. JononuuteneHas: 1, 2,
e — JBOIHOM, TPOMHON MHTErpal. 3

WHTETPaIoB

Monyas 4. Ilporpammu

poBanue B Mat lab. Pemenne matemaTnueckux 3aga4 B cpege Mat lab

IIporpamMmmMupoBanue B [TporpammupoBanue B Mat lab. 6 OcHoBHas: 2, 3, 4,5, 6

Mat lab Crioco6sI CO3IaHHS TIPOTPAMM. HononxurensHast: 1, 2,
3

Pemienne Pemenne nuddepeHmanbHbIx 6 OcnoBHas: 2, 3,4,5,6

nuddepeHInaTbHBIX ypasHenunii B Mat lab. Metozst HononxurensHast: 1, 2,

ypaBHeHuii B Mat lab pemieHus. BcTpoeHHbI naker. 3

Merosl 1 MeToapl 1 KOMIIBIOTEPHBIC 8 OcnoBHas: 2, 3,4,5,6

KOMITbIOTEPHBIE TEXHOJIOTHHU MHTEPIOJISIUN HomnonxurensHast: 1, 2,

TEXHOJIOTHH 3

HUHTCPIOJIAINN




Pemenne 3amaa Pemenne 3anau TuHEHHON 6 OcHosHas: 2, 3, 4,5, 6
JNMHENHOM anreOphl B anre6psl B cpene Mat lab HononxurensHast: 1, 2,
cpene Mat lab 3

7. ®OHA OLIEHOYHBIX CPEACTB /sl NPOBeIeHNs TEKYIIero KOHTPOJIA
yCIeBaeMOCTH, IPOMEKYTOYHOH aTTecTALMHU 110 HTOTaM 0CBOEHMS
AUCHHUILIMHBI.

7.1. KonTpoabHas padora Ne 1
1. Onpenenuth niepemMennsbie: a ;= 3.4, b := 6.22, ¢ = 0.149 (npruem nepeMEeHHYO
¢ - r100aIbHO) U BBIPAKEHHUS:

2ab+3c
a2 +patC e
Boruncnute BeipaxkeHusi. C MOMOIIBIO KOMAHIBI
®opmar=Pesyabrar=>PopMmar yucea—>UYucia10 3HAKOB U3MEHUTb TOYHOCTh
OTOOPaKEHUS PE3YIHTATOB BBIUMUCICHUS 2100AIbHO.

2. Onpenenutsb BekTopsl d, S 1 R yepes auckpeTHbIi aprymeHT i. OToOpasuTh
rpadudecku TabmmuHo 3aaannbie pyHkuu Si(di) u Ri(d;), ncnons3yst komaumy
BcecraBka=I'paduxk=X-Y 3aBucumocts. OTdopmarrupoBaTh rpaduk TaK, 4T00bI
B KQKJI0U y3JI0BO# Touke rpaduka ¢pyHkiuu Si(di) cTost 3HaK BHIa
O(Caen=CumBoa=box), a rpadpuk ¢ynkuuu R;(d;) oroOpasuts B BujC
rucrorpammsl (Cneg=Tun=>bar).

3. UccnenoBath moBeaeHue Gpynkmuu Sqrt(a,e) mpu oTpuIiaTeIbHbIX
3HaYCHUSX a. I3MEHHUTH MporpaMMy Tak, 9TOOBI JIsl OTPUIIATEIBHBIX 3HAYCHUH
a BEIBOJIMJIACH OIIMOKA.
4. Co3nath QyHKIIMIO, KOTOPAs Jisi TPOU3BOJIBHONW MAaTPUIILI BHIYUCIISET:
a) MUHIMYM U3 MaKCUMAJIbHBIX 2JIEMEHTOB Ka)KJIOM CTPOKH ;
0) HoMep cT01011a, B KOTOPOM PAaCIOJIOKEH MaKCUMAJIbHBIN 3JIEMEHT;
Kontpoabnas padora Ne 2
1. BoIONMHUTE TPOCTYIO  apUPMETHUYECKYI0  OMEpaluio C  JAByMS

i a
Z:= N :=eSMC cos =

KOMILUIEKCHBIMA ~ YHCJIaMH, HCIOJIb3Ysl OJHY U3 JOMNOJHUTEIbHBIX
(GyHKUMNA KOMILIEKCHOTO apryMEeHTa.

2. Coznatb M-(daiin, peanu3yrouuii BEIYUCIEHUE CIeayomei GpyHKIumu
y =d®*ctg (x)*+/sin* (x) —cos* (X) .
3. Tloctpouts rpaduk dyHkuu Y = (Cos (X/n+ m)+sin(x))/2; Ha
npoMexkyTKe oT -37 110 +37 ¢ maroM ©t/50. ToT rpaduK BHINOIHUTh
3€JICHBIM I[BETOM, TOUKU rpaduKka B BUJIE 3BE3/I0UCK, JIMHHSI CTUIOITHASI.
4. TloppiaTerpanbHas GyHkmust nmeet Bux: f(X) =-e ¥+ 8x* +3ctgx + 1.
Berancnuts Metogom Cumiicona 3HadeHne uaTerpaia ot f(X) ¢ TOYHOCThIO
10. TIpenenst uuTerpupoanus [1; 10].
5 Nmerotes 2 nepemenssie N 1 M. [lepemeHHas N MOXKET NPUHUMATh OJJHO
u3 nByx 3HadeHuit 0 (M=n) umu 1 (M=n+n/2). Ucnons3ys omeparop
NEPEKITIOYEHUS JUIsl IEPEMEHHOM N, ONPEIEIUTh 3HaYEHUE TNEPEMEHHONW M B




KaXX/I0OM M3 3THUX CJIy4acB.

[IpuMepHBIE BOIIPOCHI K 3a4ETY
1. 1 C noMouIpr0 Kakoro oneparopa MOXHO BBIYUCIUTH BbIpakeHUE?
2. Kak BCTaBUTH TEKCTOBYIO 001acTh B JokyMeHT Mathcad?
3. Uem ornamvaercs rio0aabHOE M JIOKAJIBHOE ompenaeiieHne nepeMeHHbix? C
MOMOIIBIO KaKUX OMEPaTOPOB OMPEICIISIIOTCS?
4. Kax n3aMeHuTh popMaT uncen sl BCEro JOKyMeHTa?
5. Kak uzmenuts dhopmar uucesn ajst OTAEIbHOTO BhIpAKEHUS?
6. Kakue cucremunie (npenonpenenacHHbie) nepemenubie Bam uzBectHn? Kak
y3HaTh UX 3HaueHHue? Kak u3BMEHUTh UX 3HaAYCHUE?
7. Kakue Bunpl pyukiuii B Mathcad Bam uzBectHb1?
8. Kaxk BctaBuTh BCTpoeHHYIO (PyHKIMIO B ToKyMeHT Mathcad?
9. C nmnoMompl KakhxX OIMEpaTOpOB MOXHO BBIYHCIUTH HWHTETrPabl,
MIPOU3BOJHBIC, CYMMBI U TTPOU3BEICHNUS?
10. Kak ompenenuTs TUCKPETHBIE MEPEMEHHBIE C MPOW3BOJIBHBIM IIAroM?
Kaxkoit mar no ymon4anuio?
11. Kak onpenenutb HHACKCUPOBAHHYIO IEPEMEHHYIO?
12. Kakue Buabsl MmaccuBoB B Mathcad Bam u3BecTHBI?
13. Kakas cucreMHas nepeMeHHas ONpeesieT HUKHIOK TPaHuIly HHIEKCAIUU
AJIEMEHTOB MaccuBa?
14. Onumute criocoObl co3aanust maccuBoB B Mathcad.
15. Kak mpocMOTpeTh COIEp)KMMOE MAacCHBa, OIPEAENIEHHOrO0  uepe3
JMCKPETHBIN apryMEHT?
16. Kak nmoctpouTs rpaduku: MOBEPXHOCTH; OJIAPHBIM; T1E€KaPTOBBINA?
17. Kak nocTpouTh HECKOJIBKO IpaIKOB B OJTHON CUCTEME KOOPIUHAT?
18. Kak u3menuts macmrab rpaduka?
19. Kak ompenenuts KOOpAUHATY TOYKU Ha Tpaduke?
20. Kak moctpouTh rucTorpamMmy?
21. Kakue GyHKIIUN UCTIONB3YIOTCS JJIsl IOCTPOEHUS TPEXMEPHBIX TpaduKoB?
22. Kak co3mgars aunmanuio B Mathcad?
23. Kaxkoe pacmmpenue UMEIOT cOXpaHeHHbIE (aiiibl aHuMaIun?
24. HazoBute crmocoObl HAX0XKIECHUS HAYaJIbHOTO TMPUOJIMKECHHUS.
25. Kakue pynkiuu s pemenus ogaoro ypasHenus B MathCAD BbI 3HaeTe?
B uem ux otnuumne?
26. Kakue aprymeHTsl pyHKIHUU FOOt HE 00A3aTENBHBI?
27. B kakux ciydasx MathCAD He MoXkeT HaiTH KOpeHb YpaBHEHU?
28. Kakas cucteMHasi mepeMeHHasi OTBEYAET 32 TOUHOCTh BBIUYUCIICHU?
29. Kak u3MEeHUTh TOYHOCTb, C KOTOPOH (yHKIIHS MO0t UIIIET KOPEHb?
30. Kak cucremnas mepemenHass TOL BimsieT Ha pelieHHE YpaBHEHHUS C
MOMOILBIO PYyHKIMHU I00t?
31. HazoBute ¢yHkimu mis penieHus cucreM ypaBHenuit B MathCAD u
OCOOEHHOCTH UX TPUMEHEHHUS.
32. OnummTe CTPYKTYypy OJIOKa peIIeHUs] ypaBHEHUM.



33. Kakoii 3Hak paBeHCTBa HCHONb3yeTcss B Onoke pemenusn? Kaxkoit
KOMOUWHAaIMEeN KJIABUIIl BCTABIISECTCS B IOKYMEHT?

34. Kakue BbIpa)K€HUs HE JOIYCTUMBI BHYTpU OJIOKA pelIeHUs] ypaBHEHUS ?

35. OnummTe crocoOs! uenoib3oBanus GyHkiuu Find.

36. B kakux cinydasx MathCAD He MoxeT HaWTH pEIICHHE CHCTEMBI
ypaBHEHUI?

37. JlaiiTe cpaBHUTEIBbHYIO XapakTepucTuKy dyHkiusm Find u Minerr.

38. Kakue ypaBHEHUs Ha3bIBAIOTCS MATPUIHBIMHA?

39. Kak pemate wmarpuunble ypaBHeHusi? HaszoBute cmocoObl perieHus
MaTPUYHBIX YPaBHECHUH.

40. Kak cHMBOJIBHO pEIINTh YpaBHEHHUE WU cucteMy ypaBHeHuid B MathCAD?
Kakoii 3Hak paBeHcTBa  ucnonbidyerca? Kakoil koMmOuHaIuend KJIaBHIII
BCTaBIICTCS B TOKYMEHT?

41. HazoBuTe OCOOCHHOCTH  HCIIOJIb30BAaHUS  CHMBOJIBHOTO  PEIICHUS
YPaBHEHUM.

42. Ha3zoBuTe criocoObI BBIIOIHCHHS CUMBOJIBHBIX onepanuii B MathCAD.

43. Tloka3zath ocHOBHbIE OkHAa MATLAB 1 00bACHUTH UX HA3HAYEHUE?

44, Kak BBectn komanay B MATLAB ?

45. Kak BbI3BaTh NpEbIIYyINyI0 KoMaHay (Ba crocoba)?

46. Kak chopmuposams sekmop 8 MATLAB ?

47. Kak cghopmuposame mampuyy ¢ MATLAB ?

48. Kak mpawncnonuposams MaTpuiry?

49. Kak BBIYHCIUTD 0Opammyo MaTpuiry?

50. Yro Bo3BpaimaeT GpyHKIus Size?

51. Yro Takoe ans?

52. Yro Takoe inf?

53. Yro nenaet dynkius disp?

54. Kak crpositcs rpaduku B MATLAB?

55. Kak coxpanuts rpaduk B ¢aitn?

56. Kak otkpbITh Tpaduk u3 daiina?

57. Pabora ¢ paboueit oonacteio (Workspase). OCHOBHBIE BOBMOXXHOCTH
paboueit obmacTu?

58. Kax Bprunciants cymmy uncionoro psga B MATLAB?

59. ®opmatkl peACTaBICHUS YHUCET PU BBIBOJIE PE3YIHTATOB.

60. Uro HeoOXonuMo caenaTb C BBIPAKEHHEM Mepell MPUMEHEHHUEM
CUMBOJIBHBIX TIPE0Opa30BaHUil B KOMAaHIHOM PEKUME?

61. IlepeuncnuTe CUMBOJIBHBIC ONIEPAIMH C BBIJCICHHBIMUA BBIPQKCHHSMHU.

62. TlepeuncnuTe CUMBOJIBHBIC OTIEPAIIMH C BBIJCICHHBIMU ITEPEMEHHBIMHU.

63. TlepeuncauTe CUMBOJIBHBIC OTICPAIIMH C BBIJCIICHHBIMIA MaTPHUIIAMHU.

64. TlepeuncnuTe CUMBOJIBHBIC OTIEPAIMH TPEOOPa30BaAHUSI.

65. Kakue mapamerpsl oOmpeaenser CTWUIb MPEJICTABICHUS PE3yJIbTaTOB
BBIYHCIICHUI U T/I€ OH 3a71aeTCs?

66. B xakux ciayuasx pe3yibTaT CUMBOJIBHBIX ITPeoOpa30BaHUl TTOMEIAETCS B
oydep oOmena?

67. Kakum o6pa3om MoxkHO BerauciuTh npenen B MathCAD?



68. Jlns yero HeoOX0MMO 3a/IaHKE OTIEPATOPOB MOTH30BATEIS?

69. Kak 3agaTh onepaTop moyib30BaTes?

70. Ocy1iecTBUTHL BBOJI J€HCTBUTEIBHOTO yncia 2,15* 107,

71. BeimonHUT,  MpOCTYyI0  apudmernyeckyro  omepanuto  8,3/6%2,7-
0,00172*3,14

72. OcylecTBUTh BBOJ KOMIUIEKCHOTO YHCIA, JIEUCTBUTENbHAs 4acTh
KOTOpOro paBHa 4, a MHUMasl paBHa -9.

73. BBIMOMHUTE ~ TIPOCTYI0  apUMETUUYECKYI0  ONEpalHi0 C  JBYyMS
KOMITJIEKCHBIMUA YHCJIAMH, HWCIIONB3YS OJIHY M3 JOMOJHUTEIBHBIX (YHKIIAN
KOMIUIEKCHOT'O apryMeHTa.

74. BpluucnuTh 3HaYEHUE OJTHOM U3 DIIEMEHTAPHBIX MATEMATHUECKUX (QYHKIHI
(cmoTpu cTp. 61 7 )

75. ChopmupoBaTh BEKTOP U3 5 JIFOOBIX HEOTPUIATEIBHBIX 3JIEMEHTOB.

76. CopmupoBath MaTpuily pazMepoMm 3x4 ¢ 1 mo riaBHOW JuaroHaid u
HYJIEBBIMU OCTAJIbHBIMU 3JIEMEHTAMHU.

77. B co3manHO# MaTpulile U3BJICYb SJIEMEHT 2-i CTPOKH U 3-cToJI0Na

78. PacTsHyTh JaHHYIO MaTPUILy B OJIUH BEKTOP

79. Cosznath 2 BeKTOpa X M Y MO 3 3JIEMEHTA KaXIbld U MPOBECTH ONEpaluu
CJIOKEHUSI, BBIYUTAHUS, TPAHCIIOHUPOBAHUS BEKTOPOB, U UX MEPEMHOKECHUS

80. Cosznate M-daiin, peanu3yroniuii BeIYUCIeHUE cieayomend QyHKIu

y =d®*ctg (x)*+/sin* (x) — cos* (X)
7.2. Meroanueckrue MaTepHalibl, ONpeiesstoniie Npoleaypy OLeHUBaHUs 3HAHUH,
YMEHHMM, HaBBIKOB U (WJIM) ONBITa JAEATEIbHOCTH, XapaKTEpU3YIOLIUX STaIlbl
dhopMUpPOBaHUS KOMITCTCHITHA.
OOt pe3ynbTaT BBIBOAUTCS KaK HHTErpajibHasl OILIEHKA, CKJIaJbIBAIoLIas U3
Tekymiero KouTpoiis — 30 % u nmpoMexkyTouHoro KoHTpossi — 70 %.
Texkymui KOHTPOJIb IO AUCUUIUIMHE BKIIFOYAET:
- mocenienue 3augaTuii - 10 0amos,
- ydacTue Ha 1abopaTopHbIX 3aHATHsIX - 10 Gamos,
- BBITIOJTHEHHUE JIOMAIITHUX (2yIUTOPHBIX) KOHTPOJIBHBIX padoT - 10 6amios.
[IpoMexyTOUHBIN KOHTPOJIb IO JUCHUILIIMHE BKIIOYAECT:
- nabopatopHas padota - 30 6amios,
- MMCbMEHHAsl KOHTpOJbHasA padota - 40 6anos,

Htorosoit ¢opmMoi KOHTPOJISE 3HAHUM, YMEHUN U HABBIKOB IO TUCLUTUINHE
SABJISICTCS 3aYeT.

8. YueOHO-MeTOANMUYECKOE 00ecTIeueHHe JUCIIUIIINHEL.
a) OCHOBHAas JiuTeparypa:
1. IpsixonoB B.I1. MathCAD B Maremaruke.- M.: ['opsiuast munus-Tenekom,
2007.- 1000c.
2. 'apsiea, B. B. Pemenue 3a1a4 ¢ UCMOIB30BaHUEM MTAKETOB MPUKIIATHBIX
nporpamm : yaeoHoe mocodue / B. B. I'apsieBa. — Mocksa : MockoBCckuit
roCyJapCTBEHHBIN CTpOUTENbHBIN yHUBEpcUTET, Ali [In Op Meaua, O5C ACB,



2017. —90 c. — ISBN 978-5-7264-1788-2. — TekcT : 3MeKTPOHHBIH //
DnekTpoHHo-0nbamoTeuHas cucrema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/73558.html
3. [IpuMeHeHne MakeToB MPUKIATHBIX TPOTPaMM IPU peatn3aluu
TEXHUYECKHUX 3aja4 : JabopaTopHblil mpakTukym / coctaButenu C. A. Ca3oHoBa [1
1p.]. — Boponex : BopoHeXCKkUil TOCY1apCTBEHHBIN apXUTEKTYypPHO-
ctpoutenbHblid yHuBepcuteT, ObC ACB, 2015. — 144 ¢. — TeKcT : 2IeKTPOHHBIN
// DnexTponHo-6ubmmoreunas cucrema IPR BOOKS : [caiit]. — URL.:
https://www.iprbookshop.ru/55021.htm
4. E.P. Anexcees, O.B. UecnHokoBa. Penienne 3a/1a4 BIYMCIIMTEILHOM
MaremaTuku B nakerax Mathcad 12, MATLAB 7, Maple 9. Cepus:
Camoyuurens. MU3gatensctBo: HT Ilpecc, 2006r.- 496 ctp. ISBN 5-477-
00208-5.
5. Betibamnaes B./]., SIkyooB A.3. MathCAD. Yueonoe nmocodue.- UL AT'Y,
2013.- 63 c.
6. beitbanaes B.J[. MatLAB. Jlaboparopusiit mpaktukym.- UL AT'Y, 2014.-
60 c.
0) JOMOJIHMTEeJIbHAS JIUTEepaTypa:
1. P. T'oncanec, P. Bync, C. Dnaunc Liudpopas 06padoTka n300pakeHUN B
cpene MATLAB. Mocksa: Texnocdepa, 2006. - 616 ¢
2. Urnun C.I1. Teopust BEposSTHOCTEH U MaTeMaTUYecKas CTaTUCTUKA Ha 0a3e
MATLAB. Uznarenscto HTY "XIIN", 2006, XaprkoB, YkpauHa, 612 c.
3.4.T'ypcknii Berancnenuss B MATHCAD 12. C-116: [Tutep, 2006, 544c. ISBN:
5-469-00639-
4. A. M. Tlonosko, W. B. I'annues. Mathcad ans crynenra. C-116: BXB-
[TerepOypr, 2006. ISBN: 5-94157-596-3.

9. Ilepedyenb pecypcoB HHGPOPMANMOHHO-TEJEKOMMYHUKANMOHHON CeTH
«HTEepHET», HEOOXOAUMBIX /1JI51 OCBOEHHUS TUCUMILINHBI.

Ipumepwbl onucanus pazHvix 6U008 HAUMEHOBAHUL YHEOHOU TUMePamypbi.

1) eLIBRARY.RU [Onexmponnwiii pecypc]: snekmponnas oubiuomexa / Hayu.
anekmpoH. 6-xa. — Mockea, 1999 — . Peoxxcum docmyna:
http://elibrary.ru/defaultx.asp — 3. pyc., anen.

2) Moodle [Dnekmponnuiii pecypc]: cucmema eupmyanvroco obyuenuem: [baza
oannwix] / [ae. coc. yn-m. — Maxauxana, 2. — Jlocmyn uz cemu J{I'Y unu, nocne
peaucmpayuy u3 cemu YH-ma, uz 1000t mouKu, umeroujeti 00Cmyn 8 UHmepHem. —
URL: http://moodle.dgu.ru/

3) Onexmponnwviti kamanoe HBE JII'Y [Onexmpounsiii pecypc]: 6aza oanmnvix
cooepoicum cgedeHusi o0 6cex 6uoax Jaum, nocmynarowux 6 ¢ono HBE
HI'V/]lacecmanckuti eoc. yH-m. — Maxaukana, 2010 — Pescum Oocmyna:
http://elib.dgu.ru, ceob600mwiil.

4. Buoeokypcul nexyuti. 1) https://www.coursera.org/ 2) https.://www.udacity.com/
5. Dopymul no KomnvlOmepHbIM ~ HAYKAM U  npozpammuposanuro: 1)
www.stackoverflow.com 2) http://www.cyberforum.ru/

10. MeToauyeckue yKa3aHus JJI 00y4aIOIMXCH MO0 OCBOCHUIO TUCIMIIMHBI.



http://matlab.exponenta.ru/books/annot4.php#001
http://matlab.exponenta.ru/books/annot4.php#001
http://matlab.exponenta.ru/books/annot4.php#011
http://matlab.exponenta.ru/books/annot4.php#011
http://matlab.exponenta.ru/books/annot4.php#013
http://matlab.exponenta.ru/books/annot4.php#013
http://elib.dgu.ru/
http://www.cyberforum.ru/

[Tpu permennn 1aOOPATOPHBIX 3aJaHUN MPOTPAMMHUCTCKUAN MOAXO]l HEMPEMEHHO
JOJDKEH IPUCYTCTBOBATH (0€3 HEro peuieHue He OyJeT MOJHOLEHHBIM), OJIHAKO,
OH HE JOJDKEH 3aclIOHATh CYry0O MaTeMaTH4ecKue ([J0Ka3aTelnbCTBO U Ap.) U
AIITOPUTMHUYECKHE (TIOCTPOCHUE, ONTUMHU3ALMs, BepUPUKALUS U JAp.) ACHEKTHI.
CamocTtosTenbHass paboTa CTYJEHTOB CKJIAAbIBAaeTCs MU3: - M[popabOTKu
PEKOMEH/I0BAaHHOIO0 MaTepuaia (HacTOSTEIbHO PEKOMEHYETCS CaMOCTOATEIbHOE
IPAKTUYECKOE PEIIEHUE BCEX YNPAKHEHWN); - HM3YyYEHUS PEKOMEHI0BAaHHOU
JUTEpPaTyphl U MaTEPHAIOB COOTBETCTBYIOIIUX (DOPYMOB MHTEPHET; - MOATOTOBKH
K OTYETaM MO JIabOpaTOPHBIM paboTaM; - MOATOTOBKH K cllade MPOMEXKYTOUHBIX
dbopm KOHTPOJS (KOHTPOJBHBIX paboT u caade pedepara). [laker maGopaTopHBIX
3aJlaHAl pacCYMTaH Ha ceMecTp. PEeKOMeHyeTcsl BBINOIHATh U CAABaTh 3aJaHUs
CBOEBPEMEHHO C NMPOXO0XKJAECHUEM COOTBETCTBYIOLEIO MaTepuaa.

11. Ilepeyenr UHGPOPMANMOHHBIX TEXHOJOIHI, HCHOJb3yeMbIX MpH
OCYHIECTBJICHMH 00pa30BaTeJIbHOI0 MNpoHecca M0 AUCHHUILIMHE, BKJIKYAs
nepeYyeHb MPOrpaMMHOr0 odecrmeYyeHusi U MH(OPMANUOHHBIX CIPABOYHBIX
CHUCTEM.

JUJist  yCIenmrHoro OCBOCHHSI JAUCIUIUIMHBI, OOYYaroNIMiiCsS HUCIOJIb3YyeT
CIEAYIOIIME  IPOrpaMMHBIE  CPEACTBA: IMAKEThl JUIA  PELIeHUs  3a1ad
MaTeMatudeckoro nporpammupoBanus: MathCAD u Mat LAB.

12. Omnmucande MaTepUAIbHO-TEXHUYECKOM 0a3bl, HeEOOXOAUMOM ISl
OCyILIeCTBJICHHSI 00Pa30BaTEeJILHOI0 MPoLecca Mo JUCUMUILIMHE.

4 KOMIIBIOTEPHBIX Kjacca Ha (aKyJIbTeTe MAaTEMAaTUKHA M KOMITBIOTEPHBIX HayK (40
KOMITBIOTEPOB), OCHAIIIEHHBIX ay/IM0 W BHUI€OANNapaTypoi



