Mathematica 4.2

3aaarue Ne3

20 okTs6ps 2008 r.

AHHOTALMSA
Ha mepBoM 3aHsATHE HEOOXOAMMO MO3HAKOMUTCS € TPpaUIeCKUME BO3MOXHOCTSMHU CHCTE-
MbI. HeoOxomuMo paccMOTpeTh OCHOBHBIC TpaduiecKrue (YHKIHH ABYMEPHOH M TpeXMEpHOU
rpa¢uku. [103HAKOMUTCSI ¢ OCHOBHBIMH BO3MOXXHOCTSIMH UX HACTPOMKH.

2D rpajduka

I'paduxku pyHkumu
3ananmne Nel

[TocTpouts rpaduk dhyHKIIMHU, 3a1aHHON (hopmymon
f(z) =sin(7x) - exp (—(w - 2)2> :

Odopmurts ero cornacHo npumepy (¢aitn Figl.eps).

3aganne No2

I'padudgeckim crocoOOM JOKaIU30BaTh KOPHU ypaBHeHHs 3 * cos(x) — log(z) = 0. [Ipumep BbImo-
Henus — ¢aiin Fig2 5.eps.

3aganne Ne3

Ha oxmxom rpaduke otobpa3uth aABe QyHKIHH, 3aaHHbIe hopmynamu: y;(z) = sin(x) u yo(z) =
cos(x). OpopMuth rpaduk, Kak MOKa3aHO HA pHCYHKe B (aiine Fig6.eps.

Samanue Ne4

KacarenbHas kak mpenenbHoe nojokeHHe cekyuiei. IlocTpoiite coBmecTHble rpaduku QpyHKIMU
f(z) = sin(x), kacarenpHOU K TpaduKy 310# DyHKIHK B Touke £ = 1.0 M MATH CEKyIINX, MTPOXO/Is-
mux gepe3 Touky (1.0, f(1.0)) u touku (1.0 — j0.04, f(1.0 — j0.04)), j = 1,2,3, 4,5 Ha uaTEepBaIC
or —1.0 mo 2.5. Okpacere rpaduk GyHKIMU f() B CHHHUIL, KacaTeJIbHYIO B KPACHBIN W CEKYIIHE
B 3esieHbIH 1BeTa. [lonbepure TOMMHY KPUBBIX TakK, YTOOBI pUCYHOK ObUI HanOoJiee BbIpa3UTENIeH.
Odopmuts Tpaduk, Kak MokazaHo Ha pucyHke B ¢aiine Fig7.eps.

Touyeunsbie rpapuxn
3aganue Ne5

3aman omHOMepHbI Habop manueix {—1.3,0.1,3.0,5.0,4.5,2.0, —3.0}, mpencrapmstomuii coboit
CPEIHIOI0 TeMIIepaTypy ¢ BOCKpeceHbs 1o cy0060Ty. [locTputh ToueuHsbli rpaduk M3MEHEHUS TeM-
nepatypsl 3a Heneno. OpopMuts rpaduk, Kak mokazaHo Ha pucyHke B (aiine Fig8.eps.



3aganue Ne6

Oto6pazuts 5000 TOYeK, & U Y KOOPJHHATHI KOTOPBIX MPEICTBAISAIOT COOOM CiTydyaifHbIe YnCIia, paB-
HOMEpHO pactipe/eseHnsie B quanasone [0, 1]. Opopmuts rpaduk, Kak MoKa3aHoO Ha PUCYHKe B (aii-
ne Fig9.eps.

3ananue Ne7

[Toctpouts ToueuHslit rpaduk GpyHkiwu sin(z) exp(—x). Touku, KOTOpbIE HEOOXOAUMO OTOOPA3UTH
Ha rpaduke pacroioxeHsl B auanazone [0, 6] ¢ marom 0.2. Odopmuth rpaduk, Kak Moka3aHo Ha
pucyHke B (aiine Figl0.eps.

3aganue Ne§

3azaH AuManazoH 3HaueHuil 1 nepemeHHol — aprymenra ¢ = 0,0.2,...,5.8,6. Ilo cniucky — ap-
TYMEHTY co31aTh Tabnuiy 3HauyeHuit Gpynkunn f(z) = sin(z) - exp(— cos(z)) u MOCTPOUTH TOYECU-
HBIM rpaduK, coeNuHUB TOYKU JUHUAMH. OpopMuTh rpaduk, Kak MOKa3aHO HA PUCYHKe B (aiiie
Figll.eps.

KomOunupoBanHubie rpagukun
3ananue Ne9

Bamano aBe Gyukimu f(z) = cos(z)log(z) u z(t) = exp(it). [locrpouts rpaduk GyHKmum Im <f(z(a:)))
B Toukax z = 0.0,0.2,...,27. Ha rpaduke 1OKHBI OBITH OTOOPAKEHBI TOUKU U JIMHUH, UX COCIH-
Hstomue. OpopMuTh rpaduk, Kak MokazaHo Ha pucyHke B daiine Figl2.eps.

3aganue Nel(
DyHKIUS 3a1aHa CICAYIOIIMM YpPaBHECHHEM

2 mpuzx < —1

flx)=¢ 2 mpu — 1<z <2
4 npu x > 2

IToctpouTs rpaduk nanHoi GyHkuun st @ € [—3, 3]. OhopMuTh rpaduK, Kak MOKa3aHO Ha PUCYHKE
B ¢aitne Figl3.eps.

3aganue Nell

OyHKIM 3a/1aHa CIEIYIOIUM YpaBHEHUEM

0 mpu x < 0
flx)=X 22—24+05 mpul<z<l1
r? —sin(rz?) nmpmz > 1

[MoctpouTts rpaduk nanHo GyHkumn st ¢ € [—2, 2]. OpopMuTh rpaduk, Kak MOKa3aHO Ha PUCYHKE
B daiine Figl4.eps.

IIpumuTHBBI AByMepHO# rpaduxu

3aganue Nel2

Hcmonb3yst “IpUMUTHBBI” TByMEPHOHN TpadUKH CO3/1aTh PUCYHOK, aHAJIOTHYHBIN PUCYHKY B (aiiie
Figl5.eps.



I'padpuxu mapamMeTpuvyecky 3aJaHHBIX (PYHKIUT

3aganue Nel3

[ToctpouTsh rpaduk mapaMeTpuyIecKH 3amaHHOi (yHKuun r = cos(3t), y = sin(2t) u ohopmuth
COTJIaCHO PHUCYHKY B ¢aiine Figl6.eps.

3aganue Neld

OyHKIMS 33/1aHa B TapaMeTpudeckoil popme x = a-cos?(t)+b-cos(t), y = a-cos(t)-sin(t)+b-sin(t).
Ha oxgxom rpaduke mocTpouts rpaduku QyHKIMH CO CISAYIOUMMH apameTpamu: a; = 6, by = 15;
as = 6, by = 8; a3 = 6, bs = 3 1 opopMuTH cornacHo nmpumepy (pucyHok B aiine Figl7.eps).

3ananue NelS

HapucoBars rpaduk QpyHKIINH, 3aJaHHON YpaBHEHHEM B MOJIIPHBIX KOOPUHATAX p = 3-Re( 2-cos(2- t))

1 opopMuUTH coriiacHO mpumepy (pucyHok B (aitie Figl8.eps).

3D rpajuxka

KonrypHnsbie rpagpuxku
3aganue Nel6

I'padpuueckum criocoOoM JTOKaIN30BaTh BCE KOPHU YPaBHEHHS
P~ 207 +3=0

[Ipumep odopmiienus rpaduka nokasza Ha pucyHke B ¢aiine Figl9.eps.

3aganune Nel7

[TocTpOUTh KOHTYpHBIN rpaduk mo ToukaMm (GyHKINH, 3aJaHHON ypaBHeHUEM f(z,y) = xsin(2y) +
ysin(3x), ecnu nepeMeHHsie x,y € [—m, 7| u m3Mmensitores ¢ marom 0.1. Tlpumep odopmiteHus
rpaduka nokasaH Ha pucyHke B (aiine Fig20.eps.

3ananue Nel8

[ToCTPOUTHL KOHTYPHBIH rpaduK 1Mo Toukam GpyHKIMH, 3aJaHHON ypaBHeHueM f(x,y) = x> +y>, ecm
nepeMeHHsble &, y € [—2, 2], u u3menstores ¢ marom 0.1. TIpumep odopmieHns rpaduka mokasaH Ha
pucyHke B (aiine Fig21.eps.

I'padpuxu niaoTHOCTH
3aganue Nel9

[TocTpouTh rpadMK MIIOTHOCTH MO TOUKaM (DyHKIMH, 3a1aHHOM ypaBHeHueM f(x,y) = sin(x? +y?),
ecnu nepemennsie x,y € [—3,3]. [Ipumep odopmieHus rpaduka MOKa3aH HA PUCYHKe B (aiiie
Fig22.eps.



3aganue Ne2(

[MTocTpouTh rpad¥K MIOTHOCTH IO TOYKaM (GYHKIINH, 33IaHHO# ypaBHeHHeM [ (z,y) = sin(z) cos(y),
ecid TIepeMeHHbIe TiepeMeHHbie T,y € [—3, 3|. [Ipumep opopmierus rpaduka MoKa3aH Ha PUCYHKE
B (paiine Fig23.eps.

3apanme Ne2l

[MocTpouTs rpaduK IIIOTHOCTH 110 ToUKaM (yHKIMHM, 33[aHHON ypaBHeHueM f (z,y) = sin(z°3/42)+
cos(y*®/47), ecnn nepemennsie nepemennas x € [0, 4.78], a nepemennas y € [0, 5.76]. [lepemennbie
u3Menstores ¢ marom 0.2. [Tpumep opopmiienus rpaduka nmokaszan Ha pucyHke B ¢aiine Fig24.eps.

IMocTpoenue nmoBepxHocre no gpopmyJiam

3ananne Ne22

[TocTpouTs rpaduK TPEXMEPHOM MOBEPXHOCTH, 3a1aHHOM popmymnoii: f(z,y) = log(z?+y?) sin(z?—
y?). [lepemennbie x,y € [—1,1|. lpumep odopmienns rpaduka nokasan Ha puUCyHKe B (aiine
Fig25.eps.

3aganue Ne23

[ToctpouTs rpaduk TpeXMepHOU MOBEPXHOCTH, 3a1aHHO Gopmymnoit: f(z,y) = Im(sec(z+1iy)), ec-
JIM IepeMeHHbIe iepeMeHHas © € [—3, 6], a mepemenHas y € [—2, 2]. Ilpumep opopmieHus rpaduka
MoKa3aH Ha pucyHke B ¢aiine Fig26.eps.

3aganue No24

[TocTpouts rpaduk TPEeXMEPHOl MOBEPXHOCTH, 3aaHHON dopmynoit: f(z,y) = sin(zy). [lepemen-
Hble z,y € [—3, 3]. IIpumep odopmieHus rpaduka nokazan Ha pucyHke B daiine Fig27.eps.

IocTpoeHue nMoBepxXHOCTEH MO TOYKAM
3aganue Ne25

[ToctpouTh rpaduK TPEXMEPHOH MOBEPXHOCTH, 3aJaHHON Gopmymnoit: f(x,y) = sin(zy) no Toukam.
Touku umerot kKoopauHathel x,y € [0, 1.57|. Koopaunara x uamensiercst ¢ marom 0.1, a koopauHara
y — c marom 0.2. [Ipumep odopmienus rpaduka nokasan Ha pucyHke B Qaiine Fig28.eps.

3amanue Ne26

[TocTpouts rpaduk TPEeXMEpPHOIl MOBEPXHOCTH, 3amaHHOU (Gopmynoit: f(x,y) = sin(x)cos(y) mo
ToukaM. TOYKM UMEIOT KOOpAUHATH ¥,y € [—m, 7]. Koopaunarsl x u y usmensitorcs ¢ marom 0.1.
[Ipumep odpopmiienus rpagduka nokaszaH Ha pucyHke B ¢aiine Fig29.eps.

3amanne Ne27

[TocTpouTh TpaduK TPEXMEPHOU TTOBEPXHOCTH, 3aaHHON hopmyioit: f(z,y) = sin(z?+y?) /22 + y?
1o ToukaMm. TOYKH UMEIOT KOOpAHHATHI X,y € [—, 7]. Koopmunatse! x u y u3meHstotcs ¢ marom 0.1.
[Tpumep odopmiienus rpaduka nmokazan Ha pucyHke B (aiine Fig30.eps.



I'padpuxu mapamMeTpuvyecky 3aJaHHBIX (PYHKIUT

3aganue Ne28

DyHKUMs 33aHa MapaMeTpudecku ypaBHeHusiMu: x(t) = cos(t), y(t) = sin(t), z(t) = t/3. Io-
crpouts ee rpaduk npu ¢t € [0, 15]. [Ipumep odopmiienus rpaduka mokasaH Ha puCyHKe B (daiine
Fig31.eps.

3ananme Ne29

[TocTpouts rpaduk TpeXMEpHOH MOBEPXHOCTH, TApaMETPUUECKU 3a1aHHON YPAaBHEHUSIMHU:

z(u,v) = (24 cos(v/2)sin(u) — sin(v/2) sin(2u)) cos(v),
) = (24 cos(v/2)sin(u) — sin(v/2) sin(2u)) sin(v),
z(u,v) = sin(v/2)sin(u) 4 cos(v/2) sin(2u),

. IToctpouTts rpaduk mosepxHocTH, eciu u, v € [0, 27|, [Ipumep odopmieHus rpaduka MokasaH Ha
pucynke B Qaiine Fig32.eps.
3aganue Ne30

[TocTpouts rpadguk TpexmMepHOU MOBEPXHOCTU ¢ BbIpe3oM. [loBepXHOCTH 3a/1aHa apaMeTpUUECKH
IIPU ITOMOIIY YPABHEHUM:

@R

(u co
(u, v) = s (U)COS(U),
( sin

N

IToctpouts rpaduk mosepxuoctu (u € (6,27 + 5], v € [—7/2,7/2]). llpumep odopmieHus rpadpuka
MokasaH Ha pucyHke B ¢aiine Fig33.eps.
3aganne Ne31l

[TocTpouth Ha ogHOM rpaduke ABE TpeXMepHblEe MOBEPXHOCTH. [loBepXHOCTH 3aaHbl apaMeTpH-
YECKHU IIPY MIOMOINY YPaBHEHUM:

z1(u,v) = 4.8sin(u), xo(u,v) = v,
y1(u,v) = 4.8 cos(u), yo(u,v) = 2.8sin(u),
21 (u,v) = v, 29(u,v) = 2.8 cos(u),

[ToctpouTs rpaduK MOBEPXHOCTEH, eci u, v € [—2m, 27]. [Ipumep odopmierns rpaduka mokasa
Ha pucyHke B ¢aiine Fig35.eps.

KomOunupoBanubie rpaguxu
3aganue Ne32

[TocTpouTh KOMOWHUPOBAHHBIH IPapUK ABYX TPEXMEPHBIX, APAMETPUUCCKH 3aIaHHBIX TIOBEPXHO-
creil. [lepBast MOBEpXHOCTH 3aqaHa ypaBHeHHAMU: z(u,v) = vsin(u), y(u,v) = vcos(u), z(u,v) =
u. Tapamerp u € [0,12], a mapamerp v € [—1.5,1.5]. Bropasi moBepXHOCTh 3a/laHa YPaBHECHUSIMU:
z(u,v) = cos(u)(2 + cos(v)), y(u,v) = sin(u)(2 + cos(v)), z(u,v) = 6 + sin(v). Jnst nocrpoeHus
atoit moBepxuoctu u € [0, 27— 1], av € [0, 27]. [Ipumep odopmieHus rpaduka Moka3aH Ha PUCYHKE
B (aiine Fig36.eps.



IIpuMHUTHBBI TPEeXMEPHOH rpauKu
3aganue Ne33

[Ipu nmomouym “npUMHUTUBOB” TpeXMepHOU rpaguku HapucoBarh 80 MajJeHbKUX KyOMKOB, Clyyail-
HBbIM 00pa3oM pacroyiokeHHbIX B OombiioMm KyOe. Ilpumep odopmnenus rpaduka nokazaH Ha pH-
cyHke B (aiine Fig37.eps.

CHeIIHaJII)HI)Ie BO3MOKHOCTH

AHUMALIUA

3ananue Ne34

Cosnarh aHUMAUMOHHBIH rpaduk Gynkumu f(x) = nsin(z)/z. llepemennas x € [—15,15], a na-
pamerp n € [0.1,1.0] u mensercs ¢ marom 0.05. TIpumep odopmiteHHs] aHUMAIIMOHHOTO TpaduKa
MOKa3aH Ha pUCyHKe B ¢ailne Annim.nb.

3aganne Ne35

Co3path aHUMaMOHHBIN rpaduk kacareapHO# K ¢yHkimu f(x) = xsin(z) npu x € [0, 15]. Kaca-
TenbHas Kacaetcs rpaduka GpyHkuuu f(x) B Toukax xo € [2, 14] ¢ mrarom 0.1. [pumep odopmitenust
aHMMAIMOHHOTO TpaduKa Moka3aH Ha PUCYHKE B (aitne Annim.nb.



