PABOTA B CUCTEME «-MATHEMATICA»
WORK IN THE MATHEMATICA SYSTEM
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NHANBUAYAJIBHOE 3AJJAHUE Ne 1.
PABOTA B CUCTEME «MATHEMATICA»

INDIVIDUAL TASK Ne 1.
WORK IN THE MATHEMATICA SYSTEM

Bech TexcT B cucteMe HabHpaeTcs aHIIUMCKHMH OykBaMH (KpoMe KOMMEHTapHeB, OOJIbIINE M Majble OyKBBI Pa3/IHM4YalOTCs) Kak B TEKCTOBOM
penakrope Word. Jljist 3amycka Ha HCHOJIHEHHE KYPCOP YCTAHABJINBAETCS B CTPOKY, KOTOPYIO XOTHM BBIYHC/INTB, H HazkuMaeM kiaasuwn Shift+Enter.

All text in system is typed by the English letters (except comments, capital and small letters differ)
as in a text editor of Word. For start on execution the cursor is installed at line which we want to calcu-
late, and we press the Shift+Enter keys.

B paGote nponuchiBaeTcs HHIMBHAYAIbHbIH KOI(QHUMEHT ISl KaKI0I0 3a/aHus, onpeaeasiemMblii no gopmyne P = K*n/m,rue

k - HOMED I10 KYpHAJIbHOMY CIIUCKY; n - HOMED 3aJaHus; m - YACJIO JHA 3aHATHUSA.

The individual coefficient for each task determined by a formula p =k *n/m .where registers in
work k - number according to the journal list; n - number of a task; m - number of day of occupation.

Ecmnu B pe3ynbraTe BEIMUCICHHI pon3omnien cOoii, To HeoOxoaumo B MeHI0 BbIOpaTs Evaluation u ocymectButs Boixon us siapa Quit Kernel u 3a-
TeM, 3aIyCTUTh s1po 1o HoBol Start Kernel.

If calculations were resulted by failure, then it is necessary to choose Evaluation in the menu and
to carry out an exit from a kernel of Quit Kernel and then, to start a kernel on new Start Kernel.

HWmena ¢yHknuii numyTes ¢ 60/1b1I0i OYKBBI, 2 aprYMeHThI (YHKIMH 3aK/II0YAI0TCS B KBa/[paTHbIe CKOOKH, Nepe4yncienus — B Gpuryp-
Hble ck00KkHU. Hanuume «Touky ¢ 3amsiToil» B KOHIIE KOMAaH/IbBI TOBOPHT O 3allpeTe BBIBOAA HA KPAH JaHHOI HH(MOPMAIIHH.

Names of functions are written from capital letter, and arguments of function consist in square
brackets, transfers - in braces. Existence of "semicolon™ at the end of team speaks about a ban of a con-
clusion to the screen of this information.

3a mocTaHOBKO# 3aauu NPUBOAUTCA THUIIOBAsA CX€Ma €€ PCIICHUS.

Behind a problem definition the standard scheme of its decision is provided.

I'paduueckas Gpynkuus Plot mossomser crpouts rpadukn pyHknun Y = f (X) B IBYMEPHOM NPOCTPAHCTBE B NPSIMOYTOJIBHOI CHCTEME KOOPIHHAT.
The graphic Plot function allows to build function graphs y = f (X) in two-dimensional space
in rectangular system of coordinates.

—X+1 %

N‘.’ 1 IMoctponts rpadux Gpyskuun Y = X *e P+ Sin X Ha orpeske X € [0, 4] .

To construct a function graph y =x*e™ " * p+Sinx on a piece x [0,4].
n=1;k=3:m=4; p=mn/E=xn; '
¥=X*x Exp [-Xx+1] »p+ 5in[x] :
Plot [y, {x, 0, 4}]

CnpaBa KBaJpaTHbIC CKOOKH - 3TO KaK Obl JINCTBI TETpaau.

On the right square brackets are as if sheets of a notebook.

—X+1 %

Ne 2. ToctponTs rpadukn Gynkumit Y = X *e p, g=0.5x, v=p*sin(3x—1) naorpeske x [0,3].

To construct function graphs y = x*e™**p, g =0.5x, v= p*sin(3x—1) on a piece X €[0,3].
n=2;k=3:m=4; p=k/m«xn;

¥=XwExp [-x+ 1] »p;
Plot [{¥, g, 3in[3xx-1] »xp}, {x, 0, 3}]

g=0.3»x;

N o 3 IMocTpouts rpaduk GpyHKIMH, 331aHHON B BUJE TaOIMIIBI U aHaiuTHYecku J = P |2 Sin 0.5X| + CO0S X na onHOM rpaduke.

To construct a function graph, set in the form of the table and analytically g = p|28in 0.5x|+ Cos x
on one schedule.

X

1

2.3

3.7

5.2

7.3

9.8

12

145

18

y

2.4

4.8

7.6

12

13.6

11.8

7.2

5

2.1




:n=3;k=3m=4; p=E/mxn;

F={{1, 2.4}, {2.3, 4.8}, {3.7, 7.6}, {5.2, 12}, {7.3, 13.6}, {9.8, 11.8}, {12, 7.2}, {14.5, 5}, {18, 2.1}}:
g=px»Abs[2+3in[0.5»x]] + Cos[x]:

fl1 = ListPlet[f, Axeslabel —+ {"x", "[(x)"}, PlotStyle + PointSize[0.02] , PlotRange »+ A11, AxesOrigin -+ {0, 0}]:
f2 = Plot[g, {x, 1, 18}]:

Show[f1, £2]

NQ 4 Ioctpouts 3Drpadux § = Sln( pX2 + yz) wn —3< X <3, —2< Yy <2 cucnons3oBaHHEM CTAHIAPTHOH MOKITIOYAEMOi GUGIHOTEKH.

To construct 3Dgrafik for g =Sin(px®+y?®) for -3<x<3, —2<y <2 with use of the standard
connected library.

= Needs ["PlotLegends™"]
n=4:k=3:m=4; p=m/Ekxn;
Plot3D[Sin[pex*2+ v*2], {x, -3, 3}, {7, -2, 2}]

Ne 5. Hocrponts Heckomsko pasHOLBETHEX MaPOB ¢ TpaHEHTHOH 3ATHBKOI.
To construct several multi-colored spheres with gradient filling.
E=3;m=4:n=5; p=mn/Exn;
Table [Graphics3D[ {Black, Specularity[c, m], Sphere[]}, Lighting -+ "Heutral"],
{c, {Bed, Green, Bluell]

NQ 6 Peienne ypaBHeHHil B aHAJIMTHYECKOM BH/Ie OCYIIECTBISICTCS ¢ oMolbio (yHkimu Solve, a B unciaenHoM Buae — ¢pyukuueit NSolve.

The solution of the equations in an analytical look is carried out by means of the Solve function,
and in a numerical look - the NSolve function.

PemuTh  crnemyioliee  KBaJpaTHOEe  YPABHEHHE. To solve the followi ng quad ratic eq uation:

2x* +3x—p-1=0.

n=6: k=3:m=4; p=k/mxn;
Solve[2xx*2+3xx-p-1=-0, x]
HSolve[2#x*2+3xx-p-1=10, x] i

Ne 7. pewms CHCTeMy JABYX JIHHEi{HBIX ypaBHenHii B anamutuieckom suge. | O solve system of two linear equations in an ana-
Iytical look: {aﬂ"l Fagk, =0 =P
X, +8yX, =D,
:n=7; E=3;m=4; p=k/m=n;
fl=allwxl+al12 #x2 == bl-p;
f2 =221 »x]l +322 »X2 = b2;
Solve[{f1, £2}, [x1, x2}]
PemmTs cHeTemy Tpex ypasemnii B unciennom suze: 10 SOIVE system of three equations in a numerical look:
3px, —4X, +2X, =-1
X, +7TPX, —2X%, =—4
2% + 71X, +3pX; =3
c fl=3wpwx]l -4xx2 +2xx3=--1;
F2=x1+Twpwx?-2x3==-4;
E3=2%xX]l +T»X2+ 3w Pwx3i=-3;
WSolve[{fl, £2, £3}, {x1, x2, x3}]

Ne 8. Haiim NepBylo  mpomssomiylo ot (ymkumit: 10 find the first derivative of functions:
f(x)=apx’ +bx—c—1, g(x)=(sinx+ pcosx)>-3.
=8 Ek=3:m=4;n=8; p=kE/mxn; ]

Dliaxpex*3+bwrx-c-1, x]




Simplify [%]
Oyuxuust D[(STin[x]+p Cos[x])"2-3,x] maer pasBepHyTslii pesynsTatr quddepentmposannst, a Gpyrxuus SImpliFy[%] npeobpasossiaer (ympo-
II{a€T) ITO BBIPAXKCHHUE.

Function D [(Sin[x] + p Cos[x]) ~2-3, x] yields the developed result of differentiation, and the
function Simplify[%] transforms (simplifies) this expression.

s D({Sin[x] + pxCos[x]) *2 -3, x]: ]

N‘_’ 9 JUnst BEIYUCIICHNS. HHTErPajioB IpUMEHseTcs TM00 3HaY0K HHTerpana, oo gpynknus Integrate. IlpuMeps! BEMHCICHHS HHTETPAIOB IIPHBEC-
HBI HIDKE (3Ha4eHue p Beraucisiercs B Nel).

Either the badge of integral, or the Integrate function is applied to calculation of integrals. Exam-
ples of calculation of integrals are given below (value P is calculated in Ne 1).
s E=3:m=4;n=9; p=k/mxn: .
f=p+2 %X ny+4duex"2xy"2
Integrate[f, {x, a, b}, {v, a, b}]

Integrate[f, {x, 1, 2}, {v, 1, 2}] j

HIntegrate[f, {x, 1, 2}, {y, 1, 2}] 1
Ne 10. Myssika B cucteme «Mathematica» peanusyercst komanoii Play.
Music in the Mathematica system is realized by the Play team.

) , 1004k
n=10; k=3;m=4; p=k/mwxn; Play[sln[m],{t,_-t,u]
-l + *

N‘_’ 1 1 Amnnmarus B cucteme «Mathematica» peanusyercst komammoit Animate.
Animation in the Mathematica system is realized by the Animate team.
=n=11; E=3'm=4; p=E/mxn;
Animate[Plot[Sin[a x] + Sin[bx], {x, 0, n}, PlotRange + 2], {&, 1, p}, {b, 1, n}] ]

Ne 12. konesanne vasranxa ompezienseTcs pemeHneM audpepeHnnanbHOM 3a1aun

Fluctuation of a pendulum is defined by the solution of a differential task
2

dv :
—2+gsmv:0 at t=0 v=0,andat t=055 v=2

dt® | m
k=3;m=4;n=12; p=k/m%n; g=9.82;1=p;
z = NDSelve[{v''[t] = -g/1l=Sin[v[t]], v[0] =0, v[0.55] ==« /m}, v[t], {t, O, 40}];
Plot[{v[t] /. z}, {t, 0, 40}]



UHIUBUAYAJIBHOE 3AJIAHUE Ne 2.
PABOTA B CUCTEME «MATHEMATICA»

INDIVIDUAL TASK Ne 2.
WORK IN THE MATHEMATICA SYSTEM

Bech TekcT B cucteMe HabMpaeTCs aHTIIMHCKHIMH OyKBaMU (KpoMe KOMMEHTapueB, OOMblIMe M Maybie OYKBBI PAa3JIMYAKOTCs) KaK B TEKCTOBOM
penaxrope Word. Jliist 3amycka Ha HCIOJIHEHHE KYPCOp YCTAHABIMBAETCS B CTPOKY, KOTOPYIO XOTHM BBIYHC/IMTD, M HakuMaeM Kiaasuim Shift+Enter.

All text in system is typed by the English letters (except comments, capital and small letters differ)
as in a text editor of Word. For start on execution the cursor is installed at line which we want to calcu-
late, and we press the Shift+Enter keys.

B paGore nponuchIBaeTcss HHAMBHAYAJIbHBIA KOIQQUIMERT NI KaXA0ro 3aJaHusl, onpeaeisieMblii mo gopmysne [P = K*n/m,rae
K - nomep mo xypHansHoMy crucky; N - Homep 3amanus; M - yucio aus 3aHATHA.

The individual coefficient for each task determined by a formula p =k *n/m.where registers in
work Kk - number according to the journal list; n - number of a task; m - number of day of occupation.

Ecin B pesynbrare BhlYHCIICHUH nponsoruen cOoii, To HeoOxoxuMo B MeHIo BbiOpats Evaluation u ocymectsuts Boixon u3 sapa Quit Kernel u 3a-
TeM, 3aIyCTUTD SO mo HoBoi Start Kernel.

If calculations were resulted by failure, then it is necessary to choose Evaluation in the menu and
to carry out an exit from a kernel of Quit Kernel and then, to start a kernel on new Start Kernel.

Hmena ¢pyHkuuii numyres ¢ 60J1b1I0H OYKBBI, 2 apryMeHTbl (yHKIHMH 3aKJII0YAK0TCS B KBaJPaTHbIe CKOOKH, NepevucieHns — B puryp-
Hble ckoOKH. Hannune «To4ky ¢ 3amsToii» B KOHIIE KOMaH bl TOBOPUT O 3alIpeTe BBIBO/A HA SKPaH JaHHOI MH(OpManuy.

Names of functions are written from capital letter, and arguments of function consist in square
brackets, transfers - in braces. Existence of “semicolon” at the end of team speaks about a ban of a con-
clusion to the screen of this information.

3a MmocTaHOBKOMI 3ala4yy NIPUBOJUTCA TUIIOBAsA CXEMa €€ PCIICHUS.

Behind a problem definition the standard scheme of its decision is provided.

I'paduueckas ¢pynxuus Plot mo3somser crpouts rpadpuku Gpynkuun y = f (X) B IByMEPHOM IIPOCTPAHCTBE B IPAMOYTOJIbHOM CHCTEME KOOPAUHAT.
The graphic Plot function allows to build function graphs y = f (X) in two-dimensional space
in rectangular system of coordinates.

N‘.’ 1 . IToctpourts rpaduk ¢yskumn Y = X — €~ y b p+ SinX na orpeske X € [0,5] .

To construct a function graph y = x—e " * p+Sin x on a piece x [0,5].

n=1;k=3; m=4; p=nmn/Exn;
¥=X- Exp [—'vx+l ] » P+ Sin[x]:
Plot [y, {x, 0, 5}]

CnpaBa KBaJpaTHbIC CKOOKH - 9TO KaK Obl JINCTBI TETpaau.

On the right square brackets are as if sheets of a notebook.

—X+1 %

Ne 2. riocrponrs rpadmkn dymxuuii y=x+e p, g=05x-1, v=p*sin(3x—1) naorpeske x €[0,3].
To construct function graphsy=x+e " *p, g=05x-1, v=p*sin(3x—1) on a piece
x €[0,3].
n=2:;k=3:m=4; p=k/mxn;:
F=X+Exp [-x+1] = p: g=0.5»x-1;
Plot [{¥, g, Sin[3»x-1] »p}, {x, 0, 3}]

Ne 3. Hoctpouts rpadux dynxuum, 3agannoi Tabmanon § = P |2 Sin 05X| *CO0S X Ha onroum rpaduxe.

To construct a function graph, set in the form of the table and analytically g = p|28in 0.5x|+ Cos x
on one schedule.



X

1

2.3

3.7

5.2

7.3

9.8

12

145

16

y

1.8

4.8

7.6

12

13.6

11.8

7.2

2.1

n=3;k=3;m=4; p=E/mxn;

f={{1, 1.8}, {2.3, 4.8}, {3.7, 7.6}, {5.2, 123, {7.3, 13.6}, {9.8, 11.8}, {12, 7.2}, {14.5, 5}, {16, 2.1}};
g=pwAbs[2x51in[0.5»x]] » Cos[x]:

fl1 = ListPlot[f, Axeslabel » {"x", "f(x)"}, Plot3tyle + PointS5ize[0.02], PlotRange + All, AxesOrigin —+ {0, 0}]:
£2 = Plot[g, {x, 1, 18}]:

Show[f1, £2]

Ne 4. Toctpouts 3Drpadux g = 2 Cos( p(X2 + yz)) ag —3<X<3, —2<y<2 cucnons3oBaHNeM CTaHAAPTHO# MOAKTOYaeMoii GuGHOTe-
KH.

To construct 3Dgrafik for g =2Cos(p(x*+y?)) for -3<x<3,
standard connected library.

—2<y<2 with use of the

Heeds ["PlotLegends~"]
n=4:k=3;m=4; p=mn/Exn;
Plot3D[2«Cos[pwx (x*2 +y7*2)], {x, -3, 3}, {v, -2, 2}]

Ng 5. HOCTpOI/ITB C IIOMOIIBIO TaTYHUKA CJ'Iy‘-IafIHLIX YHUCEJI Pa3HOLBETHBIC IIAPHI C rpa[[I/IeHTHOﬁ 3aJTUBKOM.

To construct with the help of the random number generator multi-colored spheres with gradient filling.

E-3;m=4:n=5; p=m/Exn:
Graphics3D[{Table[{Specularity [White, 20] , RGBColor [RandomBeal [1, {31]],
Sphere [RandomBReal [10, {3}], RandomReal [{.5, 1111}, {E+m}]}]

NQ 6 Peienne ypaBHeHHil B aHAJIMTHYECKOM BH/e OCYIIECTBISICTCS ¢ IOMOIIbi0 (yHkimu Solve, a B unciaenHoM Buae — ¢yukuueit NSolve.

The solution of the equations in an analytical look is carried out by means of the Solve function,
and in a numerical look - the NSolve function.

PemmTs crexyromee kBaapatnoe ypasnerue. 10 SOIVE the fO”OWing quad ratic equation:

n=6; k=3;m=4; p=k/m»n;

2x* +4x—p=0.

Solve[2xx*2+4wx-p==0, x]
HSolve[2xx*2+dxx-p==0, x] j

Ne 7. pewnrs CHCTeMy JABYX JIMHEiiHbIX ypaBHenHii B aHamuTHIeckom Buge. | O solve SyStem of two linear equations in an ana-
. +a. X, =
Iytical look: Bk, F %, =D,
A, % +ayX, =h, +1
n=7;k=3;m=4; p=k/mwxn;
fl=allwxxl+al2»x2=Dbl;
f2=5821»x]l +322 wx2 == b2+ 1;
Solve[{fl, £2}, {x1, x2}]
PewnTh cHeTemy Tpex ypasemnii B unciennom suze: 10 SOIvVe system of three equations in a numerical look:
3px, —4x, +2x, =4
X +TPX, —2%, =—4
2X +TX, +3pX; =3
fl=3wpwxl -4»x2+2wxx3=--4;
fF2=x1+Tupwuxl2-2x3==-4;
f3=2wx] +TwX2+3nupwexd==23;
WSolwe[{fl, £2, £3}, {x1, %2, x3}]
Ne 8. Haiim NMepBylo  mpomssomuylo  or  (ymkumit: 10 find the first
f(x)=apx®+bx—c+2, g(x)=(sinx+ pcosx)®+3.
n=8; E=3;m=4;n=58; p=kE/mxn; ]

Dlas»pwrx*3+bxx-c+ 2, x]

derivative of functions:

6



D[(5in[x] + pxCos[x]) *2 + 3, x]:
Simplify [%]

Oyuxius DL(Sin[x]+p Cos[x])"2+3,x] maer pa3sepHyThIil pesyasrar aupdepernuposanus, a pyukuus Simplify[%] npeobpaszossi-
BaeT (YIPOIIAeT) 3TO BEIPAXKEHHUE.

Function D[ (Sin[x]+p Cos[x])"2+3,x] Yyields the developed result of differentiation, and
the function Simplify[%] transforms (simplifies) this expression.

N‘.’ 9 Jli1s BEIYMCIICHHS! HHTETPAJIOB NIPHMEHSETCS JIMOO0 3HAUOK MHTerpaia, oo ¢yunkius Integrate. IIpuMepsl BBIYMCICHUS HHTETPAIOB NPHUBE/C-
HbI HUOKe (3HaueHue p Boraucisiercs B Nel).

Either the badge of integral, or the Integrate function is applied to calculation of integrals. Exam-
ples of calculation of integrals are given below (value P is calculated in Ne 1).

:E=3:m=4;n=9 p=k/m=xn;
f=p+2 %X ny+4duex"2xy"2
Integrate[f, {x, a, b}, {7, a, b}]

Integrate[f, {x, 1, 2}, {7, 1, 2}] ]

WIntegrate[f, {x, 1, 2}, {¥, 1, 2}] ]
N o 1 0 Myssika B cucteme «Mathematica» peanusyercs komanoii Play.

Music in the Mathematica system is realized by the Play team.

100 «k
0.01+ twSin[t]

n=10; p=k/mw»n; Pla‘;[prin[ +1]; {t, -n, ﬂ}] ]

N 0 1 1 . Anmmanus B cucreme «Mathematica» peanusyercs komamgoit Animate.

Animation in the Mathematica system is realized by the Animate team.

n=11; k=3 m=4;: p=kE/m=n;
Animate[Plot[Sin[a x] + Sin[bx], {x, 0, m}, PlotRange+ 2], {a, 1, p}, {b, 1, n}]

Ne 12. konesanne vasranxa ompeziesseTcs pemeHneM audpepeHnnanbHO 3a1aun

Fluctuation of a pendulum is defined by the solution of a differential task

2
v .
—2+gsmv:0 at t=0 v=0,andat t=065 v=2=

= | m
k=3;m=4;n=12; p=k/m=*n; g=9.82;1=p;
z=NDSolve[{v''[t] = -g/1xSin[v[t]], v[0] =0, v[0.65] =x/m}, v[t], {t, O, 40}];
Plot[{v[t] /. =}, {t, O, 40}]



NHIUBUAYAJIBHOE 3AJIAHUE Ne 3.
PABOTA B CUCTEME «MATHEMATICA»

INDIVIDUAL TASK Ne 3.
WORK IN THE MATHEMATICA SYSTEM

Bech TekcT B cucteMe HabMpaeTCs aHTIIMHCKHIMH OyKBaMU (KpoMe KOMMEHTapueB, OOMblIMe M Maybie OYKBBI PAa3JIMYAKOTCs) KaK B TEKCTOBOM
penaxrope Word. Jliist 3amycka Ha HCIOJIHEHHE KYPCOp YCTAHABINBAETCS B CTPOKY, KOTOPYIO XOTHM BBIYHC/IMTD, H HakuMaeM Kiaasuim Shift+Enter.

All text in system is typed by the English letters (except comments, capital and small letters differ)
as in a text editor of Word. For start on execution the cursor is installed at line which we want to calcu-
late, and we press the Shift+Enter keys.

B paGore nponuchIBaeTcss HHAMBHAYAJIbHBIA KOIQQUIMERT NI KaXA0ro 3aJaHusl, onpeaeisieMblii mo gopmysne [P = K*n/m,rae

k - HOMEP M0 KYpHAJIbHOMY CIIUCKY, n - HOMED 3a1aHUs; M - gucno JIHA 3aHATHA.

The individual coefficient for each task determined by a formula p =k *n/m.where registers in
work Kk - number according to the journal list; n - number of a task; m - number of day of occupation.

Ecin B pesynbrare BhlYHCIICHUH nponsoruen cOoii, To HeoOxoxuMo B MeHIo BbIOpats Evaluation u ocymectsuts Boixon u3 sapa Quit Kernel u 3a-
TeM, 3aIyCTUTD SO mo HoBoi Start Kernel.

If calculations were resulted by failure, then it is necessary to choose Evaluation in the menu and
to carry out an exit from a kernel of Quit Kernel and then, to start a kernel on new Start Kernel.

Hmena ¢pyHkuuii numyres ¢ 60J1b1I0H OYKBBI, 2 apryMeHTbl (yHKIHMH 3aKJII0YAK0TCS B KBaJPaTHbIe CKOOKH, NepevucieHns — B puryp-
Hble ckoOKH. Hannune «To4ky ¢ 3amsToii» B KOHIIE KOMaH bl TOBOPUT O 3alIpeTe BBIBOAA HA SKPaH JaHHOI MH(OpManuy.

Names of functions are written from capital letter, and arguments of function consist in square
brackets, transfers - in braces. Existence of “semicolon” at the end of team speaks about a ban of a con-
clusion to the screen of this information.

3a MmocTaHOBKOM 3ala4yy NIPUBOJUTCA TUIIOBAsA CXEMa €€ PCIICHUS.

Behind a problem definition the standard scheme of its decision is provided.

I'paduueckas ¢pynxuus Plot mo3somser crpouts rpadpuku Gpynkuun y = f (X) B IByMEPHOM IIPOCTPAHCTBE B IPAMOYTOJIbHOM CHCTEME KOOPAUHAT.
The graphic Plot function allows to build function graphs y = f (X) in two-dimensional space
in rectangular system of coordinates.

N‘.’ 1 . loctponrts rpaduk pyrkumn Y = X —1g (—\/ X +1)* p +Sin X na orpeske X € [0,5] .
To construct a function graph y = x—tg(—/x+1)* p+Sinx on a piece x €[0,5].

n=1;k=3;m=4; p=m/Exn;
¥=X- Tan [—"ux+l]wp+Sin[x];

Plot [y, {x, O, 5}]
CnpaBa KBaJpaTHBIE CKOOKHM - 3TO KaK Obl JINCTHI TETPaJIH.

On the right square brackets are as if sheets of a notebook.

Ne 2. Hoctponrs rpagucn gyt Y = X+ *p—+/x, g=05%x-1, v=p*sin(4x—1) naompeske x <[0,3].
To construct function graphsy = x+e*** p—\&, g=05*x-1, v=p*sin(4x—-1) on a piece
x €[0,3].
n=2:;k=3:m=4; p=k/mamn;

¥y=X+EBxp[-x+1]l »p-vx ; g=0.9»x-1;
Plot [{¥, g, 5in[4=xx-1] »p}, {x, 0, 3}]

N‘.’ 3 IMocTpouts rpaduk GpyHKIHH, 3a1aHHON TabmuyHOo U § = |2 Sin0.5x*Cos X| Ha OTHOM TpaguKe.

To construct a function graph, set in the form of the table and analytically g = p|28in 0.5x*Cos x|
on one schedule.



X 1 2.3 3.7 4.8 7.3 9.8 12 14.5 16
y 1.8 4.8 7.6 11 13.6 11.8 7.2 5) 2.1
n=3:k=3:m=4; p=k/m«xn; 3

fF={{1,1.8}, {2.53, 4.8}, {3.7, 7.6}, {4.8, 11}, {7.3, 13.6}, {9.8, 11.8}, {12, 7.2}, [14.5, 5}, {15, 2.11};
g=pwAbs[2«5in[0.53=xx] » Cos[x]]:

fl = ListPlot[f, AxesLabel - {"x", "f(x)"}, PlotStyle - PointSize[0.02], PlotRange — All, AxesOrigin - {0, 0}]:
f2 = Plot[g, {x, 1, 18}]:

Show[f1, £2]

NQ 4 Ioctpouts 3Drpadux § = 2 p COS(X2 - y) i —3<X <3, —2<Y<2 cucnons3oBaHHeM CTAHIAPTHOH MOKITIOYAEMOH GUGTHOTEKH.

To construct 3Dgrafik for g =2pCos(x*—y) for -3<x <3,
dard connected library.

—2 <y <2 with use of the stan-

Heeds ["FlotLegends "]
n=4;k=3;m=4; p=n/Exn;
Plot3D[2xpxCos[x*2 -v], {x, -3, 3}, {7, -2, 2}]
N o 5 TTocTpouTh C MOMOLIBIO JATUUKA CITy4aifHBIX YHCEI pa3HOLBETHBIN BEEp C IPaJMEHTHOH 3aJIMBKOM.

To construct with the help of the random number generator a multi-colored fan with gradient filling.

E=3:m=4n=5; p=m/Exn;
data = Reverse [Sort [RandomReal [1, S«xnl]]:
Module[{t =0, len = Length[data] , sum = Total [data] },
Graphics[Table[{Hue[i /len], EdgeForm[Opacity[.8]], Disk[{0, 0}, 1, {t, t+=2Pidata[[i]] /fsum}]}, {i, 1len}]]]

Ne 6. pemenne YPaBHeHMIi B aHAJIMTHYECKOM BH/Ie OCYIIECTBIISETCS ¢ MoMomIbio hyHKiuu SOIVe, a B uncienHoM Buae — ¢pyunkimeii NSolve.

The solution of the equations in an analytical look is carried out by means of the Solve function,
and in a numerical look - the NSolve function.

Pemnth  cnemyiomiee  KBaJpaTHOe  ypaBHeHHe. To solve the followi ng quad ratic €q uation:
2x* +3x-2p=0.

n=%6; k=3;m=4; p=k/mxn; ’

Solve[2xx*2+3xx-2p=-0, x] 1

HSolve[Zxx*2+dxx-2p =0, x] j

Ne 7. pewmrs CHCTeMy JABYX JIHHEi{HbIX ypaBHenHii B anamutuaeckom suge. | O solve system of two linear equations in an ana-

Iytical look: { Bkt 8%, =D
X, +8,X, =h, -3
n=7; Ek=3;m=4; p=k/m«xn;
fl1=21l1wx1+al2 »x2 = Dhl:
F2=521wx] +a22 wx2 = b2-3;
Solve[{f1, £2}, {x1, x2}]
PewnTh cHCTEMy TpexX ypaBHeHuii B umcientom sue: | O solve SyStem of three equations in a numerical look:
3px, —4X, +2X%, =1
X, +7pX, —2%; =—4
2% +TX, +3pX; = =1
Fl=3wprexl -4»x2 +2xx3==-1;
f2=x21+Txpwax2-2x3=-4;
F3=2wx1 +7Txx2+3wpwexd==-1;
WSolwe[{E1, 2, £3}, {x1, x2, x3}]
Ne 8. dynkumi:. 10 find
f(x) =apx® +bx—2c, g(x)=(sinx+ pcosx)’—4.

the

Haiith  nepayio first derivative of functions:

TIPOM3BOAHYIO oT



n=8; k=3;m=4;n=8; p=k/mxn; ]

Dlaxprxz*3+bwx-2c, x]

D[(Sin[x] + pxCos[x]) ~2 -4, x]:
Simplify [%]

GOyukuus DL(Sin[x]+p Cos[x])"2-4,x] naer pa3sepHyThIii pesynbrar aupdeperuuposanns, a Gpynkuus SimpliFy[%] npeobpaszossi-
BaeT (YpoLaeT) 510 BBIPaXKCHHE.

Function D[ (Sin[x]+p Cos[x])"2-4,x] Yyields the developed result of differentiation, and
the function Simplify[%] transforms (simplifies) this expression.

N‘.’ 9 JUi1s BEIYMCIICHHS! HHTETPaJIOB NPHMEHsETCS JIMOO0 3HAUOK MHTerpaia, oo ¢ynkius Integrate. IIpuMepsl BIYKUCICHUS HHTETPAIOB IIPUBE/C-
HbI HUOKe (3HaueHue p Beraucisiercs B Nel).

Either the badge of integral, or the Integrate function is applied to calculation of integrals. Exam-
ples of calculation of integrals are given below (value P is calculated in Ne 1).

:E=3:m=4;n=9 p=k/m=xn;
f=p+2 %X ny+4duex"2xy"2
Integrate[f, {x, a, b}, {7, a, b}]

Integrate[f, {x, 1, 21, {7, 1, 21] ]

WIntegrate[f, {x, 1, 2}, {¥, 1, 2}] ]
NQ 10 Myssika B cucteme «Mathematica» peanusyercs komanoii Play.
Music in the Mathematica system is realized by the Play team.

. . 100«k
n=10; E=3;m=4; p=kE/mxn; Pla‘g[Sln[m],{t, —4,4}]
L + ® L

Ne 11. Anumanus B cucreme «Mathematica» peanusyercs komangoii Animate.
Animation in the Mathematica system is realized by the Animate team.

n=11; k=3;m=4;: p=k/m»n;
Animate[Plot[Sin[a x] + Sin[bx], {x, 0, kE}, PlotRange + 2], {a, 1, p}, {k, 1, n}]

N o 12 Konebanue MasTHHKA onpenensiercs penreHreM uddepeHansHol 3a1adu

Fluctuation of a pendulum is defined by the solution of a differential task

2

—;/+gsinv:0 at t=0 v=0,andat t=07 v==—

(o | S m
:n=12: k=3;m=4; p=k/m=%n; g=9.82;1=1p;
z = NDSolve[{v''[t] = -g/1l%xSin[v[t]], v[0] =0, v[0.7] =x/m}, v[t], {t, O, 40}];
Plot[{v[t] /. =}, {t, O, 40}]
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NHANBUIAYAJIBHOE 3AJJAHUE Ne 4.
PABOTA B CUCTEME «MATHEMATICA»

INDIVIDUAL TASK Ne 4.
WORK IN THE MATHEMATICA SYSTEM

Bech TekcT B cucteMe HabMpaeTCs aHTIIMHCKIMH OyKBaMU (KpOMe KOMMEHTapueB, OOJbIINE M Manble OYKBbI PAa3JIM4aKOTCs) KaK B TEKCTOBOM
penaxrope Word. Jljist 3amycka Ha HCIOJIHEHHE KYPCOp YCTAHABIMBAETCS B CTPOKY, KOTOPYIO XOTHM BBIYHC/IMTD, H HakuMaeM Kiaasuim Shift+Enter.

All text in system is typed by the English letters (except comments, capital and small letters differ)
as in a text editor of Word. For start on execution the cursor is installed at line which we want to calcu-
late, and we press the Shift+Enter keys.

B paGore nponuchIBaeTcss HHAMBHAYAJIbHBIA KOIQQUIMERT NI KaXA0ro 3aJaHusl, onpeaeisieMblii mo gopmysne [P = K*n/m,rae
K - nomep mo xypHansHoMy crucky; N - Homep 3amanus; M - yucio aus 3aHATHA.

The individual coefficient for each task determined by a formula p =k *n/m.where registers in
work Kk - number according to the journal list; n - number of a task; m - number of day of occupation.

Ecin B pesynbrare BhlYHCICHUH nponsoluen cOoii, To HeoOxoxuMo B MeHIo BbiOpats Evaluation u ocymectsuts Boixon u3 sapa Quit Kernel u 3a-
TeM, 3aIyCTUTD SO mo HoBoi Start Kernel.

If calculations were resulted by failure, then it is necessary to choose Evaluation in the menu and
to carry out an exit from a kernel of Quit Kernel and then, to start a kernel on new Start Kernel.

Hmena ¢pyHkuuii numyres ¢ 60J1b1I0H OYKBBI, 2 apryMeHTbl (yHKIHMH 3aKJII0YAK0TCS B KBaJPaTHbIe CKOOKH, NepevucieHns — B puryp-
Hble cKoOKH. Hannune «To4ky ¢ 3amsToii» B KOHIIE KOMaH bl TOBOPUT O 3aIIpeTe BBIBOJA HA SKPaH JaHHOI HH(OpManuy.

Names of functions are written from capital letter, and arguments of function consist in square
brackets, transfers - in braces. Existence of “semicolon” at the end of team speaks about a ban of a con-
clusion to the screen of this information.

3a MmocTaHOBKOMI 3ala4yy NIPUBOJUTCA TUIIOBAsA CXEMa €€ PCIICHUS.

Behind a problem definition the standard scheme of its decision is provided.

I'paduueckas ¢pynxuus Plot mo3somser crpouts rpadpuku Gpynkuun y = f (X) B IByMEPHOM IIPOCTPAHCTBE B IPAMOYTOJIbHOM CHCTEME KOOPAUHAT.
The graphic Plot function allows to build function graphs y = f (X) in two-dimensional space
in rectangular system of coordinates.

Ne 1. Toctpouts rpaduk dyuxmmn Y = 2X +1g(—/X+1)* p—Sin X ua orpeske X €[0,5].
To construct a function graph y = 2x+tg(—/x+1)* p—Sin x on a piece x €[0,5].

:n=1;E=3;m=4; p=n,/E»xn;
¥=2»x+ Tan [—'Vx+1]wp—Sin[x];
Plot [y, {x, 0, 5}]

CnpaBa KBaJpaTHbIC CKOOKH - 3TO KaK Obl JINCTBI TETpaau.

On the right square brackets are as if sheets of a notebook.

N‘.’ 2 ITocrpouts rpaduxu Gpyskunit Y = X —e X* p —\/; y 0= 0.5\/;—1, v=2 p*sin(2x—l) Ha otpeske X € [0,3].
To construct function graphsy =x—e***p—+/x, g=05Jx—-1, v=2p*sin(2x—1) on a piece
x €[0,3].

n=2;k=3;m=4; p=k/mxn;
¥F=X-Exp [-Xx+1] »p-Vx g=1.5»y -1:
Plot [{¥, 9, 2»S5in[2+»x-1] »p}, {x, 0, 3}]

N‘.’ 3 IocTpouts rpaduk GpyHKIHH, 3aKaHHON TabmMIHO N () = 2 pSin 0.5x*C0S X Ha onnoM rpaduxe.
To construct a function graph, set in the form of the table and analytically g = 2pSin 0.5x*Cos x on one
schedule.
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X

1.1

2.3

3.7

4.8

7.3

9.8

12

145

17

y

1.8

4.8

7.6

11

13.6

11.8

7.2

2.1

n=3;k=3:m=4; p=k/mxn;
£-{{1.1,1.8}, {2.3, 4.8}, [3.7, 7.6}, {4.8, 11}, [7.3, 13.6}, [9.8, 11.8}, {12, 7.2}, {[14.5, 5}, {17, 2.11}:
g=px2x5in[0.5«x] » Cos[x]:

fl = ListPlot[f, AxesLabel -+ ["x", "f(x)"}, PlotStyle -+ PointSize[0.02], PlotRange —+ All, AxesOrigin - [0, 0}];
2 = Plot[g, [x, 1, 181]:
Show[f1l, £2]

N‘.’ 4 Ioctponts 3Drpadux § =2 COS(X2 - yz)*Sin X mmn —3<X<3, —2<y<2 ¢ ucnons3oBaHHeM CTAHAAPTHOH MOAKIIOUAEMOM
6ubauoTeKHu.

To construct 3Dgrafik for g =2pCos(x* — y?)*Sinx for -3<x <3,

standard connected library.

= Heeds ["PlotLegends "]

n=4;k=3:m=4; p=mn/Exn;

Plot3D[2xpxCos[x*2 —7*2] »Sin[x], {x, -3, 31, {7, -2, 21]

Ne 5. ITocTpouTh C IIOMOLIBIO IaTYHMKA CITy4aHHbIX YHCEN HAOOP Pa3HOLBETHBIX KPYTOB C TPaJUEHTHON 3aJIMBKOM.

To construct with the help of the random number generator a set of multi-colored circles with gradient

filling.

E=3:m=4;n=5; p=m/Ekxn;

Graphics [Table[ {EdgeForm [Black] , Hue [RandomBReal[] ], Disk [RandomReal [4, {2]1], RandomReal[1]1]), (mxnll]

N‘.’ 6 Peienne ypaBHeHHil B aHAJIMTHYECKOM BH/e OCYIIECTBIICTCS ¢ TOMOIIBI0 (yHkimu Solve, a B unciaenHoM Buae — ¢ynkuueit NSolve.
The solution of the equations in an analytical look is carried out by means of the Solve function,
and in a numerical look - the NSolve function.

Pemuts

cieyoniee

KBaJpaTHOE

2X° +3x—p+6=0.

ypaBHeHue.

To

solve

n=6; k=3:m=4; p=k/mxn;

Solve[2xx*2+3xx-p+6==0, x]
Hiolve[2xx*2+3xX-Pp+6=10, x]

the

following

|

]

quadratic

equation:

Ne 7. pewms CHCTeMy ABYX JIHHei{HBIX ypaBHenHii B anamutnaeckom suge. | O solve system of two linear equations in an ana-

Iytical look: {

Ne 8.

X +a,Xx;, = b1 -1
ay, X, +a,,X, =h, -3

n=7;Ek=3;m=4; p=kE/mxn;
fl=allwxl +a3l2%«x2=--bl1-1;
f2=a21wxl +222 »x2 == b2-3;
Solve[{f1, £2}, [x1, x2}]

PewmTh cHeTeMy Tpex ypaBHeHuii B umcientom sue: | O solve SyStem of three equations in a numerical look:
3px, —4X, +2%x, =3
X, + 7 pX, —2X%; = —4
2% +7X, +3pX; =3

Haiitu

TIEPBYIO

Fl=3wpwxl -4 xx2 +2%x3==23;

F2=21+Twpwx?-2x3==-4;

F3=2%x]1+T»xX2+3xpwx3==23;

NSolwe[{f1l, £2, [3}, {x1, x2, x3}]

find

IIPOU3BOIHYIO

oT

(yHKIMIA:

To

f(x) =apx®+bx—3c, g(x) = (sinx+ pcosx)® +5.

12

the

first

derivative

of

functions:

—2 <y <2 with use of the



n=8; E=3:m=4;n=58; p=k/m«n; ]

Dlaxprx*3+bwex-3cC, x]

Dl(S5in[x] + pxCos[x]) *2 + 5, x]:
Simplify [%]

Oyuxius DL(Sin[x]+p Cos[x])"2+5,x] maer pa3sepHyThIii pesyasrar aupdepernuposanus, a pyukuus SimpliFy[%] npeobpaszossi-
BaeT (YIPOILAET) 9TO BBIPAKEHHE.

Function D[ (Sin[x]+p Cos[x])"2+5,x] Yyields the developed result of differentiation, and
the function Simplify[%] transforms (simplifies) this expression.

N‘.’ 9 Jli1s BEIYMCIICHHS! HHTETPaJIOB NPHMEHsETCS MO0 3HAUOK MHTerpaia, oo ¢ynkius Integrate. IIpuMepsl BIYKMCICHUS HHTETPAIOB NPUBE/C-
HbI HUOKe (3HaueHue p Beraucisiercs B Nel).

Either the badge of integral, or the Integrate function is applied to calculation of integrals. Exam-
ples of calculation of integrals are given below (value P is calculated in Ne 1).

:E=3:m=4;n=9 p=k/m=xn;
f=p+2 %X ny+4duex"2xy"2
Integrate[f, {x, a, b}, {7, a, b}]

Integrate[f, {x, 1, 21, {7, 1, 21] ]

NIntegrate[f, {x, 1, 2}, {¥, 1, 2}] 1
NQ 10 Mysbika B cucteme «Mathematica» peanusyercst komannoii Play.

Music in the Mathematica system is realized by the Play team.

10 k r1 53 100« % 1], 1t 1
n= s p=E/mxn; a'g[p* 1n[ - + ] L, -n n]
! 0.01+t*2xSin[t] rhe T

Ne 11. Anumanus B cucreme «Mathematica» peanusyercs komangoii Animate.
Animation in the Mathematica system is realized by the Animate team.

n=11; k=3;m=4; p=k/m»n;
Animate[Plot[Sin[a x] - Sin[bx], {x, 0, 10}, PlotRange + 2], {a, 1, p}, {b, 1, n}]

Ne 12. xonesanne vasranxa onpeenseTcs pemeHneM AudpepeHnnanbHOM 3a1aun

Fluctuation of a pendulum is defined by the solution of a differential task

d’v :
—2+gsmv:0 at t=0 v=0,andat t=075 v=2
dt® | m
n=12: k=3;m=4; p=k/m*n; g=9.82;1=p;
z = NDSolve[{v''[t] = -g/l=+Sin[v[t]], v[0] =0, v[0.75] =x/m}, w[t], {t, O, 40}];
Plot[{v[t] /. 2}, {t, O, 40}]
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NHANBUAYAJIBHOE 3AJJAHUE Ne 5.
PABOTA B CUCTEME «MATHEMATICA»

INDIVIDUAL TASK Ne 5.
WORK IN THE MATHEMATICA SYSTEM

Bech TekcT B cucteMe HabMpaeTCs aHTIIMHCKHIMH OyKBaMU (KpoMe KOMMEHTapueB, OOMblIMe M Maybie OYKBBI PAa3JIMYAKOTCs) KaK B TEKCTOBOM
penaxrope Word. Jliist 3anmycka Ha HCIOJIHEHHE KYPCOp YCTAHABIMBAETCS B CTPOKY, KOTOPYIO XOTHM BBIYHC/IMTD, H HakuMaeM Kiaasuim Shift+Enter.

All text in system is typed by the English letters (except comments, capital and small letters differ)
as in a text editor of Word. For start on execution the cursor is installed at line which we want to calcu-
late, and we press the Shift+Enter keys.

B paGore nponuchIBaeTcss HHAMBHAYAJIbHBIA KOIQQUIMERT NI KaXA0ro 3aJaHusl, onpeaeisieMblii mo gopmysne [P = K*n/m,rae

k - HOMEP M0 KYpHAJIbHOMY CIIUCKY, n - HOMED 3a1aHUs; M - gucno JIHA 3aHATHA.

The individual coefficient for each task determined by a formula p =k *n/m.where registers in
work Kk - number according to the journal list; n - number of a task; m - number of day of occupation.

Ecin B pesynbrare BhlYHCIICHUH nponsoruen cOoii, To HeoOxoxuMo B MeHIo BbiOpats Evaluation u ocymectsuts Boixon u3 sapa Quit Kernel u 3a-
TeM, 3aIyCTUTb SO mo HoBo# Start Kernel.

If calculations were resulted by failure, then it is necessary to choose Evaluation in the menu and
to carry out an exit from a kernel of Quit Kernel and then, to start a kernel on new Start Kernel.

Hmena ¢pyHkuuii numyres ¢ 60Jb1I0H OYKBBI, 2 apryMeHTbl (YHKIMH 3aKJII0YA0TCS B KBaJPaTHbIe CKOOKH, NepevucieHns — B puryp-
Hble ckoOKH. Hannune «To4ky ¢ 3amsToii» B KOHIIE KOMaH bl TOBOPUT O 3alIpeTe BBIBOJA HA SKPaH JaHHOI MH(OpManuy.

Names of functions are written from capital letter, and arguments of function consist in square
brackets, transfers - in braces. Existence of “semicolon” at the end of team speaks about a ban of a con-
clusion to the screen of this information.

3a MmocTaHOBKOMI 3ala4yy NIPUBOJUTCA TUIIOBAsA CXEMa €€ PCIICHUS.

Behind a problem definition the standard scheme of its decision is provided.

I'paduueckas ¢pynxuus Plot mo3somser crpouts rpadpuku Gpynkuun y = f (X) B IByMEPHOM IIPOCTPAHCTBE B IPAMOYTOJIbHOM CHCTEME KOOPAUHAT.
The graphic Plot function allows to build function graphs y = f (X) in two-dimensional space
in rectangular system of coordinates.

Ne 1. Ioctpouts rpadux dyuxumn Y = 2X —1/1g (= X% +1)* p—Sin X na otpeske X € [0,5].
To construct a function graph y = 2x—1/tg(—/x*+1)* p—Sin x on a piece x [0,5].

n=1;kE=3;m=4; p=m,/Exn;

y=2xx-1/Tan [—‘\."x"2+1]wp—51n[x];
i’

Plot [y, {x, 0, 5}]

CnpaBa KBaJpaTHBIC CKOOKH - 9TO KaK ObI JTMCTBI TE€Tpagu.

On the right square brackets are as if sheets of a notebook.

Ne 2. Hoctponrs rpaguc pysaii Y = X —10g(=X+1)* p—+/X , g =1.5JXx -1, v=2p*sin2X na orpesxe x €[0,3].
To construct function graphs y = x—log(—x+1)* p —Jx, g =15Jx-1, v=2 p*sin2x on a piece
xe[0,3].
n=2;k=3;m=-4; p-k/m=xn;

¥y=X-Log[-x+1]»p-vx: g=1.5x%x -1;
Plot [{¥, g, 2»5in[2«x] = p}, {x, 0, 3}]

N‘.’ 3 Hoctpouts rpaduk GyHKuuy, 3a1anHol Tabmuno u g =4 Sin0.5x*Cos? X ma OIHOM TrpaduKe.

To construct a function graph, set in the form of the table and analytically g = 4pSin0.5x*Cos® x on one
schedule.
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X 1.2 2.3 3.7 4.8 7.3 9.8 12 145 17

y 2.3 4.8 7.6 11 14.6 11.8 7.2 S) 2.

n=3;E=3;m=4; p=k/mnxn;

f={{1.2,2.3}, {2.3, 4.8}, {3.7, 7.6}, {4.8, 11}, {7.3, 14.6}, {9.8, 11.8}, {12, 7.2}, {14.5, 5}, {17, 2.}}:
g=pxdx8in[0.5%«x] » Cos[x]*2;

fl=ListPlot[f, AxesLabel - {"x", "f(x)"}, PlotStyle - PointSize[0.02], PlotRange —+ All, AxesOrigin - [0, 0}]:
f2 = Plok[g, {x, 1, 18}]:

Show[f1, £2]

NQ 4 Ioctpouts 3Drpadux J = P COS(XzyZ) +Sinx? s —3<X<L3, -2< y< 2 C WCTIONB30BaHMEM CTAHAAPTHON TONKITIOYaeMOH 616-

JINOTCKH.

To construct 3Dgrafik for g = pCos(x’y®)+Sinx* for -3<x<3, -2<y<2 with use of the
standard connected library.

Heeds ["PlotLegends ™ "]
n=4:k=3:m=4; p=m/E»n;
PlotiD[pxCos[x* 2% 7*2] + 8in[x*2], {x, -3, 3}, {7, -2, 2}]

Ne 5. IMocTponTth HAOOP PA3HOLBETHBIX BEEP-KPYrOB C IPAAUCHTHOI 3aJIMBKOM.

To construct a set multi-colored a fan circles with gradient filling.

E=3'm=4;n=53; p=mn/Exn; '
Graphics[Table[{Hue[t /15, 1, .9, .3], Disk[{Cos[2Pi L /15], Sin[2Pi € /15]}]}, {t, E}]]

N‘.’ 6 Pemrenue ypaBHeHHil B aHAJIMTHYECKOM BH/Ie OCYIIECTBISICTCS ¢ OMOLbi0 Gy Solve, a B uncienHom Buie — Gpynkuueit NSolve.
The solution of the equations in an analytical look is carried out by means of the Solve function,
and in a numerical look - the NSolve function.

Pewmts ciefyloliee KBaapaTHoe ypasuenne. | 0 solve the fOIIOWing quad ratic equation: 2X2 —3x— p= 0.
n=6; E=3:m=4; p=kE/m«n;
Solve[2xx*2-3»xx-p==-0, x]

HSclve[2#x*2-3xx-p==0, x] j

Ne 7. pewms CcHCTeMy ABYX JIMHEHHBIX ypaBHeHHii B anamuTnaeckom Buge. | O solve system of two linear equations in an ana-
Iytical look: {aﬂxl A% =h,
ayX +a,X, =h,
n=7:k=3;m=4; p=k/mxn;
f1=2811»x1-312 »x2=Dhl-1;
F2=2821»x1 +a22 »x2 = b2-3:;
Solve[{fl, £2}, {x1, x2}]

Pewmth cHCTeMy TpeX ypaBHeHuii B umcientom sue: | O solve SyStem of three equations in a numerical look:
3pX, +4X%, +2x%, =1
X +7pX,—2X, =4
2% +7X, +3pX; =3
fFl=3xpwxl+4ax? +2xx3==1;
f2=x1+Txpxx2-2x3=-4;
F3=2xx1+T#xX2+3xpwuxd=3;
NSolve[{f1, £2, £3}, {x1, x2, x3}]
Ne 8. Haiim NepBylo  mpomssomiylo ot (ymkumit: 10 find the first derivative of functions:
f (x) = apx® +bx+c, g(x) = (sinx— pcosx)"2.
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n=58; k=3;m=4;n=58; p=k/mxn;
Dlax»pxx*3 +bwxx+c, x]

D[{5in[x] - pxCos[x]) ~2, x]:
Simplify [%]

Oyuxius DL(SIn[x]-p Cos[x])"2,x] maer pazsepHyTslii pe3ynsrar auddepenunposanus, a pyukuus SImpl i Fy[%] npeobpasosriBaer
(ynpolaer) 3To BbIpa’keHHeE.

Function D[ (Sin[x]-p Cos[x])"2,x] vyields the developed result of differentiation, and the
function Simplify[%] transforms (simplifies) this expression.

N‘_’ 9 JInst BEIYUCTICHNS. HHTErPajioB IpUMEHseTcs TM00 3HaY0K HHTerpana, oo gpyunknus Integrate. IlpuMeps! BEMHUCICHHS HHTETPAIOB IIPHBEC-
HbI HUOKe (3HaueHue p Beraucisiercs B Nel).

Either the badge of integral, or the Integrate function is applied to calculation of integrals. Exam-
ples of calculation of integrals are given below (value P is calculated in Ne 1).

:E=3:m=4;n=9 p=k/m=xn;
f=p+2 %X ny+4duex"2xy"2
Integrate[f, {x, a, b}, {7, a, b}]

Integrate[f, {x, 1, 2}, {v, 1, 2}] j

WIntegrate[f, {x, 1, 2}, {¥, 1, 2}] ]
N o 1 0 Myssika B cucteme «Mathematica» peanusyercs komanoii Play.

Music in the Mathematica system is realized by the Play team.

10; k=3 4 X Play [5i 100k {t, -4, 4}
ns= H =3;m=4; p=kE/mxn; a'g[ 1n[—] Lo - ]
! Cos[t] +pwinal’ “ 7" 777

N 0 1 1 . Anmmanus B cucreme «Mathematica» peanusyercs komammoit Animate.
Animation in the Mathematica system is realized by the Animate team.

n=11; kE=3;m=4; p=E/m»n;
Animate [Plot[Sin[a x] - Sin[bx], {x, 0, n}, PlotRange —» 2], {a, 1, p}, {b, 1, n}]

Ne 12. konesanne vasranxa onpezensercs pemeHneM audpepeHnnanbHO 3a1aun

Fluctuation of a pendulum is defined by the solution of a differential task

d?v :

—2+gsmv:0 at t=0 v=0,andat t=085 v=2=
(o m
n=12: k=3;m=4; p=k/m*n; g=9.82;1=1p;

z = NDSclve[{v"''[t] = -g/1l%Sin([v[t]], v[0] =0, v[0.85] ==x/m}, v[t], {t, 0, 40}];
Plot[{v[t] /. =}, {t, O, 40}]
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NHIUBUAYAJBHOE 3AJIAHUE Ne 6.
PABOTA B CUCTEME «MATHEMATICA»

INDIVIDUAL TASK Ne 6.
WORK IN THE MATHEMATICA SYSTEM

Bech TekcT B cucteMe HabMpaeTCs aHTIIMHCKHIMH OyKBaMU (KpoMe KOMMEHTapueB, OOMblIMe M Maybie OYKBBI PAa3JIMYAKOTCs) KaK B TEKCTOBOM
penaxrope Word. Jljist 3anmycka Ha HCIOJIHEHHE KYPCOp YCTAHABINBAETCS B CTPOKY, KOTOPYIO XOTHM BBIYHC/IMTD, H HakuMaeM Kiaasuim Shift+Enter.

All text in system is typed by the English letters (except comments, capital and small letters differ)
as in a text editor of Word. For start on execution the cursor is installed at line which we want to calcu-
late, and we press the Shift+Enter keys.

B paGore nponuchIBaeTcss HHAMBHAYAJIbHBIA KOIQQUIMERT NI KaXA0ro 3aJaHusl, onpeaeisieMblii mo gopmysne [P = K*n/m,rae

k - HOMEP M0 KYpHAJIbHOMY CIIUCKY, n - HOMED 3a1aHUs; M - gucno JIHA 3aHATHA.

The individual coefficient for each task determined by a formula p =k *n/m.where registers in
work Kk - number according to the journal list; n - number of a task; m - number of day of occupation.

Ecin B pesynbrare BhIYHCIICHUH nponsoluen cOoii, To HeoOxoxuMo B MeHIo BbIOpats Evaluation u ocymectsuts Boixon u3 sapa Quit Kernel u 3a-
TeM, 3aIyCTUTD SO mo HoBoi Start Kernel.

If calculations were resulted by failure, then it is necessary to choose Evaluation in the menu and
to carry out an exit from a kernel of Quit Kernel and then, to start a kernel on new Start Kernel.

Hmena ¢pyHkuuii numyres ¢ 60J1b1I0H OYKBBI, 2 apryMeHTbl (yHKIHMH 3aKJII0YAK0TCS B KBaJPaTHbIe CKOOKH, NepevucieHns — B puryp-
Hble ckoOKH. Hannune «To4ky ¢ 3amsToii» B KOHIIE KOMaH bl TOBOPUT O 3alIpeTe BBIBOAA HA SKPaH JaHHOI MH(OpManuy.

Names of functions are written from capital letter, and arguments of function consist in square
brackets, transfers - in braces. Existence of “semicolon” at the end of team speaks about a ban of a con-
clusion to the screen of this information.

3a MmocTaHOBKOMI 3ala4yy NIPUBOAUTCA TUIIOBAsA CXEMa €€ PCIICHUS.

Behind a problem definition the standard scheme of its decision is provided.

I'paduueckas ¢pynxuus Plot mo3somser crpouts rpadpuku Gpynkuun y = f (X) B IByMEPHOM IIPOCTPAHCTBE B IPAMOYTOJIbHOM CHCTEME KOOPAUHAT.
The graphic Plot function allows to build function graphs y = f (X) in two-dimensional space
in rectangular system of coordinates.

N‘_’ 1. Toctpouts rpadux pysxmun Y = 2 COS x—l/tg ('\/ X’ +1)* p —Sin X ua orpeske X € [0,5].
To construct a function graph y =2Cosx —1/tg(~v/x* +1)* p—Sin x on a piece x €[0,5].

n=1;k=3;m=4; p=m/Exn;
y=2xCos[x] -1 /Tan ['\."x"2+1]wp—Sin[x];
i’

Plot [y, {x, 0, 3}]
CripaBa KBa/[paTHbIE CKOOKH - 3TO KaK ObI JINCTHI TETPAIH.

On the right square brackets are as if sheets of a notebook.

Ne 2. ttocrponrs rpagun dyncunii y = x*log(|-x|+1)* p—v/x , g=25//x~1, v=2p*sin2x naomese x<[0,3].
To construct function graphsy = x*Iog(|—x|+1)* p—\/;, g= 25/Jx-1, v= 2p*sin2x on a
piece X €[0,3].
n=2:k=3:m=4; p=Ek/mxn;

y=%xLog[Abs[-x] +1]*«p-vx: g=2.5/4% -1:
f
Plot [{¥, g, 2«5in[2«x] =p}, {x, 0, 3}]

N‘.’ 3 Hoctpouts rpaduk yHKiuy, 3a1anHol Tabmuno u § = —4p SinxCos® X ma OJHOM rpaduKe.

To construct a function graph, set in the form of the table and analytically g = -4 pSin xCos? x on one
schedule.
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X 1 2.3 3.7 4.8 7.3 9.8 12 145 16.4

y 2.2 4.8 7.6 11 14.6 11.8 7.2 S) 2.1

n=3;k=3;m=4; p=k/m=xn;

fF={{1.,2.2}, {2.3, 4.8}, {3.7, 7.6}, [4.8, 11}, {7.3, 14.8}, {9.8, 11.8}, {12, 7.2}, {14.5, 5}, {16.4, 2.1}}:
g=-pxd »5in[x] »Cos[x]*2;

fl=ListPlot[f, AxesLabel - {"x", "f(x) "}, PlotStyle -+ PointSize[0.02], PlotRange —+ All, AxesOrigin -+ {0, 01]:
f2 = Plot[g, {x, 1, 18}]:

Show[f1, £2]

Ne 4. IMoctpounts 3Drpadux J = pX2 * y2 +Sinx? g —3<x< 3, —2<y <2 cucnons3oBaHueM CTaHAAPTHON MOAKIIOYAEMOH GHOIHOTEKH.

To construct 3Dgrafik for g = px**y?+Sinx® for -3<x<3, -2<y<2 with use of the stan-
dard connected library.

Needs ["PlotLegends "]
n=4;k=3;m=4; p=mn/Exn;
Plot3D[pwx (x*2«y*2) + Sin[x*2], {x, -3, 3}, {v, -2, 2}]

N o 5 IMoctpouts HabOp Pa3HOIBETHBIX «POMAIIEK» C TPAAUCHTHOH 3aJIUBKOIL.

To construct a set of multi-colored "camomiles” with gradient filling.

E=30;m=4;n=53; p=m/Exn;
Graphics [Table [ {EdgeForm [Opacity [.6]], Hue[(-11 + g + 10 ) /1 72],
Disk[(8-r) {Cos[2Piqg/12], Sin[2Piqg/12]}, (B-1) / 3]}, {r, n}, {g, E}]]

NQ 6 Peirenne ypaBHeHHil B aHAJIMTHYECKOM BH/Ie OCYIIECTBIICTCS C IOMOIIbi0 (yHkimu Solve, a B unciaenHoM Buae — ¢yrkuueit NSolve.

The solution of the equations in an analytical look is carried out by means of the Solve function,
and in a numerical look - the NSolve function.

PemuTh  cremyioliee  KBaJpaTHOEe  YPABHEHHE. To solve the followi ng quad ratic €q uation:

2x% +30x+ p=0.

n=6; k=3;m=4; p=k/m=»n;
So0lve[2%#x*2+ 30wx + p==0, x]
HSolve[2xx*2+30xx+p =0, x] j

Ne 7. pewmnrs CHCTeMY JIBYX JIHHEHHBIX YPABHeHMH B aHATUTHYeCKOM Bue. | O solve SyStem of two linear equations in an ana-
lytical look: {aﬂxl ok =h
X — 85X, =b,
n=7:EkE=3:m=4; p=E/mxn;
fl=allwsx]l+al2 »x2 = bl:;
f2=221wx]l -a22 »x2 = b2;
Solve[{f1l, £2}, {x1, x2}]
PewmTh cHCTeMy Tpex ypaBHeHuii B umcientom sue: | O solve SyStem of three equations in a numerical look:
3px, —4X, +2X%, =1
X —TPpX, —2%; =4
2X +TX, +3pX; =3
Fl=3wpwx]l -4%xx2 +2%x3==1;
F2=x1-Twpwxxl?-2x3=-4:
F3=2wxl+T2xl+3xpwxi=73;
WSolwe[{F1, £2, £3}, {x1, x2, ®3}]

Ne 8. Haiim NepBylo  mpomssomiylo ot (ymkumit: 10 find the first derivative of functions:
f(x)=apx® —bx+c, g(x)=(sinx+ pcosx)>+6.
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n=58;k=3:m=4;n=8; p=k/m=xn;
Dlanpxx*3-bwxx+c, x]

Dli{Sin[x] + pxCos[x]) *2 + &, x]
Simplify [%]

Oyuxius DL(Sin[x]+p Cos[x])"2+6,x] maer pa3sepHyThIil pesyasrar aupdepernuposanus, a pyukuus SimpliFy[%] npeobpaszossi-
BaeT (YIPOIIAeT) 3TO BEIPAXKEHUE.

Function D[ (Sin[x]+p Cos[x])"2+6,x] Yyields the developed result of differentiation, and
the function Simplify[%] transforms (simplifies) this expression.

N‘_’ 9 JUnst BEIYUCIICHNS. HHTErPajioB IpUMEHseTcs 100 3HaY0K HHTerpana, oo gpynknus Integrate. IIpuMeps! BEMHCICHNS HHTETPAIOB IIPHBEC-
HBI HIOKe (3HadeHne p Beraucisiercs B Nel).

Either the badge of integral, or the Integrate function is applied to calculation of integrals. Exam-
ples of calculation of integrals are given below (value P is calculated in Ne 1).

s E=3:m=4;n=9; p=k/mxn:
f=p+2 %X ny+4duex"2xy"2
Integrate[f, {x, a, b}, {v, a, b}]
Integrate[f, {x, 1, 2}, {v, 1, 2}] j
NIntegrate[f, {x, 1, 2}, {7, 1, 2}] il
Ne 10. Myssika B cucteme «Mathematica» peanusyercst komanoii Play.
Music in the Mathematica system is realized by the Play team.

, . 100 xk
n=10; E=3:m=4; p=kE/mxn; Play[Sln[m],{t,—4,4}]
L] + w L

Ne 11. Anumanus B cucreme «Mathematica» peanusyercs komangoii Animate.
Animation in the Mathematica system is realized by the Animate team.

n=11: k=3;m=4; p=k/mxn:
Animate [Plot[Sin[a x] - Sin[b x], {x, 0, m}, PlotRange - 2], {a, 1, p}, {b, 1, n}]

Ne 12. konesanne vasranxa ompezienseTcs pemeHneM andpepeHnnanbHO 3a1aun

Fluctuation of a pendulum is defined by the solution of a differential task

2
—¥+gsinv=0 at t=0 v=0,andat t=095 v=2
at= | m
n=12: k=3;m=4; p=k/msn; g=9.82;1=p;
z = NDSolve[{v''[t] = -g/1=Sin[v[t]], v[0] =0, v[0.95] =« /m}, v[t], {t, O, 40}];
Plot[{v[t] /. 2}, {t, O, 40}]
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NHANBUIAYAJIBHOE 3AJJAHUE Ne 7.
PABOTA B CUCTEME «MATHEMATICA»

INDIVIDUAL TASK Ne 7.
WORK IN THE MATHEMATICA SYSTEM

Bech TekcT B cucteMe HabMpaeTcs aHTIIMHCKHIMH OyKBaMU (KpoMe KOMMEHTapueB, OoMblIMe M Maybie OYKBbI PAa3JIMYAKOTCs) KaK B TEKCTOBOM
penaxrope Word. Jliist 3amycka Ha HCIOJIHEHHE KYPCOp YCTAHABIMBAETCS B CTPOKY, KOTOPYIO XOTHM BBIYHC/IMTD, M HakuMaeM Kiaasuim Shift+Enter.

All text in system is typed by the English letters (except comments, capital and small letters differ)
as in a text editor of Word. For start on execution the cursor is installed at line which we want to calcu-
late, and we press the Shift+Enter keys.

B paGore nponuchIBaeTcss HHAMBHAYAJIbHBIA KOIQQUIMERT NI KaXA0ro 3aJaHusl, onpeaeisieMblii mo gopmysne [P = K*n/m,rae

k - HOMEP M0 KYpHAJIbHOMY CIIUCKY, n - HOMED 3a1aHUs; M - gucno JIHA 3aHATHA.

The individual coefficient for each task determined by a formula p =k *n/m.where registers in
work Kk - number according to the journal list; n - number of a task; m - number of day of occupation.

Ecin B pesynbrare BhIYHCIICHUH nponsoluen cOoii, To HeoOxoxuMo B MeHIo BbIOpats Evaluation u ocymectsuts Boixon u3 sapa Quit Kernel u 3a-
TeM, 3aIyCTUTD SO mo HoBoi Start Kernel.

If calculations were resulted by failure, then it is necessary to choose Evaluation in the menu and
to carry out an exit from a kernel of Quit Kernel and then, to start a kernel on new Start Kernel.

Hmena ¢pyHkuuii numyres ¢ 60J1b1I0H OYKBBI, 2 apryMeHTbl (yHKIHMH 3aKJII0YAK0TCS B KBaJPaTHbIe CKOOKH, NepevucieHns — B puryp-
Hble ckoOKH. Hannune «To4ky ¢ 3ams1Toii» B KOHIIE KOMaH bl TOBOPUT O 3alIpeTe BBIBOJA HA SKPaH JaHHOH MH(OpManuy.

Names of functions are written from capital letter, and arguments of function consist in square
brackets, transfers - in braces. Existence of “semicolon” at the end of team speaks about a ban of a con-
clusion to the screen of this information.

3a MmocTaHOBKOMI 3ala4yy NIPUBOJUTCA TUIIOBAsA CXEMa €€ PCIICHUS.

Behind a problem definition the standard scheme of its decision is provided.

I'paduueckas ¢pynxuus Plot mo3somser crpouts rpadpuku Gpynkuun y = f (X) B IByMEPHOM IPOCTPAHCTBE B IPAMOYTOJIbHOM CHCTEME KOOPAUHAT.
The graphic Plot function allows to build function graphs y = f (X) in two-dimensional space
in rectangular system of coordinates.

N‘.’ 1. IocTpouts rpaduk GpyHaxmm Y = 2Cos x — |Og \V X2 +1* p —SinX ua orpeske X € [0,5]
To construct a function graph y =2Cosx —log+/x* +1* p—Sin x on a piece x €[0,5].

n=1;k=3;m=4; p=n/Exn;
¥ = 2xCos[x] - Log ['\:"x“2+1]rp—Sin[x];

Plot [y, {x, O, 3}]
CripaBa KBa/[paTHbIE CKOOKH - 3TO KaK ObI JINCTHI TETPAIH.

On the right square brackets are as if sheets of a notebook.

N‘.’ 2 IMoctpouts rpaduxu Gpyskumnii Y = xlog(x+1)* p—sin X, g= 2.5/\/;—1 , V=2pPC0S2X naotpeske X €[0,3].

To construct function graphsy = xlog(x+1)* p—sinx, g = 25/Jx-1, v=2 pCcosS2Xx on a piece
x €[0,3].

n=2;k=3;m=4; p=k/mxn;
y-xwlog[x+1] xp-Sin[x]: g=2.5/% -1:
Plot [{¥, g, 2«Cos[2ax] »p}, {x, 0, 3}]

18 c0s? X ma ogHOM rpaduke.

To construct a function graph, set in the form of the table and analytically g = -4 pe**® cos® x on one
schedule.

N‘.’ 3 Hoctpouts rpaduk GyHKIMH, 3a1aHHOM Tabmuno 1 § = —4 pe
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X 1.5 2.3 3.7 4.8 7.3 9.8 12 14.5 16.4
y 2.4 4.8 7.6 11 14.6 11.8 8.2 5 2.1

n=3:k=3m=4; p=k/mxn;
fF=-{{1.5, 2.4}, {2.3, 4.8}, {3.7, 7.8}, {4.8, 11}, {7.3, 14.6}, {9.8, 11.8}, {12, 8.2}, {14.5, 5}, [16.4, 2.11}:
g=-px4 «Exp[x /18] »Cos[x] ~2;

fl1 - ListPlot[f, AxesLabel + ["x", "[(x)"}, PlotStyle + PointSize[0.02], PlotRange + All, AxesOrigin - {0, 0}]:
f£2 = Plot[g, {x, 1, 18}]:
Show [f1, 2]

NQ 4 Ioctpouts 3Drpadux J = pX2 y2 Sin(x3 - 2) a —3<X<3, —2<Yy<2 cucnons3oBaHueM CTaHIAPTHON MOAKIIOUaeMoii 6ubmmore-
KA.
To construct 3Dgrafik for g = px®y?Sin(x*-2) for -3<x<3, —2<y <2 with use of the stan-
dard connected library.
Heeds["PlotLegends""]
n=4;E=3;m=4; p=mn/Exn:
Plot3D[pw (x*2wy*2) »3in[x*3-2], {x, -3, 3}, {7, -2, 2}]

Ne 5. ITocTpouTh C IIOMOLIBIO aTYHKA CITy4aHHbBIX YHCEN HAOOP Pa3HOLBETHBIX KPYTOB.

To construct a set of multi-colored circles with the help of the random number generator.

E=3:m=4;n=5; p=m/Exn;

Graphics [Table[ {Hue [RandomBeal[]] , Circle[RandomReal[4, {2}], RandomReal [1]]}, {E+2}]]

N‘_’ 6 Peirenne ypaBHeHHil B aHAJIMTHYECKOM BH/e OCYIIECTBISICTCS C TOMOIIBI0 (yHkImu SOlve, a B unciaenHoM Buae — ¢yrkuueit NSolve.

The solution of the equations in an analytical look is carried out by means of the Solve function,
and in a numerical look - the NSolve function.

PemmTs crexyromee kBaapatnoe ypasuerne. 10 SOlve the fO”OWing quadratic equation: 3% +3x— p= 0.
n=6; E=3;m=4; p=k,/m=xn;
Solve[3xx*2+ 3xx-p =0, x]

NSolve[3xx*2+3xx-p =0, x] b

Ne 7. pewms CHCTeMy JABYX JIHHEHHBIX ypaBHenHii B anamutnaeckom suge. | O solve system of two linear equations in an ana-
Iytical look: {aﬂ"l +agk = by
Ay X, +8yX, =D,
n="7;k=3;m=4; p=k/mxn;
F1=2811»x]1+al2 »x2 = -bl;
f2=821»xl -a22 »x2 = b2;
Solve[{fl, £2}, {x1, x2}]
Pemmth cueTeMy Tpex ypaBHeHuii B umcientom sue: | O solve SyStem of three equations in a numerical look:
3px, —4X, +2x%, =1
X +TPX, — 2%, =—4
2% —TX, +3pX; =3
Fl=3wpwexl-dxx2+2%x3==1;
F2=x1+Txpwx2-2x3=--4;
E3=2%x]l - Txx2+3xpwrxd==3;
WSolwe[{fl, £2, £3}, {xl, %2, x3}]
Ne 8. Haiim NepBylo  mpowssomHylo ot Qymkumit. 10 find the first derivative of functions:
f(x)=apx®+bx*—c, g(x)=(sinx+ pcosx)’.
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n=58; k=3 m=4n=8; p=E/m=n; 1

Dlax»pxx*3 +bxx*2 -c, x]

DI{5in[x] + pxCos[x]) ~3, x]:
Simplify [%]

Oyuxius DL(Sin[x]+p Cos[x])"3,x] maer pazsepHyTslii pe3ynsrar auddepenunposanus, a pyunkuus SImpl i Fy[%] npeobpasosriBaer
(ynpolaer) 3To BbIpaKeHUeE.

Function D[ (Sin[x]+p Cos[x])"3,x] vyields the developed result of differentiation, and the
function Simplify[%] transforms (simplifies) this expression.

N‘.’ 9 Jli1s BEIYMCIICHHS! HHTETPAJIOB NIPHMEHsETCS JIMOO0 3HAUOK MHTerpaia, oo ¢yunkius Integrate. IIpuMepsl BIYKMCICHUS HHTETPAIOB NIPUBE/C-
HbI HIOKe (3HaueHue p Beraucisiercs B Nel).

Either the badge of integral, or the Integrate function is applied to calculation of integrals. Exam-
ples of calculation of integrals are given below (value P is calculated in Ne 1).

:E=3:m=4;n=9 p=k/m=xn;
f=p+2 %X ny+4duex"2xy"2
Integrate[f, {x, a, b}, {7, a, b}]

Integrate[f, {x, 1, 21, {7, 1, 21] ]

WIntegrate[f, {x, 1, 2}, {¥, 1, 2}] ]
N o 1 0 Myssika B cucteme «Mathematica» peanusyercs komanoii Play.

Music in the Mathematica system is realized by the Play team.

100« k ] . }]
-, n
0.01+t*2x58in[t]d" =" 7

n=10; p=kE/m«n; Pla‘j[ptSin[

N 0 1 1 . Anmmanus B cucreme «Mathematica» peanusyercs komammoit Animate.
Animation in the Mathematica system is realized by the Animate team.

=n=11; E=3:m=4; p=E/m=»xn;
Animate[Plot[Sin[a x] - Sin[b=x], {x, 0, k}, PlotRange - 2], {a, 1, p}, {b, 1, n}]

N o 12 Komnebanue MasTHHKA onpenensiercs penreHneM quddepeHansHol 3a1adu

Fluctuation of a pendulum is defined by the solution of a differential task

2
_;’Jrgsinvzo at t=0 v=0,andat t=09 v=2
dt | m
n=12; k=3;m=4; p=k/m+*n; g=9.82;1=p;
z = NDSolve[{v''[t] = -g/l=Sin[v[t]], v[0] =0, v[0.9] == /m}, v[t], {t, 0, 40}];
Plot[{v[t] /. =}, {t, O, 40}]
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UHIUBUAYAJIBHOE 3AJIAHUE Ne 8.
PABOTA B CUCTEME «MATHEMATICA»

INDIVIDUAL TASK Ne 8.
WORK IN THE MATHEMATICA SYSTEM

Bech TekcT B cucteMe HabMpaeTcs aHMIIMHCKHIMH OyKBaMU (KpoMe KOMMEHTapueB, OOMblIMe M Maybie OYKBbI PAa3JIMYaKOTCs) KaK B TEKCTOBOM
penaxrope Word. Jliist 3amycka Ha HCIOJIHEHHE KYPCOp YCTAHABINBAETCS B CTPOKY, KOTOPYIO XOTHM BBIYHC/IMTD, H HakuMaeM Kiaasuim Shift+Enter.

All text in system is typed by the English letters (except comments, capital and small letters differ)
as in a text editor of Word. For start on execution the cursor is installed at line which we want to calcu-
late, and we press the Shift+Enter keys.

B paGore nponuchIBaeTcss HHAMBHAYAJIbHBIA KOYQQUIMERT NI KaXA0Io 3aJaHusl, onpelesieMblii mo gopmysne [P = K*n/m,rae
K - nomep mo xypHansHoMy crucky; N - Homep 3amanus; M - yucio aus 3aHATHA.

The individual coefficient for each task determined by a formula p =k *n/m.where registers in
work Kk - number according to the journal list; n - number of a task; m - number of day of occupation.

Ecin B pesynbrare BhlYHCIICHUH nponsoruen cOoii, To HeoOxoxuMo B MeHIo BbiOpats Evaluation u ocymectsuts Boixon u3 sapa Quit Kernel u 3a-
TeM, 3aIyCTUTD SO mo HoBoi Start Kernel.

If calculations were resulted by failure, then it is necessary to choose Evaluation in the menu and
to carry out an exit from a kernel of Quit Kernel and then, to start a kernel on new Start Kernel.

Hmena ¢pyHkuuii numyres ¢ 60J1b1I0H OYKBBI, 2 apryMeHTbl (yHKIHMH 3aKJII0YAK0TCS B KBaJPaTHbIe CKOOKH, NepevucieHns — B puryp-
Hble ckoOKH. Hannune «To4ky ¢ 3amsToii» B KOHIIE KOMaH bl TOBOPUT O 3alIpeTe BBIBOJA HA SKPaH JaHHOI MH(OpManuy.

Names of functions are written from capital letter, and arguments of function consist in square
brackets, transfers - in braces. Existence of “semicolon” at the end of team speaks about a ban of a con-
clusion to the screen of this information.

3a MmocTaHOBKOMI 3ala4yy NIPUBOJUTCA TUIIOBAsA CXEMa €€ PCIICHUS.

Behind a problem definition the standard scheme of its decision is provided.

I'paduueckas ¢pynxuus Plot mo3somser crpouts rpadpuku Gpynkunn y = f (X) B IByMEPHOM IIPOCTPAHCTBE B IPAMOYTOJIbHOM CHCTEME KOOPAUHAT.
The graphic Plot function allows to build function graphs y = f (X) in two-dimensional space
in rectangular system of coordinates.

N‘.’ 1. IocTpouts rpadux Gpysxmun Y = COS 2X — |Og BV, X*+1* P+ X ma otpeske X € [0, 5] .
To construct a function graph y = cos2x —log~/x* +1* p+ x on a piece x €[0,5].

n=1:;k=3;m=4; p=m/k=xn;
¥=Cos[2w»x] - Log [‘Vx"2+1]tp+x;
Plot [y, {x, 0, 5}]

CnpaBa KBaJpaTHbIC CKOOKH - 9TO KaK Obl JINCTBI TETpaau.

On the right square brackets are as if sheets of a notebook.

Ne 2. IMoctponts rpaduxu dpynkumit Y =log(X+1)p—sinx, g=15/tgx—1, v=2pcos3X na orpeske x €[0,3] .
To construct function graphsy=log(x+1)p—sinx, g=15/tgx—-1, v=2pcos3x on a piece

x €[0,3].

n=2;k=3;m=4; p=kE/m«n;
y=Log [x+1] »p - 5in[x]: g=1.5/Tan[x] -1;
Plot [{¥, g, 2xCos[3»x] »p}, {x, 0, 3}]

x/18

N‘.’ 3 IToctponts rpaduk GpyHKuMH, 3a1aHHON TabauuHo U J = -4 pe c0s® X ma OIHOM rpaduke.

To construct a function graph, set in the form of the table and analytically g =—4pe
schedule.

18 cos? x on one
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X

1.7

2.3

3.7

4.8

7.3

9.8

12

145

16.4

Y

2.4

4.8

7.6

11

12.6

11.8

8.2

1.1

n=3;k=3m=4; p=kE/mxn;

f={{1.7, 2.4}, {2.3, 4.8}, {3.7, 7.6}, {4.8, 11}, {7V.3, 12.6}, {5.8, 11.8}, {12, 8.2}, {14.5, 5}, {16.4, 1.1}};

g=-prd xExp[x /18] xCos[x] ~2;

f1=ListPlot[-f, AxesLabel - {"x", "[(x)"}, Plot3tyle + Point5ize[0.02], PlotRange -+ All,

AxesOrigin - {0, 01]:
£2 = Plot[g, {x, 1, 18}]:
Show [f1, £2]

Ne 4. Tocrpouts 3Drpadux g = p/ (X2 yZ)Siﬂ(X3 —2) mn —3<X<3, —2<Yy<2 ¢ uCHOTb30BAHUEM CTAHTAPTHON MOMKIIOUACMOH G1G-

JINOTCKH.

To construct 3Dgrafik for g = p/(x*y?)Sin(x*-2) for —-3<x<3,

standard connected library.

Heeds ["PlotLegends ™ "]

n=4;k=3:m=4; p=nm/Exn;

Plot3D[p/ (x*2+7*2) «Sin[x*~3-2], {x, -3, 31, {7, -2, 2}]

Ne 5. IMocTponTts HAOOP PABHOMEPHO PACTIPEACICHHBIX IO OKPYKHOCTH OPAHKEBBIX KPYTOB

—2 <y <2 with use of the

To construct a set of the orange circles which are evenly distributed on a circle.

E=3;m=4;n=5; p=m/Exn;

Graphics[{Thick, Orange, Circle[], Table[Circle[{Cos[2Pii /K], Sin[2Pii/ K]}, 1], {1, E}]}]

Ne 6. pemenne YPaBHeHMIi B aHAJIMTHYECKOM BH/Ie OCYILECTBISETCS ¢ MoMombio QyHkiuu SOIVe, a B uncienHoM Buae — ¢pyukiueii NSolve.

The solution of the equations in an analytical look is carried out by means of the Solve function,

and in a numerical look - the NSolve function.

Pewmts ciefylollee KBaapaTHoe ypasienue. | O solve the fOIIOWing quad ratic equation:

:n=6; E=3;m=4; p=k/m»xn;

Solve[dwx*2+3xx-p==0, x]

- H5olve[dxx*2+3xx-p =0, x]

|

]

4%’ +3x—p=0.

Ne 7. pewms CHCTeMy JABYX JIHHeiHBIX ypaBHenHii B anamutnaeckom suge. | O solve system of two linear equations in an ana-

Iytical look: {%&+%&=q
8,,% + 8%, = b,

cn=T; E=3:m=4; p=E/mxn;
fl=allxxl+a12 #x2 == bl;
f2 =321 %x] -322 wx2 == -b2;
Solwve[{f1, f2}, {x1, x2}]

PewmTs CHCTeMy TpeX ypaBHeHHil B umcieHHoM Bue: | O solve system of three equations in a numerical look:

Spx, —4X%, +2x%, =1
X +TPX, —2%, =—4
2X +TX, +3pX; =3

s Fl=0apax]l -dwx? + 2wx3=-1;

F2=x1+Twpwx?-2x3==-4;

[3=2%xHl+T X2+ 3w PwX3=3;

WSolve[{fl, 2, £3}, {x1, x2, ¥3}]
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Ne 8. Haiim NepBylo  mpomssomiylo ot (ymkumit: 10 find the first derivative of functions:
f(x) =apx® +bx—2c, g(x)=2(sinx+ pcosx)°.
:n=8; E=3;m=4;n=58; p=k/m=n;
Dlaxprx*3 +b*2xx*2-2¢c, x] ]

: D[2 % (Sin[x] + p=Co=s[x]) ~2, x]:
Simplify [%]

Oyuxius D[2(Sin[x]+p Cos[x])"2,X] naer pa3sepHyThIii pe3ynsrat auddepenunpopanus, a byrkuus SimpliFy[%] npeobpasosesaer
(ynpolaer) 3To BbIpa’KeHHeE.

Function D[2(Sin[x]+p Cos[x])"2,x] Yyields the developed result of differentiation, and
the function Simplify[%] transforms (simplifies) this expression.

N‘.’ 9 Jli1s BEIYMCIICHHS! HHTETPaJIOB NIPHMEHsETCS JIMOO0 3HAUOK MHTErpaia, oo ¢ynkius Integrate. IIpuMepbl BIYKUCICHUS HHTETPAIOB NPUBE/C-
HbI HUOKe (3HaueHue p Beraucisiercs B Nel).

Either the badge of integral, or the Integrate function is applied to calculation of integrals. Exam-
ples of calculation of integrals are given below (value P is calculated in Ne 1).

s E=3:m=4;n=9; p=k/mxn:
f=p+2 %X ny+4duex"2xy"2
Integrate[f, {x, a, b}, {v, a, b}]
Integrate[f, {x, 1, 2}, {y, 1, 2}] 1
NIntegrate[f, {x, 1, 2}, [y, 1, 21] i
N o 1 0 Myssika B cucteme «Mathematica» peanusyercs komanoii Play.

Music in the Mathematica system is realized by the Play team.

) _ 100wk
n=10; k=3;m=4; p=k/mwn; Pla‘g[?Sln[m], [t, -5, 5}]
L + w L

Ne 11. Anumanus B cucreme «Mathematica» peanusyercs komanoii Animate.

Animation in the Mathematica system is realized by the Animate team.

n=11; k=3;m=4; p=k/m»xn;
Animate[Plot[Sin[a x] Sin[bx], {x, 0, 10}, PlotRange —+ 2], {a, 1, p}, {b, 1, n}]

Ne 12. xonesanne vasranxa omnpezensercs pemeHneM audpepeHnnanbHON 3a1aun

Fluctuation of a pendulum is defined by the solution of a differential task

2
—Z/+gsinv=0 at t=0 v=0,andat t=1.0 v==—
(o | m
n=12; k=3;m=4; p=k/msn; g=9.82;1=p;
z = NDSolve[{v"''[t] = -g/l+Sin[v[t]], v[0] =0, v[1.0] =x/m}, v[t], {t, O, 40}];
Plot[{v[t] /. =}, {t, O, 40}]
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UHIUBUAYAJIBHOE 3AJIAHUE Ne 9.
PABOTA B CUCTEME «MATHEMATICA»

INDIVIDUAL TASK Ne 9.
WORK IN THE MATHEMATICA SYSTEM

Bech TekcT B cucteMe HabMpaeTCs aHTIIMHCKHIMH OyKBaMU (KpoMe KOMMEHTapueB, OOMblIMe M Maybie OYKBBI PAa3JIMYAKOTCs) KaK B TEKCTOBOM
penaxrope Word. Jljist 3amycka Ha HCIOJIHEHHE KYPCOp YCTAHABINBAETCS B CTPOKY, KOTOPYIO XOTHM BBIYHC/IMTD, H HakuMaeM Kiaasuim Shift+Enter.

All text in system is typed by the English letters (except comments, capital and small letters differ)
as in a text editor of Word. For start on execution the cursor is installed at line which we want to calcu-
late, and we press the Shift+Enter keys.

B paGore nponuchIBaeTcss HHAMBHAYAJIbHBIA KOIQQUIMERT NI KaXA0ro 3aJaHusl, onpeaeisieMblii mo gopmysne [P = K*n/m,rae
K - nomep mo xypransHomy crucky; N - Homep 3amanus; (M - yucio aus 3aHATHA.

The individual coefficient for each task determined by a formula p =k *n/m.where registers in
work Kk - number according to the journal list; n - number of a task; m - number of day of occupation.

Ecin B pesynbrare BhlYHCIICHUH nponsoruen cOoii, To HeoOxoxuMo B MeHIo BbiOpats Evaluation u ocymectsuts Boixon u3 sapa Quit Kernel u 3a-
TeM, 3aIlyCTUTh SO mo HoBo# Start Kernel.

If calculations were resulted by failure, then it is necessary to choose Evaluation in the menu and
to carry out an exit from a kernel of Quit Kernel and then, to start a kernel on new Start Kernel.

Hmena ¢pyHkuuii numyres ¢ 60Jb1I0H OYKBBI, 2 apryMeHTbl (YHKIMH 3aKJII0YA0TCS B KBaJPaTHbIe CKOOKH, NepeyucieHus — B puryp-
Hble ckoOKH. Hannune «To4ky ¢ 3amsToii» B KOHIIE KOMaH bl TOBOPUT O 3alIpeTe BBIBOJA HA SKPaH JaHHOI MH(OpManuy.

Names of functions are written from capital letter, and arguments of function consist in square
brackets, transfers - in braces. Existence of “semicolon” at the end of team speaks about a ban of a con-
clusion to the screen of this information.

3a MmocTaHOBKOMI 3ala4yy NIPUBOJUTCA TUIIOBAsA CXEMa €€ PCIICHUS.

Behind a problem definition the standard scheme of its decision is provided.

I'paduueckas ¢pynxuus Plot mo3somser crpouts rpadpuku Gpynkuun y = f (X) B IByMEPHOM IIPOCTPAHCTBE B IPAMOYTOJIbHOM CHCTEME KOOPAUHAT.
The graphic Plot function allows to build function graphs y = f (X) in two-dimensional space
in rectangular system of coordinates.

N‘.’ 1. IocTpouts rpaduk Gpysxmun Y = COS 2X — pv X*+1+X Ha orpeske X € [O, 5] .
To construct a function graph y = cos2x — pv/x> +1+x on a piece x [0,5].

n=1;k=3;m=4; p=m/Exn;

F=Cos[2xxX] -VxX*2+]1 »wp+X;
Plot [y, {x, 0, 53}]
CnpaBa KBaJpaTHbIC CKOOKH - 5TO Kak OBl JINCTHI TETpaau.

On the right square brackets are as if sheets of a notebook.

Ne 2. tiocrpours rpaguxn dymxuwmii y = log(x, +1)p—sinx, g=1.5tgx—1, v =2pcos3x ma orpeske x < [0,3].
To construct function graphsy =1log(x, +1)p—sinx, g=1.5tgx—1, v=2pcos3x on a piece
x€[0,3].
n=2;k=3:m=4; p=k/mxn;

¥y=Log [x*2+1] »p-Sin[x]: g=1.5»Tan[x] -1:
Plot [{y, g, 2xCos[3xx] »p}, {x, 0, 3}]

N‘.’ 3 IToctponts rpaduk GpyHKuMH, 3a1aHHON TabauuHo U J = 2 pez’* *C0s% X ma 0IHOM rpaduke.

To construct a function graph, set in the form of the table and analytically g = 2 pe®* *cos*x on one
schedule.
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X

1.7

2.3

3.7

4.8

7.3

9.8

12

145

16.4

Y

2.4

4.8

7.6

11

12.6

11.8

8.2

1.1

n=3;k=3;m=4; p=E/m=n;
fF={{1.7, 2.4}, {2.3, 4.8}, [3.7, 7.6}, {[4.8, 11}, [7.3, 12.6}, {9.8, 11.8}, {12, 8.2}, {14.5, 5}, [16.4, 1.1}}:
g=px2wExp[2/x] »Cos[x] *2;

fl = ListPlot[f-1, Axeslabel - {"x", "f(x)"}, PlotStyle » PointSize[0.02], PlotRange - All, AxesOrigin — {0, 0}]:
f2 = Plot[g, {x, 1, 18}]:
Show [E1, £2]

NQ 4 Ioctpouts 3Drpadux § = P / (Xzyz) ma —3<X<3, -2< y< 2 ¢ uCnonB30BaHIEM CTaHAAPTHOM MOAKII0YaeMOil OMOIHOTEKH.

To construct 3Dgrafik for g=p/(x*y?) for -3<x<3,
connected library.

—2<y<2 with use of the standard

Heeds ["PlotLegends "]
n=4;k=3:m=4; p=m,/Exn;

Plot3D[p/ (x*2xy*2), {x, -3, 3}, {7, -2, 2}]

N o 5 IMoctpouts HAOOP PAaBHOMEPHO IEPECEKAIOIIUXCS PA3HOLBETHEIX KPYTOB

To construct a set of evenly crossed multi-colored circles.

E=3;n=4:n=5; p=m/kxn; '
Graphics[Table[{Hue[t /k], Circle[{Cos[2Pit/k], Sin[2Pit /k]}, 11}, {t, E}]1]

N‘_’ 6 Peienne ypaBHeHHil B aHAJIMTHYECKOM BH/e OCYIIECTBISICTCS C TOMOIIBI0 (yHKImu SOIve, a B unciaenHoM Buae — ¢yukuueit NSolve.

The solution of the equations in an analytical look is carried out by means of the Solve function,
and in a numerical look - the NSolve function.

Pemmts  cnenylomee  keaxpatmoe  ypasmemme. 10  SOlve  the  following quadratic equation:
2x*+3x—p-6=0.

n=6; k=3;m=4; p=k/mxn:

Solve[2xx*2+3xx-p-6=-0, x] ]

HSolve[2#x*2+3nk-p-6==0, x] j

Ne 7. pewms CHCTeMy ABYX JIHHEi{HBIX ypaBHenHii B anamutnieckom suge. | O solve system of two linear equations in an ana-
Iytical look: {a“"l ek =2

% +8yX, =D,
n=7:;k=3:m=4; p=k/m=xn;
fl=-all%x]1 +al12 »x2=-2h1;
f2 =221 »x]1 +322 » X2 == b2;
Solve[{fl, 2}, {xl, x21]
PewmTs CHCTeMy TpeX ypaBHeHHil B umcieHHoM Bue: | O solve system of three equations in a numerical look:

3px, —4X, +2x, =1

X, +7pX, —2X, =4

2X +TX, +3pX; =3
fl=3wpwxl -4%x2 +2xx3=1:
f2=x1+Twpwex2-2x3=4;
F3=2%»X]l+7 *»X2+3xpwxd = 3;
WSolwe[{fl, £2, £3}, {x1, =2, x3}]
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Ne 8. Haiitn  nepeyio  mpomssommyo  or  gymemmii: 10 find  the  first derivative of functions:
f (x) =apx® +5bx—c, g(x)=3(sinx+ pcosx)°.

n=8; k=3;m=4;n=8; p=k/m«n; ]

Dlaxp*xx*3+3bxx*2-cC, x]

D[3» (Sin[x] + pxCos[x]) *2, x]; ]

Simplify [%]

Oyuxius D[3(Sin[x]+p Cos[x])"2,X] naer passepHythiii pe3ynsrat auddepenunpopanus, a dyakuus SimpliFy[%] npeobpasosriBaer
(ympo1aer) 3To BEIpaXKEHHUE.

Function D[3(Sin[x]+p Cos[x])"2,x] Yyields the developed result of differentiation, and
the function Simplify[%] transforms (simplifies) this expression.

N‘_’ 9 Jlnst BBIYUCIICHNS. HHTErPajioB IpUMEHseTcs 100 3HaY0K HHTerpana, oo gpynknus Integrate. IlpuMeps! BEMHUCICHHS HHTEIPAIOB IIPHBEC-
HBI HIOKe (3HadeHne p Beraucisiercs B Nel).

Either the badge of integral, or the Integrate function is applied to calculation of integrals. Exam-
ples of calculation of integrals are given below (value P is calculated in Ne 1).

:E=3:m=4;n=9 p=k/m=xn;
f=p+2 %X ny+4duex"2xy"2
Integrate[f, {x, a, b}, {7, a, b}]

Integrate[f, {x, 1, 2}, {7, 1, 2}] ]

NIntegrate[f, {x, 1, 2}, {y, 1, 2}] il
Ne 10. Myssika B cucteme «Mathematica» peanusyercs komanoii Play.
Music in the Mathematica system is realized by the Play team.

f 100« k& '
.n=10; k=3;m=4; p=k/mxn; Pla‘g[CDs[m], {t, -3, 4}]
L] + w

N 0 1 1 . Anmmanus B cucreme «Mathematica» peanmusyercs komamgoit Animate.

Animation in the Mathematica system is realized by the Animate team.

n=11; E=3; m=4; p=kE/m=*n;
Animate[Plot[Sin[a x] Sin[bx], {x, 0, n}, PlotRange -+ 2], {z, 1, p}, {b, 1, n}]

N o 12 Konebanue MasTHHKA onpenensiercs peneHneM TuddepeHans-Hol 3a1adu

Fluctuation of a pendulum is defined by the solution of a differential task

2
Vv .
F-F%San:O at t=0 v=0,andat t=1.05 v=
n=12: k=3;m=4; p=k/m#*n; g=9.82;1=p;
z = NDSolve[{v'"[t] = -g/1lxSin[v[t]], v[0] =0, v[1.05] =« /m}, v[t], {t, O, 40}];
Plot[{v[t] /. 2}, {t, O, 40}]

T
m
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NHIUBUIYAJBHOE 3AJTAHUE Ne 10.
PABOTA B CUCTEME «<MATHEMATICA»

INDIVIDUAL TASK Ne 10.
WORK IN THE MATHEMATICA SYSTEM

Bech TekcT B cucteMe HabMpaeTCs aHTIIMHCKHIMH OyKBaMU (KpoMe KOMMEHTapueB, OOMblIMe M Maybie OYKBBI PAa3JIMYAKOTCs) KaK B TEKCTOBOM
penaxrope Word. Jljist 3amycka Ha HCIOJIHEHHE KYPCOp YCTAHABIMBAETCS B CTPOKY, KOTOPYIO XOTHM BBIYHC/IMTD, M HakuMaeM Kiaasuim Shift+Enter.

All text in system is typed by the English letters (except comments, capital and small letters differ)
as in a text editor of Word. For start on execution the cursor is installed at line which we want to calcu-
late, and we press the Shift+Enter keys.

B paGore nponuchIBaeTcss HHAMBHAYAJIbHBIA KOIQQUIMERT NI KaXA0ro 3aJaHusl, onpeaeisieMblii mo gopmysne [P = K*n/m,rae

k - HOMEP M0 KYpHAJIbHOMY CIIUCKY, n - HOMED 3a1aHUs; M - gucno JIHA 3aHATHA.

The individual coefficient for each task determined by a formula p =k *n/m.where registers in
work Kk - number according to the journal list; n - number of a task; m - number of day of occupation.

Ecin B pesynbrare BhIYHCIICHUH nponsoluen cOoii, To HeoOxoxuMo B MeHIo BbIOpats Evaluation u ocymectsuts Boixon u3 sapa Quit Kernel u 3a-
TeM, 3aIyCTUTD SO mo HoBoi Start Kernel.

If calculations were resulted by failure, then it is necessary to choose Evaluation in the menu and
to carry out an exit from a kernel of Quit Kernel and then, to start a kernel on new Start Kernel.

Hmena ¢pyHkuuii numyres ¢ 60J1b1I0H OYKBBI, 2 apryMeHTbl (yHKIHMH 3aKJII0YAK0TCS B KBaJPaTHbIe CKOOKH, NepevucieHns — B puryp-
Hble ckoOKH. Hannune «To4ky ¢ 3amsToii» B KOHIIE KOMaH bl TOBOPUT O 3alIpeTe BBIBOAA HA SKPaH JaHHOI MH(OpManuy.

Names of functions are written from capital letter, and arguments of function consist in square
brackets, transfers - in braces. Existence of “semicolon” at the end of team speaks about a ban of a con-
clusion to the screen of this information.

3a MmocTaHOBKOMI 3ala4yy NIPUBOAUTCA THUIIOBAsA CXEMa €€ PCIICHUS.

Behind a problem definition the standard scheme of its decision is provided.

I'paduueckas ¢pynxuus Plot mo3somser crpouts rpadpuku Gpynkuun y = f (X) B IByMEPHOM IIPOCTPAHCTBE B IPAMOYTOJIbHOM CHCTEME KOOPAUHAT.
The graphic Plot function allows to build function graphs y = f (X) in two-dimensional space
in rectangular system of coordinates.

N‘_’ 1 IocTpouts rpaduk GpyHaxmm Y = Sin XCOS2X — pv X*+1+X ma orpeske X € [0,5] .
To construct a function graph y = sin xcos 2x — pv/x*> +1+ x on a piece x €[0,5].

n=1:k=3;m=4; p=m/kExn;
¥=58in[x] «Cos[2xx] -V X*2+1 ap+X;

Plot [y, {x, 0, 5}]
CripaBa KBa/[paTHbIE CKOOKH - 3TO KaK ObI JINCTHI TETPAIH.

On the right square brackets are as if sheets of a notebook.

N‘.’ 2 ITocrpouts rpaduxu Gpyskumnit Y = IZJCOS(X2 +1) —sinx, g=15tgx—1, v=2p*cos3X nuaorpeske x [0,3].
To construct function graphsy = pcos(x® +1)—sinx, g =1.5tgx—1, v=2p*cos3x on a piece
x €[0,3].

n=2;k=3;m=4; p=k/m=»n;
¥==Cos8 [242 +1] »p - Sin[x]: g=1.5«Tan[x] -1;
Plot [{¥, g, 2«Cos[3»x] »p}, {x, 0, 3}]

2 c0s% X ma ogHOM rpaduke.

To construct a function graph, set in the form of the table and analytically g = 2 pe””* cos® x on one sche-
dule.

N‘.’ 3 IMocTpouts rpaduk GpyHKIMH, 3aKaHHON TabmMIHO N () = 2 pe
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X 1.1 2.3 3.7 4.8 7.3 9.8 12 14.5 16
y 2.4 4.8 7.6 11 11.6 11.8 8.2 5 1

n=3;E=3;m=4; p=E/mxn; i
F={{1.1, 2.4}, {2.3, 4.8}, {3.7, 7.6}, {4.8, 11}, {7.3,11.6}, {9.8, 11.8}, {12, 8.2}, [14.5, 5}, {16.,1.}}:
g=px2xExp[2/x] »Cos[x]"~2;

fl = ListPlot[f -1, AxesLabel —+ {"x", "[(x)"}, PlotStyle + Point3ize[0.02], PlotRange + A1l , AxesOrigin -+ {0, 0}]:
f2 = Plot[g, {x, 1, 18}]:

Show[f1, £2]

N‘.’ 4 IocTpouts 3Drpadux § = \/1— X% — y2 ma —1<x<1, -1< y< 1 ¢ ucnonp3oBaHEEM CTAHIAPTHOM TIOAKIIIOYACMOM OHOIHOTEKH.

To construct 3Dgrafik for g =1-x*—-y* for —1<x<1, -1<y<1 with use of the standard
connected library.

Heeds ["PlotLegends "]

n=4;k=3;m=4; p=mn/Exn;

Plot3D[Sgri[l-x~2-y*2], {=, -1, 1}, {v, -1, 1}, Mesh + &,
ColorFunction -+ Hue, MeshShading —+ {{¥Yellow, Orange}, {Pink, Red}}]

N o 5 IMocTpouTs C MOMONIBIO JaTYHKA CITyJaifHBIX YHCeT HAOOp Pa3HOLBETHBIX KYOHUKOB

To construct a set of multi-colored cubes with the help of the random number generator.

E=3:rm=4:n=5 p=m/Exn:;
Graphics3D[Tabkle [ {EdgeForm [Opacity [.3]] , Hue[RandomReal []] , Cuboid [RandomBeal [4, 311}, {4 +k}]]

N‘_’ 6 Peienne ypaBHeHHil B aHAJIMTHYECKOM BH/Ie OCYIIECTBISICTCS ¢ OMOIIBI0 (yHkimu Solve, a B unciaenHoM Buae — ¢yukuueit NSolve.

The solution of the equations in an analytical look is carried out by means of the Solve function,
and in a numerical look - the NSolve function.

PemmTs crexyromee kBaapatnoe ypasnerme. 10 SOIVe the fO”OWing quadratic equation: 5x? +3X — p= 0.
n=6;k=3;m=4; p=k/mxn;
Solve[fxx*2+3xx-p==0, x]

HSolve[Sxx*2+3wx-p=0, x] j

Ne 7. pewns cHCTeMy JABYX JIHHEi{HBIX ypaBHenHii B anamutieckom suge. | O solve SyStem of two linear equations in an ana-

lytical look: { Bk Tk =D
Ay X, + 85X, = 2b,
n="7; kE=3;m=4; p=E/mxn;
fl=all»xl +al12 »x2 = bl;
f2=a821»x]l +322 »x2 == 2 b2;
Solwe[{fl, £2}, {xl, x2}]
PewmTE CHCTeMy TpeX ypaBHeHHil B umcieHHoM Bue: | O solve system of three equations in a numerical look:
3px, —4xX, +2X, =1+ p
X, +7PX, —2X, =—4
2X + 7%, +3pX; =3
Fl=3wpwxl -4xx2 +2%xX3==1+p;
[2=%x1+Tepex?-2x3=-4;
F3=2%»xl +7 »X2+ 3% pwx3==3;
WSolwe[{fl, £2, £3}, {x1, x2, x31]
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Ne 8. Haiim NepBylo  mpomssomiylo ot (ymkumit: 10 find the first derivative of functions:
f(x)=apx®+bx—-c—8, g(x)=3(sinx+ pcosx)®.
n=8; k=3:m=4;n=58; p=k/mxn: ]

Dlaxpxx*3+bwx*2-c-8, x]

D[3* (Sin[x] +p »Cos[x]) ~3, x]:
Simplify [%]

Oyuxius D[3(Sin[x]+p Cos[x])"3,X] naer passepHythIii pesynbrat auddepenunpopanus, a dyrkuus SimpliFy[%] npeobpasosrsaer
(ynpolaer) 3To BbIpa’keHHe.

Function D[3(Sin[x]+p Cos[x])"3,x] Yyields the developed result of differentiation, and
the function Simplify[%] transforms (simplifies) this expression.

N‘.’ 9 Jli1s BEIYMCIICHHS! HHTETPAJIOB NPHMEHsETCS JIMOO0 3HAUOK MHTerpaina, oo ¢yunkius Integrate. IIpuMepsl BIYKUCIECHUS HHTETPAIOB MPUBE/C-
HbI HUKe (3HaueHue p Beraucisiercs B Nel).

Either the badge of integral, or the Integrate function is applied to calculation of integrals. Exam-
ples of calculation of integrals are given below (value P is calculated in Ne 1).

s E=3:m=4;n=9; p=k/mxn:
f=p+2 %X ny+4duex"2xy"2
Integrate[f, {x, a, b}, {v, a, b}]
Integrate(f, {x, 1, 2}, {7, 1, 2}] ]
NIntegrate[f, {x, 1, 2}, {¥., 1, 2}] i

Ne 10. Myssika B cucteme «Mathematica» peanusyercs komanoii Play.
Music in the Mathematica system is realized by the Play team.

10 k Pl c 100« X [t 1, n}
ns= rp=E/mxn; ay[pw DS[ - ] L, -+ n]
0.01+t~2#5in[e]d’ 7' !

N‘.’ 1 1 Amnnmarus B cucteme «Mathematica» peanusyercst komammoit Animate.

Animation in the Mathematica system is realized by the Animate team.

n=11; k=3 m=-4; p=-kE/m=xn;
Animate[Plot[Sin[a x] Sin[bkx], {x, 0, m}, PlotRange —+ 2], {a, 1, p}, {b, 1, n}]

N o 12 Konebanue MasTHHKA onpenensiercs penreHneM nuddepeHansHol 3a1adu

Fluctuation of a pendulum is defined by the solution of a differential task

2
\' .
F+%smv:0 at t=0 v=0,andat t=11 v=
n=12; k=3;m=4; p=k/m=sn; g=9.82;1=p;
z = NDSclve[{v''[t] = -g/1%Sin[v[t]], v[0] =0, v[1.1] ==/ m}, v[t], {t, O, 40}];
Plot[{v[t] /. 2}, {t, O, 40}]

T
m
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NHANBUAYAJIBHOE 3AJJAHUE Ne 11.
PABOTA B CUCTEME «<MATHEMATICA»

INDIVIDUAL TASK Ne 11.
WORK IN THE MATHEMATICA SYSTEM

Bech TekcT B cucteMe HabMpaeTcs aHTIIMHCKHIMH OyKBaMU (KpoMe KOMMEHTapueB, OOJbIIME M Manble OYKBbI PAa3JIMYAKOTCs) KaK B TEKCTOBOM
penaxrope Word. Jljist 3amycka Ha HCIOJIHEHHE KYPCOp YCTAHABIMBAETCS B CTPOKY, KOTOPYIO XOTHM BBIYHC/IMTD, H HakuMaeM Kiaasuim Shift+Enter.

All text in system is typed by the English letters (except comments, capital and small letters differ)
as in a text editor of Word. For start on execution the cursor is installed at line which we want to calcu-
late, and we press the Shift+Enter keys.

B paGore nponuchiBaeTcss HHAMBHAYAJIbHBIA KOYQQUIMERT NI KaXA0ro 3aJaHusl, onpeaesieMblii mo gopmysne [P = K*n/m,rae
k - HOMEP M0 KYpHAJIbHOMY CIIUCKY, n- HOMED 3a1aHUs; m = YUCJIO JHS 3aHATHS.

The individual coefficient for each task determined by a formula p =k *n/m.where registers in
work Kk - number according to the journal list; n - number of a task; m - number of day of occupation.

Ecin B pesynbrare BhlYHCIeHUH nponsoruen cOoii, To HeoOxoxuMo B MeHIo BbiOpats Evaluation u ocymectsuts Boixon u3 sapa Quit Kernel u 3a-
TeM, 3aIyCTUTD SO mo HoBoi Start Kernel.

If calculations were resulted by failure, then it is necessary to choose Evaluation in the menu and
to carry out an exit from a kernel of Quit Kernel and then, to start a kernel on new Start Kernel.

Hmena ¢pyHkuuii numyres ¢ 60J1b1I0H OYKBBI, 2 apryMeHTbl (yHKIHMH 3aKJII0YAK0TCS B KBaJPaTHbIe CKOOKH, NepevucieHns — B puryp-
Hble cKoOKH. Hannune «To4ky ¢ 3amsToii» B KOHIIE KOMaH bl TOBOPUT O 3allpeTe BBIBOJA HA SKPaH JaHHOI MH(OpManuy.

Names of functions are written from capital letter, and arguments of function consist in square
brackets, transfers - in braces. Existence of “semicolon” at the end of team speaks about a ban of a con-
clusion to the screen of this information.

3a MmocTaHOBKOMI 3ala4yy NIPUBOJUTCA TUIIOBAsA CXEMa €€ PCIICHUS.

Behind a problem definition the standard scheme of its decision is provided.

I'paduueckas ¢pynxuus Plot mo3somser crpouts rpadpuku Gpynkuun y = f (X) B IByMEPHOM IIPOCTPAHCTBE B IPAMOYTOJIbHOM CHCTEME KOOPAUHAT.
The graphic Plot function allows to build function graphs y = f (X) in two-dimensional space
in rectangular system of coordinates.

N‘.’ 1. IocTpounts rpaduk Gpysaxmm Y = Sin X +c0S2x — PV X+1—X naorpeske X € [0, 5] .

To construct a function graph y =sin x+c0s2x— p~/x+1—Xx on a piece x [0,5].

:n=1;k=3;m=4; p=m/Exn;
F=3In[x] +Cos[2»xx] - VX +1 »p-x;
Plot [y, {x, 0, 5}]

CnpaBa KBaJpaTHBIC CKOOKH - 3TO KaK ObI JTMCTBI TETpagu.

On the right square brackets are as if sheets of a notebook.

N‘.’ 2 IocTpouts rpaduxu pynknmii Y = COS(X2 +l)* p —-sinx, g=15tgx-1, v= 2 p|COS 3X| Ha otpeske X €[0,3].
To construct function graphs y = cos(x* +1)* p—sinx, g=1.5tgx-1, v=2 p|cos 3x| on a piece
x €[0,3].

n=2;k=3m=4; p=k/m»n;
y=Cos [Xx*2+1] »p - 5in[x]; g=1.5«Tan[x] -1:
Plot [{¥, g, Z2xAbs[Cos[3xx]] »p}, {x, 0, 3}]

N‘.’ 3 IToctponts rpaduk GpyHKuMH, 3a1aHHON TabauuHo U J = 2 p\/; / X +c0s® 2X ma OIHOM rpaduke.

To construct a function graph, set in the form of the table and analytically g = Zpﬁ/ X +C0S 2X on one
schedule.
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X 1.1 2.3 3.7 4.8 7.3 9.8 12 14.5 17
y 2.2 4.8 7.6 11 10.6 11.8 8.2 5 1.8

n=3:;k=3:m=4; p=E/m»n;

f=-{{1.1, 2.2}, 2.3, 4.8}, {3.7, 7.6}, [4.8, 11}, {7.3, 10.6}, {9.8, 11.8}, {12, 8.2}, [14.5, 5}, [17.,1.8}};
g:pwzw'uTJf'x+Cos[2wx]"2;

fl=ListPlot[f-1, Axeslabel -+ {"x", "f(x)"}, PlotStyle » PointSize[0.02], PlotRange - All, AxesOrigin - {0, 0}]:
f2 = Plot[g, {x, 1, 18}]:

Show[£1, £2]

Ne 4. Ioctponts 3Drpadux g = Sin(pxy) ana 0< X <3, 0<y <3 ¢ ucnonbosannem cTanapTHOi NOAKIIOYAEMOi GHOIHOTEKH.

To construct 3Dgrafik for g =Sin(pxy) for 0<x<3, 0<y<3 with use of the standard con-
nected library.

Heeds ["PlotLegends ™ "]
n=4:k=3:m=4; p=m/Exn;

Plot3D[Sin[xv], {x, 0, 3}, {v, 0, 3}, ColorFunction -+ Function[{x, v, =}, Hue[z]]]

N(_) 5 HOCTpOI/ITL C MOMOIIBIO JaTYHUKA CHy‘IaﬁHLIX qUCECII Ha60p Pa3sHOUBETHBIX MUIUHAPOB

To construct a set of multi-colored cylinders with the help of the random number generator.

E=3;m=4;n=5; p=m/Exn:
Graphics3D [Table [ {EdgeForm [Opacity [.3]] , Hue [RandomBeal []] ,
Cylinder [RandonBeal [10, {2, 3311}, {2 +E}]]

N‘_’ 6 Peienne ypaBHeHHil B aHAJIMTHYECKOM BH/e OCYIICCTBIIIETCS ¢ OMOIIbI0 (yHKimu SOlve, a B unciaenHoM Buae — ¢yukuueit NSolve.

The solution of the equations in an analytical look is carried out by means of the Solve function,
and in a numerical look - the NSolve function.

PemuTh  crnemyioliee  KBaJpaTHOEe  YPABHEHHE. To solve the followi ng quad ratic €q uation:
2x* +3x-5p=0.
=6 E=3m=4; p=E/m=xn;
Solve[2 #x*2+3xx-5p=-0, x] ]

: HSolve[2#x*2+3%x-5p =0, x] il

Ne 7. pewms CHCTeMy ABYX JIHHEHHBIX ypaBHenHii B anamutuieckom suge. | O solve system of two linear equations in an ana-
lytical look: {anxl ok, =h
ay; X, + 85X, =4b,
c:n=7; E=3;m=4; p=kE/mxn;
fl=allxxl+al2 »x2==-bl;
f2=a21wx]l +322 »x2==4b2;
Solve[{f1l, £2}, {x1, x2}]
PelmTh cHCTeMy Tpex ypaBHeHuii B umcientom sue: | O solve SyStem of three equations in a numerical look:
3px, —4x, +2%, =8
X +TPX, —2%, =—4
2X +TX, +3pX; =1
: fl=3wpwexl -4 xx2+2%xx3==8;
[2=x1+Txpwex?-2x3=-4;
F3=2%Xl +T*x2+ 3% pwxi=1;
HSolwe[{f1l, £2, £3}, {x1, x2, x3}]
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Ne 8. Haiim NepBylo  mpomssomiylo ot (ymkumit: 10 find the first derivative of functions:
f(x) =apx®+bx—7c, g(x)=3(2sinx+ pcosx)’.

:n=8; k=3:m=4;n=8; p=k/m=xn;
Dla»p*»x*3+bwxx"2 -Tc, x]

s D[3» (25in[x] +pxCos[x])*2, x]:
Simplify [%]

Oyuxius D[3(2Sin[x]+p Cos[x]1)"2,x] maer pa3sepHyThIil pesyasrar aupdepernuposanus, a dpyakuus SimpliFy[%] npeobpaszossi-
BaeT (YIPOIIAeT) 3TO BEIPAXKEHUE.

Function D[3(2Sin[x]+p Cos[x])"2,x] Yyields the developed result of differentiation, and
the function Simplify[%] transforms (simplifies) this expression.

N‘_’ 9 Jnst BEIYUCIICHNS. HHTErPajioB IpUMEHseTcs TM00 3HaY0K HHTerpana, oo gpynknus Integrate. IlpuMeps! BEMHCICHHS HHTETPAIOB IIPHBEC-
HBI HIOKe (3HadeHue p Beraucisiercs B Nel).

Either the badge of integral, or the Integrate function is applied to calculation of integrals. Exam-
ples of calculation of integrals are given below (value P is calculated in Ne 1).

s E=3:m=4;n=9; p=k/mxn:
f=p+2 %X ny+4duex"2xy"2
Integrate[f, {x, a, b}, {7y, a, b}]
Integrate[f, {x, 1, 2}, {v, 1, 2}] j
NIntegrate[f, {x, 1, 2}, {y, 1, 2}] i

Ne 10. Myssika B cucteme «Mathematica» peanusyercs komanoii Play.
Music in the Mathematica system is realized by the Play team.

100 xk '
cn=10; E=3:m=4; p=k/mxn; Pla‘f[?ﬂos[m], {t, -5, E}] ]
os[t] +pxt

Ne 11. Anumanus B cucreme «Mathematica» peanusyercs komaHnoii Animate.
Animation in the Mathematica system is realized by the Animate team.

:n=11; E=3:m=4; p=k/m=n; .
Animate [Plot[Sin[ax] Sin[bx], {x, 0, E}, PlotRange -+ 2], {&, 1, p}, {b, 1, n}]

N o 12 Konebanue MasTHHKA onpenensiercs peneHneM TuddepeHIansHol 3a1adu

Fluctuation of a pendulum is defined by the solution of a differential task

2
Vv .
WJr%smv:O at t=0 v=0,andat t=115 v=
n=12; k=3;m=4; p=k/man; g=9.82;1=p;
z = NDSolve[{v"''[t] = -g/1*Sin[v[t]], v[0] =0, v[1.15] ==/ m}, v[t], {t, O, 40}];
Plot[{v[t] /. =z}, {t, O, 40}]

T
m
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NHIUBUAYAJIBHOE 3AJTAHUE Ne 12.
PABOTA B CUCTEME «<MATHEMATICA»

INDIVIDUAL TASK Ne 12.
WORK IN THE MATHEMATICA SYSTEM

Bech TekcT B cucteMe HabMpaeTCs aHTIIMHCKHIMH OyKBaMU (KpoMe KOMMEHTapueB, OOMblIMe M Maybie OYKBBI PAa3JIMYAKOTCs) KaK B TEKCTOBOM
penaxrope Word. Jliist 3amycka Ha HCIOJIHEHHE KYPCOp YCTAHABIMBAETCS B CTPOKY, KOTOPYIO XOTHM BBIYHC/IMTD, M HakuMaeM Kiaasuim Shift+Enter.

All text in system is typed by the English letters (except comments, capital and small letters differ)
as in a text editor of Word. For start on execution the cursor is installed at line which we want to calcu-
late, and we press the Shift+Enter keys.

B paGore nponuchIBaeTcss HHAMBHAYAJIbHBIA KOIQQUIMERT NI KaXA0ro 3aJaHusl, onpeaeisieMblii mo gopmysne [P = K*n/m,rae

k - HOMEP M0 KYpHAJIbHOMY CIIUCKY, n - HOMED 3a1aHUs; M - gucno JIHA 3aHATHA.

The individual coefficient for each task determined by a formula p =k *n/m.where registers in
work Kk - number according to the journal list; n - number of a task; m - number of day of occupation.

Ecin B pesynbrare BhlYHCIICHUH nponsoruen cOoii, To HeoOxoxuMo B MeHIo BbiOpats Evaluation u ocymectsuts Boixon u3 sapa Quit Kernel u 3a-
TeM, 3aIyCTUTD SO mo HoBoi Start Kernel.

If calculations were resulted by failure, then it is necessary to choose Evaluation in the menu and
to carry out an exit from a kernel of Quit Kernel and then, to start a kernel on new Start Kernel.

Hmena ¢pyHkuuii numyres ¢ 60J1b1I10H OYKBBI, 2 apryMeHTbl (yHKIMH 3aKJII0YAK0TCS B KBaJPaTHbIe CKOOKH, NepevucieHns — B puryp-
Hble ckoOKH. Hannune «To4ky ¢ 3amsToii» B KOHIIE KOMaH bl TOBOPUT O 3alIpeTe BBIBOJA HA SKPaH JaHHOI MH(OpManuy.

Names of functions are written from capital letter, and arguments of function consist in square
brackets, transfers - in braces. Existence of “semicolon” at the end of team speaks about a ban of a con-
clusion to the screen of this information.

3a MmocTaHOBKOMI 3ala4yy NIPUBOJUTCA TUIIOBAsA CXEMa €€ PCIICHUS.

Behind a problem definition the standard scheme of its decision is provided.

I'paduueckas ¢pynxuus Plot mo3somser crpouts rpaduku Gpynkunn y = f (X) B IByMEPHOM IIPOCTPAHCTBE B IPAMOYTOJIbHOM CHCTEME KOOPAUHAT.
The graphic Plot function allows to build function graphs y = f (X) in two-dimensional space
in rectangular system of coordinates.

Noe 1. Tocrpouts rpaduk dpyuxumn Y = 0.255IN3X —COS2X™* p — X na orpeske X €[0,5].
To construct a function graph y =0.25sin3x —cos2x* p—x on a piece x €[0,5].

:n=1;k=3;m=4; p=mn/Ekxn;
¥=0.20x8in[3wx] -Cos[2xx] xp-Xx:
Plot [y, {x, 0, 3}]
CnpaBa KBaJipaTHbIe CKOOKH - 9TO KaK ObI JINCTHI TETPAIH.

On the right square brackets are as if sheets of a notebook.

N‘.’ 2 IMoctpouts rpaduxn Gyskunit Y = COS(X2 +1)* p —sinx, g=15tgx-1, v= 2 p|cos 3X| Ha otpeske X € [0,3].
To construct function graphsy =cos(x* +1)* p—sinx, g=15tgx—1, v=2p|cos3x| on a piece
x €[0,3].

n=2;k=3:m=4; p=E/mxn;
¥==Cos [x*2 +1] »p - 5in[x]: g=1.5«Tan[x] -1;
Plot [{y, g, 2»xAbs[Cos[3xx]] »p}, {x, O, 3}]

N‘.’ 3 IToctponts rpaduk GpyHKuMH, 3a1aHHON TabauuHo U J = 2 p ‘Sin \/; + COS 2X| na omHOM rpaduke.

To construct a function graph, set in the form of the table and analytically g = 2 p‘Sin JX +cos ZX‘ on one
schedule.
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X 1 2.3 3.7 5.2 7.1 9.8 12 145 18
y 2.2 4.8 7.6 11 10.6 11.8 8.2 5 2.4

n=3;k=3;m=4; p=k/mwxn; 7
fF={{1, 2.2}, {2.3, 4.8}, {3.7, 7.6}, {5.2,11}, {7.1, 10.6}, {9.8, 11.8), {12, 8.2}, [14.5, 5}, {18.,6 2.4}};
g=pw2w?\b5[51n[1ﬂx]+CDS[2wx]];

fl = ListPlot[f, AxesLabel -+ {"x", "[(x)"}, PlotStyle - Point5ize[0.02], PlotRange » All, AxesOrigin —» {0, 0}]:
f2 = Plot[g, {x, 1, 18}]:
Show[f1l, £2]

2 2
N‘.’ 4 IMoctpouts 3Drpadux g = X /e P s -2<x<2, -2< y< 2 ¢ HCTIONB30BAHMEM CTAHIAPTHOM MOKITIOUAEMOil GHOTHOTEKH.

To construct 3Dgrafik for g = x/eX Y p for -2<x<2, -2<y<2 with use of the standard
connected library.

Heeds ["FlotLegends™"]
n=4;k=3m=4; p=m/Exn;

Plot3D[x/EBxp[x*2+y*2], {x, -2, 2}, {7, -2, 2}, ColorFunction + Function[{x, v, 2}, Hue[.65 (1 - z)]]]

N(_) 5 HOCTpOI/ITL Ha60p Pa3HOLUBETHBIX MPO3PAYHBIX BJIOKEHHBIX HUIUHAPOB

To construct a set of the multi-colored transparent enclosed cylinders.

E-3:m=4:n=5; p=m/Exn;
Graphics3D[ {Opacity[.3], EdgeForm [Opacity[.3]],
Table[Cylinder[{{0, O, O}, {0, 0, 27}}, ©], {r, 1, n}]}, Boxed —+ False]

N‘_’ 6 Peienne ypaBHeHHil B aHAJIMTHYECKOM BH/Ie OCYIIECTBIISICTCS C MOMOIIBI0 (yHKimu SOlve, a B unciaenHoM Buae — ¢ynkuueit NSolve.

The solution of the equations in an analytical look is carried out by means of the Solve function,
and in a numerical look - the NSolve function.

Pewmts creayloliee KBaapaTHoe ypashenue. | O solve the fO”OWing quadratic equation: 22 +7X— p= 0.
n=6; k=3;m=4; p=kE/m»n; '
Solve[2#x*2 4+ Txx-p==0, x]

HSolve[2xx*2+ Tax-p =0, x] il

Ne 7. pewms CHCTeMy JABYX JIHHEHBIX ypaBHenHii B anamutuieckom suge. | O solve system of two linear equations in an ana-

Iytical look: {Zaﬂxl 7))
X +a,X, =D,
n="7TrEkE=3:m=4; p=kE/m«xn;
f1=2a11»x]1+3al2»x2=Dhl;
f2 =221 »xl +a322 »wx2 = b2;
Solve[{fl, £21, {x1, x2}]
PemmTs CHCTEMy TpeX ypaBHeHHil B umcieHHoM Bue: | O solve system of three equations in a numerical look:
3px, —4X%, +2x%, =1
X, +T7PX, —2X, =—4+p
2X +7X, +3pX, =3

Fl=3wpwrxl -4»xd +2»x3=-1;
f2=x1+Twpwx2-2x3 ==-4+p:
F3=2%x]l +T*X2+ 3% pw*x3d==3:
WSolwe[{f1, £2, £3}, {x1, x2, x3}]
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Ne 8. Haiim NepBylo  mpomssomiylo ot (ymkumit: 10 find the first derivative of functions:
f(x)=apx’+bx—c+p, g(x)=5(sinx+ pcosx)®.

n=58 k=3 m=4;:n=8; p=k/mxn: '
Dliax»pwex*3+bxx*2 -c+p, x]

D[S» (Sin[x] +p+xCos[x])*2, x]: '
Simplify [%]

Oyuxius D[S5(Sin[x]+p Cos[x])"2,X] naer passepHyTsIii pesynsrat auddepenunpopanus, a dyakuus SimpliFy[%] npeobpasosesaer
(ynpolaer) 3To BbIpa’keHHe.

Function D[5(Sin[x]+p Cos[x])"2,x] Yyields the developed result of differentiation, and
the function Simplify[%] transforms (simplifies) this expression.

N‘.’ 9 Jli1s BEIYMCIICHHS! HHTETrPaJIOB NPHMEHsETCS MO0 3HAUOK MHTerpaia, oo ¢ynkius Integrate. IIpuMepsl BHIYKUCICHUS HHTETPAIOB MPHUBE/C-
HbI HUOKe (3HaueHue p Beraucisiercs B Nel).

Either the badge of integral, or the Integrate function is applied to calculation of integrals. Exam-
ples of calculation of integrals are given below (value P is calculated in Ne 1).

s E=3:m=4;n=9; p=k/mxn:
f=p+2 %X ny+4duex"2xy"2
Integrate[f, {x, a, b}, {v, a, b}]
Integrate[f, {x, 1, 2}, {7, 1, 2}] j
NIntegrate[f, {x, 1, 2}, {y, 1, 2}] 1
N‘.’ 10 Myssika B cucteme «Mathematica» peanusyercs komanoii Play.

Music in the Mathematica system is realized by the Play team.

r 100 %X
n=10; k=3;m=4; p=E/mxn; Pla‘g[SCDs[m], [t, -4, 5}]
L + * L

N 0 1 1 . Anmmanus B cucreme «Mathematica» peanusyercs komamgoit Animate.

Animation in the Mathematica system is realized by the Animate team.

n=11;: k=3 m=4; p=kE/mxn;
Animate [Plot[Sin[a x] Sin[2 bx], {x, 0, n}, PlotRange -+ 2], {a, 1, p}, {k, 1, n}]

Ne 12. xonesanne vasranxa onpezensercs pemeHneM audpepeHnnanpHOM 3a1aun

Fluctuation of a pendulum is defined by the solution of a differential task

2
Vv .
F+%smv:0 at t=0 v=0,andat t=12 v=
n=12; k=3;m=4; p=k/m=#*n; g=9.82;1=7p;
z = NDSelve[{v''[t] =-g/l=Sin[v[t]], v[0] =0, v[1.2] =x/m}, v[E], {t, O, 40}];
Plot[{v[t] /. 2}, {t, 0, 40}]

T
m
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NHIUBUAYAJIBHOE 3AJTAHUE Ne 13.
PABOTA B CUCTEME «<MATHEMATICA»

INDIVIDUAL TASK Ne 13.
WORK IN THE MATHEMATICA SYSTEM

Bech TekcT B cucteMe HabMpaeTCs aHTIIMHCKHIMH OyKBaMU (KpoMe KOMMEHTapueB, OOMblIMe M Maybie OYKBBI PAa3JIMYAKOTCs) KaK B TEKCTOBOM
penaxrope Word. Jliist 3amycka Ha HCIOJIHEHHE KYPCOp YCTAHABIMBAETCS B CTPOKY, KOTOPYIO XOTHM BBIYHC/IMTD, H HaskuMaeM Kiaasuim Shift+Enter.

All text in system is typed by the English letters (except comments, capital and small letters differ)
as in a text editor of Word. For start on execution the cursor is installed at line which we want to calcu-
late, and we press the Shift+Enter keys.

B paGore nponuchIBaeTcss HHAMBHAYAJIbHBIA KOIQQUIMERT NI KaXA0ro 3aJaHusl, onpeaeisieMblii mo gopmysne [P = K*n/m,rae

k - HOMEP M0 KYpHAJIbHOMY CIIUCKY, n - HOMED 3a1aHUs; M - gucno JIHA 3aHATHA.

The individual coefficient for each task determined by a formula p =k *n/m.where registers in
work Kk - number according to the journal list; n - number of a task; m - number of day of occupation.

Ecin B pesynbrare BhlYHCIICHUH nponsoruen cOoii, To HeoOxoxuMo B MeHIo BbiOpats Evaluation u ocymectsuts Boixon u3 sapa Quit Kernel u 3a-
TeM, 3aIyCTUTb SO mo HoBoi Start Kernel.

If calculations were resulted by failure, then it is necessary to choose Evaluation in the menu and
to carry out an exit from a kernel of Quit Kernel and then, to start a kernel on new Start Kernel.

Hmena ¢pyHkuuii numyres ¢ 60Jb1I0H OYKBbI, 2 apryMeHTbl (YHKIMH 3aKJII0YA0TCS B KBaJPaTHbIe CKOOKH, NepevucieHns — B puryp-
Hble ckoOKH. Hannune «To4ky ¢ 3amsToii» B KOHIIE KOMaH bl TOBOPUT O 3alIpeTe BBIBOJA HA SKPaH JaHHOI MH(OpManuy.

Names of functions are written from capital letter, and arguments of function consist in square
brackets, transfers - in braces. Existence of “semicolon” at the end of team speaks about a ban of a con-
clusion to the screen of this information.

3a MmocTaHOBKOMI 3ala4yy NIPUBOJUTCA TUIIOBAsA CXEMa €€ PCIICHUS.

Behind a problem definition the standard scheme of its decision is provided.

I'paduueckas ¢pynxuus Plot mo3somser crpouts rpadpuku Gpynkuun y = f (X) B IByMEPHOM IIPOCTPAHCTBE B IPAMOYTOJIbHOM CHCTEME KOOPAUHAT.
The graphic Plot function allows to build function graphs y = f (X) in two-dimensional space
in rectangular system of coordinates.

N‘_’ 1. IocTpouts rpaduk Gpysxmmm Y = 0, 5sin? 3x —cos x * P+ X naorpeske X € [0, 5] .

To construct a function graph y = 0,5sin” 3x —cos x* p+ x on a piece x €[0,5].

n=1;k=3;m=4; p=m,/Exn;
¥=0.5x5in[3»x]1*2-Cos[x] »p+x;

Plot [y, {x, 0, 5}]
CnpaBa KBaJpaTHbIE CKOOKH - 9TO KaK ObI JINCTHI TETPATIH.

On the right square brackets are as if sheets of a notebook.

N‘.’ 2 Hoctpouts rpaduku bynkumit Y = COS X * P —-sin3x, g= x? -1,v= p|COS3X| Ha otpeske X €[0,3].

To construct function graphs y = cosx* p—sin3x, g=x°-1, v= p|cos3x| on a piece X €[0,3].

n=2;k=3;m=4; p=k/m«xn;
¥=C038 [X] »p-5in[3 wx]: g=x*2-1;
Plot [{¥, g, Ab=s[Cos[3»x]] »p}, {x, 0, 3}]

N‘.’ 3 IocTpouts rpaduk GpyHKIHH, 3aKaHHON TabmmaHO N () = 2 p ‘Sin \/;COS 2X

Ha OJXHOM Tpaduke.

To construct a function graph, set in the form of the table and analytically g = 2 p‘Sin Jx cos 2x‘ on one
schedule.
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X 1 2.3 3.7 5.2 7.3 9.8 12 14.5 17
y 2 4.8 7.6 13 13.6 11.8 8.2 S) 2.1
n=3;k=3;m=4; p=k/m=xn; 1

fF={{1, 2}, {2.3, 4.8}, {3.7, 7.8}, [5.2, 13}, {7.3, 13.6}, {9.8, 11.8}, {12, 8.2}, {14.5, 5}, {17, 2.1}}:

g= pw2wﬁbs[51n['\.’x ] ch-s[wa]];

fl = LiztPlot[f, Axeslabel - {"x", " (x)"}, PlotStyle - PointSize[0.02], PlotRange -+ All, Axe=0rigin - {0, 01]:
f2 = Plot[g, {x, 1, 18}]:

Show[f1, £2]

Ne 4, Toctpouts 3Drpadux g = P/ (y2 —x®+3x —3) mn —3<x<3, —3<Yy<3 ¢ ucnons3osaHueM CTAHAAPTHOI MOAKIIOHAEMOl GU6-
JIHOTEKH.

To construct 3Dgrafik for g=p/(y*—x*+3x-3) for -3<x<3,
standard connected library.

—3<y<3 with use of the

Heeds ["PlotLegends "]
n=4:;k=3;m=4; p=mn/Ekxn:

Plot3D[p/ (v*2-x*3+3x-3), {x, -3, 3}, {v, -3, 3}, Exclusions -+ {y*2-x"*3+3x-3==0}]

N o 5 IMocTpouTs C MOMOMIBIO JATYHKA CIIy9aHHBIX YHCET HaOOp Pa3HOLBETHBIX chep

To construct a set of multi-colored spheres with the help of the random number generator.

E=-3:rm=4n=5; p=mn/Exn;
Graphics3D|[
Table [ {Hue [RandomReal []] , Sphere [RandomReal [1, [3}], RandonBeal [0.1]]}, {2+ Ek1]]

N‘_’ 6 Peirenne ypaBHeHHil B aHAJIMTHYECKOM BH/e OCYIIECTBIICTCS ¢ TOMOIIBI0 (yHKimu SOlve, a B unciaenHoM Buae — ¢yukuueit NSolve.

The solution of the equations in an analytical look is carried out by means of the Solve function,
and in a numerical look - the NSolve function.

Pemnth  cnemyiolmiee  KBaJpaTHOE — ypaBHeHHe. To solve the followi ng quad ratic €q uation:
2x* +3x-6p=0.

n=6; k=3:m=4; p=k/m=xn;

Solve[2xx*2+3xx-6p =0, x]

HSolve[2+x*2+3+x—6p =0, x] )

Ne 7. pewms CHCTeMy ABYX JIHHEHHBIX ypaBHenHii B anamutnaeckom suge. | O solve system of two linear equations in an ana-

Iytical look: { G Y
3a,,x, +2a,,X, =bh,
n=7; kE=3:m=4; p=kE/m=n;
fl=allwxl+al2 »x2=Dhl;
f2=53a21»x]1 +2a22 »x2 == b2;
Solwe[{fl, £2}, {x1, x2}]
PelnTh cHCTeMy TpexX ypaBHeHuii B umcientom sue: | O solve SyStem of three equations in a numerical look:
3pxX, —4X, + 2%, =1
X, +7pX, —2X; =4
2% +TX, +3pX; =3+ p
fl=3xpex]l -4 xx2+2xx3=-1;
f2=X1+Tupxx2-2X3=--4;
F3=2»xx]1 +T2x2+3xpnx3==3 +p:;
HSelve[{f1, £2, £3}, {x1, x2, x3}]
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Ne 8. Haiitn  nepeyio  mpomssommyio  or  gymammii: 10 find  the
f (x) = apx® +bx—cp, g(x)=(sin X+ pcosx)x.
n==8; E=3;m=4;n=8; p=E/m=xn;
Dlax»pxx*3+bxx-cp, x]
D[xw (Sin[x] +pxCos[x]), x]:
Simplify [%]

first derivative of functions:

|
|

GOyukuus DL(STIN[Xx]+p Cos[x])x,x] maer passepuyTsiii pesyibrar auddeperunposanus, a Gpynkuus SimpliFy[%] npeobpazossisaer

(ynpolaer) 3To BbIpakeHHE.

Function D[ (Sin[x]+p Cos[x])x,x] YvVields the developed result of differentiation, and the

function Simplify[%] transforms (simplifies) this expression.

Ne 9. Jli1s BEIYMCIICHHSI HHTETPaJIOB NIPHMEHsETCS JIMOO0 3HAUOK MHTerpaia, oo ¢ynkius Integrate. IIpuMepsl BIYUCICHUS HHTETPAIOB NPUBE/C-

HbI HIOKe (3HaueHue p Beraucisiercs B Nel).

Either the badge of integral, or the Integrate function is applied to calculation of integrals. Exam-
ples of calculation of integrals are given below (value P is calculated in Ne 1).

:E=3:m=4;n=9 p=k/m=xn;
f=p+2 %X ny+4duex"2xy"2
Integrate[f, {x, a, b}, {7y, a, b}]

Integrate[f, {x, 1, 2}, {v, 1, 2}] j
NIntegrate[f, {x, 1, 2}, {¥, 1, 2}] il
N o 1 0 Myssika B cucteme «Mathematica» peanusyercs komanoii Play.
Music in the Mathematica system is realized by the Play team.
n=10; p=E/m»n; Pla‘g[pwﬂos[ lL'IL'Iwk. ],{t,—n+1,n+1}] ]
0.01+t~2%5in[t]

Ne 11. Anumanus B cucreme «Mathematica» peanusyercs komaHnoii Animate.

Animation in the Mathematica system is realized by the Animate team.

n=11; k=3 m=4; p=k/m»n:

Animate[Plot[5in[2lax] Sin[bx], {x, 0, m}, PlotRange -+ 2], {a, 1

Ne 12. xonesanne vasranxa onpezensercs pemeHneM audpepeHnnanbHOM 3a1aun

. b}, {b, 1, n}] ]

Fluctuation of a pendulum is defined by the solution of a differential task

2
dt?
n=12; k=3;m=4; p=k/m=*n; g=9.82;1=p;

V+%sinv:0at t=0 v=0,andat t=125 v=

T
m

z = NDSelve[{v''[t] = -g/1l=Sin[v[t]], v[0] =0, v[1.25] =a/m}, v[t], {t, O, 40}];

Plot[{v[t] /. }, {t, O, 40}]
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NHANBUAYAJIBHOE 3AJAHUE Ne 14,
PABOTA B CUCTEME «<MATHEMATICA»

INDIVIDUAL TASK Ne 14.
WORK IN THE MATHEMATICA SYSTEM

Bech TekcT B cucteMe HabMpaeTCs aHTIIMHCKHIMH OyKBaMU (KpoMe KOMMEHTapueB, OOMblIMe M Maybie OYKBBI PAa3JIMYAKOTCs) KaK B TEKCTOBOM
penaxrope Word. Jliist 3amycka Ha HCIOJIHEHHE KYPCOp YCTAHABINBAETCS B CTPOKY, KOTOPYIO XOTHM BBIYHC/IMTD, M HakuMaeM Kiaasuim Shift+Enter.

All text in system is typed by the English letters (except comments, capital and small letters differ)
as in a text editor of Word. For start on execution the cursor is installed at line which we want to calcu-
late, and we press the Shift+Enter keys.

B paGore nponuchIBaeTcss HHAMBHAYAJIbHBIA KOIQQUIMERT NI KaXA0ro 3aJaHusl, onpeaeisieMblii mo gopmysne [P = K*n/m,rae

k - HOMEP M0 KYpHAJIbHOMY CIIUCKY, n - HOMED 3a1aHUs; M - gucno JIHA 3aHATHA.

The individual coefficient for each task determined by a formula p =k *n/m.where registers in
work Kk - number according to the journal list; n - number of a task; m - number of day of occupation.

Ecin B pesynbrare BhlYHCIICHUH nponsoluen cOoii, To HeoOxoxuMo B MeHIo BbIOpats Evaluation u ocymectsuts Boixon u3 sapa Quit Kernel u 3a-
TeM, 3aIyCTUTD SO mo HoBoi Start Kernel.

If calculations were resulted by failure, then it is necessary to choose Evaluation in the menu and
to carry out an exit from a kernel of Quit Kernel and then, to start a kernel on new Start Kernel.

Hmena ¢pyHkuuii numyres ¢ 60J1b1I0H OYKBBI, 2 apryMeHTbl (yHKIHMH 3aKJII0YAK0TCS B KBaJPaTHbIe CKOOKH, NepevucieHns — B puryp-
Hble ckoOKH. Hannune «To4ky ¢ 3amsToii» B KOHIIE KOMaH bl TOBOPUT O 3alIpeTe BBIBOAA HA SKPaH JaHHOI MH(OpManuy.

Names of functions are written from capital letter, and arguments of function consist in square
brackets, transfers - in braces. Existence of “semicolon” at the end of team speaks about a ban of a con-
clusion to the screen of this information.

3a MmocTaHOBKOMI 3ala4yy NMPUBOAUTCA TUIIOBAsA CXEMa €€ PCIICHUS.

Behind a problem definition the standard scheme of its decision is provided.

I'paduueckas ¢pynxuus Plot mo3somser crpouts rpadpuku Gpynkuun y = f (X) B IByMEPHOM IIPOCTPAHCTBE B IPAMOYTOJIbHOM CHCTEME KOOPAUHAT.
The graphic Plot function allows to build function graphs y = f (X) in two-dimensional space
in rectangular system of coordinates.

Ne 1. Toctpouts rpaduk dyuxmmn Y = 2X +1g(—/X+1)* p—Sin X ua orpeske X €[0,5].
To construct a function graph y = 2x+tg(—/x+1)* p—Sin x on a piece x €[0,5].

:n=1;E=3;m=4; p=n/Exn;
¥=2»x+ Tan [—‘Vx+1]tp—Sin[x];

Plot [¥, {x, 0, 51}]
CnpaBa KBaJpaTHBIE CKOOKHM - 3TO KaK OblI JINCTHI TETPaJIH.

On the right square brackets are as if sheets of a notebook.

N‘.’ 2 IMoctpouts rpaduxn Gpynkuuii Y = X — Iog(—x+1)* p —\/; v 0 21.5\/;—1 y V= 2p*5in 2X mHaorpeske X €[0,3].
To construct function graphs y = x—log(—x+1)* p ~Jx, g =15Jx -1, v=2 p*sin2x on a piece
x €[0,3].

n=2;k=3;m=-4; p-k/m=xn;
y=x-Log[-x+1] »p-vx: g=1.9»%x -1;
Plot [{¥, g, 2+«53in[2»x] = p}, {x, 0, 3}]

N‘.’ 3 IToctponts rpaduk GpyHKuMH, 3a1aHHON TabauuHo U J = —4pSin XC0s* X na OIHOM rpaduke.

To construct a function graph, set in the form of the table and analytically g =—4pSin xCos? x on one
schedule.
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X

1

2.3

3.7

4.8

7.3

9.8

12

145

16.4

Y

2.2

4.8

7.6

11

14.6

11.8

7.2

2.1

n=3;k=3;m=4; p=k/m=xn;
f={{1.,2.2}, {2.3, 4.8}, {3.7, 7.8}, {4.8, 11}, {7.3, 14.6}, {9.8, 11.8}, {12, 7.2}, {14.5, 3}, {16.4, 2.1}}:
g=-pxd »5in[x] »Cos[x]*2;

fl=ListPlot[f, AxesLabel - {"x", "f(x) "}, PlotStyle -+ PointSize[0.02], PlotRange —+ All, AxesOrigin -+ {0, 01]:
f2 = Plot[g, {x, 1, 18}]:
Show[f1, £2]

Ne 4. IMocrpouts 3Drpadux g = sz y2 Sin(x3 —2) ms —3<X<3, —2<Yy<2 cHucronk30BaHAEM CTAHAPTHON MOJKIIOYAEMOi GHbIHOTE-

KA.

To construct 3Dgrafik for g = px®y®Sin(x* -2) for -3<x<3,

dard connected library.

N o 5 IMoctpouts HabOp PABHOMEPHO pacHPEIEICHHBIX 0 OKPYKHOCTH OPaHKEBBIX KPyroB

Heeds["PlotLegends "]

n=4:k=3:m=4;: p=m/Exn;

— 2 <y <2 with use of the stan-

Plot3D[px (x*2#x7*2) »5in[x*3-2], [x, -3, 31, {7, -2, 21]

To construct a set of the orange circles which are evenly distributed on a circle.

E=3;m=4;n=5; p=mn/Exn;

Graphics [{Thick, Orange, Circle[], Table[Circle[{Cos[2Pii /k], Sin[2Pii/k]}, 1], {i, E}]1}]

Ne 6. pemenne YPaBHeHMIi B aHAJIMTHYECKOM BH/Ie OCYIIECTBISIETCS ¢ MOMOMIBbI0 QyHKImH SOIVe, a B uncieHHoM Buae — Gpyunkimeii NSolve.

The solution of the equations in an analytical look is carried out by means of the Solve function,
and in a numerical look - the NSolve function.

Pemuts

cieyoiee

KBaJpaTHOe

2x* +3x—p-6=0.

ypaBHeHue.

To

solve

n=%6; E=3;m=4; p=k,/m»n;

Solve[2xx*2+3xx-p-6=-0, x]

HSolve[2 xx*2+3xx-p-6==0, x]

the

following

|

]

quadratic

equation:

Ne 7. pewnrs cHCTeMy ABYX JIHHEiiHbIX ypaBHenHii B anamuTaeckom suge. | O solve SyStem of two linear equations in an ana-

Iytical look: {

X tayX, = bl
A X + 85X, = 2b2

n="7; kE=3;m=4; p=E/mxn;
fl=all»xl +al12 »x2 = bl;
f2=a821»x]l +322 »x2 == 2 b2;
Solwe[{f1, £2}, Ix1, x2}]

PemnTs cHeTemy Tpex ypasemnii B unciennom suze: 10 SOIve system of three equations in a numerical look:
3px, —4xX, +2%X, =1+ p
X, +7PX, —2X, =—4
2X +TX, +3pX; =3

Fl=3wpwxl -4xx2 +2xx3=1+p:

f2=21+Twpwrx2-2xX3 ==-4;

f3=2xX1+7T»X2+ 3xpPwx3=3;

NSolve[{fl, £2, £31, {x1, x2, x3]]
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Ne 8. Haiim NepBylo  mpomssomiylo ot (ymkumit: 10 find the first derivative of functions:
f (x) =apx® +bx—7c, g(x)=(2sinx+ pcosXx)?.

:n=8; k=3:m=4;n=8; p=k/m=xn;
Dla»p*»x*3+bwxx"2 -Tc, x]

s D[3» (25in[x] +pxCos[x])*2, x]:
Simplify [%]

Oyuxius D[2(Sin[x]+p Cos[x])"2,X] naer pa3sepHythiii pesynbrar auddepenunpopanns, a dyakuns SimpliFy[%] npeobpasosriBaer
(ympo1aer) 3To BEIpaXKEHHUE.

Function D[2(Sin[x]+p Cos[x])"2,x] Yyields the developed result of differentiation, and
the function Simplify[%] transforms (simplifies) this expression.

N‘_’ 9 Jnst BIYUCIICHNS. HHTErPajioB IpUMEHseTcs 100 3HaY0K HHTerpana, oo gpynknus Integrate. IlpuMeps! BEMHCICHHS HHTETPAIOB IIPHBEC-
HBI HIOKe (3HadeHue p Beraucisiercs B Nel).

Either the badge of integral, or the Integrate function is applied to calculation of integrals. Exam-
ples of calculation of integrals are given below (value P is calculated in Ne 1).

s E=3:m=4;n=9; p=k/mxn:
f=p+2 %X ny+4duex"2xy"2
Integrate[f, {x, a, b}, {v, a, b}]
Integrate[f, {x, 1, 2}, {y, 1, 2}] 1
NIntegrate[f, {x, 1, 21, {y, 1, 21] i
N o 1 0 Myssika B cucteme «Mathematica» peanusyercs komanoii Play.

Music in the Mathematica system is realized by the Play team.

100k
0.01+E£*2=x5in[t]

n=10; p=kE/mxn; Pla‘g[pwﬂos[ ]I{t,—n+11n+1}] ]

N 0 1 1 . Anmmanus B cucreme «Mathematica» peanusyercs komamgoit Animate.

Animation in the Mathematica system is realized by the Animate team.

n=11; p=k/m«»n;
Animate [Plot[S5in[a x] + Sin[bx], {x, 0, 10}, PlotRange - 2], {=, 1, 5}, {b, 1, 5}]

Ne 12. xonesanne vasrruxa ompezenseTcs pemeHneM audpepeHnnanbHO 3a1aun

Fluctuation of a pendulum is defined by the solution of a differential task

d*v ,

—2+gsmv:0 at t=0 v=0,andat t=06 v=2
dat® | m
k=3;m=4;n=12; p=k/m=*n; g=9.82;1=p;

z = NDSolve[{v''[t] = -g/1l=Sin[v[t]], v[0] =0, v[0.6] =/ m}, v[t], {t, O, 40}];
Plot[{v[t] /. =2}, {t, O, 40}]
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NHANBUAYAJIBHOE 3AJAHHUE Ne 15.
PABOTA B CUCTEME «<MATHEMATICA»

INDIVIDUAL TASK Ne 15.
WORK IN THE MATHEMATICA SYSTEM

Bech TekcT B cucteMe HabMpaeTcs aHMIIMHCKHIMH OyKBaMU (KpoMe KOMMEHTapueB, OOJbIIME M Manble OYKBbI PAa3JIMYaKOTCs) KaK B TEKCTOBOM
penaxrope Word. Jliist 3amycka Ha HCIOJIHEHHE KYPCOp YCTAHABINBAETCS B CTPOKY, KOTOPYIO XOTHM BBIYHC/IMTD, H HakuMaeM Kiaasuim Shift+Enter.

All text in system is typed by the English letters (except comments, capital and small letters differ)
as in a text editor of Word. For start on execution the cursor is installed at line which we want to calcu-
late, and we press the Shift+Enter keys.

B paGore nponuchIBaeTcss HHAMBHAYAJIbHBIA KOYQQUIUERT NI KaXA0ro 3aJaHusl, onpeesieMblii mo gopmysne [P = K*n/m,rae

k - HOMEP M0 KYpHAJIbHOMY CIIUCKY, n - HOMED 3a1aHUs; M - gucno JIHA 3aHATHA.

The individual coefficient for each task determined by a formula p =k *n/m.where registers in
work Kk - number according to the journal list; n - number of a task; m - number of day of occupation.

Ecin B pesynbrare BhlYHCIIeHUH nponsoluen cOoii, To HeoOxoxuMo B MeHIo BbiOpats Evaluation u ocymectsuts Boixon u3 sapa Quit Kernel u 3a-
TeM, 3aIyCTUTD SO mo HoBoi Start Kernel.

If calculations were resulted by failure, then it is necessary to choose Evaluation in the menu and
to carry out an exit from a kernel of Quit Kernel and then, to start a kernel on new Start Kernel.

Hmena ¢pyHkuuii numyres ¢ 60J1b1I0H OYKBBI, 2 apryMeHTbl (yHKIHMH 3aKJII0YAK0TCS B KBaJPaTHbIe CKOOKH, NepevucieHns — B puryp-
Hble ckoOKH. Hannune «To4ky ¢ 3amsToii» B KOHIIE KOMaH bl TOBOPUT O 3alIpeTe BBIBOJA HA SKPaH JaHHOH MH(OpManuy.

Names of functions are written from capital letter, and arguments of function consist in square
brackets, transfers - in braces. Existence of “semicolon” at the end of team speaks about a ban of a con-
clusion to the screen of this information.

3a MmocTaHOBKOMI 3ala4yy NIPUBOJUTCA TUIIOBAsA CXEMa €€ PCIICHUS.

Behind a problem definition the standard scheme of its decision is provided.

I'paduueckas ¢pynxuus Plot mo3somser crpouts rpadpuku Gpynkuun y = f (X) B IByMEPHOM IPOCTPAHCTBE B IPAMOYTOJIbHOM CHCTEME KOOPUHAT.
The graphic Plot function allows to build function graphs y = f (X) in two-dimensional space
in rectangular system of coordinates.

Ne 1. Ioctpouts rpadux dyuxumn Y = 2X —1/1g (= X% +1)* p—Sin X na otpeske X € [0,5].
To construct a function graph y = 2x—1/tg(—/x*+1)* p-Sin x on a piece x €[0,5].

n=1;k-3;m=4; p-m/E»n;

y=2xx-1/Tan [—'\.;"x"2+1]wp—Sin[x];
i

Plot [y, {x, 0, 5}]

CnpaBa KBaJpaTHbIC CKOOKH - 9TO KaK Obl JINCTBI TETpaau.

On the right square brackets are as if sheets of a notebook.

Ne 2. ttocrpors rpadun yncunii y = x*log(|-x|+1)* p—v/x , g=25//x -1, v=2p*sin2x naomesre x<[0,3].
To construct function graphsy = x*Iog(|—x|+1)* p—\/;, g= 25/\x -1, v= 2p*sin2x on a
piece X €[0,3].
n=2;k=3:m=4; p=k/m=n;

y=xwlog [Abs[-x] +1]xp-~vx: g=2.5/=% -1;
Plot [{¥, g, 2+« 5in[2»x] »p}, {x, 0, 3}]

18 cos? X na OIHOM rpaduke.

To construct a function graph, set in the form of the table and analytically g =—4pe
schedule.

N‘.’ 3 IToctponts rpaduk GpyHKuMH, 3a1aHHON TabauuHo U J = -4 pe

X8 cos? x on one
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X

1.5

2.3

3.7

4.8

7.3

9.8

12

145

16.4

Y

2.4

4.8

7.6

11

14.6

11.8

8.2

2.1

n=3;k=3;m=-4; p=k/m=«n;

fF=-1{{1.5, 2.4}, {2.5, 4.8}, {3.7, 7.6}, [4.8, 11}, {7.3, 14.6}, {9.8, 11.8}, {12, .2}, [14.5, 5}, [16.4,6 2.1}}:
g=-px4 «Exp[x /18] »Cos[x] ~2;

fl1 - ListPlot[f, AxesLabel + ["x", "[(x)"}, PlotStyle + PointSize[0.02], PlotRange + All, AxesOrigin - {0, 0}]:
f£2 = Plot[g, {x, 1, 18}]:

Show [f1, 2]

Ne 4. Toctpouts 3Drpadux g = P/ (X2 yz)Sin(x3 —2) mna —3<X<3, —2<y<2 ¢ Hcnonb30BaHUEM CTAHIAPTHOH MOAKIIOUAEMOH 61~
JIHOTEKH.

To construct 3Dgrafik for g = p/(x*y?)Sin(x*-2) for -3<x<3,
standard connected library.

—2<y<2 with use of the

Heeds ["PlotLlegends™"]
n=4:k=3:m=4; p=n/Exn;

Plot3D[p/ (x*2%7*2) «Sin[x*3-2], [z, -3, 31, {¥, -2, 21]

N o 5 IMoctpouts HAOOP PaBHOMEPHO IEPECEKAIOIIUXCS PA3HOLBETHEIX KPYTOB

To construct a set of evenly crossed multi-colored circles.

E=3:m=4:n=5 p=mn/kxn; '
Graphics[Table[{Hue[t /k], Circle[{Cos[2Pit /k], Sin[2Pit /k]}, 111, {t, k}1]

Ne 6. pemenne YPaBHeHMIi B aHAJIMTHYECKOM BH/Ie OCYIIECTBIISETCS ¢ MoMomibio hyHkiuu SOIVe, a B uncienHoM Buae — ¢pyukimeii NSolve.

The solution of the equations in an analytical look is carried out by means of the Solve function,
and in a numerical look - the NSolve function.

Pewmts ciefylollee KBaapaTHoe ypasenue. | O solve the fOIIOWing quad ratic equation:
n=6;k=3;m=4; p=k/mxn;
Solve[fxx*2+3xx-p==0, x]

5x° +3x—p=0.

HSolve[Sxx*2+3wx-p=0, x] j

Ne 7. pewms CHCTeMy JABYX JIHHEHHBIX ypaBHenHii B anamutnieckom suge. | O solve system of two linear equations in an ana-
Iytical look: {aﬂxl Ve,
ay X, + 8%, =4b,
c:n=7; E=3;m=4; p=kE/mxn;
fl=allxxl+al2 »x2==-bl;
f2=a821»xl +322 wx2==4Db2;
Solve[{f1, F2}, {x1, x21]
PemmTe CHCTEMy TpeX ypaBHeHHil B umcieHHoM Bue: | O solve system of three equations in a numerical look:
3px, —4X, +2%, =8
X +TPX, —2X%, =—4
2X + 7%, +3pX; =1

: fl=3wpweXx]l -4 xX2 +2%xX3=-8;
f2=21+7Txpwx2-2x3 =-4;
F3=2%Xl +T*x2+ 3% pwxi=1;
HSolve[{f1, £2, £3}, {xl, x2, x3}]

To find the first

Haiitu

Ne 8. MEpBYI0  MPOU3BOAHYI0  OT  (YHKIWMIi: derivative of functions:

f(x)=apx®*+bx—c+p, g(x)=5(sinx+ pcosx)’.
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n=58 k=3 m=4;:n=8; p=k/mxn: ]

Dlaxpwrx*3+bxx*2 -cCc+p, x]

D[S» (Sin[x] +p+xCos[x])*2, x]: '
Simplify [%]

Oyuxius D[S5(Sin[x]+p Cos[x])"2,X] naer passepHytsIii pe3ynbrat auddepenunpopanus, a dyakuus SimpliFy[%] npeobpasosriBaer
(ynpolaer) 3To BbIpa>keHHUeE.

Function D[5(Sin[x]+p Cos[x])"2,x] Yyields the developed result of differentiation, and
the function Simplify[%] transforms (simplifies) this expression.

N‘.’ 9 Jli1s BEIYMCIICHHS! HHTETPaJIOB NPHMEHSETCS JIMOO0 3HAUOK MHTerpaia, oo ¢ynkius Integrate. IIpuMepsl BBIYKUCICHUS HHTETPAIOB NIPUBE/C-
HbI HUOKe (3HaueHue p Beraucisiercs B Nel).

Either the badge of integral, or the Integrate function is applied to calculation of integrals. Exam-
ples of calculation of integrals are given below (value P is calculated in Ne 1).

:E=3:m=4;n=9 p=k/m=xn;
f=p+2 %X ny+4duex"2xy"2
Integrate[f, {x, a, b}, {7, a, b}]

Integrate[f, {x, 1, 2}, {7, 1, 2}] ]
NIntegrate[f, {x, 1, 2}, {v, 1, 21] j

N o 1 0 Myssika B cucteme «Mathematica» peanusyercs komanoii Play.

Music in the Mathematica system is realized by the Play team.

;1000 '
E=3;m=4;n=10; p=k/m=n; Phﬂ[mn[p*t],{n.a,zﬂ ]

N 0 1 1 . Anmmanus B cucreme «Mathematica» peanusyercs komammoit Animate.

Animation in the Mathematica system is realized by the Animate team.

=n=11; E=3;m=4; p=k/m«n;
Animate[Plot[Sin[a x] + Sin[bx], {x, 0, 10}, PlotRange - 2], {a, 1, p}, {b, 1, n}]

N o 12 Konebanue MasTHHKA onpenensiercs penieHreM IuddepeHIansHol 3a1adu

Fluctuation of a pendulum is defined by the solution of a differential task

2
V .
W+%smv:0 at t=0 v=0,andat t=055 v=
k=3;m=4;n=12; p=k/m=%n; g=9.82;1=1p;
z = NDSolve[{v''[t] =-g/1=Sin[v[t]], v[0] =0, v[0.55] =« /m}, v[t], {t, O, 40}];
Plot[{v[t] /. z}, {t, O, 40}]

T
m
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NHIUBUIYAJIBHOE 3AJTAHUE Ne 16.
PABOTA B CUCTEME «<MATHEMATICA»

INDIVIDUAL TASK Ne 16.
WORK IN THE MATHEMATICA SYSTEM

Bech TekcT B cucteMe HabMpaeTCs aHTIIMHCKHIMH OyKBaMu (KpoMe KOMMEHTapueB, OOJbIIME M Maybie OYKBBI PAa3JIMYAKOTCs) KaK B TEKCTOBOM
penaxrope Word. Jliist 3amycka Ha HCIOJIHEHHE KYPCOp YCTAHABIMBAETCS B CTPOKY, KOTOPYIO XOTHM BBIYHC/IMTD, M HakuMaeM Kiaasuim Shift+Enter.

All text in system is typed by the English letters (except comments, capital and small letters differ)
as in a text editor of Word. For start on execution the cursor is installed at line which we want to calcu-
late, and we press the Shift+Enter keys.

B paGore nponuchIBaeTcss HHAMBHAYAJIBHBIA KOYQQUIMERT NI KaXA0Io 3aJaHusl, onpelesieMblii mo gopmysne [P = K*n/m,rae

k - HOMEP M0 KYpHAJIbHOMY CIIUCKY, n - HOMED 3a1aHUs; M - gucno JIHA 3aHATHA.

The individual coefficient for each task determined by a formula p =k *n/m.where registers in
work Kk - number according to the journal list; n - number of a task; m - number of day of occupation.

Ecin B pesynbrare BhIYHCIICHUH nponsoluen cOoii, To HeoOxoxuMo B MeHIo BbIOpats Evaluation u ocymectsuts Boixon u3 sapa Quit Kernel u 3a-
TeM, 3aIyCTUTD SO mo HoBoi Start Kernel.

If calculations were resulted by failure, then it is necessary to choose Evaluation in the menu and
to carry out an exit from a kernel of Quit Kernel and then, to start a kernel on new Start Kernel.

Hmena ¢pyHkuuii numyres ¢ 60J1b1I0H OYKBBI, 2 apryMeHTbl (yHKIHMH 3aKJII0YAK0TCS B KBaJPaTHbIe CKOOKH, NepevucieHns — B puryp-
Hble ckoOKH. Hannune «To4ky ¢ 3amsToii» B KOHIIE KOMaH bl TOBOPUT O 3alIpeTe BBIBOJA HA SKPaH JaHHOI MH(OpMauy.

Names of functions are written from capital letter, and arguments of function consist in square
brackets, transfers - in braces. Existence of “semicolon” at the end of team speaks about a ban of a con-
clusion to the screen of this information.

3a MmocTaHOBKOMI 3ala4yy NIPUBOJUTCA TUIIOBAsA CXEMa €€ PCIICHUS.

Behind a problem definition the standard scheme of its decision is provided.

Tpaduueckas dyuxius Plot nossonsier crpouts rpaduicn dynxcuun Y = f (X) B 1symeprom npoctpancTse B mpsMOyrobHOIL CHCTEME KOOP/HHAT.
The graphic Plot function allows to build function graphs y = f (X) in two-dimensional space

in rectangular system of coordinates.

Ne 1. nocrpours rpadux dyskumn y=2Cosx-1/tg (M)* p—Sin X uaorpeske X €[0,5].

To construct a function graph y =2Cosx—1/tg(v/x*+1)* p—Sin x on a piece x €[0,5].

n=1;k=3;m=4; p=-m/E=xn;

y=2#Cos[x] -1 /Tan ["q"x"2+1]wp—Sin[x];
i

Plot [¥, {x, 0, 5}]

CnpaBa KBaJjpaTHbIE CKOOKH - 9TO KaK ObI JINCTHI TETPAIH.

On the right square brackets are as if sheets of a notebook.

N‘_’ 2 IocTpouts rpaduxu pynknmii Y = X|Og(X +l)* p—sin X, 0= 2.5/\/;—1, V=2pPC0S2X mnaorpeske X € [0,3].

To construct function graphsy = xlog(x+1)* p—sinx, g =25//x-1, v= 2pcos2x on a piece
xe[0,3].
n=2;k=3:m=4; p=E/m»n;
y=xwlog[x+1] »p-5in[x]: g=2.5/% -1;
Plot [{7, g, 2«Cos[2xx] P}, {x, 0, 3};]

x/18

N‘.’ 3 Hoctpouts rpaduk GyHKIMH, 3a1aHHOK Tabmuno 1 § = —4 pe c0s® X ma ogHOM rpaduke.

To construct a function graph, set in the form of the table and analytically g = -4 pe**® cos® x on one
schedule.

x | 17 | 23 | 37 | 48 | 73 | 98 | 12 | 145 | 164 |
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y | 24 | 48 | 76 | 11 | 126 | 128 | 82 | 5 | 11 |

n=3;k=3:m=4; p=-k/mw«n;

F={{1.7, 2.4}, {2.3, 4.8}, {3.7, 7.6}, {4.8, 11}, {7.3, 12.6}, {9.8, 11.8}, {12, 8.2}, {14.5, 5}, [16.4, 1.1}}:
g=-pwd «EBExp[x /18] «Cos[x] ~2;

fl = ListPlot[-f, Axeslabel - {"x", "f(x)"}, PlotStyle - PointSize[0.02] , PlotRange - All,
AxesOrigin- {0, 0}]:

f2 = Plot[g, {x, 1, 18}]:
Show [f1, £2]

Ne 4. Toctponts 3Drpadux g = p/ (xzyz) a —3<X <3, —2< Yy <2 ¢ucnonb30BaHAEM CTAHAAPTHOMH MONKITIOUaEMOl GHGIHOTEKH.

To construct 3Dgrafik for g=p/(x’y?) for -3<x<3,

—2<y<2 with use of the standard
connected library.

Heeds ["PlotLegends""]
n=4;k=3:m=4; p=m,/Exn;

Plot3D[p/ (x*2xy*2), {x, -3, 3}, {7, -2, 2}]

Ne 5. ITocTpouTh C TIOMOIIBIO IaTYHKA CITy4aHHbBIX YHCEN HAOOp Pa3HOLBETHBIX KYOHKOB

To construct a set of multi-colored cubes with the help of the random number generator.

E=3;m=4;n=5; p=m/Exn;

Graphics3D[Table[ {EdgeForm [Opacity[.3]] , Hue[RandomReal []] , Cubeid [RandomBeal [4, 311}, {4 +Ek}]] ]

N‘_’ 6 Peienne ypaBHeHHil B aHAJIMTHYECKOM BH/e OCYIIECTBIICTCS € IOMOIIbI0 (yHkimu SOlve, a B unciaenHoM Buae — ¢yukuueit NSolve.

The solution of the equations in an analytical look is carried out by means of the Solve function,
and in a numerical look - the NSolve function.

Pemnth  cnemyiomiee  KBaJpaTHOe  ypaBHeHHe. To solve the followi ng quad ratic

equation:
2x* +3x-5p =0.
:n=6; k=3 m=4; p=E/m=»n;
Solve[2 #x*2+3xx-5p=-0, x]
: HSolve[2#x*2+3xx-5p =0, x] il

Ne 7. pewmnrs CHCTeMY JIBYX JIHHEIHBIX ypaBHeHMH B aHAMUTHYeCKOM Bue. | O solve SyStem of two linear equations in an ana-
lytical look: {2a11x1 +3a%, =h,
X, +8yX, =D,
n="T:EkE=3:m=4; p=kE/m»n;
f1=2a11»xl +3al2 »x2=Dhl;
f2=821%xl +322 #x2 == b2;
Solve[{fl, £2}, {x1, ¥2}]

PemnTh cuetemy Tpex ypasemnii B unciennom suze: 10 SOIvVe system of three equations in a numerical look:
3pxX, —4X, +2x%, =1

X +TPX, — 2%, =—4+p
2X +TX, +3pX; =3

Fl=3»pwrxl -4 »xd +2»x3=-1;
F2=X1+Twpwex2-2X3 ==-4+p:
F3=2%%]l +T*X2+ 3% pwex3==3;
WSolwe[{f1l, £2, £3}, {x1, x2, x3}]
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Ne 8. Haiitn  nepeyio  mpomssommyio  or  gymammii: 10 find  the
f (x) = apx® +bx—cp, g(x)=(sin X+ pcosx)x.
n==8; E=3;m=4;n=8; p=E/m=xn;
Dlax»pxx*3+bxx-cp, x]
D[xw (Sin[x] +pxCos[x]), x]:
Simplify [%]

first derivative of functions:

|
|

GOyukuus DL(STIN[Xx]+p Cos[x])x,x] maer passepuyTsiii pesyibrar auddeperunposanus, a Gpynkuus SimpliFy[%] npeobpazossisaer

(ynpolaer) 3To BbIpa’KeHHeE.

Function D[ (Sin[x]+p Cos[x])x,x] YvVields the developed result of differentiation, and the

function Simplify[%] transforms (simplifies) this expression.

Ne 9. Jli1s BEIYMCIICHHSI HHTETPaJIOB NIPHMEHsETCS JIMOO0 3HAUOK MHTerpaina, oo ¢ynkius Integrate. IIpuMepsl BBIYKUCICHUS HHTETPAIOB MPUBE/C-

HbI HIOKe (3HaueHue p Beraucisiercs B Nel).

Either the badge of integral, or the Integrate function is applied to calculation of integrals. Exam-
ples of calculation of integrals are given below (value P is calculated in Ne 1).

:E=3:m=4;n=9 p=k/m=xn;
f=p+2 %X ny+4duex"2xy"2
Integrate[f, {x, a, b}, {7y, a, b}]

Integrate[f, {x, 1, 2}, {v, 1, 2}]

WIntegrate[f, {x, 1, 2}, {y, 1, 2}]

Ne 10. Myssika B cucteme «Mathematica» peanusyercs komanoii Play.
Music in the Mathematica system is realized by the Play team.

100xk

n=10: E=3:m=4; p=k/m»n; Pla‘g[Sin[
pxt

Ne 11. Anumanus B cucreme «Mathematica» peanusyercs komannoi Animate.

3

—1. 1t -4, 41] ]

Animation in the Mathematica system is realized by the Animate team.

=n=11; E=3'm=4; p=E/mxn;

Animate[Plot[Sin[a x] + Sin[bx], {x, 0, n}, PlotRange - 2], {a, 1, p}, {b, 1, n}] ]

Ne 12. xonesanne vasranxa ompezensercs pemeHneM audpepeHnnanbHOM 3a1aun

Fluctuation of a pendulum is defined by the solution of a differential task

dv g

— +3Zsinv=0 at t=0 v=0,andat t=065 v=—

at> |
k=3;m=4;n=12; p=k/mz*n; g=9.82;1=p;

T
m

z = NDSolve[{v''[t] = -g/1xS5in[v[t]], v[0] =0, v[0.65] =x/m}, v[t], {t, O, 40}];

Plot[{v[t] /. 2}, {t, O, 40}]
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3AJIAHUA JJI51 CAMOCTOSTEJILHOM PABOTHI
TASKS FOR INDEPENDENT WORK

1. Ioctpouts 1 0603HaYNTE rpaduKy cIeAYIONHX (YHKINI B OTHON CHCTEME KOOPANHAT:

To construct and designate schedules of the following functions in one system of coordinates:
y=Log(4—-2x)+x*e*+p, g=05*p/(L+x"4), v=p—C0S2X naomesce (0N a piece) X €[-2,2].

2. Pemmnts YpaBHEHHE U OCYIIECTBHUTD IIPOBEPKY PEIICHUS:

To solve the equation and to carry out verification of the decision:

2x* =3x3+2x*—n=0.
3. PCIHI/ITL CJ'IeI[y'IOIIH/Ie CHUCTECMBbI ypaBHeHHﬁ:

To solve the following systems of the equations:
2X, + 77X, = X3 =5p
X, —2X, +5X; =2p  u(and) {
4%, + X, +3X; =—7p

2y +3x* =5p
X+7y>=75p

4, Haitru MIPOU3BOAHYIO OT (DYHKIUH U IOCTPOUTH TPa(pUKH UCXOAHOH QYHKINHM U ee Ipou3BoIHOU. OTpe30k 1o ocu X A rpaduKoB B3SATH IO
CBOEMY YCMOTPEHHIO.

To find derivative of function and to construct schedules of initial function and its derivative. X
for schedules to take a piece on an axis at discretion.

f(x) :gx3 +(sinx +cosx)"2 - 1.

5. ITocTpouts kpyroByto auarpaMmy peiitinra asromobmeil «Kurymm», «Ipy», «Mepcenecy», «BonbsBoy, «Hucamy», «lllxomay.
To construct the circular chart of a rating of cars "Zhiguli”, "Deu", "Mercedes", "Volvo", "Nisan",
"Skoda".
7163

6. Onpenenuthb, SBAAETCA NH 4uCIO0 € LEIBIM YUCIOM. 3aMeyaHHWe: MOYKHO BOCIIOJNB30BATHCSA BCIIOMOTATENbHBIM YHCIOM — «-
262537412640768743.» B KauecTBE OJHOTO U3 CIIaracMbIX.

To define whether the number e”'* is an integer. Remark: it is possible to use auxiliary number
"-262537412640768743." as one of composed.
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