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WORK IN THE MATHEMATICA SYSTEM
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WHANBUAYAJIBHOE 3AJJAHHUE Ne 1.
PABOTA B CUCTEME «MATHEMATICA»

INDIVIDUAL TASK Ne 1.
WORK IN THE MATHEMATICA SYSTEM

Bech TekcT B cucTeMe HabupaeTcsl aHINIMHCKUMH OykBaMH (KpoMeé KOMMEHTapueB, OOJbIINe M Majible OYKBBI pa3jIM4alOTCsl) Kak B TEKCTOBOM
penakrope Word. Jlist 3amycka Ha HCIOJIHEHHE KYPCOP YCTAHABJIMBAETCS B CTPOKY, KOTOPYIO XOTHM BBIYHCJINTD, M HaxkuMaeM kiaasuin 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 mponuchIBaeTcss MHAMBHAYAJIbHBIH KO3(PGHUHMENT 1151 KaKI0r0 33/1aHHUs, ONpefeNsieMblii Mo opmysne P = K*n/m, e

k - HOMEDP 110 XXYPHAIIbBHOMY CIIMCKY, n - HOMED 3a1aHus; m - YACJIO JHA 3aHATHA.

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.

Eciti B pe3yspTaTe BBIYHCICHUI Ipou3olien c6oii, To HeoOXoanMo B MeHI0 BbIOpath Evaluation u ocymecteuts Boixox u3 sigpa Quit Kernel u 3a-
TeM, 3aIyCTUTh Aapo 1o 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.

HMmena ¢pyHkuuii numyTes ¢ 00Jb110ii OYKBBI, 2 apryMeHThl GYHKIUHU 3aKJII0YAI0TCH B KBaJAPaTHbIC CKOOKH, MepedyncjieHuss — B Quryp-
HbIe cKoOKH. Hannume «Touky ¢ 3ansToi» B KOHIIE KOMaH bl TOBOPUT O 3aIlpeTe BEIBOAA Ha DKPaH NaHHOI MH(POPMAIIHHL.

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#t 3a1a4d OPUBOAUTCA TUIIOBAA CXE€Ma €€ PCIICHUA.

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

I'padrraeckas Gynxius Plot mossomster ctpouts rpadukn pynkuun Yy = f (X) B JIByMEPHOM IIPOCTPAHCTBE B IPAMOYTOJIbHOM CHCTEME KOOPMHAT.
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 Ioctpouts rpadux byukuu Y = X*e p +Sin X ua oTpeske X e[O, 4].

To construct a function graph y =x*e”™*p+Sinx on a piece x €[0,4].
n=1;k=3;m=4; p=m/Exn; -
y=XxEBxp [-Xx+1] »p+5in[x]:

Plot [y, {x, 0, 4}]

CnpaBa KBaJipaTHbIe CKOOKH - 9TO KaK Obl JIUCTHI TETPAIH.

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

N‘_’ 2 Ioctpouts rpaduxu pyHKuMA Y = X*e XH* p,g=05x,v= p*sin(3x—1) Ha otpeske 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«»n;
F=XxBxp [-x+1] »p: g=0.5wx;
Plot [{y, g, Sin[3xx-1] »p}, {x, 0, 3}]

N o 3 . [ocTpouts rpaduk GyHKIMY, 33JaHHON B BUAE TaOIMIBI M aHanuTudeckn J = P |2 Sin 0.5X| + COS X ua oxHoM 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
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Y

2.4
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11.8

7.2

5

2.1




:n=3;E=3:m=4; p=E/m#n;

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=pxPAbs[2x5in[0.5%x]] + Cos[x];

fl = ListPlot[f, Axeslabel - {"x", "f(x) "}, PlotS5tyle -+ PointSize[0.02], PlotRange —+ All, AxesOrigin - {0, 0}]:
f2 = Plot[g, {x, 1, 18}]:

Show[f1, £2]

Ne 4. Toctpouts 3Drpadux g = Sin( [.')X2 + y2) s —3<X <3 —2< Yy <2 cucnons3oBaHEM CTAHAAPTHOI NOJKIIOUaeMOil GHOIHOTEKH.

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=mn/Exn;
Plot3D[Sin[pxx*2+v*2], {x, -3, 3}, {¥, -2, 2}]

N 5. moctponts reckomsko pasronBeTHBIX MApOB ¢ TPAIHERTHOR 3ATHEKOH.
To construct several multi-colored spheres with gradient filling.
E=3;m=4:n=5; p=m/Exn;
Table [Graphics3D[{Black, Specularity[c, m], Sphere[]}, Lighting - "Heutral"],
{c, {Red, Green, Bluell]

N‘.’ 6 Peurenne ypaBHeHHil B aHAIMTHYECKOM BHJIe OCYIIECTBIIIETCS ¢ oMolbio (GyHkimu Solve, a B uncienHoM Buie — ¢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.

PemmuTh  credyiomiee  KBaApaTHOE  ypaBHEHHe. To solve the followi ng quad ratic eq uation:

2x* +3x—p-1=0.

n=6: k=3;m=4; p=k/m=xn; -
Solve[2wx*2+3xx-p-1=0, x]
NSolve[2xx*2+3xx-p-1=10, x] il

Ne 7. peumnrs CHCTeMy IBYX JIHHEHHBIX yPABHeHMH B aHATUTHYECKOM Buje. | O solve system of two linear equations in an ana-
Iytical look: {aﬂxl ok =B P
ay X +ayX, =h,
n=7;rEk=3:m=4; p=E/mxn;
fl=allwxl +al2 »x2=- bl-p:
f2=a21»xl+a22 »x2 = b2;
Solve[{fl, £2}, {x1, x2}]

PewmTh cHCTeMy Tpex ypaBHeHMii B 4mcientom Buge: | O solve System of three equations in a numerical look:
3px, —4x,+2x, =-1
X +7PX, —2%, =—4
2% +TX, +3p%;, =3
Fl=3wpwxl -4xx2 +2xx3=-1;
f2=x1+Twpwex?-2x3=-4;
[3=2»xX]1 +TxX2+ 3w PwuX3==3;
NSolve[{fl, F2, £3}, {x1, x2, x3}]

Ne 8. Haiim NMepBylo  mpomssommyio  or  (ymkumuit: 10 find the first derivative of functions:
f(x) =apx®+bx—c—1, g(x)=(sinx+ pcosx)’ 3.
n=8; E=3;m=4;n=5; p=kE/mxn; ]

Dla»prx*3+bwxx-c-1, x]




DI(8in[x] + pxCos[x]) *2 -3, x]:
Simplify [%]
Oynkmus D[ (Sin[x]+p Cos[x])"2-3,x] maeT pa3BepHYTHIH pe3ynbTaT AuddepeHnupoBanus, a GpyHknus Simplify [$] nmpeoOpa3oBeIBaeT (yHIpo-

HIaeT) 9TO BBIPAXKCHUE.

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

N‘.’ 9 J1nst BEIYMCIIEHNS. HHTErPaIoB IPUMEHseTCs TH00 3HAaYO0K MHTerpana, inoo GpyHKus Integrate. [IpuMeps! BEIMHCICHNS HHTETPAIOB IIPHBEIC-
HBI HIDKE (3HaUueHue 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/mxn; .
F=p+2 %X nayT+4dwx*2xy"2
Integrate[f, {x, a, b}, {v, &, b}]

Integrate[f, {x, 1, 2}, {¥, 1, 2}] ]

NIntegrate[f, {x, 1, 2}, {¥, 1, 2}] 1

Ne 1 0 Mysbika B cucteme «Mathematica» peanusyercst komanznoii Play.

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

, 100 %k
n=10; E=3;m=4; p=k/mxn; Pla‘f[Sln[i], [t, -4, 4}]
Cos[t] +pxt

N‘.’ 1 1 Annmanust B cucreme «Mathematica» peanusyercs komangoit 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[a x] + 8in[bx], {x, 0, n}, PlotRange + 2], {a, 1, p}, {b, 1, n}] ]

N o 12 . Konebanne masiTHuKa onpesensercs pemeHneM andhepeHnnansHoi 3a1aun

Fluctuation of a pendulum is defined by the solution of a differential task
2
d—Z+gsinv=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 = NDSolve[{v''[t] = -g/1=xSin[v[t]], v[0] =0, v[0.55] ==/ m}, v[t], {t, O, 40}];
Plot[{v[t] /. 2}, {t, O, 40}]



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

INDIVIDUAL TASK Ne 2.
WORK IN THE MATHEMATICA SYSTEM

Bech TekcT B cucteMe HaOHpaeTcs aHIIUICKHUMH OykBamu (KpoMe KOMMEHTapHeB, OOJbIINE M Majble OYKBBI Pa3iM4aloTCcsl) KaK B TEKCTOBOM
penaxrope Word. Jliist 3amycka Ha HCHOJIHEHHe KYPCOp YCTaHABIMBAETCH B CTPOKY, KOTOPYIO XOTHM BbIYHCJINTH, M HaskuMaeM kaasuim 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 nmponuchiBaeTcss MHAMBHAYAJIbHBIA KO3 QUUMENT 1A KakI0r0 3a1aHusA, onpeaeisieMblii o gopmyne P = k*n/m, rze
K - Homep 1o sxypHanbHOMY cricky; N - Homep 3amanmss; [ - qmcio s 3aHATHS.

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.

Ecnu B pesysbTare BhIUKMCICHUI pousolien c6oii, To HeoOX0AMMO B MeHI0 BeiOpath Evaluation u ocymecteuts Boixon u3 siapa Quit Kernel u 3a-
TeM, 3aIyCTUTh SApo mo Hosou 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.

HNmena ¢pyHkuuii mumyresi ¢ 60Jb110i OYKBBI, 2 apryMeHThl GYHKIUHU 3aKJII0YAKOTCH B KBaJPaTHbIe CKOOKM, NepevynciieHust — B puryp-
Hble CKOOKH. Hannuue «TOYKH C 3amsToi» B KOHIIE KOMaH/1bl TOBOPUT O 3alpeTe BbIBOJA Ha AKPaH JAaHHOW MH(pOpMALMH.

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 MocTaHOBKOMI 3aa4y IPUBOJUTCS TUIIOBAsA CXEMa €€ PCIICHUs.

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

I'padrraeckas Gpyrxmus Plot mozsonser crpouts rpadukn pyakmun Y = f (X) B JIBYMEPHOM IIPOCTPAHCTBE B NPSMOYTOJIBHOM CHCTEME KOOP/IMHAT.
The graphic Plot function allows to build function graphs y = f (X) in two-dimensional space
in rectangular system of coordinates.

N‘.’ 1 . TToctpouts rpadmk dyskmun Y = X—€ PR P +SiN X na orpeske X € [0, 5] .

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

n=1:;k=3;m=4; p=m/Exn;
¥ =X- Bxp [—'\.ﬂx+1]wp+Sin[x];
Plot [¥, {x, 0, 50}]

CripaBa KBaipaTHBIE CKOOKH - 3TO KaK OBl JIUCTHI TETPAJIH.

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

—X+1 %

Ne 2. rocrporrs rpagun gysxmnic Y = X+ *p | g=0.5x-1, v=p*sin(3x—1) na omesxe x < [0,3].
To construct function graphsy=x+e***p, g=0.5x-1, v=p*sin(3x—1) on a piece
x €[0,3].
n=2:k=3;m=4; p=k/mxn;:
Yy=X+Bxp [-x+1] = p: g=0.5»x-1;
Plot [{¥v, g, Sin[3»x-1] »p}, {x, 0, 3}]

Ne 3. Hoctponts rpaduk dynkuun, sagannoil Tabmunon g = P |28|n 05X| *CO0S X na omHoM rpaduke.

To construct a function graph, set in the form of the table and analytically g = p|28in O.5x| +Cos x
on one schedule.



X

1

2.3

3.7

5.2

7.3

9.8

12

145

Y

1.8

4.8

7.6

12

13.6

11.8

7.2

16
2.1

n=3;k=-3;m=-4; p=k/m«n;

f={{1,1.8}, {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}, {16, 2.13}}:
g=pxAbs[2+«5in[0.5xx]] »Cos[x]

fl = ListPlot[f, Axeslabel + {"x", "[(x)"}, Plot3tyle + Point8ize[0.02], PlotRange + All, AxesOrigin —+ {0, 0}]:
£2 = Plot[g, {x, 1, 181]:

Show[f1, [2]

Ne 4. Toctpouts 3Drpadux g = 2 Cos( [Z)(X2 + yz)) s —3<X <3, —2<y<2 cucnons3oBaHueM CTaHAAPTHOI NOKIIOYaEMOil GubmoTe-
KH.

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

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

Heeds ["PlotLegend=s""]
n=4:k=3;m=4; p=n/Exn;

Plot3D[2«Cos[pw (22 +742)], {x, -3, 31, {7, -2, 21]

N o 5 IMocTpouTs C MOMOLIBIO JATYMKA CIIy4aHHBIX YHMCEN Pa3HOLBETHBIE IIAPhl C IPaJAUCHTHON 3aJIMBKO.

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

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

Graphics3D[{Table[{Specularity [White, 20], RGBColor [RandomReal [1, [3}]1].,
Sphere [RandonReal [10, {3}], RandomReal [{.5, 1}]]}, {E+m}]}]

NQ 6 Penenue ypaBHeHHii B aHAJTMTHYECKOM BH/Ie OCYIIECTBIISICTCS € IoMoLbio GyHKuuu Solve, a B unciennoM Buae — dynknueit 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.

Pewmth creylolliee KBaapaTHoe ypasuenne. | O solve the fO”OWing quad ratic equation:
n=%6:k=3:m=4; p=Ek/mxn;
Solve[2xx*2+4wx-p==0, x]

2x* +4x—p=0.

HSolve[2 xx*2+dwx-p =0, x] j

Ne 7. pewmrs CHCTeMy JIBYX JIHHeiHbIX ypaBHeHuii B aHaTUTHeCKOM Bixe. | O solve SyStem of two linear equations in an ana-
- + X, =
Iytical look: Bk + Ak =B,
a, % +ayX, =b,+1

n=7;k=3;m=4; p=k/mxn;
fl1=allwxxl+al2 »x2=-Dbl;

fF2=a2lwxx]l +a22 vx2 == b2+1;
Solwe[{f1, £2}, {xl, x2}]

PemmTh cHCTeMy Tpex ypaBHeHMii B 4mcientom Buae: | O solve System of three equations in a numerical look:
3px, —4X, +2X, =4

X, +7pX, —2%; = —4
2X +T7X, +3pX; =3

Fl=3wpwex]l -4wx2 +2%x3==4;
[F2=X1+TwpwX2-2X3 ==-4;

[3=2xX1 +T*X2+ 3w PweX3==3;
HSolwe[{f1, £2, £3}, {x1, x2, x3}]

Ne 8. Haiim NepBylo  mpomssomuyio ot  (ymkumit: 10 find the first
f(x)=apx® +bx—c+2, g(x)=(sinx+ pcosx)*+3.

n=8; E=3:m=4;n=8; p=k/m=xn;

Dlaxpwex*3+bxx-c+ 2, x]

derivative of functions:

6



D[ ({Sin[x] + pxCos[x]) *2 + 3, x]:
Simplify [%]

Oynkmus D[ (Sin[x]+p Cos[x])"2+3,x] HaeT pa3BepHYTHIH pe3ynbTaT AuddepeHnupoBanus, a GyHKHs Simplify [%] mpeoOpa3oBbI-
BaeT (YIPOIAeT) 3TO BHIPAXKEHHUE.

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

N‘.’ 9 JUi1s BEIYMCIICHHSI HHTETPAJIOB NIPHMEHSETCS MO0 3HAUOK MHTErpaia, oo GpyHkuus Integrate. [IpuMepsl BBIYMCICHNS HHTETPAIOB IIPUBE/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 nayT+4dwx*2xy"2
Integrate[f, {x, a, b}, {7, a, b}]

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

N o 1 0 Mys3sika B cucteme «Mathematicay peanusyercst komanoii Play.
Music in the Mathematica system is realized by the Play team.

10; p=k/mwn; Play|psSi 100+% 1], (¢
n=10; p=k/msn; Play[p« ln[tl.tll+thin[t] +1], {t, -n, n}]

N o 1 1 . Anumanus B cucteme «Mathematica» peanusyercst komangoit 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[bx], {x, 0, m}, PlotRange -+ 2], {a, 1, p}, {b, 1, n}]

N o 12 . Konebanne MasiTHuKa onpezensercs pemeHneM andbepeHnnanbHoi 3a1aun

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

2

—;/+gsinv=0 at t=0 v=0,andat t=065 v=2=
dt | m
k=3;m=4;n=12; p=k/msn; g=9.82;1=p;

z = NDSolve[{v''[t] =-g/Ll%Sin[v[t]], v[0] =0, v[0.65] ==x/m}, v[t], {t, O, 40}];
Plot[{v[t] /. 2}, {t, O, 40}]



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

INDIVIDUAL TASK Ne 3.
WORK IN THE MATHEMATICA SYSTEM

Bech TekCcT B cucteMe HaOHMpaeTcs aHMIMHCKHMMH OykBaMu (KpoMe KOMMEHTapHeB, OOJbIINE M Majble OYKBBI Pa3iM4aloTCcsl) KaK B TEKCTOBOM
penaxrope Word. Jliist 3amycka Ha HCHOJIHEHHE KYPCOp YCTAaHABIMBAETCS B CTPOKY, KOTOPYIO XOTHM BBIYHC/IMTD, H HaskuMaeM kjaasuiu 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 nmponuchiBaeTcss MHAMBHAYAJIbHBIH KO3((PHIHMEHT M5 KaKI0r0 3a1aHus, onpenensieMblii no gopmyne P = k*n/m, rze

K - Homep 1o sxypHanbHOMY cricky; N - Homep 3amanmss; [ - qmcio s 3aHATHS.

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.

Ecnu B pesysbTare BhIUKMCICHUI pousolien c6oii, To HeoOX0AMMO B MeHI0 BeiOpath Evaluation u ocymecteuts Boixon u3 siapa Quit Kernel u 3a-
TeM, 3aIyCTUTh SApo mo Hosou 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.

HNmena ¢pyHkuuii mumyresi ¢ 60Jb110i OYKBBI, 2 apryMeHTbl (YHKIMH 3aKJII0YAKOTCS B KBaJpaTHbIe CKOOKH, MepevyncieHus: — B puryp-
Hble CKOOKH. Hannuue «TOYKH C 3ansToM» B KOHIIE KOMaH/Ibl TOBOPHT O 3allpeTe BbIBOJA Ha SKpaH JaHHOW MH(pOpMALMK.

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 MocTaHOBKOMI 3aa4y IPUBOJUTCS TUIIOBAsA CXEMa €€ PCIICHUs.

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

I'padrraeckas Gpyrxmus Plot mozsonser crpouts rpadukn yakmun Yy = f (X) B JIBYMEPHOM IIPOCTPAHCTBE B NPSMOYTOJIBHOM CHCTEME KOOP/IMHAT.
The graphic Plot function allows to build function graphs y = f (X) in two-dimensional space
in rectangular system of coordinates.

Nel. Toctpouts rpaduk Gymkmun Y = X —tg(—/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 [—'Vx+1]wp+Sin[x];

Plot [y, {x, 0, 5}]
CripaBa KBaipaTHBIE CKOOKH - 3TO KaK OBl JIUCTHI TETPAJIH.

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

Ne 2. tocrponrs rpaguxn dymxumii Y = X+ *p—/X, g=05%x—1, v=p*sin(4x—1) na orpesxe x <[0,3].
To construct function graphsy = x+e " * p—\/§, g=0.5*x-1, v=p*sin(4x—1) on a piece
x €[0,3].
n=2;k=3;m=4; p=E/mxn;

¥F=X+Bxp [-x+1]l »p-vx ; g=0.5»x-1;
Plot [{¥, g, 3in[4+xx-1] »p}, {x, 0, 3}]

N‘.’ 3 . IToctpouts rpaduk GyHKnuy, 3agaHHoi Tabmmanou J = P |2 Sin0.5x*Cos X| Ha OJXHOM Tpaduke.

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

145

16

Y

1.8

4.8

7.6

11

13.6

11.8

7.2

2.1

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

fF=1{{1,1.8}, {2.3, 4.8}, {3.7, 7.8}, {4.8, 11}, {7.3, 153.8}, {9.8, 11.8}, {12, 7.2}, {14.5, 5}, {16, 2.1}}:
g=pxAbs[2x5in[0.5=x] »Cos[x]]:

f1=ListPlot[f, AxesLlabel -+ ["x", "f(x)"}, PlotStyle -+ PointSize[0.02], PlotRange - All, AxesOrigin - {0, 0}]:
f2 = Plot[g, {x, 1, 18}]:

Show[f1, 2]

Ne 4, IoctponTts 3Drpadux § =2 COS(X2 —V) i —3<X<3, —2<y<2 cucrons3oBaHIeM CTAHAPTHOM MONKITIOTAEMOH GHOIHOTEKH.

To construct 3Dgrafik for g =2pCos(x* —y) for -3<x<3, —2<y<2 with use of the stand-
ard connected library.

Heeds ["FlotLegends "]
n=4;k=3;m=-4;: p=n/Exn;
Plot3D[2xpweCos[x*2 -v], {x, -3, 3}, {v, -2, 2}]

N o 5 IMoctpouts C MOMOLIBIO JaTUHKA CITy4aifHBIX YHCET PA3HOLBETHBIN Beep C IpaJHeHTHON 3aJIMBKOIL.

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

E=3;m=4n=5; p=mn/Exn;
data = Reverse [Sort [RandomBeal [1, S»n]]]:
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, len}]]]

N‘_’ 6 PeneHue ypaBHeHHii B aHAJIMTHYECKOM BH/Ie OCYIIECTBIISIETCS € TIOMoLIbio GyHKuuu Solve, a B unciennoM Buae — pynkuuein 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.

Pemmuth  cnemyioliee  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] ]

NSolve[2xx*2+4xx-2p =0, x] il

Ne 7. peumnrs CHCTeMy IBYX JIHHEHHBIX YPABHeHMH B aHATUTHIeCKOM Bije. | O solve system of two linear equations in an ana-
Iytical look: { s A
X, +8,X, =b, -3
n=7T;kE=3;m=4; p=k/mxn;
f1=a11%xx1+a12 »x2 = Dhl:
f2=821wxl +a22 »x2 == b2-3;
Solve[{fl, £2}, {x1, x2}]
Pemmts cuctemy Tpex ypasmennii B uncaennom sune: 10 SOlve system of three equations in a numerical look:
3px, —4x, +2%; =1
X +7pX, =2%, =4
2X + 7%, +3pX; =-1
fl=3wpwxl -4»x2 +2w%x3==1;
F2=X1+Twpwx?-2x3==-4;
F3=2%xX]1 +7T»x2+3wpwxd=-1;
WSolwe[{f1l, £2, £3}, {x1, x2, x3}]

Ne 8. Haiim NepBylo  mpomssomhyio ot  (ymkumit: 10 find the first derivative of functions:
f (x) =apx® +bx—2c, g(x)=(sinx+ pcosx)*—4.



n=58; k=3;m=4;:n=8; p=k/mxn; ]

Daxprex*3+bwxx-2cC, x]

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

Oynkimsa D[ (Sin[x]+p Cos[x])"2-4,x] Haer pa3BepHYTbI pe3ynbTaT AuddepeHunpoBanus, a GyHkims Simplify [%] npeoOpa3oBbI-
BaeT (YIpPOILAET) ITO BhIPAXKEHHE.

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

N‘.’ 9 JUi1s BEIYMCIICHHSI HHTETPAJIOB NIPHMEHSETCS MO0 3HAUOK MHTErpaia, 1moo ¢pyHkuus Integrate. [IpuMepsl BBIYMCICHNS HHTETPAIOB IIPUBE/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 nayT+4dwx*2xy"2
Integrate[f, {x, a, b}, {7, a, b}]

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

NIntegrate[f, {x, 1, 2}, {¥, 1, 2}] 1
N o 1 0 Mys3sika B cucteme «Mathematica» peanusyercst komanoii Play.
Music in the Mathematica system is realized by the Play team.

10; k=3 P X Play[si 100« & {t, -4, 4}
n=10; k=3;m=4; p=k/m=n; a'f[ 1n[—] Eo— ]
! Cos[t~2] spwtd = 77

N 0 1 1 . Aunmanus B cucreme «Mathematicay» peanusyercs komanmoi 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, k}, PlotRange -+ 2], {a, 1, p}, {b&, 1, n}]

N o 12 . Konebanune MasTHHKA onpenesiercs penieHneM qud GpepeHIHaIbHoON 3a1aun

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

2

ﬂJrgsinv:o at t=0 v=0,andat t=07 v=2
a1 m

n=12; k=3;m=4; p=k/m#*n; g=9.82;1=p;

z = NDScelve[{v'"'[t] =-g/l=8in[v[t]], v[0] =0, v[0.7] =x/m}, v[t], {t, O, 40}];

Plot[{v[t] /. 2}, {t, O, 40}]

10



NHANBUAYAJIBHOE 3AJJAHUE Ne 4.
PABOTA B CUCTEME «MATHEMATICA»

INDIVIDUAL TASK Ne 4.
WORK IN THE MATHEMATICA SYSTEM

Bech TekCcT B cucteMe HaOHMpaeTcs aHMIMICKUMH OykBaMu (KpoMe KOMMEHTapHeB, OOJbIINE M Majble OYKBbI Pa3jiM4aloTCcsl) KaK B TEKCTOBOM
penaxrope Word. Jliist 3amycka Ha HCHOJIHEHHe KYPCOp YCTaHABIMBAETCH B CTPOKY, KOTOPYIO XOTHM BbIYHCJINTH, M HaskuMaeM kaasuim 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 nmponuchiBaeTcss MHAMBHAYAJIbHBIH KO3((PHIHMEHT M5 KaKI0r0 3a1aHus, onpenensieMblii no gopmyne P = k*n/m, rze

K - Homep 1o sxypHanbHOMY cricky; N - Homep 3amanmss; [ - qmcio s 3aHATHS.

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.

Ecnu B pesysbTaTe BhIUKMCICHUI pousolen c6oii, To HeoOX0AMMO B MeHI0 BbiOpaTh Evaluation u ocymecteuts Boixon u3 siapa Quit Kernel u 3a-
TeM, 3aIyCTUTh SApo mo Hosou 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.

HNmena ¢pyHkuuii mumyresi ¢ 60Jb110i OYKBBI, 2 apryMeHThl GYHKIUHU 3aKJII0YAKOTCH B KBaJPaTHbIe CKOOKM, NepevynciieHust — B puryp-
Hble CKOOKH. Hannuue «TOYKH C 3ansToM» B KOHIIE KOMaH/Ibl TOBOPHT O 3allpeTe BbIBOJA Ha SKpaH JaHHOH HH(MOPMALIMK.

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 MocTaHOBKOMI 3aa4y IPUBOJUTCS TUIIOBAsA CXEMa €€ PCIICHUs.

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

I'padrraeckas Gpyrxmus Plot mozsonser crpouts rpadukn yakmun Yy = f (X) B JIBYMEPHOM IIPOCTPAHCTBE B NPSIMOYTOJIBHOM CHCTEME KOOPIUHAT.
The graphic Plot function allows to build function graphs y = f (X) in two-dimensional space
in rectangular system of coordinates.

NQ 1. Toctpouts rpaduk dyrkuun Y = 2X +1Q (—\/X +1)* p —SiNX ma orpeske X € [O, 5] .
To construct a function graph y = 2x+tg(—/x+1)* p—Sinx on a piece x [0,5].

n=1;k=3;m=-4; p=-m/Exn;
¥=2»x+ Tan [—'\Jx+1]*p—5:i.n[x];
Plot [y, {x, 0, 5}]

CripaBa KBaipaTHBIE CKOOKH - 3TO KaK OBl JIUCTHI TETPAJIH.

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

Ne 2. octpouts rpaduky Gymkmmit Y = X—e p—\/;, g =0.5\/;—1, V=2p*sin(2Xx—1) wua orpeske x €[0,3].
To construct function graphsy =x—e***p—/x, g=05yx-1, v=2p*sin(2x—1) on a piece
x €[0,3].

n=2:;k=-3;m=4; p=-E/mxn;
F=X-Exp [-x+1] »p-Vx g=1.5»% -1
Plot [{y, g, 2*«5in[2+«x-1] »p}, {x, 0, 3}]

N o 3 . Tloctpouts rpadux dynximu, 3ananHoi Tabmmunou g =2 Sin0.5x*Cos X na omHom rpaduke.
To construct a function graph, set in the form of the table and analytically g =2pSin0.5x*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:E=3:m=4; p=E/mxn;

f={{1.1,1.8}, {2.3, 4.8}, {3.7, 7.6}, {4.8, 11}, {7.3, 153.6}, {9.8, 11.8}, {12, 7.2}, {14.5, 5}, {17, 2.1}}:
g=pPx2x5in[0.5xx] » Cos[x]:

fl1 = ListPlot[f, AxesLabel + {"x", "[(x)"}, PlotStyle + PointSize[0.02], PlotRange + All, AxesOrigin —+ {0, 0}]:
f2 = Plot[g, {x, 1, 18}];

Show[f1, £2]

Ne 4. Ioctponts 3Drpadux g =2 COS(X2 - yz)*Sin X g —3<X<3, —2<y<2 c ucnons30BaHMeM CTaHIAPTHOH MOAKIIOYAEMOI

OUOIMOTEKH.

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

: Needs["PlotLegends "]
n=4;k=3;m=4; p=m/Exn:
Plot3D[2xpxCos[x*2 -y *2] % S8in[x], {x, -3, 3}, {v, -2, 21]

N o 5 IMocTpouts C MOMOLIBIO JaTUMKA CIIy4aiHBIX YHCeN HaOOp Pa3HOLBETHBIX KPYTOB C TPaJHEHTHON 3aIUBKOH.

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=n/Ex»n;

Graphics [Takle [ {EdgeForm [Black] , Hue [RandomBeal []] , Disk [RandomBeal [4, {2}], RandomReal [1]]}, {m«xn}]]

NQ 6 Penenue ypaBHeHHii B aHAJTMTHYECKOM BH/Ie OCYIIECTBIISICTCS ¢ TIOMOLIbI0 GyHKuuu Solve, a B unciennoM Buae — dynkuueit 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.

Pemuthe  clemylolmiee  KBaJpaTHOE  ypaBHEHHe. To solve the followin g

2X* +3Xx—p+6=0.

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

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

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

Ne 7. peumnrs CHCTeMY IBYX JIHHEHHBIX yPABHeHMI B aHATUTHIECKOM BHje. | O solve system of two linear equations in an ana-
Iytical look: { B, 8% =, 71
Ay % +a,X, =h, -3
n=7;k=3:m=4; p=kE/m»xn;
fl=allwxxl+al2xx2==bl-1;
f2=a21w»xl +a22 »x2==b2-3;
Solve[{f1l, £2}, {x1, x2}]

Pemts cuctemy Tpex ypasmennii B uncaennom sune: 10 SOlve system of three equations in a numerical look:
3px, —4X, +2%, =3
X, +7pX, —2X, =—4
2X +7X, +3pX; =3
Fl=3wprxl -4%x2 +2%xx3==3;
fF2=x1+Tapwx2-2x3==-4;
f3=2%X]l +TwX2+3napwexd==23;
NSolve[{f1, £2, £3}, {xl, x2, ®3}]
Ne 8. Haiim NepBylo  mpomssommylo  or  ¢ymkmmii: 10 find the first derivative of functions:
f(x) =apx® +bx—3c, g(x)=(sinx+ pcosx)*+5.
12



n=8; k=3:m=4;n=8; p=k/m=n;
Dla»pex*3+bxx-3c, x]

Dl{Sin[x] + pxCos[x]) *2 + 5, x]:
Simplify [%]

Oynkmusa D[ (Sin[x]+p Cos[x])"2+5,x] HaeT pa3BepHYTHIH pe3ynbTaT AuddepeHnupoBanus, a GyHKHs Simplify [%] mpeoOpa3oBbI-
BaeT (YIpPOILAET) 3TO BhIPAXKEHHE.

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

N‘.’ 9 JUi1s BEIYMCIICHHSI HHTETPAJIOB NIPHMEHSETCS MO0 3HAUOK MHTErpaia, oo GpyHkuus Integrate. [IpuMepsl BBIYMCICHNS HHTETPAIOB IIPUBE/C-
HbI HUOKe (3HaueHue p Boraucisiercst 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=4n=9; p=E/mxn;
f=p+2%Xx7+3nx*2ny"2
Integrate[f, {x, a, b}, {7v, &, b}]
Integrate[f, {x, 1, 2}, {7, 1, 2}] ]

NIntegrate[f, {x, 1, 2}, {y, 1, 2}] 1

N o 1 0 Mys3sika B cucteme «Mathematicay peanusyercst komanoii Play.
Music in the Mathematica system is realized by the Play team.

10 ok /mens plasloes: 100 »k O
n=10; p=k/mxn; af[}?t ln[ﬂ.01+t"2|wSin[t] " ];{-;—n;n}]

N 0 1 1 . Aunmanus B cucreme «Mathematicay» peanusyercs komanmoi Animate.
Animation in the Mathematica system is realized by the Animate team.

n=11; k=3;m=4; p=k/m»n;
Animate[Plot[3in[a x] - 8in[bx], {x, 0, 10}, PlotRange -+ 2], {a, 1, p}, {b, 1, n}]

N o 12 . Konebanne MasiTHuKa onpesensercs pemeHneM anddepeHnnanpHoi 3a1aun

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

2
d—;/+gsinv=0 at t=0 v=0,andat t=075 v=2=
dat® | m
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[D.75] =x/m}, v[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 TekCcT B cucteMe HaOHMpaeTcs aHMIMHCKHMMH OykBaMu (KpoMe KOMMEHTapHeB, OOJbIINE M Majble OYKBBI Pa3iM4aloTCcsl) KaK B TEKCTOBOM
penaxrope Word. Jliist 3amycka Ha HCHOJIHEHHe KYPCOp YCTAaHABIMBAETCH B CTPOKY, KOTOPYIO XOTHM BbIYHCJINTH, M HaskuMaeM kaasuiu 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 nmponuchiBaeTcss MHAMBHAYAJIbHBIH KO3((PHIHMEHT M5 KaKI0r0 3a1aHus, onpenensieMblii no gopmyne P = k*n/m, rze

K - Homep 1o sxypHanbHOMY cricky; N - Homep 3amanmss; [ - qmcio s 3aHATHS.

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.

Ecnu B pesysbTare BhIUKMCICHUI pousolien c6oii, To HeoOX0AMMO B MeHI0 BeiOpath Evaluation u ocymecteuts Boixon u3 siapa Quit Kernel u 3a-
TeM, 3aIyCTUTh SApo mo Hosou 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.

HNmena ¢pyHkuuii mumyresi ¢ 60Jb110i OYKBBI, 2 apryMeHThl GYHKIUHU 3aKJII0YAKTCH B KBaJPaTHbIe CKOOKH, NepevyucieHns — B puryp-
Hble CKOOKH. Hannuue «TOYKH C 3ansToM» B KOHIIE KOMaH/Ibl TOBOPHT O 3allpeTe BbIBOJA Ha SKpaH JaHHOW MH(pOpMALMK.

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 MocTaHOBKOMI 3aa4y IPUBOJUTCS TUIIOBAsA CXEMa €€ PCIICHUs.

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

I'padrraeckas Gpyrxmus Plot mozsonser crpouts rpadukn yakmun Yy = f (X) B JIBYMEPHOM IIPOCTPAHCTBE B NPSMOYTOJIBHOM CHCTEME KOOP/IMHAT.
The graphic Plot function allows to build function graphs y = f (X) in two-dimensional space
in rectangular system of coordinates.

Ne 1. IMoctpouts rpadux Gpynkuun Y = 2x—1/tg(—\/x2 +1)* p—Sin X una orpeske 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,/Exn;

y=2xx-1/Tan [—‘V'x"2+1]wp—51n[x]:
r

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

CnpaBa KBaJIpaTHbLIC CKOOKH - 9TO KaK ObI JIMCTBI TETpaau.

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

Ne 2. tocrpours rpaguxn gyt Y = X—10g(—X +1)* p—+/X , g=1.5JX -1, v=2p*sin2x na ompeske x <[0,3].
To construct function graphs y = x—log(—x+1)* p—\&, g =15Jx-1, v= 2p*sin2x on a piece
x €[0,3].
n=2;k=3;m=4; p=k/mxn;

y=X-Log[-x+1] xp-vx: g=1.5»vx -1;
Plot [{¥, g, 2x5in[2»x] »p}, {x, 0, 3}]

N o 3 . Toctpouts rpaduk dynxuum, 3aanHoit Tabmmuno u g = 4P Sin0.5x*Cos® X na OJIHOM rpaduKe.

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 5) 2.

nN=3;EkE=3:m=4; p=k/mxn;

f={{1.2, 2.3}, {2.3, 4.8}, {5.7, 7.6}, {4.8, 11}, {7.3, 14.6}, {9.8, 11.8%}, {12, 7.2}, {14.5, 5}, {17, 2.1}:
g=Px4x3in[0.3xx] » Cos[x]*2;

fl1 = ListPlot[f, Axeslabel - {"x", "f(x) "}, PlotStyle -+ Point5ize[0.02], PlotRange - A11, AxesOrigin - {0, 0}]:
f2 = Plot[g, {=, 1, 18}]:

Show[E1, £2]

Ne 4. Toctpouts 3Drpaduk § = P COS(XZyz) +Sinx® amm —3<x<3 -2< Yy <2 ¢ ucnons30BaHueM CTaHHAPTHON MOAKIIOYaEMOii GHO-

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 ["PlotlLegends ™ "]
n=4:;k=3;m=4; p=mn/Exn;
Plot3D[pxCos[x*2x 7~ 2] + Sin[x*2], {x, -3, 3}, {v, -2, 2}]

N o 5 IMoctpouts HabOp Pa3HOLBETHBIX BEEP-KPYTOB C TPaJHEHTHON 3aIUBKOI.

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

E=3;m=4;n=5; p=m/Exn; ’
Graphics[Table[{Hue[t /15, 1, .9, .3], Di=sk[{Cos[2Pi L /15], Sin[2Pi € /15]3}]}, {t, E}]]

N‘_’ 6 Penenue ypaBHeHHii B aHAJIMTHYECKOM BH/Ie OCYIIECTBIISIETCS C TOMOLIbIo GyHKuuu Solve, a B unciennoM Buae — pynkuuein 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.

Pemus, crenyiomee ksaaparnoe ypasuenne. 10 SOIve the following quadratic equation: 2x> —3x—p=0.
n=6; E=3;m=4; p=k/m=xn;
Solve[2wx*2-3xxX-p==0, x]

NSolve[2xx*2-3%xx-p==0, x] j
Ne 7. peumnrs CHCTeMY IBYX JIHHEHHBIX yPABHeHMI B aHATUTHIeCKOM Buje. | O solve system of two linear equationS in an ana-
. —a, X, =
Iytical look: {aﬂxl Bo¥o =h,
ayX +ayX, =b,
n=7;k=3:m=4; p=k/m=xn;
[1=allxxl-al2xx2=Dhl-1;
[2=a21»X]1+322 «X2=h2- 3;
Solve[{f1, £2}, {x1, x2}]

Pemmts cuctemy Tpex ypasmennii B uncaennom suze: 10 SOlve system of three equations in a numerical look:
3px, +4x, +2x, =1
X, +7PX, —2X, =—4
2X +7X, +3pX; =3
Fl=3wpweXl +4%xX2+2nX3==1;
[2=X1+Tuepwex2-2X3=--4;
[3=2%xX]l +T7TxX2+3 % PwrX3==3;
Wsolve[{fl, £2, 3}, {x1, x2, x3}]
Ne 8. Haiim MepBylo  mpomssomuyio  or  (ymkumuit: 10 find the first derivative of functions:
f(x) =apx® +bx +c, g(x)=(sinx—pcosx)"2.
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n=58; E=3;m=4;n=58; p=k/m»n;
Dlaxpex*3 +bwx+c, x]

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

Simplify [%]

Oynkmus D[ (Sin[x]-p Cos[x])"2,x] nmaer pa3BepHyTHII pe3ynbrar auddepennuponanus, a GyHxnus Simplify [$] npeobpa3zoBbiBaeT
(ynpouaer) 3To BbIpa’keHUe.

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

NQ 9 J1nst BEIYMCIIEHNS. HHTErPajIoB IPUMEHseTCs MO0 3HaY0K MHTerpana, oo GpyHKus Integrate. [IpuMeps! BHIYHCICHNS HHTETPAIOB IPHBEIE-
HbI HUOKe (3HaueHue p Boraucisiercst 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=4n=9; p=k/mxn;
f=p+2%Xx7+3nx*2ny"2
Integrate[f, {x, a, b}, {7v, &, b}]

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

NIntegrate[f, {x, 1, 2}, {7, 1, 2}] il
N 0 1 0 Mysbika B cucteme «Mathematicay» peanmusyercs komannoii Play.
Music in the Mathematica system is realized by the Play team.

10; k=3 4 X Play[si 100~k (t, -4, 4}
n=10; k=3 m=4; p=k/mxn; a'g[ 1n[—] Eo— ]
! Cos[t] +pwinal’ “ 7" 777

Ne11. Annmarus B cucteme «Mathematica» peanmsyercs komannoii Animate.
Animation in the Mathematica system is realized by the Animate team.

n=11: k=3 mn=4; p=k/mxn;
Animate[Plot[Sin[ax] - Sin[kx], {x, 0, n}, PletRange -+ 2], {a, 1, p}, {b, 1, n}]

N o 12 . Konebanne MasiTHuKa onpezensercs pemeHneM auddepeHnnanbHoi 3a1aun

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

2

F;/+%sinv=0 at t=0 v=0,andat t=085 v=
n=12: k=3;m=4; p=k/m*n; g=9.82;1=1p;

z = NDSolve[{v'"[t] = -g/1=*Sin[v[t]], v[0] =0, v[0.85] =x/m}, w[t], {t, O, 40}];
Plot[{v[t] /. 2}, {t, O, 40}]

T
m
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NHIUBUAYAJIBHOE 3AJIAHUE Ne 6.
PABOTA B CUCTEME «MATHEMATICA»

INDIVIDUAL TASK Ne 6.
WORK IN THE MATHEMATICA SYSTEM

Bech TekCcT B cucteMe HaOHMpaeTcs aHMIMHCKHMMH OykBaMu (KpoMe KOMMEHTapHeB, OOJbIINE M Majble OYKBBI Pa3iM4aloTCcsl) KaK B TEKCTOBOM
penaxrope Word. Jliist 3amycka Ha HCHOJIHEHHe KYPCOp YCTAaHABINBAETCH B CTPOKY, KOTOPYIO XOTHM BBIYHCIHTD, H HaskuMaeM kaasuiu 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 nmponuchiBaeTcss MHAMBHAYAJIbHBIH KO3((PHIHMEHT M5 KaKI0r0 3a1aHus, onpenensieMblii no gopmyne P = k*n/m, rze

K - Homep 1o sxypHanbHOMY cricky; N - Homep 3amanmss; [ - qmcio s 3aHATHS.

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.

Ecnu B pesysbTare BhIUKMCICHUI pousolien c6oii, To HeoOX0AMMO B MeHI0 BeiOpath Evaluation u ocymecteuts Boixon u3 siapa Quit Kernel u 3a-
TeM, 3aIyCTUTh SApo mo Hosou 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.

HNmena ¢pyHkuuii mumyresi ¢ 60Jb110i OYKBBI, 2 apryMeHTbl (YHKIMH 3aKJII0YAKOTCH B KBaJpaTHbIe CKOOKH, NepevyncieHusi — B puryp-
Hble CKOOKH. Hannuue «TOYKH C 3ansToM» B KOHIIE KOMaH/Ibl TOBOPHT O 3allpeTe BbIBOJA Ha SKpaH JaHHOW MH(pOpMALMK.

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 MocTaHOBKOMI 3aa4y IPUBOJUTCS TUIIOBAsA CXEMa €€ PCIICHUs.

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

I'padrraeckas Gpyrxmus Plot mozsonser crpouts rpadukn yakmun Yy = f (X) B JIBYMEPHOM IIPOCTPAHCTBE B NPSMOYTOJIBHOM CHCTEME KOOP/IMHAT.
The graphic Plot function allows to build function graphs y = f (X) in two-dimensional space
in rectangular system of coordinates.

Ne 1. Toctponts rpadux Gymcmm Y = 2C0os X —1/tg(vx* +1)* p—Sin X na otpesxe X €[0,5].
To construct a function graph y =2Cosx—1/tg(vx*+1)* p—Sin x on a piece x €[0,5].

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

y=2xCos[x] -1 /Tan ["'u"x"2+1]wp—51n[x];
i

Plot [¥, {x, 0, 5}]

CripaBa KBaipaTHBIE CKOOKH - 3TO KaK OBl JIUCTHI TETPAJIH.

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

Ne 2. tocrponts rpagun dymunii y = x*log(|—x|+1)* p—+/x, 9 =2.5/3/x~1, v=2p*sin2x na orpesce 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/mxn;

¥=xwlog [Abs[-x] +1]wp-%x ; g=2.5/4=x -1;
i
Plot [{¥, g, 2= 5in[2«x] =« p}, {x, 0, 3}]

N‘.’ 3 . Toctpouts rpaduk dbynkumH, 3aganHoi Tabmuuno u g = —4p SinxCos® X ma OIHOM rpaduke.

To construct a function graph, set in the form of the table and analytically g =—4pSinxCos” x on one
schedule.

17



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 5) 2.1

n=3:k=3;m=4; p=k/m«xn;

fF=0{1.,2.2}, {2.5, 4.8}, {53.7, 7.6}, [4.8, 11}, {7.3, 14.6}, {9.8, 11.8}, {12, 6 7.2}, [14.5, 5}, {16.4, 2.1}};
g=-px4 «3in[x] »Cos[x]~2;

fl = ListPlot[f, AxesLabel » {"x", "f(x)"}, PlotStyle —+ PointSize[0.02], PlotRange -+ All, Axes0rigin - {0, 0}];
f2 = Plot[g, {x, 1, 18}]:

Show [f1, 2]

N‘.’ 4 IMoctpouts 3Drpadux ¢ = sz * y2 +Sinx? ms —3<X <3, —2< Y <2 cucronb30BaHHEM CTAHAAPTHO! MOJKII0YAEMOl GUGTHOTEKH.

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

Needs ["PlotLegends ™ "]
n=4;k=3;m=4; p=m,/E=xn;
Plot3D[px (x*2xy*2) + Sin[x*2], {x, -3, 3}, {v, -2, 2}]

\N‘(—) 5 HOCTpOHTL Ha60p Pa3sHOLUBETHBIX «POMAIIICK» C I'paI[P[eHTHOﬁ 3QJIMBKOM.

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

E=30;m=4;n=5; p=n/Exn;
Graphics [Table [ {EdgeForm [Opacity [.6]], Hue[(-11 +qg + 10 ¢} S 72],
DisE[(8-r) {Cos[2Piqg/12], Sin[2Piqg/12]}, (8-1r)/3]1}, {r, n}, {u, E}]]

N o 6 Penenue ypaBHeHHii B aHAJTMTHYECKOM BH/Ie OCYIIECTBIISICTCS ¢ IoMoLbio GpyHkuuu Solve, a B unciennoM Buzae — dynknueit 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.
Pemute  clemylolmiee  KBaJpaTHOE  ypaBHEHHe. To solve the followi ng quad ratic eq uation:
2x* +30x+ p=0.
n=6; E=3:m=4; p=k/mxn:
Solve[2+x*2+ 30»x+ p ==0, x] ]

HSolve[2%xx*2+ 30wk +p =0, x] j

Ne 7. pewmrs CHCTeMy JIBYX JIHHeiHbIX YPABHeHHH B aHATUTHeCKOM Bixe. | O solve SyStem of two linear equations in an ana-
lytical look: {aﬂxﬁaﬁxz =h
Ay X, — 8, X, =b,
n="7;kE=3;m=4; p=k/m«xn;
fl=a811»xl+al12 »x2 = Dhl;
f2=821%xx]l -822 »x2 = hZ;
Solve[{f1, £2}, {x1, x2}]
Pemts cuctemy Tpex ypasmennii B uncaennom suze: 10 SOlve system of three equations in a numerical look:
3px, —4x, +2%; =1
X, —TPX, =2X;, =—4
2X +7X, +3pX; =3
Fl=3wpwxxl -3 wx2 + Zwx3==1;
2 =x1-Twepwrx?2-2x3=-4;
F3=2%X1 +TwX2+ 3% pwux3==3;
HSolwe[{fl, £2, £3}, {xl, x2, x3}]

Ne 8. Haiim MepBylo  mpomssomiyio  or  (ymkmuit: 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=E/mxn;
Dlawxpxx*3 -bwaxx+c, x]

D[ (8in[x] + p»Cos[x]) *2 + &6, x];
Simplify [%]

Oynkmus D[ (Sin[x]+p Cos[x])"2+6,x] ZIaeT pa3BepHYTHIH pe3ynbTaT AuddepeHnupoBanus, a GyHKHs Simplify [%] mpeoOpa3oBbI-
BaeT (YIPOIIAeT) 3TO BHIPAXKEHHUE.

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

N‘.’ 9 J1nst BEIYUCIIEHNS. HHTErPajIoB IPUMEHseTcs TM00 3HaY0K MHTerpana, oo GpyHKus Integrate. [IpuMeps! BRIUHCICHUS HHTETPAIOB IPHBEIE-
HBI HIOKe (3HadeHne p Beraucisiercst 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%Xnyf+dnx*2ny"2
Integrate[f, {x, a, b}, {v, a, b}]
Integrate[f, {x, 1, 2}, {v, 1, 2}] j
NIntegrate[f, {x, 1, 21, [y, 1, 2}] il

Ne 1 0 Mysbika B cucteme «Mathematica» peanusyercst komanznoii Play.
Music in the Mathematica system is realized by the Play team.

_ 100+ X
n=10; E=3;m=4; p=E/m=xn; Pla‘g[Sln[m],{t,—L 4}] ]
os[t] + pxt

N 0 1 1 . Aunmanus B cucteme «Mathematicay» peanusyercs komanmoi 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, m}, PlotRange - 2], {a, 1, p}, {b, 1, n}]

N o 12 . Konebanne MasiTHuKa onpesensercs pemeHneM andhepeHnnansHoi 3a1aun

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

2

d—l’+gsinv=0 at t=0 v=0,andat t=095 v=2=
o[ 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] =xn/m}, v[t], {t, O, 40}];
Plot[{wv[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 TekCcT B cucteMe HaOHMpaeTcs aHMIMHCKHMMH OykBaMu (KpoMe KOMMEHTapHeB, OOJbIINE M Majble OYKBBI Pa3iM4aloTCcsl) KaK B TEKCTOBOM
penaxrope Word. Jliist 3amycka Ha HCIOJIHEHHE KYPCOp YCTaHABIMBAETCH B CTPOKY, KOTOPYIO XOTHM BbIYHCJINTH, M HaskuMaeM kaasuim 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 nmponuchiBaeTcss MHAMBHAYAJIbHBIH KO3((PHIHMEHT M5 KaKI0r0 3a1aHus, onpenensieMblii no gopmyne P = k*n/m, rze
K - Homep 1o sxypHanbHOMY cricky; N - Homep 3amanmss; [ - qmcio s 3aHATHS.

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.

Ecnu B pesysbTaTe BhIUKMCICHUI pousolien c6oii, To HeoOX0AMMO B MeHI0 BeiOpath Evaluation u ocymectsuts Boixon u3 siapa Quit Kernel u 3a-
TeM, 3aIyCTUTh SApo mo Hosou 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.

HNmena ¢pyHkuuii numyresi ¢ 60Jb110i OYKBBI, 2 apryMeHThl GYHKIUHU 3aKJII0YAKOTCH B KBaJPaTHbIe CKOOKM, NepevynciieHust — B puryp-
Hble CKOOKH. Hannuue «TOYKH C 3ansToM» B KOHIIE KOMaH/Ibl TOBOPHT O 3allpeTe BbIBOJA Ha SKpaH JaHHOW MH(pOpMALMK.

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 MocTaHOBKOMI 3aa4y IPUBOJUTCS TUIIOBasA CXEMa €€ PCIICHUS.

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

I'padrraeckas Gpyrxmus Plot mozsonser crpouts rpadukn yakmun Yy = f (X) B JIBYMEPHOM IIPOCTPAHCTBE B NPSMOYTOJIBHOM CHCTEME KOOP/IMHAT.
The graphic Plot function allows to build function graphs y = f (X) in two-dimensional space
in rectangular system of coordinates.

N‘.’ 1. IMoctpouts rpadux Gpynkuun Y = ZCOSX—|Og\/X2 +1* p—Sin X Ha oTpeske X 6[0,5].
To construct a function graph y = 2Cos x—log v/x? +1* p—Sin x on a piece x €[0,5].

n=1;k=3;m=4; p=mn/Ek»n;
¥ = 2xCos[x] - Log [‘V'x“2+l]wp—51n[x];

Plot [y, {x, 0, 5}]
CripaBa KBaipaTHBIE CKOOKH - 3TO KaK OBl JIUCTHI TETPAJIH.

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

Ne 2. noctporrs rpagucn pymnii Y = xlog(X +1)* p—sinx, g=2.5/X -1, v=2pcos2X ua ompesxe x [0,3].

To construct function graphsy = xlog(x+1)*p-sinx, g= 25/Jx-1, v= 2pcos2x on a piece
x €[0,3].

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

18 cos? x Ha OJHOM Tpaduke.

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

N‘.’ 3 . Tloctpouts rpadux dynkumH, 3aanHol Tabmuno u g = —4 pe
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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 5 2.1

n=3;k=3;m=-4; p=-kE/mx»n;

F=-{{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, 2.1}}:
g=-Pxd xExp[x /18] «Cos[x] ~2;

fl=ListPlot[f, Axeslabel - {"x", "[(x)"}, Plot5tyle -+ PointSize[0.02] , PlotRange - All, AxesOrigin -+ {0, 0}]:
f2 = Plot[g, {x, 1, 18}]:
Show[f1, f2]

Ne 4. Ioctpouts 3Drpadux § = sz y2 Sin(x3 —2) ma —3<X<3, —2<y<2 cHCNONb30BAHAEM CTAHAPTHOH MOAKIIOAEMOl GHEIHOTE-
KA.

To construct 3Dgrafik for g=px*y*Sin(x*-2) for -3<x<3, —-2<y<2 with use of the
standard connected library.
Heeds["PlotLegend=s""]
n=4:E=3:m=4: p=m/Exn;

Plot3D[pe (x*2 %y *2) »3in[x*3- 2], {x, -3, 3}, {v. -2, 2}]
N o 5 IMoctpouts C MOMOLIBIO JaTUHKA CIIy4aiHBIX YKCeN 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 [RandomReal []1] , Circle [RandomReal[4, {2}], RandonReal [1]]}, {E+21]]

N o 6 Penenue ypaBHeHHii B aHAJTUTHYECKOM BH/Ie OCYIIECTBIISICTCS € IOMOLIBI0 GyHKuuu Solve, a B unciennoM Buae — dynknueit 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.

Pewmnts crefylollee KBaapaTHoe ypasuenue. | O solve the fO”OWing quad ratic equation: 3X2 +3X— p= 0.
n=6; E=3;m=4; p=k/mxn; '

Solve[3xx*2+ 3wx-p==-0, x]
NSolve[3#xx*2+3xx-p =0, x] il

Ne 7. peumnrs CHCTeMY IBYX JIHHEHHBIX yPABHeHMIl B aHATUTHYeCKOM Bue. | O solve system of two linear equations in an ana-
. +a,X, =—
Iytical look: {a“xl Bo¥ = by
ay X +ay,X, =h,
n=7;k=3:m=4; p=-E/mxn;
f1=2all»xl1+al12 »x2 = -bl;
f2=a21wxl -a22 »x2 == b2;
Solwe[{fl, £2}, {x1, x2}]
Pemmts cuctemy Tpex ypasmennii B uncaennom suze: 10 SOlve system of three equations in a numerical look:
3pxX, —4X, +2%, =1
X, +7PX, —2X, =—4
2X, —TX, +3pX, =3
fl=3xp»*»xl -4%x2 +2%»x3=-1;
f2=%1+Twepax2-2x3 ==-4;
F3I=2%H]1 -T%X2+3xpPweX3=3;
WSolve[{Fl, £2, £3}, {xl, x2, ®3}]
Ne 8. Haiim NepBylo  mpomssomhyio ot ¢ymkmmii: 10 find the first derivative of functions:
f(x) =apx® +bx*—c, g(x)=(sinx+ pcosx)°.

21




n=58; k=3 m=4;n=58; p=k/m=xn; 1

Dlaxpxx*3 +bwxx*2-c, x]

DI(Sin[x] + pxCos[x]) ~3, x]: '
Simplify [%]

Oynkmus D[ (Sin[x]+p Cos[x])"3,x] maeT pa3BepHyTHII pe3ynsTar auddepeHnuposanus, a GyHknus Simplify [$] npeobpa3zoBbiBaeT
(ynpouaer) 3To BbIpa’keHHe.

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

N‘.’ 9 JUi1s BEIYMCIICHHSI HHTETPAJIOB NIPHMEHSETCS MO0 3HAUOK MHTErpaia, oo GpyHkuus Integrate. [IpuMepsl BBIYMCICHNS HHTETPAIOB IIPUBE/C-
HbI HUOKe (3HaueHue p Boraucisiercst 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 nayT+4dwx*2xy"2
Integrate[f, {x, a, b}, {7v, &, b}]

Integrate[f, {x, 1, 2}, {y, 1, 2}] j
NIntegrate[f, {x, 1, 2}, {y, 1, 2] 1

N o 1 0 Mys3sika B cucteme «Mathematicay peanusyercst komanoii Play.

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

100 »k ] . }]
-, n
0.01+t*2x5in[e]d" ~ " 7

n=10; p=Ek/m»n: Pla‘g[pwﬂin[

Ne11. Annmarus B cucteme «Mathematica» peanmsyercs komannoit Animate.
Animation in the Mathematica system is realized by the Animate team.

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

N o 12 . Konebanue MasTHHKA onpenersiercs penieHneM qud GpepeHIHaIbHOMN 3a1aun

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

2

9V Isinv=0 at t=0 v=0,andat t=09 v=2
dt® | m
n=12: k=3;m=4; p=k/mxn; g=9.82;1=p;

z = NDSolve[{v'"[t] = -g/1lxSin[v[t]], v[0] =0, v[0.9] =a/m}, v[Et], {t, O, 40}];
Plot[{v[t] /. 2}, {t, O, 40}]
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NHIUBUAYAJIBHOE 3AJIAHUE Ne 8.
PABOTA B CUCTEME «MATHEMATICA»

INDIVIDUAL TASK Ne 8.
WORK IN THE MATHEMATICA SYSTEM

Bech TekcT B cucteMe HaOHMpaeTcs aHMIUICKHUMH OykBamMu (KpoMe KOMMEHTapHeB, OOJbIINEG U Maiible OyKBbI Pa3iM4aloTCsl) KaK B TEKCTOBOM
penaxrope Word. Jliist 3amycka Ha HCHOJIHEHHe KYPCOp YCTaHABIMBAETCH B CTPOKY, KOTOPYIO XOTHM BbIYHCJINTH, M HaskuMaeM kaasuim 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 nmponuchiBaeTcss MHAMBHAYAJIbHBI KO3((PHIHMEHT 1151 KaKI0r0 3a1aHus, onpenensieMblii Mo gopmysne P = k*n/m, rze
K - Homep 1o sxypHanbHOMY cricky; N - Homep 3amanmss; [ - qmcio s 3aHATHS.

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.

Ecnu B pesysbTaTe BeIUKMCIICHUI pousolien c6oii, To HeoOX0auMO B MeHIo BbiOpath Evaluation u ocymectsuts Boixon u3 siapa Quit Kernel u 3a-
TeM, 3aIyCTUTh SApo mo Hosou 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.

HNmena ¢pyHkuuii mumyresi ¢ 60Jb110i OYKBBI, 2 apryMeHThl GYHKIUHU 3aKJII0YAKOTCH B KBaJPaTHbIe CKOOKM, NepevynciieHust — B puryp-
Hble cKkoOKHU. Hannume «Touku ¢ 3amstoiny B KOHIE KOMaH bl TOBOPUT O 3alpeTe BBIBOAA HA DKPaH AaHHOIH HH(POPMAIIHHL.

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 MocTaHOBKOMI 3aa4y IPUBOJUTCS TUIIOBAsA CXEMa €€ PCIICHUs.

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

I'padrraeckas Gpyrxmus Plot mozsonser crpouts rpadukn yakmun Yy = f (X) B JIBYMEPHOM IIPOCTPAHCTBE B NPSIMOYTOJIBHOM CHCTEME KOOP/IMHAT.
The graphic Plot function allows to build function graphs y = f (X) in two-dimensional space
in rectangular system of coordinates.

N‘.’ 1. Hoctpouts rpaduk Gpyrkuun Y = COS2X — Iog\/ X2 +1* P+ X na 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/E*»n;
¥ =Cos[2xx] - Log ['Vx“2+1 ]wp+x;
Plot [y, {x, 0, 3}]

CripaBa KBaipaTHBIE CKOOKH - 3TO KaK OBl JIUCTHI TETPAJIH.

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

Ne 2. Toctpouts rpadukn pynximit Y = log(X+1)p—sinx, g=15/tgx—1, v=2pCcos3X wua orpeske x €[0,3].
To construct function graphsy=Ilog(x+1)p-sinx, g=15/tgx—-1, v=2pcos3x on a piece
x €[0,3].

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

x/18

N‘.’ 3 TocTpouts rpaduk GyHKIMH, 3a1aHHOM Tabmmuno 1 J = —4 pe coS’ X ma OJTHOM rpaduke.

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

23



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=kE/mxn;
f£-1{{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=-pxd xExp[x/18] »Cos[x] *~2;
fl1 = ListPlot[-f, Axeslabel —+ {"x", "f(x)"}, PlotStyle + Point3ize[0.02], PlotRange + All,
AxesOrigin-—+ {0, 01];
£2 = Plot([g, {x, 1, 18}]:
Show[f1, £2]

Ne 4. Toctpouts 3Drpadux g = P/ (xzyz)Sin(x3 —2) na —3<X<3, —2<y<2 cucronb30BAHUEM CTAHIAPTHON MOAKIIOYAEMOl GHG-

JINOTCKH.

To construct 3Dgrafik for g = p/(x*y*)Sin(x*-2) 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*2»7*2) «3in[x*3-2], {x, -3, 3}, {7, -2, 2}]

N o 5 IMoctpouts HaGOp PaBHOMEPHO pacHpEENeHHbIX 10 OKPYKHOCTH OPAH)KEBBIX KPYrOB

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], {i, E}1}]

N o 6 PeneHue ypaBHeHHii B aHAJIMTHYECKOM BH/Ie OCYIIECTBIISIETCS C ITOMoIIbIo GyHKuuu Solve, a B unciennoM Buae — pynkuuein 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.
Pewmth citeyloliee KBaapaTHoe ypasienne. | O solve the fOIIOWing quad ratic equation:
n=6; E=3;m=4; p=k/m»xn;
Solve[d»x*2+ 3xx-p==0, x] ]

4x* +3x—p=0.

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

Ne 7. peumnrs CHCTeMy IBYX JIHHEHHBIX yPABHEHMI B aHATUTHIeCKOM BHje. | O solve system of two linear equations in an ana-

. +a.X, =
Iytical look: { Bk 3% =h
Ay X +ayX, =

n="7; k=3;m=4; p=E/m=n;
fl=allwxl+312 wx2==Dhl;
f2=a21wxl -822 wx2 == -h2;
Solve[{fl, £2}, {x1, x21]

PewmTh cHCTeMy TpexX ypaBHeHMii B 4mcientom Buge: | O solve System of three equations in a numerical look:
Spx, —4X, +2X%, =1
X, +7pX, —2X; =4
2X +7X, +3pX; =3
Fl=5»xpwrxl -4»x2 +2»xx3=-1;
f2=x1+Twpwex?-2x3==-4;
F3=2»xl +T»x2+3»xpwx3=-3;
HSolve[{f1, £2, £3}, {x1, x2, x3}]
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Ne 8. Haiim NepBylo  mpomssomiyio ot  (ymkumit: 10 find the first derivative of functions:
f(x) =apx® +bx—2c, g(x)=2(sin x+ pcos x)®.
n=8; E=3;m=4;n=8; p=k/mxn;
Dla»pxx*3 +b*2xx"2 -2 cC, x]

D[2« (S3in[x] +pxCos[x])~2, x]:
Simplify [%]

Oynkmusa D[2 (Sin[x]+p Cos[x]) ~2,x] maeTr pa3BepHYTHIH pe3ynsTaT auddepennuposanus, a pyHknus Simplify [$] npeobpa3zoBsiBaeT
(ynpouiaer) 3To BbIpa’keHHe.

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

NQ 9 J1ns1 BBIYMCIIEHUS] HHTErPajioB IpUMeHseTcs 1100 3HAYO0K MHTerpaia, 1u6o GpyHkuus Integrate. [IpuMeps! BBIYHCICHU HHTEIPAIOB IpHBEE-
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=4n=9; p=kE/mxn:
f=p+2%X a7 +dnx*2ny"2
Integrate[f, {x, a, b}, {7v, &, b}]
Integrate[f, {x, 1, 23}, {v, 1, 21] j
NIntegrate[f, {x, 1, 2}, {¥, 1, 2}] j

N o 1 0 Mys3sika B cucteme «Mathematicay peanusyercst komanoii Play.
Music in the Mathematica system is realized by the Play team.

_ 100k
n=10; k=3;m=4; p=k/mwn; Play[zsln[—], {t, -5, 5}]
Cos[t] +pxt

N 0 1 1 . Aunmanus B cucreme «Mathematicay» peanusyercs komanmoi Animate.

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

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

N o 12 . Konebanne masiTHuKa onpenensercs pemeHneM anddepeHnnanpHoi 3a1aun

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

2

V+%sinv:0 at t=0 v=0,andat t=1.0 v:%

dt’
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[1.0] =x/m}, v[t], {t, O, 40}];
Plot[{v[t] /. =2}, {t, O, 40}]
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NHIUBUAYAJIBHOE 3AJIAHUE Ne 9.
PABOTA B CUCTEME «MATHEMATICA»

INDIVIDUAL TASK Ne 9.
WORK IN THE MATHEMATICA SYSTEM

Bech TekcT B cucteMe HaOHMpaeTcs aHMIUMCKMMH OykBamMu (KpoMe KOMMEHTapHeB, OOJbIINE M Majble OYKBBI Pa3iMYaloTCsl) KaK B TEKCTOBOM
penaxrope Word. Jliist 3amycka Ha HCHOJIHEHHe KYPCOp YCTaHABIMBAETCH B CTPOKY, KOTOPYIO XOTHM BbIYHCJINTH, M HaskuMaeM kaasuim 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 nmponuchiBaeTcss MHAMBHAYAJIbHBI KO3 (uIHMEnT 15 KaKI0r0 3a1aHus, onpeneasieMblii no popmyne P = k*n/m, rze
K - Homep 1o sxypHanbHOMY cricky; N - Homep 3amanmss; [ - qmcio s 3aHATHS.

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.

Ecnu B pesysbTare BhIUKMCICHUI pousolien c6oii, To HeoOX0AMMO B MeHI0 BeiOpath Evaluation u ocymecteuts Boixon u3 siapa Quit Kernel u 3a-
TeM, 3aIyCTUTh SApo mo Hosou 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.

HNmena ¢pyHkuuii mumyresi ¢ 60Jb110i OYKBBI, 2 apryMeHThl GYHKIUHU 3aKJII0YAKOTCH B KBaJPaTHbIe CKOOKM, NepevynciieHust — B puryp-
Hble cKOOKH. Hannuue «To4KH C 3ansTol» B KOHIIE KOMaH/Ibl TOBOPHT O 3allpeTe BbIBOJA Ha SKpaH JaHHOW MH(pOpMALMH.

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 MocTaHOBKOMI 3aa4y IPUBOJUTCS TUIIOBAsA CXEMa €€ PCIICHUs.

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

I'padrraeckas Gpyrxmus Plot mozsonser ctpouts rpadmkn yakmun Y = f (X) B JIBYMEPHOM IIPOCTPAHCTBE B NPSMOYTOJIBHOM CHCTEME KOOP/IMHAT.
The graphic Plot function allows to build function graphs y = f (X) in two-dimensional space
in rectangular system of coordinates.

N‘.’ 1. Hoctpouts rpaduk Gpyrkuun Y = COS2X — p\/ X® +1+X na orpe3ke X € [0, 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/Ek=xn;
F=Cos[2»xX] -YWX*2+1 vp+Xx;
Plot [y, {x, 0, 5}]

CripaBa KBaipaTHBIE CKOOKH - 3TO KaK OBl JIUCTHI TETPAJIH.

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

Ne 2. nocrporrs rpadman dysxmit y=log(x, +1)p—sinx, g=15tgx—1, v=2pCcos3X na otpesxe X [0,3].
To construct function graphsy =log(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:
¥=Log [2*2+ 1] »p-Sin[x]: g=1.3»Tan[x] -1;
Plot [{¥, g, 2=xCos[3»x] »p}, {x, 0, 3}]

N o 3 . Toctpouts rpaux dyHKIMH, 3a1aHHOI Tabmiuso 1§ = 2 peZ’X *Cos’ X ma OJIHOM rpaduke.

To construct a function graph, set in the form of the table and analytically g = 2pe®* *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;E=3;m=-4; p=k/mxn;

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=px2xExp[2/x] »Cos[x]*2:

fl=ListPlot[f-1, Axeslabel - {"x", "f(x)"}, PlotStyle -+ PointS5ize[0.02], PlotRange - All, AxesOrigin - {0, 0}]:
f2 = Plot[g, {x, 1, 18}]:
Show [f1, £2]

Ne 4, Toctpouts 3Drpadux g = P/ (X2 y2) mg —3<X <3 —2<y <2 cucnonb3oBaHHEM CTaHAAPTHO! NOAKII0OUaeMOii GUOIHOTEKH.

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*2x3y*2), {x, -3, 3}, {¥, -2, 2}]

N o 5 IMoctpouts HaOOp PaBHOMEPHO MEPECEKAIOIUXCS PA3HOL[BETHBIX KPYTOB

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

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

Graphics[Table[{Hue[t /k], Circle[{Cos[2Pit/k], Sin[2Pit /k]}, 1]}, {t, kK}]]

N o 6 Penenne ypaBHeHHii B aHAJTMTHYECKOM BH/Ie OCYIIECTBIISICTCS € TIOMOIIBI0 GyHKIuU Solve, a B uncieHHoM Buzae — dynknueit 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.

Pemmuth  cremyioliee  KBaJpaTHOe  ypaBHeHHe. To solve the followi ng quad ratic €q uation:
2x° +3x—p—6=0.

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

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

NSolve[2? #x*2+ 3ax-p-6=0, x] i

Ne 7. peumnrs CHCTeMy IBYX JIHHEHHBIX yPABHeHMI B aHATUTHIeCKOM BHje. | O solve system of two linear equations in an ana-

Iytical look: {aﬂ“aﬂxz =2
X, +8yX, =D,
n=7;kE=3:m=4; p=k/m=xn;
fl1=allwxl +812 wx2==2Dhl;
f2 =321 »x] +322 wx2 == b2;
Solwve[{f1, 2}, {x1, x2}]

PewmTh cHCTeMy TpexX ypaBHeHMii B 4mcientom Buge: | O solve System of three equations in a numerical look:
3px, —4X, +2x%, =1
X, +7PX, —2%, =4
2% +TX, +3pX; =3
Fl=3wpwxl -4 wx2 +2%x3==1;
f2=x1+Twpwex2-2x3 ==4;
f3=2%»X]l +7T *X2+3%PwX3=3;
WSolve[{fl, £2, £3}, {x1, x2, x3}]
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Ne 8. Haiitn  nepeyio  mpomssommyo  or  gymxmmii: 10 find  the  first derivative of functions:
f(x) =apx®+5bx—c, g(x)=23(sin x+ pcosx)®.

n=8; E=3;m=4;n=8; p=kE/m=n;

Dlaxp*x*3+3bwxx*2-c, x] ]

D[3» (Sin[x] +p»Cos[x]) 2, x]:

Simplify [%] ]

Oynkmusa D[ 3 (Sin[x]+p Cos[x]) ~2,x] maeT pa3BepHYTHIH pe3ynsTaT auddepennuposanus, a pyHknus Simplify [$] npeobpa3zoBbBaeT
(ympo1aer) 3To BEIpaXKeHHUE.

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

N‘.’ 9 J1nst BEIYMCIIEHNS. HHTErPajIoB IPUMEHseTCs MO0 3HaY0K MHTerpana, oo GpyHkius Integrate. [IpuMeps! BBIYHCICHUS HHTETPAIOB IPHBEIE-
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=4n=9; p=k/mxn;
f=p+2%Xnyf+dnx*2ny"2
Integrate[f, {x, a, b}, {7v, &, b}]

Integrate[f, {x, 1, 2}, {y, 1, 21] ]

WIntegrate[f, {x, 1, 2}, {v, 1, 2}] j]
Ne 10 Mysbika B cucteme «Mathematica» peanusyercst komauzoii Play.
Music in the Mathematica system is realized by the Play team.

, 100xk
n=10; kE=3; m=4; p=kE/m=xn; Pla‘g[ﬂos[m],{t,—& 4}]
L] + ®x L

N o 1 1 . Anumanus B cucteme «Mathematica» peanusyercst komangoit Animate.

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

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

N o 12 . Konebanue MasTHHKa onpenersieTcs penieHneM quGepeHHaIbHoN 3a1aun

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

2
Y .
FJrlgsmv: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/1=Sin[v[t]], v[0] =0, v[1.05] =x/m}, v[t], {t, O, 40}];
Plot[{v[t] /. z}, {t, O, 40}]

T
m

28



NHIUBUYAJIBHOE 3AJTAHUE Ne 10.
PABOTA B CUCTEME «MATHEMATICA»

INDIVIDUAL TASK Ne 10.
WORK IN THE MATHEMATICA SYSTEM

Bech TekCcT B cucteMe HaOHMpaeTcs aHMIMHCKHMMH OykBaMu (KpoMe KOMMEHTapHeB, OOJbIINE M Majble OYKBBI Pa3iM4aloTCcsl) KaK B TEKCTOBOM
penaxrope Word. Jliist 3amycka Ha HCHOJIHEHHE KYPCOp YCTAaHABIMBAETCS B CTPOKY, KOTOPYIO XOTHM BBLIYMC/IMTD, H HaskMMaeM kiaasuiu 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 nmponuchiBaeTcss MHAMBHAYAJIbHBIH KO3((PHIHMEHT M5 KaKI0r0 3a1aHus, onpenensieMblii no gopmyne P = k*n/m, rze

K - Homep 1o sxypHanbHOMY cricky; N - Homep 3amanmss; [ - qmcio s 3aHATHS.

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.

Ecnu B pesysbTare BhIUKMCICHUI pousolien c6oii, To HeoOX0AMMO B MeHI0 BeiOpath Evaluation u ocymecteuts Boixon u3 siapa Quit Kernel u 3a-
TeM, 3aIyCTUTh SApo mo Hosoi 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.

HNmena ¢pyHkuuii mumyresi ¢ 60Jb110i OYKBBI, 2 apryMeHThl (YyHKIMH 3aKJII0YAIOTCH B KBaJApaTHbIe CKOOKH, NepeyncieHus: — B puryp-
Hble CKOOKH. Hannuue «TOYKH C 3ansToM» B KOHIIE KOMaH/Ibl TOBOPHT O 3allpeTe BbIBOJA Ha SKpaH JaHHOW MH(pOpMALMK.

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 MocTaHOBKOMI 3aa4y IPUBOJUTCS TUIIOBAsA CXEMa €€ PCIICHUs.

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

I'padrraeckas Gpyrxmus Plot mozsonser crpouts rpadukn yakmun Yy = f (X) B JIBYMEPHOM IIPOCTPAHCTBE B NPSMOYTOJIBHOM CHCTEME KOOP/IMHAT.
The graphic Plot function allows to build function graphs y = f (X) in two-dimensional space
in rectangular system of coordinates.

N‘.’ 1 . HocTpouts rpadux ¢pynkiun Yy = Sin XcoS2X — p\i X*+1+X na orpe3ke X € [O, 5] .

To construct a function graph y =sinxcos2x— py/x? +1+x on a piece x €[0,5].

n=1;E=3:m=4; p=mn/Exn;
¥=58In[x] «Cos[2»xX] -V Xx*2+1 xp+X;

Plot [y, {x, 0, 5}]
CripaBa KBaipaTHBIE CKOOKH - 3TO KaK OBl JIUCTHI TETPAJIH.

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

No 2. Toctpouts rpaduxn dynxmmii Y = PCOS(X® +1) —sinx , g=1.5tgx—1, V=2p*cos3X ma orpeske X € [0,3].
To construct function graphs y = 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;
¥=0Co3 [x42 +1] »p - 5in[x]: g=1.5xTan[x] -1;
Plot [{¥, g, 2xiCos[3ax] »p}, {x, 0, 3}]

2 c0s% X ma OIHOM rpaduke.

To construct a function graph, set in the form of the table and analytically g =2pe
ule.

N‘.’ 3 . Tloctponts rpaduk GyHkiwy, 3ananHol Tabmmumo u J = 2 pe

2* cos? x on one sched-
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X 11 2.3 3.7 4.8 7.3 9.8 12 145 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

fF={{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 + Point8ize[0.02], PlotRange —+ All, AxesOrigin —+ {0, 0}]:
f2 = Plot[g, {x, 1, 18}]:

Show[f1l, £2]

N‘_) 4 IMoctpouts 3Drpadux § = 1- X2 - y2 ma —1<x<1l -1< y< 1 ¢ ucnonp30BaHEEM CTAHIAPTHOM TIONKIIIOYAEMO OHOIHOTEKH.

To construct 3Dgrafik for g =1-x*-y* for —1<x<1,
connected library.

—1<y<1 with use of the standard

Heeds ["PlotLegends "]

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

Plot3D[Sgrt[l-x*2-y*2], {x, -1, 1}, {v, -1, 1}, Mesh+ &,
ColorFunction -+ Hue, MeshShading -+ {{Yellow, Orange}, {Pink, Redll]

NQ 5 HOCTpOHTL C MOMOIIBIO TaTYHUKA cnyqafx’mmx qUCcell Ha60p Pa3sHOLBETHBIX KyGHKOB

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

E=3;m=4;n=5; p=mn,/Exn;
Graphics3D[Tabkle [ {EdgeForm [Opacity[.3]], Hue[RandomReal []] , Cuboid [RandonReal[4, 3113, {4 +Kk}]]

N o 6 Penenne ypaBHeHHii B aHAJIMTHYECKOM BH/Ie OCYIIECTBIIITCS ¢ TIOMoLIbIo GyHKuuu Solve, a B unciennoM Buae — dynkuueit 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.

Pewmnth crefylollee KBaapaTHoe ypasenne. | O solve the fOllOWiI‘lg quad ratic equation:
n=6;k=3;mn=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. pewmrs CHCTeMy JBYX JIHHeiHbIX ypaBHeHMH B aHamuTHeCKoM Bize. | O solve SyStem of two linear equations in an ana-
lytical look: { Bk Tao% =D
X, +8y,X, =2b,
n=7:EkE=3;m=4; p=k/m=xn;
fl=allwsxl+a12 »x2==bl;
f2=a21»xl +322 »X2 == 2 b2;
Solve[{fl, £2}, {x1, x2}]
PewmTh cHCTeMy TpexX ypaBHeHMii B 4mcientom Buge: | O solve System of three equations in a numerical look:
3pxX, —4X, +2X; =1+ p
X, +7PpX, —2X; =—4
2X +7X, +3pX; =3
Fl=3wpwxl -4xx2 +2%x3==1+p;
f2=x1+Twpwex2-2x3 ==-4;
F3=2%»x]l +7T»*X2+3xpwxd=-23:
NSolve[{fl, £2, £3}, {x1, %2, x3}]
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Ne 8. Haiim NepBylo  mpomssomiyio 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=kE/m«n: ]

Dlaxp*xx*3+bwx*2-c-8, x]

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

Oynkmusa D[ 3 (Sin[x]+p Cos[x]) ~3,x] maeT pa3BepHYTHIH pe3ynsTaT auddepennuposanus, a pyHknus Simplify [$] npeobpa3zoBbBaeT
(ynpouaer) 3To BbIpa’keHHe.

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

N‘_’ 9 JUi1s BEIYMCIICHHSI HHTETPAJIOB NIPHMEHSETCs JIMOO0 3HAUOK MHTErpaia, oo ¢pyHkuus Integrate. [Ipumepbl BBIYMCICHNS HHTETPAIOB INIPUBE/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/mxn; .
F=p+2 %X nayT+4dwx*2xy"2
Integrate[f, {x, a, b}, {v, &, b}]
Integrate[f, {x, 1, 2}, {v, 1, 2}] j
NIntegrate[f, {x, 1, 21, [y, 1, 2}] il
Ne 1 0 Mysbika B cucteme «Mathematica» peanusyercst komanznoii Play.
Music in the Mathematica system is realized by the Play team.

10 k/ P1 [ C [ 100« ] [t 1 }]
n= H = Il Il; ] * LOS L, -I1 + n
BeR ol b 0.01+t*2%Sin[e]d” !

N o 1 1 . Anumanus B cucteme «Mathematica» peanusyercst komanmoit Animate.

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

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

N o 12 . Konebanue MasTHHKA onpenersieTcs penieHneM qugGpepeHHaIbHoON 3a1aun

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

2
OI—l’+gsinv=0 at t=0 v=0,andat t=11 v=2
(0| m
n=12; k=3;m=4; p=k/m=#+n; g=9.82;1=p;
z=NDSelve[{v''[t] =-g/1=Sin[v[t]], v[0] =0, v[1.1] =x/m}, w[t], {t, O, 40}];
Plot[{v[t] /. 2}, {t, O, 40}]
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NHIANBUAYAJIBHOE 3AJAHUE Ne 11.
PABOTA B CUCTEME «MATHEMATICA»

INDIVIDUAL TASK Ne 11.
WORK IN THE MATHEMATICA SYSTEM

Bech TekCcT B cucteMe HaOHMpaeTcs aHMIMICKMMH OykBaMu (KpoMe KOMMEHTapHeB, OOJbIINE M Majble OYKBBHI Pa3iM4aloTcsl) KaK B TEKCTOBOM
penaxrope Word. Jliist 3amycka Ha HCHOJIHEHHe KYPCOp YCTaHABIMBAETCH B CTPOKY, KOTOPYIO XOTHM BbIYHCJINTH, M HaskuMaeM kaasuim 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 nmponuchiBaeTcss MHAMBHAYAJIbHBIH KO3((PHIHMEHT M5 KaKI0r0 3a1aHus, onpenensieMblii no gopmyne P = k*n/m, rze

K - Homep 1o sxypHanbHOMY cricky; N - Homep 3amanmss; [ - qmcio s 3aHATHS.

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.

Eciu B pesysbTaTe BhIUKMCICHUI pousolien c6oii, To HeoOX0AMMO B MeHI0 BeiOpath Evaluation u ocymecteuts Boixon u3 siapa Quit Kernel u 3a-
TeM, 3aIyCTUTh SApo mo Hosou 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.

HNmena ¢pyHkuuii mumyresi ¢ 60Jb110i OYKBBI, 2 apryMeHThl GYHKIUHU 3aKJII0YAKOTCH B KBaJPaTHbIe CKOOKM, NepevynciieHust — B puryp-
Hble CKOOKH. Hannuue «TOYKH C 3ansToM» B KOHIIE KOMaH/Ibl TOBOPHT O 3allpeTe BbIBOJA Ha SKpaH JaHHOW MH(pOpMALMK.

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 MocTaHOBKOMI 3aJla4yy NIPpUBOJUTCA TUIIOBasA CXEMa €€ PCUICHUS.

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

I'padrraeckas Gpyrxmus Plot mozsonser crpouts rpadukn yakmun Yy = f (X) B JIBYMEPHOM IIPOCTPAHCTBE B NPSMOYTOJIBHOM CHCTEME KOOPIUHAT.
The graphic Plot function allows to build function graphs y = f (X) in two-dimensional space
in rectangular system of coordinates.

NQ 1. TMoctponts rpaduk dysxuun Y = SIiN X 4+ COS2X — p\/x +1— X uaorpesre X € [0,5] .

To construct a function graph y =sin x+cos2x— pvx+1—x on a piece x €[0,5].

cn=1:k=3:m=4; p=m/Exn;
F=5in[x]+Cos[2»X] -VX+1 xp-Xx;
Plot [y, {x, 0, 5}]

CnpaBa KBaJIpaTHbBIC CKOOKH - 3TO KaK ObI JIMCTBI TETpaau.

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

Ne 2. IoctpouTts rpadukn Gpynkumii Y = COS(X2 +1)*p-sinx, g=15tgx—1, v=2 p|COS3X| Ha orpeske X € [0,3].
To construct function graphs y =cos(x* +1)* p—sinx, g=1.5tgx—1, v=2p|cos3x| on a piece
x €[0,3].

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

N‘.’ 3 IMoctpouts rpaduk GyHKIMY, 3aJaHHON TabmuaHo U J = 2 p\/; / X+C0S2 2X ma OJIHOM rpaduke.

To construct a function graph, set in the form of the table and analytically g = 2 p«/X / X +cos? 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=k/mxn;

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, 51, {17., 1.811:
g=px2xvx /x+Cos[2rx]*2;

fl1=ListPlot[f-1, Axeslabel —» {"x", "[(x)"}, Plot3tyle + Point8ize[0.02], PlotRange + Al11l, AxesOrigin —+ {0, 0}]
£2 = Plot[g, {x, 1, 181];

Show[f1, £2]
Ne 4, Toctpouts 3Drpadux g =SiN(pXy) ama 0<X <3, 0<y <3 ¢ ucnonszopanneM CTaHapTHOH NOKIIOYAEMO# 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/E=xn;
Plot3D[Sin[x v], {x, 0, 3}, {¥, 0, 3}, ColorFunction -+ Function[{x, v, =}, Hue[=z]]]

N(—) 5 HOCTpOHTB C MOMOIIBIO TaTYHUKA cnyqafx’mmx qucenn Ha60p PasHOUBETHBIX HUJIMHAPOB

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

E=3m=4;n=5; p=mn/Ex»n;

Graphics3D [Table [ {EdgeForm [Opacity [.3]] , Hue [RandomBeal []] ,
Cylinder [RandonBeal [10, {2, 3111}, {2 +E}]]

N o 6 Penenue ypaBHeHHii B aHAJIMTHYECKOM BH/Ie OCYIIECTBIISIETCS ¢ IOMoLbio GpyHKuuu Solve, a B unciennoM Buae — dynknueit 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—5p=0.
n=%6; E=3;m=4; p=k/mwxn;
Solve[2#x*2+3»xx-5p =0, x] 1
HSolve[2#x*2+3xx-5p =10, x] il

Ne 7. peumnrs CHCTeMY JIBYX JIHHEHHBIX ypABHeHMH B aHATUTHYeCKOM Buje. | O solve system of two linear equations in an ana-
. +a,X, =—
Iytical look: {aﬂxi Ba%o = by
8, X +85X, = 4b,

n="7:kE=3:m=4; p=k/mxn;
fl=allwsxl+al2 »x2=-bl;
f2=a21»x]l +8322 »X2 ==4b2;
Solwve[{f1, £2}, {x1, x2}]

Pemmts cuctemy Tpex ypasmennii B uncaennom sune: 10 SOlve system of three equations in a numerical look:
3px, —4X, +2X, =8

X, +7pX, —2X; =4
2X +TX, +3pX, =1

Fl=SwpweXl -3 wx2 + 2wX3==8;
f2=x21+Txpwax2-2x3=-4;
F3=2wxl+Twxl+3xpwexd==1:;
HSolve[{fl, £2, £3}, {x1, x2, x3}]
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Ne 8. Haiim NepBylo  mpomssomiyio ot  (ymkumit: 10 find the first derivative of functions:
f (x) =apx® +bx—7c, g(x)=3(2sinx+ pcosx)’.
n=8; E=3;m=4;n=8; p=kE/mxn; ]

Dlaxpxx*3+bxx*2-Tc, x]
D[3» (25in[x] +p »Cos[x])*2, x]:
Simplify[%]

Oynkmusa D[3 (2Sin[x]+p Cos[x]) "2, x] ZIaeT pa3BepHYTHIH pe3ynbTaT AuddepeHnupoBanus, a GyHKHs Simplify [%] mpeoOpa3oBbI-
BaeT (YIPOIIAeT) 3TO BHIPAXKEHHUE.

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

N‘_’ 9 J11st BEIYUCIIEHNS. HHTETPajIoB IIPHMEHSeTCs TM00 3HaYO0K MHTerpana, oo GpyHKius Integrate. [IpuMeps! BRIUUCICHNS HHTETPAIOB IPHBEIE-
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%Xx7+3nx*2ny"2
Integrate[f, {x, a, b}, {v, a, b}]
Integrate[f, {x, 1, 2}, {y, 1, 2}] ]
NIntegrate[f, {x, 1, 21, [y, 1, 2}] il

Ne 1 0 Mysbika B cucreme «Mathematica» peanusyercst komanznoii Play.
Music in the Mathematica system is realized by the Play team.

100 #k '
n=10; k=3:m=4; p=k/m*n; Pla‘g[ECDs[—], {t, -5, 5}]
Cos[t] +pxt

N 0 1 1 . Aunmanus B cucreme «Mathematicay» peannsyercs komanmoi Animate.
Animation in the Mathematica system is realized by the Animate team.

n=11; k=3:m=4; p=k/m«mn; ’
Animate[Plot[5in[a x] Sin[kx], {x, 0, k}, PlotRange -+ 2], {a, 1, p}, {b, 1, n}]

N o 12 . Konebanune MasTHHKA onpenersieTcs penieHneM qudGepeHHaIbHON 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=1.15 v="
dt® | m
n=12; k=3;m=4; p=k/msn; g=9.82;1=-p;
z = NDSolve[{v''[t] = -g/1=*5in[v[t]], v[0] =0, v[1.15] ==x/m}, v[t], {t, O, 40}];
Plot[{v[t] /. =2}, {t, O, 40}]
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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 HaOHMpaeTcs aHIIUHCKUME OykBamu (KpoMe KOMMEHTapHeB, OOJbIINE U Majble OyKBBI Pa3iM4aloTcsl) Kak B TEKCTOBOM
penaxrope Word. Jliist 3amycka Ha HCHOJIHEHHe KYPCOp YCTaHABIMBAETCH B CTPOKY, KOTOPYIO XOTHM BbIYHCJINTH, M HaskuMaeM kaasuim 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 nmponuchiBaeTcss MHAMBHAYAJIbHBIH KOY(QQUIMEHT 1A KaXKI0r0 3a1aHus, onpeneisieMblii o gopmyne P = k*n/m, rze

K - Homep 1o sxypHanbHOMY cricky; N - Homep 3amanmss; [ - qmcio s 3aHATHS.

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.

Ecnu B pesysbTaTe BhIUKMCICHUI pousolien c6oii, To HeoOX0AMMO B MeHI0 BeiOpath Evaluation u ocymecteuts Boixon u3 siapa Quit Kernel u 3a-
TeM, 3aIyCTUTh SApo mo Hosou 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.

HNmena ¢pyHkuuii mumyresi ¢ 60Jb110i OYKBBI, 2 apryMeHThl GYHKIUHU 3aKJII0YAKOTCH B KBaJPaTHbIe CKOOKM, NepevynciieHust — B puryp-
Hble CKOOKH. Hannuue «TOYKH C 3amsToi» B KOHIIE KOMaH bl TOBOPUT O 3allpeTe BhIBOJA Ha AKPaH JaHHOW MH(pOpMALMH.

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 MocTaHOBKOMI 3aa4y IPUBOJUTCS TUIIOBAsA CXEMa €€ PCIICHUs.

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

I'padrraeckas Gpyrxmus Plot mozsonser ctpouts rpadukn yakmmn Y = f (X) B JIBYMEPHOM IIPOCTPAHCTBE B NPSMOYTOJIBHOM CHCTEME KOOP/IMHAT.
The graphic Plot function allows to build function graphs y = f (X) in two-dimensional space
in rectangular system of coordinates.

N‘.’ 1. IMoctpouts rpadux Gpyskuum Y =0.25sin3x —cos2x* P — X na otpeske X G[O, 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=m/Exn;
¥=0.25%5in[3xx] -Cos[2%x] »p-x;
Plot [y, {x, 0, 5}]

CripaBa KBaipaTHBIE CKOOKH - 3TO KaK OBl JIUCTHI TETPAJIH.

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

Ne 2. noctpouts rpaduman dymemmit Y = €os(x* +1)* p—sinx, g=15tgx—1, v =2p|cos3x| na orpesxe x < [0,3] .
To construct function graphs y =cos(x* +1)* p—sinx, g=1.5tgx—1, v=2p|cos3x| on a piece
x e€[0,3].

n=2;k=3:m=4; p=k/mxn;
¥y=Co3 [x*2+1] »p-5Sin[x]: g=1.5«xTan[x] -1:
Plot [{y, g, 2wAbs[Cos[3»x]] »p}, {x, 0, 3}]

N o 3 . Toctpouts rpaduk dyHKIMH, 3a1aHHOI Tabmmuro 1 § = 2 P ‘Sin \/; +C0S2X

Ha OJHOM Tpaduke.

To construct a function graph, set in the form of the table and analytically g = Zp‘Sin Jx +cos ZX‘ on one
schedule.
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X 1 2.3 3.7 5.2 7.1 9.8 12 14.5 18
y 2.2 4.8 7.6 11 10.6 11.8 8.2 5) 2.4
n=3;E=3;m=4; p=kE/m«xn; 1

f={{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., 2.4}}:
g= pwzwﬁ.bs[Sin[vx ] +Cos[21x]];

fl1 = ListPlot[f, Axeslabel + {"x", "[(x)"}, Plot3tyle + Point3ize[0.02], PlotRange + All, AxesOrigin —+ {0, 0}]:
£2 = Plot[g, {x, 1, 181]:

Show[f1, [2]

2 2
N‘.’ 4 IMoctpouts 3Drpadux g = X [e ™ P s —2<x<L2, -2< y< 2 c uCroNb30BaHHEM CTAHIAPTHOM MOAKIIOYaeMOil GHOMHOTEKH.

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

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

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

NQ 5 HOCTpOHTL HaGop Pa3sHOUBETHBIX IIPO3PAYHBIX BJIOKEHHBIX HUJINHAPOB

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, 2¥}}, ¥], {¥, 1, n}]}, Boxed - Falzse]

N o 6 Penenne ypaBHeHHii B aHAJTMTHYECKOM BH/Ie OCYIIECTBIISICTCS € TIOMOIIBI0 GyHKuuK Solve, a B uncieHHoM Buzae — dynkuueit 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.

Pewmnth crefylolliee KBaapaTHoe ypasuenue. | O solve the fOllOWiI‘lg quad ratic equation: 2X2 +7X— p= 0.
n=6; k=3;m=-4; p=E/m«»n; '
Solve[2 w22+ Twx-p==0, x]

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

Ne 7. peumnrs CHCTeMY IBYX JIHHEHHBIX yPABHeHMIl B aHATUTHYeCKOM Bue. | O solve system of two linear equations in an ana-
Iytical look: {Zaﬂxl 7X7)
ay X +ayX, =D,
n=7:Ek=3:m=4; p=kE/mxn;
f1=2a11»x1+3a12 »x2 == bl;
f2=a21»xl +222 »x2 = b2;
Solve[{f1, £21, {x1, x2}]

PemmTh cHCTeMy TpeX ypaBHeHMii B 4mcientom Buge: | O solve System of three equations in a numerical look:
3px, —4x, +2x, =1
X, +7PX, —2X, =—4+p
2X +7X, +3pX; =3

fl=3xpwrxl -4xx2 +2xx3==1;
F2=x1+Tapwnx2-2x3 =-4+p:
E3=2wH]l +T*X2+ 3w PwX3==3;
NSolwve[{f1, £2, £3}, {x1, x2, x3}]
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Ne 8. Haiim NepBylo  mpomssomiyio ot  (ymkumit: 10 find the first derivative of functions:
f(x)=apx® +bx—c+p, g(x)=5(sinx+ pcosx)’.
n=58k=3;m=4;n=58; p=kE/mxn: ]

Dlaxpwrx*3+bax*2 -c+p, x]

D[S» (Sin[x] +p«Cos[x])*2, x]: -
Simplify [%]

Oynkmusa D5 (Sin[x]+p Cos[x]) “2,x] maeT pa3BepHYTHIH pe3ynsTaT auddepennuposanus, a pyHknus Simplify [$] nmpeoOpa3zoBbBaeT
(ynpouaer) 3To BbIpa’keHHe.

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

NQ 9 Jlns1 BeIYMCIIEHUs] HHTErPajioB IpUMeHseTcs 1100 3HAYO0K HHTerpaia, 1u6o GpyHkuus Integrate. [IpuMeps! BBIYHCICHU HHTEIPAIOB IpHBEe-
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%Xnyf+dnx*2ny"2
Integrate[f, {x, a, b}, {v, &, b}]
Integrate[f, {x, 1, 2}, {¥, 1, 2}] j
WIntegrate[f, {x, 1, 2}, {¥, 1, 2}] il
Ne 10. Mys3sika B cucteme «Mathematica» peanusyercst komanoii Play.

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

, 100 »k
n=10; k=3;m=4; p=E/mwn; Pla‘;[SCDs[m], [t, -4, 5}]
L + *x

N o 1 1 . Anumanus B cucteme «Mathematica» peanusyercst komannoit 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}, {b, 1, n}]

N o 12 . Konebanne MasiTHuKa onpezensercs pemeHneM anddepeHnnanpHoi 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=12 v=2
dat® | m
n=12; k=3;m=4; p=-k/msn; g=9.82;1=-p;
z = NDSelve[{v''[t] = -g/1&Sin[v[t]], v[0] =0, v[1.2] =x/m}, v[t], {t, O, 40}]-;
Plot[{v[t] /. =z}, {t, O, 40}]
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NHIUBUYAJIBHOE 3AJTAHUE Ne 13.
PABOTA B CUCTEME «MATHEMATICA»

INDIVIDUAL TASK Ne 13.
WORK IN THE MATHEMATICA SYSTEM

Bech TekCcT B cucteMe HaOHMpaeTcs aHMIMHCKHMMH OykBaMu (KpoMe KOMMEHTapHeB, OOJbIINE M Majble OYKBBI Pa3iM4aloTCcsl) KaK B TEKCTOBOM
penaxrope Word. Jliist 3amycka Ha HCHOJIHEHHE KYPCOp YCTAaHABIMBAETCH B CTPOKY, KOTOPYIO XOTHM BbIYHCJINTH, M HaskuMaeM kaasuim 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 nmponuchiBaeTcss MHAMBHAYAJIbHBIH KO3((PHIHMEHT M5 KaKI0r0 3a1aHus, onpenensieMblii no gopmyne P = k*n/m, rze

K - Homep 1o sxypHanbHOMY crieky; N - Homep 3amanmss; [ - dmcio st 3aHATHS.

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.

Ecnu B pesysbTare BhIUKMCICHUI pousolien c6oii, To HeoOX0AMMO B MeHI0 BeiOpath Evaluation u ocymecteuts Boixon u3 siapa Quit Kernel u 3a-
TeM, 3aIyCTUTh SApo mo Hosou 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.

HNmena ¢pyHkuuii mumyresi ¢ 60Jb110i OYKBBI, 2 apryMeHThl GYHKIUHU 3aKJII0YAKOTCH B KBaJPaTHbIe CKOOKM, NepevynciieHust — B puryp-
Hble CKOOKH. Hannuue «TOYKH C 3ansToM» B KOHIIE KOMaH/Ibl TOBOPHT O 3allpeTe BbIBOJA Ha SKpaH JaHHOW MH(pOpMALMK.

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 MocTaHOBKOMI 3aa4y IPUBOJUTCS TUIIOBAsA CXEMa €€ PCIICHUs.

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

I'padrraeckas Gpyrxmms Plot mozsonser crpouts rpadmkn yakmun Y = f (X) B JIBYMEPHOM IIPOCTPAHCTBE B NPSMOYTOJIBHOM CHCTEME KOOP/IMHAT.
The graphic Plot function allows to build function graphs y = f (X) in two-dimensional space
in rectangular system of coordinates.

NQ 1. Toctpouts rpadux Gpysxmma Y = 0, 5sin® 3x —Ccos 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;
¥=0.5»5in[3»xx]*2 -Cos[x] »p+ X:
Plot [¥, {x, 0, 3}]

CnpaBa KBaJIpaTHbLIC CKOOKH - 9TO KaK ObI JIUCTBI TETpaau.

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

Ne 2. ToctponTs rpadukn yrkmuii Y =COSX* p—sin3x, g = x* -1 , V= p|cos 3X| Ha orpeske 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;E=3:m=4; p=E/m=xn;
¥=Cos [X] »p-5in[3 »x]: g=-x*2-1:
Plot [{y, g, Abs[Cos[3»xx]] »wp}, {x, 0, 3}]

N‘.’ 3 . Tloctponts rpaduk Gynkiwy, 3ananHoi Tabmmuno u § = 2 ‘Sin ﬁ C0S2X

Ha OJTHOM Tpaduke.

To construct a function graph, set in the form of the table and analytically g = Zp‘Sin Jx cos ZX‘ on one
schedule.
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X 1 2.3 3.7 5.2 7.3 9.8 12 145 17

y 2 4.8 7.6 13 13.6 11.8 8.2 5) 2.1

n=3:kE=3:m=4; p=kE/m=n; 7
f={{1, 2}, {2.53, 4.8}, {3.7, 7.6}, {5.2, 13}, {7.3,13.6}, {5.8, 11.8}, {12, 8.2}, {14.5, 53}, {17, 2.1}};

g= pwzwhbs[Sin["u'r;] wCDs[wa]]:

fl = ListPlot[f, Axezlabel - {"x", "f(x)"}, PlotStyle - PointSize[0.02], PlotRange - A1l , AxesOrigin— {0, 01]:
f2 = Plot[g, {x, 1, 18}]:

Show[f1, £2]

Ne 4, Tocrpouts 3Drpadux g = P/ (y2 —x%+3x —3) mim —3<X<3, —3<Yy<3 cucnons3oBaHHEM CTAHIAPTHON MOAKIIOUAEMOl GHE-
JIHOTEKH.

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

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

Plot3D[p/ (v*2-x*3 +3x-3), {x, -3, 3}, {7, -3, 3}, Bxclusions -+ {y*2-x*3+3x-3 ==0}]

NQ 5 HOCTpOI/ITL C MOMOIIBIO TaTYHUKA CHy‘IaﬁHHX qucenn Ha60p PasHOUBETHBIX c¢)ep

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

E=-3:m=4;n=5; p=mn/E»n;
Graphics3D[
Table [ {Hue [RandomBeal []] , Sphere [RandonReal [1, {3}], RandomReal [0.1]]}, {2+ K} ]]

N o 6 Penenue ypaBHeHHii B aHAJTMTHYECKOM BH/Ie OCYIIECTBIISICTCS ¢ TIOMOLIbIo GyHKuuu Solve, a B uncieHnoM Buae — dynknueit 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.
Pemmuth  cnemyioliee  KBaJpaTHOe  ypaBHeHHe. To solve the followi ng quad ratic €q uation:
2x° +3x—6p=0.

n=6; E=3:rm=4; p=k/m=xn;
Solve[2xx*2+3xx-6p ==0, x]

HSolve[2#x*2+3wxx-6p =0, x] i

Ne 7. peumnrs CHCTeMy JIBYX JIHHEHHBIX ypPaBHeHMH B aHATUTHYeCKOM Bue. | O solve system of two linear equations in an ana-

Iytical look: { i 4
3a,,x +2a,X, =b,
n=7:E=3;m=4; p=kE/mxn;
fl=all»xl+al2 »x2=Dbl;
f2=3a21wxl +2a322 »x2 == hb2;
Solwe[{f1, £2}, {x1, x2}]
Pemuts cuctemy Tpex ypasmennii B uncaennom sune: 10 SOlve system of three equations in a numerical look:
3px, —4x, +2x, =1
X, +7pX, —2X, =—4
2X +7X, +3pX, =3+ p
Fl=3%peX]l -4 »x%2 + 2 %xx3==1:
f2=x1+Txprx2-2x3 ==-4;
F3=2%X]l + TxX2+3%xpPwX3==3 +P:
HSolwve[{f1, £2, £3}, {x1, x2, x3}]
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Ne 8. Haiitn  nepeyio  mpomssommyo  or  gymmmii: 10 find  the  first derivative of  functions:
f(x) =apx® +bx—cp, g(x)=(sin X+ pcosx)x.

n=8; k=3:m=4;:n=58; p=kE/mxn;

Dlax»pxx*3+bwxx-cp, x] ]

Dlxx (Sin[x] +pxCos[x]), x]:
Simplify [%]

Oynkimsa D[ (Sin[x]+p Cos[x])x,x] maeT pa3BepHyThIH pe3yabrar auddepeHunpoBanus, a GpyHkuus Simplify [$] mpeoOpa3oBbiBaeT
(ynpolaer) 3To BbIpaskeHHe.

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

N‘_’ 9 Jlis1 BeIYMCIIEHUS] HHTErPajioB IpUMeHseTcs 1100 3HAYOK HHTerpaia, 1u6o GpyHkius Integrate. [IpuMeps! BBIYHCICHU HHTEIPAIOB IpHBEe-
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/mxn;
F=p+2 %X nayT+4dwx*2xy"2
Integrate[f, {x, a, b}, {v, &, b}]
Integrate[f, {x, 1, 2}, {¥, 1, 2}] j
WIntegrate[f, {x, 1, 2}, {¥, 1, 2}] il
Ne 10. Mys3sika B cucteme «Mathematicay peanusyercst komanoii Play.
Music in the Mathematica system is realized by the Play team.

100 »k
0.01+t*2»8in[t]

n=10; p=E/m=n; Pla‘g[pﬂlos[ :|,{tI —n+l,n+l}] ]

N 0 1 1 . Aunmanus B cucreme «Mathematicay» peanmsyercs komanmoi 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, p}, {b, 1, n}]

N o 12 . Konebanne masiTHHKa onpezensercs pemeHneM auddepeHnnanbHoi 3a1aun

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

2
d—;/+gsinv=0at t=0 v=0,andat t=125 v=2
dt | m
n=12; k=3;m=4; p=k/m*n; g=9.82;1=p;
z = NDSolve[{v''[t] = -g/1l=Sin[v[t]], v[0] =0, v[1.25) =« /m}, v[t], {t, O, 40}];:
Plot[{v[t] /. 2}, {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 TekCcT B cucteMe HaOHMpaeTcs aHMIMHCKHMMH OykBaMu (KpoMe KOMMEHTapHeB, OOJbIINE M Majble OYKBBI Pa3iM4aloTCcsl) KaK B TEKCTOBOM
penaxrope Word. Jliist 3amycka Ha HCHOJIHEHHE KYPCOp YCTAaHABIMBAETCsl B CTPOKY, KOTOPYIO XOTHM BBIYHC/IHTD, H HaskMMaeM kjaasuiu 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 nmponuchiBaeTcss MHAMBHAYAJIbHBIH KO3((PHIHMEHT M5 KaKI0r0 3a1aHus, onpenensieMblii no gopmyne P = k*n/m, rze

K - Homep 1o sxypHanbHOMY cricky; N - Homep 3amanmss; [ - qmcio s 3aHATHS.

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.

Ecnu B pesysbTare BhIUKMCICHUI pousolien c6oii, To HeoOX0AMMO B MeHI0 BeiOpath Evaluation u ocymecteuts Boixon u3 siapa Quit Kernel u 3a-
TeM, 3aIyCTUTh SIpo mo Hoso# 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.

HNmena ¢pyHkuuii mumyresi ¢ 60Jb110i OYKBBI, 2 apryMeHTbl (YHKIMH 3aKJII0YAK0TCH B KBaJpaTHbIe CKOOKH, NepevyncieHusi — B puryp-
Hble CKOOKH. Hannuue «TOYKH C 3ansToM» B KOHIIE KOMaH/Ibl TOBOPHT O 3allpeTe BbIBOJA Ha SKpaH JaHHOW MH(pOpMALMK.

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 MocTaHOBKOMI 3aa4y IPUBOJUTCS TUIIOBAsA CXEMa €€ PCIICHUs.

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

I'padrraeckas Gpyrxmus Plot mozsonser crpouts rpadukn yakmun Yy = f (X) B JIBYMEPHOM IIPOCTPAHCTBE B NPSMOYTOJIBHOM CHCTEME KOOP/IMHAT.
The graphic Plot function allows to build function graphs y = f (X) in two-dimensional space
in rectangular system of coordinates.

NQ 1. Toctpouts rpaduk dyrkuun Y = 2X +1Q (—\/X +1)* p —SiNX ma orpeske X € [O, 5] .
To construct a function graph y = 2x+tg(—/x+1)* p—Sinx on a piece x [0,5].

n=1;k=3;m=4; p=mn/Exn;
¥=2»x+ Tan [—"q'x+1]tp—51n[x];
Plot [y, {x, 0, 5}]

CripaBa KBaipaTHBIE CKOOKH - 3TO KaK OBl JIUCTHI TETPAJIH.

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

Ne 2. Toctpouts rpaduku pynxmmii Y = X —log(—x+1)* p —\/;, g 21.5\/;—1 , V=2p*sin2X wua orpeske x €[0,3].
To construct function graphs y = X —log(-=x+1)* p—+/x, g =1.5vXx -1, v=2p*sin2x on a piece
x e€[0,3].

n=2;k=3;m=4; p=k/mxn;
y=X-Log[-x+1] xp-vx: g=1.5»vx -1;
Plot [{¥, 9, 2x5in[2«»x] »p}, {x, 0, 3}]

N‘.’ 3 TocTpouts rpaduk GyHKIMH, 3a1aHHOM TabmmuHo 1 § = —4p SinxCos® X na OHOM rpaduke.

To construct a function graph, set in the form of the table and analytically g =—4pSinxCos” 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«n;

f={{1.,2.2}, {2.5, 4.8}, {3.7, 7.6}, {4.8, 11}, {7.3, 14.6}, {9.8, 11.8}, {12, 7.2}, {14.5, 5}, {16.4, 2.1}}:
g=-px4 «3in[x] »Cos[x]~2;

fl = ListPlot[f, AxesLabel » {"x", "f(x)"}, PlotStyle —+ PointSize[0.02], PlotRange -+ All, Axes0rigin - {0, 0}];
f2 = Plot[g, {x, 1, 18}]:
Show [f1, £2]

Ne 4. IMocrpouts 3Drpadux J = pX2 y2 Sil’](X3 —2) s —3<X<3, —2<Y<2 cucrions30BaHAEM CTAHJAPTHON MOKIIOUAEMOi GubIHOTE-

KH.

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

standard connected library.

N o 5 IMoctpouts HabOp PaBHOMEPHO PaCIPEENICHHBIX 10 OKPYKHOCTH OPaHXEBBIX KPyroB

Heeds["PlotLlegends""]

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

Plot3D[p# (x*2x7~2) xSin[x*3- 2], {x, -3, 31, {¥, -2, 21]

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

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

Graphics [{Thick, Orange, Circle[], Table[Circle[{Cos[2Pii/k], Sin[2Pii/ k]}, 1], {i, k1]}]

—2<y<2 with use of the

Ne 6 Penenue ypaBHeHHii B aHAJIMTHYECKOM BH/Ie OCYIIECTBISIETCS C MOMoLIbIo GyHKuuu Solve, a B unciennoM Buae — pynkuuein 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.

Pemmth

cienymouiee

KBa/[paTHoe

2x° +3x—p—6=0.

ypaBHeHHeE .

To

solve

n=%6; E=3; m=4; p=k/m=xn;

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

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

the

following

|

]

quadratic

equation:

Ne 7. peunrs cncremy asyx mumeiinnix ypasnennii s amammaecxom smne; 10 SOIve system of two linear equations in an ana-

Iytical look: {

ay X +a,X, =h
8, X +8,X, =2b,

n=7; E=3;m=4; p=E/mxn;
fl=all»xl +al2 »x2=bl;
f2=2821»x]l +322 »x2 == 2 b2;
Solve[{f1, £2}, {x1, x2}]

PelnTh cHCTeMy TpexX ypaBHeHMii B 4mcientom Buge: | O solve System of three equations in a numerical look:
3px, —4X, +2X; =1+ p
X, +7PX, —2X; =—4
2X +7TX, +3pX; =3

Fl=3wp»xl -4 »xx2 +2+x3=1+p;

f2=x1+Txpwx2-2x3 =-4;

f3=2wxl+7T»xxX2+3xpwxxd=3;

Nsolwe[{fl, £2, £3}, {x1, x2, x3}]
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Ne 8. Haiim NepBylo  mpomssomiyio ot  (ymkumit: 10 find the first derivative of functions:
f (x) =apx® +bx—7c, g(x)=(2sinx+ pcosx)®.
n=8; kE=3;m=4:n=8; p=k/m=n: ]

Dlaxpxx*3+bxx*2-Tc, x]
D[3» (25in[x] +p »Cos[x])*2, x]:
Simplify[%]

Oynkmusa D[2 (Sin[x]+p Cos[x]) ~2,x] maeTr pa3BepHYTHIH pe3ynsTaT auddepennuposanus, a pyHknus Simplify [$] npeoOpa3zoBbBaeT
(ympo1aer) 3To BEIpaXKeHHUE.

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

N‘_’ 9 J11st BEIYUCIIEHNS. HHTETPajIoB IIPHMEHSeTCs TM00 3HaYO0K MHTerpana, oo GpyHKius Integrate. [IpuMeps! BRIUUCICHNS HHTETPAIOB IPHBEIE-
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%Xx7+3nx*2ny"2
Integrate[f, {x, a, b}, {7, a, b}]
Integrate[f, {x, 1, 2}, {y. 1, 2}] j
NIntegrate[f, {x, 1, 2}, {¥, 1, 2}] il
Ne 10. Mys3sika B cucteme «Mathematicay peanusyercst komanoii Play.
Music in the Mathematica system is realized by the Play team.

100 xk
0.01+t£*~2%x58in[t]

n=10; p=kE/mx«n: Pla‘g[ptﬂos[ ],{t, —n+1,n+1}] ]

N o 1 1 . Anumanus B cucteme «Mathematica» peanusyercst komanmoit Animate.

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

n=11; p=kE/mxn;
Animate [Plot[Sin[z x] + Sin[kx], {x, 0, 10}, PlotRange -+ 2], {a, 1, 5}, {b, 1, 5}]

N o 12 . Konebanne MasiTHUKa onpesensercs pemeHneM andbepeHnnanpHoi 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=06 v=
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] =x/m}, vw[t], {t, O, 40}];
Plot[{v[t] /. =}, {t, 0, 40}]

T
m
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NHANBUIAYAJIBHOE 3AJAHHUE Ne 15.
PABOTA B CUCTEME «MATHEMATICA»

INDIVIDUAL TASK Ne 15.
WORK IN THE MATHEMATICA SYSTEM

Bech TekCcT B cucteMe HaOHMpaeTcs aHMIUHCKMMH OykBamMu (KpoMe KOMMEHTapHeB, OOJbIINE M Majble OYKBBHI Pa3iM4alOTCsl) KaK B TEKCTOBOM
penaxrope Word. Jliist 3amycka Ha HCHOJIHEHHe KYPCOp YCTaHABIMBAETCH B CTPOKY, KOTOPYIO XOTHM BbIYHCJINTH, M HaskuMaeM kaasuim 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 nmponuchiBaeTcss MHAMBHAYAJIbHBIH KO3((PHIHMEHT M5 KaKI0r0 3a1aHus, onpenensieMblii no gopmyne P = k*n/m, rze

K - Homep 1o sxypHanbHOMY cricky; N - Homep 3amanmss; [ - qmcio s 3aHATHS.

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.

Ecnu B pesysbTare BhIUKMCICHUI pousolien c6oii, To HeoOX0AMMO B MeHI0 BeiOpath Evaluation u ocymectsuts Bbixon u3 sinpa Quit Kernel u 3a-
TeM, 3aIyCTUTh SApo mo Hosou 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.

HNmena ¢pyHkuuii mumyresi ¢ 60Jb110i OYKBBI, 2 apryMeHThl GYHKIUHU 3aKJII0YAKOTCH B KBaJPaTHbIe CKOOKM, NepevynciieHust — B puryp-
Hble CKOOKH. Hannuue «TOYKH C 3ansToM» B KOHIIE KOMaH/Ibl TOBOPHT O 3allpeTe BbIBOJA Ha SKpaH JaHHOW MH(pOpMALMK.

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 MocTaHOBKOMI 3aa4y IIPUBOAUTCS TUIIOBasA CXEMa €€ PCIICHU .

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

I'padrraeckas Gpyrxmus Plot mozsonser crpouts rpadukn yakmun Yy = f (X) B JIBYMEPHOM IIPOCTPAHCTBE B NPSMOYTOJIBHOM CHCTEME KOOP/IMHAT.
The graphic Plot function allows to build function graphs y = f (X) in two-dimensional space
in rectangular system of coordinates.

Ne 1. Toctponts rpadux Gymcmm Y = 2X —1/tg(—X* +1)* p—Sin X na orpesxe 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=n/E»xn;

y=2xx-1/Tan [—'\u"x"2+1]rp—51n[x];
r

Plot [¥, {x, 0, 3}]

CripaBa KBaipaTHBIE CKOOKH - 3TO KaK OBl JIUCTHI TETPAJIH.

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

Ne 2. rocrponts rpagun dymunii y = x*log(|—x|+1)* p—+/x, §=2.5/3/x~1, v=2p*sin2x ma orpesce 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/mxn;

y=xxlog [Abs[-x] +1]sp-vx; g=2.5/x -1;
Plot [{¥, g, 2+5in[2«x] »p}, {x, 0, 3}]

18 c0s® X ma ogHOM rpaduxe.

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

N‘.’ 3 Toctpouts rpaduk GyHKIMH, 3a1aHHOM Tabmmuno u § = —4 pe

X18 c0s? 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 5 2.1

n=3;k=3;m=-4; p=-kE/mx»n;

f=-{{1.5, 2.4}, {2.3, 4.8}, {3.7, 7.6}, [4.8, 11}, {7.3, 14.6}, {9.8, 11.8}, {12, 8.2}, {14.5, 5}, [16.4, 2.11}:
g=-Pxd xExp[x /18] «Cos[x] ~2;

fl=ListPlot[f, Axeslabel - {"x", "[(x)"}, Plot5tyle -+ PointSize[0.02] , PlotRange - All, AxesOrigin -+ {0, 0}]:
f2 = Plot[g, {x, 1, 18}]:

Show[f1, £2]

Ne 4. Tocrpouts 3Drpadux g = p/ (nyZ)Sin(x3 —2) ms —3<X<3, —2<Yy<2 cucnons3oBaHUEM CTAHIAPTHO MOIKIIOUAEMOl G16-
JIHOTEKH.

To construct 3Dgrafik for g=p/(x*y?)Sin(x®*-2) 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*2»v*2) »5in[x*~3-2], {x, -3, 3}, {v, -2, 2}]

N o 5 IMoctpouts HAOOP PaBHOMEPHO IEPECEKAIONIUXCS PA3HOLBETHBIX KPYTOB

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

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

Graphics [Table[ {Hue[t /k], Circle[{Cos[2Pit /k], Sin[2 Pit /k]}, 1]}, {t, k}]]

Ne 6 Penenue ypaBHeHHii B aHAJIMTHYECKOM BH/Ie OCYIIECTBIISIETCS C ToMoLIpbio GyHkuuu Solve, a B unciennoM Buae — pynkuuein 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.

Pemus, crenyiomee ksaaparnoe ypasuenne. 10 SOIve the following quadratic equation: 5x*+3x—p=0.
n=6:kE=3:m=4; p=k/ mxn;
Solve[fxx*2+ 3xx-p =0, x]

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

Ne 7. peumnrs CHCTeMY IBYX JIHHEHHBIX yPABHeHMI B aHATUTHIeCKOM BHje. | O solve system of two linear equations in an ana-
Iytical look: {aﬂ“aﬂxz =
ay X +ayX, =4b,
n="7:kE=3:m=4; p=k/mxn;
fl=allxxl+all»x2=-bl;
f2=al1xxl +a22 wx2 =4b2;
Solve[{fl, £2}, {x1, x2}]
PewmTh cHCTEMy TpeX ypaBHeHMii B 4mcientom Buge: | O solve System of three equationS in a numerical look:
3px, —4X, +2X, =8
X, +7pX, —2X; =4
2X +TX, +3pX, =1
Fl1=Swpwexl -4 wx2 +2wx3==8;
[2=x1+Tnepwrx?2-2x3=-4;
E3=2xx]l +TxX2+3xpuxd==1;
WSolve[[f1, £2, £3}, {x1, x2, x3}]

Ne 8. . Haiim NepBylo  mpowssommylo ot dymkumit: 10 find the first derivative of functions:
f(X)=apx®+bx—c+p, g(x)=5(sinx+ pcosx)®.
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n=58k=3;m=4;n=58; p=kE/mxn: ’
Dlaxpwrx*3+bax*2 -c+p, x]

D[S» (Sin[x] +p«Cos[x])*2, x]: -
Simplify [%]

Oynkmusa D[5 (Sin[x]+p Cos[x]) ~2,x] maeT pa3BepHYTHIH pe3ynsTaT auddepennuposanus, a pynknus Simplify [$] npeoOpa3zoBbBaeT
(ynpouaer) 3To BbIpa’keHHe.

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

N‘.’ 9 JUi1s BEIYMCIICHHSI HHTETPAJIOB NIPHMEHSETCS MO0 3HAUOK MHTErpaia, oo GpyHkuus Integrate. [IpuMepsl BBIYMCICHUS HHTETPAIOB IIPUBE/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=4n=9; p=k/mxn;
f=p+2%X a7 +dnx*2ny"2
Integrate[f, {x, a, b}, {7v, &, b}]

Integrate[f, {x, 1, 2}, {y, 1, 2}] j
WIntegrate[f, {x, 1, 2}, {¥, 1, 2}] j

N o 1 0 Mys3sika B cucteme «Mathematicay peanusyercst komanoii Play.
Music in the Mathematica system is realized by the Play team.

1000 :
E=3:m=4;n=10; p=k/mxn; [Pla-g[sln[ f], {t, -2, 2}]
pxt

N o 1 1 . Anumanus B cucteme «Mathematica» peanusyercst komangoit 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 onpenesieTcs penieHneM qudGpepeHHaIbHoOiN 3a1aun

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

2
ﬂJrgsinv=0 at t=0 v=0,andat t=0.5 v="=

at> | m
k=3;m=4;n=12; p=k/m%n; g=9.82;1=p;
z = NDSelve[{v''[t] = -g/1lxSin[v[t]], v[0] =0, v[0.558] ==/ m}, v[t], {t, O, 40}];
Plot[{v[t] /. 2}, {t, O, 40}]
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NHIUBUYAJIBHOE 3AJTAHUE Ne 16.
PABOTA B CUCTEME «MATHEMATICA»

INDIVIDUAL TASK Ne 16.
WORK IN THE MATHEMATICA SYSTEM

Bech TekCcT B cucteMe HaOHMpaeTcs aHMIUICKUMH OykBaMu (KpoMe KOMMEHTapHeB, OOJbIINE U Maible OyKBbI Pa3IMYalOTCsl) KaK B TEKCTOBOM
penaxrope Word. Jliist 3amycka Ha HCHOJIHEHHe KYPCOp YCTaHABIMBAETCH B CTPOKY, KOTOPYIO XOTHM BbIYHCJINTH, M HaskuMaeM kaasuim 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 nmponuchiBaeTcss MHAMBHAYAJIbHBI KO3((PHIHMEHT M5 KaKI0r0 3a1aHus, onpenensieMblii no gopmyne P = k*n/m, rze

K - Homep 1o sxypHanbHOMY cricky; N - Homep 3amanmss; [ - qmcio s 3aHATHS.

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.

Ecnu B pesysbTaTe BhIUKMCIICHUI pousolen c6oii, To HeoOX0auMo B MeHIo BbiOpath Evaluation u ocymecteuts Boixon u3 siapa Quit Kernel u 3a-
TeM, 3aIyCTUTh SApo mo Hosou 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.

HNmena ¢pyHkuuii mumyresi ¢ 60Jb110i OYKBBI, 2 apryMeHThl GYHKIUHU 3aKJII0YAKOTCH B KBaJPaTHbIe CKOOKM, NepevynciieHust — B puryp-
Hble ckoOKHU. Hannume «Touku ¢ 3amstoin» B KOHIE KOMaH bl TOBOPUT O 3alpeTe BBIBOJA HA DKPaH AaHHOH HH(MOPMAIIHHL.

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 MocTaHOBKOMI 3aa4y IPUBOJUTCS TUIIOBAsA CXEMa €€ PCIICHUs.

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

I'paduueckas dyrkims Plot nossonsier crponts rpaduxn pynxumn Y = f (X) B 1BymeproM npoctpancTse B MpaMOyTONTBEHOI CHCTEME KOOPHAT.
The graphic Plot function allows to build function graphs y = f (X) in two-dimensional space

in rectangular system of coordinates.

Ne 1. rtocrponts rpagc gy y =2 Cos X —1/1g(\X? +1)* p—Sin X ua orpese X €[0,5].

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

n=1;k=3;m=4; p=m,/E»n;

y=2xCos[x] - 1 /Tan [“q"x“2+l]wp—51n[x];
i’

Plot [y, {x, 0, 3}]

CnpaBa KBaJIpaTHbLIC CKOOKH - 9TO KaK ObI JIUCTBI TETpaau.

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

NQ 2 IMoctpouts rpaduku Gpyskuuii Y = X|Og(X +1)* p—sin X, g=25/ \/;—1, V=2pPCOS2X na orpeske X < [0,3].

To construct function graphs y = xlog(x+1)* p—sinx, g =25/x-1, V=2pCcos2Xx on a piece
x €[0,3].
n=2:;k=3:m=4; p=k/mw«n;
y=xwxlog [x+1] xp-Sin[x]: g=2.5/4% -1;
Plot [{¥, g, 2«Cos[2«x] »p}, {x, 0, 3}II]

x/18

N‘.’ 3 octpouts rpaduk GyHKIMH, 3a1aHH0M Tabmmuno 1 g = —4 pe c0s% X ma OIHOM rpaduke.

To construct a function graph, set in the form of the table and analytically g = —4pe**® 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 | 118 | 82 | 5 | 11 |

n=3;kE=3;m=4; p=k/m«n; 7

£E={{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 «Exp[x /18] »Cos[x] ~2;

f1 = ListPlot[-f, AxesLabel - {"x", "f(x)"}, PlotStyle -+ PointSize[0.02], PlotRange » All,
AxesOrigin - {0, 0}]:

£2 = Plot[g, {x, 1, 18}]:

Show[f1, £2]

Ne 4. Toctpouts 3Drpadux § = P/ (X2 y2) ms —3<X <3 —2< Yy <2 cucronb30BaHHEM CTAHAPTHOM TOAKII0UAeMOit GUGIHOTEKH.

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*2x3y*2), {x, -3, 3}, {¥, -2, 2}]

N o 5 INocTpouts C MOMOLIBIO JaTUHKA CITydaifHBIX YKCcel 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[RandomBeal []] , Cuboid [RandonReal [4, 311}, {4 +KE}]]

N o 6 Penenue ypaBHeHHii B aHAJTUTHYECKOM BH/Ie OCYIIECTBIISIETCS € IOMoLbIo GyHKuuu Solve, a B unciennoM Buae — dynknueit 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.

Pemmuth  cnemyioliee  KBaJpaTHOe  ypaBHeHHe. To solve the followi ng quad ratic €q uation:
2x* +3x—5p=0.

n=%6; E=3;m=4; p=k/mwxn;

Solve[2#x*2+3»xx-5p =0, x] 1

HSolve[2#xx*2+3xx—-5p =0, x] il

Ne 7. pewmrs CHCTeMy JBYX JIHHeiHbIX ypaBHeHHii B aHamuTHecKoM Bixe. | O solve SyStem of two linear equations in an ana-
lytical look: {2a11x1 38X, =b,
ayX +8,X, =h,
n="7:k=3;m=4; p=k/mxn;
fl1=2a11»x1+3a12 »x2 = bl;
f2=a21wxl +322 »X2 == b2;
Solve[{fl, £2}, {x1, 2}]
Pelmmth cHCTeMy TpeX ypaBHeHMii B 4mcientom Buge: | O solve system of three equations in a numerical look:
3px, —4x, +2x, =1
X, +7PX,—2X, =—4+p
2X +7X, +3pX;, =3

fl=3wpwex]l -4»x2 +2%x3==1:
F2=x1+Tapwnx2-2x3 =-4+p:
[3=2»x1 +T»X2+3xpxx3=3;
NSolwve[{f1, £2, £3}, {x1, x2, x3}]
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Ne 8. Haiitn  nepeyio  mpomssommyo  or  gymxmmii: 10 find  the  first derivative of functions:
f(x) =apx® +bx—cp, g(x)=(sin X+ pcosx)x.

n=8; k=3:m=4;:n=58; p=kE/mxn;

Dlax»pxx*3+bwxx-cp, x] ]

Dlxx (Sin[x] +pxCos[x]), x]:
Simplify [%]

Oynkimsa D[ (Sin[x]+p Cos[x])x,x] maeT pa3BepHyThIH pe3yabrar auddepeHunpoBanus, a GpyHkuus Simplify [$] mpeoOpa3oBbiBaeT
(ynpolaer) 3To BbIpaskeHHe.

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

N‘_’ 9 Jlis1 BeIYMCIIEHUS] HHTErPajioB IpUMeHseTcs 1100 3HAYOK HHTerpaia, 1u6o GpyHkius Integrate. [IpuMeps! BBIYHCICHU HHTEIPAIOB IpHBEe-
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 nayT+4dwx*2xy"2
Integrate[f, {x, a, b}, {v, a, b}]

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

NIntegrate[f, {x, 1, 2}, {¥, 1, 2}] 1

Ne 1 0 Mysbika B cucteme «Mathematica» peanusyercst komauzoii Play.

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

r 100k '
n=10; E=3;m=4; p=E/mxn; Pla‘f[Sln[ - ] [t, -4, 4}]
*

N 0 1 1 . Aunmanus B cucteme «Mathematicay» peanusyercs komanmoin 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[a x] + 8in[bx], {x, 0, n}, PlotRange + 2], {a, 1, p}, {b, 1, n}]

N o 12 . Konebanne MasiTHHKa omnpesensercs pemeHneM anddepeHnnanpHoi 3a1aun

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

2
d—;/+gsinv=0 at t=0 v=0,andat t=065 v=2=

dt | m
k=3;m=4;n=12; p=k/m=sn; g=9.82;1=p;
z = NDSolve[{v''[t] =-g/Ll%Sin[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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NHANBUAYAJIBHOE 3AJAHUE Ne 17.
PABOTA B CUCTEME «MATHEMATICA»

INDIVIDUAL TASK Ne 17.
WORK IN THE MATHEMATICA SYSTEM

Bech TekcT B cucteMe HaOHpaeTcs aHIIUICKHUMH OykBamMy (KpoMe KOMMEHTapHeB, OOJbIINE M Majble OYKBBI Pa3iM4aloTCcsl) KaK B TEKCTOBOM
penaxrope Word. Jliist 3amycka Ha HCHOJIHEHHe KYPCOp YCTaHABIMBAETCH B CTPOKY, KOTOPYIO XOTHM BbIYHCJINTH, M HaskuMaeM kaasuim 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 nmponuchiBaeTcss MHAMBHAYAJbHBIA KO3 (uIMEnT 15 KaKI0r0 3a1aHus, onpeneasieMblil o popmyne P = k*n/m, rze
K - Homep 1o sxypHanbHOMY cricky; N - Homep 3amanmss; [ - qmcio s 3aHATHS.

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.

Ecnu B pesysbTare BhIUKMCICHUI pousolien c6oii, To HeoOX0AMMO B MeHI0 BeiOpath Evaluation u ocymecteuts Boixon u3 siapa Quit Kernel u 3a-
TeM, 3aIyCTUTh SApo mo Hosou 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.

HNmena ¢pyHkuuii mumyresi ¢ 60Jb110i OYKBBI, 2 apryMeHThl GYHKIUHU 3aKJII0YAKOTCH B KBaJPaTHbIe CKOOKM, NepevynciieHust — B puryp-
Hble cko0KkH. Hanuune «Touky ¢ 3amsToii» B KOHIIE KOMaH/bl TOBOPUT O 3aIlpeTe BBIBOJA HA DKpaH AAHHOH HH(pOPMAIUH.

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 MocTaHOBKOMI 3aa4y IPUBOJUTCS TUIIOBAsA CXEMa €€ PCIICHUs.

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

I'paduueckas dyrkims Plot nossonsier crpouts rpaduxn dpynxmmn Y = f (X) B mBymeprom npoctpancTse B mpsAMOyTONTBHOIT CHCTEME KOOP/MHAT.
The graphic Plot function allows to build function graphs y = f (X) in two-dimensional space

in rectangular system of coordinates.

Ne 1. rtoctpours rpagux gy y = 2C0s X —log X2 +1* p—Sin X na ompesce 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=m,/Exn;
¥ = 2xCos[x] - Log ["U'x“2+1]rp—51n[x]:

Plot [y, {x, 0, 5}]
CripaBa KBaJIpaTHBIE CKOOKH - 5TO KakK ObI JIMCTHI TETPA/IH.

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

Ne 2. Toctponts rpaduxu ¢pynkuuit 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 e[0,3].

n=2;k=3;m=4; p=kE/mwxn;
y=Log[x+ 1] xp-5in[x]: g=1.5/Tan[x] -1;
Plot [{¥, 9, 2xCos[3xx] xp}, {x, 0, 3}]

N‘.’ 3 . Tloctponts rpaduk GyHKIHK, 3a1aHHOM Tabmmuno 1 J = 2 pez’* *C0s” X ma OIHOM rpaduke.

To construct a function graph, set in the form of the table and analytically g = 2 pe”* cos® x on one sched-
ule.
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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 B 1.1

n=3;k=3;m=4; p=kE/m»n;

fF={{1.7, 2.4}, {2.3, 4.8}, {3.7, 7.8}, {4.8, 11}, {7.53, 12.6}, {9.8, 11.8}, {12, 8.2}, [14.5, 5}, {156.4, 1.11}};
g=px2xExp[2/x] «Cos[x]*2;

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

Show [f1, £2]

Ne 4. Hoctpouts 3Drpadux ¢ = «!1— x?— y2 win —1<X <1, —1<Yy<1 cucnonbzoBanuem cTaHAaPTHOH MOAKIIOYAEMOil GMOIHOTEKH.

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=m/Exn;

Plot3D[Sgrt[l-x*2-y*2], {x, -1, 1}, {v, -1, 1}, Mesh+ &,
ColorFunction -+ Hue, MeshShading -+ {{Yellow, Orange}, {Pink, Redll]

N o 5 ITocTpouTs C MOMOLIBIO JaTYMKA CIIyYaiHBIX YHCeT HaOOp Pa3HOLBETHBIX LMIHHIPOB
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 [RandomReal [10, {2, 3}]11}, {2 +E}]]

NQ 6 Penenne ypaBHeHHii B aHAJTMTHYECKOM BH/Ie OCYIIECTBIISICTCS ¢ IoMoLbio GpyHkuuu Solve, a B unciennoM Buae — dynknueit 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.

Pewmnth crefylolliee KBaapaTHoe ypasuenne. | O solve the fO”OWing quad ratic equation: 2X2 +7X— p= 0.
n=6; k=3;m=-4; p=E/m«»n; '
Solve[2xX*2+ Tex-p =0, x]

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

Ne 7. peumnrs CHCTeMY IBYX JIHHEHHBIX yPABHeHMI B aHATUTHYeCKOM Buje. | O solve system of two linear equations in an ana-
Iytical look: { S
38, X, +28,X, =b,
n=7:k=3;m=4; p=k/mxn;
fl=a8l11lx»x1+al2 »x2 = bl;
f2=33821wxl +2a22 »x2 == b2;
Solve[{f1l, £2}, {x1, x2}]
Pemmts cuctemy Tpex ypasmennii B uncaennom sune: 10 SOlve system of three equations in a numerical look:
3px, —4x, +2x, =1
X, +7pX, —2X, =—4
2X +7X, +3pX, =3+ p
Fl=3%peX]l -4 »x%2 + 2 %xx3==1:
f2=x1+T»pw*x2-2x3 =-4;
F3=2%X]l + TxX2+3%xpPwX3==3 +P:
NSolve[{fl, £2, £3}, {xl, x2, x3}]

Ne 8. Haiim NepBylo  mpomssomuyio ot  (ymkumit: 10 find the first derivative of functions:
f(x) =apx’ +bx—c, g(x) = (sin X+ pcosx)"2.
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E-3:m=4n=-8; p=-k/m«xn; _
Dlaxprx*3+bwx-c, x]
Dl{Sin[x] + pxCos[x]) ~2, x] '
Simplify [%]

Oynkmus D[ (Sin[x]+p Cos[x])"2,x] nmaeT pa3sBepHYyTHII pe3ynbrar auddepennuponanus, a GyHxnus Simplify [$] npeobpa3zoBbiBaeT
(ympo1aer) 3To BEIpaXKeHHUE.

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

N‘.’ 9 J1nst BEIYMCIIEHNS. HHTErPajIoB IPUMEHsSeTCs MO0 3HaY0K MHTerpana, oo GpyHKus Integrate. [IpuMeps! BBIYHCICHUS HHTETPAIOB IPHBEIE-
HBI HIOKe (3HadeHne p Beraucisiercst 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=4n=9; p=kE/mxn:
f=p+2%X a7 +dnx*2ny"2
Integrate[f, {x, a, b}, {7v, &, b}]

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

NIntegrate[f, {x, 1, 2}, {¥, 1, 2}] 1
Ne 1 0 Mysbika B cucteme «Mathematica» peanusyercst komanznoii Play.
Music in the Mathematica system is realized by the Play team.

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

N 0 1 1 . Aunmanus B cucreme «Mathematicay» peanusyercs komanmoi 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[bx], {x, 0, m}, PlotRange -+ 2], {z, 1, p}, {b, 1, n}]

N o 12 . Konebanune masTHrKa onpeneisieTcs penieHneM TudhepeHIHaibHol 3a1auu

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

2
Vv .
FJFIQSIHV:O at t=0 v=0,andat t=0.7 v=
n=12; k=3;m=4; p=k/m#*n; g=9.82;1=p;
z = NDSelve[{v''[t] =-g/l=Sin[v[t]], v[0] =0, v[0.7] =x/m}, v[t], {t, O, 40}];
Plot[{v[t] /. 2}, {t, O, 40}]

T
m
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NHIUBUIYAJIBHOE 3AJTAHUE Ne 18.
PABOTA B CUCTEME «MATHEMATICA»

INDIVIDUAL TASK Ne 18.
WORK IN THE MATHEMATICA SYSTEM

Bech TekCcT B cucteMe HaOHMpaeTcs aHMIMHCKHMMH OykBaMu (KpoMe KOMMEHTapHeB, OOJbIINE M Majble OYKBBI Pa3iM4aloTCcsl) KaK B TEKCTOBOM
penaxrope Word. Jliist 3amycka Ha HCHOJIHEHHE KYPCOp YCTAaHABIMBAETCH B CTPOKY, KOTOPYIO XOTHM BBIYHCIMTD, H HaskuMaeM kjaasuiu 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 nmponuchiBaeTcss MHAMBHAYAJIbHBIH KO3((PHIHMEHT M5 KaKI0r0 3a1aHus, onpenensieMblii no gopmyne P = k*n/m, rze

K - Homep 1o sxypHanbHOMY cricky; N - Homep 3amanmss; [ - qmcio s 3aHATHS.

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.

Ecnu B pesysbTare BhIUKMCICHUI pousolien c6oii, To HeoOX0AMMO B MeHI0 BeiOpath Evaluation u ocymecteuts Boixon u3 siapa Quit Kernel u 3a-
TeM, 3aIyCTUTh SApo mo Hosou 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.

HNmena ¢pyHkuuii mumyresi ¢ 60Jb110i OYKBBI, 2 apryMeHThl GYHKIMH 3aKJII0YAI0TCS B KBaJpPaTHbIe CKOOKH, NMepeyucieHus: — B Quryp-
Hble CKOOKH. Hannuue «TOYKH C 3ansToM» B KOHIIE KOMaH/Ibl TOBOPHT O 3allpeTe BbIBOJA Ha SKpaH JaHHOW MH(pOpMALMK.

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 MocTaHOBKOMI 3aa4y IPUBOJUTCS TUIIOBAsA CXEMa €€ PCIICHUs.

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

I'padrraeckas Gpyrxmus Plot mozsonser crpouts rpadukn yakmun Yy = f (X) B JIBYMEPHOM IIPOCTPAHCTBE B NPSMOYTOJIBHOM CHCTEME KOOP/IMHAT.
The graphic Plot function allows to build function graphs y = f (X) in two-dimensional space
in rectangular system of coordinates.

N‘.’ 1. Hoctpouts rpaduk Gpyrkuun Y = COS2X — Iog N X2 +1* P+ X na 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/E*»n;
¥ =Cos[2xx] - Log ['Vx“2+1 ]wp+x;
Plot [y, {x, 0, 3}]

CripaBa KBaipaTHBIE CKOOKH - 3TO KaK OBl JIUCTHI TETPAJIH.

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

Ne 2. rtocrporrs rpadman dysxmit y =log(x, +1)p—sinx, g=1.5tgx—1, v=2pCos3X ra orpesxe X <[0,3].
To construct function graphsy =log(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:
¥=Log[x*2+1] »p - Sin[x]: g=1.5»Tan[x] -1:
Plot [{¥, g, 2xCos[3«x] xp}, {x, 0, 3}]

2/x

N‘.’ 3 . Tloctponts rpaduk GyHKwy, 3ananHol Tabmmumo u J = 2 pe c0s® X ma OIHOM rpaduke.

2/x

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

schedule.
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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;k=3;m=4; p=k/mxn;

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=p»x2xBxp[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[f1, £2]

Ne 4, Toctpouts 3Drpadux g =SiN(pXy) ama 0<X <3, 0<y <3 ¢ ucnonszopanneM CTanapTHOH NOKIIOYAEMOi GHOIHOTEKH.

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

Needs ["PlotLegends ™ "]
n=4;k=3;m=4; p=mn/Exn;
Plot3D[Sin[xv], {x, 0, 3}, {¥, 0, 3}, ColorFunction -+ Function[{x, ¥, =}, Hue[=z]]]

NQ 5 HOCTpOHTL HaGop Pa3sHOUBETHBIX ITPO3PAYHBIX BJIOKECHHBIX HUJIUHIAPOB

To construct a set of the multi-colored transparent enclosed cylinders.
E=3'm=4:n=5p=m/Exn;
Graphics3D[ {Opacity[.3], EdgeForm [Opacity[.3]],
Table[Cylinder[{{0, O, O}, {0, 0, 2¥}}, ¥], {¥r, 1, n}]}, Boxed » Fal=se]

N o 6 Penenue ypaBHeHHii B aHAJTMTHYECKOM BH/Ie OCYIIECTBIISICTCS ¢ IToMolbio GpyHkuuu Solve, a B unciennoM Buae — dynkuueit 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.
Pemute  clemylolmiee  KBaJpaTHOE  ypaBHEHHe. To solve the followi ng quad ratic eq uation:
2x* +3x—-6p=0.

n=%6; E=3:m=4; p=k/mxn;
Solve[2xx*2+3xx-6p =0, x]

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

No 7. pewmms cHCTeMy JABYX JIMHEiiHbIX ypaBHennii B anamuTaeckom Buge. | O solve SyStem of two linear equations in an ana-
lytical look: {aﬂxl ok, =h,
X +8,X, =N,
cE=3;m=4;n=7; p=k/mxn;
f1=a11»x] +a12 »x2=- bl;
f2=a21»xl +2322 »x2 == b2;
Solwe[{El, £2}, {x1, x21]
Pemmnts cuctemy Tpex ypasmennii B uncaennom sune: 10 SOlve system of three equations in a numerical look:
3px, —4X, +2X%, =1
X, +7PX, —2X, = —4
2%, +TX, +3pX; =3
Fl=53wpwaxl -dwx2+2xx3=-1;
[2=X1+TwpPwx?2-2X3==--4;
F3=2%%] +7T»x2+ 3% Ppwx3==3;
NSolwe[{f1l, £2, £3}, {xl, x2, x3}]

Ne 8. Haiim NepBylo  mpomssomuylo  or  ¢ymkmmii: 10 find the first derivative of functions:
f(x)=apx’ +bx—c+1, g(x)=(sinx+ pcosx)>—2.
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n=8; k=3:m=4;n=58; p=k/mxn; 1
Dlaxpex*3+bwrx-c+1, x]

DI{5in[x] + p»Cos[x]) *2 -2, x]: i
Simplify [%]

Oynkmusa D[ (Sin[x]+p Cos[x])"2-2,x] ZIaeT pa3BepHYTHIH pe3ynbTaT AuddepeHnupoBanus, a GyHKHs Simplify [%] npeoOpa3oBbI-
BaeT (YIpPOILAET) ITO BhIPAXKEHHE.

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

NQ 9 J1nst BEIYUCIIEHNS. HHTErPajIoB IPUMEHseTCs MO0 3HaY0K MHTerpana, oo GpyHKus Integrate. [IpuMeps! BBIYHCICHUS HHTETPAIOB IPHBEIE-
HbI HUOKe (3HaueHue p Boraucisiercst 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=4n=9; p=k/mxn;
f=p+2%Xnyf+dnx*2ny"2
Integrate[f, {x, a, b}, {7v, &, b}]

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

NIntegrate[f, {x, 1, 2}, {¥, 1, 2}] il
N 0 1 0 Mysbika B cucteme «Mathematicay» peanmusyercs komarnoii Play.
Music in the Mathematica system is realized by the Play team.

10: p=k/ . Play|[psSi 100«% 1], {t
n=10; p=k/mwn; Play[p« ln[ﬂ.ﬂl+thin[t] +1], {t, -n, n}]

N o 1 1 . Anmumanus B cucteme «Mathematica» peanusyercst komangoit 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, k}, PlotRange -+ 2], {a, 1, p}, {b&, 1, n}]

N o 12 . Konebanue MasTHHKA onpenersieTcs penieHneM qudGpepeHHaIbHoN 3a1aun

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

2

Vv .
F+%smv=0 aa t=0 v=0,andat t=075 v=
n=12; k=3;m=4; p=k/m*n; g=9.82;1=p;
z = NDSelve[{v''[t] = -g/1lxSin[v[t]], v[0] =0, v[0.75] =/ m}, v[t], {t, O, 40}];:
Plot[{v[t] /. 2}, {t, O, 40}]

T
m
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3AIAHMS 17151 CAMOCTOSITEJILHOM PABOTBI
TASKS FOR INDEPENDENT WORK

1. TlocTpouTs 1 0603HAYUT rpadUKy CIeaYIOUMX GYHKIUI B OQHON CHCTEME KOOPANUHAT:

To construct and designate schedules of the following functions in one system of coordinates:
y=Log(4—2x)+x*e* +p, g=05*p/(1+x"4), v=p—CoS2X maompese (0N a piece) X €[-2,2].

2. Pewnts YpaBHEHUE U OCYIIECTBUTH MPOBEPKY PEILICHH:

To solve the equation and to carry out verification of the decision:

4 3 2
2X"=3x°+2x“—n=0.
3. PCIHI/ITB cnez[y}oume CUCTEMBI ypaBHeHP[ﬁ:

To solve the following systems of the equations:
2X, + 71X, —X; =5p
X, —2X, +5X; =2p  u(and) {
4%, + X, +3X; =—7p

2y +3x* =5p
X+7y2=75p

4. Haiitn MIPOU3BOAHYIO OT (D)YHKLMH U IIOCTPOUTH TpadpuK HCXOMHOH (QYHKIMHK U ee Ipou3BoaHOH. OTpe30k 1o ocu X Ul TpaduKOB B3ATh 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 +(sin X +cosx)"2—1.

5. TlocTpouTs KpyroByto nuarpaMmy peiitiara asromoomeit «Kurymy, «{py», «Mepcenecy», «BonbBoy, «Hucamy, «IlIkomay.
To construct the circular chart of a rating of cars "Zhiguli, "Deu", "Mercedes", "Volvo", "Nisan",
"Skoda".

7163
6. OnpenenvTs, SBISETCA JH 9ucio € [EJNBIM YHCIIOM. 3aMe4yaHHe: MOXKHO BOCIIOJIB30BAaThCS BCIIOMOTATEIBHBIM UHCIOM -
262537412640768743.» B KaueCTBE OJHOI0 U3 CIAraeMbIX.

To define whether the number e*2¢? is an integer. Remark: it is possible to use auxiliary number
"-262537412640768743." as one of composed.
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