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Something about myself: Paul Ernst Ludwig Paditz

Education:

Diploma mathematics, TU Dresden, Germany, 1974.

Doctor Natural Science (Dr.rer.nat.), TU, Dresden, Germany, 1977.
Postgrad., State University, St. Petersburg, Russia, 1984-1985.
Habilitation (Dr.rer.nat.habil.), HfV Dresden, Germany, 1989.

Working:

Assistant, department mathematics, TU Dresden, 1977-1979.
Head assistant, HfV Dresden, Institute of Mathematics, 1979-1991,
applied professor, HfV Dresden, 1992.

Professor, Faculty informatics/mathematics, Univ. of Applied Sciences,
Dresden, since 1992.
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Using CAS in Math Education —
first experience in Germany with the newest
ClassPad technology CP400

Preface:

Ministry of Education in Saxony/Germany introduced 2004
Modern Math Education with CAS, DGS and TC

beginning in the 8th class upto 12th class,

using graphic calculators (GTR)

CAS - Computer Algebra Systems
DGS - Dynamic Geometry Software

TC - Spreadsheet (Table Calculation)
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8th class:

- Knowledge of the use of CAS when forming more complex
terms and equations

- Investigating the influence of parameters in the function
equation to trace the graph with DGS, TC, GTR or CAS

- Finding equations for measurement series with the help of
linear regression with GTR, CAS or TC

- Solving linear systems of equations with more complex
coefficients with GTR or CAS (two equations with two
unknown variables)
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Oth class:

Functions and Powers

Mastered of determining zero quadratic functions, graphical
solving quadratic equations and solving with GTR or CAS

10th class:

Obtaining the inverse function with CAS, graphical
Interpretation

Use of CAS to demonstrate the properties of functions
Obtaining illustrative of the limit concept

Know of parametric representation and polar coordinates to
describe curves with GTR and CAS
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11/12th class:

Differential calculus

The use of CAS in particular, should promote discovery
learning, and support for substantive tasks, the reflection on

the facts and the interpretation of the result.

Integral Calculus

The use of CAS in particular, should promote discovery
learning, and support for substantive tasks, the reflection on
the facts and the interpretation of the result.
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worksheets:

& The use of worksheets in mathematics instruction has a
long tradition.

% The use of a worksheet should guide the students to a
structured work.

= |nstead of an oral instruction, which requires a synchronous
work of all students, the worksheet individually and with their
own timing can be processed next.

® The sequence of the work orders in the worksheet helps to
recognize the logical structure of a problem;
the work procedures help to penetrate the question.
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worksheets:

The disadvantage of a sheet of paper with work orders is seen,
that the tools which can be used must be made available about.
The students do not know always, how to carry out its solution
steps in detail. Moreover, in a classic worksheet are missing the
self check of the results, a feedback of the partial steps and
also the visualization of the results.

The new developed eActivity in the ClassPad represents an
extremely rich extension of the worksheet. The eActivity com-
bines the written representation of the setting of tasks of a
worksheet with the tool level of the ClassPad.

These tools are the individual menus or modules, which the
ClassPad offers: Computer algebra system, dynamic geometry
software, computer statistics, curve plotter, and much more.
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eActivity:

Thus, all tasks can be worked on with the possibilities of the
computer.

At the same time, the documentation of the work can be
entered directly.

The found results can to be visualized immediately or the
results may be in a hidden file, can be viewed.

It is an interactive work of the students, between setting of
tasks and the results and control of the results themselves.
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The tool — ClassPad 400:

[ padpnyecKknin KanbKynaTop
C CEHCOPHbIM gucnneem

Fx-CP400 obnagaet psagaom pyHKUNN,

MnoOMoOraroLnx LWKOJIbHUKaM Jiy4dlle
yCcBanBaTb Matepuar.

USB nogaepxka ans 6bictpon u
fierkon nepegadun gaHHbIX N COB-
MEeCTUMOCTb ¢ npoekTopom CASIO
ansa otobpaxkeHus nHpopmauum Ha
AocKe.

http://edu.casio.ru/fx-cp400/
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The tool — Beamer XJ-A146:

http://casio-projectors.ru/products/xjal146/
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eActivity —
an example

According to the
Instructions from the
formula construct a

rhombus:
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TECHNIK UND WIRTSCHAFT
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eActivity: 4. TEOMETPUA 4.2. CtepeomeTnus
Pe6po Ky6a paBHo 4V(3). HanguTte anaroHanb Kyo6a.

JeActivity I & File Edit Insert Action 8 File Edit Insert Action

File All Search View H I%EEI‘H-"J B lA"*T'“ ¥ [E I%ES hr] B ]M i M

€] 1 ] i l%iJ EpuHeIi rocyaapcTEeHHBIH 4. TEOMETPHA
|\Yaroslav12016 azamen no MATEMATHHE | 4.2. CrepeomeTnHa

[]  3analysis31080-82

[ 3analysis32B3B11C20 Er2 2014. MaTemarHka: B2. Pe6po kybGa papHO

[l 4geometry41B82-3 chHopHHK 3afaHHA 4V3. HaWpuTe AMArOHANb

v 4dgeometry42B2 B. B. Kouarus, M. H. Kouaruua. Kyb6a.

[l IMinequality1BG6B388 &

3 lemsllle] M.: Bremo, 2013. — 224c. Solution with CAS:

L1 IMinequality1GE0 ISBN 978-5-699-65829-9 Define Xst1(s,t)=t

[ ] INinequality1CE0CEZ = p

[ IMinequalitydci = _ one
] N2functions1B45 belife atiis. st

1 l2functions1B45C81 _ 1. TPEHHPOBO'HBIE done
[]  l3text1B32 3AOAHHMA MO KYPCY Define Zstl(s,t)=t
4geometry42B2 MATEMATHEKH doii
Define Z2(x,y)=4v3

4. I'EOMETPHSA £ Aone

Alg Standard Real Rad | W Mo Standard Real Red @ m Alg Standard Real Rad | W
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eActivity: 4. TEOMETPUA  4.2. CtepeomeTnus

OTBeT: guaroHanb Kyba paBHoO 12.

& File Edit Insert Action & Edit Zoom Analysis e # Edit Zoom Analysis e (%]
(A i3] x| B [ a0 -l el a el -l ala el
= y
Define Zst1 (s, t)=t : sheet1 [Sheet2 [sheet3 [sheetd [Sheet5 |
Hstl=t
done P
— [ m—]
Define Z2(x,y)=4v3 i
done Zstl=t
Define Z3(x, y)=0 ©z2=4-/3 =
(z3=0 I—
done >
solve (Z2 (x, y)=Zstl (s,t),t) Z: E
{t=4'\'(§} Ll 1Z3)a
Xstl(s,t)
norm{ | Ystl (s,t) |) [t=4V3
Zstl(s, t)
12
3D - graphic solution _@) x
: |Xstl=t I Xst1=t I
lg Standard Real Rad | i Rad  Real | Rad  Real |
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eActivity: 4. TEOMETPUA  4.1. MnaHnmeTnus

HanguTe AnamMeTp OKPYKHOCTWU, ONUCAHHON OKONO
KBagpaTa cocTopoHou 8V(2).

t:'r File Edit Insert Action & File Edit Insert Action # File Edit View Draw (%]
Azl To VUM |  [Balolo[MISTM] [ -
Ennm-m rocyaapcTBeHHLIR | 4.1. TraHMMeTIHA 4| (8v2) 24 (8v72) 2=q2 3
sxzamen mo MATEMATHHEE |
256=d2
B2. Hammure nHamMeTp
. solve (ans, d)
ET'2 2014. MaremarHia: OKDYKHOCTH, OIIHCAHHOH (=16 d=163
clopHHE 3amaHHl 0KO0JI0 KBaapaTa COCTOPOHOH . - T
B.B. Kouarun, M. H. Kouarusa. 8V 2. oxRets; d=1if
M.: Bmemo, 2013. - 224c. Solution with CAS: graphic construction i |
ISBM 978-5-699-65829-9
- (8v2) %+(8vZ) %=a?
' 256=d2
1. TPEHHPOBOYHBIE Bl gRXepsE
IANAHUS 110 KYPCY {d=-16,d=16}
MATEMATHEH orger: d=16
|
|4. T'EOMETPHA | \sraphic construction [%‘ _ _
Mg Standard  Real Rad @ " Alg  Standard Real Red | @m i T om
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eActivity: 4.TEOMETPUA  4.1. MnaHumeTnus

Hanaute nnowaab Kpyra (S), BnMCcaHHOro B npsimo-
YyrofibHbl TPEYronbHUK ¢ KateTamMmu, pasHbiMu 24 u 10.
B oTBeTe ykaxute S/Tr.

£ File Edit Insert Action £ File Edit Insert Action i:i File Edit View Draw
Blale[= [[OEML|  [Alalels [~ 90| (B[ IA e
B3- HaﬁI[HTe ILTOIanh = |MD|2_1,.2 |ME|2_1,. ’ |MF|2= BOIYEL =TI~ +T34°T— J.AU—U_,I) ~ S
Kpyra (S), BIHCaHHOrO B 5 5 3 {r=4,1=30}
OPAMOYTONEHEI TPEYToNLEHHK (x-1) +((——x+10)—r) =r thus r=4:

)
¢ KaTeTaMH, PaBHRIMHA 24 5= 4 =16x » —=16.
solve ( (r—x) 2+(1"—(——).,(+10)I>| T " n

H 10. B oteere yKaxkHTe | | seometry window!

8 BT e i -

" Ix 12- (7 “r—2- i Brg +34- ]|’i graphic construction {%‘
Solution with CAS: Giily ohie sNolution. for graphic construction G@l‘]
A(0,0), B(24,0), C(0,10) 2 : —
Center M(r,1) solve(—r<+34-r—-120=0, 1) 15

D(r,0), EC0,r),F(x,y) with fr=4,1=30} C

10 thus r=4:
y=——x+10 :
24 S=r2r=16n » S=16. T
|MD|2=F2’ |ME|2—r2, |MF|2= geometry window: X
-5
10

(x—r) 2+((—ﬂx+10)—r)2=r2 graphic construction %‘ —E
I — D 10— :_l —l _"‘““““1“ i 43 A —— M—JI— & oo m—
Alg Standard  Real Rad A1 Alg Standard Real Rad i i)
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eActivity: 4. TEOMETPUA

Hanaute nnowaab Kpyra (S), BnMCcaHHOro B npsimo-
YyrofibHbl TPEYronbHUK ¢ KateTamMmu, pasHbiMu 24 u 10.
B oTBeTe ykaxute S/Tr.

1/

4.1. NMnannmeTnua

HOCHSCHULE FUR

TECHNIK UND WIRTSCHAFT
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£ File Edit Type ¢

%]

& Edit

Zoom Analysis ¢

%]

& Edit

Zoom Analysis ¢

%]

=

| e

=

| e

=

=

4 e = v ]
general graphic constructEI %
DelVar a

done
2D function window:
!graphic construction ﬁ

-

ISheett |Sheet2 |Sheet3 |Sheetd Sh;aét'_.ig ]

(|

@ y1=—1Y-x+10

M v2=0
M x3=0
Miyid=x

Sheet1 TSheetZTSheetS \sheet4 [Sheet5 |

0

Yl=—%-x+10

1 xtS=a+a+cos(t)

0

M v2=0
M x3=0
Miyid=x

Sheet1 TSheetZTSheetS \sheet4 [Sheet5 |
@ly1=—3x+10

1 xtS=a+a+cos(t)

T yt5=a+a-sin(t)

T yt5=a+a-sin(t)

24 L g g
[_\Z]yZ:[] —] B B
Xg:[] I s s
| g g
M vid=x i ] A
® 2 4 B B 1012 14 16 18 20 o2 28~ ® 2 4 B B 1012 14 16 18 20 o2 28~
- xtH=a+arcos(t)
[ e | _a | -» ..
. vtS=a+a-sin(t) ._. | =y | . | =y |
Rad Real i Rad Real Lo Rad Real [

Prof. Dr. Ludwig Paditz
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eActivity: 1. TPUTOHOMETPUA

1.1. NpeobpazoBaHNA TPUrOHOMETPUYECKUX
BbIpaXXeHUn

¥ File Edit Insert Action

IR EEEAEO .

t} File Edit Insert Action '1.1. IIpeo6pasoBaHHs 9 £ File Edit Insert Action
-[.JHI ,..] B TA-#‘ | L TPHIOHOMETPHUYCCKHX [E I%;{sl&»] 5 lf_df@'&]} vm
BLIpAXeHHH —
Ennm.m rocY AapcTReHHbLIA
sxsamen no MATEMATHEE . [ P 1
B19. Hadpure 3gaueHHe S o2 )" tan (Brt+a)
EID 2014. Maremaruial BBIPAKACHHA L .
clopHHE IajaHHBE ; [ ] 1 cos(oc)—ti
sin| 78— |-—%—< an (o)
B.B. Kouarus, M. H. Kouaruua. 2 tan (Sr+o) AT sin (o) —1
= sin (n—a)—1 simplify (ans)
M.: Bremo, 2013. - 224c. ctg(o)=0. 25 1
ISBM 978-5-G99-65829-9 tan (o)
) Solution with CAS without DEPIEH Tormmten
s o tan{a}=0. 25
condition: .
k- TRERHPOBOIMNE (remark: ctg{a) must be tan (o) Lrantrt-me
SANAHUA 110 KYPCY .
MATEMATHKH written as 1/ftan{(a)) 4
; [9 ] 1 orBeT: ctg{a)=4
sin| Sr—o |-——=———
1. TPMrOHOMETPMA [ 2 - enww) W) @ ==—————= @
Mg Standard  Real Red = 40 Alg Standard Real Rad (| Alg  Standard  Real Rad (i
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eActivity: 1. TPUTOHOMETPUA

1.1. NpeobpazoBaHNA TPUrOHOMETPUYECKUX

A4 —
Bb|pa)|(e|-|y|y| & File Edit Action (%]
olalr[]=]] [
sin[g-n—a]—é
- 2 tan (5-m+o)
{1- File Edit Insert Action -1:1- File Edit Insert Action sin (z—o)—1 _
]205]&\. B ]m i ]_[ ]205[@» £ Iixﬁl% ,]_L =Sin[%.n_a] 1 ) [a File Edit Action (%]
direct computation with| ' En—i—fx [E)EIW|a=tan"(U.25l) i sin(—¢ f L b I H l B jrp 'J =
condition tan(o)=0.25: : s —sin(—oa) -1
N D a7 vr— sin[%-n—cx . sin {—a) 1
F 17 : LOLLL % LA = :
Sm[ " tan(5+a) Itan( D-I e sin (r—a) -1 COS(IOO tan (&)
sin{r—a) -1 = i i 0 { 4
cos{a) — 4 cimplify (ans) cos () @ ERROR!
sin(a) -1 o sin (7—a) -1 = Sorry, not equivalent
Z 3 : 4 i 4
direct computation with K Fga o
condition a=arctan(0.25): Txinalis tan () m.
: -1 tan~'(0. 25) sin (r—o)—1 -
(here in the CAS tan™(0.25) :
tan(0. 25)) t "[l] =|cos(cx)—7 sgle =l
meangs arc . 1 |_ an - | — ta)n(loc) =Cos(a).sin(oc)—1
in| sa=ol|=-—%——= —sin{—o)— :
sm[2n %) tan (5a+o) [ etan [ approx{ans) - 1 Sin(fxs;lfia)
sin (x—o0 -1 % a\ 0.2449786631 PP a——————— P
¥pi(isin ! A0 = cosla
.5 sin[gn—a]—é sin (o)
17 2 tan { Sr+or) FihE
TVIT . gin (r—o) -1 = 1
| A " | N | ] | _—
Alg Standard Real Rad | @@ Alg  Standard Real Rad @ W _=4 a8
Exp:((sin¢¢(9)/(2))-n-o)~C(1)/(ta] @

Prof. Dr. Ludwig Paditz Page 20 27.10.2016
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2. AINIMFCEBPA

2.1. MMpeobOpa3oBaHUA nppauUoOHarnbHbIX U
CTerNneHHbIX BbIpaXXeHUun

eActivity:

t:'r File Edit Insert Action -l:i File Edit Insert Action -l:i File Edit Insert Action
mjfer] s [a]y LW SEROEED AN EEIREBEEEN S
Eunnmu rOCYARPCTBeHHLIA , 2.1. IMpeoGpazoBaHHA 3 3 m,(_o_ 03)1/3 3
akzanmieH mo MATEMATHHE HPPALHOHANLHBIX H
CTelleHHBIX Bblpﬂ}l{eHHﬁ —%
EI's 2014. Maremarmuias e
30 Q.(— 0.333333333, |
cOopHHE SafgaHH# B2. Brrumciamure 0..3¢%=0.03) |z|
B. B. Kouarusn, M. H. Kouaruna. 3/0.9+3/-0.03 ERROR:Non—Real in Calc
- complex mode:
o . = i 3 3=
Mos Swexady 20lgs ~d2%e Solution with CAS: y B d =008
ISBN 978-5-G99-65829-9 . .
- (remark: in Germany 3.[l+v'§.J]
1= 3/-0.03 is no real 2 2
10
1. TPEHHPOBOUYHBIE number ) approx (ans)
3ANAHUA 10 KYPCY real mode: 0.15+0.2598076211j
MATEMATHKH 3/0.9-3/-0.03 3m,(_0_ 03)0- 333333333H
3 i
2. AJITEBPA | ~10 0.15+0. 2598076211+ j
Mg Standard  Cplx Rad (m ~Alg Standard Cplx Rad | @m Alg Decimal  Cplx Rad | @m
Prof. Dr. Ludwig Paditz Page 21 27.10.2016
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eActivity: 2. AINIMFCEBPA

2.1. MMpeobOpa3oBaHUA nppauUoOHarnbHbIX U
CTerNneHHbIX BbIpaXXeHUun

UNIVERSITY OF APPLIED SCIENCES

Prof. Dr. Ludwig Paditz

£ File Edit Insert Action # File Edit Insert Action £ File Edit Insert Action
ezl jarj w0 | [(BlEfee]E [ w | (B f]ee] e e e
2.1. IIpeobpazoBaHHA 2| 3(@_3.4\/@) il _5'k g —o+lb*] } 2|
MPpPaIMOHAJNBEHEIX H ATab 37D 1
CTENeHHLIX BhIpaKeHHH 5-(b2) 4
[ l] SoW—f
4
BA7. YOpocTHTe BRIpaXKeHHEe —3- \"E—S*(a-b)l simplify (ans | b>0)
—3.d [a. i 5
A othmb] 3+vb=(a-b) 4 i
=3 ! OTBEeT:
4fa-b-3+Vb 3(vVa-3-4/a'b )
a_. 58 ) Vb 'a=[7+%]'b
832 jab—3-vb remark:
1 58
it 7+_
S 4 81
Solution with CAS: —3-[@—5-(1)2) ] -
(remark: in CAS write 1 81
58 2 4 58 _. 58
™81’ 3.5_% 7128.7.58
= >
suppese: a0 sand b0 simplify (ans | b>0) 406 _ 406
- 81 81
" Alg  Standard  Cplx  Rad am  Alg  Standard Real Red | W " Alg  Standard Real Rad | @@
Page 22 27.10.2016
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2. AINIMFCEBPA

2.2. UppaumoHarnbHble ypaBHEeHUSA

1/

UNIVERSITY OF APPLIED SCIENCES

eActivity:

2.3. Npeobpa3oBaHusa norapnpPmMmmnyecKkmx BbipaxeHUN

£ File Edit Insert Action

2.2. HppanmoHanbHLIE
¥pPaBHeHHA
B19. PemMTe ypaBHeHHe

y x2+3x—4+

Vx3+12x2-11x-2=0.
Solution with CAS:

solve (X2+3x—4=0 y X

solve (xS+12x2-11x-2=0, x)

{x=—4,x=1}

CREROEEEE

£ File Edit Insert Action

£ File Edit Action

E3

JorapHdbMHUECKHX
BhIPpAKEeHHHA

B17. Haipure zHaueHHe
BRIDAXKCHHA
(1035(36) +10g5(2) —1035(8) )

1
°1°89[%]
Solution with CAS:

(1035(36) +log5(2) —1035(8) )‘P!

ElREREBEE0 .

[e]e]x[[=]]

= 1035[36-%] +logg[21—5]

=log5(9) °lo': s

=10g5(9) °(—' 2
=log5(9) +[—1039(52) ]
=log5(9) +(—2)°logg(5)
=In(9)

+(=2)-logg (5)

(1035(38) +log5(2) —1035(8) )

-

. _=J/ie1 13 __¥isil.| m(5)
x=1, x= i e [ b—
2 2 2 _[2-ln(3)+2-ln(2) 2-1n(2)‘i =ln(9).(_2)'ln(5)
- In(5 ms) ,»
solve(‘J‘X2+3x—4+\fx3+12x2—i!5 n(o) In(3) L | _:12(5) A
ix=1} simplify (ans) .
oTBeT: xX=1 -9
" Alg  Standard  Real Rad am  Alg  Standard  Real Rad | @l |Exp( log(5,36)+ log(5,2)- log(5,8)) <

Prof. Dr. Ludwig Paditz
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eActivity: 2. AIIMFCEBPA

2.4. lorapupmunyeckue ypaBHeHUs1 U HepaBeHCTBa

£ File Edit Insert Action £ File Edit Insert Action £ File Edit Insert Action
el =B [(alle]s ]| (Bl a3
2.4. Jorapubmuueckne [ L my"dl"b() , 2| logo_ le(m) for x=100 is I
ni{x X -
YPaBHeHHS H HepbaBeHCTBa [ nei0) +1 ] -ln[—wo ] 5 not defined!
ln[i] - logy g15(10) 1x=100
C87. PemiMTHe HEpPaBeHCTBO 10 : _
log (10) +log(10x) solve{ans, x) Undefined
Uslx <2 {0<x<1, 10<x£1000} Lo et
log (10) b ¥ e 1
0.01x ,
Undefined
Remark: x#100, log (10) +log(10x)
. . . 0.1
Solution with CAS: 108y 1,(10) for x=100 is oy =100
(Remark: 1g(...)=log(...)) U 0.01x
logg 1, (10) +log(10x) mot:defimed| 0
= 1 10 =100
log an <2 %8g, 0110 I lim _(log (10))
0.01x >100* 0.01x
— Undefined X
!‘il-(ln(x)—2-ln(5)—2-ln(2))<2 s
[ 1(x)-In(5)-In(2) = 1080_ IX(IU) <log(10x) ———
._-I . xX= 3
simplify (ans) logg 1(10) x-)hln&O' (1080.01)((10) )
Alg Standard Real Rad | Alg Standard Real Rad 1| Alg Standard Real Rad LT
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eActivity: 2. AIIMFCEBPA

2.5. [NloKka3aTtenbHble ypaBHEHUA U HepaBeHCTBa

£ File Edit Insert Action e E|:||t Zoom Analysis @ [-X-J £ File Edit Insert Action
(e o] s [a] ] 3 0 B ) B B3| 6r] B B[4
2.5. IoxkazarennHsle SheetﬂSheetZTShEEtS|Sheet4TShEEt5! <12
ypapHCHHMA H HepaBeHCTBa / x+2 [ ! ] -
Wi= 5 - im |[[=] -3
I = — 2927 V19
B22. CKoNBKO NIennIxX 3 : -
yHcel BXOAHT B 00MACTH [Jw2:0
onpeneleHHA DVHKIIHKA [(l¥3:0
S v1{0)
x+2 [ ly4:0 0
x—2 “y5:0
- [%] 3 2 LY y1(1)
2+V6
Solution with CAS: %
2
x+2 solve ( [l] =3,x)
1 x=2 3
Define v1(x)= [§] -3 {x20}
done B z 3 o solve(%zl, x)
2D—graphic 'Y'%".: . E3 . [0<x<2}
alg Standard Real Rad _@I Rad  Real _!:EI _Alg Standard  Real Rad @ :EI

otBeT: 2 (x=0, x=1)
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UNIVERSITY OF APPLIED SCIENCES

eActivity: 3. JJIEMEHTbI MATEMATUYCKOI'O AHAJTU3A
3.1. NMpousBoaHasa pyHKLUN

£ File Edit Insert Action & File Edit Insert Action (%]
el [e[w-B | [(BlE]e] s ] -
ENMHEIA TOCYAaPCTBEeHHBLIH C80. Hainure MHOXecTBO | sheet? |Sheet? |Sheet3 [Sheet4 [Sheets |
axzanien o MATEMATHEE | IHavYeHHA $YHEIHHA Miv1l=h(x) ] ')
' h(x)=2Vx+14+V6—x. CIy2:0
ET'a 2014. Matemaruxa: _ [l¥8:0
cOOPHHK 3afaHMi Solution with CAS: [y4:0
B. B. Kouarun, M. H. Kouarusua. Define h(x)=2Vx+14+VB—x [ ]¥5:0
= done [ly8:0
M. Bremo, 2013, — 224c. fMin (h(x), x) __! 1y7:0 |
I[SBN 8978=-5-6989-65829-9 {MinValue=2+-v5, x=—14} EEREREREE *;_j,___‘_\ |
;_“T::H;i;{)?;,?::“ fMax (h(x), x) i E;
g {MaxValue=10, x=2} 6F
3ANAHHA MO KYPCY 5l
MATEMATUKH - . T s
graphical solution Taim sl
3. SJIEMEHTH MATEMATH- ! Pl [l 1 |
YCHOI'O AHAJIA3A S L T el . '-&x
3.1. Mponssonnan dymwcumu [ il e 0 -. J% %]
Al Standard FReal Rad (W Mg Standard Real Rad @ (@@ Rad Real @

oTtBeT: 2V(5)<h(x)<10
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UNIVERSITY OF APPLIED SCIENCES

eActivity: 3. JJIEMEHTbI MATEMATUYCKOI'O AHAJTU3A
3.1. NMpousBoaHasa pyHKLUN

% Edit Zoom [Analysis (%] £+ Edit Zoom Analysis ¢ (] £ File Edit Insert Action
|Y15-.. =E Trace Elﬁgﬂ’ |Yl | | Igﬂ| ....... mﬂ if_\ji’-L ! E | 205|Qﬂ\b| B | Ml—w— "—‘
~—— Sketch 5 P ——— .
yISh(x) | |GZ8olve x-Cal/y—Cal " SIERgEY T T T analytic solution for i
[T TT 11T | Modify |Root ITTTNT —14<x<6:
T | Min 4 (hx))=0
i—| Max dx
| Min —(Vx+14-2-V—x+6) _
| | fMax 2V x+14 -V —x+6
| |¥-Intercept = (Vx+14-2+v —x+BE|
i 2V x+14V—x+6 |
T k -
e —VxF 1A +2V—x+6=0
1 Inflection
| | pigtanpe solve (ans, x)
| | mffiny2dy {x=2}
e o o B o e T = dx—z(h(x)) | x=2
_1.
! _ 5
| 1 | I L d ! Lo /- Mln | — I Ll I Lo L4 Max —m
¥e=—14 yc=41 472136 ¥C=2 yc=10 .
(%[ (%[ ® Maimum/
Rad  Real T m Rad  Real T om " Alg  Standard Real Rad | @

otBeT: 4.472136=<h(x)<10
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eActivity: 3. JJIEMEHTbI MATEMATUYCKOI'O AHAJTU3A
3.2. NMepBooOpasHasn (pyHKUUMU

Opportunities and methods of using ClassPad H] |7 TEGHIK OND WIRTSOHAFT

£+ File Edit Insert Action & File Edit Insert Action & Edit Zoom Analysis e IX]
B]i]e[ 8 [#[v]-T B [a]ér] B Al 0y 7 7 ) 2 RV 2

EnMHBIH rocypapcTBeHHbIA 3.2. [IeprooGphsnan Sheet1 TsheetzTSheetaTSheet4TSheet5}

akzameH mo MATEMATHEE | | DYHEIHH B yl=x2—0.x3+6x2—qext] =
BY9. HadpauTe nmomann M v2=0 —

Elrs 2014. Maremaruia: $urypsi, orpaHuueHHOH W x3=0 —

cOOpPHHE 3a0aHHHA JIMHHAMH W x4=1 —

B.B. Kouarun, M. H. Kouaruna. y=x4—4x3+6x2—4x+1, [ x5:0

= x=0, x=1, ¥=0. [xs6:0

M.! Dmcnmo, 2013. - 224c. Cwmen

ESEN WEBrInbI=03529-4 Solution with CAS:

fMin (x2-4x3+6x2—4x+1, x)

. TPEHHPOBOUYHBLIE {MinValue=0, x=1}

BAIAHHA N0 KYPCY f 43P 46x 2 ax1dx x
MATEMATHKHX 0
3. BJIEMEHTBI MATEMATH= 1
YCKOIO AHAJIH3A 5 1A
[ Alg Standard  Real Rad -‘.Im Alg Standard Real Rad | (m Rad Real Lo

otBeT: 0.2
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UNIVERSITY OF APPLIED SCIENCES

eActivity: 3. JJIEMEHTbI MATEMATUYCKOI'O AHAJTU3A
3.2. NMepBooOpasHasn (pyHKUUMU

# File Edit Insert Action & Edit Zoom |Analysis| ¢ (%] & Edit Zoom Analysis &
ai]e] e [l 7 CEICEE ) D R 1 ) B FA =
Sketch 4 :
Bll. Berumcamre 3vV2S, rme Sheet1|Sheet? {ETsaive v—cal/y-Cal  * Sheet1 TSheetzTSheetSTSheethSheetE}
S — nmomans PHUrYpEI, [vl=vx Modify |Root [vl=vx ]
OTpaHHYEHHOH JIHHHAMHA [y2=va-x Min [y2=va—x ]
y:\f;, v=v 4-x, w=0. m v3=0 fM':ixn m v3=0 [
M v4=min(y1(x), ¥] fMax B y4=min(¥1(x),v¥2(x)) 1=
Solution with CAS: gy&ﬂ y-Intercept gy&u
4 ¥6:[0 ; vB:0
[ min (VX , va—x ) dx S Intersection .
0 Jdx Integral >
37712361686 Jdx Root Inflection
Jdx Intersection Distance
approx (3v2S) 1/ 202 dx
16 -
2 4 0 1 2 3 4
f \de+f vV d=xdx .
0 2 —Ir -
Lower=0 Upper=4
842 ol Jdx=3. 77123617
3 O
Alg Standard Real Rad | m Rad Real T Rad Real T
oTBeT: 16
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eActivity: 3. JJIEMEHTbI MATEMATUYCKOI'O AHAJTU3A
3.2. NMepBooOpasHasn (pyHKUUMU

£+ File Edit Insert Action £+ Edit Zoom Analysis e £+ Edit Zoom Analysis e
Azl 8 [ae [T N EEREE = W EEI EE A EE
€C20. Hamamre nnomann Sheet1 TSheetZTSheetSTSheethSheetE} Sheet1 TSheetzTSheetSTSheethSheetE}
$bUrypsi, orpaHHUYeHHOH Mv1=2_g.x+5 (S Myl=x2_gux+5 [
JIHHHANH

M y2=5-2.x—x2 = M y2=5-2.x—x2 =

y=x2—8x+5 H y=5—2x—x2. [y3:0 [y3:0

[¥4:0 []v4:0
Solution with CAS: Ty5:0 y5:0
Solve(x2—6x+5=5—2x—x2, x) [[]¥6:0 []v6:0

{x=0,x=2} _—

2
[ (5—2x—x2)—(x2—6x+5)dx
0

]
OTBEeT: 2+% ol
Tl —dar
graphical: Integral interselEI . —Al

w|eo

o Hmmh\L
i

Y1~ ey %666667 Biss 56608567
: % %
Alg  Standard Real Rad | m Rad Real T m Rad Real T

oTBeT: 2+2/3
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eActivity: Il. TPEHUPOBOYHbIE 3AO0AHUA U3
PA3OEJNIOB MATEMATUKH

1. PAUMOHAITHbIE HEPABEHCTBA

ﬁ'r File Edit Insert Action & File Edit Insert Action & Edit Zoom Analysis & (%)
B [i]é] B [ar]s I*Lﬂ_ RN G EREEE
EnuubiA rocyaapcTBeHHLIA 1. PAIIMOHAJIHBIE Sheet1TSheetZTSheet3TSheet4TSheet5}
axzanmieH mo MATEMATHEE | HEPABEHCTBA B v1=4ex244.x41 i
| ly2:0
EI'a 2014. MaremartHia: B6. PemmTe HepaBeHCTBO y3:0
:‘;‘T?{j:a:;f l':lufl Houaruua. 4X2+4X+1£0' ' 'éym .
L ly5:0
i _— Solution with CAS: Cly6:0
ISBN 978-5-699-65829-9 solve (4x%+4x+150, x) yl:z.';zﬁu e+l 7
1
1. TPEHHPOROUYHEIE factor(4x2+4x+1)
JAJNAHHA H3 PA3JEJIOB (2.X+1)2 . x
MATEMATHKH T F i
1. PAIHOHAJIHBIE graphic solution L we=—0.5 B y=0 Min
| HEPABEHCTBA 7] BB
Mo Standard Real Red = (W Alg Standard Real Rad | (@ Rad Real L

otBeT: -1/2
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eActivity: Il. TPEHUPOBOYHbIE 3AO0AHUA U3
PA3OEJIOB MATEMATUKA

1. PAUMOHAIIHbIE HEPABEHCTBA

E@

¥ File Edit Insert Action Lo E|:||t Zoom Analysis & Lo E|:||t Zoom Analysis &

B[] e [a S 73 BV ) 2 [ =

Sheet1 TSheetZTSheetBTSheettlTSheetE}

x‘rﬂ
¢ [

™
[ e

B38. HadauTe KOpeHL YH(x"2-9)
2_ Ko=3-x+2
VPpaBHeHHA Xzﬂﬂl, 3’1=27 f—
x“-9 x“-9
YIOBNEeTROPAIONIMA HepaBeH— Xz(l- 5 feeeed
ctey F(5-2x)>—(6.5-3x). (1x3:0
Solution with CAS: [Jx4:0
solve (—(5-2x) >—(6. 5-8x), x) | 1x5:0 |
3 [l EE 4
(x5}

2_

solve ( Xzﬂﬂ], x)
x“-9
{x=1,x=2%

2

X°-3x+2 _ 3
solve( x2—9 _0|X<2'X) 0 Root

yC=
{X=1} | | %

Alg Standard Real Rad | (@ Rad  Real Tom Rad  Real Tom

oTBeT: 1
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UNIVERSITY OF APPLIED SCIENCES

eActivity: Il. TPEHUPOBOYHbIE 3AO0AHUA U3
PA3OEJIOB MATEMATUKA

1. PAUMOHAIIHbIE HEPABEHCTBA

¥ File Edit Insert Action f# Edit Zoom Analysis e £+ Edit Zoom Analysis ¢
=1 ) (00 G0 2 S50 I 8 ) () 9 |
B39. Cpejst peleHHA ypau— Sheet1TSheetZTSheetETSheetﬂSheetﬂ
2x—2 _ x+3 Mv1=2X22, %43 —
HeHHA — - +———=5 HaAgHUTe x+3 x-3
x+3 x-3
My2=5 ]
Te, KOTOphIe He ¥I0OBJICTBOP—
AT HepaReHCTBY y32—X2—7'X+8 =1
—x2-7x+8<0. [ly4:0
Solution with CAS: [ Jy5:0
solve(zx 2+ﬂ =5, x) s
x+3
{x=—6,x=5}
judge (—x2—7x+8<0 | x=—8)
-2 -1 L
FALSE :
judge (—x2-7x+8<0 | x=5) /
TRUE i
7 ¥C=—6
oTBeT: x=—6
4lg Standard Real Rad | @ Rad Real | m Rad Real Tom

oTBeT: -6
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eActivity: Il. TPEHUPOBOYHbIE 3AO0AHUA U3
PA3OEJIOB MATEMATUKA

1. PAUMOHAIIHbIE HEPABEHCTBA

#+ File Edit Insert Action e E|:||t Zoom Analysis ¢ lx] £ Edit Zoom Analysis e IX]
D EEEE B E EEREE 7 0 EE EE) B EE
C60. Pemmute HepaBeHCTBO Sheet1TSheetZTSheetSTSheetﬂSheetﬂ ¥1=(204x—x"2)“(1/2) / (2-x-3) ¥
ﬁ ¥2=(20+x—x"2)"(1/2)/ (x—B)
\f20+X-X2<‘J20+X-X2 M y1=Y20+x-x" (— L T
2x-3 ~  x-6 - 2:x-3 g
Solution with CAS: My2= Vv 20+x—x2 —
\/ 7 \f 3 x—6
solve( 20+x—x < 20+x-x . 3
2x-3 - x—6 l MX3=§ [anna]
3
{x=—4, x=5, —3sx<§} [x4:0
Ty
solve (V 20+x—x< =0, x) 3
{x=—4,x=5} I
solve( 1 1 X) S IS“—Q = w i
2x—-3"x-6’ i H
—af :
_ 3 I W
{ 35)((2,6()(} i
3 S\ L -
oreer: x=—4,x=5,-3<x<{ . Xc=—3 yc=—0./31427
| 2 BE BE
Alg  Standard Real Red | (m Rad  Real | Rad  Real -

oTBeT: X=-4, Xx=5, -3sx<3/2
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UNIVERSITY OF APPLIED SCIENCES

eActivity: Il. TPEHUPOBOYHbIE 3AO0AHUA U3
PA3OEJIOB MATEMATUKA

1. PAUMOHAIIHbIE HEPABEHCTBA

£+ File Edit Insert Action £+ Edit Zoom Analysis & (%] £+ Edit Zoom Analysis & (%]
DR A EEREE O EEEREED
C62. PemmuTe HepaBeHCTEO Sheet1 [Sheet2 [Sheet3 [Sheet4 [Sheet5 | 45_"
! _vx2-1+(x%+g-x-18 | sl
[ﬂyl— |
Vx2-1x (x2-5.x+6)- (3 ol
(x2+3x-18) (4x2-4x+1) <0 - _?y2:|] an}
(x2-5x+6) (3x2-8x+14) [l¥3:0 25
| |¥4:0 agh
Solution with CAS: L y5:0 151
dwlo 2 _ : —— s 1ot
solve ( 1X 12(:( +3x 18)2(4)( > iﬁ- el
(X —5x+6)(3x -8x asl x
h— 1 1 1 1 o N 1 1 1 1 1
{-B=x=-1, 1=x<2} gg: 7 B E—r—a—2T1g 2 3 4 5 6
zor l
15r Ligk
oTBeT: —bx<x=-1, 1=x<2 1or
S T = T8¢
2 o J Laa}
graphical solution - —10f
EIE EIE
Alg Standard Real Rad | @@ Rad Real Lo Rad Real Lo

OTBEeT: -6SX<-1, 1SXx<2
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1/

eActivity:

Il. TPEHUPOBOYHbIE 3AO0AHUA U3

PA3SOENOB MATEMATUKH
2. ACCNEAOBAHUE ®YHKLIMA ANEMEHTAPHLIMU METOAMM

£+ File Edit Insert Action

£+ Edit Zoom Analysis ¢ (%]

Alia]ee] s [ [OT T

S EEREED

B45. Ha#pauTe HaHMeHbIIee
3HaueHHe PYHRIHH
y=log1 (81—)(2) .
3
Solution with CAS:

fMin (log | (81-x2),x)
3
{MinValue=—4, x=0}

log1 (81—)(2)

Sheet1 [Sheet? |Sheet3 [Sheet4 [Sheet5 |

.2
[ﬂy1=logl(81 X ) —
3
L ¥2:0
| l¥3:0
| |¥4:0
L ¥5:0

HOCHSCHULE FUR
TECHNIK UND WIRTSCHAFT

UNIVERSITY OF APPLIED SCIENCES

£+ Edit Zoom Analysis ¢

(%]

7 0 EE ) B

pefle

Sheet1 |Sheet2 [Sheet3 [Sheetd [Sheet5 |

_.2
My1=logl(81 X ) —
3
| ly2:0
| l¥3:0
| |v4:0
L ly5:0

1 fal Hm

vl=log(1/3, 81-&72)

3 P T R R S S S S T : T TR P T R R S S S T : N T
—1i0 of 10 10 of 10
—In{—x2+81) k - J/ g'{hu_—il))
In(3) i r

—11E —11E Min

otpeT: v=—4 for x=0| : B 1c=0 3 0E
Alg Standard Real Rad (i) Rad Real T Rad Real I

oTBeT: y=-4 for x=0
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eActivity: Il. TPEHUPOBOYHbIE 3AO0AHUA U3
PA3OEJIOB MATEMATUKA

2. ACCNEAOBAHME ®YHKUWUWU SNEMEHTAPHbIMWU METOOAMM

£+ File Edit Insert Action o] E|:||t Zoom Analysis e |x| o] E|:||t Zoom Analysis |x|
e 8 afo B | [E]w]es]es] e T EE |EE| """" =
C81. HadpguTe MHOXECTBO Sheet1 TShEEtZTShEEtSTShEEHTShEEtE}
IHaYeHHA bYHKIHH My1=log3(x—|x|+3) f—
y=logg(x—|x|+3) . My2:0
L ly3:0 1 ) 1
Solution with CAS: | |¥4:0
L ¥5:0 _at
fMin(log3(x—|x|+3) X) L |¥6:0
{MinValue=—°°, x=—%} 553 B
fMaX(log3(x—|X|+3) y X) l
{MaxValue=1, x=1, x=%} = [ll ol T =z 3 4 & .
_4_
bTeeT: —c0(xx1 i
graphical solution 4 -7
B EAEE
Alg Standard Real Rad | @@ Rad Real Lo Rad Real |

oTBeT: -0 <X<1
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eActivity: Il. TPEHUPOBOYHbIE 3AO0AHUA U3
PA3OEJIOB MATEMATUKA

2. ACCNEAOBAHME ®YHKUWUWU SNEMEHTAPHbIMWU METOOAMM

£+ File Edit Insert Action £ Edit Zoom Analysis & (%] £ Edit Zoom |Analysis| ¢ (%]
B[3]e] B Tac ] R EI B E E L ] W e Trece 3 EE
et :
C82. HaligMTe MHOXKECTEO Sheet1TSheetZTSheetSTSheethSheetS} Sheet1 |Sheet2 1G-Solve x-Cal/y-Cal  »
FHaYeHHA PyYHRKIAH _12 _ |Modify |Root
12 Myl:[l] 3-sin(x) [ My]_:[l] 3==mriay Min
1y 3-sin(x) 2 2 Max
3’=[§] . (y2:0 (y2:0 fMin
Solution with CAS: [Jy3:0 (y3:0 fMax
12 (ly4:0 [Jv4:0 y=Intercept
3-sin(x) 5:0 5:0
fMin ( [%] s X) Ly _Y Integral »
. y1=(1/2)"(12/ (3¥%sin(x))) v1=(1/2)* (127 (3% | flaction
{MinValue=ﬁ, x=2+x+constn ( IH Distance
12 N N N 21002 dx
fmax( [l] 3_5111(:'() X) 11 -1 —11,0.0TI5E] 0 11
2 1
{Max‘u’alue=% , X=2s+m+constn ( 1’: Max Min
xc=—T7. 853982 yc=0.125 xc=—10. 99557 yc=0.015625
‘graphical solution Héi:ﬁ EAEE AR
Alg Standard Real Rad | @@ Rad Real L Rad Real T am

orBeT: 1/64<x<1/8
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eActivity: Il. TPEHUPOBOYHbIE 3AO0AHUA U3
PA3OEJIOB MATEMATUKA

2. ACCNEAOBAHME ®YHKUWUWU SNEMEHTAPHbIMWU METOOAMM

£ File Edit Insert Action £ File Edit Insert Action £ Edit Zoom Analysis e (%]
SREDEEEE R EEEREED
C83. IIpu KaKHMX 3IHAUEHMAX dx ~ 77T at¥
P 5
a dyHKUHA y=x2+(a—2)x+% 2ex+a=2=0
solve (ans, x)
He INPHHHMAET OTPHIA— a1 I e N x
g {x=—+1} T EEua55 ohlz /dcE 6 7
TeJIbHBIX 3IHAYCHHH? 2 X
- -2
v(x) Ix=Ta+1 —at
Solution with CAS: _al
2 -
Define v (x)=x2+(a=2)x+0. 25 [%_1] _(3_2).[%_1]+i By [
done o Sheet1 [Sheet2 Sheet3 [Sheet4 [Sheet5 |
simplify (ans)
i'[Y'[Ini)]l=l] —(a=1)+(a=3) M y1=x24(a-2)-x+0. 25 (=
dx —_— :
_ 4 L |v2:0
2+x+a=2=0 solve (ans=0,a) [J¥3:0
solve(ans, x) {1<a<3} Mya:0
{x=_7a+1} orper: 1Za<j| Cy5:0
-a dynamic graphical solution Héi:ﬁ | lv6:0
Y(X) |X=T+1 |4z 7= [1
Alg  Standard Real Rad | (m Alg  Standard Real Rad | (@ Rad Real T

orBeT: 1<as<3
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eActivity:

1/

Il. TPEHUPOBOYHbIE 3AO0AHUA U3

HOCHSCHULE FUR
TECHNIK UND WIRTSCHAFT

UNIVERSITY OF APPLIED SCIENCES

PA3SOENOB MATEMATUKH
2. ACCNEAOBAHUE ®YHKLIMA ANEMEHTAPHLIMU METOAMM

£¢ File Edit Insert Action # File Edit Insert Action £ Edit Zoom Analysis ¢ ['X'l
=1 6 653 1D 73 2 K2 0 e (=1 6 3 I 72 2 2 o e 751 7 5 () RN 2
C86. Ipu KakoM IHAYCHHH di (—x2+dx4a) =0 Sheet1 TSheetZTSheetSTSI;eettlTSheetE}
a obmacThs oIpefelIcHHA _ Mvyl= 6 ]
byHKIHA —2-x+4=0 (-x2+4-x+a) ~ +Vx-3
solve (ans, x)
’ 1
y:B‘f—x2+4x+a+m {x=2} M y2= 6 [P
. PN (—x2+4+x—2. 5) +y
COCTOHT H3 OHOH TOUKH? d2 2
—2(—)( +4x+a)<0 1
dx M y3= 2 E | JIC]
Solution with CAS| —2¢0 (-x2+4.x-2.8) "+
d ¥
&(—x2+4x+a) =0 Define v1 (X)=6‘|" —X2+4x+a+\f’|E| )
—2ex+4=0 done L N\
solve (ans, x) solve (—x 2+4x+a=0|x=3, a) ~
{x=2} {a=—3} x
d_z; (—x2+4x+a) <0 oTBeT: a=3 i = 3 X 1
dx dynamic graphical solution |+ 10 -1 10
_2¢0 | C - T
Alg  Standard  Real Rad ) Alg  Standard  Real Rad 1 Rad Real |
orBeT: a=-3
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eActivity: Il. TPEHUPOBOYHbIE 3AO0AHUA U3
PA3OEJIOB MATEMATUKA

3. TEKCTOBbIE 3AO0A4YA

£ File Edit Insert Action £ File Edit Insert Action

lﬂ[m..- B [ar]uy L'- HERBDEEDE

E.EI.HHBIH rocyYnapcTReHHLIA B32. Cymma neyx uMces

axzamen mo MATEMATHKE | papHa 1100. Hampwure
Haubonbllee |3 HHX, eCJH

El3 2014. Maremarmxat 6% onHOro M3 HUX pPaBHEI

cOOpHHE 3agaHH# 9% npyroso.

B. B. Kouarun, M. H. Kouaruna.
= Solution with CAS:
M.: Smemo, 2013, - 224c.

ISBN 978-5-699-60829-9 x+y=1100
0. 06x=0. 05y

X, ¥
{x=500, y=600}

. TPEHHPOBOYHLIE

SANAHHA H3 PAZNEJIOB solve ({x+v=1100, 0. 06x=0. UEH
MATEMATHEKH {x=500, y=600}
|3. TEKCTOBBIE 3AJIAYM || oTBer: 600
Alg Standard Real Rad (i Alg Standard Real Rad aml

otBeT: 600
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eActivity: Il. TPEHUPOBOYHbIE 3AO0AHUA U3
PA3OEJIOB MATEMATUKA

4. YPABHEHUA U HEPABEHCTBA C MOAYJIEM

& File Edit Insert Action & File Edit Insert Action & Edit Zoom Analysis & (x]

B[] e [ac iy a[:z]er] B [a [ HEEEREED

EnMHBIA rocyaapcTBenubin B6. Pemmrte ypaBHeHHe Sheet1 [Sheet? |Sheet3 [Sheet4 [Sheet5 |

axsamen mo MATEMATHKE | |2sin(x)-1|=3. B orBeTte Mv1=|2-sin(x)-1| (—
VEAEHTe HaHMeHLIIHHA M v2=3 [

El'3 2014. Maremarnixa: MOJIGKHTEIHEIA KOpeHb L lv3:0

cOopHHK 3IajaHHM (s rpaaycax). [y4:0

B. B. Kouarsu, M. H. Kouaruua. . |¥5:0

= Solution with CAS: H

M.: Omconmo, 2013, - 224c. solve (| 2sin (x)—1|=3, x) |vT7:0

ISBN -978-4-609-65820-0 {x=360-constn (1)-90, x=360-»]
i sea(360-k-90,k,—3,3, 1)
{-1170,-810, 450, =90, 270

II. TPEHHPOBOYHHE seq (360-k+270,k, -3, 3,1)
SAIIAHHA W3 PA3JEJIOB {-810,-450,-90, 270, 630, 9»|
MATEMATHEH

4. YPABHEHHA H oreeT: 270

HEPABEHCTBA C MONYJIEM [0 [ aranhinal_solution [v1]

Al Standard Real Deg (W Alg Standard Real Deg | (@

otBeT: 270°
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Il. TPEHUPOBOYHbIE 3AO0AHUA U3
PA3OEJIOB MATEMATUKA

4. YPABHEHUA U HEPABEHCTBA C MOOYNEM

£+ Edit Zoom Analysis ¢

eActivity:

Lo E|:||t Zoom Analysis &

£ File Edit Insert Action

B [i%]oe] 6 A2 v | W [ | e | BB
B25. YKaKHTe cepelHHY Sheet1 TSheetZTSheetBTSheettlTSheetE}
HPOMEKYTKA, HBJIAIIIErocH Hyl= [4ex+1| .
pellicHHEeM HepaBeHCTEA [2]

| 4x+1]
(57 =4

Solution with CAS:

solve([f] Zg,x)
-1eeel]
—-140.5
2
_1
4 5 l/ Mai y-Cal
oreet: —0.25| xc=—0.25 c= : xc=—0. 29 ye=1 -
| | FTTR EIE EAEE
Alg Standard Real Deg (m Deg Real T Deg Real |
otBeT: -0.25
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eActivity: Il. TPEHUPOBOYHbIE 3AO0AHUA U3
PA3OEJIOB MATEMATUKA

4. YPABHEHUA U HEPABEHCTBA C MOAYJIEM

£ File Edit Insert Action £ File Edit Insert Action £+ Edit Zoom Analysis & (%]
A 3] o] B |24 SRR M I EMEEREE S
C71. PemMTe HEpABEHCTEO SIMPITY URF[[FXFZTFX=ITHX P Sheet1 [Sheet? |Sheet3 [Sheet4 [Sheet5 |
- —2+x+4<8-x—32 - - —_—
|X+1|+|X+2|+|X—1|+|X—2| _ o [!]3’1—|X+1|+|X+2|+|X 1|+|}|E[ 1
solve(ans |x<-1 and x=-2,x) M v2=8-x-32 —_—
<8x-82. No Solution 1y3:0
simplify ( |+ 1 [+[x+ 2+ |x— 1|+ x-}»] ya:0
Solution with CAS: 6<8x—32 —
TR l¥b:0
SO]V9(|X+1|+|X+2|+|X—1|+|X_2||E| solve (ans |x<1 and x2-1, x) iBD
{x>8} No Solution : IEVT:D
. . Vi
graphical solution [ Smplify Cc+1 |+ ok 2|+ x-1]+[x> STabr Db F=n
critical points! x=-2, x=-1, Dex+4<8ox—372 y2=8+x— a0l
x=1, x=2 solve (ans|x<2 and x21,x) appr re,az)
No Solution 20r :
SImplify (|x+1 |+ |x+2[+[x—1 |+ |x-}» simplify (|sc+1]+]x+2]+/x-1 |+ x> o /]
—dex{8+x—32 de<ex—32 _2'0 —Ii.5 —Ii.D _'5 o 5' :l'ﬁ.ItEll'E_ECﬁ'B;
solve (ans|x<-2, x)| solve (ans | x22, x)| ¥Cc=8 —10r A:gz
No Solution {x>8} ESEE
Alg  Standard Real Deg | (@ Alg Standard Real Deg | (@ Deg Real Lo

oTBeT: X>8

Prof. Dr. Ludwig Paditz Page 44 27.10.2016



Opportunities and methods of using ClassPad H] |7 TEGHNIK NG WIRTSOHAFT

UNIVERSITY OF APPLIED SCIENCES

eActivity: Il. TPEHUPOBO4YHbIE 3AO0AHUA U3
PA3OENIOB MATEMATUKW

4. YPABHEHUA W HEPABEHCTBA C MOLYJIEM

# File Edit Insert Action £+ Edit Zoom Analysis e (%]

Bia]e e [a[w - T 7 B E R EE O
C72. PeumnTe HepapBeHCTEO Sheet1 |Sheet2 [Sheet3 [Sheetd [Sheet5 |
JX2+4X+4+V{X2+8X+9+ MYI:\/XZ+4-X+4+V{X2+B-’[—‘
Vx2+8x+16 <4x+4. v] Y§= D“‘X” —
L |¥3:
Solution with CAS: Ly4:0
_¥5:0
| |v6:0
SOIVG(JX2+4X+4+\/X2+8X+9 +\|E .m0 00
{x>5} ¥1=[(xBrd-x+4) ~ (1 FBk-
graphical solution I -

simplify (\fx2+4x+4+\fxz+8x+5|:

| | | | | | } | Iia P

LLL t |

|x+4|+|x+3|+|x+2] =g 015710 5 Bl o} fErsgEtien

I

Alg Standard Real Deg | m Deg Real T

oTBeT: X>5

Prof. Dr. Ludwig Paditz Page 45 27.10.2016



Opportunities and methods of using ClassPad H] |7 TEGHNIK NG WIRTSOHAFT

UNIVERSITY OF APPLIED SCIENCES

eActivity: Il. TPEHUPOBO4YHbIE 3AO0AHUA U3
PA3OENIOB MATEMATUKW

4. YPABHEHUA W HEPABEHCTBA C MOLYJIEM

£ File Edit Insert Action £ File Edit Insert Action £ Edit Solve e (%]

Azl e W [STIL|  [Ello] e o [T el T

C75. PemmrTe HepaBeHCTBO

9 solve ( 1033(:(2—16) +X—5‘= log/e
‘1033(" ‘16)+X‘5| 2o 16) 2 solve (Jlog. (x2~16) +x-5/=|1ogp
n\x=— nix<—1I
-16) > Result
2‘1033(X2—18)‘+|x—5|. i mE 0T | ==

Solution with CAS: CAS: WARNINIG! More x=4.1231038
" solutions may exist Left-Right=0
Well known the triangle

inequality solve ( ‘ l-:)g3 (x 2 -16 ] +x-5 H log

la+b|£|al+|b|, i.e. {x=6, x=6.006246748, x=6.0
‘1033(:(2—16) +x—5‘

Equation:

‘1033():2—16) +x—5‘=‘10g3(x2-ﬂ

solve(‘logg(xz—lﬁ) +X—5Hlogp
() x=4.12310562561766

2‘1033(:(2—18) ‘+|x—5|

- Sol _
is only possible for E,al solve for (4,V(17) )[ ve Lower= 4
‘1033()(2—18) +X_5‘ numerical solve for (—\”E Solve Upper= 4. 12310562561766
approx (v 17)|
=[log,(x2-16) |+|x-5] 4.123105626
Alg Standard Real Deg | @ Alg Standard Real Deg | {m Deg Real 1e-10 Lom

oTBeT: X € [-V(17), -4) U (4, V(17)] U [5,%)
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PA3OENIOB MATEMATUKW

4. YPABHEHUA W HEPABEHCTBA C MOLYJIEM

£ File Edit Insert Action e E|:||t Zoom Analysis ¢ |x] e E|:||t Zoom Analysis e [x]
B3 er] 6 a0 ]~ 7 0 B0 CE) N 2 7 0 B R B =
graphical solution ] SheeﬂTSheetzTSheetaTSheet4TSheet5} SheeﬂTSheetzTSheetaTSheet4TSheet5}
Step by step: [x1:0 [g]y1=‘1033(x2—16)+x—5|
solve(log3(x2—18)=0,x) [x2:0 (12 ) | |
— ¥ y3=log,(x2-186) - W y2=|logy(x?-16) |+}x-3] —
{X=— 17.X= ].T} [—]y 3 | ] |:| 3:0
For (-e,-v17) and M x4=-4 e Dy-'l:lil
. 2_ Mx5=4_ [anns] Y.
(VI7,%):  logy(x2-16) >0 CJx6:0 Cy5:0
For (-V17,-4) and : Ty : ——te= ¥
(4,V17):  logg(x2-16) <0 i ), el
For x=—V 17 or x=¥17: [ /:
|1033(X2—16) =0 -8-%-6-5 ; -3 -2 0: 12 3 -;’ 5 B 7 %
: i : = 2 ] 5
approx(v 17) I : 0
4.123105626 -7t
[t eabas [v1e-] | | ] | | ]
Alg Standard Real Deg ' @@ Deg Real T Deg Real T
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eActivity: Il. TPEHUPOBO4YHbIE 3AO0AHUA U3
PA3OENIOB MATEMATUKW

4. YPABHEHUA W HEPABEHCTBA C MOLYJIEM

£ File Edit Insert Action £+ Edit Zoom Analysis & (%] £ File Edit Insert Action
AlElooL: [PIOT | [l 51| [BlRlole P eI

Sheet1 [Sheet? |Sheet3 [Sheet4 [Sheet5 | Step by step:

solve(log3(X2—16) +x—5=0, x)
_Ix1:0 log(x2-16) +x-5
{x=4. 269733157} 1520 0 83
For (-e,~-4) and [1x8:0 2‘1033(x2—16)‘+|x—5|
(4, 4.269733157): xd=—1 .
1033(x2—16)+x—5<0 M x5=4 [rasa) 1. For
) xe[—V17,-4)u(4,V171:
For (4.269733157,%)" My6=logy(x2-16) +x-5

—[1og3(x2—16) +x—5]

10g., (x2-16) +x-5>0
3

2—[log3(x2—16) ]—(x—5)

For x=4.269733157: 18
|log3(x2—16)+x—5=0 |l . / 2 020 TRUE

| = € A 2o 2 4 © &® Wxe[-V17,-4)U(4,V17]

Graphic il i i

. ¥2 e, Ll E 2. For

Step by step: g g x€(—o0, V1T )JU(V1T, 4. 269

‘1033()(2—16) +X—5‘2‘1083(X2‘|: —onl —[log3(xz—18) +X—5]2[log3(:
EEE

Alg  Standard Real Deg | (m Deg Real Tom Alg  Standard Real Deg | (m

oTBeT: X € [-V(17), -4) U (4, V(17)] U [5,%)
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& File Edit Insert Action
DRDOGEE a
Step by stepi

|1033(X2—18) +x—5|2‘1033(xz—16) |+\X—5\

1. For x€[—V17,-4)u(4,V171:
—(1033(x2—18)+x—5]
2—(1033()(2—16) ]—(x—5)
% 020 TRUE

vxel-V17,-40)u(4,V171]
2. For xe(—oo,—/17)u(V17,4.269733157)!
—[1033[;42—16) +x—5]2[1033(x2—18) ]—(x—5)

5 —2log,(x2-16) 20
solve(—ZlogS(xz—IB) 20, x)
{—V172x<-4, &<xzv17}

2 no solution

3. For xe(4.269733157,5):
(logg(xz—lﬁ) +X—5]2[1033(x2—16) ]—(x—s)

» 2x—~1020 #» xZ5 no solution

4. For x€[5,%):
[1053(x2—16) +x—5]z[1og3(x2—16) ]+(x—5)
$ 020 TRUE ¥xe[5,)

Ber: XE[-V17,-4)u(4,vV1TIU[5. %)
Alg Standard Real Deg (m

oTBeT: X € [-V(17), -4) U (4, V(17)] U [5,%)
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eActivity: Il. TPEHUPOBOYHbIE 3AO0AHUA U3
PA3OEJIOB MATEMATUKA

5. ANEMEHTbl KOMBMHATOPUKWU,TEOPUN BEPOATHOCTEN U
CTATUCTUKU

£ File Edit Insert Action £ File Edit Insert Action £ File Edit Insert Action
! = J . 205 | =]
ENMHBIH roCyRapcTBeHHBIA . 1. B 11 xmacce 30 uemo— || seq(x, x, 1, 30, 1)=Q -
axzamien mo MATEMATHHEE | BEK. {1,2,3,4,5,6,7,%,9,10, llilr_i
18 uenopex wWayuaT seq(x,x, 1,18, 1)94
Er? 2014. MaremarHeal AHTIHACKHA HAIBIK, {1,2,3,4,5,6,7,8,9,10, 11)p|
chopHHE 3ajaHHi 16 — HemenkHH, seqix, x, 10, 25, 1)3B
B, B. Kouarus, M. H. Kouaruua. | 9 = ofa A3IBIKA. {10,11,12,13,14,15, 16, 1??]-;
M.: Dkemo, 2013. - 22dc. [ [[dim(R), dim(A),dim(B)1]
ISBM 978-5-699-65829-9 CKONMbKO Ye0BeK H3IVUAIT: [30 18 16]
e T P R T P a) ToNLKO AHNrNHACKHE Set theoryv: Intersection ANB
SE3BIK AnE
II. TPEHHPOBOYHBIE 6) TONBKO HEeMENKHA ANB
JATAHHA H3 PA3AEINOB A3LIK, No computation of ANB —
MATEMATHEH B} He HIVUYAKT HH OJHOTO only in text mode possibel.
5. JJIEMEHTBI KOMBHHA-— A3sIKa? Students wrote a programm
TOPHKEH, TEOPHH BREPOAT- for set theory.
| HOCTEA W CTATHCTHKM L7 Solution with CAS: L] |{see_another vcf=file) 7]
Mg Standard Real Dey (@ Mg Standard Real Dey (@ Mg Standard Real Dey (@
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PA3OEJIOB MATEMATUKA

5. ANMEMEHTbl KOMBUHATOPUKWU,TEOPUN BEPOATHOCTEN U
CTATUCTUKU

2 File Edit Insert Actlon ¢ Flle Edit Yiew Draw [x]
Alialee o (MO | B[ [TAl -
d=fields—tabld |2 9 9 18
A i ]
B B 16 3!:!:
A ANB  ANBE BB
i AMB ANB a. 4 & 18
g I 7 5 12
given: : 16 14 30 . |
- B B 1 \Venn—diagram @ il
A 9 18 I _ —
A
Q
| 16 a0 ¥
fill the table:
[ B B | e
A 9 a 18
A 7
16 30
Al Standard  Real Den (] (i OTBeT. a)g 6)7 B)5
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5. ANEMEHTbI KOMBUHATOPUKU,TEOPU BEPOATHOCTEN U
CTATMCTM KM & File Edit View Draw
ﬁ'r File Edit In'sert Action R "‘| P I'—+ l : L[ "

£ File Edit Insert Actlon g |
[ _I T T , T J —I_‘_ _Izus ""‘T o |_ | P{ANBNC)Y=P(A)P(B)P(C)=
=065 Gl D g L 0.7-0.86-0. 4
31. Tpu crpenxka HezaBn— Solution: Pa)=0.7, 21
CHMO OPYT OT AOpPYTa P(B)=0.6, P(C)=0.4 125
CTPeIA0T II0 MHANIEHH. a) approx{ans)
BeposiTHOCTL TIONAHaHMA 1=0.30.4+0.6 _
TNepRoro CTpeka 158 [Venn—diagram 124160
papa. 0, 7 approx (ans)
proporo = 0, 6] 0. 938 9]
TPeTeero — 0, 4. 6)
P{ANBNC)=P{AYP(B}P(C)=
Kakopa BeposTHOCTL: 0. 7-0. 6+0. 4 A
a) xoTH ORI OMHOTO 31 C
monafaHHA, 125 B
6) Tpex HomafgaHHH, eciH approx {ans}| | |
Hamasl CHenas o 0. 153- (i
| omwomy mhictesy.| L1 Mg Standard  FReal Red = (@
Mg  Standard  Real Rad {m OoTBeT. a)0.928 6)0.168
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5. ANEMEHTbl KOMBUHATOPUKWU,TEOPUY BEPOATHOCTEN U
CTATUCTUKU - Venn-diagram with 4 sets A,B,C.DcQ

£ File Edit Insert Action £ File Edit Insert Action & Edit (%]
aliz]e- s al - | (Ao le[=le B | [
Venn—diagram with 4 sets seq(x,x, 0,100, 7)=20 £2:101 22
A, B, €, Dc@ a9, 56, 63,70, 77, 84,91, 98} VAW
seq(x, x, 0,100, 1)3Q expToStr Q,Q 12] 11 1 2 | 2
{0,1,2,3,4,5,6,7,8,9,10, done B
3 3 1
expToStr A, A C 0
seq(x,x,0,100, 2)>A done 6 6 1 1
(0,2,4,6,8,10,12,14, 16, 1] expToStr B, B b
done BEE
seq(x,x, 0,100, 3)*B expToStr C,C AN (BUCUD), BACAUCUD), CA(
0.3.6,9,12, 15, 18, 21, 24, {2,4,8, 16,22, 26, 32, 34, 38, 4
t E done {3,9,27,33,39,51,57, 69, 81,
expToStr D,D {5,25,55,65, 85,95}
seq(x,x,0,100,35)>C done {7,49,77,91}
{1,11,13,17%,19, 23, 29, 31, 37
{0,5,10,15,20,25,30,35,4@ AMB, ANC, AMD, BAC. BAD, '
StrOVenn (2, A,B,C,D, 4,2, 1) {0,6,12,18, 24, 30, 36, 42, 48,
seq(x,x, 0,100, 7)3D done {0, 10, 20, 30, 40, 50, 60, 70, 80
{0,7,14,21, 28, 35, 42, 49, 5)»| stop
Alg  Standard Real Deg | m Alg  Standard Real Deg | (m Lo
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eActivity: Il. TPEHUPOBOYHbIE 3AO0AHUA U3

PA3OEJIOB MATEMATUKA

5. ANEMEHTbl KOMBUHATOPUKWU,TEOPUY BEPOATHOCTEN U
CTATUCTUKU - Venn-diagram with 4 sets A,B,C.DcQ

& Edit

(x)

A=
-

AV (BuCuD), BA(AUCUD), CA(AUBUD), D\ (AUBUC), 2\ (AUBUCUD)
{2,4,8,16,22,26,32,34, 38, 44, 16, 52, 58,62, 64,68, 74, 76, 82, 86, 88, 92, 94}
{3,9,27,33,39,51,57,69,81,87,93,99}

{5, 25, 55, 65, 85,95}

{7,49,77,91}

{1,11,13,17,19, 23, 29, 31, 37,41, 43, 47,53, 59,61,67,71,73,79, 83, 89,97}
ANB, ANC, AnD, BnNC, BnD, CnD, ANBNC, ANBND, AnNCnD, BnNCND, ANBNCND
{0,6,12,18, 24, 30, 36,42, 48,54,60,66, 72,78, 84,90,96}

{0,10, 20, 30, 40, 50, 60, 70, 80, 90, 1003}

{0,14,28,42,56,70, 84, 98}

{0, 15, 30, 45,60, 75,90}

{0, 21, 42,63, 84}

{0,35,70}

{0, 30, 60,90}

{0, 42, 84}

{0,703}

{0}

{0}

(ANBYV(CUD), (ANCIV(BUD), (AND)YV(BUC), (BnCYV(AUD), (BND)\(AUC), (CnD)\(AUB)
{6,12,18, 24, 36, 48,54, 66, 72,78, 96}

{10, 20, 40, 50, 80, 100}

{14, 28, 56, 98}

{15, 45,75}

{21,63}

{35}

(ANBNCYAD, (ANBND) \C, (ANCND) B, (BNCND)\A

{30,60,90}

{42, 84}

{703}

o
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eActivity: Il. TPEHUPOBOYHbIE 3AO0AHUA U3
PA3OEJIOB MATEMATUKA

5. ANEMEHTbl KOMBUHATOPUKWU,TEOPUY BEPOATHOCTEN U
CTATUCTUKUN — Compute Q\(AUBUCUD) with 4 sets A,B,C.DcQ

£ File Edit Insert Action

B iade] 8 A ] -

StrOVenn (&2, A, B, C,D, 4,2, 1)

done
stop
Compute £\ (AUBUCUD):
Menge (A, "U”,B)

done
Menge (Result, "u”, C)

done
Menge (Result, "U”, D)

done
Menge (&2, ”—", Result)

done
Result

*{1,11,13,17,19,23,29,31,37,41,43,47,53,59,61,67,71,73,79,83,89,97}"

2V {AUBUCUD) contains 1 and all prime numbers {except 2,3,5,7)

Alg Standard Real Deg im]
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eActivity:

PA3SOENOB MATEMATUKH
5. BNEMEHTbl KOMBUHATOPWUKWU,TEOPUM BEPOSITHOCTEN U

CTATUCTUKU

£ File Edit Insert Actlon

35. PaccmorpuTe pan
uHCe:

40, 90, 50, 20, 20, 50.

HatimuTe:

DROONE0 .

HOCHSCHULE FUR
TECHNIK UND WIRTSCHAFT

UNIVERSITY OF APPLIED SCIENCES

Il. TPEHUPOBOYHbIE 3AO0AHUA U3

£ File Edit Insert Actlon

DEOONE0.

paamax (range)|
max {list ) —min (list )

Tn
cpenHee apHdbmerpHuecKoe
{mean})

2 File Edit Insert Actlon

| [ix]er] B

G"L‘xlr

OneVariablel
% = 45
2% = 270
Fx® = 15500

Oz = 23.629078

a}) paimMax, mean{list) sy = 25.8843588
6) cpepHee 45 n==e6
apHdMeTPHYECKOE sortA (list) min¥ = 20
B} METHAHY, {20, 20, 40, 50, 50, 903 Q= 20
r} mopy meaHan {median) Med = 45
median (list) &z = 50
Solution with CAS: 43 maxx = 90
40,90, 50, 20, 20, 50} $list nioga {(mode) hode = 20
{40, 90, 50, 20, 20, 503 mode(list) hode = 50
dim (list ) {50,203 ModeN = 2
. 6 Bl |OneVariable_list | ModeF = 2
Alg  Standard Real Rad (@ Alg  Standard Real Rad (@ Al Standard  Real Rad (m
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UNIVERSITY OF APPLIED SCIENCES

eActivity: Il. TPEHUPOBOYHbIE 3AO0AHUA U3
PA3OEJIOB MATEMATUKA

5. 3NEMEHTbI KOMBUHATOPWUKU, TEOPUM BEPOSATHOCTEN U
CTATUCTUKUN (Boxplot)

£ Zoom Analysls Calc + '><': £ Zoom Analysis Calc ¢ [x] £ Zoom Analysis Calc ¢ (]
1B EEREEEE =R EIEEE mz||_ =R EIEEE mz||_
list list2 list3 | i list list2 list2 | | list list2 list2 | |
1[40 ' 7|40 ' T[40 |
2180 2180 2180
(50 350 350
4120 4120 4120
5|20 5120 5120
B|&0 E|50 E|50
Cale Cale Cale
[ 1)= A [ 1= A0 [ 1= A0
q‘}_ﬂ“ - m S
20 30 40 50 B0 70 80 90 20 a0 40 &0 60 70 80 90 20 a0 40 &0 60 70 80 90
';ran—Z[l | _ ;Med*ftﬁ _ | [hnﬁl] _ _
|StatGraph1_ LTS | StatGraph1 | By [ Oy ismmraphl | By [ Oy
Rad Auto (i Rad Auto (i Rad  Auto (i
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eActivity: Il. TPEHUPOBOYHbIE 3AO0AHUA U3
PA3OEJIOB MATEMATUKA

5. ANMEMEHTbl KOMBUHATOPUKWU,TEOPUN BEPOATHOCTEN U

CTATMCTM KM £ File Edit Insert Action

% File Edit Insert Action [ _Iz“]"'.rT B fAﬁTC'mL |

 File Edit Insert Action [ _IEM]' I,]’ B fAch.ﬂ_,I_ | Solution with CAS:
'[ _IE”T "T g ,M‘[OMI— 40. B TAOMHII® ZANHCAHEI trn([-8 -6 -2 0 -2 -2 _li":

40. B Tabnuume 2anHCAHEI PE3YILTATE] EXEeHHEBHOrO [—8
Pe3VILTATE] eXeHeTHOro H3IMEPeHHH TeMIEePaTyDPhbI ~f
H3MEePeHHH TeMIepaTyPhI poanyxa (B rpaaycax -2
moafnyxa (B rpaaycax IlenkcHA)HA METEOCTAHIIHH 0
llennhcHA) HA METEOCTAHLHH B MONAeHE B Neprod aexage -2
B MOJfeHsE B NepRod Aexane dbeEpans. | -2
despand. | =1
M 1
T [ 3 4 & 6 7 8§ 9 10789 v
. « [0

Yumcao mecana 1 2

STy _j"" matTolist (ans, 1 )3list
| | -2 0=-2-2-1 1 0 0 -
Temnepatypa, "C -8 —6 —| 1-8,-6,-2,0,-2,-2,-1, 1,0
Hadipure ¢pesHion remnepa=— mean (ans)
Hafipure cpefHion TeMnepa= TYDY B TIOMEGHS B 3TV -2 .
TYPY B moauemm, B 1y nexany. | | N Stndd Fedl Rl | @
mexany.| [ : — —————
L — e Alg Standard Real Rad 1) . o
Ao Standard  Real Rad {m OTBeT: -2
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eActivity: Il. TPEHUPOBOYHbIE 3AO0AHUA U3
PA3OEJIOB MATEMATUKA

5. ANMEMEHTbl KOMBUHATOPUKWU,TEOPUN BEPOATHOCTEN U
CTATUCTUKU

£+ Edit Calc SetGraph ¢ (%] Stat Calculation <] £+ Edit Calc SetGraph & (%]
| | V& | 35, | LI EE | & 4ﬂ; Linear Reg i ALt | |J_ sadt. | Wl EE | E L
list list 2 Ly=axth | v list list2
1]-8 1 -2.564 a =0. 7636364 1-8 1 —2.564
2\-8 2 -1.327 b =—F.2 2|-6 2 -1.327
3|-2 3 1.9091 r, =0. 806302 3-2 3 1.9091
410 4 3.1455 Iy =0.6501229 410 4 3.1455
5§|—2 5 0.3818 MSe =3. 2363636 5|-2 5 0.3818
6|-2 G —0. 382 6|-2 6 -0.382
7-1 7 -0.145 S a
8|1 8 1.0909
9|0 9 -0.673
1o 10 -1.436 list= residual
12 [
13
14
15
:
]g seqa(x, x, 1, 10, 1)3list2
Cale a {1,2,3,4,5,6,7,8,9,103}
. Xe=R | ye=—56
list= ‘residual Stat—editor EES StatGraph1 EEE
Rad Auto  Standard L Rad Auto  Standard I Rad Standard Lo
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eActivity:

Il. TPEHUPOBOYHbIE 3AO0AHUA U3

PA3OEJIOB MATEMATUKA

5. ANMEMEHTbl KOMBUHATOPUKWU,TEOPUN BEPOATHOCTEN U

CTATUCTUKU

HOCHSCHULE FUR
TECHNIK UND WIRTSCHAFT

UNIVERSITY OF APPLIED SCIENCES

## File Edit Insert Action

elralesL o [ [T

## File Edit Insert Action

elralesL o [ [T

Method of least squaresi
Define y(x)=a*x+b

done
10
Define F(a,b)= 2. ((v(k)-lis
k=1
done

4 (F(a, b)) =0%Equl
da

T70+a+110+b+94=0

Method of least squaresi
Define y(x)=a*x+b

done
10
(a,b)= 2 ((v(k)-list[k1)2)
k=1
done

4 (F(a, b)) =0%Equl
da

T70+a+110+b+94=0

## File Edit Insert Action

Ao ] e [l o

10
Define F(a,b)= 2. ((y(k)—lis1|E|
k=1

done
4 (F(a,b))=0%Equl
da
T70-a+110+b+94=0
d _
db(F(a,b)) 02Equ2
110+a+20+b+40=0

| Prof. Dr. Ludwig Paditz

d d Equl

——(F(a, b)) =02Equ2 ——(F(a, b)) =02Equ2

db( (a,b)) qu db( (a,b)) qu {Equz b

110+a+20+b+40=0 110+a+20+b+40=0 { =E§.b=_§l}
Equl Equl 55° 5
Equ2|a, b Equ2|a, b approx (ans)|
{=355:b=-% | {=355:b=-% |
Alg Standard Real Rad m Alg Standard Real Rad m Alg Standard Real Rad {m
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UNIVERSITY OF APPLIED SCIENCES

eActivity: E.L.Smirnov - lecture in Dresden 20.07.2016

Science Learning with Information Technologies

as a Tool for "Scientific Thinking"

Innovative approaches in teaching
and learning mathematics

Problem of Visualization

Intersection of two cylinders
under a direct angle

# File Edit Insert Action

B i[or] &[]

8

E.I.Smirnov - lecture
in Dresden 20.07. 2016

Science Learning with
Information Technologies
as a Tool for *Scientific
Thinking™

I
Innovative approaches in
teaching and learning
mathematics

Problem of Visualization
Intersection of two cylinders
under a direct angle

Alg Standard Real Rad
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UNIVERSITY OF APPLIED SCIENCES

eActivity: E.L.Smirnov - lecture in Dresden 20.07.2016

Science Learning with Information Technologies
as a Tool for "Scientific Thinking"

£ File Edit Insert Action

A [iz]ee] e o] 'ﬂ_

Innovative approaches in teaching
and learning mathematics

Define xstl(s,t)=s

done
Problem of Visualization Define yst1(s, t)=2cos(t) ;
one
Define zstl (s, t)=2sin(t)
Intersection of two cylinders done
. |
under a dlreCt angle Define xst2(s,t)=2cos(t)
done
Define wst2(s,t)=s
done
Define zst2 (s, t)=2sin(t)
done
3D—graphics ki
Alg Standard Real Rad ]
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Opportunities and methods of using ClassPad H] |7 TEGHNIK NG WIRTSOHAFT

UNIVERSITY OF APPLIED SCIENCES

eActivity: E.L.Smirnov - lecture in Dresden 20.07.2016

Science Learning with Information Technologies
as a Tool for "Scientific Thinking"

£ Edit Zoom Analysis ¢
_ _ _ sl el a] el
Innovative approaches in teaching Sheet [Sheet2 [Sheet3 [Sheetd [Sheets]
and learning mathematics Xst1=s
(O Yst1=2+cos(t) ]
. . . Zst1=2+sin(t)
Problem of Visualization Xst2=2+cos(t)
() Yst2=s P

. . Zst2=2+sin(t)
Intersection of two cylinders 23: O

under a direct angle

Xstl=s Os
Rad Real LT
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eActivity: E.L.Smirnov -

Science Learning with Information Technologies
as a Tool for "Scientific Thinking"

HOCHSCHULE FUR
TECHNIK UND WIRTSCHAFT

UNIVERSITY OF APPLIED SCIENCES

lecture in Dresden 20.07.2016

£ File Edit Insert Action £ File Edit Insert Action £ File Edit Insert Action
B[R] ee] B A [ | (B ]ig|er] B [acf BB | (B ]i]ee] s a0
Rotation matrix (z—axis)i Rotation matrix (z—axis)i Define th3(s,t)=%s+\f§ °COS(H
[cos () —sin(r) 0] cos(r) =sin(y) 0 d
sin{y) cos(y) 0] with r=% sin{y) cos{y) 0] with r=% /3 one
| 0 0 1] 0 0 1 Define wyst3(s,t)= 32.S+cos(t)
[cos(y) —sin(y) 0] [Z2cos(t) =sin{y) 0 2c05(t)‘ done
sin(y) cos(y) O|x|s cos(yr) O|x|s |r= ) .
0 0 ] 9sin (£) 0 1 2sin(t) Define zst3 (s, t)=2-sin(t)
done
?Sﬂf?-cos(t) %ﬂ'ﬁ-cos(t) Define xst4(s,t)=-s
V3.5 v 35 done
2 +eos(t) 2 *cos (1) Define vst4(s,t)=v3+s
2+s5in(t) 2+sin(t) done
cos(y) —sin(r) 0 os(y) —sin(y) U Define zstd4(s,t)=0.01t
sin(y) cos(r) U 25 | = in(y) cos(r) 25 Ir— done
0 | I
3D—graphics with rotation |§§
fr T
Alg Standard Real Flad am Alg Standard Real Had L Alg Standard Real Rad am
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UNIVERSITY OF APPLIED SCIENCES

eActivity: E.L.Smirnov - lecture in Dresden 20.07.2016

Science Learning with Information Technologies
as a Tool for "Scientific Thinking"

& Edit Sheet (%] £ Edit Zoom Analysis
@»|Z=|@|yﬁ3|ﬁ s|t Memory %5?:1|E v @llalﬂl
sheet1 |Sheet2|Sheet3 [Sheetd [Sheet5 | xmin :-6
_ max 6

Xstl=s arid
OYSt1=2'COS(t) [rmmm] ymin —B

Zst1=2+sin(t) max 6

Xst2=2+5 grid :90
© Yst2=0 — min =6
- ma¥ ‘0B

Zst2=0.01-t

~ 0K Cancel Default

Xst3= ?Sﬂ'?-cos (t)
O‘l’st3=‘j§2°s+cos(t) -

Zst3=2+sin(t)

Nstd=—g
OYSt"l:\f{g'S [ ]

Zstd=0. 01+t
z5: [0 Xstl=s (BT | | Xstl=s Bl
Rad Real ' @m| |Rad Real ' @| |Rad Real L
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UNIVERSITY OF APPLIED SCIENCES

eActivity: E.L.Smirnov - lecture in Dresden 20.07.2016

Science Learning with Information Technologies
as a Tool for "Scientific Thinking"

#+ File Edit Insert Action £+ Edit Zoom Analysis #+ File Edit Insert Action
| lix]ee] e ]9 B | a]melalalal: Bjinfe-] B (a0
Recognition problem sheet1|Sheet2|Sheet3 |Sheetd [Sheet5 | Define z3(x, y)=0
To find the wvolume of inter— Xstl=s done
section of the two cylinders O Yst1=2+cos(t) —
r=U_ (no rotation) Zst1=2+sin (t) 3D-graphics without rotaH S
Define xstl(s,t)=s Xst2=2-cos(t)
done = —
. © Yst2=s — radius R=2:
Define wstl (s, t)=2cos(t) 7Zst 2= 2+sin (t)
done (”)zS:U P 2 x ¥ 4—)(2
_ _ v:=8=uf f [ 1dzdy dx
Define zstl (s, t)=2sin(t) 0d—x4 0
done 128
Define xst2(s, t)=2cos(t) 3
done R (x ,ER2_X2
Define yst2(s,t)=s V:=8*[ f f ldzdyd:
04 —x'0
done 3
Define zst2 (s, t)=2sin(t) IB'SR
done Xstl=s EJEE
Alg Standard Real Rad | | |Rad Real - Alg Standard Real Rad | @m
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UNIVERSITY OF APPLIED SCIENCES

eActivity: E.L.Smirnov - lecture in Dresden 20.07.2016

Science Learning with Information Technologies
as a Tool for "Scientific Thinking"

£ File Edit Insert Action &+ Edit Sheet (%]
il e To o ML | [B]z=]ELAle]s [« [l | oo
: - . min -5
Rotation matrix (z—axis): ShEEt1TShEEtZTShEEtETShEEttlTShEEtE] max .5
cos(y) —sin(r) 0 Xstl=s angle &:—-90
sin(y) cos(y) 0] with angle () Ystl=2-cos(t) o] angle ¢: 0
0 0 1 Zst1= 2esin (1) smin  :=5
r Xst2=28 tnn:islnx g
cos(y) —sin(y) 0] [Zcos(t)] O Yst2=0 [ max 7w
sin(y) cos(yr) O0[x|s Zst2=0.01-t
0 0 1 9sin (1) | . (1] 4 Cancel Default
_ ] Xst3=2+V 3 +cos(t) -
—s+sin(y)+2+cos(t)cos(y) 2
s-c-:.)s(r)+2-cos(t)°sin(r) OYSt3=‘f§.S—cos(t) =]
2+5in(t) 2
x Zst3=2+sin(t)
ans|r=—¢ Xstd=s
%+\f§-005 (t) O Ystd=y3 s —
Zstd=0.01-t
V{E"S Fo 5. I:I
7 —cos(t) [_Zo: Xstl=s | | aE
Alg Standard Real Rad ' (m| (Rad Real ' @m| |(Rad Real -
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eActivity: E.L.Smirnov - lecture in Dresden 20.07.2016

HOCHSCHULE FUR

1/

UNIVERSITY OF APP

Science Learning with Information Technologies

as a Tool for "Scientific Thinking"

& Edit Zoom Analysis e

(x]

BEPEAREE s

y=v(3)x
y=v (3)+x+4

P(x=2v(3),y=2)

TECHNIK UND WIRTSCHAFT

LIED SCIENCES

£ File Edit Insert Action

B ia|ie] & Al

W

3D—graphics with rotation |Zii.

radius R=2 and r=—£:

y=2 6 -
0 42 v 4-y2
Vi=g. f f f 1d,,
_ 2 3x'0
ﬁ —
256-v3
9
y=-2 ]
JRZ2 w2
P(x=2/Y (3),y=-2) Vi=g- fﬂ fR [ R%-y 1
_RI35l0
E)
y= (3)x-4 —
32+V3-R3
Xstl=s | B [ O i
Rad  Real T Alg Standard Real Rad | W
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eActivity: E.L.Smirnov - lecture in Dresden 20.07.2016

Science Learning with Information Technologies

as a Tool for "Scientific Thinking" G Edit Zoom Analysis
gl ala|val:

Innovative approaches in teaching
and learning mathematics

Problem of Visualization

Intersection of a cylinder and a cone
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eActivity: E.L.Smirnov - lecture in Dresden 20.07.2016

Science Learning with Information Technologies
as a Tool for "Scientific Thinking"

& File Edit Insert Action & File Edit Insert Action & File Edit Insert Action
GEEDEEMERERSEEEEIERERED RGN
E. : Smirnov = lecture solve (V¥ 1-x = ckx+3, X) Define zst2 (s, t)=3-2v2]|s|
n Dresden 20.07.2016 done
|X= 3oc-ve2-8 B+l c?-g
Science Learning with 02+1 , 02+1 . Bl
9 3D—graphics el
Information Technologies solve(c“—-8,c)
as -a '-1'001 for ”Scientific {c=—2+vV2,c=2+2} R=1 (cylinder)]
Thinking™
. I'f =—3
Define xstl (s, t)=s Y [z_
Innovative approaches in done Vi=g. f 1 f 1=z [ f 2v2
teaching and learning Define vstl (s, t)=cos(t) -1{+_J 1_22 0
mathematics done 5.762207211
Define zstl(s, t)=sin(t) 2
Problem of Visualization done \/ [ ;;% ] _y2
Intersection of a cylinder and a Define xst2 (s, t)=skcos(t/2) f 1dx
cone done 0
Define vst2 (s.t)=s¥sin(t/2) V=2-(8v2—2246.2-9)
Alg Standard Real Rad LT Alg Standard Real Rad (1] Alg Standard Real Rad am

Prof. Dr. Ludwig Paditz | Page 70 | 27.10.2016



Opportunities and methods of using ClassPad
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TECHNIK UND WIRTSCHAFT
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UNIVERSITY OF APPLIED SCIENCES

eActivity: E.L.Smirnov - lecture in Dresden 20.07.2016
Science Learning with Information Technologies

as a Tool for "Scientific Thinking"

£ Edit Sheet li £+ File Edit Insert Action

B iafor] B [acf ]

=

B 2= |B]s2]vals [«

R=1 <{cylinder)

Sheet1 [Sheet2 [Sheet3 [Sheet4 Sheet5 |

[ a2
O Ystl=cos(t) — v:=2-f1 fm [f [;%] _yzldx]dy]dz
Zst1=sin (t) 120
t
Xst2=s.cos[§] [ 3 ]2_y2
OYst2=s-5in[%] — fﬂ 2 ldx

Zst2=3-2.V 2 |s|

5.762207211

\/—2- (8-y2—22+6-z—9)

4
Vi-z2 J 2_,2
-2(8-y2-z2+6+2-9)
2 dy
V122
zzosin"[izoﬁ. _22+1] 3-z-sin"[72°ﬁ° —z2+1 ] gosin-x[Z-ﬁ-\}'—zz+1 ]
22-6-z+9 22-6-2+49 | _|3-z=1|+v-2-(22-1) 22-6+2+9
8 4 M 4 M 8
1
2-] ansdz
-1
Xst1=s E3E 5.762207211
Rad Real | Alg  Standard  Real Rad T
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eActivity: E.L.Smirnov - lecture in Dresden 20.07.2016

Science Learning with Information Technologies
as a Tool for "Scientific Thinking"

£ Edit Zoom Analysm * X

Innovative approaches in teaching Sheet1TSheet2TSI:|E:‘iT)Sh;Et4TShEEt5]
Xat]1= (=11 +L10+(,,

and learning mathematics § t

3.2

5-t3+8

Problem of subject’'s Essence

Zst1=y t 24 20t+1 —t4s

72 ]
To find the limit of a sequence Mn T
y >y
Xst1=(-1)~int(t)- (10+(sin| Bz | Gy
Rad Real ]
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eActivity: E.L.Smirnov - lecture in Dresden 20.07.2016

Science Learning with Information Technologies
as a Tool for "Scientific Thinking"

& File Edit Insert Action & File Edit Insert Action £ File Edit Insert Action
mlia[er] s [a [ | [B]ia]e] e (a4 | [Ba]er] 8 o] w B0
E. . Smirnov = lecture To find the limit of a sequence lim (x{n))
in Dresden 20.07.20186 M n-»ce
Undefined
Science Learning with lim (My)= M*, lim (|x{(n)|)
Information Technologies n-»<e n->ee
as a Tool for *Scientific ¥ 0
- - LL] Xn
Thinking Mn=|vn |, M*= ¥ ]
Z ¥ 3 n
" Z Define v(n)= 113L13
) ] 5n¥+8
Innovative approaches in
hi d learni 10+ (sin ( done
teaching and learning Define x(n)=(-1)M.—/——=>—~ lim (v(m))
mathematics n mm {yin
n->o0
done
. (n) 0
Problem of subject’s xin
Essence (—1)n°((sin(n))2+10)
n Define z(n)=y 2+f!1n+1—n
Alg Standard Real Rad (my Alg Standard Real Rad (] Alg Standard Real Rad ]

Prof. Dr. Ludwig Paditz | Page 73 | 27.10.2016



Opportunities and methods of using ClassPad

HOCHSCHULE FUR

1/

eActivity: E.L.Smirnov - lecture in Dresden 20.07.2016

Science Learning with Information Technologies
as a Tool for "Scientific Thinking"

TECHNIK UND WIRTSCHAFT

UNIVERSITY OF APPLIED SCIENCES

¥ File Edit Insert Action

¥ File Edit Insert Action

Aiz]e] o [V [T

SR BN S

£ File Edit Insert Action

Bl e ey ,H_

lim (z(n)) x (1) . 4, 2.[|n3+13 }
n->oc Define M(n)=|v(n) (sin(n))™+n 5.nS+8 >
2 z{n)
done
x*=[], y*=[], 7 ¥=2_ M(n) approx(seq(M(n),n,1,3,1))
(-1) . ((sin(n))2+10) )5 '—3.339971619 1]
Compute the norm of n 3TE-5 1, |1.152250099E-15
x(n)] [0 3 3ep 2 5 1. 69041576
n°+13
v(n) —[U : s34 approx(M(10))
* + _
z(n) | 12 n 1.029595897
[x(n) 0 _—n+\*n2+f—1-n+1 6.07487781BE-209
norm[ y(n)‘—[ﬂ” [0 1. 874342087
| z(n) 2 M*:= U] approx(M(100))
| 2
3 : 0
](sin(n))4+n2- [% > [Ul
S+n*+8
Alg Standard Real Rad Alg Standard Real Rad am Alg Standard Real Rad LT
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eActivity: E.L.Smirnov - lecture in Dresden 20.07.2016
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