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Jak vlastné studenti vnimaji matematiku?
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Jak ucime Matematiku?

Vétsina vyucujicich kolem mne se snazi delat vse dokonale
LSpravne" a patrné veri, ze (alespon ti dobri) studenti
sami casem pochopi, ze je matematika krasna a uzitecna.
Druha moznost je soustredit se na , spravné" veci,
prezentovat je jako uzitecneé nastroje (a doufat, ze
aspon ti dobri se doberou i spravného pochopeni).
MUzeme délat vSe ,,dokonale uz napoprveé" a témata
zarazovat, az je studenti mohou zvladat dokonale.

Druha moznost je nacCinat témata v jednoduché podobe a
yvracet se k nim" s novymi aplikacemi (a napodruhé a
napotreti je snad pochopeni snazsi).
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Co délame pro spravny vjem studentt?

Nekdo potrebuje napred intuici a teprve potom
techniku, vétsSina populace to ale vnima opacnée (viz
napr. Jungovska typologie, treba ve verzi MBTI typologie
uzivané soucasnou personalistikou).

V malych skupinach u klasického kontaktu ucitelt a zakl
je mozné ,predavat prozitek i nazor". U velkych
skupin toto zpravidla selhava.

Neni mozné oCekavat, ze existuje , spravna metoda"
vyuky, protoze pri vetsich skupinach je skoro nemozné
oslovit vSechny typy osobnosti naraz.
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; RozdSleni MBTI typ&  ISTJ ISFJ INFJ INTJ

v USA (data z 2010) 11-14% 9-14% 1-3% 2—4%

ISTP NSk UNEES INTP
4-6% 5-9% 4-5% 3-5%

Dichotomies

ESTP ESERE EREE ENTP
Extraversion (E) — (l) Introversion
| B 4-5% 4-9% 6-8% 2-5%
Sensing (S) — (N) Intuition

Thinking (T) — (F) Feeling ESTJ ESEdENES ENTJ
(

Judging (J) — (P) Perception | 8—12% 9-13% 2-5% 2-5%
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ESTP ESFP ENFP ENTP
A Managers 27 . 28 ® 6.9 45 m
B Small Bus 7.3 . 40 M 208 20 W
C Retail 25® 108 031 1.6 8
D Banking 42 EN 20M 378 6.6 EREE
E Telephone 4.0 N8 0.0 5.0 . 6.9
F Inc. 500 57 MR 138 138 11.3
G Accounting 1om 0.5 | 42 N 38
H Supervisors 43 SN 0.0 14 1 29 M
I Mid Mgrs 31 m 1.9m 25 M 6.2 I
J Executroes 0w 150 7.5 . 10.4 EEE.
ESTJ ESFJ] ENFJ ENTJ
A Managers 17.0 73 49 HE 10.1 I
B Small Bus 280 MERMMEEER - | 40 @R 0.0 53
C Retail 46.5 NN 25m 031 10.1 E—.
D Banking 25.5 I 6.6 N 29 1B
E Telephone 26.7 RS 0.0 20 M
F inc.500 9.4 N 0.6 1 311
G Accounting 20.2 VRN 47 mm 286 M
H Supervisors 15.7 I 43 mu 7.9 I
I Mid Mgrs 14.3 3.7 250
! Execuiives 16.4 I 1.5 8 4.5 IR 205 IR +

DOI 10.1037/1061-4087.52.2.117
Consulting Psychalogy Jouarnal: Practice and Research, Yol 52, No. 1, 117-132
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Dokonala technika versus intuice — PROC nebo JAK?

1 Moje vychodiska pro ,servisnit matematiku na FI MU
(|n|C|ace v diskusich s Jirim Zlatuskou r. 2004):

# Soustredit se zkraje na prakticky uziteCna témata se
snadno formulovanou intuici i algoritmy.

# Vracet se k tématlim s pribyvajicimi nastroji a co
nejvice resit konkrétni a prakticky srozumitelné ulohy.

s Rozsifit/modifikovat formy vyuky tak, aby vyhovovala
vSem typlm osobnosti.

» DUsledek:
# budovat prednostneé intuici diskrétni matematiky,

spojité modely jsou zapotrebi pozdé&ji pro rozbor
robustnosti, odhady chyb u algoritmU a statistiku.
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Neobvykla typografie

E. FLANE GEOMETEY

5. PLANE GEOMETRY

This mplies that both mappings ae sthne. Let us emind that attume
mapping s a linear one i and anly If the zero veoinr mags w e

(o)) <(E)-(5)

the mapping F 15 |inzar, the mapping & 15 not

i

LT Letus consider 2 repalar hexapon A BCDNEF (the vertices e
IaheTled 1n the positive directbon) with centre at the potng § = |1, 0]
and the veries 4 = J0U2]. Determine the coordinaies of the wriex O

Solutivm. The coordinates o the wriex O can ke obetzined by rotating
the point A around the cenire S of the hewapon throogh the angle 120F
In the poskive direction:
c {-\.-:\e- 120} — sind IZI:""'I ;
n(120*)  cos(120F)

LTI, Tetemmine the angle befween too vectons
o= (=23

=3 9.

a8

i

Sofutiom. The angle & we 2 locking for can he compuoied from the
formaala (B30 Mok thai the vector (=3, —2) can he obisined by

changing the coordinales of the wotor (—Z, 33 and multiplying one
of them by the number —1. Bl these aperations as used when we
wani 1o obdaln the wolor pormal 1o vector of dissctlon of a ghven line
{or vie vera). Vectors Inthe case (2) are thus perpendioalar, that is
g = mL Inthe case (h}, skoce =3 (2, 6) = 2 . (=3, =50, the wctor
u 15 2 maliiple of the vecior . I ane weotor 1s a positne. mukiple of
anthe

the engle hetwern these too s clearly 2era. In cur cese we

have 10 multiply by a negative number, which ghes g — o

L7 Tetermmine the angle (the deviationh g hetaeen two diagonals
Aqd; and Ag Ay af 3 e pgular dodecagon (pobigon with reebe sldes)
AgAd, . Ay

Salutiom. The engle does nat depended on the st of the ghven do-
decagon. Let wx choose the dodecapon inscribed in 2 circle with di-
ameter | As mthe previous exercise, we choose the coonflmies
ol iis vertoes and then wsing 2 formula finkh the comgpatation that

B () = ———pm, Uil 15 g = T5*
T

In thisway ar have descrihed exactly all so-callvd afies map
ping s af the plane to sel
Such mappings aflow ux recompating of coondinakes
=", wihich arose by diSesni cholces: of orlgins and
g' i, hames of dimcetons sar shifting, Wihat kappens,
o
TP it our ohsener (rom the marzgraph T3 will
i ohserve the plane from a difiesnl poink, or
chooses difierent podngs Ey, F27 Try wr chink through thae
when speaking shout coordinates the ditfesnae will he ex-
ectly realised by attine mapping. Later we will see peneml
reasons wiy thal hodds in any dimension

SETEANG A L2477

1.2%. Endidean plane. Let os now ghwe our obeerver the
shilizy o see and measure distance. For Inslance wie can tnest
the commion equation for the kngih od the vedior o = {a, &)
Il - JE T
I aitfine: coondingtes chosen by the chsenver. Immedislely we
can de ine notions & angle and rotation in e pline.
We can easlly Imagine 1t ke this: our chserer decldes
-—ﬁr'?" about some points By and E; that they s o
5 oA distane 1. and also decides (hat they are per-
== pendicular Disiance In the direction of the co-
ordinaie mues ax then ghen by the comesponding ratio, In
penerad Baclid (Pyihagorean) theorem s nsed. This keads o
the eqmation ghen ahove

P T
KerLpworT
ﬂ'- B f.:'_|:':|'\.
AL
4.

04 comgres that our ohse rver can work bn a diflerent man-
ner. He canuse some speciSc standend for real measumeme nts
of the distance of points P and ) in the plane and then say
that exactly tal s the length of the vector {f — P, which 1=
necessary 1o shift trom ghe P o . Ther he pkks some of
the: vecton: which have sve | and for bretance uskng the -
angle with sidex of skee 3, 4 and 5 constructs & perpendioalar
vector of sire 1 and then continues ax befone

Ewclidean plane i a=n aftine plane with 2 notion of dis-
tance @ ghen above
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Nase predpoklady:
Posluchaci by méli po absolvovani umét:

# presne formulovat zakladni pojmy a dokazovat
jednoducha tvrzeni (to ale prilis netestujeme),

# vnimat obsah i priblizné formulovanych vlastnosti,
= vstrebat navody na uzivani matematickych modell a
0svojit si jejich vyuziti.
K témto ambicidéznim cilim nelze dojit lehce a pro vétsSinu
lidi to znamena hledat si vlastni cesticky s tapanim rlznymi
smery (s potrebnym prekonavanim odporu Ci nechute). I
proto ucebnici rikame ,Matematika drsne a sviznée".

Ctenafi jsou donuceni sami volit cesti¢ku, jak textem projit.
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Obsah vyuky na FI MU (MB201)

Rozvicka -- stru¢ny naznak o co pdjde (4 tydny)
s funkCni zavislosti, jednoducha kombinatorika,
diferencni rovnice 1. radu,

# klasicka koneCna a geometricka pravdépodobnost,
# linearni algebra a geometrie v rovine.

Linearni modely (5 tydnd)
# vektorovy a maticovy pocet

# linearni iteracni modely a diskrétni Markovovy
retézce

Geometrie (afinni, euklidovska a projektivni — 3 tydny)
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Obsah vyuky na FI MU (MB202)
# Zrizeni ZOO (4 tydny)
7 interpolace polynomy a splajny

# spojité funkce a derivace (vCetneé topologie R
mocninnych rad)

s Diferencialni a integralni pocet (5 tydnt)
# derivovani a integrovani
: nekonecné rady
Spojité modely (3 tydny)
# aproximace pomoci Fourierovych rad
1 konvoluce, Fourierova transformace
* metrické prostory
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Obsah vyuky na FI MU (MB203)

= Spojité modely s vice proménnymi (6 tydnd)

# diferencialni pocet (extrémy, vazané extrémy,
implicitni funkce)

* integralni pocCet (Fubiniho véta, Stokesova véta),
* obycCejné diferencialni rovnice
# naznaky numerickych metod
Pravdépodobnost a statistika (6 tydnd)
# popisna statistika,
# pravdépodobnost,

# matematicka statistika (vCetné porovnani
Bayesianskeho a frekvencniho pristupu)
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Obsah vyuky na FI MU (MB204)

Elementarni teorie Cisel (5 tydnd)
# délitelnost, kongruence, prvociselnost, faktorizace
# kryptografie a kodovani
Zaklady pocitacove algebry (3 tydny)
= grupy, okruhy polynom, télesa
s vypoctova algebra (Grobnerovy baze)
Elementarni kombinatorika (4 tydny)
# binomicka véta, vytvorujici funkce, rekurence
7 aplikace v computer science
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Schéma vyuky — napred prakticky!
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... pak obvyk_!a prednaska a cviceni

R VTR T 1R MR | = e Y | e B L “ Mastroge

Integrilni operitory
(=L e

Pomoci transformace t = z — x se snadno spocte

o

(Fre)(2) = |

==

je tedy konvoluce coby binarni operace na dvojicich funkci s
kompaktnimi nosiéi komutativni.

Konvoluce je mimoradné uziteény nastroj pro modelovani zpiisobu,
jak miiZeme pozorovat experiment nebo jak se projevuje prostredi
pfi prenosu informaci (napf. analogovy audio nebo video signal
ovliviovany Sumy apod.). Argument f je prenasenou informaci,
funkce g je volena tak, aby co nejlépe vystihovala vlivy prostredi ci
zvoleného technického postupu.

f(x)glz—x)dx = [_ f(z—t)g(t) dt = (g=f)(z),

Foznamka
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... @ pripadne i ,virtualni konzultace"
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Title: .

Presenter: Jan Slovak i — ey de = =4 [[5E + - 2yl = =[S + jr ~In(z + 1))}
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Description: g = 2= I3 -

E-mail:

Copyright: Jan Slovak 8 Transformace trojného integralu

Pro vipotiy trojosel integral s powdivafl mimeo kartdéeské sontadniee [z, 2],
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Dojmy po 10 letech experimentu

Vysledky anketnich Setfeni potvrzuiji velice rliznorodé
vhnimani vyuky. Od oslavnych reakci (spise ojedinéle, ale
od dobrych studentll) az po Uplné zatracujici.

Zda se, Ze prave ta lepsi ¢ast studentll dobre prijima novy
posuv od ,,aplikované matematiky" k ,matematice v
aplikacich".

Propadovost pri vyuce je znacna (cca 35-50%).
Domnivam se ale, ze je zavinéna zejména liknavym
pristupem studentt souvisejicim s nadbytecnou volnosti
prichodu studiem.

Uspésni absolventi zpravidla nemaji nerealnou
predstavu, ze Matematiku uz znaji.
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Prototyp ucebnice dopracujeme do formy ,,Brisk
Guide to Mathematics" — spolecny projekt s
Flinders University (Australie)
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