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From the IMI-BAS logo —

to Escher and Bach

Johann Sebastian Bach Crab Canon on a Mobius Strip

https://vimeo.com/69715960



J.S. Bach - Crab Canon on a Möbius Strip.mp4
https://vimeo.com/69715960
https://vimeo.com/69715960

A mathematical notion in various
contexts



Meaning

Symmetry

syn [common] + metros
[measure]

Somernost

agreement in dimensions, [$efg *5 &
the same measure I |




Various interpretations
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EXPOSITION DENOUEMENT




Make a square
with your body
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What more?
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Dr. Schaffer and Mr. Stern Dance Ensemble
https://www.youtube.com/watch?v=aVsZdx7cTjc



Dr. Schaffer and Mr. Stern Dance Ensemble Math Dance Excerpts.mp4
https://www.youtube.com/watch?v=aVsZdx7cTjc
https://www.youtube.com/watch?v=aVsZdx7cTjc

In the literature
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mene tu ni minute nema.

On zuri, onda govori sirovo, gadno i

ExPOSITION DENOUEMENT ru z no.
OKO
coC ESOPE RESTE ICI ET SE REPOSE
MAZAM
-~ MADAM I'M ADAM
- EVE
twEXkEEEL
LOYH LAY H, 20

YOU CAN CAGE A SWALOW, CAN’T YOU BUT
YOU CAN’T SWALOW A CAGE, CAN YOU




TWO BEAUTIFUL EYES

e xybasu oun. lywata Ha aete
B ABe Xyb6aBM 04U; - My3UMKa - NbUM
He uckat 1 He obewaBar Te...
[ywaTta mu ce monu,

nete,

aywarta mu ce monun!
CTpacti n HeBoMN

LLLe XBBPAAT YTPE BbPXY TAX
6ynoTo Ha cpam U rpax.

bynoTto Ha cpam u rpax -

He e ro XBbPAAT BbPXYy TAX
CTPacTu N HEBOIN.
[dywaTta mu ce monm,

aete,

AywaTta My ce MOM...

He ucKkaT u He obewasar Te! -

[Be xy6aBu oun. My3uka, nbum

B ABe Xyb6aBu ouun. [lywiaTa Ha AeTe...

Mewo Asopos



In music
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All congruence transformations in musical space

L LTI reT e

[ Fan
ANSY
[Y)

Yo




Symmetry at the stage



Noam_sym.MPG
dance.wmv
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Crab Canon

Achilles and the Tortoise happen upon each other
m the park one day while strolling.

Tertoise:  Good day, Mr. A
.;:Mlb\ Why, same 10 you
oue: So nice to run into you

#Alles: That echoes my thoughts
And it’s a perfect day for a walk. I think I'll be walking home

' 'R ) 1].
GODEL,ESCHER,BACH
s Tortoise
Soon
Achillps Oh, really? | guess there’s nothing better for you than walking
R e Ben Bnvela shcm Aave | mna

Tooite: Vrnpiitomeons.

Oh, really? I guess there's nothing better for you than walking
and it's a perfect day for a walk. I think I'll be walking hom

1
soon.
That echoes my thoughts

’ ¢ Lr,;lll;,: So nice to run into you.

= " E E - ~ — - 1 . | = ks Why, same to you.
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CRAB CANON JsB



bach_s_crab_canon.avi

Congruences and design
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Designs in Troyan drop style




Symmetry around us




Symmetry is one of the ideas by which man
through the ages has tried to comprehend and
create order, beauty, and perfection.

Hermann Weyl



Beauty vs symmetry



How to make the cross-curricular
integration and IBL work?



Vem, da ne
vem niyuo

Vem, da ne
vem niyuo

Vem, da ne
vem niyuo



What do we call
innovations?




Pre-computer era

* Draw a triangle...




Draw a triangle with a computer!







The small difference between the scientist
and the student — how they react to questions
whose answer they don’t know




Environments where the students
could discover their own America!l




The Research Group on Education
Experiment —1978-1999

* Learning by doing
* Integrating school subjects
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In the primary school fee & <" <
« playing educational 36 S

games

» coding and decoding
'secret' texts

* solving math puzzles
* writing compositions
by using word and

picture editors

11/30/2016
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Konupade
KDAMPOBaHMe
coding

nexoavpade
AeKoaviposaHue
decoding

ABOMMYHA AyMa
ABOMYHOE CNOBOD
binary word

CeKpeTHO Cwob-
weHme
cekpeTHoe coo-
Buerume
secret message

to decode =

AeKoampam
to encode -

KOAMPam
accessible -

nocTenNeH
limited - orp-

aH1MYeH
vice versa -

obparTHo

70

33. KOAWPAHE HA
MHPOPMAUWMA == NEcep-
@HTO 3& kownwrpu

KoraTto kassame Ha KOMNOTE—
pa Hewo Ha esmka N0ro, wHeo-
PMaUMATE aBTOMATHMHYHO Ce npe-—
sexaa (koaupa) Ha MawWHeH
esmk. 0ObpaTHO, KOraTo KoMMKw-—
TERPET HW CrOBWaBa Hewo, WHP—
OPMALMATA ABTOMATHYHO Ce np—
esexaa (pexkogupa) OT MawwHeH
Ha paszbupaem 3a HAC e3MK.
Makap BCHMHYKKM KOMNKTPM Aa&
M3nonaysaT asbyka OT ABa 3H—
aka = 0 M 1, TEXHMTE MAaWMHHH
e3MUM MOXE A& Ce PazNMYaBaT.

ToBa 3HAYM, HE @ BBLIMOXHO
PA3NMYHKM KOMMRTPM A& pasbu-—
PET @eaHAa M CrWa AE HHa ay-
Ma& Mo pasnu4eHd HavumH. Crpem—

EXET H& CNeuManvcTHMTe AHeC e
A& Ce3AaRAT e@3MUM 3& Nporpa-—
Mipade, KoMTo aa bwpaTt pasb-
MPpaeMit 3& BCHMNYKM  KOMMKTPM,
T. 2. Aa bwapar Hewo karto ecn—
epanrTe 3a& komnwrpu. Tarkuea
esmumn ca Aaron, Q®oprpan, be—
wcwk, NN/1, fackan, Ana.

HHMCNOBMAT KOA HA RaneH 3H-
aKk ce nonyYasBa Hpes onepaum—
ATa ASCII, KOATO BEYe CpewH—-
axme. Hanpumep:

FRINT ASCII "A

65

Tyk 65 € HMCNOBMAT KOoA Ha
A, 3anMcad B aeCeTHYHA Nno3M-
uMoOHHa cucTema. B pencTteuTe-

AHOCT KOMMKTERET paboTh C
ABOMAYHIMA KQoAa Ha TO3M 3HaK.
Tok Moxe pa ce nonyYm Ypes

onepaumaTa CONVERT:

PRINT CONVERT 65 2

1000001

“YHMCNOBMAT KOAR HA NATHMHCKM™
Te HByksBn oTpazsasa azbyuYHMA
MM pen.

O0BMKHOBEHO KOMNOTPMTE M3M=
ON3YyBAT ABOMHYHM AYMM C eaHa-
KB& ARNKMHA. MHOMO MMKPOKOM—
nOTPK paboTAT © ABOMMYHMKM ay=—
Mi, AENCM OCEM 3HAKA.

fo kopupaHe Ha HMHPOPMAUMA
npubareame Ham—-YeCTo B aBa
cnyvas:

= KOraTo Cce CTPeMMM A& f
HanpaemMM AOCTEMNHA (B HaWMA
CnyYar = 3a KOMMHT®PA) M

— KOraTo Mckame pa s Hanp—
ABMM HEAOCTEMNHA 3& BCHMYKM
ocBeH 3a TeceH Kper  M3BpaHMd
oT Hac xopa. (Pazbupa ce, 3a
na ASKOAMPAaMEe HAKAKBO CrObu-
eHle B TO3M cnyqan, 6es aa
IHABM  KNKYA 34 AKOAMPaHe,
Tpsbea pa cme crobpazuTenHd
rnoHe kato Wepnok XonMc ...)

3a kopupaHe M 3a pexkoaupa—
Xe Aa Ce M3NON3YyBa M noro:

TO SECRET sTEXT

IF :TEXT = " THEN OQUTPUT "

MAKE "SYMB FIRST :TEXT

MAKE "CODE(ASCII :S8YMB)-7

MAKE "NEW.SYME CHAR :CODE

OUTPUT WORD :NEW.SYMB

SECRET BUTFIRST :TEXT
END
TO DECODE :TEXT

IF sTEXT = " THEN OUTPUT "

MAKE "SYMB FIRST :TEXT

MAKE "CODE(ASCII :SYMB)+7

MAKE "NEW.SYME CHAR :CODE

OUTPUT WORD :NEW.SYM

DECODE BUTFIRST :TEXT
END

MNocpepcTeom onepauMaTa SE-
CRET MMCNOBMAT KOA HA 3HaKO™
BETE OT ARAAEH TEeKCT Ce HamMa—
nABa CwC ceaem, a 4Ypes onep-
aumaTa DECODE M3MEHEeHMAT Nk~
CNOB KOA HA 3HAKOBETe Ce Bk~
3CcTaHOBABA. fa kKoaupame map—
evyeHreTo: Come on Sunday.

PRINT SECRET "COME

<HF >

zRINT SECRET "ON

FRINT SECRET "SUNDAY.

LNG=:R"’

Nony4yasame KOQMPAHMA TeK—
cT: <HF>» HG LNG=:R"’

CrobwerHreTo Moxe pa ce Be—
ICTAHOBKM MO CNEAHMA HAYKHI

PRINT DECODE "<HF2>

COME

PRINT DECODE "HG

ON

PRINT DECODE "LNG=:R°’
SUNDAY.

©

NHPOPMALMI KOAMPYRT TOr A&,
KOraa Hano CAenaTe ee aoc—
TynHOK (HanpHMep, ANns Kom—
newTEpPa) , MAM, HaoBopoT,
KOrAaa XOTAT CAENATe ee He-
ROCTYMHOM ANA BCEX, KpOMe
MzbpanHOro kKpyra nuu. Ans
KOAMPOBAHMA M ABKOAMPOBAH™
M MHPOPMALMKM MOXHO MCnon—
p30BATE M kKOMNewTEp. Koraa
Mbl 4TO-TO COOBWAEM KOMNE K=

1. PepakTupanTe onepaumuTe SECRET m DECODE,
KATO BRBEAETE BTOPM NapamMeTep, KOMTO Aa 3aa—
apa M3IMECTBAHETD HA YMCNOBMSA KOA.

2. AKO NO HesHWMaHWe
TekcT c onepaumsTa DECODE,
pate? fanTe NpUMepM.

CTE KOoAMpanM HAKAKLS
Kak uwe ro aexkoam—

J. B papeHus no-pony MysukaneH QparMedT Ben—
MK KOMNO3MTOP @ KOAWpan WMMeTo cu. MoxeTe nm
na NosHaeTe KoW @ Ton?

Tepy Ha sseke N0M0, wHEOP

MauMa ABTOMATHMHYECKW nepes—
OAMTCRA HA MAWMHHBIF  A3bIK 4
TO @CTE OHA KOAMPYRTCSH ANA
komMnewTEepa. 0bpaTHo, KOraa
KOMMEWTEP coobuyaeT Ham
YTO-TO, WHPOPMAUKMA ABTOMa~
THHECKM NepeBOAMTCA € Maw-
MHHOFO  A3LIKA HA  MOHATHLIM
HaM A3blK, TO €CTe WMHPOPMa—
UMA ABKOAMPYETCS.

uo encode tﬂ*ormattnn eit-

 her when we want to Mkc
it ‘accessible (e.g., for
the computer) or converse-
1y, when we want to make
ik inaccessible to any but
] Aium&tlﬂ group of people.

say'ladlthxaq to the comp-—
. uter in LOGO, the informa-
~ tion is nutenlticnlly ;;—

.';cqlky '
~ the machine language into
~a language hAt we unders—
{ tnnq. Thus thq 1nformntiun

(el Bk

ncoding or decoding
 the

4, B epvH oT paskasuTe 3a lepnok Xonmc repo-—
AT pasrapnasa koa, B KOWMTO BCRAKAa DykBa ce ko-
aMpa ¢ onpeaeneHa no3a Ha TaHUyBawo Yoseqe.
ETO KOAA HAa HAKOW BykBM:
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flekonupanTe paneHMs Mo—aony TeKoT

TRE&]

M ro MANCTPHMPAMTE C AaHMMAUMA.

5. Koaupante crobueHretro S0S c kona raHyye=—
QUO YOBEYE W IO MAKCTPHUPAMTE C AaHMMauMA.

6. EnHo crobuewme, koeTo Wepnok Xonmc koawpa
C KORR Tawuueauwe 4oseve (BX. 3a0.4,), M3rnex—
na Taka:

AL KXTIRK
KXAR AKX

IHAMEHULATA CNYNXAT 3a PaspenmTenid Ha AyMu—
Te. fekoaupanTe ToBa CcrobweHwe, BEMPEKM 4Ye
MM& HEeMNO3HAT 3HaK. WNHCTpUMpanTe YacT OT Tek—
CTA C AHHMMAUMA.

71



What are these transformations?
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Translation Uniform scaling
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Rotation Reflection






ldeas that outlasted the RGE experiment
and were reborn in EU projects

e |T are a tool, a means of expressing oneself, not an
object of education

e Learning by doing — the students construct
something, which is meaningful to them and could be

shared
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Virtual mechanisms



../../Desktop/Slovenia/Slovenia_talk/ReflectiveSymmetrograph.avi
../../Desktop/Slovenia/Slovenia_talk/Combined Grammigraph 2.avi
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DALEST - enhancing the 3D imagination

cueHaan 3a

CTUMYAHPAHE Ha
OTKPUBATEACKHA
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Cubix Editor

Calculating the volume
and the surface of
cubical constructions

DALEST]

|

)

L




Modeling rotational solids




Origami Nets

Constructing nets of
solids

\‘\“ \-\_\_ A L E S ‘




If a cubical meteorite passes through Flatland
how the poor Flatlanders might observe this
astronomical catastrophe?




Finding meaningful interpretations

143=4, 445=9... or

Every number squared is equal to the
next square minus 2k+1, the bigger the
number, the bigger k.

Or

n+a’= (a+1)?

where n = 2a-1, or

2a +1 +a?= (a+1)?




Discovering 4D and top-down construction




Exploring relationships between
numbers and geometrical figures

* Find the volume of the cubes below. Predict the number in 20t

place of the sequence.




Free style constructions




htto: www.ellca.net
.@A&EST p:// o



http://www.elica.net/
http://www.elica.net/
http://www.elica.net/
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According to
your own image and likeness...




Design of wood-carved ceilings



Rotational.ggb
D2.ggb
D5.ggb
D10.ggb
D9.ggb
D6.ggb

Developing educational scenarios

* Goal

* Problem formulated as a challenge
ystem of problems

Reflection

Zan0ua TIOCTpoM NET POIMAUKI POBVE B KO Ky, MaNomaeaid Cpvsrimiir
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d3BUBKa Ha NpaBObLIbJIEH
napanenenunen

TyK we omkpueaw U KOHCmpyupaul paseuska Ha npasobrbieH
napanenenunes.

Kos oT qurypute He e passuBka Ha MpABObrbrieH

( 1 )napanenenmnep,?

TTocTpoid NeT pasnnyHU pasBUBKU HG NMPABOBIbIIeH
napanenenunes ¢ usmepeHus 1 cm, 2 cm, 3 cm. Karo
usnonssaw DALEST Origami Nets software, nposepu
BEPHOCTTA Ha pelueHneTo.

EUROPEAN UNION
MINERVA 200 5

[Bapraavyrara

HU UrypaTa ¢ eAuH MPaBobrbIHUK, Ye Aa ce MOJyYn pasBuUBKa Ha
asobrbrieH napanenenuvnes. Msnonseaii DALEST Origami Nets soft-
are 3a nposepka Ha pelweHUeTo. CbCTABU AHANOrMYHA 3a4,a4a 3G Ky6.

=

OTCTpaHW OT PUrypaTa eiuH NpasobrbJIHUK, Ye a ce Mosyyun pasBUBKa HA
npasobrbiieH napanenenunes. Manonssali DALEST Origami Nets soft-
ware 3a Nposepka Ha pelueHneto. ChCTasU GHANTOMMYHA 3Aa4a 3a Ky6.

=

pemecTu evH OT NMPaBOBIbIHULMTE OT eJHO MecTO Ha IpYro, Ye Aa ce
JTyuM PasBUBKA HG MPasobrbiieH napanenenunea. Manonssai DALEST
rigami Nets software 3a nposepka Ha pelweHneTo. CbCTABU GHANIOMMYHA

aua 3a ky6.

DALEST
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Ba3a Ha 6boraTtcTBOTO

LIEN:
Tyk we ce Hayquw 0a modenupaw cb0ose ¢ floMmowyma Ha
npozpamume Math Wheel u Bottle Design .

Boaemerme
Basara Ha 50/'07'6‘7'807'0 e KpGCMB cba, B KOﬁTO ce cnarar
( 1 )CK'bl'loueHHI/I KAMBHUA, 5VIJ1KVI ] paSnVIHHVI CUMBOJIMN 34
NpUBIWYGHE HA KbCMeTa B JipeBHOTO yueHue PbH Llyid.
Hali-yaauHara qopma e ¢ WMpoKo rbprio, KoeTo MpemuHasa B Mo-
TACHQ mMﬁKG, a HC(AOHy OGeM'bT HGpuCTBO. Vln.eﬂm € LUeHHOCTUTE,
KOUTO cnarar B Hed, Aa BX3AT JNIeCHO, HO Aa U3nusart TPYAHO.

Pasrneaali cHUMKUTE Ha HAKOMKO BA3U Ha 6OraTcTBOTO U HaMpasu
cobcTeeH mopen.

loratiom

Hopu Ha onNUTHUTE rpBbHYAPU e TPYAHO Aa
OCUMYPAT CUMETPUSATA MpPU CH3AABAHE HA MoAer
Ha Basa. 3aTOBA Te PUCYBAT CAMO eaHaTa
NOSIOBUHA — U3MON3BAT BOBPAKEHNETO CU U
'3HGHMETO 3a CUMETPUATA Clief 3aBbPTaHE Ha

" FPBHYAPCKOTO KoJeno.

Moxelw aa ce ynpaxHABaAW Ha pbKa G CHCTABAL MOASSTN — Lie
passuell rpagpUUHUTE CU YMeHUs, HO moXeTe Aa usnonssal Math
Whee/3a pewasaHe Ha 3aaau4ara.

Moxeuw:

« [Hawusbepew eaHa ot nocouyeHute no-gony 5 gurypu (otceuka,
Kpbr, KBAAPAT, TPUBIBIHUK U KPUBA), KOSTO Aa MPemecTUIl 1
3aBBPTUL MO U3BPaH OT Tebe HaUYMH B PABHMHATA Ha OCTa, Clief,
KOeTO [a BUAMIL pesysiTaTa OT 3aBbPTAHETO Ha PUryparta okosno
0CTa B MPOCTPAHCTBOTO.

o [a usbepewe csobogeH cri1/1Ha MOAeNNpaHe, NpU KoliTo Aa
pasnonoxuL AafeHUTe TOUKU Mo U36paH oT Tebe HauMH U Aa
BUAMIL pe3ynTaTa crief 3asbpTaHe Ha M306paseHara IMHUS OKono

ocTa
e >
- =
Ly )
Al Dd -

DALEST




Implementing the ideas in IT textbooks

KOMITIOTOPHT
B M04 CBAT

UHO®OPMALLIUOHHU
%%Eﬁﬁ'ggﬁmﬂgﬂtam 5 TEXH@A@F%[A
TEXHOJNIOrnn

SAABAXUTEAHA
NOArOoTOBKA

MHMOOPMALMNOHHN
3A7 TEXHOAOIT N
®

3AABAKUTEAHA
KMC  [TOATOTOBKA




Rotational artefacts

3 DALEST lica Potter's Wheel A1 3 DALEST ica Potter's Wheel [ [B15) | @ OMLEST fiica Potter's Wheel

fovrasaana) | fpyrarpyna ) by ) fprasagasa) | fipyrarpyna ) Qe ) || emans) (foamn) by )
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eonardo’s code




Tessellations with a clown face




Modelling, maths and art

HanpaBu KyOUYHM KOHCTPYKLUMM B CTU/1A Ha
XyAOXHUKa Basapenn c nomoulta Ha
BUPTYANHUA KOHCTPYKTOP.

Ha-manko OT KO/IKO KybyeTa
MOXKe Ja ce Hanpaswu
KOHCTPYKLUMATA?







Jla wairssmam TP MO3AWKA ¢ p

A3NTHYHH BXOAOBE:

Dur. 38.20

Dur. 38.21

AHAZOTHYHO MOKEM JIa NOTYUHM H WIECTOBIbIHM TIOUKH:

F

R M
A HANTPER

1TIOCOKA

bPTEHU :M3M :BP :BI'BA
BIWICHM HAS3A R HAJICHO 120
HANTPABM “"BI'BA  :BI'BA * :MOCOKA]

KPan

Jla HanpasuM HAKOJIKO MOCTPH HA WECTOBIbIIHH IUIOUKH:

Gur. 38.22

®ur. 38.23

3abenexere edexra, KOraro CMEHAME AITEPHATHBHO NOCOKATA HA 3a-

BhpTane.

Ynameane:
nogmmaTa Ha ¢ 8.26. U3bepe-
Te HAil-XapaKTcpiiTe NOBTapAU
Ce CHCMEHTH W CC onuTaiiTe aa ri
MOJIEIMPATE C MOMONITA HA Npoue-
aypu na Jloro. ExcriepumenTipaii-
Te, KaTo I pasnoaraTe:

2) BLE BHIINTE HA PATIHIHR
PeIICIKH OT TOYKH WLPXY eKpaHa;

6) B ciryqaitno #3Gpai TOUKH
BBPXY eKpaHa.

e
+]|

1N S
kbvt’

i 38.26

39. KOMIIKOTBLPHA BPOJIEPHS

11 or

N-Lrbadmm

Banavara, KOATO 1Me PAsUIe/iamMe Cera, ¢ Kax 1a yepraeM (huryps or Bra:

Dur.39.1

OBWOTO 3a TAX €, HE Ce CHLCTOAT OT HAKOJIKO HOKOAetilg Noso0HH npa-

BIHIHH MHOTOBILIHHIM

o

Hu N-bUBIHAL (PA3HONOKEHN OKOTIO BLPXOBE

1# npaBusien N-LIBIHHK € podut cebenodob-

¢ MY), KOHTO OT CBOS CTpa-

HA ca podwtu cebenodobnu N-broanuus W 1. 0. B XOHKperHute npumeps

deyama ca or

Ha 3ajauaTa HM

MOACKA3BA JId CHCTABHM p‘exypcnsml n;;nuw:)'pn (me s napeuem N.bI'bJI-
HH.IIOKOJIEHUS! ). 3a uesra me pegaxtupame npoueaypara IEEHTPA-
JIEHN.BI'BJIHUK 110 noaxoasnt navuns:

"BAHUK N

3A UEHTPANEI
BIMCHN ' HAS
N.BUBAHMK N 2
BIOMCHUM HAARBO 90 * (:N
KPAK

174

:R HAICHO 90

¢ (:N + 2) / N CHVCHA
N 180 N
:N HASAfl :R CHYCHK

3agauu

1. M3Gepere noaxoasuw BXoja08e Ha npouesypara IEHTPA-
JIEH.N.BI"bJIHNK, 3a na nonyunre durypure or 38.7 g0 38.10.

2. Tenepupaiire Mo3aiika OT KBaXPaTHH MIOYKH, ChCTABEHH OT H3Gpa-
HH OT BAC 3aBbPTEHH KBAAPATH OT THNA Ha dur. 38.24.

Dur. 38. 24

3. [onyuere MOTHBI OT 3aBBPTEHH N-BIBIRHIG, Pa3/uaBaum ce ca-
MO 110 H JABBPTAHE, U TH eIMH BLPXY APYT Ha eKpaHa:

Dur. 38. 25

4. Hanpasete nporpama, ¢ FOMOIITA Ha KOATO KOMIIOTHPET /ia pHCYBA
B cun a aa Kanduncku.

173

Jla onpenenum crea KOS MHCTPYKUMS KOCTEHYPKATA MPHCTHIA BHD
BPBX Ha N-BLIbIHHKA H 18 10 0TOENeKMM Che FHaka (***). Mmenno Ha TO-
BA MACTO TPAGBA /1a BMBKHEM HHCTPYKUMA 33 YEPTaHe HA HACACOHUYUME
HA N-BIBIHAKS, T.¢. PUrypa OT N-sIiimum, 1ogo6mm #a N-breiHuka-po-
Oumen, ¢ UEHTHP BLNPOCHHA BPBX H Gpoil Ha MOKOMEHHNTA, HAMANEH C
eTHHMIA. G

CrobpassBame, e KOCTEHYPKATa Ce HAMHPA BB BPBLX Ha N-LrsmHmka
cnei u3rbAHCHRE Ha HHCTpykuisTa HAMPEL :CTP » npoueaypara
N.BI'bJIHUK:
3A N.BI'BAHMK :N
+N [ HANPEL :CTP ' (***) HAIFICHO 360 / :N]

KP;

Ille samectum Tanoro Ha NUBI"BJIHUK B npoueaypara LIEHTPA-
JIEH.N.BI'bJIHUK, me s npenmenysame #a N. I BJIHAITIOKOJIEHAA
o e NoGABHM NAPAMETPH 32 € KOHTO e IMe-
pa Ha Besko caeapamo noxonenue (KOE®), u 3a Gpos Ha noxosesusTa
(MOK):

SA N.BUBARK.TOXOABHMA ¥N' ' :R  :KOB®  :TIOK
BIOMCHYM HANPEQN :R HAIICHO 90 * (:N 4 2) / :N COVCHM
NOBTOPH :N [ HAMPEN 2 % :R * SIN 180 / N (**%)
HANIACHO 360 / :N]
BIATHYM HAAABO 90 * (:N % 2) / :N HABAL :R CHAVCHK
AR

Ha msctoTo Ha (***) Tpabba 12 c0KHM PEKYPCHBHO OGPLIICHAE KbM
N.BI"'bJIHU.ITOKOJIEHHS ¢ sxofiose chorsetiio :N, R, :KOE® u
:TIOK — 1. OcBen ToBa TPAGHA /18 CROKHM Chupayxa HA Npoueaypara (xo-
raTo GPOAT Ha MOKONEHHATA CTAHE PaBeH Ha Hyna). OKOHUATENNATA penak-
MR H3TIeKIa TaKa:
3A N.BI'BAHM.NOKOAEHMS :N :R :KOEQ@ :MOK

AKO :MOK = 0 TO CTON

BIMPHY HATIPEN :R HAIICHO 90 * (:N + 2) / :N COYCHW

NOBTOPK :N ( HANPER 2 :Rk * SIN 180 / :N

N.BIBAHK. TOKOAEHUS :N':R * :KOE :KOEQ :NOK — 1

HANICHO 360 / :N]

BIOACHM HAAABO 90 * (:N + 2) / :N HASAR :R CAYCHU
KPAR

G-

Pur. 39.2
175

(Kaspar, 4e 371aTHHTE NMPaBOs-
TBIHKIM Ca Haf-eCTETHUHHTE OT
BCHUKH NPABOBIBIHHIM.) AKO B HEro
BIHIIEM KBAIPAT CHC CTPaHa, paBHa
HA KbCATA CTPAHA HA NIPABOBIBIHHKA,
OCTAHAJIATA MY YaCT NaK i Gbae Ina-
TeH NPaBOBIIHHK.

To3u mpouec MOXe a NPOIBIKH
HEOTPAHHYeHO, & KBAPATHTE, KOHTO
e MONYABAT, Ce HAPHYAT GBPMALU
ce keadpamu.

Jla onHmem Kak ce moJydaBaT BLPTAIM ce ksanapatd Ha Jloro. Ille
npHEeMeM, Ye HAYATHATA CTPaHa Ha kpanpara e A. OcBeH TOBa B MpOUEy-
para 3a YepTaHe Ha KBA/JpaT WE BKMIOYHM H NPEXO/a 3a MOArOoTOBKA Ha

Ja pata ¢ Bxox 60:

Dur. 41.3

J:{

Dur. 414

KOCTEHYPKATA 32 HEPTAHE HA CJEABALL KBAIPAT.

3A KBANIPAT.C.NPEXOX :A

NOBTOPM 5 [HATPER :A HAIFICHO 90] HANPEQN :A

KPAR

Criext M3ITHAHERHETO HA Mpoueny-
para KBAJIPAT.C.TTPEXO/] ¢ naxaxss
BXOJI KOCTEHYDKATa € FOTOBA 34 Yepra-
HE Ha CICIBAlUMA KBAIPAT C ILIKHHA
Ha CTpanara, ¢ ITETH M0-MA/IKa OT TO3H
BXOI

He 110-MJIKa OT eMHHILA:

8A BLPTAIM.CE.KBAIIPATH :A
AKO :A < 1 TO CTON
KBAIIPAT.C.MPEXON :A

v

Dur. 41.5
[lle npomKIM NPoOLIECa, JIOKATO CTPAHATA HA TIOPE/HHS KBAIPAT CTa-

BBPTANM.CE. KBAIIPATH :A/1.61803

KPAR
188

TO Ce HAMAABA PAIMEPHT HA CTHONOTO HA BCAKO NMOLTLPBO, € PABEH HA

FMATHOTO CEHEHME:

Durdl9

3. 3naTHoTo cevenne u uncAaTa Ha Gubonaun

Yucaa na ce HapHyar

1,1,2,3,5,8, 13, 21, 34, 55, 89,...

Bcekn HemH WieH OT TPETHA HATATHK ¢ paBeH Ha cOOPa OT NPeMIIHK-
Te jiBa. JIIOGONKTHOTO €, ¥e Te3H HHC/a ce NOABABAT YeCTO NpPH ONHCBAHE

HA HAKOM B

Ha

nueuTe.
H.

— nput

CITHpaIH, KOHTO HAOMO/ABaME B KOHYCA HA €]HA IIHIAPKa, € % Wi ‘:

Ilpu casruornefoBaTa nATa
(¢ur. 41.10) ce cpemar no-ronemi
9HCNA OT peauuata Ha GuGonawm —
OTHOIICHHETO KA JIEBHTE W JIeCHHTE
COMPAZH B DPAdIHYHHTE COPTOBE

34 89
CITLHUOITIEN € 57~ WIH <5

Dur. 41.10

Koraro

or penunara ua GuGonawn:

190

AbpBeTa,

JWCTeH-
LATA HA WHIIAPKHTE, HA CTHHYOICAOBHTE CEMEHa, MPH PAIMHOKABAHE HA

Mexy Gpos Ha BaTa BHAA

€/HO flocTa
PEAIHCTHYHO — JIEBHTE My KIOHH 651Xa JIBa ITTH N0-TBITH OT IECHHTE. AKO
JOMYCHEM, YE 32 C/IMHHIA BPEMe PACTe KIOH C ILIDKHHA
C/IMHHLH BPEME TOBA IBPRO WIE HMa TONKOBA KIIOHA, KOKOTO € N-THAT WieH

C/IMHHLA, Ciiel n

i ur. 41.6

Cera BMECTO IIPEXOJ1 110 CTPAHHTE HA KBAJPATA Lie HANPABHM MPEXO

10 LIA, KOATO € YCTBLPT OT OKPHLKHOCT C paanyc CTpaHaTa Ha KBajpara:
3A YETBBPT.JIACHA.IBIA :P

NOBTOPY 90 [HAMPEN 3.14159+:P/180 HAIACHO 1)
KPAR
8A CNUPAMA :A

AKO :A<l TO cTOfl
KBAIIPAT :A
YETBBPT . IACHA . IBTA :A
CIMPANA :A/1.61803

KPAR
Tyk mpouexypara Kpagpar e
TPANNIHONHA — KOCTEHYpKaTa ce
BpBINA B H3XOMHO TIONOKEeHHE (Pur.
41.7).
|, ———
1/
Dur. 41.8

JlbruTe ce CBBP3IBAT B COMpana,
KOSTO CBIIO HMa CBOHCTBOTO, Y€ OT-
HONICHHETO MEXTY BCHKH JBA nOCIe-
foBaTenHu cermenta ot Hes e @ (Jla
TOMHHM, 4e PaIHyCHTe Ca PaBHK Ha
CTpaHNTE HA TIOCTC/IOBATEHITE KBAL-
PaTh.) AKO HCKaMe J1a ce YepTae camo

p me
wisra KBAJIPAT :A ot 1871070 Ha
npouesypara CITHPAJIA.

ena ot Bep-

HYIH A02apummuina. T e w3gsnGana

na HaarpoGums My Kambk. Jlorapur-

MHYHATa CTHPAZA CE CPEINA HECTO B
= Ha

ly
YC HANPHMEp Ce 3aBLPTA [0 JIOTaPHT-
MHYHA cOoHpana.

Dur. 419

189

®ar.41.11

3a /ia OTKpHeM JIpyra HHTepecHa ocobeHocT Ha uncnaTa Ha Pubonawm,
€ KOATO e 1oy CIMCHK OT ITBPBHTE N

me P
WieHa Ha peMuaTa Ha DuGonavn:

3A PEIMUA :CIMCHK
HATPABYM “CNENBAN (MOCAEAEH :CMUCBK) + (MOCAENEH BNA

1 CIUCHK)
M3XOJl OBEOMHEHME :CIACHK :CAENBAN
KPAR
p i 1] y
cToiHoCT c6Opa OT NOCHeHAS ¥ ©/IeMEHT Ha BXOJA, 3a1a-

MexT — cToiRocTTa Ha npomernisara CJIEJIBAILL Jla npunoxis Tasu
onepais KbM ITbPBHTE 1BE yuena na Gubonaum:

MBBEMM PEOMUA (1 1]

by Y

MSBEMM PEMMUA (1 1 2]

1123
CwmunnlmnmPEmﬂlAmmmmpmn

wicna Ha GHOOHAUH, HA HIXOMA W TIOTYIHM CITHCHK OT IThpBHTE 71+ witc-

na. Cera me Ranp CeNHUR —me xax ce

WIMeHs Ha B2 WwieHa Ha pefraTa Ha Ou-

Gonaun. 3a uenra me aedumupame npoueaypara OTHOIEHHE ¢ exun

BXOA (CNHCBK), C KOATO e np: Ha "

TIPEANOCHE/HAA eNIEMEHT Ha BXO/A:

3A OTHONEHME :CITUCBK
M3XON (MOCAEREH :CNUCBK) / (MOCAEDH BOA :CIMCHK)
AR

KP:

191



PD courses for in-service
and pre-service teachers












Kpyuika c yronemeH b6anoH

Obpasey u

Kpyiuku ¢ doopma Ha ceel

= Moaen

Obpaseu

Modeling light sources

Kpyuika ¢ yabrokeHa chopma

0

PedtnekTopHu KpyLuKku WHdppayepseHn namnu

= Moaen = Moaen

= Obpaseu

HacTtonHm namnm Annunym

= Mogen - = Mogen & = Moaen
R
3
- ‘ J"J,_-
-~ 2re L

&
= Obpaseu _. = Obpaseu ﬂ‘ = Obpaseu



Jewelry design




Tailoring

BpaT

\!

rMpomu

|
|
|
|
|
|
:Tanuﬂ
|
|
|
|
|

XaHl %
| AbMXHWHa




Modeling of hats




In the style of Sonia Delaunay

D)

Robert and Maurine Rothschild Collection



Computer variations of Sonia
Delaunay’s models




Students projects
in the style of Sonya Delaune

"4 Comeniuz Logo - STROITEL
Palin Pepaktop Oposopew Ongdd [okdow

Keanpart

TPHBIMBEAHHE

KpBr

LLEBAT

Hanpen 60

HapnqcHo 30

H34HLCTH

AAB TPHBEMEAHHK

BEQLHIHH

CIYCHH

Hazan 60O

NpaeobLreEAHHK

YCNOpEAHHK

NAE_YCNOPE AHHK

PABHOGE TPHLI




isual modelling a la Balkanski

=re -
=
ala










The new role of the teachers




Some current projects



HOME NEWS

SCIENTIX — Resounces

The community for science education in Europe

COMMUNITY CONFERENCE

EVENTS

SCIENTIX LIVE

ABOUT

Home » Resources » Resource Details

SNOWFLAKES

Users' Tags:
Descriptor: chemistry computer science mathematics physics
Age range: 10 - 18

Resource type: enquiry-oriented activity, exploration, lesson plan,
A A * KX open activity, project, tool

o o o Creative commons: @ @ @

@ Add to favourites Project: Mascil

# Report a problem Author: Toni CHEHLAROVA

DESCRIPTION

Students are expected to make an inquiry on snowflakes from different aspects using
information from the Internet, then to make a j about their froma

i ive, to iate tools for making a snowflake model, and finally to
produce several models (including computer ones).

VIEW THIS IN

REQUEST TRANSLATION

COMMENTS AND RATINGS

Svejina Kirilova Dimitrova * o ok
Thank you for this resource. Can use in different physics, chemistry and math lessons or to
prepare a combine lesson.

In your country
Observatory

Scientix Moodle
Science it's a girl thing!

Scientix blog

TRANSLATION
SERVICE

Get free translation of learning
resource materials in the Scientix
repository

OTHER
REPOSITORIES

* Learning Resource
Exchange for Schools

« Open Discovery Space

Scientix is unaer the union's Tor

ana D

82
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Cbpue Karto reoOMeTpM4Ho MHACTO Ha
TOYKH

Kak pa cbijamem cupye, KOETO Ce MOASABa
HEOYAKRAHO - KATD ROMETPUYHO MACTO HA TOYKY,
3a [a |1anpap4mM cncuyaniia camcimunia? e
M3IILIIBBEME DIMId Hd MdAlemMdinga W U
EKCnepUuMeHTpaMe.

Myncupawo ckpue

Kak ga cuagancs cLpue U KSK Aa opraiiMoupame
HYIICUREHOITIV 1Y, 34 Ld Hd IPaBAM CHIBUMAE! HA
eaesmurka? lle manonssame GeoGebra.

CHEXMHKN
YYCIlIWLYTC DNWIAT D pOnsiTa |18 AMdamicpu na
MULBIHN Hd CHYHRAERA

UbspacT: 10-18

Brapaer 17-18

OWHAMUYHW KOMMO3ULMK B CTHA AHOW Ne3en "Mpodecus™ PecTaBpaLuWa Ha YHHUA

yOpXOﬂ I logpageTe Mh3en, ia nOa  pasbepete | Ip apx2cnorvieckt pasxkonkn € HamepeHa YacT
U.,G UbaldBd |9 HUHAMUW' HU KOMIIOZNUMK B ClUlL n,"n(‘.(t!’.ﬂl/ﬂ']’ﬂ HA pFlﬁl‘.v_ﬁllLMﬂ HA CHUMERTA 0T Y4dkMAa 3a /18 RhECTAHORATE qmr.-uam HA
Argn Yopxon cbC cneumanaupa-ua codgryep YUIIWATa, TPADEA Aa OTKPHUCTC 33KO!IOMEPIIOCT.
GealGebra. Beapact. 7-12

Bwapact: 10-1G

Brapact: 11 18

AvHaMuyHa napkeTvMpalia nnoyka or TyxneHa Ksuwa

MNapkuHr 33 asTomo6unu



4

SCOVEE

Ha4ano NPOEekKT AelHoCcTH nyenukauum cBOUTHA eKun

B EAHA U3CAEAOBATEACKA
YHEBHA CPEAA PABOTATA HA
YYUTEAS HE E AA MMPEMOAABA
3HAHUE, A AA TOMATA HA
YHEHULUTE AA OTKPUBAT

3HAHUETO.

PecTtaBpauusa Ha YMHURA

Lle Bnezew B ponaTa Ha pectaepatop. LLe Bnesew W B PONATA HA OTKPWBATEN B MaTEMATMKATA -
OTKEPMTMETO We TW nomara. Le npeueHd W Nonsata oT AWHAMUYEH codTyep, Hanpumep OpuruHaneH cant mascil =D
Geogebra, 33 Bb3CTAHOBABAHE HA PUCYHKATA BbPXY YMHHATA.

http://www.math.bas.bg/omi/mascil/resources.html



http://www.math.bas.bg/omi/mascil/resources.html
task-PlateRestoration-BG.pdf

Helping the archeologists



ARH.html

Dynamic Escherization

E GeoGebra - EscherQuad.ggh

Mafn Pepaktdpal Mamen HacTpofew  WHCTpymedT  Npozoped Momow
b LA [ O O (L N ) | ] e :
° .
i i il il il il . ) | ViaTemu (uzgbpnai) uik uzBepu obektd (Esc) 3
@ Breegu: | = VHu v”Command A



Birds_Escher2.ggb

http://www.math.bas.bg/omi/cabinet/

G &

OWMHAMM4YHM PECY
NMPEOY4HHMWLLE
YWCna 1

DUIrYe 1
H3IMEPBAHE
YWMCnaAa 2

SMIryeH 2

TEMA

YWCNA 3

DUIYeH 3
DYHKLIMH
NPECEPAIYBAHWA
CTATHUCTHEA

OPYTH

Mb3EMH

=
(%]
)

HIren

HAYAND

BupryaneH yunnuuieH kabuHer Nno mateMmaTuka

Prcysan-csofogma pexa

Mychk Kame Jave anner

pﬂ'l'ﬂLI“DHH\! CHMETRHA

-

o

Mychk Kame Jave anner

style Andy Warhcl

"M

g

Mychk Kame Jave anner

TECTOBE MYEMHKALIHH
EPOM ZA0AYM HA CARTA - 904

ETHOM

Pucyead- ceofogra puka

-l..

.ggb
MycHn kaTo Java anaeT

=tyl= Andy Warhol

.ogb
MycHn kaTo Java anaeT

=tyl= Andy Warhol

.ogb
MycHn kaTo Java anaeT

ChEMTHA

3

BPLIKM

34 HAC  OT3MBMW

& 7 B

Prcysad-csofogne pres

S

-

.gghy
Myorim kato Java anee=t

=tyl= Andy Warhiol

.gghy
Myorim kato Java anee=t

=tyl= Andy Warbiol

Myorim kato Java anee=t

HEM - BAH, ompn " OSpesosanses No mam=maTAEa # AnfopsaTaca™ & 2013



http://www.math.bas.bg/omi/cabinet/
http://www.math.bas.bg/omi/cabinet/

Mathematics and art

http://www.math.bas.bg/omi/cabinet/
content/bg/html/d25302.html

http://www.math.
bas.bg/omi/cabin
et/content/bg/ht
ml/d25006.html

http://www.math.bas.bg/omi/cabinet/content/bg/html/d25206.html
http://www.math.bas.bg/omi/cabinet/content/bg/html/d25203.html



http://www.math.bas.bg/omi/cabinet/content/bg/html/d25206.html
http://www.math.bas.bg/omi/cabinet/content/bg/html/d25203.html
http://www.math.bas.bg/omi/cabinet/content/bg/html/d25006.html
http://www.math.bas.bg/omi/cabinet/content/bg/html/d25006.html
http://www.math.bas.bg/omi/cabinet/content/bg/html/d25006.html
http://www.math.bas.bg/omi/cabinet/content/bg/html/d25006.html
http://www.math.bas.bg/omi/cabinet/content/bg/html/d25006.html
http://www.math.bas.bg/omi/cabinet/content/bg/html/d25302.html
http://www.math.bas.bg/omi/cabinet/content/bg/html/d25302.html
http://www.math.bas.bg/omi/cabinet/content/bg/html/d25302.html

MPEAYYUJTMLLLE

UNCNA 1
PUTYPU 1
M3MEPBAHE
YNCNA 2
DUTYPU 2
TENA
UYNCNA 3
DPUTYPK 3

DYHKLWNA

NMPEOBPA3YBAHWA

CTATUCTUKA

MPUJTOXHW

Mb3EN

MIrPU
M3KYCTBO

BaneHTuHKa

T v

Vv,

.ggb
[MycHW kKaTo Java anner

BaneHTuHKa

-

.ggb
[MycHW KaTo Java anner

BaneHTuHKa

-4 o1

Y

.ggb
[MycHW KaTo Java anner

Love and maths

BaneHTWHKa

.ggb

MNycHW KaTto Java annert

T

BaneHTUHKa

A ¢

.ggb
MNycHW KaTo Java annert

BaneHTWHKa

T —
-
-
had

v

.ggb
MNycHW KaTo Java annet

BaneHTUHKa
T

) 4

.ggh
IMycHW kaTo Java annet

BaneHTuHKa

Y

T

.ggb
INycHW kaTo Java annet

BaneHTuHKa

T —

v

.ggb
MNycHW kKaTo Java annert



Learning math in 5t grade
with an artistic eye



Children in Escher’s style

_ \ Y
y ‘ h o
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kulesi.ggb
ku4lebed.ggb

Connecting Einstein and Pythagoras



So, you think they have brought math to Earth, already...




BUXKTE HAWWUTE EMOUUUN C

o A’

7 knac, 73.COY”BnapucnaB Npamatuk” - Cocpusa



https://www.google.bg/url?q=http://e-jednevnik.com/articles.php?style_id=1&sa=U&ei=0IVbU4i2PI_Nsgau5YGgBQ&ved=0CDAQ9QEwAg&usg=AFQjCNHS_6mp_W5gyBltOft8_DThMzRFNg

NMETONDBYKN HA NMUTATOP... *

" Nuue =12.22
‘h Mue = 3.51
g Nuue = 15.73

| Auna 7B, 73.COY - Cochusa



DENBU HA MUTATOP... ?

Nuue =17.25
INye =7.95
Nuuye =252

Bukn 76, 73.COY - Codchusna


https://www.google.bg/url?q=http://e-jednevnik.com/articles.php?style_id=1&sa=U&ei=0IVbU4i2PI_Nsgau5YGgBQ&ved=0CDAQ9QEwAg&usg=AFQjCNHS_6mp_W5gyBltOft8_DThMzRFNg

NEBEAU HA TNUTATIORP... v

Nuue = 9.59
Nuue= 7.6
Nuue =17.19

'epun 7B, 73.COY - Cochusn


https://www.google.bg/url?q=http://e-jednevnik.com/articles.php?style_id=1&sa=U&ei=0IVbU4i2PI_Nsgau5YGgBQ&ved=0CDAQ9QEwAg&usg=AFQjCNHS_6mp_W5gyBltOft8_DThMzRFNg

KAMUIN HA NMUTATOP... v

Nuue = 5.83
Nvnue = 11.36

Nuue =17.19

Hukonet 7B, 73.COY -
Codhun


https://www.google.bg/url?q=http://e-jednevnik.com/articles.php?style_id=1&sa=U&ei=0IVbU4i2PI_Nsgau5YGgBQ&ved=0CDAQ9QEwAg&usg=AFQjCNHS_6mp_W5gyBltOft8_DThMzRFNg
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Mathematics and art in real life






Geometry in parks and gardens

Problem 11

Calculate how many square meters form part of the garden at Versailles, if we know that it 1s 71% of
the total surface area of the garden. By solving this problem start from a square floor plan (Fig.20), in
which a side length of one square is 1 meter.
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Fig. 19 The grounds of Versailles contain one of the Fig. 20

largest formal gardens ever created, with extensive
parterres, fountains and canals, designed by André
Le Natre.






Reconstructing an iconostacis
Dormition of the Holy Mother of God - Bansko

- —

The iconostasis prior to the fire in 1958
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Seduction - an art exhibition of an
informatician

MaBen GotueB, “Seduction - AJourney in the Mandeibrot Set

(©COMPUTER SPACL

WWw.computerspace.org

A Journey in The Mandelbrot se
http://www.youtube.com/watch?v=)Gxbhdr3w2I&feature=relmfut
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