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20t 17212 OSRASU AOK G@O2NRU LINB 11 ORg &aAddza OA
Nt T ye@OK RNHK2@> o6& &l ylrdzAtAX TNailtA aig:
20 YA 28 yI zdz L2 (G§NBO6Y Bl 2R KyadSR bstbgtazkou LINN |
22XK  GSOA Oyl LN 22 @izaNBEX Kiapafhe@dHasinosK v X 2 (
a odpovedame pridavhym menom (napr. Ktoré vtaky odlietaju do teplych krajin?). Otazky
11 2XK hR1 Al UKde¥alYFSANIHkBKg Y YKE AU2 @1 yAdz &L 420 dz
vtaky pohybuji? Kam vtaky odlietaju? Kde najdu staledtak.J2 6 & | A Y@Ke®&B Rf 2 K0
AYSNHz2S | dzNBSyYyAdz 6F adz 6y LN YSRe @it 1e& 2Rf
Y2UNZRNRdz al LG YS yI dz2NBAGYG FfSo02 ySdzNBAI
~0dzRSyiG1e GO2NWA A2 2PSBVEYAAG6NEYY® ~GdzRSYy (|
L2 Y202dz yS3t OASsE O6NY @QeligdtNra2ag AOK yiINRBG6YyS2
TYyFYSyt | 12 &l G(d@2NNe { OASuU2Y NRI @Ne2tk U a
dz6 AGSUTl TINRBF2OF)ONBDRTBOKt NBG2 al OGdzZRSYy G«
RSGA Yyl dz6A0e2RRREBEROUALF L2aldzlyS OSft2dz @Si2
tvrdeni (vyrokov) a posudzovanie ich pravdivosti. V ramci logiky sa venujeme tvorbe
jednoduchych dlohii @ LJdz %9 . w! O09AYalSAy20e0K Kil g2t Y2¢
102NB 1 gttt Rydz RSMiA LINBRO(12f a1 SK2 @S dz

5ASUIF o6& &l 21NBY T2N¥dzZt OAS 2RLIRZISRN YI 2
LR2RAGI GySY o6& O0GdzRSyid1l @OSRStI L32dzZONGI U KNI
G@2NRU0 282 20YSyeéed !''6AGSULF YI  LINRAILANI &S yaey &y
TAAGA0E yI 10G2NB 202810 dz6AGSUll Yeéeat Nz Lkedl

O O

wsT yS LI2R26& LI26Gdz I 6Naf I

61 f02dz 20t aU02dzx {G2NB2 &l LINRA LINNLINI @S 06 d:
6Nat2 @ NbI yeodKe LRR2NE ROKEA ! 6&I1KST gelyg LR2YytI KU
I LINAYSYlFYAD® {¢§g aLkRiz22yNI 1St RASUIFI @GAS gevyYs
RASUI ON6OAYy2dz NBOA(Gdz2S ot ayAaéldz | aldzizéys

6t 2RNR 6yt  dzlilohGypu ZEERA 2 tiidatike staleho vtactva, sa nachakipitole Ulohy typu Zebréstr. 34).
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NON&I LINBG2 OGdzRRSyidl1e @ASal |1 (2YdzZ o6& ¢
120 3aANIFAO|l e THITylLY LR6dziéOK AYyTF2N¥iI OANG
GNE&tAOF YAZ LINAYSYIFIYAD ¢ @2NNYS LA SOSzrych G dzt OA ¢
12y 0SEG20KZ oé &l RASUIF YIt2 Y20y2al0 aidNBily
OKIF2G4A01S 2 12yFAIFdzNIfyS Y2RSteésxs @SRSt2 d:
dzYASAaGySyAl I LR GJIKe 202851023 0KYRNISYy $ 20 §8IK2Y.
NETYyS FINDPEI NBT Yy2NHNPNBDE 2100818 @eOK 98KE QR LIOK
OKt LIFO &aLkrz 20YSRISyYyS 12yiGSEdGezr @ 1G2NEOK 3
RASUOI R21tTFf2 TINBIARBNRE®E OA OY 8tzRBEYSE 80 1 O
I NF120S2 1 @dzZ1 290S> KYIFI(i20S | LRKeoz2@S @eéal RNB
2 LINB LRSNGFYAS LRYAYydziSUyeOK Y2RSt2@ o1 @dz
A L126S0H 2025180 ABK2RYESW] RLEASO geénilal NI aAd

S

Porovnavanie

lyS¥rs 12 RASUI R21t0S OyNYFIU yIFENIT R@GI 26
LINNf SOAG2aGA LINB AOK LERNROYt OFyASd B 6NYFYS
dSiGlAftyS aA LRLNBI SNIUP ~iGdzRSyiG1e @01 @DSRASH
L2 NR Oyt Ol yAS yAStSy 202810205 102N8 RASUIF RN
1 @0dz]l 295 LRKeéeo20> OKdziN® ¢ASA SIOQK 2A@ERA SNE  NE
L2 NR @Yyt @l YAl Z LINBE QGONYIFYAS aiA NRBRGylI{1é0OK |2 N

0 . 20ALY -BEgaBRINRI LY NKE t2 TITYSYyN 2RLI2OSRS dabi:

62Y &l LRR20F23gKEés

0 zakladné porovnavaniead WO OA 'y @ONSEONXZ YSYyON | f Soz NE Jy | | 2
o redukované porovnavanied WS 062 OAlY @NG6ON ftSo62 YSYON I {2
0 superredukované porovnavanigd WS 062 O0A LYy @ONGSON 12 &aél2N]I Kéd

wsTyS GgNRBOYS yiINRGEYy24GA LRNROY Blzadania y I &
predchadzajucich tlog2S Ay Sz 1S¥ RASUI LER2NROYI O OADS
0dzz fASGlI2¢gY AYyS 2S5 LRNROYyt @0 FAIGNy & Qit
zapamaétané predstavy o zvieratach, ak je GUloha zadanaSlovn WS Rs £ SOAG ST | 6@
LINNLINF @S yI LRNROYt OFIYAS aGFNRadt A2 LINR LN
git 1290 loe 2o02810ex 20N¥T 1@ LINARo6fAOYyS 1T 2R
AGSKEN] &¢ LINRAOGE DOYS f NG ION B MIS 1 1GIN BLINGD 108 K VNS
malé vtaky, abocianjepb Nt G Gl 1é @Sulé 12 O12NBO®

t NANI F 20FyAS

t NANFF208FYyAS YOS yFHadlr0 L2 LRNROYFYN LR
LINB1 &> +tSo2 OS YI2¢gLIWHhNSIZO atLIeK RIGTYSAl ¢SS 1Y L&

Tto0OAS &l 6RaEit6Xz 20N\EBhgeR SeoBactga str 45, aktivity pre stretnutie sa sulou, uvadzame
vprilohach 6 I & §FOLIA NI OA S 1 2, nasirt2BSy a1l eOdOK LINI O
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202S10e& RtY | aSoS> yI aSolx alLla2NY AOKX S
GAINRdzO S af20y8S | £fSo02 Ay2dz F2N¥Y2dzo

+ GSYIFGA1S AYyGSaANROIIYySK2 LINRP2S|ldz Peaizéoe 1 |
dz6 AGSUll @Geli@2NN F{GABAGdz TFYSNIYyg yI dz8SyA S
TSYAZ LB®2RS T YIS YNNI iSgaB 3rA8Saa @i+ § R §A 2
LINANI RAU &LIN} gye RNUzK | NR]1dzz & Dpfedmach s LIZRPT
L2 RYASY{1IFIYAZ TIFIRFEYyéYA at20ySs |fSo2 3IANF FAO]E
RNHzK2Y @it 11 + RSGA YI2ag LINB2alkvabedskaikdSy g O
K2fdzo (NGl X oeomy 1IN 61 @@ adpdmieikovg ttEhy 2 Y |
1 I NI GRAASI deéj\l BSRASU LINBS6ENGIUO LR2RYASYldz T11
b! NB6 GNR ONIo0oG6AS ajiz2l1edé da! NP6 2SRSy o020AlYy
G2YZ 1&2NJ§ el INR120kBR@1BYIRASGUNRSE | & NS W2 R
ALINF ON o 020AlYAS {NRBl& FfSo02 GSy> 102 &aLINI ¢
f Sy LRKeéoeé 2SRYSK2 (elldzr YU2NEOK LIR2Keo2@ Ydz
ONI 0 6 NOK 4121201 20K92 HRIORH yINOEGI A NE2RAFAL OA
stretava s izolovanymi modelmi nepriamej Umernosti.

Usporiadanie

+ LINNLINF ¢S OdGdzRSYydAS1y al 1T FYSNAI@GIYS 2 y
6Faz2@SK2 dzZALR2NRFRIYAL R S 2 grigsborovélidl Rip&iadandy N |
Y20y240GA 61 &2LINASAG2NROSK2 dz& L2 NALF Rl YA LINA
ag02NHz I R2RNDFYyAS gO0SG1e0K LR2RYASY2]1 &¢ LINA
Triedenie

Prid NA SRSy N @& i gt NJ-aggDJﬁyrSSyim\éRstu S8SOLMRA (A
g2t A0 1FGS3IsNASsE yI 1T+H1tFRS @tlatyedOK LINBT
RAF3Iy2aiAldeg aOK2Lly2alAz QSRQYZaU)\ NRA 6NR BR?2
AYI 6KeO O ism”o@mmmo al NBIRERBYALI 1 YSYOSyNY
GNASR>Y 2L1R2NRdz @ RFYN aw2l GNASFGS gat 1@

A

TZNJ{dzin)\zdz 0(W2IuNJ\SFUS git 1e& ylI GASET (02NB
GSLX 0K 1N 8yoO4 SI RSaa ILIRBzOWNATNYNRIS RiySUR/dEKRS K
dwziﬂNJ\Srﬂé giat1e yr GASY (102NB Yla2g o0AStS
~0idzRSyii1é& GeiligdtNI2g 2 2LI6yS gf2Kés 1SReée a
akého kritéra triedili1®

8hAS12U12 LINANIT 20 ONOK KA SN sk 84 dva duhyDdlybli $ti: 764880, raca NN 2 Kt OK 0 L.
Ulohami typu ZEBR&str. 34)

9Vznikol ako jedenz I f ONOK r@nhiciztdntdzbadgeitu efbjdete ho ako prilohu publikacie Metodické usmernenie pre

OPAG6YS dz6AGSULE® YFGISNR]1&OK O1sf @

0 1t O1 dz G NR& S RapitplaTriedghle BastB5L.S @
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Orientacia v priestore a v rovine a rozvoj algoritmického myslenia

V ramci rozvoja geometrickych predstav prepajame orientaciu v priestore a v rovine s
Ulohami na rozvoj algoritmického mysleniaA SU2Y 2S5 yIF dz6A 0 RSGA 2 NR.
LINAS&Gi2NBd alag 1@ttt Rydz0 2 yILXttLty208F0 | 1 NB
2SRY2RdzZOKg NRoOo2GAO1 g KNIGldzd ! 6NYS OlGdzRSy G ¢
naplneniu jednotlivych SRSy & OK OASU2@ | dz6NYS AOK 2 @A
Al OSNB | GeoOKi2 OASU2@ LINBLY 2F29gd WSRydz 1T Y
Hejného metodiky-/ @ { f 20N> a& a OSaid2dz Git 6A1F 1dz 1 N¥YA
programdd | Y NY @ 6-Bof tndjcete vképifole Rozvoj algoritmického mysledtfa.
Orientacia v rovine (priestore) sa objavuje aj v Ulohach typu ZEBRAroznych
modifikaciach labyrinto\?.

Rovinné a priestorove utvary

V oblasti geometrie sa venujeme aj priestorovym a rovinnym Utvarom, ich zékladnym
gt aldyz2aitdAiAl Y 202 @20 yAdz N1 yeOK Al 2t 2@Fyeéc
objektov, ide hlavne o kvalitativne porovnavanie. Uvod k meraniu sa objavuje agpajkpri
INR120FyNd YSF al RSGA R2KIRdz2g 2 G2Ys 0OS 28
gt 2Keé 2SRy21TylI6ySd LRS 2 11 @SRSYyAS YASNERO®

Propedeutika kombinatoriky

hiNBY &LRYNYlIyeOK 26fFadN NI @22F LINBRY! (.
Ol&zRG YA LINJ Odz2SYS 2 & LINPLISRSdziAl2dz {2YO0AYl
YYy20ai@2 NbTY2NRReOK LINNtSOAG2a0N yI @é&igt N
LINBOKt RT 1S @ £SaSs @ LJ NJ dzZ LINAI @@oficehmeN) é OK X
o& OildzRSyGle ySai{iTitAar €Sy 1 2SRySYdz Ge&Llz {:
tvorbu kombinacif, variacii aj permutatti

Propedeutika pravdepodobnosti

| KOSYS +oé OGdzRSyid1e& OYNYIlfA Y2@si2azitha LINR LIS
@S1dz I o6& LINB zdz @G2i@t NrfA aiidda OASod w2l K2
AaGz2ad2dzz fSe2 2SS ySal {t dzRII f2a0 ySy20yt =
LIN} GRSLIZR20y2aU0U2dzd ~(dzRSy(dl1e 2021 yidrdbaaasSyYS a
LIN} RSLIZR206y2aU0U2dz 6120120S KNBX Wil Gt oN}yl
na tematiku vtactva mimoriadne hodi hra légii.

1t O1e LINBLIRZ2SYyAl & -BonBagdd \RaEt@eRyZNoYalgafitmiciholmyslenied Str.54.

12Praca s Ulohami typu ZEBR#tr. 34.

1B 1+ O1 & labyhdta@i$a rachadzajiprilohach Vs + & (A L yOQILdARNS Y @idg elo#2 LING O vy &G NI
1414 018 YdpidlBRdpedleuttka kombinatorikystr.67avé | & GA LY OLIA N} OA S i3z OGdzRSy G aq e«
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t NELISRSdzGATEF OGFGA&GATY @

'O @ LINBRO12ft&a12Y @S1dz al RSGA Y& LOWDda i NS
K2R20 2

~

R f [ FTYFrYSYyt @Lr0 LR1I2NRGIYS 21 @des (02N
TtTyrye & aINIFAOLEeY THITyrY2Y 6NGFU® £ G2Y(2
102NB yIF GOGNDBAL AOK 1 NYARE 2 dzYASadlgoSyami yI 21
INY¥AGlI R2 {NYARflFIZ 2 G2Y3 (1642 K2 R23aéeLI s 12
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Otvaranie uloh

58GA o0& dzO 2R YIGSNRBR]1S2 OURH @t Y¥& A JPERNS Ul
2SRYy2 NASOSYAGROW2@YER21 068 & N&# dN2lF U LINBadSs
A yET 2N AySK2 | HWISNG #&H 3 Al K2t BibjRakotlk A INS R 2 & (
'TI ONBGS gREEKN FEOdRMO LINBAGSR6SyASsT 0OS 1
2SRAYS NISSOSYABA SOSYyAS 1FORS2 gtimksamyehS Y2 O
Ff32NAGY20 bl 2L 12 2002NBYyS ¢fdknéspektidry g1 29
postupov (Frobisher, A., Frobisher, L., 2015a).

Q¢

t 2RUF CNROA&AKSNROBO2D OHnnmpl U kontext€) Scieladjj2 6 NG| |
vEl2 40 dzZLIS NASOSY Ry GSBRGR2NBEH2028 mibddamych, i F2 N |
20UgoSye 0K ANPELINS RUONECRIIASA dg P2 T NASOBFK 2z G €
kKLINBYeée OUl yAdz ©20L1808 FaWOFES\HEAA IS OmBd ANBR S &N
poskytuje priestor na objavovanie, tvorbu prvych hypotézhaoverovanie. Pri otvorenosti
vpostupe sRSGA Y& Odz @2t A0 Gt aGy S postipmiangch delh SOSy .
a1 aLRiTyt @0 NxTyS &GN GS3IAS NASOSYyAl ¢t2K

Frobisherovci (2015a) definuju otvorené tlohy ako GloBys @2 NSy éyY {12y O02Y3> 6
102NB Yl ag | aLkRz 3RO NAKSO SYhrariernashiApaspioblyasi A
zadania. Mi I 1 2Y LINNLI RS aA RASRBIFYyS82| §£ @GzBiSiteth 2 RB | |
102NBYA &1 0dzRS LINRA NASOSYN gft2Keé dzSNI U o6{Y

hi@2NBYS gf2Ke geé i gt NIiZ ge OKNARSSAIGNANI YLINIR Sdzo6RSAYS
LINA A INASOSYyAdzz {SFOS &aA YL 0OS adGly2gAa0 gtladgy
+F 1 G2Ydz al BNAWAY WIS q ERdzBS Aal GNASRyI |2
HAMTO® hi1NBY LINA ahybhynd Gkvoj Praddhatemdtickjch wré&dsthv na

1dzf GgNYyS2 gNROYA &l LINR NASOSYN 2002NByéeOK ¢
aK2Ry2020S2 GgNROYyADd 5SGA al NBRSIDS yIAldD 8RiEedia |- U
oy A OK dzaitickg OO K2Ry 2GA0® bl NI2YGA RGN NERS &RIA &
NASOSYyAl TR @2Rz201FU0 LINRPAGNBRYNOGIG2Y OK2Ryé
argumentacie bude NS OA Y & RSHURN] 2 012t S yI gNROYA |
skisenosti, manippflOA S 6 A BIWHARNMIRYAISd ARS 2  YAYZ2NH
skisenosti §§ @2 Nb 2 dz LINDé OK a Yl G&Yil2idA G2eNdrkeadz RsS|ilHF 11228
dzo Oz § a8 y 2 ¥ dz0 BIEWR &0 2y0N ViNkaraaZhgaRy 2 k

Praca tvorenymi UGlohami pretJ2 { f | Rt 2af202RSYyAS &l dz6 A
pgel12y20e 0K OG0l yRIFENR2OK® | 6A (S Utanci@igravadioh YI f |
g2 Ol PeXKARNSYSYdz 204l Kdz dz6AGFd '] &l NRI K2Ry
RSU2Y> 21NBY HAEI NBGAPKSgHLRKEeS 28 Rsf SOAGS:

5L 3G gLISYt 6dzRS LINB G OyS FRIFELIWNGYIl FNBdzYSyidt OAL T ytf23aa01t
argumentacia, intuitivna argumentacia, vizualna argumentacia. Menej sa budeéivgsit O f 2 3A O1+ | NBdzYSydat O
deduktivna argumentécia. (Frobisher, Frobisher, 2015a)
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aLINA SO2 RNRSECSIE WP Adz | 1 dzadA01 g LINNG2Yy2aU0 YAy
gel yryyz2dz  TGAGAG2dz dz6AGSUl e 2S5 F2NydzZt OAl @
aby deti vnimali, akeada Nt T y@ OK NASOSy Al OK dzol 02 g U

a20y2a0N2 12 1T Nall g0 2002NByS gtz2kes 28§
e KUl RRAA (0dzL& 6 OK T RNR220Kd ¢ASO YL0S 20(02NB
sposobom je transforméacia pdvodne uzavretej Ulohy ataorend uUlohu. Frobisherovci
(2015b) popisuju dva pristupydtvaraniu uzavretych uloh, @ jednoduchy a systematicky.

Oba pristupy ilustrujeme na konkrétnych ulohach.

Jednoduchy postup otvarania uloh

Pri jednoduchom postupe pracujemeusavretou Gloha a2 i @2 NBy S gt 2Ke& &l
F2NNdz 201 U 6ST LINR &G NBRavBtEjulahé1 KTo128S2 |yl feé
af NjYARES &g OQit 6A:BYRRIOKARNIAME B KL Nge @ Y2 U]
vl NjJYARf SKa
R21+ OSYS a¥2NNdz 201 0 20 02INSyHA FYSK dO Y | 2INID2 DS
2S 1N ARES 28 LINU gt 6A1200ad +&dzOA2SYS 2dz LI
Ys 0SS TyAaS0O yILNWY GFE1d2Y
a+x | NYARES 285 zLlaNU At 66AA] 182 ORD 2{ QK (i BRINTHK |2 &0y a2\

é‘[ 2 N S 18K SviefUN 122 2k

"t 2KFE  YH Od@NAR NAGOSNRM | & SSIRN stehilg/Ri@ Sidbrkye 1 2 NJ| €
aRdl aGSKt N1 geflen QehkNA &é12N) & |

Systematicky postup otvarania uloh

t NA a@adSYlFdAaA012Y LINNaddzlS 2S5 kioibidahceme] NB | 2 )
LINF O2 gF O@ Y + LINN lbhiR SktorkjRsé praguje Bl2 6 2 1 A O] 2 dBotd6 St 2 dz
V druhom kroku sa analyzuju atribaty GlohyiWXB U2 ¥ & A znisfié abiba®ewhg. 2
V poslednom kroku formulujeme otvorené ulohy.

1. Uzavreta Glohab | LINB ANJ Ydz2 @6ASt | dzA@2IVIGR2 HLB&NI WRINFO D
drozd, bocian, sykorka, stehlik, vrabec.
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A

"t 2Kl 28 1 I RIldyahastynlobradRarit 2 01 S &

Sesssssssssssssssssss® Lasssssssssssssssssss’ hsssssssssssssssssesed  Lessssssssssssssssssst

A o
Akdety SNRT 21 yt Ol 2¢ RNHzKe& GiGt 1205 T I RFEYAS Y§ 08
ey e i o

2.

VEFEO2Y I NRBldz ylfeéldz2SYS dGNRogGe dzd | gNB
F2NNdz NI AYAG2NXYAY3IdzZE LINRA 1302NRY &l &yl O
Niektoré 4 G NA 6 g2 0 QR4 OBNS( @egd 2Kdz T Yeaft dzL y
otvoren( Ulohu. Iné atributy zasa smeruj@d 2 K+ Y= LINRA (1 02NEBOK VyI &
2R (SYeéZ LINNLI RyS AOK @e8dzOAGNY LINRRdzl dz2SY
@6Stdz | 12SDKDSPDHO&eOKdZRSAZYI | 6 & 20 2dadiz O f A
skyvaedOA F RYS yt LI Re TFGAIU yYySINAGAT 201t A

Atributy uvedenej ulohy su:

O O O 0O 0O O o o o

w

gt 2Kl 28 dzl I @NB (K B RAta 12-S R NGRS oS yia2Sa i1 dzLidzs
vt 2KS Yt RASUIF LN} O28¢ 0 a NRoOo20GAO12dz @6Sft 2dz
gt 2Kl 28 1 I Rlrofrhermif4x3L12 Rt 201 S5 &

Yy 1 OR2Y LRtN61dz 25 ySa2r1ée 260N¥T121=

Yy 1FOR2Y LRtN61dz 25 Ayé RNHK @it 1=

RASUIFI Yt ylratSR20I0 at20yS fSo2 20NI1120S Lk
vgt 2KS 28 TIRIye 1+FORé {NR|Z 2R TI6AIG26YySK2
@6St I YASTLINBa®Rd N621 =
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