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NYTEWWECTBUE CJIOHOBOIO KY3HEYUKA

OJIMMINMUAOHASA MATEMATUKA

MexayHapoaHbin ¢pnewmo6 no matemMaTuke
«3agada gHa»
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HoBas waxmaTtHas durypa crioHo8bIl Ky3He4YuK YyMeeT 3a XOA4 MnpbiraTb Mo guaroHanu B nodyto
CTOPOHY Yepes ogHy kneTky. Kakoe HanbornbLuee YNCNO CIOHOBbLIX KY3HEYMKOB MOXHO pacCcTaBUTb
Ha gocke 8 x 8 Tak, 4TobOblI HMKakMe aBoe He 6unu gpyr gpyra? (KysHeumk ObeT Te KneTkwm,
Ha KOTOpble MOXET nonacTb 3a 0AuH xo4. CTaBuUTb ABYX KY3HEUYMKOB B OOHY KIETKY Hemnb3s).

1. MNpuBean npuvmep noaxodsillield pPacCTaHOBKM HaMOOMbLUEro KONMYecTBa CITIOHOBbIX
KY3HEYMKOB.

2. [Jokaxu, 4To Gonbluee KONMYEeCTBO CIIOHOBbIX KY3HEYMKOB C COBMOAEHMEM BCEX YCIOBUN
3a/ja4n paccTaBuTb HENMb3S.
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PA3SBOP 3A0AHUA

1. Boigenum 3J1IeMeHTapHbl€ yCroBuUA U Tpe6OBaHl/IFI 3agauun.

OneMEHTapHbIE YCNOBUSA 3a4a4u.

1) [daHa kneTtyaTast gocka pasmepamu 8 x 8.

2) [aHbl dourypbl, KOTOpblE Ha3bIBAOTCS «CMOHOBbLIN Ky3HEYMK». Takaa durypa genaet xopn
Yyepes OAHY KNeTKy No AguaroHanu, u bbeT BCe KNETKKU, A0 KOTOPbIX MOXeT gobpaTbCs 3a 0auH

xoA4. duryp HeorpaHM4YeHHOE KONMYECTBO.

3) B HekoTOpble KIeTKn 3TON JOCKM MOXHO MOCTaBUTb MO 1 CIIOHOBOMY Ky3HEYUKY.
4) Huvkakve nocTtaBreHHble uUrypbl He JOIMKHBI BUTL Apyr Apyra.
5) Obuwee KonnM4ecTBo OUryp AOMKHO BbITb KaK MOXHO BOMbLLMM.



TpeboBaHuga 3aga4u.

1) MNpuaymaTb NOAXOASLMIA BapuaHT pacCTaHOBKW, B KOTOPOM MCMOMb3YeTCHA Kak MOXHO
6onbLie guryp.

2) JokasaTb, 4To Bonbluee ymcno uryp ¢ cobnogeHnem ycnoBuin pacCctaBuUTb HEMb3S.

2. NMpoBegem aHann3 ycrnoBus 3agadu.

3amMeTuM, 4YTO CINOHOBbLIA Ky3HEYMK MOXeT 6uTb mMakcumym 4 apyrve curypbl (Kak nokasaHo
Ha pUCYHKe B ycnoBum). Ecniv xe Ky3HeumKk CTouT «Bnmke» K CTOPOHE AOCKM, TO KONMYECTBO KNETOK,
Haxoasawmxcst nog ero 60emM, MOXeT ObITb MeHbLle (Hanpumep, durypa, cToswas B yriy [OCKU,
ObeT TOMNbKO OAHY KIETKY).

3. NMpuBegem npumep pacctaHoBkn 32 puryp — peLueHne nyHkra 1.

ﬁBl-mmane! YYEHUKN He [OIMKHbl OOBSACHATbL B PELUeHUN, KaK OHM nonqunm\
NoAxodsLWuUin NpuMep, HO XernaTenbHO, YTOObl OHM YMENWU MOSICHATb, MoYemy 3TOT
npumMmep noaxoaut. Mbl NpuBeAeM OAUH BO3MOXHbIM NPUMEP U MOSICHEHUE, NoYemy
OH noaxoaut. CyllecTByloT U gpyrve npumepbl. OTOENbHO Mbl UX HE NPUBOAMM,
HO KaXObll U3 HUX MOXHO MPOBEPUTHL MO anNropuTMy CaMONpoOBepPKU, NpUBeaeHHOMY

Q oTaensHom doaine. J

MpuBegem oaOMH BO3MOXHbLIN MPUMEP, Kak MOXHO paccTaBuUTb 32 CIIOHOBLIX Ky3HeYuKka Tak,
4yTO6bl OHM He Bunn apyr gpyra:
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MosicHum, noyemy npumep noaxoamTt. CrOHOBBLIA KY3HEYMK 3a XOn MNpbIraeT 4Yepes OOHY KIeTKy
no guaroHanu, To eCTb CABUraeTCsl Ha 2 KNeTKM NO FOPU3OHTanM U Ha 2 KIeTKu No BepTuKanw.
OTO 3HAYUT, YTO Ky3HEYMKU C 1- CBEpXy FOPU3OHTaNM ObIOT TOMbKO KMETKM 3-U rOpuU3OHTanu
(a oHa nycTtas), co 2- rOpU3oHTaNM — TOSbKO KNETKM NyCTon 4-R, C 7-1 TOPU30OHTaNn — nNycTon 5-
1, a Cc 8- ropnsoHTanm — nycrtomn 6-n. 3Ha4nT, HUKaKne aBe purypbl He OblOT Apyr apyra.

3. [NpuBegem oOuUeHKYy (Ooka3aTenbCTBO TOro, 4YTo 6Oonblwe 32 Ky3HEYMKOB paccTaBUTb
He MoNy4YnTCs) — peLLEeHne nyHkTa 2.

MpuBeaem ABa BO3MOXHbIX criocoba JokasaTenbcTBa.

1-1 cnocob aokasartenbcTBa
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Hokaxem metogom om npomugHo2o. [MyCTb MOXHO pacCTaBUTb
Ha WaxmaTHy Aocky ©Gonbwe 32 CNOHOBbLIX Ky3HEYMKOB Tak,
4yTObbl HMKaKNe ABa He Bunu apyr gpyra.

Pasgennm pocky Ha JeTtblpe kKBagpata 4x4 Kkak MokasaHo
Ha pUCyHKe crnpasa.




Ecnu B kaxxgom Takom kBagpate He 6onee 8 Ky3HeuMKkoB, TO BCero ux He Gonee 4 - 8 = 32,
YTO NPOTMBOPEYUMT NPEANONOKEHNIO. 3HAYUT B KAKOM-TO 13 KBAAPATOB €CTb XOTS Obl 9 Ky3HEUMKOB.
MycTb Ansa onpegeneHHocTn ato ByaeT BEpXHWUIA NEBbIN KBaapar.

Pa3obbem kneTkn aTOro KBagpaTa Ha napbl Tak, YTOObl U3 O4HOW KNETKN Napbl MOXHO ObINO NonacTb
B OPYryl 3a OAMH X0 Ky3Heuyuka. 3ameTum, YTO B KaXOOMW Takoh nape MoXeT ObiTb 3aHATO
He Bonee oOQHOM KMEeTKU (Tak Kak B MPOTMBHOM Criydae Tam OyaeT ABa Ky3Heuuka, KoTopble ObtoT
Apyr gpyra), a 3HauMT Ky3He4yMKkoB BO BceM kBagpate 4 x 4 mMmoxeT OblTb He Oonee 8,
4YTO NPOTMBOPEYUT NpeablayLeMy PacCyXOEHMHO0.

3HauunT, NpeanonoXXeHne HEBEPHO, U paccTaBuTb 6onee Yem 32 Ky3HEUYMKOB He yaacTCs.

2-11 cnocob gokasaTtenbcTBa
1 2 3 45 6 7 8

MpoHymepyeMm cCTpokum M cTonbubl Tabnuubl Kak nokasaHo
Ha pucyHke. CTtonbGen, (CTpOKy) C HeyeTHOM (4eTHon)
koopauHaTon byaem HasblBaTb HEYETHbIM (YeTHbIM) CTONBLIOM
(cTpokoWn) COOTBETCTBEHHO. 3aMeTUM, YTO Ky3HEYUK, CTOALLUN
Ha HEYeTHOW CTpoke, ObeT TONMbKO KMNETKM HEYETHbIX CTPOK,
a CTOAWNA Ha YEeTHOW — TONbKO KNEeTKM YeTHbIX CTPOK
(aHanormnyHo co ctonéuamm).

PaccmoTpum dourypy, obpasoBaHHy KrneTkamu,
Haxo4sALWMMUCS Ha NepeceyYeHnm HEYETHbIX KNEeTOK N HEYETHbIX
ctonbuoB. Ee MOXHO npeactaBuTb B Buae kBagpaTa 4x4,
B KOTOPOM KY3HEUYMK XOOUT MO AnaroHanu Ha OgHy KreTKy.
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Paszgenvm nonyuvBlUMACA KBagpaT Ha KBaapaTUKM 2x2 Kak MNokasaHo 1 3 5 7
Ha pUcyHke. 3aMeTUMm, YTO ecnim B TakOM KBagpaTuKe CTOUT XOTHA 6bl Tpu
Ky3He4ymnKa, To 0auH 13 HUX bbeT Apyroro. Toraa B KaXxaom Takom KBagpaTuke
cTouT He Bonee ABYX Ky3HEUYMKOB, a 3HA4YMT BO BCeM kBagpaTe 4%x4 (TO ecTb
BO BCEW pacCcMOTpPeHHON durype) cTout He 6onee 4 - 2 = 8 Ky3HEUYMKOB.
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Bo3MoXHble BapuaHTbl YE€THOCTM CTPOK W CTONOUOB 3agalT 4 Takue
Henepecekarowmecs Urypbl, a 3Ha4YMT BCEro Ky3HEYMKOB Ha LOCKE MOXET
ObITb He bonee 4 - 8 = 32.

BHumaHue!  LLUKonbHMKM  MOryT npmBecTn Takoe (HeBepHoe!) paccym.qewh
ANS gokasaTenbCcTBa Toro, 60mblue Ky3HEYMKOB pacCTaBUTb HEMb3S:

«Ecnu nbimamecsi dobasumb 8 npuMep pPacriofioXeHUs Ky3HEeYUKO8 U3 ryHKkma 2
ewe gpuaypy, mo coenlamb amo He noslyqdumcs. 3Haqyum, 6onbuwee YUcsio CIIOHOB8bIX
KY3HE4YUKO8 paccmasumep Herlb3s».

[aHHOe paccyxaeHue HeBepHO, TaK Kak M3 Toro, 4To AobaBuTb Urypbl KOHKPETHO
B 9TOT MPUMEP Hernb3s, eLle He creayeT, YTO HET Kakoro-To Apyroro npumepa, rae cpmr;D

oonbLue.

4. Cpenaem BbIBOA,

Mbl nokasanu, Kak MOXHO pacCTaBUTb 32 Ky3He4mMKa Tak, YToObl OHM He Bunu apyr gpyra, a Takke
Aokasanu, 4To 6onblue Ky3HEeUYMKOB pacCcTaBUTb HeNMb3sa. Takum obpas3om, Mbl 060CHOBaNn OoTBET
«32 CNOHOBbIX Ky3He4YKa» Ha BOMpPOC 3afayu.

5. lNMpoBegem camonpoBepKy NyHKTa 1.

AnropntTMm camonpoBepKkM AaH oTAeNbHLIM ddannom.
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NMPUNOXEHUE

Ons o3HakoMieHust npuBedEM LEMOYKY pacCyXOeHUW, KoTopasi Morfa npuBecTm
K pelweHnio 3agadn. 3JTa norndeckas Lernoyka CTPOUTCS Ha OCHOBE aHanmsa
B3aMMOCBA3eln 3aJaun.

MpoBegem aHanu3 TOro, Kak MOryT CTOATb hurypbl, He Gblome 1 1
apyr gpyra. HadyHem C «y3Koro mecta» — YrIiOBOW KITETKW.
[ns onpeneneHHOCTN BO3bMEM BEPXHIOK NEBYIO KreTky. OTMeTum
€€ N Te KNeTKN OOCKK, B KOTOpPbIE N3 HEE MOXET LOWUTU KY3HEUVK, i i
BO3MOXHO, 3a Heckonbko xogoB. OB0CHOBaTb, YTO Ky3HEYWK,
CTapTOBaBLLUMI B NIEBOM YrNIOBOW KNeTKe, MOXeT [00paTbCAa TONbKO 1 1
A0 OTMEYEHHbIX KNeToK, MOXHO, Hanpumep, ¢ NOMOLLbIO MOMHOro
nepebopa BapnaHTOB.

HdenctBys aHanornyHbiMm o6pa3om, MOXHO pas3buTb BCH OOCKY
Ha 8 rpynn KneTok, CBA3aHHbIX Xogamu urypbi:
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Tak kak Ky3HeuMKK, CTOSILLME B KNeTKax OAHOW rpynnbl, He MOryT NoMNacTb Ha KNeTKW ApYyron rpynnbl,
TO OHM He MOryT OWUTb Ky3HEYMKOB ApYyrux rpynn. 3HayuT, pacCTaHOBKY Ky3HEYMKOB MOXHO
NPOBOANTb B pasHbIX rpynnax He3aBUCUMO.

3amMeTuM, YTO pacCTaBUTb YETbIPEX KYy3HEUYNKOB B KNETKM OAHOW rpynnbl MOXHO. Hanpumep, MOXHO
NOCTaBUTb X HA TOPMU3OHTaNM C HOMepaMu, oTnmyarowmnmMmmnca donblue, YemHa 2: 1n5,2mn 6, n 1.40.
Taknm obpa3om nosyyaeTcs o4MH U3 BO3MOXHbBIX NMPUMEPOB.

N3 Tex xxe coobpaxeHunn pa3bueHns KneTok Ha rpynnbl BO3HUKAET U NAes OLEHKU: HA caMOM Jene,
Henb3st NocTaBUTb BGonee 4YeTbipex Ky3HEYMKOB Ha KMNEeTKM OOHOW rpynnbl. ATy rMnoTesy MOXHO
BblABMHYTb, NonpoboBaB pacctaButb 5 nnu Gonee curyp, He ObloWMX ApPyr Apyra, Hanpumep,
Ha KneTku 1-n rpynnbl.

Xenaewm ycnexos!
denutecb Bawmmu dpotorpadmamm n sugeoponumkamm B corucertax!



