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1. BBEJJEHUE
1.1. Ilocmanoska npobaembi

3agauu HMPPOBOIt SKOHOMUKU U, IIKUpe, HUPPO-
BOM LMBWIM3ALIUM (POPMUPYIOT HPUHIMINAAIBHO
HOBBIE TIPENCTaBICHMUS O KOMIETEHTHOCTH M IIPO-
deccroHaNoB, U MMPOKOTO Kpyra rpaxnaH. bazoi
TaKOM KOMIETEHTHOCTH SIBJISIETCS TO, YTO Ha3bIBaeT-
ca “computational thinking”, nmudposasg QyHKIIMO-
HajibHasi TPaMOTHOCTb. OIHUM W3 KJIIOYEBBIX 3JIe-
MEHTOB IIPY 3TOM CTAaHOBUTCSI, C OOQHOM CTOPOHBHI,
CIIOCOOHOCTD K IIPOEKTUPOBAHUIO aJITOPUTMUYECKUX
MPOIIECCOB MPOrpaMMUPOBAHUIO B MNPOU3BOA-
CTBEHHOI UJIM YCIIOBHOM, HAITPUMED, UTPOBOM Cpele
(“Bonk, xo3a u kanycra” u 1.1.). C Ipyroif CTOpOHBHI,
“computational thinking” — 3To HajJluuue MpeacTaB-
JIEHUi1, MalolInuX BO3MOXHOCTb OLICHWBAaTh peajiii-
CTUYHOCTD peaan3allii TeX WIA UHBIX aJITOPUTMOB,
BBIYUCIIUTEIBHYIO CJIOXKHOCTh T€X WJIM WHBIX 3a1ad4.

OnHoiT U3 caMbIX IEPBBIX U CaMbIX 0a30BHIX 3a-
J1a4, KOTOpasi BOBHUKAET Mepel YeI0OBEKOM, SIBJISIET-
cs 3amada rnepedopa BapuaHTOB. CBsS3aHHOE C HEl

' AHO “Ilenmp pazeumus ob6pazosamensHoii cpedvt”,
Mockea, Poccusa
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ToyHOoe yTBepxaeHue — “IIpoGiaema nepedopa” [1]
crano mpooaemoii Ne 1 B omHOM M3 ODUIIMAIBHBIX
BapUaHTOB CIKcKa “3amad TeicguenieTus” [2]. 3ame-
THM, YTO B COBPEMEHHOI MaTeMaTUKe OTBEThI HA BO-
IIPOCHI: “CYILIECTBYET JIU O0BEKT?”, “CKOJBKO CyIIe-
CTBYeT OOBEKTOB?” M “IOCTPOUTH OOBEKT” YaCTO
OKa3bIBAIOTCSI COJAEPKATEJIbHO TECHO CBSI3aHHBIMM.
B pycckoM MaTemMaTndecKoM SI3BIKE B CBSI3U C HUMU
yIIOTpeOJIsieTCsl TEPMUH HepeuucaeHue, CM., Hallpu-
Mep, kHury @. Xapapu u 9. [Tanmepa “Ilepeunce-
Hue rpadoB” [3], HauMHapIIylOCcsI ¢ 3nurpada us
kiaccnyeckoro Tezaypyca Poxe [4] (poccuiickmit
MepeBONUMK OCTaBWI ee 0e3 MepeBoaa): enumerate,
count, number, call over, run over, take an account of,
call the roll, muster, poll, sum up, cast up, tell off, ci-
pher, reckon, reckon up, estimate, compute, calculate.
IMoxanyit, pycckmii cicoK OyaeT Kopode, HO TOXeE,
BEPOSITHO, OyIeT coAaepKaTh HE MEHee AeCITKa CJIOB
W TIIOHSITUIA.

INepeiinem K yrouHeHUI0 0Opa30BaTEIBLHOIO KOH-
TekKcTa. 3agayda IMMoCTPOEeHUS BceX OOBEKTOB, YIOBJIC-
TBOPSIIOIIUX HEKOTOPOMY YCJIOBUIO, U BCeraa Oblia, u
MO-MpPEeXHEMY OCTaeTCcsl YHUBEpCabHOI 3amaueit
MaTteMaTuku. KoHeuHo, TpaaulIMOHHAs IS IIKOJb-
HOU MaTeMaTWKU 3a7a4a “pelnTb ypaBHeHUE” , U,
KakK ToJpoOHee MUIIYT B HEKOTOPbIX 3alauHMKax,
“HalTH BCe pellleHUsI 1 J0Ka3aTh, UTO APYTUX pellie-
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HU HeT”, JaeT mpuMep Takoif 3agaun. OmHaKo co-
BpEMEHHasl cucTeMa OOy4YeHUsI IIKOJbHOI ajrebpe
MacKupyeT OOIlyl0 MOCTaHOBKY: 3Ta cucTeMa Iof-
TaJIKMBaeT yUeHUKa K TOMY, YTOOBI HEMEIJICHHO 3a-
HSITBCS TIPeoOpa30BaHUSIMU, a 3aTeM — “TIPOBEPKO
O3”. Dra mpoBepka B CUCTEME MpPEACTaBICHUI
YYeHMKA OKa3bIBAaeTCSI HUKAK HE CBSI3aHHOM C JIOTH-
YeCKUM J10Ka3aTeJIbCTBOM TOTO, YTO HaiiIeHbI BCE pe-
LIEHUs] YpPaBHEHUSI U TOJILKO OHU.

KoppekTHoe HaxoxkneHrne KOHEYHOIO MHOXKECTBa
JIVCKPETHBIX OOBEKTOB B TPAIUIIMOHHBIX IIIKOJIbHBIX
Kypcax 3aTparuBaeTcsi OOBIYHO B CTapIlIMX KJaccax B
KOHTEKCTE TEMbI, Ha3bIBaeMOil “KOMOMHATOPUKOI1”.
Ho, x coxaneHuro, 3Ta TeMa B IIKOJBbHBIX Kypcax,
Kak IpaBUJIO, OBICTPO MpeBpalllaeTcs B Habop “rpa-
BWJI CJIOXKEHUSI” M “IpaBUJI YMHOXEHUsI’; B Kypcax
TSI CTYIEHTOB — K BEIYHUCJICHUIO OMHOMUAIBHBIX KO-
3¢ OULMEHTOB U MOJYYCHHUIO aCUMIITOTUYECKUX
olleHOK. B Kypce, KOMOMHATOPUKM, KaK IIPaBUIIO,
[JIABHOI 3amadeii 0Ka3bIBAETCSI HE TIOCTPOSHUE HYK-
HOI1 COBOKYITHOCTH, a TIOJIyueHUEe OTBETa Ha BOTIPOC
tuma “CKOJIBKUMH CIocobaM MOKHO...?”, “CKolb-
KO cymiecTByeT...?”. BoT Hayram B3ITBIN IIpUMep WH-
CTPYKTUpYIOIEero nuchMa MuHoOpa3oBaHUs Ha 3Ty
TeMY; BCE, YTO TaM TOBOPUTCS O KOMOMHATOPUKE —
9T0: “PelreHne KOMOMHATOPHBIX 3a1a4: TIepedop Ba-
pMaAHTOB, TMOJACYET 4YMCJIa BApUAHTOB C TTIOMOIIBIO
MpaBujia yMHOXeHUs1” [5]. PakTUUecK! B LIKOJIaX, a
TeM OoJjiee B By3ax, mepedopy YOEISIETCS COBCEM
HeOonbioe BpeMs. IlepeHOC LIGHTpa TSKECTU C
rnepedbopa Ha MOACYET — OTBET HAa BOMIPOC “CKOJIb-
K0?” — oOjerdaer IMpoOBEpKy yUUTEJIeM OTBeTa, HO
yYeHUKa MOATaJKMBAeT K yraablBaHUIO: “codyeTa-
Hua?”, “paszMmeltieHus?”, “kakyw ¢opmyay UCTIONb-
3oBaTh?”. [Ipu 3TOM OOydaromnecss He UMEIOT BO3-
MOXXHOCTM HE IMPOCTO MepecuuTaTrb, a IMOCTPOUTH
(MBI Ha3bIBa€M 3TO — HepevucAums) HOCTATOYHO
OOJIBIIINE COBOKYITHOCTH OOBEKTOB, HAIpUMEP BbI-
OOpPOK ¢ BO3BpallleHMeM WJIH MyTeit B rpade.

OIHOBPEMEHHO OCTaeTCsl B TEHU U 4aCTO MPUBO-
JIUT K OLIMOKE OTBET Ha BOIPOC O TOM, KakKue U3
CTPOSIIIUXCS OOBEKTOB Mbl CYUUTAEM OOUHAKOBHIMU —
YTO MBI, COOCTBEHHO, moacuuTeiBaeM? IlpakTuka
MOKa3bIBAET, UYTO JJIsI COAEPKATEIILHOTO OOCYXKAEHUS
JlaKe CcaMbIX TPOCTbIX CBOMCTB uucenl U QQUTYp
IIKOJIbHOM CUCTEMBI TMOHSITUI 3a4acTyl0 OKa3bIBaeT-
csl HepocTtaTouHo. Hammpumep, B KakoM cMbICe MO-
PSIIOK cllaraeMblIX MJIM MHOXKUTEJIEN B BIDAXKEHUU He
eadxcen? B KakoM cMmbIcie pasjoXeHue 4Yucia Ha
MHOXUTEN eduncmeenno? TpeyronbHuk ABC u Tpe-
yroabHUK CBA — 3T0 onnH 0OBEKT Ha UepTeXe, 00UH
U mom dce TPEYTOAbHUK, WIW pa3Hble? A YeThIpex-
yronbHUK ABCD 1 ABDC — onuH 1 TOT ke, WJIY pa3-
HbIE?

[MpennmpuHUMaeMble BpeMs OT BpEMEHM TTOTTBITKU
MoMeIIeHUsT 3a1ad KOMOWHATOPUKM B HavyaJlbHYIO
Koy (cM. [6]) HaThIKAIOTCS Ha Ype3MepHYyIO ab-
CTPAaKTHOCTh M3HAYAJIBLHOTO IIOAXOJa — MJIAJIIe-
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KJIACCHMKAM CJIOXKHO CUYMTATh He KOHKPETHbIE 00b-
eKThl, a abCTpakKTHOE “YHuCI0 CIIOCOOOB”, eciu
OISIThb-TAaKU HE CBOAUTHL, O0€3 MOHMMAaHU, 3a1a4y K
noacTtaHoBke B (opmyny. Ilpu aToM Bormpocy 006
OIMHAKOBOCTH OOBEKTOB 37€Ch TeM 0oJiee He yIesi-
eTcd Toa00aKoIIero BHUMAaHMSI.

1.2. Ilpednacaemoe peuienue

B Hacrosieit paboTe paccMaTpuBaeTCs CUCTEMaA
3ajla4 0 nepedope BapuaHTOB, UCHOJIb3yeMasi B CO-
BpEMEHHOM Kypce MaTeMaTHUKM W WH(POPMATHUKH,
BHEIPEHHOM B AecsaTKax 1mkoa PD B pamkax peanu-
3auuu nporpammbl, HadyaTtoit AH CCCP Bo BTOpOIit
nojoBuHe 1980-x rr. [7].

BaxHocTh BhIXOZAa B 0Opa3oBaHMU 3a pPaMKU
apudpmMeTUdecKnx  “3HAaHUN—YMEHUN—HAaBBIKOB”,
(GUKCHUPOBAHHBIX aJITOPUTMOB pelleHUsT apudMeT-
YeCKMX 3a1ad M3BECTHBIX TMIIOB, ObLIa OCO3HAHA U
nomyepkuBajach eie B Havajiae 1980-x rr. Mocudom
Deitren6eprom [8]. Ellle paHblile Ha 3TO oOpalain
BHMMAaHNE U3BECTHBIC MaTeMaTUKU, CEPbEe3HO 3aHM-
MaBIIMeCs IIKOIbHBIM oOpa3oBaHuem ([9, 10]).

B HavanpHOI 1IKOJIe HAYMHAeM UMEHHO C BBeIe-
HMSI caMUX KOMOMHATOPHBIX OOBEKTOB, a HE C 00CYXK-
JIEHUsI BOIIPOCOB “CKOJIBKO”. DTO SIBJISIETCS YaCThIO
o0l1IeTro Moaxoaa Kypca, nepeMeIeH1us BHUMaHUS OT
HECKOJIbKMX THUIIOB 3amad apu(pMETHUKM I103alpo-
IIUIOTO BeéKa K IIMPOKOMY KPYTry BOIIPOCOB COBpE-
MEHHOI MaTeMaTuku U uHdopmaTuku. bojiee Tou-
HO, pe4yb uAeT 00 o0IIeM MoaXoAe B ABYX Kypcax: O
Kypce “Marematnka u wmHPopmarnka 1—4” [11],
paccuMuTaHHOM Ha 4—5 4 B Heneto, u Kypce “HH-
dopmaTuka” [12], paccuruTaHHOM Ha 1 yac B Heaeo.
ABTOPCKMII KOJIJIEKTUB Kypca “MareMaTukKa M WH-
dopmatuka 1—4” — A.JI. CemeHoB, M. A. ITocunieinb-
ckasg, C.E. Ilocunenbckmii, H.A. ComnpyHosa,
N.A. Xosanckas, T.B. Muxaitnosa, T.A. PymueHko.
ABTOpPCKMIiA KO/U1eKTUB Kypca “UHbopmatuka 1—4” —
A.JI. Cemenos, T.A. Pynuenko. O6a Kypca co3maBa-
JIMCh BHYTPHM ONHOI aBTOPCKOM KOHIIEIILIMU M MO
o61mum pykoBoactBoMm A.JI. CemeHoBa.

Mbl BBOAMM LEIOYKU (KOHC‘{HBIC TImocjaeaoBa-
TCJ'IBHOCTI/I), COBOKYITHOCTH (MCH_[KI/I, KOHCYHbIC

MYJIBTUMHOXECTBA), LMKIIbI!, 1epeBbs, TaOIULBI —
KaK OJHO3HAaYHO NMOHMMAaeMble BCEMU y4aCTHUKAMU
00BEKTHI, A1 KOTOPBIX Cpa3y 3Ke OIpeAeIsieTCsI U IT0-
HATUE oduHakosocmu (B 3TOM KOHTEKCTE MBI M30e-
raeM rneperpy>keHHoro cjioBa paserHcmeo). B Hauyab-
HOM IIIKOJIE BCE 3TU OOBEKTHI IIPEAIIOJIaraloTcss KO-
HEYHBIMU.

OTO MO3BOJISIET ClieJIaTh U PACCYKICHUS O YHUCaax
1 durypax 3HauYUTEIbHO OOJiee YMOPSAOYEHHBIMU,
CUCTeMHBIMU, BIMCAHHBIMU B 00Jiee IMPOKUIA 1 CO-
BPEMEHHBIN KOHTEKCT MOJIEJIMPOBaHUS U “computa-

! Huknueckue nopsinky, cM. https://ru.wikipedia.org/wiki/
Luknnyeckuii_mopsimok
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tional thinking” [13]. Camo m3y4eHMe yKa3aHHBIX
00OBEKTOB ITO3BOJISIET BBECTU B OCHOBHYIO IIIKOJIBHYIO
mporpaMmy IIMPOKUIT KPYyr 3amad “3aHMMAaTeIbHOMI
MaTeMaTUK1”, JaTh YTBEPKACHUSIM OQHO3HAYHO MO-
HUMAaeMble U JIOTUYHbIE DOPMYIUPOBKH, pA3BUTH 3a-
JIOXXEHHBIE B 3THX 3aJadax OOJbIINE UOAEU, TO €CTh
0o01I1e KOTHUTUBHBIE cTpateruu |14, 15].

3aMeTUM, YTO KOHEYHOCTh CTPOSIIIEHCSI COBOKYII-
HOCTH OOBEKTOB — HE CaMO€ CYLLIECTBEHHOE OrpaHrye-
HUE, XOTs, 0€3yCIIOBHO, KOHEUHOE MHOKECTBO pelle-
HUI SBJIsIeTCS B HaYaJIbHOI IIIKOJIE OCHOBHOU MoJie-
Jb10. PaccMoTpeHue 3amayd, riae TpeOyeTcsl HaxoxXASHE
BCEX pELIeHUIi, B HAYAJIbHOM IIKOJIE CIY>KWUT MOAro-
TOBKOM U JIJISI 3a7a4, I1e pellieHUuil 0eCKOHEYHOEe KO-
JINYECTBO.

3amaya KOHCTPYKTUBHOTO OCTPOSHMS KOHEYHO-
IO MHOXECTBA €CTECTBEHHO BO3HMKAET U B HEIpe-
pBIBHOII MaTreMaTHKe — HalIpuMep, B T'€OMETPUMU.
Ectp xmaccuueckas 3agada: “CKOTBKO TPEYroJbHU-
KOB Thl BUIMIIIb HA KapTUHKe?”, Ha KapTUHKE U300-
pakeH TPeYroJIbHUK, B KOTOPOM IIpOBeIcHa Meaura-
Ha. Ha mepBblit B3171s11, TPEYTrOJAbHUKOB IBA, HO €CTh
elle ¥ OOJILLION TPEYroJIbHUK, COCTABJIEHHLIA W3
JIBYX MaJIcHbKMX. DTa 3afada IIpUBOIUT K CEpUM 3a-
J1ad, pa3BUBAIOIINX T€OMETPUUECKYIO 30pPKOCTb, U
MPOAO/IKAET Pa3BUTHE HABBIKOB CHUCTEMATUYECKOTO
nepebopa BapuaHTOB, KOTOPbBIE MOJIE3HBI B CPEIHEN
M cTapliei Koe.

3angauy mocTpoeHus (MepeymnciaeHus ) BCeX 00beK-
TOB, YAOBJIETBOPSIOIIMX 3aJaHHOMY HaOOpy YCJIO-
BUii, Mbl B TAHHOM TE€KCTE OyJeM Ha3bIBaTh nepedop-
Holl 3a0auveii. B pycCKOM IiepeBojie YITOMUHABILIEHCS
kHuru Xapapu [3] roBopuTcs 0 3amaye Iepedynciie-
Hus. IlepedyuciisiTe MOXHO TPEYrodbHMKM Ha Kap-
TUHKE, KOIIEJbKU C 3aJaHHON CyMMOM, LIETTIOYKH, B
KOTOPOM KaXXI0€ YMCI0 OOJIbIlIe MPEAbIAYIIEro XOTs
OBI Ha 2 1 TaK Janiee.

B namem kypce “Marematvka U nHdpopmaruka”
JIeTU TIePeUYUCIsIIoT BCe LENOYKU M3 JIBYX ABOEK U
TpeX €IWHWI] WU JBOWYHBIE JEPEBbSl C 3aJaHHBIM
YUCJIOM BEPILIWH, BHITTUCHIBASS UM PUCYST UX TIPSIMO
Ha cTpaHulIax paboueii TeTpaau. beiBaet, 4To KOIU-
4eCTBO OOBEKTOB KaK pa3 U3BECTHO, HO 3TO HE Aej1aeT
3aa4y 0eCCMBICIEHHOU — YTOOBI TIEPEUYUCIUThL BCE
00BEKTHI 0€3 TOBTOPOB, HEOOXOIMMO N300PECTU TOT
WU WTHOM TIPUHIIMIT Tepedopa. 3aMeTHM, 4TO TTOHU -
MaHWe TIPUHIMIIA epedopa — 3TO MPSIMON MyTh K
IIyOOKOMY ITOHMMAaHMIO KOMOWHATOPHEIX (pOopMYyII
B OymyIieM, B 3ajayax TpaIuIIMOHHON KOMOWHATO-
PUKHU.

CTponuTh 0OBEKTHI O TOTO, KAK UX MEPEeCUUTHI-
BaTh, HA HAIll B3I, TTOJE3HO OBIJIO OBI HE TOJHKO
MJIAJIIEKIIaCCHUKAM, HO U CTylIeHTaM. Pa3yMHBbIiA
MOOXO AJ1s1 HUX MOKET COCTOATh U B TOM, YTOOBI Ha-
MMcaTh IMporpamMMy, IedaTalollylo OguH 3a APYTrUuM
BCe KOMOMHATOPHBIE OOBEKTHI C 3aJaHHBIMU CBOIi-
cTBaMHu (CM., HampuMep, Kypc MporpaMMUPOBaHUS
A. lllens [16]).

JOKJIAJIbI POCCUMCKOW AKAJEMUU HAVK. MATEMATUKA, UH®OPMATHUKA, TTPOLIECCHI YITPABJIEHMUSA

OcTaHOBUMCS Ha BaXKHOM BOIIPOCE OAHO3HAYHO-
CTU TIOHUMaHUs (OPMYJTUPOBKU TMepeOOpHOIt 3a1a-
yu. Kak, Harpumep, COCYUTATh KOJIMIECTBO paszbue-
HUll (HAMYpaabHO20) YUCAA 8 CYMMY YNOPAOOYEHHbIX
caazaemuvix ? 3HAYNUT JIA 3TO, YTO ClaraeMble YIIOPSIIO-
YeHBHI 110 Bo3pacTaHuio (To ecTb pazouenue 10 =2 +
+ 3+ 2 + 3 He TOOUTCS) WJIX YTO MOPSIIOK ClIaracMbIX
BaxeH (T.e. 10=2+2+3+3ul0=2+3+2+3cyrp
pa3auyHbIe pa3oueHus)?

B Hammem kypce ata rnmpo6yemMa pelraeTcst Ha ypoB-
He pasaeieH!sI MOHSITUI: Mbl TOBOPUM, UTO B IEPBOM
cllydyae Mbl MEPEUYUCISIEM BCE COBOKYNHOCMU (MYAb-
mumHoxcecmea) ¢ cymmoii 10, Bo BTOpoM cilydyae —
Bce uenouku (IocnemoBaTesIbHOCTH) ¢ cymmoiir 10.
IMocnenoBaTelbHOE pacCCMOTPEHUE UCTIONb3yeMOM Ha-
MM CUCTEMbl OOBEKTOB MOXHO HAlTH B IPYIroOii CTaThe
atoro coopuuka: [M.A. Ilocuyeavckasn, A.JI. Cemenos,
T.A. Pyduenko. MaTeMaTUUECKME 3JIEMEHThI Ha4ajlb-
HOTO 00pa30oBaHMsI|, a IPUMEPHI NCITOJIL30BAaHUS — B
y4eOHMUKax KypcoB “MaremaTrka M nHopMaTruka”
[11] m “HUudbopmatuka” [12].

Takum o0Opa3oM, OCHOBHBIE, 0a30BbIe OOBEKTHI
HaIIIero Kypca CYIIECTBEHHO paCIIUpPSIOT TpaauLiv-
OHHYIO apu@dMeTUKY. DTO CBSI3aHO C APYruM, Oosee
CYILIECTBEHHBIM 00CTOSITENECTBOM. OCHOBHOM Iie-
JIbIO apu(pMEeTUKM B HaYaTibHOM 1Kkoje 150 u 100 et
Ha3aa ObUIO HAYUYUTh peOeHKAa MEXaHMYIEeCKM BBIIIOJ-
HSTh apudMeTUYeCcKre ASUCTBUS B 3aJaHHOM KOH-
TEKCTe, HallpuMep, CKJIaAbIBaTh KOJIMYECTBO TOBapa,
OTIIYLIIEHHOTO 3a Hazeio. [emaTh 3T0 OBIIO HYXKHO
OBICTPO U 0€301MO0YHO, UCIIOIb3YS B KAUeCTBE UH-
CTPYMEHTOB CYEThI M JIUCT OyMarud ¢ KapaHIalllOM.
B kakoii-To cteneHu 3Ta 3amadya COOTBETCTBOBAJIA U
o011eit 3agadye HayYeHMsI YeJI0BeKa YeTKO U OBICTPO
BBIMOJHATH TIOJyYeHHbIE MHCTPYKILIMM. OTa LEeb
IIpoaoJKaia TpaHCIMPOBaThCs B KOy 1 50 JIeT Ha-
3all, KOIma €e mparMaThdeckas 3HAaUYMMOCTh IIOYTHU
Hcyessa: 4eJOBeK, KOTOPOMY HYXXHO ObLIO UTO-TO
BBIYMCJIUTD, OOpamaics K KalbKylIaTOpy WJIN KOM-
nbeioTepy. B XXI Beke, KpoMme TOro, pe3ko Bo3pacTaeT
pOJIb CaMOCTOSITCIBHOTO TIPUHSTHUSI pElICHU B
OBICTPO MEHSIOIIEHCSI pealbHOCTU, OJHOBPEMEHHO
CHUXXaEeTCsl posib (hOpPMaJIbHOI MCTOTHUTEIbHOCTH.
VYuurbeiBas 3TO, MBI HCIIOJb30BaJIM pacIlIvpeHure
MPEeIMETHOTO COJECPXKaHUSI Kypca, Kiacca UCXOMHbBIX
0OBEKTOB IJISI TOTO, YTOOBI CYLLIECTBEHHO IIOBLICUTh
HOBM3HY pellacMbIX peOSHKOM 3a1a4d, YTOObI meper
HUM 4allle CTaBWIKCh 3aJa4yu, KOTOpbie “HEU3BECT-
Ho-Kak-pemarts” (mmogpobHee cm. [17]). KoHeuHo,
pellieHVe TaKuX 3aja4d, YIOBOJLCTBUE OT OTKPBLITUS
HOBOTO, YepeIyeTCs C YA0BOJIbLCTBUEM ITOKA3aTh cebe
U APYTUM, KaK Thl yMeelllb YTO-TO AejiaTh. Ho 1 B o1~
HOM, U B IPYIOM cjlydae pedb UIET O MO3UTUBHOM
MoTtuBau. COOTBETCTBYIOIINWE OOIIEIeaarornde-
CKM€ YCTAHOBKM MOXHO CYMTAThb OTHOCSIILIMMUCS K
POCCUIICKOI TPagUIIMM MaTeMaTUIECKUX KPYKKOB U
mkosa. OHu paccMatpuBatotTes B [17, 18].
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C MeTOIMUYECKOM TOUYKHU 3peHUS ITepeOOpHbBIE 3a-
Jlayr HECyT B cebe e11e OTHO, MOXKET ObITh HECKOJBKO
HEOXHMJIAaHHOE, JOCTOMHCTBO: UX MOXHO U B 00Jib-
IIMHCTBE CJyYaeB Jaxke HY>XXHO pellaTh BCEM KJlac-
COM WJIU B HECKOJbKMX TPyIIIax, Ipyu 3TOM KaxXXAbIiA
OCBauBaeT MaTepual Ha WHAWBUIYAJIbHOM YPOBHE.
3amayy 3T MHOTOA OKAa3bIBAIOTCA CIIMIIIKOM O0beM-
HBIMU 1JISI CAMOCTOSITEJIbHOTO PELICHUSI YYEHUKOM
HavaJbHOM IIKOJIbI, HO UX PELIEHNE MOXKET ObITh 3 -
($EeKTUBHO opraHM30BaHO B rpymie. KomnektnBHas
paboTta 31ech SIBISIETCS OpTaHU3alMOHHO-TICUX0JI0-
TMYECKOM, )KUBHEHHOM peaiu3alueil OMHOMN 13 IJ1aB-
HBIX OOJILIINX UACH COBpeMEeHHOM MHMOPMATUKN N
BBIYMCIUTEIbHON TMPaKTUKU — “pasdensil u earacm-
8yll”: MaTeMaTUYeCKMUEe MPEACTaBICHUSI OCBAaNBaIOT-
Cs1 Ha COYETaHUM KOHKPETHBIX, YETKO MOCTAaBJIEHHBIX
MaTeMaTU4YEeCKHUX BOMNPOCOB C YEJIOBEYECKHUM B3au-
MOJIEMCTBUEM YU KOMMYHUKALIMEM.

IMpu pemieHUM 3aga4u MOUCKA/TIOCTPOSHUST BCEX
O0OBEKTOB C 3aJaHHBIMU CBOWCTBAMU MOSIBISIETCS
LIIUPOKUIA CIEKTP MePhl ydyacTusi Kaxaoro. OmnHu jae-
TH JIUIIb KOHTPOJUPYIOT, YTO BCE YTBEPXKICHUS BbI-
MOJIHEHBI IJIs1 HaliIECHHOTO,/TIOCTPOEHHOTO OOBbEKTA;
JIpyThE MOTYT CaMM CO3/1aBaTh OOBEKThI C HY>KHBIMU
cBoiicTBamMu. TpeTbu OT(HUIBTPOBBIBAIOT OJWHAKO-
Bble (TTOBTOpSIOIIMECsI) OOBEKThl M HalllyIbIBAalOT
MPUHIIMUIIBI, KOTOPbIE MOTJIM ObI TOMOYb CUCTEMATH -
3UpoBaTh nepedop. YeTBepThie B pe3yJibTaTe 00CyXK-
NEeHUST Gopmyaupyrom 3mu NpUHyUns. IBHbIM OOpa-
30M, YTO A€T UHCTPYMEHTbI U KPUTEPUM MJISI TIPO-
BEpKM TIOJHOTHI Tiepebopa. HakoHeu, MSIThIM
JIOCTYITHO J0Ka3aTeJIbCTBO TOTO, UTO Mepedop 3aBep-
1LIeH, APYTUX OOBEKTOB C 3alaHHBIMU CBOICTBAMU HE
cyuiecTByeT. PesyinbTatroM ISl KaXKIO0ro y4yacTHMKA
SIBJISIETCSI OTIBIT YYacCTHSI B pellieHUU NiepebopHoii 3a-
Jlayu ¥ TOHMMaHUE TOTO, KaK OblJ1 OpraHM30BaH Mpo-
1ecc nepedopa. IlogpodbHee 00 3TOM MOXHO IMpPO-
yecThb B ctathe C.E. ITocuuensckoro [19]. B HacTos1-
et padboTe Mbl TaKXe KOCHEMCS 3TOTO BOTpoca.

3amMeTuM, YTO Halll TOAX0A K “KOHCTPYKTUBHOI
KOMOWHAaTOpUKe” MMeeT colepKaTeJIbHBIC apajiie-
JI ¢ KOHCTpyKTUBU3MOM ITnazke [20] 1 KOHCTPYKIIM-
onm3MoM Ilamepra [21].

HanpHeiilliee paccMOTpeHUE MBI HayMHaeM C
oInucaHus 6a30BbIX 3a1a4, HA KOTOPKIX Jajiee CTPO-
UTCS BC cCTeMa 3a1a4 repedopa. 3aTteM MBI ITIPUBO-
UM TIpUMeEPHI IEpeOOPHEBIX 3a1a4, Kaxaas U3 KOTO-
PBIX SBIISIETCS TIPUHLIMITUAIILHO HOBOM 044 yueHuka,
“HecTaHIapTHOI’, M 00CyXImaeM OOIIMe KOTHUTUB-
HBIE CTpaTeruu, OOJbIINE WAEH, KOTOpbIE OCBau-
BAIOTCS IPU PEIlIcCHUU 3TOM 3aTaun.

2. TIOCTPOEHUE OBbEKTA,
ITPOBEPKA CBOUMCTB, ITEPEBOP

MaremMaThiKa HaYMHAETCS B TOT MOMECHT, Koraa
YCJIIOBEK HAYMHACT MBICIIMTbL M CTPOUTHL BBIBOIbI —
MBI XOTUM HAY4YUThb JeTen pacCcyxaarThb. VyeHnuku Ha-

NOKJIAIbl POCCUMCKOMN AKAJJEMUU HAVK. MATEMATUKA, MH®OPMATHUKA, TTPOLIECCHI YITPABJIEHMUS

YaJIbHOM IIKOJIBI PEIKO MOTYT CTPOUTH Oe3yIpedHbIe
U KpacuBbIE PACCYXIEHUSI, U TPEOOBATh 3TOTO OT HUX
HEBO3MOXHO. Ho MOXHO TIpemjioKuTh UM CO3[aTh
OOBEKT, KOTOpbIii HE ITOCTPOUINb, HE paccyxKaas.
E1ie 1o aToro paccyxnaeHue BO3HUKAET MpU 0ObsIC-
HEHUU TOTO, UTO OOBEKT 00JIagaeT HEKOTOPHIM CBOM-
CTBOM.

ITocTtpoeHune o6beKTa, 061amaI01IET0 HEKOTOPBIM
CBOICTBOM, JPYTMMU CJIOBaMU, YIOBJIETBOPSIOIIETO
HEKOTOPOMY YCJIOBHIO (CUCTEME YCIIOBUIA), BXOIUT B
OOJIBLIIMHCTBO 3a/1au, KOTOPbIM MOCBSIIIIEHa HACTOSI-
mast padora.

Kak B peajibHBIX BEIYMCIIEHUSIX, TAK M B aOCTpaKT-
HBIX MaTeMaTUYECKUX PACCYXIECHMSIX, MOCTPOCHUE
00beKTa MOXET 0Ka3aThCs JOCTATOUHO CJIOXHBIM
IIPOLIECCOM, a IIPY 3TOM IIPOBEPKA CBOMCTB OOBEKTa —
MPOCTHIM AejioM. MTHorma nmpoBepKa odeBUAHA: “TIO
MOCTPOEHUIO” — MbI TaK CTPOUJIU 3TOT 00BEKT. B Ma-
TeMaTUKE W BEIYMCIIUTEIbHBIX 3a1a4ax TakKasl CUTya-
s BCTpedyaeTcsl B T.H. “IlepeOOpHBIX 3amadyax’,
“mpobieme nepedopa” u T.1m. O6 3TOM OyIET roBO-
pUTHCS ITOAPOOHEE B IIOCIETHEI YaCTH TEKCTa.

Ceiiyac e MBI 0oJiee JeTaIbHO pacCMOTPUM 3JIC-
MCHTHBI PCIICHMA 3aJa4 Ha ITIOCTPOCHUE 00bBeKTA.

2.1. Ucmunnote u noxcHvle ymeepiicoeHus

O 11060M 00BEKTE MOXHO CejaTh BbICKa3blBa-
HUs (YyTBepXXAeHUs1). BOT MCTUHHBIE YTBEPXKIEHUS O
nernoyke (cMm. puc. 1).

IMpuHIUTIMaTbHAS 3a7a4a OOyYeHUs B HAYaJIbHO
IITKOJIe, KOTOPYIO XKeJIaTeJIbHO PEIINTh YKe B CAMOM
HavaJsie Kypca: chopMHupoBaTh y IeTei, Ha IpuMepax,
MpencTaBleHue, YTO YTBEPXKIASHUS MOTYT OBITb UC-
TUHHBIMU WJIN JIOXKHBIMU (CM. pHC. 2).

BrIBarOT eliie yTBepKASHUS, PO KOTOPHIE MO pa3-
HBIM TIpUYMHAM HEW3BECTHO, WCTUHHBI OHM WM
JIOXHBI, HO B OCHOBHOM JIMHUY HAIITUX KYPCOB MBI X
n3oeraem.

2.2. 3adauu: nocmpoeHnue Kkaxkoeo-mo obseKma ¢
3a0aHHbIMU CEOLICMEAMU U nepedop

Korna mpouenypa mpoBepku Toro, oonagaeT Ju
O00OBEKT JAaHHBLIMM CBOCTBAMU, CTAHOBUTCSI TIPU-
BBIYHOIM, BO3HUKAaET OoJice CJIOKHASI 3agadya — I10-
CTPOUTH OOBEKT C 3aJaHHBIMU CBOMCTBAMM.

Packpacka nukiaa. 3amaHue MOXET BBIIVISIIETh
TaK: Hy>KHO pacKpacUTh OyCUHBI B LIETOYKe (MEIIKe,
LIUKJI€) TaK, YTOOBLI BBITIOJHSIIICS HAOOp YCJIOBUIA,
WIN “ObUIM UCTUHHEI YTBEepXIeHUA (CM. puc. 3).

M3 prucyHKa BUIHO, YTO BCe OYCUHBI — KPYTJIbIE.
MBI mpenjaraeM YMTATEII0 IIOIBITATBCS PEIIUTh
MIPpUBEICHHYIO 3a1a9y M IIOHAOII0AaTh 3a CO0OIi: Ka-
KWE CTpaTeruu Bbl MCIlonb3yeTe. OnHa U3 CTpaTeruii:
“IIonpo0OOBaTh U IMIOCMOTPETh, YTO IMOJIYIUTCsI”. DTa
CcTpaTeTusi IIPOTUBOPEYUT TPATUIIMOHHOMY OOIIe-
CTBEHHOMY U IIKOJILHOMY CTEPEOTHUITY “IeJiail cpa3y
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Fr—-a—-p—a—-n-71-

MaTas 6yksa B 3TOM CNOBE — H.

B 3ToM cnose age 6ykBbl T.

Cneaytowas 3a kaxaon 6ykson T — Oyksa a.

B 3ToM cnose p — TpeTbs Bykea.

B atom cnose 8 6yks.

MocnenHss 6yksa B 3TOM cnose — C.

B atom cnose Tpu Bykebl @ —

BTOpas, YeTBEPTan U NPEAnoCNeaHns.

a—c¢c-

Puc. 1. OnpesenieHre UCTUHHBIX YTBEPXKACHUM, TPUMEPHI.

3 6onbme qu 6
3 MeHbme qu 6
pr PaBHO L mecm

Tpu MEHbLIE CeMM Ha qewpe, n
Tpu 60nbme CEMM Ha yertbipe. | /1

Puc. 2. UcTUHHBIE U JIOXHBIE YyTBEPKACHUSI.

Packpace BycuHbl B umkne Tak, 4t0bbl GbINK

WUCTUHHDbI YTBEPXAEHUA:

Ecm pse coce,uune 6ycmm op,uﬂaxoame,,
TO 33 _HWMM Cneayet KpacHas Gycuna

MpaBUJIbHO” .

KoHeyHO, MOXHO MOIOJIbIIIE ITOpas-

Echu pse coceaHue OyCHHbI_pasHble,
TO 33 HUMM Cneayet xéntas bycuHa.
B umkne ectb ase pasHbie GyCuHbl.

Puc. 3. 3agaya o mocTpoeHNM 00BEKTa C 3aJaHHBIMHU CBOMICTBAMMU.

IIPpOCTO SKCIIEPUMEHTUDPYA, r[epe61/1pa${ BCE€ BO3MOXK-

MBILUISITh M HAC MOXKET “OCEHUTD” Ues B3ITh B LINK-
Jie IBe pa3Hble OYCUHBI; CICIOM 32 HUMU 00s13aTe/Ib-
HO MJIET XKeJITasi, U Jajbllle pacCCMOTPETh JBa BapraH-
Ta: MOCJICIHSIST U3 ABYX B3SITBIX JKeJITask U He XeaTas 1
T.0. HOo K TakmM paccMOTpEeHHUSIM MOXHO MPUNTH U

JOKJIAJIbI POCCUMCKOW AKAJEMUU HAVK. MATEMATUKA, UH®OPMATHUKA, TTPOLIECCHI YITPABJIEHMUSA

HOCTHN N 0T6paCbIBa$I TC, OJId KOTOPbIX KaKO€-TO
YCI0BHE HE BBITIOJIHEHO.

[IpuBbruHEI opMaT 3agaHus “packpach” maeT
BO3MOXXHOCTb peOEHKY COCPEIOTOUYMUTHCS Ha CyIIe-
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Otmetb Ha oTtpe3ke KE touku M u P Tak, 4tobbl Gbinn

UCTUHHBI YTBEPXKAEHUSA:

ME kopoe PE.

+
+

Puc. 4. 3anaya o B3aMuMHOM PacIIoJIOKEHUU TOYEK Ha OTPE3KE.

cTtBe neia. llermouka momoOHBIX 3aJaHU MOXET Ha-
YMHATLCS C CAMBIX TIPOCTHIX 3a1a4, IIPU 3TOM, dadice
ecau ycaosue 8uleas0am He MmakK yyc CAOJNCHO, 3aiada
MOXET 0Ka3aThCsl HEOXMIAHHOII, ee “HEU3BECTHO-
Kak-pemars”.

IMpennoxeHHast BbIllle 3amadya — He camasl Mpo-
cTasi, U y OOJBIIMHCTBA YYEHUKOB pelleHe MOXKET
He TIOJIyYUThCSI cpasy; K Heil MOXEeT BEeCTH 1IelloYKa
3aja4, Kaxaash M3 KOTOPbIX YYEHUKY TMOCUJIbHA, HO
COAEPKUT YTO-TO HOBOE IO CPABHEHUIO C MPEbIAY-
mumu. [IpuMep Takoil MOATOTOBUTEIBHOM 3amIadu:
“Packpach Kakylo-HUOyIb OYCMHY KpacHBIM, a Apy-
Iy10 — 3eJIeHbIM” (HapUCOBaH LIMKJI U3 IBYX OyCUH).

PaccranoBka Toyek Ha otrpe3ke. Eiile ongHO Ha-
mpaBjcHUe 3a1a4d Ha Iepebop — 3a1a4i O B3aUMHOM
pacroJjioXeHUu ToyeK Ha otTpeske. Ilepebop mpu
5TOM BO3HUKAET CTUXMITHO: KAKUM-TO CIIOCOOOM He
MOJIy9WIOCh, MOXKHO ITOIIPO00BaTh MHAYe (CM. puc. 4).

PacnonoxwuB Hayrag Touku I'T 1 P, Mb1 MOXXeM Ha-
yaTh MPOBEPSTH IIEPBOE YCJIOBUE 1 TTOHATH B3AUMHOE
pacnioyioxenue Todek I1 1 P Ha oTpeske. Mcmonb3ysa
MocJjieIHee yCOBME, MOXHO YBUIIETb, YTO Tepedu-
paTh HYXKHO TIOJIOXEHWE TOJBKO OMHOU (7T1000i1) n3
JIIBYX TOUEK, TOJIOXEHWE APYTroil, KaKk TOBOPST MaTe-
MaTuKU, “ompenensieTrcss oaHo3HayHo”. Temepsb
MOXHO OMSATh HayaTh MepedupaTb, SKCIIEPUMEHTH -
poBaTh, PacIoioXUTh rae-To Touky Il, mocTpouThb
TOUYKy P ¥ cpaBHUTb IBa yKazaHHBIX OTpe3Ka, U3Me-
puB ux. BodHuKaeT runoTtesa, B KaKylo CTOPOHY HYXK-
HO caABUHYTH I1, 4TOOBI yIydIINTE OeJ10 (eCau HaM He
moBe3Jyio cpasy). Ilocie HEeCKOJBKMX TOIBITOK MBI
JIOCTUTAEM Liejiv. 3aMeTUM, YTO B YCJIOBUM 3a/1a4U HE
TpebyeTcsi TpOBEPUTH (I0Ka3aTh), YTO APYTUX pellie-
HUI HEeT (XOTS MBI C BaMHM TIOHUMAaeM, YTO UX JIeii-
CTBUTEJIbHO HET).

OO6paTuM BHUMAaHWE, YTO B JAHHOI 3amade y TO-
yeKk ecTh uMeHa. OOcyxXneHne mMpooaeMbl BBEICHUS
WMEH JUISI MaTeMaTUYeCKMX OOBEKTOB HE BXOIUT B
3amady HacTtosueil cratbu. OrpaHU4YuMCs 30eCh
JIVIIb 3aMeYaHueM, YTO Mbl BBOIMM UMEHA B HATJISI -
HOM KOHTEKCTE, KOIlia 640H0, UTO 3HaUeHNEM UMEHU
SIBJISIETCSI TAKOM-TO OOBEKT, HalpUMep, LIenodka,
durypka, Touka. B maHHoOI1 3amaue Takxke 6uJdHO, UTO

NOKJIAIbl POCCUMCKOMN AKAJJEMUU HAVK. MATEMATUKA, MH®OPMATHUKA, TTPOLIECCHI YITPABJIEHMUS

ums IJist OObEKTa yKe €CTh, OHO JAHO B YCJIOBUHU 3a-
Jlauu, HO 3HaueHue HY>KHO HAWTU, Tiepedrpasi TOUKH.

Jns pebeHKa, KOTOPBIN TIONYyUYMJI TaKylo 3amady
BIICpBbIC, OHA MOXET OKa3aThCsl TPYOAHOII — OHa U3
pa3psga 3amady, KOTOpble “HEM3BECTHO-KaK-pe-
maTth”. BceM netsiM B Kj1acce MojIe3HO ¢ TaKoi 3aaa-
yeil CTOJKHYTHCSI, IOIBLITATLCS €€ PEeIIUThb. DTa
3a/1a4a IpOI0JDKAeT CEPUIO M3 HECKOIbKIX 3a1a4, KaX-
JIyIO 13 KOTOPBIX TOXE “HEU3BECTHO-KaK-pellaTh”, HO
MpU 3TOM, IIIAaTX OT 33J1a4U K CJIEAYIOIIe OyayT yxXe
MOCUJIBHBIMM Is1 ydeHuKa. Cepuss MOXET Hadyu-
HaTbCs C BBIICHEHUSA JJIMHBI HAPMCOBAHHOI'O OTPE3-
Ka — IojacyYeTa eIMHUYHBIX OTPE3KOB B HeM. Takke B
CepHuIO MOTYT BXOOUTH 3aa4l O PUCOBAHMM OTPE3Ka
3aJlaHHOI JJIMHBI, O BHIOOpPE TOYKM Ha OTpe3Ke Tak,
4YTOOBI PACCTOSTHUE O OJHOTO U3 KOHIIOB OBLIO 3a-
JIaHHBIM, O HAXOXICHUM PACCTOSTHUS IO APYroro u3
KOHIIOB, O HAaXOXISHUM TTepedopoM (METoa0oM IIpoo
M OLIMOOK) TOYKM C 3aJaHHOI pa3HOCTbIO PacCTOsI-
HUIi: “...pacCTOSIHME OO OOHOIO KOHIIA HAa CTOJIBKO-
TO OOJIBIIIE, YEM JI0 APYroro”.

JJ1st MaccoBOTO MCTIOIb30BaHUSI JOCTATOUHOE KO-
JINYECTBO 3aJaHUI Pa3INYHOM CITOKHOCTH 3arOTaB-
JIUBaeTCs 3apaHee M BXOAAT B YUYEOHYIO JIMTEpaTypy
Kypca. C Ipyroit CTOpoHBbI, 3a1a4i MOTYT CO31aBaTh-
Cg ¥l CAMUM yYUTEJIeM, 3TO CTAHOBUTCS YaCThIO MeAa-
TOTUYECKOM KyJIbTyphl. Ml Te U Apyrue 3amaym MOTYT
COXPaHAThHCI B IU(PPOBOM MHTEPHET-3aJaUHUKE.

TleomeTpusa npsMoyroabHuUKoB. BoT mipumep 3aga-
YY1 Ha MOCTpOeHMUEe 00BbEKTa, BKITIOUaleil aprudme-
TUKY HEOOJBIINX YMCEI U TEOMETPUIO IIPSIMOYIOJIb-
HUKOB yXe B MepBoM Kiacce. P(...) B 3T0il 3agaue
O3HavaeT MmepuMeTp (UTYpbl — IJIUHY €€ TPaHUIIbI
(cM. puc. 5).

Dra 3amaya — TOXE He IepBasg B CepuU 3aiad,
KaxXIast U3 KOTOPBIX C TEM K& CBOMCTBOM HOBU3HBI
I1s1 Kaxkaoro mara. CHavyaja MayT 3aJauyy Ha TTIOCTpO-
e€HHUE MIPSIMOYTOJIbHUKOB, Y KOTOPBIX BEPIIMHBI UME-
10T MeHa. Ha nmpumepax opMupyeTcs Ipeacrasiie-
HYE O TOM, UYTO B MMEHM BCEro IIPSIMOYIOJIbHUKA
MMeHa BEepIIVH UAYT ITI0 YaCOBOM CTPEJIKE.

Hanblire maeTcs MOHSTUE TTIepUMeTpa U UAYT 3aaa-
Yy Ha HaXOXIEHWE TepuMeTpa MPsSIMOYTOJIbHUKOB,
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Hauyepti npsMOYronbHUKM
ABBI, BI'AE v BEOA Tak,
4yT06bl ObINM UCTUHHDI
yTBEPXAEHUS:

P(ABBI) = 8 cm

P(BEDA) = 14 cM

Yemy pasHa ctopoHa BI?

™

Puc. 5. 3amaya o mocTpoeHUN 0OBEKTA C 3aJaHHBIMU CBOMCTBAMM.

cpeau KOTOPBIX €CTh U KBAaJIpaT, U MPSIMOYTOJIbHUK
“mmmpuHB” 1. 3aMeTM, 9TO 370ech P — y:ke He M
00beKTa, a UMSI orepaluy Haa 00beKTaMU, TIepeBO-
JISIIIeii reOMeTpUYeCKIiA OOBEKT B YKCIIO, IIPU 9TOM — B
HaNIIOHOM KoHTeKcTe. CI0XHOCTh UCITOJIb30BaHUS
TaKOTO MMEHU 3[IeCh CHIDKEHA, Oj1arogapsi TOMY 4TO
3HAYEHME 3TOTO0 MMEHU (PUKCUPOBAHO — MOXHO
TIPOCTO YUTATH “TIepuMeETp”’ TaM, rae HarmmcaHo “P”.
VYuurtenps nokeH (SIBHO — JJISI ce0s1, 1 MEHEe SIBHO —
IUIST YYEHUKOB) 3a(UKCHpPOBaTh MPOIBUXCHUE B
GOJIBIIO naee — MPUCBOCHUY UMEH 00beKTaM, Orle-
pauusM, OTHOILLIEHUSIM.

Hanee umer 3amadya Ha MOCTPOEHUE KAKOTO-HU-
Oyab OPSIMOYTOJIbHUKA C 3alaHHBIM IIE€PUMETPOM.
31ech MOXET HayaThCsl UCCIIeNOBATEeIbCKUI MPOSKT
BBISICHEHUS TOrO, IJisl KaKUX IIePUMETPOB 3amava
MMeEET pellicHUe — OTKPBLITHE YETHBIX YHUCeN (CTOPO-
HBI IPSIMOYTOJIBHUKOB ITOKa — 1ieJIble, Mbl UX PUCYEM
Ha KJIeTYaToi bymare).

IMosBaseTrcss 3amada IOCTPOEHUST 6cex TPSIMO-
YIOJIbHUKOB C 3aJaHHbBIM NepuMeTpoM. HykHo npu-
IyMaTh, KaK BeCTH I1epe0op B xoae noctpoeHus. Jla-
Jiee B MPOeKTe UAET 3aaua BbISICHEHUS JIsI KOHKPET-
HBIX Y1 CeJT, CKOJIbKO €CTh Pa3HBIX MIPSIMOYTOJILHUKOB
C 3aJaHHBIM nepuMeTpoM. U 3meck MBI cTaJIKuBaeM-
Csl C YK€ YITOMSIHYTOH ITpOOJIEMOI: KakKue TpsIMO-
YIOJIbHUKY CUMTATh OAUHAKOBBIMU? PelieHuIo 3Toit
npo0JIEMbl IOMOTaeT BhIpe3aHue MPSIMOYTOJIbHUKOB
W13 KJIeTJ4aToil Oymaru.

BosBpaiasice K mmepBoHadajJbHOII 3agade, 3aMe-
TUM, 9TO MBI He TpeOyeM “IoKa3aTeinbCTBa EIWH-
CTBEHHOCTU” OTBeTa. DTO H0Ka3aTeJbCTBO JIETKO
MOXHO IIOJIYYUTh U3 PELICHUS, HO IIOCTPOEHUE BCEii
JIOTUYECKOM LIETTOYKHU BCE K€ CIIMIIIKOM CJIOKHO IS
II€PBOKJIACCHUKOB.

DUKCHUPOBAHHOE YMCJI0 MCTHHHBIX YTBEPKICHHIA.
MBI BCITOB3yeM LIEMOYKY 3a/1a4, K KOTOPBIX TpeOy-
€TCSI HOCTPOUTH OOBEKT TaK, YTOOKI IJISI HErO MCTUH-
HBIM 0Ka3aJI0Ch 3aJJaHHOE KOJTUYECTBO YTBEPKIACHUIA
(cM. puc. 6).
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31ech HEMOHSITHO, Cpear KaKMX OObEKTOB (UM-
celr) Bectu nepedop. Yuces, Ha caMoM Aejie, 0eCKo-
HEYHO MHOTIO; IS peOeHKa — IIPOCTO OYSHb MHOTO.
31mech TOXe IIOMOTaeT CTpaTerus “IIOIpoOOBaTh JIIO-
0oe”. Korma yyeHUKHN yKe MHOTO pa3 €€ YCIIEIITHO
OpUMEHWIM, TaKasi CTpaTerusl caMa I1o cebe yxe He
JI00ABJISIET CYILIECTBEHHOTO 3JIEMEHTA HOBU3HBL. DTO —
o0111ast MaTeMaTU4eCcKasl 1 IIupe — XKM3HEHHasl CTpa-
terusi. OHa SIBsIeTCs OOJIBILION UIeeit — mpuoodpeTe-
HUEeM pebeHKa, KOTOPOE MPUTOAUTCS €My U B JabHel-
et xxn3Hu. OJHaKO KaxI0e MocJieayolee MpruMeHe-
HU€E MPUBOIUT K “3aKpeIUIEeHHI0” 3TOM CTpaTeruu 1 K
YIOBJIETBOPEHUIO OT TAKOTO MPUMEHEHUSI.

B3sB m10060€ yncio, yYeHUK CyMeeT yKa3aTh WC-
TUHHBIC 1 JIOXKHBIC YTBEPXKICHUS IJIsl 3TOr0 YKCJIA.
OueHb BEpOSITHO, YTO 3TO YMCJIO OyIeT HEOOJIBIINM,
MECHBIIIE, YeM BCe€, YYacTBYIOILINE B (DOPMYJIMPOBKE
3amayn. OOHAKO, KaK BECTU JaJIbHEHUIINii Imepedop,
BCeE ellle He SICHO — 3TO 3a1a4da, KOTOPYIo “Hen3BeCT-
HO-Kak-pemrath”. KoHeuHO, 1 K 3TOiT 3a7a9e MOXET
BECTH IIeTTogka OoJjiee MpoCThIX 3amad. OHa MOXET
TNIPUBECTH YIEHHMKA K €IIe OTHOM OOJIBIION HIee: 0~
MBITaTbCS PEIIUTh HE 3a7ady LIeJIMKOM, a KaKyl-TO
0oJiee MPOCTYIO €€ YacTh, CHaYajaa MpoO3KCIIepUMeH-
TUPOBATh C 3TOM YacThio. JIJ1s1 Haleit 3anauu epBhIid

Hanuwu 4ucno, ana KOToporo WCTUHHO

pOBHO 6 YTBEPXAEHWA M3 BOCHMM.

3T0_u1cno_MmeHbuwe, yem 51 340, |

310 4ncno_MeHbuwe, yem 40 312, |

310 _umcno_Gonbwe, vem 14 105. |

310_4Mcno_MeHble, vem 45 217, |

J10_uMcno_Mmebue, yem 41 810. |

R e |

310 _uncno _Gonbwe, yem 40 012. |

310 _umcno_bonbwe, yem 41 813, |
Puc. 6. 3agaua Ha mocTpoeHne OOBEKTA C 3aTaHHBIM YHC-
JIOM UCTUHHBIX yTBep)KZ[eHI/Iﬁ.
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Bor apmsaHckue Byksbl.
MomeTb rano4kamu ABe OQWHaKOBbIE SYKBI:I.
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Puc. 7. 3amaya o moMcKe ABYyX OMMHAKOBBIX OOBEKTOB.
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Puc. 8. 3amaya o moucke AByX ONMHAKOBBIX MEIIIKOB.
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Puc. 9. ITpouecc peleHust 3aaa4uM O MOUCKE IBYyX OOMHA-
KOBBIX MEIIIKOB.

IIIaT TAaKOM CTPAaTETUU MOXET COCTOSITH B TOM, UTO MBI
U3 BOCBbMHU YTBEPXKICHUM OCTABUM OIHO: HECIIOXHO
HalTM KakKoe-HUOyOb YMCJIO, IJISI KOTOPOIO 3TO
YTBEPKAEHNE UCTUHHO, U YUCIIO, IJIST KOTOPOTO OHO
JoxHo. Cnenyioluii mar — BBIOpaTh U3 BOCHMU
YTBEPKICHUM KaKWe-HUOYAb IBa U IMONPOBEPSITH UX
IJIsl pa3HbBIX YUCeNl. BhISICHSIETCSI, YTO MOXKHO HANTU
YUCJIa, IS KOTOPbIX 00a UCTUHHBI, 004 JIOKHBI U T.[I.
Eciu u306pa3uTh COOTBETCTBYIOIIME YMCIa HA YUC-
JIOBOI OCH, TO HAIIYITbIBAETCSI MYTh K PELICHUIO.

Pemenue maHHOI 3amayd maeT, pasymeercsd, U
BHyTpHMMaTeMaTUYECKUI pe3yabTaT — (OpMHUpPOBa-
HHe “9yBCTBa 4mMcia”, MHTYULIMU IIepexoa OT BHYT-
PEHHETr0 HAIISITHOTO TIPEACTaBICHUS YHWCa Kak
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MPOTSIKEHHOCTU (JIMHEWKN), €CIM YTOAHO — 3anucu
B YHapHOIi cUCTeMe, K UMCITY, KaK LeMOYKHU AeCATUY -
HBIX LUGP, JTMHA KOTOPOM — 3TO Joraprudm Jucia.

ITouck omuHakoBbIX 00beKTOB. ITOMCK OnMHaKO-
BBIX OOBEKTOB ObIBAE€T HEMPOCTOI 3amayeit maxke B
COBCEM HEOOJbIION coBOKynHocTHU. [IpuMep Takoit
3aJa4yu — Ha puc. 7.

IlepBag unes 3mech — TOXe AEMCTBOBATh Hayra,
cpasy yBUIETh, YTO ABE OYKBBI MOXOXU U JaJiblle
MOATBEPANTD, YTO OHU JEMCTBUTEIBHO OOUMHAKOBEIL.
Ho uto menarth, ecav 3TOT MOAXOM HE TaeT pe3yabTaT?
BosHukaeT umest, HampuMmep, CpaBHUBATh IIEPBYIO
OYKBY CO BCEM CJIEIYIOIIMMU, TTOTOM BTOPYIO U T.1I. —
B JAHHOI 3aJa4ye MpU TaAKOM MOOXOJE MPUASTCI Te-
pebpaTthb Bce OYKBBI TTIEPBOTO psifa U MIEpPEerTH K OYK-
BaM BTOPOTO psiia — pellleHrue HaXOAUTCsI TIPU CpaB-
HEHUU BTOPOM OYyKBBI BTOporo psina. [Ipousonnio
n300peTeHne CTpaTernuu rmepedopa.

DT0i1 3agade y HaC B Kypce IIpeallIecTByeT Apyrasi:
JaH MEIIOK OYKB, HY>KHO HaliTW B MEIIIKE TaKylo 3Ke,
KakK JaHHas — NpeabsiBiieHa OykBa i nmoucka. Pe-
IIEHUE 3TUX ABYX 3a/1a4 SIBJISIETCS IIPEKPAaCHBIM BBE-
JIeHWEeM B IpoOJIeMaTHKy MaTeMaTUUEeCKON U KU3-
HEHHOM CJIOXXHOCTH: CJIOXKHOCTB IOMCKa TaKOTO Xe
00beKTa, KaK JTaHHBIN — JIMHEeiiHA, IToucKa IBYX O~
HAKOBBIX — KBaJpaTU4Ha.

KoHeuHo, ecTh U JOMOMHUTEIbHAsT MpobieMa —
opraHu3anus IMoucKa; 00 3TOM MbI YKe MUCaIn BbI-
mre. B IMHETHOM cllyyae HY>KHO MPOCTO aKKypaTHO
MPOCMOTPETh PSIJl KAPTUHOK, PACITOJIOKEHHBIX TT0-
CTPOYHO, UJI TIOMEYATh TAJIOUKOM y3Ke TPOCMOTPEH-
HbIe BJIEMEHTHI Melllka. B xBagpaTuaHOM ciydae Je-
JIo cioxHee. OHO MOXET YIPOCTUThCS HA KOMIIbIO-
TEPHOM 3KpaHe, TIe MOXHO CAelaTh OBE KOIUU
MeIlIKa, CTaBUTh Trajouyku, 3a(dUKCUPOBAB Ouyepel-
HOI1 0OBEKT B MEPBOM MeEIIIKe U TIp.

2.3. [Ipunyun “pasoensii u enracmayii”

DTOT MPUHIUII COCTOUT B TOM, UTOOKI pa3iaeanuTh
3aJa4y Ha Moa3aJadu, KOTOpbIe PelIalTCs He3aBU-
CUMO JPYT OT JIpyra, a IOTOM cOOpaTh peleHue Beeit
3amayy U3 MOJYyYEeHHBIX pellleHuit mj1d dacteil. Ha-
3BaHME 3TOr0 MPHUHINIIA BO3HUKIIO B COLUATBHOI
MnpakTuke (MOJIUTUKE), HO IJIsl HAaCc BaXXHO €ro uc-
MOJb30BaHUE B MPOTpaMMHUPOBAaHUM, MaTeMaTHUKe,
MOBCEAHEBHOM KN3HMU.

IToucK 0IMHAKOBBIX MEIIKOB

“Cpenm 3tux 11 MEIIIKOB HaiIX 1BA OMMHAKOBEIX.
Brinuinm ux umeHa” (cM. puc. 8).

IIpu perieHUM 3TOM 3aga4M U300paKEHUST MEII-
KOB BBIp€3aloTCsI U3 OymMaru M pacKJIambIBalOTCS Ha
crosie. 3aTeM HauMHaeTcs padoTa IMo ux Kiraccupu-
Kauuu. Hanmpumep, B OMHUX MeIIKaX eCTh (DUOJIETO-
Basi TPEYroJibHAas OyCHUHA, B APYTUX HET; B OMHUX €CTh
KpyIyiash KpacHasl OycuHa, a B Apyrux HeT. I1o atum
JIBYM MPU3HAKaM yaaeTcsl pa30UTh Bce MEIIIKU Ha Ye-
ThIpE IPYHITHI (CM. puc. 9).
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ScHO, UTO MCKaTh ONMHAKOBBIE MEIIKU HYXHO
BHYTPU OIHOM IpyIibl. OTo Memuku b u U.

3amayu, gonycKamplye pa3oueHre Ha HE3aBUCH -
MbIe TI0[3a1a4yu, 1al0T OOJIBIIOI IIPOCTOP ST Opra-
HU3alMU pabOTHI B TPyIINax, B 1IEJIOM KJlacce 1 Aaxe
B JeKLIMoHHOoM aynutopun. Ha nekuuu B MIIT'Y Mbl
BBIIABaJIM KaXIOMY CTYAEHTY (pakyiabTeTa Hadalb-
Horo oopazoBaHus (1X 66110 0KoJ10 300 YyenoBeK) Mo
MEIIKY (IIpOo3pavyHOMY MAaKETUKY Ha MOJIHMH) C KpyT-
JeiMU KoHpetamMu M&M pa3HbIX LIBETOB (KOJIMYe-
CTBO pa3HbIX IBETOB Y M&M — 6). B Kaxknom Melike
6pU10 IO 8 KOH(peT. Hy>kHO OBLIIO OTHICKMBATh ONY-
HAKOBBI€ MEIIKHU CPeau COTeH MOXOoxXux. CTyaeHTHI
OBICTPO MIPUAYMBIBAIOT CBOU CITOCOOBI CAMOOPIaHU-
3allMM, YTOOBI BBHIACIUTH I'PYHIILI C OOMHAKOBBIMU
MemKaMu. MBI 3apaHee NIpemnycMaTpUBad, YTOOBI
HEKOTOpble MEIIKM MMEINUCh B IBYX 3K3eMILIsSIpax,
HEKOTOphle — Tpex U 4deThipeX. (JIerko mMoHSTh, 4TO
MpU CAy4aiiHOM 3aIIOJTHEHUU MEIIKOB OAMHAKOBBIX
ObLIO OB HeMHOr0.) KoHeuHO, mpoBecTU TaKylo pa-
6oty B Kiacce cpeau 30 y4eHMKOB IIPOIIE, HO eClIU
9TU YYCHUKU — II€PBOKJIACCHUKHU, TO OTO JOOABIISIECT
CBOIO crielin¢UuKy opraHu3aluu paboThl O CpaBHe-
HUIO ¢ pabOTOI CO CTyIEeHTaMMU.

2.4. Ilocmpoerue ecex 06vexmos
€ 3a0aHHbIMU CEOLICMBEAM

IMosicnenne. B P® cyniecTtByioT MOHETHI B 1 py0Jib,
2, 5 u 10 pyGneit. 3a BpeMs1 MCITOJIb30BaHUS HAIIETO
y4eOHMKA OHU B OOJIBIION CTEIIEHU BBIIILIA U3 00pa-
meHus1. [ToaToMy HEeKOTOphIe HAIllM 3a0a4yu OTePsI-
JIV MOBCEAHEBHBIM cMbIc. HoO MOHETKY TTO-TpeXHe-
My yIOOHO 1 HaIJISIAHO MCIOJIb30BaTh B miKoie. O0-
paTUM BHMMaHUE, YTO pelleHre 3TOM 3a1a41, Kak 1
JIPYyTUX, UMEET CITelIM(PUKY B 3aBUCUMOCTH OT CPEJIbI
JIeSITEIbHOCTA YYCHUKOB. B mpyroii crarbe 3TOro
coopumka [M. A. Iocuuenvckas, A. JI. Cemenos, T. A.
Pyouenxo. MatemaTuueckue dJIeMEHTbl HayaJbHOTO
oOpa3oBaHUsI| MBI TIEPEUMCIIMIIN BUIbI CPEI IJIST pa-
0OTHI C HAIIMMHU KOMOMHATOPHBIMU OOBEKTAMU: TE-
JIecHBIe, rpaduuecKkre U 3KpaHHbIe. B 3T0li 3amaye
€CTEeCTBEHHO MCHOIb30BaTh OyMaxkHble MOHETKM. Mx
3arac JIeTU MOTYT CAeJiaThb caMM, MCIIOJIb3YS IIOT-
HYyI0 Oymary u HoXXHU1IbI. B 3KpaHHOI cpelie moacyeT
CYMMBI JICHET B KOIIIEJIbKE MOXET IIPONCXOIUTH aBTO-
MaTUYECKU, YTOOBI MOXKHO OBLIO COCPEIOTOYUTHCS

Ha KOMOWHATOPHOM aclieKTe 3amadyud. ABTOMaThde-
CKO€ CyMMMPOBaHHUE MOXXKHO U OTKJIIOUUTD, TOTA Ma-
paJlIeIbHO ¢ KOMOMHATOPUKOI TPEeHUPYETCs YCTHBIHN
CYET.

3amava o Komenbke ¢ 6 pyoasmu. “Hapucyit Bce
KOIIIEJIbKM ¢ cyMMoOit B 6 py6ieit”. Kak yxe ObLIO
CKa3aHo, BaXHeiillIee oblliee yMeHMEe, KOTOpoe pebe-
HOK JOJI2KEH le/IO6peCTI/I N HAYaTb CUCTEMATUYECCKU
MPUMEHSITh B HAYaJIbHOM 1IIKOJIE — 3TO YMEHUE MPO-
6oBaTh. B maHHOM cllyyae cHayajla MOXHO MOCTPO-
UTh KaKoi-HUOydb, J000M, Koureaek. Eciu mepe-
CYUTATh JCHBIU B HEM, MOXKET IOJTYYUTHCST 6 pyOIIeii.
Ecnu 5310 He Tak, MOXXHO MOITPOOOBATh ellie Pa3 v KO-
HIeJIeK ¢ IIeCThIO PYOJISIMM B KOHLIE KOHIIOB TOJIY-
YUTCS.

Crenyronas 3amgada;: KaKk OpraHM30BaTh IIOCTPOe-
HUE 6cex KoleJbkoB? WM 3mech NPOMCXOOUT camo-
cmosimenvHoe uzobpemerue TOM UIN UHOM cTpaTeruu
(B KpaiiHeM ciTydyae BO3MOXHaA ITO/ICKAa3Ka YUUTEIIST) —
HaTpuMep, MOIpooOBaTh IIepedpaTh BCe BO3MOXKHBIC
KOJIM4YECTBAa MOHET JOCTOMHCTBOM B 1 pyOjb B KO-
IIIE/TbKE.

B nanHOM ciyyae, mOJ0XKUB B KOIIEJIEK CKOJIBKO-
TO pyOJIEBBIX MOHET, Mbl BUIMM, UTO WJIM UX HUKAK
HEeJIb3s1 NOIMOJHUTh MOHETAMU APYTroro JOCTOMHCTBA
JIO CYMMEI B 6 py0JIeii, WJIN €CTh TOJILKO OIUH CHOCO0,
00ABJISISA YTO-TO, IIOJYYUTH 6 pyOiteit. OKasbIBaeTcs,
YTO pyOJIEBBIX MOHET MOXET OBITH OT () 10 6, UCKITIO-
yasa 5 u 3 (cm. puc. 10):

* 0 pyOJsieBBIX MOHET: 2 + 2 + 2

* 1 pyoneBast MoHeTa: 1 + 5

» 2 pyGaeBbie MOHETHI: 1 + 1+ 2+ 2

* 3 pyGJeBble MOHETHI: HET BADUAHTOB

* 4 pyoneBble MOHETRI: | + 1+ 1+ 1+2

* 5 pyOJIEeBBIX MOHET: HET BApUaHTOB

* 6 pyoaeBoIx MOHeT: 1 + 1 +1+1+1+1

BribpaHHOe HamMu CBOWCTBO, MapamMeTp — KOJIU-
4yeCcTBO PyOJIEBbIX MOHET — TOJHOCTBIO OINPEAEISIIO
CTpOSIIIUICS 00beKT. Mbl HOHUMAEM, YTO 3TO OTHO-
MepHas Tabyiuiia — OAWH MapaMeTp Kiaccudukaiuu
00BEKTOB U BO3BMOXHOCTEN X IMTOCTPOEHUSI.

Bce nenouxku u3 Tpex 0ycun. “Hapucyii Bce nemnou-
KU U3 TpeX OYCUH, JJIs1 KOTOPbIX UCTUHHBI yTBEPXKIe-
HUS:

=y o

Puc. 10. ITpouecc pelieHus 3aga4yn 0 MOCTPOSHUU BCEX KOILIEIBKOB C 6 PyOIsSIMU.
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NO/ >

Puc. 11. [Ipouiecc penieHust 3aga4u 0 MOCTPOSHUM BCeX
uenoyek u3 3 O0ycuH. I'pauueckasi 3arojoBka Mo ABym
TMEePBBIM YTBEPXKACHUSIM.

NG/ > NO/> N>

Puc. 12. Ipouiecc penieHus 3aaa4u 0 MOCTPOSHUM BCeX
uenoyek u3 3 0ycuH. Tpu BapraHTa pacKpacku cpeaHei
OyCHUHEIL.
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Puc. 13. Iporiecc penieHus 3aaa4u 0 IIOCTPOSHUHU BCeX Liermovek u3 3 6ycuH. ITo Tpu BapraHTa pacKpacku MepBOil GYCHUHBI.

B 1renmouke nepBast ¥ TpeThbsl OYCUHBI — TPEYTOJIb-
HEIE.

B aT0if 1Ienmouke BTopasi 6ycuHa — KpyTJjiasi.

Kaxmag OycumHa B 1merouke Jub0 KpacHas, J100
KeJTasi, IMOO 3ejieHasl.

B 1iermrouke Bce OyCHMHEBI pa3HbIe.”

IlepBble nBa yTBEP>KIEHUSI MOXXHO BBIPA3UTh I'pa-
¢duyeckn, HapuCOBaB 3aroTOBKY LIEMOYKM C Hepac-
KpallleHHbIMU OyCMHAMU, U OOJibllle K 3TUM yTBEp-
KIEHUSIM He Bo3Bpaluarhbes (cM. puc. 11).

3aMmeyaTesbHO, €CIM YYEHUKY YIacTcsl CIesiaTh
9TO U300pEeTEeHUE camocmosmenbHo — HapUCOBaThb
Bce OYCHUHBI, HO HE pacKpaIllnBaTh, 8 OCTaBUTH OCJIBI-
MU, MOJYYUTh YaCTUYHOE pellieHue, (PUKCUpPOBaTh
KOJIMYECTBO OYCUH U UX (hOPMbI, OCTaBJIsIsi CBOOO/I -
HBIM BBIOOD 1IBETA IUTSI OYCUHBI, ITOKa He TIPUHSITO pe-
IIeHUSI O TOM, B KaKoil 1LIBET ee MoKpacutb. He
CTpAILIHO, a Jaxe MOJIE3HO, €CJIU YUSHUK MPOCTO BbI-
YepKHET TIepBhIC IBA YTBEPKIECHUs, HO JTy4Ile Kax-
JI0€ U3 HUX OOBECTU OBAJIOM U IMOCTABUTh PSIIOM C
HUM OykBYy M (MCTUHHO) WK + (yXXe pacCMOTpesIu U
BBITIOJTHIJIN).

Crenytoliiee B 3TOl 3aaue BAXKHOE CAMOCMOSMENb-
Hoe uzobpemenue — 3TO MOMIPOOOBATH UTO-TO CIEJATh
HayTaj, 00 3TOM MBI YzKe ToBopuIn. B mTaHHOM citygae —
MOKPACUTh ONHY OycHHY (a MOXHO — U Bce), U IIO-
CMOTpPETh, YTO MONy4duTcs. bonblmas uaess — “MeTon
npo6 1 ommo6ok” (Trial and error, Guess and check,
morpo6oBaTh, ciaefaTh Hayraa) — 3AeCh MoJydyaer
ouepeaHoe moakpermieHne. Creayoollee U300peTe-
HUE — 3TO, CAeJIaB KaKoi-To X0/ (ITOKpacuB OYyCUHY),
TMOHSITh, a KAKOBbI ObUIU APYTrMe BO3MOXHOCTHU (T. H.
anrbmepHamuebt) 1J1s1 3TOoro xojaa. B Hamem ciydae —
BTO LIBET KPYTJIOM OYCUHBIL.

NOKJIAIbI POCCUMCKOMN AKAJIEMUU HAVK. MATEMATUKA, MH®OPMATHUKA, TTPOLIECCHI YITPABJEHUS

Crenyroniag rmpo6iieMa, Kak Bce 3TU aJlbTepHATH -
BBI TIPEICTaBUTh B TOJIOBEe M Ha Oymare. /J1oBOJIBHO
€CTECTBEHHO TPU LICTIOYKM, B KaXKIOM M3 KOTOPHIX
packpalleHa TOJbKO CpemHsiss OycrHa, HapucOBaTh
psimoM, ofHY 3a apyroit (cMm. puc. 12).

Kaxnoe n3 >TX nM300peTeHN yIMUTETbh MOT OBI
JIUPEKTUBHO HaBA3aTh yueHUKY. Ho 3To 3HaUMIIO OBI
JIUIIUTh YIeHUKA YIOBOILCTBUS CIEATh M300peTe-
HUE WIA OTKPBITUE CAMOCTOSITEJIbHO, 3aaepxXKaTb
¢dopMHUpOBaHUE COOTBETCTBYIOLIEH OOJBIION MAeU
(obob6mraroneii ogHO MaJeHbKOE U300peTeHHne) “mo
cJIedyIoNIero pasa”, mian “mo HUKorma”, “mo rpede-
CKUX KajieH1”.

HMnaem nanbine. CamMblii CMeJBIii MOXET B TIEPBOM
CTOJIOIIE KaK-TO MOKPACUTh MEPBYIO0 OYCUHY LIEII0Y-
K. MOXHO pacCMOTpPETh BCE aJIbTEPHATUBBI 1 IS
aToro naeiicteus. IloaydaroTcs TpU LEMOYKU, KOTO-
pbIE MOXXHO Pa3MECTUTD TOJT [IEMOYKOM, TIIe pacKpa-
IIIeHa TOJIBKO Kpyrjias OycuHa, IMOJy4aeTcsl IepBbIi
crosiber] Tabauipl. st Kaxkaoil aibTepHaTUBBI TTO-
JIE3HO MIPOBEPUTH, He HAPYIIMJIN JIA MBI KAKOE-TO U3
WCXOMHBIX YCIIOBUM 3ama4u (CM. puc. 13).

B xone perieHus 3amauyu Mbl BBISICHSIEM, YTO BO3-
HUKaloIle Trepel HaMU BO3MOXHOCTU U BBIOODHI
OBIBAIOT ABYX COPTOB: MOXHO BBIOMpPATh, UTO AeIaTh
clIeqyIouM (Kakyro ITo cueTy OyCUHY MBITAThCS T10-
KpacuTh ceaymolieit) u BeIoupaTh, KAK UMEHHO 3TO
JeyiaTh (B KaKOi IIBET ITOKPACUTD 3Ty OycrHy). Mox-
HO 00CYIUTh, B KAKOM TTOPSIIKE pacCMaTpuBaTh BO3-
MOXHBIe 1IBeTa. Hampumep: cHayajia OyaeM TOBO-
PHUTH 0 KPAaCHOM, ITOTOM O KEJITOM, ¥ B KOHIIE O 3eJIe-
HOM (KakK B cBeTodope).

HTak, MBI KpacuM NEpBYIO OYCHMHY TpeMsl BO3-
MOXHBIMU CIIOCO0aMU, TIPU 3TOM PUCYEM ellle TpU
MEeTTOYKM B TIepBOM cTonbre. Tpu 1BeTa, TpW BO3-
MOXHOCTH, JaJIU TpU (YaCTUUHBIX) pe3yabTaTa — TpU
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Puc. 14. IIporiecc penieHus 3aaa4m o0 TOCTPOSHUHU BCeX Liermovek u3 3 6ycuH. 1o aBa BapraHTa pacKpacKu TpeTbeil OyCHHBI.

nenoyku. CTouT oOCYOUTh W MOHSTH, MOYEMY IBE
yXKe 3aKpallleHHble OYCUHBI pa3Hble. YYeHUK TTOHU-
MaeT U MOXKET OOBSICHUTD, YTO OHU pa3HbIe T10 (hop-
Me. KTo-To M3 neTeil mpogoKuT padoTy C IIEPBBIM
CTOJIOLIOM, KTO-TO 3ax0ueT OOpPUCOBaTh Jpyrue
CTOJIOIBI, YTOOBI B HUX OBIJIO ITO TPHU LIETIOYKH.

MoxXHO cpa3sy e MOCMOTPEThb, KaK MOXKHO IO-
KpacuTh MOCJIEIHIOI OYCHMHY B IIEITOYKaX IepBOTO
cronbma. M 3gech Hamo BHUMATEIBHO CIEIUTD, YTO-
Obl OMHOBPEMEHHO PACCMOTPETh BCE BO3MOXHOCTHU U
He HapyIIUTh YCIOBHE.

ITocne moxpackm OByx OyCHH CyIIeCTBEHHBIM
CTAaHOBUTCSI TPETbE YCIOBHE: BCE OYyCHHBI pa3HbBIE.
W 3n1ech MBI BUAUM, YTO Y TPETheil OYCUHBI TeIleph
€CTh TOJILKO JBa BapHaHTa 1IBeTa, KOIIa IIepBhIe IBE
OyCHHBI YK€ IMOKpallleHbI. DTO HerpocTo. Ecii KTo-
TO caeJiaj OIIMOKY, HAaIo MOIPOCUTh €T0 OOBSICHUTD,
KakK OH aeiicTBoBai. MOXHO HallOMHUTh O HEOOXO-
JIMMOCTH U COOJIIOICHUST YCIIOBUI, U TIepedopa Bcex
BO3MOXKHOCTEH.

MoxXHO TonbITaThCs Mpeackaszarb, HE 3akpamm-
Basl MOCJIEOHIOI0 OYCHHY, CKOJIBKO y Hac OyIeT BO3-
MOXXHOCTEI, BApUaHTOB JJI51 KaXK/10i1 HApUCOBAHHO
nermoukr. CTaHOBUTCSI ICHBIM, UTO U3 KaXXIOu 1ie-
IMOYKM HaM HYXHO cIeJiaTh ABe. 3HAYUT, MOXHO 3a-
paHee TpeacKas3aTh, CKOJIBKO BCEro y Hac OyneT 1ie-
rnmouex (cM. puc. 14).

3amMeTnM, 4TO IIPU TaKoi paboTe Bce LIaru rnepe-
Oopa TToyJaoT HamIsImHOe Tpadryeckoe BBIpaxe-
HUe.

ITonuepkHeM BaxkHO€ OOCTOSITEJILCTBO, KOTOPOE
JOJDKHBI TMOHSITh YYEHUKU. XOTsI Mepedop MOXKET
OBITh OPraHNW30BaH IMO-Pa3HOMY, U MBI TIO-Pa3HOMY

JOKJIAJIbI POCCUMCKOW AKAJEMUU HAVK. MATEMATUKA, UH®OPMATHUKA, TTPOLIECCHI YITPABJIEHMUSA

MOXKEM PaCTOJIOXHUTL OOBEKTHI B TAOJIMIIaX, HO OTBE-
TOM SIBJISIETCS OAWH-€AWHCTBEHHBIN Meuiok (coso-
KynHocms) OOBEKTOB; B 3TOM MeIlIKe 00bEKThl HUKAK
HE YIIOPSIIOYCHBI.

B xakoii cpene umer pabora? B manHoM ciydae
HUCMOIb30BaHME TeJIECHBIX LIEMOYEeK He OUYEHb peallb-
HO, XOTd TS 6oJjiee MPOCTHIX 3aJa4, CKaxKeM, TIe pe-
3yJAbTaT BKJIOYaeT 4 uin 6 nernodek — rmnojiesHo. Mc-
MMoJb30BaHMe TpadrUecKoil cpeabl (Ha Oymare) Toxe
NMECT CBOM BapMaHTHI. B YaCTHOCTHU, HEITOYKHN MOT'YyT
LEJIUKOM PUCOBAThCA IEThbMM, a MOTYT pacKpallu-
BaThCS 1O TOTOBBIM IabioHaM. Llermouku MoryT 3a-
paHee BbIpe3aThCd U HAKJIEUBAaThC U T.1.

Ha skpanHe, KOHEUYHO, BO3MOXHOCTEi1 OOJIbIIIE.
Tam, HanpuMep, MOXHO HCIIOJIb30BaThb Cpedy, IIe
JIETKO OyOJIMPOBaTh OOBEKThI, OYCUHBI MOXHO Tepe-
KpamwuBaTth ¥ 11p. [1pu nucTaHIIMOHHOM paboTe NeTh
PUCYIOT CBOM LIETIOYKM Ha 0eJIoif JOCKe, a OTOM IIe-
pEABUTAIOT MX MO OOIIEeMY MOJII0, yorupasi IyOInKaThbl
W HaIILYTTbIBasI IPUHLIMIT, MO3BOJISIIOIINI CTPYKTYPHU-
poBaTh Mpolecc MepeUnCcaeHUsI.

OObIYHO TaONMIIAa BO3HMKAET JaJeKOo He cpasy.
Buavane pet MHOAWBUIYaJbHO PUCYIOT pa3HbIe 1Ie-
MOYKM U CPAaBHUBAIOT UX KoaudecTBO. I1pu BO3HUK-
HOBEHHMH TAOJUIIBI TIOJIE3HO IIPOCUTH AeTeil 3amo-
HSITh €€ I10 TpyIiaM. [leTu BBIpe3aioT yKe MMEIOIIH -
eCs Y HUX LIEMOYKU U PACKIaIbIBalOT UX B TaOIUILLY.
ITocie Toro, Kak Bce yOenuIMCh, UYTO B TaOJUlIe HET
OIMHAKOBBIX 1IEMOYEK, UX MOKHO HAKJIEUTh, a HEJO0-
CTalollne — JOPUCOBATb.
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2.5. Opeanuszayus nepebopa.
IlocredosamenvrHocms 6b160p06

Bomnpocel nns pa3omeHHsI BCeX BapHaHTOB Ha
KJIaCChI, OIIpeAesIeHUsl IapaMeTpa IJIsi BO3MOXKHO-
cTeil BLIOOpA U, TeM CaMbIM, OpraHU3aLu Itepebopa,
MOTYT OBITh CAMBIMU pa3HbIMU. OYeHBb XOPOIIIO, €CIIN
YYEHUKHM OYAyT mpeajiaraTh pa3Hble OCHOBAHUS IJIsI
Knaccudpukanuu. PaccMoTpuM, Hampumep, TaKyro
3ajgauvy:

3amaya o nemoukax amuubl 3. “Ilepeunciute Bce
LIEIOYKH IJIMHEI 3, cocTosiiue u3 0ykB A, b u B, msa
KOTOPBIX UCTUHHBI YTBEPKACHUSI:

* B enouke ecTh ABE OAMHAKOBbIE OYKBHI.
* B nermouke ecth ABe pa3Hbie OYKBBI.”

Hauath MOXHO C TOTO, UTO CITIPOCUTh: MOTYT JIU B
KaKOW-TO 1IETIOYKE, KOTOPYIO Mbl XOTUM TTOCTPOUTD,
BCTPETUTHCS Bee TpU OyKBHI A, B, 1 B?

B cBs131 ¢ 3TOI 3ama4eii CylieCTBEHHO BCIOMHUTD
0 JJOTOBOPEHHOCTHU, IIIMPOKO MCIIOJIb3YyeMOM B MaTe-
Mmatuke. Korma Mbl roBopuM “IIeTIOUKa, COCTOSIIAS
n3 0ykB A, b 1 B” — 310 He 3Ha4YUT, 9TO BCE TP OYK-
Bbl B LIETIOYKE O0S3aTEIbHO JOJKHBI MPUCYTCTBO-
BaThb. Jlaxke v IBe pa3IMyHbIe OYKBbI IIPHUCYTCTBOBATh
He 00s13aHBI, 1a ¥ BOOOIIIe OYKB MOKET HE OBITH — 116~
IMOYKa MOXKET OBITh MyCTOM. 31IeCh MBI yTBEpXKIaeM
JIIIb, YTO KaKUX-TO ellle OyKB, KpOMe YKa3aHHbIX, B
LIEMIOYKe TOYHO HET. DBoblIoil HeoXUIaHHOCTHIO
JUIST YYEHUKOB MOTYT CTaTh CUTyallud, B KOTOPBIX
IIPUHSATBHIE B MAaTeMaTUKE YMOJTYaHUSI KOHTP-UHTYU-
TUBHBI, HO (DOpMaJIbHO BEpPHEIL. 34eCh, KOHEYHO, Ba-
KHbI TaKT U KOMIIETEHTHOCTb yuutenst. M1 ato —
OoJibllIasl Maesl: B HEKOTOPBIX CIIy4asix ITOHMMaHUE
CJIOB €CTh pe3ybTaT JOTOBOPEHHOCTU — YacToO IIpU
aToM LMTUPYIOT JIbtorica Kappona [22], BuacTHOCTH,
3TOT OTPHIBOK (B rtepeBoge H.M. JIlemypoBoii):

— Korma s 6epy ¢ci1oBo, OHO 03HAYaeT TO, YTO 5T XO-
qy, He OOoJIbIIIe U He MeHbIle, — cka3ai [llanTaii mpe-
3PUTENTBHO.

— Bormpoc B TOM, TOTYUHUTCS I OHO BaM, — CKa-
3aja Aiuca.

— Bomnpoc B ToM, KTO U3 Hac 3[1eCh XO35IMH, — CKa-
3ai [llanraii-bonraii. — BoTt B yem Borpoc!

[“When [ use a word,” Humpty Dumpty said in
rather a scornful tone, “it means just what I choose it
to mean—neither more nor less.”

“The question is,” said Alice, “whether you can
make words mean so many different things.”

“The question is,” said Humpty Dumpty, “which
is to be master—that’s all.”]

OO0cy:xxIeHue CI0B, UX YIIOTPEOJICHUS U 3HAaUCHU A
SBJISIETCSI MOJIE3HOM YacThl0 HAYaJIbHOro 0Gpa3oBa-
HUS B KypcaX MaTeMaTHUKHW, NTHPOPMATUKU U JIMHT-
BUCTUKU (POMTHOTO sI3bIKa U POIHOM peUn).

B nanHOIT 3agaue eCTECTBEHHO UCIOJIb30BaTh O/~
HY U3 OOJBIIMX UAei, — a UMEHHO, TPUAyMAaTh Ka-
KOM-TO 6o1ee npocmoil eapuanm 3adauu. Kak u B npy-
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TUX NPOOJEMHBIX CUTYalUsIX, MPEMIOXKEHUE NETAM
MpUAYyMaTh 3aJady MOIpOoIle OTKPbIBAeT CoaepKa-
TeJIbHbIe BO3MOXXHOCTHU, U XKeJIaTeJIbHO, YTOObI yue-
HUKW TIpUAYMaIu yrpolleHue camMmu. MOXHO, Ha-
MpUMeEpP, PACCMOTPETH CAy4YaM, KOTa B HallleM pac-
MOPSIKEHUU €CTh He TPU pa3HbIX OYKBbHI, a IBe, WU
Iaxe, ogHa OykBa. B mociemHeM ciydae y 3amaum,
KOHEUHO, PEeILIeHU HEeT, HO 3TO ITI0JIE3HO 3aMETUTh
caMuM ydyeHuUKaM. Eciu pasHbix OyKB IBe, HaIpu-
Mep, 310 A n b, To 3amaya craHoBUTCS OoJiee conep-
XatellbHO#. U 31ech ToXe MOXHO MPEIIOXUTh Jie-
TSIM JaJibllle €€ yIpoCTUTh. MHOIMe MOTYT coobpa-
3UTh, UTO JaJIbHEMIIIee YIPOUIEHUE COCTOUT B TOM,
YTO B LIETIOYKE POBHO OIHA, WJIM POBHO JBE OYKBHI A;
TpeX ObITh HE MOXET, KaK MbI Y€ YCTaHOBUJIU.

Bcenomorarensnas 3agaya. “Ilepednciaute Bee Lie-
MOYKY IJIMHBI 3, B KOTOPBIX €CThb IBE OYKBHI A 1 OTHA
oykBa b”.

Y4eHUuKHU ObICTPO BBIMUCHIBAIOT 3TU LIETTOYKHU: KO-
HEYHO, 1IernoyKa OIpeleJisieTCsl MECTOM, Il Haxo-
nutcst B: |-A-A-B->, |-A-B-A->, |-B-A-A->. Tlones-
HO TMPOBEPUTh, UYTO JJI ATUX LIEMOYEK BBIMOJIHEHBI
00a yTBEepXKIEeHUS U3 YCIOBUS 3a1auM.

HaiimenHplii “natrepH” u3 Tpex LIEIIOYEK MOXKET
OBITh MCTIOJIB30BaH M B PEIICHNM MCXOMHOM 3aJauMn.
ITpu TakoM MCNOB30BAaHUM HOBOI OOJBIION Uaeei
MOXeT OBbIThb MMEHHO “OHMHAKOBOCTbL”, “HM30MOp-
¢usm” curyaumii, popmanbHO pasHbIX. C meTbMu
MOXKHO TOBOPUTH O “MOX0XHUX” 1LIEMOYKax, Mpyu 3TOM
cTapasich IPOSICHSTh, YTO “TIOXOXECTh’ O3HA4aeT B
JIAaHHOM CJIydJae.

ITepebop B OCHOBHOIi 3ama4ye MOXHO OpPTraHU30-
BaTh pa3HBIMU CIIOCO0AMU, M YYEHUKH JeICTBUTEIIb-
HO TIOAXOIST K HeMy Mo-pa3Homy. BriojHe TpuBu-
aJIbHasl U IIPY 3TOM OOJIbINAs UIesl pa3HbIX CIIOCOOO0B
pelIeHrs 3a0a4l OOBIYHO MPOTUBOPEYUT TPATUIIN-
OHHOMY “IIKOJILHOMY” MBIIIJICHUIO M1 OOyYeHUIO, C
€IUHCTBEHHO MPaBUJIbHBIMU PEIICHUSIMU, 3ay4rBa-
HHEM Hau3yCTh M T.II.

ITycTh y4eHUK BBIOpaAJI KAKOE-TO CBOMCTBO 1IEMO-
yek. HyxXXHO cpa3y xKe MOHSITh, KAKUMH MOTYT OBITh
3HAYCHUs ITOTO CBOMCTBA M, B YaCTHOCTH, MpPOBE-
pUTh, YTO JpyTrue 3Ha4eHUSI HEBO3MOXHBEI. Llenmoykm
C OOUHAKOBHIM 3HAYE€HUEM MOXKHO CJIOXKUTH B OOUH
cToJIOel TaOIULIbl M Ha3BaTh 3TOT CTOJIOEL] 3HAYEHM -
€M BTOTO CBOICTBA.

MBI IpuBeIEM ISITh CIIOCOOOB, peaTbHO BCTpeda-
IOLIUXCS B AETCKUX padoTax.

B kxaudectBe cBOiicTBa MOXHO B3SITh KOJIMYECTBO
OykB A B 1ieriouke. Cpa3sy BBISICHSIETCS, YTO OOJIbIIIE
JIBYX 3TO KOJIMYECTBO HE MOXET ObITh. Jlanbllle He Oy-
JIeM TIPOPUCOBBIBATh JUHUU LIENOYKU, YTOOBI OBLIO
Jierye yurtath (cMm. puc. 15).

B »T10ii Tabnuile BOZHUKIIA YIIOPSIOYEHHOCTh: B
BEpXHEl CTpOYKe KaxXKA0M KJIETK! y HaC “IJIaBHOM”, B
JIOIoJIHEeHUM K A, Oblta OykBa b (oHa BcTpedaercs
IBaXbl), B HIDKHEN — OykBa B. MoxkeT BOBHUKHYTh
uaesi AIByMepHoii Tadnuibsl. UMeHeM mepBoit cTpou-
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CKoJbKo B nemo1uke OykB A?

0 ' 1 [ 2

BB BBE BEB BEA BAB ABB AAB ABA BAA
BBE BEB BBB BBA BAB ABB AAB ABA BAA

Puc. 15. Tlpouecc pemieHust 3agadyd O IEMOYKax OyKB
nuHbl 3. [TocTpoeHue 110 CBOICTBY 1.

Kaxkas 6ykBa BXOAHT B HENOUKY ABAXKIbI?

A B | B
AAF ABA FAA | BBA BAB AFB BBB BBA BAB ABB
AAB ABA BAA FBE BEB BBE BEB EBB

Puc. 16. IIpouecc pemreHust 3agadyd O IeMOYKax OyKB
nnuHbl 3. [TocTpoeHue 110 CBOMCTBY 2.

Kaxkoii 6ykBEI HeT B Hemovuxe?

A B B
BEB EBE BEE BBE BBA BAB ABB BEA BAB ABB
BEB BBB AAB ABA BAA AAB ABA BAA

Puc. 17. Tlpouecc pemieHust 3agadyd O IENMOYKax OyKB
nuHbl 3. [TocTpoeHue 110 CBOMCTBY 3.

Ha kaxom MecTe cTOHT Ta DyKBa,
KOTOpasi BXO/IHT B HEeNOYKY 0/JHH pa3?

Ha nepsom Ha sropom Ha tpetbem
ABB BAA BEB ABB | BAB ABA ABA BEA AAB AAB
EBB BAA BAB BEB BBB BBA BBE BEB

Puc. 18. IIpouecc pelieHus: 3agadyd O LEMOYKax OyKB
mHEL 3. [TocTpoeHue 110 CBOMCTBY 4.

Kakas neppasi 0ykBa B neno4ke?
A b B
AAB ABA ABB BBA BAB BAA FEB

BBE BBB

BBA BAB BAA
AAB ABA ABB BBE BEB BBb

Puc. 19. Ilpouecc pemreHust 3agadyd o IEMOYKax OyKB
nnuHbl 3. [TocTpoeHue 110 CBOMCTBY 5.

Ku cradHeT b, mmeHeM BTOopoit ctpoukn — B. Kto-To
U3 JeTeil MOXET 3aMETUTh CUMMETPUIO: HUKHSIS
CTpoYKa IIoJIy4yajiach U3 BepxHeit 3ameHoii b Ha B, a
B Ha b.

M moxHO 1iepedupaTth no OyKBe, KOTOpasi BXO-
JIUT B LIETTOYKY ABaXIBI (CM. puc. 16).

31ech MbI TOXeE, TIEPEX0s OT BEPXHEI CTPOUKHU K
HIDKHEH, cJiefoBaIu ai(paBUTHOMY IOPSIIKY.

Ectb 1 Takoe paccyxkaeHue: pa3 ecTb ABE OMMHA-
KOBbIE OYKBBI, 3HAYUT, KaKas-TO U3 TpeX OyKB He
BXOOUT B 1LIEITOYKY (cM. puc. 17).

Kaxkas OykBa BXOguUT B LIEIOYKY TOJIBKO OIMH pa3?
Cwm. puc. 18.

M, HakoHell, MOXHO B3SITh NEPBYIO OYKBY B IIe-
nouke (cMm. puc. 19).

ITone3Ho obcyauTh pa3Hble CIIOCOOBI OpraHu3a-
LMK nepebdopa, Tpeajaras yueHMKaM KaxXIoMy pac-
CKa3aTh O CBOEM cIriocobe. B HEeKOTOpBIX ciydasx
MOXHO I0Ka3aTh JIETSIM T'OTOBYIO KJIaCCU(PUKAIIMIO,
MPOCUTh UX yragaTb U chOpPMYJIUPOBATh MPUHIIAI
3TOM KiTaccupUKaINN.

2.6. /lsymepras mabauua. Popmyna ymHoMceHUs

JIBymMepHas TabaMIla COOTBETCTBYET CiIy4alo, KO-
IJa y Hac eCTh ABa CBOMCTBA OOBEKTa U MBI XOTUM II€-
pebpaTh BCe X KOMOMHAIIUY, IPUYEM BCE OOBEKTHI
OKa3bIBAIOTCS pa3nuMuHbIMU. Eciam 1y Kakoii-To
KOMOMHALMM O0BbEKTa HET, MOXHO COOTBETCTBYIO-
IIYIO KJIETKY 3a4e€pKHYTh, YTOOBI HE 3a0BITh, YTO 3TY
KOMOMHAIIAIO MBI YK€ PACCMOTPEJIN.

JAByMepHYIO TaGJIUILy MOXHO MCITOIb30BaTh, Ha-
npumep, s nepedopa OBY3HAUHBIX 4YMCEN (CM.
puc. 20, 21).

Tabnuna xopoura Ayt pabOThI B TpyNax: cHavyaaa
BCE JIETU MUILYT YKCjia XaOTUYHO Ha OTAENbHBIX JIU-
CTOYKaX, MIOTOM KTO-TO (B KpaliHEM ciyyae — y4yu-
TeJb) MpeiaraeT 3anoJHUTh TabULLy, U TEMEPb yXKe
KaXIblii MIIET IJIsI CBOMX YKCE]I MecTa B Tabjule.
MHorga tabauiia naeTcs IETsM ¢ caMOro Hadaia, u
KaXXJIOMY JOCTaeTCsl CBOM CTOJIOMK, KOTOPBIN HY>KHO
3aIOJHUTbD.

1. 3anonHu Tabauuy Mepsas uudpa Bropas uudpa (eamHuupbi)
LBY3HAUYHbIMK YMUCNAMM. (necarku) 1 IS 7 |9
CKonbKo cyllecrsyer |
LBY3Ha4HbIX uucern, 3 |
y Kotopbix obe uudpbl |
He4éTHble? 5

7 I
o |

Puc. 20. 3amaya o nepebope ABy3HAYHBIX YKCEIL.
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2. Mbl XOTUM Y3HaTb, CKONbKO CYLLECTBYET TPEX3HAYHbIX Yucen, Y KOTOpbiX
Bce undpol HeyéTtHble. CocTasum Tabauuy, Kak B8 3agave 1.

[nsa nepeoit uMdpbl €CTb TONBKO 5 BO3MOMXHOCTEIA.

Mbl Hauanu BbINKUCbIBaTb BapMaHTbl BTOPOI M TpeTbel uMdpbl, HO UX
OKa3anocb CNUMWKOM MHOrOo. nOCMOTpH B 3apade 1: ckonbko BapMaHTOB

ANa BTOpOM W TpeTbed uudp?

nepsas | BTOpasA M TpeTb LUUPPbI (AECATKA M eAUHMLIbI)
a
I(t"o?::u) TN RESMIESH| FI7SEL IR 1311853 N| S35 22 7A€ |10 788 (9O
3 :
5 i
7/ [
9 LT I

CKoNbKO TPEX3HAYHbIX YMCEen, Y KOTOPbIX BCe UMPPbl HEYETHbIE? |

Puc. 21. 3amaya o nepebope TpeX3HAYHbBIX YHCEIT.

HMHornga MOXHO OTBETUTb Ha BOMPOC, CKOJBKO
€CTb TeX WJIM UHbIX KOMOMHALIM 1IU(DP, HE BLITTUCHI -
Bas Bce uncia. To ecTb 1 moicueTa KoJnyecTBa Ba-
PUAHTOB OKa3bIBAETCSl JOCTAaTOYHO YOEXIEHHOCTH,
YTO B KaXJI0M KJIETKE TaOIULIbl €CTh POBHO OMHO YHC-
JIO, M 9TU YMclia BO Beex KieTkax pasHbie. Eciu Bce
00BEKThI, KOTOPbIE HAJO CO3[aTh, SBISIOTCS “He3a-
BUCHUMBIMU KOMOMHALUIMU’ (YIIOPSIIOYEHHOI) na-
pbl OOBEKTOB, TO 3TU OOBEKTHI MOXHO TaK U MPEIb-
SIBUTH, a UX KOJMYECTBO MOJYYUTCS KaK MPOU3BeIe-
Hue. Tem cambiM “dopMmyna IIpou3BeAcHUS”
OKa3bIBaeTCsl HEMOCPEACTBEHHBIM CJIENCTBUEM IO-
CTpOEHUSI Tapbl U OINpeAcIeHUEeM MPOU3BEICHUS,
KaK 4Yucjia KBaIpaTUKOB B MNPSIMOYTOJbHUKE (ero
momaau). Ilepeunciisiss Hy>KHbIe KOMOMHALIMM IPU
MOMOIIM Talaulbl, YYEHUKHW CaMUu TPUXOIAT K
“dopmyiie ipousBeneHus” BapuaHToB. OHa cTaHO-
BUTCS JJIsI HUX TIOHSITHOM M ecTecTBeHHOM. TyT ke
BO3HMKaeT MHOTO TTOBO/IOB pa300paThcs C TEM, KOTIa
aTa hopMyJsia He paboTaeT — HAIpPUMED, €CJIU B Ka-
KOM-TO KJIETKE TaOaM1bl HET BApUAHTOB U MbI MiEpe-
YEepKHYJU €€ KPEeCTOM, KOJIUUEeCTBO BapUAHTOB YKe
He paBHO MPOM3BEACHNIO KOJMYECTBA CTPOK Ha KO-
JinyectBo cTonbuoB. [Ipyu oOcyXmeHuu 3agadyu o
TpeX3HauyHbIX YKcaax (elle 10 TOro, Kak JAeTH yBUJie-
JIM 3Ty 3a1a4y B Yy4eOHUKE) KTO-TO MOXET cooOpa-
3UTh, YTO KOJUYECTBO CTOJIOLIOB B TaOJUlIE — 3TO B
TOYHOCTHU KOJIMYECTBO KJIETOK B 3a/1aUe Mo IBY3HAU-
HbI€ YKMcJia ¢ HEYeTHBIMU LIMbpaMu. DTO — HACTOSI-
111€€ OTKPBITHUE, U OHO HE CTAHOBUTCS MEHbIIIE OT TO-
r0, 4YTO ITOTOM MbI ITPOYTEM TIPO HETO B (DOPMYITUPOB-
K€ 3a/1a4U.

NOKJIAIbI POCCUMCKOMN AKAJIEMUU HAVK. MATEMATUKA, MH®OPMATHUKA, TTPOLIECCHI YITPABJEHUS

MBI yxke obOpalajay BHUMaHMeE, 9TO JIJIST Hac yIo0-
HBIM OOBEKTOM I IepeOOPHBIX 3aday SIBJISTFOTCS
TpaIUuLIMOHHBIE POCCUNCKUIT MOHETHI JOCTOUHCTB 1,
2,51 10 py6. OHM 100aBISIOT K YUCTO KOMOMHATOP-
HOMY ellle U apudMeTnIecKoe cofepKaHue: Hapaba-
ThIBaA€MBIe HABBIKM OBICTPOTO CYMMHPOBAHUS IPH-
roasgaTcst peOeHKY B JIIOOOM ciTydae.

Bo3sBpaiasgch K KOMOMHATOPHOMY acIIeKTY, MBI
OTMEUaeM, U4TO y KOIIIeJIbKAa C TAKUMU MOHETaMM €CTh
4 CBOMCTBA: KOJIMYECTBO PYyOJIeBBIX, 2-pyOJIeBbIX, 5-
pyO6seBbix u 10-py6seBbix MoHeT. Eciim Hac mHTepe-
CyeT CyMMa JICHEer B KOIIIEJIbKe, TO €CTECTBEHHO ¢¢
aHAJIM3UPOBATh, HAUMHAS ¢ MOHET OOJIBIIETO JOCTO-
nHcTtBa. Kak Bcerma, OBIJIO ObI XOPOIIIO, YTOOBI 3TO
NpeajIoKeHNEe NCXOIMIIO OT KOT0-TO 13 YYEHUKOB.

3anaya o Komeiabke ¢ 36 pyoasamu. Haiitu Bce crio-
co0Obl HabpaTh 36 pyOJieit MoHeTamMu 1o 2, 5 1 10 py0-
JIEH.

ITonnpobyem niepedbupaTh Bce BapuaHThI C PUKCU-
POBaHHBIM KOJIMYECTBOM MOHET TOCTOMHCTBOM B 10
u 5 pyOiieii — 3TO HaeT HaM ABYMEPHYIO TaOJIMILY.
B kaxnoii KjaeTke JOIKHO MOSIBUThCSI YKa3aHHOE KO-
JmuecTBO 10- 1 5-py06JIeBBIX MOHET U €11Ie CKOJIBKO 2-
pyOJIEBBIX, YTOOBI B CYMME IOJIY4MJIOCH 36 pyOJeii.
HauaB 3amonHsTh Tabaully, y4eHUK ObICTPO MPUXO-
IIAT K BBIBOMY, YTO OMHOM KJIETKE TaOJIMIIBI COOTBET-
CTBYET WJIM ONVH-CIMHCTBEHHBIN BapMaHT HATIOTHE-
HUS KOIlleJbKa, W HA OMHOTO BapuaHTa. DTOT 3KC-
TIepUMEHTATbHBIN (haKT CTOUT OOCYIUTh M AaTh eMy
“TeopeTnyecKkoe oobsicHeHue” (CM. puc. 22).

HekoTopble KJIETKM MOXHO BBIYEPKHYTH Cpas3y.
Hampumep, eciv B KOIIIEIbKE yKe eCTh 6 TTipyOJie-
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Puc. 22. Penienue 3a1a4uu o KOIIEIbKE ¢ 36 pyOJIssMu.

BBIX MOHET — 3To yxe 30 pyOieit, 1oOaBISITh Tyaa
emnre 3 gecaTUpyoaeBbie MOHETHI OECCMBICIICHHO —
CyMMa IIOJIYYUTCSI TOYHO OOJIbIIIE 3aJaHHBIX 36 pyO-
seii. O6cyIuB 3TO 0OCTOSITEILCTBO, MOXKHO IIPEAIO-
XKUTh BCEM BBIYEPKHYTh U IPYTUe KIETKU, B KOTOPBIX
ele 1o 100aBJIeHUS IBYXPYOIeBhIX MOHET ITOIyJaeT-
CsI CJIMIIIKOM OoJiblasi cymMMa. Eciau KTo-To U3 gereid
3aMETUT, YTO TaKMe KJIETKM PacClojaraloTcsi OKOJIO
MpaBOro HIDKHETO yIjla TaOJIMIIbI, BAXKHO OOCYIMTh
BCEM BMECTE, II0YeMY TaK MOJTydaeTC.

Bo3MOXXHO, KTO-TO U3 IETEN MTOMMET, YTO B HEKO-
TOPBIX CTOJIOLAX HE BO3HUKAET HU OTHOIO PELICHUS
U CIIPOCUT, UeM 3TO 0OBSICHSIETCS. JIOBOILHO TOHKOE
00BSICHEHHUE, C UCITOJb30BAaHUEM COOOpaKEeHU YET-
HOCTM, OKa3bIBaeTCsl JOCTYIHBLIM CYyIIECTBEHHO
GoJIbLIEl AOJIE ydJalIuxcd Gnarogaps TOMY, YTO OHU
caMi MPOBOIAT 3KCIHEPUMEHT U NBITAIOTCI OOBSIC-
HUTb €ro pe3y/bTar.

3amaya o moMcKe Bcex gemreliei yncaa. C momo-
B0 TAaOJIWIBI XOPOIIO IIepeOupaTh BCE ICITUTEIHN
yucjia, UMEIOILIEro TOJBKO JBa MPOCTBHIX JIEIUTEIIS.
DTO ynpaxXHeHUE 3aKpeIlUIseT IIPeACTaBIIEHIE O YUMC-
JIe KaK O IPOM3BEICHNN MEIIIKa €To IPOCTBIX COMHO-
XKUTeEJIeH.

Bot, Hanpumep, Bce nmemurenu uumciaa 1000000
(cm. puc. 23).

Dta Tabnuia yCcTpoeHa KaK OObIYHasl TabiIuiia
YMHOXEHUSI — B KaXXIOI KJIETKE CTOUT IIPOU3BEIC-
HUE YMCJIa, CTOSIIEro B UMEHHU CTOJIOLIa, M 4ucia,
CTOSIIETO B UMEHM CTPOKU. KasKIbIil IeIuTe b MUJT-
JIMOHA MPEACTABUM B BUIE IPOU3BEIECHMUS KAKOTO-TO
KOJIMYECTBAa BOEK M KAKOTO-TO KOJIMYECTBa IIsITe-

JOKJIAJIbI POCCUMCKOW AKAJEMUU HAVK. MATEMATUKA, UH®OPMATHUKA, TTPOLIECCHI YITPABJIEHMUSA

POK, 3HAYUT, Mbl HIYETO He oTepstyii. TakuMm obpa-
3oM, y unciia 1000000 nmeercs 49 nenureneii. Mox-
HO IPOBECTU COPEBHOBaHUE — KTO CMOXET 3aIloJi-
HUTHb OOJbIIe KJICTOK TaOJUIBI, HE MCIIOIb3Ys
KaJIbKYJISITOP.

KoHeuHo, u3 npuBeIeHHOM TaOIULIBI HE BHITEKa-
eT, uro y unciaa 1000000 HeT gpyrux nemreneii — Ha-
npumMmep, ynciia 7 uim gucia 128. Ot nBa pakra, Kak
U IpYyrue aHajJOrMYHbIE, MOXHO IPOBEPUTH DKCIIE-
PUMEHTAJIbHO — IpH IIOMOIIM KaibKynsitopa. O0-
i ke paKT — 9TO B HAIIleH TabJIMIIEe eCTh BCE ACIM-
teau yrucia 1000000 — ecTh yacTHBIH clyyaii OCHOB-
HOI1 TeOpeMEBI apu(PMETUKN.

2.7. llea nocaedosamenvHbuix blbopa.
Mewrku u yenouxu

PaccMmoTprM TIpocTyio MoIeIbHYIO 3amady, B KO-
TOpO#l y YYEHUKOB HauuHaeT (hOpMUPOBATHCS UJIEs
rnocjenoBaTe/IbHbIX BLIOOPOB B pa3HbIX MpeacTaBie-
HUSIX 00BEKTOB. B Heil B yCIIOBMSIX, OrpaHMINBAIO-
IIMX KJIACC 0OBEKTOB, UCIIOJb3YETCSI YUCTIOBOE OTHO-
ieHue boavuie (CM. puc. 24).

Hauate HeoOXxognMo ¢ 00CY:KIeHUST BOITPOCA: eC-
JIM B LIETIOYKE KEJIThIX OYyCUH — ABE, a 3€JeHBIX HET
COBCEM — BEPHO JIU, UYTO XKEJIThIX OOJIbIIIE, YEM 3eJIe-
HBIX? MOXHO NPEIOKUTD IeTIM OOMEHSITHCS MHE-
HUSIMM 110 3TOMY BOIIPOCY M B KOHIIE KOHILIOB C(hop-
MYJIUPOBATh OOIIYIO MO0, UTO €CJIN KAKUX-TO OYCUH
HeT, To nx KojimdecTBo paBHo (. /lajee Hamo cpaBHU-
BaTh KOJIMYECTBA OYCUH: €CJIM XKEJIThIX 2, a 3eJieHbIX 0,
TO 3KEJITBIX OOJIbIIIE, YEM 3€JIEHBIX, TOTOMY UTO 2 > 0.
MoxXHO HadaTb M C TOrO, YTO CJIOBa “HCITOIB3YS
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Puc. 23. Pemenue 3agauu o nmoucke Beex Aenuteneii yuciaa 1000000.

Bce _uenouku_pasHble.

Mcnonb3ys TONBKO KPACHbLIM, XENTbIA U 3eNéHblA LBETa,
packpacb Bce OYyCMHbI B LENOYKaX Tak,

000N 0008000,

OO0 OO0

00,04 00,0,

000N 00,0 000,0,

Puc. 24. 3amaua o packpacke OyCHUH B LIeOYKaX JUIMHBI 3.

bb

TOJbKO KPAaCHBbIMU, KENTbIi,...” HaJg0 MNOHUMATh Ta-
K1M 00pa3oM, UYTO MCHOJb30BaTh MOXXHO TOJBKO IIE-
peYrCIeHHBIE 1IIBETa, HO IIPXA 3TOM, HAalIpUMep, Kpac-
HBI MOXKHO HE MCIIOJIb30BaTh BOBCE. DTO — MaTeMa-
TUYECKUU SI3BIK!

3aTeM MOXHO IIPEMIOXUTh yYeHHKaM HapHuCO-
BaTh MEIIKU 13 3 OYCHH, U3 KOTOPHIX MOXHO COCTaB-
JISITh LICIOYKM, TOASIIMECS IUISI pELIeHUS 3aJadl.
IlepebupaTh MOXHO IO YUCITY 3KEJITBIX OYyCUH, cpa3y
ornpeneisisi, CKOJIBKO MOXET ObITh 3€JICHBIX, U J00aB-
JISITh KPACHBIX IO TPEX.

Me1ikoB oka3biBaeTcs 4:
* 3 KeNThIX,

* 2 XenThIX 1 KpacHas,

* 2 kenThIX 1 3ejieHas,

* 1 xxenTast 2 KpacHBIX.

NOKJIAIbI POCCUMCKOMN AKAJIEMUU HAVK. MATEMATUKA, MH®OPMATHUKA, TTPOLIECCHI YITPABJEHUS

MOXHO COCTaBUTh TaOJIMILy, TAE 3T MEIIKU Oy-
OyT UMEHaMU CTOJA0LOB. B KJIeTKM TaGaIMILIBI MOXHO
BOMCATh NOJYYAIOLIUECS LIEMTOYKH (CM. puUC. 25).

2.8. llepeso nepebopa

YTo Takoe nepeBo nepedopa? B KopHe nepeBa MbI
IoMellaeM ycjIoBue 3agaun. B pa3Buikax gepena -
IIIEM BOMPOCHI, TTO3BOJISIIOIINE PAa30UTh BCE MHOXE-
CTBO BapHUaHTOB Ha Kiacchl. Ha Kaxknoii BeTKe — OT-
BeT Ha Borpoc. HakoHell, B IncTax gepeBa pa3mela-
€M COOCTBEHHO IlepebupaeMble WM CTPOSIIUECS
00BeKTHI. JlepeBo rmepebopa 9acTo 0Ka3bIBAETCSI TBO-
WYHBIM IcpeBOM (HalpuMep, €CJIV BCErIa UMEIOTCS B
BUIY OTBETHI “ma” mir “HeT”), HO TaK ObIBAeT JajIeKO
He Bcerga (cM. puc. 26).

B xaxmoit pa3Buiike (y3Jie epeBa) CTOUT BOIIPOC.
Ecnu oTBeTHI Ha yXXe 3amaHHbIE BOIIPOCHI HE OTpee-
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Puc. 25. Penrenue 3aga4ym o packpacke OyCUH B IIeITOYKaX JUIMHBI 3.
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Puc. 26. Cxema nepesa repedopa.

JISIIOT CTPOSIIIUIACS 0O0BEKT OMHO3HAYHO, HEOOXOIM -
MO 3ajaTh ellle OOUH BoIpoc. Eciu Mbl BUAUM, 4TO
KaKOMi-TO OTBET HE AaeT HU OJHOTO BapuaHTa Jeii-
CTBUSI M TIOCTPOEHUE 3aBePIIaeTCsl Heyaadeil, CTaBUM
KpECT.

Ecnu Ha BoIpoc TOJILKO OAWH OTBET, TO U3 pa3-
BUJIKA BBIXOIUT TOJBKO OJHA BETKA. DTO MOXKET
OBITh, KOTIa MbI YK€ IIPUIILIN K KOHCYHOMY BapuaH-
Ty (JIUCTY iepeBa), HO MOXET ObITh, MBI XOTUM 3a1aTh
ellle KaKOM-TO BOIIPOC, YTOOBI YOEAUTHCSI, YTO MBI
HMYEro He 3a0bLIM — HA 3TOT BOIIPOC OTBETOB OyIeT
HECKOJIBKO, HO IIpM BCEX IPYIMX BapuMaHTaxX OTBETa
YTO-TO HE COMJIETCS C YCJIOBUEM M BapUaHTOB HET —
CTaBUM TaM KPECTHI.

[nsa 3amad4 B HA9aJIbHOM ITKOJIE ITyTh OT KOPHS K
JINCTY HE MOJKEH OBITh CIWIIKOM IJIMHHBIM — HE
OoJbllle 5 pa3BUJIOK, UHAaYe peOEHKY OyneT TPYIHO
COBMECTUTH B TOJIOBE OMHOBPEMEHHO BCE OTBETHI Ha
BOTIPOCHI, KOTOPBIE ObUTN 3adaHbI, JaXKe €CIIU OTBETHI

JOKJIAJIbI POCCUMCKOW AKAJEMUU HAVK. MATEMATUKA, UH®OPMATHUKA, TTPOLIECCHI YITPABJIEHMUSA

BBITTMCAHBI OKOJIO BeTBel. MIcKiTloueHre MOKHO cle-
JIaTb B cJlydyae OYeHb OOHOPOIHBIX BOTIPOCOB, HATIPU -
Mep, TIpH yraablBaHUU 3aTaJaHHOTO YMCiia U3 JaHHO-
ro guarazoHa. YToObl YMEHBIIUThL BLICOTY AepeBa,
MPU TIPOYMX PABHBIX CTOUT BBIOUPATH BOIPOC Tak,
YTOOBI Ha HETO ObUIO MOOOJIbIIIE BO3MOXHBIX OTBETOB —
T.€. YBEeJIMUMBATh BETBJIEHME, a HE BBICOTY JepeBa.
DTO 3HAYUT, YTO U3 IBYX BOIPOCOB: “EcTb I B Me1I-
Ke ynciio 6?” u “KakoBo HaMMeHBIIIee YMCI0 B MEIII-
Ke?” MBI OTHaeM MpeaIoYTeHUE BTOPOMY.

Bo MHormx 3samayax II0JIe3HO H300pa3uTh Ha
OOJIBIIIOM JTMCTE OyMaru IOJIHOE AepeBO Iepedopa.
B 3amayax ¢ OMTHOTUIIHBIMU, IOBTOPSIIOIINMICS BET-
KaMU ObIBaeT JOCTATOUYHO HAPUCOBATh €TI0 YACTUYHO.

B 06cyxneHnM IKONIBLHO MaTeMaTUKH YacTO aK-
LIEHTUPYETCSI BaXKHOCTh 3a1ay, y KOTOPBIX MHOTO
YMCJIOBBIX “OTBETOB” MM HeT “oTBeTa”. Hampumep,
TeMa paboThl [23] — 3TO UMEHHO MOCTPOSHNE MHO-
XecTBa “OTBETOB”, IPU 3TOM MHOXKECTBO 3TO MOXKET
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Boinuwmn BCE UENOYKM M3 CEMM OAHO3HAYHLIX Yucen, Ans KOTOPbIX

UCTUHHDBI YTBEPXAEHUS:

Bce uenoyku pasHble.
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eAyloLlee YMCNO B LIENOYKE 6ONbLIE NPEAbIAYLIEro.

Puc. 27. 3agaya o ernovykax u3 ceMu 4ucell.

oKaszaTbCs U MyCThIM. B ciydae mepebopa ¢ momo-
IIbIO JepeBa BO3MOXHOCTh OTCYTCTBUSI OTBETA CTa-
HOBUTCSI OY€Hb HAIISIAHOM — BIIOJHE MOXKET OKa-
3aThCsl, YTO BCE IIYTU JIepeBa 3aKOHYATCSI KPECTaMMU.
DTO O3HayaeT, 4TO OOBEKTA, YIAOBJICTBOPSIOIIETO
JIaHHOI cucTeMe yCJIOBM, He cyllecTByeT. KoHeu-
HO, TaKOW OTBET MOXET ObITh OILIMOOYHBIM, €CJIU
YTO-TO IIPU MOCTPOCHUH OBLJIO CIEIaHO HETIPaBUJIb-
HO, HaIllpuMep, MPoIyIleHa Kakas-To BeTBb. M B Ta-
KOM CJIydyae HaprMCOBaHHOE JepeBO IIoOMoraeT pedeH-
Ky €llle pa3 IPOBEPUTh CBOE peIlleHNe, HATU U UC-
MIpaBUTh CBOIO OILIMOKY — CaMOCTOSITEJIbHO WU C
MOMOIIBIO YYUTEIS.

3aMeTUM, HaKOHEll, YTO JEPEBO SIBIISICTCSI €CTe-
CTBEHHBIM COYE€TaHMEM M 00O0OIIeHUEM ABYX 0a30-
BBIX CTPYKTYp B HallleM Kypce: LIETIOUYKH (TT0cie10Ba-
TEJIbHOCTb BEIOOPOB) U COBOKYMHOCTHU (MeIlKa) alb-
TepHATUB — BETBeil, BBIXOASIIINX U3 OTHOIO y3Ja.

Hepeso mepebopa B rpaduuecKOM WIIM MBICITH-
MOM BHUJIe YIOOHO UCTIONB30BATh IS TIEPEIMCIICHUS
BCeEX:

* MEIIKOB C 3aJaHHBIMU CBOIICTBaMU, B TOM YHC-
JIe — MEIIIKOB YKCeN ¢ 3aJaHHOI CYMMOI WIY TIPOU3-
BeICHUEM;

* 1IeMOYeK U LIMKJIOB C 3aJJaHHbIMU CBOWCTBaAaMU
(B 4aCTHOCTH, lIerodyek LUdp B aprUPMETUIEeCKUX
pebycax);

* yacTeil reoMeTpu4YeCKoi KOH(pUrypaiumm ¢ He-
KOTOPBIM CBOMCTBOM, HallpUMep, BCE MSATUYTOJIbHU -
KU Ha TaHHOM YepTexXe;

* XOIOB B JIEpEeBE UTPHI;

* 00BEKTOB B 3a7avax, Ile 3amaeTcsl YacTUIHas
nH(POPMALIUSI O COOTBETCTBUU MEXIY OObEKTaMU U
WX CBOMCTBAaMM M HAJIO BOCCTAHOBUTH IOJHYIO Kap-
TUHY — TaKWM 3ajadaM TIOCBSIIEeHa Iiejlasgi KHUTa
[24]. HekoTopble U3 3agay TaMm pelialoTcsi ¢ MOMO-
IO TBYMEPHBIX TAOJHII, B IPYTUX HUCITOIB3YIOTCS
TePeBbS.

NOKJIAIbl POCCUMCKOMN AKAJJEMUU HAVK. MATEMATUKA, MH®OPMATHUKA, TTPOLIECCHI YITPABJIEHMUS

2.9. Ilepebop uenouex

ITepeOupaTh LIEMOYKHM IIPOILIE BCErO, CTPOS Iep-
BBIii, BTOPOW, TPETUIl 371eMeHT (OyCHUHY) LIETIOUKHU U
T.1. OgHAKO BO3MOXHBI U Apyrue crpareruu. Ha-
npuMep, MHOTIa yooOHee CTPOUTH LIEMMOYKY C KOHIIA,
WJIU C KaKOW-TO BbIICJIEHHON OYCUHBI, CBOIICTBA KO-
TOPOM U3BECTHHI, WJIM B KQUeCTBE BAPUAHTOB MEPBO-
ro xoma (MKCUpPOBaTh U HOMEP OYCUHEBI, 1 3HAUCHIE
ee cBoMcTB. OnHa 13 O0LIMX MPOAYKTUBHBIX CTpaTe-
TUif COCTOUT B TOM, YTOOBI (PMKCUPOBATh MAaKCUMyM
vH(popMalMK, KOTOPYIO yaaeTcsl U3BJIeYb, WU U3
YCJIOBUS 3a1a4M, UJIM U3 yKe MTOJIydeHHOU. B pesyib-
TaTe OyJeT BO3HMKATh YaCTUYHO OIpelesicHHas 1ie-
IMOYKa, B KOTOPOI MOCTEIIEHHO HEKOTOPbIE€ OYCUHBI
npuobpeTtaroT ¢GopMy, OpPyrue — ILBET, W3BECTHHI
JUIMHBL OTIOEJIbHBIX Y9aCTKOB, HO UX B3aMMHOE pac-
MOJI0KEeHUE MOKa HE U3BECTHO, 1 T.I.

3amaya 0 MOHOTOHHBIX IeNMOYKax. B ciemyromieit
3ajaye rmapaMeTphl mepedopa He OYeBUIHBI 3apaHee
M BO3HUKAIOT MPU WCIOJb30BAHMHM OCBaMBaeMOit
YYeHUKAaMHM CTpaTeTuN “TIonpoOoBaTh KaK-HUOYIb” .
B 3anmaue ncrnonab3yrorcs apudmMeTnideckue TepMUHBI,
TaKWe Kak 6onbuie Ha, boavue 8, He boaee, wem Ha VI T.11.
Tem camMBIM TTpH ee pellIeHNH 3aKPETUISTIOTCST aprudMe-
TUYECKUE MOHSTHS, HO OCHOBHAS CYTh 37IeCh BCE-TaKU
KoMOMHaTopHas (cM. puc. 27).

YdeHuK HauMHAaeT MPoOOBaTh, MOCTABUB Ha Mep-
BOE MECTO B 1IeNOYKe 2, KaK CKa3aHO B YCIOBUU: TYT
BapUaHT TOJBKO OAWH. YTO MOCTAaBUTh Ha CIIEIYIO-
mee MecTo? UTeHUe yCIoBHST TOKAa3bIBaEeT, UTO Y HAC
ecTb BeIOOp u3z uncen: 3,4, 5, 6,7, 8, 9. OcTOpOoXHBII
¥ TIOHUMAIOIINI peOEHOK ITOCTaBUT Ha 3TO MECTO 3,
b6osnee “pucCKOBBHI” — 9. “MaTeMaTUK”, OMBITHBINI
SKCIIEPUMEHTATOpP, MOCTABUT, HAIIpUMEpP, 5 U MO-
CMOTPMUT, UTO OyIeT majblie. B Kakoit-To MOMEHT B
O0OCYXIEHUU MOXET MOSIBUTHCS UIESI B KAYECTBE Clie-
IYIOLIETO 6paTh caMoOe MaJeHbKOE BO3MOXHOE UKC-
so0. IMonyuures nemnouka: |-2-3-4-5-6-7-8->.
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2. Mbl Havanu pPUCOBaTb OepesBoO nepeﬁopa BCeEX uUeno4Yek K3 OBYX eAUHMUL

M TPEX OBOEK.

3aKoH4M rlepeﬁop = AonuuwuKn HepocTakwwMme Uenoyku.
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Puc. 28. 3anava o 1iernovykax u3 eIUHUIL U TBOEK.

OmuH BapuaHT TPeOyeMOTo OOBEeKTa ITOCTPOCH.
OIHOBpEMEHHO MBI IIOHSJIM, YTO HE JIF00OI 13 pas3-
PELLIEHHBIX BBIOOPOB BTOPOTO 3JIEMEHTA IIEMOYKU
nepcriekTuBeH. HekoTopreie Takue BBIOOPHI “3apaHee
obpedeHbI”. TakM 00pa3oM, ITOCITEIOBATETBHO OCY-
IIECTBJISIETCSI HECKOJBKO BHIOOPOB, HEKOTOPHIE BbI-
OOpbI 3aKAHYMBAIOTCS TYIIMKOM — HE IIPUBOMIST K 11O~
CTPOEHMIO HUKAKOTO 00BbEeKTa. DTO MPUBOIUT HAC K
BU3yaJMU3alliy XOA0B U TYIIMKOB nepedopa B BUE Je-
peBa 1 (OPMYJIMPOBAHUSI COOTBETCTBYIOIIEI CUCTE-
MBI TIOHSTUIA.

3anaya o uenovyKax u3 eIUHMIl ¥ ABoeK. JlaHO He3a-
BEPIIIEHHOE epeBO Mepedopa — ASTSIM IpeiaraeTcs
IMOMECTUTh HY>XHBIC LIETIOUKU B JIUCThsI IepeBa (CM.
puc. 28).

HMTtak, nepeBo MOMOIJIO HaM MOCTPOUTH BCe lie-
MMOYKM, HUYETO He yIrycTuTh. HoBU3HAa 31ech B miepe-
XOJIe OT IBYX BHIOOPOB K UX Pe3yJIbTaTy — IMOCTPOEH-
HOI1 LIeTTOYKe.

2.10. Ilepebop meuikos

JepeBo nepedopa MEIKOB YHCET C NPOU3BEIECHHEM
128. JleTsim nipemiiaraeTcs IMOHSTh IIPUHIUAIL IIOCTPO-
eHUSI IepeBa M HaIicaTh HYy>KHBIE YMCJIa B MEIIKaXx.
Ilepen HavamoMm pabOTHI C AEPEBOM IMOJIE3HO pa3iio-
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KUTh YMCI0 128 Ha MpOCThIe MHOXUTEIUN U BBINKUCATh
BCe JIeJIMTENIM 3TOTro yncia (cM. puc. 29).

3amaya He MEePBhI B3NS BEIVISIAUT He TaKOM yXK
cioxHoli. Ho Bce e OOJIBIIMHCTBY ydalluxcs 0e3
KaKOM-TO MOACKA3KU, HAIIpUMep, B BUE 3TOTO epe-
Ba, PEIINUTh ee OyIeT CIoXHO. MOXHO, IIOC/e pelle-
HUS C IepeBOM, IPEIJIOKUTh YUeHUKAM PEIIUTh ee
nHaye. OOCyauTh cCHavyajia, KaAKUM MOXET OBbITh ca-
Moe Oosbloe unciio B Menike. [ToToM KoJIEKTUBHO
paccMOTpeTh ciydau, Korga 31o yucio 128 u 64. I1o-
cJie 3TOro pa3OuTh Kjacc Ha TPYMIIbl, MPEaIoXUB
y4eHUKAaM KaxXIOW TpyMIlbl cCaMUM BBIOpaTh camoe
6oabiroe yncyio. OOUH M3 BOMIPOCOB — ONPEIeIUTh
CIIMCOK BO3MOXHOCTEMN.

2.11. Ilepebop eeomempuueckux Kongueypauyuii

I1pu u3yyeHUUn reoMeTprum B CpelHEe IIKoJIe 3a-
YacTyl0 OKa3bIBa€TCs, UTO JETSIM CJIOXKHO HAMTU Ha
yepTexe pUurypy ¢ 1aHHbIM uMeHeM. OCOOEeHHO 3TO
KacaeTcsl 0003Ha4YeHMS YIJI0B TpeMs OykBamMu. B Ha-
YaJIbHOM 1IKOJIE MOXHO MOpabOTaTh TOJNIBKO HAJ 3TUM,
HE OTBJIEKAsICh Ha OoJiee CIOXHbIE BELUM — 3a4ayu,
ornpeaesaeHusi, akcuoMbl U Teopembl. Kpome Toro,
MOXHO TpUBJIeYb O6osiee IMUPOKUN KOHTEKCT, B TOM
YUCJIE — TOIOJIOTMYECKUA, PacCMOTPETh MHOIO-
YTOJIbHUKY OoJiee 00liire, YeM B CTaHIapTHOM Kypce
FEOMETPUU.
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Hopucyin pepeso nepebopa BCeX MEWKOB, ANA KOTOPbIX MCTUHHbI
YTBEPXAEHHA:

CKkonbko ABOEeK
B Mewke?

pasHo 128. wet asoe¥ cemy
oaHa ‘”903 -

Camoe

Gonswoe 2

uucno? s

128 U
nee ‘t"}‘»;’

: 64 8 %

16

</

Camoe
6onbluoe
yucno?

[}

Ckonsko
YyeTBépoK?

Camoe
bonbwoe

yucno?

Ase HONb

32

Bce nu Mewku mbl nepebpanu? CKONbKO MELWKOB NONYYUNOCH?

Puc. 29. 3amaya o nepebope MEIIKOB YKCeJl C Mpou3BeaeHueM 128.

B camoMm Havalte Kypca IeTH yCBanBalOT IMTOHSATHE
obnracmu HA KapTUHKE, T.€. KOMIIOHEHTHI CBSI3HOCTH,
KOTOPYIO MOXHO pacKpacuThb, He TiepeceKast TpaHMIl
(cMm. puc. 30).

Hanee metsiM IeMOHCTPUPYIOTCS pasHbIe TIpHMe-
pBI 00TacTel, SIBJISIOIITUXCS MHOTOYTOJTbHUKAMU, Ha

]

Packpack 1 cocuuTaii 06nacTM Ha KapTHHKe.

TljElE

[1]2]3]4]s]e[7] omer:

Puc. 30. 3agaua o nozacuere objacTeit B KApTUHKE.
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KapTUHKE BBIICSIOTCS BEPIIMHBI U CTOPOHBI, YKa-
3BIBAETCSI KOJIMYECTBO BEPIIMH W CTOPOH IJISI HUX
(cm. puc. 31).

MareMaTudecKkass CTOpPOHa Jelia, KOTOPYIO MEI
00BsICHSIEM Ha IIpUMeEpax, He BBOASI TEPMUHOB, TAKO-
Ba. MHOroyrojibHuUK — 3TO (hUrypa, orpaHM4YeHHas
3aMKHYTOIl HecamoIllepeceKkarolueiicsa joMaHoit. To
€CTh MHOTOYTOJIbHUK — HE 00S13aTeTbHO BBIITYKJIast
durypa. BoT npuMepsl He MHO20Y20AbHUK08, KOTOPbIE
IIOMOTAIOT HaM OOBSICHSITh, YTO UMEETCSI B BUILY (CM.
puc. 32).

JleBast urypa cocTouT U3 ABYX KyCKOB, KOTOpPbIe
HE COCTaBJISIIOT BMECTE MHOTOYTOJIbHUK. [IpaBast pu-
Typa uMeeT “ObpIpKy”’ BHYTpPH, €€ TpaHWIla — He OmHa
3aMKHYTasl JUHUS, a ABE; 3TO TOXE HE MHOTOYTOJIb-
HUK.
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Bot ¢wmrypel:

AN

26Gi

Xéntaa ¢urypa — TpeyronbHuK. Y Hero Tpu BeplMHbl U TPU CTOPOHDI.
3enéHan ¢urypa — nNATUYrONbHUK. Y HEro nsTb BepLMH M NATb CTOPOH.
KpacHas ¢wurypa — ceMuyronbHuK. Y Hero cemb BEpLMWH U CEMb CTOPOH.
OpaHxeBas ¢urypa — 4eTblpHaAUATUYTONbHUK.

Puc. 31. [Ipumephl obJacteit, SBISIOMINXCS MHOTOYTOJIbHUKAMMU.

Puc. 32. [Ipumepbl He MHOTOYTOJIBHUKOB.

3amaga o moMCKe BCeX TPeYroJbHUKOB. “Ilepeunic-
JIUTE BCE TPEYTOJbHUKHU, U300paXKEHHBIC Ha YEPTEKE
Hmxke (cM. puc. 33).

B nepeb6ope 3nech J1erko 3aryrarbes. YTo MOXeT
MTOMOYb YIOPSIOYSHHIO TIepedopa? MoxXHO nmpemio-
XKUTb YYSHUKAM IIOJCYET Yynciia (OMHOLBETHBIX) 00-
JTIacTeii, oOpasylolnX KaKOi-TO U3 TPEYrOJbHUKOB,
KOTOPBIE MbI XOTUM HAMUTU.

Hanpiie Mbl IPUBOAUM IOAPOOHBINA, TOBOJHHO
CJIOXXHBII pa300p Bcex cllydaeB. 3afada YYUTEIIsl Op-
raHU30BaTh PabOTy BCEX yJalllMXCs, Mpeaiaras Kax-
JIOMY, WJIM KaXKI0M TpyrIIie, CBOIO CUCTEMY “HaBOIsI-
X" BOIIPOCOB TaK, YTOOKI BCIOAY odepeaHasl 3a1a-
ya OblJIa MOCWJILHOI M TpymHoi. DopMynupyemMbie
Jlajiee BCIIOMOTaTelbHbIE YTBEPXKICHUS MOTYT BO3-
HMKATh B JUAJIOTE C KJIaCCOM, M300peTaThCsl CAMUMU
JEeThMU.

PaccmoTrpuM cHauana o0GyacTu 00Hoeo 11BeTa —
BCEro Ha 4yepTexke 6 Takux obiiacteil, 4 U3 HUX Tpe-
YTOJBHBIE.

Crenyromuii mar — oObeIUHSATH 10 dée 00JIacTH,
uMerolmre ooy rpaHully. Becero Takux rpaHull u
buryp-ob6benHeHN Ha YepTexe 7, 6 M3 HUX — 3TO
TPEYTOJIBHUKU.

HekoTtophble A1eTH yKe Ha 3TUX CIydasix HaUMHAaIoT
“BUIETh” TPEyroJbHUKU. BaskHO 1aTh BO3MOXHOCTh
KaXXIOMy YYeHHWKY IBHMTAThCS CAMOCTOSITENBHO, CO
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U

Puc. 33. PucyHoK K 3amadye o Iepe4yrcIeHUU TPEyroab-
HUKOB.

CBOE cKOpOoCThio. OHU MOTYT TOBOJIBHO OBICTPO Ha-
XOJIUTh HEKOTOPBIE TIPUMEPHI B KaXKIOM M3 CTy4aeB.
Ho HyxXHO e1e yoeauTbCsl, YTO HaMJAEHBI 6ce TTPU-
MEpHI.

ITocMoTpUM, CKOJIBKO TPEYTOJILHUKOB MOXKHO CO-
CTaBUTb U3 mpex obnacteit. CHavyaga 3aMeTUM, YTO
cpenu Tpex obJiacTeii, COCTaBSIIOIINX TPEYTOJAbHUK,
JIOJKHA OBITh OIHA, KOTOPasi TPAHUYUT C IBYMSI APY-
TUMU. DTO YTBEPXKACHUE UHTEPECHO OOCYIUTD: eCIn
y MepBoii 06JacTU €cTh 00Iasl TpaHUIla TOJIbKO CO
BTOPOIi, TO BTOpas AOJDKHA UMETh TPaHUILy C Tpe-
Theii; WJIM MOXHO CUMUTATh er0 OYEeBUIHBIM. 3HAUYUT,
MOXHO Tlepedparh Bce 1IeCTb 3aKpallleHHbIX 0bJia-
CTeM, K KaXIOoN M3 HUX ITOOABUTH IBE, BO3MOXHO,
pa3HBIMU CITOCOOAMM U U3 TIOJYYUBIIUXCS (DUTYD
BbIOpATh TPEYTOJbHUKU.

XOTSI 5TO MOXHO cIeJlaTh U YCTHO, B KOJUIEKTUB-
HOM OOCYXIIEHUU, HO KOMY-TO U3 JIeTeii MOXET I10-
HpaBUTbCSI OPraHU30BaTh Mepedop B BUle AepeBa. B
MOMOIIb TAKUM JETSIM MOXHO JATh MHOTO KOITUIA UC-
XOIOHBIX HepacKpallleHHbIX yepTexeil. Torma B y3iax
JlepeBa MOXHO PUCOBaTh YaCTUYHO pacKpalleHHbIE
TPEYTOJIbHUKH.

W3 KopHSs1 MbI TTOMNaaeM B 6 pUCYHKOB, e 3aKpa-
11IEHO MO OJHOI 00J1aCTH, a JAIbIIle U3 KaxI0To y3Ja
B JIOTIOJIHEHUE 3TOM pacKpacKu JAByMSI OOJACTSIMU.
Borbiiie Bcero BeTBeit (Kak JIETKO COOOpPa3uTh) OyAeT
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HUCXOAWTh U3 UePTeXel, e 0071aCTh TPAHUYUT C Tpe-
MsI IpYTUMU. IMEHHO K 3TUM (IByM) 00J1aCTsIM MOXK-
HO 100aBUTH €Il 10 ABE O00JACTH U MOJYYUTh Tpe-
yrojibHUKU. VITak, U3 Tpex odiacreit Ha yepTexe co-
CTaBJIEHBI 2 TPEyTroJIbHUKA.

Harnannas pukcanms saBiasieTCss BaXKHOM 4aCThIO
JI0OKa3aTeJIbCTBa TOTO, YTO MBI HAIIUIX BCE BO3MOX-
HOCTH.

ITocMOTpHUM CKOJIBKO TPEYrOJIbHUKOB MOXHO CO-
CTaBUTb U3 4emblpex oOnacTeil. 3aMeTHUM, UTO €CTh
POBHO TpM 00JIaCTH, KOTOPbIEe He coaepKaT Touku I1.
3HAUYUT, cpeayr 4YeThIpeX OObEHMHSIEMBIX OOJIacTeit
€CTh XOTs OBI OJTHA, 3Ty TOYKY conepKamas. Bce 06-
JIacTu, coaepKaiue Touky I1, TpeyroabpHbie. Kaxnas
W3 HAX TPAHUYMT 10 KpaliHEN Mepe elle ¢ OOHOM, CO-
nepxameit Touky I1. Ecium cpenm Hamei 4eTBepKH
€CTh TOJIBKO OfHA Takasl 00JIaCTh, TO €llle TPU — 3TO B
TOYHOCTHU Te, KoTopble He coaepxar I1. Ilepedupas
Tpu conepxammux Il obmactu, BUIUM, 9To HJoOaBiIe-
HUE K KaxKJI0H U3 HUX 3TUX TpeX 00JIacTeil Tpeyrojb-
HUKa He gaeT. Eciii BKIIIOYNTh B YeTBEPKY BCE COIEp-
xamme IT obmacTy u 1o0aBISITH K HUM €lle KaKylo-TO
OIIHY U3 TpeX, TPEyrojbHUKA He nmoayduTtcsi. Ocraer-
Csl pacCMOTPETh ClIy4aii, Korga K Imape obiacreii, co-
nepxaimux I1, mobaBisieTcs eile mapa He coaepxKa-
mux I1. PaccmMaTtpruBaeM Tpu BapraHTa U MOJydyaeM 2
TPEYToJbHUKA.

CKOJIBKO TPEYroJIbHUKOB MOXHO COCTaBUTh U3
namu obnacreit? bynem mepedbupaTth 00J1acTH, KOTO-
pbie He BXOAST B 3TU ISITh. BUAMM, YTO TpEyroabHM-
Ka He MOoJIyJacTCs.

W3 wecmu obnacteil yxxe coctasiieH 1 Tpeyroyib-
HUK.

JaHHYI0 CIOXHYIO 3aJayy MHTEPECHO pellaTh B
KOJIJIEKTHBE, CTPOSI OJHO OOJIBIIIOE IEPEBO M 0OCYXK-
Jlast, Kakye BapuaHTHI Ilepedupatorcs. EctecTBeHHO
pa3ouBaTh IEeTeil Ha IPYMIThI, BO3MOXHO Pa3HOIro CO-
CTaBa Ha pa3HbIX dTallax.

3anmada o MOMCKe BCeX MECTHYTOJbHUKOB. “Haiitu
BCe IIECTUYTOJILHUKU, KOTOPble MMEIOTCSI Ha YepTe-
xe” (cm. puc. 34).

HetsM TipemraraeTcs pa3o0paTbcs B TPUHIIUITIE,
0 KOTOPOMY CTPOUTCS AePeBO Tepedopa, U packpa-
CUTb IIECTUYTOJILHUKM Ha YepTekax B JIUCTax Jepe-

A B
F 0 C
E D

Puc. 34. PucyHOK K 3a7aye O TTOMCKE BCEX IIECTUYTOJb-
HMKOB.
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Ba. Halir yeprexx COCTOUT U3 TPEYroJabHBIX 00JIaCTEM,
He pa30OuBarolIuXxcs Ha 6osiee Menkue. X Hemimoxo
OBLI0 OBl pACKPACUTH B Pa3HbIE 1IBETA.

IlepBrIit BOIIpoC, KaK U B MpPENbIIyIIEii 3amade,
COCTOUT B KOJIMYECTBE 00JIacTeil, 06pasylolmnx Ie-
CTUYTOJIbHUK. TYT BO3ZMOXHO TEOPETUYECKOE 0OCYK-
JIeHHE: CKOJBKO TPEYTOJbHUKOB MOTYT 00pa3oBaTh
IIECTUYTOJBHUK, €CJU OHU MPUMBIKAIOT TOJBKO IO
1eJioit ctopoHe?

VY 08yx TpeyroabHUKOB 6 BepiuuH. [1pu ckiteiike
JIByX TPEYTrOJIbHUKOB IO CTOPOHE M3 YETHIpEX Bep-
IIIMH OCTaeTCs ABE, B UTOTe ocTaeTcst 6 — 2 = 4 Bep-
mHEL. TyT MoJe3HO 00CYIUTh, a MOXET JIM U3 IBYX
TPEYTOJbHUKOB MOJYYUThCSI TPEYrOAbHUK, U, €CIU
MOXET, TO MOYeMY 3TO He IPOTUBOPEUYUT HAIIECMY
BBIYMCJICHUIO.

Y mpex TpeyroJbHUKOB 9 BepILIMH. DTOro 10JKHO
OBLTO OBl XBAaTUTh JJISI IIECTUYTOJILHUKA, HO TaBaiTe
nocMotpuM. HauHewm ckienBarb. Eciu Mbl ckilenBa-
€M JIBa TPEyroJbHUKA, TO 00IIee YMCIIO BEPIIUH CO-
Kparaetcs no Kpaitneit Mepe go 7. [Ipukiaens K HUM
elle OJlH, TojlyyaeM He OoJibliie 5 BepllIMH — He Io-
JIUTCS.

YV uemwipex TpeyroJbHUKOB 12 BeplIuH, IIpU
CKJIeliKe ocTaeTcst 12 — 6 = 6 BepIIMH. DTO MOXKET
OBITH LIECTUYTOJbHHUK.

O61ee uyncio obmacTeil y Hac 6. Bce onu comep-
KaT oOIIyI0 TOYKY M “MAyT BOKPYT Hee Mo UKy,
T.e. Kaxmass U3 obJjiacteili TpaHUYUT POBHO C ABYMS
npyrumu. Ecny n3 atux o6j1acTeit BBIHYTh IBE HE CO-
CeHMe, TO IIUKJI pacrajueTcs, IIeCTUYroabHUKa (U,
BOOOIIe, MHOTOYIOJIbHUKA) HE MOJYyYUTCSI. 3HAYMT,
OyoeM BBIHMMATh IO ABE COCETHHME OO0JIacTH. DTO
MOXKHO CIeNaTh IIECThIO crtocodbaMu (CTOUT 3apaHee
obcynuTh, mmodyeMmy). M3 3Tux cnoco0oB OOWH HaeT
YeThIPEXYTOJIbHUK, ABa MAalOT MHSTUYTOJIbHUKH, TPU
JAIOT IIECTUYTOJBbHUKH.

ITomymas 1mipo nsms TPEyronbHUKOB, MBI OBICTPO
MPUXOJIUM K BBIBOIY O TOM, UYTO HaJI0 IepebrpaTh Ba-
pUaHTHI BEIOpAcBIBaHUS OMHOM U3 6 obmacTteit. Kpo-
M€ TOTO, KTO-TO MOXET 3aMeTUTh, YTO Hallla KapTUH-
Ka CUMMETpUYHA OTHOCUTEIHLHO TOPU30HTAILHON
ocHu, HMeEIOIIeiicsT Ha YepTexke, T.e. “OOMHAKOBO
ycTpoeHa cBepxy u cHmM3y”. IlostroMy mocrtatrodHo
IMOCMOTPETh Ha TPU BapuaHTa, IMOJyJaIOIIMXCS BbI-
OpachIBaHMEM OTHOTIO M3 TPEYTOJbHUKOB, JIEXKAIIINX,
HampuMep, B BepxXHell MoaoBrUHe yepTexa. [Tomyya-
eM 6 BaplaHTOB.

Illecms TPeyroabHUKOB Ha 4YepTeke yKe oO0pa3o-
BaJIX IISITUYTOJBHUK, 3TOT CIydaii ToxXe IiepedupaTh
He Hy>XHO (cM. puc. 35).

Bor eme ogHO nepeBo. OHO UCIIONB3YETCS IS TIe-
pebopa Bcex YeThIpeXyroabHUKOB Ha yepTexe. Hyx-
HO pacKpacHUTb YEThIPEXYTOJbHUKM Ha 4YepTekKax,
pacriojIoOXKEHHbIX B JIMCTaX JepeBa, M MOAIMUCATh
MIMEeHa DTUX YETBIPEXYTOJBbHUKOB (CM. puc. 36).
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Ckonbko oBnacreit
B WECTUYronbHuKe?

Kako#
TPeYronbHUK
BbIGpOWeH?

Kakas cropoHa
obwas y sbibpoLeHHbIX
TPeyronsHWKoB?

OBCDEF

Bce nu wectuyronbHUKM Mbl nepebpanu? CKONbKO MX NOAYYUNOCH?

Puc. 35. 3aroToBka aepeBa WISl pELIEHUS 3aIaul O ITOUCKE IIeCTUYTOJIbHUKOB.

[epeso nepebopa Bcex 4eTbIpEXYroNbHUKOB A B
C BepwuHOM A, M306paXEHHBIX Ha YepTexe. 0
F C
J K
E D
Kakoi yron

B BepluHe A?

ynoit OCTpyyy;
npaMoi
Kakas seplmHa Kakas sepwwuHa
NpPOTUBONONOXHA A? npoTtueononoxHa A?
E c K
C
Kakas 0 K
BEpLUMHA
npoTMeo-
"""0;"“3 Kakas sepuuHa
F npotueononoxHa B?
0 B
Kakas sepwwuHa K
npoTueononoxHa A? 0

<X

ABOJ

Puc. 36. 3aroroBka gepeBa nepebopa Bcex YeThIPEXyTroJIbHUKOB.
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Mepeuncnu kak MOXHO Gonblue TPeyronbHMKOB,

M300paXEHHLIX Ha 3TOM YepTexe.

b B r a

Puc. 37. 3agaya o nepeyrcaeHUU TPEYTOJIbHUKOB. [IJIsl TOro, YTOOBI 06pa30BaTh TPEYTOJbHKK, HYy>KHO BBIOPATh IBE TOYKH Ha

HUWXKHENW CTOPOHE.

3anonH1 OKOWKM UMPpaMu TaK, YToGbl BCe Lenodku M [ =
BbINM PasHLIMU W ANS KaKAOH LEeNOoYKU

6bIN0 UCTUHHO YTBEPXAEHME:
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Puc. 38. 3agaua o uenoukax u3 OyCHH ABYX BUJOB U UMCJIE COUETaHUN.

ITocTpoenne 00BEKTOB M BBHIYMCJIEHHE MX KOJH-
YecTB B epe0opHbIX 3a1a4ax. M3omophusm cuTyanmii.
B maHHOM paspgene Mbl paccMaTpuBaeM IPUMEPHI,
TIle €CTECTBEHHO BO3ZHUKAET IEPEXOM OT TIOCTPOCHUS
KOMOWHATOPHBIX 0OBEKTOB K BHIYMCICHUIO MX KOJIH-
YyecTBa.

Hcnonb3oBaHue 4uciaa codyeTaHUil B padoTe C
netbMu ornucadHo B crartbe A.K. 3BoHkuHa 1986 T.
[25] (mo3mHee BhILIa KHUTA [26], BKITIOYAOIIast B ce-
0s1 omricaHue pabOTHI €r0 MATEMATUUECKUX KPYXKKOB
IUIST MOIIKOJHbHUKOB). A.K. 3BOHKMH OBLI 4WIEHOM
KoJUIeKTHMBa nog pykoBoactsoMm A.JI. CemeHoBa, co-
3gaBaBIIerocs B To BpeMsi. OH UCIIOJIb30BaJjl pa3ind-
HBbI€ CUTyallu, CBOISIIMECI K BBIOODY 2 DJIEMEHTOB
13 5, 1 HaOII0JaJT 3a TEM, KaK ITOCTEIIeHHO IETH yJar -
CsI BUIETh CXOACTBO, M30MOP(MU3M BCexX ITUX 3a1ad.

Kak yxe BUIHO U3 IPEAbIAYIIETO, IS HAC CyIle-
CTBEHHO B IEPBYIO OUYEPENDb MOCTPOEHNUE CAMUX TEpe-
O6upaembix 00beKTOB. C APYroil CTOpoHbI, U3OMOpP-
¢u3M ¢ HEKOTOPOM CTaHIAPTHOM CUTyalldeii, M CJie-
IYIOIIWNA OTCIOA YMCIIOBOM PE3YNbTAT O KOJTUYECTBE
00BEKTOB, TOXE MPEACTABISIET UHTEPEC.

Mpbl HauHeM C 0oJjiee MPOCTHIX 3aJad, YeM YXKe
paccMOTPEHHBIE BHIIIE, YTOOBI IPOUJLIIOCTPUPOBATh
OIIMCAHHBIN ceiyac nepexomn.
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3agaya o mepevyMCIEHHH TPEYroJbHHUKOB M YHCJIE
coueranmii. [Ipy mepeynciieHMU TPEeYroJbHUKOB Ha
yepTeke TakKKe MOTYT BOSHUKHYTh YKCJIa COUeTaHU M
(cm. puc. 37).

J11s1 Toro, 4T00BI 00PA30BaTh TPEYTOJNBHUK, HYXK-
HO Ha HMXKHEI CTOpOHE BHIOPATh IBE TOYKU M3 YEThI-
pex. DTo OyayT ABe BepIIUHBI TPEYroJIbHUKA, eIlle
OJIHA BepIIMHA — 3TO TOYKa A.

3amaya o nemoykax u3 OyCHH JABYX BHIIOB U 4HCJIe
coyeTanuii. Mbl aHaJIOTMYHO MepedupaeM LIEMOYKH,
COCTaBJICHHBIC U3 OYCUH IBYX BUIOB (CM. puc. 38).

B 3T0i1 3amaue MbI BBIOMpaeM IBa 0ObEeKTa U3 IIIe-
CTH — 3TO MECTa B IIETIOYKE, TAe CTOSIT IBOMKHU.

Crenyronias 3agadya TpeOyeT 3HAUYNTEIILHOTO 00b-
eMa aHajn3a, 4TOObI CBECTU ee K TOM Ke 3amade o
YuCJie COYCTAHUIA.

100> H_H A
100> H_H_H

11005 K H A
100> H_H_H

+100>
+100>

E__-
H—HH

Puc. 39. PucyHox k 3amade o nenutesax uncia 100 u umc-
Jie COueTaHUM.
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3anava o gemurenax yucia 100 v ynciae coueTanmii.
“3aIoIHU OKOILIKM BO BCeX lLIEMOYKax TaK, UTOOBI
OBLIM UCTUHHBI YTBepXKIeHUs (cM. puc. 39):

* B xaxmoii menouke ciaeayoolee YMciio OOJIbIIe
MpeabIayIero Wiu B 2 pa3za, Wiu B 5 pas.

* Bce merouku pazHbie”.

KoHeuHo, 13 yciioBUsI BUTHO, YTO HAM MPUAETCS
TPU pa3a yMHOXaTh Ha ABOUKHM U 1siTepku. Ho 100 =
2*2*5*%5, Cpenu 3TUX COMHOXMTEJIE!I HYKHO BBI-
opate Tpu. MIx mpomsBenenne — uim 50, eciii MBI He
B3sIJIM IBOMKY, M TOTHA MEpBOE YMCIO OymeT JABOii-
Koii, unu 20, ecim Mbl He B3SUIM TSITEPKY, U TOTIa
MEPBOE YMCIIO OYAET MATEPKONA.

Tenepb BUOHO, UTO HayaTb MOXHO C TOTO, 4YTO
YMHOXUTH CIUHUITY Ha TBOMKY WU IISATEPKY, M 3TO
OyIeT MepBhIi 2JIEMEHT 1LIETIOYKH, a BCe pa3TUIHbIE
LIETIOYKM TIOJIy4aloTCsl BHIOOPOM NBYX M3 UYeThIpeX
MOMEHTOB, KOTJIa MBI YMHOXaeM Ha 2.

3amaya o0 JBOMYHBIX LENOYKax U yucaax Pudonay-
yn. Yucna @ubonavuu (1, 1, 2, 3, 5, 8, ...) NOSIBIISIIOT-
cs B pPa3HBIX 3a7a4ax.

“Ha3zoBeM 1IeMoYKy M3 HyJei U eNUHUIL] Kpacu-
BOI, eCIM B HEeil HET ABYX equHuUI noapsia. Haunure
BBITTMCHIBATh BCE KpPacUBBIE LIETIOYKU HYyJEei U enu-
HUL.”

DTO mpUMEp HO60l 3aJadyu, BIOJHE MOCUJIbHON
IJIsI IeTeil, eClIM OHU yXKe TIOTPEHUPOBAINChH B pellie-
HUU 3a51a4, KOTOphle “HEeM3BEeCTHO-KaK-pelaTsh”. B
3amaye eCTh HEOIpeaeIeHHOCTh. MOXHO HadaTh Jie-
JIaThb TO, UYTO TpeOyeTcs, HO Tae ocTaHOBUThes? Takast
CHUTyallMsl YaCTO BCTpevaeTcsl B paboTe MaTreMaTuKa,
KOTOPBII HAaUMHAeT paGoTaTh C HOBBIM BUIOM O0BEK-
ToB. Hago HauaTh MX CTPOUTH, MOXET IOJYyIUThCS
4yTO-TO MHTepecHoe. [1o xomay nena aeTm HaYMHAIOT
caMu GOPMYIUPOBATh BOIIPOCHI U INpemioxkeHus1. B
YeM-TO IOMOTAET YUUTEb.

ITycras 1emoyka, KOHEYHO, TTOAXOIUT: |—>.
Lemouku dauner 1 Toxe rogarcs: |-0-> u |-1->.

Llemouky daunst 2 TOOSITCA yorce He 6ce: N3 9EThIpEX
LIETIOYEeK MOAXOAST TOJBKO TpU (HaJibllie He Oyaem
MPOPUCOBBLIBATH IMHUY LIENOYKM, YTOOBI OBLJIO JIETYe
yutatsk): 01, 00, 10.

BoT kakue mosy4aroTcsi KpacuBble LIETIOYKY dau-
no 3: 001, 101, 000, 010, 100.

IMpexne yeM IepexoauTh K 1LIeTTOYKaM IJIMHEI 4,
3aJaaIuMCsl BOIIPOCOM: U3 KaKUX KPAaCUBBIX LIETTOYEK
JJIMHBI 2 U JUTUHBL 3 U KaK MOXHO ITOJTyYUTh KPacH-
BYIO 1IeTIOUKY AJuHbI 4?7 KpacuBble 1IEITOYKY JIUHBI
4 moryT 3akaHuMBaThcsd Ha 0 wiu Ha 1. Borpoc: ka-
KUe LEeMOYKM JUTUHBI 3 TT0JTyJaTcsl, €CJIM B KPaCUBOI
erouke IJIUHBI 4 oTOpocuTh TTociemumnii 0? OTBeT:
KpacuBbie. Borpoc: Bce 1u? Bompoc: Eciu y kpacu-
BOI LIEMOYKHU B KOHIIE CTOUT 1, YTO CTOUT Itepe HUM?
OTBeT: o6s3aTensHO 0. Bormpoc: Kakye HenmoyKy T -
HBI 2 oyJarcs, ecid otopocuts atu 017

HakoHel1, Bomnpoc: KakK MOJY4YUTh BCE LIEMMOYKU
IUIUHBI 4 U3 1lenoYeK UTUHEBI 3 1 27

JOKJIAJIbI POCCUMCKOW AKAJEMUU HAVK. MATEMATUKA, UH®OPMATHUKA, TTPOLIECCHI YITPABJIEHMUSA

Ilenmouku ¢ nHynem Ha koHie: 0010, 1010, 0000,
0100, 1000.

ILemmoukn ¢ exmanneit Ha KoHtle: 0101, 0001, 1001.

Bormpoc: nycTh HaM U3BECTHO, CKOJILKO €CTh Kpa-
CUBBIX LIeNOYeK IIMHEL 4 1 IiuHBL 5. CKOJILKO OyneT
KpacUBBIX Liero4eK daunbt 6?7 [lonpoOyiiTe HAliTH OT-
BET Ha 3TOT BOIIPOC, HE BBITUCHIBAS LIETTOYKU JUINHEI 6,
a MOTOM BEIIUIINTE. Tereps yKe BhIITUCHIBATh MOXK-
HO OBICTpee U HamexXHee, 0epsI LIEMOYKN IBYX IIpe-
IIECTBYIOLIMX JJIMH. Bormpoc: ckojibko OyneT Kpacu-
BBIX LleTIo4YeK WUIUHEL 10?

Jagaiite monpobyewm: 1, 2, 3, 5, 8, 13,...

Pemenne paccCMOTpeHHOII TOJNILKO YTO 3adadu
CJIOXXHO HMMEHHO CBOEM JIOTMYECKOI CTPYKTYpOI.
BOTa CI0XHOCTb IIPEOdOJIeBACTCSI PACCMOTPEHUEM
IPUMEPOB, B KOTOPBIX JIOTUKA CTAHOBUTCSI HATIJISI-
HOI 1 oueBugHOM. Korma 3To TIposicHeHre mpon30-
IIUIO, BBIIIMCBHIBAaHUE OOILET0 KOJUYECTBEHHOTO 3a-
KOHAa yXe HE COCTaBJIsICT Tpy/a.

2.9. Caoxcrocmo biuucieHuUll

YyeT pakTOpa CIOXKHOCTHA BEIYUCICHUI — 00s13a-
TEJIbHBII BJEMEHT BBIYMCIUTEIBHOTO MBIILICHUS
COBPEMEHHOTIO YejloBeKa. YMEHUE YUUTHIBATh CJIOX-
HOCTb BBIYMCIICHUS MOXET (POPMHPOBATHCS YXe B
HaYaJIbHOM IITKOJIE, CTAHOBUTHLCS YKe Ha 9TOM dTare
OMHOM U3 OOJILIINX UASH MaTeMaTUKU U UH(OpMa-
THUKM.

IMpuBenemM TpuMep, KOTOPBIiA MbI MCIIOJIb3yeM
JUISI BBEAEHUSI B IIOHSITUE CIOXHOCTHU BBIYMCIICHMIA.
VYyaummcs BTOporo Kjiacca IpeiaraeTcsi CTpaHmlia,
Ha KoTopoit nmeercsa nopsiaka 50 nzobpaxkeHuii. B
IepBOil M3 IBYX ITOXOXMX 3aAa4 ¢uUrypka, st KOTo-
poil HYXXHO HaWTU mapy, NpeabsBISETCSI cpa3y B
ycJIoBUM 3a1a4u (cM. puc. 40).

Bo BTOpoii moxoxeit 3agaye (cMm. puc. 41) Tpedy-
eTCsl HaWTH TMapy ONMHAKOBBIX (PUTYPOK, HEM3BECT-
HO, KaKX UMEHHO (Ha JIMCTe eCTh POBHO OfHA Iapa
OIMHAKOBBIX).

PemeHue aTHX AByX 3amad 3arryckaeT (OpMUPO-
BaHMe MPEACTaBICHUIT O CIIOXKHOCTU BBIUMCIICHUI, B
YaCTHOCTH, CIIOXKHOCTH Tiepedopa. B kiacce mpownc-
XOIUT 00CYXIEHME TOro, moYyeMy IiepBas 3aj1a4a pe-
III€Ha ceMu 6 Kaacce 3a HECKOJIBKO MUHYT, a BTOpas
3a TO XK€ BpeMsI HE pelmaeTcsl. DTO OOCYKIEHNE MO-
JKEeT MPUBECTU K “KAYECTBEHHBIM ™ OLIEHKAM CJIOXKHO-
CTU: “31eCh MbI UIIIEM TaKylo K¢ KapTUHKY, a 30eCh —
HETIOHSITHO UYTO MCKaTh”, “31eCh 1 OBICTPO HAIIlJIa Ta-
KYIO K€, a TaM — HEMOHSITHO, YTO CPaBHUBATh . YKe
B HaYaJIbHOM IIKOJIE MOCJIe TAKOIO “Ka4eCTBEHHOTO”
00CYXKIeHUsI MOXHO ITOIIPOCUTh MOCYUTATh, CKOJIb-
KO KapTUHOK YYEHUKY IPUIIIOCH CPaBHUTh, KOLIa
OH pellaJl IepByIO 3a1ady, 1 CKOJIbKO Hap (puUrypok
MOXKET IMOHAAOOUTHCSI CPABHUTD MPU PELIEHUN BTO-
poii. Eciiu cpa3dy IocyMTaTh HE ymacTcsi, MOXHO
B3STh MEHBIIYIO KAPTUHKY, [1e, Hapumep, 6 Gury-
pok. Ha Heit ckopee Bcero ymacTcs HaiiTH IBE OTMHA -
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65 Bor durypka:

O6Beau Takyio xe GpUrypky CUHUM.

Puc. 40. 3agaya o moncke Takoii xXe GUrypku, Kak 3agaHHas.

KOBbIX OTHOCHUTECJIBbHO 6BICTpO, IIpHU 3TOM MOZKHO CO-
CANHUTD KaXXKIYyI0 d)HrypKy C KaXIOi — Torma CTaHeT
ACHO, YTO KaXiaad Co€auHAmomad JUHUA COOTBCT-
CTBYECT OIHOMY CpPaBHCHMIO IBYX KAPTUHOK, 1 MO>KHO
6y,£[€T IIOCYUTATb CKOJIBKO CpaBHCHI/Iﬁ MOHAOOOUTCS.

3amaya o poK3ake WM npoodiema nepedopa. “Bo3b-
MeM 7 OTpPe3KOB JIMHEMKU pa3jinyHOI IJIUHbBI, paB-
HOI1 1IeJIOMY YMCITy CAHTUMETPOB — KaXXKIbIif MEHBIIIe
1 M. MoxXHO 11, B3IB HEKOTOPBIE U3 3TUX CEMU OT-
PE3KOB, CJIOXUTH JIMHENKY B 1 MeTp?”

HCHO, IIpu OJHOM Ha6ope OTPE3KOB 3TO BO3MOXK-
HO, IIpY ApYroM — HeT. Takxke SICHO, YTO IOJIYyYUTh

NOKJIAIbI POCCUMCKOMN AKAJIEMUU HAVK. MATEMATUKA, MH®OPMATHUKA, TTPOLIECCHI YITPABJEHUS

OTBET MOXXHO, IPOCTO Nepedbupast Bce MOIMHOXECTBA
COBOKYMHOCTH (MelllKa) U3 ceMUu OTpe3KOB. Bapoc-
JIBII1 MATEMATUK OBICTPO COOOPA3UT, YTO KOJTUUECTBO
MMOIMHOXeCTB OyzneT pasHo 27 = 128. Yucno He Takoe
YK OOJIBIIIOE, HO BCE K€ JOCTATOYHOE, YTOOBI IPH He-
KOTOPBIX HAOOpax OTPE3KOB IIPUIIIOCH ITOTPYIUTHCS.

HakoHel1l, MOXKHO BCTIOMHUTD, UTO Tpeajaraemast
3ajlaya — 3TO T. H. “3ajava o proK3ake”, OoHa SIBJISET-
Csl yHUBEPCAJIbHOM ITepe0opHOIi 3amadeil, T.e. HUKTO
HE yMeeT pellaTh e€¢ CYIIeCTBEHHO OBICTpee, d4eM
TOJIHBIM TIepeOOpPOM, M HEU3BECTHO, CYIIIECTBYET JIU
TaKOI CIT0cO00 OBICTPOTO pEIICHMS.
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_:_-"__-'5"_:'-'063e,u,|4 ABe O0AuHaKoBble DUrypku KpacHbIM.

B

Puc. 41. 3agaya o rmouicke IByX OMMHAKOBBIX (PUTYPOK.

IMosKkcriepuMEHTUPOBAaB € ITAJIOUKAMM HYXKHOI
JUIMHBI WIX OTpe3KaMU B IM(PpOBOIi cpee, Y4CHUKU
MOTYT TIOMBITAThCS PadbOTaTh MPOCTO C YUCIAMU —
JUTMHAMU OTpe3KOB. TaknM o0pa3oM, YISHUKHU Ta-
palllIeIbHO TPEHUPYIOTCS B CIOKXECHUM HECKOIBKMX
JIBY3HAUYHBIX YMCEJT, OCBANBAIOT UACIO ITOJIHOTO ITepe-
6opa B KOMOMHATOPHBIX 3adayax M OCO3HAIOT, YTO
Takasl mepedopHas 3agaJa gaxe Ipu HeOOJIbIINX Ta-
paMeTpax MOXeT CTaTb HEITOCUJIbHOM JJIs1 YeJIOBEKa.
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3. BAKJIIOYEHHUE

Hamr onbIT mpakTudecKoit paboThI C YUUTEISIMU U
IIKOJIbHUKAMU B TeUeHUE 00JIee YEM JIBYX eCATUIIC-
TUIA TIOATBEPXKAAET UCXOAHBIE MOCHUIKU. OrpaHuue-
HUe MaTeMaTUKU B HayaJbHOM IIIKOJE TOJbKO pYy-
TUHHBIMUA apu(PMETUIECKUMHU YITPaXKHEHUSIMU, TIO-
cJie yTpaThl, BO MHOTOM, CBOEro IepBOHAYAJILHOIO
MparMaTuyeckoro 3Ha4eHusl, CEroIHs yep>KUBaETCs
TOJIBKO MHEpLUE. DTa MHEPLIMS MOXET JIETKO pa3-
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pyLIaThCs, KOTA YYUTEIb BUIUT, YTO IETU C MHTEpe-
COM pelIaloT epedopHbIE U Ipyrue KOMOMHATOPHBIE
3amaun. boiiee cyliecTBeHHAa MHEpLMsS Ha ypPOBHE
MPUHSTHIX CTAHAAPTOB, METOIMK, U3aaTelieil yueo-
HUKOB M, HaKOHEI POJUTEsIeii, KOTOPBIX “YYMIH
MHaYe 1 BOT, MbI kK€ BhIpoCIn JitogbMu”’. Eciin Bce 3ke
OPUEHTUPOBAThCS HA IOTPEOHOCTU SKOHOMHUKU U
obmecTBa XXI Beka, TO clienyeT, BUIUMO, Hapsay C
HaKOILJICHUEM ITPaKTUYECKOIO MaTepualia, BECTU Ie-
Jaroruyeckye U3MepeHUsl, MoJIb30BaThCs aBTOPUTE-
TOM MaTeMaTU4eCKOro M Om3Hec-coooOIiectBa. Ha
5TO MOTYT YUTHU OECATUIIETUS, 32 KOTOPbIE XXU3Hb —
AxuJuiec yMAeT ellle Jaiblie OT KOkl — Yepemnaxu.

NCTOYHUK OMHAHCUPOBAHUA

HMccnenoBaHue BBINOJIHEHO ITpU (DUHAHCOBOM IOI-
nepxxke PO®U B pamkax HaydyHoOro rpoekrta Noe 19-29-
14152 mxk.
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CONSTRUCTIVE COMBINATORICS
IN PRIMARY SCHOOL MATHEMATICS
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The paper is describing the class of educational problems from the course of mathematics and computer sci-
ence for elementary school. This course has been implemented over the past decades by a team led by
A.L. Semenov. In the problems it is required to find, build, list all objects that satisfy a certain system of con-
ditions. The student conducts these activities in the visual world of the basic objects of discrete mathematics
and computer science: strings (finite sequences of symbols), bags (multisets), tables, trees, and statements
containing quantifiers. The connections of these problems with problems of computational combinatorics
(“counting the number of options”), search problems of the theory of computational complexity, with “big
ideas”, general cognitive strategies in their formation are considered. The content of education in our ap-
proach is more adequate to the context of the modern world.

Keywords: elementary mathematical education, constructive combinatorics, enumeration problems, visibili-
ty, search trees, constructionism, computational thinking, 21st century skills
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