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Ucnonb3oBaHue UrpoBbiX ¢popm opraHusaumm
y4yebHOM AeATeNbHOCTU NPU OO0y4YeHUM MaTeMaTuke

AHHOmMauyus. B cmamee npedcmaeneHbl anpobuposaHHble Ha npakmuke paspabomku
uz2posbIX hopM rpu obydyeHUU MamemMamuke, Komopbie Mo2ym 6biMb UCM01b308aHbl Ha
nirobom amarie ypoka.

Knroyeenbie crnoega: uesposbie chopMbl rpu 0bydeHUU Mamemamuke, rMpou3eodHasi rnoka-
3amernbHOU U rlo2apugmMmuyeckol yHKUUU, CHOXXemHbIe meKcmosble 3ada4qu, cooepxa-
wue 8 ycriosuu mabnuuyy.

B coBpemeHHOM Mupe, Korga opuveHTauusi LLeHHOCTEN He B Morib3y obpasoBaHus,
MOTMBaLMA yyawmxcsa K y4ebHon OesaTenbHOCTM CTaHOBUTCH OOHOM U3 MNaBHbIX U CIOX-
HbIX 3agay yuutens. Tem 6onee obocTpAeTca cuTyaums Ha ypokax MatemMaTuKu, LLKONb-
HOM npeameTe, KOTOPbIN XapakTepusyeTcsl BbICOKMM ypoBHeM abCcTpakuuum U He Bcerga
SIBHbIM MPUKNaAHbIM 3HavyeHneM. [MoaTomy yuntensam MateMaTuku Heobxoammo, npexae
BCEro, 3aMHTepecoBaTb yqallMXcd, CTUMYNMpoBaTb UX K y4ebHON OesaATenbHOCTU C NOMO-
b0 pasnuyHbIX popm, cpeacTs obyveHus.

B neparornke cuntaeTcsl UEHHbIM METOAOM CTUMYNMPOBAHUS MHTEpPECa K YYEHUIO
METOL WMCMNOMb30BaHUA PasfiMyHbIX UMPOBbIX (POPM OpraHu3auuun no3HaBaTenbHOM Aes-
TeNbHOCTU. B HEM MOryT BbITb MCMOMB30BaHbl KaK rOTOBbIE UMPbI, Tak N UTPOBbIE 0BOMOYKN
roToBOro y4ebHoro matepuana. Ypokm MmateMaTuUKM He OOMMKHbl CTaTb UCKITIOYEHUAMN, Aa-
K€ B OCHOBHOM M CTapLUEn LUKONe MOXHO obydatbes urpasi. PaccMoTpym BO3MOXHbIE Ba-
pUaHTbl UCMOMb30BaHNSA UPOBLIX POPM Ha YPOKax MaTeMaTuKU C Pas3fiMyHbIMU LEeSIsIMU.

OcobbIi MHTepec Ana Hac NPeacTaBnsalT KOPOTKUE Urpbl: NpegMeTHbIe, CHOXKETHO-
poneBbIE N UHbIE UIPbl, UCNOSTb3yeMble AN pPasBuUTUS MHTepeca K y4ebHOM OesATenbHOCTH
N pelleHnss OTAeNbHbIX KOHKPEeTHbIX 3agad. [Mpumepamun nogobHbIX 3agay BbICTynaeT
YCBOEHME KaKoro-nnmbo KOHKPEeTHOro npasuna, oTpaboTka HaBblka, KOHTPOSb Hag yCcBOe-
Huem u np. [1, c. 190].

Mpn atom popma y4ebHOM OeATEeNbHOCTU yYalMXCs MOXeT OblTb NapHOW, rpynno-
BOW KOJNEKTMBHOMW 1 MHANBMAYanbHO-060co06n1eHHOMN.

MpvBegem npumep MHAMBUAYanNbLHOM paboThbl MO MaTeMaTuke, B pesyrbTaTe KOTOPOW
yyalumecs nonyyarT PUCYHOK, NpUYeM 3a[4aHUsA COCTaBfEeHbl Tak, YTO HEBO3MOXHO 3apa-
Hee 9TOT PUCYHOK yragaTb. KoopanHatbl HamepeHHO nogobpaHbl pasHoobpasHble, faeTcs
YyeTblpe pasnuyHbiX OTBETA, CPeaAM KOTOPbIX TONbKO OOUH BepHbIM. Ecnn y yvawmxcs Bo3-
HUKHET enaHne NpocTo M3006pa3nTb BCe KOOpAMHATLI, KOTOpPblE AaHbl B 3agaHun (a nx 32),
TO HUKaKOro pUCYHKa He nony4uTtcs u Tem 6onee HEeBO3MOXHO OyaeT yragatb cpeau CTu-
XUAHOIO Mn306pakeHns pUCYHOK M3 BOCbMM KneTok. Kak npaBumo, npousBoaHasi nokasa-
TenbHOW 1 norapudmMmyeckon OyHKLMN U3y4aeTca 3MMOWN, eCTb BO3MOXHOCTb NMonacTb Ha
MeXOyHapoaHbI Npa3gHuk 14 (peBpansi, KOTOpbIA Ha3blBalOT OHEM BCEX BrOOMEHHbIX,
CMMBOJST 3TOro NpasgHuka u obin Hamu 3awmndpoBaH B pucyHke. Ecnn xxe YMK, ncnonbaye-
MbI B y4ebHOM 3aBefeHuun, npegycMaTpmBaeT ApYyryto nocrneaoBaTenbHOCTb U3YYEeHUs, TO
nony4nTb «CepAaeyko» B pesynbrate paboTbl Bcerga NpUSTHO, C BOCMUTATENbHOM TOYKM
3peHus, negaror MoXeT NO3NLMOHNPOBAaTL 3Ty paboTy Kak nocrnaHve Ansg CBOMX YYEHUKOB.
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[ns Toro 4To6bl yyalmecs 6biv 3aMHTEpPecoBaHbl He TOMbKO MOMNYYUTb PUCYHOK, HO U
B CKOPOCTU N BEPHOCTU BbIMOSTHEHUS YPAKHEHWS, MOXHO NPeasioKnTb COPEBHOBAHMS, Nep-
Bble TPW YYaLLMXCS MOSy4atoT NONOXKUTENbHbIE OTMETKM, ECINN Y HUX BCE CIOXKMITOCb BEPHO.

BapunaHTbl OTBETOB He Bcerga coaepaT npsiMoi OTBET, MHOTAA B OTBETE HEOOXO-
AMMO NpPOBECTU Npeobpa3oBaHusi, YToObl NOMYYUTb OOUH U3 NpeanaraeMblX OTBETOB, Kak
npaBumno, 3To BO3BeAEHNE B CTEMEHb UMM UCNOSIb30BaHWE CBOWCTB CTEMNEHM.

WHanemayanbHas paboTta no teme «lponsBogHasa nokasatenbHOM 1 norapuMmyeckon yHKUMN».

Llenb — KOHTpONb YCBOEHMS MpaBuiia HaxOXAEHUs NPOM3BOAHbIX MOKa3aTenbHOW U norapudpmmye-
ckom cbyHKuMn. MirpoBasa popma: ¢ MOMOLLbIO BEPHbBIX OTBETOB 3a4ad COCTaBUTb PUCYHOK.

3apaHve. Pelwns 3agayvy, BoibepuTe BEpHbIA OTBET, KOTOPOMY COOTBETCTBYET NMapa KoopavHaT, 3alUTpuxyn-
Te, KaK yKa3aHO Ha pUCYHKe, KIETKY C COOTBETCTBYIOLLMMU KoopauHaTamu. B pesynbrate nonyunte pycyHoK.
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Puc. 1. lNone dnsi cocmaerneHusi pucyHka

Pewwute 3agaun.
1 o=

a) —2e*, koopauHara (2; 2);

B) —2e2X, koopauHarta (1; 2);
2) (%) = 2

a) 6*In3, koopauHarta (6; 4);

B) 32¥In3, koopaunHaTa (5; 10);
3) (5x+1)’ _9

a) 51, koopauHaTa (6; 4);

B) 5-5%In5, koopavHaTa (4; 6);

4) () =2
a) e?In2, koopaunarta (7; 10);
B) 2x -e2*, koopauHaTa (5; 5);

)z?

a) 2*In2, koopanHarta (3; 4);
B) 1.2*In2, koopauHaTa (1; 9);

ol

5) [4

6) (7x2+1), _2

a) 2x-7*In7, xoopavHata (9; 4);

6) 2e 2%, koopauHaTa (6; 1);
r) —2e 2%, koopauHarta (2; 6);

6) 9%In9, koopauHaTa (3; 7);
r) 9%In3, koopauHarta (1; 3);

6) 5*In5, kKoopauHaTa (4; 5);
r) (x+1).5%, koopauHara (6; 1);

6) 2e2*, koopauHarta (5; 4);
r) e* +e?, koopauHarta (3; 5);

6) 42 In4, koopaunHaTa (2; 3);
r) %.42"!, koopawHara (8; 6);

6) 7<*1In7, koopanHaTa (9; 2):
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B) 7.7¢ In7-2x, koopanHata (6; 6); r) (xz +1)-7X2 In7, koopauHata (9; 9);
a) Z&e&, KoopauHarta (2; 7); 0) #e&, koopauHarta (4; 3);
X
B) #e, koopauHarta (4; 10); r) %ex, koopanHarta (10; 4);
X
8) (11X2—X) -2
a) (2x—1)-117° ¥ In11, koopauHaTa (5; 7); 6) (x2 —x)-11x2-x-1|n11. koopauHara (7; 5);
B) 17%°~*In11, koopanHata (10; 1); r (Xz _x)-llxz‘x‘l, koopauHara (5; 10).
BepHble oTBeThI: 1T, 26, 3B, 406, 5a, 68, 70, 8a.
y“
10 !(10;10)
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of1]2[3|4|5|6[7[8|9]10]X

Puc. 2 Obpasey pucyHka

3amMeTuM, YTO BapmaHTbl OTBETOB NOA0OPaHbl U3 TUMUYHBIX OLLUMOOK yYaLLMXCS.

AnpobupoBaB npeacTtaBneHHyo paboTty Ha 76 yyawmxcsa 11 knacca B TKOY «Bonro-
rpagcKknin nvueny, NonyvYunn MHTepecHble pesynbtaTtbl. [MonHOCTBIO cnpaBunnck ¢ pabo-
TOM W MOMyYMnn BeEPHbIA PUCYHOK BCEro ABa 4enoBeka, TO ecTb 2% OT BCen rpynnbl
yyacTHUKOB. 7% y4awmxcsa BooOLle He cnpaBunuchb C 3agaden no npuynHe niioxmx 3Ha-
HWA NO TeMe «NPOU3BOAHAA NOKasaTenbHOW 1 fiorapudmmyeckon pyHkunny. OcTanbHble
90% caenanu TUMUYHY OWKMBKY NNKn 3aTpyaHUNIMCL B Nnpeobpa3oBaHU HanOEeHHOro Bbl-
paKeHns — NPOM3BOAHON, YTO CKOpee roBOPUT HE TONMbKO O HEAOCTATOYHbIX 3HaHUAX NPO-
N3BOOHOW, HO U O HEBHMMATENbHOCTU U HE A0CTATOYHO MPOYHbLIX YMEHUSAX BbINOSHATb
npeobpasoBaHUs norapnpmMuUYecKknx n nokasaTesbHbIX BbIPaXKEHUN.

OpHako npoBefeHHasi pabota nmena NoNOXUTENbHOE BANAHWE HA yYaluxcs, MHO-
rme ObInNy 3anHTEpecoBaHbl TEM, YTO paboTa HecTaHAapTHas, UM XOTENOCb MNONY4nUTb pe-
3ynbTaT — PUCyHOK. MHorne 6bIniv 03agadeHbl TeEM, YTO NPOU3BOAHYIO HALLMW MO NpaBu-
ny, a Takoro oTBeTa He 0BHapPYXXMnK B NPeasIOKeHHbIX, 3TO CNOCOBCTBOBANO MOUCKY Npu-
YMHbI Takoro HecosnageHusi. [lo3aToMy nocne TOro, Kak BCe caanu CBOW pes3ynbTaThl,
yyalwmecs 3axoTenn HeMensieHHO Yy3HaTb BepHble OTBETbl, KOSMEKTUBHO OHU Obinn
HangeHbl 1 BCe NPUYNHBI 3aTPpyAHEHNIA pa3obpaHbl.

Ewe ogHUM npvemMom MCnonb3oBaHWUS UrPOBbLIX (POPM Ha ypoke MOXeT ObiTb UC-
Nnosib30BaHWe CHOXKETHbIX 3a4ad ¢ uctopmyeckon pabynon. dopma paboTbl rpynnosas unm
napHas. pynnbl MOryT paboTtaTb B Ka4yeCcTBe CTaTUCTOB WU apXvMBapuyCcoB, BOCCTaHaB-
nmeBaroWmx gaHHble. Kaxgasa rpynna nonydaeT 3agaHue, paboTa BbIMOMHAETCA Ha Kade-
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CTBO M ckopoCTb. OCOBEHHOCTb CHOXKETHbIX 3a4ay B TOM, YTO B (DOPMYNMPOBKE 3a4ayn Co-
AepXxutca Tabnuua faHHbIX, U BCe JaHHble pearnbHble. Yyawmmcsa HeobxogmMmo BoccTa-
HOBWTb JaHHble BCen Tabnuubl.

MpuBegem Npumep Takux 3agad ¢ uctopudeckon cabynon r. Bonrorpaga, KOHKpETHO

no AaHHbiM CTanuHrpagckon 6utebl [2].

3apgava 1. 3anonHute Tabnuuy (taén. 1)%.

Tabnuya 1
MoTepun nu4yHoro coctaBa KOro-BoctouyHoro n CtanuMHrpanckoro
(2-ro chopmupoBaHus) chpoHTOB

Budbi nomepb Odhuyepsbi CepixxaHmsbI Condamsbi Bcezo
$ | Yovmomymepnora | Konmuectso 6 194 12 505 ? 66 331
E s 3Tanax caHuTapHou % 5
s 3 aBaKyaLu o K notepam : 19,44 19,16 ?
& HeBoeBbie noTe KonunyecTso ? ? ? ?
o 2 P "% k notepsam ? ? ? ?
§ Mponano 6e3 Be- | Konuyecto ? 20 259 ? ?
q CTW, nonano B nneH | % K notepsam 30,05 ? 30,30 ?
o PaHeHO, KOHTYXe- KonuyectBo ? 29 092 ? ?
T3 HO, 06OXOKEHO % Kk noTepam 44,46 ? 43,62 ?
R 336 KonunyecTtBo ? ? 7 651 10 077
§ § aboneno % K noTepsim ? 2,19 ? ?
T E 06 KonunyecTso ? ? ? ?
) MOPOXEHO % K noTepsam 0,04 ? 0,17 0,14

Bcero noTtepb Konu4yecTtBo 29721 ? 248 553 342 600

3apava 2. 3anonHute Tabnuuy (Tabn. 2).
3apauva 3. 3anonHute Tabnuuy (tabn. 3). O konoccaneHon paboTte Thina B CTanuH-
rpagckon GUTBE MOXHO CyAUTb MO AaHHbIM U3 Tabnuubl.

Tabnuya 2
MoTepu nnyHoro coctaBa Bomxckon cnotunum
BudbI nomepb Odpuuyepsbli Cmapuluhi, Mampoce, Bceeo
cepxxaHmbl cosidamabli
) YouTo 1 ymeproHa | - Konuyectso ? 65 ? ?
§ aTanax caHuTapHom .
£ 3 aBakyaLmm Yo K NOTEPSM 31,16 ? ? 28,60
'é_ g: Mponano 6e3 Be- KonnyecTBo ? ? ? ?
§ Q e, Sﬁgﬁno B % K NOTepsimM ? ? ? ?
o HeGoeBbie noTenN Konnyectso 21 ? ? ?
\Q P ™9 k notepam 2 27,15 2 20,82
, @ 3| PaHeHo, KOHTYxXe- KonunyecTso ? 77 ? ?
33 &  Ho, oBosoKkeHO % K NoTepsiM 39,13 ? ? 34,07
S & § 3a60neno KonnyectBo 1 2 ? 5
EC % K noTepam ? ? ? ?
Bcero nortepb KonuyecTtBoO 138 221 ? 951

1 3oecb u ganee gaHHble nybnukyoTes no: pud cekpeTHocTn cHAT. MNoTepn BoopyxeHHbIX cun CCCP B Bon-
Hax, 60eBbIX OENCTBUSAX N BOEHHbIX koHdnunkTax. Moa obuw. pea. I.®. Kpusoweera. M.: BoeH. n3a-so, 1993.
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Tabnuya 3
Pa6oTa Tbina B CtanuHrpaackomn outee
Pa6boma mbina PaHeHbIx (mbic.) BonbHbIx (MbIc.)

OkasaHa MeguLMHCKasA A. Ha 15 meHbLUe, 4eM cymMma Bcex B. Ha 22 Gonbiue, Yem [

nomMoulb ocTanbHbIX yncen 1abnuubl (A — K)

OBaKyupoBaHo 3a npe- B. 35 I 64,3% or B

aenbl PPOHTOB
na.

Bos3BpawieHo B 4acTtu E. OtHocutcsikak 1:1c¢c B

Bornbuwe B Ha 39

HanpaBneHo B KOMaHAbI
BbI340paBNMBaloLmX, XK. B 4 pa3a meHbluUe, yem b 3. CocraBnset 28,9% ot I
Ans otabixa B caHaTopumn

3aee3eHo ueHmpasnu3oeaHHO U

3a20MmoeJsIeHO U3 MECMHbIX U3pacxodoeaHo (mbic. m)
MpopoBonbcTBME cpedcme (mbic. m)
n. K. 180, 4yto coctaBnseT 94%% ot

Mpennoxue Takue 3agadn yvyawmmcs, Mbl BbINM NPUATHO yAMBIIEHBI TEM, YTO Yyya-
lwmecsa obbIYHO He NPOSBMSOLNE MHTEpeca K MaTemMaTuke Oblfiv akTUBHbI, 3aUHTEPECOo-
BaHbl, paboTtanu oo nonyyeHus pesynbTtaTta. Ecnun e nm He xBaTano 3HaHWUn, TO 3ajaBa-
N BOMPOCHI y4alLMMCsl, KOTopble, N0 UX MHEHWUIO, AOSMKHbI ObINK 3TO 3HaTb. Bee yyalume-
cs crnpaBunucb ¢ paboTon, npoaHanuanpoBanu pesynbTaTbl C TOYKA 3PEeHUsT KU3HEHHOW
CUTyaunn, OCO3HaNN Kakue KoroccarbHble NOTEPU HECM Hawmn BONLbI, Kakytd HEMbICIN-
Myt0 paboTy BeNnu TPY>KEHUKM Thina BO BpeMa CTanuHrpazackon ouTebl.

Takum obpasom, Ucnonb3oBaHME UrpoBbLIX OPM OpraHmn3aumm y4ebHon aeaTernbHo-
CTW npu 0BydeHnn matemaTuke cnocobCTBYET He TOSMbKO Jy4ylleMy YCBOEHUIO MaTtemaTu-
4YeCcKoro matepmana, Ho 1 MOTUBaLMN N3y4eHUs MaTeEMaTUKU.
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