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. B. Kuceavruxof

AHHOTaUMA

B cTaTbe mMccnepyeTca akTyanbHaa npobaema MeToanKu
0byyeHns maTeMaTKe B OCHOBHOW LIKOJ/IE — BblABAEHWNE
M aHaNU3 YCTOMUYMBBIX OIMOOK yYaLMXCA NPU PeLleHnn
CHOXKETHbIX MaTeMaTHMyeckux 3agauy. Llenb ctaTbm — usyye-
HMe NOrpewHOCTEN yYaLLUMXCA NPU PELEHUN CHOXKETHbIX
33,34 OCHOBHOTO roCyapCTBEHHOIO 3K3amMeHa Nno mare-
MaTUKe B OCHOBHOW LLKO/Ie M HA 3TOW OCHOBE BbiAB/IEHME
YCTONYMBbIX OLUMBOK yYaLLMXCA OCHOBHOM LWKO/bI, MOUCK
nyTen Ux NpeaoTBpaLLEHNA U UCNPABAEHUA B Aa/lbHEN-
wem obyyeHUU. Mcnonb3oBaHbl TEOPETUYECKME U IMMU-
puyeckne MeTogbl: aHanU3, CUHTe3, obobLieHMe, 3KC-
NnepTHble OLEHKW. YKa3aHO BAUSAHME YCMELWHOro pelue-
HUA CIOXETHbIX 3343y Ha pasBUTUE aHaNMTUYECKOro
MbILWNEHUA yyawmxca. MpoaHanM3nMpoBaHa COBPEMEH-
HaA Hay4yHo-negarornyeckas auMtepatypa no npobneme
06y4YeHMA peLLeHUIO CIOMKETHbIX MaTeMaTUYECKMX 3a4ad
B OCHOBHOW WKone. MpueegeH 0630p oTeYeCTBEHHbIX U
3apybeXKHbIX UCTOYHMKOB. OXxapaKTepu3oBaHbl CHOXKET-
Hble 3a4a4u, NPeAcTaBNeHHblIE B KOHTPO/bHO-U3MEpPU-
Te/IbHbIX MaTepuasiax OCHOBHOMO rOCyAapCTBEHHOIO 3K-
3ameHa. OnncaH CTaTUCTUYECKUIA MHCTPYMEHT, NO3BO/IA-
IOWMA NpoaHanM3MpoBaTb pacnpeneneHne OTBETOB
YYAaCTHMKOB 3K3aMeHa Ha pas/vyHble TUMbl 33agay —
«BEep OTBETOB» YYACTHWKOB 3K3ameHa, ero ¢yHKUuM,
cneunduKa NoCcTPoeHMs, NPUMepP NPUMeHeHUA. YKa3aHbl
OCHOBHbI€ YCTOMYMBbIE OWWNOKM NPU PELUEHUMU CHOXKET-
HbIX 33434 B OCHOBHOW LWKOJ/ie: HENpaBuibHOE NOHUMa-
HWe yC/IOBUA 3a4a4n, HEBEPHbIN BbIbOp meToda pelle-
HUS, OLUMOKK B BbIYUCIEHUAX, HEYMEHME NPOBEPUTH Npa-
BM/IbHOCTb pelleHunA. YKasaHbl metoguyeckme ocobeH-
HOCTU OCYLLECTBNAEHUNA MPUKUAKN NPU PeLleHNN CIOXKeT-
HbIX 3aga4. MNpeanoxkeHbl adpdeKTUBHbIE cnocobbl npe-
0Z0/1eHUA OWMOOK B MOHMMAHWUK YC/IOBUA CHOXKETHOM 3a-
[aun: aHanu3 U CTPYKTypupoBaHME MHPOpMaLMK, YTe-
HKWe 324,341 BC/IYX, 3aNNCb KNHOYEBBIX @aHHbIX, UCMO/b30-
BaHWe NMPMMEPOB W aHa/MOrMN, NOLWAroBbIN MNaH peLle-
HWSA, NPaKTMKa U NOBTOpPeHMe, obpaTHaA CBA3b OT yuu-
Tens. YKasaHbl OWKNBKN B BbIYMCAEHUAX KaK 0AHa M3 ca-
MbIX PAcipPOCTPaHEHHbIX MPO6.1eM NpU PELLEHUN CIOXKET-
HbIX MaTemaTUyeckux 3agay. OTpakeHbl cTpaTernm anas
MWHUMM3ALMU BbIYUCIUTENbHBIX OWWBOK: NpaBuabHan
OpraHusauma BblYUCAEHUI, NPOBEPKA NPOMEKYTOUYHbIX
pe3ynbTaToB, ABOMHAA NPOBEpPKAa OKOHYaTeNbHOro pe-
3y/bTaTa, MCNOMb30BaHWE 06paTHbIX onepauui, npak-
TUKa W TPEHWPOBKA, KOHLEHTpaLMA U BHUMaHUe, uCc-
No/ib30BaHWE TEXHONOTNM, OByYeHNEe U KOHCY/bTauuu.
OTparkeHbl NOAXOAbl K HAaX0XKAEHUIO ONTUMabHbIX Me-
TOAOB pelleHus 3afa4y. TeopeTMyeckas 3Ha4MMOCTb UC-
CcnefoBaHUA COCTOUT B PAa3BUTUM MOHATUA KyCTOMYMBbIE
OWNBKM B pelieHnn 3aga4». HoBu3Ha uccneaoBaHMA Bbl-
pa)kaeTcA B BblaeneHUn cneunduyeckmx YCTONYMBLIX
OWMOBOK MPU PEeLIeHUU CHOXKETHbIX 3aday U MeToaude-
CKMX NOAXOA0B K YCTPAHEHUIO OLLIMBOOK.

KnioueBble cnoea

MaTeMaTMKa, OCHOBHAA LWKO/A, CHOXKETHble 3a43auu,
OWKMOKK yyalmxcsa, npeaoTspalLeHme OWnBOoK, ycTonym-
Bble MaTeMaTUyecKne OWMOKK, NMPOLLECCHbIA NoAXon K
obyyeHuto

bnaropgapHocTu

ABTOp BbipaykaeT 6aarogapHOCTb 3KcnepTam AnTamckom
KpaeBon NpeameTHON KOMUCCUM NO NPOoBepKe 3a4aHui
C pa3BepHyTbIM OTBETOM OCHOBHOMO FOCYAApPCTBEHHOMO
3K3ameHa No MaTemaTuKe 33 NOAroTOBKY IMNMpPUYECcKon
6a3bl MccnesoBaHUA.

Abstract

The article examines a topical problem of teaching meth-
ods in mathematics in basic school — identification and
analysis of persistent students’ errors in solving plot-
based mathematical problems. The aim of the article is to
study the errors of students in solving plot-based tasks of
the main state examination in mathematics in basic
school and, on this basis, to identify persistent errors of
basic school students and search for ways to prevent and
correct them in further education. Theoretical and em-
pirical methods are used: analysis, synthesis, generaliza-
tion, expert assessments. The author notes the influence
of successful solution of plot-based tasks on the develop-
ment of students' analytical thinking. Modern scientific
and pedagogical literature devoted to the problem of
teaching to solve plot-based mathematical tasks in basic
school is analyzed. A review of domestic and foreign
sources is provided. Plot-based tasks presented in the
control and measuring materials of the main state exam-
ination are characterized. The article describes a statisti-
cal tool that allows analyzing the distribution of exam
participants’ answers to various types of tasks: a “fan”
(range) of exam participants’ answers, its functions, spe-
cifics of its construction, and an example of its applica-
tion. The article specifies the main persistent errors in
solving plot-based tasks in basic school: incorrect under-
standing of the problem statement, incorrect choice of
solution method, calculation errors, and inability to check
the correctness of the solution. The article specifies
methodological features of implementing an estimate
when solving plot-based tasks. The article suggests effec-
tive ways to overcome errors in understanding the con-
ditions of a plot-based task: analyzing and structuring in-
formation, reading the task conditions aloud, writing
down key data, using examples and analogies, a step-by-
step solution plan, practice and repetition, and feedback
from the teacher. Calculation errors are indicated as one
of the most common problems in solving plot-based
mathematical tasks. The article reflects strategies for
minimizing calculation errors: correct organization of cal-
culations, checking intermediate results, double checking
the final result, using inverse operations, practice and
training, concentration and attention, using technology,
training, and consultations. The paper also specifies the
approaches to finding optimal methods for solving tasks.
The theoretical significance of the study consists in the
development of the concept of "persistent errors in solv-
ing tasks". The novelty of the study is expressed in the
identification of specific persistent errors in solving plot-
based tasks and methodological approaches to eliminat-
ing errors.

Key words

mathematics, basic school, plot-based tasks, student er-
rors, error prevention, persistent mathematical errors,
process approach to learning
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BBenenme / Introduction

CroxeTHble (TEKCTOBbIE) 3aJaul — BaXXHBIVI MHCTPYMEHT Pa3BUTHMS MaTeMaTN4IecKOro
MBIIIUTEHVISI, OHV SIBJISIOTCS. 3HAYMMOM YacThIo 0OydeHsI MaTeMaTVKe B OCHOBHOTVI IIIKOJIe,
uro orMedaet B. A. Taymurep [1]. Takme 3amaum yuat nprMeHsTh abCcTpaKTHBIE 3HAHWS B
peasIbHBIX CUTYaIMsX, U4TO, B 9acTHOCTH, oTMeuaet T. V1. TpyHraesa [2]. OmHako MHOrME
YUYeHVKV CTAJIKMBAIOTCS C TPYJHOCTSIMY TPV BBIIIOJIHEHW Y PellleHNVI CIOXKeTHBIX 3ajiad, UTo
MPVBOANT K BO3HMKHOBEHMIO YCTOVYMBBIX OIIMOOK. DTN OIIMOKIM MOI'YT KacaTbCs Kak I10-
HVMaHVIA YCJIOBUM 3a7a4uy, TaK U HPVIMeHeHWs IPaBWIbHBIX METOIIOB perleHvI.

B coBpeMeHHBIX yCII0BMSIX BHeIpeHMSI 00beKTMBHBIX (POPM OLleHVBaHM pe3yJIbTaToB
oOyuaromyxcs, TaKMX KaK OCHOBHOV T'OCYJIapCTBEHHBIN 3K3aMeH, eVHBIN TOCyaapCcTBeH-
HBIVI 5K3aMeH, ITOSIBJISIeTCSI OOIIMPHBIV SMIVPUYIECKMT MaTepyal JaHHBIX, aHaJIN3 KOTO-
PBIX MO3BOJISIET BBISBUTH OCHOBHBIE TEHIEHIVM B YCBOEHUM y4eOHOTrO MaTepmasa yda-
muxcs, uTo orMedeHo V. B. KuicesrbHukoBbIM [3]. B HayuHO-MeTOmdecko mmreparype, B
vactHocT I'. A. AjtacrapoBovi, OTMedYaroTCsl TUIIVMYHble IOIPeITHOCTY PV BBIITOJIHEHUN
pellleHNn 1 pa3/IMYHbIX TUIIOB 3a71a4 [4], My Ty BEIIIOJIHEHS IIpeayIpeXXaatolIX 1 KOppeK-
TUPYIOLIVIX AeVICTBUI IO MTOraM KOHTPOJIBHO-OLIEHOYHOV AedTeIbHOCTH. Ha ocHoBe BbI-
BOJIOB M3 aHaJIN3a IIOrPEITHOCTEN MOXKeT peasIM30BbIBaThCs ITPOIIeCCHBIN TIOIXOT K 00y de-
HUIO MareMaTuke, ImpemioxenHs1 V. B. KucenpamkoBemM [5]. B maHHOM cTaThe MBI pac-
CMOTPMM HanboJIee pacIpocTpaHeHHbIe TUIIBI OIIMOOK, BCTPEUAIOIIMXCS Y YUaIIXCs OC-
HOBHOVI IIIKOJIBI, a TaKXXe IIPeJIOKVM MeTO[bl Il UX ycTpaHeHwus. [JId BbIABIIEHUs I10-
IPeIIHOCTeN y4allyIXcsl VICIOIb30BaJICsl BeCb MacCUB Pe3yJIbTaTOB OLIeHMBaHWS pelIeHit
3aJ1a4 OCHOBHOI'O TOCY[IapCTBEHHOIO 5K3aMeHa Ha YpOBHe pervoHa AJITaviCKU Kparl.

YcrentHoe pertieHe CIOXETHBIX 3a7lad CIIOCOOCTBYeT Pa3BUTUIO aHAIUTUYECKOTO
MBIITUIEHMS YUaIIXCsl, UTO OTMeueHO B mcctegoBaHum A. O. Kengnbexoson [6]. AHaimTm-
JecKoe MBIIIUIeHNe — 3TO KIII0UeBOV HaBbIK, HEOOXOIVIMBIV [IJIs1 YCIIEITHON y4eObl, paboThI
¥ TIOBCeqHeBHOM Xn3HN. OHO IIOMOTraeT HNpVHVMATh OOOCHOBaHHBIE peIleHVIs, pellaTb
CJIOXKHBIE 3a7lauy M BUAEeTh cuTyauuio B 1esioM. K criocobaMm pasBuTis aHaJIMTUYECKOrO
MBIIIUIEHVISI MOJKHO OTHEeCT: pellleHVe MaTeMaT4ecKIX 3ajiad, B TOM 4ycjle TOJIOBOJIOMOK;
YTeHVie HayYHOV JIUTepaTypbl, y4acTe B IVCKYCCUSIX; KPUTUYeCKM aHaJIn3 MHPOpMaLm
u 1ip. ITpoanammsuposantoe V. B. ITtuireiHoM [7] comepskaHme CIOXKeTHBIX 3aay B ITKOJIb-
HBIX yueOHMKax 110 MaTeMaTyKe IIpeIoCTaB/IsgeT BO3MOXHOCTY Pa3sBUTHS aHAIUTIYECKOTO
MBIIUIeHNMs yJalmxcs. PeryssipHasd IpakTHKa ¥ IOCTOSHHOe CTpeMJleHle K caMOCOBep-
IIIEHCTBOBAHMIO IIOMOTaloT Pa3sBUTh aHAJIUTUYECKOe MBIIIUIEHVe M JOCTUYb BBICOKMX pe-
3yJIBTATOB B JIIO0OVI cdepe IesiTelIbHOCTIL.

OcHoBHasl 11eJ/Ib HaCTOSIIero MCCIeI0BaHNs — BbIgBJIEHe YCTOMYMBBIX OLIMOOK y4a-
IIVIXCS TPV PeIIeHMM CIOKeTHBIX MaTeMaTVYecKVIX 3a71a4 B OCHOBHOVI IIIKOJIe C yYeTOM aHa-
JIi3a SMIIMPUYECKOro MaTepuala OCHOBHOIO IOCyJIapCTBeHHOIO 3K3aMeHa. /locTvrkeHIro
OCHOBHOVI 11eJIV1 VICCJIe[IoBaHMe CIIOCOOCTBYeT pellleHre CIe[IyIoIX ero YaCTHBIX 3a7ay.

1. TeopeTrwdeckun aHajW3 COBpeMEHHOV Hay4HOV IICHXOJIOTO-IIe[IarorM4ecKon u
MeTOIYeCKOVI JINTepaTyphl 110 IIpobsieMe 0OyUYeHIs PellIeHIIO CIOKeTHBIX 3a/Jad B OCHOB-
HOVI ITIKOJIE.

2. BergBieHMe OCHOBHBIX BUIOB YCTOVMUMBBIX OLIMOOK IIPV pelIeHUM y4YallMUCs
CIO)KETHBIX MaTeMaTHN4ecKIX 3a/Ja4 B OCHOBHOM 00111eM 00pa3oBaHMIL.

3. PaspaboTka MeToaMUecKMX IIOOXOHOB ISl IIPeOoJIeHNMs YCTOMYMBBIX OLINOOK
IIpY peleHny yYaIIyMICs CIOKeTHBIX MaTeMaTU4ecKrX 3a1ad B OCHOBHOM o01ieM obpa-
30BaHU.
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O030p nureparypsl / Literature review

B coBpemeHHOVI Hay4dHO-IIeJarornM4eckovi JiMTepaType HPVIMEHSIOTCS pasIdHbIe
TTO/IXO/IBI K TIOHATMSIM «CIOJKeTHasI 3a/jada», «TeKCToBas 3a/javua». BeroepeM 3a OCHOBY ciie-
Ayrolee orpenesieHne: TeKCTOBOV 3ajiavuelt Ha3bIBaeTCs 3ajlava, B KOTOPOV 3aBUCUMMOCTD
MeXTy yCIIoOBMeM 1 TpeboBaHmeM cpopmyrmposaHa cstoBamu. Bater 3a H. C. ITogxomosont
u B. V1. Creryposomn [8] oz croxxeTHOM 3amavert OyeM MOHMMAaTh TEKCTOBYIO 3a7a4y, B KO-
TOPOVI OIIMICAaHBbl HEKOTOPBIe peaIbHble VJIM BHIMBIIIUIEHHbIe HeaOCTpaKTHbIe OOBEKThI, OT-
HOIIIeHVs MeXIy HUMM ¥ MX KOJIMYeCTBeHHbIe XapaKTePUCTVKN C 1eJIbI0 YCTaHOBJIEHVIA
HOBBIX OTHOIIIEHUI MeXy 0ObeKTaMM, Bya 3TMUX OTHOIIEHUN U VX KOJIMYeCTBeHHBIX Xa-
PaKTepUCTUK, VIV AOKa3aTe/IbCcTBa OTCYTCTBYA TaKVMX OTHOILIEHWUVI, VUIM HaXOXIeHV I0-
CJIe0BaTeIbHOCTY TpeOyeMbIX JIeVICTBUTA.

B nmeparorvueckmx vccreoBaHMAX OTAENIBHBIX aBTOPOB, B yacTHOcTH H. C. ITogxomo-
somt 1 B. V1. CHeryposoi1 [9], paccMaTpmBaloTcs OTaeIbHbIe (PYHKIIMUV CIOKETHBIX 3a/1a4 B
IIIKOJIBHOM Kypce MaTeMaTWKI:

— 1puoOpeTeHNe U 3aKpeIUIeHe YMeHU 1 HaBbIKOB 00y YaroIXCs;

—  yJyd4lleHMVe KadecTBa IO3HaBaTeJIbHBIX ITPOLIECCOB: OLIYIIEeHMs VI BOCHPUATH,
BHVIMaHMSI, ITaMsITV, BOOOpakeHVs VI MBIITUIEHMSL.

@opMmpoBaHe MIPOBO33PEHIS yUaIxXcs KaK (YHKIVSA CIOKeTHBIX 3a/1a4 B 00y de-
HyM yKaszaHo B pabore JI. B. Illestexoson [10]. Peaym3atmst Takoit pyHKINM IPeACTaBIIIeT
oco0Ooe 3HaUeHIe B YCIOBMSIX pea3aliii COBPeMeHHBIX 00pa3oBaTeIbHBIX CTaHIAPTOB.
IIpencrapiieHHBIE BBIBOBI MMEIOT 0CODOE 3HaUeHNe B KOHTEeKCTe T'yYMaHUTapy3aliy MaTe-
MaTUYeCcKoro oopasoBaHMs.

PasmruHble THUIOIOIMN M KIacCUUKAIIMM CIOKETHBIX 3a7ad OTpakeHBI B paboTe
B. A. Daymurepa [11]. Crienmdnraeckmie 0cOO€HHOCTY METOAVKI 00yUeHMs peleHnIO CIo-
JKETHBIX TEKCTOBBIX 3a/la4d B OCHOBHOII IIIKOJIe B cBoell pabore mpmsoanT B. A. JarHrep
[12]. O. IT. Illaposa [13] paccmaTpuBaeT 1erecooOpa3HO HOoA0OpaHHbIe CIOKETHBIE 3a1ault
B oOydeHmM MareMatuke. CrenydrKy oOydeHMs CIOKETHBIX 3a7lad B HaYaJIbHOV IIIKOJIE
nonmMedaet J1. B. Illesexosa [14]. ITockosbKy croskeTHBIE 3afjauy HauMHAIOT U3Y4daThCs B
Ha4JaJIbHBIX KJIaccaX, y>ke Ha 3TOM 3Talle 00pa30BaHsI CIOKeTHBIE 3a1auM SIBJIIOTCS OOBeK-
ToM m3yudeHms B ucciienosanuu J1. B. Illesrexosa [15]. PaccMaTpuBaemble B juTepartype TH-
TIOJIOTUV M KJIaCcCUPUKAIMY CIOKeTHBIX 3alayu YUYUTHIBAIOT pa3/IMyHble 3Tallbl 0OyueHvIs
TaKVM 3a7jadaM B IIIKOJIBHOM Kypce MaTeMaTVKIL.

C. V. Isiuenko paspaboTasia OCHOBHBIE METOIbI pelleHNs CIOKeTHBIX 3a7iayd 1 VX B3a-
VIMOCBS3b B IIIKOJIBHOM Kypce MaTeMaTuku [16]. VlaTerpatinm ajirebpandeckoro u reoMer-
pUYecKoro MeToI0B B IIpollecce 0OydeHMsI MaTeMaTHKe B IIIKOJIe ITOcBsIeHbl padoTst J1. C.
Karmkaesorn [17]. MeTozpl pelieHnsl CIOKeTHBIX 3alad TeCHO CBSI3aHBI C pa3BUTHEM IIpef-
CTaBJICHUVI O IPVIMEeHeHUV MaTeMaTU4ecK/X MeTOMOB IIPpV MCC/IeJOBaHUN Pas/INYHbBIX 3a-
KOHOMePHOCTeVI He TOJIbKO B MaTeMaTVKe, HO ¥ B CMeXXHBIX IVCIIUIUIMHAX.

Brenpenme coBpeMeHHEBIX pefiepaibHBIX TOCYapPCTBEHHBIX 00pa3oBaTeIbHbIX CTaH-
JapTOB 1 reHes3uc TpeboBaHMs 0OIIlecTBa K pe3ysibTaTaM 0Opa3oBaHVIs IIPVBEIIN K ITOBBIIIIe-
HUIO aKTyaJIbHOCTV MeTOOMYeCcKOV Ipo0sIeMbl JOCTIDKeHMS MeTallpeIMeTHBIX pe3yJIbTa-
TOB 00yueHMs, ykazaHHbIX B. A. Tecrosbim [18]. T. JI. brimHoBa mpmMBOAUT IIpyMepHI 3a/1a-
HUI K CIOKeTHBIM 3aJjadaM [0 MaTeMaTuKe Ha popMupoBaHMe PeryJIATUBHBIX YHUBEp-
CaJIbHBIX yueOHBIX JIeVICTBII y oOyuarommxcd [19]. VIHTepec BBI3BIBAIOT IIpeiCcTaBIIeHHBIE
O. B. AKyJ10BOVI BOSMOXXHOCTV KOHCTPYMPOBaHM CUTYallVIOHHBIX 3a7la4 ISl OLleHKV KOM-
nereHTHOCTM yaarmyxcs [20]. Takoit mogxom MoXKeT aKTMBHO IIPUMEHSIThCS B ITpoliecce UTO-
rOBOVI aTTecTallyl IIKOJILHVKOB I10 IIpeIMeTYy.
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C mo3mumii negrarorn4ecKomt IICUX0JIOTMY OLIeHKY cPOpMMUPOBAaHHOCTY II03HaBaTe Ib-
HBIX V1 PeryJIITMBHBIX MeTallpeIMeTHBIX KOMIIEeTeHIIVI BbIITYyCKHMKOB Ha4aJIbHOV IIIKOJIBI
P peleHn CEOXKeTHO-JIOTMYecKMX 3afa4 paccMatpmsaeT A. 3. 3axk [21]. Yuer uaausuy-
JIBHBIX BO3PACTHBIX IICMXOJIOIMYECKMX OCOOeHHOCTeN MIKOJIbHMKA IIprodpeTaeT ocoOyo
3HAYMMOCTb B VICCJIeJIOBAaHMV IIPVUYUVH IOSABJIEHNMS OLIMOOK B 1eATeIbHOCTH YYaIIMIXCS.

[TpobGriema oOydeHMsI pellleHMIO MaTeMaTUUeCKMX CIOKETHBIX 3aflad aKTyalbHa He
TOJIBKO B POCCUVICKMX, HO U B 3apyOeXXHBbIX 0Opa3oBaTeIbHbIX opranmsanysix. C rmcuxosormde-
CKVIX TIO3MIIWIL paccMaTpuBaeT cloxkeTHbIe 3araun J1. M. ®puaman [22]. I'ymanmTapmsais
ryMaHM3aIlMs IIKOJIBHOTO MaTeMaTidecKoro oOpa3oBaHMs CITOCOOCTBYET PasBUTMIO MeTO-
JVIKVI OOy UeHVIsI pellIeHIIO CIOKeTHBIX 3a71ad, UTo IofaMedeHo B pabdote E. @. dedutoson [23].

VHTepecHb! pa3pabOTKM METOAMUIECKIIX 0COOeHHOCTe O0yUeHVs B YCJIOBISX Pa3BepThl-
BaHVIS JIVIHMY CEO’KETHBIX 3alad B OCHOBHOV IIKOJIe, IIpezicTaBiieHHble E. . Medruioson [24].
O. H. Hosuxosa mpoBeJia mccieioBaHms 110 (popMypoBaHIIO MaTeMaTUeCKOV IPaMOTHOCTM
IpY OOy4YeHMM IITKOJIBHUKOB 5-6-X KJIAaCCOB PeIeHNIO CIOKEeTHBIX 3a/Jad Ha 3aHATVSIX BHe-
ypousron gesrensHocTH [25]. T. VI. TpyHTaeBa B cBomx paboTax IIpOBOOUT M3y4deHIie MeTOV-
YeCcKMX IIOJIXOA0B K Pa3BUTUIO JeTyKTVBHOIO MBIIIUIEHVIS C IIOMOIIIBIO CEOJKETHBIX JIOTUeCKIIX
3amav [26]. YkasaHHBIe MccIenoBaHMs OOYEPKMBAIOT OCOOYIO 3HAYMMOCTD (POPMUIPYEMBIX
YMeHUV pellaTh CIO)KeTHBIe 3a/laull 11 Pa3BUTVA IPaMOTHOCTH YUaIllVIXCS.

Tpenn pactmpenus cpepsl MCIIOIb30BaHMS MH(POPMAILIMIOHHBIX Y1 KOMMYHVKALVIOH-
HBIX TeXHOJIOTMV 3aTPOHYJI METOAMKY OOyueHMsl pellleHMI0 MaTeMaTudecKux 3azaad. Ilo-
TeHITMaJI CIOKeTHBIX 3a7lad B aKTMBM3aLMM BHUMAHMS OOYy4aroImxcs, YMCTBEHHO [Iesi-
TeJIPHOCTV TPV OOyUeHMN yUaIlyXCsl YCIEITHO MOXeT peaIn30BaThCs IIyTeM VCIIOIb30Ba-
HVIS CIIeHVIaJIbHBIX cpeficTB oOydenms. Taxk, 0. H. Karmmipiaa peyraraeT MeToamky mc-
IIOJIb30BaHMs CIOXKETOB M3 M3BECTHBIX COBETCKMX U POCCUVICKMX MYJIBTUIUIVMKAIIVIOHHBIX
dpWILMOB IS IpUBJIeYeHNs BHUMaHM y4YalllyxXcs M JejlaeT BBIBOI, O TOM, UTO «MYJIbT-
pWIBMBI - AeVICTBEHHOE CPEICTBO MOTMBAIIMIOHHOVI COCTABIISIOIEV] 718 YCIIEIITHOTO JOCT-
JKeHMSI TIOCTaBJIEHHOV 11e/T B 00y4eHMM MaTeMaTHKe, KOTOpasi pa3BuUBaeT TBOPUYECKMIA I10-
TeHITMAJI yYalllMXCsl pasHOYpPOBHEBOV CTeIleHM ITOATrOTOBIEHHOCTI» [27]. Bo3moxxHOCTHI
IIpeJicTaBIeHNsI MaTeMaTN4IeCKOTo CoflepKaHMs B pasJIMUHbIX (PopMax CIIOCOOCTBYIOT pas-
BUTVIO IIOHMMaHM4 y4eOHOro MaTepuasia y4alyiMICs.

3a pyOexoM cOBpeMeHHBIe VICCIIeNOBaHI B 00JIaCTVI TEOPUI VI METOIVIKY OOy 4eH s pe-
ITIEHVIIO CIOXKETHBIX 3aia4 (POKYCMPYIOTCS IO OTAeIbHBIM HaITpaB/IeHVISIM: BbIIBJIEHVIE 0COOeH-
HOCTeVI BOCIIPUATVS M pellieHVs 3ajad OTAe/IbHBIMY IPyIIIaMy YJallyxcs JIM0o B 3aBUCHMO-
CTV OT yCJIOBUII OCYIIECTBJIEHVSI 0Opa30oBaTeIbHOIO IIpollecca; IIpVIMeHeHVe COBPeMeHHBIX
MHPOpPMaIIMIOHHO-KOMMYHMKAIIVIOHHBIX ¥ 00pa3oBaTesIbHbIX TeXHOJIOIM B IIpoliecce 0Oy de-
HVISL pellleHMIO 3a/1ay; pasBuUTVe y4eOHBIX HABBIKOB B IIpOLlecce pelreHs 3a1ad.

B sapyOexnor1 mnTepaType nsyueHune pasBUTHS U pa3/IMunil B HaBbIKax pelleHns Ma-
TeMaTU4ecKux IIpobjieM y ydalyxcs B 3aBUCHMOCTY OT MX KJIaCCOB, I10JIa 11 MeCTOIIOJIOXKe-
HMS IIKOJIBI IPOBOAMTCH B pabote VimxTmxany Kamroms Amammmasl n T. Bumakosiyaa [28].
HaBeiku pertieHus 3apay SBJISIOTCS HanOoslee MPVIMEHVMMbBIM KOTHUTMBHBIM MHCTPYMeH-
TOM B MaTeMaTVKe, U yJIy4dllleHVie HaBbIKOB pellleHs 3a7ia4, B YaCTHOCTY CIOKeTHBIX, V y4a-
IIIVIXCSL — OCHOBHAS 11eJTb 00pa3zoBaHMs. OTHAKO yUMUTeIISIM HEOOXOAVIMO 3HATh JTy I I1e-
pviof, pasBUTHS U Pa3Indms MeXIy YueHUKaMy, YTOObI OIpeeInTh HavuIydllvie MeTOIbl
HperiofaBaHus 11 OOy YeHVIs.

A. Apkasu [29] Ha ocHOBe McCIIeqOBaHMS IIPUXOAUT K BBIBOIIY O TOM, UTO 00pas3 MBbIIII-
JIeHVII UTPaeT pellalollyIo poJIb, BIVsis Ha MaTeMaT4YecKylo COIMaIbHYIO MIeHTUYHOCTb
ydJalllerocsi, 4to, B CBOIO o4epe[lb, BIIMbeT Ha yCIleBaeMOCTb yUallyXcs II0 MaTeMaTHKe.
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Vccrenys HaBBIKM pellleHVs MaTeMaTUaecKux 3amad, [x. [xoser n coasr. [30] mpu-
XOST K BBIBOMIY O TOM, UTO 3TV HaBBIKV IIPEICTaB/ISAIOT COOOV CIIOXKHBIN HAOOp KOTHUTWB-
HBIX, [IOBe[IeHYeCKVX M YCTaHOBOYHBIX KOMIIOHEHTOB, KOTOPBIe SIBJIAIOTCA CUTyaTUBHBIMI
I 3aBUCAT OT IJTyOOKMX 3HAHWVL U OIIbITA.

V1. B. TlypHOMO 1 cOaBT. B cBoer paboTe [31] HOI4epKMBaIOT BaXXHOCTH POJIATEITECKOTO
ydacTysi I MaTeMaTU4YeCcKOV CAMOOLIeHKM YJalllyXcs HadaJIbHOW IIIKOJIbI B OHJIaH-O0yJe-
HUM MaTeMaTuKe, YTO UrpaeT IIO3UTUBHYIO poJIb B pean3aliiyi MeTOAMKM oOydeHMs pe-
IIIeHVIO CIOKeTHBIX MaTeMaTU4ecKVX 3a1ady.

Xumvmaryn Vi u xowteru [32] oTMedaroT, UTO pellleHVe MaTeMaTHUYecKMX 3agad
Ba)KHO VT M3y deHst MaTeMaTnKy 1 Heobxoammo B XXI Beke. B XXI Beke oOpasoBarerbHbIe
TeXHOJIOT MV JOIOJIHAIOT KKy yuebHYIo medaTebHOCTh. KosmdecTBo vcciieqoBaHmII 110
YIIYUIIeHVIO PelleHns MaTeMaTUJYecK/X 3a7ad y4Jallyxcs CyIlecTBeHHO BO3POCIIO 3a II0-
CJIefTHVIe HeCKOJIBKO J1eCATVIIeTUL.

Kax B oTeuecTBeHHOTI, TaK 1 B 3apy0OeXHOV 0Opa3oBaTesIbHOV ITpaKTHKe pellleHne Ma-
TeMaTU4ecKMX 3ajad BbIOeJISeTCs B OTHeIbHYIO CofeprKaTeIbHO-MeTOANYeCcKYyIO JIMHMUIO,
CIO’KeTHBIE 3a71auyl B KOTOPOVI UT'PAIOT CYIIeCTBEHHYIO POJIb B CVJIy OCOOeHHOCTe I MaTeMa-
TUYECKOT0 coflepKaHNs ¥ BO3MOXKHOCTeVI ITpVYIMeHeH Vsl MaTeMaTUKIM Ha IIpaKTVKe.

Tpernom mMyposov 0O6pa3oBaTeIbHOV IIPAKTUIKI SIBJISIETCS IIMPOKOe BHEIpeHle CO-
BpeMeHHbBIX MH(POPMalMOHHBIX TeXHOJIOTUV, B YaCTHOCTY, IIpY 0Oy4YeHUN pelleHuIo 3a-
Aad, 4yTo oTpaxkeHo B pabore [Ix. CypaTtro u V. K. Baymsanrtu [33].

AHay3 copep>KaHVsl UTOTOBOV aTTecTallyi 110 MaTeMaTVKe B IIIKOJIaX PasIVYHBIX
CTpaH MOKa3bIBaeT, UYTO CIOKeTHBbIe 3a/jaull BKIIOYAIOTCA B KOHTPOJIBHO-V3MepUTesIbHbIe
MaTepuaibl KaK B OCHOBHOVI, TaK 1 B CTapller IKoJie. VsydeHne IIpogyKToB AeATeIbHOCTI
Y4YaCTHMKOB UTOIOBOVI aTTecTalMy II03BOJISIeT BBISBIIATH CyIllleCTBeHHbIe IIOTPeIHOCTU B
yCBOEHMM yueOHOro MaTepuaia.

OrnpenerienHas TpaHcdopMalys METOAMKIM OOydeHMsl pelleHnI0 MaTeMaTU4decKux
3aj1a4 IIPOVICXOANT B YOJIOBMSX T'yMaHUTapuU3ay v T'yMaHM3aly IIKOJIbHOIO MaTeMaTV-
yeckoro obpasosanis, oxapakrepusoaHHbIX I'. V1. CapaHiiesbiM [34].

VsyueHne Hay4yHOVI JIMTepaTypbl IIOKa3blBaeT HeIOCTaTOYHYIO pa3pabOTaHHOCTD
IOIXOO0B K aHaJIM3y IOTPelIHOCTel yYallixcsd PV pellleHnN CIOKeTHBIX 3ajiad, TUIINY-
HBIX OIIMOOK U ITyTeV MX yCTpaHeHMs U mpenoTspaliieHns. OIHaKO OIBIT II0Ka3bIBaeT BO3-
MOXXHOCTb MCCIIefIOBaHMsI HaKOIUIEHHOTO B XOJle MTOrOBOVI FOCYIapCTBEHHOV aTTecTallum
OGoraToro s3MIMPUUIECKOro MaTepuasa I BbleeHNsl YCTOMUMBBIX OUIMOOK y4acTHMKOB
5K3aMeHa HpY pelleHNN TaKuX 3ajad ¥ COBepIIeHCTBOBaHWS METOIVIKM OCYIIeCTB/IeHVIS
HpeyIpeXXJaroliX ¥ KOPPeKTUPYIOMIVX JeVICTBUM 110 pe3ysIbTaTaM dK3aMeHa.

Mertonosnornueckas 6a3a nccaemosanms / Methodological base of the research

B mporiecce mcciieqoBanMs MpeCcTOAIO M3yYUTh JaHHBbIe KOJIMYeCTBeHHOTO 1 KaJe-
CTBEHHOT'O XapaKTepa O IIpeJIMeTHBIX pe3yJIbTaTax 00y4eHIs IKOJIbHMKOB OJJHOMY M3 pas-
1eJ10B y4eOHOro MaTepwuasia — TEKCTOBBIM CIOXKeTHBIM 3ajtadaM. [1j1g 3Toro OpUIv IpoaHaimn-
3MpOBaHBbI pe3yJIbTaTbl OCHOBHOT'O FOCYIapCTBEHHOI'O 3K3aMeHa I10 MaTeMaTVKe Ha YpOBHe
permoHa Asrravickui Kpan. O6wsem Be10opkm coctaBiut okos1o 10 000 paboT yuacTHMKOB 9K-
3aMeHa 10 MaTeMaTuke. [IJIsi 3TOro MCI0JIb30BaHbl TeopeTiyecKe 1 SMIpUYecKe Me-
TOBL: aHAJIN3, CMHTe3, 0000IIeHe.

Ha BTOpOM 3Tame ¢ IOMOIIBbIO 3KCIEPTHBIX OLIEHOK BBISBIISUIVCH IOTPEITHOCTU B
IpeIMETHBIX pe3yJIbTaTax OOydeHMsI 3TOMY pasfieily, BO3MOXXHbIe IIPUUMHBL [OSIBIIEHS
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OIIMOOK M ITy TU VX IIpeoTBpaltieHms. VicciemosaHyie IpOBOIVIIOCH C ICIIOIIb30BaHVIEM Ma-
TEePUAJIOB PerMOHAIBHON ITPeIMeTHOVI KOMVCCHM I1I0 IIpOBepKe 3a71a4 C pasBepHYThIM OT-
BETOM I'OCyJapCTBEHHOV MTOrOBOV aTTeCTalu 110 MaTeMaTuKe B AJITaliCKOM Kpae.

AHaJIOTVIYHBIVI IIOAXOJ], paHee VCIOJIb30BaJICA [JId aHa/IM3a Pe3ysIbTaToB AJITaliCKOTrO
PpervoHaIbHOIO MOHUTOPMHIa MaTeMaTU4YeCKOV OATOTOBKY yUaIlMXcsi 6-X KJIacCOB, OTpa-
>)xeHHOTO B ncciienosanvm V. B. KucemsamkoBa [35].

BrlsBIIeH1e O1IMOOK yUaIyxcs CliocoOCTBYeT COBEpIIIeHCTBOBAHMIO ITIOATOTOBKYM y4a-
IIVIXCS K PEIIeHMIO CIOKEeTHBIX MaTeMaTUYIeCKIMX 3a1a4 IIpV IMIPOXOXIEHMM TOCYyJapCTBEH-
HOVI UTOTOBOVI aTTeCcTalnyi, 9YTo aHam3npyeTcs B padorte M. I'. Kubi [36].

OCHOBHOV METOINOJIOIMYECKOM 0as0Vl MCCIemoBaHms BBICTYTIAIOT ITpefCTaBIIeHHBIE
y4acTHMKaMV OCHOBHOT'O TOCYIapCTBEHHOIO 9K3aMeHa 110 MaTeMaTKe B AJITaliCKOM Kpae
pellieHNs 3a7ad, comep Kaliye OTAeIbHbIe IIOPeIHOCT. AHaJIM3 TaKMX HOTPelIHOCTeN
I103BOJISIET BBISIBUTB YCTOVYVBBIE OIIVOKN TPV peleHny CIOKeTHBIX MaTeMaTUIecKmX 3a-
IIa4d B OCHOBHOTW IIIKOJIE.

Pe3ynbrarsl ncciienoBanms / Research results

B ycioBrsx 0CHOBHOIO roCyJapCTBEHHOI'O K3aMeHa CIOKeTHBIe 3ajlauyl BKIIIOYEHBI B
KOHTpPOJIbHO-M3MepuTesIbHble MaTepuaibl. Peub meT o 3amannmu Ne 21 (ocHOBHOM rocyap-
CTBEHHBIVI 5K3aMeH 110 MareMmaTuke B 2024 ropmy), IpoBepseMbIMI 3JIeMeHTaMVy cofepyKa-
HVIs1/ yMeHVAMU SIBIIAroTCs « TekcToBble 3ataun / YMeTb CTpOUTB U MCCIIeIoBaTh IPOCTeIve
MaTemMaTrdecKrie MofieIv». DTa 3aj1a4a I10 TUITy OTHOCUTCS K 3a/iadaM C KpaTKVIM OTBETOM.

BbIBOIBI O TTOrpelHOCTAX yYaCTHVKOB K3aMeHa TPV BBITIOJTHeHVV 3a/IaHWVi C KPaTKVIM
OTBETOM HOCST BePOATHOCTHBIVI XapaKTep V1 OCHOBBIBAIOTCS Ha aHasIV3e TaK Ha3bIBaeMOI'O «Be-
epa OTBeTOB». «Beep O0TBeTOB» y4aCTHMKOB OCHOBHOI'O TOCYAapCTBEHHOIO 5K3aMeHa I10 MaTe-
MaTMKe IIpeficTaBJIgeT cOOOVI CTaTUCTUYeCKUVI MHCTPYMEHT, TIO3BOJIAIOIINI IIpOaHaIN3pPO-
BaThb pacIIperesieHyie OTBeTOB yYaCTHVIKOB K3aMeHa Ha pas/IaHble TUIIH 3a7a4d. OH 1CIIOoNb-
3yeTcsl [Tl BbIABJICHVIST TeHIEHIIN, OITperiesleHls YPOBHS IIOArOTOBKM YJallliXCcs M paspa-
GOTKM peKoMeHAITVII 10 YITy YIlIeHIIO KauecTBa IIperio/laBaHyd MaTeMaTVKI B VICC/IeIOBaH
. B. KucempHmkoBsa [37]. PaccMoTpyM HOfTpoOHee, UTO TaKoe «Beep OTBETOB» V1 KaK OH IIpU-
MeHsIeTCs B aHaJI3e pe3yJIbTaTOB OCHOBHOI'O FOCYJaPCTBEHHOIO SK3aMeHa.

«Beep oTBeTOB» - 3TO rpadVIK, ITOKa3bIBAIOIINIL KOI4decTBo ydacTHUKOB EI'D, BeIOpaB-
X KaXKIOBIVL 13 IIpejIoKeHHbIX BapMaHTOB OTBeTa Ha KOHKpeTHOe 3afaHye. OObIYHO OH
CTPOWTCS B BUJIe CTOJIOYATON AMarpaMMBl, I7le Kavk/1as KOJIOHKa COOTBETCTBYeT OJJHOMY Bapy-
aHTY OTBeTa, a BhICOTa KOJIOHKM OTpaykaeT UlCIIO YUYaCTHVKOB, BRIOPaBIIX JTaHHBIVI BAPVIaHT.

K dpyHKIIMSAM «Beepa 0TBeTOB» MOXKHO OTHECTH CJIeyIOIIye:

1. BeIsiBiieHMe NIOIYJISPHBIX OMINOOK. «Beep oTBeTOB» M03BOJILeT OIlpeIesInTh, KaKie
BapMaHThI OTBETOB BBIOMparoTcs vallle Bcero. Ecmv Oosiblias 4acTh y4acTHMKOB BIOVIpaeT
HeIIpaBWIbHBINI OTBET, 3TO MOXeT yKasblBaThb Ha Hajl4dye paclIpOCTpaHeHHOV OLIVOKM
VIV HeflopasyMeHMsl, CBsI3aHHOTO ¢ bOpMYJIMPOBKOV BOITpOCa WM HeJOCTaTKOM 3HaHWI
10 OIIpeJieJIEHHOVI TeMe.

2. Onenka ypoBHs ntoaroroBku. CpaBHMBasA «Beepa OTBETOB» Ppa3HbBIX IPYIII ydacT-
HUKOB (HaIlpyMep, TOPOICKMX WM CeJIbCKMX IIKOJI), MOXXHO OLIeHUTb pas/inyus B YpOBHe
IIOATOTOBKN U BBISIBUTH PErVOHBI WIN oOpasoBaTeIbHbIe yUpeXIeHWs, Hy XXIalyecs B
JTOTIOJTHUTEIILHOVI IOJIZIePiKKe.

3. Onrummsanys 3aaHmil. AHaJIM3UPYS «Beepa OTBETOB», pa3paboTUMKM 5K3aMeHa-
LIVIOHHBIX MaTepraIoB MOTYT BHOCUTb M3MeHeHMs B 3a7laHmns, iejias nx 0osiee cOaaHCUpPO-
BaHHBIMI V1 COOTBETCTBYIOIIVIMM LIeJIsIM SK3aMeHa.
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4. OmpenerneHne 30H pocTa. «Beep 0TBeTOB» ITIOMOTaeT BBISIBUTH TEMBI 1 Pasziesibl Ma-
TeMaTMKW, BbI3bIBAIOIIIVe HanOOIIbIIIVIe 3aTPYAHEHVS Y YUAIIMIXCs, UYTO TI03BOJISIET COCperIo-
TOYNTHCA Ha yIJIy4IlleHUN ITpeliofaBaHs MIMEeHHO 3TVX TeM.

DTarbl IIOCTPOEHVsI «Beepa OTBETOB»:

1. COop nanusix. [Tocse 3aBepirieHNs s3K3amMeHa COOMPAIOTCS OTBETHI BCeX yUaCTHMKOB
Ha Kak710e 3ajjaHue.

2. Kimaccuduikaryst oteetoB. OTBeThI KilaccUIIMPYIOTCs 110 BapyiaHTaM: IIPaBIUIbHbBIN
OTBeT, HeIlpaBWIbHbIE OTBETHI 1 IPOITYCKM (€C/IV YUacTHMK He BbIOpasI HY OJTHOTO BapVaHTa).

3. IlocTpoenne rpadmka. CTponTtcs crosrddaTas guarpaMma, Iie Kakaas KoJIoHKa Co-
OTBETCTBYET KOJIMYECTBY YUaCTHMKOB, BBIOpaBIIIIX OIIpefieJIeHHBIN BapVaHT OTBeTa.

4. Ananms naHsbix. ITpoBoanTcst aHasvs Noy4eHHOTo rpadyiKa, BBIABIIAIOTCA MOITY-
JIIpHBIe OIIMOKM, 11 OIIpeelIsIoTCs HallpaBileHNs 1 JaJIbHeIet paOoThlL.

[Tpumep mcionBp30BaHMS «Beepa OTBETOB» Ha OJTHY M3 CIOXKeTHBIX 3a/]ay, IIPeIOKeH-
HBIX y4YaCcTHMKaM OCHOBHOT'O IOCy[JapCTBEHHOIO 3K3aMeHa II0 MaTeMaTuKe B AJITariCKOM
Kpae B 2024 rony.

Ycnosue sagaun: «MoTopHas j1011Ka mponulia IpoTuB TeueHns peku 210 km 1 BepHy-
J1ach B ITyHKT OTIIPaBJIeHVIs, 3aTpaTyB Ha OOpaTHBIN ITyTh Ha 4 Yaca MeHbIIle, YeM Ha IIyTh
HpOTUB TeueHVsl. Hammyre ckopocTs JI00KM B HEIIOABVKHOVL BOZIe, €CJIV CKOPOCTh TeUeHMs
peKu paBHa 3 KM/ 9».

Orset: 18 xm/ 4.

[TpenyioxxeHHasl TeKCTOBas 3ajlava sIBJISIeTCS. TUITMYHON IS YUaIIVIXCsl, HO IIPY 3TOM
K ee pelleHNIo IPUCTyIIv ToiabKo 17,39 % sk3amenyroIyixcs, paboTaroIX C TaHHbIM Ba-
pvasTOoM, M yvitb 9,48 % w3 Hux cMorym moiryunTh 2 Oayvia. Ha ocHOBaHWMM maHHBIX IIpO-
BEpPKM MOXKHO KOHCTaTMpOBaTh: (PaKTUUeCKU pe3ysIbTaT 3TOro 3aJaHus II0Ka CyIlle-
CTBEHHO He JIOXOANT [10 HVDKHeVI TPaHUIIbI OXKMIIaeMOro IIpolieHTa ero BbitoHeHvs (15%).

TekcroBasi 3ajaya TpeboBasia cocTapsieHNsI MaTeMaTI4ecKoy MOfelI B Bule IPOOHO-
paloHaJIbHOTO yYpaBHeHNMs. 3aJaul Ha COCTaBJIeHe MaTeMaT4ecKoy MOe/IN Tpaguiiy-
OHHO BBI3BIBAIOT TPYAHOCTM Yy oOyuatomyxcs. CraTucTudecKue JaHHBIe BBIIIOJTHVMMOCTY
JAHHOTO 3a/JaHVs ITOKA3bIBAIOT, YTO MHOTVE BBIITYCKHVKV BOOOIIIe He IIPVCTYIIAIOT K pellle-
HVIIO TEKCTOBBIX 3a71a4. Te, KTO pemrast, B OOJIBIIVHCTBE CJTy4yaeB He IOHVIMaJIN yCIIOBYIE 3a-
7ladyl, HeBepHO OIIpelesIsUI MICKOMYIO BeJIMYMHY, HelIpaBWIbHO COCTaBJIsUIM MaTeMaTude-
CKYI0 MOJeJIb, C OIIMOKOV pemay IPOOHO-pallMOHAJIbHOE YypaBHEHNe, JOIyCKaJIN
OILIMOKN BBIUMCIIUTEIIBHOTO XapaKTepa, He BBIIOJIHSIIN JIOTMYEeCKYIO IIPOBEPKy I10JIy4deH-
HOI'0 OTBeTa, He ITpeJijIaray HOosCHeHWs K JeVICTBIMAM, OTBedasIy Ha Jpyrovl BOIIPOC 3aiadll.
Kpome Toro, ommbxu 3agacTyro 66UV He IMHITYHBIMI, a HOCVIIV KOMIUIEKCHBIVI XapaKTep,
T. €. IIpY pelIeHUN IIPOsIBIIsSUIOCh HeCKOJIBKO OIIVOOK.

Vcrionb3oBaHMe «BeepoB OTBETOB» 110 MaTeMaTVKe I03BOJIAeT BBISBUTEL yCTOMYVBbIE
OILIVIOKM TPV pellleHnN CIOKeTHBIX 3ajlady.

OcHOBHBIE BUIBI OIIMOOK

1. HenpaBuavroe nonumarue ycaobus 3a0auu

OnHov 13 caMbIX pacIpoCTpaHeHHBIX OIIMOOK SBJIAeTcsl HellpaBWIbHOe IOHVIMaHVie TeK-
CTa 3a71a4yl. YUeHVIKV 4acTo ITPOITyCKalOT BabKHBIe JIeTa/Iv VI HeBepHO MHTepHPeTUPYIOT MH-
dopmarro. Harmprvep, oHM MOTYT HelTpaBIJIBHO OITpeesITh KOJIMYeCTBO YYaCTHMKOB COOBI-
TV, TIepelyTaTh eVHWIIBL 3MepPeHVIs IV He YUecTb Bee [JaHHble, ITpYBeleHHbIe B YCJIOBUIL.

[Tpumep: 3amava o ABYX HOe3/1ax, ABVDKYIIMXCS HaBCTpeuy APYT APYTy cO CKOPOCTBIO
60 xm/u 1 80 kxM/ 4 cooTBeTcTBeHHO. PaccrosiHne Mexay HuMm coctasigeT 140 kM. Yepes
CKOJIBKO 4acOB OHU BCTPETSITCS?
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MHorve MIKOIbHMKY 3a0bIBAIOT YUUTHEIBATD TOT PAKT, UYTO CKOPOCTV IO€310B CKJIaIIbI-
BaIOTCS, IIOCKOJIBKY OHVI IBVDKYTCS HaBCTpeuy APYT OPYyTY.

[TyTv TIpeomosteHyIst: I TOro YTOOBI M30eXXaTh IOMOOHBIX OIIMOOK, HEOOXOAVIMO yiie-
JISITh 0CODOe BHMMaHVe aHa/IV3y TeKCTa 3afaul. Y unTeIb MOXeT ITpe[JIOKUTh YUeHVKaM pas-
OvBaTh 3a71a4y Ha OTAesIbHbIe YaCTV U BBIIIE/ISATh KITF0UeBble MOMeHTHI. Takoke I10J1e3HO MCITOIThb-
30BaTh METOJI YTeHNs 3a/1ault BOTYX V1 OOCY KIIeHs ee coflep>KaHs ¢ OJTHOKJIaCCHVIKaMIL.

2. HeBepnuiti Bvi60p memooa peuieHus

Jaxe eci y4eHUK MpaBWIBHO OHSUI YCJIOBME 3a7a4ll, OH MOXeT BbIOpaTh HeIlpa-
BUJIBHBIVI METO, [IJTs ee pellleHNs. DTO 0COOeHHO aKTyaIbHO IS CJIOKHBIX 3a/a4, I7Ie Cy-
IIIeCTByeT HeCKOJIbKO BO3MOXKHBIX ITOJIXO/I0B.

[Tpumep: 3agaua o niokynke 16710k u rpyur. Ecyim xymnte 10 6510k 1 8 rpy1, To cTo-
mMocTh coctaBuT 120 py06itert. Ecim ke KynuTe 6 s16510K m 12 rpylil, To CTOMMOCTb OyzieT
paBHa 132 py6sram. CKOIIBKO CTOUT OHO s0JI0KO 1 OfIHa rpyIia?

HexoTopble yueHVKY IIBITAIOTCS PELINTH 3Ty 3afjavy MeTOLOM IT000pa, XOT Topasio
s3¢pdexTrBHEe OBUIO OBI COCTABUTH CHICTEMY YPAaBHEHUI V1 PEIINTh ee ajireOpandecKn.

[TyTn mpeonosieHVs: BaXKHO Hay4YMTh YYeHVKOB pas3/IndaTh TUIIBI 3a7a4 1 BEIOVIpaTh
TIOIXOISAIINIL MeTof, perieHNs. PeryssgpHas mpakTika 1 pa3oop pas3IndHbBIX TUIIOB 3aJad
IIOMOTYT Ppa3BUTh HaBBIKM aHaJIM3a 1 BbIOOpa ONTUMaJIbHOTO ITOIX0a.

3. Owubxu 6 Bvruucienusx

OmmOkm B aprdMeTHKe SIBJISIOTCS ellle OHOV pacIpocTpaHeHHOV mpooiemort. OHu
MOTYT BO3HVMKATh 13-3a HEBHMMATEIbHOCT, HEIOCTATOYHOTO BJIafieHsi 6a30BbIMII OIlepa-
LVSIMV VIJIVL OTCYTCTBVISL YBEPEHHOCTW B CBOVIX HaBBbIKaX.

[Ipumep: 3atada 0 HaxOXOeHMM IUIOMIAAM HpPsAMOYrojIbHMKA. JIHa IIpaMOyIroiib-
HMKa paBHa 15 M, mmpuHa - 7 M.

[T1omans IpAMOyToIbHMKA HaXOAUTCS YMHOXKeHVeM JIJIMHBL Ha IpuHy. ITpu aToM
HeKOTOpble YUeHVKM JIOITyCKaloT OIINOKY B pacdeTe, Honydas pesysbrar 102 KB. M BMecTO
npasuIbHOro oreeTa 105 KB. M.

[TyTv mpeomosIeHIIs: IOCTOSIHHAS TPEHVPOBKA 0A30BBIX BHIUVICIITETLHBIX HABBIKOB TI0-
MOYKET CHVI3UTH BEPOSTHOCTH TaKMX OMIMOOK. YUWTesIsi HOJDKHBI PeryJIpHO IIPOBEPSITH BBI-
TIOJTHEHNe YUeHMKaMV IIPOCTBIX OIlepalliii 1 AaBaTh OOPaTHYIO CBsI3b. VIcmonp3oBaHe Kalb-
KYJIITOPOB VI OPYIVIX BCIIOMOTaTeJIbHBIX CPeCTB TakKe MOXKeT OBITh IT0JIe3HBIM, HO BaXKHO
IIOMHWTb, YTO OCHOBHOE BHVIMaHe JI0JDKHO YAeJISIThCs IIOHVMAaHMWIO ITpoliecca pacJyeTa.

4. Heymenue npoBepums npaBuisHocms peuieHus

MHorue yueHVKHM 3aBepIIaloT pellleHNe 3a1aun 0e3 TpoBepKy MpaBMILHOCTY T10JTy-
UYeHHOTO pe3yJIbTaTa. DTO MOXeT IIPVBECTH K TOMY, UTO Jlake IIpaBWIbHO pellleHHasd 3a/ja4a
OKa)keTcsl OIIMOOYHOV M3-3a He3HAaYNUTeIbHOVI HeTOYHOCTM.

ITpumep: 3agava o JIesleHUN Ymciia Ha JpoOb. YUeHMK pelaeT 3a/1a4y KOPPeKTHO, HO
3a0bIBaeT, UTO [ejleHre Ha ApoOb 3KBMBaJIEHTHO YMHOXXEHUIO Ha OOpaTHYIO BeJIMYMHY
3TOVI ApoOu. B pesysibTaTe 1osy4daeTcsi HeBepPHBIVI OTBET.

ITyTn mpeopnosieHNs: HEOOXOAMMO IIPUBUTE YUeHVKaM IIPUBBIYKY IIPOBEPSITH CBOY OT-
BeTBL. DTO MOXeT BKJII0YaTh IIPOBEPKY IIPOMEXYTOUHBIX Pe3ysIbTaTOB, MCII0JIb30BaHue 00-
paTHOVI omlepaluy WIN IIPOCTO OLIeHKY pasyMHOCTHM IIOJIydeHHoro orsera. Hampmmep,
ecJIM 3ajlava CBs3aHa C peaJIbHBIMM BeIMYHaMI, TaKMMM Kak JJIMHa, Macca WiV BpeMs, TO
OTBET JI0JDKeH COOTBETCTBOBATE 3[IPaBOMY CMBICITY.

OnbIT NOKa3bIBaeT, YTO HNPUKNU/IKA TPV pellleHnN CIOKeTHBIX 3a/iad — BaXKHBIV 3Tall
JUISL YCHEITHOTO pellleHNs], KOTOPBIV 3HauuTesIbHAasl YacThb IIKOJIBHUKOB yIrycKaeT. [Tpu-
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KMIKa - 9TO IIpefiBapuTesIbHas OlleHKa pe3yJIbTaTa VIV IPOMeXKyTOUYHBIX BEIYVCIIeHU, KO-
TOpas IOMOraeT IPOBEPUTD VX Pa3yMHOCTh U 1130eXaTb IpyObIx om0OoK. B croXxeTHBIX 3a-
Javax IIPVKNUIKa UrpaeT 0coOyIo posib, TaK KaK II03BOJIsIET COOTHECTV MaTeMaTiJecKiie pac-
4YeThI C peaJIbHOV XXV3HBIO 1 YOeIUThCs B afleKBaTHOCTY II0JIyYeHHOI'O OTBeTa.

PaccmoTpuM, Kak MCIIOJIb30BaTh MPUKMAKY 3 PeKTMBHO.

1. 3agyem Hy>XHa DpVKMAKa?

— IlpoBepka agexkBaTHOCTM OoTBeTa. Hammpmmep, eciii B 3aade 0 CKOpOCTM ITeliexona
rorrygaercs 200 KM/ 4, 3TO SIBHO HepeasTbHO.

— DxoHowmms BpeMeHN. [ IpuKmiiKa momoraeT GbICTPO OTOPOCUTD 3aBeOMO HeBepHBIe
BapVaHTBHL

— PaspuTie MHTY Iy, Y4eHVK yunTCcs OLIeHMBaTh ITOPSIOK YvCes] VI IX COOTHOLIeHVe.

2. Kax BBIIIOJIHATD IIPUKUIKY ?

IIar 1: ortenka nopsiaka umcesl. OKpyrIileHMe uncia 10 yaoOHbIx 3HaueHUn. Hampu-
Mep, B 3ajade «Maras3uH mpopaai 48 Kr 10510k 1o 123 py0ist 3a KnmyiorpaMm» MOXKHO OKPYT-
Tk 48 1o 50, a 123 mo 100. [Tpukmaka: 50x100 = 5000 pyosnern.

[ar 2: mposepka enyiHvit nsMepeny. [ Iposepka Toro, uro emymmiiel cortacoBaHsl. [Ipn-
Mep: ecJIVI CKOPOCTb flaHa B KM/ 9, & BpeMsl B MVIHYTaX, HeOOXOVIMO ITepeBeCTVI MVIHYTHI B YachL.

IIar 3: cpaBHeHMe ¢ peajlbHOCTBIO. OIleHKa TOro, HaCKOJIBKO OTBET COOTBETCTBYeT
KM3HEeHHOMY oIIbITy. I IpumMep: eciiut B 3a11a4e 0 Bo3pacTe destoBeKa nosrydaercs 150 jtet, aTo
sBHasi oIIMOKa.

ITpumepsl MCIIOIBb30BaHVA TPUKWIKN

[Tpumep 1: 3agaua Ha IIPOIIOPLININAL

Yecnosue: 5 xr xkapromku crogar 200 pyOient. Ckonbko crout 12 kr? ITpukmnxka:

— 5 xr — 200 py0sern, snaunt, 10 kr — 400 pyOsern.

— 12 xr ayTb Oospire 10 KT, 3HAYNT, OTBET AOJDKEH ObITh 14y Th OorbItie 400 pyOrter.

200 _
— 12 = 480 py0ien.

ITposepka: 480 py0siernt O1113K0 K IPUKMIIKE, OTBET pa3yMeH.

ITpumep 2: 3ajaua Ha CKOPOCTb.

YcroBue: aBToMoOWIH €1eT 2 gaca co ckopocThio 85 kM/ 4. Kakoe paccrostHvie oH mpoereT?

ITpuxnnxa:

— Ckopoctb 85 km/4 ~ 90 xm/ 4.

— 3a24aca oH npoefet (90 -2 = 180) xm.

Permenme: (85 -2 = 170) xm.

ITposepka: 170 kM O113K0 K HPUKUIKE, OTBET KOPPEKTeH.

Tunvaable ommOKM IpY IPUKMIKe:

1. VirHopupoBaHMe OPUKMIKM: YUeHVK Cpa3y IpUCTyIlaeT K BbIUMCIIeHNAM, He Olle-
HVBasd pa3yMHOCTb pe3yJibTara.

2. HexoppekTHoOe oKpyIJleHMe: HarpuMep, okpyrienue 123 no 200 smecto 100.

3. HecooTBeTcTBIe eIVIHNIL M3MepeHVsl, HallpyIMep cMellleHVe MeTPOB U KIMJIOMEeTPOB.

Kak HayunTh IIKOJIbHVIKOB IPUKUIIKE?

1. IlpakTuka ¢ IpOCTBIMM YMCIIaMM: HauyMHATh 1lejlecooOpas3Ho C 3ajad, I7e 4Yucia
serko okpyrtrores (10, 100, 1000).

2. Vicriosp30BaHMe XXM3HEHHBIX IIPVIMEPOB: OCYIIeCTBIIATh II0I00p 3a1ad, CBA3aHHBIX
C IIOBCeTHEBHO XM3HbIO (ILleHa, BpeMsi, pacCTOsIHIe).

3. OOcy>xneHVe HepeaJIbHBIX OTBETOB: peKOMEH/IyeTCs aHaJIM31POBaTh, I0UeMy OTBeT
150 s1eT vt ckopocthb 200 KM/ 9 HEBO3MOXKHBL.

Pertterme:
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4. IToonrpeHne caMOCTOATENIBHOVI TPOBEPKN: Hay4yeHVie IIKOJIbHIKOB Bcerja 3aJgaBaTh
BOIIPOC: «DTOT OTBET MIMeeT CMBICII?»

B 1iestoM mmpukmgka - 9T0 He IIPOCTO BCIOMOraTe/IbHBIVI THCTPYMEHT, a BasKHBIV 3Tall
peliieHNs CIOXKeTHBIX 3a7a4. OHa moMoraeT n3dexXxaTb IpyObIx OIINOOK, pa3B/BaeT MaTeMa-
TUYECKYIO MHTYULIVIO VI YYUT KPUTUYeCKN OLIeHVBaTh pe3yJIbTaThl. PerysipHoe ncroiabs30-
BaHIe IIPUKWIKM JleJlaeT IIpoliecc pellleHNs 3aau Oojlee OCO3HAHHBIM V1 YBepPEeHHBIM.

151 mpeopoienst olMOOK B MOHMMaHMUM YCJIOBUS 3ajaull CYIIEeCTBYIOT cIellVialb-
Hble 3 PeKTUBHbIe CLIOCOOBI, KOTOPbIe PacKPBIBAIOTCS B CJIEAYOIIVIX TTOJIOXKEHVISX.

Anaau3s u cmpyxkmypupobanue ungpopmayuu. OCyIecTBIIgeTCs Iy TeM pa3OreHns 3agaun
Ha OT/IeJIbHBIe YacTV U Bbl/ieJIeHVie KIIFOYeBbIX MOMEHTOB pellieHNs. Takue qericTBis IIOMO-
raloT yBUAeTb BCIO KapTVHY LIeJIMKOM W He YIIyCKaTb BaXKHBIX AeTasiert. MOXXHO VMCITO/Ib30-
BaTb CXeMBI, TaOJINIIBI VIIM JMarpaMMbl IS BU3yaIu3aly JaHHBIX.

Umenue 3a0auu 6cayx. UreHne 3amaunt BOIYX IO3BOJISET JIyYIlle BOCIIPUHSTH TEKCT U
3aMeTUThb IIPOIyIlleHHbIe VI HelIpaBWIbHO IOHATbIe MOMeHThl. OcoOeHHO 110JIe3HO 00-
Cy>XHaThb 3a7jauy C OJHOK/IAaCCHMKAaMV WIM y4uTesleM, 3afaBasi BOIIPOCHI 1 yTOUHSS HeIlo-
HSTHBIE MecTa.

3anuce kat0ueBuix 0aHHbix. OCYIIeCTBIISIeTCS 3alVICh BCeX UMCIIOBBIX 3HAYEHWT, eqVHALL
V3MepeHVIsI U Apyrie BaXXHbIX ITapaMeTpoB 3agadnt. Takoe [IeVIcCTB/e ITIOMOraeT YIopsio-
4UTh MHAOPMALIMIO 1 YMEHBIINTD PUCK IIPOITyCcKa KaKMX-TO 3JIEMEHTOB.

Ucnoavsobanue npumepob u anasroeuii. CpaBHeHVe TeKyIIen 3a4a4l C yKe pelleHHbIMI
paHee 3ajauyaMi IIOJIOOHOIO TUIIA IIOMOTaeT IOHSTh CTPYKTYPY 3a7aui U BBISBUTH 00III1e
3aKOHOMEPHOCT.

[owiazo6uiti naan peuternus. CocTapiieHVie IIOIIArOBOro IUIaHa AeVICTBUI Iepef], HadajloM
pellleHN II03BOJIseT OIIpele/INTh, KaKye JaHHbIe Hy )KHBI 11 pellleHNs CIOJKeTHOM 3a1a4dn,
KaKwue oIlepallyy cjleflyeT BBIIOIHATE U B KaKOM ITOpsIIKe.

[Ipaxmuxa u no6mopenue. PerteHrie 60IBIIIOro KojuecTBa pasHOOOpa3HBIX 3a/1a4 I10-
MoOraeT pa3BMBaTh HaBBIKM aHaJIV3a TEKCTOB M MHTepIIpeTanummn ycioBuit. Yem Gosblire 3a-
Jlad pelriaeTcs, TeM jierde CTAaHOBUTCS IIOHMMAaTh HOBbIE 3alaHs.

Obpammnas c6a3b om yuumens. IlosrydeHne oOpaTHOV CB43M OT IIpeliojiaBaTesis I1ocjie
BBIIIOJTHEeH VS KaKIOVI 3a7laui II03BOJIsIeT CBOEBPEMEHHO BBIABIISATD U VICIIPABIIATh OIIVOKM
B IIOHVIMaHWMM yCJIOBUTA.

PaccMmoTpeHHbBIe METO/IBI CIIOCOOCTBYIOT Pa3BUTHMIO BHUMATEIBHOCTY VI KPUTUYECKOIO
MBIIIUIEHVS], UTO B pe3yJsIbTaTe BefeT K yJIyUIlleHIO HaBbIKOB pellleHVs CIOKeTHBIX 3a7ad.

OmmoOKM B BBIYMCIIEHNSX — OffHA M3 CaMbIX PacIIpOCTpaHeHHBIX IPpo0sieM Ipu pellle-
HUM CIOXKeTHBIX MaTeMaTudecKynx 3agad. YToObl MMHVMM3MPOBATh OIIMOKM B BBbIUMCIIe-
HVISIX, MOXKHO CJIeJI0BaTh HECKOJIBKVIM ITPOCTBIM IIpaBuUIaM ¥ CTpaTervisM.

1. IlpaBuavnas opeanusayus Boiuucienus

YeTkoe opopMIIeHMe 3aIIviceit: HUIINTe BEIUYMCIIEHNs aKKypaTHO ¥ IIOC/IeJ0BaTesIbHO.
Vcrionp30BaHMe JOCTaATOYHOT'O IPOCTPAHCTBA, YTOOBI He IepelryTaTh L@ pbl 1 3HaKW, BbI-
IIOJIHEHVe BBIUVCIIEHUTI IIO3TAITHO, 3alMCh KaKIOTo Iara OT[IeIbHO. DTO IIOMOXeT 130e-
XaTh IIyTaHWUIIBL M YIIPOCTUT IIOMCK OIIMOOK. Vicronp3oBaHMe cKOOOK: IIpaBWIbHOE pac-
CTaBJIeHMe CKOOKM IToMoraeT n3bexxaTh HefIopa3yMeHUVI C IIOPSIKOM OIlepariyil.

2. IIpobepxa npomexxymounsix pesysvmamol. IleperrpoBepka KaXqoro Iara: 1ocjie Bbl-
IIOJTHEHV KaKIOTO 3Talla BBIUVICIIEHUVI IIPOBephbTe pe3ysIbTaT. Takoe OevicTBre ITOMOXKeT
BOBpeMsi OOHapy>XUTb M MCIIPaBUTh OIIMOKM. Vicrosib30BaHMe KaJIbKYJISTOpa: eCcIn ecThb
BO3MOXXHOCTb, IIPOBepsIITe IIPOMEXYTOUYHBIE pe3yJIbTaThl C IIOMOIIBIO KaIbKyJgTopa. [Tpo-
BepKa 0COOeHHO I10JIe3Ha IS [IJIMHHBIX 1 CJIOKHBIX BBIUMCIIEHUIL
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3. Hbounas npoBepka oxonuameavroeo pesyssmama. ITposepka oOIrero xoma pereHms:
uTeHMe 3a7aun 1 yOexxeHvie B TOM, UTO OTBET COOTBETCTBYeT YCJIOBVISIM 3aadll.

Jlormueckasi olleHKa pesyJsibTaTa: IIpOBepKa TOTO, BBIIJISIAWT JIVI IIOJTyYeHHBIVI OTBET
pasymubM. Hanpumep, ecyiit 3aava cBsizaHa ¢ pU3MUecKMY BeIMdHaMY, IIPoBepKa, Co-
OTBETCTBYIOT JIVI €IVIHULIbI MI3MepPeHMs 1 ITOPSAI0K BeJIMUNH OTBETY.

4. VcnoavsoBanue obpamusix onepayuil

IIpoBepka uepe3 oOpaTHBIe Ollepaluy: IIpoBeIeHVie OOpaTHBIX OIleparyii, YToObI yOe-
AUTBHCS B IIPaBUJIBHOCTY pe3ysibTaTa. HampumMep, ecsi BBI perii ypaBHeHMe, IIOfICTaBbTe
HarileHHOe 3HaueHVe 0OpaTHO B ypaBHeHe VI IOCMOTPUTE, BBIIIOIHSAETCS JIV PaBEHCTBO.

5. Npaxmuxa u mpenupobxa

PerysisipHble ympaXXHeHMs: pellleHVe KaK MOXHO OoOJIbIlero umcia 3agad, 4ToObl
YIJIYYIIUTh BBIUMCIINTE/IbHBIE HaBbIK/. BbINIOJIHEHVe pery/IapHBIX YIIpaKHEHMI [IOMOXeT
ydJalremycs CTaThb OoJiee yBepeHHBIM 11 TOUHBIM. PDOKYC Ha cj1abbIX MecTax: oOpartieHye 0co-
6oro BHMMaHMS Ha Te 00JIacTy, B KOTOPBIX Yallle BCero JomycKatoTcs ommbkn. Hampumep,
€CJIVI YUYeHVIK VICIIBITBIBaeT TPYIHOCTH C Apo0siMi, HeoOXOayMo GosIbllle BpeMeHM MOoTpa-
TUTbH Ha IIPAKTVKY VIMEHHO TaKOTO acIleKTa.

6. Konyenmpayus u Bnumanue

CocpenoToueHHOCTD: CTpeMIeHe He OTBJIeKaThCsl BO BpeMsl BBIIIOJTHEHVISI BbIUVICIIe-
Hy. My3bIKa, pasroBOPHI WV APYyTYe pasdpakKMUTeI MOTYT HeraTVMBHO CKa3bIBaThCS Ha
KoHIeHTpauy. OpraHusaliys IepeprIBOB: eC/IV YYeHVK YYBCTBYeT YCTaJIOCTh VIV HaIIpsi-
JKeHIe, Hy)KeH KOPOTKIII IlepeprIB. Takoe IericTBIe IIOMOXeT BOCCTAaHOBUTH KOHIIEHTpa-
LIVIO M M30eXXaThb OIIMOOK.

7. Mcnoav3obanue mexHoroeuil

KajtpKy1siTOpbl 11 KOMIIBIOTEPHBIE IIPOrpaMMBbl: COBpeMeHHbIe TeXHOJIOTUN IIpeIa-
raloT MHOXXeCTBO MHCTPYMEHTOB [IJIsI IOMOIIM B BbIumciieHmsix. LlerecoobpasHo 1cronp3o-
BaThb TaKye JEeVICTBS, HO C IIOHMMaHVeM, 9YTO OCHOBHas 11eJIb — IIOHSTh IIPOoIiecc, a He IIpo-
CTO HOJIyYNUTh OTBET.

8. Obyuenue u KoHCYAbMAYUU

V3ydeHne yueOHBIX MaTepMaJIOB: €C/I Y YUEHMKA BO3HMKAIOT IIOCTOSIHHBIE OIIVOKM
B OITpeJieJIeHHbIX 00JIacTsiX, HeOOXOAMMO IIepecMOTPEeTh COOTBETCTBYIOIINE IJIaBbl yueOHM-
KOB MJIV HaVITY JIOIIOJIHUTEJIbHBIE pecypchl It n3ydeHns. OOparliieHre 3a ITIOMOIIIBIO: y4a-
IITATICS He [OJDKEeH CTeCHAThCS 0OpalaThest 3a MOMOIIBIO K IIperofaBaTesIsiM JjIn KoJuTe-
ram. CoBMecTHOe 0OCy>XeHwe 3a7ad VI MeTOIOB PeIleHNsI MOXKeT ObITh OYeHb IIOJIe3HBIM.

Cizetyst 3TVIM MeTOOVYECKVM ITOJIOXKEHVISIM, BO3MOXKHO 3HAUMUTe/IbHO COKpAaTUTh KOJIde-
CTBO OIIMOOK B BEIUVCIIEHVISIX V1 IIOBBICUTB CBOO YBEPEHHOCTB B PellleHII MaTeMaTIIecKyIX 3a1a4.

3akroueHme / Conclusion

YcTovamBele ommOKy Ipy peleHny CIOKeTHBIX MaTeMaTU4ecKnX 3ajad MOI'yT 3Ha-
YUTEIbHO 3aTPYAHUTH OOydeHMe 1 IIPUBECT K CHYDKeHMIO ycreBaeMocTy. OmHaKo IIpa-
BUJIbHOE IIOHVIMaHVe IPUYMH 3TUX OIINOOK 1 IIpUIMeHeHVe COOTBETCTBYIOIIVX MeTOI0B VX
IIpeoI0JIeHNsl TIO3BOJIUT CYIIeCTBEHHO YJIYUIINUTh pe3ysIbTaThl ydaluxcd. BaXHbiMu ac-
IeKTaMy paOoThl Hafl yCTpaHeHeM OIIMOOK ABJISIOTCA pa3BUTVe aHAJIMTUYECKOTO MBIIII-
JIeHVIs1, peryJisipHasd MpaKTyKa ¥ KOHTPOJIb 3a BBIIIOJIHeHVeM 3alaHnL.

BricTpoe HaxoXmeHMe oNTMMaIbHBIX METOHOB pellleHMs 3aJad TpeOyeT codeTaHVs
PasIMUHBIX TIOJIXO0B M CTpaTeruil. BoT HeCKOIBKO BbIJIeJIeHHBIX B OIIbITe KJIFOYEeBBIX MO-
MeHTOB (1-15), KOTOpble IIOMOTYT B OTBICKAaHMV ONTVIMaIbHBIX METOHNOB PeIleHNs CIOXKeT-
HBIX 3aJla4.
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1. IlonnmaHMe CTPYKTYpbl 3agaun. Kaxkaplil THUII 3a1auM MMeeT CBOIO crierudnye-
CKYIO cTpyKTypy. Hanmpmmep, 3amaun Ha aBvoKeHMe, 3aadnl Ha IIPOLIEHTHL, 3aa4dil Ha pa-
60Ty ¥ IIpOM3BOANTEIBHOCTD U T. A. [loHMMaHMe CTPYyKTyphl 3a71aum II03BOJIsgeT ObICTpee
BbIOpaTh MOAXOILAIINT METO/, PeIlleHsl.

2. AHayM3 yCoIoBUM 3apaun. BHMMaTesIbHO HeOOXOOVMO M3y4UTh YCJIOBUS 3afadil.
OnpepnenmmTe, Kakye JaHHBIE eCTb, KaKye BeJIMYMHbBI HY>KHO HaiTU U KaKye 3aBUCHMOCTV
MeXXly HVMM CyIIeCTBYIOT. BbIlToyTHeHMe Takyx orepanyi HO3BOJISIeT Cy3UTh KPyT BO3MOX-
HBIX METOJIOB PellleHs.

3. Kitaccudpmkaris 3apad. OnpenerieHne, K KaKOMy KJIacCy OTHOCUTCS Ballla 3a1ada: JIvi-
HeVHad 3a1ava, KBaJpaTiJHas 3a1a4a, 3a7ja4a Ha KOMOMHATOPVIKY M T. II. 3HaHVe KJIacCoB 3a-
Jla4 1 CBA3aHHBIX C HYIMI MEeTOJIOB pellIeHVIsl yCKOPUT HPOLiecc MOovCcKa ONTVIMaIbHOIO MeTOoIa.

4. ITonck aHaJIOroB Cpeay yXKe pelleHHbIX 3a11a4. Ecim y4galnyecs cTajIkKvBaIvCh C IIO-
TOOHOT 3a/1auert paHee, CKopee BCero, aHaJIOTMYHBIVI METO/I, IIOOVIIEeT VI cerrvac. DTO CIKO-
HOMWT BpeMs Ha IIOVCK HOBOT'O MeTofa.

5. Metonpl ipo0 n ommmbok. Ecim 3amava KakeTcsl CJIOXKHOV VIV HeCTaHIapTHOVA,
poba pasHbIX METOAOB pellleHns. Takag paboTa MOXeT 3aHSATH OOJIbIIIe BpeMeHV, HO I103-
BOJIUT HaWTV OIITVIMaJIbHBIV Iy Th. [ IocTerieHHO MIKOJIBHVIKY y4YaTCs MTHTYUTVIBHO 9YBCTBO-
BaTh, KAKOVI METO[I, JIyYllle IIOAXOANT IS OITpele/IeHHO 3aaul.

6. AnrropurMurdeckunt mogxoy,. PaspaboTka ajiropurMa peltteHns 3agaun. JeTko cite-
AyeT oIlpefeINThb I10C/IeI0BaTe/IbHOCTD I1aroB, KOTOpble HY)KHO ITPeIIPUHATD 1)1 TI0JIY-
ueHMs OTBeTa. Takoe JIeTICTBIIe IIOMOXeT CTPYKTY pUpPOBaTh Balllyl MBIC/IN 1 1130€eXaThb xaoca.

7. IlpuMeHeHMe OOIIVIX MPUHIIUIIOB. VIcriop30BaHMe OOIIMX IPUHIIUIIOB pellleHns
3a1a4, TaKMX Kak IIPVHIINII CyIepIIo3uliim (pasgesieHne 3aj1a4n Ha 0oslee IIpocThle I10/13a-
Zla4n), IPUHLNII CMMMeTpun (MCIIOJIb30BaHMe CMMMEeTPUYHBIX CBOVICTB 3a7laun) M IIPUH-
LIVIIT MUHVUMM3aIMM (IIOVCK KpaTJdamniiero IIyTH).

8. TpeHnpoBKM 1 IIpakTuKa. YeM OoJiblile 3a1a4 yJallyecs pellaioT B IIpoliecce o0y-
JeHVIs, TeM JIy4llle pa3OuparoTcs B BHIOOpe MeToI0B peltleHns. PerysisipHble TpeHMPOBKY 1
pellleHNe pasHOOOpa3HbBIX 3a/jad Pa3BMUBAIOT MHTYMUIIMIO VI CIIOCOOHOCTB OBICTPO oIIpere-
JIATB, KAaKOVI MeTO/], IIOIOVIIeT JIyYIlle BCero.

9. Onenka cimoxxHOCTM 3amaunt. llepen BBIOOpOM MeTOma OCYIIECTBIISETCS OIleHKa
CJIOKHOCTY 3afaunt. [IpocTele 3amaun oObI9HO TPeOYIOT CTaHAAPTHBIX METOIOB, TOITa KakK
CJIOKHBIE 3a7lauM MOTYT ITOTpeboBaTh KOMOVHVIPOBAHSI HECKOJIBKMX IIOIXOHO0B VUIVL VAC-
IIOJIB30BAHMS CIIEIMAJTbHBIX TeEXHUK.

10. Pedprrexcmst m camoaHaims. Ilocrte 3aBepririeHs 3aaun He0OXOIMIMO POy MbIBa-
Hvie, OBbLT JIVI BBIOPaHHBIN YUYaIIVIMCS METOJI OITTVIMAaJIbHBIM, OlleHKa TOTO, HACKOJIBKO JIETKO
v ObICTpO OBUI ITOJTyUeH HpaBWIbHBIN 0TBeT. CaMoaHam3 1 pedprieKcus CriocoOCTBYIOT CO-
BepIIIeHCTBOBAHMIO HAaBbIKOB pellleH s 1 IIpeoTBpallleHNIo OIOoK B Oy IyIieM.

11. Viciostp30BaHMe HATTISAHBIX MaTeprasioB. Co3maHme cxeM, IvarpaMM Wiy TaOJImil,
KOTOpPBbIe IIOMOI'YT BU3yaJIM3MpOBaTh 3a7iady 1 BbIOpaTh IIOIXOISAIINI METO/, pellleHns, 00-
jlerdaeT BOCHpUsTHe MHAOPMAalIN 1 IIOMOTraeT JIy4lille IOHSATb CTPYKTYPY 3aJadll.

12. PaGoTa ¢ yueOHMKOM 1 JTOIIOJIHUTEIBHBIMY UCTOUYHVKaMN. VI3yueHne yueOHMKOB
V1 JOIIOJIHUTEJIbHBIX MICTOUYHMKOB, IIOCBAIIIEHHBIX PellleHVIO MaTeMaTUYecKyXx 3a1ad4, I03B0-
JIeT PacCMOTPeTh MHOXKECTBO IIPUMEPOB 1 peKOMEHIAITNTI 10 BEIOOPY METOIOB PeIleHs.

13. KoHcysbraumu c miperniogasaTesieM vwin Kojuleramy. CoBmecTHOe 00cykaeHme Mo-
JKeT OTKPBITh HOBbIE ITePCIIeKTMBBI 1 IIOMOYb BbIOpATh JIydIIInil MeTof, peltleHus. VIHorma
CBEXXWVI B3IJISALL CO CTOPOHBI MOXKeT OKa3aThCsl OUeHb I10JIe3HBIM.
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14. Vicniosp3oBaHMe cOBpeMeHHbIX TexHoIormi. CoppeMeHHble TEXHOJIOIMM IIpefla-

raroT MHOXXeCTBO MHCTPYMEHTOB IS IIOMOIIM B perneHun 3amgad. Hanpumep, onstarin-
KaJIbKYJISTOPBI, CUMYJIATOPHI U CIIeHVa/IM3MPpOBaHHbIe IIPOrpaMMbl MOTYT YCKOPUTD IIPO-
11eCC HAXOXKIEeHWS OIITMAIbBHOTO MeTOMa PEeILIeHNsL.

15. Pa3sBuTne KpUTMYECKOrO MbIIIUIEHVIA. KpMTquCKOG MbIIIUIEHVEe ITIOMOIraeT aHaJIl-

3MpPOBaTh 3a1avy C pasHbIX TOYEK 3PEHVA 1 HAXOOVTDb HECTaHapTHbBIE IIOOXObI K €€ peIrie-
Huio. Pa3BuTne YKa3aHHOI'O HaBbIKa IIO3BOJIUT y4dallleMyCiA 6BICTp€‘e HaXoOuThb OIITVMaJlb-
HbI€ METOIbI PEIIIEHVIA.
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