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BBEJAEHUE

[lepemenbl, mpoucxonsdiuMe B  00mecTBe, TPeOYIOT YCKOPEHHOTO
COBEPILIEHCTBOBAHMUSI 00pPA30BATENBLHOTIO MPOCTPAHCTBA, OINPEIACICHUS LeeH
00pa30BaHMsl, YIYUTHIBAIOIIUX TOCYJAPCTBEHHbIE U JIMYHOCTHBIE MOTPEOHOCTU H
uHTepechl. ColanbHbIe 3alPOChl COBPEMEHHOI'O OOIIECTBA BHIBOJAT Ha IMEPBbIN
IUTaH HE «3HAHMS, YMEHHUS U HaBBIKM», a OOIIEKYJIbTYpHOE, MO3HABaTEIbHOE U
JMYHOCTHOE pa3BUTHE oOy4Jaronmxcs. CornacHo denepaabHOMY
rOCy/lapCTBEHHOMY  OOpa30BaTEIbHOMY  CTAaHJApTy  OCHOBHOIO  OOIIEro
oOpa3oBaHMsl, YTBEPXKICHHOM Mprka3oM oT 17 mekadp 2010 roxa (B pen. ITpukasza
MunoOpHayku Poccum ot 29.12.2014 Ne 1644), pe3yabTaTraMd OCBOCHHS
OCHOBHOM o0Opa3oBaTeabHOI MIPOrpamMMBl SABJISIFOTCS JUYHOCTHBIE,
METalpeIMETHbIE M TNPEIMETHbIE TPeOOBAaHMS, BKIIIOYAIOIIME: TOTOBHOCTh U
CHOCOOHOCTh 00YYaIOIIMXCsl K CAMOPA3BUTHIO U IMYHOCTHOMY CaMOOIIPEAEIICHUIO,
c(hOpMUPOBAHHOCTh WX MOTHUBAIMM K OOYYECHHUIO U  IIeJICHAIPaBICHHON
MO3HABATEIbHOW  JESATEIbHOCTH,  CAaMOCTOSITEIbHOCTh  IUIAHUPOBAaHUS U
OCYILIECTBICHUSI y4eOHOW esATENIbHOCTH, OCBOCHHBbIE OOYyYarOIIMMHCA B XOJE
U3y4YeHHUs y4eOHOro mpeaMera yMeHus U 3HaHUs. OCBOEGHHE 3THX pe3yJIbTaTOB
BO3MOXHO TMpu (HOPMUPOBAHUM Y OOYYAIOMIMXCS YHUBEPCAIBHBIX YUeOHBIX
JNEeUCTBUMN: TUYHOCTHBIX, PETYJISTUBHBIX, TO3HABATEIbHBIX U KOMMYHUKATUBHBIX.

Bompocam ¢opmupoBanus yHuBepcaiabHbIX yueOHbIX nevictBuii (Y'Y /)
nocBsitieHsl pabotel: A.I'. Acmonosa, I'.B. Bypmenckoi, M.A. Bononmapckoi,
A.M. Konpakosa, O.B.3ansToil u npyrux. B cBoux paborax aBTOpbI BBIAEISIIN
CTPYKTYPY VHUBEPCAIBHBIX YyUEOHBIX JEHCTBUM, ONpPENETSIM WX  BHJIBI,
paccMaTpuBaiu pasiiMyHble  cpeiacTBa i ux (GopmupoBanus. B mporiecce
OoOy4eHHs] HEMaJIOBaXXHasi POJb OTBOJUTCS TO3HABATEIbHBIM YHUBEPCAIbHBIM
y4e€OHBIM JICUCTBUSIM.

@opMUpOBaHUE T[IO3HABATENBbHBIX YYEOHBIX JACHCTBUH MPOUCXOIUT B

IIpoHecce O6y‘-IeHI/IH pa3iM4HbIM  MKOJBbHBIM  IIPEAMCTaM, B  4YdCTHOCTHU



MareMatuke. J[aHHBIA MpeAMeT XapaKTepusyercs pa3sHooOpa3ueM CpeicCTB,

KOTOPbIE MOKHO UCIOJIb30BaTh 1Jis1 (GOPMUPOBAHMS MMO3HABATENbHBIX Y Y /1.

VYka3aHHble BbIIIE (GAKTHl ONPEACISIIOT AKTYaJbHOCTh BHIOPAHHOI TeMBbI.

OO0beKkT mcciie0oBaHUsA: Tpolecc OOydeHUsT MaTEeMaTUKE B OCHOBHOM
IKOJIE.

IIpenmer uccien0BaHusi: CIOKETHAs 3a/1a4a, KaKk CpeCTBO (GOPMUPOBAHUS
MO3HABATENIbHBIX YHUBEPCAIBbHBIX YU€OHBIX JACHCTBUN Y 00ydalomuxcs Ha ypoKax
MaTE€MAaTUKH.

Heapr BbIMYCKHOI KBaIM(PUKANMOHHOW PadoOThHI: pa3zpaboTtatb
COBOKYIHOCTb  CIOKETHBIX  3a/lay, HalpaBJICHHbIX Ha  (OPMHUPOBAHUE
MO3HABATEJIbHBIX YHUBEPCAIbHBIX YUEOHBIX ACHCTBUI y 00y4YaromMXCcs Ha ypOKax
MaTEeMaTUKH.

JI1st AOCTHKEHUST JaHHOM e OBbLIN MOCTABJICHBI CIICIYIONINE 3a{aYH:

1. IlpoaHanu3upoBaTh NCUXOJIOrO-MEAATOTUYECKYI0, METOJMYECKYIO JTUTEPATYPY
U HHTEPHET PECYPChl C LENbK OINPENCIICHHs] IOHATHS IT03HABATEIIbHBIX
YHUBEPCAIbHBIX yUY€OHBIX JEHCTBUM.

2. BbIiBUTP ~ BO3MOXKHOCTH  CIOKETHBIX  3agad4  Jjasi  (OpMHUPOBaHUsA
MMO3HABATEJIbHBIX YHUBEPCAJIbHBIX YU€OHBIX JEHCTBUNA Y O0yUYarOIIMXCA.

3. IIpoBecTn aHanm3 mo3HaBaTEILHOUN cepbl oOyJaronuxcs 7-9 Kaccos.

4, Bpigenuth TpeOOBaHUS K 0TOOPY M COCTaBJEHUIO CIOKETHBIX 3ajad,
HaIpaBJEHHBIX Ha (POPMUPOBAHUE MMO3HABATEIBHBIX YHUBEPCAIBHBIX YUEOHBIX
JeNUCTBUN y 00yJaromuxcs 7-9 KiiaccoB B Mpoliecce 00yueHns MaTeMaTHKeE.

5. PazpabotaTh  COBOKYNHOCTh  CIOKETHBIX  3aJad  HalpaBJ€HHBbIX  Ha
dopMHpoBaHUE T[O3HABATENbHBIX YHUBEPCAIBHBIX YYEOHBIX JECUCTBUN Y
oOyuaroruxcst 7-9 Kimaccos.

PaGota coctouT wu3 BBeJEHUS, ABYX TIJaB, 3aKIOYEHUS U CIIMCKa
JUTEPATYPHI.

OcHoBHbIE HCCIe0BaHUs padOTHI M3JIOKEHBI B cTaThe: ABBakymoBa M.A.,
baiipamoBa E.B. CroxeTHble 3aJauyM Kak OJHO U3 CpPEICTB (PopMuUpoBaHUS

no3HaBaTesnbHbIX Y Y /[ y oOyuatomuxcs B mpoiecce o0yueHust matemaruke. / M. A.
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ABBakymoBa., E.B. baiipamoBa. // AkTyanbHble BONPOCHl MPENOJIaBaHUs
MaTeMaTuKu, WHQOpMATUKUM W MHGOPMAIMOHHBIX TEXHOJOTUN: MEXBY30BCKUUI
cOOpHUK Hay4YHBIX paboT / Ypaiu. roc. nef. yH-T. — EkarepunOypr, 2019. — C. 114-
1109.
I'TIABA 1: TEOPETUYECKHUE OCHOBBI ®OPMHUPOBAHUSA
IHO3HABATEJIbHBIX YHUBEPCAJBHBIX YUEBHBIX JJEUCTBUHA ¥
OBYYAIOIIUXCA B MTPOUHECCCE PEHIEHUSA CIOKETHBIX 3ATAY

1.1. CymHOCTH MOHATHUS U CTPYKTYPAa MO3HABATEJbLHBIX YHHBEPCAIbHBIX

Y4eOHBbIX AeiiCTBUH

®I'OC B COOTBETCTBUM C KaYE€CTBEHHO JIPYTUM IMOAXOJO0M K 0Opa30BaHUIO
chopMyIHpOBaJI KOHKPETHBbIE TpeOOBaHUS K 00pa3oBaTebHOMY MpOIECCy,
OCYIIECTBIISIEMOMY BO BCEX CUCTEMaX, Ha BceX ypoBHsX [27]. JlaHHbie TpeOoBaHUs
NPEABIBICHBl KaK K COJEpXKATeNIbHOW, Tak M K (YHKIMOHAJIBLHOM CTOpOHAM
IEJTIOCTHOTO 00pa30BaTEIbHOTO TIpoliecca, HAIMpPaBICHHOTO Ha BCECTOPOHHEE
pa3Buthe JUYHOCTUA [17]. B CBA3M C HOBBIM NOAXOAOM, IPEAYyCMAaTPUBAEMbIM
denepaabHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM OCHOBHOTO
obmero obpazoanus (OI'OC OOO), uzMeHUIUCH IENH, 3a]ayd, COAEpKaHUE
oOpa3oBaHus Ha CcoOBpeMeHHOM »drtamne ero pa3sutus [31]. CoBpeMeHHOE
oOpazoBaHue, kak oTmedaeT A.B. MoruneB, MOCTENEHHO OTXOAUT OT
TPAIUIIMOHHBIX METOJIOB M TEXHOJIOTUH, C TIOMOIIbIO KOTOPHIX pEHIAIUCh
obpasoBarenbHbIe 3agaun [22].

NHHOBanMOHHBIE MOAXO0Abl K OOpa30BaHUIO B Ka4eCTBE KIIIOUEBBIX 3a/1au
o0OpasoBaTeapHOTO MpoIecca, o MueHuro JI.A. MakapoBoii, CTaBsT:
e (hopmupoBaHue ciOCOOHOCTH JI0OBIBATh 3HAHUS,
e (hopMupoBaHKE CIIOCOOHOCTH K CAMOPA3BUTHIO M K CAMOCOBEPIIIEHCTBOBAHUIO;
e (opMHUPOBaHNE KOMMYHUKATHUBHBIX CIIOCOOHOCTEH M COITMAIBHO 3HAYMMBIX

kayectTB [21].
Bce »3tm  3amaum  pemarorcss  MyTEM  CHCTEMATU3UPOBAHHOTO,

1[eJICHANpPaBJICHHOTO (POPMUPOBAHUS YHUBEPCATBHBIX YUCOHBIX JEHCTBUM.
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Ilon yHuBepcanbHbBIMU YYE€OHBIMM JEHCTBUSIMHM HJEOJOTaMU CTaHJapTa
HOBOTO ITOKOJICHUS IOHUMAETCS, B IIMPOKOM CMBICIIE, YMEHUE YUUTHCS, a B Y3KOM
— COBOKYITHOCTb CIIOCOOOB JIEHUCTBUHM, OOECHEUMBAIOIINX CAMOCTOSITEIHLHOE
YCBOEHHE HOBBIX 3HAHUM, (JOPMUPOBAHUE YMEHUM, BKIIIOUAsi OPraHU3AIMI0 3TOrO
nporecca [8]. JlaHHbIe JeWiCTBUS HAmpaBIeHb HA pa3BUTUE Y ydYalluXcs
CaMOCTOSITEJIBHOCTH, TBOPYECKOW  MBICIHM, NPOAYKTHBHOM  MBICIUTEIBLHON
nesTenbHOCTH. KpoMe TOro, yHuBepcallbHble yueOHbIE JEWCTBUS IPU3BaHbBI
00eCreunTh y4yamierocsi BBICOKOM MOTHBAIMEH K MpoIleccaM yueHUs U TTO3HAHUA.

OyHKIMOHAIBHOE Ha3HAUCHHWE YHHUBEPCAJIbHBIX Y4YEOHBIX JEHCTBHI
3aKJII0YAETCH B:

1) obecrieueHUM BO3MOXKHOCTEH y4YamIerocss CaMOCTOSTEIBHO OCYIIECTBISTh
NESTeNIbHOCTh YYEHHs, CTaBUTb Y4YEOHbIE L€IM, HUCKaThb M HCIOJIb30BaTh
HEOOXOJMMBIE CpPEACTBA M CHOCOOBI JIOCTHMKEHHUS, KOHTPOJIUPOBATH M
OLIEHMBATh IIPOLIECC U PE3YNIbTATHI IESITENBHOCTH;

2) cO3MaHUM YCIOBUHA JIsl TapMOHMYHOTO PAa3BHTUS JIMYHOCTH H €€
caMopeajM3alii Ha OCHOBE T'OTOBHOCTHM K HENPEPHIBHOMY OOpa30BaHUIO,
KOMIIETEHTHOCTH  «HAy4YUTb  YYHUTHCSA»,  TOJEPAHTHOCTH  JKU3HU B
MOJIUKYJITYPHOM OOIIECTBE, BBICOKOW COLMAIBHOM M NpodeccCHOHaTIbHOM
MOOHMIBLHOCTH;

3) obecreyeHUH YCIENIHOIO YCBOCHHS 3HAHWW, YMEHHH UM HaBBIKOB U
(opMHpOBAaHMM KapTHHBI MHpPAa M KOMIIETEHTHOCTEW B JI000H MpeaMeTHOU
oOactu no3Hanwus [36].

Boigenstor 4eTbipe rpynibl yHUBEPCAIbHBIX YUEOHBIX ACHCTBUI:

® JIMYHOCTHBIE;

® pEryJIATUBHBIC;

® KOMMYHUKaTHUBHBIC;

® I[I03HABATEIIbHBIE.

VYHuBepcanbHble yueOHbIEe ACHCTBUSA (DOPMUPYIOT BCE BUIbI KOMIIETCHIIMM
y4damuxcsi. PaccMOTpuM OCHOBHBIE BU/IbI KOMIETEHIINI, KOTOpbIE (POPMUPYIOTCS B

pe3yJbTare peann3aiun IporpaMmsi [2].
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Bunel xomnereHuui, koTopsle (OpMHUPYIOTCS Ha OCHOBE DenepalibHOro
rOCyJIapCTBEHHOIO  00pa30BaTeNbHOIO  CTAaHAapTa  OCHOBHOTO  0OIIero
oOpa3oBaHUS:

JInuHocTHBIE:

1) TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOUIMXCS K CAMOPA3BUTHIO M JTHYHOCTHOMY
CaMOOMPEIEICHUIO;

2) chopMHpPOBAHHOCTh HMX MOTHBAIMM K OOYYCHUIO U IlelICHANPaBICHHON
MO3HABATENbHON  JCSATENBHOCTH, CHUCTEMBl 3HAUMMBIX COLMAJIBHBIX U
MEKIINYHOCTHBIX OTHOIIICHUH, LIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
OTpaKAIOIIUX JIMYHOCTHBIE U TPAKJaHCKUE TO3UIUH B JEATEIBHOCTH;

3) coiuanabHble KOMIIETCHIIHH,

4) mpaBOCO3HAHUCE,

5) crmocoOHOCTh CTaBUTh LIEIH U CTPOUTH )KU3HEHHBIC TUIAHBI;

6) CIOCOOHOCTh K OCO3HAHHIO POCCHUUCKOW HACHTUYHOCTH B MOJUKYJIBTYPHOM
COLIUyME.

MeranpenmMeTHsle:

1) ocBOcHHBIE OOYYAIOIIMMHUCS MEXKIPESIMETHBIC TIOHITUS W YHUBEPCAIbHBIC
yueOHbIe AeHCTBU (PETYNATUBHBIE, TO3HABATEIbHBIC, KOMMYHUKATHBHEIE);

2) CIOCOOHOCTh WX HCIOJB30BaHHS B Y4eOHOM, TO3HABATEIILHOW U COIMAIBLHON
IPaKTHKE;

3) caMOCTOSATENLHOCTh TUIAHUPOBAHKSI M OCYIICCTBICHHS YICOHOU ACSITEIHHOCTH
¥ OpTraHu3alyy y4eOHOro COTPYIHUYECTBA C IIEIaroraMu U CBEpCTHUKAMU;

4) mocTpOoeHHE UHANBUAYAIbHOM 00pa30BaTEIbHOMN TPACKTOPHUH.

IIpenmeTHbIe:

1) ocBocHHBIE OOYYAIOIIMMKCS B XOJI€ M3YyUCHHS Y4YeOHOTrO NpeaMeTa YMEHHS,
crenuQpuIecKue sl JaHHOU MPeIMETHON 00J1acTH;

2) BUJBI JICATEIBHOCTH IO TIOJIYYEHUIO HOBOTO 3HAaHUS B paMKaxX yd4eOHOTO
MpeaMeTa, €ro mpeoOpa3oBaHUI0 W TMPUMEHEHWIO B Y4YEOHBIX, Y4eOHO-

IMPOCKTHBIX U COLUAJIIBHO-IIPOCKTHLIX CUTYAIHUAX



3) dopmHpoBaHHE HAYYHOTO THIA MBIIUICHHUS, HAYYHBIX TPEJACTABICHUN O
KITFOUEBBIX TEOPUSIX, TUIAX U BUIaX OTHOILLICHU;

4) BNaJICHHNEC HAYYHOW TEPMHHOJIOTHCH, KIIOYCBBIMH ITOHATHSAMH, METOJAMHU U
npuemamu [31].

YHuBepcanbHble y4eOHBIE NEUCTBUS MOAMAIOTCA JUATHOCTUKE B IIJIaHE
BBISIBJICHUS YypOBHA wuX ¢GopmupoBanus. OmHAKO TUArHOCTUKA COCTOSTHUS
YHUBEPCAIbHBIX Y4YE€OHBIX JCHCTBUM HE SBJISETCS €IWHCTBEHHOW 3ajadei
MPAKTUYECKON TEAArOTHKH; HEOOXOAMMO MPOIYMBIBATh MyTH MO (HOPMUPOBAHHIO
U Pa3BUTHIO BCEX YHHMBEPCAJbHBIX YUE€OHBIX ACHCTBUH B BUAY UX €IUHCTBA U
B3aUMOCBsI3aHHOCTH [5]. @opmupoBaHrWe yHHBEpPCATbHBIX YYCOHBIX JACHCTBUN —
ATO CIIOKHBIM Mpolecc, NpU TPATUIUOHHBIX IMOJAXO0JaX K OOYYEHHUIO OH He
OCYILECTBUM; OCYILIECTBICHUE JTAHHOTO MPOLECCA BO3MOXKHO TOJIBKO B YCJIOBUSIX
HaIlpaBJIE€HHOCTH OOy4YEHHs] Ha BCECTOPOHHEE Pa3BUTHE JUYHOCTU YYallerocs,
paccMaTpUBaEMOro B KauecTBE CyObeKTa Mporiecca 00yueHuUs.

Baxxnoe 3HaueHue nmpuoOpeTaroT Mo3HaBaTelIbHbIe YHUBEPCAIbHBIC yUeOHbIC
JEHCTBHUS, KOTOPBIE CIENYET pACCMOTPETH MOJIPOOHEE.

['oBopss 0 TOM, YTO Takoe€ «IO3HABATEIbHBIC YHHUBEPCAJIbHbBIE YyUeOHBIC
nercTBUs», Oyaem npunepxkuBaTbes noaxona A.I'. AcmonoBa: «Ilo3HaBaTenbHbIE
YV — a10 cnoxubie GOpMbI OMTOCPEACTBOBAHMS MO3HABATEIHLHOUN JI€SITEILHOCTH;
nepepadoTKa U CTPYKTypHpoBaHue MH(popManuu (paboTa ¢ TEKCTOM, CMBICIIOBOE
YyTeHue); POPMHUPOBAHUE AIEMEHTOB KOMOMHATOPHOTO MBIIUICHHS KaK OJHOTO M3
KOMITOHEHTOB THUIOTETHKO-ICIYKTUBHOTO WHTEJIEKTa; paboTa C Hay4YHBIMU
MOHATUSIMA M OCBOEHHE O0O0IIero mnpuémMa JI0Ka3aTelbCTBA KaK KOMIIOHEHTA
BOCHUTAHUS JIOTUYECKOTO MbIuieHus» [33]. JanHoe ompeneneHue oTpaxaer BCe
CYIIHOCTHbIE 4epThl mno3HaBaTelbHBIX YYJ B coorBerctBUuM ¢ DPI'OC OO0,
YYUTBIBAET OCHOBHBIC BHUJBI JCSATEILHOCTH OOydYaromerocss M OOOCHOBBIBAET
BO3MOYKHOCTh (POPMHUPOBAHUS TO3HABATEIBHBIX JACHCTBUN B Tpoliecce 0O0ydeHUS

MaTCMaTHKE.



B O110Ke IIO3HAaBATCIBbHBIX YHUBCPCAJIbHBIX JICHCTBUM BBIICIAOT

06Hlequ6HBIe IIGfICTBI/I?I, BKJIIO4Yass 3HAKOBO-CHUMBOJIMYCCKHUC, JIOTHYCCKHUC H

JIEHCTBUS IOCTAHOBKH M PEIICHUS TIPOOIIEM.

K o0miey4ueOHbIM TO3HABATENIFHBIM YHUBEPCAIBHBIM JIEHCTBUSM OTHOCSTCS:
CaMOCTOSTENIEHOE BbIJIeIeHNE U (HOpMYyTUPOBAaHHE TO3HABATEIBHOM LIEH;
TIOMCK U BBIAENICHHE HE00X0ANMOI HHPOPMAILINY;

NpUMEHEHHE METOJ0B MH()OPMAIMOHHOTO TIOMCKA, B TOM YHCJE C MOMOIIbBIO
KOMITBIOTEPHBIX CPEICTB;

CTPYKTYpUPOBAHUE 3HAHUMU;

OCO3HaHHOE€ U MPOU3BOJILHOE TOCTPOCHUE PEUEBOI0 BHICKA3bIBAHUS B YCTHOM U
nUuchbMEHHOHU (popme;

BbIOOp HanOosiee A3P(HEKTUBHBIX CIOCOOOB PEIICHUS 3a/1a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIOBUH;

peduiekcust cnocoOOB U YCIOBUN JEMCTBHSI, KOHTPOJIb U OLIEHKA Mpoliecca U
pE3yJIbTaTOB JIEATEIbHOCTH;

omnpeNereHue OCHOBHOM UM BTOPOCTENEHHOM uWH(MOpManuu; CcBOOOIHAs
OpUEHTAIMsI W  BOCHPHUATHE TEKCTOB  XYJOKECTBEHHOTO, HAy4HOTO,
MyOTUIUCTUYECKOTO U OPUITUATHLHO-/IETIOBOTO CTHIICH;

MOHMMAHUE U a/ICKBaTHAs OIIEHKa S3bIKa CPEJICTB MACCOBOM MH(POPMAIUH;
NOCTaHOBKAa W (HOPMYJIMPOBaHHE TMPOOJIEMBbI, CaMOCTOSITEILHOE CO3JaHUe
QIITOPUTMOB JICATEITLHOCTHU MPH PEUICHUH MPOOJIeM TBOPUECKOTO M TIOMCKOBOTO
Xapakrepa.

BaxxHo oTMeTHTh Takoe 0O0IIey4eOHOe YHUBEPCAIbHOE JIEWCTBUE Kak

peduekcus. Pedriekcus yyanmMmucs CBOUX JEUCTBUN TpeArosiaraeT OCO3HAHHE

MU BCCX KOMIIOHCHTOB y‘—IG6HOI>i ACATCIBHOCTH.

OcobOyro rpynmy o00ImIeyu4eOHbIX YHUBEPCAIBHBIX JCHUCTBUM COCTaBIISIOT

3HAaKOBO-CMUMBOJIMYCCKHEC HCﬁCTBHHZ

® MOJCIMpPOBaHUE — MpeoOpa3oBaHUE OOBEKTA M3 UYBCTBEHHOW (OPMBI B

MO/JCJIb, I'T€ BBIACIICHLI CYIIICCTBCHHBIC XapPaKTCPUCTHUKH 06T>CKTa;



mpeoOpa3oBaHWE MOJETM C  IICJNBI0  BBIABICHHUS  OOIMUX  3aKOHOB,

OIIPCACIAIINNX JaHHYIO ITPCAMCTHYTO 0071aCTh.

JlorndyeckuMu no3HaBaTeIbHBIMHU YHHUBCPCAJIbHBIMU I[efICTBPI}IMI/I SABJIIAKOTCA:

aHajgM3 OOBCKTOB C IICJIIBI0 BBIJACICHHS IPU3HAKOB (CYIICCTBEHHBIX,
HECYIIECTBCHHBIX ),

CHHTE3 — COCTaBJIEHHE II€JION0 M3 YacTel, B TOM YHUCJIE CaAMOCTOSITEIBLHOE
JOCTParBaHKE C BOCIIOJTHCHHEM HEOCTAIONINX KOMIIOHCHTOB,;

BBIOOP OCHOBAHHHM M KPUTEPUEB IS CPABHEHUS, CEPHALNU, KIACCHU(PUKAIIUU
00bekTOoB [25];

MOJIBEJICHHUE 10| ITOHATHE, BHIBEACHUE CIICACTBHIA,

YCTAaHOBJICHHE IPUYUHHO-CIICJCTBEHHBIX CBS3CH, MPEJACTaBICHUE ICIOYCK
0O0BEKTOB U SBJICHMI;

MOCTPOCHHUE JIOTHYECKOH IICTIOYKH PACCYXKACHHM, aHaJi3 HWCTUHHOCTH
YTBEPKICHHUM;

JI0Ka3aTEILCTBO;

BBIABMOXKCHHUEC T'UIIOTC3 U UX 000CHOBaHHE.

[TocTaHoBKa U pelIeHre MPOOTIEMBI:

dbopmyIUpoBaHUE TPOOTIEMBI;
CaMOCTOSITENIFHOE CO3JIaHHE CIIOCOOOB pEIICHHsS MPOo0JIeM TBOPYECKOTO MU
MOMCKOBOTO XapakTepa [3].

dopMUpOBaTh YHUBEPCAJIbHBIC YUCOHBIC ICHUCTBUS IPU3BaHbI BCE MPEIAMETHI

yuyeOHOro miaHa. boinbmas ponab 0pu  (QOPMUPOBAHUHU TO3HABATENBHBIX U

YHUBEPCAIBHBIX YyUYEOHBIX JEHCTBUN OTBOAMTCS MaTemaTuke. [lockoibky B

MEepBYI0 OoYepeab Mpu OOYUYCHHHM MaTeMaTHUKE Y Yy4allluXCsl Pa3BUBAIOTCS TaKHE

CBOMCTBA UHTEJJICKTA, KaK:

MaTeMaThyeckass HMHTYHUIMS (BBIOOP METONIOB pEIICHHs 3ajad, CIOCO00B

J0Ka3aTeNIbCTBA, IOCTPOEHUS);
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® JIOTMYECKOE MBINIUICHNE (MOHUMAaHUE TOHSATHUH W OOIICTIOHATUWHBIX CBS3EH,
BJIaJICHUE TMpaBUJIaMH JIOTUYECKOTO BBIBOJA, MOHUMAHUE M COXpPaHEHUE B
MaMATH BaKHBIX JI0Ka3aTENbCTB);

® [IPOCTPAHCTBEHHOE MBIIUICHUE (ITOCTPOEHUE MPOCTPAHCTBEHHBIX aOCTpaKIIHiA,
aHaJIN3 U CUHTE3 TEOMETPUUYECKUX 00pa30B, MPOCTPAHCTBEHHOE BOOOPAXKEHHE);

® TEXHUYECKOE MBIIUIEHUE, CIIOCOOHOCTh K KOHCTPYKTHBHO-MATeMaTHYECKOM
NEATENbHOCTH (MIOHMMAHWE CYUIHOCTH CKAaJSPHBIX BEJIWYMH, YMEHHE
OnpenensiTh, M3MEPATh W  BBIUMCIATH  JUIMHBL,  IUIOWAAH, OOBEMBI
F€OMETPUYECKUX (QUTYyp, YMEHHE H300pakaTb T'€OMETPUYECKUE QUIYpBl U
BBINIOJIHATh F€OMETPUUYECKHE MOCTPOEHUS, MOJEIUPOBATh U KOHCTPYUPOBATH
Tr€OMETPUUYECKUE OOBEKTHI);

® KOMOWHATOPHBIN CTWJIb MBINUJICHUS (ITOWCK PEIICHHS MPOBOJUTCS HAa OCHOBE
LEJICHAIPABJICHHOrO0 Tepedopa BO3MOKHOCTEH, KpPYyr KOTOPBIX OIpaHUYEH
oTpesiesIeHHbIM 00pa3oMm);

® QJIrOPUTMHYECKOE MBIIUIEHHWE, HeoOxoaumoe [uisi  MpodecCHoHaTbHOM
JEATEIbHOCTU B COBPEMEHHOM OOIIIECTBE;

® BJAJCHUE CUMBOJUYECKUM SI3bIKOM MATEMAaTHKU (IOHUMaHUE MaTeMaTHYECKUX
CUMBOJIOB, yMEHHUE 3aluChiBaTh B CHUMBOJMYECKOW (opme pemeHus u
JI0Ka3aTeIbCTBA);

e 00mMe MaTeMaTH4YeCKHe CIOCOOHOCTH IIKOJBHUKOB (CIOCOOHOCTH K
a0CTparupoBaHWI0 U ONEPUPOBAHUI0  (OPMAIBHBIMU  CTPYKTYpaMmH,
0000mmeHu0) [28].

B pesynapTare OCBOEHUS NPEAMETHOTO COJIEPXKAHUS Kypca MaTEMaTHKU
HaOmoaeTcss  (popMHUpOBaHUE CIEAYIOIMIMX I[M03HABATENIbHBIX YHHUBEPCATbHBIX
yueOHbIX JercTBUi, KoTopble Bbiaenuiaa O.C. KoxxeBHUKOBA:
® OCO3HaHUE, 4YTO TaKoe CBOMCTBa MmpeaMera — OOIMe, pa3IUyYHbIE,

CYLIECTBEHHbIE, HECYIIIECTBEHHbIE, HEOOXOUMBIE, JOCTATOYHbIC;
® MOJECIMPOBAHUE;

® CIIOJIb30BaHUE 3HAKOBO-CUMBOJIMYECKOM 3alIMCU MATEMaTUYECKOTO ITOHATHUA,
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® OBJIAJICHHE MPUEMAMHU aHATIN3a U CHHTE3a 00OBEKTA M €TO CBOMCTB;

® ICMOJIb30BAHUE UHAYKTUBHOTO YMO3AKIIOUCHUS;

® BBIBEJACHUEC CJCACTBUM W3 ONpPEACIICHUS TOHSATUSA, YMEHHUE TPUBOJUTH
KOHTpHIpuMepHI [ 16].

B cdepe mo3HaBaTenbHBIX YHHUBEPCAIBHBIX YUCOHBIX IEHCTBHUN yYaIIAECS
JOJDKHBI TPUOOPECTU OMBIT paboThl ¢ MH(OpMaIUel, a UMEHHO: OCYIIECTBISATh
paCIIMPEHHBIN MOWUCK WH(OpPMAIMK C HCIOJIH30BAHUEM PECYPCOB OMOIMOTEK WU
WNuTepHeTa; pemarh 3agaud ¢ M30bITKOM HHGopMaiuu (Tpedyercs OTIEIUTh
3HAYMMYK0 WH(OpMaLMIO OT BTOPOCTENEHHOW); peliaTh 3ajladd ¢ HEJOCTaTKOM
uHpopmanuu (Tpedyercsd ONpeneNnuTh, KaKMX HMEHHO JaHHBIX HEJAOCTaeT |
OTKYyJla UX MOKHO TOJYYUTh); MCIIOJIb30BATh 3HAKOBO-CUMBOJIMYECKHUE CPECTBA
1. 00paboTKu HWHQOpMAIUU, OCYIIECTBIATh MEpPepadbOTKy MaTeMaTUYeCKOu
uH(popManuu s €€ JaTbHEHIIEro UCIob30BaHus [36].

Cnenyer OTMETUTh, 4YTO (OPMUPOBAHUE YHUBEPCATBHBIX yUEOHBIX
JNCHCTBUI yCIIENTHO peanu3yercs B mporecce oOydenuss matematuke [20]. Ipwu
STOM 3HAHMUS, YMEHUS W HaBBIKM PACCMATPUBAIOTCA KaK MPOU3BOJHBIE OT
COOTBETCTBYIOIIIMX  BHUJIOB  ICJICHANPABICHHBIX  naeucTtBuil.  OBinaaeHue
YHUBEPCAIbHBIMU YU€OHBIMU JICUCTBUSIMU BEAET K (POPMHUPOBAHUIO CIIOCOOHOCTHU
CaMOCTOSITEJIbHO YCHEIIHO YCBauMBaTh HOBBIE 3HAHUS, IOJIYyYCHHE YMEHUH U
KOMITETEHILIUM, BKJIIOYAsh CaMOCTOSITENIbHYIO OpraHU3alMi0 MpPOLEecca YCBOEHUS
3HAHUM.

[Ipy BBISIBIICHMM 3HAYEHHUS IIKOJBHOIO Kypca MaTEMaTUKU I Pa3BUTHUS
MO3HABATENbHBIX  YHUBEPCAJIbHBIX Y4YEOHBIX JIEUCTBUN, MPOAHATU3UPOBAHBI
pabotel, cocraBnennbie H.b. HWcromuuoit [14]. B ocHoBe Kypca JEXHT
MeTOouYecKas KOHIICTIITHS, KOTOpast BBIpaKaeT HEO0OXOIUMOCTh
I[EJICHATIPABICHHOTO U CHUCTEMAaTHYECKOTO (POPMUPOBAHUS NPUEMOB YMCTBEHHOMN
NeATEeTLHOCTH: aHallu3a W CUHTE3a, CPAaBHEHMs, KJIACCH(UKAIIMHM, aHAJOTUU U
0000I1IeHSs B TIPOLIECCE YCBOCHUS MaTeMaTHuecKoro cojaepskanus [4]. [Io MHeHUIO
H.b. HWcromuHO#, OCHOBHBIM CpEeACTBOM (OpMUpOBaHUS TMO3HABATEIHHBIX

YHUBEPCAIbHBIX YUEOHBIX IEUCTBUI B Kypce MaTeMAaTHKU SABJISIFOTCS BApUATUBHbBIE
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o GopMyJIMpOBKe yueOHbIE 3a/1aHusl (00BICHU, IPOBEPH, OLICHH, BEIOEPH, CPABHH,
HalIM 3aKOHOMEPHOCTh, BEPHO JIU YTBEpXKJECHUE, Jlorajaics, HaOmonai, cuenai
BBIBOJI), KOTOPHIC HAIIEMUBAIOT O0YYAIOIIMUXCSl Ha BBIMOJHEHUE PA3IUYHBIX BUIOB
NEeATEeIbHOCTH, (HOPMHUPYST TEM CaMbiM YMEHHE JCHCTBOBAaTH B COOTBETCTBHH C
MOCTABJICHHOW IIeNibl0. YueOHbIe 3aJaHus TNOOYXKIAlOT JeTel aHaIM3HUpOBaTh
OOBEKTHI C LIETBIO BBIACICHUS UX CYHIECTBEHHBIX U HECYIIECTBEHHBIX MPU3HAKOB,
BBISIBJISITH UX CXOJICTBO M Pa3fiMyKe; MPOBOJAUTHh CPAaBHEHUE U KIIACCU(PHUKALIUIO 110
3aJJaHHBIM WJIM  CaMOCTOSITENIBHO  BBIIEJIEHHBIM IpPU3HAKaM (OCHOBAHUSM);
yCTaHaBJIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSI3U; CTPOUTH PACCYXKJEHUS B (Gopme
CBSI3U MPOCTHIX CYXJAeHUN 00 00BEKTE, €r0 CTPYKTYpE, CBOMCTBaxX; 00001IaTh, TO
€CTh OCYULIECTBJISITh T'€HEPATU3ALUIO JJIs LEJIOro psAaa €AUHUYHBIX OOBEKTOB Ha
OCHOBE BBIJICJICHUS CYIITHOCTHOM cBsi3u [9].

He MeHee BaXHbBIM ycCIIOBUEM  (OPMHUPOBAHUS  IO3HABATEJbHBIX
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUUN SABIISETCS JOTMKA MOCTPOCHUS COAEPKAHUS
Kypca mateMatuku [14]. Kypc mocTtpoen no temMarnueckoMy npuHuumy. Kaxnas
clenyronas TeMa CBsi3aHa C MPEALIECTBYIOIIUMH, YTO MO3BOJSET OCYIIECTBISTH
NOBTOPEHHE paHee M3YyYEHHBIX MNOHATUH U CHOCOOOB JEHCTBUS B KOHTEKCTE
HOBOTO COJIEp KaHUSI.

Ha ypokax MaTeMaTuku pa3BUBAIOTCS JIOTHUYECKUE YHUBEPCAIbHbIEC yUeOHbIE
JEWCTBUS B MPOIIECCE BBIYMCICHUN, MU3MEPEHUH, MOMCcKa pemeHus 3aaad [15]. VY
YUYEHHKOB (DOPMHUPYIOTCSI OCHOBHBIE MBICIUTENbHBIE ONEpanuu (aHalau3, CUHTE3,
Kiaccuukaiys, cpaBHEHUE, aHAJIOTUS U T.J.), YMEHHUS pa3audyaTbh 0OOCHOBAHHbIE
U HEOOOCHOBAHHBIE CYXJICHHS, 0OOCHOBBIBATH JTAaIlbl PEIICHHS Y4eOHOM 3a/1aud,
MPOU3BOUTH aHAJIU3 U IpeoOpa3zoBaHue MHpopManuu (MCHOJIb3Yys NPU PEUICHUH
CaMbIX Pa3HbIX MaTeMaTHYECKUX 3a7a4 MPOCTEHIHNE NpeaMETHbIC, 3HAKOBBIC,
rpaduueckue Mopenu, TaOJUIbl, AUArPaMMBbl, CTpOSi U TPeoOpa3oBbIBas HUX B
COOTBETCTBUH C CoJiepxanueM 3aaanusi) [33].

Jlanee B auruioMHOW pabote OyaeM paccMaTpuBaTh  BO3MOXKHOCTh
CIOKETHOM 3aau B (GOPMUPOBAHMU Yy OOyYalOIMMUXCS IMO3HABATEJIbHBIX

YHUBEPCAITBHBIX YUEOHBIX JCHCTBUMN MIPH pabOTe C HEM.
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1.2. ®opMupoBaHHe MO3HABATEIbHBIX YHUBEPCAJIbHBIX Y4eOHBIX /IeiicCTBUI B

npouecce padboTbl Ha/l CIO’KETHOM 3aga4ei

CoBpeMEHHBIC TECHICHIIUU Pa3BUTHS OOpa30BaHMS ONPEIACIAIOT H3MCHCHHUE
IIOJIXOJIOB K OpraHHU3aIMK 00pa30BaTeIbHOIO Mpoliecca B IKkojie. Ha mepBbIii mian
BBIXO/IT HHTEPECHI JUYHOCTH yUaIIErocs, pa3BUTHE €TI0 YHUBEPCAIBHBIX YU4COHBIX
nerictBuii. Marematuka, Kak ydeOHas JUCHUIUIMHA, o00Jiajaer OOJbIINM
apCceHaJoM CPEACTB I (POPMHUPOBAHUS YHUBEPCAIBHBIX YUYCOHBIX TUCIUILINH.
DTO CBsA3aHO, B YaCTHOCTH, C JOMHHHPOBAaHHEM aOCTPAKTHOTO MBIIUICHHS H
OCOOEHHOCTSIMH MATEMaTHYECKOI0 s3bIKa. Tak jkKe MaTeMaThka o0jagaeT
WHCTPYMEHTApUEM B BHJIC CIOJKCTHBIX 3aJa4, KOTOPBIA IO3BOJISCT MPUOIU3UTH
pCIICHWE JaHHBIX 3aJa4 K peajlbHOM JKU3HCHHOM CHUTYyallud, OOCCIICYMBas TEM
caMbIM HarJIAAHOE TPECTABICHHE CBS3H MPEAMETa ¢ pakTukon [29].

CyIIecTBYIOT pa3IMIHbIE TOIXOABl K OINPEACIICHUIO CIOKCTHOH 3a7adu.
OctanoBuMcss Ha Touke 3penus E.M.JIsmenko [19]: crokeTHas 3amada — 3TO
3aJaya, B KOTOPOW JaHHBbIE M CBS3b MEXJY HHMH BKJIIOYEHBI B (adyiy;
COJICp)KaHUE CIOKETHOW 3aJadd dYalle BCETro MPEACTaBIsieT OO0 HEKOTOPYIO
CUTyaIuio, 0ojiee UM MEeHee OJIM3KYI0 K >KM3HM; ATH 3a/laud BaXKHbI, TJIaBHBIM

06pa30M, A1 YCBOCHU:A O6y‘-IaIOI]_II/IMI/IC$I MAaTCMATHYCCKHUX OTHOIHGHHfI, JJIA
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oByajieHns 3(pPEKTUBHBIM METOJIOM MO3HAHUS — MOJIECIUPOBAHUEM, ISl PA3BUTHS
CIIOCOOHOCTEH U MHTEpeca, 00yUaIOIIUXCsl K MAaTEMATHKE.
OCHOBHBIE IIeJTN PEIICHUS CIOKETHBIX 3a1a4 [39]:

e (dopmupoBaHHe y OOydYaromuxcsi  OOmero moaxoaa, OOMUX YMEHUU W
CIIOCOOHOCTEM perieHus JI00bIX 3a/1aY;

e m03HaHHE U OoJjiee TIyOOKOE OBJAJCHHE H3Yy4YaeMbIMH MaTEMaTUYECKUMHU
MOHATUSMUA U HEKOTOPHIMH OOIICHAYYHBIMH W OOIIEKUTECHCKUMH TOHSTHSIMH
(CTOMMOCTB, KOIUYECTBO, 1I€Ha, TyTh, BpeMA U T.1.);

® OBJAQJCHUE TIOHATHSMU  MOJEIM M  MOJCIUPOBAHUSA, U  OCOOCHHO
MaTeMaTUYECKUM MOJCIUPOBAHUEM.

B yueOGHOM mpoliecce pemnieHue CIOKETHBIX 3a7ad  BBINOIHSIET P

BOKHEUIINX TUJAKTUYCCKUX (DYHKITUMN:

® BBOJHO-MOTHUBAIMOHHYIO  (GyHKIUIO (popMupoBaHHE Yy  0O0YyYaIOIIMXCS
rIIyOOKOT0 MHTEpeca K MPECTOosIIeH yueOHO-TI03HABATEIBHOM IeITeIbHOCTH);

® WJUIIOCTPATUBHYIO U KOHKPETUZUPYIOMIYIO (PYHKIIUIO U3yYaEMbIX MMOHSITUH;

¢ (YyHKIMIO TPUMEHEHUS U UCTIOJIb30BaHM MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH;

e (yHkuuo GopMUPOBAHUS MATEMATUUYECKUX YMEHUN U HABBIKOB;

e ¢QyHkuMio  ¢GopMHpOBaHUA ~ OOIIEy4eOHBIX  yMEHUW  (aHANIM3UPOBATH
POYUTAHHOE;, TMPABWILHO OQOPMIISITH CBOM 3allCH, MUCHMEHHBIE PaOOTHI;
OCYILIECTBIISATh CAMOKOHTPOJIb U CAMOOIIEHKY CBOEH pabOTHI U Ap);

® KOHTPOJBHO-OIICHOUYHYIO ()YHKIIHIO;

e (DyHKIIMIO BOCIIUTAHUS XapaKTepa U BOJU yUalllUXCs,

e (DYHKIHMIO Pa3BUTUS TBOPUYECKOTO MBIIIJICHUSI U BOOOpaKEHUSI.

Pemrenue crokeTHOM 3a1auyM 4Yalle BCErO BBIMOJHSIETCS CIEAYIOLIUMU
cnocobamu [38].: apudmeTHUecKHii, anreOpandecKuii © reOMETPHUECKHIA.
AnreOpanyecKuii  METOJ]  pEIICHUs]  CIOKETHBIX  3aJad  SIBJISICTCS

YHUBEPCAIBHBIM M CaMbIM pacrpocTpaHeHHbIM. C TMOMOIIBI COCTaBJICHUS

yYpaBHEHUS WM CHUCTEMBbl YPaBHEHUUW MOXHO TMPAKTHYECKH PEIIUTh JO0YIO

CIOKETHYIO 3ajady. ApU(pMETHYECKUAd METOJl IEIecO00pa3HO HCIOIb30BaTh B
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KauecTBe IMPOMNEJAEBTUYECKOT0, CIOCOOCTBYIOIIET0 0Oo0Jiee  CO3HATEIBHOMY
dbopMmupoBaHUIO yMEeHHMH  pemath o0y 3amady. C  9TOM  1Enblo
paccMaTpUBAIOTCS aHAJIM3 U CHUHTE3 B TMPOIIECCE IOUCKA PEIICHUS 3aJayH.
['eoMeTpuyeckuii METO/ MPAKTHUYECKH HE HCTIONIB3YETCS B CPEHEN IIKOJIe, TaK KaK
MaJio 3HAKOM YUHTEIO.

CroxeTHBIC 3a/1a4u OBIBAOT:

B 3aBucumoctu ot xapakrtepa tpeboBanmii, Kymorkun FO.H. ([18], c.19),
Zaniues I'.T. ([13], c.13) u ®punman JL.M. ([34], c.97) BbIAEASAIOT NATH TUIIOB
3a1a4:

o 3ajauM Ha pacrno3HaBaHHWE. B KayecTBE MCKOMOTO B 3THX 3a/adax
BBICTYIIAET OJIMH U3 KOMIIOHEHTOB CUCTEMbI OOBEKTOB, MPU ITOM IPEATOIaraeTcs,
YTO 3TOT KOMIIOHEHT B HAJIUYHOM CHUCTEME HMMEETCS M 4YTO €ro 3HayeHUue
ONPEIEIAECTCS OTHOLICHUSIMU, KOTOPBIEC MPUCYIIU JAHHOU CUCTEME;

o 3ajaun Ha KOHCTpyMpOBaHHE. B KauecTBe MCKOMOTO BBICTyMHaeT Ta
WM WHasg CUCTeMa, MpuueM (QYHKIHUH, KOTOPHIMH OHa JOJDKHA 00J1a/1aTh,
OIMKMCHIBAIOTCS B TPEOOBAHUSIX 3a/1a4H;

o 3amaun Ha JI0Ka3aTeNbCTBO. B KauecTBe MCKOMOTO B HUX BBICTYMAET
npoieaypa 000CHOBaHUS UCTUHHOCTU HEKOTOPOTO YTBEPKACHUS;

o 3ajauun Ha uccienoBaHue. B kauecTBe HICKOMOTO B HUX BBICTYNAIOT: a)
CBS3M M 3aBUCUMOCTH MEXIy HEKOTOPHIMH (haKTaMH W SBICHUSIMH, a TaKKe
BHYTPEHHHME OTHOIIEHUSI, ONPEICISIONINE KAaYeCTBEHHYIO MPUPOAY OOBEKTOB; O)
YUCJIOBBIE 3HAYEHWS BEJIIMYUH UCCICNYEMBIX DJEMEHTOB M  BBISBICHHUE
3aKOHOMEPHOCTH TIOSIBJICHUS JAaHHBIX YMCIIOBBIX 3HAYEHUI;

o 3agaun Ha npeoOpazoBaHue. B kauecTBe HCKOMOTO B HMX BBICTyIAET
mpoiiecc mpeoOpa3oBaHUsi UCXOAHOTO COCTOSIHUSI CUCTEMBI B 33JJaHHOE, KOTOPOE
yKa3aHO B TPEOOBAHUHU 3aa4H.

[To oTHOMICHHIO MEKIY yciaoBusiMu u TpedoBanusmu Croitnosa JILIT. ([30],
c.116), ApremoB A K., Cemenona T.B. ([7], c. 55), ®puaman JL.M. ([34], c. 97)

pa3InyaroT:
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o OmnpeneneHHble 3a1a4l — B HUX 33/IaHHBIX YCIOBUN CTOJBKO, CKOJIBKO
HEOOXOJAMMO M JOCTaTOYHO JJisi BBIMOJHEHUs TpeboBaHuil. B sHBape 3aBoj
BemosHU 105 % MecsaHOTO MUTaHa, a B heBpasie man npoaykuuu Ha 4% OombIie,
4yeM B siHBape. Ha CKOBbKO MPOIEHTOB 3aBOJ] TIEPEBBITTOTHIIT MECSIHBIN TUTaH?

o Heonpenenenusie 3amauri — B HUX YCJIOBUH HEAOCTATOYHO JIJIS
MOJIYYCHHS OTBETa. B ssHBape 3aB0oJI MEPEBHITIOHIII MECSIYHBIN TUTaH, a B (heBpaje
nan npoaykuuu Ha 4% Oonblie, yeM B sitHBape. Ha CKOJIBKO MPOLIEHTOB 3aBOJ
MEPEBBINOIHUI MECSYHBIN TIJ1aH?

o [lepeomnpeneneHnplie 3alaud — B HUX UMEIOTCS JIMIIIHUE yCJIOBHs. B
aHBape 3aBoj BbIIOMHWI 105 % wmecsyHoro miana, 4yro coctaBmio 2340 ToH
npoayKiuu, a B (eBpase man npoaykuuu Ha 4% Oosbie, yem B siHBape. Ha
CKOJIBKO MPOLIEHTOB 3aBO/I ITEPEBBINOJIHUI MECSIYHBIHN LJIaH?

BhI1essIF0T ciieIyrolue KOMIIOHEHTBI CTPYKTYPBI CFO)KETHO! 3a1a4n [32]:
AJIEMEHTHI 3aJlauyd: WU3BECTHBIC (SIBHO 3aJaHHbIC), HEU3BECTHbIE (HEKOHKPETHHIE,
HESIBHO 3aJIaHHBIC);

BEJTMYMHBI, KOTOPBIMHA OXapPaKTEPU30BAHBI DJIIEMEHTHI (CKOJBKO U KaKWE BETUIMHBI
3aJlaHbl SIBHO WJIM HESBHO B TEKCTE 3aJadM, XapakTep KaKIOro 3HAYCHUS
BEJINYMHBI);

XapaKTep B3aUMOCBS3EH MEXKITy JIEMEHTAMH,

OCHOBHOE OTHOIIIEHUE MEXITY BETUINHAMU,;

COCTOSIHUS (M3MEHEHHUE 3HAYCHUHN BEJTUYHMH, XapaKTEPU3YIONTUX €€ DJICMEHTHI);
cutyanuu  (mpeasiokeHue,  (popMaIM3oBaHHOE  OCHOBHBIM  OTHOIICHUEM,
pealln30BaHHBIM B 3a/1a4e).

B wMeromudeckoil nuTepaType aBTOPHI BBIICISIOT Pa3IUYHBIC OTaIlbI
perrenus 3agad. CornacHo [l.IToiia [26] BEIACISIOT MATH ATANOB PEIICHUS 3aaYH:
1) aHamu3 yClOBHS 3ajauu;

2) TIOUCK MyTEH peIeHus;
3) BbIpaOOTKA IJIaHa PEIICHUS;

4) ocyIleCTBIICHHUE IJIaHA PEIICHHUS;
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5) B3rjIsa Ha3al.

JIM.®puaman  [34] BiIrouaeT clieayronde oOs3aTeIbHBIC JTalbl PEHICHUS
CIO’KETHBIX 3a/1a4;

1) aHanu3 3ama4u;

2) TOCTPOCHUE MOJICITH 3aJ1a4H;

3) mouck coco0a penieHus;

4) OCyIIECTBIICHUE PEILICHUS 3a/Ia4H.

O06o0mIas  BbIIIECKa3aHHOE, OMNpPEACIMM OCHOBHBIE JTallbl PEIICHUs

CrO)KeTHOM 3aaun [1]:

1) amanu3 3amaum;

2) TOMCK croco0a pemeHus;

3) BbIpaOOTKa IJIaHA PEIICHHUS;

4) ocyIliecTBIICHUE TUIaHA PEIICHUS 3a1a4u;
5) B3rysa Hazal.

IIpu pabote c croxkeTHOW 3amaueld Ha TEPBOM JdTare MPEanoaaracTcs
NepBOHAYabHAsS paboTa C IICNbI0 TIOHMMAHHS CIOXKETA, BBISBICHHE BEIWYUWH,
KOTOPBIMH OIHMCBHIBACTCS CUTyalusi, (GopMmynupoBaHue yciaoBuid 3amaun [37].
Pe3ynbTaThl Takoro MpeABAPUTENILHOIO aHajdu3a 4YacTo ObIBaeT yJA00HO
3aUKCUPOBATh B CXEMATUYECKOW 3amucH (MHOT/IA TOBOPAT — KPATKOW MOJIEIIH)
TeKCTa 3a7aun. BTopoii u TpeTuil stambl pabOThl HaJ 3aa4yeil SIBISIOTCS CaMBbIMU
TPYAHBIM I8 ydamuxcs. Ha 3THX 3Tamax ycTaHABIMBAIOTCS Pa3IdYHBIC
3aBUCUMOCTH MEXKAYy BEIWYWHAMHU, ONPENCISIOTCS OTHOIICHUS, 3aJIaHHbIe
yCIIOBHEM 3amadd. VX pe3yiapTaToM MOJDKHA SBISATHCS MaTeMaTHdecKas MOJEIb
CUTYaIlNH, KOTOPYIO HEOOXO0IMMO MCCIICA0BATh, MPUYEM B KQ4eCTBE TAaKOH MOJIEITH
MOTYT CIYXuTh (opmyJia, ypaBHEHHE, CHCTeMa YpaBHECHWMH, rpaduk U T. II.
YeTBepThlit ATanm paboOThl ¢ 3ajlaueld IpearnojiaraeT MHTEPHpETaluI0 pe3ysbTara

HCCICAOBAaHUA MaTEeMaTHUUYECKOM MOJICJIN B 3alaHHYIO CUTYAalluI0, pCIICHUC 3a1a4n
18



1)
2)
3)

4)
5)
6)
7)
8)

U 3anuch oTBeTa. Ha msarom stare paboThl ¢ 3a/1a4eil MOKHO pacCMOTPETh JIpyrue
BApUAHTHI PEIICHUS] U MPOAHAIU3UPOBATh MOJYYCHHBIE Pe3yJlbTaThl. MBI BUIUM,
YTO TPU PEUICHUU CIOXKETHBIX 3a/lad PACKphIBACTCA HACS MOJCIUPOBAHUSA
peanbHbIX mporieccoB [35]. CyTh MeTOa MOICTMPOBAHHUS 3aKIIFOYACTCS B TOM, YTO
«IUTSI UCCTIEIOBAHUSI KAKOTO-TH00 SIBICHUS WM OOBEKTa BBHIOMPAIOT WA CTPOSIT
Ipyroi o0BEKT, B KAKOM-TO OTHOIICHUU NO0OHBIN nccaenyemomy. IlocTpoeHHbIH
Wi  BBIOpAaHHBI OOBEKT UW3y4aeTcsi, M C €ro IMOMOUIbI0  penaroT
UCCJIEI0OBATENBCKHUE 3a/1a4H, a 3aTEM PE3yJIbTaThl PEILICHUS 3TUX 3a/1a4 MEPEHOCAT
Ha TMEpPBOHAYAIBHOE SIBJICHWE WM OOBEKT». TakuM 00pa3oM, MOJACIUPOBAHUE
BKJIIOYaeT B ceOs [24]: 1) mocTpoeHWe MoJeiu; 2) HCCIIeIOBaHUE MOCITH; 3)
aHaJIM3 MOJYYEHHBIX PE3YNIbTATOB U MEPEHOC X Ha 00BbeKT u3ydeHwus. [Iporecc
pelieHusl  CIOKETHOM  3aJadyd  — 3TO  TEOPETHYECKOE  HCCIEAOBAaHMUE,
MPEACTABIIAIONIEE COOOM MPOIECC MATEMATUYECKOTO MOIETUPOBAHMUS.

BrIsBIM BO3MOXHOCTH (hOPMHUPOBAHUS IMO3HABATEIHHBIX YHHUBEPCATBHBIX
y4eOHBbIX JEHCTBUU TpU paboTe C CIOKETHOM 3ajjaueil, COTJacHO BBIJCICHHBIM
JTanam.

Kaxnaplii stam pemeHuss CHOKETHOW 3aJauyd MMEET CBOE COJEpKaHHE,
COrJacHO KOTOPOMY, JOJDKHBI OBITh  ONPEAENECHbl BHUABI JIESITEIbHOCTH,
obecnieunBamoIye (GopMUPOBAHUE y OOyYaIOMUXCS CICAYIOMUX yMeHui [36],
BXOJISIIIMX B COCTAB MO3HABATEIbHBIX YHUBEPCAIBHBIX YUCOHBIX ICHCTBHI:
CMBICJIOBOE UTCHHE XY0KECTBEHHBIX U MO3HABATEIbHBIX TEKCTOB;

BBIICJICHHUE CYIIECTBEHHOW MH(POPMAIIUU U3 TEKCTOB Pa3HBIX BUJOB;
OCYIIECTBICHUE aHaiu3a OOBEKTOB C  BBIIIETICHUEM  CYIIECTBEHHBIX U
HECYIIECTBEHHBIX NIPH3HAKOB;

CO37aHue U MpeoOpa30BaHUE MOJIEIHM U CXEMBI JIJISl PEIICHUS 33/1a4;
OCYUIECTBJICHUE CUHTE3a, CPABHEHUS;

YCTaHOBJICHUE MPUYUHHO-CIIC/ICTBEHHBIX CBS3CH;

WCITIOJIb30BAHUE 3HAKOBO-CUMBOJIMYECKUX CPEJICTB JIJISl PEIICHUS 3a/1a4H;
MOCTPOCHHUE PACCYXKJICHUN B (OpME CBS3U MPOCTHIX CYXKJICHHM 00 00BEKTe, €ro

CTPOCHUHU, CBOMCTBAX U CBA3AX;
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9) ymMeHHe ycTaHABJIMBATH AHAJIOTHH;
10)ocymiecTBiienne  BbIOOpa  Hamboiiee  A(M(PEKTHUBHBIX  CIIOCOOOB  PEIICHHUS
o0pa3oBaTeNbHBIX 33/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHM.

ComnoctaBUM coJiepKaHUE KaXKIOTO dTama perieHHUs CIOKETHOW 3ajadd C
BBIZICJICHHBIMA ~ yYMEHUSMH,  BXO/JSIIMMH B COCTaB  TO3HABaTEIbHBIX
YHUBEPCATBHBIX YUCOHBIX JTCUCTBHUH, MPEICTABUM JAaHHBIC PE3YJIbTAThl B TAOJIHIIC
1. Tem caMbIM OTpeNeINM TUAAKTHUSCKYIO 3HAYMMOCTh Ka)KJIOTO dTana pericHHs
CIOKETHOM 3amaun g (OPMHPOBAHUS TMO3HABATEIIBHBIX YHUBEPCAIBHBIX

y4eOHBIX JCHCTBHIA.

Tabnuya 1
Conocmasnenue cooepicanus 5manos peuerust ClodicemHuoll 3a0aiu ¢ yMeHusMU

6)(?00}11141/[]1/[1/[ 6 CoCnae no3HaeamejlbHbvlX YHUBEPCAJIbHbLX yq€6Hle oeticmeutl

Oran peuieHust CIOZKeTHOI Coz[epma}me jTamna YMeH]/Iﬂ, BX0adAIlIIME B COCTAaB
3agavau pPeUIICHUSA CIOJKETHOI 3agavuu MMOo3HaBaATEJIbHbIX

YHUBeEPCAJbHBIX Y4eOHbIX

JNeHCTBHI
AHanus 3agaun ® JIOHMMAaHHUE CHOKETA ® CMBEICJIIOBOC UTCHUE
(}IBJ'IeHI/ISI, COOBITHS, XYHOOKECTBECHHBIX U
Hpouecca); IMO3HABATEJIbHBIX TEKCTOB,

L4 (I)OpMy.]'II/IpOBKa YCJIOBUA U | © BBIACJICHUC CymeCTBeHHOﬁ
Tpe60BaHI/I$I 3a71a4uu, I/IH(i)OpMaI_II/II/I N3 TCKCTOB
® BbIABJICHUC BCIINYHH, Pa3HBIX BUIOB,
KOTOPLIMHU OITUCBIBACTCA ® OCYLICCTBJIICHHUC aHAJIN3a
CUTyanus. 00BEKTOB C BBIJICJIICHUEM
CYIICCTBCHHBIX U
HECYHICCTBCHHBIX

IMPU3HAKOB.

ITouck crocoba periens | e yCTaHOBJICHHE PAa3JIMUHBIX | ®  CO3JaHHE M IPeoOpa3oBaHme
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3aBUCUMOCTEN MEXKITY

BCJIMYNHAMU,

® OIpCACIICHUE OTHOI_HGHI/II\/'I,

3aIaHHBIX YCIIOBUCM

3a/1a4u;

® COCTaBJICHUC

CXEeMaTHUUECKOM 3aITiCH.

MOJICJIN U CXEMBI IJIA
pelieHus 3a/1ad;
OCYILIECTBIICHHE aHAIIN3a
00BEKTOB C BEIIEICHHEM
CYIIECTBEHHBIX U
HECYIIECTBCHHBIX
[IPU3HAKOB,;
OCYILIECTBIICHHE CUHTE3a,
CpaBHEHU,
}’CTaHOBHCHI/Ie HpI/I‘-II/IHHO'

CJIEJICTBEHHBIX CBA3EM.

IIpooonxcenue mabauyol 1:

JTan penieHUs CHOKETHOMN

3aJa4YM

Conep:xanue 3Tana

pelIeHus CIOKETHOM 3a1auu

YMeHus1, BXoAsillIMe B COCTaB
MO3HABATEJbHBIX
YHHBeEpPCAJbHBIX Y4eOHbIX

JNeHCTBHI

BripaboTka niaHa peneHus

® COCTaBJICHUC

MaTeMaTHYECKON MOJIENH
curyauuu (popmyia,
ypaBHEHHUE, CCTEMA
ypaBHEHUH, rpaduk u

T.IL.);

® HCCICIOBAaHUC

IIOCTPOECHHOM

MaTeMaTHUYEeCKOM MOJEIIH.

co3/laHue U nmpeoOpa3oBaHue
MOJIENIA ¥ CXEMBbI JUIS
peleHus 3aaad,
UCTIOJIF30BaHUE 3HAKOBO-
CHUMBOJIMYECKUX CPEACTB IS
peueHus 3aaauy;
MOCTPOEHUE PACCYNKIECHUN B
(dbopme CBSI3H MPOCTHIX
cyXxeHuil 06 00beKTe, ero
CTPOEHUH, CBOMCTBAX U

CBA35X.

OcymiecTBieHHE TJIaHA

® UHTEpHpeTanus

HCITIOJIB30BaHHEC 3HAKOBO-
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peUICHUSA 3a1a4n pe3yjibTaTa UCCICI0OBaHUA CUMBOJIMYCCKUX CPCACTB IJIA

MaTeMaTHYECKOU MOJEIIH pelieHus 3a/1auu,
B 33/IaHHYIO CUTYaIIHIO; ® yYMCHHE YCTaHABJIUBATh
® pelleHue 3a/1a4Hu,; aHaJIOTUH.

® 3allMChb OTBCTA.

Bsrusin Hasan ® JAHAJIM3 PE3YJIbTATA, ® OCYNICCTBJICHUC aHaIM3a
® PacCMOTPEHHE IPYTHX 0OBEKTOB C BbLIEICHUEM
BapUaHTOB PCIICHUS. CYIIECTBCHHBIX U
HECYIIECTBCHHBIX
MIPHU3HAKOB;

® OCYIIECTBIICHHE BHIOOpA
Hanbosee 3(h(HeKTUBHBIX
C1oco0O0B pelIeHus
00pa3oBaTeNbHBIX 33134 B
3aBUCHMOCTH OT

KOHKPETHBIX YCIOBHM.

IIpencraBnenHoe B Tabnuie 1 comocraBiieHUE MO3BOIAET CHOPMYIMPOBATH
BBIBOJI O TOM, YTO ()OPMUPOBAHUE YMEHUH, BXOASAIINX B COCTaB MO3HABATEJIbHBIX
YHUBEPCAIbHBIX YYEOHBIX ACUCTBUH, Y 00y4aroUuXxcsi BO3MOKHO OCYILIECTBISATh

Ha BCCX JTallaX pCIICHUA CIO’KETHOM 3aJda4u.

PaccmoTpum Ha KOHKpETHOM mpuMepe (HOpMUPOBAHHE YMEHHM, BXOISIIUX
B COCTaB MO3HABATEIbHBIX YHUBEPCAIBHBIX YUCOHBIX NEUCTBUI, Y 00yUYaIOIMIUXCS
pu paboTe HaJl CIOKETHOM 3a7auei.

3apaua: [1noT nporusiBaeT oT A 1o B 3a 60 vacos, a karep — 3a 6 yaca. 3a
CKOJIbKO YacOB MPOIUILIBET KaTep myTh OT B 1o A?

CocrtaBuM TabnuIly 2, T/i€ NPEICTaBUM ACATEILHOCTh, KOTOpasl HampaBjcHa
Ha GOpMHUPOBAHUE YMEHUN, YUUTENS U O0yUJaIOIMMUXCA Ha KaXKJIOM dTare pereHus
JTAaHHOM 3aJ1a4H.

Tabnuya 2
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OpZClHMS’ClZ/;M}Z 0essmenbHOCMU HA 8bIOCTIEHHbIX YMANAX peuleru CI02/CEemHOl

3a0a4u HanpasieHHAaAs Ha POPMUPOBAHUE YMEHUL BX00AUWUX 8 COCMAE

NO3HABAMENILHLIX YHUBEPCANbHBIX YUEOHbIX OelticmaUul

JTan peunieHns CIOKEeTHOM

3aMa4n

I[eﬂTe.HbHOCTL YUuuTeas

JlesATeJbHOCTH

00y4Jaromuxcs

Anann3 3amauu

. IIpennaraer MPOBECTHU

aHamm3 3aauu ()
BBIOPAaHHOMY OCHOBAHHIO:
pas3zfenuM TEKCT 3aadu 10
MPEIOKEHHSIM

(oOyuaromuecs yxe yMeroT
[0 OJHOMY OCHOBAHHIO
aHaAJIM3UPOBATh 00OBEKT,

pa3zesniss ero Ha 4acTH).

. [Ipennaraer 00CyIuTh
npoliecc, KOTOpbIi onucax

B 3a1a4€.

1. AnanusupyroT 3amady 1o
BBIODAHHOMY OCHOBAHHIO:
pa3aeNnuTh TEKCT 3a7auu 1o
PEJIOKECHHUSIM.

[lepBoe npeanoxxeHue 3a1a4uu:

[TnoT mpomeiBaet ot A 10 B

3a 60 yJacoB, a karep — 3a 6

qaca.

2. IIpountas nepBoe
HpeaIoKeHue,
bopMyTUpyIOT  yClOBHE

3agadyd, TO €CTb TO, 4YTO

JaHO:

IIpooonxcenue mabauyol 2:

JTan penieHUs CIHOKETHOM JesATeJIbHOCTh YUYUTEJIs JesATeJbHOCTH
3a1a4H4 o0yyarommxcst
3. 'oBOpHT BBHISIBUTH JlaH ILJI0T, KOTOPBIN

BCJIIMYNHBI, KOTOPLIC TAHbI B

3aaadc.

nporuibiBaeT 3a 60 yacoB oT A
no B; u xarep, xoTopslit 3a 6

Jaca IMpOIUIBIBACT J3TO IXKC

paccrosiHue.
3. Tenepn aHAIIM3HUPYeT
BTOpOE MPeIOKEHHE

3a7a4yd: 3a CKOJILKO 4acoB
NPOIUIBIBET KAaTep IIyTh OT

B no A? B uem HammcaHo
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TpeOOBaHUE, TO €CTh HYTO
HaJ0 HCKaTh B 3ajadye:
KOJIMYECTBO  4YacoB,  3a
KOTOpPOE€ KaTep MPOILIBIBET
nyrb or B no A . U

TOBOPUTCS, YTO KaTep YxKe

INIBIBET IIPOTUB TCUYCHUA

PEKH.
4. O6cyxaaloT  BMeCTe €
yUUTEIeM polecc,

OIMCAaHHBIM B 3a7aye. B
3a7a4e  paccMaTpUBaeTCsA
npoiiecc JIBYKCHUS
O0BEKTOB II0 TEUYCHHUIO U
OpPOTUB  TEUEHUS]  PEKH.
Peur UIEeT 0 JIBYX
o0beKTax: Karep W IUIOT.
Karep nponusiBaer mytb oT
A 110 B, TO ecTb OH IUIBIBET

110 TCYCHHUIO PCKHU.

IIpooonxcenue mabauyol 2:

JTan peunieHus CHKETHOI

3aJa4YM

JesiTeILHOCTD YUUTEJIsI

JlesiTeIbHOCTH

00yyarmuxcst

CKOpoCTh TO TEUEHUIO PEKH
0oJbI1Ie COOCTBEHHOM
CKOpPOCTH KaTepa Ha CKOpPOCTh

TCUCHHUA PCKU. CKOpOCTB XKEe

IoTa paBHa CKOPOCTH
TEUYCHUS PEKHU.

5. BBIMBISIOT  BEIWYHUHEI,
3aJaHHbBIC B 3ajaue:
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paccrosiHue (IyTh), BpeMmd,
CKOpOCTb.
[Touck cnocoba pemeHus 1. Ilpennaraer  ycraHoBuTh | 1. YcraHaBiuBaroT
BeipaboTka niaHa pemeHus 3aBUCUMOCTH MEXIY 3aBUCUMOCTh MEX Y
BEJIMYMHAMU, KOTOpBIE BEJIMYUHAMU: ITponecc

BBIJACIIMIIN B IICPBOM ITallC.

. T'oBopur cocraButh J1Be
MOJEeNU:  TaOJMYHYH0 H
rpaduyeckyro.

. Ilpemyiaraer cpaBHUTBH IBE

MOJIENIU 110 KaKOMY-HUOY b
OCHOBAHHIO, 4TOObI
oOyuaromuecsi BEIOpanu u3
JABYX Ty, KOTOpas SABJIACTCA
ylo0Hee wWid TIpouie JUis
HUX, U Jajee pelanu
3a7a4y KaXKIbld MO CBOEH

MOACIIH.

ABWIKCHUS IIJIOTA M KaTcpa

XapaKTepu3yercs
3aBUCHUMOCTBIO MEXy
Tpemst BEJIMYMHAMU:

paccrosinue (IyTh), Bpems
JIBUKEHHUSI M CKOPOCTb, H
npu

9TOM IIYTb pPaBCH

IMPOU3BCACHUTIO BpEMCHHA

JIBU)KEHUS Ha CKOpPOCTh. B

3ajaye  JaHbl  3HAUCHHS
paccMaTpruBaeMbIX
BCJIMYHUH.

e CcoOCTBEHHas CKOPOCTh

Karepa;

® CKOPOCTH TCUCHHSA PCKU;
e paccrosinue oT A 110 B;
e (axTuueckas CKOPOCTb

KaTcpa I10 TCYCHUIO,

IIpooonxcenue mabauyol 2:

JTan peunieHUs CIHKETHOM

3aJavYM

I[eﬂTeJIbHOCTB yuurtead

JlesiTeJJbHOCTH

00yyarmuxcst

e (QaxTuueckas CKOPOCTb
Karepa NOpPOTUB TEUYECHUS
pexu;

e Bpewms ABWKeHHUS oT B no

A.
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M3 »>Tux 1miectTu HEM3BECTHBIX

repBbIe IISITh SIBJISIFOTCST
HEONpPeAEIEHHBIMU
HEW3BECTHHIMM, TaK KaK WX
3HAUCHHUSA HEIb3s HaWTH B
MpoIiecce peHieHusl 3aJauu U
He TpeOyercs  HaWTh, a
TOCJICIHES HEU3BECTHOE — ATO
HCKOMOC 3a/1a4H.
2. CoCTaBISIIOT COBMECTHO C
yuUuTEIEM

IIBE  MOJEIH

3ajayn:  TaOIMYHYI) H
rpaduyecKyo.

3. CpaBHUBAIOT JBE MOJCIH
1o KakoMy-HHOY1b

OCHOBAHHUIO.

4. BeiOuparT u3

JIBYX
MOJENEN OJIHYy, KOTopas

SBISETCA  ylOoOHee WU
npole JUis HUX, W Jajiee
pemaT 3ajady KakIblid

10 CBOE MOJEIIN.

Ocy1ecTBiieHHE IJIaHA

peHiCHus 3a1a9n

1. TIpennaraer peLIuTh
3ajauy (KaXK b1 c
BbIOpaHHOM MO/JIETIBIO)

JIBYMsI CIIOCOOaMH:

1. Pemaror 3a1auy c

ITOMOIIILIO c1oco0oB,
KOTOpPbIE OOCYAMIN BMECTE

C YUUTEJIEM:

IIpooonxcenue mabauywl 2:

JTan peunieHus CIOKeTHOM JesAiTeJIbHOCTDh YUYUTEJISA JesATeIbHOCTD
3a1a4Hu o0yyarommxcst
anredpanyeckum u | anredpanyeckuit u
IIPUBEICHNEM K EAMHHUIIE. MIPUBEACHNE K EUHUIIE.
2. T'oBopur cpaBHuTh JBa | 2. CpaBHMBaIOT JiBa croco0a
peleHus 3a/1a4u 1o pelieHus 3a/1a4u o
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KaKkoMy-HHOYTb

OCHOBAHMIO M YCTaHOBUTD,
Kakoe W3 HUX SBISETCA
Haubonee  MPOCTBIM  H
panroHAIBLHBIM ISt

KaXXJ01ro U3 HUX.

. HpOCI/IT 3aliucarb  OTBET

3a1a4H.

KakoMy-HHOY b

OCHOBAHHUIO.

. YCcTaHaBIMBAIOT, KakKou

croco0 perreHus: Hanbosee
paIMoHaNeH UM MOAXOIUT

HM.

. Pe3ynbTarel

MaTeMaTH4eCKOi MOACIn
3aga4un MEPCHOCAT B

pEeaJIbHYIO CUTYALUIO.

. [ocne pelieHus,

3aIIMChIBAlOT OTBCT.

Barsin Hasan

. [IpoBogut

o0cyxIeHne
pewenus 3agauu: [lo xony
pelieHus  3ajJadd, MBI
paccMaTpuBaIu nBa
crocoba peleHus, CpaBHUB

ux, MBI YBUACIIM, qTo

crnocod  MpuBEACHHS K
CIMHHUIIE SIBIISIETCSI
Haubosee  MpOCTbIM |

pammoHanbHbIM. OTBEeT B
oboux peLIeHHsIX

OJHWHAKOB.

. OOCyX/1al0T COBMECTHO C

YUUTCIIEM peIcHue

3a1a4i.

N3 Tabnuiel 2 MOXKHO cienaTh BBIBOJ, YTO HA dTamnax pelIeHUs CIOKETHOU

3alauyu 'y oOydaronuxcs (HOpMUPYIOTCS TaKMe€ YMEHHS, BXONAIINE B COCTaB

IMMO3HABATCIbHBIX YHUBCPCAJIbHBIX YYCHBIX I[GﬁCTBHfI:

BbIJICJICHHE CYIIECTBEHHOW HHPOPMALIUU U3 TEKCTOB Pa3HBIX BUJIOB;

OCYLIECTBJIEHUE

aHaIM3a OOBEKTOB

HECYIICCTBCHHBIX ITPU3HAKOB,

C BBIACJIICHUCM CYHICCTBCHHBIX U

CO31aHHuC U HpCO6pa3OBaHI/Ie MOJCJIN U CXCMBI JJIA pCIICHUS 3aaa4,
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e OCYIIECTBIICHHE CPABHEHUS,

e HCIIOJIb30BaHUE 3HAKOBO-CHUMBOJINYECKHUX CPEICTB AJISl PEIICHUS 3a1a4H;

e TIOCTPOCHHUE PACCYXKJEHUN B (POpPME CBSI3H MPOCTHIX CYKICHUIA 00 0OBEKTE, €TO
CTPOCHHUU, CBOICTBAX U CBA3SIX;

e OCylIECTBIICHHE BbIOOpa Haubomee HSPPEKTUBHBIX CHOCOOOB PpELICHUS

00pa3oBaTeNbHBIX 33/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBHA.

BbiBOABI 110 TIEPBOH IJ1aBe

Cormacio  ®@egepanbHOMY  TOCYIapCTBEHHOMY  00pa3oBaTEbHOMY
CTaHJapTy OCHOBHOTO o00Iero oOpa3zoBaHus, (HOPMUPOBAHHE IMO3HABATEIHHBIX
YHUBEpPCAJbHBIX  y4E€OHBIX  JEHCTBUI  SBISETCS  HEOTHEMJIEMOW  YacThIO

CEeTOTHSIIHEr0 00pa30BaTEILHOIO MpoIiecca.
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B nmepBoil TIaBe Ha OCHOBE aHalIM3a IICUXOJIOrO-IEeNarornyecKomu,
METOJMYECKON JINTEPATYPbl U UHTEPHET PECYpPCOB OBLIO YTOYHEHO OIpENEICHHE
MO3HABATE/IbHBIX YHHUBEPCATbHBIX yueOHbIX aeWicTBuid. [lom kotopeimu AT
ACMOJIOB TIOHMMAET: «CJIOKHBIE (DOPMBI OIIOCPEICTBOBAHMS I103HABATEIbHOU
NEeSTENIbHOCTH; — TepepaboTka W CTPYKTypupoBaHue wuHopmamnmu (padota ¢
TEKCTOM, CMBICIIOBOE YTEHHE); (OPMHPOBAHUE DIEMEHTOB KOMOMHATOPHOTO
MBIIUICHUS KAK OJHOTO U3 KOMIIOHEHTOB I'MIIOTETHKO-AECIYKTUBHOTO MHTEJUICKTA;
paboTa ¢ Hay4YHBIMH TIOHATUSMU M OCBOEHHUE OOIIEro MpuéMa JI0Ka3aTebCTBa KaK
KOMITOHEHTAa BOCIIMTaHUS JIOTHYECKOTO MBILLUICHUS.

PaccMoTpeHa BO3MOXKHOCTb CIOKETHBIX 3a4ad g (OPMHUPOBAHUSA
MO3HABATEJIbHBIX YHUBEPCAIbHBIX Y4eOHbIX JedcTBHid. C TOYKM 3peHus
E.N.JIAmeHKo: croxkeTHas 3a/1ada — 3TO 337a4a, B KOTOPOM JaHHBIC U CBS3b MEXIY
HUMHU BKJIIOYEHBI B (aldyiy; cOoJep)KaHHE CIOKETHOW 3aJaud 4Yalle BCEro
MPECTABIACT COOOM HEKOTOPYIO CUTYaIlHI0, 00Jiee WK MeHee OJIU3KYIO K KU3HU;
3TH 3a/Jayd BaXHbI, TIJABHBIM OOpa3oM, JUId YCBOEHUS OOydYaroIUMUCS
MaTEMaTUYECKUX OTHOLIEHUH, JJIs OBJaJeHHS 3P(PEKTUBHBIM METOJOM MO3HAHUS
— MOJENHUPOBAHUEM, JJI Pa3BUTHUSI CIOCOOHOCTEW M MHTEpeca, oOyyaroumxcs K
MaTeMaTHKe.

Ha ocHoBe aHanmn3a JMTEpaTyphl, BBIAEICHBI ATAIlbl PELICHHS CHOKETHOU
3aJ1auu:

1) amanu3 3amayu,

2) MOMCK croco0a PelIeHuS;

3) BIpaOOTKa IJIaHA PELICHHMS;

4) oCyIECTBIICHUE IIJIaHA PELICHUS 33/1a4u;
5) B3rsA Ha3am.

[IpoBeeHO COMOCTABIEHUE COIACPHKAHUA OTAMOB PEIICHUS CHOKETHOU
3aJlayd C BBIJICJICHHBIMU YMEHMSIMHU, BXOISIIMMHU B COCTaB MO3HABaTEIbHBIX
YHHUBEpCaJbHBIX yueOHBIX AeiicTBuil. Ha ocHOBe comocTaBieH s, TOTYyYEH BBIBOI:

dbopMHpOBaHUE T[O3HABATENIbHBIX YHUBEPCAJbHBIX y4E€OHBIX JEHCTBUUA Yy
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00y4aroluxcsi BO3MOYXKHO OCYILIECTBIISITH HAa BCEX JTAlax pPELICHUs CHOKETHOU
3a/1a4Hu.

[IpuBenen mpumep GOpPMUPOBAHHUS YMEHHH, BXOAAIIMX B COCTaB
MIO3HABATEJIbHBIX YHUBEPCAJIBbHBIX YUEOHBIX IEHUCTBUM, NPU PEIICHUN CHO)KETHBIX

3a/1a4 y 00y4Jaronumxcs.

I'TABA 2: METOAUYECKHUE OCOBEHHOCTH UCITOJBb30OBAHUSA
CIOXKETHBIX 3AIAY I ®OPMUPOBAHUA IIO3HABATEJIBHBIX
YHUBEPCAJIBHBIX YUEBHBIX JEMCTBUH Y OBYYAIOIIIUXCS HA
YPOKAX MATEMATHUKHA
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2.1. Oco0eHHOCTH NO3HABaTEJILHOI cdepbl o0yuaromuxces 7-9 KiaaccoB

PaccmoTpeHne BO3pacTHBIX  OCOOCHHOCTEH  OOYYalONMIUXCS  SIBIISACTCS
HEOOXOAMMBIM TIpolieccoM B meparoruke. C MOMOIIBI0 ATOTO YYHTENb Y3HAET,
KaKue METOJbl pabOThl M MPUEMBI MPUMEHSATH B Ka)XJIOM BO3PACTHOM MEPHOIE
HIKOJIBHUKOB. KaxkI1p1il BO3pacTHOM NEpHOJ OTIMYATCA CBOMMH NCUXHYECKHUMH U
bU3MYEeCKUMU OCOOEHHOCTSIMU PA3BUTHUSL.

OO6yuaromuecs 7-9 KI1accoB ATO JETH MOJPOCTKOBOTO Bo3pacta oT 13 mo 15
aet. OHH, pOKIACHHbIE B UHPOPMAIIMOHHYIO 3MOXY, OTIUYAIOTCS OT CBEPCTHUKOB
JBajuaroro croinerua. Tak, oOpa3 MHUpa NOAPOCTKOB o00OsagaeT OoJbIIeh
TMOKOCTBIO CMBICIIOBBIX CTPYKTYpP, y HHX TpPaHC(QOPMHUPYIOTCS MPOLECCHI
Kareropuzanuu WHQOpMaIUU, BO3paCTaeT pPOJIb ayJAMOBU3YyaIbHBIX 00pa3oB B
MUPOBOCIPUATHAN, OHU JIYYILIE CIPABIISIOTCS C 3aJaHUSMU, TPEOYIOIMMH padOThI
CO 3pUTEIBHBIMHU 0Opa3amu. OOpa3 Mupa HepeaKo NpHoOpeTaeT (hparMeHTapHbIH,
«KJIUTIOBBIN» XapaKTep, COAEPKUT OOJIBIIOE KOJTUYECTBO CTEPEOTUIIOB, YTO MOMKET
IPUBOJUTh K CHUKEHUIO pPEe(IEKCUBHOCTH, K COYETAHHIO B CYOBEKTUBHOMU
PEaTbHOCTU TMPOTUBOIOIOXKHBIX HIIM KauYE€CTBEHHO PAa3JIMYHBIX MPEACTABICHUM,
KOH(JIMKTHBIX CMBICJIOB, TPOTHBOPEYMUBOCTH KOTOPBIX HE 0CO3HaeTcs [6].

VY o0yuaromuxcsi B 3TOM BO3pacTe HEOOXOJUMO pa3BUBATh LEJeNoJaraHue
JUISl OCO3HAHHOTO M OTBETCTBEHHOI'O BCTYIUICHHs YEJIOBEKA B Pa3sHOCTOPOHHIOIO
KU3Hb OOILECTBA, YTO MPEANOJIaraeT CaMOOMPEIEICHUE K COLUUO-KYJIbTYPHBIM
HOpPMaM M LEHHOCTSAM, a TaKKe€ BOIUIOIIEHUE UX B JKU3Hb IIyTEM IMOCTAHOBKH U
noctxkeHuss uene. OcBoeHue cmocoba IiesienoyiaraHusl SBISETCS Ba)KHOU
3a7a4el CTapIlIero IMOJAPOCTKOBOro Bo3pacTta. OIHUMH M3 YCIOBUM OCBOCHUSA
crnocoba TOCTAaHOBKHM IIeJIel SBIISIOTCA: YMEHHE COCTaBISATh PEATUCTHUHOE
NpEACTaBICHUE O CHUTyallud; YyMEHUE BEpHO (HOPMYIUpPOBATH MPEIAMET
npeobpa3oBaHusi; ymMeHue (HOPMyIUpPOBaTh COOCTBEHHYIO TO3UILHUIO (HOPMBI,
1ieHHocTH) u ap [11].

[Ipoueccsl couuanu3alv M HWHAUBUAYAIU3ALUUU JIMYHOCTH JOCTATOYHO

aKTUBHBl B TOJPOCTKOBOM BO3pacTe H TPeOYIOT OT WHTEIUICKTYaJIbHOM
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JEATEIBHOCTH TOAPOCTKA 00Jiee BBICOKOTO YPOBHS: TIIYOOKMX OOO0OIIEHUN u
JI0Ka3aTeNbCTB, MIOHUMAHUS 00Jiee CIOXKHBIX W aOCTPAKTHBIX OTHOIICHUH MEXTY
oOBekTamMu; GOPMHUPOBAHUS OTBJICUCHHBIX IOHATHH.

B ncuxosornueckux HCCIeIOBAaHUSIX OTMEYACTCS, YTO OCOOCHHO 3aMETHBIC
W3MEHEHUS MTPOUCXOAAT B Pa3BUTUU MBIIIUICHHS MOAPOCTKA. B mporecce yueHus
OYEHb 3aMETHO COBEPIICHCTBYETCS MbIIIIJIEHHE ToaApocTka. CoaepkaHue U JOTHKa
U3ydaeMbIX B IIIKOJE TPEIMETOB, HM3MCHCHHE XapakTepa W (opm ydeOHOI
JESTENIbHOCTH  (OPMUPYIOT W Pa3BHBAIOT Yy HErO0 CHOCOOHOCTh aKTHBHO
CaMOCTOATENILHO  MBICIUTh, pacCcykJaTh, CpaBHHMBaTh, JelaThb TJIyOOKHE
000OLIEHUS U BBIBOJIBI.

OcHOBHast OCOOCHHOCTh MBICIIUTEIBHON JIEATEIBHOCTH TMOAPOCTKA —
HapacTaromas ¢ KaxIblM TOJOM CIOCOOHOCTh K aOCTPAaKTHOMY MBIIUICHHIO,
W3MCHCHHE COOTHOIICHUS MEXKIy KOHKPETHO-OOpa3HBIM H  aOCTpaKTHBIM
MBbINIIIeHHeM. HarsimHple KOMITOHEHTBI MBITIUICHASI HE MCUYE3al0T, & COXPAHSIOTCS
U Pa3BUBAIOTCSA, MPOJOJDKAs WIPATh CYIIECTBEHHYIO POJb B 0OIIEH CTPYKType
MBIIIIICHUS.

VY4eHbie OTMEUAIOT Psii OCOOCHHOCTEHW pa3BUTHA HAOIOIATETHLHOCTH,
namsITH, BHUMaHHUs B MOAPOCTKOBOM Bo3pacTe. B mporiecce ydeHHs MOIPOCTOK
npuUOOpeTaeT CIOCOOHOCTh K CJIOKHOMY AHAJIUTUKO — CHHTETHYECKOMY
BOCIIPUATHIO TIPEJMETOB U SABJICHUNA. Bocmpusitue CTaHOBUTCS TUIAHOBBIM,
MOCIIeIOBAaTEIbHBIM U BCECTOPOHHUM. [10IpOCTOK BOCTIpUHMMAET YK€ HE TOJBKO
TO, YTO JIGKUT Ha TMOBEPXHOCTU SIBJICHUH, XOTS 3]IeCb MHOTOE€ 3aBHCHT OT €ro
OTHOIIEHUS K BOCIIPUHUMAEMOMY OOBEKTY.

CyliecTBeHHbIE H3MEHEHHsI B IOAPOCTKOBOM BO3pacTe MPETEepPHeBAIOT
NaMaTh U BHUMAaHHWE: Pa3BUTHE HUJACT MO MyTH YCUJICHUS WX MPOU3BOJILHOCTH,
HapacTacT yMEHHWE OpraHW30BBIBATH W KOHTPOJUPOBATh CBOC BHUMAaHUH,
MPOIIECCHl  MaMATH, YNPaBIATh WMH. IlaMiITh W BHUMaHWE TOCTEIICHHO
IPUOOPETAIOT XapakTep OPraHU30BaHHBIX, PETYIUPYEMbIX U  YIPABISIEMbBIX

TPOIIECCOB.
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BooOpaxkeHne y MOAPOCTKOB SBISETCS MPOLECCOM IMpeoOpa3oBaHUs
MPEICTABICHUM, OTPAXKAIOIIUX PEANbHYIO ACHCTBUTEIBLHOCTh U CO3JJaHUE Ha 3TOU
OCHOBE HOBBIX IPEICTaBICHHIA.

B moapoctkoBhlii mepuoa  mpojaosbkaercss  (GOpMHpPOBAHHWE HABBIKOB
JIOTUYECKOTO MBINUICHUS (TIOJPOCTOK HMCIOJIb3YeT JIOTHYECKHE KOHCTPYKIIUU U
TOTOBBIE TIOHATHS), & 3aTEM U TEOPETUIECKOTO MBITIUICHUS ( TTOAPOCTOK BCKPHIBAET
CBS3M U OTHOUICHUS MEX]y MOHSATUSIMH W BBIPAXKAET STU CBS3M U OTHOIICHUS
MEXIy TOHATHUSIMHU M BBIPAXKACT ITH CBSI3H B CYXKJCHHUAX): MOIPOCTOK CIOCOOEH
JIOCTaTOYHO JIETKO a0CTparupoBaThCs OT KOHKPETHOTO, HATJISITHOTO MaTepuana u
paccykJiaTb CJIOBECHO; Ha OCHOBE OONIMX IOCBUIOK OH YK€ MOXET CTPOUTH
TUTIOTE3bI, TIPOBEPSITHh WU ONMPOBEPTaTh, YTO CBUACTEIHCTBYET O MPUOPHUTETHOM
Pa3BUTHH y HETO JIOTHYECKOTO MbIILIcHus [23].

Ha ocHOBe BBbINIECKAa3aHHOTO, BBIICIUM IICUXOJOTHYECKHE OCOOEHHOCTU
IIKOJILHUKOB 7-9 KIJIaccoB:
® YCWJIMBAETCS MOTUMBAaLMOHHAs cdepa;

e (opMupyeTcs yMEHHE PEATUCTUYHO NPE/ICTABISATh ce0e pa3IMuHbIe CUTYallUH;

e (opMupyeTcsi yMEHUE BBIABUTATh THIIOTE3bl, CTPOUTHh YMO3AKIIOUCHUS, J1eTIaTh
Ha UX OCHOBE BBIBOJIBI;

e uHpopMauMs BocIpuHUMaeTca (parmeHTapHo (Tpeobianaer KIUIMOBOE
MBIIICHUE);

® BO3pacTaeT PoJib ayJAHOBU3YAIbHBIX 00Pa30B B MUPOBOCIIPUSATHH;

® Ppa3BUBAIOTCS MBICTTUTEIHHBIC OTIepaIlvH: CpaBHEHHUE, aHanms,
abcTparupoBaHue, J0Ka3aTelbCTBO, 0000IIeHHE.

Ha ocHoBe BBbIZICICHHBIX TMCHUXOJOTHYECKUX OCOOCHHOCTEH 0O0ydaronuxcs
13 — 15 ner, oTMeTUM, YTO W3 YMEHHUH, BXOJSIIMX B COCTAaB MO3HABATEIbHBIX
YHUBEPCAIBHBIX YUYECOHBIX JACUCTBHUH, Y JAHHOW BO3PACTHOMN TPYMIBI MKOJILHUKOB
bopMUPYIOTCS CIICIYIONINE YMEHHUS:

e BBIJCIATH HEOOXOIUMYIO HH(POPMAITHIO U3 TEKCTOB Pa3HBIX BHUJIOB;
e OCYIIECTBIISITh aHAJIM3, CPABHEHNE OOBEKTOB C BBIJCIICHUEM CYIIECTBEHHBIX U

HECYIIECTBEHHBIX MMPU3HAKOB;
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e CO3/1aBaTh U MPEOOPA30BBIBATH MOJIEIIN U CXEMBI JIJISl PEILICHHUS 3a/1a4;

e CTPOUTH pacCyXkJeHHS B (QopMe CBSI3U MPOCTHIX CYKIEHUU 00 OOBEKTE, €ro
CTPOEHHUH, CBOMCTBAX U CBSA3SX;

e OCYHICCTBIATH BBIOOp Hambojee APGEKTUBHBIX CHOCOOOB  pEIICHUS

00pa3oBaTeNbHBIX 33/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBHA.

2.2. TpebGoBanusi K 0TOOPY M COCTABJIEHHIO CHOKETHBIX 3a/1a4, HANIPABJIECHHBIX
Ha GopMHUpPOBaHNe MO3HABATEIbLHBIX YHUBEPCAJIbHBIX Y4e0HBIX IeHCTBU Yy

oOyuyaromuxcs 7-9 kjaccoB B npouecce 00yueHusi MaTeMaTHKe
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Yyutento He0OX0AUMO TPAMOTHO YMETh OTOUPATh U COCTABIIATH CIOKETHBIE
3a/1auu Juist oOydarommxes /-9 KiaccoB, KOTOPbIE HAIpaBJeHbl HA (OPMHUPOBAHKE
MO03HABATEJIbHBIX YHUBEPCATbHBIX YUEOHBIX JEHCTBUI.

Jlist Toro 4ToOBl cPopMyNnHpoOBaTh TPEOOBAHMS K OTOOPY M COCTaBIICHUIO
CIO’KETHBIX 3a/1a4, pACCMOTPUM OCOOEHHOCTH 3THX 3a/]ay.

['1aBHBIM ~ OTJIMUMEM [12] croxerHBIXx 3amad OT  OCTaJbHBIX
MaTeMaTUYeCKUX 3aJad sBJSETCs Hamuuyue croxkera (¢aldyiny), B KOTOpOM
OMMMCHIBACTCS Ta WIM WHas >XU3HCHHAs cuTyarus (mpobiema), TpeOyromas
paspemieHus. MIMeHHO crokeTHas crneuu@uka U OINpeaesseT LEHHOCTh TaKou
3ajauu, €€ o0pa3oBaTeIbHbIA NOTEHLINA.

B uyem xe cBoeoOpasue crokera 3amaun? Kakue rpaHu, COCTaBIISIIOIIME
CIOKETa, XapaKTEepPU3yIOT 00pa30BaTEIbHYIO IEHHOCTD 3a/1a4n?

Bo-nepBbIX, MNO-BUAMMOMY, TJAaBHOW COCTABJIAIOIIEN CIOKETA 3aJadu
ABJIAETCS JUIAKTUYECKAs, ONPEAEISAIOMascs B3aUMOCBSA3bI0 M OTHOLIEHUSIMU
BEJIMYMH, XapaKTEPU3YIOLIUX MPOLECCHI, ONMCAHHBIE B CIOXKETE 3aJa4H.

Bropas BaxkHas cocTaBisiOmas CIOKETa 3aJadyd  — IPUKIAIHAs,
XapaKTEepU3YIOIIAsCsd 3HAYMMOCTBIO TOW IKHU3HEHHOM CHUTyallUH, B KOTOPOWU
TpeOyeTcsi MPUMEHUTh MaTEMAaTUYECKHUE 3HAHUSI.

TpeThell BaXKHOM COCTABJISIONIEN CIOKETA 3aa4M SBJIIETCS MOTUBAILIMOHHAS,
ONpENENONas KEJIaHUe YYEHUKa pelarb TAaKyr 3a]ady, HaXxOJIWTh OTBET Ha
MOCTaBJIEHHBIN BOIIPOC, JyMAaTh U JIaXe MPOSBIATh H300pPETATEIbHOCTb.

MO>XHO TOBOPUTH M O YETBEPTOM COCTABIISIONIEH CIOKETa 3aJauyd —
uHOpMAITMOHHON  (OOIIEKYJIBTYPHOM), OMPEACHSIIONICHCS I[EHHOCThIO ISt
JUYHOCTU TOM MH(GOpMAIMKU, KOTOpas COAEPKUTCA B HEM, €€ OOIEKYIbTYpHOU
3HAYUMOCTBIO.

B cBI3M ¢ OCOOGHHOCTSIMM CIOKETHBIX 3aJlay, pa3ju4Hble aBTOPBI
NPEIBSBISAIOT K HUM ompezaeicHable TpedoBanus. V.M. Illanupo Beiaenser [38]
Takue TpeOoBaHMsI, KaK: MO3HABAaTEIbHAs LIEHHOCTh 3a/1a4d U €€ BOCIUTHIBAIOIIEE
BJIUSIHHE HA YYEHHUKOB; JOCTYIMHOCTh UIKOJbHUKAM HCIOJIb3YEMOIO B 3ajaye

HEMATCMATUYCCKOI'0 MaTcpHajla, pCalbHOCTb OIMChIBAEMOM B YCIIOBUM 3aJlavuu
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CUTYallMM, YMCJIOBBIX 3HAYEHUN JAHHBIX, IIOCTAHOBKM BOIPOCA U IOJYYEHHOIO
penieHus.

JIOCTaTOYHO IIMPOKUN TNEepeueHb TpPEeOOBAaHUM K CIOKETHBIM 3aJadyam
npuBoaut JI.M. ®@punman [40]: Bce yka3aHHBIC B 33j1a4e AJIEMEHTHI MPEAMETHOM
o0JacTy JOJKHBI CYIIECTBOBATh; BCE YKa3aHHBIC B 3ajjau€ OTHOIICHHUS IOJDKHBI
OBITH ACHCTBUTENBHO ONPENETIEHBI JUIsl TEX 3JIEMEHTOB PEIMETHON 00JacTH, UL
KOTOPBIX 3TH OTHOILLUEHUS 3aJaHbl B YCIOBUHU 3aJlauM; O00JIACTh 3HAUYECHUN Kaxa0i
U3 33/IaHHBIX B 3aJa4€ MEPEMEHHBIX JI0JKHA OBITh HE IyCTOM; BCE YTBEPKIACHUS,
3aJJaHHbIC B YCJIOBUH 33/1a4H, IOJDKHBI ObITh HICTUHHBIMU; YTBEPK/ICHUS, 3aJaHHbIE
B YCJIOBHH 3a/1a4U, HE JIOJLKHBI IPOTUBOPEYUTH APYT APYTY.

M.B. Erynosa [10] BeigBuraeT takue TpeOOBaHHS K CIOKETHBIM 3ajadyaM:
COJIEpKaHUE 3a/1a4 JIOJDKHO OTPaXaTh BaXKHYIO MPAKTUYECKYI0 MH(OPMALIUIO WU
yKa3aThb Ha CBSI3M MaTeMaTUKU C APYTMMH Haykamu; ¢adyia 3ajaud JI0JDKHA
COOTBETCTBOBATh BO3PACTHBIM OCOOEHHOCTSIM: IIO3HABATENIbHBIM HHTEpECaM
HIKOJIbHUKA, BEAYIIEMY THUIIy JESATEIBHOCTH; CUTyallus, onucaHHas B (alyine
3a/layd JOJKHA OBITh MOHATHA ydamumucs. Mcnonb3yemble HeMaTeMaTUYECKUE
TEPMHHBI JOJKHBI ObITh UM U3BECTHBI B PE3YJbTaTe U3YUYECHUS APYTUX LIKOJIbHBIX
JUCUUIUINH, JIETKO ONpeNesisieMbl WJIM MHTYUTUBHO SICHBI; 33Ja4d JOJIKHBI OBITH
COCTABJIEHBl B COOTBETCTBHM C IMPOTPAMMOM HIKOJBHOTO Kypca MaTeéMaTHKH IO
pa3iMuHBIM NPOQWISAM; pelIeHHe 3aJaud JOJDKHO OBITh MaTeMaTHYeCKU
COZIEpKATENIbHBIM;, YHCIICHHBIE JaHHBIE B 3aJaye JOJDKHBI COOTBETCTBOBATH
CYILIECTBYIOIIMM Ha ITpakTUKe. Ecin 3ama4a coCTaBiIeHa C HEJOCTATKOM JIaHHBIX,
TO Yy4Yall¥ecss JOJDKHBI HMETh BO3MOXHOCTb IOJYYUTh O3TH JAaHHBIE U3
CIIPABOYHHUKOB, TAOJIHI] UM SMIUPUYECKUM MyTeM; (PaKTUUECKUE JTaHHbIE 3aJa4u
JOJDKHBI  COOTBETCTBOBaTh HMMEKOUIMM MECTO B peanbHocTH. (CrenaHHbIe
JONYIIEHUS HE JOJDKHBI MCKaXKaTh CyTh OITMCAHHOTO MPOLECCA WA CUTYallHUH.

Onupasice Ha cOpMYIHPOBAHHBIE B MEPBOM TJIaBE YMEHHUSI, BXOJSIIUE B
COCTaB  IO3HABATEIbHBIX  YHHUBEPCAIbHBIX  Y4€OHBIX JEHCTBHM U  Ha
IICUXOJIOTMUECKON  XapakTepucTuke oOydaromuxcss 7-9 KiaccoB, BBLIEIUM

cdileayroame Tpe60BaHI/I$I K OT60py N COCTAaBJICHHIO CHOKCTHBIX 3ajJa4,
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HaIpaBJIeHHBIX Ha (POPMUPOBAHME MO3HABATEIBHBIX YHUBEPCAIbHBIX YUEOHBIX

JercTBUl y o0yuaromumxcs 7-9 Ki1accoB B npoiiecce 00yuyeHusi MaTeMaTHKe:

e (alyma CIOKETHBIX 3aJad JOJDKHA  COOTBETCTBOBATH  BO3PACTHBIM
OCOOCHHOCTSIM U CIOCOOCTBOBAaTH MOTHBAIIMM MO3HABATENIbHON cdepsl
obyuarommxcs 7-9 Kjaccos;

HecootBetcTBue (halynbl 3amadm BO3PAaCTHBIM HHTEpPECAM IMKOJILHUKOB MOKET

npuBecTd K oOpatHOMYy 3 (dEKTy, CHIXKAsi MHTEpPEC IIKOJIbHUKA K MaTeMaTHKe,

YTBEPXKJICHUIO €r0 BO MHEHHE O (POPMaIbHOCTH W CKYYHOCTH 3TOH Yy4eOHOMU

nucuuiuinHbl. [IpuBeaemM npumep Hey1auHOU 3a1auu:

Cro cTporajibHOTO CTaHKa BECUT BMecTe ¢ oOpabaTbiBaemMon nietaibio P = 80 Kr.

CKOpOCTh U IPOXOXKIEHHs cTona mox pesuom pasHa 1 M/. | a Bpems pasrona

cToja A0 Hawama pesanus paBHo 0,5c. OmpemenuTs, KakoB JOKEH OBITh

KO3 PUIIMEHT TpeHUs CToJa O HaNpaBJISIONIME, YTOOBI yCWiHe, Tpedyemoe s

pa3roHa cToja J0 Hayaja pe3aHus, He mpeBblmana 40 Kr.

dabyna »TOM 3a7a4yl HOCHUT Y3KOMPO(PECCHOHATBHBIM XapakTep M JOBOJBHO

CJIOXHA JJI1 BOCIIPUSTUSL YUCHUKAMU.

B mnpouecce oOyueHHss MaTeMaTHKe  LIEJICHANPaBICHHO BKIIIOYAIOT 3a]layM,

KOTOpBIE CBSI3bIBAIOT MAaTEMAaTHKY C JIEHCTBUTEILHOCTHIO. Pemras ux, oOydyaemblid

BBICTYIIA€T B KA4YECTBE MCCJIEAOBATENS, YYACTHUKA OTKPBITHUS HOBBIX 3HAHWM, U

CTPEMHUTCSI CaMOCTOATEJIbHO HAaWTH OTBEThl HA TIOCTaBJIEHHBIE BOIPOCHL.

OTIMYUTENTHFHON 0COOEHHOCTBIO OT TPATUITMOHHOTO 33J]aHus SIBJISICTCS MOTHUBAITUS

K 00y4YeHHI0, KOTOpas 3ajakeHa B camMoO 3aJaHue. 3a CYeT TOro, 4To B HX

COJIEp’)KaHUM OTPaXal0TCsl MaTeMaTUYECKUE M HeMaTeMaTU4eCcKue MpoOJeMbl, UX

B3aMMOCBSI3b U HOBBIE MIOHSTHUS, TEPMUHBI.

® B YCIOBUM CIOKETHBIX 3a7ad MOXKET OBbITh HaJIWYUe HEAOCTAIOIINX,
M30BITOYHBIX WM TPOTUBOPEUYUBBIX TAHHBIX;

€CIM 3aJjaya CIOKETHAsh COCTaBJeHAa C HEAOCTaTKoM maHHbIM, OOydaroriuecs

JIOJDKHBI UMETh BO3MOJKHOCTH TMOJYYUTh 3TH JIaHHBIC U3 CIPABOYHUKOB, TAOJIHIL

WJIU SMITUPUYECKUM ITyTEM.

®  CHOKETHBIE 3a/1a4U JIOJKHBI COZIEPKATh TPOOIIEMY;
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Takue 3amauu MO3BOIAT (HOpMHPOBATh y OOYYAIOIIMXCS YMEHHE BBIIBUTATH

THITOTE3bI, CTPOUTH TPEATIOIOKEHUSI.

®  CIOKETHBIC 3a/1a4M JIOJDKHBI PEIIAThCS Pa3HBIMU CIIOCOOAMU;

[Tocne Toro, kak oOydJaronIuecss pemar 3aaady JABYMsl WM HECKOJIbKUMU

criocob6aMu, OH MOTYT BBIOpaTh TOT CIOCOO pemIeHUs, KOTOPbIA ymnooeH um. s

ATOTO OHU OEPYT OCHOBAHUE, IO KOTOPOMY OYAyT CpaBHUBATh METOJIBI PEIICHUS, U

CPaBHHB TI0 HECKOJLKHM OCHOBAHUSIM JIEAIOT BHIBOJ O PAIlMOHAIBHOCTH CIIOCO0a

pEIICHHUS.

B Takux 3amadax xopomio popMHUpOBaTh TAKOE YMEHHE, KaK CpaBHEHHUE 00BEKTOB.

® CIOKETHBIC 3aJauyd  JIOJDKHBI HWMETh BO3MOXHOCTh IIOCTPOCHHUS W
UCIIOJIb30BAHUSI HECKOJIBKUX MAaTEMAaTUYECKUX MOJIETIEH 1 €€ pelleHus;

Ha ypoke yuutenb ¢ oOydarOmuMUCA OOCYXTAIOT TOCTPOCHHE pPa3IHMYHBIX

MaTeMaTUYeCKUX MOJeNed JUIsl pelieHus CIOKEeTHOM 3amaun. Kaxapiid

00y4aroIluecs: CaMOCTOSTENFHO BBHIOMpAET MOJENb, MO KOTOPOW OyAeT pemaTh

3amady. B koHIe oOydaroniuecs CpaBHMBAIOT MOJEIM [0 KaKOMY-HHOYIb

OCHOBAHMIO, U JIEIAIOT BBIBOJ O TOM, Kakas MOjesib 0ojiee MpocTa sl PEIICHUs

CIO’KETHOM 3a7a4H.

Takast MbICIHTENbHAs OMeEpalusi, KaKk CpaBHEHHE (QopMupyeTcs MpU perieHus

JTAHHBIX CIO’KETHBIX 3a/1a4.

®  YCIIOBHME 3aJ1a4 HE JIOJDKHO YKa3bIBaTh HA CIIOCOOBI M CPEJICTBA €€ PEIICHMUS,

OOyuaroiuecs JOJKHBI HW3BJICKAaTh HEOOXOAMMYIO HH(OpPMAIMIO M3 TEKCTOB

CIO)KETHBIX 3aJ1a4, 4YTOOBI TOTOM BBIOPATh CIIOCOO PEIIECHUs CIO’KETHOM 3a1auH.

® CIOKETHBIC 3aJa4l HEOOXOAMMO TMOIOUpaTh TAaKUM 00pa3oM, 4yTOOBI mMpu €&
pemeHnn y oOydaroruxcst 7-9 KJIacCOoB pa3BUBAIUCH MBICIUTEIbHBIC
omepanuu:  CpaBHEHHE, aHaiuW3, a0CTparupoBaHUE, JI0KA3aTEIbCTBO,
00o011eHHE.

AHanu3 y 00y4aromuxcsi MOXXHO c(hOPMHUPOBATH MIPHU PEIICHUN CIOKETHOU 3aa4H.

Ha HeckoJIbKMX 3Tamax pelieHus CIOKETHOW 3amauu aHainu3 (opmupyetcs. Ha

ICPpBOM OTaIlC PCHICHUA CIO’KETHOM 3ajadu IIpyu aHaJIn3C 3aavu, O6y‘laIOH_II/I€C$I
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O0epyT Kakoe - HUOYJb OCHOBAaHHWE M aHAJIU3UPYIOT €ro, TO €CTh pa30MBaIOT Ha
4acTH, ¥ PACCMATPUBAIOT KXY MO OTJASILHOCTH.

Haubonbliee BHUMaHuE NeAarory ciaeAayeT yAEIsITh Ha padoTy C CIOXKETHOU
3a/1aueil B mpoliecce oO0ydeHUsi MaTeMaTHKe, HaIlpaBJICHHYIO Ha (OpMHUpPOBaHHUE
MO3HABATEIIbHBIX YHUBEPCAIBHBIX YUCOHBIX MEHCTBUMA HA KAXIOM dTare PerIeHUs
CIO’KETHOM 3a7a4u.

Pemienne Takmx 3amad  3pdekTuBHO, Korjga oOydaronecs MOTYT
BCTPETUTHCSI C OITMCAHHOW CUTYaIMeH 3a7auil B peajbHOM XKU3HU: Ha YIHIIE, JoMa

WK IIPpU U3YUCHUU APYTIHUX INKOJBHBIX IIPCAMCTOB.
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2.3. COBOKYIIHOCTD CIO’KE€THBIX 32/1a4 HANIPABJIEHHbIX HA (popMUpPOBaHHE
NMO3HABATEJIbHBIX YHUBEPCAJIbHbIX Y4e0OHBIX JedcTBH Y 00yuaromuxcs 7-9

KJIaCCOB

Llens maHHOTO TyHKTa pa3padoTaTh COBOKYIHOCTh CHOXKETHBIX 3ajad s
oOyuaromuxcs 7-9 KaccoB, HampaBlIEHHBIX Ha (QOPMHUPOBAHUE YMEHUH,
BXOJSAIIMX B COCTaB IIO3HABATEIbHBIX YHHBEPCAIBHBIX YUEOHBIX JCHCTBHMA, B
nporecce WX penieHus. JlaHHBIE 3amaud MOMOOPaHBI COTJIACHO BBIICICHHBIM
TpeOOBaHHSIM K OTOOPY U COCTABJICHUIO CIOXKETHBIX 3a/1ad.

[IpencraBuM NOAPOOHYIO OPraHHU3ALUIO0 ACATEIBHOCTH OOYUYAIOUIMXCS TPH
penieHnu TmepBod 3amaun. JlaHHyI0 3amady oOydarommecss pemraroT e€ IByMs
cmocobamu: anreOpanveckuid W apuMETHUECKUi, 3aTeM CpaBHUBAIOT U
BBIOMPAIOT, TO PEIICHUE, KOTOPOE JJISl HUX SIBIISIETCS HAuOOJIee PallMOHATBHBIM.
[IpoBenen aHamu3 3aga4l Ha TIEPBOM JTaIle PEIICHHs], 00yJaromecs TOXKe CaMH
NpeUlaraloT OCHOBAaHUE ISl aHaM3a, W 3aTeM AHAIM3UPYIOT JUIS BBISBICHHSA

JaHHBIX, BCJIMYHNH U 3aBUCHUMOCTEH MCXKIY HUMHU.

3aoaua 1. YtoObl moCTaBUTH KHUTY 3a 3 yaca u3 myHkTa A B NyHKT B,
paccTosiHue Mexay KotopeiMu 90,5 kKM, Kypbep CHayajga €xajl Ha MalluHE CO
CKOPOCTBIO 58,5 KM/4, a 3aTeM Ha BEJIOCHUIIeIe CO CKOPOCThIO 17,75 km/4. CKOJIBKO
BPEMEHU eXaJl Kyphep Ha MalllMHE U CKOJIBKO Ha Bejocurieie?

Pemienue 3aaun OyeT NpoUCXOAUTH IO dTaraM.
Llepewiii s5man pewenus 3a0auu - aHaIu3 3a0ayu.

Yuurens: nocie IMPOYTCHUA 3aa4u MIPpCAIaracTt pasacjinTb TCKCT 3aa4d Ha

NpEeaAMCET BBIACJICHHUA YCIIOBUA U Tpe6OBaHI/I$I.

OOyuaromuecs: roBOpAT ycioBue 3agaun: YToObl HOCTaBUTH KHUTY 3a 3
yaca u3 nyHkta A B myHKT B, paccrostHue mexay kortopbiMu 90,5 kM, Kypbep
CHauaja exall Ha MalllMHe CO CKOPOCThI0 58,5 KM/4, a 3aTe€M Ha BEJIOCHUIIEAE CO
ckopoctbio 17,75 xm/u. TpeboBanue 3agaun: CKOJIBKO BpEMEHU €Xajl Kyphep Ha

MAIlIMHE U CKOJILKO Ha BeJiocurieae?
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VYuurtens: 3aAa€T BBIACIUTH COCTaBHBIE YacTH YCIOBHUS U TpeOOBaHUSs
3a/1a4uu, 00YyYaroIIMecsl BBITIOHSAO 3TO 3aJlaHKie, YCIOBUE 3a/lauyld OHU Pa30MIM 110
4acTAM, TaK: 4TOOBl JOCTABUTHL KHHMIY 3a 3 4yaca u3 myHkra A B nyHKT B,
paccTosiHhue MeXIy KOTopeiMU 90,5 KM, Kypbep CHadaja exaj Ha MalluHe CO
CKOpPOCTBIO 58,5 KkM/4, a 3aTeM Ha BeJlOCHIIEIE CO CKOpOCThiO 17,75 kwm/d;
TpeOOBaHKE 3a/1aU: CKOJbLKO BPeMEeHHU eXaJl Kypbep Ha MallluHe ¥ CKOJIBKO Ha
Besiocunesne? 3aTeM, yUuTeNb Ja€T 3aIaHUE BBIJCIUTD JaHHbIC 3a/1a4l, BEJIUUYHUHBI,
O0OBEKTHI, 3aBUCUMOCTh MEXIYy BEITUYMHAMH, TO €CTh 0XapaKTePHU30BaATh KAXKIYIO
COCTaBHYIO 4acTh 00bekTa. Ho oOyuaromuecs 3Toro jenaTb HE YMEIOT, IIOITOMY
YYHUTENIb CHavyaja MmoJapoOHO caM YUHUT XapaKTEepU30BaTh COCTABHYIO YacCTh 3aJ1auu:
YUYUTENh PACCMATPUBAET COCTABHYIO YacTh 3aJa4M - JOCTABUTHL KHUTY 3a 3 yaca
U3 myHKTa A B NYHKT B, ¥ TOBOpUT: M3 3TOH CMBICIOBOM YacTH MOKHO
BBIJICJIUTh, UTO JaHbl JBa MyHKTa — A, B; BenmuunHa — Bpems, KOTOpoe paBHO 3
yacaM; KHUra, KOTOPYIO HY»KHO ITPUBECTH 3a 3TU TPHU 4aca 13 MyHKTa A B MMyHKT B.
OO6yuarornuecs 3aUKCHpOBAIM B TeTpajb JaHHYIO HHOOpPMAIMIO, a 3aTeM IO
aHAJIOTUU XapaKTEPU30BaAJIM OCTAJIbHbBIE CMBICIIOBBIC YaCTH 3aa4H.

OOGyuJaronuecs: TOBOPAT, 4TO JaHo paccTossHue 90,5 kM oT myHkTa A o B,
ATO PaCCTOSIHUE Kyphep Mpeojosien 3a 3 yaca. [laHa Takke CKOPOCTh Kypbepa: OH
CHayaja exaJl Ha MalllHE CO CKOPOCThIO 58,5 KM/4, a 3aT€M Ha BEJIOCUIIENIE CO
ckopocthio 17,75 km/4. B TpeOboBaHUM OTBEUAIOT, YTO HEM3BECTHO BPEMSI, KOTOPOE
Kypbep MOTpaTWJI HA MOE3JKYy Ha MaIllMHE W Ha BEJIOCHUIEE; YTOObl HAUTH BpeMs
Kypbepa, He0OX0UMO HaWTHU €ro MyTh, KOTOPHIA OH MPEOJ0JIC]I Ha MAIlIMHE U Ha
BEJIOCHUTIEIC, Jlajiee BPEMSI BhIpakaTh 4e€pe3 CKOPOCTh U MPONICHHBIN MyTh.
VYuurtens: cenaemM BBIBOJI, KaKMe BEIMYMHBI HaM JaHbI B 3a7a4e?
OOyuaromyecs: OTBEYAIOT, YTO 3TO JIaHBI TaKHE BETUYNHBI, KAK PACCTOSHUE

(yTh), BpeMsi U CKOPOCTb.

Bmopoii sman pewenus 3adauu — nouck cnocoba pewenus. Tpemuii sman

pewenus 3adaqu — evipabomka niana pewerusi. (PaccMoTpuM ux BMecTe)
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Yuurene: mnpemsiaraeT yYCTaHOBUTh 3aBUCUMOCTHM MEXKAY BEIMYUHAMU,
KOTOPBIE BBIJICJIAIIN B IEPBOM 3TaIl€.

OOyuaromuecs: yCTaHABJIMBAIOT 3aBUCUMOCTh MEXAY BEIMYWHAMH.
[Iponecc OBHXKEHMST MAIIMHBI U BEJIOCUNENA XapaKTEPU3YETCS 3aBUCHUMOCTBIO
MEXKly TpeMsI BEIMUYMHAMU: PACCTOSTHUEM, CKOPOCThIO U BPEMEHEM, MPUUYEM ITYTh
paBeH TMPOMU3BEJACHUIO BPEMEHU JBUXKEHUS Ha CKOpOCTh. B 3amade Bce
HEHU3BECTHBIC BEJIMUMHBI SBJISIOTCS OMPEICICHHBIMH.

Yuurtenb: HaM HY)KHO HaWTH BpeMs TOE3JKH Kypbepa Ha MallMHE U Ha
Besocurnienie. Kakoe Bpemst Ms ¢ BaMu TOYHO 3HaeM?

OOyuaroiuecs: ob1iee BpeMs paBHO 3 yaca.

Yuutens: a o0111€€ BpeMsi — 3TO CyMMa BPEMEHH, TOTPAUYCHHOTO Ha MOE3/KY
Ha MAalllMHE U BPEMEHH, MOTPAYEHHOI'O HA MOE3AKY Ha Benocunene. To ke camoe
CKa)KE€M O CKOPOCTH, Mo3ToMy 3anumem: ¢, +t, =t, V, +V, = V.

OOyuaroiyecs: a HaM HW3BECTEH Bech NyThb — 3T0 90,5 kM. MBI MoOxem
3aMucaTh KaK €ro MOKHO HalTH, Yepe3 CKOPOCTh U BpEMSI MAlllMHbI U BEJIOCUIIENA
COOTBETCTBEHHO.

Yuurens: BepHo, momyuum: S =tV,S5=S5,+S,.S=¢t,V,+¢t]V,.. Ho
BpeMsI HaM HEU3BECTHO, MO3TOMY BO3bMEM 3a X- BpeMs Bejocuriena. Toraa, 4To
MbI TtoTyuum? [pexae yem pemuTh 3aady 10 KOHIla, JaBaiTe 00CyauM, YTO €CTh
emé OJWH CIOCO0 pemIeHHs 3aJdaun — apudMeTHUYeCKUid. MBI B 3TOM METOJIe
BBeJeM OOO3HA4YeHWs JJIsI KaXJAOW BEJIMYMHBI, Jajnee OyJeM COCTaBJIsTh

BBIPpAKCHHA, NaBasA IIOACHCHUA.

Yemeepmolil oman peweHuss 3a0a4u — OCYueCmeiienue NiaHd pPeueHus]
3a0ayu.

VuuTens: AaBaiiTe peIUM 3aladyd AByMs CIIOCOOaMH - alre0pandyecKuM M
apupmerudeckum. [l anrebpanvyeckoro METoAa pEIleH s, COCTABMM YpaBHEHUE,
PELLUM €TO.

OOyuaroriuecs: oTBe4aroT, 4o moixyunm: 90,5 = 58,5(3 — x) + 17,75x.

90,5 = 175,5 —58,5x + 17,75x
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58,5x — 17,75x = 175,5 - 90,5
40,75x = 85
x=21

Yuutens: Mbl HAIIM BpeMs Bejocuriena, 3To 2,1 4. UtoOwl HailTu Bpems
MalIUuHBI, YTO HY>KHO CHENATh?

OOGyuaronuecs: Hy)kHO u3 3 BbrdecTh 2,1 u momyuum 0,9 4 — 310 Bpems
MAIIIAHBI.

Yuutens: BEpHO, TEMeph pEIIUM 3a7ady apu(pMeTHYecKuM CIoCcOOOM.
Beeaem o6o3nauenus. V, = 17,75 km/u V, =585 xm/u S =905xm t=3u.
JlommycTM, 9TO Kypbep €Xajl TOJIbKO Ha BEJIOCHUIIEC BCE TPH Yaca, TOT/Ia MOTyUrM:
S, =Vt =3 %1775 = 53,25 xu. Kak HaiiTH, CKOIBKO OCTANIOCh OT OOIIETro MyTH
poexaTh MallnHe?

Oo6yuaromuecs: S, = S — S, = 90,5 — 53,25 = 37,25 xm.

Yuurenp: HalifeM pasHocTh ckopocred. V, =V, —V, =58,5—-1775 =
40,75 km/u. Torma, t, =S, + V, = 37,25 + 40,75 = 0,9 vy exam Ha MOTOILIMKIIE
Kypbep.

OOGyuaronuecs: a HalTH BpeMs Besocuresna mpocto 3 — 0,9 = 2,1 u.

Yuutenb: Mbl ¢ BAMH PENIIIIN 33/1a4y IBYMsI CIIOCO0aMH — apu(MEeTHUECKIM
U anredpanuecKkuM, rje BBOJAWIM MepeMeHHYI0 X. Mbl yMeeM CpaBHUBATh C BaMU
pa3TUYHBIC MPEIMETHI M 00BEKTHI 110 OJHOMY OCHOBAHHUIO, HO MOYKHO B3SITh TAK)Ke
HECKOJIbKO OCHOBAHUH I CpaBHEHUS: JBa, TpH | T.1. [loocTpum, Kak 3TO Aenath,
BCE JIaHHbIE OyJieM BHOCHUTH B Ta0uIily. Bo3bMeM nepBoe OCHOBaHHUE - KOJUUYECTBO
maroB B kaxjaom crnocobe. Ilocne momcu€ra moiydusiv, 4To B anreOpanyeckoM
croco0e — MATh I1aroB, B apu(pMETUIECKOM — YEThIpe Imara. BHecnu naHHbIE B
tabnuy. CpaBHUBAs CIIOCOOBI PEIICHUS IO ’TOMY OCHOBAaHHWIO, MOYKEM TIOJTyYHTh,
YTO KOJMYECTBO IIIaroB PEIICHUS B IIEPBOM CIIOCOOE MEHbIIIe, YeM BO BTOpoMm. nu
HAaoOOpOT, YTO B MEPBOM CIIOCOOE OOJIbIIe, YEM BO BTOPOM, WM KOJUYECTBO

maroB OAMHAKOBO B ABYX METOAAX.
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Btopoe ocHOBaHuMe — 3TO 3HaHUS HEOOXOAMMBIC, JUJISl PEIICHMS 3a/layu.
Apudmernueckuii crnoco0 HUKAKUX OMNpENEICHHBIX 3HAHUW He Tpedyer. B
anreOpanyeckoM METOJI€ HY)KHO YMEThb BBINOJHATH 3aMEHY, HaXOAUTh KOPHU
ypaBHEHUS, COCTaBISITh YpaBHEHHE W pemiath ero. B kakoMm-HuOyab crocoOe
MOXKET TOJYYUTCS TaK, YTO 3HAThH JUIA PEIICHHS 3aJaddl HYXXHO OOJbIe, WU
MEHBIIIE, WIK B JBYX CIOCO0aX OAMHAKOBO KOJMYECTBO HEOOXOIUMBIX 3HAHUH.
3anuimmrTe JaHHbIE B TAOIUILY.

MBI nosTydeHHbIE pe3yIbTaThl BHECTU B TAOIHILY 3, U BOT, YTO MOJYUYUIIOCH:

Tabnuya 3

CpasrneHue 08yx cnocob608 peuleHusi COHCemuou 3a0ayu N0 OCHOBAHUIM

OcHoBaHue I CPABHEHUS AJiredpanyeckuii cnocod Apudpmernyeckuii cnocod

KomnyectBo maros JUIA IIaTpe maros I'ICTBI}T)G arara

OCYIICCTBJICHU A PCIICHUSA

3Hanusa, HeoOxomuMmble g | Hukakux OTPEJICTICHHBIX | Y MEHHE BBINOIHATH 3aMEHY.
pelieHus 3a1auu 3HaHUU HE HYKHO YMeHue HaxoauTh KOpHHU
JTAHHOTO YpaBHEHUSI.

YMmenne COCTaBIIATH

ypaBHEHHUE U peuiaTh ero.

CnenaiiTe BBIBOJ IO TaOJaWIIE O TOM, KakOM cmocoO sBJsgeTcsS Ooiee
MIPOCTHIM, TIOHSTHBIM JTSI Bac.
OOGyuaronuecs: BEIOMPAOT CrOco0 pelieHrs CIOKETHOM 3a/1auu, UCXOISl U3

TAHHBIX TaOJIHIIEI.

1 amuiti sman pewenus 3a0ayu - «8327150 HA3A0).

YuuTtens: MPOBOAUT OOCYKIACHHE PELICHUS 3a/1auM, KaKOi crioco0 pelieHus
3a/1aud IIKOJIbHUKM BBIOMpaIM, TOYEeMy;, KakOW Croco0 okaszajics Haubosee
paIMOHAIBHBIM.

OOyuaromuecs:  BbIOMpaOT HauOosee 3(PeKTUBHBIA C€rMOco0 peleHus

oOpa3oBaTeIbHBIX 337134

Otset: 0,9 u; 2,1 4.
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Bropas 3amaua, kak ¥ mepBasi HanpapjieHa B OCHOBHOM Ha (hOpMHUpPOBaHHE
TaKOro yMEHHs, Kak cpaBHeHHE oObeKToB. OOywaromuecs pemarT e IByMs
crioco0amMu: TeOMETPUUCCKHM, aredpandecKuii, a MOTOM IPH TTOMOIIA OCHOBaHUS

CPAaBHUBAIOT JIBA METOJa PELICHUS U BEIOMPAIOT HauboJiee MPOCTON, yTIOOHBINA UM.

3aoaua 2. 3 nByx nyHKTOB A 1 B 01HOBpeMEHHO HaBCTpeUy BBIXOIAT JBa
Typucta. [Ipu BcTpeue okas3bIBaeTcs, 4TO TYpUCT BbILIEAMNA U3 A, mpomén Ha 3
KM Oousbliie, 4eM BTOpoi Typuct. [Ipomomxas ABMKEHHE C TOH KE CKOPOCTHIO
nepBbI TypHUCT NpuObIBaeT B B yepe3 1 4., a Bropoit uepes 2 4. Ilocne BcTpeun.
Haiinure paccrossaue AB 1 ckopocTh Kaxa0ro TypucTa.

JlanHas 3ajada pemaercs AByMs METOJAaMH: F€OMETPUUYECKHUM, aIreOpandecKuM.
[Tocne pemeHus 3agaud ABYyMsl CIOCOOaMH, MOYHO JaTh OOYy4YarolUMUCS
CPAaBHUTH 3TH CIIOCOOBI U BBIOpATh 00JI€€ pallMOHATIBHBIM.

OtBer: AB=17,V; =5km/y4,V, = 7 kmM/u4.

Tperpss 3amaua HampaBieHa TOXXK€ Ha (OPMUPOBAHUE CpPAaBHEHUSA Y
oOydaromuxcs, INpU PELIEHUH 3aJadyd 0O0ydaromuecs IOCTPOUIM HECKOJIBKO
MaTeMaTHUYECKUX MOJIeNel, BbIOpaiu cebe OAHY MOJIEb U PELINIIN C €€ TOMOLIBIO,
B KOHLIE ypOKa CpPaBHWJIM 3TU MOJEIM MEeXAy co00M M BbIOpanu Ty, KOTOpas

npoiie, 0osiee MOHATHA ISl HUX.

3aoaua 3. VI3 nynkra A B myHKT B, paccrosinue Mexay KOTopsiMHU paBHO 40
KM, BbI€XaJl MOTOIIMKJI, a yepe3 10 MUHYT BCie/ 3a HUM BbleXall aBTOOYC, CKOPOCTh
KoToporo Ha 20 KkM/4 60JIbIlIe CKOPOCTH MOTOIMKIIA. MOTOIMKI NMPUOBLT B MYHKT

B na 15 mun no3zxe aBro0yca. Haliiure ckopocTu MOTOIIMKIIA M aBTOOYcCA.

JlanHbIC 32/1a41 MOKHO CBECTH B TaOIHILy 4.
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CoomHoweHue OaHnblIX, 831Mmbix U3 3a0a4u 3

Tabnuya 4

Paccrosinue CkopocTthb Bpewms
MoTonuk 40 kM v, t, Ha - q GombIIe
4
ABTOOYC 40 xm V, Ha 20 xM/4 GobIiie ta <

K ﬂaHHOﬁ 3a1a4C MOKHO COCTAaBUTDb YCTBIPC MOACIIN:

1. Ecnu B kauecTBe HEM3BECTHOM BhIOMpaeM Benuuuny V,,, Toraa 3Has,

yto V, — V,,= 20, nonyuaem V, = V,,+ 20, u uickomoe ypaBHeHUE

npumet sua: 40/V,, — 40/(V,,+20)=1/4.

2. Ecnu B kauecTBe HEM3BECTHOM BHIOMPAEM BEIIUUUHY t,,, TO U3

ycioBus t, = t,, - Y4, monyunm ypasaenue: 60/(t,, - ¥4) — 60/t,=20.

3. Ecam B xauecTBe HEM3BECTHOU BhIOMpaeM BeauuuHy V,, TO U3

ycnosuii V, — V= 20, noxyuaem: 40/(V,-20)-40/V,=1/4.

4. W, HaKOHEIl, €CJIM B KAYECTBE HEU3BECTHOW MPUHUMAEM t,, TO U3

ycloBwus, uto t,, = t, + 1/4, monmyunm ypaBuenue: 60/t, — 60/(t, +
1/4)= 20.

Kaxxnas U3 4eTbIp€x COCTABICHHBIX MOJIEIEH 3aBUCUT HE TOJIBKO OT BbIOOpa

HEU3BECTHOM, HO M OT BBIOOpA yCIIOBHS cOCTaBlieHHs ypaBHeHUs. OOydaromuecs

MOT'yT CaMHr BBI6paTI> MOJCJIb AJI pCIICHUA I[aHHOfI 3aaa4r, CPaBHUB MCKIY

co001 BCce MOJIeNIM MO KAKOMY-HUOYIb OCHOBAHHIO, M OCTAHABIIUBASICh HA TOM,

KOTOpasa UM IIOHATHCC.

JlanHas 3a1aya peraeTcst anredpanueckuM METOJIOM, BaKHOM

COCTaBJ'IHIOIHeI‘/JI KOTOPOTO SABJIACTCA YMCHHC BBIIIOJIHATD J1Ba HeﬁCTBI/I}IZ BBI6I/IpaTB

HCU3BCCTHYIO BCIIMYNHY, UCPEC3 KOTOPYIO BbIPAKATH JAPYTHUC BCINYHUHBI U

BBIOMPATH YCIOBHE, HA OCHOBE KOTOPOT'O COCTaBIIACTCS ypaBHEeHUE. B 3amauax,

perraeMbIx anredpandeckuM cocoooM, 1 MOXKHO (DOPMHUPOBATH TAKUE BAKHBIC

YMEHUS, KaK CpaBHEHHUE U OCYIIECTBICHHE BbIOOpa Hanboliee 3¢ (HEeKTUBHBIX
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CIoCcO0OB peleHus 00pa30BaTeNbHbBIX 33/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBUU.

3adaua 4. JIBoe pabo4yrx U3rOTOBUIIM MO OAMHAKOBOMY KOJUYECTBY
nerasnei. [lepBbiii BRIMOJHUI ATy paboTy 3a 7 4, a BTOPOM 3a 64, TaKk KaK
M3rOTOBJIST B Yac Ha 9 aetanield 0osibiue nepBoro. CKONbKO A€TaNel KayKIblid
pabounii U3roTaBIMBAJ 3a Yac?

[Tocnennuii Tam peueHus CIOKETHOW 3a1aul — «B3IJIsA Ha3aa» BaxkeH. Ha
3TOM 3Talle YCTaHABIMBAETCSA MPABUIBHOCTH WIU OMIMOOYHOCTH BBHIMOJIHEHHOTO
pELIEHHUs], pacCMaTPUBAIOTCS APYTUe BAPUAHTHI PELICHUS.

Ha »sToi1 3amaye MOXKHO IPOJEMOHCTPUPOBATH IPUEM — YCTaHOBJICHUE
COOTBETCTBHUSI MEXAY PE3yJbTaTOM U YCIOBHSAMHU 3anayd. J(aHHBIA m[puem
IIOMOTaeT YCTaHOBHUTH, BEPHO JIM PEIICHA 3a/1a4a.

[IpoBeprmM, HCTOIB3YS JAHHBIM MPUEM, MPABUIBHOCTh PELICHUS 3aJlayd O
JBOUX pabOoyuX.

Mpl  pemunu 3amady, W TOJYyYWIIM, YTO TEpBBIA pabouuit B Hac
U3roTaBIMBaeT 54 neranu; BTOpor pabouuii B yac u3rortaBiauBaeT 63 peramu. 13
yCIIOBUS 3a/1ayM, SICHO, YTO BTOPOW M3roTaBIMBAJl 3a 4yac Ha 9 jaeraneil Oosblie,
YeM MEpBbI, HO 32 pa3HOE KOJIMYECTBO BPEMEHHM OHU H3TOTOBWIM OJMHAKOBOE
KOJIMYECTBO JIeTajell, UX MOKHO MPUPOBHATH. ECii MBI BO3bMEM 3a X - CKOJIBKO
JIeTajei M3roTaBIMBajl 3a 4Yac MEpBbId paboumii, To (X+9) - ckoJbKO aeTancit
M3TOTaBJIMBAJ 3a Yyac BTOpou pabouuit. B ycioBun 3agauv TOoBOPUTCS, YTO PabOTy
NEepBBI pabouMii BHIMOIHUI 32 7 4, a BTOpoi pabouwnii 3a 6 4. [lorTomy pabota
nepBoro padouero Oynet - 7X, a BToporo- 6(x+9). ITonyuaem: 7x=6(x+9). Perms
JAHHOE ypaBHEHHWE, MOoJaydyuM, 4uto X=54. CrnenoBareibHO, €CIU HalJACHHBIN
pe3yabTaT MOCTaBUTh B YCIIOBUE 3aJaud, TO NMPOTUBOpPEUMd He OynaeTr. 3HAuuT
3ajlaya pereHa BepHo. [Ipu Mcnonap30BaHUM JAHHOTO NMpUEMa MPOBEPSIOTCS BCE
OTHOUIEHUS, KOTOPHIE €CTh B 33Jlaye, U €CJIU YCTaHABIMBAETCS, YTO IPOTUBOPEUHUS
HE BO3HHKAET, TO JAEJIAIOT BBIBOJ, YTO 33Ja4a pPEIIeHa, BEPHO.

Ha nanHoMm 3Tane pemeHus CloKeTHOH 3a7aud MOKHO (DOPMHUPOBATH TaKHE

YMEHUS, KaK TOCTPOCHUE PACCYXKIACHUN B (pOpME CBSI3U MPOCTHIX CYXKIACHUU 00
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06’I>CKTC, €ro CTPpOCHUH, CBOMCTBax M CBA3AX; OCYHICCTBJIICHUC BBI60pa HanoOoee
3(1)(1)CKTI/IBHI)IX CII0co00B PCHICHUA 06p330BaTeHI>HI>IX 3ada4 B 3aBHCHMOCTHU OT

KOHKPETHBIX YCIOBUHU.
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BbiBOABI 10 BTOPOII I/1aBe

Bo Btopoii TiaBe Oblla TpoaHAIM3UpPOBAHA TO3HABaTelIbHAs cdepa
HIKOJIBHUKOB ~ 7-9  kmaccoB. Ha  ocHoBe aHammza, ObUIM  BBIJEJICHBI
MICUXOJIOTUYECKHE OCOOCHHOCTH OOyYaromIMxcsl JTaHHOW BO3pPAcTHOM TPYIIIBI, Y
KOTOPBIX:
® YCHJIMBAETCA MOTHBAIIMOHHAs cdepa;

e (opmupyeTcs yMeHHE pEaTUCTUYHO IPEICTABIATh ce0e pa3TUUHbIC CUTYAIIHH;

e (opMupyeTcsi yMEHUE BBIABUTATh THUIOTE3bl, CTPOUTH YMO3AKIIOUCHUS, JIeTaTh
Ha UX OCHOBE BBIBO/IBI;

e uHpoOpMaLMs BOCIpPUHUMAETCS (PparmMeHTapHO (TpeodiafaeT KIUIOBOE
MBIIILJICHUE);

® BO3pacTaeT poJib ayJUOBHU3YyaJbHBIX 00Pa30B B MUPOBOCIPUSITUH;

® pa3BHUBAIOTCS MBICTTUTEIHHBIC OTIepaIlH: CpaBHEHHUE, aHanmms,
abcTparupoBaHue, J0Ka3aTelbCTBO, 0000IIEeHHE.

Ha ocHoBe BBIJEIEHHBIX MCHUXOJOTHYECKHX OCOOCHHOCTEW O0ydaromuxcs
13 — 15 ner, oTMeTWNIM, YTO Yy [aHHOW BO3PACTHOW TPYIIBI IIKOJHHUKOB
dopMupyloTCd  TakMe€ yMEHHUS, BXOISIIIME B COCTaB IO3HABaTEJIbHBIX
YHUBEPCAIbHBIX yUYE€OHBIX JEHCTBUI:

e BBIIEATH HEOOXOAUMYIO HH(OPMALIMIO U3 TEKCTOB PA3HBIX BUJIOB;

e OCYIIECTBJISITh AHAJIM3, CPABHEHHE OOBEKTOB C BBIJCIICEHUEM CYIIECTBEHHBIX U
HECYIIECTBEHHBIX MPU3HAKOB;

e CO3/aBaTh U MPEOOPA30BHIBATH MOJICIH U CXEMBI JIsl pEeLLICHUS 3a/1a4;

e CTpPOUTH PACCYXACHHUS B (OpME CBSI3U MPOCTHIX CYKJIECHUU 00 OOBEKTE, €ro
CTPOCHUH, CBOMCTBAX U CBA3SIX;

e OCYIIECTBISATH BBIOOP HambOosee HSOPEKTUBHBIX CIMOCOOOB  pEIICHUS
00pa30BaTeNbHBIX 3a7]a4 B 3aBUCHMOCTH OT KOHKPETHBIX YCIOBHUH.

bbun BblfenieHBl TpeOOBaHUS K  OTOOPY M COCTaBIICHUIO CIOKETHBIX

3a/lay HalpaBJieHHBIX Ha (OPMHUPOBAHME MO3HABATEIBHBIX YHUBEPCAIbHBIX
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y4eOHBIX JIEUCTBUN Y oOydaromuxcs 7-9 Ki1accoB Ha OCHOBE IMCUXOJOTHUYECKUX
0COOEHHOCTEN MIKOJIHLHUKOB:

e (abyna cCrOKeTHBIX 3aJad  JOJDKHA  COOTBETCTBOBATH  BO3PACTHBIM
OCOOCHHOCTSIM U CIIOCOOCTBOBaTh MOTHBAIIMM TIO3HABATENIbHON cdephl
obyuarommxcs 7-9 Kiaccos;

® B YCIOBUM CIOKETHBIX 3aJlad MOXET OBITh HaJIW4YMe HEJOCTAIOIIUX,
M30BITOYHBIX WIH TPOTUBOPEUYHUBBIX JAHHBIX;

® CIOXKETHBIC 337291 JJOJKHBI COZEPKATh MPoOIemMy;

®  CIOKETHBIC 3aJ1au JOJDKHBI PEIaThCs Pa3HBIMHU CIIOCOOAMM;

® CIOKETHBIE 3a7ayd  JIOJDKHBI ~HUMETh  BO3MOXKHOCTH  IIOCTPOCHHUS U
HCITOJTh30BaHUS HECKOJBKIX MaTEeMAaTHUECKUX MOJIENICH /TSl €€ PEIICHMS;

e  YCIIOBHWE 33J1a4 HE JIOJDKHO YKa3bIBaTh HA CITIOCOOBI M CPEJICTBA €€ PEIICHNUS,

® CIOKETHBIC 3a/laud HEOOXOJMMO MOA0UpaTh TakKUM 00pa3oM, 4TOOBI Mpu eé
pemeHnr y oOydaromuxcst 7-9 KIacCOB pa3BUBAIUCH MBICIUTEILHBIC
omepaluy:  CpaBHEHHWE, aHajau3, alcTparupoBaHHe,  JOKa3aTeNbCTBO,
00001IeHME.

B mpaktuueckoir wactm paboOThI pa3paboTaHa COBOKYITHOCTH CHOKETHBIX
3a/1a4, OTBEYAIOIIMX BBIJICICHHBIM TPEOOBAaHUSAM K  OTOOPY M COCTaBJICHHUIO
CIOKETHBIX 3a7ad. JlaHHBIE 3amaun HampaBlieHbl Ha (QOpMUpOBaHHE YMEHUH,
BXOJSIIUX B COCTAaB TO3HABATEIbHBIX YHHUBEPCATBHBIX YYCOHBIX IEHCTBUU Y

oOy4aroruxcs 7-9 Kiaccos.
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3AK/IIOYEHUE

Cornacho  ®enepadbHOMY  TOCYJAapCTBEHHOMY  00pa3oBaTEIbLHOMY
CTaHJapTy OCHOBHOTO oOmIiero oOpa3oBaHus, (OPMUPOBAHUE MO3HABATEIbHBIX
YHUBEPCAIbHBIX  YYEOHBIX  JIEWCTBUM  SABISIETCS  HEOTHEMJIEMOM  YacCThIO
CETOJHSIIHEr0 00pa3oBaTebHOrO Tpouecca. JlaHHoe TpeOoBaHHE BXOIUT B
pe3ynbTaThl  OOy4YeHHs, TpeabsBisieMble @DenepaqbHBIM  TOCYAapPCTBEHHBIM
CTaHJapTOM  OCHOBHOTO oOIlero oOpa3zoBaHusi. MarTeMaruka, Kak ydeOHas
JTUCIUIUIMHA, OOJagaeT OOJBIIUM apceHaJIOM CpPEICTB i (OPMUPOBAHUS
YHUBEPCAIbHBIX YYEOHBIX JUCHUUIUIMH. OTO CBA3aHO, B YaCTHOCTH, C
JTOMUHUPOBAHUEM a0CTPAKTHOTO MBILIICHHUS U OCOOEHHOCTSIMU MaTEMaTUYECKOTO
s3bIKa. Tak ke MmaTemMaTHKa 00J1a/laeT MHCTPYMEHTApUEM B BUJIE CIOXKETHBIX 33714,
KOTOPBIN MMO3BOJISIET MPUOIU3UTh PEUICHUE JAaHHBIX 337a4 K pealbHOM KU3HEHHON
CUTYalllH, 00eCreyrBasi TEM CaMbIM HATJIATHOE MPEICTABICHNUE CBSI3HM MIPEIMETA C
MPAKTUKONU. DTO U 0OYCIIaBIMBACT aKTyaIbHOCTh JAHHOM TeMbl MccieaoBaHus. B
pe3yabTare npojeaaHHoN paboThl HAMU:

1. TlpoBeneH aHaau3 MCUXOJIOTO-TIEAATOTHUECKOM, METOJNYECKON JIUTePaTyphl U
MHTEPHET pECypcoB, TEM caMbiM ObUIO  YTOYHEHO  ONpeJeeHue
MO3HABATENILHBIX YHUBEPCAIbHBIX yueOHBbIX neicTBuid. [lom kortopeimu A.l.
ACMOJIOB MTOHMMAET: «CJIOXKHbIE (POPMBI OMOCPEICTBOBAHUS IMO3HABATEIbHOMN
NEeATEIbHOCTH;, TepepadoTka U CTPYyKTypupoBaHue uHdpopmanuu (padborta ¢
TEKCTOM, CMBICIIOBOE UTeHHE); (OPMUPOBAHHE HFJIEMEHTOB KOMOHHATOPHOIO
MBIIIJIEHUST KaKk OJHOTO0 W3 KOMIIOHEHTOB THIIOTETHUKO-AEAYKTHBHOTO
UHTEIIEKTa; padoTa ¢ HAYYHBIMU TOHSTHSIMH W OCBOECHHE OO0uIero mpuéma
JI0Ka3aTeIbCTBA KaK KOMIIOHEHTA BOCIIUTAHUS JIOTUYECKOTO MBILIJICHUSD.

2. BeiOpan B KayecTBe CpeICTBa, HAMPABICHHOTO Ha (OpMUPOBAHUE

IMO3HABATCIBbHBIX YHHBCPCAJIbHBIX y‘-Ie6HBIX I[GﬁCTBHﬁ, CIOKCTHBIC 3aJa4u H
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BBIJICJICHBI UX BO3MOXKHOCTU. Ilo Touke 3penus E.M.JIsAmeHko: croxxeTHas
3aJla4a — 3TO 3a/a4ya, B KOTOPOW JaHHBIC U CBSA3b MEXIYy HHUMHU BKIIIOYEHBI B
¢dabyny; coaep)kaHuWe CIOKETHOW 3a/ladd dYalle BCETrO MPEACTAaBISET COOOMU
HEKOTOPYIO CHUTyallMio, Oojiee WM MEHee OJM3KYI0 K KU3HU;, ITH 3a7a4d
BA)KHBI, TJIABHBIM 00pa3oM, JUIsl YCBOEHHUS OOYYarOIMMHUCS MAaTEMaTUYECKUX
OTHOIIEHUH, I oBIafcHUS dS(PQPEKTHBHBIM METOAOM TO3HAHUA —
MOJIETMPOBAHUEM, JUISl Pa3BUTUS CIIOCOOHOCTEW M MHTepeca, oOydaronmxcs K
MaTeMaTHKE.

Ha ocHoBe aHanu3a JIHUTEpaTyphl, BBIACICHBI ATAIlbl PEIICHHS CHOKETHOU
3aJlayd: aHajdu3 3a7aud; MOUCK croco0a pelieHus; BhIpabOTKa IUIaHA PEIICHMUS;
OCYUIECTBJICHHUE IJIaHA PEIICHUS 3aa4M; B3I Ha3a/l.

IIpoBEAEHO COIOCTaBICHUE COACPKAHUSA DSTANOB PELICHUS CHOXETHOU
3a/laud C BBIJICJICHHBIMU YMEHUSMH, BXOJSAIIMMH B COCTaB I0O3HABATEIbHBIX
YHUBEpCAIbHBIX yUeOHbIX AeiicTBUi. Ha 0OCHOBE comocTaBiieHus, MOTYyY€H BBIBO/I:
dbopMHpoBaHUE TIO3HABATENIbHBIX YHUBEPCAJIbHBIX yUE€OHBIX JEHCTBUN Yy
oOy4Jaronmxcss BO3MOXKHO OCYILIECTBIIATh Ha BCEX ATanax PEUICHUs CHOKETHOU
3a/1a4uu.

3. Ilpoananm3mpoBana mo3HaBaTeNnbHas cdepa MKOILHUKOB 7-9 kiaccoB. Ha
OCHOBE aHain3a, ObUIM BBIJACIEHBI OCOOEHHOCTH OOyYarouuxcs JaHHOU
BO3PAaCTHOU IPYMIIBIL:

® YCUJIMBAeTCsS MOTHUBAIMOHHAs chepa;

e (opMupyeTCs YMEHHE PEATUCTHYHO NPEJICTABIIATh ce0e pa3IMUHbIe CUTYaINH;

e (dopmMUpYyETCS YMEHHE BBIJIBUTAaTh TUIIOTE3bI, CTPOUTH YMO3AKIIOUEHHUS, JeIaTh
Ha UX OCHOBE BBIBO/IbI;

e wuHpOpManMs BOCTpUHUMAETCS (pparmeHTapHo (TIpeoOamaeT KIUIMOBOE
MBIIIJICHUE);

® BO3pacTaeT poJib ayJAHMOBHU3yaIbHBIX 00Pa30B B MUPOBOCIIPUSTHY;

® Ppa3BUBAIOTCS MBICIIUTEIbHBIE oTepaluu: CpaBHEHHE, aHanus,

a0bcTparupoBaHHe, 10Ka3aTeJIbCTBO, 0000IICHHE.
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Ha ocHoBe BBIJICJICHHBIX IICHUXOJIOTHYCCKHX 0COOEHHOCTEH 06yqafo1111/1xc;1

13 — 15 ner, oTMeTUM, YTO M3 yYMEHHUMN, BXOJSIIMX B COCTaB IO3HABATEIbHBIX

YHHUBEPCAJIbHBIX YUEOHBIX JACUCTBUMN, Y JAHHON BO3PACTHOM IPYMIbI MIKOJLHUKOB

bopMUpPYIOTCS:

BBIJICISITHh HEOOXOIUMYIO HH(DOPMAITHIO U3 TEKCTOB PA3HBIX BHIIOB;
OCYIIIECTBJISTh aHAN3, CPABHEHHE OOBEKTOB C BBIICICHUEM CYIIECTBEHHBIX H
HECYIIECTBEHHBIX MPU3HAKOB;
co37aBaTh U IPEOOPA30BHIBATH MOJICIN U CXEMBI [Tl pEIICHUS 3a]1a4;
CTPOUTH pacCyXJieHHus B (OpMe CBS3U MPOCTHIX CYXIACHUH 00 0OBEKTE, ero
CTPOEHHHU, CBOMCTBAX U CBS3SX;
OCYUIECTBJIATh  BbIOOp Haubonee AP(EKTUBHBIX CHOCOOOB  PELICHUS
00pa3oBaTeNbHBIX 33/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBHM.
bbuty BhIZIENIEHBI, HA OCHOBE MCUXOJOTHYECKUX OCOOCHHOCTEH 00ydarommxcs,
TpeOoBaHUSI K OTOOPY M COCTABJIICHUIO CIOXKETHBIX 3aJlay HAMpaBJICHHBIX Ha
dbopMHpOBaHHE TTO3HABATENBHBIX YHUBEPCATBHBIX YYEOHBIX JEUCTBUN Y
oOy4Jaroruxcst 7-9 K1accoB:
¢abyma  CrOKETHBIX 3a7ad  JIOJDKHA  COOTBETCTBOBaTh  BO3PACTHBIM
OCOOEHHOCTSIM M CIOCOOCTBOBAaTh MOTHBAIlMK TO3HABaTENbHON cdepbl
oOy4aroruxcst 7-9 Kimaccos;
B YCIOBHHM CHOKCTHBIX 3a7a4 MOXKET OBbITh HaJIWYHWE HEIOCTAIOIINX,
M30BITOYHBIX WM MPOTUBOPEUMBBIX TAHHBIX;
CIOJKETHBIE 3a7]a41 JIOJKHBI COJIEPKaTh MPoOIemMy;
CIOJKETHBIE 3a7]a41 JTOJKHBI PEIIaThCsl Pa3HBIMU CIIOCO0aMU;
CIOKETHBIC  3a/ladyd  JIOJDKHBI ~HWMETh  BO3MOXHOCTH  ITOCTPOSHHUS M
MCIIOJIH30BaHUS HECKOJBKIX MaTeMAaTUUECKUX MOJICIICH /TSl €€ pereHus;
YCJIOBHE 3a/1a4 HE JIOJKHO YKa3bIBaTh Ha CIIOCOOBI M CPEJICTBA €€ PEIICHMUS;
CIOKETHBIC 3a/1a4l HEOOXOJIMMO MOAOHUpaTh TaKMM O0pa3oM, 4TOObI Npu eé

pemeHnn y oOydaroruxcst 7-9 KJIacCoB pa3BUBAIUCH MBICIUTEIbHBIC
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omepanuy:  CpaBHEHWE, aHaJW3, a0CTpardpoBaHWE, JOKa3aTelbCTBO,
0000111IeHUE.

5. B mpaktuueckoii actu paboThI pa3paboTaHa COBOKYIMTHOCTh CIOKETHBIX 3a/1ad,
OTBCYAIONINX BBIICICHHBIM TPEOOBAHHUAM K oTOOpY H COCTaBJICHHIO
CIOKETHBIX 3a7ad. JlaHHBIE 3amauu HampaBieHbl Ha (OPMUPOBAHHE YMEHH,
BXOJISIIIIAX B COCTaB TO3HABATEIBHBIX YHUBEPCATBHBIX YYCOHBIX HCHUCTBUU Yy
obyuarommxcs 7-9 Kjaccos.

Takum o0pa3om, Bce 3amadu OBLIM BBITIOJHEHBI M TIOCTABJICHHAS IIEIb

pa6OTI>I AJOCTHUT'HYTA.
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