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KOMILJIEKCHBIM TOAXO0/] K ®OPMHUPOBAHUIO
MATEMATUYECKOMW U ECTECTBEHHOHAYYHOM
TPAMOTHOCTH OBYYAIOIIIUXCSI OCHOBHOM IIKOJIBI*

Llens cTaTbu — UCTIONB3YS HAyYHBIE U METOIOJIOIMYECKHE OCHOBBI M OIMPasiCh Ha CO0-
CTBEHHBIH OIBIT, ONUCATh aBTOPCKUI KOMIUIEKCHBIH MOAX0/ K (YOPMUPOBAHUIO MaTeMaTH-
YEeCKOW M €CTECTBEHHOHAYYHOH IPaMOTHOCTH OOYYArOIIUXCS OCHOBHOM IIKOJIBI ITOCPE.-
CTBOM BBITIOJTHEHHSI KOMIUIEKCHBIX 33JJaHUi ¢ OMOJIOTHYECKHM COJIepIKaHHEM.

B crarbe 00OCHOBBIBAaeTCS aKTyallbHOCTb MCCJICIOBAaHMH B JIAHHOM HalpaBICHUH
n GopMyIupyeTcs MpOTUBOPEUHe, NPUBOJSIIEE K MPOoOIeMe MONCKa ONTUMAJIBHBIX MOJ-
XOZI0B K (pOPMHPOBAHUIO MaTeMaTHYECKOW M €CTECTBEHHOHAYYHON IPaMOTHOCTH IITKOJIb-
HHUKOB KaK COCTaBJISIIOIINX (PyHKIMOHAIBHOHM rpamMoTHOCTH. [Ipeanoken aBTOpCKuil KOM-
TUIEKCHBIN MOJX0J K ()OPMUPOBAHMIO JIBYX YKa3aHHBIX COCTABISIONIMX (DYHKIIMOHAIBHON
IPaMOTHOCTH IpH OOYYEHHH MaTeMaTHUKe B OCHOBHOM IIKOJIE, KOPPEIUPYIOUIHNHA ¢ (hOpMU-
pOBaHMEM METAIPEAMETHBIX PE3yJIbTaToOB B COOTBETCTBHH ¢ TpeboBanusimu PI'OC. B kave-
CTBE cpe/cTBa (hOPMHUPOBAHUS MaTeMaTHIECKON M €CTECTBEHHOHAYYHOW IPaMOTHOCTH BbI-
OpaHbl KOMIUIEKCHBIC 3a/IaHHsI ¢ OMOJIOTHUECKUM COJIEp)KaHHEM, OITUCAHBI METOIMUECKHE
TpeOOBaHUS K UX COCTABJICHHUIO U MPOIEMOHCTPUPOBAHBI pUMeEphI 3a1anuid. [To uroram
ucciea0BaHus c(hOpPMYITMPOBaHbI BBIBO/IBI. HaMedeHb! epcreKkTHBBI paboThl B HAaNpaBJie-
HUH MCIOJIb30BaHMsI KOMIUIEKCHBIX 3aJ[aHUH C HAYYHBIM COZEPKaHuEM /sl (POPMUPOBAHHS
(YHKIIMOHAIBEHON IPaMOTHOCTH O0YYaIOMINXCS TPOPHIBHBIX KIIACCOB.
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AN INTEGRATED APPROACH TO THE FORMATION
OF MATHEMATICAL AND NATURAL SCIENCE LITERACY
OF MIDDLE SCHOOL STUDENTS

The purpose of the article is to describe the author's comprehensive approach to the
formation of mathematical and natural science literacy of middle school students by
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performing complex tasks with biological content using scientific and methodological
foundations and relying on his own experience.

The article substantiates the relevance of research in this direction and formulates
a contradiction that leads to the problem of finding optimal approaches to the formation of
mathematical and natural science literacy of schoolchildren as components of functional
literacy. The author offers an integrated approach to the formation of the two components
of functional literacy in teaching mathematics in primary school, which correlates with the
formation of meta-subject results in accordance with the requirements of the Federal State
Educational Standard. Complex tasks with biological content are selected as a means of
forming mathematical and natural science literacy, methodological requirements for their
compilation are described and examples of tasks are demonstrated. According to the results
of the study, conclusions are formulated. The prospects of work in the direction of using
complex tasks with scientific content for the formation of functional literacy of students of

specialized classes are outlined.

Keywords: pedagogical education, teaching mathematics, teaching biology, competence,
functional literacy, mathematical literacy, natural science literacy, complex task, metasubject

results.

Axmyanorocmo. [IpuopuTeTHOM 11€JIBIO
Poccuiickoro 00pa3oBaHHWsS B HAaCTOSIIEE
BpeMs SBIISICTCSI (POPMUPOBAHHUE (PYHKITH-
OHAIFHOW T'PaMOTHOCTH OOYYaIOITUXCS
B cucTeMe obmiero oopasosanwms. [lo cio-
Bam A. A. JleonTheBa, «(OyHKIIMOHAIHHO
TPaMOTHBIA YEeIIOBEK — 3TO YEJIOBEK, KOTO-
pBIN CITOCOOEH HCTONB30BaTh BCE MOCTO-
SHHO TIpHOOpeTaeMble B TEUEHHUE >KHU3HU
3HAHWS, YMEHHUS W HaBBIKU JJIS PEHICHUS
MaKCUMAJIbHO ITHUPOKOTO HAra30Ha JKH3-
HEHHBIX 3aJ1a4 B pa3IMIHBIX chepax dgeno-
BEYECKOH eI TeNFHOCTH, OOIIEHHS U COIIH-
aTpHBIX oTHOMmEeHU [18, ¢. 35]. ComtacHo
PISA (MexnayHnapogHasi mporpamMma IO
OIIEHKE O00pa3oBaTeIbHBIX JAOCTHIKEHUH
YYaIuXcs), 9TO TMOHATHE BKIIOYAET YWTa-
TENbCKYI0, MaTeMaTHYeCKylo, (HHAHCO-
ByI0 M €CTECTBEHHOHAy4YHYIO TPaMOTHO-
CTH, KpeaTUBHOE MBIIIJICHHUE U TIT00aThHBIE
HaBbIKM. JUJI1 KaKIOro W3 HampaBJICHUN
(dhyHKIIMOHANBHON TpamMoTHOCTH B DI’ BHY
«MHCTUTYT cTparernn pa3BUTHI 00pa3oBa-
Hus Poccuiickoit akagemMun 0Opa30BaHUS
Ha OCHOBE KOHIIeNIiH uccnenoBanmst PISA
pa3paboTaHbI TOAXOMIBI K COCTABICHHIO 3a-
JTaHWA, OpUEHTHPOBAHHBIX Ha (POPMHUPOBA-
HHME W OLIEHKY TOW WMJIM MHOM COCTAaBIISIO-
mel QyHKIuoHaIRHOW TpaMoTHOCTH. Ha
ouIMaIbHOM caiiTeé MHCTUTYTa BBICTaB-
JIEHBI y4eOHO-METOIMYECKHE MaTepHalbl,

BKJTFOUAIONIE OTKPBITBIA OaHK 3amaHuil
¥ METOINYEeCKHEe PEKOMEHIAINH IS YIH-
TeJel 10 ero MCIOIb30BaHUIO B Y4EOHOM
mporecce. YUUTENSA-TPeIMETHUKHA B CO-
OTBETCTBUHU CO CBOMM TPO(IIIEM HCIIONb-
3yIOT PEKOMEHIOBaHHBIC NUIAKTHYECKHE
MaTrepualibl Ha YpOKax M BO BHEYpOYHOU
JIeITEIbHOCTH TSI (JOPMHUPOBAHHUS CBOETO
HampaBieHns (YHKIIMOHAIBHON TI'paMoT-
HOCTH (JINTEPaTOPHl — YHTATENCKOW, Ma-
TEMaTHKH — MaTEMaTHIeCKOH, (PU3UKH, XU-
MUKH, OMOJIOTH — €CTeCTBEHHOHAYYHOH U T.
11.), 9TO BITOJIHE 000CHOBaHHO. CUHTAETCS,
YTO KaXKJIbI U3 HUX BHOCUT CBOM «KHUPIIH-
9UK» B 00mmi GyHIaMEeHT (QyHKIIHOHATH-
HOW TpamoTHOCTH oOydaromerocs. Ilpu
9TOM, 3a PEIKUM HCKIIOUYEHHEM, yIUTEIs
HE WHTEPECYIOTCS 3alaHUsIMHU W3 APYTon
MPEIMETHON 007acTH W HE HWCIOIB3YIOT
WX NI yCTaHOBIICHUS, HANpUMeEp, MEX-
MpeMETHBIX CBsizeil. TeM cambIM TepseTcs
ONTMH W3 BAXHEHIINX TPUHITUTIOB O0ydYe-
HUS — UHTETPaInH.

Takum 00pazoM, BO3ZHUKAET ITPOTHBO-
peune Mexay HeoOXOTUMOCTBIO (HOpMH-
poBaHHs (YHKIHOHAIEHOW TPaMOTHOCTH
oOyuJaromierocst Kak KOMIUIEKCa €€ COCTaB-
JISTOIIVX B UX B3aMMOCBSI3SIX U B3AUMO3aBH-
CUMOCTSIX W HEJOCTaTOYHOW pazpaboTaH-
HOCTBIO COOTBETCTBYIOIINX METOTUIECKIX
TTOJTXOZIOB.
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VYkazaHHOE€ TPOTHBOPEYHE MPHUBOIUT
K npobneme pa3pabOTKe KOMIUICKCHOTO
monxona K GopMupoBaHUIo (HYHKITHOHAIb-
HOW TPaMOTHOCTH, HPEIyCMaTpUBAIOIIETO
BO3MOXXHOCTh B paMKax OIHOH MpeaMeT-
HOH oOnacTu (HampuMep, eCTeCTBCHHOHA-
YIHOU) (HhOPMHPOBATH YUTATCIBCKYIO HITH
MaTeMaTH4eCKyI0 TPAMOTHOCTh W 0OPAaTHO.
B pamkax gaHHO# cTaTbu Mbl OTPAaHUYUMCS
JIByMsI COCTaBJISTIOIIUME (DYHKIIHOHAIBHOM
TPaMOTHOCTH — MaTeMaTHYeCKOW H ecTe-
CTBEHHOHAYYHOM.

Bormpocsr  dopmupoBanus  HyHKITHO-
HanasHOUM TpaMoTHOCTH (PI7) BoOOIIIE, U ee
COCTaBIISIFONINX — MaTeMaTHYeCKOW Trpa-
MoTHOCTH (MI') W ecTecTBeHHOHAYYHOM
rpamotHocTH (EHI') — B wacTHOCTH, B Ha-
CTOSITIIEE BPEeMsI IIMPOKO OCBEIIAIOTCS B Ha-
YYHO-METOJIMYECKON JTUTEeparype U pazHo-
ro poma myonukanusx. KoHmenrtyanbHbIe
OCHOBBI M KITFOUEBBIE TTOJIOKEHUSI TEOPUU
U TPaKkTHKH (HOpPMHUPOBAHUSA (PYHKIHO-
HaJbHOW (MaTeMaTHYEeCKOH M E€CTECTBEH-
HOHAy4YHOW) TPaMOTHOCTH MPEICTaBICHBI
B padorax JI. O. Pocmoroit u A. O. IleH-
THHA, 3aBEAYIOUINX COOTBETCTBYIOUINMH
nmaboparopusimu ®I'BHY «uCcTHTYT cTpa-
TEeTUH pa3BUTH 00pazoBaHus Poccuiickoit
akajeMun OOpa30BaHUS» W HX KOJJIEeT
[22; 24; 25]. B HayuyHBIX IyOIHKAITHIX
OTHMCAHBl PA3IUYHBIE MOIXOIBI K (OpPMH-
poBanuto MI" u EHI': numaktraeckwmii [23],
MomenbHBIM [29], wWHTerpatuBHBIN [9],
MIPaKTUKOOPUCHTHPOBAHHEIH [13; 15] u ap.
B psine myOnukaruii omrcaH OImbIT (OpMHU-
poBanust MI' wuiin EHI' npu uzyuenuu co-
OTBETCTBYIOIIUX JWCIUIUINH, HAIpUMeEp,
Ha ypOKax MaTeMaTHKH IOCPEICTBOM HC-
MTOJI30BaHMsI SKOHOMHYECKHUX 3amad [12].
B xagectBe 3(pdexTuBHOTO criocoda ¢op-
mupoBauauss MI™ u EHI™ aBrops! BEIOHparoT
SNIEMEHTHl HCCIIEOBATENILCKON U TIPOEKT-
HOW aesTenbHOCTH [6]. OTBIT cocTaBICHUS
3aJ]aHNH, HAIIPaBJICHHBIX Ha ()OPMHUPOBAHHE
MI" u EHI, npencrasiex B pabdorax [5; 14].
Pang myOnmukanuii TOCBAIICH — CIICIUpUY-
HbIM TIpoOnemMam (opmuposanus EHI': Ha
ypokax reorpaduu [7], onomoruu [26; 34],

xumud [2], usuku [16]. B acnekre uccie-
JTyeMOH TIPOOJIEMBI BBIZICTHM padoTHI [4; 8;
9; 20; 21], B KOTOPBIX 3aTPOHYTHI BOIIPOCHI
WHTETPAINH IPEAMETOB €CTeCTBEHHOHAY Y-
HOTO NWKJIA (Ha30BEM €€ BHYmpeHHell NH-
Terpamuei).

B mocrnegHune TOABI TOSBWIICA DSIT
myOnuKanuid, B KOTOPBHIX ITOJHUMAETCS
npobiemMa HEOOXOTUMOCTH aKTHBHEE HC-
IIOJIb30BaTh MEXKIIPEIMETHBIE CBSI3U (WM
WHTETPAINI0) MEXIY Pa3UYHBIMH TIPEe-
METHBIMH O0JIaCTSAMU (B HAIIIEM CITy9ae 3TO
MaTeMaTHKa W JUCIHILINHBI €CTeCTBEHHO-
Hay4YHOTO IHKJIA) 1yis 6omee 3¢ HEeKTHBHO-
ro ¢opMupoBaHUSA (YHKIIHMOHATBLHON TI'pa-
motHocTH [1; 3; 11; 17; 27; 28; 32]. Bymem
Ha3bIBaTh TaKyl0 HWHTETPALUIO BHeUHel.
Opnako TakWe ITyOJIMKAITMK 3aTparuBa-
IOT JIMIIG OT/AETBHBIE aCTIeKThI MPOOIIEMBI,
B HUX OTCYTCTBYET T€OpeTHYeCKoe 000CHO-
BaHHUE I1€JeCO00Pa3HOCTH UCTIONH30BaHUS
WHTETPATUBHOTO TIOJX0J]a KaK CpeacTBa
dhopmupoBanus PyHKIIHOHATHHOW IPaMoT-
HOCTH, B OCHOBHOM JIEMOHCTPHPYIOTCS
KOHKpPETHBIE TIPUMEPHI U3 OIbITa mpodec-
CHUOHAJILHOM IEeATEIBHOCTH.

Llens cmamvu — WCTIONB3ysl HaydHBIE
1 METO/IOJIOTHYECKUE OCHOBBI U OMUPASChH
Ha COOCTBEHHBIH OITHIT, OTIMCATh ABTOPCKUH
KOMITJIEKCHBIN TOAXO0A K (OPMHPOBAHUIO
MaTeMaTU4eCKOM M eCTeCTBEHHOHAYyYHOU
TPaMOTHOCTH OOYYalOIIMXCS OCHOBHOM
IIKOJIBI  TIOCPE/ICTBOM BBITIOTHEHHUS KOM-
IJIEKCHBIX 33/IaHUH C OMOJIOTHYECKUM CO-
JepyKaHHEM.

3aoauu:

1) aHanm3 HAy9YHOH W METOTUYCCKOU
JUTEpaTyphl IO MPoOIIeMe HCCIIeIOBAHHNS;

2) MOCTPOEHHE U OMUCAHKE aBTOPCKOTO
ITOJIX0/Ta K PEIICHHUIO TTPOOIIEMBI;

3) mpexacTaBlieHUe W aHAJIU3 COOCTBCH-
HOTO OTIBITA;

4) popmMyIHpOBKa BEIBOIIOB;

5) ompeneneHHe TEPCICKTHB AabHEH-
IUX MCCIIIOBAHUIA B JAHHOM HaITPaBIICHHUH.

Memoovwt uccredosanus: aHaau3 Teope-
TUYECKUX TOJIOKEHUH HaydHBIX HCCIIENO-
BaHUi1, MOJIEIMPOBAaHNE, CPAaBHEHHE.

BecTHuK neiaroruueckux naHosaimii, Ne 3(63), 2021 37



THE QUALITY OF INNOVATIONS IN EDUCATION: THEORY AND PRACTICE

Aemopckuii  UHHOBAYUOHHBIIL  pe3)b-
mam COCTOWT B TIOAXOAE K ITOCTaHOBKE
po0eMBl, B pa3padoTke U 000CHOBAaHUU
KOMITJIEKCHOTO TTO/IX01a K (POPMHUPOBAHUIO
MaTeMaTHYeCKOH U €CTECTBEHHOHAYYHOMU
TPaMOTHOCTH B CHCTeMe O0IIero oopaso-
BaHUS W BBIOOPE COOTBETCTBYIOIIETO HH-
CTPYMEHTapHsL.

[lepBriM TpeOOBaHHMEM K MaTeMaTh4e-
ckoit moxroroske mo PI'OC! sBistercst op-
MHPOBaHHUE MPEICTABICHUH O MaTeMaThKe
KaK O METOJIc IMO3HAHMS JCHCTBUTEILHO-
CTH, TIO3BOJISIONIEM OIUCHIBATh M M3y4aTh
peanbHbBIe IPOIECCH U SIBICHUS, YTO TaKKe
MOTYEPKUBACT 3HAYUMOCTh W3yUCHUS Ma-
TEMaTUKU Kak S3bIKa, HA KOTOPOM TOBOPSIT
IpyTHe HayKH, B YaCTHOCTH, OMOJIOTHSI.

[IpeameTsl €cTeCTBEHHOHAYYHOTO ILIHK-
JIa JAI0T yJaruMcs 3HaHUS O )KUBOU U HE-
JKUBOW TIPUPONIE, O MAaTepPHaILHOM E€IIH-
CTBE MHpa, O NMPUPOAHBIX pecypcax U HX
HCIOJIb30BaHUU B XO35IMCTBEHHOM JI€ATEIb-
HOCTH YeIJIOBEKa.

Jis ycrieniHoro u3y4eHus: OHMOJIOTUH
yYaImuMcs He0OX0IUMO OBIIAJICTh HE TOJIb-
KO TPEIMETHBIMH (OMOJOTHYECKUMHE), HO
U JPyTUMU YMCHUSMHU, (POPMHPYESMBIMH
B paMKaxX H3y4YeHHUs MPEAMETHOU o0iacTu
«Maremarnka» a IMEHHO:

* MOJICIIUPOBATh peajbHbIC CUTYAI[MH Ha
SI3BIKE anTeOphl, HCCIENIOBAaTh IMOCTPOCH-
HBbIE MOJIEJIH C WCTIOJIh30BAHMEM arapara
anreOpbl, HHTEPIIPETUPOBATH MOIYUCHHBIN
pe3ynbTar;

* JCIIONIB30BaTh (PYyHKIIMOHAIBHO-Tpa-
(udeckue MpeaCcTaBICHUS JUIS OMUCAHUS
U aHAJIN3a PCATbHBIX 3aBUCUMOCTEH;

* W3BIIEKaTh WH(OPMAIIUIO, TPEICTaB-
JICHHY!0O B Talnuuax, Ha JguarpaMmmax,
rpadukax, ONUCHIBATH W aHATU3UPOBATH
MacCCHBBI YHCJIOBBIX JaHHBIX C TIOMOIIBIO
MOJIXO/ISIIIAX CTATUCTUYCCKUX XapaKTepH-
CTUK, WCIIONH30BaTh MOHUMAHHUE BEPOST-
HOCTHBIX CBOMCTB OKPY’KaIOLIUX SBJICHUN
[IPY MIPUHSITUN PELICHHIA.

! ®enepanbHbIii  rOCYIapCTBEHHBIH  00pa3o-

BaTeJIbHBIA CTaHmapT obuiero obpaszosanus. [Ipu-
ka3 MunoOpHayku Poccum ot 17 mekabps 2010 r.
N 1897.

A. 10. IlenTun momyepkuBan: «BaxHas
pOIb B M3YYCHHU (PU3UKH, XUMHUU U OWO-
JIOTUKM  HOPUHAJICKUT MEKIPCIMETHLBIM
CBSI3SIM OTHX Y4YEOHBIX IPEAMETOB C MaTe-
Matukoi. Ha ypokax MaTeMaTHKH JIOJDKHBI
CHUCTEMaTHYECKH IPeAIaraThCs 3a1a4u, Tie
MaTeMaTUYeCKUd HHCTPYMEHTApUM HaJlo
MPUMEHUTH B MPAKTUYECKUX CUTYaIIHsX.

B cBoro ouepenp, Ha ypokax Ipyrux
KypCOB JIOJDKEH BCTaBaTh BOMPOC XOTS OBl
0 MpoCTeHIIed MareMaTU4eCcKOW HMHTEp-
nmperaumu KakKux-TO JaHHBIX. O BaXXHOCTH
MaTeMaTHUueCKOMU IIOATOTOBKH IIKOJIBHUKOB
NIPY U3yYCHHUHU €CTECTBEHHOHAYYHBIX MPE/-
METOB CBHJETEILCTBYIOT M IIOy4YEeHHBIC
PE3yNbTaThl: yYalluecss MaTeMaTHIeCKOTO
KJ1acca mokaszanu 0osiee BHICOKHMI YPOBEHB
EHI» [20, c. 68].

CoBpemeHHBbIE TpeOOBaHUSI METanpe[-
METHOCTH B OOyYCHHH OPUEHTUPYET y4H-
TeJel Ha CHCTEMAaTHYECKYI0 B3aHMOCBS3b
y4eOHBIX TIPEAMETOB, aKTHBHYIO peajn3a-
MU0 MCEXKNPEAMETHOCTH B COACPKAHUU,
MCIOJIb30BAaHUU METONOB M (opM opra-
HU3alUU OOy4YeHUs, IMO3BOJISIOUIUX O00b-
€JIMHATh 3HAHUS U3 PA3IUYHBIX HAYYHBIX
Y TIpaKTUYEeCKUX oOmacTeil.

OmHUM U3 ITyTeH pemieHus dTON 3a1aun
SIBIISIETCS] MCIIONIb30BAHME 33714 MEXKIIPE/-
METHOI'O COACPIKAaHUA U CBA3AHHBIX C HUMHA
Croco00B ACHUCTBHH.

TpakToBKa TOHATUS «MEXKIIPEIMETHAS
3a/1aua» MOXET pPacCMaTpUBAThCSA B IBYX
acrmeKTax:

* coaepkaTeIbHOM, Kak 3ajada, Io-
CTpOEHHasi Ha MaTepuajiax pa3HbBIX y4eo-
HBIX JUCIUILINH;

* MHCTPYMCHTAJILHOM, KakK 3ajia4a, pe-
[IEHHe KOTOPOW TMpeNrnojaraeT WCIONb-
30BaHUM 3HAHUN M YMEHMH HECKOJIBKUX
Y4eOHBIX MTPETIMETOB.

LenecooOpa3HOCTh TPUMEHEHHUS 33134
MEXIIPEJMETHOTO XapakTepa B IIpoliecce
00yueHust 00yCIIOBIEHA PSAOM TOJIOKEHHIA:

— MEXIIPEIMETHBIE 33/1a91 JOCTATOYHO
MTOJTHO OTBEYAOT AUIAKTUIECKUM TTPUHIIH-
rnam oOy4eHus;
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— pelIeHne MeXIPEeIMETHBIX 3a]1ad I10-
3BOJISIET OPraHMYECKHU BKIIFOYUTH B CHUCTE-
My 3HaHMM M3y4aeMOro B JIaHHBIM MOMEHT
y4eOHOro MpeaMeTa MOHSATHS W 3aKOHBI,
paHee U3ydeHHBIC B IPYTUX MPEIMETaX;

— €CTECTBEHHBIM 00pa30M OCYIIIECTBII-
eTcsl MmepeHoc O0OOOIICHHBIX M KOHKPETH-
3MPOBAHHBIX MPUEMOB YMCTBEHHOU €S-
TEJBHOCTH C OJIHOTO MpEJMETa Ha JIPYroi,
[IPH 3TOM HE TPeOyeTCs JOMOIHUTEILHOTO
y4e0OHOTO BPEeMEHH U JIp.

[MpuBenemM mpuMepbl MEKIPEAMETHBIX
3ajau, (habysa KOTOPBIX MMEET OHOJIOTrH-
YecKOe COJIepKaHue, U KOTOPhIE PEIIaloTCsI
MaTeMaTHdecKnuMu cpeacTBaMu. [lomo6-
HBIE 337[a9F MOXKHO HCIIONIb30BaTh, HAIIPH-
Mep, IPY U3yYSHUH MAaTeMaTHKH B KJlaccax
€CTECTBEHHOHAYYHOTO MPOQHIIS.

Hpumep 1. B 1971 1. oxono Kapaudda
(BenukoOpuTtanus) ObIJIO 3apeTUCTPHUPOBa-
HO CaMo€ BBICOKOE COJiepyKaHHe TPHUOHBIX
criop B Bo3ayxe — 161037 mryk B 1 kyOH-
yeckuM MeTpe’. CKOMbKO TPHUOHBIX CIIOP
COJIepXKAIOCh B 1 KyOMYECKOM JIeluMeTpe
Bo3ayxa? (OTBeT OKpyIIIUTE O €ANHUIT)

Pemenue.

Tak kak 1 m= 10 oM, To 1 M3 = 1000 .

CruenoBareibto, 1 av® = 0,001 m* (wau
1 mmM3 = ).

BbrauciauM KoJM4ecTBO TPUOHBIX CHOP
B | KyOMUYECKOM JIEIUMETPE BO3AyXa:

161037-0.001=161.037.

OKpyDIIMM TOTYYEHHOE YHCIIO 0 eIu-
mui: 161,037=161.

Otgert: 161 cnopa.

Memoouyeckuii kommenmaputi. YCio-

BHE 3amadd (TEKCT) OTpa)kaeT MaTephal
IIKOJIBHOTO Kypca OMONoTuM 5—6 KIIacCcoB.
MaremaTtrueckass COCTaBJISIOIIAs 3aa49H
npeicTaBieHa e€ TpeboBaHusAMHU. Marema-
TUYECKHUH TPOIIeCC MPOSBISIETCS B YMEHUH
TIEPEBOINTH YHCIIOBBIE 3HAUEHUS U3 OTHOM
CUCTEMBI €IUHHII B JPYTYI0; B COCTaBIE-
HUU YHCIOBBIX BBIPAKECHUH M HAXOXKICHUH
WX 3HaYCHWH; OKPYIIICHUHN YUCEI JI0 3a1aH-
HOTO pa3psna.

IMpumep 2. B tabnume mnpemcTraBieHb
pasMepsl TpubdOB TS IepepadboTKH (3acoI-
KW, MAPUHOBAaHUS U T. ) B 3aBUCHMOCTH
OT copTa.

OTBeTHTE Ha BOMPOCHI.

A. Bo ckoibKo pa3 guamMerp NUIANKA
Oeroro rpuda mepBoro CopTa MEHBIIE THa-
MeTpa NUIANKH 0eoro rpuda BTOPOTO CO-
pra?

Otgert: B 1,75 paza.

b. Bo ckonbko pa3 muiomans IMUISIKA
Tpy3As BTOPOTO COpTa OOJbINE TUTOMIAIH
[UTATIKY TPY3/s IEPBOTo copra?

OtBert: B 3,24 paza.

B. K xakoMy cOpTy OTHOCHUTCSI PBIKUK
¢ IMHOM HOXKH 1,7 cm?

OTBeT: K IEPBOMY COPTY.

I'. ¥V kakux rpr0OOB COBITAAIOT pa3Mephl
(mmameTp TUTAIIBI ¥ IJTHHA HOXKKH) KaK IS
TIEpPBOTO, TaK U JJI1 BTOPOTO copra’?

OrtgerT: y Oenoro rpuda v peIKHKA.

Memoouueckuii xommenmapuii. Ycio-
BHE 3a7auy (TabJIMIIa) OTpaXkaeT MaTeprua
IIKOJIBHOTO Kypca OMoNoruu 5—6 KIIaccoB.
MaremaTtrueckass COCTaBJISIOIIAs 3a7a49H
TpeacTaBiieHa e€ TpeOOBaHUSIMH: HE0OXO-

Pasmepsl rpuboB (He Oomee), cM
HanmenoBanne rpuda Copr
JlnameTp msnKu JlmuHa HOXKKH

[epBarit 4,0 2,0
Bensrit rpu6

Bropoit 7,0 3,0

[lepBsrii 5,0 2,0
I'py3ne

Bropoit 9,0 3,0

IlepBbiit 4,0 2,0
Pooxux

Bropoit 7,0 3,0

2Ucrounuk: http://biofile.ru/bio/3728.html

JUMO OTBETUTH HAa BOIIPOCHI (,Z[J'IS[ 9TOI'O BbI-

BecTHuK neiaroruueckux naHosaimii, Ne 3(63), 2021 39



THE QUALITY OF INNOVATIONS IN EDUCATION: THEORY AND PRACTICE

MIOJTHUTH OMPEJeNIEHHbIE MaTeMaTHYeCKHe
TEHCTBHSA), TIPU dTOM HH(DOPMAIIHS IS pe-
IIeHHUS U3BJIEKAETCs U3 TabnuIpl. Marema-
TUYECKHUH MpoIIecc MPOSBISIETCS B YMEHUN
CPaBHHBATh PAlMOHAIBHBIEC YHCIA, COCTAB-
JISITh YUCIIOBBIC BBIPAKEHUS U HAXOAHUTD UX
3HAYCHUS.

[TomoOHBIe 3amaHusl BIIOJHE BITMCHIBA-
FOTCSI B YUEOHBIH TPOIECC OCHOBHOM IITKO-
JBI B KOHTEKCTE aKTyaJbHOW TMPOOIEMBI
(hopMupoBaHHsST MaTeMaTHUECKOW U ecTe-
CTBEHHOHAYYHOU I'PaMOTHOCTH, SIBJISFOIIN-
MUCSl COCTaBJISIFOIIMMHU (PYyHKIIMOHAIEHOU
TPaMOTHOCTH.

B wnccnenoBanun PISA manbl ciienyro-
e OmpezeNieHus] TOHATHI (IIpUBEIEHBI
B ITIEpEBOIC).

«Maremarndeckass TPaMOTHOCTb — 3TO
CTIOCOOHOCTh ~ MHIMBUAyyMa  TPOBOIUTH
MareMaTH4eckue pacCyXIeHus u (PopMy-
JUPOBaTh, TMPUMEHSTh, WHTEPIPETHPOBATH
MaTeMaTHKy JUIS pelIeHns pooieM B pa3Ho-
00pa3HbIX KOHTEKCTaX PEaTbHOTO MUPay’

«EcrecTBeHHOHAyYHAs rpamMoT-
HOCTh — 3TO CIIOCOOHOCTH BIyMYHBOTO
B3aMIMOJICHCTBUSL C HAyYHBIMH HJICIMHU
W 3aJjauaMi, TPeOYIOIMUMH HayKooOpa3Ho-
IO MPEACTaBIEHUIN .

Maremarnyeckass TpaMOTHOCTh BKITIO-
yaeT B ce0s CriocoOHOCTh K MareMarnde-
CKOHW apryMeHTalnH, IPIMEHEHUE MaTeMa-
TUYECKUX KOHIIETITOB, OTIEepaIlyii, (akToB
Y MHCTPYMEHTOB JJIsl ONMCaHUs, OOBsICHE-
HUS W TpezckasaHus siineHuil. OHa crio-
COOCTBYeT TIOHMMAaHHIO POJIH, KOTOPYIO
MaTeMaTHKa UTPaeT B COBPEMEHHOM MHUDE,
a TaKke ee POJIM B IPOIecCe BHIHECEHUS
B3BCIICHHBIX CYXXICHUH U PEIICHHMA, He00-
XOJIMMBIX JIJISl KOHCTPYKTHBHOH, BOBJICUCH-
HOW M OCO3HAHHOW KU3HU B OOIIIECTBE.

EcrectBenHOHayYHass TPaMOTHOCTH TIOA-

> Odunmaneueiii caiit ®UOKO: URL: https://
fioco.ru/Media/Default/Documents/%D0%9C%
D0%B5%D1%82%D0%BE%D0%B4%D0%BE
%D0%BB%D0%BE%D0%B3%D0%B8%D 1%
8F/7.2.%20%D0%9F%D1%80%D0%B8%D0%BB
%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8
%D0%B5%202.pdf, c. 31.

4Tam xe, c. 44.

pasyMeBaeT HaJlu4yne YMEHHH HayqdHO 00bsC-
HATH SBICHUS, pa3padaThIBaTh W MPOBOAUTH
Hay4HbIe M3bICKAHUS, HHTEPIIPETHPOBATH Ha-
y4HbIE JaHHBIE U JOKa3aTeNbCTBA U 0018 1aTh
DTyOOKHUMU TTPEIMETHBIMU 3HAHUSIMU.

OO0mumMu 1t 00€UX COCTaBIISAIOMINX
(YHKIIMOHAFHOW TPaMOTHOCTH SIBIISIIOT-
Csi yMEHHS AaHallM3UpOBaTh, OIEHUBATH
JTAaHHBIE, YTBEPXKIECHUS W [0KAa3aTeIbhCTBa
B Pa3HOOOPa3HBIX hopMax MPeICTaBICHNUS,
JIeJIaTh Hay9HO 00O0CHOBAaHHBIE BHIBOJIBI.

Ompenernenne MareMaTHYeCKOW Tpa-
MOTHOCTH B mccienoBannu PISA paccma-
TPUBACTCS C TOUKH 3PEHHS TPEX B3aUMOC-
BSI3aHHBIX aCTIEKTOB:

1) KOHTEKCTHI 3aJaHUH OIEHOYHBIX Ma-
TEpHAJIOB;

2) mpeaMeTHOe Cofep)KaHne, Ha KOTO-
poe HarlelieHa JaHHas 3a/1a4a;

3) mMareMaTHYeCKHH Tporecc (MBICITH-
TeJIbHAS JESATENHHOCTD), OMUCHIBAIOIIHIHA
JIEHCTBUSI, KOTOPhIE HEOOXOAMMO TIPEATPH-
HSATB, YTOOBI TIEPEBECTH KOHTEKCT 3a/IaHUs
B MaTeMaTH4YECKYIO TNIOCKOCTh U 3aT€M pe-
IINTH ee.

COOTBETCTBEHHO  OIUIIEM  aCTEKTHI
€CTeCTBEHHOHAYYHOI IPaMOTHOCTH:

1) KOHTEKCT;

2) KOMIICTCHITHH;

3) TUYHAS TO3UIINS,

4) mpeaMeTHBIE W TIpoIeCcCyallbHbIC
1 SMHCTEMOJIOTHYECKOE 3HAHUS.

B cooTBeTCTBHY C JAHHBIMU OTIPEIeNCHH-
SMH, B Ka4eCTBE MHCTPYMEHTApHUs HCCIe/0-
Banust MI' u EHI" yuamumcs npeiaratorcs
CTIeIHANBHBIE 3d0aHUs, OTINCHIBAIONIIE BO3-
MOKHYIO HPOOIEMHYIO PEaibHYI0 CUMYAYUIO,
TPEJICTABICHHBIE B HEKOTOPOM KOHTEKCTE
U pa3pelraeMble JIOCTYIHBIMH ydYaIleMycs
CpeICcTBaMH IpeMeTa.

KonTekcTsl 3amaHuii B COOTBETCTBHU
C HampaBlieHHEM, C OJHOW CTOPOHBI, OT-
paxaroT CienuQuKy MpeaMETHOW 001acTH,
C JApPYrol — JOCTaTOYHO TepeceKaroTCs.
Hwxe nana xapakTepuCTHKa KaXKJIOH Ka-
Teropun koHTekcta (MI') B COOTBETCTBUHU
¢ uccnenoBaausamMu PISA.

A. 3amaum, OTHECEHHbBIE K KaTeropuu
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UHOUBUOYAIbHO20 KOHTEKCTa, (POKYCHPY-
IOTCSl Ha JEATEIBHOCTH OTAEIHHOTO YeJo-
BEKa, €T0 CEMbH WJIH TPYIIIHI CBEPCTHUKOB.

b. 3amaun, oTHeceHHBIE K KaTerOpUHU
npogeccuoranrbHo20 KOHTEKCTA, COCPEIO-
TOUYEHBI Ha cepe Tpyna.

B. 3amgaun, xraccudunmpyembie Kak co-
yuanvhvle, POKYCHPYIOTCS Ha COOOIIECTBE
(MecTHOM, HAITMOHATBLHOM WM TI00ajh-
HOM).

I. 3amaun, BXOMAIIME B HAYUHYIO KaTe-
TOPHIO0, OTHOCATCSA K MPUMEHEHHWIO MaTe-
MaTHKH B MUpPE MPHUPOIBI, a TAKXKE K IPO-
OnmeMaM W TeMmaM, CBS3aHHBIM C HayKOW
Y TEXHUKOH.

Onucannple B 3amanusx EHI' konTek-
¢TI ipobseMHubIX cutyarus (PISA) — ato
3JI0POBbBE, MPUPOTHBIE PECYPCHI, OKPYKAIO-
mIast cpefia, OMacHOCTH U PUCKH, CBS3b Ha-
YKU U TexHosiorui. [Ipuyem ypoBeHs pac-
CMOTPEHHSI CUTYAI[UH MOXKET OBITh:

* JINYHOCTHBIA (CBS3aHHBIA C CaMUM
YYaIIuMCsl, €r0 CEMbEH, IPY3bsIMH);

* MECTHBIN/HAITMOHAIBHBIN (CBI3aHHBIN
¢ mpobieMaMH JaHHOH MECTHOCTH WIIN
CTpaHbl);

* TIOOANBHBIN (CBI3aHHBIA C SBICHH-
SIMH, TIPOMCXOIIIIMMH B OOIIEMHUPOBOM
MaciTabe).

OCHOBHBIE  MblCAUMENbHbIe — 33]]adu
(MI'), KoTOpBIE OYIyT pEIIaThCs ydallu-
MHUCSl TIPH pa3pemieHUH MpPeaI0KeHHBIX
mpooem:

— (hopMyNMHPOBATh CUTYaIlNIO Ha SI3bIKE
MaTeMaTHKH;

— TPUMEHSTh MareMaTh4decKue IOHS-
TS, GaKThl, IPOLETYPHI;

—  WHTEPHPETHUPOBaTh, HCIIOIH30BaTh
Y OIICHUBATh MaTeMaTHYECKHUE Pe3yabTaThl
[19, c. 20-21].

Kowmmerennmu, mpoBepsieMbie B 3a1aHH-
sx o EHI, nocrarodno oOIMIMpHEI, IpHUBE-
JleM HamOoJiee 3HaYMMBbIE C TOYKH 3PEHHS
B3aMIMOCBSI3M C MaTeMaTHYECKUMH 3a1a4a-
MH: IPE0O0Pa30BbIBATH IAHHBIE C TIOMOIIHIO
Pa3IMYHBIX CITIOCOOOB MPECTABICHUS JaH-
HBIX; aHAJIM3UPOBATh U MHTEPIPETHPOBATH
JTaHHBIE, JIeNIaTh COOTBETCTBYIOIINE 3aKITIO-

YCHUA, OIPCACIIATh YCIIOBUA 3aaa4, OJOKa-
3aTCJIBCTBA W JIOTHUYECKUEC PACCYXKICHUSA
B HAYYHBIX TCKCTax.

Ilpeomemnoe (mamemamuueckoe) co-
depoicanue 3aJaHUN  TIPENICTABICHO de-
THIPBMSI ~ KaT€TOPHUAMH, OTPAKAIOIIIMH
OCHOBHBIE COZIep)KaTeNIbHBIE JINHUU Kypca
MaTeMaTHUKH OCHOBHOM IIKOJIBI:

1) mpocTpancTBO U hopma (TeoMeTpHs);

2) W3MEHEHHWE W 3aBHCHMOCTH (ajre-
opa);

3) konmn4ecTBO (apudMeTHKa);

4) HeompeneaEHHOCTh W JaHHBIC (CTa-
THCTHKA U BEPOATHOCTH) [19, c. 23-28].

Ilpeomemnoe  ecmecmeenHOHaAyYHOE
codepofcanue 3aJaHAN BKIIIOYACT 3HAHUS
0 OMOJIOTUYECKUX, 3€MHBIX U KOCMHYECKIX
CUCTEMaXx.

B acmekre paccmarpuBaeMoi mpooIe-
MBI BBIICITUM 0C000 HEKOTOPBIE npoyedyp-
Hble 3HAHWSA, KOTOPhIE HAPSAMYIO CBSI3aHBI
C MaTeMAaTUKOM:

— TIOHATHE TIEPEMEHHBIX, BKIIIOYAs 3a-
BHUCUMbIC, HE3aBUCHUMBICE W KOHTPOJHHBIE
TIepEeMEHHBIE;

— TIOHSTHE W3MEPEHHs, HalpuMmep, KO-
JTUYCCTBECHHBIC (M3MEPEHHSI) M KaueCTBCH-
Hble (HAONMIOACHMS), TPUMCHCHHE IIIKAI,
KaTeropuil, 1 HEeTPEPHIBHBIX IEPEMEHHBIX;

— crocoObI OIIEHKH W YMEHBIIICHUS He-
OTIPENICTICHHOCTH, HAlpuMep, MOBTOPHOE
M3MEpeHHe, HMCIOIb30BaHHE METOJIOB yC-
penHeHus;

— o0mue MeTomsl abcTparupoBaHUS
W TIPE/ICTABICHUS JaHHBIX B TaOIuWIax,
rpadukax, auarpamMmmax, U WX YMECTHOE
HCII0JIb30BaHKE) .

Pemast Ha ypokax MaTeMaTHKH 3aJa4H,
CBSI3aHHBIC, HATIpUMED, C U3MEPEHHEM Be-
JIMYWH, OIEHKOH MOTyYeHHBIX Pe3yIbTaToB
1 JIp., MBI TEM CaMbIM (hOpMUpPYEM HE TOIb-
KO COOCTBEHHO MaTreMaTH4ecKre MpeaMeT-
HbIE 3HAHWSA, HO W E€CTECTBEHHOHAyYHBIC
MIPOIIeTyPHbIE 3HAHUS.

Hwmxe npuBomuTCcs pEeKOMEHI0BaHHAS

STam xe, c. 55
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CTPYKTYpa Xapakmepucmuky 3a0anuti 1Jis
OLIEHKH (DyHKLIIMOHAJIBHOM I'PaMOTHOCTH.

» ComeprkarenpHast 00J1acTh.

* Konrekcr.

* MebIcnuTeNbHAs AeSITEIbHOCTD/KOMIIE-
TEHTHOCTHAas! 00/1aCTh.

* OOBEKT OIICHKH.

* YPOBEHB CIIOKHOCTH.

» dopmar oTBeTa.

* Kputepuu onenuBanus.

ABTOpCKUI TIOAX0N K (HOPMHPOBAHHIO
MaTeMaTHYeCKO TPaMOTHOCTH O0ydYaro-
LIMXCS OCHOBHOM WIKOJIbI OCHOBaH Ha HC-
MOJIb30BAaHUH TaK HA3bIBAEMBIX KOMNJIEKC-
HbIX 3A0aHUIL.

«Ilox komnaexcuvim 3a0anuem IOHUMA-
eTcs cucTeMa yueOHBIX 3a]1a4, OXBaThIBAO-
ast LIMPOKUNA KPyT MPOBEPSEMBIX YMEHUI
1 HaBBIKOB, KaK MPEAMETHbIX, TaK U MeTa-
npeaMmetHoix» [31, c. 25].

B ocHoBe cocraBieHHS KOMIUIEKCHBIX
3aJlaHUM JIeXKaT CleAyIoNe MPUHLHUIIBL
«KommnekcHoe 3a7janne JOIKHO:

* OTpakaThb COAEPKAHHWE H3y4aeMOi
JUCLUILTUHBI;

* HOCUTbh MEXIIPEIMETHBIN XapakTep;

* UIMETh HaANpPaBJICHHOCTb Ha (OPMHUPO-
BaHUE METAIIPEIMETHBIX PE3YJILTATOB,

* MMeTh TpPaKTHYECKyI0 HallpaBlieH-
HOCTb;

* CIIOCOOCTBOBAaTh PA3BUTHIO I103HA-
BaTeJIbHOM AKTUBHOCTH OOYYaOLIMXCS)
[31, c. 25].

[pennoxennsiit aBropom eme B 2014 ro-
Ty TIOZIXO/l K HCTIONb30BAHHMIO KOMIUIEKCHBIX
3alaHUi TIPU M3YyYEeHUH MaTeMaTHKH, B Iep-
BYIO OuYepeib, Ul HDOCTHXEHUS METamlpe-
METHBIX pe3yabraroB [31; 33], moaHOCTBIO
«CTBIKYyETCS» C COBPEMEHHBIMU MOIXOAAMHU
K KOHCTPYHPOBaHMIO 33/IaHHIl 110 OIIEHKEe
1 (HOPMHUPOBAHUIO MATEMAaTHYECKOH IpaMoT-
HOCTH. YYWTBIBas TOT (DaKT, YTO Marema-
THYECKasi IPAMOTHOCTb SBJISIETCS OIHUM U3
KOMIOHEHTOB (DYHKLIMOHAJILHOH TPaMOTHO-
CTH, TIPEACTABIAETCS BECbMa BO3MOMKHBIM
U CBOEBPEMEHHBIM HCIIONB30BAHUE ABTOP-
CKHMX KOMIUIEKCHBIX 3aJaHuil ¢ Ouoriormye-
cKkuM coxepxanueM [cM. 10; 30; 31].

OTMeTuM, 9TO OCHOBHBIM KOHTEKCTOM
B ABTOPCKUX KOMIUICKCHBIX 3aJaHHSIX SIB-
JsieTcs Hay4yHasi JesiTeabHOCTh. Kpome
TOrO, TOCKOJIBKY OCHOBHBIM IIpeJHa3Ha-
YEHUEM KOMILJICKCHBIX 3aJaHUil SBIISETCS
(hopMHUpOBaHNE MaTEMAaTHYECKOM TpamoT-
HOCTH, Ka)XJ0€ 3a/laHHE XapaKTepU3yeTCsI
JOCTAaTOYHO LIMPOKHUM CHEKTPOM TaKHUX Ia-
paMeTpoB, Kak 00IacTb coep KaHusl, MbIC-
JUTENbHAS JeITENbHOCTh, 00BEKT OLICHKH,
YPOBEHb CIIOKHOCTH M (hopMar oTBeTa.

[IpuBeneM mpumep aBTOPCKOTO KOM-
miekcHoro 3amanus (K3) m mamuMm ero xa-
PaKTEPUCTHKY 11O 7 IIyHKTaM.

Hpumep 3. (K3 1).

Ipouumaiime mexcm.

«B cpenHem denoBedecknii MO3I BECUT
okosto 2 % maccel Tena y mMykurH, u 2,5 %
Macchl Teja y KEHIIMH, IPU 3TOM MO3T
y myxuuH BecuT Ha 100—150 rpamMm 6o1b-
e (Mo3r MyK4uHBI BecuT okoso 1 375 r,
MO3r JkeHIIUHEI 1 275 1). B neiom Bec Mo3-
ra B3pOCIIOTO YeJIOBEKa MOXKET KOJIeOaThCs
ot 1 10 2 KWIorpaMm.

Mosr nMeeT MaKCUMaJIbHBII BEC B BO3-
pacre 4yenoBeka OKoJyio 27 JIET, U ¢ Bo3pac-
TOM yMeHbIIaeTcs B cpegHeM Ha 30 rpamm
3a 10 ner.

Y HOBOPOXXJIEHHOTO Macca MO3Ta Co-
crapisieT okoio 10 % maccel Tena, B cpen-
HeM 455 r»s.

Ucnone3ys oanuyro ungopmayuro, 6vi-
nonHume 3a0aHus.

1. IlepeBenute Bce YMCIOBBIC 3HAUEHUS
BEca MO3ra, 3allMCaHHbIe B TPaMMax, B KH-
JIOTPaMMBI.

Otser: 100 r = 0,1 kr, 150 r = 0,15 kT,
1375 r=1375 kr, 1 275 r = 1,275 k1,
30 r=0,03 kr, 455 r = 0,455 kr.

2. [lepeBeauTe Bce YMCIOBBIC 3HAUEHUS
BEca MO3ra, 3alMCcaHHble B KWJIOrpaMMax,
B TPaMMBI.

OtBer: 1kr=1000r,2 kxr=2 000 r.

3. Beibepure BepHBIE yTBEPKIACHUSI.

A. C Bo3pacToM BeC MO3ra yBEJINYHMBaA-
eTcsl.

b. Bec Mo3ra >xeHIIMHBI MEHBIIIE Beca

®Ucrounuk: http:/skolko-vesit.ru/mozg.htm.
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MO3ra MY>K4YHHBI.

B. Bec Mo03ra HOBOPOXXJIEHHOTO B MPO-
LEHTHOM OTHOLICHUH OOJIbIlIe Beca MO3ra
B3pOCJIOrO YEJIOBEKa.

I'. Bec M0O3ra My>K4uHBI B IPOLIEHTHOM OT-

HOIIIEHHUH OOJTBIIIE BECA MO3Ta YKESHIITHHBI.
Ortser: b, B.
4. YCTaHOBUTE COOTBETCTBUE MEXKIY
Macco TeJla MY>KYWHBI/>)KEHIIIUHBI ¥ CPEe-
HHUM BECOM €ro Mo3ra (cM. Tabm. 1).

Tabruya 1
Macca tea, Kr/mon Bec mozra, r
1 80, Mmy»x4rHa A 1 600
2 70, xeHIIMHA B 1625
3 | 85, myxunHa C 1700
4 | 65, xeHiuHa D 1750

OtBer: 1 —A;2-D;3-C;4-B.

5. Pemure 3amaun.

3agauya S5.1. Macca Tena My>KUMHBI
75 xr. Hatigute Bec ero mo3ra. (OTBeT 3a-
MUIIATE B TPAMMAaX )

Otget: 1 500 .

3agaua 5.2. Macca Tena >KCHIIUHBI
55 kr. Haiinure Bec eé mo3sra. (OTBer 3a-
MUIIATE B TPAMMAaX )

Otset: 1375 T

3agaua 5.3. Bec Mo3ra My>K4MHBI B BO3-
pacte 27 JeT coCTaBIsLI

1800 r. Haiigute Bec Mo3ra 3TOro My»X-
YHHBI uepe3 35 JerT.

OtBet: 1 6951

3agauya 5.4. Macca Tena HOBOPOXKICH-

1400 -

Horo pebenka 3 kr 400 r. Haiinmute Bec
MO3Ta HOBOPOXKAeHHOTO0. (OTBET 3aMumnTe
B rpaMMmax)

OtseT: 340 1.

3apauva 5.5. Hailigure Maccy Tena Myx-
YUHBI, BEC MO3ra KOTOPOTO pPaBEH BECY
MO3ra JKEeHIIUHBI ¢ Maccoi Tena 60 Kr.

Otsert: 75 KL.

6. IlocTpoiiTe rucTOrpaMMy Beca MO3-
ra Myx4uHsl B nepuox ot 20 go 70 jer
BKJIIOUMTENBHO (uepe3 kaxkaple 10 ner),
ecan B 20 JeT Bec €ro Teima COCTaBISUI
70 kr (MOXXHO HCIOJIB30BaTh MPOTPaAMMY
Microsoft Excel).

Otset: cM. puc. 1.

1350 -

1300 -

1250 -

BecC mosra, r

1200 -

1150 A

Puc. 1. Orser k 3ananuio 6 K3 1

XapakTepucTHKa 3aJaHus

1. Obracme coodepoicanus: N3MECHEHHE
M 3aBHCHMOCTH; KOJIMYECTBO.

2. Konmexcm: HaydHasi ACSITEIbHOCTb.

3. Muiciumenvuas desmenbHocmy. pac-
CYXJIaTh; IPUMEHSTh; HHTEPIPETHPOBATS.
4. Obvexm oyenxu (npeomemmviil pe3)yiib-
mam).; COCTaBJIEHHWE YHCIIOBBIX BBIPAXKECHHUIA
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10 YCJIOBHIO 33/1au¥, HAXO)KICHUC 3HAUCHHUS
YHCIIOBOTO BBIPKEHUS, PEIleHHe apudme-
THYECKHUM CIIOCOOOM HECIOKHBIX TEKCTOBBIX
3a7a9 PasHBIX THITOB (HAa TIPOIICHTHI, JOJH

1 9acTH); HOCTPOECHHE AUArPAMM 10 JAHHBIM
peabHBIX 3aBUCHMOCTEH.
5. Vposenw crnoorcnocmu:

Hontep 1 2 3 4 > 6
Sajanua 5.1 5.2 53 5.4 5.5
YpoBenb 1 1 1 1 1 1 2 1 2 1
6. Dopmam omeema: B) C KPaTKUM OTBETOM;
a) ¢ pa3BEPHYTHIM OTBETOM; I') HA YCTAHOBJICHHE COOTBETCTBHUS:
0) c BBIOOpOM OTBETA;
Homep 1 2 3 4 > 6
3aflatHe 5.1 5.2 53 5.4 5.5
Bun B B 0 0 a a a a a a
OTBETa
7. Kpumepuu oyenusanus (1 v 2 6an-  BepHbIi oTBeT — 1 OasL.
JIa): TIOJIHBIM OTBET — 2 0ajuia, 4acTUYHO
5
Howmep 3ananus 1 2 3 4 6
5.1 5.2 53 54 5.5
MaxkcumanbHbIi 6 5 1 1 5 5 2 5 5 5
Gann

OO0mmii MakCUMaJILHBIM Oajul 3a BEI-
TTOTHEHHE KOMIIEKCHOTO 33 TaHUS COCTaB-
nser 16.

[Ipusenem cmpyxmypy d610Ka 111 OTICH-
KU MaTeMaTHYeCKOU TPaMOTHOCTH B COOT-
BETCTBUM C KOHIICHIUEH, MPUHATOM pa3-
paboTYMKaMH  OIEHOYHBIX MAaTEPHAIOB
OI'BHY «MHCTUTYT cTpaTeruu pa3BUTHS
obpazosanus» PAO [19].

Bpems svinonnenus: 40 MunyT

Konuyecmeo: 1 KOMIUIEKCHOE 3agaHue
(cumyayus), BKITIOUAromee 6 BOMPOCOB (3a-
JIaHWIT), OJTHO 3aJaHUE COMEPKUT 5 TIO/13a/1ad.

Obnacmu cooeporcanus. 2

Buowi koenumusnoii desmenvnocmu. 3

Konumexcmui: 1

Konuuecmeo 6annos: 1 vim 2; 1o 0io-
Ky: 6+2+1+14+2+24+2+424+2+2 = 16

Croorcnocmo: 1 (1 6amm), 2 (2 6amra);
mo 6moky: 1+1+1+1+1+1+2+1+2+1 =12

Dopmvl omeema. MHOKECTBCHHBIN BBI-
00p, KpaTKhil OTBET, pa3BEpPHYTHIH OTBET,
Ha COOTBETCTBHE

[IpokoMMeHTHPYEM 3alaHue C TOUYKH
3penust popmupoBanust EHI.

KoHTekeT 3a1anust CBSI3aH CO 37I0POBBEM
Y €ro HapylleHHeM Ha JINIHOM ypoBHe. Co-
nepxanue tekcra K3, cocTapnsiomux ero
3aIIaHI/H71 JJI BBIITOJIHCHUS U UX PCHICHUSA
MOTYT OBITh WHTEPIPETHPOBAHBI C TOYKU
3peHUsT TOIICPIKAHUS 37I0POBBS, OCO3HA-
HUS HOCHC}ICTBHﬁ HECYACTHBIX CJIy4yacB,
(hopMHUPOBaHMS IIEHHOCTHOTO OTHOIIICHUS
K COOCTBEHHOMY OpTaHHU3MY.
KommeTeHnmy BKITIOYAIOT CIIOCOOHOCTH
peoOpa3oBBIBATh JAaHHBIE C TIOMOIIBIO
Pa3IMYHBIX CIOCOOOB MPEACTABICHUS JaH-
HBIX; aHAJIM3UPOBATh U UHTCPIIPETUPOBATH
JIAaHHBIE, JIENIaTh COOTBETCTBYIOIINE 3aKITIO-
YEeHUST; ONIPEACTISITh YCIOBUS 3aJ1a4 | JIp.
[IpenmeTHBIE 3HAHUS OTPAKEHBI HEIO-
CPE/ICTBEHHO B TEKCTE 3aJIaHHsI, 9TO 3HAHUS
0 OMOJIOTMYECKHX CUCTEMAax, B YaCTHOCTH,
0 CHCTEeME YelioBeKa (MO3T — TIIaBHBIA Op-
raH [EeHTPaJIbHONH HEPBHOM CHCTEMBI).
[Iponienypubie 3HaHUS (HOPMUPYIOTCS
B HallpaBJICHUW KOJUYCCTBCHHBIX U3MCPEC-
HUH, TPUMEHEHNH KAl (PaHKHPOBaHUE),
UCIIOJIb30BAHUE METOJIOB YCPEITHEHNSI.
DIUCTEMOJIOTHYECKOEe 3HAHUE CBS3aHO
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¢ aHamM3oM (hakToB, (POPMHUPOBAHUS IICH-
HOCTHOTO OTHOIIIEHUSI K COOCTBEHHOMY Op-
TaHHU3MY.

[IpencraBiieHHBIE KOMIUIEKCHBIE 3a/1a-
HUSI MOYKHO BKJIFOUATh B COJIEPIKAHHE YPOKa
MaTeMaTHKH PU U3yYeHUH ONpeeleHHON
TeMbl. B TO ke Bpems conepkaHue 3aja-
HUH MTO3BOJISIET JIETKO «IIPUBSA3ATHY 3324y
K Marepuaiy JAPYroil TeMbl, MMOKaKeM 3TO
Ha TIpuMepe.

Mpumep 4. (K3 2).

Ilpouumaiime mexkcm.

«Pacrenne mpomyckaer uyepe3 ceOs
O4YeHb MHOTO Bonbl. Hampumep, mozcomn-
HEYHUK 3a OJMH JieHb ucnapser a0 800 r
BOIbL, a 3a Jieto — 10 200 kr. Kaxaoe pac-
TEHHE TIIICHUIIBI (TakXKe SIMEHb, OBEC) 3a
JIeHb HcrmapsieT okojio SO T BOAbI (CM. TakkKe
pucyHok). IIpencrasisere, CKOIBKO HAJO
BOJIBI JUIS [IEJIOTO MIIEHHYHOTO MO ?

W3 Bcero orpoMHOTO KOJTMYECTBA BOJIBI,
MIPOXOJISAINEH Yepe3 pacTeHue, JINIIb OY€Hb
HE3HAUNTENbHAs €€ YacTh HCIIONb3yeTCs
VM Ha CHHTE3 BEIIEeCTB CBOEro Temna. Tomb-
ko 0,2 % Bcell ipomycKkaeMoii BOJIbI pacTe-
Hue ycamBaeT. Ocranpable 99,8 % BombI
TparuTcs Ha wucnapenne. Ho ata Tpara
OYCHb BaXKHA JUIS PACTCHUI» .

Pucynox k 3anaue®

220 n

2 KT

Hcnonvzys oannyio ungopmayuio, 6vi-

" Ucrounuk: ITonomapesa M. H. Buonorus:
6 xrmacc: Y4eOHUK 1S yJaIuxcs 001meo0pazoBarelib-
HbIX yupexaenuii / Y. H. ITonomapesa, O. A. Kopuu-
noBa, B. C. Kyumenxo, o pen. npod. 1. H. ITono-
MapeBoil. — 3-e u3z., mepepad. — M.: Berrana-I'pad,
208.—-240 c.

8 I300paxkenust B3sThl HA caiire «SIHIEKC Kap-
THHKI, HAXO/SIIHECS B OTKPBITOM JOCTYTIE

nonnume 3a0aHus’

3aganme 1. Bripasure KoaumuecTBo
BOJZIBI, KOTOPOE€ TMOJCOTHEYHHK HCIapsieT
3a OIVH JIeHb, B KUJIOTpaMMax, IIEHTHEPaX,
TOHHAX.

Pewenue.

Tak xkak 1 r = 0,001 k1, 1 xr = 0,01 1,
1 1=0,1 T, To uMeeM:

800 T = 0,8 xr = 0,008 1; = 0,0008 T.

Ortser: 0,8 kr; 0,008 11; 0,0008 T.

3ananue 2. Bpipazure KOJIMYECTBO
BOJIbI, KOTOPOE OJHO PACTCHHE MOACOTHEY-
HUKa HCIIapsieT 3a JIeTo, B TpaMMax M KHJIO0-
rpamMmax.

Pewenue.

B urone 30 nueit, B mione — 31 neHs,
B aBrycte — 31 neHs, T. €. Bcero 92 aus.

Tax xax 3a IeHb MOACOTHEYHUK UCTIApsI-
et 10 800 r Bojibl, TO 32 92 JHS OH UCTIAPUT
10 800-92=73600 r mim 73,6 KT.

Otset: 73 600 1; 73,6 KT

3apanue 6. Pemnnre 3aqaun.

3a0aua 1. HalinuTe KOJIUYECTBO BOJBI,
KOTOPOE OJHO PAaCTEHHUE MIIEHUIIBI HCTIaps-
et 3a oguH Mecsr (30 mueit). (OTBet 3amu-
IIMTE B KWJIOTpaMMax)

Pewenue.

50-:30=1500 (7).

Taxkak 1 xr=1000r, 70 1 500r=1,5 KT.

OrtgerT: 1,5 kL.

B mnpuBenenHoM peiienuu 3aganus 1
pe3ysbTaThl 3alUCcaHbl B BUJIE JICCITUYHBIX
npobeit. OMHAKO YYUTETh MOXKET KOHKPET-
HO yKa3aTh, B BUJIC Kakod JApoOu cieayer
3anMcarh OTBET: OOBIKHOBEHHOW WM JIe-
CATUYHOM, B 3aBUCUMOCTU OT H3y4aeMOTO
MaTepuana.

Torma pemreHue OyneT BHIIISAETH Clie-
IYIOIIIUM 00pa3oMm:

[TockoibKy B KaXXIOM CiTy4ae Ioiyda-

KT, 1 KT = L I,
1000 100

«Takkak 1 r=

1
1 1= — T, TO UMEeM:
10

800r = L2 KT = 8 H:L T.
10 1000 10000

8 8
OTBeT: — KT} o, ——».
10 1000 10000

° 31ech IpeICTaBlIeHa YacTh 3aJIaHU, TTOIHBIN
TEKCT cM. B mocoouu [31]

BecTHuK neiaroruueckux naHosaimii, Ne 3(63), 2021 45



THE QUALITY OF INNOVATIONS IN EDUCATION: THEORY AND PRACTICE

IOTCS COKpaTHMBbIe IpOoOH, TO TPU H3yde-
Hun TeMbl «OCHOBHOE CBOWMCTBO ApOOW»
9Ta 3aja4a MOXET OBITh JIOTIOJIHEHA ellle
OJTHUM TpeboBaHUeM, HarpuMep: «B oTBe-
Te 3amrcarh HECOKPATHMBIE TPOOW».

B 3aganum 2, rue TpeOyeTcs BBIPA3HTH
KOJIMYECTBO BOJIBI, KOTOPOE OTHO PACTCHHE
MTOJICOJTHEYHHKA HCTIAPSIeT 3a JIETO, B TPaM-
Max W KWJIOTpamMMax, TpeOOBaHHE TaKkKe
MOYKHO KOPPEKTHPOBATh:

* ©CIM W3y4YaeTcsi MHOXKECTBO palyo-
HaJBHBIX YHCEIN, TO OCTaBIIsieM TpeOoBaHMe
BBIPA3HThH «...B TpaMMax M KHJIOTPaMMax»;

* ecii paboTaeM MOKa TOJNBKO C HaTy-
PaNBHBIMH YUCIIAMH, TO TIPEJiaraeM BhIpa-
3UTH KOJMYECTBO BOJIBI B TpaMMax.

B mpemnaraemom pemeHun saoauu 3
3aganusg 6 «CKOIbKO BOIBI YCBaWBaeT
OJTHO pacTEeHHE TOACOIHEYHHKA 3a OJIUH
nens? 3a Bce aeto? (OTBET OKPYIIIUTE IO
JECSATHIX)» HCIONIB30BaJach MPOTIOPIIUSL.
OnHako TO HEKOTOPHIM YYEOHBIM TI0CO-
OMsIM TIPOIICHTHI M3yYaIOTCS B 5-M KIacce,
a mporropumst — B 6-M. Torma menecooOpas-
HO 0(hOPMUTBH pEIICHUE, HCIIONB3YS MPABH-
JI0 HAXOXKACHHUS YHCIIa 110 €T IPOIICHTY:

1) 800:99,85-100=801,6032...~801,6 (1)
BOJIBI TIPOITYCKAET B JICHb MOACOJTHEYHHUK.

2)801,6 — 800 = 1,6 () BOIBI yCBaMBACT

TMTOJICOTHEYHHK 32 OJIWH JICHb.

3) 1,6:31=49,6 (T) BOmbI ycBaWBaeT MOA-
COJTHEYHHK 32 MECSII.

[TomoOHBIM 00pa30M MOTYT OBITH CKOP-
PEKTHPOBAHBI TPEeOOBaHHUA K 3aTaHUIM,
YUHTHIBast TEKYIUH ypPOBEHb MareMaTrnye-
CKOW TIOATOTOBKH YYaIITXCSI.

Bpemsi Ha BBITTOTHEHHE KOMIUIEKCHBIX
3a7laHui MOXKET BapbupoBaThcsa oT 10 110
45 MUHYT B 3aBUCUMOCTH OT II€JIM €ro
BKIIFOYECHHUS B YPOK MaTeMaTHKH, a TaKkKe
oT o0beMa 3aJJaHms.

[IpuBenem xapakTepUCTUKY 3a1aHusI.

1. Obracmo codepoicanusi: N3MCHEHHE
Y 3aBUCUMOCTH; KOJIMYECTBO.

2. Konmexcm: Hay4yHasi 1€AT€IbHOCTD.

3. Muiciumenvhas oesmenbHocmy. pac-
CYX/1aTh; IPUMEHSTH; HHTEPIIPETHPOBATH.

4. Obvexm oyenxku (npeomemuvlili pe-
3yIbmam): COCTaBICHUE YHCIIOBBIX BbIpa-
JKEHWH TI0 YCIIOBHIO 33/1a4d, HAXOXKICHHE
3HAYEHUSI YHCIIOBOTO BBIPAKEHUS, perlle-
HUC apHPMETHICCKAM CITIOCOOOM HECIIOXK-
HBIX TEKCTOBBIX 3aJlad Pa3HbIX THIIOB (Ha
MIPOIEHTHI, JTOJIM W YacTH); MOCTPOCHHE
JuarpamMM 10 JTaHHBIM peabHBIX 3aBUCH-
MOCTEH.

5. VYposenw cnoocnocmu.

Howep 1 2 3 4 > 6
3ajaHui 5.1 5.2 5.3 5.4 5.5
YpoBenb 1 1 1 1 1 2 1 2 1

6. ®opmar oTBeTa:
a) ¢ pa3BEPHYTHIM OTBETOM;
0) ¢ BBIOOpOM OTBETA;

B) C KpaTKUM OTBETOM;
1") Ha YCTaHOBJICHHUC COOTBCTCTBUA:

Homep 1 2 3 4 > 6
Sallatii 5.1 52 5.3 5.4 5.5
Brn B B 0 0 a a a a a a
OTBCTA
7. Kpumepuu oyenusanus (1 wnm 2 6an-  BepHbI oTBET — 1 Oai.

JIa): TIOJIHBIM OTBET — 2 0ajuia, 4acTUYHO

Hontep 1 2 3 4 ° 6
3alaHm 5.1 5.2 5.3 5.4 5.5
MakcumanbHbIi 6 5 | 1 5 2 5 5 ) 5
Oan
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[IpuBenem erie oAWH MpUMEp 3alaHUS
C BAPUAHTOM UHCTPYKIIHH TI0 €0 IPOBEPKE
Y KPUTEPHUSIMH OI[CHUBAHUS.

Ipumep 5. «Ilomeuennass camka Oa-
Oouku maHawmael Danaus plexippusi, BBI-
nyuienHas Jlonansaom J[3BUCOM B mapke
[Ipeckunp BOMM3M bpaitrona, mp. OHTapHO,
Kanana, 6 centsiopst 1986 1., Obuia BTOpUY-
HO OoTIIOBJIeHa 3a 3 432 KM, Ha Tope BOIU3U
Amnbstaryeo, Mekcuka, 15 stBapst 1987 ty!0,
Omnpenenaute CPpeaHIOI0 CKOPOCTH 6a004-
KM JaHAuAbl (Pe3yJbTaT OKPYIJIHTE /0
COTBIX).

Pewienue.

[Tocunraem, CKOJIBEKO THEH B Iy TH OBLIA
0abouka: B ceHTsIOpe — 25 JHEi; B OKTA-
ope — 31 nenn, B HOsIOpe — 30 mHEl, B meka-
ope — 31 neHs, B ssHBape — 15 nHel.

1) 25+ 31 +30 + 31 + 15 =132 (nua)
nerena 6abouka;

2) 132 - 24 =3168 (u) 3a 132 gnus;

3)3432:3 168 = 1,08 (km/u) — cpeaHss
CKOpOCThH 0a00UKH.

Ortsert: 1,08 xm/4.

Memoouueckuii Kommenmapuil.

1. VYcnoBue 3amauu  MpeiCTaBIEHO
B BHJE TEKCTa, coiepskanue (¢adymna) or-
pakaeT MaTepuall IIKOJILHOIO Kypca Ouo-
joruu 5—6 KJaccos.

2. TpeOoBaHue 3aJlauu OTPAXKACT MaTe-
MaTUYECKUUA TMpoNEecC, MPOSBISIOMIMICS
B YMEHUU:

* COCTaBJISITh YHCIIOBBIE BBIPAKEHUS I10
YCIIOBUIO 33/1a41 M HAXOAUTH UX 3HAUCHHUS;

* OMNEpHUPOBaTh TOHATHEM «CPEIHSS
CKOPOCTBY;

* OKPYIVISITH YHCTIA.

3. Ilpu pemenun 3amaud HEOOXOAMMO
MIPUMEHUTh 3HAHUS W3 PEabHOW JKU3HU:
3HaTh KOJMYECTBO HEH B Pa3lUYHBIX Me-
csmax.

3aganus mst GopMupoBaHHuS (QYHKIH-
OHAITLHOW TPaMOTHOCTH, pPa3pabdoTaHHBIE
uaeosoraMmu AaHHoro mpoekrta B Poccuw,
OTIHCHIBAIOT, TI0 X MHEHUIO, PEAbHYIO CH-
TYalHI0 U HOCST MPaKTUKOOPHUEHTHUPOBAH-
HBI Xapakrep. C 3TUM TpyIHO HE corva-
CHUTBCS, OJJHAKO CO3/AaeTCsl BIlCUaTICHUE,
YTO B HEKOTOPBIX CIydasx dTa peaib-
Hasl CUTyalMs SIBISCTCS «HaIyMaHHOW»,
U B JICUCTBUTENIHON JKU3HU BPsJl JIU yue-
HUKH CTOJIKHYTCS ¢ Heto. [loaTomy HayuHO-
IT03HABaTEIbHBIN KOHTEKCT 3aaHUs, 110 Ha-
IeMy MHEHHIO, SBJSIETCS ONTHUMAaJIbHBIM:
oOyJaromuecsi IOJIyIaloT HH()OPMAITHIO
0 (hakTax U3 peasbHOro MUpa, IPOUCXOTUT
HeIpeIHaMepeHHOe TTOBTOpeHNe y4eOHOTOo
Marepuana, 4epe3 CoAepiKaHHe 3aJaHHs
B YCIOBUSIX IuddepeHunanuu oO0yueHHs
MOBBIILIACTCS UHTEPEC K «HEMPO(UITBHBIM)
peaMeTaMm.

I/IHCprKlll/lfl 110 IPOBEPKe U KPUTEPUHU OLICHUBAHUSA 3aJlaHUA

Pemenne

Kpurepun onenkn/konnuectBo 06anioB 3a 3a1aHue

ITocunraem, ckonpKo qHEH B myTH ObUTa 6abouKa:
B CeHTA0pe — 25 nHeil; B okTsiOpe — 31 nieHb, B HOS-
Ope — 30 naHeit, B nexabpe — 31 neHb, B sHBape —

15 nueii.

1)25+31+30+ 31+ 15=132 (nusa) nerena
0abouka;

2) 132 - 24 =3168 (1) 3a 132 nns;

3)3432:3 168 ~ 1,08 (km/1) — cpeqHsIst CKOPOCTh
6a00uKH.

Otset: 1,08 km/4.

2 — IPUBE/ICHO BEPHOE PEIICHHE, TIOJIyYeH BEePHBIH
OTBET

1 — mpuBeEHO B LIEJIOM BEPHOE PEIICHHUE, TTOyYeH
HEBEPHBII OTBET M3-3a BBEIYHUCIUTEILHON OIINOKI
TIPY HAXOXK/ICHUY 3HAYEHHUH YHMCIIOBBIX BBIPAKCHUIT
58)071

1 — mpuBeEHO B LIEJIOM BEPHOE PEIICHHUE, TTOyYeH
HEBEPHBII OTBET M3-3a OIIMOKH B ONIPEACICHAN
KOJIMYECTBA JIHEH, KoTophle ObuIa B ImyTn 6abouka
10 MecsIIaMm

0 — Bce npyrue ciryyan

10 Mcrounuk: http:/nnm.me/blogs/serg_user2/
samye bolshie i samye malenkie zhivotnye/
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[lo nToram mpoBenEHHOrO HCCIen0Ba-
HUSI MOXKHO CJIEJIaTh CJICAYIOIINE BHIBOBL:

1. ®opmupoBanue (GyHKIIMOHATHHON
IPAaMOTHOCTH CETOJHS — HacyllHas Io-
TpeOHOCTh OOILIECTBa M TEPBOCTEIICHHAS
3aja4a POCCHICKOT0 00pa3oBaHHs.

2. OyHKIHMOHABHAS TPAMOTHOCTh —
9TO KOMIUIEKC W3 LIECTU COCTAaBIISIOLIMX,
KaXJasi U3 KOTOPBIX BHOCHUT CBOH BKJIAJ
B (QopMHUpOBaHHE KOMIIETEHTHOW JHMYHO-
CTH, CIIOCOOHOH YCTaHOBHTH B3aUMOCBSI3b
peasbHOrO MHpa U MUpa MareMaTHYeCcKo-
0, €CTECTBEHHOHAYYHOTO U JIp.

3. ®opMupysl Ha ypoKax MaTeMaTHKH,
(u3uKH, OMOJIIOTUH TOIBKO «CBOM» COCTaB-
nstomye  (yHKIHMOHATBHONH TPaMOTHOCTH,
MBI 3a4aCTyI0 HE YUYUTHIBAEM OCOOCHHOCTH
CBOCH MPEMETHOM 00J1aCTH U €€ MOTCHIIN-
QIbHBIE BO3MOXXHOCTH B (HOPMHPOBAHHUH
OPYTUX «TPaMOTHOCTEW» M, B KOHEYHOM
UTOTe, TOCTHXKEHHS O0IIEH LeH.

4. Vcnionp30BaHnE KOMIUIEKCHOTO TOJI-
X0Jla TI03BOJISIET TPaMOTHO U (PPEKTHBHO
YUUTHIBATh OOIINE TMOAXOIBI K COCTaBIIe-
HUIO OIIGHOYHBIX 3aJ]aHUH, JOCTATOYHO
[IEPECEKAIOIINECs] KOHTEKCThbl, KOMIICTEH-
UM, YPOBHH U APYIHE XapPaKTEPUCTHKH
3aJaHUi, TEM CaMbIM YCHJIMBasl IEHCTBHUE
Ka)JI0W COCTaBIsIIONICH (QyHKIIMOHATIBHOM
I'PaMOTHOCTH.

5. ConmepxaHue KOMIUICKCHBIX 3alaHUN
B HAayYHOM KOHTEKCTE€ MOXET OIMCHIBATH

CUTYyallMI0O W3 JIFOOOW TpemMeTHOH o0ia-
CTH, BKJIFOYash KOHKPETHBIH Y4eOHBIN Ma-
Tepuas, M3y4aeMblii MO mporpamme. OTO
IMMO3BOJIUT YUYCCTb HUHTCPECHI W CKIIOHHO-
cTH 00yUaromuxcsi, GopMupys, Hapumep,
UX MaTeMaTHYeCKyl0 TPaMOTHOCTh uepes
3aa4d ¢ OMOJIOrMYECKOM, XHMHYECKOH,
SKOHOMHYECKOH (padyoif, 4TO OTpaxkaer
JMYHOCTHO-OPUEHTHPOBAHHBIH  MOJIXOA
B OOy4CHHH.

ITepcniexkTuBBI TanbHENIINX UCCIIE0BA-
HUN B JAHHOM HANpaBICHWH MOTYT OBITh
CIIETYFOIIUMHU:

— pa3paboTKa CIeNUaTbHBIX 3aTaHUH
i1 (OPMHUPOBAHHS OTIEIBHBIX COCTaB-
JSONMX (DYHKIIMOHAJILHOW TPaMOTHOCTH,
COACPIKAHNUEC KOTOPBIX OPUCHTHUPOBAHO IJIA
MIPUMEHEHUS B KJIACCaX Pa3HbIX MpOohUIei;

— CO3/1aHHEe METOINYECKUX PEKOMEH-
T 110 COCTaBICHHIO W TPUMEHEHUIO
KOMIUICKCHBIX 3aJJaHUH C MEKIPEIMETHBIM
coiep’kaHHeM B y4eOHOM Ipolecce ¢ Le-
JIbI0 (POPMHUPOBAHUS PA3JTUYHBIX COCTABIIS-
FOIUX (PYHKITMOHAEHON TPaMOTHOCTH;

— reiimuuranys GopMupoBaHUs QyHK-
[IMOHATILHON TPaAaMOTHOCTH, MCXOJIS U3 TI0-
TPeOHOCTEH CETOMHSIIHUX LIKOJHLHHKOB
1 BO3MOXKHOCTHU MNPUBJICKATL UX K BbIIIOJI-
HEHHIO 3aJIaHHId B UTPOBOM (hopmarte, B TOM
qrciie BO BHEYy4eOHOE Bpemsl.
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