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PA3JIEJ 1.

IIJIAHUPYEMBIE PE3YJBTATHI OBYUYEHUS MATEMATHKE B 5—6-X KJIACCAX

1.1. KimoueBbie usMmenenust B0 ®I'OC OO0 u B [IpuMepHOii 0CHOBHOI

o0pa3oBaTe/ibHOI MPpOrpaMMe B 4aCTH 00y4eHHUsI MaTeMaTHKe

B cBsa3u ¢ mpunstuem B Mae 2021 roga oOHOBIEHHBIX (heaepasbHbBIX
rOCY/IapCTBEHHBIX ~ OOpa30BaTENbHBIX  CTAaHAAPTOB  OCHOBHOI'O  OOILETrO
oOpazoBanus (mamee — PIOC OOO) B coaepKaHUU MATEMaTHYECKOTO
oOpa3zoBanus B 5-9-X Kjaccax TPOW3OLUIM HM3MEHEHHs, HAalpaBIICHHbIC
Ha peanu3auuio  KoHuenuuu  pa3BUTUST ~ MaTEMaTHYECKOTO  0Opa3oBaHUs
B Poccuiickoit ®enepaunn (yrBepxkaeHa B 2013 r.) ¥ BBIIOJHEHUE MOPYYECHHS
[Ipesunenta PP «obecneynTh COBEPLIEHCTBOBAHUE NPENOJABAaHUA YUYEOHBIX
OpEeIMETOB «MaTeMaTUKa» U «HUHPOpMaTUKa» B 00111€00pa30BaTENIbHbIX
OpraHu3alusaX, YCTAHOBUB UX MPHOPUTET B y4eOHOM IJIaHE U CKOPPEKTHUPOBAB
COJIep>)KaHHE TPUMEPHBIX OCHOBHBIX O0Opa30BATENbHBIX MPOrpaMM OOIIETOo
oOpazoBanus» (nekadbps 2020 r.).

OcTaHoBUMMCS CHayajla Ha T€X WHHOBALIMOHHBIX [UISI MaTeMaTU4YecKOro
00pa30BaHMsI U3BMEHEHUSX, KOTOPbIE HALIUIM OTPAa’KEHUE B (heiepaibHOM CTaHAApTE.
[Ipexxne Bcero OTMETHM, 4YTO B HOBOM peNakUuu CTaHaapra ObLUIU
KOHKPETHU3UPOBAHBl W CTPYKTYPUPOBaHbl JMYHOCTHBIE, METANpPEIMETHBIE U
MpeIMETHBIC pe3yibTaThl 00yueHus. JTo o0llee U3MEHEHHe, Kacarolleecss BceX
y4eOHBIX MPEIMETOB, B TOM YHWCIE U MaTeMaTUKHU. Ba)KHO, YTO CTaHAApPTHI HE
CMEHWIM CBOMX KOHIIENTYaJbHBIX OCHOBAaHW, & MPOAOJIKAIOT Pa3BUTHE B TOU XKe
napajurMe, y4uTbiBas Mpy 3TOM U3MEHEHHsI, MPOUCXOSLINE B HayKe, 00IIECTBE U
rocyAapcTBe.

Bnepseie Bo ®I'OC ocHoBHOTO 00I1Iero oOpa3oBaHus 3a(PUKCUPOBAHBI
TpeOOBaHMsSI HE TOJBKO Ha 0a30BOM, HO M Ha YIJIyOJEHHOM YpOBHE, NMpHUYEM
MaTeMaTHKa 3/1€Ch OKa3ajach HE €IMHCTBEHHBIM IIPEIMETOM, TAKOW NPELIEIEHT YXKe

UMeJl MECTO, YriayOJeHHBbII ypOBEeHb OCBOCHHS MpeaMeTa MpeaycCMOTpPEH
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OOHOBJIEHHBIM CTaHIApPTOM TaKXe M g MPEIMETOB MAaTEeMaTUYECKOro M
€CTECTBEHHO-HAYYHOT'O HANpaBICHUM: HHPOPMATUKU, PUZUKH, XUMUHU, OUOJIOTHH.
DOTO HOBOBBEJCHUE TMOJXBATHIBAET M PA3BUBACT TPAOULUHA POCCUHCKOTO
MaTEeMaTHYeCKOro O00pa30BaHUA, TMO3BOJSIET YIrIyOJEeHHOMY Kypcy oOOydeHus
CYILIECTBOBATh B TOM € IMPABOBOM I10Ji€, (POPMHUPOBATHCA B TOM KE JIOTHUKE U
CTPYKTYp€, 4TO 1 0a30BBIi KypC, a TaK)Ke MOAAECPKUBATHCS IPYTUMHU MPEAMETAMHU.
B 3TOM HanpaBiieHHH MTOSBUJIACH IEPCIEKTUBA B3aUMOJEHCTBUS U MHTErPALUN KaK
B paMKax MpeamMeTHou obnactu «MaTemMaTuka W MH(POpPMATHKa», TaK U 00JaCTU
«EcTecTBEHHO-HAayYHbIE ITPEIMETHD».

[Ipu sTom BaxkHo, uto B oOHOBiIeHHOM DPI'OC OOO 06bLI0 peain30BaHO
HOBO€ IMOHMMaHWE 0a30BOr0 M yriayOJEHHOTO YPOBHEH HM3yYEHHs] MATEMATHKH,
JJaHO COOTBETCTBYIOIIEE 3TOMY HMHOE DPACIpEAeSIEHUE MEXIy HUMH TpeOOBaHUM
K MaTeMaTHYECKOW MOJArOTOBKE BBIITYCKHHKA OCHOBHOW IIKOJIbL. IIpexne Bcero,
ONpeENsIeTCs] OpUEHTalusl 0a30BOr0 Kypca Ha HMHTEpPEChl U MOTPEOHOCTH TEX
yUYalllMXxcsi, KOMY MaTeMaTrhka OyIeT HyXHa TOJIbKO <l JKU3HW», HO He
B ITpodeccuu, a yriyoJIeHHOTO Kypca — Ha TOTPEOHOCTH U BO3MOKHOCTH BCEX TEX
yyanxcs, KTo OyneT MaTeMaTMKOM WM OyleT HCHOJIb30BaTh MAaTeMaTUKY
B mpodeccun  (MHXEHEPHI, MPOTPAMMUCTBI, TeXHoJoru u 1p.). o 3rToro
TpaJMIIMOHHAs TIporpamMma yriayOJeHHOTO M3yYeHHUs MaTeMaTUKH  Oblia
OpUEHTHpOBaHa Ha TEX, KTO IUIAHUPYET CBA3aTh CBOI NPO(ECCHOHAIBHYIO
NEeATEIbHOCTh C MATEMATUKOM.

Eme ogHuUM BaXKHBIM MOMEHTOM SIBJISIETCS 0oOJiee 4eTKOe MpeCTaBICHUE
CTPYKTYpbl y4eOHOro npeaMera «MareMaTrkay, KoTopyro o0pazoBaiid 4 yueOHbIX
Kypca: «MaremaTukay I ydanxcs 5—6-X KiaccoB, «Amnredpay, «I'eometpusi»,
«BepoaTHOCTb U CTATUCTUKA» AJIA ydaluxcst 7—9-X KJ1accoB.

OTaenbHO OTMETUM NOSIBIEHUE B CTPYKType MpEAMETa HOBOIO Kypca —
«BeposTHOCTP M CTAaTUCTHKA», OCHOBHOE COJEpX aHHE KOTOPOTO paHee ObLIOo
MPEACTaBICHO B Kypce anreopsl. OCHOBHBIMM JIMHUAMM COAEPKAHUSA ATOTO Kypca

CTaJIU. BEPOSITHOCTh, CTATUCTHKA, KOMOMHATOpPHKA, rpadbl, JIOTMKA, MHOXKECTBA.



JlaHHBIN Kypc cpa3y NOJIy4HII MPUKIATHON XapaKTep, BKIIOUYAIOMIUNA TPAKTUYECKUE
pabOThI M SKCIEPUMEHTBI.

Crnenyromum arom HOPMATUBHO-METOANYECKOTO oOecrieueHus
00pa30BaTeNpHOrO IpoIlecca cTasia pa3paboTKa U MPUHATHE EIIe ABYX JOKYMEHTOB:
[TpumepHOiIi OCHOBHOM 00pa3oBaTeNbHON MpPOrpaMmMbl OCHOBHOTO  OOIIEro
oOpazoBanus (nanee — [IOOII) u [IpumepHoit pabouelt mporpaMMbl IO MaTEMAaTHKE
(manee — I[1PIT).

Takum oOpaszom, B HacTosIee BpeMs ckiaabiBaeTcs Tpuana: @I'OC, [TOOII,

ITPII. KpaTko 1ainM UX OCHOBHBIE XapaKTEPUCTUKHU:

®I'OC — HOpMAaTUBHBIN JOKYMEHT, YTBEPKIEH PUKa30M MUHIIPOCBEIICHN
Poccun ot 31.05.2021 N 287:

— COJICPKUT TpeOOBaHUS K pe3ysibTaTaM OOy4YEHHUs Ha KOHEIN OOydeHus
B OCHOBHOH IIKOJIE;

— IIPEIMETHBIE PE3YJIbTAThl ONMCAHBI C HCIIOJIB30BAHUEM TEPMUHOJIOIMU

«OIICPUPOBATH HOH)ITI/ICM/CBO6OI[HO OIICPUPOBATDH ITOHATHCM)).

MNOOIl - wMeroauyeckuit ao0KymMeHT, ojno0peH DPYMO mno obmemy
obpaszoBanuio 18.03.2022 mporokoi Ne 1/22:

— COZICPXKUT PE3yNIbTaThl 00y4YeHHS + coepKaHne 00yICeHNUS;

— BKJIIOYAeT  KOHKPETU3UPOBAHHBbIE  MPUMEHUTEIBHO K  OOYUYEHHIO
MaTeMaTHKE IMYHOCTHBIC U METANPEAMETHBIE PE3yIbTaThl 00YUCHHS,

— MpeAMETHbIE PE3yJIbTaThl M COJAEp)KaHHE OOy4YeHUs MpeACTaBIICHbBI
1o rojam o0ydeHus — ¢ 5-ro no 9-i kiacc;

— y4eOHBIM TIJTAaHOM JJIi HW3YyYeHHs MaTeMaTHKu B 5-6-X Kiaccax
IPEeIyCMOTPEHO HE MeHee 5 y4eOHbIX YacoB B HEAEINIO0 B TEUEHUE Ka)XAOro roja
oOy4eHHUsl; KypChl, U3ydyaemble B 7—9-X kjlaccax Ha 0a30BOM YPOBHE, PeasIU3yIOTCs
napajuieabHO B 00bEME COOTBETCTBEHHO 3, 2 M | yueOHbIi yac B HEJIENIO B TEUCHHE

KaXJI0TO Tojla 00y4deHusl, BCero 6 y4eOHbIX YacOB.

IPII — wmeroauueckuid AOKyMeHT, oao00peH DOYMO mno oOmemy
obpazoBanuio 27.09.2021 nporokoa Ne 3/21:



— COJIEPKUT pe3yJbTaThl 00yUeHUs + coliepkaHue 00y4eHHs + TEeMaTHYECKOe
MJIAHUPOBAHUE;

—B TEMAaTUYECKOM IUIAHUPOBAHUU JIAaHO TIPUMEPHOE paclpeeiecHue
y4eOHOrO0 BPEMEHU U OINMCAHbl OCHOBHBIE BUJBI JIEATEILHOCTH OO0YyYaroIIUXCH,

o0ecrneunBaoIye JOCTHKCHNE TUTAHUPYEMBIX Pe3yJIbTaTOB 00YUCHHUS.

1.2. OcobennocTu HOBOI [IpumepHoii padoueii mporpaMMbl 10 y4eOHOMY

npeamery «MareMaTuka» B OCHOBHOM HIKOJIe

[IpuBenem ctpykrypy [lpumepHoit paboueii mporpaMMbl y4eOHOTO TIpeAMETa
«Marematuka.

llosicnumenvHhas 3anucka, BKIOYAONIAs:

* 0O0IIYIO XapaKTEPUCTUKY YUeOHOro npeameTa «MareMaTukay;

* 1IETTU U OCOOCHHOCTU M3Y4YeHUs yueOHOTo penmera «MaTemaTukay;

* MecTo yueOHoro npeaMera «MaTemaTuka» B yueOHOM IUIAHE.

lInanupyemvle pezyromamel OCBOEHUSI y4eOHOro npeamera «MaTtemaTuka»
Ha YPOBHE OCHOBHOT'O 00IIIETO 00pa30BaHUs:

* JIMYHOCTHBIE PE3YJIbTATHI;

* METanpeAMETHBIE PE3YIbTATHI.

IIpoepammel kypcos (4 POrpaMMmbl), MPEJICTABICHHBIC B €IMHON CTPYKTYpE
C IPyTUMH Y4eOHBIMU MIPEAMETAMH U BKITIOYAIOIIKE:

* [IEeTU U3YYEHHS Y4eOHOTO KypCa;

* MECTO yueOHOro Kypca B y4eOHOM IIJIaHE;

* TpeAMETHBIC pe3yJbTaThl OcBOeHUs lIpumepHoi pabouel mporpaMmbl
(o rogam oOy4eHHUs);

* coJepxkaHue yueoHoro kypca (1o rogaM o0ydeHus);

* TEeMaTUYECKOe TUTAaHUPOBAaHUE YIeOHOTO Kypca (110 TojamM o0ydeHUs).

Kak Obu10 OTMEUEHO BHINIE, JIMYHOCTHBIC U METaNpeIMETHBIC Pe3yJbTaThl
ocBoeHMsI yueOHOTO mpeamera «Martematuka» npeactaBienst B [IPII

HC I10 OTACJIbBHBIM KypCaM, a II0 IpCIMCTy B MNOCJIOM, IIPH 3TOM JddHbI OHHU



B COOTBETCTBUU C €JUHOU MPUHATON CTPYKTYpPOH, HO KOHKPETU3UPOBAHbI UIMEHHO
C YYE€TOM CHeIH(PHUKU 00yUeHUsI MaTeMaTHKe.

Hampumep, 3ammcaHo, 4TO JUYHOCTHBIE PE3YJIBTATHI OCBOCHUS ITPOTrPaMMBI
II0 MaTeMaTWKe B YaCTU J3CTETUYECKOrO0 BOCHMUTAHUSA JOJDKHBI OTPAXKaThb
«CMOCOOHOCTh K OMOLMOHAIBHOMY M OCTETHYECKOMY  BOCIPHSITHIO
MaTEMaTUYECKUX OOBEKTOB, 3a/]ay, PEIICHUH, pacCyXIECHUN; yMEHUE BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UICKYCCTBE». A METallpeAMETHBIE PE3YIbTaThI
OCBOCHHMsI IIPOTPaMMBbl PEryJATUBHOTO XapakTepa B 4YacTH CaMOOPTaHM3aLUU
JOJDKHBI 00ecrieuynBaTh (DOPMHUPOBAHHUE CIEIYIOIIUX YMEHHI: «CaMOCTOSITEIBHO
COCTABJISITh IUIAH, AJITOPUTM PEIICHMS 337a4d (MM €ro 4acTh), BEIOUpATh COCcO0
pELICHHs C y4YeTOM HMEIOIIUXCSI PEeCypcoB M COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTUPOBATh M KOPPEKTUPOBATh BapUAHThl PELIEHUH C YYE€TOM HOBOM
UH(pOpMaALUN.

OTmeTHM U3MEHEeHUs B 00y4yeHUN MaTemMaTuke B 5—9-X Kiaccax, CBA3aHHbIE
C COJAEpKaHUEM M IUIAHUPYEMBIMHU pe3yibTaTaMu OOYy4Y€HUs, KOTOpbIE ObLIH
peanu3oBanbl B [IpumepHoit paboueit mporpamme.

1) BeimonHeHa onpejeneHHas pa3rpy3ka oO0beMa H3ydyaeMoro marepualia
3a CYET OTKa3a OT HEKOTOPBIX 3JEMEHTOB COJAEpPKAaHUS, CHUKEHUS TpeOOBaHUM
K OCBOCHHIO (OpMaIbHBIX JJIEMEHTOB COJEP)KAaHUS MPOTrPAMMBI U  CIOXKHBIX
noHsaTui. Ilpexae Bcero 3TO CBSI3aHO C HOBBIM BEKTOPOM B pacHpeleieHUU
aKI[EHTOB MEXAy 0a30BbIM U YIIIyOJECHHBIM YPOBHSIMHU.

2) OcyIecTBICH OTXO/A OT JIMHEHHOTO MPHHIMIIA TOCTPOCHUS Kypca, UTo
spye BCEro BBIPA3WIOCH, HANPUMEpP, B NPOJOHTMPOBAHUU HM3YUYEHHUS YHUCIOBOM
JUHUM B Kypce anredpel B /-M Kjacce. bonee pacnpeneneHHOe BO BpPEMEHU U
1o KJjaccamM u3ydeHue (yHAaMEHTANbHBIX W CJIOKHBIX TMOHSTHH Kypca, BaKHBIX
MPaKTUKO-OPUEHTUPOBAHHBIX ~ TE€M  MO3BOJUT  YYEHUKY  HEOAHOKPATHO
BO3BPAILATHCA K KIOUYEBBIM MTOHATHUSAM U 3JIEMEHTAM COAECPKaHUs, HO HE B KAYECTBE

IMPOCTOI0 MOBTOPCHHUA H3YUYCHHOI'O, «TOIITaHUA Ha OJHOM MCECTC)», a Ha Ooiee



BBICOKOM YPOBHE PAa3BUTHUSl €r0 MAaT€MAaTHYECKUX 3HAHUW, C HOBBIMHU CBS3SIMHU
MEXIy MTOHSATUSIMH, CITOCOOAMHU JEHCTBUMN, C y4ETOM €T0 B3POCIICHHUS.

3) ObecrieueH BpEMEHHOM 3a30p — «HOKHUIIBDY — MEXKTy pacipe/ieiCHHBIMH
no rojgamM oOOy4YeHHUs COJAEpX)aHUEM U TPEOOBAHUSIMU K OBJIAJICHUIO JTHUM
COJIEp’KaHHUEM.

[IponmtrocTpupyem TaHHBIE TE3UCHI HA TPUMEPE TEMBI «JleITMMOCTBY.

Havano usydyeHume TeMbl OTHECEHO K S5-My KJAacCy, Ie€ B COIAEpKaHUU
3aUKCUPOBAHBI CIEAYIONIME JUIAKTUYECKUE €IUHULIBL: «[lenutenu u KpaTHbIe
yucia, pa3jokeHue Ha MHoxurtend. [Ipocteie M cocraBHble umcna. lIpuzHaku
nenmuMmocT Ha 2, 5, 10, 3, 9. Jlenenune ¢ ocTaTkoOM». ITO UMEHHO TO COAEPKaHUE,
KOTOpO€ HE0OXOJMMO, B YaCTHOCTH, JJII OCBOCHHUS JIEUCTBUM C OOBIKHOBEHHBIMHU
JTPOOSIMHU.

B 6-M knacce B paMkax 3TOM TEMbI OCBAMBAECTCS CIEAYIOIIEE COACPIKAHUE!
«/lenuTenn u KpaTHbIE 4uWCia; HAUOOJBIIUN OOIIMNA JEIUTEeNb U HauMEHBIIEe
oO1iiee kpaTHOE. J[eTMMOCTh CYMMBI U MPOU3BEECHUS. [lefleHrne ¢ 0OCTaTKOMY.

[Ipu sTOM HU B 5-M KIlacce, HU B 6-M Kjlacce B TPeOOBaHUAX K PE3ysibTaTam
0o0y4eHUs HEeT MO3UIMH, CBA3aHHBIX C JIAHHOW TEMOM, N3y4YeHUE TEMbl HOCHUT ITOKa
YUCTO MNPUKJIATHON XapaKTep: B 3TO BpeMs ydalllMecs HaKaIlUIMBAIOT 3HAHUS U
MPEACTAaBICHUS] O CBOMCTBAX YMCEN, CBS3aHHBIE C JEIMMOCThIO. TpeOoBaHue
«MPUMEHSATh TPU3HAKUA JACIUMOCTH, Pa3JIOKEHWE Ha MHOXXUTENIU HaTypallbHbIX
qyuceJ» OTHOCUTCA K 7-My Kiaccy (OTHECEHO K Kypcy —anreOpsi),
I7Ie COOTBETCTBYIOILIME 3JIEMEHTHI BKJIIOUEHBI TakKe€ M B cojiepxaHue. VIMeHHO
B KOHIIE 7-r0 Kjacca ydyaluecs MOTYT MpOSBUTh YMEHUS, KOTOPHIMH OHU
OBJIaJICBAJIM B TEUECHHE TpEX JET OOydeHHs. 3a CUET MOCTENEHHOTO PACKPBITHS,
HapalMBaHUs U YCIOKHEHUS COICPKaHMs, a TAK)KE BKIIFOUCHUS €T0 B IPYTHE TEMbI
co3faloTcsi  KOMQOPTHBIE i1 OOydYarolIUXCs  YCJIOBHUS  JJIi  OBJIAJICHUS
MaTEeMaTHUKOM, 0OecTieunBaeTCsl HE0OX0uMast JIJIsi ITOTO MOTHBAIIHS.

Ecte 1 u3MeHeHUss B TeMaTUYECKOM ILJITaHUpOBaHMH? B TeMmarudeckom

IUIAHUPOBAHUM, KaK W NPUHATO, JAETCA PACIPEICIICHUE CONEPKAHUSA IO TeMaM
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C YKa3aHHEM PEKOMEH]IYEMBIX YacOB Ha UX uzydyeHue. ColiepkaHue mpeiCTaBICHO
KPYIHBIMH TEMATHYECKUMHU OJIOKaMH, YTOOBI aBTOPHI MPOTpaMM M YYCOHHUKOB,
YUUTENs, COCTABISIONIME CBOU aBTOPCKHE MPOrpaMMbl, MOTJIM BIHMCAThCS B 3TU
paMKM M HaWTU  CTPYKTYpUpOBaHHE, aJleKBaTHOE  OTpaOOTaHHBIM U
3apEKOMEH/IOBABIINM ce0s B MPAKTUKE OOY4YCHHMS] METOJAMYECKUM IMOAXO0JaM U
npuHiunaM. B mporpamme orMeueHo: «ABTOp paboueil HporpaMmbl BIIpaBe
YBEIMYHUTH WU YMEHBIIIUTH MPEIOKEHHOE YUCIIO YICOHBIX YaCOB HA TEMY, UTOOBI
yrayOUThbCsl B TEMATUKY, OoJiee 3aMHTEPECOBABIINYIO YYEHUKOB, WM HaIPaBUTh
yCWIMST Ha TPEoJIoJIeHHe 3aTpyAdHeHui. JlomycTUMO Takke JIOKaJIbHOE
nepepacrpeieieHue U IMEePEeCTaHOBKA 3JIEMEHTOB COJIEPKaHUS BHYTPH JTaHHOTO
KJ1accay.

[TpuHIMNUATBEHAS TO3UIUS PA3pa0OTUYUKOB MPOTPAMMBI 3aKTHOYAETCS B TOM,
YTO KOHTPOJIb HE (PUKCUpYETCS B MPOrpaMMe, KOJMYECTBO MPOBEPOUYHBIX padOT
(TeMaTHUYeCKUi 1 UTOTOBBIA KOHTPOJIb KaueCTBa YCBOEHHUS yUeOHOTO MaTepHaiia) u
UX TUO (CaMOCTOATENIbHBIE W KOHTPOJIbHBIE pabOThl, TECThI) OCTAIOTCS
Ha YCMOTPEHUU YUUTES.

B nacTosiimem TemMaTH4eCKOM TIJIAaHUPOBAHUM 3a(DUKCUPOBAHO OTIACITHHBIMU
MO3ULKAMH UTOTOBOE 0000IIEHUE, TOBTOPEHHUE, CUCTEMATU3alIUsl 3HAHUIM B KOHIIE
KOKIOTO Tofa oOydeHwus, OoJblIoil OJOK BBIAENEH IS dTOro B 9-m Kiacce
1151 toAroToBkH kK 'MA. Takke yunTens BIpaBe yBEIUUUTh WA YMEHBIIUTD YUCIIO
y4eOHBIX YacoB, OTBEJACHHBIX Ha OO0O0OIIEHHE, TOBTOPEHUE, CHUCTEMATHU3AIUIO
3HAHHUI 00yYarOIINUXCSl.

EnuHcTBEHHON 11€BI0 U KPUTEPUEM SIBIICTCS JOCTIKCHHUE TUTAHUPYEMBIX
pPE3yNbTaTOB 00yUYEHHUS, YKa3aHHBIX B IIPOrpamMMe.

Hnst  oOecnieyenusi  mporecca  GOPMHPOBAHUS ~ MOPEIMETHBIX U
METaNnpeIMETHBIX PE3yJbTaTOB OOYUYeHHUs] B TEMATUUYECKOM TUIAHUPOBAHUU
MPEACTABICHbBl  COOTBETCTBYIOLIME  BUJbBI  JEATECIIBHOCTH,  HANpaBJICHHbBIC
Ha (opMUpOBaHKME MPOYHBIX MPEIMETHBIX HABHIKOB W Pa3BUTHE JIOTUUECKOTO

MBIIJICHUS, YMEHHUS paccyXaath, paboTaTe ¢ wuHPOpMANUEH, TPOBOIUTH
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MaTEMaTUYECKUE IKCIIEPUMEHTHI, MPAKTUUECKUE PadOThl U HCCIIEIOBAHUS, B TOM
YHCIIe C UCTIOIb30BAaHUEM LIU(POBBIX PECYPCOB.

[IpeameTHBIC BUIIBI IEATELHOCTH TMPEACTABICHBI TAKUMH JIEHCTBUSIMH, KaK:
BBIYHCIIATH, CTPOUTDH, U300paKaTh, U3MEPATD, 3AMUCHIBATH (POPMYITy, BhIpAXKEHUE,
bopMyIHpPOBaTh M IPUMEHSITH TIPABUIIO, AJITOPUTM, CPABHUBATh U YIIOPSI0YNBATH,
OCBaWBaTh IMOHATHUA M CIOCOOBI, W3y4yaTh CBOMCTBA, peElIaTh 3aJadyd U Ap.
K meTanpeaMeTHbIM BUAAM JIEATEIIBHOCTH OTHOCSITCS CIEAYIOIIME: PelliaTh 3a/1aun
pa3HbBIMU  croco0aMH; CpaBHUBATh, BbIOUpATh, MpeIaratb W OOCYXKIaTh
QITOPUTMBI, CIOCOOBI pEHICHUS 3aJayd; OCYIIECTBJISATh CaMOKOHTPOJIb H
CaMOTIPOBEPKY;  HAXOJIUTh  OKCIICPUMEHTAIBHBIM  IyTeM, MOJCIHPOBATH,
KOHCTPYHUPOBATh; HAOIIOJaTh U aHAIM3UPOBATh, BBISIBIISATH CXOJCTBA U Pa3INyMs;
WJUTIOCTPUPOBATH, MPUBOIUTH IPUMEPHI, KOHTPIIPUMEPHI; UCCIEA0BATH, BHIIBUTAThH
TUIIOTE3bl, 000CHOBBIBATh, OIIPOBEPTATh.

B nensix ycuneHust npakTUKO-OpUEHTUPOBAHHOM HAMPABIEHHOCTH O0YyUCHHUSI
MPaKTUYECKUE Pa0OThI BCTABJICHBI B INIAHUPOBAHUE U KaK JIEMEHT COJACPKaHMUS.

HeobxoaumocTh uCHoNib30BaHUSI HHU(PPOBBIX PECYPCOB TaKXKE OTpakeHa
B BUJIaX JICATEIILHOCTH B TE€X TeMax, IJIE€ ITO Ieecoo0pa3Ho, MOAYEPKUBACTCS
MOTEHIMA [HU(PPOBBIX PECYPCOB MPEKAE BCETO ISl PA3BUTHSI UCCIIEI0BATEICKUX
YMEHHUM.

B  Buagax = geATENBHOCTH  YACICHO  BHHMaHHE  (OPMHPOBAHUIO
GyHKIMOHATFHOM MAaTeMaTHYeCKOW TPaMOTHOCTH, BO MHOTHX TeéMaX BCEX KypCOB
mpeajiaraeTcsi  «pemarh  3aJa4d U3 peaNbHOM  KU3HW»,  «IIPUMEHSTh
MaTeMaTHYECKHEe 3HaHUS Uil pEIICHHs 3a]ady M3 JAPYTuX MPEeIMETOBY.
AKIEHTHPOBAHHOE dbopmupoBaHue GyHKIIMOHATBHON MaTeMaTU4eCKOn
IpaMOTHOCTH, ()EHOMEH KOTOPOW HM3ydaeTcs KaK B XOJe MEKIYHAPOIHBIX, TaK U
POCCUMCKHUX WCCIICIOBAHUM, TTOMOYKET YUMTEIIO CHEIaTh U3YYCHUE MATEMaTUKU
Ha 0a30BOM ypOBHE 00JIe€ MOTUBAITMOHHO OTIPABIAHHBIM.

B 3akiioueHue OTMETHM, YTO peaiu3alus B 00pa3oBaTENbHOW MpPaKTHKE

OOHOBJIEHHOTO HOPMATUBHO-MCTOAUYICCKOI'O IIPOIrpaMMHOI'0 KOMILJICKCA, KOTOpI)IfI,
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C OJIHOWM CTOPOHBI, 0a3UpPyeTCss HA TPAIUIMAX M TOCTHKEHHSIX MaTeMaTH4eCKOTo
o0Opa3oBaHMsl, a C JPYTroil CTOPOHBI, OTKPHIBAET HOBbIE BO3MOXKHOCTU U PECYPCHI,
TIO3BOJIUT CJIENIaTh OOyuYeHHEe MaTeMaTHKe OoJiee pe3yiIbTaTHBHBIM, a MPOIECC

OBJIaACHUA MAaTCMAaTHIYCCKUMH 3HaAaHUSAMHA Ooee Pa3BUBArOIIVM.

1.3. Coaep:xkanue U IVIAaHUPYeMble pe3yJbTaThbl 00yUeHHs B pAMKaX y4eOHOro

npeamerTa «MartemaTuka» I yHaIIXCs 5-6-x kiaccoB

B tabnuue 1 mpencraBieHsl conepikaHue 0OydeHHsI B Kypcax MaTEMaTHKU
5-Tr0 U 6-TO KJIacCOoB M TpeOOBaHMs K pe3ysibTaTaM HMX OCBOEHHUS Ha KOHEL roja.
JlaHHOe TpezCTaBiIeHUE YA0OHO YUUTENIO AJISi COMOCTAaBIEHUSI HOBOM MPOrpaMMbl
C TPaJAMLIMOHHOW MMPOTPAMMOM, IO KOTOPOIl OH paboTaeT, a TaKkKe JAJIsl BBISIBICHMUS
UTOTOBBIX PE3YyIbTaTOB OOYYEHHS, KOTOPhIE HEOOXOAWMO JOCTHYHh B TEKYIIEM
y4eOHOM Trojy, U pe3yibTaToB, JOCTHKEHHE KOTOPHIX OTHECEHO K MOCIEAYIOIINM
rogaMm oO0y4yeHHs. OTO MOMOXET IeJarory IpaBWIbHO pPacCTaBUTh aKLEHTHI
U OpraHU3aIuU O0YUICHHS U KOHTPOJISI YI€OHBIX JOCTHKEHUN: TPOMEKYTOUHBIX,

TCMAaTHYCCKHUX N UTOT'OBBIX.
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Tabnauya 1

Conepmaﬂne oﬁyqumI B KypcaxX MaTEMaTUKHU 5-ro m 6-ro KJaccoB u TpCﬁOBaHI/IH K pe3yjabTaTaM UX 0CBOCHUSA

Cooepoicanue 06yuenus

Tpebosanus k pezyiomamam 00y4eHUs.

5-M KJIACC

Yucja 1 BBIYUCTIEHUS

Hamypanvnwie uucna u nyno

HarypansHoe umucno. Psg HarypansHbix uncen. Yucno O.

N3o0paxkenue HATypaJIbHBIX quceln TOYKaMH
Ha KOOPJIMHATHOM JIyyYe.

[To3unroHHas cucrteMa cuucieHus. PuMckas Hymepauus
Kak TMpPUMEP HEMO3UIUOHHOM CHUCTEMBI CUHUCJICHHS.
JlecsiTnuHas cuctema CUMCIICHUS.

CpaBHeHUE HATYpaIIbHBIX YMCEIl, CPABHEHUE HATYPaTIbHBIX
gucen ¢ HyineM. CnocoOwsl cpaBHeHus. OKpyriieHUE
HATypaJIbHbIX YHCEII.

Clio)keHuE HaTypalbHBIX YHCEN, CBOWCTBO HYJA IIpHU
Beruntanue Kak  JI€HMCTBHE,

CJIOXKCHUM. 06paTHO€

[lonuMaTh W TOPaBUIBHO YHOTPEONSATH TEPMHUHBI,
CBSA3aHHBIE C HATYPAJIbHBIMU YUCIAMH.

CpaBHHBATh M YIOPSII0YMBATH HATYypaJbHbIE YMCTIA.
CooTHOCUTh  TOYKY  Ha

KOOPpAWMHATHOM Jyqe

C COOTBETCTBYIOIIUM €M 4YHUCIOM M  HU300pa)kathb

HaTypaJbHbIC YMCJIa TOYKAMH HAa KOOPAWHATHOM JIY4C.

BrimonHsaTh apupMeTHIecKue JIEUCTBHS
C HATYpaJIbHbIMU YUCJIAMH.

BpimonHATe  NmpoBEpPKY,  OPUKUAKY  pe3yibTara
BBIYMCIICHUU.

OKpyTisTh HaTypaJIbHbIE YKCIIA
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Cooeporcanue 0byyenus

CIOXKEHUIO. YMHOXEHHE HATYpPAJIbHBIX YHMCEJ; CBOMCTBA
HYJISI 1 €IMHUIBI TIPU YMHOXEHUH. J[elieHne Kak 1eicTBue,
oOpatHoe yMHOXEHHIO. KOMITIOHEHTHI ACHCTBHM, CBS3b
Mexay HuMH. [IpoBepka pesynpTara apupmMeTuuecKkoro
nerctBus. [lepemecTuTENnbHOE U COYETATENBHOE CBOVCTBA
CIOXXEHUSI U YMHOXKCHUS, paCHpeeIuTeIbHOE CBOMCTBO
YMHOXEHUSI OTHOCUTEIIHO CIIOKEHUS.

Hcnons3oBanne OykB 1isi 0003HAYEHHUST HEM3BECTHBIX
KOMIIOHEHT M  3allUCH  CBOMCTB  apU(METHUYCCKUX
JICHCTBUH.

Jlenutenu U KpaTHbBIC YKCIa, PA3JIOKEHUE HA MHOKUTEIIH.
JleneHue ¢ 0CTaTKOM.

Crenenb ¢ HaTypaJbHbIM TOKa3aTeJIeM. 3aluch YuCla
B BUJIE CYMMBI Pa3psHBIX CJIaraeMblX.

YucnoBoe BeipakeHUE. BrluncieHne 3HaueHU YMCIOBBIX
BBIPAKCHUM; MOPSIZIOK BBITIOJTHCHUS JICUCTBU.

Hcnonb3oBaHue ITPHU BBIYUCJIICHUAX TIEPEMECTUTCIILHOI'O U

Tpebosanus k pezyrbmamam 00yyeHus
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Cooeporcanue 0byyenus

COUETATEIBHOTO CBOMCTB CJIOXKEHHUS U YMHOXXECHUS,
pacnpeneauTeabHOro CBOMCTBA YMHOXEHUS
OTHOCHUTEJIBHO CIIOKEHUS

/lpoou

[IpencraBienre o ApoOM Kak CIOCOOE 3amuCH YacTh o

BenuuuHbl. OOBIKHOBEHHbIE JApoOu. [lpaBuibHBIE U
HETMPaBUIbHBIC Jpoowu. CwmemanHas TpOOb;
MPEICTABICHUE CMEIIAHHON IPOOU B BUJE HEMPaBUIbLHOM o

JIpoOU U BBIJEJIICHHE LIETION YaCTH YuCa U3 HEMPAaBUIIbHON
npobu. M3o0pakeHue apodelt ToukaMu Ha KOOPAMHATHOM o

nayde. OcHoBHOE cBOMCTBO ApoOu. Cokpaiienre apoOeil.

[TpuBenenue apobu Kk HOBOMY 3HaMeHartento. CpaBHEHHE ]
JTpoOeii.
CnoxeHue U BeIUUTaHUE JIpoOeil. YMHOKEHHE U JCICHUE o

npoOeii; B3auMHO-00paTHBIC aApoOu. HaxoxknaeHue yactu

OeJaoro 1 ucjaoro 1mo €ro 4acTtu.

Tpebosanus k pezyrbmamam 00yyeHus

[lonumMaTh W TPaBUIBHO YHOTPEONIATh TEPMUHBI,

CBS3aHHbIE C OOBIKHOBCHHBIMH U  JCCATUYHBIMH
TPOOSIMHU.
CpaBHHMBaTh B MPOCTCHIIMX CIIy4dasX OOBIKHOBCHHBIC

JIpoOH, TeCATHIHBIC IPOOH.

CooTHOCHTH  TOYKY HAa  KOOPJAMHAaTHOM  JIy4de
C COOTBETCTBYIOILIIMM €1 YUCIIOM.
BrinonsaTs apupMeTuyecKue JEUCTBUS

C OOBIKHOBEHHBIMU APOOSIMU B IPOCTEUIIUX CITydasiX.

BpimonmHATE  TIpOBEpKY,  NPUKUAKY  pe3yJibTara

BBIYUCIICHUN
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Cooeporcanue 0byyenus

Hecaruunas 3anuck apooeit. [Ipeacrapienue qecaTHIHON
npobu B BHJIe OOBIKHOBEHHOM. 300paskeHne AecITUYHBIX
npoOeit ToukaMu Ha KOOpAMHATHOM mpsmoin. CpaBHEHUE
JECATUYHBIX APOOEH.

Apudmernueckue NEUCTBUS C JACCATUYHBIMU JPOOSMH.

OxpyriieHue AECATUYHBIX IpoOei

Tpebosanus k pezyrbmamam 00yyeHus

Pewenue mexcmoewix 3a0au

Pelienrie TEKCTOBBIX 3a/1ady apuPMETUUECKUM CIOCOOOM.
Pemenue norumveckux 3anad. Pemenue 3amgad nepedopom
BCEX BO3MOXHBIX BapuaHTOB. Mcnosb30BaHUE TMpU
pELIeHUH 3a7a4 TaOJIHIl U CXEM.

Pewienue 3ajad, coepKaIINX 3aBUCHUMOCTH,
CBSI3bIBAIOIINE BEJIUYUHBI: CKOPOCTh, BPEMSI, PACCTOSIHUE;
[IEHa, KOJMYECTBO, CTOMMOCTh. EIUHMIIBI M3MEpPECHUS:

MacChbl, BMECTUMOCTH, II€HbI; PACCTOSAHUS, BPEMECHHU,

e Pemiate TekCTOBBIC 3a/1aUn apU(HMETUUECKUM CIIOCOOOM

U C IMOMOIIBI OPraHW30BAaHHOI'O KOHEYHOIO Iepedopa
BCEX BO3MOXXHBIX BAPUAHTOB.

Pematp 3a7a4H, coaepKalue 3aBUCHUMOCTH,
CBSI3BIBAIOIIINE BEJIMYMHBI: CKOpOCTb, BpeEMS,
pacCTOsTHUE; 1IEHA, KOJTMYECTBO, CTOUMOCTb.
Hcnonb3oBaTth KpaTKUE 3alHCH, CXEMbI, TaOJUIIbI,

0003HauEHUs NP PELICHUH 3a]1ay.
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Cooeporcanue 0byyenus

CKOpOCTH. CBs3p MCKAY CANMHUIIAMU N3MCPCHUA K&)I(I[Oﬁ
BCIIMYUHBI.

Pemenne oCHOBHBIX 3aJa4 Ha ,[[pO6I/I.

HpeI[CTaBJ'ICHI/Ie JaHHBIX B BHJIC Ta6J'II/II_I, CTOJIOYATHIX

ayarpamm

Tpebosanus k pezyrbmamam 00yyeHus

ITonp30BaThbCsl OCHOBHBIMU CAWHNUIAMU U3MCPCHU:

OCHBI, MaACChbl, PaACCTOAHUA, BpPCMCHHU, CKOPOCTH,

BBIpaKaTh OJHU €AUHUIIBI BEIMYHNHBI Yepe3 ApyTrue.
N3BnekaTh, aHaIU3UPOBaATh, OIEHUBATh WH(POPMAIIUIO,
TabIuIIE, croJiouaToi

MpCaACTAaBJICHHYIO B Ha

AuarpaMmc, HHTCPIIPCTUPOBATDH IMpCaACTaBJICHHBIC

JAaHHBIC, NCIIOJIb30BATh JaHHLIC ITPHU PCIICHUHU 3a1a4

Haznaonasn zeomempus

Harnsinuele mpencrtaBiaeHuss o Qurypax Ha TIJIOCKOCTH:

TOYKa, MOpsMasi, OTPE30K, JIy4d, yroj, JOMaHasd,

MHOTOYTOJIbHUK, OKPY’KHOCTb, Yron. Ilpsmoi,

KpYT.
OCTPBIN, TYIIOU U Pa3BEPHYTHIN YTJIbI.
JInuHa oTpe3ka, METpUYECKUE €AUHULbI IMHBL. J{nuHa
JIOMaHOMW, NEPUMETP MHOrOyroJibHuKa. HW3mepenue wu
IIOCTPOECHUE YIJIOB C IOMOIIBIO TPAHCIIOPTUPA.

Harnsaueie npencraBieHuss o (urypax Ha TUIOCKOCTH:

MHOI'OYT'OJIBHUK; IPSIMOYTOJIbHUK, KBAJIPAT; TPEYTOJIbHHUK;

ITonp3oBaThCs reOMCTPUYCCKNMHN TIOHATHUAMU: TOUYKA,

npsiMasi,  OTPE30K, MHOT'OYT'OJIbHUK,

Jay4, yrod,

OKPY>KHOCTb, KPYT.
[IpuBoauTH MpUMEpPHl OOBEKTOB OKPYX AIOIIET0 MHUpA,
UMEIOIUX (OpMY U3YUEHHBIX TEOMETPUUYECKUX UTYP.
Hcnonb30BaTh TEPMUHOJIOTHIO, CBS3AHHYIO C YIJIAMU:
BEpIIMHA CTOPOHA; C

MHOTOYI'OJIbHUKaMu:  YTOJI,

BCpHaiHa, CTOpOHA, AWAroHajJib; C OKPYKHOCTBIO:

paauyc, AMameTp, UEHTP.
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Cooeporcanue 0byyenus

O paBEHCTBE PUTYD.

N3o6pakenne Guryp, B TOM 4UCiIe HA KJIeTYaTOW Oymare.
[locTtpoenne koHburypanuii HU3 YacTed MNPsSMOH,
OKPY>)KHOCTH Ha HEIMHOBAaHHOW M KJeT4yaTol Oymare.
Hcnonp3oBanue CBONCTB CTOPOH 151 YTJIOB
NpsIMOYTOJIbHUKA, KBaJIpaTa.

[[nomane  OPAMOYTONBHHMKA W MHOTOYTOJBHHUKOB,
COCTABJICHHBIX M3 MPSIMOYTOJLHUKOB, B TOM 4YUCIE (PUTyp,
M300paKEHHBIX Ha KJIeT4aToi Oymare. EMWHUIIBI ITomam.
Harnsigaele  mpencraBieHHss O — MPOCTPAHCTBEHHBIX
durypax: TpSAMOYTOJIbHBIA  MapajuieNienumesn, Kyo,
MHOTOI'PaHHUKH. N3o00paxenue MIPOCTENIINX
MHOTOTPpaHHUKOB. Pa3BepTku kyba W mapajuienenuresna.
Co3nmanve Mojenel MHOTOrpaHHUKOB (U3 Oymarw,
MIPOBOJIOKH, TUTACTUIIMHA U JIP.).

O0beM  TpSAMOYTOJILHOTO  MapajUieNienuiena, Kyoa.

Enununpl usmepenus oobema

Tpebosanus k pezyrbmamam 00yyeHus

N300pakate  W3ydyeHHbIE  T€OMETPUYECKHE  (PUTYpBI
Ha HEJIMHOBAaHHOM 1 KJIETYATON OyMare ¢ IOMOLIBIO LIUPKYJIS
Y JIMHEVKW; CTPOUTB OKPYXHOCTb 33JAHHOTO PAIyca.
Haxomute  IMHBI  OTPE3KOB  HEMOCPEACTBEHHBIM
U3MEPEHUEM C IOMOIIBIO JIMHEHKH, CTPOUTH OTPE3KU
3aIaHHOM JUJIMHBI; CTPOUTH OKPYKHOCTh 3aJaHHOIO
panuyca.

Hcnons3oBath CBOMCTBA CTOpPOH u YIJIOB
OpsIMOYTOJIbHHMKA, KBajapara JUisi HX IOCTPOEHUS,
BBIYKCIICHUS TUIOIIAIM U IEPUMETPA.

Beluucnate  nmepumeTrp M uomiaab  KBajpara,
IPsIMOYTOJIBHUKA, duryp, COCTaBJIEHHBIX
U3 IPSIMOYTOJIBHUKOB, B~ TOM  4ucie  Quryp,
M300paKEHHBIX HA KJIETYaToi Oymare.

ITonb30BaThCd OCHOBHBIMH METPHUYECKHUMU €IMHULIAMH
WU3MEPEHUS JUIMHBI, IUIOIA/IN; BBIPA’KaTh OJIHU €IMHHILIBI

BEJIMYUHBI YEPE3 IPYyTHUE
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Cooeporcanue 0byyenus

Tpebosanus k pezyrbmamam 00yyeHus

6-1 KJIACC

Yucja ¥ BBIYHCTIEHUS

Hamypanvnsie uucna

Apudmernaeckue JENCTBUS c MHOT'03HAYHBIMH
HATypaJIbHBIMU YnciiaMu. UNCITOBBIE BRIPAXKECHUS, TTOPSTIOK
JEHCTBUM, HCIIOJIb30BaHUE CKOOOK. Vcmonp3oBaHHE MpH
BBIYHCIICHUSAX TEPEMECTUTEIBPHOTO W COYETATEIIbHOTO
CBOMCTB CJIOKCHHMSI M YMHOXKCHHMSI, PACIPEACIUTEIBLHOTO
CBOMCTBA  YMHOXXCHHS  OTHOCHUTEIBHO  CIIOXKCHHUSI.
OxpyrieHne HaTypaIbHBIX YUCEIL.
JenuTenu W KpaTHbIE 4YHCIA; HAWMOONBIINNA OOIIUN
JENUTENIb M HauMeHbIee obOmiee KpatHoe. IIpocTeie u
COCTaBHBbIC uYHcia. Pa3nokeHWe dYuciaa Ha TPOCTHIC

MHOXHNTCIIN. I[CJ'H/IMOCTB CYMMBI W TIPOU3BCACHUSI.

[Ipusnaku gemumoctu Ha 2, 5, 10, 3, 9. JleneHue

C OCTaTKOM

3HaTh ¥ MTOHUMATh TEPMUHBI, CBSI3aHHBIC C PA3TUIHBIMU
BUJIAaMU YHCENl M CIOCO0aMH UX 3aIUCH, MEPEXOJIUTh
(eciu 3TO BO3MOXKHO) OT OJHOU (hOPMBI 3alUCH YHCIIA
K IpYyroi.

CpaBHuBaTh M  YNOPSAOOYMBATH  LIEJIBIE  YHUCIA,

OOBIKHOBEHHBIE W JIECATUYHBIE APOOHM, CpaBHUBATH
YHClia OJTHOTO U Pa3HBIX 3HAKOB.

BrinonssaTh, codeTtass yCTHbIE U MUCHMEHHBIE MPUEMBI,
apupMeTHIECKUEe IEHCTBUS ¢ HATYPAJTbHBIMU U IICIBIMU
YUCIaMH, OOBIKHOBCHHBIMH W JICCATHYHBIMHU JIPOOSMH,
TIOJIOKUTEIIBHBIMU U OTPUIIATCIILHBIMU YHCIIAMH.
Beraucnsate  3HaUYCHUS

YUCIOBBIX BBIpa)KeHHﬁ,

BBIITOJIHATD MPUKHUIKY n OIICHKY pe3yiibTara
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JIpoou

OObIkHOBeHHasi JpoOb, OCHOBHOE CBOMCTBO Apodu,
cokpaiienue ApooOeil. CpaBHEHHME U YHOPSIOUYUBAHHE
npoOeil. Perenue 3a1a4 Ha HaX0XKACHUE YACTH OT LIEJIOTO
U 1EJIOr0 Mo ero 4acTtu. J[poOHoe 4Yuciio Kak pe3yibTaT
nenenusi. llpencraBnenue AECATUYHOW JpoOU B BHUIE
OOBIKHOBEHHOM ApOOM M BO3MOXKHOCTH IPEJCTABIICHUS
OOBIKHOBEHHOM JpOOM B BHUJC NECATHYHOU. JlecATHUHBIC
Ipobu M MeTpuyeckas cucrema Mmep. Apudmerndeckue
JEUCTBUSL M YUCJIOBBIC BBIPAXKEHUS C OOBIKHOBEHHBIMHU U
JECATUYHBIMH IPOOSIMH.

OtHomenue. /lenenue B JaHHOM OTHOIIEHHWU. Macmta0,
nporopuus. I[IpumeHenune nponopuui NOpU  PELIEHUH
3a1ad.

ITonsTue IMpOLCHTA. Breruncnenue IMpoUCHTAa OT BCJIMYMHBL

N BCJIIMYMUHBI 11O C€C IMPOLCHTY. BI)Ipa}KeHI/Ie IIPOLICHTOB

Tpebosanus k pezyrbmamam 00yyeHus

BBIUMCJICHUI; BBINOJHATH IPEOOpa30BaHUS UYUCIOBBIX
BBIP@XEHU Ha OCHOBE CBOMCTB apU(pMETHUYECKUX
NENUCTBUM.

ITonp30BaTbes NpU3HAKAMU JEJIIMMOCTH, PaCKIaJbIBaTh
HATypaJIbHBIE YHUCJIA HA IIPOCTHIE MHOXKHUTEIH.
CoOTHOCUTH TOYKY Ha KOOPAMHATHOM  MpSAMOU
C COOTBETCTBYIOILIUM €M YHCIOM M H300pa)kaTh YHCIIA
TOYKaMH Ha KOOPJIWHATHOW MPSIMOU, HAXOAUTHh MOJIYJIb
qyuca.
COOTHOCHTH TOYKM B MNPSIMOYIOJBHOM  CHUCTEME
KOOPAWHAT C KOOPAUHATAMHU 3TOM TOUYKH.

OkpyrasiTh Lenble Yuciaa M JECITHYHBIE JApooOw,

HaXOOUTb HpI/I6HI/I}KeHI/I5{ quCeia
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Cooeporcanue 0byyenus Tpebosanus k pesynomamam oOy4eHus

ACCATNYHBIMHA ,ZIpO6HMI/I. Pemenue 3ala4 Ha IIPOLCHTLI.

BBIpa)KCHI/IC OTHOIICHHA BCIIMYKWH B IIPOLCHTAX

Honosxcumenvuoie u ompuuamesibHble Huciia

IlonoxurenbHble U OTpULATENbHBIE yncia. Llenbie yncia.
Mopyibs yucna, reoMeTpudecKas UHTEPIPETals MOLYIISA
yucna. M3o00paxeHnue yucen Ha KOOPAUHATHOW MPSIMOM.
HucioBble NPOMEKYTKH.

CpaBHeHue  uucen.  Apudmeruyeckue  JIEHCTBUS
C TIOJIOKUTEIbHBIMHA U OTPULATEIbHBIMA YMCIIAMH.
[IpssMOyrosbHass cucTeMa KOOPAMHAT HA IIOCKOCTH.
KooprHatel TOUKHM Ha MIIOCKOCTH, adciycca U OpJuHaTa.
[Toctpoenne Touek u ¢Guryp Ha KOOPAMHATHOM

IINTOCKOCTH

Qucnoevie u 6yK68HHble 8blpalCEeHUA

Ilpumenenre OyKB  JUIsl  3alMCH  MATE€MaTHYECKUX e [lonumate ¥ yHoTpeOJATH TEPMHUHBI, CBSI3aHHBIC

BBIPOKECHUN U peioxkeHnid. CBOMCTBa apuPMETHICCKUX C 3aMUCBhI0 CTENEHU 4YHUCJIa, HAaXOJIUTh KBajapaT U KyO



Cooeporcanue 0byyenus

NeucTBUli. DyKBEHHBIE  BBIPAXCHUS W YHCJOBBIC
MOJCTAHOBKU. DYyKBEHHBIE PABEHCTBA, HAXOXKICHUE
HEU3BECTHOr0  KoMIoHeHTa. Dopmynbl;  dhopmyIibl
MepuMeTpa Y IUIOMIAJAW NPSMOYTOJIbHHUKA, KBaApara,

o0beMa napajuiesienurena u Kkyoa

Tpebosanus k pezyrbmamam 00yyeHus

YlClia, BBIYUCIIATH 3HAYEHUS] YUCIIOBBIX BBIPAKEHU,
COJIEPIKALINX CTEIICHH.

e [lonp30oBaTbcsd MacmITaOOM, COCTABISATH MPONOPUUU H
OTHOILLIEHUS.

e lcnonw3oBarhb 6YKBI)I JJIsA 0003HAUCHHUS 4YHCE IIpu

3allUCM  MaTEeMaTUYECKUX BBIPAXKEHUM, COCTaBIATH
OYKBEHHBIC BBIpOKEHUSA ©  (POPMYJbI, HAXOJUTh
3HaUY€HUS OYKBEHHBIX  BBIPAXECHHH, OCYIIECTBISA

HE0OXO0IMMBbIE MTOICTAHOBKYU M MPE0Opa3oBaHusl.

e HaxoauTh HEM3BECTHBIN KOMIIOHEHT PABEHCTBA

Pewienue mexkcmoewix 3a0au

Pemenre TeKCTOBBIX 3a/1ad apu(PMETHUCCKUM CIIOCOOOM.
Pemenne normyeckux 3amgad. Pemenue 3agad nepedopom

BCCX BO3MOKHLIX BApUAHTOB.

Pemienue 3aaa4d, coAcCpiKamux 3aBUCHUMOCTH,
CBA3BIBAIOIIIUEC BCIIMYUHBI: CKOpOCTh, BpCEMs,
PaCCTOAHUC, OcHa, KOJINYCCTBO, CTOHUMOCTbD,

e Permiatp MHOTOIIIArOBBIE TEKCTOBBIC 3a7auu
apu(pMETUIECKUM CTIOCOOOM.
e Pemarp  3amauym, CBsS3aHHBIE C  OTHOIICHHEM,

IMPONIOPHUOHAIBHOCTBIO BEJIMYHWH, IPOLCHTAMHA, PCIIATh
TPHU OCHOBHBIC 3a1a4M Ha I[pO6I/I H IIPOLCHTHI.

e Pemars 3aJa4u, CoAcCpiKamuc 3aBUCUMOCTH,
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Cooeporcanue 0byyenus

MPOU3BOAUTEILHOCTD, BpeMs, 00beM padboThl. EquHuUIIbI
WU3MEPEHUSI: MAacChl, CTOUMOCTH; PACCTOSIHUS, BPEMEHH,
ckopocTu. CBA3b MEXKy €AUHULIAMU U3MEPEHHUSI KaXKI01
BEJIMYHHBI.
Pemienne  3amad,  CBA3aHHBIX C  OTHOIICHHUEM,
IIPONIOPLIMOHAIBHOCTBIO BEJIMYMH, IIPOLICHTAMU; PELICHUE
OCHOBHBIX 33/]a4 Ha JPOOU U MPOLEHTHI.

OueHka U MPUKUAKA, OKPYTIICHHE pe3yJibTaTa.
CocraBneHne OyKBEHHBIX BBIP@XEHHM 10 YCIIOBHUIO
3a/1a4H.

[IpencraBienne qJaHHBIX C TOMOIIIBIO TAOJIUIT U TUArPaAMM.

CronbuaThie [UarpaMMbl: YTEHHUE U MOCTpoeHue. UTeHue

KPYTOBBIX JUarpaMmm

Tpebosanus k pezyrbmamam 00yyeHus

CBS3BIBAIOLINE BEJIMYHHBIL: CKOPOCTb, BpeMs,
paccTosiHue, IIEHa, KOJIMYECTBO, CTOMMOCTB;
NPOU3BOJIUTEILHOCTh,  BpeMs, 00beM  paloThlI,

UCTIONIB3YST  apu(PMEeTHYecKue  JCUCTBHUS,  OICHKY,
NPUKUIKY; TIOB30BAThCA CIMHHUIIAMH  W3MEpPEHUS
COOTBETCTBYIOIINX BEITUYHH.

CocraBnsaTh OyYKBEHHBIC BBIPOXCHHS 110 YCIOBHIO
3a/1aumu.
N3BaekaTh uHdopmarmio, IIPEICTABIICHHYIO
B TaOJWIlaX, Ha JMUHEHHOM, CTONOYaToOl, KpyroBoOi
auarpaMMax, —HHTEPIPETHPOBATH  MPEICTABICHHBIC
JAHHBIC; UCIIOJIL30BATh JJAHHBIC MIPU PEIICHUH 3a1a4.
[IpeacTaBnsaTe HWHPOPMALUIO € TIOMOIIBIO TAOJIHII,

JUHEWHOU M CTO0YATON JUarpaMm

Haznaonasa zeomempus

Harnsaueie npencrabieHusi o (urypax Ha TUIOCKOCTH:

TOYKa, TIpsAMasi, OTPE30K, Jyd, Yroji, JomaHas,

o [IpuBoauTh MpuUMEpHl OOBEKTOB OKPYXKAIOIIETO MUpA,

HUMCIOIIINX (bOpMy HN3YYCHHBIX TCOMCTPHUUYCCKUX IINIOCKUX
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MHOTOYTOJIBHUK,  YETBIPEXYTIOJBHUK,  TPEYTOJIbHUK,
OKPY’KHOCTb, KPYT.

B3anMmHOE pacrosiokeHue ABYX IpPsAMBIX HA IJIOCKOCTH,
[apajuleNIbHbIE NPSMBIE, NEPHEHAUKYISPHBIE IPSMBIC.
N3mepeHne pacCTOsIHUM: MEXAY IBYMS TOUYKAMH, OT TOUKHU
110 IPSIMOM; JUIMHA MaplIpyTa Ha KBaIpaTHOM CETKE.
N3mepeHne w©  IOCTPOCHUE

YTJ10B C IIOMOIIBIO

TpaHCnoOpTUpa. Buabl TPEyroJbHUKOB: OCTPOYTOJIBHBIM,

NPSIMOYTOJIbHBIN,  TYNOYTOJIbHBIN;  paBHOOEIPEHHBIH,
PAaBHOCTOPOHHUM. YeTpIpexyroibHUK, IIPUMEPBI
YETHIPEX YT OJIbHUKOB. IIpsAMOYTOJIbHUK, KBaJpar:

WCIMOJIb30BaHUE CBOWMCTB CTOPOH, YIJIOB, JAWArOHAaJICH.
N3o00pakeHne reoMeTpudeckux GUryp Ha HEJITMHOBAHHOM
OyMmare ¢ UCIOIb30BaHUEM ITUPKYJIS, TUHEHKH, YTOJILHUKA,
TpaHcnoptupa. [loctpoenus Ha kieTyatoi Oymare.

[lepumeTrp mHOTOYTONBHUKA. [ToHATHE TIIOMIAAN DUTYPHI,
€AUHULIBI [Tpubnuxxennoe

HN3MEPCHUA Iiomaiau.

Tpebosanus k pezyrbmamam 00yyeHus

U TPOCTPAHCTBEHHBIX (UTYp, NPUMEPHI PABHBIX U
CUMMETPUYHBIX UTYD.

N3o0paxath c MTOMOIUIBIO UPKYJIA,

JUHEWKW, TPAHCHOPTHpPA HA  HEIMHOBAHHOM U

KJIeT4YaTou 6YM3FC HN3YUYCHHBIC IIJTIOCKHUC

burypsi U KOH(UTypalnu,

CUMMETPUYHBIE (PUTYPBI.

T'COMCTPHUCCKHC

ITonp30BaThCs ICOMCTPUICCKUMU IIOHATHUAMMU.:

duryp, HCIIOJIb30BaTh

TCPMHUHOJIOTHUIO,

PaBEHCTBO CUMMETPHUS;

CBSI3aHHYI0O C CHMMETPHUEH: OCh
CUMMETPHH, LICHTP CUMMETPHHU.

HaXOI[I/ITB BCJIMYMUHBI YI'TIOB HU3MCPCHHCM C ITOMOIIbBIO

TPaHCIIOPTHUDA, CTPOUTH YIJIBI 3aJaHHOU
BEJIMYUHBI, MIOJIb30BaThCS pu pelLIeHUU
3alady  TpajgyCHOM MEpPOM  YIJIOB; PAaclO3HABaTh

Ha YepTekXax OCTPbIM, NPSAMOU, pa3BEPHYTHIM U TYNOU

YTJIBIL.
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HU3MepeHue ionaau Guryp, B TOM 4uciie Ha KBaJpaTHON
cetke. [IpubmmxeHHOe W3MEpEeHHE JJIMHBI OKPYKHOCTH,
TUIOLIAIN Kpyra.

CuMMmeTpusi: LEHTpalibHasi, OCEBas MW  3€pKaIbHaA
cummeTpud. [locTpoeHrne cuMMETpUYHBIX QUTYp.
Harnsgusie

IIpCaACTaBICHUSA 0 IMPOCTPAHCTBCHHBIX

durypax: mnapamnenenumnen, KyO, mpusMma, OUpamMuUia,

KOHyC, mwiauHap, wmap u chepa. H3oOpaxenue
MpoCTpaHCTBEHHbIX  ¢uryp. Ilpumepsl  pa3BepTOK
MHOTOTPAaHHWKOB, UWIWHApa U KoHyca. Co3gaHue
MoOJeNied TPOCTpaHCTBEHHbIX (Guryp (U3 Oymarwy,
MIPOBOJIOKH, TUTACTHIIMHA U JIP.).

ITonatne  oOBeMa; CIMHULIBI ~ 00BeMa. O0beM

MPSIMOYTOJILHOTO TIapaJieienuneaa, Kyoa

Tpebosanus k pezyrbmamam 00yyeHus

e BpuucisTh JUIAHY JIOMaHOW, MIEPUMETP

MHOI'OYTOJIbHUKA, II0JIb30BAThCA EOUHUIAMU JJIUHBI,
BBIPAXKATh OJHU €IUHUIIBI YEPE3 IPYTHE.
e Haxomutb, wuCHONB3ys

YCPTCIKHBIC HMHCTPYMCHTEI,

PacCTOAHMA: MCXKAY JABYMA TOYKaMHM, OT TOYKH

110 IPSIMOM, JUIMHY ITyTH HA KBAaIPaTHOMN CETKE.
¢uryp, COCTaBJICHHBIX

HCIIOJIB30BaTh

e Brruuciaars IUIONIAAb

U3 IPSAMOYTOJIbHUKOB, pazOueHue

burypsl,

IIOJIB30BAaThCA

Ha IIPAMOYI'OJIbHUKH, Ha PaBHBIC

NOCTPauBaHHWE JO NPSIMOYTOJIbHUKA;

OCHOBHBIMH  €IMHULAMM  HW3MEPEHHs  IUIOLIAJIH;
BBIPAXKaTh OJHU €AUHULIBI YEPE3 APyIHeE.

e Pacno3naBaTh Ha MOJENSIX U U300PAKEHUAX MUPAMULLY,
KOHYC, UCIIOJIb30BaTh

MUJINHAP, TCPMUHOJIOTHIO!:

BEpILNHA, peOpo, IpaHb, OCHOBAHUE, PA3BEPTKA.
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Tpebosanus k pezyrbmamam 00yyeHus

e MoennpoBaTh U3y4eHHBIEC TIPOCTPAHCTBEHHBIC (DPUTYPHI
(u3 Oymarw, TpPOBOJOKH, IUIACTHIMHA U  Ap.);
n300pakaTh Ha KJIeTYaToOu Oymare.

e Briuucasats 00beM NpsIMOYTOJIBLHOTO Mapajuieenumnea,
Ky0a,  TMOJB30BAThCSl ~ OCHOBHBIMH  €IUHUIIAMU
MU3MEPEHMs; BBIpAXXaTh OJTHU €AMHULIBI Yepe3 IpyTrHe.

e Pemate  HeclOXHBIE  3aJa4yd  Ha  HAXOXKJICHHE

I'COMCTPHUYICCKHUX BCIUMYHH B IIPAKTHUYCCKHUX CUTYallUAX
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1.4. Ilpumepsbl 3a1aHNI, KOHKPETU3HPYIOIINX IVIAHUPYEMbIe Pe3yJbTAThI 00y4eHMsI

H UTOTOBOM KOHTPOJILHOM padoThI 3a KypC 5-10 Kjacca

1.4.1. IlpenmeTHbIe pe3yabTaThl 0cBoeHus: IlpuMepHoii padoyeil mporpaMmmsl Kypca «MaTreMaTHKa)

(o romam o0y4eHmust)

OcBocHue yq€6HOFO KypcCa «MaremaTnka» B 5-6-X KjlaccaX OCHOBHOM IITKOJIBI JOJIDKHO oOecrneynBaTh JOCTHIKCHHC
CIICAYIOIIUX IIPCAMCTHBIX O6pa3OBaT€J'II)HI>IX PE3YyJIbTaTOB, IIPCACTABICHHLBIX B Ta6HI/II_[C 2 mo xiaccam. TaGmuuHas (bopMa

MMpCaACTABICHUS ITO3BOJIACT CPABHUTD INIAHUPYCMBIC PC3YJIbTAaThl U OOCHUTD ITPOABHKCHHC YHAIINXCA B KX OCBOCHHUH OT KJIacca

K KJ1accy.
Tabruya 2
IL1anupyemsie pe3yibTaThl 00y4eHUsI MATEMaTHKe B 5-M U 6-M Ki1accax
S5-I KJIACC 6-i1 KJIACC
Yucaa v BIYMCICHUA

e [loHnmMath ¥ TPaBUIBHO YNOTPEONATH TEPMUHBI, e 3HAaTh U NOHUMAaTh TEPMUHBI, CBSI3aHHBIE C PA3IUYHBIMU
CBsI3aHHBIC c HaTypaJlbHbIMU YUCIIAMH, BUJIaMU YKCeJl ¥ CIOCO0aMU HX 3aIKCH, TEPEXOAUTH (€Ciu
OOBIKHOBEHHBIMH U JIECATUUYHBIMH JIPOOSMHU. 3TO BO3MOYKHO) OT OJJHOM (DOPMBI 3aKCH YUCIIa K JPYTOH.
e CpaBHMBaTh M YHNOPSAOYMBATH HATYypAJIbHBIE 4YHUCIIA, e CpaBHMBaTh M  yNOpAJOYMBATH  LIEJIbIE  YHUCIA,
CpaBHMBAaThb B MPOCTEHIIHUX CIIy4asX OOBIKHOBEHHBIC OOBIKHOBEHHbIE U JECSITHUYHBIE JpOOH, CpPaBHUBATH

Apodu, AecsITUIHbIE APOOH. YHUCJIa OHOTO U PAa3HbIX 3HAKOB.
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5-1 KJIACC

BEIOTHATE apuMeTHICCKHE JIeHCTBUSA
C HaTYpaJIbHBIMH YHCIIAMU, C OOBIKHOBEHHBIMH JPOOSMU
B MMPOCTEHIINX CIydasix.

BrmmonaaTe MIPOBEPKY, NPUKUAKY  pe3yjbTara
BBIYMCJICHHUH.

OKpyTJIsTh HAaTypaJIbHBIE YKCIIA.

CooTHOCUTh  TOYKY Ha  KOOPJMHATHOM  Jyue
C COOTBETCTBYIOIIIMM €M 4YHCIOM U  H300pa)kaTh

HaTypaJIbHbIC YHCJIa TOYKAMH Ha KOOPANHATHOM JIy4C

6-1 KJIACC

BrInonHATh, coueTas yCTHbIE U NMHCbMEHHBIE MPUEMBI,
apudMeTHYECKHE NEUCTBUS C HATYpPaJbHBIMU U LIEJIBIMUA
YUCJIaMH, OOBIKHOBEHHBIMH U JCCATUYHBIMU JIPOOSIMH,
IIOJIOKUTEIIbHBIMU U OTPULIATEIIbHBIMY YU CIIAMU.
BrrancnsaTe 3Ha4E€HUSI YACTIOBBIX BBIPAXKEHUH, BBIIIOJIHSTD
IIPUKUJIKY U OLIEHKY PE3YyJIbTaTa BEIYUCIICHUM; BBITIOIHATD
npeoOpa3oBaHUs YHUCIOBBIX BBIPAKEHUI HAa OCHOBE
CBOMCTB apu(hMETHUECKUX JEHUCTBUH.

OkpyryisTh 1eNble 4Yucia W JeCATUYHbIC Jpo0u,
HAXOJUTh MPUOIUKEHUS YHCEIL.

CoOTHOCUTh TOYKY Ha KOOPAMHATHOM  MpAMOW
C COOTBETCTBYIOIIMM €U YUCIIOM U H300pakaTh 4HCIa
TOYKaMH Ha KOOPAWHATHOW MPSIMOM, HAXOAUTh MOJYJb
YyucIa.

CoOTHOCUTH TOYKM B MPSAMOYTOJIBHOW  CHCTEME

KOOpAHWHAT C KOOpArHAaTaMH ATON TOYKU
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5-1 KJIACC

6-1 KJIACC

YucjioBble U 6yKBeHHLIe BBIPA’KCHHUSA

[lonnmath W ynoTpeONsiTh TEPMUHBI, CBSI3aHHBIC
C 3aIIUCBHIO CTETEHHM YHCIIa, HAXOAWUTh KBaapaT U KyO
YyClia, BBIYUCIATH 3HAYEHHUS YMCIOBBIX BBIPAKEHUH,
COJIEpKalINX CTEIEHH.

[Tonb3oBaThes MpU3HAKAMU JIETUMOCTH, PAcKIaJbIBaTh
HaTypaJIbHbIE YMCIIa HA TIPOCTHIE MHOKUTEIIH.
[Tonb3oBaThcsd MacmITabOM, COCTABISATH MPONOPLUUU U
OTHOIICHUS.

Ucnonws3zoBath OykBbI i 00O3HAUEHUS  YHUCEIN
IpH 3alUCH MAaTeMAaTUYECKUX BBIPAKEHUM, COCTABIIATH
OyKBEHHBIE BbIpaKEHUS u bopmyIIbI,
HAaXOJMUTh  3HAYCHWS  OYKBEHHBIX  BBIPAKCHHM,
OCYIIECTBIISS HE0OXO0UMbIE MO/ICTAHOBKHU u
npeoOpa3oBaHUsl.

Haxonuts HEM3BECTHBI KOMIIOHEHT PABEHCTBA
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5-1 KJIACC

Pemenne TeKCTOBBIX 3agav

Pemate TekcTOBBIC 3a/1aun apUHMETHIECKIM CIIOCOOOM
U C MOMOIIBI0 OPraHU30BAaHHOTO KOHEYHOro nepedopa
BCEX BO3MOXHBIX BaPUAHTOB.

Pemarn 3aJa4u, coAcpiKamue 3aBUCHUMOCTHU,

CBA3BIBAIOIIINC BCIINYHUHBI: CKOPOCTb, BpCMms,

pacCTodHuC, IICHA, KOJINYCCTBO, CTOUMOCTD.

Ucnonb3oBaTh KpaTKUE 3alUCH, CXEMbl, TaOIUIbI,

0003HauYEHUs MIPU PEILLICHUH 3a]1a4.

Ilonbp30BaThbCsl OCHOBHBIMM CIANMHHUIAMH HU3MCPCHHUA:

IICHbl, MAaCChl; PpACCTOSIHUS, BPEMEHH, CKOPOCTH;

BBIPAXKATh OJHU CIMHUIIBI BETUYNHBI YEPE3 APYyTHUE.
N3BnekaTh, aHAIW3UPOBATh, OIEHUBATh WH(POPMAITHIO,
TadnuIE, cToJiouaToi

MMpCACTAaBJICHHYIO B Ha

AuarpaMme,  UHTEPHPETUPOBATH  MPEACTABICHHBIC

JaHHBIC, NCIIOJIb30BATh JAHHLIC ITPH PCIIICHUHN 3aaa4

6-11 KJIACC
Pemats MHOTOIIIarOBbIE TEKCTOBBIC 3aa4u
apu(PMETUYECKUM CIIOCOOOM.
Pemate  3amauu, CBsA3aHHBIE C  OTHOIICHHEM,
IPONOPLUUOHATIBHOCTHIO BEJINYUH, MPOLIEHTAMU;
pematb TP  OCHOBHBIE  3aJaud  Ha  JpooH
Y TIPOIICHTHI.
Pemats 3a/1auH, coJiepIKaIine 3aBHCHMOCTH,
CBSI3BIBAIOIIINE BEJIMYMHBI: CKOpOCTb, BpeMms,
paccTosiHue, 1eHa, KOJIMYECTBO, CTOMMOCTB;
NPOU3BOJUTEILHOCTh,  Bpemsi, 00BeM  paboThI,
UCTIONB3Ysl  apu(METHYEeCKHe  JCHCTBHS,  OIICHKY,
NPUKUIKY; TIOJh30BATHCA  CIUHUIIAMH  W3MEpEHUs

COOTBETCTBYIOIIUX BEIUYMH.
CocTaBnsiTh OyKBEHHBIE BBIPAKEHHUS 10 YCIIOBHUIO

3aJa4u.
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5-1 KJIACC 6-1 KJIACC

e ll3BnekaTh uHdopmauio, IIPEACTABICHHYIO
B TaOJMIIaX, Ha JIMHEWHOH, CTOJIOYATOM, KPYrOoBOM
IAarpaMMmax, HWHTEpPIPETUPOBATH  MPEACTABICHHBIC
JTaHHBIE; UCIIOJIb30BATh JAHHBIC IPU PEIICHUHU 3a/1a4.

o [IpeacTtaBisaTh HMHPOPMALMIO C TIOMOIIBIO TaOJHII,

JUHEWHOU U CTO0YaTON Juarpamm

HaI‘J'lSIIlHaH reoMeTpust

e [lonp30BaTbCsi T€OMETPUUECKMMH IOHATHUSMM: TOUKA, e [IpuBoauTh mpuMepsl OOBEKTOB OKPYXKAIOIIEr0 MUpA,
npsiMasi, OTpPe30K, JIy4, YIroJ, MHOTIOYI'OJIbHUK, UMEIOUINX (POPMY N3YUEHHBIX T€OMETPUUECKUX MIIOCKUX
OKPY’KHOCTb, KPYT. U TPOCTPAaHCTBEHHbIX (UTYp, MPUMEPHl pPaBHBIX U

e [IpuBoguTh mnpuMepsl  OOBEKTOB  OKPYKAIOILIETO CUMMETPUYHBIX DUTYD.

MHUpa, UMEIIMNX (POPMY H3YUECHHBIX T€OMETPHYCCKUX e M300pakaTh C TIOMOIIBIO  ITUPKYJISA,  JIMHEHKH,
dburyp. TpPaHCTIOPTHPA HAa HEIMHOBAHHOW W KJIETYATOW Oymare
e lcronp30BaTh TEPMHUHOJOTHIO, CBS3aHHYIO C YIJIAMH: U3y4CHHBIE IUIOCKME TIE€OMETPUYECKHE (QUIypel H

BEpPIIMHA, CTOPOHA; C MHOTOYTOJBHMKAMM: YTOJ, KOH(UTypanuu, CAMMETPHYHBIE (PUTYPEL.



5-1 KJIACC

BEpIIMHA, CTOPOHA, JHArOHalb, C OKPYKHOCTBIO:
paguyc, 1uamerp, HEeHTp.

N300paxaTh M3y4YEHHBIE T'E€OMETPUUYECKHE (PUTYPBI
Ha HEJIMHOBAaHHOM M KJIET4aTol Oymare C IOMOIIBIO
LUUPKYJISI U JTUHEHKH; CTPOUTH OKPY>KHOCTh 3aJIaHHOTO
paauyca.

Haxomute  IMHBI  OTPE3KOB  HENOCPENCTBEHHBIM
U3MEPEHNEM C TMOMOULIBIO JINHEWKH, CTPOUTH OTPE3KH
3aJJaHHOW JIJIUHBI.

Hcnonbs3oBath CBOMCTBA CTOpPOH u YIJI0B
MpSIMOYTOJIbHMKA, KBaApara Uil HMX IOCTPOCHMUS,

BBIYHUCJICHHUA INIOIAIN U IICPpUMCTpPaA.

Breruncisats MIEPUMETP u IUIOIIAdb
KBaJipara, MPAMOYTOJILHUKA, duryp,
COCTaBJICHHBIX 13 IPSMOYTOJIbHHUKOB, B TOM

guciae  ¢uryp, H300paXEHHBIX  HA  KJIETYATOM

Oymare.

6-1 KJIACC
L] HOJ’ILSOB&TLCH FCOMeTpI/IlICCKI/IMI/I IIOHATUIAMMU.
PaBEHCTBO ¢uryp, CUMMETpHUS; HUCIIOIb30BATh

TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEH: OChb
CHUMMETPHUHU, IEHTP CUMMETPUH.

e HaxoauTh BEJIWYMHBI YIJIOB U3MEPEHUEM C ITOMOIIBIO
TPAHCIIOPTUPA, CTPOUTH YIJIbl 33JaHHOU BEJIUYUHBI,
IIOJIb30BaThCS IIPU PELIEHUM 337a4 T'PaLyCHOU MEPOU
YTJIOB; PACIO3HAaBaTh HA YEPTEkKAX OCTPBIA, MPIMOM,
PAa3BEPHYTHIN U TYNIOH YTJIBL.

e Bpuuciare JUIAHY JIOMaHOW, IIEPUMETP
MHOTOYTOJIbHUKA, TMOJb30BAThCA ECAWHHUIIAMH JJIUHBI,
BBIPAXKATh OJHU €IUHULIBI YEPE3 IPYTHE.

e HaxomuTb, WHCHONB3Yys UYEPTEKHBIE HNHCTPYMEHTHI,
pacCTosIHUS: MEXIy JABYMS TOYKAaMH, OT TOYKH
JI0 TIPSIMOM, JUIMHY IYTH HA KBAJIPATHOM CETKE.

e BpauciaTe TJIONIAb dburyp, COCTAaBJICHHBIX

H3 1IpsAMOYIroJIbHUKOB, HUCIIOJIB30BATh pa?>6I/I€HI/Ie
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5-1 KJIACC

[Tonb30BaTbCs OCHOBHBIMH METPUYECKUMH EAMHHUIIAMH
M3MEPEHHUsI JUTHHBI, TUTOIIA/IH; BRIPAXKATh OTHH STUHUIIBI
BEJIMYHMHBI Yepe3 IpyTue.

PacmosnaBate mapawtenenunes, KyO, HCIOIb30BaTh
TEPMUHOJIOTHIO: BEpIIIMHA, pebpo IpaHb,
U3MEpPEHHUS;, HaXOJUTh HW3MEPEHHs MapajliesienuIea,
KyoOa.

Brruucnars o0beM KyOa, napasuiesienunena
10 33JIaHHBIM W3MEPEHUSIM, TOJIH30BATHCA €IUHUIIAMU
o0Bbema.

Pemate  HecnmoxHble — 3aaud  HAa ~ U3MEPEHHUE

reOMCTPHUUICCKUX BCIIWYHH B IIPAKTHYCCKUX CUTYyallUAX

6-1 KJIACC

Ha OPSIMOYTOJIbHUKH, Ha paBHBIE burypsl,
JNOCTPAaMBaHHWE JIO0 MPSAMOYTOJIbHHKA; IOJIb30BaTHCA
OCHOBHBIMH  €IMHHLIAMM  M3MEpPEHUs  IUIOLIAIN;
BBIPAKATh OJHU €IMHULIBI YEPE3 IPYTHE.

Pacnio3naBaTh Ha MOJENSIX U U300PAKEHUAX MUPAMULY,
KOHYC, IIWIMHJAp, HCIOJb30BaThb TEPMUHOJIOTHIO:
BEpIIMHA, peOpo, rpaHb, OCHOBAHHE, Pa3BEepPTKa.
MopenupoBaTh U3y4€HHbIE TPOCTPAHCTBEHHBIE (PUTYPBI
(u3 Oymarw, TIPOBOJIOKM, TUIACTUIIMHA ©  Jp.);
n300paxaTh Ha KJIeT4aToi Oymare.

Boruncnsate 00beM NpsSMOYTOJIBHOTO Mapaiesienunea,
Ky0a,  TOJB30BaThCS  OCHOBHBIMU  €AMHMUIIAMHU
U3MEPEHUS; BBIPAXaTh OJHU €AUHUIBI Yepe3 ApyTHe.
Pemate  HecllOKHBIE  3aJa4yM  Ha  HAXOXJICHHE

TCOMCTPHUUICCKUX BCIIMYHH B IIPAKTUYCCKUX CUTYAIUAX
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1.4.2. lIpuMepsl 3aJaHNI, KOHKPETU3UPYIOWIUX IIAHNPYeMble pPe3yJibTaThl

o0yueHusi 3a Kypc 5-ro Kjiacca

Yucna u evluucnenusn

L CpaBHI/IBaTB 141 YHopsaa04nuBaTb HaTypaJIbHBIC qucia, CpaBHUBATb

B IIPOCTEUIINX CITydasiX OObIKHOBEHHBIE JPOOH, IeCATUYHBIE TPOOH.

3ananue 1 (0a30Bblil YPOBEHbB).
5> 7
Cpasuute uncna: a) 42 982 u 42 592; 6) 6 u 9;8) 6,251 6,52.

3ananue 2 (MOBBILLICHHBIN YPOBEHB).
B tabnuue npuBeneHsl pe3ynbTaThl (hUHAIBHOTO 3a0era Ha 60 M YeThIpEX

Y4aCTHHUKOB IIKOJIbHBIX COpCBHOBaHHﬁZ

Howmep nopoxku I I 11 vV
Pesynbrar, ¢ 10,40 12,09 11,10 10,04
3anummTe HOMEp JOPOXKKH, MO KOTOpOoW Oexkal MoOeauTeh HIKOJIbHBIX
COPEBHOBAHMIA.
o [lonumMaTte W  TPaBWIBHO  YMOTPEOJATH  TEPMHUHBI,  CBS3aHHBIC

C HaTypaJIbHbIMH YHCJIaMU, OOBIKHOBEHHBIMH 1 JACCATHUYHBIMHA I[pO65[MI/I.

3ananue 3 (MOBBIICHHBIH YPOBEHD).
3anumuTe HauMEHbIlee M HauOoJbllIee MATU3HAYHBIC YHCIA, KOTOPHIE

MO>KHO COCTaBUTh, UCIIOJIb3YA JIBa pa3a nudpy 4 u tpu pasza uudpy 0.

e BromonHaTh apudmeTnueckue JACUCTBUS C HATYpaJIbHBIMU YHUCIIAMH,

C OOBIKHOBEHHBIMU JAPOOSIMU B IPOCTEUIITUX CITydasiX.

3ananue 4 (0a30BbIil YPOBEHbD).

Haiinute 3HaueHue Boipaxenus: (2560 — 1405) : 231,
3ananue S (0a30BbIH YPOBEHB).

3 . 2
Cuavanma Camia BbIyYHI 0 CTUXOTBOPEHUSI, 3aTe€M CIIE E 3TOTO

CTUXOTBOPCHHUA. KaKYIO YaCTb CTUXOTBOPCHUSA EMY OCTAJIOCH BBIy‘-II/ITB?
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3ananue 6 (MOBBILIEHHBbII YPOBEHD).

. 11 7 .1
HaiinuTe 3HaueHME BRIpaXKEHUS: 2— — — 12—

18 8 4
e OKpyIJIATh HATYpaJIbHBIE YUCIIA.

3ananue 7 (0a30BbIH YPOBEHD).

Bricora ropsl paBHa 5189 M. CKOJIBKO 3TO TPUMEPHO KUIIOMETPOB?

Pewenue mexkcmoeuwix 3a0au

e Pemarsn 3aJlauM, COACPIKAIUEC 3aBHUCUMOCTHU, CBA3ZLBIBAIOIINC BCIIMYWHBI:

CKOpPOCTB, BPCM:A, paCCTOAHUC; LICHA, KOJIUICCTBO, CTOUMOCTD.

3ananue 8 (0a30BbIH YPOBEHB).

Benotypuct BbiOpan MapuipyT 1iauHOM 45 kM. OH mpoexal 1o MapupyTy 2 4
co ckopocthio 14 kM/4. CKOJBKO KHJIOMETPOB €My OCTajoCh MpoeXaTh

0 MapuipyTy?

e l3BieKkarh, aHAIM3UPOBATH, OLEHUBATH HH(OPMAIUIO, MPEACTABICHHYIO
B Ta0/HIle, Ha CTONI0YATON IuarpaMme, HHTEPIPETUPOBATh MPEICTABICHHBIE

JaHHBIC, NCIIOJIb30BATh JAaHHLBIC ITPHU PCIICHUHN 3aaa4.

CM. 3a0anue 2.

Haznaonaa zeomempusn

e lcnonb30BaTh TEPMHUHOJOTHIO, CBSI3aHHYIO C OKpPY)KHOCTBIO: pajuyc,

IAAMETP, LEHTP.

3ananue 9 (0a30BbIH YPOBEHB).

3anuimTe HOMEp PUCYHKA, Ha KOTOPOM BEPHO BBITIOJTHEHBI MOCTPOCHUS:
1) otmeTnin Touky O — LIEHTP OKPYKHOCTH;
2) OpOBEJIH OKPYKHOCTh PaAuycoM 3 ¢M € LIeHTpoM B Touke O;

3) npoBenu quaMeTp OKPY>KHOCTH M 0003HAUMIIU €r10 AB.
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N300pakaTh M3ydeHHbIE TeOMETpUYeCKHue (UTYypbl Ha HEIMHOBAHHON H

KJIeTYaTo Oymare ¢ MOMOUIbIO LUPKYJIS M JIMHEWKHU; CTPOUTHh OKPY>KHOCTb

3aJaHHOT'O pagnyca.

3ananue 10 (6a30BbIH YPOBEHD).

Cxonupyiite npsimoyroisHuk ABCD B TeTpab.

—

HaXO)II/ITB AJIMHBI OTPE3KOB HCIIOCPCACTBCHHBIM HM3MCPCHHEM C IMOMOIIBIO

HHHeﬁKI/I, CTPOUTH OTPC3KHU 3aHaHHOﬁ JJINHBI.

3ananue 11 (0a3oBblii ypOBEHbD).

W3meppTe 1 3anUInTe ATUHBI CTOPOH Mpsimoyronbarka ABCD.

18 |
//
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3ananme 12 (6a30BbIi YyPOBEHD).

3anumure JUIMHY JUaMeTpa MOCTPOCHHON OKPY>KHOCTH.

e BrolyucisaTe nepuMeTp W IUIOMIAJL KBajpara, MNPSIMOYTOJIbHUKA, (QUTYD,
COCTaBIICHHBIX U3 MPSMOYTOJHLHUKOB, B TOM YHUCIE (QUTYP, U300paKEHHBIX

Ha KJIeTYaTon Oymare.

3aganue 13 (MOBBILIEHHBIH YPOBEHD).
Hcnonb3ys pe3yabTaTbl U3BMEPEHUH, BBIUUCINUTE TUIOMIAlb IPSIMOYTOJIbHUKA

ABCD.

e PacniosHaBaTh mNapajuiesienumes, Ky0O, MCIONb30BaTh TEPMHHOJIOIHIO:
BEpUIMHA, peOpO rpaHb, UBMEPEHHUSI; HAXOAUTh U3MEPEHUS NTapalyieenunena,

KyOa.

3ananue 14 (MOBBIICHHBIH YPOBEHD).

[Tapannenenunen, u300pakEHHBIM Ha PHUCYHKE, .

CJIOKCH H3 IIITH OAMHAKOBBIX 6p}ICKOB C U3MCPCHHUAMU

1cMm, 4 cm u 7 eMm. Onpenenure U3MEPEHUS MOJTyYeHHOTO

mapauiCICImIcaa.
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1.4.3. [IpuMep UTOrOBOM KOHTPOJIBLHOM PadoThI 32 KYpcC 5-10 Kjaacca

CTIELTUOUKALINAS
KOHTpOJIBHOI?I pa60TI)I HJI1 OUCHKH JOCTHIKCHUA INIAHUPYCMBIX PC3YJIbTATOB

o6yuenus mo MATEMATUKE 3a kypc 5-ro kiacca

Haznauenue pabomwi: OmnpeneiaeHUe COOTBETCTBUSL 00pa30BaTEIbHBIX
pE3yNbTaTOB OCBOEHUS y4eOHOro Kypca «MaremaTnkay yJaluMHcs S-ro Kiacca.

Cmpyxkmypa pabomuwi. Becero B padote 16 3amanuii, cpeau Hux 11 3amanmii
0a30BOT0 YPOBHS U 5 3a/1aHUS MOBBIIIEHHOTO YPOBHSI.

3agaHus pa3HOro YpOBHsI 0003HAUYEHBI B pad0TE ClieIMAIbHBIMU 3HAUKAMU:

O — 3a71aHre 0a30BOT0 YpOBHS (OCHOBHAS YacCTh);

® — 33J[aHKE MOBBIIICHHOTO YPOBHS (JIOTIOJTHUTEIbHAS YaCTh).

KonTtpomnrHas paboTa mpuBOAUTCS B IByX BapUaHTaxX.

Bpemsa evinonnenus pabomwi: Ha BeinosHeHue padbothl oTBOAUTCS 80 MUHYT.
Pabota BbITIOTHSIETCS HA KJleT4aTou Oymare.

IInan sapuanma pabomul pesicTaBieH B Tabuiie 3.

Tabauya 3
Ili1an BapuaHTa KOHTPOJILHOM PadoThI
IIpumepnoe
Howmep Yposenw P epe ﬂf .
3a0aHus IIposepsiembie ymenus CIIOAHCHOCTU P
8bINOJIHEHUS,
6 pabome 3a0anus
MUH
1 CpaBHUBATH HATypajJbHBIE YHCIA, bazoBbIii 3
CpaBHUBATh B MPOCTEHIIUX CIydasiX
OOBIKHOBEHHBIE JPOOH, TECITUIHBIC
Ipobu
2 OKpyraaTh HaTypajabHbIE YUCIIA bazoBbIit 2
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Homep
3a0anus
6 pabome

3

Ta, 6

16

IIposepsiemvie ymenus

BrInmonHATH apumeTnyeckue

I[CﬁCTBPISI C HATYPAJIbHBIMHU YU CJIaMHU

Pemate  3amaum,  coaepxkaiue

3aBUCUMOCTH, CBA3BIBAIOIINC
BCINYHUHBI: CKOpPOCTBD, BpCMm,
PaCCTOAHUC

Pematsn TCKCTOBBIC 3aJa4n

apuPpMETUIECKUM CIIOCOOOM

Hcnonb3oBaTh TEPMUHOJIOTHIO,
CBSI3aHHYIO  C OKPY>KHOCTBIO:
paauyc, IUaMmeTp, LEHTP, CTPOUTH

OKPY’KHOCTbB 3aJ1aHHOI'O paanyca

N300paxarth reOMETPUYECKUE
burypel Ha  HEJTMHOBAaHHOM WU
KJIeT4yaTo Oymare C TOMOIIbIO
LUPKYJISI W JIMHEWKH; HaXOOUTh
JUTUHBI OTPE3KOB HETocpen-
CTBEHHBIM U3MEPEHUEM C ITOMOIIIBIO
JIMHEWKH, CTPOUTH OTPE3KHU

3aJJaHHON JUTMHBI

Bpuncnsate nepumerp W IUIOIIAIb
KBaJIpara, MpsIMOYTOJIbHHKA, (HUTYp,
COCTaBJIEHHBIX W3  MPSIMOYTOJIb-

HUKOB, B TOM uwmcie uryp,

Ypoesenw
CIIONCHOCIU
300aHUA

bazoBrlit

bazoBrlit

bazoBrrit

bazoBrrit

bazoBrrit

IloBBIIIEHHBINA

llpumepnoe

epems.

6blNOJIHEHUA,

MUH

4
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llpumepnoe

Howmep Ypoesenw
3a0aHUs IIposepsiemvble ymenus CILOJACHOCTU epen
6 pabome 3a0aHus GOIOTHCHUA,
MUH
U300paXeHHBIX  HA  KJIETYaTOU
Oymare
8 W3Bnekath, aHanu3upoBaTh, olieHUu- I[loBbimieHHbIn 4
BaTh HMH(GOPMAIIUIO, MpPEJACTaBICH-
HYIO B TaOJIMIle, HHTEPIPETUPOBATH
MIpe/CTaBJICHHBIC JaHHBIC, HCIIOJIb-
30BaTh JIAHHBIC TIPH PEIICHUH 33729
9 BreimonHaTe  eicTBUS ¢ OOBIKHO-  [1OBBIIICHHBIN 4
BCHHBIMU M CMEIIAHHBIMU APOOSMU
B MIPOCTEHIINX CITy4asx
10 [ToHnmaTh U npaBwIbHO [lOBBIIICHHBIN 4
yHoOTpeOJIATh TEPMUHBI, CBS3aHHBIC
C HATypaJbHBIMHU YUCIIAMH; CPaBHU-
BaTh HaTypaJibHBIC YUCIa
11 Pacnio3naBathb napamienenunes, IloBbIlIEHHBIN 4

UCII0JIB30BaTh TEPMHUHOJIOTHIO:
BEpLIMHA, peOpo, TpaHb, U3MEPEHUS;
HaxXOJIUTh W3MEPEHHs Hapajuielie-

nurmecaa

Oyenuganue pe3yn1bmamos 6blnoaHeHUusi padomsi: 3aJaHUe CUUTAETCA
BBITIOJIHEHHBIM BEPHO, €CJIM YUEHHK J1aJl BEPHBII OTBET U MPUBEII COOTBETCTBYIOLIEE
OTBETY pEIlICHHE.

Kputepuu olieHnBaHUs JOKHBI ObITh OTKPBITHI IS YUALIUXCSI, C TEM YTOOBI

OHH IIOHHUMAJIM, KaK 1 3a 4YTO BBICTABJISICTCA Ta UJIM MHAsA OTMCTKA.
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Kontponbhuast paboTa M, COOTBETCTBEHHO, KPUTEPUU OLEHKU COCTaBJICHBI
TaKUM 00pa3oM, 4TOOBI y ydaluxcs ObUIO «IIPaBO Ha OMIMOKY» MPHU BBIOJIHEHUU
paboThI Kak Ha «3», Tak U Ha «5».

[IpennaraeMble KpUTEPUN OLIEHUBAHUS HOCST PEKOMEHIATENbHBIN XapaKkTep
U MOTYT KOPPEKTHUPOBATHCS YUHUTEJIEM B 3aBUCUMOCTH OT OCOOEHHOCTEH Kiacca.
OpHako Mpu 3TOM LEIECO00Pa3HO COXPAHATh JIBa ONMCAHHBIX BbIIIE TPEOOBAHUS:
Ha/10, YTOOBI yyanumcsi OblI0 0OBSICHEHO, 32 UTO Oy/IE€T BBICTABIATHCS TAa WM NHAS
OTMETKA; HaJ0, YTOOBI Y YHAIIUXCSI COXPAHSIOCh «IIPABO HA OMIMOKY».

3amanus la, 16, 16, 6a, 66, 7a, 76, 716 OLIECHUBAIOTCS KaK OTAEIILHBIE 3aJaHUS.

B Ttabnuue 4 npuBeAeHO PEKOMEHIYEMOE HaWMEHbIIEe YWCIO 3a/JaHuH,

KOTOPLBIC HGO6XOI[I/IMO BBIIIOJIHUTD, YTOOBI IIOJIYUUTb OTMCTKH «3», «4» 1 «5».

Tabruya 4

PeKOMeHI[aIIHl/I 10 OICHUBAHUA BbBIINIOJTHCHUSA KOHTpOHLHOﬁ paﬁon

Ommemxa OTMETKa «3» OTMETKA «4» OTMETKa «5»
o ° o ° o °
Buvinonneno sepno 9 — 11 — 10 2
9 1

HNTOI'OBAA KOHTPOJIbHASA PABOTA

Bapuanm 1

1. Cpasuure uncia: o a) 42 982 u 42 592; o 6) % " g; o B) 6,25 11 6,52.

o 2. Beicota ropsl paBHa 5189 M. CKOJBKO 3TO IPUMEPHO KUJIOMETPOB?

o 3. Haiinure 3HaueHue BeipakeHus: (2560 — 1405) : 231.

o 4. Benotypuct BeIOpast MapuipyT JuirHOU 45 kM. OH Ipoexast o MapuipyTy
24 co ckopocThlo 14 kM/4. CKOJBKO KHUJIOMETPOB €My OCTaJIOCh MpOeXaTh

o Mapupyty?
3 . 2
0 5. CHauana Cama BbIy4YWJI 0 CTUXOTBOPCHUSA, 3aTEM — EIIE E 9TOTO

CTUXOTBOPCHM. KaKy}o JaCTb CTUXOTBOPCHUA €MY OCTAJIOCh BBIY‘H/ITB?
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6. 0 a) 3anmuImUTe HOMEpP pHCYHKAa, HAa KOTOPOM BEPHO BBIOJHEHBI
MOCTPOCHUS: OTMETHIIM TOUKY O U TPOBEIN OKPYKHOCTb PAINYCOM 3 CM C LIEHTPOM
B Touke O; IpOBeM AUAMETP OKPY>KHOCTU U 0003HAUUIIH €T0 AB.

© 0) 3anumuTe AIUHY TUaMeTpa MOCTPOCHHOU OKPY>KHOCTH.

CM | L] M~
1'CM
L]
4/ IANF?
LT o & B
N, /
L 1] \ /
P P
1) 3) IS
CM | |~ I~ oM | ]
A 0 B B
5 / 5\ /
N N
RN A N P4
2) 1 | 4) -l

7. BoimmosiHuTE 3a1aHUS:

0 a) ckonupyite npsimoyroisHuk ABCD B TeTpap;

0 0) U3MephTE U 3aMUIIUTE IMHBI CTOPOH IpsiMoyronbarka ABCD;

® B) HCNOJB3ys  pE3yJbTaThl  WU3MEPEHUN,  BBIUMCIMTE  IUIOUIA]b

npsimoyrosbHuka ABCD.

N
[
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e 8. B Tabnuiie npuBeieHbl pe3ynbTaThl PUHANBHOTO 3a0era Ha 60 M YeThIpEX

Y4aCTHHUKOB IIKOJIbHBIX COpCBHOBaHHﬁZ

Homep nopoxku I I Il v
Pesynprar, ¢ 10,40 12,09 11,10 10,04

3anuimTe HOMCD HOOPOKKH, IIO KOTOpOfI Oexa HO6€III/IT€JII> IIKOJBbHBIX

COPEBHOBAHUM.

7,1

11
e 9. Haiinure 3HaueHNE BBIPAKCHHS: 2— —— 12—

8 4
e 10. 3anumure HaMeHbIIee U HauOoJIbIIee MATU3HAYHBIC YHCIIa, KOTOPhIE
MOYHO COCTaBUTb, UCTOJIB3Ys IBa pa3za uudpy 4 u tpu pasza uudpy 0.

e 11. [Tapannenenunen, u300pakEHHBINA HA PUCYHKE,

CJIOKCH H3 IIITH OJMHAKOBBIX 6PYCKOB C UBMCPCHUAMU

lcm, 4 cm u 7 em. Onpenenute U3MEpPEHUsl MOTYUYEHHOTO

IMapauICIICIIMIICA.

Bapuanm 2

1. CpaBuute uucna: o a) 38 615 u 38 853; o0 0) g n %; o B) 7,64 u7,46.

o 2. I'my6Guna o3epa paBHa 1640 M. CKOJIBKO 3TO MPUMEPHO KUIOMETPOB?
o 3. Haiinute 3HayeHue Beipakenus: (3540 — 1296) : 187.
o 4. ABrotypuct BbIOpan wmapmpyt aauHort 170 kM. OH mpoexan

1o MapupyTy 3 4 co cKOpocTbio 52 kM/4. CKOJIBKO KHUJIOMETPOB €My OCTaJIOCh

MpOeXaTh MO MapuIpyTy?

L1
0 5. Ytpom Tausa mpouuTana 3 pacckasza, a BeYepoM — €uE€ — OTOro

paccka3za. Kakyto yacTh pacckasa el 0CTaIOCh IPOUYUTATh?

6. 0 a) 3anummMTe HOMEP PHUCYHKAa, HAa KOTOPOM BEPHO BBHITIOJIHCHBI
MOCTPOEHUS: OTMETUIIU TOUKY O U MPOBEIN OKPY>KHOCTh PauycoM 4 CM € IIEHTPOM
B Touke O; IPOBENU JUaMETP OKPYXKHOCTU U 00603Haumu ero CD.

© 0) 3anumuTe AIUHY TUaMeTpa MOCTPOEHHOU OKPY>KHOCTH.
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T cMm 1 M i
7 AN
f/ \\I 7 \r,
| o L o |
Y )il \ /
hN / AN v
(1
1) 3)
TicMm iy 1 ¢M
7 AN
FJ \‘n ;/ \\
a\ o l; D ¢ }
X 7 - -/
“'1
2) 4)

7. BBINIOJIHUTE 3aaHUA:
o a) ckonupyute npsmoyroasHuk MNPK B TeTpanp;

0 0) U3MephTE U 3aMUIIUTE IJIHHBI CTOPOH TpsiMoyronbHuka MNPK;

® B) UCNOJB3ysd  pEe3yJbTaThl  WU3MEPEHUN,  BBIUMCIUTE  IUIOLIAJb
npsmoyrosibHuka MNPK.
N
\‘\\ v -
i/ /T
4
™~ /

e 8. B Tabnuiie mpuBeeHbI pe3yibTaThl (GUHAIBHOTO 3a0era Ha 30 M 4eThIpEX

Y4aCTHHUKOB IIKOJbHBIX COpeBHOBaHHﬁI

Howmep nopoxku I I Il vV
Pesynbrar, ¢ 5,20 5,25 5,04 6,10

3anumuTe HOMEp JOPOKKH, MO KOTOpo Oekan moOemuTesh IIKOJIBHBIX

COPEBHOBAHMIA.
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N 9 5.1
e 9. Haiinute 3HaYeHNE BBIpOKEHUS: 3— — — 12—,
9 3
e 10. 3anumuTe HANMEHBIIEe U HANOOJIbIIEE MTSITU3HAYHBIC YHCIIA, KOTOPHIE
MOYXHO COCTaBUTb, HCIIONB3Ys TPH pa3a nudpy 3 u asa pasa mudpy 0.

e 11. [Tapannenenunesn, n300pakEHHbIN Ha PUCYHKE,

CJIOEH U3 ISATU OJIMHAKOBBIX OPYCKOB C U3MepeHusiMuU | cm,

3em u ScMm. Onpenenure HU3MEPEHUS] TOJYYEHHOTO

ImapajuiCjCiuIcaa.
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PA3EJI 2. OPTAHM3AIIUA JEATEJIBHOCTH YUAIIIMXCA 5-T'O KJTACCA

IIPU N3YYEHUU OCHOBHBIX TEM KYPCA MATEMATHUKU

2.1. CMbICIOBOE UTEHHE HA YPOKaAX MAaTEMATHKHN KaK OCHOBHAasI MPEANOCHIJIIKA

(l)OpMI/IpOBaHl/Iﬂ NMPEAMETHBIX 1 METANIPEAMETHBIX PE3YyJabTAaTOB Oﬁy‘leHI/Iﬂ

2.1.1. Cneun¢uka cMbICI0BOr0 YTeHHUS MPU U3YYeHUH MATEMATUKHU

UYreHne ydeOHOrO MaTeMAaTUYECKOTO TEKCTa HMMEET CBOI CIEHU(UKY,
OTPAXKAOIIYIO CHEU(PUKY MATEeMAaTHKH KakK O0JIaCTH 3HAHUA U KaK HIKOJIBHOTO
IpeIMeTa.

K ocobeHHOCTSIM cOOCTBEHHO MaTEMaTUYECKOTO TEKCTa MOXKHO OTHECTH TO,
YTO OH HalUCaH Ha S3bIKE€ MaTEMaTUKH, B KOTOPOM TPATULIMOHHO IIMPOKO
UCIOJIB3YETCs CIealIbHasl CHMBOJIMKA. HeManoBaKHBIM SIBISETCS U TOT (PaKT, YTO
JUTSL MaTEMATUYECKUX TEKCTOB XapaKTepHa aOCTPAKTHOCTh OCBELIAEMBIX BOIIPOCOB,
JAKOHUYHOCTb U3JIOKEHUS, CTPOroe JIOTUYECKOE MOCTPOCHUE (MHAYKTHUBHOE WU
JNENYKTUBHOE), MHCIOJb30BAaHUE MATEMAaTHUYECKON CUMBOJIMKH, (GOpMyl U
BBIPDOKEHUI, HAIM4YME YepTexeil, rpaduKoB, COAEP)KATEIbHBIX WILTIOCTPALUH,
MO3BOJISIOIIMX TIEPEBECTU a0OCTPAKTHbIE MOHATHS Ha S3bIK OOpa3oB U IMOMOYb
YUTATENI0 BCKPBITh CYIIECTBEHHBIE CBA3U MEXKIY PaCCMATPUBAEMBIMU OOBEKTAMH.
YreHne Takoro Tekcra TpeOyeT ONMpelesIEHHOTO YPOBHS Pa3BUTHUSl YMTATEIbCKOU
IPaMOTHOCTH, CHOPMUPOBAHHBIX HABBIKOB PabOTHI ¢ HH(POpMAIHEH.

Henb3ss He yuuThIBaTH M TO, YTO MJI MOJABISAIONIETO OOJIBIIMHCTBA
€AMHCTBEHHBIMM MAaTEMaTHYECKUMU TEKCTAMH, KOTOPBIE YEJIOBEK MPOYUTHIBAET
32 CBOIO JKW3Hb, SBJISIIOTCS TEKCThl IIKOJBHBIX YYEOHHUKOB MAaTEMATHUKH.
W 3Ha4MMOCTh YMEHHSI YMTAaTh YYEOHBI MaTEMaTUYECKUH TEKCT 3aKJII0YaeTcs
B TOM, 4YTO, BO-IIEPBBIX, MAaTE€MaTHKa H3ydyaeTcsl Ha NPOTSHKEHUH BCEX JIET
oOy4yeHuss B IIKOJE, a BO-BTOPBIX, 3/1€Ch MOT'YT ObITb CHOPMHUPOBAHBI TaKHE
KauecTBa YTEHUS, KOTOPbIE HEOOXOAUMbI PU YTEHUHU TEKCTOB U3 APYTHX 00JacTen

S3HAHUA: YCTKOC IMOHMMAHUC TOI'0, «YTO JAHO M 4YTO HAJIO0 J0Ka3aTb», YMCHHC
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CTPYKTYpUpPOBaTh HH(OPMALMIO; OCO3HAHHOCTb JIOTMYECKUX CIEAOBAaHUN WU
BBIBOJIOB, KpUTUYHOCTH B OTHOIIICHUH BBICKA3aHHBIX YTBEPXKACHHI, TPOBEpKa UX
Ha 1paBAONOAOOME, YMEHHE TIPUBECTU MpPUMEP, YTOOBl MOATBEPIUTH
YTBEP)KJIEHUE, WM  KOHTPIPUMEpP, €CIU  HaA0 €ro  ONpPOBEPTHYTH,
JI0KA3aTeNbHOCTh; YMEHHE MPUMEHUTH MOIYYCHHYIO HH(GOpPMAIHIO, pa3o0paTh
IPUBEACHHBIN IPUMED, IPUBECTU CBOH U JIp.

3HaYUMOCTh Y4€OHBIX MAaTEMATHUYECKUX TEKCTOB OIMPEAEISAETCS BO MHOTOM
TEM, UTO B HUX, KaK IIPaBUJIO, IIPEJICTABIEHBI BCE TPU THNA YU€OHBIX 3HAHUI:

® OJekniapamusHvle 3HAaHUA COJEpPXkKAaT CBEIECHHUS O MaTeMaTHUYECKHX
00BEKTaX, UX CBOMCTBAX M OTHOUICHUSX; 3TO 3HAHUS TEOPETHUECKOTO XapakTepa,
KOTOPBIE MO3BOJISIIOT PACIIO3HABATh OOBEKTHI, KIACCU(ULIUPOBATH UX U T. II.;

® npoyedypHvie 3HAHUSA UMEIOT MPAKTHUYECKUI XapakTep, MOCKOJIbKY OHU
coJiep>KaT CBEICHMS O crioco0ax JEWCTBHIA: MpaBUia apu(pMETUYECKUX JTEUCTBUM,
QITOPUTMBl TE€OMETPUYECKHX TMOCTPOCHHM, alre0pandeckux MNpeoOpa3oBaHuil,
METO/Ibl PEIIEHUs 3a]1a4 U 1p.;

® YeHHOCmHble 3HAHUS COJIEPKaT CBEACHMS O BaXKHOCTU MaTeMAaTUYECKOTO
(dakTa, pallMOHAIBLHOCTH W 3CTETMYHOCTH PEIICHUS 33Jaud; TAaKOro poja 3HaHUe
HOCHUT JIMYHOCTHBIN XapakTep.

Cnenyer OTMETUTh, 4YTO i1 Y4eOHOrO MaTEeMaTHYECKOTrO TEKCTa
XapaKTEepHBIM SIBIISIETCS NEPEBOJT JEKIApPaTUBHBIX 3HAHUM B 3HaHUS MPOLIETypHBIE:
Majo 3HaTh (GOopMyIHpPOBKY TeopeMbl [ludaropa, ot yueHuka tpedyercss yMeHHE
IPUMEHUTD 3TO 3HAHWE TIPU PEIICHUH Y4eOHOM WK MPaKTUYECKOM 3a/1a4u.

VY4eOHble MaTeMaTHUYECKHE TEKCThl TaK)KE€ UMEIOT CBOIO crieUn(UKy, U, Kak
CJIE/ICTBHE, YTEHUE TAKUX TEKCTOB HMMEET OCOOEHHOCTH, XapakTep KOTOPBIX
HEOJIMHAKOB.

Onna u3 Takux crenupuuecKuXx OCOOCHHOCTEH 3aKI0YaeTcs B TOM, UYTO
B TEKCTE y4deOHHMKa, KaK TPaBHUIIO, BCTPEUAIOTCS CCHUIKM Ha YK€ H3BECTHBIN
MaTepuai: MpaBuia, GOpMyJbl, ONpEeAeNeHUsl, TEOPEMbl U Tp., U €CIU YYCHHUK

10 KaKOW-1100 MPUYMHE C ’TUM MATEPUATIOM HE 3HAaKOM WM 3a0bL1, OH HE BCeraa
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MOKET BOCCTAHOBUTBH 3TOT MpoOes camoctoaTenbHo. [IpocToe ureHue B Takux
Cllydasx NPUBOAMT K HEJAOMOHMMAHMIO IMPOYUTAHHOTO, UTO BIIEYET 3a CcOOOii
HECMOCOOHOCTh MPUMEHATH TOJYYEHHYI0O HWH(MOpPMAIMI0O M, KaK CIEJICTBUE,
dbopmanu3m nporecca YTeHHUs.

Hpyrast 0co6eHHOCTb pabOThl C MATEMATHUYECKUM TEKCTOM BBITEKAET U3 €ro
CBEPHYTOCTH, 4YTO BJIeYET HEOOXOJAMMOCTh HHTCHCUBHOW MBICIUTEIbHON
JeSTeIBbHOCTH TpU ero uyreHuu. CTporoe JOTHYECKOE IMOCTPOCHHE TEKCTa,
JI0Ka3aTeIbHOCTh paccyxaeHul, ornpeJieNIeHHast MOCJEe10BaTEIbHOCTh
YTBEPKACHUN, HAJTUYUE JIOTUYECKUX CBSI30K, CXKATOCTh H3JIOKEHUS — BCE ATO
TpeOyeT HampsDKeHHsI MBICTH, cocpeaoToueHus. Kpome Toro, Tpelyercs u
BJIaJICHHUE HEKOTOPBIMHU CIEHU(PUUECKUMHU CHOCOOAMU YTEHHS] MaTEeMaTHYECKUX
TEKCTOB — CaMOCTOSATEIHHOTO BBIMOJHEHUS TPOBOJUMBIX MpPeoOpa3oBaHUM,
BKJIIOYAsi BOCCTAHOBJICHHE OMYIIEHHBIX IIIaroB, BBIMIOJHEHHUS YEPTEXKEH U
PUCYHKOB, HEOOXOAMMBIX Il NMOHMMAaHHUS TEKCTa, (PUKCAIMM MPOMEXKYTOUHBIX
BBIBOJIOB H TIP.

HNmeror cBOM OCOOEGHHOCTM U Y4YeOHbIE MAaTeMAaTUYECKHE TEKCTHI,
MpeIHa3HAYCHHBIC I ydanmxcs 5—6-x kimaccoB (Bo3pacTHast kateropusi — 10-12
neT). K HUM MOKHO OTHECTHU CIEIyIOIneE:

1) TekcT y4eOHMKA MAaTEeMaTUKU COJCPIKUT, KaK MpPaBWIO, HEKOTOPBIN
aJITOPUTM, TIPABUJIO, OTMMCAHUE TOCIEAOBATEIHLHOCTH ACUCTBUNA, KOTOPHIE YUCHUK
JIOJIKEH OCBOUTb, HAYYUTHCS BBIIIOJIHATD;

2) NefCcTBUSI, KOTOPBIC HAJ0 OCBOUTH, PAa3bACHIIOTCS Ha MpHUMeEpax,
WLTIOCTPUPYIOMINX UX MPUMEHEHNE B KOHKPETHON CUTYaIlUH;

3) TEKCT MOXKET COJIEpXkaTh JOTWYeCKUe 0OOCHOBAHHS ONMHCAHHBIX MPABHUI,
aJITOPUTMOB, CITIOCOOOB PEIICHHUsI TEKCTOBBIX 3a/1a4, I0Ka3aTeIbHbIC PACCYKICHNUS;

4) B TEKCTE €CTh MEePEX0JIbl OT BepOATHHON (OPMBI H3JI0KEHUST HHDOpMAITUH
K rpau4ecKoil WM CHMBOJILHON ¥ HA00OPOT;

5) TEKCT MOXKET COAepPIKaTh PParMEHTHI UCTOPHYCCKOTO XapaKTepa, OTCHUIKH

K ONPENECIEHHON HCTOPUUECKOU U KYJIbTYPHOM 3IIOXE.
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N ecnu roBopuTh O HaBbIKAX YTEHUS YYEOHBIX MAaTEMAaTHUYECKHX TEKCTOB
yyanmMmucs 5—6-X KIaccoB, HE Haao 3a0bIBaTh, YTO Y4YEOHUKH MAaTEMaTUKU
JUTSl HA4alIbHOM IIIKOJIbI, KaK MPAaBUIIO, COAEPKAT JUIIb YIPAXKHEHUS U 3aJlaHUs U
HE coJiepKaT TEOPETUUECKUE TEKCThI. [103TOMY MOKHO yTBEpKAaTh, YTO yUaluecs
5-ro0 Kjacca TOJIbKO HAYMHAIOT YYUTHCS YUTaTh MaTEeMaTUYECKUU TEKCT,
3HAKOMSITCS C €r0 PA3HOBUIHOCTSIMU U OCOOCHHOCTAMHU. B 3TOM UM 10>KHA TOMOYb
CIIEUAIBHBIM 00pa30M OpPraHU30BaHHAs JEATEIbHOCTD.

3amaHus, KOTOpbIE HEOOXOAMMO BBIMIOJHUTH YYEHUKY TOCIE TPOYTEHUS
TEKCTa, JOJHKHBI ObITh HANpaBlIEHbl HA MPOBEPKY OOIIET0 MOHUMAHUS OCHOBHOM
UJIeU TEKCTa, MOHUMAHUS U3JI0KEHHBIX B TEKCTE OTACIBHBIX (PAKTOB, OTHOIICHUMN
MeXIy 00beKTaMu, CIIOCOOOB JIEUCTBUIA, a TAK)KEe YMEHUSI TPUMEHUTH MOJTy4YECHHbIE
CBEJICHHUS JJIsI PEILICHUS 3a]1a4, O KOTOPBIX B TEKCTE HE TOBOPUTCH.

[Ipenmnonaraercs, 4To, OTBEYasi HA BOMPOCKHI U BBIMIOIHSSA 3a1aHUS, KOTOPbIE
CJIEAYIOT 3a TEKCTOM, y4Yalluecs B CIy4yae BOZHHUKHOBEHUS 3aTPY/IHEHUN BEPHYTCS
K TEKCTy, mpouTyT ¢paszy, pparMeHT eme pa3, 00JyMarOT BOMPOC, CPaBHST
C 3aJIJaHUEM U TIp., T. €. BBITIOJHAT OMpeAeTeHHYI0 paboTy 1o 6ojee riayO0oKoMy U
JEeTATbHOMY TOHUMAHUIO TEKCTA.

3amanus ¥ BOIPOCH! K TEKCTY MOKHO PacIpeieNuTh Ha TPU TPYIIIIHL:

I'pynmna 1: 3aganust Ha o0IIee MOHUMAHUE TEKCTA, OPUEHTAIIUIO B TEKCTE.
DTO BBIpaXKaeTcsl, MPEexe BCEro, B YMEHUH ONPEICTUTh TEMY U MOHSITh OCHOBHYIO
UJICI0 TEKCTa, BBICTPOUTH JIOTHUYECKYIO TIOCJIEI0BATEILHOCTh OMUCAHHBIX
COOBITHH, NENUCTBUM, OCO3HATH OCHOBHBIE JIOTHYECKHUE CBSI3M M OTHOIIECHHUS
MEXKIy U3J0KEHHBIMU (paKTaMH, HAUTH B TEKCTE HEOOXOIUMYIO MH(pOpMAIIUio,
MPEJICTABICHHYIO B SIBHOM BHJIE, & TAK)KE Ha OCHOBE (DAKTOB, UMEIOIIUXCS B TEKCTE,
chopMyIHpOBaTh TMpPSMBIE BBIBOJBI W  3aKIIO4YEHHUs, TepedopMyIrpoBaTh
uHbOpMaITHIO.

['pynma 2: 3agaHus Ha TIIyOOKOE€ W JICTAJIbHOE MOHMMAaHUE COACPKAHUS U
dbopmbl  Tekcta. [lposiBasieTcss 3TO 4Yepe3 yMEHHUE TMPOBOJAUTH aHAIU3
MPEICTABICHHON B TEKCTe WH(OpMAlMU, HHTEPIPETUPOBATH €€, 0000IIaTh,

(bOpMyanOBaTB Ha €€ OCHOBC CJIOKHBIC BBIBOABI 1 OLICHOYHBIC CYXKJICHUSI.
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I'pynna 3: 3agaHusi Ha UCHOJNb30BaHME HUHMOpMAUMU U3  TEKCTa
JUTSI pa3IMYHBIX — 1IeJield. BpIoNHEeHne Takux 3aJaHuid  BKJIIOYaeT B ce0s
UCIIOJIb30BaHUE HH(OpMaIMK, TOYEPIHYTOM W3 TEKCTa, JUIsl pEIIeHUs 3ajad,
B TEKCTE HE OMUCAHHBIX, B TOM YHCJIe TPEOYIOIIUX MPUBJICUEHUS JOTOTHUTEIbHBIX
3HAHUU.

[IpowmtocTpupyeM CKa3aHHOE Ha NPUMEPE OJHOTO U3 y4eOHHUKOB,
BXOJSIIUX B (enepanbHblil epedeHb: «MaTtemaruka, 5 kimacc» (mMoa peaakiuei

I'. B. lopodeepa u U. ®@. lapeiruna), n. 1.1 «Pa3nooOpa3Hblii MUD JTHHHI.

TNABA

JInaNn

Bcakui pas, KOrAa Mbl NPUKacaeMca K NOBEPXHOCT OyMark KOHYMKOM KapaH-
A3la, Mbl OTMEYAEM TOYKY, 3 eCni BEieM KapaHJawom no Oymare, T0 pucyem
NUHAID. W B XM3HM HAC OKPYXaIOT NHUM — BEperosas NMNHUA, NIMHIA FOPU3OH-
7a. C PaCCMOTPEHNA NMHUA 1 MX CBOMCTB Mb! HAUHEM M3YUEHUE CAMOR AEBHEN
Hayku — reomeTpun. Hambonee paHHee foweniiee 40 Hac reoMeTpuyeckoe
COuMHEeHUe ObiNo HanucaHo ewe 8 [lpesHem Erunte — 37 BekoB TOMy Ha3ag!
TEOMETPUA He TONBKO CTPOT3 W NOTMYHA, KaK U MONOXEHO HayKe, HO U OueHb
Kpacusa. MHOroe pogHuT 88 C UCKYCCTBOM, NO3TOMY Mbl HE Pa3 NPy U3yuyeHun
TEOMETPUN BCMIOMHUM 1 3PXWTEXTYPHB@ 0DPa3sl, 1 HAPOAHBIE NPOMBICB!

1.1 PasHoo6GpasHbiii MUp NUHUIA

JluHuA — 9T0 He TOJNBLKO CJle]l KapaH/a-
ma Ha JHCTe OyMars. 3To H cjlel MeJa Ha
acanbre, H KOHbKA HA JbAY, H Hagaiwomeit
3Be3lbl Ha HOYHOM HeGe. MOXKHO CKa3aTh, 3
UTO JMHHA — 3TO CJIef ABHKYINEHCH TOUKH.
B Hamux nmpuMepax Takoit TOuKo# aB1ser- {
cs_ocTpué KapaHjama, Kpaft Kycka Mea, >
3y6en KOHBKA, PACKANEHHEIH MeTeop, Jers- A
muif k¥ 3emse. Ho CI0BO «JIHHHA» MpOHC- P
XOJUT OT JATHHCKOTrO ci0Ba linea, o3Havaio-

Iero «JIéH, IbHAHASA HUTH, MHYD, BeDEBKAs.
BepéBra CIUIeTAeTCH H3 MHOMKECTBA HHTel;

clex caMoiéTa, OCTaBJIfeMblf HM B Hebe, f O
COCTOMT H3 MHOMKeCTBa Menbuaftmmx oGiau- \ )
KOB; CTpYS BOAHI o0pasyeTcs H3 MHOKeCTBa ~
Kamens. MOMKHO CKa3aTh, 4TO JHHHA — 3TO
MHOXECTBO TOUeK.

Bce TOYKH OIWHAKOBHI, M OfHA TOYKA OT ( 6
Apyroif HHYeM He OTJHYaeTCA. A MHD JHHHI \‘\
pasHoobGpaseH. IlocMoTpHTe Ha pHCYHOK 1.1.

Ha3gaHue Kakux NuHWA Ha pucyrke 1.1 Bbl
3Haete?

KaK Ol Bbl Ha3BaMM NMHWIO (@)7 NUHAD
)p Noa Homepom (&

BaH OQHOM N

Puc. 11

6 [naBa 1

MareMaTHEH pasiHdaloT MEOTO BUAOB JIH-
Hmit. JIerKO OTIMYATL 3AMKHYmMy0 THHIIO
or HesamiHymoil. Tak, HaOpuMep, IHHHH
(D u@ (puc. 1.2) saMKHyTHe, a JHHHA 41 (6
He3aMKHYTEIe. Tak e JerKo OTJIHYaTh Camo-
nepecexaruiyiocas JTHHHIO OT JIMHHA Gez ca-
MOHQPQCQ"{QHHﬁA Vixe caMH Ha3BaHUS IO3BO-
JIAI0T HaM 0e3 TPyJAa ONpeflelHTE, K KaKOMY
BHAY NPHHALJIEKHT TAa M HHASA JHHHA.

HaiiguTe Ha pucyHKe 1.2 3aMKHyTHIE 1 HE3aMKHY-

TelE NIMHUA

Kakas 13 nuHui (2) M (@) camonepecekaiolanca?
O YBenutech, 4To MMHWSA (3) 33MKHYTas W Camo-

rnepecekawoLanca (D,ﬂﬂ 3TOro nposefuTe no Hel

KOHYMKOM KEDBH,EL&IJJE) Croneko Y Hee Touex

camonepeceuenna? . .
T Yem cxoxu v yeM pasnuualoTca nuHun &) v @7
Onnwute NMHUKM (D—(G), UCNONL3YA TEPMUWHBI,
C KOTOPBIMU Bbl MO3HAKOMMUIUCH

JineuA (1) Ha pUCYHKe 1.2 — 3aMKHyTas
JAHASA 0Ge3 caMonepecedeHdH. OHA mequT
IJIOCKOCTE HA IIBe O01acmu — 6HYMPeH-
H10i0 B 6HeUH0w. CaMa THHHA CIYXRHT 2pa-
Huyeil 3THX obisacredl. Yrobe M3 onHOE 06-
JlacTH ToHacTh B ADPYTYIO, HAAO Iepecedb eé
rpaHEuny. I'paEHMNIa GONBIIMHCTBA TOCYJapCTE
MHpa IIpefcTaBIgeT coGOH OXHY 3aMKHYTYIO
JIMHHIO: BHYTPeHHAA 00/MacTE — 2T0 caMa
CTPaHA, a BHEIIHAA — 3arpPaHHNa.

71 Ha cxonbko 0GNACTEN OENWT MIOCKOCTE NHNA (3)
(cm. puc. 1.2)2 nuuma (57 aunua (8)7

21 Yro npepcrasnseT coOOW C TOYKM 3PEHMA reo-
METPUM TpaHuLa ABCTpanum? 3HaeTe K Bbl ews
nofobHsle rocynapcrea?

1 Cnogo /e
BCTPEYAETCH B Pas/MYHBIX CIOBOCOYETAHUAX,
HarnpyWmep: NKHKA ropu3oHTa. Hanaure apy-
e CIOBOCOYETAHMA U BLIPAXKEHWA, B KOTO-
pbiX CTb COBO «IAHUSY.

2 Bo3bMUTE MAY M HAa €ro MOBEPXHOCTN OT-
MeTbTe MenoM e ToukM. MposeuTe yepes
HUX TIAHVIO. MOXHO 1 Yepe3 5Tv 1B TOUKK
NPOBECTH APYTYI0 IMHMIO?

ABCTPAINA

0. Tacmanus')

Puc. 1

Texcr myHkra pa3dutr Ha 3 ¢parMeHTa, B KOTOPBIX 3aKIIOYEH OJIOK
uHpopmaruu. OparMeHThl JOJKHBI ObITh pa3o0paHbl nocienoBaTenbHo. CrenaTh
3TO MOXHO KaK Ha OJIHOM YpOKE, TaK M Ha pa3HbIX, paboTaTh ¢ TEKCTOM MOKHO
GpOHTANbHO WM WHAMBUAYAJIbHO (B YaCTHOCTH, MOXHO JaThb W B KayecTBe
JIOMAIITHETO 3a7aHusl).

[Tocne xaxkmoro (QparmeHTa TeKCTa B Yy4eOHUKE JaHBl BOMPOCHI,

MO3BOJIAIONIME YUYEHUKY IMOHATH cojiepxkaHue Tekcra. OnHaKo HayaTh padboTy
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c parMeHTOM MOXKHO C 3aJlaHusi 0o3arjlaBuTh ero. Hampumep, nepsbiii pparmeHt
MO>XHO O3arjaButh «UTo Takoe AMHUA?Y», BTOpOM — «Buabl nuHu», TpeTnii —
«3aMKHYTBIE JMHUM». DTO 3alaHue OoTHOocuTcA K rpymme 1. K aroi xe rpymme
IIPUHAICKUT 3aJaHNE HAUTU B TEKCTE OTBET Ha BOIIPOC, YTO TAKOE JIMHUSA: ITO CIIE]
JIBHWKYILENUCS TOUYKU U 3TO MHOKECTBO TOYEK.

Bompoce! k nepBoMy parMeHTy TakkKe IMPHUHAJIEKAT K rpymme 1: Bce oHH
IIOMOTAIOT OINPEIEIUTh OCHOBHYIO TEMY M IIOHATH OCHOBHYIO HJIEI0 TEKCTA,
OCO3HATh OCHOBHBIE CBSI3M M OTHOLIEHUS MEXAY IpejlaraeMbIMu 00bEKTaMU,
pacrno3HaBaTh JMHUU 3HAKOMbIE, HE3HAKOMBIE UJIM HEOOBIUHBIE.

bonpmas wyactb BONpPOCOB, TPUBEACHHBIX KO BTOPOMY (hparMeHry,
OTHOCATCSA K TpylIe 2: OHU NpejaraloT Ha OCHOBE MH(OpMalUU U3 TEKCTa
c(hopMyJIMpOBATh BEIBOJBI U CIIETATh 3aKJIIOUEHUS, HATPUMED MTPOBECTH aHAJIOTHIO
C MMHUAMHU | U 3 W onmpenenuTh, Kakue ene JIMHUM SBJSIIOTCS 3aMKHYTBIMH, a
Ha OCHOBAaHWM AHAJIOTMU C JIMHUAMU 2 U 4 — HE3aMKHYTBIMHU. 311€Ch CKPBITHI
CJIO’KHBIC JIOTHYECKUE ONEepaluy CpaBHEHUs (BbIAEJICHHS OOIIETO W pa3iuyuuii),
aHaJIOrMM, 4YTO O0oJiee XapaKTepHO HJs TPyHmbl 2, OAHAKO CaMH OOBEKTHI
UCCIIEIOBAHNS MHTYUTUBHO NOHATHBIE, 3HAKOMBIE 10 TPAAULMOHHON JUIS IETEU
JNEATENBHOCTH PUCOBAHUS, & TEOMETPUUECKHE OTHOLIEHUS HOCAT TOMOJOTUYECKHUI
XapakTep, T. €. TO OTHOILIEHUs, (popMUpyEMBbIE €llle B IOIIKOJIbHOM JETCTBE. DTO
OTCBHUJIKA K HMHTYUMUMU peOeHKa, K ero ombpiTy. TOYHO Tak e M Bompoc 3
O PACIO3HABaHUMU CAMOIIEPECEKAIOIIECUCS JTUHUM MOXXHO OTHECTH K OTOM IpYIIIE:
B TEKCT€ HET OIPENENICHUs, HEeT SBHOIO  YKa3aHus, €CTb OTChLIKA
K CJIOBOOOpPA30BaHUIO TEpPMHHA — TEPMHUH JOJDKEH paccka3aTb O cebe cam.
AHaJOrMYHO 3TOMY 3a/JlaHMsl Ha CpPAaBHEHHE U ONHMCAHUE JIMHUNU NOTPeOyIoT
IIPUMEHEHHUS BCEX HOBBIX TEPMUHOB, HCIIOJIb3YEMBIX B TEKCTE.

A BOT MOCIHEOHUN BOMNPOC — O TOCYJAPCTBEHHOW rpaHule ABCTpaiuu —
OTHOCHTCS YK€ K TpeTbel TpyIie, MOCKOIbKY TpeOyeT MPUMEHEHHUS MOJTy4YEeHHOM
paHee HHQOpPMAUMK B HOBOM KOHTEKCTE, NPUMEHEHUS MaTeMaTHYeCKHX

IpEe/ICTaBICHUNA U TIOHATUHN K APYTUM 00JIacTsIM 3HAHMSL.
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2.1.2. MeToabl ¥ IpueMbl padoThl ¢ Y4UeOHUKOM B 5-M KJlacce

HcTopus poccuiickoro yuedHIKa o MaTemMatuke 0epet Havasno B 1703 roxy.
«ApudpMeTnka» MarHuIKOTO COCTaBJIeHAa TakK, YTO SBISETCS M YYCOHUKOM,
Y DHIIMKJIOTICIUEH CaMbIX Pa3HBIX 3HAHWU: TYT €CTh W MOITUYCCKUE BCTaBKH, U
OoOImMpHBIC TOSICHSIONME TEKCThI, W (Quiocodckue paccyxaeHus. Jlaxe
WUTIOCTPAIAH 37ECh SIBJSIFOTCS CHMBOJIMYCCKUMH AJUICTOPHSIMH: 3aCTaBIISIOT HE

TOJIBKO J'IIOGOBaTI)CH, HO U 3a/IyMbIBATbCA.

b b e

APUOMETHKA
MATH U ILKAT O.

TOYHOE BRCOPMABELEHIE NOLARAREEA,

b 50 woon

O nprrosmznicss. craman 1L Bapanins
erhatein 3 "
s e Ajseaerene.)

1IN

WEIAIUE 11, BAPANORA,
Mmmasipiy

Puc. 2

B Bek KOMITBIOTEPHBIX TEXHOJOTUH YYEOHUK OCTAeTCsl IJIaBHBIM CPEACTBOM
oOydenust B mikojie. Kakum oKeH ObITh COBPEMEHHBIM y4eOHWK MaTeMaTUKHU?
Kakue coBpeMeHHbIe METObI HYKHO UCIOJIb30BaTh B paboTe ¢ y4eOHMKOM?

CoBpeMeHHbIN  y4eOHMK MaTeMaTHKH COOTBETCTBYET  TpeOOBaHMSIM
denepaqbHOTO TOCYJAPCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa OCHOBHOTO
obmiero oOpaszoBanusi u IlpumepHoil paboueil mporpamMme OCHOBHOTO OOIIETO
o0pa3oBaHMs, a TAK)XKE YUYUTHIBACT UHIWBUIYaJIbHBIE U BO3PACTHbIE OCOOCHHOCTH
yuanuxcsa. OH sBisieTcs HE TOJIBKO MCTOYHUKOM WH(GOpPMAIMU, HO M CUCTEMBI
MHTEJJICKTYaJIbHOTO Pa3BUTHA LIKOJIbHUKA. Benyias ponb yueOHUKa 3aKiI04aeTcs
B TOM, YTO €ro (PyHKIHHU TO3BOJISIOT MPOEKTUPOBATh AEATEIBHOCTh YUMUTENS U
JeSTENBHOCTH yuarnierocs. [loaTomy nepes yauteneM BCTaeT 3a/1aya BRICTPauBaHUS
CUCTeMbl paboOThl C Y4YeOHHKOM, HCIOJB3YSd €ro MHOrO(pYHKIIMOHATIbHBIN

METOJIMYECKUH ammapar.
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Ha mnporsokenun wHorux aecstuiietuii B Poccum  chopmupoBanachk
TpaJMIIMOHHAA CUCTeMa O0y4YeHUs, IOCTPOCHHAs HAa TpUaJe: YUYCHUK — yUYUTEIh —
yueOHUK. J[OCTH)KEHHE yYAIIMMUCS TUIAHUPYEMBIX PE3yJIbTATOB BO3MOXKHO JIMIIIb

B TOM CITy4yae, €clid Bce OOBEKThl JAHHON CHUCTEMbl TECHO (DYHKIHOHHUPYIOT APYT

YueHuk

— YuebHuk

Puc. 3

B XX Beke yueOHHK MaTeMaTHKH OBUT MPEXJIE BCETO HOCUTEIEM CHUCTEMBI

C IPyTOM.

3HAHUU, NHOT/Ia, HO HE BCET/IA, M CUCTEMBI 3a/IaHUM U YIIPAKHEHNW, HAIIPABJICHHBIX
HAa OBJajJeHHEe Teopueil. JlocTaToOuHO BCIOMHUTH YYEOHHK TE€OMETpUU
A. I1. Kucenesa, KOTOpbIi HCITOIB30BaICs B mIKoJie 0osee 50 jeT, U JOMOJIHIBIINN
ero 3agayHuk H. A. PeiOkuHa.

B XXI Bexke mHoroe usmenuinachk. M3amenusncsa u yueOHUK. COBpeMEHHBIM
y4eOHUK MaTeMaTUKH — HE MPOCTO XPaHWIMIIE MPaBU, OH CHOBA, KaK U CaMbli
MEPBBI POCCUICKMUIA Yy4EOHMK TETPOBCKHUX BpPEMEH, CTAHOBUTCS CBOErO pojia
SHIMKJIONIEANEN OCBOCHUS MATEMATUYECKUX 3HAHUMW, TMTOMOIIHMKOM Ha CIIOKHOM
MyTH U3YYEHUS] MATEMATHKH.

CoBpeMeHHBIE peaTuy MHPOBON MH(POpPMATHU3AINN TOO0ABUIM B ITy CXEMY
KOMIIBIOTEp, KOTOPBIM pAaCHIUPSET BO3MOKHOCTH TMOJIyYCHUSI 3HAHUH, HO HE

SBJISIETCA MOJHOM 3aMeHOM yueOHuKa!

'{

&

Puc. 4
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dopMUpOBaHUE YMEHUN M HABBIKOB PabOThl C YYEOHHUKOM Y YydYaluXcs
3aKJIaJbIBACTCd B HaudallbHOW mkoje. Ho mpu mepexojie B OCHOBHYIO IIKOJY
yyaluecs CTAJKUBAIOTCS C ydyeOHMKaMH Oojiee BBICOKOTO YPOBHSI HAy4YHOCTH U
CIOKHOCTH. YUYeOHUKM MaTEMaTUKHU Jisi HayaJdbHOM IIKOJBI, KakK IIPaBUIIO,
COZIEpIKAT JIMIIb YHOPAKHEHUS U 33JIaHUSl U HE COACPIKAT TEOPETHUUECKUE TEKCTHI.
[ToaTOMy MOKHO yTBEp)KIaTh, YTO Yy4YalllUE€Cs S-TO Kjacca TOJIBKO HAaYMHAIOT
YAIUTBCS paboTaTh € MAaTEMATHUYCCKUMHU TEKCTaMH, 3HAKOMSTCS C UX
Pa3HOBHJIHOCTSIMU M ocoOeHHOcTsiMU.  OJHako, HECMOTps Ha  3TO,
B MATEMATUYECKUX TEKCTaX A MSATUKIACCHUKOB YK€ TIPUCYTCTBYIOT BCE
OCHOBHBIE OCOOEHHOCTHM MaTeMaTHYECKOTO TEKCTa, OTpa)karolue Crernupuky

MaTeMaTHKH Kak 00JIaCTH 3HaHUS U KaK yqe6H01“o npcameTa:

BBIIOJIHATE, T. €. 00l cnoco0 aeicTBUs

* TekcT  y4eOHMKAa  CONIEPKHUT  QITOPUTM, MPaBUIO, OIMUCAHUE
MOCTIEA0BATENIbHOCTU NEUCTBUM, KOTOPBHIE YUYECHHK JOJDKEH HAy4YHThCS

~

J

T. €. OT OOIIEro NepenTH K 4aCTHOMY

 JlelicTBUSA, KOTOpPBIE HAaAO OCBOUTBH, PA3BICHAKOTCA HA NpUMEpPAX,
WUIIOCTPUPYIOIIMX HMX INPUMEHEHHE B KOHKPETHOM CHUTyaluH,

\

J

HWHAYKTUBHBIMHA WUJIN NCAYKTHBHBIMHU

e TEKCT MOXET COAEpXkaTh JIOTHYECKHE OOOCHOBAHHS OMHMCAHHBIX)
mpaBuj, aJirOpUTMOB, CIOCOOOB pEIIeHUS TEKCTOBBIX  3ajad,
JOKa3zaTeldbHbIE  pacCykleHus.  PaccyxaeHuss  MOryT  OBITh

J

MpeACTaBICHUs BUIOB

*B Tekcte ecTh nmepexoibl OT BepOadbHONW (POPMBI  HM3IOKECHHS
uHpopMamu K rpadUUecKol WM CHMBOJBHOW M HA0OOOpOT, T. €.
HeoOxoauMmo paboTtatb ¢ uH(popMamuedn pasHbix 10  (opme

~

J

OTCBUIKH K OINPENECIEHHON UCTOPUYECKOM, KYIBTYPHOM 3IOXE

* Tekct MoOXeT comepkaThb (parMeHThl HMCTOPUYECKOTO XapakTepa,

~N

J

Puc. 5
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[TaTUKIaCCHUKHY YK€ pab0Tal0T C MaTeMaTHYECKOM CUMBOJIMKON U Tpa Ko,

CJIeIOBaTeNIbHO, OT HHUX TpeOyeTcss MepeBOoA aOCTPAaKTHBIX TOHSATHI Ha S3bIK

06pa3013, 4YTO IIOMOXKET MIKOJIBHUKY BCKPBLITh CYIICCTBCHHBLIC CBA3M MCKIY

paccMaTpuBaCMbIMU 00BEKTaMHU. HpI/IBC,HeM B Ka4CCTBC WIUIIOCTpalMU CTpaHUIbI

U3 Ppa3NMYHBIX yYEOHHKOB JUIS y4allMXcs 5-To  Kiacca,

BBICKA3aHHBIC C006pa)KCHI/IfL

§ 36. CoKpauwexne apo6Gen
BhI 3HaeTe, UTO, Pa3jie]HMB UHCIHTeIb W 3HAMEHATEIbL APO6H % HA 2,
2 .2:2 1
TOJTyuHM PaBHYIO eff Apo6k, T. e. — = ——— = —. B TAKOM cJIyuae roOBOPAT, UTO

2
npobn s COKPATHJIH Ha 2.

Hanpumep, p TBO =% T, uTO Apo6bL % COKpaTH-

amHa 7.

© " APOGH HA X O6LMA AenuTeNb, oT-
NMYHBIA OT 1, Ha3bIBAKOT COKPALUEHHEM APOGH.

Jlpo6s % COKPATHTL HeJb3sl, MOCKOJILKY €8 UHCIMTelh H 3HAMeHa-

TeJIb He MMEIOT OOIMX JeHTeed, OTIHUHEIX OT 1, T. e. ABAAIOTCA B3aUM-
HO NPOCTHIMH UHCJIaMH. B TakoM ciyuae roBopsiT, UTO % — HecoKpaTu-
Masi 1poos.

& pposs, " poA — npocTbie Yuc-
Na, Ha3bIBalOT HeCOKPaTUMORM.
60 30 60 _ 30
Ecau n1po6n % COKPATHThL Ha 2, TO NOJYYHM Apobh 5’ T. €. 045
30 30 _10
B cBoio ouepens, Apo6b T MOJKHO COKpaTHThL Ha 3. MMeem: i i Janee,
COKPATHB po0h :—g HAa 5, MOJAyuHM Apo6h %. KOTOpasi yke IBISeTcs Heco-
KpaTHMOIA.

OnHako ecau Apobh % COKpATHTL Ha 2 - 3 - 5 = 30, TO HECOKPATHMYIO

2 .60 _60:30 _2
1pobhL 3 TOJAYUHM Cpasy: 90~ 00580 — 3"

Hawm yznanoch cpa3y NOJyYHTh HECOKPATHMYIH Apo6b, MOCKOILKY 30 =
= HOJI (60; 90).

@ Ecnu coKpatMTh ApOGb Ha 6 WHA O6LMA A
W 3HaMeHarens, T0 NONYYHUTCA HecoKpaTumasn Apo6b.

3l

1
>%

oojes
A
B3

Puc, 198

8 9 8 9
Herpyaso cpasmmTh ApoOH g ® . Tax xak §< 1,a g>1, 10

_&(2_.
9 "8 3 4
Yrobel ysHaTh, Kakasa ns apobeit s Goneme, a K&Ka;l ==
3 _1

1

MeHbIIe, MOMCHO Kam;;ylo U3 HAX CPaBHMTL C 5! 'E<’E' a —7->7
(puc. 198). Tloaromy <. i i

Oti ke ApobH MOYKHO CPABHHUTH HHAYE: §<§. a §<—.':, noaro-

3 _4
My §<7.

Puc. 6

PaCKpPLIBArOIINC
c D 1 Ormernm na npsimoit | gee PasaInuHLe
—— e Touku C u D (puc. 36). Torpa Ty nps-

Myi0 | HA3KIBAIOT TaKKe supamast CDs
Yepes aobbie 1pe TouKH MOMKIHO npo-

B D BECTH TOJALKO oamy mnpamyio. Orcmona
CAGAYET, WTO ABE DAIAMYHBIE NPAMBe
MOTYT [ePEeCeKATHCA TONBKO B OAmofk
TOUKE.
b HBe pasauunbie NpsMBEe HA MIOCKO-
a CTH MOTYT M He NepeceKaThCd, CKOMbKo
A o 6u1 mx mu npoposkanu. Takue npamure
HAJLIBAIOT MAPAJIEIALHBINMT,

Puc. 37

o —4

|

Ecan npsamsie AB u CD (uam a u b)
HApaJIeNbHBl, TO 3T0 0603HAYAIOT Tak:
AB|CD (uan allb) (puc. 37).

Ha pucynke 38 nokasamo, kax ¢ no-
MOMmBIO YTONBHUKA H JAHHEHKH npoBecTn
napajiesbHble MpPAMBIE.

Touka A, nexxamas Ha upamoi, xexur
ee Ha ase wacTH (pme. 39). Kamaywo ua
9THX YacTeil HAIBIBAIOT JYYOM C HAYATIOM
B TOuKe A.

JIyu, Tak xe kKak u npamyo, o6osEa-
HAIOT ABYMA 3arnasueiMm Oyxsamm. Ilpn
9TOM HA NEPBOM MecTe cTaBHTcA Oyksa,
ofo3Havalomas HAvYaN0 Jyua, & HA BTO-
pom — OykBa, 0603HAYAKMAS KAKYO-IH-
6o apyryio ero mouky: syu AB (puc. 40).
JIyu ¢ mavanom B Touxe A (puc. 41) Mo~
HO oboanauuts u AB, u AC.

YacTs npsaMoit, OrpaHHYEHHYK TO4Y-
kamMu A u B, naswipaior orpesxom AB.
Toukn A u B HA3HLBAOT €ro KOHIAMH
(puc. 42). OTpesok ¢ KOHIAMH B TOYKaX

= ® . A u B obosnauaior AB wiu BA.

Puc. 41 Ilsa orpeaka AB u CD Ha3sIBalOT pas-
HEIMM OTPE3KAMM, eCJIH OHHM COBMEMIAalnT
A B ca mpu manoxenun (puc. 43). IumyT:
ey AB=CD. B 4acTHOCTH, paBHhl OTPe3KH
Puc. 42 AB un BA.
§3.V " HaTyp uucen

11. YMHOXEHNe HaTypanbHbIX YACen 1 ero CBOCTBa

ECnu KOHUEPTHBIA 3an 0cBeWaeTcs Tpems NoCTpammu No 25 Namnoyek 8 kax.
[0, TO BCEro namMnoyek 8 atux nioctpax Gyner 25 + 25 + 25, To ectsb 75.
CymMy, B KOTOPOW BCe Criaraemble pasHsi Apyr apyry,
3anucLIBalOT Kopoye: BMecTo 25 + 25 + 25 nuwyr 25 . 3,
3nauuT, 25 - 3 = 75. Yucno 75 Ha3bIBAIOT NPOM3BEAECHMEN
uncen 25 u 3, a yucna 25 n 3 Ha3LIBAIOT MHOXUTENAMY,

o=
U

256-3 =75

YMHOXUTE YMCnO m Ha HaTtypansHoe 4Yicno n —
JHAYUT HalTK CyMMYy n Cnaraembix, Kaxanoe u3 koro-
PLIX PaBHO m.

B m-nw JTOM0 BLIPAXEHWUA Ha-

25 - 3|

3blBAIOT MPOM3BEeAEHMeM Yucen m v n. Yucnamwn
Ha3bLIBAIOT MHOXHUTENAMM.

MpouaseneHna 7 - 4 n 4 - 7 paBHbl OGHOMY M TOMY X€
yucny 28 (puc. 46).
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Pabota ¢ Takumu TekcTamu TpeOyeT OT MIKOJIbHHUKA OMPECIEHHOTO YPOBHS
Pa3BUTHUA YUTATEIHCKOM IPAMOTHOCTH U HaBBIKOB PabOTHI ¢ HHPOPMAIHEH.

KTo ke, kak HE y4uTellb MaTEMaTUKH, TTIOMOXET CBOUM YYEHUKAM OBJIA/ICTh
YMEHUEM YUTaTh Y4ECOHBI MaTEeMAaTUUECKUIN TEKCT U Pa3BUTh HABBIKKA CMBICIIOBOTO
YTCHUSA?

Kak e HayuyuTh MATUKIACCHUKOB CAMOCTOATENbHO U 3PHEKTUBHO pabOTaTh
C y4eOHUKOM MaTEeMaTHUKH?

JUis  3TOro 1enecooOpa3HO OpraHU30BaTh CHUCTEMATHYECKYIO paldoTy
y4Yaluxcsi ¢ y4eOHMKOM MaTeMaTHMKH Ha ypoke W joMa. Eciam ydeHuk ymeer
pabotath ¢ Yy4eOHHKOM, B Ciydae HEOOXOJAMMOCTH OH CMOXET YUYUTHCS
JUCTAHIIMOHHO M  CaMOCTOATENIBHO. JTO HEOOXOJAMMBIA d3Talm Ha MYTH
K caM000pa30BaHUIO.

B cucremuoii pabore mo (OpMHUPOBAHHIO YMEHUN W HAaBBHIKOB PaOOTHI

ydauuxcs ¢ y‘-Ie6HI/IKOM BBIACIINM YCTBIPC OCHOBHBIX HAIIPABJICHUA:

Pabora Paborta
C TeOpeTUYEeCKUMHU C 33Z,a4HbIMMU
maTtepuanamm maTepuanamm
yuyebHMKa yuyebHuKa

3HaKoOMCTBO Pabora
y4yawmxca C AONOJIHUTENIbHbIMU

C yyebHUKom maTepuanamm
yyebHuKa

CucremHas
pabora
C yye6HMKOM

Puc. 7
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e Paccmompum HanpasneHue « SHaKoMCmMeEo Y4aujuxcs ¢ Y4eOHUKoMY.

Ha nepBom ypoke MaremaTMKu B 5-M KJacce — YPOKE 3HAKOMCTBA —
HEOOXOJMMO TPEICTaBUTh yYalIUMCSl Y4eOHUK MaTeMaTHKH, KOTOPbI OyneT ux
HE3aMEHUMBIM TOMOIIIHUKOM Ha MPOTSKEHUU BCEro y4eOHOTO To/1a.

[Ipexnae Bcero yduTenab MOXKET pacckKas3aTh ydalmumcs o0 aBTopax
yueObnuka. Hampumep, Cepreit MuxaitnoBuu Hukoiabckuii ObUI M3BECTHBIM
y4E€HBIM-MaTEMAaTUKOM, BHEC OOJIBIION BKJIa/ B €€ Pa3BUTHE, €T0 HAyYHbIE paOOThHI
OMOTaJIM BO BpeMsi Bennkoil oTedecTBEHHOW BOMHBI MU B MHpHOE Bpems. OH
MIPOKUIT OYEHB JOJTYIO )KU3HB — OoJiee 105 1eT, BocnuTal MHOTUX 3aMedaTeIbHbIX
YYEHBIX, KOTOPbIE MPOJOJKIIN pa3BUBATh €ro Hay4yHble ujaeu. [lomumo 3Toro, on
CMOT OpPraHM30BaTh KOJJIEKTUB JJIA CO3/IaHHS YYEOHUKOB ISl IIKOJIBHUKOB, T. K.
XOTEJl IOMOYb UM TOJIFOOUTh MaTEMATHUKY, KOTOPOW OH MOCBSITUI CBOIO KU3Hb, U
OBJIQJIETh €€ NPEMYAPOCTAMH. ABTOPCKHI KOJUIEKTHB BO TiaBe ¢ Cepreem
MuxaiinoBuyeM Hukoiasckum co3ian ceMb Y4eOHUKOB: «ApudmeTrukay st 5-To
U 6-TO KJIacCOB, yUeOHUKH «Anredpa» mis 7-ro, 8-To u 9-ro kiaccoB, «Anredpa u
Havasia aganusa» 1 10-ro u 11-ro knaccos.

UtoOs! yuamuecs MOTIU 3G (GHEKTUBHO MOIH30BATHCS YUEOHUKOM U XOPOIIIO
B HEM OpHUEHTHUPOBATHCS, IMOJE3HO pa3o0paTh BCE YCIOBHbIE 0003HAUYCHUS,
MPUHATHIE B HEM, JIEMOHCTPHUPYS UX UCIIOJIb30BaHNE HA KOHKPETHBIX MpUMEpPax.

Crnenyer pa3bsiCHUTh Ha3HAYEHUE M UCIOJb30BaHUE pyOpuk «AudaBuTHO-
NpEeIMETHBIN yKa3zaTelb», « OTBEThl U yKa3aHUs K yHpaxHEHUsIM», « CIipaBOYHbIE
MaTepHayibl», a TakXKe JPYyrux pyOpUK KOHKpeTHoro ydeOHuMka. B yueOHumKax
MaTE€MaTUKH JUIsl HaYaJIbHOW IIKOJIbI, KaK MPABUIIO, TAKUX PYOpPUK HET, MOITOMY
paboTaTh ¢ HUMH y4YalIuecs MOKa HE YMEIOT.

[Tocne 3HakOMCTBa ¢ y4eOHMKOM MOXHO mpoBecTu urpy «llyremecrBue
10 YYEOHUKY MaTeMaTUKW», B KOTOpPOM y ydalmxcs CQOpPMHUPYIOTCS YMEHUs
OpPUEHTHUPOBATHCS B yUeOHUKE M OCO3HAHHO MCIOJIb30BaTh MHOTHE €r0 (DYHKITUH.

[IpoBenem maHHYIO UTpy Ha npuMmepe yuyeOHuka «Marematuka. 5 Kiaccy

(aBt. A. I'. Mep3nsik, B. b. TTonouckwuii, M. C. Skup).

58



UTI'PA «(ITYTEINECTBHUE 11O YYEBHUKY MATEMATHUKW»

Obpazosamenvrvle 3a0ayu.

® [I03HABaTEJIbHAS: Pa3BUBACT YMEHUE OPUCHTHPOBATHCS B YUCOHHKE;

® KOMMYHHUKATHBHO-Pa3BUBAOIIAsA: (OPMUPYET HABBIKH OOIICHUS MEKIY
YUaITAMHUCS.

Ilooecomosumenvuuiii s5man: chopmupyiite 3—4 KOMaHIbI.

3aoanue. Pacumdpyiite gamunuio aBropa mnepBoro B Poccum ydeOHuKa

10 MaT€MaTHuKeE.

B paznene «AndaBUTHO-PEIMETHBI yKa3aTelb» HaWAUTE HOMED
CTPaHHMIIbI, HA KOTOPOU BBOAMUTCS MOHATHE «HuUca HATypaabHBIEY.

CKoJIbKO KJIaJIoucKaTesiel n300pakeHo Ha WILTIOCTpaluu k naparpady 28?

~~[4

| B kakom u3 maparpados — 10, 15 nnm 38 — npeacrasnens! 4 3agaun?
M  Ha crpanuue 193 Haiinute HOMep 3a1aHus AJis JOMaUIHEN pabOThl.

B pa3aciic «OTBeTHl U YKa3aHuAaA K YIIPAKHCHUAM HaﬁHHTe OTBCT

K
K 3aganuio 489 (1).

" CKOJIBKO  3aJlad  BBICOKOM  CIIO)KHOCTH  COJEPKHUTCS B pyOpuke
«YnpaxHeHus» naparpada 23?

" Haiinure xonmyecTBO OYKB B Ha3BaHUU TOBapa, KOTOPBIN MpojaaBall KOT
MarpockuH B 3anaue 324.

0 B 3amanum 727 wnadiaute uHGOpMALMIO O TOM, CKOJBKO KHUJIOTPaMMOB

COCTAaBJILICT MacCCa OCKOJIKa HapB-KOJIOKOJIa.

r Haiinute Homep nmaparpada «Ilnomans. [nomnans MHOTOYTOJIBEHUKAY.

765 5 21 6 1 15 16 1 4

[ToGexmaeT kOMaH/1a, BHIMOJHUBIIIAS 33/laHKe TiepBoil. OTBEeT: MarHuikui.

Brxomrouenue Beex yyanuxcsi B aKTUBHYIO y4€OHYIO UTPY Ha YPOKE TIO3BOJIUT
HE TOJHKO (OPMHUPOBATH HYKHYIO MOTHBAIMIO K paboTe ¢ Yy4eOHUKOM, MHTEPEC
K U3y4YEHHUIO TPeAMETa, HO U TIPH MPABUILHON OpPTaHU3AIlUU CO CTOPOHBI YUUTEIIS

MOCIIYKUT (bOpMI/IpOBaHI/IIO KOMMYHHUKAaTUBHBIX KOMHCTCHHI/Iﬁ ydalnuxcs.
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e Paccmompum Hanpaeénenue «Paboma yuawuxca c meopemuueckumu
mMamepuanamu y4eOHuKa.
3HAUYUMOCTh Y4€OHBIX MAaTEMAaTUYECKUX TEKCTOB OINPEAEIISIETCS BO MHOTOM
TEM, 4TO B HMX, KaK IPaBUJIO, MPEACTABIECHbl BCE TPU THUIA YYEOHBIX 3HAHMM:
JeKJIapaTUBHBIE, TPOLIETYPHbIE, IEHHOCTHBIE. OJTHAKO XapaKTEPHBIM JIJIs1 y4€OHOTO
MaTeMaTUYECKOr0 TEKCTa, IPEJHAa3HAYCHHOIO JUId IATUKIACCHUKOB, SIBJISICTCS
IIEpEBOJ ACKIApaTUBHBIX 3HAHWUN B 3HAHUA IPOLEAYpPHBIEC: BEAb HEAOCTATOYHO
3HATh TOJIBKO MPABUIIO, HAIIPUMEP CIIOKEHMS TECATUYHBIX APOOEH, OT ydalerocs
TpeOyeTcss yMEHHE MPUMEHATh 3TO MPaBWIO NPU pEIICHUU Y4eOHOH uiu
MIPAKTUYECKOM 34141 U, KOHEYHO, B PEAJIbHBIX )KU3HEHHBIX CUTYaLHSIX.
bonpmioe BHMMaHME HEOOXOIUMMO YIEIUTh (OPMHPOBAHUIO YMEHHUS
CaMOCTOSITENIbHOM pabOThl ydallluxcsi ¢ yYeOHBIMU MaTepuaIaMH M0 KaKJI0W TeMe.
Ota paboTa MOXKET BKJIIOYaTh HECKOJBKO ATANoOB, MPU 3TOM MOCIE MPOXOXKICHUS
KaXIO0ro JTana ydJalluics JOJDKEH 3alaTh ce0e COOTBETCTBYIOLIMN BOIPOC

(cM. Tabmuiy 5).

Tabauya 5
JTanbl CMBICJIOBOI0 YTEHUA
Imanwi Bonpocul yuawezocs
1. ITpoananu3upoBath Ha3BaHue — YTo g yxke 3Haro 00 AToM?
TeMblI (rmaparpada) —Yro 51 y3Ha10?

2. O3HaKOMUTBCS C colepkaHueM — YTo HOBOTO s y3HAI?

naparpada

3. Pa3outs Tekct Ha (parmentsl m  — M3 kakux (pparMeHTOB COCTOUT TEKCT?

0O3arjiaBuThb UX

4, BLI)ICJ'II/ITL HOBBIC nmoHsaTHsA. — Kakue HOBbIC MOHATHSA A y3HaJ'I?

BBII[GJ'H/ITB TJIaBHBIC ITIOHATHA
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Omanwi Bonpocwr yuaweeoca

— Kakue IIOHATHUA MOXHO Ha3BaTbhb

I'IaBHBIMHU B IIPOYUTAHHOM pa3z{ene?

5. Beigenuts npaBuia U CBOMCTBA —YT0 TO3BOJSIET BEIIOJIHATH JAaHHOE
npaBuio?
— Kakumu cBoiicTBaMu 001a1aeT JaHHOE

nousTue?

6. PazoOpats IIPUBEJICHHBIC B —IlloHATHO 7IM  MHE  NpPUMEHEHUE
naparpade  peulieHus MPUMEPOB. TEOPETUYECKUX 3HAHUW 1O JaHHOU
[ToBTOPUTH CAMOCTOSATEIIHHO TE€ME MPH PEIICHUHN 3a7a4?

- CMOFy JIn A CaMOCTOATCIIBHO

MMOBTOPUTH BCE pazo0OpaHHbIe
NEeUCTBUSA?
7. OTBeTUTH Ha Bompockl naparpadga  — Ha Bce m BOompockl y1aqoch OTBETUTH?

— Bce 11 MHe OHATHO B JaHHOU TeMme?

8. [IpuBecTu 51 pazobpate —B KaKHUX ciay4dasx MOYKHO
COOCTBEHHBIE NMPUMEPHI WM 3a7auu IIPUMEHUTH MaTEPUAIIBI TAHHON TEMBI?

110 JJaHHOM TeMe

9. Haittu npumepsl mnpuMeHeHUs: — Kak s MOTYy NMpPUMEHUTH MONYYCHHBIC
3HAHUU B )KU3HECHHBIX CUTYalUsIX WU 3HaHUA B JKM3HM WM Ha YpOKax

B JIPYTUX Y4€OHBIX TUCIUTIIINHAX 10 APYTUM MpeaMeTam?

[IpousmtocTpupyeM TpeTHii 3Tan paboThl HA MPUMEPE OJTHOTO U3 yUeOHUKOB,
BXOJSIIMX B QenepaibHbIil iepedeHb: «MaTtemaruka, 5 kimaccy (Moja peaakiuei

I'. B. lopodeeBa u 1. ®. lllapeiruna).
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6 Inasa 1

MaTeMaTHKH DalIH4al0T MHOTO BHAOB JIH- 1
HEft. JIerKO OTJIHYHTE 3AMKHYymMyw ITHHHIO
orT Hesamxnymod, Taxg, HanpuMep, JIHHHH 2 A
113 (pue. 1.2) 3aMKHYTEE, & JHHHK 41 6 ( \
HesaMKHYThIe. TaK ke Jerko OT/TIYAaTh CamMo
Im nepecexaOwyca THERK OT JTHHWH 0e3 ca- ——— %

MonepecedeHHH. Vike caMH Ha3BAHHS HO3BO- 3

Iuauu NS0T HANM De3 TPYAA ONpPefesiNTb, K KAKOMY 7
BHAY NPHHALIEKAT Ta HAN HHAS JHHHSA.
6
COMETPHI BCNOA & 00PAILI, ¥ HAPOAHBIE NPOMBICNE
1.1 PaszHooOpa3Hbin Mup NUHUA Jiunusd (1) HA pHCYHKe 1.2 — 3aMKHyTas . 8
- 1 : auEMA OGes camonepecevennit. Ona aeaur X \
JIuHua 9TO He TOJABKO CJeA KapaHia = IJIOCKOCTh HA JBe 001acmu — BHYMPEH: ' i 1
ma Ha acre Gymarit. 910 M cjel Mera Ha H1010 B 6Hew 0. CaMa AHHHS CAYKHT 2pa \Va )
acQaneTe, M KOHBKA HA Ay, H Hajaomeft Huyet THX obaacteft. YToOK M3 OFHOH 00- {
3pe3l Ha HOYHOM HeGe. MOXKHO CKasaTs, 2 ’ JIACTH TIONACTh B APYTYIO, HAZO Nepeceds eé
ST0 ANHHS — 370 CASJ ARMAYmefica TOUKH. rpanuny. IpaEuna GOJMBUIMHCTBA MOCYAAPCTE 9) A
B Hammx npiMepax Taxoft Touxoft sBaser- MHDa NpPeACTABASeT co6oil ORHY 3AMKHYTYIO [
cd_ocTpud KapaHjama, Kpaff Kycka wmena, 3 JMHAIO: BHYTPeHHAS O0JacTs — 2TO caMa /
3yben KOHBKA, PACKAIEHHLIl MeTeop, Jers- 8 cTpaHa, A BHEITHAS 3arpaHEna. A
muft k¥ Semae. Ho Cl0BO «JIMHHSs NpoMC- Y~

XOAMT OT AATHHCKONO caoBa linea, 03HARAK-
IWero «J1éH, NLEAHAA HUTH, LIHYD, BepéRKas.
BepéBka CIIeTAaeTCH N3 MHOXKECTBA HHTeit;
caep camonéra, ocraBaseMufl mM B Hele,
COCTOMT 13 MHOJKECTBA Mejbuafimx obnau-
KOB; CTPYS BOAK o0pasyercs M3 MHOMECTBA
Kanens. MOXKHO CKa3aTh, 4TO JHHHA — 3TO
MHOXECTBO TOYeK.

Bee TOUKH OANHAKOBH, H OAHA TOUKA OT
Apyroft HuueM He OTHNUAETCH. A MMD JIHHUA
paasoobpaszen. [locMorpuTe Ha pucysok 1.1.

Puc. 1.2

Puc. 1.1 o. Tacwanns'd

Puc. 8

[TocmoTpuTe: yueOHbIN TeKCT MyHKTa «Pa3zHo00pa3HbIii MUP JTMHUI pa3ouT
Ha 3 (parmMeHTa, B KaXIOM U3 KOTOPBIX 3aKJIIOUYEH HEOOJbUION 3aKOHYECHHBIN
10 CMBICITY 010K MH(pOpMALIIH.

YuTaTh TEKCT 11€J1€CO00pa3HO MO (parMeHTam.

Oco00EeHHOCThIO JaHHBIX (PParMEHTOB ABJISIETCS TO, UYTO B HUX IPEICTABIICHA
Kak BepOanbHas uH(opmanus, Tak W rpadudeckas. Hamo HayuuTh ydamuxcs
NpaBUIbHO YUTaTh TAKOTO pOJa TEKCThl — MPHU YTEHUM OOpalaTh BHUMaHUE
Ha PUCYHKH: OCTAaHOBUTBHCS NPH BUJIE CCHUIKA HAa PUCYHOK, HANTH HA PUCYHKE BCE
OOBEKThI, YTO OMHCAHBl B TEKCTE, CONOCTABUTb X, ONpPENEIUTb, €CTh JH EIIe
M300paKEeHHSI WM MHasl HH(pOopMaus.

@®parmeHThl He o3ariaBieHbl. [loaToMy mocie Toro, kak (pparMeHT NPOUYUTaH,
PUCYHKH H3y4YEeHbI, MOXXHO 03arJlaBUTh (PparMeHThl, HAlpUMep, TaK: IEpPBbIi
dbparMeHT Ha3BaTh «YTO Takoe JUHUS», BTOPOM — «BuAbl JIMHUN», TpEeTUH —
«3aMKHYTBIE JIMHUW». DTO ITIOMOTAET «BBITALLUTEY «TJABHOE JIEHCTBYIOIIEE JULI0» —

OCHOBHOC€ ITOHATHUE, TJTIAaBHYIO MBICJIb, — C(l)OKYCI/IpOBaTB Ha HUX BHUMAHHUC yHaIlIUXCA.
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[Tocne kaxxaoro (parmMeHTa MPHUBOIATCS BONPOCHI M 3a/IaHUs, OTHOCSIIHECS
K 3TOMY (pparmMenTy. OHU MOTYT €I11e pa3 0TOCIIATh YICHHUKA K TEKCTY, 4YTOOBI 0OpaTHTh
€ro BHUMaHKE Ha BAXKHYIO JIETallb, KOTOPasi HE MPE/ICTaBJICHA B IBHOM BH/JIE, BEIPA3UTh
MBICJIb UHBIMH CJIOBAaMH, UCTIOIb30BATH HHBIE (POPMYITUPOBKH W MTOHSTHS.

[Ipoananu3upyem, HampuMep, BOIPOCH K MepBOMY (parMeHTy: TEPBBIA
BOIIPOC HANpPABJICH HAa aKTyaJM3allMI0 MaMsTH YYEHUKA U €ro IeOMETPUYECKUX
MPECTaBICHUM, BTOPOM BOMPOC — HA aKTyallM3alMi0 BOOOPaKEHUSI, aCCOIUAIIUA,
TPETHUil BOIIPOC — HA POPMUPOBAHUE KPUTHUECKOTO MBIIIICHHUS, TaK KaKk MOOYK1aeT
HE MPUHUMATh Ha BEPY, a MPOBEPATh U YOEKIAThbCAd camocTosATeNnbHO. Bee 310
MOMOTAeT BBISIBUTh HOBBIC JIETAJIM, CBOMCTBA WJIM CBSI3U, a B UTOre — IIyOxke U
IIPOYHEE OBJIA/IETh OHSITUEM.

N3ydarh 3TOT mMaTepual MOXKHO KaK Ha OJHOM YpOKE, TaK U Ha pa3HbIX,
BBIOpaB Il OpraHu3alu paboThl ¢ TEKCTOM Kak (poHTalIbHYIO0 (QopMmy, Tak U
WHIUBUIYAIbHYIO (B YaCTHOCTH, MOXXHO MPEIJIOKUTh TaKoW BHUJ pabOThl U

B Ka4€CTBC JOMAIIHECI O 3aI[aHI/ISI).

e Paccmompum Hanpaenenue «Paboma ¢ 3ad0aumeimu mamepuanramu

8 yueOHUKe».

3amaHusl PacloyioXKEeHbl, KaK TMpaBUjio, TMOcle TeKcTa maparpada, a ux
BBITIOJIHEHUE TIPETYCMOTPEHO TOJIBKO MOCIE U3YUYEHUS TEOPETUIECKOTO MaTepuara.

[Tpy BBIIOTHEHWH 3aJaHU y yY9eHHWKAa MOTYT BO3HHUKHYTH BOIIPOCHI WJIH
3arpynHeHus. Ho ecnu um xopoio mpopaboTaHa Teopwusi, TO OH BCETJa CMOXKET
CHOBa OOpaTUThCA K TpaBWIaM, pa3o0paHHBIM MpPUMEpPaM  BBITOJTHECHHUS
BBEIYKMCIICHUA WM peImIeHHus 3aaad. [Ipm 3ToM OHU yke OyIyT HaroOJHEHBI
COOCTBEHHBIMHU JCHCTBUSAMH YICHUKA, €T0 PA3MBITIUICHUSIMH.

Kax BoCmonib30BaThCsl TEKCTOM, €CJIM Pa300paHO HECKOIBKO MPUMEPOB WIIH
Pa3JIMYHBIX CITy4aeB?

[Ipountats pparmeHT maparpada.

[TpounTath HOPMYITUPOBKY OINPEACIICHHS, TPABUJIa UK CBOWCTBA.

Pazo0paTh pelieHrs aHaJoruyHOro NpuMepa B TeKCTe naparpada.

63



N Takum 06pa3oM BBHITIOTHUTH ONpPE/IETIEHHYI0 padoTy Mo 0oJiee TIIy0OOKOMY
U JICTATBHOMY TIOHUMAaHHIO TEKCTA.

Ecnu B cucteme ynpaxHeHUH yueOHHUKA MTPUBOJIATCS 00pa3Iibl BHITIOTHEHUS
JCHCTBHI, 3aIUCH OIEpalii WM PENIeHUs 3a7ad, TO ydYalluecs JIETKO CMOTYT
HAyYUTHCSI WX pa3doWparh W TEPEHOCHUTh STOT OOpa3ell Ha PEeIIeHHEe IPYTUX

IPUMEPOB.

PaccMOTpuM HECKOJIBKO BapHAaHTOB MCIIOJIB30BAHMS 00pa3loB U3 ydeOHHUKA

cepun «Chepo» (aBT. E.A. ByHuMoBu4 u 11p.).
Ilpumep 1. Yyamumcs npejiaraetcs 3aJaHue:

Hazosure uMcna cHavana B NopAjKke BO3PAcTAHUA, a NOTOM B nopsajkxe yOblBa-
HUA; B KAMJOM cly4ae 3alUIIUTe HeNo4YKy HepaBeHCTB:
a) 89, 61, 88, 49; 0) 576, 675, 568, 615.
Ofpasey. 3 <= 7 < 12 < 20; 20 = 12 = T = 3.
3anuchIBaTh YMCIA B TOPSIKE BO3pACTAHUSA YEPE3 3aMATYIO yUAIIUECs YMEIOT,

MOJKXHO 3aIIUCAaTb 3TO KC C HMCIIOJIb30BAHHCM 3HAKa CPABHCHHA, YTO M IIOKA3aHO

B 00pa3slie.

Ilpumep 2. B oOpasiie mokazaHo, KaK CJIeIyeT BBINOJHATH 3aJaHue, T. €.
MIOCJIEA0BATENBHOCTD JEUCTBUM, KOTOPBIE TPUBOJAT K OTBETY.

BripaszuTe npubIHMEHHO:

a) 19 MM B canTHMeTpAX r) 359 cm B genumMerTpax;
0) 28 cM B genumMerpax; n) 482 cm B MeTpax;
B) 423 cM B MeTpax; e) 5621 M B KUIOMeTpax.

Ofpaszey. Bripasum npudnumxénno 6789 M B xunomerpax. Tak wak 1 kM =
= 1000 m, To uncao 6789 Hano OKPYIIAUTE A0 Thica4d: 6789 m = T000 m = T kM.

Ilpumep 3. B »aTOM o0O0Opasie gaercs pernieHue, KOTOPOE COACPIKHUT

paccykJieHue, HaJo0 MPOYECTh U MOHSATH €r0 JIOTHKY:

BepHOo U paBeHCTBO:

15 _ 12 6 20 _30 gy 16 _ 24 ml2_ 2,
25 20 ° 28 36 28 42 ’ 27 56 °
4 6
Oofpasey. Bepuo n1H paBeHCTBO e ﬁ"
4 2 6 3 2 3 4 it
Pewenue. 6= 310 _5°3 7 5 3HAUMT, o F To. PaBencTBOo HEeBepHO.
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o Paccmompum nanpaenenue «Paboma ¢ oononnumenbHulMu Mamepuaiamu

8 yueOHUKe).

Kak mpaBuio, B y4yeOHHMKax MO MaTEMaTUKE JUIs ydalluxcs 5-ro Kiacca
MO’KHO BBIJICJIUTH CJIETYIOIINE TUIIBI JOMOJIHUTENBHBIX PYOPHK:

* Hcrtopuueckue cBeeHus

* 3aHMMATEIbHbIC 33]]a4U

e JIONOJIHUTENbHBIE TEMbI

Hcnonb30BaHne 3J1EMEHTOB UCTOPUHU B KYpCE MAaTEMAaTUKU JOHKHO MOMOYb
B OBJIQJICHUM COJEP>KAHMEM HM3y4aeMOro MaTepHalla U IOCIYKUTh PACUIMPEHUIO
MaTEMaTUYECKOro Kpyro3zopa ydamuxcs. B tadaune 6 npeacTaBaeHo COOTBETCTBUE
cCoJepKaHusl ydyeOHOro Kypca MaTeMaTHKM 5-TO Kjacca M COJAEepKaHUs
UCTOPUYECKUX MaTeprasioB. Eciin B ydyeOHMKE TaKMX MaTe€pHalioB HET, MOYKHO

MCIMOJI30BaTh JOMOJIHUTEIBHYIO JINTEPATYPY, TEKCTHI, 3aJaUH.

Tabruya 6
CooTBeTCTBHE COAEPKAHNS YIeOHOT0 Kypca MaTeMaTHKHU 5-T0 KJjacca
U CO/IePKAHUS HCTOPUYECKHUX MATEPHAJIOB
Cooepoicanue Cooepoicanue
yuebHo20 Kypca UCMOPUYECK020 Mamepuana
Harypansubie uncnam  O6o3Hauenue mudp B peBHeit Pycu.
HYJTb Hcropust hopMHUpOBaHUS MATEeMAaTHYECKHUX CHMBOJIOB.
Yucno Hynb. [103UIIMOHHBIE CHCTEMBI CUMCIICHUS.
Pumckas cucreMa CUUCIICHHUS. BaBunonckas
Hymepauusa.  Erumerckas — Hymepauusa.  [lecaTs
WHIYCCKHUX HHUP.
Pemero Opatocdena.
CoBeplleHHbIE YnCTa.

JpyXeCTBEHHBIE YHCIIa
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Cooeporcanue Cooeporcanue
YuebH020 Kypca ucmopu4ecko2o mamepuaia

Hpobu HcTopus nosBienus ApoOei.
OTKpbITHE NECATUYHBIX IPOOEH.

Hpoou B BaBunone, Erunre, Pume, Ha Pycu

Pemenne TekcTOBBIX JI. ®. Marnunkuii 1 ero KHUra «ApudMeTura.

3a1a4y Hctopus BOSHUKHOBEHHUSI THArPaMM

Harnmsnnasa reometpuss  Metpuueckast cucteMa Mep.

CTapI/IHHBIe PYCCKHUC MCPBI JJIMHBI

HNHTepec kK mpenaMeTy | MOTYyYEHHI0 HOBBIX 3HAHWH BBIPAOATHIBACTCS B TOM
cilydae, Korja MaTepuaibl HHTEPECHBI MO COJIEPKaHUI0, HAIIPUMEp, UHTEPECHbBIS
(bakTbl, HOBBIE CITIOCOOBI peIIeHNsI, HECTaHAAPTHHIE 3aJaUH.

Yyuteno HEOOXOIUMO OPraHU30BaTh MpoLEcC 00yYEeHUs TaKUM 00pa3oM,
YTOOBI KaXXJIbI YYEHUK MOT MPHUHATH AKTUBHOE YYacTHE B IMOJIYYEHUU HOBBIX
WCTOPUYECKUX 3HAHUM.

JUiss  3TOro  MOHO  HCNOJb30BaTh  cieayomue (opmbl  pabOTHI:
IBpUCTHYECKass Oecena, MpoOJIEeMHOE H3IIOKEHUE, HCCIeNIoBaTeNbckas pabora,
KEMC-METOJ, UCTOPUYECKUE DKCKYPChl, MATEMATHUYECKHE UTPhl U COPEBHOBAHUS,
peleHne NCTOPUYECKUX 3ajad, rpaduueckoe mpeacraBieHrne HoBoi nHpopmamu
(HarmpuMep, uHporpapuka).

PaboTe ¢ MOHATHAMH MOXET CIIYKUTh M TaKoe 3a/JlaHKe, KaK pa3rajbIBaHUeE
KPOCCBOP/Ia, TOCKOJIBKY 3/IECh MOXXHO aKIIEHTUPOBAThH BHUMAaHKE HAa TEPMUHE U €TO
MPOUCXOXKJICHUN, HA JETANSX TOHSATUS WIM HAa €ro 00OOIIECHWH, MPEICTaBUTH
uH(OPMAITUIO HETPAJAWIIMOHHO (HMCIONB30BaTh n300paxkeHus). Hampumep, mocie
pabotel ¢ MarepuamamMu «OT JIOKTEH M JaJoHEH K METPUUYECKOU CHCTEME»

JJI1 aKTUBHU3alluH 3HAaHUUM MOKHO HCII0JIb30BaTh KpOCCBOPA.
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KpoccBopa «OT JIOKTeH U JIAIOHEH K METPUYECKOM CHUCTEME)

6 8

1o copuzonmanu.
1. ITpucraBka cnoBa, koTopast o3HayaeT yeanueHnue B 1000 pa3.

2. Mepa nnvHbI:

3. Mepa anvHbI: ’L_‘{

R
\l‘

—_—

4. Mepa JUIUHBIL: -~

5. Ctpana, B KOTOpOI METPHYECKYIO CUCTEMY Mep Ha4yaId BBOIUTH ¢ KOoHIa XX B.

1o sepmukanu.

6. Mepa niuHbI:

7. 3TO CIOBO MPOUCXOAUT OT IPEUECKOTO CIIOBA «KMETPOHY.
8. Ctpana, B kotopoii B 1790 r. B HanimonansHoe coOpanue ObIIIO BHECEHO

MNpCaAJIOKCHUC O CO3JaHNN HOBOU CHUCTEMBI MCp.
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CamocrosiTenbHas padoTa yyaluxcs ¢ TaKOro pofa MaTepuanaMu MOXKET
COJEpKaTh TaKue d>K€ JTambl, Kak U B Ciydae pabOThl C TEOPETUUECCKUMHU
MaTepHaaMu.

B cucteMHoli paboTe ¢ TOMOIHUTEIBHBIMA MaTepHalaMi MOKHO IPUMEHSTh
TBOpUYECKHE PaOOTHI, MPOCKTHYIO AESATEIBHOCTh, UTPOBBIC TEXHOIOTHH.

B TekcTax MOXKET coJiepKaTbCsl He TOJIbKO MaTeMaTudeckast ”HpopMalus, HO
U uHpopManus U3 APyrux cdep NeATeabHOCTH denoBeka. Hampumep, B ogHOM
U3 yueOHUKOB B pyOpuke «lcropudeckne CBeIEHUS» MOXKHO HAaWTH TEKCT

O MPUMEHEHUH ApoOeil B My3bIKE.

OEUM M3 TIPHMEpPOB NMPAKTHUYECKOrO NMPHMEHeHWs Apobei Moker
CIHIYIKHUTHL HOTHasi 3alHMCh B MYShIKe. 3}!(‘.(7[; (t)lil('l‘HqQCKH HenoJbayercst

NOHSATHe APOOH M Jla’ke CJOMKeHHe Apodeit. Tak, MIUTENLHOCTH IOJO-

1 z 1
BHHHEIE, YeTBePTHLIEe W BOCBMEIE COOTBeTCTBYIOT JApobaM —, —, —

2" 4" B
- Y.
a cxeMma JumATennHOCTeH (pHe. 175) cooTBeTcTBYET CYMMAaM 2 =7 + T
1 1 1
—-—= -t
4 8 B8
Cxema AU TeJIBHOCTEH
J — MONOBUHHASA J J
J— YeTBepTHaA F 6
/ \ \
i }— BOCHMAaA J\ J\
Puc. 175 ) I
Puc. 9

OTOT TEKCT MOXKET CTaThb OCHOBOM [JIsi BBIMOJHEHUS MPOEKTHOW pPabOThI
no reMe «MaTtematuka B My3blKe». OTO OyleT MHTEPECHO YydalluMcs,
OOy4aromMMCsi My3bIKE, BO3MOXHO, OHHU CMOTYT BBINOJHATH POJIb 3KCIEPTOB
o MaHHoW Teme. B moboM cimydae, Hamo BHHUMATEIBHO pa3o0parh Bce

0003Ha4YEeHU.
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IToaBenem urorn

1. CmbICcTIOBOE UTEHHE — OJIUH U3 BAXKHEHIIINX METANPEIMETHBIX pe3yIbTaTOB
oOyueHusi, BKJIag B ero (opmMupoBaHHE AOKEH BHOCUTHCA U TPU H3YyYCHUH
yuebHoro npenmera «Matemaruka». Takum o6pazom, GopMHpPOBaHHE CMBICIOBOTO
YTeHMSI — 3aj]aua, CTOSIIAs U Mepe]l yYuTeJIeM MaTeMaTHKH.

2. MaTtemaTuyeckre TeKCThl UMEIOT CBOIO crielu(uKy, 0OyCIOBICHHYIO KaK
OCOOCHHOCTSIMH CcaMOil Hay4yHOW oOjacTh, Tak W y4eOHOro mpeamerta. Takue
cnenu@uueckue OCOOCHHOCTH, KaKk aOCTpakTHOCTh TIOHATUH, JIOTUYECKas
CTPOTrOCTb TOCTPOCHHUSI BBIBOJIOB U JIOKA3aTeNIbCTB, OOOCHOBAHHOCTH PEIICHUH,
UCIIOJIb30BaHUE MATEMAaTUYECKOTO SI3bIKa U CUMBOJIMKH, TPAPUKOB U YEPTEXKEH,
CTPYKTYPUPOBAHHOCTh M3JIOKEHHUSI M MPEACTaBICHUS HH(POpMaLuu, TpeOyroT
0Cc000ro MEeAarornyeckoro BHUMAHHUS CO CTOPOHBI YUWTENs, MCIIOIb30BAHMS
IPUEMOB U METOAMK (POPMUPOBAHMSI MATEMATUYECKOM YU TATENbCKON TPAMOTHOCTH.

3. OCHOBHBIM HOCHUTENEM yYEOHBIX MAaTEeMAaTHYECKUX TEKCTOB Ui YUCHHUKA
SBIISIETCSl YUEOHUK MATEeMAaTHUKH, TO3TOMY (DOPMHUpPOBAHUE Yy yUaIINXCSd YMEHHUHA U
HABBIKOB pa0OTHI C YUEOHUKOM HEOOXOAMMO 3aKiaJblBaTh, HAUMHAA C 5-TO Kilacca.
[Tpu 3TOM BaxkHO, 4TOOBI CUCTEMa 3aJ]aHHii Ha pabOTy ¢ TEKCTOM BKJIIOYAJIa 3a1aHuUs
TpeX TPYIIIL:

1) Ha oOmiee MOHMMaHWUE TEKCTa W OPUEHTALMIO B TEKCTE, a TaKKe
(bopMynupoBaHUE NPSIMBIX BHIBOJOB U 3aKIIIOUEHU;

2) HA  MHTEPIPETAIlMI0  MPEICTABJICHHOW B  TEeKCTe  HMH(OpMAIUH,
dbopMyIMpOBaHKE Ha €€ OCHOBE CIIOKHBIX BBIBOJIOB U 000OIICHHI;

3) Ha UCTOJIb30BaHNE UHPOPMAIIMU U3 TEKCTA JUIS PEIICHHS 3a/1a4, B TEKCTE
HE OINUCAHHbIX.

Cucremnas pabota 1o (HOPMUPOBAHMIO YMEHUH U HaBBIKOB pPaOOTHI
yUalXxcs ¢ y4eOHMKOM CTPOUTCS 10 Y€THIPEM OCHOBHBIM HAIIPABICHUSM:

1) 3HAKOMCTBO C Yy4YeOHHMKOM U pPETyJISIPHOE HCIOJIb30BAHUE CHUCTEMBI
HaBHUTralMy y4eOHUKa;

2) paboTa ¢ TCOPETHYSCKUM MaTEPHUATIOM;

3) paboTa ¢ 3aJa4HBIM MaTepPHAIIOM;

4) paboTa ¢ JOIMOJHUATEIBHBIMU MaTEPUATIaAMH.
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2.2. ®opmupoBanue pyHKIHOHAJIBHON MaTeMaTH4YeCKOH I'PAMOTHOCTH

NATURKJIACCHUKOB IIPH U3YICHUHU TEMBI «HaTypaJIBHLIe YHUCJIA»

2.2.1. llnanupyemble pe3yabTaThl 00yueHusi TeMe « HartypanabHble ynciiay

®denepalibHbIN TOCY1apCTBEHHBIM 00pa30BaTENbHbBINA CTAHIAPT OCHOBHOTO
obmero oOpa3oBaHUs BBIIBUTAECT TPeOOBaHUS, KaKk OBLIO OTMEUEHO BBIIIE,
B HanpaBJICHUU JTUYHOCTHOTO Pa3BUTHS yHaIllUXCS, K METAlIPEAMETHBIM, B TOM
Yyuclie K YHUBEPCAJbHBIM, YUeOHBIM JeicTBUsAM (Hanee — YY) u npeamMeTHbIM
pe3yiabTaraM  OOydYeHHMsT  WIKOJBHOTO  Kypca  marematuku.  OpHoH
U3 OCOOEHHOCTEW pe3yJbTaTOB OOYy4YeHUs MaTeMaTUKE, COOTBETCTBYIOLIEH
OI'OC OOO wu mnpumepHbIM paboyuM MporpaMMaM OCHOBHOTO OOIIEro
oOpa3oBaHUs MO0 MaTEMaTHKE 0A30BOT0 U YIiyOJIE€HHOTI'O YPOBHEH, ABISETCA UX
opueHTalnus Ha  ¢opMupoBaHHE  (PYHKIMOHAIBHOM  MaTEeMaTHUYECKOM
rPAaMOTHOCTU MPU H3YYECHUU IIKOJBHOIO Kypca MaTeMaTHUKH, a 3HAYUT, U
YHUCJIOBOW COJEPKATEIBHON JTUHUM.

UucnoBasi coaepkarelibHasi JIMHUSL SIBJISIETCS. OJTHOW W3 OCHOBHBIX JIMHUU
Kypca MaTeéMaTUKH OCHOBHOM IIKOJIbI, a MIOHATHE «HATYPAJIbHOE YHCIIO» — OJHUM
U3 LIEHTPAJIbHBIX MATEMAaTHYECKUX MOHATUN, 00€CTIEUMBAIOIINX MPEEMCTBEHHOCTD
U TIEPCIIEKTUBHOCTh MATEMATHYECKOro OO0pa30BaHUS ydallUXCs. IJTO TOHSTHE
ABJISIETCA «SIPOM» MHOKECTBA YMCEIl, YTO AKIEHTUPYET BAKHOCTh U3YUEHUS TEMBbI
«HarypanpHble uncna. J[encTBus ¢ HaTypaJIbHBIMUA YUCIaAMID).

TeMaTuueckuM IUIAaHUPOBAHUEM paboueil MporpaMMbl MO MaTeMaTUKE
Ha U3y4eHHE HDTOMl TeMbl OTBOAMTCSA 43 yaca. OCHOBHOE COJIEp)KAHUE TEMBI
o0ecrieunBaeT JOCTHKEHUE TPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB OCBOCHHS
TeMbI (M. TabuIty 7).

Opranmzarusi HW3y4eHHs OOYYaIOUUMHUCA OJTOW TEMbl JODKHA OBIThH
HalpaBjeHa HE TOJIbKO Ha TPHOOpPETeHHE WMH MPEAMETHBIX 3HAHUW, HO M

obecrnieunBaTh (POPMHUPOBAHUE METAMPEAMETHBIX Pe3yJbTaTOB, CIOCOOCTBOBATH
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JOCTHKCHHUIO e

dbopmupoBaHus  (PYHKIITMOHAIBHOW  MaTEMaTUYECKON

IPAMOTHOCTH, KOTOpasl SABJISIETCS OAHOW W3 MNPUOPUTETHBIX IeNel o0ydeHus

MaTeMaTHKe B 5—6-X KJraccax.

Tabruya 7

TemaTnueckoe IJIAHUPOBAHME 110 TEME

«HaTtypajabHblie ynciaa. eiicTBUS ¢ HATYPAJbHBIMHU YUCIAMID)

HarypanbHbie
qHUCIIa.

JlenicTBus

C HATypaJIbHBIMU

quciaMH,

43 4

OcHogHoe cooepaicanue membl

[ecatnunas cucrema CcUMCleHUSA. Psan  HaTypajdbHBIX
yucen. Hatypanbenslii psig. Yucno 0. HatypanbHble uncna
Ha KOOpAMHATHOW mpsiMoil. CpaBHEHHE, OKpYIJIEHUE
HaTypaJbHbIX YHCEIL.

Apudmernueckue JCHCTBUS C HATypaJbHBIMU YHUCIAMH.
CBolicTBa HyJI IIPU CJIOKEHWU M YMHOKEHHH, CBOMCTBA
€OUHULBl TIpU  yMHOXeHHH. llepemecTurensHOoe W
COYETATENILHOE CBOMCTBA CIIOKEHUS M YMHOXKECHUSA,
pacIpeneaIuTeIbHOE CBOMCTBO YMHOKEHHS.

Jenurenn W KpaTHbIE 4MCHA, PAa3JIO0KEHUE YHUCIA
Ha MHOXUTenn. Jlenenme c¢ ocratrkom. IIpocteie wu
cocTaBHble uncia. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9.
Crenenp ¢ HaTypaJIbHBIM NTOKA3aTEIIEM.

UucnoBele BBIpaXXEHUS, NOPSIAOK AeucTBUU. Pemenue
TEKCTOBBIX 3a/Jay Ha BCE apU(PMETHUECKHUE ACHUCTBUSA,

Ha ABMIKCHUC U ITOKYIIKH

[Tonsitne «hyHKIMOHATBHAS TPAMOTHOCTHY», BO3HUKIIIEE O0Jiee IMOTyBeKa

Haszaqa, BKIOYaJIo

0a3oBEIC YMCHHUA  CUCTA, KOTOPBLIC MOXKXHO OTHCCTH

K (YHKIIMOHAJIbBHOM MAaTeMaTH4eCKOW TIpaMOTHOCTH TOTO YPOBHSI pa3BUTHS
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oO0I1IeCcTBa, MPH PEIICHUN YeIOBEKOM MPOCTEUIINX 3a/1a4, CBSI3aHHBIX C €T0 OBITOM.
Cerogust moj (PyHKIMOHAIBHOM MaTeMaTHYECKOW TPaMOTHOCTHIO TMOHUMAETCS
CHOCOOHOCTh OO0ydYaroImMXcsi Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUA U
BBIMTYCKHUKOB UCTIOJIb30BaTh MPHOOPETEHHBIEC PEIMETHBIE TEOPETUUECKIE 3HAHNUS,
copMUPOBAaHHBIE YMEHHUS M HABBIKU JJIS1 PELICHUS Pa3TUYHbIX yU4eOHBIX 33134 U
npo0JieM peasIbHBIX KU3HEHHBIX CUTYyalluid, B TOM YHCII€ U HECTAHAAPTHBIX, T. €.
3ajlau Pa3MYHbIX cep AATEeIbHOCTH. B CBA3M ¢ 3TUM MOSIBIIAIOTCS CIIEAYIOLINE
BOITPOCBI.

— Y10 M3 IpencTaBICHHOrO coaepkaHus Tembl «HaTypanbHble uwucia.
JleficTBUS € HATypaJbHBIMU YHCIIAMHU» AKTyaJlbHO 1 (POPMHUPOBAHUSA
(YyHKIHMOHAIBHOM TPaMOTHOCTH?

— ®opmupoBaHNe KakKUX KOMIIOHEHTOB (DYHKIIMOHAJIBHOM MaTeMaTH4eCKOU
TPaMOTHOCTH MOKET OPraHU30BaTh YUUTENb [IPU U3YYEHUU ITOU TEMBI?

HaunOonee akTyaabHBIM SIBISIETCS BOCHPHUSTHE TMOHATHUS «HATYpajJbHOE
YUCJI0» W €ro HCIIOJIb30BaHUE IIPU PELICHUM PA3IUYHBIX 3a/1a4, HalIpumep,
WCIIOJIb30BAaHUE HATYpPAJbHBIX YUCEN AJII HyMepaluu, 0003HAaYeHUs KOJINYECTBa
NPEIMETOB WM OOBEKTOB; CPAaBHEHHUS W OKpPYIJICHHS HATypalbHBIX YHCEIl,
NPUKUJKH pe3ysibTaTa IPH OLEHUBAHUM KOJIMYECTBA, JUIMHBI, MACChl, BPEMEHHU WIIN
CTOMMOCTH; PEUIEHU 3aa4 Ha JBUKECHHUE U MIOKYTIKH.

Takum oOpazom, npu uzydeHuu TeMbl «HatypanbHble yncia» HE0O0X0aUMO
OpPraHH30BaTh AESATEILHOCTh MATUKIACCHUKOB, HAIIPABJICHHYIO Ha (OPMHUpPOBAHUE
TaKUX KOMIIOHEHTOB (DYHKIIMOHAJIBHON MaTeMaTH4eCKOi rpaMOTHOCTH, KakK:

— YMEHUE PACIIO3HABATh IPOSIBIICHHUS TOHATUS «HATYPAIbHOE YHCIIO»
B PEAIbHBIX )KM3HEHHBIX CUTYAlLUX;

— FOTOBHOCTbH pelIaTh pa3uvHble YYeOHO-TIO3HABATENbHBIC 3a/1a4H, 3a1aHUs
U TMpOOJIEMbI, CBSI3aHHBIE C pEAJbHBIMU KU3HEHHBIMU CHUTYaLUSIMH, OMNEpUPYs

MOHATHCM «HATYPAJIBbHOC YUCJIO»,

72



— YMEHHS IPUMEHSTh apu(METUUECKIE CHUCTBUS C HATYPAITBHBIMU YHCIAMH,
MEPEMECTUTEILHOE U COYETATEIbHOE CBOMCTBA CIIOXKEHUS U YMHOXKEHUS,
pacrpenenuTeNbHOE  CBOMCTBO ~ YMHOMKEHMS 11 PEIICHUS  MPAKTHUKO-
OPUEHTUPOBAHHBIX 337144,

— YMEHHUS CO3/1aBaTh MPOCTEUIIIME MAaTEeMaTUYECKUE MOJCNIH, MPUMEHSIS
OCBOEHHBIN NIpHU U3ydeHuu TeMbl «HaTypanbHble 4nCia» MaTEMaTUUECKUI armapar
TSl pELICHUs] TPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4, UHTEPIPETUPOBATH U OLICHUBATH
MOJTYYEHHBIC PE3YIIbTATHI.

B npouecce nzydeHus TeMbl BbIIEIMM TPYU OCHOBHBIX 3Tama:

1) nmpuoOpeTeHne MPeIMETHBIX 3HAHUH, COOTBETCTBYIONIUX TEME;

2) IpUMEHEHUE TPEAMETHBIX 3HAHHUI TTPH BBHITIOJHECHUH 3/ 1aHUM;

3) KOHTPOJIb PE3yIbTATOB OOYUCHHUS TEME.

OpueHTUpYySICb Ha BBIACICHHBIE JTalbl, BBIIBUM OCHOBHBIE BHU/IbI
JESATCIIBHOCTH ydanuxcs (cM. Tadnuiy 8).

B pamkax nmepBoro 0CHOBHOIO 3Tarna NPOUCXOIUT LEJIENOJIAraHue N3YUEHHS
TeMbl, TNPUOOPETCHUE TPEIMETHBIX 3HAHUM W yMEHUM U QPOpMUPOBAHUE
MO3HABATEIbHBIX YHHUBEpCAIbHBIX y4yeOHbIXx nevictBuil (IIY]]). Tak kak Tema
«HatypanbHble yucina» — mepBas B Kypce MaT€MAaTUKHM OCHOBHOW IIKOJIBI, TO
YUYUTENb MPU U3YYEHUH ITOM TEeMbl HauMHAEeT (POPMUPOBAHHUE y OOYyUaIOIIUXCS
FOTOBHOCTU K CaMOCTOSATEILHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO y4e€OHOM
NEATeNIbHOCTH, YMEHHUS TIOCTPOCHHUSI HWHIMBUAYaJIbHOW 0Opa3oBaTeIbHOU
TpaekTopuu. Ha nepBom ypoke B 5-M Kiiacce yUUTEIb OPraHU3YET LieJienoiaraHue
B HallpaBJICHUU YPOBHS M3Y4YEHUS MATEMAaTHKHU, YUYHUTBHIBAIOIIEEC JIUYHOCTHBHIC
JKEJIaHUS W TOTPEOHOCTH. YdYamuecs Moji PyKOBOJCTBOM YUHTENs OIEHHUBAIOT,
OMHPAsICh HA CBOU OMBIT, YDOBEHb MPUOOPETEHHBIX B HAYAIIHHOM IIKOJIC 3HAHUHN U
cOOPMHUPOBAHHBIX YMEHUM UX NOPUMEHEHHUsA. 3aTeM YyudHuTeldb, CO3/1aBas
npoOJIEeMHBIE CUTYaIllH, OPTaHU3YET aKTUBHOE IIEJIETIONIaraHue NU3YYCHUSI TEMBI.

OH pYKOBOIUT MAESATEILHOCTHIO YYAIIMXCS MPH pa3pelieHuu MpoOJeMbl H
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nocTaHoBKe wLenu. [lox pyKoBOACTBOM y4MTENS MATHUKIACCHUKU aHAIU3HPYIOT
YPOBHU H3YYEHHUSA TEMBbI, CONOCTABISIOT MX CO CBOMMH MLEISIMU H3YYEHHUS
MAaT€MaTUKHA U CTaBAT WHAWBUIyaJIbHBIC LIEIM U3YYEHUS TEMBbI UY€pe3 YPOBHHU €€
uzyuyenus. Ha atom sTane opraHu3yercs npuoOpeTeHHne (OTKPBITUE) YUaIUMHUCS
TEOPETUYECKUX 3HAHUW 1O Teme U (OpPMHpPOBAHHE B TIEPBYIO OUYEpElb
NO3HABATEJIbHBIX YHHUBEPCAJIBHBIX YYEOHBIX JCHCTBUH C MCIHOJb30BaAHUEM
CPEACTB, COOTBETCTBYIOIUX TEME.

Ha BTOpOM OCHOBHOM 3Tane TEOPETUUECKNE 3HAHUSI BKJIFOYAIOTCS B CUCTEMY
3HaHWM  ydamuxcsi, npojaobkaercss  QopmupoBanue IIYV]I, mnpoucxomut
dbopMHpOBaHHE W  NPUMEHEHUE  PETYISATUBHBIX M  KOMMYHHMKAaTHUBHBIX
yHUBepcanbHbIX yueOHbIx nedctBuid (PYl, KY/[). Ha stom sTane yuwurens
OpraHM3yeT JEeATEIbHOCTh Y4YalllUXCsl, HalpaBICHHYI0O Ha (QOpMHUpPOBaHUE
(YyHKIHMOHAJIBHOM MaTeMaTHYe€CKOM rPaMOTHOCTH.

JIns opraHu3anyy JEATEIBHOCTH HA JTOM JTalle YYUTENb HCIOIb3YET
CUCTEMY 3aJIaHHH, B KOTOPYIO BXOJAT HE TOJBKO MAaTEeMaTHYECKHE 3aJadd, HO U
y4eOHO-TIO3HABATENbHbIE, M 3a/laHUs, CBSI3aHHBIE C PEATBbHBIMU KU3HEHHBIMU
cuTyauusMu. TakKe Ha OTOM JTalle YYWUTENb C TOMOIIBI CIENUAIBHO
CKOHCTPYUPOBAHHBIX WJM NOJOOpaHHBIX 33JaHUA  MOXKET OpraHU30BaTh
dbopmupoBaHre (YHKIMOHATBHOM MaTEeMaTUYeCKOW TI'PaMOTHOCTH B €JIMHCTBE
¢ (OopMHPOBAHUEM MPEIMETHBIX, METANPEAMETHBIX WU JIUYHOCTHBIX PE3YyJIbTaTOB
0OyYeHUS 110 TeME.

OTtmetnM, 4YTO B LeJIOM Impouecc GOpMUPOBaHUSA (DPYHKIHMOHAIBHOM
MaTE€MaTUYECKOM IPaMOTHOCTH CIIOCOOCTBYET Pa3BUTHIO IEHHOCTHOTO OTHOIIEHUS
K MaTeMaTHYECKUM 3HaHUAM, B YACTHOCTH TeMbl «HaTypasbHble 4MCiIa», Tak Kak
BOTOM MpOLECCE Mepel Y4YalulUMUCS PACKpPBIBAETCA 3HAYUMOCTh TEMBI
JUISl IPAKTUYECKOM JKU3HHU. OTOT IIPOLIECC — CBOETO pOJa OTBET Ha BOMNPOC
ydamuxcs: «A 3a4eM HaMm HyXXHa mMaremartuka?» Tema, cB3aHHas C W3yYEHUEM

HATypaJIbHBIX YUCEJI, COJICPKUT MaTEpUall, KOTOPBIM U3ydasiCs B HAYaJIbHOW LIKOJIE,
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a B 5-M KiIacce OH IOBTOPSAETCS, IO3TOMY pEUIEHUE 3aJad, CBS3aHHBIX
¢ QYHKIIMOHATBHON TPaMOTHOCTBIO, PA3HOOOPA3UT EATEIBHOCTh YUAIIUXCS U TEM
cCaMbIM CIIOCOOCTBYET MOBBIIICHUIO MOTUBAIUHU K U3YUYEHUIO MaTEMaTHKU.

Ha TperbeM OCHOBHOM 3Tamne y4UTENlb OPraHU3YyeT HE TOJIBKO KOHTPOJb U
KOPPEKIIUIO MPEIMETHBIX 3HaHW, HO ¥ MOHMTOPHHI Ipolecca (popMUpOBaHUS
YHHUBEpPCAJIbHBIX Y4YEOHBIX JAEUCTBUA M (PYHKIIMOHAIBHOW MaTeMaTH4eCKOU
TPAMOTHOCTH.

IIpu n3yyeHuun TeMbl BDEMEHHBIE TPAHUILIBI BBIJIETIEHHBIX 3TAIIOB TUHAMUAYHBI.
310 0OYCIIOBIEHO COAECpKAHUEM TEMbl M OOJIBIIUM KOJUYECTBOM YaCOB,
OTBOJIMMBIX Ha ee u3yuyeHue. Takum oOpa3zoM, 3Tarbl HHTETPUPYIOT MEXAY COO0M
B 3aBUCMMOCTH OT BHJIa BBIIOJIHAEMOW YYAIIUMHCS JAESITEIbHOCTH, KOTOPYIO
OpraHU3yeT YYUTENb.

KoHkpeTnsupyeM OCHOBHBIE BU[bI JEATEIBHOCTH YYaIUXCS MO YPOBHSIM
yepe3 ydyeOHble ACHCTBUS MPU PEIICHUH Pa3IMYHbIX 337ad (cM. Tabauny 8). 910
OyzaeT cBoeoOpa3HOM OpHeHTaluel Ul YUUTENS B UCIOJIb30BAaHNUU JJUYHOCTHOTO U
1 pepeHInpOBaHHOTO MTOAXO0A0B K OpraHU3aluy 00yueHus TeMe U 00ecreyeHueM
MPOIEIEBTUKN MPEIMETHOTO HM3Yy4YEeHHs Ha 0a30BOM M YINIyOJIEHHOM YpPOBHSX
¢ 7-ro Kiacca.

IlepBblii  ypOBEHb XapaKTEPU3YETCA BBIIOJIHEHUEM PENPONYKTHBHOM
NEeATEIbHOCTH NPHU PEIICHUH JTOCTATOYHO MPOCTBIX OJHOTHUIHBIX 3a/1ay 0a30BOI0
(1-ro) ypoBHs cinoxHOocTH. Ha BTOpPOM ypOBHE ydalluecs BBIMOJHSIOT
OPOAYKTUBHYIO JI€ATEIbHOCTh, PEIIAIOT 3a/ladyd MOBBIIIEHHOTO (2-T0) YpOBHS
CIIOHOCTH. XapaKTePUCTUUYECKON OCOOEHHOCTBIO TPETHETO YPOBHS SIBISETCS
IBPUCTHYECKAsI JEATEIBHOCTb, BBINOJIHEHUE KOTOPON HANpaBIEHO HA pELICHUE
3a/1a4 BBICOKOTrO (3-TO) YPOBHS CIOXHOCTH WJIM 33/lad, B KOTOPBIX OMHCHIBAETCS
paHee Heu3BecTHasi cutTyalus. Ha Bcex ypoBHSIX MOXHO HCIOJIb30BaTh 3aJauyd

B HarpaBJeHUU GOPMHUPOBAHUS (PYHKITMOHATILHON MAaTEMAaTHYECKON TPAMOTHOCTH.
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Tabruya 8

OcHOBHBIE BH/IbI IEATEJILHOCTH 00y4alomuXcs NpH udydennu tembl «HatypaabHble ynciaay

0606w ennbvll

8UO0 dessmelbHOCmU

Llenenonaranue

HU3Yy4YCHUS TCMBI

[IpuoGperenue u
dbopmuposanue 13
o Teme u I1Y ]

Vuebuwvie oeticmsus odbyuarowuxcs, xapakmepuszyrouue 0CHOBHblE 8UObL 0esAmMeNbHOCIU

Ilepsviii yposeHs

Bmopoii yposenw

Tpemuii yposers

HOII PYKOBOACTBOM YYHUTCIIA 06yt1a101unec;1 AHAJIIM3UPYIOT YPOBHHU H3YUCHHUA TCMBbI «HaTypaﬂLHBIG

YKClia», COIMOCTABJIAIOT UX CO CBOUMMMU LECIIAAMHU U3YUYCHUSA MATCMATUKN U CTABAT HHANBUAYAJIbHYTO LCJIb

HU3YyUCHUS TCMbI UCPC3 YPOBCHL €C U3YUCHUA

Yurare YU, cpaBHUBaTH €€
¢ uH(opMaIHeit TOTOBBIX
UH(POPMAITMOHHBIX CXEM H
TaOIuIl. 3aIUChIBATh
HaTypaJbHbIC YNCIA,
00CYXJ1aTh MPEJIOKCHHBIC
CIIOCOOBI UX
YIOPSTI0YMBAHHUSL.
CpaBHHBATh BBINOJHCHHBIC

npeoOpa3oBaHUsl BRIPAKECHUIN

AnanmuzupoBath YU no teme,
BBISIBJIATH CBSI3U MEXKTY
IIOHATHSMH 110 TEME,
XapaKTEepU30BaTh CBSI3U
TTOHSITUI M COCTABIIATD
UH()OPMAITMOHHBIE CXEMBI.
AHaIM3UpOBATh YKCIIA U
CIOCOOBI UX YMOPSI0YMBAHMUS.
HccnenoBath cBoiicTBa uncen 0

u | npu crnoxennn

AHaNIN3UpoOBaTh U CPABHUBATH
YU u3 pa3HbIX HCTOYHHUKOB,
00606mate YU u coctaBisiTh
WHTEJJIEKTYaJIbHbIE KapThl.
AHanu3upoBaTh YNCIIA U
IpeuIaraTh CriocoObl UX
yrnopsitourBanus. MccnenoBarh
YUCJIOBOU PSIT U BBISIBIISITD
CBOWCTBA HATYPAJIBHOIO psija.

BrisaBisaTE B3aMMOCBSI3b MCKOY

76



0606w ennbvll
8UO0 dessmellbHOCmU

[Tpumenenue 113

o teme u I1Y ]

Vuebuwvie oeticmsus odbyuarowuxcs, xapakmepuszyrouue 0CHOBHblE 8UObL 0esmMeNbHOCIU

Ilepsviu yposenw
U BBISIBIISITh BOBMOXHOCTD
BBITIOJTHEHUS aHAJIOTUYHBIX

NeUCTBUN

3naem:

— OTpe/eICHUE TIOHATHS
«HATYypaJIbHBIC YHCIIAY,
cBoiicTBa uncen O u 1

IIPY CIIOKCHUH U
YMHOKEHHH;

— (hOpMYJIMPOBKHU CBOUCTB
apuPMETUICCKUX JICHCTBUM.
Ymeem:

— pacro3HaBaTh HATypaJIbHBIC
YHUCJa; YATATh U 3aMHUCHIBATH

UX; u300paxaTh

Bmopotii yposenw
Y YMHOX€HUU. JloKka3bpIBaTh
HEKOTOpBIE CBOMCTBA
apudmeTnyecKux

JIEUCTBUN

3Haem.

— CBOWCTBA HATYypAJIBHOIO psiAa,
cBoiicTBa uncen 0 u 1

IIPU CJII0KEHUH U YMHOKECHUH,
— CBOICTBa aprU(PMETUUECKUX
JICUCTBUU,

— TIpaBUJIa OKPYTJICHUS
HATypaJIbHBIX YUCET.

Ymeem:

— BBITIOJIHATH apupmeTndeckue
IIEWCTBUSA CO CKOOKaMU,

— HUCIIOJIB30BAaThb

Tpemuii yposens
CBOMCTBaMHU apu(hMETUYECKHUX

NEUCTBUU

3naem:

— MpaBuJIa MpeoOpa3OBaHUS

YU CIIOBBIX BBIPAKECHUN

Ha OCHOBE CBOMCTB
apupMeTHIECKUX JEeHCTBUM.
Ymeem:

— UCCIIeIOBATh YHUCIIOBBIE
3aKOHOMEPHOCTH, BBIIBUTATh U
00OCHOBBIBATH TMIIOTE3HI,
dhopmynupoBaTh 0000IICHUS U
BBIBOJIBI 10 pe3yJIbTaTaM

IMPOBCACHHOI'O



0606w ennbvll
8UO0 dessmellbHOCmU

Vuebuwvie oeticmsus odbyuarowuxcs, xapakmepuszyrouue 0CHOBHblE 8UObL 0esmMeNbHOCIU

Ilepsviu yposenw
KOOPJAMHATHYIO MPSAMYIO U
OTM€YaTh HA HEH YHCIIA,

— BBITIOJTHSATD
apupMeTHIECKUE eUCTBUS
0e3 CKOOOK;

— ACTO0JIb30BaTh
MEePEMECTUTEIHLHOE U
COYETATEIbHOE CBOMCTBA
CJIOKEHUSI 1 YMHOKCHMUSI.
Pewenue 3a0au:

— pemaTh 3a1a4u 6a30BOTO

YPOBHSI CII0KHOCTH

apu(pMETUYECKUM CIIOCOOOM:

CpaBHUBATH 33J1a4y,
MPEII0KEHHYIO

I pCIICHMA,

Bmopotii yposenw
IIPU BBIYUCIICHUSX
pacnpeaenuTeIbHOE CBOMCTBO
YMHO>KEHUS,
— GOpMYIMPOBATH U IPUMEHSTH
MpaBuiia Mpeoopa3oBaHus
YHUCJIOBBIX BBIPAXKEHUHN
Ha OCHOBE CBOWCTB
apu(pMETUIECKUX JTCUCTBUM.
Pewenue 3a0au:
— pemaTh 3a/1a4u TMOBBIIIEHHOTO
YPOBHSI CII0)KHOCTH
apu(pMETUYECKUM CIIOCOOOM,
UCIIOJIB3YSI 3aBUCHMOCTH MEKITY
BEITMYMHAMH (CKOPOCTH, BpEMs,
paccTosiHKe; 1IeHa, KOJINYEeCTBO,

CTOUMOCTb U JIp.):

Tpemuii yposens
HCCIICIOBAHNS,
— IOKa3bIBaTh CBOMCTBA
apu(METHICCKUX JCHCTBHIM,
— MPUKUABIBATH PE3YIbTAT
JICUCTBUH.
Pewenue 3aoau.
— pelIarh 3a1a4v BEICOKOTO
YPOBHSI CIIOKHOCTH:
aHAJIM3UPOBATh U OCMBICIIUBATH
TEKCT 3aJ1a4d, COJCPIKAIIHI
HEO0O0XO0IMMYI0 HH(OPMAIIUIO
JUISl pEIICHUSI B HESIBHOM BU/IC;
BBISIBJISITH U3BECTHBIC TAHHBIC U
JTaHHBIE, HCOOXOAUMBIE IS
BBITIOJTHEHUS TPEOOBaHMS,

OCYHICCTBJIATH ITOHUCK



0606w ennbvll
8UO0 dessmellbHOCmU

Vuebuwvie oeticmsus odbyuarowuxcs, xapakmepuszyrouue 0CHOBHblE 8UObL 0esmMeNbHOCIU

Ilepsviu yposenw
C OJTHOTUITHBIMU U BBISIBIIATD
UX aHAJIOTUYHOCTb;
CpaBHUBATDH PEIICHHUS
OJTHOTUITHBIX 3314 U
BBISIBJISITH BO3MOXXHOCTh
nepeHoca crnocoda penieHus
Ha UCXOJHYIO 3a7a4y;
NEPEBOAUTH TEKCTOBOE
pa3BEepHYTOE YCIOBUE
B KpPaTKoE;
pelaTh UCXOAHYIO 3a/1auy
1o oOpasity (3TajaoHy),
nepeHocst crnocod penieHus,
WIH C UCTIOJIb30BaHUEM

MIpEAIIUCaHUN

Bmopotii yposenw
aHAJIM3UPOBATh U OCMBICIIMBATh
TEKCT 3aJ]a41, COACPHKAIIHUN BCIO
HEOOXOUMYIO HH(OpMAIIHIO
JUTSI pEIIICHUS B SBHOM BH/IC;
M3BJIEKaTh HEOOXOIUMYIO
uHGOPMAITUIO IS pEIICHUS
3aauu, nepe@opMyIupoBaTh
yCIIOBUE U MOJEINPOBATH €r0
B BUJIC CXEMbI, TAOJIUIIbI;
yCTaHaBIUBATh 3aBUCUMOCTH
MEXIy BeTMYMHAMH,
MOJICTTUPOBATH XOJI PEIICHUS

B BUJIC CXCMBbI

Tpemuii yposens
HEJIOCTAIOIINX JaHHBIX;
OCYIIECTBIISATH TIOUCK MTyTH
pEIIeHUS 3a1a4H,
KOHCTPYHPOBATh CXEMBI ITyTEeH
pEIICHMS; OIICHUBATh MMyTH
pernieHus, BEIOUpaTh Haubosee
PE3YNbTATUBHBIN MMyTh PEIICHHUS,
00OCHOBBIBAS €I0;
MOJICIIUPOBATH XOJ] PEIICHUS
B BHJIC CXEMBI, TIPEATNHCAHMNS;
MPUBOUTH PA3IUYHBIC 3AITUCH

peLIEHNM 3a71a4
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0606w ennbvll
8UO0 dessmellbHOCmU

dopMHUpOBaHUE U

npuMeHenne OMI'

Vuebuwvie oeticmsus odbyuarowuxcs, xapakmepuszyrouue 0CHOBHblE 8UObL 0esmMeNbHOCIU

Ilepsviu yposenw
BbIsSBIATH BO3MOKHOCTh
UCIIOJIb30BaHUS
TEOPETUYECKUX 3HAHUM
JUISL pEelIeHUs 3a/1a4
0a30BOro YpOBHSI,
OIMCHIBAIOIINX PEAIbHBIC
CUTYyalliud B 3HAKOMOM
KOHTEKCTE.

N3Bnekats undopmaruio

U3 OJTHOTO UCTOYHUKA WU
HECKOJILKHX, HO HEOOJIBIIIOTO
o0BbeMa.

BrinonHaTs npocrenme
JEHUCTBUS 110 TTa0JIOHY WITH
10 TIPEANMUCAHUSIM,

COACPKAIINUM IIPAMEIC

Bmopotii yposenw
BoiaBisiTh, BHIOUpaTh U
00BeuHATH HH(pOpMAITHIO
U3 HECKOJIbKUX HCTOYHUKOB.
BrmmonuaTs nencTBus
pu paboTe ¢ MOJIECTISIMU
CJIOKHBIX CUTyalluid B 3HAKOMOM
KOHTEKCTe 0€3 MpeanucaHus
WJIM YaCTUYHO COCTABJICHHOMY,
apryMEHTHUPYS CBOM JICHCTBHS,
WJIM B HE3HAKOMOM KOHTEKCTE
10 TOTOBOMY aJITOPUTMY.
CpaBHUBATH CTpATETUH
pelieHust 3aJ1a4u U BEIOUpaTh
OJIHY, apTYMEHTHUPYS BBIOOD,
ONUpasiCh Ha JIMYHOCTHBIE

3HAHH: U OIIBIT, YIUTBIBAs CBOU

Tpemuii yposens
Paborath ¢ 6onbIIMM 00bEeMOM
nH(OpPMAITUU U3 HECKOJIBKUX
HMCTOYHUKOB, MPEJICTABICHHOMN
B pa3HbIX (popmax.
Koncrpyuposars mogenu
CJIOHBIX CUTYyaIlNi
B HE3HAKOMOM KOHTEKCTE U
KOMILIEKCHBIX 3a]1ay.
AHanuM3upoBaTh, CPAaBHUBATH U
OIICHUBATh CTPATETUU PEIICHMUS,
otOupaTh HauboIee
PEe3YIbTaTUBHYIO CTPATETHIO
JUUISt KOHKPETHOM CUTYaIluu.

Ha ocHOBe ypOBHSI TUYHOCTHBIX
3HaHUU W ONBITA MpeJiaraTh

CBOIO CTPATCIUIO PCIICHUA



0606w ennbvll
8UO0 dessmellbHOCmU

dopMupoBaHuE U

npuMeHenue PY /|

Vuebuwvie oeticmsus odbyuarowuxcs, xapakmepuszyrouue 0CHOBHblE 8UObL 0esmMeNbHOCIU

Ilepsviu yposenw
WHCTPYKIIUH.
BemonHATs npsimoe
YMO3aKJII0ueHue, 0a3upysich

Ha aJaropuT™Max u popmynax

1100 pykosoocmeom yuumers
WIH C TIOMOIIBIO
OJTHOKJIACCHUKOB:

— BBIOMpATh 3a/1a4u 0a30BOTO
YPOBHSI CIIOKHOCTH | PEIIaTh
UX C IOMOIIbIO TOTOBBIX
00pa3LoB U alrOpUTMOB;

— OCYILIECTBIIATH MPOBEPKY
BBITMIOJTHEHHOM J1€ATEIbHOCTH
U ee pe3ysbTaTa

C UCITIOJIB30BaAHUECM I'OTOBBIX

Bmopotii yposenw
PEANOI0KEHUS U

MHTEPIIPETALNN

CamocmosamenvHo

npuU KOHCYTbMAYUOHHOM
compyoOHu4ecmee ¢ yuumenem:
— BbIOMpATh 3a/1a4u
MOBBIILIEHHOTO YPOBHS
CJIO’KHOCTH;

— BBITNOJIHATH CAMOITPOBEPKY
NEATEIBHOCTH U €€ PE3yJIbTaTa
YaCTUYHO C UCIOJIb30BAHUEM
IPUEMOB, AJITOPUTMOB WIIH

HCIIOJIHBIX HpeI[HI/ICElHI/Iﬁ u

Tpemuii yposens
3aJlayu, AITOPUTM JUISI pELICHUS

3aJa4un

CamocmosmenvHo:

— BBIOMpATH 3a/1a4¥ BBICOKOTO
YPOBHS CIIOKHOCTH U peIIaTh
ux;
— OLIGHUBATH JCSITEIHLHOCTD U €€
pe3yabTaT Mo 00BEKTUBHBIM
KPUTEPHUSAM WIH COOCTBEHHBIM,
CpaBHMBas UX C 0ObEKTUBHBIMU
KPUTEPUSMU;

— (hopMyMpOBaThH BBHIBOIBI

0 pC3yJibTaTax ACATCIBHOCTH U,
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0606w ennbvll
8UO0 dessmellbHOCmU

dopMupoBaHuE U

npumenenue KY /1

BrisiBnenune ypoBHs
c(hOpMHUPOBAHHOCTH

113, VY], ®MI

Vuebuwvie oeticmsus odbyuarowuxcs, xapakmepuszyrouue 0CHOBHblE 8UObL 0esmMeNbHOCIU

Ilepsviu yposenw
ATAJIOHOB U TIOJIHOCTHIO

COCTAaBJICHHBIX aJITOPUTMOB

PaGorats B rpymnme

IIPU BBIMOJIHEHUU 00UIEi
3aJ]auH.

Perate nTU4HOCTHBIE 331291
0a30BOTr0 YPOBHS CJIOXHOCTH

B paMKax OOIIero 3aaaHus

3HaTh OCHOBHbLIC ITOHSATHUS
10 TCMC U YMCTb
OIICpupoOBaTb UMM 110/
PYKOBOJACTBOM YUYHUTCIIA
WK C IOMOIIIBIO

MPENUCAHNM.

Bmopotii yposenw

AJITOPUTMOB WJIH 110 3aJaHHBIM

KPUTEPUSIM;
— IIJJAHUPOBATH U BBIIIOJIHATH

Koppekiuio YIIJ1

Penien3npoBath OTBETHI
TOBApUIIEH, OCYIIECTBIISITH
MOUCK UH(MOpMAIUu

JUISL PEIICHUS 3a/1a4H.
Ocy1ecTBIsATh B3aUMO-

KOHTPOJIb, B3AUMOIIPOBEPKY

OnepupoBath NOHITUSIMH
B pPaMKax TEMBI.

YMers pemars 3a1a4u
MOBBIIIIEHHOTO YPOBHS
CJIOKHOCTH, COCTaBJIATH

oOpaTHbIE 3a/1a4H,

Tpemuii yposens

IIpu HCO6XOI[I/IMOCTH,

BBINOJIHATH KOppeKkuuto YIII;

— 000011aTh AESTEILHOCTD U

COCTAaBJIATH AJITOPUTM

Oxa3bIBaTh IIOMOIIb YIAIINUMCA,

pabOTaOIIKUM HA MPEABITYIIHX

YPOBHSIX.
PykoBOIUTH A€ATEIBHOCTHIO
TPYMNIbI, KOPPEKTUPYS €€

IIPU HEOOXOIUMOCTH

CB00OOHO OTIEpUPOBATH
MMOHSTHUSIMH.

Pemiate 3aga4u BEICOKOT'O
YPOBHSI CIHOKHOCTH:
OCYIIECTBJISITh MMOUCK ITYTH

peleHus U BeIOOp Hanbosee
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0606w ennbvll
8UO0 dessmellbHOCmU

Cnucok coxkpawenuti.

Vuebuwvie oeticmsus odbyuarowuxcs, xapakmepuszyrouue 0CHOBHblE 8UObL 0esmMeNbHOCIU

Ilepsviu yposenw
N3BnekaTs uHdopmaIuio
U3 OHOTO UCTOYHUKA WU
HECKOJIbKHUX, HO HEOOJIBIIIOTO
o0beMa.
YMeTh peniars 3a1a4n
0a30BOT0 YPOBHS CIOXKHOCTH,
BKJIFOUCHHBIC B CHCTEMY,
UCIIOJIb3YsI TOTOBBIN 00paserl

HJIA IIPCAITNCAHNC

YU — yuebnas unpopmarius

VII]] — yueOHO-TIO3HABaTEIbHAS ACATEIHHOCTD
I13 — npeameTHbBIC 3HAHUS

VYV ]I — ynuBepcaibHble yueOHbIE JeHCTBUS

Bmopotii yposenw

HHTCTPUPOBATH PA3JIMIHBIC

BHJIbI IPE/ICTABIICHUS 3a]1a41 U

ee perieHus, 00001maTh u
OIICHUBATH BHITIOJIHCHHYIO
JESATETHLHOCTD U €€ Pe3yJIbTaT.
YMeTh BBIIBUHYTH HECKOJIBKO
apTyMEHTOB B TIPOIIECCE

BBIITIOJIHCHUA OCATCIBHOCTH

Tpemuii yposens
pE3yJIbTaTUBHOTO; COCTABIIATh
NPEANUCAHNE, aJITOPUTM IS
pelieHus mpobieM U 3ajad.
[IpencraBiATs pe3yIbTaThl

aHaJIM3a BBITTIOJJHEHHON

ACATCIIBHOCTH U €C PC3YIITATOB.

YMeTh apryMeHTHPOBATh CBOHU

NEeUCTBUS

[TY ]| — mo3HaBaTebHbIC YHUBEPCAIbHBIC yUeOHBIC ICHCTBUS
PY ]l — perynsaTuBHbIC yHUBEpPCAJIbHbIC yUeOHbBIE NEHCTBUS
KV /| — koMMyHHUKaTHUBHBIE YHUBEPCAIbHbBIC YdEOHbIE 1EHCTBUS
OMI" — dyHKIIMOHATBHAS MAaTEMaTHYECKasi TPAMOTHOCTh
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2.2.2. Cucrema 3aaa4 st GopMUPOBaAHUS (PYHKINOHAJIHLHOM

MaTeMaTu4ecKou IrpaMOTHOCTH

[Iponecc dbopmupoBaHus GbyHKIIMOHAIbHOMN MaTeMaTU4eCcKon
IPAaMOTHOCTH Yy OOydYaloIMXCcsl JOJKEH OBbITh MOCTPOEH Ha JeITeIbHOCTHOM
NOAX0JIe, KOTOpBIA sBIsAeTCs Merofoiorudyeckod ocHood DPI'OC OOO.
B ocHoBe 3TOTO mpoIecca NEKUT JUYHAS JEITEIbHOCTh KaXJ0TO IIKOJbHHKA,
CIeIMaIbHO OPraHW30BaHHAS YUUTEJIEM C TIOMOLIBIO 38JJaHHI, CIIOCOOCTBYIOIINX
dbopMupoBaHUIO PYHKIIMOHATHFHON MaTeMaTUUYECKON IPaMOTHOCTU. DTH 3a1aHUs
MOTYT HCIIOJIB30BaThCid B €AUHCTBE C (OPMHUPOBAHUEM MPEIMETHBIX,
METANpeAMETHBIX W JIMYHOCTHBIX pE3yJbTAaTOB OOYyYEHHUs TEMe, HaIlpumep
B HAIIPaBJICHUM IAaTPUOTHYECKOr0, ACTETHYECKOIO0 MM  3KOJOTHMYECKOTO
BocnuTanus. [loatomy mpu oOyuenuu teme «HaTypanbHble 4yucna» ydHuTENb
OpPUEHTUPYETCA Ha HCIOJb30BAHUE CHUCTEMBbI 3a/Ja4, B KOTOPYIO BXOJISAT
MaTeMaTH4ecKue,  y4yeOHO-TIO3HaBaTelIbHbIE W KOHTEKCTHbIE  3aJa4yd
(puc. 10).YTOuHUM KaxK]10€ MOHATHE.

Mamemamuueckas 3adaya — B TPAaKTUKE OOYUYECHHS MaTEMaTHUKE
IIpU TPAJAULIMOHHOM IOAXOJE K TOMY HNOHSATHUIO TOHUMAETCSI TEKCT U3 YCIOBUS U
TpeOOBaHUs, KOTOpbIE SBIAIOTCA MAaTEeMaTUYECKUMHU OOBEKTaMH. Y CIIOBHE
COJIEPKUT W3BECTHHIC YHMCJIOBBIE BEJIMYHMHBI W MaTEMaTH4YECKHE OTHOLIEHUS
(IpuHAIE)KHOCTH, PABEHCTBO, IOI00HUE U JIp.), TpeOOBaHNE — HAWTHU HEU3BECTHHIE
BEJINYMHBI WIM 10Ka3aTh HEU3BECTHBIE MATEMATHUECKUE OTHOLICHMUS.

Vuebno-nosnasamenvnas 3a0aua — 3agada, cojepxamias B cebe
3aTPYJHEHUSI M MPEICTABIAIONIAS 4YacThb COAEpkKaHUS MaTeMaTUku (yuyeOHOMU
uHpopmaimu, ydeOHOro Marepualia), KOTOPBIM ydamemycs HeoO0X0IUuMO
uccienoBate UM mnpeodpaszoBaTh. CTpyKTypa ydeOHO-ITO3HABATEIBHOM 3ajadu
aHaJIOTMYHa MaTeMaTUYECKOH 3ajave: yClIOBHE U TpeOOBaHME, HO Pe3yIbTaTOM
ee peIIeHHs SBIAIOTCS NpuoOpeTeHHbIe (OTKPBITbIE) HOBBIE 3HAHUS WIIU

JENCTBUSL.
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CUCTEMA 3AAY B OBYYEHUN MATEMATUKE

KOHTEeKCTHbIe
3apauun

MaTtemaTuueckue YyebHO-no3HaBaTeNbHble
3agaum 3agaumn

| | |
v

XapaKrepuctuyeckme CBOMCTBA CUCTEMbI 3a4,a4, OPMEHTUPOBAHHOM
Ha ¢popmupoBaHue PYHKLMOHANbHOK MaTeMaTUYECKO rPamMOTHOCTH

[eAaTenbHOCTb y4YaLWmMXca Npu peLeHnn 3aga4 cnocobcTsyetT GopMUPOBAHMIO U PA3BUTUIO
OYHKUMOHA/IbHOM MaTeEMaTUYECKOM TPaMOTHOCTH Yepes:

= dopmMMpPOBaHME YMEHUS pPacno3HaBaTb MPOABNEHMA MaTEMaATUYECKOro MOHATUA
B peasibHbIX W/IM  BbIMbILW/IEHHbIX YU3HEHHbIX CUTyauuax, B 3agayax Apyrux
npeameTHbIx obnacrei;

* ¢popmupoBaHME KOMNETEHLMI MCNONb30BAHWUA MeTanpeaMeTHbIX pPe3ynbTaToB
0b6y4yeHun, B YaCcTHOCTU YY/, M NpeaAMETHbIX 3HaHUI, CGOPMMUPOBAHHbIX NPU U3YYEHUN
TEMbI LUKOZIbHOTO Kypca MaTeMaTuKK, B 0ByYeHUN ApYrMM LWKONbHbIM NpegMeTam;

- d)OpMVIpOBaHVIe FTOTOBHOCTM pelwaTb pasinyHble y‘-IE6HO-I'IO3HaBaTEIIbeIe 3a4a4n,
I'IpO6ﬂ€MbI, CBA3aHHble C peaZibHbiMKU WUAN  BbiMblW/IEHHbIMKN  KU3HEHHbIMMU
CUTyaumnamm, onepnpya maTtematu4eCKkmMm nNoHATUEM,

" popmupoBaHME YMEHMA CO3L4aHMA MAaTEMATUYECKUX MOAENeN PeanbHbIX XKU3HEHHbIX
CUTyaUM, NMPUMEHAA OCBOEHHbIM MaTeMaTU4YecKuii annapaT npu M3y4eHUU Tembl
LWKO/IbHOIO Kypca MaTeMaTuKu;

= popmnpoBaHNE YMEHUA NPUMEHATb OCBOEHHbI MaTEMATMYECKMI annapaT npu pabote
C MATEMATMYECKON MOAENbIO PeasibHON KMU3HEHHON CUTyaLMU, NHTEPNPETUPOBATL U
OL,eHMBATb NOIyYEHHble pe3ynbTaThbl.

v

OcobeHHOCTU 3agaHuit gna GopmupoBaHUaA U oueHKU PMrI

* 3agayun, nNoCTaB/ieHHble BHE nNpeamMeTHOM o06nacTu M pelaembie C MNOMOLLbHO
npeamMeTHbIX 3a4aHUN.

° B 3agaHuMM onucbIBaeTCs BbIMbILWJIEHHAA WU pPeasibHas XKU3HEHHas CUTyauus, KakK
npasuno, 61M3Kasa 1 NOHATHAA yYaLLMMCS.

* KoHTeKcT 3agaHni 6IM30K K NPOBAEMHbIM CUTYaLMAM, BOSHMKAIOLWMM B MOBCEAHEBHOM
KU3HU.

* Cutyauma TpebyeT oco3HaHHOro Bbibopa moaenu noBeaeHus.
* Bonpocbl M3N10¥KeHbl MPOCTbIM, ACHbIM A3bIKOM.
* TpebyeTca nepeBog, ¢ 06bIAEHHOMO A3blKa Ha MaTeMaTUYECKUIA A3bIK.

* Wcnonb3yloTca pasHble dopmaTbl NpeacTaBieHUs MHGOPMALUKN: PUCYHKM, Tabanupl,
Anarpammbl, KOMUKCbI U ap.

Puc. 10
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Konmexcmnasa 3adaua — 3apada, CBsi3aHHas C peajbHBIMHU >KM3HEHHBIMU
CUTYalUsIMH, B KOTOPBIX MOTYT OKA3aThCs IIKOJIbHUKHA U KOTOPBIE COOTHOCATCS C UX
COIIMOKYJIbTYPHBIM ONBITOM. B ycrmoBuM 3agauM ONHCAaHbl PEAJIbHBIE WM
BBIMBIIJICHHBIE COOBITHS, a TpeOOBaHUE COACPKUT MPoOJIEMy, KOTOPYIO
HEOOXOJMMO PEIIUTh, UCIOJIB3Yys] MAaTEMAaTUYECKH amnmapar, COOTBETCTBYIOIIANA
YPOBHIO MaTEMaTUYECKOM MOJTOTOBIEHHOCTH 00YYaIOIIerocs.

[Ipu pemieHnH KOHTEKCTHOM 3aJaud ydYalUMCSi HEOOXOJUMO HE IMPOCTO
MPUMEHUTH MaTEMaTUYECKUE 3HAHUS JIsl OTBETA HA BOMPOC, a OCYIIECTBUTH BHIOOP
crocoba JeHCTBUS B OIKCHIBAEMOM COOBITUM WJIM HAWUTH NyTh pEIICHUS
MOCTaBJICHHOW KU3HEHHOU MPOOJIEMBI.

[Ipy n3ydyeHUU KakxIA0W KOHKPETHOW TEMbI IIKOJIBHOTO Kypca MaTEMAaTHKH,
B yactHocTH «HarypanbHbie uyucna. JIeWCTBHUS C HaTypajJbHBIMU YHUCIAMU,
MMPOUCXOAUT KOHKPETHU3ALMS XAPAKTCPUCTUUYECKUX CBOMCTB CHCTEMBI 3a]1ad,
YUHUTBHIBAIONIAS COJEpKaHue TeMbl. Hampumep, 3a/auyu JTOHKHBI CIIOCOOCTBOBATH
GbopMUPOBAHUIO YMEHUM: pacrno3HaBaTh MPUCYTCTBUE TMOHATUSI «HATypaJIbHbIC
YHCJIa» B OMHCHIBAEMBIX >KM3HEHHBIX CUTYyalUsX; MPUMEHITh apuMeTHYeCKue
JEUCTBUSL C HaTypajJbHBIMH YHUCJIAMH, CBOWCTBA CIIOXKEHUS W YMHOXXEHUS
JUISL PELICHUST MPAKTUKO-OPUEHTUPOBAHHBIX 3a4a4; MOCTPOCHUS MATEMATUYECKOU
MOJIENI PeaTbHON CUTyalluu U pabOThl C HEW MpPU PEIICHUH TEKCTOBBIX 3ajad
Ha JIBUKECHUE U MOKYTIKHU.

Takum 06pa3zom, cuctema 3a1a4, OpueHTUpOBaHHas Ha popmupoBanrne OMI
MpU U3y4eHUH Tembl «HaTypanbHble 4nciiay, BKIOYAET:

1) MareMaTHYeCKHE 3a7auH, CIOCOOCTBYIOMINE (OPMHUPOBAHHIO U PA3BUTHIO
OMI' B eIMHCTBE C MPEAMETHBIMU HABBIKAMU T10 TEME;

2) MaTreMaTH4ecKue 3a7add C ICTETUYCCKUM, SKOJOTHYECKHUM M JIPYTHM
colepkanueMm,  crnocooctByromue  GopmupoBanuro DOMIT B enuHCTBE
C MPEIMETHBIMU U JINYHOCTHBIMU PE3yJIbTaTaMu OOyUCHHS,;

3) y4eOHO-TIO3HABATENBHBIC 3aJa4l, CIIOCOOCTBYIOIIHE (HOPMHUPOBAHUIO

OMI" B equHCcTBE ¢ hopMmupoBanueM Y'Y JI;
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4) 3amayM MO JPYIMM IIKOJBHBIM TpEAMETaM, OPHCHTHPOBAHHBIC
Ha KCIOJIb30BaHNE TEOPUU MAaTEeMaTUKU U MPUMEHEHNE MAaTEMAaTUKU;
5) cmenmuanbHO ~ CKOHCTPYMPOBAaHHBIC  3a/a4d,  OPHUCHTHPOBAHHBIC

Ha popmupoBanre OMI'.

2.2.3. MeToauveckue peKOMEHJAANNH 110 OPraHM3aliy NMpouecca
(popMupoBanus pyHKIHMOHAJILHONH I'PAMOTHOCTH NIPHU 00YYEeHHUHN TeMe

«HaTtypaJjbHble YucIa»

ApudpmeTrrika — mepBas MaTeMaTHuUecKas JAUCLUUIUIMHA, C KOTOPOH
BCTPEYAIOTCS IIKOJIBHUKHU €€ B HAYaJdbHOW HIKOJE. DTOT pa3fiel]l MATEeMATHKU
U3y4aeT Yucia, UX CBOMCTBA M OTHOLICHHs. B HEM paccMaTpHBarOTCsA U3MEpPEHUS,
BBIYMCIIUTEIbHBIE ONEpallMi M MPUEMbl BBITOJIHEHHUS BbluucieHUi. [losTomy
NIEPBOOYEPETHOM 3a1aueil yuuTens sABisieTcss (OPMUPOBAHUE OCHOB apHU(PMETUKH —
TEOPUU U NPAKTUKHU BBINOJIHEHUS apU(PMETHUYECKHX IEHCTBHI C HaTypajIbHBIMU
yuciaMu. LlenecooOpa3Ho Ha ATOM 3Tare OpraHu30BaTh AEATEIbHOCTD y4alIuXcs
C MIOMOIIbI0 y4EOHO-TIO3HABATENIbHBIX 3a/a4, HAIpPaBJICHHBIX Ha ONpEICIICHUE
C()OPMUPOBAHHOCTH 3HAHMS WU TOHMMAHUS TMOHATUS «HATypajJbHOE YHCIO» U
JNEUCTBUN CpPaBHEHHUS W aHAIM3a, BBISBICHUS B3aMMOCBSI3U MEXAY MOHSATHUSMHU.

[TpuBenemM mpumepbl yueOHO-TI03HABATEIBHBIX 3a]1a4.

Y4eOHO-mo3HaBaTeIbHAA 3aga4ua «HarypajibHoe uynciio».

[Ipoananu3upyiiTe NOHATUS WU BbIOEpUTE U3 TI. 2 TOHATHE, KOTOPOTO
He XBaTaeT B 1I. 1.

Konkperuszupyiite noHsTHe, 0ObEAUHSIONIEE MOHATUS M. 1 C BHIOpAHHBIM
MOHSITUEM U3 1I. 2.

1. Apudmernyeckue  ACUCTBHSI, MPEAMEThl, MNPUEMBI  BBIMOJHEHUS
BBIYMCIICHUN.

2. KBagpar, unciio, TpeyroiabHUK, OKPY>KHOCTb.

3ajaya HampaBj€HA HA BbISBJICHUE YPOBHS IOHMMAHWUS TOHATHSA
«HATYPAIbHOE YHCIION.
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Heticmeus yuawuxcs. Ilon pykKOBOJACTBOM yUUTENs yHalllUeCs aHATU3UPYIOT
MPE/CTABIICHHBIC TOHSTUS U BBISIBISIOT, YTO TOJBKO MOHSTHUE «YHCIIO» CBSI3aHO
C MOHATUSIMU U3 M. 1, TaKk KaK C YKMCIAMU MOXXHO BBIMOJHATH apudmeTruecKue
JIEUCTBUS C MOMOIIbIO TPUEMOB BBIMIOJTHEHUS JEHCTBUM, TAK)KE YUCIIA UCTIONB3YIOT
JUISL cUeTa MPEJAMETOB.

VYyamuecs o1eHUBaOT CBOU 3HAHUS O YHCIIAX, IPUOOPETEHHBIE B HAYAIbHOM

IOKOJIC, U KOHKPECTUSHUPYIOT ITIOHATHUC «HATYPAJIBbHOC YHUCIIO».

Y4yeOHO-TIO3HABATEIbHAS 3aaadya «MareMaTHYeCKMd  KPOCCBOPI»
(cwm. IIpunoxenue 1, nmpumep 1).

3ajaya HampaBJ€Ha Ha BBISBICHHUE YPOBHA C(HOPMUPOBAHHOCTU 3HAHHUM
B3aMMOCBSA3M TOHATUA W YMEHHUH BBIIOJHEHUSI apu(PMEeTHUYECKUX JEWCTBUH,
MOPSAKA BBIIIOJIHEHNS JCUCTBUM. Y UUTENb MOKET OPTaHU30BATh MIPOLECC PEIICHUS
3aa4d  YCTHO C KOMMEHTAapUEM WIIM MPEMIOKUTh YYallUMCd B KadeCTBE
HEOO0JIBILION CAMOCTOATEIBHON PA0OTHI C MOCIETYIOIIUM 00CYKICHUEM.

[Ipu opranuzanuu 1uddhepeHuupPOBaHHON AEATENBHOCTH yUaUXCS YUUTENb
HE TOJIBKO MCIIOJIb3YET Pa3IUYHbIE TOTOBBIE CXEMBbI, TaOIUIIbI, IPEANNUCAHUS, HO U
OpraHu3yeT Yy4eOHO-TIO3HABATENbHYIO  JEATENBHOCTh  y4YallUXCsl IO  UX
COCTABJICHHUIO.

C napyroii CTOpOHBI, HEOOXOJUMO HE TMPOCTO MPOAOIIKUTH H3yUYEHUE
HATypaJbHbIX YHUCEJN, @ MMEHHO paCIUMPUTh M YIUIYOUTh 3HAHUS YyYalIUXCS
O HaTypaJIbHBIX YHCJIaX, YTOOBI HA ATOM dTale YUEHUK HE OTePsT MHTEpeC K yueOe,
3aJI0’KEHHBIA B HayanbHOM 1IKosie. C MOMOIIBIO CHEHUAIbHO MO00paHHBIX 3a/1a4
yuutenb GOpPMHUPYET YMEHHE PAclO3HABaTh MPOSBICHUE MOHSITHUS «HATYPAJIbHOE
YUCJI0» B PEAIbHBIX KU3HEHHBIX CUTYyalUsX, HallpUMEp IIpeUlaraeT CHUTyallWH,
B3SThIE U3 HAYYHOI'O KOHTEKCTA.

Ha »toM »JTane yuwWTens, MOXKET OpPraHM30BaThb pPA3BUTHE HWHTEpeEca
K IPOLIIOMY M HACTOSILEMY POCCUMCKONM MATEMATHUKH, LIEHHOCTHOIO OTHOIIECHUS
K JIOCTHOKEHHUSIM POCCUMCKUX MaTEMaTUKOB MW POCCUHMCKOM MAaTeMaTU4YECKOU

IIKOJIBI.
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Tax, 3agaua «HarypasibHble UnCIay) 3HAKOMUT ydaluxcs ¢ GakToM, KOTOPBIN

nokasad [1. JI. YeOsIes.

3anaya «HarypaJjibHbIe YHCIA».

Benukuii pycckuit matematuk [ladgnuytuit JIbBoBuu YeObIER T0Ka3al, 4TO
MEXIy JI0OBIM HaTypaldbHbIM 4YuCIOM N (Kpome 1) W yABOGHHBIM — 21 Bcerjaa
HaxOJMUTCS, IO MEHBLIEH Mepe, OJHO MpocToe uucio. Hampumep, mexnay 2 u 4
HaxoAUTCs MpocToe uucio 3. [IpoBepbTe 3TO CBOWCTBO AJII BCEX HATYypPaIbHBIX

yucen ot 3 1o 20.

ApudmeTrka nMeeT 60JIbII0E TEOPETUYECKOE U IPAKTUUECKOE 3HAUECHUE, TaK
KaK 4YMCJIOBas COJEpIKATeNbHAsl JIMHHS CBSi3aHA CO BCEMM JIMHHUSAMHU Kypca
MAaTE€MaTUKH, a TAKXKE C IUPOKUM KPYTrOM IIPEAMETOB U SABJICHUN PEaJIbHOMN JKU3HHU.
[Tudaropeiinpl, HarpuMep, TPUILIA K BBIBOJY, YTO BCE 3aKOHOMEPHOCTH MHpa
MO>XHO OINHUCaTh C MOMOUIBIO YHKCEN, a apupMeThKa HYy>KHa IJs TOTrO, YTOOBI
BBIPA3UTh OTHOLIEHUS U IOCTPOUTH MOZeib Mupa. IloaroMy ydurtenb IOIKEH
pUOJIM3UTH ITpenoiaBanre TeMbl «HaTypaabHOE YHCIIO» K pa3pelieHUIO KU3HEHHO
BaXXHBIX BOIPOCOB, (OPMUPOBATH YMEHMSI M HABBIKH, KOTOPbIE IOJDKHBI OBITH
CBA3aHbl HENOCPEACTBEHHO C NPUMEHEHHEM B TNPAKTUYECKON AESATEIBbHOCTH.
HIMeHHO B mpoliecce BBIMOTHEHUS TaKUX 3aJaHui (POPMHUPYIOTCS YMEHUS PELICHUS
3a7a4 pEANbHBIX JKU3HEHHBIX CUTYallud, ONEPUPYSA IOHATHEM «HATYPAJIbHOE

yucioy. [IpuBenem npumMepsl 3aaau.

3agaua «MeaBeab Koajiay.

ManeHnpkuii Koajla Cbhbe€IaeT JUCTbI C OJHOIO
ABKAIUNTOBOTrO JepeBa 3a 10 4vacoB, a KaxIbld W3 €ro
POJMTENCH ecT BABOE ObICTpee. 3a CKOJIBKO BPEMEHH 3TO
CEMEHCTBO OOBECT BCE JHUCTHS C OJHOTO DBKAJIMIITOBOTO
nepena?

3aHHHHIIXﬂHeHH€ 10 HeﬁCTBHHMﬁC INOJACHCHHUAMHN N

OTBCT.
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3apnaya «Mukpoo».

B Ganky moman 1 mukpo06, u yepe3 20 MuHyT OaHKa
Obula HamoJHEHa MHUKpoOamu, TMpHYEM U3BECTHO, YTO
KOJINYECTBO MUKPOOOB €KEMHHYTHO YABaHBaJIOCh.

3a CKOJBbKO MUHYT OaHKa OblIa HaIllOJIHEHA MUKPOOaMu

HaroJIOBUHY?

3anuiy OTBET U CBOM PACCYKICHHUS.

3agaya « MeTponoJuTen.

MOCKOBCKHI METPOIIOJIMTEH OTKPHIT C IIIECTH yTpa
70 Jacy Houu. B Hacrosiee Bpemsi camass MeIjICHHas
CKOPOCTb JBIKCHHS dCKaaTopa — /5 cM/c.

CKobKO KHJIIOMETPOB B J€Hb IpoOeraet Kaxkaas

CTyHIEHBbKa dcKaaropa’?

B xu3Hu 1npoOiemMbl OYeHb pa3HOOOpa3HbI W 1O  COAEP>KAHUIO,
U 10 JEUCTBUAM, KOTOPBIC HAJO BBIMOJHUTHL B Iporecce ux pemeHus. [loatomy
BXHO OPraHM30BaTh IMpollecCc OOy4eHHs TeME TaK, YTOObl Ha YpPOKE YUECHHK
3HAKOMUJICS C HECTAaHJAPTHBIMU 3aJladyaMU, KOTOpbIe OyAyT €ro MOTUBHPOBATH
Ha JaJbHEWIIee W3y4YeHHE MaTeMaTHKH B S5-M KjJacce, B TOM UHCIE U
Ha yri1y0JIeHHOM YPOBHE.

[IpuBeneM mnpuMepsl 3ajav JIsg OpPTaHHW3AIUU JEATEILHOCTH YYaIluXCs
B HarpaBjieHUU (HOPMHUPOBAHUS YMEHHUS CO3/JaBaTh MPOCTEUIITINE MAaTEMATUYECKUE
MOJIENIA, TIPUMEHSS OCBOCHHBIM TpU HU3ydeHUU TeMbl «HaTypanpHbie dncay
MaTeMaTHYeCKH ammapar, IS PelIeHUs NPaKTUKO-OPUCHTHPOBAHHBIX 3ajad,

HHTCPIIPCTUPOBATD U OLICHUBATH INOJIYUCHHBIC PC3YJIbTATHI.

3angaua «IlyremecrBue Myxm».
Muma u Ilama BeIIIIM OAHOBPEMEHHO U3 TopoAoB A u B, B KOTOphIX OHU
NPOKWBAIIA, W JIBUTAJUCh HABCTpeUy JApyr JApyry 0e3 OCTaHOBOK OJIUH

CO CKOPOCTBIO 4 KM/4, a Ipyroi — 5 KM/4.
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B HauanbHBII MOMEHT ABWXKEHMS JIpy3ed U3 ropoja A BbLIETaeT MyXa U
NPUHUMAETCS JIeTaTh Mexay Mumieit u Mamel co ckopocTeio 12 km/4 Briepén u
Ha3aJl, oka pe0sTa He BCTPETUIINCH.

Kaxkoe PaCCTOAHUC IIPOJCTCIIa MyXad, CCIU PACCTOAHHUC MCKIAY I'OpOoJaMH

27 xm?

3anaya «My3bIKaJIbHBIN pedyc».
pel
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MY3bIKaJIbHBIN peOyc.
Pemure pebOyc, 3aMeHUB HOTHI HHU(PpaMH TakK, 4YTOOBI BCE YKa3aHHBIC
apu(pMETHICCKUE JEHUCTBUS TIO TOPHU30HTAIM W BEPTUKAIH BBIMOJHSINCH, a

MOJTYYEHHbIE PE3YJIbTaThl ObLIA BEPHBIMH.

[TaTHKIaCCHUK TTOCTIE U3YYEHUS TEMBI IOJDKEH BBIUTH ¢ TaKOM 0a30i 3HaAHUMN
U YMEHHUHU BBIMOJHEHUS apu(PMETUUECKuX IEHUCTBUMN, CpaBHEHHUS HATypaIbHBIX
quces, OICHUBAHUS W MPUKUJKH PE3yJIbTaTOB JEUCTBUM, YTOOBI OH MOT peIiaTh
33Jlaud  Ha TPUMEHEHHWE HATypallbHBIX 4YHCENI B JPYrux o0JacTAX HayKH:
uHpopmaruke, reorpaduu, Ouosioruu. st 3TOTO 1€7Iec000pa3HO BKIIOYUTH
B IIpoIiecc u3yudeHus Tembl «HarypanpHbie uunciia» 3amadu Ha (GOpMHpPOBaHUE
YMEHUS CO37]aBaTh MPOCTEUIINE MATEMATUYECKUE MOJIEIIH, TPUMEHSISI OCBOCHHBIN
MaTEeMaTUYECKUN anmapaT [Jig PeIIeHUsS IPaKTUKO-OPUEHTHPOBAHHBIX 3ajad,
MHTEPIPETUPOBATH U OLICHUBATH MOJTYUYCHHBIC PE3YyJIbTaThI.

Hanpumep, 3agaua «Kucnopos v BpeiHble BEIOPOCH» CBsI3aHa C ri100aabHOM
npoOJIeMON 3arps3HEHHUs] OKPYXKAIOIIEH cpelbl. YCIOBHE COJCPKUT UYHMCIIOBBIC
JIaHHbIE, KOTOpBIE MO3BOJISIOT BBIOJIHUTH pacueThl. TpeOoBaHUE MPEICTABICHO
HE TPAAUIIMOHHBIM  BOMPOCOM,  OTPAXKAIOIIUM, UYTO HYXXHO HalTH, W
MOJACKA3bIBAIOIINM, KAaKHUE JCUCTBUSI YUYEHHKY HY>XKHO BBIIIOJIHUTh, & CTAaBUT

y4auerocs B poJib IOMOIIHKUKA ITYTCIHICCTBCHHHKA.
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3agaua «Kucjiopoa u BpeaHbie BLIOPOCHI».

ABTomoOUTENs pPElINI Tepel IMyTellecTBUeM Ha paccTosHue 1680 kM
K MOPIO CPaBHUTH MOTPeOJIECHUE KUCIOPO/Ia U BEIOPOCKH! TMOKCHIA YTIIepo/ia 3a ATy
MOE3/IKY, U PEUINTh, KAKUM TPAHCIIOPTOM OH MOEJET B MyTEIIECTBUE.

Bbak y1erkoBoro aBToMOOMIISI BMEIIAET OKOI0 56 J1 OeH3nHa, WK ToYTH 42 KT
o macce. JlJig ero ucnoJib30BaHus MOTpeOyeTcs 0 Macce MouTu B 4 pasza OoJbIe
kuciopona. [lpu skcrutyataruu aBTOMOOWIIS pacxXoj] TOTUIMBa cocTamiseT 10 i
Ha 100 kM. Ilpu mnorpebnenun 14 1 OeH3MHA BBIOPOC AMOKCHIA YIJIEpojia
COCTaBJIISIET 9 KT.

[ToMoruTe myTemecTBEHHUKY BBIITOIHUTD PACYETHI U IPUHATH PELICHUE.

Takum oOpazom, mnpu o00ydeHun Teme «HarypanbHble —dwucnay
st GopmupoBanust DOMIT  yuuTenb UCHONB3YeT 3ajauyd, HaIMpaBICHHbBIC
Ha UCIOJIb30BAaHUE PE3yNbTaTOB OOYYEHHS] TEME€ B HOBBIX CHUTYalHUsX,
NPUOJIMKEHHBIX K pealibHbIM. [Ipu BbIsiBIeHUU ypoBHS chopmupoBanHocTH OMI
y IATHUKJIACCHUKOB B €UHCTBE C OLCHWBAHUEM METAIPEAMETHBIX U IIPEAMETHBIX
pe3yJIbTaTOB OOYYEHHS] YUMTENIb JIOJDKEH MCIIONb30BaTh 3a/laHus, B TOM UHUCIE
ONMCBHIBAIOIIME CHUTYALMIO, B KOTOPOW y4YalllMECs MOTYT OKa3aTbCsi B PEabHOMN
KU3HU.

Jist  opranmzanuu  mporiecca (GOPMHPOBAHUS W BBISIBICHUS YPOBHS
chopmupoBanHocTd OMI™ npu u3ydyenun tembl «HaTypanbHble YUCIa» yYUTETh
MOJKET HCIOJIb30BaTh KEUC-TEXHOJOTHIO. TeMbl ISl KOHCTPYMPOBAHUS KEHCOB
MOTYT OBITh CaMbl€ pa3HOOOpa3HbIE, HAIPUMEP, MOCTBI HJIU METPO.

Ha ocHOBe BBIMBIIIUIEHHBIX CUTYallui WIIM PEAIbHBIX COOBITHI, B YACTHOCTH,
CBA3AaHHBIX C JKM3HBIO YYalIUXCH, YYUTEIb KOHCTPYMPYET CHUCTEMY 3aJaHUU.
[Ipu BBINOJHEHUY 3aIaHUI YYaIIUMCSl HEOOXOAUMO, C OJJHOM CTOPOHBI, Pa3EIUTh
CUTYallMI0 WJIM COOBITHE HA COCTABIISIIOIIME YacTH, a C JIPYrol — MOIY4YUTh
IEJI0OCTHOE TIpeJICTaBlieHne 00 ONMUCaHHOM mpobiieMe.

3agaHus BBINOJIHSAIOTCSA ¢ MIPUMEHEHUEM MAaTEMaTUYECKUX 3HAHUM U HOBBIX

YyMEHUH M KauecTB (YHKIIMOHAJIBbHOM MAaTeMaTH4eCKOW TI'paMOTHOCTH. Takxke

92



JUTSl IOJTOTOBKM Keica YYUTEelNb MOXET OTOOpaTh W UCIHOJIb30BaTh 3aJaHus,
cooTBeTcTBYIOIIUE TeMe «HaTypanbHble yucia», pazpaboTaHHBIE COTPYIHUKAMHU
«MHctutyTa cTparerud  pasBuTHs ~ oOpa3zoBaHus Poccuiickoil — akagemMuu
oOpa3oBaHus», TPEJCTaBICHHbIE B OaHKe 3aJaHUil 1O MaTeMaTHYECKOU

I'paMOTHOCTH Ha cauTte HHCTUTYTA.

2.2.4. Opranu3anust ycTHO# padoTsl npu ¢GopMHUpPOBaHUHU

(pyHKIMOHAJIBLHONH MAaTEMATHYECKON T'PAMOTHOCTH

B ocHoBe mpouecca (opmupoBaHus (yHKIMOHAJIBHOM MaTeMaTH4EeCKOU
IPAMOTHOCTH JICKHUT JIMYHAS ACSATENbHOCTh Ka)XOr0 HIKOJbHUKA, CHEUATBHO
OpraHM30BaHHAs ydyuTeneM. 3aJaud U 3a/aHMsl, HallpaBjieHHbIe Ha (pOpMUpOBaHUE
OMI", MOTyT BKJIIOYATHCS B OPraHU3ALMIO JESITEIBHOCTU YUYAIIUXCS B Pa3IMYHbBIX
dopmax Ha Bcex Tanmax ypoka. OHM MOTyT OBITh CKOHCTPYUPOBAaHHBIMHU WIIH
NOJOOpPAaHHBIMUA W3 PAa3IMYHBIX HCTOYHHKOB, Hampumep OaHKa 3aJaHuil i
bopMHpoBaHUS U OUEHKH (YHKIHMOHAJIBHOM TIPaMOTHOCTH OOyYarouIuxcs
OCHOBHOM TTKOJTBI (5—9-¢ Ki1acchl) i COOPHUKOB 3TAJIOHHBIX 3aJaHUM.

[IpuBeneM mnpuMep OpraHM3aluMyd YCTHOM pabOThl B paMKax TEMBI
«HarypanbHble YMClIa» C UCIOJb30BaHUEM MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4.

Just  yctHOM  pa®oThl  BbIOMpaeM 3aJayd, KOTOpPbIE HETPYIOEMKH,
JUIi UX PpEIIeHHs HE TpeOyeTcsi MHOIOIIArOBBIX JEWCTBUH M BBIYMCIICHUH.
[ToaToMy Takue 3agauyd MOTYT OBbITh HCIOJIb30BaHbl HE TOJBKO IJisi TOTO,
yTOOBl  MPOJAEMOHCTPUPOBATH MPUMEHUMOCTh MAaTeMaTUKA Ha MPAKTHKE,
HO M JUIsl TOrO, 4TOOBI HACTPOUTH Yy4allMXCS Ha paboTy Ha YpOKe, MOMOYb
aKTyaJIM3upPOBaTh HEOOXOAMMYIO Juisi paboTel WHOOPMAIMIO WJIM CO3AaTh
POOJIEMHYIO CUTYAIIHIO.

JUiss opraHu3auuy JEATEIbHOCTH YYalIUuXcsl CKOHCTPYHMPYEM 3aJaud,
COOTBETCTBYIOIIME  JOUAAKTUYECKOM  II€JIM,  YYWUTHIBAIOIIEH  IPEAMETHO-

MCTOJUYCCKYIO U MCTAIIPCAMCTHYIO COCTABJIAOIIUC:
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— NpeoOMemHO-Memooudeckas cocmaesnawas: OoTpadoTKa IMOHUMaHUs
MAaTEMATUYECKUX HWJIEH, MPEACTABICHUN, 3aBUCUMOCTEM, a TaKke Xapakrepa
UX MPOSIBJICHUS B KOHKPETHBIX CHUTYyallMsiX, T.€. HE OTpaboTKa MpeaMEeTHBIX
HAaBBIKOB;

— memanpeomemnasn  cocmasnaiowjaa:  dopmupoBanue DOMI  uyepes
dbopMHpOBaHUE Yy Y4YaIIUXCS YMEHHS Ha OCHOBE CaMOCTOSITEIBHO MPOBOAMMOTO
aHaJIN3a MPAKTHYECKOW CUTYallMW BBISBJICHHS MATEMATUYECKOW COCTABIISIONIEN U
MOMCKA NOAXOASAIIEN MOAEIH IJIs1 ONIMCAHMS CUTyalUU.

[Ipu KOHCTpYUpPOBAHHMM 3a/1a4 MCIOJb3YyeM OpUTMHAJIbHBIE (POPMYIUPOBKU
3a1aHUI HCCIIEIOBAHUS PISA, OPUEHTUPOBAHHBIE Ha IIPOBEPKY
c(hOpMHPOBAHHOCTH MAaTEMaTUYECKOW T'PAaMOTHOCTH, HO B CHCTEMY BOMPOCOB
BHECEM M3MEHEHHUS U JIOTIOJTHEHUS C YYETOM JUIAKTUUYECKOM 1EIH.

Takum 00pa3oM, yCJIOBHE COJIEPKHUT OMHCAHUE MPAKTHUECKON CHUTyaIluw,
KOTOpasi, B OTIMYME OT TEKCTOBOWM 3a/Jauu, HE HeceT B cebe TOTOBYIO MOJIEIh
pemieHus, a TpeOdoBaHUE (BOMPOCHI) HAIMpPaBIE€HO Ha (POPMUPOBAHUE YMEHUU
ONEPUPOBATh TOHSATUEM «HATypalbHbIE YHCIA» B pEaJbHbIX >KU3HEHHBIX
CUTyalusX.

Jlist opraHu3anuu ycTHOW pa®oThl B HampasieHuu (opmupoBanus OMI
11€7I€CO00Pa3HO UCTIONBH30BATh CIIEAYIONINE TPUEMBI:

— 00CYIUTh CHUTYallMI0 C Yy4YalllUMHUCS, 3a7aTh BOIPOCH, B TOM YHCIE
MPOBOKALIMOHHOTO XapaKTepa, 3acayllaTh pa3InyHble TOUKH 3PEHUS;

— 33JIaHUS] U BOMNPOCHI TUIIA: «BEPHO WJIM HEBEPHO), KIIPUBEAUTE MPUMEDPY,
MPUBEIUTE KOHTPIIPUMEPHD», KOOBSICHUTEY;

— MIPEAJIOKUTH MPUBECTU HE OJHO, & HECKOJIBKO PA3JIMYHBIX PELICHUI;

— MIPEAJIOKUTh OOCYJIUTh pa3HbIC PEIICHUS, HANTU Cpelld HUX HEBEPHBIC U
00CYIUTh TOMYIIEHHBIE OUOKH;

— IPEAJIOKUTh TMPEJICTABUTh U OLUEHHUTh, B KAKUX HMMEHHO MPAKTUUYECKUX
CUTYyaIlUsAX MOTYT HPUTOJIUTHCS T€ WM WHBIC 3HAHUS, IMOUWCKATh B CBOEM OIIBITE

MOXO0XKYI0 CUTYalHIo;
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— IPEAJIOKUTh COCTaBUTh COOCTBEHHOE 3aJaHue 10 MOTHBaM pa300paHHOU
CUTYyallUH.

K curyanusam kenaTelbHO BO3BpalllaTbCsl HEOJHOKPATHO, IO MeEpe
pacuIMpeHUs] MATEMATUYECKUX 3HAHUM.

[IprBenemM HECKOJIBKO IPUMEPOB 3aIaHUM U BOIIPOCOB K HUM.

3apanue «Coyc».
Bel nenaere cBOIO COOCTBEHHYIO 3allpaBKy i canara. BoT coctaB

npoayktoB Ha 100 mu1 3anpaBku:

Hnepeouenmol Konuuecmso, man
CamaTHOe Maclio 60
Ykcyc 30
CoeBblii coyc 10

Bonpocwvl no meme «Hamypanvhvie yuciay:

— CKOJBKO MWUIMIUTPOB CAJATHOTO MAacja, CKOJIBKO YKCYCa U CKOJIBKO
COEBOr0 coyca IMoHazo0utcs, uyToObl caenarh 200 mu1 3TOM 3ampaBKu?
50 ma? 150 mn?

— Y Mmamni octanock 30 M coeBoro coyca. Kakoe HauboJibiiiee KoJInuecTBO
3alpaBKU OHA MOKET MPUTOTOBUTH?

— Kak ormeputs TpeGyemoe B periente KOJUYECTBO MPOAYKTOB CTOJIOBOM
JI05KKOM, €CIT B OJIHOM CTOJIOBOM JIOKKE mpuMepHO 15 mut )xunkoctu? Bee

JIN COCTAaBJIAIOIINEC MOXKHO OTMepI/ITb?

Bonpocwi 0nsa danvretiuwezo ucnonvzosanus.
— B kakoM oTHoIIeHUHU Ha0 OpaTh MPOAYKTHI, BXOJSIINE B COCTaB coyca?
— KakoBO MpOIEHTHOE COOTHOIICHHE MPOJIYKTOB, BXOSIIUX B COCTaB

coyca?
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3aganue «Kakag mamuna?»
Kpuctrna TOIBKO 9TO TOMyYHIia BOJUTEIHCKUAE PaBa U XOUET KYIUTh cebOe
nepByro MaimuHy. B npuBeAaéHHON HIbke TaONMIlE yKa3aHbl CBEJECHUS O YETHIPEX

MalllMHaX, KOTOPBIC OHA HalllJla Y MCCTHOT'O ITpOJaBIida MallIUH.

Mooenv u xapakmepucmuxu Anvpa bema T'avma  Jlenoma
["on BBITTyCKa 2003 2000 2001 1999
OO0OBsaBICHHAS 1IEHA, 3€0bl 4800 4450 4250 3990

[IpoiinenHoe paccTosiHUEe, KM 105000 115000 128000 109000

OO0BEéM aBUTaTEN, I 1,79 1,796 1,82 1,783

Bonpocwetl no meme «Hamypanvhule uucnay:
— Kakas u3 manmH BbITyIIEHA PaHbLIE APYTUX?
— YV kakoil U3 MallvH HanOoIbIIUK pooder?
— Kpucruaa xouer wmammHy, KOTOpas OTBEYA€T BCEM CIEAYIOIIHUM
YCIIOBUSIM:
A) npolinenHoe paccrosinue He 6obiie, yem 120 000 kunoMeTpos;
b) Beimymena B 2000 roay uiv mo3xe;
B) o0bsaBnennas nena He Beiie, yeM 4500 3e10B.
Kakas mammna otBevaet ycioBusiMm Kpuctunbl?
— BepHbl 11 yTBepKI€HUS 111 MAlIMH, PEACTaBIeHHbIX B Tabmuue? Ecnu
YTBEPKJIEHUE HEBEPHO, PUBEIUTE KOHTPIPHUMED.
A) UewM crapiiie MaiivHa, TeM HUXKE O0OBSBICHHAS 11€HA.
b) Yem Gounbiiie mpoOer, TeM HIKE 0ObSIBICHHAS IICHA.

— CocraBbTe CBOM BOIIPOC 110 TAOJIHIIE.

Bonpocwl 0na danvhetiuie2o ucnonb3o8anus:
— VYV kako# U3 MallliH HaUMEHBIIUNA 00BEM ABUTATENA?
— Bepno nmu yTBepkneHue: yeMm OoJibliie 00BEM ABUTATENS, TEM OOJbIINE

npober?
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Kpuctune npuaéres 3amiatuTh JOMOJHUTENBHO 2,5% OT 0OBSIBICHHON
LEHbl MallMHbl B KadecTBe Hanora. CKOJBKO 3€l10B COCTaBIIAET
JOTIOTHUTENBHBINA HATOT Ha MamuHy Anbda? Mcrmoas3yiiTe KaTbKyIsSaTop.
Kpucrrna nokynaer Mammny B KoHue 2006 rona. [{ns kaxaoil MalivHbl
NPUKUHBTE YCTHO CpPEIHUNA Tpober 3a roj (cudmraiTe, 4TO MAIlUHA

BBIYILIEHA U KYIJIEHA B HA4YaJIe ro/ia).

3ananue «Begocunenbn».

HOpwuii, Mapus u [I€Tp e3a4T Ha Besmocuneaax pasHbIX pasMepoB. B Tabnuie

YKa3aHbl PAaCCTOAHUA, KOTOPBIC IIPOC3KAIOT HMX BCJIOCHIICALI IIPH PA3HOM YHCIIC

MIOJTHBIX 000OPOTOB KOJIEC.

Hmusa

IIéTp

Mapus

Opuit

Ilpoiioennoe paccmosinue (cm)

1 obopom 2 obopoma 3 obopoma 4 obopoma 5 obopomos 6 060pomos

96 192 288 384 *kx -
160 320 Fokk KKk S kK
190 *k*x *k*x kK kK *kk

Bonpocwvl no meme «Hamypanvhvie yuciay:

HazoBuTe uncia B HE3aMOTHEHHBIX KJIETKAX TaOIUIIbI.

[I€Tp mpokatwi BrEepE€n CBOM BEJOCHUIIEA TaK, YTO IIPU ITOM KOjEca
clelanu JBa MOJHBIX oOopota. Eciu Mapus caemaer 1o ke camoe
CO CBOHMM BEJIOCUIIEZIOM, TO HACKOJIBKO JAJIbIIE POJABUHETCS BHEPEN €€
Besiocunen, yeM y Ilerpa?

CKoJIbKO TOJHBIX OOOPOTOB JOJDKHBI ClieflaTh Kojéca Belocuneaa
Mapumu, uto6s1 mpoexatsh 1280 cm? Benocuniena Iletpa, utoOb1 mpoexath
960 m?

3anaiite cBoi Bompoc: «CKOJBKO MOJHBIX 00OPOTOB JOJKHBI CHENIATh
KoJiEca BEJIOCHUIIEA .., YTOOBI MPOEXATh ... CM?»

BepHo unm HeBepHO yTBepkaeHue: «UToObl mpoexaTth OJHO U TO Ke

paccrosiHue, kosi€éca Benocunena llerpa momkHBI OyayT caenath
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IIPUMCPHO B 2 pa3a MCHLIIC ITOJHBIX 060p0TOB, yeM Kojeca BCJIOCHIIC A

KOpua?»

Bonpocul 014 0anvhetiue2o uchonb308anus:
— BepHo unu HeBepHo?
A) JlnnHa OKpy>KHOCTH MOKPBIIIKHY KoJieca Besocunena Ilerpa paBua
96 cMm.
b) luametp komneca Benocurena Mapuu MeHblIe JUamMeTpa KoJieca
Benocunena [lerpa.

— 3apaiite cBoii Borpoc: «CKOIBKO NPUMEPHO MOJIHBIX 000POTOB...7»

2.2.5. ®opmupoBanune GyHKIIUOHAIbHONH MaTeMaTH4Y€eCKOii TPAMOTHOCTH

B ¢IMHCTBC C IHYHOCTHBIMHU pe3yJibTaTaMU 06yqunﬂ

JUist opranu3anuy AeSITENbHOCTH YYalluXcs B HApaBJIeHUH (HOPMHUPOBAHUS
OMI" yuutenb MOXKET UCIOIb30BaTh 3aJaHusl U3 JPYTrUX MPEIMETHBIX 00JacTeu.
Hanpumep, 3amaHus ¢ 3CTETUYECKUM, 3KOJIOTMYECKUM U IPYTUM COAEpKaHUEM
MO3BOJISIOT OPTaHU30BATh JEATEIbHOCTh, CIOCOOCTBYIONLYIO popMupoBaHno OMI
B €IMHCTBE C IMYHOCTHBIMU pPe3yJibTaTaMU 00y4eHHUs U IPUMEHEHUEM ITPEIMETHBIX
3HAHUM 0pU HUX peUIeHUU. Takuhe 3aJaHus PACKPBIBAIOT IIEpell yYallUuMUCH
MIPUKJIATHOE 3HAUEHUE MATEMATUKH.

JlnpakTuyeckas 1elb 3aJaHui:

— npeoMemHoO-Memoouyeckass CoCmaeAwias: pPa3BUTHE MOHUMAaHUS
MAaTEMAaTUYECKUX UAEH, IPEACTABICHNUN, 3aBUCUMOCTEM, XapaKTepa UX MPOSBIICHUS
B KOHKPETHBIX CUTYaLUSIX U IPUMEHECHUE ITPEIAMETHBIX YMEHUM;

— memanpeomemnas — cocmagnarowasn:  ¢popmupoanne OMI  yepes
(dbopMUpOBaHKE y YYaIIMXCS YMEHHsS Ha OCHOBE CaMOCTOSITENILHO MPOBOJIUMOTO
aHaJIN3a MMPAKTUYECKON CUTYAIUH;

— MemanpeomMemHuas COCMasiaiowads: 3KOJOTUYECKOe BOCIHTAHHE Yepes

INPUMCHCHHUC MATCMATHUYCCKUX 3HAHUM npu pCIICHUM 3aJa4 C JSKOJOI'MYCCKHM
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coJiepkaHueM, GOpMUPOBAHUE YMEHUH TUTAHUPOBAHUS TOCTYIIKOB B OKPY’KaIOIIeH
CPEZE U OLIEHKU UX BO3MOKHBIX ITOCJIEICTBUN.

[IpuBeneM  mpuMepbl  CKOHCTPYMPOBAHHBIX  3a7ad,  PEJIECBAHTHBIX
JUJAKTUYECKON LETH.

OcHoBoli a1 KoHCcTpyupoBaHus 3anaHuil «Jloce» u «Knesep u nronepHar»
TIOCITY KHIIU 3a/1a4K 110 SKOJIOTUH ™,

[Ipu koHcTpyupoBanuu 3amanus <«Jlock» K ycnmoBuio 3amgaun  Ne 27
C YACTUYHO U3MEHEHHBIMU YUCJIOBBIMHU JAHHBIMU COCTABJIEHA CHCTEMA BOIIPOCOB.

[Tpu koHCcTpyHpoBanuu 3ananus «Kiesep u monepHa» (3agada Ne 8) kpome
CHUCTEMBI BOIIPOCOB K YCJIOBHSIM IPOPACTAHUS PACTEHHUM COCTABIICHA JKMU3HCHHAs

CuTyalu:a, IIOHATHAA Y4allluMCA.

3aganue «Jlocby».

Ha Ttepputopun mmomaneo 100 kM*>  exeroiHoO
MPOU3BOAMIIA YacTHUHYIO pYyOKy Jseca. Ha wmomeHT
OpraHu3allid Ha 3TOW TEPPUTOPUM 3aAMOBEAHUKA OBLIO

ormedyeHo 50 noceli. Uepe3 5 n€T YHUCIEHHOCTh JIOCEHN

yBenuuunack 10 650 romos. EmE yepe3 10 et konudecTBO JIoce YMEHBIIUIOCH

10 90 ToI0B ¥ CTAOMIM3UPOBAJIOCH B IOCeAyronre roasl Ha ypoBHe 80—120 romoB.

Bonpocwel no meme «Hamypanvhvie yuciay:

— KakuMmu yncinaMu BeIpa)kaeTcsi KOJIMYECTBO MOTOJI0OBBS JJOCEH HA MOMEHT
CO3JIaHUS 3al0OBEIHUKA?

— WM3oOpa3urte naHHbIe 0 YMCIEHHOCTH JIOCEH HAa KOOPAUHATHOU MPSMOM.

— Ha CKOJIBKO M BO CKOJIBKO Pa3 YBEJIMYMWIACh YUCIEHHOCTD JIOCEH YEPE3
S net?

— KakoB exeroiHplii MpUPOCT YUCICHHOCTH JIOCEH?

— KakoBo cpeiHee 3HaueHUEe MOT0JIOBhS JIOCEH B TTOCIIEAYIOIINE TObI?

! ®enoposa T.A., Kosnos O.B. COopHuK 3a/ad MO SKOJOTHH U DAlHOHAILHOMY
MPUPOIONOIB30BaHUI0: yueOHO-MeToanueckoe nocodue / T. A. @degoposa, O. B. Ko3nos. —
Kypran : U3n-Bo Kyprauckoro roc. ys-ta, 2011. — 64 c.
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Bonpocul ona danvhuetiuezo ucnonb308aHus:

— Omnpegenure MIOTHOCTH MOTOJOBBS JIOCEN B KaXKIbIii MOMEHT BPEMEHH.

Bonpocwel 6 nanpaenenuu gpopmuposanus ymeHull nIaHUpOBarUs HOCMYNKO8
8 OKpydHcalowell cpeoe U OYEeHKU UX 803MONCHBIX NOCAEOCBUI
— OOBbsICHUTE BO3MOKHBIEC MPUYMUHBI U3MEHEHUS! YUCICHHOCTU MOTOJIOBBS

JIOCEM.

3ananne «Kiesep u JouepHa.

[IaTuknaccHUKH oA PYKOBOJACTBOM YUUTCIIA

OMOJIOTMH PEIIMIIN IPOBECTH MCCIEA0BAHNUE U TPOBEPUTH
€r0 PE3yJIbTATHl SKCIIEPUMEHTAIBHO Ha ONBITHOM y4YacTKe.
JInst mpoBeIeHHsI UCCIIEI0BAHUSI OHU OTOOPaIu HECKOJIBKO
pacTeHul, 1Ba U3 KOTOPBIX KJIEBEP U JIIOLEPHA, U COOpaIn HH(POPMALMIO O BpEMEHHU
IIPOpAcTaHus CEMSIH 3TUX PACTEHUI IIPU ONPEAEIEHHON TEMIIEPATYPE.

ITomoru pC6HTaM BBIIIOJIHUTH TCOPCTHYCCKYIO YaCTh UCCIICAOBAHNA.

Haszeanue pacmenus Knegep Jloyepna
Temneparypa
paop 10 15 25 10 15 25
npopacranus, t °C

Bpems npopacranus, u 72 42 24 90 66 48

Bonpocwvl no meme «Hamypanvhvie yuciay:

— Omnpenenu s KaKJIOH TEMIIEpaTypbl: BpeMs IPOpAcTaHUS KaKOIo
pacTeHus OoJIbIIe: KJIeBepa UM JIIOIICPHEI.

— CdopMynupyii BBIBOJ. CeMEHa KaKOro pPacTeHHsS HYXAAITcs B Ooliee
BBICOKOU TeMIIEpaType.

— Kakoe BimsHHE OKa3pIBa€T TMOBBIIICHUE TEMIICPATYpPhl IMPOPACTAHUS

Ha BpeMs IPOPACTaHMS KaXKJI0TO PACTEHHUS?

Bonpocul ona danvhetiuezo ucnonb308anus:
— MHccnenyii 3aBUCHMOCTh BPEMEHHU MTPOPACTAHUS CEMSH KaXJI0T0 PACTEHUS
OT TEMIIEPATYpbl W  BBISIBH, SBJISAIOTCS JIM OTH  BEJIWYUHBI

MIPONIOPLUMOHAIBHBIMU.
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— MW306pa3u Ha nuarpamme (rpaduke) U3MEHEHUS BPEMEHHU MpPOpacTaHus

B 3aBUCUMOCTH OT TEMIIEPATYPHI.

Bonpocwi 6 nanpasnenuu popmuposanus ymeHull RAAHUPOSAHUS NOCYNKO8
8 OKpydrcarowell cpeoe U OYeHKU UX 803MONCHBIX NOCIe0CEUIL:

— MoOXHO 1M TOBBICUTH TEMIEpaTypy MpOpacTaHUsl CEMSH 3TUX ABYX
pacTeHuil Tak, 9TOObI BpeMsl IPOpaCTaHUsI ObLIIO PaBHBIM?

— MoHO 1M TOBBICUTH TEMIIEPATYPY MPOPACTAHUS CEMSH 3TUX PACTEHUI
Tak, YTOOBI U TEMIIEPATYypa, U BpeMs UX MPOpACTaHHsI ObLIH PaBHBIMU?

— K yemy MoxeT npuBecTH 0OUeHb OOJIBILIOE TOBBIILIEHUE TEMIIEPATYPbI?

— K yemy MOXeT mMpuBeCTH TOBBIIICHHE CPEAHETOJOBON TeMIepaTyphl

Ha 3emJie XoTs Obl Ha OJWH Tpajyc?

[IpuBeneM mnpuMep CKOHCTPYHPOBAHHOTO 3amaHusi «Bpems pasnokeHus
Mycopa B TpHUPOJIe», HIEEH Ml KOTOPOTO TMOCTYXKWJIO 3amanue «Mycop»
uccienoBanust PISA. JIns KOHCTpyupoOBaHUs 3aJlaHus OTOOpaHbl BUJBI MYCOpPa,
C KOTOPBIMH TISATUKJIACCHUKH MOTYT BCTPETHTBHCS B PEATbHON JKU3HH, YTO
npUOJIMKAET MKOJIbHOE MaTeMaThyeckoe oopa3oBanue K >ku3Hu. [Ipu pazpaboTtke

MCIIOJIb30BaIach MH(QOpPMALKs, IPEICTABICHHAs B CIPABOYHBIX Tabnuuax’.

3ananue «Bpemsi pa3Jio:keHHs] MyCcOpa B IIPUPOAE».

IIpu BbBIOMHEHWM 3aJaHUs MO HKoJoruu «Bpen mnpupone, HAHOCHUMBIN
MYyCOpPOM U OTXOJIaMU» IIKOJbHUKH cOOpaiu MH(OPMAIIMIO O CPOKAX PA3IIOKECHHUS
pa3IMyYHBIX BUIOB MycOpa, KOTOPbI BHIOPACHIBAIOT JIFOIH.

HIKkOAbHUKK pa3AeNWIiCh HAa TPYNIbl M OPEACTaBWIA HUH(OpMALHIO
B pa3HbIX (popmax:

nepBas rpynia — B BUJE CXEMBI;

BTOpAsi rpyIina — B BUJI€ TaOJIUILIBI.

! Cpoku pa3loXeHusi Mycopa M OTXOZOB, Bpel mnpupoze (tabmuua) // CrnpaBodHble
TaOIHITBL. InfoTables.ru [DneKTpOHHBIH pecypc]. — Pexum JIOCTYyTIA:
https://infotables.ru/produkty-pitaniya/1119-sroki-razlozheniya-musora.
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I'pynna 1

JKenesunie 0auku — 10 ner
Kectaunie — 90 ner
Amomunnessie — 500 et

Herckue
noary3aukn — 600 ner

O6yBb U3  HATYPAIBHOTO Pr16onoBHas
ceipbst — 10 e, necka — 600 ner
cunrernueckoro— 80 jet
ITonusTHIEHOBEIE
Onexnma W3  HaTypaubHBIX aKETEI, IJIACTUKOBEIE

TKaHeun — 3 roja,

Oytbuiku — 200 et

n3 cuareTnueckux — 40 ner

['azernas Oymara — 1 mecs

OneKkTpudecKkue " Oducnas 6ymara — 2 roga
6arapeiiku — 200 ner BockoBas — 5 et

ABTOMOOUJIbHBIE

[ybum pna  Mbrbs akkymyJsatopsl — 100 net

nocyasl — 200 jet

PesuHoBEBIE Crexno —1000 zet
MOKpHIKY — 140 net

I'pynmna 2
Tun mycopa Bpemsa paznoorcenus
bananoBas koxypa 3—4 nenenu
Koxypa anenbcuna 710 6 MecsIIeB
OrpsI30K s1010Ka 710 2 MecsIIeB
MsiconpoayKThl ot 1 Mmecsma
JKeBarenbHas pe3nHKa 1o 30 et
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Bonpocwer no meme « Hamypanvhule uucnay:

— MWM3oOpa3u Ha KOOpAMHATHOM MpPSMOM BpeMs pas3IoKEHUS Mycopa,
KOTOPOE BBIpaXKAeTCsl HATYpadbHBIMU YrciaMu. OOBSCHU, MOXKHO JIH BCE
JaHHBIE U300pa3UTh Ha KOOPJAMHATHOM MIPSIMOM, €ClIi HET, TO ouemy?

— Omnpegenu, Kako BUJ Mycopa pacrajaercs HaumOoJbIlee KOJIUYECTBO
BPEMEHHU.

— Pacnonoxu BuIbI Mycopa MO BO3pacTarollield BpEMEHHU pacnaja.

— DBbIABU BepHbIE yTBEPKICHUA:

A) Onexna u3 HaTypalibHBIX TKaHel pacnagaetcs B 10 pa3 ObicTpee
OJIEX bl U3 CHHTETUYECKUX TKAHEM.

b) O0yBb U3 CHHTETHYECKUX ChIpbs pacmanaercs B 8 pa3 ObicTpee
00yBU U3 HATYPAJIBHOTO CHIPbSI.

B) Crekio pacniagaercs LeNbli BEK.

Bonpocwi 014 danvueriuie2o ucnonb3oe8anusi:
— [lIxonbHUKYK TMIAHUPYIOT M300pa3uTh pe3yJbTaThl B BUJE CTOJIOYATOM
nuarpamMmbl. [lpuBeauTe oAHY MpPUYMHY, MO KOTOPOW CTOJOYaTas

AuarpaMMa HE IoAXOAUT JJIA JEMOHCTPAIMU AAHHBIX PE3YyJIbTATOB.

Bonpocwr 6 nanpaenenuu popmuposanus ymeHull niaHupo8anus NOCmMynKkos
8 OKpydfcarowel cpeoe U OYeHKU UX 803MONCHBIX HOCAEOCTNEULL
— BpisBu Haubosiee BpenHbIE BHIBI Mycopa M OINPEACTH CPOKH HUX
pa3JIoKEeHHUS.

— Ilpennoxu BapuanTsl nepepabOTKU HanboJiee BpEAHbIX BUIOB MyCOpa.

Bonpocwi ons hopmuposarnus ymenuii pabomams ¢ ungpopmayueti
— CpaBHU BapwaHTHl TNPEACTABIICHUS WH(POPMAIMU W OOOCHYH, Kakou

U3 9TUX BapHaHTOB Hanbosee HHPOPMATUBHBIM.

IlenecooOpa3Ho mocie BBHIMOJHEHUS AHAJIOTHYHBIX 3aJaHuil OOCYIHTH
C UAIIUMHCSL WU B HAIPABJICHUU SKOJIOTUM, TMOSBUBIIMECS y HHUX, KaK UM

IIOMOKET MAaTCMAaTHKa B PCHICHUHU SKOJOIMYCCKHUX np06neM.
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IToaBenem urorn

1. Ilnanupyemble pe3yapTaThl OOyYeHHs MaTeMaTHKe B 5-M Kiacce,
B yacTHOCTU TeMme «HarypanbHble uyMcCiay, BKIIOYAIOT HE TOJBKO pE3YyJIbTAThI
B HANPABJIEHUU JIMYHOCTHOTO  PAa3BUTHUS  YYalIUXCS, METAlpPEIMETHbIE U
IpeIMEeTHbIe pPe3yibTaThl OOYYeHHs, HO TakXKe M pPe3yabTaThl (OPMHUPOBAHUS
GyHKIHMOHATBHOM MaTeMaTH4eCKOM TPaMOTHOCTH, KOTOpas SBIISETCS OJIHOM
U3 MIPUOPUTETHBIX Iiesiel 00yueHuss MaTeMaTHKe B 5—6-X Kiaccax.

2. Metoonornyeckoi  OCHOBOM  ¢dopmupoBaHus  (YHKIIMOHATBHOM
MaTEeMaTUYECKOH TpaMOTHOCTH B OOY4YEHMH MaTEMaTHKE SBISIETCS CHUCTEMHO-
NeATEIbHOCTHBIN, TUYHOCTHO-OPUEHTUPOBAHHBIA U KOMIIETEHTHOCTHBIN MOXOIbI,
4To O0ecrneuynBaeT BO3MOXKHOCTh OpraHM3alMM Ipouecca (GOpMUpPOBaHUS
(YyHKIHMOHAIBHOM MaTEeMaTUYECKOM TI'PaMOTHOCTH B €IMHCTBE C JIMYHOCTHBIMH
pe3ynbrataMu OOYyYEeHHS] W pPAa3BUTHUEM MPEIMETHBIX M METalpeIMETHBIX
Pe3yJIbTaTOB 00yUYEHUS, BKIIOYAIOIINX YHUBEPCAIbHbIE YUeOHbIE IEHCTBUS.

3. [porecc (bopMHpOBaHUS (yHKIMOHAIBHOM MaTeMaTH4YECKON
IPaMOTHOCTH  CIIOCOOCTBYET  (DOPMHpPOBAHUIO  LEHHOCTHOTO  OTHOLUEHUS
K MaTeMaTH4eCKOMy 00pa3oBaHHUIO, TaK Kak B 3TOM MPOLECCE AKIEHTUPYETCs
3HAYMMOCTh MATEMATHYECKUX 3HAHUW U YMEHUU JIJI1 PEATbHON KU3HU.

4. KauectBo 0OydeHHsT MaTeMaTUKE B  HalpaBICHUU JIOCTHXKEHUS
(YyHKIHMOHATIBHOM MaTeMaTU4YEeCKOM T'PaMOTHOCTH B OCHOBHOM OIPEAEINAETCS
KAaueCTBOM 3aJIaHHUW, KOTOPBIE MCIOJB3YET YUUTENb I OPraHU3alMd aKTUBHOU
yue0HO-TI03HABATEIbHOMN 1€ATEIbHOCTH YUAIIUXCS.

5. IIpouecc hopMupoBanus u pa3BuTUs QYHKIIMOHATLHON MaTEMaTUUECKOM
IPaMOTHOCTH OPHEHTHPOBAH HAa MKCIOJB30BAHME CHUCTEMBI 3a7a4 W 3aJaHuM,
BKJIIOYAIONIEH MaTeMaTuyecKkue, yueOHO-TI03HABATEeIbHbIE U KOHTEKCTHBIE 3a/1a4H,

COOTBETCTBYIOIIHE JUIAKTUYECKOM IIEIIH.
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2.3. OcobennocT u3yueHusi TeMbl «OObIKHOBEHHBIE JPOOW» B 5-M KJjacce

2.3.1. U3yuenue apodeii B 5—6-x kiaccax

OI[Ha 13 OCHOBHBIX JIMHUM COACPKAHUA KypCa MaTCMAaTHKHN 5—-6-Xx xJ1accoB —

apudmeTryeckas, BKIIOYaOmas B ce0si KpynHblid 6510k « OOBIKHOBEHHBIE JPOOM».

I'maBHAasgs 0COOCHHOCTH 3aKIIOYaeTCs B TOM, YTO H3Y4YCHHC I3TOIO Oy10Ka JACINTCA

Ha JiBa dTana (cM. Tabnwmiy 9).

Tabruya 9

Pacnpeneﬂeﬂne COACPKaAaHUA TEMbBI 110 roaam oﬁyqenml

5-u knacc: sman 1
[IpeacraBnenue o ApoOH Kak crocode
3aMyCH YaCTH BETUYUHBI.
OObikHOBEHHBIE IpoOu. [TpaBunbHbIE U
HeTpaBUIbHBIC TpoOu. CMenTanHast
JpOoOk; IPEICTABICHUE CMEIIAHHOMN
JIpoOU B BUJIE HEMIPABWIHLHOM ApoOH U
BBIJICJICHUE 11101 YaCTH Yuciia
U3 HETIPaBUIILHOM IPOOH.
N3obpaxkenue npodeit ToukaMu
HA YMCJIOBOU MPSMOM.

OcHOBHOE CBOMCTBO JIpOOH.
Coxkpartienue apo6eit. [Ipusenenue
IpoOu K HOBOMY 3HaAMEHATEIO.
CpaBHeHue apo0eil.

Crno>xeHre 1 BRIYUTAaHUE APOOCH.
YMHOXEHHE U JIeJICHHE ApoOei;
B3aMMHO OOpaTHBIC IPOOH.
Haxosxienre 4acTul 1es1oro U 1eoro

I1I0 €0 4aCTu

6-1 knacc: sman 2
OObIKHOBEHHAs APOOb, OCHOBHOE
CBOMCTBO JIpoOH, COKpaIleHue Apooei.
CpaBHEHHE U YIOPSTIOYHNBAHUE
npobeil. Pemmenue 3agau
Ha HaxO0JICHUE YaCTH OT IEJIOTO U
[EJIOTO IO €ro YacTH.

JpoGHoe uncio Kak pe3ysibTar
nenenus. [IpeacraBieHue 1ecITUIHON
JIpoOu B BUJIe OOBIKHOBEHHOU Jpo0OU U
BO3MOXXHOCTH IIPEICTABICHUS
OOBIKHOBEHHOM JpOoOU B BUIE

NECATUYHOU
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Ha mnepBoM »5Tame mNpouMCXOAUT 3HAKOMCTBO C OCHOBHBIMH HJIEIMH U
NOHATUSAMH,  croco0aMu BBINIOJIHEHHUS apumeTnIecKux NEeNUCTBHIA
C OOBIKHOBEHHBIMHM Jpo0simu. [Ipu 3TOM Ha JaHHOM 3Tane paccMaTPUBAIOTCS
npocTeiiume ciyyau apupMEeTHIECKUX JIeHCTBUN C OOBIKHOBEHHBIMU JpO0sIMU O€3
UCIIONb30BAaHUSl TPAaBWJ HAXOXKJICHUS HAWMEHBIIEro OOIIEro 3HaMeHaTels
C MOMOILIbI0 HAaMMEHBILIEr0 O0IIero KpaTHOro. M3ydeHue NOHATUN HAWMMEHBIIETO
OOIIero KpaTHOTO W HAWOOJBIIEr0 OOIIEro ACNUTENs] OTHECEHBI MPOTrpaMMOi
K Kypcy MaTeMaTHKH 6-To Kiacca.

Ha BTOpOM 3Tame mporucxoauT COBEPIICHCTBOBAHUE HABBIKOB CPABHEHHUS U
npeoOpa3oBaHusi JIpoOeil, HAET OCBOCHUE HOBBIX TMPABUI  BBITIOJTHEHUS
apumeTnyecKkux JAEUCTBUM ¢ JIpo0siMu, (HOPMHUPOBAHHE HABBIKOB BBIIOJHEHMUS
JNEUCTBUN C BBIPAXKECHUSIMH, COJEPKAIIUMH OOBIKHOBEHHBIE JIPOOHU, pacIIUpPEHUE
IIPUEMOB PELLIEHUS 3a/1a4 Ha APOOH.

OCHOBHBIM TpeOOBaHMEM K IIOCTPOCHHUIO COJEP)KaHHUS, CBSI3aHHOTO
C U3y4YEHHEM Jpo0Oeil, SBISIETCS CTPYKTYPUPOBAHME M  pa3BUTUE UJEH,
peann30BaHHbIX paHee. [lepexon K u3ydeHHIo IeCATUYHBIX Ipo0eil enecoodbpazex
II0CJIE KOMIUIEKCHOTO ¥ 3aKOHYEHHOI'O0 BO BCEX OCHOBHBIX MOMEHTAaX HW3yYEHHS
OOBIKHOBEHHBIX JIpo0Oeil, B 3TOM ciy4yae OOOCHOBaHME TpaBUJI JECUCTBUI
C IECATUYHBIMU  JpOOSMU  CTPOUTCS HAa TOHUMAaHUM TpaBWiI  JeHCTBUI
C OOBIKHOBEHHBIMH JIPOOSIMH.

VYuuTbiBass 3TH TOJIOKEHHUs, JaBaiTe oOpaTMM Halle BHHUMaHUE

Ha 0COOEHHOCTH B M3yueHUH TeMbl « OOBIKHOBEHHBIE APOOH».

2.3.2. BBeaeHue noHsiTusi Apoou

dopMUpOBaHUE MPECTABICHUS O JIPOOM HAYMHAETCS C BBEJICHUS MOHSTHS
«10JIW». DTO TOHATUE HE SIBIACTCA JUISl y4alluXCs HOBBIM, OHO BBOJUTCS B Kypce
MAaTEMATUKH HA4YaJbHOW IIKOJIbI, y4Yalluecss YK€ HMEIT HEKOTOPBIM OIBIT
MIPUMEHEHMS JOJIEN B KU3HECHHBIX CUTyalusix. HecMoTps Ha 3T0, HAa ypoKax HY>KHO

BKIIIOYATh IPAKTHUCCKUC 3adHUS HAa HAXOXKIACHUC OO0JIM OCJIIOro M OCjaoro 1o €ro
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JIOJTU, UCTIOJIB30BATh IIPU 3TOM Pa3HOOOpa3HbIEe IPEAMETHI, IOMYCKAIOIIKE JAeJICHHUE
Ha YacCTHU.

Cnoco6oM nonyyeHus: JpOOHBIX YUCEN SBISETCS TAKXKE MPOIECC U3MEPEHU I
JUIMHBI, TaK KaK OH SIBJIIETCSI HCTOPUYECKUM U B HEM 3aKJIa/IbIBAIOTCSI OCHOBBI JJISI
BOCTIPUATHS PACIIMPEHUS MOHATHUA YHcla B Kypce anreOpbl. UToObl ydaiuecs
MOTJIM 3(G(HEKTUBHO UCTIOIB30BaTh 3TOT CIOCO0 B AaJIbHEUIIIEM, TI0JIE3HO MTPOBECTH
IpaKTHUECKyl0 padory «M3MmepeHue IIMHBI MpeaMeTa». DTambl 3TOM paboThI
COCTOSIT B CHEAYIOIIEM:

1) VYuammMcs maeTcs 3aJaHHe HW3MEPUTh JUIMHY HEKOTOPOTo IMpeaMeTra
C 33JJaHHON eANHUIIEH n3MepeHust — MeTp. B kauecTBe npeamera MOKHO BbIOpaTh,
HaIlpUMep, CTOJI, KHWKHYIO IIOJIKY U T. II.

2) B xome wm3MepeHMU y ydYamuxcs IOJIy4aeTcsl OCTaTOK, B KOTOPOM
MIPUHATAS €AUHULIA U3MEPEHNS HE YKIIAABIBAETCS MMOTHOCTBIO.

3) Hdns wum3MepeHHWsl OCTarka JaHHYK CIWHUIYY HW3MEPEHUs JeTsT
Ha HECKOJIBKO PABHBIX JIOJEHM M OJHY M3 HHUX IPUHUMAIOT 34 HOBYIO €IUHUILLY
U3MEPEHUs.

4) Ecmu HeoO0XOIUMO, TOBTOPSIFOT 3TOT MPOLECC, OTKIIAAbIBas HOBYIO
€AUHUIY U3MEPEHUS HA OCTATKE.

B kayectBe pe3ynbprara NPOBEICHHBIX W3MEPEHUHN YYalluecs I10Jy4aroT
JTpOOHOE YUCIIO.

[lenecooOpa3Ho MCHOIB30BAaHUE OTpE3Ka, pPa3/AeICHHOIO Ha PaBHBIC YacTH,
B KauecTBe MpocTeiiiet Moaenu apodu. OT 3TOM MoJenu Mo3kKe MOXKHO OyIeT

NEepPeNTH K N300paKeHUIO 1po0eil TOUKaMU KOOPIMHATHON NPSIMOM.

3aganue.
Kakyto gacte orpe3ska OM cocrtasiusier otpe3ok OA? Otpezok OB? Otpes3ok

ocC?
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VY4eHUK ompenenser, yTo 3a E€AMHUIY OpUHAT OTpe3ok OM, KOTOpbIi
nojieneH Ha 11 ygacteil, 3HauuT, 3HAMeHareneM apoou Oyner uucio 11. Haxoawur,
4T0 OTpe30K U4 COCTaBIAET ABE YaCTU — JIBa OAMHHAALATHIX 0Tpe3ka OM, 0Tpe30K
OB — 4eTbIpe 4acTy, T. €. YEeThIPE OAUHHAALATBIX, 0Tpe30K OC — ceMb 4acTel, T. €.

CeMb OJIMHHAIATHIX, U 3alMCHIBACT MOTYIUBIINECS IPOOH, PUKCUPYS YUCIUTEND

o 2 4 7
KaXJ10H I[pO6I/IZ - —. Takum O6p&30M, OH pa60TaeT CO CJIOBOM — HA3BaHUCM

11711711
Ipo0H, C MOJIETBIO — 00pa3oM ApodH, ¢ N300pAKEHUEM — 3aIMHUCHIO IPOOH.
[lone3Ho M3MEHHUTHh YHUCIO YacTel, Ha KOTOPhIE TMOJEIEH OTPE30K, U
MPEJIOKUTh BBITIOJHUTH 3ajJlaHUE elle pa3, oOpamjas BHUMaHUE Ha TO, YTO

HN3MCHUIIOCH, 4 UYTO OCTAJIOCh HCU3MCHHBIM.

- A B (:
t “i u B L C L | (I) ———w o—i
a) O M 6) M

Puc. 11

MOXHO MPEITIOKUTh YUAITUMCSI CaMOCTOSITEIbHO OTMETUTh TOUYKY, HAa3BaTh
Y 3aIIUCaTh COOTBETCTBYIOIIYIO JPOOb.

Jlanee BaXHO TPEUIOKUTH YYalIUMCSl TPOJeNaTh «OOpaTHBIA IMyThY:
HAYEPTUTh OTPE30K, KOTOPHI COOTBETCTBOBAJ Obl HA3BAaHHOM yuuTesieM IpoOu, U
3ammcarh 3Ty APOOb.

He cnenyer 3a0biBaTh M 0 BenuuuHax. [Ipu 3TOM mosie3HO 0Opa3oBBIBATH
JpoOu HE TOJIBKO OT BEJIMYUH JUIMHBI, HO M OT BEJIMYMH Macchl (0JIHAa BTOpasi, OJIHA
necsaTasi, TpU 4eTBEPTH, JIBE MATHIX KUJOTpaMma), BpeMeHu (0JHa BTOpasi, OJHA
JecsaTasi, TpU 4YE€TBEPTH, JIBE MATHIX Yaca), CTOUMOCTH (OJIHA JecATasi, MSATh COTHIX
pyOIs).

Takum oOpa3om, MOCTENEHHO OT JACJCHUS MPEAMETOB HAa PaBHbIC YACTU U
JI0JIEl B HaYaJbHOM WIKOJE uepe3 ACJCHUE OTPE3KOB M BEIWYUH Yydalluecs
MOCTETICHHO TOIXOAT K MOHMMAHHUIO JPOOW Kak 4yuciia. BakHO MOMHHTH, YTO
MHOTUM y4alIuMcsl TpeOyeTcsi BpeMsl, YTOObI 0CO3HATh MOSIBICHUE HOBOTO JIJISI HUX

BUJIa YUCCII U IIPUBBIKHYTH K HOBOM — ((HByXBT&H(HOﬁ)) — 3aIIMCH.
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2.3.3. U300paxenne Apodeii ToUKaMM HA KOOPAMHATHOM NPAMOii

OpnHuM U3 Ba)XKHBIX MOMEHTOB Ha ITyTH OCBOCHUS IITUKIIACCHUKaMU ITOHATHS
«Ipobm» sBIsIeTCd H300pakeHHe ApoOel TOYKaMHh Ha KOOPAWHATHOW MPSMOi
(sryae). K mMomeHTy Hauyana W3y4deHUs JAHHOM TEMBbl YYallUecs YK€ YMEIOT
n300paxkaTh HaTypaJIbHbIE YMCIIa TOYKAMHU HAa KOOPANHATHOU MPSMOM, TI03TOMY 3TO
HE JIOJKHO BBI3BIBATh Y HUX OCOOBIX 3aTPYAHEHUH.

Jlis  yCHemHoro OBNaJACHHUS TPUEMOM H300pakeHUsT ApoOU TOUKOU
Ha KOOPJIMHATHON MPSMOW TMOJE3HO BBIIOJHUTh C YYallUMHCS  3aJaHus
Ha HAaXOXKJIEHUE KOOPJAMHAT TOYEK C HATypaJbHbIMHU 3HAaYEHUSIMU B CIIydasxX, KOrJaa

€IMHUYHBIN OTPE30K HAa KOOPJIMHATHOM MpsIMOM HEe yKa3aH. Hanmpuwmep:

3amanue.

Hatimute xoopaunater Touek A, B, C Ha pucyske.

A B C

Pewenue. Otpe3ok ot uncna 0 1o yncna 32 pa3zesieH Ha 8 paBHBIX YacCTew,
3HAYUT, OJMH TaKOH OTPE30K COCTABISET OJHY BOCBMYIO YacTh BCETO OTPE3Ka,
3HAUUT, OJHOMY JCJICHUIO COOTBETCTBYeT uucio 32:8=4, aBym — uucio 8
(Touka A), Tpem — 12, getbipem — 16 (Touka B), msatu — 20, mectu — 24, cemu — 28
(rouka C). CiienoBareabHO, TOUKH UMEIOT KoopauHathl: A(8), B(16), C(28).

Cnoco6 m300paxkeHus: IpoOU TOYKONM Ha KOOPAMHATHOW MPAMOU CIETyeT
paccMaTpuBaTh Ha TpUMEpe KOHKpETHOW npobw. Ero obocHoBanume (opmupyer
MOHATHE JIPOOHW: 3HAMEHATEh IMOKAa3bIBACT, HA CKOJBKO PAaBHBIX YACTEH HYKHO
pa3leanTh €AMHUYHBIN OTPE30K, a YUCIUTEIb — CKOJIBKO TAKUX YacTel HaJ0 B3ATh.
Heobxoanmo Ha pa3HbBIX MpuUMepax MOKa3aTh, YTO BHIOOP €IUHUYHOTO OTpE3Ka
3aBUCUT OT 3HAMEHATeJIed MaHHBIX ApoOeH, Hampumep pa3o0paTh CICAyIOIIee

3ajaHuE:

3aganue.

OTMeThTE HA KOOPAMHATHON NPSIMOM TOUKHU:

N |-
Alw
oo | Ul
(oo NIEN

109



B stom ciiydae egMHUUYHBIN OTpe30K yaoOHee MPUHSITH PAaBHBIM 8 KIIETKaM

Wi 8 cM, 4nciio 8 — HanboJblee 0011ee KpaTHOE 3HaAMEHATENEH.

2.3.4. Knaccudukauus Apoodeii

Knaccudukanus apobeit, nzydaeMbIx B Kypce MaTeMaTHKH S5-TO Kjacca,
MpeJCTaBlieHa CIEAyIOMUMH THIAMU: TpaBWIbHAsS W HENpaBWIbHAs JIpoOH,
CMEIIIaHHAas Ipo0b, UTO MO3BOJISIET 00OOIIUTh U CUCTEMATU3UPOBATH MOJYYCHHBIC
3HaHUsA O ApoOsx. Ho mx u3yueHne MOXKET OCYIIECTBIATHCS HE B OJIHOU TeMe
10 IPUYHMHE TOTO, YTO CMBICJ 3aIMCH CMEIIaHHON IpoOH OOBICHIETCS Kak CymMMa
1enoi yactu u 1pooHoit yactu. CieoBaTesibHO, 3TO MOHATHE MOYKHO BBECTH MTOCTIE
M3y4YeHHMS MpaBuia CI0oKEHUs ApoOei. B Hayane TeMbl M Tak 0Ye€Hb MHOTO HOBBIX
TSl yYaIuXcsi TOHSTHM.

PaccMmoTtpum 310 Ha IpUMeEpe CAEAYIONIEN 3a1aUHu:

3ananue.

8 s10JI0K HA/IO pa3/eIUTh MMOPOBHY MEXKIY Tpemsi OpaThsiMu. CKOIBKO 070K
JIOCTAHETCSI KaxoMy Opaty?

Pewenue. Paznenuts si0J10kM MeXAy TpeMsi OpaTbsIMU MOXKHO, HampUMED,

TaK: pa3pe3aTh KakJi0e sS0J0KO Ha TPH PaBHBIC YaCTH M OT Ka)XKIOTO s0JI0Ka JaTh
OpaThsaM IO OJTHOM Tako# yacTH. Toraa KaxIpli MOJIydnuT — s0JI0Ka.

MO>HO MOCTYIIUTh MHAYE: AaTh KAXKIOMY OpaTy 10 2 IeibIX S0JI0Ka U elle
110 3 OT KaXIOTO M3 OCTABIIMXCSA s0JOK. Torma KakaoMmMy ITOCTaHETCS 2+§

s0JI0KA.
JIng  Takoro «KOMOMHHMPOBAHHOTO» YHCJIA, KOTOPOE CKJIQJIbIBACTCS

U3 HaTypaJIbHOTO YKCJIa U MPABUIBHOW APOOH, €CTh CIEelUaIbHOe 0003HAYEHHE:!

2
25. Uucna 2 n 3 IIPOCTO 3AMUCHIBAIOT PSIZIOM 0€3 3HaKa «IUTIOC». TaKyr 3aluch
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Ha3bIBAIOT CMEMIAHHOU Jpo0kto0. [Ipu 3TOM HaTypalibHOE YKCIIO 2 Ha3bIBAIOT LEIOU
y 2 y
4acThIO CMELIAHHOM JIpo0H, a PABMIbHYIO IPOOb 3 ee IpoOHOM YacThIO.

C BBCIACHHUCM IIOHATHA HeraBHHLHOﬁ I[pO6I/I Y ydamuxcsa MCHACTCA YIKC,
BO3MOJKHO, CIIO>KUBIITHMCS CTCPCOTHUIL, YTO I[pO6L MCHBIIC LICJIOTO. B sToli ke cBs3mn
ITOJC3HO 06CYIII/ITB C IIITUKJIAaCCHHUKAaMU, I'1€ 110 OTHOILLICHHIO K 1 Ha KOOpI[HH&THOfI

IPsIMOM pacroyiaraioTcs MpaBUIIbHbBIE APOOH, a I/ie — HEMPaBUIbHBIE JPOOH.

[IpaBuibHas qpoOs HenpasunbHas 1poOb

u Y

Puc. 12

Bce >tn nmousTHs AJI1 IIATUKIIACCHUKOB ABJIAIOTCA HOBBIMH, IMO3TOMY IIPU
opraHu3anunuun O6p&30BaTeJII>HOFO ImponccCca HYXKHO HCIIOJIb30BATb OoJbIIIOE

KOJIMYCCTBO TUAAKTHYCCKOT'O MaTCpHralia.

2.3.5. OcHOoBHOE cBOIicTBO Apodu. Cokpanienue aApoodeid.

IIpuBenenue 1podU K HOBOMY 3HAMEHATEJIIO

N3yuenne oCHOBHOTO CBOWCTBA APOOH MPEAIoaraeT OpraHu3aiuio padboTh
C TEOMETPUYECKUMU MOJICIISIMU W/UJIHN peanbHbIMU o0bekTamu. [locie mpoBeaeHus
TaKOW pabOTHI yUaIIHecs! JOJKHBI CAMOCTOSATEIBLHO CACIATh BEIBOI O TOM, YTO OJTHO
U TO K€ YHCJIO MOKHO BBIPA3UTh PA3HBIMHU JPOOSIMU C COOTBETCTBEHHO PAa3HBIMU
YUCTUTEIISIMA ¥ 3HAMEHATEeISIMH. BakHO, 4TOOBI y ydammxcs chOpMHUPOBATIOCH
MOHMMAHUE TOT0, YTO C TMOMOIIBI0 OCHOBHOIO CBOMCTBa JApoOU JIpoOb MOKHO
3aMEHUTh Ha PABHYIO €l JApoOb CO 3HAMEHATeNeM, KpaTHBIM €€ 3HAaMEHATEIIIO.
YrpakHEHUS JOJDKHBI COIEpKaTh JBE B3aMMHO OOpaTHBIC OTNEpaIiy, CICIYIONNe
W3 OCHOBHOTO CBOWCTBa JpoOU: TpHUBEACHUE APOOM K HOBOMY 3HAMEHATEIIO U
cokpamienue napobu. [lomydeHHbIE TP 3TOM YMEHHsI OYyIyT pa3BUBATHCS TIPH

U3YYEHUU aNredpanyeckux apooei.
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Onepauuu, cnegyiowme

M3 OCHOBHOFO CBOMCTBA Ap06M

MpusegeHue apobu CokpalueHue

K HOBOMY 3HaMeHaTeNto apobun

Puc. 13

Marematnueckuii annapar, COPMHUPOBAHHBIN y ydalIUXCsl K HACTOSIIEMY
MOMEHTY, TTO3BOJISIET MPUMEHSTH JIBa CIIOCO0a COKpaIleHUs JPoOu:
1) mocienoBaTe’IbHOE JICICHUE YHCIUTENS W 3HAMEHATeNs JPOOH Ha MX
oO11Me AeuTeNu:
36:2 18:3 E
66:2 33:3 11°

2) pa3loKEHHE YUCIIMTEIS W 3HAMCHATEIs Ha MHOXKUTCIHM M COKDAIICHHE
JIpoOu Ha O01Me JETUTENH:

36:2_ 2-2-5 3_6
66:2 2 -3-11 11°

[TpumMbl HaXOXKAEHUS OOIIEr0 3HAMEHATENS IBYX APOOEi Tydllie pacCMOTPETh
Ha KOHKPETHBIX ITpUMEpPax U pazoOpaTh TpH clyyas:
1) 3HamMeHaTenb OJHOW IPOOW SIBISICTCS JEIUTENeM 3HAMEHATeNs JPYrou
Apoowu;
2) 3HAMEHATEIN IBYX Apo0eii B3aUMHO MPOCThIE YKCIIa,;
3) 3HaMeHaTeNnu JBYX APOOCH He SBISIOTCS JCIHUTEIISAMH JAPYr Jpyra u
HE SBJISIIOTCS] B3aUMHO IIPOCTBIMH.
HyXHO y4uTBIBaTH, YTO IMJAKTUYECKUM MATEpUA JOJDKEH COIEpXkKaThb
3aJlaHdsl, B KOTOPBIX 3HAUYEHMs] 3HAMEHATENsl He SIBJISIOTCS OOJBUIMMH, TO €CTh
He TpeOyIOT TPOMO3IKMX BbIYKclieHuid. Hampumep:
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1) 3nameHaTeNb OHOM
JIpoOu SIBISIETCA
5
JIEIIATEIIEM [TpuBenute apodu 7 U 7 K 00IIIEMY 3HAMEHATEITIO.

3HaMEHAaTeJsl IPyroi

Ipoowu.
2) 3HaMeHaTeNu JIBYX
. 1 2
Ipobeit B3auMHO [IpuBenute npodu 2 u 3 K 00111eMy 3HaMEHATEIIO.
MPOCTHIE YHCTIA.
3) 3HameHaTeNu IBYyX
npoOeil He SIBIISIOTCS
3 5
TETUTEISIMH JIPYT [TpuBenute npodH 5 U 1 K 00111eMy 3HaMEHATEIO.

Apyra v HC SABJIAIOTCA

B3aMMHO IMPOCTBIMMU.

Bonee «rpomo3akuey cirydyan MOTYT ObITh pACCMOTPEHBI B KypCe MaTEMaTHKU
6-ro kiacca.

B pe3ynbTraTe uzyueHus NepBbIX JIBYX CIydaeB ydalluecs JOJDKHBI MPUNTH
K BBIBOJIaM O TOM, YTO JPOOU MOKHO MPUBECTH K JTIOOOMY 00111eMy 3HAMEHATEIIO U
B KadyecTBe OOIIEro 3HaMEHaTeNs BCErjJa MOXKHO B3SIThb IPOU3BEACHUE
3HaMEHAaTeJIel TaHHBIX APOoOeH.

Tperuit cirydait mokasbIBaeT, 4TO, YTOOBI BBIUMCICHUS OBUTH IPOIIE, HAJI0
nocTaparbcsl Mo00paTh HAMMEHBIIMK OONIMil 3HaMeHaTenb. Mcnonas3ys TpeTuit
CIIydail, IpUXOAUM K aJITOPUTMY HAXOXKIACHUS HAMMEHBIIIETO O0IIero 3HaMeHaTeJs:

1) nmpoBepsieM, ACTUTCS JT1 OOJIBIINI 3HAMEHATEIb HA MEHBIIINH;

2) eciy IEIUTCS, TO OH M SIBJISICTCS OOIIMM 3HAMEHATEIIEM,;

3) ecnu He AeanTCs, TO OyIeM MOCIeI0BaTEIbHO NIepeOrpaTh YNCIIa, KpATHBIC
00JIbIlIEMY 3HAMEHATEI0, ¥ MIPOBEPSIThH, ESATCS JIU OHU HAa MEHBIINI 3HAMEHATEJTb.

['maBHOE, YTO MOKHBI MOHUMATh MSATUKJIACCHUKH, — 3TO YTO €CTh OOUIUM
Croco0, a €CTh YacTHhIE MPUEMBI, KOTOpPhIE TAKXKe IMOJE3HO 3HAaTh, TaK KaK HUX

HCIIOJB30BaAHUEC ITIOMOIa€T HaM B OTACJIIbHLBIX ClIy4dasX.
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2.3.6. CpaBHeHmue apooei

[Tpu u3yuenun cpaBHEHUS OpoOEH TakkKe MOJE3HO PACCMOTPETh Pa3TUYHbIC
CIIy4au, UJisl OT YaCTHBIX CIIy4aeB K 00IeMy coco0y:
1) CpaBHeHue apobeii ¢ paBHBIMU 3HAMCHATEIISIMHU.

2) CpaBHEHHUE IpOOEH ¢ paBHBIMU YHCITUTEIISIMH.

3) CpaBHeHuUE ApoOCiH ¢ pa3HBIMHU 3HAMEHATEISIMU U YHCIUTEIISIMH.

CPABHEHWE OPOBEW

C pasHbiMU
3HaMeHaTenaAMm u
YncaUTENAMM

C paBHbIMM

C paBHbIMM

3HamMmeHaTenamum yucantTenamm

dyT60NbHARN KomaHaa Poccuna 3aHumaet 1/8 Bceir Ypok pgautca 2/3 4, a
«BbiMnen»  BbiMrpana  — Cywu 3emMHoro wapa, a nepemeHa — 1/4 u. CpasHuTe
. 38 AnTapktnaa — 1/10. Poccua MPOAO/IKUTENLHOCTE  YPOKa
MaTyei TypHMpa, a KomaHaa
) 17 i MAM AHTapKTMAa 3aHMMaeT " NPOAO/IKUTENILHOCTb
«Cmenbit» = —= maTyein GOMblYID  YacTb  CyLM nepemeHbi.
TYPHUPa. Kakaa 13 KomaHg, 3eMHOrro |_|_|apa?
BbIMrpasa MeHblue maT4yen
B TYpHUpe?
Puc. 14

[TpriemMbl cpaBHEHHUS JApOOCH C paBHBIMH 3HAMEHATEIIIMA M C PaBHBIMHU
YUCIIUTEISIMH ~ MOXHO  TMPOWJUTIOCTPUPOBATh  y4YalIMMCS HAa MPAKTHICCKUX
npuMepax. A cpaBHEHHE JIPOOCH C pa3sHBIMU 3HAMEHATEIISIMH IPEaycMaTpHUBacT
NPOBEJCHUE TEOPETUYCCKUX OOOCHOBAHHWM, HCIIONB3YIOMUX JIOMOJHUTEIIHHO
MIPUMEHEHUE aJTOPUTMOB COKpAIlleHUs APoOei W mpuBeneHUs Apodeit K odmmemy
YHCITUTEIIO WU K 00IeMy 3HaMEHATEITIO.

B pesysbTare n3ydeHus Bcex ciydaeB CpaBHEHUS JpoOeit HEOOX0AMMO CHOBA
aKIEHTUPOBATh BHAUMAHHUE YYaIlIUXCS HA TOM, YTO €CTh OOIIWH, YHUBEPCAIbHBIN
croco0 — MpuBeACHUE K OOIEeMy 3HAMEHATENI0, a €CTh PAIMOHAIBHBIC TPUEMbI

AJI1 YaCTHBIX CJIYYAacCB. B IMOCJICAHCM CJIydac BAKCH AHAJIM3 TUIIA CPABHUBACMBbIX
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npoOei, 4ToObl BHIOpATh BEPHBIM MpHUEM IS CpaBHEHUs ApOoOeH B KOHKPETHOM

clIyd4ae.
3aganmue.
CpaBHUTE — H ﬂ
11 9
Yuuseepcanvuwiii cnocoo Payuonanvnwiii npuem

4 36, 4 44, N3 nByx npobeii ¢ 0AIMHAKOBBIMU
11 99" 9 99 YUCJIUTESIMA MEHBIIIE Ta, Y KOTOPOU
36 < 4 4 < 4 3HaMeHaTeNb OOJIbIIIE:

99 99 11 9 11 > 9, cienoBaTenbHO,

4 4
—_< -
11 9
B nocnenHem ciyyae BaKeH aHajIW3 TUIA CPaBHUBAEMBIX ApoOel, 4TOObI
BbIOpaTh BEPHBIM PUEM 711 CpaBHEHUS ApOOel B KOHKPETHOM CIIy4dae.
[IpuBeneM npumep, MpU BBHIIOJHEHUHM KOTOPOTO IMOJIE3HO HCIOIb30BAThH

Pa3INYHBIC IIPUCMbI CPABHCHHA.

3axanue.
4 9 1
Pacnionoxnrte yucina —, —, —

; ) B ITOPAIOKEC BO3paCTaHUI.
9' 4’ 12 pAtice BO3p

s 1
8" 9

IlepBoe, 4TO HAAO MHOJAMETHUTH, YTO CPEAM JAHHBIX YHUCEI €CTh YHUCIA
C paBHbIMU uMciuTensiMu — 1/12 u 1/9 u paBHbIMHM 3HameHaTensiMu — 1/9 u 4/9.
[Tocne BbIIENEHUS W CpPaBHEHUS ApOOEH C paBHBIMU YHUCIUTEISIMU, PaBHBIMU
3HaAMEHATEJISIMU U PacliO3HaBaHUS HETIPABWIHHOM ApoOu 9/4 ocTaeTcs JIUIIb «HAUTH
MECTO» B 3TOM psiAy apodu 5/8. Ho u 31ech MOMOTYT 3TH K€ CIIOCOOBI:

5/8 > 4/8 > 4/9.

Ntak, momaroBo aaropuT™M BBITISIUT CIASAYIOIIUM 00pa3oMm:

1 1

1. CpaBHUTD JpOOU C paBHBIMHU YUCIUTEISIMU o u—.

9

2. CpaBHUTH IpOOU C paBHBIMHU 3HAMEHATEIIIMU

o

1
u—.
9
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9

3. PacniozHath HEMpaBUIIbHYIO IPOOH 1

4. OnpenenuTs MECTo Apoou —: g < g < g

o | ol

1 4 1 5 1

HJIN CPABHUTH C E , €CJIN 3aMCTHUTD, UYTO 5 <—ya-—>-—.

2 8 2

anamHeHHﬂ 10 I[aHHOﬁ TEMC II03BOJIAKOT YYUTCIIO AKIOCHTHUPOBATH

BHUMAHHC Y4YalllUXCA Ha MATCMATHYCCKHX 3aJavdadaX, HMCIOIIMUX MHOXCCTBO

pemennii. Hampumep:

3ananue.

Haitnute kakoe-1u00 4uciio, pacrnoyioKEHHOE MEXKy YUCIaMu:

| -
|k

JIns  yCHemHOro pelIeHusT TaKuX 3ajJad  OT ydJaluxcsi Tpelyercs

COO0OpPA3UTENBHOCTh, BOOOPAKEHHUE, YMEHUE pacCyKJaTh, JelaTb NPOCTEUIINE

YMO3aKIIOYCHHUA. HOBTOMY OHH IIOJIC3HBI AJIA1 BCCX YyUAIIMXCA, HO I-IpGSBBI“IaI\/JIHO

BaXXHbl JIs1  YCIICIOHBIX  YYaIllUXCA, HUMCIOIIINUX MTOBBIIIICHHBIN YPOBCHb

MaTeEMaTUUYECKON MOATOTOBKH.

Ecnu uymcnma pacnonokeHbl «ONM3KO JIPyr K JPYry»,
NPUIETCSd pacCMaTpuBaTh HX YEpe3 «yBEIUYUTEIbHOE

CTEKJIO»: YBEIIMYMM 3HAMEHATeIb M TpHBEIEM 00¢ JIpoou

9
K 0011IeMy 3HaMEHATeIto 72, MOIy4uM Apoou 72 u 7

M cuona YBCIIMYMM 3HAMCHATCJIb, YMHOXHWB WU YHCIUTCIIDb,

16 18

N 3HAMCHAaTCJIb Ha 2, [MOJIYyYUM —— U —— ; BOT U IIOABHUJIICA

144 144

(IIPOMCIKYTOK», B KOTOPOM MOIKHO «pPaCCMOTPETH» )Ip06b

17
144"

Ho ectb u npyroui myts, OH KOpoue.

Cnocob 1

1_8.

9 2’

1.9

8 72°

1_82 16,

9 72.2 144°

1_92_18

8 72 144

16 17 18
< < .

144 144 144
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VY naHHbIX apoOeit oOuuid yucaurtenb — 1; MoxkHo npuBectd  Crnocob 2

2 1 2
X K HOBOMy 06HI€My YQUCIIUTCIIO — 2 LII/ICJ'IO — —:—;
17 8 16
PACIIOI0KEHO MEXKIAY HUMU. 1 2
9 18

2 2 2

18 17 16

2.3.7. leiicTBUSA ¢ APOOSAMH

Chnoosicenue u svluumanue opooeit

N3ydeHue cinoxeHHsl U BbIUMTAaHUS OOBIKHOBEHHBIX Jpo0el 1eaecoodpaszHo
OCYILECTBIISTH IO CXEME, AaHATOTMYHOU TOM, IO KOTOPOM IIJIO U3y4EHUE CPAaBHEHUS
npo6eil. 311ech MOKHO BBIICINUTH U PACCMOTPETh TAKHUE KE CIIydau:

1) CnoxxeHue U BeIYMTaHUE Ipo0OEii ¢ paBHBIMU 3HAMEHATEIISIMHU.

2) CroxeHHe U BRIMUTAHUE IPOOCH ¢ pa3HBIMH 3HAMEHATEIISIMH.

3) OCHOBHBIE CBOWCTBA UJIH 3aKOHBI CII0KCHUSI U BBIYUTAHHUSI.

4) CrnokeHue W BEIYMTAHHE CMEIIaHHBIX Jpo0ei.

MoTuBanueir u3ydeHus: ACHUCTBUN HaJ OOBIKHOBEHHBIMH JPOOSIMH MOTYT

CIIY’KUTh TIPOCTHIE 337241 C CIOKeTHbIMU (abynamu. Hampumep:

3ananue.

Ha TpenupoBke mo TeHHHCY 15 y Jluma nm MakcuM pa3MHHAIUCh, a

OCTaBIIIUECS 15 Y BpEMEHHU TPEHUPOBKHU BBITIOIHSIIA OTPAOOTKY TEXHUKH YJIapPOB.

CKonbKO BpEMEHM JIWIIach TpeHUpoBKa J{umbl 1 Makcuma? Bripazute oTBeT

CHa4aJia B 4acax, a 3aTCM B MUHYTax.

Teopernueckuii MaTepuas 3TOU TEMbI yUalIMECs BOCIPUHUMAIOT JOCTATOYHO
JIErKO, HO MPU 3TOM PEKOMEHIYETCsl MCIIOJIb30BaTh HAIIIAJHBIE MaTEepHUAJIbL:

PUCYHKH, MoJienu, Habop «Jlomu u 1poOw», 4epTekKu, CXEMBI.
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IIpu pabote ¢ ynpaxHeHUsIMH 10 TeMe «CiokeHue U BbIYUTaHHUE ApoOei
C pa3HbIMH 3HAMEHATEISIMU» TAKXKE CIIEYET paclpeaessiTh UX Ha TPYIIIbL:

* HauOONBIIMKA 3HAMEHATENlb OJHOM W3 APOOel SBISETCS HaWMEHBIINM
oOIIIMM 3HaMEHATEJIEM JBYX JIPOOCH;

* 3HaMEHaTeNH JpoOei ABIAIOTCA B3aUMHO IPOCTHIMU YK CIIAMU;

* PE3yJbTAaTOM CJIOXKEHUS WM BBIUUTAHUS SIBIISIETCS COKpaTUMast JpOOb.

CaMbIM CII0KHBIM 3TaIlOM U3y4YeHUs aBisieTcs 3Tan «CI0KeHNnEe U BBIYUTaHUE
CMEILIaHHBIX Apo0eii», TaK KaK OH COJIEPKUT O0JIbllIee KOJIMYECTBO TPy 3a/1aHUH.

IIpu cnoxenunu:

* cJaraemble — HaTypaJbHOE YUCIO U NIpaBUiIbHAS APOOb;

* cJjaraemble — HATYpaJbHOE YUCIO U CMELIaHHas ApoOb;

* cjaraemble — CMEIIaHHAasl Ipo0b U MpaBUJIbHAS APOOb;

* pEe3yNbTaT CI0KEHUS — HEMIPaBUJIbHAs JPOOb;

* 00a ciaraeMbIX — CMEIIaHHbIE IPOOH.

IIpn BeIUMTAHMM:

* BBIYUTAHUE HATYPaJIbHOI'O YKCIIA U3 CMELIAHHOW 1po0u;

* BBIYUTAHUE NPABWIBHON JPOOHU U3 HATYPaJTbHOTO YHUCIIA;

* BBIYMTAHUE CMEIIAHHOW APOOU U3 HATYypaJbHOTO YHCIIA;

* BBIYUTAHUE NPABWIBHON JpOOH U3 CMEIIAHHOM Ipo0u;

* BbIUUTAHUE JIBYX CMEIIAHHBIX IpoOei.

[ToaTOMY AaHHBIE TPYIIBI 3aJaHU HEOOXOAMMO PACIpPENEIUTh MO YpOKaM
Tak, 4yTOObl M3y4YeHHE ObUIO IMOCTENEHHBIM, IUIO PACIIUPEHHUE OXBAThIBAEMbIX

CIy4acB, JO3UPOBAHHO HapacTaja CJIIOKHOCTb SaHaHHﬁ.

Ymnuoorcenue u oenenue opooei

Cy1miecTByeT MHOXKECTBO TOIXOJ0B K OOBSICHCHHIO YMHOXEHHsS JPOOCH.
Kaxnpiii 13 HUX UMEET CBOM JOCTOMHCTBA. Y YUYHUTEJIsSl BCErJa €CTh BO3MOKHOCTD
MPOJIEMOHCTPUPOBATH YUAITUMCSI HECKOJILKO CIIOCOOOB, Pealn30BaTh BHYTPEHHUE

MEXIPEIMETHBIC CBS3U apU(PMETUKA U TEOMETPHUH.
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Ilo aHasoruu co CIOXKEHUEM U BBIUUTAHUEM JIPOOEHl BBIIEISAIOTCS IPYIIIbI
3aJlaHAll Ha YMHOKEHHE U JEJIeHUE TPOOEH.

OcCOOEHHOCTBIO TMpU BBHINOJHEHUM YMHOXEHUS U JeNIieHus JpoOdew,
OTJMYAIOLIEH MX OT JACHCTBUM CIOXEHHS U BBIUUTAHUS, SIBISAETCS BO3MOKHOCTb
COKpallleHHE Apo0Oei B MPOLECCE MPOMEXKYTOUHBIX BBIYMCIICHH, a HE TOIBKO MOCHE
HOJIyYEHUsl pe3ysibTaTa. ITO MOMEHT, Ha KOTOPBIN IMOJIE3HO 0OpaTUTh BHUMAHUE
MSATUKJIACCHUKOB.

Kak u g apyrux apupmMeTudeckux ACUCTBUM, OOJBbIIOE 3HAYEHUE VIS
YMHOKEHUSI IpoOel UMeeT NMPUKKJIKA U OLICHKA pe3ysibTaTa BelYMCIeHU. B qanHOM
Clly4ae He0OXO0AMMO MPOUILTIOCTPUPOBATH YHAIIUMCS HA KOHKPETHBIX PUMEpax, YTo:

* MIPM YMHOXKEHHHM HATypaJbHOTO YHCIa HAa NPABWIbHYIO ApoOb
IIPOU3BEJCHUE MEHBIIE JAHHOIO HAaTyPAJIILHOIO YUCIIA, HAllpUMED:

12-§=2:41, 41<12;
8§ 2 2 2

* MPU YMHOXXEHUHM HATypajJbHOTO 4YHCIAa Ha HENpPaBWIbHYIO ApoOb
pou3Be/ieHUe O0JblIe JAHHOTO HATYPaJIbHOTO YKCIIa, HAlpUMEp:

12%:32, 32>12.

2.3.8. HaxoxaeHue 4acTH HeJI0r0 M LeJIOro Mo ero YacTu

OnHa w3 BaXKHEHMIIMX LEJIEN M3yd4aeMOM TEMbl — OBJAJEHUE YYaIIUMUCS
crioco0aMy pelIeHus 3a/1a4 Ha HaX0XI€HNUE YacTH 1IeJI0ro U 1IeJIOT0 MO €ro YacTH.
[Tpu permeHnu Takux 3ajad NPUMEHSIOTCSA J[Ba CIIOCO0A pPELICHHs: C MOMOIIbIO
MOHATHUS IpoOU (pa3BepHYThIE NEUCTBUS) U C MOMOIIBIO YMHOKEHUS WU JI€ICHUS

Ha ApoOb (CBEpHYTHIC ICHCTBHS).

3axanmue.

Ha pemonT yuacTka noporu mIMHOM 5 KM OTBeneHO 3 aHA. B mepBblid 1eHb
2
OBIJIO OTPEMOHTHUPOBAHO < [VIMHBI TOrO y4acTKa. CKOJIBKO KHUJIOMETPOB JOPOTH

OTPEMOHTHPOBAIIH B IIEPBBII AEHB?
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Pewenue:

Cnoco6 1:5:5+2 = 2 (xkm). OtBeT: 2 KM.

Cnocob 2: 5 % = 2 (km). OTBeT: 2 KM.

3aganmue.
o 3
B mniepBbIii 1IeHh OBUIO OTPEMOHTHPOBAHO < JUIMHBI JIOPOTH, YTO COCTAaBHIJIO

6 kM. KakoBa o01mas jyiimHa 10poru?
Pewenue:

Cnoco6 1:6:3-5 =10 (km). OtBet: 10 kMm.
Cnoco6 2: 6:% = 10 (xm). OtBeT: 10 kMm.

BriGbop cmocoba — 3a Y4YEHHMKOM, TIOCKOJBKY 3TO 3aBUCUT OT €ro
WHANBUIYAIILHOTO YpPOBHS C(HOPMHUPOBAHHOCTH TIOHATHSA JpOOM H JIEWCTBUMN
C IpO0sIMH, YUEHHK JIOJKEH «J03PETh» /10 IOHUMaHUS CMbICIa JAaHHOTO JEHCTBUS,
dbopManbpHOE 3alIOMHUHAHKE TIPpaBHia 0€3 MOHUMAHUS HE JACT MPOJOJKUTEIEHOTO
MOJIOKUTENBHOTO pe3yibTaTa. Bo3aMOXKHO, 3TO nmpou3oiieT yxe B 5-M Kiacce, HO
IpU U3YYEHUU AECITHUYHBIX IpoOei, win B 6-M Kiacce, B JIIOOOM ciy4yae B 5-M
KJIaCCe JTO HE SBISETCS MIIAHUPYEMBIM PE3YIHTATOM.

N 3gecb e CHOBa TIOJIE3HO BEPHYTbCS K HAIVISIIHBIM  MOJETSM,
OOBsICHSIONMM JelcTBUsA. Hamo noOuBaThCs OT MATHKIACCHUKA TMOHHUMAHHS
COBEpIIAEMbIX JEHCTBUI, MX OCMBICIIEHHOCTH, a He O€3yMHOIr0 3ay4HBaHUs
aJITOPUTMOB.

Tema «JlpoOu» BaxkHa HE TOJBKO cama Mo cebe, HO U KaK OCHOBa st
IPOAODKEHUST 3HAaKOMCTBA C JIpOOSIMM — H3yueHHUsl JECATUYHBIX Apobeil. Ecium
CO3/laHa TMpOYHAas OPUEHTHUPOBOYHAS Oa3a BBHIMOJHEHUS PANIMYHBIX JEUCTBUN
C OOBIKHOBEHHBIMU JIPOOSIMH, TO M W3Y4YEHUE JAECATHUYHBIX IpOOEi HE BHIZOBET

y YYaIUXCsl CEPhE3HBIX MPOOIIEM.
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ITonBenemMm urorn

1. ®opmupoBanue TMOHATHS JpoOM B Kypce 5-TO Kiacca BKIIOYAeT
CIICAYIOIINE BaXKHBIE ITAIbl U COCTABJISIOIINE:

* BBEJCHHUE MOHATHS Ipoou;

* u300paxeHue qpobeil ToukaMu Ha KOOPAMHATHOM MPSMOif;

* 3HAKOMCTBO C BUIaMU OOBIKHOBEHHBIX JpOOEi;

* OCBOCHHE OCHOBHOTO CBOMCTBa JpoOHM, MPUMEHEHHE CBOMCTBA IS

COKpaIleHus IpoOeii 1 mpuBeIeHus IpoOH K HOBOMY 3HaMEHATelIO;

* cpaBHEHHE Japo0eii;

* JIEUCTBUA C IpOOSIMU;

* HaAXO0XJIEHHE YaCTH LEJIOTO U LIEJIOTO 0 €ro YacTH.

Kaxapiit u3 3THX 3TanoB 0a3upyercs Ha MPEAbIIYNIUX, HAa KaKIOM dTare
HEOOXOMMO JTOOMBATBhCSA OT YYAIIUXCS OCO3HAHHOCTU BBIMIOJHAEMBIX HMHU
neiictBuil. Takum  oOpa3oM  ydyeHUK OyJeT IMOCTENEHHO IEPEXOAUTH
OT OTIEPUPOBAHUSL OTJCIBHBIMU TOHSATHUSMH, CBSI3aHHBIMA C OOBIKHOBEHHOM
IpoOblo, K Bce 0ojiee OCO3HAHHOMY U CBOOOJAHOMY ONEPUPOBAHHIO MOHSATHEM
JpoOH.

2. Ha xaxmom »srtanme (opMmupoBaHUS TOHATHS JIpoOH IeJaecoodpaszHo
oOpalaThCs K MOJIEISIM, OAHON M3 KOTOPBIX SIBJISIETCS KOOPAUHATHAS MTPpsiMasi.

3.[lpn wu3ydeHWH pa3aUYHBIX CIOCOOOB CpPAaBHEHHWS M BBITOJHCHHS
apu(MeTnyecKkux IeUCTBUH HEOOXOJUMO aKIEHTHUPOBAaTh BHUMAHHUE YYalllUXCs
Ha TOM, YTO €CTh 00U, YHUBEPCAJIbHBIN CIIOCO0, @ €CTh pallMOHaIbHbIE TPUEMbI
JUTSL YACTHBIX CITy4aeB.

4. Tlone3Ho BCSAKUN pa3, T€ 3TO BO3MOXKHO U C YYETOM HMHIMBUIYaJTbHBIX
BO3MOXKHOCTEH ydJaluxcs U Kjacca, 00OCHOBBIBATh, JOKA3bIBaTh HMCIIOJIb3yEeMbIC
CBOWMCTBA, MPUYYas yIaluXcs K MBICIIH, YTO B MAaTEMAaTHKE HUYETO HE TPUHUMACTCS
Ha BEpy, a BCE, UYTO HCIOJb3yeTCs, 005S3aTeNbHO JOJKHO OBITH JO0Ka3aHO. OJTO
OCOOCHHO BaKHO JUIA PAa3BUTHUS YYaIIUXCS, CIIOCOOHBIX JOCTHYh MOBBIIICHHBIX

YPOBHEN MaTeMaTUYE€CKON IMOATOTOBKHU.
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2.4. Tema «/lecaTHYHBIE TPOOW»: AKIEHTHI MPH (POPMHUPOBAHUM MOHITHA U

yYMeHHii OnepupoOBaTh ¢ HUM B 5-M KJjiacce

2.4.1. [Inanupyemble pe3yJabTaThbl 00yueHus: TeMe «JlecaTHYHbIE IPOOH»

B cootBerctBuu c¢ IlpumepHoii paboueld mporpamMmoil MO MaTeMaTHKe
OCHOBHOTO 0011eT0 06paszoBanus 6azoBoro ypoHs (ITPIT OOO), paspaboranHon
c nenpto BeimoiHeHusa Tpeboanuit GI'OC OO0, B 5-M Kiacce yBeIMUMBAETCS
KOJIMYECTBO IIOHATHHM, CBS3aHHBIX C YUCIOBOW JuHMEH. Hapsany ¢ takumu
MOHATUSIMU, KaK «HATypajJbHOE YMCIO» U «OOBIKHOBEHHas ApPOObY» BBOAUTCS
MOHATHE «JAeCATUYHAS npoOb». TemarmueckmMm manupoBanmem [IPIT OOO
0 MaTeMaTHKe HAa M3YYCHHE TeMbI «JlecaTmunbie ApoOM» OTBOAUTCS 38 YacoB.
[Inanupyemble pe3yibTaThl OCBOEHHUS TEMbI, MPEACTaBICHHBIE B IpOrpamme,
BKJIIOYAIOT METanpeIMETHbIE pe3yibTaThl, B T.4. Y Y], mpeIMeTHble, KOTOpbIE
OTpa)KE€HbI B OCHOBHOM COZIep>KaHUU TeMbl (cM. Tabmuity 10) u 1ocTuxeHue nenu

dbopmupoBaHus GYHKIIMOHATHFHOW MaTEMaTHIECKON IPAaMOTHOCTH Ha YPOBHE TEMEI.

Tabauya 10
TemaTnyeckoe NIaHUPOBaHue MO TeMe «JlecATHUHBIE APOOH»
OcnosHoe cooepoicanie membl
Hecsatuunbie  JlecatuuHas 3anuck apodeil. CpaBHEHUE NECATUYHBIX IPOOEH.
apoou, JleiicTBUA ¢ neCATUUHBIMU Apo0sSiMU. OKpyTJIEHUE 1€CATUYHBIX
38 yacoB npoOeit. PereHne TEKCTOBBIX 3a/lady, COJAEPKAIIUX JIPOOH.

OcHOBHBIC 3aJa4u Ha I[pO6I/I

Tema «JlecsaTuunble ApoOW» BKIIOYEHA B KypC MaTeMaTUKH 5-TO Kiacca

nocie teM «Harypanbabie uncia» u «OObIKHOBEHHBIE IPOOU».

HatypanbHble uncna.

LenctBus O6blKHOBEHHbIe AecATUYHbIE

Apobu,
38y

C HaTypa/ibHbIMM apo6bw,
yncnamm, 48 y
43 y

Puc. 15
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VY yuammxcsa yxe cHOpMHUPOBAHBI COOTBETCTBYIOIIME MOHSATUS U YMEHUS
BBIMIOJIHEHUSI ~ apu(METUUYECKUX  JCHCTBUM C  HATypajJbHBIMU  YHCIJIaMH,
OOBIKHOBEHHBIMH ¥ CMEIIAHHBIMH JpOOSIMH, HMMEIOTCSI 3HAHUS CBOWCTB
apumernyeckux aeiictsuil. [loaTomy npu uzyueHun Temsl «JlecsTuanbie Ipoom»,
C OJTHOM CTOPOHBI, OCYIIECTBISETCS (POPMUPOBAHUE TTOHITHS «IECATHUHAS IPOOH»
U HayumHaeTrcs (OPMUPOBAHHE YMEHHUH BBITIONHEHUS NEWCTBUN C JACCITUYHBIMU
Ipo0siMU, a C Apyrod — 00OOIeHNe 3HAHWN W YMEHUU BBIMOJTHEHUS JEHCTBUN
C HaTypaJbHBIMH YUCJIaMU U OOBIKHOBEHHBIMH JPOOSIMU Ha JEHCTBUS.

YucnoBasg JIUMHUS — OJHA U3 OCHOBHBIX COJEPKATEIBHBIX COCTAaBIISAIOIINX
IIKOJIBHOTO Kypca MaT€MAaTHKU M CBS3aHA CO BCEMU JAPYIMMH COJEPKaTEIbHBIMU
auHusIMH. [loaTOMY pe3ynbrarhl u3ydeHus TeMbl «JlecsTHuHbIe 1poOn» SBISIOTCA

OHHOﬁ U3 OCHOB (bYHJ_IaMeHTa I YCIICHIHOTO U3YUYCHUA BCCX TCM.

B3anMmocBA3b YMCNOBOM COAep)KaTEJleOﬁ NINHUU

C coaepiKartesibHbIMU IMHUAMMU LLUKOJZIbHOTO KypCa MaTeéMaTUKu

YpaBHeHUA U
HepaBeHCTBa

ToXpecTBEeHHble dyHKUMOHaNbHaA
npeobpasoBaHus NIVHKA

Yucnosas
NINHUA,

B TOM 4uncne

LeCATUYHbIE
npobu

Teopwus
BEPOATHOCTEN U
CTATUCTMKA

[eomeTpus

Puc. 16.

Kpome toro, BbICOKUI ypoBeHb COPMUPOBAHHOCTH YMEHUSI ONEPUPOBATH

HOHSATHEM «JECATUYHAs ApoOb» B 5-M Kjacce SIBISETCS cBO€OOpa3HbIM MOCTUKOM
K yrIIyOJICHHOMY M3yYeHHIO MaTeMaTHKH, B TOM uucie B 7-9-x kiaccax, a Takxke
OJIHOW M3 CTYIIEHEK JIECTHULIBI YCIIEXA B PEAIbHON KU3HU.

BaxxHo oTmMeTHTh, 4TO B 5-M KJlacce MU3yueHHUE JIECATUUHBIX JPOOEi TOIbKO
HAuYMHAeTCs, ITO NEPBUYHOE 3HAKOMCTBO, OHO OyJeT MpOJOJIKEHO B 6-M Kilacce.
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[ToaTroMy B NpeAMETHBIX pe3yibTaTax Ha KOHEIl 5-To Kiacca HEeT TpeOOBaHMH,
CBSA3aHHBIX C JCUCTBUSAMHU C JACCATUYHBIMU YHMCIIAMH, C IIPOLICHTAMH. Y Yalluecs
JOJKHBI  TOJNYYUTh  TPEACTaBI€HHE 00  apuPMETHUeCKUX  JCHCTBHSX
C IECSITUYHBIMU JIPOOSIMH, KOTOpBIC, OJIHAKO, HE SIBISIOTCS 3/1€Ch HTOTOBBIM
pPEe3yJbTaTOM, BBIIIOJHEHUE ACHUCTBHM HA KOHTPOJb HE BBIHOCUTCH, NIPU ITOM
MPOCTENIINE CUTYyallUd MOTYT BOMTH B IPOMEKYTOUYHBIA KOHTPOJIb.

Takum oOpa3zoM, mpu u3ydeHHH Tembl «JlecsaThuunbie ApoOu» HEOOXOIUMO
OpraHu30BaTh AEATEIBHOCTD IATUKIACCHUKOB, HAIIPABJICHHYIO HA (POPMUPOBAHUE:

— MOHATHUS «JI€CATUYHAs ApOOb» M BOCIPUATUE ITOTO MOHATHUS KaK (OpMbI
3aIMCHU YUCET,

— YMEHHUSl paclio3HaBaTh MPOSIBICHUSI MOHATHS «JIECATUYHAs JpoOb»
B PEAJIbHBIX )KU3HEHHBIX CUTYyalUX;

— YMEHUS CPaBHUBATh, OKPYTJIATh AECITUUHBIE IpOOH;

— YMEHHS BBIIOJHATH apU(PMETUUECKUE NEUCTBUS C JECATUYHBIMU IPOOSIMH;

— yMEHHsI H300paxkarb JECATUYHBIE IPOOM TOYKAaMH Ha KOOPAMHATHOM
IPSAMOM;

— TOTOBHOCTH pelIaTh pa3jiNyHble MATEMAaTUUYECKUE, yUeOHO-TT03HABATEIbHbIE
Y KOHTEKCTHBIE 33]a4H, ONIEPUPYS MOHATUEM «JIECATUUHAS IPOOBY;

— YMEHUS CO34aBaTh IPOCTEUINNE MAaTEMATHYECKUE MOJEIH, NPUMEHSA
OCBOCHHBI MaTeMaTHYECKUH arlrapaT Mpu U3yYEeHUU TeMbl «JlecsITHIHbIE TPOOm»
JUISl pELLIEHUs TPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATH
IIOJTyYEHHBIE PE3YIIbTATHI;

— MIOHUMAaHUS 3HAYMMOCTH TeMbl «JlecsiTuuHble ApoOU» NI NajbHEHIIero
YCIELIHOI0 U3y4YEeHUS IIKOJIBHOIO Kypca MaTEMaTHUKH.

AHJIIOTMYHO TIpoLieCcCy U3y4yeHus TeMbl «HaTypanbHble ynciaay BBIAEIUM TpU
OCHOBHBIX 3Tala U3y4yeHUs JECATUYHBIX APOOeil:

1) nproOpeTeHne MPEAMETHBIX 3HAHUN COOTBETCTBYIOIIUX TEME;

2) IPUMCHEHUE MPEIMETHBIX 3HAHUH MPH BBHITIOJHCHUHN 331aHUM;

3) KOHTPOJIb PE3yIbTATOB OOYUCHHUS TEME.

OpueHTHpysICb Ha BBIACICHHBIE JTalbl, BBIIBUM OCHOBHBIE BH/JIbI

JeSITENbHOCTH ydaruxcs (cM. tabauiy 11).
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Tabruya 11

OcHOBHBbIE BU/IBI J1eSITEJIbHOCTH 00y4alOIIUXCHA NMPU U3YyUYeHUH TeMbl «/lecaATHYHBIE APOOU»

Obo6wennbvlii

8UO0 dessmelbHOCmU

Llenenonaranue

HU3Yy4YCHUS TCMBI

[IpuoGperenue u
(dbopmupoBaHue
I13Y o Teme

u Y /]

Vuebuvie oeticmsus odbyuarowuxcs, xapakmepusyrowue 0CHO8HblE 8UObL 0esmMeTbHOCHU

Ilepsviii yposeHs

Bmopoii yposenw

Tpemuti yposeHs

[lon pyKOBOACTBOM YYHUTENS AaHAIM3UPYET YPOBHH H3y4eHHs] TeMbl «JlecsiTuuHble Opo0u»,

COIOCTABJIACT UX C JIMYHOCTHBIMU LCIISIMU MU3YUCHUA MATCMATUKU U CTAaBUT MHAWBUAYAJIbHYIO LCJIb

HN3YyUCHUS TCMbI UCPC3 YPOBCHL €C U3YUCHUA

Yurate YU 0 necITUUHBIX
Jpo0siX, CpPAaBHUBATH €€

¢ uH(dopMalKeit TOTOBBIX
HH(POPMAITMOHHBIX CXEM H
TaOJIHII.

CpaBHMBATh IPEACTABICHHbIC
Ha0OPbI JECATUYHBIX APOOEH,
00CyXIaTh MPEJI0KEHHbBIC
BapHUaHTHI UX
YIOPSII0YMBAHUS.

CpaBHI/IBaTb BBIITOJIHCHHBIC

AnanuzupoBats YU

0 JECATUYHBIX APOOSX;
BBISIBJIATH MTOHSITUS, CBA3aHHBIE
C IECATUYHBIMU JAPOOSMHU.
CocraBnsaTh HH(pOpPMALTMOHHBIE
CXEMBL.

BbISBIIATH CXO/CTBA U Pa3INyUs
MPABUJI BBITIOJIHEHUS JEUCTBUM
C IECATUYHBIMU JIPOOSMHU,
HATypaJbHBIMU YHCIIAMH,

OOBIKHOBEHHBIMH U

AHanu3upoBaTh U CPaBHUBATH
YU o necatuuHbIX Ipo0sx

U3 pa3HbIX HCTOYHUKOB,
06o06mars YU u cocTaBiIsTh
WHTEJJICKTYaJbHbIC KapThl.
BhISBISATH B3aUMOCBSI3b MEKIY
CBOMCTBaAMHU apu(PMETHUECKUX
JICUCTBUM.

BriaBnsaThe cBoiicTBa
JNECATUYHBIX ApOoOeH, omupasich

Ha 9YMCJIOBBIC SKCIICPUMCHTEIL.
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Ob06wennvlil
8UO0 dessmellbHOCmU

[Ipumenenue [13Y

1o Teme u 1Y ]

Vuebuwie oeticmsus obyuarowuxcs, xapakmepusyrowue 0CHO8Hble 8UObL 0esmMeTbHOCHU

Ilepsviu yposenw
apupMeTHYecKue AeiCcTBUs
C ICCATUYHBIMU JPOOSAMH U
BBISIBJISITH BO3MOKHOCTb
BBITIOJTHEHUS aHAJIOTUYHBIX

NEeUCTBUN

3naem:

— MIOHATHE «ISCATHIHASL
JpOObY;

— TIpaBUJIA BBITTOTHEHUS
apu(METHICCKUX JeHCTBUI
C IECSITHYHBIMU JAPOOSIMHU,
— TIPABUJIO OKPYTJICHUS
JECATUIHBIX TPOOCH.
Ymeem:

— pacro3HaBaTh, YUTATh U

3aIllUChIBATh JCCATUYHBIC

Bmopotii yposenw
CMEIIaHHBIMH JIPOOSMH.
AHanmM3upoBaTh YUCIA,
3alMCaHHbIE B pa3HbIX popMax,
Y BBISIBIISITH CIIOCOOBI X

YIOPSI0YMBAHUA

3naem:

— TIOHATHSI, CBS3aHHBIC

C IOHATHUEM «JICCATHUHAS
JpoOb;

— MIpaBHJIA BBITTOJTHEHUS
JNEUCTBUH C JCCATUYHBIMH
JIpoOsIMU;

— CBOMCTBa apuU(METUUECKUX
JICUCTBHUM.

Ymeem:

— IEPEXOAUTDH OT 3allMCHU YKClia

Tpemuti ypogens
AHanM3UpoOBaTh CIIOCOOBI
YHOPSIIOYMBAHUS YUCEN,

3alIMCaHHBIX B pa3HOU popme

3naem:

— CIIOCOOBI YIOPSIOYHBAHUS
JNECATUYHBIX APOOEH;

— IIpaBUJIa MPeoOpa30BaHU
YHUCJIOBBIX BBIPAXKEHUN,
COJICpIKaIllUX YUCJIA,
3amrCcaHHbIC B PA3HBIX (pOpMax.
Ymeem:

— UCCleI0BaTh apudmeTnyeckue
JNEUCTBUS C YUCIIaMU, 3alUCaH-

HBIMH B pa3HbIX (OpMax;
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Ob06wennvlil
8UO0 dessmellbHOCmU

Vuebuwie oeticmsus obyuarowuxcs, xapakmepusyrowue 0CHO8Hble 8UObL 0esmMeTbHOCHU

Ilepsviu yposenw
JpoOH, 3aITUCHIBATh
JECATUYHYIO 1pOOb
B BHJI€ OOBIKHOBEHHOMU
po0u;

— BBITIOJTHATH
apuMeTHYecKue AeHCTBUS
C ICCATUYHBIMU JPOOSIMU
B CTOJIOMK B MPOCTEHIITNX
CIIyqasix, OKpyTJsiTh
JEeCATUYHBIC TpoOH;

— n300paxaThb JECATUIHBIC
JIpoOU TOYKAMU

Ha KOOPIAMHATHOU

MPSIMOU C 3aJaHHBIM
YIOOHBIM €TMHUYHBIM

OTPE3KOM.

Bmopotii yposenw

B (popMe necaTUIHOM JIpodu

K popMe OOBIKHOBEHHOU 1

CMeIIIaHHOU Jpo0H;

— BBINOJIHATH apu(hMETUYECKHE

JIEHCTBUS CO CKOOKaMH;
MIPUMEHATH CBOMCTBA
apupMeTUIECKUX JEeHCTBUIN
JUUISL paliMOHaIU3alluN
BBIYMCJICHU; BBIMOIHATH
MPUKUAKY pe3ysibTaTa
BBIYUCJICHUH,

— BBIOMpATh €IMHUYHBIN
OTPE30K ISl U300paKEeHUS
JNECATHIHBIX Apo0ei

Ha KOOPJAVHATHOU

MPSMOI;

Tpemuti ypogens
— bhopMyHpoBaTh 0000IICHUS
¥ BBIBOJIBI IO PE3yJIbTaTaM
UCCIIEJOBaHMSI, SKCIIEPUMEHTA
B HalpaBJICHUU
TOJITBEPKACHUS HITH
OTIPOBEPKEHUS
CaMOCTOSITENIBHO BBIIBUHYTOMU

TUIIOTE3MI,

— BBIIIOJIHATE OLCHKY 3HAYCHUMN

BBIPAXEHUM, COAEPIKALINX
4yHCIia, 3alMCAaHHbIE B PA3HBIX
dbopmax;

— JIOKa3bpIBaTh CBOMCTBA
apu(METHICCKHUX JEHCTBUI

C UCMOJIb30BAaHUEM TTOHATHS

«IecsaTUIHas IpoOby.
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Ob06wennvlil
8UO0 dessmellbHOCmU

Vuebuwie oeticmsus obyuarowuxcs, xapakmepusyrowue 0CHO8Hble 8UObL 0esmMeTbHOCHU

Ilepsviu yposenw
Pewenue 3a0au.

— pemars IpoCTENIINe

3aJa41 Ha HaXOXKACHHNC YaCTHU

LEJI0T0 U LEJIOro MO €ro
YaCTHU C UCTIOJIb30BaHUEM
00pa3IoB (3TaJIOHOB)
pElLICHUN aHAJIOTUYHBIX
3a7a4, NpeANUCAHUN U
00pasIoB BHITIOJTHEHUS
apupMEeTUIECKUX JeHCTBUIN
C IECSITUYHBIMU APOOSIMHU,
NepeHocst crnocod peneHus
3a/1auu;

— BBITIOJHSATH IO 00pasity

KOPPEKTUPOBKY PELICHUS

Bmopotii yposenw
— pacrno3HaBaTh UCTUHHBIC U
JIO’)KHBIE BBICKA3bIBAHMS
0 JIpO0sX.
Pewienue 3a0au:
— pemraTh TEeKCTOBBIC 3a1aul
Ha HAXOXICHUE YacTu
OT IIEJIOTO | IIEJIOTO TI0 €T0
gacTu 0a30BOTO YPOBHSI,
coJiepKallne U3BECTHHIC
YHCJIOBBIC TaHHBIC,
3aMrcaHHbIe B Pa3HbIX PopMax;
— OIICHUBATH BO3MOYKHBIC ITyTH
pEIICHUS 3a1a9H |
000CHOBBIBaTh BRIOPAHHBIIM

nyTh (COCO0) pelieHus

Tpemuti ypogens
Pewenue 3aoau:
— pemaTh TEKCTOBBIC 3a]]a4l
MOBBIIIEHHOTO YPOBHS
CJIO’KHOCTH, MOJICTTUPYSI X0
pelIeHust 3a71a4u ¢ TIOMOIIIBIO
PHUCYHKA, CXEMBbI, TaOJIHUIIBI,
— pemath yueOHbIe
UCCIIEA0BATENbCKHUE 33/1aUn
Ha BBISBJIEHUE CXOJICTBA U
pazInuus Kakux-J1mbo 0ObeKTOB,
B TOM YHCJI€ TEKCTOBBIX 3a/1a4 U

UX PELICHUN
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Ob06wennvlil
8UO0 dessmellbHOCmU

dDopMHUPOBAHUE U

npuMeHenne OMI'

Vuebuwie oeticmsus obyuarowuxcs, xapakmepusyrowue 0CHO8Hble 8UObL 0esmMeTbHOCHU

Ilepsviu yposenw
BEIIBISATE BO3MOKHOCTH
HCIIOJIb30BaHUS JCUCTBUI
C IpOOSIMH JIJIsl PEIICHUS
MPOCTEUIINX 3a]1a4,
OMUCHIBAIOIINX pEaJIbHbIC
CUTYyallMu B 3HAKOMOM
KOHTEKCTE.

N3Bnekats undopmaruio
O YHCJIOBBIX JAHHBIX,
coaepKalencs

B SIBHOM BHJIC B OJTHOM
OMMUCAHWUU CUTYaIlUU
HEOOJIBIIOr0 00BEMA.
BruimoHsaTh nencTBusa

10 11a0JIOHY WIIN

110 IIpCAIIMCaHUAM,

Bmopotii yposenw
Hcnonbp3oBaTth nelicTBUSI
C YMCJIaMU JJIs1 pEIIEHUs 3a]1a4
0a30BOr0 YPOBHS CIIOKHOCTH,
ONMCHIBAIOIINX PEATbHbIC
CUTYyalluu B 3HAKOMOM HJIN
HE3HAKOMOM KOHTEKCTE.
Otb6upats uHGOpPMaALIKIO
O JIaHHBIX U3 PA3HBIX
HMCTOYHHUKOB M MIPEJICTABICHHBIX
pa3HBIMH CIIOCOOAMMU.
PabGoraTh ¢ MOZIEIISIMU CIIOKHBIX
CUTYyallUd B 3HAKOMOM
KOHTEKCTE C HEIOJIHBIM
aITOPUTMOM, apTYMEHTHUPYSI
CBOM JCMCTBUSI, UIIU

B HC3HAKOMOM KOHTCKCTC

Tpemuti ypogens
PaGoTath ¢ OonbiuM 00BEMOM
uH(pOpMaIIKU U3 HECKOIBKUX
VMCTOYHUKOB, MPEJICTABICHHON
B pa3HbIX (popmax.
Koncrpyuposars Mogenu
peabHBIX CIOXKHBIX CUTYyaIi
B HE3HAKOMOM KOHTEKCTE U
KOMILIEKCHBIX 3a]1a4.
AHanu3upoBaTh, CPABHUBATH U
OIIEHUBATh CTPATETUH PEIICHMUS,
otOupaTh HauboJee
pPEe3YJIbTaTUBHYIO CTPATETUIO
JUIS KOHKPETHOM CUTYaIlHH.

Ha ocHOBe ypOBHS TMYHOCTHBIX
3HAHUU U ONbITAa NIPEAJIaraTh

CBOIO CTPATCTHUIO PCIICHUA
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Ob06wennvlil
8UO0 dessmellbHOCmU

dopMHUpOBaHUE U
npuMmeHenue PYJ1:
caMoOpraHu3anus u

CaMOKOHTPOJIb

Vuebuwie oeticmsus obyuarowuxcs, xapakmepusyrowue 0CHO8Hble 8UObL 0esmMeTbHOCHU

Ilepsviu yposenw
coJiepKallluM TPsSMbIE
UHCTPYKIUH.

BrimonusaTe npsamoe
YMO3aKJIIOUeHHE, 0a3UpysCh

Ha alropuTMmax, popmynax

1100 pykosoocmeom yuumerns
WIH C TOMOUIBIO
OJTHOKJIACCHUKOB:

— BBIOMpATh 3a/1a4u 0a30BOTO
YPOBHS CJIIOKHOCTH U peIlIaTh
UX C TTIOMOIIBIO TOTOBBIX
00pasIloB U arOPUTMOB;

— OCYIIECTBIISITh IPOBEPKY
BBITIOJTHEHHOH JI€ATEIHbHOCTH
U ee pe3yJibTaTa

C UCITIOJIB30BAHUEM I'OTOBBIX

Bmopotii yposenw
10 TOTOBOMY MPEANMMUCAHUIO U

IIPEUIOKEHHOU CTPATEeTrnu

CamocmosamenvbHo

npu KOHCYJ1bmayuOHHOM

compyonuyecmee ¢ yuumenem:

— BBIOMpATh 3a/1a4n 0a30BOTO
YPOBHSI CII0)KHOCTH;

— BBITIOJIHATH CAMOTIPOBEPKY
JESITEIBHOCTH U €€
pe3yJibTaTa YaCTUYHO

C UCIIOJIb30BaHHEM

IPUEMOB, AJITOPUTMOB WJIH

HCITOJIHBIX HpCI[HI/IcaHI/Iﬁ u

Tpemuti ypogens
3a/1auu, ITOPUTM JIJIsl pEeIICHUs

3aJa4u

CamocmosimenvHo.

— BBIOMpATh 33/1aun
MOBBIIIIEHHOTO YPOBHS
CJIO’KHOCTH U pellaTh UX;

— OIICHUBATH JICATCILHOCTD U €€
pe3yabTatT Mo 00ObEKTUBHBIM
KPUTEPHUSIM HIIH COOCTBECHHBIM,
CpaBHHBAsS UX C 00bEKTHUBHBIMHU
KPUTEPHUIMU;

— (OpMYIPOBATH BHIBOIBI

O pe3yjibTaTax ACATCIIBHOCTU U,
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Ob06wennvlil
8UO0 dessmellbHOCmU

dopMupoBaHuE U
npumenenue KY/I:
oOuieHue u

COTPYAHUYECTBO

BrisBiienue ypoBHs
c(hOpMHUPOBAHHOCTH

3V, YVJI, ®MT

Vuebuwie oeticmsus obyuarowuxcs, xapakmepusyrowue 0CHO8Hble 8UObL 0esmMeTbHOCHU

Ilepsviu yposenw
ATAJIOHOB U TIOJIHOCTHIO

COCTAaBJICHHBIX aJITOPUTMOB

Pabotath B rpymnme npu
BBITTIOJITHCHUH OOIIEH 3a1a9H;
pelaTh JUYHOCTHBIC 33/1a4n
0a30BOTr0 YPOBHS CJI0KHOCTH

B paMKax OOIIero 3aJaHusl

3HATh OCHOBHBIC ITOHATHUSI

10 TEME U YMETh OTIEPUPOBATH
VMU T10J] PyKOBOACTBOM
YUUTEIISL WU C TIOMOIIBIO

MPEANMCAHUM.

Bmopotii yposenw
QITOPUTMOB UJTU TIO 3a/IaHHBIM
KPUTEPUSIM;

— IJIAHUPOBATH U BBINOJHATD

koppekuuto YIIJ]

PenieH31poBaTh OTBETHI
TOBapUIIEH, OCYIIECTBISATh
MOUCK MHMOpMAIUu

JUISL pEIIeHUs 3a/1a4H;
OCYILECTBIISITh
B3aMMOKOHTpPOJIb,

B3aMMOINPOBEPKY

OnepupoBaTh NOHATUSIMU
B PaMKaXx TEMBI.

YMersb pemars 3a1auu
MOBBIIIIEHHOT'O YPOBHS

CJIOKHOCTH, COCTABJIATH

Tpemuti ypogens
IpU HEOOXOTUMOCTH,
BBIITOJIHATH Koppekiuio Y II/I;
— 00001IaTh AEATENBHOCTD U

COCTaBJIATh AJITOPHUTM

Oxka3bIBaTh NOMOIIb Y4aIUMCH,
pabOTaOIIMM HA MPEABITYIIHX
YPOBHSIX; PYKOBOJIUTb

TSI TEIIbHOCTHIO TPYIIIIHI,
KOPPEKTUPYS ee

IpU HEOOXOIUMOCTH

CB00OOAHO ONIEpUpPOBAThH
TTOHATHSIMH.

Pemntate 3aga4m BHICOKOTO
YPOBHSI CJIOKHOCTH:

OCYHICCTBJIATH IOUCK ITYyTHU
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0O600wenHbll Vyebnule oeticmsus obyuarowuxcs, xapakmepusyowjue 0CHO8Hble 8UObl 0esIMeNbHOCU

8UO0 dessmellbHOCmU

Ilepsviu yposenw Bmopotii yposenw Tpemuti ypogens
N3BnekaTs uHdopmaIuio oOpaTHbIE 3a/1a4H, penieHus U BbIOOp Hanbosee
13 OJTHOTO UCTOYHUKA WU WHTETPUPOBAThH Pa3INUHbIC PEe3yJAbTaTUBHOTO; COCTABIISITh

HCCKOJIbBKHNX, HO HEOOJIBIIIOTO BHU LI IIPCACTABIICHUA 3a1a491 U IMpCAIIMCanuc, aairopuTm

o0BeMa. ee pemieHus, 00001aTh U JUISL pelieHust mpoOJieM U 3ajad.
YMeTh pemrath 3a1a9u OIICHUBATH BBITIOJHEHHYTO [TpeacTaBisTh pe3yabTaThl
0a30BOr0 YPOBHS CIIOKHOCTH, JICATEIBLHOCTb U €€ pe3yJIbTar. aHaJIM3a BBIIOJIHEHHOMN
BKJIFOUCHHBIC B CHCTEMY, YMeTh BBIIBUHYTH HECKOJIBKO NESATETLHOCTH U €€ PEe3yJIbTAaTOB.
WCIIOJIB3Ys TOTOBBIN oOpas3er;  apryMeHTOB B IIPOIECCe YMeTh apryMeHTHPOBaTh CBOU
WJIU TIPEATIMCaHNe BBIIIOJIHEHUS AEITEILHOCTU JeHCTBUSA

Cnucox cokpawenuii:

YU — yueGHast uHpopMmarus

VII]/] — yueOHO-TI03HaBaTEIbHAS IEITEIBHOCTD

[13Y — npeameTHblE 3HAaHUSA U YMEHUS

VYV ]I — yauBepcanbHbie yaeOHbIE TEHCTBUS

OMI" — pyHKIIMOHANBHAS MaTeMaThyecKasi F[paMOTHOCTh

[TV 1 — no3HaBatenbHble yHUBEpCATbHbIE YUEOHbBIE

JeWCTBUS: JIOTHYECKHE, UCCIIEI0BAaTENIbCKUE, paboTa ¢ nHpopMaruei
[IJIY]] — mo3HaBarenbHbIE JIOTUYECKHE YUEOHbIE 1eHCTBUS

[TNY ]I — mo3HaBaTenbHbIC UCCIIEOBATENHCKHIE YUeOHbIE NeHCTBUS
TPV ]I — no3naBarenbHbIe yueOHBIE TEHCTBUS IO paboTe

¢ uHpopmarmei

PY ]l — perynsaTuBHbIe yHUBEpCaIbHbIE yUeOHbBIE N1EUCTBUS:
CaMOOpraHu3alys U CAMOKOHTPOJIb

KVY ]| — koMMyHUKaTHBHBIE YHUBEpCAIbHbIE YUEOHbIE IEHCTBUS:
0OIIeHNE U COTPYTHUIECTBO
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2.4.2. Opranu3anus npouecca OTKpPbITHSI NATUKJIACCHUKAMU

NOHATHHA «dJeCATHIHAA IlpOﬁb»

[Tpu 3HAKOMCTBE y4alIUXCsl C OHATHEM «JECATHYHAsA APOOb» HEOOXOIUMO
chopMHpOBaTh y HUX MOHUMAHHE, YTO JCCATUYHAs JIPOOb — 3TO HE HOBBIA BHUJ
YHuclia, a HOBBIA cmoco0 3amucu uucia: (opma 3amuMcu 4uciaa, B KOTOPOM
3HaYUMOCTb KaXKAOU UG PHI 3aBUCUT OT €€ MO3UIIUU B 3aIKCH.

Opranu3zanus nporecca OTKPhITUS MMSITUKIACCHUKAMY NOHATUSA «IECATHYHAS
IpoOb» Oazupyercs Ha CHCTEMHO-AEATEIBHOCTHOM UM KOMIIETEHTHOCTHOM
noaxonaax. VMcnosnb3oBaHue CHCTEMHO-AEATEILHOCTHOIO MOAX0Aa OPUEHTUPOBAHO
Ha CaMOCTOSITEJIBHOE OTKPBITHE YYallUMUCA TOHATUS «AECATUYHAs JpoOby,
npuoOpeTeHuss 3HaHMM 00 3TOM TMOHATHUM B  TPOLECCE  BBINOIHEHHON
NEATEIbHOCTH TOJ PYKOBOJCTBOM YYHMTENIsl Ha JTOM YpPOBHE OOy4YeHUs
(5-# xmacc).

KoMneTeHTHOCTHBI  MOAXOJ MO3BOJISIET (POPMHUPOBATH y  YydalllUXCs
KOMITETEHILIUH B HAMIPABJIEHUU CAMOCTOATEIbHOTO TPUOOPETEHHS 3HAHU, KOTOPHIE
OyAyT HEOOXOAMMBI UM B JlajbHEHIIEM U3yUEHUN MAaTEMAaTUKH.

PaccmoTtpum nosipoOHee mepBbIil 3Tar 3TOTo mpolecca.

VYuutenb opraHuszyer TpyHIOBYIO CaMOCTOATEIbHYIO U Pa3HOCTOPOHHIOIO
MIO3HABATEJIBHYIO JEATEIBHOCTD YUaIUXCs, PYKOBOJS AEATEIBHOCTBIO C TOMOILBIO
CHEUaIbHBIX BOIPOCOB U PEKOMEHAALMIA.

OH mpennaraer ydamuMmcs NpoaHAIU3UPOBATh HIECTU3HAYHOE HATYPAIbHOE
YHCJIO, 3aITMCAHHOE C MOMOIIBIO OJHOM mudpbl. Kaxaoi rpymnmne ydanmxcs JTaHbl
Yyclla, 3alUCaHHble C [OMOIIBI0 Pa3HbIX HHUPpP. IDTO TMOMOXKET UM
B (hopmynupoBaHUU U 000OIIEHNN BBIBOIOB MOCJE MPOBEACHUS IEPBOTO ATara.

Hampumep, ogna rpynna ucnonsiyet mudpy 3.
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Tabruya 12

OTKpbITHE NOHATHSA «IeCATHYHAS APOOb» (pparmeHT)

Heamensrocme Buvinoansemvle 3a0anus

yuumens yuauxcs WU 3anUctL 8 mempaou
[Ipoananusupyiite Kaxnas rpynma 333333=
IIECTU3HAYHOE OepeT pa3Hble =300000

HaTypaibHOe uncio,  uudpsl, 3anuceiBaer  +30000+3000+300+30+3

3alIMCaHHOE CBOE YHCJIO.

C IIOMOIIBIO OTHON Vyammecst 333333=

1 pel, HAIIPUMED AHAIM3UPYIOT, =3-100000+3-10000+3-1000+
333333, u BBISIBUTE, BBISBIISIFOT +3-100+3-10 +3

KaK MOJXHO 3aIlucCaThb paspAaHBIC

9TO YHUCJIO C IIOMOIIIBIO @ CJIaraCMBbIC,

pa3psAIHBIX MPEICTaBISAIOT
ClaracMaIxX YHUCJIO B BUJIE UX
CYMMBI

Jlanee yuurtens npeajaraet ydyamuMmcs NpeAcTaBuTh HHPOPMALIMIO O CBOUX

yycaax B BUJIE TAOMUIBI. YUalluecs 3aroHSIOT Ta0IuILy.

Knacc moicau Knacc eounuy | Pa3spsiomusie

COT. | OCC. | CA. COT. | ACC. | CO. ciazaembvlie

3 300000

3 30000

3 3000

3 300

3 30

5 3

3aTem noa PpPyYKOBOACTBOM YUHUTCIA YYallUMCCA AHAJIU3HUPYIOT [OTaHHBIC
O JucCiiax, IIpCACTAaBJICHHBIC B Ta6n1/1uax, C IOCJIBIO BbIIBJICHUA H3MGHCHHI>1,

MMPOUCXOAAIIUX C PA3pAAHBIMU ClIaraCMbIMU IIPpHU IIEPEXOAC OT ClIaracMoro 0omee
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BBICOKOT'0 pa3ps/ia K MmocieayromeMy papsaay. opMyaupyroT pe3ybTaThl aHAIU3a
1 0000IIIar0T MX Ha APYTHE MEPEX0Ibl, PUKCUPYIOT PACCYKACHUS B TAOJIHUIIE.

Pesynomam ananusa:

— €CJIM OCYIIECTBHUTh TEPEXOJ] OT cjaraeMoro 0oJjiee BBICOKOTO paspsijaa
K MOCIIEAYIOEMY pa3psy, TO IPOUCXOIUT YMEHBIIECHUE Pa3psAIHOTO CIAaraeéMoro
B 10 pa3, Tak Kak BO BCEX CiIydasx AeauM Ha 10;

—eCJIM CHeNlaTh MEpeXOoJ 4Yepe3 paspsIHOE claraeémMoe, TO CllaragMoe

YMCHBIIACTCS B CTO pa3, TaK KakK JACJIHUM Ha CTO.

Knacc moicau | Knacc edunuy | Paszpsousie

COT. | mec. | ex. | coT. | mec. | ed. | ciaazaemvie Teaum
3 300000 D Jeum Ha 100

3 30000 ) ua 10 300000:10=30000

3 3000 30000:10=3000 )

3 300 D 3000:10=300

8 30 D 300:10=30

3 3 D 30:10=3

Jlamee yuuTenb 3aIacT BOIMPOC: «A MOXHO JIM MOPOJOJDKUATH JECIEHUE
Ha AecaTh?» Tem cambiM co3fgaeTcsi MpoOJeMHasi CHUTyalus, TaK Kak cCIpaBa
OT pa3psila €IWHUIl HET pa3psAoB. YdYalluecs BbBIIBUTAIOT THUIIOTE3Y: HYKHO
J00aBUTH CTOJIOLBI JIJIsL 3alKUCH CIAEAYIOUUX pa3psaoB. J[00aBisiOT CTONIOIBI U

3aIlIMCBIBAOT 3HAYCHUA pa3pAAHBIX ClIalraCMbIX I10 HI/ICXO]_UHHGI\/JI.

Knacc moicay | Knacc eounuy Paspsonvie
COT. | OeccC. CI. COT. | OeccC. CI. clazcaembsle

3 300000
3 30000
3 3000
3 300

30
3 C 3
3 Jenum i
Ha 10 10

- Q.
< 100

3 3
1000
Yuamuecs mnpemiararoT Ha3BaHUS I HOBBIX Pa3psgoB B 3aBUCUMOCTH

OT TOIr0, KakKkuc I0JIM IIOJYy4YWJIHW, HAIIPUMEP, ACCATHIC, COTBLIC, TBHICAYHLIC. Ecmm
Ha3BaHWA, KOTOPBIC IPCAJIOKHIIN YHAIIUCCA, OTIIMYA0OTCA OT IIPUHATBIX, TO YUIUTCIIb
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OpraHUu3yCT NX KOPPEKTUPOBKY C ITOMOIIBIO BOIIPOCOB MJIM ITPCJIaracT ydalnuMcCcs
CKOPPCKTHPOBATH CaMOCTOATCIIbHO, UCIIOJIb3YA, HAIIPUMCEP, MaTCpUAJIbI y‘-IC6HI/IKa.
OTOT 3Tan OTKPBITHA IMOHATHUA 3aBCPHIACTCA O606HI€HI/I€M PE3YJIbTATOB BCCX

I'pyIIIl 1 OICHUBAHUCM BBIITOJTHEHHOMU JACATCIIbHOCTH.

Knacc moicau | Knacc eounuy Paspsousie

COT. | OccC. CI. COT. | AccC. CI. JeCATbIC COThIC TBHICHYHBIC cilazcaemsvle

3 300000
3 30000
3 3000
g 300
3 30

3 3
3 Jleum C 3

Ha 10 10
3 =
100
3 3

1000
[Ipy TakoM TMOAXOIE€ K OTKPBITUIO TIOHATUSA «JECATUYHAs JApPOOb»

Henum
Ha 1000

dbopmupyeTcsi MOHUMaHUE, YTO JACCATUYHAS IPOOb — 3TO HE HOBBIM TUI YHUCHA, a
HOBBIH CTIOCO0 3anucy uynciia: hopma 3alucy Ynuciia, B KOTOPO 3HAUMMOCTh KaXK 101
UQPBI 3aBUCUT OT €€ MO3UIINH B 3aIHCH.

VYyammecss 3aHOCAT pe3ydbTaT JEATEIbHOCTH B JIMYHOE MOPTQOIHO,
bukcupysi pe3ynbTaT JACSITEIBHOCTH B CHEIHUANTBHBIX TeTpansax «OCHOBHBIC
pe3yibTaThl Y4eOHOM JESITENbHOCTH» TIPH U3YYCHUHM MATEMAaTUKH, WJIH

KOHCTPYUPYIOT KaPTOUYKY-ITAMSTKY.

IMamsarka. [lousiTue «aecsaTuUHast APOObL)
JecsiTuuHas APOOb — ATO HE HOBBIM THUII YKCIIA, @ HOBBIM CIIOCOO 3aMMCU YUCIIA:
dbopma 3amucu 4ucia, B KOTOPOM 3HAYMMOCTh KaXJAOW IU(MPHI 3aBUCUT OT €&

ITO3UIIMHU B 3aIllMCH 4YHCJa.

39 3 9 39
10  “10 77
OoObikHOBeHHass  CwmemanHas — JlecaTuuHas
Ipo0b Jpo0h IpoOh
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2.4.3. Opranu3anus npouecca OTKPbITUS NATUKIACCHUKAMH NPaBUJI

CJHIO0KCHUA U BBIMHTAHUA NCCATHIHDBIX npoﬁeifl

Omnwupasch Ha MOHUMAaHKE (aKTa, YTO AECATUYHAS APOOb — 3TO HOBBIN CIIOCOO
3aIliCH YUCIa, U 0a3upysich Ha CHOPMUPOBAHHOCTH YMEHHI BBIIIOJIHEHUS IEHCTBUI
C HATYpaJbHBIMH YHCIaMHU, OOBIKHOBEHHBIMU JPOOSIMH, YYUTENb OPTraHU3yeT
JEATEIbHOCTD YUalMXCsl B HAIIPABJICHUH CAMOCTOSATEIBHOTO OTKPBITHS y4a[UMUCS
IIPABHJI BBITIOJIHEHUS apU(PMETUUECKUX JEHUCTBHM C 1ECATUIHBIMU Ipo0siMu. Takoi
MOJIXOJ] MO3BOJIUT y4aluMcsa He (OpMaabHO 3allOMHHUTH NpPaBHUJIa BBHIMOJTHEHUS

I[GﬁCTBHﬁ, d OCMBICJIUTD UX U 3aTCM OCO3HAHHO IIPUMCHATD.

HpaBmla CJI0KEHUA U BBIYUTAHUA JCCATUYHBIX upoﬁeifl

[TpoumtocTpupyeM Mo3TaHOE OTKPHITUE MPABUJl CIOKEHUS U BBIUUTAHUS
JECATUYHBIX IPOOCH.

Ha nepsom smane yaureins co3naet npo0iaemMHyro cutyanuto. OH npeajaraer
y4alumMcs TpOoaHAIM3UPOBATh 3aMMCH BBITIOJHEHUS CIIOKEHUS U BRIUUTAHUS IBYX
YHCeJl, 3alMCAaHHbIC B CTOJIOMK, B KOTOPBHIX IO JBE 3allUCU — BEpHBIC, a JAPYyTUe
COCTaBJICHbI HA OCHOBE TUITUYHBIX OIIUOOK, KOTOPBIE TOMYCKAIOT MKOJbHUKH.

OTMeTuM, YTO B 3aBUCUMOCTH OT YPOBHSI MaTE€MAaTHYECKON MMOJIrOTOBKHU
KJIacca, OTAEIbHBIX YYAlIUXCSl YUYHUTENIb MOXET OrPAaHUYUTHCA JHUIIb CIydasiMu
CIIOKEHUS YUCEN, a TaKXKe MoA00parh 0ojee MPOCThie CIydyau, YeM MPEeJIOKEHBI
HWKE, HalpuMmep, He OoJiee IBYX 3HAKOB JI0 U TOCIE 3amsiTO, HE YBJIEKATHCS
HYJISIMU U JEBSITKAMU, IEPEXOJIaMH uepe3 AecaToK. [IpeoKeHHbI HIKE BAPUAHT
MO>KHO OTHECTH K HauOOJIee CIOKHBIM.

B paccmarpuBaemMoMm mnpumepe B TaOivile SYCHKH C BEPHBIMHM 3alUCSIMU
JUISl HATJISIAHOCTH BBIJIETICHBI IBETOM, a B SIYEHMKAX C HEBEPHBIMU 3aIIUCSIMU 3aIUCh
BbIJIEJICHA KpacHBIM IIBeTOM. Ha mpakTuke yuyuTenb npejiaracT ydaiumMcs 3aucu

BBIIIOJIHCHUS CJIOKCHUSA, HC OTpaKast BEpHBIC 1 HCBCPHLIC.
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7,238 + 21,4 =?

5,3+234,059 =7

78,529 — 4,2 =?

98,3-5,724 =?

, 7238 |, 5, 3 78 529 | 98 3
2.1, 4 234 0509 4, 2 5, 7.2 4
28 638 239 3509 74, 3209 9 2, 576
, 7.2 38| _ 53 7 8 529 9 8 3
2 1, 4 2 34 0509 4, 2 5, 7 24
9, 3 7 8 764 059 3, 6 529 4 1 14
, 7.2 3 8], 5, 3| 78 52 9| 9, 83
2 1, 4| "2 34 05 9 4, 2 5, 7 24
7,4 5 2| 2 34 11 2 78 48 7 5, 2 509

B PE3YJIbTATC aHAJIN3a YyHalllUuCCiA BBIABIIAIOT, YTO!:

— B IICPBOM CJIydac ACCATUYIHELIC ,ZIpO6I/I 3allMCaHbI TaK, 4YTO L CJIBIC U IIpO6HI>IC

YaCTH YUCEJI 3aIMCaHbl APYT MO APYTOM;

+ 7, 2 38 + 9, I 78 529 98, 3
2 1 4 2 34 0509 4, 2 5, 7.2 4
2 8 6338 239 3509 74 329 9 2, 576

— BO BTOPOM CJIy4ae JeCATUYHbIE APOOM 3amucaHbl TakK, YTO MEPBbIE HUQPPHI

B 3aIIMCH JIpoOei HAXOAATCS APYT MO APYTOM;

N 7, 2 38 +5,3 7 8 529 9 8 3
2 1, 4 2 34 0509 4, 2 5, 7 2 4
9, 3 78 7, 64 059 3, 6 329 4, 1 14

— B TPETBEM ClIydac OCCATUYHLIC ,Z[pO6I/I 3alIMCaHbl TaK, 4YTO IIOCJIICOAHHC

udpsl B 3anucu 1poOeit HaXoaATCs APYT MO JPYTOM.

, 1.2 3 8|, 5, 3| 78 52 9| 9, 83
2 1, 4| "2 34 05 9 4, 2 5, 7 24
7,4 5 2| 2 34 11 2 78 48 7 5 2 509
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IIpy »TOM BO BceX TpeX Ciy4asx pe3yiabTaTbl JIEHCTBUS CIOXKCHUS
(BBIUMTAHUA) OTIWYAIOTCA APYT OT apyra. Takum oOpa3om, mepes yJaliuMUCs
MOsIBIIIACHh IIPo0JieMa, B paMKax KOTOPOH chpopMyTupOBaHbI BOIIPOCHI:

— Kax BBINIOTHUTD CIIOKEHUE U BBIYUTAHUE JICCITUIHBIX TPOOCii?

— MOXHO JIM BBIIIOJIHUTH CJIOKEHHWE W BBIUMTAHWE, 3alMCcaB JCCATHYHBIC
JpoOHU MPHU BBHIMTOJHEHUH JICUCTBUN B CTOJIOUK?

— Ecnu MOKHO BBITIOJIHUTH OTH JEHWCTBHS B CTOJIOMK, TO KakK 3alucaTh
JeCATUYHBIC TPOOU MPHU BBHIMOJHEHUH CJIOKEHUS W BRIYUTAHUS B CTOJIOUK?

Ha mocnenyrommux sTanax y4uTedb OpPraHU3YyeT JACSATEIbHOCTh Yy4alluXcs,
HETMOCPEJCTBEHHO HAIPABICHHYIO HAa OTKPBITHUE MPABUJ BBIMOJHEHUS JIEHCTBUIN
CJIO’KCHHS M BBIYMTaHMS, (OpMHUpOBaHUE TOHMMaHUS dTUX npaBui. Ha Bcex aTamax
YUUTENh PYKOBOAUT ACATEIBHOCTBIO yyamuxcs. [Ipu 3ToM cTeneHs pyKoBOJICTBA
3aBUCUT OT YPOBHS M3YYECHHUS TEMbl, aKTUBHOCTH ydamuxcs. [loaTomy yuurtens
npejuiaraeT y4JauaMcsi, HallpuMep, BBIMOJHUTh KaKue-TO ACHCTBHS, HOPMYIHPYs
uxX B OOIEM BHUJE, WIM OKa3bIBACT KOHCYJIHTAIMOHHYIO TMOMOIL, WU 3a7aeT
BOIIPOCHI, KOTOPHIE MOJICKA3bIBAIOT YYAIIUMCS, KAKUE JEUCTBUS HAJI0 BBITIOJHUTD.

Ha emopom smane ydanuecss BCIIOMMHAIOT, YTO OHHM 3HAIOT MpaBHIIa
CIIOK€HHMS M BBIYMTaHUS OOBIKHOBEHHBIX W CMEIIAHHBIX JApoOei. Yuaruecs
BBIJIBUTAIOT TUMOTE3Y, UYTO BBIMOJHUTH CJIOKEHHWE WJIA BBIUUTAHUE JECSITUUYHBIX
JpoOeil MOKHO, 3aMMCaB Ynciia B BUAE OOBIKHOBEHHBIX MJIM CMEIIAHHBIX TPOOeH.

Ha »ToM »9Tame yuyuTenb PyKOBOAUT JICATEIBHOCTBIO  ydalllUXCH,
IIpU HEOOXOMMOCTH, 3a/1aBasi HABOIAIINE BOIIPOCHI, HAIIPUMED:

— Kakue ¢opMbl 3arucu yucen HaMm U3BECTHBI?

— Kakue npaBuna clIoKeHUs 9ucell B Ipyroi popMe Mbl U3ydHIINA?

— MoskeM 11 IecSITUIHBIE APOOH MPECTaBUTh B APpyroi (hopMme 3amucH Tak,
YTOOBI BBINOJHUTH JCHCTBUSI, UCIIOIL3Ys YK€ M3BECTHBIE IMpaBWJIa CIOXKECHUS U
BBEIYMTAHUS YUCEIT?

Nnu B sABHOM BHJIE TpejjiaracT BBIMOJHUTH JOMOJTHUTEIbHBIC ICHCTBUS:

3amucaTh JECITHYHBIE ApoOH B (hOpME CMEIIaHHBIX WM OOBIKHOBEHHBIX JTPOOEH,
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BBITOJIHUTh CJIIO)KCHUE W BBIYMTAHUE YHCEI, MOJYUYCHHBIX MIPU MEePEeXoJie K APYrou
dbopme 3amnucw.

anumec;l 3alIUCBIBAOT PC3YJIbTAThl CBOUX IICfICTBI/Iﬁ.

7238 4 214 — 7238 N 214 7238 N 21400 28638 28,638
’ 2771000 10 1000 1000 1000

53 4 234,059 — 53 234059 _ 5300 234059 239359_239359
10 1000 1000 1000 1000 ’

7238+21,4=7 238 +21— 4 =7 238 +21 400 =28 638 = 28,638
1000 10 1000 1000  ~ 1000
5,3 + 234,059 =5 3 + 234 >9 =5 300 + 234 59 =239 359 = 239,359
710 1000 1000 1000 1000

78529 — 42 78529 42 78529 4200 74329 74,39
1000 10 1000 1000 1000

983 5724 — 983 5724 98300 5724 92576 92576
’ ’ 10 1000 1000 1000 1000

78,529 — 4,2 = 78 529 42—78 529 4200—74 329—74329
1000 10 1000 1000 " 1000 "
083 — 5724 = 98— 3 e 724 08 300 : 724 o7 1300 : 724 92 576
7710 1000 1000 1000 1000 1000  ~71000

= 92,576

3aTeM y4yuTeNnb MOpeajiaraeT y4yaluluMCsl CPaBHUTH PE3YyJbTAThbl CIIOKEHHS
(BBIUMTAHUS) BCEX BapUAHTOB U C(HOPMYJIMPOBATH BHIBOJI.

VYyanmecs CpaBHUBAIOT 3HAYEHUS BBIPAXKEHUM MPU NEPEXOJE K 3alucu
JECATUYHBIX TpoOeit B popMe 0OBIKHOBEHHBIX IPOOECH, BBISBIIAIOT UX PABEHCTBO U
CaMOCTOATENBbHO (POPMYJIIMPYIOT BBIBOABI O BBIMOJIHEHUU CIOXKEHUS U BHIUUTAHUS
JNEeCATUUHBIX JpoOeil. Pe3ynbTaroM cpaBHEHUST M aHalIM3a SBISETCS 661600
0 8bINOJIHEHUU CJIOHCEHUA U GLIYUMAHUA 0eCAMUUHBIX OPODell nopa3paoHo.

[TpuBeneM mpumepsl pacCykKAeHUHN ydanuxcst 1 GopMyJIUPOBOK BBIBOIOB.
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Paccyscoenus yuawuxcs

7238 4 214 — 7238 214 7238 21400 28638 28,638
’ T 1000 10 1000 1000 1000
7238+214—7238 214—7238+21400—28638—28638
1000 10 1000 1000 1000

53 234059 5300 234059 239359

>3 +234059 =375+ 500 = To00 T 1000 ~ 1000 _ 25239
5,3 + 234,059 = 5 3 + 234 >9 =5 300 + 234 59 =239 359 = 239,359
710 1000 1000 1000 1000

78529 42 78529 4200 74329

78529 =42 =400 10 ~ 1000 1000 _ 1000 _ 4329
78,529 — 4,2 = 78 529 4 2 _ 78 529 4 200 _ 74 329 _ 74,329
1000 10 1000 1000 " 1000 "
983 _ 5724 983 5724 98300 5724 92576 _ 92 576
’ ’ 10 1000 1000 1000 1000
083 — 5724 — 98 3 : 724 _og 300 : 724 o7 1300 : 724 o7 576
7710 1000~ 1000 1000  ~ 1000 1000  ~7 1000
= 92,576

1) Tak Kak TpU CIOKCHHH (BBIYUTAHHWH) JBYX JECATHYHBIX JpOOCH
P MEPEXo/ie K UX 3amucu B (opMe OOBIKHOBEHHBIX M CMEIIaHHBIX JpoOei
MOJTyYMJICh PABHBIE PE3YNIbTAThI, TO MOYKHO BBITIOJIHSATE CIOKEHHUE (BBIUNTAHUE)
JECSATUUHBIX Jpo0ei, OCYyIIeCTBIsIsl Nepexol] K JApyroil d¢opme 3anucu
JECATUYHBIX APOOECH.

2) Tak kak cioxeHHe (BBIYUTAHUE) ACCATHYHBIX IpOOEH NpU Tepexoie
K 3aliCH B BUJIE OOBIKHOBEHHBIX M CMEIIAaHHBIX IPOOEH CBSI3aHO C pa3psaamMu, TO
CJIOKEeHHE (BBIUMTAHHUE) JECATHUHBIX AP0oOel MOKHO BBITOIHATH TOPA3PSIHO.

BbiBoa: cioxeHWe W BBIUMTAHHE JECATHYHBIX ApoOed, Tak ke Kak u
CJIOKCHHE Y BBIUMTAHUE HATYPATIbHBIX YMCEIN, BBITIOTHIETCS TIOPA3PSIHO.

[Tocne ¢popmynupoBaHUs BbIBOJA YUUTENb OOpallaeT BHUMaHUE y4alluxcs
Ha TO, YTO ONBIT, MPUOOPETEHHBIN UMHU paHee NMpu u3ydeHun tem «HarypanbHbie
gucina» U «OOBIKHOBEHHBIE  JOpoOM», B  YAaCTHOCTH  HCIIOJIb30BAHUE
c(OPMUPOBAHHBIX YMEHHUU MPEJCTaBICHUSI YHUCENI B Pa3HbIX (opMmax 3alucH,
BBINIOJIHEHUSI JIEUCTBUI CJIOKEHUS U BBIUUTAHUS OOBIKHOBEHHBIX M CMEIIAHHBIX
JIpoOel, MOMOT UM HaTH OJIMH U3 MyTel peleHus npooiemsl. Tem caMbIM yuuTelb
[IOKa3blBaC€T IIATUKIACCHUKAM B3aUMOCBA3b PAa3HbBIX TEM MaTEMaTUKU U
HEOOXOMMOCTb U3yUEHHUsl yueOHOr0 MaTepHasa Ha JOCTaATOUHO BBICOKOM YPOBHE.

141



Ha mpemvem smane ydamuyecs CpaBHHBAIOT U aHAJU3UPYIOT PE3YJIbTATHI
CIIOXKEHUS (BBIYMTAHMS) JECATHYHBIX JpoOeil B BHIAE CMEUIAHHBIX JpoOei
C pe3yJbTaTaMu 3aIucel CII0KEeHUs (BBIUUTAHUS) B CTOJIOUK, YUUTHIBAs PE3YJIbTATHI
OpEeAbIAYIIEro  CpaBHEHUs.  Pe3ynbratoM  3TOW  AESATENBHOCTH  SIBIISIETCSA
c(OpMYITUPOBAHHBIN YYAIIUMHUCS 661600 O NPABUNLHOU 3ARUCU OECAMUYHBIX
opoobeil npu bINOJIHEHUU OCUCM UL C/IOMHCCHUA U 6bIYUMAHUA 8 CHONOUK.

Paccyscoenus yuawuxcs

7238+214—7238+214—7238+21 400 =28 638 = 28,638
’ 7771000 10 1000 1000 1000
53+234059—53 + 234 >9 —5300 + 234 59 =239 359 = 239,359
’ ’ 710 1000 1000 1000 1000 ’
N 7, 2 3 8 . 5 3 0 0
21 400 2 34 059
2 8 6 3 8 2 39 3509
78,529 — 4,2 = 78 529 42—78 529 4200—74 329—74329
’ 771000 10 1000 1000 ' 1000
983 5724_983 5724 _og 300 5724 _971300 5724 _ oo 576
’ ’ T 1000 1000 1000 1000 1000  ~71000
= 92,576
78 529 98 300
4, 2 0 0 5, 7 2 4
7 4 3 2 9 9 2, 5 7 6

3) Tak kak pe3yabTaThl CJAOXKCHHS (BBIYMTAHUS) ABYX MCCATHUHBIX IpoOeit
opu Tepexoje K uX 3anmucu B (GoOpMe CMENIaHHBIX JpoOeil coBmagacT
C pe3yJbTaTOM CJIOKEHUS (BBIUMTAHHUSA) B CTOJIOUK MPU 3aIMCH 1IEJIO0N U APOOHBIX

yacTed APYyr IOJ JAPYroM, TO TaKOW BHJ 3alUCH CJIOKCHHS (BBIUUTAHHS)
B CTOJIOMK SIBJISIETCS BEPHBIM.

BbiBoA: Mpu CIOXKEHUM W BBIYUTAHUU JECATUYHBIX JIpOOEH JEeCATUUYHbBIC
IpoOU 3amuChIBAIOT B CTOJIOMK TakKUM 00pa3oM, 4TOObl LHUQPHI, CTOSALIUE
B OJHOMMEHHBIX pa3psiiaX, ObLUTN pacHoIOKEHbI IPYT MO IPYTOM.

Ha uemeepmom »>mane yduTeNnb OPraHU3YyeT JEATENBHOCTh YydYalluxcs
B HAllpaBJICHUU BBISIBICHUS Yy4YallUMHUCS HaumOoJiee paluoOHAIBHOrO crocoba

BBITIOJTHEHUS CJIOKEHHMS W BBIUMTAHHS JSCATHYHBIX ApoOei. B mporecce stoi
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ACATCIIBHOCTU Yy4YalllMCCA aHAJIM3UPYIOT, CpaBHUBAIOT W OLCHHBAIOT IICfICTBPI}I,

BBITIOJTHEHHBIE B MPOLIECCE CIIOXKEHUS (BBIYMTAHMS) JNECITUUHBIX APOOEH IpH HUX

3anucH B (popme OOBIKHOBEHHON M CMEIIaHHOW JpoOu U B cTOJIOUK. PesynbraTrom

ACATCIIBHOCTH YYAIIUXCA ABJIACTCA CaMOCTOATCIBHO C(I)OpMy.TII/IpOBaHHblf/'I MU

6b1600 0 Hauboee PAUUHOHATIBHOM Cnocobe BbINONIHEHUA CIOMNCCHUA U

BbIYUMAHUA 0eCAMUUHBIX OpODell.

Paccyscoenus yuawuxcs

7238 N 214 7238 N 21400 28638
1000 10 1000 1000 1000
4 238 400

= 28,638

7,238 + 21,4 =

238 638
7238+214=7——+21—=7——+21 =28 = 28,638

1000 10 1000 1000 1000

53 234059 5300 234059 239359

>3 +234,059 = 10 + 1000 ~ 1000 + 1000 1000

= 239,359

576

92 1000

5,3 + 234,059 = 5 3 + 234 >9 =5 300 + 234 59 =239 359 = 239,359
’ ’ 710 1000 1000 1000 1000 ’
N 7, 2 3 8 . 5 3 00
21 400 2 34 05 9
2 8 6 3 8 2 39 3509
8520 _ 47 78529 42 78529 4200 74329 74,32
’ 71000 10 1000 1000 1000 "
78,529 — 4,2 = 78 529 4 2 _ 78 529 4 200 _ 74 329 _ 74,329
’ 7771000 10 1000 1000 " 1000 "
983 5724 — 983 5724 98300 5724 92576 92 576
’ ’ 10 1000 1000 1000 1000
983 5724_983 5724_98 300 5724_971300 5724_
’ ’ 7710 1000 1000 1000 1000 1000
= 92,576
7 8 5 2 9 9 8 300
- 4, 2 0 0 - 5, 7 2 4
7 4 3 2 9 9 2, 5 7 6

4) Tak Kak BBIIOJHCHO MEHBIICE KOJUYECTBO JCHCTBHI B IIpoIecce
CJIO’KEHMS U BBIYUTAHUS IECITUUHBIX JPpoOei B CTOJIOUK, TO COKpATHIIACh 3aMUCh

BBITIOJIHEHUSI BBIYMCIIEHUM, U CaM MPOLIECC BBIYNCIICHUS 3HAYCHUN YIIPOCTHUIICS.
BoiBoa: Hambosiee parMoHANIBHBIM CIIOCOOOM BBITIOJIHCHHUS CIIOXKSHHS M
BBIYUTAHUS JCCATUYHBIX JpOOCH SBISICTCS BBINOJHEHHE OJTUX JACHCTBHIMA

B CTOJIOMK.
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Ha nocneonem osmane OTKpbITUS TNpPaBUII CIOXKEHUS U BBIYUTAHUS
JNECATHUYHBIX Jpo0eil yduTens TMOoJA PYKOBOJACTBOM ydyaliuecs 0000IIaroT
BBITIOJIHEHHYIO  JIeATeNbHOCTh.  LlemecooOpa3Ho opraHM30BaTh  COCTaBIICHUE
MPEANMUCAHUS JIJISl BBITIOJIHEHUS 3TUX apu(DMETHUUECKUX JEHCTBUN C I€CITUUHBIMU

JTPOOSIMHU.

Ipennucanue «CinoxeHue U BbIYMTAHUE TECATUIHBIX IPodeii»
1) 3anucarh JAeCATUYHBIC APOOU B CTOJOHMK, PA3MECTUB OJTHOMMEHHBIC Pa3psIbI

APYT MO APYTOM, 3aIISATYIO MO 3aIATOM;
2) YpaBHSITB y Jpo0Oeii KOJTMYECTBO 3HAKOB MTOCIIE 3aISATOU, €CIIA 3TO HEOOXOIMMO;
3) BBINIOJIHUTH CJIOKEHUE (BBIYUTAHKE), HE 00pallias BHUIMaHUE Ha 3aIsTYIO;

4) CKOPPEKTHPOBATH 3HAUYECHHE CYMMBI (PA3HOCTH ), [IOCTABUB B HAHJICHHOM YHCIIC

3allATYIO IO 3aMsTou B JaHHBIX I[p06SIX.

3areM y4uTellb OpPraHU3yeT TMpPOIECC CaMOOIICHUBAHUSA Yy4YallUMUCA
BHITIOJITHCHHON ~ JeATENhbHOCTH. B  KadecTBe MOMAmIHETO 3aJaHHsl yYUTEIh
mpeajiaraeT — ydaluMcs — CKOHCTPYUpPOBATh  KapTOUKHU-TIAMSTKUA,  ATaJIOHBI,
OTpaXkarolyue TMPaBUIBHYIO 3alKCh MPH BBHITIOJHEHWN CIOKCHHUS M BBIYMTAHHS
JECATUYHBIX Jpo0ed B CTOJNOMWK, MpEeAmucaHus U J100aBUTh UX B TOPTHOIHO,
KOTOpPOE y4Yallluecsi MOTYT MCIOJb30BaTh MPU BOSHUKHOBEHUU 3aTPyIHEHUM TIPH
pEIIeHUH 3a7a4, TIOBTOPEHUU TEMbI TIPH TOJTOTOBKE K 3a4eTy WJIM KOHTPOJIbHON
pabote 1o Teme.

IMHamsaTka. CiokeHre U BbIYUTAHUE TeCATUYHBIX IPo0eH

[Tpu cnoskxeHnH ¥ BBIYUTAaHUH JECATUIHBIX IPOOEi B CTOJIONK APOOH 3aMHMCHIBAIOT
TakuM 00pazoM, 4YTOObI IU(PHI, CTOAIIME B OJHOMMEHHBIX pa3psiax, ObLIU

PaCIOJIOKEHBI PYT MO APYTOM.

7.2 38 98 300
+ —_

21, 400 5 7 2 4
28 6 3 8 9 2,576
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2.4.4. OcHOBHBIE MOAX0Abl K OPraHU3aAUMU OTKPBITUS YYAUTUMUCS MPABUIT

YMHOKECHUS TeCATHYHBIX ApPo0eit

OTKpBITHE yUaITUMUCS TPABUI YMHOKEHHUS ACCATUUHBIX Ipo0eit 0azupyeTcs
Ha JIeATeIbHOCTHOM IOJAX0/I€ C MUCMOJIb30BAHUEM 3HAHUI U YMEHHI, B YACTHOCTH,
aHaJM3a U CPABHEHMSI MAaTEMaTUYECKUX OOBEKTOB, NTOMCKA aHAJIOTUU U MEepeHoca
NENUCTBUN HA JPYyTrUe OOBEKTHI MPHU OTKPHITUU TMOHATUSA «JIECATUYHAST TpOOb» U
YMEHUM BBITIOJHEHUS JEHCTBUM CJI0KEHUS U BBIYUTAHUS AECITUUHBIX IPOOEH.

PaccMoTpyM OCHOBHBIE TMOJXOJbI K OpraHU3alMyd OTKPBITHS Y4YaIIUMUCS

MPaBUJI YMHOXKEHUS IECITUYHBIX JPOOCH.
YMHOKeHue 1ecATUYHBIX apodei Ha 10, 100, 1000 u 1. a.

OTkppITHE TpaBUiIa YMHOKEHHS AeCATUUHBIX apodei Ha 10, 100, 1000 u T. a.
O0asupyercsd Ha MOHMMAHUM YMHOXXEHHSI HATypaJIbHOTO YKCIIa HAa 3TH 4YHCIIA, a
MMEHHO, 4YTO YHCJIO YBEJIMYMBAECTCS B COOTBETCTBYIOLIEE KOJIMYECTBO pa3, U
Ha OHMMaHUU 3HAYUMOCTHU Kax/10M LU(pPhl YucIa B 3aBUCUMOCTH OT €€ TO3ULMU
B 3aIlMCHU JAECATUYHON APOOU.

Ha nepéom smane yuutenb OpraHu3yeT IpyHIOBYIO paboTy U Mpejiaraer
y4YalumMcs IpoaHaIM3UPOBaTh AECATUYHBIE JPOOU C LIENIbIO BBISIBICHUS H3MEHEHUH,
IPOUCXOMSIINX C Pa3psAHBIMU CJIAra€MbIMU IIPU  [IEPEXOJE€ OT Pa3psIHOrO
cjlaraeMoro 0ojee HU3KOTo paspsifia K NpeblIyleMy pa3psay.

1o aHanoruu ¢ MpoLEeccoM OTKPBITHS MOHATUSA «JI€CATUYHAS IPOOb) YUUTENb
npeiaraeT CHavaja MPOBECTU AHAJIU3 YMCEJI, 3aIMCAHHBIX C INOMOULIBIO OJHOMN

uudpel. Y Tpynm ydamquxcsi 4yucia, 3aliCaHHble C MOMOINBIO pa3HbIX LU,

Harpumep 7.
Knacc eounuy Paspsonvie cnacaemvle
COT. JecC. ca. JAeCATbIe COThIE THICAYHbIC
7 ) VYMmuoxkaem 700 | YMHoOKaeM
7

> Ha 100 70 Ha 1000

 — SN

7 YMHO:KaeM L
Ha 10 100

; > o
1000
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Tak kak yyammmcsi YK€ 3HaKOMa Takas JeSTelbHOCTh, TO OHH
CaMOCTOATEJBHO AHAIM3UPYIOT HM3MEHEHHMs, NPOUCXOIAIIME C pa3psIHbIMH
cllaraéMbIMU TpU  TIEpexofe OT claraemMoro 0Oojiee HHU3KOTro paspsia
K MpeAbIIyIIeMy pa3psay, K ciaraeMomy 0oJiee BEICOKOTO pa3psia.

Paccyacoenus yuawuxcs:

— €CJIM  OCYLIECTBUTh MEPeXoj OT cjaraeMoro OoJjiee HU3KOro paspsiia
K NPEAbIAYIIEMY pa3psly, TO MNPOUCXOIUT YBEIUUYEHHUE PA3psAHOrO CIAraeMoro
B 10 pa3, Tak Kak BO BCEX CiIydasx ymMHO»xaem Ha 10;

— €CJIM CHENaTh MEepexoi Yepe3 OJIHO pas3psaHOE cllaraeMoe, TO claraeMoe
YBEJIMYHUBAETCS B CTO pa3, TaK KaK YMHOKAaeM Ha CTO;

— €CJIM clenaTh MEepexo]l 4epe3 JBa pas3psAIHBbIX CIAaracéMbIX, TO ClIaraeMoe
YBEJIMYHMBAETCS B THICSUY pa3, TAK KAK YMHOXA€M Ha ThICSUY.

BbiBoa: mpu ymHOXeHUU paszpsaHoro ciaraemoro Ha 10, 100, 1000 u T. 1.
IIPOUCXOJIUT YBEJIIMYEHHUE PA3PSATHOTO CIAraeMoOro B COOTBETCTBYIOIIEE KOJIMYECTBO
pas.

Ha emopom smane yuuTenp mHpejaracT ydalllUMCS MPOaHAIU3UPOBATH
Ipe/CTaBICHHbIE B TaOJMIE 4YKCIA, 3alUCaHHBIE OJUHAKOBBIMM IM(PpPaMH, HO

CTOSILIUMU B Pa3HbIX pa3psaax, HalpuMep:

Knacc eounuy HeticTBust
COT. | zec. | em. | JecaTble | COTBIE | THICSYHBIE C pa3psIHBIM CJIaraeMbIM
5 9 1 6
S 9 1 6 D YMHOKaeM YMHoKaeM
5 9 1 6 | ) na 10 Ha 100

VYyamuecss YWTalOT YKCIa, 3aMUCHIBAIOT WX, BBIABISAIOT JEHUCTBUS
C pa3psAAHBIMU ClIaraeMbIMHU, PUKCUPYIOT UX.

Paccyacoenus yuawuxca:

— TaK KakK MpH NEePexo/ie OT YMCa, 3aMMUCAHHOTO B OJHOW CTPOYKE, K YHCITY,
3allMCaHHOMY B CIEIYIOIIEeH CTpOYKe, HaOMI0AAaeTCsd MEepexoa pa3psIHOTO
cjlaraeMoro ot 0oJjiee HM3KOIO K IOCIEAYIOUIEMY pPaspsily, TO BO BCEX CIIydasx
ymMHOkaeMm Ha 10;
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— TaK KaK IpH MepexoJie OT Yucia, 3allMCaHHOTO B IEPBOM CTPOUKE, K YHCITY,
3alMCAaHHOMY B TPEThEW CTpouke (T. €. uepe3 CTPOUKY), HAOMI0JaeTCsl Mepexol
pa3psAIHOTO CJIaraeMoro ot 0oJjiee HU3KOro K 0Oojiee BBICOKOMY paspsiy uepes
paspsia, To ymHoxkaeM Ha 100.

[Tocne 3TOro y4uresp OpraHu3yeT AeATeIbHOCTh YYAIIUXCS B HAPABICHUN
dhopMyIHpoOBaHUS TIpaBUJIa YMHOXKEHHUs AecaTuuHol aApoou Ha 10 u 100, mepeHoca
NEHUCTBUN HAa YMHOKEHHE JaecaTuyHou 1podu Ha 1000, 10000 u T. A.

Heiicmeus yuawuxcsa. UuTaroT W 3aMMCHIBAIOT YHUCIA, NPEICTaBICHHbIE
B TaOnuIax, B Gopme OecATUYHBIX JIpoOel. BBIABISIOT HAa OCHOBE aHAJNOTUU U
00001IeHNs ACHUCTBUI € pa3psAIHBIMU CllaraéMbIMUA JCHUCTBUSI C JCCATUYHBIMU
JIPpOOSIMU ¥ 3aMOJHSIOT MPOMYCKHM B BBIPAKEHMSIX, YKa3bIBasi BMECTO KPY>KOUKa
apu(pMeTHYeCKoe ACHCTBUE, BMECTO KBAJPATHKA — YHUCJIO, YTOOBI MOJYYHIJIOCH

BEPHOE PaBEHCTBO.

Yucno JlencTBUs ¢ pa3psAHBIMU CJIaracMbIMHU
5,916 > 5,916 =)
59,16 Y MHOKaEM VMHO%KaEM 5916 OC= 367
591,6 ) Ha 10 Ha 100 5,916 O[]= 591,6¢

3ateM yuaiuecs: GOpMyJIHUPYIOT MPABUIO YMHOXKEHUS JECATUUHBIX IpoOeit
Ha 10 u 100, pacumpsia ero Ha ymHoxkeHue Ha 1000 u T. 1.

Paccyoscoenus yuawuxcs:

— TaK Kak MpH MepexoJie OT pa3psAHOTO claraeMoro 0oJjiee HU3KOro paspsiaa
K MOCJIEIYIOLIEMY pa3psily YMHOKaeM ciaraemoe Ha 10, To 115 moayyeHus yucia,
3aMKMCAHHOTO B CIIEYIOUIEH CTPOUKE, JOHKHBI YACIIO, 3alIMCAHHOE B MPEAbIYILEH
CTpOUYKE, YMHOXUTh Ha 10: 5,916 « 10 = 59,16;

— TaK Kak MpH MepexoJie OT pa3psIAHOTO cllaraeMoro 0ojiee HU3KOTO paspsiaa
K cjaraeMomy 4epes paspsjg yMHOxkaeM ciaraemMoe Ha 100, To mis moiaydeHusd
YHUCIIa, 3alIMCAHHOTO B TIOCJIEIHEW CTPOUKE, JOJKHBI YHCIIO, 3alIMCAHHOE B MEPBOM
CTpouKe, yYMHOXHUTH Ha 100: 5,916 « 100 = 591,6;

— 5,916 « 1000 = 5916;5,916 « 10000 = 59160; 5,916 « 100000 = 591600.
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BoiBoa: yToObl unciio yMHOXkuTh Ha 10, 100, 1000 u T. A., HATO 3aMATYIO
nepeHecTd Ha 1, 2, 3 u T. 1. udpsI BpaBo, a eciau mudp HE XBATaeT, TO IPUITUCATH
CIIpaBa HYJIH.

[Tocne 3Toro yuurtenb opraHusyeT MpoBepKy chopMyIUpPOBAHHOTO MPaBHIIA.

VYyammecs: npoBepsioT CHOPMYITMPOBAHHOE MPABWIO C HCIIOJIH30BAaHUEM
3alUCH  JIECATHYHBIX JpoOei B (opMe OOBIKHOBEHHBIX JpoOe€i, BBIMOJIHSISA

AHAJIOTHUI0 C IIPOHECCOM OTKPBITUS ITPaBHJIa CIIOKCHUA U BbIYUTAHUA ACCATUIHBIX

TpoOeii.
5916 5916
5916 OL]= 59,16 91610 = —— 10 = —— =59,
on 591610 1000 10 100 59,16
5916 5916
5,916 = 591,6 9161 = ° = = ,
on 5,916 ¢« 100 1000 100 10 591,6

Hanee ydamuecs padoTalOT ¢ y4eOHMKOM — CBEPSIOT CBOIO (DOPMYIUPOBKY
¢ GOpMyYJIHPOBKOM, TAHHON B y4eOHHMKE, U MPU HEOOXOJIUMOCTH KOPPEKTUPYIOT
CaMOCTOSITEIILHO C(HOPMYIHMPOBAHHOE MTPABUIIO.

AHQJIIOTUYHO TpPHUMEPY OPraHU3AlMU OTKPBITUS YyYallUMHUCS MpaBuia
yMHOXeHHUs JecatuaHor apobou Ha 10, 100, 1000 u T. o. y4uTeab OpraHU3yeT
JIEATEIIbHOCTh YUalllUXCs B HAMPABJICHUN OTKPBITHUS MPaBUIa JACJICHUS JEeCATUUHON
napobu Ha 10, 100, 1000 u T. 1.

[Ipu oneHuBaHMKM U OOOOILIEHWU PE3YIBTATOB MACSATENBHOCTU Y4YalllUECs
COCTaBIISIIOT MaMITKH, OTPAYKAIOIIUE MTPABUIIA YMHOKEHUS U AEICHUS IECITUUHBIX
npobeit Ha 10, 100, 1000 u T1.1.

ITamsaTKa. YMHOXKEHUE JecATUYHBIX Apo0deit Ha 10, 100, 100 u T. 1.

[Ipu ymHoxkenuu necaruunoit apoowm Ha 10, 100, 1000 u T. 1 HaHO 3amATYIO
NEPEHECTH Ha CTOJILKO 3HAKOB BITPaBO, CKOJIBKO HYJIEH B MHOXKHUTEIIE, a €U Iudp
HE XBaTaeT, TO MPUIUCATh CIIPaBa HYJIH.
591610 =59,6;5916 ¢« 100 = 591,6;5,916 « 1000 = 5916;

(¥ U (O

5,916 ¢« 10000 = 59160;5,916 « 100000 = 591600.
U u

148



YMHOKeHHe eCATUIHBIX IPodei

[Iponecc dhopmupoBaHUsS y YYaIlIuXcs YMEHHH yMHOXKCHUS JIECSITHYHBIX
npobeii Oasupyercs Ha C(QOPMUPOBAHHOCTH y HHUX IIOHUMaHUS JACHCTBUI
YMHOKCHHS HaTyPaJIbHBIX YUCEN U JICHCTBHA YMHOXKCHHS W JICJCHUS JICCITUIHOU
npobu Ha 10, 100, 1000 u T. 1.

Yuutens  opraHu3yeT  JICITCIBHOCTh  y4YalllUXCA B HamNpaBJiICHUU
CaMOCTOATEILHOTO OTKPBITUS TIpaBWJIA YMHOXXCHHS JIECITHYHBIX  JIpOOeH,
WCITOJIB3YsI 3aJa4M, CBSI3aHHBIC C PEAIbHBIMU WM BBIMBIIUICHHBIMH OOBEKTaMH,
MaTeMaTHYECKHE 3aJaud. B HampaBlIeHUHM IOCTHDKCHHUS JIUIAKTHYECKOW Ieln
3a/la4d KOHCTPYHPYIOTCS YYHTEIEM WIH TOAOWUPAIOTCS TakuM o00pa3oM, dUTO
YCIIOBHE COJICPKUT HM3BECTHBIC YHMCJIOBBIC BEIWYMHBI — HATypajbHBIC YHCIIa H
JECATUYHBIC APOOM, a TpeOOBaHME HAMPABICHO HA BBHITIOJHEHUE WX YMHOXCHHUS.
Hampumep, miepBast 3aada cBsi3aHa C BBIMBIIIUICHHBIM O0OBEKTOM, a BTOpasl 3a/1a4da
CKOHCTpYHUpOBaHa Ha OCHOBe ucTOpuHu bojbiioro tearpa B MockBe, a HMEHHO.

YCIIOBHE COJICPXKHUT Pa3Mephl 3ajia U CIICHBI TeaTpa.

3anaua 1. I[lose moaco/iHyxoB

3a JMenylIKWHOW JAEpEeBHEW HAYMHAETCS TOJIe
MOJICOJTHYXOB, JIJIMHA KOTOpOro 298 M, a mupuHa —
31 m. Tlone umeetr popmy MPSAMOYTOJIbHHUKA, IITUHA

KOTOpOro, KaxXeETCd, IMpPOTAHYyJIaCb A0 CaMOro

rOpru30HTA. Breruucnure Iomaab II0ACOIIHYXOBOI'O

ITIOJIA.

3apaua 2. [IyremecTByeM mo crojuie. bojbioii TeaTp
B 1924-1959 rogax bonbmioit Tearp umen ase

CIEHbl — OCHOBHYIO M (puinan. [[nuHa OCHOBHOTO

3ajla ¢ y4€TOM OPKECTPOBOM pPakoBUHBI — 29,8 M,

mpunHa — 31 M, BeicoTa — 19,6 M. ['myOuna crieHsr —

22,8 M, mpuHa — 39,3 M, pazMep noprajia CleHbl —

21,5x17,2 m.

Bbonbmioii tearp, 1956 r.
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1) HaiiguTe miomaas OCHOBHOTO 3ajia boibioro tearpa.

2) BbIuncanTe mion@aab CUeHbl U OpTaia CICHBI.

YuuTenp OpraHu3yeT aHajaus3 3a71ad.

eticmeus yuawuxcsa. Ydammecs: BBIICIAIOT yCIOBUE U TpeOOBaHWE 3a/1ad,
BBISIBJISIFOT, YTO MOJIENIBIO PEAIbHBIX O0BEKTOB — MOJIS, TeATPAIBHOTO 3aJ1a, CIICHBI U
noprajga CUEHbI SBIseTcA NpsAMOyroibHUK. M3 Tembl «HarnsgHas reomerpus»
y4YalMMCsl YK€ M3BECTHO, KaK HAaWTH IUIOLIAAb NPSIMOYIOJbHUKA, MO3TOMY OHHU
3aMKMCBIBAIOT  JIEMCTBHS, KOTOPbIE HampaBi€Hbl Ha HaXO0XJCHHE OTBETa
Ha MIOCTABJICHHBIE B 3aJlayax Bompockl. Ha aTom sTame ydaiiuecs HaXOIsT OTBET
TOJIBKO Ha BOIIPOC MEPBOM 3a/1a4H, IIPU PEIICHUU KOTOPOM BBITIOJIHSIIOT YMHOXKEHUE

HaTypaJIbHBIX YUCCII, T. C. I[GﬁCTBPIfI, IIpaBHJia BBIIIOJHCHUA KOTOPBIX UM U3BCCTHBI.

Pewenue 3aoau yuawmumucs

3aoaua 2
3aoaua 1 - <
nepewlil 60Npoc 6Mopoil 60NPOC
29831 =9238 (M%) — 29,8¢31=?(M%) — a)22,8¢39,3=?(M?)—miomanb CIICHBI
IIOIAAb [JIOIIAAb sama 6)21,5¢17,2=?(M%?) -  momans
MOJICOJTHYXOBOT'O OJIS. Boasimoro tearpa. HOPTaJa CLEHEI.
OtBer:; 9238 M2, OtBert: ? M? OtBer: ? M2,? M2.

3aTeM MSATUKIACCHUKM CPAaBHUBAIOT PEIICHMS 3aJad W BBISBISIIOT, 4YTO
MPOU3BEICHUE B PEIICHUH MTEPBOM 3a/1aUl OTJIMYACTCSI OT MPOU3BEICHUSI K IEPBOMY
BONPOCY BTOPOM 3aJayd TEM, YTO OJMH M3 MHOXuTened B 10 pa3 MeHblie.
BcnomuHaoT, Kak M3MEHSAETCS MNPOU3BEICHUE IPU YMEHBIICHHH MHOKUTEIS
B HEKOTOPOE KOJIMYECTBO pa3, U (POPMYJIHMPYIOT BBIBOJ: 3HAUYEHUE MPOU3BEACHUS
Oyzmer B AecsATh pa3 MeHbIe, T.K. 298 31 = 9238, 1o 29,831 = 923.8.
CnenoarensHo, 923,8 m? — miomans 3ana bonpmoro Tearpa.

[Ipy moucke oTBeTa Ha BTOPOM BOMPOC 3aJayd YyYalluecs pPacCyKIaroT
aHaJIOTUYHO.

Paccyacoenus yuawuxcs:

— ecu Obl OB TTPOU3BECHUSI HATYpaJIbHBIX YHCEN, 3allUCAHHBIC TEMU JKE
nudpamu, 9To U AecATUYHBIE Ipoou — 228 ¢ 393 u 215 ¢ 172, — TO MOXKHO OBLIO
Obl BBIYUCIUTHL 3HAYCHUE TIPOU3BEACHUS, UCIIONB3Yys TMPABUWIO YMHOXCHUS

HaTypaJIbHBIX YUCCII,
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—TaK KakKk KaXIbld W3 MHOXUTeNed B TmpousBeneHusix 22,8 39,3 u
21,5 17,2 B 10 pa3 meHslle, To 3HaueHUe npousBeaeHus B 100 pa3 MeHbIIIE;

—TaK Kak 3HadyeHue npowusBereHuss Mmeneblie B 100 pa3, To B 3HaYeHUH
MPOM3BE/ICHUS HATypaJIbHBIX YHCEJI HYKHO TMEPEHECTH 3alsiTyl0 Ha JiBa 3HAKa
BJIEBO: Tak Kak 228 ¢ 393 = 89604, to 22,8 « 39,3 = 896,04.

Co3panace mnpoOiemMHas CUTyalus: KakK HaWTH KOJMWYECTBO 3HAKOB,
Ha KOTOPOE HY>KHO MEPEHECTH 3aISITYI0. Y Yallluecs MPOA0JIKAIOT PACCYKICHUS:

— TaK KakK JOJDKHBI TEPEHECTH 3alsiTyl0 Ha JBa 3HaKa BJIEBO W oOliee
KOJIMYECTBO 3HAKOB IIOCJE 3alsITOM B OOOMX MHOXUTEISX PaBHO JBYM, TO
KOJIMYECTBO 3HAKOB, HA KOTOPOE HY>KHO MEPEHECTH 3aISITYI0, PABHO CYMME 3HAKOB
IIOCJIE 3aMsATON B 000MX MHOKHTEIIAX.

Takum oOpa3zoM, B pe3yJIbTaTe CpaBHEHHUS KOJWYECTBA 3HAKOB ITOCJIE 3aIITON
B O0OOMX MHOXHUTEISAX M B 3HAUYCHUM MPOU3BEACHUS YyYalluecs HaxoIsT MyTh
BBIX0/1a U3 MPOOJIEMHOM CUTYallUU.

Jlanee yuurtenb opraHuszyeT 000OIIeHHE NEeITEILHOCTH U (HOPMYIMPOBAHUE
IIpaBUJIa BBITIOTHEHUS YMHOXKEHHUS JECATHYHBIX Ipo0ei. Yuamuecs GopMyIupyIOT
MPAaBWIO YMHOXEHUS JACCATUYHBIX ApoOed, CpaBHUBAIOT CHOPMYIUPOBAHHOE
MPaBUJIO C MPABWIOM, JIaHHBIM B Y4EOHUKE, TPU HEOOXOIUMOCTU KOPPEKTUPYIOT
c(hOopMYyJIMPOBAHHOE TPABWIO M COCTABISIIOT KapTOYKY-TIAMSATKY, COJEPKAITyIO

MNpcaAIncanuc aJIs BBIIIOJIHCHHUA YMHOKCHUA JCCATUIHBIX I[pO6€I>i.

IIpeanucanue «YMHOKeHUE TeCATUUYHBIX Jpo0eii»
1) 3anmcarh JAecATHYHBICE JPOOM B CTOJOMK, HE oOpalias BHUMaHHE
Ha 3aMATyI0, T. €. aHAJIOTUYHO 3aIMCH YMHOXKEHHUS B CTOJIOMK HATypaJbHBIX

qucell.
2) BrInoaHUTH yMHOXKEHUE, HE 0Opallias BHUMAaHUE Ha 3aIsTYO.
3) Iloacuutarh 00IICEe KOJTUUSCTBO 3HAKOB MOCIIC 3aMATONW B MHOKHUTEIISX.

4) B mpowu3BeleHUM MOCTABUTH 3aISTYIO, OTICIUB CIpaBa 3allsTOW CTOJBKO

3HAKOB, CKOJIBKO UX B 000MX MHOKUTEIAX.
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2.4.5. Tlo3TanHoOe OTKPbITHE YYALIUMHUCS MPAaBUJI J1eJIeHUs] IeCATUYHOI 1pooun

Ha HATypaJbHO€ YUCJ/I0 U JCCATUIHYIO IlpOﬁb

Jlenenue, B KOTOPOM OJIMH WMJIM 00a KOMIIOHEHTAa SBJISIFOTCS JECATHYHOM
IpoOblo, — JAEWCTBHE, KOTOPOE MO CPAaBHEHUIO C JIPYTUMHU apUPMETHUESCKUMHU
JEHCTBUSIMHU BBI3BIBACT HAWOOJBIINE TPYIHOCTH y ydammxcs. [loatomy B 3TOM
Cllydae 3HAaKOMCTBO C JI€JICHMEM 4YHUCEJN HYXXHO OpPraHU30BaTh C IOCTEIECHHBIM
HApPACTAaHUEM CJI0KHOCTH 3aJaHHM.

Pesynbrarom geneHuss MoKeT OBITh HATypaJbHOE YHMCIO, OOBIKHOBEHHAs
IpoOb WM CMelaHHass JApoOb, KOTOPYID MOXHO WM HeENb3s 3alucarth
B BHUJE KOHEYHOW jecaTMuHOM Jpobu. I[losTomy mnpu QopmMupoBaHuu
YMEHUM  JIeJIGHUs] JIECATUYHBIX JIpoOel Ha HATypallbHOE YHUCJIO WU
JNECATUYHYI0 JpoOb HYKHO OOpaTUTh BHHUMAaHHME Y4YalllUXCSl HE TOJBKO
Ha IIOCIIE0BATEIbHOCT JCUCTBUM NIPU JACICHUH, HO W HA PE3yJbTaT ACICHUS
U Ha (OpMY €ro 3aIMKCH.

Kak wu3BecTHO, JeleHHMe HaTypajlbHOIO0 YHUCIA WIM AECITUYHOW ApoOu
Ha JECATUYHYIO TpOOb CBOAUTCS K JEJICHUIO YMCIa HA HATypaJIbHOE YHCIIO, B CBSI3U
C 3TUM NIEPBOHAYATIBLHO HEOOXOIMMO C(HOPMHUPOBATH Y YUAIIUXCS YMEHUE JACICHUS

JECATUYHOM IpoOr HA HATYpaJIbHOE YUCIIO.

JlesieHue 1ecATUYHOM APOOU HA HATYPAJIbHOE YHCJIO0

OpFaHI/I?:aHI/IH nmponecca CaMOCTOATCIIBHOI'O OTKPBLITUS IIPaBUJI CJIOKCHUA,
BbIYUTAHUA H YMHOXCHUA AOCCATHUYHBIX ,up06eﬁ OIINPACTCsA Ha BBIIIOJHCHHC
OTHX ,Z[CI‘/IICTBHIZ C HaTypaJIbHbBIMH qucCJIaMi, OOBIKHOBEHHBIMU NI
CMCIIaHHbIMU IIpO6$IMI/I n ux CBOﬁCTBa, T. €. Ha IIpaBujia, KOTOPLIC HN3BCCTHLI
y4amumces. OpI/IeHTI/IPYHCB Ha TaKou moaxo, IOKaXCM OpPraHHu3aluiO IIpomecca
OTKPBITHA Yy4YallIUMHCA IIpaBujia JCJICHUA I[CCHTH‘{HOI;'I ,[[pO6I/I Ha HaTypaJbHOC

qHuCJIo.
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Ha nepsom smane y4uTenb OPraHU3yeT CPABHEHUE KOMIIOHEHTOB JEICHUS
HATYpaJIbHBIX YHCEN U JECITUYHON JpoOH Ha HATYPaJIbHOE YHCIIO, T0100paB TaKue
YHuCiIa, KOTOPBIE BBI3OBYT y Y4YalllMXCs HAUMEHBIINWE 3aTPyAHEHUs. YdYaiuecs
BBINIOJIHAIOT JEJICHHE HATYPAJIbHBIX YHCENl U JIECATHYHON APOOM HA HATypajbHOE

YHUCII0, 3aMMUCHIBAS IECATUUHYIO AP0Oh B (hOpMe OOBIKHOBEHHOM IPOOH.

6:2=23 6 3
12 =—:2=—=
0,6 0 w 0,3
20:5=4 2 20
0,2.5_1—0.5_W.5_0,04
12:3=4 12 4
12: = —_— = —=
2:3 T 3 T 0,4
513:3 =171 513 171
1 H = —_—: = —=
51,3 : 3 T 3 T 171
513-3—513-3—171—171
U100 T 100
0513-3—513-3—171—0171
YT 7100007 T 10000

Paccyoscoenus yuawuxca npu cpaBHEHUN KOMIIOHEHTOB JICJICHUS:

— TaK KaK HaTypajJbHOE YHUCJIO, COCTABIEHHOE M3 TeX € LUdp, 4YTO U
JecATUYHas ApoOb, NETUTCS HA APYroe HATypajJIbHOE YHUCIIO, TO MOKHO BBINIOJHUTD
JIeJIeHne JECATUYHOM ApoOM Ha HATypaJbHOE YMCIO, 3alKcaB CHaudajga ApoOb
B (hpopme 0OBIKHOBEHHOM ApoOH;

— TaK KaK TMOJYyYMJIM OOBIKHOBEHHYIO Ip0oOb, KOTOPYIO MOXHO 3aIlucaTth
B (hopme AECATUIHON TPOOH, TO BHIMOJIHUM MEPEXOJ] OT 3aMUCH YaCTHOTO B (hopme
OOBIKHOBEHHOM APOOU K AECATUUYHON (hopMe 3anuCH.

Bo Bcex ciyyasix pe3yabTaToM JiefieHus Oblia AecsITUYHAs 1PO0b.

Ha emopom smane yuutenb co3faer NpoOJEeMHYIO CUTYaIHIO C MOMOIIbIO

3agadu, CBSI3aHHOM C p€ajlbHbIM CIIOPTHUBHBIM COOBITHEM.
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3agaua «PUTrypHOE KATAHHE.

26-28 ampensi 2022 roma coctosiuck Bceepoccuiickue copeBHOBaHUS
«tOxHBIH OpH3», KOTOpBIC MPOBOAWIMCH Ha JICJOBOM apeHe ABOpIa CIIOpTa
«bompmoity B Coun.

Bo Bpems copeBHOBaHUI 10 CHHXPOHHOMY KaTaHHWIO CYIbU TOCTaBWIIN
komaHae <«OKemuyxuHa» cuemyromnme Oamiel: 7,75; 7,50; 7,83; 8,00; 8,00;
3a KOMITO3HITNIO CymMMa 0aiioB paBHa 62,53; 3a aieMeHThl — cymMma 6asuioB 61,13.

Y4YuTeNnb COCTaBIIICT BOMPOCHI, OPUCHTUPOBAHHBIC HA BBHIMTOJTHCHUE JCIICHHS
JECATUYHOM IPOOU HA HATYPaTbHOE YHCII0, HAIIPUMED:
— KakoB cpenamii 0amn KOMaHJIbI 32 CHHXPOHHOE KaTaHue?
— KakoB o0mmii cpeauuii Oay1 MOaydMsia KOMaHJia 3a CHHXPOHHOE
KaTtaHue?
Paccyscoenus yuawuxcs:
— TaK KaK CpeIHUI OaJlI paBeH cpeaHeMy apu(hMETHIECKOMY BBICTABICHHBIX

6aHJIOB, TO HAJO BbIYUCIUTDL CPCIAHCC apI/I(I)MGTHLIeCKOG M3BECTHBIX OAJIOB.

1) | 7,75; 7,50; (7,75+ 7,50+ 7,83 + 8,00 + 8,00):5 = 39,08: 5 =?
7,83; 8,00;
8,00

2) | 7,75; 7,50; (7,75+ 7,50+ 7,83+ 8,00 + 8,00 + 62,53 + 61,13):7 =
7,83; 8,00; = (39,08 4+ 62,53+ 61,13): 7 = 162,74:7 =?

8,00;

62,53; 61,13

—TaK Kak HarypaiabHble uyucina 3908 wu 16274 He penarca Haneno
COOTBETCTBCHHO Ha 5 W 7 HAIIENIO, TO KaK HaWTH 3HaYeHus BeIpaxkeHuid 39,08: 5 u
162,74:77?

[Tox pyKOBOACTBOM YUHUTEINS MIKOJLHUKH HUIIYT BHIXOJ U3 MPOOIEMBI.

VYuyanuecss NMpeacTaBisiOT HaWJEeHHbIE CyMMbI OallJIoB B BHUIE CyMM Tak,
yTOOBI ClaraeMble JCIWINCh Ha 5 W 7 COOTBETCTBEHHO, MPU STOM BBIJICISIOT
HanOOJIBIITNE CTaraeMble U3 YMCJIa CyMMBbI 0aJijioB.
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1) | 7,75; 7,50; (7,75 + 7,50+ 7,83 + 8,00 + 8,00): 5 = 39,08: 5 =7
7,83; 8,00;

8,00 39,08:5 =(354+4,08):5=(35+4+0,05+0,03):5 =
=7+08+0,01+0,030:5=7+0,8+ 0,01+ 0,006
= 7,816
2) | 7,75; 7,50; (7,75+ 7,50+ 7,83 +8,00+ 8,00 + 62,53+ 61,13):7 =
7,83; 8,00; = (39,08 4+ 62,53+ 61,13):7 = 162,74:7 =?
8,00;
62,53; 61,13 162,74:7 = (140 4+ 22,74):7

=(140+21+1,4+0,28+0,06):7 =
=20+3+02+0,04+0,06:7 = 23,24 + 0,06: 7

16274 _ 162274 87

162,74:7 = 100 .7—100.7—23ﬁ

B pe3ynbprare aHanmn3a Mogy4eHHbIX BBIPA)KEHUHN BBISIBIICHO, YTO:

1) mpu OTBeTEe HA TEPBBIM BOMPOC MONYYHIACh JACCATHYHAs ApoOb, a
BO BTOPOM CJIy4ae HE yAaJ0Ch BBIOJHUTH AEJICHUE 10 KOHIIA;

2) BBIICJICHHE HAMOOJIBIINX CaracMbIX U3 3HAYCHUH CYMM 0aJlJIOB, KOTOPBIC
JIEIIATCS Ha S U 7 COOTBETCTBEHHO, OTPAXaeT MO3ULMOHHBIN COCTAB YMCIIA C YYETOM
JIEJICHUSI HA YHCIIO;

3) 3anKch JAETCHHUS Yepe3 pas3lioKeHHE YKClia Ha cjaraeMble, BO-TICPBBIX,
TPYAOEMKO, a BO-BTOPBIX, HE BCET/1a YIA€TCA BBIIIOJIHUTD JICJICHUE.

Ha mpemvem osmane yuuTenb WIM KTO-TO W3 YYaIUXCS MPENJIaraet
BBHITIOJIHUTD JIEJICHUE B CTOJOMK, OMHUPAsICh HA MO3UIIMOHHBIN COCTAaB JACCATUYHON
JpoOu.

Yuutenb cHauana IEMOHCTPUPYET 00pa3Ilbl 3aMKUCH U TIPEAiaraeT yqaaymMest
CaMOCTOSITEIILHO 3aIuCcaTh JICJICHUE B CTOJOUK B paMKax pEIIeHUs MEPBOM 3a/1auu,
3aTEM Ha JIOCKE BBIMOJIHSIECT KOMMEHTUPYEMOE JEJICHUE, aKIEHTUPYSd BHUMAaHUE
y4alquMxcs Ha MPaBWIbHOM MOCHEAOBATEIIbBHOCTU BBINIOJHEHUS JCUCTBUWM IPU
JICJICHUU. Y4Yalluecss CpaBHUBAIOT CBOIO 3alMCh C 3alUChI0 YYUTENIS W

KOPPEKTUPYIOT €€ MPU HEOOXOIUMOCTH.
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39 08 0]5 16 2 7 417
- 35 17, 8 1 6 1 4 12 3, 2 4.
4 0 2 2
T4 0 T2 1
8 17
"5 T 1 4
30 3 4
T30 2 8
0 6
174 87
30,08: 5 = 7.816 162,74:7 = 230 = 23 0=

Bo BTOpOM ciydae, Tak Kak JIeJeHHE ACCITUYHOW ApoOU Ha HATypajabHOE
YHCJIO HE 3aBEPIIMIIOCH, YUUTENb JEMOHCTPUPYET, KaK 3alKcaTh YaCTHOE B TAKUX
clIydasix, OTMEeYasi, YTO B 9TOM CJIy4ae IeJecOo00pa3HO MEeperTH K 3aIlkCy B BUJC
JIpoOU OOBIKHOBEHHOM.

3areM yuuTenb OpraHu3yer oO0O0OIIeHHWE YYaIIUMHCS BBITOJHEHHOU
NEATETLHOCTH  4Yepe3  PacCMOTPEHHWE  PAa3jMYHBIX  YaCTHBIX  CJIy4aes,
dbopMynupoBaHue TpaBuiia JEJICHUS ACCITHYHOW APOOM Ha HATypalIbHOE UYHMCIIO.
VYyamuecss COCTaBIIIIOT MaMSTKy, BKJIOYas OOpas3lbl BBITOJIHEHUS JIETCHUS

B CTOJIOUK.

IMamsaTka. [esenue necAaTHYHOM IPOOU HA HATYPAJIbHOE YHUCJIO
Jlenenue necaTUYHONM IPOOM Ha HATYpaJIbHOE YMCIIO BBHITIOIHSETCS TaK e, KaK U
JIEJICHUE HATYyPAJIbHBIX YKCEII, IPU ITOM Cpa3y MOCJE TOTO, KaK 3aBEPILIECHO JICJICHHUE

HCJ’IOfI YaCTHU, B YaCTHOM CTaBSAT 3aIIATYIO.

1 5 8
- 8 1, 8 75 - =897 7 4, 7 1 2
0 0, 2 7 _ ,
70 7 2 6, 2 2 5
1 8
6 4 - 2 7
1 4 _
6 0 2 4
- 4 9
5 6 - 3 0
4 9 _
40 0 2 4
4 0 6 0
0 T 6 0

o
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JlejieHue 4YncJia HA IECATUYHYIO IPo0b

Cnenyromuii  sTanm  MOCBALIEH  (OPMHPOBAHUIO  YMEHHUS  JCJICHUS
Ha JIECATUYHYIO IPOOb.

Ha stom stane nenecooOpa3HO MpeasioKUTh yYaIllUMCS pPacCMOTPETh JIBa
ciydas: JEJICHHE HATypajJbHOTO 4YHCIAa Ha JECATHYHYIO ApoOb W JeJCHHE
JECATUYHOU JPOOH Ha JIECATUUHYIO Jp0Ob. AHAJOTMYHO PACCMOTPEHHOMY BBIIIIE
MPOIIECCY OpraHu3alus OTKPBITUS TMpaBWiia JEJIEHUS Ha JECITUYHYIO ApOoOb
OaszupyeTcs Ha JeATeNbHOCTHOM mojaxojae. ClienoBaTeNnbHO, YUYUTENIb MOXKET
WCIOJB30BaTh JJIA O3TOr0 3aJauyd, HW3BECTHBIE YHUCIIOBBIE JAHHBIE KOTOPBIX
MPEJACTABICHbBl HATypaJbHBIMHU W  JIECATUYHBIMU JApPOOSIMH, 3alMCAHHBIMHU
C TIOMOIIIbIO OJMHAKOBBIX ITUPD.

Yuurtens npemjiaraeT yyanmMmces 3arucaTh pelieHue 3a/1a4, a MI0TOM CPaBHUTh
Y TPOAHAIM3UPOBATH UX WM OPraHU3yeT aHallu3 W CPABHEHHE YK€ TOTOBBIX
pemenuii. B oboux ciaydasx B pe3ysibTaTe CpPaBHCHHUS PEIICHUN BBISBIISCTCS
AHAJIOTUYHOCTh U OTJIMYMS B KOMIIOHEHTAaX AEWUCTBUM pemeHus. Kpome Toro,
3HaHUE TpaBWIa JICJICHHUS JIECATUYHOM IpoOM Ha HATypaJIbHOE YHCIIO MOMOTaeT
yqammmcs chOpMYyJIMpOBAaTh TPABWIIO JIEJICHWS HATypaJIbHOTO 4YHCIa WU
JNEeCATUYHOU ApoOM Ha necsaiTUuHyio npoOn. [lpuBenem, mpumepsl 3amgad s
OTKPBITHS TIPaBUJI JCICHUS HA JECATHYHYIO APOOb.

VYuurtens, co3naBas NpOOJIEMHYIO CHUTYallMIO, CTABUT IMEpeNl ydalluMUCs
y4eOHYIO 3a1a9y: BBIIBUTH aHAJIOTHIO M Pa3lInuus YCIOBUM U TpeOOBAHUM 3a/1a4 1

000CHOBATh U3MEHEHHE 3HAYEHUM YaCTHOTO.

Homep u mexem 3aoauu Pewenue 3a0auu

1 Oxon0 AeaymKHHOTO JoMa B JIEpEeBHE OOJBIION 2048:32 =64 (M) -

TIpHycafeOHblii yJacTOK MPSAMOYTronbHOH (opmpr,  WIHHA npHycaznedHoro

HaifauTe amuHy npruycaaeOHOTo ydacTka, eciu ero  J 1acTKa.

womans papHa 2048M?, a mupuHa papHa 32 M. Omeem: 64 M.
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2 OKkoJio JIeayHIKWHOTO J0Ma B JIEpEeBHE OOJBIION 204,8:32 =64 (M) —

npuycanebHbI y4acTOK, Ha KOTopoM mommmo  HPHHA bpyxrosoro

JlOMa M Oropoja pacHonoxkeH (pykTosblii cam. 414

MHOT0 Pa3HBIX TUIO/IOBHIX IEPEBBEB PAcTéT B cany. ~ OMmeem: 6,4 M.
EcTb 51651001, BUIITHYU, CITUBBI, aOpuKockl. HalmuTte
HIMPUHY TPSMOYTOJILBHOTO YYacTKa, Ha KOTOPOM
pacrnoyio)keH (PPYKTOBBIN cajl, €CIU €ro IUIONIa b
pasHa 204,8M2, a juinHa paBHa 32 M.

3 Oxoi0 HEenyHIKUHOTO JIoMa B JepeBHE OOJIBIION 20,48:3,2 = 6,4 (M) -

npHycageOHbIH yJacTOK, Ha KOTOpOM mommmo  ‘WIMHA 9eplaKa.

JIOMa H OTOpoJia pacriooken GpyKToBbii can, Ha  Omeem: 6,4 M.
yepake J0Ma XpaHATCS PasHble CTapble BEIH,
KOTOpBIE MOTYT paccka3aTh MHOTO HCTOPUIA,
CBS3aHHBIX C JIOMOM M JKM3HBIO €0 OOUTaTeNeH.
Haiiniure mimHYy 4weppaka, €Clii  OH HMEET

NpaBWIbHYIO  MPSMOYTOJbHYIO  (opMmy, €ro

nomaas pasHa 20,48Mm2, a qmHa — 3,2 M.

Yuutens  pyKOBOAUT  ACSATEILHOCTHIO  y4alllUXCs, 3ajaBas  Ipu
HEOOXOIMMOCTH HaBoJsIIHe BONpockl. Ilocime oOCykaeHus 3a1a4 U UX perieHui
YUUTENb TpejyiaraetT oOOOIIUTh BBINOJHEHHbIC NEUCTBUS C YMCIaMH, J00aBUB
ClIy4dail, HE€ OTHOCSIIMUMCSA K pEIICHUIO 3aJad, KOorja JeJIMMO€ U JACIUTENb
B BBIP@KEHHUH K NIEPBOM 3a/1aue oAHOBpeMEHHO ymeHbinaroTcs B 10, 100 u T. 1. pas.

Paccyosicoenus yuawuxcs:

— TaK KakK BO BCEX TPEX 3aJayax reOMETPUUECKON MOJICNIbIO Pa3HbIX YYaCTKOB
SBJISIETCS TPSIMOYTOJIBHUK, TO, 3Has €ro IUIONIaJb W OJHO U3 HW3MEPEHUH,
BBIYHUCIISIIOT BTOPOE U3MEPEHUE MPSIMOYTOJIbHUKA,

— YUCJIOBBIE JJAHHBIE Pa3MEPOB YUACTKOB 3aMUCAHBI C TOMOIIBIO OJJUHAKOBBIX

uu@dp B OHOM U TOM e MOCIEeI0BATENbHOCTH, HO B pa3HbIX (hopmax;
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— U3MEHEeHHe 4yacTHOro B 10 pa3 B pelIeHHH BTOPOM 3a/a4d 10 CPABHEHUIO
C MepBOil 00BICHAETCS yMeHblIeHueM B 10 pa3 nenuMoro;
— OJIHOBPEMEHHOE YMEHBIIEHUE JeTuMoro u aenutens B 10 pa3 B TpeTbe
3a/1a4e 10 CPABHEHUIO CO BTOPOM HE MPUBEIIO K U3MEHEHHIO YaCTHOTO;
— €CJIK JAEIUMOE U JenuTenb B BelpakeHun 2048:32 = 64 0aHOBpEMEHHO
ymenbmath B 10, 100 u T. 1. pa3, To yacTHOE ocTaeTcs 03 U3MEHEHUS:
204,8:3,2 = 64;20,48:0,32 = 64, 2,048: 0,032 = 64.
BoiBoa: feneHue Ha JECATUYHYIO JIpOOb MOXHO 3aMEHUThH JCJICHHUEM
Ha HAaTypaJbHOE YKCIIO.
Pe3ynbTaToM AEATEIBLHOCTH y4YalllMXCS SIBISETCA  CPOPMYIUPOBAHHOE
MIPaBUJIO.
IIpennucanue nejieHusi HATYPAJbLHOI0 YHCJIA U TeCATUHOMN Ipooun
Ha JeCATUYHYIO IPO0b
Jlenenuie Ha NECATUYHYIO IPOOb CBOJIUTCSA K JICTICHUIO HAa HATYpalIbHOE YHCIIO.
1) B penmuMoM M JeiUTeNIe MEPEHECTH 3alsaTyl0 Ha CTOJBKO 3HAKOB BIIPAaBO,

CKOJIBKO MX COAEPKUTCS MTOCIIE 3aISITON B ICIIUTEIE.
2) BbINOIHKTE A€TICHHE HA HATYPabHOE YHCIIO.

3) Ecnu B nenuMoM He XBaTaeT 3HAKOB, TO CIpaBa MPUIUCAThH HYJIH.

2.4.6. ®opMupoBaHNe YMEHUSI ONIEPUPOBATH MOHATHEM «IeCATHYHAS IPOOHL»

YMeHue omnepupoBaTh MAaTEMAaTUUYECKUM TOHATHEM SIBISETCS OJHUM
u3 TpedboBanuit O®I'OC OOO «k mnpeaMeTHBIM pe3yibTaTaM 00ydeHus
MaTeMaTUKe. YMEHHE ONEpPUPOBATHh MOHSITHUEM «JIECATUYHAS APOOH» TOMUMO
c(hOPMUPOBAHHOCTH €r0 BOCHPUATUA Kak (OPMBI 3alUCH YHUCIA, YMEHUS
XapaKTEPU30BaTh CBSA3b C MOHATHSAMH «HATYypalTbHOE YHCJI0», «OOBIKHOBCHHAS
JIpoOb» W MPEICTABICHUS JACCATHIHON IpOOH B BUJC OOBIKHOBEHHOW BKIIFOYACT
WCITOJIb30BAHKUE ATOTO TIOHATHS TIPU MPOBEICHUN PACCYKICHHH, JOKa3aTCIbCTBE
U pEIICHUH 3a]1a4.
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Kpome »3TOoro, ymeHue omnepupoBaTh IOHITHEM «IECATHYHAA JpOOb»
BKJIFOYAET €ro MCHOJb30BAHUE MPU PEHIEHUH KOHTEKCTHBIX M IPAKTHKO-
OpUEHTHPOBaHHBIX 3ajad. CienoBaTeNlbHO, Mpolecc (OPMUPOBAHUS YMEHUI
ONEPUPOBATh MOHATHAM «IECSITHYHAs JpoOb» MpPU H3YYEHUH MaTeMaTUKH
1eJIecCO00pa3HO OpraHN30BaTh B €AMHCTBE ¢ (HOpMUPOBaHHEM (DYHKIMOHAIBHOM
MaTeMaTU4eCKOd IpaMOTHOCTH. Ilo3ToMy mnpu u3ydeHun Tembl «/lecaTudyHbIe
IpoOm» HEOOXOIMMO BKIIIOYATH 3a/aHUs, OTPAXKAIOUIME peajbHBIE COOBITUS U
JKU3HECHHBIC CUTYallMM HE TOJIBKO IPY OTKPBITUM MOHSATHS WU IIPaBUJl BBIIOJIHEHUSA
apumeTnyecKkux NAEUCTBUN, HO M Npu (HOPMUPOBAHMM U PA3BUTUU YMEHHM
IPUMEHEHUS €r0 CBOMCTB, IPOBEICHUH PACCYKACHUH, JOKA3aTEIbCTBE KaKUX-TM00
(akToB M pelIeHNnH 3a]a4 B peanbHOM ku3HU. [IprBeneM npumepsl 3a1aHuil.

IlepBo€ 3HAaKOMCTBO C HCTOpUEN OCTPOBA BpaHremns mpon3onuio y yqanuxcs
IIpU BBIIIOJIHEHUH 33JlaHUi B HampaBiieHuu (opmupoBanus OMI' nipu u3yuyeHuun

TCMBI «HaTypaHBHBIC quciaar».

3ananue « Ocrpos Bpaunreis»

B CeBepnoMm JlegoBUTOM OKeaHe
Mexay BoctouHo-Cubupckum MopeMm Hu
YyKOTCKUM MOpEM PAaCIOJIOKEH
pOCCHUMCKUN OCTpOB BpaHresns, KOTOpbIN
Ha3BaH B 4EeCTh POCCHIICKOTO

Mopemasareils UM TOCYJAapCTBEHHOIoO -
nesrens XIX BEKa Qepaunanga 4 -

NORAE . o i)
[lerpoBrua Bpanrens. OctpoB Haxomutest &\ . '

Ha rpaHuie 3amagHoro M Bocrounoro [

nonymiapuii  u pasgenserca  180-m o Ay

MEpPHUJAUAHOM HA JIBE MOYTH PABHBIC YaCTH. [ =
Otnenén ot wmarepuka (ceBepHoe moOepexxkbe UYykoTku) mponuBoM JloHra,
HIMPUHOM B caMO# y3Kko0i1 yacTu okoJio 140 km. [imoniaas ocTpoBa cOCTABISIET OKOJIO

7670 xm?, n3 KOTOpBIX 0KOJI0 4700 KM? 3aHUMAIOT TOPHI.
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Ha sTom HE60JIb11I0M MO TIOIAU OCTPOBE TOCIOACTBYIOT JIBa THIIA KJIUMATa.
Ha npubpexHbIx paBHHHAX MO BIUSHUEM MOPS 3UMOW TeMIIEpaTypa OMyCKaeTCs
no 25—30 rpaaycoB llenbcus HUXKE HyJsI, a JIETOM cocTaBisger Juib 1,5—3,5
rpanyca Llenbcus.

Knumat octpoBa BpaHrens (Hopma 1981-2010 rr)

MokazaTene flue,  ®eB. Mapt | Anp. | Maii | UioHb  Uwone | ABr, | CeH, | OkT. | Hos6. | Oek. | Fog

AGCOnKTHEIA Makcumym, °C | 1,5 | =-0,2 | 0,2 25 9,6 15,9 18,2

CpenHuA MakcumMym, °C -18,6 -12,8 -29 3.4 5,9

CpenHsana TeMnepaTtypa, °C =57 09 3

CpeOHUA MUHUMYM, °C -8,2 -1 1,0
AGCONIOTHEIN MUHUMYM, °C =123 -49
Hopma ocagkoB, MM 10 21

TemnepaTypa Bo3gyxa Ha ocTpoBe BpaHrens B aHomanbHo Ténnom 2007 rogy Komnunsauuma AaHHbIx ¢ canTa
«Moropa v Knumat» & (HegoctynHas ceeinka). Www.pogodaiklimat.ru. Oarta o6pawenus: 19 anpens 2014. ApXUBUPOBaHO &
19 anpens 2014 ropa.

Mecsay A | ®eB  Map | Anp  Main | UwH | Mion  ABr | CeH | Okt Homa | Oek | log

AGCconoTHLIN
-132  -19 -71,8  -20 40 10,9 | 142 148 | 118 | 33 0,0 20 | 148

MaKcumMyM, °C

CpeAHUA MaKCUMYM,

53 9,8 12,6 82 | -04 -44 -96 @ -40
°C
CpepgHAana
21 6,9 11 70  -14 -58  -11,9 =66
TeMnepartypa, °C
CpeaHUH MUHUMYM
E blas 0,2 46 9,3 57 @ -29 -79

°C

AGConTHEIA
MUHUMYM, °C

OctpoB Bpanrens // Bukunenus. — URL: Bukunenus. Octpos Bpanress.

[Ipy n3yyeHuM OecATUYHBIX IpoOei MOKHO OPraHU30BaTh MCCIIEIOBAHHE
KJINMaTHYECKUX YCIIOBHM Ha ocTpoBe. Hampumep, cOCTaBUTh BONPOCHI K TEKCTY,
HaIIpaBJICHHBIE HA CPAaBHEHUE TEMIIEPATYypP, BBIYUCICHNE PA3HULBI TEMIIEPATYP.

Tak kak B 5-M KJ1acce ydaiuecs eIe He U3y4aroT OTPULIATEIIbHbIE YHCIIA, TO
IUI COCTaBJIEHHsI BOIIPOCOB OepeM MH(pOpMAIMIO O TEMIIEPATYpPE TOJIBKO JETOM, a
IIPY U3YyYEHUU OTPULIATENIBHBIX YMCEN B 6-M KJacce MOYHO BEPHYTBHCS K ITOMY

3aIaHUIO.
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https://ru.wikipedia.org/wiki/%D0%9E%D1%81%D1%82%D1%80%D0%BE%D0%B2_%D0%92%D1%80%D0%B0%D0%BD%D0%B3%D0%B5%D0%BB%D1%8F

Bonpocwel no meme «/lecaimuunvie Opobuy:

Kakass camas Bbicokas TemmepaTypa JieToM Oblia 3adUKCHUpOBaHA
Ha ocTpoBe Bpanrens?

Kakass camas Hu3kas Temmeparypa JeToM Obuta 3adUKCHpOBaHA
Ha OCTpOBE?

Boruncnure pasHuily Mexay HauOodbIIe W HauMEHBIIEH JIETHUMHU
TEeMIIepaTypaMH.

Pacnonoxkute Mecdnbl 1O Bo3pacTaHuio (YOBIBAaHMIO) CpEOHUX
TEMIIEpPaTyp JIETOM.

N300pa3ute HA KOOPAMHATHOW MPSAMOM TOUYKH, KOOPAUHATAMU KOTOPBIX
SBJIIFOTCS] 3HAYEHUS JIETHUX TEMIIEPATYP.

VYkaxute, Kakoe NpUOIMKEHHOE 3HAUYEHUE OJIMKE APYTUX K TOUYHOMY
3HAYEHUIO IUIOMIAIU OCTpoBa Bpanrens:

1) 7 ThiC. KM? 2) 7,5 THIC. KM? 3) 8 ThIc. KM??

Bonpocwi 0na danvuetiuie2o ucnonb3o68anusi:

Kakue wu3 cnegyrommx coObITHH, CBA3aHHBIX C HUCTOpUEH OCTpOBa

Bpanrens, otHocsiTca k XIX Beky?

a) BiepBbie oCcTpoB Ha KapTy HaHEC pycCKuil mepBompoxojer MBax
JIbBOB, 3TO Tpom3ouuIo He no3auee 1707 roxa.

0) bonee TouHO pacmosoxkeHue octpoBa ompenenun . I1. Bpanrens
B xoje skcrnenuunit 1820-1824 ronos.

B) B 1867 ocTpoB OblT Ha3BaH B YeCTh PYCCKOIO MyTEIICCTBEHHUKA U

rocyzapctBeHHoro aearens Pepaunanaa Ilerpouya Bpanress.

r) B cents6pe 1911 rona Ha octpoBe Bpanrens ObUT OIHIT POCCHIACKHIA
daar.

n) B 1926 romy nHa octpoBe Bpanrenss ObUI0 OCHOBAaHO IOCEJICHHE
VY11akoBCKO€ U OTKPBITA MOJISIPHAS CTAHLIUS.

Kakyto yacTe ocTpoBa 3aHUMAIOT Topbl? BeIpazuTte necaTHYHON ApoObIO

U B MIPOICHTAX.
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https://ru.wikipedia.org/wiki/%D0%92%D1%80%D0%B0%D0%BD%D0%B3%D0%B5%D0%BB%D1%8C,_%D0%A4%D0%B5%D1%80%D0%B4%D0%B8%D0%BD%D0%B0%D0%BD%D0%B4_%D0%9F%D0%B5%D1%82%D1%80%D0%BE%D0%B2%D0%B8%D1%87

— Brpruucnoute pazHuIly MEXIy aOCOTIOTHBIM MAKCUMYMOM M aOCOTIOTHBIM
MHUHMMYMOM TEMIIEPATYpP B Mae, B HIOHE.
— Ilpoananmu3upyiite TemneparypHbie AaHHblie 2007 roga u TOCTpoOMTE
[0 3TUM JIaHHBIM JHarpamMmy, BbBIOpPAaB MOAXOISALIMI JUIsL 3TOTO BHUJ
JUarpaMMsl.
B 3TOM 3a/1aHNH TEKCT COCTAaBHOM: MH(POPMALIHS ITPEACTABICHA B IPUBBIYHOM
JUIS y4YaIIuXcsl CIOBECHOU (opMme, a Takke B Tabyuie. DTOT NpUMEpP MOKa3bIBAET,
YTO MOYKHO HMCIIOJIB30BAaTh OJIHY PEANBHYIO CUTYAIUIO IIPU U3YYEHUU PA3HBIX TEM,
HO UCIIOJIb3YS pa3Hble (DaKThl O CUTYALlMU U YUCIIOBBIE TaHHBIE.
3ananne «llyremectByeM mo cronwmue. JKHBONKCHBIA MOCT» IOKa3bIBAET
BO3MOYKHOCTh CO3[IaHUs LIUKJIA 3aJaHuil, 0ObEIMHEHHBIX OJTHOM TEMOW, HaIpUMep
«IIyremecteyeM mo crosmue». Mcenons3oBanue 3amaun  «IlyremecrByem
1o croiuie. bonpmoil TeaTp» M3 ATOr0 LUUKIA OBLIO MOKAa3aHO MPH OTKPBITHH

MIPaBUJI YMHOXEHUSI IECATUYHBIX TPOOECH.

3ananue «IlyremecrByeM no crosnune. /KuBONMCHBINA MOCT».

JlinHa mnepexona BaHTOBOro KHMBOMMCHOIO MOCTa, PAacHOJIOKEHHOIO
B Mockse, coctaBisier 1460 M, mupuHa — 37 M, 1JIMHA OCHOBHOTO TipoJiéra 409,5 M,
YuCJIO0 BaHT — 72. PaccTosiHMEe OT MOBEPXHOCTU BOABI O JOPOKHOIO IMOJOTHA —
oxo0J10 30 m.

MocToBOl mepexo]l pacCYuTaH Ha BOCEMb MOJIOC ABUKEHHS — IO YEThIPE
B Ka)KJIOM HanpasiieHuU. Kaxaas nomoca uMmeeT mupuny 3,75 M ¢ pa3aeauTeIbHOM
nosiocoit 2,0-2,6 M, METPOBOM MOJOCON OE30MacHOCTH M TpoTyapamu 1o 1,5 m
c 00eux CTOPOH.

Ha mnoaxomax K MOCTy YCTaHOBJIGHBI JIECTHHYHBIC cxoibl. Hecyiue
KOHCTPYKIIMM MOCTa OKpalleHbl B KpacHbli 1BeT. (CaMu BaHTBI COCTOSIT
13 BBICOKOTIPOUYHBIX KAHATOB, MOKPHITHIX MOJUATUIIEHOBON TPYOOH.

dyHaaMeHT MOocTa onupaercs Ha cBau JumnmHou 20—40 M u nuamerpom 1,5 M.
CBaum omnuparOTCsi HAa U3BECTHAKHU, 3alEMEHTUPOBAHHBIE [JIs1 3aIllOJHEHUS

BO3MOYKHBIX KapCTOBBIX MyCTOT. biarogaps yHUKanbHOW OCOOEHHOCTH MOCT MOT
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OBI paCKauuBaThbCsA, KaK Kadcjid, HO A HCKIIOYCHHUA HCKOHTPOJIHUPYCMBIX

KoJIeOaHU Ha OJTHOM M3 ONOP YCTAHOBJICHBI TACUTENH KojeOaHU — neMigepsl.

Bonpocwel no meme «/lecaimuunvie Opobuy:

— Brruuciaure IIUPUHY I10JIOC B OJJHOM HaIIpaBJICHHUH.
— Brruncaure Cp€aAHCC 3HAYCHUC MIMPHUHBI paSJIeHHTeHBHOﬁ ITIOJIOCHI.

— Brruncinute IMAPHUHY MOCTOBOT'O IICPEX0aa, UCIIOJIb3YA CPCAHCC 3HAUCHNUC

LIMPHUHBI PA3AETUTENBHON TOJIOCHI.

Bonpocul 0na 0anvhetiuezo ucnonb308aHus:
— Brwruucaure 005EM 01HOM CBaM, HA KOTOPYIO OMMHUPAETCS MOCT.

—  BrruucauTe miomaas OCHOBHOTO MTPOJIETAa MOCTA, IpeHeOperas u3rudamu
MOJIOTHA MOCTA.
— CkoHCTpyupyWTE€  MATEMATHUYECKYK0  MOJEIb  MOJIOTHA  MOCTa,

npeHedperas u3rudaMu MoJIOTHA.
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B cinenyromem npumepe npuseneHo 3aganue «llyremectByem 1o croyimue.
Bonbiioit Teatpy, HO nHpOpMaLK 00 UCTOPUH U KOHCTPYKTUBHBIX OCOOEHHOCTAX
3aJ1a ¥ CLIEHBI 110 CPABHEHUIO C 33/1a4el, KOTOPYIO PACCMOTPENH PAHEE, PACILIUPEHBI.
CocraBieHbl BOmpockl N0 Teme «JlecaTuuHble IpoOM» U UIsl JaJIbHEWIIETO
UCIONB30BaHusl. TakuMm o00pa3oMm, 3TO 3aJaHhe WUIIOCTPUPYET BO3MOKHOCTH

HCIIOJIB30BaHUA O,Z[HOI>’I TCMBI B PA3HBIX TUIAKTHYCCKUX LCIIAX.

3ananme «IlyremecrByem no crosmue. boJsbumoii TeaTp».

Jlo moxkapa 11 mapra 1853 r. oCHOBHas CIieHa TeaTpa IpeAcTaBisiia cooon
MSATUAPYCHBIN 3pUTEIbHBIN 31 HA 2155 Mect. B 1855 r. 3a11 cran mectuspycHsIM U
Bmeman moutu 2300 3purenei.

B 1924-1959 rr. nnuHa OCHOBHOTO 3ajia ¢ Y4ETOM OpPKECTPOBON PAKOBUHBI
paBusutachk 29,8 M, mmpunaa — 31 M, Beicota — 19,6 M. ['myOuHa criensr — 22,8 M,

mmpuHa — 39,3 M, pa3mep nopTana cueHsl — 21,5x17,2 m.

B 1961 r. bonbmioil teaTp MOJy4Yu HOBYIO CIIEHHYECKYIO IUIOLIAJKY —
TOJIBKO 4TO BO3BeAEHHBIN KpemnéBckuii J[Bopelr che3noB (3puTeabHbIi 3a1 Ha 6000
MeCT; pa3Mmep ciieHsl B muaHe — 40%23 M u B BbicoTy — 28,8 M, mopTan CIeHBI —
32x14 m; ciieHa  o0opyJoBaHa  IIECTHAJIATHIO MOIbEMHO-OMYCKHBIMU
TJTOIIAIKaMU ).

1 oktsi6psa 2011 r. mocne peMoHTa B TeueHue 6 yet u 3 mecsueB bosbiioit
TeaTp OTKPBUICA IS 3puTesieil. 3a BpeMsi peMOHTa TeaTp 00O0pyIOoBalid camou

COBPEMEHHOM TEXHUKOM, IPOBEIM PECTAaBPALIMIO U BO3BEIIN CaMyI0 OOJIBIIYIO CLIEHY
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B EBporne. Pazmep riaBHOM cuieHbl cocTaBuil 21x21 M. B 3putenbHOM 3alie Tenepb

1720 mect. Bo3Bpaiena akyctuka, kakoi oHa Obuta B XIX Beke.

Bonpocwer no meme «/lecaimuunvie Opobuy:

— Haiiaure mmonmaas oCHOBHOTO 3aa bonbioro tearpa.

— BpruucnuTe miomaaps CleHsl U MopTajia CUEHBI.

— Bpruncnure, Ha CKOJIBKO METPOB MOPTAJ OCHOBHOM CLIEHBI boibmioro

TCaTpa OTINYAJICA OT IMOopTalia KpCMJ'IéBCKOI‘O I{Bopua CbC310B.

Bonpocwt ona danvhetiuie2o ucnonb3o8aHus:

— CKOJIBKO BCEr0 YHCIIUTEIIbHBIX B TEKCTE?

— BbISIBUTE r€OMETPUYECKUE MOJIENIN, COOTBETCTBYIOIINE KOHCTPYKTUBHBIM
ajeMeHTaM 31aHus bosbuioro tearpa.

— lloctpouite nuarpammy, OTPa)XKarOU[yH0 H3MEHEHHE KOJIMYECTBA MECT
B 3pUTEIIBHOM  3aJI¢  MCTOPUYECKOM  CIEHbBl Ha  MPOTSHKEHUU

CymcCTBOBAHUA bonbiioro T¢aTpa.

OTMeTHuM, 4TO B TEKCTE 3aJa4l HEIOCTATOYHO UH(POPMAIUU JJI IOCTPOCHUS
JiarpaMMbl, CJIEIOBATEJIbHO, YYallUMCS HYXKHO OYyJET BBINOJHUTH JEUCTBUS
B HaIIPaBJICHUU UCIOJIb30BaHUSI YMEHUHN padoTaTh ¢ MHGOpPMAIHEH, B YaCTHOCTH:
HaTU W OTOOpaTh MCTOYHUKK HHQPOpPMAIMU, CPABHUThL U MPOAHAIU3UPOBATh
eAMHUIIBI HH(POpMAIU, 0TOOpaTh HEOOXOANUMBIEC €TUHUIIBI HH(POPMAIIHH.

Kaxnpi yromoxk Hamesd CTpaHbl HMMEET CBOK  HUCTOPUIO, CBOM
JIOCTONIPUMEYATEIIBHOCTH, UCIIOIB3YsI KOTOPBIE, YUUTEIIb MOKET CKOHCTPYHUPOBATh
3aJlaHus, CBSI3aHHBIE C KU3HBIO paiioHa, 00JIACTH, KOHKPETHOTO TOPO/Ia WJIH Cea.
Hanpumep, B noamockoBHOM ropoje I[laBnoBckuii [locan poausiicss COBETCKHUM U
poccuiickuii aktep B. B. TuxonoB, B CMoileHCKON 00jacTh poOaMIICS JIETUHK-
kocMoHaBT FO.A. I'arapuH, B Tynbckoit oomnactu — nucarens JI. H. Toncroii. Takoi
MOJXO/] MOKA3bIBAET, UTO HA YPOKAX MATEMATHUKHU MPH U3YUYCHHUH PA3IUYHBIX TEM

MOJKHO OPraHru30BaTh MMAaTPUOTUICCKOC BOCIIUTAHNUC YIaAIIUXCA.
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3ananne «AKTEp TeaTrpa u KUHO BsiueciiaB BacuiabeBuu TuxoHos».

CoBeTcKMI M POCCUHCKHMI aKkTEp TeaTpa U KHHO
Bsiuecnap BacunbeBnu Tuxonor (08.02.1928-04.12.2009)
pomwics 8 peBpans 1928 r. B IlaBmoBckom Ilocane
MockoBckoit ryOepHun (HbIHE — MOCKOBCKasi 00J1acTh).
OH WU3BeCTEH HCIOJHEHHEM  OCTPOXApPaKTEPHBIX H
apaMaTHYecKux pojeit Oomee uwem B 50 duiabmax u

Tejecepuanax, Cpeiu KOTopbiX: KHs3b AHapel boikoHckuit

B (hunbme «Boiina u mupy» (1965-1967); yuurenb UCTOPHH
Unbs CeméHoBuy MenbHukoB B ¢uibMe «J[0KUBEM [0 TMOHENEIbHUKA»
(1967-1968);  coBerckuii  pasBemunk ~ Makcum ~ MakcumoBuu  lcaeB
(mrrangaprerdropep CC tupnun) B punsme «CeMHaAIaTh MTHOBEHUN BECHBI»)
(1969-1973); nucarens ViBan MiBanoBuu MBanoB B ¢mnbMe «bensiii bum Yeproe
yxo» (1977).

B ropone IlaBnmosckuii [Tocax ¢ 2017 roma mpoBoguTcs MexTyHapOTHBIHA
kuHo(ectrBanb umenn B. TuxoHoBa, nmonmy4yuBmiuii Ha3BaHue «17 MrHOBeHUI», a
25 aBrycra 2018 1. B JOMeE, T/1€ POUIICS U KHJI B IETCTBE aKTEP, OBLIT OTKPHIT MY3€EH.

Nmenem BsuecnaBa TuxoHOBa Ha3BaHO MOPCKOE CYIHO TeodU3UYECKON
pa3Benku cynoxoaHor kommnaHuu «CoBKOMMIOT» (CHyIIEHO Ha BOJIY B aBrYCTe
2011 r., puar nogust 16 centsiOpst 2011 r.). YHUKaIbHBIC HHXEHEPHBIC TTAPpAMETPBI
CyJlHa TMO3BOJISIIOT MPOU3BOJIUTH PA0OTHI B SKCTPEMAJIbHBIX YCIOBUSX APKTUKH U
MOHIKAIOT OTPEOJICHUE TOTUINBA.

OcHOBHBIE I1apaMeTpsl cyaHa:
Bogou3MelieHue 5453 TouHel, neaBedT 1693 TOHHEI,
nnuHa 84,22 mertpa, mupuHa 17,0 meTpoB, BbICOTA

oopra 7,5 metrpa, ocagka 6,1 meTpa, CKOPOCTh X0/1a

18,5 y3na.
CynHo «BsgecmaB TuXOHOB»  OCHAIIEHO COBPEMCHHBIM  HAYYHBIM

OGOPYI[OBaHI/ICM u 06Haﬂa€T PAAOM YHUKAJIBHBIX HWHXCHCPHBIX UM TCXHUYCCKHUX
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XapaKTEepUCTUK: CIlenuanbHas GopMa kopmyca, crneluanbHas ¢GopmMa HOCOBOM U
KOPMOBOI OKOHEYHOCTEH, 8 celicMHUeCKUX KOC, ONTUMHU3UPOBAHHBIC MapaMeTphl
JU3ENb-3JIEKTPUUECKON YCTAHOBKHA M MPOMYJIBCUBHOIO KOMIUIEKCA, BO3MOYKHOCTD

BecTU OecniepeOoiiHyt0 paboTy B YCIOBUSIX HU3KUX TEMIEPATyp.

Hayunoe cynHo «BsuecnaB TuxonoB» // Bomumsiii tpancmopr. — URL: http://sea-

transport.ru/nauchno-isledovatelskie-suda/1008-vyacheslav-tikhonov.html

Bonpocwvl no meme «/lecamuunvie Opodouy:

— B kakom Beke poauiics B.B. TuxoHos?

— CKoJbKO JIET Ha3aJ CIYIIEHO Ha BOAY CyIHO «BsuecnaB TUXOHOB»?

— Breipaszutre ckopocTh XoAa CyaHa B KM/4. Bbel4ucCInTE MOTPENIHOCTH
MIEPEBOJIA CKOPOCTHU U3 OJTHUX CAUHULl U3MEPECHUS B IPyTHUE.

— Breraucnure 006EM cyHa, mpenedperast GopmMoii OABOTHOM YaCTH CyHA

Y BBIOpaB COOTBETCTBYIOLLYIO T€OMETPUYECKYIO MOJEIIb.

Bonpocwt ona danvretiuieco ucnonb3o8anus:
— Cyano, uayiiee Ha CKOPOCTH B 1 y3el BIOJb MEpHUINaHa, 32 OJIMH 4ac
MPOXOJUT OJHY YIJIOBYI0O MUHYTY reorpaduueckoit mmpotsl. Kakyro
4acTh YIJIOBOW MHUHYTHI reorpauyecKkod MIMPOTHI MPOXOAUT CYHAHO

Ha ckopocTtu B 18,5 y310B?

IlepeBoa OMHMX eIMHMI] H3MEPEHUS CKOPOCTHU B JIpyrue

[To mexxayHapogHOMy ompeaeneHuto, 1 y3en = 1852 m/4, rounee 0,51444... m/c.
Muemonuueckoe npasuno NAa€T 3HAYCHUS C MMOTPEITHOCTHIO MeHee 3 Yo.

1) y3JbI B KM/4: CKOPOCTB B y3JlaX YMHOb Ha JIBa U BBIYTH 10 MPOLIEHTOB.

Hampumep, 18,5 y3s10B = 33,3 kM/u:

18,52 = 37km/4,10% = 3,7 km/4, 37 — 3,7 = 33,3 (xkm/4)

2) KM/4 B y3JIbI: CKOPOCTH B KM/4 pa3/iesii Ha JBa U pruOaBb 10 MPOICHTOR.

Hampumep, 30 kM/4 = 16,5 y3/10B:

30: 2 = 15 (y3nos), 10% = 1,5y3s08B,15+ 1,5 = 16,5 (y3/10B)
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IToaBenem urorn

dopMUpOBaHUE MIAHUPYEMBIX pPE3YyJIbTaTOB 00yueHUs Teme «JlecsiTuuHbie
IpoOu», BKIIOYAOMIMX HApAay C JUAYHOCTHBIMH, METANPEIMETHBIMU U
IpeIMETHBIMU pe3ybTaTaMu (DYHKIIMOHATHHYIO MaTeMaTHYE€CKYI0 T'PaMOTHOCTb,
OCYILECTBIISIETCS MPU CHELNATBHO OPraHU30BaHHOM AEATEIbHOCTH YUAIIUXCS.

CaMocCTOsITEIbHOE OTKPBITHE TMOHATHUS «JECATUYHAS JpOoOb» TMO3BOJISIET
dbopMUpOBaTh BOCIPHUATHE ATOTO MOHSATUS HE KaK HOBOTO 4YHCIA, a KaK HOBOM
(bopMBbI 3amKcH YHUCEIL.

CaMocCTOsITeIbHOE ~ OTKPBITHE MPAaBUJ  BBITIOJHEHUS apU(METHUUECKHUX
JIEUCTBUNA W CBOMCTB apU(PMETUUYECKUX ACUCTBUN Npu paboTe ¢ JCCATUYHBIMU
JIpoOsiMu  ciocoOCTBYyeT  (POPMHUpPOBAHUIO yMeHUS 00Jie€  OCMBICIEHHOIO
BBITIOJTHEHUS IEUCTBUMN C JECATUUYHBIMU JIPOOSIMHU.

Bxirouenue 3aaHuii, CBSI3aHHBIX C PEAIbHBIMU JKM3HEHHBIMU CUTYAILUSIMU,
OPUEHTHUPOBAaHHBIMH Ha CYOBEKTHBHBIM OIBIT OOyYarOMIMXCs, OOecleynuBaeT
(dbopMHpOBaHWE YMEHHS PACIO3HABATH MPOSBICHUS NOHIATHUS «IECATUYHAS IPOOb)
B pEaJbHBIX >KU3HEHHBIX CUTYallUsIX, PACKPbIBACT MPUMEHECHHUE U AKIECHTUPYET
BAKHOCTh MATEMATHUKU IS JKU3HH.

Bxirouenne 3amad U 3aJaHuM, CBSI3aHHBIX C HMCTOPUEH HAILIEW CTPaHBbI,
ropojia, U3HbIO JIOJEH, MO3BOJSET OpPraHU30BATh YUHUTENIO JAESITEIbHOCTh
B HANPABJIEHUU JIUYHOCTHOTO PA3BUTHS yUAIINXCSl, B YaCTHOCTH, TATPUOTUYECKOTO,
ACTETUYECKOT0, 3KOJOTMYECKOrO0 BOCHUTAHMS, 4YTO pacKpblBaeT OoJblne
BO3MOYKHOCTH MaTe€MaTUKU KaK IIKOJIBHOIO MPEAMETA.

[Ipu oueHuBaHuM CHOPMHUPOBAHHOCTU MOHSITHS «JECATUYHAS IpOOb» U
YMEHHUI ONEepUpOBaTh C HUM Ha Pa3HBIX 3Talax M3Y4YEHHsS] TE€Mbl MCIOJIb3YETCS
nudpepeHIUpPOBaHHBIN KOHTPOJIb, OPUEHTUPOBAHHBIM TAaK)K€ M Ha BBHISBICHUE
c(hOpMHPOBAHHOCTH (PYHKIMOHATBHOM MAaTEMAaTHUYECKOM TPAMOTHOCTH.

OO6pazoBaTenbHbIN Mpoliecc Mo TeMe «JlecsaTuuHbie 1poOu», OA3UPYIOIIUICS
Ha CUCTEMHO-/IEATEIIbHOCTHOM, JUYHOCTHO-OPUEHTHUPOBAHHOM u
KOMIETEHTHOCTHOM  MOJAXO0JIaX,  CIIOCOOCTBYET  (OPMHUPOBAHUIO  YMEHUS

ONEepUPOBATh MOHIATHEM «IECATUYHAS APOOB» Ha 00Jiee BHICOKOM YPOBHE.

169



2.5. Harasianasi reomeTpusi B 5-M KJ1acce: 0COO€HHOCTH pa3BUTHS

reoMeTpUYeCcKHUX NMPeACTABIEHUH MJIAIIINX MOJAPOCTKOB

2.5.1. OcHOBHBIE MOJIOKEHUS U IJIAHNPYeMbIe pPe3yJibTaThbl 00y4eHHusI TeMe

«Har.mmHaﬂ reomMeTpusi»

B coorBerctBun c IlpumepHoit paboueid mporpaMMoi IO MaTeMaTHUKe
OCHOBHOTO 0011er0 00pa3oBaHmsi 0a30BOTO ypOBHS B 5—6-X Kiaccax H3ydaeTcs
WHTETPUPOBAaHHBIM Kypc «Marematuka», B KOTOPBIM KPOME YHCIIOBOU
CoJlep>KaTeNIbHOM JIMHUU, CBSI3aHHOW C (POpMUpOBAHMEM YMEHHUU OINEpUPOBAThH
TaKUMU TIOHSITUSMH, KaK «HATYypaJIbHOE YKCIIO», «OOBIKHOBEHHbBIC U JECATHUYHbBIC
JpOOM», BKITIOYAETCS HATJISAIHAS TE€OMETPHSI.

CoBpemMeHHBIE aBTOpPHI NOJ HAIVISAHOM T€OMETpUEH NMOHUMAIOT H3y4YECHHUE
IVIOCKUX (UTYp M HIPOCTPAHCTBEHHBIX TE€J, KOTOPOE, BO-NIEPBBIX, OCHOBAHO
Ha MPEIMETHONM JAESATEIbHOCTU YYalllUXCsA, BO-BTOPBIX, ONHUPAETCS HaA HX
KU3HEHHBIA ONBIT M  NPOCTPAHCTBEHHBIE  MPEACTABICHUS, IOJYYECHHbBIC
U3 OpKaiiiel MpupoHON U COIMAIIBHOM Cpefibl, B-TPEThUX, BOBJIEKAECT B paboTy
MPEUMYIIECTBEHHO HAaIJISIIHO-00pa3HOe MBIIUICHWE VYYalllUXCs, pa3BUBas U
oOoraiuas ero.

Takoit moxxon k u3ydeHUo TeMbl «HarmsgHas reoMeTpus» B 5-M Kjacce
OTPaXXEH W B PA3JAECICHUM TEMbl HA TPU TEMATHYECKUX pasjaena: «JIlunum Ha
MJIOCKOCTH», «MHoroyroibHukn», «Tema u  Qurypel B  MPOCTPAHCTBEY,
npeacTaBieHHbIX B [IpumepHoit paboyeil mporpamme.

TemaTuyecKkuM IUIAHUPOBAHUEM MPOTPaMMBbl Ha U3YYEHHE TEMbI OTBOJUTCS
31 4, KOTOpBIE pacHpeieieHbl MEXIy TEeMaTUYECKUMHU pa3JeilaMU CIEAYIOUUM
obOpazom: «JIuaum Ha tiockoct» — 12 4, «Muoroyronpaukm» — 10 4, «Temna u
¢burypsl B mpocTpaHcTBe» — 9 u.

[InanupyemMblie pe3yabTaTbl OCBOCHUS TEMBI, TPEACTABICHHbBIE B IPOTrpaMMe,
BKJIIOYAIOT METAIPEIMETHBIE pe3yJibTaThl, B T. 4. Y Y/l, npeaMeTHble, KOTOpbIE
OTpaX€Hbl B OCHOBHOM COJIEP’)KaHMHM TEMBI TIO pazaenam (cm. Tabmuiy 13) u

JTOCTIDKeHHE  1enu  GopMupoBaHus  (yHKIMOHAJIBLHOM  MaTeMaTHYeCKOU
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rpaMOTHOCTHU Ha YPOBHC TCMBI. I/ISY‘ICHI/IG HElFJIHI[HOﬁ IreOMCTPHH JOJKHO, C OI[HOﬁ

CTOPOHBI,

o0OecrieunBaTh

MMPEEMCTBCHHOCTD HN3Yy4YCHU FeOMeTpI/I‘-IeCKOﬁ

COCTaBJIHIOHlCﬁ B HaYyaJbHOU IMKOJC, a C I[py1“0ﬁ, — SBJITBCA HpOHCI[GBTHKOﬁ

CUCTEMATHUYCCKOI'O KypCa N3YUCHUA I'COMCTPHM.

Tabnuya 13

TemaTnueckoe mianuposanue no reme «Harnsianas reomerpus», 31 4

Harngnuas
FEOMETPHS.
JInaun

Ha IIJIOCKOCTH,

12 4

Harmsinnas

reoMeTpusl.

MHOroyroJyibHUKH,

10y

Harnmsinnas
reoMeTpusl.
Tena u purypst
B IIPOCTPAHCTBE,

9y

Ocnosnoe COO@prCClHM@ membvl

Touka, mpsiMas, OTpe3OK, Jyd, JiomaHas. JlJInHa OTpe3Ka,
METPUYECKUE EIUHUIBI U3MEPEHUS INHBI. [{JIMHA JTOMaHOM.
VYrou, BepmirHa U CTOPOHHI yriia. [Ipssmon, ocTphIi, Tynou u
pa3BepHyThIi yrael. CpaBHEHHME YIJIOB HAJOKEHHEM.
N3mepenne yrimos. HM3mepeHune U IOCTPOCHUE YIVIOB

C IMTOMOIIBIO TPaHCIIOPTHpA. buccekrpuca

yria.

OKpy»XHOCTb U KPYyT

MHoroyronsHukH. [lnomans u nepuMeTp MHOrOYroJIbHUKA.

Ennanue! uamepenus nepumerpa u miomaiau. TpeyroabHuK.

Bungsr TPEYTOJIbHUKOB. [Tepumerp u IJIOIAAb
TPEYTrOJIbHUKA. YeThIpexyTobHUK, MNPSIMOYTOJIbHUK,
kBajapar. [Liomanas u nepuMerp NpsiMOyrojabHUKA.

IInomans MHOTOYTOJIBHUKOB, COCTAaBJICHHBIX

U3 NMPAMOYT'OJIbHUKOB

Muororpanauku. M300paxxeHrne MHOTOrpaHHUKOB. Mojenu

IIPOCTPAHCTBEHHBIX TeIl. [ [pAMOYTrOnpHBIN MapauIeIeUIe T,

KyO.

PazBeptkn kyba u mapamienenunega. O0beM, €IUHUIIBI
u3Mepenust oobema. OOveM Ky0a, MPSIMOYTOJBLHOTO
napasuiesienuie1a
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[ToaTOMY 1LI€TBI0 U3YUYEHUS HATJISAHOW T€OMETPHUH SBIIAETCS (hOPMUPOBAHUE
y yYalMxcs OIbITa TE€OMETPUYECKOW JEATEIbHOCTH, O0ECHeYMBAIOILIErO
MOATOTOBKY K U3YUYEHUIO CUCTEMATHYECKOTO Kypca reoMeTpuu. JJoCTHKEHUE LIEeTn
OCYUIECTBIISIETCS 4epe3 O3HAKOMJIEHHE C TIEOMETPUYECKHUMH (UrypamMu U ux
CBOMCTBaMH, 3HAKOMCTBO C TE€OMETPUYECKHMMHM METOJAaMU HCCIIEIOBAHUS,
npruoOpeTeHne n300pa3uTeabHO-TPahUUECKUX YMEHUHN, U3MEPUTEILHBIX HABBIKOB,
pa3BUTHE MPOCTPAHCTBEHHBIX IIPEICTABICHUN, T'€OMETPUYECKOIO MBIIIJICHNUS,
TBOPYECKUX CIIOCOOHOCTEH.

Kypc HarmsinHo-IeaTeIbHOCTHOW TE€OMETPUM HE MPEANOJIaracT H3ydeHHUe
F€OMETPUYECKOM TEOpUU KaK TaKOBOH, OOyYeHHME OpraHU3yeTCs Kak Mpolecc
WHTEJUICKTYaJIbHO-TIPAKTUYECKON  JEATENBHOCTH, CBSI3aHHOM C  Pa3JIMYHBIMU
T€OMETPUYECKHUMH OOBEKTAaMU M HAINPABIEHHON Ha Pa3BUTHE T'€OMETPUUYECKOTO
Kpyro3opa, BOOOpaKe€HHUs, 30pKOCTU, HHTYULIUH.

Cy1iecTBEHHO, YTO M3Y4YEHHE TI€OMETPUHM Ha JIOCUCTEMAaTUYECKOM 3Talle
Pa3BOPAYMBACTCSA NMPAKTUUECKH HA TOM K€ COJAEPKAHUU, YTO U CUCTEMATUYECKUI
KypC, NIPHA 3TOM IUIAHUMETPUS M CTEPEOMETPHS BBICTYIAKOT PABHOIPABHBIMU
naptHepamu. [Ipeamerom u3yueHUs 31€Ch SBISIOTCS T'€OMETPUYECKUE (UTYpPBI
(yros, TpeyrojbHUK, MPSMOYTOJIbHHMK, KBaJApaT, OKPY>KHOCTh, MapasuieelnuIie],
KyO | Jp.), TEOMETPUYECKHE BETUYHHBI (JIJTMHA, TUIOIIa/lb, 00bEM, Mepa yria u Jp.)
Y MaT€MaTUYECKHUE OTHOLIEHHUS (PaBEHCTBO, MAPAJUIEIbHOCTD U JIp.).

N. @. lllapeirun nucai, 94To B 5—6-X KJlaccax «reOMEeTpHs BBICTYIIAeT B BUJC
€CTECTBEHHO-HAYy4YHOI'0 peaMera, OCHOBHBIE METO/BI HOJIy4YEHHUSI
r€OMETPUYECKOTO  3HaHUs —  HAOJIOJEHUEe, SKCIEPUMEHT,  BO3MOXHO,
YMO3pUTEIbHBIA. B KakoM-TO CMBICIE, Ha 3TOM JTalleé Mbl HMEEM aHaJOT
JOEBKJIMIOBOTO ATalla pPa3BUTHS T€OMETPUHM, HO C HEKOTOPHIMH BKJIIOUYECHHSIMU
JOCTUKEHUN COBPEMEHHOM Hayku. Ha npumepe reoMerpun ydamuecst 3HaKOMSTCS
C BaXHEHIIMMHU OOILIEHAYYHBIMU UJICSIMHU, TOHSITUSIMHA U METOJAMH UCCIICOBAHMS:
CBOMCTBO U MpU3HAK, KJaccuukanus 00beKTOB, HEMPEPHIBHOCTh U IUCKPETHOCTD,

nepebop BapuaHToB U T. A. OCOOCHHO BaKHOUW HA 3TOM JTame SBISETCS yueOHas
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reoMeTpuyecKas AesITeIbHOCTb, CBSI3aHHAs C MPOCTPAHCTBEHHBIMH OOBEKTaMHU.
Jlorukol W3I0XKEHUS TEOMETPUUYECKOTO COACPIKAHUS TOJDKHO CTaTh COUYCTAHUE
WHIYKTUBHOT'O MO/IX0/1a, OCHOBAaHHOTO HA UHTEJIEKTYIbHO-TTPAKTUYECKOM OTIBITE
y4YallMXxcsl, ¥ Hayaj JeAyKUuuu. B Takol Kypc MOTYT ObITh BKJIIOUYEHBI HATJISAHBIC
JoKa3zarenbcTBa. Hampumep, MOKa3aTeNbCTBO PaBEHCTBA YIJIOB MPH OCHOBAaHUU
pPaBHOOEAPEHHOTO TPEYroJibHUKA, puHaexaiee Jistoncy Kappomny: «Bo3smem
paBHOOEIPEHHBIN TPEYTOJbHUK, HAPUCOBAHHBIN, CKa)XKeM, Ha JIMCTEe OyMarw.
Bripesxem ero (HOKHHUIIAMH WM MBICIIEHHO), TIEPEBEPHEM U BJIIOKHUM €ro 00paTHO.
HeTpynHo 0OBSICHUTH WK peaIbHO MPOBEPUTH, UTO ITOT TPEYTOJIbHUK «3aTKHET»
00pa30BaBIIyIOCS TIBIPY, @ 3TO W OyJeT O3HA4YaTh PAaBEHCTBO COOTBETCTBYIOIIUX
YTIIOBY.

Ha ocHoBe [eSTeNbHOCTHOTO MOJXO0Jla B OOYYEHUHM WM HUJEH YCUICHUS
pasBuBatomeld GpyHkiuu oOyueHus teme «HarmsmHas reoMeTpusy MpeacTaBiICHBI
OCHOBHBIC BHJIbI JICATCIILHOCTH YYaIllMXCs Ha TpeX YpoBHAX (cM. Tabimmy 14),
KOTOpbI€ TMOMOTAIOT WHIAUWBUIYATU3UPOBATh YUYE€OHO-BOCIUTATEIbHYIO pPadboTy

C Y4€TOM MHTEPECOB U CITIOCOOHOCTEH yJaruxcsl.
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Tabauya 14

OcHoBHbIE BH/JBbI JCATCJIBHOCTH oﬁyqammnxm NP U3YY€CHUHN TEMbI «Harnagnas reoMeTpus»

Ob06wennvlii

8UO0 dessmelbHOCmU

Llenenonaranue

HU3Yy4YCHUS TCMbI

[IpuoOperenue

u (hopMUpOBaHKE
I13Y no teme

u l1Y /1

Vuebuwie oeticmsus odbyuarowuxcs, xapakmepusyrowue 0CHO8Hble 8UObL 0esmMeTbHOCU

Ilepsviil yposens

Bmopoii yposenw

Tpemuii yposers

HOI[ PYKOBOACTBOM YUYHUTCIIA IIATHKIACCHUKH AHAIM3HUPYIOT YPOBHHU H3YUCHHUSA TCMbI ((HaFJIHI[HaH

rE€OMETPUSD,

HHINBUAYAJIbHBIC ICJIN U3YUCHUA TCMbI

Yurats YU no Teme, BBISBISATh
TJIABHYIO €IUHUILY
uHpopManmu 00 U3ydaeMbIX
reOMETPUYECKUX 0OBEKTAX:
JUHUSIX HA TUIOCKOCTH,
MHOT'OYT'OJIbHUKAX, T€Iax U
¢durypax B mpOCTpaHCTBE,
CpaBHUBATh €€

¢ uHGopMaIMel MOJTHOCThIO
TOTOBBIX HH(POPMAITMOHHBIX

CXEM, BBIABIIATH COOTBETCTBUC

AnanusupoBats YU 1o teme,
BBISIBIIATH TJIABHYIO CAHMHUITY
HH(pOpMaITUU 0 TEOMETPUUCCKUX
00BEKTaxX M HECKOJIBLKHUX
BTOPOCTEIICHHBIX SIUHUIIAX,
BBISIBJISITH CBSI3U MEXKTY
SAMHUIIAMHU UH(OPMAITUH

0 MOHATUIX U J€JIaTh BBIBOJIEIL,
coJiep>Kalne HOBBIC 3HAHUS,
COCTaBJIATh HHPOPMAITMOHHBIS

cxembl YU, ucrons3ys

COIIOCTABJAIOT HUX C JIMYHOCTHBIMHM LCIISIMHM HM3YYCHHUA MATCMATUKHU MW CTaBAT

AnammsupoBats YU no teme,
BBISIBJISITH TJIABHYIO €AMHHILY
uH(pOpMAaIUU, OCHOBHBIC U
BTOPOCTETICHHBIC SUHUIIBI;
BBISIBJISITH CBSI3U MEXKITY
eAMHULIaMU UHpOpMaIuH,
U3y4aeMbIMH MOHATUSIMU U
reOMETPUYECKUMU 00BEKTaMHU.
UccnenoBats Gurypsl u
KoH(pUrypanuu u3 Guryp,

BBIABJISAATH UX CBOﬁCTBa,
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Ob0o6wennvlil
8UO0 OessmelbHOCU

[Ipumenenue [13Y
o Teme u 1Y ]

Vuebuvie oeticmsus odbyuarowuxcs, xapakmepusyrowiue 0CHO8HblE 8UObL 0esmMeTbHOCHU

Ilepsyviul yposens
MEXAY OCHOBHBIMHU
€JIMHHUIIAMH B TEKCTE U
B cxeme. Pacrio3HaBaTh
Ha PUCYHKaX Fr€OMETPUUECKUE

00BEKTHI

3Hnaem:

— TEPMHUHOJIOTHIO 110 TEME.
Ymeem:

— OOBSCHATH CBOMMH CJIOBaMU
TEPMUHBI;

— pacno3HaBaTh U3y4yaeMble
reoMeTpuyeckue GUrypol

Ha YepTexax U pUCYHKaX;

— U300paXKaTh C TOMOIIBIO

YCPTCIKHBIX HHCTPYMCHTOB

Bmopoii yposenw
pa3iuuHbie POPMBI.
BBIABIATH 3aBUCUMOCTH MEXKIY
CAUHUIIAMHU METPUUYECKON
cuctemMsl Mep. O6Cyx)aaTh

CIIOCOOBI MOCTPOEHUS

3naem:

— CBOMCTBA U3y4YaeMbIX
reoMeTpudecKux Guryp,
MpaBuJia MOCTPOCHUS
Tr€OMETPUYECKUX QUTyp.
Ymeem:

— (hopMynMpOBaThH OMPEICIICHUS
MOHSTHH;

— OMHKCHIBATH M300pAKEHUS,

HCIIO0JIb3YSA TCPMHUHOJIOTHUIO,

Tpemuii yposens
B TOM YUCJIE UCIIOIB3YS
u(poBbIE PECYPCHL.
3HAKOMHTBCS C HEMETPUUECKUMHU
CHUCTEMaMU Mep.
[Ipenyarats anropuTmbl
MOCTPOCHMUSI, COCTABIISATh

IMpCAIInCaHnA

3naem:

— IIpUEMBI TTPOBEICHUS
HCCIICIOBAHUSI, MOJICITMPOBAHMS.
Ymeem:

— UCCJISI0OBATh CBOMCTBA
reOMETPUIECKUX (QUTYp ITyTeM
AKCIEPUMEHTA U MOJCITHPOBAHMUS;
— MCCIICIOBATh 3aBUCUMOCTh
IJIOIIAIM KBaJipaTa OT JUIMHBI €T

CTOPOHBI;
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Ob0o6wennvlil
8UO0 OessmelbHOCU

Vuebuvie oeticmsus odbyuarowuxcs, xapakmepusyrowiue 0CHO8HblE 8UObL 0esmMeTbHOCHU

Ilepsyviul yposens
M3y4aeMbIe T€OMETPUIECKHE
¢Gurypsl Ha KJIeT4YaTON
Oymare;

— HCIOJIb30BaTh CBOMCTBA

(Guryp u cBOiCTBa KBaIpaTHOM

CETKH JUIsl HIOCTPOCHHUSI (PUTYp

U pa3oueHus: GUrypsl

Ha KBaJIpaThl U
MIPSAMOYTOJIbHHKH,

— U3MEPSATH JUTHHY OTpEe3Ka,
BEJIMYHHY yTJia, CTPOUTH
OTPE30K 33aIaHHOW JJINHBI,
YIOJI 3aIaHHOU BEJIMYUHBI.
— U300paXkaTh MPOCTEUIITHE
KoH(purypamuu
reOMeTpUYECKUX (Uryp

Ha KJIeT4yaTon Oymare,

Bmopoii yposenw
— U300paKaTh C TOMOIIBIO
WHCTPYMEHTOB U OT PyKHU
KOH(UTyparuu u3y4aeMbIX
buryp Ha HEJIMHOBAaHHOU U
KJIeT4yaTon Oymare;
— BBIPA)KATh BEIMYNHY TIIOIIA N
B Pa3UYHBIX €IMHUIIAX
VU3MEPEHUSI METPUYECKON
CHUCTEMBI MEp, UCTIOJIb30BaTh
3aBUCUMOCTH MEXKTY
METPUYECKUMU SIUHUTIAMU
WU3MEPCHHUS TUTONIAIN; HAXOIUTh
WU3MEpPCHHUS.
— ACCJIEA0BATh CBOKCTBA
Tr€OMETPUIECKUX QUTYP TTyTEM
HaOJII0JICHUS U UBMEPECHUS;

— CpaBHUBATH CBOMCTBA (PUTYD;

Tpemuui ypoeeHs
— OIICHUBATH JIMHCHHBIC Pa3MEphI
buryp;
— pacro3HaBaTh UCTUHHBIC U
JIO’KHBIE BBICKA3bIBAHUS
0 MHOTOYTOJIbHUKAX U
MHOTOTPaHHHUKAX, PUBOIUTH
IPUMEPHI U KOHTPIIPUMEPHI,
CTPOUTH BHICKA3bIBAaHUS U
OTPUIIaHUS BHICKA3bIBAHUM;
— OOBACHATH €11O0co0
MOJICTTMPOBAHUS KyOa U
napasuieNienunena;
— MCCIIEZIOBATh 3aBUCUMOCTh
o0bema Ky0a OT JJIMHBI €T
pebpa, BEIABUTATH U
000CHOBBIBATh THIIOTE3Y;

— MOJIETTUPOBATh Ky0 U
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Ob0o6wennvlil
8UO0 OessmelbHOCU

Vuebuvie oeticmsus odbyuarowuxcs, xapakmepusyrowiue 0CHO8HblE 8UObL 0esmMeTbHOCHU

Ilepsyviul yposens
— pacrno3HaBaTh Pa3BEPTKH
Ky0a 1 mapasuiesenuIie/1a.

Pewenue 3a0au:

— pCIIaTb HpOCTCI?IHIHC 3aa4YU.

Ha IIOCTPOEHUE
reOMETPUYECKUX (PUTYp

C 33JJaHHBIMU U3MEPEHUSIMU;
Ha BBIYHMCIIEHUE TIEpUMETPA
TPEYTOJIbHUKA,
MPSIMOYTOJTbHHKA,
MHOTOYTOJIbHUKA;

Ha BBIYMCIICHUE TIJIOIATN
OpsIMOYTOJIbHUKA, KBaJIpaTa;
IJIOUIA/IM TOBEPXHOCTH U
o0Bbema Kyba u
napasuleJenunesia, Korjaa Bce

JIMHCHHBIC PasMEpPLI U3BCCTHLI

Bmopoii yposenw
— KOHCTPYUPOBATh
MaTeMaTUYECKUE TPEIJIOKEHUS
C MMOMOIIIBLIO CBSI30K
CHEKOTOPBINY, «JTF000H»;
— U300paxkaTh pa3BepTKU KyOa u
napasuiesienunesa.
Pewenue 3a0au.
— pelarh 3a/1a4M MOBBIIIIEHHOTO
YPOBHSI CIIOKHOCTH
Ha MOCTPOCHUE U JOCTPAUBAHUE
(buUryp ¢ 4aCTUYHO 3aTaHHBIMHU
U3MEPEHUSAMU;
Ha BBIYMCJICHHUE TIONIAIN
MHOTOTPaHHHUKOB
C UCIIOJIb30BAHHUEM €0
pa30ueHus Ha u3y4aeMble

(buUrypsbl; BEIYACIATH TUIOLIAAH

Tpemuii yposens
napajieienunea u OObICHSITH
CIoco0 MOJIeIMPOBaHUS,

— HAO0JIIO1aTh U MIPOBOJIUTH
AQHAJIOTUU MEXTY MOHATUSIMU
IIOMAAN ¥ 00beMa, IEPUMETpa U
TUTOMIAM TIOBEPXHOCTH.
Pemienue 3apay:

— pelaTh 3a/1a4yu BHICOKOTO
YPOBHSI CIIO)KHOCTH

Ha TTOCTPOCHUE TEOMETPUICCKUX
buryp u ux KoHQUTypaImii;
BBIYHCIICHHUE 1 JOKA3aTeILCTBO
(haKTOB C BBHISIBIICHUEM
HeJI0CTaroIIe nHpopMaIuu u
UCCJIeIOBAaHUEM

uHpopMaiu, coepxramiencs

B HCABHOM BUJIC
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Ob0o6wennvlil

8UO0 OessmelbHOCU

®opMHUpOBaHUE U

npuMmeHenne OMI

Vuebuvie oeticmsus odbyuarowuxcs, xapakmepusyrowiue 0CHO8HblE 8UObL 0esmMeTbHOCHU

Ilepsyviul yposens

Pacno3naBaTh B 00bEKTaX
peanbHOro Mupa hopmy
U3YYEHHBIX TEOMETPUUYECKUX
duryp.

N3Bnekats nHdopmaiiuio

o opme u pazmepax
peatbHBIX OOBEKTOB U3 OJTHOTO
HMCTOYHHKA HEOOJIBIIIOTO
oObeMma.

Haxonuth pazmepsl peaabHbIX
00BEKTOB, UCTIONB3YS

B SIBHOM BHJIC (DOPMYJIBI

JUTSI HAXOKJICHUSI TTOTAN U

o0Bema.

Bmopoii yposenw
MIOBEPXHOCTU U 00BEMBI KyOa,
PSMOYTOJIBHOTO

ImapaJuICJICIINIICaa.

Pacno3naBaTh B 00BbeKTaX
peabHOro0 MHUpa
KOHCTPYKTUBHBIE 3JIEMEHTHI
U3YYEHHBIX (Uryp.
BEISBISATE, BHIOUPATH U
00BeIUHATH UH(DOPMAITUIO

o opme u pazmepax
00BEKTOB M3 HECKOJBKUX
HMCTOYHHUKOB.

CpaBHUBATH ¥ OIICHUBATh
pa3Mephbl peagbHbIX 0OBEKTOB.
PaboTath c reomeTpuueCKUMU
MOJIEIISIMH PeabHBIX O0BEKTOB

B 3HAKOMOM KOHTCKCTC

Tpemuii yposens

[TpuBOANTH MPUMEPHI OOHEKTOB
peaIbHOTO MUPA, UMEIOIIUX
dbopMy U3ydeHHBIX QUTYP.
PaboTtats ¢ OonbiIuM 00bEMOM
KOHCTPYKTHUBHBIX
(reoMeTpUIeCKHX)
XapaKTEPUCTHUK PEaTbHbBIX
00BEKTOB, MPECTABICHHBIX

B pa3HbIX (hopmax.
Koncrpyuposars
TrCOMETPUYECKHE MOJICITH
pealbHBIX OOBEKTOB.
AHanu3upoBaTh, CPAaBHUBATH U

OLCHMBATL CTPATCTUN PCHICHMA,
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Ob0o6wennvlil
8UO0 OessmelbHOCU

dopMupoBaHue U
npumenenue PY /1
CaMOOPTraHU3aLMs U

CaMOKOHTPOJIb

Vuebuvie oeticmsus odbyuarowuxcs, xapakmepusyrowiue 0CHO8HblE 8UObL 0esmMeTbHOCHU

Ilepsyviul yposens
Hcnonp30BaTh 3HaHUSA
10 HAIJISITHOW IeOMETpUn
IUIS pelieHus 3a1a4 6a30BOro

YPOBHA B 3BHAKOMOM KOHTCKCTC

1100 pykosoocmeom yuumers
WJIU C TIOMOIIIBIO
OJTHOKJIACCHUKOB

— BbIOMpATh 3a/1a4u 6a30BOTO
YPOBHS CIIO)KHOCTH U PEIIaTh
UX C TIOMOIIBIO TOTOBBIX
00pa3IoB, IPEATUCAHUA U
aITOPUTMOB;

— OCYIICCTBIIATH TPOBEPKY
BBITIOJTHEHHOH JICSITCIBHOCTH U
ee pe3yabpTaTa

C UCITIOJIB30BAHUECM I'OTOBBIX

Bmopoii yposenw
0€3 Npeanrucanus Uil YaCTUYHO
COCTABJICHHOMY.
CpaBHUBaTh CTPATETHU PEIICHUS
3aJlayu ¥ BBIOUPATh OJIHY,

apryMeHTUPYs BbIOOD

CamocmosmenbHo

npu KOHCYTbMAYUOHHOM
compyoHuyecmee

C yuumenem:

— BBIOMpATh 3a/1a4n
MOBBIIIICHHOTO YPOBHSI
CJIO’KHOCTH,

— BBITIOJIHATH CAMOIIPOBEPKY
JESATCTLHOCTH B €€ Pe3yybTaTa
YaCTUYHO C UCIOJIb30BaHUEM
IIPUEMOB, aJITOPUTMOB HIIH

HCIIOJIHBIX HpeI[HI/ICElHI/Iﬁ )51

Tpemuii yposens

oTOuparth Haubosee
pe3yIbTATUBHYIO CTPATETHIO
JUIs KOHKPETHOW CUTYallUH,
HpeJiarath CBOIO CTPATETUIO

AJI1 pCIICHUS 3ada49r

CamocmosmenvHo:

— BbIOMpATH 33/1a4l BBICOKOTO
YPOBHS CIIOKHOCTH U

pemarh ux;

— OLICHMBATh JESITEIBHOCTD U €€
pe3yabTatT Mo 00bEKTUBHBIM
KPUTEPUSIM UIH COOCTBEHHBIM,
CpaBHMBAs UX C OOBEKTUBHBIMU
KPUTEPHUIMU;

— (hopMyJIHPOBaThH BBIBOIBI

0 pe3yibTaTax JesTeIbHOCTH

U, IPU HEOOXOAMMOCTH,
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Ob0o6wennvlil
8UO0 OessmelbHOCU

dopMupoBaHue U
npumenenue KY/I:
oO1eHue u

COTPYAHUYECTBO

BrisiBiieHue ypoBHs
c(hOopMHUPOBAHHOCTH

M3Y, YV]I, ®MT

Vuebuvie oeticmsus odbyuarowuxcs, xapakmepusyrowiue 0CHO8HblE 8UObL 0esmMeTbHOCHU

Ilepsyviul yposens

9TAaJIOHOB U ITOJIHOCTBIO

COCTABJICHHBIX aJITOPUTMOB

PaGoTats B rpymnmne npu

BBITIOJIHEHUH O011IeH 3a/1a4;
peraTh INYHOCTHBIC 33/1a41
0a30BOr0 YPOBHS CJIOKHOCTH

B paMKax OOIIEero 3aaaHus

3HaTh OCHOBHBIC TOHSTHUS

110 TEME ¥ YMETH ONEPUPOBATH
UMH IO, PYKOBOJICTBOM
YUYUTEIIS WIN C TIOMOIIBIO
NpEeANUCAHNM.

N3Bnekats nHdopmauio

Bmopoii yposenw

QITOPUTMOB WJIU 110 33/IaHHBIM
KPUTEPHUSIM;
— IJIAHUPOBATH U BBIIIOJIHATH

Koppekuuio YII/]

PernieH3upoBaTh OTBETHI
TOBApHILEH, OCYIIECTBIISATD
MOUCK MH(pOpMaIUU

JUTSL pEeLIeHUs 3a/1a4u;
OCYLIECTBJISATh B3AMMOKOHTPOJIb,

B3aUMOIIPOBEPKY

OnepupoBath NOHATUSIMU
B paMKaX TEMBI.

YMmeTs pemars 3a1auu
MOBBIIIEHHOTO YPOBHS
CJIOKHOCTH, COCTaBJISITh

06paTHLIC 3aJadu,

Tpemuii yposens

BBITIOTHATH KOPPEKITHIO
VIII;
— 000011aTh AESATEILHOCTD U

COCTaBJIATH AJITOPHUTM

Oka3bIBaTh NOMOIIIb
ydaiuMmcs, paboTaromum
Ha MPEAbIIYIIUX YPOBHSIX;
PYKOBOJUTD JIEATEIIBHOCTHIO
TPYIIbl, KOPPEKTUPYS €€

Py HEOOXOTUMOCTH

CB00OHO OMIEpUPOBATH
HOHSTHSIMH.

Pemmath 3a1a4u BBICOKOTO YPOBHS
CJIO)KHOCTH: OCYIIIECTBIIATh
IIOWCK ITyTH PEIICHUS U BIOOD

HauoOoce PE3YIBLTATUBHOIO,
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0O600wenHbll Vyebnule oeticmsusn obyuarowuxcs, xapakmepusyoujue 0CHO8Hble 8UObl 0esIMenlbHOCU
8UO OessmelbHOCmU

Ilepsyviul yposens Bmopoii yposenw Tpemuii yposens

U3 OTHOI'0 UCTOYHUKA HIIN MHTETPUPOBATh pa3IMYHbIC BUJABI COCTaBIATH MPEAIIMCaHNE,
HECKOJIbKHUX, HO HEOOIBIIOTO MMpCACTABJICHUA 3a/la4M U €C AJITOPUTM JIA PCHICHUA HpO6JICM
obbema. peleHus, 00001aTh u v 3a7ad4.
YMeThb peuiaTh 3aaauun OICHHBATD BBIIIOJIHCHHYTIO HpeI[CTaBJ'ISITB PE3YIIbTAThL
0a30BOr0 YPOBHSI CJIOKHOCTH,  JEATEIBHOCTh U €€ Pe3yJIbTart. AQHAJIN3A BBITIOJTHEHHOU
BKJIIOUCHHBIC B CUCTEMY, YMeETh BBIIBUHYTh HECKOJIBKO JICSITCIIBHOCTU U €€ PE3yIbTaTOB.
UCITIOJIb3Ys TOTOBBIN 0Opasert apryMeHTOB B IIpoIiecce YMeTh apryMeHTUPOBATh CBOU
WJIN TIpeanrcannue BBITIOJIHEHUSI A€ATCIIbHOCTH JIEUCTBUSA

Cnucox cokpawenuii:

VYU — yuebHast nHpopmanus [TNY ] — no3HaBaTelIbHbIE UCCIEI0BATEIBCKUE YUEOHbIE JEUCTBUS

VIIJ1 — yueOHO-TI03HaBaTEIbHAs 1€ATEIbHOCTD [TPUY ]l — no3HaBaTenbHble yueOHbIE AEMCTBUS 110 paboTe

[13Y — npeameTHblE 3HAaHUSA U YMEHUS ¢ uHpopmarmei

VYV ]I — yauBepcanbHble yueOHbIE AEHCTBUS PY ]l — perynsaTuBHbIe YyHUBEpCaIbHbIE yUeOHbIE N1EUCTBUS:

OMI" — pyHKIIMOHANBHAS MaTeMaThyeckasi F[paMOTHOCTh caMOOpraHu3alus U CaMOKOHTPOJIb

[TY 1 — no3HaBaTenbHbIe YHUBEpCATIbHBIC yUeOHbBIE ICHCTBUS: KV ]I — koMMyHUKaTHBHBIE YHUBEPCAIbHBIE YIeOHbIE TEHCTBUS:

JIOTUYECKHe, NCcieloBaTeNlbckue, padoTa ¢ nHpopMaluei oOLIeHNE U COTPYTHUYECTBO

[TV ] — mo3HaBaTenbHbBIE IOTUYECKHE YIEOHbIE TeHCTBUS
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2.5.2. Bo3pacTHasi ICUX0JIOTUSI T€OMEeTPHYECKOr0 MbIIILJIEHHUS

oOyuarommuxcs 10-12 jer

@OopMHPOBaHUE T€OMETPUYECKUX IMPEACTABICHUM M TI'€OMETPUYECKOTO
MBIIUIEHUSI TECHO CBS3aHO C OOIIMM pPa3BUTUEM MBIIUIEHUS OO0Yy4YaroUIUXCS.
UccnenoBanusimu  ncuxonoroB  ([x. bpynep, A. Bamion, B. B. JlaBbiioB,
A. B. 3anopoxern, K. [Inaxe u np.) nokazaHo, 4To pa3BUTHE MBIIUICHUS peOeHKa
IPOUCXOJUT B  HANPAaBIEHWH OT  HArJsSJHO-IEUCTBEHHOIO,  OCHOBHOW
cnenpuueckoil 0COOEHHOCTBhIO KOTOPOTO SBJIAETCA CBSI3b C INPAKTUYECKUMHU
NEUCTBUSIMH, K  HalIAIHO-OOpa3HOMY,  SIBISIOLIEMYCS  CHOCOOHOCTBIO
MaHUITYJIUPOBaTh oOpa3zamMu 0€3 NPAKTUYECKUX JEUCTBHM, W OT OOpa3HOro
K JJOTHYECKOMY, (OPMUPYIOIIEMYCSI Ha OCHOBE UYYBCTBEHHOIO BOCHpPUSTHUS U
BBICTYTIAIOIIETO MPEXKIE BCEro B (opMe aOCTPAKTHBIX NOHATHI U CYXJIECHUI. ITO
JTa€T BO3MOYKHOCTh, HE OIPAaHUYUBASICh OMBITOM, ONEPUPOBATH TMIIOTETUYECKUMU
YTBEPKICHHUSIMH, MBICIIEHHO IIPEICTABIIATh BO3MOXKHBIE CIIy4au U A€JIaTh BBIBOJIBI,
IIPOBEpPSEMbIEC B NAbHEUIIEM ITyTEM SKCIIEpUMEHTa Uin HaOmoaeHus. [Ipu stom
reHeTHYecKu Oosiee paHHWE BUJbl MBIIUIEHUS — HarjasgHO-ACHCTBEHHOE U
HarJsgHO-00pa3Hoe — MMEIT COOCTBEHHOE 3HAa4YeHHE JUIsl BCEH Mocieayroen
KU3HM YEJIOBEKAa, a TaKKe IMOATOTaBIMBAIOT NEPEXo] K CIEAyIoUeMy BUIY,
IIPOJIOJIKAs IIPU 3TOM CBOE Pa3BUTHE.

Harnsnno-o0Opa3Hoe MBIIUIEHWE CHayana BBICTYNAeT KaK OINEepUpOBaHUE
IPEJICTaBICHUAMU O KOHKPETHBIX MpEeAMETax M MX CBOMCTBaX, a 3aTeM 0Opa3zHoe
MBILJICHUE TMPEACTaeT B KayecTBE CHOCOOHOCTH ONEpUpPOBaTh HE CAMHUMHU
peaMeTaMH, a uX rpaduyeCKUMHU MOJEISIMU: CUMBOJIAMH, CXEMaMHU, YCIOBHBIMU
N300paKeHUSMHU.

[lepexon OT HarisAHO-IEUCTBEHHOTO K HArJISIIHO-OOPAa3HOMY MBIIUICHUIO
3aBUCUT OT YPOBHS CHEIUATbHO OPraHU30BAHHOMN JEATEIBLHOCTH, B MPOIIECCE XKe
CTUXUHHOTO OOYyUYEHHUsI OCYIIECTBISCTCS MEMJIEHHO M HEAOCTAaTOYHO IOJHO.
[To MHEHUIO POCCUICKUX TICUXOJIOTOB, ((POPMUPOBAHNE KAKIOTO BUAA MBIIIUICHUS U

ero mpeoOsalanne B ONPENETEHHBIM BO3PACTHOW NEPHUOJ| 3aBUCHUT OT YCJIOBHM
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KU3HU peOeHKa, XapaKTepHbIX IS HEro BUAOB AEATEIbHOCTH, (HOpM OOIIEHUs
C OKpPY>KaIOIIUMHU U, YTO OCOOEHHO BaXHO, OT ¢opM oOydeHus. OcoOEHHOCTHIO
oOyuaroruxcs 10—12 set siBhsieTcs COCYIECTBOBAHNE BCEX TPEX TUIIOB MBILIUICHHUS
pU BeAYLIEH pOIM 0OPA3HOTO MBIIIJICHUSI.

Nmenno B Bo3pacte 10—12 neT ocoboe 3HaueHNE mpruoOpeTaeT oTMedaeMast
MICUXOJIOTAaMHU MHTEJUIEKTYaIN3allus MPOLIECCOB BOCHPUSITHS U BOCIIPUUMYUBOCTD
K YCBOCHHUIO MPOCKTUBHBIX OTHOLICHHIA.

Kaxnpiil yuutenb MaTeMaTUKH 3HAET, KaK BaXKHO YMETh «BUIEThY UEPTEK,
«4UTaTh» €ro, OT OJTOr0 3aBUCUT KAuyeCTBO YCBOCHHUS T€OMETPHUYECKOTO
conepkanusi. HemocTtato4Ho mpocTo 3alOMHUTH M BOCIIPOM3BECTH TO, YTO JIEKHUT
Ha MOBEPXHOCTH, HA/10 YBUJIETh COJEPKAIINECS B YEPTEKE CBI3U U 3aBUCUMOCTH, a
3TO 3HAYUT, HAMOJHUTH BOCIPUATHE YepTeka pasMbiiuieHUsIMU. OIHAKO JaHHBIC
MHOTHX MCCIICJOBAaHUM TIOKAa3bIBAIOT, YTO YYaI[HMECs OSTOTO0 BO3pacTa YacTo
HE YMEIOT BCECTOPOHHE PACCMOTPETh F€OMETPUUECKHM OOBEKT — CMOTPST, HO HE
BUIAT. OTCYTCTBHE TPOYHBIX HABBIKOB BOCTIPHUATHS 33JCPKHUBACT Pa3BUTHE
MblILUIeHU. bosee Toro, B mponiecce 00yueHus yunTeb, Kak PaBUio, CIEHINT 1aTh
BepOaIbHOE OIpeieTICHHE T€OMETPUYECKOr0 MOHATHSI O€3 TIATEeIbHOM MOATOTOBKU
IpoIecca ero OCO3HAHMsI, BKIIFOUAOIIEr0 BOCTIPUSTHE.

He Tonbko camo BocnpusitTue, HO ¥ APYyTrHe MCUXUYECKHUE MPOIECChl MOKHO
MOJHATH Ha 0o0Jiee BHICOKMH ypOBEHb Yepe3 YCBOCHHUE 00YYAIOUTUMUCS CHCTEMBI
CEHCOPHBIX 3TaIOHOB. [lomMuMO coOCTBEHHO TeomeTpudeckux ¢Guryp (IHHHUS,
KpyT, TPEYroJbHUK, KyO0 U TIp.) 3TajJOHAMM BBICTYNAIOT TIE€OMETPUUYECKHE
KoH(purypanuu  (mapajjienbHble — TpsIMbIe,  TEpPECeKalIuecs  MpsMEIE,
nepeceKaronuecs: OKPYKHOCTH U TIP.) U BEJIUYUHBI (€IUHUIIBI JJTUHBI, IUIOIIAIH,
o0beMa, TpaayCHON Mepbl yria). FIMEHHO OHHM TMOMOTAIOT OPUEHTUPOBATHCS
B MUpPE  TEOMETPHYECKHMX  OOBEKTOB. ComocTaBisisi  XapaKTePUCTUKU
BOCIIPUHUMAEMBIX MPEIMETOB C YK€ YCBOCHHBIMH 3TaJOHAMH, PEOCHOK MO3HAET
CBOICTBA ITHX MPEAMETOB, €r0 BOCTIPUATHE MIPHOOPETACT LIeTICHANIPABICHHOCTD U

OpraHM30BaHHOCTD.
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N3yuenune HarnsqHoOM reoMeTpun B 5—6-X Kiaccax BayKHO €1e U TOTOMY, YTO
B Bo3pacte 11-12 ner y geTeil B OCHOBHOM YK€ 3aBepiiaeTcsi (opMHUpPOBAHUE
CEHCOPHBIX 3TAJIOHOB, MO3TOMY TaK Ba)XHO MOJJIEPkKATh 3TOT MPOLECC B YACTH
ATAJIOHOB, CBS3aHHBIX C TEOMETPUYECKUMH (UTypaMH U  HU3MEPEHHEM
reoMeTpruUYecKnX BelmuuH. K coxkaneHuto, mearoru moadac irHopupyroT TOT GakT,
yTOo 0€3 pa3BUTUS T'E€OMETPUYECKOr0 BOCHPUATHS (OPMHUPOBATH MBIIUICHHUE
HEBO3MOXHO. ODTO OJHO W3 TJIABHBIX MNPOTHUBOPEUMI, MEIIAIOUIUX Pa3BUTHIO
reOMETPUYECKOTO 00pa30BaHMUS.

BocnpuM4YnBOCTh K YCBOECHHIO IPOECKTHUBHBIX OTHOLICHWH MPOSBISETCS
B TOM, YTO JIETH 3TOr0 BO3PACTa MOJI BIUSHUEM PA3IUYHBIX BUJIOB ACATEIBHOCTH
00Ja1at0T 3HAYUTEIbHBIMA BO3MOKHOCTSIMU B HCIIOJIB30BAHUM PA3HBIX CHCTEM
OTCUETa: OHU MOTYT MEPEXOJAUTh OT CUCTEMBI OTCYETA, CBI3AaHHOM C COOCTBEHHBIM
TEJIOM, K APYTUM, MBICJIEHHO MEHATH MO3UIMI0 HAOIIOACHUSA. DTO XOPOIIO BUIAHO
Ha [MPUMEPE TAKOTO BUJIA JIEATENBHOCTH, KaK pucoBaHre. CIIOHTAHHOE MOBBIIICHUE
rpaduuecKoil KyJIbTypbl peOCHKA B IJIAHE CO3/JaHUsI 0OpPa30B U ONEPUPOBAHUS UMU
CIIOCOOCTBYET (POPMUPOBAHUIO TEOMETPUUECKUX 00pa30B, CIEA0BATEIBHO, TOJKHO
UCIIOJIb30BAaThCS B MPAKTUKE MaTEMaTHYECKOTO OOpa30BaHUs, pPaCKphIBas

IIOTCHIOHAJIBHBIC BO3MOXKHOCTH pe6eHKa.

2.5.3. MeToanyeckune 0cO0EHHOCTH 00y4eHHSsI HATJISATHOM reoMeTpUM

Metonuka oOydeHHs HArJSAHOH TEOMETPUU CTPOHMTCS Ha HECKOJIBKHUX
TIPUHIIATIAX :

» [Ipunyun MmHO2000pasus 2ceomempuyeckux @opm u  Kougueypayuil,
obecneuusaOWUx wWuUpomy Gopmupyemvix npeocmasieHulli U 081d0eHue
cnocobamu 0elcmaull ¢ 2eoMempudecKumMu ueypamu.

N3ydyeHne yyamumucs IUIOCKOM M MPOCTPAHCTBEHHOM T'€OMETPUN JTOJKHO
OCYILECTBIATLCS NapauieabHo. [IpH TakoM MOAXojae IIOCKHE (UTIYPHI JIOJKHBI
«BBIXOJUTH B  IPOCTPAHCTBO» W  pacCMaTpUBaThC  KaK  AJIEMEHTHI

MNPOCTPAHCTBCHHBIX TCJI, @ IPOCTPAHCTBCHHLIC TCJIa «IICPEXOANUTH» Ha TJIOCKHUM
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JucT Oymaru B KayecTBe M300pakeHH U pa3BepToK. OCHOBHBIMU CIIOCOOaMHU
JENUCTBUM SBJISIOTCS: CITOCOOBI IPaUIEeCcKOro MOCTPOCHUS T€OMETPUUECKUX pUryp,
OpUEMbl WX MOJCIUPOBAHUS, HABBIKM MPAKTUYECKUX HM3MEpPEHUM, JeUCTBUS
10 BU3YQJIbHOMY BOCIPHUSATHIO TE€OMETPUUYECKUX OOBEKTOB, CO3JAAHUIO HX
MBICJICHHBIX 00pa30B U ONEPUPOBAHUIO UMHU.
= [Ipunyun cnupairbHOCMu — pazeopadusanusi COOePHCaHUs Kypca no Cnupaiu.

Ha mnepBoM, NpUHIMNHATBHO BaXXHOM OJTame 3HaHUS (OPMUPYIOTCS
Ha HAIJSIIHO-UHTYUTUBHOM ~ YPOBHE B XOJ€  IPEIMETHO-TIPAKTUYECKON
nesTenbHOCTH. Ha mocnmemyromux 3Tamax MpaBuiia M alrOPUTMbI MOCTPOCHUS
dbopMupyrOTCS Kak OO0O0OIIEHHOE HaIISIIHO-BEPOAIbHOE BBIpaXKEHUE CHOCOO0B
JEMCTBUM, YK€ OCBOCHHBIX HA UHTYUTUBHOM YPOBHE. XapaKTepHOU 0COOEHHOCTHIO
IpU TaKOM IOAXOJIE SIBIISETCS CHUCTEMHOCTh 3HAHWMW, T. €. HAJIMYME B CO3HAHUU
YUEHUKA CBSI3ed MEXIY OTACIbHO H3ydyaeMbIMH OOBEKTaMH BHE 3aBUCHMOCTHU
OT TOW TOCTIENOBATEIBHOCTH, B KOTOPOH OHU M3y4aroTcs. B cOOTBETCTBUU C ATHM
MPUHIIATIOM, HE0OX0JUMO BKIIFOUATh BHOBb N3y4aeMblil 00bEKT B pa3IUYHbBIE CBI3U
C YK€ HU3BECTHBIMU OOBEKTAaMH, BO3BPALLATHCS K PAaCCMOTPEHHUIO ITOr0 OOBEKTa
Ha Oojiee BBICOKOM YpPOBHE 3HAHHUA M PACIIUPATH 3HAHUS O HEM 3a CYEeT
MPUBJICUCHUS] HOBOW MH(MOpPMAITUH.

» [lpunyun  QueypamusHocmu — NOCMPOEHUsi  npoyecca  U3Y4eHus

2eomMempuiecko2o 06veKma Ha 0CHoe 0OPA3HO20 80CHPUAMUAL.

AJeKBaTHOE BOCIIPUSATHE BEpOATBHOTO OompeaesieHns ooyyatommmucs 10-12
JeT B CHUIy HEC(POPMUPOBAHHOCTH HEOOXOJUMOTO YPOBHS CIOBECHO-IOTUYECKOTO
MBIIJICHUS €IIe HEJOCTYITHO, a, 3HAYUT, (DOPMUPOBAHHE TOHSTHUS C TMOMOIIBIO
ornpeneneHus OecrniepcneKTuBHO. [103ToOMy M3ydeHHE TeOMEeTpUUYECKOro OObEeKTa
JIOJDKHO CTPOMTBHCA HAa OCHOBE MpuopuTeTa obpas3a, a He cnoBa. [Ipexne Bcero
HY>XHO c03/1aTh 00pa3 u3zydaeMoro oonsekta. Co3ganue oopa3a HOBOM GUTypbhl WK
KOHQUTYpali JOJDKHO ONHPAThCS Ha TMPAKTUYECKUE [JIEHCTBUS 1O €€
rpaduyeckoMy TOCTPOCHHUIO WM TMPEIMETHOMY MOJCTUPOBAHUIO, a TaKKe
0a3upoBaThCS HA HWMEIONIEeCS Yy YyYalluXCsd HWHTYUTUBHOE 3pPHUTEIHHOE
NpEJCTaBICHUEe, CIIOXKHUBIIEECS B pe3ylbTaTe MPEAbIAYIIeT0 OOYYCHHs WU
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BBITEKAIOIIee M3 >KU3HEHHOro ombiTa. Co3naHHb 00pa3, a Takke ONUCaHUE
(burypsl, K KOTOPOMY y4YalIuecs: IPUXOAAT Yepe3 MpaKTUIeCKue AEHCTBUS, TOHKEH
3aKPEeMUTHhCS COOTBETCTBYIOUIUM TEPMHUHOM, TaKXK€ Ha CO3JIaHUE 3PUTEIHHOTO
oOpa3za «paboTaeT» pa3bsiCHEHHUE MPOUCXOKICHHS TEPMUHA.

» [Ipunyun OuHaMu4HOCMU — pPA3BUMUSL NPOYECCa U3YYeHUs Om 2eoMempuu
«hopmbly K 2eomempuu «UMepPEeHULL.

H3mepenue reomMeTpudeckoil (UTyphl TOJDKHO TMpeaBapsAThCs paboToH,
HAIpPaBJICHHOM HA BCECTOPOHHEE €€ U3yUeHUE M OCO3HAHHUE YUALTUMUCS MPOOIEMBbI
ee U3MEPEHHUs, BO3MOKHOCTH WJIA HEBO3MOXXHOCTH NMPUMEHEHUS YK€ M3YUCHHBIX
cnocoboB. Takum 00pa3oMm, oOydyeHHE T'€OMETpUU OYIET HUATH OT TEOMETPHUH
«popMBD» K TEOMETPHUH «U3MEpPEHUi», YTO COOTBETCTBYET YCTAaHOBIICHHOM
MICUXOJIOTAMH 3aKOHOMEPHOCTH pPAa3BUTHS TEOMETPHUYECKHX OIEpanuidl y aerei
OT KaYECTBEHHBIX K KOJIMYECTBCHHBIM.

= [Ipunyun KOMOUHAMOPHOCMU — COYEMAHUS CIMAMUYECKO20 U OUHAMUYECKO20
Nn00X0008 8 U3YYEeHUU 2eOMEMPUYECKUX 0OBEKMO8.

HeoOxomumocTh  ycBoeHHMs  OOy4YalOIMMHUCS  Pa3iMuYHBIX  IOAXOJIOB
K OMMCAHUI0 PAaCCMATPUBAEMBIX OOBEKTOB, PA3JIMYHBIX TOYEK 3pPEHUS HA HHX
NOTYEPKUBACTCSI MHOTUMHU HccienoBaTensMu. OIHUM M3 OCHOBHBIX CBOMCTB
IPEeIMETOB OKPY’KAIOILIEro Mupa sIBIsIeTCs ABMKEHHE. [|BuKeHne, JUHAMUYECKOe
pa3BUTHE CUTYyallMU OKa3bIBAIOT BO3JICUCTBHE HA Pa3BUTHE MPOCTPAHCTBEHHOTO
BooOpaxeHusi peoerka. C 1enpto Hanbosee 3PGEeKTUBHOTO pa3BUTUS 00OPa3HOTO,
MPOCTPAHCTBEHHOTO  MBINIJIEHUS ~ y4yaluXxcsl B CHUCTEMY  YIPaXHEHUMH
1enecoo0pasHo  BKIIIOYATh — 3aJlaHUs, COJAEp)Kalllue TaKhue TeOMEeTpUYECKUe
npeoOpa3oBaHus, Kak MapaiesbHbIi epeHoc, TOBOPOT, CAMMETPHUSI.

» [lpunyun 9KCHEPUMEHMANbHOCU — UCCLEO008AHUE  2e0MEeMPUUEeCKUX
00beKkmos basupyemcs Ha IKCNepuMeHme KaK OCHOBHOM Memooe,
HabA00eHUU U aHAU3e pe3yibmamos.

[Tpu mpoBeieHNH SKCIIEPUMEHTA yUaIlecs BBITIONHSIOT pealbHble (pr3ndeckre
JEUCTBUSI: HaJOXKEHUE (PUryp, meperudOaHue 1mo OCH CUMMETPUH, MOBOPOT BOKPYT
HeHTpa cuMmMeTpuu u JAp. Omumpasch Ha ero pesysibTaThl, pPacCMOTPEB U
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MIPOAHAIM3UPOBAB PA3IMYHBIE YACTHBIE CIIy4yaH, yJalluecss Ha OCHOBE MHIYKTUBHBIX
PACCYXKJICHUI BBIABUTAIOT THUIIOTE3Y, OTPAYKAOIIYIO BBISBIICHHYIO 3aKOHOMEPHOCTD.
CoT1oil 1enplo TemMaThuyeckuM TuianupoBaHueM [IpumepHoil paGoueilt mporpammon
NPeyCMOTPEHA OPraHU3alvs U TPOBEJCHUE MPAKTUYECKUX PaboT.

JIOMUHUPYIOIIUM METOJOM IIO3HAaHHS B KYypCE€ HATJSIAHOM TE€OMETPUU
ABJISIETCA UHAYKIUSA. JleyKIIUs IMEET MECTO B OCHOBHOM KakK NEPEXO/T B IPOLIECCE
MO3HAHUS OT OOIIIETO K YaCTHOMY U eAuHUYHOMY. Hanpumep, cpeau MHOTO0Opa3us
MHOTOYT'OJIbHUKOB BBIICIIAIOTCA TPEYTOJIbHUKU. Jl€TyKTUBHBIE PAcCyKICHUS KaK
mpolecc  JOTMYeCKOTO  BBIBOJA, Kak  crnoco0  TOJNy4eHHs  3HAHUM,
MPOTUBONOCTABIIIEMBIM HEMOCPEACTBEHHBIM HAOJIOJECHUSAM U SKCIEPUMEHTY,
MOXET MOSBIATHCA TOJBKO IMOCTENEHHO WU MAPAJUIEIbHO C HUMH, IMPOSBISITHCA
JoKanbHO. TakuM 00pa3oM, MOKHO peann30BaTh MOJIOKEHUE, COTNIACHO KOTOPOMY
pa3BUTHE peOEHKA MPOUCXOUT B JIBYX HAIpaBICHUSIX — U K 00Jiee KOHKPETHOMY,
u k Oonee adcrpaktHomy (II. I1. bonckuii, H. A. MenunHckas u Jip.), a BBIOOp
MyTH YCBOEHUSI 3HAHUI 3aBUCUT OT BO3PACTHBIX OCOOCHHOCTEH, 1eiel 00yUeHUs U
OT MPUPOBI CAMOTO 3HAHUSI.

[TocTeneHHspI EpeXo/l K YBEJIUUYECHHUIO SJIEMEHTOB AEAYKIUU AAET YUUTEIIO
BO3MOXXHOCTh, UCXO/IS U3 MOJITOTOBJICHHOCTH KJIacca, BEIOpATh TOT WJIM MHOUM MYTh
U3YYEHUSI TEOMETPUYECKOTO OOBEKTa, HAMPHUMEpP, OTPAHUYUTHCA (DUIUUECKUM
AKCTIEPUMEHTOM W peliaTh BCE 3a7a4d C OMOpoM Ha (U3WYECKOE JIEUCTBUE WIIU
YBEJIMYUTD JIOJIO JIOKA3aTeNIbHBIX, 000CHOBBIBAIOIINX pacCykaeHu. [ yueHnka
TaKOM MOAXO0J] 03HAYAET BO3MOKHOCTh BOCIIPUSTHUS MaTepUaia Ha JIOCTYITHOM €My
YPOBHE, IPU 3TOM OH UMEET BO3MOKHOCTh 3HAKOMHUTHLCS U C IPYTUMU BapUaHTaMU

peuicHusA, JICKAINMU IIOKAa B 30HC CI'0 OJIM>KamIIero Pa3BUTHA.

2.5.4. ®opMupoBaHMe YMeHM i BHINOJHEHNSI OCHOBHBIX JIelicTBUIA

¢ reOMeTPUYEeCKUMHU 00beKTaMHu

N3yuenune reomeTpuueckux GUIYp H MOPOCTPAHCTBEHHBIX OTHOIICHHIMA

OCHOBBIBACTCA Ha OIIPCACICHHBIX I[CﬁCTBHHX, KOTOPBIMH YyYaIIUCCA OOJIKHBI
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OBJIAJIETh. HAONIOJIEHUE, BOOOpaKeHHE, W3MEPEHHE, IpapuuecKkue ACHCTBUS U
KOHCTPYHUPOBAHHUE.

Hao0aronenue

CymiecTByeT IyOokoe 3a0iykKJAeHHe, YTO HaONIOJCHUIO YUYHUTh HE HAJO,
JOCTaTOYHO JUIIL CcKazaTh «CMOTpu!», W BCe HEOOXOIMMOE CHACNAI0T Tjas3a.
[Touemy TOrAa OAHM ydalIuecs JErKO «CUUTHIBAIOT) C TE€OMETPUUECKOTO YepTeka
HY>KHYIO UM HH(OpMAIIUIO, a IPyTUe CMOTPAT, HO HUYEro He BUIAT? Bocnpusrue,
KaK M MbIIUICHHE, TpeOyeT BHUMaHUA K CBOeMy pa3BuThi0. Pa3Butue ymeHus
HAOMOJaTh  NIPOMCXOAWT B MPOLECCE  OCMBICICHHON  NI€ATEIbHOCTH
10 pACCMAaTPUBAHUIO TEOMETPUYECKUX OOBEKTOB, (POPMUPOBAHUS 3PUTEIBHBIX
ATAJIOHOB, OTPAXKAIOIIUX OCHOBHBIE T€OMETPUUYECKUE KOHPUTYpALIUU, 3HAKOMCTBA
C HEKOTOPBIMH CTICUATBHBIMU IPHUEMaMHU, 00JIETYAIOIIMMH BOCTIPUSATHE.

JleficTBUST HAOIIOJIEHUSI COCTABJISIIOT OCHOBHOE COJIEpXKAHUE 3ajad, LIEJIbIO
KOTOPBIX SIBJISIETCS:

— CO3/IaHUE MBICJIEHHOI0 00pa3a reOMETPUYECKOT0 OOBEKTA;

— pacro3HaBaHue 33JJaHHbIX KOHpUrypamuii uiu Guryp;

— CpaBHEHUE HEMOCPEACTBEHHO BOCHPUHUMAEMBIX OOBEKTOB WJIM TPYIII

00BEKTOB.

*  (Co30aHue MbICIeHHO20 00paA3a 2eoMempuyecKkoeo 00beKkma — KIYeBOU
MOMEHT 17151 (POPMUPOBAHUS TEOMETPUUECKUX MPEACTABICHUI U U3YUEHUS CBOMCTB
reomerpuyeckux ¢uryp. IIpoMcXoauTh OHO [OJDKHO B MPOLECCE MPABHIBHO
OpPraHM30BAHHOM, pPa3HOOOpPA3HOM JESATENIbHOCTM IO €ro BCECTOPOHHEMY

obcnenoBanuto. [TokaxkeM 3TO Ha CIIEAYIOMIEM MIPUMEPE.

Ipumep 1. DopmupoBanue MPEICTABICHUSA 0 PAMOYTOJIbHOM
napasuleJIeUIeAE.

MoxeT TmoKa3aThCsi, 4YTO OTH MpeAcTaBieHUs CHOPMUPOBAHBI  eIle
B JIOIIKOJIBHOM JIETCTBE, BEAb H3TO OJIHA M3 CaMbIX PacCHpPOCTPAHEHHBIX
reomeTpudeckux Guryp B okpyxatromem mupe. Ho 3to He Tak. UToOBI yOenuThCs
B 3TOM, JIOCTATOYHO TMONPOCHUTh MITUKIACCHUKOB OTBETUTh Ha BOIPOC:
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«CkoibKko y Ky0a rpasHeii?» A Ha BOIpoc O 4ucie pedep OTBEThl OynyT camble
pas3HbIe, Jake €CIH MPU ATOM KyO OyZeT HaXOIUTHCS B PyKaX y KaKIOro yUEeHHKA.
Jlaxke mpocTo nepecyuTaTh pedpa reoMmeTpuueckoil purypsl He BceM yaaercs!

UtoOsl co3maTh 00pa3 mapajuleNienuiena, ydJalumcsi HeoO0XO0IuMO
OCYLIECTBUTh  pPa3HOOOpAa3HblE  NPAKTUYECKHE  JACUCTBUS C  MOJACIAMH
napajieienuneaa, IpuueM Moj pyKOBOJACTBOM YUUTENs, KOTOPBIM PyKOBOAUI ObI
mporeccoM OOCTEeOBaHUSI W HAMNpaBsUl €ro yKa3aHWeM, Kakhue OCOOCHHOCTH
HEO0OXOJMMO BBIIENIUTh, Ha3bIBAHUEM HX U T. II. OpraHu30BaTh 3TO MOKHO B BHJIE
MPaKTUYECKON pabOThI. YUaluMes CIeIyeT, B3sIB B PYKH MOJIEIIb Mapaliiesienuneia
(3TO MOKET OBITh JEPEBAHHBIN OPYCOK, CIIMYEUYHBI KOPOOOK, OyMaskHAsI MOJIENb,
CKJIEEHHAs U3 Pa3BEPTKH, U IIp.), BHITIOJIHUTH CICAYIOIINE IEHCTBUS:

1) mpoBecTH JaIOHBIO O €ro MOBEPXHOCTH U OUIYTHTh, YTO OHA COCTOUT
13 IJIOCKUX YacTeH;

2) paccMOTpETh OTHENbHBIC ITUIOCKAE YacTH — TPaHM TNapauielenure/a,
ONPENEIUTh UX (popMmy;

3) 3aUKCUpOBaB  MPOTUBOIOJIOKHBIC TPaHW, HANPUMEP MajblaMH,
3pUTEIBHO YCTAHOBUTH PABEHCTBO IPOTUBOIIOJIOKHBIX I'PAHEH;

4) 3a(huKkCcUpOBaB KAXKIYIO TPaHb MajblleM (TpeMsl MaIbIAMH OJHOW PYKU H
TpeMsi aIbIlaMu APYTOM), ONIPEACIIUTD YUCIIO TPaHEeH;

5) mpoBecTH JTaIOHBIO TIO MOBEPXHOCTH TMapAILICIICIIUITC I, BBIJCIUB JTHHUIO
u3IoMa — pedpo MapajsieNenuIesa; BBIACIUTh TPaHU, TPAHULAM KOTOPBIX
OPUHAJICKUT 3TO pedpo; BBIACIUTH U JIpyrue pedpa, MpUHAAJIeKAIIUE dTUM Ke
I'paHsM; BBIIETUTH €I1le HECKOJIBKO pedep napaiesenunesa;

6) BBLICNUTh TPYIIBI PAaBHBIX pedep Mapasuielienueaa U OMPEIeIUTh MX
YHUCJI0; 00BECTH paBHBIE peOpa KapaHAAIIOM OJHOTO 1IBETA;

7) BBIACITUTH BEPUIMHBI ApAJUICIICITUITC/IA; TOMECTHB €r0 MEXY JaJ0HIMH,
OIPENETUTh 0COOEHHOCTH PACIIONOXKEHHSI BEPLINH;

8) 3aduKCcUpoOBaB KaXIyr0 BEPUIMHY OJHUM MajblieM (4 manblia OJTHOW PYKH

1 4 nanbua Apyroil pyku), moJCYUTaTh UX YUCJIO;
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9) BHIOpAB OJIHY W3 BEPIIHH, ONPEACITUTh YUCIO pedep, CXOMAIIMXCS B 3TOU
BEpUIMHE; CPABHUTH JUIMHBI 3THX pedep (Ha TIia3; mpoBels MO HUM MalbLEM;
U3MEpPEHUEM); MpOoJeNiaTh 3TO JUIsl APYIHMX BEPIIMH; 3aMETUTh, YTO B KaXIOH
BEPLIMHE CXOAATCS TpU pedpa pa3HOil IJTUHBI,

10) 3a¢ukcupoBaTh BHUMAHUE Ha TPAHSX, CXOMSAIIMXCS B OJHOW BEpIIHHE:
ONPEEIIUTh UX YUCIIO, Pa3MEPHI.

B ueM oTnnume MbBICIEHHOTO 00pasa, CO3JAHHOTO B pE3yJbTaTe TaKoOro
BCECTOPOHHETO M TOJPOOHOTO HCCIEAOBaHMS, OT 00pa3a, KOTOPbIH BO3HHKAET
pU OOBIYHOM HArISAHOW JeMOoHcTpanuu? TOYHO Takoe Ke, KaK MEXIy ABYMs
IpeJCcTaBlICHUsIMH 00 aBTOMOOMIIE, OJHO M3 KOTOPBIX CO3JAeTcsi B Ipolecce
npocMoTpa (ororpaduu, a apyroe — TecT-apaiiBa. O0pa3, KOTOpPBIA CO3aeTcs
B PE3YJIBTATE CAMOCTOSTENIBHO IPOM3BOJUMBIX JEWCTBUM, HAIIOJHEH 3HAHUSMU
O CBOICTBaxX 00OBEKTA.

B onmcanHoii mpakTHYecKol padoTe UCHOJIB3YIOTCS OUEHb Pa3HbIE TEUCTBHS.
W mpocTele TaKTWIBHBIE JNEUCTBUS, U JBHUKEHUS, KOTOPBIE «B XOAY» Yy KaXKIOTO
pebenka ¢ miaaeHuecTBa. Hampumep, NBHKEHHSI pyKH, (DUKCUPYIOIIKAE TOT HIIA
WHON BBIJICISIEMBII B JAaHHBII MOMEHT JJIEMEHT HW3Yy4aeMoro OOBEKTa,
aKLIEHTUPYIOIIME HA HEM BHUMaHUE, IPU 3TOM CIIOCOObI (PMKCUPOBAHUS YUalllHecs
MOTYT IPHUIyMBIBaTh CaMHu.

TakTunpHble TEUCTBUS U ABUKEHUS ITOMOTAIOT OCYLIECTBIISTh, HAIIPABIIATH
OoJiee CIOXHBIE NEWCTBHS, COYETAIolMe B ce0e 3pUTENBHOE COIMOCTaBIIECHUE,
CPAaBHEHUE M aHAJINU3 OTIEIBHBIX JJIEMEHTOB, ONPENEIECHUE UX KOJIMYECTBEHHBIX
XapaKTEPUCTHUK, CUHTE3 ITUX AJIEMEHTOB B €IMHOE LIEJI0€ U BBIICIICHUE KIIFOUEBBIX
ocobeHHocTel ucciemayeMoro oonrekra. [lo cytu, HabmroeHIE 3/1€Ch BBICTYIAET U
METOJIOM HCCJEOBaHUs, T.K. MPEIJIOKEHHBIM HaOOp JEHCTBHUI MpeacTaBiseT
co00ii MJIaH cucTeMaTH4ecKoro HabmoneHus. Jlaite yyammmces 3a1anue mpoBeCTU
ONMCAaHHOE UCCIENOBAHNE, a 3aTEM MONPOCUTE PACCKA3aTh O TOM, YTO OHU 3HAIOT

O MMapaJuICIICITUIICIC.
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* PemieHue 3a1a4u cpasHenuss HenoCpeoCmeeHHO 8OCHPUHUMAECMBIX 0OBLEKMO8
TpeOyeT OT y4alluxcsi yMEHUS MOAMEUYaTh B PacCCMAaTPUBAEMBIX OOBEKTaX OOIIHe
4YepThl U PA3IUyusa, HAXOAUTH CPEIU HUX CYLIECTBEHHBIC U CIIY)KUT, TEM CAMBIM,

(bopMHUPOBAaHUIO TOHATHM.

* Korga ctaBuM nepes ydaluMHCs 3aa4y pacHO3HABAHUS 2e0MeMPUYECKUX
00vexmos, mpecieayeM JBe e GopMUpoBaHUE 3aKOHYEHHOTO 00pa3a 00beKTa
M3YUYCHHUs, €r0 Yy3HABaHWS U PA3JIMUCHUS] B PaA3JIMYHBIX MPOCTPAHCTBEHHBIX
MOJIOKEHUSIX, B 00JIee CIOKHBIX KOHPUTYpAIUAX, a TAKKE Pa3BUTHEC Y ydallIUXCs

FCOMeTquCCKOﬁ 30PKOCTH U Ha6JIIOI[aT€J'II>HOCTI/I.

IIpumep 2. Haiinute Ha puCyHKE BCE MPSAMOYTOJIBHUKH.

Oco00EHHOCTh pUCYHKA 3aKJII0YAETCsl B TOM, YTO OH COJEPXKHUT ABE (UTYPHI,
HE SBJSIOUIMECS MPSMOYTOJbHUKAMHU, a TakXe JBa KBajpara. YToObI CIpaBUTHCA
C 3TUM 3a/IaHUEM, YYalIUECs T0JKHbI, BO-TIEPBBIX, IOMHUTh, YTO KBaAPAT SIBISETCS
IPSIMOYIOJIBHUKOM, a  BO-BTOPBIX, YBUIETh KBAaApaT, pPacHOJIOKECHHBIN
B HEIIPUBBIYHOM JUISI HUX ITOJIOKEHUH.

Oco00eHHOCTh BOCIIPUATHUSI TEOMETPUUYECKUX OOBEKTOB TaKOBa, YyTO urypa 4
BOCIPUHUMAETCS KaKk poMO, €clii ydallluecs 3HaKOMbI ¢ poMOOM, B MPOTHBHOM
cllydae — KaK YEThIPEXYTrOJIbHUK, HE ABJISIIOIIUICS KBajpaToM. Ecnu ydamuecs He
BBIICIISIIOT 3Ty (PUTYPY KaK KBaApat, HEOOXOAUMO NPEIJIOKUTh UM MBICIIEHHO, a B
cllydae 3aTpyIHEHHUS U MPAKTUUYECKH, MOBEPHYTh €€ TaK, YTOOBI KBaJApaT MPUHSI
Oonee  MpPUBBIYHOE  JUIsl  pPACIO3HABaHUS  TOPU30HTAIBHO-BEPTUKAIBHOE
pPacoJIOKEHHE.
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IIpumep 3. CKOJIBKO TPEYroJbHUKOB U300paXKEHO HA PUCYHKE?

OTO0 ympaXHEHHE HaMpaBIeHO Ha OTpabOTKy YMEHHsS pacro3HaBaTh
TPEYroJIbHUK B 0o0Jiee CII0KHOW KOH(UTYpaluu, B JaHHOM cllydyae M KaK 4acTb

JIpyroi Gurypsl, 1 Kak 00beTMHEHUE PUTyp.

MaremaTu4ecKkoe BOCIIPUSTHE

Bocnpusitue — KOTHUTUBHAs CHOCOOHOCTh (DOPMUPOBAHUS LIETOCTHOTO
oOpa3za Kakoro-nmbo oO0bekTa. MaremMarnuyeckoe BOCHPUATHE — TMPOLECC
(GopMHUpOBaHUSA IIEJIOCTHOIO 00pa3a TE€OMETPUYECKOro O0beKTa, BKIIOYas
NPEJCTaBICHUE CBOWCTB OOBEKTa, BBIABICHHUE TPYNI OOBEKTOB, BBISABICHUE
KOJTM4YecTBa OOBEKTOB B HEOONBIIMX TPYNIaXx M MaTeMAaTUYECKUX OTHOIICHUI
MeX1y OOBeKTaMu. PaccMOTpUM HEKOTOpbIE MpPHEMBI, KOTOpBIE IOMOTAOT

MAaTCMAaTUICCKOMY BOCIIPHUATHIO TCOMCTPHUUICCKUX 0OBEKTOB.

»  [Ipeomemmnoe mooenuposanue xongueypayuu. IlppeM MOXHO TPHUMEHHTH
IIPY BBITIOJIHEHUH YIIPAKHEHHMS, OIIMCAHHOTO B IIpuMepe 3. J[J1s Toro 4To0bl yYUTEIb
MOT PYKOBOJIUTH BOCIPHUATHEM YYaIIUXCs, aKIICHTHPYS WX BHUMaHHE Ha TOM WJIH
WHOM TpPCYrOJIbHHKE, HAy4YUTh HX IIEPEKI0YaTh CBOW B30P C «OOJIBIIOTO»
TPEYTroJbHUKA Ha «MaJICHbKHE» TPEYTOJbHUKH, KOTOPBIC €0 COCTABIISIOT, ITEearor
MOJKET MPEAIOKHUTh YUAIIUMCS MOJICIb, H3TOTOBJICHHYIO M3 Oymaru. TpeHUpOBKa
BOCIIPUATHUSL 3aKJIIOYaeTCs B TOM, YTO, CKJIaJbIBas JBa TPEyroJbHUKAa BMECTE,

ydamuecss BUAAT OJUH TPEYTOJIbHHUK, pa3bCANHAA UX, CHOBA BUAAT ABA HCXOOHBIX

NN

Puc. 17

TPCYIT'OJIbHUKA.
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»  Bouidenenue snemenmo8 KoHgueypayuu ysemom. ITO MOXKET OBbITh WU
packpaimmBanue (pUTypsl, BXOISIIEH B KOHPUTYpaIHI0, UK 00BEICHUE €€ KOHTYpa.
[Ipu ompenercHHOM ypOBHE BJIAJCHUS MPHUEMOM, MPH €ro0 CaMOCTOATEIHLHOM
NPUMEHEHWH HEKOTOphIe yuUalluecs MpH aHalIu3e pHCYHKa U3 mpuMmepa 3
MOJTHOCTBIO 3aKPAIlIMBAIOT OAWH U3 TPEYTOJbHUKOB, APYTUE BHIICISIOT JIUIIE €T0
KOHTYp, TPEThH — KOHTYPBI JIBYX TPEYTOJIHHHKOB KapaHIAIIaMH JBYX Pa3HBIX
BeTOB. TBOpUECKOe MCHOIB30BaHUE OCBOSHHOTO MPHUEMa UTPAET CYIIECTBEHHYIO

pOJIb MPU PEUICHUH 3a/a4.

Ipumep 4. Onpenenure, CKOIBKO JUAroHaJIel y BEITYKIJIOTO MSATUYTOJbHUKA.
Ilyctp W3 KakIOW BEPIIMHBI IATHUYTOJIBHUKA y4YallMECSd MPOBERYT
KapaHJalloM OJHOTO IIBETA JIBE BBIXOAAIIME M3 Hee AuaroHanu. Takum oOpaszom,

OHH HCIIOJIB3YIOT KapaHJdaliu ITATH Pa3HbIX IBCTOB U IIPOBCAYT 10 OTPC3KOB.

Puc. 18

Jlanee oHu 0OpaTAT BHUMAHUE Ha TO, YTO Ka)K[ask TUaroHasab Obuia MpoBecHa
UMHU JBaXKIBI (OTPE3KU JBYX pa3HBIX I1BeTOB). ClieIOBaTENBHO, y MATHYTOJIBHUKA
5 nuaronanei. OnucaHHbIN cI0CO0 peleHUs TO3BOJIAET YUUTEIIIO TOCTABUTH MEePe/T
y4aluMHUCS ~ BOMNPOC O  KOJIMYECTBE  JUaroHajedl y  IIeCTUYroJIbHUKA,
CEMUYTOJIbHUKA, CTOYTOJIbHUKA.

HaiinenHsnii cmoco0 JIeTKO MOXKET OBITh IEPEHECEH HWMH Ha Jro0oi
MHOTOYTOJIBHUK: YHWCJIO JMaroHajlied paBHO TIOJOBHMHE (KXKIyHO JUaroHalb
MPOBEJIM JIBAXKIIbI) TPOW3BEACHUS YHCJIA BEPIIMH (YMCIO WCHOIB30BAHHBIX
KapaHJallleil) Ha YUCI0 AUAroHajed, BBIXOJAIIMX M3 OJHOM BepLIMHBI (MX Ha 3
MEHBIIIE 4YHCIa BEPIIMH). OTO TPUMEpP BOCIPHUATUSA, TMOJKPEIIICHHOTO

PaCCYKACHUAMU.
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" Ucnonvzosanue nocuxu nepebopa. ITOT NpuUeM (HApPSAY C BBIICICHHUEM
I[BETOM ) UMEET MECTO, HallpuMep, TIPH BBITIOJIHCHUHN 3aaHus u3 ipumepa 4. Jloruka
nepedopa 3aKIIYaeTCs B 3TOM Ciydae B IOCIIEIOBATEILHOM TMPOBEACHUH BCEX

I[I/IaI‘OHaJIGI\(JI, BBIXOAITHNX M3 Ka}K,HOﬁ BCPIOUHBI IIATUYT'OJIbHUKA.

Puc. 19

BoooOpaikenue

Onepauuu MBICIIEHHOTO OIEPUPOBAaHUSA O0pa3aMM M CO3JAaHHUS HOBBIX
00pa3oB OTHOCSATCS K BOOOpakeHUI0. B paMmkax M3ydyeHHs] HarjasqHON reoMeTpuu
BOCCO3/Ial0Ille€ BOOOpaKEHHE — O3TO IMPEICTAaBICHHUE HOBBIX T€OMETPUUYECKHUX
O0OBEKTOB B COOTBETCTBUHU C UX OMHMCAHUEM, UEPTEIKOM, CXEMOHM.

®opMupyeTcsi BOOOpaKEHUE HAa OCHOBE BOCHPHSATHS, MO3TOMY, oOoraras
OIBIT BOCHPUATUHU, HAONIOAEHHUA, MOOYXAas ydaluuxcs K CO3/aHuio o0pa3os,
yuuTeIb pa3BUBaeT MX BooOpaxeHue. OBNajeHHE NEHCTBUSMHU BOOOpa)KeHUs
IIPOUCXOJUT B MPOLIECCE MEPEXOAA TPAKTUUECKUX AEUCTBUI BO BHYTPEHHUH IIJIaH.

JleficTBUsI BOOOpa)KEHUsS SIBIISIOTCA COAEpPXKAHUEM 3ajad, LEIbl0 KOTOPBIX
SBIIAETCSL:

— CO3/JaHME MBICJIICHHOTO 00pa3a TIeoOMETPUYECKOro OO0BEKTa MO €ro
OINMCAHMIO;

— CO3/IaHME MBICIEHHOTO 00BbEeMHOr0 o0Opa3a OOBbEKTa Ha OCHOBE PHCYHKa
POCTPAHCTBEHHOI'O TE€Ja WK MPOESKIIMOHHOTO YEPTEXKa;

— MBICJICHHOE OIIEPHPOBAHUE 00pPa30M.

= ToBOpst O co30anuu MmoeicienHo20 o00pasa no e2o0 onucavuro, OyneMm
paccMaTpHuBaTh CUTYAIIMIO, KOTJa B X0/I€ PEILICHUS 33/1aud yqaluMcs HE00X0IUMO
MBICJICHHO CKOHCTPYHMPOBATh HOBBIM 00pa3 M3 3HAKOMBIX, KaK U3 3JIEMEHTOB

KOHCTPYKTOpA.
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HpI/IBC,IIeM IMpUMEPLI  ABYX BaHaHI/Iﬁ, ri€ B KadyCCTBC «JBJICMCHTOB

KOHCTPYKTOpa» BBICTYNAIOT MapajieIeIuIeIbl.

IIpumep 5. Boutoxute mnapamienenunes u3 4 KyOWKOB MOXXHO ABYMS
criocobamu. OAMHAKOBOM 7 OyNeT IUIONIaJbh MOBEPXHOCTH Iapajuieiienune/ia

B [IEPBOM M BTOPOM CIIydasix?

«CIOXHUTB» U3 YeThIpeX KyOMKOB NapajuleJenune]] ydaliuecsl JIOJKHBI
MBICJIEHHO, @ BOT IPOBEPUTH, UTO TAKUX BO3MOXKHOCTEH TOIBKO JIBE, B MBICIIEHHOM
IUJIaHE JIOBOJIBHO CJ0HO. Caenatb 3TO HEOOXOAUMMO, MPUOETHYB K KyOuMKam

PCaJIbHBIM.

Ilpumep 6. O0beM mapaulenenunena paseH 64 cm®, mmpuHa — 4 cwM,
BbICOTA — 2 cM. [InuHy 3TOro napasienenunena ymeHbmin Ha 3 cM. Onpenenure

00BeM IMMOJTYUYHUBHICTOCA ITApaJIICIICIIUIICAA.

3cMm 3cMm

[Ipu pemeHun H3TOM 3agayuM  MBICIICHHOE BOCHPOU3BEICHUE CUTYAIUU
MO3BOJIICT HAUTH 00JIee pallMOHANIBHBIN My Th, YEM MOCEI0BATEILHOE BEIYUCIICHUE
JUIMHBI OOJIBIIOTO TMapasulesienuIie/la, YMEHbIIEHHEe €€ Ha 3 CM W BbIYMCIICHUE

o0beMa HOBOTO mapasuienenurena. Bo Bpems moucka u oOCYXIEHUSI CIIOCOOOB

195



pellleHusl 3aJayu yYUTeNlb MpejiaraeT ydalluMmcsl MPEeJCTaBUTh, UYTO 3aJaHHBIN
B YCJIOBHUH TapajulesIeUIe;] pa3pe3aroT Ha ABa Mapajiieenuiesa, Ipu 3TOM JIJTHHA
«OTpe3aeMOroy Napajuiesienuneaa pagHa 3 cm.

Orcroma, dTOOBI pEIIMTh 3ajJady, HEO0OXOJUMO O00BbEM HCXOIHOTO

ImapaJuICJICIINIIC1a YMCHBIINTL HA 00BeM ((OTp€3aHHOﬁ>> qacTH.

= 3anaya co30anusi MbICIEHHO20 00pa3a NPOCMPAHCMEEHHO20 Meld HA OCHO8E
epaguuecko2o uzoopasicenus pelaeTcs B IEPBYI0 ouepeib A MPOCTPAHCTBEHHBIX
¢uryp. Ilpexxne yeM MO3HAKOMUTH YYAIIMXCA C MPOCKIIMOHHBIM YEPTEHKOM,
KOTOPBIN HUCHOJIB3YETCA B CTEPEOMETPHUH, B KypCe HATISAHOW TEOMETPUN U3YUECHHE
IPOCTPAHCTBEHHBIX (PUTYp MOJIE3HO HAYaTh C PUCYHKOB CTEKJISIHHBIX, KapKaCHBIX
MOJENIed, a TaKKe CIUIOIIHBIX TeJl, CIOXEHHbIX U3 KyOMKOB WJIU
napajieNenune10B, IOCTENEHHOE a0CTparupyst M300pakeHUsl MaTEPHAIIBHBIX TEN U
3aMEHsIS UX MPOEKIUOHHBIM YEPTEKOM.

MarepuanbHblii OOBEKT NPEACTaBUTH Jierue. Mcmob3oBaHue U300pakeHus
CTEKJISIHHOM MOJENHM Ha HAa4aJIbHOM 3Tale OBJIAJICHUS JECHCTBUSMU MO CO3/IaHUIO
MBICJIICHHBIX ~ MPOCTPAHCTBEHHBIX O0pPa3oB M TEPMHUHOJIOTHEH, CBS3aHHOU
C MHOTOTPAaHHUKAaMH, T[O3BOJISIET  y4YallUMCS  «YBHJETb» BCE  DIJIEMEHTHI
MHOTOIPAaHHHKA, OMNPEACNIUTh HX YHUCI0, OCOOEHHOCTH paCIOJIOKEHUs, (popMy
rpaneil. Ha cTrexisiHHO# Moienii BUIHBI U pedpa, u rpanu. M300pakeHne KapkacHON
MOJIeJI UMEET 0oJiee aOCTPAKTHBIN XapaKTep, MO3TOMY €ro UCIOJIb30BaHUE HOCUT
NEepPeXOAHbI XapaKTep OT U300pa)KE€HUs CTEKISIHHOM MOJENHU K MPOCKIMOHHOMY
yeprexky. Ha kapkacHoii Mozenu BUAHBI peOpa, a IpaHH Kak Obl MPO3payHbl,
peanbHO HEBUJIUMBI.

[TpoeKkMOHHBINA YepTeX — ITO YK€ YCIOBHOE H300pa’KeHUE, KOTOPOE HaJlo
YMETb YUTaTh. Y UUTENb (PUKCUPYET BHUMAHUE YUAIUXCSI HA TOM, YTO y BUIAUMOMN
rpaHu Bce pelpa SBISIIOTCS TakXke BUAMMBIMHU. YUalluecs IMOCIeI0BaTEeIbHO
BBIJICIISIFOT KOHTYPBI, OTPAHUYEHHBIE CIUIOIIHBIMU («BUIUMBIMIY ) TUHUAMU. [lepen

HX B30PaMH IIOABJIACTCA KY6 C TPCMA BUAUMBIMH I'PAHAMHA PA3HOI'O IIBCTA.
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= Haubonee  CHOXHBIMH Ul  y4YallUXCA  SIBJISIIOTCS  onepayuu
no npeobpazosanuio UCXo0H020 obpasa, B KOTOPOM OH IpETeprieBaeT U3MEHEHUS
HE TOJBKO B IUJJaHE MPOCTPAHCTBEHHOTO pACIOJOKEHHUS, HO W HM3MEHEHUS
CTPYKTypHOTO XapakTtepa. [Ipummepom Takoro IeHCTBHUS SBISETCS MBICICHHOE
CBOpaunBaHWe Ky0a W3 pa3BepTKU. HauwHATh BHITIOJHSATH 3a/JaHWs], CBS3aHHBIE
C pa3BepTKaMHu, HAJO C M3TOTOBICHHS YYaIIUMHUCS Pa3BEPTKH W3 JUCTa OyMmaru.
Hano mpemnoxuth uM 3aUKCHpOBaTh OAHY M3 TpaHEW Ky0a Kak HWKHIO |
HE CIIellla CBOpaynBaTh Pa3BEPTKy, 0Opalasi BHUMaHHE Ha pPacloIOKEHUE TpaHeH:
KaKOM U3 KBaIpaTOB Pa3BEPTKU 00pa3yeT BEPXHIOIO I'paHb, Kakue — OOKOBBIE. 3aTeM
HAJ0 TOBTOPUTH BBHITIOJIHEHHBIC JCHCTBUA CHOBa, HO Temeph (UKCHUPOBATH
BHHMAaHHE Ha TOM, KaKHe TIPU TOM COBMEIIAIOTCS TOUYKH U KaKUe OTPE3KH.
CBopaumnBas Ky0 U3 pa3HbIX pPa3BEPTOK, yUaTUECs MPUXOJAT K HEKOTOPOMY
pUEMYy MBICIEHHOTO CBOpauMBaHUsl KyOa, KOTOpPBIA 3aKIIOYaeTCs B TOM, UTO
YEThIPE PACIOJIOKCHHBIX B PsI KBajpaTa yIOOHO TPEICTAaBUTh B KA4eCTBE €r0
OOKOBBIX TpaHEH.
[Ipu oBnageHWM JCHCTBUAMH BOOOpaXKEHUS, KaK ¥ TIPH OBJIAJICHHUH
JEHCTBUSIMH HAOJTFOICHHS, CYIIIECTBEHHYIO TIOMOIIh OKa3bIBAIOT OMTMCAHHBIC BBIIIIC
MIPUEMBI UCTIOJIb30BAHUS MPEAMETHON MOJIETTU U BBIICTICHUS [IBETOM, O0JIETYa0IIne

BOCIIPUSATHE.

I'padpuueckue gecrBus

I'paduueckue nelcTBUA NPEACTABIAIOT COOOW Olepauuu IO CO3/aHUIO
rpaguueckux H300paKEeHUN TeoMETpUYEeCKUX OOBEKTOB. Pasznmuuarorcs oOHuU
10 UCIIOJIb30BAHUIO UYEPTEKHBIX MHCTPYMEHTOB, IO CIOCO0y HX 3a/aHus,
110 UCMOJB30BAHUIO KJIETYATOM WM HEIMHOBaHHOM Oymaru. I'paduueckue
JNEHUCTBHS COCTABJISIIOT OCHOBHOE COAEP/KAHME 3a/1a4, LIEJIbI0 KOTOPBIX SBIISIETCS:

— BBINIOJIHEHUE CXEMaTUYECKOT0 PUCYHKA, U300paKeHUsI OT PYKHU;

— BOCIIPOU3BEACHNE 3aJaHHOTO N300paKeHUS;

— MOCTPOEHNE U300PAKEHUS C TTOMOILbIO HHCTPYMEHTOB I10 aJITOPUTMY;

— IHOCTPOCHHUC I/I306pa)K€HI/I$I C IOMOMIbIO HHCTPYMCHTOB I10 OITMCAHHIO.
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"  Buinoanenue cxemamuyeckoeo pucynka. I[loCTpoUTh CXEeMaTHYECKUU
PUCYHOK K 3aJa4e, Ka4yeCTBEHHO OTOOpa3WB B HEM OCHOBHBIC KOHCTPYKTHUBHBIC
0COOCHHOCTH KOH(HUTypaluu, 3aUKCHpOBaTh B rpaduueckoil ¢popme MBICICHHO
CO3/IaHHBIN 00pa3 — BaXKHOE YMEHUE, He00X0IUMOE TIPU PELIICHUH T€OMETPUUYECKOM
3amaun. Ho muist aToro ydaimuecs JOJDKHBI HAYYUTHCS BBIIOIHIATH M300paKeHUs
ot pyku. [Ipu aTom yuaniuecs: 5—6-X KJ1accoB yke CIOCOOHBI HE TPOCTO KOMUPOBATh
JAHHBIE UM H300paKCHUsI, a BBHIMOJHATH OOJIEe CIIOKHBIC NEHUCTBHSI, HAIPUMED,
npeo0pa3oBaTh PUCYHOK B MTPOCKIIMOHHOE U300paKEHNUE WM MTEPEHECTH Ha Oymary

CO3JaHHBIA MBICIIEHHBIA 00pas3.

»  [locmpoeHnus c nOMOWbI0 UHCMPYMEHMO8 NO 3A0AHHOMY AN20PUMM) TEISTCS
Ha TOCTPOEHHUS, BBINOJHIEMbIE C KCIOJB30BAHHEM JIIOOBIX UYEPTEHKHBIX
MHCTPYMEHTOB, U KJIACCUUYECKHUE MTOCTPOCHHU S, BBITTOJIHIEMBIE C TOMOUIBIO [IUPKYJIS
U JIMHEWKU 0€3 JIeTeHH.

[TormpocuTe MIATUKIACCHUKOB pacckazaTh, KaK MOCTPOUTH KBajpaT, U BbI
YBUJIUTE, UTO HE Y BCEX U3 HUX €CTh NPEACTABICHUSA O NEUCTBUAX, MOMJICKAIINX
BBITIOTHEHHUIO. [lonpocuTe HaUYepTUTh NPSAMOYTOJIbHUK HAa HEJIMHOBAaHHOUM Oymare.
Bce nu yyanuecs cpaBsiTCs ¢ 3TUM 33JJaHUEM?

OnHa U3 MpUYMH 3aTPYAHEHUN KPOETCS B TOM, UTO Y YUAIIUXCSl HET YETKOIO
MIPEJICTABJICHUS O TOW MOCIEAOBATENBHOCTH AECUCTBUN, KOTOPAsk TOJKHA IIPUBECTU
K JKE€JIaeMOMY pe3yJibTaTy. DTO MU HE MYIPEHO, MOCKOJIbKY 3TH JEWUCTBUS, KaK
npaBWwio, He (GUKCUPYIOTCSA, BEIb HAa PUCYHKE UM TIpejjiaraetcsi KOHEUYHBIN
pe3yabpTaT, KOTOPbI Ha CaMOM JI€JI€ BOBHUKAET MOCTENEHHO, 32 HECKOJBKO I11aroB.
OMNBITHBIN yYUTEIb, BBITIOJHSS MOCTPOCHUS HA JTIOCKE, BCE HEOOXOAMMBIC IIIard,
KOHEYHO, (PUKCHpYeT, a YYCHHK, BO3MOXHO, U MOBTOPUT MX y ceOs B TETpaJu.
Opnako 3anomHuT au? CMoxeT nu BocnpousBecTH noma? IloMoup ywammmcs
BBICTPOUTH QJITOPUTM MOKET IMOCIEA0BATEIbHOCTh PUCYHKOB CTOM-KaJIPOB:
W300pKEHUM, TOCIEAOBATEIbHO  (PUKCHUPYIOMIMX  OTAENbHBIE, HaumOoJee
XapaKTepHbIE MOMEHTHI MOCTPOEHUsI KOHGUTypaluu. 3/1eCh HEOObIYaitHO Ba)KHO,
YTO PUCYHKH JAIOT y4YalUMCS BO3MOXKHOCTh KOHTPOJHPOBATh B XOJ€ paOOTHI
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IIPaBUJIBHOCTH BBIIIOJIHAEMBIX MMM JelcTBHM. [locinenoBaTresbHOCT PHUCYHKOB
JOJKHA OBITh TOJKpETieHa BepOadbHBIM OMHUCAHUEM MPOU3BOAUMBIX JACHCTBHIA,
3a(pUKCUPOBAHHBIX PUCYHKAMHU.

BrInosHeHNE KIIACCHYECKUX T€OMETPUYECKUX IMOCTPOEHUM, BBINOJHAEMBIX
C IOMOILBIO LIMPKYJIA U JHUHENKU Oe3 neneHuil, Oojiee XapakTepHO Uil Kypca
IUIAHUMETPHUH, T. K. BpSAJ JIM UX MOJKHO OTHECTH K €CTECTBEHHBIM, BCE OHHU
OCHOBaHBI Ha JIOTUYECKH OOOCHOBAaHHBIX reomeTpuyeckux (akrax. Kpome toro,
Y caMy HJCK BBEICHHUS BECbMa MCKYCCTBEHHOI'O OIPAHMYEHHs Ha IIOJIb30BAHUE
JIMIIb ABYMSI HA3BAHHBIMU MHCTPYMEHTAMHM y4aluecs BOCIPHUHATH ITIOKa HE MOTYT.

B 5-6-x kiaccax nosje3Ha Kak pa3 IpOTHBOIIOIOXKHAs TOCTAaHOBKA BOIIPOCA —
3aIECTBOBATh PA3HBIE HWHCTPYMEHTHI, NPUAYMBIBATh pPAa3HbIE aJIrOPUTMBI U
CHI0COOBI IOCTPOEHUS1, AKTUBHO UCIIOJIB3Y ITOJIyUYE€HHBIE 3HAHUS O CBOMCTBAxX (hUryp
U pa3BuBas panTazuto. [Ipy 5ToM OCHOBOM AJ11 MHOTUX TOCTPOECHUM, BBITIOJTHAEMBIX
HUPKYJIEM MW  JMHEHKOW, CIYKUT KOHurypauusi, oOpasyemas AByMs
[IEPECEKAOIUMUCS  OKPY)KHOCTAMH. IIOCTPOEHHUsS TPEYroJIbHUKA II0 TPEM
CTOpPOHAM; CEpPEIMHHOIO IEPIECHIUKYJIApA K OTPE3KY; TOYKH, CHUMMETPUYHOMN

JTAHHOW OTHOCUTEIBHO MPSIMOM.

* 3anmaqdy 6ocnpouzseoeHus 3a0aHHO020 U300padjiceHusi TOJE3HO pPEellaTh Kak
Ha KJIETYaTOM, TaK W Ha HeJIMHOBaHHOW Oymare. JlanHas 3amada TpeOyer
OT 00YYaIOIIUXCSl CAMOCTOSITEILHOTO CO3/IaHUsI aliTOPUTMa TIOCTPOCHUS 3aJaHHOM
KOH(UTypalnM Ha OCHOBE ee aHanu3a. Kineryatas Oymara, o0agas MEpHOM CETKOM,
NapaJyIeIbHOCThIO W TEPIEHIUKYISIPHOCTBIO JIMHUM, €€ 00pa3yromux, CIY>KUT
OCHOBOM I ONpEeNeseHUusT OCOOEHHOCTEeH KOH(UTypaluu, MOAXOAOB K €€
BOCITPOU3BEICHUIO, 33/1a€T YMCIOBBIE XapaKTEPUCTUKH COCTABIISIONIUX DJIEMEHTOB.
HenmHoBanHass Oymara HE COICP)KUT TaKUX SBHBIX IOACKA30K M TpeOyeT OoJee
BHUMATEJILHOTO M3YYEHUS 3aIaHHOTO PUCYHKA.

Boimonasisi konupoBanue (uryp, M300paKEHHBIX Ha KJeT4aTtod Oymare,
ydamuecss JO/DKHBI HAYYUThCS «XOJWUTH» OT y3Jla K Y3y IO JUHHUSAM CETKH,
OTCUUTHIBASI OT HAYAJbHOM TOYKM KOHKPETHOE YHUCIIO KIIETOK BMIPaBO (BJIEBO) W
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OTPEJIEIIEHHOE KOJMYECTBO KJIETOK BBepX (BHM3). OCBOEHHBIM MpPUEM MOMKET
UCIIOJIb30BATHCS B JAIBHEUIIIEM MTPU BOCIIPOM3BEICHUHU PA3TUYHbBIX QUTYD, a TAKKE
UCIIOJIb30BAThCSA ~ YUMTENIEM, HalpuMep 4TOOBbl  «IPOJUKTOBATH»  KIIacCy

HEOOXOIUMBIN IJIs1 AalbHEHIIIeH paboThl TPEYTrOJNIbHHUK.

» Hawubonpimme TPYIHOCTH CpeIr BCEX 3ajlady Ha TOCTPOCHHE IMPEICTaBIISCT
nocmpoeHue uzoopadxcenusi N0 OnUcCaHulo, Tak Kak 3TO IPEArojaraeT Co3JIaHue
CHayaja 3pUTeJIbHOTO 00pa3a Ha OCHOBE BEpOAJIbHOTO OMUCAHUS, a 3aTEM CIocoda

CT0 ITOCTPOCHHU.

KoncrpynpoBanue

KoHcTpynpoBaHne B I€OMETpHMM — 3TO CO3JAHUE IMPEAMETHBIX MOJENEH
F€OMETPUYECKHX OOBEKTOB. DTU JIEUCTBUS €CTECTBEHHBIM 00pa3oM peaau3yroTcs
qyepes 3a7a4M Ha:

— IIPOCTPAHCTBEHHOE MOJICJIUPOBAHNE;

— IIOCTPOEHUE (PUTYPHI C TOMOILBIO MIeperndanus aucrta Oymard;

— Pa3pC3aHuC U CKIIAAbIBAHMC.

» [lepecubanue nucma dymacu SIBASETCS Ui yUALIUXCS ONEpALMEd, 3HAKOMOM
0 BBITIOJTHEHUIO PA3JIMYHBIX MOJENOK U3 Oymaru. OJIHaKO, MOBTOPSIS 32 YUUTEIEM
MOCJIEA0BATEILHOCTh TPEOYEMBIX OT HETO JACHCTBUM, ydallluics HE OCO3HAET UX
reOMeTpUueCcKor  cymHocTd. [losesHo  mpemmarat  ydamuMmcsT  PELIUTH
r€OMETPUYECKYIO 3ajladyy IyTeM T[eperudaHusi, TMpUBJIeKas UMEIOIInecs
r€OMETPUUECKUE 3HAHUSA, HAPUMEP MOCTPOUTH JIBE MapasuiebHbIC MPSMbIE WIN

KBajpar.

* [Ipocmpancmeennoe mooenuposanue BBITOJIHAET YaCTO BCIIOMOTaTENIbHYIO
(GYHKIMIO M3TOTOBJICHUS MOJENEed MPOCTPAHCTBEHHBIX TN, HEOOXOAMMBIX
B [IPOLIECCE U3YUYEHUS UX CBOMCTB. Hampumep, 11 U3y4eHUs: CBOMCTB CUMMETPUHU
B IPOCTPAHCTBE KAXKIOMY ydallemycsi HEOOXOIUMO BBUICNHUTHh W3 IUIACTHIIMHA

MOACIN IIapa, DUJINHAPA, I(Y6a OTHn MOJICJIM TTIOMOTAar0T IIPU U3YYCHUU CEUYCHUIM

200



IPOCTPAHCTBEHHBIX Tel. llpu wm3ydeHunm pas3BepTkHM Kyba M Uil OBJAJACHUSA
HaBbIKAMHU OIEPUPOBAHUS MBICICHHBIMU 0O0pa3aMH ydalluecs IOJDKHBI UMETh
HECKOJIBKO (UTyp, U3 KOTOPBIX CBEPHYTh KYO MOXHO M U3 KOTOPBIX KyO CBEpHYTh
Henb3d. OHM M3roTaBIIMBAIOT MX CAMOCTOATENBHO 0 JaHHBIM MM pa3BepTKaM U
pucyHkam. ITomumo 3TOro ydamuecss pemarT U COOCTBEHHO KOHCTPYKTHBHBIE
3aJa4M, I7I€ UM HYXKHO, ONMPAsCh Ha MBICICHHBIA 00pa3 MOJECIUPYEMOIO Tela,
BBIIETTUTH OCOOCHHOCTH KOHCTPYKIIMH, 33JaTh CAMOCTOSITENIbHO WJIHM ONPEACIUTh
€ro pasMepbl, U3rOTOBUTH Pa3BEPTKy, HANpUMEp HU3rOTOBUTh M3 KapTOHa KyO
00bemMoM 1 M3 M MOJENs TPEYTONBLHON NMPaMUIBI M3 TPYOOUEK IS KOKTEMIS

(coemuHUTH TPYOOUKH MOXKHO, TIPOJICB BHYTPh HUTh MJIU TOHKYIO ITPOBOJIOKY ).

* Paspesanue u cKiaovigaHue @ueyp CIYKAT Pa3BUTHIO U YIIIYOJICHUIO
IPEJICTaBICHUA O TEOMETPUUECKUX (PUTypax, OOHAPYKEHUIO CYILIECTBYIOIIUX
MEXJy HUMH CBsa3ed. Tak, KBagpaT MOXHO pa3pe3arb Ha JBa pPaBHBIX
NPsIMOYTOJIbHUKA (II0O OCH CUMMETPHUH, NEPIEHIUKYISIPHON CTOpOHAM KBapaTta),
Ha J[Ba PaBHBIX MPSMOYTOJBHBIX PaBHOOEIPEHHBIX TPEYrOJIbHUKA (IO OJHOM

I[I/IaFOHaJII/I), Ha 4YCTBIPC paBHBIX KBaApaTra 1 T. II.

Ipumep 7. Bo3pbMmuTe KBajpaT U pa3pexpTe ero mo auaroHaisM. CloxuTe

U3 MOTYYUBIIUXCS QUTYP IPSIMOYTOJIbHUK.

HGHHOCTB IMOJTYYCHHBIX HABBIKOB 3aKJIIOYACTCA B TOM, 4YTO B I[EU'IBHGIZIHCM
paspe3aHuc MU AOCTPpAUMBAHHC HCIIOJIB3YCTCA B Kad4CCTBC IIPHCMaA: HA OCHOBC
):[CflCTBHfI o TMCpCKpaMBaHUIO MOKXHO HAXOAWTH INIOIIaZlb TPCYI'OJIbHUKA,
COCTaBJICHUC ITAPKCTOB H3 PAaBHBIX TPCYT'OJIBHHKOB IIO3BOJIACT «YBHACTL», YTO

CyMMa YTJI0B TpeyrojbHuka paBHa 180° u mp.

Ipumep 8. BripexbTe U3 nucra Oymaru TPEyrodbHUK M TIEPEKPOUTE €T0

B NIPAMOYTOJIbHUK. YeMy paBHa IJIOIIA/b TPEYTOJIbHUKA?

[Tone3no wucHonab30BaTh B YYEOHBIX LEISAX XOPOLIO M3BECTHYIO HIpY-

rOJIOBOJIOMKY « TaHrpam».
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JeucTBus MU3MepeHUs

JIeHicTBUS N3MEPEHUS COCTOST U3 ONEPALIMN 10 U3MEPEHUIO TEOMETPUUECKUX
BEJIMYMH U YCBOCHHIO ATAJIOHOB JIJTUHBI, IIJIOLIA/I1, 00beMa U TpaJyCHOM MepHI yria.
Hcnonp3yloTcst OHM B X0/I€ YIIPaKHEHUH, TPEOYIOLIUX:

— BBIITOJIHEHUS U3MEPEHNUN C TIOMOIIBIO0 HHCTPYMEHTOB;

— BbIOOpA U peoOpa30oBaHMsl €AUHUL] U3MEPEHUS;

— U3MEPEHUS BEJIMYMHBI HA IJ1a3;

— COIIOCTABJICHUS BEJIMYMH HETIOCPEICTBEHHO BOCIIPUHUMAEMBIX OOBEKTOB;

— BBINIOJIHCHUS BEIYMCIICHUM IrcOMCTPHUICCKHX BCIIMYNH.

* OBnafeHUE NPAKMUYECKUMU U3MepeHusMU BKIOYaeT B ce0s OCO3HAHME
caMoro  Impolecca  U3MEpPEHUs, 3HAHUE  YCTPOMCTBA  HCIIOJIB3YEMOIO
U3MEPUTEIBLHOIO MHCTPYMEHTA, €ro MIKaJIbl, YMEHUE UM I10JIb30BaThCs. M3mepenue
JUIMHBI OTPE3Ka 3HAKOMO YYallMMCs W3 HAYaJIbHOM IIKOJIBI, IO3TOMY 3/]1€ChH
HEOOXOJMMO, BO-TIEPBBIX, YTOYHUTb, HACKOJBKO OCO3HAHHO YYallHecs €ro
BBIIIOJIHAOT, BO-BTOPBIX, PACIIUPUTH KPYT IPUMEHEHUA, HAIIPUMED, 1JIsl U3MEPEHUSA
JUIMHBI JIOMAHOW, IMPOU3BOJIBHOW KPUBOW, PACCTOSHHS MEXIAY IBYMS TOYKAMH,
OT TOYKM [0 NPSIMOH, MEXAYy JABYMs MAapAJUICIbHBIMA IpAMBIMU. MOXKHO
MOTOBOPUTH U 00 MU3MEPEHUM PACCTOSHUS OT TOUKM 10 ¢urypsl. Hy u, KoHeuHo,
IOJIE3HBl ITPAKTHUYECKUE H3MEPEHHUs, KOTOPhIE MOXHO BBINOJHIATH B KJIACCE:
IIOIIPOCUTE YYAILMXCSl U3MEPUTH JUIMHY U LIUPUHY CTOJIA, BBICOTY CTYJIA, pa3Mephl
JBEpHU, HAWTH PACCTOSHHE MEXAY ABYMs CTOJIAMH, IIMPUHY MPOXOAA MEXKIY
psogaMu W np. AHaJOTWYHBIE 33JaHUS MOYXHO BBINIOJHUTH M TPU H3YYEHUU
wiomanad. Bce 53T0 ecTecTBEHHBIM 00pa3oM MOAXOAUT [UIsl OpraHU3aluu
MPaKTUYECKUX PaOOT, 1711 UCMIOJIB30BAHUS IPYNIIOBBIX (POpM pabOThI, KOTOPHIE TaK

HPaBSTCS yYAIINUMCHI.

Ipumep 9. Ilo pucyHky onpeaenure JIUHY OTpe3ka AB.
Ae o B
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IIpy BBINOJHEHMM HTOrO 3aJaHUS YyYalluecs JOJDKHBI BBIABUTh H
copMynupoBaTh NpoOIeMy, HaTH TyTh BbIXOAa M3 MPOOJIEMHON CHUTYyalluH,
KOTOpasi BEIPAXKAEeTCs B TOM, YTO TPEOYEeTCsl HAalTH IJIMHY OTPE3Ka, Ha4ajio KOTOPOro
HE COBNAJCT C HAYajoM OTCYETa. Y CIICIIHOE BBIIOJHEHUE 3TOI0 U aHAJIOTUYHBIX
3aJlaHAld OTPa)KaeT CHOCOOHOCTh HAMTH BBIXOJ W3 HECTAHIAPTHOM CHUTyaluH,
TOBOPUT O IOHUMAHUU CYTH IPOLECCA U3MEPEHUS.

B omimune OoT mM3MEpeHus IUIMHBI OTPE3Ka, M3MEPEHUE BEIUYUHBI yria —
HOBBIM BUJA u3MepeHuil. Ilomouyp ydanmmumcs MM OBIAACTh NPU3BAaHbI 3aJaHU,

KOTOPBIC BBIITOJIHAIOTCS HA I/I306pa)KCHI/IHX TPpaHCIIOPpTHPA.

Puc. 20

B HuX yyamuMcs He Halo I U3MEPEHUs yIila NPUKIAAbIBaTh TPAHCIIOPTUD,
3TO yXe HM300pakeHO Ha pucyHke. HeoOXOAMMO BBIMOJIHUTH TOJBKO TY 4YacTb
JEWCTBUM, KOTOPAasi BKJIIOYAET ONPENEIICHUE BEJIMYMHBI yria no mkaie. [Ipu satom
OHM IIPUBBIKAIOT K IIPABWJIBHOMY PACIOJOXKEHUIO TPAHCIIOPTUPA, UX BHUMAHMHE
(buKcUpyeTcs Ha TOM, KaKOH IIKaJIoW y100HO MOJIb30BaThCA.

IlepBble MOCTpOEHHMsI yrila 3aJaHHOW TPagyCHOM MeEpbl TaKXKe ITOJIE3HO
OCYILECTBISATh Ha PUCYHKaX, TJIe JaHO M300pakeHHEe TPAaHCIIOPTUPA U MPOBEJACHA
OJIHA U3 CTOPOH yTJIa.

[lenecooOpa3Ho UCHIOIB30BAaTh B KAYECTBE U3MEPUTEIBHOTO HHCTPYMEHTA U
UPKYJIb — JJI OTKJIQJBIBAHUS PaBHBIX OTPE3KOB HIJIM HAXOXKJIEHUS ONpkaniieit

TOYKH IIPSMOM.

*  OBiaseHnE NPAKTUICCKUMU U3MEPEHUSIMU HEBO3MOXKHO 0€3 3HAHUS eOUHUY

usmeperus. Pemenue mo000N MpakTUYECKOW 3a/laud BKIIIOYAET BBHIOOP €AWHUIL
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HN3MCPCHUA WIIN npeo6pa3013aHI/Ie 3aJaHHBbIX. ]_—[OCTaTOLIHO, YTOOBI ydamuecs
X0pouio 3HaJIu COOTHOLICHUSA MCKIAY JIMHECHHBIMH MCTPUUCCKUMHU BCIMYMHAMU U

Ha UX OCHOBC OCYHICCTBJLAIN Hp606p330BaHI/IC CAMHUII II0IaaI U o0Bema.

IIpumep 10. B kakux eauHHIaX H3MEPSIOT: a) PACCTOSIHME OT JoMa
710 LIKOJIBI; O) UTMHY OTpe3a TKaHH MPH MOKYIKE; B) pACCTOSHHUE MEXy TOPOIaMHu;

I') IJI0IIA b KBAPTUPHI?

Ipumep 11. Kakue n3mepenus: Hal0 MPOBECTH, YTOOBI OMPEICIUTh, KAaKyIO
IPUMEPHO IUIOIIAIb 3aHUMAET TEPPUTOPHS Balel IKOJIbI? CpaBHUTE 3TH IJIOMIATN

c 1 cotkoii u 1 rekTapom.

Hayuutbcst  oco3HanHo, HedopMaabHO MNpPeoOpa3oBBIBATH  EIUHUIIBI
U3MEPEHUSI MOXKHO TOJIBKO TOT/Ia, KOT/Ia 3TU IPeo0pa30oBaHus CHAYaIa BHITTOJHEHbBI
MpaKTU4YEeCKA. MOXHO MPEIIOKUTh yYallUMCS HAYE€PTUTh KBaJgpaT CO CTOPOHOMU
1 1M ¥ ompenenuTh €ro IUIoIalb B KBaIPATHBIX JCHUMETPAX; 3aTeM Pa30UTh €ro
Ha KBaJpaThl CO CTOPOHOM | CM M MOACUUTATH YUCIIO KBaApaToB. OHU MOJTyYaT, 4ToO
wiomans kBagpara pasHa 1 am? mmm 100 cm?. OtTcroma U clenyeT 3aBUCUMOCTD
MEXy KBaJpaTHBIM JCHUMETPOM U KBaJpaTHBIM CaHTUMETpoM. OCO3HaHHBIE
JIEWCTBUS IOCTENEHHO MEPEXOAT BO BHYTPEHHUM IUIaH, HO B MaMSTU OCTAIOTCS U

MOTYT OBITh TOBTOPEHBI IPU HEOOXOAUMOCTH.

u OI[HaKO HCJIb3d HAYUYUTLCA OyYerueanb ceomenipudecKue sejqudiunbl Ha 2ids,

€CJIM He OBIJIO OITBITAa COITOCTABJICHUS BEJIMYHH BOCIIPHMHHUMACMBIX 0OBEKTOB.

IIpumep 12. HazoBure oTpe3ku B MOpsAKe Bo3pacTaHus ux anuH. Kakue

13 3TUX OTPE3KOB MOXKHO 3aKPBITh KPyrom?
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= [lIpu pemieHun 3a1a4 Ha BbLIYUCACHUE 2E0OMEMPULECKUX BEAUYUH BBIACISAIOTCS
TPH aCIIeKTa: 3HAHUE MOHATHS, BIaJcHUE (POpMaTbHBIMH MPABUJIAMU BBIYUCICHUS
MU TIPUMEHECHHE CBOMCTBA AJJUTHUBHOCTH MAaTEMaTHUYECKHUX BEJIIMYMH, COCTOSAIIEE
B TOM, UYTO 3HA4Y€HWE BEJIMYHUHBI, IPHUCYIIEE IeJIOMy OOBEKTYy, PaBHO CyMME
3HAQYCHUH BEJIMYMH, COOTBETCTBYIOIINX €TI0 YACTSIM.
C mnoHsTHEM IUIONIAAX YYallMecs YK€ 3HakoMbl. HOBBIM MOHATHEM
JUIS ydamuxess 5—6-X  KJjaccoB  sABISIETCS TOHsATHE oObema. IlernecoobpaszHo
MEepPBOHAYATILHO TEOMETPUUECKHE BEJIMUMHBI HAXOAUTh B a0CTPAKTHBIX €IUHUIIAX —
BBECTH TMOHATHS €IWHUIIBI JIJTMHBI, KBAAPATHON €IUHUIIBI, KyOUYECKON €IIMHMIIBI.
durypsl pa3OuBalOTCsl Ha KBaJpaThl, MIIONMAAU KOTOPBIX MPUHSTH 32 1 KB. €11., a

YKC 3aTCM OCYHICCTBIEACTCA MEPEXO0J K MECTPUICCKHUM CAWMHHULIAM.

Ipumep 13. Hapucyiite ¢urypy Toil ke 1omaau, uro u Qurypa,

n300paxxE€HHAasi Ha PUCYHKE.

HeoOxoaumo  y4yuThIBaTh, YTO HEONPABAAHHO  OBICTPBIA  NIEpexon
K hopmManbHOMY MpaBuiy (BBIYUCICHHE IUIOIIAAU MPSMOYTOJbHUKA, 00beMa
napajJieiienunena) MpUBOJAUT YacTO K €ro OTPbIBY OT YCBOEHHOTO MOHATHS U
3aTPyAHSIET NPAKTUYECKOE MPUMEHEHHE. DTOT MEPEXOJHBbIN dTal JOJKEH OBbITh
o0ecrneueH aJeKBaTHBIM CO/ICPKAHUEM.

Hanpumep, Takumu 3aaHusgMu:

IIpumep 14. HauepTute B TeTpaau NpsiMOYrOJIbHUK CO CTOPOHaMHU 6 CM U
8 cm. PazbeiiTe mpsIMOYTOJIBLHUK Ha KBAaJPaThl CO CTOPOHOU | CM M ONpESenuTe €ro

IUIOINAb.
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Yuurens npeiaracT ydyamuMcs 3aKpacuTh OJHMH M3 KBAaJPATOB IUIOLIAJBIO
1 cM?. BakHO, 9TOOBI y4aIIUecs CYUTAIIM KBaJPaThl CHAYaIa OJHOTO PAa, a 3aTEM
CUMTAJIM YUCIIO PAJIOB. YUUTENb €11€ pa3 00pallaeT BHUMAaHHUE yJallluXcs Ha TO, 4TO
YUCJIO KBAApPATOB B DSy PAaBHO YHMCIOBOMY 3HAYEHHUIO JJIMHBI OJHOM CTOPOHBI
NPSAMOYTOJIBHUKA, a YHCJIO PANOB — APYroMl CTOpOHBI. M 31ech HE NMPUXOAUTCSA
paccuuThIBaTh Ha TO, YTO IOHATHE IUIOIIAAM W YMEHHE BBIYHCIATH IUIOIIAJb
OpsIMOYTOJIbHUKA YK€ copMHpOBaHBl B HAYaJbHOM IIKOJE. JTO OOBEKTUBHO
TPYIHBII MaTepHall.

[lone3Ho ucnojb30BaTh CUTyalH" 3aTPpYIHCHUA, HpO6JIeMHBI€.

Ipumep 15. Onpenenure miomaab NpIMOYroJIbHUKA, 3aJTUTOTO KPACKOM.

[Ipr BBITOMHEHWM HTOTO YNPAKHEHUS YyYallUECs HE MOTYyT HPOCTO
nepecyuTaTh KBaJpaThl, TAK KaK 4acTh U3 HUX HE BHUAHA. TakuM o0pa3oM, UM

HeO6XOI[I/IMO BBIYUCIIUTD KOJIMYICCTBO KBAJApPaTOB C IIOMOIIBIO YMHOKCHU .

IIpumep 16. TloctpoiiTe Ha HETWHOBAaHHOW Oymare mNPSMOYTOJBHUK,

BBIITOJIHUTC HCO6XOI[I/IMI)Ie HU3MCPCHHA U BBIYHUCINUTC €TO IIOIAAb.

Bpsn a1 1uHBL CTOPOH MOCTPOEHHOTO NPSIMOYTOJIbHUKA OYAYT BbIPAKATHCS
«XOPOUIUMU» — KPYTIBIMU — YUCIaMH, YIOOHBIMH JJIS BBITIOJTHEHUSI BHIYUCICHUH.
Ckopee Bcero, B pe3yJIbTaTe BHIIIOJTHEHHBIX U3MEPEHNUN yYalllUecs MOJaydaT YTO-TO
BpoA€E 5 cM 3 MM, 3HAYNT, UM IPUAETCS BBIPAXKATh JJIUHBI CTOPOH B MUJUIUMETpPAX,
a 3aTeM HaXOJUTb IPOU3BEIAECHNE IBY3HAYHBIX YUCEIL.
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Ipumep 17. 1o u3BECTHBIM JAHHBIM MPAMOYTOJIbHUKA, MPEICTABICHHBIM

B TaOJIMIIE, HAMIUTE HEIOCTAIOIIHE.

Jlnuna Hlupuna Inowaow Ilepumemp
1 5cM 3cM *x* om? koM
2 8 MM R VM 40 Mm? R MM
3 10 m falaie falale 40 m

[Tocne Toro Kak mMpaBWJIO YCBOCHO, MOJE3HO PEIIATh HE TOJBKO MPSIMBIC
3a/1aud, HO M OOpaTHBIC — IO 3aJIaHHOM ILIOIIAJM M CTOPOHE MPSMOYTOJIbHHKA
HAXOJUTh JIPYTYIO €r0 CTOPOHY. A Takke€ OJHOBPEMEHHO HAXOJUTh NMEPUMETP U
IJIOIIA/1b, — U3BECTHO, YTO 00YYAIOIIUECs YaCTO IMyTAOT 3TH MTOHSATHS.

BaxHpli MOHATHUHHBIM BONPOC — CBOWCTBO AQAAUTHUBHOCTH IUIOIIAJA
(0OBbemMa) — XOTA B SIBHOM BUJE U HE 00CYX IAETCs, HO IIUPOKO UCIIONIb3YETCS:

a) TIPY BBIYMCIICHUHN BEJTUYUH (DUTYP, COCTABICHHBIX U3 MPSIMOYTOJbHUKOB;

0) npu BBIYKCICHUH BEIUYUH TEJ, COCTABICHHBIX U3 MapaslIeNICUIECI0B.

IIpumep 18. Onpenenurte miomanb GuUrypsl.

4 cm 4 cm

3cm 3cm

6cm

: 6 Ccm
|
I

10 cm 10 cm
[Ipu pemeHnn dTOW 3agaumM  1€JI€COOOPA3HO TOABECTH  YUAIIUXCS
K OCO3HAHHUIO JIBYX CIIOCOOOB PEIICHHUS: MEPBbIA — MyTEM pa3pe3aHusi UCXOAHOU
burypsl Ha [Ba MPSIMOYIOJbHHMKA, BTOPOH — TMyTEM €€ JIOCTpauBaHUs

JI0 IPSIMOYTOJIbHUKA.

207



Ipumep 19. 13 kyOukoB ¢ pedpoM 2 CM CIOXUIM Mapaienenunea. Yemy

paBeH ero o0bEM?

[Tpu pemreHnn 3TOM M aHAJIOTMYHBIX 3a7a4 CJIeAyeT OOCYAUTh JIBa PEIICHUS:
1) onpenensiroTCS  M3MEpPEHUs  MapajUielienuIea W MPUMEHSICTCS  IPaBHIIO
BBIYHCIICHUS O0BheMa TMapayUieienuneaa; 2) BBIYHCIICTCS 00heM OJHOTO KyOa,
MOJACYUTHIBAETCS YHCIIO0 KyOOB M IPUMEHSETCS CBOMCTBO aJITUTUBHOCTH.

3aBepiias pa3roBOp O JICMCTBUSX, COCTABJSIIONIMX T'€OMETPUUECKYIO
JEATEIIbHOCTh, CIIEyeT CKa3aTb O TOM, UYTO OTHECEHHE TOW WJIM WHOW 3aJadu
K ONpPEJEICHHON Tpynme SBISETCS JOCTaTOYHO YCIOBHBIM. I[loHSTHO, 4TO €€
BBITIOJIHEHUE TOJIBKO B PEJIKMX CJIy4asiX OCHOBAHO, HAIIPUMEP, TOJIBKO Ha JEUCTBUSIX
BOCIIPUATHS, Yallle OHO TPeOYeT COBMECTHON PabOThI BOCTIPUSITHS, BOOOPKEHUS 1
MBIIIJICHUS U, COOTBETCTBEHHO, BHITIOJIHEHUS PA3TUYHBIX JICHCTBUH.

MBI yke NpUBOAWIN PUMEPHI TAKUX 3aJaHUN, PACCMOTPHUM €IIE OJHO.

Ipumep 20. CkoabK0 IPSIMOYTOJILHUKOB Ha PUCYHKE?

a) 6)

YcmentHoMy BBITIOTHEHHIO ATOTO 3aaHUS CTIOCOOCTBYIOT:

a) METOJl YMOPSAOYEHHOTO Tniepedopa, CBOIAIIMUCA B JAHHOM Cllydae
K MTOCJIEIOBATEIbHOMY ~ TIepebopy  BCeX  MPSMOYTOJIBHUKOB,  COCTOSIIIMX
U3 «MaJCHBKHUX» MPSIMOYTOJILHUKOB U UX KOMOMHAITUH;

0) BooOpaxeHue, MO3BOJISIONIEe CO3/1aTh HEOOXOAUMbIEe 00pasbl U JOKa3aTh
OTCYTCTBUE MPSIMOYTOJILHUKOB, CJIOKEHHBIX u3 Tpex MaJICHbKHX

MpAMOYT'OJIbHUKOB,
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B) IPOLIECC BOCHPHUATHSA, MAAOIIMKA BO3MOXKHOCTH Ha OCHOBE 0OOpa3oB,
CO3/IaHHBIX BOOOpa)KEHUEM, BBIACIUTH M3 JaHHOM KOH(Urypanuu Bce

MMpAMOYTOJIBHUKHU, COCTABJICHHBIC U3 1, 2 1 4 «MaJCHBKUX MPpAMOYT'OJIBHUKOB.

2.5.5. Opranuzauusi GopMHPOBAHMS JOTHYECKOT0 U MPOCTPAHCTBEHHOI0

MBIIVICHUSA IIPH U3YICHUH HATJISIAHOH r¢eOMEeTpuMn

K OoCHOBHBIM pe3yiibTataMm 00y4eHHs MaTEMaTHUKE B OCHOBHOM IIKOJIE TAKXKe
OTHOCSITCSI CIIOCOOHOCTh K PAacCyXJIECHHUI0O UM YMEHHE IIOJIb30BAThCA METOJIaMHU
JI0KA3aTeJIbCTB U MOCTPOEHUS LIETIOYKU JIOTHYECKN BEPHBIX YTBEPKICHUM.

YMeHusT BEpHO M CTPOro pacCyXkAaTh, BbIABUIATH TMIIOTE3bI, JOKa3bIBAThH
OTHOILIEHUSI W  YTBEPXKIEHUS HEOOXOAUMBI HE TOJBKO TPU  PEIIECHUU
MaTE€MaTUYECKHX 33/]1a4, HO U B €CTECTBEHHBIX HayKaX, HalpuMep (PU3UKE U XUMHUH.
be3 BepHbIX pacCyKIE€HUN HE BBINOJHUIIL AHAJIU3 JTUTEPATYPHOrO TPOU3BEIACHUS,
HE HalMIIEenlb COYMHEHHE WM 3CCE II0 PYCCKOMY S3BIKYy, HCTOPHUH WIH
OOLIECTBO3HAHUIO. MaTremMaTU4YecKue TMOHATUS, HampuMmep, KOppEeKTHas H
HEKOppEKTHAas 3a7auu, METObl PELICHUs] HEKOPPEKTHBIX 3a/1ay, IpaBUiIbHAs UTpa
UCIOJIB3YIOTCS B MHpOopMaTHKe. Takxke MaTeMaTHKa — OTpaKeHHE MPUPO/IbI BO BCEX
€€ aCMeKTax, TaK Kak B IPUPOJE HET 00JaCTH, KOTOPYIO HEJb3s ObLIO Obl M3yYaTh U
MOJICJINPOBaTh, HMCIOJIb3Yysd MaTemMaTHdeckue cpeacrBa. Kpome 3toro, ymenue
paccyxJaTh TpeOyeTrcs BO MHOTMX pEajbHBIX JKU3HEHHBIX CUTyalUsiX, HauMHas
C yOexkIeHusI COOECeHUKOB, TMOKYIMOK B Mara3MHe W 3aKaH4YuBas pPEIICHUEM
CJIO’KHBIX TEXHUUYECKUX U OM3Hec-3ajau.

HecmoTrpss Ha Oonbiiyl0 MOTPeOHOCT CHPOPMUPOBAHHOCTH  JIOTHKH,
BKJIFOYAIOLIEH CIIOCOOHOCTh K PacCyXJACHHIO, YMEHHE I0JIb30BAThCS METOJIaMHU
JI0KA3aTeNIbCTB, YMEHHE MOCTPOEHUS LIETIOYKH JIOTHYECKU BEPHBIX YTBEPKICHUH,
JIOM B peajbHOM >KM3HU YacTO COBEPUIAIOT Jormyeckue omuoOku. B mpaxTtuke
oOyueHus: MaTeMaTHKe, OCOOCHHO MpU TPATAUIUOHHOM MOJXOJE K OpraHU3aIiH
oOy4eHHMsI, YydYallMecsl YacTO BCTPEYAIOTCS BIIEPBbIE CO CTPOrOM JIOTUKOM

JI0Ka3aTelIbCTBA TOJIBKO B Kypce reoMeTpun 7-To kiacca. [Ipu atom dhopmupoBanue
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YMEHUHN JIOTUYECKH MBICIUATH MIPOUCXOIUT IAPAUIEIBHO C HM3YYEHHEM HOBOTO
MaTepuaina, JUIsl BOCHPHATHS KOTOpPOTO B 5—6-x Kjaccax 0a3a HEpeAako Ha
JIOCTaTOYHOM YpOBHE He cdopmupoBana. [losTomy Hapsany ¢ ¢opmupoBaHHEM
YMEHHUM BBINIOJHEHUSI OCHOBHBIX JEHCTBUI C T€OMETPUUECKUMHU OOBEKTAMU MpPHU
W3YYCHUW HATJSIHOM TeoMeTpun B S5—6-X Kiaccax JODKHO (OPMHPOBATHCS
JIOTUYECKOE U MPOCTPAHCTBEHHOE MBILUICHHE.

Bceraer Bompoc: «Kak oprann3oBaTh IPOLECC U3YUYEHHs] T€OMETPUHA B 5-M
KJIacCe, CIIOCOOCTBYIOIINI PA3BUTHIO JIOTUKHU U IPOCTPAHCTBEHHOTO MBILUIEHUA?»

C mnepBeix ypokoB mo Tteme «HarmsagHas reomerpus» B 5-M  Kiacce
HEOOXOJMMO OpraHU30BaTh IMpolecC O0y4YeHUs TakK, YTOObl MpU HU3YUECHUH
MaTepuaia, BBINOJIHEHUHM 3aJaHuil y yyammxcs (OPMHUPOBAIUCH YMEHHUS
JIOTUYECKOTO U MPOCTPAHCTBEHHOTO MBIIIJIEHUS, YTOOBI IPOUCXOIUIO 3HAKOMCTBO
C HMHTEPECHbIM MaTepHaiOM, MOTHUBHPYIOUIUM Ha JajbHEWIIEe M3y4YEeHHE
re€OMETPUH, B TOM YHUCIIE YTIITyOJIEHHOTO YPOBHSI, HAUMHas ¢ 7-ro kiacca. Hanpumep,
IIPU W3YyYECHUH HArJISAHOM T€OMETPUM B 5-M KJlacce Ha ypOKax MOXKHO IIPOBECTH
IPOEKTHO-UCCIIE0BATENbCKYI0 paboTy 1no o0obmeHHon Teme «IIpoctpancTBo u
dopMa», OpPHUEHTUPOBAHHYI0 Ha pa3BUTUE JIOTUKM M MPOCTPAHCTBEHHOTO
MbIlIeHUs. PaboTa BKIIIOYAET LMK SKCIIEPUMEHTOB, KBECTBl U KEWCHI, KOTOPbHIE
IIPOBOJSATCA CUCTEMAaTHYHO B TEYEHUE M3y4YeHHs TeMmbl. HemocpencTBeHHOe

IIPOBEJEHUE pabOThI Oa3upyeTCs Ha NEATENBHOCTHOM MOAXOIE.

IIpuMep opraHu3anvu NPOEKTHO-UCCIEA0BATEIbCKON Pad0ThI

«IIpocTpancTBo U popmay

B Hauasne pa®oTBl y4yuTENb OpPraHU3YyeT MCCIEAOBAHUE, HANpPaBICHHOE
Ha (OPMUPOBAHUE MOHUMAHUS CYIIECTBOBAHHS MHOTO00pa3usi F€OMETPHUUYECKHUX
dbopm, BOCTIpUATHS pa3HBIX (OPM, MPOCTPAHCTBEHHOTO MpEACTaBICHUsI QUTYp U
[IEpBOHAYAJIBHBIX YMEHUW IIOCTPOCHMUS JIOTMYECKOM LEIOYKU YTBEPKIACHUMN.
VYyamuecs: cpaBHUBaOT (GOPMBI IPEAMETOB OKPYKAIOIIETO MUPA U OCYIIECTBISIOT
MOMCK aHAJIOTUYHBIX OPM TreoMeTpUUecKuX QUryp, Harpumep, HWIMHApA, 111apa,
MIAPAMHJIBI.
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Puc. 21

VYyampecs noJ pyKOBOJACTBOM YUWTENS ONHUCBHIBAIOT ITPOLIECC CPABHEHUS
00BEKTOB Yepe3 MOCTPOEHUE JIOIMUYECKUX YTBEp)KIAEHU. B mpouecce cpaBHEHUs U
aHaJM3a Mepel HUMU OTKPBIBAETCSl aHAJOTHsI U B3aMMOCBSI3b ()OPM MHPUPOAHBIX U
PYKOTBOPHBIX OOBEKTOB, TEOMETPUYECKUX (UTyp. 3aTeM OHU 000OLIAIOT MOHSTUS U
Ha CBOEM YPOBHE U3YyYEHHUs BBIABISIOT OTPAaHUYEHUsS U BO3MOXKHOCTb MX JCIICHUS
Harpynnel.  BeiOupass  mpu3Hak — JeleHuss  Ha  TPYIIbL,  COCTaBIISIOT
KJIaCCU(PUKALIMOHHBIE CXEMbI, HAIPUMEP BO3MOXKHOCTD JICJICHUSI TUPaMUJT Ha TPYIIIbI
B 3aBHCHMOCTH OT KOJIMYECTBA BEPUIMH (UTYpPHI, ABISIOMICHCS OCHOBAHUEM.

[Ipu u3yyeHun teMel «M3mepenue OnuHbl OompesKa, mMempudecKue eouHUybl
usmepenusi  Onunbly  (HOPMUPOBAHUE  JIOTUYECKOTO  MBIIUIEHUS  POUCXOIUT
napajuielbHO ¢ (OPMHPOBAHMEM YMEHUN BBINOJIHEHUS PAOOTHI C EOUHHUIIAMHU
U3MEepeHrsl. MOTHBALIMIO YYAIUXCS M aKTUBU3ALUIO UX PA0OTHI YUUTENb OPraHU3yeT
yepe3 3HAKOMCTBO YHYALIMXCS C M3MEPUTENbHBIMH NpUOOpamMH, KOTOPHIE UM HE
3HAKOMBbI, HAIIPUMED, aCTPOJIIONIO, MAJIKY, PEUCIIINHY, IITAHTCHIIUPKYJIb, MUKPOMETP.
VYuutenp, UCMONB3Ysl UCTOPUYECKUN MaTepuan 00 3THUX M3MEPUTENbHBIX MPUOOpax,
3HAaKOMHT YYaIUXCsl C UX UCIIOJIb30BAHUEM B IIPAKTUUECKOM AEATEIILHOCTH, HAIIPUMED
acTpoyisiOMsi B pa3Hble BeKa MCIIONb30Bajach KakK dYachl, JAJbHOMEp, HABHUraTop,
CUETHasl MalllMHa, CIIPABOYHUK KOOPJIMHAT, aTjiaC TPUTOHOMETPUYECKUX (DYHKIIMH.
C NOMOIIBIO IITAHTEHUUPKYJIS BBITOJHAIOT BBICOKOTOYHBIE U3MEPEHNS HAPYKHBIX U

BHYTPEHHUX JIMHEWHBIX Pa3MepoB, a Takxke rryouH orBepctuit. llITanreHmpkynb —
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OMH W3 CaMbIX PACHpPOCTPAHEHHBIX MPUOOPOB HM3MEpPEeHUs Onarojmaps MpPOCTOH
KOHCTPYKIIMH, YI0OCTBY B 00OpallleHuH 1 OBICTPOTE B paboTe.

3areM yudWTeldb OPTraHU3yeT NPOBEIACHHE OSKCIEPUMEHTA, PE3YIbTaTOM
KOTOPOTO SIBJIAETCS MOJEbh MPOCTpaHCTBA. B mporecce skcriepumMeHTa ydamuecs
BCIIOMUHAIOT  B3aUMOCBS3b  (OpPM  Pa3IUYHBIX  OOBCKTOB, CPABHHUBAIOT
PacCMOTpPEHHBIE HWHCTPYMEHTBI C HW3MEPUTEIHLHBIMH WHCTPYMEHTAMH JTHHBI
OTPE3KOB, KOTOPBIC HUCIIONB3YIOTCSA B Kypc€ MaTEMAaTUKH, BBISBISIOT YI00CTBO UX
UCIONIb30BaHus. Jlasiee yduTens TMpeasiaracT y4alluMcCs TMOTBITaThCs HU3MEPHUTh

TOYKY, OTPE30K, KBaJIpaT U KyO.

Touka OTtpe3ok |—> Ksagpar Kyb ?

() /
Puc. 22

anmnem Mo PYKOBOACTBOM VYUYUTCIIA BbIABUIAIOT THUIIOTC3Yy, 4YTO

reoMeTpuyeckue (Urypbl MOTyT MMETh WU HE MMETh M3MEpPEHHs. 3aTeM OHH
MOCJIEIOBATEIHLHO MPOU3BOIIT M3MEPEHMsI TOYKH, OTpe3Ka, KBajapara M Kyba u
CTPOSIT MOJeJb MPOCTPAHCTBA, TEM CaMbIM MPAKTUYECKH MOATBEPXKIas

BBIJIBUHYTYIO TUIIOTE3Y O HAJIMUWUU U3MEPEHU y puryp.

Mopaenb npocTpaHcTBa

Hynb OpHo [Ba Tpu
n3mepeHui n3mepeHue Nl v3mepeHus N n3mepeHms
[ OnviHa o o WupwuHa I:I BbicoTa @
4
Touka OTpesok Ksagpart Kyb
Y
OpgHomepHoe AByxmepHoe TpexmepHoe
NPOCTPAHCTBO NPOCTPAHCTBO NPOCTPAHCTBO
>

YCNoXKHEHME reOMETPUYECKUX PUryp

Puc. 23
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[Ipoananu3upoBaB MOJIYYMBIIYIOCS MOJEb, ydammecs (HOpMYyIUPYIOT
BBIBOJI, YTO YCJOXXHEHHE T'€OMETPUUECKUX (PUTYyp MPOUCXOIUT OIHOBPEMEHHO
C YBEJIMYCHHUEM YHCIIa U3MEPEHUH.

Ha mnocnexyiommx ypokax yduTellb MOXET MPOJOJDKUTH MPOEKTHO-
HCCIIEI0BATENBCKYIO paboTy, UCIIOJIb3YS, HAIPUMED, KBECT MIIN KEHC-TEXHOJIOTHIO.
[losToMy ¢ menbio QOpPMHPOBAHUS U PA3BUTHA YMEHUH JIOTHYECKOTO U
IPOCTPAHCTBEHHOTO MBIIUICHUSI KOHCTPYUPYETCS CUCTEMa 3a/laHuil, BO-TIEPBBIX,
oObenuHeHHBIX o0mel Temol «lIpocTtpanctBo u  (Gopma», BO-BTOpPHIX,
OPHEHTUPOBAHHBIX Ha WCIOJNB30BAaHUE MPOCTPAHCTBEHHOTO MBIIUICHUS U
IOCTPOEHHUE JIOTUYECKU BEPHOM LIENOYKH YTBEPKICHUMN NPHU BBIITOJIHEHUY 3a/1aHUH,
B-TPETbUX, OPHEHTHUPOBAHHBIX HA MaTEeMAaTHYECKWE U peajbHbIe >KU3HECHHBIC
CUTYalluH, B KOTOPBIX MOTYT OKa3aThCsl IIKOJIbHUKH.

PaccMoTpuM npuMepbl CKOHCTPYUPOBAHHBIX 3aJIlaHUM, KaX/10€ U3 KOTOPBIX

HMCCT CBOU MCTOJJUYCCKHUC U XaAPAKTCPUCTHUICCKHC 0COOEHHOCTH.

3ananue «Kyouk Pyoukay.
Tpu Opata coOpaauch MPOBECTH MEXKAY COOOI
COpEBHOBaHME MO coOMpaHuI0 KyOuka PyOuka, HO He

CMOI'JIM, TaK KaK HX MJIaamiasd CCCTPCHKA Yy KaxKJIO0ro

KyOMKa BBIHYJIa HEKOTOpHIE JAeTalid. MajgbuuKy Periviv
OTPEMOHTHPOBAaTh  KYOUKH, noaoOpas NeTaIN
K OCTaBIIUMCS 4acTsIM. Y HUX HE MOJYYUIIOCh ATO CAENaTh, TaK KaK KaXKJIbIi U3 HUX
Opan getanu Hayraja. [lomorn ManpurKkaM ONpeAeNUTh, KAKUX JETale He XBaTaeT
y KaXJ0ro KyOuka, n300paK€HHbIX MU Ha PUCYHKaX.

3amanue «KyOuk PyOuka» HampaBieHO HE TOJIbKO Ha BBITIOJHEHUE
yYalMMHUCS JTEUCTBUM JIOTUUECKOTO MBIIIUICHUS: aHaJIU3 OOBEKTOB, BHIBEIICHUE
CJIEJICTBUI U3 yCIIOBUS, BBIIBUKEHHUE TUIIOTE3 U MTOCTPOEHUE LEMOYKH JOTMUYECKUX
pacCcyXJIieHui, HO Tak)Ke W Ha (POpMUpOBAHHE MATEMATUYECKOTO BOCIPHUSTHS U
MIPOCTPAHCTBEHHOTO MBIIIICHUS, YTO BKIIOYACT MBICICHHOE BOCTPHUATHE (POPMBI
Ky0a, (QopMHupoBaHHE IETOCTHOTO 00pa3za TreoOMETPUYECKOro  OOBEKTa,

JIOCTpavBaHKE MPEACTABICHHBIX (puryp mo menoro kyba. Kpome storo, 3amada
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CBSI3aHA C peajbHOM >KU3HEHHON cuTyalued, B KOTOpPOM uepe3 TpeOOBaHHE
yJamujecss CTAaHOBATCS HE MPOCTO YYACTHUKAMM CHUTYallMd, a SBJISIOTCA
MIOMOIIHUKAMU TIPU BBIINOJHEHUU KOJUIEKTUBHOW JESATEIBHOCTH C TIeposiMU
CUTYaIllH, YTO CIOCOOCTBYET (hOPMHUPOBAHUIO (DYHKIIMOHATILHON MaTEeMaTHYECKOM
TPaMOTHOCTH, YMEHHIO CONEPEKUBATH APYTUM U OKA3bIBaTh MOMOIILIb.

VYyutenb B Hauaje BBIMOJIHEHUS ITOTO 3aJaHUsl OPraHU3yeT (PPOHTAJILHOE
o0CyXXJIeHHE€ TeOMEeTpUYecKuX (OpM  OCTaBIIUXCS  YacTed, PYKOBOIUT
JEATETLHOCTHIO YYAIIUXCS B TIPOIECCE aHalu3a W CpaBHEHHUS ATUX (GOpM, HX

JIOCTpauBaHMs JI0 LIEJIOTro KyOa.

T F e T =
77— T 7
E 74 : /Z /
X | | 1

Py

| V4

a) 0) 8) 2)

Puc. 24

Heiicmeus  obyuarowuxcsa. 1llkonsHukn B mpouecce (POHTAIBLHOTO
OOCYXKIeHHs, OPTaHM30BAaHHOTO YYUTEJIEM, aHAJIM3UPYIOT OCTaBIIMECS YacTH
KyOMKOB, N300pakeHHbIE Ha PUCYHKE, U BBISBIISAIOT, UYTO HA PUCYHKE MTPEICTABICHbI
yacTh KyOukoB pasmepoM 4 Ha 4, KOHCTPYUPYIOT IUEJIOCTHBIM o0pa3
r€OMETPUYECKOTO 00bEeKTa — KyO — MOJIeTT COOpaHHOTO KyOuKka. 3aTeM CpaBHUBAIOT
OCTaBIIMECS YacTH C MOJENBI0 IEJIOr0 KyOMKa UM BBISBISIOT, Kakux JeTayied
HE XBaTaer.

[lon pykoBOACTBOM yuuTensl ydamiuecs (PUKCUPYIOT CBOM PACCYKIEHUS,
CTpOsI IIETIOYKY JIOTUYECKUX yTBepKIaeHu. Kaxxnoe yTBepkaeHne cooTBETCTBYET

CTPYKTYpE: YCIOBHE, BEIBOJ, 0OOCHOBAHUE.

TaK KaK .ccocevenereee) TO weveeereee (cenneeenes)
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B 3aBucumoctd OT YpoBHS CPOPMHPOBAHHOCTH YMEHHUS 3alUCBIBAHUSA
JOTUYECKOM  LENOYKM PACCYKACHUM  ydallMecss WM  3alMCBhIBAIOT €€
CaMOCTOSITENIbHO, @ IOTOM CPAaBHMBAIOT C 00pa3loM, WK padOTAIOT C 3TAJTOHAMU
3aMKCH YTBEPKACHUM.

OTMeTuM, YTO MpHU BBINOJHEHWU 3TOTO 3aJaHUs YYallHECs 3aluChIBAIOT
paccyXeHHs B CJIOBECHOH (opMe, T. €. HE UCIOJIb3YSl CUMBOJIbHYIO 3aIIUCh.

LIpumep paccyscoenutl yyauwuxcsi:

1) Tak kak Ha PUCYHKaX a U 6 BEpXHss IpaHb 0€3 MOBPEKACHUI, TO pa3mep
1es0ro Kyouka 4x4.

2) Tak kak menblii KyOWK pasmepoM 4x4 (myHKT 1), TO CKOHCTpyHpyeM
Mozeab KyOuka ©0e3 MOBpPEXKICHWI, pacmojio)KUB €ro IBETHbIE TpaHU
COOTBETCTBEHHO I[BETaM OCTABIIUXCSI YyacTel (PUCYHOK ¢&).

3) Tak kak Ha pUCYHKAX a U O TIOBPEXKICHBI MEepPeIHssA U OOKOBBIC TPaHH, a
HA PUCYHKE 6 — BEpXHSS TIpaHb, TO HENOCTAIOIIME 4YacTU HMEIOT IBETA,
COOTBETCTBYIOILIME 3TUM I'paHsIM KyOHKa.

[TapauienpHO € MOCTPOCHHUEM LIEITOYKN YTBEPKACHUM ydaluecs BIIOIHSIIOT
IPAKTHUECKYIO NIEATEIbHOCTh — JOCTPauBAaIOT YacTH KyOMKOB J0 LI€JIOro Kyoa,
BBITIOJIHSASI MTOCTPOEHUsI Ha Oymare, 4To CIocoOCTBYeT (POPMHUPOBAHUIO YMEHUI

N300paKEHUS TEOMETPUUECKUX 00BEKTOB Ha Oymare.

3ananue «baOymIKMHBI BHYKW.

K 6abymke Ha neHb pokaeHus mpuexann BHyku. OHa
OPUTrOTOBUJIA JIJI1 HUX MHOTO BKYCHBIX YrOIIEHUN: HCIEKIa
OosbiIoN OJIMH U KapaBaid. baOyiika moaymana u ckaszana, 4To
OHa TpeMs pa3pe3aMu pa3lenuT OJMH Ha CTOJBKO YacTew,
CKOJIbKO Yy HEE BHYKOB, a KapaBail IIpu TpEX paspesax
pa3pexercss Tak, 4YTo M OoHa Oyzaer ¢ HUM nuTh 4ail. Kakoe

HanOOJIbIIIee KOJTMYECTBO BHYKOB MpHEXaio K 0a0yIlKke Ha ICHb

poxaeHus?
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3ananue «baOymkuHBl BHYKW», aHalornyHo 3anaHuto «Kyouk PyOukar,
CBA3aHO C JKM3HEHHOW CHTyalHEW, COOTBETCTBYIOUIEHM COLMAJIBHOMY OIIBITY
ISITUKJIIACCHUKOB. IIpW BBINOJHEHUMM STOrO 3aJaHMsl YYalluecs BCTPEYaroTCs
C IpyrumMu  QopmMamMu  peaJbHbIX OOBEKTOB M  COOTBETCTBYIOIIHUX WM
TeOMETPUUECKUX (UTYp, YTO COOTBETCTBYET NPHUHILHUITY MHOT0o00pazus Gopm
reOMETPUUYECKUX OOBEKTOB. YUUTENb PYKOBOJIUT UCCIEI0BAaHUEM, OPTraHU30BbIBas
HAOMIOJICHUE Yy4YalUXCs, W MOJCIMPOBAHUEM KOHQPUTYpALUU, AaKIECHTHPYS
BHUMaHUE Yy4Yalluxcs Ha Lejaod ¢urype wim ee dacTax. s opraHusauuu
UCCIJIEJOBAHMSI yUUTENb MOXKET IPEJIOKUTH yUalIUMCsl OyMa)XKHbIE KPYTH — MOJIENH
0onbIIOro ONIMHA.

Heticmsus obyuarowuxcs. B mpoliecce BBINOIHEHHs 3aaHUs  ydallUecs
abCTparupyroTcsi OT pealbHOM CHUTyallMd U padOTalOT C TIE€OMETPUYECKHUMHU
O00OBEKTaMH: KPYTrOM M IIAPOBBIM CETMEHTOM, XOTS 3TO MOHSITHE €Ill€ HE 3HAKOMO
uM. [Ipu pponTansHOM paboTe yyamuecs CpaBHUBAIOT FEOMETPUUECKHE OOBEKTHI U
BBISIBIISIIOT, YTO KPYT SIBJSIETCS TUIOCKOW (PUrypoi, a 4acTh mapa — 00beMHOM.

3areM yuuTeNnb OpraHu3yeT IpynmnoByio padoty. IlepBas rpynna ydamuxcs
UCCIIEyeT BO3MOJKHBIE BapHaHThl «pa3pe3aHusy» Kpyra Ha dyacth. Paboras
¢ OyMa)XHbIMHM KpyraMy, OHU BBIOJIHAIOT «pa3pe3aHuey OJMHa Ha YacTH, POBOAS
OpsiMble M U3MEHSA MX PACIOJIOKEHHE Ha TUIOCKOCTH, (UKCHUPYS IOJIOKEHUE
OpsMOl 1IBETOM, WM B OyKBAJIbHOM CMBbICJE, pa3pe3as OyMaKHbIA Kpyr

HOXHHIIaMU (puc. 25, a—2).

a) 6) 8) 2) d)
A S Y
n= n=5 n=6 n=7 n=6
Puc. 25

BTOpaSI rpymomna ydamunuxcsa MBICICHHO HW3MCHACT IIOJIOKCHUC IIPSAMBIX
Ha IIJIOCKOCTH HJIM, CKJIaJbIBas 6YM8,)KHBIC KpyTryu, aHaJIU3UpPyCT IIOJTYUYCHHBIC
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pe3yibTaThl U BBIIBUTAET TUIIOTE3Y, UTO MPHU pa3pe3aHud Kpyra Bce TpU paspesa
MOT'YT MPOXOJUTH YEPe3 OJHY TOUKY (pHC. 240), Toraa nojy4durcs 6 yacteu, Kak u
B BapuaHTe 6. TakuMm 00pa3oM, 3Ta TpyINa y4daluxcs HaXOAWT MyTh PEIICHUs,
OTJIMYHBIN OT IMyTH peLIeHUs MepBoil rpymisl. Jlanee OyaeT 10CTaTOYHO CMECTHUTh
OJIHY TIPSIMYIO TaK, YTO OHA HE OYJET MPOXOJIUTh UYepe3 TOUKY MEepeceueHus IByX
npsiMbiXx. O0e Tpynmbl GUKCUPYIOT PACCYX ACHUA U KOJIMYECTBO TMOTYUHBIIUXCS
YacCTeu.

3areM y4uTesah OpraHu3yeT MCCIEAOBAaHUE IIAPOBOTO CETMEHTA. Y4Jaliuecs
BBIJIBUTAIOT TUIIOTE3Y, YTO C TOMOIIBIO TOPU30OHTAIBHOIO pa3pe3a MOoJIy4aeTcs IBe

9aCTH, OIHY U3 KOTOPBIX MOKHO paCCMATPHUBATh KdK aHAJIOT KpyTa.

Puc. 26

VYyammecs: GUKCUpPYIOT pacCy>kKI€HUs U KOJTUYECTBO MOJYYMBILINXCS YacTe,
CPaBHUBAIOT PE3yJbTAThl U COOTHOCAT MX C PEATbHOW CHUTyalMEW, ONHCAHHOU
B 3aj1a4e, U hopmynupyrom bl600: K 6adyIIKke mpuexano / BHYKOB.

[Tocne BbIMONHEHMS 3aaHUsl HEOOXOJUMO OOpaTUTh BHUMAHUE YYalIUXCs
HAaTO, YTO B IIPOLIECCE BBINOJHEHUS 3aJaHus HE TOJBKO JaH OTBET
Ha MOCTABJICHHBI BONPOC, HO U MOATBEPKIEHBI clloBa 0A0YIIKK O TpeX paszpesax
OnvHa W KapaBasi, U cJelaTh aKIEHT Ha TOM, YTO THUIOTE3bl, BHIBUHYTHIE B XOJE

perieHus 3aaad, TpeOyIOT MOATBEPKACHUS UM OTIPOBEPIKECHHUSI.

3ananne «Ilapaenenuneny.

Han napamtenenunen ABCDA;B;C1Ds.

N3Bectubl niunabt ero pédep: AA;1 =8 cm, AD =4 cm, AB =6 cm.
1) Onpenenure IaUHBI Bcex pEOEp ATOTO Mapasseienumnea.

2) KakoBsl pa3mepsl rpaneit ADD;A;, ABB1A;, ABCD?
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[Ipu pemenun 3a1ad, aHadOru4YHbIX 3anaHuio «[lapamnenenunen», yaurennb
OpraHMW3yeT  JEATEIbHOCTh  YYallUXCSA,  HANPABICHHYHD  HE  TOJIBKO
Ha HETOCPEICTBEHHOE BBIMOJIHEHNE TPeOOBaHMIA, HO U HA (pOpMHUpOBaHHE YMEHUN
paboTel ¢ uHOpMAIMEW M TPEACTaBICHUs ee B apyrod Qopme, Hampumep
CHUMBOJILHOM. YUYHUTENb CO3/]aeT MPOOJIEMHYIO CUTYAIUIO, CTaBs MEpe]l yUaluMHUCs
y4eOHO-TI0O3HABATEIbHYIO 33J]a4y: COCTABUTh CXEMY ITOMCKA ITyTH PEUICHUS 3aJauH.

Hevicmseuss  obyuarowuxcsa. Ilom pyKOBOJACTBOM  YUHUTENS  ydallludecs
aHAIM3UPYIOT TEKCT 3aJauM, BBIACISS YCIOBHUE M TPEOOBAHHWE, BBIABIISIIOT, YTO
OCHOBHOW TreoMeTpuyeckor (urypo, o KOTOPOM HIET pedb, SBISICTCSA
napajulesienunesn. 3aTeM OHHU MBICIIEHHO BOCHPOM3BOAAT 00pa3 ¢urypsl H,
BBITOJIHSAS rpapuueckue AeHCTBUsI, CXEMAaTUYECKH U300pakaloT Napasuieenumel.
[Tocne »TOoro ywammuecs 3amUCBHIBAIOT YCJIOBHE M TpeOOBaHME 3aJaud
Ha CUMBOJIBHOM SI3BIKE.

3aTeM y4UUTeNlb OpraHu3yeT PPOHTAIBHYIO padOoTy yUalluxcs B HAalIPaBICHUH
KOHKPETH3AIMU CBOICTB Napajuieienune/a, BbIBEICHHs CICICTBUNA U3 YCIOBUS U
TpeOoBaHus 3adaudd. Jlamee Mo pyKOBOJACTBOM YYHUTENS ydaliuecs, 0a3upysch
Ha pe3yJsibTatax (PPOHTAIBHON padOThI, BEIOUPAIOT POpPMY IPEICTABICHUS CXEMBbI

IMOHCKa PCUHICHUA 3aa491 U COCTABJIAIOT CXCMY ITOUCKA PCIICHUA 3aa4u.

Cxema noucka peweHus 3a0a4u

ABCDA{B.C1D, - p G
NPAMOYro/ibHbIM Napannenenunes, A

| | |

\ [
AA, AD AB c y
Y Y Y Yy
BB, CC,, DD, BC, A,Ds, By Cy DC, A;By, D,C;, |
Puc. 27

Ilocne cocraBieHMs CXEMBbl ydalluecs peEIIaroT 3a4adyy M 3aIllUChIBAKOT
peLIeHHE.

OTMeTnM, YTO MpHU PELUICHUH 3TOM W aHAJOTUYHBIX 337a4 YYHUTENb TOJBKO
HaYMHAEeT mpouecc (popMupoBaHUs y ydaluxcs 5—6-X KJIaCCOB YMEHHs 3aIluCu
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IIENOYKN JIOTHYECKUX YTBEPIKICHWH HAa CHMBOJBHOM SI3bIKE M MX OOOCHOBAHU.
B mpakTuke 00y4eHHsS CHCTEMaTHYEeCKOMY KypCcy TE€OMETPHH YacTO Y4Jalluecs
«CBOPAYUBAIOTY 3aMMHCh, 00BEIUHSS 3aITUCh HECKOJIBKUX YTBEPKACHHUM, YTO MOKET
MPUBECTH K HEBEPHOMY IIOCTPOCHUIO IICTIOYKH JIOTHUECKUX YTBEPKICHUH.
[IpuBenem (parMeHT 3aITUCH PEIICHMUSI.

k m 1) Tak xak ABCDA;Bi;CiD; — mnpsMOyroibHBIH TapauieaeIune]
(mo ycoBuro) u AA; — BepTukambHOoe pebpo, To AA; = BBy = CC; = DD,

(110 CBOMCTBY IPSMOYTOJIBHOTO HapajlIEIECINIIENA).

K 1. 2) Tak kak ADD1A; — nepennss rpanb napayenenumnena 1 AA; = 8 cM,
AD =4 cm (1o ycnoBuio), To 8 cM X 4 cm — pa3mepsl rpanu ADD1A;.

[Ipu BeinmonHeHuu 3aaanus «llapamnenenunen B sBHOM BUjIe GOPMHUPYIOTCS
U UCIIOJIB3YIOTCS TIpeAMETHBIC 3HaHUS W yMeHHs. CIienralbHO OpraHW30BaHHAS
JeATEeTLHOCTh HAmpaBlicHa Ha (popMUpOBaHHE M TPUMEHEHHE MO3HABaTEIbHBIX
VYV, a UMEHHO: J102uueckux Oeucmeuli — XapaKTepu3oBaTh T'€OMETPUUECKUN
00BEKT Yepe3 KOHKPETHU3AIUIO €r0 CBOWCTB, BHIBOAUTH CIEACTBUS M3 YCIOBHUS H
TpeOOBaHUs 3a/1auu, BHIOUPATh CIIOCOO pelieHus yueOHoM 3a1aun (TIpeicTaBIeHUe
CXEMbl TIOMCKA PEILIEHUs); UCCIe008aAMENbCKUX Oelicmuli — CaMOCTOSITEIIBHO
COCTABJISITH IJIAaH pEUICHUs 3aJauu; paboma ¢ ungopmayuei — BHIOOP (HOPMBI
npeacTaBiieHuss THPOpMaIlUY, IpeIcTaBlieHne nHOopMaIuu B pa3Hbix Gopmax.

Takum oOpa3zom, mnpuMep OpraHU3aIU TPOESKTHO-UCCIEI0BATEIbCKOM
pabotel «IIpoctpancTBo M QopMa» 0TOOpaXkaeT AUIAKTHUYECKHE OCOOCHHOCTH
u3ydeHus: B 5-M kiacce Tembl «HarmsgHasi reomeTpus», XapakTepHU3YIOITUECS
BO3MOYKHOCTBIO CPEICTBAMU TEMBI:

— ¢hopMHPOBATh y TATUKIACCHUKOB YMEHHs JIOTUYECKOTO, B TOM YHCIIEC
MOJIB30BAThCSA METOJAaMH JIOKA3aTeIbCTB W TMOCTPOCHUS IICTIOYKH JIOTHYECKU
BEPHBIX YTBEPKICHUN, U IPOCTPAHCTBEHHOTO MBIIIIJICHUS;

— ¢opmupoBaTh (YHKIHOHATIBHYID MaTeMaTHYECKYI0 TPaMOTHOCTH IIPH
M3YYEHUU T'€OMETPUUECKON COCTABIISIFOIIECH MAaTEMATUKHY;

— OpraHu3anyell  CHUCTEMaTHYEeCKOTO, HEMPEPHIBHOTO  (HOPMHUPOBAHUS
JIOTUYECKOTO u MIPOCTPAHCTBEHHOTO MBIIIJICHUS, G yHKIIMOHATBLHOM

MaTEMaTH4YECKOW IPaMOTHOCTH.
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2.5.6. TemaTnueckue NpakTuyeckue padoTbl NPH U3yYeHUH TeMbI

«Harnsagnas reoMmeTpus»

N3yyeHne HarisgaHOM TE€OMETPUM HAIMPABICHO B IEPBYKD OUYEpEdb
Ha pa3BUTHE  OOpPa3HOr0  MBIIUIEHUS, MPOCTPAHCTBEHHOTO  BOOOpa)KeHUs,
dbopMUpOBaHHE JIOTMYECKOTO MbIUIeHUs. bombimas poins B HM3yYEeHUH TEMBI
OTBOJUTCS IPAKTUYECKOM IEATEIbHOCTH, OIBITY, SKCIEPUMEHTY, MOJIETUPOBAHMIO.
Oco00EeHHOCTHIO MIPOBEICHUS MIPOEKTHO-UCCIIEI0BATENbCKOM paboTHI
1o 06061menHo# Teme «IIpocTpancTBo u popmay, OpUEHTUPOBAHHOMN HA pa3BUTHE
JIOTUKM M IPOCTPAHCTBEHHOI'O MBINUICHHUS, SBIISETCS CHCTEMAaTUYHOCTh, T. €.
BO3BpalllCHUE K 3TOW paboTe 10 Mepe U3yUEHUs TEMBI.

[IpumepHoii paboueii mporpaMMoi IpeayCMOTPEHO POBEICHUE TEMATHUECKUX
npakTuueckux padort: «lloctpoeHue y3opa u3 okpyxkHoctei»; «IlocTpoeHue yriosy;
«IlocTpoeHune npsMOyToJIbHHUKA € 3aJaHHBIMA CTOPOHAMH Ha HEJIMHOBAaHHOM Oymare»;
«Pa3BepTtka KkyOa». B pamkax a3tux pabor oOyyaroummecs —3HaKOMSTCS
C FEOMETPUYECKUMHU (PUTypaMH Ha TUIOCKOCTHU U B IIPOCTPAHCTBE, C UX MPOCTEUILINMU
KOH(QUTypalusIMH, ydarcs U300paxaTh UX Ha HEIMHOBAHHOM W KIET4aTOM Oymare,
paccMaTpuBalOT HMX MPOCTEHMIIME CBOMCTBA, MOJEIUPYIOT (UTYpBI, HCIONb3YS

paznnyHble Matepuaisl. [IpuBeneM npuMepsl NpaKTUYECKUX padoT.

PABOTA 1.

ITocTpoeHue y3opa u3 OKPYKHOCTEH

Mecmo 6 uzyuenuu memoi: paszaen «JIMHUM Ha TIOCKOCTH.

Llenv pabomwi: (GOpMUPOBAaHHE HABBIKOB IOCTPOCHHUS OKPYKHOCTU;
IIPUMEHCHUE CBOMCTB OKPYXKHOCTH; BBICTPAUBAaHHWE aJTOPUTMA JACHUCTBUU
10 MOCTPOCHHUIO y30pa; (GOPMUPOBAHKE TBOPUECKOTO BOOOPAKEHHUSI.

3aoauu:

1) popMupoBaTH yMEHUE BBISBICHUS TPOSIBICHUS OKPYKHOCTH KaK OOIICH
MOJIEIN B 00BbEKTaX OKPYKArOUIEH MPUPOJIbI U ObITA JIFOACH;

2) bopMUPOBaTh YMEHHE TPYIIIHPOBKH OOBEKTOB Ha OCHOBE BBISBJICHHS

OOLIMX CBOWMCTB Y T€OMETPUUECKUX DUTYD;
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3) chopmupoBaTh yMEHHS BBISBICHHS OKPY)XHOCTM Kak dJeMEHTa
r€OMETPUYECKOTO PUCYHKA;

4) HayuuTh W300pakaTh OKPYKHOCTH C TMOMOIIBIO IEPEHOCa OCHOBHBIX
KOHCTPYKTUBHBIX 3JIEMEHTOB;

5) mOCTPOHTH y30pBI M3 OKPYKHOCTEH OT PYKH, UCHOJIB3YS MHUPKYIh WIA
nporpammy GeoGebra, u cocTaBUTh IPEANMUCAHUS TOCTPOSHHSI HEKOTOPBIX Y30POB;

6) cocTaBUTh TpeAnucaHue JUIsi TOCTPOCHHS OKPYKHOCTH OT PYKH

Ha KJIeT4aTon Oymare pajanycom 5 eIUHUIl U3MEPCHHUS.

3ananme 1. Paccmorpute pucyHku. Yem TMOXO0XH peajbHble OOBEKTHI

Oprmammeﬁ IIPUPOIHI, OnITa J'IIOI[GI\/'I nin HMX J3JICMCHTBI Ha HX I/I306pa)KeHI/I$I

Ha tiockoctu? Kakas reomerpuyeckast purypa o0beIMHIET BCE PUCYHKU?
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3aganue 2. BcmoMuuTe, Kakue JTMHAN, TeOMETpUUYeCKre (PUTYpHI BBl 3HAETE.
PaccMoTtpuTe reoMmerpuueckre GUryphl Ha MIIOCKOCTH, N300paKEHHBIC HA PUCYHKE.
HaiimuTe obrue cBOMCTBA Y HECKOIBKHUX (DUTYP.

1) Pacnipepenute GUTypbl, OpHEHTUPYSCH HA 3TO CBOMCTBO Ha TPYIIIIHI.

2) Pacnipenenute purypsl Ha ABE TPYIIIIHL.

A

o/
NN

Kpueas JlomaHaAa lpamas Jlyy Ompe3oKk  OKpy#HOCMb

/O

Pexomenoayuu onn yuumens. Ilpu BBIOTHEHWUW TI. 2 3aJaHHS yYaIuecs
CaMOCTOSATEILHO MPEAJIararoT JABE TPYIIIBI Ul pacnpeneieHus Guryp, Harpumep:
3aMKHyTas W HE3aMKHyTas JMHHUS WIA TiepBas Tpynmna — mnpsMas u (Qurypa,
COCTOSIILIAsI U3 YaCTEM MPSIMOM, a BTOPAsi — KpUBAs JIMHUA U OKPYKHOCTb. Y UUTEIIb

AKIOCHTUPYCT BHUMAHNC YYCHHKOB Ha OKPY>KHOCTH.

3aganme 3. Paccmotputre Qurypsl, nuzo0OpaxéHHbie Ha pUCYHKe. Boiaenure

OKPYKHOCTH KaK 3JICMCHT rCOMCTPHUUICCKOI'0 PUCYHKA.

Pexomenoayuu ons yuumens. Yuutenb mnpeajiaraeT pPHUCYHKH, KOTOpbIE
COCTOSIT M3 OAHUX OKPYKHOCTEH, WA OpPHAMEHTBI, B KOTOPBIX OKPYKHOCTH
SBJISIFOTCSI KOHCTPYKTUBHBIMHU 3JIeMeHTaMu. OOydaronIuecs BoIACISIIOT OKPY>KHOCTH

N UX JJICMCHTHI Ha Y30P€ MBICJIICHHO HWJIM IBCTOM.
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Ha Bp100p yyanmmcst MOKHO MPEAJIOKHUTh: CaMbIe IMPOCThIE Y30Phl HIIK OoJee
CIIOKHBIC; Ha KiIeT4aTod Oymare WiM Ha HEJIMHOBAHHOW; COCTOSIIHE TOJIbKO
U3 OKPY’KHOCTEH WJIM BKJIIOYAIOLIME M YAaCTH OKPYKHOCTHU; COJEpIKAIIME TOJIBKO
OKPY>KHOCTH WJIU U Ipyrue QUrypbl, HaIIpUMeEp, KBaJpar, OTPE3KH U T. I1.; IBETHBIE
WM YepHo-Oenble. Hike mprBeeHbl mpuMepsl pa3HOOOPa3HBIX Y30POB Pa3IHUHbIX

110 CJIOXHOCTH BOCITPOMU3BCIACHHUA.

0)

y‘laH_[I/IMCH MOXHO IMPCAJIOKUTb CaMOCTOATCIBHO BOCIIPOU3BECTH BaﬂaHHLIfI

Y30pP, MOKHO «OCTaBHUTb» Ha PUCYHKC HCKOTOPBLIC ITOJCKA3KU, KOTOPBLIC IMOMOI'YT
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YHallquMcCs MPaBUJIIBHO «IIPOYUTATH» I/I306pa)K€HI/IC N COCTaBUTb aJITOPUTM €TO

BOCIIPOU3BCACHUSA, MOKHO 3a1aTh ITOCJICAOBATCIIbBHOCTD ITIOCTPOCHUA.

Puc. 29

3apanme 4. Hapucyiite OKpyXKHOCTb OT PYKH.

VYyammecss MBICIEHHO MPEACTABISIIOT OKPYKHOCTh 3aJlaHHOTO paauyca u

M300paxaroT €€ OT PYKU Ha KJIETYATOW WJIM HEJIMHOBAaHHOU Oymare.
3ananue S. Hapucylite y30p U3 OKpyKHOCTEN.

VYyanmecs: MbICTIEHHO MPECTABISIOT Y30p U U300paKaIOT €To.

Pexomenoayuu onsn yuumens. Ilpu BbIOJHEHUW 3ajaHus 4 ydaiuecs
CHayvaJsia 1300pa)katoT OT PYKH OKPY>KHOCTh 33IaHHOTO pajnyca. 3aTeM ydaliuecs
10 11a0JIOHY TIPOBEPSIOT TOUYHOCTH NocTpoeHus. [lociie 3Toro yunrens opraHu3yeT
JEATEIbHOCTh ~ YYallluXCsl, HaIpaBJIEHHYIO Ha COCTaBJICHUE MPEANHCaHUs
MOCTPOCHUSI OKPYKHOCTH OT PYKH Ha KJeT4yaToil Oymare paguycoM 5 eIWHUIL
WU3MEPEHUs, HAPUMED 5 CM UJIU KJIETOYEK.

[Ipy BBINOTHEHUH 3aJaHUA O YUYUTEIb OPraHU3yeT MOCTPOCHHE Y30pPOB

13 OKPY’KHOCTEW B 3aBUCUMOCTH OT YPOBHs HU3ydeHHUs Tembl. Hampumep, MOXKHO
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OpPraHU30BaTh JICATEIIBHOCTD YYAIUXCs MO MOCTPOCHUIO Y30POB M3 OKPYKHOCTH
OT PYKH, C TIOMOIIBIO IHMPKYJIS WM HCIOib3ys nporpammy GeoGebra. Kpome
3TOTO, YYHUTEIb MOXET MPEHJIOKHUTh YYAlUUMCS TOTOBOE IPEANUCAHHE
JUIs U300paKeHMsI HEKOTOPBIX y30pOB, Hampumep y3opa «lIBeTOok XU3HW», HIIH
PYKOBOAWTH JEATCIHHOCTBIO, JlaBas 3aJaHus ydammMmcs. Eciam ywammecs
IPY TIOCTPOCHHUU Y30pa HE HMCIIOJIb30BAIM TOTOBOE NPEANKMCAHUE, TO B MPOIECcCe

IMOCTPOCHHUA Yy30pa WUJIH IMOCJIC OHH 3allMCBIBAIOT IMOCJICA0BATCIbHOCTD ITIOCTPOCHHA.

Ipennucanue 1 BbIYePUYMBAHUS OKPYKHOCTH
Ha KJIeTYaToil Oymare OT pyKH

1) [TocTaBUTH MIEPBYIO TOUKY B y3JI€

KJICTKH. A
r
2) [TocTaBUTH BTOPYIO TOUKY, \.n
C
OTCTYIIUB OT IIEPBOM TOUKU TpU \

KJICTKH BIIPAaBO 1 OAHY KJICTKY BHHU3.

3) ITocTaBUTh TPETHIO TOUKY,

OTCTYIUB OT BTOPOU TOYKH MO OJHOU

KJICTKC BIIPpAaBO M BHU3.

4) TTocTaBUTh YETBEPTYIO TOUKY,
OTCTYNIUB OT TPEThEN TOUKHU OJIHY

KJICTKY BIIpaBO U TPU KJICTKHW BHU3.

5) IpoBecTy TIABHYIO JTUHHIO Yepe3

IMOJYYCHHBIC YCTBIPC TOYKHU

(TTOTy4MJIM YETBEPTh OKPY>KHOCTH). ‘ !

6) OToOpa3uTh MOTYyUUBIITYIOCS
YETBEPTh OKPY)KHOCTH OTHOCHUTEIILHO

TOPU30HTAIIBHON U BEPTUKAIBHOU EabdtFRIdRaRRe

PSAMBIX.
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IIpeanucanue A nocrpoeHus y3opa «IllBeTok KU3HU»

U3 OKPYKHOCTEH

1) BeiOpaTh paanyc OKpYKHOCTH ¥ HE U3MEHSTH €r0 PU IOCTPOCHUH Y30Da.
2) HauepTuTh OKpY>KHOCTH BEIOPAHHBIM PaInyCOM C MIOMOIIBIO IIUPKYJIS.

3) [lepecTaBuTh IUPKYJIb B JIOOYI0 TOYKY OKPYXHOCTH M HApHUCOBaTh

OKPY>KHOCTb.

4) IlepecTaBUTh HOXKY IHPKYJIs B TOYKY IIEPECEUCHUS OKPYKHOCTEH W

Ha4YCPTUTDb OKPYKHOCTDb C ICHTPOM B TOYKC IICPCCCUCHUAI.

5) [ToBTOpUTH I1. 4. YeTHIPE pasa.
2) 3) 4) 5) @
PABOTA 2.

IHocTpoenue yriios

Mecmo 6 uzyuenuu memoi: paszaen «JIMHUM Ha TIOCKOCTH.

Llenv pabomwi: (QOpMUpPOBAHME HABBIKOB IIOCTPOECHHS VYIJa; OCBOEHHUE
TEPMUHOJIOTHH, CBSI3aHHOM C YIVIaMH, KJacCU(PUKaUUU YTiaoB; (OpMHpPOBaHUE
MCCJIEI0BATENBCKUX YMEHUHM U JIOTUYECKOTO MBIIITIEHUS.

3aoauu:

1) popMupoBaTh YMEHHS CPAaBHEHHSI U aHAIHM3a T€OMETPHUCCKUX OOBEKTOB,
BBISIBJICHUSI UX CYLIECTBEHHBIX MPHU3HAKOB MPHU (HOPMYIMPOBAHUM ONpEAEIICHUS
MOHSTHUS «YTOJD» U COCTABJIEHUU CXEMbI 3TOTO MOHSTHS;

2) GOpMHPOBATH MOHATHUS «YTOJ» U «OUCCEKTpHUCA YTIIay MPHU MOCTPOCHHU
yria U OUCCEKTPUCHI 3TOTO YIJIa, UCIIONb3YsI OPUTaMUu;

3) pa3BUBaTh yMEHUE PACIIO3HABATh YTOJI KaK TEOMETPUIECKYIO QUTYDY;

4) pa3BuBaTh yMeHHE M300pakaTh Ha HEJIMHOBAHHOW M KJIETYaTOW Oymare
MPSAMOM, OCTPBIN, TYION, pA3BEPHYTHIN YIJIbI,
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5) popmupoBaTh yMEHHE COCTaBJICHHUS MPEANUCAHWA HA TpUMEpe
MpEeANUCaHNs TOCTPOSHUSI U U3MEPEHHUS yriia MIPU MOMOIIM TPAHCTIOPTHUPA.
6) popMHpPOBaTH YMEHHE BBISBICHUS YIJIOB B Pa3jIMYHBIX KOHCTPYKIHUSX,

B T. 4. PCAJIbHBIX 00BEKTAaX.

3ananue 1.

1) Paccmotpute Gurypbl, H300pakéHHBIE Ha PUCYHKE, U BBIIBUTE
CYIIIECTBCHHBIC U HECYIIIECTBCHHBIC CBOMCTBA (hUTYD.

2) Ha ocHOBaHWMM BBISBJICHHOTO CYIIECTBCHHOTO CBOMCTBAa paclpeIeinTe
(burypsl Ha TPYIIIIHL.

3) ChopmynupyiiTe onpeaesieHue TOHATHS «yToJ», 00beIUHSIONICe (PUTyphI
B PYIIIY, UCIIOJIb3Ys CBOMCTBO-TIPU3HAK.

4) CoctaBbTe CXEMY OIPEIEICHUS TIOHSATHS «yTOJI».

3aganue 2.
[TocTpoiiTe yribl MPOU3BOJbHONW BEIUYMHBI M UX OMCCEKTPHCHI, UCIIOJIb3YS

OpHTaMH.

3aganue 3.

IToctpoiite yrabr 45°, 90°, 135°, 180°, ucnob3ysi OpUTaMHu.

3ananmue 4.
N300pa3ute Ha HETMHOBAHHOM M KJIETYATOM OyMare npsiMoi, OCTPBIH, TYTIOMH,
Pa3BEPHYTHIM YIJIbl, OPHEHTUPYSACh HA BBISBICHHOE CBOMCTBO-NIPU3HAK U

c(hOopMYJIMPOBAHHOE OTPEICIICHUE IOHITHS «YTOJ.

3aganue 5.
CocraBpTe MpeanucaHue TOCTPOCHUS W HW3MEPCHHS YIJIa TMPU MOMOIIN

TPaHCIIOPTHUpA.

3axanue 6.
BreisiBUTE yTiibl B pa3iMYHBIX KOHCTPYKIMSX U3 TE€OMETPUUECKUX (PUTYp U

B PEATbHBIX OOBEKTAX OKPYKAIOIIEH CPEIbI.
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Pexomenoayuu ona yyumensa. Jjisi opraHu3aluy IEATEIbHOCTH y4YalUXCs
IpU BBINIOJIHEHUM 3ajaHusi 1 yuuTens cocTaBisieT Habop (uUryp, KOTOpble

COOTBCTCTBYIOT IIOHATHUIO «YT'OJD» U HC COOTBCTCTBYIOT.

Habop 06beKToB gna popmynmnpoBaHua onpeaeneHUa NOHATUA KYron»

VYyamumecs: cpaBHUBAIOT OOBEKTHI U BBISBIIAIOT, YTO TOJIBKO HAa PUCYHKAX 4, 2,
e, 3 purypa COCTOUT U3 JIBYX JIyde, BHIXOJAIIUX U3 OAHOU Touku. [losTomMy oHM

9TH OOBEKTHI OTHOCST K MEPBOM TPYMIIE, a BCE OCTalIbHbIE — KO BTOPOM TpyIIIE.

fpynnal Fpynna 2
6 B
3
a X
\/
Puc. 31

ITocne storo ywammecs (OpPMYJIHPYIOT ONpPEAEICHUE IMOHATUSA «yroi» M
COCTaBIISIIOT CXEMY OIPENIEICHUS TOHSTHUS, KOTOPasi B 00YYE€HUH BBIMOIHAET (QYHKIIHIO
KapTOYKHU-TIAMATKM IPU PEIICHUM 3aJa4 Ha II€PBOM YPOBHE WM TNOATOTOBKU
K IPOMEXYTOYHOMY WJIM HUTOrOBOMY OLICHMBAaHUIO CQOPMUPOBAHHOCTU 3HAHWN

0 TeMe, Harpumep, B (hopMe 3aueTa, CaMOCTOSITEIbHON HITH KOHTPOJIBHON paboThI.

Yroa
— JIBa JIy4a n
. B A
— BBIXOJIAT U3 OJHOM TOUKHU
Obo3uauenue. LABC wnv 2B C
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[Tpu mOATOTOBKE K OpTaHU3alUU ACSITEILHOCTH YUaIUXCs TTPH BBHITIOTHEHUH
3aaHuil 2 1 3 MOXHO HCIIOJIB30BaTh JIUTEPATYPY (CM. CIIMCOK HHTEPHET-PECYPCOB
B KOHIIE 1. 2.5.6 u CUCOK JIUTEPATYPHI).

B pamkax 3amanuii 4 1 5 ydamuecs CHadaja ¢ Oropon Ha CXeMy OIpeAeIICHUS
MOHSATUSL M300paXKAIOT pa3HbIe YTl 0 aHAJOTHH C YIJIaMH, TOJYYCHHBIMU
C TIOMOIIBIO OpUTaMHM, Ha HEIMHOBaHHOW Oymare, B mporpamme GeoGebra. 3arem
YUUTENb OPTaHU3YET «M3MEPEHHE» YIIIOB Ha PUCYHKE: yJalluecs aHaIu3HpYyIoT
PHCYHOK W BBISBISIOT IMPABHIBHOE TOJOKCHUE TPAHCIIOPTUPA TPU H3MEPEHHH

BEJINYMHBI YTJIOB — TOYKa S Ha TPAHCIOPTUPE U TToJI0KeHue tydeid SA u SB.

e e o

Puc. 32

Yuutenb akIEeHTUPYET BHUMAHHE YYalllUXCS HA JBE IIKaJIbl, B3AUMOCBS3b
MEXy PAaclojIOKEHUEM TPAHCIOPTHPA MO OTHOIICHHIO K YTy, KOTOPBIA HaIo
IIOCTPOUTH, U U3MEPSIEMOMY YIIy M MCHOJIb3yeMOU 1mKanou. Ilocae atoro yuurens
OpraHu3yeT IMOCTPOEHUE YIJIa 3aJaHHOM BEIWYMHBI, CHAayaja HCHOIb3Ys
N300pKEHUE TPAHCTIOPTUPA C OTMEUEHHOM TOYKOM S ¥ MPOBEACHHBIMHE JTydaMu SA
u SB, a 3aTtem oT J1y4a, n300pakeHHOTO Ha HETMHOBAHHOM M KJIeT4aTol Oymare.

[Tocne 3Tol paboOThl yyalyecs: COCTaBISIOT MPEeANUCcCaHue AJi MOCTPOCHUS

yTJIa 3aJaHHOM BEJIMYMHBI U U3MEPEHUS IPATYCHOM MEPHI yTriia TPAaHCIIOPTUPOM.

MpepanucaHue pna usmepeHusa BeAUUYMHbI yrna

BHeluHAsA « W gp 01, BHYTpeHHAS
WKana WwKana

229



1) CoBMeCTHTD BEPIIUHY YIJIa C TOUKOH S Ha TPaHCIOPTHPE.

2) COBMECTHUTbH OJIHY U3 CTOPOH YIJIa C JIy4OM @ WJIH b, BBIXOJSIINUX U3 TOUKHU S.
3) BoIIBUTB TpajlyCHYIO MEpy yria:

— €CJIM CTOPOHA yTJjia COBNAAAET C JIYYOM d, TO MCIOJIb3Ysl BHEIIHIOK IIKATY;

— €CJIKM CTOPOHA yrJia COBITAAACT C JIYHOM b, TO HUCIIOJIB3YS BHYTPCHHIOIO IIIKAJTY.

Brimonnenue 3amaHus 6 OpUEHTHPOBAHO HA HCCIEAOBATEIBCKYIO PalOTY,
HalpaBICHHYI0 HA  BBIABICHHWE VYIJOB B  PAa3IWYHBIX  KOHCTPYKIHAX
U3 TEOMETPUUECKUX (QUIYyp U B pealbHbIX OOBEKTaX OKpYKaIoLIEH Cpembl,
HampuUMep, Ha 4YepTeXkax WM PUCYHKaX JCKajgaropa B METPO, KPBIMK JA0Ma,
JecTHULBI B foMme. [Ipu 3TOM Hago OTMETUTH, YTO YIroJj, OOpa30BaHHBIN 3THMHU
peallbHBIMM  OOBEKTaMHM, B YAaCTHOCTM C TOPHU30HTOM, HMEET OO0JbILIOe
DKCIUTyaTallMOHHOE 3HayeHue. Hampumep, mox yrmom B 30° K TOpPU3OHTY
HAKJIOHEHbI BCE ICKANAaTOpPbl B HAIIEW CTpaHe, a Yroj MEXIy MOJCTPONMIbHOM
HOTOW JIBYCKAaTHOM KpBIIIM JOMa M TOPU30HTOM coCTaBiAT 45°-53°. DOtum
KOHCTPYKTHUBHBIE 0COOEHHOCTH 00BEKTOB 00ECIEYMBAIOT UX 0€30IMacHOe U yA00HOe
UCIIOJIb30BaHUE JIIOJIbMHU.

PABOTA 3.
IMocTpoeHne NpsiMOYroJIbHUKA € 32IaHHBIMH CTOPOHAMM

Ha HeJIMHOBAHHOM Oymare

Mecmo 6 uzyuenuu memoi: pazaen « MHOTOyTrONbHUKIY.

Llenv pabomwer: (popmMupoBaHHE HABBIKOB IMOCTPOCHUS MPSMOYTOJIbHUKA
Ha HEJIMHOBaHHOW Oymare; (OpMUpPOBAHHUE UCCIIEAOBATEIBCKUX YMEHUU U
JIOTUYECKOTO MBITIIICHUSI.

3aoauu:

1) popmMupoBaTh yMEHHE NPOSBIACHHUS IMOHATHS «IPAMOYTOJIBHHUK» dYepes
BBISIBJICHHE (POPMBI B KOHCTPYKIIUSX W3 TE€OMETPUUYECKUX (DUTYp U B PEATHHBIX

00BbEKTaX;

230



2) opMHpPOBAaTh  yMEHHE  BBISBICHUS  CYNICCTBCHHBIX  IPHU3HAKOB
TEOMETPUYECKUX (UTYp TIPU COCTABICHWU CXEMBI OIPEACICHHUS TOHATHS
«MPSIMOYTOJIBHUKY;

3) chopMHupOBaTE yMEHHE TOCTPOCHHUS NPSIMOYTOJbHUKA C 3aJaHHBIMU
CTOPOHAMH, UCIOJIb3Ysl JIMHEHKY U OpUTaMU;

4) chopMHUpOBaTh yMEHHE IIOCTPOCHUS MPSIMOYTOJbHHKA C 3aJaHHBIMH
CTOPOHAaMHU Ha HETMHOBAHHOM Oymare;

5) cocTaBUTh MpEaNKMCAHUE MOCTPOCHUS MPSIMOYTOJbHHKA C 3aJaHHBIMH

CTOpOHAMM Ha HEJIMHOBAHHOU 6YMaI‘€.

3axanue 1.
PaccmoTpuTe pUCYHKHM W BBIJICIIUTE TE€OMETPUUECKHE (PUTYPHI, U3 KOTOPBIX

COCTOST OOBEKTHI.

3aganue 2.

1) PaccmoTpute Qurypbl, u300paXKEHHbIE HAa PHCYHKE, H BBISIBHTE
CYILLECTBEHHbBIE U HECYILIECTBEHHbIE CBOMCTBA (DUTYP.

2) Ha ocHOBaHHMM BBISBJICHHOTO CYIIECTBEHHOTO CBOWCTBA PaCHpEAeIuTe
(buUrypbl Ha TPYIIIHL.

3) Chopmynupyiite ONpENICIICHNE MOHATHUS «IPSIMOYTOJIBHUKY,
o0benuHsAoIIee GUTyphl B TPYIIITY, UCIIONb3Yysl CBOMCTBO-TIIPU3HAK.

4) CoctaBbTe CXeMY OINPENCICHUS TIOHATHS IPSIMOYTOIBHHUK.

3ananue 3.

[TocTpoiiTe mpsIMOYTOJIBHUK 33JaHHBIX Pa3MEPOB, UCIOIb3YsI OPUTaMHu.

1) [MocTpoliTe MPAMOYTOIBLHUK TPOU3BOIBHON (POPMBI, HCIIOB3YSI OPUTAMH.
2) BoisBHTE, HCITONIB3YSI OPUTaMH, KaKue 0COOCHHOCTH (GUTyphl HA0 YYECTh

IPU MOCTPOCHUH, YTOOBI MOCTPOUTH MPSIMOYTOIBHUK 3aJaHHBIX Pa3MEPOB.

3axanue 4.
CocraBbTe MpeINUCcCaHnue VIS MIOCTPOCHUS NPSIMOYTOJIbHUKA

Ha HEJIMHOBAHHOW Oymare ¢ MOMOILBIO TPAHCIIOPTUPA/YTOJIbHUKA U TUHEHKH.
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1) ITocTpoiiTe MPAMOYTOJILHUK C 3aJaHHBIMH pa3MepaMHi Ha HEJIMHOBAHHOM
Oymare ¢ TOMOIIbIO TPAHCTIOPTUPA/YTOIbHUKA U TUHEHKH.

2) O0001IKTE BHIMOJIHEHHYIO 1EITeIbHOCTb.

3) CocTaBpTe MpeANHMCaHUEe IS MOCTPOCHHS MPSAMOYTOJIbHHKA 3aJaHHBIX

pa3MepoB.

Pexomenoayuu ona yyumena. J{ns opraHu3alvy AESITEIBHOCTH Y4YalllUXCS
IpU BBHIMOJTHEHUH 3afaHusi 1 yduTenb cocTaBisgeT HaOOp OOBEKTOB, KOTOPHIC
coJlepKaT TMPSMOYTOJbHUK KaK T€OMETPUYECKylo (GUIrypy WM UMET (Qopmy
NPSIMOYTOJIbHUKA, HAlpUMeEp pealbHble OOBEKThI: KHUTA, Yachl M aKBApUYyM
IpsIMOYTOJIbHOM (hOpMBI, OaCCEiTH, TOM — B CTUJIE Xail-TEK.

3amanue 2 HampaBieHO Ha (POPMUPOBAHME YMEHHsS BBISBISATH HaJIMUUE
MPU3HAKOB (CBOMCTB), MPHUCYIIMX TMPSAMOYTOJbHUKY, VY pa3HbIX GuUryp.
dopMUpOBaHHUE 3TOI0 YMEHUS IPOUCXOIUT B €AMHCTBE C POPMUPOBAHUEM YMEHHUS
IPYNIIUPOBKU 00BEKTOB, CTPYKTYPUPOBaHUS HUHPOPMAIIMK Ha OCHOBAHUHW HATUYHS
WJIM OTCYTCTBUS KAKUX-JTMOO CYIIECTBEHHBIX TPU3HAKOB.

Habop 06beKToB gnsa popmynmnpoBaHua onpeaeneHus NOHATUA
«NPAMOYro/IbHUK»

4(X/e AT

B omHy w3 rpynn ydammecss OTHECIM BCE YETBIPEXYTOJBHUKH, KOTOPBIE

Ha CIEQYIOLIEM IIare rpyniupyroT €€ B IBE IPYIILL: PAMOYTOJIbHUKHA U APYTrUe
YeTBIPEXYTOJIbHUKH. Y YUTEIIb PEAIaraeT yualuMcs BHIOpaTh Ciocod pe3yibTaToB
IPYNIUPOBKH, YTO CIOCOOCTBYET (OPMUPOBAHUIO YMEHHUS MPEIACTaBICHUS

uHdopMaIuu pasHbIMU criocoOamu. Hampumep, ydammecss HE TOJIBKO 3aIvcaiu
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6YKBI>I (), 3, J, KOTOPBIC COOTBCTCTBYIOT IMPAMOYI'OJIbHUKAM, HO KW COCTAaBUJIH

CXEMY.

3

@B/e/
7
&

~J

: [« ]

Puc. 34

PCBy.]II—;TaTOM ACATCIIbHOCTHU YUYAIIUXCA B paMKax 3aJlaHHsA 2 ABIAETCI CXeMa

OIIPCACICHUA ITOHATHUA «IIPAMOYTOJIBHHUK.

IIpsiMOyroJbHUK
— BBIITYKJIBIM YETHIPEXYTOJIBHUK n 3
(4 BepiuHbBL, 4 CTOPOHBI, 4 yTia) ° - 7¢
— IPOTUBOIIOJIOKHBIE CTOPOHBI paBHbBDY U u i b
— BCE YIJIbI NIPSIMbIE A a D

Obosnauenue. ABCD

B pamkax 3amanuit 3 u 4 yyammecss CTpOSIT MPSMOYTOJIBHUK C TMOMOIIBIO
opuramu, yrojbHUKAa W JIMHEHKA Ha HEIMHOBaHHOW Oymare. CHadana MOKHO
MPEIOKUTH TOCTPOUTH MTPSMOYTOJILHUK MPOU3BOJILHBIX Pa3MEPOB, a MOTOM 337aTh
BOIPOC: «A KaK IOCTPOUTH NMPSAMOYTOJIbHUK 3aJJaHHBIX pa3MepoB?» 3aTeM yUUTEIb

OpraHU30BBIBAET IPYIIOBYIO PAOOTY MO pa3pelICHUIO 3TOW CUTYaIIUH.
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ITocne 3TOro y4urenb OPraHU30BLIBACT IIOCTPOCHUE IIPSAMOYTOJIbHUKA
3aIaHHBIX Pa3MEPOB IO JBYM CMEXHBIM CTOPOHAM. Tak Kak y IATUKIACCHUKOB €I1Ie
HE c(OPMHUPOBAHBI B IOJHONH MEpEe YMEHHs CaMOCTOATEIBHOIO pELICHHs 3aaad
Ha [IOCTPOCHUE, TO YUYUTEIb PYKOBOAUT IEATEIBHOCTBIO YYalIUXCSA Ha KaXKIOM
JTare  peumieHus — 3a4a4M, 3aJaBas  HABOMIIME  BONPOCHI,  OKa3bIBas
KOHCYJIbTAllUOHHYIO TIOMOIlb, Ipejiaras oOpa3lbl BBIIOJHEHUS JEWCTBUH,

npeanucanus u T. 1. [IpuBenem npumep.
IIpumep.
Hanst otpesku MN u PK. TToctpouts npsamoyroiasauk ABCD, nminbl cTOpoH

Kotoporo paBHbl oTpe3kam MN u PK.

B a C
b b
= D
A a
Puc. 35

Paccyscoenus yuawuxcs.

Ha smane ananuza 3a0auu ydammecs U300paxaroT 3CKU3 MPSAMOYTOJIbHUKA
OT PYKM M BBIIEISIIOT LIBETOM CTOPOHBI, KOTOpbIE M3BECTHBL. Ha 3TOM 3Tame
ydaluyecss CYMTAIOT IPSIMOYTOJIbHUK IOCTPOCHHBIM M MILYT IIyTh ITOCTPOCHUS.
VYyanmecs BCIOMUHAIOT, 4YTO YMEIOT CTPOUTH MPSMOU yToJ1, paBHbIM 90°, 1, Tak Kak
BCE YTJIbl IPSIMOYTOJIBHUKA MPSAMBIE, IPEIArat0T CHayasa MOCTPOUTH ITPSMOU YT OJI,
BEpILIMHA KOTOPOro OyeT BeplunHONW A MpsSIMOYToJIbHUKA; 3aTEM Ha CTOPOHAX yria
HAlTU pacIONIOKEHUE JIBYX TOYEK, KOTOpbIe OYAyT ABYMs IPYTUMHU BEPILIHMHAMU
Bu D npsmoyronpHuka. Takum oOpa3zom OyaeT HaWIEHO pPACIONOKEHHE Tpex
BepiinH. [locie 3Toro ocraercss HalWTH TOJIBKO pacroliokeHue BepiuHbl C
NpPSAMOYTOJIbHUKA, 4YTO  MOXHO  CHAENaTb  TaKXKE C  HUCIOJIb30BaHUEM
TPAHCTIOPTUPA/YTOJbHUKA, @ MOXHO YCIOXHUTh 3aJady M MPEAJIOKUTH
UCIIOJIb30BaTh ISl MOMCKa MoJiokeHusl BepiinHbl C 1upkyib. [lonesHo yuyuthb
y4aIuXcs UCII0Ib30BaTh LUPKYJIb JJIsl U3MEPEHUS U IOCTPOCHUS PABHBIX OTPE3KOB.
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Ha »smane nocmpoenuss uckoMoM  GUIypbl IMIKOJBHUKH  CTPOSIT
NPSIMOYTOJIBHUK TIO 33JJaHHBIM JBYM CMEXHBIM CTOpPOHAaM B COOTBETCTBUU
C HaWJIEHHBIM ITyTeM (X0JI0M, MOCIEA0BATEILHOCTHIO ICUCTBUIM ) TOCTPOCHHUS.

3aTeM yuwaniuecss 000OIIAIOT BBIMOJHEHHYIO JEATEIBHOCTh U COCTAaBIISIOT

NpcAINnMCannc IMOCTPOCHUA MIPAMOYT'OJIbHUKA C 3aJdaHHBIMU CTOPOHAMMU.

IIpeanucanue [JIsi IOCTPOEHUS MPAMOYTOJbHUKA MO CMEKHBIM CTOPOHAM
C HCMOJIb30BAHNEM TPAHCIIOPTHPA/YTOJbHUKA U JIMHEHKH
1) [MoctpouTs yroum, rpamycHas mepa Kotoporo pasHa 90°.

2) Ha croponax yria oT BEpIIMHBI YTJIa OTJIOKHUTh C TIOMOIIBIO TMHEUKH OTPE3KH,

JJIMHBI KOTOPBIX PABHLI JJIMHAM JIBYX 3aJJaHHBIX OTPC3KOB.

3) [MoBTopuTh Tm. 1-2 a1 ABYX HaMICHHBIX BEPIIMH MPSAMOYrojibHUKa. Todka
MEPECEUYCHHs] CTOPOH [JBYX TMpPSAMBIX YIJIOB — YETBEPTas BepIIMHA

IIPpAMOYTOJIbHHKA.

HOHy‘-IHJ'II/I HWCKOMBIMN IIPAMOYTOJIBHHUK 110 IBYM 3aJdHHBIM CTOPOHAM.

Ipeanucanue 1Ji MOCTPOEHUS NPSAMOYTIO0JIbLHUKA 110 CMEKHBIM CTOPOHAM
€ HCIOJIb30BAHMEM LHHMPKYJISA U JTUHEHKH

1) [ToctpouTs yrou, rpagycHas Mepa Kotoporo pasHa 90°,

2) Ha cTopoHax yrjia OT BEpIIHHBI yIiia OTJIOXKHUTH C MOMOIIBIO ITUPKYJIS OTPE3KH,

AJIMHBI KOTOPBIX PaBHBI JJIMHAM JIBYX 3aJJdHHBIX OTPC3KOB.

3) [TocTpouTh AYTY OKPYXKHOCTH C IIEHTPOM B TOYKE, KOTOpas JIC)KHUT HA OJTHOU
CTOPOHE yIJIa, U PAaAUyCOM, DPaBHBIM OTPE3KYy, OTIIO)KEHHOMY Ha JPYyrou

CTOPOHE yIJIA.
4) IToBTOPHUTH 1. 3 JIJIsI TOUKH, KOTOPAst JICKUT Ha IPYroi CTOPOHE yrJia.
5) OT™MeTUTh TOUKY MEePECCUCHHS YT OKPYKHOCTEH, TOCTPOCHHBIX B M. 3 U 4.

6) CoeqMHUTH TOYKH, JISXKAIUE HA CTOPOHAX YIJIA, C TOYKOW MEPECEYCHUS YT

OKPY’KHOCTEM.

HOJ’Iy‘-II/IJII/I WCKOMBIMN IMPpsAMOYTOJIBHUK 110 ABYM 3a/ITaHHBIM CTOPOHAM.
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LlenecooOpa3Ho mocie NpoBeIEHUS JTa0OpaTOPHON padOThl MPEAIOKUTD
yYalMMcsiT B KadecTBE JOMAIHEH CaMOCTOSITEIbHOM paboThl IMOCTPOUTH
NPSIMOYTOJIbHUK, 3aj[aB JJIMHBI JIByX OTPE3KOB, OPUEHTUPYACH HA IMOJTYYEHHBIC
MpeANUCaHMUS.

PABOTA 4.

Pa3BepTka kyda

Mecmo 6 uzyuenuu memoi: pasaen «Temna u GUrypsl B IPOCTPAHCTBEY.

Llenv pabomul: bopMupoBaHUE MPEACTABICHUN O KyOe, ero MOBEPXHOCTH,
CBOMCTBax Ky0a; (opMUpOBaHKHE BOOOPaKEHUSI U MPOCTPAHCTBEHHOTO MBIILICHHS
MIPU IOCTPOCHUH MOJIeNIU Ky0a ¢ MOMOIIBIO Pa3BEPTKHU.

3aoauu:

1) pa3BuBaTh BOCIPHUATHE IOHATHH, CBS3aHHBIX C TeJIaMH U (QUTYpPaMH
B MIPOCTPAHCTBE;

2) pa3BUBaTh IPOCTPAHCTBEHHOE BOOOPaKEHUE IPH KOHCTPYHPOBAHHUH
pa3BEpPTOK Ky0a;

3) CKOHCTpYHpOBaTh pa3BepTKy KyOa U cOOpaTh U3 Hee MOJICIb Ky0a.

3axanue 1.

[Tourpaem B KyOUKH.

3ananue 2.

Uro Takoe pa3BépTka?

3aganue 3.

CxonbKO pa3BEPTOK y KyOa?

1) MpoBeaute sxcniepuMenT «Pa3BEpTku KyOay.

2) OtBeThTe Ha Bompoc: «CKOIBKO pa3BEPTOK y Kyda?»
3) Haiigute nndopmarnio o pa3BépTkax Kyoa.

4) O000IUTE PEe3yIbTAThI IKCIICPUMEHTA.
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3ananue 4.

Mopensb kyo0a.

1) BeiOepute Bu pa3BEPTKH KyOa M HaYEPTUTE €€.

2) IIpoBepbTe MPaBUIHLHOCTD IMTOCTPOCHHS Pa3BEPTKH KyOa, CKOHCTPYHPOBAB

MOJIeNb KyOa.

Pexomenoayuu ons yuumens. B pamkax 3aganuili 1 v 2 yuurtenb OKEH
MOTHUBUPOBATh MATUKIACCHUKOB K BBIMIOJHEHHUIO MPaKTHUYECKO paboThl. Tak kak
IIKOJIFHUKAM YK€ 3HAKOMO MOHSATHE KyOa M3 JETCTBA, HAYaNIbHOW IIKOJBI, TO
co3/1aTh MPOOJIEMHYIO CUTYyallMI0 MOKHO, HAlpuMep, 4yepe3 HUrpy B KyOHKH,
IPEJIOKUB IIKOJIBHUKAM PEIINTh 3a7adH, 32 OCHOBY KOTOPBIX B3AThI M3BECTHBIC
3aJ]a4M-TOJIOBOJIOMKH IO IMaykKa U MyXy M Ipo paspe3anue kyba. Ha stom srane
NPAaKTHUYECKOH paboThl MOXHO MPOJEMOHCTPUPOBATh BHUAEO «Pa3BepTkay,
NpECTaBICHHOE Ha caiTe «MareMaTH4ecKue ITIOAbD, U3 KOTOPOTO IIKOJIHHUKU
Y3HAIOT, YTO TaKOE pa3BepTKa MHOTOIPAaHHHUKA, KaK 3aJaTh YCJIOBUS CKIEHKH U
MOJKHO JIM M3 JJATHHCKOTO KPECTa, KOTOPBIN SIBISIETCS pa3BEPTKON KyOa, MOTyUUTh
Apyryto Qurypy.

3amanve 3 HaMpaBJICHO HA MOMCK MH(POpPMAIMU O YHCIE Pa3BepTOK Kyoa.
VYuutens opraHu3yer HUCCIEIOBATENIbCKYI0 JEATENbHOCTh YUYEHUKOB, TOCTaBUB
nepes HUMU y4eOHO-TI03HaBaTENbHYIO 3a/1a4y: BBISICHUTH, MOYKHO JIM pa3pe3aTh Ky0
nmo pebpam Tak, YTOOBI pa3BEpPTKaMU TMOKPHITh (3aMOJHUTH) TUIOCKOCTh
0e3 MpOMmyCKOB. Y4yamuecs BBIJBUTAIOT THUIOTE3Bl O BO3MOKHOCTH IOJIHOTO
3allOJIHEHUSI TJIOCKOCTH M O KOJHMYECTBE pa3BEpTOK KyOa. 3aTeM BBIIOJHSIOT
OKCIIEPUMEHT: TPECTABIIAIOT, KAaK MOXKHO pa3pe3aTh KyO mo pedpam, MBICICHHO
3aIOJIHAIOT MJIOCKOCTh pa3BepTKaMU; M300pa)xaroT 3aloJHEHHE Ha JincTe Oymard,
pHUCys pa3IMyHble BapUaHTHI; pabOTalOT ¢ OyMaKHBIMU KyOMKaMu, pa3pe3as ux u
3aMoyHAsL TWIOCKOCTh. [Ipu 00001IeHnH pe3yibTaToOB JKCHEPUMEHTA YYUTEINb

neMoHcTpupyet Bunaeo «Kyoucrckuit mapker» (cailit «MaremaTndeckue STIOIBI»),

B KOTOPOM TIPEJICTABIICHBI BCE OJMHHAAINATH CIIOCOOOB PEOEPHOTrO pazpe3aHus
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Ky0a, 4TO MOJITBEPAUT WM OMPOBEPTHET THUMOTE3Y YYAIIUXCS O KOJIUYECTBE
pa3BepTOK KyOa.

3amanue 4 HampaBlieHO Ha KOHCTPYHMPOBAHUE MOJEIHM Ky0a M3 pa3BEepTKHU.
Yd4eHuKH, y3HaB, YTO CYIIECTBYET OJAMHHAIATH CIOCOOOB peOEepHOTO pa3pe3aHus
Ky0a, M3rOTaBIIUBAIOT PA3BEPTKY, a 3aTEM KOHCTPYUPYIOT MOJIETh Ky0a.

Baxxno npu 3ToM oOpamarb BHUMAHUE YYallMXCs Ha caM IpoLecc
CBOpAuUMBaHMs, Ha TO, KaKME€ TPAaHU OKA3aJIUCh MPOTHUBOMOJOKHBIMU, & KaKUE —
COCEIHUMH, KaKU€ OTPE3KH U TOYKH COBMECTHIIUCH. [1071€3H0 CHAOAUTh yyalmxcs
U TeMU Urypamu, KOTOpble He MOTYT ObITh pa3BepTKaMH, AaTb UM BO3MOKHOCTb
NONBITATbCS OOHAPYKUTh 3TO MPAKTUYECKUM IMYTEM U CAMOCTOSITENIBHO HAWTH
npuuuHy. IlproOperss Takol 3HAYUTENBHBIA OIBIT CBOPAYMBAHUS Pa3BEPTOK,
JanbHEHIINE YIPAKHEHHS yYallluecs CMOTYT YK€ BBINOJHATH MBICIEHHO JHOO
BCIIOMUHAsA, KaK OHM CBOPAYMBAJIA JAHHYIO pPa3BEpTKy, €CIU OHAa MM YXKe
BCTpeyanach, MO0 MO aHAJIOTMH C 3TUM, €CIM BCTPEYAIOTCS C HEHl BIEpBBIC.
B moboMm cnydyae B JadbHEWIIEM YUMTENb JOJDKEH IMOACTPaxOBbIBaTh TEX
y4YalUXcs, KOTOPBIM IIOKa 3TO CHAENaTh TPYIHO, NaTh MM PA3BEPTKY B PYKH,
BEPHYTHCS K MPAKTUUECKOMY CIOCO0Y pelIeHus NMpeiioxkeHHon 3aaaun. [lepexon
OT IPAKTUYECKOTO PEIIEHNUS K MBICIIEHHOMY JTOJIKEH OCYIIECTBIISITHCS IIOCTEIIEHHO,

C YYCTOM MHAWBHUAYAJIBHOTO PA3BUTHUA yHaIIUXCA.

HUnmepuem-pecypcwi:
1. Buneo «Pa3Beptka» // MareMaTH4eCcKUe 3TIOJIbI. — DIEKTPOHHBIN JOCTYII:

URL: https://etudes.ru/etudes/polyhedra-net/?ref=calso

2. Bugeo «KyOucrckuit mapker» [/ Marematuueckue OTIOOBL.  —

Onekrponnsiid goctym: URL: https://etudes.ru/etudes/cubic-parquet/?ref=calso

3. Bunmeo «M sto passeptka» // MareMaTndecKue STIOABL. — DJICKTPOHHBIN

noctym: URL: https://etudes.ru/etudes/polyhedra-development/?ref=calso
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ITonBenemMm urorn

1. OCHOBHOM 1I€JIbI0 M3YYEHUS T€OMETPUU Ha JIOCHCTEMATHYECKOM >Tarie
SBJISIETCS CO3JIaHKE IIUPOKOTO Kpyra MpeACTaBIeHUM 0 TEOMETPUUECKUX 00BEKTaX,
WX CBOMCTBAaX M OCHOBHBIX (paKTaX T'€OMETPUM, PA3BUTHE IMPOCTPAHCTBEHHOTO
BOOOpAXKEHUSI, TEOMETPUUYECKOM 30PKOCTM U  HABBIKOB  MOJEIMPOBAHUS
T€OMETPUIECKUX OOBEKTOB.

B 5-6-x wmaccax ydamuiics MODKEH HAKONMUTh 3HAYMTEIBHBIN 3armac
Ir€OMETPUYECKUX 3HAHWUW B BUJE (PAKTOB, MOHSATHH, CBOWCTB, CIOCOOOB JICHCTBUM
C TEOMETPUUECKUMH 00BEKTaMH, KOTOphIe B 7—9-X Kiaccax OH OyJaeT IPUBOIUTH
B CUCTEMY, BBICTPANBATh B TEOPHIO, OCHOBAHHYIO0 HA aKCMOMAaTUYECKOM METOJIe U
JNeNyKIuu. Peann3oBaTh 3Ty I11€JIb BO3MOXKHO B XOJ€ M3YYEHUS HATJISIHOU
F€OMETPHH.

2. OTOOp comepkaHus U METOJUKA €T0 M3yUYCHUSI JOJKHBI OBITh aJICKBaTHBI
BO3PACTHBIM IICUXOJOTHUECKUM OCOOCHHOCTSAM ydamuxcs 5—6-Xx kiaccoB. Henb3s
3a0bIBaTh U O HEMPEPHIBHOCTH T€OMETPUUECKOTO 00pa30BaHusl, 0 TEOMETPUUYECKON
1eaecoodpa3sHocTu U 3HaUMMOCTH. CojiepKaHue paclpeesseTcs 1Mo IBYM JTUHUSIM:
reoMeTpudeckue (GUrypsl U MX CBOWCTBA; M3MEPCHHE I€OMETPUUYCCKUX BEIWYHH.
Jlorukol M3NOXKEHUS COAEp KaHUs SIBJISICTCS COUETaHUE MHAYKTUBHOTO MOJXO0Ja,
OCHOBAaHHOI'O Ha MPUOOPETEHHOM ONBITE, W D3JIEMEHTOB JACAyKIMU. B ocHOBe
W3YUYEHHUS] COJIEPNKAHUS JICKUT HAIJISAHO-IMIUPUYECKUM MeTon mo3HaHus. OH
BKJIIOYaeT B ce0s BHU3yalbHOE M IPAKTHYCCKOE H3YUCHHE T'C€OMETPHUYCCKUX
00BEKTOB, MPEJICTABICHHBIX B IIPEJAMETHOM M I'paUIECKOM BHJIE, @ TAKXKE B BUIC
MBICJIEHHBIX 00pa30B. ['JTaBHBIM K€ KPUTEPUEM YCBOCHHS COJCPHKAHUS SBIISICTCS

yMEHUE — YMEHHUE MOCTPOUTH (PUTYpy, ONTUCATH €€ CBONCTBA U T. TI.
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HPUJIOKEHUSA

Ilpunoscenue 1. llpumepsnl 32124, HCHOJIb3YeMbIX MPU U3YYEHUH TEMbI
«HaTtypaJibHble YHCJI2) /1JI51 OPTaHU3ALNH Npouecca popMupoBaHUsA

(pyHKIMOHAJILHONH MAaTEMATHYECKOM T'PAMOTHOCTH

Ipumep 1.

Kpocceopo no mamemamuke. 5-it knacc. «/[enenue namypanvhplx yucen»

.

)

]

il

[ ]

Lol | [ | ml ]

1o copuzonmanu:

2.777 : 111 =...?

4. Yucno, Ha KOTOPOE JAETUTh HEIb3sl.

7. Kakoe uuncno sBisieTcsi B BbIpakeHuu aenumoe 12 : 4 = 3?
8. Umucio, Ha KOTOPOE JEIISIT.

9. Yucno, KoTopoe MHOT/IA TOJTy4aeTcs PU JeJICHUH.

10. Yucno, KoTopoe IesT.

11.3:3=...7

12. [leiictBue, oOpaTHOE YMHOKECHHUIO.

Ilo eepmukanu:

1. Kakoe uucio aBisieTcsi B BBIpaKEHUU YacTHBIM 63 : 7 = 9?
3. Kakoe aucno siBisieTcst B BeIpakeHuu fenutenem 24 : 8§ = 37
5. MHoro3HauHbl€ YKciia y1o0Hee AeUTh B ... .

6. PesynbTaT nenenus.
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IMpumep 2.

Ilpocmoe uucno

~

/BGJII/IKI/Iﬁ pycckuii matematuk Ilabuytuii JIbBoBuy YeOBINEB n0Ka3all, YTO
MEK]y JTI0OBIM HATYpaJbHBIM YKCIOM 1 (KpoMe 1) U yIBOGHHBIM — 21 BCETa
HaxOJUTCs, 10 MEHbIIIEH Mepe, 0IHO MmpocToe uncio. Hanpumep, mexnay 2 u 4
HaxoAuTcs mpoctoe yucio 3. [TpoBepbsTe 3TO CBOMCTBO AJIsl BCEX HATYpPaIbHBIX
yucen ot 3 1o 20.

(& /

Pemenne 3amaun yno6HO oopMHUTH B BHJIE TaOIHUIIBI, B KOTOPOH B MEPBOii

cTpoke OyayT uncia ot 3 no 20, BO BTOpOH — YJBOEHHOE YHCIIO, a B TPETheH —
MPOCTOE YHUCJIO, HAXOJIAIIEECs MEXAYy HHUMH, KOTOpOE Yydalluecs IPUBOIAT
CaMOCTOSITENIbHO. MOXKHO MPEIJIOKUTh YUalllUMCS BBIIIMCATh BCE MPOCTHIC YMCIIA,

KOTOPbIE HAXOIATCA MEXIY YuciaoM 1 (kpome 1) u 2n.

n 213|456 |7 (8 |9|10(11|12|13|14|15|16|17 (18|19 | 20

2n 416|810 (12| 14|16 (18|20 |22 (24|26 |28 |30|32|34 36| 38|40

[Ipocteie yncna, | 3

PAacIOIOKEHHBIE 5|5

MEXKIY

11111111 |11
1313|1313 |13 |13
17 | 17 | 17 | 17 | 17 | 17 | 17 | 17
19(19119|19(19 19|19 19|19
23 2323|2323 |23 |23 |23 23
291291292929 29
31 3131|3131
37 | 37

HaTypaJIbHbIM

YHCJIOM U

YABOCHHBIM
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IMpumep 3.

Meoeeow koana

Manenpknii Koana CheaeT JUCThS C OJHOIO 3BKaJUOTOBOro aepena 3a 10
4acoB, a Kbl U3 €ro poJaUTENeH eCT BABOE ObIcTpee. 3a CKOJILKO BPEMEHHU
3TO CEMENCTBO 0OBECT BCE JIUCThS C OJHOTO PBKAIUITOBOIO JiepeBa’?

3anuim PEIICHUC 110 I[GﬁCTBPISIM C ITIOSICHCHHUSIMU U OTBET.

Cxema noucka peuernus 3a0ayu

MaineHsKHit Mama ITana
MCIOBCKOHOK KoaJia MAaJIECHBKOTI'O MEABEXKOHKA MaJICHBKOT'O MCABCXKOHKA

Paccyscoenus yuawuxcs

Tak kaK KaKIbIi U3 pOAUTEIICH MaJICHHKOT0 MEIBS)KOHKA KoaJa 3a 1 9ac ecT
BJIBOE OBICTpee, TO BMeCTe 3a | 4Yac OHM CBhEASAT B 5 pa3 OoJIbIIEC JINCTHEB
3BKAJMNTOBOIO JiepeBa. Ciiei0BaTeIbHO, BMECTE UM MTOHAIOOUTCS B 5 pa3 MEHBIIIC
BpeMeHH, T. €. 10 : 5=2 ().

Omeem: 3a 2 yaca.
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Ipumep 4.
Mukpoo

B 6Ganky moman 1 mukpo6, u vepe3 20 mMuHyT OaHka Obula HamoOJHEHA
MUKpOOaMu, MpUYEM H3BECTHO, YTO KOJUYECTBO MHUKPOOOB E€XKEMUHYTHO
yABauMBaJIOCh. 3a CKOJbKO MHUHYT OaHka Oblla HamoJHEHAa MHUKpPOOaMH
HaITOJIOBUHY? 3alMIlN CBOU PACCYKIEHUS U OTBET.

Cxema noucka peuleru 3a0ayu

Yepes
HaganeHEeE Hepes Tepes . Hepes 20 MuEByT
MOMEHT EPEMEHH (i 1 MHHYTY felie| } MHHYTEl [ ... =8 MHHYT TOIHAL
1 MuEpod 2 MEEpoda 4 nmrpoda noﬁﬁﬁ:{a famka
MHEpODOE

Paccyscoenus yuawuxcs

1) Tak kak Kaxayl0 MHUHYTY KOJIHMYECTBO MHKPOOOB Yy/IBaMBAETCs, TO U
B TE€UYCHHUE MOCIIEHE MUHYTHI KOJIMYECTBO YBEIUYUIOCH BABOE.

2) Tak kak yepe3 20 MUHYT OaHKa MOJHOCTHIO ObLIa HAMIOJHEHAa MUKpOOamu,
TO B TeueHue 20-i1 MUHYTBI X KOJIMYECTBO CTaJo B JiBa pa3a OoJbie (0aHka cTana
MOJTHOCTHIO HAIOJIHEHA), CIIEI0BATENIbHO, 3a TIepBbie 19 MUHYT OaHKa HAIOJTHUIACH
HAIOJIOBUHY.

Omeem: yepe3 19 MuHYT.
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IIpumep S.

Mempononumen

MOCKOBCKHI METPOTIOIUTEH OTKPHIT C IECTH YTpa A0 Yyacy Houu. B HacTosiee
BpeMsi caMasi MEJIJICHHasi CKOPOCTh JBMKEHHSI cKanaropa — /5 cm/c. CKOJIbKO
KAJIOMETPOB B JICHb MPOOeraeT KaXkaas CTyleHbKa dcKanaTopa’?

Paccycoenus yuawuxcs

1) Tak kak 3cKajgaTOp JABMXKETCS C IIECTH yTpa 0 4acy HOUH, TO BPEMs €ro
nBrokeHud 19 gacos = 193600 = 68400 c.
2) 756840000 = 5130000 (cm) = 51300 (M) =51 xm 300 m.

[Ipennoxuth yyanaMcsi BBITIOJIHUTh OKPYTJIEHHWE U HAUTH MpUOIMKEHHOE
YHUCJIO KUJIOMETPOB (IpUMEPHO 51 KMm).

Omeem: 51 xkm.
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IIpumep 6.

Bpeouwie eviopocoi

@K JIETKOBOTO aBTOMOOMJISI BMEIIAECT OKOJIO 56 1 OCH3WHA, WK TTOUTH 42 h
no macce. Jlyig ero ucnosib3oBaHus MOTPEOyeTCs Mo Macce MoyTu B 4 pasa
00JIbIIIE KUCIOpOAa.

[Tpu skcmmyartanuu aBToMoomiIs pacxos Tormua — 10 1 Ha 100 kM.

ABTOJIFOOUTEIH PEITUII TIepe] MyTEIIECTBUEM Ha paccTossHuE 1680 KM K MOPIO
CpPaBHUTh TMOTPEOJCHUE KHUCIOpOAa M BBIOPOCHI AMOKCHAA YIJIepojaa
3a MOe3/IKy, eciau pacxona 6enzuHa 10 1 Ha 100 kM u nipu notpebiaeHuu 14 i
OeH3MHa BBHIOPOC JAMOKCHIA YIJIEpOAa COCTaBIACT 9 KI, U PEIIUTh, KAaKUM
TPAHCIIOPTOM OH TMOeAEeT B myreuiecTBue. IloMoruTe myTemeCTBEHHUKY

QIHOJ’IHI/ITB paC‘{éTBI. /

Pewenue.

1) 42+4 = 168 kr kucaopoaa chemaeT 1 Oak OeH3MHA

2) 100 kM — 101, T0 10 kM — 1 11

3) 1680:10 = 168 11 HaO B OJIHY CTOPOHY

4) 168:56 = 3 Gaka OCH3MHA B OJIHY CTOPOHY

5) 3¢2 = 6 GakoB OeH3WHA 3a BCIO MOE3IKY (Tya 1 00paTHO)

6) 168+6 = 1008 kr KKCIIOpO/a ChECT AaBTOMOOMJIB 3a BCIO MOE3/KY

7) 1008:14 = 72 — B 72 pa3 Oosblie MOHATO0UTCS OCH3MHA

8) 9¢72= 648 Kr — nuoKcHIa yIraepoa.

CnenosarenbHo, 1008 Kr Kuciopojia cheCT aBTOMOOWIIb 32 BCIO MOE3/KY,
BBIOPOCHI TUOKCHIA YTIJIEpoia COCTaBsIT 648 Kr.

Kpome nuokcunma yriepoma aBTOMOOWIIb BBIOPACHIBAET B BO3JYX OKCHIBI

a30Ta, yrieBOIOPOIBI U JIp.
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Ipumep 7.

My3bikanvHwlii pedyc

ExeroqHo B MEXIyHapOIHBIA JIEHb 4YHCJIA 7T B IIKOJE MPOXOAUT
MaTeMaTUYECKHUI MTpa3aHuK. B 3ToM roay pedsraM mpeaioxKuiIn pa3raaarh
MY3bIKaJTBHBIN pedyc.

Pemmute pebyc, 3amMeHMB HOTHI IUdpamMH Tak, YTOOBI BCE YKa3aHHbBIC
apumeTnyecKkue ACUCTBUA MO TOPU3OHTAIN U BEPTUKAIN BBHINOIHSIUCE,

a IMOJIYUYCHHBIC PC3YJIbTAaThL ObLIH BCPHBIMU.

Ll

_X_ M.

Y ><
I oo
|
L
|
'YEAY

- Il

- || —
<+

=

Pexomenoayuu u noockasxu 6 ciyuae 3ampyoHenull

1) Kaxxaoii HOTE COOTBETCTBYET Ompe/esieHHas nudpa — oJHa ¥ Ta XKe IS
OJIHOM M TOM € HOThI B JIOOO OKTaBe W B JIFOOOM KIIIOUYE — CKPUIIUYHOM WITU
0acoBOM.

2) YuursiBarotcst 6emouu (D), muess (#) u 0ekapsl (1), Tak KAk OCHOBHBIX HOT
B OKTaBE CEMb, a IU(DpP JAECATH.

3) MoxHo nepeBecTr pedyc B Oosiee yI00HYIO (IPUBBIYHYIO) JIJIST YIAIUXCS

dbopmy — OyKBEeHHOE 0003HAUYCHHE.

Pewenue.

AB B - BT O=11P5B A 5 2 8 - 2 0 3 =3 25
. + _ + _
E B - XK = 3 b 1 2 - 6 = 7 2
U U+ BT K = B A ] 4 4 + 2 0 9 = 2 5 3

Ecth u APYIruc¢ BapUAHTBI, IMO3TOMY MOJKHO IIPCIOKUTH YYAIIUMCA HX

HAWUTH.
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IIpumep 8.

Ocmpoeé Bpanzens

B Ceepuom JlenoBurom okeane mexay Boctouno-CuOupckum Mopem u
YyKOTCKMM MOPEM PACIIOIO0KEH POCCUUCKUN OCTPOB BpaHrens, KOTOpbIi
Ha3BaH B Y€CTh POCCUICKOTO MOPENJIABATENS U TOCYIAPCTBEHHOTO AESITENS
XIX Beka ®epnunanpa IlerpoBnua Bpanrens. OCTpoB HaxoAUTCs
Ha rpanuue 3amnajaHoro u Bocrounoro nonymapuii u pasaensercsa 180-m
MEpUIMAaHOM Ha JBE IMOYTH paBHble 4acTH. OTOENEH OT MarepHka
(ceBepHoe mobepexxkbe UykoTkH) MpoJiMBOM JIOHTa, MIMPUHOW B CaMoO
y3koi yactu okoigo 140 km. Ilmomane ocTpoBa  COCTaBIISIET
MPUOJIM3ZUTENIBHO CEMb C MOJIOBUHOM THICAY KBAIPATHBIX KHUIIOMETPOB.

O cymiecTBOBaHMM 3TOTO0 OCTPOBA PYCCKUM TMEPBOMPOXOAAM ObLIO
M3BECTHO enlé ¢ cepeanHbl X VII Beka 1o pacckazaM KOPEHHOTO HACEJICHUS
YyKOoTKH M amsACKMHCKUX 3CcKknMocoB. He mo3zxe 1707 roma pycckui
nepBorpoxoaen Mean JIbBOB BIlepBbIE HAHEC OCTPOB HA KapTy. OCEHBIO
1911 roma poccuiickas ruaporpadudeckas OJKCHOEAWIHUS Ha CyAHE
«Bamraw» BbICaAuIach Ha OCTpoBe BpaHrens W TOOHSANIA Ha HEM
poccuiickuii ¢uar. B 1926 rogy Obuta OCHOBaHa MOJSpHAs CTaHIUA,
KOTOPOM PyKOBOJWII HccienoBarens I, . Yirakos.

Bonpoc 1. Ckonpko JIeT Nponuio ¢ MOMEHTA, 0

KOIJIa HaHecJau OCTpoB Bpaurems Ha Kapry,

v

O MOMEHTa BOJAPYKEHUs PpOCCHHCKOro duiara

-

Ha ocTpoBe? S TS
Bonpoc 2. B xakoM BEKe Ha OCTPOBE ObllIa OCHOBAHA MOJIIPHAS CTAHLIKSA?

a) XVII  6) XIX B) XX 1) XXl
Bonpoc 3. Uto MensIe: momaas ropojaa Mocksbl B npeaenax MKAJL wim

IJI0IIa/Ib OCTpOBa BpaHresnst 1 Ha CKOJIBKO?

Bonpoc 4. Ykaxute, B Hauaje Kakoro Beka OCTpoB BpaHresst OKOHYaTeNbHO

cTaJl mpuHajyIexkaTh Poccun u nouemy?
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Ipunoosicenue 2. llpumepsbl TeM U MATEPUAJIOB /IJIsi KOHCTPYUPOBaHUSA Keiica

IIpumep 1.

Mocmut

MocT — [OpOXHOE COOpYKEHHE, BO3BEACHHOE HaJ KAKUM-TUOO
MPENsATCTBUEM, HAlpUMEp, 4Yepe3 BOJOEM, oBpar. MoOCT, BO3BEAEHHBIN
4yepe3 JOpOry WM KEJIE3HOJOPOXKHBIE IyTH, Ha3bIBAIOT IyTEIPOBOJIOM,
yepe3 OBpar WIM YIedbe — BUHAAYKOM. MocT sBigeTcs OIHUM
U3 JPEBHENIINX UHXEHEPHBIX N300pPETEHUI YEI0OBEUECTBA.

PeanbHo M cocunTaTh BCE MOCTHI, PaclofiokeHHbIe B caMoM [letepOypre
U €ro Npuropojiax? 3To 0YEHb CI0KHO.

OOmass NOpOTSHKEHHOCTh BCEX BOJOTOKOB Ha Tepputopun (CaHKT-
IlerepOypra gocturaer 282 KM, a UX BOJHAs MOBEPXHOCTh COCTABJISET
0K0JI0 7% BCel miomaau ropoja. B ropoae u ero npuropoaax MHOTO peK
U KAaHAJIOB, TOJBKO B 4epre ropoja 94 pek, pyKaBOB, NPOTOKOB M
20 MCKYCCTBEHHBIX KaHAJOB OOIIEH MPOTKEHHOCTHIO CBbIIIE 160 KM.

Yepes kaxaplid, 1axe O4€Hb HEOONBIION, pyyell MEPEKUHYTO MHOKECTBO
MoctoB. K npumepy, B [letepOypre u mpuropojiax HaCUUTHIBAETCS OKOJIO
800 MoctoB, 6onee 300 M3 HUX PaACIOJIOXKEHBI HAa TEPPUTOPHUHU TOPOJIA.
Tpunuate MmocToB IlerepOypra oXpaHstOTCs TOCYAAPCTBOM, IIPEICTABIISIOT
HUCTOPUYECKYIO [IEHHOCTb.

JBopuoBsiii MocT B Cankt-IletepOypre, 1916 r.

23 nexabps 2016 r. camomy nomynsgpHoMy Mocty [lerepOypra ucnonumiocs 100 mer.
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IMpumep 2.
Mempo

Korga mpoexkTupoBaiu 3sckanarop,
Jaxe moa0op MaTepuasnoB Uil POJUKOB
ObUT OYEHb BAaXKHOM M TPYJIHOU 3aJayeH.
MOCKOBCKHII ~ METPOIOJMTEH  OTKPBIT
MPUMEPHO C IIECTH yTpa 10 4Yacy HOYH,

T. €. 0oJipie 19 yacoB — OoJibiie 68 ThICAY

ceKyHZl B JieHb. CaMasi MeJJIeHHas CKOpPOCTb JKCILTyaTallud 3CKajaTopa ceiuac
0,75 m/c, 3HAYMT, CTyneHbKAa MpoOeraeT KaKIblil JeHb Oonbine 50 KUIOMETPOB.
N Tak 06e3 ycramu, JOeHb 3a JHEM, B roa Oosee 18 ThICAY KHUIOMETPOB!
[IpencraBnsieTe, KakOB JAOJKEH OBITh MaTepuall, YTOObI POJUKU O€3 PErysipHBIX
PEMOHTOB M 3aMEH MOIJIM BBIIEPKUBATH TOCTOSHHO EAYIIMX HA CTYyMEHbKax
naccakxupoB. M 3TO TOJIBKO OfHa JA€Tajdb U OJUH BOIPOC, KOTOPHIM MPHUILIOCH
pelaTb COBETCKUM MHKEHEPAM, a TAKMX BOIIPOCOB OBLIN THICSYU.

BoT Tak nmpuMepHO BBIMJISAUT CXeMa
sckanaropa. Eciu mocMmoTpers cOOKy, TO
BUJTHO, 9TO UMEHHO B3aUMHOE
pacrojoXeH!ue  HampapBiSIOUMX  PENbC
OONBIIMX W MaJCHBKUX  POJIMKOB

o0ecrieynBacT OCHOBHOE CBOMCTBO

ACKajaTopa: B BEPXHEHM YaCTU <OKUBOWU
JIECTHULIBI», IO KOTOPOHM €IyT MacCaXuphl,
CTYIIEHU BCErja rOpPU30HTAIbHBI. B HM)KHEH K€ 4acTU CTYIIEHU BO3BpAIArOTCS

BBCPX IapalJICIAbHO HAIIPABJIAIOIINM, HC 3aHMMasa MECTAa B TYHHCIIC.

Yumamov nonnocmero: I'mybunHa 3anoxxkenus / ITionel // Matematuyeckue

stronsl. — URL https://etudes.ru/etudes/underground.
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Ilpunoswcenue 3. llpumepsnl 3axaHuii AJ151 OpraHu3anum npoimecca GopMUpoBaHUs U BbISIBJIEHUS YPOBHSA

chopMUpPOBAHHOCTH (PYHKIMOHAIBLHON MAaTEMATHYECKOM TPAMOTHOCTH B S5-M KJjacce

[Maremarnueckasi rpaMOTHOCTE. MeToanyeckne pekoMmeraarmu, 5—9 xiacesl, 2021 r.]

IIpumep 1.

I'puOHas oxota

I'puinan oxora I'PHBHAS OXOTA
3anaume 1/3

Cembs PycakoBhix (nana, Mama, [104b H CbiH) npuoGpella Ha aBrycT NYTEBKH B
Hpouumarime mexcm «l pubnas oxomar, | nancHoHat. HX sHakoMble, KOTOpEIC OT/ILIXAIH B TOM [IAHCHOHATE, NPEAYIPeHIH, 4T
PACNORONCEHHBITE cnpasa. Janornume zanucek | oblacTb, Ije paclolokKeH NaHCHOHAT, claBHTcs IpUOHBIMH MecTami. Pycakopsl
BHIPANCEHUA HUCTAMIU. PeLIHIH 3alacTHCh Kop3HHamy juis rpudos. OHH nopyuuin csoel [2-nerxeit podepu

Hajie nocMotperts, uto npeuiaraercs B Hutephere.
PycakoBsl kynunu 4 pasHble Kop3uHkM  obwiei Hang sribpana noHpaBHBIIHecs el KOP3HHKH M cocTaBiila TabIuLy.
BMECTHMOCTBI0 25 nuTpoB. Kakue KOP3HHKM KyNwiH
Pycakosnsi?
A\
Jonomnume uucioeoe esipaycenie, KOMOpoe NOKANCEM, § N\
KAKOI eMECIUMOCIU KOPIURKY Kyt Pycakosst. XapakTepHcTHKa
+ + + =25
BME(F:'I'I:MDC'I'I:. 9 g 6 4 2
O0BéMm, 11
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I'pudnan oxora
Jananue 2/3

Hpotmmm?me MmMexKCm ﬂrpifﬁﬂ'aﬂ' COCOMIa s, p&(‘HU_TG.M‘EHHHI? cHpaeda. Januuume
CaOI OMmecm Ha sONpPOC 6 sude yuoad.

Henonesyiite mudopMmanuio 43 TekcTa, paclo/loeHHOro clipaBa, 4ToObI
olpele/liTh, CKO/IbKO IpHOOB (B rpaMmax ) cobpal narna.

Jamauume ceoli omeem & gude YuCa.

rpaMMoB

I'PHBHAS OXOTA

PycakoBel cxoauan B nec 3a rpudamMy, a 3aTeM BIBECHIH
coOpaHHkle I'PHOEL

Mapuua oGparnia BHHMaHHE, 4T0 YHC/IOBLIE JHAYEHHH Macc
rpuboe  o0pasyrT [oCHeloBaTellbHOCTE, B KOTOpOHl  Ka#jiad
clle/lylollas Macca, HauMHag co Bropoil, Oonslie npeislayuieid Ha
OJIHY M TY e BellH4HHY.

Mapuna cobpana menbine Beex rpubos — 750 r, mama cobpana
2 kr 250 r, Kocra cobpan 6oaewe Beex — 5 kr 250 r. Ilana coGpan
Gonblie rpubos, YeM MaMma.

Crxonsko rpubos cobpan nana?

MapuHa cobpaia MeHblle BeeX rpubos 750 r
Mama cobpana 2rr250r
Kocts cobpan bonblte Beex Skr250r
[Mana cobpan Honkiie rpubos, 4eM MaMa.
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I'puiinas oxora
Jananue 3/3

lpouumaiime mexem «f pubnas  oxomayr, pacnotoxcennsiii cnpasa. [l
Omeema Ha BONPOC OMMEMBME HYHCHBIE 8APUAHMBI OMEEMA.

Cpenn cobpannbix ceMbéil PycakoBeix rpubos okasanock 2 kr 650 r densix
rpuboB, KoTopkle pellleHo ObUlo sacyiuutek. [locne ounerkn Genwrx rpubos
Bechl nokazanu 2 kr 150 r. Bepro amM, 4ro M3 ouHllleHHBIX TpuboB
MONY4YHTCH MEHBLIE TOJOBHHEI KHIIOIPaMMa CyXHX?

Ommemsme gce BEPHBIE SAPUAHM B IMEEM.

O Bepuo. Obwacuenne: 2150 : 5 =430 (r), 430 r <500 r.
O Hegepro. ObbsacHenne: 2650 : 5 =530 (r), 530 = 500 r.

O Bepuo. O6bacuenue: Cymar ounien sle rpubbl, NaTas 4acts
OYHIIEHHEIX rpuboB coctasiseT 430 rpaMMoB, 5TO MEHBILIE [TOJIOBHHEL
KHJIOrpaMMa.

[ Hesepuo. O6bacuenue: [laras yacts rpuGos coctansier 530 rpaMmos,
210 GoJlbllIE NONOBHHEL KHJIOIPaMMa.

O Hegepro. Obbacuenne: 2650 — 2150 = 500 r, 5To He MeHbLIE [TOJOBHHI
KHJIOIpaMMa.

I'PUBHAA OXOTA

rpl’lﬁhl B OCHOBHOM COCTOAT H3 BObIL. I"['jEEL‘THU, HTO HpH CYIIRE
OYHHUICHHBIX l'PHﬁDB OCTAETCH JIMIIb [ATAA YaCTh MX MACCHL.
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MATEMATHUYECKAS TPAMOTHOCTD (5 kaacc)
XapakTepHCTHKH 3a1aHHI H CHCTEMA OLCHHBAHHS

JATAHHE 1. TPHEHAS OXOTA. (1 u32 3). M®I"” MA 5 015 01_A6

XAPAKTEPUCTHKM 3ATAHHA:

CopepaxareibHas 0D14CTh OUEHKH: HEONIPeeIeHHOCTh H JaHHEIe
KomnerenrnocrHas od1a¢Th OLEHKH: PacCy#/1aTh

KourTexker: nu4HbIi

YpoBeHb CO0KHOCTH: HUIKHI

Mopmar 0TBETA: 331aHHE C HECKOIBKHMH KPaTKHMH OTBETaMH

ObdbexT oueHkn: noadHpark JaHHEle I8 OTBETA Ha BOIIPOC, NPeICTaBIATE Pe3yILTaT B
J/1aHHOM BHE (YHCII0BOE BRIpaKeHHE)

MakcumaiasHbiii 6aan: | Gann

CucreMa OLEHHBAHHAS

baun Copepaanne KpuTepus
1 3anucaHo BepHOE YHCI0BOE paBeHeTBo 9 + 8 + 6 + 2 =25, ciaraeMele MOTYT ObITh
zaliicaHbl B 110060M nopsjike
0 Jlpyrue BapHaHTLI HIH OTBET OTCYTCTBYET.

JAJAHHE 2. TPHEHAH OXOTA. (2 u3 3). M®I"” MA 5 015 02_A6

XAPAKTEPUCTHUKH 3AJTAHHA:

ConepxarensHas 0DIACTE OUEHKH: HIMEHCHHE H 3aBHCHMOCTH

KomuerentHocTHas 0012CTh OUEHKH: Paccy/1aTh

Konreker: nnunbiii

¥YpoBeHb CJ10KHOCTH: cpe/IHuUii

@opMAaT OTBETA: 3ajlaHHE C KPATKHM OTBETOM

O0beKT OUEHKHM: YCTAHABIMBATE I[1OCISJ0BATENBHOCTE 3IHAYEHHI BeIMYMH (Macchl),
[pPAaBKHIIO, [0 KOTOPOMY OHA coCTaB/IeHa, JONOMHATE [10C/Ie10BaATe/IbHOCTE
Makcumansubiil 6ann: 2 Sanna

CucreMa OLEHHBAHHA:

Bann Copepxanne Kpurepus
2 3anucano yucno 3750 WUITH 3 750.
1 3anucado guciao 1500 UITH 1 500 («war nociegosarelbHOCTHY ).
0 JlpyrHe BapHaHTh HIH OTBET OTCYTCTBYET.

JAIJAHHE 3. TPHBHAN OXOTA. (3 3 3). M®I' MA 5 015 03_A6

XAPAKTEPUCTHKH 3AJAHHA:

CogepxarenbHas 001aCTh OUEHKH: KOJIHYECTBO

KomnerenTHocTHAN 0813CThL OLUEHKH: IPHMEHATh

Konreker: oblliecTaeHHbIH

¥YpopeHb COI0KHOCTH: Cpe/IHUI

Mopmar oTBeTa: 33]aHHe ¢ BHIDOPOM HECKONLKHX BEPHRIX OTBETOR

OdbeKT OUEHKH: HaXOIHTh JI0II0 YHCNA, BRIOPAaHHOIO B COOTBETCTEBHH ¢ IpaKTHYecKol
cuTyauuei, BeIOHpaTk [paBUIkHEIE OTBETHL ¢ 00BACHEHHEM

Makcumaneueii 6ann: 2 daina

CucreMa OUEHHBAHHA:

bauu Coaepxanue kpurepus
2 Ormeuennl oreetsl: | (Bepro. Obgeacuenne: 2150:5= 430 (r), 430 r <500 r)n 3
(Bepuo. Obbacuenne: Cyiuar ouMieHHEIe IPHOLL, 19Tas 4acTh OYHILIEHHBIX IPHOOB
cocrasngeT 430 rpaMMoB, 5T0 MeHblIE HOJIOBHHEL KHIOTPaMMa) M HHKaKHe JIpyTHe.
1 OrmedeH 0JMH J000H H3 IBYX BepHBIX OTBETOB H HUKakKol Jpyroii.
0 Jlpyrie BapuaHThl HIH OTBET OTCYTCTBYET.
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IIpumep 2.

3eJIeHbIN KY3HEUNK

Jenéupiii KyIHeUHK
Janaume 1 /3

Hputiumm}me mexcn « Ierénnili KVIHEUUKS, PACNOTONCEHHBLIE CRPAGA.
Hns omeema Ha @onpoc OMMEMBbINE HYNCHBIN 8APUAHM OMEEM.

Camka zenéroro kyzHeduka ornoxuna 70 aun. CkolkKo NpHUMEpPHO
JMYHHOK Ky3HEYHKa BecHOH cMOryT Jodparbes 10 nopepxHocTH?

Ommememe odun SEPHb!'I;' GAPUAHM OMEeEm.

O 70
063
O 10
o7

3EJIEHBIH KY3HEYHK

Jleonun  uHTepecyeTcs  HH3IHBHO
kysHeuukon. Ou cobupaer undopmaumwo ob
obnactH obUTaAHKHA, YCIIOBUAX .
[pOXKHBAHHA, [HTaHHd, ocobeHHOCTAX
nosefeHnd. M3 KHUI OH y3HAll, 4TO KH3HE CAMOID
pacnpocTpaHéHHOIo B Hallell cTpaHe Ky3sHedHKa —
3e/EHOI0 — 3apoXiaeTcs B [104Be, Ha IIydHHe npumepso 6 cm. Ha knankn
AHL, KOTOPYH caMKa 3akiajiblBaeT OCCHBIO, NOsBIAeTes W Jodupaercs 1o
[OBEPXHOCTH IPHMEPHO JecaTas 4acTh IHYHHOK, Kax/as pasMepoM OKollo
5 mm. Opsa w3 ocoDeHHOCTeH BIpOCIOro Ky3HeHYMKa — JUIMHHELH, 1O
CPaBHEHHIO C© Pa3sMepoM Telld, NUPLDKOK. 3JeN@HbIH KYIHEYHK MOMEeT
IPBITHYTh Ha paccTodnHe, B 20 pa3 npessllatoliee JIHHY ero Tela.
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Jenénnlii KyIHeUHK
Jananue 2/ 3

Hpouumaiime mexcm «3enénuili Ky3HEUUK», PACNOTONCEHHBII CRPAs.
Janonnume & madaule nPonyueHHble daHHBe.

Jleonu)1 peun npeicTaBuThE HHPOPMALIHIO O 3e/1EHOM KYIHE4YHKe B
Tabiuie.

Janoaxume NPONYCKl 6 mnﬁ_wqe_

KyiHeuHk 3enéHulii

XapakTepHcTHKa CpejiHee 3Ha4YeHHe
JUtHHa THYHHKY Ky3He4HKa [IPH POk IeHHH MM
Jnuna Tena B3pocioro KyiHeunka 28 MM
JUMHa npeiKkKa MM
CrkopocThk nonéra 30 m/muH

3EJIEHBIH KY3HEUHK

JleoHn]I MHTEpeCYeTCH KH3IHBIO
ky3teunkos. OH cobupaer nudopmanuio ob
obmacTn  oOMTaHMA,  YCIOBHAX
NPOMHBAHMA, [MTAHWH, OCOOEHHOCTHX
nosejeHnd. M3 kHHr oH yiHa1, 4TO KH3HB CAMOIO
pacnpocTpaHéHHOro B Hallell cTpaHe Ky3He4uMka —
3eN€HOr0 — 3apoK/IaeTCA B Noyse, Ha riyouHe npuMepHo 6 cM. M3 knajku
AHL, KOTOPYIO caMKa 3akja/IbiBaeT OCeHblo, NoABIAeTcs U JoOHpaeTca 10
MOBEPXHOCTH MPHMEPHO JlecaTad YacTh JHYHHOK, Kaxk/lasd pasMepoM OKoJo
5 mm. Opna u3 ocobeHHocTell B3pocioro KysHeuMka — UIMHHBI, 1o
CPaBHEHHIO C pa3sMepoM Tella, NpPbIKOK. 3el€Hbli  Ky3HEUHMK MOMET
NpBIrHYThL Ha paccrosnne, B 20 pa3s npessllatollee JIMHY €ro Tela.
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JenéHbii KYIHEUHK
Jagaume 3/ 3

”PUHHJ'?HH]‘!’HE mexcm « 3enénpiii KYIHEUUK W, F&CHGF.TG,HFEHHH!‘{ chRpaea.

Ommemuvime Hy.}H‘HbH} sdpUAHM omeemd, a 3amem OOBACHUME CEOL
CHMEEmn.

B sypHankeHoii cratke JleoHn1 npoYdTan o HallleCTBHH CApPAHYH Ha
1noJie nojcoilHeyHnka. B cratke GbL10 YKazaHo, Y4TO CKOPOCTE NONETa

capaH4H coctasuia 12 km/y.

BEPHD JIH, HTO CKOPOCTh nojera CcapaHiH Oblia MeHbllIe Cpe Heil
CROPOCTH nojaéra KY¥3IH euuka’

O Bepno
O Hesepuo

Oowachume ceoli omeem.

JEJIEHBIN KY3HEUHNK

Jleonnn MHTepecyeTcsd  HHIHEIO
Ky3Heunkos. OH cobupaer undopManmio ob
obnacTH oDHTAHHA,
NPOMHBAHUA, NTHTAHHA, OCODEHHOCTAX
MoBEIeHH.

Jleonna pewnn npeacrasuTs HHpOpMaLMIO O
3e1EHOM Ky:iHeuHKe B TabluLe.

KysHeuuk 3enéHblii

YCIIOBHAX

Cpennee
XapakTepHcTHKA P
IHa4YeHHE
JUtHHa Tela B3poCcioro Ky3Heyuka 28 MM
CkopocTh nonéra 30 m/muH
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MATEMATHYECKASA I'PAMOTHOCTD (5 kanace)
XapakTepHCTHKH 3aJaHHil H CHCTEMA OLICHHBAHHS

JAJAHHE 1. 3EJIEHBIH KY3IHEYHK (1 n3 3). MOI"” MA 5 024 01_Ab6

XAPAKTEPHCTHKH 3ANAHHA:
« Copepikare/bHas 00J1ACTh OUEHKH: KOIHYECTBO

"« & & & @

KomnereHTHOCTHAS 001ACTE OLEHKH: [IPHMEHATE

Konreker: Hay4Hblii

YpoBeHb CI0KHOCTH: HH3IKHIT

MopmaT oTBETA: 3a/[aHKe ¢ BEIGOPOM OJIHOI'0 BEPHOI'o OTBETA

OfbekT OUEHKH: HAXO/IHTh 0K YHC/A, BRITONHATE JeHCTBHA ¢ HATYPaIbHEIMU

YHCIaMH
s  Makcumaaensiii damn: 1

CHerema oueHHBAHNA:

bana Cogepaanne KpUTEpHA
1 OrmeueH oreer yeTs€prhlii (7).
0 Jlpyroii oTBeT HIH OTBET OTCYTCTBYET.

JAJAHHE 2. 3EJIEHBIH KY3ZHEUHK (2 n3 3). MOI"” MA 5 024 02_Ab6

XAPAKTEPHCTHKH 3ANAHHA:
« Copepikare/bHas 00J1ACTh OUEHKH: KOIHYECTBO

"« & & & @

KomnerenrHocraas 00/1acTh OLEHKH: [IPHMEHATE

Koureker: obuiecrBerbii

YpoBeHb CAI0KHOCTH: cpelHHMil

MopmaT OTBETA: 3a/jaHIE ¢ HECKOIBKHMM KPATKHMH OTBETaMH

O0bexT OUEHKH: [IEPEBOAHTD SMHHI{b! JUIHHBL, BBITOIHATE AeiiCTBHS ¢ HATYPallbHBIMH

YHCIaMH
s  Makcumaasublii dann: 2

CHereMa OUeHHBAHNA?

bann Cojepxanne KpHTEpHH
2 Brucansl B nponyckd B tabiiue jBa 4ncia: 5 MM (JUIHHA IPH poscieHHH) 1 560 MM
(A1HHA NpBIKKa).
1 BepHo BnHcaHo B npolycky B TabliHie 0JJHO W3 YHcell, a BTOpoe 4Helo 1ubo
OTCYTCTBYET, JIHDO YKa3aHO HeBEpHOE YHCIIO.
0 Jlpyroii oTBeT HIH OTBET OTCYTCTBYET.

3AJIAHHE 3. 3EJIEHBII KY3HEUYMK (3 u3 3). MOI_MA 5 024 03 A6

XAPAKTEPHCTHKH 3ATAHHA:

Cojepxare/bHasn 00JaCTh OUEHKHH3MEHEHHE H 3aBHCHMOCTH

KomnerenTHocTHAs! 06,1aCTh OUeHKH: (OPMYIHpOBaThL

Konrexer:Haydanelii

YpoBeHL C/10KHOCTH: BLICOKHI

Mopmar 0TBETAIKOMIUIEKCHOE 33/1aHie ¢ BeIDOpOM oTBeTa H 00LACHEHHEM

O0beKT OLEeHKH: CPaBHHBATh CKOPOCTH, BRIPAKCHHBIE B Pa3HbIX €HHHLEX, [EPEBO/IHTh
€/IHHU1LL CKOPOCTH

MakcumainbHbLl Daun: 2

CucreMa OUeHHBAHKA?

baun Cojepxanne KpHTEpHA

2 Ormeued oteer «HepepHo» M npHBe/ieHo o0bACHEHHE, KOTOpPOE er'o HOJTBepAIaeT.
Hanpumep, Cropocts capanun: 12 wm/u= 12000 : 60 s/mun =200 s/mun >
30 m/mun (kyzneunk). WJIH Cropocte capanun = 200 m/mun Golblile CKOpOCTH
kysHeunka — 30 m/mun. Ecan orser «HesepHo» He oTMeueH, HO OH ClEIyeT H3
IIPHBEEHHOIO BepHOI'0 00bACHEHHS, TO Galll He CHHKACTCH.

1 OrmeueH orser «HesepHoy, npuse/ieHo 00bACHEHHE HEIIOIHOE, HO B HEM HET
HEBEPHLIX YTBEP#ISHHIL

0 Jlpyroii oTBeT WM OTBET OTCYTCTBYET, BK/IIOYas cily4ail, Korjla oTMedeH BepHHlil

OTBET «HEBCPHO», a 00BACHEHHE OTCYTCTBYET HJIH HEBEpHOE.
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