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MHNOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma no yae6HOMY npenmeTy «MaTteMaTikay Ha ypOBHE OCHOBHOTO
obmiero o6pazoBanus pazpaboTaHa Ha OCHOBE:
- @enepabHOTO TOCYIAPCTBEHHOTO 00pa30BaTENFHOIO CTaHAApPTa OCHOBHOTO OOIIEro
00pa3oBaHus, yTBEPKIACHHOTO TpukazoM Munnpocsemenust Poccun ot 31.05.2021 Ne 287
(manmee — ®I'OC O00)(manee — PI'OC OO0);
- @enepanbHON 00pa30BaTEIBHOM TPOTPAMMBI OCHOBHOT'O OOIEro oOpa3oBaHUS,
YTBEPKAEHHOM npukazoM Munucrepcrsa npocsenienuss PO ot 18 mas 2023 r. Ne 370;
- Ycraa MBOY «1O Ne 10»;
- OCcHOBHOW 00pa30BaTEIBHON MPOrpaMMbl OCHOBHOTO 00mero oopazosaaus MBOY «11O
NelOw;
- Paboueii mporpammel Bociutanust MBOY «11O NelOy;
- [lonoxenus o pabouux nporpammax.

OBUHIASA XAPAKTEPUCTHUKA YUYEBHOT O TIPEJIMETA «MaTtemaTuka»

Paboyas nmporpamma mo Marematuke Jijisi 00yJaronuxcst 5-6 KjIaccoB pazpadboTaHa Ha
ocHoBe DenepanTbHOro TOCYIapCTBEHHOTO 00pa30BaTEIHbHOTO CTAHIapPTa OCHOBHOTO OOIIETOo
oOpa3oBaHusi C Y4YETOM M COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, NPEIbSIBISIEMbIX K
MaTeMaTHYeCKOMY OOpa30BaHHUIO, W TPATUIUN POCCHMCKOTO 00pa3oBaHUs, KOTOPHIC
o0ecrieunBarOT OBJIAICHUC KIIIOYEBBIMU KOMIICTCHUOUAMHU, COCTABJIAIOIIMMHU OCHOBY JJIs
HEMPEPBIBHOTO O0pA30BaHUS W CAMOPA3BHUTHS, a TaKKe IEIOCTHOCTh OOMICKYIBTYPHOTO,
JUYHOCTHOTO W IMMO3HABATEIFHOTO Pa3BUTHs oOydaronuxcs. B pabodeit mporpamme y4TeHBI
unaen u noJjioxeHuss KoHmenmuu pa3BUTHs MaTeMaTH4YecKoro oOpasoBanusi B Poccuiickoit
Oenepanun. B smoxy mudpoBoi TpaHchopManuu Beex cep YeIOBEUECKOU JEATEIHHOCTH
HEBO3MOJKHO CTaTh 0Opa30BaHHBIM COBPEMEHHBIM YEIOBEKOM 0e3 0a30BOM MaTeMaTHYECKOM
MOATOTOBKHU. YK€ B IIKOJIE MaTeMaTHKa CIY)KUT OTOPHBIM MPEIMETOM [UIsl U3y4YEeHUS
CMEXHBIX IUCHUIUIHMH, a TOCJIE IIKOJIbl peaibHOM HE0OX0AUMOCTHIO CTAHOBUTCS HEMPEPHIBHOE
o0pasoBaHue, YTO TPEOYET MOTHOIICHHOM 0a30BO# 001Ie00pa30BaTEILHOM MOArOTOBKH, B TOM
YHClie U MaTeMaTUYecKoi. ITo 00yCIIOBICHO TEM, YTO B HAILIM JHU PAcTET YKcio mpodeccui,
CBSI3aHHBIX C HEMOCPEICTBEHHBIM IMPUMEHEHHEM MAaTeMaTUKU: U B cepe 3KOHOMUKHU, U B
Ou3Hece, U B TEXHOJIOTMYECKHUX 001acTAX, U Jake B TYMaHUTAapHBIX cepax. Takum oOpazom,
Kpyr IIKOJBHUKOB, Ui KOTOPBIX MaTeMaTHKa MOXXET CTaTb 3HAYMMbBIM IPEAMETOM,
pacuupsiercs.

[IpakTnyeckass MOJE3HOCTh MaTEMaTHKU OOYCJIOBJIIEHA TeM, 4TO €€ MpeAMETOM
SABIAIOTCS (yHIAMEHTAJbHbIE CTPYKTYpPhl HAIIETO0 MHpA: MPOCTPAHCTBEHHbIE (POPMBI H
KOJIMYE€CTBEHHBIE OTHOIICHHUS OT MPOCTEUIITNX, YCBAUBAEMbIX B HETIOCPEICTBEHHOM OIIBITE, 10
JOCTaTOYHO CJIOXHBIX, HEOOXOMUMBIX IJIsl Pa3BUTHS HAYYHBIX U NPUKIAIHBIX uaeil. bes
KOHKPETHBIX MaTeMaTHUECKUX 3HAHUUN 3aTPYAHEHO MOHMMAaHHE MPUHIUIIOB YCTPOICTBA U
WCIOJIb30BAHUS COBPEMEHHOM TEXHUKH, BOCIPHUITHE U HWHTEpIpEeTalus pasHOOOpazHOU
COILIMANILHOM, 5KOHOMHYECKOH, MOIUTHYeCKON HHPOopMaIHK, MaIodPPeKTUBHA TIOBCETHEBHAS
MpaKTU4ecKas AeATeIbHOCTh. KaxaoMy uenoBeKy B CBOEW >KU3HHM MPUXOTUTCS BBIOIHATH
pacuéTel M COCTaBIATH AQJITOPUTMBI, HAXOAUTh U TPUMEHATH GOpPMYJbI, BIAAETh
MPAKTUYECKUMH  TMPUEMAMH  TE€OMETPUYECKMX HM3MEpPeHHd U TOCTPOCHUH, UWTaTh
nH(pOpMalIKIO, PEACTABICHHYIO B BUJE TaOIMI], TUarpaMM U rpaduKoB, KUTh B YCIOBHUAX
HEONPeeIEHHOCTH U TIOHUMATh BEPOSTHOCTHBIN XapakTep ClydalHbIX COOBITHIA.

OpHOBpeMEeHHO ¢ pacimiupeHreM cdep TpUMEHEHUS MaTeMaTHKH B COBPEMEHHOM
obmectBe Bc€ Ooiee BaKHBIM  CTAaHOBUTCS MaT€MaTUYECKUH CTHIb  MBIIIICHHUS,
MIPOSIBIIIONINIACS B OTIPEAeNEHHBIX YMCTBEHHBIX HaBbIKaX. B mpoiiecce u3y4eHuss MaTeMaTHKU
B apceHasl MPUEMOB U METOJIOB MBIIUICHUS YeIOBEKa €CTECTBEHHBIM 00pa30M BKIIOYAIOTCS
WHIYKIUS U JeAyKIUs, 0000IeHne 1 KOHKPeTU3allus, aHAIM3 U CUHTE3, Kilaccuukamus u
cucTeMarusanus, abctparupoBanue u aHanorus. OObEKTh MATEMATUUECKUX YMO3AKITIOUCHHH,



IpaBWJIa KX KOHCTPYUPOBAHMSI PACKPBIBAIOT MEXaHM3M JIOTMYECKUX IOCTPOECHMUIA,
CIOCOOCTBYIOT BBIPAa0OTKE YMEHHUS (POPMYINPOBATH, 000CHOBBIBATH U IOKA3bIBATH CYKACHUS,
TEM CaMbIM Pa3BHUBAIOT JIOTUYECKOE MbIILIEHUE. Benyias poJib MpUHAIIEKUT MaTEMATUKE U
B (OPMHUPOBAHMU AaNTOPUTMHUYECKOW KOMIIOHEHTHl MBIIUICHHS W BOCHUTAHWU YMEHUH
JeMCTBOBATh 10 33JaHHBIM AJTOPUTMAaM, COBEPILIEHCTBOBATH M3BECTHBIE U KOHCTPYHPOBATh
HOBBIe. B mpouecce pelmieHus 3agad — OCHOBOM yueOHOH JA€ATEIbHOCTM Ha YpOKax
MaTeMaTHUKU — Pa3BUBAIOTCS TAKXKE TBOPUECKAs U MPUKIAIHAS CTOPOHBI MBIIILICHUS.

OOyueHue MmaTemMaTHKe JAaET BO3MOXHOCTh pPAa3BUBaTh y OOYYaIOIIMXCS TOYHYIO,
palMoHANBHYIO W HWH(GOPMATUBHYIO peYb, YMEHHE OTOHUpaTh HamboJiee MOIXOIAIINE
SI3bIKOBBIE, CHMBOJINYECKHUE, T'PaUUECKUE CPEJICTBA /TSl BBIPAXKEHUS CYKJICHUH U HArJIS,AHOTO
UX MPEACTaBICHUS.

HeoOxouMbIM KOMIIOHEHTOM 0OIIEeH KyJIbTypbl B COBPEMEHHOM TOJIKOBaHHUH
sBIIseTCA OO0IIee 3HAKOMCTBO C METOJAMM IO3HAHUS JIEHCTBUTENILHOCTH, MPEACTABIECHUE O
npeIMeTe M METOJaxX MAaTeMaTUKHU, UX OTIMYMM OT METOJOB APYTrUX €CTECTBEHHBIX H
I'yMaHUTapHBIX HayK, 00 0COOEHHOCTSX MPUMEHEHUSI MaTeMAaTUKH Ui PELIEHUs] HayYHbIX U
MPUKIAIHBIX 3a1a4. TakuM oOpa3oM, MareMaTudeckoe oOpa3oBaHHE BHOCHUT CBOW BKJaja B
(dhopmupoBaHue 00IICH KyIbTyphl YEJIOBEKA.

N3ydyeHne mMaTeMaTHKU TaKKe CIOCOOCTBYET ICTETUYECKOMY BOCIMTAHUIO YENIOBEKA,
MOHUMAHHUIO KpacoTbl M H3SIIECTBA MAaTEeMAaTUYECKUX PACCYKJEHUH, BOCIPUSATHIO
reoMeTpUUEcKUX GOpM, YCBOCHHIO HJIEU CUMMETPHUH.

HEJIN U 3AJJAYHU U3YUEHUSA YYUEBHOTI'O IPEJMETA «MATEMATHUKA»

[IpuoputeTHbIME LIENAMU O0YyYEHHUSI MaTeMaTUKe B 5—6 Ki1accax SBIISIOTCA:

e TMpojoKeHHe (OPMUPOBAHUS OCHOBHBIX MAaTEeMAaTUYECKUX TMOHATUN (YHCIIO,
BEJIMUMHA, TeoMeTpuueckas ¢urypa), 00eCIeunBaroOnuX TMPEEeMCTBEHHOCTh U
MEePCIEKTUBHOCTh MaTEMaTHUECKOT0 00pa30oBaHMs 00ydaromuXcs;

® pa3BUTHE MHTEJUIEKTYAJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH OOydarommxcs,
M03HABATEIbHON aKTUBHOCTH, HCCIEA0BATEIbCKUX YMEHUM, HHTEpeca K U3YUYEHUIO
MaTeMaTHKU;

e [oJBeACHHE OOy4alONIMXCSd Ha JOCTYIHOM JUIsi HHUX YPOBHE K OCO3HaHHUIO
B3aMMOCBSI3U MaTEeMAaTUKH U OKPY>KAIOILIEr0 MUPA;

e (QopmupoBanue GyHKIHOHATBHOW MaTEeMAaTUYECKOM T'PaMOTHOCTH: yMEHUS
pacrno3HaBaTh MaTeMaTH4YeCKHe OOBEKTbl B PEATbHBIX >KU3HEHHBIX CUTYalLUAX,
MPUMEHSITh OCBOCHHBIC YMEHHsI JJIsl PElICHUs MPAKTUKO-OPUEHTUPOBAHHBIX 33]1ad,
HMHTEPIPETUPOBATh MOJTYYCHHBIE PE3YNbTaThl U OICHMBATh UX Ha COOTBETCTBUE
MPAKTUYECKON CUTYaIHH.

OcHOBHBIE JINHUU COJIEpKaHUs Kypca MaTeMaTUKH B 5—6 Kilaccax — apudmMeTHieckas u
reoMeTpHuecKas, KOTOpbIe pa3BHBAIOTCS MapajuIeNIbHO, KaXKJask B COOTBETCTBUH C
cOOCTBEHHOU JIOTHMKOI, OJHAKO, HE HE3aBHCHUMO OJHAa OT JIPYroid, a B TECHOM KOHTAaKTe U
B3aMMOJICHCTBUU. Takke B Kypce MaTeMaTHKU IPOUCXOJUT 3HAKOMCTBO C 3JIEMEHTAMHU
anreOpbl M OMHMCATENIbHOW CTATUCTHKH.

N3yuenue apudmMeTHuecKkoro Matepuana HaunHAeTCsl CO CUCTEMAaTHU3aluu U Pa3BUTHUSA
3HaHUI O HaTypaJIbHBIX YHCIaX, MOJYYEeHHbIX Ha YPOBHE HAa4yaJIbHOIO OOIIEro 0Opa3oBaHuUs.
IIpy >TOM COBEpIIEHCTBOBAHUE BBIUMCIUTENBHOW TEXHUKH U (POpMUPOBAHHE HOBBIX
TEOPETUYECKUX 3HAHUM COUETAETCS C Pa3BUTUEM BBIYMCIUTEIBHOM KYIbTYpPhI, B YACTHOCTH C
oOy4yeHHeM MpocTeHIuM npuémMam NPUKUIKI U OLIEHKU pe3yIbTaToB BbluMciIeHui. M3ydyenne
HaTYpaJbHbIX YHCEJ MPOJOJDKAETCS B 6 Kiacce 3HAKOMCTBOM C Ha4aJbHBIMH MOHSATHAMU
TEOPHUH JETUMOCTH.



Havano u3yueHusi 0OBIKHOBEHHBIX U JECITHYHBIX APOOEH OTHECEHO K 5 Kiaccy. ITo
MIEPBBIA 3TAll B OCBOCHUM JPOOECi, KOTJIa MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMH HCSIMH,
MOHATHSAMH TeMbl. [Ipu 3TOM paccMOTpeHHEe OOBIKHOBEHHBIX ApoOel B MOIHOM 0OBEME
MPEAIIECTBYET U3YUCHHIO JIECATUYHBIX JAPoOeH, 4TO 1eIecCO00pa3sHO ¢ TOYKU 3PCHUS JIOTHKU
W3JI0KCHUS YUCIIOBOW JIMHWM, KOTJa MpaBuja JCHCTBUHA C JACCATUIHBIMUA APOOSMH MOKHO
000CHOBATh YK€ HW3BECTHBIMH QJITOPUTMAMH BBIIOJTHCHHS JCUCTBUH C OOBIKHOBEHHBIMH
IpoOsiMU. 3HAKOMCTBO C JCCATUIHBIMU IPOOSMU PACIITUPUT BO3MOKHOCTH IS IIOHUMAHUS
00yJaIONTUMUCS TIPUKIIATHOTO TPUMEHEHUST HOBOW 3aIMCH MTPU U3YYCHUH IPYTHUX TPEIMETOB
U TIPY TIPAaKTUYECKOM HCIoNb30BaHuU. K 6 Kiaccy OTHECEH BTOPOH 3Tal B M3Y4E€HUH IPOOeid,
I7Ie TPOUCXOJUT COBEPIICHCTBOBAHME HABBIKOB CpPaBHEHUS U MpeoOpazoBaHust IpoOei,
OCBOEHHE HOBBIX BBHIYMCIUTEIBHBIX AITOPUTMOB, OTTAUMBAHUE TEXHUKH BBIUMCIECHUH, B TOM
YUCJIE€ 3HAYCHHWH BBIPAKEHUHN, COJEPKAIIUX M OOBIKHOBEHHBIE, W JCCATHYHBIC IpOOH,
YCTaHOBJICHUE CBSI3€M MEXAY HHUMH, PACCMOTPEHHE MPHUEMOB pEIIeHHs 3a1a4d Ha apodu. B
Havasie 6 Kjlacca MPOUCXOUT 3HAKOMCTBO C TIOHSTHEM POIICHTA.

OC00EHHOCTHIO U3YUYEHUS TIOJIOKHUTENBHBIX U OTPUIIATEIBHBIX YHCEN SABJISIETCS TO, YTO
OHU TaK)X€ MOTYT pacCMaTPHUBATLCSA B HECKOJIBKO ATAamnoB. B 6 kiiacce B Hauase n3ydeHus: TeMbI
«ITonmokuTeNbHBIC U OTPUIIATEIIbHBIE YHCIIay BhIAEIsIeTCs moarema «Llemsie uncnay, B paMkax
KOTOPOM 3HAKOMCTBO C OTPHUIIATEIBHBIMU YUCIAMH U JIEHCTBUSIMH C TOJIONKUTEITHHBIMH
OTPUIIATEILHBIMU YHCJIAMH TIPOUCXOJUT HA OCHOBE COJCPIKATEIHHOTO TMOJIX0Ja. ITO
MO3BOJIAET HA JIOCTYITHOM YPOBHE TO3HAKOMHTH OOYYAIONIUXCS MPAKTHYECKH CO BCEMH
OCHOBHBIMH TIOHSATHSIMH TE€MBI, B TOM YHCI€ U C TPABHUJIAMH 3HAKOB TPH BBHITIOJHEHUHU
apudmernueckux nedcTBuid. 3yueHne paluoHaIbHBIX YUCET HAa ’TOM HE 3aKOHUYHUTCS, a OyIeT
IIPOJIOJIKEHO B Kypce anredpsl 7 Kiacca.

[Ipu oOyueHMHM pEIICHHIO TEKCTOBBIX 3amad B S5—6 Kiaccax HCIOJIb3YIOTCS
apudmernueckue npuémbl perieHus.. llpu oTpabOTKe BBIUMCIUTENBHBIX HABBIKOB B 5—6
KJIacCax pacCMAaTPUBAIOTCS TEKCTOBBIE 3aJauM CIEAYIOIINUX BUJOB: 3aJa4M HA JBIKEHUE, HA
YacTH, HAa TOKYIKH, Ha paboOTy M NPOU3BOIUTENBLHOCTb, HA MPOIEHTHI, HA OTHOIICHUS U
npornopuuu. O0yJaromuecs 3HaKOMSTCS ¢ IpUuéMaMu pelieHus 3a1a4 nepedopomM BO3MOKHBIX
BApUAHTOB, yyarcs paboraTh C¢ uH(oOpmauuen, mpeicTaBlieHHOW B (dopMe TaOMUI WU
JarpaMm.

B mporpamme yuebHoro kypca «MaTemaTtukay mperycMOTpeHO (opMUpOBaHUE
MPOIECBTUUECKUX aNreOpanyeckux rnpeacraBieHuil. byka kak CHMBOJI HEKOTOPOTO YKCIia B
3aBUCHMOCTH OT MaTEMaTUYECKOTO KOHTEKCTa BBOAUTCS NOCTENEHHO. byKBEHHas CUMBOJIMKA
IIUPOKO HCIONB3YETCsl MPEXKJIE BCEro Ui 3amucH OOIIMX YTBEPXKICHHM M MPEeAsIoKEeHUH,
(dbopMyI1, B YACTHOCTH JJIs1 BBIYMCIICHUS TEOMETPHUYECKUX BEJIMUMH, B KAUYECTBE «3aMECTHTEIIS
YyHUCIa.

B nporpamme yde6HOro Kypca «MaTemaTHKa» MpeICTaBiIeHa HArjsAHas T€OMETpPHUs,
HampaBJICHHAs Ha pa3BUTHE OOPA3HOTO MBIILICHHS, MPOCTPAHCTBEHHOTO BOOOpaKEHUS,
M300pa3uTENbHBIX yMEHUW. DTO BaXHBIM OTalml B HW3YUYEHHU TEOMETPHH, KOTOPBII
OCYILIECTBIISICTCSl HAa HATJISAHO-TIPAKTHMYECKOM YPOBHE, OMHpAaeTCs Ha HArJISAHO-00pa3Hoe
MBIIIIEHHe oOyJaronuxcs. bosbias poib OTBOIUTCS MPAKTUYECKON AESITETbHOCTHU, OMBITY,
AKCIEPUMEHTY, MoieTTupoBaHuto. OOyUaronuecs 3HaKOMSITCS ¢ TeOMETPUIECKIUME (PUTypaMu
Ha TJIOCKOCTHU U B MIPOCTPAHCTBE, C UX MPOCTEUITUMU KOH(PUTYpALIUIMHU, YIaTCs U300paKaTh
WX Ha HEIMHOBAaHHOW W KieTyaTod Oymare, pacCMaTpHUBAIOT MX MPOCTEWINE cBOWCTBa. B
MPOLIeCCe U3YUEHUS HATJISTHOW TreOMETPUH 3HAHUS, TIONyYCHHbIE 00YyJalOlMMUCS Ha YPOBHE
HAYaLHOTO 00IIero 00pa30BaHusl, CUCTEMATU3UPYIOTCS U PACITUPSIOTCS.



CornacHo y4eOHOMY IUTaHYy B 5—6 Kiaccax HM3y4aeTcsi MHTETPHUPOBAHHBIM MpeaMET
«MateMaTiKay, KOTOPbIi BKIIOYaeT apupMETUIECKU MaTepHall U HarsIHYI0 T€OMETPHIO, a
TaKKe MPOTEACBTUYECKUE CBEICHNUS U3 alareOphl, SIEMEHTHI JIOTUKU U Hayasla OMHUCATebHON
CTaTUCTUKH.

BOCHUATATEJIbHBIN MOTEHIUAJI YYEBHOI'O ITIPEJIMETA
«MATEMATHUKA»

Temarudeckoe MIaHUPOBAHUE COCTABIICHO C YU4ETOM pabodel mporpaMMbl BOCIIUTAHHUS.
[Ipu w3ydeHnn MareMaTHKH B 5-6 KijaccaX BOCIHTBHIBAETCS LIEHHOCTHOE OTHOIICHHE K
npeKkpacHoMy, (GopMHUpOBaHUE NPEACTABICHUNH 00 SCTETUYECKUX HACANaX W IIEHHOCTSX.
BocnurarenbHbiit moTeHIMA JaHHOTO y4eOHOTO TIpeIMeTa 00ecieUnBaeT:

BKITIFOYEHHE B YPOK UTPOBBIX MPOLEIAYP, KOTOPHIE TIOMOTAIOT MOJIEPKAaTh MOTHBAIIUIO
oOyJaromuxcss K TOJIYYCHUIO 3HAHWW, HAJTAKUBAHUIO IMO3UTHBHBIX MEXJIMYHOCTHBIX
OTHOIIIEHWH B KJIacce, TIOMOTAIOT YCTAaHOBIICHUIO TOOpOKeIaTeIbHON atMoc(hephl BO BpeMs
YpOxa;

JEMOHCTPAIHIO 00YyJarOIKUMCSl TPUMEPOB OTBETCTBEHHOTO, TPAKIAHCKOTO TIOBEACHUS,
MPOSIBJICHUSI UYETIOBEKOJIOOUS W JO0OpPOCEPIEYHOCTH, dYepe3 MOA00pP COOTBETCTBYIOIIMX
3aJJaHni, 337a4 JUTS pelieHus TPOOJIEMHBIX CHTYaIUi 1Sl OOCYKICHHUS B Kilacce;

MPUMEHEHHEe Ha YypOoKax MHTEPAKTUBHBIX (opM paboThl ¢ OOydarOUUMUCS:
WHTEIUICKTYaJIbHBIX UTP, CTHMYJITHPYIONINX TTO3HABATEIbHYIO MOTHBAIIHIO 00YJIArOIINXCs, TIe
MOJTyYeHHBIC HAa YPOKE 3HAHUS AT 00yJarOIIUMCsT BO3MOKHOCTB MTPHOOPECTH OTIBIT BEACHUS
KOHCTPYKTHBHOTO JIMajiora; TpYyNIoBOil paboThl wiuM paboThl B Mapax, KOTOpbIE yuaT
00yJaroIMXcsi KOMaHIHOUM paboTe U B3aUMOJCHCTBHUIO C IPYTUMHU 00YJarOITUMUCS,

WHULMUPOBAHUE U TOIJIEPKKY HCCIEAOBATEIbCKON NEATEIBHOCTH O00YYalomuXcsl B
pamMKax pealn3alui UMU WHAUBUAYAIbHBIX U TPYIIOBBIX UCCIIEAOBATEILCKUX TPOECKTOB, YTO
nacT o0ydaroIMMCS BO3MOXHOCTh HIPHOOPECTH HAaBBIK CaMOCTOSATEIBHOTO pPElIeHUs
TEOPETUYECKOM POOIEMbI, HABBIK FT€HEPUPOBAHUS U 0(OPMIICHHS COOCTBEHHBIX UJIEH, HABBIK
YBOXHUTEIBHOTO OTHOIICHUS K UYKUM wHaesM, o(opMIeHHbIM B paldoTax Jpyrux
uccienoBaTeliell, HaBbIK MyOJIMYHOTO BBICTYIUICHUS TIEpE]] ayIuTOpUel, apryMEeHTHPOBaHUS U
OTCTaWBaHUA CBOCH TOUKHU 3PEHUSL.

[Ipn u3yyeHun MateMaTHKU B 5-6 KjlaccaX BOCIHUTHIBAIOTCS HPABCTBEHHBIE YyBCTBA U
ATHUYECKOE CO3HAHUE:

MIPEJICTaBJICHHS] O MOPAJIbHBIX HOPMAax M MpaBUIaX HPABCTBEHHOTO MOBEICHUS, B TOM
guciie 00 3TUYECKUX HOPMax B3aUMOOTHOIIEHHUH B CEMbE, MEXAY MOKOJICHHUSIMH, ITHOCAMH,
HOCHUTEIISIMU PA3HBIX YOCKACHUN, TPEACTABUTEISIMHA PA3TUYHBIX COLIUATIBHBIX TPYIII;

HPaBCTBEHHO-3TUYECKHUM OTBIT B3aUMOJEUCTBUS CO CBEPCTHUKAMH, CTApIIMMU U
MJIQJUIUMU JIe€TbMHU, B3POCIBIMH B COOTBETCTBHM C OOIICTIPUHATHIMU HPABCTBEHHBIMU
HOPMaMHU;

YBOXKHUTEIHbHOE OTHOIICHHUE K TPAJIUIIMOHHBIM PETUTUsIM HapoJoB Poccuu;

HEpaBHOIYIINE K >KHU3HEHHBIM MpoOiieMaM APYruX JIOAEH, COYYBCTBHE K YEIOBEKY,
HaXOJAIIEeMYCsl B TPYIHOM CUTYyalluH;

CIIOCOOHOCTh AMOILIMOHAIBHO pearupoBaTh Ha HETATHUBHBIC MPOSIBICHUS B JIETCKOM
oOmiecTBe 1 00IIEeCTBE B 11€JI0M, aHAIM3UPOBATh HPABCTBEHHYIO CTOPOHY CBOUX TMOCTYIKOB U
MOCTYIKOB JPYTUX JIOJCH;

YBOXHUTEILHOE OTHOIICHHE K POIUTENSAM(3aKOHHBIM TPEICTABUTENSAM), K CTapIIHUM,
3a00TJIMBOE OTHOIIIEHUE K MIIAJIIIINM;

3HAHHUE TPAJIUIIUI CBOCH CEMBH U IIKOJIBI, OEPEKHOE OTHOILIECHUE K HUM.


https://topuch.ru/lekciya-osnovi-masterstva-publichnogo-vistupleniya-plan/index.html

MECTO YYEBHOI'O IPEJMETA «Marematuka» B YYEBHOM IIJIAHE

Ha uzyuyenue yuebHoro kypca «Matemarukay» orBoautcs 340 yacos: B 5 kiacce — 170
yacoB (5 yacoB B Heziel0), B 6 kiacce — 170 yacoB (5 yacoB B HEECIIO).

YYEBHO-METOJIUYECKHWI KOMILIEKC

5 knacce

MaremaTuka: 5-ii kimacc: 0a30BBI ypoBeHb: y4eOHMK B 2 dYacTsax--AO «M3nmaTenbcTBO
«[Ipoceemenue» / Bunenkun H.S1., XKoxoB B.., UecaHokoB A.C. u npyrue

6 Kiacc
Maremaruka 6 Kinacc, yueOHUK 11 001eo0pazoBaTeibHbIX opranu3anuii/A.I°. Mepsmnsik, B.b.
[Mononckuit, M.C. Sxup — M. :Benrana — ['pad, 2018

COJEPKAHUE OBYYEHUA

5 KIIACC

HarypaJjbHble uncia u HyJIb

HarypanbHoe uncno. Psa Hatypanehbix uncen. Yucno 0. M3o0paxkeHne HaTypaibHBIX
Yycesl TOUKaMH Ha KOOPAMHATHOM (YMCIIOBOM) PSIMOH.

[To3unmonHas cucreMa cuncieHus. PuMckas Hymepanus Kak IpuMep HEMO3ULIUOHHOM
CUCTEMBI CUMCIIEHHUs. [lecaiTuYHas CUCTEMA CUUCIICHHUS.

CpaBHeHHE HATYpaJbHBIX YHCEJ, CPABHEHHWE HATypallbHbIX yucell ¢ HyléM. CrocoObl
cpaBHeHHUA. OKpYIJIEHHE HATYPAJIbHBIX YHCET.

CroxxeHue HaTypajJbHBIX YHCEJ, CBOWCTBO HYJs MpPH CIOXKEHUHU. BplunTaHme kak
neiicTBHe, 00paTHOE CIIOKEHUIO. Y MHOKEHHE HATypaIbHBIX YHCEN, CBOMCTBA HYJSI M €IMHULIBI
pu yMHOXeHHUH. JeneHre kak aeicTBue, oOpaTHOE YMHOKEHHUIO. KOMITIOHEHTHI ACHCTBUH,
cBs3b Mex 1y HUMU. [IpoBepka pesynbTaTta apudmernyeckoro neiicrus. [lepemecturensHoe
U COYETaTeIbHOE CBOICTBA (3aKOHBI) CIIOKEHUS U YMHOKEHHUS, paclpeleIuTeIbHOE CBOMCTBO
(3aKOH) YMHOKCHHSI.

Hcnonb3oBanue OykB a1 0003HAUEHUSI HEU3BECTHOTO KOMIIOHEHTA M 3aIllCH CBOWCTB
apu(METHYECKUX JCUCTBUH.

Jlenutenu v KpaTHbIE YUCIIA, Pa3JI0KEHUE HA MHOXKUTENH. [IpocThie u cocTaBHbIE UncIa.
[Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ OCTaTKOM.

Crenenb ¢ HaTypaJbHBIM IOKa3aTelleM. 3aluCh YUCIa B BHUJIE CYMMBbI DPa3psaHBIX
cllaraeMblIX.

UucnoBoe BblpaxeHHE. BpluncieHrne 3HAUYEHUHM YHUCIOBBIX BBIPAKEHUH, MOPSIOK
BBINIOJIHEHUST  AeicTBUNA. Mcnonb30BaHMEe TIPU  BBIUUCICHUAX [EPEMECTUTEIBHOTO U
COYETaTEeIbHOTO CBOMCTB (3aKOHOB) CIIOKEHHSI U YMHOXKEHHUS, paclpeIeIMTeIbHOTO CBOMCTBA
YMHOKEHUS.

JApoou

[IpencraBnenue o qpoOu Kak crocode 3amicy YacTy BeTn4ruHbl. OOBIKHOBEHHBIE IPOOH.
[IpaBunbHBIE U HENpaBUWIIbHBIE IpoOu. CMelaHHas 1poOb, MPeICTaBICHHE CMEIIaHHOM 1poou
B BUJIEC HEMPABHJIBHON IpoOM M BBIJIEIIEHUE LEJNOM YacTH 4Hcla U3 HEeNpaBHIBHON JpOOH.
N3o00paxkenue npoOeil ToukamMud Ha 4YHUCIOBOM mpsiMoi. OCHOBHOE CBOMCTBO JApOOH.
Coxpamienue apo6eii. [lpuBeaenue npobu k HoBomy 3HameHareno. CpaBHeHue Apooeil.



CrnoxeHue U BbIYMTAHHE IpoOel. YMHOKEHUE U JieneHue Apooeii, B3auMHO 0OpaTHbIe
apo6u. HaxoxkieHne 4yacTu 1eyioro U 1eJIoro 1o ero 4acTH.

Hecstuunast  3amuch apober. [lpeacraBinenue  JecaTMYHOW JOpodbu B BHIE
oObIKHOBEHHOH. M300paskeHHe JECATUYHBIX JpoOeld TOYKaMM Ha YHCIOBOH MpPSIMOM.
CpaBHeHHE 1ECATUUHBIX JPOOEH.

Apudpmernueckue AEHCTBHUS C OECATUYHBIMH JpoOsiMu. OKpyrieHHe aecsSTHYHBIX
TPOOCH.

Pemenne TekcToBbIX 3a1a4

Pemenne TekCTOBBIX 3a7a4 apupMETHUECKUM CIIOCOO0M. Perienue iornyeckux 3aaay.
Pemenune 3amau mepebopoM BceX BO3MOXKHBIX BapuaHTOB. Vcmosib30BaHuE INPH pELLIEHUU
3a]1a4 TaOJIUI U CXEM.

Pemenune 3anay, coxepkalux 3aBUCHMOCTH, CBSI3BIBAIOIIUE BEJIMYMHBI: CKOPOCTb,
BpeMsi, paccTOsIHUE, 1IeHa, KOJNYECTBO, CTOMMOCTh. EMHUIIBI M3MepeHus: Macchl, 00bEMa,
LIEHBl, PACCTOSIHUS, BPEMEHM, CKOpOCTHU. CBs3b MEXIy €IMHUIAMU H3MEPEHHS Kaxaoh
BEJIMYMHBI.

Pemienne ocHOBHBIX 3a/1a4 Ha JIpOOH.

[IpencraBnenue naHHBIX B BUE TaOJIUL, CTOJIOYATHIX JUarpamm.

Harasignast reomerpust

Harnsanueie npeacraBnenust o purypax Ha IUIOCKOCTH: TOYKa, IpsiMasi, OTPE30K, JIyd,
yroJI, JIOMaHasi, MHOTOYI'OJIbHUK, OKPYKHOCTb, Kpyr. Yroua. IIpsmoii, ocTpbiii, Tymou u
Pa3BEPHYTHIN YIJIBL.

JlnuHa oTpe3ka, METpPUYECKHE E€IUHUIBI JJIWHbL. [[IuHa JIOMaHOW, mNepuMeTp
MHOT'OYTOJIbHHKA. I3MepeHne u nocTpoeHue yriioB ¢ MOMOUIbIO TPAaHCIOPTHPA.

Harnsaguele mnpencraBieHus o — gurypax Ha  IUIOCKOCTH:  MHOTOYTOJIBHUK,
MPSIMOYTOJIbHUK, KBAAPaT, TPEYrOJbHUK, O PaBEHCTBE QUTYP.

N3obpaxenue dpuryp, B TOM uucie Ha kiaetdaroi Oymare. [Toctpoerue koHpurypaui
M3 YacTed MpsAMOH, OKPY)KHOCTH Ha HEJIMHOBAaHHOW WM KieruaToil Oymare. Mcmonb3oBaHue
CBOWCTB CTOPOH U YIJIOB IPSMOYIOJIbHHMKA, KBaJIpaTa.

[Inomanp npsAMOYTrOJIbHUKA U MHOTOYTOJIbHUKOB, COCTABJIIEHHBIX U3 MPSIMOYTOJIbHUKOB,
B TOM uucie puryp, n300pakEHHBIX Ha KiieT4aToi Oymare. EquHUIIBI H3MEpeHus TUIOIIA N,

Harnsaguele mnpencrtaBieHus O NPOCTPAHCTBEHHBIX (urypax: MpsIMOYTOJIbHBIN
napajuiefienunesn, Ky0, MHOTOrpaHHUKU. M300pakeHue MPOCTEHIINX MHOTOTPaHHUKOB.
Pa3Béprku kyba u mapamnenenumnena. Co3naHue Mojeneld MHOTOTPAaHHHKOB (M3 Oymard,
MIPOBOJIOKH, TTACTUIIMHA U APYTUX MAaTEPHUATIOB).

O0BEM MPAMOYToIBHOTO MapajuieNenunena, Kyoa. Enunuie nusmepenus oobéma.

6 KJIACC

HarypaJjibHble yucia

Apudpmernueckue AEUCTBUS ¢ MHOIO3HAYHBIMM HAaTypalbHBIMU uYuciIaMH. YucioBble
BBIpAXKEHUs, MMOPSJIOK JIeHCTBUM, HCTI0JIb30BaHUE CKOOOK. Vcmoib30BaHNe MPU BBIUMCIICHUSIX
MEPEMECTUTEIBHOTO M COYETAaTeJIbHOTO  CBOMCTB  CJIOXEHMS U YMHOXEHHUS,
pacrpeieInTeIbHOTO CBOMCTBAa yMHOKEHUS. OKpYTJIeHHe HAaTypalbHbIX YHCEIL.

Jlenutenu U KpaTHble 4Mcia, HaMOOJBIIMI OOLIMI NenuTens M HauMEeHbllee oOlee
KpaTHoe. JleTMMOCTh CyMMBI U TpOU3BeAeHUs. [lefieHne ¢ 0CTaTKoM.

JApodu

OObIKHOBEHHAas! IpoOb, OCHOBHOE CBOMCTBO Jpodu, cokpaieHue apooeid. CpaBHeHHE U
yrnopsaounuBaHue qpooeit. Pemenne 3agau Ha HAX0XKAEHUE YAaCTH OT LIEJIOT0 U 1IeJIOro MO €ro



yacTd. [[poOHOe 4ncio Kak pe3yabTar AeieHus. llpeacraBnenue NecITHYHON ApoOH B BUAE
OOBIKHOBEHHOM JpOOM M BO3MOXHOCTH TPEACTaBICHUS OOBIKHOBEHHOW IpoOuW B BHIE
necaTu4Ho. JlecsTHuHbIe IpoOU 1 METpUUECcKas cucTeMa Mep. ApudMeTHuecKue IeiCTBUS 1
YHCIIOBBIC BBIPAKECHUS C OOBIKHOBEHHBIMU H JIECITUYHBIMH JPOOSIMHU.

OtHowenue. JleneHue B JaHHOM OTHouleHMU. MacmTad, nponopuus. IIlpumenenue
MIPONIOPLUH IIPU PELLICHNH 3a/1a4.

[Tonatre npoueHTa. BeriuncieHne nponueHTa OT BEIMYUMHBI U BEJIMYUHBI 110 €€ IPOLEHTY.
BripaskeHue npoueHToB AecATUYHBIMU Ipo0simu. Pemienne 3aau Ha npoueHTsl. Boipakenue
OTHOILIEHHUS BEJINYMH B IIPOLICHTAX.

IHonoxuTeIbHBIE M OTPHLIATEIbHBIC YHCJIA

[TomoxuTensHple W OTpULaTeNbHble 4uchaa. lLlenple uwcma. Moaynbs 4ucna,
reoMeTpuueckas HMHTeprnpeTanus MoAyns uucia. M3o0pakeHue uucen Ha KOOPAMHATHOMN
npsimMoil.  YwucrnoBble npomexyTku. CpaBHeHHE uuncen. ApupMeTHuecKue IeiCcTBUS C
ITOJIOKUTEIBHBIMU U OTPULATEIBHBIMUA YHCIaMHU.

[IpssMoyronpHas cucremMa KOOPAUHAT Ha INIOCKOCTH. KoopArHATBI TOUKH Ha INIOCKOCTH,
abcuucca u opaunara. [loctpoenue Touek u GUryp Ha KOOpIMHATHON MIIOCKOCTH.

BykBeHHBbIE BbIpaKeHHUS

[Ipumenenne OykB [Js 3alMCH MaTeMAaTUYECKHX BBIPAKEHMH M TMPEIOKEHUM.
CpoiicTBa apupMeTndeckux IeicTBUN. ByKkBeHHbIE BBIpa)KEHUS U YUCIIOBBIE MOJCTaHOBKH.
bykBeHHbIE paBeHCTBA, HAaXOXKJIEHHE HEW3BECTHOTO KOMIOHeHTa. Dopmynbl, (GopMyIIbl
nepuMeTpa M IJIoaan MpsMOYroibHHUKa, KBaJpaTa, 00béMa nmapajuienenuneaa u Kyoa.

Pemienue TeKCTOBBIX 32124

Pemienne TeKCTOBBIX 3a7a4 apudMeTHUECKUM criocoOoM. PelieHne noruyeckux 3ajaad.
Pemenne 3a1a4 nepeGopoM BceX BO3MOMKHBIX BApUAHTOB.

Pemenune 3amad, colepskalMx 3aBUCHUMOCTH, CBA3BIBAIOIIMX BEJIWYMHBI. CKOPOCTb,
BpEMsl, PACCTOSHUE, LIEHA, KOJUYECTBO, CTOMMOCTb, IPOU3BOIUTEIBHOCTh, BpeMs, 00BEM
pa0oTbl. EAMHUIBI U3MEPEHMsI: MacChl, CTOUMOCTH, PaCCTOSIHUSL, BpeMEeHH, CKOpocTH. CBs3b
MEXAY CIMHULAMU U3MEPEHUSI Ka)KI0M BEJIMYHHBI.

Pemenue 3amad, CBA3aHHBIX C OTHOLIEHMEM, IPONOPLMOHAIBHOCTBIO BEJIUYMH,
IIPOLICHTAMU; pEeIlIEeHNEe OCHOBHBIX 3a/]1a4 Ha pOOU U MPOLIEHTHI.

OneHka 1 IpUKUAKA, OKpyriieHue pe3ynbrata. CocraBieHue OYKBEHHBIX BbIPaKEHUH 110
YCIIOBHUIO 3a/1a4H.

[IpencraBneHue JaHHBIX ¢ MOMOLIbIO TaOuul U auarpamm. CrosiGuaThie AUArpaMMbl:
YTEHHE U NOCTpoeHue. UTeHHe KpyroBhIX IUarpaMM.

Harasgnasi reomerpust

Harnsanele npenctaBieHus o Gurypax Ha MIOCKOCTH: TOUKa, IpsMasi, OTPE3OK, JIyd,
yroJ1, IOMaHasi, MHOIOYTOJIbHUK, YETBIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3auMHOe pacnosno)keHue IBYX MpPSAMBIX Ha IUIOCKOCTH, IapajuleibHBIE IPSMBIE,
NEepIEHIUKYIIAPHBIE NpsAMbIe. MI3MepeHue paccTosHUN: MEXAY ABYMS TOYKAMH, OT TOUKHU JI0
IIPSIMOM, JJIMHA MaplIpyTa Ha KBaJpaTHOM CETKE.

H3mepenune U mocTpoeHUe yrioB € MOMOIIBIO TPaHCIOpPTUpA. BUIBI TpeyroJbHUKOB:
OCTPOYTOJIbHBIM, NPSAMOYIOJbHBIN, TYNOYrOJbHBIN, paBHOOEIPEHHBIH, PABHOCTOPOHHHUH.
UeThIpEXYrOJIBHUK,  MPUMEPBl  YETBIPEXYrOJBHUKOB.  [IpAMOYyroiapHuUK,  KBajpar:
UCIOJIb30BAHUE CBOWCTB CTOPOH, YIJIOB, TuaroHanei. Mzo0pakeHne reoMeTpudeckux Guryp
Ha HEJTMHOBAHHOM OyMare ¢ MCIOJIb30BaHUEM LIUPKYJIS, IMHEHKH, YroJbHUKA, TPAHCIOPTHPA.
IToctpoenus Ha kieT4aroit Gymare.



[lepumerp mHOrOyrosbHuka. IlonsTue tomanu GUIyphl, E€IUHHUIBI H3MEPEHUS
wiomaay. [pubnmwkénnoe n3mepenue wiomaan Guryp, B TOM 4UClie Ha KBaJIPaTHOM CETKe.
[TpubnmxEHHOE U3MEpEHNE JAITHMHBI OKPYKHOCTH, IUIOLIAN Kpyra.

CuMMeTpus: LIEeHTpalbHasl, OCeBasi U 3€pKajibHasi CUMMETPUU.

[locTpoeHre cuMMETPUUHBIX QUTYP.

Harnsaneie mpencTaBieHdss O MPOCTPAHCTBEHHBIX (pUTypax: mapaiuienenuresn, Kyo,
npu3Ma, MipaMua, KOHYC, HIWIHHAP, ap U cpepa. M3o00pakeHne mpocTpaHCTBEHHBIX (Guryp.
[Ipumepbl pa3BEPTOK MHOIOTPAHHUKOB, IWIMHApa U KoHyca. Co3gaHue Mojenen
IIPOCTPAHCTBEHHBIX (uUryp (13 Oymaru, NpoOBOJIOKH, IJIACTUIIMHA U JIPYTUX MaTepUaOB).

[TousiTre 00bEMa, eTUHUIIB H3MEepeHUs 00BEMa. OOBEM MPAMOYTOIHHOTO IMApAIIISIICIIUTIEA,
KyOa.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBHLIEI'O
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE Pe3yJbTAaThl OCBOCHHS MPOTPaMMBI y4eOHOTOo Kypca «MareMaTuka
XapaKTEPHU3YIOTCS:

1) naTrpuoTHYeCKOEe BOCIIUTAHHE:

MIPOSIBJIEHUEM HHTEpeca K MpOILIOMY M HACTOSAIIEMY POCCHHUCKON MaTEeMaTUKH,
LIECHHOCTHBIM OTHOUIIEHUEM K JOCTHKEHUSM POCCHICKHMX MaTEMAaTUKOB M POCCUHCKOI
MaT€MAaTHYE€CKOM IIKOJIbI, K HWCIOJB30BAHUI0 AITUX JOCTHKEHMA B JPYIMX HAayKax H
MPUKIIATHBIX cepax;

2) rpaskIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMIOJHEHHIO OOSI3aHHOCTEH TpaKIaHMHA M pead3alllid ero Ipas,
MpPE/ICTaBJICHUEM O MAaTeMaTHYeCKUX OCHOBaX (YHKIIMOHMPOBAHHS PA3IHYHBIX CTPYKTYD,
SIBJICHUH, TIPOIEAYP TPaKAaHCKOT0 00IIeCTBa (HalpuMep, BBIOOPHI, OIPOCHI), TOTOBHOCTBIO K
00CY)KJICHUIO STUYECKHX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTUKEHHM
HayK{, OCO3HaHUEM BAKHOCTU MOPAIIBHO-ITUYECKUX IPUHIIUIIOB B JIEATEIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHUE:

YCTAHOBKOW Ha aKTMBHOE y4acCTHE B PEUICHUU MPAKTUYECKUX 33]1a4 MAaTEMaTUYECKOU
HAMpPaBJICEHHOCTH, OCO3HAHMEM BaKHOCTH MAaTEMaTH4YEeCKOro OOpa30BaHMS Ha MPOTHKECHUU
BCEU KU3HU AJISl YCIEHIHOW MpodecCHoHaNbHOM NesITeNbHOCTH U Pa3BUTHEM HEOOXOAUMBIX
YMEHHUIA, 0CO3HAHHBIM BBIOOPOM M MOCTPOEHHEM HHIMBUIYaTbHOM TPAeKTOPUU 00pa30BaHUs
Y ’KU3HEHHBIX IJIAHOB C Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEIH;

4) 3cTeTHYeCKO€e BOCIIMTaHHE:

CIOCOOHOCTBIO K OMOIMOHAILHOMY U ACTETUYECKOMY BOCHPHUATHIO MAaTEMAaTHUECKUX
00OBEKTOB, 3aJay, peHIeHWH, pacCyKIeHUi, YMEHUI0 BUIETh MaTEeMaTUYECKUE
3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUS:

OpUEHTAIlMeH B JeSITENFHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS YENOBEKa, MPHUPOABI U OOIIecTBa, MOHUMAHHEM
MaTeMaTHYeCKOW HAayKH Kak c(epbl 4eIOoBEUeCKOW MEeATEIbHOCTH, J3TalloB €€ pa3BUTHS U
3HQUUMOCTU JUIsl  Pa3BUTUS UMBWIM3ALMHM, OBJAJACHUEM SI3bIKOM MaTEMaTUKH W



MAaT€MaTHU4ECKOW KYJIBTYPOW KaK CpPEACTBOM IIO3HAHMS MHpA, OBJIAJACHHEM IPOCTEUILIMMHU
HAaBBIKAMU UCCIJIEI0BATEIILCKON IEATEIBbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (OPMUPOBAHHE KYJbBTYPbl 310pPOBbS M
3MOLMOHAJIBHOIO 0J1aronoIyYus:

TFOTOBHOCTBIO IIPUMEHATH MAaTEMAaTHUYECKUE 3HAHWS B MHTEPECAX CBOErO 30pPOBBS,
BEJICHUS 3/10pOBOro 00pa3a >KU3HHU (310pOBOE MUTAHUE, COANAHCUPOBAHHBIN PEKUM 3aHATHI
U OT/bIXa, PEryJsipHas pU3uUecKasi akTUBHOCTD), COPMHUPOBAHHOCTHIO HABBIKA PE(ICKCHH,
IIPU3HAHUEM CBOETO IIpaBa Ha OLIMOKY U TAKOT'O K€ IIpaBa JIpyroro 4esloBeKa;

7) 3K0JI0TH4YecKoe BOCIIMTAHME:

OpHEHTAIlMeN Ha MPUMEHEHNE MaTeMaTHUYEeCKUX 3HAaHUM Ui PEIleHus 3aa4 B 00J1acTi
COXPAaHHOCTH OKPYKAIOIIEW Cpeabl, IUIAHUPOBAHUS IOCTYIKOB M OLICHKH MX BO3MOYHBIX
MOCJIECTBUH JUIsl OKPYKAIOIIel Cpe/ibl, 0CO3HAHUEM TJI00ATBHOIO XapaKTepa AIKOJIOTHUECKUX
poOJIeM U yTel UX pelIeHuUs,

8) ajanTanus K M3MEHAIOLUMCS YCI0BUAM COLMATBHOM M IPUPOAHOM Cpelbl:

TOTOBHOCTBIO K JICICTBHSIM B YCIIOBUSIX HEONIPEACIEHHOCTH, ITOBBIILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTHUECKYIO AESITENIbHOCTh, B TOM YUCJIE YMEHHUE YUUTHCS Y APYTUX
J0JIeH, MproOpeTaTh B COBMECTHOM JIEATEILHOCTH HOBbIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3
OTIbITA JIPYTHX;

HE00X0IMMOCTHIO B JOPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Hclie GOPMYIUPOBaTh UEH,
MOHSTHS, TUTIOTE3bI 00 0OBEKTAX U SIBJICHUAX, B TOM UHCJIE paHee HEU3BECTHBIX, 0CO3HABATh
NeQUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CHUTYAlMIO, BOCIHPUHUMATh CTPECCOBYIO
CUTYALUIO KaK BbI30B, TPEOYIOIIMN KOHTpMEpP, KOPPEKTUPOBATh IMPUHUMAEMBIE PEIIECHUS U
NeUcTBUs, POPMYIUPOBATH U OLIEHUBATh PUCKH U MOCIEACTBUS, (POPMHUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE yUeOHbIe 1elCTBHS
Ba3oBble JJornueckue neiicTBus:

® BBIABIIATH U XapaKTEPU30BaTh CYLIECCTBEHHbIC MPU3HAKH MaTeMaTUYECKUX OOBEKTOB,
MOHATHH, OTHOLIEHUI MEXKIy HNOHATUSIMHU, POPMYIHPOBATH OMpECNICHUS MOHATHH,
yCTaHABIUBATh CYIIECTBEHHBIM MPU3HAK KJIACCU(PHUKAIMU, OCHOBaHUS Jis
0000111eHUs ¥ CPaBHEHUS, KPUTEPUH MPOBOUMOTO aHAIH3A;

® BOCIPHHHUMATH, GOPMYIHPOBATH U PEOOPA30BBIBATH CYXKACHUSA: YTBEPAUTEIbHBIC U
OTpUIaTeNIbHbIE, €MHIUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIE,

® BBIABIATh MaTeMaTHYECKWE 3aKOHOMEPHOCTH, B3aWMOCBS3M U MPOTHUBOPEUHS B
(dakTax, NaHHBIX, HAOIMIONCHHUSIX U YTBEPXKACHHIX, NpeliaraTb KPUTEpUU s
BBISIBIICHHS] 3aKOHOMEPHOCTEW U MPOTUBOPEUUI;

e JIeNaTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U UHIYKTUBHBIX
YMO3aKIJIFOU€HHUI, YMO3aKIIFOUEHHUI 10 aHAJIOTUH;

e pa3buparh J0Ka3aTeNbCTBA MAaTEMaTHYECKHX YTBEpXKJIEHUN (mpsiMble H  OT
MPOTUBHOTO),  MPOBOJUTH  CAMOCTOSITENILHO  HECJOXKHBIE  JIOKA3aTelIbhCTBA
MaTeMaTH4eCKUX (PaKTOB, BBICTPAUBATh APryMEHTAIlMIO, MPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;



BBIOMpATh COCOO pemieHus y4eOHOH 3amayu (CpaBHUBATh HECKOJIBKO BAapHAHTOB
perieHusi, BEIOUpaTh Hanbosee MoAX0 SIIUN ¢ y4ETOM CaMOCTOSTEIBHO BBIICICHHBIX
KpUTEPHUEB).

ba3oBble ncciaenoBarebCKue AeiiCTBHS.

HCIIOJIb30BAaTh  BOIPOCHI  KaK  MCCIENOBATEIIbCKUM  MHCTPYMEHT  IIO3HAHMS,
(dbopMynHpoOBaTh  BOIPOCHI, ¢$ukcupyrome IPOTUBOPEUHE, pobiemy,
CaMOCTOSITEJIbHO yCTaHABIHMBATh KMCKOMOE M JaHHOE, (OpMUpPOBATh TUIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3ULUI0, MHEHHUE;

MIPOBOJUTH 110 CAMOCTOSITEJIBHO COCTaBJICHHOMY IUIAHY HECJIOKHBIM 3KCIIEPUMEHT,
HEOOJIBIIIOE HCCIEIOBAaHUE M0 YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
00beKTa, 3aBUCUMOCTEH 00BEKTOB MEXTY COOO0M;

CaMOCTOSITENIbHO  (DOPMYIHPOBAaTh OO0OOIIEHUST ¥ BBIBOJABI IO  pe3yjibTaTaM
MIPOBEIEHHOTO HAOJIOICHUS, UCCIIEI0BAaHUs, OLIEHUBATh IOCTOBEPHOCTH MOITYUYE€HHBIX
pe3ynbTaTOB, BBIBOJIOB U 000OIICHHUIA;

MPOTHO3MPOBATh  BO3MOXKHOE  pa3BUTHE TMpOIEcca, a TakkKe BBIIBUTATh
MIPEAMOJIOKEHHS O €0 PA3BUTHH B HOBBIX YCIOBHUSX.

Patora ¢ undopmanmeii:

BBIABJISITH HEAOCTATOYHOCTh U N30BITOYHOCTD I/IH(i)OpMaHI/II/I, JaHHBbIX, H606XOI[I/IMBIX
JUTSL PEIICHUS 33]1a9H;

BBIOMpaTh, AaHAIM3UPOBATH, CHCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(POPMAITHIO
pa3IMYHBIX BUJOB U OPM MPEICTABICHUS;

BBIOMpaTh (opMy mpeacTaBieHHs HHPOPMANMK W WLUIIOCTPUPOBATH peIIacMbIe
3aJauu CXeMaMH, IarpaMMaMi, HHOH rpadukoil 1 MX KOMOWHAIMSMU;

OIICHUBATh HAAEKHOCTh HH(POPMAIIMH TI0 KPUTEPHSIM, TPEITIOKCHHBIM YIUTEIEM WITH
CcOPMYIIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKaTHBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbIE JeiCTBUA:

BOCIIPUHUMATH U (POPMYIHPOBATH CYXKICHHS B COOTBETCTBUH C YCIOBUSAMH U LIEISIMU
oOIeHHs, SCHO, TOYHO, T'PAaMOTHO BBIP@XaTh CBOIO TOYKY 3PEHHUS B YCTHBIX H
MUCbMEHHBIX TEKCTaX, 1aBaTh IMOSICHEHHS 110 X0y PEIICHUs 3aa41, KOMMEHTHPOBATh
MOJTyYCHHBIH pPe3yJbTaT;

B X0JIe 00CYXK/ICHHS 3a/1aBaTh BOIPOCHI 10 CYLIECTBY 00CYXK/1aeMOM TEMBI, TPOOIEMBI,
pemraeMoil  3a/auM, BBICKA3bIBaTh WJEH, HALCJICHHbIE HA IIOMCK pEIICHHS,
COIOCTABISAITh CBOM CYXICHUS C CYXKICHUSAMH JPYTMX YYaCTHHUKOB JHAJIOTa,
0OHapyKUBaTh pa3Inire U CXOCTBO MMO3UIMH, B KOPPEKTHOH popMe GOpMyITHpOBaTh
pa3HoOTIacusi, CBOU BO3PAKCHUS;

MPEACTABIATH PE3YAbTAThl PEIICHUS 3a/1aui, IKCIIEPUMEHTA, UCCIIE0BAaHHUs, TPOCKTA,
CaMOCTOSITEIFHO BBIOMpPATh (POPMAT BBICTYIUICHHS C YYETOM 3ajad Mpe3eHTaluH |
0COOEHHOCTEH ayUTOpUH;

MOHMMAaTh M HUCHOJIb30BATh MPEUMYIIECTBA KOMaHJHONW ¥ MHIUBUAYaTbHON pPabOTHI
IIPU PELICHUN Y4eOHbIX MaTeMAaTHUYECKUX 3a/1a4;

NpPUHUMATh 1€Jdb COBMECTHOM  JIEATEIbHOCTH, IUIAHUPOBATh  OPraHU3aLUIO
COBMECTHOM paboThl, pacrnpeaeisTh BUAbI pabOT, IOroBapuBaThCS, OOCYXIATh
MpoIecC U pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOCH;

y4acTBOBAaTh B TPYNIOBBIX (QopMax paboTel (0OCyXaeHus, OOMEH MHEHHUSIMH,
MO3TOBBIE€ HITYPMBI U JIPYTH€), BBIOJHATH CBOIO YacTh PabOThl U KOOPAMHUPOBATH
CBOM JICMCTBUS C APYTMMHU WIEHAMH KOMaH/]Ibl, OLIEHUBATh Ka4eCTBO CBOETO BKIIAJA B



o0mMii  TPOAYKT  TIO KPUTEPHSIM, c(OPMYITUPOBAHHBIM  yYaCTHHKAMH
B3aUMO/JICHCTBHUSL.
PeryasiTuBHbIe yHUBepPcaJIbHbIE YUeOHbIE 1eliCTBUA
Camoopranmn3anus:
® CaMOCTOSITEJIbHO COCTABJISITH IUIAH, aJTOPUTM pEIICHUs 3a7aud (MM €ro 4acTh),
BBIOMPATh CIIOCOO pEHICHHS C Y4ETOM HUMEIONIMXCS PECypcoB U COOCTBEHHBIX
BO3MOYKHOCTEW, apryMEHTUPOBATh U KOPPEKTUPOBATh BapUAHThI PELICHUN C YUETOM
HOBOH MH(pOpPMAITUH.
CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJJIEKT:
® BJIAJICTH CIIOCOOAMU CAMOITPOBEPKH, CAMOKOHTPOJIS IPOIIeCcCa U pe3ylibTaTa PErIeHIs
MaTeMaTUYEeCKOM 3a1auHu;
® T[PEABHUAETH TPYIAHOCTH, KOTOPHIE MOTYT BO3ZHUKHYTh IPH PEIIEHUU 3a]]a4l, BHOCUTH
KOPPEKTHUBBI B ICITEIILHOCTh HA OCHOBE HOBBIX 00OCTOSATENIHCTB, HAlIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJIHOCTEH;
® OIICHUBATh COOTBETCTBUE PE3YJbTATA JEATEIBHOCTH MOCTABICHHON LEIU U YCIIOBUSIM,
OOBSCHATh TPUYMHBI JOCTIDKCHHS WM HEIOCTHIKEHUS II€JH, HAXOJUTh OIIHOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

MNPEJIMETHBIE PE3YJIbTATHBI

K xoniy oOydeHuss B 5 kJjacce oOy4Jaromuics TMOMYYUT CIEAYIOIIHE MPEAMETHBIC
pe3ynbTaThI:

Yucia v BBIYUCTIEHUS

[ToHumaThb U npaBUIILHO YIOTPEOIATH TEPMUHBI, CBA3aHHbBIE C HATYPAIbHBIMU YHCIAMH,
OOBIKHOBEHHBIMU U JIECATUYHBIMU APOOSMHU.

CpaBHUBaTh M YIOPSIOYMBATh HATypajbHbBIE 4HCIA, CPaBHUBATh B MPOCTEHIINX
cityJasix OOBIKHOBEHHBIC JPOOH, IECATUYHBIE TPOOH.

COOTHOCUTH TOYKY Ha KOOPJIWHATHOHM (YHCIIOBOH) MPSIMOM C COOTBETCTBYIOIIMM €
YHCIIOM U U300paXkaTh HATypaJbHbIE YHCIIA TOYKAMU Ha KOOPJIAMHATHOMN (YMCIOBOM) MPSMOI.

Boinonusate apudmMernyeckue AecTBU ¢ HATypaIbHBIMU YUCIIAMHU, C OOBIKHOBEHHBIMU
IpoOsIMU B MPOCTEUIINX CITydasiX.

BoInosHATE TPOBEPKY, IPUKHUAKY pe3yIbTaTa BRIYUCICHUN.

OxpyridTh HaTypalbHbIC YHCTIA.

Penrenune TeKCcTOBBIX 32124

Pemarp TekcTOBbIE 3aauyu  apuU(PMETHUYECKHMM CIOCOOOM H C  IMOMOIIBIO
OpPraHM30BaHHOTO KOHEYHOTO mepedopa BceX BO3MOKHBIX BApPHAHTOB.

Pematp 3amaum, conepralide 3aBHCHUMOCTH, CBS3BIBAIOIIME BEIUYHMHBI: CKOPOCTH,
BpeMsi, pacCTOSIHUE, IIeHa, KOJIMYECTBO, CTOMMOCTb.

Hcnonb30BaTh KpaTKue 3aMucH, CXeMbl, TaOIUIIbI, 0003HAUYEHUS IIPH PEIICHUH 3a]ay.

[Tonb3oBaThcsi OCHOBHBIMHU €IUHUIIAMH W3MEpPEHUs: II€HBbl, MacChl, PaCCTOSHUSA,
BPEMEHH, CKOPOCTH, BBIPAXKaTh OJIHU €MHUILBI BEJIMUMHBI Uepe3 APyrue.

W3Bnekarb, aHanM3UpOBaTh, OIIECHUBATh HH(POPMAIIHIO, TIPEICTABICHHYIO B TaOIHUIlE, HA
CTONOUYATOM IUarpaMMme, MHTEPIIPETUPOBATH IPECTABICHHBIE JAHHBIE, HCTIOIh30BaTh JAHHbIC
MIPH pEeIIeHUH 3a]au.

Harasignas reomerpus

[Tonp30BaThCcsi TEOMETPUUYECKUMU TMOHATUSMHU: TOYKA, IpsiMas, OTPE30K, JIyd, yroi,
MHOTOYTOJIbHUK, OKPY’KHOCTb, KPYT.



[TpuBoauTH MpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHPA, UMEIOIUX (OPMY H3y4EHHBIX
reOMETPUIECKUX (QUryp.

Hcnonb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C yIJIaMU: BEpLIMHA, CTOPOHA, C
MHOTOYI'OJIbHUKAMM: YIOJl, BEpIINHA, CTOPOHA, JWAroHajib, C OKPYKHOCTBIO: PpaJuyc,
IaMeTp, LEHTP.

N300paxaTe HM3ydeHHBbIE TreoMeTpuyeckre (UTypbl Ha HEIMHOBAHHOW M KIIETYATOU
Oymare ¢ MOMOIIBIO IUPKYJIS U IMHEHKH.

Haxomutb 1MHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHUEM C MOMOIUIBIO JIMHEHKH,
CTPOUTb OTPE3KU 3aJaHHON JUIMHBI; CTPOUTH OKPYKHOCTb 3aJJaHHOI'O pajnyca.

Hcnonb3oBaTh CBOMCTBA CTOPOH W YIJIOB MNPSAMOYIOJbHUKA, KBajpara s HX
MTOCTPOEHHUSI, BBIYMCICHHS TUIOLIAAN U IEPUMETPA.

BoruncnsaTe nepumeTp U Iiomiaab KBajapara, NpsMOYyrojbHUKa, QUTyp, COCTABIEHHBIX
U3 NMPSAMOYTOJIbHUKOB, B TOM 4HciIe GUTyp, 1300pakKEHHBIX Ha KJIETUaTol Oymare.

[Tonb30BaThcsi OCHOBHBIMU METPUYECKUMHU €AMHULIAMU W3MEPEHUS JJIUHBI, TUIOIIA/IH;
BBIPA)KaTh OJTHU €IMHUIbI BETUYUHBI Uepe3 Ipyrue.

Pacnio3znaBate mapaiienenumnes, Ky0, UCMOIb30BaTh TEPMUHOJIOTHIO: BEpILIMHA, peOpo,
IpaHb, U3MEPEHMSI, HAXOJUTh U3MEPEHNUs Napasuleenunena, Kyoa.

Boruncnsate 00b€M Ky0a, mapanienenurea no 3aJaHHbIM U3MEPEHUSIM, TI0JIb30BaThCs
eAMHUIIAMHU U3MEPEHHS 00BhEMa.

Pemath Hecno)kHbIE 3ajaul HAa U3MEPEHHE T€OMETPUUECKUX BEJTMUHUH B MPAKTHUYECKUX
CUTYaIHSIX.

K xoniy oOydeHuss B 6 kJjacce OOydaromUiCs IMOTYYUT CIEAYIOIMIHE MPEAMETHBIC
pe3yIbTaThl:

Yucsia 1 BBIYUCICHHUSA

3HaTh ¥ MOHUMATh TEPMUHBI, CBSI3aHHBIE C Pa3IMYHBIMU BUJAMH YHCEN U CIOCO0aMU UX
3aMuCH, IEPEXOIUTH (€CITH 3TO BOBMOXKHO) OT OJJHOM (DOPMBI 3aITMCH YHCIIA K IPYTOM.

CpaBHUBaTh U YHOPSAAOYMBATH IIeJible YHMCIia, OOBIKHOBEHHBIE U JAECATUYHbIEC ApPOOH,
CpaBHHMBATh YUCJIa OJTHOTO M Pa3HbIX 3HAKOB.

BoinonHsATe, codyeras yCTHbIE U MUChbMEHHBIE MPUEMBI, apu(MeTHUYeCKre ACUCTBUS C
HAaTypaJIbHBIMU U IEJIBIMH  YHCJIaMH, OOBIKHOBEHHBIMH M JACCATUYHBIMU JIpOOSIMHU,
MOJIOKUTEITbHBIMU U OTPUIIATENIbHBIMU YU CIIAMHU.

BbrluncnsaTe 3Hau€HUsT YUCIOBBIX BBIPAKEHUMN, BBINOJIHATh MPUKUAKY M OLICHKY
pe3ynbTaTa BBIYMCICHUHN, BBIIOIHATH MPEOOPAa30BaHMs YHCIOBBIX BBIPAKEHUN HAa OCHOBE
CBOMCTB apu(PMETHUECKHUX JACHCTBUH.

CoOTHOCUTH TOYKY Ha KOOPAMHATHOM MPSMOW C COOTBETCTBYIOUIUM €M YHUCIOM U
n300paxkaTh YKciIa TOYKaAMHU Ha KOOPJMHATHOM MPsAMOil, HAXOIUTh MOYJb YKCIIA.

CoOTHOCUTH TOYKM B MPSMOYTOJBHOW CHCTEME KOOPAMHAT C KOOpAWHATaAMH 3TOM
TOYKH.

OKpyTasTh LeNbIe YUCTIA U JEeCATUYHbIE TpoOU, HAXOAUThH MPUOIMKEHUS YUCell.

YucnoBbie 1 OyKBeHHbIE BBIPAKCHHSA

[TonumMaTh U ynoTpeOisTh TEPMHUHBI, CBSI3aHHBIE C 3aIMChIO CTENIEHH YMCIIa, HAXOIUTh
KBaJ[paT M KyO 4Kcia, BBIYUCIIATh 3HAUEHUS YUCIIOBBIX BBIPAXKEHUH, COJIEpKAIUX CTETIEHH.

[lonb3oBaTbCcsl NpU3HAKAMU JIENMMOCTH, pacKiIaJblBaTh HATypaJIbHBIE YHWCIIA Ha
IIPOCTBIE MHOKUTEIH.

[Tonp30BaThes MacITaboM, COCTABIIATH MPOTIOPLUH U OTHOILIEHHUS.



Hcnonw3oBare OykBBI Ui OOO3HAYEHHS YHWCEN IMPH 3aMUCH  MaTeMaTHYECKHX
BBIPQKCHUH, COCTaBIATh OYKBEHHbIE BBIpQXEHUS H (OPMYINbI, HAXOIUTh 3HAYCHUS
OYKBEHHBIX BBIPAXCHUH, OCYIIECTBIISISI HEOOXOAUMBIE MOJICTAHOBKU M TPe0Opa30BaHMS.

HaxonuTh HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemenne TekcToBbIX 3a1a4

PemaTh MHOTOIIIArOBBIC TEKCTOBBIC 3a/1a4H aPUPMETHISCKAM CIIOCOOOM.

Pemars 3amauM, CBSI3aHHBIE C OTHOIIEHHWEM, IPONOPLHUOHAIBHOCTHIO BEJIUYMH,
MPOIEHTaMU, PelIaTh TPU OCHOBHBIE 33/1a4X Ha IPOOU M TIPOLICHTHI.

Pemarps 3amaum, cojepxaliye 3aBUCHMOCTH, CBSA3BIBAIOIIHME BEIMYMHBL: CKOPOCTb,
BpeMsi, pacCTOSIHME, I[€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOAUTEIBHOCTh, BPEMs, 00BEM
paboThl, HCHONB3Yyd apUPMETUYECKUEe JEHUCTBUSA, OLEHKY, MPUKUAKY, THOJIb30BaThCS
€IMHULIaMU U3MEPEHUS] COOTBETCTBYIOIINX BEIHUHMH.

CoctaBisaTh OyKBEHHBIE BBIPAKEHUS 110 YCIOBHIO 331a4H.

N3Bnekats nHbopMaImio, MpeACTaBICHHYIO B TAOIUIAX, HA TUHEHHOM, CTOJI0YaTOM MITH
KpYroBOH marpaMMax, HHTEpPIPETUPOBATH IPEICTABICHHbIE TaHHBIE, UCIIOJIb30BATh JaHHbBIE
IIpY pelIeHNH 3a/1ay.

[IpencraBasTs HHPOPMAIUIO C TOMOIIBIO TAONIHUL, TUHEHHON U CTON0YATON AUArpaMM.

Harasignast reomerpust

[IpuBoUTE MpUMeEpbl 0OBEKTOB OKPY)KAIOLIET0 MUPA, UMEIOIMUX (POPMY H3yYEHHBIX
T€OMETPUUECKHX IJIOCKUX U MTPOCTPAHCTBEHHBIX (PUTYP, TPUMEPHI PABHBIX U CHMMETPUYHBIX
¢buryp.

N3obpaxaTh ¢ MOMONIBIO IUPKYJISA, JTUHEHKH, TPAHCIOPTHUpA HA HEITWHOBAHHOW W
KJIleT4yaTol Oymare W3ydeHHBIE TIUIOCKHE TeoMeTpuueckue QGurypsl W KoHpurypanuu,
CUMMETpUYHbIE (QUTYPHI.

[Tonb3oBaTbcsi TEOMETPUUYECKHMMH TOHATHUSAMU: PABEHCTBO (QUIYp, CHUMMETpPHUS,
WCIOJIb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETpHEHl: OCbhb CHUMMETPUH, UEHTP
CUMMETpPHUH.

Haxonuth BeNMWYHMHBI YTJIOB U3MEPEHHUEM C MOMOUIbI0 TPAHCHOPTUPA, CTPOUTH YIJIbI
3aJJaHHOM BEJIMYMHBI, TMOJb30BAaThCS TMPU pEIICHUU 3a7ady IPagyCHON Mepoil YIJoB,
pacro3HaBaTh Ha YEPTEkKAX OCTPbIN, IPAMOM, Pa3BEPHYTHIN U TYNOM YTJIbI.

BbruncnsaTe ATUMHY JIOMaHOW, MEPUMETP MHOTOYTOJIbHHKA, MOJB30BaThCS €IMHUIIAMU
W3MepEeHUs JJIMHBI, BRIPAXKaTh OJHU €MHUIIBI H3MEPEHUS JUIUHBI Yepe3 Apyrue.

Haxonutb, ucrnosib3ys 4epTEKHbIE HHCTPYMEHTBI, PACCTOSIHUS: MEXKIY IBYMSI TOUKAMU,
OT TOYKH JI0 MPSIMOM, JJIMHY ITyTH Ha KBaJIPATHON CETKeE.

Boruncnate miomans ¢GUryp, COCTaBICHHBIX U3 MPSIMOYTOJBHHKOB, HCIOJB30BaTh
pa3zbueHre Ha MPAMOYTOJbHUKH, Ha paBHbIC (DUTYpHI, TOCTpauBaHUE O MPSMOYTOJIbHUKA,
MOJIb30BAaThCsl OCHOBHBIMHM €IMHUIIAMU H3MEpPEHHS IUJIOMAAH, BBIPAXKATh OIHHU EAMHHIIBI
U3MEPEHUS TUIOIIAN Yepe3 APYTHeE.

PacrioznaBath Ha MOJIENIAX U U300paKEHUSX TUPAMUIY, KOHYC, IMITUHAP, UCTIOTB30BATh
TEPMHUHOJIOTHIO: BEpIIHHA, peOpo, IpaHb, OCHOBAHHE, Pa3BEPTKA.

N3o00paxkaTs Ha Ki1eT4aToi Oymare mpsiMOYTOJIbHBIN Mapaienenumnes.

Bbruucnare  00bEM  NpSAMOYroJIbHOTO — Mapajulesienunesna, Kyba, TIOJb30BaThCs
OCHOBHBIMH €JMHULIAMH U3MEPEHHs 00BEMA;

Pemrate HecnOXHBIE 3a/1a4M Ha HAX0XKJACHUE TEOMETPUUYECKUX BEJIMYUH B TPAKTUYECKHUX
CUTYaLHSIX.

OPTAHM3AIIUS MPOEKTHOM U YYEBHO-UCCJEJOBATEJbLCKOM



AEATEJBHOCTHU OBYUYAIOIIUXCSA

[IpoekTHO-UCCIIeIOBaTEeIbCKAsE  JEATEIILHOCTh OTHOCHTCS K  OOJIacTH  JETCKOU
CaMOCTOSITEJIbHOCTH, OCHOBBIBAETCS Ha HMHTEpEcax IIKOJIbHUKOB, MPUHOCUT UM
YIOBIETBOPEHUE, a 3HAYUT, JIMYHOCTHO-OPHEHTUPOBaHA Ha Kaxzaoro pedenka. Ocoboe
3HAYEHUE MTPOEKTHO-UCCIIEIOBATENBCKON ACATEIPHOCTH B IIKOJIE 3aKJIFOYAETCSA B TOM, YTO B
e€ Tmpolecce OHM MPUOOPETAIOT COLUATIBHYIO TPAKTUKY 32 TMpeaeliaMd  IIKOJIbI,
aJaNTHPYIOTCS K COBPEMEHHBIM YCJIIOBHUSIM KHU3HH.

esb10 NPOEKTHOM 1eATeIbHOCTH SABJISETCSH:
@opMUPOBAHHE AKTUBHOM CaMOCTOSITEIbHOW W WHHMIIMATUBHOM TMO3WLMHM YYAIIUXCS B
YUCHHH.
dopMupoBaHUE YHUBEPCATBHBIX YUEOHBIX JEHUCTBUI.
Pa3BuTre no3HaBaTeNbHOTO MHTEPECA YUAIIUXCSL.
Peanuzarus npuHIMna cBA3u 00y4eHUs C KU3HBIO.

TemaTHKa MPOEKTOB
S KJ1acc.

. CoBepliieHHBIE YHCIIA.
. Uucna MepceHHa.
. UetbIpe nelCTBUS MaTEMATUKH.
. [IpeBHUE MepBI TIUHBI.
. Bo3HMKHOBEHUE YHCelL.
. CuéTnl.
. CTapuHHBIC PYCCKUE MEPhI HITM CTApUHHAS MaTeMaTHKa.
. Marunueckue KBaJipathl.
. 38 monyraeB UM Kak U3MEPUTh CBOUM POCT.
0. 7 wmm 13? Kakoe uucno cuactimnBee?
1. Benukwue 3amaun.
12. BenukonenHas ceMepka.
13. Bennuaiimmuii MaTremMaTuk EBKInI.
14. Becenbie 3a/1a4KH.
15. Becenblii ypox AJisl MATUKIACCHUKOB.
16. Becénble 3a1auku 17151 FOHBIX PHIOAKOB.
17. ButamMuHbBI 1 MaTeMaTHKA.
18. Equnuiibl u3MepeHust JUIMHBI B pa3HbIX CTPaHax U B Pa3HOE BpeMs.
19. XXKu3Hp HyNA - TGPl U YHCTIA.
20. 3amayu-ckas3Ku.
21. 3amayHuk "OT1H 3a0aBHBIE )XUBOTHEIE".
22. 3aK0IMPOBAHHBIC PUCYHKH.
23. 3ameyartelibHasi KOMOMHATOPHUKA.
24. Kak ymHoxamu B [lpeBHeit uaun.
25. Kanengapb: OT APEBHUX BPEMEH JI0 HAIIUX JTHEH.
26. MaTteMaTtunKa B Urpax.
27. HYucno v yucioBas MUCTHKA.
28. Yucno, kotopoe Oosbiie BeeneHHO.
29. UucnoBble BeTUKAHBI.
30. Hucnosele 3a0aBbI.
31. Uucnossle cyeBepusi.
32. CrapuHHBIE pyCCKHE MEPhI B HICTOPUH U PEUH HAPOIHOM.
33. CTapuHHBIE PYCCKHE MEPbI JUTHHBL.
34. CtapuHHBIE pyCCKHE MEPBI JUIMHBI B HAPOIHBIX MOCIOBHIIAX U MMOTOBOPKAX.
35. Tanrpam - He MPOCTO UrPa, & MATEMATUUYECKOE Pa3BIICUCHUE.
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36
37
38
39
40

RBRoOoo~Nooa~wNE

0.
. Apxumes - BeTU4aluil IpeBHErpeyecKuil MaTeMaTHK, (U3UK U UHKEHEP.
12.
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. Tanrpam. [lentamuno. Knaccugukanms 3amad.

. TBOpeIl mepBoOro pyccKoro yueOHHKA Il CAMOIM TOYHOM HAYKH — MaTEMaTHKH.
. [ITaxmMatbl 1 MaTeMaTHKa.

. [ludpsl 1 KPUITOTPAMMBI.

. ludpsr u kpunrorpadusi.

. ludpser 1 MaTeMaTHKA.

6 kacc
Apupmerrka Maraunkoro.
Yucna.
MaremMaruka Ha KJIeT4aTon Oymare.
Pemero Dpatocdena.
MaremaTurka B JKM3HH YEJTOBEKA.
JleonTnit ®ununoBuy Marauikuii u ero «ApugmMeTukar.
3ajaun Ha MIepeTMBAHUE KUIKOCTH.
KoopaunaTHast 0cKOCTh ¥ 3HAKU 30MaKa.
Anroput™m EBximmna.
AJNTOPUTMBI peIIeHUsT TEKCTOBBIX 3a71a4.

ApXHUTEKTypa U MaTeMaTHKa.

BricTphIif cueT 6€3 KambKymIsTopa.

Bnusinue "rinaBHBIX yKcen" Ha XapakTep 4elOBeKa.
Brruncnenue AIMHBI OKPYKHOCTH.

BrimmBanne Ha OKpY>KHOCTH.

["apMoHUs 30J10TOTO CEUEHUS.

["apMmoHUs MaTeMaTUKH U ApXUTEKTYPbl B CAMMETPHH.
['ynnuBep, TMaUIyTH 1 MaTEMaTHKA.

Ero BennuecTBO MpOILIEHT.

3HaKW U CUMBOJIBI B yueHuw [ludaropa.

3HaKOMO€ M HeU3BeCcTHOE uncio [1n.

30J10Tasi IPOMOPLIUSL.

Marematuka B My3bIKE.

Maremartuka B OpUraMu.

MaremMartuka B OCJIOBUIIAX U TOTOBOPKAX.

Maremarturka B IpupoJe.

MaremMartrka B CHOPTE U MY3bIKE.

Maruyeckue KBaaparthbl.

Marunueckue TaiiHpl yucia 7.

Marematuka /peBHero Bocroka.

CrapuHHas pycckasi cucTeMa Mep.

CrapuHHbIE €AMHULBI IJTUHBI B IOCIOBULAX U IOTOBOPKAaX.
CrapuHHbIE €IMHUIIBI U3MEPEHUS BeIMUUH B 310ce "OnoHx0".
CrapuHHBbI€ 33/1a4 APEBHUX HAPOJIOB.

CrapuHHBIE 3371241 Ha IPOOH.

@DOJIBKIOPHBIE 33/1a4H.

dopmyIa cI0KHBIX TPOLIEHTOB U €€ TPUMEHEHUE.

"Thl 32 3HAHUSIMHU CIIELIN - TpuAyMaii, Hapucyil, pemn!" (Kak camomy co3nats 3a1auy).
VBaekarenbHbie TecThl ""JIBa B ogqHOM".

DKOJIOTHS Kpasi B 3a/1a4ax.

BU/bI JEATEJIBHOCTH OBYYAIOIIUXCH, HAITPABJIEHHBIE HA
JOCTHU/KXEHMUME PE3YJIBTATA



BbINOJIHATH:
apupMeTHIecKre JeHCTBUS C MHOTO3HAYHBIMU HAaTYpPaJIbHBIMU YU CIIAMH;
MPUKUIKY U OLICHKY 3HAUYCHUU YHUCJIOBBIX BBIPAXKCHHUM;
apudmeTndeckue IeCTBUS ¢ OOBIKHOBEHHBIMH U JECATUUYHBIMUIPOOSMH.

Beruuciasrs:
3HAYEHUS BBIPAXKEHUM, COIeprKallluX CTENECHU;
3HA4YCHUS BBIPAXKCHHUN, COACPIKAIIMX OOBIKHOBEHHBIE M JIECATUYHBIE Ipoowu,
BBITTOJTHSITEH TPpeoOpa3oBaHus Ipo0eii;
MPOLIEHT OT YMUCJIAa ¥ YUCJIO II0 €TI0 MPOLEHTY;
YHCIOBOE 3HAaUCHNE OYKBEHHOTO BBIPAYKEHUSI IPU 3aIaHHBIX 3HAYCHUAX OYKB;
MEPUMETP MHOTOYIrOJbHHUKA, IUIOLIAAb MHOTOYTOJIbHMKa pa30bueHueM Ha
OpsIMOYTOJIbHUKH, Ha paBHbIE (PUTYpbI, MCIIOJIB30BaTh METPUYECKHE €JIUHUIIbI
U3MEPEHMUs! JUIMHBI U IJIONIAH;
00bEM TIPSIMOYTOJIBHOTO Mapajieyienuiie/ia, Ky0a; MCHOJb30BaTh €IUHUIIbI
u3MepeHus: oobéma;
3HAYEHUSIBBIPAKECHUN,COZIEPKAILIMXHATY pPaJIbHbBIE,LIE€bIE, TI0JIOKUTECIBHBIEUOTP
ULaTeJIbHbIC
4qyciia, OOBIKHOBEHHBIE U JIECSITUYHBIE JPOOU, BBIIOJHSITH MpeoOpa3zoBaHUs
YHUCEJ U BBIPAKEHUMH.

Haxoauthb:
3Ha4YeHHs YUCIIOBBIX BBIpAXKEHUN cO CKOOKaMU U 0e3 CKOOOK;
paccTosiHue MEXJIy JABYMsI TOYKaMH, OT TOYUKHM OO HOpPsIMOM, HJIUHY MYyTH Ha
KBaJIpaTHOM CE€TKE, B TOM YHCJI€ UCHOJIb3Yysl HU(PPOBBIE PECYPCHI;
SKCIIEPUMEHTAJIbHBIM MyTEM OTHOIIEHUE NJIMHBI OKPYKHOCTH K €€ TUaMeTpy;
MpUMeEpPbl CHMMETPHH B OKPY>KAIOIIEM MHUPE;
HEU3BECTHBIM KOMIOHEHT apU(PMETHIECKOTO ICUCTBUS;
MOYJIb YHCJIA;
MacmTal 1iaHa, KapThl U BBIYUCISTH PACCTOSTHUS, UCITOJIB3YS MaclITal;
KOOPAWHATHI TOYEK.

IIpumeHsTh:
NpUEMBI TPOBEPKHU PE3YJIHTATA;
IIEPEMECTUTEIILHOE M COYETAaTEIIbHOE CBOMCTBA CJIOKEHHUSI M YMHOJKCHHUS,
pacnpeeuTeIbHOE CBOMCTBO YMHOXKEHHSI OTHOCHUTEIBHO CIOXKEHUs, CBOMCTBA
apu(MEeTUIECKUX JICHCTBUI;
aJITOPUTMBI BBIYUCIIEHHUS HAUOOJIBIIEr0 OOIIEeTO ASIUTENS U HAUMEHBIIIETO OOIIEeTro
KpaTHOTO JIBYX YMCEJ, aJITOPUTM Pa3J0KECHUS YUCIa Ha IIPOCTbIE MHOXHUTEJIIH;
JIeCATUYHbIE APOOU MpHU NpeoOpa3oBaHUU BEJIUUYNH B METPUUECKON CHUCTEME MEp;
SKBUBAJICHTHBIE TMPEJACTABICHHUSI JAPOOHBIX 4YHCEN TIPpU UX CpPaBHEHUU, IIPU
BBIYHCIICHUSIX;
MpaBuJla CPaBHEHMUS;
HH(pOpMAIMIO, TPEJACTAaBICHHYIO B TaOJMIaX, Ha AuarpamMmax Ui pelIeHus
TEKCTOBBIX 3aJlauM 3a/1a4 U3 PEAJIbHOU KU3HHU;
TEPMUHOJIOTHIO: BeplIMHA, peOpo, rpaHb, OCHOBAHMUE, BBICOTA, PaAUyC U AHAMETP,
pa3BépTKa.

HccaenoBarth:
YucioBble 3aKOHOMEPHOCTH, MPOBOJIUTH YHCIIOBBIE 3KCHEPHUMEHTHI, BBIIBUTATh U
000CHOBEBIBATbL THIIOTE3HI;



YcnoBus neauMocTyd Ha 4 U 6;

obcyxmarh, (opMyIupoBaTh U OOOCHOBBIBATH BBIBOJ O UYETHOCTH CYMMBEI,
NPOU3BEJICHUS: JBYX UETHBIX YHCEN, JABYX HEYETHBIX 4YHCIEe, 4YETHOTO WU
HEYETHOT OUNCEIT;

CBOMCTBA JACIIMMOCTH CyMMBbI U TIPOU3BEJICHUS YUCET;

pa3IuYHBIC PEILICHUS, 3alIUCH PEIICHNI TEeKCTOBBIX 3aj1a4;

CBOMCTBA W3YYCHHBIX (QUTYp, CBsA3aHHBIE C CHMMETPHUCH, WCHOJB3YS
OKCIIEPUMEHT, HAOJIOAEHUE, MOJACIIUPOBAHME;

HECJIOKHBIC YUCIIOBBIC 3aKOHOMEPHOCTH, UCIIOJIB30BaTh OYKBHI JJTSI HX 3alHUCH;
HUCTIOJIB3Y S OKCIICPUMEHT, HaOJII0JIcHUE, MOJICJIMPOBAHUE, CBOMCTBA
NpsIMOYTOJIbHUKA, KBaJIpaTa, pa30uBaTh Ha TPEYTrOJIbHUKU;

HUCIOJIb3Yysl IKCIIEPUMEHT, HaOI0JIEHHE, U3MEPESHUE, MOJICIIMPOBAHUE, B TOM YHCIIE
KOMIBIOTEPHOE, U OIHUCHIBATH CBOWCTBA Ha3BAaHHBIX TEJ, BBISBIATH CXOJICTBA U
pazaugusi: MEXIy MMUPAMHUION U MPU3MOMN; MEX/TY IIHJIUHIPOM, KOHYCOM U IIAPOM.

DopMyIupPOBaTH:
OIpeNeeHuss JEJUTEeIsT WU KpaTHOro, HauOOJbIIero oOIero AeluTess |
HaMMEHBIIEro oOIero KpaTHOI0, MPOCTOrO0 U COCTABHOI'O YHUCEJ; UCIIOJIb30BaTh
STHU NOHSTHS NPU PELISHUU 3a7a4;
MpaBWJia BEIYUCIIEHUS C TIOJIOKUTEILHBIMU U OTPULIATEIbHBIMH YHUCIIAMH.

Pemiars:
TCKCTOBBIC 3aJa4u, BKJITFOHAKOIITUEC IIOHATUA JACIINMOCTMU,
apu(PMETHISCKUMCIIOCOOO0M,CITOIB30BaThIIEPEOOPBCEXBO3MOKHBIXBAPHUAHTOB;
3aJ1a4y Ha 9aCTH, MPOIICHTHI, IIPOTIOPIIUN, HAa HAXOXKACHUE ApoOu (TIpOIIeHTa) OT
BEJIMYUHBI U BEIUYUHBI MO € IpoOu (IIPOIICHTY), ApoOH (TIPOIIeHTAa), KOTOPHIM
COCTaBJISIET OJHA BEJIMYUHA OT JIPYTOHi;

Pacno3HaBarth:
Ha YepTeKax, pUCYHKaX CIIydau B3aUMHOTO PACIIOJIOXKCHUS JIBYX HPSIMBIX;
B MHOTOYTOJIbHUKAX MEPIICHAUKYISIPHBIC U MTapaJLIeJIbHbBIC CTOPOHBI;
Ha 4YepTexkax ¢ HU300paxeHHsX  (OTpE30K, JIOMaHYyIO, TpPEYroJIbHUK,
NpPsIMOYTOJBHUK, OKPY>KHOCTh), CAMMETPUYHYIO JaHHOW OTHOCHUTEIILHO ITPSIMOM,
TOYKMH;
BE€PHBIC 1 HEBEPHBIC YTBEPIKACHUS;
OCTPOYTOJIbHBIN, IPSIMOYTOJIbHBIN, TYTIOYT OJILHBINA, paBHOOE APEHHBINA, PABHOCTOPOHHHU
UTPEYrOJIbHUKU U YTJIbI;
Ha yepTekax, pUCyHKax, OMMUCHIBATh MUPAMUIY, IPU3MY, IUIUHIP, KOHYC, I1ap;
pa3BEPTKH napaiesienuriesia, Kyoa, npu3Mbl, TUPaAMUIbI, KOHyCa, IIUIUHIPA;
BEpPHBIC UM HEBEPHBIC YTBEPXKJECHHUS O CBOMCTBAX YHCEJ, OIPOBEPraTh HEBEPHBIC
YTBEP>KIEHHUS C TIOMOIIBI0 KOHTPIIPUMEPOB.

OneHnBaTh:
pa3nuYHbIC pEIIeHUs, 3alUCH PEIICHUN TeKCTOBbIX3a/1a4;
MOJIyYCHHBIN pe3ynbTaT, HaXOJUTh OINMOKH, OCYHIECTBISITH CaMOKOHTPOIb,
IIPOBEPSIsl OTBET HA COOTBETCTBUE yCIOBHIO;

HN300paxkarth:
C noMouipto 4epTEXHBIX HHCTPYMEHTOB Ha HE JMHOBAHHOU U KJIeT4aToil Oymare JiBe
NEPECEKAIOIINECS MpsIMbIE, IBE MNapajlIeJIbHbIE NpPsIMbIE, CTPOUTH NPSIMYIO,
NEPHEHAUKYJISIPHYIO JaHHOM;



MHOTOYTOJILHUKM C MTapauIeJIbHBIMHU, IEPHIECHANUKYJISIPHBIMHU CTOPOHAMU;
reoMeTpuiyeckre KOH(pUrypamum, NCHOJIb3YsI CBOMCTBO CHMMETPHUH, B TOM YHCJIE C
MOMOIIBIO U(PPOBBIX PECYPCOB;

C MOMOIIBIO TPAHCIIOPTHUPA YTJIIbI, B TOM YHCJIE B MHOT OYT'OJIbHUKE;

nBe (pUrypbl, CHMMETPUYHBIE OTHOCUTEIBLHO NIPSIMOM;

Ha HEIWHOBAaHHOW W KJIeT4aTOW OyMare C WCIOJb30BaHUEM YEpPTEKHBIX
WHCTPYMEHTOB YeTHIPEXYTOJTbHUKH c 3aJaHHBIMHA CBOMCTBaMMU: C
rapauieJIbHBIMU, EPIECHINKYJISIPHBIMA, PABHBIMH CTOPOHAMH, IPSIMBIMHU yTJIaMHU
U Jp., paBHOOEIPEHHBIN TPEYTOJIILHUK;

LIEJIBIC YHCJIIA, TOJIOKUTEIIbHBIC U OTPUIATEIbHBIC YHCIa TOYKAaMHU HA YHUCIOBOU
IIPsIMOU;

Ha KOOPJAWHATHOM TJIOCKOCTH TOYKH U (PUTYPHI 110 3aJaHHBIM KOOPIMHATAM;
MUpaMHUTy, TPU3MY, HUIWHAP, KOHYC, IIap;

pa3BEPTKH mapajuieyienumnena, Kyoa, npu3Mbl, TUpaMUIbl, KOHyca, [IUIWHAPA;
cTrosibyaTbie JUarpaMMal.

IIpuBoaAuTL MpUMeEPHI:

MapaJuICIbHOCTH U MEPISHIUKYISIPHOCTH IIPSIMBIX B TPOCTPAHCTBE;
HCITOJIb30BAHUS B PEATbHOM )KU3HH ITOJTOKHUTSITBHBIX U OTPUIIATSIIBHBIX YHUCEIT;
KonctpynpoBarh maTeMaTWyecKHe NPENJIOKEHUS C TOMOIIBIO CBSI30K «H», TN,
«ECJH. .., TO...».

MonaenupoBaTh X0 PEIISHUS 3aa4i C TIOMOIIBIO PUCYHKA, CXEMBbI, TaOJIUIIHI.
IlpencraBnaTe pAecsATHUHBIE JOApoOM B BHJIE OOBIKHOBEHHBIX JpoOeil U
OOBIKHOBEHHBIE B BUAE AECATUYHBIX.

CocTaBiisITh OTHONICHHUS W IIPOHOPLHH, HAXOAUTh OTHOLIEHHWE BEJIWYUH, JICJIUTh
BEJIUYMHY B JJAHHOM OTHOIIIEHUH.

OOBSCHSITH, YTO TakKO€ IPOIECHT, YHOTPeOIsATH OOOPOTHI PEYHM CO CIOBOM
«IPOLICHT.

OKpyrasaTh ApoOH U MPOLEHTHI, HAXOAUTh NPUOIUKEHUST UHCEI.

H3Bnekars nHdpopmanuo U3 Tabnuil U AUarpaMMm, HUHTEpOPETUPOBATH TAOJIUYHBbIE
JTaHHbIE, OTIpeAesiTh HauOOJIbIIIee U HAMMEHBIIIEE U3 MPE/ICTABICHHBIX JAaHHBIX.
Hcnonb3oBath OyKBBI /Ui 0003HAYEHMsI YUCEJI, IPU 3alHUCH MaTEeMaTHUYECKHX
YTBEPXACHUI, COCTaBJISITh OyKBEHHBIE BBIPAXKCHUS 10 YyCJIOBHIO 3aJa4H.
3anuceIBaTh GOPMYIIBL: IEPUMETPA U IUIOLIAIN IPSIMOYTOJIBHUKA, KBaJipaTa; AJIUHBI
OKPY>XHOCTH, TLUIOMIAAU Kpyra.

CocraBisaTe (OpMyJibl, BBIpAXKAIOIIWE 3aBUCUMOCTH MEXYy BEJIUYUHAMU:
CKOPOCTb, Bpems, paccTosiHuE; LIeHAa, KOJIMYECTBO, CTOMMOCTB;
MMPOU3BOJAUTEIBHOCTh, BpeMsi, 00bEM PaOOTHhI; BBIIOJIHITH BBIUUCIEHHUS 10 STUM
bopmynam.

CUCTEMA OLEHKH JOCTHXEHU OBYUAIOINXCH
JUist OLIeHKHU IOCTHKEHUH yJaluxcsi IpUMEHsIeTCsl NATHOaIbHAs CUCTEMa OLICHUBAHUSI.

OneHka NMCbMEHHBIX KOHTPOJIBHBIX Pa00T 00y4aroImuxcs Mo MaTeMaTHKe.
OrMmerka «5», cTaBUTCS €CIu:
paboTa BBINOJIHEHA MOJHOCTBIO;
B JIOTMYECKHUX PACCYKJICHUSIX U 000CHOBAaHUH PELLIEHUs HET MPOOEeIoB U OMINOOK;
B pEIIEHNH HET MaTeMaTHYECKHX OIIMO0K (BO3MOXKHA OJIHA HETOUYHOCTh, ONMCKA, KOTOpast He
SBIISICTCS CIECTBHEM HE3HAHMS WM HETIOHMMAaHUs y4eOHOTro MaTepHuana).
OT1MmeTKa «4» CTaBUTCS €CIIH:



paboTa BBHINMOJIHEHA TOJHOCTHIO, HO OOOCHOBAHHUS INIArOB PEUICHUS HEIOCTATOYHBI (eciu
yMeHHue 000CHOBBIBATh PacCyXACHUS HE SBISIIOCH CIIEIMATBLHBIM 00OBbEKTOM MTPOBEPKH);
JOIYIIEHbI OJ]HAa ONIMOKA MJIM €CTh JIBa — TPU HEAO0YETA B BBHIKJIAJIKAX, PUCYHKAX, YepTexKax
WM rpaduKax (eciam 3TH BHIIBI padOT HE SABISUIUCH CIICUATEHBIM 00BEKTOM IPOBEPKH).
OTMmeTKa «3» CTaBUTCS, €CIIN:
JIOTIYILIEHO OoJiee OHOM OMOKHU WK 0oJiee IBYX — TPEX HEAOUYETOB B BBIKJIAIKaX, YepTexax
wi rpadukax, HO oOydJarouuiics obiasaeT 00sM3aTeNbHBIMU YMEHHSIMH T10 TPOBEPsSEMON
TeMe.
OTMeTKAa «2» CTaBUTCS, €CIIN:
JIOTIYILIEHbl CYILLECTBEHHbIE OLIMOKM, IIOKa3aBIlIKMe, YTO oOywarouuiics He o0najgaer
00s13aTeIbHBIMUA YMEHHUSMH IO JAHHOM TeMe B TIOJIHOM Mepe.
OTMeTKa «1» cTaBHUTCS, €CIIH:
paboTa mokasayia oJIHO€ OTCYTCTBHE Y 00y4aromerocsi 00s3aTebHBIX 3HAHUN U YMEHUU TI0
MIPOBEPSIEMO TEME WJIM 3HAYUTENbHAS 4acTh pabOTHI BHITIOJHEHA HE CAMOCTOSATENBHO.
YdauTenb MOXKET TOBBICHTH OTMETKY 3a OpPUTMHAIBHBIA OTBET Ha BONPOC WIH
OpUTMHAIBHOE PEIICHUE 3a/1a4d, KOTOPBIE CBHIETEIHCTBYIOT O BBICOKOM MAaTEMAaTHYECKOM
pa3BUTHHU OOYUAIOIIETOCS; 32 pelieHue 0oJiee CI0XKHOM 3a7auu UM OTBET Ha 00JIee CIIOKHBIN
BOTIPOC, TPEITIOKESHHBIE 00YJaIOIEeMYCsI JOTTOJIHUTEIHHO ITOCIIE BBITIOJTHEHUS UM KaKUX-JTHOO
JIPYTUX 3aJaHUM.

OuneHkKa yCTHBIX OTBETOB 00Y4YaIOIMXCH 10 MAaTeMaTHKe

OTBeT OLIeHUBAETCSI OTMETKOM «5»,

€CJTM yYEHHUK: TIOJTHO PACKPBLI COJAEpKaHWE maTepuaia B o0beMe, MPeayCMOTPEHHOM
MporpaMMONl U YYEOHHMKOM; H3JIOKWJ MaTepuanl TPAMOTHBIM SI3BIKOM, TOYHO HCIOJIB3YS
MAaTEMAaTUYECKYI0 TEPMHUHOJOTHIO M  CHUMBOJHMKY, B  OINPEACICHHOW JIOTMYECKOU
MOCJIEI0BATEIILHOCTH; MPABWJIBHO BBIMTOJIHUI PUCYHKH, YEPTEKH, TPA(UKH, COMYTCTBYIOIINE
OTBETY; OKa3aJl YMEHUE UUTIOCTPUPOBATH TEOPHIO KOHKPETHBIMU MPUMEPAMU, TPUMEHSTH €€
B HOBOU CUTYyallM¥ MPHU BBIIIOJTHEHUH MPAKTUYECKOTO 3aJJaHUsl; TPOJAEMOHCTPUPOBA 3HAHUE
TEOPUU paHee H3YYCHHBIX COIMYTCTBYIOIIUX TeM, C(HOPMHUPOBAHHOCTh U YCTONYHBOCTH
HCIIOJIb3YEMBIX MPU OTBETEC YMEHUW M HABBIKOB; OTBEYAJ CAMOCTOSATEIBLHO, 0€3 HaBOAIIUX
BOINPOCOB YUMUTEJNS; BO3MOKHBI OJIHA — JIBE€ HETOYHOCTH IPHU OCBEIICHUU BTOPOCTEIEHHBIX
BOIPOCOB WJIM B BBIKJIaJIKaX, KOTOPbI€ YUCHHUK JIETKO UCIPABUJI ITOCIIE 3aMEYaHUsl YUUTES.

OTBeT OoLIeHHUBaETCHA OTMETKOM «4»,

€CJIM YIOBJICTBOPSICT B OCHOBHOM TPEOOBAHMIM Ha OIICHKY «5», HO IPH ATOM UMEET OJINH
W3 HEJOCTATKOB: B H3JIOXKCHUHW JOMYIICHBI HEOoJbIIe TMpoOebl, HE HCKA3HBIIEE
MAaTEeMaTHUYECKOE COJIepKaHUuEe OTBETA; NOMYUIEHbI OAMH — JBa HEJOYETa IMPU OCBEUICHUU
OCHOBHOT'O COJIEpP>)KaHUSI OTBETA, WCIPABICHHBIE IOCIE 3aMEUYaHUsl YYUTENs; JOIYIIECHbI
omunOKa unu OoJjiee JByX HEIOYETOB MPHU OCBEIICHUU BTOPOCTENEHHBIX BOIMPOCOB WIIH B
BBIKJIAJIKAX, JIETKO UCIIPABJICHHBIE MOCIIE 3aMEUaHUs YUUTETIS.

OTBeT oLleHHBaeTCA OTMETKOH «3»,

€CIM  HEMOJIHO  PAcKpPhITO  COJCp)KaHME MaTepuaia  (CoAepKaHWE  HM3JI0XKEHO
(dbparmMeHTapHO, HE BCErja MOCIeN0BaTeNbHO), HO MOKa3aHO oO0Illee MOHUMaHue BOIpOca U
MPOJIEMOHCTPUPOBAaHbl YMEHUS, JIOCTATOUHBIE [UIs YCBOEGHHMS IPOTrpaMMHOTO Marepuaia
(ompenenensl «TpeboBaHUAMU K MAaTEMaTHYECKOM MOATOTOBKE 00YJAIOIIUXCS» B HACTOSIIIEH
MporpaMMe Mo MaTeMaTHKe); UMENNCh 3aTPYAHECHUSI WU JIOMYIIEHBI OIMOKHU B OTpeAeICHUN
MAaTeMaTHYE€CKON TEPMUHOJOTUH, YepTeXkKaxX, BBIKIIAKaX, UCIPABICHHBIEC MOCIE HECKOIBKUX
HaBOJALIMX BOIPOCOB YUYUTENS; YUEHUK HE CHPABUICA C NMPUMEHEHHEM TEOPUM B HOBOMU
CUTYAIlUH TP BBITIOJTHEHUH MPAKTUYECKOTO 3a/IaHUs1, HO BBITIOTHWII 3a/1aHUs 0053aTeTbHOTO
YPOBHSI CJIOKHOCTHU MO JaHHOW Te€Me; P JOCTATOYHOM 3HAaHUHU TEOPETHUYECKOro MaTepuaia
BBISIBIIEHA HEJIOCTaTOYHAsl CHOPMHUPOBAHHOCTH OCHOBHBIX YMEHHI U HABBIKOB.

OTBeT oleHUBaeTCs OTMETKOH «2»,



€CJIM HEe PACKPBITO OCHOBHOE COJepKaHNe ydeOHOTO MaTrepuala; OOHApYKEHO HEe3HAHUE
y4EHUKOM OOJIbIIeH Uiu Hanboee BaXKHOM YacTH y4eOHOTO MaTepuana; JOMYyIIEHbI OMTUOKU
B ONPE/ICTICHUU TIOHSTH, TPU UCTIOJIB30BAHUN MaTeMaTHYECKON TEPMHUHOJIOTUH, B PUCYHKAX,
yepTexkax WM rpadukax, B BBIKIAJKaX, KOTOPbIE HE HCIPABJICHBI TOCIE HECKOJIBKUX
HaBOJIALIUX BOPOCOB YUUTEIIS.

OTBeT OlleHUBAETCSI OTMETKOM «1»,

€CJIM YUYEHHK OOHApYXHWJI IMOJHOEC HE3HAHHE W HETIOHMMaHUE M3y4aeMOro y4eOHOTO
Marepuaia Wid He CMOT OTBETHTh HM Ha OJIUH W3 MOCTaBJIECHHBIX BOMIPOCOB 0 U3YYEHHOMY
Mmatepuany. O6mias knaccudukanus ommoox.

[Ipu oieHKe 3HaHUM, YMEHHUI U HABBIKOB O0YJAIOIIUXCSI CIIEYET YUUTHIBATh BCE OIIMOKHU
(rpyObie 1 HEeTpyOBIe) U HEMOUETHI.

I'pyObiMu cuuTarOTCs OIIUOKH:

® HE3HaHME ONPE/ETICHUs OCHOBHBIX MOHSTHI, 3aKOHOB, TPABUJI, OCHOBHBIX ITOJIOKECHHIA
TEOpUH, He3HaHue ¢GOpMyJ, OOMIECTPUHATHIX CHUMBOJIOB O0O3HAYEHUN BEIWYUH,
eIVHUI] UX U3MEPEHUS; - He3HAHNE HAMMEHOBAHUM €IMHUI] U3MEPEHUS;

HEYMEHUE BBIJICIIUTh B OTBETE IJIABHOE;

HEYMEHHUE TPUMEHATH 3HAHUS, AJITOPUTMBI JJIs PEIICHUS 3a/1a4;

HEYMEHUE JIeNIaTh BHIBOJIBI M 0000IIECHNS;

HEYMEHHUE YUTAaTh U CTPOUTH TpauKu;

HEYMEHUE T0JIb30BATHCS MEPBOMCTOYHUKAMU, YICOHMKOM U CITPABOYHUKAMU;

MOTEPsT KOPHSI UM COXPAHEHHUE MTOCTOPOHHETO KOPHST; 0TOpackiBaHue 0€3 00bSICHEHHI
OJIHOTO U3 HUX; PABHO3HAYHBIC UM OIIIHOKH;

® BBLIYUCIIUTEIbHBIE OUTMOKH, €CJIM OHU HE SBIISIOTCS OMHUCKOM;

® JIOTUYECKHE OIIMOKH.

K HerpyObIM ommm0KamM OTHOCATCS

® HETOYHOCTH (POPMYTUPOBOK, OTIPEICTCHUH, TOHATUH, TEOPHIA, BEI3BAHHAS HETIOJTHOTOM
0XBaTa OCHOBHBIX TPU3HAKOB OMPEIEISIEMOr0 OHATHUS U 3aMEHON OJHOTO - IBYX U3
3TUX IPU3HAKOB BTOPOCTETIEHHBIMU;

® HETOYHOCTh rpaduka;

e HepalHOHAJIbHBIA METOJ PELIEeHUs 3aJaud WM HEeIOCTATOYHO MPOAYMaHHBIA IIaH
oTBeTa (HapylleHHWE JIOTWKHM, [OJMEHa OTAEIbHBIX OCHOBHBIX  BOIIPOCOB
BTOPOCTENICHHBIMU); HEpallOHaJIbHbIE METOJbl PA0OTHI CO CHPABOYHOW U JAPYroi
JIUTEPATYPOil;

e HEyMEHHE pellaTh 3a/1a4M, BBITIOJIHATh 3aJaHUs B 0011IEM BUJIE.

Henouyeramu sIBJISIOTCA:

e HepalHoHaJIbHbIE IPUEMbI BBIYUCICHUI U MPEOOpa30BaHMUIA;

e HeOpeXHOE BBINIOJIHEHUE 3aIUCe, YepTexkeid, cxeM, rpaduKoB.

HToroBasi oneHka 3HaHUI, YMEHHH U HABBIKOB

3a yueOHyIO YeTBEepPTb U 3a TOJ 3HAHMUSA, YMEHUS W HABBIKM Y4YallUXCS [0
MaTeMaTHKEe OLIEHUBAIOTCS OJHUM OaIoM.

OcHoBaHMEM [UIsl BBICTABJICHUS MTOTOBOM OIIEHKM 3HAHUM CIy)KaT pPe3yJbTaThl
HAOMOJICHUI y4HuTeNsl 3a MOBCEIHEBHOH pabOTOl Y4EHHMKOB, YCTHOTO OMpPOCA, TEKYIIUX H
UTOTOBBIX KOHTPOJILHBIX paboT. OHAKO MOCIETHUM MPUIAeTCs HAaUOOIbIlee 3HAYCHHE.

[Ipu BbICTaBIIEHUU UTOTOBOM OIEHKU YUUTHIBACTCS KaK YPOBEHb TEOPETUUECKUX 3HAHUN
y4eHUKa, TaK U OBJQJICHUE UM MPAKTUUYECKUMH YMEHHUSIMH U HaBbikamMu. OJIHAKO YUYCHHUKY HE
MOKET OBbITh BBICTABJICHA MOJIOXKHUTEIbHAS WTOTOBAasl OIIEHKA M0 MaTeMaTHKe, eCIM BCE WU
OOJBIIMHCTBO €r0 TEKYIIMX OOYYalIIUX M KOHTPOJBHBIX pPabOT, a TakKe HTOroBas
KOHTPOJIbHAsl paboTa OIICHEHbl KaK HEYIOBJICTBOPUTENBLHBIC, XOTS €r0 YCTHBIE OTBETHI
OLIEHUBAJIUCH TOJIOKHUTEIBHO.

OneHka NpoeKTHOM padoThI.



OTMmeTKa «5»
[IpaBUSIbHO TOHSTHI LIETb, 33/1a4H BBITIOJHEHUS TPOCKTA.
CoOmro/ieHa TEXHOJIOTHSI UCTIOTHEHUS MPOCKTA.
[IposiBiieHBI TBOPYECTBO, MHUIIMATHUBA.
[IpeabsiBACHHBIN MNPOAYKT ACSATEIBHOCTH OTJIMYAETCS BBHICOKMM KAaue€CTBOM HCIIOJIHEHHUS,
COOTBETCTBYET 3asIBJICHHOMN TEME.
OtMeTKa «4»
[IpaBUSIbHO TOHSATHI LIETTh, 33]Ja4YH BBITIOJHEHHUS ITPOCKTA.
CoOmro/ieHa TEXHOJIOTHSI UCTIOJHEHUSI MPOEKTa, HO JOIMYIICHbI HE3HAYUTEIbHBIC OITUOKH,
HETOYHOCTH B 0(pOpMIICHUH.
IIposiBIeHO TBOPUYECTBO.
[IpeabsiBICHHBIN MPOAYKT ACATEIHHOCTH OTJIMYAETCS BBHICOKMM Kaue€CTBOM HCIIOJIHEHHUS,
COOTBETCTBYET 3asBJICHHON TEME.
OrMeTKa «3»
[TpaBUIIEHO IOHSATHI 11€TTh, 33/1a4YH BHITIOJHEHUS MTPOCKTA.
JlomyIieHbl HAPYIICHUs B TEXHOJIOTUU UCTIOTHEHUSI TIPOEKTa, €ro 0(hOPMIICHHH.
He nposiBneHa caMoCTOATEBHOCTh B UCTIOJITHEHUH MTPOEKTA.

OTMeTka «2»
[IpoekT He BHITIOJIHEH UK HE 3aBEpIIICH.

Tect

Onenka "5" craButcs 3a 90-100% npaBHIILHO BBITIOJHEHHBIX 33 IaHAN
Ormenka "4" craButcs 3a 66 - 89% npaBUIHLHO BHITIOTHEHHBIX 3a/IaHUN
Onenka "3" craBurcs 3a 50-65% npaBUIIHLHO BBITIOJTHEHHBIX 33 JaHAN
Ouenka "2" craButcs, €Ciiv NpaBUWILHO BbINMOJIHEHO MeHee 5S0% 3amanuil

TEMATHYECKOE IINTAHUPOBAHHUE

5 KIIACC
No | Harmmenopamie Kosan4yecTBo yacos JJIeKTPOHHBbIE
(undposbie)
n/ | pa3ieiaoB M TeM Konrtpoasnbie | IIpakTHyeckue
Bcero oOpa3oBaTe/ibHbIE
n NMPOrpamMmmbl padoThbI padoThI
pecypchbl
HarypanbHubie
qHcia. bubmuoreka [JOK
1 JleiicTBus C 43 1 https://m.edsoo.ru/7f
HaTypaJIbHBIMU 4131ce
YUCIIAMH
H
reiri::H;: bubmuoreka [JOK
2 nannia ' 12 2 https://m.edsoo.ru/7f
4131ce
TJIOCKOCTH
OOBIKHOBEHHBIE Bubmiorexa LIOK
3 o6 48 1 https://m.edsoo.ru/7f
P 4131ce
Harsismias bubnuoreka [JOK
4 reOMef s 10 1 https://m.edsoo.ru/7f
pH 4131ce



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
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MHOroyrojibH1
KH
bubmuoreka [JOK
5 HngTmHHe 38 1 https://m.edsoo.ru/7f
ApoBH 4131ce
Haruwiyas bu6mmoreka [{OK
6 rTeOMeTpm' 9 1 https://m.edsoo.ru/7f
ena u QUrypsl 4131ce
B IIPOCTPAHCTBE
MosTopere 1 bubmmoreka [{OK
7 oGoGumenie 10 1 https://m.edsoo.ru/7f
4131ce
OBULIEE
KOJIMYECTBO
YACOB IIO 170 4 4
I[MPOI'PAMME
6 KJIACC
Ne HaumeHnoBaHn Koun4yecTBo yacos DJIeKTPOHHBbIE
; ne pasiejioB (uudpoBbIe)
n/ Kontpoabnueie | IlpakTuyeckue 5
o U TeM Bcero paGoThI paGoThI o0pa3oBaTejibHbIE
NporpamMmbl pecypchbl
Harypabibie bu6mmoreka [IOK
1 30 1 https://m.edsoo.ru/7f
e 414736
Harmszwas bu6mmoreka [JOK
2 g::;e;iﬂlz 7 https://m.edsoo.ru/7f
414736
TJIOCKOCTH
bubmuoreka [JOK
3 Jpobu 32 1 1 https://m.edsoo.ru/7f
414736
Harnsnnas bu6mmoreka [JOK
4 reoOMeTpHsl. 6 1 https://m.edsoo.ru/7f
Cummerpus 414736
Bpaskers ¢ bubmuoreka [JOK
5 Gykean 6 https://m.edsoo.ru/7f
414736
Harssimmas bubmuoreka [JOK
6 — 14 1 1 https://m.edsoo.ru/7f
414736
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I[TPOTPAMME

@urypsl Ha
IIJIOCKOCTHU
ESJII/IO)KHTGHBH bubmuoreka [JOK
40 https://m.edsoo.ru/7f
OTpHIIATEIIbH 414736
BbIC HHCJIa
Tpecrasen bubmmoreka [IOK
e JAHHbIX 6 https://m.edsoo.ru/7f
414736
?eaor;zf;{;; bubmmoreka [{OK
Duryp! B 9 https://m.edsoo.ru/7f
414736
IIPOCTPAHCTBE
ggjg;‘;:f Bu6maorexa LIOK
10 CI/ICTeMaTI/I?,;H 20 https://m.edsoo.ru/7f
414736
1551
OBIIEE
KOJIMYECTBO 170
YACOBIIO
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