AHHOTanus K pado4eil mporpamMme o MareMaTnke Jjs 6 kaacca

MNOACHUTEJIBHASA 3AIIMCKA

[IpuopurernpiMu LensiMu 0Oy4eHHsT MaTeMaTHKe B 5—6 Kitaccax sIBJISFOTCSL:

e mpoAomKeHHne (HOPMHUPOBAHUSI OCHOBHBIX MATEMATHUSCKHX IMOHSATHH (YMCIIO, BEIWYMHA, T€OMETpHUEcKas
¢urypa), obecreyMBarOIINX TPEEMCTBEHHOCTh M TEPCIEKTHBHOCTh MAaTEMaTHYEeCKOro 00pa3oBaHUS
00y4aroIIMXCs;

®  pa3BUTHE MHTEJIEKTYAJILHBIX U TBOPUYECKHX CIIOCOOHOCTEH 0Oydaromuxcsi, O3HABATENbHON aKTUBHOCTH,
HCCIIEZIOBATENbCKUX YMEHUH, MHTEpeca K U3yYeHUIO MaTeMaTHKH;

e mojBeAcHUE OOydYalOMMXCS HA JOCTYITHOM JJIsl HAX YPOBHE K OCO3HAHMIO B3aMMOCBSI3M MAaTEMaTHKH U
OKpY’KaIoIlero Mupa;

e (opmupoBanue HyHKIMOHANBHONW MAaTEMAaTHYECKOM TPAMOTHOCTH: YMEHUS PAcllO3HABATh MaTeMaTHICCKUE
O00BEKTHI B peaNbHBIX JKU3HEHHBIX CUTYallUsSX, IPUMEHSTh OCBOCHHBIC YMEHUS JUIS PEIICHUS! TPAKTHKO-
OPHEHTHPOBAHHBIX 3af[a4, UHTEPIIPETUPOBAThH MOJIYUEHHBIE PE3yIbTaThl M OLIEHWBATh MX Ha COOTBETCTBUE
MPAaKTUYECKON CUTYalIUH.

OcHOBHBIE JTMHHH COJIEp)KaHUsI Kypca MaTeMaThKu B 5—6 kiaccax — apudMeTHUecKas M TeoMeTphuecKasi,
KOTOpBIEC Pa3BUBAIOTCS APAIUIENBHO, KaXKast B COOTBETCTBHH C COOCTBEHHOW JIOTMKOM, OIHAKO, HE HE3aBUCHMO OJIHA
OT JAPYroi, a B TECHOM KOHTaKT€ M B3aUMOJEWCTBHMU. Takke B Kypce MaTEMAaTHKH MPOHCXOIUT 3HAKOMCTBO C
3JIeMEHTaMH ajreOphl U ONMHCATENFHONW CTATUCTUKY.

Uzyuenne apudmerrnueckoro MaTepruaga HAYMHAETCS CO CUCTEMATHU3allui U Pa3BUTHUS 3HAHWH O HATYpPaIbHBIX
Yrciax, MOJYyYeHHBIX Ha YPOBHE HAYILHOTO 001Iero o0pa3oBanus. [Ipr 3TOM COBEPIIIEHCTBOBAHNE BHIYHCIUATEIBHOM
TEXHUKU U (HOPMHUPOBAHHE HOBBIX TEOPETHYECKMX 3HAHWI COUETaeTcs ¢ Pa3BUTHEM BBIUYUCIUTEIHLHONH KYIbTYpPHI, B
YaCTHOCTH C OOYYEHHWEM NpOCTEHIMM TpuéMaM TNPUKUIKA H OIESHKH pEe3yabTaTOB BhIYHCICHWH. M3ydeHue
HaTypalbHbIX YHCEI MPOAOIDKAeTCa B 6 KiTacce 3HAKOMCTBOM C HAYaJIbHBIMU TOHATHSIMH TEOPHH JIETUMOCTH.

Hauano n3yuenust OOBIKHOBEHHBIX U JIECSITHYHBIX ApoOel OTHECEHO K 5 Kilaccy. DTO MEPBBIM dTal B OCBOCHHH
npoOeii, Korja IMPOMCXOAWT 3HAKOMCTBO C OCHOBHBIMH HAESIMH, MOHSATHAMH TeMmbl. Ilpu »TOM paccmorpeHue
O0OBIKHOBEHHBIX Ap00Eii B MTOITHOM 00BEME MIPEIIIECTBYET H3YUIEHUTO JECATHIHBIX IPOOEH, UTO IEeIecO00pa3HO C TOUKH
3pEHUS JIOTHKHU H3JI0KEHUSI YUCIIOBOM JINHUM, KOT/Ia TIPpaBWIIa JACHCTBUHN C IECATHYHBIMH JIPOOSMI MOXKHO 000CHOBAThH
YK€ U3BECTHBIMH QJTOPUTMAMHU BBITTOIHEHUS JICHCTBHI ¢ OOBIKHOBEHHBIMH JIPOOSMH. 3HAKOMCTBO C JIECATUYHBIMU
IpOOSMH PacIIMPHUT BO3MOXKHOCTH JUISI TIOHUMAHHS OOYYarOIIMMUCS MPHUKIATHOTO MPUMEHEHHSI HOBOHM 3aIllMCH TPHU
M3Y49EeHUHU JPYTUX MPEIMETOB W IPH MPAKTHYECKOM HCIoib3oBaHUH. K 6 Kimaccy OTHECEH BTOPOH dTam B M3YUYEHUH
npoOeii, Toe MPOUCXOIUT COBEPIICHCTBOBAHWE HABBIKOB CPaBHEHHWS W IMpeoOpa3oBaHMs IpoOel, OCBOSHHE HOBBIX
BBIYUCIHUTEIBHBIX AITOPUTMOB, OTTAYUBAHUE TEXHUKHU BBIYMCICHH, B TOM YHCJIE 3HAUCHHUU BBIPAaKEHUH, COEepKaIINX
1 OOBIKHOBEHHBIE, U IECATUIHBIE TPOOH, YCTAHOBJIEHHE CBS3EH MEXIY HUMH, PACCMOTPEHHE TPUEMOB pPEIIeHUs 33134
Ha apoOu. B Hauane 6 kacca mpoOMCXOIUT 3HAKOMCTBO C ITOHSITHEM TPOIIEHTA.

OCOOEHHOCTBIO WM3YYEHHUS MOJOKUTEIBHBIX M OTPHIATEIbHBIX YHCEN SBISETCS TO, YTO OHU TAaKKe€ MOTYT
paccMaTpuBaThCA B HECKOJBKO 3TanoB. B 6 kiacce B Havasie u3ydeHUs! TeMbl «Il0d0XKUTENbHBIE U OTPULATEIbHBIE
yucna» Bblaensercs noareMa «llenble uucna», B paMKax KOTOPOM 3HAKOMCTBO C OTPULATENbHBIMH YHUCIAMH U
JNEHCTBUSAMHU C MOJIOKUTEIBbHBIMU U OTPULATEIBHBIMU YHCIAMU IIPOUCXOOUT HAa OCHOBE COJEPKATENBHOrO MOAXOAA.
DT0 TO3BOJSAET HA TOCTYIMHOM YPOBHE IMMO3HAKOMHTH O0YUYAIOMIMXCS MPAKTUYECKHA CO BCEMH OCHOBHBIMU TIOHSATHSMHU
TEMBI, B TOM YHCIIE U C TPAaBUJIaMH 3HAKOB MPH BHITOJHEHUHN apu(METHUeCKUX AeicTBUil. M3yueHne pannoHaIbHBIX
YHCeN Ha TOM He 3aKOHYHTCSA, a OyIeT MPOJOHKEeHO B Kypce ainreOpsl 7 Kiracca.

[Ipu 0O0y4eHnn penieHnIo TEKCTOBBIX 3ajad B 5—6 KilaccaxX UCMONb3YIOTCA apu(METHIECKIE TIPUEMBI PETIICHHS.
[Ipu oTpaboTKe BRIYUCIUTENHHBIX HABBIKOB B 5—6 KJlaccaX pacCMaTpUBAIOTCS TEKCTOBBIE 3a7]a9d CIEIYIOIINX BHUJIOB:
3a/lay¥l Ha JBW)KEHHWE, Ha YacTH, Ha IMOKYIKH, Ha pa0OTy M NMPOU3BOAUTENBHOCTh, Ha MPOIEHTHI, HA OTHOIIEHUS U
niportopri. OOydJaromuecs: 3HAaKOMATCSL C MPUEMAMH PEIIeHUs 3aa4 1mepedopoM BO3MOXKHBIX BAPHUAHTOB, Y4aTCS
paboTath ¢ nHGOpMaIHEH, IPeICTaBIEHHON B (popMe TabIUI] TN THarpaMM.

B mporpamme yueOHOro Kypca «MaremaTnkay TpenycMOTpeHO (HOPMUPOBAHUE MPONENEBTHIECKUX
anreOpanvecKux MpeacTraBieHui. bykBa Kak CHMBOJN HEKOTOPOI'O YHMCIAa B 3aBUCHMMOCTH OT MaTeMaTH4ecKOoro
KOHTEKCTa BBOAUTCS MOCTENEHHO. bykBeHHasi CHMBOJIMKA IIMPOKO MCIONB3YETCs MPEXe BCEro sl 3aluch OOmuX
YTBEPKACHUH M NpemIoKeHUH, (OopMyls, B YaCTHOCTH JUIS BBIYUCICHUS T'€OMETPHUUYECKHX BEMYMH, B KayecTBE
«3aMECTUTENSA» YUCIIA.



B nporpamme yuebHOro Kypca «MartemaTrkay npeacTaBieHa HarJsAHas TeOMETPHSL, HAallpaBJIeHHas Ha Pa3BUTHE
00pa3HOoro MBIIIICHUS, TPOCTPAHCTBEHHOT'O BOOOPAXKEHHS, H300pa3UTEbHBIX YMEHUH. DTO BayKHBIN dTall B H3y4EHHH
TCOMETPUH, KOTOPBI OCYLIECTBIACTCS Ha HATJSAHO-TIPAKTHYECKOM YpPOBHE, OMMpPAETCsl Ha HarjsAHO-00pa3zHoe
MBbILITICHHE OOy4aromuxcsi. boibplas poib OTBOAWTCA TNPAKTHUYECKOW [ESITENbHOCTH, OMBITY, OSKCIEPUMEHTY,
MoenupoBannto. O0ydaromyecs 3HaKOMSITCA C TEOMETPUIECKUMH (UTypaMH Ha MIIOCKOCTH M B MPOCTPAHCTBE, C HX
MPOCTEHIINMH KOHPHUTYpaLUsIMH, y4aTcss H300pakaTh MX Ha HETMHOBAHHOM W KJIETYAaTOW Oymare, paccMaTpHBAIOT UX
nmpocreiiime cBoiicTBa. B mpoliecce n3yueHus HarIsaHOW reOMETPHH 3HAHNUS, TOTyUYeHHbIE 00YJalOIMMUCS Ha YPOBHE
HAYaJIbHOTO 00IIer0 00pa3oBaHMsl, CHCTEMATH3IUPYIOTCS M PACIIHPSIIOTCS.

CornacHo y4eOHOMY TUTaHy B 5—6 Kiaccax M3y4aeTcs MHTETPUPOBAHHBIA MpeaMeT «MaTeMaTrkay, KOTOpBIN
BKJIOYACT apu(PMETHUCCKUI MaTepuasl U HArJISIHYI0 TEOMETPHIO, @ TAaKXKe MPOINEACBTUYCCKUE CBEACHUS U3 areOpsl,
3JIEMEHTHI JIOTUKY 1 Hayvaja OnHucaTeIbHOM CTaTHCTHUKH.

Ha uzyyenue yuebnoro kypca «Matematuka» orBogutcst 340 gacos: B 5 kimacce — 170 wacoB (5 4acoB B HeENMI0),
B 6 kmacce — 170 gacoB (5 4acoB B HENIEIIO).

CoracHo KaJjieHIJapHOro yueOHOro rpaduka Jyist OCHOBHOT0 o01ero oopazosanust MBOY Cesepuas OOLI Nel 1
Ha 2024-2025 yueOHbIi To11 pabouas mporpamMma OyeT peaan3oBaHa B 6 kiacce 3a 166 4acoB (5 4acoB B HEEIIIO).

COJAEPKAHUE OBYYEHUS

6 KJIACC

HarypajbHble ynciaa

ApI/Iq)MeTI/I‘ICCKI/Ie )ICI‘/‘ICTBI/ISI C MHOI'O3HAYHBIMH HaTypaJIbHbIMH 4YHCJIaMH. YuciioBeie BBIpaXXCHUs, IMMOPAI0K
IICf/iCTBI/IfI, KCIIOJIb30BaHuE CKOOOK. Mcnonnp3oBanne IIPpH BEIYUCIICHUAX IIEPEMECTUTECIIBHOIO U COYETATEIIBLHOI'O CBOMCTB
CIIO’KEHHUS U YMHOXKEHHMSI, PacTIPEIENUTENBHOTO CBONCTBA YMHOXKEHHS. OKpyTIeHHe HATypaIbHbBIX YHCEIL.

Jlenuteny v KpaTHBIC YKCIIA, HANOOIBIIANA OOIIHIH METUTENb U HAaMEHbIIIee 001Iee KpaTHoe. J[enmMMocTs CyMMBI
Y Tipon3BeneHus. Jlenenne ¢ ocTaTkoMm.

JApoou

OOBIKHOBEHHAsT Ipo0b, OCHOBHOE CBOMCTBO IpoOW, cokparenwme apodeii. CpaBHEHHE W YIOPSIOYHNBAHHE
npoOeii. Pemenue 3a7a4 Ha HaAXOXKJIEHWE YaCTH OT IIEJIOT0 M LEIOoro mo ero yactu. [[poOHoe 4mciio kKak pes3ynbTaT
nenenus. [lpencraBieHue JECSITUYHOW IpoOW B BUAE OOBIKHOBEHHOW JpOOM W BO3MOXKHOCTH MPEICTABICHUS
OOBIKHOBEHHOUW IpoOW B BHAC MECATUIHON. JleCATHUHBIE MPoOM M MeTpHUecKas cucTema Mmep. Apudmermdeckre
JEHCTBUS Y YHCIIOBBIE BEIPAXEHUS C OOBIKHOBEHHBIMHU M IECITHYHBIMU APOOSMHU.

OtnHomrenne. Jlenenne B JaHHOM OTHOIIEHUH. Macmta0, mporopins. IlpuMeHenne mponopIui mpu penieHnN
3amad.

[lonsarre nporieHTa. Brraucnenne mpouenTa oT BEMTHIUHBI ¥ BETMYHHBI 110 €€ TTPOIeHTY. BeipaxkeHne MpoIeHToB
TIEeCATUIHBIMU ApoOsMu. Perenre 3ajaq Ha IPOLEHTHL. BripakeHne OTHOIIIEHNS BETHYWH B IPOIIEHTAX.

IosoxuTEeNbHBIE H OTPUIIATEILHBbIE YHCIA

[lonmoxkuTenpHBIe W OTpHUIIATENbHBIE uncia. Llempie uncna. Momynp ducia, reoMeTprudeckas HWHTePIpeTaIus
Momynsi umcna. M3o0pakeHne 4ymcen Ha KOOPAWMHATHOW mpsiMod. YUucrmoBble mpomexyTku. CpaBHEHHE YHCEI.
Apudmernyeckne eCTBUS C TIOJIOKUTEITBHBIMU M OTPUIATEIHHBIMH YHCITAMHU.

[IpsmoyronpHas cucreMa KOOpAWHAT Ha IUTOCKOCTH. KoOpAMHATEHI TOUKH Ha MJIOCKOCTH, a0CIIHCCa U OpAMHATA.
[TocTpoenne Touek u GUTyp Ha KOOPIUHATHOH TLITOCKOCTH.

BykBeHHBbIEe BbIpa:KeHH S

[Ipumenenue OyKB IS 3alUCH MaTEMAaTUYECKHX BBIPAXKEHUN W TpemiokeHnid. CBoicTBa apupMeTHIeCKHX
neiicTBUA. byKBEHHBIE BBHIPaKEHUS M YHCIOBBIE MOJCTAHOBKH. ByKBEHHBIE pPaBEHCTBA, HAXOXJICHHE HEU3BECTHOT'O
KoMmroHeHTa. PopmyIibl, GopMyITBl IEpUMETPA | TUIOMIAAN MPSIMOYTOJIbHUKA, KBaJjpaTa, 00bEéMa mapaenenunena u
Ky0a.

PemieHue TeKCTOBBIX 32124

Pemenne TekcTOBBIX 3amau apuMeTHUYEecKUM criocoOoM. PemieHune normueckux 3agad. Pemenune 3amau
nepedopoM BCeX BOSMOXKHBIX BAPHAHTOB.

Pemenne 3anau, comepxkaiinx 3aBUCUMOCTH, CBSI3BIBAIOIIUX BEITUYHUHBI: CKOPOCTh, BPEMS, PACCTOSHUE, IIEHA,
KOJIMYECTBO, CTOUMOCTh, MPOU3BOJUTEIBHOCTD, BpeMs, 00bEM paboThl. EAMHMIIBI M3MepeHHs: Macchl, CTOMMOCTH,
paccTosiHUS, BpEMEHH, CKOpOCTH. CBsI3b MEXAY €IMHULIAMH U3MEPEHUSI Ka)KIOM BEIUYUHBI.



Pemenne 3amau, cBsI3aHHBIX C OTHOIIEHUEM, IPOMOPLUOHATIBHOCTHIO BEMUYMH, IPOLIEHTAMH; pelIeHHe
OCHOBHBIX 3a/1a4 Ha JPOOH U TPOLIEHTEHI.

OneHka 1 MpUKKJKA, OKpyTrieHne pe3yabrata. CocraBieHne OYKBEHHBIX BEIPAKEHHI IO YCIOBUIO 3aJauH.

[IpencraBnenune JaHHBIX ¢ TOMOIIBIO Tabnui U AuarpamM. CTonOvaTeie AMArpamMMbl: YTCHUE U MTOCTPOCHUE.
UreHue KpyroBbIX AHarpaMM.

Harasnnas reomerpus

Harnsnnele npencraBnenuss o ¢Qurypax Ha IUIOCKOCTH: TOYKa, NpsMas, OTPE3OK, JIyd, Yroj, JIoMaHas,
MHOTOYTOJIbHUK, YEThIPEX YT OJIbHUK, TPEYTONbHUK, OKPY>KHOCTb, KPYT.

Bsaumnoe pacronoxeHue AByX MpAMBIX Ha IIOCKOCTH, MapaljiesbHbIe MPsMble, IEPIEHTUKYISIPHBIE MIPSIMBIE.
N3mepeHne pacCTOSHUN: MEXIY IBYMsS TOUKAMU, OT TOYKHU JI0 IIPSIMOM, JUIMHA MapLIpyTa Ha KBaJPATHOM CETKE.

N3smepeHne u MOCTpOEHHE YIJIOB C IOMOILBIO TpaHCHOPTHpa. BHIBI TpeyroiabHUKOB: OCTPOYTOJbHBIN,
NpSIMOYTOJIBHBIN,  TYNOYTOJNBHBIM,  paBHOOCAPEHHBIH,  PaBHOCTOPOHHHMHA.  UeTBHIPEXYTrONbHHUK,  MPUMEPHI
YeTBIPEXYTONBHUKOB. [IpsIMOYTONTBHIK, KBaIpaT: UCIIOIB30BaHNE CBOMCTB CTOPOH, YIIIOB, quaroHaei. M3o0paxenne
reOMETPUYECKUX (PUTYp HA HETMHOBAHHOM OyMare ¢ MCIONIb30BaHUEM IIUPKYJIS, TMHEHKH, YrOIbHUKA, TPAHCIOPTUPA.
IocTpoeHus Ha kieT4aTol Oymare.

[lepumerp mHOroyroipHuKa. [loHsATHE Miomaan (GUIYpHl, €IMHHUIBI U3MepeHus Tuiomanu. [IpubamkénHoe
W3MepeHHe IIomaan Guryp, B TOM 4YMCIIe Ha KBaJpaTHOW cerke. [IpubnmxEéHHOE M3MepeHHne JUTMHBI OKPY>KHOCTH,
IIJIOIA TN KPYyTa.

CumMMeTpus: IeHTpabHas, OCeBas M 3epKalibHasi CHMMETPHH.

[MocTpoeHne cuMMETpHYHBIX QUTYP.

Harnsagasie npeactaBieHnst 0 MPOCTPAHCTBEHHBIX (DUTYpax: mapauieNnenune, Ky0, mpu3ma, mupaMu ia, KOHYC,
nuIMHAp, map u chepa. M3o0pakenne npocTpancTBeHHBIX Guryp. [Ipumeps! pa3BéPTOK MHOTOIPAHHHUKOB, IMIHHAPA
u konyca. Co3iaHne Mojenell mpoCcTPaHCTBEHHBIX (huryp (13 Oymaru, IpoBOJIOKH, IIACTHINHA U JPYTUX MATEPHAIIOB).

[Tonstre 00bEéMa, enUHUIBI H3MepeHUs 00bEMa. O0BEM MPSIMOYTOJILHOIO apajuIeenuneaa, kyoa.



INJIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUA NPOI'PAMMBI YYEBHOT'O KYPCA
«MATEMATUKA» HA YPOBHE OCHOBHOI'O OBHIETI'O OBPA3OBAHUSA

JJMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yJabTATHI OCBOCHUS IIPOrpaMMbl y4eOHOr0 Kypca «MaremMaTHKay XapaKTepUu3yrTCs:

1) naTpnoTH4eckoe BOCIUTAHHKE:

MMPOABJIICHUEM HMHTEPCCA K IMPOUUIOMY U HACTOALIEMY pOCCHﬁCKOﬁ MaTEMaTHKH, HECHHOCTHBIM OTHOIICHUEM K
JIOCTUKEHUAM POCCUUCKUX MATEMAaTUKOB M POCCUHCKOM MAaTEeMaTHYECKOM IIKOJbl, K MCIOJb30BAHUIO 3THUX
JOCTHKEHUH B IPYTrUX HayKax W MPHUKIAJHBIX cepax;

2) rpaskJaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHME:

TFOTOBHOCTBIO K BBIMIOJIHEHUIO OOS3aHHOCTEH TIpaKJaHWHA W pealM3aldyd €ro Npas, IPEACTABICHHEM O
MaTeMaTHYECKHX OCHOBAaX (YHKIIMOHHPOBAHUS Pa3IMUHBIX CTPYKTYp, SBICHUH, MPOIEAYP TPasKAaHCKOrO 00IIecTBa
(Hampumep, BBIOOPHI, OIPOCHI), TOTOBHOCTBIO K OOCYKIEHHIO 3TUYECKUX IMPOOJIEM, CBSA3aHHBIX C IMPAKTHYECKUM
MIPUMCHCHUEM I[OCTI/I)KCHI/Iﬁ HayKd, OCO3HAaHHEM BaXHOCTU MOPAJBHO-OTUUCCKHUX IIPUHIMUIIOB B ACATCIBHOCTHU
Y4€HOrO;

3) TpyAoBOe BOCIUTAHME:

yCTaHOBKOﬁ Ha AaKTHBHOC Y4YaCTHC B PCHICHHUU IMPAKTHYCCKUX 3aJayd MaTeMaTH4eCKOH HaITpaBJICHHOCTH,
OCO3HAHMEM BAXHOCTH MAaTEMaTHYeCKOro o0pa3oBaHHS Ha TMPOTSDKEHWH BCEW JKU3HHW IS YCIICITHOU
npoheCCHOHAIBHON AESTENFHOCTH W Pa3BUTHEM HEOOXOAWMBIX yYMEHHH, OCO3HAHHBIM BBIOOPOM W TIOCTPOEHUEM
WHIUBUIYaTbHOW TPAaeKTOPHH OOpPA30BaHUS M KU3IHEHHBIX IJIAHOB C YYETOM JIMYHBIX MHTEPECOB M OOIIECTBEHHBIX
OTPEOHOCTEH;

4) 3cTeTHYeCKOE BOCIIUTAHNE:

CHOCOOHOCTHIO K 3MOIMOHAIFHOMY W OCTETHYECKOMY BOCIPHSATHIO MaTeMaTHYECKHX OOBEKTOB, 3ajad,
pelIeHui, paccyX1IeH!i, YMEHNIO BUJIETh MaTEMaTHYECKIE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTH HAYYHOI'0 NO3HAHMSL:

OpHEHTalnell B [IEITEIHPHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX IMIPEACTaBICHU 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS YENOBEKa, MPHUPOABI W OOIIECTBA, TOHUMaHUEM MAaTEMAaTHYeCKOW HAyKH Kak cgepsl
YeIIOBEYECKOM NIESTETbHOCTH, 3TAalloB €€ Pa3BUTHS M 3HAYMMOCTH IS Pa3BUTHS HMBUIH3AINH, OBJIAJCHUEM SI3BIKOM
MaTeMaTHKH W MaTEeMaTUYeCKOH KyIbTypOH KaK CPEICTBOM ITO3HAHUS MHpA, OBJIAJICHHEM IPOCTEUITNMI HAaBBIKAMHU
HCCIIeZIOBATEIIbCKOM IEATEbHOCTH;

6) pusznueckoe BocnuTaHue, popMupoBaHue KyJbTYPbI 310POBbS U IMOLUHOHAIBHOT0 (JIArOMOIYYHS:

TOTOBHOCTHIO TIPUMEHATh MaTeMaTHUECKHEe 3HAHHUS B MHTEPECaX CBOErO 3/I0POBBS, BEISHHS 3I0POBOTO 00pasa
KU3HU (3I0POBOE MUTaHHE, COATaHCHPOBAHHBIA PEXUM 3aHATHHA M OTABIXA, PEryisipHas (u3ndeckas aKTUBHOCTH),
chOpMHUPOBAaHHOCTHIO HAaBBIKAa peiieKCHu, MPU3HAHMEM CBOErO MpaBa Ha OMMOKY W TaKOro JKe€ IMpaBa JPYroro
YeNIOBeKa;

7) 3K0JI0rHYecKoe BOCIIMTAHME:

OpHEHTalnell Ha TMpUMEHEHHE MaTeMaTWYeCKHX 3HaHWHA s pelmieHus 3amad B 00JacTH COXPaHHOCTH
OKPY’KaIOIEel Cpepl, TUIAHUPOBAHMS TTOCTYIIKOB M OIEHKH WX BO3MOXKHBIX ITOCIEACTBUN I OKPY)KArOIIEH Cpebl,
OCO3HaHUEM TII00aTHLHOTrO XapaKTepa IKOJOTHUECKUX MPOOIIEM U ITyTEeH UX pelIeHus;

8) apanTanus K U3MEHSIIOIIUMCS YCJI0BUSM COUMAJIBHON U NIPUPOIHOH Cpeabl:

TOTOBHOCTBIO K JISWCTBUSM B YCIIOBUSX HEOPENEIEHHOCTH, ITOBBIIICHUIO YPOBHS CBOEH KOMITETEHTHOCTH Yepe3
MPAKTUYECKYI0 JEATEIbHOCTh, B TOM YHCJIE€ YMEHHE Y4YUThCS Yy IPYTUX IHOJeH, MPHOOpeTaTh B COBMECTHOMH
JeSITeThbHOCTH HOBBIE 3HAHWSI, HABBIKA U KOMITETEHIIUY U3 OIIBITA JIPYTHUX;

HEO0O0XOANMOCTHIO B (DOPMHUPOBAHHUY HOBBIX 3HAHUI, B TOM 4HCIie (OPMYIIMPOBATh UJIEH, TIOHATHS, THIIOTE3hI 00
00BbEKTaxX W SBICHHUAX, B TOM UHCIIE paHEEe HEHM3BECTHBIX, OCO3HABaTh AEe(UIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TNIAHNPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIUIO, BOCIPUHMMATH CTPECCOBYIO CHUTYAaIlMI0 KaK BBI3OB,
TpeOyIOImN KOHTPMEP, KOPPEKTHPOBATh PUHUMAEMbIC PEIICHHS U JIEUCTBUS, (HOPMYIHPOBATh U OIIEHUBATh PUCKH U
rocnencTBus, (GOPMUPOBATH OIBIT.

METANPEJIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBIC YHHBepPcATbHbIE YUeOHbIe AeiicCTBHSA



Ba3oBble Jlornueckue JeicTBUSA:

BBISIBJISIT M XapaKTEPU30BATh CYIIECTBEHHbBIC MPU3HAKA MAaTEMaTHYECKUX OOBEKTOB, MOHSATHHA, OTHOLICHHHA
MEKAY MOHATHSAMH, (QOPMYIMPOBATH OINpPEIENCHUsl TMOHATHH, YCTaHaBIMBATh CYIIECTBEHHBIH MpPHU3HAK
KJaccu(uKaly, OCHOBaHUS AJ1s1 0000IEHHS U CpaBHEHUS, KPUTEPHH IPOBOAUMOIO aHAaJIH3a;
BOCIIPHHUMATh, (popMynupoBaTh M NpPeOOpa30BBIBATh CYKICHHUS: YTBEPIUTEIbHBIE M OTPULATEIbHEIC,
€IMHUYHbIE, YACTHbIE U OOIIKE, YCIOBHBIE;

BBISIBJISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W TPOTHBOpeuHss B (akTax, [JaHHBIX,
HAOJIOICHHUSX W YTBEPKICHHSX, MIPEJIaraTh KPUTEPHH AJIS BHISIBICHHS 3aKOHOMEPHOCTEH M MTPOTHBOPEUHIA;
JIeNIaTh BBIBOJBI C HCIOJNB30BAHHEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX M HHAYKTHBHBIX YMO3aKIIOUEHUH,
YMO3aKII0YEHUM 110 aHAJIOTUH;

pa3dupath JOKa3aTelNbCTBA MAaTEMAaTHYECKUX YTBEPXKACHHH (MpsSMBbIE W OT TMPOTHUBHOTO), MPOBOIUTH
CaMOCTOSTEIILHO HECJIOXKHBIE J0Ka3aTeIbCTBA MAaTeMaTH4YecKUX (DaKTOB, BBICTPAMBATH apryMEHTAIIHIO,
MPUBOJINTH MIPUMEPHI U KOHTPIIPUMEPHI, 00OCHOBBIBATH COOCTBEHHBIE PACCYKIACHUS;

BBIOMpATh CHOCOO pelleHus Y4eOHOH 3ajauu (CpaBHHMBaTh HECKOIBKO BapHUaHTOB peIleHUs, BBHIOWPATH
HanboJee MOAXO NI ¢ yIETOM CaMOCTOSITEILHO BBIJICIEHHBIX KPHTEPUEB).

ba3oBble uccaenoBaTeIbCKHE AeHCTBUA:

WCTIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKU WHCTPYMEHT TMO3HAHUS, (OPMYJIHPOBATH BOMPOCH,
(UKCHpYIOIIHE TPOTUBOPEUHE, MPOOIEMY, CAMOCTOSTEIHHO YCTAHABIMBATH UCKOMOE U JIaHHOE, (JOPMUPOBATH
TUIIOTE3Y, apr'yMEHTUPOBATH CBOIO ITO3UIIUI0, MHEHUE;

MIPOBOJIUTH IO CAMOCTOSITENTFHO COCTABJICHHOMY TUTaHY HECIIOXKHBIN SKCIIEPUMEHT, HEOOIBIIIOe HCCIEIOBAaHUE
MO YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTn4eckoro 00beKTa, 3aBUCMOCTEH 00HEKTOB MEXIy COOOM;
CaMOCTOSITETFHO (OPMYIIHPOBATH OOOOIICHHWSI W BBIBOABI MO pe3yibTaTaM IPOBEAEHHOTO HAOIOICHMUSI,
WICCIIEZIOBAHMSI, OLIEHUBATH IOCTOBEPHOCTH MOJTYUEHHBIX PE3yIbTaTOB, BEIBOJIOB M 0OOOIIEHMIA;
IIPOrHO3UPOBATh BO3MOMKHOE pa3BUTHE NPOLECCa, a TAKXKE BBIIBUIATH IIPEATONOKEHUS O €ro Pa3BUTHUU B
HOBBIX YCJIOBHSIX.

Pa6oTa ¢ nndopmanueii:

BBISIBJIATH HEIOCTATOYHOCTh M M30BITOYHOCTH HH)OPMAIIH, TAHHBIX, HEOOXOJIMMBIX JUIS PEIICHIS 3a]1a4H;
BBIOMPATh, aHAIM3UPOBATh, CHCTEMATU3UPOBATh W WHTEPIPETHPOBATH MH(POPMAIMIO Pa3IMYHBIX BHIOB U
(hop™m mpencTaBIICHHUS;

BbIOMpaTh (opMy TpeAcTaBieHHS WHOOPMAIMH H HIUTIOCTPUPOBATH peliacMble 3aJlaud  CXeMaMH,
IarpaMMaMe, HHOHM TpaduKOi U X KOMOMHAITUSMHU,

OICHUBATh HAJIEKHOCTh MH(MOPMAIIUY 10 KPUTECPHUSM, MPETOKCHHBIM YUUTEIEM W CPOPMYTHUPOBAHHBIM
CaMOCTOSTEILHO.

KoMMmyHukaTnBHbIe yHHBepcajibHble yueOHbIe el CTBUS:

BOCIPHHHUMATH U (POPMYIINPOBATH CYXKJICHUS B COOTBETCTBHH C YCIIOBUSIMH U LIEISIMU OOIIEHHS, SICHO, TOYHO,
IPaMOTHO BBIpa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IMCHMEHHBIX TEKCTaX, JaBAaTh IMOSCHEHHS IO XOIY
penIeHus 3a1aun, KOMMEHTUPOBATh MOTYyYeHHBIN pe3ylbTarT;

B XOz1e¢ OOCYXKIICHUS 33/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOil TeMbI, MpoOJIeMbl, perraeMoi 3amad,
BBICKa3bIBaTh MJICH, HAIlEJICHHBIC HA ITOUCK PEIICHHUS, COMOCTABIATh CBOM CY)KIACHHS C CY)KACHHUSMH JPYTHX
YYaCTHHKOB JTHaJIOora, OOHapYyKUBATh PAa3IHUHe M CXOICTBO MO3UIMIH, B KOPPEKTHOH Gopme HopMyTHpoBaTh
pa3HOIIIacHs, CBO BO3PaKEHHS;

NPENCTABIATh PE3yJAbTAThl PEHICHHs 3a/laud, JKCIEPHMEHTa, HCCIICNOBAHHS, IPOEKTa, CaMOCTOSTEIBHO
BBIOMpATh (pOpMAT BBICTYIUICHUS C YYETOM 3a/a4 MPE3SHTAIIMU U OCOOSHHOCTEN ayanTOpHUH;

MOHMMATh M MCIOJIb30BAaTh NPEUMYIIIECTBA KOMAH/IHON W WHIMBUIYaJIbHOW pabOTHI NPU PEIICHUH Y4eOHBIX
MaTeMaTHYEeCKUX 3a/1a4;

NPUHUMATB LeITh COBMECTHOH JEATEIBHOCTH, IUTAHNPOBATH OPTaHH3AIIHI0 COBMECTHOMH paboTHhI, pacipeessiTh
BUIBI paboT, IOroBapUBaThHCs, O0CYKAATh MPOLIECC U PE3yJbTaT padoThl, 0000IIaTh MHEHHS HECKOJIBKUX
JTIOJIEH;

y4acTBOBATh B IPYNIOBLIX hopmax paboTl (00CyxkIeHusi, 0OMEH MHEHHSMHU, MO3TOBBIC IITYPMBI U IpyTHUE),
BBITOJIHATH CBOIO YacTh pa0bOThl M KOOPAMHUPOBATH CBOW JIEUCTBUS C APYTUMH YiIEHAMH KOMAH/bl, OLlEHUBATh
KayecTBO CBOEro BKJIaAa B OOMMH NPOAYKT IO KPUTEPHUAM, CHOPMYIMPOBAHHBIM YYaCTHUKAMHU
B3aMMOJICHCTBHSL.

PeryasiTuBHBIC yHHBepcajlbHbIe Y4eOHbIe 1eiiCTBUS



Camoopranusanus:
®  CaMOCTOATENBHO COCTABIIATH IUIAH, allTOPUTM PELICHUS 3aJayll (WM €ro 4acTbh), BRIOMPATh CIIOCO0 peIICHHs
C Y4€TOM HMEIOMIMXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBaTb W KOPPEKTHPOBATH
BapHaHTHI pEICHNH ¢ y4€TOM HOBOU MH(OpPMALIUH.
CaMOKOHTPOJIb, SMOIHOHATbHBIN HHTEIJIEKT:
® BIAJETh CrocobaMH CaMOMPOBEPKH, CAMOKOHTPOJIS MpoIlecca M pe3ysbTaTa pElIeHHsT MaTeMaTHYeCKOW
3a1a4u;
® TpEIABUAETh TPYAHOCTH, KOTOpbIE€ MOTYT BO3HUKHYTH IpH pEIIEHWH 3aJadd, BHOCHUTH KOPPEKTHBHI B
JIeATeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB, HAWCHHBIX OIIMOOK, BBISBIICHHBIX TPYAHOCTEH;
® OIICHUWBATh COOTBETCTBUE Pe3yjIbTaTa JIEATEILHOCTH MOCTABICHHOW LENU W YCIOBUSAM, OOBSICHATH MPUYUHBI
JOCTHIKEHUS MJTM HEIOCTHIKEHUSI 1IEJIN, HAXOAUTh OIUOKY, AaBaTh OLCHKY MPHOOPETEHHOMY OTIBITY.

HPEJAMETHBIE PE3YJIBTATHBI

K koniy oOyueHus B 6 kiaacce oOydaromuiics MOIy4UT CISAYIOINIHE TPEAMETHBIE PE3YIbTaThl:

Yucaa u BbIYUCTEHUS

3HaTh U TOHUMATH TCPMUHBI, CBA3aHHBIC C PAa3JIMYHBIMU BUAAMH YHCEIT U CHOCO6aMI/I HX 3aIucCH, NMepeEXoguTh
(ecnr 3TO BO3MOXKHO) OT OJJHOH (POPMBI 3aITUCH YHCIIa K JIPYTOM.

CpaBHI/IBaTB " ynopsaa0o4uMBaTh LEJIbIC YHCIIA, OOBLIKHOBEHHBIE U JCCATUYHBIC )IpO6I/I, CpaBHUBATh YUCJia OJHOI'O
Y pa3HbBIX 3HAKOB.

BeimonusTh, coyeras yCTHbIE M IMCbMEHHBIE IPUEMBI, aprdMeTndyeckue JeHCTBHS ¢ HATYPaIbHBIMH U IETBIMH
YHUCJIIaMH, OGBIKHOBGHHI)IMI/I N JECATUYHBIMU ,ZIpO6$IMI/I, MOJIOXKUTEIbHBIMA U OTPULIATCIIBHBIMU YU CJIaMHU.

Breaucnares 3HaueHUST YHMCIIOBBIX BI)Ipa)KeHI/II‘/'I, BBIIIOJIHATE IMPUKHUAKY MW OLCHKY pPE3YyJIbTara BLI‘IPICHCHPII;’I,
BBIIIOJIHATH IPEOOPa30BaHMUS YUCIIOBBIX BHIPAKEHHM Ha OCHOBE CBOMCTB apU(METHUYCCKUX JACHCTBUI.

CoOTHOCHTH TOYKY Ha KOOPAWHATHOW MPSMOW C COOTBETCTBYIOIIUM €i1 YHCIIOM M M300pakaTh YHMCIIa TOUKAMHU
Ha KOOPJMHATHOW NMPAMON, HAXOAUTH MOAYJb YUCIIA.

COOTHOCHTH TOYKH B IPSMOYTOJIBHOM CHCTEME KOOPAWHAT C KOOPAMHATAMHU TOM TOYKH.

OKpyTIIATH IeNbIe YHCTa U JECATUIHBIC IPOOH, HAXOAUTh MTPUOIKEHUST YHCE.

YucaoBble 1 OyKBeHHbIE BbIPpa:KeHUs

[lornMath ¥ ynoTpeOiaTh TEPMUHBI, CB3aHHBIE C 3aIMCHI0 CTEMEHN YHCIa, HAXOAWTh KBaJIpaT U KyO ducia,
BBIYHCIISATH 3HAUCHIS YMCIIOBBIX BBIPAKEHHM, COAEPIKAIINX CTEIEeHU.

[Tonmp30BaTHCS MpU3HAKAMHA AECTMMOCTH, PACKIIaIBIBATh HATYPaJbHBIE YHCIIA HA TIPOCTHIE MHOXKHUTEIH.

[Tomp30BaThCs MacmTaboM, COCTaBIIATH MTPOIOPIIMH U OTHOIIICHWSL.

Ucnonp3oBaTh OYKBBI I O0O3HAUEHWS YHCENT MPH 3aliCH MaTEMAaTHYECKHX BBIPAKEHWH, COCTaBIIATH
OyKBEeHHBIE BBIpOKEHHS W (DOPMYIBI, HAXOAWTH 3HAYEHWS OYKBEHHBIX BBIPAXKEHHH, OCYIIECTBISA HEOOXOANMEIE
MIOJICTAHOBKH U TIPe0Opa30BaHMUS.

HaxonuTte Hen3BeCTHBIN KOMIIOHEHT PABEHCTBA.

PemieHue TeKCTOBBIX 32124

Pemate MHOTOIIIATOBBIE TEKCTOBEIE 3a/1a4l apUPMETHUIECKIM CITIOCOO0M.

Pemate 3amaum, CBS3aHHBIE C OTHOIIEHWEM, MPOMOPIHOHAIBHOCTHIO BEIWYWH, MPOIEHTaMH, pemaTh TpH
OCHOBHBIC 337]a91 Ha IPOOH U TIPOIICHTHL.

Pemate 3amaum, comepikaimiue 3aBUCHMOCTH, CBSI3BIBAIOIINE BEJIMYMHBI: CKOPOCTh, BPEMs, PACCTOSHHE, IeHa,
KOJIMYECTBO, CTOMMOCTH, IMPOU3BOAUTENBHOCTD, BpeMs, O0BbEM palOThI, WCHONB3ysd apu(MeTHYecKue IeHCTBUS,
OLIEHKY, PUKUIKY, TIOJIH30BAThCS SANHUIIAMU H3MEPEHUS COOTBETCTBYIOINX BEITHYHH.

CocTtaBnsaTh OYKBEHHBIE BEIPAXKEHUS 10 YCIOBUIO 3a/1a4H.

W3zsnekats nH(pOpMAIHIO, TPECTaBICHHYIO B TAOMUIIAX, HA JMHEHHON, CTOI0YATOl MiIH KPYTOBOM AUarpaMMax,
WHTEPIPETUPOBATH MPEICTABICHHEIE JaHHBIC, HCITONF30BATh IaHHBIC TIPU PEIICHUH 33/1a4.

[IpencraBnsate HHGOPMAIMIO C TOMOIIBIO TAOIUI, TUHEHHON U CTOJIIOYATON JTrUarpaMM.

Harasignas reomerpus

[IpuBoaUTH IPHMEPHI 0OBEKTOB OKPYKAFOIIEr0 MUPA, UMEIOMIUX (POPMY N3YUYEHHBIX TEOMETPHUYECKUX MIIOCKUX
Y IPOCTPAHCTBEHHBIX (DUTYP, IPUMEPHI PaBHBIX H CHMMETPUYHBIX (QUTYD.

N306pakath ¢ TOMOIIBIO ITUPKYIIS, JIMHEHKH, TPAHCIIOPTHPA HAa HETMHOBAHHOHN M KJIETYAaTOH Oymare u3y4deHHbIE
IJIOCKKE TeOMETpUYecKre GUTYPHI B KOHPUTYpallii, CHMMETPUYHBIE (DUTYPBHI.



[lonp30BaThCsl TEOMETPUYECKUMHU TOHATHAMU: PAaBEHCTBO (DUTYp, CHMMETPHSI, UCIIOJIL30BATh TEPMHHOIOTHIO,
CBSI3aHHYIO C CHMMETpHEN: 0Ch CHMMETPHH, LIEHTP CUMMETPHH.

HaxomuTh BeIMUYMHBI YIJIOB M3MEPEHHEM C MOMOIIBIO TPAHCIOPTHPA, CTPOUTH YIIIbl 3aJaHHOM BETHMYUHEI,
MOJIb30BAaThCS TPH pPEHIEHUH 3a7ad TpagyCHOH MepoW YIJoB, pacllo3HaBaTh Ha YEpTEKaxX OCTPBIH, NPSIMOH,
Pa3BEPHYTHIN U TYIIOH YIJIBL.

BerauciaTh JUIMHY JIOMaHO#M, MEPUMETP MHOTOYrOJbHHKA, ITOJb30BATHCS CIMHUIAMU M3MEPEHHsS JJIHHBI,
BbIpaXXaTb OJHU €AWHHUIIBI U3MCPCHUA NJIMHBI UCPE3 APYTUC.

Haxonutk, uCnosnp3ys 4epTEXHbIE MHCTPYMEHTBI, PACCTOSIHUSA: MEXY IABYMsS TOUKAMH, OT TOUKHU JI0O NPSMOMH,
JUIMHY ITyTH Ha KBaJPAaTHOU CETKE.

Bbuucnate miomaas  (QUTyp, COCTAaBICHHBIX H3 NPSIMOYTOJIbHHKOB, HCIOJB30BAaTh pa3OueHue Ha
MPSIMOYTOJTIbHUKH, Ha paBHbIC (PUTYpBI, TOCTpauBaHHE O MPSIMOYTOIBHHUKA, MOJIB30BATHCS OCHOBHBIMU EAWHHUIIAMHU
HU3MCPCHHA IJIOIIAaIU, BhIPpAXKATh OAHU €AUHHNIBI USMCPCHUS TIOIIAAN Y€PE3 APYTruc.

Pacno3naBate Ha MOACIAX U I/I306pa)ICeHI/I$IX nupaMuay, KOHYC, HUWJIHUHAP, HUCIIOJIb30BATh TEPMUHOJIOIUIO:
BepIINHA, peOpo, IpaHb, OCHOBAHHUE, Pa3BEPTKA.

N300paskaTh Ha KJIETYATOM OyMare MpsiMOYTOJIbHBIN MapasuIeICIUIIeI.

Breraucnars 06’LéM MMPpAMOYTOJIBHOI'O MapaJuICICIIuIICaa, KY63, I10JIb30BAaThCAd OCHOBHBIMH €JHHUIIAMN
n3MepeHns 00béma;

Pemats HecltOKHBIE 3aa4i Ha HAXOXKACHUEC T'€COMETPUUYCCKUX BECIIMYHH B ITPAKTUYCCKUX CUTYyallUuAX.

Y4aurean Axcenosa H.E.



