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INOACHUTEJIBHAS 3AIINCKA

[TpropuTETHBIMU LENSIMU O0YYEHHUSI MATEMATHKE B 5 KJIacce SBISIOTCS:

e [poAoKeHHE (OPMUPOBAHMS OCHOBHBIX MAaTeMaTHMYeCKUMX MOHATUH  (4HUCIO,
BeIMYMHA, TeoMmeTpuueckas Qurypa), oOecrneynBaOmUX MPEEeMCTBEHHOCTh U
HEPCIEKTUBHOCTh MaTEMATUYECKOT0 00pa3oBaHUs 00yUarOIINUXCs;

® Dpa3BUTHE MHTEJJIEKTYQJIbHbIX W  TBOPYECKMX cHocoOHocTell — oOywarommxcs,
IIO3HABATEJILHOM aKTUBHOCTHU, HMCCIEIOBATEIbCKUX YMEHUH, MHTEpeca K H3y4YEHUIO
MaTEMAaTUKH;

e [0J[BEJCHUE O0YYAIONIUXCS HA JOCTYITHOM [yl HUX YPOBHE K OCO3HAHHIO B3aMMOCBSI3U
MaTEMaTUKHU U OKPYIKAIOLIETO MUPA;

e (dopmupoBaHue  (QPYHKIMOHAIBHOM  MaTeMaTWUYeCKOM  TIPaMOTHOCTH:  yMEHUS
pacmo3HaBaTh MaTeMaTHYECKHE OOBEKTHl B pEabHBIX JKU3HEHHBIX CHTYalHsX,
IPUMEHSATh OCBOCHHBIE YMEHMs JJIsi PEIIECHUs IMPaKTUKO-OPUEHTHPOBAHHBIX 3ajady,
UHTEPIPETUPOBATh IOJIYUYEHHBIE pE3yJlbTaThl M OLEHMBATh MX Ha COOTBETCTBUE
NPAaKTUYECKON CUTYalUH.

OCHOBHBIC JIMHUU COJACP)KaHUS Kypca MaTeMaTUKd B S5 Kiacce — apudMeTrndeckas u
reoMeTpHYecKasi, KOTOPbIE Pa3BUBAIOTCS MapalIeNbHO, KaX/1as B COOTBETCTBUU C COOCTBEHHOM
JIOTMKOH, OJITHAKO, HE HE3aBUCHUMO OJIHA OT JIPYroii, a B TECHOM KOHTaKT€ U B3aUMOACHCTBUM.
Taxoke B Kypce MaTeMaTHKH IIPOMCXOIUT 3HAKOMCTBO C 3J€MEHTaMM ajreOpbl U OnucaTeIbHON
CTaTUCTHUKH.

N3yuenne apudMeTH4eckoro Marepuana HAauMHAETCS CO CHUCTEMAaTH3allMd W Pa3BUTHUS
3HaHUH O HATypaJbHBIX YHMCIaX, MOJYYEHHBIX Ha YPOBHE HAuyaJbHOIO OOIIEro 0Opa3oBaHMSL.
[Ipy >TOM COBEpIIEHCTBOBAHUE BBIYHUCIUTENBHOM TEXHUKM U (HOPMUPOBAHME HOBBIX
TEOPETUYECKUX 3HAHUN COYETAETCS C Pa3BUTHEM BBIYMCIUTEIBHON KYJbTYpbl, B YACTHOCTH C
00y4eHHeM IpOCTeHIINM TpUEMaM MPUKUAKU U OLIEHKU PE3YIbTaTOB BHIYUCICHUI.

Hauano u3ydeHuss OOBIKHOBEHHBIX M JIECATHUYHBIX ApoOeil oTHeceHO K 5 kiaccy. OTo
HEepBbI 3Talm B OCBOGHUHU ApoOeH, Korjxa MpOUCXOAMT 3HAKOMCTBO C OCHOBHBIMHM HIESIMH,
NOHATUSIMH TeMbl. Ilpu »TOM paccMoTpeHue OOBIKHOBEHHBIX Apo0Oeil B MOJHOM 00BEME
MPEIIIECTBYET M3YUCHUIO JECATUYHBIX ApPOOEH, 4TO 1EeNecoo0pa3sHO C TOUKU 3pEHHS JIOTMKHU
U3JI0KEHUsl YHUCIOBOM JIMHUHM, KOTJa NpaBuia JNEHCTBUH € JOECATUYHBIMH JAPOOSMH MOXHO
000OCHOBaTh YX€ H3BECTHBIMU aJrOpPUTMAMU BBINOJIHEHUs JEHCTBUH € OOBIKHOBEHHBIMHU
Ipo0siMi. 3HAKOMCTBO C JIECATUYHBIMU JApPOOSIMM PpaCIIMPUT BO3MOKHOCTH JUISl TIOHMMaHUS
00y4JarmuMuCs MPUKIAAHOTO IPUMEHEHUsI HOBOM 3alMCcH MpU U3yUYEHUU JIPYTUX NPEeIMETOB U
IIPY IPAKTUYECKOM HCIIOJIb30BAHUU.

[Tpu oOydeHHHU peleHuIo TEKCTOBBIX 3a/a4 B SKIlacce HCIONB3YIOTCS apH(pMeTHdYecKue
npuémbl perieHus. [Ipu oTpaOoTke BBHIYMCIUTENBHBIX HAaBBIKOB B 5 Kilacce paccMaTpUBAIOTCS
TEKCTOBBIE 3aJau CIEAYIOIIUX BUIOB: 33J]aul Ha JIBM)KEHUE, HA YacTH, Ha TIOKYIIKH, Ha paboTy
U TPOU3BOJUTENILHOCTh, HAa TMPOLEHTbI, HAa OTHOUIEHHs u mnponopuun. OOyuarommecs
3HAKOMSTCS ¢ MPUEMaMU peIlIeHHs 3a/1a4 epebopoM BO3MOXKHBIX BapUaHTOB, y4arcsi paboTarh
¢ uH(popMaIueil, npeacraBieHHON B (opMe TabIUL] WK AUATPAMM.

B mporpamme yueOGHOro kypca «MaremaTnka» HpegyCMOTPEHO (OPMHPOBAHUE
IPOMEIeBTHUECKUX anredpandyeckux npeicTaBieHuid. bykBa kak CHMBOJ HEKOTOPOTO 4Mcia B
3aBUCUMOCTH OT MaT€MaTH4E€CKOI0 KOHTEKCTa BBOJUTCS MOCTENEHHO. bykBeHHas CHMBOJIMKA
IIMPOKO HCIOJB3YETCs MPEXKIE BCEro Uil 3amucH OOIIMX YTBEPXKICHUH M NPEASIOKEHHH,
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(GopMyI1, B YACTHOCTHU JJISl BBIYMCICHUS F€OMETPUYECKUX BEJIUYMH, B KAUECTBE «3aMECTUTENISD»
qucia.

B nporpamme yuebHOro kypca «MaTemMaTHKay TNpeACTaBICHA HArsAHAs TEOMETpPHUS,
HalpaBlIeHHasT Ha pa3BUTHE OOpa3HOrO MBIILICHHUS, MPOCTPAHCTBEHHOIO BOOOPAXKEHMS,
n300pasuTENbHbIX yMEHUH. OTO BaXKHBIM STal B H3YYEHUU TIEOMETPUHU, KOTOPBIH
OCYILECTBIISICTCSI Ha HAIJSIHO-TIPAKTUYECKOM YpPOBHE, ONHMPAECTCs Ha HarJsAHO-00pazHoe
MbIIIEHHE O0ydaromuxcs. bonpinas posib OTBOAWUTCS NMPAKTHUECKOW AEATEIbHOCTH, OMBITY,
9KCHEPUMEHTY, MojeiaupoBaHuto. OOyuaromuecs 3HaKOMSTCA C T€OMETpUUYECKUMH (purypamu
Ha IUIOCKOCTH U B MIPOCTPAHCTBE, C UX NMPOCTEHIIUMH KOH(UTYpaLUAMH, y4aTcsl H300paxarh UX
Ha HEJIMHOBAHHOW M KJIETYATON OyMare, pacCMaTpUBAaIOT MX MPOCTEHIe CBOMCTBA. B mporecce
U3yYeHUs HATJISIHOW TeOMETPUU 3HAHMS, MOyUYeHHBIE 00YUYaIOIIMMUCS Ha YPOBHE HAYaJIbHOTO
o01iero o0pa3oBaHusl, CUCTEMAaTU3UPYIOTCS U PACILUPSIFOTCA.

CornacHo yuyeOHOMY IUIaHy B 5 KJacce U3ydaeTcs MHTEIPUPOBAHHbBIN HpeaMer
«Matemarukay, KOTOpPbIi BKIIOYAET apu(PMETHUYECKUH MaTepual M HArSIHYI0 T€OMETPHIO, a
TaKXe MPOINEIEBTUICCKNE CBEICHHUS W3 aireOpbl, SJIEMEHTHI JIOTUKA M Hadaja ONHCATebHOU
CTaTUCTUKH.

Ha wusyuenue yuebHOro kypca «MaremaTuka» oTBoautrcs B 5 kimacce — 170
yacoB(54acoBB HEJIEIIO).

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YHEHUKA

* MaremaTuka: 5-ii kiacc: 6a30BbIil YPOBEHb: YUeOHUK: B 2 yacTsX, 5 kiacc/ Bunenkun H. 4.,
Koxos B.U., UecnokoB A.C. u npyrue, AkironepHoe o6mectBo «M3narenbcTBo
«IIpocsemenue»

METOAUYECKHUE MATEPHUAJIBI U151 YYUTEJIA

Meroandeckoe nocodue K MpeaMeTHON TMHUN y4eOHUKOB 10 MaTemaTtuke Bunenkun H.A.,
Koxos B.1., UecnokoB A.C. u npyrue, usnanue 2-e crepeotunsoe , Mocksa IIpocsemenne

2023 roxn



COJAEP)KAHUE OBYYEHUA
S KJIACC

HarypanbHble ync/ia 4 HyJ1b

HarypanpHoe uucno. Psn Harypamehbix uucen. Yucno 0. M3o0pakeHue HaTypaabHBIX
YKCeJ TOYKaMU Ha KOOPJAUHATHON (UMCIIOBOM) MPSIMOM.

[lo3unmoHHas cucreMa cuMclieHus. PuMckas Hymepauus Kak IpUMEpP HENO3ULMOHHOMN
CUCTEMBI cunciieHus. [lecaTuuHas cucteMa CUMCIICHHUS.

CpaBHeHHE HATypaJIbHbIX YHCEJ, CpaBHEHHE HaTypasibHbIX umcenl ¢ HyJIéM. CrocoObl
cpaBHeHUs. OKpyTJI€HHE HaTypalbHbIX YUCEIL.

CrnoxxeHue HaTypalbHBIX YHCEI, CBOWCTBO HYyJs NpPU CIOKEHUU. BplunraHume kax
neiicTBre, 00paTHOE CIOXKEHHUIO. Y MHOKEHHE HAaTypalbHBIX YUCEN, CBOMCTBA HYJSI U €IUHUIIBI
npu yMHOXKeHuu. JlenmeHue kak neiicTBUe, oOpaTHOe yMHOKeHUIO0. KOMIOHEHTHI nelCTBUM,
CBsI3b MeXIy HUMH. [IpoBepka pesynbrarta apudmerndeckoro neiictus. [lepemecturensHoe u
COYeTaTeJbHOE CBOMCTBA (3aKOHBI) CIOXKEHUS M YMHOXXEHHUS, paclpeiesUTeIbHOE CBOMCTBO
(3aKOH) YMHOKEHHUSI.

Hcnons3oBanue OykB [Uisi 0003HAUYEHHUS HEM3BECTHOIO KOMIIOHEHTA M 3alliCH CBOMCTB
apupMeTUIECKUX JEHCTBUM.

Jlenurenu u KpaTHbIE YMCIA, PA3JIOKEHUE HA MHOXUTENU. [IpocThie U cocTaBHbIE YUCIA.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKOM.

CreneHb C HaTypaJbHbBIM IIOKa3aTeleM. 3aluCh 4YHUCIA B BHUJAE CYMMBI pa3psIHBIX
CJIaraeMbIX.

UucnoBoe BbIpakeHHE. BBIUKMCIIEHHE 3HAYEHWHW YHMCIIOBBIX BBIPDAKEHMM, IOPSIOK
BBINIOJIHEHUS  JelicTBUi.  Mcmonbp30BaHWe TpU  BBIUMUCIEHUAX MEPEMECTUTENIBHOIO U
COYETaTEeNIbHOTO CBOMCTB (3aKOHOB) CJIOKEHUS M YMHOXEHUS, paclpeieMTeIbHOTO CBOICTBa
YMHOKEHUS.

Jpoou

[TpencraBienue o qpoOu Kak crocoOe 3amucH 4acTu BelUYMHbl. OOBIKHOBEHHBIE APOOH.
[TpaBunbHbBIE U HeMpaBUIbHBIE IpoOH. CMerIanHas 1poOk, IPeACTaBIeHNEe CMEIIaHHON JpooH B
BUJIE HENpPaBUJIBHOM JpoOM W BBbIIEICHHE ILEJOM YacTH 4YMciIa U3 HENpPaBWIBHON ApoOu.
N3o0pakenue npobeit ToukaMu Ha YUCIOBOH TIpsiMoii. OCHOBHOE CBOMCTBO Jipodu. CokpailieHre
npo6eit. [IpuBenenue qpodu Kk HOBOMY 3HameHaTelno. CpaBHeHUE IpoOei.

CrnoxeHue U BbIYMTaHUE OpoOel. YMHOXEHHE U JeneHue polel, B3auMHO OOpaTHbBIE
npobu. HaxoxaeHue 4yacTu 1enoro U 1eJIoro 1Mo ero YacTH.

Hecsatnunas 3anuck apodeit. [IpeacraBieHue aecsITHIHON ApOOU B BUE OOBIKHOBEHHOM.
N300parkeHre OeCATUYHBIX ApoOel TOuKaMu Ha 4YUCIoBOM mHpsMoil. CpaBHEHHE AECATUYHBIX
Ipooeii.

Apudmerndeckue IeHCTBUS C JeCATUUHBIME J1po0siMu. OKpyriieHne AeCATUYHBIX Ipo0eii.

Pemenne TekCTOBBIX 32124

Pemtenne TeKCTOBBIX 3a/au apupMETUYECKHM CIocoOOoM. PerieHue joruyeckux 3ajad.
Pemrenune 3amau nepe6OpoM Bcex BO3MOXKHBIX BapHaHTOB. Vcrmonb30BaHue MpH pelIeHny 3a/1au
TaOJIUIL ¥ CXEM.

Pemenue 3anau, cogepxamnx 3aBUCUMOCTH, CBA3BIBAIOIINE BETUYMHBI: CKOPOCTh, BpEMS,
paccTosiHue, IeHa, KOJUYECTBO, CTOMMOCTb. EMHHMIBI M3MEpeHUs: Macchl, 00bEMa, LIEHBI,

paccTosIHUS, BpEMEHU, CKOPOCTU. CBSA3b MEXy €AMHUIIAMU U3MEPEHUS KaXKI0M BETUUNHBL.
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Pemenrie OCHOBHBIX 3a/1a4 Ha JPOOH.

[IpencraBiaeHre NaHHBIX B BUJE TAOIUII, CTOIOYATHIX THATPAMM.

Harasanas reomerpust

Harnsigasie npeacraBienus o GUrypax Ha mjaiocKOCTU: TOYKa, IpsMasi, OTPE30K, Iy, YToJI,
JIOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. Yroi. [IpsMol, ocTpslil, Tynoil U pa3BEPHYTHII
YTJIBI.

JnuHa oTpe3ka, METpUYECKME €AUHULBI JUIMHBL JJIMHA JIOMaHOW, NEPUMETP
MHOTOYTOJIbHUKA. I3MepeHne u mocTpoeHue yriioB ¢ MOMOIIbIO TPAaHCIIOPTHPA.

Harnsignelie npencraBienus o purypax Ha MIOCKOCTUA: MHOTOYTOJIbHUK, MPSMOYTOJIBHUK,
KBaJpaT, TPEYTOJIbHUK, O PaBEHCTBE (UTYD.

N300paxkenue puryp, B TOM 4ncie Ha kiaetdaToil Oymare. [loctpoenue konpurypanuii u3
YacTel MpsMOMN, OKPY>KHOCTH Ha HEJTMHOBAHHOM W KieTdyaTtol Oymare. Mcrnonap30BaHne CBONCTB
CTOPOH U YTJIOB MPSMOYTOJIbHUKA, KBAApaTa.

[Tnomanp npsIMOYroJIbHUKA U MHOTOYTOJIbHUKOB, COCTABJICHHBIX U3 MPSMOYTOJIbHUKOB, B
TOM 4Hcie GUryp, n300paKEHHBIX Ha KileTdaTol Oymare. EAMHUIIBI n3MEpEHUs TUIOMIa IH.

Harnsiguele  mpeicTtaBiieHHMs O — IPOCTPAHCTBEHHBIX — QUrypax:  MNPSMOYTOJIbHBIN
napajuienenunen, KyO0, MHOTOrpaHHUKd. M3o0pakeHue MPOCTEHIINX MHOTOIPAHHUKOB.
Pa3épTku kyba u mapamrenenunena. CosmaHwe MoZeNe MHOTOTpaHHHKOB (W3 Oymarw,
IIPOBOJIOKH, TUIACTUJIMHA U APYTUX MATEPHAIIOB).

O0bEM PAMOYTOIBHOTO Napasuienenunena, Kyoa. Enunuiel usmepenus oobEma.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «<MATEMATHKA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE Ppe3yabTaThl OCBOCHUS IporpamMmbl yudeOHOro kypca «MaTtemaTtuka»
XapaKTepU3yIOTCH:

1) narpuoTnyeckoe BOCIIUTAHUE:

IPOSIBJIGHUEM HHTEpeca K MpOLUIOMY M HACTOALIEMY POCCHUHCKOM MaTeMaTHKH,
LICHHOCTHBIM OTHOIIEHUEM K JOCTH)KEHUSM PpOCCUHCKMX MaTeMaTHKOB M POCCHICKOMN
MaTEMaTUYECKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JIOCTHKEHUH B APYTUX HayKaX M IPUKIAJHBIX
chepax;

2) rpa:kIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TFOTOBHOCTBIO K BBIIOJHEHUIO OOSI3aHHOCTEH TIpakJaHMHA M pealn3aluu ero Ipas,
NPEJCTAaBICHHEM O MAaTEeMAaTHYECKHX OCHOBAaX (DYHKIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBIICHUH, TIPOLEAYP TPaXKTAHCKOTO 00IIecTBa (Hampumep, BBHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3TUYECKUX MPOOJeM, CBSI3aHHBIX C MPAKTHUYECKUM IMPUMEHEHHEM JIOCTHKEHUH
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THYECKUX IIPUHLIUIIOB B ACATEIbHOCTH YUEHOTO;

3) TpyaoBOE BOCIIUTAHME:

YCTAaHOBKOW Ha AaKTHUBHOE y4YacTHE B PEUICHUM MPAKTUYECKUX 3aJlad MaTeMaTH4eCKOU
HalpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEeMaTH4eCKOro oOpa30BaHUs Ha MPOTSHKEHUU Bcel
AKHU3HU Ul YCHEIIHON Npo(ecCHOHAIbHOM AEATENbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHIH,
OCO3HAaHHBIM BBIOOPOM W TIOCTPOCHHWEM HHIMBHIYabHONW TPACKTOPUHM OOpa30BaHUS U
YKU3HEHHBIX IUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIMTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETHYECKOMY BOCIPHATHIO MaTeMaTHYECKHUX
00BEKTOB, 33/1a4, PELICHUH, pacCy>KJIeHUH, yMEHUIO BUJETh MAaTEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpHUEHTAllMe B JIEATENLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayuYHBIX MpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUS 4YeJIOBEKa, MPHUPOAbBI W O0OIIecTBa, NOHWMaHUEM
MaTeMaTUYeCcKOl HayKH Kak c(epbl 4elOBEYECKOW NeATEeNbHOCTH, JTaloB €€ pa3BUTHUS U
3HAYMMOCTH JIJISl Pa3BUTHUS LIMBUIIN3ALlUH, OBJIAJIEHUEM SI3bIKOM MAaTEMAaTHUKU U MaTeMaTH4YECKON
KyJIbTYpOH KakK CpEICTBOM II03HAaHHUS MHUpPA, OBJIAJACHUEM MPOCTEHIIMMHU HABbIKAMU
HCCJIEIOBATENbCKOM 1eATEeIbHOCTH;

6) ¢usnueckoe BocnuTaHMe, (GopMHpPOBaHHMEe  KYJbTYpPbl  310POBbS M
IMOLMOHAIBLHOIO 0JIArONOIy4Yusi:

TOTOBHOCTBbIO NIPUMEHATH MAaTEMaTH4YECKHE 3HAaHUS B MHTEpEcax CBOEro 310pOBbs,
BEJICHUS 3/J0POBOr0 00pasa KU3HU (30pOBOE MUTaHUE, COATAaHCUPOBAHHBIN PEKUM 3aHATUN U
OTJIIbIXa, peryispHas (Qusuyeckass aKTUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
IPU3HAHUEM CBOETO MPaBa Ha OMIMOKY M TAKOTO 5Ke MpaBa JIPyroro 4eiaoBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpUEHTalle Ha MpUMEHEHHEe MaTeMaTHYeCKHX 3HAHUM JUIs pellleHus 3ajad B o0iactu
COXPAHHOCTH OKpYXalollel cpefbl, MIaHUPOBAaHUS IOCTYNKOB M OLEHKH HMX BO3MOXKHBIX
MOCJEACTBUM Ui OKpY>KaroIlel Cpesbl, 0CO3HAHHEM IJI00AJILHOTO XapakTepa 3KOJIOTMYECKHX
npo0JeM U MyTel uxX pereHus;
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8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSM COLUAJIbHON U IPUPOIHOI Cpe/bl:

TOTOBHOCTHHO K IIGIZCTBPISIM B YCJIOBHUAX HGOHpGI[CJIéHHOCTI/I, IOBBIICHUIO YPOBHA cBOCH
KOMIICTCHTHOCTH 4Y€PC3 MPAKTUUCCKYIO ACATCIBHOCTh, B TOM YHUCJIC YMCHUC YUUTLCA Yy APYIrux
Jt0Jiel, mpuoOpeTaTh B COBMECTHOW NEATEIbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTUX;

HE0O0XOIMMOCTBIO B ()OPMHUPOBAHNN HOBBIX 3HAHHI, B TOM 4Yucie (GOPMYIHPOBATH UICH,
IIOHATHUS, TUIIOTC3bI 06 o0OBeKTax u SABJICHUAX, B TOM YHCJIC PAaHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMi0, BOCIPHUHMMATH CTPECCOBYIO
CUTYalLlMI0 KaK BBI30B, TPEOYIOLIUMH KOHTPMEp, KOPPEKTUPOBATh IPUHUMAEMBIE PELICHUS U
neicTBus, GOpPMYIHPOBATh U OLIEHUBATH PUCKH U TOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATDI

ITo3HaBaTebHbIE YHUBEPCAJbHBIC yqeﬁmﬂe JeHCcTBUA

Ba3oBble 1oruyeckue aeicTBUA:

® BBUIBJISATh M XapaKTepU30BaTh CYLIECTBEHHbIE NMPU3HAKU MaTEMAaTUYECKHX OOBEKTOB,
HNOHATUHM, OTHOLICHUH MEXAYy NOHATHSIMH, (OPMYJIMPOBaTH ONpEAEICHUS IOHATHIH,
yCTaHaBJIMBATh CYIIECTBEHHBIN NPU3HAK KilacCU(UKALMU, OCHOBAHUS JJIs 0000ILEHUs U
CpaBHEHMsI, KpUTEPHH ITPOBOIUMOTO aHAIN3a,;

® BOCIPUHHUMATH, (POpPMYyIHUpOBaTH M NPeOOPa3OBHIBATH CYXKACHUS: YTBEPIUTEIbHBIC H
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U 00INE, YCIOBHEIC,

® BBUIIBIISITh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTHUBOpEUns B (pakrax,
JAHHBIX, HAONIONEHUSIX M YTBEPXKACHUSIX, NpearaTh KPUTEPUH IS BBISBICHHS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JenaTh BBIBOJBI C UCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JAE€TYKTUBHBIX M WHAYKTHUBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUEHUH 110 aHaJIOTHH;

e pa30bupath JOKa3aTeIbCTBA MATEMATUUYECKUX YTBEPKACHUHN (TpsMBIE U OT MPOTUBHOIO),
IPOBOJUTH CaMOCTOATEIbHO HECIOXKHBIE JI0Ka3aTeNbCTBA MaTeMaTH4YeCKHX (DaKTOB,
BBICTPAaNWBaTh apryMEHTALMIO, MPUBOIUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBHIBATH
COOCTBEHHBIE PACCYKACHUS;

e BbIOMpaTh cnoco0 penieHus ydeOHOW 3anadyu (CpaBHUBATh HECKOJBKO BapHaHTOB
peteHusi, BEIOMpaTh Hanbosee MOIXOMANINA C YYETOM CaMOCTOSTEIEHO BBIIEIEHHBIX
KpUTEPUEB).

ba3oBble uccienoBarebCKue 1eHCTBHA:

® UCMOJB30BAaTh  BOMPOCHI  KaK  HCCIEAOBATENLCKUN  MHCTPYMEHT  IO3HaHUS,
(dbopMyIMpOBaTH BONPOCH], (PUKCUPYIOIIHE MTPOTUBOPEUHE, IPOOIeMy, CaMOCTOSITEIHHO
yCTaHaBJIMBAaTh UCKOMOE M JaHHOE, (OPMHPOBATH T'MIIOTE3Y, apryMEHTHPOBATH CBOIO
TIO3HIINIO, MHECHUE;

® TMPOBOJIUTH IO CAMOCTOSTENHFHO COCTABICHHOMY IUIAaHY HECIOXKHBIH JKCIIEPHMEHT,
HEOOJIbIIOE UCCIIEIOBAHME [0 YCTAHOBJIEHHIO OCOOEHHOCTEM MaTeMaTu4yecKoro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXYy COOOM;

e camocToATeNbHO  (opMynupoBaTh 0000LIEHHMS W BBIBOJBI IO  pe3yjibTaTam
NPOBEIEHHOTO HAOMIOEHUs, UCCIEIOBaHUs, OLEHUBATH JIOCTOBEPHOCThH IOJyUYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 000OILICHHMIA;



IMPOTrHO3UPOBATH BO3MOKHOEC PA3BUTHUC IMPONECCA, 4 TAKKC BbIABUI'aTh MPCAIIOJIOKCHUA
0 €TI0 Pa3BUTHH B HOBBLIX YCJIOBUAX.

Paborta ¢ nnopmanmeii:

BBISIBIISITH HEJOCTATOYHOCTD U M30BITOYHOCTH HH(POPMALIUH, TaHHBIX, HEOOXOIUMBIX IS
pelIeHNs 3a1a4H;

BBIOMPATh, AHAIM3UPOBATH, CHUCTEMATHU3UPOBATh M MHTEPIPETUPOBATH WH(POPMAIIHIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

BBIOMpAaTh (OpMy MpeACTaBIeHUS WH(POPMAIMH U WILIIOCTPUPOBATH pellaeMble 3a/1a4u
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIMSIMU;

OLIEHUBATh HAAEKHOCTh MH(OPMALUKM 10 KPUTEPUSAM, MPEJUIOKEHHBIM yYUTEIeM WU
c(OpMYIHPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

BOCIIPUHUMATh U (DOPMYyITUPOBATh CYXJICHUS B COOTBETCTBHH C YCJIOBUSMHU U LEISIMH
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIP@KATh CBOK TOYKY 3pPEHHsSI B YCTHBIX H
MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY PEUICHHS 3a]la4i, KOMMEHTHPOBATh
MOJTy9YCHHBIN PE3yJIbTaT;

B X0JIe 0OCYKIEHUS 3a7aBaTh BOMPOCH! MO CYIIECTBY 00CYKIaeMOW TEMBbI, MPOOICMBI,
perraeMoii 3a1auu, BEICKA3bIBATh HJICH, HAIICJICHHBIC HA TIOUCK PEIICHUS, COTIOCTABIATh
CBOM CYXJICHUS C CYXKIICHUSIMH JPyTUX YYaCTHUKOB qUaiiora, 0OHApyKUBaTh pa3jiHyue
U CXOJICTBO TMO3WIMHA, B KOPPEKTHOH ¢opme (HOpMYyIHUpOBATh pPa3HOIIACUS, CBOH
BO3PaKCHUS;

MPEJICTABISITh PE3yIbTAThl PEIICHUS 33J]a4M, SKCIICPUMEHTA, UCCIICIOBAHUS, MPOCKTA,
CaMOCTOSITENILHO BBIOMpATh (opMar BBICTYIUICHHS C yYETOM 3a7ad TPE3CHTANUN H
0COOEHHOCTEHN ayAUTOPHH;

MOHUMATh U MCIOIH30BaTh MPEUMYIIIECTBA KOMaHTHOW M MHAUBHUIYAIbHON pabOTHI MpH
pelIeHNH yIeOHBIX MATEMaTHICCKHIX 33]1aY;

MPUHUMATH IIeJIb COBMECTHOM AESITeNbHOCTH, MIAHHUPOBATh OPTraHU3AIMI0 COBMECTHOM
paboThI, pacrpeesaTh BHIBI paboT, JOrOBapUBATLCS, 0OCYXIaTh TPOIECC U PE3yIbTaT
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIOCH;

y4acTBOBATh B IPYMIOBBIX (hopmax paboTsl (00Cyk1eHus1, 0OMEH MHEHUSMHU, MO3TOBBIE
HITYPMBI U IPYTHE), BHIIOTHATH CBOIO YacTh paOOTHI M KOOPJUHUPOBATH CBOM JCHCTBUA
C JIPYTUMU WICHAMHU KOMAaHJIbI, OICHUBATh Ka4eCTBO CBOETO BKJIaJa B OOIIUH TPOIYKT
0 KpUTEPHSIM, CHOPMYITHPOBAHHBIM YIACTHUKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIC yHUBepcaJbHbIe y4eOHbIe 1eiiCTBHSA

Camoopranuzanus:

CaMOCTOSITENIbHO COCTABJISATh IIJIaH, AJITOPUTM pEIIeHUs 3aJaud (WIK €ro YacTh),
BbIOMpaTh CHoco0 pemeHus ¢ Y4ETOM HMEIOLUXCS PEecypcoB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yu€ToM
HOBOH MH(OpMAIHH.

CﬂMOKOHTpOJ’Ib, IMOLMOHANbHbII HHTEJJIEKT:

BJIaACTh criocodoamMu CaMOIIPOBECPKH, CAMOKOHTPOJIA HIpoHecCa U pe3ylibTaTa PCIICHUA
MaTeMaTH4eCKOM 3aga4u,



® TIpenBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYThH NPH PEUICHUH 3aJadl, BHOCHTH
KOPPEKTHUBHI B JEATEIFHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, HAWJCHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OIICHUWBATh COOTBETCTBUE PE3YJbTaTa JCSITEIBHOCTH IOCTABICHHON LEJIU U YCIOBUSM,
OOBSICHATH MPUYUHBI JOCTHXKEHHS MIIM HEJOCTHIKCHHUS 1IEJIH, HAXOAUTh OIIUOKY, JaBaTh
OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbBI

K koHiy oOyuenuss B 5 kJacce oOydarouuiicsd IHOJYYUT CIEIYyIOIUE IMPEIMETHbIC
pE3yJIbTaThI:

Yuciia ¥ BbIYMCICHHSA

[ToHnMaTh ¥ MPaBWIBHO YHNOTPEOIATh TEPMUHBI, CB3aHHBIC C HATYPaJbHBIMH YHCIIAMH,
OOBIKHOBEHHBIMH U JAECATUUHBIMU APOOSMHU.

CpaBHUBaATh U YNOPSIOYMBATE HATYpaJIbHBIE YNCIA, CPABHUBATH B IIPOCTEHIIMX CIIydasx
OOBIKHOBEHHbIE APOOU, AECATUYHBIE APOOH.

COOTHOCUTh TOYKY Ha KOOPJAMHATHOW (YHMCIIOBOW) HpPSIMOM C COOTBETCTBYIOIIMM €U
YHCIIOM M N300pakaTh HaTypalibHbIE YHCIIA TOUKAMU Ha KOOPIAMHATHOM (UHMCIIOBOM) MPSAMOH.

BeinonuATe apudmerndyeckue AEHCTBHUS C HATYpaJbHBIMU YHMCIAMH, C OOBIKHOBEHHBIMHU
IpoOSMHU B IPOCTEHIINX CITydasx.

BhInonHATE TPOBEPKY, MPUKUIKY PE3YJIbTaTa BEIYUCICHUM.

OKpyriasaTh HaTypaJIbHBIEC YHCIIA.

Pelenue TeKCTOBBIX 32424

Pemats TekcToBbIE 3aJaUM apUPMETUUECKUM CIIOCOOOM U C IOMOIIBI0 OPraHU30BaHHOIO
KOHEYHOTr o niepebopa BCceX BO3MOKHBIX BAPUAHTOB.

Pemars 3amaum, coxepskaniye 3aBUCMMOCTH, CBSI3bIBAIOIINE BEJIMYMHBL: CKOPOCTh, BPEMH,
paccTosiHuE, 11eHa, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKueE 3alIUCH, CXEMBI, TA0IHIIbI, 0003HAUYEHUS IIPU PEILICHUH 3ajau.

[Tonb30BaThCs OCHOBHBIMM €AMHMIIAMUA U3MEPEHMSI: LIEHBI, MacChl, PACCTOSHUS, BPEMEHH,
CKOPOCTH, BBIPA)KaTh OJIHU €IMHHULIbI BEIMYMHBI UEPE3 APYyTHUE.

N3BnekaTb, aHaTU3UPOBaTh, OLIEHUBATh WH(OpPMAIMIO, TPEACTABICHHYIO B Tabiulle, Ha
CTONOYaTON JaUarpamMme, WHTEPIPETHUPOBATH MPEACTAaBIECHHBIE AaHHbBIE, WCIIOJIb30BaTh JaHHbIE
IIPU pEIIeHUH 3ajay.

Harasinnas reomerpus

ITonp30BaTbcs TIEOMETPUUECKMMHU MMOHATHSMM: TOYKa, MpsMas, OTPE30K, Jyd, YTroJ,
MHOTOYT'OJIbHUK, OKPYKHOCTb, KPYT.

[TpuBoauTE MpUMEPHl OOBEKTOB OKPYXKAIOUIETO MHpa, HUMEILUX (opMy H3yUYEeHHBIX
reoMeTpu4ecKux (uryp.

Hcnonp30BaTh TEPMHUHOJOTHIO, CBSI3aHHYK0 C yIVIAaMU: BEpLIMHA, CTOPOHA, C
MHOTOYI'OJIbHUKAaMU: yTOJI, BEPIINHA, CTOPOHA, IMAroHallb, C OKPYKHOCTBIO: PanyC, JTUAMETP,
LEHT.

N300paxarh M3yuyeHHbIE TeoMeTpuyecKkue GUIrypbl Ha HETMHOBAHHOM M KJIETYaTOU
Oymare C MOMOIIBIO HUPKYJIS U JTUHEHKH.



HaxonnuTe OIuHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHHEM C IOMOIIBIO JIMHEWKH,
CTPOUTH OTPE3KU 3aJaHHOW JUIMHBI; CTPOUTH OKPYKHOCTb 33JaHHOTO pajanyca.

Hcnonp30BaTh CBOMCTBA CTOPOH U YIJIOB NMPSAMOYIOJIbHUKA, KBaJpaTa sl UX IOCTPOCHHUS,
BBIYMCIICHUS IUIOLIA/IM U [IEPUMETpA.

BbruncnsaTe nepuMeTp U IIIomaAb KBajapaTa, NpsMOYTOIbHHUKA, (GUTYp, COCTABICHHBIX U3
NpSMOYTOJIBHUKOB, B TOM 4Hcie (GUryp, n300pak€HHBIX Ha KJIETYaTON Oymare.

[Tonb30BaTbCs OCHOBHBIMH METPUYECKMMH EAMHHUIIAMM W3MEPEHMs JUIMHBI, IUIOIIA[IH;
BBIPAXKATh OJHU €AVHULBI BEINUYMHBI Uepe3 IpyTrHe.

Pacno3naBath mapamienenunes, KyO, MCIONb30BaTh TEPMUHOJIOTHIO: BepUIMHA, pedpo,
rpaHb, U3MEPEHHUs, HAXOJUTh U3MEPEHUS MMapajuiesenumeaa, Kyoa.

Boruncnare 00béM KyOa, mapaiienenunena mo 3aJaHHbIM HU3MEPEHUsM, MOJIb30BAThCS
eMHUIIAMU U3MEpEeHUst 00bEMa.

Pemate HecnoxHbIE 3a7a4d Ha U3MEPEHHE T'€OMETPUYECKUX BEIUYMH B MPAKTHUYECKUX
CUTYaLUsX.
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TEMATHYECKOE INTAHUPOBAHMUE

5 KJIACC
N HanmenoBan KoanuyecTBo yacoB DJIeKTPOHHbIE
" | We pa3mesioB H (undpoBbie)
n/ Becer Kourpoabn = IIpakTHueck
TeM o0pa3oBaTe/ibHbIE
I 0 ble padoThbI ue padboTbl
NMPorpamMmbl pecypchbl
Harypasbnsie
qHycIa. bu6mmoreka [JOK
JleiicTBus C 43 1 https://m.edsoo.ru/7f41
HaTypaJbHBIMU 3lce
YUCIIAMH
H
r;l;ZTH;: bubmuoreka [JOK
prit 12 2 https://m.edsoo.ru/7f41
JIuHuu Ha
3lce
MIJIOCKOCTH
bu6mmoreka [IOK
06
. B?;:BGHHH 48 1 https://m.edsoo.ru/7f41
a3 3lce
Harmsguas
eOMETDHA bu6mmoreka [IOK
P 10 1 https://m.edsoo.ru/7f41
MHoroyrossH
31ce
UKH
(S —. bu6mmoreka [IOK
o6 38 1 https://m.edsoo.ru/7f41
ap 31ce
Harnsnnas
reoMeTpus. bubnunoreka [JOK
Tenan 9 1 https://m.edsoo.ru/7f41
burypsi B 31ce
MIPOCTPAHCTBE
HoBToperie 1 bubnmuoreka [JOK
o606 1:; . 10 1 https://m.edsoo.ru/7f41
HU
B 31ce
OBIIEE
KOJIMYECTBO
YACOB IIO 170 4 4
ITPOI'PAMME
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