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IlosicHuTeILHAS 3aMUCKA

[IpuopureTHBIMH LENIAMU 00YYEHUSI MaTeMaTHKe B 6 Ki1accax sIBISIOTCS:

e mpoAobKeHHEe (HOPMUPOBAHHMS OCHOBHBIX MAaTEMaTHMYECKHX TOHATHH  (4HCIO,
BEJIMYMHA, TeoMeTpuueckas ¢Qurypa), oOecrneunBaronux MPEEMCTBEHHOCTh H
MEPCIEKTUBHOCTh MaTEMATHUECKOI0 00pa30oBaHMsI 00y4aroIUXCsl;

® Da3BUTHE WHTEIUICKTYaJbHBIX M  TBOPYECKHX CIIOCOOHOCTEH  OOydarommxcs,
[I03HABATEIbHON AKTUBHOCTH, MCCIEA0BATEIbCKUX YMEHHM, MHTEpeca K HM3y4EHUIO
MaTeMaTHKU;

® T0JBeJCHNE O0YJAIONINXCS HA JOCTYITHOM JUIs HUX YPOBHE K OCO3HAHHIO B3aMMOCBSI3U
MaTeMaTHKU U OKPYXKAIOIIEro MUpa;

e (QopmupoBaHue - QyHKIMOHAJIBHONW  MaTeMaTHYECKOM  TIpaMOTHOCTU:  yMEHUS
pacrno3HaBaThb MaTeMaTH4YeCKHE€ OOBEKThl B pEAbHBIX JKU3HEHHBIX CHUTYyalHsX,
MPUMEHSITh OCBOEHHBIE YMEHMsI JJIsl PEIleHUs NPaKTUKO-OPUEHTUPOBAHHBIX 3ajad,
HMHTEPIPETUPOBATh TOJYYEHHbIE pE3YylIbTaThl U OLIEHUWBATh HX Ha COOTBETCTBUE
MPAKTUYECKOW CUTYyaIUH.

OcHOBHbBIE JTUHUM COJEP)KaHUS Kypca MaTeMaTHKu B 6 kiaccax — apudmernyeckas H
reoMeTpuueckas, KOTOpble pa3BUBAIOTCS MapajlieIbHO, KaX/aas B COOTBETCTBUHM C COOCTBEHHOM
JIOTUKOM, OJIHAKO, HE HE3aBHCHMO OJHA OT JIPyrod, a B TECHOM KOHTaKT€ M B3aWMOJCHCTBUU.
Taxxke B Kypce MaTeMaTUKH MPOUCXOJUT 3HAKOMCTBO C 3JIEMEHTAMM alreOpbl U ONUCATENbHON
CTaTUCTHUKH.

N3ydenue apudmeTrueckoro Marepuaia HauMHAETCS CO CHUCTEMAaTH3allMM U Pa3BUTHS
3HAHMM O HATYpaJbHBIX YHUCIaX, MOJYyYEHHBIX Ha yYpOBHE HAYaJbHOTO OO0IIEro oOpa3oBaHUA.
[Ipy 53TOM COBEpIICHCTBOBAHUE BBIYUCIUTEILHOW TEXHUKM U (opMHpOBaHHE HOBBIX
TEOPETUYECKUX 3HAHUNA COUYETAEeTCS C PA3BUTHEM BBIYMCIUTENBHON KYyJIbTYphl, B YACTHOCTH C
oOyueHueM MpoCTEeUIINM NpuéMaM MPUKUIKUA U OLEHKU pe3ysbTaTOB BbIUMCICHUH. M3ydeHue
HaTypaJIbHBIX YHCEI MPOJ0JiKaeTcs B 6 Kacce 3HAKOMCTBOM € HadyaJbHBIMU MOHSTUSIMU TEOPUU
JeTMMOCTH.

K 6 «xmaccy oTHec€H BTOpOH JTam B M3y4eHUW JApOOEH, TJe MPOUCXOIUT
COBEpIICHCTBOBAHWE HABBIKOB CpaBHEHUs U MpeoOpa3zoBaHusi ApoOed, OCBOCHHE HOBBIX
BBIYHCIUTENBHBIX QJITOPUTMOB, OTTaYMBAaHHE TEXHUKH BBIYMCICHUH, B TOM 4YHCIE 3HA4YCHUUN
BBIPKEHUH, COJIEpKalMX U OOBIKHOBEHHbBIC, W JECATHUHBbIE APOOH, YCTaHOBIIEHUE CBs3eil
MEXJy HHMH, PacCMOTpEeHHE MNpuEéMOB pelieHHsl 3aaad Ha Jpodu. B Hauvane 6 kimacca
MIPOUCXOUT 3HAKOMCTBO C MOHSATHUEM MPOIICHTA.

Oco0OeHHOCTBIO M3YyUEHUS TMOJIOKHUTEIBHBIX W OTPUIATENILHBIX UYUCEN SBISIETCA TO, YTO
OHH TaKXe MOTYT pacCMaTpHUBAThCS B HECKOJBKO 3TanoB. B 6 kiacce B Hayase U3y4eHUs TEMBI
«[lonoxxutenbHple U OTPHUIATENBLHBIE YKCIIa» BbiAeNseTcs noareMa «llenble uncna», B paMkax
KOTOpPOM 3HAaKOMCTBO C OTPULATEIbHBIMU YHCIAMU MU JEHUCTBUSMH C TOJOXHUTEIbHBIMU U
OTPULATEIBHBIMY YHCIAMU ITPOUCXOJUT HA OCHOBE COJIEPIKATENBHOTO MOAX0A. DTO MO3BOJISAET
Ha JIOCTYIIHOM YpOBHE IO3HAKOMUTh OOYyYarOIIMXCS HPAaKTHMYECKH CO BCEMH OCHOBHBIMH
MOHATHAMH TEMbI, B TOM YHCII€ U C MpaBUIAMU 3HAKOB MPH BBIMOJIHEHUU apUPMETHUECKUX
nevictBuil. M3yueHne palMOHAIbHBIX YHCEN HA 3TOM HE 3aKOHYMTCS, a OyJaeT MpOJOJKEHO B
Kypce anredpsl 7 Kiacca.

[Ipu 0OGydeHun pemeHnIo TEKCTOBBIX 3a/1ad B 6 Kilaccax UCHOJb3YIOTCS apu(MeTnieckue
npuémsl pemieHus. [Ipu oTpaboTKe BBIUMCIMTENHHBIX HABBIKOB B 6 KiIaccax pacCcMaTpUBAIOTCS
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TEKCTOBBIE 3a7[a4Ml CICAYIOIINX BUJOB: 33/1a4M HA JIBI)KCHUE, HA YaCTH, HA MOKYIKU, Ha paboTy
U TPOU3BOJAUTEIBHOCTh, HAa NPOLEHTHl, HAa OTHOLIEHHA U mponopuuu. OOydaromuecs
3HAKOMSATCS C MPUEMaMU pelIeHHs 3aa4d nepeObopoM BO3MOXKHBIX BapUaHTOB, ydaTcs paboTaTh
¢ uH(opMmaImeii, mpeacTaBIeHHON B GopMe TAaOIHIl WIIA AUATPAMM.

B mporpamme yweOHOro mnpemmera «MaremaTuka» NPEAYCMOTPEHO (OPMHPOBAHUE
MIPOIEAEBTUUECKUX alredpanyeckux IpeacTaBieHuil. bykBa kak cMMBOJI HEKOTOPOIO uducia B
3aBUCHUMOCTH OT MAaT€MaTH4YE€CKOIO0 KOHTEKCTa BBOJUTCS MOCTENEHHO. bykBeHHas cMMBOJIMKA
IIMPOKO HCIIOJIB3YETCSl TMPEXKIE BCErO JUISl 3alMCH OOIIMX YTBEPXKICHUH W TPEUIOKEHUH,
(dopMyI, B YaCTHOCTHU ISl BBIYMCICHHUS T€OMETPUIECKUAX BEIMYMH, B KAUECTBE «3aMECTUTEISD
qucia.

B nporpamme ydyebHoro npenMera «MaremaTuka» MpeACTaBlieHA HarJsggHas T€OMEeTpHUs,
HampaBJICHHass Ha pa3BUTHE OOpPA3HOTO MBIIIEHUS, MPOCTPAHCTBEHHOIO BOOOpaXKEHUS,
M300pa3UTENbHBIX yMEHUH. OTO B@KHBII 3Tall B H3YYEHUM TEOMETPUH, KOTOPBIN
OCYILIECTBJISIETCSI HA HAIJISIAHO-TIPAaKTUYECKOM YpPOBHE, ONMPAETCSl Ha HArJIsIIHO-00pa3Hoe
MbIIIJIEeHHEe oO0ydaromuxcs. bonpmas posib OTBOAMTCS NMPAKTUYECKOW NESATENBHOCTH, OIBITY,
AKCIIEPUMEHTY, MOJeIHpoBaHni0. OOydaroniuecss 3HaKOMSTCS C TEOMETPUUYECKUMH (UTypamMu
Ha MJIOCKOCTHU U B NMPOCTPAHCTBE, C UX MPOCTEHIINMU KOHMUTYpaLUSIMH, y4aTcs U300paxkaTb UX
Ha HEJIMHOBAHHOMW M KJIETUATOW Oymare, paccCMaTpHBAIOT MX MPOCTEHIIME cBOiCcTBA. B mporiecce
W3YYEHHUS HaTJJHOW T€OMETpUN 3HAHUS, MOJIydeHHbIe OOy4JaloNIMMUC Ha YPOBHE HAYaJIbHOTO
oOuiero o6pa3oBaHusl, CUCTEMATU3UPYIOTCS U PACILIUPSIIOTCS.

CornacHo yueOHOMY MUIaHy B 6 Kjaccax H3ydaeTcsi HMHTETPUPOBAHHBIA MpeaMeT
«MaremaTHKa», KOTOPBIM BKIIIOYaeT apupMETHUECKU MaTepuaia U HarjsgHyl0 TeOMEeTpHUIo, a
TaK)Ke MPOINEeAeBTHUECKUE CBEICHHS M3 alreOpbl, 3JIEMEHTHI JOTHMKU W Haydaja ONMUcaTeNIbHOM
CTaTUCTUKH.

Cormacio ydyeObHomy miany MOVY «HoBokpbIMcKas IIKOJa» Ha H3ydeHHE Y4eOHOTO

npeameta «Matematuka» B 6 kiacce otBoautcst 170 yacoB (5 4acoB B HEJEIIO).



Conepxxanue y4eOHOro npeamera

HartypajabHble uncia

Apudpmernueckue AEHCTBHS C MHOTO3HAYHBIMU HATypaJIbHBIMHU 4YHCIaMH. YuCIIOBBIE
BBIPQKCHHUS, TOPSIIOK JCHCTBHIA, MCIOJIb30BaHUE CKOOOK. Vcmosip3oBaHnEe NpU BBIYHCICHUSIX
[IEPEMECTUTEIBHOIO U COYETATEIHLHOIO CBOMCTB CIOXKEHUS U YMHOXKEHUS, PaclpeaeIuTeIbHOTO
cBolicTBa yMHOKeHUsA. OKpyIJIeHUE HaTypajJbHBIX YHCEN.

Jenutenu u KpaTHbIE YHUCIIA, HAUOOJBIIMK OOMIMI JEIUTEeNh U HaWMEHbIee oOIiee
KpaTHoe. JlenuMoCTh CyMMBbI U IIPOU3BEACHUS. JleneHne ¢ 0cTaTKoOM.

JApodu

OObIKHOBEHHAsi ApoOb, OCHOBHOE CBOMCTBO JIpoOH, cokpaileHue apoOei. CpaBHeHHE U
yrnopsijounBanue apooeil. Pemienue 3amad Ha HaX0KJI€HUE YACTH OT LI€JIOT0 U LEJNOro IO €ro
gacTu. [[poOHOE YHCiIO Kak pe3yiabTaT neieHus. [IpencraBineHue necaTUYHON ApoOU B BHUJEC
OOBIKHOBEHHON JIpoOM M BO3MOXKHOCTb NPEJCTABICHUS OOBIKHOBEHHON JpoOu B BHUJE
necsiTuyHOM. JlecaTuuHble qpodu M MeTpuueckas cucrema mep. Apudmernyeckue AEHCTBUS U
YHCJIOBBIE BHIPAYKEHUS C OOBIKHOBEHHBIMH U JECSITUYHBIMU JPOOSIMH.

OtHomenue. JleneHue B JaHHOM OTHoueHUH. Macmtad, nponopuus. [Ipumenenue
MIPONOPLUI ITPU PEIIEHNH 3a/1a4.

[TonsiTe npoueHTta. Beiuncienne mpoueHTa OT BEJIMYMHBI U BEIUUYUHBI 110 €€ MPOLIEHTY.
BripakeHue mpoueHTOB JAecATUYHBIMU ApoOsMu. Pemenue 3amad Ha mpoueHThl. BolpakeHue
OTHOIIECHUSI BETUYMH B MTPOLIEHTAX.

IHonoxuTEIbHBIE M OTPULIATEIbHBIC YHCJIA

[lonoxwurenpHple ©  oTpunarenpHele  uucia. Llenpie uumcna. Moayns  ywcna,
reoMeTpuueckas HHTepHpeTanus Monayias uyucia. M3o0paxeHue uucel Ha KOOPIUHATHOMN
npssiMmoii. YwmcioBeie mnpomexyTku. CpaBHeHHMe uucen. ApudMETHYECKHE JCHCTBUS C
MTOJIOKUTEIBHBIMU U OTPULIATEIBHBIMH YHCIAMHU.

[IpsiMoyronpHas cucremMa KOOPAMHAT Ha IJIOCKOCTH. KOOpIMHATBI TOUKM HA IUIOCKOCTH,
abcuucca u opaunara. [loctpoenue Touek u GuUryp Ha KOOPIAMHATHON MIIOCKOCTH.

BbykBeHHbIE BbIpa:KeHUSI

[Ipumenenne OyKB IS 3aITUCH MaTEMaTUYECKUX BBIpKCHUN U TpemiokeHuil. CBoiicTBa
apudmernyeckux AercTBU. BykBeHHbIE BBIpAKEHHUS W YHUCIIOBBIE MOJCTAHOBKU. ByKBeHHBIE
PaBEHCTBA, HAXOXK/IEHHWE HEU3BECTHOTO KOoMIOHeHTa. Dopmynbl, (Gopmynbl mHepuMmeTrpa u
TUIOLIAIM MPSMOYTOJIbHUKA, KBaJpaTa, 00bEMa mapaienenumnena u Kyoa.

Penrenune TeKCcTOBLIX 32424

Pemenne TekcToBBIX 3amau apudmeruyeckuM crnocobom. PemieHue nmoruyeckux 3ajau.
Pemenue 3a1au nepe6opoM Bcex BO3MOKHBIX BAPUAHTOB.

Pewrenue 3amay, coaepxammx 3aBUCUMOCTH, CBSA3bIBAIOLIUX BEIUYUHBL: CKOPOCTb, BPEMS,
paccrosiHue, IIeHa, KOJWYECTBO, CTOUMOCTb, MPOU3BOAUTEIBHOCTh, BpeMs, OO0BEM pabOTHI.
EnvHunbl M3MepeHusi: Macchl, CTOMMOCTH, PAacCTOSHUS, BPEMEHH, CKOPOCTH. CBA3b Mexnay
€IMHNALIAMU U3MEPEHUS Ka)K10M BEJIMUHMHBI.

Pemenune 3amad, CBA3aHHBIX C OTHOLIEHWEM, IPONOPLUUOHAIBHOCTBIO BEIUYMH,
MIPOLIEHTAMU; pellleHue OCHOBHBIX 3a/1a4 Ha IpOOH U TPOLIEHTHI.

OmneHka M MPHUKHUJIKA, OKpyIJIeHUe pesyabTarta. CocTaBieHHe OYKBEHHBIX BBIpOKEHHH 110
YCIIOBUIO 3aJ1a4H.

[IpencraBneHne AaHHBIX C MOMOIIBIO Tabmuu M auarpamm. CrosiduaTble AUArpaMMBbI:
YTEHHE U NIOCTpoeHue. UTeHne KpyroBbIX AUarpaMM.



Harnsanas reomerpusi

Harnsaneie npencraBineHus o purypax Ha INIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd, YToJl,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYT OJIbHUK, TPEYTOJIbHUK, OKPY)KHOCTb, KPYT.

B3aumHoe pacrosio)keHHe [BYX MpSMBIX Ha IIJIOCKOCTH, IIapajulelbHbIE IpSMBIE,
NEpIEeHIUKYIIApHbIE NpsiMble. MI3MepeHne paccTOSHUM: MEXAy JBYMS TOYKaMH, OT TOYKU [0
MPsIMOM, JJIMHA MapUIpyTa Ha KBaJpaTHON CETKe.

W3mepenue u MocTpoeHHE YIJIOB € IMOMOLIBIO TpaHCIOPTUpa. Buasl TpeyrosbHUKOB:
OCTpPOYTOJIbHBIM, HPSIMOYI'OJIbHBIM, TYNOYrOJIbHBIN, pPaBHOOEIPEHHBIN, PaBHOCTOPOHHUI.
YeTbIpEXYTroJbHUK, IPUMEPBI YETHIPEXYTOJIbHUKOB. [IpsAMOYronbHUK, KBaJpaT: UCIOJIb30BAHUE
CBOWCTB CTOpOH, YTJIOB, AuaroHaineil. M3o0paxxeHne reoMmerpuyeckux (puryp Ha HETMHOBAHHOMN
Oymare c HCIOJNb30BaHUEM LMPKYJs, JUHEHKH, YrojpbHUKa, TpaHcrnoptupa. [loctpoenus Ha
KJIeT4aToil Oymare.

[Tepumerp MHOTOyroapHuKa. [loHATHE TUIOIIaAM GUTYpPBI, €AUHULIBI U3MEPEHUS MIIOLIA/IH.
[Ipubmmk€éHHoe wu3MepeHue IUomand @uryp, B TOM UHCI€ Ha KBaJpaTHON CeTKe.
[TpuOnmxkEHHOE U3MEpPEHNE JUIMHBI OKPYKHOCTH, IJIOIIAN KpYyTa.

CuMMeTpus: IIeHTpalbHasl, OceBasi U 3epKajibHasi CAMMETPUU.

[TocTpoeHne cuMMETPUUHBIX QUTYP.

Harnsanuele npeactaBieHuss O NPOCTPAHCTBEHHBIX (GUIypax: mapajuienenunesn, Kyo,
npu3Ma, nupaMua, KOHyC, HIUIUHAP, map U cepa. M300pakeHue npocTpaHCTBEHHBIX QUTYP.
[Ipumepbl  pa3BEPTOK MHOTOTPaHHUKOB, LWIMHApa UM KoHyca. Co3manue Mopenei
MIPOCTPAHCTBEHHBIX (Uryp (13 Oymaru, MpoBOJIOKH, IJIACTUIIMHA U IPYTUX MaTepUaoB).

[Tonatue oOvEMa, enuHUIIBI U3MEpeHHUsT 00béMa. OOBEM TIPSMOYTOJIBHOTO TapaljiesenuIea,
KyOa.



H.]'IaHl/IpyeMble pe3yJbTaTbl 0OCBOCHUA yqeﬁnoro nmpeamMera

JIn4HOCTHBIE pe3yJIbTAaThl OCBOCHHUS MPOrpaMMbl ydeOHOro mpeamera «MaremaTHKa»
XapaKTePU3YIOTCA:

1) naTpuoTHYECKOE BOCIIUTAHME:

MPOSIBICHUEM MHTEpeca K TMPONUIOMY U HACTOSIIEMY POCCHHUCKOM MaTeMaTHKH,
LIEHHOCTHBIM OTHOILICHHEM K JIOCTHKCHHUSIM POCCHUHUCKMX MATEMaTUKOB M POCCUHCKOMN
MAaTEeMaTHYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTIKCHUM B APYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:kaaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITOJHEHUIO OOSI3aHHOCTEH TpakJaHWMHA U peau3allid ero Ipas.,
MPEACTABICHUEM O MAaTeMAaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHHS PaA3IMYHBIX CTPYKTYP,
SIBJICHUH, MPOTEAYP TPaxIAAHCKOTO oOIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXJICHHIO ATHYECKUX IMPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JO0CTHKEHUN
HayKH, 0CO3HAHHEM BOKHOCTH MOPAIIbHO-ITUYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOW Ha aKTHBHOE y4YacCTHE B PEIICHUU MPAKTHYCCKUX 3a7a4 MaTeMaTHYECKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEeMAaTHYECKOTO 0Opa30BaHMs HA MPOTSDKEHUH BCEH
YKU3HU JIJIS1 YCIIENTHOHM Mpo(decCHOHaTbHOM NEeATeThHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM ¥ TIOCTPOCHHEM WHIUBUIYATHOW TPAEKTOPHUH OOpa3oBaHHs |
YKU3HEHHBIX TJIAHOB C YUETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) acTeTHYeCKOEe BOCIIMTaHME:

CIIOCOOHOCTBIO K AMOLIMOHAIILHOMY U 3CTETHYECKOMY BOCIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PEUICHUN, PACCYKICHHUM, YMEHHUIO BUAECTh MaTEMaTHUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpUEHTAIlel B JESITeNbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4HBIX IpeACTaBiIeHHI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHsS 4YeJOBeKa, MNPHUPOAbI M OOILIECTBA, MOHUMAaHUEM
MaTeMaTH4YeCKOW HayKu Kak c(epbl 4eloBeYecKON MAesTeNbHOCTH, ITaloB €€ pa3BUTUS U
3HAUUMOCTHU JJIs Pa3BUTHUS LIUBUIM3ALNH, OBJIAJICHUEM SI3bIKOM MAaTEMAaTUKH U MaTEMATHUYECKOM
KyJIbTypOM KaK CpEICTBOM [O3HaHUS MHpA, OBJIAJEHUEM MPOCTEUIIMMH HaBbIKAMU
HCCIIEA0BATEIbCKOM 1EATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (¢GopMHpoOBaHHe  KYJbTYPbl  310POBbS M
IMOIMOHAJIBHOIO 0JIArONOJIYyYHs:

FOTOBHOCTBIO TPUMEHATh MAaTEMaTHUYECKHE 3HAHMS B HHTEpPECax CBOErO 3J0pOBbA,
BEJICHUS 3[J0POBOr0 00pasa >KU3HU (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIbIXa, peryiaspHas Qusnyeckas aKTUBHOCThH), CHOPMHUPOBAHHOCTHIO HaBbIKa pediexcuw,
MPU3HAHUEM CBOETO IpaBa Ha ONMIMOKY U TAKOTO K€ MpaBa JAPYroro 4yeioBeKa;

7) 3K0J10rM4YeCcKoe BOCIIUTAHHUE:

OpUEHTAIlel Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM Ul pelieHus 3agad B o0nacTu
COXPAaHHOCTH OKpYKAIOIIEeW Cpenpbl, IUIAHUPOBAHUS TOCTYIKOB M OLEHKHM HX BO3MOXHBIX
MOCJIEJICTBUH ISl OKpYKaIoIeH cpefbl, 0CO3HAHUEM TIO00ATbHOTO XapaKTepa KOJOTHYECKHX
mpo0ieM U MyTel X peuieHus;

8) ajanTanus K M3MEHAKIUMCS YCJI0BUSIM COLMATBHOM M IPUPOAHOM Cpebl:



TFOTOBHOCTBIO K JCUCTBUSAM B YCIOBHSX HEONPEAECIEHHOCTH, IOBBIIIECHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUECKYIO JEATEIbHOCTh, B TOM YUCIIE YMEHHUE YYUTBHCSA Y APYTUX
moziei, mpuoOpeTaTh B COBMECTHOM JESITEIBHOCTH HOBBIC 3HAHMS, HABBIKA U KOMIIETECHIIUU W3
OIIBITA IPYTUX;

HE00X0AMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHHIA, B TOM 4ucie (GOPMYIHPOBATH UEH,
MOHATHS, TUIIOTE3bl 00 00BEKTAaxX M SBIICHUSAX, B TOM YHUCIIE PAaHEE HEU3BECTHBIX, OCO3HABATH
neuuuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE pPa3BUTHE,

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYAllMI0, BOCIPHHUMATh CTPECCOBYIO
CUTYal[MI0 KaK BBI30B, TPEOYIOIIMH KOHTpPMEp, KOPPEKTUPOBATH MPUHUMAEMbIE pEIICHUS U
nencTBuUs, GOPMYITUPOBATH U OLIEHUBATH PUCKH U TIOCIEACTBHS, (POPMHUPOBATH OIIBIT.

MeTal’lpe)]MeTHbIe Pe3yJdbTaThbl
Ilo3HaBaTeabHbIE YHUBEPCAJBHBLIC y‘-l66HI)Ie JecTBUSA

ba3oBble joruyeckue aeicTBUs:

® BBIBIIATh M XapaKTEPU30BATh CYIICCTBCHHBIC NPU3HAKKM MAaTEMaTHICCKHUX OOBEKTOB,
MOHATHH, OTHOIICHWA MEXIY IMOHSATHAMH, (POPMYIUPOBATH OINpEACIICHUS TOHSATHH,
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCH(DHUKAIMK, OCHOBAHHUS JIJIsi 0000IIeHUS U
CpaBHEHHSI, KpUTSPHUH TTPOBOAMMOTO aHAIIN3A,

® BOCIPHHUMATH, (HOPMYJIUPOBATH M IMPEOOPA30BHIBATH CYXJICHUS: YTBEPIUTCIBHBIC U
OTpuULaTeNIbHbIE, €MHIYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

® BBIABIATH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpeUrs B (akTax,
NAHHBIX, HAONIONECHUAX M YTBEPXKICHUSX, NpeAsiaraTb KPUTEPUU MJIsi BBISBICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JlenaTh BBIBOJBI C HCIOJB30BAaHMEM 3aKOHOB JIOTMKH, JAEIYKTHUBHBIX U HHIYKTHBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 0 aHAJIOTUH;

e pa3buparh JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKIECHUH (IIPSIMbIE U OT IPOTUBHOTIO),
MIPOBOJUTH CAMOCTOSITENIFHO HECJOXKHBIE JI0Ka3aTeabCTBAa MaTeMaTHUeCKUX (PaKToB,
BBICTPAaMBaTh apryMEHTAlLIUIO, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, 0O0CHOBBIBATD
cOOCTBEHHBIE PACCYKICHUS;

e BbIOMpaTh cHoco0 pemieHus y4yeOHOW 3agaud (CpaBHMBATh HECKOJBKO BapUaHTOB
pelieHus, BeIOUpaTh HauboJiee MOAXOASIIUNA C YIETOM CaMOCTOSITENIbHO BBIJEIEHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBareibcKkue 1eiCTBUS:

® CIOJNB30BaTh  BONPOCHI  KaK  MCCJIENOBATENIbCKMM ~ MHCTPYMEHT  IO3HAHUS,
(dhopMynupoBaTh BOMPOCHI, (GPUKCUPYIOIINE TPOTHBOpPEUHE, TPOOIEeMy, CaMOCTOATEIbHO
yCTaHaBIUBaTh MCKOMOE M JaHHOE, (OpMUPOBATH THUIOTE3Y, apryMEHTHUPOBATH CBOIO
MO3UIUI0, MHCHHE;

® TMPOBOJUTH IO CAMOCTOATEIHHO COCTaBJICHHOMY IUIaHY HECIOXKHBIA JKCIEPUMEHT,
HEOOMBIIOE HCCIIEeOBAaHME IO YCTAaHOBJIEHHIO OCOOCHHOCTEH MaTeMaTHYecKOro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTy COOOM;

e caMocToATenbHO (opmynupoBaTh 00O0OIIEHMS U BBIBOABI MO  pe3yabTaTam
MPOBEIEHHOTO HAOIIOJICHUS, MCCIEAOBAaHUsA, OIEHUBATH JOCTOBEPHOCTh MOIYYCHHBIX
PE3yIbTaTOB, BHIBOJOB U 0000IIEHN;



MMPOTHO3UPOBATH BO3MOIKHOC PAa3BUTUC ITPOLECCCA, 4 TAKKC BbBIABUI'ATh MPCAIIOJIOKCHUSA
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Pabora c undopmanueii:

BBISIBJIATH HEIOCTaTOYHOCTH U M30BITOYHOCTH MH(OPMAIINH, JAHHBIX, HEOOXOAUMBIX JUIS
peleHus 3a/1a9u;

BBIOMpATh, AHAIM3UPOBATH, CHCTEMATHU3UPOBATh W HMHTEPIPETUPOBATH WH(MOPMAIUIO
Pa3MYHBIX BUJOB U (OPM MPEICTABICHHUS;

BBIOMpaTh (hopMy TpeacTaBiIeHus WHGOPMAIMK U WILTFOCTPUPOBATH pPellacMble 3a/1a4n
CXeMaMH, AuarpaMmMamMu, HHOU rpaduKoil 1 nX KOMOWHAIMSAMU;

OIICHUBATh HAAEKHOCTh MH(OPMAIMK TO KPUTEPHSIM, MPEUIOKEHHBIM YUUTEIIEM HITH
c(OPMYIIMPOBAHHBIM CAMOCTOSITENHHO.

KOMMyHI/IKaTHBHbIe YHUBEPCAJBHbLIC y‘{eﬁﬂble JeHCTBHUA:

BOCIIPHHUMATH ¥ (DOPMYJIUPOBATH CYXJICHHS B COOTBETCTBUU C YCIOBUSIMH H IICIISIMU
OOIIeHMs, SICHO, TOYHO, TPaMOTHO BBIpAXKAaTh CBOK TOYKY 3pEHUS B YCTHBIX U
MACBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS 10 XOJy PEIICHUsS 3a/Ja4l, KOMMEHTHPOBATH
MTOJTY4YEHHBIN pe3ynbTar;

B X0Jie 00CYXKJCHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI, TPOOIIEMEI,
penraeMo¥ 3aja4uu, BEICKA3bIBATh HJICH, HAIICJICHHBIC HA TIOUCK PEHICHUS, COTIOCTABIIATh
CBOM CYXKJCHHS C CY)KJICHHSIMH JIPYIHMX YYaCTHHKOB JIMAjora, 0OHAPYKHBATh Pa3lIndue
M CXOJICTBO TIO3WIMH, B KOPPEKTHOH (opme (opMympoBaTh pa3HOTJIACHS, CBOH
BO3paXKECHMUS;

MIPE/ICTaBIATh PE3yIbTaThl PEIICHUs 3a/lauM, SKCIIEPUMEHTa, UCCIEeNOBaHUs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (OpMaT BBICTYIUIEHUS C Y4ETOM 3ajad MpPE3eHTAlUU U
0COOEHHOCTEH ayTUTOPUH,

MMOHUMATh ¥ UCHOJIb30BaTh MPEUMYILECTBa KOMaHIHOW ¥ MHAUBHUAYaIbHOU pabOTHI IpH
pelIeHnn yueOHbIX MaTeMaTHUYEeCKUX 3a/1a4;

MPUHUMATD 1I€JIb COBMECTHOM JESITeNbHOCTH, IJIAHUPOBATh OPraHU3alMi0 COBMECTHOM
paboThl, pacrpeneisTh BUIbI paboT, JOrOBapuUBaThCs, 00CYKIaTh MPOIIECC U PE3yabTaT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH

y4acTBOBATh B TPYNIOBKIX opMax paboThl (00CyXaeHHs, 0OMEH MHCHHUSIMH, MO3TOBBIC
HITYPMBI U IPYTHE), BBHIIOJIHATH CBOIO YacCTh PaOOTHI U KOOPIUHUPOBATH CBOU JCHCTBUS
C IPYrUMU YJIEHAMU KOMaHJIbl, OIICHUBATh Ka4€CTBO CBOETO BKJaJa B OOLIUI MPOAYKT
0 KpUTEPUSIM, CPOPMYITUPOBAHHBIM YYACTHHUKAMU B3aUMOJCHCTBHUSL.

PeryasiTuBHbIe yHHBepcaJbHble YUeOHbIe el CTBUA

Camoopranuszanmsi:

CaMOCTOSITEJIBHO COCTaBJIATh IUIaH, aJTOPUTM pELIeHMs 3ajaud (WIK €ro 4acTh),
BbIOMpaTh croco0 pemeHuss ¢ Y4ETOM MMEIOIIMXCS PEecypcoB U COOCTBEHHBIX
BO3MOXHOCTEHN, apryMEHTHPOBaTh M KOPPEKTHPOBATh BAPUAHTHI PELIECHUM C y4ETOM
HOBOH MH(pOpPMAIUH.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJJIEKT:

BJIaJCTh criocobamu CaMOIIPOBCPKHU, CAMOKOHTPOJIA HMpOoLECCa U PE3yJibTaTa PCIICHUA
MaTeMaTHUYEeCKOMI 3aga4u,



® IIpeABUJETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPU PEIICHUU 3aJa4d, BHOCUTH
KOPPEKTHBBI B JICATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENHCTB, HAWJCHHBIX OLIMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

® OLIEHUBATh COOTBETCTBUE pE3yJbTaTa JEATEIBHOCTH MOCTABJICHHOM LIEJIM U YCIOBHSM,
OOBSICHATH MIPUYUHBI JOCTHKEHHS MJTM HETOCTHKEHUS LIEJIH, HAXOAUTh OIINOKY, 1aBaTh
OILICHKY IPUOOPETEHHOMY OTIBITY.

Hpe}lMeTHble Pe3yJdbTaThbl

K konmy oOyuyenus B 6 kiacce OOyYarOUIMICS TONYYUT CIEIYIOIIUE TPEAMETHBIC
pe3yIbTaThl:

Yucia 1 BIYUCTEHUS

3HAaTh U HOHUMATh TCPMUHBI, CBA3AHHLIC C pa3JIMYHbIMU BUJAMU YUCCIT U crocobamMu ux
3aMucH, NePEeXOIUTh (€CIIM 3TO BO3MOXKHO) OT OJITHOM (popMBI 3amucy Yucia K ApYyroi.

CpaBHI/IBaTB U yIHopsAago4dMBaTh LECJIbIC YHCIIA, OOBIKHOBEHHBIE U JCCATUYHBIC ]j[p06I/I,
CpaBHHBATH YK CJIa OJHOTO U PA3HBIX 3HAKOB.

BoinonHsATh, couerass yCTHbIE W NHCbMEHHbIE MPUEMBI, apupMeTHUeCKHue JEeHCTBUS C
HaTypaJlbHBIMU n oeJIbIMN HYHUCJIaMHU, OOBIKHOBEHHBIMU u JCCATUYHBIMU JIpO6$IMI/I,
IMOJIOKUTCIIbHBIMU U OTPULATCIIbHBIMHA YU CJIAMU.

BrrancnaTh 3HaUEHUST YU CIIOBEIX BBIp&)KGHPIﬁ, BBIIIOJIHATDL MIPUKUAKY U OLCHKY pE3yJIbTaTa
BBI'—II/ICJ'I@HI/IfI, BBITIOJIHATH npe06pasoBaHH${ YHCJIOBBIX BI)Ipa)KeHI/Iﬁ Ha OCHOBE CBOWCTB
apu(METHUECKUX JTCUCTBUH.

COOTHOCHTh TOYKY Ha KOOPJMHATHOM MPSIMON C COOTBETCTBYIOIIMM €M YHUCIOM H
n300paxkaTh YKciIa TOYKaMHU Ha KOOPJAMHATHOM MPsAMOil, HAXOIUTh MOYJb YHCIA.

COOTHOCHTH TOYKH B MPSAMOYT'OJIbHON CUCTEME KOOPAMHAT C KOOPAMHATAMHU 3TOM TOUKH.

OKpyriaTh LeJble YKcia U IeCATUYHbIE IPO0H, HAXOJUTh MPUOIHIKEHUS YU CETT.

YucaoBble 1 OyKBEeHHbIE BbIPAKEHUS

[lonumarp 1 ynoTpeOasiTh TEPMUHBI, CBSI3aHHBIE C 3alMCHIO CTEIEHU YHCIIA, HAXOAUTh
KBaJIpaT U Ky0 YuCIIa, BBIYUCISATH 3HAUCHUS YUCIOBBIX BBIPAXKEHUN, COJEPIKAIINX CTETICHU.

[Tonb3oBaTbest MpU3HAKAMH ACTUMOCTH, PACKIAbIBaTh HATypaJlbHBIC YKCIAa HA MPOCTHIE
MHOKHUTEJIH.

[Tonb3oBarbest MacITaboOM, COCTABIIATh TPOMOPLUUHN U OTHOLICHHUS.

Hcnonb3oBath OYKBBI AJs1 0003HAYEHUS YHCET MPU 3aMHCH MAaTEeMAaTUYECKUX BBIPAKECHUN,
COCTaBIISATh OYKBEHHBIC BBIPKEHUSI U (POPMYIIbI, HAXOIUTH 3HAYCHUSI OYKBEHHBIX BBIPAKEHUH,
OCYILIECTBIISIS HEOOXOUMBIE TIOJICTAHOBKH M MPE0OPa30BaHHUSL.

Haxonuth Hen3BeCTHBI KOMIIOHEHT PaBEHCTBA.

Penrenune TeKCcTOBBIX 32124

Pemats MHOTOIIArOBBIE TEKCTOBBIC 3a/1a4H apU(PMETHUECKUM CIIOCOOOM.

Pemate 3amgaun, CBsI3aHHBIE C  OTHOIIEHHUEM, MPOMOPLHUOHATIBHOCTBIO  BEJIMYHH,
MIPOLIEHTaMU, pelIaTh TPU OCHOBHEIE 3314 Ha IPOOH U MPOIEHTHI.

Pemrates 3amaun, coneprkaiine 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMUYUHBI: CKOPOCTh, BPEMS,
paccTtosiHMe, IIeHa, KOJIWYEeCTBO, CTOUMOCTb, MPOU3BOJIUTENBHOCTh, BpeMs, 00BEM pabOTHI,
UCTONIE3YS  apu(pMETHUYEeCKHe JeWCTBHs, OIEHKY, TNPUKHUIKY, I[0Jb30BaThbCd EAMHULIAMU
M3MEPEHUS] COOTBETCTBYIOLIUX BEIUYHH.

CocTaBisaTh OyKBEHHBIC BRIPAKEHUS 110 YCIOBHIO 33a4H.



W3Brnekath wHPOpPMAINIO, TPEACTABICHHYIO B TabIUIaX, HA JIMHEHHOU, cTOIOYaTON Win
KpYrOBOM JuarpaMMax, UHTEPIPETUPOBATh IPEICTABICHHBIE JaHHbBIC, MCIIOIb30BaTh JaHHBIC
IIpU PELICHUU 3a/1a4.

[IpencraBnsaTs HHGOPMAIMIO C TOMOIIBIO TAOIUIL, TUHEWHOW U CTOJIOUATON AUArpaMM.

Harasinnast reomerpust

[IpuBoauTH TpUMEPBI OOBEKTOB OKPYKAIOLIETO MHUPA, MMEIOMMX (GOpMY H3YU4EHHBIX
T€OMETPUYECKUX TUIOCKUX U TPOCTPAHCTBEHHBIX (UTYp, MPUMEPHI PAaBHBIX U CHMMETPUYHBIX
buryp.

N300pakaTe C MOMOIIBIO WHMPKYJS, JTUHEWKH, TPAHCIOPTHpA Ha HEJIMHOBAHHOW U
KJIeTyatoii Oymare W3ydeHHBIE IUIOCKME TeoMeTpudeckue QUrypsl ©u KOH(HUTypamuu,
CUMMETpPUYHbIE (QUTYPBI.

[lonb3oBaTbcsi TEOMETPUYECKUMH  TOHATUSIMU:  PaBEHCTBO  (QUIYp, CHUMMETpHS,
HCIIOJIb30BATh TEPMUHOJIOTHIO, CBS3aHHYIO C CHMMETPHUEN: OCb CUMMETPHH, LIEHTP CUMMETPHH.

Haxonnute BeNIMUYMHBI YIJI0OB U3MEPEHHEM C TOMOULIBIO TPAHCHOPTHUPA, CTPOUTH YIJIbI
3aJIaHHONM  BEJIMYMHBI, T0JB30BAaTbCS IIPU PELIEHWH 3aJad TIpaJyCHOM MEpOW  yIJOB,
pacro3HaBaTh Ha 4epTekax OCTPbIN, IPSAMOi, pa3BEPHYTHIN U TYIOMN YIJIBL.

Beruucnate MHY JOMaHOM, NEPUMETP MHOTOYIOJIBHHMKA, ITOJI30BAaThCA €IMHMIIAMHU
W3MEPEHUS JUINHBI, BBIPAXKaTh OJIHHU €IMHULIBI U3MEPEHNUS JUTMHBI Yepe3 ApyTHe.

Haxonnts, Henonp3ys 4epTEKHBIE MHCTPYMEHTHI, PACCTOSIHUS: MEXIY IBYMsI TOUKAMH, OT
TOYKH JI0 TIPSMOU, JUIMHY ITyTH Ha KBAJPAaTHON CETKE.

Boruncnate miom@aab ¢GuUryp, COCTAaBJIEHHBIX W3 NPSIMOYIOJIbHUKOB, HCIOJIb30BaTh
pa3OueHue Ha MNpsIMOYrOJbHMKM, HAa paBHbIE (PUIYpbI, JOCTpaMBaHHE A0 MNPSIMOYIOJIbHHKA,
IIOJIB30BAThCS OCHOBHBIMHM E€AWHHMLAMH M3MEPCHMS IUIOLNIAJH, BBIPAXKATH OJHU CIUHUIIBI
MU3MEPEHUS TUIOIALU Yepe3 ApYyrue.

Pacrnio3HaBate Ha MOJENSAX U M300paKEHUAX NMUPaMUAY, KOHYC, LMIMHJP, UCIOIb30BaTh
TEPMUHOJIOTHIO: BEpIINHA, peOpo, IpaHb, OCHOBAHHE, Pa3BEPTKA.

N306paxaTs Ha K1eTyaToil Oymare NpsAMOYroJIbHBINA Mapajuieenunen.

Bbruncnare 00bEM IPSMOYTOIbHOTO Mapajulenenunesa, Kyoa, mojib30BaTbCsi OCHOBHBIMU
eIMHUIIAMU U3MepeHus 00bEMa;

PemaTe HeciloKHBIE 33]a4d HA HAXOXKICHHE I'€OMETPUYECKUX BEIUYHMH B MPAKTHYECKHUX
CUTYaLUsX.
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TemaTn4eckoe IJIAHUPOBaHHUE

Ne HaumenoBanue Komnuect | KonunuectBo KommuecTBo DJIEeKTPOHHBIE
pa3znenoB / TeMm BO 4YaCOB | KOHTPOJIBHBIX | IIPAKTUYECKUX (uudpoBsbie)
pabot pabot 00pa3zoBaTesbHbIC
pecypchl
Harypanbubie 30 2 bubnuotexal [OK
1 qrcIIa https://m.edsoo.ru/7
414736
Harnsnnaas 7 bu6mmorexal [OK
2 reoOMeTpHsl. https://m.edsoo.ru/7
[psimbie Ha 1414736
TJIOCKOCTH
Hpobu 32 3 1 bubmmorexal [OK
3 https://m.edsoo.ru/7
414736
Harnsmaas 6 1 bu6morexal [OK
4 reOMETpHSI. https://m.edsoo.ru/7
Cummerpust 1414736
Bripaxkenus ¢ 6 1 1 bubnnorexal [OK
5 OykBaMu https://m.edsoo.ru/7
1414736
Harnanuas 14 1 bu6morexal [OK
6 reOMETPHSL. https://m.edsoo.ru/7
durypsl Ha 1414736
TUIOCKOCTH
ITonoxuTeapHbIe U 40 3 1 bu6morexal [OK
7 OTpPULIATELHBIE https://m.edsoo.ru/7
qucia 1414736
[IpencraBnenue 6 1 bu6morexal [OK
8 JTaHHBIX https://m.edsoo.ru/7
1414736
Harnsannas 9 1 bu6mmorexal [OK
9 reOMETpHSL. https://m.edsoo.ru/7
durypsi B 414736
MIPOCTPAHCTBE
[ToBTOpEHME, 20 1 bubnnorexal [OK
10 000011eHNE, https://m.edsoo.ru/7
CUCTeMaTH3alHs 1414736
Hroro 170 10 7
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