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COJEPKAHUE OBYUYEHUSA
5 KVIACC

HarypajbHble 4nc/ia v HyJIb

Harypanbnoe uncno. Psg Harypanbubix uncen. Yucno 0. M300pakeHne HaTypaJIbHBIX YHACEN TOUKAMHU
Ha KOOPJAMHATHOM (YMCI0BO) IPSIMOM.

[To3umnmonnast cucrema cuucieHds. PuMckas Hymepanus Kak TpUMEP HEMO3WIMOHHOW CHCTEMBI
cunciieHus. JlecaTuuHas cucTeMa CUUCIICHUS.

CpaBHeHHE HATypaJbHBIX YHCEN, CPaBHEHUE HATypaJbHBIX umcesl ¢ HyaéM. CrocoObl cpaBHEHHS.
Oxkpyrienue HaTypajdbHbIX YHCEIL.

CrnoxeHue HaTypalbHBIX YUCEN, CBOMCTBO HYJIS MPU CI0KEHUU. Briuntanue kak aeiicTBue, 00paTHoe
CJIOKEHUIO. YMHOKEHHE HATypaJIbHBIX YHCEJ, CBOMCTBA HYJSI U €IMHUIIBI IPH YMHOXKEHUU. JleneHne kax
neiicTBue, obpatHoe yMHOXeHHI0. KOMMOHEHTHI NEeWCTBUHM, CBs3b MEXay HUMHU. [IpoBepka pesyrnbTaTa
apudmernyeckoro neictBus. l[lepeMecTUTenbHOE M COYETATENHLHOE CBOWCTBA (3aKOHBI) CIIOXKEHUS U
YMHO’KEHUS, paclpeieIMTEIbHOE CBOMCTBO (3aKOH) YMHOKEHUS.

Ucnons3oBanne OykB i1  0003HA4YE€HHMs] HEM3BECTHOTO KOMIIOHEHTa ¥ 3allMCH  CBOWCTB
apu(METUYECKUX JTCUCTBUH.

Jlenutenu u KpaTHBIC YUCIIA, pa3lioKeHHe Ha MHOXuTenu. [IpocTeie n coctaBHble uncna. [IpusHaku
JenuMmoctH Ha 2, 5, 10, 3, 9. JleneHnue ¢ ocTaTKkoM.

Crernenp ¢ HaTypaJbHBIM MTOKa3aTesieM. 3aluCh YUCTIa B BUJIE CYMMBI Pa3psIHBIX ClIaracMbIX.

UucnoBoe BbIpakeHUE. BbIUKMCIEHHWE 3HAYEHWM YHCIOBBIX BBIPAKEHUH, MOPAIOK BBITTOTHEHUS
neiictBuid. Vcronp30BaHWe TP BBIYUCIICHHUSIX MEPEMECTUTEIHHOTO M COYETATEILHOTO CBOMCTB (3aKOHOB)
CJIO’KE€HHUS U YMHOKEHUS, pacClpeAeINTEIbHOTO CBOMCTBA YMHOKECHHUSI.

Apodu

[IpencraBnenue o npodbu Kak crocode 3amucy 4acTu BeuauHbl. OOBIKHOBEHHBIEC 1poou. [IpaBuibHbIE
U HempaBwibHble npoOu. CMmemiaHHas IpoOb, MpeACTaBlI€HUE CMEIIaHHON ApoOu B BHJIE HENMPABUIBHON
IpoOW ¥ BBIFICIICHWE IIEJIOW YacTH 4YKCJIa U3 HEempaBWIbHOW ApoOu. M3o0pakeHue npoOed TouykaMu Ha
yucinoBoi mpsimoil. OcHoBHOE cBoicTBO npobu. Cokpamenue apooOei. IlpuBenenue npodbu K HOBOMY
3HameHaTento. CpaBHEHHE IpoOeH.

CrnoxxeHue W BBIYMTaHUE JpoOeil. YMHOXKeHue U JeneHue ApoOel, B3aUMHO OOpaTHbIE APOOH.
Haxos/1eHre yacT 1enoro u 1enoro Mo €ro 4acTy.

JHecsatuynas 3amuck npoOei. [IpencraBieHue aecsATUYHOW ApoOM B BHUAEC OOBIKHOBEHHOM.
N3obpaxenune necaTHUHbIX ApoOeii TOUKaMH Ha YUCIOBOU MpsiMoil. CpaBHEHHE JECATUYHBIX APOOEH.

Apudmernueckue AeUCTBUA C IeCATUIHBIMU APoOsMU. OKpyTiIeHHE TECATUUHBIX Apo0eil.

Penrenne TeKCTOBBIX 32124

Pemenne TekcToBBIX 3amady apupMeTHdyeckuMm crocobom. Pemienue jormueckux 3amad. Pemienue
3a/1a4 nepebopoM BceX BO3MOXKHBIX BapuaHTOB. VICroyib30BaHNe IPU PEILICHUH 3a7a4 TaOJIUIl U CXEM.

Pemenne 3amau, coaepKaluxX 3aBUCHMOCTH, CBSI3bIBAIOIME BEJIMYMHBL: CKOPOCTb, BpEMs,
paccTosiHUe, 1I€Ha, KOJUYeCTBO, CTOMMOCTh. EJWMHUIIBI M3MEpEeHHs: MacChl, 00bEMa, IIEHBI, PACCTOSHUS,
BPEMEHH, CKOPOCTH. CBA3b MEXIAY €AMHUIIAMHU U3MEPEHUS KaXKI0W BEINYUHBI.

Pemenne 0CHOBHBIX 3a/1a4 Ha JPOOH.

[IpencraBieHne JaHHBIX B BUJE TAONUII, CTOIOYATHIX JHArPaMM.

Haruasanas reomerpust

Harnsnasie npencraBienus o ¢purypax Ha MIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd, Yo, JJoMaHasl,
MHOT'OYTOJIbHUK, OKPY’KHOCTb, KpYT. YTOJI. IIpsiMOi1, OCTpBIN, TYIIOM U pa3BEPHYTHIN YIJIBL.

JlnuHa oTpe3ka, METPUYECKUE €IWHHUIIBI JUIMHBL. J[JInHA JOMaHOW, NMEPUMETP MHOIOYrOJIbHUKA.
N3mepenue 1 nocTpoeHue yrioB ¢ MOMOUIBI0 TPAHCTIOPTUPA.



Harnsaneie npencraBieHus o Gurypax Ha IJIOCKOCTH: MHOTOYIOJBHHK, MPSIMOYTOJbHUK, KBAJpar,
TPEYroJIbHUK, O paBEHCTBE (uryp.

N3ob6paxxenue ¢uryp, B ToM umcie Ha kierdaroid Oymare. [loctpoenune koHUrypauuii u3 vacten
NpSIMOM, OKPYXHOCTH Ha HEIMHOBAHHOW M KieTdaroil Oymare. Vcrosib30BaHHE CBOWCTB CTOPOH U YTJIOB
IPSIMOYTOJIbHUKA, KBaJpaTa.

[Inomaas NpsAMOYrobHUKA U MHOTOYTOJIbHUKOB, COCTABJIEHHBIX U3 IIPSIMOYTOJIbHUKOB, B TOM UYHUCIIE
¢buryp, n300paxEHHBIX Ha KIeTyaTol Oymare. EQWHUIBI H3MEepeHHs TUIOIAIH.

Harnsanaeie npeacTaBieHns O IPOCTPAHCTBEHHBIX (QUTypax: MPSIMOYTrOJIbHBIN Mapauiesenunen, Kyo,
MHOTOTpaHHUKU. M300pakeHne NpocTeHIINX MHOrOrpaHHUKOB. Pa3BEpTku kyba M mapasienenunesa.
Coznanue Mojeseil MHOrOTpaHHUKOB (U3 OyMaru, MpoBOJIOKH, IUTACTUIIMHA U APYTUX MAaTEPUAIIOB).

OO6BEM IpsSIMOYTOJILHOTO Napaienenumnea, kyoa. Equaunsl nusmepenus oobéma.

6 KJIACC

HarypajbHble yncia

Apudmernueckue AEHCTBHUS C MHOTO3HAUHBIMM HATYpaJbHBIMHM YHCIaMU. YUHCIIOBBIE BBIPAKEHMUS,
HOprI[OK )IGI\/'ICTBI/II\/'I, HUCITIOJIB30BAHUC CKO60K. I/ICHOJ’IB?;OB&HI/IC HpI/I BBIYHCIICHUAX HepeMeCTI/ITCJ'II)HOFO 158
COYETATEeNHOTO CBOWCTB CJIOKEHUSI W YMHOXEHHUS, PaCHpeeIUTEIbHOTO CBOWCTBA YMHOXKCHHUSI.
OxkpyrieHne HaTypaJbHbIX YUCEN.

Jlenutenun W KpaTHBIC YHWCIA, HAWOOJNBIIWNA OOMMKA NETUTENh W HaWMEHbIIee oOIee KpaTHOE.
JlenmuMoCTh CyMMBI M IPOU3BEICHUS. Jlenenne ¢ ocTaTkoM.

Apoon

OObIKHOBEHHasi Jpo0Ob, OCHOBHOE CBOMCTBO JpoOH, cokpamieHue napoOeil. CpaBHeHUE U
ynopsiiounBanue apoOei. Permenue 3amay Ha HaxOXKJIEHHWE YacTH OT IEJIOTO M IIEJIOTO IO €ro YacTH.
JIpoOHoe uucino kak pe3yabTaT neneHus. [IpencraBinenue necaTuaHON IpoOu B BUIE OOBIKHOBEHHOM IpoOu
U BO3MOXXHOCTh TPEJCTaBICHUS OOBIKHOBEHHOW ApOOM B BHJAC ACCATHYHOWU. JlecsaTHuHbIe OpoOu H
MeTpUYecKas cucTeMa Mep. ApudMeTHYECKHe ICHCTBUS M YHCIIOBBIE BBIPAXCHHS C OOBIKHOBEHHBIMH W
JECATUIHBIMU APOOSIMHU.

Otnomenue. Jlenenne B JaHHOM OTHOIICHWH. Macmtad, mponopuus. [I[puMeHeHne mponopuuid mpu
pelieHny 3a1ad.

[Tonsarue nporieHTa. BerunciaeHne mpomeHTa OT BETMYMHBI U BEJTMYHMHBI 110 €€ TPOIeHTY. BripakeHue
MPOIICHTOB JICCATHYHBIMU JIpoOsiMu. Perienue 3amad Ha TpOLEHTH. BhIpakeHHE OTHOIICHHS BEIUYUH B
MPOIICHTaX.

IMonoxuTEIBHBIE M OTPUIIATEIbHBIE YHCIA

[TonoxxurenpHbie W OTpULIaTeNbHBIE uMcha. llenpie uwnciaa. Moayap yuciaa, TEOMETpUYECKas
UHTEepIpeTanus Moayis yncna. M3o0paxenue yucen Ha KOOpAUHATHON mpsiMoi. UUCIOBBIE MPOMEKYTKH.
CpaBHenue unces. ApupMeTHIecKue JCHCTBUS C MOJI0KUTEILHBIMU M OTPUIIATEIIbHBIMUA YHCIaMHU.

[IpsimoyromnpHas cucteMa KOOPAMHAT Ha MIockocT. KoopanHaTel TOUKHM Ha IUIOCKOCTH, adciucca u
opauHara. [Toctpoenue Touek U GUryp Ha KOOPAMHATHOM IJIOCKOCTH.

bykBeHHbIE BbIPAKEHUA

[Ipumenenne OykB [UIsi 3allUCH  MaTeMaTHMUECKUX BBIpAXEHMH u mpeanokeHuid. CBoicTBa
apudmernueckux nedcTBUN. ByKkBeHHbIE BbIpaXCHHsI M YHCIIOBBIE TMOJICTAHOBKU. ByKBEHHBIE PaBEHCTBA,
HaX0XJIeHHE HEM3BECTHOro0 KOMMoHeHTa. DopMynbl, (OpMYIbl MEpUMETpa U IUIOMIAIU MPSIMOYTOJIbHUKA,
KBajipaTa, 00bEéMa napasiesenunena u Kyoa.

Pelenue TeKCTOBBIX 3a7a4

Pemenune TekcTOBBIX 3amay apudmeTHuecKuM crocoOoM. Pernenuwe normdeckux 3anad. Pemienue
3a/1a4 nepebopoM BCceX BO3MOKHBIX BApUAHTOB.

Pemenune 3amay, cojaep)KaluX 3aBHCUMOCTH, CBSI3BIBAIOIIMX BEIUYHHBI: CKOPOCTb, BpeMs,
paccTosiHHe, IIeHa, KOJIMYEeCTBO, CTOMMOCTh, MPOHM3BOJUTENHHOCTh, BpeMs, 00bEM paboThl. EguHMIIbI



U3MEpPEHUs: MacChl, CTOMMOCTH, PAacCCTOSIHUS, BPEMEHHU, CKOPOCTH. CBsI3b MEXIy €IMHULIAMU H3MEPEHUS
KaKJ0U BEJIIMYUHEL.

Pemenune 3amad, CBSI3aHHBIX C OTHOILEHUEM, IPONOPLUOHAIBHOCTHIO BEJIWYMH, IPOLEHTAMY;
peleHre OCHOBHBIX 33a4 Ha JpOOU U MPOIEHTHI.

OueHka U MPUKHJIKA, OKpyrieHue pe3yabrata. CocraBiieHne OYKBEHHBIX BBIPAKEHHU IO YCIOBHUIO
3aJ1auu.

[IpencraBienue JaHHBIX ¢ TMOMOUIbIO TaOnui W auarpaMM. Crosiduarble IuarpaMMbl: YTEHHE U
ocTpoeHue. YTeHue KpyroBbIX AUArpaMM.

Harnsanas reomerpusi

Harnsanuele npencraBienus o Gurypax Ha IJIOCKOCTH: TOUYKA, IpsMasi, OTPE30K, JIy4, yroJj, JoMaHasl,
MHOTOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY)KHOCTb, KPYT.

B3aumHoe pacrnosioskeHre JIByX NMPSIMBIX Ha IJIOCKOCTH, MapajliebHbIE MIPsIMbIE, IEPIEHIUKYIISIPHbIE
npsimele. M3mMepeHne paccTosHU: MeXay ABYMs TOYKaMHU, OT TOYKM O MNPAMOM, JJIMHA Mapuipyra Ha
KBaJPaTHOU CETKE.

N3mepenue u nocTpoeHue yriioB ¢ MOMOIIBIO TPAaHCTIOPTHPA. BUbI TPEYroIbHUKOB: OCTPOYTOJIbHBIH,
MPSIMOYTOJIbHBIN, TYHNOYTOJbHBIA, paBHOOEAPEHHBIH, PaBHOCTOPOHHHUM. YeThIPEXYroJbHUK, MPUMEPHI
YeThIPEXYrOJbHUKOB. [IpSAMOYroJpHUK, KBaJpaT: HCIHOJb30BAaHUE CBOMCTB CTOPOH, YIJIOB, JUaroHajiei.
N300paxkenue reoMerpuueckux (GUryp Ha HEITMHOBAaHHOW Oymare ¢ MCIOJIb30BAaHUEM LIUPKYJS, JTUHEHKH,
yrojibHUKa, TpaHcnopTupa. [locTpoenus Ha kieTyaroit Oymare.

[lepumerp MHOTOyrosbHUKA. [loHsATHE TUIOMIAAM (UTYpBI, €IUHUIBI HM3MEPEHUS IUIOIIA[H.
[IpubmmkénHoe wu3MepeHue Mmiuomand ¢uryp, B TOM 4ucie Ha KBajapaTHoW cerke. [IpubGmmxénnoe
M3MepeHue JAIUHBI OKPYKHOCTH, IJIOIIAAHN Kpyra.

CuMMeTpus: LICHTpalbHasA, OCeBasi U 3€pPKaJIbHAass CHMMETPHH.

ITocTpoeHune cuMMETpUUHBIX (QUTYP.

Harnsanele mnpexncTtaBieHHss O NPOCTPAHCTBEHHBIX (Urypax: mNapaienenunen, Ky0, mpusMma,
NUpaMuza, KOHYC, IUIMHAD, ap U cepa. M3o0paxeHne npoctpaHcTBeHHBIX Guryp. IIpumeps! pa3BépTok
MHOTOI'PaHHHUKOB, LMIMHApa KU KoHyca. Co3gaHue Mojeneil mpocTpaHCTBEHHBIX ¢uryp (u3 Oymarw,
IIPOBOJIOKH, TUTACTHIIMHA U IPYTUX MaTEpUasoOB).

[Tonsitne 006bEMa, euHMLIBI H3MepeHus 00béMa. OOBEM NPSAMOYrOJBHOTO NapajlieNenunesa, Kyoa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE Ppe3yJabTaThl OCBOCHHUS MpOTpaMMbl yueOHOTO Kypca «MareMaruka
XapaKTePU3YIOTCS:

1) maTpuoTHYecKoe BOCIIUTAHME:

MPOSIBJICHUEM MHTEpeca K TMPOLIJIOMY M HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOLIEHHEM K JIOCTMKEHUSM POCCHUHUCKMX MATEMaTUKOB M POCCUHCKOMN
MaTEeMaTHYECKOM IIKOJIbI, K UCTIOJIh30BAHUIO ITHX JOCTHXKCHHUH B IPYTMX HayKaX U MPUKIATHBIX
chepax;

2) rpaIaHcKoe U JyXOBHO-HPaBCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpaKJaHWHA W peau3allMi €ro Ipas,
MPEACTABICHUEM O MAaTeMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYD,
SIBJICHUH, TPOIEAYP TPaXIAAHCKOTO oOIIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXJICHHIO ITHYECKUX MPOOJIEM, CBSI3aHHBIX C TMPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUHN
HayKH{, 0CO3HAaHHEM BOXKHOCTH MOPAIBHO-ITHYECKUX IMPUHIIUIIOB B ICITEILHOCTH yUEHOTO;

3) Tpy/10BO€ BOCIIUTAHUE:

YCTAaHOBKOW HAa aKTUBHOE y4aCTHE B PEIICHWH MPAKTUYECKUX 3a7ad MaTEMaTHYECKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MATEeMaTHYE€CKOTO 00Opa30BaHUs Ha MPOTSHKEHUU BCEH
KU3HU JJIS1 YCHEIHON MpodecCHOHANBHON IEATEIbHOCTH U Pa3BUTHEM HEOOXOJWMBIX YMEHHI,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUAYAIbHOW TpPAaeKTOPUH OOpa3oBaHUs U
KU3HEHHBIX TUIAHOB C YUETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIOCOOHOCTBIO K AMOLIMOHAIBHOMY W 3CTETHYECKOMY BOCHIPHUSATHIO MaTEMaTHYECKHX
00BEKTOB, 33/1a4, PEUICHUH, pacCyKIeH!I, YMEHUIO BUJIETh MaTeMaTUYECKHUE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMSI:

OpUEHTAIMe B JESITeNbHOCTH HAa COBPEMEHHYID CHCTEMY HAYYHBIX MPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS 4YEJIOBEKa, MPHUPOAbl U O0OIIecTBa, MOHUMAaHUEM
MaTeMaTH4YeCKOW HayKu Kak c@epbl 4YeIOBEUeCKOW JesTebHOCTH, JTanoB €€ pa3BUTHS U
3HAYUMOCTH JJISl Pa3BUTHUS [IUBUIIN3ALIUU, OBJIAICHUEM S3BIKOM MAaTEMAaTUKH U MaTEeMaTHYeCKOI
KYIbTYpOH KaK CpEACTBOM TIIO3HAHUS MHpa, OBJQJCHHEM MPOCTEHIIMMU HaBBIKAMU
UCCIIEIOBATENIbCKOM JeSITENEHOCTH;

6) ¢usuueckoe BocnuTanue, (GopMHpoOBaHHE  KYJIbLTYPbl  3/I0POBbI U
AMOLMOHAJIBHOT0 (JIArONOJIy4us:

TOTOBHOCTHIO MNPHMEHATh MAaTeMAaTUYECKUE 3HAHUSA B MHTEpPEcax CBOETr0 3J0POBbS,
BEJICHUS 3JI0POBOTO 00pasa >KU3HH (370pOBOE MHUTAHUE, COANAHCHUPOBAHHBIM PEXHUM 3aHATHN U
OTIbIXa, perymspHas Qu3nudeckas aKTHBHOCTH), C(HOPMHPOBAHHOCTHIO HaBBIKA pEQIIEKCHH,
MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4eloBeKa;

7) 3K0JIOrHYecKoe BOCIHTAHHE:

OpHEHTAIle Ha MPUMEHEHUE MaTeMaTHYeCKUX 3HAHUU NIJIs pelIieHHs 3a1ad B 00JacTH
COXPaHHOCTH OKpYXKaIOIIEeH cpeabl, IUIAHUPOBAHUSA IOCTYIKOB M OLEHKH HX BO3MOXHBIX
MOCJICJICTBUI ST OKpYXKaIOIIEH Cpelibl, OCO3HAHUEM TJI00ATBFHOTO XapaKTepa DKOJOTHUYECKUX
mpo0IeM U MyTel X peuieHus;



8) amanTanus K N3MEeHSIIIMUMCS YCJIOBUSIM COHHATbHOM W MPUPOJIHON Cpebl:

TFOTOBHOCTBIO K JCUCTBUSAM B YCJIOBHUSAX HEOIPEAEIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUECKYIO IEATEIBHOCTb, B TOM YUCJIE YMEHHUE YUUTHCA Y APYTHX
mroziei, mpuoOpeTaTh B COBMECTHOM NIESTENbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIETECHIUH U3
OIIBITA IPYTUX;

HE00X0AMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHHH, B TOM YHcie GOPMYIUPOBATH UICH,
MOHATHS, TUIIOTE3bl 00 00BEKTAaX U SIBICHUAX, B TOM YHUCIIE PaHEE HEU3BECTHBIX, OCO3HABATh
neuuTHl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BUTHE,

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYAallMIO, BOCHPHUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUN KOHTPMEp, KOPPEKTUPOBATb NPUHHMAEMBbIE DPELIEHUS U
nercTBus, GOPMYIMPOBATH U OLIEHUBATh PUCKU U TIOCIEACTBUS, (GOPMUPOBATH OMBIT.

METAIIPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTeabHbIE YHUBEpPCAJIbHBbIC y‘{eﬁﬂble JaeicTBUA

ba3oBble joruyeckue aeiicTBus:

® BBIABIAATH M XapaKTEPHU30BaTh CYIICCTBCHHBIC NMPU3HAKH MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOIICHHH MEXIy IOHATHAMH, (OPMYIUPOBATH ONPEACICHUS TOHSITHH,
YCTaHABIIMBAThH CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKAIINN, OCHOBAHHS JIIsi 0000MEeHUS U
CpaBHEHHSI, KpUTEPHUH TTPOBOAMMOTO aHAIIN3A,

® BOCIPHHMMATH, (HOPMYJIUPOBATH M IMPEOOPA30BHIBATH CYXICHUS: YTBEPIUTCIBHBIE U
OTpULaTeNIbHbIE, €MHUYHBIC, YACTHBIE U OOLIUE, YCIOBHBIE;

® BBIABJIATH MaTeMaTHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3HM U MPOTUBOpEUHs B (DaKTax,
JTAHHBIX, HAONIONCHUAX U YTBEPXKACHUAX, NpeuiaraTb KPUTEpUU JUIS BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JlenaTh BBIBOJBI C HCIIOJIb30BAHHMEM 3aKOHOB JIOTUKH, JAECIYKTUBHBIX M HHIYKTHUBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 0 aHAJIOTUH;

e pa3buparh J10Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKACHUN (IIPSAMBIE U OT MPOTUBHOTO),
MIPOBOJUTH CAMOCTOSITENILHO HECJIOKHBIE J0Ka3aTelbCTBa MaTeMaTHYeCKuX (aKToB,
BBICTPAaMBaTh apryMEHTAlMIO, MPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI, 0OOCHOBHIBAThH
cOOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh croco0 pemieHus yueOHOUM 3amauu (CpaBHHBATh HECKOJIBKO BapUaHTOB
pelieHus, BeIOUpaTh HauboJiee MOIXOISAIINNA C YIYETOM CaMOCTOSITENIbHO BBIJICICHHBIX
KPUTEPHEB).

Ba3oBble uccienoBarenbckne AeiicTBUA:

® CIOJNB30BaTh  BOMPOCHI  KaK  HCCIEAOBATENbCKUN  WHCTPYMEHT  MO3HAHMUS,
(dhopMynupoBaTh BOMPOCHI, (PUKCUPYIOIINE TPOTUBOPEUUE, MPOOIEMy, CAMOCTOSTEILHO
yCTaHaBIUBaTh MCKOMOE M JaHHOE, (JOpMUPOBATH TUINOTE3Y, apryMEHTHPOBATH CBOIO
MO3UIMI0, MHCHHE;

® TMPOBOJUTH IO CAMOCTOATEIHHO COCTAaBICHHOMY IUIAHY HECIOKHBIH OSKCIIEPUMEHT,
HEOOJBIIOE HCCIENOBAaHHE TI0 YCTAaHOBIEHUIO OCOOEHHOCTEH MaTeMaTH4eCcKOro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTy COOOH;

e caMocToATenbHO (opmynupoBaTh 00O0OIIEHMS U BBIBOABI MO  pe3yabTaTam
MPOBEIEHHOTO HAOIOJICHUS, MCCIEA0BAaHUs, OLEHUBATh JTOCTOBEPHOCTH MOJIYYEHHBIX
PE3yIbTaTOB, BHIBOJOB U 0000IIEHN;



MMPOTHO3UPOBATH BO3SMOXKXHOC Pa3BUTUC IPOLECCA, A TAKIKEC BbIABUT'ATH IMPCATIOJIOKCHHUA
O €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Pabora ¢ unopmanmeii:

BBISIBJIATH HEOCTATOYHOCTD U U30BITOYHOCTH HH(OPMAIINH, TAHHBIX, HEOOXOMMBIX JUIS
pelIeHus 3a/1a9u;

BBIOMPATh, aHAIM3HPOBATH, CUCTEMAaTU3UPOBATh U MHTEPIPETUPOBATH WH(POPMAIUIO
pa3IMYHBIX BUJOB U OPM MPEICTABICHHUS;

BBIOMpATh (hOpMY MpeAcTaBIeHUS HHPOPMAIIUN U HIUTFOCTPUPOBATH PEIIaeMbIC 3a1a4H
CXeMaMH, AuarpaMMaMu, HHOHM rpadukoil u nx KOMOMHALUAMU;

OIICHUBATh HAAEKHOCTh MH(POPMALIMHU 10 KPUTEPHSIM, MPEATIOKEHHBIM YYUTEIEM WIIH
c(OPMYIMPOBAHHBIM CAMOCTOSITENHHO.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJILHBIC y‘{eﬁﬂble JaeicTBUS:

BOCIIPHHUMATH ¥ (POPMYJIMPOBATH CYXKICHHS B COOTBETCTBUHU C YCIOBHSMH U IIEISMU
oOmIeHus, SICHO, TOYHO, TPAaMOTHO BBHIP@XaTh CBOK TOYKY 3pEHUS B YCTHBIX H
MMACBMEHHBIX TEKCTaX, JIaBaTh MOSCHEHUS O XOJy PEIICHHS 33aJa4d, KOMMEHTHPOBAThH
MTOJTY4YEHHBIN pe3ynbTar;

B X0Jie 0OCYKJICHHS 33J]aBaTh BOTIPOCHI IO CYIIECTBY OOCYKJIaeMOH TeMBI, TIPOOJIEMBI,
penraeMo¥ 3a/1auu, BEICKA3bIBATh WJICH, HAIlCJICHHBIC HA TOWCK PEIICHHUS, COITOCTABIIATh
CBOM CYXKJEHUS C CYKJICHUSIMHU JPYTUX YIaCTHUKOB JUAIIOTa, OOHAPYKHUBATh pa3indne
U CXOJCTBO TIO3WIMHA, B KOPPEKTHOW ¢dopMe (GOopMyIHpOBaTh pPA3HOIIACHS, CBOU
BO3PKEHHS;

MIPE/ICTaBIATh PE3yIbTaThl PEIICHUs 33JayH, IKCIEPUMEHTA, MCCIIEJOBAHUS, MPOCKTa,
CaMOCTOSITENIbHO BBIOMpATh (QopMaT BBICTYIUIEHUS C y4€TOM 3a/Jay Mpe3eHTaluu u
0COOEHHOCTEH ayTUTOPUH,

MMOHUMATh ¥ UCMOJIb30BaTh MPEUMYILECTBA KOMAHIHOW M MHAUBHUIYaIbHOU pabOTHI MpH
pelIeHny yueOHbIX MaTeMaTHUYeCKHX 3a/ay;

MPUHUMATD II€JIb COBMECTHOM JESITeNbHOCTH, IIAHUPOBATh OPraHU3allMi0 COBMECTHOM
paboThl, pacmpenensaTh BUIbI paboT, JOroBapUBaThCS, 00CYKIaTh MPOIECC U Pe3yabTaT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH

y4acTBOBATh B TPYMIOBBIX opMax paboThl (00CYKACHHSA, 0OMEH MHEHUSIMH, MO3TOBBIC
LITYPMBI U IPYTHE), BBIIOJHATH CBOIO YAaCTh PabOThl U KOOPJIUHUPOBATH CBOU JCHCTBUS
C APYrUMU YEHAMU KOMaHJbl, OLEHUBAaTh Ka4eCTBO CBOET0 BKJIAJa B OOIIMN MPOIYKT
0 KpUTEPUAM, CPOPMYITUPOBAHHBIM YYACTHHUKAMU B3aUMOJCHCTBHSL.

PeryisiTUBHBbIEe YHMBepcalbHbIe Y4eOHbIe 1eiiCTBUSA

Camoopranuszanus:

CaMOCTOSITEJIBHO COCTaBJIATh IUJIaH, QJrOPUTM pelleHus 3ajaud (WIM €ro 4YacTb),
BBIOMpATh C€Hoco0 pemeHuss ¢ Y4€TOM HMMEIOLIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOXHOCTEHN, apryMEHTHpPOBaTh M KOPPEKTHPOBATh BAPUAHTHI PELIEHUN C Y4ETOM
HOBOH MH(pOpPMAIUH.

CaMOKOHTPO.TIb, IMOLNOHAJIbHBIA HHTEJLUIEKT:

BJIaJCTh criocooamMu CaMOIIPOBCPKHU, CAMOKOHTPOJIAA HpoHecCa U pe3yjibTaTa pCUHICHUA
MaTeMaTHYECKOM 3aga4u,



® IpeABUJAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PEIICHUM 3a/ladl, BHOCUTh
KOPPEKTHBBI B JICATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITEIHCTB, HAMJICHHBIX OLIMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

® OLIEHMBAThb COOTBETCTBUE PE3Y/bTAaTa AEATEILHOCTU IOCTABICHHON LIEJM U YCIOBMSIM,
OOBSICHATH MPHYUHBI JOCTIKEHUS WM HEAOCTHKCHHUS 1, HAXOAUTh OIINOKY, 1aBaTh
OILICHKY IPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

K xonmy oOydenuss B 5 kijacce OOydarONIMICS TOJIYYUT CICAYIOIIUE MPEIMETHBIC
pe3yabTaThl:

Yucia v BbIYMCIIEHUS

[ToHumath 1 MpaBUWIIbHO YIOTPEONISITh TEPMUHBI, CBSI3aHHBIE C HATYPAJIbHBIMU YHCIIaMU,
OOBIKHOBEHHBIMH U JIECATUYHBIMU JAPOOSMHU.

CpaBHUBaTh U YIOPSAI0UMBATh HATYpaJIbHbIE YUCIIA, CPABHUBATH B MMPOCTEHIIINX CIIydasx
O0OBIKHOBEHHBIE IPOOH, IECATHIHBIE TPOOH.

CoOTHOCUTh TOYKY HAa KOOPIAMHATHOM (YMCIIOBOM) MPSMOIl C COOTBETCTBYIOIIMM €M
YHICIIOM M U300paXkaTh HATypalbHbIE YHCIIAa TOYKAMHU Ha KOOPJIMHATHOMN (YMCIOBOM) MPSMOI.

Boinmonusate apudmMernyeckue NeHCTBUS ¢ HATypalbHBIMU YHCIaMH, C OOBIKHOBEHHBIMU
OpoOSIMHU B MPOCTEUIINX CITydasX.

BoInonHATE NpoBEpKY, NPUKHUIKY PE3yJIbTaTa BHIYMCIECHUH.

OKpyrisiTh HATYpAJIbHBIE YUCIIA.

Perenne TeKCTOBBIX 32124

Pemath TekcToBbIe 331au apudMETHIECKIM CIIOCOOOM U € TIOMOIIbIO OPTaHU30BAHHOTO
KOHEYHOT0 nepedopa BceX BOZMOXKHBIX BApUAHTOB.

Pemrate 3agaun, conepxaniye 3aBUCUMOCTH, CBS3bIBAIOIINE BEIMYUHBI: CKOPOCTh, BpEMS,
paccTosiHue, 1IeHa, KOJIMYECTBO, CTOUMOCTb.

Hcnonb3oBaTh KpaTKue 3alucH, CXeMbl, TaOIUIIbI, 0003HAUYEHHUS IIPU PEILICHUH 3a]ay.

[Tonp30BaThCst OCHOBHBIMU €AMHULAMU U3MEPEHHUS: LIEHbI, MACChI, PACCTOSHUS, BPEMEHHU,
CKOPOCTH, BBIPAKATh OJHU €IMHULIBI BEJIMYHUHBI YEPE3 IPYTrHe.

W3Bnekarb, aHanu3upoBaTh, OLIEHUBATh MH(GOPMAIMIO, IPEICTABICHHYIO B TalOiuIle, Ha
CTONIOUATON aUarpamme, WHTEPIPETHUPOBATH MPEACTABICHHbIE JaHHbBIE, UCIIOJIb30BATh JaHHbBIE
IIpU PELICHUH 33/1a4.

Harasigaasi reomerpus

[lonp30BaTbCcsi T€OMETPUUYECKUMU MOHATUSMHU: TOYKa, MpsMas, OTPE30K, Jyd, YroJl,
MHOT'OYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh TpUMEpbl OOBEKTOB OKPYXKAIOMIETO MHpPa, MUMEHIUX (OpMYy H3YUEHHBIX
TreOMETPHUECKUX QUTYP.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBSI3aHHYKO C  YIJIlaMU: BEpIIMHA, CTOpOHA, C
MHOTOYI'OJIbHUKAMM: YrOJI, BEPIIMHA, CTOPOHA, JUArOHAJIb, C OKPYKHOCTBIO: pajinyc, JUaMETP,
LIEHTP.

N300paxaTh H3ydyeHHbIE T€OMETpPHUYECKHEe (UIYypbl HAa HEJIMHOBAHHOM M KJIETYATOU
Oymare ¢ MOMOIIBIO UPKYJIS U THHEHKH.

Haxomuths IMHBI OTPE3KOB HENOCPEACTBEHHBIM H3MEPEHUEM C IOMOLIBIO JIMHEUKH,
CTPOUTb OTPE3KU 3aJaHHOM JUINHBI, CTPOUTH OKPY>KHOCTh 33JJaHHOTO pajauyca.



Hcnonb30BaTh CBOMCTBA CTOPOH | YTIIOB MPSMOYTOJBHUKA, KBapaTa i UX MOCTPOCHHUS,
BBIYHCIICHUS TUIOIIAIU U IEPUMETPA.

BeraucnsaTe nepuMeTp | III0MIalb KBaJApaTa, MPsSMOYTOJIbHIKA, (PUTYpP, COCTABICHHBIX U3
NPSIMOYTOJIBHUKOB, B TOM YHclie GHUTYp, H300pakEHHBIX HA KJIETYATON Oymare.

[Tonp30BaThCsi OCHOBHBIMU METPUYCCKHMH CIMHHUIIAMHA W3MEPEHUS JJTMHBI, IUIOMIAIHN,
BBIPAKATh OJTHU CIMHUIIBI BETUYHHBI Yepe3 IPYyrHe.

Pacnio3naBate mapaiuienenwuiies, Ky0, MCIOIb30BaTh TEPMHUHOJIOTHIO: BEpUIMHA, pedpo,
rpaHb, U3MEPEHUS, HAXOUTh U3MEPEHHUSI MMapajuiesenumneaa, Kyoa.

Boruucnsate 00bEM KyOa, mapasuienenurea mo 3aJaHHbIM MU3MEPEHUSIM, TO0JIb30BAThCS
eAMHUIIAMHU U3MEPEHHS 00BbEMa.

Pemath HecHIOXKHBIC 33Jlaud HA W3MEPEHHUE TE€OMETPUUYCCKUX BEIMYMH B MPAKTHUECKUX
CUTYAIHSIX.

K koHiy oOyuenuss B 6 kjacce oOyJarONIMIICS IMOJYYUT CIICAYIONIUE TIPEIMETHBIC
pe3yabTaThl:

Yucia u BLIYUCTEHUS

3HaTh U IOHMMAaTh TEPMHHBI, CBS3aHHBIC C PA3JIMYHBIMU BHJIAMH YHCET M CIIOCOOAMHU HX
3aMucy, NePEeXOIUTh (€CIIH 3TO BO3MOXKHO) OT OJHOM (POPMBI 3alIMCH YHCIIa K APYroi.

CpaBHUBaTh W YIOPSJAOYMBATEH IIEJbIC YHCIA, OOBIKHOBEHHBIC W JCCITHYHBIC IPOOH,
CpaBHHMBATh YUCJIA OJTHOTO M Pa3HBIX 3HAKOB.

BeITioNTHATE, codeTass YCTHBIE W THCHMCHHBIC MPHEMBI, apu(PMETHUYCSCKAE IECHCTBUSA C
HATypaJIbHBIMH H  IEJBIMH  YHCJIaMH, OOBIKHOBEHHBIMH W  JCCATHYHBIMH  JPOOSIMH,
MOJIOKUTETbHBIMU U OTPUIATEIbHBIMU YU CIIAMHU.

BoruncnsaTe 3Hau€HUS YMCIOBBIX BHIPAKEHUH, BBITIOIHSTH MPUKUIKY U OILICHKY pe3yJIbTaTa
BBIYMCIICHUH, BBINOJIHATH MNPEoOpa3oBaHMsI YHCIOBBIX BBIPAKEHUH Ha OCHOBE CBOICTB
apu(METHUYECKUX JTCHUCTBUH.

COOTHOCHTH TOYKY Ha KOOPAMHATHOM NPSIMOM C COOTBETCTBYIOIIMM €M YHUCIOM U
n300paxkaTh YKciIa TOYKaMHU Ha KOOPJIMHATHOM MPsAMOil, HAXOIUTh MOJYJb YHCIA.

CoOTHOCUTH TOUKH B IPSIMOYT'OJILHOM cHCTEME KOOPAMHAT ¢ KOOPAMHATAMU 3TON TOUYKH.

OKpyryaTh LeJble Yhcia U IeCATUUHbIE APOOU, HAXOIUTH MPUOIIMKEHHS YHCE.

YucaoBble U OyKBEeHHbIE BbIPAKEHHU S

[lonumarp ¥ ynoTpeOasiTh TEPMHHBI, CBSI3aHHBIE C 3alKMCbIO CTENEHU YHCIIa, HAXOAWUTb
KBaJIpaT U Ky0 YUCIIa, BHIYUCISATH 3HAUCHUS YUCIOBBIX BBIPAXKEHUN, COJEPIKAIINX CTETICHU.

[Tonb30BaThest MpU3HAKAMU JEIUMOCTH, PACKIaAbIBaTh HATypalbHbIE YMCIIA Ha TPOCTHIC
MHO>KHUTEIH.

[Tonb3oBaTbcst MacIITabOM, COCTABISATH MIPOMIOPLIMU U OTHOIICHUSI.

Hcnonb3oBath OYKBBI AJs1 0003HAYEHUS YHCET MIPU 3aMHCH MAaTEeMAaTUYECKUX BBIPAKECHUN,
COCTaBIISATh OYKBEHHBIE BBIPKEHUSI U (POPMYIIbI, HAXOIUTH 3HaYEHUsI OYKBEHHBIX BBIPAKECHUH,
OCYILIECTBIISIS HEOOXOUMBIE TIOJICTAHOBKH M MPE0OPa30BaHHUSL.

HaxonuTh Hen3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pelenne TeKCTOBBIX 32124

PemaTs MHOTOIIIArOBBIE TEKCTOBBIE 33124 apU(PMETHUECKUM CIIOCOOOM.

Pemate 3amaum, CBs3aHHBIE C OTHOIIEHHEM, MPOMOPIMOHAILHOCTHIO  BEIUYHH,
MPOLIEHTAMU, pelIaTh TPU OCHOBHEIE 3314 Ha IPOOH U MPOIEHTHI.

Pemats 3a1aun, cogepkaiire 3aBUCUMOCTH, CBS3bIBAIOIINE BETHUUHBI: CKOPOCTh, BPEMsl,
paccTosiHUe, IIeHa, KOJIHYECTBO, CTOMMOCTB, MPOHM3BOJUTEIHHOCTh, BpeMs, 00BEM pPabOTHI,



UCTOJNB3ysl apu(METHUYeCKue JeHCTBUSA, OIEHKY, HNPUKHUIKY, TIOJb30BATECS EAMHULIAMH
U3MEPEHUS COOTBETCTBYIOIIUX BEIIMYHH.

CoctaBnsaTh OyKBEHHBIE BBIPAXKEHHSI TIO YCIOBHUIO 3a]1a49H.

N3Bnekats MHPOpMAIINIO, TPEACTABICHHYIO B TaOMUIaX, HA JTUHEWHOH, CTONOYATON WM
KpYrOBOM JuarpaMMax, MHTEPIPETUPOBATh NPEICTABICHHBIE JAHHBIC, HUCIIOIb30BATH JaHHBIC
IIpY PELICHUH 3a/1a4.

[IpencraBisaTs HHPOPMAIIHIO C TOMOIIBIO TAOJIHUIL, THHEHHOU U CTOJIOYATON AUarpamm.

Harasignast reomerpust

[IpuBoauTh TpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUpA, UMEIOMHUX (HOpMy H3YydEeHHBIX
F€OMETPUYECKUX IUIOCKUX M MPOCTPAHCTBEHHBIX (UIYp, NPUMEPHI PABHBIX U CUMMETPUYHBIX
¢buryp.

N300paxkaTh ¢ NOMOUIBIO LUPKYJS, JIMHEWKH, TPAHCIOPTHpPAa HA HEIMHOBAHHOW H
KJIeT4aToll OyMmare U3ydeHHble IIJIOCKHE TeoMeTpuueckue (Gurypsl M KOHGUIypaluu,
CUMMETpPUYHbIE (QUTYPBI.

[lonb3oBaTbcsi TreOMETPUYECKUMH  TOHATHUSIMU:  PABEHCTBO  (QUIYp, CHUMMETpHS,
HCIIOJIb30BATh TEPMUHOJIOTHIO, CBS3aHHYIO C CHMMETPHEN: OCb CUMMETPHH, LIEHTP CUMMETPHH.

HaxonnuTe BeNIMUYMHBI YIJI0B WU3MEPEHHEM C TOMOULIBIO TPAaHCHOPTHPA, CTPOUTH YIJIbI
3aJIaHHOW  BEJIMYMHBI, T0JIb30BaThC IPU PEIIEHWH 3aJa4 TIpaJyCHOM Mepoil YIJIOB,
pacno3HaBaTh Ha 4epTekax OCTPBIN, IPSIMOM, pa3BEPHYTHIM U TYIOM YIJIBL.

Beruucnate MHY J0OMaHOM, NEPUMETP MHOTOYIOJIBHMKA, IOJIb30BAaThCA €IMHHUIIAMHU
W3MEPEHUS JUIMHBI, BBIPAXKaTh OJIHYU €IMHULIBI U3MEPEHNUS JUTMHBI Yepe3 ApyTHe.

Haxonuts, ucnosnbe3ys 4epTEKHbIE HHCTPYMEHTBI, PACCTOSHUSA: MEXY IBYMs TOUKaMH, OT
TOYKH J0 NPSAMOM, JJIMHY IyTH HA KBAJIPaTHOM CETKE.

Boruncnate minomans (Uryp, COCTaBICHHBIX M3 MPSMOYTOJIbHHKOB, HCHOJIb30BaTh
pazbueHre Ha MPSAMOYrOJbHUKHM, Ha paBHbIE (UTYpbI, JOCTpaUBaHUE N0 MPSMOYTOJIbHHKA,
M0JIb30BATHCSI OCHOBHBIMM €IMHHMIIAMU HM3MEpPEHUs IUIOLAAN, BBIPAXaTh OJHHU EIUHUILIBI
M3MEPEHUS TUIOLIAAN Yepe3 ApyTHe.

PacrioznaBath Ha MOZAENSAX M M300paKEHUSIX MUPAMUIY, KOHYC, LHJIUHIP, UCIIOJIb30BATh
TEPMHUHOJIOTHIO: BEpILIMHA, pedpo, IpaHb, OCHOBAaHHE, pa3BEPTKA.

N300paxkaTh Ha KIIeT4aTOM Oymare MpsSMOYTOJIbHBIN apaieIenune]l.

Boruncnsate 00bEM IpsIMOYTOJILHOTO Mapajieienurnena, Kyda, mojlb30BaThCsi OCHOBHBIMU
eIMHULIAMU U3MEPEHHS 00bEMa;

Pemrate HecnoxHble 33/1a4M HA HAXOKJICHHE T'€OMETPUUYECKUX BEIMYHMH B MPAKTUYECKUX
CUTYyalHUsX.



TEMATHYECKOE IINTAHUPOBAHUE

5 KVIACC
KoJsmyecTBo 4acoB JteKTpoHHbIe Yuer paboueii
Ne HaumeHoBaHue pa3/iesioB U TeM K I (uudposbie) porpaMmel
n/n NMporpaMmbIl Bcero OHTPOJIBHBIE pakTiecikue o0pa3oBaTe/IbHbIE BocnuTanni (PIIB),
padoThI padoThI pecypesI KO/l M3 MOJYJIfl
nporpammsli 3.4
HarypanbHhblie uncina. [elictBus ¢ 1,.2,3,4.1,53,55,513,
1 P A 43 1 EH@HOTeKa Hox 5.17,6.1,6.2,5.1,5.2,53,
HaTypaJdbHBIMH YHCIIAMU https://m.edsoo.ru/7f4131ce 5.11 5.12, 5.15, 5.16
Harnsannas reomerpus. Jlunnu Ha 1,2,3,4.1,5.3,55,513,
2 ! P 12 2 BH@.IHOTeKa Hox 5.17,6.1,6.2,5.1,5.2,53,
IUIOCKOCTH https:/m.edsoo.ru/7f4131ce | 513 512 515 5.16
Bu6 OK 1,2,3,41,53,55, 5.6,
3 OOGBIKHOBEHHBIE IPOOH 48 1 " J_IHOTeKa I 5.16,6.1,6.2,5.1,5.2,53,
https://m.edsoo.ru/7f4131ce 511, 5.12, 515
4 Harnsannas reomerpus. 10 1 Bu6uoreka [OK é l27 2, f.é,zs.g, 15.:,25.;33;
MHOrOyroIsHuKI https:/m.edsoo.ru/7f4131ce | 511 515 515 516
1,2,3,4.1,53,55, 5.6,
5 Hecsitudynblie ApoOH 38 1 BH6J.IH0TeKa HOK 5.16,6.1,6.2,5.1,5.2, 5.3,
https://m.edsoo.ru/7f4131ce 5.11,5.12, 515
5 Harnsannas reomerpus. Tena u 9 1 Bubimoreka [IOK é 127 z, 14- é,25-§, 15.2,25.233:
(GUIryphI B IPOCTPAHCTBE https://m.edsoo.ru/7f4131ce 5:11: 512515 516
Bu6 K 1,2,3,4.1,5.3,55, 58,
7 [ToBTOpEeHME M 0000IIEHNE 10 2 1 JIIHOTeKa 1o 5.16, 6.1, 6.2, 5.1, 5.2, 5.3,
https://m.edsoo.ru/7f4131ce 5.11,5.12, 515
OBUIEE KOJIMYECTBO YACOB I10 170 5 4
[TPOI'PAMME
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6 KJIACC

KoaudecTBO 9acoB

Yuer paboueii

Ne HaunmeHoBaHue pa3iesioB DuieKTpoHHbIe (U poBHIE) NPOrpaMmbl
Kourpoabusie | IlpakTnueckue
n/n U TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE peCypchl Bocnutanus (PIIB), kox
padoThI padoTbI
U3 MOJYJIsl IPOrPaMMBbl
3.4.
Bu6 OK 1,2,3,4.1,53,55,513,
1 HartypanbHble yncna 30 1 " H_HOTeKa 1 5.17,6.1,6.2,5.1,5.2,5.3,511,
https://m.edso0.ru/7f414736 5.12 5.15, 5.16
) Harnsanas reomerpus. 7 bubnunoreka [IOK 1,2,3,41,53,55,56,6.1,6.2,
[TpsiMbIe Ha TIOCKOCTH https://m.edso0.ru/7f414736 >1,5253,511,512, 515,516
Bu6 OK 1,2,3,4.2,52,53,5.6,5.13,
3 Hpobu 32 1 1 " H_HOTeKa 1 5.15,6.1,6.2,5.1,5.2,5.3,5.11,
https://m.edsoo.ru/7f414736 5.12 5.15. 5.16
4 Harusaaas reomerpus. 6 1 Bbubaunoreka IIOK 1,2,3,/42,54,56,5.18,6.1,62,
Cummerpus https://m.edsoo.ru/7f414736 >1,5253,511,512,5.15, 516
5 Bripaxkenus ¢ 6ykBamu 6 bubnmorexa LIOK g
P Ve https://m.edsoo.ru/7f414736 6251,5253,511, 512,515
5 Harnsannas reomerpus. 14 1 1 BI/I6J‘I.I/IOTeKa HOK (15 1263245215:255635;(1)15;?2
durypsl Ha IIOCKOCTH https://m.edsoo.ru/7f414736 5.15, 5.16
[TonoxuTenpHbIE U bubnuorexa [JOK 1,2,3,4.1,53,55,513 517,
7 40 1 6.1,6.2,5.1,5.2, 5.3,5.11,512,
OTPHIIATEIILHBIE YKCIIA https://m.edsoo.ru/7f414736 5.15. 5.16
8 [IpencraBienne JaHHBIX 6 1 bubmmorexa LIOK L e
pedt 8 https://m.edsoo.ru/7f414736 515253511512 515,516
Harnsaanas reomerpus. bubnuorexa LIOK 1,2,3,4.1,53,5556,5.10,61,
9 9 1 ) 6.2,5.1,5.2,5.3,5.11, 5.12, 515,
@durypsl B IpoCTpaHCTBE https://m.edsoo.ru/7f414736 516
N 606 B K 1,2,3,4.2,5.4,56,5.10, 5.18,
10 OBTOpEHME, 000011IEHNE, 20 5 ubamnoreka 11O 6162 51 52 53 511 512
CUCTEeMaTH3aIHs https://m.edso0.ru/7f414736 5.15, 5.16
OBIIEE KOJIMYECTBO HACOB 170 6 5
I10 ITPOT'PAMME
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IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHUA OCHOBHOM
OBPA3OBATEJIbHOM ITPOT PAMMBI

5 KVIACC
Kona .
HpoBEpsIEMOro IIpoBepsiembie Npe1MeTHbIE Pe3y.IbTaThl 0CBOCHHS OCHOBHOI
pesybTaTa o0pa3oBaTe/IbHON MNPOrpaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus
1 Yucna v BBIMUCIEHUS
[lonumarh ¥ IPaBUIBHO YNOTPEOISATh TEPMUHBI, CBSI3aHHBIE C HATypaJbHBIMU
11 YrcIaMH, OOBIKHOBEHHBIMH U JICCATHYHBIMU JIPOOSIMHU
19 CpaBHUBATh U YIOPSA0UMBATh HATYpaJbHbIE YMCIIA, CPABHUBATH B MIPOCTEHILINX
citydasix oObIKHOBEHHbIE ApoOH, AeCATUUHBIE ApoOU
CoOTHOCUTBH TOUYKY Ha KOOPJIMHATHON (UMCIIOBOM) MPSIMOW C COOTBETCTBYIOIIUM
1.3 el yucioM M u300pakaTb HaTypajbHbIE 4YKC]Aa TOYKAMU Ha KOOPAMHATHOM
(uncnoBoit) mpsAMoit
Bomonuiate  apudpmernyeckue  JEHCTBHS € HaTypaJlbHBIMH — YHCIAMH, C
14 OOBIKHOBEHHBIMHU APOOSIMHU B MPOCTEHIIMNX CITydasx
15 BoInonHATh NpoBepKyY, NPUKHUIKY pe3yIbTaTa BHIYMCICHUN
1.6 Oxpyriarh HaTypaJlbHbIE Yhcia
2 Pemrenne TexCcTOBBIX 3a1a4
Pemate TekcToBblEe 3amauu  apuPMETHUECKUM CIIOCOOOM M C  TOMOIIBIO
2.1 OpPraHM30BaHHOTO KOHEYHOTO Iepedopa BceX BO3MOKHBIX BAPUAHTOB
29 Pemate 3agaun, conepaxaliue 3aBUCUMOCTH, CBS3bIBAIOIINE BETMUUHBI: CKOPOCTb,
BpEMsl, PACCTOSIHUE, LIeHa, KOJIMYECTBO, CTOUMOCTh
Hcnonbs30BaTh KpaTKUe 3alMCH, CXEMBbI, TaOIMIbI, 0003HAUEHUs IIPU PELICHUU
2.3 3a71a4
24 Ilonb30BaTbCcsl OCHOBHBIMM €IMHUIIAMM U3MEPEHUS: LIEHBI, MAacChl, pacCTOSHMUS,
BPEMEHH, CKOPOCTH, BbIpa)KaTh OJHU €IMHUIIbI BEIMUYMHBI Yepe3 Apyrue
W3Bnekatp, aHaIM3UpOBaTh, OLEHHWBAaTh MHMOpPMALUIO, IPEJICTABICHHYIO B
2.5 Tabiuile, Ha CTOJOYATOW JUarpamMme, HWHTEPIPETHPOBATh IMPEICTABICHHbBIC
JIAHHBIE, UCTI0JIb30BaTh JaHHbIE IIPU PEIICHUH 331a4
3 Harnsanas reomerpust
31 [Tonb30BaThCs T€OMETPUUECKUMH MOHATUSAMH: TOYKA, MpsiMasi, OTPE30K, JIyd,
yToJl, MHOTOYTOJIbHUK, OKPYXHOCTb, KpyT'
[IpuBomuTh mHpUMEpPHl OOBEKTOB OKPY)KAIOLIETO0 MHpA, HMEIOMUX (opMy
3.2 U3yUYCHHBIX T€OMETPUUECKUX PUTyp
Hcnonb3oBaTh TEPMHHOJIOTHIO, CBSA3aHHYIO C YIJaMH: BEpIIMHA CTOPOHA; C
3.3 MHOTI'OYIOJIbHUKAMH: YTOJI, BEpUIMHA, CTOPOHA, AMArOHalb; C OKPYKHOCTHIO:
panuyc, TuaMeTp, LEHTP
N3o00paxare H3ydyeHHblE TeOMEeTpUYecKre (Uryppl Ha HEIMHOBAaHHOH W
34 KJeT4aToi Oymare ¢ MOMOIIBIO IUPKYJIS U TMHEHKU
Haxomuts JUIMHBI OTPE3KOB HENOCPEICTBEHHBIM H3MEPEHHEM C IOMOIIBIO
3.5 JVHEWKH, CTPOUTH OTPE3KH 3aJaHHOW JUIMHBI; CTPOUTH OKPY)KHOCTb 3alaHHOTO
paauyca
36 Hcnonb30BaTh cBOICTBA CTOPOH M YIVIOB IPSIMOYIOJIBHHMKA, KBajapara I UX
IIOCTPOEHMSI, BBIYMCIEHUS TUIOIAAN U IEpPUMETPA
3.7 Bbruucnare mepumerp M IUIOINAAL  KBajpara, MNpSIMOYToJbHHMKaA, (uryp,




COCTaBJICHHBIX W3 NPSIMOYTOJIBHUKOB, B TOM YHCIIC (UTYp, U300pakEHHBIX Ha
KJIET4aTON Oymare

Ilonp30BaThCsl OCHOBHBIMH MCTPUYCCKUMU CAUHHULAMHU HU3MCPCHUA  OJIMHBI,

38 TUTOIIA/IH; BEIPAXKATh OJTHU €IUHHIIBI BETMUMHBI Yepe3 Ipyrue
3.9 Pacnio3naBare mapaiienenwuiies;, Ky0, HCIOIB30BaTh TEPMHUHOJIOTHIO: BEPUIMHA,
pebpo, rpaHb, U3MEpPEHHsI; HAXOAUTh H3MEPEHHs Mapajliesienunea, Kyoa
310 Beraucnsare  00béM  KyOa, MapajUIeNiennne/a 1o 3a/aHHbIM  H3MEPEHHAM,
NI0JIb30BATHCS €AMHUIIAMH U3MEPEHUS 00bEMa
Pemate HecnoxHbIE 3amaud  HAa U3MEPEHHE T'€OMETPUYECKUX BEIMYMH B
311 NPaKTUIECKUX CUTYAIHIX
6 KJIACC
Kon .
HIpOBEpsIEMOro IIpoBepsiembIe Npe/IMeTHbIE Pe3YILTATEI 0CBOCHHUS OCHOBHOI
pesyibTaTa 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTI'0 00111eTr0 00pa3oBaHus
1 Yucna v BBIMUCIEHUS
3HaTh W TOHWMATh TEPMHHBI, CBSI3aHHBIC C PA3IMYHBIMH BUAAMH YHUCEN W
11 crnocobaMH MX 3allUCH, MEPEeXOIUTh (€CIM 3TO BO3MOXKHO) OT OAHON (HOpMBI
3alMCH YMCIIa K Jpyron
CpaBHHMBATh W yMOPSAIOYMBATH IEJIbIC YNCITA, OOBIKHOBEHHBIC M JECATUYHBIC
12 IpoOu, CpaBHUBATH YHCJIA OJHOTO U Pa3HBIX 3HAKOB
BbimonHATh, coyeras yCTHbIE W IHCBMEHHBIE TNPUEMBI, aApUPMETHUECKHE
13 JNEUCTBUA C HATypaJlbHBIMM UM LEJNbIMH  4YHUCIaMH, OOBIKHOBEHHBIMH U
JECATUYHBIMU JPOOSMU, NOJOKUTEIbHBIMYU U OTPULIATEIbHBIMU YHCIAMU
BbruncnaTe 3Ha4€HUS YUCIIOBBIX BBIPA)XKEHUH, BBINOJIHATH MPUKHAKY U OLEHKY
14 pe3yiabTaTa BEIYMCIEHUH, BBIIOIHATH IPEO0OPA30BAHUS YUCIOBBIX BBIPAXKEHUN Ha
OCHOBE CBOMCTB apu(PMETHIECCKUX JCHCTBHUI
15 OKpyTrisTh Lenble Yucia U IeCITUYHbIE IpoOU, HAXOAUTh IPUOIMIKEHUS YKHCe
16 CoOTHOCUTH TOUKY Ha KOOPAMHATHOM MPSIMOM C COOTBETCTBYIOLIUM €l YHCIIOM U
n300paXkaTh YMcia TOYKAMU Ha KOOPAWHATHOM NPsMOM, HAXOAUTh MOYJIb YHCIIa
17 CoOTHOCUTH TOUKY B NIPSIMOYI'OJIbHON CHCTEME KOOPAUHAT ¢ KOOpIUHATAMU 3TOU
TOYKHU
1.8 OKpyriasTh Lenble Yucia U IeCITUYHbIE IpoOU, HAXOAUTh IPUOIMKEHUS YKCe
2 YucnoBble U OYKBEHHBIE BBIPAKEHUS
[lonumaTh M ynoTpeOJATH TEPMUHBI, CBA3aHHBIE C 3alUChIO CTENEHU YHCIA,
2.1 HAXOJUTh KBaJApaT M KyO 4uCIa, BHIYMCIATH 3HAYEHUS YMCIIOBBIX BBIPKEHUH,
coJiepXKalluX CTeIEeHU
[Tonp30BaThcs MpU3HAKaMU JIEIMMOCTH, PacKiIaJblBaTh HaTypalbHblE YKCIa Ha
2.2 IPOCTbIE MHOKUTEIH
2.3 ITonb30oBaThcs MacITaboM, COCTABIATh MPONOPIMU U OTHOLLICHUS
Hcnonb3oBath OykBbI A1 00O3HAYEHMs YHMCEN MpPU 3allUCH MaTeMaTHYECKHX
24 BBIP@KEHUH, COCTaBIATh OYKBEHHBbIE BBIPOKEHHS U (OPMYJbl, HAXOAUTh
3Ha4eHUs1 OYKBEHHBIX BBIpAKEHUIN
2.5 HaxonuTh HeU3BeCTHBIH KOMIOHEHT PaBEHCTBA
3 Pemienune TekCcTOBBIX 337124
3.1 Pemrate MHOTOIIIArOBBIE TEKCTOBBIE 331241 apU(PMETHUECKUM CIIOCOOOM




3.2

Pemate 3ala4yu, CBA3aHHBIC C OTHOUICHUCM, IMPONOPHHUOHAIBHOCTHIO BCIWYHWH,
MMpOUCHTaMHU, p€lIaTb TPU OCHOBHBIC 3aa4M Ha I[pOGI/I 1 NPOLUCHTHI

3.3

Pemats 3amaun, copepkaiine 3aBUCUMOCTH, CBSI3bIBAIOIINE BETHUYUHBI: CKOPOCTb,
BpeMsi, PacCCTOSTHUE, IICHY, KOJIMYECTBO, CTOMMOCTh, TPOU3BOIUTEILHOCTD, BPEMSI,
00BEM paboOThI, HCIONB3YS ApU(PMETUUYCCKUE [CHCTBUS, OICHKY, NPUKUIKY;
10JIb30BATHCS CIMHUIIAMU U3MEPEHUST COOTBETCTBYIOIINX BEIIMYHH

3.4

CocraBiiarhb 6YKB€HHI>IC BBIPAXKCHUSA 110 YCIIOBHIO 3a1a4Un

3.5

W3Bnekats nHGOPMAIHIO, IPEJICTABICHHYIO B TAOIUIAX, Ha JIMHEWHOH, CTOJIOUATOM
WIM KpPYroBOM Jauarpammax, HWHTEpPIPETUPOBaTh IPEJCTABICHHBIE JaHHbIE,
MCII0JIb30BAaTh JAHHBIE [IPU PELICHUH 3a/1a4

3.6

[IpencraBiasaTe MHQOpPMAIMIO C NMOMONIbIO TaONIUII, JTUHEHHON U cTonO4aTon
JarpaMm

Harnsanas reomerpus

41

[IpuBoauTh mpUMepsl OOBEKTOB OKPYXKAIOUIETO MHpa, HUMermux Gopmy
W3YYEHHBIX T'€OMETPUYECKUX IUIOCKUX U MPOCTPAHCTBEHHBIX (QUTYp, HMPHUMEpPHI
PaBHBIX 1 CHMMETPUYHBIX QUTYD

4.2

N3006paxkaTh ¢ MOMOIIBIO HUPKYIIS, TUHEHKH, TPAHCIIOPTUPA HA HETMHOBAaHHON U
KjeTyaTod Oymare H3ydeHHblE IUIOCKHE TreoMeTpuyeckue (Qurypbl u
KOH(pUTypaluu, CHMMETpUYHbIE QUTYPBI

4.3

[Tonb3oBaThcsi T€OMETPUUECKUMH TIOHATHUSAMU: PABEHCTBO (DUTYp, CUMMETpHS;
HCIIOJIb30BATh TEPMHUHOJIOTHIO, CBS3aHHYIO C CHMMETpPUEH: OCh CHUMMETPHH,
LEHTP CUMMETPUU

4.4

Haxonuth BenMYMHBI YIJIOB MU3MEPEHHEM C MOMOUIBI0 TPAHCHOPTHPA, CTPOUTH
YTJIbI 3aJaHHOM BEJIMYUHBI, ITOJIB30BaThCS MPU PEIICHUH 3a]1a4 TPaayCHOM MEPO
YTJIOB, PACMO3HABAaTh HA YEPTEkKAX OCTPBIM, MPSIMOM, pa3BEPHYTHIN U TYMOU YIJIbI

4.5

Boluncnsare  aaMHYy  JIOMaHOM, TEPUMETP MHOTOYrOJbHHKA, TOJb30BATHCS
€AMHULIAMUA W3MEPEHUS JUIMHBI, BHIPAKaTh OJHU €IUHUIBI M3MEPEHUS JUTHHBI
yepes Ipyrue

4.6

Haxonutb, ucrosib3ysi 4epTEKHbIE UHCTPYMEHTBI, PACCTOSHUS: MEXAY ABYMS
TOYKaMH, OT TOUKH JIO0 IPSMOM, JUIMHY ITyTH Ha KBAaJIPaTHON CETKE

4.7

Boruncnsate miomans Guryp, coctaBieHHbIX U3 IPSIMOYTOJIbHUKOB, UCIOJIb30BaTh
pazbueHre Ha NPSAMOYrOJbHUKH, Ha paBHbIE (GUTYpPHI, JIOCTpauBaHUE JI0
IPSIMOYTOJIbHUKA, TOJIb30BaTbCS OCHOBHBIMH EIMHHIIAMHM W3MEPEHHS IUIOIIAIH,
BBIPXKaTh OJIHU €AMHUIIBI U3MEPEHUS TIOIIAIN Yepe3 Ipyrue

4.8

Pacnio3naBate Ha Mojaensax u I/I306pa)KeHI/IHX nupamuay, KOHYC, HWJIHUHIDP,
HCIIOJIb30BAaTh TCPMHUHOJIOTUIO: BEPIIMHA, pe6p0, I'paHb, OCHOBAHHC, pa3BépTKa

4.9

N300paxkaTs Ha KIIeT4aToi Oymare nNpsSMOYTOJIbHBIN apaiesenune

4.10

Brrunciagars 00néM MIPAMOYT'OJIBHOT'O ITapaJuIeJIenuIicaa, KY68., IIOJIB30BAaTbhCA
OCHOBHBIMHU €AMHHUIAMH U3MCPCHUA 00BéMa

411

Pemate HecnokHBIE 3aJadydl Ha HaXO0XXICHHUE reoOMETpUICCKUX BCIHNYNH B
IMPAKTHUYCCKUX CUTYyalIUAX




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

5 KJIACC
Koxa IIpoBepsieMblii 3JIEMEHT COJEpPKAHUSA
1 HarypaneHble uncia u Hynb
11 HatypanbHoe uncno. Pag HaTypanbhbix uncen. Yuciuo 0. M300pakeHue HaTypabHBIX YHCET
TOYKaMH Ha KOOPJMHATHOM (YUCIIOBOI) MpsiMOi
1.2 [To3unmonnas cucrema cuucienus. Pumckas aymepanus. Jlecarndnas cucteMa CYUCICHUsS
CpaBHeHHE HATypalbHBIX YUCEJl, CPABHEHHUE HATYpaJbHBIX uucen ¢ HylaéM. OKpyrieHue
13 HaTypaJbHBIX YHCE]I
CnosxeHue, BbIUNTAHUE, YMHOKEHUE U JIeJIEHUE HaTypalibHbIX yucesl. CBOMCTBO HyJs MpHU
14 CJIOKEHHH, CBOMCTBA HYJISI M €JMHULIBI TP YMHOXKEHUU. [lepemMecTuTenbHOE U COYEeTaTeNbHOE
CBOMCTBa (3aKOHbBI) CIIO)KEHHS M YMHOXKEHHUS, paclpeiesUTeIbHOE CBOMCTBO (3aKOH)
YMHOKEHUS
Wcnonb3oBanue OykB [uisi 0003HAYEHUS] HEM3BECTHOIO KOMIIOHEHTA M 3allUCH CBOMCTB
L5 apuMETUYECKUX TCUCTBUI
16 Jlenutenn m KpaTHbIE YMCIIA, PA3JIOKEHUE HA MHOXKHUTENH. IIpocThie U cOCTaBHBIE YHMCIA.
[Tpusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKOM
17 CreneHb C HaTypaldbHBIM IIOKa3aTeJeM. 3alliCh YHCIA B BHUAE CYMMBI pa3psIHBIX
ClIaraeMbIxX
UucnoBoe BbIpakeHUE. BplunciieHHe 3HAYEHWM YHCIOBBIX BBIPAKEHUH, MOPSIOK
18 BBINIOJIHEHUS JcWcTBUM. lcmosnb3oBaHWe MpU  BBIYMCICHUSAX IEPEMECTUTEIBHOTO U

COUETATENIbHOTO CBOMCTB (3aKOHOB) CIIO)KEHHUS W YMHOXEHHsS, pacHpeesuTeIbHOrOo
CBOMCTBA YMHOKECHUS

2 Hpobu

[IpencraBnenue o apodM Kak crocoOe 3amucu 4acTh BeauduHbL. OOBIKHOBEHHBIE APOOH.
[IpaBunbHBIE W HempaBWIbHBIE ApoOu. CMmemranHas ApoOb, MPEACTABICHHE CMENIaHHOW

21 IpoOu B BHUJIE HEMPABUJIBHON OpOOHM U BbIAEICHHE IEJION YacTH YMcCia U3 HEeMpaBUIbHOU
npo6u. M3o0pakenne napobel ToukaMu Ha YMCIOBOM MPSMOM
OcHoBHOe cBoiicTBO aApoou. Cokpamenue apooOeit. [lpuBenenune apoOu Kk HOBOMY
2.2 3HameHatento. CpaBHeHHE IpoOei
CrnoxxeHue W BBIYMTAHUE ApoOCH. YMHOXKEHUE W JAeNieHHe ApoOel, B3aMMHO-OOpaTHbIE
2.3 npo6u. HaxoxaeHue 4acTu 1eJIoro U IeJIoro Mo €ro 4acTh
Hecstuunas 3anuck apoOeit. [IpeacraBnenue necsiTUYHON ApoOU B BHAE OOBIKHOBEHHOI.
2.4 N300paxkenune necaTHUHBIX Apo0ei ToukaMH Ha YMCIOBOM npsaMoil. CpaBHEHHE AECATHYHBIX
npooeit
2.5 Apudmernueckue AeUCTBUA C IeCATUIHBIMU ApoOsiMu. OKpyriieHne AeCATUYHBIX qpooei
3 Pemienune TekcTOBBIX 33124
3.1 Perienne TeKCTOBBIX 3324 apU(PMETHUECKUM CIIOCOOOM
3.2 Pemenune normveckux 3amad. Pemienue 3amau mepebopoM BCeX BO3MOMKHBIX BapHAHTOB.

Hcnons3oBanue ITIpU pCIICHUH 3a1a4 Ta6J'II/II_I Hn CXEM

Pemenne 3ala4, CoACpIKAlIUX 3aBUCUMOCTH, CBA3BIBAIOIINEC BCIUYHUHBI: CKOPOCTb, BPEMH,
3.3 pacCTosAHUC, LICHY, KOJINYICCTBO, CTOUMOCTD. | 2910705050005 HU3MCPCHUSA: MACCHI, 06’béMa, OCHBbI,
paccTosAHuA, BpEMCHH, CKOPOCTHU. CBs3b MCXKAY CAUHULIAMH U3MCPCHUA Ka)kJ0H BETMYNHEI

3.4 Pemenne 0CHOBHBIX 337124 Ha APOOH
3.5 [IpencraBieHre JaHHBIX B BUJE TAONHUII, CTOJIOYATHIX JHArpaMM
4 Harnsgnas reomerpus

4.1 Harnsangneie MNpCACTaBJICHUA O (I)I/Il" ypaxX Ha IJIOCKOCTH: TOYKaA, IpsAMasA, OTPC30K, JIy4, Yroli,




JIOMaHasi, MHOIOYT OJIBHUK, OKPY>KHOCTb, KPYI. YT0u1. IIpsIMOM, OCTpBIH, TyIION U pa3BEPHYTHIN
YIJIBI

JUmmHa  oTpe3ka, METPUYECKHE €IMHULBI JUIMHBL  JUIMHA  JIOMAHOW, IEpUMETP

4.2
MHOTOYI0JIbHUKA. MI3MepeHre U OCTPOEHUE YIJIOB € IOMOLIbIO TPAHCIIOPTUPa

Harnsaneie npencraBieHus o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJBHHK, MPSIMOYTOJIbHHUK,

4.3 KBaJ[paT, TPEYTOJIBHUK; O PABEHCTBE QUTYD

N3o0paxkenue Guryp, B TOM 4uciIe Ha KieTdaToit Oymare. Iloctpoenne koHpUTrypanui u3
44 yacTel MpsIMOM, OKPY)KHOCTM Ha HEJIMHOBAHHOM M kieryaToi Oymare. Mcnosib3oBaHue
CBOWCTB CTOPOH U YIJIOB IPSIMOYTOJIbHUKA, KBaJ[paTa

Hnomam) MMPpAMOYTOJIbHUKa U MHOI'OYI'OJIbHUKOB, COCTABJICHHLIX U3 IPAMOYIrOJIbHUKOB, B

4.5 TOM uucie Guryp, n300pak€HHBIX Ha KieTdaTol Oymare. EnvHUIBI H3MepeHus TUI0Ia u
Harnannele  mpeacTaBieHuss O — HPOCTPAHCTBEHHBIX — (urypax:  MpsSMOYTOJIbHBIN

16 napallenernmes, KyO, MHOrorpaHHuku. M3o0paxeHue NTpOoCTEHIINX MHOTOIPAaHHUKOB.
Pa3Béptku kyba m mapamnenenunena. Co3gaHue Mojeneld MHOTOIpaHHUKOB (M3 Oymarw,
MIPOBOJIOKH, TUTACTUIIMHA U IPYTHX MaTepHajioB)

4.7 O6bBEM IPSIMOYTOJIBHOTO Napasuienenunena, Kyoa. Equauinst usmepenus oobéma

6 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
1 HarypaneHble uncna

Apudmernueckue NAEHCTBUS C MHOTO3HAYHBIMU HaTypajlbHBIMH 4YHCIaMH. YuCIOBBIE

11 BBIPAKECHUS, TOPSAOK JACHCTBUM, HCIOJb30BAHHE ci<o601<. Ucnonp3oBanne mnpu
BBIYHMCIIECHUSAX MEPEMECTUTENBHOTO U COUYETATEIbHOIO CBOMCTB CIOXKEHHS U YMHOXKECHHS,
pacnpeenuTeNbHOrO CBONCTBA YMHOKEHUS

1.2 OxkpyrieHne HaTypadbHBIX YHCEI

13 Jlenutenun W KpaTHBIE YHWCiIa, HAWOOJBIIMKA OONIMK AETUTETh M HaWMEHbIIEe oO0Iee
KpaTHoe. JlemuMOCTh CyMMBI U TIPOU3BEICHUS

14 JleneHue ¢ ocTaTKOM

2 Hpobu

OObIkHOBEHHAs1 ApoOb, OCHOBHOE CBOICTBO JpoOu, cokpamieHue apobeii. CpaBHeHUE U

2.1 yIopsiA0YMBaHue JIpooeit
Pemenue 3a1ay Ha HaXOXJACHHUE YACTH OT LIEJIOTO U IIEJIOTO 1O ero yactu. /[pobHoe uncio

2.2 KaK pe3ynbTar JefIeHus

23 [IpencraBienue necsITMUHON OpoOM B BUAE OOBIKHOBEHHOW APOOM M BO3MOXKHOCTH
Mpe/ICTaBIeHHs] OOBIKHOBEHHOM IpOOH B BUAE JECATUYHOM
JlecsiTuunbie poOM U MeTpUUECcKas cuctemMa Mep. ApudpmeTrnieckue JeiCTBUS U YUCIOBBIE

24 BBIPAKEHUS C OOBIKHOBEHHBIMH U JECSITUUYHBIMU POOSIMU

25 OtHomenue. Jlenenue B JaHHOM OTHomieHWH. Macmral, nponopuus. Ilpumenenue

HpOHOpHI/Iﬁ IIpU pCUHICHUH 3a1a4

[lonatue npoueHta. Beluucienne mpoueHTa OT BEIMYUHBI U BEJIIMYMHBI 10 €€ MPOIEHTY.
2.6 BreipakeHre TPOIEHTOB JECATHMYHBIMU ApoOsMu. PemieHume 3amad  Ha  TPOICHTHI.
BripaskeHue OTHOIIIEHUS BEIMYUH B MPOLIEHTAX

3 IlonoxxutenpHbIE U OTPULIATCIILHBIC YUCIIa

[lonoxwurenpHble U OTpULATENbHBIE YKcia. Llenple yncna. Moaynb uncnia, reoMmeTpuyecKas
3.1 MHTepHpeTanus Moy yucia. M3o0paxenne yncesn Ha KOOPAUHATHON TpsMoid. UucIoBbIe
npoMexyTku. CpaBHEHHUE YUCEN

3.2 ApI/I(bMeTI/ILICCKI/Ie JIENCTBUS C TIOJIOKUTEIbHBIMU U OTpULATCIIbHBIMU YU CJIAMU

3.3 HpSIMOYFOJ'ILHaﬂ CUCTCMa KOOpJAWHAT Ha IUIOCKOCTH. KOOleI/IHaTBI TOYKHW Ha IIJIIOCKOCTH,




abcmucca u opaunHara. Iloctpoenune Touek 1 GpUryp Ha KOOPJHMHATHON MIIOCKOCTH

4 byKkBeHHBIE BBIpa)KECHUSA
[Tpumenenne OyKB sl 3aMCH MaTeMaTHYECKUX BBIpAXEHUH W mpemioxeHuid. CBoiicTBa
4.1 apupMeTndecKkux JeHCTBUH. DByKBEHHBIC BBID@KCHUSI M YHUCIOBBIC I10JICTAHOBKH.
bykBeHHbIE paBEHCTBA, HAX0XK/IEHUE HEU3BECTHOIO KOMIIOHEHTA
49 @opmynbl, QGOpMyaBl TEepEMeTpa M IUIOMAIU IPSIMOYTOJIbHHMKA, KBajapara, o0bEma
napajuiesienunesaa u Kyoa
5) Pemenue TekcToBbIX 3314
5.1 Pemenue TekCTOBBIX 33124 apu(METHISCKIM CIIOCOOOM
5.2 Pemenue noruueckux 3aaay. Pemenue 3agau nepedbopoM BceX BO3MOKHBIX BAPHAHTOB
Pemenue 3anay, comepkamnx 3aBUCUMOCTH, CBSI3bIBAIOLINX BEIMYMHBI: CKOPOCTh, BpEMS,
53 paccTosiHue, 1I€Ha, KOJIMYECTBO, CTOUMOCTb, MPOU3BOJAUTEIBHOCTD, BpeMs, 00BEM pabOTHI.
Eunaunbl u3mMepeHus: Macchl, CTOMMOCTH, PacCTOSTHUS, BPEMEHH, CKOPOCTU. CBsI3b MEXKIY
€IMHUIIAMU U3MEPEHMSI KayKJI0OW BETMUUHBI
54 Pemenne 3amau, CBSI3aHHBIX C  OTHOLIEHHEM, MPONOPLMOHAIBLHOCTBIO  BEJMYMH,
' MIPOLIEHTAaMU; pelIeHNEe OCHOBHBIX 3a/1a4 Ha JPOOU U MPOLEHTHI
OneHka M NMPUKUIKA, OKpyriieHue pesynabTata. CocTaBieHHe OYKBEHHBIX BBIPaKEHUH IO
55 YCIIOBUIO 3aJ1a4H.
56 [IpencraBienre DaHHBIX C TOMOINBIO Tabmun U auarpamMm. Crosiduarble aUarpammbl.
UreHue KpyroBbIX AUarpaMm
6 Harnsgaas reomerpust
6.1 Touka, mpsAMas, OTPE30K, Jyd4, Yroia, JOMaHas, MHOTOYIOJIBHHUK, YETBIPEXYrOJIbHUK,
TPEYTOJIbHUK, OKPYKHOCTb, KpyT
6.2 B3anmHOE pacrosiokeHHE IBYX IpPSAMBIX Ha IUIOCKOCTH, IapajlIeibHBIE IIPSMBIE,
NEPIECHIUKYIIIPHBIC IIPSIMBbIC
6.3 I/IsMepeHI/Ieu pacCTOSIHUM: MEKTy IByMsI TOYKAMH, OT TOUKH JI0 IPSAMOMU, JJIMHA MapIIpyTa Ha
KBaJIpaTHOU CETKE
6.4 W3mepenue u NoCTpOCHKE YIJIOB € IIOMOIIBIO TPAHCIIOPTHPA
6.5 Buibt Tpeyr?HBHHKOB: OCIupoyronLHLH?I, MPSIMO YT OJIbHBIMH, TYIOYTOJIbHBIM,
paBHOOEIPEHHBIN, PABHOCTOPOHHUI
6.6 IﬂIeTpréxyr“oanI/IK. IIpsimMOyroyIbHHUK, KBaApaT: MCIOIb30BAHUE CBOMCTB CTOPOH, YIJIOB,
JyaroHaneu
N306pakxeHue reoMeTpuuecKkux (GUryp Ha HEIMHOBAHHOM Oymare ¢ MCIOJIb30BaHHEM
6.7 LUPKYJIA, TUHEHKH, YroJIbHUKA, TpaHcnopTupa. [loctpoenus Ha kierdyaroil Oymare
6.8 [TepumeTp MHOTOYTOJIBHUKA
[lonsitue mnomanu GUrypsl, eaUHULBI U3MepeHus Iiomagy. [pubnmwkénnoe u3mepeHue
6.9 oA GUryp, B TOM 4HCiIe Ha KBaIPaTHOM ceTke
6.10 [TpubnmxEéHHOE U3MEpEHUE JUITMHBI OKPYKHOCTH, TUIOLIAAN Kpyra
6.11 CummeTpus: LeHTpallbHasi, 0ceBas U 3epKanbHasi. [locTpoeHne cuMMeTpuIHbIX GUryp
Harnsanele npeactaBieHus o MpOCTPAHCTBEHHBIX GUrypax: napaiienenunes, Kyo, npusma,
6.12 nupaMuza, KOHYC, IUIMHAP, map u chepa. M3o0paxkeHne NpoCTPaHCTBEHHBIX (QUIYD.
IIpumepsl pa3sBEPTOK MHOTOIPAaHHMKOB, LMIMHApa U KoHyca. CozmaHume Mojenen
MIPOCTPAHCTBEHHBIX GUryp (M3 Oymaru, MpoOBOJIOKH, IUTACTHIIMHA U APYTHX MaTepHajioB)
6.13 Ilonsatne  00bEMa,  enuHHIBI  U3MepeHHs  00béMa.  OOBEM  MPSIMOYTOJBLHOTO

napajenenumnena, kyoa




3.4. Monyab «llIkoabHBIH ypoK»
Peanuzanus nenarorndeckuMy pabOTHUKAMH BOCIIUTATENIFHOTO MOTEHIIMAIA YPOKa
IIPEAINOoaraeT cieayonee:

1. VYcraHoBieHHe TOBEPUTEILHBIX OTHOIIECHUN MEXAY MEIaroruaeckuM pabOTHUKOM H €ro
00y4aromuMHCs, CIOCOOCTBYIOIIUX TO3UTUBHOMY BOCIPHATHIO  OOYYaIOUIMMHCS
TpeOOBaHUN U MPOCHO MEAArornyecKoro pabOTHHKA, MPUBJICYEHHUIO MX BHUMAHUSA K
o0cyxaeMoii Ha ypoke nH(OpMAIMH, aKTHBU3AINN X TIO3HABATEILHON JICATEIIHOCTH;

2. TloOyxnenue oOydaromuxcss COOMIOIATh HA YPOKE OOIICTIPHHSITHIE HOPMBI ITOBEICHHUS,
npaBuja OOMICHUS CO CTapUIMMHU (MEAArOTHYECKUMH PaOOTHUKAMH) M CBEPCTHHUKAMH
(oOyJarormuMucCs ), TPUHIIUAIIBI YIeOHOW TUCIUIUIMHBI U CAMOOPTraHU3allnH;

3. TlpuBrevyeHne BHUMaHHUA OOYJaIONIMXCS K IIEHHOCTHOMY acleKTy M3y4aeMbIX Ha ypoKax
SIBJIGHUH, OpraHu3anus uxX paboThl C MOJy4aeMONl Ha YypOKe COLMAIbHO 3HAYMMOU
nHpopmaned - UHUIUHPOBAHHE €€ OOCYKJIEHHUS, BbICKA3bIBaHUS OOYYaIOIIMMUCS
CBOEr0 MHEHHS IO €€ MOBO/TY, BEIPAOOTKH CBOETO K HEW OTHOIIECHHUS;

4. Hcnonp3oBaHuE BOCHMTATEIbHBIX BO3MOKHOCTEH cojepkKaHHUs Y4eOHOTO IpeaMera
yepe3 JIEMOHCTpPALMI0 O00yYaroIUMcs NPUMEPOB OTBETCTBEHHOTO, TI'PaKJaHCKOTO
MOBEICHHUS, IPOSBIECHUS YEJIOBEKOIIOOMS U T0OPOCEpIeUHOCTH:

4.1. 10100p COOTBETCTBYIOIINUX TEKCTOB JUISl YTEHUS;
4.2.110100p COOTBETCTBYIOIIMX 3a/1a4 [yl PelIeHus, IPOOIEMHBIX CUTyallui st
00CYX/IeHHSI B KJIacce;
4.3. mpeIMETHBIE OJTUMITHAIbI;
4.4. enUHBIN TEMaTUYECKUH YPOK;
4.5. TBOpUYECKUE 3a1aHU.
5. IlpumeHeHue Ha ypoKe HHTEPAKTUBHBIX (POPM PabOTHI C 00YUAIOIIUMHUCS
5.1. UHTEJUIEKTYyalIbHbIE UTPbI, CTUMYJIHPYIOIINE TO3HABATEIbHYIO MOTHBALINIO;
5.2. TMIaKTUYECKH TeaTp — 0ObIrPhIBAHUE CMOAECTUPOBAHHBIX CUTYAIUH;
5.3. rpynmoBas pabota
5.4.paboTa B mapax (KOMaHIHOE B3aUMOJICUCTBHEC);
5.5. muckycceus;
5.6. pomailika BOIIPOCOB;
5.7.Kapycelb;
5.8. CHHKBEIIH;

5.9. xmacrep;

5.10. 3CCE;

5.11. asJi;

5.12. Pa3MHUHKA;

5.13. JKCIpeECC - OIpoc;
5.14. KOH(DepeHIws;
5.15. MIPAKTUKYM;

5.16. KOp3WHA UJICH;
5.17. MOBTOPEHUE C OJHOBPEMEHHBIM KOHTPOJIEM;
5.18. becena;

5.19. ne0athl;

5.20. KPYIJIBIi CTOJI.

6. Ioanepkka MOTHBAlMU OOyJarOmUXCA K TOJYYEHHIO 3HaHWH, HaJaKUBAHUS
MIO3UTUBHBIX MEXJIMYHOCTHBIX OTHOLIEHUH B KJIAacce, IIOMOLIb YCTaHOBIIEHUIO
N00poskenaTenbHOM atMochepbl BO BpeMs ypoKa:

6.1. pu3MUHYTKH;
6.2. UTPOBLIE MOMEHTHI, CUTYaIINH;
6.3. CHOKETHO — POJIEBBIE UIPHI;

7. cDOpMI/IpOBElHI/IC COIMAJIbHO 3HAYUMOTO OIIbITa COTPYAHUYICCTBA U B3aMMHOM HOMOILIHN:



7.1. medcTBO MOTUBUPOBAHHBIX M 3PYANPOBAHHBIX 00y4arOMUXCs HaJ
OJIHOKJIaCCHUKaMH, UMEIOLIUMU Y4eOHBbIE 3aTPyIHEHUS;

7.2. KOMaH/IHOE€ COPEBHOBAHUE;
WunnuupoBanue M NOJJIEP’KKA HCCIEIOBATENbCKON AEATEIBHOCTH 00yJYaromuXxcs JUIst
pUOOPETEHUSI HABBIKOB CAMOCTOSITEIILHOTO PELICHUS TEOPETHUECKON MPOOIIEMBbI, HABBIK
TE€HEPUPOBAHUS U OPOPMIIEHHUS COOCTBEHHBIX UAEH, HABBIK YBAXUTEJIBHOTO OTHOIIECHUS
K YyXXHM HJIesIM, 0(DOpMIIEHHBIM B paboTax Ipyrux MCCiIeqoBaTeNel, HaBbIK IyOIUnIHOTO
BBICTYIUICHHsI TIEpe] AayAUTOPUEH, apryMEHTHpPOBAaHUsS M OTCTaWBaHUS CBOEH TOYKH
3peHus:

8.1. MHAUBHIyAJIbHBIN UCCIIEI0BATEIBCKUI ITPOEKT;

8.2. rpynmnoBOM UCCIAEN0BATEIIbCKUM MTPOEKT;

8.3. KOHKYPC IIPOEKTOB.
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