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I. COAEP)KAHUE YYEBHOI'O ITPEJIMETA

Maremaruka
5 knace
Hamypanvuvie uucna u nyno

HarypanbsHoe uucno. Psag Hatypansbix uncen. Yucno 0. M3o00paxeHne HaTypaqbHBIX YHCET TOUKAMHU
Ha KOOPJIMHATHOM (YUCIIOBOI) MPSMOM.

Ilo3unmonHas cucrema cuucieHusd. Pumckas HyMmepanusi Kak IpHUMEp HENO3ULUOHHON CHUCTEMBI
cuucieHus. JlecsaTuuHas CUCTEMA CUUCIICHUS.

CpaBHEHHE HaTypalbHBIX YHMCEJI, CPABHEHUE HATypalbHbIX 4Hcen ¢ HyldéM. CrocoObl CpaBHEHUS.
OxpyrieHne HaTypaJbHbBIX YUCEIL.

CrnoxeHre HaTypaJbHBIX YHCEI; CBOWCTBO HYJS MPHU CIOKEHWU. BhrunTanue kak neicTBre, oopaTHOe
CJIOKCHMIO. Y MHOKCHHE HAaTypaJIbHBIX YMCEIT; CBOMCTBA HYJIS U €IMHULBI IPH YMHOKCHHH. JlelleHue Kak
neiictBue, oOpaTHOE YMHOKEHUIO. KOMIOHEHTHI IeHCTBHM, CBA3b MEXIy HUMH. IIpoBepka pe3ynbTara
apupmetnueckoro neiictus. llepemecTuTensHOE M COYETATENbHOE CBOMCTBA (3aKOHBI) CIOXKEHUS M
YMHOXEHHUS, paCIPEAEIUTEILHOE CBOMCTBO (3aKOH) YMHOKEHUS.

Hcnonb3oBanne OykB  ans  00O3HAueHHWs]  HEM3BECTHOTO  KOMIIOHEHTAa W 3allHCH CBOWCTB
apu(METHUECKUX JICHCTBUI.

JlenmuTenu m KpaTHBIE 4MCIIA, pa3jIOKeHUE Ha MHOXUTenU. [Ipocteie m cocraBHble uncna. [IpusHaku
JenuMmoctH Ha 2, 5, 10, 3, 9. JleneHue ¢ oCTaTKOM.

Crenenp ¢ HaTypaJIbHBIM IIOKa3aTejaeM. 3alMCh YKCIa B BHJE CYMMBI Pa3psIHBIX CJIaracMbIX.

UucnoBoe BbIpa)keHHE. BbIUMCIICHME 3HAYEHMHM YHCIOBBIX BBIPAXCHHM; NMOPSANOK BBIIOIHEHUS
Jercreuii. Mcnonp30BaHKe NPU BEIYUCICHUSX IIEPEMECTUTEIIBHOIO U COYETATEJIIBHOTO CBOMCTB
(3aKOHOB) CJIOKEHMSI U YMHOXEHUS, paCIPEEIIUTENBHOIO CBOMCTBA
YMHOXEHHUS.

/poou
[Ipeacrarnenue o qpodu Kak criocoOe 3amucy YacTH BETUINHBI.

OO6wikHOBeHHBIE apoOu. [IpaBunbHBIE W HempaBWiIbHBIC ApoOu. CwMmeraHHas ApoOb; MPEICTaBICHUE
CMEIIaHHOM JpoOW B BUJE HEMPABHJIBHOW APOOM M BBHIACICHHE IE€JI0M YaCTH 4YWCiIa U3 HEMPaBHIHHOU
npodu. N3zobpakenue apodeii ToukaMu Ha YUCIoBO# mpsiMoii. OcHOBHOE cBOMcTBO ApoOu. CokpareHue
npob6eii. [IpuBenenue apodbu k HOBOMY 3HaMeHaTen0. CpaBHEeHHE ApOOeH.

CrnoxxeHue W BbIUMTaHUE ApoOel. YMHOXKEHUE U JAelieHue ApoOei; B3amMHO — oOpaTHbIE APOOH.
Haxosaenne yacTu 11eJI0ro U IENIOTo MO €ro YacTH.

Jecsatnunas 3anuch apodeit. [IpeacraBieHue aecATHIHON IpoOu B BUIe 0OBIKHOBEHHOW. M300paxenune
JECATUYHBIX Tpo0el TouKaMu Ha YUCIIOBOM npsiMoii. CpaBHEHUE ACCSITHYHBIX IPOOCH.

Apudmerndeckue 1UCTBUS C ACCATUIHBIMU Ipo0sMu. OKpYTIICHUE TECITHIHBIX APOOCH.

Pewenue mexcmogix 3aoau

Pemenne TekCcTOBBIX 3a1a4 apudMeTHIecKuM criocoOom. Perienne nmorndeckux 3amad. Pemenue 3agaq
nepe0opoM BCeX BO3MOXKHBIX BapHaHTOB. VICmonb30BaHUE MPH PEIICHUU 3a7ad TaOJIHI] U CXEM.

Pemenue 3amau, coaepxamumx 3aBUCUMOCTH, CBSI3bIBAOIINE BEJIMUMUHBL: CKOPOCTh, BPEMSI, PACCTOSIHUE;
[[eHa, KOJHMYECTBO, CTOMMOCTh. ENWHUIIBI U3MEpPEHUS: MacChl, 00bEMa, IIEHBI, PACCTOSHUS, BPEMEHH,
cKopocTH. CBsA3b MEXAY €AUHULIAMU U3MEPEHUS KaXI0W BEJIMUNHBI.

Pemenrie oCHOBHBIX 3a/1a4 Ha JPOOH.



HpeHCTaBHeHI/Ie JaHHBIX B BUJIC TaG.HI/II_[, CTOJI0YATHIX AuarpamMm.

Haznaonan ceomempus

Harnsannele npencraBieHuss o ¢urypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPE3OK, JIyd, YIoJl, JIOMaHas,
MHOTOYTOJIbHUK, OKPY>KHOCTh, Kpyr. Yrou. [Ipsmoi#i, ocTpblii, Tynmoil W pa3BEPHYTHIN YIJIbL.

JUlnHa oTpe3ka, METpUYECKHE €AMHMIBI JIuHbL. J[IuHA JIoMaHON, NEpUMETpP MHOTOYrOJIbHHKA.
W3mepenue 1 ocTpoeHUe yIiaoB C IOMOIIBIO0 TPAHCIIOPTHUPA.

Harnsinaele mpencraBieHuss o ¢urypax Ha IJIOCKOCTH: MHOTOYTOJIBHUK; NMPSIMOYTOJBHHK, KBAIparT;
TPEYroJbHUK, O PaBEHCTBE (QUTYD.

N3obpakenue ¢uryp, B Tom ymcie Ha kietdarod Oymare. IlocTtpoeHune koHpurypanmii U3 gactei
MPSIMOH, OKPY>KHOCTH Ha HEJTMHOBAHHOM W KjeTdaTtoi Oymare. Mcnoip30BaHUe CBOMCTB CTOPOH U YTJIOB
IpSAMOYTOJIbHUKA, KBaJpaTa.

[Tnomans NpsAMOYroJbHUKA U MHOTOYIOJIbHUKOB, COCTABJIEHHBIX U3 INPSAMOYTOJbHUKOB, B TOM YHCIIE
¢uryp, nzo0paxx€HHBIX Ha KieTdaTol Oymare. EAMHUIIBI U3MEpEHUs IIOLIa u.

Harnsinaele mpeacTaBieHus O MPOCTPAHCTBEHHBIX (DUTypax: MPsIMOYTOJBHBIN Mapauienenumnes, Kyo,
MHOTOTpaHHHUKH. M300pakeHne MpOCTEHIINX MHOTOTPAaHHUKOB. Pa3BEpTku Kyba M mapajuiesnenuresaa.
Co3znanue Mojieneit MHOrorpaHHUKOB (M3 Oymaru, poBOJIOKH, IJIACTUIIMHA H P.).

O0BEM MPsIMOYTOIBHOTO Mapaienenunesa, kyoa. Enquauib: namepenns oobEMa.

6 xk1acc

Hamypansusie uucna

Apudmernyeckue AEHCTBUS C MHOTO3HAYHBIMHM HATypaJIbHBIMH YHCIaMHU. UHCIOBBIE BBIPaKCHHS,
HOPSIOK JEHCTBUH, MCIIONBb30BaHHE CKOOOK. Vcnoibp30BaHNEe MPU BBHIYUCICHUSX MEPEMECTHTEIBHOTO U
COYETATEeIbHOTO CBOMCTB CIIOKEHHSI W YMHOXEHHSI, PACHpPEICTUTENLHOIO  CBOMCTBA  YMHOXCHMS.
OxpyrieHue HaTypalbHbBIX YHCEL.

JlenuTtenu W KpaTHbIE YHWCIIA; HAaWOONBIIMKM OOIIMI JeTuTeNh W HauMEHblIee olliee KpaTHOE.
JenuMocTh CyMMBI M TpOU3BEACHUSA. [[efeHne ¢ 0CTaTKoOM.

/poou
OOBIKHOBEHHAs 1P0Ob, OCHOBHOE CBOMCTBO APOOH, COKpaiieHue apooeit. CpaBHEHHE U yIIOPS0UYNBAHUE

npobeii. Permenne 3amay Ha HAX0XKJIEHUE YACTH OT IEJIOT0 U IEJIOTo 1O ero JacTu. [[poOHoe uncio kKak
pesynbrar aeneHus. [lpencraBieHue AecSITHYHON IpoOU B BUJE OOBIKHOBEHHOW APOOHM U BO3MOKHOCTH
IpeCTaBICHNs OOBIKHOBEHHOM IpOOH B BUJE NECATHUHON. JlecATUUHBIE IpoOH U METpHUECKasl CUCTeMa
Mep. ApudmeTrnueckue AeHCTBUS U YUCIOBBIC BRIPAKEHHUS C OOBIKHOBEHHBIMH H JIECITUYHBIMU IPOOSMHU.

Otnomenue. [lenenue B 1aHHOM OTHOmIEeHWW. Macmrad, nponopuus. [I[puMenerne nmponopuuid mpu
peILIeHNH 3a1ay.

[TonsiTue npoueHTta. Beruucnenue nmpoueHTa OT BEJIMYUHBI U BEIMUMHBI 10 €€ MpOoIeHTy. BripakeHue
MIPOLEHTOB JIECATUYHBIMU Ipo0siMu. Pemienne 3agau Ha MpoOLEHTHI. BeipaxeHre OTHOIICHUS BEJIUYUH B
MPOLIEHTAaX.

Ilonoxscumensuvie u ompuyamesnvHvle YUCaa

IlonoxurenpHble YW OTpuLaTenbHble uucna. lLlenble uyucia. Moaynp 4ucia, reoMeTpudecKas
UHTepHpeTanus Moayis yrcia. M3o0paskeHue yncen Ha KOOPAMHATHON NPpsMON. UHCIOBbIE TPOMEXKYTKH.

CpaBHeHue uucen. ApugmMerndeckue AeUCTBUS € MOJOKUTEIbHBIMU U OTPULIATEIIEHBIMU YHCIIAMHU.



[IpsmoyronbpHas cucTeMa KOOpPAWHAT Ha IUIOCKOCTH. KoopauHaThl TOYKM Ha IMJIOCKOCTH, adcumcca U
opauHarta. [Toctpoenue Touek u Guryp Ha KOOPJUHATHOM IIIOCKOCTH.

bykeennuvie eviparicenusn

[Ipumenenne OykB JUIsi 3alMMCH  MaTEMaTHYECKUX BBIpAXKEHUH W mpeioxeHuid. CBoiicTBa
apu(dMeTHUECKUX JAeHCTBHI. BykBeHHbIE BhIpa)KEHHS U YMCIOBBIE MOJCTAHOBKU. ByKBEeHHBIC paBeHCTBA,
HaXO0KJICHHE HEM3BECTHOTO KOMIOHEHTa. DOopMyIibl; GOpMYIIBI IEPUMETPa U TUIOMIAAN IPIMOYTOJIbHUKA,
KBajJpata, 00bEMa napaiesenunena 1 Kyoa.

Peuwenue mexcmoesuwix 3a0au

Pemenne TexcToBBIX 3a1a4 apudMeTHUECKHM criocoboM. Pemenne norndyeckux 3agad. Pemenue 3amau
nepedopoM BCeX BO3MOXKHBIX BAPUAHTOB.

Pemenue 3amay4, comepkammx 3aBUCUIMOCTH, CBS3BIBAIOIIUX BETUYUHBI: CKOPOCTh, BPEMSI, PACCTOSTHUE;
[[eHa, KOJUYECTBO, CTOMMOCTbH, MPOM3BOAUTEIHHOCTh, BpeMs, 00bEM paboThl. ENMHUIBI M3MEpEHUS:
MacChl, CTOUMOCTH; pPACCTOSIHUSI, BPEMEHHU, CKOPOCTH. CBS3b MEXIY €IMHULIAMH HU3MEPEHHS KaIou
BEJIWYMHEI.

Pemrenue 3anay, CBSI3aHHBIX ¢ OTHOUIEHUEM, MPONOPLHUOHATBHOCTBIO BEIMYHUH, TPOLIEHTAMH; PEIICHUE
OCHOBHBIX 33J1a4 Ha APOOU U TIPOICHTHI.

OreHka ¥ MPUKKUAKA, OKPYTJICHHE pe3yibTaTa.

CocraBnenrne OYKBEHHBIX BBIPAKEHUH IO YCIOBHIO 3a/1aUH.

[IpeacraBnenne MaHHBIX C TOMOIIBIO Tabmui W auarpamMm. CTonOdaTble AWarpaMMbl: YTCHHE H
nocTpoeHre. YTeHne KpyroBbIX JHarpaMM.

Hacnaonan zeomempusn

Harnsaneie npencraBienust o ¢purypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK, Jyd, YroJl, JJOMaHasl,
MHOT'OYI'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3aumHOe pacrnosnoskeHue OByX NPSIMBIX Ha INIOCKOCTH, NMApajlICNIbHBIE MPSAMBIC, MEPIECHINKYIIIPHBIC
npsimble. Mi3MepeHne pac- CTOSIHUM: MEXAY ABYMs TOYKAaMH, OT TOYKHM 0 NPSAMOW; JUIMHA MaplpyTa Ha
KBaJ[paTHOM CETKE.

H3mepenune U MOCTPOECHUE YITIOB € MOMOIIBIO TPAHCIOPTUPA. BUABI TPEYTrOJIBHUKOB: OCTPOYTOJIBHBIMH,
OPSMOYTOJIbHBIM, TYMOYTOJbHBIA; paBHOOEIPEHHBINH, PaBHOCTOPOHHUHA. YUeThIpEXYrogbHUK, MPUMEPHI
YEeTBIPEXYTOJILHUKOB. 1IpsIMOYroiIbHUK, KBagpar: UCIOJIb30BAHUE CBOWMCTB CTOPOH, YIVIOB, AMAaroHajec.
N3obpakenue reoMeTpudeckux (GUryp Ha HETMHOBAaHHON Oymare ¢ MCIOJIb30BaHUEM LIUPKYJIs, TUHEHKH,
yroibHHUKa, TpancnopTtupa. [loctpoenus Ha kinerdaroii Oymare.

[lepumerp MHoroyrosnpHuka. IloHsTne mnomanu GUrypsl; €IUHHULBI  M3MEpPEHMs  IUIOLIAH.
[TpubmxéHnoe w3MepeHue rmiomanu (Guryp, B TOM YHCIE Ha KBaapaTHOW cerke. [IpuOmmkéHHOE
M3MEPEHUE UTMHBI OKPY>KHOCTH, IIJIOIAAN KpyTa.

Cummerpus: LeHTpaibHas, OceBasl U 3epKajibHasi cuMMeTpuu. [locTpoeHre CHUMMETPUUYHBIX QUTYP.

Harnsnnele npeacraBiaeHus o MPOCTPAHCTBEHHBIX (Urypax: napaielenunes, Kyo, mpusma, nupammuia,
KOHYC, IWIMHAp, map u cdepa. M3o0pakeHue mpocTpaHCTBEHHBIX (uryp. Ilpumepsr pas3Béprok
MHOTOT'pPaHHHMKOB, LUIMHJpPAa U KoHyca. Co3laHue Mojeneil mpocTpaHCTBEHHBIX ¢uryp (u3 Oymarw,
IIPOBOJIOKH, IUIACTHJIMHA U JIp.).

[Tonsatue 06b&Ma; equHULIBI H3MepeHus: 00bEMa. OOBEM MPSIMOYTOIBHOTO Mapajulesenumnesa, Kyoa.
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7 k1acc

Yucna u eviuucinenusn
PanuoHaJbLHBIE YHCIa

JlpoOu OOBIKHOBEHHBIC M AECATHUYHBIC, IEPEXO0] OT OAHOM (opMBbI 3amucu apobdeii k apyroil. [lonarue
palnMoHaIBFHOTO YHCIIa, 3alKiCh, CPABHEHUE, YIOPSAOUYMBAHUE PALMOHAIBHBIX YHcel. ApupMeTnyecKue
JIeCTBUS C pallMOHAIBHBIMU YUclaMu. Perienue 3a1a4 u3 peaabHOM NMPaKTHKU HA YacTH, Ha IPOOH.

CrereHb C HaTypaJbHBIM I[IOKa3aTeNIEeM: OIPEAETICHUE, NpeoOpa3oBaHHE BHIPAKEHHH HAa OCHOBE
OIIpeIeTICHNSI.

[TpoueHTHI, 3aIUCh MPOLIEHTOB B BUAE APOOM M APOOM B BUAE NMPOLEHTOB. TpH OCHOBHBIC 33/1a4d Ha
HPOLIEHTHI, PEIICHNUE 3334 U3 PEATbHON MPAKTHUKH.

[TpuMeHeHne TPU3HAKOB JIETMMOCTH, PA3I0KEHUE Ha MHOKUTEN HaTypalbHbIX YHCEI.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE IPSMasi U 0OpaTHasi IPOMOPLHUOHATIBHOCTH.

Anzedbpauueckue eviparcenus

IlepeMeHHBIE, YMCIOBOE 3HAYCHHE BBIPAXKCHUS C IIEPEMEHHOMN.
[IpencraBieHne 3aBUCMOCTH MEX/ly BEITMUMHAMHU B BUe (hopMysibl. Berunciaenus no popmymnam.

IIpeoOpa3oBaHue OyKBEHHBIX BBIPAXEHHUH, TOXJIECTBEHHO paBHbIE BBIPAKEHHS, IpaBHiIa
npeoOpa3oBaHusl CyMM U IPOU3BEJICHMM, IpaBUJa PACKpbITUA CKOOOK M TPHUBEAEHUS IOJ0OHBIX
CJIaracMsIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM [10Ka3aTEIEM.

Opnowrensl u  MHorowieHbl. CreneHp  MHorowieHa. ClOXeHHE, BBIYUTAHHE, YMHOKEHUE
MHOrou4eHoB. ®opMynbl COKpaIIEHHOIO YMHOKEHUS: KBaJpaT CyMMBbl U KBaapaT pazHocTH. Dopmyna
pa3HOCTH KBaApaToB. Pa3iokeHne MHOTOYJIEHOB HA MHOKUTEIH.

Ypasnuenusn

VYpaBHeHHE, KOPEHb YPaBHEHUS, [TPaBUiIa IPE0OPa30BaHUs yPaBHEHUS, PABHOCUIBHOCTh YPaBHEHUH.

JIuHeitHoe ypaBHEHUE C OJTHOM TEPEMEHHOM, YNCTIO KOPHEHN JIMHEHHOTO YPABHEHHU S, PEIICHUE TMHEMHBIX
ypaBHeHHH. CocCTaBiieHHME YpPaBHEHMH IO YCIOBHUIO 3ajaud. PellleHne TEKCTOBBIX 3aJad C IOMOILBIO
YpaBHEHUM.

JluneliHOe ypaBHEHME C JABYMs IMEPEeMEHHBIMU U ero rpaduk. Cucrema OByX JIMHEHHBIX ypaBHEHHH C
JIBYMsl TE€peMEHHBIMHU. PelieHue cucteM YpaBHEHUH CHOcoOOM MoACTaHOBKU. IIpumepsl perieHus
TEKCTOBBIX 33Ja4 C TIOMOIIBbIO CUCTEM YPaBHECHHUH.

Koopounamut u cpagpuxu. @ynkyuu

Koopnunara Touku Ha mnpsmoi. YUucimoBble NpoMeXyTKW. PaccTosiHMe MexIy IBYMs TOYKaMU
KOOPJAUHATHOU MPSIMOIA.

[IpsmoyronbHas cuctema koopauHat, ocu Ox u Oy. AGciycca U opAMHATA TOUYKH Ha KOOPAMHATHOM
iockocty. [Ipumeps! rpadukos, 3agaHHbIX GopMynamu. UteHne rpa)ukoB peabHbIX 3aBUCUMOCTEH.

[Tonsatue ¢ynkuuu. I'padpuk ¢yakuun. CpoiictBa ¢ynkuuid. Jluneinas ¢ynkmus, e€ rpadux.
I'paduueckoe penieHre IMHEHHBIX YPAaBHEHUN U CUCTEM JIMHEHHBIX YpaBHEHUIA.



8 kuace

Yucna u évluucienus

KBagparueiii kopenb u3 uucina. [loHsTHe 00 WppamroHaabHOM unciie. JlecaThudHple MTpUOTMKCHUS
HppauOHAIBHBIX yrcen. CBoiicTBa apu(PMETHYECKHX KBaJIpaTHBIX KOPHEH M HMX MPHUMEHEHHE K
HpGO6p&30BaHI/IIO YUCIIOBBIX BBIpa)KeHI/Iﬁ 1 BBIYUCJIICHUAM. I[eflCTBI/ITeJIBHBIe qucilia.

Crenens ¢ 1enbIM I0KazaTesaeM U e€ cBoiicTBa. CTaHaapTHas 3alych YKUCIa.

Anzeopauueckue evipasricenusn
KBagparHslii TpEXUIIEH; pa3/10KEHNE KBAAPATHOIO TPEXUICHA HA MHOXKHUTEIN.
Anrebpanyeckas npoOb. OcCHOBHOE CBOMCTBO anredOpamdeckoil apodu. CrokeHue, BhIUUTAHUE,
YMHOX€EHHE, JIeJIeHre anredpandeckux apooeii. ParinonanbHble BoIpakeHUs M UX IpeoOpa3oBaHue.
Ypaeénenus u nepasencmea
KBagpatHoe ypaBHeHuWe, ¢opmyina KOpHEH KBajgpaTHoro ypaBHeHHs. Teopema Buera. Pemenue
YpaBHEHH, CBOASIIMXCS K TMHEHHBIM U KBaZpaTHBIM. [IpocTeiimue 1poObHO — palnoHaIbHbIE ypaBHEHHUS.
I'paduueckas uHTEpHpeTavs YpaBHEHUH C ABYMS NMEPEMEHHBIMH M CHCTEM JIMHEHHBIX YpaBHEHUH C
JBYMsI IEPEMEHHBIMU.
Pemenne TekCTOBBIX 33714 aNreOpandecKuM CIIOCOOOM.
UucnoBble HEpaBEHCTBA M HUX CBoMcTBa. HepaBeHCTBO ¢ OJHOW mepeMeHHOW. PaBHOCHIBHOCTH
HepaBeHCTB. JIMHEHHbIE HEPABEHCTBA C OJIHOW MepeMeHHON. CUCTEMBbI IMHEHMHBIX HEPABEHCTB C OJHOMN
MIEPEMEHHOM.

Dyukyuu

[Monstne ¢ynkmuu. OOnacTh OmMpeneneHuss ¥ MHOXECTBO 3HaueHUH (yHKIuU. CrocoObl 3aJaHus
byHKINH.

I'padux Pynkmuu. Yrenue cBoiictB ¢yHkuu 1o e€ rpaduxy. [Ipumepsr rpadukoB GyHKIHIA,
OTpaXaIOIIUX pearbHbIE MPOIECCHI.

OYHKIINH, ONUCHIBAIONINE MPSIMYI0O U O0paTHYIO MPOMOPLHOHAIbHBIE 3aBUCUMOCTH, WX TIpaduKH.

Oynxiun y = x4,y = X,y =VX, y=|x|. 'paduueckoe pemienue ypaBHEHHH M CHCTEM ypaBHEHHIA.

9 kjaacc

Yucna u eviuucienus
JlelicTBUTEILHBIE YN CJIA

PaI_[I/IOHaJIBHBIC qucia, I/IppaI_II/IOHaJII:HI:IG qyHuciia, KOHCYHBIC H 66CKOHC‘IHH€ ACCATUYHBIC I[pOGI/I.
MHOXECTBO JEHCTBUTEIBHBIX YWCEN; JCUCTBUTEIIbHBIC YHCIIa KaK OCCKOHEUHBIE IECATHYHBIC IPOOH.
B3anMHO OJHO3HAYHOE COOTBETCTBUE MEKIY MHOMXECTBOM JIEMCTBUTENIBHBIX YUCET M KOOPJIUHATHOMN
MPSMOM.

CpaBHEHME NEUCTBUTEIBHBIX YHCEI, apUPMETHICCKUE JCHCTBUS C JEHCTBUTEILHBIMU YHCIIAMH.
HN3mepenus, npudanzKeHUs, OLEHKU

Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPA, JUTHTETLHOCTD MIPOLIECCOB B OKPYKAIOIIEM MUPE.

[TpubnuxEHHOE 3HAUEHNE BEIMYUHBL, TOUHOCTH Ipubnmxenus. Okpyriaenue uyncen. [Ipukuaka u oneHka
pe3yJIbTaTOB BBIYUCIICHUM.

YPCIKHeHM}l U Hepaeencmea



YpaBHeHud ¢ 0IHO NTepeMeHHO

Jluneitnoe ypaBHeHue. Penenre ypaBHEHUM, CBOISIIMXCS K TMHEHHBIM.

KBanpatHoe ypaBHeHue. PemeHue ypaBHEHU, CBOISIIMXCA K KBaApaTHbIM. bukBampaTHoe
ypaBHeHue. [Ipumepsl penieHnst ypaBHEHUH TPEThEN U YETBEPTOM CTENEHEN Pa3I0KEeHUEM Ha MHOKUTEH.

Pemenue qpoOHO — pariMOHAIBHBIX YPaBHEHUH.

Perrenne TeKCTOBBIX 3a1a4 alre0panyeckKiuM METOIOM.
Cucrembl ypaBHeHUH

YpaBHeHHeE C IBYMsI IEPEMEHHBIMH U ero Tpaduk. Pemmenne cucreM AByX JIMHEHHBIX YpaBHEHUH C ABYMS
MEpEMEHHBbIMU. PelieHne cucrteM ABYX YpaBHEHUM, OJHO M3 KOTOPBIX JUHEWHOE, a APYroe — BTOPOM
crenenu. ['paduyeckas HHTEpIIpeTaLUs CUCTEMb] YPAaBHEHUH C IBYMS TIEPEMEHHBIMH.

Pemenre TeKCTOBBIX 3a71a4 aNreOpandecKuM CIIoCOOOM.

HepaBencrBa

YucnoBbie HEPAaBEHCTBA U UX CBOMCTBA.

PemreHne JIMHEWHBIX HEPABEHCTB C OJHOM IEpeMEHHOM. PellleHne cucTeM JIMHEHMHBIX HEPAaBEHCTB C
onHOU mepemeHHOW. KBanparHele HepaBeHcTBa. ['padumueckas MHTEpHpeTanusi HEPABEHCTB U CHCTEM
HEPABEHCTB C ABYMsI IEPEMEHHBIMHU.

Dyukyuu

Ksagparnunas ¢yskius, e€ rpaduk m cBoiictBa. [lapabomna, KoopauHATHI BEPIIUHBI Mapaboibl, OCh
CUMMETPHUH TTapadoJIbI.

I'paduku ¢ynxmmit: y = kx,y = kx + b,y=k/x,y =x*, y=|x| u ux cBoiicrsa.

Yucnogwvie nocnedosamenvnocmu
Omnpenenenne u cnocoObI 3a1aHNS YHCJIOBBIX MOCIEA0BATEIBLHOCTEH

[TonsiTHEe YMCIOBOW TOCIIEIOBATEIHLHOCTH. 3aJaHUE TIOCIEIOBATEIIBHOCTH PEKYPPEHTHON (HopMysoi
1 (HOpMyYJIOi N-ToO YiIeHa.
Apudmernuyeckass 1 reoOMeTPpUYECKAs POrPecCuu

Apudmerndeckass U TeoMeTpudeckas mnporpeccud. DopMmynasl n-TO wWieHa apuPpMETHIECKON U
T€OMETPUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakeHre 4JIeHOB apu(pMETUYECKONH U T€OMETPUYECKON MPOrPecCHii TOYKaMH Ha KOOPAWHATHOM
IUIOCKOCTH. JIMHENHBIN U KCTIOHEHIIUANIbHBIN pocT. CI0KHBIE TPOLIEHTHI.

COJEPXAHHUE YUEBHOI'O KYPCA «I'EOMETPHUA». 7-9 KIIACCBI

7 kaacce

HauanbHble moHsATHS reoMeTpun. Touka, npsimas, OTpe30K, Jyd. Yroa. Buasl yrios. Beprukanbasie u
CMexXHBbIE yIuIbl. buccekrpuca yria. JIoMaHnasi, MHOroyrojbHHUK. IlapanienbHOCTh U IEPIEH AUKYIISIPHOCTD
HNPAMBIX.

Cummerpuunble  ¢urypsl. OCHOBHBIE CBOMCTBa 0CeBOM cuMMeTpud. [Ipumepsl cUMMETpuu B
OKPY’KaIOIIeM MUDE.

OcHOBHBIE TOCTPOEHUS C TOMOIIBIO LIUPKYJIS U TUHEHKH.

Tpeyronsauk. BrwicoTa, Memmana, OuccekTpuca, WX CBOMCTBA. PaBHOOEIpEHHBIN M PAaBHOCTOPOHHHI
TpeyroiabHuKu. HepaBeHCTBO TpeyroibHUKA.

CpoiicTBa M NpHU3HAKKW PAaBHOOEIPEHHOIrO TpeyroybHUKa. [Ipu3HaKu paBeHCTBA TPEYroIbHUKOB.



CpolicTBa M NpU3HAaKU NapauienbHbIX MpsAMbIX. CyMMa YIVIOB TpEyrobHMKA. BHEIIHuE yribl
TpeyrojbHUKa.

[IpsamoyronbHbI TpeyrosbHUK. CBOWCTBO MeEAHMaHbl MPAMOYTOJIBHOTO TPEYTrOJbHUKA, MPOBEAECHHON
K runotenyse. [Ipu3Haky paBeHCTBA MPSIMOYTOJIBHBIX TPEYrodbHUKOB. [IpsIMOYTOJIBHBIN TPEyroibHUK C
yriiom B 30°.

HepaBeHnctBa B reoMeTpuu: HEPaBEHCTBO TPEYTOJbHHKA, HEPABEHCTBO O JJIMHE JIOMAaHOMU, TEOpeMa O
OosbieM yrie u OoJbIIel CTOPOHE TPeyroyibHUKA. [IepneHuKysp 1 HaKJIOHHAS.

I'eomerpuueckoe mMecto Touek. buccekTpuca yria U cepeMHHBIM MEPHNEHIUKYISP K OTPE3Ky Kak
F€OMETPUUYECKHE MECTA TOYEK.

OKpYXKHOCTb U KPYT, XOpJla ¥ TUAMETP, UX CBOMCTBA. B3anMHOE pacnonokeHue OKpY>KHOCTH U TTPSIMOM.
KacarenbHast u cekymas K oKkpyx)HOCTU. OKpyXHOCTb, BIIMCaHHas B yroj. BrucaHHas u omucaHHas
OKPYKHOCTH TPEYyroJIbHUKA.

8 kaacce

UYereipéxyronsuuku. Ilapamnenorpamm, ero mnpu3HakKu U CBOMCTBA. YactHble ciy4au
napajiesorpaMMoB  (TIPSIMOYTOJIBHUK, poMO, KBa/Ipar), UX MPU3HAKU U CBOWCTBA. Tpamnerus, paBHOOOKas
Tpaneuus, e€ CBOMCTBA U pu3HaKu. lIpsmoyronsHas Tpanenus.

LlentpanbHas cuMMeTpus.

Teopema ®anieca U TeopeMa O MNPONOPUUOHAIBHBIX OTpe3Kax. CpelHue JMHUU TPEYrojibHUKA U
TpAaINennH.

[Tomo6ue  TtpeyroiapHukoB, Koddduiment momodus. Ilpu3Haku momoOusi  TPEYroJBLHUKOB.
[IpumeHenne mopoOMs MpU PEIICHUM MPAKTUYECKUX 3a7a4.

CpoiictBa  miomageit  reomerpuyeckux  ¢uryp. DPopMmynbl AN IUIOMIAAM TPEYTOJIbHUKA,
napauenorpaMma, pom6a u tpaneruu. OTHOIIEHHE TUI0MAAeH MoK0OHBIX Guryp.

Brruucnienue miomaneit TpeyroibHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYaTol Oymare.

Teopema IIudaropa. Ilpumenenne Teopems [Tudaropa npu pemeHun NpaKTHUECKUX 3a/au.

CuHyC, KOCHMHYC, TAaHI€HC OCTPOrO YIJIa IPSIMOYTOJBHOTO TPEYroJIbHHKA. TPHUTrOHOMETpHYECKHE
dbyakuun yrios B 30°, 45° u 60°.

Brniucannble M LEHTpATbHBIE YIJIbl, YTOJ MEXKIY KacaTeIbHOW M XOpJOH. YTJIbl MEXIYy XOpJaMH U
CEKyIIMMU. BrincaHHbIe M ONMCAaHHBIE YETHIPEX YT OJIBHUKH. Bsaumnoe pacrosoxeHue IBYX
okpyxHocreil. Kacanue okpyxkHocteil. OOmme kacaTenbHbIE K ABYM OKPYKHOCTSIM.

9 k1ace

Cunyc, xocunyc, Tanresc yrioB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYIIbI
MIPUBEICHUS.

Pemenue TpeyronpHukoB. TeopeMa KOCHHYCOB M TeOpeMa CUHYCOB. PelieHue npakTUyecKux 3ajad C
HCIIOJIb30BAHUEM TEOPEMBI
KOCHUHYCOB M T€OPEMbI CHHYCOB.

[IpeobpazoBanue momoodus. [lomodre COOTBETCTBEHHBIX JIEMEHTOB.

TeopeMa 0 mpou3BeACHUU OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHUU OTPE3KOB CEKYIIUX, TEOpEMa O
KBaJpaTe KacaTeIbHOM.

Bekrop, anuHa (MOAydb) BEKTOpa, COHAMpPaBICHHBIE BEKTOPHI, MPOTHUBOMOI0XKHO HAMpPABICHHbBIC
BEKTOpbI, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, ONEpallMu Haj BeKkTopamu. Pasznoxenue
BEKTOpa MO JABYM HEKOJUIMHEapHbIM BekTopaMm. Koopaunatel BekTopa. CKalsipHOE MpOU3BEACHHE
BEKTOPOB, MPUMEHEHUE ISl HAXOKICHUS JIIMH U YTJIOB.
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JlexapToBbl KOOpAMHATBI HA IIJIOCKOCTH. YPAaBHEHMS IPSIMOM M OKPYKHOCTH B  KOOpJAMHATax,
IIEPECEYCHUE OKPYKHOCTEH M MPsMBIX. METON KOOpAUHAT U €r0 IPUMEHEHHE.

IIpaBuibHBIE MHOTOYTOJIBHUKH. [JIMHA OKpYKHOCTH. ['pagycHas U paguaHHas Mepa yria, BBIYUCICHHE
JIUTMH JIyr okpyxHocTei. [momans kpyra, CEKTopa, CErMEHTa.

JIBUJKEHMsI IUJIOCKOCTH WM BHYTPEHHHE CUMMETpUM  (Guryp  (dJIeMeHTapHble  IPEICTaBICHUSA).
[TapamtensHbii nepenoc. I10BopoT.

COAEPXAHMUE YUEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA». 7—9 KJIACCbI

7 kaacce

[IpencraBienure NaHHBIX B BHJE TaOmul, AuarpaMM, rpadukoB. 3amojHeHHe TaOlWll, YTEHHE WU
MOCTPOEHUE JuarpamMMm (CTOJOMKOBBIX (CTOJMOYATHIX) M KPYroBbiX). UTeHue TrpadukoB peasbHBIX
nporeccoB. M3Bnedenre nHPpoOpMaIK U3 IUarpaMM 1 TabJIUI, UCTIOJIb30BaHUE U MHTEPIPETALUS TaHHBIX.

OnwucarenpHas CTaTUCTHKA: cpeHee apupMeTHIecKoe, MeinaHa, pa3Max, HauOoJpIIee U HauMEHbIIee
3Ha4YeHUs Habopa YMCIIOBBIX JaHHBIX. [I[puMepsl cirydyaitHOH N3MEHUYHNBOCTH.

Cry4aiiHbIN SKCIIEPUMEHT (OTIBIT) U CTy4aiiHOE coObITHE. BeposTHOCTH M yacToTa. Posib MaaoBeposTHBIX
U MIPAKTHYECKH JOCTOBEPHBIX COOBITHI B MPUPOJE U B oOIIecTBe. MOHETa M UTpalibHas KOCTh B TEOPUH
BEPOSITHOCTEH.

I'pad, Bepmmua, pebpo. Cremenp BepmuHbL Yucimo péOdep W CyMMmapHas  CTENEHb  BEPIIUH.
[IpencraBnenne o cBszHocTH Tpada. Llenu u mukiel. [lytn B rpadax. O6xoxn rpada (iaepoB MyTh).
Pemenue 3anay ¢ momouisio rpados.

8 kiace

MHOXEeCTBO, 3JEMEHT MHOXECTBa, MOAMHOXeCTBO. Omnepanuu HaJl MHOXKECTBAMH: OOBEIMHECHHE,
nepecedeHre. (CBoilcTBa omepaluil HaJg  MHOMECTBAMH: II€PEMECTUTENBHOE, COUETATENIBHOE,
pacmpenenuTenbHoe, BKIIOYEHHUs. VIcronb3oBaHHE Tpa@uUecKoro MPEACTaBICHUS MHOXKECTB s
OIMCAHUS PealIbHBIX IPOLECCOB U SIBJICHUI, IPU PEIICHUU 3a/1a4.

W3mepenue pacceuBanusi HaHHbIX. Jlucmepcusi W cTaHAApTHOE OTKIOHEHHE YHCIOBBIX HAOOPOB.
JwnarpamMmma paccenBaHus.

DneMeHTapHbIe COOBITHA ClydaitHoro omnbiTa. CinydaitHbie coObITHsA. BeposTHocTH cOOBITHI. OTIBITHI C
PaBHOBO3MOKHBIMH 3JI€MEHTApHBIMU COObITHsIMH. CirydaitHbil BEIOOD. CBS3b MEXKIY MaJIOBEPOSTHBIMU U
MPAKTUYECKH TOCTOBEPHBIMU COOBITUSMU B IPUPOJIC, OOIIECTBE U HayKe.

HepeBo. CBoOMCTBA 1€pEBbEB: €AUHCTBEHHOCTh MYTH, CYIIECTBOBAHUE BUCSYEH BEPIIMHBI, CBSI3b MEXKIY
YHICIIOM BepUIMH U uncioM pédep. [IpaBuno ymHoxeHus. Pemenue 3anau ¢ momouisbio rpagos.

[IpotuBomnonoxusie coObITHs. [uarpamma Ditnepa. OObeAMHEHWE H TIEPECEUYCHHE COOBITHH.
HecoBmectHbie coObiTus. Dopmyna CIOKEHHUsS BEPOSTHOCTEH. YCIOBHas BEpOSTHOCTh. [IpaBmio
ymHOXkeHUs. He3aBucumblie coObITHs. Pemienne 3a1au Ha HaX0XACHUE BEPOSITHOCTEH C MOMOIIBIO JIepeBa
CIIy4ailHOTO AKCIIEPUMEHTA, IHarpaMmm Dilliepa.

9 kaacce

[IpencraBneHue AaHHBIX B BUZE TAaOMUI], TUarpaMM, rpaukoB, WHTEpHpeTalus JaHHbIX. YTeHue u
NOCTpOCHHE TaOJIHIL, AUarpamMm, TpauKoB MO peaJbHBIM TaHHBIM.

[lepectanoBku u hakropuan. Coueranus u yrcio couetanuil. Tpeyronpuuk Ilackans. Pemenue 3anau ¢
UCIIOJIb30BAHUEM KOMOMHATOPHKH.



I'eomerpuueckast BeposiTHOCTh. CitydaiiHbIif BBIOOp TOUKM M3 (UTypHl Ha MJIOCKOCTH, U3 OTPE3Ka U U3
JIyTA OKPY’KHOCTH.

Ucneiranue. Ycnex u Heynaya. Cepusi UCIIBITAHUM 10 IEPBOTO
ycnexa. Cepusi ucnbiTanuii bepuymnu. BepostHocTr coObITHH B cepuu UCIBITaHWKN bepHysmm.

CnyyaliHasi BeJIMUMHA U pacrpeereHrne BepoaTHOCTel. [IpuMepbl MaTreMaTHYecKOTO OXKHIAHUS Kak
TEOPETUYECKOI0 CPENHEro 3HAUEHUs BEJIMUYMHBL. MaTeMaTHUecKoe OXKUAAHWE U JUCIEPCHUs CIydalHON
BEJIMUMHBI «YHUCIIO YCIIEXOB B CEPUU UCIBITAaHUN bepHymny.

[Tonatue o 3aKoHe OONBIINX YKcell. M3MepeHre BEpOsSTHOCTEH ¢ MOMOIIbIO 4yacToT. Ponb 1 3HaueHue
3aKoHa OOJIBIIMX YHCET B IPHPOJIE U 0OIIeCTBE.

II. Ilnanupyembie pe3yabTAThl 0CBOCHUS Y4eOHOI0 MpeaMera.

OcBoenne yueOHOro mnpeamera «MaremaTuka» AOKHO OOECHeurBaTh JOCTHKEHHE Ha YpOBHE
OCHOBHOTO 00mero o0pa3oBaHUsl CJIEAYIONIMX JUYHOCTHBIX, METANpeAMETHBIX M MPEIMETHBIX
00pa3oBaTeNbHbIX PE3yIbTaTOB:

JIMYHOCTHGLIE PE3YJIbTATHI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTrPaMMBbI y4eOHOTo npenmera «MaTeMaTuka» XapakTepu3yoTCs:
Ilampuomuueckoe 6ocnumanue:

MPOSIBJICHUEM HHTEPECA K MMPOLUIOMY M HACTOALLIEMY POCCUMCKON MaTeMaTUKH, LIEHHOCTHBIM OTHOLLIEHUEM
K JOCTHKEHHUSM POCCUUCKUX MATEMATUKOB M POCCHMCKOM MaTeMaTUYECKOW IIKOJIbI, K UCIOJIb30BAHUIO
ITHX JOCTHKCHHUI B IPYTHX HayKax U MPUKIATHBIX cepax.

Fpaofcaaﬂcme u ()yxoeno—npaecmeennoe eocnumaHue.

TOTOBHOCTBIO K BBIMIOJHEHUIO O0S3aHHOCTEW TpaKAaHWHA U peau3alliy ero MpaB, MPEICTABICHHEM O
MaTeMaTHYECKUX OCHOBaX ()yHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYD, SBJICHUHN, IPOLIEAYP TPAKIAHCKOTO
oOmiecTBa (BBIOOPBI, OMPOCH U TP.); TOTOBHOCTBIO K OOCYXJIEHUIO 3THYECKUX MPOOJIEM, CBS3aHHBIX C
[IPAaKTUYECKUM IPUMEHEHUEM JOCTH)KCHMM HAyKH, OCO3HAHUEM BAXKHOCTU MOPAIBHO — 3THUYECKHUX
IIPUHIUIIOB B JEATEIBHOCTH YYEHOTO.

Tpyoosoe éocnumanue:

YCTAaHOBKOM Ha aKTMBHOE Y4YacCTHE B PELICHUHU IPAKTUYECKUX 3a/1a4 MAaTEMaTUYECKON HaIIPaBICHHOCTH,
OCO3HAaHMEM BAKHOCTH MAaTEMaTHYECKOTr0 OOpa30BaHUS HAa MPOTSHKEHUH BCEH KHM3HHM IS YCIICUIHOM
npoeCCHOHATIBHON JIEATENIBHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH; OCO3HAaHHBIM BBIOOPOM U
IOCTPOCHUEM HWHJMBUAYAIbHOW TPAaeKTOPUM OOpa30BaHUS M JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
MHTEPECOB M 00IIIECTBEHHBIX MOTPEOHOCTEH.

Dcmemuueckoe socnumanue:

CIIOCOOHOCTBIO K IMOITMOHATLHOMY M ICTETUYECKOMY BOCIPHUSTHIO MaTeMaTUYeCKUX OOBEKTOB, 3a/1ad,
pelIeHU, pacCyKIeHUI; YMEHHUIO BUJIETh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

HGHHOCWH/I HAY4YHO20 NO3HAHUA:
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OpHEHTAIlMe B JEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAaYYHBIX NpPEACTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSAX PA3BUTHSA UYE€JIOBEKA, IPUPOABI U 00IIECTBA, TOHUMAaHUEM MaTEMaTUYECKON HayKH Kak
cdepbl 4eI0BEYECKOH NEeATEIbHOCTH, 3TANOB €€ Pa3BUTUSA M 3HAYMMOCTH Ul Pa3BUTHUS LIMBUIIM3ALINY;
OBJIAJICHUEM SA3BIKOM MaTEMATHKM M MAaTEMATHYECKOM KYJIbTYpPOH KakK CPEICTBOM IIO3HAHUA MHPA;
OBJIAICHUEM MPOCTEHIIMMU HABBIKAMU MCCIIE0BATEIBCKON JEATEIbHOCTH.

Qusuueckoe ocnumanue, Gopmuposarue Kyabmypvl 300p08bsl U IMOYUOHATLHO2O ONA2ONOLY YU

TOTOBHOCTBIO TIPUMEHSITh MaTeMaTUYCCKHE 3HAHHUS B MHTEPECAaX CBOCTO 3/I0POBBS, BEJACHUS 3II0POBOTO
obpasza >ku3HU (3I0pPOBOE THTAaHHWE, COATAHCUPOBAHHBIA PEXUM 3aHATHH W OTABIXA, PETyJsApHas
dbu3nYecKass aKTUBHOCTB); C(HOPMHUPOBAHHOCTHIO HaBBIKA pedICKCHM, NMPU3HAHUEM CBOETO TpaBa Ha
OIIMOKY U TAKOTO K€ MpaBa IPyroro 4eIoBeKa.

OKonoeuueckoe gocnumatue.

OpHEHTAIle Ha MPUMEHEHHE MaTEeMaTHYeCKUX 3HAHUU I pelleHusl 3aj1ad B OOJACTH COXPaHHOCTH
OKPY’KaIOIIEH Cpenbl, IUJIAaHUPOBAHHUS TIIOCTYIIKOB M OICHKH WX BO3MOMKHBIX TOCJICICTBUMA IS
OKPY’KaIOIIEeH Cpellbl; OCO3HAHWEM TJI00aJbHOTO XapakTepa AKOJIOTHYECKHUX MpobjeM M myTed Hx
peuieHusl.

Jluunocmuvie pezyromamol, obecneuugarowue a0anmayuio 00y4aroue2ocs K UsMeHOWUMC YCI08UAM
COYUATILHOU U NPUPOOHOU CPeObl.

TOTOBHOCTBIO K JACHCTBUSAM B YCIOBHSIX HEOMPEACIEHHOCTH, OBBIILIEHUIO YPOBHS CBOC KOMIETEHTHOCTH
yepe3 MPaKkTUYECKYyI0 NEATEIbHOCTh, B TOM YHCIE YMEHHE YYUThCS y APYTUX JtoJed, mpuodperarh B
COBMECTHOM AESTEIbHOCTU HOBBIE 3HAHUSI, HABBIKK M KOMIIETEHIIMU U3 OIbITA IPYTUX;

HEOO0XOUMOCTBI0O B (DOPMUPOBAHMM HOBBIX 3HAHUN, B TOM 4ucie (OpPMyIUpOBaTh WJEH, MOHSITHS,
runoTe3sl 00 OO0BEKTaX M SABICHHUSX, B TOM YHCIE DPAHEE HE M3BECTHBIX, OCO3HABATH AC(PULIUTHI
COOCTBEHHBIX 3HAHUN ¥ KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIlMIO, BOCHIPUHUMATH CTPECCOBYIO CHTYAIMIO KaK BbI3OB,
TpeOyIOIMii KOHTPMEpP, KOPPEKTUPOBATh MPUHUMAEMbIE pELIECHUS W JeHCTBUS, (HOpPMyIHpOBaTh M
OIICHUBATh PUCKH U MOCIEICTBUS, HOPMUPOBATH OIIBIT.

METAIIPEJIMETHBIE PE3VJIbTATDBI

MeramnpeaMeTHble  pe3yiabTaTbl  OCBOGHHUS  NPOrpaMMbl  yuyeOHOro mpeamera  «MaremaTHKa
XapaKTEepU3yIOTCA OBJIAJICHUEM YHUBEPCAJIbHBIMU I103HABATEIbHBIMU JCUCTBUSMH, YHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMU JCUCTBUSMU U YHUBEPCAIbHBIMU PETYJITUBHBIMU JIECHCTBUSIMU.

1) YuuBepcajibHble O3HABATEJIbHbIE AeiicTBUS 00ecreunBaoT GopMHUPOBaHUE Oa30BbIX KOTHUTUBHBIX
IPOIIeCCOB 00yUJaroUINXCs (OCBOSHHE METOAOB IIO3HAHUS OKPYXKAIOIIEr0 MUpa; MPUMEHEHHE JIOTHYECKHX,
UCCIIEIOBATEIbCKUX ONepaluid, yYMeHui paboTaTh ¢ HHPpOpManuei).

Bba3oBrle mornueckue nelcTBU:

- BBUIBIITH M XapaKTepU30BaTh CYIIECTBEHHBIC MPHU3HAKH MAaTEMAaTUYECKUX OOBEKTOB, IOHITHH,
OTHOILICHUNA MEXy MOHATUAMH; (OPMYIUPOBATH OIIPECIICHUS TOHATHIA; yCTaHABJINBAThH CYIIECTBEHHBII
IPU3HAK KJacCU(PUKaLMU, OCHOBAHMs U1 0000IIEHUS M CPABHEHUS, KPUTEPUH IIPOBOAUMOTO aHAIIN3A;
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- BOCHPHUHUMATh, (HOPMYITUPOBATh U NMPEOOPA30OBBIBATH CYXKJICHUS: YTBEPAUTEIbHbBIC U OTPULIATEIILHBIE,
€/IMHUYHbIC, YaCTHBIE U O0IINE; YCIOBHBIE;

- BBIIBIIITh MaTE€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M NIPOTHBOpEYMs B (akTax, JaHHBIX,
HaOJIONCHUSAX M YTBEPXKIEHHSX; IpeliaraTb KpUTEpUU Ui BbIIBICHHUS 3aKOHOMEpHOCTEH U
IIPOTUBOPEYUH;

- JIeJIaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIOUCHUH,
YMO3aKJIFOUEHUH 110 aHAJIOTUU;

- pa3dupaTh OKa3aTEeIbCTBA MATEeMAaTHUYECKUX YTBEPXACHUH (MpsIMbIE M OT NMPOTHUBHOIO), MPOBOAUTH
CaMOCTOSITENIFHO HECJIOKHBIE JO0Ka3aTeIbCTBA MaTeMaTHYECKUX (aKTOB, BBICTPAWBaTh apryMEHTALUIO,
IPUBOIUTH PUMEPHI U KOHTPIIPHUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS;

- BRIOMpaTh Croco0 pemieHust yueOHOH 3ajaun (CpaBHHBATh HECKOJBKO BApUAHTOB PEIICHUS, BEIOMPAThH
HanOoJee MOAXOAAIINN C y4ETOM CaMOCTOSITEIIEHO BBIZICTICHHBIX KPUTEPHEB).

Bba3oBrle nccieqoBaTeIbCKUE OEHCTBUS:

- HMCIIOJIb30BaTh BOIIPOCH! KaK MCCIIEJOBATEIbCKUNA MHCTPYMEHT MO- 3HaHUSA; (POPMYyITUpOBaTh BOIPOCHI,
¢uKcupyoomue MNpoTUBOpeUne, NpPoOIeMy, CaMOCTOATENbHO YCTaHABIUBAaTh MCKOMOE U JIaHHOE,
(opMHpOBATH TUIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3ULIMIO, MHECHHE;

- HOPOBOAUTHL TI0 CaAMOCTOATCIIBHO COCTABJICHHOMY IUIAHY HECJI0KHBIN SKCIICPUMCHT, HGGOHBLHOG
WCCJICIOBAHNE 10 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXIy COOOM;

- CaMOCTOSTENHHO (HOpPMYIUPOBATh 000OIIEHNUS U BBIBOABI 110 Pe3yJbTaTaM MPOBEAEHHOTO HAOIIOICHMS,
UCCIICIOBaHMSI, OLICHUBATh JJOCTOBEPHOCTb MOJTYYEHHBIX PE3YJIbTATOB, BBIBOJOB M 000OIICHHIA;

- IIPOrHO3UPOBATHE BO3MOXKHOC Pa3sBUTHUC IIPOLCCCA, a TAKIKC BBIABHUIATh IIPEATIIOIOKCHHUA O €0 pa3BUTHU
B HOBBIX YCJIOBHUAX.

Pabora ¢ unpopmanueii:

- BBIIBJISTH HEAOCTATOYHOCTh U W3OBITOYHOCTH WH(MOpPMAIUH, JAHHBIX, HEOOXOIUMBIX IS PEIICHUS
3aa4y;

- BBIOMpATh, aHAJTM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIMIO PA3INYHBIX BUIOB
U GOpM IpeaCTaBICHHUS;

- BeIOMpaTh (opMy MpencTaBlieHUs WHPOPMALMK W WUTIOCTPUPOBATH pEIIaeMble 3a/laud CXEMaMH,
qyarpaMMamu, HHOU TpauKoi M UX KOMOMHALUSIMH;

- OLEHHMBATh  HAAGKHOCT  HMHPOPMALMU 1O  KPUTEPHSIM,  IPEUIOKEHHBIM YUYUTEIEM MU
c(OPMYIHPOBAHHBIM CAMOCTOSTENBHO.

2) YHuBepcajibHble KOMMYHHKATHBHbBIE JeiicTBUS 00eCieunBaOT C(HOPMUPOBAHHOCTH COIUATBHBIX
HAaBBIKOB 00yYalOIINXCA.

OO01weHue:
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- BOCIIPUHMMATh U ()OPMYJIMPOBAThH CYKJCHHUS B COOTBETCTBHU C YCIOBHUSAMHU M LENISIMU OOIIEHHUS; SICHO,
TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHMS B YCTHBIX U IMCBbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUSA 110
XOJy pelLleHHUs 3a7a4l, KOMMEHTUPOBATH I1I0Jy4YE€HHBIN PE3YJIbTAT;

- B X0/1€ 00CYKIeHH 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYX/1aeMO TEMbI, POOIeMBbI, pelaeMoi 3a/1auu,
BBICKA3bIBaTh WJIEH, HALICJICHHBIE HA MOWUCK PELICHUS; COMOCTABIIATH CBOU CYKIEHUS C CYXACHUSIMHU
IPYTUX YYacTHHUKOB JAHajiora, OOHAapy>KMBaTh pa3linyhe U CXOJICTBO IMO3UIMH; B KOPPEKTHOH (opme
(dopMynupoBaTH pa3HOTIACHS, CBOM BO3PAKEHUS;

- NIPEACTABIATh PE3YyAbTAThl PEIICHUS 3aa4M, SKCIIEPUMEHTA, UCCIIEA0BAHUs, IIPOEKTA; CAMOCTOSATEIBHO
BBIOMpATh (OpPMAT BBICTYIIJICHUS C YUETOM 3aj1a4 MPE3eHTAlU 1 OCOOCHHOCTEH ayAUTOPHUH.

CoTpyIHUYECTBO:

- TIOHUMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIAMBHIYaIbHOH pabOTBl MpHU pEIICHUH
y4eOHbIX ~ MaTeMaTHYeCKUX 3a/a4; MPUHUMATh IIelb COBMECTHOH JEATENIbHOCTH, IUIAHUPOBATH
OpTraHM3alMI0 COBMECTHOW PabOoThI, pacmpenensiTh BUABI paboT, JOr0BapUBaThCs, 0OCYXKIATh MpoLEcC U
pe3yabTat paboTel; 000011aTh MHEHHUS HECKOJIBKUX JIIO/ICH;

- y4aCTBOBATh B IPYMIIOBBIX (popmax paboThl (00CykIeHMs, 0OMEH MHEHHSIMH, MO3TOBBIE IITYPMBI U JIp.);
BBINOJIHATh CBOK 4acTh pabOThl U KOOPAMHUPOBATH CBOM JEHCTBHUSA C APYTUMH WICHAMHU KOMaHJbI;
OLIEHUBATh Ka4eCTBO CBOET0O BKJIaJa B OOLIUI IPOAYKT IO KPUTEPUAM, CHOPMYIMPOBAHHBIM YIaCTHUKAMHU
B3aUMOJICHCTBUS.

3) YHuBepcaibHble peryJaiTHBHbIE AHCTBUS 00ecreunBaoT (GOPMUPOBAHNE CMBICIOBBIX YCTAHOBOK U
YKU3HEHHBIX HABBIKOB TUYHOCTH.

Camoopranu3zanusi:

- CaMOCTOSITETIbHO COCTAaBJIATH IUIaH, AITOPUTM pELICHMs 3a/1aud (WIM €ro 4acTh), BBIOMpPATh CHoco0
pemieHUst ¢ y4ETOM MMEIOUIMXCS PECypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh H
KOPPEKTHPOBATh BAPUAHTHI pEIIEHU ¢ y4ETOM HOBOW MH(pOpMAaLIUH.

CaMOKOHTPOJIb:

- BJIaJIETh CIIOCOOaMU CaMOIIPOBEPKH, CAMOKOHTPOJISI TIpOIiecca U pe3yibTaTa PEelIeHNus MaTeMaTHYeCKOi
3ajauy;

- NPEABUJETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPU PELICHUH 3a1a4d, BHOCUTb KOPPEKTHUBBI B
JeSITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, HAlICHHBIX OIINOOK, BBIABICHHBIX TPYIHOCTEH;

- OLIGHHWBAaTh COOTBETCTBHUE pe3yJibTaTa ACSTENIbHOCTH MOCTaBICHHOW LENH M YCIOBUSM, OOBSICHSTH
MPUYUHBI JTOCTHKEHUS WM HEAOCTHXKCHUS IeNH, HaXOAWTh OMHMOKY, JaBaTh OICHKY MPUOOPETEHHOMY
OTIBITY.

HNPEJIMETHBIE PE3VJIBTATDBI

[IpeameTHBIC pe3ynbTaThl ocBoeHUs [IpumepHO paboueli mporpaMMbl IO MaTeMaTHKE MPECTaBICHBI TI0
rogam oOy4eHHUs B CIEAYIOMIUX pa3feliax IporpaMMbl B paMKax OTHEIbHBIX KypcoB: B5—O Kiaccax
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— Kypca «Marematuka», B 7—9 kimaccax — KypcoB «Anredpa», «l'eomerpusi», «BeposSTHOCTh H
CTaTUCTUKA.

Pa3zButue noruyeckux NPEACTABICHUNH W HABBIKOB JIOTMYECKOTO MBIIUICHUS OCYIIECTBISETCS Ha
NPOTSDKEHUH BCEX JIET 00Y4eHHUsl B OCHOBHOM IIKOJIE B paMKaxX BCeX Ha3BaHHBIX KypcoB. [Ipenmnomnaraercs,
YTO BBHITYCKHUK OCHOBHOW IIKOJIBI CMOXKET CTPOWTH BBICKA3bIBAHMS M OTPUIAHMS BBICKA3bIBAaHWH,
pacro3HaBaTh MCTHHHBIC U JIOKHBIC BBICKA3bIBAHUS, MMPUBOAUTH NMPHUMEPHl M KOHTPHPUMEPHI, OBJIAICET
HOHSATHSAMU: OTpENeICHHEe, aKCHOMa, TeopeMa, J0Ka3aTeIbCTBO — M HAYYHTCS HCIOJIB30BaTh UX HPHU
BBITTOJIHEHUH YUEOHBIX M BHEYUEOHBIX 3a/1a4.

IJIAHUPYEMBIE IIPEJIMETHBIE PE3VJIBTATBI OCBOEHUMA [IPUMEPHOM PABOYEMN
TTPOTPAMMBI YUEBEHOI'O KYPCA «Marematukay» 5-6 xiacc

OcBoenune yueOHOro Kypca «MartemaTuka» B 5—6 KjlaccaX OCHOBHOM IIKOJBI JOJDKHO OOECredrBaTh
AOCTUIKCHUC CIICAYIOIHX IMPECAMCTHBIX 06pa303aTeanblx PE3YyIbTATOB!:

5 KJace

Yucna u evluucnenus

- [lorumaTh W mTpaBUIBHO YHOTPEONATH TEPMHUHBI, CBSI3aHHBIE C HATYPAIbHBIMH  YHCJIAMH,
OOBIKHOBEHHBIMU M JIECATUYHBIMU JPOOSIMH.

- CpaBHUBATh U YIOPSIOYMBATH HATYPAJIbHBIC YKCIIA, CDABHUBATH

B IIPOCTEUININX CITydasiX OOBIKHOBEHHBIE APOOH, TECATUYHBIC TPOOH.

- COOTHOCHUTh TOYKY Ha KOOPJMHATHOW (YHUCIIOBOM) MPSMOW C COOTBETCTBYIOIIUM €H YHUCIOM H
u300pakaTh HaATypajJbHbIE YHCJIAa TOYKAMHU Ha KOOPAWHATHOH (YMCIOBOI) MPSIMOIA.

- BommonuaTh apudmernyeckue ASUCTBUS C HATypalbHBIMU YHCIAMHU, C OOBIKHOBEHHBIMH JpOOSMHU B
IIPOCTEUIINX CIIydasiX.

- BeinonHATh poBepKy, NPUKUIKY pe3yJbTaTa BHIYUCICHHI.

- OKpyrasTh HaTypaJIbHbIE YHCIIA.

Pewenue mexcmoevix 3aoau

- Pemate TexcToBbIe 3aaun apuPMETHICCKUM CIIOCOOOM M C TTOMOINBI0 OPTaHU30BAaHHOTO KOHEYHOTO
nepedopa BCeX BO3MOXKHBIX BApPUAHTOB.

- Pematp 3amaun, copepxaiirue 3aBUCUMOCTH, CBS3BIBAIOIINE BEIMYUHBI: CKOPOCTh, BPEMsI, PACCTOSIHIE;
LIeHa, KOJIMYECTBO, CTOUMOCTb.

- Ucnionp30BaTh KpaTKKE 3aMKMCH, CXEMBbI, TA0JIUIIBI, 0003HAYCHUS TIPU PEIICHUH 3a/1a4.

- ITonp30BaThCsl OCHOBHBIMHU €IMHUIIAMH M3MEPEHHUS: LIEHBI, MACChl; PACCTOSHUS, BPEMEHHU, CKOPOCTH;
BBIPQKATh OJHU CAMHUIIBI BEIMUYMHBI Yepe3 IpyTrue.

- 3Bnekarp, aHamu3WpoBaTh, OICHWBATH WH(POPMAIIUIO, MPEICTABICHHYIO B TaOJIUIE, HA CTOJOYATON
JIuarpaMMme, HHTEpPIIPETUPOBATH MPE/ICTABICHHBIC IaHHbBIE, MCTIOJIb30BaTh JAHHBIC TIPU PEIICHUH 3a/1a4.

Hacnaonan zeomempusn

- Iosnb30BaThCA N€OMETPUUYECKUMH IOHATUSMHU: TOYKA, IpsiMas, OTPE3OK, JIy4, Yrojl, MHOTOYTOJIbHUK,
OKPYXHOCTB, KPYT.

- [IpuBoauTH IpUMEPHI OOBEKTOB OKPY)KAIOLIETO MUPA, UMEIOIUX (HOPMY HU3YUEHHBIX T€OMETPUUECKUX

duryp.
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- Mcnonp30BaTh TEPMHUHOJIOTHIO, CBS3aHHYIO C YIJIAMU: BEPIIUHA CTOPOHA; C MHOTOYTOJbHUKAMU: YTOJ,
BEpILIMHA, CTOPOHA, IMaroHajb; C OKPYKHOCTBIO: paJNycC, TUaMEeTp, LEHTP.

- N300paxath u3yueHHble reomMeTpudeckue (GUrypsl Ha HEJIMHOBAHHOM M KJIeTuaToi Oymare ¢ moMoIIbIo
IUPKYJIA U JIMHEHKH.

- HaxomuTh A/MHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C MOMOIUIbIO JIMHEHKU, CTPOUTH OTPE3KU
3aJIaHHOM JUTMHBI; CTPOUTH OKPYKHOCTb 33/IaHHOTO paJnyca.

- Mcnonp30BaTh CBOWMCTBA CTOPOH U YIJIOB MPSMOYTOJIBHUKA, KBAApaTa JJIsl UX TOCTPOCHUS, BEIUMCIICHUS
TUTOMIA/IA U TIEPUMETDA.

- BpbluucnaTe mepuMeTp W IJIOMAAL KBaJpara, MNPSMOYrOIbHUKA, (UTYp, COCTAaBICHHBIX U3
MPSIMOYTOJILBHMUKOB, B TOM uHncie GUTryp, H300paKEHHBIX Ha KJIETYaTON Oymare.

- [Tonb30BaThCsi OCHOBHBIMU METPUUYECKUMH €IUHUIIAMHU M3MEPEHUs JJIMHBI, TUIOIIAIU; BbIpaXaTh OJHU
€MHUIIBI BEJIMYMHBI Yepe3 JpyTue.

- Pacno3naBarh mapamnenenumne]n, KyO, HCHOJIb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, pedpo TpaHb,
U3MEpEHUS; HAXOAUTh U3MEPEHHS Mapalieenuresa, Kyoa.

- Borancnare 00bEM kyOa, mapaiuienenurnena Mo 3aJaHHbIM HW3MEpPEHUSIM, IMOJIb30BAThCS CIUHHUIIAMU
U3MepeHus 00bEMa.

- Pemiates HecOKHBIE 33/1a4U HA U3MEPEHUE T€OMETPUICCKUX BETMYHMH B MMPAKTUICCKUX CUTYaAIUSX.

6 kiacc

Yucna u evluucienus

- 3HaTh M MOHUMATh TEPMHUHBI, CBSI3aHHbIE C PA3JIMYHBIMH BHUJAMHU YHCENl U CHOco0aMU HMX 3aIlucH,
MEePEXOUTH (€CIIM ATO BO3MOYKHO) OT OJTHOM (POPMBI 3aITUCH YUCIa K APYTOH.

- CpaBHI/IBaTB " yImopsaao4uBaThb LCIIBIC YHCIIA, O6I>IKHOB€HHBIC 1 NCCATUYHBIC I[pOGI/I, CpaBHHUBATbL 4YUCJIa
OIHOTO U pa3HbIX 3HAKOB.

- BeimonHATh, coueTast ycTHbIE M MUCHbMEHHBIE TPUEMBI, apu(METHUECKUE EHCTBUS C HATYPAIbHBIMH U
OeJbIMH 4YHCJIaMU, O6BIKHOBCHHBIMI/I U OC€CATUYHBIMU I[pOGSIMI/I, MOJIOKUTCIIBHBIMHU W OTPULATCIIbHBIMU
YHCJIaMHU.

- BoruncnsaTe 3HaUeHUs YMCITOBBIX BHIPAKEHUH, BHITIOJHATH MPUKUJIKY U OLICHKY pe3y/IbTaTa BEIUMCICHHI;
BBITIOJTHSITH TIPE0OPa30BaHUS YUCIOBBIX BhIPAKEHNU Ha OCHOBE CBOMCTB apH(PMETHUECKUX JACHCTBUH.

- COOTHOCHTH TOYKY Ha KOOPJIWHATHOM MPSMON C COOTBETCTBYIONIUM €M YMCIOM W M300pa)xaTh YHCIIa
TOYKAMHU Ha KOOPJAMHATHOW MPSIMOM, HAXOJAUTh MOAYJIb YHCIIA.

- COOTHOCUTEH TOYKH B HpﬂMOYTOJII:HOfI CUCTCMC KOOpAUHAT C KOOpAUHATAMU 3TOU TOYKH.

- OKPYTJISITI: ebIC Yncjia U ACCATUYHBIC I[pOGI/I, HaXOaUuThb HpI/I6.HI/I)KeHI/I$I qucell.

Yucnoswvie u OykeeHHbBIE BBIPAIHCEHUA

- [lonnmaTth ¥ ynoTpeOasaTh TEPMUHBI, CBI3aHHBIC C 3aMKChIO0 CTEIICHU YUCIIA, HAXOAUTh KBajJpaT U KyO
YHCIa, BBIYUCISATh 3HAYCHHS YUCIOBBIX BBIPAKEHUH, COICPIKAIINX CTETICHHU.

- [Tonb30BaThCA MpHU3HAKAMU JETMMOCTH, PACKIaJbIBaTh HATYpaJbHbIC YUCIIA HA MIPOCTHIE MHOXKHUTEIIH.
- [lonmp3oBaThCst MacITaboOM, COCTABIIATH MIPOIIOPIIUN U OTHOIICHUS.

- Ucnonb3oBaTh OYKBBI 711 0003HAUEHUS YHCET MPU 3alMCH MAaTEeMATUYECKUX BBIPAKEHUN, COCTABIISTH
OyKBEHHBIC BBIpQKECHHUSI U (HOPMYINIBI, HAXOIUTh 3HAYCHHUS OYKBEHHBIX BBIPAKEHUH, OCYIICCTBIISS
HE00XO0IMMBbIE TIOACTAaHOBKH U MPeoOpa30BaHUsL.

- HaxoauTe HEU3BECTHBIN KOMIIOHEHT PaBEHCTBA. PellleHre TEKCTOBBIX 3aa4

- Pemrath MHOTOIIIaroBbI€ TEKCTOBBIC 3a/laudl apU(PMETHUECKUM CIIOCOOOM.
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- Pematp 3aaun, cBS3aHHBIE C OTHOLICHUEM, TPOMOPIIMOHATEHOCTBIO BETMYNH, IPOIIEHTAMH; pelIaTh TPH
OCHOBHBIC 33/1a4¥ Ha IpOOU ¥ MPOLIEHTHI.

- Pematp 3amaum, coneprxamniue 3aBHCUMOCTH, CBS3BIBAIOIINE BEITMUUHBI: CKOPOCTh, BPEMsI, PaCCTOSIHNE,
IIeHa, KOJIMYECTBO, CTOMMOCTH; IIPOM3BOJUTEIBHOCTh, BpeMs, 00bEMa pPadOTH, HUCIIONB3YS
apupMeTHUeCKHe  JIeicTBUS, OLICHKY, HPUKHUJIKY; IOJTb30BaThCs  CIUHHUIAMH  M3MEPEHUS
COOTBETCTBYIOIUX BEIHYUH.

- CocTaBnsaTh OyKBEHHBIE BHIPAXKEHUS MO YCIOBUIO 331a4H.

- W3Bnekarp uH(pOpMAIMIO, MPEICTABICHHYIO B Ta0JIMIAX, Ha JIMHEHHOHN, cTONOYAaTONW WM KpyroBOM
yarpaMmax, HHTEpIpETUPOBATh MPEACTaBICHHBIC TaHHBIC; UCII0JIb30BaTh JaHHbIC TP PEILICHUH 3ajad.
- [IpencraBnare HHGOPMAIIMIO C TTIOMOIIBIO TaOIHUII, TUHEWHON U CTOJIOYATON JUArPaMM.

Haznaonan zeomempusn

- [IpuBoauTH pUMEPHI OOBEKTOB OKPYXKAIOLIET0 MHUpa, UMEIOIIUX (POPMY M3YHYEHHBIX I€OMETPUUYECKUX
IUIOCKUX ¥ MIPOCTPAHCTBEHHBIX (PUTYP, IPUMEPHI PaBHBIX K CHMMETPUYHBIX (QUTYD.

- N300paxaTh ¢ MOMOIIBIO LUPKYJIS, JTUHEHKH, TPAHCIIOPTUPA HAa HEIMHOBAHHOM M KJeT4yaTtoil Oymare
U3y4EHHBIE IIJIOCKHUE TeoOMeTpuUeckre (GUrypsl 1 KOHPUTYpaAIIH, CAMMETPUYHBIE (PUTYPHI.

- Tlonb30BaThCsl TEOMETPUYECKHUMM TOHATUAMHU: PABEHCTBO (PUTYp, CUMMETpHS; HCIOJIb30BATh
TEPMUHOJIOTUIO, CBS3aHHYIO C CHMMETPUEH: OCb CAMMETPHUH, LIEHTP CUMMETPHH.

- Haxoguthe BeNMYMHBI YITIOB W3MEPEHHEM C IOMOLIBI0 TPAHCIOPTHPA, CTPOUTH YIUIBI 3aJaHHOU
BEJIMYMHBI, MOJIb30BaThCS IPHU PEUICHWM 3a7ad I'PaJyCHOM MEPOH YIJIOB; PACIIO3HABATH HA YEPTEkKaX
OCTPBIN, MPSIMOH, Pa3BEPHYTHIN U TYIOW YIJIBIL.

- BeruncnaTe nnuHy JIOMaHOW, IEPUMETP MHOTOYTIOJIbHUKA, IT0JIb30BAThCS €AMHUIIAMHA U3MEPEHMS JUIMHBI,
BBIPAKATh OJHU CAVHULBI U3MEPEHUS JJIMHBI Yepe3 ApyTrue.

- Haxomuts, ucnonb3ys 4epTEKHbIE MHCTPYMEHTBI, PACCTOSHUA: MEXKIY IBYMs TOYKaMH, OT TOYKU 0
IIPSIMOM, JUIMHY ITyTH Ha KBaJPAaTHOU CETKE.

- Bpruucnare minomane QuUryp, COCTaBIEHHBIX W3 MPSIMOYTOJIBHUKOB, HCIOJNb30BAaTh pa30MEHUE Ha
IPSAMOYTOJIBHUKH, Ha paBHbIE (UTYpHl, JOCTPaWBaHUE A0 MPSIMOYrOJIbHHMKA; MOJIb30BATHCS OCHOBHBIMHU
€AVHMIIAMA U3MEPEHUS IUIOIAH; BBIPaKaTh OJHU €AMHUIIBI U3MEPEHHUS IUIONIAIN Yepe3 APYyTHE.

- PacniozHaBaTh Ha MOJEINIAX U U300paXKEHUSAX MUPAMUTY, KOHYC, LWIMHJP, UCIIOIb30BATh TEPMHUHOJIOTHUIO!
BEpIINHA, peOpo, TpaHb, OCHOBaHUE, pa3BEPTKa.

- 300paxxaTe Ha kieT4aroil Oymare MpsIMOYTOJbHBIN Mapasuiesenunen.

- Boruncnsate 00bEM IPSIMOYTONBHOTO TMapajuieNenumnesna, Kyoa, mojab30BaTbCs OCHOBHBIMH €IUHHUIIAMHU
u3MepeHus: 00bEMa; BBIpaXKaTh OJHU €IMHUIIBI U3MEpeHUs 00bEMa yepes Apyrue.

- Pemate HeciokHbIE 33/1a4d Ha HAXOXKACHUE I€OMETPUYECKHUX BEJIMYUH B IPAKTUYECKUX CUTyaLUsIX.

IUVIAHUPYEMBIE TIPEJIMETHBIE PE3VJIbTATbI OCBOEHUS TIPUMEPHOM PABOYEM
I[TPOI'PAMMBI YVHEBHOI'O KYPCA «AJII'EBPA». 7—9 KJIACCBI

OcBoenue yueOHOro Kypca «Anredpa» Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUsI JOIKHO 00ECIIeYnBaTh
AOCTUIKCHUC CIICAYIOIIHX MPEAMCTHBIX OGpﬁSOB&TGHBHBIX PE3YyIbTATOB!:

7 kaace

Yucna u eébluucieHun

- BemonHaTh, codyeTas yCTHbIE U TUCBMEHHBIC TPUEMBI, apu(METHIECCKUE ACHCTBUS C palliOHAITbHBIMU
YHCJIAMHU.
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- Haxogutp 3Ha4YeHHWs] YHCIOBBIX BBIPAKCHHI; MPUMEHSATH Pa3HOOOpa3HBIE CIOCOOBI W TPUEMBI
BBIUMCJICHHSI 3HAUEHUN APOOHBIX BBIPAXKEHUI, COIEPKALUX OOBIKHOBEHHBIE U IECATUYHBIE APOOU.

- Ilepexoauth OoT omHOW (OpMBI 3amucu 4yucen K Apyrod (mpeoOpa3oBbIBaTh JECATUYHYIO APOOL B
0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO IECATUYHYIO TPOOB).

- CpaBHMBATh U YNOPSIA0YUBATH PALlMOHAIILHBIE YHCIIA.

- OKpyrasaTh yncia.

- BHIMOMHATS  TPUKUAKY ¥ OICHKY  pe3yjbTaTa  BBIUMCICHHM, OIEHKY 3HAYCHHH YMCIOBBIX
BBIPAKCHU.

- BBIMoNHATE OeHCTBUS CO CTETIEHSIMH C HATYpalbHBIMH IMOKA3aTeIsSIMU.

- [IpumeHsTh NpU3HAKY IETUMOCTH, Pa3IoKEHHUE HA MHOXKUTEN HATypaIbHBIX YHCEN.

- Pemarp mpakTUKO — OpPUEHTHUPOBAHHBIE 3aJayd, CBS3aHHbIE C OTHOIICHHEM BEIUYHH,
MPOMOPLUOHAILHOCTHIO BEJIMUKH, MPOLIEHTaMU; HHTEPIPETUPOBATDH PE3YNIbTAThI PEIICHHUs 3a7a4 C y4ETOM
OTpaHMYEHUM, CBA3AHHBIX CO CBOWCTBAMHU paccMaTpUBaEMbIX OOBEKTOB.

Anzebpauueckue svipasxcenus

- Ucnonp3oBaTh anreOpandeckyl0 TEPMUHOJIOTHIO U CHMBOJHUKY, IPUMEHATH €€ B MPOLIECCE OCBOCHHUS
y4eOHOro MaTepuaia.

- Haxonute 3HaueHHss OYKBEHHBIX BBIPAKEHUN MPHU 3aJaHHBIX 3HAYCHUSIX MEPEMECHHBIX.

- BeimonHsaTh mpeobpa3oBaHus 1IEIOr0 BhIPAKEHHUS] B MHOTOWIEH MPHUBEACHUEM IMOAOOHBIX ClIaraeMbiX,
PacKpBITHEM CKOOOK.

- BrinonHaTh yMHOXKEHUE OJJHOUYIEHAa HA MHOTOUYIEH U MHOTOYJIEeHa Ha MHOTOYJIEH, IPUMEHATH (GOPMYJIBI
KBaJlpaTa CyMMbI U KBaJlpaTa pa3HOCTH.

- OCylIeCTBISATh PA3I0KEHHE MHOTOWJICHOB Ha MHOKUTEIH C TMTOMOIIBIO BRIHECEHHUS 32 CKOOKH OOMIETOo
MHO>KHUTEJSI, TPYIIHPOBKH CIaraeMbIX, MpUMEHEHUsT (POPMYIT COKPAIEHHOTO YMHOXKEHHUSI.

- [lpumeHsaTh TIpeoOpazoBaHUs MHOTOWICHOB ISl PEIICHUS Pa3UYHBIX 337a4 U3 MATEMATHKHU, CMEKHBIX
MPEIMETOB, U3 PEATbHON MPAKTHKH.

- Ucnonb30BaTh CBOMCTBA CTENEHEH ¢ HATypaTbHBIMHU TTOKA3aTEeIISIMH JIJIs1 TpeoOpa30BaHMsl BHIPAKEHUH.

Ypaeuenun u nepasencmea

- Pematp nuHelHbIE ypaBHEHHS C OJHOM MEPEMEHHOW, MPUMEHss MpaBWa Mepexoaa OT HCXOIHOIrO
YpaBHEHUs K PaBHOCUIILHOMY eMy. [IpoBepsTh, SIBIASETCS M YUCII0O KOPHEM YPaBHEHUS.

- [IpumensaTe Tpaduueckue METOABl MPU PEIICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

- Ilombupats mnpuMepsl Tap 4YHUCEN, SBISIONUXCA pELICHHEM JUHEHHOTO YpaBHEHHS C ABYMS
NEPCMCHHBIMHU.

- CTpouThb B KOOPAWHATHON TNIOCKOCTH T'pauK JIMHEWHOTO YPaBHEHHUS C IBYMsI IEPEMEHHBIMU; MOJIb3YSICh
rpadukoM, TPUBOIUTH PUMEPHI PEIICHHS YPABHEHHUSL.

- Pemiate cucteMbl 1ByX JTUHEHHBIX YPaBHEHHM ¢ ABYMsI IEPEMEHHBIMU, B TOM YHCIIE TpapUIECKH.

- CoCTaBIISITh M pelIaTh JUHEHHOE YPAaBHEHUE UJIM CUCTEMY JIMHEWHBIX YPAaBHEHUM MO YCIOBHIO 3a7a4H,
MHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a/1a4yM MOJTYYECHHBIN pe3ynbTar.

Koopounamut u cpaguxu. @ynkyuu

- U300paxaTh Ha KOOPAMHATHOM NPSAMOW TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM KOOpJHMHATAM, JIy4H,
OTpE3KHU, UHTEPBAJIbI; 3aIMCHIBAaTh YHCIOBBIE IPOMEXYTKH Ha alre0pandeckoM si3bIKe.

- OT™MeyaTh B KOOPJIMHATHOM MJIOCKOCTH TOYKH IO 33JJaHHBIM K OpJUHATaM; CTPOUTh I'paMKHU JIMHEHHBIX

G yHKIHA.
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- OnuceiBath € IIOMOIIIBIO q)YHKI_II/II\/'I HU3BCCTHBIC 3aBUCUMOCTU MCKAY BCIIMYMHAMU: CKOPOCTH, BPCMA,
paccTosiHHe; IIeHa, KOJIMIEeCTBO, CTOMMOCTb; IPOU3BOAUTEIBHOCTD, BpeMsl, 00bEM paboTHI.

- Haxoauth 3HavueHne QyHKIUH 110 3HAYCHHIO €€ apryMeHTa.

- Ilonumare rpaduueckuii croco® mpencTaBieHUs W aHaau3a HWHPOPMAIMH;  HM3BICKaTh U
UHTEPIPETHPOBATh MH(OPMAINIO U3 TPApUKOB PEaTbHBIX MPOIECCOB M 3aBUCUMOCTEH.

8 kiace

Yucna u éviuucnenus

- Mcrionb30BaTh HayalbHbIE IPEACTABICHUS O MHOXECTBE JEMCTBUTENBHBIX 4YHMCEN JIsI CPaBHEHMS,
OKPYTJICHUSI M BBIUMCICHUI; N300pakaTh ICHCTBUTEIIbHBIC YUCIIA TOYKAMU Ha KOOPJAUHATHON TIPSMOIA.

- [IpumensTh NoHsITHE apU()METUYECKOTO KBaIPATHOT'O KOPHS; HAXOAUTh KBaJpaTHbIE KOPHU, HCIONb3Ys
Ipu HEOOXOJUMOCTH KAIBKYJSTOP; BHITOIHATEH MPeoOpa30BaHuUs BEIPAKEHUH, COACPKAIINUX KBAPATHBIC
KOPHHU, UCIIOJIb3Yysl CBOMCTBA KOPHEM.

- Micnonp3oBath 3anucy OOJIBIINX M MAJIBIX YMCEIT C TOMOILBIO IECATHUHBIX Ipobdei u cTeneneit yncna 10.
AnrebpanuecKue BHIPAKCHUS

- IIlpuMeHATh TOHATHE CTENEHH C LENbIM II0Ka3aTeleM, BBIOIHATH MPEOOPa3OBaHMs BBIPAKCHU,
COJZIEpKAIIMX CTEIEHHU C LETbIM IT0Ka3aTeEM.

- BBIMONHATH ~ TOXKAECTBEHHBIE  IPEOOpa30BaHMsI  PAMOHATIBHBIX BBIPAKEHUI HAa OCHOBE IMPaBHUII
JeICTBUI HaJl MHOTOWIEHAMHU U aJireOpandeckKuMH IpOoOsiMHU.

- PacknmagpiBaTh KBaipaTHBIN TPEXWICH HA MHOXKHUTEIH.

- IlpumeHnsaTh npeoOpa3oBaHus BRIPAKCHHUM IS PEIICHUS PA3IMYHBIX 33]a4 U3 MAaTEMAaTHKH, CMEKHBIX
IPEIMETOB, U3 pEAIbHON IPAKTHKH.

Ypaeénenusn u nepasencmea

- Pemiate nuHENHBIE, KBagpaTHBIC YPABHCHWS M PAalMOHAJIBHBIC YPABHCHMS, CBOJAIIMECS K HUM,
CUCTEMBI JIBYX YPaBHEHHH C IBYMS IIEPEMEHHBIMH.

- IlepexoauTs OT clOBECHOW (GOPMYIHPOBKH 3amadyd K €€ anreOpamvecko MOJETH C IOMOIIBIO
COCTAaBJICHUS YPABHECHMS WM CHCTEMbl YPaBHEHHMH, UHTEPIPETUPOBATH B COOTBETCTBUHM C KOHTEKCTOM
3a/1a4M MOJTY4YEHHBIN pe3ynbTar.

- IlpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPAaBHEHMS, OLIEHKH; PEIIATh JMHEWHbBIE HEPABEHCTBA
C OJIHOM MEpEeMEHHON W MX CHCTEMBI; JaBaTh TIpaUUecKyl0 MIUIIOCTPALIMI0 MHOXKECTBA pPEIICHUM
HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

Dynkyuu

- Ilonumarb W wucnonb30BaTh (YHKIUOHAJIbHBIE TOHATHUA M S3bIK (TEPMHUHBI,  CHMBOJUYECKHE
0003HaYeHUs1); OMpENesITh 3HAUeHHE (PYHKIMHM 110 3HAYCHHIO apryMEHTa; ONpeleNsTh CBOMCTBa
byakumm mo e€ rpaduxy.

- Ctpouts rpaduky smeMeHTapHbIX GyHKIHMi Bugay = k/x , y=x%, y=x>, y=+x , y = |x|; ommcsBats
CBOMCTBA YMCIOBOU (DYHKITHU TI0 €€ rpaduKy.

9 kjaacc
Yucna u évluucienus
- CpaBHMBATh U yNOPSIA0YMBATh pallMOHAJIBHBIE U UPPALlMOHAIbHBIC YHCIIA.
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- Bomonsate apudmMeTrnueckue AeicTBUS ¢ pallMOHAIBHBIMU YHCIIAMHU, COYETasi YCTHBIE U MHCbMEHHbBIE
IIPUEMBI, BBITIOJIHATH BBIUYMCICHHS C UPPALMOHAIIbHBIMY YUCIIAMHU.

- HaxonuTe 3Ha4YeHHs CTENEHEW C LEIBIMM ITOKA3aTeIsIMU U KOPHEW; BBIUUCIIATH 3HAYEHUS YHCIOBBIX
BBIPAXKEHUI.

- OKpyIJIATh JENCTBUTEIIBHBIE YNCIIA, BHITOIHATD MPUKUIKY PE3yJIbTaTa BEIYUCICHUH, OLIEHKY YHCIOBBIX
BBIPAKECHU. Y pPaBHEHUS U HEPABCHCTBA

- Pemarp nuHeiiHble U KBaJpaTHBIC YpaBHEHUS, YPAaBHEHHsI, CBOJSIINECS K HUM, MpOCTEiIue TpoOHO -
palMOHAIbHBIE YPABHEHUS.

- Pemars cucremsl IBYyX JIMHEWHBIX YPABHEHUM C IBYMs IIEPEMEHHBIMU U CUCTEMBI ABYX YPABHEHUN, B
KOTOPBIX OJJTHO YPaBHECHHUE HE SIBJIACTCSA TUHCHHBIM.

- Pemate TekcTOBBIE 3afaud anreOpaMyecKuM CHocoOOM C MOMOIIBIO COCTABICHHS ypaBHEHMs WIN
CHUCTEMBI IBYX YPaBHEHHUH C JBYMsI IEPEMEHHBIMH.

- IlpoBomuth mpocCTEHIINE HUCCIACIOBAHUS YpPAaBHEHUHW W CHUCTEM YpPaBHEHUW, B TOM 4YHUCIE C
NpUMEHEHHEM TIpadUUYecKux MpeCTaBIeHUN (yCTaHaBIMBaTh, MMEET JIM YypaBHEHHME MJIM CHCTEMa
YPaBHEHUH pELIEHUs, €CIIU UMEET, TO CKOJIBKO, U TI.).

- Pemarp nuHeliHbIe HEepaBeHCTBA, KBaJpaTHbIE HEPABEHCTBA; M300pakaTh pEUICHHE HEPaBEHCTB Ha
YHUCJIOBOU NPSIMOM, 3alIUCHIBATh PEIICHUE C IIOMOLIBIO CUMBOJIOB.

- Pemate cucTteMbl JINHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOUYAIOIIME KBaIpaTHOE HEPABEHCTBO;
n300pakaTh pELICHUE CHCTEMbl HEPABEHCTB HAa YMCIIOBOW MPSMOM, 3alMChIBATH PEIICHUE C IOMOIIbIO
CHUMBOJIOB.

- Mcnonp30BaTh HEpaBEHCTBA IPU PEIIECHUH PA3JIMYHbIX 3a/1a4.

Dyukyuu

- PacnosnaBaTh (QYHKIMM U3YyYeHHBIX BHAOB. IlOKa3pIBaTh CXEMAaTHYECKH pACIOJIOKEHHE Ha
KOOPIMHATHOI MmiockocTu rpadukos (ynkmuii Buga: y =kx, y=kx+b,y=k/x,y=ax> +bx+c, y=
x?,y =X, y = [X| B 3aBUCHMOCTH OT 3HaUeHNH KOA)PHUIIMEHTOB; OIHCHIBATH CBOMCTBA (DYHKIIHIA.

- Ctpouth W M300pa)kaTh CXEMaTUYECKH TpaduKu KBaIpPaTUYHBIX (YHKIIHA, OMHCHIBATH CBOWCTBA
KBaJAPaTUYHBIX PYHKIUH 10 UX Tpadukam.

- Pacnio3naBate kBagpatuuHyr0 (QYHKIHIO 10 (hopMmysie, MPUBOIUTH MPUMEPHI KBaIPATUIHBIX (HYHKIUIH
U3 peaNbHOM KU3HU, (PU3UKH, TEOMETPHH.

Apupmemuueckan u ceomempuyeckan npozpeccuu

- Pacnio3naBath apu)METHUECKYIO U TEOMETPUUYECKYIO MIPOTPECCHUH MPHU Pa3HBIX CIIOCO0AX 3a/1aHus.

- BBINOJHATH BBIUMCIIEHUS C UCHIOIB30BAHUEM (POPMYIT N-TO YeHa apu(METHUECKOM U TeOMETPUUECKOM
IIPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

- 300paxaTs WieHbI MOCIEI0BATEILHOCTH TOYKAMHU Ha KOOPAWHATHOH IJIOCKOCTH.

- Pemarp 3amaun, cBsi3aHHBIE C YHCIIOBBIMH ITOCIIEIOBATEIHLHOCTSIMH, B TOM YHCJIC 3a]1a4d U3 pPeabHOI
JKU3HHM (C UCTIOB30BAaHUEM KAIBKYJISITOPA, IIUGPOBBIX TEXHOJIOTHH).

IIJIAHUPYEMBIE TIPEIMETHBIE PE3VJIbTATHI OCBOEHHMSI IIPUMEPHON PABOYEN
[NPOTPAMMBI YUEBHOI'O KYPCA «I'EOMETPUA». 7-9 KJIIACCbI

OcBoenne ydeObHOro Kypca «['eoMeTpusi» Ha YpPOBHE OCHOBHOTO OOIIEro OOpa30BaHHS JOJKHO
o0ecreunBaTh JOCTIKEHUE CICTYIONNX MPEIMETHBIX 00pa30BaTeIbHBIX PE3YIIbTATOB:
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7 knace

- PacriozHaBaTh M3y4YEHHbIE TE€OMETPUYECKHE (QUIYpBl, ONPENENATh UX B3aUMHOE PACHOJIOKEHHUE,
n300pakaTb reOMeTpUYeCKre (GUTYpHI; BBIIOIHATE YEPTEKH 110 YCIOBUIO 3aaaul. VI3MepsTh TMHEHHbIE U
YIJIOBBIE BEIMUYMHEL. Penmars 3a1auu Ha BBIYMCICHUE UIMH OTPE3KOB U BEJIMYMH YIJIOB.

- lenatb rpy0Oyl0 OLEHKY JMHEHHBIX M YIJIOBBIX BEJIUYMH MPEIMETOB B pEAIbHOW >KHU3HHU, pa3MEpOB
IPUPOIHBIX 00BEKTOB. Pa3nnyare pasmMepsl 3TUX 00BEKTOB MO MOPSAKY BEIUYHHBI.

- CTpOUTh YepTEKU K TEOMETPUUECKUM 3aJauaM.

- Ilonp30oBarbCsi INpU3HAKAMU pPABEHCTBA TPEYIOJBHHUKOB, HCIIOIL30BAaTh IIPU3HAKU M CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJIBHUKOB IPU PEIICHUH 3a]1a4.

- [IpoBOIUTSE JIOTMYECKHE PACCYKIECHUS C UCIIONIB30BAHUEM F€OMETPUUECKUX TEOPEM.

- Ilonp3oBaTbCsl NpPU3HAKAMU PABEHCTBA IPSAMOYIOJBHBIX TPEYIOJIbHUKOB, CBONCTBOM MEAMAHBI,
IIPOBEAEHHON K THIIOTCHY3€ IPSAMOYTOJIBHOTO TPEYrOJbHUKA, B PEUICHHMM I'€OMETPHYECKUX 3a1ad.

- OmnpenensaTs MapajuIeIbHOCTh HPAMBIX C MOMOILBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMH CEKyIlas.
OnpenensaTs napauieNbHOCTh NPSIMBIX C TOMOIIBI0 PABEHCTBA PACCTOSHUM OT TOYEK OJHOM MpsAMOH 110
TOYEK APYTrOU MPSMOM.

- PemaTe 3a7aun Ha KiIeTyaToOl Oymare.

- [IpoBOAUTH BBIYMCIEHUS M HAaXOAWTh YHCIOBbIE M OyKBEHHBIC 3HAYECHUS YIJIOB B FEOMETPHUYECKUX
3a/1a4ax C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYIOJBHUKOB W MHOTOYI'OJIBHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX IPU MEPECEUEHUN JIBYX MapajlielbHBIX MPSAMBIX CeKyllel. Pemars npaktudeckue 3agauu
Ha HaXO0)KJICHUE YIJIOB.

- Bnagets noHATHEM reOMETPUYECKOr0 MeCTa TOYEK. Y METh ONPEAEIATh OUCCEKTPUCY YIIa U CEpeIUHHBII
NEPIEHIUKYIAP K OTPE3KY KaK T€OMETPUYECKHE MECTA TOYEK.

- QopMyIUpPOBATh ONPEAEICHUS OKPYKHOCTH U KPYyra, XOpJbl U IMAMETPAa OKPYKHOCTH, I10JIb30BAThHCS
UX CBOWCTBaMHU. YMEThb IIPUMEHATH ITH CBOMCTBA IIPU PELLIEHUU 3a/1a4.

- Biagers moHATHEM ONMCAaHHOM OKOJO TPEYrOJbHHUKA OKPYKHOCTH, YMETh HAaXOOUTh €€ LEHTP.
[Tonp30BaTbes (hakTaMH O TOM, YTO OMCCEKTPHUCHI YTIIOB TPEYTOJIbHUKA MIEPECEKAIOTCS B OJJHON TOUKE, U O
TOM, YTO CEPEIUHHBIC NEPIICHIUKYIIAPEI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJJHOM TOUKE.

- Brmagers moHATHMEM KacaTenbHOW K OKPY)KHOCTH, ITOJIB30BAThCS TEOPEMOW O MEPIEHIUKYISIPHOCTH
KacaTeJbHOM U pajuyca, IPOBEAEHHOIO K TOUYKE KACAHU.

- [lonp30BaTbCs MPOCTEUINUMU T'€OMETPUYECKUMU HEPABEHCTBAMM, TOHMMATh UX IPAKTUYECKUHA CMBICI.
- IIpoBOAUTE OCHOBHBIE TEOMETPUUYECKUE IIOCTPOCHUS C IIOMOLIBIO LIMPKYJISA U JIMHEUKU.

8 kiace

- Pacnno3HaBaTh OCHOBHEBIC BHIbI I-IeTpréX}’l“O.HbHI/IKOB, HUX 3JICMCHTHI, I10JIb30BaThCA UX CBOMCTBaAMU npu
pELIeHUH TeOMETPUUYECKUX 3a/1a4.

- Bnazners nonsiTueM cpenHel JMHUM TPEyrojibHUKA U Tpaleluuu, IPUMEHATh UX CBOMCTBA MPH PEUICHUH
reomerpuueckux 3aaad. [loap3oBaTbes Teopemoit Daneca AJisl pelIeHUs MPAKTUYECKUX 3a]1ay.

- [IpumensaTh npU3HAKU MOJO0US TPEYTOJILHUKOB B PEIIEHUU T€OMETPUUYECKUX 3a/1a4.

- ITonp3oBatbest TeopeMoit [Iudaropa st pemieHnss TEOMETPUUECKUX M MPAKTHYECKUX 3amad. CTpouTh
MAaTCMAaTUYCCKYI0O MOJCJIb B HNPAKTHYCCKUX 3aJaddX, CaMOCTOSATCIBHO [CJIaThb qepTém U HaXOOAUThb
COOTBCTCTBYIOIIHMC TJIMHBI.

- BJIa,Z[GTb IMOHATHUAMU CHUHYCA, KOCHMHYCAa W TAaHI'CHCA OCTPOTO yIrja MNpsAMOYrOoJIbHOTO TPCYroJIbHUKA.
Ilonp30BaTbCca S TUMHU HOHATUIMU AJId pCHICHUS MPAKTUYCCKUX 3a1a.
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- Boruncnsare (pa3nuuHbIMH crioco0amu) IUIONIAAs TPEYroJdbHUKA M IUIOIIAAM MHOTOYTOJIBHBIX (UTYp
(moyB3ysich, TAEe HEOOXOIUMO, KaIBKYIATOpPOM). [IpUMEHSATH IMOJIydeHHBIE YMEHHUS B TPAKTUYCCKUX
3ajayax.

- BnageTs MOHATHSIMH BIMCAHHOTO W IIEHTPAIBHOTO YTJa, UCIIOIB30BaTh TEOPEMBI O BIMCAHHBIX yTiax,
yIiIax MeXy XOpJaamMH (CeKyIIMMH) U yIIIe MeXKAY KacaTeIbHOW M XOPIOH TPH PEIICHHH TeOMETPUIECKIX
3amad.

- BJIa,Z[eTB IIOHATUEM OIIMCAaHHOI'O ‘IeTBIpéXYI‘OJIBHI/IKa, MNPUMCHATH CBOIICTBa OIIMCAaHHOT'O
YEeTBIPEXYTOJIbHUKA ITPU PELLICHUHN 3a1a4.

- HpI/IMeH}ITB MOJIYYCHHBIC 3HAHW HAa TPAKTUKEC — CTPOUTHb MATCMATUYCCKUC MOACIIN JJIA 3a/1a4 peaﬂbHOﬁ
KU3HH W TPOBOJUTH COOTBETCTBYIOIIME BBIYHCICHUS C MPUMEHEHHEM IIOJ00US W TPUTOHOMETPUH
(MONB3yYsACh, A€ HEOOXOIUMO, KAIbKYISATOPOM).

9 kJaacce

- Ucnonk3oBaTh TpUroHoMeTpudeckue (PYHKIIMHU OCTPBIX YTJIOB JUISI HAXOXKICHUS PA3TUIHBIX JJIEMEHTOB
MPSIMOYTOJIBHOTO TPEYTOJIbHHKA.

- Ilonb3oBatbest (opMmynamMu TPHUBEACHUS W OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM JISI
HAXO0XJICHUS COOTHOIIIEHUHN MEXy TPUTOHOMETPHUYECKUMH BETUIMHAMHU.

- Hcnonk30BaTh TE€OpPEMBI CHHYCOB M KOCHHYCOB ISl HAXOXKICHUS PA3IUYHBIX 3JIEMEHTOB TPEYroJIbHHUKA
(«peleHue TpeyroJbHUKOBY), IPUMEHITh UX MPU PEIICHUU T€OMETPUUYECKUX 3a]1ay.

- Bmamers moHaTHSIMEH TIpeoOpa3oBaHUs TMOI00Ms, COOTBETCTBEHHBIX JJIEMEHTOB MOJO0OHBIX (QUTYD.
[Tonb30BaThCs CBOMCTBAMHU 1TO00MS TPOU3BOJIBHBIX GUTYP, YMETh BBIUUCIATH IJIMHBI U HAXOIUTh YIJIbl Y
no100HbIX uryp. IIpuMeHaTh cBoiicTBa MOJ00MS B MPAKTUUYECKHUX 3a/1adaX. Y METh MPUBOAUTH IPUMEPHI
oJ00HBIX (PUTYp B OKpY’KaIOLIEM MUpE.

- [lonp30BaThCs TEOpeMaMU O MPOU3BEACHHHM OTPE3KOB XOPI, O MPOHM3BEICHHUH OTPE3KOB CEKYIIHX, O
KBaJpaTe KacaTeIbHOM.

- Ilonp30BaThCs BEKTOpaMH, MOHMMATh MX T€OMETPHUYECKH W (DU3UYECKUN CMBICI, MPUMEHSITh UX B
pelIeHNH TeOMETPUYECKUX U (pusmueckux 3anad. [IpuMeHsATh ckalsipHOE MPOU3BEACHUE BEKTOPOB IS
HAXO0X/ICHUS UIUH U YTJIOB.

- [lonb3oBaTbcsi METOAOM KOOPAMHAT HA IUIOCKOCTH, MPHUMEHSTH €r0 B PEUICHHH M€OMETPUUECKUX U
MPAKTUYECKHX 3ajay.

- Bnagerp MOHATUSMU TPAaBHILHOTO MHOTOYTOJIBHHKA, JIJTUHBI OKPYKHOCTH, IJTUHBI IyTH OKPY>KHOCTH
U paJuaHHOW MEphl yIiia, YMETh BBIYUCIATH IJIOMIAJb Kpyra U ero 4acteid. IIpuMeHsATh MmoyydeHHbIE
YMEHHsI B MPAKTUYECKUX 3a/1a4ax.

- Haxoguth ocu (WM LEHTPBI) CUMMETpHH (DUTYp, TPUMEHSTH JBMKEHUS IUIOCKOCTU B TMPOCTEHUIITNX
CIIyJasix.

- [IpuMeHsTh noTy4yeHHbIE 3HAHUS HAa IPAKTUKE — CTPOUTH MaTeMAaTUYECKUE MOJAEIH [T 3a/1a4 PeabHOM
JKU3HU U MPOBOJUTH COOTBETCTBYIOIUINE BHIYMCICHUS C IPUMEHEHHEM MOJ00MS U TPUTOHOMETPUUYECKUX
GbyHKIMHA (TTOTB3YSCH, TJIe HEOOXO0IUMO, KATBKYISITOPOM).

[IJIAHUPYEMBIE TIPEIMETHBIE PE3VJIbTATEI OCBOEHHSI IIPUMEPHON PABOYEN
[NPOT'PAMMBI YUYEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTUKAY».
7—9 KJIACCbI

[IpenMetHble pe3ynbTaThl OCBOCHUSA Kypca «BeposTHOCTh u cratucTuka» B 7—9 Kiaccax
XapaKTEepU3YIOTCS CIEAYIOIUMUA YMEHUSIMH.
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7 kaacce

- Uurate uHpoOpManuio, MpeAcTaBIeHHYI0 B TaOIuIaX, Ha AMAarpaMMax; IpeICTaBlIATh JaHHBIC B BUC
Ta0IHI], CTPOUTH AWArpaMMBbI (CTOIOMKOBBIC (CTONIOUATHIC) U KPYTOBBIC) IO MAaCCHBaM 3HAUYCHHA.

- OnuchiBaTh M MHTEPIPETUPOBATH pealibHble YUCIIOBbIE JaHHbIC, MPEICTaBICHHbIE B TaOJMIAX, Ha
nuarpaMmax, rpadukax.

- Vcnonp30BaTh OISl OMHUCAaHUsS JAHHBIX CTATUCTUYECKHE XapaKTEPUCTUKU: cpelnHee apudmeruyeckoe,
MearaHa, HanbobIlee 1 HANMEHbIIIEee 3HAYCHUS, pa3MaXx.

- Wmerp mpencraBieHrne O CIy9alHONH W3MEHYMBOCTA Ha MpUMeEpax IeH, (PU3NYECKUX BEINYHH,
AHTPONOMETPUYECKHX JAHHBIX; UMETh MIPEJICTABICHUE O CTATUCTUYECKON YCTOMUNBOCTH.

8 kuace

- M3Bnekatp u nmpeodpa3oBbIBaTh HH(POPMAIIUIO, IIPEACTABICHHYIO B BUI€ TaOIUI], 1UarpamMm, rpa)uKoB;
MPEJICTABISITh JAHHBIC B BUJIE TAOJHII, JUarpamMmm, rpaduKos.

- OnuchIBaTh JAaHHBIE C TOMOLIBIO CTATUCTUYECKUX TOKa3aTeNel: CpeHUX 3HAUYCHUN U MEp pacCerBaHUs
(pa3max, Iucnepcus U CTaHJAPTHOE OTKIJIOHEHHE).

- HaxomuTh 4YacTOThI YHCIOBBIX 3HAYEHUH ¥ YACTOTHI COOBITHH, B TOM YHUCIE MO pe3yibTaTaMm
W3MEPEHHUI 1 HAOI0ICHUH.

- Haxomuth BEpOSTHOCTH CIIy9alHBIX COOBITHI B OMBITaX, 3Has BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITHIA,
B TOM YHCJE B OMNbBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMHU.

- Ucnionp30BaTh rpaduyecKkre MOJICTH: IEPEBO CIIYYAHOTO SKCTIICPUMEHTA, THarpaMMbl JHJIepa, YucioBas
npsimasi.

- OnepupoBarTh MOHSTHSIMHU: MHOXECTBO, MOJMHOKECTBO; BBIMOJHATH OINEpaliy HaJ MHOXXECTBaMHU:
00beTMHEHNE, TIEPECEUCHUE; TIEPEUNCIIATh 3JIEMEHThl MHOXKECTB; NPHUMEHSATh CBOHCTBA MHOXECTB.

- Mcnionb3oBatk rpaduyeckoe mpeacTaBIeHe MHOXKECTB U CBSI3€i MEXTy HUMHU JIJIs1 OTIMCAHUS ITPOIIECCOB
U SIBJICHUI, B TOM YHUCJIE IPU PEILIEHUH 3a/a4 U3 IPYTUX y4EOHBIX MPEAMETOB U KypPCOB.

9 ki1acc

- U3Bnekars U npeoOpa3zoBbIBaTh MHPOPMALMIO, MPEJCTABICHHYIO B Pa3lIMYHbIX MCTOYHHKAX B BHJIE
TaOIUII, AUarpaMM, TpaduKoB; MPEACTABIATh IaHHBIC B BUJIE TaOIHII, TUarpamMmm, rpaduKos.

- PemaTh 3aaun opraHu30BaHHBIM 11€pe0OpPOM BAPHAHTOB, a TAKXKE C UCIOIH30BAHUEM KOMOMHATOPHBIX
IIPaBWJI U METOJIOB.

- Ucnonb3oBarh omnucareiabHble XapaKTEPUCTUKHU JII MAacCHBOB

YHCIJIOBBIX JAHHBIX, B TOM YHCJIE€ CPEJHUE 3HAYCHUS U MEPHI PACCCUBaHUS.

- HaxoauTp 4acTOTHI 3HaU€HHI U 4aCTOTHI COOBITHSI, B TOM YHCJIIE ITOJIb3YSICh PE3YyIbTaTaMH IPOBEAEHHBIX
W3MEPECHHUI U HAOJI0ICHUH.

- HaxonuTh BepOSATHOCTH CilydallHBIX COOBITUH B HM3y4YEHHBIX OIBITaX, B TOM YHCJIE B OIBITaX C
PaBHOBO3MOKHBIMHU JIEMEHTAPHBIMH COOBITHSIMM, B CEPUSX MCIBITAHUI 10 MEPBOTO ycliexa, B CEpHUsX
ucneITaHnui bepryim.

- ImeTs nipenicTraBiieHre O CIly4ailHOM BEIMYMHE U O PACIPEICIICHUH BEPOATHOCTEN.

- Umetp mpezcTaBieHrne O 3aKOHE OOJIBIIMX YUCET KaK O MPOSBICHUU 3aKOHOMEPHOCTH B CIydailHOM
U3MEHYMBOCTHU U O POJIM 3aKOHA OOJIBIIMX YUCEIl B IPUPOJE U OOLIECTBE.
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II1. TemaTnyeckoe NIaHHPOBAHME C yY4E€TOM Paboyeli NPOrpaMMbl BOCHUTAHNS € YKA3aHHEM
KOJIMYECTBA YACOB, OTBOAUMBIX HA 0CBOECHHE KAKIO0H TeMbI

[leneBbIM IPUOPUTETOM Ha YPOBHE OCHOBHOT'O 00IIEr0 00pa30BaHUs ABJISIETCS CO3JaHUE OJIarONpUsATHBIX
YCIIOBUH JJIS Pa3BUTHS COLMAIBHO 3HAYMMBIX OTHOLICHHUH IIKOJIBHUKOB H, IIPEXKAE BCErO, IEHHOCTHBIX
OTHOLLICHUN:

- K CEMb€ KaK IJIJaBHOM OIIOpE B )KU3HU YEJIOBEKA U UCTOYHHUKY €T0 CUACTbS;

- K TpYAY KaK OCHOBHOMY CHOCOOY JOCTH)KEHUS )KU3HEHHOTO OJIaromnoIydns 4eJ0BeKa, 3aJI0Ty ero
YCIIEIIHOTO NMPO(EeCCHOHAIBHOTO CaMOOTIPEIEICHUS U OLIYIEHUS] YBEPEHHOCTH B 3aBTPAIIIHEM JIHE;

- k cBoemy OtedecTBy, cBOeH Maioi u 6onbiol PoguHe kak MecTy, B KOTOPOM YeJIOBEK BBIPOC U TO3HA
HepBbIC PAJOCTH U HEYJauu, KOTOpas 3aBelllaHa eMy MPeIKaMu U KOTOPYIO HYXHO o0eperars;

- K IpUPOJI€ KaK UCTOYHHUKY KU3HH Ha 3eMJIE, OCHOBE CaMOI'0 €€ CYILECTBOBAHUS, HYKIAIOILEHCS B
3alUTE U IOCTOSSHHOM BHUMaHHUM CO CTOPOHBI YEJIOBEKA;

- K MUY KaK TJIaBHOMY MIPUHIUITY YEIOBEYECKOTO OOIIEKUTHS, YCIOBHUIO KPEIIKOH APYKOBbI,
HaJIQ)KMBAHUS OTHOILICHUH C KOJJIEraMu 1o paboTe B OyAyIIeM U cO3aHus OJaronpusTHOrO
MHUKPOKJIIMAaTa B CBOCH COOCTBEHHOM CEMbE;

- K 3HaHUSAM KaK UHTEJUIEKTyaJIbHOMY pecypcy, o0ecneunBaroemMy Oyayliee 4enoBeKa, Kak pe3ysbTaTy
KPOIOTIIMBOIO, HO YBJIEKATEIbHOIO Y4€OHOI O TPy /1a;

- K KyJIbType KaK JyXOBHOMY OOraTrcTBy OOLIECTBA U Ba)KHOMY YCIIOBHIO OIIYILEHHS YEIOBEKOM
IIOJIHOTBI MIPO’KUBAEMOM JKM3HHU, KOTOPOE AIOT €MY - YTEHUE, MY3bIKa, HCKYCCTBO, T€ATpP, TBOPYECKOE
CaMOBBIPAKEHUE;

- K 370POBBIO KaK 3aJI0Ty JOJIOM U aKTUBHOM JKU3HH YEJIOBEKA, €70 XOPOIIEr0o HACTPOCHUS U
ONTHUMHUCTUYHOIO B3TJISAA HA MUD;

- K OKPY>KaIOLI1M JIOASIM Kak 0€3ycI0BHON 1 aOCOIOTHON IIEHHOCTH, KaK paBHOIIPABHBIM COLIMATIbHBIM
napTHepam, ¢ KOTOPbIMH HEOOXOANMO BBICTPauBaTh AJOOPOKEIATENbHbIE U B3aMMOIIO/IEPKUBAIOIINE
OTHOILEHMSI, JAIOLIUE YETOBEKY PaJOCTh OOLIEHHS U TO3BOJISIIOIIME U30eraTh 4YyBCTBA OJJUHOYECTBA;

- K caMHIM cebe KaK X03s51eBaM CBOEH CyAbObI, CAMOOTIPENEIISIONUMCS U CAaMOPEATHU3YIOIIMMCS
JUYHOCTSIM, OTBEYAOIIKM 33 CBOE COOCTBEHHOE OymyIIee.

Ne DJIeKTPOHHbIE
n/n Conep:xanue y4e0HOr0 mMpeMeTa Kouuecrso (ungpposLIe)
Tem 4acoB o0pa3oBaTeJbHbIE
- pecypcsl
MATEMATHKA
5 kiacce
l. Jluaun 8 10 https://resh.edu.ru/
2. HarypanbHble uncna u Hysb. JIecTBHS ¢ HATYpaJIbHBIMHU YHUCITAMH. 13 16 https://educont.ru/
3. JleficTBUS ¢ HaTypaJbHBIMU YHCIIAMHU. 22 26 https://resh.edu.ru/
4. Hcnonp3oBanue CBONCTB ACHCTBUI IPU BHIYUCIICHUSX. 12 15 | https://educont.ru/
5. VYTII6I 1 MHOTOYTOJIBHUKH. 9 11 https://resh.edu.ru/
6. JenumocTsb uncen. 15 17 | https://educont.ru/
7. TpeyroabHUKHU W YETHIPEXYTOBHUKH 10 13 https://resh.edu.ru/
8. Hpobu 18 21 https://educont.ru/
9. JeiicTBus ¢ qpo0smu 34 38 https://resh.edu.ru/
10. | MHororpaHHuKH 10 14 | https://educont.ru/
11. | Tabmump! U THArpaMMBbl 9 11 https://resh.edu.ru/
IToBTOpPEHME 15 18 https://educont.ru/
Hroro 175 210 | https://resh.edu.ru/
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6 KjIace

1. JpoOu 1 POTIEHTHI 18 22 https://educont.ru/
2. [IpsiMble Ha IUIOCKOCTHU U B IPOCTPAHCTBE 7 9 https://resh.edu.ru/
3. JHecstuunbie 1podu 9 12 | https://educont.ru/
4. JleiicTBUS ¢ NECATUYHBIMA APOOSIMHU 31 33 https://resh.edu.ru/
5. OKpYyKHOCTB 9 11 https://educont.ru/
6. OTHOIIEHUS U MPOTICHTHI 14 17 https://resh.edu.ru/
7. Cummerpust 8 11 https://educont.ru/
8. Beripaxenusi, hopMyIibl, ypaBHEHUS 15 17 | https://resh.edu.ru/
9. Ilenbie uncna 14 16 https://educont.ru/
10. | MuoxectBo. KomOunaropuka 9 11 https://resh.edu.ru/
11. | Payuonanvhule yucia. 16 19 https://educont.ru/
12. | MHOroyroib-HMKHA 1 MHOTOTPaHHHUKH 10 12 | https://resh.edu.ru/
IloBTOpEHUE. 15 20 https://educont.ru/
Hroro 175 210 | https://resh.edu.ru/
AJITEBPA

7 xnacce
IToBTOpEeHME 3 3 https://educont.ru/
1. BerlpaskeHusi, TOXKIECTBA, ypaBHEHHS 22 26 | https://resh.edu.ru/
2. Oynkunn 11 18 | https://educont.ru/
3. CrenieHb C HATYpaJIbHBIM TTI0Ka3aTeIIeM 11 18 https://resh.edu.ru/
4, MHoOTOUIEHBI 17 23 https://educont.ru/
5. @DopMyIIbl COKpPAIEHHOTO YMHOKCHHUS 19 23 https://resh.edu.ru/
6. CucteMbl TMHEHHBIX YpaBHEHUH 16 17 | https://educont.ru/
IloBTOpEHHE 6 7 https://resh.edu.ru/
Hroro 105 135 | https://educont.ru/

AJjreopa

8 kmace
IloBTOpenue 3 3 https://educont.ru/
1. Paronanshsie 1poou 23 30 | https://resh.edu.ru/
2 KBaznparnsie KOpHU 19 25 | https://educont.ru/
3 Ksanparusie ypaBHeHUS 21 30 https://resh.edu.ru/
4 Hepasenctra 20 24 https://educont.ru/
5 CreneHsb C EIbIMH MMOKa3aTelieM. DICMEHThI CTATUCTHKH 11 13 https://resh.edu.ru/
IloBTOpEHHE 8 15 https://educont.ru/
Hroro 105 140 | https://resh.edu.ru/

AJjreopa

9 kaacce
IToBTOpPEeHME 4 4 https://educont.ru/
1. KBanparnunas pyHKIus 22 29 | https://resh.edu.ru/
2. YpaBHEHUs! 1 HEPABEHCTBA C OAHOW IIEPEMEHHON 14 20 | https://educont.ru/
3. YpaBHEHUS U HEPABEHCTBA C IBYMS [IEPEMEHHBIMH 17 24 https://resh.edu.ru/
4, ApudmeTndeckas ¥ reOMeTprUIecKast MPOTrPeCcCHr 15 17 https://educont.ru/
5. DeMeHTHl KOMOMHATOPUKH B TEOPUHU BEPOSTHOCTEH 13 17 https://resh.edu.ru/
IloBTOpEHHE 17 25 https://educont.ru/
Hroro 102 136 | https://resh.edu.ru/

T'eomerpus

7 KJacc
1. HauvanbHble reoMeTpHUECKUE CBEJEHUS 16 21 https://educont.ru/
2. TpeyroabHUKH 15 21 https://resh.edu.ru/
3. TlapasutebHbIC IPSMBIC 11 18 https://educont.ru/
4. COOTHOLICHUSI MEXXAY CTOPOHAMH U YTIaMH TPEYroJbHUKA 16 23 https://resh.edu.ru/
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5. 3amaum Ha MOCTPOCHHE 10 18 https://educont.ru/
IloBTOpEHUE. 2 4 https://resh.edu.ru/
Htoro 70 105 | https://educont.ru/

I'eomerpus
8 kamace
IloBTOpECHHE 2 https://educont.ru/

1. OKpYyKHOCTb 10 https://resh.edu.ru/

2. YeThlpEXyroabHUKI 19 https://educont.ru/

3. Iogo6HbIE TPEyroabHUKI 13 https://resh.edu.ru/

4. Pemenne npsMoOyroabHBIX TPEYTOJbHUKOB 11 https://educont.ru/

5. IInomans 11 https://resh.edu.ru/
IToBTOpPEeHME 4 https://educont.ru/
Hroro 70 https://resh.edu.ru/

I'eomeTpus
9 xkaacce
IloBTOpeHMeE 3 https://educont.ru/

1. Pewrenue TpeyroisHUKOB 13 https://resh.edu.ru/

2. JmHa OKpYKHOCTH | IDIOIIAgh KpyTa 10 https://educont.ru/

3. MeToa KOOpArHAT 11 https://resh.edu.ru/

4. BekTopbl 14 https://educont.ru/

5. I'eomeTpuueckue npeodpazoBaHuUs 10 https://resh.edu.ru/
IloBTOpECHHE 7 https://educont.ru/
Hroro 68 https://resh.edu.ru/
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