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COJAEP)KAHUE YYEBHOI'O KYPCA (IIO TOZAM OBYYEHMUA)

MATEMATHUKA
5 kiace

Hamypanvnoe uucno.

Psn narypaneubeix uncen. Yucno 0. M300pakeHue HAaTypaJlbHBIX YMCENl TOYKAMH Ha KOOPAWHATHOMN
(uucnoBoit) npaMoil. Ilo3unmonHas cucreMa cumciaeHus. PuMckas Hymepanus Kak IpuMep HENO3ULMOHHOMN
cucreMbl cuuciaeHus. [lecsatuunas cuctema cuucieHus. CpaBHEHUE HaTypaJbHBIX YHUCEN, CpaBHEHUE
HaTypaJbHbIX uHuced c HyineM. CrocoObl cpaBHeHMs. OKpyryieHHe HaTypalbHbIX uuces. CioxeHue
HATypaJIbHBIX 4YMCEJl; CBOMCTBO HYJSI IPH CIOKEHUHU. BbluMTaHue Kak JeHCTBUE, OOpPAaTHOE CII0KEHHUIO.
YMHOXEHUE HATypajbHBIX YHCEN; CBOWCTBA HYJIS M €IUHUIBI IIPU yMHOXKeHUU. [leneHne kak IeicTBHE,
oOpaTHOe yMHOKEHHIO. KOMIIOHEHTHI 1eHCTBHIA, CBsI3b MeXAY HUMHU. [IpoBepka pe3ynbraTa apupMeTu4ecKoro
neiictus. IlepemectutenbHOE M coueTaTeabHOE CBOWCTBA  (3aKOHBI) CIOXKEHMS M YMHOXCHMS,
pacmpeeuTebHOe CBOMCTBO (3aKOH) yMHOXKeHHus. Vcmonp3oBanue OyKB iisi 00O3HAUEHUS HEU3BECTHOTO
KOMIIOHEHTA U 3alIUCU CBOMCTB apU(PMETUUECKUX IeHCTBUH.

Jenutenn U KpaTHbIE 4YMCIIA, PA3JOKEeHHE HAa MHOXxuUTenu. [IpocTteie M cocraBHble uncina. IIpusHaku
JenuMocTu Ha 2, 5, 10, 3, 9. JleneHue ¢ 0OCTaTKOM.

CreneHb ¢ HaTypalbHBIM [TOKa3aTeIeM. 3alluCh YUCIIa B BUAE CYMMBbI Pa3psIHbIX ciaaraeMblix. YucioBoe
BBIpaKCHHE. BpIuKciieHne 3Ha4eHUI YMCIIOBBIX BBIPAXKCHU; TOPSIIOK BBIIIOJIHEHMS IeHCcTBUM. Mcnionb3oBanue
[P BBIYUCICHUSIX IEPEMECTUTEIBHOTO U COYETATEJIBbHOIO CBOMCTB (3aKOHOB) CIIOKEHUS U YMHOXCHHUS,
pacnpeesnTeNbHOIO CBOMCTBA YMHOKEHUS.

/poou

[IpencraBiaenue o qpodu Kak criocode 3anucy yacTu BelnuuuHbl. OObIKHOBEHHbIE 1poou. IIpaBuibHbIe 1
HenpaBWIbHbBIE Tpoou. CMemanHast 1po0b; MpeACTaBICHNEe CMEIIAHHOM IpOOH B BU/I€ HEMPABMIIBHOW APOOH U
BbIJICJICHUE 1I€JI0M 4YacTH YuClla U3 HemnpaBWIbHOW Jpobu. M3o0paxeHue apoOeil ToukaMu Ha YUCIOBOMH
npsimoii. OcHOBHOE cBOICTBO npobu. Cokpamienune apoOeid. [IpuBenaenne apoOM K HOBOMY 3HAMEHATEIIIO.
CpaBnenue npobeii. CrokeHre M BbIUMTaHME JApoOei. YMHOKEHHE U JelieHHe JpoOeil; B3auMHO-OOpaTHbIE
npobu. HaxoxaeHre 4acTy 1esnoro U 1eJoro 1o ero YacTH.

Hecaruunas 3anuck apoOei. IIpencrapnenue necaTHuHOM ApoOU B BUJEe 0OBIKHOBEHHOW. M300paxkeHue
JECSITUYHBIX ApoOel TOukaMu Ha 4yucioBOM mpsMoil. CpaBHEHHE AECATUYHBIX ApoOel. Apudmernyeckue
NEeUCTBUS C JeCATUUHBIMU Jpo0siMu. OKpyTiIeHHEe TECITUYHBIX Jpo0eit.

Pewenue mexcmoguoix 3adau

Pemienne TekcToBBIX 3ajau apudmernueckuMm crocoOoM. Pemnienue nornyeckux 3agad. Pemenue 3amgau
nepe0opoM BceX BO3MOXKHBIX BapHaHTOB. Vcrosib30BaHME NpHU pelIeHMH 3adad Tabmuil U cxeM. Pemenue
3a/a4, COJEp/KallMX 3aBHUCHMOCTH, CBS3BIBAIOIINE BEJIWYUHBL: CKOPOCTb, BpEMs, pACCTOSHHE; II€Ha,
KOJIMYECTBO, CTOMMOCTh. ENMHUIIBI M3MepeHus: Macchl, 00beMa, IeHbl; PacCTOSHUS, BPEMEHM, CKOPOCTH.
CBs3b MeXJy €AMHUIAMH HU3MEPEeHUs KaXIOM BeNWYMHBL. PelieHre OCHOBHBIX 3a7ad Ha JApOoOH.
[IpencraBienue qaHHBIX B BUA€ TAOJIUI, CTOIOYATHIX JUArpaMM.

Haznaonan zeomempus

Harnsnueie npencrasnenus o ¢urypax Ha IJIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK, JIyd, yroi, JioMaHas,
MHOT'OYTOJIbHUK, OKPY>KHOCTB, Kpyr. Yroil. IIpsamoi, ocTpelil, TyllOl U pa3BepHYThIM yribl. JUIMHA OTpe3kKa,
METPUYECKHE €IWHUIBI JUIMHBL. J[JInHA JOMaHO, MEPUMETP MHOTOYTrOJbHHKA. V3MepeHue MW MOCTPOEHHUE
YIJIOB C MOMOIIBIO TpaHcmopTupa. Harmsinaele mpencraBieHus o (GUrypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK;
MPSIMOYTOJIBHUK, KBaJ[paT; TPEYTOJIbHUK, O paBeHCTBE (uryp. M3o0paxkenue puryp, B TOM YUCIIE Ha KJIETYaTOM
oymare. [TocTpoenue KoHpUrypanuii u3 yacteil MpsMOii, OKPYKHOCTH Ha HEJTMHOBAHHOM M KJIeT4aToi Oymare.
Hcnons30BaHne CBOMCTB CTOPOH M YIVIOB HPSIMOYIOJbHHKA, KBajapara. Ilnomans npsMOyrojbHHMKa u
MHOT'OYTOJIbHUKOB, COCTABJICHHBIX U3 MPSIMOYTOJILHUKOB, B TOM 4HuClie (UTYp, H300paXEHHBIX Ha KJIETYATOU
Oymare. EnuHunsl usmepenus miomaau. HarnsaHele OpeacTaBieHHs O MPOCTPAHCTBEHHBIX (UIYpax:
NPSMOYTOJIBbHBIN Mapajenenunesn, KyO0, MHOrorpaHHukH. M3o0paskeHHe MTPOCTEWIIMX MHOTOTPAHHUKOB.
Pa3Béprku kyba u mnapamienenuneaa. Co3maHue Mojenell MHOTOTPaHHUKOB (M3 OyMmaru, INpPOBOJIOKH,
acTiIMHa U Ap.). O0BEM MPSIMOYTOIBHOTO Mapajuieenumneaa, Kyoa. Exunuie namepenus oobema.

6 xk1acc
Hamypanvusie uucna

Apudmernueckue AEHCTBUS C MHOIO3HAYHBIMM HATypaJbHbIMHU 4HUCIaMH. YUMCIOBBIE BBIPAXKECHMS,

MOPSIOK  JICHCTBUIN, HMCIONB30BaHUE CKOOOK. Mcronp3oBaHHME IPH BBIYUCICHUSAX IEPEMECTUTENHHOIO HU
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COUYETATEIBLHOIO CBOMCTB CIIOKEHUS U YMHOXKEHUS, paclpeleIMTEIbHOIO CBOMCTBA YMHOKEHUA. OKpyIiieHne
HaTypaJbHbIX uucen. Jleaurenn M KpaTHble 4yucia; HAaMOOJNBIIMKA OOLIMI AenuTenh M HauMeEHbIee oOliee
KpaTHoe. J[enuMocTh CyMMBI M pOU3BeAeHUs. [lesieHne ¢ OCTaTKOM.
Jlpoou

OObIKHOBEHHAs IpOOb, OCHOBHOE CBOMCTBO APOOH, COKpalieHue apodeit. CpaBHEHUE U yIIOPSJOUYNBAHHE
npoOeil. Pemienue 3asad Ha HaXOXKAEGHUWE YacTH OT LIEJIOrO M LENOro mo ero yactu. [IpoOHoe uuciio Kak
pesyabTar neneHus. llpeacraBienue necaTHYHON ApoOu B BUAE OOBIKHOBEHHOW JAPOOM M BO3MOXHOCTD
IIPEJCTaBICHNUs OOBIKHOBEHHOM ApoOH B BUIE AeCATUYHOH. JlecaTHuHbIe JpOOU U METPUUECKasi CUCTEMA MeEp.
Apudmerndeckue ICWCTBUS W YHUCIOBBIE BBIPAKEHUS C OOBIKHOBEHHBIMH M JIECATHYHBIMU APOOSMHU.
OtHoenue. [lenenue B jaHHOM oTHoweHUU. MacmTal, nponopuus. [IpuMeHnenne nponopiuii npu peneHnn
3anad. [lonsTue nponenra. BerunciaeHue npoueHTa OT BEIMUMHBI U BEJIMYMHBI 110 €€ MPOLEHTY. BripaxeHue
IPOLIEHTOB AECATUYHBIMU Jpo0sMu. Pemienue 3agay Ha NpoLEHTHL. BblpakeHue OTHOLIEHMs BEJIUYUH B
IIPOLIEHTAX.
Ilonoscumenvuvie u ompuyamenvHovle HUCIA

IlonoxurenpHble © oTpunarenbHble uucna. lLlemple uucna. Mopgyne 4mciia, Ie€OMETpUYECKAs
UMHTepHpeTanus Moayis uucia. V3oOpakeHue 4yucesl Ha KOOPAUHATHOW NpsiMON. UHCIIOBBbIE MPOMEXKYTKH.
CpaBaenue umcen. ApupMeTHuecKue ACWCTBUS C TOJOXKUTEIBHBIMA M OTPULATEIBHBIMU  YHCIIAMH.
[IpsiMoyronbHas cucTeMa KOOpJIMHAT Ha MII0CKOCTH. KoopinHaThl TOUKM Ha IUIOCKOCTH, adcuycca U OpJuHaTa.
[TocTpoenue Touek u GUryp Ha KOOPJAUHATHOMN TIIOCKOCTH.
bykeennuvie eviparicenusn

[Ipumenenue OyKB s 3alMCH  MaTeMaTUYeCKUX BbIpaXeHMM U npemioxeHuil. CBoiicTBa
apu(pMeTHYeCKUX JeHUCTBUNA. ByKkBeHHBIE BBIPAKEHHMSI M YHMCIOBBIC IOJCTAHOBKU. ByKBEHHBIE pPaBEHCTBA,
HaXO0XJIEHUE HEU3BECTHOI0 KOMIOHEHTa. DopMmyinbl; (GopMmyssl NMepuUMeTpa U IUIOMIAAM HPSIMOYTOJIbHUKA,
KBaJpara, 00beMa napasiesenumnesna u Kyoa.
Pewienue mexcmoguix 3adau

Perienue TeKCTOBBIX 3a1a4 apupMeTHYecKUM criocooom. Pemienue norudeckux 3aaay. Pemenue 3agay
nepedopoM BCEX BO3MOXKHBIX BapHaHTOB. PemieHue 3amad, cOJepKalIMX 3aBUCUMOCTH, CBS3BIBAIOIINX
BEJIMYMHBI: CKOPOCTh, BPEMsl, PACCTOSHUE; 11€HA, KOJIMYECTBO, CTOUMOCTh; IPOU3BOIUTENILHOCTh, BpeMsl, 00beM
paboTel. EnuHUIBI M3MEpEeHHs: MacChl, CTOMMOCTH; PpAacCTOSHUSA, BPEMEHHU, CKOpPOCTH. CBS3b MEXIYy
€IMHULIAMUI  M3MEPEHMs  KaKIOW  BEJIMUYMHBL.  PemieHne  3a7ad, CBS3aHHBIX C  OTHOUICHHEM,
MIPOIMOPLIMOHAIBHOCTBIO BEJIMYMH, MTPOLIEHTAMH; PEIICeHNE OCHOBHBIX 3aJ1a4 Ha JpoOu M mpoueHThl. OueHka u
NPUKHUJIKA, OKpyrieHue pesynbrata. CocTaBieHHe OyKBEHHBIX BBIPQKEHHH 1O YCIOBHMIO 33/a4M.
[IpencraBienye JaHHBIX ¢ TOMONIbIO Tabaul U auarpamMM. CtonlOuaTble qUarpamMmbl: YTEHHE U IOCTPOEHHE.
UreHne KpyroBbIX IHarpaMM.
Haznaonan zeomempusn

Harnsinnaele npeacraBieHuss o Gurypax Ha IUIOCKOCTH: TOYKa, MpsiMas, OTPE3OK, Jyd, yroj, JoMaHas,
MHOTOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYroJbHUK, OKPYXKHOCTb, Kpyr. B3auMHoe pacrnonoxeHue JIBYX
IpsMBIX Ha IUIOCKOCTH, NapajuleibHBIE MpsIMbIE, NEPIEHIUKYISAPHBIE MpsiMble. M3MmepeHue paccTosSHUI:
MEXIy IBYMs TOYKaMM, OT TOYKM [0 HpsIMOM; JJMHA MaplipyTa Ha KBajpaTHOW ceTtke. M3mepenue u
IIOCTPOCHHUE YIJIOB € IMOMOIIBIO TPAHCIOPTHpA. BHUABI TPEyroJbHUKOB: OCTPOYIOJBHBIA, MPSIMOYTOJIBHBIMH,
TYNOYTOJIbHBIN; paBHOOEIPEHHBINH, PaBHOCTOPOHHUN. YeThIpEXYTONbHHUK, MNPUMEPHI HYETHIPEXYTOJIBLHUKOB.
[IpsMOyronbHMK, KBajpaT: HCIOJb30BAHUE CBOMCTB CTOPOH, YIJoB, jauaroHaneil. M3oOpaxenue
reoMeTpuyYecKux (Uryp Ha HEJIMHOBAHHOW Oymare ¢ HCIOJIb30BaHMEM LMPKYIs, JUHEHKH, YroJIbHUKa,
Tpancnoptupa. Iloctpoenus Ha kierdaroit 6ymare. [lepumerp Muoroyrosnbuuka. [lonsaTue miomany Gurypst;
€IMHULIBI U3MepeHus Tuiomanu. [IpubnmxenHoe uaMepenue Iiomand Guryp, B TOM 4Mcie Ha KBaJpaTHOU
cetke. [IpuOmmkeHHOe N3MepeHHe JUTMHBI OKPYKHOCTH, IIouaau Kpyra. CHMMeTpusi: LIeHTpalbHasi, 0ceBas U
3epkanbHas  cummeTrpuu. Iloctpoenne  cummerpuuHbix — ¢uryp. Harnsnnele npeacraBieHus o
IIPOCTPAHCTBEHHBIX (UTypax: Hapajienenune], Ky0, mpusma, NupaMmuja, KOHyC, LHMIMHIp, mwap U chepa.
N300paxenne npoctpaHCTBEHHBIX ¢uryp. [Ipumepbl pa3BEPTOK MHOTOIPAaHHUKOB, IWUIMHApPAa W KOHYcCA.
Co3nanue Mojeneit mpocTpaHCTBEHHBIX GUryp (U3 Oymaru, MpoBOJIOKH, MJIACTUIMHA U Ap.). [lonaTtue oobema;
eAMHUIEI n3MepeHust 00bEMa. OOBEM MPSIMOYTOIBHOTO MapajuieNenumnesaa, Kyoa



AJITEBPA
7 xkjaacce

Yucna u eviuucnenus

Panmonansubie uncna. J[poObu 0OBIKHOBEHHBIC U JIECATUYHEIC, TIEPEX0]] OT OJHOHN (hopmbl 3amwcu Apodeit
K napyroi. IloHsTHe panmMoOHaAIBPHOrO 4YMCiA, 3alUCh, CPABHEHHWE, YINOPAJOYMBAHME PALMOHAIBHBIX YHCEI.
Apudmernueckre ASHCTBHUS ¢ pallMOHATBLHBIMH YiciaMy. Perienue 3a1a4 U3 peanbHOM NMPaKTHKH HA YacTH, Ha
pooHu.

CreneHp C HaTypaJbHBIM TIOKa3aTeleM: ONpEeNiCHHE, MpPeoOpa3oBaHHE BBIPAKCHUH HAa OCHOBE
OIlpeJiesIeHus], 3auch OonbKMX yucen. IIponeHTsl, 3anuch NpoOLEHTOB B BUAE IpodU U ApoOu B BUAE MPO-
LIEHTOB. Tpy OCHOBHBIE 337]a4X HA IIPOLICHTHI, PELICHUE 3a]1a4 U3 PEAIbHON IIPAKTUKHU.

IIpuMeHeHNne TPU3HAKOB AEIUMOCTH, Pa3JIOKEHNE HA MHOXKUTEIN HATYPAJIbHBIX YHACEN.

PeasibHbIe 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi 1 00paTHas MPOMOPIUOHAIBHOCTH.

Anzebpauueckue evipasricenusn

IlepemeHHBIE, YMCIIOBOE 3HAYEHHUE BBIPAXKECHUSA C IEPEMEHHOMN. JlOIyCTUMBIE 3HAYEHMs NEPEMEHHBIX.
IIpencraBneHue 3aBUCMMOCTM MEXIYy BeIMUYMHAMM B Bujae ¢GopMmyibl. Beuucienus mno dopmynam.
[TpeoOpa3oBanne OYKBEHHBIX BBIPAKCHHI, TOXJICCTBEHHO DPAaBHBIC BBIPAXCHHS, NMpaBUia MPEOOpa3OBaHUSA
CYMM M IIPOU3BEJICHUH, IpaBHJIa PACKPHITHsI CKOOOK U MPUBEIECHUS MMOJ00HBIX ClIaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [10KA3aTEIIEM.

OpnowieHsl 1 MHOrouiaeHsl. CteneHb MHorowieHa. CioXeHue, BBIUUTAaHUE, YMHOKEHUE MHOIOWICHOB.
@opMyIIbl COKPAIIEHHOTO YMHOKEHMS: KBaJpaT CyMMBbI M KBajapaT pasHoCcTH. Dopmysa pa3HOCTH KBAaJIpaToOB.
Pa3nio)xeHrne MHOrO4JI€HOB HA MHOXKHUTEIIN.

Ypasnenua

VYpaBHeHHEe, KOpEeHb YpaBHEHUs, IPaBUia MpeoOpa3oBaHusl ypaBHEHUS, PABHOCWIBHOCTh YPABHEHUH.

JInHeliHOEe ypaBHEHUE ¢ OJHOM NEPEMEHHOM, YACIO KOPHEN JITMHENHOTO YPABHEHUS, PELICHUE JIMHEHHBIX
ypaBHeHuil. CocCTaBl€HHE YpaBHEHHH II0 YCIOBHIO 3aJayd. PelleHue TEKCTOBBIX 3a7ad € IOMOILBIO
YpPaBHEHUU.

JluneliHoe ypaBHeHHE C JIByMs IepeMEeHHbIMHM U ero rpaduk. Cucrema JIBYX JMHEWHBIX YpaBHEHUH c
IBYMsI IEpEMEHHBIMU. PellleHne cucreM ypaBHEHHUH cOcOOOM MOJICTaHOBKU. [IpuMepsl penieHusi TEKCTOBBIX
3aJ1a4 ¢ IOMOUIbIO CUCTEM YPaBHEHHUH.

Koopounamut u zpagpuxu. @ynkyuu

Koopaunata Touku Ha mnpsamod. YucioBele NpOMeXyTKH. PaccTosHMe Mexny IByMsS TOYKaMu
KOOPIMHATHOMN IIPSIMOIA.

[TpsmoyronbHas cucrema koopauHat, ocu OX um Oy. AGcuucca ¥ opAMHATa TOYKM Ha KOOPAMHATHOM
mwiockoctd. [lpumepsl rpadukoB, 3aaaHHbIX ¢GopMyinaMu. YTeHue rpaduKoB pealbHBIX 3aBHCHUMOCTEH.
[Tonatue ¢ynkuuu. I'padpux Pynkunumn. CpoiictBa (QyHkuumi. Jlunelinas ¢ynkuusa, e€ rpaduk. ['padux
byukuuu y = |x|. I'padudeckoe penieHre THHEHHBIX YpaBHEHHH U CHCTEM JIMHEHHBIX ypaBHEHUIL.

8 kuacc

Yucna u evtuucnenusn

KBanpatusiii kopeHp u3 uucna. Ilonstue 00 uppanuoHambHOM 4yHcie. JlecsTuuHble NPUOIMKEHUS
uppalMoHambHbBIX uucen. CBoiicTBa apHU(PMETHUYECKUX KBaJIpaTHBIX KOpPHEH M MX TNpPUMEHEHHEe K
peoOpa30BaHUIO YUCIIOBBIX BbIPAXEHHUM U BEIYUCICHUIM. [leficTBUTENbHbIE YUCIa.

Crenens ¢ 1enpIM MoKazaresieM U e€ cBoiictsa. CTaHgapTHas 3alliuCh YHUCTIA.

Anzebpauueckue evlparxcenusn

KBanpaTHblil TpEXUIIEH; pa3I0KEHNE KBAPATHOTO TPEXUIEHA HA MHOKUTEIIH.

Anrebpanyeckass npoOb. OcHOBHOE CBOICTBO anreOpamdeckoil napoOu. CroxeHue, BBIYUTAHUE,
YMHOKEHHeE, JeJieHne anreOpandeckux aApooeil. PanrioHansHble BRIpaKeHHs U UX IpeoOpa3oBaHue.
Ypasnenusn u nepasencmea

KBagpatHoe ypaBHeHHMe, (opMmyna KOpHEH KBajapaTHOro ypaBHeHus. Teopema Buera. Pemienue
YpaBHEHUM, CBOAAIIUXCS K TUHEHHBIM U KBaapaTHbIM. [IpocTeiiimume 1poOHO-palioHaIbHbIE YPAaBHEHHUS.

I'paduueckas MHTEpHIpeTalusi YpaBHEHUN C JByMs MEPEMEHHBIMH M CHUCTEM JHMHEWHBIX YpaBHEHHUH C
IBYMsI TIepeMeHHbIMU. [IprMepsl pelieHus CUCTeM HEITMHEWHBIX YPaBHEHUHN C IBYMS IEPEMEHHBIMH.

Pemienue TeKCTOBBIX 3aau anreOpandeckuM CriocoOOM.

UucnoBble HEpaBEHCTBA M HUX CBOWcTBA. HepaBeHCTBO ¢ OJHOW mepeMeHHOW. PaBHOCHMIBHOCTH
HepaBeHCTB. JIMHEWHbIE HepaBEeHCTBA € OJHOM mnepeMeHHOW. CHUCTEMBI JIMHEHHBIX HEPAaBEHCTB C OAHOMU
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[IEPEMEHHOM.
Dyukyuu

[Tonarue Qynkiuu. OO6IacTh ONpeneneHuss U MHOXKECTBO 3HaueHH ¢(yHkimuu. CrnocoObl 3amaHus
hyHKIHA.

I'papux ¢ynkuun. Yrtenue cpoiictB ¢yHkumu 1no e€ rpaduky. I[Ipumepsr rpaduxoB QyHKIUH,
OTPAXKAIOIIUX pealIbHbIE MPOLIECCHI.

@DyHKIUH, OMUCHIBAIOIINE MPSAMYIO U 00paTHYIO MPONOPIMOHANBHBIE — 3aBUCHUMOCTH, HMX  T'paduKH.

OyHKIMK Y = X, y = X, y =Vx , y = I x 1. TIpadbuyeckoe pemieHrue ypaBHEHHH UM CHCTEM

YPaBHOHUI.

9 knace

Yucna u eviuucnenus

JlelicTBUTENbHBIE uMcha. PalyoHalbHBlE YHWCIA, WPPALMOHAIbHBIE YHUCIA, KOHEYHble M OECKOHEYHbIE
JecATUYHbIe JApoOH. MHOXKECTBO ACWCTBUTENBHBIX YHCEN;, JCWCTBUTENbHBIC YHCIIA KaKk OCCKOHEYHBIC
JeCATUYHbIE 1poOH. B3auMHO OJHO3HAUYHOE COOTBETCTBHE MEXKIY MHOXECTBOM JAEHCTBUTEIBHBIX YUCEN U
KOOPIAHMHATHOM IIPSIMOIA.

CpaBHeHue JIeHCTBUTENBHBIX YnCell, apuMEeTUYECKHE JeHCTBUS C JeMCTBUTEIbHBIMU YHCIIaMHU.

W3mepenus, npubnuxeHus, olleHKU. PazmMepsl 00bEKTOB OKPYKAtOIIEro MUpa, JJIUTEIbHOCTh IIPOLIECCOB
B OKpYXaroIlleM MHUpE.

[TpubnmxEHHOE 3HAYCHNE BEIMYMHBI, TOYHOCTH puoOmmkenus. Oxpyrienue uncen. [Ipuknaka u orenka
PE3yJIbTaTOB BBIYMCICHUM.

Ypasnuenusn u nepasencmea
VYpaBHEHUsI C OJHON TEpEeMEHHON

JIuneitnoe ypaBHeHue. Penienue ypaBHEHUM, CBOIAIIMXCS K JIUHEUHBIM.

KBanpaTtHoe ypaBHeHue. PenieHne ypaBHeHUH, CBOIAIIMXCSA K KBaApaTHBIM. bUKBajgpaTHOE ypaBHEHHE.
[IpuMepsl perieHus ypaBHEHUM TPETbEW U YETBEPTOU CTEIICHEN Pa3IOKEHUEM Ha MHOKUTEIIN.

Pemienue 1poOGHO-paliiOHANIbHBIX YpaBHEHHH. PelieHne TekCTOBbIX 3a1au anredpandeckuM METO/I0M.

Cucrembl ypaBHEHU

VYpaBHeHMeE ¢ IByMsI IEPEMEHHBIMU U ero rpaduk. Perenne cucteM IBYX JIMHEHHBIX ypaBHEHUHN C IByMs
IepeMEeHHbIMU. Pemenune cucreM IByX ypaBHEHMH, OJTHO U3 KOTOPBIX JJMHEHHOE, a IPYroe — BTOPOW CTEIICHH.
I'paduueckas MHTEpIIPETALMs CUCTEMbI YPaBHEHHH € ABYMsI IEPEMEHHBIMHU.

Perrenre TekCTOBBIX 337124 anreOpanyecKuM CriocoOOM.

HepasencrBa. UncnoBble HEpaBEHCTBA U UX CBOMCTBA.

Pemenne nuHEHHBIX HEPABEHCTB C OJHOM NEpEeMEHHOW. PelleHHne cHCTeM JIMHEHHBIX HEPAaBEHCTB C
onHoi mepeMmeHHoW. KBanpatHele HepaBeHcTBa. ['padumueckas HHTepHpeTanusi HEPABEHCTB M CHCTEM
HEPABEHCTB C JIBYMs IIEPEMEHHBIMHU.

Dyukyuu

KBanpatuunas ¢yskuus, e€ rpaguk u coiictBa. Ilapabona, KoopauHaThl BEpLIMHBI NMapaboJibl, OCh
CUMMETpPUHU TTapaboIbI.

I'padukn  ¢ynkuumity = kx,y = kx + b,y = %,y = x3,y = /x,y = |x|u ux cBoiicTpa.

Yucnoevie nocnedosamenbHocmu

Omnpenenenre u cnocoObl 3a1aHNS YUCIIOBBIX MOCIEI0BATEIbHOCTEH

[ToHATHE YMCIIOBOW MOCIENOBATENBHOCTU. 3aJaHUE TOCIEI0BATENIbHOCTH PEKYPPEHTHON (opMyol U
dhopmysoit N-To WieHa.

Apudmernueckas u reomerpuueckas nporpeccuu/ @opmyiel N-To YjaeHa apupMeTHIEeCKON 1 reOMeTpuIecKoi
MIPOrPECCUI, CYMMBI IEPBBIX N YIECHOB.

N300parkeHne 4YIeHOB apH(PMETUUYECKOH M IeOMETPUYECKOM Nporpeccuii TOUKaMu Ha KOOPAMHATHOM

IIJIOCKOCTH. JIMHEWHBIN U SKCITOHEHIMAIBHBIN pOCT. CI0KHBIE IPOLIEHTHI.

T'EOMETPUA
7 kaacce

Havanbubie nonsitust reomerpun. Touka, npsmasi, oTpe3oK, Jdyd. Yroia. Buasl yrinos. BeprukanbHbie u
CMeXHble yrubl. buccektpuca yrna. Jlomanas, MHOroyroiapHuk. llapamnenbHOCTh M NEpPHNEHIUKYISIPHOCTD
MPSMBIX.

Cummetpuunbie  (urypsl. OCHOBHBIE CBOWMCTBA OCEBOM CcHUMMeETpuu. llpumepbl cuMMeTpuu B
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OKpPY>KaloIlleM MHpE.

OCHOBHBIE TIOCTPOCHHUSI C TOMOILIBK ULHMPKYJIss M JUHEWKU. TpeyroabHuK. BpicoTra, Meaunana,
OmccekTpuca, X CBOMCTBA.

PaBHOOeIpeHHBIN 1 pAaBHOCTOPOHHUH TpeyrojibHUKH. HepaBeHCTBO TpeyrojabHUKA.

CBoiicTBa ¥ MpU3HAKU PAaBHOOEAPEHHOTO TpEYyrojibHUKA. [[pr3Haku paBeHCTBA TPEYTrOJIbHUKOB.

CpoiicTBa M NpHU3HAKU NapaulesibHbIX NpsMbIX. CymMMa yrioB TpeyrojibHMKa. BHemHue yriibl
TPEYroJIbHUKA.

[IpssMmoyronbHbId TpeyroiabHUK. CBOWCTBO MEIHMAHbI MPSMOYTOJIBHOTO TPEYrOJIbHUKA, MPOBEAEHHON K
runotenyse. [Ipu3Haku paBeHCTBA MPSAMOYTOIBHBIX TPEYTOJIbHUKOB. [IpsIMOYTrOIbHBIN TPEYTOJbHUK C YIJIOM B
30°.

HepaBeHnctBa B reomeTpuu: HEpaBEHCTBO TPEYroOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOH, TeopeMa O
0oJIbI1IeM yriie U 00JIbIIeH CTOPOHE TPeyrojabHUKa. [leprneHaAuKyasp U HaKJIOHHAS.

['eomerpuueckoe mecto ToyeKk. buccekTpuca yria W cepeMHHBIA MEPHEHAUKYISAP K OTPE3KY Kak
F€OMETPUUYECKHE MECTA TOYEK.

OKpy>XHOCTb M KpYT, XOpJla U IUAMETpP, UX CBOMCTBA. B3anMHOE pacronokeHne OKpyKHOCTH U MIPSMOIA.
Kacarenbnass u cekymas K OKpyXHOCTU. OKpyKHOCTb, BIIMCaHHas B yroj. BrnucanHas u omnucaHHas
OKPY>KHOCTH TPEYTOJbHHUKA.

8 knacc

Yetsipéxyronpuuku. [lapamienorpamm, ero npu3Haky U cBoicTBa. HYacTHble cilydau napaiesorpaMMoB
(npsAMOYTOJIBHUK, pOMO, KBaJIpar), UX MPU3HAKHU U CBOMcTBA. Tpamnenus, paBHOOOKas Tpanenus, e€ CBoWcTBa U
npusHaku. [IpsMoyronbHas Tpaneuus.

Meron  yaBoenuss ~ Menuanbl.  LleHTpanpHas ~ cummerpus. Teopema @aneca u Teopema o
IIPONOPLIMOHAIIBHBIX OTPE3KaX.

CpenHue TMHUU TPEYroibHUKA U Tpanenuu. L{eHTp macc TpeyroyibHuKa.

ITonoGue TpeyrosbHUKOB, kKodddunueHt nogobus. IlpusHaku nonobust TpeyrosibHuUKoB. [IpumeneHue
1101001 IIPH PELIEHUH TPAKTUYECKUX 3ajau.

CpoiictBa  1uiomazei reomerpuueckux  ¢uryp. @Dopmynbl  AId  IUIOMAAM  TPEyrojbHHKa,
napajuiesorpamma, pom0a u Tpanenu. OTHOIIEHUE TUIOMAAeH MOT00HBIX (QUTYP.

Beruucnenue miomanei TpeyroibHUKOB U MHOTOYT'OJIbHUKOB Ha KJIeT4aTol Oymare.

Teopema IIudaropa. Ilpumenenune Teopemsl [Tudaropa npu pemneHnn NpaKTHYECKUX 3a1a4.

CuHyCc, KOCMHYC, TaHI€HC OCTpPOro yrjla  IpsMOYIOJbHOTO  TpeyrosbHHKa. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXAECTBO. Tpuronomerpuueckue GpyHkunu yrios B 30°, 45° u 60°.

Brincannble W IEHTpajgbHBIE YIJIBI, YIOJI MEXIY KacaTeIbHOW M XOpAOH. YTl MeXAy XOpAaMHu H
CeKyIIMMHU. BrucaHHble U ONHUCAaHHBIE YETHIPEXYTOJIbHUKU. B3auMHOe pacronokeHue ABYX OKPYKHOCTEH.
Kacanue okpyxxHocreil. O61mue kacaTtenbHble K JByM OKPY>KHOCTSIM.

9 kJ1acc

Cunyc, kocunyc, Tanresc yrios oT 0 no 180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. DOPMYIIbI
TIPUBEIICHUSI.

Pemenne TpeyronbHukoB. TeopeMa KOCMHYCOB M Te€OpeMa CHHYCOB. PellleHue npakTUdecKux 3agad ¢
HCIOJIb30BaHNEM TEOPEMBbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue momobus. [lomodre cOOTBETCTBEHHBIX IEMEHTOB.

Teopema 0 Hpou3BEIEHUU OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHUM OTPE3KOB CEKYIIMX, TeOopeMa O
KBaJ[paTe KacaTelbHOM.

Bextop, amuHa (MOIyNib) BEKTOpa, COHAIIPABJIICHHBIE BEKTOPBI, MPOTHUBOIIOJIOKHO HaIlpaBlIEHHBIE
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpALlU HaJ BEKTOpaMu. Pa3io)keHue BeKTOpa
0 JBYM HEKOJUIMHeapHbIM BekTopaM. Koopnuuatel Bektopa. CkansipHOe NpPOU3BENEHHE BEKTOPOB,
NPUMEHEHHE JJIS1 HAXOXK/IEHUS JUTHH U YTJIOB.

JlexkapToBbl KOOpPAMHATHI HAa IUIOCKOCTH. YpaBHEHHUS TMpPSAMOM M OKPY)KHOCTH B KOOpJMHATax,
IIEpECEYCHUE OKPYKHOCTEN U NPSIMBIX. METO KOOPAUHAT U €r0 IPUMEHEHHUE.

[IpaBuiibHBIE MHOTOYTOIBHUKH. J{MHA OKpykHOCTU. ['pajycHas u panuaHHas Mepa yria, BBIYUCIECHUE
JUIMH OyT OKpykHOcTel. [Tnomanp kpyra, cektopa, CErMEeHTa.

JIBIJKEHHMsI IUIOCKOCTM M BHYTPEHHHME CUMMETpUM (QUryp (SJI€eMEHTapHble NpPEICTaBICHUSA).
[TapamtensHblil iepeHoc. 11oBopor.



TEOPUS BEPOSITHOCTHU U CTATUCTUKA
7 xkjaacce

IIpencraBnenue naHHBIX B BUAE TaONUL, OuarpaMM, rpa@ukoB. 3aloJIHEHHE TaOiull, YTEHUE U
MOCTPOCHHE TUarpaMM (CTOJIOMKOBBIX (CTOIOYATHIX) U KPYroBbIX). UTeHue rpauKoB peaibHBIX MPOIECCOB.
W3Bneuenune nHpopMaluy U3 AuarpamMm 1 TaOJIHL, UCIIOJIb30BaHUE U MHTEPIIPETALUS JaHHbIX.

OmnwucarenpHas CTaTUCTHKA: CpeAHee apu(MeTHUecKoe, Mearana, pa3Max, HauboJplee 1 HauMEHbIIee
3Ha4yeHus1 Habopa YMCIIOBBIX JaHHBIX. [IpuMeps! ciyyailHONH NU3MEHUYNBOCTH.

CrnydaiiHbI{ SKCIIEPUMEHT (ONBIT) U cay4yaiiHoe coObITHE. BeposTHOCTh 1 yacToTa. Pojib MamoBepoATHBIX
U MPAKTUYECKH JIOCTOBEPHBIX COOBITHI B mpupoae M B oOmiecTBe. MoHeTa M UrpajbHas KOCTb B TEOPHU
BEPOSITHOCTEM.

I'pad, Bepmmna, pedpo. CreneHp BepiiuHbl. Yucino pédep U cymMMapHas CTENEHb BEpPILUH.
[IpencraBnenne o ceszHoctu rpada. Llemn u nmknel. [lytu B rpadax. O6xox rpada (3itnepoB myTh).
IIpencraBnenue 06 OpHEHTUpOBAaHHOM rpade. PemeHue 3amad ¢ mOMOLIbIO Ipados.

8 knace

[IpencraBnenue MaHHBIX B BHJE TaONMI, AUarpamm, rpadukoB. MHOXECTBO, 3JIEMEHT MHOXKECTBa,
MIOJAMHOKECTBO. Onepanuu HaJ MHOXECTBaMH: OOBEIUMHEHHE, IepeceueHue, nomnonHenue. CBoilcTBa
OomepalMii HaJ MHOXKECTBAMH: IIEPEMECTUTEIBHOE, COYETATEIBHOE, paCIpeNeIUTEIbHOE, BKIKOYCHUS.
Hcnonp3oBanue rpaduyeckoro mnpeacTaBICHUS MHOXECTB JJISl ONMUCAHUSI PEabHBIX MPOIIECCOB U SIBICHHM,
IIpU PELICHHUH 33/1a4.

W3mepenue paccenBaHus MAaHHBIX. Jlucmepcuss M CTaHIAPTHOE OTKJIOHEHHE YHCIOBBIX HAOOPOB.
JlnarpaMmMa paccenBaHusl.

DneMeHTapHbIe COOBITUS ciay4aiiHoro ombiTa. Ciydaiinble coObITHA. BepositHocT coObITUI. ONBITHI C
PaBHOBO3MOYKHBIMU 3JIEMEHTApHBIMU COOBITUSIMU. CiiydaiiHblii BbIOOp. CBS3b MEXKIY MAJOBEPOSITHBIMU U
MPAKTUYECKH TOCTOBEPHBIMU COOBITUSMU B IPUPOJIE, OOIIECTBE U HAYKeE.

JepeBo. CBoiicTBa J1epeBbEB: €AMHCTBEHHOCTh IyTH, CYIIECTBOBAHNUE BUCAYEH BEPIIMHBI, CBSA3b MEXKAY
YUCIOM BepHIMH W uuciaoM pédep. IlpaBunmo ymHOxkeHus. Pemenue 3amay ¢ momomibio rpados.
[IpotuBonosnoxHeie coobiTus. Jnarpamma Oinepa. OO0benuHeHue u nepeceueHue coObiTuil. HecoBmecTHbIe
coObITHs. DopMmysa ClOKEHHUsI BEPOSITHOCTEH. Y CIOBHAs BEpOATHOCTh. [IpaBmiio ymHOXkeHus. HezaBucumblie
coObrTusi. IlpencraBnenue HsKcriepuMEHTa B BHUJIE JiepeBa. PelmeHue 3amad Ha HaX0XKICHHUE BEPOSITHOCTEH C
IIOMOUIBIO JE€PEBA CIIY4allHOTO SKCIIEPUMEHTA, uarpamm Jiiepa.

9 kaace

[IpencraBienure JaHHBIX B BHUAE TaOMUL, IuUarpamMm, rpa@ukoB, MHTEpHpETanus AaHHbIX. UTeHue u
MOCTpOeHHE TalJIMIL, AUarpamMm, TpaguKoB MO peaabHbIM TaHHBIM.

[lepecranoBku u ¢akropuan. Coueranus u uucio coueranuid. TpeyronpHuk [lackans. Pemenue 3anay ¢
UCMOJIb30BAaHUEM KOMOMHATOPHUKH.

I'eomeTpuueckas BepossiTHOCTh. CiydaliHbIM BbIOOp TOYKM M3 (PUTyphl Ha IUIOCKOCTH, U3 OTpe3Ka U U3
IYTH OKPY’KHOCTH.

Ucneitanue. Ycenex u Heynaya. Cepus ucnbsITaHuil 10 nepBoro ycrnexa. Cepusi ucnbiTanuii bepHysm.
BepositHOCTH cOOBITHH B cepun UCTIbITaHUN bepHysu.

CrnydaiiHas BeJIMYMHA M paCIpesesIeHHe BEpOSTHOCTEW. MaTremMaTudeckoe OXUIaHUE W JUCHEPCHS.
IIprmepbl MaTeMaTH4YECKOTO 0KMIaHUS KaK TEOPETUUECKOTO CPEAHETO 3HAUEHUS BEIMYMHBI. MaTreMaTnieckoe
O0XKHUJAHUE U TUCTIEPCUS CITy4allHOW BETUYUHBI

«YUCIIO YCIIEXOB B CEPUM UCTIBITAHUNA bepHym».

[TonsTe o 3akoHe OGonbIHMX YHcen. V3MepeHne BeposSTHOCTEH ¢ MOMOIIbIO 9acTOT. Poiib M 3HaueHne 3aKOoHA
OOJIBIIINX YKCElT B IPUPOIE U OOIIECTBE.

INJIAHUPYEMBIE PE3VYJIBTATbI OCBOEHUSA YYEBHOI'O ITIPEJIMETA <cMATEMATHUKA»
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

OcBoenne y4yeOHOro mpenmMera «MaTeMaTHKa» JOJDKHO 00ecreuyuBaTh JOCTHKEHHE Ha YPOBHE OCHOBHOTO
oOmiero oOpa3oBaHMs CIEAYIOIIUX JMYHOCTHBIX, METAlPEIMETHBIX W MPEAMETHBIX 00pa30BaTEIbHbBIX
pe3yabTaToOB:

JIMYHOCTHBIE PE3YJIBTATBI



JInuHOCTHBIE PE3yNbTaThl OCBOCHUS MPOTrPaMMBbl yUeOHOTO MpeaMeTa «MaTreMaTukay XapaKTepu3yloTCs:
ITaTproTHYECKOE BOCIUTAHUE:!

- IPOSIBJIEHUEM MHTEpeEca K MPOIIJIOMY U HACTOSILEMY POCCUICKON MaTEMaTUKH, IEHHOCTHBIM OTHOIIEHUEM K
JTOCTHIKEHUSIM POCCUHCKUX MAaTEMAaTUKOB U POCCUHCKOM MaTreMaTH4YecKOM MIKOJbI, K HCIOJb30BAHUIO ITHUX
JTOCTIDKEHHUH B IPYTrUX HayKax M MPUKIAJIHBIX cdepax.

I'paxjaHCcKOE ¥ TyXOBHO-HPABCTBEHHOE BOCHIUTAHHUE:!

- TOTOBHOCTBIO K BBINIOJHEHHIO OOSI3aHHOCTEH TpakKJaHWHA W PEANM3alUU €ro IpaB, MPEICTABICHHEM O
MaTeMaTHYECKUX OCHOBaX (YHKLHMOHMPOBAHUS DPA3JIUYHBIX CTPYKTYp, SIBICHHUM, NMpOLEAYyp TIpa)kJIaHCKOro
ob1iecTBa (BBIOOPHI, OMIPOCHI U TIP.);

- TOTOBHOCTBIO K OOCYKIEHHIO 3TUYECKUX MPOOJIEM, CBI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUI
HayKH, OCO3HAaHUEM Ba)KHOCTH MOPAJIbHO-3TUYECKUX IIPUHLIUIIOB B AEATEIbHOCTU YYEHOTO.

Tpynosoe Bocnuranue:

- YCTaHOBKOM Ha aKTHBHOE Y4acTHE B PEUICHUM IPAKTUYECKUX 3aJa4 MaTeMAaTUYECKOH HallpaBJIEHHOCTH,
OCO3HAaHMEM BaXXHOCTM MaTeMaTHYeCKOro oOpa30BaHUs HA NPOTSDKEHUM BCEH JKU3HU Ui YCIEIIHOM
npoeCCUOHATLHON AEATENIEHOCTU M Pa3BUTHEM HEOOXOIUMBIX YMEHUH;

- OCO3HaHHBIM BBIOOPOM M IOCTPOEHUEM HMHIAMBHUIYaTbHON TPaeKTOpUU 0Opa30BaHUS U JKU3HEHHBIX IUIAHOB C
Y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN.

OCTeTHYecKoe BOCOUTAHUE:

- CIIOCOOHOCTBIO K SMOIMOHAIBHOMY M 3CTETHUYECKOMY BOCIPHITHIO MAaTEMAaTHYECKHMX OOBEKTOB, 3a/ad,
peLIeHu, pacCyXACHUI;

- YMEHHIO BUJIETh MATEMaTH4YECKHE 3aKOHOMEPHOCTH B UICKYCCTBE

LIeHHOCTH HAyYHOT'O MO3HAHUS!

- OpHUEHTalMel B JEeATEIbHOCTM Ha COBPEMEHHYI0 CHUCTEMY HAay4HbIX IHPEJCTaBIECHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSAX pa3BUTUS 4YEJIOBEKa, NPUPOAbI M OOILECTBAa, NMOHMMaHUEM MaTEeMAaTUYECKOM HayKu Kak
ceprl 4eT0BEYECKOHN ACATEIILHOCTH, STAOB €€ Pa3BUTHS U 3HAUUMOCTH JUIS Pa3BUTHS [IUBUIIN3AINH;

- OBJIAJICHMEM S3bIKOM MAaTEeMAaTUKU W MaTeMaTHMYeCKOW KyJIbTYpOoHW KakK CpeICTBOM IIO3HAHUS MUDA;
OBJIaJICHUEM MIPOCTEHUIIIMMH HaBbIKAMU HCCIIE0BATENbCKON AESITENbHOCTH.

dusnyeckoe BOCIUTAHNUE, (DOPMHUPOBAHUE KYILTYPEI 3JI0POBhS M SMOIMOHAILHOTO 0JaroIIOIy M .

- TOTOBHOCTBHIO MPUMEHSITh MAaTEMATUUECKHE 3HAHMS B HMHTEPECAaX CBOErO 370POBbs, BEACHUS 3J0POBOIrO
oOpaza Xu3HU (37I0pOBOE MHUTAHHUE, COATIAHCUPOBAHHBIN PEXUM 3aHSATUN M OTJIbIXa, peryisipHas Quznueckas
aKTUBHOCTH);

- c(OpMHPOBAHHOCTHIO HaBbIKa pedJeKCUM, MPU3HAHUEM CBOEro IMpaBa Ha OMMOKY W TaKOro K€ IpaBa
JIPYroro 4eaoBeKa.

DKOJIOTHYECKOE BOCIIUTAHHE:

- OpHUEHTalHel Ha MPUMEHEHHWE MaTeMaTH4YeCKUX 3HAHUM JUIs peuieHus 3aaad B 00JacTh COXPAaHHOCTH
OKpY’KaloIlel Cpeibl, MJIAHUPOBAHUS TIOCTYIIKOB M OILIEHKH MX BO3MOXHBIX TOCIEJICTBUN IS OKPY>KaOIIEH
Cpelibl;

- OCO3HAaHHMEM TJ100aJTFHOTO XapaKTepa IKOJOTUUECKHUX MPOOJIEM U MyTeH UX PEIICHHUS.

JIMYHOCTHBIE PEe3yJbTaThl, OOCCICUMBAIOIIKME aJaNTallMi0 00YYaIOIIErocs KH3MEHSIOIMIMMCS  YCIOBUSIM
COITMAJIbHON M IPUPOJIHON CPEJIbI:

- TOTOBHOCTBIO K JICCTBUSIM B YCIIOBUSAX HEOMPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH KOMIETEHTHOCTH
yepe3 MPaKTUYECKYI0 NIEeSITebHOCTh, B TOM YHCJIE YMEHHE YUYUThCA y APYrHX JIIOJEH, MpuoOperaTh B
COBMECTHOM JIESITEIbHOCTA HOBBIE 3HAHUSI, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTUX;

- HE0OXOAMMOCTHIO B (DOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM YHCIIe (OPMYIHPOBATH UACH, TTOHATHS, THTIOTE3bI
00 00BEKTaxX U SBIECHUSX, B TOM YHCIIe paHee HE M3BECTHBIX, OCO3HABAThH JAC(PUIIMTHI COOCTBEHHBIX 3HAHHNA U
KOMITETEHTHOCTEH, TIJIAHUPOBATh CBOE Pa3BUTHE;

- CHOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CHUTYaIlMIO, BOCIPHUHHMATH CTPECCOBYIO CHTYAI[MI0 KaK BBI3OB,
TPeOYIOIHI KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMbIC PEIICHUS U JCUCTBUS, (POPMYIUPOBATh M OLICHUBATh
PHUCKH U TIOCIEICTBUSA, HOPMUPOBATH O

METANPEAMETHBIE PE3YJIbTATDBI

MeramnpeaMeTHble  pe3yiabTaThl  OCBOCHHMsSI  IpOrpaMMbl  ydyeOHoro mpenmera  «MaremaTuka»
XapaKTEePU3YIOTCS OBJAJCHUEM YHUBEPCAIbHBIMM IO3HABATEIbHBIMU JCHCTBUSAMH, YHUBEPCAIbHBIMHU
KOMMYHHMKATUBHBIMU JEMCTBUSIMU U YHUBEPCAIbHBIMU PETYIATUBHBIMU JEHCTBUSAMM.
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VYHHUBepcalbHbIe IO3HABaTeIbHBIC JACUCTBUS oOecrieuyuBaroT (opMUpOBaHHE O0a30BBIX KOTHUTHBHBIX
MPOILIECCOB 0OYydarOIMUXCsl (OCBOCHHE METO/IOB IO3HAHHS OKPYXKAIOUIETO0 MHpPa; MPUMEHEHHE JIOTHYECKHX,
UCCIIEI0OBATENBCKUX ONepaluid, yYMeHUI padoTaTh ¢ HHPpOpManuei).

basoBble Jlornyeckue AeNCTBUS:

- BBIBJIATh U XapaKTepU30BaTh CYLIECTBEHHbIE MPU3HAKM MAaTEMAaTUYECKUX OOBEKTOB, MOHATUH, OTHOLIEHUN
MEXIy TOHATHAMH, (OPMYIMPOBATH OMNpPEICICHUS MOHATUH; YCTaHABIMBATH CYIIECTBEHHBIM MpPU3HAK
KJ1accu(UKaluu, OCHOBaHUsI [Ulsd 000O0IIEHUS U CPAaBHEHUS!, KpDUTEPUH ITPOBOIUMOI0 aHAJIN3a;

- BOCHpUHUMATH, (HOPMYIHPOBATh M TNPEOOPA30BBIBATH CYXKACHUS: YTBEPAUTEIbHBIE W OTPHUIIATENIbHEIE,
€IMHUYHbIE, YacTHbIE W OOIIME; YCIOBHBIE, BBIABIATh MAaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U
IPOTHBOpEYHs B (paKTax, NAHHBIX, HAOIIOACHUSIX W YTBEPXKACHUSX; MpeliaraTb KPUTCPUHU I BBIABICHHS
3aKOHOMEPHOCTEH U IPOTHUBOPEUHIL;

- Jle7aTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX M MHAYKTUBHBIX YMO3aKIHOYECHUH,
YMO3aKIIIOYEHUH 110 aHaJIOTUH;

- pa3buparh J0Ka3aTeNbCTBA MATEMAaTHYECKUX YTBEPXKICHHH (TpsAMBbIE M OT MPOTUBHOIO), IMPOBOAUTH
CaMOCTOSITEJIbHO HECJIOKHBIE [J10Ka3aTeIbCTBA MAaTEeMAaTUYECKUX (DAaKTOB, BBICTPaMBATH aPryMEHTALUIO,
IPUBOJUTH IPUMEPHI U KOHTPIIPUMEPBL;

- 000CHOBBIBATh COOCTBEHHBIE PACCYKJICHHS,;

- BBIOMpaTh CIOCOO pemieHHus Y4eOHOH 3ajgaun (CpaBHHBATh HECKOJBKO BAPHAHTOB DEIICHUS, BHIOMPATH
HauboJee MOAXOJAINN C yUETOM CAMOCTOSITENILHO BbIJICIIEHHBIX KPUTEPHUEB).

basoBble nccnenoBarenbckue AeUCTBUS:

- MHCIIOJIb30BaTh BOIPOCHl KaK MCCIIEJOBATEIbCKUNA HHCTPYMEHT IO3HAHMs;, (OpPMYJIUpOBaTh BOIPOCHI,
(buKcupyoImue TpOTUBOPEYHE, TPOOIEMY, CAMOCTOATEIBHO YCTAaHABIMBATh UCKOMOE | JIaHHOE, ((OPMHUPOBAThH
TUIIOTE3Y, apryMEHTUPOBATh CBOKO IMO3UIUI0, MHEHHE;

- IPOBOJUTH 10 CAMOCTOSITEIIBHO COCTABJICHHOMY IJIAHY HECJIOXKHBINA AKCIIEPUMEHT, HEOOJIbIIIOE HCCIEA0BaHNE
10 YCTAHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4eCKOro 00beKTa, 3aBUCUMOCTEN 0OBbEKTOB MEX/1Y COOOM;

- CaMOCTOATENBHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJABI 1O pPE3yJIbTaTaM IPOBEAEHHOTO HAOIIOICHHUS,
UCCIIEI0BaHMsI, OLIEHUBATh JOCTOBEPHOCTH MOJIyYEHHBIX PE3Y/IbTAaTOB, BEIBOJAOB U 000OIICHHIA;

- MIPOrHO3UPOBATh BO3MOXHOE Pa3BUTHE IMpPOLIECCa, a TAK)XKE BBIIBUTaTh MPEIIOJIO0KEHHUS O €ro pa3BUTHH B
HOBBIX YCJIOBHSIX.

Pabora c undopmarmei:

- BBISIBJIATH HEJIOCTATOYHOCTh U U30BITOYHOCTh HH(POPMALIUH, TAHHBIX, HEOOXOIUMBIX ISl PELICHUS 3a/1a4H;

- BBIOMpATh, aHAIU3UPOBATH, CUCTEMATU3UPOBATh U WHTEPIPETHUPOBATH MH(GOPMAIIMIO PA3IUYHBIX BUIOB U
¢bopM npencTaBieHus;

- BbIOMpaTh QopMy TmpeacTaBieHUs HHGOPMALMUM W WUIIOCTPUPOBATh pELIaeMble 3aJadydl CXEMaMHu,
JrarpaMMamy, HTHOHM rpadukoi 1 uX KOMOWHAIMSIMU;

- OLIEHUBATh HAAEKHOCTh MHPOPMAIMK 110 KPUTEPUSAM, MPEIOKEHHBIM YUUTEIEM WIN CHOPMYIUPOBAHHBIM
CaMOCTOSITEIILHO.

YHuBepcanbHble KOMMYHHMKATHBHBIE JEWCTBUS o0OecneyrBaroT cOPMUPOBAHHOCTH COLMAIBHBIX HaBBIKOB
00yYaromuxcsl.

Obwenue:

- BOCIIPUHUMATH ¥ (POPMYIUPOBATh CY>KACHUS B COOTBETCTBHH C YCIOBUSMH U LENSMU OOILEHHUS;

- SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOYKY 3PEHMS B YCTHBIX M MHUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS
10 XOJly PELICHUS 3a/1a4l, KOMMEHTUPOBATh NIOJYyYEHHBIN PE3ysIbTarT;

- B Xo0Jie 00CYXJIeHUs 3a/1aBaTh BOIPOCHI MO CYILIECTBY OOCYXAaeMON TeMbl, MpoOIeMbl, pelaeMoil 3aaauu,
BBICKA3bIBaTh UJIEU, HALIEJIEHHBIE HA TIOUCK PEIICHUS;

- COIIOCTaBIIATh CBOU CYKJEHHUS C CYXACHUSAMM JPYTrUX YYaCTHHMKOB JAMaiora, oOHapyXHBaTh pa3jivuue U
CXOJCTBO TO3UIINIL;

- B KOppeKTHOH (hopMe (HopMyIUpOBATH Pa3HOTIACHS, CBOM BO3PAKECHHUS;

- IPEICTABIIATH PE3YJbTATHI PELICHMS 3a/1a4H, SKCIIEPUMEHTA, NCCIIEOBaHMsI, IPOEKTA;

- CaMOCTOSTEIbHO BbIOUpaTh OpMAT BBHICTYIJICHHUS C YUETOM 33/a4 MPE3EHTALUN U OCOOCHHOCTEH ayIuTOpUH.
Compyonuuecmeo:

- IOHUMATh U MCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIUBUAYAIbHONH pabOTHI MPH PEIICHUH y4eOHBIX
MaTeMaTHUYECKUX 3aJ1ay;

- TpUHUMATh I1eJIb COBMECTHOH JEATENbHOCTH, IUIAHUPOBATh OPraHU3ALMI0 COBMECTHOH paboThl,
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pacripenenath BUAbl paboT, J0roBapuBaThCs, 00CYXAaTh MPOLIECC U PE3YIbTAT PabOTHI;

- 0000111aTh MHEHHUS HECKOJIBKUX JIFOJIEH;

- y4aCTBOBAaTh B IPYMIIOBBIX opMax paboTsl (00CykaeHUs, 0OMEH MHEHUSMHU, MO3TOBBIC IITYPMBI U JIp.);

- BBINOJHATH CBOIO 4YacTh PabOThl M KOOPAMHHMPOBATH CBOU JAEHCTBHS C JAPYIMMH WICHAMH KOMAaH]bI;
OLIEHUBATh KAayeCTBO CBOETO BKJIAJga B OOLIMI MPOJYKT MO KPUTEPHSIM, CHOPMYIMPOBAHHBIM yYaCTHUKAMHU
B3aUMOJICHCTBHUS.

VYHUBepcalbHbIe PErYISATHBHbIC JeHCTBUSA 00ecneynBaroT (OPMHUPOBAHUE CMBICIOBBIX YCTAHOBOK H
KHM3HEHHBIX HABBIKOB JUYHOCTH.

Camoopeanuzayus.

- CAMOCTOSITENIbHO COCTaBIIATh IUIAH, AJITOPUTM PELICHUs 3a1a4M (MM €ro 4acTh), BHIOUPATh CIIOCO0 pelIeHus
C Y4€TOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTb W KOPPEKTHPOBATH
BapHUaHThI PELICHUH ¢ y4€TOM HOBOM HHpOpMaLuu.

CaMOKOHTPOJIb:

- BJIQJIETh cHoco0amMM CaMOINPOBEPKH, CaMOKOHTpOJIA IIpolecca M pe3ysibTaTa peIleHUs MaTeMaTHYecKOon
3aJauu;

- MpeIBUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpU PEIICHUM 3a/laud, BHOCUTb KOPPEKTHBBI B
JeSITeTbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, HAHIGHHBIX OMMOOK, BBISIBIICHHBIX TPYIHOCTEH;

- OLICHUBATh COOTBETCTBUE PE3yJIbTaTa JESTEeIbHOCTH MOCTABICHHON IIEIU U YCIOBUSAM, OOBACHATh MPUUUHBI
TOCTIDKEHUS MJIH HE TOCTHIKECHUS 11eTTH, HaXOAUTh OMIMOKY, AaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY.
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IIJIAHUPYEMBIE TPEJMETHBIE PE3YJBTATHBI OCBOEHUSI NPUMEPHOM PABOYENM
IMPOI'PAMMBI KYPCA (1O TOAAM OBYYEHUS)

OcBoenne yuyebHOro kypca «MarTemaTuka» B 5—6 Kiaccax OCHOBHOHM IIKOJIBI JOJDKHO OOECIeYnBaTh
JOCTUKEHHE CIEAYIOUINX MPEIMETHBIX 00pa30BaTeIbHbIX PE3yIbTATOB:

5 KJ1ace

Yucna u evluucnenus

IToHnMaTh U NPaBUIBHO YHOTPEOJIATH TEPMHUHBI, CBA3aHHBIE C HATYpAJIbHBIMU YHUCIAMU, OOBIKHOBEHHBIMU U
JECSITUYHBIMU JIPOOSMHU.

CpaBHMBaTh M YHOPSIOYMBATH HATypajbHbIE YMCJA, CPABHUBATH B IPOCTEHIIMX CiIydasX OOBIKHOBEHHbIE
IpoOH, NeCSITHYHBIC TPOOH.

CoOTHOCUTbh TOYKY Ha KOOPIMHATHOM (YMCIIOBOM) MPSIMOM C COOTBETCTBYIOIIMM €W YMCIOM U H300pakaTh
HaTypaJIbHbIE YMCIIa TOUKaMU Ha KOOPJUHATHOM (YMCIIOBO) MPSIMOM.

BbimonuATe apudmernyeckue AEWCTBUS € HATypaJIbHBIMM YHCIaMH, C OOBIKHOBEHHBIMHM JApOOsSMH B
MIPOCTEUIINX CIIyYasix.

BBINOIHATE IPOBEPKY, IPUKUIKY PE3YJIBTATa BEIUMCICHUN.

OxpyrisiTh HaTypajibHbIC YHUCIIA.

Pewenue mexcmosvix 3a0au

Pemate TekcToBBIE 3amauM apUPMETHYECKHM CIIOCOOOM M C TOMOIIBIO OPTaHU30BAHHOTO KOHEYHOTO
nepebopa BceX BO3MOKHBIX BAPHAHTOB.

Pemarp 3amaun, copepxaiiyue 3aBUCUMOCTH, CBA3BIBAIOIINE BEIMUUHBI: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1I€HA,
KOJIMYECTBO, CTOUMOCT.

Hcnonp30BaTh KpaTKUE 3allUCH, CXEMBI, TaOIUIbl, 0003HAYEHHUS [IPH PEIICHUU 33]1a4.

[losnp30BaTbcs OCHOBHBIMM E€AMHHMLIAMH HM3MEPEHHMs: LEHBI, MAacChl; pacCTOSHUSA, BPEMEHH, CKOPOCTH;
BBIPaXKaTh OJHU €IMHUIIbI BEJIMUHHBI UEPE3 IpYyTrHe.

W3BnekaTb, aHaAIU3UpOBaTh, OLEHMBATh HH(OpMAIMIO, NPEACTABICHHYIO B TaliMie, Ha CTOIOYaTOM
JauarpamMme, HHTEpIPETUPOBATh MPECTABICHHbIE JaHHbIE, HCII0Ib30BaTh JaHHBIE TP PEIICHNUH 3a1au.
Haenaouas eeomempus

[Tonb30BaTbcs TEOMETPUYECKUMHU TOHATHUSMHU: TOYKaA, MpsMas, OTPE30K, Jyd, YIrojl, MHOTOYrOJbHUK,
OKPY>KHOCTb, KPYT.

[IpuBouTE IpUMEPHI 00BEKTOB OKPYKAIOIIEr0 MUPA, UMEIOLIUX (POPMY U3YUEHHBIX T€OMETPUUYECKUX QUTYP.
Hcnonp30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C yIJIaMM: BEpPLIMHA CTOPOHA; C MHOTOYIOJBHUKAMHU: YTIOJI,
BEpILIKHA, CTOPOHA, IMaroHajb; C OKPYKHOCTBIO: pajlyc, IUaMeTp, LEHTP.

N300pakaTh M3y4deHHbIE IeOMeTpHUYecKue (Urypbl Ha HEIMHOBAHHOW M KJIET4aTo Oymare ¢ IMOMOIIbIO
LUAPKYJIS U JIMHEVKU.

HaxoauTe AnuHBI OTPE3KOB HEMOCPEICTBEHHBIM M3MEPEHHEM C IOMOLIBI JHMHEWKH, CTPOUTH OTPE3KU
3aJIaHHOM JUIMHBI; CTPOUTH OKPYXHOCTb 3aJIaHHOTO pajnyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIVIOB IPSIMOYTOJIBHMKA, KBajpara A UX IOCTPOEHMS, BBIYMCICHUS
IUIOUIA/IA U IEpUMETpA.

Bbruucnate nepuMeTp M IIIomaab KBagpaTta, IpSMOYTOJIbHUKA, (GUTYP, COCTaBICHHBIX U3 MPSIMOYTOJIbHUKOB,
B TOM yucie (GUryp, u300pak€HHBIX Ha KjieTyaTol Oymare.

ITosnb30BaTbcs OCHOBHBIMH METPUYECKMMM EIVMHHMIIAMM HM3MEPEHHs JIMHBL, IUIOLIAAW; BbIpaXaTb OJHU
€IMHUILIBI BEJINYUHBI Yepe3 JpyTue.

Pacrnio3HaBath mapasuienenumnen, KyoO, MCIOJIb30BaTh TEPMUHOJOTHMIO: BEpIIMHA, peOpo IpaHb, WU3MEPEHHUS;
HaXOJUTh U3MEPEHHUS Napajuienenunena, Kyoa.

Beruucnate 00pEM Ky0a, napaiienenurnesa 1no 3aaHHbIM U3MEPEHUsIM, M0JIb30BaThCs €AMHUIIAMU U3MEPEHUs
00BEMa.

Pemarp HecnoHBIE 3a/1a4M HA U3MEPEHUE T€OMETPUUECKUX BEJIMYMH B IPAKTUUECKUX CUTYaIUX.

6 kiaace

Yucna u evbluucienus

3HaTh ¥ TOHUMAaTh TEPMHHBI, CBS3aHHBIE C PA3IMYHBIMU BUIAMU YUCEIl U CIIOCO0AMU WX 3aIlHCH, IEPEXOIUTh
(ecy 3TO BO3MOYKHO) OT OJTHOM (hOPMBI 3aIMKMCH YKCTIa K JPYTOM.

CpaBHI/IBaTI: H ynopgaoduBaThb LCJIbIC YHCIIA, 06LIKHOBCHHBIC U JOCCATHUYHBIC ,Z[pO6I/I, CpaBHUBATL 4YHUCIIA
OJTHOTO ¥ pa3HBIX 3HAKOB.
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BbImonHATe, couyeTas YCTHBIC M INUCBbMEHHBIE NPUEMBI, apu(METHUECKUE ACUCTBUS C HATypalbHBIMU U
LEJBIMA YHMCIaMH, OOBIKHOBEHHBIMM U JAECATHYHBIMU JAPOOSMH, MOJOXKHUTEIbHBIMH M OTPHLATEIbHBIMU
YUCJIAMH.

BbruncnsaTe 3HA4EHHs YMCIOBBIX BBIPAKECHUM, BBINIOJIHATH INPUKUAKY M OLEHKY pe3yJbTaTa BBIYUCIICHUN;
BBINOJIHATH MPE0OPa30BaHMsI YHCIOBBIX BHIPAKEHUI HA OCHOBE CBOMCTB apu(METHUECKUX ACHCTBUM.
CoOTHOCUTH TOUKY Ha KOOPAMHATHOM IPSAMOM ¢ COOTBETCTBYIOLIUM €l YUCIOM M M300paxkaTh YUCIa TOUKaMHU
Ha KOOPJAMHATHOM MpsIMOW, HaxoauThb MOAYJb unciaa. COOTHOCUTH TOYKH B IPSMOYIOJBHOW CHCTEME
KOOpJAUHAT C KOOPAUHATAMU YTOU TOYKH.

OKpyTasTh LeNble Yicia U JeCATUYHbIE JPOoOr, HAXOIUTh IPUOIMKEHHUS YUCell.

Yucnosvie u OyKeeHHble bIPANACEHUSL

[TonumaTh U ynoTpedaATH TEPMUHBI, CBA3aHHBIC C 3aIMCHIO CTENIEHH YMCIIa, HAXOAUTh KBaJpaT U KyO yucia,
BBIYHCIIATH 3HAYECHHUS] YUCIOBBIX BBIPAXKEHHUH, CONEPIKALIMX CTCIICHH.

ITonb30BaTbes MpU3HAKAMHU JEIMMOCTH, PACKIIAAbIBaTh HATYypaIbHbIC YUCIIA HA IIPOCTHIE MHOKUTEIH.
ITonp3oBaTbes MacITabOM, COCTABIIATh MPONOPLUN U OTHOLLICHMSL.

Hcnonp3oBate OyKBHI Ui 0003HAUEHHWS] YMCEN TPU 3alHCH MATEeMaTHYECKUX BBIPAKEHUH, COCTABIATH
OyKBEHHbIE BbIp@XXEHUS U (OpPMYJIbl, HAXOIUTh 3HAUYEHUS OYKBEHHBIX BBIPAKEHWMH, OCYILECTBIIAA
HE00XOIMMBIE TIOJICTAHOBKH U TIPe00pa30BaHusl.

HaxoauTs HEU3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pewenue mexcmosgvix 3a0au

Pemiate MHOrOIIAroBble TEKCTOBBIE 3a7jaudl ApU(PMETUIECKUM CIIOCOOOM.

Pemate 3amaum, CBsi3aHHBIE C OTHOLICHHWEM, NPONOPLUOHAIBHOCTBIO BEJIMYMH, IPOLEHTAMH; pelarb TpU
OCHOBHBI€ 3a]1a4l Ha JpOoOU U MPOLIEHTHI.

Pemate 3amaun, conep:kamiye 3aBUCHMOCTH, CBA3BIBAIOIIME BEJIUYMHBI: CKOPOCTh, BPEMs, pacCTOSHUE, 1IEHA,
KOJINYECTBO, CTOMMOCTb; IPOM3BOJUTEIBHOCTb, BpeMs, 00bEMa paloThl, HCIONB3Ys apudmMeTHuecKue
JNEUCTBHUs, OUEHKY, IPUKUIKY; II0JIb30BAThCS CAUHULIAMHA U3MEPEHUS COOTBETCTBYIOIIMX BEJINYUH.
CocTtaBiiaTh OYKBEHHBIE BBIPaKEHHSI 110 YCIOBHIO 3a/1a4H.

W3Bnekare uHpOpMaiuioo, MNpeACTaBICHHYIO B TaOJMWIax, HAa JUHEWHOH, CTOIOYATON WM KpPYyroBOH
JyarpaMMax, UHTEPIPETUPOBATh MIPEACTABICHHBIE JaHHBIC; UCIIOIb30BaTh JaHHbIE IIPU PELICHUU 3a1a4.
[IpencraBasTs MHPOPMAILMIO C TOMOIIBIO TAOJIUL, TUHEHHON U CTOI0YATON JUarpamm.

Haenaouas eeomempus

[IpuBouTE NpuMEpPbl OOBEKTOB OKPYKAIOLIEr0o MHpa, HUMEIUX (OpMy H3YYEHHBIX TI'€OMETPUUECKUX
IUTOCKUX U MPOCTPAHCTBEHHBIX (UTYpP, IPUMEPHI PABHBIX M CHMMETPUYHBIX (QUTYD.

N300paxaTh ¢ MOMOIIBI0 LMPKYJS, JUHEHKH, TpPaHCIOPTHpAa HA HEIMHOBAHHOM W KieT4aroil Oymare
U3y4YeHHbIE IJIOCKUE TeoMeTpuUeckre (GUrypbl U KOHGUTypa, CAMMETPUYHbBIE (PUTYPBHI.

[Tonb30BaThbCs TEOMETPUUECKUMU MTOHATHSIMH: PABEHCTBO (PUTYp, CUMMETPHSI; UCIOJIB30BaTh TEPMHUHOJIOTHIO,
CBA3aHHYIO C CHMMETPHUEN: OCb CAMMETPHUH, LIEHTP CUMMETPUHU.

Haxonute BENIMUYMHBI YIJII0B M3MEPEHUEM C IOMOIIBIO TPAHCIIOPTUPA, CTPOUTH YIJIBI 3aJaHHON BEIMYMHBI,
[I0JI30BAThCA IIPU PEIICHUM 3aay IpajlyCHOM MEpOH yIioB; pacllO3HABaTh HA YEPTEkKaxX OCTPBIU, NPSMOH,
Pa3BEPHYTHIN U TYIIOHN YTJIbI.

Beluucnare JUIMHY JIOMaHOW, NEPUMETP MHOIOYTOJIbHUKA, IOJb30BAThCS E€AMHULAMU HU3MEPEHHS JUIMHBI,
BBIPAXXATh OJJHU €AMHUILBI U3MEPEHUS JJIMHBI Yepe3 IpyTHe.

Haxonuts, uCnoyib3ys 4epTEXKHBIE HHCTPYMEHTHI, PACCTOSHMS: MEKY ABYMS TOYKAaMHU, OT TOYKHU 10 MPSIMOH,
JUIMHY ITyTH HAa KBAaJIpaTHOM CETKeE.

Bbuucnare  miomans  (GUryp, COCTaBICHHBIX M3 MNPSIMOYTOJIBHUKOB, HCIOJNb30BaTh pa3OueHue Ha
MPSIMOYTOJIbHUKY, Ha paBHble (QUIYpbl, OCTpaMBaHUE 10 MPSMOYTOJIbHHKA; MOJb30BAaThCS OCHOBHBIMHU
eAVMHULAMU U3MEPEHMUS IUIOIIAIN; BbIpaXKaTh OJHU €IUHULIBI U3MEPEHUs IIJIOIIAN Yepe3 APYyTHE.
Pacno3znaBaTh Ha MoOJeNIX M U300paKEHUSX MUPAMHUAY, KOHYC, LMIUHAP, HUCIOJIb30BATh TEPMHUHOJIOTHIO:
BEpIINHA, peOpo, TpaHb, OCHOBaHME, pa3BEPTKA.

N3o0paxkaTs Ha KJIeT4aTON Oymare mpsiMOYTOJIbHBIN MapajuieenuIe].

Bbruucnare 00bEM  IPSAMOYTONBHOTO Napaijenenunena, Ky0Oa, MOJIb30BaTbCs OCHOBHBIMU €IUHHMIIAMHU
n3MepeHus: 00bEMa; BbI

Pemrate HecnoKHbIE 3a/1a4l HA HAXO0XKICHUE T€OMETPUYECKUX BEIIMYHH B IPAKTUYECKUX CUTYalUsX.

OcBoeHne y4eOHOTO Kypca «Ajaredpa» Ha ypoBHE OCHOBHOTO 00IIero oopazoBaHusi JOHKHO 00eCreunBaTh
TOCTIDKEHHE CIIETYIONINX MPEAMETHBIX 00pa30BaTENbHBIX PE3yIbTaTOB:
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7 knace

Yucna u evluucnenus

BeimonHATe, coderas yCTHBIE M TNHUCBMEHHBIE NPHUEMBI, apu(MeTHUecKue ACUCTBUS C palMOHAIbHBIMU
YHCIIAMU.

HaxonuTpe 3Hau€HHsI YHMCIOBBIX BBIPAXKCHHN; MPUMEHITH Pa3HOOOpPA3HbIE CIOCOOBI M MPUEMBI BBHIYHCICHUS
3Ha4eHUH IPOOHBIX BBIPAXKEHUI, coliepxKalux 0ObIKHOBEHHbIE U JECATUYHbIE APOOH.

[lepexoauth OT oAHOW (OPMBI 3amucH 4YHCed K JApyroi (mpeoOpa3oBhIBaTh JAECATHUHYIO ApoOb B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO I€CATHUHYIO JpOOB).
CpaBHUBaTh U YHIOPSAJOYMBATh PALIMOHAJIBHBIE YUCIIA.

OKpyrasTh Yyncia.

BBINONHATE NPUKUAKY M OLICHKY pPE3yJibTaTa BBIYMCICHWHM, OLEHKY 3HAYCHUN YHCIOBBIX BBIPAXKCHUMU.
BBINOMHATE AEUCTBHA CO CTENEHSAMU C HATYpaJIbHBIMU IIOKA3aTEISIMH.

IIpuMeHsTh IPU3HAKU JEIMMOCTH, Pa3I0kKEHNE HA MHOKUTEIHN HaTypaJIbHbIX YUCEIL.

Pemarps mpakTMKO-OPHUEHTUPOBAHHBIE 33/1a4M, CBSI3aHHBIC C OTHOLUIEHUEM BEIMYUH, ITPONOPLHUOHAIBHOCTBIO
BEJIMYMH, IPOLEHTAMH; UHTEPIPETUPOBATh PE3YJbTAThl PEILICHUS 33]1a4 C YYETOM OIPaHUYEHUH, CBA3aHHBIX
CO CBOMCTBaMM paccMaTpUBAaEMbIX OOBEKTOB.

Aneebpauueckue gblpadicenus

Hcnonb3oBare anreOpandyeckyrd TEPMHHOJIOTUIO M CHMBOJIMKY, HPUMEHATh €€ B IPOLIECCE OCBOCHMS
y4eOHOT0 MaTepuania.

HaxonuTh 3HaueHust 0yKBEHHBIX BbIPaKEHUM MIPU 3aJJaHHBIX 3HAUEHUSX IIEPEMEHHBIX.

BeimonHATe mpeoOpa3oBaHMs [EIOr0 BBIPAKEHHS B MHOTOWIEH TPUBEACHUEM IMOJOOHBIX ClaraeMblX,
PacKpbITHEM CKOOOK.

BEIMONHATE YMHOXEHHE OJHOYICHA Ha MHOTOWICH M MHOTOWIEHA HAa MHOTOWICH, NMPUMEHATH (POPMYIIBI
KBaJlpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCymiecTBIATh Pa3IOXKEHHE MHOTOYICHOB HAa MHOXKHUTEIHM C TMOMOIIBIO BBIHECEHHS 3a CKOOKH 00Iero
MHOYUTEJIS, FPYNIIUPOBKU CJIaraeMbIX, IPUMEHEHUs (POPMYJT COKpPAIIEHHOIO YMHOXKEHHUS.

[IpumensTh NpeoOpa3oBaHKs MHOTOWIEHOB JJIsi PEIICHUs DPA3JIMYHBIX 3a/ad W3 MaTEMaTHKH, CMEXHBIX
IIPEIMETOB, U3 PEAIbHON IIPAKTHKH.

Hcnonp30Bath CBOICTBA cTENEHEH ¢ HaTypalIbHBIMU MOKa3aTEISIMU [Tl IPE0OPa30BaHUS BHIPAKEHUH.
Ypasuenus u nepasencmea

Pemrate nuHENWHBIE ypaBHEHUS C OJJHON ITIEPEMEHHOM, IPUMEHSS MPABWIIA MIEPEXO0/1A OT UCXOAHOTO YPAaBHEHMS
K paBHOCHIIbBHOMY eMy. IIpoBepsTh, ABIIAETCS IM YUCIIO KOPHEM ypaBHEHHUS.

[IpumensTh rpaduueckre METObl IPH PELICHUH JTMHEHHBIX YPaBHEHUN U UX CUCTEM.

[Ton6upath mpUMepsI Map YUCe, ABISIOIMINUXCS pelieHHEM JIMHEHHOI0 YPaBHEHUS C IBYMsl IEPEMEHHBIMH.
CrpouTh B KOOPAMHATHOM IUIOCKOCTHU TpaUK JMHEHMHOrO ypaBHEHHUS C JIBYMSl NEPEMEHHBIMH; IOJIb3YSACh
rpaduKoM, IPUBOAUTH NPUMEPHI PELICHUST yPaBHEHHUS.

Pematsb cucteMbl IBYX JTMHEWHBIX YPaBHEHUH C IByMS IIEpEMEHHBIMU, B TOM YHCJIE TpapUUECKH.

CocTaBiATh M peniarh JUHEHHOE YPAaBHEHHE WM CUCTEMY JIMHEWHBIX YPAaBHEHMH IO YCIOBHIO 3a/ayM,
MHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aa4H MTOJTYYEHHBIN pe3ysbTar.

Koopounamui u epaguxu. @ynxyuu

N300paxaTh Ha KOOPIMHATHOW MPSIMON TOYKH, COOTBETCTBYIOIUE 3aJaHHBIM KOOpPAMHATAM, JIY4H, OTPE3KH,
MHTEPBAJIbI; 3alUCHIBATH YNCIIOBBIE IPOMEXYTKU Ha alredpanyeckoM si3bIKe.

OtmeuaTh B KOOpAMHATHOW TUIOCKOCTH TOYKU IO 33JaHHBIM KOOpPJIMHATaM; CTPOUTH TpapuKy JHUHEHHBIX
¢ynkuuit. Ctpouts rpaguk QyHKIUN y = | X |.

OnuceiBaTh € MNOMOIIBIO (GYHKIUI W3BECTHBIE 3aBUCUMOCTH MEXIYy BEJIWYMHAMH: CKOPOCTb, BpEMs,
paccTosiHuE; 1IeHa, KOJIMYECTBO, CTOMMOCTD; TPOU3BOIUTENILHOCTD, BpeMsl, 00BEM padOTHI.

Haxoauts 3HaueHne GyHKIUM 110 3HAYEHHIO €€ apryMeHTa.

[TonumaTh rpaduueckuil cnoco0 MpencTaBleHUs U aHAIW3a MH(OpMAIMK; U3BJIEKaTh U MHTEPIPETUPOBAThH
nH(pOpPMaLINIO U3 TPAPUKOB peabHBIX MPOILIECCOB U 3aBUCUMOCTEH.

8 knace

Yucna u evluucnenus

Hcnonb30BaTh HaYaIbHBIEC PEACTABICHUS O MHOXKECTBE IEHCTBUTEIIBHBIX YUCEIT UIsl CPABHEHUS, OKPYTIICHUS
U BBIYHMCIICHUI; N300paXkaTh AeWCTBUTENbHBIC YMCIIa TOYKAMU Ha KOOPIMHATHON TPSMOM.

[TpuMeHsaTH MOHATHE apU(YMETHUECKOro KBaJPATHOIO KOPHS; HAXOAUTh KBAJpaTHbIE KOPHH, UCIIONIbB3Ys MPHU
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HEOOXOAMMOCTH KaJIbKYJISTOP; BBINOJIHATH MPEoOpa30BaHUsl BBIPAKECHUN, COJEpKAIUX KBaJpaTHbIE KOPHHU,
KCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb30BaTh 3anMcy OONBIINX U MaJIbIX YHCEN C TIOMOIIBIO IECATHUHBIX apobeit u creneneit uncna 10.
Aneebpauueckue sbipasicenus

[IpuMeHSTh NOHATUE CTENIEHU C LIEIbIM [I0KA3aTEeJIEM, BBIIOJIHATh IPE0OPa30BaHUs BBIPAKEHUH, COAEPKAILINX
CTEIICHH C LIEJIBIM I10Ka3aTeIIEM.

BbINONMHATE TOXKAECTBEHHBIE NPe0Opa30BaHUsl pallMOHAIBHBIX BBIPAXXEHUM Ha OCHOBE IPAaBHJI AEMCTBUM Haj
MHOT'OWIEHAMHU U alre0pandeckuMu ApoOsiMH.

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIH.

[TpumensaTs npeoOpa3oBaHUs BBIPAKEHUM A PEUICHUs pa3IM4YHBIX 337ad M3 MaTeMAaTUKH, CMEKHBIX
IIPEAMETOB, U3 PEAIBHOM IIPAKTUKH.

Ypaenenus u nepasencmea

Pemrate sinHElHbIE, KBaAPATHBIE YPABHEHUS U PALIMOHAIILHBIC YPABHEHUS, CBOIALIMECS K HUM, CUCTEMBI IBYX
YPaBHEHHH C IBYMS IEPEMEHHBIMH.

[IpoBOANTH HpOCTEUIINE UCCIENOBAHMS YPAaBHEHHM M CUCTEM YPaBHEHUW, B TOM 4YHCIIE C IPUMEHEHUEM
rpaduuecKux MpeicTaBlIeHuH (ycTaHaBIMBaTh, UMEET JIM YPaBHEHUE WM CHCTEMa YPaBHEHUH peIIeHus, eCiu
HMMEET, TO CKOJIbKO, U TIP.).

IlepexoauTh OT ci10BECHOM (OPMYIMPOBKH 3a/1auM K €€ anreOpanyeckoid MOJENN ¢ MOMOIIbIO COCTaBIICHUS
YPaBHEHUsI WIH CUCTEMBI YPAaBHEHHI, MHTEPIIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJa4M I10JIy4CHHBIN
pe3yJIbTar.

[IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB JUIsl CPAaBHEHMS, OLIEHKM; pellaTh JIMHEHHBIE HEPAaBEHCTBA C
OJTHOM MEepEeMEHHON M UX CHCTEMBbI; J1aBaTh IpaMuecKyr0 WLTIOCTPALIMI0 MHOKECTBA PEIICHUN HEPaBEHCTBA,
CUCTEMBI HEPABEHCTB.

Dyuxyuu

[ToHnMaTh 1 MCTONB30BaTh (DYHKIIMOHAIBHBIC TOHSATHS W SI3bIK (TEPMHUHBI, CHUMBOJIMYECKHE OOO3HAYCHUS);
OIpeIeNIATh 3HaueHUe (PYHKIMH 110 3HAYCHUIO apryMEHTa; ONpeieNaTh CBOWCTBA (PYHKIUH 110 €€ rpaduky.
Ctpouts rpaduky J€MEHTApHBIX (GYHKIUN BUIA

k . o ..
y=-.,y= x2,\y =x3,y =Vx,y=|X|; onmuchBaTh CBOKCTBA YHCIOBOH QYHKIMHU TI0 €8 TpaduKy.

9 kiacc

Yucna u evluucnenus

CpaBHUBATh U YNOPSAJOYMBATh PALIMOHAIBHBIE U UPPALMOHAIILHBIE YHCIIA.

BeimonHATe apudmernueckue AEMCTBHS C pAalMOHAIBHBIMU YUCIIAMH, COY€Tash YCTHbIE M NHCbMEHHBIE
IIPUEMBI, BBITIOIHATH BEIYUCIICHUS C UPPALIMOHAIBHBIMU YUCIIAMM.

Haxomute 3HadyeHMs CTENEHEW ¢ LEeabIMM I0KA3aTelsIMA W KOPHEH; BBIYHCIATH 3HAYEHHSI YHUCIOBBIX
BBIPAKCHUM.

OxpyrisiTh AEMCTBUTENbHBIE YKCIA, BBINOJIHATH MPUKUAKY pPE3yjbTaTa BBIUMCICHHUH, OLIEHKY YHCIIOBBIX
BBIPAKCHUM.

Ypaenenus u nepasencmea

Pemate suHeiHbIE M KBaJgpaTHbIE YypaBHEHHUS, YPABHEHUS, CBOJSIIMECS K HUM, HpocTelime ApoOHO-
paloOHaIbHbIE YPABHEHUS.

Pemate cucremsl ABYX JIMHEWHBIX YPaBHEHUH C JBYMs IIEPEMEHHBIMU M CHUCTEMBI JBYX YPaBHEHUMH, B
KOTOPBIX OJTHO YPAaBHEHHE HE SIBJIAECTCS JINHEUHBIM.

Pemiate TeKCTOBbIE 33/1a4M alreOpanvdeckuM CIocoOOM C MOMOIIBIO COCTABJICHUS YPaBHEHHS WIIM CHUCTEMbI
JBYX YPaBHEHUH C JBYMS IEPEMEHHBIMH.

[IpoBOANTH HPOCTEUIINE UCCIENOBAHMS YPAaBHEHHM U CUCTEM YPAaBHEHUM, B TOM 4YHCIIE C IPUMEHEHUEM
rpaduyecKkux npeacTaBieHui (yCTaHaBIUBaTh, UMEET JIM YPaBHEHHE UM CUCTEMAa YPaBHEHHUM pEeIIeHUs, eCIIH
UMEET, TO CKOJIBKO, U TIp.).

Pemarp nuHeiiHble HEpaBeHCTBA, KBapaTHbIE HEPABEHCTBA; N300pakaTh pellieHuEe HEPABEHCTB Ha YMCIOBOM
IIPSIMOM, 3aIIUCHIBATh PEILIECHUE C IIOMOILBIO CUMBOJIOB.

Pemrate cucTeMbl TMHEHHBIX HEPABEHCTB, CUCTEMBl HEPABEHCTB, BKJIOUYANOIINE KBAJAPAaTHOE HEPABEHCTBO;
n300pakaTh pelIeHHE CHCTEMbl HEpaBEHCTB Ha YHCIOBOH MNpPSMOM, 3alMCBIBATh PEIIEHHUE C TOMOIIbIO
CHUMBOJIOB.

Hcnonbs30BaTh HEPABEHCTBA MIPU PELLICHUH PA3JIMYHBIX 3a4a4.
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Dyukyuu
Pacnio3naBate QyHKIIMK HM3ydeHHBIX BUIOB. [lOKa3pIBaTh CXEMATHYECKHU PACIIONOKEHHE HA KOOPIWHATHON

IUIOCKOCTH TpadukoB QyHKIMHA BUaa: y=kx, y=kx+b, y=§,y=ax2+bx+c y=x3,y=+x,y=|x|B 3aBucuMOCTH

OT 3Ha4YeHUI KO3 PUIMEHTOB; OMUCHIBATH CBOUCTBA (DYHKITHIA.

CtpouTh 1 H300pakaTh CXEMAaTHUECKH IPpaMKH KBaAPATUIHBIX

(GyHKIMH, ONUCHIBATh CBOMCTBA KBAAPATHUHBIX (PYHKIMI 1O UX rpadukam.

PacriosnaBath kBajpaTH4Hy0 (YHKIUIO 1O (OpMYJe, TPUBOJUTH MPHUMEPHl KBAJAPATUYHBIX (YHKIUH U3
peanbHOM KU3HU, PU3UKH, TEOMETPHH.

Apudmemuueckasn u ceomempuieckas npozpeccuu

Pacrnio3naBath apupMeTHIECKyI0 1 TEOMETPUUECKYIO IIPOTPECCHH MPH Pa3HbIX CIIOco0ax 3aJaHMs.

BBITONMHATE BBIYUCICHHS C HCIOJNB30BaHMEM (GOPMYJ N-TO 4WieHa apuPMETHUYECKOH U T'eOMETPUYECKOU
MIPOTPEeCcCrii, CYMMBI IIEPBBIX N YICHOB.

N300paxkaTh WiEHBI IOCIEI0BATEILHOCTH TOYKaMH HA KOOPAWHATHOMN TJIOCKOCTH.

Pemrate 3aaun, cBsI3aHHBIE C YMCIOBBIMH TOCIIEOBATEIBHOCTSMH, B TOM YHUCIIE 3a/1a41 U3 pEabHON JKU3HU
(c HCIIOIB30BaHNEM KAIBKYJISTOPA, IU(PPOBBIX TEXHOJIOTHIA)

OcBoenne yueOHoro kypca «I'eomerpusi» Ha YpOBHE OCHOBHOIO 0OLIEro o00pa3oBaHUs JOJKHO
obecreunBaTh JOCTIKEHHE CIEIYIOUINX MPEAMETHBIX 00pa30BaTEIbHbBIX PE3yJIbTATOB:

7 knace

Pacrnio3HaBaTh M3y4yeHHbIE reOMeTpUYecKre (PUTYpbl, ONPEIeNsTh UX B3aUMHOE PACIONOKEHHE, N300pakaTh
reOMEeTpUYECKrEe (UIYpbl; BBINOJHITH YEPTEXKH IO YCIOBUIO 3ajaud. V3MepsTh JIMHEMHBIE U YTIJIOBbHIE
BeJIMYUHBI. Pemars 3a1a4n Ha BEIYKMCIICHUE JUIMH OTPE3KOB U BEJIMYMH YIJIOB.

Henats rpyOyl0 OLIGHKY JMHEMHBIX M YIJIOBBIX BEJIWYMH NPEAMETOB B pEaJbHOM JKU3HHU, pa3MepoB
MPUPOJHBIX 00BEKTOB. Pa3nnyare pa3mMepsl 3TUX 00BEKTOB MO MOPSAKY BEJINIHHEI.

CTpouTh 4epTeKH K F€OMETPUYECKUM 3a1a4aM.

[lonp30BaTbcsi  NPU3HAKAMU  PAaBEHCTBA  TPEYTrOJIBHUKOB, HCIOJB30BaTh IMPU3HAKM W CBOMCTBA
PaBHOOEIPEHHBIX TPEYTOJILHUKOB MPH PEILICHUH 3ajay.

[IpoBONTE JIOTHYECKHUE PACCYKIECHUS C UCIIOJIB30BAHMEM I'€OMETPUUECKUX TEOPEM.

ITonb30BaTbCs NMPU3HAKAMU PABEHCTBA IIPSIMOYIOJIBHBIX TPEYTrOJIbHUKOB, CBOMCTBOM MEAHMAHbI, IIPOBEIEHHON
K TUIIOTEHY3€ IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHUU T€OMETPUYECKUX 3aa4.

OnpenensaTs napanienbHOCTh MPSMBIX C MOMOILBIO YIJIOB, KOTOphIe 00pa3zyeT ¢ HUMHM cekylias. OnpenensTs
MapaJUIEIbHOCTh IPSAMBIX C IOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOM MHPSAMOM O TOYEK JAPYrou
IPSAMON.

Pemars 3a1aun Ha kieTyaToi Oymare.

[TpoBOIUTH BBIUMCIIEHUS U HaXOJUTh YHCIIOBbIE U OYKBEHHBIEC 3HAUCHMS YIJIOB B TEOMETPHUECKUX 3ajjayax C
HCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHHUKOB U MHOTOYI'OJbHHUKOB, CBOMCTB YIJIOB, 0Opa30BaHHBIX IPH
[IEPECCUYCHNH IBYX NapaJIIEIbHBIX IPSAMBIX CEKYIIEH. PemaTe npakTuyecKkue 3a1a4u Ha HaXOXKIECHUE YIJIOB.
Bnanerps moHSATHEM reOMETPUYECKOrO0 MECTa TOYEK. YMETh OINpeneisTh OUCCEKTPUCY yria M CEepeAMHHBIN
MEPIEHIUKYIISP K OTPE3KY KaK TEOMETPUYECKHE MECTA TOYEK.

@opMynHMpOBaTh ONPEIEICHUSI OKPYKHOCTH W Kpyra, XOpJbl MU JuaMeTpa OKPY>KHOCTH, IOJIb30BAThCS MX
CBOMCTBaMHU. Y METh IIPUMEHATH OTH CBOWCTBA IIPU PEILICHUU 3a1a4.

BriageTe noHATHEM ONMCAaHHON OKOJIO TPEYTrOJIbHUKA OKPYKHOCTH, YMETh HAXOAUTh €€ 1eHTp. [lonp30BaThCs
¢dakTaMM O TOM, YTO OMCCEKTPHCHI YIJIOB TPEYrOJIbHHUKA IEPECEKaloTCsi B OJHOW TOYKE, U O TOM, 4YTO
CEpEeIMHHBIE EPIIEHANKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA ITEPECEKAIOTCS B OJTHOM TOUKE.

Biagers nOHATHEM KacaTeIbHOM K OKPYXKHOCTH, IIOJIB30BaTbCA TEOPEMOM O MEPHEHAUKYISIPHOCTU
KacaTeJIbHOW U pajinyca, IPOBEAEHHOIO K TOUKE KaCaHUsl.

[Tonp30BaTbCs MPOCTENIIMMHU T€OMETPUYECKUMU HEPABEHCTBAMMU, [IOHUMATh UX IIPAKTUYECKUM CMBICII.
[IpoBOIUTE OCHOBHBIE T€OMETPUYECKUE TOCTPOEHUS ¢ TOMOIIBIO [IUPKYJIS U TUHEHKH.

8 kJacce

PaCHOBHaBaTL OCHOBHBIC BH/BI ‘IGTLIpéxyFOJIBHI/IKOB, HUX JJICMCHTHI, ITOJBb30BAaThCA HX CBOI\/'ICTBaMI/I HpI/I
pEIIeHUU TEOMETPUICCKUX 3a/1a4.

IIpuMeHsTH CBONCTBA TOUKU NIEPECEUEHMSI MEIUAH TPEYroJIbHUKA (LIEHTpa Macc) B PEILICHUH 3a/au.
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Brnageres monsiTueM cpeAHeil JIMHUM TPEYroJbHUKA W Tpaneluu, NPUMEHSATh UX CBOMCTBA IpPHU pEUICHUU
reomerpuyeckux 3agad. Ilomb3oBaThcsa Teopemoit daneca M TEOpemMoOill O MPONOPUUMOHAIBHBIX OTPE3KaAX,
MPUMEHATD UX JJISI pEUICHUs TPAKTUYECKUX 3a/1ay.

[IpuMeHsTh IPU3HAKU [TO100US TPEYTOJIBHIUKOB B PELICHUH F€OMETPHUECKUX 3a7au.

[Tonb3oBatbest Teopemoit [ludaropa mnst pemieHUs TEOMETPUUYECKUX U MpakTUYeckux 3amad. CTpouTh
MaTEMaTHYeCKyl0 MOJENb B MPAKTUYECKHX 3a/layaX, CaMOCTOSITEIbHO JeslaTh 4YepTéX U HaxXOIUTh
COOTBETCTBYIOIIHUE JITTUHBI.

Bnagerp mnoHATHSMHM CHUHYCa, KOCHHYCAa M TaHI€HCAa OCTPOro yria MpsSMOYTOJIbHOIO TpPEYroJbHHKA.
[Tonb30BaTbCst STUMHU MOHATUSIMHU JIJIS1 PEIICHUS PAKTUYECKUX 3a7a4.

Boruncnsate (pa3auuHBIMM - crIOCOOAaMH) IUIONIAAb TPEYrojJbHUKAa M IUIOMIAAM MHOTOYTOJBHBIX (UTYp
(MOAB3YsICh, T/Ie HEOOXOUMO, KABKYIATOPOM). [I[pUMEHSITh MOTYyYCHHBIE YMEHHUS B IPAKTUYECKHUX 3a1a4aX.
Bnagers mOHATHSIMH BIIMCAHHOTO U LEHTPAIBHOIO YyIJIa, UCIOIb30BaTh TEOPEMBI O BIHCAHHBIX yIilaX, yriiax
MEXy XOpJlaMu (CEKYIIUMU) U YTJIe MKy KacaTeIbHON U XOpI0i MpU PEIICHUH T€OMETPUUECKUX 3a/1a4.
Bnagerps nmoHsTHEM ONMUCAHHOTO YETHIPEXYrOJIbHUKA, MPUMEHITh CBOICTBA OMMCAHHOTO YETHIPEXYTOJbHUKA
MIPU PEILICHUHU 3a/1a4.

[IpuMeHsITh MOTY4YEHHbIE 3HAHUS HAa MPAKTUKE — CTPOUTHh MaTeMaTHYeCKHe MOJETH AN 3a1ad pealibHOM
KU3HH UM TIPOBOJIUTH COOTBETCTBYIOLIME BBIYUCICHUS C TPUMEHEHHEM TOJ00MS W TPUTOHOMETPHUHU
(MOAB3YsICh, TI€ HEOOXOUMO, KATBKYIATOPOM).

9 knace

3HaTh TPUTOHOMETPUYECKHE (YHKIUU OCTPBIX YIJIOB, HAXOAWUTh C MX IOMOIIBIO PA3JIUYHBIE 3JEMEHTHI
IPSIMOYTOJIBHOTO TPEYToJIbHUKA («pelleHre HpPSIMOYTOJIbHBIX TPEYroJIbHUKOBY»). HaxoauTte (¢ momouibio
KaJIbKYJISITOPA) AJIMHBI U YTJIbl JJ1s1 HETAaOJIMYHbIX 3HAYEHUI.

ITonp30oBaTbes (pOpMynaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM Il HAXOXKIAECHUS
COOTHOILIEHUI MEXKIy TPUTOHOMETPUUYECKUMHU BEITMUNHAMMU.

Hcnonb30BaTh TEOPEMbl CHHYCOB M KOCHHYCOB JUISI HAaXOKICHUS pa3IMYHBIX 3JEMEHTOB TpPEyrojbHHUKa
(«peleHue TPEyrojibHUKOBY), IPUMEHSTh UX PU PELICHUH T€OMETPUUECKHX 3a/1au.

Bnaners mnoHsTHsIMH 1peoOpa3oBaHUS TOJOOMs, COOTBETCTBEHHBIX 3JEMEHTOB IMOJOOHBIX (Uryp.
[Tonb30BaTbes CBOMCTBAMM MO0OMSI MTPOU3BOJIBHBIX (PUTYp, YMETh BBIYMCIATH AJUHBI U HaXOIUTh YIJIbl Y
no/100HbIX Quryp. [IpuMeHsATs cBoOWCTBa MOAOOMS B MPAKTHMUECKUX 3aJadyax. YMeTb MPHUBOAUTH MPUMEPHI
MOI00HBIX (PUTYP B OKPYKAIOIIEM MUDE.

ITosnp30BaTbCA TEOPpEMAMM O IPOU3BEAEHUHN OTPE3KOB XOPJ, O MIPOU3BEACHNN OTPE3KOB CEKYIIMX, O KBaJapaTe
KaCaTeIbHOU.

[Tonp30BaThbcsl BEKTOpaMM, IOHUMATh UX T€OMETPUYECKUM U (PU3HUECKUI CMBICH, TPUMEHSTh UX B PEIICHUU
reoMeTpUUYEeCKUX U (u3nueckux 3ajnad. [IpuMeHsATh CKalsipHOE NPOU3BEACHHUE BEKTOPOB U HAXOKICHUS
JUIMH U YTJIOB.

[Tonb30BaTbcsl METOAOM KOOPAMHAT Ha IUIOCKOCTH, MPUMEHSTh €ro B PEUICHHUH T'€OMETPUYECKUX U
IIPaKTUYECKUX 3a]ad.

Bnagers NOHATHSIMM TPAaBUJIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPY)KHOCTH, UIMHBI YT OKPYXHOCTU U
paZvaHHON MEpBI yIla, YMETh BBIUMCIIATH IUIOLIAb Kpyra U €ro yactei. IIpuMeHaTs nogyueHHbIe YMEHUS B
MPaKTUYECKHX 3ajjauax.

HaxoauTp ocu (MM EHTPBI) CUMMETPHH (DUTYD, TPUMEHSTD JABMKEHUS IJIOCKOCTH B IMPOCTEHININX CITydasx.
[IpyMeHsTh MONTy4YEeHHbIE 3HAHUS HAa MPAKTUKE — CTPOUTHh MaTeMaTHYeCKHe MOJENH JJIs 3aJad pealibHON
KHU3HH U TMPOBOJUTH COOTBETCTBYIOIIME BBIUYMCIEHUS C NPUMEHEHHUEM IOA00US U TPUTOHOMETPUUYECKHUX
GbyHKIUH (10JIB3YACh, T1Ie HEOOXOAMMO, KaTbKYJISITOPOM).

[IpeameTHBIE pe3yapTaThl OCBOCHHUS Kypca « BeposATHOCTh M CTATHCTHKA» B 7—9 Kilaccax XapakTEpPU3YHOTCA
CJIIEYIOIUMH YMEHUSIMU.

7 knace

YuraTh MHPOPMAIINIO, TIPEACTABICHHYIO B TaOJIHIIaX, HA TUarpaMMax; MpeICTaBIATh JaHHBIE B BUJC TaOJIHII,

CTPOUTH JUArpamMMsbl (CTOJIOUKOBBIE (CTOIOUATHIE) U KPYTOBBIE) 110 MaCCUBaM 3HAYCHUH.

OnuceiBaTh W HMHTEPIPETHPOBATh peajbHbIC YHCIOBBIC JAHHBIC, NpEACTaBICHHBIE B TaOIWIax, Ha

auarpammax, rpadukax.

Hcronp30BaTh [T ONMTUCAHUS JAHHBIX CTATUCTUYECKUE XaPAKTEPUCTHKU: CpelHee apuMETHIECKOe, MEINaHa,
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HauOOoJIbIIIee U HAMMEHBIIIEe 3HAUCHUS, pa3Max.
Nmersr mpenctaBieHHe O CIy4alHOM UW3MEHYMBOCTH Ha TMpUMepax IeH, (QU3NYEeCKUX BEJIUYUH,
AHTPOIOMETPUYECKUX JTAHHBIX; UMETh MPEACTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH.

8 kiacce

W3Biiekath ¥ mpeoOpa3oBbIBaTh HMH(OPMALHIO, MPEACTABICHHYIO B BHJE TaOJHII, JUarpamm, rpaduKos;
MIPEJICTaBIIATH TaHHBIC B BUJIE TAOJHII, TUarpamMmm, rpauKkos.

OnuceiBaTh JaHHBIC C MOMOIIBI0 CTATHCTHYCCKUX ITOKA3aTeICH: CPeJHHUX 3HAYCHHUH W MEp pPacCeUBaHUs
(pa3max, IUCHEPCHUS M CTAHAPTHOE OTKJIOHCHHE).

HaxoauTh 4acTOTBI YHCIOBBIX 3HAYECHUH M YaCTOTHI COOBITHH, B TOM YHUCIIE 1O pe3y/bTaTaM H3MEPCHHHA U
HaOJIIOIEHUH.

HaxoauTh BEpOATHOCTH CIIYYaHBIX COOBITUH B OIBITaX, 3Has BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITHIA, B TOM
YHUCJIC B OIIbITax C paBHOBO3MO)KHLIMI/I 3HeMeHTapHBIMI/I CO6BITI/ISIMI/I.

Hcnonb30Bathk rpaduyeckiue MOJCIH: JIEPEBO CIIYYaHOTO JKCIICPUMEHTA, JAMAarpaMMbl Diliepa, 4HCIOBas
npsiMasi.

OnepupoBaTh MOHATHUSMH: MHOXECTBO, IIOJAMHOXECTBO; BBIIIOJHATH OIEPAllMA HAJl MHOKECTBAMU:
0o0bEeIUHECHUE, TIEPECeUCHHE, JOMOMHCHUE; ICPEUYUCHIATh JJIEMEHTHl MHOXECTB;, IPHMEHSATh CBOWCTBA
MHOKECTB.

I/ICHOJII)3OBaTI> rpa(bnquKoe HpeI[CTaBJIeHI/Ie MHOXXECTB U CBSI3GI>'I Me>1<)1y HUMHA TJI1 OIIMCAHHUA HpOHCCCOB n
SIBJICHHIA, B TOM YHUCIIC TIPU PEIICHUH 33]1a4 U3 APYTHX y4eOHBIX MPEIMETOB U KYPCOB.

9 kJacc

W3BnekaTth ¥ mpeoOpa3oBeIBaTh WHGOPMAINIO, IPEJACTABICHHYIO B PAa3JIMYHBIX MCTOYHHMKAX B BHJE TAOJHII,
auarpamm, rpaukoB; MpeACTaBIATh JaHHBIE B BUE TAONUI, AUarpaMM, TpadrKoB.

Pemate 3amaum opraHM30BaHHBIM TNEpeOOPOM BapHAaHTOB, a TAaKXKe C HCIIOJIb30BaHUEM KOMOMHATOPHBIX
MpaBUJ U METOJIOB.

Hcnonws3oBatk onucaTenbHble XapaKTEPUCTUKU JUIsI MACCHBOB YHCIOBBIX JAHHBIX, B TOM YHCJE CpPEIHUE
3HAYEHUs U MEPBI pAaCCEUBAHUS.

HaxoauTh 4acToThl 3HAUEHUM W YACTOTHI COOBITHS, B TOM YHCIIE IOJIb3YSACh pPEe3yJbTaTaMU IPOBEIEHHBIX
MU3MEpEeHUl U HaOII0IeHU .

Haxomuth BeposSITHOCTH CiIy4allHBIX COOBITHII B M3YYEHHBIX OMNBITaX, B TOM 4YHCJIE B OIbBITaX C
PaBHOBO3MOXKHBIMHU JJIEMEHTAPHBIMH COOBITHSIMH, B CEpPUSX HCHBITAHWN 10 TEPBOrO yclexa, B CepHsX
ucneITaHui bepHymm.

NmeTts nipeacraBiieHUe O CIIyd4alHOW BEJIMYMHE U O PACIPEICIICHUN BEPOSATHOCTEMN.

WNwmets mnpesacraBieHHe O 3aKOHE OONBIIMX YHUCENI KakK O MPOSIBICHUHM 3aKOHOMEPHOCTH B CIydalHOMN
M3MEHUYUBOCTH U O POJIU 3aKOHA OOJIBIIINX YHCEN B IPUPOJIE U O0IIeCTBe.
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TEMATHYECKOE INTAHUPOBAHMUE 110 MATEMATHKE (I10 'OJAM OBYYEHUS)

MATEMATHUKA 5 kaacc (170 yacoB)

Ha3Banue pasjgeia

(TeMbI) Kypca | OcHOBHOe cojiepKaHue OcHoBHbBIE BH/bI 1eSITeIbHOCTH 00y4Yal0IIMXCSt

(4MCJI0 YacoB)

HartypaabHhble Hecstuunas cucrema | Uurarp, 3amuceiBaTh, CpaBHMBAaTh HaTypajlbHbIE

yucaa. [eiicTBusi ¢ | cuucienus. Psj HaTypanbHbIX | 4Mcia; mpeangaraTb M 0OCyXJIaThb  CIOCOOBI

HATYpPaJIbHBIMH yucen. HarypanpHbIl  psfd. | yIOPSAAOYMBAHUS YHUCEIL

YHCJIAMHA Yucno 0. HatypanbHble yncna | M300paxars KOOPAMHATHYIO MpPsIMYO, OTMEYaTb

(43 1) Ha KOOPAMHATHOW IMpPSAMOM. | YMCJIa TOYKAaMU HA KOOPAMHATHOM IPsAMOM,
CpaBHenue, OKpPYIJICHUE | HAXOAUTh KOOPAMHATHI TOYKH.

HaTypaJIbHBIX YUCEIL.

Apudmerndeckue IEHCTBUS C
HaTypaJIbHBIMU YHCIIaMU.
CBoiicTBa HyJS NPU CIOKEHUU
U YMHOXCHUHM,  CBOWCTBa

€IUHULIBI TPU YMHOXKEHHUHU.
[TepemecTurenbHOE u
COYeTaTeNbHOE CBOIICTBa

CJIOKCHUA )51 YMHOXCHUA,
pacupeaciauTCIIbHOC CBOMCTBO

YMHOKEHHUS.

Jlenutenu M KpaTHBIE 4YHCIA,
pasnoxeHue qucia Ha
MHOKUTEIH. Jenenne c
OCTaTKOM. IIpoctsie u

cocraBHble uucina. [lpuzHaku
JeIMMOoCTH Ha 2, 5, 10, 3, 9.

Crenenp ¢ HaTypaJbHBIM
ITOKA3aTEeJIEM.

Uucnossie BBIPAXKCHUS;
MOPSIAOK JIEUCTBU.

Pemrenne TeKCTOBBIX 3aja4 Ha
BCE apupmMeTHIecKue
NEUCTBHs, HA JBW)KCHHE U
MTOKYIIKH

HccnenoBaTth CBOMCTBAa HATYPAJIBbHOIO Psijia, YHUCEI
0 u 1 mpu CIIOKEHUN U YMHOKECHUH.

Hcnonp30BaTh npaBuiio OKPYIJIEHUS! HATypalbHbBIX
YHUCEl.

BemonsaTe  apudmernueckue — OEMCTBUA  C
HaTypaJbHbIMU YHUCJIAMH, BBIYHMCIATH 3HAYCHUS
YHCIIOBBIX BBIPAKEHHUH CO CKOOKaMH 1 6e3 CKOOOK.
3anucelBaTh MPOU3BEICHUE B BHJAE CTEICHHU,
YUTaTh CTENEHHU, MCIOIb30BaTh TEPMUHOJIOTHUIO
(ocHOBaHMe, TOKa3aTellb), BBIYHUCIATH 3HAUYCHUS
CTEIICHEH.

BbInonHATP NOPUKUAKY U OLIEHKY 3HA4YeHUI
YHCIIOBBIX BBIPAYKEHUH, MpejylaraTb U MPUMEHATH
NPUEMBI IPOBEPKU BHIYUCIICHUM.

Hcnonbs3oBatk npu BBIUHCIICHUSIX
NIEPEMECTUTEIIBHOE M COYETATEJIbHOE CBOWCTBA
CIIOKEHMSI M YMHOXEHUS, paclpeleIuTebHOe
CBOWCTBO  YMHOXEHMs;  (GOpPMYIHpPOBaTH U
MPUMEHTh MpaBUJa MPEOOpPa3OBaHUS UYHUCIOBBIX
BBIPKEHUI Ha OCHOBE CBOMCTB apu(METHUYECKUX
JIEUCTBUU.
HccnenoBats
BBIJIBUTaTh u
(dhopMynupoBath

YHCIIOBBIE 3aKOHOMEPHOCTH,
000CHOBBIBATh TUIIOTE3BI,
00001IeHNsT W BBIBOABI IO
pe3yJpTaTaM IIPOBEAEHHOTO UCCIIEIOBaHUS.
@opMynHMpoBaTh  ONPEACIICHUS  JCIHUTEN WU
KpaTHOT0, Ha3bIBaTh JEJIUTEIN W KPATHBIE UYUCIA;
pacmo3HaBaThb IPOCTBIE M COCTAaBHBIE UHCIA;
(dbopmMynHMpoBaTh " IIpUME-STh IIPU3HAKU
nenumoctd Ha 2, 3, 5, 9, 10; nmpuMeHATh anroputm
pa3joKEHUsT YuciIa Ha MPOCTbIE MHOXKHUTEIH;
HaxOJWUTh OCTaTKH OT JIEJI€HUS U HEMOJIHOE
YaCTHOE.
Pacrio3naBaTh HCTUHHBIE U JIOKHBIE BHICKA3bIBAHUS
O HATypaJbHBIX YHUCIIAaX, NPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI,  CTPOUTH  BBICKA3bIBAHUA U
OTpULIAHUS BBICKa3bIBaHUI 0 CBOMCTBax
HaTypaJIbHBIX YHUCEIL.
KoHcTpynpoBaTe MaTeMaTu4ecKue MpeaoKeHus ¢
ITOMOIIBIO CBA30K «HM», «HIIN», «ECIH. .., TO...».
Pemate  TeKCTOBbIE 3aJa4d  apUPMETHYECKHM
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Croco0OM, HCIIOJIB30BaTh 3aBHCHUMOCTU MEXKAY
BEJIMYMHAMHU (CKOPOCTb, BPEMs, PACCTOSHUE; LI€Ha,
KOJINYECTBO, CTOMMOCTh U JIp.): aHAJTU3UPOBATh U
OCMBICIMBATh TEKCT 3aJauu, nepedopMyIupoBaTh
yCIOBHE, M3BJEKaTb HEOOXOAMMbIE JIaHHBIE,
yCTaHaBJIMBaTh 3aBUCUMOCTH MEX]IYy BEJIUYHHAMM,
CTPOUTB JIOTUYECKYIO LIETIOUKY PACCYKICHHA.
MogenupoBaTh X0 PELIEHUs 33Ja4l C [TOMOIIBIO
PHUCYHKA, CXEMBbI, TAOJIUIIBI.

[IpuBoauth, pa3duparh, OLIEHUBATH pPA3JINYHBIC
peIIeHHs], 3aITUCH PEILICHUH TeKCTOBBIX 3a/1a4.
Kputnuecku oneHuBaTh IOJIYYEHHBIH pe3yibTar,
OCYIIECTBIISITh CAMOKOHTPOJIb, MIPOBEPSIsl OTBET HA
COOTBETCTBHUE YCIOBHIO, HAXOAUTh OLINOKH.
Pemate 3amaum ¢ momompio mepebopa  Bcex
BO3MOXHBIX BAPHAHTOB.

3HaKOMHTBCS C HCTOPUEH Pa3BUTHS apU(PMETHKU

Harnsanas Touka, npsmas, OTpe3oK, Jiyd. | Pacrio3HaBaTh Ha yepTexax, pUCyHKax, ONHUCHIBATH,
reomerpusi. Jlunum | Jlomanas. V3MepeHue JUIMHBI | UCTIONB3YS TEPMUHOJOTHIO, W HM300paxkartb C
Ha miaockoctu (12 | orpeska, METPUYECKUE | IOMOLIBI0 YEPTEXKHBIX HHCTPYMEHTOB: TOUKY,
q) €IMHULIBI M3MEPEHMs JUIMHBL. | OIPSIMYIO, OTpPE30K, JIyd, Yyroj, JIOMaHylo,
OKpy>KHOCTb U KpYT. OKPYHOCTb.
[IpakTuueckas pabota | Pacio3naBare, NPUBOIUTH TNPUMEPHI OOBEKTOB
«IlocTpoenue y30pa U3 | pealbHOr0 MHpa, HMELMX (OopMy H3yUEHHBIX
OKPYKHOCTEN». ¢buryp, OleHUBATh UX JIMHEHHBIE pa3MEPHI.
VYron. [Ipsmoi, octpslit, Tynoi | Mcrionb3oBaTh JHHEHKY M TPaHCHOPTHP Kak
u pa3BEPHYTHI YIJBl. | KHCTPYMEHTBl JJI1 THOCTPOEHUS U  HU3MEPEHHUS:
W3mepenue yrios. U3MEPATH JUIMHY OTPE3Ka, BEINYMHY YIJIa; CTPOUTH
[TpakTnueckas paboTta | OTpe30K 3aJaHHOM JJIMHBI, YyroJ, 3aJaHHOU
«ITocTpoenue yrios BEJIMYMHBI, OTKJIAAbIBaTh LUPKYJIEM pa HblE
OTPE3KH, CTPOUTH OKPY>KHOCTh 33JJaHHOT'O pajinyca.
N300paxkaTh  KOHQUIypallUu  TeOMETPHUYECKUX
¢buryp U3 OTpe3KOB, OKPYXHOCTEH, UX 4yacTell Ha
HEJIMHOBAHHOW M KieT4aTroi Oymare; mpejararb,
OMMCHIBATh M OOCYXJaTh CIOCOOBI, AJITOPUTMBI
IIOCTPOEHUS.
PacnioznaBate ¥ M300pakaTh Ha HETMHOBAHHON U
KJeTyaroil Oymare TpsSMOM, OCTpBIA, TYIOM,
Pa3BEPHYTHIN YIJIbl; CPAaBHUBATH YTJIbI.
BbruncnsaTe AMHBI OTPE3KOB, JOMaHBIX.
[lonumarbs ¥ HCMONB30BaTh MPU PEIICHUU 3a]ad
3aBUCHUMOCTH MEXAY €IUHUIAMH METPUUYECKOU
CUCTEMBbl Mep; 3HAKOMHUTHCS C HEMETPUUYECKUMU
CUCTEMAaMM Me€p; BbIpaXkaTh IJIMHY B pa3iIMYHBIX
eauHuIax usMepenus. HccienoBaTe GuUrypsl u
KOH(UTypaIyu, UCIob3ys HH(POBHIE pecypchl
OObIKHOBEHHbIE JpoOb. [IpaBunbHBIE u | MonenupoBatb B rpaduyeckoil, mperaMeTHOU
apoou HEIPaBWIbHbIE npodu. | popme, C TMOMOIIbIO KOMIIBIOTEpPAa MOHATHUS H
(48 4) OcHOBHOE CBOWCTBO JIpoOU. | CBOMCTBA, CBA3aHHBIE C OOBIKHOBEHHOW JPOObIO.

CpaBuenue npo0eit.

CroxxeHne " BBEIUHTAHHE
OOBIKHOBEHHBIX IpoOeid.
CwMemaggas TPOOB.
VYMHOXEHUE u JIeJICHUE

YuraTh U 3aMUCBHIBaTh, CPABHUBATh OOBIKHOBEHHBIE
npoOu, mpemaraTb, 0OOCHOBBIBaTh U OOCYXKIaTh
CTOCO OBl YIOPSI0UMBAHUS IPOOEH.

N3o0paxaTh OOBIKHOBEHHBIE APOOM TOYKAMHU Ha
KOOPAMHATHOU IPsIMOiA; HCII0JIb30BAaTh
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OOBIKHOBEHHBIX npo0eit;
B3aUMHO-O0OpaTHBIC IPOOH.
Pemenue TEKCTOBBIX 3ajad,
coJiepKaIIux JpoOHu.
OcHOBHBIE 33/1a4H HA IPOOH.
[Ipumenenune OyKB JJIsl 3alMCH
MaTEMaTHYECKUX BBIPAKCHUU
Y NPEJITIOKEHUN

KOOPAMHATHYIO MPSAMYIO JUIS CPAaBHEHUS IPOOEH.
dopMynupoBaTh, 3alUCBIBaTh C IOMOIIBIO OYKB
OCHOBHOE  CBOMCTBO  OOBIKHOBEHHOH  JpoOwu;
UCIIOJIb30BaTh OCHOBHOE CBOMCTBO JApoOM Juis
COKpalleHUs: JpoOell UM NpuUBEIEHUs Jpodu K
HOBOMY 3HaMEHATEIIIo.

[IpencraBnsaTe cMemaHHylo ApoOb B BUJE
HENpaBWIBHOW U BBIAEIATH LENYI0 YacTh YUCIIA U3
HENpPaBUIBHOM Jpo0u.

Bemonuate  apudmermyeckue — aeictBus ¢
OOBIKHOBEHHBIMH JIpOOSIMU; TPUMEHSTH CBOICTBa
apu(pMeTHYecCKuX NEHCTBUN Ui palMOHAIU3aLUU
BBIYUCIICHUM.

BbIMONHATE NPUKUAKY M OLIGHKY pe3yibTara
BBIUMCIICHUH; TpeIiaraTh W MPUMEHATh NPUEMBI
IPOBEPKU BBIYUCICHHH.

[IpoBoauTh  HcCcleAOBaHUS  CBOWCTB  Jipo0eid,
ONUpasCh Ha YHUCIOBbIE SKCIEPUMEHTHI (B TOM
YHUCJIE C TOMOIIBIO KOMITBIOTEPA).

Pacrnio3HaBaTh UCTUHHBIE U JIO)KHBIE BHICKA3bIBAHUS
0 Ipo0sX, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI,
CTPOUTH BbICKa3bIBaHUS u OTPHILIAHUSA
BBICKA3bIBaHUM.

Pemate TekcTOBBIE 33/1a4M, coAepKalie JPOOHbIE
JIAHHBIC, W 33/1a4i Ha HaXOXKJCHUE YacTH LIEJO0Tr0 U
LIEJIOr0 [0 €ro YacTH; BBIABIATH MX CXOJCTBA U
paznuyusl.

MogenupoBaTh X0 PELIeHUs 33Ja4H C MMOMOIIBIO
PHUCYHKA, CXEMBbI, TaOJIHIIBI.

[IpuBoauTh, pa3duparh, OLEHUBATH pa3TUYHBIC
peIeHHsI, 3aITUCH PEIIEHUI TeKCTOBBIX 3a/1a4.
Kputnueckn oneHuBaTh MOJTYYEHHBIH pe3yJbTar,
OCYIIECTBIISITh CAMOKOHTPOJIb, TPOBEPSIsl OTBET HA
COOTBETCTBHUE YCIOBHIO, HAXOAUTh OIINOKH.
3HaKOMHTHCS C HCTOPUEH Pa3BUTHS apU(DMETHKH

Harasanan
reoMeTpus.
MHOroyroJibHuKu
(10 9)

MHOroyroiasHuKH.
YeTbIpEXYroJIbHUK,
MIPSIMOYTOJIBHUK, KBaAparT.
[IpakTnueckas pabota
«IToctpoenue
MIPSIMOYTOJIBHMKA C 33JJaHHBIMU
CTOPOHAMHU Ha HEJIMHOBAaHHOMU
Oymare».

TpeyronpHuK.

[Tnomanp " NIEPUMETP
MPSIMOYTOJIbHUKA u
MHOT'OYTI'OJIbHUKOB,
COCTABJICHHBIX u3
MPSIMOYTOJIBHUKOB,  €IUHUIIBI
U3MEPEHUS TIJTOIAIH.

HepI/IMCTp MHOT'OYT'OJIbHUKA

OnuceiBath, HCIIONb3Ys TEPMUHOJIOTHIO,
n300pakaTh c IIOMOILIBIO YEPTEKHBIX
WHCTPYMEHTOB M OT pPYKH, MOJEIUPOBATH W3

Oymaru MHOTOYT'OJIbHHUKH.

[IpuBonuTh mpUMepbl OOBEKTOB pPEANbHOIO MHUpA,
HMMEIOLINX bopmy MHOT'OYT'OJIbHUKA,
MPSIMOYTOJIbHUKA, KBaJpara,  TpPEYrojbHHKA,
OLICHMBATh HX JIMHEIHbIE pa3Mepbl. BurumcisaTs:
MEepUMETp  TPEYrojbHUKA,  MPSIMOYTOJIbHHKA,
MHOTOYI'OJIbHUKA;  IUIOIIAJb  HPSIMOYTOJIbHHKA,
KBaJpara.

N300paxkaTh OCTPOYTOJIbHBIE, MPSIMOYTOJIbHBIE WU
TYNOYTOJIbHBIE TPEYTOJIbHUKH.

CrtpouTh Ha HEIMHOBAHHOW M KJeTyaToil Oymare
KBaJIpaT U NPSIMOYTOJbHUK C 33JaHHBIMU JUTHHAMHU
ctopoH. MccnenoBarh cBOWCTBA IPSIMOYTOJIBHHKA,
KBaJgpara MyTEM OHKCIEpPUMEHTa, HaOIIoleHus,
U3MEpPEHUs, MOJEINPOBAaHNsI; CPABHUBAThH CBOICTBA
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KBaJipaTa U NpAMOYTroJIbHUKA.

KoncTpynpoBaTh MaTeMaTHYECKUE MPEIIOKEHHUS C
MOMOIIBI0  CBSI30K  «HEKOTOPBI»,  (JTFOO0I».
Pacno3HaBaTh HCTHHHBIC U JIOJKHBIC BBICKA3bIBAHUS
O MHOIOYIOJIbHUKaX, MPUBOAUTh MPUMEPHl U
KOHTPIPUMEPBHI.

HccnenoBate 3aBUCUMOCTD IUIOLIAAM KBajpaTra OT
JUTU-BI €70 CTOPOHBI.

Hcnonb30Barh CBOMCTBA KBAAPaTHOM CETKU JJIA
nocTpoeHus puryp; pazouBaTh IPSIMOYTOJLHUK HA
KBaJIpaThl, TPEYrOJbHUKH; COCTABIATH (PUTYpHI U3
KBaJpaTOB W MPSIMOYrOJIbHUKOB W HAaXOIUTh HX
1011, Pa30uBaTh (PUTYpHI HA TMPIMOYTOILHUKH
Y KBaJIpaThl U1 HAXOJIUTh UX IIOLIA/b.

Bripaxkare BeIMYMHY IUIOIIAAM B  Pa3JIAYHBIX
€IMHUIIAX U3MEPEHUS METPUYECKOU CHUCTEMBI MEp,
MIOHUMAaTh W HCIOJb30BaTh 3aBUCUMOCTH MEXIY
METPHUUYECKUMHU €IMHUIIAMH U3MEPEHUS TIOIIAIH.
3HaAKOMUTBHCA C MPUMEpPaMU IPUMEHEHUS TUIOIIAAN
U [epuMeTpa B IPAKTUYECKUX CUTyalusx. Pemars
3aa4M U3 PpEAJIbHOM JKHM3HM, IpejjaraTtb |
00CYyXKJ1aTh pa3IUYHbIE CIIOCOOBI pEHICHUs 3a/1a4

JecsiTHYHBIE APOOH
(38 u)

Jlecsatuunas 3amuch ApoOeit.

CpaBHeHue JIECATHYHBIX
IpoOei.

JleficTBUS € OECATUYHBIMU
IpoOsIMHU. Oxpyrienue

JECSITUHUHBIX APOOEH.

Pemenne TeKCTOBBIX 3ajad,
coJiepKaImnx IpooH.
OcHoBHBIE 3371a4H Ha IpoOU

[IpencraBnsaTe  JecATHYHYIO JpoOb B BUJE
OOBIKHOBEHHOM, YNTaTh U 3aIIMChIBaTh, CPABHUBATH
JeCATUYHbIE APOOH, Ipeiarath, 000CHOBBIBATh U
o0CyX/1aTh CHoco0bl YIIOPSIIOYUBAHMS
JECSITUUHBIX APOOEH.

N300paxxaTh pgecATHYHBIE JpoOM TOYKAaMH Ha
KOOPJAMHATHOW IIPSIMOM.

BeiaBiATe  CXOACTBA M pa3NMuMs  IIPaBUII
apuMETUYECKUX JEHUCTBUM C HATypaJIbHBIMU
YHUCIaMU U IECITUYHBIMU IPOOSIMH, OOBSICHATH HX.
Bommonuate  apudmernyeckue — JEHCTBUS  C
JECATUYHBIMU JPOOSIMH; BBINOJIHATh MPHUKUIKY U
OLICHKY pe3yJIbTaTa BEIYMCIICHHI.

[IpuMeHsATH CBOMCTBAa apHU(PMETUUECKUX JEHCTBHUM
JUTSl pallMOHAIN3AIMY BBIYUCIICHU.

[IpuMeHATh TIPaBUIO OKPYIVIEHHS JECATUYHBIX

npobeit.  IIpoBoauTh  HCCNEIOBaHUST  CBOWMCTB
JNECSITHYHBIX Jpo0eil, Oomupasch Ha YHUCIOBBIC
JKCIIEPUMEHTHl (B TOM 4HCIE C TOMOIIBIO

KOMIIbIOTEpA), BBIABUTaTh TMIOTE3bl U MPUBOIUTH
uX 00OCHOBaHMS.

Pacno3HaBaTh HCTHHHEBIE U JIOJKHBIE BBICKA3LIBAHHS
0 poOsiX, TPUBOAUTH MPUMEPHI U KOHTPIPHUMEPHI,
CTPOUTH BBICKA3bIBaHUSA Hu OTPULIAHUS
BBICKa3bIBaHHUIA.

Pemath TekcTOBBIE 3a/1auH, copepKaiiue ApoOHbIE
JaHHEBIE, ¥ Ha HAXOXKJIECHHUE YacTH I€JIOr0 U IIEJIOro
10 €r0 YaCTH; BBISIBJISTh UX CXOJACTBA U PA3IUUHA.
MopenupoBaTh XOJ pelieHUsT 3aJa4il ¢ MTOMOIIBIO
pUCYHKa, CXEMBI, TaOJIHIIEL. [IpuBOoUTS,
pa3bupath, OIIEHWBATh pPA3JIUYHBIC PEIICHUS,
3alUCH PEIICHUN TEKCT BBIX 3a]1a4.
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OnepupoBarh IpOOHBIMH YHCIAMH B PEATbHBIX
YKU3HEHHBIX CUTYALHSIX.

Kputnuecku oneHuBaTh MOMYYEHHBINM pe3yJbTarT,
OCYLIECTBJISATh CAMOKOHTPOJIb, IPOBEPsIsE OTBET Ha
COOTBETCTBHUE YCIOBHIO, HAXOAUTh OIIMOKH.
3HAKOMUTBHCS C UCTOPHEH pa3BUTHS apUPMETUKI

Harassipnas
reomerpus. Tesa u
¢urypsi B

npocrpancrse (9 4)

MHoOrorpaHHuKH.
N3o6paxkenue
MHOTOTPaHHHUKOB. Monenu
MPOCTPAHCTBEHHBIX TEI.
[IpsimoyronbHbIN
napaiesienumne], KyO.
Pa3BépTkH KyOa u
napaJiesienunea.
[IpakTuueckas
«Pa3BépTka KyOa».
O0BéM Kyba, MPAMOYTOJIBLHOTO
napaJiesienumnea

paborta

PacrioznaBate Ha  ueprexax, pHCYHKax, B
OKpYyKarolem MHpPE IIPSIMOYTOJIBHBIN
napajulIeIeuIen, KyO, MHOT'OTPaHHUKH,

OIHMCHIBATh, UCTIONB3YsI TEPMUHOJIOTHIO, OIICHUBATH
JMHEHHbIE pa3Mephl.

[IpuBOIUTE TIpUMEPHI OOBEKTOB PEATBHOTO MHUPA,
UMEIOIINX bopmy MHOTOTpaHHUKA,
MPSAMOYTOJIBHOTO TIapaJuieNienuneia, Kyoa.
N3o0paxaTs KyO Ha KJIeTuaToi Oymare.
HccnenoBath cBoiicTBA Ky0a, MNPSMOYTOJIBHOTO
napasuiefienurnea, MHOTOTPAaHHUKOB, HCIIOJIb3Ys
MOJIENH.

Pacno3naBate m m300paxkatb pa3BEPTKU Kyba u
napajuienenunena.  MogenupoBatb  Ky0 U
napajjienenumnen U3 Oymarm M TPOYHX
MaTepuanoB, OOBSACHATH CIIOCO0 MOIECTHUPOBAHUSI.
HaxomuTe uW3MepeHHs, BBIYHCIATH  ILIOMIAIb
MOBEPXHOCTH; O0BEM KyOa, MPSIMOYTOJIBHOTO
napajuleJienunesa;  HMcciaeloBaTh  3aBUCUMOCTH
o0Béma Kyba OT AJMHBI ero pedpa, BBABUTaTh U
000CHOBBIBaTh TUIIOTE3Y.

HabGmronate u NOpOBOAUTH aHAJIOTHH  MEXITY
MOHATHSIMH  TUIOIAAN W 00BbEéMa, TepuMeTpa H
IUTOIIA/IA TOBEPXHOCTU. Pacmo3HaBaTh HCTUHHBIE U
JIOKHBIC  BBICKA3bIBAaHUS O MHOTOTPaHHUKAX,
OPUBOJIUTH TPUMEPHl U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAaHUS Y OTPHUIIAHUS BHICKA3bIBAHUH.
Pemare 3a1aun u3 peanpbHON )KU3HU

IHoBTOpEHME "
0000menue (10 1)

IToBTOpEeHHE OCHOBHBIX
MOHATUN U METONOB Kypca 5
KJjacca, 00001enne 3HaHui

BbruncnsaTe 3HaUEHUS BBIPAXKECHUM, COAEPIKAIUX
HaTypaJIbHbIE 4YHCIIa, OOBIKHOBEHHbIE u
JeCSITUUHbIE ApOOU, BBIMOJHATH MpeoOpa3oBaHMs
qucell.

Br16upath crioco6 cpaBHEHHS YKCENl, BBIUUCICHHH,
MPUMEHATh CBOMCTBAa apu(pMETUUYECKHX JEHCTBUI
JUISL paliiOHaIN3ai BHIYUCICHUH.

OcyliecTBIITh ~ CAMOKOHTPOJIb ~ BBIMOJHSAEMbIX
JEUCTBUI 51 CaMOITPOBEPKY pe3ynbpTara
BBIYMCIICHUH.

Pemrate 3amaum W3 peanbHON KHU3HH, TPUMEHSTH
MaTeMaTHYeCKue 3HAHMA Ul pelleHHs 3agad U3
JIPYTUX y4EOHBIX MMPEIMETOB.

Pemare 3aaun pasHbIMH CrIocOOaMM, CPaBHHUBATH
CIOCOObI pelieHus 3aJauu, BBIOMpATH
paIMoOHaIBHBIN CIIOCO0
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MATEMATHKA 6 xnacc (170 4)

HasBanue
(Tembl)
Kypca (41cj10 4acoB)

pa3neJa

OcHOBHOe coep:kaHne

OcHOBHbBIE BU/JBI 1€ATCIBHOCTH Oﬁy‘lalOHII/IXCH

HatypajibHble Yncaa
(30 u)

Apudmernueckue IeHCTBHS C
MHOTO3HAYHBIMH HATYypaJIbHBIMU
qrciiaM. YncioBeIe
BBIPAXKEHUS, TOPSIIOK JCHCTBUH,
HCII0JIL30BAHUE CKOOOK.
OKpyrieHue HaTypalibHbIX
YHCEIL.

JlenuTenu u KpaTHBIE YKUCIIa;
HauOOJIBIIINKN OOIIMI IEUTEIb U
HaWMEHbIIIee 0011Iee KpaTHOE.
Pa3noxeHne yucna Ha pocTuIe
MHOXHUTENH. [[enMMocTh CyMMBI
u nipousBeneHus. Jlenenue ¢
OCTaTKOM.

[Pemenne TEKCTOBBIX 3a1a4

BoImonHATh apudMeTHUecKre IeHCTBUS C
MHOTO3HAYHBIMU HaTYPAJIbHBIMU YUCIIAMHU, HAXOJUTh
BHAYCHUS YHCIIOBBIX BRIPAKEHHI cO CKoOKamu U 6e3
CKOOOK; BBIYMCIIATH 3HAYEHUS BBIPAXKEHUI],
COJIepKalINX CTENEHU. BBINOIHATD NPUKUAKY U
OLICHKY 3HaY€HHUI YNCIIOBBIX BBIPDAKEHUH, IPUMEHSATH
IIPUEMBI IPOBEPKHU pe3ynbTaTa. Mcnonb3oBaTs npu
BBIUMCIICHUSX IEPEMECTUTENBHOE U COYETATEIBHOE
CBOMCTBA CJIOKECHMS U YMHOXKECHUS,
pacrpeneIuTeNbHOE CBOMCTBO YMHOKECHHUS
OTHOCHUTEJIBHO CJI0XKEHHsI, CBOHCTBA apu(hMETHIECKUX
IMerCTBUIA.

VccnenoBars YACIOBBIE 3aKOHOMEPHOCTH, ITPOBOJIUTH
YMCJIOBBIE SKCIIEPUMEHTBHI, BBIABUTATh U
000CHOBBIBATh TUIIOTE3HI.

DOopMyIMpOBaTh ONPENEICHUS AEIUTEIN U KPATHOTO,
HauOO0JIbIIEro OOLIETO AETUTENS U HAUMEHbIIETO
00I11er0 KPpaTHOr0, IPOCTOTO U COCTABHOT'O YUCEIT;
MCII0JIb30BATh ATH MOHATHSI IIPU PELICHUU 3a]1a4.
[TprMeHSTH adroOpUTMbI BBIYUCIIEHUS HAUOOIIBILIErO
0OLIEero eIUTeNs U HAaUMEHbIIEro 00IIero KpaTHoro
NIBYX YHCEJI, AITOPUTM Pa3JI0kKEHHUS YNCiIa Ha
[POCTHIE MHOKUTEH.

VccnenoBath ycloBUs JEIUMOCTH Ha 4 1 6.
WccnenoBath, 00Cyk1aTh, GOpMyIUpoBaTh U
00OCHOBBIBATh BBIBOJI O YETHOCTU CYMMBI,
MPOU3BENCHUS: JBYX YETHBIX YHCEJ, IBYX HEUETHBIX
4UCIIE, YETHOTO U HEYETHOIO YUCET.

HccnenoBars CBOKMCTBA AETUMOCTH CYMMBI U
[IPOU3BEICHUS YUCEL.

[ TpyBOIUTE MPUMEPHI YHUCEN C 3aJaHHBIMU
CBOICTBaMM, Paclio3HaBaTh BEPHbIE U HEBEPHBIE
[YTBEP>KJIEHHS O CBOMCTBAX YHUCEJI, OIIPOBEPraTh
HEBEPHbIE YTBEP)KJIEHUS C IIOMOILBIO
KOHTPIIPUMEPOB.

KoHCTpyrpoBaTh MaTEMAaTUUYECKUE TIPEIIOKEHUSI C
MTOMOILBIO CBSA30K «», KHIIN», «ECHH. .., TO...».
PemaTe TEKCTOBBIE 3a1aUy, BKIKOYAIOIINAE NOHSITHS
IMETMMOCTH, apUPMETHUECKUM CITOCOOOM,
MCIIO0JIb30BaTh Mepedop BCeX BO3MOMKHBIX BAPHAHTOB.
MonenupoBaTh X0 PEMICHHS 3aJa4H C [IOMOLIbIO
PUCYHKA, CXEMBbI, TaOIHIIBI.

[TpuBOIUTH, pa30upaTh, OLIEHUBATH PA3IUYHBIE
[pEILIEHNs, 3allUCU PELIEHUI TEKCTOBBIX 3aJa4
Kputrnueckn OLeHUBaTh MOJYyYEHHBIN PE3yJIbTaT,
HaXO/UTh OMIMOKH, OCYIIECTBIATH CAMOKOHTPOJIb,
ITPOBEPSIsl OTBET HA COOTBETCTBHUE YCIOBUIO

Harasanas
reoMeTpus.

[IeprieHqUKYIsApHBIE
npsimble. ]l lapamiensHbie npsMble.

Pacnio3HaBath Ha yepTekax, pUCYHKAX CIydau
B3aMMHOTO PACHOJIOKEHHS IBYX MPSIMBIX.
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IIpsimbie HaPaccrosiHue MexIy OByMs M300paxaTh ¢ MOMOLIbIO YEPTEKHBIX HHCTPYMEHTOB
MJI0CKOCTH TOYKaMH, OT TOYKH JIO IPSIMOM, [Ha HETMHOBAHHOM M KJIeT4aToi Oymare JBe
(7 9) [UTMHA YT Ha KBAJAPAaTHOU MEepECEKAOIINECS MPAMBIE, IBE NapAJIJICIbHbIC
CETKE. [IPSAMBIE, CTPOUTH IPSIMYIO, IIEPIICHIUKYIIPHYIO
[ IprMepbl IPSAMBIX B ITaHHOM.
[IPOCTPAHCTBE [ IpuBOAUTE IPUMEPHI NAPALIEIBHOCTH U
MEePHIEHANKYIISIPHOCTH IPSIMBIX B IPOCTPAHCTBE.
IPacio3HaBaTh B MHOIOYTI'OJIBHUKAX
MEepHIEHAUKYIISIPHBIE U TapAJIJIEIbHBIE CTOPOHBI.
M300paxaTb MHOTOYTOJIBHUKH C MapalijieIbHbIMHU,
MEPIEHAUKYJIIPHBIMU CTOPOHAMU.
Haxonuth paccTosiHue MeXAy ABYMSI TOUKaMH, OT
TOYKH 110 NIPSIMOM, JUIMHY IIyTHU HAa KBAJAPATHOU CETKE,
B TOM YHCJI€ UCTIOJIB3YS IIU(POBBIE PECYPCHI
/Ipoou (32 1) OOBIKHOBEHHAs1 AP0oOb, OCHOBHOE|(CpaBHUBATH U YIOPSAJ0YMBATH APOOU, BEIOUPATD

CBOMCTBO JpOOH, COKpaIlleHNE
npo6eii. CpaBHEHUE U
YIIOPSI0OYMBAHHUE APOOEH.
JlecsiTuunbie qpodu U
METpUYECKasi CHCTeMa Mep.
ApudmeTnieckue IeHCTBUS C
OOBIKHOBEHHBIMH U
MECATUYHBIMH TPOOSMHU.
OtHomenue. Jlenenne B JaHHOM
oTHOIIeHnH. MaciiTta0,
MPOTTOPIIHSL.

[ToHsiTHe MpoLIEeHTA.
Brrunciienue mpoueHTa ot
BEJTMUMHBI U BETUYHHBI 110 €€
MPOIICHTY.

Perienrie TEKCTOBBIX 3a/ad,
coJIepXkKaIux Ipodu u
MPOIIECHTHI.

[TpakTrueckas pabora
«OTHOIIEHNE JJIUHBI
OKPYKHOCTH K €€ TuaMeTpy»

crioco0 cpaBHEHUS IPoOeH.

[TpencraBisaTh JecaTUUHbIE JpoOU B BUE
OOBIKHOBEHHBIX JIpOOEH 1 OOBIKHOBEHHBIC B BUJIE
NECATUYHBIX, UCII0JIb30BaTh SKBUBAJICHTHBIE
[peJICTaBICHUS IPOOHBIX YUCEI IPU UX CPAaBHEHUH,
[PU BBIYUCICHUSIX.

Vcrionp30BaTh AECATHYHBIC IPOOH MPH
npeoOpa30BaHUU BEJIMYMH B METPUUYECKOH cUCTEME
Mep.

BoImonHaTe apupmMeTHuecKue qecTBus ¢
OOBIKHOBEHHBIMH U JAECATUIHBIMU APOOSMH.
BbraucnaTe 3Ha4eHUs BBIPAKEHHM, COIepIKALIIX
O0OBIKHOBEHHBIE H JIECATUIHBIC APOOH, BBITIOTHSITh
npeoOpa3oBaHus 1poOeid, BRIOMpaTh Cr1ocoo,
MPUMEHSITh CBOMCTBA apu(PMETUUECKUX NEHCTBUH JIs
palOHAIN3aIMH BEIYUCIICHHH.

CoCTaBIATh OTHOIICHUS M TPOTIOPIIMU, HAXOUTh
OTHOILIEHHE BEIMYHH, AETUTh BEIUYUHY B JAHHOM
oTHOIIEHNH. HaxoIuTh SKCIEpUMEHTATBHBIM ITyTEM
OTHOILIEHHE JJIMHBI OKPY>KHOCTH K €€ 1UaMeTpy.
MHTepnpeTrpoBaTh MacITad Kak OTHOILLICHHUE
BEJIMYMH, HAXOAUTh MacIITad IiaHa, KapThl U
BBIUUCIISATh PACCTOSIHUSL, UCTIONB3Ys MaclITao.
OOBSICHSTD, YTO TAKOE MPOLIEHT, YIOTPEOIATh
00OpOTHI PEUH CO CIOBOM «IPOLIEHT». BhipakaTh
MPOLIEHTHI B APOOSIX U IpOOH B MPOIIEHTAX,
OTHOILIEHHE JBYX BEJIMYUH B ITPOLEHTAX.
BbIYucnsTe IPOLEHT OT YKCiIa U YUCIIO 110 €ro
nporeHty. OKpyriasTh IpoOU U MPOLEHTHI, HAXOAUTh
MPUOIKEHUS YK CET.

Perrate 3agaum Ha 4acTH, IPOLEHTHI, IPOIOPLIUH, HA
Hax0X/IeHre ApoOu (IIPOIEHTa) OT BEIUYUHBI U
BEJIMYHMHBI 110 €€ ApoOH (IIPOIIEHTY), 1podu
(mpo1ieHTa), KOTOPbII COCTaBIISIET OJIHA BEIMYNHA OT
npyroii. [lpuBonuTh, pazdbupars, OLlEeHUBATh
[pa3IMyYHble PEIIeHNUs, 3aITUCH PEIIEHUH TEKCTOBBIX
Bazad.

M3Bnexars nHPOpMAIIUIO U3 TAOJIUII U TUATPAMM,
MHTEPIPETHPOBATH TAOIUYHBIC TAHHBIEC, OTPEIEITh
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HanOoJIbIIIee 1 HAUMEHBIIIEE U3 MPECTABICHHBIX
IMaHHBIX

Harasanas
reoMeTpus.
Cummertpus (6 4)

OceBasi CUMMETpHUSI.
[lenTpanbHas cHMMETpHS.
[locTpoeHHEe CHUMMETPUYHBIX
puryp.

[TpakTuyeckas padora «OceBas
CUMMETPHUS.

CuMMeTpHs B IPOCTPAHCTBE

Pacnio3naBath Ha YepTekax U H300PAKECHHUSX,
M300paxaTb OT PyKH, CTPOUTH C TOMOIIbIO
MHCTPYMEHTOB GUTYpY (OTPE30K, JOMaHYIO,
TPEYTroJIbHUK, IPAMOYTOJIbHUK, OKPYKHOCTH),
CHUMMETPUYHYIO JAHHOW OTHOCHUTENILHO MPSIMOM,
TOYKHU.

HaxoauTh npuMepbl CAMMETPUU B OKPYKAOILIEM
mupe. MonenupoBaTs u3 Oymaru ABe QUryphl,
CUMMETPUYHBIE OTHOCUTENILHO MPSAMOIi;
KOHCTPYHPOBATh T€OMETPUUYECKUE KOH(PUTYpaLIUH,
MCII0JIb3YS] CBOMCTBO CUMMETPHUH, B TOM YHCIIE C
MOMOIIBIO ITU(POBBIX PECYPCOB.

VccnenoBaTh CBOMCTBA U3YUYEHHBIX (UTYD,
CBSI3aHHBIE C CHMMETPHUEH, UCIIOIb3YS IKCIIEPUMEHT,
Ha0JII0/IeHUE, MOJIETTUPOBAHHE.

(OG0CHOBBIBATH, OMPOBEPTaTh C IOMOIIBIO
KOHTPIIPUMEPOB YTBEPHKJACHHUS O CHMMETPUU (pUryp

BripakeHus
oyxkBamu (6 )

(o)

[TpumMeHeHne OyKB 7S 3alKCH
MaTEMaTUYECKUX BBIPAXKECHUM U
[pe1IOKEHUN. byKkBeHHbIE
BBIPAKECHUS U UHACIIOBBIE
[OJCTAHOBKHU.

byKBEHHBIE paBEHCTBA,
HAaXO0KICHUE HEU3BECTHOIO
KOMIIOHEHTA. DOpMYyIIbI

Vcnionb30BaTh OYKBBI AJ1s1 0003HAYESHHSI YUCE, TIPU
BalMCU MAaTEMATUYECKUX YTBEPKICHUM, COCTABIIATh
OYKBEHHBIE BBIPQKECHHUS 10 YCIOBHUIO 33/1a4H.
HccienoBaTh HECIIOKHEIE YHCIIOBEIE
BaKOHOMEPHOCTH, UCIIOJIb30BaTh OYKBBI I UX
BamucH.

BoraucnsaTe 4ncIoBoe 3HaYeHHEe OYKBEHHOTO
BBIPKECHUS TIPU 3aJaHHBIX 3HAUYECHUIX OYKB.
3anuchBaTh GOPMYIIBL: IEPUMETPA U TIIOIIATN
MPSIMOYTOJIbHUKA, KBaIpaTa; JJIMHBI OKPY>KHOCTH,
MJIOIA U KPYTa; BBIOIHATH BBIYUCIEHUS 110 3TUM
dbopmynam.

CocTaBisaTh POpMYIIBI, BEIPAXKAIOIINE 3aBUCUMOCTH
MEXy BEIMYNHAMU: CKOPOCTh, BPEMSI, paCCTOSHUE;
[I€Ha, KOJIMYECTBO, CTOMMOCTb; IPOU3BOAUTEIBHOCTD,
BpeMsi, 00bEM pabOTHI; BBITIOJIHSITH BEIYUCIICHUS 110
HATUM (OpMYyTIaM.

Haxonuts HEU3BECTHLIA KOMIIOHEHT
apu(METHUECKOTO ACHCTBUS

Harasanas
reoMeTpus.
Durypbl

Ha I10cKOCTH (14 u)

YeThIpEXYroabHUK, TPUMEPHI
YETBIPEXYTOJIbHUKOB.

[ IpssMOYTOJIBHUK, KBaIpAaT:
CBOMCTBA CTOPOH, YIJIOB,
TaroHanei.

M3mepenue yriios. Bunbl
TPEYrOJIbHUKOB.

[IepuMeTp MHOTOYrOJIbHUKA.
[Tnomans puryper. Dopmyiibr

M300paxaTh Ha HEJTMHOBAHHOM U KJleT4aToil Oymare
C MCITOJIb30BAaHUEM YEPTEKHBIX HHCTPYMEHTOB
HMEeTHIPEXYTOILHUKH C 3aJaHHBIMH CBOMCTBAMHU: C
napajsiebHbIMU, TEPIEHINKYISIPHBIMU, pABHBIMU
CTOpPOHAMH, IPSIMBIMHU yTJIaMH | JIp.,
paBHOOEIpEeHHBIN TpeyroabHUK. [Ipeqnarate u
00CYyX1aTh CIIOCOOBI, aJITOPUTMBI IIOCTPOCHHS.
VccnenoBaTh, UCIONB3Ysl AKCIIEPUMEHT,
Ha0JI0/IeHNe, MOJIIMPOBaHKE, CBOWCTBA
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nepuMeTpa U Iiouaau
MPSIMOYTOJILHUKA.
[TpubmxéHHOE N3MepeHne
rutonany Guryp.
[TpakTrueckas pabota
«IInomwanp kpyra»

MpsIMOYTOJIbHHKA, KBaJipaTa, pa30uBaTh Ha
TpeyroabHUKU. OGOCHOBBIBATh, OTIPOBEPTaTh C
MOMOILBI0 KOHTPIIPUMEPOB YTBEPKIECHHUS O
[PSIMOYTOJIBHUKE, KBaIpaTe, paclio3HaBaTh BEPHBIE U
HEBEPHBIE YTBEPKIACHUS.

M3MepsATh U CTPOUTD € TIOMOILBIO TPAHCIIOPTHPA
YTJIbI, B TOM YUCJIE B MHOTOYT'OJIBHUKE, CDABHUBATH
YTJIbI; paclio3HaBaTh OCTPBIE, IPSIMbIE, TYIBIE,
pa3BEépHYTHIEC yIibl. Pacno3HaBaTh, H300paXkaTh
OCTPOYTOJIbHBIN, TPAMOYTOJbHBIN, TYIOYTOJIbHbIN,
paBHOOEIPEHHBIN, PABHOCTOPOHHUI TPEYTOJIbHUKH.
BbIuucisTh IEPUMETP MHOIOYTOJIbHUKA, IIOIA/1b
MHOT'OYTOJIbHUKA pa30MeHNEM Ha TPSMOYTOJIbHUKH,
Ha paBHbIE QUTYPHI, UCIIOJIB30BATh METPUUECKUE
€IMHULIBI U3MEPEHUS JUIMHBI U TUIOLIA IH.
Vcnonb30BaTh NpUOIMKEHHOE U3MEPEHUE IITUH U
TUIOIaAeH Ha KJIeT9aTol Oymare, MpuOImKEHHOE
M3MEPEHHE ITIMHBI OKPYKHOCTH, ILJIOIIAIN Kpyra

IMonoxutenabubie  ullensie yucna. Moaynp uucna, [IpuBoAUTH NpUMEPHI UCIIOJIB30BaHUS B PEAIbHOU
OTpUlATEIbHbIE reoMeTprUYecKasi MHTEPIPETAlUs PKU3HU MTOJOKUTENBHBIX U OTPULATEIIBHBIX YHCEIL.
qucaa Moayis. HuciaoBbie M300paxath 11eIble YHCia, MOJI0KUTEIbHbIE U
(40 u) MPOMEKYTKH. OTPULATEIbHBIC YMCIIA TOYKAMHU Ha YUCIOBOM
[lonoxuTenbHbIE U MPsIMOH, UCIIOJIb30BaTh YUCIOBYIO IPSIMYIO JJIS
OTPULATEIbHBIC YUCTIA. CpPaBHEHUs YUCEl.
CpaBHEHHE MOJOXKUTENbHBIX U [[[pUMEHATH NpaBuia CpaBHEHUS, YIIOPSA0UYMBATD
OTPULATEIbHBIX YUCEN. L[EJIbI€ YUCIIA; HAXOJUTh MOJYJIb YHCTIA.
Apudmerndeckue neiicteus ¢ |[@opMyIupOBaThH MPaBHIIa BEIUUCICHUS C
MOJIOKUTEIBHBIMU U MOJIOKUTETHHBIMHU M OTPHUIIATEIILHBIMUA YUCIIaAMH,
OTPULIATEIILHBIMU YHCIIAMH. HaXOJIUTh 3HAYEHUS YHCIIOBBIX BBIPAXKEHUH,
Pemenne TEKCTOBBIX 3a/1a4 COAEpKaIINX JICHUCTBUS C OJOKUTEIBHBIMU U
OTPULIATEIILHBIMU YHCIIAMH.
[IpruMeHsATh CBOMCTBA CIIOKEHHS U YMHOKEHUS JIJIS
npeoOpa3oBaHus CyMM U MTPOU3BEACHUN
IIpencraBienue [IpssMoyronbHas cucTeMa OOBSICHITH U WIUTIOCTPUPOBATH MOHATHE
MAHHBIX KOOPAMHAT HA IUIOCKOCTH. MPSIMOYTOJIBHOW CHCTEMBI KOOPJMHAT Ha IJIOCKOCTH,
(6 1) KoopauHatsl TOUkH Ha MCIIOJIb30BaTh TEPMUHOJIOTHIO; CTPOUTH Ha
MJIOCKOCTH, a0cIucca u KOOPJMHATHOM TIIOCKOCTU TOYKH U (DUTYPBI TIO
OpJMHATA. BaJaHHBIM KOOpJIMHATAM, HAaXOJAUTh KOOPANHATHI
Cronbyarbie U KpyroBbIe TOYEK.
TarpaMMBbl. UuTaTh CTOMOYATHIE M KPYTOBBIC TUArPAMMBI,
[TpakTideckas pabota WHTEPIPETHPOBATH IaHHBIC; CTPOUTH CTOJIOUYATHIC
«IlocTpoenune nuarpammy. MarpaMMmBbl.
Pemenue TeKCTOBBIX 3a/1a4, Vcnons30BaTh HHGOPMAITUIO, TIPECTABICHHYIO B
COJIepXKaIINX JTaHHBIE, Ta0nuIax, Ha JuarpaMMax sl pelieHus TEKCTOBBIX
MpE/ICTABICHHBIE B TAONMHIIAX U 337a4 U 33714 U3 PEAIbHOM KU3HH
Ha arpaMmax
IloBTOpEHME, [loBTOpEeHNE OCHOBHBIX MOHATUM [BEIYUCIIATH 3HAYEHUS BBIPAKEHHM, COAEpKALIUX
00001meHne, 1 METOJIOB KypCOB 5 U 6 KJIACCOB, HATypaJIbHBIE, IIENbIE, MOJOKUTEIbHBIE U
CHCTEeMAaTH3ALMS 00001IeHNE U CUCTEMATH3aIUsl  (OTPUIATENIbHBIC
(20 v) 3HAHUU gUCIIa, OOBIKHOBEHHBIE U IECATUYHBIE TPOOH,

BBITOJIHATH MPEOOPA30BaHMSI YHCET U BRIPAKEHUI.
Br16upath criocod CpaBHEHHSI YMCENl, BBIUMCICHUH,
NPUMEHSTH CBOMCTBA apu(METUYECKHUX JACHCTBHUM 1151

panroHaJIN3allun BBIYMCIICHHI.
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Pemrats 3a1aun U3 peaabHON KU3HU, TPUMEHSTh
MaTeMaTUYECKHUE 3HAHUA U1 PEILICHUS 3aa4 U3
APpYrux

[IPEIMETOB.

Permath 3a1a4u pa3HBIMU CIIOCOOAMU, CPaBHUBATD,
BbIOMpATH CIIOCOOBI pEIIEHU 3a/1a4H.
OCyIIEeCTBISTh CAMOKOHTPOJIb BBHITOTHSAEMBIX
EeUCTBUM

CaMOIIPOBEPKY pe3yIbTaTa BHIYMCICHUN

AJITEBPA 7 knace (102 1)

Ha3Banue pa3aena

(TembI) (uuesio | OCHOBHOE coJepKaHUE OcHOBHBIE BUBI ACITEILHOCTH 00YJaIOMIUXCSI
4acoB)

Yucaa u | [lonsatue paronanbHoro | CucremMatu3upoBaTh U oboram@arh 3HAHUS 00
BbIYUCJICHUS. qyuca. ApudmeTndeckne | OOBIKHOBEHHBIX U JICCATUIHBIX IPOOSX.
PanmnonanbHbie NEUCTBUSL C pauuoHaidbHbIMHU | CpaBHUBATh u YIOPSI0YUBATh Ipobu,
ymucsaa gucnamu. CpaBHeHHe, | TpeoOpa3oBbIBas MPU HEOOXOAUMOCTH JECATHUHBIC
(25y4) YIOPSAAOYMBAHUE IpoOM B  OOBIKHOBEHHBIE, OOBIKHOBEHHBIE B

palMOHAIBHBIX YKCEIL.
Crenenp ¢ HaTypaJlbHbIM
IoKa3aTeJIeM.

Pemenne OCHOBHBIX 3ajad Ha
JIpOOH, MPOIICHTHI U3 peaTbHOMN
MIPAKTUKH.

[Ipusznaku JIEITUMOCTH,
pa3OKEHUSI HAa MHOXKHTEIHN
HaTypaJIbHbIX YHCEI.

Peanburie 3aBUCHUMOCTH.
[Ipsamas " oOpartHas
MPONOPIMOHATBHOCTH

JCCATHUYHBIC, B HYaCTHOCTH B 66CKOH€‘IHYIO

JECSITHYHYIO IPOOB.

[IpumensaTh pasHooOpa3Hble CHOCOOBI M MPUEMBI
BBIUMCJIEHUS] 3HAUEHUN JpOOHBIX BBIPAKEHUH,
coliepKaluX OOBIKHOBEHHbIE M  JIECATUYHbIC

JIpOOU: 3aMEHSTh MPU HEOOXOAMMOCTU IECATUUHYIO
Ipo0b OOBIKHOBEHHOU u OOBIKHOBEHHYIO
NECATUYHOM, TNPUBOJIUTH BBIpAKEHHE K ¢dopme,
HauOoJee ynoOHoOI s BBIUMCIICHHUH,
npeoOpa3oBbIBaTh  JPOOHBIE  BBIPAKEHUS  HA
YMHOXEHHE M JeTIeHUEe MAECATUYHBIX Apobei K
JIEUCTBHUSAM C I[€JIBIMH YUCIIAMU.

[IpuBomUTE dYHCIOBBIE U OYKBEHHBIE TMPUMEPHI
CTENEHU C HATypaJbHBIM TOKa3zaTeyieM, OOBSICHSIS
3HAUYCHUS OCHOBAHUS CTEIICHW M IIOKa3aTels
CTETICHU, HaXOJUTh 3HAYCHHUS CTEIeHEeH BUIa an (a
— n060e palroHaIbHOE YUCIIO, N — HATypajJbHOE
YUCIIO0).

[ToHMMaTh CMBICH 3amUCH  OOJBIIMX YHCEI C
TTOMOIIIBIO JIECITHYHBIX APOOEH W CTeNeHel Yucia
10, mpUMEHSTDH UX B PEAIbHBIX CUTYaIUAX.
[IpuMeHATh TPU3HAKHU JEIUMOCTH, PA3JIOKEHUST HA
MHOXUTEIHN HATYPaJIbHBIX YHCEIL.

Pemate 3amaun Ha YacTH, MPOLEHTHI, TMPOIMOPIIHH,
Ha HaXO)JIeHHe JpoOu (MPOILIEHTA) OT BEIUYUHBI U
BeMMYUHBI 1O €€ Jpobu (TpoleHTy), apodu
(porieHTa), KOTOPBIA COCTaBISET OJHA BEIUYMHA
or npyroit. IlpuBomuTh, pa3dbuparb, OIECHUBATH
pa3lIUYHbIE PELICHUs, 3alIUCU PEUICHUN TEKCTOBBIX

3a/ad.
PacrioznaBate W OOBSICHATH, ONHpasCh Ha
onpejeNeHusi, MpsAMO  NPONOPIUOHATIBHBIE U

06paTHO MNpONMOpUHUOHATIBHBIC 3aBUCUMOCTH MCKIY

BCJIIMYMNHaAMU, IIPUBOJUTH IMPUMCEPEI 9THUX
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3aBHCUMOCTEH W3 pEAIIbHOTO MHpa, W3 JPYTruX
y4eOHBIX MPEIMETOB.
Pemate npakTUKO-OPUEHTUPOBAHHBIE 3aJayd Ha

IpoOW, TPOLEHTH, NPSIMyId® U  00paTHYIO
IIPONOPLIMOHAIBHOCTH, IPONOPLUHI
Auaredpanuyeckue bykBeHHbIE BbIpakeHus. | OBnageTy anreOpandyeckoll TEPMHUHOJOTHEN WU
BbIPa:KeHU S Ilepemennsle.  JlomycTUMble | CHMBOJIMKON, IPUMEHATh €€ B MPOLECCE OCBOEHUS
(27 v) 3HAYEHUS NEPEMEHHBIX. | Y4eOHOrO MaTepHara.
DopMyIIbL. HaxoauTte 3HaueHus OyKBEHHBIX BBIPAXKEHUH IpU
[IpeoOpa3oBanne OyKBEHHBIX | 3alaHHBIX 3HAYEHUSX OyKB; BBIIOJIHATh
BBIpa)KEHUH, pacKpbITHE | BBIYMCICHUS 110 (hopMyIam.
CKOOOK U npuBeieHre | BomonHATe npeoOpa3oBaHus LIEJIOr0 BHIPAKEHUS B
0JIOOHBIX CIaraeMbIX. MHOTOWIEH IpPHUBEICHUEM IOAOOHBIX ClIaraeMbIX,
CaoiicTBa CTENEHHU C | pacKpbITHEM CKOOOK.
HaTypaJbHbIM [10Ka3aTeJIEM. BbINONHATE YMHOXKEHHE OJJHOWIEHA Ha MHOTOYJICH
MHOTrO4JICHEL. CnoxxeHue, | ¥  MHOTOYJIEHA Ha MHOTOWIEH, IPUMEHSTh
BBIUUTAHUE, YMHOXXEHHUE | GOpMyJIbl KBaJIpaTa CyMMBbI M KBajipaTa pa3HOCTH.
MHOT'OYJICHOB. ®opmynsl | OcylmiecTBIATh  pa3oKEHWE MHOTOWIEHOB Ha
COKpPalIEHHOIO  YMHO’KEHUS. | MHOKUTEIN NyTEM BBIHECEHUs 32 CKOOKHM OOIIEro
PaznoxkeHne MHOrOWIEHOB Ha | MHOKUTENs, NpUMEHEeHUus (OpMyabl pa3HOCTH
MHOXKHUTEIN KBaJpaToB, (POPMYIT COKPAIEHHOTO YMHOXKECHHUSI.
[IpumensaTs mnpeoOpazoBaHME MHOTOWIEHOB JUIS
pelIeHHs pPa3MYHBIX 33Jad M3 MaTeMaTUKH,
CMEXHBIX IIPEIMETOB, U3 pealbHON IMPAKTUKU.
3HAKOMUTHCS C UCTOPUEN pa3BUTUSI MaTEMAaTUKU
YpaBHeHnus U | YpaBHEHHE, npaBuna | Pemate  nmMHENHHOE — ypaBHEHME C  OJHOU
HepaBeHCTBAa npeoOpa3oBaHusl  YpaBHEHUs, | IEPEMEHHOM, TNPUMEHsAs NpaBuUiIa Mepexoja OT
(20 v) PaBHOCUJILHOCTb YPaBHEHUH. HUCXOJHOTO YpaBHEHUS K DPABHOCWIBHOMY €My
JIuneitHoe ypaBHEHHUE ¢ OHOM | Gonee mpocroro Buua. [IpoBepsTs, sBIAETCS JU
MIEPEMEHHO1, pelieHre | KOHKPETHOE YHCIIO0 KOPHEM YPaBHEHHUS.
JIMHENHBIX ypaBHeHuH. | [logOupare mnpuMepsl mHap 4YHCeN, SBISIOMUXCS
Pemenue 3amad ¢ NOMONIBIO | pellIEHMEM JIMHEWHOIO ypaBHEHUS C  JBYMS
YPaBHEHHUH. nepeMeHHbIMM.  CTpouTh B KOOpPAMHATHOM
JIuneiiHOe ypaBHEHHE C IByMs | IUIOCKOCTH IpadUK JMHEHHOTO ypaBHEHUS C ABYMs
NEePEMEHHBIMU U €ro Tpaduk. | IepeMeHHBbIMHU; MOJb3YysACh TI'padUKOM, MPUBOAUTH
Cucrema  71ByX  JUMHEHHBIX | IPUMEPHI PELICHUS YPaBHEHUS.
YpaBHEHUU c nByms | HaxoquTe pemieHue CHCTEMBI JIBYX JIMHEWHBIX
IIEPEMEHHBIMH. Pemenue | ypaBHEHMI ¢ ABYMs IEPEMEHHBIMH.
cucteM ypaBHeHUN crnocoOoM | CocTaBiATh M pellaTh ypaBHEHUE WIH CHUCTEMY
MOJICTAHOBKM M CIOCOOOM | ypaBHEHHI o YCIIOBUIO 3a/1a4H,
CIIOKEHHUSI WHTEPIPETUPOBATH B COOTBETCTBHH C KOHTEKCTOM
3aJ1a4M NTOJIYYEHHBII pe3yJIbTar
Koopaunarsl n | Koopaunara Touku Ha npsimMoil. | M300paxkaTh Ha KOOPAMHATHOM MNpsSMON TOYKH,
rpaguku. YucnoBsie MPOMEXYTKH. | COOTBETCTBYIOIIME 3aJaHHBIM KOOpJIWHATaM, JIy4H,
Dynkuun (24 4) PaccrossHne  Mexnay  IByMs | OTpE3KH, MHTEpBAlbl;  3alUChIBAaTh ~ UX  Ha
TOYKaMH KOOPJMHATHOM | anredpanvyeckoM si3bIKe
IIPSIMOH. OtmedaTs B KOOPAMHATHOM IUIOCKOCTH TOYKH IO
[IpssmoyronbHas CUCTEeMa | 33JJaHHBIM  KOOpJUHATaM; CTPOUTHh  Tpaduku
KOOp/JMHAT Ha  IUIOCKOCTH. | HECJIOKHBIX 3aBUCUMOCTEH, 3a/laHHBIX (hOopMyTaMu,
[Tpumepsr rpauKoB, | B TOM YKCIE C TOMOUIbIO IU(POBHIX Ja00paTOPUH.
3aJIlaHHBIX ¢dopmynamu. | [IpumeHsTs, U3y4arhb IIPEUMYLIECTBA,
Urenne rpaduKoB peabHBIX | HHTEPIPETHPOBATH rpaguvyecKuit croco0
3aBUCUMOCTEH. MpeACTaBICHUST W aHaluM3a  pa3HooOpasHOU

Ilonatue ¢ynkuuu. I'paduk

KHU3HEHHOI NH(pOpMAIHH.
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¢byakuun. CBoicTBa (QYHKIIHIA.
Jlunerinas byHKIHS.
IToctpoenue rpaduka
nuHerHou ¢yHkiuu. ['paduk
byakmn y =[x [

OcBauBath  MOHSATHE  (QYHKIIHH,
(b YHKIIMOHATILHON TEPMHUHOJIOTHEH.
Pacnio3naBate nuHeilinyo ¢yHkmuio y = kx + b,
ONMHCHIBATH €€ CBOIICTBA B 3aBUCUMOCTH OT
3Ha4eHui ko3 durmentos k u b.

Crpouth rpaduiky JTHHEHHONU DYHKIIMH, GYHKITUN
y=1IxL
Hcnons3oBats
MOCTPOCHHUS
rpadgukoB GYHKIUIA W HU3Y4eHHS HMX CBOWCTB.
[IpuBOUTE NpHUMEpBI JIUHEHHBIX 3aBUCHUMOCTEH B
peaJIbHBIX IMpolieccax U SBICHUIX

OBJIAIEBATH

nudposbie IS

pecypcbl

IloBTOpEHUE
0000menue (6 1)

Hu

[ToBTOpCHME OCHOBHBIX
MOHATUH W METOJOB Kypca 7
Kj1acca, 0000IIeHe 3HaHUH

Boibupats, NOpUMEHSATH  OLIGHUBATH  CIOCOOBI
CpaBHEHHsI YHMCell, BBIYMCICHHUN, MpeoOpa3oBaHUii
BBIPAKEHUM, PELICHUS YPaBHEHUM.

OcCylecTBIATh ~ CaMOKOHTPOJIb  BBINOJIHSAEMbIX
JNeNCTBUI u CaMOIIPOBEPKY pe3yJbrara
BBIYMCIICHHH, npeoOpa3oBaHui, IIOCTPOEHUN

Pemwate 3amaun U3 peanbHOUM >KM3HU, IIPUMEHSTH
MaTeMaTHYeCKUEe 3HAHUS JUIS PEUICHUs 3alad H3
JIPYTUX MPEIMETOB.

Pemrate TeKCTOBBIC 3a7auu, CPABHUBATh, BHIOMPATH
CIOCOOBI pelIeHus 3a/1a9u

29




AJITEBPA 8 kaacc (102 4)

Ha3Banue pa3jaena

(TeMbI) OcHOBHOe coJep/kaHue OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4aI0IIMXCs
Kypca (umcJio

4acoB)

Hcjaa uKBagparuslii kopeHs u3 uucna. [louarue @opmynupoBarh ONpeaenIeHre KBaIpaTHOrO KOPHs
BbIYMCJICHUS. 00 MppaLMOHAIBHOM YHCIIE. 13 yncia, apuMETHIECKOro KBapaTHOTO KOPHSI.
KBanpartHble JlecsiTuuHbIe TPUOTUKECHUS [TpuMeHsTh onepalnio U3BJICYEHHS KBaJPaTHOTO
KOPHHU MPPALMOHATIBHBIX YHCETT. KOPHS U3 YMCIIA, UCIIONIB3YsI IPH HEOOXOAUMOCTH
(15 4) JleiictBurenpHble uncna. CpaBHEHHE KaJIbKYJISTOP.

NENCTBUTENBHBIX YUCEI. OrneHuBaTh KBaJIpaTHbIC KOPHU LEIBIMUA YUCIAMHU U
ApudmMeTHUecKUil KBaApaTHbIA KOPEHb. [IECATUYHBIMU APOOSIMH.
YpaBHenue Buja x2 = a. CoiicTBa CpaBHUBATh U YIOPSAJOYMBATh PALIMOHAJIBHBIE U
apuMeTHUecKuX KBaAPaTHBIX KOPHEH. HMppalloHaIbHbIC YHCTIA, 3alUCAHHBIE C TOMOIIBIO
[TpeoOpa3oBaHue YUCIOBBIX KBaJPAaTHBIX KOPHEH.
BBIpXXEHUI, coiepkalux kBaapatHeie [ccnenoBars ypaBHeHHE X2 = a, HAXOJIUTh TOYHbBIE
KOpHU 1 IpUOIMKEHHBIE KOPHU ITpH a > 0.
VccnenoBaTh CBOWCTBA KBAJIPATHBIX KOPHEH,
[POBO/IS YNCIIOBBIE IKCTIEPUMEHTHI C
MCIIOJIb30BaHUEM KaIbKyIATOpa (KOMIIBIOTEPA).
/loka3pIBaTh CBOMCTBA apU(PMETUUECKUX
KBaJIPATHBIX KOPHEH; MPUMEHATH UX AJIS
npeoOpa30BaHMs BBIPAKEHUM.
BoInonHATh TpeoOpa3oBaHus BEIPAXKECHHUIH,
Cco/IepKaIInX KBaJapaTHble KOpHU. BeipakaTh
MEepPEeMEHHBIE U3 TE€OMETPUIECKHUX U (PUZNUECKUX
dbopmy.
BeruncasTh 3HaUE€HUS BBIPAXKEHUH, COJIEpKAIIUX
KBaJpaTHBIE KOPHU, UCTIOIB3YS TIPU
HEO0OXOIUMOCTHU KaJIbKYIATOP.
Mcnonb30BaTh B X0/1€ PEMICHUS 33/1a4
AIIEMEHTapHbIE TPEICTABICHHUS, CBI3aHHBIE C
MPUOJIKEHHBIMU 3HAUYCHUSIMH BEJIMYMH.
3HAKOMUTBHCSI C UCTOPUEN pa3BUTUS MATEMATUKHU
Hucaa H/CTENneHb C IENTBIM MTOKa3aTeNIeM. DopMyIHpOBaTh ONPeNEICHUE CTENEHH C LIEIbIM
BbIYMCJICHUS. CranmapTHas 3aluch YKCIa. MOKa3aTeJeM.
Crenenb ¢ ueabIMPa3Mepbl 00bEKTOB OKpyXkatoriero Mmupa [IpeactaBisars 3anuch OOMBIIMX U MaJIbIX YHCET B
noKaszareJiemMm (0T BI€MEHTapHBIX cTaHgapTHOM BHje. CpaBHUBATh YUCIA U
(7 9) YaCTHI] IO KOCMUUYECKHX OOBEKTOR), BEJIMYMHBI, 3AITUCAHHBIE C UCITOJIb30BAHUEM CTEIIEHU
JUTUTEJIBHOCTD MTPOLIECCOB B 10.
OKpY>’KaroIlleM MHUpe. Vcnonp30BaTh 3aMych YUCET B CTAHJAPTHOM BHJIE
CBoIiCTBa CTENIEHU C LIEJIBIM TSI BRIpQYKEHUST pPa3MepOB 0O0BEKTOB, IITUTEITLHOCTH
MoKazareieM MPOLIECCOB B OKPYKAIOLIEM MUPE.
DopMyIHpOBaTh, 3aAMKUCHIBATH B CUMBOJIMUECKOU
(dbopMe U WILTIOCTPUPOBATh IPUMEPAMU CBOMCTBA
CTENeHU
C 1IeJIBIM TTOKa3aTeseM.
[TprMeHsITh CBOMCTBA CTETICHHU I TPeo0pa3oBaHUs
BBIPAXKEHHI, COIEPIKALUX CTEIIEHU C LIEIbIM
rokasareyieM. BhIONHATh IEUCTBUS C YUCIIAMU,
3anyuCaHHBIMH B CTAaHAAPTHOM BUJIE (YMHOXKEHHE,
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neneHue, BO3BEICHUE
B CTCIICHbD )

kBaapaTHbIM. [IpocTeiiue 1poOHo-
pallMoHaIbHbIE YPaBHEHUS.

Perrenne TEKCTOBBIX 3a/1a4 C TOMOIIBIO
KBaJIpaTHBIX YpaBHEHUI

Aareopanyeckue [KBagparssiii TpéxuieH. Paznoxxenne  |Pacio3HaBaTh KBaapaTHBIA TPEXUJIEH,
BbIPaKeHUsI. KBaJIpaTHOI'O TPEXWIEHA HA MHOXKUTEIM [yCTAaHABIMBATh BO3MOYKHOCTD €r0 Pa3jIoKEHUs Ha
KBaapatnbIiii MHOKHUTEIIH.
TPEXYJIeH IPacknaabiBaTh HA MHOYKUTEIN KBAIPaTHBINA
(5 4) TPEXUIICH C HEOTPULATEIbHBIM TUCKPUMHUHAHTOM
Adaredopandeckune |Anredpandeckas ApoOsb. Jlonyctumble [3anuchiBaTh anredpandyeckue BhIPasKeHHUsL.
BbIPaKeHUsI. 3HA4YCHUsS IEPEMEHHBIX, BXOJSINUX B |HaxoauTh 001aCTh ONPEAETICHHUS PAllMOHATIHLHOTO
AJdreopandeckas janredpandeckue BolpakeHUsl. OCHOBHOE BbIpaKEeHUS. BBINOIHATH YMCIOBbIE OCTAHOBKU U
npooL CBOWCTBO anreOpanyeckoi Apoowu. BBIUMCIIATH 3HAUEHUE APOOHU, B TOM YHCIIE C
(15 4) Coxkpaiuenue apo0ei. MOMOUIBIO KaJbKyJsiTOpa. DOpMynrpoBaTh
CrnoxeHue, BBIYUTaHUE, YMHOKEHHE U [0OCHOBHOE CBOMCTBO ayireOpanyeckoit 1poou u
NeJieHne alreopandyeckux Jpooei. MPUMEHSTH €ro JJIs MpeoOpa3oBaHus APOOEi.
[IpeoOpa3oBaHue BBIPAKEHUIH, BbIMOAHATE AeWCTBUS ¢ anreOpanyecKuMu
coZiepKalux anredpandeckue Apodu  |[mpodsmu. [IpumeHaTs mpeoOpa3oBaHus BEIPAKCHUN
I peleHus 3ajad. BeipaxkaTb nepeMeHHble U3
bopmyn (pu3NUECKNX, TEOMETPUUECKUX,
ONKCBIBAIONINX OBITOBBIE CUTYAIIUN)
'YpaBHeHus1 KBanpaTtHoe ypaBHeHue. Henonnoe IPacrio3HaBaTh KBaJpaTHbIE YpaBHEHMUS.
u HepaBeHCTBA.KBapaTHOE ypaBHeHHE. Popmyna 3anuchiBaTh GOpMYIy KOpHEH KBaJpaTHOTO
KBaapaTHble KOpHEH KBaJIpaTHOTO YpaBHEHHUS. YpaBHEHHMSI; peliaTh KBaJpaTHble ypaBHEHUS —
YPABHEHUA Teopema Buera. [TOJIHBIC Y HEMOJIHBIE.
(15 4) Perienue ypaBHeHM, cBoasAmuxcst K |[[IpoBoANTE MpocTeiiue uecie 0BaHus

KBaJpAaTHBIX YPaBHEHHM.

PemaTs ypaBHEeHMsI, CBOASIIIAECS K KBaJIPaTHBIM, C
MOMOILBIO IPe0Opa30BaHUl U 3aMEHOMN
[IEPEMEHHOM.

HaGmronate 1 aHAMM3UPOBAThH CBSI3b MEXY
KOPHSIMHU M KO3 PHUIIMEHTAMU KBaJPaTHOT'O
YpaBHEHHS.

dopmynnpoBaTh TeopeMy Buera, a Takxke
00paTHYIO TeOpeMY, IPUMEHSTh 3TH TEOPEMBI JIJIs
pemeHns 3a1a4d. Pemars TeKCTOBbIE 3a/1a4U
areOpanvyeckiM crocoOoM: MepeXoaUTh OT
CIIOBECHOI (POPMYITMPOBKU yCIOBUS 334a4H K
anreOpandeckoi MOAEIH MyTEM COCTaBIICHUS
YpaBHEHHUS; pellIaTh COCTABJICHHOE YPaBHEHHUE;
WHTEPIIPETUPOBATH PE3YJIbTAT.

3HAKOMUTBHCS C UCTOPHEH pa3BUTHUS anreOpsl
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YpaBHeHust JInHelHOe ypaBHEHUE C 1BYMs IPacrio3HaBaTh JTMHEHHBIE YPABHEHHUS C IBYMs
u HEPaBEeHCTBA.IEPEMEHHBIMY, €TI0 TpauK, IPUMEPbl  IEPEMEHHBIMH.
Cucremsl peLICHHsI YpaBHEHHI B IeNbIX ynciax. (CTpouTh rpadMKu JTUHEHHBIX YPaBHEHUH, B TOM
YPaBHEHUil Pemenue cuctem IByX JUHEHHBIX qucie
(13 9) YPABHEHUH C JBYMS IEPEMEHHBIMMU. MCTIONB3YS IIU(PPOBBIE PECYPCHI.
[IpuMepsb! pereHus cucTem PaznuuaTh napasuienbHble U epeceKarouecs
HEJIMHEHHBIX YPaBHEHUH C IBYMS MpPSIMBIE 110 UX YPABHEHHSIM.
[EepPEMEHHBIMH. Pemiate cucTeMbl IBYX JTMHEHHBIX YPAaBHEHUMH C
['paduueckast HHTEPIIPETAIIS ITBYMsI IEPEMEHHBIMH MTOJICTAHOBKOM U CII0KEHUEM.
YPaBHEHHMsI C ABYMsI IEPEMEHHBIMU U [PemaTh NpocTeie CUCTEMBbI, B KOTOPBIX OJJHO U3
CUCTEM YPaBHEHUH C IBYMsI YPABHEHUH HE SIBJIACTCS JINHEUHBIM.
[EepPEMEHHBIMH. [TpuBOAUTE TpagUUECKyIO0 HHTEPIPETALIUIO
Perienne TEKCTOBBIX 3a/1a4 C MOMOIIBIO [PEIIEHUS] YPaBHEHUS C ABYMS IEPEMEHHBIMU U
CHCTEM YpaBHEHUI CHCTEM YpaBHEHUH C JBYMs IIEPEMEHHBIMH.
Perrate TeKCTOBBIC 3a7auyl aNreOpandecKum
crocoOoM
DyHKIMH. [lonstue byHKIUY. Ob6nacte |Mcronb30BaTh PYHKIMOHAIBHYIO TEPMUHOJIOTHIO U
OcHOBHBbIE OIIpENICJICHUs] U MHOXECTBO 3HAYEHUHCHUMBOJIMKY.
MOHATHUS ¢dyakuu. CriocoOb! 3a1anust GyHKIuid. BeMUCIATh  3HAYCHHS ~ (QYHKIWHA,  3a/JaHHBIX
(5 9) ['pacdux GbyHKIUH. CaoiictBa |[popmymnamu
(GyHKINH, UX OTOOpaKEHUE Ha (mpu HEOOXOAMMOCTH UCHOJb30BaTh KaJIbKYISTOP);
rpaduke COCTaBISATH TAOIUIIBI 3HAYCHUH PYHKIINH.
CTtpouTb 1o TouKam rpaduku GyHKIHH.
OnuceiBaTh cBOiicTBa (YHKIMM Ha OCHOBE €€
rpaduuecKoro mpeCTaBICHUS.
Vcrnonb30BaTh (QYHKIMOHAIBHYIO TEPMUHOIOTHIO U
CUMBOJIUKY.
VccnenoBaTh NpuMepbl TIpaUKOB, OTPAXKAFOIIUX
peambHblE TPOLECCHl H  sIBICHHUA. |IpUBOIUTH
NpUMEpPbl MPOLECCOB U SIBICHUH C 3aJaHHBIMH
CBOMCTBAaMH.
lcrionb30BaTh KOMIIBIOTEPHBIE TPOTPaMMBbI 151
MOCTPOEHUS rpapuKoB PyHKIUN U U3yUEHUS X
CBOJCTB
DYyHKIUH. UreHue u noctpoeHue rpapukoB HaxonuTe ¢ momotipto rpaduka GyHKIIMY 3HAUEHUE
HCJIOBBIE ¢ynkuuit. [Ipumeps! rpagukos g
(yHKIMn (yHKINH, OTPaXKAIONINX peabHbIC HOW U3 pacCMaTPUBAEMBIX BEJIMYHH MO 3HAYCHUIO
(9 v) MPOLIECCHI. PYTOH.

DyHKITNH, OTIMCHIBAIOIINE MTPSIMYIO
00paTHYIO IPONOPLHOHATILHBIE
3aBUCUMOCTH, X rpaduku. [ unepOona.
I'paduk pyHkuuu y = x2. OyHKIUHN y =
X2,y = X3,

y= X, y=I1x1I; rpapuueckoe
[pELIEHHE YPABHEHUW U CUCTEM
YpaBHEHUU

B HecOXKHBIX cllydasx BbIpaxarb (popmyson
BaBUCUMOCTb MEX]ly BETMUYMHAMH.

OnuceiBaTh XapakTep U3MEHEHUsI OHON BEIHMUNHBI
B

IPacrio3HaBaTh BUIbI H3y4aeMbIX QYHKIUH.
IToxa3bIBaTh CXEMaTUYECKH MOJIOKEHUE HA
KOOpPJMHATHOM IJIOCKOCTH IpauKoB (PyHKUINN
BUJA: Y = X2,y = X3,

y= x,y=IxL

Vcronb30BaTh (PyHKIIMOHAIBHO-TpaduiecKue
Mpe/ICTaBICHUS sl pEIICHUS U UCCIIEOBAHUS
YPABHEHUN U CUCTEM YPAaBHEHUM.

[TpumensTh U(pPOBBIE PECYPCHI ISl TOCTPOSHUS
rpaduKoB QYHKIUI
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IloBTOpPEHHE
00001eHne (6 1)

METOJIOB KypCOB 7 U 8 KJIaCCOB,
00001IeHIEe 3HAHMIA

U loBTOpEHNE OCHOBHBIX OHATUN U

Br106upath, IpUMEHSTh, OLIEHUBATH CIIOCOOBI
CpaBHEHUS YHCE, BEIYUCICHUH, IPeoOpa3oBaHU
BBIPAKCHUM, pELICHUS] YPABHCHU.

OCyIeCTBIATh CAMOKOHTPOJIb BBINOJIHAEMbIX
IMEWCTBUI U CAMOIIPOBEPKY PE3yJIbTaTa
BBIYMCIICHHH, PeoOpa3oBaHUi, TOCTPOCHHA.
PemaTh 3a1aun U3 peaabHON XKU3HU, IPUMEHATH
MaTeMaTU4YeCKUe 3HAHUA JUIs PEeLEeHUs 3a/1a4 U3
IIPYTUX IPEIMETOB.

Pemmath TeKCTOBbIE 3a/1a4H, CPAaBHUBATh, BHIOMPATh

CrIocoObI penieHus 3a1a9u
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AJITEBPA 9 kaacc (102 yaca)

Ha3Banue pasnena | OCHOBHOe cofep:KaHUe OcHoBHBIE BH/IBI NeSITeJILHOCTH

(Tembl) Kypca (YHCJI0 o0yuarouuxcst

4acoB)

Yuciaa u | PannonansHele yucna, | PasBuBare mpencraBieHMs O 4ucaax:  OT

BbIYMCJICHUS. UppaLMOHAIIbHEIE 4KCila, | MHOJKECTBA HATYPAJIbHBIX YHMCEI 10 MHOXECTBA

HeiicTBUTEIBLHBIC KOHEYHBIE U JIEUCTBUTEIIbHBIX

ymucaa OECKOHEUHbIE JIeCATUYHBIE JPOOU. | YHMCEN.

9 4) MHOXkeCTBO NEeUCTBUTENBHBIX | O3HAKOMUTBCS C BOSMOXHOCTBIO IPEACTABICHUS
YHCell; JCHCTBUTEIbHBIC JEHCTBUTEIIBHOTO 4YUCIa Kak OECKOHEYHOH
qucIiIa KaK OECKOHEUHBIC | JCCATUYHON JpoOu, MPUMEHATh JECITUYHBIC
necaTuyHble  ApoOu.  B3aumuo | mpubmmxkeHus panMOHaJIbHBIX u
OJIHO3HA4YHOE COOTBETCTBHUE | HPPALMOHAIIBHBIX YHCEIL.

MEXIY MHOXecTBO | M300paxarh JeiCTBUTENBbHBIE 4YHCIa TOYKaMHU
JIEACTBUTEIbHBIX YHCEN U | KOOPAUHATHOM MPSMOM.
MHOKECTBOM TOYEK KOOPIMHATHOW | 3alMCBIBATh, CpPaBHUBAaTh U  YHOPALOYUBATH
IPSAMOM. JICHCTBUTEIIBHBIC YUCIIA.
CpaBHeHue JNEUCTBUTENBHBIX | BBINOMHATE, coyeTass YCTHbIE M NHMCbMEHHBIE
qrcen, apuMeTnieckue ACUCTBUM | MpUEMBI,  apupMeTHdeckue  JIeHCTBHA ¢
C IEHICTBUTEIIbHBIMU YUCIIAMM. palMOHaIbHBIMU YHUCJIAMHU; HAXOIUTh 3HAYCHUS
[TpubnmxEénnoe 3HAQYECHME | CTENIEHEH C LEIbIMM IIOKA3aTesIMM U KOpPHEW;
BEJIMYUHBI, TOYHOCTb | BBIYUCIIATH 3HAUYEHUS YACIIOBBIX BBIPAKEHUM.
IpUOIMKEHUS. [lonyuutes mpexacraBieHHe O  3HAYUMOCTH
Oxpyrnenune uucen. IIpukuiaka U | IEHCTBUTENIBHBIX  4YHCEN B IPAKTHYECKON
OILICHKA PE3YJIbTATOB BBIYNCICHUN | IEATEIBHOCTH YEJIOBEKA.
AHanu3upoBaTh U J€jaTh BBIBOJABI O TOYHOCTH
NpUOIMKEHUs JEMCTBUTENBHOTO 4YHUCHIA IpH
peLIeHuY 3a1ay.
OKpyryisTh NEHCTBUTENbHBIE YHCIIA, BBINOIHSTH
IPUKUAKY pe3yibTaTa BBIYUCIECHUHN, OLIEHKY
3HAYEHHUM YMCIIOBBIX BBIPAKEHUM.
3HAKOMMTHCS C UCTOPUEN Pa3BUTUSI MAaTEMATHKHU

YpaBHeHus Jluneitnoe ypaBHeHue. Pemenue | OcBanBaTh, 3allOMUHAThH u IIPUMEHSATH

1 HepaBeHCTBA. YpaBHEHUH, CBOIALIUXCS K | rpaduyeckue

YpaBHeHus JIMHEHHBIM. METO/BI ITPU PEIICHUH YPAaBHEHH, HEPABEHCTB U

¢ OHOM KBanpartHoe ypaBHeHue. PemieHne | Ux cucrem.

nepeMeHHOH YpaBHEHUH, comdmuxcss K | Pacno3HaBaTh 1enble U ApOOHBIE YpaBHEHHUS.

(14 v) KBaJpaTHBIM. bukBanpatHbie | Pemate nMHEHHBIE U KBaApPAaTHBIE ypPaBHEHMS,
YpaBHEHUS. YPaBHEHUsA, CBOJAIIMECS K HHUM, IPOCTEUIINE
[Tpumepbl  pemieHUss ypaBHEHHH | IpoOHO-pallMOHaIbHbIE YpaBHEHUS.

TpeTbei M ueTBEPTOM creneHei | [Ipemiaratb BO3MOXKHBIE CIIOCOOBI  peIlIEHUs
Pa3IoKEHUEM Ha MHOKUTEIIN. TEKCTOBBIX

Pemenne JIpOOHO- 3aja4, OOCYXKIaTb HX U pelaTb TEKCTOBbIE
paloOHaIbHBIX YPABHEHU. 3aJ]aud pa3HbIMU CIIOCOOAMHU.

Pemenne TEKCTOBBIX 3a/1a4 | 3HaKOMUTBCS C UICTOPUEN Pa3BUTHSI MAaTEMaTUKH
areOpanyeckuM METOJIOM

YpaBHeHnus JIuneiinoe ypaBHeHue ¢ J1ByMdA | OcBanBaTh MW NPUMEHATH NPUEMBI PELICHUS

U HEPaBEHCTBA. NEPEMEHHBIMH U €ro0 rpaduk. CUCTEMBI JIBYX JMHEMHBIX YpaBHEHUH C IBYMs

Cucremsl Cucrema JBYX JUHENHBIX | IEpEMEHHBIMU U CHCTEMbI JIBYX YpaBHEHUH, B

YPABHeHHit YPaBHEHUU C ABYMs IIEPEMEHHBIMU | KOTOPBIX  OJHO  ypPaBHEHHE HE  SBIETCA

(14 4) n e€ pemieHue. PemieHne cucteM | JIMHEUHBIM.

JBYX YPaBHEHHMU, OHO U3 KOTOPBIX
JIMHeHHOe, a Jpyroe — BTOPOM

Hcnonb30Bath PyHKIIMOHAIBHO-TpaduIecKu
NPEACTABICHUS JUISL PEHICHUs] W HCCIICTOBAHUS
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CTETICHH.
I'padpuaeckass mHTEpIpETALIHS
CUCTEMBI ypaBHEHUI C JBYMs
[TepemeHHBIMU. Pemenue
TEKCTOBBIX 3a7a4 alreOpandecKum
crocooom

YpPaBHEHUU U CUCTEM.

AHanu3upoBaTh TEKCThl 3aJay, pemarbh ux
anreOpanveckuM  CIIOCOOOM: TEPEXOAUTh OT
CJIOBECHOM (POPMYIMPOBKH YCIOBHUS 3a7aud K
anreOpanvyeckoil MoJenu IyTEM COCTABICHHS
CUCTEMBbl YpaBHEHHUH; pellaTh COCTaBICHHYIO

CUCTEMY YPaBHEHUH; HUHTEPIPETUPOBATH

pe3yJibrar.

3HAKOMUTbHCS C UCTOPUEN pa3BUTUSI MAaTEMATUKHU
YpaBHeHnus UucnoBsle HepaBeHCTBA U uX | Yurars, 3aIUChIBAT, [IOHUMATh,
U HepaBeHCTBA. | CBOMCTBA. MHTEPIPETUPOBATh HEPABEHCTBA; MCIIOJIb30BaTh

HepagenctBa (16 1)

JIuneliHble HEpaBEHCTBA C OIHOU
NEPEMEHHO U UX pelIeHue.
CucreMbl JIMHEHHBIX HEPABEHCTB C
OJHOI EPEMEHHON U X PEIICHHUE.
KBanparHble HepaBeHCTBA U HX
peLIeHue.

['papuueckas MHTEpIpPETALNs
HEPAaBEHCTB M CHCTEM HEPABEHCTB
C IByMsI I€pEMEHHBIMU

CUMBOJIUKY W TEPMHUHOJIOTHIO. BBIONHATE
npeoOpa3oBaHrs HEPABEHCTB, HCIOIb30BATh IS
npeoOpa3oBaHus CBOWCTBA YHCIIOBBIX
HepaBeHCTB.  Pacmo3HaBaTh  JUHEHHBIE U
KBaJ[paTHbIC HEPABEHCTBA. Pemarh JMHEHHbIE
HEPaBEHCTBA, CHCTEMbl JIMHEWHBIX HEPABEHCTB,
CHUCTEMBI HEPABEHCTB, BKJIIOYAIONIMUX KBaJAPAaTHOE
HEPAaBeHCTBO, M pemarh WuX; O0OCYXKIaTh
MOJIyYEHHBIE PEIICHUSI.

N3o0paxkars pelieHre HEPaBEHCTBA M CHUCTEMBI
HEPaBEHCTB HA YMCJIOBOM MpPSMOM, 3alUCHIBaTh
pelIeHne C ITOMOILBIO CUMBOJIOB.

Pemate KkBaapaTHbIE HEPABEHCTBA, HMCIOJIb3YS
rpaduyecKue mpeCTaBICHUS.

OcBauBaTh U MPUMEHATh HEPABEHCTBA MpHU
pEIICHUU pa3WYHBIX 3aJa4, B TOM YHCIE
MIPaAKTUKO-OPUEHTHUPOBAHHBIX

®ynkoun (16 1)

KBagpatuunas pyHKIus, eé
rpapux u cBoiictBa. Ilapaboina,
KOOPJIMHAThl BEPILIMHBI MapaloJibl,
0Chb CUMMETpUU napaloJibl.
CreneHHble ¢byHKIMN C
HATYpaJIbHBIMH TOKA3aTeIsAMH 2 U
3, ux rpaUKH U CBOWCTBA.
I'pacdukn \L(bYHKLII/II}'IZy = kx,
y=kx+bh, y=xk, y=ax2,x
y=ax3,y=x,y=1Ix1

Pacnio3HaBaTh BUABI HM3y4yaeMbIX (DYHKIMIA;
WUTIOCTPUPOBATh ~ CXEMAaTHYeCKH, OOBSICHSTH
pacrojoKeHUe Ha KOOPIMHATHOW IIJIOCKOCTH
rpadukoB pyHkuui Buga: y =kx, y=kx +b, y
:Sy:aXZ,y:aXS,xy:\/E,y:yst
3aBUCHUMOCTH OT 3HAa4eHUH KO3 (UIUEHTOB;
OINKCHIBATh UX CBOMCTBA.

Pacno3sHaBaTh KBaJpaTHUHYI0 (DYHKIHIO TIO
dopmyne. [IpuBoauTs mpUMeEpPBl KBaJApaTUYHBIX
3aBUCHUMOCTEH M3 peaJbHOM JKU3HM, (U3HKH,
TEOMETPHH.

BrisBiate 1 0000maTe 0cobeHHOCTH Tpaduka
KBaJpaTU4HOM QpyHKIMU y = ax2 + bx + c.
Crpouts U M300paXkaTh cXeMaTU4YeCKH Ipaduku
KBaJPaTUYHBIX (QYHKIMH, 3aJaHHBIX (opMynamu
Bugay = ax2,y=ax2 + ¢, y = a(x + p)2, y = ax2
+Dbx +c.

AHanmu3upoBaTh M IPUMEHATH  CBOMCTBA
U3YYEHHBIX (QYHKUUH I UX TIOCTPOCHHS, B TOM
YHCJIE C TOMOIIIBIO IM(PPOBBIX PECYPCOB

YuciaoBbie
NOCJIEe0BATEILHOCTH
(15 4)

ITonsarue YUCIIOBOM
MOCJIEI0BATEILHOCTH.

3ananue MOCJIEI0BATEIbHOCTH
PEKYPPEHTHOM hopmyroit u
dbopMyIoii n-To YnIeHa.
Apudmernaeckas "

OcBauBath u IPUMEHSTh WHJIEKCHBIE
0003HauEHHsI, CTPOUTHh pPEYEBHIC BBICKA3BIBAHHS
C HCIIOJIb30BaHUEM TEPMUHOJIOTHH, CBSI3aHHOM C
HOHSTHEM IT0CIIEJ0BATEILHOCTH.
AHanu3upoBarthb bopmymny
HOCJICIOBATENBHOCTH  WIIH

n-ro  wieHa
PEKYPPEHTHYIO
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reoMeTprudecKast IIPOrPECCHHU.
DopmyIibl n-ro YjieHa
apudMeTHIecKou U
reOMETPUUYECKOMN MpOrpeccuid,
CYMMBI IIEPBHIX N YJICHOB.
N3o0pakenue YJICHOB
apudMeTHIecKou U
reOMETPUUYECKOMN nporpeccui
TOYKaMH Ha KOOPJAMHATHOMN
IIJIOCKOCTH.

JIMHENHBIN ¥ AKCIOHEHUHUAIBHBIN
pocT.

CroxHbI€ POLIEHTHI

bopmymy u BBIYHCIIATH YJICHBI
MIOCJIEI0BATEIbHOCTEH, 3a7aHHBIX TUMH
bopmynamu.

VYcraHaBnuMBaTh 3aKOHOMEPHOCTh B MOCTPOEHUU
MOCJIEIOBATEIbHOCTH, €CJIM BBIITUCAHBI TEPBbIC
HECKOJIBKO €€ YICHOB.

Pacno3naBats
r€OMETPUYECKYIO
croco0ax 3aJaHus.
Pemarp 3amaun ¢ ucnonp3oBanueM Gpopmyn n-ro
yiieHa apuPMETHUYECKOH U TEeOMETPHUYECKOMN
MIPOrPECCUil, CYMMBbI IIEPBBIX N YJIECHOB.
N300paxaTh  WIEHBI  TOCJIEIOBATEILHOCTH
TOYKaMHU Ha KOOPJIUHATHOM IJIIOCKOCTH.
PaccmarpuBarhs npuMepsl IPOLIECCOB U SABJICHUM
U3  pealbHOW  KHU3HH,  WLIIOCTPUPYIOIIHE
W3MCHCHHE B apu(METHYCCKOW IMPOTPECCHH, B
TEeOMETPUUYECKON  Mporpeccuu;  U300paxarhb
COOTBETCTBYIOIINE 3aBUCUMOCTH TPAPUICCKH.
Pemwate 3amaum, CBA3aHHBIE C YHUCIOBBIMHU
MOCJIEIOBATEILHOCTSIMU, B TOM YHUCJIE 3a7a4M U3
peasbHOM KHU3HU C UCIOIB30BaHUEM LU(POBBIX
TEXHOJIOTUH (27IEKTPOHHBIX Ta0IuII,
rpaduyecKoro KaibKyasTopa u T.I1.).

Pemate 3agaun Ha CIIOKHBIE MPOIEHTHI, B TOM
yucle 3aJayd M3 pealbHOM MpakTuku (C
HCIIOJIb30BAHUEM KAJIBKYJISITOPA).

3HAKOMUTBHCS C UCTOPUEHN pa3BUTUS MATEMATUKHU

apupMeTHUIECKyIO u
NPOTPECCUU  TIPH  Pa3HBIX

IHoBTOpEHME,
00001mIEHME,
cucTeMaTH3anus
3HaHmil

(18 )

Uucna W BbIYMCICHUS (3aIUCh,

CpaBHEHHE, neicTBus c
e CTBUTEIbHBIMA YHCIIaMH,
YpCcIOBasgs — OpsMasi;  MPOICHTHI,
OTHOIIICHHUS, MPOTIOPIINY;
OKpYTJICHHE, npuobIMKeHue,
OIICHKA; PEUICHNE TEKCTOBBIX 3a/1a4
apudMeTHIeCKuM crocoOom)
Anrebpanueckue BBIPAKEHUS
(mpeoOpa3oBaHue anredOpanveckux
BBIpa)KEHUH, JIOITyCTUMBIE
3HAUYCHMUS)

OyHKIMKM (IOCTPOCHUE, CBOWCTBA
U3yYEHHBIX byHKIHIA;

rpagudeckoe perieHue ypaBHEHUN
U UX CHCTEM)

OmnepupoBatb MOHSTUSMU: MHO’K€ECTBO,
IIOJIMHO>KECTBO, OIEPALlMA HaJ MHOXECTBAMHY;
UCIOJIb30BaTh  rpaduueckoe  Ipe/CcTaBICHHE

MHOXECTB Il OIIMCAHMS PEATBHBIX IIPOLECCOB U
ABJICHUM, IIpM PEIIEHUWH 3a7ad U3 JAPYTHX
y4eOHBIX IPEMETOB.

AKTyanu3upoBaTh TEPMUHOJIOTUIO U OCHOBHBIE
JICCTBY, CBA3aHHBIE C YUCJIAMH: HATypajbHOE
YHCJI0, POCTOE U COCTABHOE YHUCIIA, JEIUMOCTb
HaTypalbHBIX YHCEJ, IPU3HAKU JEIUMOCTH,
LEJIOE YHUCIIO0, MOJYJb YHCJIa, OOBIKHOBEHHAs U
JecaTUYHas JIpoOu, CTaHJApTHBIA BUJ YHUCIA,
apudmMeTnyecKkuil KBapaTHbII KOPEHb.

BeimonssaTe neicTus, CpaBHUBATb u
yHOpSAOYMBATh YMCIa, MPEACTABIATh YHCIa Ha
KOOPJMHATHOM MpsIMOH, OKpYIJIATH  YHCIA;

BBHIMTOJIHATh TPHUKUAKY W OIEHKY pe3ylbTara
BBIYMCIICHUM.

Pemarp TekcToBble 3amaun  apupMETHUECKUM
cnocoboM. Pemate npakTHyeckue —3ajau,
colepkaliye  MPOLEHThl,  JOJH,  YacTH,
BBIPAXKaIOIINE 3aBUCUMOCTH: CKOPOCTb — BPEMSI
— paccrostHMe, IleHa — KOJUYEeCTBO —
CTOMMOCTb, O00BEM pabOThl — BpeMs —
IIPOU3BOUTENBHOCTh TPYAA.

Pa30upaTh peasbHBIC KH3HEHHbIE CHTYallUH,
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dbopMynHpoBaTh HMX Ha S3BIKE MAaTEMaTHKH,
HAXOJUTh pEIICHHE, MPUMEHSIST MaTeMaTHYCCKHMA
anmapar, HHTepPIPEeTUPOBATh Pe3yIbTaT
OnepupoBaTh MOHATUSAMH: CTENEHb C IEJIBIM
mokasareneMm, apuMETHYCCKHA KBaJpaTHBIN
KOpeHb, MHOTOWIIEH, aireOpandeckas apoOb,
TOKIECTBO.

BBINONHATE OCHOBHBIC JICHCTBHS: BBITOJIHSTH
pacuérel 1o  (Qopmynam, mpeoOpPa3zOBHIBATH
Henbie, JIpOOHO-PallMOHATIBHBIC BBIPAKEHHS |
BBIDOXKECHUS C  KOPHSIMH, PEaJTU30BBIBATH
pa3ioKeHUEe MHOTOYWICHA HAa MHOXKUTEIH, B TOM
YHUCI€ C HCIOJB30BaHHEM (HOpPMyN pPasHOCTH
KBaJpaTOB W KBaJpara CyMMbl W pPa3HOCTH;
HAXOJHUTh JIONMYCTUMBIC 3HAYCHUS IMEPEMCHHBIX
JUIst JPOOHO-paIMOHATBHBIX BBIpKCHUH,
KOpHEH.

MonenupoBaTh ¢ MOMOIIBIO (GOpMYJT peanbHbIC
MpoIecchl U SBICHUAONEePUPOBATh TTOHITHIIMH:
byHkus, rpapux QyHKIUH, HYIH (QYHKIHH,
MPOMEXKYTKH 3HAKOIOCTOSHCTBA, IMPOMEKYTKH

BO3pacTaHMs, yObIBaHUSA, HauOojbllee U
HaMMEHbIIIEe 3HAYCHUS (PYHKIIUH.
AHanu3upoBars, CpPaBHUBATD, 00CyXJ1aTh

CBOICTBA QYHKIUH, CTPOUTH UX TpadUKH.

OmnepupoBatb HOHATUSMH: npsiMast
PONOPIIMOHAITEHOCTB, oOpaTHast
NPONOPIMOHATIBHOCT,  JIMHEHHas  (yHKuus,

KBajipaTHuHas QyHKIUs, napadosa, runepooa.
Hcnonb3oBaTte Tpapukd A7 ONpeaesieHUs
CBOHCTB, MIPOIIECCOB M 3aBHCUMOCTEH, I
peleHus 3a1a4 U3 JAPYrux y4yeOHBIX IPeAMETOB
U peaJbHOH KM3HM; MOJCIHPOBATH C ITOMOIIBIO
rpaMKOB peabHbIe MPOLECCH U SBICHHUS.
Beipaxkate popmynamMu 3aBHCHUMOCTH MEXIY
BEIMYMHAMU

I'EOMETPHA 7 kaacc (68 yacoB)

Ha3zBanmue
pa3nena  (TeMbl)

OcHoBHOE coaepKaHue OcHoBHbBIEC BUbI 1eSITEIbHOCTH 00y4aI0IIMXCS
Kypca (umciio
4acoB
IIpocreitmme IIpocreiimne reomeTpuueckue | PopMynMpoBaTh OCHOBHBIE MTOHATUSA 51
reoMeTrpuyeckue | OObEKTbI: TOUKH, MPSAMBIC, JyYH U | ONpEAETICHHUS.
¢urypsl ®  HX | yIJIbl, MHOTOYT'OJIbHHK, JIOMAHas. Pacno3naBate W3Y4YECHHbIE reoMeTpHUUYecKre
CBOIICTBA. CMexHble U BEpTUKAIbHbBIE YIJIBL. | QUTYPHI, ONPEAENATh UX B3aHMHOE PACIIOIOKEHHE,
HN3mepenue Pabora c MIPOCTEUIIMMH | BBIIOJHATH YEPTEXK M0 YCIOBUIO 3a7a4H.
reoMeTpuyeckux | ueprexamu. M3mepenue nnHelHbIX | [IpoBoauTh NMpocTelnirie NOCTPOEHUS C TOMOIIBIO
BeJIMYMH U YIJIOBBIX BEJIMYMH, BBIYHUCICHHE | IUPKYIS U TMHEUKH.
(14 4) OTPE3KOB U YIJIOB. N3MepATh JHMHEHHBIE W YIJIOBBIE  BEJIUYUHBI

[Tepumerp u miomane ¢Guryp, co-
TABJICHHBIX U3 NIPAMOYTOJIbHUKOB

reOMETPUUECKUX U MPAKTUUYECKUX OOBEKTOB.
OmnpenensiTb  «Ha TJa3» pa3Mepbl  peaJbHBIX
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00BEKTOB, X
pa3MepoB.

PCIJ_IaTB 3aa4y Ha BBIYUCIICHUC OJINH OTpe3KOB n
BEJIMYMH YIJIOB.

Pemarp 3agaun Ha B3aMHOE PACIOIOXKCHHE
TEOMETPHYCCKUX (PUTYP.

[TpoBoauTh KiIacCU(DUKANMIO YTIIOB, BBIYUCISTH
JUHCHHBIC W YIJIOBBIC BCJIMYUHBI, TPOBOJUTH
HEO0OXOIUMBIC JOKA3aTEeIIbHEBIC PACCYKICHHUS.

3HAKOMHTBLCS C HCTOpH@fI Pa3sBUTHA TCOMETPUN

MIPOBOJIUTH

rpyoyl0  OLIEHKY

TpeyrojibHuKn
(22 9)

[TonsiTve O PaBHBIX TPEYrOJIbHUKAX
U TEpPBUYHBIE IIPEJICTABICHUS O
pPaBHBIX (KOHTPYIHTHBIX) (hUTypax.
Tpu [IpU3HaAKa paBeHCTBa
TPEYrOJIbHUKOB.
IIpu3naku paBeHCTBa
IPSIMOYTOJIBHBIX ~ TPEYIOJIbHUKOB.
CBoiicTBO MeHaHbl
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOeipeHHbIE "
PaBHOCTOPOHHHE  TPEYIOJBHUKHU.
[Tpusnakn " CBOICTBa
PaBHOOEIPEHHOTO TPEYTOJIbHUKA.
[Ipotus OoJbIIeH CTOPOHBI
TPEYroJIbHUKA  JICKHUT  OOJBIIHNI
yrois. IIpocreiiine HepaBeHCTBA B
T€OMETPUH. HepasenctBo
TPEYroJIbHUKA. HepaseHnctso
JIOMaHOM.

IIpAMOYTOJIBHBIA TPEYTrOJBHUK C
yriaom B 30°.

ITepBsie TTOHSITHS 0
JI0KAa3aTeNbCTBAX B TEOMETPUHU

Pacnio3HaBaTh mnapbl paBHBIX TpPEYroJbHUKOB Ha
TOTOBBIX YepTexkax (C yKazaHHEM IMPU3HAKOB).
BeiBoauts CJIEJICTBUS (paBeHCTB
COOTBETCTBYIOIIIMX  3JIEMEHTOB) paBEeHCTB
TPEYTOJIbHUKOB.
@OopMyJIMPOBATh ONPEAEICHUSA:
TYIOYTOJIBHOTO, IPSMOYTOJIBHOTO,
pPaBHOOEIPEHHOTO, PaBHOCTOPOHHETO
TPCYIrOJIbHUKOB, 6I/ICC€KTpI/ICI)I, BBICOTHI, MCAHWAaHbI
TPEYroJbHUKA;  CEPEIUHHOI0  IEepIEeHAUKYIsIpa
OTpe3Ka; HepuMeTpa TPEYroJbHHKA.
dopmynupoBaTh CBOMCTBA u
paBHOOEAPEHHOTO TPEYTOJbHUKA.
CTpouTh YepTexu, pelaTh 3aJa4d C OMOILBIO
HaxXOXXIACHUA paBHBIX TPCYTI'OJIbHUKOB.

[TpuMeHATh MPU3HAKU PABEHCTBA MPSIMOYTOJIbHBIX
TPEYTrOJLHUKOB B 3a/[a4aXx.

Hcnonb3oBath U poBbIE pecypcsl
MCCIICIOBAHMSI CBOMCTB U3y4aeMbIX (QUTYD.
3HaKOMUTbHCS C UICTOPUEH Pa3BUTHS T€OMETPHH

n3

OCTPOYTOJILHOTO,

IIPpHU3HAKH

TUTSL

IHapajenbHbIe
npsimMble,
YIJIOB

cymMma

Tpeyrojibuuka (14

4)

[TapamtensHbIe IIpsIMBIE, ux
CBONCTBA, ITareii IIOCTYJIaT
EBxnuna. Haxpecr JIeXKaIue,
COOTBETCTBEHHbBIE u
OJIHOCTOPOHHHE yTIIBI
(0Opa3oBaHHbBIE TIpU NEPECEUEHUU
NapauIeIbHBIX MPAMBIX CEKYILEH).
[Tpu3Hak mapanaenbHOCTH HPSIMbIX
4yepe3 paBEHCTBO PACCTOSHHUH OT
TOYEK OJHOW NpPsIMOM 10 BTOPOH
IPSIMOA.

CyMMa yIVIOB TpEeyrojibHUKA H
MHOT'OYT'OJIbHUKA.

BHenHue yriel TpeyrojibHUKa

@opMyIMpPOBATh MOHATHE MAPAJUIEIBHBIX IPSIMBIX,
HaxOJUTb NIPAKTUYECKHUE IIPUMEPHI.

N3yuath cBoiicTBa yIJIOB, OOpa30OBaHHBIX IpH
MIEPECCUCHUN NapAJIIENBbHBIX IPSAMBIX CEKYIIEH.
IIpoBOaUTE [OKA3aTENbCTBA MAPAIEIBHOCTH ABYX
IPSIMBIX C TOMOILBIO YIJIOB, OOpa30BaHHBIX IPHU
[IEPECCUCHUN OTUX IMPSAMBIX TPETbEH MPAMOMU.
Beluucnate  CymMmy  yIJIOB  TPEYroJIbHMKAa U
MHOT'OYTOJIbHHUKA.

HaxoauTs uncioBble 1 OyKBEHHbIE 3HAUEHUS YTIIOB
B TEOMETPUYECKHMX 3aJadaX C MCIOJb30BAaHUEM
TEOpEM O CyMME YIJOB TpEYroJbHUKA U
MHOI'OYTOJIbHHUKA.

3HAKOMUTBCS C ICTOPUEN pa3BUTHUSI TEOMETPUH

OKpyx HOCTH
KPYT.
I'eomeTpuueckue
MOCTPOCHUSA

(14 4)

Hu

OKpYyXHOCTh, XOPJIbI ¥ JTHAMETPHI,
ux cBoiictBa. KacarenpHas K
OKPYKHOCTH. OKpyXHOCTB,
BnucaHHass B yroi. Ilonsrtue o
I'MT, npuMeHeHue B 3aJayax.
buccektpuca u CEpPEIMHHBIN
NEePIEHIUKYIISIP KaK

@opMyIHpOBaTh  ONPENEIEHUS:  OKPYKHOCTH,
XOpAbl, AMAMETPA U KacaTeIbHOM K OKPYKHOCTH.
N3yuatp WX CBOWCTBA, NPU3HAKH, CTPOUTH
yeprexu. MccmenosaTs, B TOM 4YHCIIE€ HCIOIB3YS
HUGPOBBIE PECYPCHI: OKPY)KHOCTh, BIMCAHHYIO B
yroJ; LEHTP OKPYKXHOCTH, BIIMCAHHOM B YIOJ;
PaBEHCTBO OTPE3KOB KaCaTEIIbHBIX.
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reOMETPUUYECKUE MECTa TOUEK. Ucnonp3zoBates Meton I'MT nmng mokasarenbcTBa
OKpy’>KHOCTb, OIHKCaHHasT OKOJIO | TEOPEM O TEepeceYeHUu OHCCEKTpUC  YIJIOB
TpeyroiibHUKa.  BrnucanHas B | TPEYroJIbHUKA U CEPEAUHHBIX MEPHEHIAUKYISIPOB K
TPEYTOJIbHUK OKPYKHOCTb. CTOpOHaM TpeyroibHuka ¢ nomompo ['MT.
[Ipocreiimue 3a7a4u Ha | OBnaseBaTh MOHATUAMH BIUCAHHONM W OMUCAHHOM
IIOCTPOEHUE OKPY)KHOCTEH TpPEYroJibHUKA, HAXOJUTh LEHTPbI
9TUX OKPYKHOCTEH.
Pemate OCHOBHBIE 3aJlauyM Ha IIOCTPOEHHUE: YIJIa,
PAaBHOTO JIAaHHOMY; CEPEIUHHOTO MEpPHEHIUKYIsIpa
JAHHOT'O OTpe3Ka; MpsAMOM, MNpOXOAAUIel uepes
JAHHYI0 TOYKY U IIEpIECHIUKYJISPHOU JTaHHOU
MPSAMOM; OUCCEeKTPHUCHI JTAHHOT O yria;
TPEYTOJIbHUKOB IO PA3JIMYHBIM 3JIEMEHTAM.
3HAKOMUTBCS C UCTOPUEHN pa3BUTUS TEOMETPUHU
IloBTOpEHUE, IToBTOpEeHME u 00o06muenue | Pemars 3ajaun Ha NOBTOPEHUE, UILUTIOCTPUPYIOLITHE
0000menue OCHOBHBIX TIOHATHUM M METOJOB | CBSI3U MEXIY Pa3IMYHBIMH YaCTAMH Kypca
3HAHMH Kypca 7 Kiiacca
(4 1)

IF'EOMETPUSA 8 kaacc (68 yacoB)

Ha3zanue pasnena | OCHOBHoOe cofep:KaHue OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AOIIHUXCS

(TeMbl)

Kypca (4McJ10 4acoB)

Yeroipéxyroabauku | [lapamienorpamm, ero | M3o0paxarb ¥  HaXxOAUTh HAa  4YepTexkax

(12 v) IIPU3HAKU U CBOMCTBA. YacTHBIE | YETBIPEXYTOJIBHUKH PA3HBIX BUJOB U UX JIEMEHTBHI.
ciIy4au napajuiesorpaMmmon | @opMynMpoBaTh ONPENEICHUs: Napajllesiorpamma,
(MpsAMOYTOJIbHUK, poMO, | mpsIMOyToJbHHMKA, pomba, KBajpara, Tpaneuuy,
KBaJpaT), MX TNPU3HAKK U | paBHOOOKOH Tpamenuu, IpsMOyTroJIbHOM Tpaneuy.
CBOMCTBA. Tpanenus. | [loka3slBaTh M HMCIOJIB30BATH IPU PEIICHUM 3a7a4
PaBHOOOKast M mNpsIMOYyrojbHas | MPU3HAKK M CBOWCTBA:  MapajliesiorpaMma,
Tpaneuuu. NpsIMOYTOJIbHMKA, pomOa, KBajpara, Tpamenuu,
YaBoenue MeJluaHbl. | paBHOOOKOH Tpamneuuu, NpsiMoyrojabHON Tpaneuuy.

IleHTpanbHast CUMMETPUS

[TpumensTH METO/T YABOEHUS MEIHaHbI
TPEYTrOJIbHUKA.
Ucnonp3oBath udpossie pecypcebl TSt

HCCIIEIOBaHMsI CBOMCTB U3ydaeMbIX (QUryp.
3HAKOMUTHCS C UCTOPHEN pa3BUTHUSI TEOMETPUN

Teopema ®aneca u
Teopema 0
NMPONOPIHOHATbHBIX
oTpe3Kax, noaoo-
Hble TPeyroJbHUKH
(15 9)

Teopema ®daneca u TeopeMa o
IIPONOPLIUOHAIBHBIX OTPE3KaX.
Cpenssisi TUHUSA TpPEYroJIbHUKA.
Tpanenus, e€ cpeaHss TUHUS.
IIponopuuoHanbHbBIE  OTPE3KH,
IIOCTPOCHUE YeTBEPTOIO
IIPONOPLUOHAIIBHOIO OTPE3KA.

CoiicTBa ILIEHTpa Macc B
TPEyroJbHUKE.

[Tonobubie TpeyronpHuku. Tpu
MpU3HAKa mogo0ust

TPEYroJbHUKOB. IIpakTnueckoe
IIPUMEHEHHUE

IIpoBOAUTE TOCTPOEHUS C IOMOIIBIO LUPKYJIS U
JUHEWKH C WCIOoIb30BaHHE TeopeMmbl Daneca wu
TEOPEMBI O MPONOPLUOHAIBHBIX OTPE3KaX, CTPOUTH
YETBEPTHIN MPONOPIHOHAIBHBIN OTPE30K.
IIpoBoauTh HOKA3aTEIBCTBO TOrO, 4YTO
TPEYTrOJIbHUKA IEPEeCeKaroTCss B OJHOW TOYKE, W
HaxOIUThb CBA3b C LEHTPOM Macc, HaXOIUTh
OTHOILIEHHE, B KOTOPOM MEIUaHbI JEIATCS TOYKOU
UX IIEPECEUCHUS.

Haxomuth momoOHbIE TPEYroiabHUKHM Ha TOTOBBIX
yeprekax € YKa3aHWEM  COOTBETCTBYIOIIMX
MIPU3HAKOB TI0I00MSI.

Pemate 3amaun Ha NOAOOHBIE TPEYTOJBHUKU C

MEIHaHbI

TTOMOIITBIO CaMOCTOSITEITBHOTO MOCTPOEHUS
yepTexRen u HaXO0XXJICHUS IMOO0OHBIX
TPEYTrOJbHUKOB.
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[IpoBOomUTh JOKA3aTENbCTBA C HCIOJb30BAaHUEM
MIPU3HAKOB TI0I00MSI.
Jloka3bIBaTh TpU
TPEYTrOJIbHUKOB.
[IpuMeHATh MOJTyYEHHbIE 3HAHUS TPU PEUICHUU
TCOMETPUUYECKUX U MIPAKTUYECKUX 3a]1a4.
3HAKOMUTBHCS C UCTOPHUEHN pa3BUTHS F€OMETPUN

MpU3HaKa moa00ust

ILnomann.
Haxo:xnenue
IJionaaen
TPeyroJibHUKOB

U MHOIOYroJbHBIX
¢uryp. Iiomanu
nono0HbIx ¢uryp (14
)

[Tonsstue 06 oOmel Teopuu
TUIOUIA/IH.
Dopmysl
TPEYroJbHHKA,
napajuienorpamma. OTHOIIEHUE
wioniaied  TPeyrojibHUKOB C
00IIMM OCHOBaHUEM WJIH O0IIeH
BBICOTOM.

JJIsA Iiomaiun

Brrunciaenue ILTIOIIAICH
CJIOKHBIX buryp yepes
pazObuenne Ha  YacTH U
JIOCTPOEHUE.

[Tnomanu ¢uryp Ha KiIeT4yaTon
Oymare.

[Tnomanu noOaO0OHBIX — UTYP.
Breraucnenne TUIOIIACH.
3amaun c MPAKTUYECKUM
coaepxanueM. Pemenue 3amau ¢
ITOMOIIBIO MeToIa
BCIIOMOTATEIBHOM TIIOIIA N

OBnazeBaTh NEPBUYHBIMU MPEACTABICHUSIMU 00
obmeld Teopur IIomAnM (Mepbl), GopMyIHpoBaThH
CBOWMCTBA TIUIOIIATH, BBIACHATH WX HArJISIHBIN
CMBICII.

BeBonuTh (hopMyIibl MIIOIMIATN MapajuieorpaMmma,
TpeyrojbHUKa, Tpaneuuu U3 (GopMyJbl IUIOMIAIU
IPSIMOYTOJIbHUKA (KBajapaTa).

BeiBonute  Qopmysbl  IUIOMIAAM  BBIMYKJIOTO
YETHIPEXYTOJIbHUKA Yepe3 JUaroHajii U Yrod
Mexny HuMmH. Haxomute mnmomagu — Quryp,
N300paXEHHBIX Ha KJIETYaTOU Oymare,
UCTIOJIb30BaTh pa30MEeHNE HAa YaCTH U JOCTPOCHUE.
Pa30upats PUMEPBI UCIIOJIb30BaHUS
BCIIOMOTATENIbHOW  TUIOMIAAM  JUISl  pEeHIeHUs
reOMEeTPUUYECKUX 3a7au.

Haxomuth miomaan noo0HbIX GUryp. BeraucisTs
IUIOMIA/IA PA3IMYHBIX MHOTOYTOJIBHBIX (pUTyp.
Pemate 3amaum Ha IUIOMIAAL C TMPAKTHYECKUM
coJiep>KaHueM

Teopema IIudaropa

n Ha4vYajia
TPUTOHOMETPHUH
(10 v)

Teopema [Tudaropa, eé
JTIOKA3aTeNbCTBO U MPUMEHEHHE.
O6parnas Teopema [udaropa.

Onpenenenue
TPUTOHOMETPUYECKUX (PYHKIIMH
0CTPOro yria,
TPUTOHOMETPHICCKHE
COOTHOIIICHUS B

MPSIMOYTOJIBHOM TPEYTOJIbHUKE.
OcHoBHOE

TPUTOHOMETPUYECKOE
TOKJIECTBO. CooTHOIIeHHUS
MEXIY CTOpOHAMHU B
NPSIMOYTOJIBHBIX

TPEYroJbHUKaxX ¢ yriamu B 45°
u 45°; 30° u 60°

Joxka3biBaTth TeopeMy [Iudaropa, ncnoiab3oBaTh

€€ B PaKTUYECKUX BbIYUCICHUSAX. DOopMyIupoBaTh
ONpeeNeHUusT  TPUTOHOMETPUUYECKUX  (YHKIUI
OCTPOTO yTila, IPOBEPATh UX KOPPEKTHOCTD.
BBIBOIUTE TPUTOHOMETPUYECKHE COOTHOLIEHUS B
MIPSAMOYT'OJIBHOM TPEYTOJIbHUKE.

HccenenoBate COOTHOLIEHUS MEXKIAY CTOPOHAMM B
IIPSIMOYTOJIBHBIX TPEYTOJBbHUKAX C yrilaMu B 45° u
45°; 30° u 60°.

Hcnonp3oBath (HOpMyIibl MPUBEIEHUS U OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO IS HAXOXKICHUS
COOTHOLIEHUH  MEXKIy  TPUTOHOMETPUYECKUMU
(YHKUIMSAMH pa3IMYHBIX OCTPHIX YTJIOB.

[IpuMeHATh TMONy4YEHHBIE 3HAHUS W YMEHHs IIpU
pELICHUH IIPAKTUYECKUX 3a/1a4.

3HAKOMUTBCS C ICTOPUEN pa3BUTHUSI TEOMETPUH

Yriabl B OKPpYKHOCTH.
Brnucannblie

H ONMCAHHBbIE
YeThbIPeXyroJbHUKH.
KacareabHble

K OKPY>KHOCTH.
Kacanue
OKPY/KHOCTEH

(13 v)

Brnmcanneie u  mEeHTpadbHBIE
YTJIBI,

Yrojl MEXIy KacaTelbHOU WU
XOPJAOH.

VYrael  Mexay xXopaamMd  H
CEKYILUMH.

Brnucanneie u  OmMcaHHBIE
YETBIPEX -

YTOJIbHUKHM, WX TMPU3HAKU U
cBoiictBa. [lpumeHeHne H>TUX
CBOWCTB

dopmynupoBath OCHOBHBIE OIpeIeTICHUS,
CBSI3aHHBIE C yIrJlaMH B Kpyre (BIIMCAaHHBIA yrod,
IICH-

TpaJIbHBIN YTou).

Haxonute BOUCAaHHBIC YTIJIbI, OMHUPAMONIHECS Ha
OJIHY JYTY, BBIYHCISTH YIJIbl C TIOMOIIBIO TEOPEMBI
0

BIMCAaHHBIX  yIJIaX, TEOpPEMbl O BIIMCAaHHOM
4eTPEXYTOJIbHUKE, TEOPEMBI O IICHTPAITEHOM YTIIC.
HccnenoBath, B TOM YHCIIE C HOMOIIBIO HU(PPOBBIX
pECypCOB, BIIMCAHHBIC W OIHMCAHHBIC YETHIPEX-
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IpU PELIEHUU TeOMETPHUYECKHUX
3a-

YT OJIbHUKH, BBIBOAUTH UX CBOWCTBA U MPU3HAKH.
Hcnonp30Bath 3T CBOMCTBA M NPU3HAKH MPH

Jad. pelIeHnu 3a1a4y
Bzaumnoe pacrojoKeHue
ABYX
OKPYHOCTEH. Kacanue
OKPYKHOCTEH
IloBTOpEHUE, [ToBTOpeHune OCHOBHBIX | Pemars 3a1auun Ha MOBTOpEHUE, WLTIOCTPUPYIOIINUE
00001IeHEe MOHSTUI U METOZOB KYPCOB 7 U | CBSI3U MEX]y Pa3IMYHbIMH YacCTsIMHU Kypca
3HAHHUH 8 K1maccoB, 0000IIEHNE 3HAHNUI
49

I'EOMETPHA 9 kaacc (68 yacoB)

Ha3panue pasnena | OCHOBHOe colpep:KaHue OcHOBHBIE BHIbI 1€ATEJILHOCTH 00y4a0IIMXCH
(Tembl)
Kypca (YHCJI0 YaCOB)
Tpuronomerpus. Onpenenenue dopmyarpoBaTh olpeseNeHus
TeopeMbl KOCHHYCOB | TPUTOHOMETPUUYECKUX TPUTOHOMETPUYECKUX (DYHKIUN TYMBIX U MPSMBIX
U CMHYCOB. ¢dbyakuumit yrimos ot 0° 1o 180°. | yrios.
Pemenne Kocunyc u cunyc mnpsmoro u | BeIBOOUTH T€OpeMy KOCHHYCOB U TEOPEMY CUHYCOB
TPeyroJbHNKOB TYIIOTO (c pannycoM ONMCAHHOMN OKPY>KHOCTH).
(16 v) yraa. TeopemMa  KoCHHYCOB. | Pemars TpeyroabHUKH.

(O600mEnHas) Teopema | Pemats npaktuueckue 3agauu, CBOSAIINECS K Ha-

CUHYCOB (C panu- XOKJICHUIO Pa3JINYHBIX AIE€MEHTOB TPEYTOJbHUKA

YCOM OIMCAHHOW OKPYKHOCTH).

Ha-

XOXKJEHHE [UIMH CTOPOH H

BEJIMYUH

YIJI0B TPEYTOJIbHUKOB.

dopmyna ioniaan

TpeyrojbHUKa

yepe3 JBE CTOPOHBI M Yroi

MEXIY

Humu.  @Dopmyna  momanu

YETBIPEXYTOJIBHUKA Yepe3 €ro

JaroHajn

U YroJl MEKy HUMHU.

[TpakTueckoe IIPUMEHEHNE

JIOKa3aHHBIX TEOPEM
IIpeoOpasoBanue [Tonstue o mnpeobpazoBanuu | OcBauBaTh MOHATHE MPEOOPA30BAHUS OJOOHS.
noaoous. 010~ UccnenoBaTs OTHOIIEHUE IMHEMHEIX JIEMEHTOB
Metpuyeckue ous. ¢buryp npu npeobpazoBanuu noxodus. Haxoaure
COOTHOLICHUSA COOTBETCTBEHHBIE  DJIEMEHTHI | IPUMEPBI o100ust B OKpY’Karolen
B OKPY:KHOCTH NoJ00HBIX (QUTyp. JIECTBUTEIIBHOCTH.
(10 9) Teopema 0  mnpousBedeHUH | BRIBOAUTH METPUUECKHUE COOTHOIIEHUS MEXKIY OT-

OTpPE3KOB
XOpJ, TeOpeMa O MPOU3BEICHUN
OTPE3KOB CEKYIIUX, TeopeMa O

KBaJpare KACcaTeJIbHOM.
IIpumeHeHue B

pelIeHnn TFE€OMETPUYECKUX
3a1a4y

pe3KaMu XOpJ, CEKyIIMX U KacaTelbHbIX C
WCIIOJIb30BAaHUEM BITMCAHHBIX YIJIOB M TIOJIOOHBIX
TPEYrOJIbHUKOB.
Pemate reomerpuueckwe 3amayd M 3agaddl U3
peaslbHOM JKU3HU C HCIOJB30BaHUEM TMOJOO0HBIX
TPEYroJIbHUKOB
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Bektopsi (12 1)

Onpenenenne BEKTOPOB,
CJIOKEHHE U Pa3HOCTh BEKTOPOB,
YMHO)XEHUE BEKTOPa Ha YHUCIIO.
DuU3NYECKUN U TEOMETPUICCKUI
CMBICJI BEKTOPOB.

Pasnoxenue BekTOpa MO JIBYM
HEKOJUIMHEAPHbIM  BEKTOPAM.
Koopaunatsl BekTopa.
CkansipHoe IIPOU3BE/ICHUE
BEKTOPOB, €r0 MPUMEHEHUE AJIs
HAXO0X/I€HUs JUIMH U YIJIOB.
Pemenne 3amad ¢ mMOMONIBIO
BEKTOPOB.

[IpumeneHue BEKTOPOB st
pemeHns 3a1ad KWUHEMAaTUKA M
MEXaHUKHU

Hcnonbs3oBaTh  BEKTOpPHl  KAaK  HAlpaBJICHHbBIE
OTpE3KH, HCCJIEI0BATh r€OMETPUYECKUN
(mepememnienne) W (QU3NYECKU (CHIIA) CMBICIBI
BEKTOPOB.

3HaTh OINpPEAETICHUS] CyMMbl U Pa3HOCTH BEKTOPOB,
YMHOXXEHHMSI BEKTOpa Ha YHCIO, MCCIEI0BaTh
TEOMETPHUECKUIT M (DU3MYECKHI CMBICIBI 3TUX
ornepanui.

Pemars T€OMETPUUECKHE
HCII0JIb30BAHUEM BEKTOPOB.
PacknanpiBaTe BEKTOp IO ABYM HEKOJUIMHEAPHBIM
BEKTOpaM.

Hcnons30BaTh CKaIsIpHOE IIPOU3BEICHUE BEKTOPOB,
BBIBOJUTH €I0 OCHOBHBIE CBOMCTBA.

3aga4uun C

Bbruncnsate cymMMmy, pa3HOCTb M CKaJsIpHOE
IIPOU3BE/ICHNE BEKTOPOB B KOOPAMHATAX.
[IpumeHsITh  CKaJIpHOE  NPOM3BEACHHE  JUIS

HaxXOXKXIACHUA IJIMH U YI'JIOB

JdexapToBbl
KOOPIMHATBI
m10cKkocTH (9 4)

Ha

JlekapToBBl KOOPAMHATHI TOYEK
HA TJIOCKOCTH.

VYpaBHeHue mnpamoil. YriaoBou
KOd(p(UIIMEHT, TaHTeHC Yyria
HAKJOHA, MapajyieibHbIE U
NEPIEeHIUKYIISIPHBIC TIPSIMbIC.
VYpaBHeHHe OKPY’KHOCTH.
HaxoxneHue KoopAWHAT TOYEK

OcBauBaThb TMOHATHE NPSIMOYTOJBHON CHCTEMBI
KOOpJMHAT, J€KapTOBbIX KOOPANHAT TOUKH.
BelBOmuTE ypaBHEHME MpSMOM U OKPYKHOCTH.
BeiaensaTe IOJIHBIA KBajpaT Uil HAaXOXIACHUS
LEHTPA U PaJuyca OKPY>KHOCTH 110 €€ YPaBHCHHUIO.
Pemarp  3agaunm  Ha  HaxoXICHHE  TOYEK
[IEPECEUECHMS NIPSIMBIX U OKPYKHOCTEM C ITOMOIIBIO
METOJ1a KOOPAHHAT.

nepeceueHsl OKPYXHOCTH | | Mcronmb30BaTh CBOMCTBA yriioBoro kodg¢uimenra
IPSIMOA. IpsAMON TIPU pELICHUU 3aJad, [ ONpEeIeIcHUs
Meron KOOpAUHAT IIpU | PACIIOJIOKEHUS IIPSIMOM.
peLIeHU reoMmerpuueckux | [IpumensaTs KOOPJIHMHATHI pu peleHun
3az1ad4. F€OMETPUYECKUX M MPAKTHUYECKUX 3aaad, s
Hcnonb3oBanue METOJA | IOCTPOEHUs MaTeMAaTHYECKUX MOJCIEH pealbHBIX
KOOpJAMHAT B  MPaKTHYECKHX | 3a/1a4 («METOJ KOOPIHUHATY).
3a1a4ax ITonb30oBaTbes 111 MOCTPOCHUS U HCCIENOBaHUMN
1M (POBBIMU pECYpCaMHU.
3HAKOMUTHCS C UCTOPUEN Pa3BUTHUSI TEOMETPUN
IIpaBuiabHbIe IIpaBunpHbIE PopMyIHpOBaThH onpeeeHue IIPaBUJIBHBIX
MHOTOYT 0JIbHUKH. MHOT'OYTOJIbHUKH, MHOT'OYTOJIbHUKOB, HAXOIUTh UX DIIEMEHTBI.
JJMHAa OKpYKHOCTH | BBIYMCIEHHE HUX 2JIeMEHTOB. | [I0ap30BaThCS MOHATHEM JIIMHBI OKPYKHOCTH,
U IUI0AAb Kpyra. Yucno BBE/ICHHBIM c IIOMOILIBIO IIPaBUJIBHBIX

Boruuciienue T ¥ JUIMHA OKPY>KHOCTHU. [/[NMMHA | MHOTOYTOJIHUKOB, OINPEAENATh YHUCIO T, JUIMHY
1oaaei IyTd OKPY>KHOCTHU. PaauaHHas | Iyru U paguaHHYIO Mepy yria.
84) Mepa [IpoBONTH MEepexoT OT paJuaHHON MEPHI yriia K
yria. rpajlyCHOM U HA0OOPOT.
[Imomaaes  kpyra uw  ero | OnpenensTs IIOMAAb Kpyra.
AIIEMEHTOB BreiBoauth (hopmMyibl (B rpalyCHON U pagriaHHON
(cexTopa " CEerMEHTA). | Mepe) MJs JJIMH JyT, IUIOmaaeld CEeKTOpOB |
Brruncnenue CErMEHTOB.
rioniaien ¢buryp, | Beruncnare miomiaau Guryp, BKIIOYAIOMNX 3Je-
BKITFOUYAIOIITUX MEHTBI OKPYXHOCTH (Kpyra).
JJIEMEHTHI KpyTa HaxoauTh miomaay B 3a1a4ax peajibHOM KU3HU
JABu:keHust [TonsiTne 0 IBUKeHUH | Pa3bupare mpumepsl, WUTIOCTPUPYIOIINE MOHATHS
MJI0CKOCTH IIJIOCKOCTH. [TapannenbHbIi | ABUKEHUS, HEHTPOB U OCEH CUMMETPHHU.
(6 9) NIEPEHOC, IIOBOPOT n | QopMynupoBaTh  ONPEJENEHUS  IAPAJIIEIBHOTO
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cumMmerpud. OcH M LEHTpHI
CUMMETPHH.

[Ipocreiimine npUMEHEHUS B
peLIeHnH 3a1a4

NepeHoca, IOBOpPOTa U OCEBOW CHUMMETPHHU.
BreiBonuTh MX CBOMCTBa, HAXOAWUTH HETOABHKHBIE
TOYKHU.

HaxoauTh 1EeHTpBhI U OCH CUMMETPUM MPOCTEHIITNX
buryp.

[TpuMeHsTh NapajieNbHbIi MEPEHOC U CUMMETPHUIO
IPH PEIICHUN TeOMETPHUYSCKUX 3amau (pa3doupath
MIPUMEPHI).

Hcnonp30BaTh A1 MOCTPOEHMSI U HCCIEIOBaHUI
1u(pPOBbBIE PECYPCHI

IloBTOpEHME, IToBTOpEeHnE OCHOBHBIX
00o0menue, HOHSTUA U METOJOB KypCOB 7—
cucTeMaTH3anus 9 kmaccoB, 0000mIeHHE U
3HAHU2 CHCTEMATU3ALIHS 3HAHUU.
(7 9) [Ipocreiimine reomeTpuYecKue

buryppl U UX  CBOMCTBa.
H3mepeHue  reoMeTpuuecKux

BEJINYMH.
TpeyroybHUKH.

[TapannensHbie u
NEPIEHIUKYJISIPHBIE TIPSIMBIE.
OKpyXKHOCTb u KpYT.
I'eomeTpuyeckne MOCTPOCHHUS.
Vil B OKPYKHOCTH.

Bnoucannnie u OITMCAaHHBIC
OKPY’KHOCTH MHOT'OYT'OJIbHHUKOB.

[Tpsamas 51 OKPY’KHOCTb.
YeTbIpEXYrOJbHUKHY.
Bnucannble W onucaHHBIE
YETBIPEXYTOJIbHUKH.
Teopema Ilucdaropa m Hayaia
TPUTOHOMETPHH. Pemenne

00LINX TPEYTrOJIbHUKOB.
[TpaBuIIbHBIE MHOTOYTOJBHUKH.
[IpeoOpazoBanusi  IJIOCKOCTH.

JIBroKeHUS. [TonoGwue.
Cummerpus.

IImomians. Brruucnenune
TLIOIIAJICH. IInomangu

NOJ00HBIX (Uryp.

JlekapToBBl ~ KOOpIWHATHI  Ha
TUIOCKOCTH.

BekTopsl Ha IIOCKOCTH

OnepupoBarh NOHATHAMU: (UTYpa, TOUKA, NpsIMasd,
yroi, MHOTOYIOJbHHMK, PaBHOOCAPEHHBIH U
PaBHOCTOPOHHUI TPEYrOJIbHUKH, IHPSIMOYTOJIBHBIN
TPEYroJbHUK, MeIuaHa, OHMCCEeKTpHUca M BBICOTA
TPEYTrOJIbHUKA, 1apaJUIETIOTPAMM, poMo,
IIPSAMOYTOJIBHUK, KBaJpaT, TPaIeuus; OKPYKHOCTb,
KacaTelbHas; pPaBEHCTBO U mojo0ue ¢uryp,
TPEYTrOJIbHUKOB; IIapaJuIeIbHOCTh u
NEPHNEHAUKYISIPHOCTD  IPSIMBIX, Yroll  MEXAY
IPSIMBIMU, CHUMMETPUS OTHOCHUTEIBHO TOYKH M
IIPSAMOM; JUIMHA, pACCTOSIHUE, BEJIMYMHA YIUIA,
I1oua1b, NEPUMETP.

Hcnonb30Bate (GOpPMYIBI: MEpUMETpa M IUIOMIAIH
MHOT'OYTI'OJIbHUKOB, JIJIMHBI OKPYKHOCTH U IUIOIIAIH
Kpyra, 00bEMa IpsMOYTOJIBHOTO NapajuleIenuIea.
Onepuposarb MOHATUSAMU: IIPSIMOYTOJIbHAS
CHUCTEMa KOOpPJMHAT, BEKTOP; MCIOJIb30BaTh 3THU
MOHATUS JJI NPEICTaBICHUS NAaHHBIX U pELICHUsA
3aJa4, B TOM UHCJIE€ W3 JPYrHUX Y4eOHBIX
npeameroB. Pemare 3agauM  Ha  IOBTOpEHUE
OCHOBHBIX MOHSATHM, WUTIOCTPALUIO CBSI3EH MEXIY
pa3IMYHBIMM YacTSIMHU Kypca. BeiOupare meton ams
peuieHus 3a1a4u.

Pemate 3a1a4u U3 MOBCEIHEBHON KU3HU

BEPOATHOCTDb U CTATUCTHUKA 7 kiaacce (34 yaca)

Haspanme pasgena | OcHOBHoOe colepxaHue
(Tembl) (umciio

XapakTepucTHKA IeATeJbHOCTH 00y4al0IHXCS

4acoB)

IIpeacrasienue IIpencraBnenne  gaHHeIX B | OcBauBaTh CIOCOOBI MIPEACTABICHUS

JAHHBIX TabIuIax. [IpakTHyeckue | CTATUCTUYECKUX AAHHBIX M YHCJIOBBIX MAacCHBOB C

(7 9) BBIUUCIIEHUS] 10 TaOJWYHBIM | IOMOLIbIO TAOJIUIl U AUArpaMM C HUCHOJIb30BaHUEM
JTAaHHBIM. N3Bneuenune U | aKTyaJbHbIX U BaXHBIX JAHHBIX (AeMorpaduyeckue
UHTEpHpeTanus TaOJMYHBIX | JaHHBIE,  MPOM3BOACTBO  NPOMBIIUICHHOH U
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nanHbiX. [IpakTrueckas paboTa | CeITbCKOXO3SIMCTBEHHOM NPOAYKIUH,
«Tabmuieny. 0011IeCTBEHHBIC U TIPUPOIHBIC SIBICHMUS).
['paduueckoe  mpencrasnenue | M3ydate Meroabl paboThl C  TaOMUYHBIMH U
JMaHHBIX B BUJE KPYIOBBIX, | [paUUEeCKUMU  TPEACTABICHUSMH  JAHHBIX C
CTOJIOMKOBBIX (cToy0YaThIX) | MOMOIIBI0  MH(PPOBBIX  PECYpCOB B XOJE
Jyarpamm. UYrenue U | IPaKTUYECKHUX paboT
MOCTPOEHUE JIUarpaMM.
[Ipumepsr  memorpaduuecKux
JAarpaMM. [IpakTnueckas
pabota «JluarpaMmbi»
OnucarejnbHast Yucnossle Habopsl. Cpeanee | OcBauBaTh TOHATHSA: YKCIOBOM Habop, Mepa
CTAaTHCTHKA apudmeTnyeckoe. LHEHTPAIbHOM TEHJCHLIMH (Mepa ILEHTpa), B TOM
8 v) Menuana yucinoBoro Habopa. | yucie cpegHee apudmMeTuyeckoe, MeAnaHa.
YcToiunBOCTh MEIHAHBI. OnuchiBaTh CTaTUCTUYECKUE JIaHHBIE C IMMOMOIIBIO
[TpakTrueckas paborta | cpenHero apudmernyeckoro U Mmeauansl. Pemarthb
«CpenHue 3HaYCHUS. 3aJ1auH.
HaubGonpmee wu Haumenblnee | M3yyath CBOIiCTBa CpelHHUX, B TOM UHCIE C
3HAUEHUS YHCIOBOrO Habopa. | moMOmb0  MUPPOBBIX  PECypcoB, B  XOJe
Pazmax MPAKTUIECKHUX PadoT.
OcBauBaTh MOHATHS: HAaMOOJbIIEe U HAUMEHBIIIEE
3HAYEHMsI YUCITIOBOTO MacCCUBa, pa3Max.
Pemarp 3amaum Ha BBIOOp crmocoba OmMUCAHHS
JIAHHBIX B COOTBETCTBUU C TPHUPOJON HAHHBIX U
HEJSIMH UCCIIeI0BAaHUS
Cayuaiinas Cnyuaiinas M3MEHYMBOCTh | OcBaMBaTh MOHATHA: YaCTOTA 3HAYEHUN B MAacCUBE
H3MEHYNBOCTH (mpumepsr). YacTtoTa 3HAYEHMM | JaHHBIX, TPYNIUPOBKA JAHHBIX, THCTOIPaMMA.
(6 9) B MaccuBe naHHbix. | CTpOUTP W aHANU3UPOBATh  THUCTOTPAMMBI,
I'pynnupoBka. I'ncrorpamMmst. 0I0MPATh MOAXOJAIIMH 1Iar TPYNIHUPOBKU.
[IpakTuueckas pabota | OcBauBaTh rpaduueckre MPEeACTaBICHUS pPa3HBIX

«CrnyuaiiHast U3MEHYUBOCTH»

BUJIOB CIy4ailHOH M3MEHYMBOCTH, B TOM YHUCJE C
MOMOIIBI0  IU(PPOBBIX  PEecypcoB, B  XOJe
PAKTUYECKON pabOThI

BBeaenue B Teopuio

rpagos
(44)

I'pad, BEpIINHA, pedpo.
IIpencraBnenne  3amaunm C
noMomeio  rpada.  CreneHb
(BaJIGHTHOCTB) BEPILUHBI.
Yucno pébep u cymmapHas
cTerneHb BeplMH. Llens U nuKiI.
ITyte B rpade. Ilpencranenue
o cBmHOCTH Tpada. OOXxox
rpaga (s¥inepoB IyTh).
[IpencraBnenue 00
OpPUEHTHPOBAaHHBIX Ipagax

OcBauBatp NoOHATHS: rpad, BepirHa rpada, pedpo
rpada, creneHb (BaJ€HTHOCTb BEPIIMHBI), LIENb U
UK.

OcBauBaTh NOHATHUS: MyTh B Ipade, FiliepoB MyTh,
00xo rpacga, OpueHTUPOBaHHBIN Tpad.

Pemrate 3aaun Ha TOUCK CYMMBI CTETICHEH BEPIITHH
rpada, Ha Mouck obxojna rpada, Ha MOUCK myTeil B
OpUEHTUPOBAHHBIX Tpadax.

OcBauBath CIOCOOBI MPEACTAaBICHHUS 33734y U3
Kypca anredpsl, TeOMETPUHN, TEOPHH BEPOSITHOCTEH,
JIpyrux TpPeAMETOB C TOMOoIIbI0 TrpadoB (KapThl,
CXEMBI, JJIEKTPHUYECKUE IIeNH, (PYHKIHNOHAIHHEIE
COOTBETCTBUS) HA pUMepax

BepositHOCTH ]|
4acToTa CJIy4ailHOro
coobITHS

4w

Ciry4aiiHbId ONBIT U CIy4YalHOE
cobsiTHe.  BeposTHOoCTh  H
4acToTa COOBITHSL. Pons
MaJIOBEPOSTHBIX M MPAKTUYECKH
JIOCTOBEPHBIX CcOOBITHH B
npupojie u B obmecrse. Moneta
U UrpajbHas KOCTb B TEOPHH
BEPOSITHOCTEH.

ITpaktnueckas pabora «Hacrora

OcBauBaTh  TOHATHS:  CIAy4YalHBIA  ONBIT U
ciy4yanHoe coObITHE, MaJIOBEPOSTHOE u
MPAKTUYECKH TOCTOBEPHOE COOBITHE.

W3yuaTh 3HAUMMOCTH MaJOBEPOSITHBIX COOBITHH B
npupose u OOLIeCTBE Ha BaXKHBIX IPUMEPAX

(aBapwum, HECYACTHBIE CIIy4au, 3aIuTa
MepCOHAIbHON MH(OpMaInu, nepenayda JaHHbIX ).
I/IsyanL POJib KJIaCCUYECCKUX BCPOATHOCTHBIX

Mozeneli (MOHETa, WrpajbHasi KOCTh) B TEOPUU
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BBITTAZICHUA OpJia»

BEPOSATHOCTEH.

HaGmrogate ® um3y4arh dYacTOTy COOBITHHA B
MPOCTBIX YKCIIEPUMEHTAX, B TOM YHCIIE C TIOMOIIBIO
nU(ppPOBBIX PECypCcoB, B XOJ€e MPAKTHYECKOI
paboThI

0O0006menue,
KOHTPOJIb
(549)

[IpencraBnenue JTAHHBIX.
OnucarenpHas CTaTUCTHUKA.
BepositHOCTB CIIy4allHOTO
coObITUS

IIoBTOpPSTP H3Y4EHHOE M BBICTPAUBATH CHUCTEMY
3HaHUM.

Pemate 3agauu Ha NpENCTaBICHUE M OIMCaHUE
JAHHBIX C IOMOIIBIO HM3YYCHHBIX XaPAKTCPUCTHK.
OOcyxnate mpuUMEpbl  CIy4alHBIX  COOBITHH,
MaJIOBEPOATHBIX M IPAKTUYECKH JIOCTOBEPHBIX
CIIy4aiiHBIX COOBITHI, UX POJIM B MPUPOJE U KHU3HH
4eJI0BEKa

BEPOATHOCTDb U CTATUCTHUKA 8 kiacc (34 yaca)

Haspanme pasgena | OcHOBHoOe coiepxaHue XapakTepucTHKA AeATeJbHOCTH 00yYAKIIUXCS
(TembI) (4ucao
4acoB)
IloBTOpenne kypca | [Ipencrasienue naHHbIX. | [loBTOPSITH M3ydeHHOE M BBICTpaUBaTb CHUCTEMY
7 kaacca OnucarenpHas CTaTUCTHKA. | 3HAHUH.
(4 49) CnyuaitHas W3MEHUYMBOCTh. | PemaTe 3amaun Ha MPEACTAaBICHUE WM ONHUCAHUE
Cpennue yncioBoro Habopa. JIAHHBIX C MOMOUIBIO HU3YYEHHBIX XapaKTEPUCTUK.
Crnyuaiinbie coObITusl. | Pemate 3a1a4u Ha IIPE/ICTABIICHHE
BeposiTHOCTM M 4acTOTHI. | TPYIIIUPOBAHHBIX JaHHBIX M ONHCAHUE CIy4YalHOU
Kitaccnueckne Monenu TEOpUH | N3MEHYMBOCTH.
BEPOSITHOCTEM: MOHETa u | Pemate 3amaum  Ha  ONpeneNeHHEe  YacTOThI
urpajibHasi KOCTh CIIy4aHbIX COOBITHH, 0OCYXJEeHUe NpPUMEPOB
CITy4aiHbIX COOBITHIA, MaJIOBEPOSATHBIX U
MPAKTUYECKH JTOCTOBEPHBIX CIy4yalHBIX COOBITHH,
UX POJIM B IPUPOJIE U JKU3HU YEJIOBEKA
OnucarejgbHas OTKIIOHEHUS. Hucnepcus | OcBauBaTh MOHATUS: TUCHEPCHUS M CTaHJAPTHOE
CTATHCTHKA. YKCIIOBOTO Habopa. | OTKJIOHEHHE, HCIHOJIb30BATh 3TH XapaKTEPUCTUKU
PaccenBanue CrannaptHoe OTKJIOHEHME | JIJIsl ONIMCAHUS PACCEUBAaHUs JaHHbIX.
JAHHBIX qucia0Boro Habopa. /luarpaMmel | BerasuraTs runores3sl 00 OTCYTCTBUM MM HAJIMYUU
(4 49) paccenBaHuA CBSI3U I10 IMarpaMMaM PacCEUBAHUS.

CTpOI/ITB AuarpaMmsbl paCcCCUBAaHU 110 UMCHOIIHUMCA
JaHHBIM, B TOM YHCJIC C TIOMOIIILIO KOMITBIOTCPA

MuoxecTBa (4 1) MHoxecTBO,  NOAMHOXECTBO. | OcBauBaTh  MOHATUSA:  MHOXECTBO,  DJIEMEHT
Onepanuy HajJ, MHOKECTBAMH: | MHOXECTBA, TTOJIMHOXKECTBO.
o0beMHEeHHE, nepeceyeHue, | BeIMONMHATH  omepanuu  HAaJl  MHOXKECTBAMU:
JIOTIOJTHEHHE. 00beTMHEHNE, TIEpECeUCHHE, TOTIOTHEHNE.
CaoiicTBa orepanuit HajJ | Mcnonb3oBaTh ~ CBOWCTBA:  MEPEMECTUTEIBHOE,
MHOXECTBaMHU: COYETaTeNbHOE, PACTIPEETUTEIHHOE, BKIIOUCHUS.
MEPEMECTUTENBHOE, Hcnons3oBath  rpaduueckoe  MpeAcTaBICHUE
codYeTaTenbHOE, MHOECTB TIPH OMHMCAHUHN PEATBHBIX MPOIECCOB U
pacnpenenuTenbHoe, SIBIICHUH, TIPU PELICHUH 3a/1a4 U3 JAPYTUX YIEOHBIX
BKJTFOUCHHUSI. MPEAMETOB M KypCOB
['padmyeckoe  mpeacTaBieHUE
MHO>KECTB
BepositHoCTB DneMeHTapHbIe coObitusi. | OcBaMBaTh TMOHSATHS: DJIEMEHTapHOE COOBITHE,
ciayyaiiHoro coobiTus | CiydaiiHble coObITHS. | ciy4aiiHOe coObITHE KaK COBOKYITHOCTD
(64) bnaronpusrcrByromue ONaronpuATCTBYIOIIMX AJIEMEHTAPHBIX COOBITHIA,
JJIeMEeHTapHbIe cOOBITHSI. | pABHOBO3MOJKHBIE 3JIEMEHTAapHbIE COOBITHSI.

45




BepositHocT coObITHI. OTBITHI
c PaBHOBO3MOYKHBIMHU
DJIIEMEHTAPHBIMU  COOBITHSIMH.
CiyqaifHbIN BBIOOD.
[TpakTideckas padbora «OMBITHI
c PaBHOBO3MOYKHBIMU
DJIEMEHTAPHBIMHU COOBITUSIMU

Pemare 3amaum Ha BBIUMCICHHE BEPOSTHOCTEH
COOBITUM MO  BEPOSTHOCTAM  JJIEMEHTAPHBIX
COOBITHH CITy4alfHOTO OTIBITA.

Pemarpe 3amaum Ha BBIYMCIICHHE BEPOATHOCTEU
COOBITUHI B  ONBITaX C  PABHOBO3MOXXHBIMH
JJIEMEHTAPHBIMM  COOBITUSIMM, B TOM YHCIE C
IIOMOUIbI0 KOMIIBIOTEPA.

ITpoBoauTh u U3y4arb OIIBITHI c
PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMH COOBITUAMU
(c UMCIONB30BaHUEM MOHET, UIPAJIBHBIX KOCTEH,
JPYTUX MoJiesielt) B X0/1€ MPaKTHUECKOW PabOTHI

Beenenne B Teopmio | [lepeo. CpoiictBa  nepeBa: | OcBauBaTh NOHATHS: JepeBO Kak rpad Oe3 mukia,
rpagos €MHCTBEHHOCTh IyTH, | BUCAYas BepIIMHA (JHUCT), BETBb JEpeBa, IMyTh B
(4 4) CYILIECTBOBAHUE BUCSIYEH | AEpPEBE, UAMETP JIepeBa.
BEpUINHBI, CBA3b MEXAYy unucioMm | M3yuate  cBOWCTBa  JepeBa:  CYLIECTBOBAaHHE
BEpIIMH M 4YuUCIOM pEOep. | BUCAYEH BEPIUMHBI, €IMHCTBEHHOCTb IYTH MEXIY
[IpaBuno yMHOXKEHUS JBYMsI BEPIIMHAMH, CBA3b MEXK]Y YHCIOM BEpPILHUH
1 9uciioM peoep.
Pemate 3a1aun Ha MMOUCK U NEPEUUCIICHUE ITyTEH B
JIepeBe, OIpeleieHre YKciia BEepIIMH Win peédep B
JepeBe, 00Xo/l OMHApPHOTO JepeBa, B TOM YHCIE C
MIPUMEHEHUEM MIPABUJIA YMHOKEHUS
Cayuaiinbie [IpotuBononoxkHoe  coObiTHe. | OcBauBaTh MOHATHSA: B3aUMHO HPOTHBOIIOIOKHBIC
coObITHUS Huarpamma Diinepa. | COOBITHSI, ONepaiK HaJl COOBITHAME, O0hEIUHEHUE
8u) OOvenuHEeHHE W IepeceyeHHe | U IepecedyeHue coObITHH, auarpamma Diinepa
COOBITHH. HecoBmectnble | (Oinepa—BeHHa), cOBMECTHbIE M HECOBMECTHBIE
coObiTust. Dopmyna CIOKEHUs | COOBITHS.
BEPOSITHOCTEH. [IpaBuno | U3yyats TeopemMbl O BEpOSTHOCTH OOBEIUHEHHS
YMHOXEHUS BEPOATHOCTEN. | IBYX COOBITHIA (popmyuibl CIIOKEHUS
VYcnoBHas BEPOSITHOCTh. | BEPOSITHOCTEH).
HezaBucumele coObITus. | Pemats 3a1aum, B TOM 4uCIlie TEKCTOBBIE 3aJ]audl Ha
[IpencraBnenue CIIy4allHOTO | ONIpEJCJICHHEe BEPOSITHOCTEM  OOBEIUHEHUS |
DKCIIEPUMEHTA B BUJIE JIEpeBa nepeceyeHust COOBITUH € TOMOUIBIO YHMCIOBOM
psIMOH, nuarpaMM Oiiepa, pOpMYJbl CIOKEHHS
BEPOSITHOCTEM.
OcBauBaTh  MNOHATUA:  NPABUIO  YMHOXXCHMS
BEPOSATHOCTEH, yCIJIOBHAs BEPOSATHOCTb,
HE3aBUCHMBbIE COOBITHUS IEPEBO CIIyYaHOTO OIBITA.
W3yuarh cBoiicTBa (ompezeneHusi) HE3aBUCHUMBIX
COOBITHH.
Pemarp 3agaun Ha onpezaeneHue M UCIOIb30BaHUE
HE3aBUCHMBIX COObITHHA. Pemarp 3agaun Ha MOUCK
BEPOATHOCTEH, B TOM YHCJIE YCJIOBHBIX, C
VICII0JIb30BAaHUEM JIEPEBA CIIYYaliHOT'O OIbITA
O06o00menue, [IpencraBnenue naHHbIX. | [IoBTOPSITH M3y4EHHOE U BBICTpauBaTh CUCTEMY
KOHTPOJIb OnucarenpHas CTaTUCTUKA. | 3HAHUH.
(4 4) ['padwr. BepostHocTh | Pemiate 3agaun Ha MNpPEICTAaBICHUE U ONMCAHUE
CIIy4aifHOTO COOBITHSA. | JAaHHBIX C TOMOIIBIO HU3YYEHHBIX XapaKTEPUCTHK.

OJIEMEHTHI KOM6I/IHaTOpI/IKI/I

Pemats 3a1aun ¢ npumMeHeHneM rpados.

Pemate 3amaum Ha HAXOXIECHHE BEPOATHOCTH
CIIy4ailHOTO COOBITHS o BEPOSATHOCTSIM
AJIEMEHTApHBIX COOBITHH, B TOM YHUCJIE B OMBITaX C
PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMH.
Pemare 3agaun Ha HaXOXKJIECHHE BEPOATHOCTEU
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00BbEIMHEHNUSI W TIepecedYeHUs] COOBITHI, B TOM
YHCIIe HE3aBUCUMBIX, c HCIOJIb30BaHUEM
rpaduyecKux MIPEICTaBICHUIA u JiepeBa
CIIy4alHOTO OTIBITA.

Pemarp 3agaun Ha mepeYUCICHHE KOMOWHAIMI
(uncnma TepecTaHOBOK, 4YHWCIA COYETaHWM), Ha
HaXO0XICHUE BEPOSITHOCTEN COOBITHIA c
MPUMEHEHHEM KOMOWHATOPUKH, B TOM YHCIE C
HCIIOJIb30BaHUEM TpeyrosbHuka [lackas

BEPOATHOCTDb U CTATUCTHUKA 9 kaacc (34 yaca)

Ha3zBanue pasgena
(Tembl) (qucao
4acoB)

OcHOBHOe coiep:KaHue

XapakTepucTHKA 1eITeJIbHOCTH 00y4a0 M XCS

IloBTOpenune kypca 8 | IIpencrasnenue JNaHHBbIX. | [IoBTOpATH H3ydyeHHOE U BBICTPAUBaTh CUCTEMY
KJjacca OnucarenpHas CTaTUCTUKA. | 3HAaHWUM.
(4 49) Onepanun  Haj  coOblTHsMU. | Pemiate 3amaum Ha TpPEACTaBICHUE W OIKUCAHUE
HezaBucumocTts coOBITHI JaHHBIX.
Pemate 3amaun Ha HaxO0XIEHHE BEPOATHOCTEH
0o0BbEIMHEHNUS U IepeceuyeHus] COOBITHH, B TOM
YHUCIIE HE3aBUCUMBIX, c HCIIOJIb30BAaHUEM
rpapuuecKux IIPEJICTaBICHUN " JepeBa
CIIy4alHOTO OIBITA.
Pemate 3agmaum Ha mnepeuyucieHHEe KOMOMHAIMi
(uucna mepecTaHOBOK, 4YHCIIa COYETaHWi), Ha
HaXO0XICHHUE BEPOATHOCTEU COOBITHI C
NPUMEHEHHEM KOMOWHATOPUKH, B TOM YHUCIE C
MCII0JIb30BaHUEM TpeyroyibHuKa [lackans
DJIEeMEeHTHI KomOunatopHoe npaBwio | OcBauBaTh MOHATUSA: KOMOMHATOpPHOE IPaBUIIO
KOMOMHATOPUKH YMHOKEHHS. [lepecTaHOBKM. | yMHOKEHHUs,  YNOPSJAOYEHHas  Iapa,  TpOWKa
49) @aktopuan.  CoueraHus U | OObEKTOB, NEPECTaHOBKA, (hakropuan 4wucia,
YHUCJIO coYeTaHUM. TpEeyrojbHUK | COYETAHUE, YHCIO  COYETAaHHM, TPEyroJIbHUK
[Tackans. IIpakTuueckas pabota | [Tackans.
«Bpruncienne BeposTHOCTEN C | Pemare 3amaun Ha MEpPEUMCICHHE YIOPSAOYEHHBIX
UCIIOJIb30BaHUEM map, TpOEK, IEPEUUCICHUE IEPECTAHOBOK U
KOMOMHATOPHBIX (GYHKIMM | cOYeTaHU 37IEMEHTOB Pa3JInYHBIX MHOXKECTB.
AIIEKTPOHHBIX TaOIHI» Pemars 3a1aun Ha IpUMEHEHUE YHCIIa COYETAHUN B
anrebpe  (CokpaméHHOE  yMHOXKEHHE, OWHOM
HprotoHna).
Pemarp, nmpumeHsisi KOMOWHATOpPUKY, 3aJadd Ha
BBIYMCIICHUE BEPOSATHOCTEM, B TOM 4YHUCIE C
MOMOUIbI0  3JEKTPOHHBIX  TabIUIl B  XOfe
PAaKTUYECKON pabOThI
I'eomerpuueckasn I'eomerpuyeckas BepoOATHOCTh. | OcBauBaTh MOHATHE TEOMETPUYECKON BEPOSITHOCTH.
BEPOATHOCTD Cnyyvaiinelii BbIOOp TOukM u3 | Pemarh 3amaun Ha HaxoOXJAEHUE BEPOSATHOCTEH B
(4 4) burypel Ha TUJIOCKOCTH, U3 | OTBITaX, MPEACTABUMBIX KaK BBIOOp TOYEK W3
OTpe3Ka, U3 IyTU OKPYKHOCTHU MHOIOYrOJIbHUKA, Kpyra, OTpe3ka Wi AYIH
OKPY’KHOCTH, YHCIIOBOTO TPOMEKYTKA
HUcnbiTanus HcneiTanue. Yenex u Heyaada. | OcBauBaTh MOHATHS: HCIBITAaHUE, AJIEMEHTapHOE
BepnyJiu (6 4) Cepust MCHBITAaHUH O MEPBOro | cOObITHE B MCIBITaHUM (yCIeX W Heyjaada), cepus

ycnexa. Mcneirtanus bepHyiuu.
BepositTHocTH COOBITHI B cEepUm

HCHBITaHHﬁ, HAaCTYIUICHUC IIepBOTO
(meynmaum), cepust uCnibITaHui bepHysm.

ycrnexa
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WCTIBITAHUI bepnynnu.
[IpakTuueckas padota
«HcnpiTanus bepryn»

Pemate 3agaum Ha HaXOXIEHHE BEpPOATHOCTEH
COOBITHI B CEPUU UCIIBITAHUH JI0 TIEPBOTO yCIexa, B
TOM 4YHUCJIE C TNpUMEHEHHUEM (QOpMYJBl CyMMBI
r€OMETPUYECKON TPOTrPECCHUH.

Pemares 3agaunm Ha HaXOXKICHHE BEPOATHOCTEU
AIIEMEHTApHBIX COOBITUH B CEPUM HUCIBITAHUI

bepHymin,  Ha ~ HaxXOXICHUE  BEPOATHOCTH
ONpENCIEHHOI0  4YHMClIa  YCIEXOB B CEPUHU
ucnbiTanuy  beprymn.  M3ydate B Xogme

MPAKTU4YEeCKONH paboThl, B TOM YHUCJE C MOMOIIBIO
U(POBBIX PECYPCOB, CBOWCTBA BEPOSITHOCTH B
cepuu ucnbsiTanui bepHysnu

Cayuyaiinas
BeJiMunHa (6 4)

Cnyuaiinas BEJIMYMHA u
pacrpeeneHue BEpOATHOCTEM.
Marematuueckoe OXHUJIAHUE U

JUcCIIepcus CIIy4anHOM1
BEJIMYMHBI. ITpumepsl
MaTE€MaTU4eCcKOro  OXXHUAAHUS

KaK TEOPETUYECKOTO CPEIHETO
3HAYE€HHUS BEIUYNHEI.

Ilonstne o 3akoHE OOJBIIMX
YHCell. N3mepenne
BEPOSITHOCTEM € ITOMOILBIO
gactoT. [IpuMeHeHHEe 3aKoHa
OOIBIIMX YHCET

OcBoUTh NOHATHUSA: CllydaliHas BEJIMYMHA, 3HAYCHHE
CIIy4alHON BEJIMYMHBI, pacipeneienue
BEPOSATHOCTEH.

W3yuath W 00CYXIaThb NPUMEPHI JUCKPETHBIX H
HENPEPBIBHBIX CIy4YailHBIX BENWYMH (POCT, BEC
YeJ0BEKa, YMCIEHHOCTb  HACEJEHMs, JIpyrue
M3MEHUYMBbBIE BEJIMYMHBI, paccMaTpUBaBIIECS B
Kypce CTAaTUCTUKH), MOJEIbHBIX  CIy4alHBIX
BEJIMYMH, CBSI3aHHBIX CO CIIyYallHBIMM OIBITAMHU
(Opocanme  MOHETBI, HIpallbHOMl  KOCTH, CO
CIIy4aifHBIM BBIOOPOM H T. II.).

OcBauBaTh TMOHATHUS: MAaTeMaTHYECKOE OXKUIAHHE
CIIy4ailHON BEJIMYMHBI KaK TEOPETHYECKOE CpEHEE
3HAaYeHHUE, AUCIEPCUS CIy4ailHOW BEIMYMHBI Kak
aHaJIOT JUCIIEPCUU YMCIOBOT0 Habopa.

Pemarp 3aaun Ha BBIYUCIIEHHE MATEMaTHYECKOTO
O0XKMJIAHWS WU JUCHEPCUM JUCKPETHOM CIIydalHOU
BEJIMYMHBI 110 33JaHHOMY PacIpelelIeHHI0, B TOM
quclie 3a/lad, CBS3aHHBIX CO CTPAXOBaHUEM U
JIOTEPESIMH.

3HAKOMHUTbCS C MaTEeMaTHYECKUM OXUIAaHUEM U
JUCIIEpCUEN HEKOTOPBIX pacHpelesIeHuld, B TOM
YUCJIE pacIpeAesieHUs CIIy4ailHON BEIMYUHBI
«YHUCJO YCIEXOB» B CEpUM UCMbITaHUN bepHymnu.
N3y4yarh 4acToTy COOBITHS B TMOBTOPSIOIIUXCS
CIIy4aiHBIX OMBITAX KaK CIy4YaliHYIO BETHUUHY.
3HAKOMUTBHCS ¢ 3aKOHOM OO0JbIINX YHceln (B Gpopme
bepuymin): npu GOJBIIOM YHCIE OMBITOB YacTOTa
coObITHSI OJIM3Ka K €r0 BEPOSITHOCTH.

Pemarp 3amaun Ha M3MEPEHHE BEPOSATHOCTEH C
MOMOIUIBIO YaCTOT.

OOcyxnate poib 3aKOHa OONBIIMX YHCET B
00OCHOBAaHMM YacCTOTHOTO METOJa H3MEpPEHHs
BEPOSITHOCTEM.

OO6cCyXnaTh 3aKOH OOJIBIITUX YHCEI KaK MPOSBICHUE
CTaTUCTUYECKOM YCTOMYMBOCTH B H3MEHUYMBBIX
SBJICHUSIX, POJIb 3aKOHA OOJIBIIUX YHCE B IPUPOJIE
U B )KM3HH YEJIOBEKa

0O000menue,
KOHTPOoJIb (10 1)

[IpencraBienue
OnucarenbHas
BepostHOCTB
COOBITHSL.

JTAHHBIX.
CTATHUCTHKA.
CIIy4aitHOTO

OneMEHTHBI

[ToBTOpATH N3YYEHHOE U BBICTPAUBATH CUCTEMY
3HAHUH.

Pemrate 3amaum Ha mpeAcCTaBICHUE W ONUCAHHE
JTAHHBIX.
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koMOuHatopuku.  Croydaiinele | Pemate 3agaunm Ha HaXO0XIACHUE BEPOSITHOCTEH
BEJIMUMHBI U pacrpeaeneHus coObITHIf, B TOM UHCI€ B  ONBITax C
PaBHOBO3MOXHBIMU JJIEMEHTAPHBIMU COOBITHUSIMU,
BEPOATHOCTEM  OOBEAMHEHHUS U  MEpPeceYeHHs
COOBITHIA, BBIYUCIATH BEPOSTHOCTH B OIMbBITAX C
CEepUAMU CIYyYalHBIX UCTIBITAHUN
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