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COJEP/KAHUE YYEBHOT'O ITPEJMETA "MATEMATHUKA" (110 ronam o0y4enust)

COJEPXAHUE YYEBHOI'O KYPCA "MATEMATHKA" (10 ronam ody4enust)

5 kmace

HartypajibHble YnciIa U HYJIb

Harypanbnoe uncno. Psg Hatypansabix uncen. Yuncno 0. M3o0paskeHne HaTypanbHBIX YHCEN TOYKaMU Ha KOOPAWHATHOM (4MCIIoBOM) npsiMoit. [lo3nnmonHas cucrema CUuCIeHUs.
Pumckas HyMmepanus kak npuMep HEMO3UIIMOHHON CUCTeMBI curcieHus. Jlecsatuanas cucrema cuncieHus. CpaBHEHHE HaTypallbHBIX YHCEJ, CPABHEHHE HaTypaJIbHBIX YHCEN C HYIEM.
Crioco651 cpaBHeHUs. OKpyTIIeHHE HATYpaJdbHBIX uncell. ClioKeHHe HATypaJibHBIX YHCEN; CBOMCTBO HYJII NIPH CIIOKCHIH. BEanuTaHne Kak AelcTBHE, 00paTHOE CIIOKCHHIO.

YMHOXEHHE HaTypalIbHBIX YHCEN;, CBOMCTBA HYIS U SAWHUIIBI IPU YMHOXKEHUH. JleneHrne Kak AelcTBHe, 00paTHOe YMHOKEHUIO. KOMITOHEHTHI JeHCTBUH, CBSI3h MEXIY HAMU.
[IpoBepka pe3ymnpraTa apuGMETHISCKOTO ACUCTBHS. [lepeMecTUTENFHOE M COYETATEIFHOE CBOWCTBA (3aKOHBI) CIOKECHUS W YMHOXXCHHS, PACIpeeNIUTeIFHOS CBOHCTBO (3aKOH)
yMHOKeHUs. Vcnonp3oBaHue OYKB Al 0003HAUCHHS] HEM3BECTHOTO KOMIIOHEHTA W 3aIMCH CBOMCTB apuMeTHUYeCKHX NeiicTBhil. JlemuTenn M KpaTHBIC YWCIA, PA3JIOKEHUE Ha
MHOXHUTeNH. [IpocTeie U coctaBHble uncna. [lpusHaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenuec octatkoM. CTeNeHb C HaTypajJbHBIM IOKa3aTeJeM. 3alKCh YUCHIA B BUAE CYMMBbI
Pa3psIHBIX CIaraeMbIX.

UucnoBoe BeIpakeHHE. BEUUCICHWE 3HAYCHUI YHCIOBBIX BBIPAXKCHHN; TOPSIOK BBIIONHEHUS [NeiicTBHil. VCmonp30BaHWE MPH BBYUCICHHUSX IIEPEMECTHTEIBHOTO U
COYETATENEHOTO CBOUCTB (3aKOHOB) CIIOKCHUS HYMHOKEHHUS, PACIPEICITUTEIFHOTO CBOMICTBa YMHOKECHUSL.

Apoou

[IpencraBnenue o qpodu kak croco0e 3armucy 9acTH BenuduHbl. OObIKHOBEHHBIE Tpodu. [IpaBuibHEIe U HEeNIpaBUIIbHBIE ApoOH. CMeranHas JpoOk; MpeAcTaBIeHHe CMEIIaHHOM
JIpoOU B BUJIC HETIPABUIIBHON IPOOUH BBIJIEIICHHUE IIEJI0N YaCTH YHCIa U3 HelpaBUIbHOU aApobu. M300paxkenue npoOeit ToukaMu Ha YUCIOBOH Mp siMoi. OCHOBHOE CBOHCTBO JpoOH.
Coxkpamienue npobeit. [IpuBenenue qpodu K HOBOMY 3HaMEHATEITIO.

CpaBrenue npobeii. ClokeHHe W BbIUMTaHUE APOOCH. YMHOXKEHHE W JelicHHe ApoOeii; B3aMMHO-00paTHBIeApoOu. HaxoxaeHrne YacTH LENOTr0 M LEJIOT0 M0 €ro 4acTH.
Jecstuunas 3amuck npo0eit. [IpencraBnenue necsaTHUHO ApodU B BUe 0OBIKHOBEHHOW. V300paxeHHe IecITHYHBIX Jpo0ei ToukaMK Ha YKCI0BON npsiMoil. CpaBHEHHE AECATUYHBIX
npobeii. ApupMeTniaeckne IeHCTBHA C NIECATHIHBIME JPOOSIMHU.

OxpyTieHHe JeCITUIHBIX TPoOei.

Penienne TeKCTOBBIX 32124

Pewrenne TeKcTOBBIX 3a/1a4 apudMeTHueckuM crocodom. Pemenune gornueckux 3anad. Pemenne 3aaunepe6opom Bcex BO3MOXKHBIX BApHaHTOB. Vcrosib30BaHKe NIPH PElIeHUN
3amad TabauI U cxeM. Pemennesanad, coaepKaniux 3aBUCHMOCTH, CBSI3BIBAIOIIIE BETUMIUHBI: CKOPOCTh, BPEMsI, PACCTOSTHHE; II€Ha, KOJMYECTBO, CTOMMOCTh. EqMHUIBI H3MepeHus:
Macchl, 00bEMa, IEHbI; PACCTOSHMUS, BpEMEHH, CKOPOCTH.CBSI3b MKy €IMHUIIAMU U3MEPEHHUS KaXk/101 BeJTMYMHBL. PerieHne OCHOBHBIX 33124 Ha APOOH.

[IpencraBnenne JaHHBIX B BUAE TAOJIHUI, CTOIOYATHIX JHATPAMM.

Harnsanasi reomerpus

Harnsgaeie npeacraBieHus o pUrypax Ha INIOCKOCTH: TOYKa, MpAMasi, OTPE30K, JIyd, Yroil, JoMaHas, MHOTOYTOIbHUK, OKPYXHOCTb, KpyT. YToi. IIpsaMoii, ocTpslii, Tymoi u
Ppa3BEPHYTHIN yribl. J[JIMHA OTPE3Ka,METPUUECKUE €OUHULIBI JUIMHBL. J[IMHA JTOMAaHOM, IEpUMETP MHOIOYTOJIbHUMKA. I3MepeHne U NMOCTPOEHUE YIVIOB € MOMOUIbIO TPAHCIOPTUPA.
Harnsnasie npeacrasieHus o GpuUrypax Ha IIIOCKOCTH: MHOTOYTOJIHUK; TPSIMOYTOJIBHUK, KBaApaT; TPEYTOJIBHUK, O paBeHCTBE puryp. M3o6pakenne Gpuryp, B TOM 4HCiIe HAa KIETIATOH



oymare. [Toctpoenue KOHGUTypaLuii U3 YacTel MpsIMOo, OKPY>KHOCTH Ha HEIMHOBAaHHOW M KieT4aToii Oymare. Vcnosap30BaHne CBOWCTB CTOPOH U YIJIOB MPSMOYTOJIbHUKA, KBaapara.
[Tnomans NpIMOYroJbHUKA U MHOTOYTOJIEHHKOB, COCTABICHHBIX U3 IPSIMOYTOJILHUKOB, B TOM 4Hciie GUryp, m300pax€HHBIX Ha KJIeT4aToil Oymare. EQUHHIBI H3MEpEeHUS TUIOIIA M.
HarnsHble npencTaBieHUst O IPOCTPAHCTBEHHBIX (GHUIypax: NPsIMOYTOJBHBIN Mapajuieenume, Ky, MHOrorpaHHHKY. M300paxeHne IpocTeHInX MHOTOIpaHHUKOB. Pa3BépTku KyOa
u mapamenenunena. Coznanne Moeneif MHOTOTpPaHHUKOB(M3 OyMaru, MPOBOJIOKH, IAcTWIMHA U Ap.). OO0BEM IpsIMOYroIpHOTO Hapaiienenuiieaa, kKyoa. EnuHumel mmepeHns
o00béMma.

6 kaace

HarypaJybHble unciaa

Apudmernueckre IeHCTBIS C MHOTO3HAYHBIMU HATYpaJbHBIMHU YHCIaMH. YHCIOBBIC BRIPKEHHS, TOPSIOK JEHCTBHUHI, HCIIOJIB30BaHUE CKOOOK. Mcnonb3oBanue mpu
BBIUUCIIEHUSIX TIEPEMECTUTENBHOTO U COYETAaTEIbHOIO CBOMCTB CII0XKEHUSI H YMHOKEHUS], PACIIPEJEIUTEILHOTO CBOIICTBa yMHOKEHHA. OKPYIieHHE HaTypallbHBIX YUCEIL.

JlenauTenu ¥ KpaTHbIE YKCIia; HAaMOOJIBIIMK OOIIMI NeUTeNb 1 HauMeHbIIee o0lee KpaTHoe. J[enuMocTh CyMMBI M Ipou3BeAeHHs. Jlenenne ¢ octaTkoM.

Apoou

OOBIKHOBEHHAs IP0Ob, OCHOBHOE CBOWCTBO poOH, cokpaineHue apodeid. CpaBHEHHE U ynopsaodnBaHue nApodeil. Perrenne 3a1ad Ha HaXOXIEHHE YacTH OT IEJI0T0 H LIEJIO0T0
1o ero gactu. /IpoGHoe uucio Kak pe3ynsTat Aenenus. [IpeacraBnenne necsTHIHON ApoOH B Buae OOBIKHOBEHHOH IPOOH M BO3MOXKHOCTD IIPEACTAaBICHAS OOBIKHOBEHHON POOH B
BUjIE IecATUYHOM. JlecsiTHUHbIe TpoOU U MeTpUUecKasi cucteMa Mep. AprudMeTniyeckue AeHCTBUS U YUCIOBbIC BRIPRKEHHSI C OOBIKHOBEHHBIMU U JIECSITUUHBIMH APOOSIMHU.

OtHomenue. Jlenenue B JaHHOM OTHOIICHHU. Maciita0, npornopius. [IpuMeHeHre MPOTOPIHKi IPYU PEIICHUH 3a/1aY.

[Tonarue npoueHTa. BrrunciaeHne NponeHTa OT BEIMYHHBI U BEJIMYMHBI 10 €€ MPOLEHTY. BeIpakeHHe MPOIEHTOB JIECATUYHBIMU Ipo0OsmMu. PerieHue 3amad Ha MPOIEHTHL.
BrIpaxxeHne OTHOIICHHUS BEJIMYUH B IIPOLIEHTAX.

HosoxkuTeIbHBIC H OTPHLATEIbHBIC YHCIA

IMonoxxuTenbHbBIE M OTpHLATENbHBIE Yncia. Llenbie unciia. Moynb yucia, TeoMeTpudecKasl HHTEpIIpeTanus Moy gicia. M3o0paxkeHue ducen Ha KOOPAWHATHOMN MPSMOH.
UucnoBble NPOMEKYTKH.

CpaBHeHue uncesn. ApupMeTHIecKre ISHCTBHS C TIOJIOKUTEINEHBIME M OTPULATEIILHBIMH YHUCIIaMU.

[IpsiMoyroJibHas cucTeMa KOOPAMHAT Ha IUIOCKOCTH. KOOpMHATHI TOUKH Ha IIOCKOCTH, abcuucca ¥ opauHaTa. I[locTpoeHne Touek u GUryp Ha KOOpAMHATHOM IIOCKOCTH.

BykBeHHbIe BhIpaxKeHUs

[Mpumenenne OyKB JUIA 3alMCH MaTeMaTHYECKUX BBIPRKCHHMH M NpeasiokeHnid. CBoWCTBa apu(METHUECKUX JIeHCTBUH. ByKBeHHbIE BBIPa)KEHUS! M YHCIIOBBIE MOJCTAHOBKH.
BykBeHHBIE paBEHCTBA, HAX0XK/ICHNE HEM3BECTHOTO KOMITIOHEHTa. DopMyJibl; GOpMYJIbI IEpUMETPa M IJIOIIAAN IPSIMOYTOJIbHUKA, KBaaparTa, 00bEMa napauieliennuIe s a 1 Kyoa.

PenreHue TeKCTOBBIX 32124

Pemrenne TeKCTOBBIX 3a/1a4 apupMETHIECKUM criocoboM. Pemenne mormueckux 3amad. Perrenue 3agad mepe6bopoM BCeX BOZMOKHBIX BapHAHTOB.

Pemenne 3amgad, copepkamnux 3aBHCHMOCTH, CBSI3BIBAIONINX BEIWYHMHBL: CKOPOCTh, BPEMS, PACCTOSHHUE; [I€HA, KOJINYECTBO, CTOMMOCTH; MPON3BOAUTEIFHOCTD, BPpeMs, 00bEM
paboTel. EquHUIE! H3MepeHns: MacChl, CTOMMOCTH; PACCTOSHUS, BpEMEHHU, CKOpOCTH. CBSA3b MEXAY SANHUIIAMH U3MEPEHHSI KaXK10i1 BETMINHEI.

Pemenne 3anad4, cBI3aHHBIX C OTHOILICHUEM, IPONOPLIMOHAIBHOCTIO BEJIMYHH, MPOLIEHTAMH; PEIIEHHE OCHOBHBIX 3a]a4 Ha APOOH U TPOLEHTHI.

OrneHka 1 IPUKUAKA, OKPYTJICHUE pe3yabTaTa.

CocraBieHne OyKBEHHBIX BBIPAXESHHH 110 YCIIOBHIO 3a7a4H.

[IpeacraBneHne aHHBIX € TOMOIIBIO TabIUI 1 quarpaMm. Cron0yaTeie AUarpaMMbl: YTEHHE U OCTpOeHUe. YTeHHe KpyroBbIX TUarpaMM.



Harasnnast reomerpus

Harnsinaele npeacrasnenus o GUrypax Ha INIOCKOCTH: TOYKa, MPsIMasi, OTPE30K, JIyd, Yrodj, JIOMaHasi, MHOTOYTOJIbHUK, YETHIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY>KHOCTB, KPYT.

B3anmHOe pacrionokeHne AByX NMPSIMBIX Ha INIOCKOCTH, MapajuieIbHbIC MIPSAMBIE, IEPICHINKYIApHBIC MpAMbIC. I3MepeHne pacCTOSIHUIT: MEXIy IBYMs TOUYKaMH, OT TOUYKH JI0
MpsIMOM; IMHA MAapLIpyTa Ha KBaJApPaTHOU CETKE.

V3MepeHne U IOCTPOCHHE YTIIOB € MMOMOIIBIO0 TPAHCHIOPTHPA. BBl TPEYTOIBHUKOB: OCTPOYTOIBHEIH, PSAMOYTOIBHBIHN, TYIOYTOJIBHEIHN; paBHOOSAPSHHBIH, PABHOCTOPOHHUH.
UYeTpIpEXyTOIbHUK, IPUMEPHI YETHIPEXYTONBHUKOB. [IpIMOYrONbHIK, KBaApaT: UCIOIb30BAaHUE CBOWCTB CTOPOH, YIJIOB, MuaroHaiei. M3oOpaxeHne reoMeTpuyeckux ¢Guryp Ha
HEJIMHOBaHHOM OyMmare ¢ HCIOJIb30BaHUEM LIUPKYJIsl, IMHEWKH, YTOJIbHUKA, TpaHcopTupa. IlocTpoeHus Ha kineTyaroi Oymare.

Iepumetp MHOTOYrONIEHUKA. [loHsATHE TUTOMAIM QUIYPBL; eNUHUIBI U3MepeHus ionany. [IpubnmkéHHoe n3MepeHre momany GuUryp, B TOM 4ncliie Ha KBaJpaTHOM CceTKe.
[pubnnxEHHOE M3MEPEHKE TMHBI OKPY>KHOCTH, TUIOIIAAN KPyTa.

CuMMeTpHsL: IIeHTpaJIbHasA, OCEBasi ¥ 3epKaIbHasi CHMMETpHH. [locTpoeHre cHMMETPHUYHBIX QUTYD.

Harnsnsaele npeacTaBiIeHUs] O IPOCTPAHCTBEHHBIX (UTypax: Mapalielenunes, Ky, mpusMa, IupaMuia, KOHycC, IIHHAD, map u cdepa. NM300paskeHne nMpocTpaHCTBEHHbBIX
¢uryp. IIpumepsl pa3BEPTOK MHOTOTPaHHUKOB, IIMIMHAPA U KoHyca. Co3iaHue MoJieliel TPOCTPaHCTBEHHBIX (Uryp (13 OyMaru, MpoBOJIOKH, IUIACTHIIMHA U JAP.).

[MonsTre 00BpEMa; eAnHHUIBI H3MEpeHHs 00bEMa. OOBEM IPAMOYTOIFHOTO NapauleNieIuIea, Kyoa.

COJEPKXAHUE YYEBHOI'O KYPCA «AJITEBPA>» (110 ronam o0y4enus)
7 kJaace
Yuciaa v BBIYUCIEHAA
PanmuoHnaJbLHBIE YHCIa
JIpoOu 0OBIKHOBCHHBIC U ICCATUYHBIC, IEPEXO0 OT OJHOM (POPMBI 3amucH Apoodeii K Apyroi. [IoHsITHE paliMOHaIBHOTO YKCIa, 3a[IUCh, CPABHEHHE, YIOPSIIOYUBAHKIE PAIIMOHATHHBIX
yucen. Apudmernueckue AeHCTBUS ¢ pallMOHAIBHBIMY YnCciIaMu. Perienne 3a1ad u3 peaabHON MPAKTHUKY Ha YacTH, Ha JTPOOH.
CreneHb C HATypaJIbHBIM TIOKa3aTeNIeM: Olpe/ieNieHre, TpeoOpa3oBaHIe BHIPAKEHH Ha OCHOBE OTIPEIEIICHNSI.
[IporeHTsI, 3an¥ch MPOIICHTOB B BUIE IPOOH U IpoOH B BHIIE MPOICHTOB. TpH OCHOBHBIC 32/1a4H Ha TIPOIICHTHI, pEIICHIE 3a1a9 U3 PeaIbHOMN IPaKTHKH.
[IpumeHeHne MPU3HAKOB ACTUMOCTH, PA3JI0KEHIE Ha MHOKHUTEIN HATYpaIbHBIX YHCE.
PeanbHbIe 3aBUCHMOCTH, B TOM YHCIIE IPsiMasi ¥ 00paTHAs MPOTIOPIIMOHATBHOCTH.

Auredpanyeckne BbIpaKeHHs

[lepemenHbIE, YMCTIOBOE 3HAYCHNE BBIPAKEHUS C IEpeMeHHON. [IpeicTapnenre 3aBHCUMOCTH MEX/Ty BeTMYMHAMU B BUIe (hopMyitbl. Beraucnenns mo gopmymam.

[Ipeobpa3oBanue OyKBEHHBIX BBIPAKCHHH, TOXKIECTBEHHO PaBHBIC BBHIPAXKCHHUS, IPAaBMIa IPeoOpPa30oBaHUs CyMM H NPOW3BEICHUH, MPaBMIIa PACKPBITHS CKOOOK M TPUBEACHUS
MOTOOHBIX CIaraeMbIX.

CBOIiCTBa CTETIEHH C HATYPAIFHBIM ITOKa3aTeNeM.

O)IHO‘IHCHLI 1 MHOrouwieHsl. CTeeHpr MHOTOWIEHA. CJ'IO)KCHI/IG, BbBIYUTAHUE, YMHOXCHHUC MHOTOYJICHOB. q)OpMyJ'H:.I COKpaH_IéHHOFO YMHOXCHUA: KBaJApaT CyMMbI U KBaJapaT
pazHoctu. Dopmyiia pa3HOCTH KBaJpaToB. PaznokeHne MHOTOUYIEHOB HA MHOKHUTEIH.



YpaBHeHust

YpaBHeHHe, KOPEHb YpaBHEHNs, IpaBHiIa IPeoOpa3oBaHus ypaBHEHHs, PABHOCWIILHOCTh YPaBHEHU.

JlnneliHoe ypaBHEHHE ¢ OJHOH MMEpEeMEHHOH, YNCIIO KOPHEH JTMHEHHOTO ypaBHEHH, PEIICHNE JHHEHHBIX ypaBHeHHH. CocTaBIeHHe ypaBHEHHIA 0 YCIOBHUIO 3a1aun. Pemenne
TEKCTOBBIX 33/1a4 C TOMOIIBIO YPABHEHHH.

JluneliHOE ypaBHEHHUE C ABYMS IIEPEMEHHBIMU U eT0 Tpaduk. CucTeMa IByX TMHEHHBIX yPaBHEHHUH ¢ IBYMS IIEpEMEHHBIMH. PelieHne cucteM ypaBHEHHUH CIOCOOOM ITOICTaHOBKH.
IIpuMeps! peneHus TEKCTOBBIX 3aJau C IOMOIIBIO CUCTEM ypaBHEHHUI.

Koopaunatsl u rpaguxu. @yHkuuu

Koopannata To4uky Ha npsiMoit. UncnoBsle TpoMexyTKH. PaccTosHIe MeX Ay ABYMS TOUKaMU KOOPJMHATHOMN MPsIMOH.

[TpssmoyronbHas cuctema koopauHat, ocu OX u Oy. AbGciicea 1 OpAMHATA TOYKH HA KOOPAWHATHOM MIIOCKOCTH. [IprMepsl rpaduKoB, 3a1aHHbIX popMyaaMu. UteHne rpadukoB
peanbHBIX 3aBUCUMOCTE.

[onsarue pyukmyn. ['paduk pynknun. CoiicTBa ¢pyHkumid. JInnelinas pynknus, e€ rpaduk. ['padudeckoe pemeHne INHEHHBIX YpaBHEHUH 1 CHCTEM JIMHEHHBIX YpaBHCHHH.

8 Ki1acc

Yuciaa v BBIYUCIEHAA

KBaapatHblii KopeHs u3 uucia. [loHsTie 06 upparroHaabHOM yucie. JlecaTHuHbIe MPUOIKSHHS HPPAMOHANBHBIX yncesl. CBOMCTBA apu(pMETUISCKUX KBAJIPATHBIX KOPHEH U UX
MIPUMEHEHHE K TPE0OPa30BaHUIO YHUCITOBBIX BRIPAKEHUH U BHIYUCIECHUSM. JIeHCTBUTENIbHBIE YNCIa.

CrerieHb C 11eTbIM TToKa3aTeneM U e€ cBoiicTBa. CTaHgapTHas 3aMyCh YHCa.

AJjredpanyeckue BbIpasKeHH

KBagpaTHslit TpEXUseH; pa3iokKeHHe KBAAPATHOTO TPEXUWIEHA HA MHOKUTEIIH.

Anrebpanueckast 1poob. OCHOBHOE CBOWCTBO anreOpamueckoit qpobu. CiiojkeHne, BEIYMTAHWE, YMHOXKEHHE, JIeJICHHE anreOpandyeckux aApobel. PanmoHanbHbIE BRIpaXXEHHUS U
HX npeobpa3zoBaHue.

YpaBHeHus U HEPaBeHCTBA

KBanpaTtHoe ypaBHeHue, Gopmyna KOpHEH KBaapaTHOTO ypaBHeHUs. Teopema Buera. Penienve ypaBHEHWH, CBOISIIMXCS K JTMHEWHBIM W KBaJpaTHBIM. [IpocTeimue apoOHO-
palMoHaIbHbIE YPaBHEHUSI.

I'padmyeckas uHTEpIIpETALINS YPABHEHHI C IBYMS TIEPEMEHHBIMHU U CUCTEM JIMHEHHBIX YPABHEHHH C JBYMsI IEPEMEHHBIMU.

Pemenne TEKCTOBBIX 33714 alreOpandecKuM CrocoOOM.

UucnoBble HEpaBEHCTBA U UX cBoiicTBa. HepaBeHCTBO ¢ 01HOM nepeMeHHo. PaBHOCHIBHOCT HepaBeHCTB. JInHeiHbIe HepaBeHCTBa ¢ OAHON nepeMeHHON. CHUCTeMBI JIMHEHHBIX
HEpaBEHCTB C OJAHON IepEMEHHOM.

DOyHKIMHU

[onsarue ¢pynkuuu. OONACTH OMPEAEICHUS 1 MHOXKECTBO 3HaueHHH (GyHKIUU. CriocoOb! 3a1aHust () yHKIHHA.

I'paduk dpyukuu. Urenue cpoiictB GpyHkImu mo e€ rpaduky. [Ipumeps! rpadukoB GyHKIIHA, OTPaKAIOIUX PEaTbHBIC TPOIIECCHI.



DYHKIIHH, OMICHIBAKIIME TPSIMYIO i 00PATHYIO MPONOPIHOHATBHbIE 3aBUCHMOCTH, HX rpaduku. ®ynxuun y = X2, y = X%, y = VX, y = |x|. [pacduueckoe pemerne ypaBHeHuii 1
CHUCTEM ypaBHEHUHU.

9 Kiace

Yucjia v BoIYHCIEHUs
JeiicTBUTe/ILHBbIE YHCJIA

PaL[I/IOHaJ'IBHLIe quciia, HppallMOHAJIbHBIC YHUCJId, KOHCYHbIC N OCCKOHEYHBIE JACCATUYHBIC ,Z[pO6I/I. MHO0XeCTBO ﬂeﬁCTBHTeHBHBIX YHUCCII, I[eﬁCTBPITeJ'IBHLIe Yyuciaa Kak 0CCKOHEYHBIE
JACCATUYHBIC JIpOGI/I. B3anMHO 0JIHO3HAYHOE COOTBETCTBUE MEKAY MHOKCCTBOM JICCTBUTEILHBIX YHCEI U KOOpﬂHHaTHOﬁ HpﬂMOﬁ.
CpaBHeHI/Ie JIEHUCTBUTEIBbHBIX quCel, apI/Iq)MeTI/I‘IeCKI/Ie JIEUCTBUS C JEUCTBUTEILHBIMHU YHCIaMH.

HN3mepenus, npudanKeHus1, OLEHKHU

Pa3meps! 00BEKTOB OKPYXKAIOLIET0 MUPA, ATUTEIHLHOCTH IIPOIIECCOB B OKPYKAIOIIEM MHPE.
[TpubamxEHHOE 3HaYEHHE BEINYUHBL, TOUHOCTh NpuOImkeHus. Okpyrienne yncen. [Ipukunka u olieHKa pe3yJibTaToOB BEIYMCICHHI.

YpaBHeHUSs] M HEPABEHCTBA

YpaBHeHus ¢ 0AHOI MepeMeHHOM

JIuneitHoe ypaBHeHue. Pelienue ypaBHEHUN, CBOISLINXCS K JIMHEHHBIM.

KBanparHoe ypaBHeHue. Penienne ypaBHeHHUH, CBOAAIINXCS K KBaJpaTHbIM. brkBaaparHoe ypaBHeHue. [IpuMeps! penieHus ypaBHEHHH TpeThel 1 YeTBEPTOH CTeTIeHEH pa3ioKeHHEM
Ha MHOKHUTEJH.

Pemenne poOHO-panvOHABHBIX YPAaBHEHUH.

Perrenne TeKCTOBBIX 3a/1a4 alreOpandecKuM METOJIOM.
CucremMbl ypaBHeHUH

VYpaBHeHHE ¢ ABYMsI IIEPEMEHHBIME | ero rpaduk. Pemenne cucreM ABYX JIMHEWHBIX YpaBHEHHUH C IByMs IepEeMEHHBIMU. PellleHne cucTeM AByX YpaBHEHHH, OHO W3 KOTOPBIX
JMHEHHOE, a pyroe — BTOpOH creneHy. ['paduaeckas HHTEpIIpEeTaust CHCTEMbl YPaBHEHHUH C IBYMS IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 alNTeOpandecKuM CIIOCOOOM.
Hepagencrsa

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne MMHEHHBIX HEPABEHCTB ¢ OJJHOW IIEpeMEHHON. Pernienne cucteM TMHEHHBIX HEPaBEHCTB ¢ OIHOM nepemenHoi. KBasparHble HepaBeHcTBa. [ padudeckas nHTEpIpeTanus
HEPaBEHCTB U CHCTEM HEPABEHCTB C JIByMsI IEPEMEHHBIMHU.

DyHKUMU
Keanparuunas yHkuus, e€ rpaduk u cBoiictsa. [Tapaboia, KOOpAWHATHI BEPIIHHBI MapaboIibl, 0Ch CAMMETPUH NapabobL.
Ipaduxn bynxmuit: y = kx,y = kx +b,y= kix,y = x°,y =X, y = |x| u ux coiicTsa.

YucsioBbIE MOCEI0BATEIHHOCTH



Onpeae.}lelme H CIIOCOOBI 3aJJaHUA YUCJIOBBIX IIOCJIelIOBaTeJI]»HOCTeﬁ

[TonsATHE YHCTIOBOI MOCIEOBATEIFHOCTH. 3aJaHIe TIOCIEJOBATEIIFHOCTH PEKYPPEHTHOH hopMymot i popMysoii N-To YiieHa.

Apupmernueckasi U reoMeTpuYecKas MPorpeccuu
Apudmernueckas ¥ reoMeTpruecKas nporpeccu. @opmyIisl N-To wieHa apuPpMETHIECKOH 1 TeOMETPHYECKOM IPOrPECCHii, CYMMBI IIEPBBIX N YJICHOB.
N3o6paxenne 4ieHOB apu(h)METHUECKON U TeOMETPUUECKOM MPOTpeccHii TOYKaMy Ha KOOPJIMHATHOM INIOCKOCTH. JIMHEHHBIH 1 9KCIIOHEeHIMAIbHBINA pocT. CIIOXKHBIE TPOLIEHTHI.

COJEPXAHUE YYEBHOI'O KYPCA «I'EOMETPUS» (o ronam o0y4enus)

7 KJacc

HavanbHble nonsatus reomerpuu. Touka, mpsimas, OTpe3OK, jdyd. Yroi. Bupasl yrios. BeprukanbHble U cMexHble yribl. buccekrpuca yria. JlomaHas, MHOrOyrojabHHK.
[TapainesbHOCTb U NEPIIEHIUKYIIIPHOCTD IPSAMBIX.

CummMerpuanbie purypsl. OCHOBHBIE CBOWCTBA OCEBOI CHMMeETpHH. [IprMepsl CHMMETPHH B OKPYXKAOIIEM MHUPE.

OCHOBHBIE IOCTPOEHUS C MOMOILBIO UUPKYJIS ¥ THHEHKN.

Tpeyronsauk. BeicoTa, Memuana, OMCCEKTpHCa, UX CBOMCTBA. PaBHOOCAPEHHBIN U PABHOCTOPOHHUI TPEeyroabHUKH. HepaBeHCTBO TpeyroibHHKA.

CBoiicTBa ¥ IPU3HAKU PaBHOOEIPEHHOT0 TpeyroidbHUKa. [Ipu3Haky paBeHCTBA TPEYTOJbHUKOB.

CBoiiCcTBa U IIPU3HAKH MapaJUIeTbHBIX IPAMBIX. CyMMa YIJIOB TPEYrojibHUKA. BHEIIHNE YTIIBI TPEYTONbHUKA.

[IpsiMoyronbHBIM TpeyronbHUK. CBONCTBO MeAHaHBI MPSIMOYTOIBHOTO TPEYTOJIBHHKA, MPOBENEHHON K THMOTeHy3e. IIpn3Haku paBeHCTBA HPAMOYTOJIBHBIX TPEYTOJIHHHUKOB.

[TpsiMOyronbHbIA TPeYroJbHUK ¢ yriaoM B 30
HepaBeHCTBa B reOMeTpUH: HEPABEHCTBO TPEYTOJIbHMKA, HEPABSHCTBO O [UTMHE JIOMAHOMH, TeopeMa 0 0oJibIleM yriie u 0oublieil CTOpoHe TpeyroibHuKa. [lepneHaukysp u

HaKJIOHHAs.
I'eomeTprueckoe MecTo Todek. bruccekTprca yria u cepelMHHbIN EPHIEeHNKYIISIP K OTPE3KY KaK TeOMETPHIECKIE MecTa TOYEK.
OKpy>XKHOCTb M KpYT, XOp/ia U IMaMeTp, UX CBOIMCTBA. B3anMHOe pacnonokxeHne OKpy»KHOCTH U npsiMoii. KacartenbHas 1 cexyias K OKpy>kKHOCTH. OKpYKHOCTb, BIIUCAHHASI B YTOJL.
Brincannas u onrcaHHas OKPYKHOCTH TPEYTOJIbHUKA.

8 kJ1acc

Yersipéxyronpauky. [lapamienorpamm, ero npu3Haky 1 cBoiictBa. YacTHbIE ciydan napauiesorpaMMoB (IIPSIMOYTOIBHUK, pOMO, KBaJpaT), UX NMPU3HAKH U cBoWcTBa. Tparnerus,
paBHOOOKas Tpamnenus, e€ CBOMCTBa M MpU3HAKU. [IpsMoyrosbHas Tpamenus.

IleHTpanbHas cUMMeETpUsl.

Teopema daneca 1 TeopemMa 0 MPONOPIHOHATBHBIX 0Tpe3kax. CpeHue JIMHUN TPEYroIbHUKA U TPATICLUH.

[Tomo6ue TpeyroapHUKOB, KO3 GuueHT noxodus. [IpusHaku nogobus TpeyroasHUKOB. [IpuMeHeHne mogo0ws PH peIIeHIH IPAaKTHIECKUX 3a1ad.

CBoiicTBa TI0MIa el TeoMeTpuIecKuX GUryp. @opMyIIbl IS TIIOMAAN TPEYTOJIbHIKA, Mapajuieiorpamma, pomoa u tparmenud. OTHOIICHHE TUIOIIA N TOA00HBIX QUTyp.



Brruncienue miomasei TpeyroJbHUKOB U MHOTOYTOJILHUKOB Ha KJIETYAaTOW Oymare.

Teopema ITudaropa. [Ipumenenue Teopems [Tudaropa npu perieHUU MPaKTUICCKUX 3a1a4.

CHHYC, KOCHHYC, TAHT€HC OCTPOro YIia MpAMOYroJbHOrO TpeyronbHuka. Tpuronomerpuueckre GyHkumu yrinos B 3001, 457 u 60

BricaHHbIe U LIEHTPAJIbHBIC YIJIbI, YTOJ MEXKAY KacaTeIbHOU M XOPAOH. YTIIbl MEKIY XOpJaMH U CEKYIUMU. BrincaHHble U ONMHCAHHBIC YETHIPEXYTOJIbHUKHU. B3aumuoe
pacrojiokeHue IByX okpykHocteil. Kacanue okpyxuocteii. OOIine KacarenbHbIe K IBYM OKPYKHOCTSIM.

9 kJ1ace

Cunyc, kocunyc, Taurerc yrioe ot 0 no 180 . OCHOBHOE TPUrOHOMETPUYECKOE TOXKAECTBO. DOPMYNBI NPUBELEHHUA.

Perienue tpeyronpHUKOB. TeopeMa KOCHHYCOB U TeOpeMa CHHYCOB. PellieHre MpakTHUSCKUX 3aa4 C UCIOJIb30BAHUEM TEOPEMbI KOCHHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue momodus. [Togodre COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o mpOU3BEICHUN OTPE3KOB XOPJI, TCOPEMEI O IPOM3BEICHIH OTPE3KOB CEKYIINX, TeOpeMa 0 KBaapaTe KacaTeIbHOH.

Bekrop, mimHA (MOIYTh) BEKTOpa, COHANPABICHHBIE BEKTOPHI, MPOTHBOIMOJIOKHO HAIPABICHHBIC BEKTOPHI, KOJUIMHEAPHOCTH BEKTOPOB, PaBEHCTBO BEKTOPOB, OMEpAIMH HaJ
BekTopami. Pa3iokeHne BeKTOpa Mo IByM HEKOJUIMHEapHBIM BekTopaM. KoopamHaTs! BekTopa. CKalspHOE MPOU3BEICHIE BEKTOPOB, IPUMEHEHHE IS HAX0XKICHHUS IJTHH U YTIIOB.

JlexapTOBBI KOOPAMHATHI Ha TUIOCKOCTH. Y pABHEHHS IPSMON U OKPYKHOCTH B KOOPAMHATAX, IIEPECEICHUE OKPYKHOCTEH U IPSAMBIX. MeToT KOOpJMHAT U €T0 IPUMECHEHHE.

[IpaBuipHBIC MHOTOYTONBHUKH. J{TiHA OKpYy>KHOCTH. ['pamycHas u paguaHHas Mepa yriia, BEIYUCIICHUE IITHH IyT OKpYyXHOCTel. [Inommans kpyra, ceKTopa, CerMeHTa.

JIBI>KeHUS IIIOCKOCTH U BHYTPEHHHE CUMMeTpuH Guryp (3semMeHTapHsle npeactasieHust). [lapamnensnsiii nepeHoc. [ToBopor.

COJEPXAHUE YYEBHOI'O KYPCA «BEPOSITHOCTDb U CTATUCTHUKA» (110 rogam o0y4eHust)

7 kJaacc

[IpencrasieHue TaHHBIX B BHJIE TAOIHUII, TUarpamMm, rpauKoB. 3aroTHeHe Ta0InIl, YTeHHE U MTOCTPOCHUE TUarpaMM (CTOIOMKOBBIX (CTOIOUATHIX) M KPYToBhIX). UTeHHE rpadukoB
peanbHBIX poneccoB. M3Bineuenne nHGOPMALINK U3 AUarpaMM U TaOJIHL, NCTIOIB30BAHUE ¥ MHTEPIPETAIHS JaHHbIX.

OnucarenbHast CTaTUCTHKA: CpeiHee aprudMeTHIecKoe, MeInana, pa3Max, HanOoJbIee 1 HaMMEHbIIee 3HaYeHNs] Habopa YMCIIOBBIX JaHHBIX. [IprMeps! cirydaifiHOH H3MEHYHBOCTH.

Ciy4aiHbIi SKCTIEpUMEHT (OIIBIT) M cIydaiiHoe coObITHE. BeposiTHOCTD 1 yacToTa. Posib MasioBepOSITHBIX M MPAKTHYECKH TOCTOBEPHBIX COOBITHH B IPUPOJIE U B 001ecTBe. MoHeTa
W UrpalibHasi KOCTh B TEOPUH BEPOSITHOCTEH.

I'pad, Bepmuna, pedbpo. Crenens BepmuHbl. Yncio pédep u cymmapHas cternieHs BepmnH. [Ipeacrasienne o cessHocTH rpada. Lenw n muxisl. [Tyt B rpadax. O6xox rpada
(aiinepoB mmyTh). Pemenue 3ana4 ¢ momoisio rpados.

8 Ki1ace

MHOXEeCTBO, DJIEMEHT MHOXKECTBA, MOJAMHOXKecTBO. Omneparuu HaJl MHOKECTBaMH: O00beInHEeHue, nepecedeHre. CBONCTBa omepanuii HaJ MHOXECTBAMH: MEPEMECTUTENBHOE,
cOYeTaTeNbHOE, PacIpeaeTHTeIbHOe, BKII0oUeHHs. Vcnonp30Banne rpadiaecKoro IpeACTaBICHNSI MHOKECTB IS ONTMCAHUS PEATbHBIX MPOIECCOB U ABJICHUH, IPH PEIICHNH 3a/1ad.
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W3mepenune paccenBanus JaHHBIX. J{Ucriepcus ¥ cTaHAapTHOE OTKIOHEHUE YUCIIOBBIX HabopoB. /luarpaMma paccenBaHusl.

DreMeHTapHble cOOBITHS CilydaiiHOTro ombiTa. CiydaiiHble coObITHA. BepostHocTn coObITHil. ONBITEI ¢ pAaBHOBO3MOXHBIMHU 3JI€MEHTapHBIMH COObITUSIMH. CityyaifHBIH BBIOOD.
CB#13b MEXy MATOBEPOSITHEIMU U IPAKTHYECKU JJOCTOBEPHBIMHU COOBITHAMHE B IIPUPOAE, OOIIECTBE H HAYKE.

JepeBo. CBOWCTBa IepeBbEB: CANHCTBEHHOCTD IIYTH, CYILIECTBOBAHIE BUCSTYEH BEPIIMHEI, CBSI3b MEXK/TY YHCIIOM BEPIINH 1 YHciIoM pédep. [IpaBmiio ymHOXKeHus. Pemenue 3anad ¢
MTOMOIIIBIO TPadoB.

[IpoTtuBononoxHBIE cOOBITHA. Jrarpamma Ditnepa. O0bemuHeHNE U IepecedeHue cooprtnii. HecoBMmecTrbIe coObITHA. DopMyma CII0KeHHU BEPOSTHOCTEH. Y CIIOBHAS BEPOSTHOCTE.
[TpaBuno ymuHoxenus. HezaBucumele coObITus. Perienne 3a1a4 Ha HaX0XKJICHUE BEPOSATHOCTEH € TOMOLIBIO AepeBa CIydaifHOro SKCIepruMeHTa, JruarpamMmm Disepa.

9 Kiaace

[IpencraBnenne JaHHBIX B BUIE TaOJIUII, AUarpamMmm, TpaduKoB, HHTEPIPETanys JaHHBIX. YTeHHe 1 OCTPOEHHE TabIHI, TUarpaMM, rpadHKoB M0 PEaIbHBIM JaHHbIM.

ITepecranoBku u dakropuan. Coderanns u unucio couetanui. Tpeyronsank [lackans. Penrenue 3amad ¢ ucnonap3oBaHrEM KOMOMHATOPUKH.

I'eomerprueckas BeposiTHOCTh. CitydaifHbIi BEIOOP TOUKH U3 (PUTYPHI Ha MIIOCKOCTH, U3 OTPE3Ka U U3 IyT'H OKPY KHOCTH.

Hcnpitanue. Ycenex u Heynaua. Cepusi ucnblTaHui 10 iepBoro ycrnexa. Cepus ucnbitanuit bepaynnu. BepostHocTy coObITHH B cepry HCObITaHNi bepHymin.

CrnyyaiiHas BEIM4MHA U pacOpefencHue BeposTHOCTeN. [IpuMepsl MaTeMaTHYECKOTO 0XKHIAHNS KaK TEOPETUIECKOr0 CPEJHEr0 3HAUCHUS BETUYNHEL. MaTeMaTHYecKoe OKHUIaHHE
U AMCIIEPCUS CIIy4allHOM BEJIMYMHBI «YHUCIIO YCIIEXOB B CEpUHU UCHIbITaHUN bepHynny.

IMonsiTre o 3akoHe 6onpnX dncel. M3MepeHne BepoATHOCTEH € IOMOIIbIO YacTOT. Posb M 3HaUeHHE 3aKOHA OOJIBIINX YHCEN B IPUPOJIE U OOLIECTBE.

MVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O IIPEJJMETA «MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

OcBoenne yueOHOTO npeamera «MaremaTika» JOIPKHO 00ecIieunBaTh JOCTHKEHHE Ha YPOBHE OCHOBHOTO O0IIIEro 00pa3oBaHusl CIIEAYIONIUX JUIHOCTHBIX, METAIPEAMETHBIX U
IIPEAMETHBIX 00pa30BaTeNBHBIX PE3yIbTATOB!

JIMYHOCTHBIE PE3YJIBTATbBI

JImuHOCTHBIE Pe3yNbTaThl OCBOSHHS MPOTPaMMBbI y4eOHOTO IpeaMeTa «MaTeMaTHKa XapaKTepu3yIoTCs:

ITaTpuoTnyeckoe BocnuTanue:

TIPOSIBJICHUEM MHTEpeca K MPOIIJIOMY W HACTOSIIEMY POCCHHCKONH MaTeMaTHKH, IEHHOCTHBIM OTHOLIEHHEM K JJOCTHXEHHSIM POCCHHCKMX MAaTEeMaTHKOB M POCCHHCKOMN
MaTeMaTHYeCKOH IIKOJBI, K MCIIOIb30BaHMIO STHXIOCTIDKEHNH B IPYTHX HAyKaX W NMPHUKIaIHBIX cdepax.

I'pasknanckoe 1 TyXOBHO-HPABCTBEeHHOE BOCNIUTAHMe:

TOTOBHOCTBIO K BBITIOJIHEHUIO 0053aHHOCTEH I'pakAaHNHA U PEAIM3aliy €ro 1paB, MPEeCTaBICHHEM O MaTeMaTHYECKUX OCHOBaX ()yHKIMOHMPOBAHMS PA3IMUYHBIX CTPYKTYP,
SIBJICHUH, IPOLIeTyp IPakJaHCKOroo0IecTBa (BEIOOPEI, OMPOCH U TIp.);

TOTOBHOCTBIO K o6cy>1<)1eHmo STHYCCKHUX npo6neM, CBA3AaHHBIX C MPAKTUYCCKHUM IIPUMECHCHUEM JIOCTI/I)KGHI/Iﬁ HayKH, OCO3HAHUEM BAXKHOCTU MOPAJTbHO-3THYCCKUX MPHUHIIUIIOB B
JIESITENIbBHOCTU Y4EHOTO.

Tpynosoe BocinTanue:
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YCTaHOBKOI Ha aKTHMBHOE y4aCTHE B PEILICHUH NPAKTHYECKUX 33/1a4 MaTeMaTHYEeCKOH HAaIlpaBIeHHOCTH,0CO3HAHNEM Ba)KHOCTH MaTeMaTHUECKOT0 00pa3oBaHusl Ha MPOTSIKCHUH
BCCH JKM3HHU A YCHEHIHOW NpO(eCCHOHAIBHOW AEATEIBHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHWil; OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM HHAWBHIYAIbHON TPAacKTOPUH
00pa3oBaHus M )KU3HEHHBIX IIAHOB C YYETOM JINUYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH.

JcTeTnyecKoe BOCIUTAHUE:

CHOCOOHOCTBIO K OSMOIMOHAIBHOMY M 3CTETHUECKOMY BOCHPHSTHIO MaTeMaTHYeCKMX OOBEKTOB, 3a/ladu, PELICHWH, pPacCyXICHWH; yMEHHIO BUJIETh MaTeMaTHYecKHe
3aKOHOMEPHOCTHU B HCKYCCTBE.

IleHHOCTH HAYYHOT' O NO3HAHUS:

OpHUEHTAIEH B 1eATEIFHOCTH Ha COBPEMEHHYIO CUCTEMY HAyUYHBIX IPEACTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YeJIOBEKa, PUPOJIBI U 00IIecTBa, TOHUMaHUEM
MaTeMaTHYeCKOH HAayKH KakK cQepbl YelIOBEYECKOW NESTENFHOCTH, 3TaloB €€ pa3BUTUS M 3HAYMMOCTH JUIS PasBUTHS IMBWIM3AIMH; OBIAJCHHEM S3BIKOM MaTEMaTUKH M
MaTEMaTHYECKON KyNIbTypOol KaK CpEACTBOM MTO3HAHUS MHUpPA; OBJIAJACHUEM NPOCTEUITNMH HABBIKAMU HCCIIEN0BATENLCKON NEATEIHOCTH.

du3nyeckoe BOCNUTAHUE, POPMUPOBAHME KYJIbTYPHbI 310POBbsI M 3MOLMOHATBHOTIO 0JIATOIIOTYy UM

TOTOBHOCTBIO IPUMEHSTh MaTeMaTHYECKUE 3HAHUSI B MHTEPECaX CBOETO 370POBbs, BEJCHHUS 3I0POBOI0 00pa3a )U3HH (340pOBOE MUTAHKE, COATAHCUPOBAHHBIA PEXKUM 3aHATHI
U OT[IBIXA, PETYIApHAs (PU3NIECKasIAKTUBHOCTD); C(hOPMHUPOBAHHOCTHIO HABBIKA Pe(ICKCHH, TIPH3HAHIEM CBOETO MpaBa Ha OMIMOKY M TAKOTO XKEIpaBa Jpyroro 4ejaoBeKa.

IK0JI0rHYeCcKOoe BOCIINTAHME:

OpHEHTaLMel Ha TPUMEHEHHE MaTeMAaTHYEeCKUX 3HAHUM JUIs peIeHus 3aa4 B 00JIaCTH COXPAaHHOCTH OKPYXKaIOLIel Cpebl, INIAHUPOBAHUS MOCTYIKOB M OLICHKH UX BO3MOKHBIX
MOCJIEACTBHIM I OKpY KaroIIeHCcpebl; 0CO3HAaHUEM INI00aJIbHOTO XapaKTepa 3KOJOTMYECKUX MpoOJIEM U ITyTeH UX PELICHHUs.

JIMYHOCTHBIE Pe3yabTaThl, 00ecneYBaOIe AJaNTAINI0 00y4alonerocs K M3MEeHsI0IUMCSIyCJI0BUSIM COLMAJILHOI M IPUPOAHOI cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCIIOBUSIX HEOIIPEIEIEHHOCTH, MIOBBIIIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTUYEPE3 IIPAKTUUYECKYIO AEATEIbHOCTD, B TOM UUCIIE YMEHUE YUUTHCS Y
JIpYTHX JIFOAEH, TPHOOpETaTh B COBMECTHOI JIESTEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETCHIIUHU U3 OIBITa IPYTHX;

HEOOXOANMOCTHIO B ()OPMUPOBAHUM HOBBIX 3HAHHH, B TOM 4HCIe (GOPMYIMPOBaTh MJIEH, MOHATHS, THIOTE3bl 00 00BbEKTaX M ABICHHUSX, B TOM YHCIIC paHEe HEH3BECTHBIX,
0CO3HaBaTh AE(HUIUTH COOCTBEHHBIX3HAHWH M KOMIETEHTHOCTEH, IIIAHUPOBATh CBOE PAa3BUTHE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHTYAIMIO, BOCHIPUHUMATh CTPECCOBYIO CHTYAIMIO KaK BbI30B, TPEOYIOLUIMH KOHTPMEP, KOPPEKTHPOBATh IPHHUMAEMbIE PELLICHUS 1
JIecTBHS, POPMYJIMPOBATh U OLIEHUBATHPUCKU M OCIIEACTBHSI, (JOPMUPOBATH OIIBIT.

METAIIPEJIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yJIbTaThl OCBOSHHMS IPOTPaMMBbl y4eOHOTO TpeaMera «MaTeMaTnkay XapakTepu3yloTcs OBIaIEHUEM VHUBEPCAIbHBIMU ROZHABAM ENbHBIMU OCliCTNEUAMU,
VHUBEPCANbHOIMUKOMMYHUKAMUGHBIMU OCUCMBEUAMU U YHUBEPCANLHBIMU PEZYIAMUGHBIMU OCliCINEUAMU.

Yuusepcanvnvie nosnasamenvusle oelicmeus odbecnewusarom opmuposanue 6A306bIX KOZHUMUBHBIXNPOYECCO8 00yUaouuxcs (0ceoenue Memoo08 NO3HAHUA OKPYHCAIOUe20
MUpa; npUMeHeHue 102UYecKUX, UCCIe008amenbCKUX onepayutl, ymenui pabomams ¢ ungpopmayuet).

Ba3oBble 1oruueckue AeiicTBuA:

BBISBIISITH M XapaKTepPHU30BaTh CYLIECTBEHHBIE MPU3HAKH MAaTEMAaTHYECKUX O0BEKTOB, TOHATHI,0THOILICHNI MEK 1y IIOHATHSIMU;

(hopMyITHPOBATH ONPEACTICHNS IIOHITHH; YCTAHABIUBATD CYIIECTBEHHBIM MPU3HAK KJIACCH(PUKAINN,0CHOBAHUS Il 0000IIECHNS M CPaBHEHUS, KPUTEPHUU IIPOBOANMOTO aHAJIH34;

BOCTIPHHUMATh, (DOPMYIUPOBATH U MPEOOPA30OBBIBATH CY)KACHUSA: YTBEPAUTEIbHBIC HOTPUIATEIbHbIE, SMHUYHbIE, YaCTHBIE U 00IIHe;

YCIIOBHBIE; BBIABISATH MATEMaTHIECKIE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U IPOTHBOPEUHS B (DaKTaX,JaHHBIX, HAOIIOAEHUSIX U YTBEPKACHUSX;

npegjiaraTb KpUTCpuu IJid BbISABICHUS 3aKOHOMCpHOCT€ﬁ n HpOTHBOpC‘lHﬁ;
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JIeNIaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, A€ AYKTUBHBIX U HHAYKTUBHBIXYMO3aKIIIOUEHUH, YMO3aKIIOUSHHI 10 aHAJIOTHH;

pa3duparth J0Ka3aTeILCTBA MATCMATUUCCKUX YTBEPIKICHUH (IPSMBIC M OT MPOTHBHOTO), MPOBOIUTECAMOCTOATEIIEHO HECIIOKHBIC TOKA3aTeIhCTBA MATEMAaTHUCCKUX (DAaKTOB,
BBICTPanBaTh apryMEHTALUIO, IPUBOJIUTH IPUMEPHI U KOHTPIIPUMEPHI;

000CHOBBIBATh COOCTBEHHBIE PACCYIKICHUS; BEIOMpATh CIIOCO0 pelleHns] y4eOHOH 3a/1aun(CpaBHUBATH HECKOJIBKO BapUAHTOB PEIICHHMs, BHIOUpATh HanOoee MOAXOMSIIMN ¢
Y9IETOM CaMOCTOSATEIFHO BBIICICHHBIX KPUTEPHECB).

Ba3oBble uccienoBaresibckue qeiicTBUA:

HCTIOJIb30BaTh BOMPOCHI KaK UCCIEIOBATENIbCKUI MHCTPYMEHT MIO3HAHMUS;

(bopMyIHpOBaTh BOMPOCHI, PUKCHPYIOIINE NPOTUBOPEUHE, TPOOIIEMY, CAMOCTOSATEILHOYCTaHABIMBATh HCKOMOE U JJaHHOE, (POPMUPOBATH THIIOTE3Y,

apryMEHTHPOBAaTh CBOIO MO3HUIIMIO, MHEHUE,

MIPOBOJIUTH IO CAMOCTOSTEIFHO COCTABIICHHOMY IUIaHY HECJIOKHBIN 3KCIIEPHMEHT, HEOOIBIIOE MCCIEIOBAHNE 110 YCTAHOBICHHIO OCOOCHHOCTEH MaTeMaTHIECKOTO OOBEKTa,
3aBHCUMOCTEH 00BEKTOBMEXKITY COOOH;

CaMOoCTOATENBHO (hopMyIMpoBaTh 000OLICHUS M BBIBOJIBI IO PE3yJIbTaTaM MPOBENEHHOTO HAOIOACHUS, UCCIEIOBAHNS, OLCHUBATh JOCTOBEPHOCTH IOJIyYCHHBIX PE3YJIbTATOB,
BBIBOJIOB U 0000IIIEHHH; TIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIECCA, & TAKKE BBIIBUTATH MPEAIIOI0KEHHS OCI0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora c undopmanmeii:

BEISBIIATH HEOCTATOYHOCTh U H30BITOYHOCTE HH(OPMAIINH, TAaHHBIX, HEOOXOAUMBIX U pEeUICHUA3aIauH;

BEIOMpATH, aHATU3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETHPOBATH HH(OPMAIIHIO PA3TUIHBIXBUIOB H (JOPM MIPEICTABICHNUS;

BBIOMpATH (hopMy npeacTaBiIeHuss HHGOPMAIMK U WILTIOCTPUPOBATH PElIaeMbIe 3a1a4K CXEMaMMU,AuarpaMMaMu, HHOW TpapuKOil 1 HX KOMOUHAIIUIMH,

OLIEHMBATh HAJIEKHOCTh MH()OPMALIUK IO KPUTEPHUSM, MPEITI0KEHHBIM YUUTENEM WINCHOPMYIHPOBAHHBIM CAMOCTOSTEIBHO.

Yuusepcanvuvie kKommynukamugHsle oeiicmausi obecneyusarom c@hopmMupo8aHHOCHb COYUATbHBIXHABBIKO8 00YUAOUWUXCAL.

Oo0menue:

BOCIIPUHUMATH U (HOPMYIHPOBATH CY>KJEHHS B COOTBETCTBUU C YCIOBHSIMH U LIETISIMU OOTIIEHUST;

SICHO, TOYHO, TPAMOTHO BBIPaKAaTh CBOIO TOYKY 3PCHHUS B YCTHBIX W IMUCBMEHHBIX TEKCTaX, MaBaTh IMOSCHEHUS IO XOIy PEIIeHHs 3aa4di, KOMMEHTHPOBAThH ITOYYCHHBII
pe3yIbTaT; B X0/Ie 00CYKICHUA3aIaBaTh BOIIPOCH TI0 CYIIECTBY 00CYKIaeMOM TEMEI, IPOOJIEMEBI, peIIaeMOi 3a/1a4, BRICKA3bIBATh UICH, HAIICJICHHBIC Ha ITOUCK PEUICHNUS;

COTIOCTABIISITh CBOU CYXACHUS C CYXKIEHISIMH APYTUX YIACTHUKOB JUaJiora, 00HApY>KUBAThPA3IMIHE U CXOJCTBO ITO3UITHIA;

B KOPPEKTHOMH opme (HOpMYITHPOBATH PA3HOTIIACHS, CBOHU BO3PAKECHUS;

MIPECTABIATh PE3yIbTAThl PEIICHHUS 3a0a4H, SKCIIEPUMEHTA, UCCIITOBAHNS, IPOEKTA,;

CaMOCTOSITEIHHO BRIOMPATH (OPMAT BRICTYIUICHHUS C YIETOM 3a]1a4 IPE3SHTALUN U 0COOEHHOCTEHAy TUTOPUH.

CoTpynHu4ecTBo:

MMOHWMATP U MCIIOJIB30BATh MPEUMYIIIECTBA KOMaHHOW U MHIUBUIYaTIbHOU paOOTHI MPHU pEIICHUNYIEOHBIX MAaTEMAaTUIECKUX 3a/1a4;

MIPUHUMATH [IEJIb COBMECTHOH JESTEIEHOCTH, TNIAHNPOBATh OPTaHU3AIMIO COBMECTHOW PabOThI,paclpeIesiaTh BUILI pa0OT, TOTOBAPHBATHCS, OOCYKIATh MPOLIECC H PE3YIbTAT
paboTsr;

000011aTh MHEHUS HECKOJIBKHX JIFOJICH; y9acTBOBATh B TPYIIOBEIX (JopMax paboThl (00CYkKIEHUS,00MEH MHCHUSIMH, MO3TOBEIC IITYPMBI U JIp.);

BEITIOJTHATH CBOKO YacTh Pa0OTHI H KOOPIUHHPOBATH CBOU NCHCTBHUS C IPYTHMH YICHAMH KOMAH/IBL,

OLICHUBATh KAa4€CTBO CBOCI'O BKJIaJla B OGHII/Iﬁ MPOAYKT IO KPUTCPUAIM, C(1)OpMyJ'II/IpOBaHHLIMy‘IaCTHI/IKaMI/I B3aHMOH€ﬁCTBHﬂ.
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Yhueepcanvhvie pezynamuenule oelicmsus obecnequsaiom Gopmuposanie CMulC108blX YCMAHOBOK UNCUSHEHHBIX HABLIKOS TUUHOCHIU.

Camoopranuszanms:

CaMOCTOSATENILHO COCTaBJIATH IUIAH, AITOPUTM PELICHUS 3aJadl (MIIH €T0 9acTh), BBIONPATh CHOCOOPENICHHUSI C YIETOM HMEIOLIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEIICHUH ¢ y4ETOM HOBOH MH(pOPMAIIHH.

CaMOKOHTPOJIb:

BJIaJIETh CIOCO0AMU CaMOTIPOBEPKH, CAMOKOHTPOJIA TIpoOliecca U pe3yJibTaTa pelieHusIMaTeMaTHIeCKO! 3a/1auu;

MIPEABHUAETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH NPH PEUICHHH 337a4H, BHOCHTh KOPPEKTHBBI BIESTEIFHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, HAWACHHBIX OLIMOOK,
BBIIBJICHHBIX TPYAHOCTEH;

OILIEHUBATh COOTBETCTBHUE PE3yIbTaTa JACATEILHOCTH ITOCTaBICHHON IIEIH M YCIOBHUSM, OOBSCHATh IPHUYUHBI JOCTY)KEHHS WIIH HEOCTIDKEHNUS LIEJIN, HAaXOUTh OMINOKY, 1aBaTh
OLIEHKY NMPHOOPETEHHOMYOTIBITY.

HNJTAHUPYEMBIE IPEIMETHBIE PE3YJIbTATBI OCBOEHUA KYPCA «MATEMATHUKA» (110 rogam o0y4enus)

OcBoenmne yuebHOTO Kypca «MaremaTtrnka» B 5—6 Ki1accax OCHOBHOM IIKOJIBI JOJDKHO 00€CIIeYnBaTh JOCTIDKEHHE CIICAYIOMNX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

5 kiace

Ymncsia 1 BbIYUCIEHUS

[NoHnMaTh U MPaBUIBHO YHOTPEOIIATh TEPMUHBI, CBSI3aHHBIE C HATYPaJIbHBIMH YHCIaMHU, OOBIKHOBEHHBIMH U JIECITHIHBIME APOOSMHU.

CpaBHHBaTh U YIIOPSI0YNBATh HATYypaJIbHBIE YHCIA, CPABHUBATH B MPOCTEHIIINX CITydasx OOBIKHOBEHHBIE IPOOH, JeCATUIHbIE TPOOH.

COOTHOCHUTP TOYKY Ha KOOPAMHATHOH (YHUCIIOBO ) IPSIMOI C COOTBETCTBYIOIINM i YUCIIOM U N300pakaTh HaTypallbHbIE YUCIIAa TOYKaMH Ha KOOPINHATHOM (YMCIOBOM) MPSMOIA.

BrImonHATE apudMeTnIeckne JeUCTBHS ¢ HATYpAIbHBIMU YHCIAMH, C OOBIKHOBEHHBIMU IPOOSIMH B IPOCTEHIINX CIyYasiX.

BbINoNHATE IPOBEPKY, IPUKUIIKY PE3YIbTaTa BEIUUCICHUM.

OKpyTasTh HAaTYpaJIbHBIE YUCTA.

Penienne TeKCcTOBBIX 32124

Pemrate TekcTOBEIC 3329 apU(PMETHIECCKUM CITIOCOOOM H C TTOMOIIBIO0 OPraHH30BaHHOTO KOHEYHOTO TIepedopa BCeX BOBMOXKHBIX BAPHAHTOB.

PewaTh 3a1aun, cogepxaline 3aBUCUMOCTH, CBSA3BIBAIOLUE BEIMYUHBI: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1IEHA, KOJIMYECTBO, CTOMMOCTb.

Hcnonp30BaTh KpaTKUE 3alTUCH, CXEMBI, TAOUIIBI, 0003HAUCHIS [IPH PEIICHUH 33/1a4.

HOJ’IBSOBaTBCSI OCHOBHBIMH €IUHUIIAMHU I/I3MepeHI/I$IZ HCHBI, MACCHI; paCCTOf{HI/IH, BpeMeHI/I, CKOpOCTI/I; BBIpa)KaTB OAHU €ANHHUIBI BEJIMYHUHBI qepe3 upyrI/Ie.

W3BnekaTh, aHATU3UPOBATh, OLICHUBATH HH(OPMAIIHIO, MIPECTABICHHYIO B TA0OJIHIIE, HA CTOIOYATOM TuarpaMMe, HHTEPIIPETUPOBATh MPEICTABICHHBIC JaHHBIC, UCIIOIF30BaTh
JIaHHBIC TIPH PEIIeHUH 3a1ad.

Harasianasi reomerpust

[Tonb30BaTbCs TEOMETPUYECKUMU MOHATUSMU: TOUKA, [IPsiMasi, OTPE30K, JIy4, YTOJI, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoaANTE MPUMEPH 0OBEKTOB OKPYKAIOMIETO MUPA, IMEIONTNX (GOPMY H3yUEHHBIX T€OMETPHUIECKIX QHUTYP.

Hcmonp30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C YITIAMU: BEPIIMHA CTOPOHA; C MHOTOYTOJIbHUKAMU: yToJl, BEpIINHA, CTOPOHA, IMATrOHAJb; C OKPYKHOCTBIO: pauycC, TUaMeTp, IEHTP.
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N306paxkaTh U3y4eHHbIC TeOMeTpHYecKre (PUTyphl HA HENMHOBAHHOW M KJIETYATOH OyMare ¢ OMOIIBIO LIUPKYJIS U TMHEHKH.

HaxoauTs JJIMHBI OTPE3KOB HETIOCPEACTBEHHBIM U3MEPEHUEM C MOMOIIBIO JINHEHKH, CTPOUTH OTPE3KH 3aJaHHOMN JUTMHBL; CTPOUTh OKPY>KHOCTH 3aJaHHOTO pajnyca.

Hcnonp30BaTh CBOMCTBA CTOPOH U YTJIOB MPSIMOYTONbHUKA, KBaApaTa JAJIs UX IOCTPOEHUs, BBIYUCIIECHUS MIJIOMAIN U IepuMeTpa.

BbIumciaTh epuMeTp | IJIOIMAAb KBapaTa, MpsMOYTOJIbHUKA, (PUTyp, COCTABIEHHBIX U3 IPSIMOYTOJILHUKOB, B TOM 4Huciie GUryp, N300pakEHHBIX Ha KJIeT4aTol Oymare.

ITonp30BaThCsl OCHOBHBIMH METPHUYECKUMH €ANHULIAMH M3MEPEHHS AIIMHBI, IUIOIAN; BBIPAXATh OJHH €ANHUIIBI BETMYHHBI Y€pPE3 JpyTHE.

PacniosnaBaTh mapasuienenumes, Ky0, HCTIOIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOPO TPaHb, NI3MEPEHHS; HAXOANTh N3MEPEHNS NapauIeiIeunesaa, Kyoa.

Beruncnars 00pEM Ky0a, apauienenunesia o 3aJaHHbIM H3MEPEHUSAM, OIb30BATHCS ANHULIAMH U3MEPEHUS 00bEMa.

PemaTh HecI0KHbIE 331291 HA H3MEPEHNE T€OMETPHUUECKHUX BEINYNH B MPAKTUYECKUX CUTYaLUsX.

6 kaace

Yucsia ¥ BbIYUCTCHUS

3HaTh ¥ IOHMMaTh TEPMHHBI, CBI3aHHBIC C Pa3JINYHBIMH BHJIAMU YHCEN ¥ CIIOCOOAMH MX 3aITUCH, TEPEXOIUTH (€CIIH 3TO BO3MOXKHO) OT OJHOH (hOPMBI 3aIIMCH YHCIIA K JPYTOH.

CpaBHHUBATH U YIOPSAAOYNBATE [IENbIE YNCIIa, OOBIKHOBEHHBIE U JIECATHIHbIE IPOOH, CPABHUBATH YUCIIA OJHOTO U Pa3HBIX 3HAKOB.

BbinonHATh, coueTass yCTHbIE U NMHUCbMEHHbIE NMPUEMBI, apu(pMeTHYECKHe ACHCTBUS C HATypaJbHBIMU M LEJBIMH YHCIaMH, OOBIKHOBEHHBIMHU M JECATHYHBIMU APOOSIMHU,
MIOJIO>KUTEIBHBIMHI U OTPHLATECIBHBIMHU YHCIIAMH.

BbrumcnaTh 3Ha4CHUST YUCTIOBBIX BEIPAYKCHUH, BBIIOIHATD IPUKHUIIKY U OLICHKY PE3YJIbTaTa BBIYMCICHHUI; BHITIOIHATE PE0Opa30BaHMs YHCIIOBBIX BEIPAKCHNI HA OCHOBE CBOMCTB
apu(QMeTHISCKUX ACHCTBUIA.

COOTHOCHUTD TOUKY Ha KOOPJMHATHON MPSIMOH C COOTBETCTBYIOIINM €if YHCIIOM M N300pakaTh YMCIa TOYKaMHU Ha KOOPJMHATHOW NPSIMOM, HAXOUTH MOIYJIb YHCIIA.

CoOOTHOCHUTD TOYKH B NMPSIMOYTOJIFHON CUCTEME KOOPAWHAT C KOOPAUHATAMH 3TOH TOUKH.

OKpyrJIsTh 1eJIble YNClia U IECATHYHBIE APOOU, HAXOJUTh MPUOIMKEHUS YHCEL.

YucioBble H O0yKBEHHbIE BbIPAKEHH

[TonnMaTh 1 ynoTpeOIaTh TEPMHUHBL, CBS3aHHBIE C 3aITUCHIO CTENIEHH YNCIIa, HAXOANTH KBaJpaT 1 KyO 4nclia, BEIYUCIATH 3HAYCHUSI YUCTIOBBIX BEIPRKCHNH, COAEPKAIINX CTEIICHH.

[Nonp30BaThbCs MpU3HAKaMU JICTIUMOCTH, PacKiIa bpIBaTh HATYpaJIbHBIC YMCIIA HA MPOCTBIC MHOKHUTEIIH.

ITonp30BaThes MacmITaboM, COCTaBIISATh IPOMIOPIIUI M OTHOIICHUSL.

Hcnonp3oBaTh OYKBBHI 17151 0003HAUCHHMS YHCEJI MIPH 3aITUCH MAaTEMaTHYEeCKUX BBIPaXKEHNH, COCTABISATh OYKBEHHBIE BBIPAKEHUS U (OPMYJIbI, HAXOAUTh 3HAUYCHUSI OYKBEHHBIX
BBIPa)KEHUH, OCYIIECTBIISIST HEOOXOJMMBIE TTIOICTAHOBKY M IPE0Opa30BaHMsI.

HaxoauTh HEN3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pemmenne TeKCTOBBIX 33724

Pemrate MHOTOIIArOBBIE TEKCTOBEIE 3a7a9H apU(METHIECKIM CIIOCOOOM.

Pemrate 3a1aun, CBSI3aHHBIE C OTHOIICHHEM, POITOPIIHOHATFHOCTHIO BETHUNH, IPOIICHTAMH; peIIaTh TPU OCHOBHBIE 331a4H Ha JPOOH M POIIEHTHI.

Pematp 3aaun, coxepikaiine 3aBUCHMOCTH, CBS3BIBAIOIINE BEJIMUMHBI: CKOPOCTh, BPEMSI, pacCTOSHHE, 1IeHa, KOJIMYECTBO, CTOMMOCTD; IIPOU3BOJUTEIILHOCTD, BpeMsi, 00bEMa
paboThl, HCTIONB3YS apupMETHIECKHE ICHCTBHS, OLIEHKY, TPUKUJIKY; ITOJIb30BAThCS €AMHUIIAMH H3MEPEHHSI COOTBETCTBYIOIIUX BEJTHMYHH.

CocraBinsaTh OyKBEHHBIE BBIPXKECHUS 10 YCIIOBHIO 3a1auH.

W3Bnekats nHpOpManuio, MpeICTaBICHHYIO B Ta0IUIaX, HA JIMHEHHOM, CTOI0YaTOl MM KPYroBO# MarpaMMax, HHTEPIPETUPOBATH NIPECTABICHHbIE JaHHbBIE; HCIIOIb30BATh
JTAaHHBIE MIPU PEIICHNH 3a7ad.
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[peacraBnsaTe MHGOPMALHIO C TOMOIIBIO TAOJHIL, TUHEHHOW U CTOJIOYATON TUarpaMM.

Harasanas reomerpust

[TpuBoauTs IPUMEPHI OOBEKTOB OKPYXKAIOIIETO MHUpA, UMEIOMHNX (HOPMY M3yHICHHBIX T€OMETPHUECKHUX IUIOCKUX M HMPOCTPAHCTBEHHBIX (UTYp, MPUMEPHI PABHBIX U
CUMMETPHYHBIX QUTYP.

N300pakaTh ¢ MOMOINBIO IIMPKYJS, JWHEHKH, TPAHCIIOPTHPAa HAa HEIMHOBAHHOW M KJIETYaTOM Oymare HM3ydeHHBIE IUIOCKHE TeOMETpHYecKue (Gurypsl m KOH(HUTYpaIiH,
CHMMETPHYHBIE (QUTYPEI.

[Tonp30BaThCs reOMETPUUECKUMU MTOHATHSIMU: PAaBEHCTBO (PUTYp, CHMMETPHSI; UCIIOJIb30BaTh TEPMHUHOJIOTHUIO, CBSI3aHHYIO C CHMMETPHEN: OChb CHMMETPHH, LIEHTP CHMMETPHH.

HaxonuTh BENMYMHBI YIJI0B U3MEPEHUEM C IIOMOILIBI0 TPAHCIOPTUPA, CTPOUTH YIVIBI 3aJAHHOM BEJIMYMHBI, II0Jb30BAaThCS IPU PELICHUM 3a1ad I'PaJlyCHONM MEpOHU YIJIOB;
pacno3HaBaTh Ha YEPTEKaxX OCTPBIN, IPSIMOM, pa3BEPHYTHIN U TYION YIJIBL.

BpIunciATh NIUHY JJOMAaHOM, IEPUMETP MHOIOYTOJIbHHKA, [10JIb30BATHCA €AMHULIIAMU U3MEPEHMS IIMHBL, BBIPAKATh OJHU €UHUIIBI U3MEPEHUS AJIUHBI Yepe3 JpyTHUe.

HaxonnTs, ncnomnb3ys 4epTEKHBIE HHCTPYMEHTBI, PACCTOSHHA: MEXKy IBYMsI TOUKaMH, OT TOUKHU 0 MPSAMOM, JUINHY yTH HA KBaJAPATHOM CETKE.

Bbruncnars wioniagps GUTyp, COCTaBICHHBIX U3 MPSIMOYTOJIBHUKOB, HCIIONb30BaTh pa30MeHNE HA MPSIMOYTOIBHUKY, HA PaBHBIC (PUTYPHI, JOCTPaWBaHKUE 0 NPSIMOYTOJIBHHKA;
10JIb30BAaThCs OCHOBHBIMY €IMHULIAMH U3MEPEHUS IUIOLIAIN; BBIPAYKATh OJIHU €AMHULIBI U3MEPEHUS IUIOLIAN Yepe3 IpYrHe.

Pacmo3naBaTh Ha MOJIEIIIX M M300paKEHUSIX MUPAMULY, KOHYC, IIMIMH/D, UCIOIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpO, TpaHb, OCHOBAaHHUE, pa3BEPTKA.

N306pakaTh Ha KJIeT4aToit Oymare mpsMOYTONbHBIN Mapaeenues.

Brraucnars 06b6EM IpsSMOYTOJIBHOTO HapaljieienuIeaa, Ky0a, MojIb30BaThCsl OCHOBHBIMU €AMHUIIAMHU H3MEPEeHH 00hEMa; BRIpakaTh OJHU CIUHUIIBI H3MepeHHs 00pEMa yepe3

ZIpyrue.
PelaTh HecI0XKHBIE 3aJja4l HA HAX0XKACHUE T€OMETPUYECKUX BEJIUYUH B IIPAKTUUECKUX CUTYaLUSX.

IHNJIAHUPYEMBIE IPEJMETHBIE PE3YJIBTATBI OCBOEHUA KYPCA «AJITEBPA» (110 ronam o0y4enus)

OcBoenne yue6HOro Kypca «Anredpa» Ha ypoBHE OCHOBHOTO 00IIIEro 00pa30oBaHuUs JOIDKHO 00€CTIeYMBaTh TOCTHKEHUE CIIEAYIONINX TPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTaTOB:
7 kaace

Yucaa u BBIYUCIEHHUSA

=  BEIIONHATE, COUETast YCTHBIC M MICHMEHHBIE TPUEMBL, apu(METHIECKIE ASHCTBIS C PAllHOHATIBHBIMH YHCIAMU.

=  HaxoanTh 3Ha4eHHs YHMCIOBBIX BBIPAKEHUH; IPUMEHSITH PasHOOOpas3HbIe CIIOcOOB! M MPUEMBI BEIYHMCIICHHS 3HAYEHUH APOOHBIX BBIPAXKEHHUH, COAEPKAIIUX OOBIKHOBEHHBIC
JeCITHIHBIE 1poou.

= [lepexoauTs OT OHOH (HOPMBI 3aITUCH YHUCEN K APYTOH (IpeoOpa3oBHIBATE NECATHIHYIO IpOOb B 0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPOOB).

=  CpaBHHBATH H YIIOPAAOYNBAThH PAlIMOHATIHHEIE YHCTIA.

= OKpyrJsATh 9HCTA.

*  BBINONHATH NIPUKHUIKY U OLEHKY Pe3yIbTaTa BEIYUCICHUH, OIICHKY 3HAYCHUH YNCIIOBBIX BEIPAKCHUI.
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BBINONHATE 1EHCTBUS CO CTENEHSIMHU C HATYPaJIbHBIMU MOKA3aTEISIMH.

IIpuMeHATh NpU3HAKU IEIUMOCTH, Pa3JIoKEeHHE HA MHOXKHUTEIN HATypaJIbHBIX YUCEIL.

PemaTh IpakTHKO-OPHEHTHPOBAHHBIC 3aJa4UH, CBSI3aHHBIC C OTHOIICHUEM BEITMYHUH, POIOPIHOHAIBHOCTIO BETHIHH, IPOLIEHTAMH; HHTCPIPETHPOBATh PE3YIbTaThl PEIICHHS
3a7a4 ¢ y4€TOM OTpaHMUYCHUI, CBSI3aHHBIX CO CBOMCTBAMU pacCMaTPUBAEMbIX OOBEKTOB.

Auredpanyeckne BhIpaKeHHs

Hcnonb3oBaTh anredpandeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B IIPOLiecce OCBOCHUS yueOHOTo MaTepuaia.

HaxonuTs 3Ha4eHHs1 OyKBEHHBIX BRIPDAKCHUH MPH 33 JaHHBIX 3HAUYCHUAX ITEPEMEHHBIX.

BrinonHATs mpeoOpa3oBaHus 1[EJ0T0 BBIPAKEHHs B MHOTOWIEH MIPUBEICHHEM MTOJJOOHBIX CIIaraeMbIX, PACKPHITUEM CKOOOK.

BBINOMHATS YMHOKEHUE OJTHOUJICHA HA MHOTOWIECH U MHOTOWIEHAa Ha MHOTOYJICH, TPUMEHSTh (POPMYJIbI KBaJpaTa CyMMBbI ¥ KBaJIpaTa pa3HOCTH.

OcymIecTBIATh Pa3IoKEHNE MHOTOWIEHOB HA MHOKUTEIH C IMOMOIIBIO BEIHECEHHS 32 CKOOKH OOIETO0 MHOKHTEJIS, TPYIIUPOBKH CIIAraeMbIX, TIPUMEHEHUs (HopMyI
COKPAILEHHOTO YMHOKEHUSL.

[IpumMeHATH NpeoOpa30BaHUsI MHOTOWIECHOB IS PEIIeHHs Pa3InYHbIX 3a/1a4 U3 MaTeMaTHKH, CMEXHBIX NIPEIMETOB, U3 pPeaIbHON MPaKTHKH.

Hcnonp30BaTh cBOICTBA CTENEHEH ¢ HATypalbHBIMU IIOKA3aTENIAMU [T PpeoOpa30BaHMs BEIPAKEHUI.

YpaBHeHuUsI M HepaBeHCTBA

Pemate mHelHbIE ypaBHEHUS C OJHOW IEPEMEHHON, IPUMEHSS IPaBUIIa IEPEX01a OT HICXOJHOTO YPaBHEHHs K paBHOCHIIBHOMY eMy. IIpoBepsATh, SBIIETCS TH YUCIO KOPHEM
YPaBHEHUS.

[MpumensTh rpaduueckre MeTo bl PU PELICHUH JINHEHHBIX YPaBHEHHUI U X CHCTEM.

[Ton6upate IpuMepsI ap YUCE, ABISIOMNXCS PEIICHHEM JTHHEHHOTO YPaBHEHUS C IBYMsI IEPEMEHHBIMH.

CTpouTh B KOOPIMHATHO INIOCKOCTH TPaUK JTMHEHHOTO YpaBHEHHUS € IBYMSI IEPEMEHHBIMHU; T10JIb3YSCh IPapUKOM, TIPUBOIUTD IIPUMEPHI PEIICHHsT YPABHEHNSI.

PewiaTh cucTeMBI IBYX JIMHEHHBIX YPAaBHEHHUH C IByMs IIEPEMEHHBIMH, B TOM YHCJIe IpadUuECKH.

CocTaBsTh U penIaTh JMHEHHOE YPABHEHUE WM CUCTEMY JIMHEIHBIX ypaBHEHUH 110 YCIOBHIO 33Ja4H, HHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3a7a4H MOITY4EHHBII
pe3ylbTar.

Koopaunats! u rpaguxu. @yHkuuu

N306pakaTh Ha KOOPIUHATHOW MPAMOM TOYKH, COOTBETCTBYIONINE 3aJaHHBIM KOOPIMHATAM, Jy4H, OTPE3KH, MHTEPBAJIbl; 3aIMCHIBATh YHCIOBBIE IPOMEXYTKH Ha
anreOpanvaeckoM S3bIKe.

OTMeuaTh B KOOPAMHATHOH MIIOCKOCTH TOYKH TI0 3aIJaHHBIM KOOPAMHATAM; CTPOUTH TPaUKH IMHEHHBIX (QYHKITHI.

OmnuceIBaTh ¢ MOMOLIBIO (DYHKIMI N3BECTHBIE 3aBHCUMOCTH MEKTy BEIMUMHAMH: CKOPOCTh, BPEMSI, PACCTOSIHHE; LIEHA, KOJIMYECTBO, CTOMMOCTh; IPOU3BOANTEIBHOCTD, BPEMS,
00BEM paboTHI.

HaxonnTs 3Ha4eHNE QYHKITUH 110 3HAUYEHHIO €€ apryMeHTa.

[MonnmaTs rpaduueckuii ciocod npeacTaBIeHNs U aHaIM3a HHPOPMAIIMHU; N3BJIEKATh M HHTEPIPETUPOBATh HH(YOPMALIUIO M3 TPa(UKOB peasibHbIX MTPOIIECCOB U 3aBUCHMOCTEH.

8 kiacc
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Yncia v BbIYHCIEHUS

= lcnosnp30BaTh HaYalbHBIE IPEICTABICHUSI O MHOXECTBE AEHCTBUTEIIBHBIX YUCEN [UIs CPABHEHHS, OKPYTJICHUS M BEIYUCIICHUH; N300pakaTh AEHCTBUTEIbHBIC YNCIIA TOUKAMH
Ha KOOPJAMHATHOH MPSAMOM.

= [IpuMeHSTH MOHSATHE apUPMETHYECKOro KBaJPAaTHOTO KOPHS; HAXOAWUTH KBaJpaTHbIE KOPHH, MCHOJB3Ysl HPH HEOOXOIUMOCTH KaJbKYJSTOP; BBIIOIHATH MPeoOpa3oBaHMs
BBIPAKEHUH, COAEPIKAIINUX KBaIpaTHbIE KOPHU, UCTIOJIb3Ys CBOMCTBA KOPHEH.

=  Vcnonp30BaTh 3amKCcH OOJBIINX W MAJIBIX YHCEIN C IOMOIIBIO JECATHIHBIX IpoOei u creneHeit yncina 10.

Asredpauyeckue BbIpaKeHHUs

=  JIpuMEHSTh MOHSATHE CTETICHH C IIEIIBIM [TOKa3aTeJIeM, BBIITOIHATh IPe00pa30BaHMs BEIPAXKEHHH, COEPKAIINX CTEIIEHH C LEJIBIM ITOKAa3aTeNeM.

*  BBINOJHATH TOXKIECTBEHHBIC IPE0OPa30BaHMsl PAlIMOHAIBHBIX BBIPAXKEHHI HA OCHOBE MPAaBHJI JEHCTBUI HA/l MHOTOWICHAMH U allreOpandecKUMHU IpOOsSMH.
=  PackiaznbiBaTh KBaJApPaTHBIA TPEXUIICH HA MHOXKUTEIIU.

=  [IpuMeHsTH MpeoOpa30BaHMs BRIPAKESHUH T PEIICHNS Pa3JIMUHbIX 3a/1a4 U3 MAaTEMaTHKH, CMEXHBIX IPEIMETOB, U3 PEalbHOW IPaKTHKH.

YpaBHeHUsI M HEPaBEeHCTBA

*  Pemars nuHEHHBIE, KBaApaTHBIC YPAaBHEHHS U PAllMOHAIBHBIC YPAaBHEHHS, CBOIAIINECS K HUM, CHCTEMBI IByX YPAaBHEHHUH ¢ IBYMsI IEPEMEHHBIMHU.

= JlepexoanuTb OT CIOBECHOW (POPMYIHMPOBKH 33/aud K e aireOpandeckoil MOJETN C IMOMOIIBIO COCTABICHUS YPaBHEHMS WM CHCTEMbl ypaBHEHHH, MHTEPIPETHPOBATH B
COOTBETCTBUH C KOHTEKCTOM 3aJa4¥ IOTy4CHHBIN pe3ynbTar.

= [IpuMeHsTh CBOICTBA YMCIOBBIX HEPABEHCTB JUIsl CPABHEHHMS, OLICHKH; PelllaTh JIMHEeWHbIE HEPaBEHCTBA C OJHOW MEPEMEHHOW M HMX CUCTEMBbI; 1aBaTh Ipad)uuecKyro
WILTIOCTPAIMIO MHOXKECTBA PEIIeHN I HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUMHU

= [loHMMaTh ¥ UCMIOJIL30BaTh (DYHKIMOHAJIBHBIC TIOHSTHUS U SI3bIK (TEPMHUHBI, CAMBOJIMYECKHE 0003HAUYCHHsI); ONPENIeNIATh 3HaUeHHEe (QYHKIIMHU 110 3HAYEHHIO apTyMEHTa;
orpeensTh cBoiicTBa GyHKIMM 1O e€ rpaduky.

= Crpours rpabukn snemeHTapHbIx QyHKimi Bugay = kix, y=x%y = x°,y =Vx,y = |x|; onucsiBaTh cBOICTBA YHCIOBOI hyHKIMH [0 €& rpaduKy.

9 kiace

Yncaa 1 BLIYHCIECHAS

= (CpaBHHUBaTh U YNOPSAJIOUMBATH PALIMOHAIBHBIE U UPPALMOHATIBHBIE YHCIA.

=  BEINONHATE apuPMETHICCKUE ICHCTBUSA C PAMOHANEHBIMA YHACIIAMH, COYETAsT YCTHBIC U ITUCEMEHHBIC IPUEMBI, BHITIOIHSTH BBIYUCICHUS C HPPAIIHOHATIBHBIMI YHCIAMHU.
=  HaxoauTb 3HAYECHHS CTENICHEH C IeNTBIMK MTOKa3aTesIMU U KOPHEH; BRIYMCIISITh 3HAUYEHUS YACIIOBBIX BEIPAYKEHUH.

= OKpyIJIATH AEUCTBUTEIHHBIC YNCIIA, BHITIOIHITH IPUKUIKY PE3YIbTaTa BBIYHCICHUH, OTICHKY YHCIOBBIX BHIPOKEHUH.

YpaBHeHUs] M HEPAaBEHCTBA

=  PemiaTe NMMHEIHBIC U KBaIPATHBIC YPAaBHCHUS, YPaBHEHHS, CBOISIINCCS K HUM, POCTEHIIIE TpoOHO-palliOHATLHEIC YPABHCHHS.

=  Pemath CUCTEMBI IBYX JUHEWHBIX YPaBHEHHH C IBYMS IEPEMEHHBIMU U CUCTEMBI IBYX YPaBHEHUH, B KOTOPHIX OJHO YPaBHEHHE HE SIBJISACTCS JIMHSHHBIM.

=  Pemath TEKCTOBBIE 3a/1a4H alTeOpandecKuM CIIOCOOOM C IIOMOIIBIO0 COCTABICHUS YPaBHEHWSI UJTM CUCTEMBI IBYX YpaBHEHUH C IBYMS NIEPEMEHHBIMH.
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=  [IpoBOIUTH MPOCTEHIINE UCCICIOBAHNS YPABHEHUI U CUCTEM ypaBHEHHH, B TOM YHCIIe C IPUMEHEHHEM rpadMuecKuX MpeACTaBlIeHN (YCTaHaBIUBATh, UMEET JIH ypaBHEHHE
WJIN CUCTEMa YPaBHEHHUH PEIICHHS, €CIIH MMEET, TO CKOJIBKO, U IIp.).

= Pemats MuHENHHbIC HEPABEHCTBA, KBAPAaTHBIC HEPABEHCTBA; H300paXxaTh pelIeHNe HEPaBEHCTB Ha YUCIOBOM NMPSIMOIL, 3alIUCHIBATh PELIEHHUE C TIOMOIIBI0 CUMBOJIOB.

= Pemars cHCTEMBI INHEHHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIIOYAIOIINE KBAIPaTHOE HEPABEHCTBO; M300paXXaTh PEIICHUE CUCTEMbI HEPABEHCTB Ha YHCIIOBOM MPSIMOH,
3aIICHIBATh PELICHHE C TIOMOIIBIO CHMBOJIOB.

*  lcnonp30BaTh HEPABEHCTBA MIPH PEIICHUH PA3IMIHBIX 331a4.

DyHKIMHU

» Pacmo3HaBaTh (YHKIMH H3YYCHHBIX BUAOB. [l0Ka3bIBaTh CXEMAaTHYECKH PACIIOIOKCHUE Ha KOOPANHATHOM INIOCKOCTH rpadukoB GpyHKIuid Buaa: y = kX, y = kx + b,y = k/x, y
zax’+bx+c,y=x}y =X,y = |x| B 3aBucHMOCTH OT 3HaUeHHiT KOS()DHIIUCHTOB; OMHCHIBATH CBOHCTBA ()YHKIIHIA.

= CTpouTh 1 U300paKaTh CXeMaTHYECKU rpaKH KBaIpaTHYHBIX (QYHKIIMI, ONUCHIBATh CBOMCTBA KBaAPATUUHBIX (DYHKIHH 10 UX rpaduKaM.

=  Pacno3HaBarh KBaJpaTHYHYO GYHKIHIO 110 (HopMyJie, TPUBOANUTH IPUMEPbI KBaAPATUUHBIX QYHKIMH U3 peasibHOM )KU3HH, (PU3UKH, TEOMETPHUH.

Apudmernyeckasi 4 reoMeTpuYecKasi IPorpeccuu
*  Pacno3HaBaTh apu()METHIECKYIO U FEOMETPUUECKYIO IIPOrPECCUH IIPH Pa3HBIX CIIOCO0aX 3aJaHus.
*  BBINOJHATH BBIYKCIICHHS C UCIIOIBb30BaHKeEM (HOpMYIT N-TO dieHa apu(pMETHUECKOI U FeOMETPUIECKOM MPOrpecchii, CyMMBI NEPBBIX N YJICHOB.
= M306pakaTh WIEHBI OCIEA0BATEILHOCTH TOUKAMH Ha KOOPAUHATHOI IIIOCKOCTH.
Perars 3aaun, CBsI3aHHbIE C YUCIOBBIMH HOCJIEIOBATEILHOCTSMH, B TOM YUCIIE 33]1a41 U3 pPeaibHOW KU3HH (C UCTIONBb30BAHMEM KaJIbKYIISTOPA, HU(POBBIX TEXHOIOTHIA)

INVIAHUPYEMBIE IPEJIMETHBIE PE3YJIbTATBI OCBOEHUA KYPCA «'EOMETPHS» (o ronam o0y4yeHust)

OcBoenne yueOHOTO Kypca «I eoMeTpus» Ha YpOBHE OCHOBHOTO OOIIEro o0pa3oBaHMsS JOJDKHO 00ECIIEUYHBATh TOCTH)KEHUE CISAYIOMNX MPEIMETHBIX 00pa30BaTeIbHBIX
pe3yIbTATOB:

7 kJaacc

= Pacrio3HaBarh U3y4€HHbIE T€OMETpHUYECKUE (DUTYPBI, ONPEENATh UX B3AUMHOE PACIIONIOKEHHE, H300paXkaTh TeOMeTpHIecKne (PUTyphl; BHIIOIHATD YEPTEXKH 110 YCIOBHIO
3ana4yn. MI3MepATh TMHEHHbIE U YIJIOBbIE BEIMUMHBL. PelaTh 3a1aun Ha BBIYUCIICHUE IJIMH OTPE3KOB U BEJIMYUH YIJIOB.

=  Jlenath TpyOyI0 OLIEHKY JIMHEHHBIX W YTJIOBBIX BEIMYMH IIPEIMETOB B PEATBHOH KH3HH, pa3MEpOB NMPHPOIHBIX 00BEKTOB. Pa3nmmdaTs pasmMepsl 3THX 0OBEKTOB 110 HOPSIKY
BEJIMYMHBI.

=  CTpOuTh YePTEKHU K TEOMETPHUECKUM 33a4aM.

= [losp30BaThcs NPU3HAKAMH PABEHCTBA TPEYTOJILHUKOB, UCIIOJIb30BATh NPU3HAKK U CBOMCTBA PABHOOEIPEHHBIX TPEYTOJIbHUKOB ITPH PEILICHNH 3a1ad.

= [IpoBOIUTH TOTUYECKHUE PACCYKICHHS C UCIONb30BAHUEM FE€OMETPUUECKUX TEOPEM.

= Jlonp30BaThCsl MPU3HAKAMU PABEHCTBA IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM MEIMAHbI, NIPOBEAEHHON K TMIIOTEHY3€ NPSMOYIOJIbHOIO TPEYrOJIbHUKA, B PEIICHUU
FEOMETPUUYECKUX 3a1ad.
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=  OmnpenensaTs NapaieIbHOCTh NPSIMBIX C TOMOILBIO YTJIOB, KOTOpBIE 00pa3yeT ¢ HUMU cekyinast. OnpeaensaTs NapaieNbHOCTh IPSMBIX C TOMOIIBIO PABEHCTBA PACCTOSHUMN OT
TOYEK OJHOU NPSMOM A0 TOYEK APYroil MpsMoi.

=  Pemrarte 3a1aun Ha KJI€TYATOM Oymare.

= [IpoBOIWTH BEIYUCIICHUS W HAXOIUTH YHMCIOBHIC U OYKBEHHBIC 3HAYCHHS YIJIIOB B TEOMETPHUYECKUX 3aJadaX C MCIOJIH30BAHHEM CYMMEBI YTJIOB TPEYTOJIBHHUKOB M
MHOTOYTOJIFHIKOB, CBOUCTB YTJIOB, 00pa30BaHHBIX MIPH IIEpECCUCHNHN ABYX MapalIeNIbHBIX MPSIMBIX CeKyIIel. Pemars npakTuaeckue 3a/1aun Ha HaX0XKICHUE YTIIOB.

=  Brnamets MOHATHEM FeOMETPHIECKOTO MECTA TOUEK. YMETh OIPEeIsATh OMCCEKTPHUCY YTIIa U CEPEIMHHBIA NEPICHINKYJIIP K OTPE3KY KaK TEOMETPHIECKUE MECTa TOUEK.

=  DopMynHUpOBaTh ONPEAEIECHUS OKPYKHOCTH U KpyTa, XOpJbl U JUaMeTpa OKPY>KHOCTH, MOJIb30BATHCS UX CBOMCTBaMU. YMETh IPUMEHATh 3TU CBOIICTBA MU PEILICHUH 3a1a4.

= Bragets MOHATHEM OMMCAHHOW OKOJO TPEYTOJNBHUKA OKPYXXHOCTH, YMETh HaXOAWTh ¢€ meHTp. [lomp3oBaTbes GakTaMu O TOM, YTO OMCCEKTPHCH YTIOB TPEYrOIbHHUKA
[IEpPECEKAIOTCS B OJTHOM TOUKE, U O TOM, YTO CEPEAUHHbIE NEPIICHANKYIISPBI K CTOPOHAM TPEYroJIbHUKA NIEPECEKAIOTCS B OTHOM TOUKE.

=  BrazxeTe NOHATUEM KacaTEJIbHOM K OKPYKHOCTH, MOJIb30BAThCS TEOPEMON O MEPIEHAUKYIISIPHOCTH KacaTelNbHON U pajnyca, MpOBEAEHHOTO K TOUKE KaCaHUsl.

= [lomp30BaThCs NPOCTEHITNMH T€OMETPUYECKUMHU HEPABEHCTBAMH, IOHUMATh MX MPAKTHYECKUHA CMBICIT.

= [IpoBOIUTH OCHOBHBIE FEOMETPUUECKUE TOCTPOCHUS C TOMOIIBIO IIUPKYIIS U IMHEHKH.

8 ki1ace

=  Pacno3HaBaTh OCHOBHBIE BBl YETHIPEXYTOJILHUKOB, UX DJIEMEHTBI, IOJIb30BaThCS UX CBOMCTBAMH IPHU PEIIEHUH N'€OMETPUYECKHX 3a]ay.

=  BraneTs NOHATHEM CpeIHEN IMHUM TPEYrOIbHHUKA U TPAIIELIUU, IPUMEHSTh HX CBOWCTBA IIPH PEILIEHUH reoMeTpuiecKux 3aaad. Ilons3oBaThes Teopemoit Paneca A1 peleHus
MIPAKTUYECKUX 3a7ad.

=  [IpuMeHSATH NpHU3HAKU TOA0OUS TPEYTONBHUKOB B PEIICHUH T'€OMETPUIECKUX 3a/au.

= [loms3oBarbes Teopemoit [Tudaropa i pemenust TeOMeTpHYECKNX M MPAKTHUECKHUX 3aaa4. CTPOUTh MaTeMaTHYECKyI0 MOJENb B IPAKTHYECKUX 3aJ[adax, CaMOCTOSTEIBHO
JienaTh YepTEX U HAXOAUTh COOTBETCTBYIOIINE JJIHHEI.

= BrazneTs MOHATHUSAME CHHYCa, KOCHHYCa U TAHTE€HCA OCTPOT0 YIila MPSIMOYTOJIBHOTO TPEyroabHuKa. [107630BaThCS 3TUMH OHATHAMU JUISI PELICHNS TIPAKTHUECKUX 3a7ad.

*  BprauciaTs (pa3TuuHBIME CIOCO0aMH) TUIOMIAAb TPEYTOIBHUKA U IUIOIIAM MHOTOYTOJIBHBIX (GHUTYD (TTOJIB3YSACH, TJe HE0O0X0IMMO, KAJIBKYISTOPOM). [IpIMEHSTh oTyYeHHbIe
YMEHUS B IIPAKTHYECKUX 3ajadax.

= Bragers NOHATHAMH BIMCAHHOTO M LIEHTPAJIBHOTO yTJa, UCIOJF30BaTh TEOPEMBI O BIMCAHHBIX YIJIaX, yrilaX MEXIy XOpAaMHu (CeKyIIMMH) U yIJie MEeXAy KacaTeIbHOH U
XOPIIOW IPU PEIIeHUH TeOMETPHUUECKUX 3a1ad.

= BaneTs NOHATUEM OMHMCAHHOTO YETHIPEXYTOIbHHUKA, IPUMEHITH CBOMCTBA OMMCAHHOTO YETHIPEXYTOJIbHUKA NP PELIEHNUN 3a/1a4.

=  [IpuMeHATH MONyYeHHBIE 3HAHKUA HA TPAKTHKE — CTPOUTH MaTeMaTHIECKUE MOIEIH IS 33129 PEeATbHOM KU3HHU H IPOBOAUTH COOTBETCTBYIONIHNE BEIYHUCICHHUS C IPUMEHEHNEM

OT00US ¥ TPUTOHOMETPHUH (TIOB3YACH, T HE00X0AUMO, KaJIbKYISATOPOM).

9 kaace

- Hcnons3oBaTh TPUTOHOMETPUICCKHUC q)yHKIII/II/I OCTPBIX YIJIOB AJI1 HAXOXKACHUA PA3TIUYHBIX 3JICMCHTOB IMIPAMOYTOJILHOI'O TPECYTOJIbHUKA.
- Tlons30BaThCs ¢)opmynaMI/I MPUBEACHNUA U OCHOBHBIM TPUTOHOMETPUICCKHUM TOXKIACCTBOM JIJIA HAXOKIACHUA COOTHOIICHUH MEXIY TPUTOHOMETPUICCKUMU BEJIMUNHAMM.
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Hcnonb30BaTh TEOpEeMBl CHHYCOB M KOCHHYCOB ISl HAaXOXJICHHUSA PA3JIMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («pEIlEHUE TPEYrOJIbHUKOB)), MPUMEHSATh HUX INPH PEIICHUU
TEOMETPUYCCKHX 3a7ad.

Bnaners monATHsMH mpeoOpa3oBaHUsl MMOJOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB MOAOOHBIX (uryp. Ilomp3oBarbcs cBOWCTBaMH MOAOOUS NPOU3BOJIBHBIX (UTYp, YMETh
BBIYHCIIATh JUIMHBI M HaXOAWTh YIWIBI y MoAOOHBIX (uryp. [IpuMeHATh CBOWCTBA MOZOOWS B MPAaKTHYECKHUX 3afadax. YMETh MPUBOJUTH NPHMEPHI MOAOOHBIX (GHUTYP B
OKPYXKAIOIIEM MHPE.

ITonp30BaThCst TEOpEMaMy O MPOU3BEACHUH OTPE3KOB XOP/, O MPOU3BEICHUN OTPE3KOB CEKYIHX, O KBaAPATE KacaTeIbHOM.

ITonp30BaThCst BEKTOpaMH, TOHAMATh UX T€OMETPHUUECKUN U (PU3NUECKHI CMBICII, IPUMEHSTh UX B PEIICHHH F€OMETPUYECKUX U (PU3MUECKUX 3a1ad. [IpuMeHsTh cKanspHOe
MIPOM3BEACHIE BEKTOPOB UL HAXOXKACHUS JUTHH U YTIIOB.

[Tonp30BaThCst METOIOM KOOPAMHAT HA TNIOCKOCTH, IPUMEHSTH €TI0 B PEIICHUH T€OMETPUIECKHX U MMPAKTHUCCKUX 3a7ad.

BrageTs NOHATHAMM IPaBUIIEHOTO MHOTOYTOJIBHUKA, JTMHBI OKPYXHOCTH, JUIMHBI JYTH OKPYXHOCTH U paJiiaHHOW MEphI yIJla, yMETh BBIYMCIIITH IDIOIIAIL KPYTa U €T0 YacTel.
IIpuMeHATH OJTyYeHHbIe YMEHHUS B MPAKTHYECKUX 3a/adax.

Haxoaute ocu (MJIM HEHTPBI) CAMMETPUH (GUTYD, IPUMEHSTH IBHKEHHUS IUIOCKOCTH B IPOCTEHIINX CITydasX.

[TpumeHATH MOTydeHHBIE 3HAHUS Ha TIPAKTHKE — CTPOUTH MaTeMaTHIECKNUE MOAEIH [UIA 3a1a4 PEaJIbHOM )KU3HH U IPOBOJUTH COOTBETCTBYIOIINE BBIYHCICHHS C IPUMEHEHHEM
07001 ¥ TPUTOHOMETPHIECKUX (DYHKIMH (TTOIIB3YSACH, I1I€ HEOOXOAUMO, KaJIbKYISATOPOM).

HNJTAHUPYEMBIE IPEJIMETHBIE PE3YJIbTATBI OCBOEHUA KYPCA «BEPOATHOCTDb U CTATUCTHUKA» (110 rogam o0y4enus)

7 KJacc

YuraTh nHGOPMAIIHIO, IPEACTABICHHYIO B TA0IMIIAX, HA JHArpaMMax; IPEACTaBIATh JaHHBIC B BU/IE TaOJIUI, CTPOUTH JUArPaMMBbI (CTOJIOMKOBBIE (CTOJIOUATHIC) U KPYTOBBIC)
110 MacCUBaM 3HA4CHUH.

OnuchIBaTh ¥ HHTEPIPETHPOBATH PEaIbHBIC YHCIOBHIC JaHHBIC, IIPEICTABICHHbIC B TA0INIAX, HA THarpaMMax, rpadukax.

Wcnosnp30BaTh sk OMMCAHMS JaHHBIX CTATUCTHYCCKUE XapaKTePUCTUKHU: CpeiHee apru(MeTHUecKoe, MeIuaHa, HanOoJIbIIee U HAMMEHbBIIICE 3HAUCHHS, pa3Max.

HmeTp mpespcTaBieHHe O CIy4ailHOW M3MEHYMBOCTH Ha MpUMepax IeH, (GU3WYECKUX BEIHYUH, aHTPOIOMETPHUYCCKUX TAHHBIX; UMETH IPEICTABICHUE O CTATHCTHYCCKOM

YCTONYMBOCTH.

8 Ki1acc

W3BnekaTh U mpeoOpa3oBEIBaTh HH(YOPMAIHIO, IPEACTABICHHYO B BUJIE Ta0UII, AHarpaMM, TpaduKOB; MPEICTaBITh JaHHBIC B BUIC TAONHUI, AHATPaAMM, TPApUKOB.
OnuchIBaTh JaHHBIE C TIOMOIIBIO CTATUCTHUYECKUX MOKA3aTeNIei: CPEIHNX 3HAUCHUI U Mep paccenBaHus (pa3Max, TUCIEPCHs U CTAaHIAPTHOE OTKIOHCHHE).

HaxoauTh 4acTOTHI YHCIOBBIX 3HAYCHHIA ¥ YaCTOTHI COOBITHIA, B TOM YHCIIC IO pe3yJIbTaTaM U3MEPEHHIA 1 HAOTIOICHUIA.

HaxoauTh BEPOSTHOCTH CIy4alHBIX COOBITHH B OMBITAaX, 3HAas BEPOSTHOCTH 3JCMEHTAPHBIX COOBITHH, B TOM YHCJEC B ONBITAX C PABHOBO3MOXKHBIMH 3JICMEHTAPHBIMU
COOBITHUSIMU.
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*  lcnosnp3oBarh rpaduueckre MOJICIH: AEPEBO CIIy4alHOTO SKCIIEPUMEHTA, AUarpaMMbl Diiepa, YUCIIoBas IpsiMast.

=  OnepupoBaTh NOHATHUSIMH: MHOKECTBO, ITOJJMHOKECTBO; BBIIOJHSIThH ONEPallMy HAJl MHOXXECTBAMHU: 00BEANHEHNUE, TIEpeCceUeHHE; IEPEUNCIISTh SJIEMEHTHl MHOXKECTB;
IIPUMEHSTH CBOMCTBA MHOXKECTB.

=  lcnonp3oBarhk rpaduieckoe MpeAcTaBIeHUe MHOXKECTB U CBsSI3el MEXKy HUMH JUISl ONMCaHMS IIPOLIECCOB U SIBJIICHHUH, B TOM YHCIIE TIPH PELICHUH 3aJ1ad U3 APYIUX y4eOHBIX
MIPEAMETOB U KypPCOB.

9 Kiace

W3Bnekath u npeoOpa3oBbIBaTh MHGOPMAIIMIO, IPEICTABICHHYIO B Pa3JIMUHBIX HCTOYHUKAX B BHJC TaONIUI, AMArpaMm, rpaMKoB; MPEICTaBIsATh JaHHbIE B BHJE TaOIHIL,
Jquarpamm, rpa)uKoB.

= Pemars 3a1aun OpraHM30BaHHBIM IIepeOOPOM BapHaHTOB, a TAKXKE C HCIIOJIH30BAHUEM KOMOMHATOPHBIX IPABUII M METOZOB.

= lcnonb30BaTh ONUCATENbHBIE XaPAKTEPUCTUKH ISl MACCUBOB YHUCIIOBBIX JaHHBIX, B TOM YHCJIE CPEAHME 3HAUEHUS U MEPHI pacCEUBaHUSL.

=  HaxoauTh 4acTOTHI 3HAYCHUI W YACTOTHI COOBITHS, B TOM YHCJIC TIOJB3YACh pe3yIbTaTaMi MIPOBEASHHBIX U3MEPEHUH U HaOIIIOJCHAT.

HaxoauTth BEpOsTHOCTH CIy4alHBIX COOBITHI B M3YYEHHBIX ONBITAX, B TOM YUCIE B ONBITAX C PABHOBO3MOXKHBIMH JJIEMEHTAPHBIMU COOBITHSMH, B CEPUSIX MCIBITAHHH /10
IIEPBOI0 YCIIEXa, B CEPUAX UCIBITaHUU bepHysun.

=  HmMerb npencTaBiaeHue o CIydyalHON BETMYMHE U O pacTIpeeICHUN BEPOITHOCTEH.

=  VMmeTh mpeacTaBiIeHHE O 3aKOHE OOJBIINX YHCEN KaK O TPOSIBICHHH 3aKOHOMEPHOCTH B CIIyYalfHOW M3MEHYMBOCTH U O POJIH 3aKOHA OOJBIINX YHCEN B IPUPOIE U 00IIeCTBe.

TEMATHYECKOE IVIAHUPOBAHUME YYEBHOI'O IPEAMETA «<MATEMATHKA»
Pabouas mporpammMa ydeGHOro nipeamera «MaTtemaTrka» pa3zpadoTaHa ¢ yueroM pabdoueit mporpamMmel Bociutanus MBOY Opinosckoit OOI JlaumieBckoro

MyHHLMIAIBHOTO paifona PT. Mcnonb30BaHue BOCIUTATEILHBIX BO3MOXHOCTEH OpraHu3aliy YpoKa Ha YpOBHE OCHOBHOI'O 00IIEro 00pa30BaHHs MPEINOaraet:

° YCTAQHOBJICHHE JIOBEPHUTEIBHBIX OTHOLICHHH MEXIy yYUTEJIeM U €ro Y4eHHKaMH, CIOCOOCTBYIOIIMX MO3HUTHBHOMY BOCIIPHUATHIO YYalTUMHCSH TpeOOBaHMH M MPOCHO
YUUTENs, IPUBICUCHUIO UX BHUMAHUS K 00CyXJaeMoil Ha ypoke HH(pOpMaIH, aKTUBU3AIMH UX [TO3HABATEIIHON AEATEbHOCTH;

e  NOOYXICHUE LIKOJBHUKOB COOJIOAaTh Ha yPOKE OOIICTPUHSITEIE HOPMBI ITOBE/ICHNUS, MPaBHiIa OOIICHNUS CO CTAPIIMMH (YIUTEISIMH) M CBEPCTHHKAMH (IIKOJbHUKAMH),
NPUHLMIBI Y4eOHOM AUCIUILTAHEL U CAMOOPTaHU3aLUH;

e  [IpUBJICYCHUE BHUMAaHHS IIKOJHLHUKOB K IEHHOCTHOMY acIeKTy U3y4aeMbIX Ha ypoKax sIBICHUH, OpraHu3alus ux paboThl C MOJTy4aeMoi Ha ypOKe COLHMAIBHO 3HAUNMOM
nHpopmanuei — THUIUUPOBaHUE ee 00CYKICHNUS, BEICKAa3bIBAHUS yYalIMMHUCS CBOETO MHEHHUSI 10 €€ TI0BO/Y, BEIPAOOTKH CBOETO K HEH OTHOIICHMS;

®  JCIHOJIB30BaHUE BOCITUTATEIHHBIX BO3MOXKHOCTEH COlepKaHusl y4eOHOTO IIPeAMETa Yepe3 AEMOHCTPALHMIO AETSIM NPUMEPOB OTBETCTBEHHOTO, TPAX JAHCKOTO ITOBEACHUS,
MIPOSIBJICHUS YETI0BEKOIIO0HS ¥ 10OpOCEpIeUHOCTH, Yepe3 10100p COOTBETCTBYIONIMX TEKCTOB ISl YTEHHS, 3aJ]1a4 JUIsl pELIeHUs, IPOOJIEMHBIX CUTYalUi IS 00CYKAEHHS B KJlacce;

° IIPUMEHEHNE Ha yPOKE MHTEPAKTHBHBIX (OPM pabOTHI yUANUXCS: HHTEIUIEKTYAIbHBIX UTP, CTUMYJIHPYIOMINX MMO3HABATEIbHYI0 MOTHBAIUIO IITKOJBHUKOB; IUCKYCCHH,
KOTOpBIE JAI0T YYAIIUMCS BO3MOXXHOCTh PHOOPECTH OMBIT BEJCHNUS KOHCTPYKTHBHOTO JHUAJIOTA; TPYMIIOBON pabOTHI MM pabOTHI B Mapax, KOTOPHIE y4aT MIKOJIHHUKOB KOMaHTHON
paboTe U B3aMMOIEHCTBHIO C APYTHMH JACTHMH;

° BKIIFOYEHHUE B YPOK HMI'POBBIX IMPOUECAYP, KOTOPBIC IMOMOTAIOT MOAACPXKATH MOTHBAIUIO HeTeﬁ K MOJYYCHUIO 3HaHHﬁ, HaJIAXKUBAHUKO TTO3HMTHBHBIX MCXIMYHOCTHBIX
OTHOILIECHUH B KJIacce, IOMOTal0T YCTaHOBIICHHUIO J0OPOXKENaTeIbHOM aTMochepsl BO BpeMs ypoKa;

° OpraHu3anusa IlIe(l)CTBa MOTUBHUPOBAHHLIX U SPYANPOBAHHBIX YHAIIUXCA HAJl UX HEYCIICBAOLIUMHU OHOKJIACCHUKAMH, JAat0IICro IMKOJbHUKAM COLIUAJIbHO 3HAYHUMBIHA OIIBIT
COTpyAHUYIECCTBA U B3aMMHOM IIOMOIIIH,
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WHUIUHUPOBAHUEC W NOAACPIKKaA HCCIICIOBATCILCKON ACATEILHOCTU IIKOJBbHUKOB B paMKax peajiu3allui UMH HUHIAWBUAYAJbHBIX W T'PYIIOBBIX HCCICIOBATCILCKUX

MIPOEKTOB, YTO AACT INKOJbHUKAM BO3MOKHOCTH NMPHOOPECTH HABBIK CAMOCTOSTEIHHOTO PEIICHHUS] TEOPETUIECKON MPoOIeMbl, HABBIK T€HEPHPOBAHHS M O(OPMIIEHHUS] COOCTBEHHBIX
njed, HaBBIK YBaKUTEIBHOTO OTHOIICHUS K YYXHM HJIesM, O(OpPMIEHHBIM B paboTax IpYrMX HCClenoBaTeleld, HaBBIK MyOJMYHOTO BBICTYIUICHHS IEpe] ayIUTOpHEH,
apryMEHTHPOBAHMS M OTCTAUBAaHUS CBOCH TOUKHU 3PCHHS.

TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O KYPCA «MATEMATHKA»

5 KJIACC
(ue menee 170 yacoB, npeaycMOTPeTh NMPHU BbIOOPe YacoB M3 YyacTu popmMupyemoii
YYACTHHKAMM 00pa30BaTEIbHbIX OTHOLIEHHUI YBeJIHYeHUE KOJIMYECTBA YACOB M0

JaHHOMY Kypcy)

0OBIKHOBEHHBIX Jpo0eii; B3aMMHO-00paTHbIe TpoOH. PenieHne TeKCTOBBIX 3aJ1ay, COepPIKaIINX
npo6u. OcHOBHBIE 3a1auk Ha Apoou. [IpruMeHenne OyKB JUIs 3aIMCH MaTeMaTHIECKIX
BBIPAKEHUH U NIPeI0KEHUI

Ne /i HanmveHnoBanue OcHOBHOE COJiep>KaHue KonunuectBo | Bo3moxHOCTB
pa3zenoB U TeM 4acoB ucnosszoBanus DOP
TIPOTPaMMEI

1 Hatypanbhble ncna. | Hecgryunas crctema cuncienus. Psa Hatypansbix qncen. Harypansbiii psa. Yncio 0. 43 https://resh.edu.ru/
eUCTBUS C o N
pi HatypanbHble uncna Ha KOOP/IMHATHOH MPAMOH. CpaBHeHue, OKPYIJICHHE HATYPAIbHBIX HHCEIL. https://www.yaklass.ru/
HaTypaJIbHBIMH Apudmerndeckue NeHCTBHS C HATYpalTbHBIMU duciamMi. CBOMCTBA HYIISI IIPH CIIOKEHUH U
yucaaMu YMHO>XEHUH, CBOWCTBA CIUHUIIBI [IPH YMHOXKEHHH. [lepeMecTHTeIbHOE U COYeTaTeIFHOES
CBOWCTBA CIIOKCHUS M YMHOKCHUS, PACIIPEICITUTEIIEHOE CBOWCTBO YMHOKEHUSL. Jlenurenu u
KpaTHBIC YHCIIa, Pa3JIOKECHUE YUCIIa Ha MHOXHUTENH. Jenenue ¢ octatkoM. [IpocTrie n
coctaBHble uncia. [Ipusnaku genmumoctu Ha 2, 5, 10, 3, 9. CteneHs ¢ HaTypaJIbHBIM
rnokasaresieM. YucaoBble BbIpaKeHUs; MOPSAOK AecTBUM. PelieHne TeKCTOBBIX 3aa4 Ha BCe
apudMeTHIeCKue ASHCTBU, Ha IBHYKCHUE U MIOKYTIKH
Harnsanas Touka, mpsiMasi, OTPE30K, Jiyd. Jlomanast. I3MepeHue AIHHBI OTPE3Ka, METPUIECKUE eAUHAIBI | 12 https://resh.edu.ru/
reoMerpusl. JInHUM Ha | u3MepeHust JUTMHEL. Opr)KHO(iTB U KpYT. HpaK:FI/I'-IeCKaf[ pa60T53. «IlocTpoenue y3opa u3 https://www.vaklass.ru/
TUIOCKOCTH OKpYyXHOCTEH». YTo. [IpsaMoii, ocTphIif, TYNOH U pa3BEPHYTHIN Yriibl. M3MepeHue yriios.
[paktudeckas padota «IlocTpoeHUE yriIoB
3 OOBIKHOBEHHBIE Jpo0Os. TIpaBuibHbIC U HEMIPaBHIbHBIC Apo0u. OCHOBHOE CBOWCTBO npodu. CpaBHeHHe apooei. | 48 https://resh.edu.ru/
Ipodu CrnoxxeHre ¥ BBIYUTaHHE OOBIKHOBEHHBIX MpoOeit. CMmemanHas 1po0b. YMHOXKEHHE U JACTICHUE

https://www.yaklass.ru/
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4 Harnsnnas MuoroyronsHHIKH. YeTBIpEXYTOIBHUK, IPSIMOYTOJIBHHUK, KBapaT. [IpakTuueckas padborta 10 https://resh.edu.ru/
rCOMETpHus. «[TocTpoenne NpsIMOYTOJILHHUKA C 33JJaHHBIMH CTOPOHAMHU Ha HEJIMHOBAHHOM Oymare». https://www.yaklass.ru/
MHOTOYTOJIbBHUKH Tpeyronpuuk. [1n01mane 1 mepuMeTp NPSIMOYTOJILHIKA U MHOTOYTOJIbHUKOB, COCTABJICHHBIX U3

NPSIMOYTOJIEHUKOB, €IMHUIIBI W3MepeHus iomany. [lepumerp MHOTOyrojapHUKa

5 Jecstuunbie qpodu Jecsatuunas 3anuck apodeit. CpaBHEHUE NECITUIHBIX ApoOeit. JlefCTBHS ¢ NEeCATHYHBIMU 38 https://resh.edu.ru/
npobsimu. OKpyTJIeHHE IeCATHYHBIX Ipo0eii. Penienne TeKcTOBBIX 3a1a4, colepiKallinuX Apoou. https://www.yaklass.ru/
OCHOBHBIE 3aJ]au¥l Ha JPOOH

6 Harnsigaas Mtuororpanauku. V300paxxeHre MHOTOIpaHHUKOB. Moiei MpOCTPaHCTBEHHBIX TEIL. 9 https://resh.edu.ru/
reometpust. Tena u HpaMoyroan“Lm napajuieNenumes, Kky0. Pa3Béprku kyba n napautenenunesa. [Ipakruueckas https://www.yaklass.ru/
¢urypsl B pabora «Pa3zBéprka Kyba». O0BEM KyOa, IPSMOYTOJILHOTO MapaulesieHIIe1a
HPOCTPAHCTBE

7 [oBTOpeHue u [ToBTOpEHIE OCHOBHBIX MOHATHI H METOJIOB Kypca 5 Kiiacca, 0000IeHIe 3HaHUH 10
000611eHue

OBILEE KOJIMYECTBO 170
YACOBIIO ITPOI'PAMME

TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «MATEMATHUKA»

6 KJIACC

(He meHee 170 yacoB, npeAycMOTpPeTh NPH BbIOOPe YacoB M3 yacTu ¢popmMupyemoii

YYaCTHHKAMH 00pa30BaTe/ILHBIX OTHOLIEHHU YBeIHYeHHEe KOJIHYECTBA YaCOoB M0

AAHHOMY Kypcy)
Ne HaumeHnoBanue pa3nenoB U OcHOBHOE cofep)KaHue Komnuectso DnektponHble (1(pOBLIE)
n/n TeM MPOrpaMMbl 4acoB o0pazoBaresibHbIE pecypchl

1 Harypainbnbie uncna Apudmernyeckue ASHCTBHSA ¢ MHOTO3HAYHBIMU HATypajibHbIMU ynciamu. Yucnoesle | 30 https://resh.edu.ru/

BEIPKCHUS, IOPSIOK JICHCTBUH, UCIOIb30BaHUE CKOOOK. OKpYTIICHHE HATYPAITbHBIX
gucell. JlenuTenu U KpaTHbIE YUCIIa; HAuOOIBIIUN OO IeTUTeh M HANMEHBIIIEee
obmiee kpatHoe. Pa3moskeHne urcia Ha MPOCThIe MHOKUTENH. JIeTMMOCTh CYMMBI U
npousBeieHus. JleneHue ¢ ocTaTkoM. PelmieHre TeKCTOBBIX 3a/1a4

https://www.yaklass.ru/
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Harmsangnaas reomerpus. [Ipsamere | Ilepnenaukynsipasie npsiMele. [lapamnenshsie npsmsie. PaccTosHue MEXTy ABYMS 7 https://resh.edu.ru/
Ha IJIOCKOCTH TOYKaMH, OT TOYKHU O MPSIMOM, [UTHHA IIyTH Ha KBaApaTHOW ceTke. [IpuMepsl IpsiMbIX
B IIPOCTPAHCTBE

https://www.yaklass.ru/

Hpobu OOGsIKHOBEHHAA IPOoOb, OCHOBHOE CBOHCTBO IpO0H, CoKpameHne qpobeit. CpapHerne | 32 https://resh.edu.ru/
H yNops109MBaHue Apodeid. JlecaTHaHbIe IpOOH N METPUYECKas CHCTEMA Mep.

https://www.yaklass.ru/
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Apudmernueckre IeHCTBHUS C OOBIKHOBEHHBIMH M ACCATHIHBIMU POOSMH.
OtHomenue. JleneHne B JaHHOM OTHOIIEHHH. Macmita0, nmponopuus. [Torstue
nporneHTa. BeruuciaeHne npoeHTa OT BEIMUNHbI X BEIMYMHBI IO €€ TPOIICHTY.
Pemmenne TeKCTOBBIX 3aa4, COACPIKAIINX IpoOH 1 mpoueHTsl. [IpakTndeckas paboTa
«OTHOUIEHUE UIMHBI OKPY>KHOCTH K €€ TUaMeTpy»

Harnsanas reomerpus. OceBas cummerpus. LlerTpanbHast cuMmerpus. [locTpoeHre cCHMMETPUYHBIX QHUTYD. 6 https://resh.edu.ru/
CummeTtpus [Mpaktryeckas padora «OceBast cumMMeTpuss». CHMMETPHSI B IPOCTPAHCTBE https://www.vaklass.ru/
Beripaxenns ¢ OykBamu [Tpumenenne OyKB [T 3aMCH MaTEMAaTHIECKUX BBIPAXKEHUH U IPEIIOKCHUI. 6 https://resh.edu.ru/
BykBeHHBIE BBIPaXEHHS U YHCIOBHIE NTOICTAHOBKU. ByKBeHHBIE PaBEHCTBA, hitps:/Awww.vaklass.ru/
HaXO0KJEHHE HEU3BECTHOIO KOMIIOHEHTA. DOPMYIIbI ' ' '
Harnsanas reometpusi. @urypsl | UYeTbIpEXYTONBHUK, IPUMEPHI YETBIPEXYTONBHUKOB. [IpAMOYronbHUK, KBaaparT: 14 https://resh.edu.ru/
Ha IIJIOCKOCTH CBOMCTBA CTOPOH, YIJIOB, JuaroHaie. Msmepenue yrios. Busbl TpeyrojabHUKOB. https://www.yaklass.ru/
[Mepumetp MHOTOYTrONBHUKA. [Tn0manE Gurypsr. opMyiisl IepuMeTpa u IIOMAAN
npsiMoyrosbHuKa. [Ipubnmkénnoe n3mepenue mwiomaau ¢puryp. [pakrudeckas
pabora «[lnomans kpyra»
IonoxutensHble U Lenble uncna. Moxayins uncia, reoMeTpUUECcKast HHTepIpeTanusa MoAys. YucioBsle 40 https://resh.edu.ru/
OTpHLATEIbHBIE YHCIIA NpoMeXXyTKH. [IonoxuTeNnpHbIe H OTpUIaTeNIbHBIE yncna. CpaBHEHHE https://www.vaklass.ru/
TIOJIOKUTEBHBIX U OTPULATEIBHBIX YKces. AprudMeTniecKue 1eHCTBUS ¢
HOJIOKHUTENBHBIMU M OTPHUIIATENbHBIMU YHCIaMU. PellieHne TeKCTOBBIX 3a1a4
[IpencraBnenne gaHHbIX [psiMoyroJbHAst CHCTEMa KOOPAMHAT Ha TIOCKOCTH. KOOpANHATEI TOUKH HA 6 https://resh.edu.ru/
IJIOCKOCTH, abciucca u opauHara. CtondvaTeie ¥ KpyroBble THarpaMMbL. https://www.vaklass.ru/
[paktryeckas pabora «Iloctpoenue nuarpammy». Pemenne TeKcTOBBIX 3a1ad,
COJIep KAIINX JTaHHbBIE, IPEICTaBICHHbIEC B TAOIMIIAX U HA AHarpaMmax
HarnsimHas reomerpusi. @uryper | [IpsMoyrospHbli napamienenunes, Ky, npusMa, MUpaMuia, KOHYC, HIHHIp, wap 1 | 9

B ITPOCTPAHCTBE

cdepa. M3o6paxenue npocTpaHcTBEHHBIX GUryp. IIpuMepsl pa3BépTok
MHOTOTPaHHHMKOB, IIWJIMHApPaA U KoHyca. [Ipaktuueckas padora «Co3nanne Mojenei

https://resh.edu.ru/

https://www.yaklass.ru/
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MIPOCTpaHCTBEHHBIX (uryp». [loHsarne 00béMa; equHAIEI n3MepeHus 00béMa. O0BEM
MIPSIMOYTOJIBHOTO TapajuieNienunea, Kyoa, GopMyisl 00bEMa

10 [oBTOpenue, 0bo0IIeHNE, [ToBTOpEHHE OCHOBHBIX MOHATHI 1 METOJIOB KYpcoB 5 U 6 Ki1accoB, 00001eHNE U 20
CHCTEeMaTH3aIH CHCTEMaTH3aIMsI 3HAaHUH
OBUIEE KOJIMYECTBO 170
YACOBIIO ITPOT'PAMME
TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA»
7 KJIACC
Ne HaumeHnoBaHue pa3nenoB u OcCHOBHOE coJiepxKaHue Konngectso DnekrponHble (1(pOBLIE)
/o TEM NPOTPaMMBI qacoB O6pa3OBaTeHBHBIC peCypcChbl
1 Yucna v BBIYUCICHHUS. [NonsTre pannoHanbHOTO YHCHa. ApupMETHIECKHE ISHCTBUS ¢ pallOHATBLHBIMA 25 https://resh.edu.ru/
PanmonannHBIEe uncIa qu MHU. BHCHU TIOPAJ0YHUBAHU HMOHAJIbHBIX YU . UTCIICHDb
11 cnamu. CpaBHEHHE, YIIOPSAI0UYMBaHNE PAMOHAI cen. CteneHs ¢ https://www.vaklass.ru/
HaTypaJIbHbIM IIOKa3aTeseM. PemeHre OCHOBHBIX 3aa4 Ha IpOoOH, IPOLICHTHI 13
peanbHOl npakTUku. [IpU3HaKku 1eTUMMOCTH, pa3I0KEeHHUs] HA MHOKUTEN
HaTypaJbHbIX uncel. Peanbable 3aBucumoctu. [Ipsmast u oOpaTHas
NPONOPLUOHAIBHOCTH
2 AnreOpanyecKkue BhIpaKCHUS BykBeHHbIe BEIpaxkeHus. [lepeMenHbIe. JlomycTHMbIE 3HAYCHHS IEPEMEHHBIX. 27 https://resh.edu.ru/
®opwmyisl. [IpeobpazoBaHre OYKBEHHBIX BRIPAKEHUH, PACKPBITHE CKOOOK U
PMY. peodp y . P » PacKp https://www.yaklass.ru/
TIPUBEICHHE MTOJIOOHBIX ciaaraeMbiXx. CBOICTBa CTENIEHH C HATYpaJIbHBIM MOKA3aTeIeM.
MHoTr04JIeHbI. CJ'[O)KCHI/IC, BbBIYUTAHUC, YMHOKCHNUE MHOTOYJICHOB. (DOpMyJ'[BI
COKpPAIIEHHOTO YMHOXeHUs. Pa3noskeHne MHOTOWIEHOB Ha MHOKHUTENN
3 YpaBHEHUs U HEpaBEHCTBA YpaBHeHue, MpaBuiia NpeoOpa3oBaHMs YpaBHEHUsI, PABHOCWIBHOCTD YPABHEHHH. 20

JluneltHOe ypaBHEHHE C OJHOW NIEPEMEHHOM, pellleHHe JINHEHHBIX ypaBHEHU.
Pemenue 3agau ¢ noMomsio ypaBHeHUH. JInHelHOe ypaBHEHHE C ABYMS
TiepeMeHHbBIMH 1 ero rpaduk. Cructema IByX JMHEHHBIX YpPaBHEHHH C IByMs

https://resh.edu.ru/

https://www.yaklass.ru/
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IepeMeHHbIMH. PereHne cucteM ypaBHEHHH CIIOCOO0M MOJCTaHOBKH U CIIOCOO0OM
CIIOXKCHUS

4 KoopaunaTts! u rpaduxm. KoopannaTa Touky Ha npsiMoit. Uncnossle NpoMexXyTKH. PaccTosiHre Mekay OBYMs 24 https://resh.edu.ru/
OyHKIMH TOYKaMH KOOPIMHATHOM TpsiMoii. [IpsAMOyTOIbHAS CHCTEMa KOOPWHAT Ha https://www.yaklass.ru/
wiockoctH. [Ipumeps! rpadukoB, 3a1aHABIX popMmynaMu. UTeHne rpadKoB ' ' '
peansHBIX 3aBHcUMOcTel. [lonsaTre pynkunu. ['paduk pynkunu. CoiicTBa
¢ysakunit. Jlnaetinas gyakmmst. [loctpoenne rpaduka nuHeitHOH QyHkmmn. ['paduk
dymamny =] x |_
5 IToBTOpeHue u 0600IICHIE [ToBTOpEeHNEe OCHOBHBIX OHATHI 1 METOZOB Kypca 7 Kilacca, 0000IIeHre 3HaHUH 6
OBIIEE KOJIMYECTBO 102
YACOBIIO ITPOT'PAMME
TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «'EOMETPUSI»
8 KJIACC
Ne HanmenoBanue pasnenoB u OCHOBHOE coziepKaHHe KommuectBo OnekTpoHHbIe (1(POBLIE)
/o TEM IIPOTPAMMEI qacoB 06pa30BaTeJ'H:-HI:-Ie PECYPChI
1 Yucna ¥ BBIYHCIICHHS. KBanpartHslit kopens u3 gucina. [lonsrie o6 nppannoHaabHOM dncie. JlecsTnianbe 15 https://resh.edu.ru/
KBanpartusie KopHH NpUOIMIKEHHS UppaOHANBHBIX yncel. JleficTBuTesbHble uncia. CpaBHEHHE hitps://www.vaklass.ru/
JEHCTBUTENBHBIX Yrcel. Apu(METHISCKIA KBaJpaTHBIH KOPEHb. Y paBHCHUE BUIA X
2 = a. CaoiicTBa aprpMeTHIECKUX KBaJIpaTHBIX KOpHeH. [IpeoOpazoBaHue YNCIOBBIX
BBIPaKEHUH, COZEpIKaINX KBaJIpaTHbIE KOPHU
2 UYucna n Beruucnenus. Ctenens ¢ | CreneHs ¢ nesbIM rokaszaresieM. CTaniapTHas 3auch 9ucia. Pasmepsr 00beKToB 7 https://resh.edu.ru/
LEJIBIM TTOKa3aTeieM OKpYKaloIIero Mupa (0T 3JeMEeHTapHbBIX YaCTHIL JI0 KOCMHUYECKUX 0OBEKTOB), https://www.vaklass.ru/
JUTUTEIEHOCTD NIPOLIECCOB B OKpY»KaromeM Mupe. CBOWCTBA CTENEHH C LIEJIbIM ' ' '
MOKa3aTeIeM
3 AnreOpanyecKkre BEIPaKCHUS. KBanparhslii TpéxusnieH. Pazio- jkeHue KBaJpaTHOro TpEXWIEHa Ha MHOKHUTEIN 5

Ksanparnslii Tpéxunen

https://resh.edu.ru/

https://www.yaklass.ru/
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AnrebparmdecKie BRIPaKCHHUS.
Anrebpardeckast 1pooOb

Aunrebpandeckast 1po0b. JJonmycTUMBIC 3HAYCHHS IEPEMEHHBIX, BXOSLINX B
anreOpandeckue BeIpakeHss. OCHOBHOE CBOHCTBO alre0pandeckoii qpoou.
Coxpamenune npobeii. CrioxeHre, BRIYUTAaHIE, YMHOKCHHE 1 eTICHIEe
anrebpandeckux apodeit. [IpeoOpazoBanre BEIpaKEHHUN, COACPIKAIINX
anredpanveckue 1poou

15

https://resh.edu.ru/

https://www.yaklass.ru/

YpaBHEHUS U HEPABEHCTBA.
KBanparHsle ypaBHeHUS

KsagpaTtHoe ypaBHenue. HemosnHoe kBagpatHoe ypaBHeHHe. PopMmyiia KOpHEH
KBajpaTHOro ypaBHeHus1. Teopema Buera. Pemenue ypaBHeHUi, CBOAAIIMXCS K
kBampatHbIM. [IpocTeiiiime npoOHO-palMOHaIbHBIC YpaBHEHUS. PellieHre TeKCTOBBIX
3a/1a4 ¢ IOMOUIbIO KBaJPATHBIX ypaBHEHUI

15

https://resh.edu.ru/

https://www.yaklass.ru/

YpaBHEHUS U HEPABEHCTBA.
CucteMbl ypaBHEHHI

JluHeliHOE ypaBHEHHUE C IBYMsI IEPEMEHHBIMH, €ro TpaduK, MpUMepbl pEILeHUs
YpaBHEHMH B LENBIX YUCIaX. Pelenne cucteM IByX IMHEWHBIX YPABHEHUH C IBYMs
nepeMeHHbIMU. [IpuMepsl peleHyst CUCTEM HEJIMHEHHBIX YPAaBHEHUH € JBYMsI
nepeMeHHbIMH. [ paduaeckast vHTEpIIpEeTanys ypaBHEHUS C IBYMS IEPEMEHHBIMU U
CUCTEM YPAaBHEHUH C ABYMs NIEpEMEHHBIMU. PellleHne TeKCTOBBIX 337124 ¢ IOMOLIbIO
CHCTEM ypaBHEHUN

13

https://resh.edu.ru/

https://www.yaklass.ru/

YpaBHEHUs 1 HEPaBEHCTBA.
Hepagencrsa

UucnoBele HEpaBEeHCTBA U UX cBOMCTBA. HepaBEeHCTBO ¢ 0/1HOM NEPEMEHHOM.
JIuHeitHBIC HEPABEHCTBA C OJHOM NMepeMEeHHOH U uX penieHne. CUCTEMBI JIMHEHHBIX
HEPaBEHCTB C OJHOM MEepPEMEHHON U UX pelieHne. 300pakeHne peeHus JINHEIHOTO
HEpPaBEHCTBA U UX CUCTEM Ha YUCJIOBOW MPSAMOMN

12

https://resh.edu.ru/

https://www.yaklass.ru/

Oyukuyu. OCHOBHBIE OHATHUS

[onstre ¢pynkun. O6acTh onpeesieHns] 1 MHOXECTBO 3HaUeHUH (QyHKIUH.
Crioco6s1 3aganns ¢pyskunit. ['paduk pynkiun. CBolcTBa QyHKINH, TX
oToOpaxeHue Ha Tpaduke

https://resh.edu.ru/

https://www.yaklass.ru/

Oynknun. Yucnosbie GyHKIHH

Urenwne u nocrpoenune rpaduxos Gpynxuuii. [Ipumepst rpagukos GyHKIUH,
OTpaXKaroIIMX peaibHbIe Mpolecchl. OYHKINH, OMUCHIBAIOUINE IPSIMYIO H 00paTHYIO
TIPOTIOPIIMOHANBHBIE 3aBUCUMOCTH, MX rpaduku. I unepoona.

https://resh.edu.ru/

https://www.yaklass.ru/
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I'paduk pynxuub: y = x 2. Gyskmun y = x 2, y = x 3, y = Vx, ¥ = |x| rpadpmaeckoe
pellcHIe YpaBHEHHH U CHCTEM yPaBHEHHUI

CucreMsl ypaBHEHUI

JIMHEWHBIX YpaBHEHUH ¢ IByMsI IEPEMEHHBIMU U €€ pelieHue. Pelienne cucteM aByx
YpaBHEHHH, OHO U3 KOTOPBIX JIMHEWHOE, a Ipyroe — BTOPOii cTeneHu. I padraeckas
HMHTEpIpeTalys CUCTEMBbl YPaBHEHUH C JBYMS IIEPEMEHHBIMU

10 IToBTOpenue n 0600mIEHNE [ToBTOpEHNE OCHOBHBIX OHATHIA 1 METOZOB KypcoB 7 U 8 KilaccoB, 00600meHne 6
3HAaHUI
OBHIEE KOJIMYECTBO 102
YACOBIIO I[TPOTPAMME
TEMATHUYECKOE IINTAHUPOBAHHUE YYUEBHOI'O KYPCA «AJI'EBPA»
9 KJIACC
Ne HaumeHoBaHue pa3nenoB u OcCHOBHOE cofep)KaHue Konngectso OnekrponHble (1(poBLIE)
n/m TeM MPOTPaMMBI 4acoB 00pa3oBaTeNbHBIE PECYPCHI
1 Yucna ¥ BEIYMCICHUS. ParnonanbHbIC YKCIIa, HPPAIUOHAIBHBIC YMCIIA, KOHEUYHBIC U OCCKOHECYHBIC 9 https://resh.edu.ru/
JleficTBUTENbHBIEC YHCTIA JeCATUUHBIE TPoOH. MHOKECTBO AEUCTBUTENBHBIX YHCEN; IEUCTBUTENbHBIE YHCITA https://www.yaklass.ru/
Kak OECKOHEUYHbIE JIECATUYHBIE IpoOu. B3anMHO 07JHO3HAYHOE COOTBETCTBUE MEXTY
MHOECTBOM JCHCTBUTEIBHBIX YUCEN U MHOKECTBOM TOUYEK KOOPAMHATHON MPSAMOM.
CpaBHeHHE JCHCTBUTEIbHBIX YHUCEIT, ApUPMETUICCKHE IEHCTBUS C ACUCTBUTEIBHBIMH
grcnami. [IpubmnkEHHOe 3HaUYCHUE BEIMIUHBI, TOYHOCTD TPHOIMKESHUS.
Oxpyriaenne uncen. [Ipukujka u oreHKa pe3yabTaToB BEIUMCICHHN
2 YpaBHEHUS 1 HEPABEHCTBA. Jluneitnoe ypaBHeHue. Penienue ypaBHeHUH, CBOASIIMXCS K TUHEHHbIM. KBagpaTHOe 14 https://resh.edu.ru/
YpaBHEHUS C OJHOM aBHEHHUE. Pemenne ypaBHeHUM, CBOISIINXCS K KBaJApaTHBIM. bBukBaapaTHbIe
P . A P P ) CBOA mu 8 P o P . https://www.yaklass.ru/
MepeMEeHHON ypaBHeHus. [IpuMepsl pelienrs: ypaBHEHUH TpeThel U YeTBEPTOM cTereHer
pa3ioXeHHeM Ha MHOXKUTENH. Pemerne npoOHO-pannoHaIbHBIX yPaBHEHUH.
PemeHne TeKCTOBBIX 3a/1a4 alreOpandeckuM METOIOM
3 YpaBHEHUS 1 HEPABEHCTBA. JluneitHOE ypaBHEHHUE C IBYMS TIEpEMEHHBIMHU U ero rpaduk. Cuctema IByX 14

https://resh.edu.ru/
https://www.yaklass.ru/
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YpaBHEHUs U HEPABEHCTBA. YUucnoBble HEPABEHCTBA U UX CBOMCTBA. JIMHEITHBIE HEpABEHCTBA C OJHOU 16 https://resh.edu.ru/

Hepagencrna repeMeHHoi 1 ux pemreHne. CHCTEMBI JTMHEHHBIX HEPABEHCTB C OAHON MEPEMEHHON 1 https://www.vaklass.ru/
nx pemenne. KBasparHele HepaBeHCTBa 1 UX pemeHue. ['padudeckas HHTepIpeTanys ' ' '
HEPaBEHCTB U CUCTEM HEPABEHCTB C ABYMsI IEPEMEHHBIMU

OyHKIUH Ksagparunanas Qynkius, e€ rpaduk u coiictsa. [lapadona, KOOpAMHATHI BEPIIHHEL 16 https://resh.edu.ru/
mapadoIIbl, 0OCh CUMMETpHHN apadousl. CTeTnieHHbIe (YHKINU C HATYPaIbHBIMH https://www.vaklass.ru/
mokazaressiMu 2 U 3, ux rpaduku u cBoicTea. ['paduku GyHkimii: y = kx, y = kx +
b,y=kx,y=ax2,y=ax3,y=1\x, y = |x|

Yucnosele ocaen0BaTeNnbHOCTH | [IoHATHE YHCIOBOH ITOCIEI0BATEIBHOCTH. 3a/1aHHE TTOCIIEI0BATEIHHOCTH 15 https://resh.edu.ru/
PEKYPPEHTHO (hopmMyiioi u popMysIoi n-ro uieHa. Apudpmerndeckas u https://www.vaklass.ru/
reoMeTpuyeckas nporpeccu. @opMyIisl n-ro WieHa apuhMETHIECKON U
reOMEeTPUUECKON POTPECCHid, CYMMBI NTEPBBIX N uIeHOB. M300paskeHne YIeHOB
apuPMETHIECKOH U TeOMETPUIECKON MPOTpecCHii TOUKaMH Ha KOOPMHATHON
IUTOCKOCTH. JIMHEHHBIN U AKCTIOHEHIUANBHBIA pocT. CI0XKHbIE MPOIEHTHI

[ToBTopenue, 0606mEeHNE, Uncia v BEIMHMCICHUS (3aHCh, CPAaBHEHHUE, AEHCTBUS C JEHCTBUTEIILHBIMU YHCIIAMH, 18 https://resh.edu.ru/

cHCTeMaTH3aLUsl 3HAaHUH YHCIIOBas MpsAMast; MPOIEHTHI, OTHOIIEHUS, IPOMOPINH; OKPYTIEHUE, MPUOIIKEHNE, hitps:/Awww.vaklass.ru/
OLICHKA; PEelIeHHEe TEKCTOBBIX 3a1a4 apu(pMETHIECKUM CIIOCOO0OM) ' ' '
Anrebpanyeckre BeIpaxxeHus (IpeoOpazoBaHue anreOpaniecKux BhIpaKCHNH, https://resh.edu.ru/
JIOTYCTHMBIC 3HAHCHNA) https://www.yaklass.ru/
®dynxuunm (mocTpoeHne, CBOUCTBA M3Y4YeHHbIX (DYHKIMI; Tpaduueckoe penieHne https://resh.edu.ru/
YPaBHEHHI 1 HX CHCTEM) https://www.yaklass.ru/

OBIIEE KOJIMYECTBO 102

YACOBIIO ITPOI'PAMME
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPHUS»

7 KJIIACC
Ne HaumeHnoBaHue pasnesnoB u OCHOBHOE coziepKaHue KomnuectBo DnekrpoHHsble ((POBLIE)
n/m TEM HPOTPaMMEI 4acoB o0pazoBaresbHbIE peCcypChl
1 [Mpocreiime [Mpocreiimme reomeTpuuecKie 00bEKThI: TOUKH, IPSIMBIC, JIYYH U YIIIbL, 14 https://resh.edu.ru/
reoMeTpU4YEeCKre (I)I/Iryp])] u MHOT'OYT'OJIbHUK, JIOMaHasd. CMexHbIC U BCPTUKAJIBLHBIC YTJIbIL. Pabora ¢ httDS//WWW vaklaSS ru/
HX cBoiictsa. U3MepeHue MPOCTEHIINME YepTeKaMH. M3MepeHne IMHEHHbBIX U YTIIOBBIX BEJIMYHH,
TEOMETPHUECKHX BETHIHH BBIYHCIICHHE OTPE3KOB U yrioB. Ilepumerp u rromans GUryp, COCTaBICHHBIX U3
MPSIMOYTOIEHUKOB
2 TpeyronbHukn [ToHsiTHE O paBHBIX TPEYrOJILHUKAX U MIEPBUYHBIC MIPECTABICHHS O PaBHBIX 22 https://resh.edu.ru/
(xoHTpY3HTHBIX) Gurypax. Tpu npu3Haka paBeHCTBa TPEyroiIbHUKOB. [Ipr3HaKu https://www.yaklass.ru/
paBeHCTBA MPSIMOYTOJIBHBIX TPEYTOJILHUKOB. CBOWCTBO MEIHAHBI MIPSIMOYTOIBHOTO
TpeyronbHUKa. PaBHOOEIpEHHBIE M PABHOCTOPOHHUE TPEYTroabHUKH. [Ipn3Haku u
CBOHCTBA paBHOOEAPEHHOT'O TPEYrobHHUKA. [IpOTHB OOJBIIIEH CTOPOHEI
TpEeyroNbHUKa JIeXNT Ooapmmii yroi. [Ipocreiinme HepaBeHCTBA B TEOMETPHH.
HepagencTso Tpeyronbauka. HepaBeHcTBo tomaHoi. [IpssMOYyrofapHbIi TPEyTroIbHUK
¢ yriom B 300 . ITepBbie MOHSATHS O 10KA3aTENLCTBAX B TEOMETPHU
3 [MapasienbHbIe MpsSMbIE, [MapannensHble PsIMbIE, UX CBOWCTRA, [IsThIi nocTysat EBkiuaa. Hakpect 14 https://resh.edu.ru/
CyMMa YIJIOB TPEYroJIbHHUKA JIeXalle, COOTBETCTBEHHBIE M OJTHOCTOPOHHHME YTJIbl (00pa30BaHHbIE IPH https://www.vaklass.ru/
MepecevdeHNH NapauIedbHbIX MPSMBIX ceKynier). [Ipu3Hak napaaieabHOCTH MPSMBIX
yepe3 paBeHCTBO PAaCCTOSHUM OT TOYEK OJIHOM MmpsiMoit 10 BTOpoil npsimoit. Cymma
YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA. BHELIHNE yriibl TPEYTOJIbHUKA
4 OKpPY>XHOCTb U KPYT. OKpY»KHOCTb, XOP/Ibl ¥ THAMETPHhI, X CBOWCTBA. KacaTenbHast K OKpYKHOCTH. 14 https://resh.edu.ru/
I'eoMeTPUYECKHE TIOCTPOEHHS OKpyXHOCTb, BiucaHHas B yroil. [lousartue o [MT, npuMeHeHue B 3a7a4ax. https://www.yaklass.ru/
Buccekrpuca u cepeIMHHBIN MEPHEHANKYJIISP KaK FeOMETPUIECKHE MECTa TOUCK.
OKpy>KHOCTb, OIIMCaHHAas OKOJIO TPEYTroJIbHUKA. BrincanHas B TpeyrojibHUK
OKpYXxHOCTb. [IpocTeiiinue 3a1aun Ha IOCTPOEHUE
5 [ToBTopenwue, 0600mEeHNEe IToBTOpenue u 06001IeHNE OCHOBHBIX MTOHATHI U METOJIOB Kypca 7 Kiacca 4
3HaHU
OBLIEE KOJIMYECTBO 68

YACOBIIO [MTPOI'PAMME
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «'TEOMETPHUS»

8 KJIACC
Ne HaumeHoBaHue pa3enoB u OCHOBHOE COIepKaHUE KonuuectBo OnekTpoHHbIe (LIUPPOBBIE)
/m TEM HPOrPaMMBI 4acoB obpa3oBaTesbHbIC PECYPChI
1 YeThIpEXYTroNbHUKH [Tapamenorpamm, ero NpuU3HaKU U CBOiicTBa. YacTHBIE Cilyyan MmapajuienorpaMMoB 12 https://resh.edu.ru/
(IpAMOYTONBHUK, POMO, KBaIPAT), UX MPU3HAKH U cBocTBa. Tpanerus. PaBHoGoKas https://www.yaklass.ru/
U IIPSIMOYTOJIbHAS Tpaneuuu. Y BoeHrne Meauanbl. L{eHTpanbHas cuMMeTpus
2 Teopema daseca u TeopeMa o Teopema dasneca u TeopeMa 0 IPOMOPIUOHANBHBIX O0Tpe3kax. CpeTHss TNHUS 15 https://resh.edu.ru/
TIPOMOPIHOHAEHBIX Tpeyronbuuka. Tpanenus, e€ cpeanss tunus. [IponoproHanbHble OTPE3KH, https://www.vaklass.ru/
OTpe3Kax, MoJ0GHbIE MOCTPOEHHE YSTBEPTOrO MPOMOPLUUOHATIBHOTO 0Tpe3ka. CBOMCTBA [IEHTpa Macc B
TPeYTONBHUKH Tpeyronbuuke. [lomo6HbIe TpeyroiapHUuKH. Tpu Mpr3HaKa 000U TPEYTroIbHUKOB.
IIpakTHueckoe NpUMeHEHUE
3 IInomans. Haxoxnenue [Mousitue 06 o6mIeli Teopuu omaan. GoOpMyIbI TS TIIOMIAH TPEYTOIbHUKA, 14 https://resh.edu.ru/
IUIOIIAEH TPEYTONbLHUKOB U napasuieniorpamMma. OTHOILEHUE TUIONIAJIeH TPEYTOJIbHUKOB C OOIMM OCHOBaHUEM https://www.yaklass.ru/
MHOTOYTOJIBHBIX (Y. UM o01Ielt BRICOTOH. Beraucnenue miomaneit CoXHBIX GUTyp depes pa3orueHue Ha
TTiomaH noa06HbIX GHrYp YacTH U JIOCTPOCHHUE. Hnomami ¢buryp Ha kieryatoit 6ymare. [Tnomany nomoOHBIX
¢uryp. Beruncnenue miomaeil. 3a1a4un ¢ NpakTHYECKUM CojiepKanueM. Peenue
3a]a4 ¢ MOMOIIBIO METO/Ia BCIIOMOTaTeIbHON TIIOIAAN
4 Teopema IMudaropa u Havana Teopema ITudaropa, e€ mokazarenbCTBO U npuMeHeHne. O0paTHas TeopemMa 10 https://resh.edu.ru/
TPUTOHOMETPHH [Mudaropa. Onpenenenre TPUroHOMETPUUECKUX (DYHKILIMIT OCTPOTO yria, https://www.yaklass.ru/
TPUTOHOMETPUUECKHIE COOTHOIICHUS B MPSIMOYTOJIBHOM TpeyroiibHuke. OCHOBHOE
TPUTOHOMETPUUECKOE TOKAECTBO. COOTHOMICHHUS MEXY CTOPOHAMH B
MPSMOYTOJIBHBIX TpeyronbHUKax ¢ yrimamu B 450 u 450 ; 300 u 600
5 VYTI1bl B OKPYKHOCTH. BricaHHbIe ¥ IIEHTPATbHBIE YIIIbI, YIOJI MEXY KacaTeJIbHOM U XOPAOH. YTIIbI 13 https://resh.edu.ru/
BIycaHHbIe U OIMCAHHbIE MEXIy XOPJaMH M CEKyIMMH. BIcaHHBIC U OMUCAHHBIC YE€THIPEXYTOMBHIKH, HX https://www.yaklass.ru/
YETHIPEXYTOTbHHKH. NPHU3HAKH U CBOWCTBA. [I[pUMEHEHUE STHX CBOWCTB MPH PELICHHH TEOMETPHHICCKHX
KacaresbHbie K OKPYKHOCTH. 3aja4. B3aumHoe pacronoxeHue AByx okpykHocteil. Kacanue okpyxHocTei
Kacanue okpy>xHocTeit
6 [ToBTopenwue, 0600mEeHNEe [ToBTOpEHIE OCHOBHBIX MOHSATHI M METOJIOB KYpcoB 7 U 8 KitaccoB, 00001ieHue 4
3HAHUI 3HAHUN
OBUIEE KOJIMYECTBO 68

YACOBIIO [TPOI'PAMME
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPHUS»

9 KJIACC
Ne HaumeHoBaHne pasnenoB u OcHOBHOE conepKaHue Konnuectso DnekrpoHHsble ((POBLIE)
/o TEM NPOTPaMMBI qacoB 06pa30BaTeJIbeIe peCYpPChI
1 Tpuronomerpust. TeopeMbl Omnpenenenne TpuroHomerpudeckux Gpynkuuii yrios ot 00 no 1800 . Kocunyc u 16 https://resh.edu.ru/
KOCHHYCOB M CHHYCOB. CHUHYC MPSIMOTO ¥ Tymoro yria. Teopema kocuHycoB. (O6001mEHHasT) TeopeMa https://www.yaklass.ru/
PelucHHe TPEyTONbHAKOB CHHYCOB (C paJiyCcOM OITHCAHHOI OKpYKHOCTH). HaxosieHne AIHH CTOPOH U
BEIIMYHH YIJIOB TPEYroJIbHUKOB. DopMyiia IIIOIa ¥ TPEYrolbHEKA Yepes3 IBe
CTOPOHBI ¥ YroJl MexK Iy HUMH. DopMyIia IIonaan 4eThIpEXYrojabHIKA Yepe3 ero
JIMATOHATH M YTOJ MEXK Iy HUMU. [IpakTidecKoe MpUMEHEHHE JOKa3aHHBIX TEOPEM
2 [IpeobpazoBanue Mo100HS. [Monstue o nmpeodpazoBanuu mo100uss. COOTBETCTBEHHBIE SJIEMEHTHI IT0J0OHBIX 10 https://resh.edu.ru/
MeTqueCKHe COOTHOILIEHUS (1)I/Il"yp. TeopeMa O IPOU3BCACHUN OTPE3KOB XOpA, TCOpEMa O MPOU3BCACHUN https://WWW.vakIass.ru/
B OKPY)KHOCTH OTPE3KOB CEKYIIUX, TeOpeMa O KBaJipaTe KacaTeabHOU. [IpuMeHeHNE B peIiCHUH
reOMETPHYCCKUX 3814
3 BexkTopst OrmpesienieHre BEKTOPOB, CIIOKEHHUE U PA3HOCTh BEKTOPOB, YMHOKEHHE BEKTOpA Ha 12 https://resh.edu.ru/
yuci10. Puznyeckuil ¥ reOMETpUUECKUM CMBICII BEKTOPOB. PaznoxeHue BekTopa 1o https://www.yaklass.ru/
JBYM HEKOJUIMHEapHbIM BekTopaM. KoopauHatsl BekTopa. CKalsipHOE IPOU3BEACHHE
BEKTOPOB, €ro NIPUMEHEHHE JUTs HaXOXKICHUS JUIMH U yrioB. Peienue 3ana4 ¢
MOMOIIBIO BEKTOPOB. [IpHMEHEeH)E BEKTOPOB ISl PEILCHUS 33/1a4 KHHEMATHKH 1
MEXaHUKH
4 JlekapTOBbI KOOPMHATHI HA JlexkapTOBBI KOOPIMHATHI TOUEK HA IJIOCKOCTH. Y paBHEHUE MPSMOU. Y TJIOBOI 9 https://resh.edu.ru/
IUIOCKOCTHU KOB(i)(bI/IHI/IeHT, TAaHTCHC yIJia HAaKJIOHA, MapalJICJIbHBIC U NEPIICHANKYJIIPHBIC https://www.vaklass.ru/
npsiMble. YpaBHEHHE OKPYKHOCTH. HaxoxaeHne KOOpAMHAT TOUCK MepeceUCHUs
OKPY>KHOCTH ¥ TIPSIMON. MeTO KOOPIMHAT MPH PEIICHUH TeOMETPHUUYESCKUX 3a1a4.
Hcrons30BaHne METOIa KOOPANHAT B MPAKTHIECKHUX 3a1a4ax
5 [IpaBuibHEIE IIpaBuIbHBIE MHOTOYTOJBHHUKH, BEIYHCICHHUE MX 3JICMEHTOB. YUCIIO T U IJIMHA 8 https://resh.edu.ru/
MHOTOYTOJIbHUKH. J]iHa okpyxHocTU. JlnuHa nyru okpykHoctu. Paanannas mepa yria. [lnomans kpyra u https://www.yaklass.ru/
OKPY)KHOCTH M TUIOIIA b €r0 JIEMEHTOB (CEKTOpa U cerMeHTa). Berancienue miomaneii puryp,
kpyra. Beraucienue BKJTIOYAIOLIHMX JJIEMEHTBI Kpyra
momaaeu
6 JIBHKEHUsI TNIOCKOCTH [MousiTue 0 ABMKEHHUH MII0CKOCTH. [lapaienbHblil epeHoc, OBOPOT U CUMMETPHSI. 6 https://resh.edu.ru/

Ocu u LHCHTPbBI CUMMETPHUH. HpOCTeﬁmHe NMPUMEHCHUSA B PCIHICHUM 3a/1a4

https://www.yaklass.ru/
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[oBTOpenue, 06001IICHNE,
CHUCTEMaTH3alMs 3HAHUH

[ToBTOpEHNE OCHOBHBIX TIOHATHH U METOIOB KypcoB 7—9 KitaccoB, 00001eHHE U
cucreMaTm3anus 3HaHuA. [Ipocreiimme reomeTprudeckne GUTYpHI M UX CBOMCTBA.
N3mepenue reomerpuueckux BenuuuH. TpeyronbHuku. [lapaniensHelie u
MEePIEeHANKYISIpHBIE psiMble. OKPY>KHOCTB U KpyT. [ eoMeTpruuecKre oCTpOeHUsL.
VYTl B OKpYKHOCTH. BIIUCaHHBIE ¥ OMMCAaHHBIE OKPYKHOCTH MHOTOYTOJIbHUKOB.
[Ipsimas 1 OKpy>KHOCTb. YeThIpEXYroabHUKY. BriucanHble 1 onucaHHbIe
yeTsIpexyroabHuku. Teopema [Tudaropa n Havana Tpuronomerpun. Permenne
00mux TpeyroysHUKoB. [IpaBuibHbIE MHOTOYTOIBHUKH. IIpeoOpa3oBaHms
mwiockocTH. JBmwkenus. [lonobue. Cummetpus. [lnomans. Beraucnenue niomanen.
[Tnomanu moao0HbBIX Guryp. JIekapTOBbI KOOPAUHATHI HA TNIOCKOCTH. BEeKTOPHI Ha
IUIOCKOCTH

OBIIEE KOJIMYECTBO
YACOBIIO [MTPOI'PAMME
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «BEPOATHOCTDB I CTATUCTHUKA»

7 KJIACC
Ne HaumeHnoBanue pa3nenoB U OcHOBHOE cofep)KaHue Komuuectso DnektponHble (H(pOBLIE)
n/n TEM IIPOTPaMMEI 4acoB oOpa3oBaTeNbHBIE PECYPCHI
1 [peacraBnenne gaHHBIX [MpencraBnenue aaHHbIX B Tabiaunax. [IpakTudeckre BHIYMCICHUS IO TAOIUYHBIM 7 https://resh.edu.ru/
JAaHHBIM. U3Bneuenue u HUHTEpIIpETALIA TaOIUYHBIX JAaHHBIX. HpaKTI/I‘IeCKaﬂ pa60Ta
«Tabmuuey. ['paduyeckoe npencTaBieHHe JaHHBIX B BUIC KPYTOBBIX, CTOJIONKOBBIX
(cronbuaTsix) nuarpamMmM. YteHue u moctpoenue auarpamm. Ipumepsr
nemorpaduueckux auarpamm. [Ipaktudeckas pabora «/luarpaMMbny
2 OmnucarenbHas CTaTHCTHKA Yucnossie Habopsl. Cpeanee apudmerndeckoe. MennaHa 9ucI0BOro Habopa. 8 https://www.yaklass.ru/
VYcroitunBocTh Meauansl. [Ipaktndeckas padorta «Cpeanvie 3HaueHus». Hanbobimee
Y HAaMMEHbIIIee 3HAUCHHUS YMCIIOBOTO Habopa. Pazmax
3 Cry4aiiHast ©3BMEHYHUBOCTh CrnyyaiiHast ”3MEHYMBOCTH (puMepsl). YacToTa 3HaYCHHUN B MaCCHBE TaHHBIX. 6 https://resh.edu.ru/
I'pymmposka. I'mctorpammet. [paktudgeckas padora «CiaydaiiHast ©3MEHINBOCTBY
4 Beezenue B Teopuio rpados I'pad, BepuirHa, pedpo. [IpencraieHue 3amauu ¢ nomoiisio rpada. CreneHp 4 https://resh.edu.ru/

(BasleHTHOCTB) BepmMHBL. Yncno pédep M cyMMapHas cTeneHb BepinH. Lens u
k. ITyTs B rpade. [Ipencrasnenue o cBsisHocTH rpada. O6xox rpada (siiaepos
myTh). [IpencraBienne 06 opueHTHPOBAHHBIX Tpadax

https://www.yaklass.ru/
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5 BeposiTHOCTD 1 yacToTa Ciy4aiiHblii OIIBIT U CiTy4aiiHoe coObITHe. BeposiTHOCTh 1 yacToTa coObiTust. Pomb 4 https://resh.edu.ru/
CIy4aifHOTO COBBITHS MaJIOBEPOSITHBIX U MPAKTUYECKH TOCTOBEPHBIX COOBITHII B IPUPOJIE U B OOIIECTRE. https://www.yaklass.ru/
MoHeTa 1 UrpajbHas KOCTh B TEOPHH BeposiTHOCTEH. [IpakTiueckas padora
«YacToTa BbIIIaICHUS OpIIay
6 O06001eHne, KOHTPOIIb [pencrapnenue qaHHbIx. OnucarenbHas CTATUCTHKA. BeposTHOCTD CIy4aifHOTO 5
coOBITHS
OBLIEE KOJIMYECTBO 34
YACOBIIO TTPOI'PAMME
TEMATHUYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «BEPOSITHOCTDb U CTATUCTHUKA»
8 KJIACC
Ne HaunmenoBanue pasnesioB u OCHOBHOE COJIepKaHHE KomuuectBo DnektponHbie (H(POBLIE)
/m TEM TPOrPaMMBI 4acoB o0OpazoBaresbHbIE PeECypChl
1 IToBTOpeHnue Kypca 7 kiacca [IpencraBnenue aannabix. OnucarenbHas craTucTuka. CiydaiiHas U3MEHYHBOCTb. 4
Cpennue uncinoBoro Habopa. CiiydaiiHpie COObITHS. BEpOsSTHOCTH U 4aCTOTHI.
Krnaccudeckue Moienu TeOpur BEPOSITHOCTEN: MOHETa M UTPATIbHAS KOCTh
2 OnucarenbHas CTaTUCTHKA. OtkioHenus. Jlucrnepcus 4ucioBoro Habopa. CTaHIapTHOE OTKIIOHEHHUE YHCIIOBOTO 4 https://resh.edu.ru/
PacceuBanue JTaHHBIX Ha60pa. I[I/IarpaMMLI paccerBaHus httDS//WWWV&k|aSSI’U/
3 MHoXxecTBa MHO0XkecTBO, TOAMHOKECTBO. Onepanuu HaJ MHOXKECTBAMH: 00bETUHEHNE, 4 https://resh.edu.ru/
nepeceveHue, gonoiaHeHre. CBOHCTBa onepanuii Hal MHOKECTBAMH: https://www.yaklass.ru/
HepeMeCTUTEIbHOE, COYEeTATeNbHOE, pacipeaenuTeNbpHoe, BKItoueHus. ['paduyeckoe
NpeCTaBICHHE MHOKECTB
4 BeposTHOCTS CitygaitHOTO DnemenTapHbie coObITrst. Cirydaiinbie COObITHS. BIaronpusTCTByIOIIHE 6 https://resh.edu.ru/
coObITHS JJieMEHTapHbIe cOObITHSL. BeposiTHOCTH cOOBITHI. ONBITH ¢ PABHOBO3MOXHBIMU https://www.yaklass.ru/
37eMeHTapHbIMU coObITHAMU. CityuaifHblii BeIOOD. [IpakTrdeckas paboTa «ONBITHI C
PaBHOBO3MO)KHBIMH JIEMEHTAPHBIMHU COOBITHSIMI
5 Beenenue B TeopHio rpados Hepeso. CBolicTBa AepeBa: eNUHCTBEHHOCTD MyTH, CYLIECTBOBAHHE BUCTYCH 4 https://resh.edu.ru/

BEPIINHBI, CBS3b MEXKY UHNCIIOM BEPIINH U YnciioM pédep. [IpaBnino yMHOKeHHS

https://www.yaklass.ru/
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6 CryuaiiHble cOOBITHA [MporuBononoxHoe codbiThe. uarpamma Ditnepa. OObeMHEHNE U IEPECCUCHUE 8 https://resh.edu.ru/
COOBITHI. HeCOBMeCTHLIe“CO6I>ITI/IH. dopmyna crnokeHus BepostHocTei. [IpaBuiio https://www.vaklass.ru/
YMHOXXEHHUS BEPOSTHOCTEHH. Y CIIOBHAsE BEpOSITHOCTh. HezaBHCHMBIE COOBITHS.
[IpencraBnenue ciny4aiiHOro 3KCIIEpUMEHTA B BUJIE IepEBa
7 O0600611eHIEe, KOHTPOITh [Mpencrapnenue ganubix. OnucarenbHas cratuctika. ['padsl. BeposTHoCTh 4
CITy4aifHOrO COOBITHS. DIeMEHTHI KOMOWHATOPUKH
OBLIEE KOJIMYECTBO 34
YACOBIIO TTPOI'PAMME
TEMATUYECKOE INIAHUPOBAHUE YYEBHOI'O KYPCA «BEPOSTHOCTDb U CTATUCTHUKA»
9 KJIACC
Ne HaunmenoBanue pasnesioB u OCHOBHOE COJIepKaHHE KomuuectBo DnektponHbie (H(POBLIE)
/m TEM TPOrPaMMBI 4acoB obpa3oBaTesbHBIC PECYPChI
1 IToBTopenue kypca 8 kinacca IIpencraBnenue nanaeix. OnucarenbHas craTucTHKa. Onepaliy Hall COOBITHAMHE. 4
He3zaBucumocTs COOBITHIA
2 DneMeHThl KOMOUHATOPUKU KombunaropHoe npasuiio ymHoxeHus. [lepectanoBku. ®akropuan. Coyeranus u 4 https://resh.edu.ru/
<IHCIIO COHETAHMH. Tpeyronbuuk Ilackamns. [Ipaktudeckas pel60Ta «Bpruucnenue https://www.yaklass.ru/
BEPOSITHOCTEH C UCMOIH30BAHHEM KOMOUHATOPHBIX (DYHKI[HIA 3JIEKTPOHHBIX TAOIHUIDY
3 I'eomerpueckast I'eomerpuueckast BeposSsTHOCTh. Ciy4aiiHbIi BRIOOD TOUKH U3 (DUTYPHI HA TUIOCKOCTH, 4 https://resh.edu.ru/
BEPOATHOCTh 13 OTPE3KA, N3 JIYTH OKPYKHOCTH https://www.yaklass.ru/
4 HUcnpitanus bepaynm Hcneitanue. Yenex u Heynada. Cepust HCIIBITAHUI 10 NIepBOro ycnexa. VcnbIranus 6 https://resh.edu.ru/
Beprymmn. BepostHOCTH COOBITHIA B cepun ucnibITaHui beprymm. [Ipaktiuaeckas p https://www.yaklass.ru/
5 Ciyuaiinasi BeJIMIHHA CrnyyJaiiHas BeIMYMHA U PACIPEICICHHE BEPOSITHOCTEH. MaTeMaTHUECKOe OKHIaHHe | 6 https://resh.edu.ru/
" JUCTEpCcusd CirydanHOU BEJIMYNHBI. HpI/IMepBI MAaTEMAaTHUYCCKOI'O OXKUJaHHUS KaK https://WWW.yak|aSS.I’u/
TCOPETUIYCCKOr0 CPECAHETO 3HAUCHUA BEJIMYNHEI. TTousTre 0 3aKOHE OOJIBIINX YUCEL.
H3MepeHne BeposITHOCTEH ¢ MOMOIIIBIO 4acTOT. [I[puMeHeHHe 3aKOHa OONBIINX YHCEeT
6 006001IeHIEe, KOHTPOITH [IpencraBnenne nanapix. OmucarenbHas CTaATUCTUKA. BeposSTHOCTH CIIy4aiiHOTO 10 https://resh.edu.ru/
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COOBITHS. DIIeMEHTH KOMOMHATOPHKH. CIydaifHpIe BETUUUHBI M PACIPEICTICHAS

https://www.yaklass.ru/

OBIIEE KOJIMYECTBO
YACOBIIO ITPOI'PAMME
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