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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma o MaremMaTHKe T oOydarommxces 5—9 kimaccoB pazpadorana Ha ocaoe ®I'OC OOO. B mporpamme 1mo
MaTeMaTuKe Y4YTeHbl WIEH W TonoxkeHus KoHmenmwmu pa3BuTHsS MareMaTHdeckoro oOpasoBaHus B Poccuiickoit
@enepanyu. [Ipeamerom mMareMaTuKH SBISIOTCS (pyHIaMEHTaJIbHBIE CTPYKTYPHI HAIlleTO MUpa — MPOCTPAaHCTBEHHBIE
(OpPMBI ¥ KOJTMUECTBEHHBIE OTHOIIEHHMS (OT MPOCTEHIINX, YCBAUBAEMbBIX B HEMOCPEACTBEHHOM OIIBITE, /10 JOCTATOYHO
CJIOXKHBIX, HEOOXOMUMBIX Ul Pa3BUTHS HAYYHBIX W TNPHUKIAIHBIX HIeH). Maremarndeckne 3HaHHS OOECIIEUUBAIOT
MOHMMaHHe TPUHIUIIOB YCTPOWCTBA M HCIOJB30BAHUS COBPEMEHHOH TEXHUKH, BOCIPHSATHE W WHTEPIIPETALUIO
COLMAJIbHOW, SKOHOMHUYECKOH, MOJUTHYECKOH MH(pOPMAINH, JAIOT BO3MOXKHOCTH BBHINOJHSATH PacdEéThl U COCTABIIATH
ITOPUTMBI, HaXOIUTh M NPUMEHATH (POPMYIbI, BIaJeTh MPAKTUUECKUMHU MPUEMaMU I'€OMETPHUYECKUX H3MEPEHUH u
MIOCTPOEHHH, YUTaTh MH(GOPMALUIO, TPEJICTABICHHYIO B BHJE TaOJHUIl, AWarpaMM H TpadUKOB, KHUTh B YCIOBHSX
HeonpeneN€HHOCTH U TOHMUMaTh BEPOSTHOCTHBIA XapaKTep CIIydaiHbIX coObITHH. M3yueHne Marematuku gopmupyer y
00yJalonxcsi MaTeMaTHYECKUH CTHIb MBINUICHUS, TPOSBILSIIONIMNACS B ONPEACIEHHBIX YMCTBEHHBIX HaBBIKaX.
OOyuaronyecss OCBaMBAIOT TakWUe MPUEMBI M METO/IbI MBIIUICHNS, KaK WHAYKIMS W JACAYKUHs, 0000LIeHWEe WU
KOHKpETH3allMsl, aHalu3 M CHHTE3, KiIacCH(pUKalUs M cucTeMaru3anus, adcrparupoBaHue M aHajorus. OOBEKTHI
MaTeMaTHYeCKUX yMO3aKIIOUEHUH, MpaBuia MX KOHCTPYHPOBAHMS PACKPHIBAIOT MEXaHHM3M JIOTMUECKHX MOCTPOSHUH,
CHOCOOCTBYIOT BBIpaOOTKE yMEHUs (OPMYIHPOBaTh, OOOCHOBBIBATH M JIOKA3bIBATh CYXKICHHS, TEM CaMbIM Pa3BHBAIOT
JIOTHYecKoe MblnuieHne. V3ydeHue wmarematuku oOecreyrBaeT (OPMUPOBAaHHE aNrOPUTMHYECKOH KOMITOHEHTBI
MBIIIJICHUA W BOCIHWTAHHUC yMeHI/Iﬁ ﬂeﬁCTBOBaTB M0 3aJJaHHbBIM aJIrOpuTMaM, COBEPHICHCTBOBATH H3BECTHBLIC U
KOHCTPYUPOBaTh HOBBIE. B mporecce perieHus 3aiad — OCHOBOW y4eOHOW NeSTelIbHOCTH Ha YPOKax MaTeMaTUKH —
Pa3BUBAIOTCA TBOpPUYCCKas U MPUKIaAHAasA CTOPOHBLI MBIIIIJICHUA. 06yquHe MaTEMaTHUKEC JlaéT BO3MOXHOCTb pa3BUBAThH Yy
00y4aronIMXcsi TOUHYIO, PallMOHaIbHYIO U HH(OPMATHBHYIO Pedb, YMEHHE OTOMPATh HanOoIIee MOAXO/ISIIUE I3bIKOBbIE,
CHMBOJIMYCCKHC, r'pa(bquecxyle CpeaAcCTBa i1 BHIPAXKCHUSA Cy)l(}leHI/Iﬁ W HarjisiIHOro ux mpeacTaBJICHUS. HpI/I HU3Yy4CHUU
MaTeMaTUKH OCYIIECTBISIETCsI O0Ilee 3HAKOMCTBO C METOJAaMH TO3HAHWS JEHCTBUTEIBHOCTH, MPEICTaBICHUMH O
npenMere M METOJax MAaTeMaTHKH, MX OTIMYMM OT METOIOB APYTHX ECTeCTBEHHBIX M T'yMAaHHTapHBIX HayK, 00
0COOEHHOCTAX NPUMEHEHHMS MaTeMaTHKU Ul PEeIlCHUS Hay4HbIX M NpUKIagHblX 3amad. PenepanpHas pabouas
nporpamma | Matematuka. 5-9 knaccel (0a30Bblii ypoBenb) 5 [IpuoputeTHbIME HensiMH 00y4eHHsT MaTeMaTHKe B 5—9
KJaccax SBISAIOTCS: (OpMUpOBaHME LEHTPAJbHBIX MAaTEMAaTHYECKUX IOHATHH (YHCIIO, BEIMYMHA, I'€OMETpUYecKas
¢urypa, mepeMeHHas, BEpOATHOCTb, (YHKIHMSA), 00ecHeYnBaOUX MPEEeMCTBEHHOCTh M INEPCIEKTUBHOCTh
MaTEeMaTH4eCKOro 00pa30BaHUA OOY4aloOIIMXCs; IMOABEACHHE OOyYaloIMXcs Ha IOCTYIHOM /Il HHX YPOBHE K
OCO3HAHHUIO B3aMMOCBSI3M MAaTEMaTHKU M OKPYXKAIOIIEro MHpa, TOHHUMAaHHE MAaTeMaTHKH KaK 9acTH OOIIeH KyIbTyphI
YeJOBEYECTBA; PAa3BUTHE HHTEIUIEKTYalbHbIX W TBOPYECKHX CIOCOOHOCTEW OOydaromuxcs, IO3HaBaTEIbHOMN
aKTUBHOCTH, HCCJIEIOBATENbCKUX YMEHHMH, KPUTHYHOCTH MBIIUICHUs, WHTEpeca K U3YYCHUIO MaTeMaTHKH;
¢opMupoBaHHe  (QYHKIMOHAIBHOM  MaTeMaTHYeCKOW  IPaMOTHOCTH:  yMEHHs  DAacliO3HaBaTh  NPOSBICHUS
MaTeMaTHYECKUX ITOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B peabHbBIX JKM3HEHHBIX CUTYallUsAX M IPH U3y9eHUH APYTUX
y4eOHBIX MPEAMETOB, IPOSIBICHHUS 3aBUCUMOCTEH M 3aKOHOMEpHOCTeH, (OpMyIHpOBaTh MX Ha S3BIKE MaTEMaTHKH H
CO37]aBaTh MAaTEMAaTHUECKUE MOJENH, NMPUMEHATh OCBOCHHBIM MaTeMaTHYeCKUH amnmapaTr Al pelleHHs IPaKTHKO-
OPHEHTHPOBAHHBIX 33]a4, HHTEPIPETUPOBATh M OLCHUBATH IOMyUICHHBIC pe3ynbTaThl. OCHOBHBIC IMHUU COMEPIKAHUS
MpOrpaMMBbI 10 MaTeMaTthke B 5—-9 kimaccax: «Umcina W BBUUCIEHUS», «Anredpa» («AnreOpandecKue BBIPaXEHUN,
«YpaBHEHUs U HepaBeHCTBaY), «DyHkimm», «['eomerpus» («I'eomerprueckue purypsl u ux cBorcTBay, «M3MepeHue
TEOMETPUUECKUX BEIHYHMH»), «BepoaTHOCTh M cTaTucTukay. JlaHHbIE NMHUM Pa3BHUBAIOTCS MapauICNbHO, KaXIas B
COOTBETCTBHM C COOCTBEHHON JIOTMKOW, OJHAKO HE HE3aBUCHMO OJHAa OT JpPYyrod, a B TECHOM KOHTAakTe H
B3anmozeiicteun. CozpepkaHne MpOorpaMMbl 10 MaTeMaTHKE, pPaclpeAeNEHHOE 10 ToJaM OOYy4YeHUs, CTPYKTYPHPOBAHO
TaKuM 00pa3oM, 9TOOBI KO BCEM OCHOBHBIM, NPHHIMITHAIBHEIM BOIpPOcaM oOydaromuecs: oOpamaiics HeoTHOKPATHO,
YTOOBI OBJIaJICHNE MATEMATHIECKIMH TIOHATHSIMH 1 HABBIKAMH OCYIIIECTBIISIIOCH MTOCIEA0BATENBHO U MTOCTYNATENbHO, C
COOJTIOIGHNEM TPUHIUIA NPEEMCTBEHHOCTH, a HOBBIE 3HAHMSA BKIIOYAINCh B OOLIYI0 CHCTEMY MaTeMaTHYECKUX
MIPEACTaBICHNH 00yJaomuXcsl, pacuMpsisa U yriryomss e€, o0pa3ysi MpoYHbIe MHO)KECTBEHHBIE CBA3U. B cooTBeTCcTBHHM C
OI'OC OO0 MaTemaTtuka SBIseTCS 00sS3aTEIEHBIM YI€OHBIM MPEIMETOM Ha YPOBHE OCHOBHOTO OOIIEro 00Opa3oBaHWUS.
B 5-9 xmaccax maTemaTrka TPaAWIIMOHHO M3YJaeTCsl B paMKax CICAYIONIMX y4eOHBIX KypcoB: B 5—6 Kiaccax — Kypca
«Maremartuka», B 7-9 Kiaccax — KypcoB «AnreOpa» (BKJIIOYAs 3JIEMEHTHI CTATUCTHKH W TEOPHH BEPOSTHOCTEH) U
«l'eomerpus». IlporpaMmoli 1O MaTeMaTHKE BBOIHTCS CaMOCTOSTENbHBIH ydeOHBIH Kypc «BepositHOCTE T
cratucTika». OOIee YKciao 9acoB, PEKOMEHIOBAHHBIX ISl M3YUeHHS MaTeMaTuké (0a30BBI ypOBEHb) HA ypOBHE
OCHOBHOTO 00mero obpasoBanus, — 952 vaca: B 5 kimacce — 170 gacos (5 wacoB B Hezmenmo), B 6 xiacce — 170 wacoB (5
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4acoB B HeNeNr0), B 7 kimacce — 204 gaca (6 4acoB B Hezlenro), B 8 kimacce — 204 gaca (6 9acoB B Helelto), B 9 kimacce —
204 gaca (6 9acoB B HEJIETIIO)

COJAEPXKXAHUE YYEBHOI'O IPEIMETA "MATEMATHKA" (110 roxam o0y4eHus)

COJAEPXKXAHUE YYEBHOI'O KYPCA"MATEMATHKA'" (10 ronam o0y4eHus)

5 kiace

HartypanbHble 4uc/ia ¥ HyJIb

Harypansaoe umcno. Psp HaTypaneHbix uncen. Ywmcmo 0. M3o0paxkeHre HaTypajbHBIX YHCEN TOYKAMH Ha
KOOpJMHATHOW (YucioBOM) mpsiMod. [lo3umMoHHAss cucTeMa CUUCIeHWs. Pumckas Hymepauus Kak IIpuMep
HETIO3UIIMOHHON CHCTEMBI cuucieHus. JlecaTuuHas cucteMa cuucieHus. CpaBHEHHE HATypaJbHBIX UHCEN, CPaBHEHUE
HaTypaJIbHBIX 4yrceln ¢ HynéM. CrocoObl cpaBHeHHs. OKpyrieHHe HaTypaibHbIX uncen. CloKeHHe HaTypajabHBIX YHCEN;
CBOMCTBO HYJISI NIPH CIIOKEHUHU. BhIunTaHNe Kak IelcTBHE, 00paTHOE CIIOKEHHUIO.

YMHOKEHHE HAaTypaJbHBIX YHCEN; CBOMCTBA HYIIS U €AWHUIIBI IPH YMHOXKEHUH. [[eneHne Kak neiictBre, oOpaTHoe
YMHOKEHHI0. KOMITOHEHTBI JAeHCTBHUil, CBA3b Mex1y HUMH. [IpoBepka pe3ysibraTa apu(METHUECKOro JeHCTBUSL.
IlepemecTuTensHOE M COYETATEIBHOE CBOWCTBA (3aKOHBI) CIOKEHUS U YMHOXEHHS, pacIlpeleluTeNIbHOe CBOMCTBO
(3axoH) ymHOXeHusi. Vcmonmp3oBaHue OyKB Juisi O0O3HAueHWS] HEM3BECTHOTO KOMIIOHEHTa W 3alliCH  CBOMCTB
apugMeTHyecKuXx JelcTBUi. Jlenmurenn M KpaTHbIE Yuciia, pa3jioKeHWe Ha MHOXKUTENHW. [IpocThie U COCTaBHBIE YHCIIA.
[Tpuznaku nenumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ ocratkoMm. CTeneHb ¢ HaTypalbHBIM ITOKa3aTeneM. 3alluch YHcia B
BHUJE CYMMBI pa3psiiHBIX ClaracMbIX.

UucnoBoe BelpakeHHE. BpluMcieHHE 3HAYEHUH YMCIOBBIX BBIPAXKECHUM; IOPSAOK BBIIOIHEHUS JEHCTBUU.
Hcnonp3oBanue IpH BEIYUCIICHUAX NEPEMECTUTEIIBHOI'O U COYETATECIILHOT'O CBOMCTB (SaKOHOB) CJIOXKCHUSA U YMHOXCHH,
pacnpenenuTeNIbHOTO0 CBOMCTBA YMHOKEHUS.

JApodn

IpencraBnenne o apoOM Kak crmocode 3amMcH 4acTW BeNu4uuHbL. OOBIKHOBEHHBIE OpoOu. IlpaBuibHBIE |
HelpaBWIbHBIE ApoOu. CMmemaHHas OpoOb; NMPEACTAaBICHHE CMELIaHHOW IpoOM B BHIE HENPAaBWIBHOH ApoOH M
BBIJICTICHUE IIEJIOW YacTH YWClia W3 HENpaBWIbHOW nIpoOu. M3o00pakeHue npobOell TOUKaMH Ha YHCIOBOM MPSMOH.
OcHoBHoe cBoiicTBo apodu. Cokpanienue npodeii. [IpuBenenne 1podu K HOBOMY 3HAMEHATEIO.

CpaBaenue npo0Oeit. CrioxkeHHe U BblYMTaHUE Ipo0eil. YMHOKEHHE U JielieHne ApoOeii; B3auMHO-00paTHbIE JpOOH.
Haxoxnenne 4actu 11e10ro U Lesnoro o ero yactu. Jlecsituunas 3amuck npobeid. [IpeacraBnenue necaTHYHON Apodu B
Bujie OOBIKHOBEHHOH. 300parkeHue HECATUYHBIX ApOOEW TouKaMHu Ha 4YHCIOBOM NpsiMoil. CpaBHEHHUE JECSTUYHBIX
apobeil. Apupmernieckre NeHCTBHS C AECATUIHBIMU JPOOSMH.

OxpyrieHue IecITHYHBIX Ipoleii.

PemeHue TeKCTOBBIX 32124

Pemenne TekCTOBBIX 3a1a4 apudMeTHIECKHM crioco0oM. Pemenne orndeckux 3anad. Pemenne 3amau nmepedbopom
BCEX BO3MOXKHBIX BapHaHTOB. lcmonp3oBaHWe Mpu peIlICHWM 3agad TaOmWIl M cxeM. Pemenue 3amad, comepikammx
3aBUCHMOCTH, CBSI3bIBAIOLINE BEJIMYMHBI: CKOPOCTb, BPEMsl, PAcCTOSHUE; LIEHA, KOJIMYECTBO, CTOMMOCTb. EIMHUIIBI
W3MEpEeHns: Macchl, 00bEMa, LIEHBI; PACCTOSHUS, BPEMEHH, CKOPOCTH. CBsI3b MEXIY €OUHUIIAMH M3MEPEHHs KakKIOoH
BeNMMYMHbI. PeleHne OCHOBHBIX 3a/1a4d Ha IPOOH.

IIpencTaBnenue qaHHBIX B BUE TAOJMII, CTONOYATHIX THATPAMM.

Harnsignas reomeTpus

Harnsoaele mpencraBieHuss o (Qurypax Ha IDIOCKOCTH: TOYKa, IpsMas, OTPE30K, JIyd, YroJ, JIOMaHas,
MHOT'OYTI'OJIbHUK, OKPY>KHOCTb, KpYr. Yroi. IIpssMoii, ocTphlii, Tynoi u pa3BEpHYTHINA yIibl. [[n1Ha OTpe3ka, METPUUECKHE
eIMHMIB! AIUHBL J[TMHA JIOMAHOM, INEepUMeTp MHOTOYTOJbHHKA. VI3MepeHHe W TOCTPOCHHE YIJIOB C IOMOIIBIO
TpaHcriopTupa. Harmsneble mpenctaBieHus o (urypax Ha IIOCKOCTH: MHOTOYTOJBHUK; TNPSIMOYTOJIBHHK, KBaapar;
TPEYTONBHUK, O paBeHCTBe Quryp. M3obpaxkenme ¢uryp, B ToM umncie Ha Kierdaroi Oymare. Iloctpoenme
KoHpUrypanuid w3 9acredl mpsMoii, OKPYKHOCTH Ha HEIIMHOBAHHOW W KieTdaTod Oymare. Mcmomb3oBaHHE CBOWCTB
CTOPOH W YTJIOB TPSIMOYTOJNbHMKA, KBajpaTa. Ilmomanp mpsMOyroinbHHMKAa M MHOTOYTOJBHUKOB, COCTABJICHHBIX W3
MIPSIMOYTOJIBHUKOB, B TOM dHucie GUryp, M300pakEHHBIX Ha KieTdaTtod Oymare. EMWHHWIBI M3MEpEHMsS IUTOMIAIH.
HarnsgHele mpeactaBieHnss 0 MPOCTPAHCTBEHHBIX (HUTypax: NMPSMOYTOMbHBIM Mapajulesenunes, Ky0, MHOTOrpDaHHHUKH.
W3o0pakeHne TPOCTEHIINX MHOTOTpaHHUKOB. Pa3Béprkm kyb6a u mapamnenenunena. Cozganue Mozenen
MHOTOIPAaHHHUKOB (M3 Oymaru, NpOBOJOKH, IUTaCTWIMHA M J1p.). OO0BEM NPsIMOYroJIbHOrO MapayIelenuresna, Kyoda.
Ennanis! m3mepenus oobéma.
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HartypanbHble ynciaa

Apudmernyeckne AEHCTBHS C MHOTO3HAYHBIMH HATypaJbHBIMH YHCIaMH. UWCIIOBBIE BBIPaYKEHUS, IOPSIOK
JIEHCTBHH, UCIIONIb30BaHUE CKOOOK. Vcronp30BaHye MpH BBHIYMCIICHUSIX TIEPEMECTUTEIFHOIO U COUETAaTeNIbHOTO CBOMCTB
CIIO’KEHUSI U YMHOXEHHUS], PaclpeeIUTENbHOr0 CBOICTBa yMHOXEHH. OKpYIIIeHHE HATypalIbHBIX YHCE.

Jenureny u KpaTHbIE YUCia; HANMOOJIBIIMN OOIIMIA NETUTENb U HauMeHbIIee odmiee KpaTHoe. JenmuMocTh CyMMBI 1
MIpOU3BEACHUs. JleNeHne C OCTaTKOM.

JApodn

OObIKHOBEHHAs! ApoOb, OCHOBHOE CBOMCTBO Jpo0Ou, cokpaleHue apodeil. CpaBHEHHE U yIOpAAOYUBaHUE OPOOei.
Pemenne 3aa4 Ha HaXOXIEHHE YaCTU OT LIEJIOrO U IIENOro Mo ero 4actu. JIpoOHoe 4YMClIo KaK pe3ynbTaT JeJIeHHs.
[IpencraBnenue necATUYHOW IpoOW B BUjE OOBIKHOBEHHOH APOOM M BO3MOXKHOCTH IIPEJCTABICHHS OOBIKHOBEHHOW
Jpobu B BUAE NeCATHYHOH. JlecsTHUHBIE IpOOM M METpUYEecKasi CUCTeMa Mep. ApupMeTHUeCKne NEHCTBUSI U YUCIOBBIE
BBIPa)KEHHUS C OOBIKHOBEHHBIMH U JIECITHYHBIMH APOOSIMHU.

OtHowrenue. JleneHne B naHHOM OTHOIIeHMH. MaciTad, npornopius. [IpuMeHeHne nporopuuii Mpu pereHnu
3ajau.

[TonsTHe mporeHTa. BeryucieHne NpoLeHTa OT BEIMYMHBI U BEJIMYUHBI 110 €€ NMPOLEHTY. BrIpaskeHue MpOIeHTOB
JECITHIHBIMU JIpoOsiMH. PerieHre 3a1a4 Ha MpOLeHTHI. BripakeHre OTHOIIEHNS BEJTMYHMH B MPOLIEHTaX.

IHos0:xuTeIbHBIE M OTPULATEIBHBIE YHCJIA

[onoxwurensHble U OTpULIaTeNbHbIE uncna. Llensle yncna. Moayinp 4ucia, reoMeTpruyeckasl HHTEpIIpeTais MOAyIs
yucna. M3o0paxeHue ynuces Ha KOOPJMHATHOW NpsMOit. UHCIOBBIE TPOMEKYTKH.

CpaBHCHI/IC YHUCCII. ApI/I(bMeTI/I‘ICCKI/Ie ﬂCﬁCTBHH C MMOJIOKUTECJIBbHBIMA U OTPULIATCIbBHBIMU YUCIIaMU.

[IpsiMoyronpHasi cucTeMa KOOpJMHAT Ha TUIOCKOCTH. KOOpAWHATBI TOYKM Ha IUIOCKOCTH, adciycca W OpjMHAaTa.
[TocTpoeHue Tovek U GUIyp Ha KOOPAWHATHOM IIOCKOCTH.

BykBeHHbIe BbIpaskeHUSs

[lpumeHenne OyKB Ui 3allUCH MaTeMaTHYECKHMX BBIpaXKeHHH M npemiokeHuid. CpoiicTBa apudmernyeckux
JeUCTBUIM. DyKBEHHBIE BBIPaKEHMSI M YHUCIIOBbIE IIOJCTAHOBKH. DYKBEHHBIE PaBEHCTBA, HAXOXJIECHUE HEU3BECTHOIO
koMmnoHeHTa. ©opMysbl; GopMynasl eprUMETpa M IUIOMAAN NPSMOYrOJIbHUKA, KBagpaTa, o0bEMa mapajulenenuinesa u
KyOa.

Pemienne TeKCTOBBIX 32124

Pemenne TekcTOBBIX 3a/1a4 apudmeTHyecKkuM crocodoM. Pemenue norndeckux 3anau. Pemenue 3agau nepedopom
BCEX BO3MOYKHBIX BAPHAHTOB.

Pemenne 3amay, comepikallliX 3aBUCHMOCTH, CBS3BIBAIOIIMX BEJIMYHMHBL: CKOPOCTb, BPEMs, PACCTOSHME; LEHa,
KOJIMYECTBO, CTOMMOCTh; IPOU3BOJUTENBLHOCTh, BpeMs, 00bEM paboTel. ENUHHUIBI M3MEpEeHUs:: Macchl, CTOMMOCTH;
paccTosiHUSA, BpEMEHH, CKOpOCTH. CBSA3b MEXy €AMHUIIAMHU U3MEPEHNUS KaXKI0H BEITMYMHBL.

Pemrenue 3ana4, CBA3aHHBIX C OTHOLIEHHWEM, IPONOPLMOHAIBHOCTBIO BEIIMYMH, IPOLIEHTAMH; PEIIEHHE OCHOBHBIX
3a/1a4 Ha IPOOH U MPOIICHTBHI.

OueHka 1 NPUKUAKA, OKPYIJIIEHHE Pe3yIbTaTa.

CocraBnieHre OyKBEHHBIX BBIPQKEHUH 110 YCIOBHIO 3aJauH.

[IpencTaBnenne AaHHBIX C MOMOIIBIO Tabmum M auarpamMM. CTomO4areie OuarpaMMbl: YTEHHE U ITOCTPOCHHE.
UreHne KpyroBbeIX AHArpaMM.

Harusinnas reomerpus

Harnsoaele mpencraBieHuss o (Qurypax Ha IDIOCKOCTH: TOYKa, IpsMas, OTPE30K, JIyd, YroJ, JIOMaHas,
MHOTIOYTOJIbHHK, YETBIPEX YT OJIbHUK, TPEYTOJIbHUK, OKPYKHOCTB, KPYT.

B3anMHOe pacnolokeHHe ABYX NPSIMBIX HA IUIOCKOCTH, MAapaJlIeNbHbIE IPSIMBIE, MEPIEHAUKYISAPHBIE MPSIMBIE.
W3mepenue paccTOSHUN: MEKIY ABYMSI TOUKAMH, OT TOUKH JI0 MIPSIMOM; JUIMHA MapIlIpyTa Ha KBaAPAaTHOU CETKE.

W3MmepeHne M MOCTpOEHHE YIIIOB C IOMOIIBIO TPAaHCHOPTUPA. BHIABI TPEYronbHUKOB: OCTPOYTOJBHBIN,
MPSIMOYT OJIbHBIH, TYNOYT OJIbHBIA; paBHOOEIPEHHBIH, PaBHOCTOPOHHUI. YeTbIpEXyroJIbHUK, TIPUMEPBI
YeTHIPEXYTONBHUKOB. [IpsSMOYTrONBHUK, KBaApaT: MCIIOIB30BAHIE CBOWCTB CTOPOH, YIJIOB, AMaroHaiei. M3o0paxenne
TEOMETPUUECKUX (PUT'Yp Ha HEIMHOBAHHOM Oymare ¢ MCHOJIb30BAaHWEM LMPKYIS, JTUHEHKH, YrOJIbHMKA, TPAHCIIOPTHPA.
[ocTpoenns Ha KieTdaToit Oymare.

[lepumerp mHOrOyrompHuKa. [loHATHE TwIOmAAM (GUTYpPHI, €AWHUIBI W3MEpeHus IUiomann. llpubmmkéaHoe
n3MepeHne momaan (Guryp, B TOM YHcie Ha KBaapaTHOH cerke. IIpuOmmkéHHOE M3MEpeHHe IUTMHBI OKPY>KHOCTH,
IUIOIAAH Kpyra.

CumMeTpusi: IeHTpaIbHasi, 0ceBasl M 3epKajibHasi cMMMETpHH. [locTpoeHre CHMMETpUYHBIX (UTYP.



Harnsinaele npencraBieHust O MPOCTPAHCTBEHHBIX (HUrypax: Mapajulesienuie], Ky, mpu3Ma, NupaMuaa, KOHYC,
WITHHAD, Wap u chepa. Mzo0pakeHne npocTpaHcTBEHHBIX Guryp. [Ipumeps! pa3BEPTOK MHOTOrpPaHHUKOB, IIMIMHAPA
koHyca. Co3ganue Mozeneit MpocTpaHCTBEHHBIX Guryp (n3 Oymaru, MpoBOJIOKH, TUTACTHIIMHA U JIp.).

[MonsiTne 00bEMa; enuHUIBI n3MepeHns 00béMa. OOBEM NPSMOYTOIBLHOT0 Mapaiesnenynena, Kyoa.

COJAEPXKXAHUE YYEBHOTI' O KYPCA «AJI'EBPA» (10 ronam o0y4yenus)

7 Kaace

Yuciaa v BbITHCTEHUS

JpoOu 0OBIKHOBEHHBIC U ICCATHYHBIC, IEPEX0]] OT OAHOHN (OPMEBI 3amicH Apodeii k mpyroil. [ToHsaTHE paroHaIEHOTO
Yycia, 3alich, CPaBHEHHE, YIIOPSIOYMBAHUC PAIMOHAIBHBIX YHCEl. ApH(PMeTHYeCKUe ACUCTBUS C PAalMOHATHHBIMU
gyuciaamu. Perrenve 3amad U3 pealbHON MPAKTUKU HA 9aCTH, HA IPOOH.

CreneHb ¢ HATYypaJbHBIM IOKA3aTeNIeM: OMpEICICHHEe, MPeoOpa3OBaHKe BBIPAKCHHUI HA OCHOBE OIPEICIICHUS, 3aIiCh
OonbImx yucell. [IpoleHThI, 3anKch MPOIICHTOB B BUAE APOOH M IPOOH B BHUJE MPOIICHTOB. TpH OCHOBHBIC 3aJauyd Ha
MIPOLIEHTHI, PEellIeHUE 3aJa4 U3 PeasIbHOM MPaKTUKH.

IIpumeHeHne MPU3HAKOB AETUMOCTH, PA3JI0KEHUE HA MHOKUTENN HATYpalbHbIX YHCE.

PeanbHbIC 3aBUCUMOCTH, B TOM YHUCIIC MPsIMasi 1 00paTHAsI MPOIIOPITHOHAIEHOCTH.

Auaredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYECHUE BBIPAKEHUS C IepeMeHHOU. JlomycTuMble 3HaYeHUs nepeMeHHbIX. [Ipencrasnenue
3aBUCHMOCTH MEXJy BETUYMHAMH B BuUie (GopMynbl. Bberuucnenus mo ¢opmymnam. I[IpeoOpazoBaHre OyKBEHHBIX
BBIPQKEHHI, TOXKIAECTBEHHO paBHbIC BBIPAKEHUsI, TIpaBUiia MpeoOpa3oBaHKsi CyMM M MPOW3BEICHHUMH, MPaBUia PACKPBITHS
CKOOOK U TPUBEICHUSI IOJI00HBIX ClIaraeMBbIX.

CBoliCTBa CTENEHH C HATYPAIbHBIM IT0Ka3aTelleM.

OnHouwnensl M MHorowieHsl. CreneHb MHorowieHa. CloKeHWe, BbIYMTAaHUE, YMHOKEHHE MHOTOWIEeHOB. DOpMyIbl
COKpaIIEHHOIO YMHOXCHHUS: KBaJpaT CyMMbl M KBajapar paszHocTd. PopMysna pa3sHOCTH KBajpaToB. PaznoxeHue
MHOT'OYJIEHOB Ha MHOXKHTEIH.

YpaBHeHMS U HEPaBEHCTBA

VYpaBHEHHE, KOPEHb YPaBHEHHUS, IIpaBHiIa PeoOpa30BaHUs YPaBHEHUsI, PABHOCWIBHOCTh YPaBHEHHH.

JIuneitHoe ypaBHEHME ¢ OQHON IEPEMEHHON, YNCIO KOPHEHN JIMHEMHOIO YpaBHEHUS, PEILICHUE JTMHEMHBIX YPABHEHUH.
CocraBieHue ypaBHEHHH 0 YCIOBHUIO 3a1auu. Perrenue TeKCTOBBIX 3a7jay C MOMOIIBIO YPaBHEHHIA.

JluneiiHoe ypaBHEHHE C IByMsi NepeMEHHbIMH KM ero rpaduk. Cucrema ABYX JIMHEWHBIX YpaBHEHUI C JBYyMs
nepeMeHHbIMU. PenieHne cucrteM ypaBHEHHH criocoO00M MoAcTaHOBKH. [IprMeps! peleHns TeKCTOBBIX 3aa4 ¢ IIOMOIIBIO
CHUCTEM ypaBHEHUH.

DyHKIMHU

Koopaunara Touku Ha nipssmoid. YncIoBbIe MPOMEXYTKH. PaccTosHue MeX Ty IBYMS TOYKAMH KOOPIUHATHON MPSIMOH.

[psmoyronpHas cucrema koopamHat, ocu OX m Oy. Abcuucca W OpAMHATa TOYKH Ha KOOPIUHATHOH IUIOCKOCTH.
[pumeps! rpadukos, 3aaaHHbIX Gopmynamu. UrteHue rpadukoB peanbHbix 3aBucuMocTed. [lonstue Qpynkumu. ['padux
¢yakn. CpoiictBa ¢(yHkimid. JluneitHas ¢yHkims, e€ rpaduk. 'padux ¢yaxummy = |x|. 'paduueckoe pemienune
JINHENHBIX YPABHEHUH U CUCTEM JIMHEWHBIX YPABHEHHH.

8 kiace

Yucsia ¥ BBIYUCIEHUS

Ksanmpatusiit kopeHs u3 uncna. [loHsTre 00 upparioHaaTsHOM duciie. JlecsaTnaHble MPUOIMKEHNS NPPAUOHATBHBIX
yucesn. CBoicTBa apuMETHUSCKUX KBAJPATHBIX KOPHEH U UX MPUMEHEHUE K TPE0OPa30BaHUIO YHCIIOBBIX BBIPAKCHUN U
BBIUKCIICHUSAM. [[eficTBUTENbHBIE YHUCTIA.

CreneHs ¢ meNbIM TOKa3aTeneM u e€ cBoiicTBa. CTaHIapTHAS 3aIUCh YUCTIA.

Adre0pauyeckue BbIpPaKeHUs

KBagpaTHblii TpEXUIIEH; Pa3I0KEHNE KBAIPATHOTO TPEXUIEHA HA MHOKUTEIH.

Anrebpandeckast npoOb. OCHOBHOE CBOHCTBO anreOpamdeckoit npodu. CroxeHme, BBIYNTaHHE, YMHOXKEHHE,
Jernenue anredbpandecknx Apobeid. ParpioHanpHbIe BRIpAXKCHUS U MX TIPeoOpa3OBaHUE.

YpaBHeHHS U HEPABEHCTBA

KBangparnoe ypaBHeHue, (opMyna KOpHEH KBaJIpaTHOTO ypaBHeHMs. Teopema Buera. Pemienue ypaBHEHUH,
CBOAIINXCSA K JINHEHHBIM 1 KBaApaTHBIM. [IpocTeiinme 1poOHO-paloHaIbHbIE YPaBHEHHUS.



I'padudeckas wHTEpHIpeTaus YpaBHCHUH C JBYMS IEPEMEHHBIMH M CHCTEM JIMHCHHBIX YpaBHCHHH C JBYMS
repeMeHHBIME. [[prMeph! peleHns CHCTEM HEeTMHEHHBIX YPaBHEHUH C TBYMs IEPEMECHHBIMU.

PenreHue TeKCTOBBIX 33724 alTeOpandeCKUM CITOCOOOM.

UucnoBble HEPaBEHCTBA U UX CBoWcTBa. HepaBeHCTBO ¢ 0/1HOM nepeMeHHON. PaBHOCHIIEHOCTD HepaBeHCTB. JInHeilHbIe
HEpaBEHCTBA ¢ OIHOM nepeMeHHON. CHUCTeMbl TMHEWHBIX HEPABEHCTB C OIHOI MepEeMEHHOM.

DOyHKIMHU

Ioustue Qynkum. O6IaCcTh ONMpEACICHIS U MHOKECTBO 3HaYeHUH QyHKIwH. CriocoOsl 3amanust QyHKIUI.

I'paduk dpynxumu. Urenne cBoiictB GpyHkuuu mo e€ rpaduky. [IpuMepst rpadukoB (GYHKIHUA, OTPaXKAIOIINX peanbHbIe
TIPOLIECCHI.

DYHKIMH, OMHUCHIBAIOIIYE OPIMYIO U 0OPATHYIO MPONOPLHOHAILHEIE 3aBUCUMOCTH, UX rpaduxu. @yHkimu y = X2, y
=Xy = VX, y = |x|. I'padudeckoe pereHre ypaBHEHUI 1 CUCTEM YPaBHEHHUH.

9 kaacc

Yucaa v BBIYHCIEHHAS

PanmonaneHple 4HCIa, HWPpAIMOHATBHBIC YHCIa, KOHCYHBIC M OCCKOHEYHBIC JCCATHYHBIC IpPoOH. MHOXKECTBO
JICHCTBUTEIBHBIX YHCEN; JCHCTBHUTENBHBIC YHCIA KaK OCCKOHCUHBIC HECSITHYHBIC IpoOu. B3amMHO OJHO3HAYHOE
COOTBETCTBUE MEXY MHO)KECTBOM JICMCTBUTENBHBIX YUCEN U KOOPAUHATHOMN MPSIMOiA.

CpaBHEHHUE ISHCTBUTEIBHBIX YHCEN, apr(pMETHUECKHE NCHCTBUS C JCHCTBUTEIBHBIMH YHCITAMH.

Pa3mepbl 00bEKTOB OKPYXKAIOIEr0 MUPa, JTUTEILHOCTh TPOLIECCOB B OKPYXKAIOIIEM MHpE.

[TpubnmxéHHOE 3HaUSHNE BETUUUHBI, TOYHOCTh MpuoImKkenus. Okpyrienue uncen. [Ipukuika u olleHKa pe3yabTaToB
BBIUMCIICHHM.

YpaBHeHHSs] U HepaBeHCTBA

JIuneitHoe ypaBHeHue. PelieHue ypaBHEHUM, CBOMSIIIUXCS K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. PelneHue ypaBHEHHi, CBOISIIMXCA K KBaJpaTHbIM. bukBaapaTHoe ypaBHenue. [Ipumeps
peLIeHYs] YPAaBHEHUM TPEThEN U UETBEPTOM CTETICHEHN PAa3JI0KEHUEM HAa MHOKUTEIU.

Pemenne npoOHO-panMoHANIBHBIX YpaBHEHUI. PellieHne TeKCTOBBIX 3a/1a4 alnreOpanieckuM METOIOM.

VYpaBHeHue ¢ JBYMsI NEpeMEHHbIMH M ero rpaduk. PemieHwe cucreM IBYX JMHEHHBIX YypaBHEHHH C IByMs
NIEpEeMEHHBIMU. PellleHue cucreM [BYX YypaBHEHUM, OJHO W3 KOTOPBIX JIMHEHHOE, a IPYroe — BTOPOMl CTEIEHHU.
I'padmueckas MHTEpHpETALNSA CUCTEMBl YPAaBHEHHUH C IBYMS IIEPEMEHHBIMH.

PelieHne TeKCTOBBIX 331a4 AlreOpandecKiuM CIIocoOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenune nMHEHHBIX HEPABEHCTB C OOHOW IepeMeHHOW. PenieHue cucTeM JIMHEMHBIX HEPABEHCTB C OJHOM
nepeMeHHoi. KBanpatHele HepaBeHcTBa. ['padmueckas MHTepIpeTanusi HEPaBEHCTB M CHCTEM HEPABEHCTB C JIBYMS
NIEPEMEHHBIMH.

DyHKIMHU

Ksampatnunas ¢ymkims, e€ rpaduk u cBoiictBa. [lapabona, KOOPAHHATH BEPINHHBI Mapaboiibl, OCh CHMMETPHU
mapaboJIbl.

I'papuxu pynxuumii: y = kx,y = kx + b,y = kix,y = x3,y = \/X,y = |x| u ux cBo¥icTBA.

YucaoBble NOCI€0BATEIbHOCTH U MPOrPecCHH

[NoHsiTHe YUCITOBOM MOCTENOBATEILHOCTH. 3aJaHUE MTOCIIEAOBATEIBHOCTH PEKYpPEHTHOM (opmyroit u hopmynoii N-ro
YIICHa.

Apudmernyeckas ¥ reomerpuueckas nporpeccud. Popmynsl N-ro wieHa apuQMETHYECKOH M TeoMeTpHYecKOn
TIporpeccuii, CyMMBI TIEPBBIX N YICHOB.

NzobpakeHre 4YIeHOB apu(PMETHIECKONH W TEOMETPHYECKOH MPOrpeccHid TOYKaMH Ha KOOPAMHATHOW IUTOCKOCTH.
JInHeHHBIH 1 SKCIOHEHINATBHEIA pocT. CIIOXKHBIE MTPOICHTEI.

COAEPKAHUE YYEBHOI'O KYPCA «I'EOMETPHS» (1o ronam ody4eHust)

7 KIIACC
Havanbnble nonstust reomerpuu. Touka, mpsiMasi, OTPE30K, Jy4. Yroi. Buasl yrioB. BepTukanbHble 1 CMEXHBIE YIJIBL.
Buccextpuca yria. Jlomanast, MHOroyroisHuK. IlapaniensHOCTb U IEPIEHAUKYISIPHOCTD MPSIMBIX.
Cummerpuansle purypsl. OCHOBHBIE CBOMCTBa 0ceBOi cuMMeTpuH. [IpuMepsl CHMMETpUH B OKPYKaroIeM MHpe.
OCHOBHBIE TTOCTPOEHUS C TIOMOIIBIO UPKYJIS 1 JIMHEHKH. TpeyroasHuK. BricoTa, MequaHa, OMCCeKTprca, MX CBONCTBA.
PaBHOOEIpeHHBII 1 paBHOCTOPOHHMI TpeyronbHUKH. HepaBeHCTBO TpeyronbHUKA.
CBolicTBa M ITPU3HAKK PaBHOOEAPEHHOTO TpeyroibHUKa. [IpiH3HakK paBeHCTBA TPEYTOJIHHUKOB.



CaoiicTBa U NPU3HAKY NapajuIeNbHBIX NpsAMbIX. CyMMa YII0B TpeyroiabHUKa. BHEIIHUE yIibl TPEYroNbHUKA.
IIpsiMoyronbHeIA TpeyroabHUK. CBONCTBO MEUAHBI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, POBEAEHHON K THIIOTEHY3E.
IIpu3HaKy paBeHCTBA MPSIMOYTOJIBHBIX TPEYrONBHUKOB. [IpsAMOYronbHbIM TpEeyroabHUK C yriioM B 30°.
HepaBeHcTBa B reoMeTpru: HEPABEHCTBO TPEYrOIbHIKA, HEPABEHCTBO O JUTMHE JIOMAHOH, TeopeMa o OOJIbIIEM yriie ’
OorbIIel CTOpOHE TpeyronbHUKa. [lepreHuKyIsip 1 HaKJIOHHAS.
I'eomerpuueckoe MecTo Touek. buccekTpuca yria u cepeilMHHBIN NEPIEHAUKYISIP K OTPe3Ky Kak reoMeTpUIecKie MecTa
TOYEK.
OKpy)KHOCTB U KpYT, XOp/ia U IUaMeTp, X CBOMCTBA. B3anMHOe pacnonoxeHue okpykHOCcTH U npsimoii. KacarensHas u
ceKymas K oKpy>kHocTu. OKpyXHOCTb, BIIUCaHHAs B yroil. BriicaHHas ¥ olMcaHHas OKPYXHOCTH TPEYroidbHHKA.

8 KJIACC
UYetspéxyronsHuku. [lapannenorpaMm, ero npu3Haky U cBoHcTBa. YacTHBIE clydau MapaieaorpaMMoB
(IpsIMOYTOJIBHUK, pOMO, KBa/IpaT), MX MPU3HAKH U cBoWcCTBa. Tpamnenus, paBHOOOKasl Tpamnemys, e€ CBOicTBa U IPU3HAKU.
[IpssmoyronbHas Tpaneuus.
Meron yasoenus menuansl. LlenTpanbHas cummerpus. Teopema Daseca U TeopeMa O MPONOPLUOHATBHBIX OTPE3Kax.
CpenHue TMHUY TPEYTrobHUKA U Tpanenuu. LleHTp Macc TpeyronsHuKa.
IMomo6ue TpeyroapHUKOB, K03 duIeHT nogodus. [Ipu3Haku momxo0us TpeyrolbHUKOB. [I[puMeHeHe 0A00us IpU
pelIeHNH MPaKTUYeCKUX 3a/1ad.
CaoiicTBa 1uIomaaeii reomeTpuaeckux Guryp. @opMyisl [uis TUIOMIAM TPEYTOJIbHIKA, NapajjieJorpaMma, pomoa u
Tpanenuy. OTHOIIEHHUE IUIomaael Mogo0HbBIX Guryp.
Brraucnenue mioniaieil TpeyroJIbHUKOB U MHOTOYT'OJTbHUKOB Ha KJIeT4aToi Oymare.
Teopema ITudaropa. [Ipumenenue Teopemsl [Tudaropa npu pereHHr NTPaKTUYECKUX 3a/1a4.
Cunyc, KOCHHYC, TAaHT€HC OCTPOr'0O yriia MPsSMOYToJIbHOI0 TpeyroibHUKa. OCHOBHOE TPUTOHOMETPUIECKOE TOXKIECTBO.
Tpuronomerpuyeckue Gpynkuuu yrios B 30, 45 n 60°.
BrniucaHHbl€ ¥ LIGHTPAJIBHBIE YITIbL, YTOJ MEXAY KacaTeJIbHOM U XOpAOH. YTIIbl MEXIY XOPAAMU U CEKYLLIUMHU.
Brincannsle 1 onMcaHHBIC YETHIPEXYTOMBHUKN. B3anMHOe pacrionoxeHne qByx okpyxHoctell. Kacanue okpyxHocTeit.
OO1ue KacaTeNnbHbIE K IBYM OKPYXHOCTSM.

9 KJIACC
Cunyc, KocuHyc, TaHreHc yriaoB oT 0 70 180°. OcHOBHOE TPUrOHOMETpHUYECKOE TOKAECTBO. DOPMYIBI IPUBEICHHS.
Pemenne tpeyronsHukoB. Teopema KOCHHYCOB M TeOpEMa CHHYCOB. PellleHre NpakTHUECKHX 3aa4 C UCIOJIb30BaHUEM
TEOPEMBbI KOCUHYCOB U TEOPEMBI CUHYCOB.
[Ipeobpa3zoBanue nonodus. [lomodre coOTBETCTBEHHBIX 3JIEMEHTOB.
Teopema 0 pou3BeIEHUN OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEAECHUN OTPE3KOB CEKYILNX, TEOPEMaA O KBaJpaTe
KacaTeJIbHOM.
Bexkrop, anuHa (MOAyib) BEKTOpa, COHANPABICHHBIE BEKTOPHI, TPOTUBOIIOIOKHO HAIIPaBJICHHbIE BEKTOPHI,
KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEPALIH HaJl BEKTOpaMHU. PaznokeHne BeKTopa Mo AByM
HEKOJITMHeapHbIM BekTopaM. KoopanHatel BekTopa. CKalsipHOE MPOU3BEAECHIE BEKTOPOB, IPUMEHEHNUE [T HAXOXKICHHS
JUTUH U YTJIOB.
JlexapTOBbI KOOpIMHATHI HA IUIOCKOCTH. Y pPaBHEHHUS MIPSIMOU U OKPY>KHOCTH B KOOpJMHATaX, IEPECEUCHUE OKPYKHOCTEN
U IpsIMBIX. MeToa KOOpJWHAT U €r0 IPUMEHEHHE.
[IpaBuiibHBIE MHOTOYTONBHUKY. JITHHA OKpYKHOCTH. ['pamycHas U pajuaHHast Mepa yria, BIYUCICHUE AIHH IyT
okpyxHocrel. [lnomane kpyra, ceKTopa, CerMeHra.
JIBrOKeHUs TUIOCKOCTH U BHYTPEHHHE CHMMETPUH (GHUTYp (3JIeMeHTapHbIe peacTaBienus). [lapamiensHelit nepeHoc.
IToBopor.

COAEPXKAHHME YYEBHOI'O KYPCA «BEPOSITHOCTDb 1 CTATUCTHUKA>» (110 rogam o0y4eHust)

7 KJIACC

[IpencraBnenne MaHHBIX B BHAE TaOmwi, muarpamm, rpadukoB. 3amoidHEHWE TAONHIl, YTEHHE W TOCTPOCHHE
muarpaMM  (CTOMOWMKOBBIX (CTONOYATHIX) W KPYroBhIX). UreHme TrpaduKoB peandbHBIX TporeccoB. V3BiedeHwe
nHGOpPMAIUK U3 JUArPaMM U TaOJIHL, UCTIOJIb30BAaHUE Y HHTEPIPETALHS JaHHBIX.

OrmmcaTtenbHas CTaTUCTHKA: CpeAHee apu(pMeTnueckoe, Meiana, pa3Max, HaubobIee 1 HauMEHbIIIee 3HaYCHUS
Habopa YNCIIOBBIX NaHHBIX. [IpuMeps! cirydaiiHO H3MEHYHBOCTH.

CryuaifHbplii SKCTIepuMeHT (OMBIT) M ciydaifHoe coObiTHe. BeposiTHOCTh M 4yacTtoTa. Ponb MajoBEpOSTHBIX |
MIPaKTHYECKN TOCTOBEPHBIX COOBITHII B pupo/e 1 B o0mmecTBe. MoHeTa 1 UrpanbHast KOCTh B TEOPHH BEPOSTHOCTEH.



I'pad, Bepmmna, pebpo. Crenens BepmmHbL Yncno pédep m cymMMmapHasl CTENeHb BepluuH. [IpencraBieHue o
csizHocTH Tpada. Llermmn u muxier. [Tytn B rpadax. O6xox rpada (sitnepoB myts). [Ipencrasnenne 06 OpueHTHPOBAHHOM
rpage. Pemenne 3aa4 ¢ momorpio rpados.

8 KJIACC

[IpencraBnenue qaHHBIX B BUJE TAOJIHII, AUArpaMM, TpadrKkos.

MHOKeCTBO, BJIEMEHT MHOKECTBA, TOIMHOKeCTBO. Onepanun HaJl MHOKECTBaMH: 00bEANHEHNUE, MTepecedeHue,
jononHenue. CBoiicTBa omepanuii HajJ MHOXECTBAMH: IEPEMECTUTEIBHOE, COYETATENIbHOE, PpaClpeleIUTeNbHOE,
BKITfoueHus1. Mcnosnp3oBanne rpaduieckoro mpeacTaBiIeHNs MHOXKECTB JUIS OMHMCAaHMS PEATbHBIX IIPOLECCOB U SBJICHUMH,
IIPU PELICHUU 3a7a4.

Wzmepenne paccenBaHMsl NaHHBIX. JlMCriepcusl W cTaHTApTHOE OTKIOHEHHWE YHWCIOBHIX HaOopoB. [lmarpamma
paccerBaHUs.

OreMeHTapHble COOBITHS ciydaiiHOro omnbita. CoydaiiHble coObiTHs. BepostHocTn coObiTHH. OIBITBL €
PaBHOBO3MOXXHBIMH AJIEMEHTAPHBIMU COOBITHAMU. CitydaiiHbid BEIOOP. CBS3b MEX/y MAJIOBEPOSITHBIMH M MTPAKTHYECKU
JIOCTOBEPHBIMHU COOBITHSMH B IIPUPOJIE, OOIIECTBE U HAYKE.

JepeBo. CoiicTBa AepeBbEB: €AMHCTBEHHOCTh IYTH, CYLIECTBOBAHME BUCSUYEH BEPIIMHBI, CBS3b MEXIY YHCIOM
BepIIuH 1 yuciaoM péodep. [IpaBuno ymHoxenus. Pemenue 3aau ¢ nomonso rpagos.

[IporuBononoxusie coObiTHA. Jnarpamma Oiinepa. OObenuHeHHe M IepecedeHue coObITHH. HecoBmecTHbIE
coObITusi. DopMyrna cIoXKEeHHsS BEpOSITHOCTEH. Y CIIOBHAsI BEpOsATHOCTh. [IpaBuio ymHokeHusi. HezaBucumble cOOBITHS.
IIpencraBnenne skcnepuMeHTa B BHAE JepeBa. PelieHue 3amau Ha HaXOKAECHHE BEPOATHOCTEH C IOMOILIBIO JiepeBa
CIIy4alHOTr 0 SKCIIEPUMEHTA, AUuarpaMm Ditiepa.

9 KJIACC

[IpencraBieHye NaHHBIX B BUJE TaOMHII, [Uarpamm, rpaduKoB, HHTEpHpETalus JaHHbIX. UTeHne U TOCTpOeHUE
TaOJHLI, TUarpaMM, rpaKoB MO PeasbHBIM JJAHHBIM.

[TepectanoBku u ¢axropuan. CoueraHus u uuciio coderanuit. Tpeyrompuuk Ilackans. Pemienne 3amau c
UCIIOJIb30BaHUEM KOMOMHATOPUKH.

['eomerpuyeckasi BeposiTHOCTb. CilydaliHBINA BBIOOp TOYKH M3 (UI'Ypbl Ha IIOCKOCTH, M3 OTpe3Ka W W3 IYrd
OKPY>KHOCTH.

Ucneitanne. Ycnex u Heymada. Cepus wucmelTaHud 10 mepBoro ycmexa. Cepusi ucnbiTanuil beprymiw.
BeposiTHOCTH COOBITHIA B cepHUU MCIBITAHNK bepHyu.

CrnydaifHast BeTMUMHA M paclpeelieHue BeposTHOCTe. MaTemaTnueckoe OXunaHue U aucrepcus. llpumeps
MaTeMaTUYECKOr0 OXKUIAHUS KaK TEOPETHYECKOrO CPEIHEro 3HAYEHUS BEJIMYMHBL. MaremMaTH4ecKoe OXKHUIAHWUE H
JCIIepCusl CITy4aliHOM BEJIMYMHBI «UUCIIO YCIIEXOB B CEPUM MCIIbBITaHUN bepHymy.

[ousiTue o 3akoHe OonbIIMX yKcen. V3MepeHne BEpOSITHOCTEH ¢ MOMOIIBI0 4acToT. Pojib M 3HaueHHe 3aKOHA
OOJIBILINX YUCEN B IPUPOJIC U OOILECTRE.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IIPEJIMETA «MATEMATHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

V3ydeHne MaTeMaTUKH HA YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs HANPABIEHO HA JOCTH)KEHHE OOYJaIOIIUMUCS
JIMYHOCTHBIX, METAIPEMETHBIX 1 MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIBTATOB OCBOCHHS yI€OHOT0 IpeMeTa

JIMYHOCTHBIE PE3YJIbTATbBI

JImgHOCTHBIE PE3yNBTATHl OCBOSHMS IPOrpaMMBbl yaeOHOro npenmera «MaTeMaTHKa» XapaKTepU3yTCs:

ITaTpuoTHYeckoe BocUTAHUE:

MIPOSBICHUEM HHTEpeca K MPOIIIOMY M HACTOSIIEMY POCCHMCKOW MaTEeMaTHKH, IIEHHOCTHBIM OTHOILIEHHEM K
JOCTMKEHUSIM POCCUHCKHX MATEMATUKOB M POCCUMCKOW MaTEMaTUUECKOM LIKOJIbI, K UCIIONb30BAHUIO 3TUX JOCTUXKEHUI
B JIPYTMX HAayKax W MPUKIaJHBIX cepax.

I'pazknaHckoe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINOJHEHHIO OOSM3aHHOCTEH TpaXJaHWHA W pealu3alddl ero mpaB, IPEACTABICHHEM O
MaTEMaTHYeCKUX OCHOBaX (YHKIMOHMPOBAHUS PA3IMIHBIX CTPYKTYP, SBJICHHUH, NMPONIEAYpP I'PakKOAaHCKOTO OOIIEeCTBa
(BBIOOPEI, OIIPOCHI U TIP. );TOTOBHOCTBIO K OOCYKACHUIO STHIECKUX MPOOJIEM, CBA3aHHBIX C MIPAKTHICCKUM IPUMEHEHIEM
JOCTI)KEHUH HayKH, OCO3HAHWEM BaXXKHOCTH MOPAJIbHO-3THUECKHX MPHHIIUIIOB B ACSITEIBHOCTH YIEHOTO.

Tpynosoe BocniuTanue:

YCTAHOBKOW Ha aKTHBHOE YYacTHE B pEIICHNHM TPAKTHYECKUX 3aJad MaTeMaTHYEeCKOH HaIpaBIICHHOCTH,
OCO3HAaHHEM Ba)XKHOCTH MAaTEMaTHYECKOro o0pa3oBaHMs Ha MPOTSDKEHUH BCEH KU3HU JUTS YCHENIIHOW NpodeccHoHaTbHON
JEATENBHOCTH M Ppa3BUTHEM HEOOXOJUMBIX YMEHHWIl; OCO3HaHHBIM BBIOODOM M IIOCTPOCHHEM HWHIMBHIYaJTbHOMN
TpaeKTOpUH 00pa30BAHUS U )KU3HEHHBIX TUIAHOB C YU4ETOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX NOTPeOHOCTEH.



JcTeTHYecKOe BOCIIUTAHUE:

CrnocoOHOCTBIO K AMOIMOHAIEHOMY M 3CTETHYECKOMY BOCIPHATHIO MaTEMAaTHUECKUX OOBEKTOB, 33/1a4, PEIICHUH,
paccyXIeHuil; yMEHHIO BUAETh MaTEMaTHIECKHE 3aKOHOMEPHOCTH B ICKYCCTBE.

IlenHoCTH HAYYHOI0 MO3HAHUSA:

OpHEHTaleld B JAEATENbHOCTH Ha COBPEMEHHYIO CHCTEMY HaydHBIX TMpEJCTaBIeHHH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Ppa3BUTHSl YENIOBEKAa, NMPUPOABI W OOIIECTBa, TOHMMAaHHWEM MaTeMaTH4eCKOH HayKh Kak cepsl
YEJIOBEYECKOH NEeATeIbHOCTH, JTaroB €€ pa3BUTHS W 3HAYMMOCTH ISl Pa3BUTHS LMBWIM3AIMH; OBJAJCHUEM S3BIKOM
MaTeMaTUKd M MaTeMaTHYeCKOW KYJIbTYpOH KakK CpPEJCTBOM MO3HAHWS MHpPA; OBJAJCHHEM IPOCTEUIINMH HAaBBIKAMHU
HCCIIEeI0BATEIbCKON AESTEIHHOCTH.

du3nyeckoe BocnuTanne, POpMUPOBAHHE KYJIHTYPbI 310POBbS H YMOIHOHAJIBHOT0 0JIATOMOTYIHsI:

TOTOBHOCTBIO NPUMEHITH MaTeMaTHYEeCKHE 3HaHHS B MHTEpEcaX CBOErO 370pOBbs, BEAEHHS 3JI0POBOTO 0o0Opasa
KM3HU (30pOBOE IHUTaHHWE, COATAHCHPOBAHHBIA PEXUM 3aHATHH W OTIbIXA, peryisipHas (QHU3HdYeckass aKTUBHOCTH);
c(hOpMHUPOBaHHOCTHIO HAaBbIKa pe(IeKCHH, MPU3HAHUEM CBOETO MpaBa Ha OIUOKY ¥ TaKOro JKe TpaBa JPYyroro 4eioBeKa.

IKO0JIOTMYeCKOe BOCTTUTAHUE:

OpHeHTalell Ha IPUMEHEHNE MaTeMaTHYECKUX 3HAHUI JUIsl PellleHns 3a/1a4 B 00JIaCTH COXPaHHOCTH OKPYKaroIeH
cpenbl, TJIAHUPOBAHUS TMOCTYIKOB M OIIEHKH WX BO3MOXKHBIX ITIOCIEICTBUH JUISi OKPYKAIOIIEH Cpenbl; OCO3HAHHWEM
rJ100aJIBHOT0 XapaKTepa SKOJOTMUECKHX MPO0OJIeM U MyTel UX pelieHus..

AnanTtanusi K M3BMEHSIIOIHUMCS YCIOBHAM COIMAJIBLHON M MPUPOIHOI CPeabl:

I'OTOBHOCTBIO K HCﬁCTBHHM B YCJIOBUAX HeOl'Ipe)IeHéHHOCTI/I, TMOBBIIICHUIO YPOBHA CBOEM KOMIIETEHTHOCTHU qyepes
NPAaKTUICCKYIO ACATCIBHOCTb, B TOM YHCIC YMEHUC YUHUTBHCA Y OpPYIrux HIO}Ieﬁ, an06peTaTb B COBMECTHOM
ACATCIIBHOCTU HOBBIC 3HAHHNA, HABBIKM U KOMIIETCHIIUU W3 OIIbITa JPYI'HX;

HEOOXOIMMOCTHIO B (DOPMHUPOBAHUHM HOBBIX 3HAHHH, B TOM 4ucie (OpMYIHpOBAaTh W/EH, MOHSATHS, THIIOTE3bI 00
061>e1<Tax U ABJICHUAX, B TOM 4YHCIE€ paHEC HCEU3BCCTHBLIX, OCO3HAaBaThb lle(bI/IIlI/ITbI CO6CTBCHHBIX 3HAaHUM |
KOMIIETEHTHOCTEM, IIIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYALIMIO, BOCIPHHUMATH CTPECCOBYIO CHTYALIMIO KaK BBI30B, TPEOYIOIMH
KOHTpPMEp, KOPPEKTUPOBATh IPUHUMAEMbIe PEIICHUs M AeHCcTBHSA, (OPMYIUPOBATh U OLCHUBATH PHCKH M IOCIEACTBHA,
(hOpMHUPOBATH OIBIT.

METANPEJMETHBIE PE3YJIbTATBI

B pe3ynbpTaTe 0cBOSHUS IPOrpaMMBbI 10 MaTeMaTHKE Ha YPOBHE OCHOBHOT'O 00IIero 00pa3oBaHMs Y 00y4aromerocs
Oyayr chopMUpOBaHBI ~METAalpPEIMETHBIE pE3YIbTaThl, XapaKTepH3YIOLIMecs OBJAJCHHEM  YHHBEpPCAJIbHBIMH
NIO3HABATEIbHBIMU  ACHCTBHAMH, YHUBEPCAIbHBIMH KOMMYHHKATHUBHBIMH  JICHCTBUAMH U  YHUBEpCAJIbHBIMU
PETYNATUBHBIMU EHCTBUAMHU.

ITo3HaBaTe/bHBIC YHUBEPCAIbHbIC YUeOHbIe JeiicTBHS
Ba3zoBble 1oruyeckue qeicTBus:

BBISIBIISITh U XapaKTEPU30BaTh CYLIECTBEHHBIE MIPU3HAKN MaTEMAaTHUECKUX OOBEKTOB, MMOHATUH, OTHOLICHUH MEXIy
HNOHATHAMH, (OPMYNTHPOBATH ONpPEIENeHNs IOHATHH, YCTaHABIMBATh CYIIECTBEHHBIH IpPU3HAK KiacCH(UKAIHH,
OCHOBaHHMS 7151 0000IIEHUS U CpaBHEHHS, KPUTEPUU U IPOBOIUMOr0 aHAJIN3a;

BOCIIPHHUMATh, ()OPMYIHPOBATH M NMPEOOPA30BBIBATH CY)KICHUS: YTBEPAUTEIbHBIE U OTpULIATEIbHbIE, CANHUYHBIE,
YJaCTHBIE M OOILME, YCIOBHBIC;

BBIBIISITH MaTeMaTHYeCKHe 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTHBOpPEUHs B (pakTax, JaHHBIX, HAOMIOAEHUSAX H
YTIBEPXKACHMAX, IPeUIarath KPUTEPUH VIS BBIIBICHHS 3aKOHOMEPHOCTEH U IIPOTHBOPEUHIL;

JIeTaTh BBIBOJBI C HCIOIb30BAaHWEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX W WHIYKTUBHBIX YMO3aKIIOUCHHUH,
YMO3aKJIIOUEHHUH 110 AaHAJIOTUH;

pa3bupaTh JOKa3aTeNbCTBA MAaTEMAaTHYECKHX YTBEPXKICHHMH (IpsMBIE M OT MPOTHUBHOrO), MPOBOIUTH
CaMOCTOSATENILHO HECIIOXKHBIE [OKA3aTeIbCTBA MAaTeMaTHYeCKHX (PaKTOB, BBICTpaMBaTh ApPTyMEHTANWIO, MPUBOAWUTH
TIPUMEPBI 1 KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYK/ICHNS;

BEIOMpATH cIIocO0 pemieHus yaeOHON 3amadn (CpaBHMBATH HECKOIBKO BAapHUAHTOB PEIICHUsS, BHIOMPATh HamOoiee
MOAXOASAIINH C YIETOM CaMOCTOSTEIBHO BBIICICHHBIX KPUTEPHUEB).

Ba3oBble ucciiegoBarebcKue AeiCTBUA:

Hcnonp3oBaTh BOMPOCHI KaK HCCIENOBATENbCKAN HMHCTPYMEHT TIO3HAHUS, (DOPMYNIHpOBAaTH BOIPOCHI,
(UKCHpyIOIHe MPOTUBOPEUHE, ITPOOIEMY, CAMOCTOSITENBHO YCTAaHABIMBATH ICKOMOE M TaHHOE, ()OPMUPOBATH THUIIOTEY,
apryMEHTHPOBATh CBOIO ITO3HIINIO, MHEHHE;

TIPOBO/IUTDH IO CAMOCTOSITENIEHO COCTABJICHHOMY IUTaHY HECIIOXKHBIA 3KCIIEPUMEHT, HEOOJBIIOE HCCIEeIOBAHHUE 110
YCTaHOBIICHHIO OCOOEHHOCTEH MaTeMaTHYECKOr0 0OBEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXIY COOOI;



CaMOCTOSITENILHO  (OPMYIHPOBAaTH OOOOMIEHUsI M BBIBOABI 110 pe3yJabTaTaM IPOBENEHHOIO HAOIOACHUS,
HCCIIEJOBAHMS, OIIEHMBATH IOCTOBEPHOCTH TOJYYEHHBIX PE3yJIbTAaTOB, BEIBOIOB U 000OIIEHHI;

MIPOTHO3UPOBATH BO3MOXKHOE PAa3BHUTHE IPOLECCa, a TaKXKe BHIJBUIAaTh MPENIOIIOKEHNS O €r0 Pa3BUTHH B HOBBIX
YCIIOBUSIX.

Pabora ¢ undopmanueii:

BBISIBIISITH HEZOCTATOUHOCTD U M30BITOUHOCTD MH(OpMAINH, JaHHBIX, HEOOXOAUMBIX ISl pelIeHH 3a/1auu;

BBIOMpaTh, aHAIN3UPOBATh, CHCTEMATH3UPOBATh M WHTEPIIPETHPOBATh MH()OPMALMIO Pa3IMYHBIX BHIOB M (opm
TIPE/ICTaBIICHUS;

BbIOMpaTh (opMy mpencraBieHusi HHOOPMALUKE M WUTIOCTPUPOBATH PEIIaeMble 33/1a4d CXEeMaMH, JIHarpaMmMaMu,
WHOU TpapuKOil U UX KOMOWHAIIUAMUY,

OLIEHMBATh HAAEKHOCTh WH(OPMAIUHU I10 KPUTEPHSM, IMPEAIOKEHHBIM YUUTEIeM WIH C(HOPMYITUPOBAHHBIM
CaMOCTOSITEIIHHO.

KoMMmyHHKaTHBHBIE yHHBEpCATbHBIE YUeOHbIE JelicTBHUA:

BocnpuHuMaTh U (OpMYyNIHpOBaTh CYXIEHUS B COOTBETCTBUH C YCIIOBHUSIMH W IIEISIMH OOLICHUS, SICHO, TOYHO,
TPaMOTHO BBIpa)KaTh CBOIO TOYKY 3PEHHMS B YCTHBIX M IHChMEHHBIX TEKCTaX, IaBaTh MOSCHEHUS 10 XOJy peIICHHs
3aJ1aui, KOMMEHTHPOBATh MOJTyYeHHBIH Pe3yabTaT;

B XoJle OOCYKIEHHs 3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXIAeMOH TeMBbI, MpOOIEeMBI, pellaeMod 3alauu,
BBICKa3bIBaTh MJIEH, HALIEJICHHBIE Ha TMIOMCK PELICHHS, COTIOCTABIISATh CBOU CYXKJICHHUS C CY)KJCHUSIMHU JAPYTUX YYaCTHUKOB
JMainora, OOHapyKMBaTh pa3jiMuve M CXOJCTBO MO3MILMUHA, B KOPPEKTHOH (opme (GopMynHpoBaTh pa3HOINIACHS, CBOM
BO3paXKEHUSI;

NPEACTaBJIATL PE3YIbTAaThl PEHICHUA 3a1aui, SKCIICPUMEHTA, UCCICAO0BAHM, IIPOCKTA; CAMOCTOATEIBHO BI)I6I/IpaTI)
(bopMaT BBICTYIUICHHUS C Y4ETOM 3a/1a4 PE3SHTAIMN U OCOOEHHOCTEH ayUTOPHH,;

NOHMMaTh M HUCIIOJb30BaTh TPEUMYIIECTBA KOMAHIHOW W WHIMBUAYAJIBHOH paOOThl NMpPU PELICHHH Y4eOHBIX
MaTeMaTHYeCKUX 3aJ1ay;

NPUHUMATh IIeb COBMECTHOW JEATENbHOCTH, IUIAHMPOBATh OPraHHM3aIlMI0 COBMECTHOHM pPabOTHI, PacIpenensiTh
BUIbI paboT, JOroBapuBaThCs, 0OCYKIATH MPOLECC U Pe3yAbTaT paboThl; 0000IIaTh MHEHHS HECKOJIBKUX JIFOACH;

y4acTBOBATh B IPYIIOBBIX (hopMax paboTsl (00CYyXeHuUs,, 0OMEH MHEHHUSIMHU, MO3TOBBIE IITYPMbI H JP.);
BBINOJIHATH CBOIO 4acTh pabOThl U KOOPAMHUPOBATH CBOM JCHCTBHA C NPYIrMMU Y4JI€HAMH KOMaH/bI, OLIEHUBATh KaueCTBO
CBOETO BKJIaJa B OOIIMHA MPOIYKT IO KPUTEPHAM, CHOPMYIMPOBAHHBIM YIaCTHUKaMH B3aUMOACHCTBHUSL.

PerysisiTUBHBbIE YHHBepcalbHbIe YueOHbIe JeiicTBHSA

Camoopranuzanus:

CaMOCTOATENBHO COCTABIATh IUIAH, aITOPUTM pEIIeHHs 3aJadd (WIK ero 4acTb), BBIOMpaTh CIOCO0 PEeIIeHUs ¢
y46TOM HMEIOIIUXCA PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBAaTb M KOPPEKTHPOBATH BapHUaHTHI
pelenuii ¢ yu€Tom HOBOM MH(DOPMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAIBHbII HHTEIEKT:

BJIAJeTh CI0COOaMH CaMOIIPOBEPKH, CAMOKOHTPOIIS TIPOLiecca U pe3y/bTaTa pelIeH:ns] MaTeMaTHIeCKOH 3aJauH;

MIPEABUACTh TPYAHOCTH, KOTOPbIE MOI'YT BOSHUKHYTH IIPH PEIICHUHU 3aJjaull, BHOCUTh KOPPEKTHBHI B JESTEIBbHOCTD
Ha OCHOBE HOBBIX 00OCTOSATENHCTB, HANICHHBIX OLIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OLIECHMBATh COOTBETCTBHE pE3yibTaTa AEATEIHHOCTH IIOCTABICHHON LEMH U YCIOBUSM, OOBSCHATH NPHYHHBI
JOCTV)KEHHS WM HEIOCTIDKEHNUS LIENIH, HaXOJUTh OIIHOKY, JaBaTh OLEHKY IPHOOPETEHHOMY OIIBITY.

IJIAHUPYEMBIE IIPEJMETHBIE PE3YJIbTATHI OCBOEHHMSI IPUMEPHOM PABOYEW ITPOI'PAMMBI
KYPCA «MATEMATHKA>» (o roxam odyueHus )

OcBoenne yueOHOro Kypca «MaremaTika» B 5—6 KjlaccaX OCHOBHOM IITKOJIBI TOJDKHO 00ECTIEYNBATH TOCTIKEHUE
CIIEYIOIHNX TIPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB:

5 kaace

Yucjia ¥ BbIYUCTEHUS

[loHMaTP W TMPAaBHIBHO YIOTPEOISATh TEPMHHBI, CBS3aHHBIC C HATYPAaTbHBIMH UYHCIAMH, OOBIKHOBEHHBIMH W
JNECATUIHBIMA APOOSIMH.

CpaBHUBATh W YHOPSIOYMBATh HATYpaNbHBIC YWCIIA, CPABHUBATH B MPOCTCHINMX CITydasX OOBIKHOBEHHBIC IPOOM,
JIECSITUIHEIE JIPOOH.

COOTHOCUTD TOYKY Ha KOOPJUHATHOW (YUCIOBOM) TPSMOH C COOTBETCTBYIOUIMM €H YHCIOM W H300pakaTh
HaTypaJbHBIC YHCIa TOYKAaMU Ha KOOPIUHATHON (YUCIIOBOI) MIPSIMOIA.
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BeimonsATs apudmernieckue IeWCTBHS ¢ HaTYypalbHBIMU YUCIAMH, C OOBIKHOBEHHBIMHU JPOOSMH B IPOCTEHIITHX
ClIydasx.

BhInOnHATE NPOBEPKY, NPUKUAKY PE3YyJIbTaTa BEIYUCICHHH.

OKpyriasaTh HaTypajbHbIE YHCIA.

Pemienne TeKCTOBBIX 32724

Pematp TekcToBBIE 33724 apUPMETHYECKHM CIIOCOOOM M C TOMOIIBI0 OPraHM30BAHHOI'O KOHEYHOro Iepedopa
BCEX BO3MOKHBIX BAPUAHTOB.

Pemate 3amaum, conepikalye 3aBUCHMOCTH, CBSI3bIBAIOILME BEJIWYMHBL: CKOPOCTh, BPEMS, PACCTOSHHE; IIEHA,
KOJINYECTBO, CTOUMOCTb.

Hcnonp3oBaTh KpaTKue 3a1mcy, CXeMbI, TaOIHIBI, 0003HAUYEHHS TIPH PELIEHUH 3a7ay.

[Tonp30BaThCs OCHOBHBIMU €IMHMIIAMU U3MEPEHMS: LIEHBI, MACChI; PACCTOSHUS, BPEMEHH, CKOPOCTH; BBIPaXKaTh OJJHU
€IMHUILIBI BEJIMUMHBI Yepe3 JpyrHe.

W3Bnekath, aHANIN3UPOBATh, OLIEHUBATh MH(OPMAIIHIO, MPEACTaBICHHYIO B Ta0JHIle, HA CTOIOYATOH Iuarpamme,
HMHTEpIPETUPOBATh IPEACTABIECHHbIE JaHHbIE, UCIIONb30BaTh JaHHbBIE NIPH PELICHNH 3a1a4.

Harusinnasi reometpust

[Tonp30BaThCs reOMETPUUYECKUMU MOHATUAMU: TOUKA, IpsMasi, OTPE30K, JIyd, Yroil, MHOTOYIOJIbHUK, OKPYXHOCTb,
KpYT.

[TpuBOAMTH TPUMEPHI OOBEKTOB OKPYXKAFOLIETO MUPA, UMEIOIINX (OPMY H3YU4EHHBIX T€OMETPUIECKUX (UTYD.

Hcnonp3oBaTh TEPMUHOJIOTUIO, CBA3AHHYIO C YIJIaMU: BEpHIMHA CTOPOHA; C MHOI'OYTrOJIbHUKaMu: yroji, BEpIInHa,
CTOpOHA, TUAarOHAaJIb; C OKPYKHOCTBIO: PainycC, TUaMEeTp, EHTP.

N300pakaTh H3ydeHHbIE TeOMeTpUIecKre PUIypbl HA HEJTMHOBAHHOM M KIIeTYaTOW Oymare ¢ MOMOIIBIO LIUPKYJIS U
JINHEWKHU.

Haxom/m, JJIMHBI OTPE3KOB HEIMOCPEACTBEHHBIM M3MEPCHUEM C IOMOIIBIO HHHCﬁKH, CTPOUTH OTPE3KH SaﬂaHHOﬁ
JUINHBI; CTPOUTH OKPY)KHOCTb 33aJJaHHOTO pajanyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIJIOB NPSAMOYTOJIbHUKA, KBaApaTa Ul UX MOCTPOEHHS, BBIYUCICHHUS IJIOIAAN U
NepUMeTpa.

Brrancnstes nepuMeTp U Iomaas KBajapaTa, IpsMOyroibHUKa, (GUIYp, COCTaBICHHbIX U3 NPSIMOYT'OJIbHUKOB, B TOM
yucie Guryp, n300paxEHHBIX Ha KJIeT4aTon Oymare.

ITonb30BaTbCsl OCHOBHBIMM METPHUUYECKMMHU €IMHHMIAMM M3MEPEHMs JUIMHBI, IJIOIAAN; BbIpa)kaTh ONHH CIUHUIIBI
BEJIMYMHBI Yepe3 Ipyrue.

PacniosHaBaTh mapajuienenuuesn, KyO, HCIOIb30BaTh TEPMHHOJIOTHMIO: BEpLIMHA, PeOpO TIpaHb, H3MEPEHHUS;
HAaXOIUTh U3MEPEHHs Mapaienenunesna, Kyoa.

Brrancnare o0béM Kyba, Mapaurenenuiena mo 3aJaHHbBIM H3MEPEHHSAM, IMONb30BATHCS CAWHHUIAMH H3MEPEHUS
o0BéMa.

PemaTs Heciio)kHbBIE 3a7ja4l HA H3MEPEHUE T€OMETPUUECKHUX BEJIMYHMH B IPAKTUUECKUX CUTYAIUAX.

6 xiacc

Yucnaa U BLIYUCTICHUS

3HaTh 1 IOHUMATh TEPMUHBI, CBSI3aHHBIE C PA3JIMYHBIMK BUIAMH YHCEN U CIIOCO0AMU MX 3allMCH, TIEPEXOIUTH (€CIu
3TO BO3MOXKHO) OT OJIHO# (DOPMBI 3aITUCH YUCITa K APYTOM.

CpaBHUBATh W yNOPAJOYMBATH LENBIC YHCIA, OOBIKHOBEHHBIE W ACCATUYHBIC IPOOM, CPAaBHUBATH YHCIA OJHOTO U
pa3HBIX 3HAKOB.

BeImonHATh, coueTas yCTHBIE M MHMChMEHHbIE IMPUEMBI, apu(IMETHUECKHE IEHCTBHA C HATypaJlbHBIMHU M IETBIMH
YHCIIaMH, OOBIKHOBEHHBIMH U IECATHIHBIMU IPOOSMH, OJIOKUTEIFHBIMH U OTPUIATEIbHBIMH YHCIIAMH.

BbrucaATe 3HAYCHWS] YHCIOBBIX BBIPRKEHWH, BBIIONHATH MPUKUIKY W OLEHKY pe3ylbTaTa BBIYHCICHHH;
BEITIONTHATH NPE0OPa30BAHNMS YHACIIOBBIX BBIPAKCHUH Ha OCHOBE CBOWCTB apu(h)METHUECKUX ISHCTBUI.

COOTHOCHUTH TOUKY Ha KOOPAMHATHON NMPAMOW C COOTBETCTBYIOIIUM €M YMCIOM M M300paXkaTh YKC/Ia TOUYKAaMH Ha
KOOpJAMHATHOM NPSIMOM, HAXOAUTh MOIYJb YHCA.

COOTHOCHUTB TOYKH B NIPSIMOYTOIBHON CHCTEME KOOPAMHAT C KOOPAWHATAMH 3TOH TOUKH.

OKpyrasaTh HETbIe YHCia U JECITUIHBIE APO0H, HAXOAUTh MPHOIVKEHNS YUCET.

YuciioBble H OyKBEHHbIE BbIPAsKeHUS

[MonnMate M ymoTpeONasSTh TEPMHUHBI, CBS3aHHBIE C 3aIMCHIO CTETIEHHM YHCIA, HAXOAWTh KBajApaT M KyO dYHCIa,
BBIUUCIIATh 3HAYEHHS YMCIOBBIX BBIPDAKEHUM, CONEPKAIIUX CTETICHHU.

[Nonb30BaThCst MpU3HAKaMM AETUMOCTH, PacKiIabIBaTh HATYpaJIbHbIC YUCIA Ha MPOCTHIE MHOKUTEIH.

[Tonb30BaThest MacITaboM, COCTABIISTH MPONOPIMY W OTHOIICHUSL.
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Hcnonp3oBaTh OYKBBI 111 0003HAYEHHS YUCEN TPH 3aIFCH MaTEeMaTHYECKHX BBIPa)KEHUH, COCTABIATH OYKBEHHBIE
BBIpKEHUSI M (OPMYINbI, HAXOJUTh 3HAUCHUS OYKBEHHBIX BBIPAKEHHWH, OCYILECTBIISA HEOOXOAWMBIE ITTOJICTAHOBKUA U
peoOpa3oBaHUsL.

HaxonuTs HEN3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Penienune TeKCTOBBIX 32124

Pemats MHOTOIIArOBBIE TEKCTOBBIE 33Ja4l apU(PMETHUECKUM CIIOCOOOM.

Pemrate 3a1aun, cBA3aHHBIE C OTHOLIEHUEM, IIPOMOPIIMOHATBHOCTBIO BEJTMUMH, IPOLIEHTAMU; PEIIaTh TPU OCHOBHBIE
3a/1a4M Ha JPOOH U MPOIICHTHI.

Pemate 3amaum, conepikalye 3aBUCHMOCTH, CBSI3bIBAIOIIME BEJIWYMHBL: CKOPOCTh, BpPEMs, pacCTOsSHHE, IIEHa,
KOJIMYECTBO, CTOMMOCTB; IIPOU3BOIUTEIBHOCTD, BpeMsi, 00bEMa pabOThI, HCIIONB3Ysl apru(MeTHIecKue AeUCTBUS, OIEHKY,
MIPUKUJKY; NTOJIB30BATHCS €INHUIIAMU U3MEPEHHS COOTBETCTBYIOLIUX BEIHYMH.

CocTaBnsaTh OyKBEHHBIE BEIPRKEHHS 110 YCIOBHIO 33 JauH.

W3Bnekats MH(pOpMAIHIO, NPEICTABICHHYIO B TaOJUIAX, HA JIMHEHHOM, CTONOYATOW WMIIM KPYrOBOH JUarpamMMax,
HMHTEPIPETUPOBATh IPEACTABIECHHbBIE JaHHbBIE; UCIIOIb30BATh JAHHBIC NP PEIICHUH 3ajau.

[pencraBnsTe MHGOPMAIHMIO C TOMOIIBIO TAONHUI, TUHEWHOH U CTOI0YATON Jrarpamm.

Harusinnas reomeTpust
e [IpuBoauTh NpUMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa, UMEIOIHX (OPMY M3YUYEHHBIX T€OMETPHUYECKUX IUIOCKHX U

MIPOCTPAHCTBEHHBIX (PUTYDP, IPUMEPBHI PaBHBIX H CHMMETPUYHBIX (DUTYD.

e 300paxkaTh C MOMOIIBIO HUPKYJIS, JUHEWKH, TPAHCIIOPTUPA HAa HEIWHOBAHHOM W KieT4aTod Oymare W3ydeHHbIE
IUIOCKUE TeOMeTpHYecKre PUIYphl U KOH(HUTrypaluu, CHMMETpUYHbIE (DUTYpPBI.

e [lonb30BaThCsi reOMETPUYECKUMH IOHATHSMHU: PABEHCTBO (UIyp, CHUMMETpHs; HUCIIOJIb30BaTh TEPMHHOJIOTHIO,
CBSA3aHHYIO C CHMMETPHEH: 0Cb CHMMETPHH, IIEHTP CUMMETPHH.

e HaxoauTe BETMYMHBI YITIOB H3MEPEHHEM C TIOMOIIBIO TPAHCIOPTHPA, CTPOUTH YIIBl 3aJaHHOW BETUYMHBL,
II0JIb30BAThCSl IIPU PELICHMM 3a/ad IpaJyCHOW MEpOH YIJIOB; paclo3HaBaTb Ha 4YEPTEKaX OCTPbIM, MPAMOI,
Pa3BEPHYTHIN U TYIOH YIJIBL.

e  BblUMCHATH JIMHY JIOMaHOH, IEPUMETP MHOTOYT'OJIbHHKA, IOJIB30BAaThCA E€IMHULIAMU U3MEPEHUS UIMHBL, BBIPAYKATD
OJIHU €JMHHUIIBI U3MEPEHU [UIMHBI Yepe3 IPYTue.

e  Haxonuts, UCIIONB3Ys YEPTEKHBIE HHCTPYMEHTBI, PACCTOSHMA: MEXKIY IBYMs TOYKAMH, OT TOYKHU A0 NPIMOH, NIUHY
IIYTU Ha KBaJApPaTHOM CETKE.

e Bouucnars miomans GUryp, COCTaBICHHBIX M3 MPIMOYTOJbHUKOB, HCIONB30BaTh pa30MeHUe Ha MIPAMOYTOJIbHHKH,
Ha paBHblE (QUIYpHl, IOCTpaWBaHHWE OO MPAMOYTOJbHHUKA; MOJB30BATHCS OCHOBHBIMHM EOUHHULAMU H3MEPEHHS
IUTOINAN; BBIPAXKaTh OJHU €IWHHIIBI M3MEPEHNUS IUIOLIAIN Yepe3 IPYIHe.

e Pacro3HaBaTh Ha MOZENAX U M300paKEHUAX MUPAMHUIY, KOHYC, LIIMHIP, UCIOIB30BaTh TEPMUHOJIOTHIO: BEPLINHA,
pedpo, TpaHb, OCHOBAHHKE, PAa3BEPTKA.

e N300paxkaTh Ha KJIeT4aTOI Oymare MpsMOYroJIbHBII Mapauieenue].

e  Bouucnate 00bEM NPSAMOYTOIBHOIO MapaluleNenunea, Kyoa, moiab30BaThcsi OCHOBHBIMU €IMHUIAMH H3MEPEeHUS
00BEéMa; BBIpaXKaTh OJHY €IMHUILBI U3MEpEHUs 00bEMa uepes apyrue.

e  Pemare HECTIOXKHBIE 3a1a4H HA HAXO0XKICHHE T€OMETPUYECKUX BEIMYHMH B IPAKTHUECKUX CUTYaLlHsAX.

IJIAHUPYEMBIE IIPEJMETHBIE PE3YJIbTATHI OCBOEHMSI IPUMEPHOM PABOYE ITPOI' PAMMBI
KYPCA «AJITEBPA» (1o ronam o0y4eHust)

OcBoenne yuebHOTO Kypca «Anrebpa» Ha YpOBHE OCHOBHOTO OOIero o0pa3oBaHMs MJOKHO OOECIEYHBATH
JOCTIDKEHHE CIEAYIOIINX IPEAMETHBIX 00pa30BaTENbHbIX PE3yIbTATOB!

7 kJaacce

Yucia 1 BBIYUCTCHUS

*  BrIMONHATE, coyeTast yCTHbIE M MINChbMEHHbIE MPUEMBL, apu(pMeTHIeCKHe IEHCTBUS C PALMOHATBHBIMHI YHCIAMH.

* HaxoguTe 3HA4YEHHS YNCIOBBIX BBIPAKCHUIl; MPUMEHSTh Pa3HOOOpa3HbIE CHOCOOBI M MPHUEMBI BBIYHMCICHHS
3HAYEHUH IPOOHBIX BBIPAXKEHUH, COMIEPKAIINX OOBIKHOBEHHBIE U AECITUIHBIE IPOOH.

» JlepexomuTh OT OJHOHN (OPMBI 3aMUCH YHCEN K APYTroi (peoOpa3oBBIBATh NECATHIHYIO IpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO IECATHIHYIO IPOOB).

»  CpaBHHBATH U YIIOPSI0YMBATH PALIMOHAIBHBIE YHCIIA.

*  OKpyYIJATh YUCTA.
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Brmonasats NPUKUAKY U OLICHKY PE3YyJIbTaTa BI)ILII/ICJ'ICHI/II‘/'I, OLICHKY 3HAYCHHUI YHCIOBBIX BLIpa)KeHPIfI.

Brmonasats ﬂeﬁCTBHﬂ CO CTCIICHAMM C HATypaJbHBIMU MTOKA3aTCIAMU.

HpI/IMeHHTL MPU3HAKU JCIUMOCTH, PA3JIOKCHNUC HA MHOKHUTCIIN HATYPAJIbHBIX YUCECII.

Pemats MPAKTUKO-OPUCHTUPOBAHHBIC 3aJ1a4d, CBA3aHHLBIC C OTHOLICHHEM BCJIHWYWH, MNPONOPUHHUOHAJIbHOCTHIO
BCJIMYWH, MPOLCHTAMH,; UHTCPIIPECTUPOBATL PE3YyJIbTAaTbhbl PCIICHUA 3aaa4 C y‘IéTOM OI‘paHPI‘leHPIfI, CBsA3aHHBIX CO
CBOMCTBaMU pacCMaTpuUBACMBIX 00BEKTOB.

Auaredpanyeckue BhIpaKeHUs

Hcnonp3oBaTth anredpandecKyto TEPMUHOJIOTHIO M CHMBOJIHKY, IIPUMEHATH €€ B MpOLEcce OCBOCHUS y4eOHOro
Marepuaa.

Haxoauth 3HaYeHNs OYKBEHHBIX BBIPa)KEHUH ITPU 33/IaHHBIX 3HAYECHHSX NIEPEMEHHBIX.

BeimmonHAT  mpeoOpa3oBaHUsl LENOr0 BBIPAKEHHS B MHOTOWIEH IPHUBEACHHEM IIONO0HBIX ClaraeMbIX,
PACKpPBITHEM CKOOOK.

BBINOTHATS YMHOXKEHHE OIHOWIEHAa HA MHOTOWIEH U MHOTOWIEHa Ha MHOTOWIEH, TPUMEHSTh (YOPMYIIbI KBajpaTa
CYMMBI U KBaJ[paTa Pa3HOCTHU.

OcCylIecTBIATh Pa3IoKeHNe MHOTOWICHOB Ha MHOXKUTEINHN C OMOIIBIO BBIHECEHUSI 32 CKOOKH OOIIEro MHOKHTEIS,
TPYNITUPOBKH ClIaraeMbIX, IPUMEHEHUS (POPMYJ COKPAIIEHHOTO YMHOKEHUSL.

[IpumensaTh npeoOpa3oBaHUsi MHOTOWICHOB JUIS PEUICHUS Pa3iM4HBIX 33/1a4 M3 MaTeMaTHKH, CMEXKHBIX
NPEAMETOB, U3 peaJbHOM MPAKTUKH.

Hcnosnb30BaTh CBOIMCTBA CTENEHEH ¢ HATYPaJbHBIMHU ITOKA3aTENSIMK J1sl TPe00pa30oBaHMsl BHIPAKESHHUH.

YpaBHeHm[ U HEPABCHCTBA

Pemate nuHENHHbIE YpaBHEHUsI C OJHOW NEPEMEHHOM, IPUMEHSS IIPABWIIA NIEPEX0]a OT UCXOJHOIO YPaBHEHUS K
paBHOCUIBHOMY eMy. IIpoBepsTh, SABISETCS JIM YUCIIO KOPHEM YpaBHEHUSL.

[TpumensTs rpaduueckre METOABI ITPU PEIICHUH JTUHEHHBIX YPABHEHUH M UX CHCTEM.

[TonOupath IpUMEpHI Map YUCE, SBIISIOIIUXCS PELICHHEM JIMHEHHOTO YpaBHEHHUS C ABYMSI IEPEMEHHBIMH.
CTpouTh B KOOPAMHATHOM IUIOCKOCTH TIpaMK JIMHEHHOrO ypaBHEHHMS C JABYMsS IHEPEMCHHBIMH; MOJB3YACH
rpa¢uKoM, IPUBOJUTH IPUMEPHI PELICHNS] YPABHEHUSL.

Pemath cucTeMbl IBYX JTMHEHHBIX YPaBHEHUH C IBYMS MEPEMEHHBIMH, B TOM YHCIIE TPahUUECKH.

CocTaBisiTh M pemaTte JHMHEHHOE YpaBHEHHWE WIM CHCTEMY JIMHEWHBIX YPaBHEHUH IO YCIOBHIO 33JaduH,
UHTEPIIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3aJja4y TOJIy4EHHBIM PE3yNbTaT.

DyHKIMHU

N300paxaTh Ha KOOpAMHATHOW MNpPSMONH TOUYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpJWHATaM, JIy4H, OTPE3KH,
HHTEPBAJIbl, 3aUCHIBATh YHUCIIOBBIE IIPOMEKYTKH Ha anreOpandecKoM sA3bIKe.

OtMme4yaTh B KOOPOWHATHOM IUIOCKOCTHM TOYKH MO 3aJaHHBIM KOOpAMHATaM; CTPOUTHh TpadUKK JIMHEHHBIX
¢yakumii. Ctpouts rpaduk GyHKIMA Y = |x|

OmnuceIBaTh ¢ MOMOIIBIO (D)YHKIUH M3BECTHBIE 3aBUCHMOCTH MEXIy BETMUYMHAMH: CKOPOCTb, BPEMsl, PaCCTOSHHE;
LIEHa, KOJINYECTBO, CTOUMOCTb; IPOU3BOJUTEIBLHOCTD, BPEMsl, 00bEM PabOTBHI.

Haxoauth 3Ha4ueHue (GyHKIMU 110 3HAYECHHIO €€ apryMeHTa.

[onumate rpaduyeckuii croco® NpeacTaBieHHs W aHAIW3a HH(QOPMAalMH; HM3BJIEKaTh M HHTEPIPETHPOBATH
nH(OpPMAIUIO U3 TPaHKOB PEasIbHBIX IIPOLECCOB M 3aBHCHMOCTEH.

8 kiace

Yucaa v BbIYUCIEHUS

Hcnionp30BaTh HavalIbHBIE NPEACTABICHUS O MHOKECTBE JACHCTBUTENBHBIX YMCEN Ul CPAaBHEHHSA, OKPYIJICHUS U
BBIYHCIICHHIT;, H300pakaTh NEHCTBUTENBHBIC YMCIA TOYKAMA Ha KOOPIMHATHON MPSMOH.

[IpumeHATh MOHSTHE apHU(PMETHYECKOTO KBaJIpaTHOTO KOPHS;, HAaXOOWTh KBaJIpaTHbIC KOPHHM, WCIONB3Yd MHpHU
HEOOXOANMOCTH KaJIBKYJISTOpP; BBIMOMHITE TPeoOpa3oBaHWS BBIPAKEHMH, COAEpKAIlMX KBaJIpaTHbIE KOPHH,
HCIOJIb3Ys CBOMCTBA KOPHEM.

Hcnonp3oBaTh 3amicy OOMBIIAX W MAJIBIX YHCET C TOMOIIBIO AECATHYHBIX podei u cTermeHeit urcia 10.

AdreOpauyeckue BbIpaKeHUs

[IprMeHATh MOHSTHE CTENEHH C LENbIM IOKa3aTeJeM, BBITOIHATh NMPEOOpa3OBaHUs BBIPAKEHHH, COAEPIKAIIIX
CTENEHH C LEbIM MTOKa3aTeIeM.

BBIMTOTHATS TOXIIECTBEHHBIE NPEOOpa3oBaHMs PALMOHATBHBIX BBIPR)KEHWH Ha OCHOBE NpaBWJ ICHCTBHI Haj
MHOTOWIEHAMH H areOpandecKuMy ApOOsSIMHU.

PacknaapiBaTh KBagpaTHBIA TPEXWIEH HA MHOXKHTEIIH.
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HpI/IMeHHTL Hp606p3.30BaHI/IH BLIpa)KCHI/Iﬁ JJId peHICHU PA3JIMYHBIX 3a/1a4 U3 MAaTECMATHUKH, CMCKHBIX ITPEIMETOB,
us3 peaﬂBHOﬁ IIPAKTUKH.

YpaBHeHHS H HEPABEHCTBA

Pemath nuHelHbIe, KBaJpaTHbIE YPaBHEHUS M PAIlMOHAIBHBIC YPaBHEHHS, CBOIIHECS K HUM, CHCTEMBI JBYX
ypaBHEHHH C ABYMSI [IEPEMEHHBIMU.

[IpoBOAUTh MPOCTEHIIME HCCIEAOBAHUS YPAaBHEHHH W CHCTEM YpaBHEHHH, B TOM YHCIE C NPUMEHEHHEM
rpaduyYecKUX MpeacTaBieHui (yCTaHABIMBATh, UMEET JI YpaBHEHHE WM CHCTEMa YPAaBHEHHM pEIIeHHs, eCITU
HUMEET, TO CKOJIBKO, U IMPOoYee)

[epexomuth OT CIOBECHOI (OPMYITHPOBKH 3amaull K e€ anreOpandeckoidl MOJAENTH C IIOMOUIBI COCTABJICHHUS
ypaBHEHHSI WM CHCTEMBI YPaBHEHHI, HHTEPIPETUPOBATH B COOTBETCTBHHM C KOHTEKCTOM 3a/laud IMOTYYEHHBIH
pe3ynbTar.

[TpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JUIA CPaBHEHHMS, OIEHKH, pEelIaTh JIMHEHHbIE HEPABEHCTBA C OJHOU
MEPEMEHHOM W UX CHCTEMBI; MaBaTh IPa(UUECKYI0 MUTIOCTPAIMI0 MHOKECTBA PEIICHUN HEPaBEHCTBA, CUCTEMBI
HEPaBEeHCTB.

DyHKIMHU

[loHuMaTh W HCHONB30BaTh (DYHKIIMOHAJBHBIC MOHATHS W S3BIK (TEPMHHBI, CUMBOIHYECKHE OOO3HAUCHHS);
OnpeesaTh 3HaUCHHE (QYHKIIUU 110 3HAUCHHIO apTyMEHTa; OTPEACATh CBOMCTBA (QYHKIMH 10 e€ TpaduKy.
Crtpouts rpaduki dmeMeHTapHeX GyHKimii Buga y = ki, y = x4y = X3y =X,y = |x|; omuceBaTs cBoiicTa
YHCIOBOH (yHKIUH N0 €€ TpaduKy.

9 kacc

Yucjia 1 BbIYUCTIEHUS

CpaBHHUBATh U YIIOPAI0YMBATH PALIMOHAIBHBIE M HPPAIIOHAJIBHBIC YHCIIA.

BeInonHATh apI/I(bMCTI/I‘-ICCKI/IC HCﬁCTBHH C pallMOHAJbHBIMHU YHCIIaMH, COY€Tasl YCTHbIC U NMMCbMCHHBIC l'IpI/IéMI)I,
BBITIOJIHATH BBIYUCIICHUA C UPpPpALITUOHAJIBHBIMU YU CIaMU.

Haxoautb 3Ha4eHUs CTENEHEH ¢ LeNbIMU TOKAa3aTeNsIMU U KOPHEH; BEIUMCIIATH 3HAYCHHS YHCIIOBBIX BBIPAXKEHUI.
OKpyrisaTh JAEHCTBUTENbHBIE YHCIIA, BBIIONHATH NPHUKHUIKY pE3yNbTaTa BBIYUCICHUM, OIIEHKY YHCIOBBIX
BBIPAJKEHUM.

ypaBHeHl{lfl N HEPaBEHCTBA

Pemate nuHelHbIe ¥ KBaJpaTHBIC yPAaBHEHUs, YPaBHEHHS, CBOSILIMECS K HUM, NpOocTeHIe NpoOHO-palliOHaIbHbIE
YpaBHEHHUSL.

PemaTh cucTeMbl IBYX JMHEHHBIX YpaBHEHHUH C JBYMs IEPEMEHHBIMU M CHCTEMBI IByX YPaBHEHHMH, B KOTOPBIX
OIIHO YpaBHEHHE HE SIBIISCTCS IMHEHHBIM.

Pemath TekCTOBBIE 3a7a4M aNreOpandeckuM CIOCOOOM € IIOMOIIBIO COCTABICHUS YPaBHEHHS WM CHCTEMBI ABYX
ypaBHEHMH C ABYMs IEpEMEHHBIMU.

IIpoBoauTs mpoCTEWINIME HUCCIECNOBAHMS YPAaBHEHUM U CUCTEM YPAaBHEHWI, B TOM YHCIE C MPUMEHEHUEM
rpaduueckux NpeACTaBIeHUH (ycTaHAaBIMBATh, UMEET JIM ypaBHEHHE WM CHCTeMa ypaBHEHHH pEIleHHs, eClH
HMeeT, TO CKOJIBKO, U TIp.).

Pemats nmHElHBIE HEpPaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA; M300pakaTh pEIICHHE HEPABEHCTB HA UYHCIOBON
MIPSMO¥H, 3aIUCHIBATH PELIEHHE C TOMOIIBIO CHMBOJIOB.

Pemath cucreMbl JMHEHHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKIIOYAIONINE KBAaJPAaTHOE HEPABEHCTBO;
n300pakaTh PELIEHHE CHCTEMBI HEPABEHCTB HA YHCIIOBON MPSIMOM, 3aIMCHIBATh PEIICHNE C TIOMOIIBIO CHMBOJIOB.
Hcnionp30BaTh HEPAaBEHCTBA NP PELICHUN PA3IMYHBIX 3a]ad.

DyHKINHU

PacriozHaBaTh (yHKIMHM W3y4eHHBIX BUIOB. [loKa3pIBaTh CXEMAaTHYECKH DACIIONOKCHHE Ha KOOPAMHATHOM
miockocTr rpadukos pyHkimit Buma: Yy = kx, y =kx + b,y = kix, y=a +bx +c,y=x3y =X, y = | B
3aBHUCHMOCTH OT 3HaYCHUH KOA((HUIINEHTOB; OMMMCHIBATH CBOUCTBA (DYHKITHIA.

Ctponth 1 U300pakaTb CXeMaTHYeCKU IrpaMKy KBaJpaTHIHBIX (PYHKIMH, OMUCHIBATH CBOMCTBA KBaJPaTUYHBIX
¢GhyHKIWH M0 BX TpaduKaM.

PacriozHaBaTh KBaZpaTH4yHyl (GYHKIHIO 10 (opMylne, NPUBOAUTH NPUMEPHl KBAJAPATHYHBIX (QYHKIWH U3
peaNbHOI )XU3HHU, GU3HKH, TEOMETPHUH.

YucaoBble M0OC€0BATEIHHOCTH U nmporpeccun

PacrioznaBath apI/I(i)MGTI/I‘IeCKyIO 1 TCOMECTPUICCKYIO IMTPOIrpeCCrUM Ipu pa3HbIX criocobax 3aJaHus.
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* BoIMOMHATE BBIYUCIEHUS C HCHONb30BaHWEM (opMyln N-To wWieHa apu(METHUYECKOH U TeOMETpHYECKOM
MIPOTrPECCUl, CYMMBI IIEPBBIX N UIECHOB.
*  1300paxkaTh YIEHBI II0CIEAOBATEIFHOCTH TOUKAMH Ha KOOPIMHATHON TUIOCKOCTH.
Pemats 3a7a4n, CBI3aHHbIE C YHCIOBBIMH TIOCIIEIOBATEIBHOCTSIMHI, B TOM YHCIIE 33141 U3 PEalbHOM )KU3HH (C
WCIIOIb30BaHUEM KAJIbKYJSATOpPA, HU(PPOBBIX TEXHOIOTHIA)

IJIAHUPYEMBIE NPEIMETHBGIE PE3YJIbTATBI OCBOEHHMSI TIPUMEPHOM PABOYE ITPOI'PAMMBbI
KYPCA «I'EOMETPUS» (o ronam odyuenns)

OcBoenne ywyeOHOro kypca «['eomerpus» Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MODKHO OOECIeYHBaTh

JOCTH)KEHHE CIIEYIONINX MPEIMETHBIX 00pa30BaTeNIbHBIX PE3yIbTaToB:

7 ki1ace

e Pacro3HaBaTh M3y4eHHbIE TI'e€OMETPUYECKHE (HUIYPBI, ONpPEACNATh WX B3aHMMHOE PAaCIOJIOKEHHE, H300pakaTh
reoMeTpuueckue (PUrypbl, BBIIOJIHSITH YEPTEXKHU 10 YCIOBHIO 3a1auu. VI3MepsTh JIMHEWHbIE U YIIIOBbIE BEIHYHHbI.
Pemrate 3a7aun Ha BRIYMCIICHUE UIMH OTPE3KOB M BEJTMUUH YTJIOB.

e Jlenats rpyOyl0 OLIEHKY JIMHEWHBIX W YIJIOBBIX BEIMYMH MPEAMETOB B PEALHOW JKM3HH, pa3MepOB INPHUPOIHBIX
00bekTOB. Pa3nuuark pazmepsl 3THX 00BEKTOB MO MOPSIKY BETUYHHBI.

e  CTpouTh uepTeXU K TEOMETPUIECKUM 3a]1a4aM.

° ITonb30BaThes NpU3HaKaMu pPaBEHCTBA TPEYrOJIbHUKOB, HCIOJIb30BaTh NPU3HAKH H CBOMCTBA paBHO6e}1peHHI)IX
TPEYTrOJIbHUKOB NPH PELICHNH 3a7a4.

e [IpoBOIUTH JIOTHYECKUE PACCYKICHHUS C UCIIOIH30BAHNEM T€OMETPHUUECKUX TEOPEM.

e Ilonp30BaTbCsl NMPU3HAKAMM PABEHCTBA IPSIMOYTOJIBHBIX TPEYrOJbHUKOB, CBOMCTBOM MEIUAaHbI, NPOBEAEHHOW K
TANOTCHY3€ MPAMOYTOJIBHOI'O TPEYTI'OJIbHUKA, B PEIICHUU T€OMETPHUICCKUX 3a/1a4.

e OmnpenensaTh NapajuleIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpble 00pa3yeT ¢ HUMH cekymas. Onpenensith
NapaJIJIENIBHOCTD IIPSIMBIX C IIOMOLBIO PABEHCTBA PACCTOSIHUI OT TOYEK OJIHOM MPSAMOM 10 TOYEK IPYrou NpsiMOM.

e Pemarp 3a7aun Ha KieTyaroi Oymare.

e JIpoBOOUTH BHIYMCICHUS M HAXOAUTH YUCIOBbIE M OYKBEHHbBIE 3HAYEHHS YIJIOB B T'COMETPHYECKHMX 3a7adax C
UCIIONB30BAaHUEM CYMMBI YITIOB TPEYrOJbHUKOB M MHOTOYTONBHHMKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IPH
NIEPECEUEHNH [BYX MapaUIENbHBIX IPSAMBIX CEKylIel. PelaTs npakTuyeckre 3ajaun Ha HAXOXKIEHHE YIJIOB.

e Brnagerb NOHATHEM TI'€OMETPHYECKOTO MECTa TOYEK. YMEThb ONpEeAeNATh OHCCEKTpUCY YINa M CepeIvHHBIH
MIEPIIEHAUKYJIIAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK.

e  DopMynHpOBaTh OINPENEICHUSI OKPYKHOCTM M Kpyra, XOpIAsl W IHaMeTpa OKPYKHOCTH, IIOJNB30BaThC HX
CBOMCTBaMHU. YMETh IPUMEHATH 3TH CBOMCTBA IIPH PELICHUU 3a]1a4.

e DBrnagerp NOHATHEM ONMCAHHON OKOJO TPEYrOJIBHHKA OKPY)KHOCTH, YMEThb HaxoauTh €€ wLeHTp. [lonb3oBaThCs
(akTaMH O TOM, YTO OMCCEKTPHCHI YIJIOB TPEYTrOJNbHHUKA IEPECEKAOTCs B OAHOM TOYKE, U O TOM, YTO CEPeIMHHbIE
NIEPIIEHAUKYIIAPBI K CTOPOHAM TPEYTOJIBHUKA MEPECEKAOTCS B OMHOM TOUKE.

e Braaere NoHATHEM KacaTEIbHOM K OKPYKHOCTH, IIOJIb30BATHCS TEOPEMOM O NMEPHEHAUKYIISIPHOCTH KacaTEbHOM U
paanyca, IpOBENEHHOTO K TOYKE KaCaHUsI.

e  [lomp30BaThCs NPOCTEHIINMU TEOMETPUUECKUMHI HEPABEHCTBAMHY, TOHUMATh UX MPAKTUYECKUHA CMBICIL.

e [IpoBOANUTH OCHOBHBIE T€OMETPUYECKHE IIOCTPOCHHUS C MOMOIIBIO HUPKYIIS U IMHEHKH.

8 kiace

e  Pacro3HaBaTh OCHOBHBIE BUJBI YETHIPEX YT OJIBHUKOB, UX JJIEMEHTBL, ONB30BAThCS UX CBOMCTBAMU IIPHU PELLICHUN
TeOMETPUUYECKUX 3a]a4.

e [IpumeHATH CBOMCTBA TOUYKH IEPECEUCHNUSI MEIHAH TPEYTOIbHUKA (LIEHTPA MacC) B PEIICHNH 3aad.

e  Bragers NOHATHEM CpelHEH JIMHUY TPEYrOJAbHUKA U TPANEUH, IPUMEHSITh UX CBOMCTBA MPH PEIICHUN
reoMeTpuueckux 3anad. [lonp3oBatbest Teopemoit daneca 1 TEOPEMOl O MPONOPLIUOHATIBHBIX OTPE3KaX, IPUMEHATh
HX JUIS PELICHUS MPAKTHYECKUX 3aa4.

e  [IpumeHsATH NPU3HAKK TONOOHS TPEYTOMILHUKOB B PEIICHNH T€OMETPUUIECKUX 3a7ad.

o [lomb3oBatecst Teopemoit [Tudaropa st pereHns TeoMeTpHIEcKUX U MpakTHIecKnx 3anad. CTponuTs
MaTeMaTUYECKYIO MOJENb B MPAKTUYECKUX 33/1a49aX, CAMOCTOSTENBHO AENATh YePTEXK U HAXOJUTh COOTBETCTBYIOIIUE
JUINHBIL.

e Bragers NOHATHAMHU CHHYCa, KOCHHYCA M TAHT€HCA OCTPOro yria NpsiMOYyrolbHOro TpeyroiabHuka. [lomp3oBaTbes
STUMH NOHATHUAMH AJISL PEIICHHs IPAKTUYECKHX 3a/a4.

e  Bpramcnars (pa3nuuHbBIMHU CIIOCO0aMH) TUIOIMIA b TPEYTOJIbHHUKA M TUTOIIA 1 MHOTOYTOJIBHBIX (pUryp (MONB3YACh, Te
HE00X0ANMO, KaJIbKYIATOPOM). [IpUMEHSATH MOTydeHHBIE YMEHHUS B PAKTHIECKUX 3a7a9ax.
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Biiagers MOHATHSAMHU BIMCAHHOTO U IIEHTPAILHOTO yIila, UCTIOIh30BaTh TEOPEMbI O BIIUCAHHBIX YIIIaX, YIiax MEXIy
XOpAaMu (CEKYIUMM) U YIIIe MEX/y KacaTeIbHON U XOPIOH MPH PEIICHUH TeOMETPHIECKUX 3a/ad.

Biiagers MOHATHEM OMHUCAHHOIO YETHIPEX YTOMBHHUKA, IPUMEHSITH CBOWCTBA OMUCAHHOTO YETHIPEXYTOIbHUKA MPH
peIIeHUH 3a1a4.

[TpUMeHATH NOTyYSHHBIE 3HAHUSI HA MMPAKTUKE — CTPOUTh MaTeMaTHUECKHUE MOJISITH JTS 3a/1a4 PEasIbHOM KU3HU U
MIPOBOJUTH COOTBETCTBYIOIINE BHIUUCICHUS C IPUMEHEHHEM TIOT00HS U TPUTOHOMETPHUH (TIOJIB3YSCh, IJIE
HE00XO0IUMO, KATBKYJIITOPOM).

9 kmacc

3HaTh TPUTOHOMETpUUYECKHE (YHKIMU OCTPBHIX VYIVIOB, HAXOAWTh C WX IIOMOIIBIO pa3IMYHbIE D3JIEMEHTHI
MPSIMOYTOJIFHOT'O  TPEYTOJIbHUKA («peIIeHne TPSAMOYTrONBHBIX TPEYroJbHUKOB»). Haxomute (c  THOMOIIBIO
KaJbKYJISTOPA) [UIMHBI U YTIIBI JJ1s1 HETAOJINYHBIX 3HAUCHUH.

[Tonb3oBatbcst GopMynamMu NpHBEAEHHS W OCHOBHBIM TPUTOHOMETPHUUYECKMM TOXKAECCTBOM JUIS HAaXOXKIEHUS
COOTHOUIEHUH MEXTy TPUTOHOMETPHYECKUMH BETMUUHAMHU.

Hcnonb3oBaTh TEOPEMBI CHHYCOB W KOCHHYCOB JJISl HAXOXK/ICHHSI Pa3IMYHBIX JJIEMEHTOB TPEYroJNbHHUKA («pelieHre
TPEYroJILHUKOBY), IPUMEHSATH UX MPU PELICHHN TeOMETPUIECKUX 3a/1ay.

Bragers moHsTHSAMH TIpeoOpa3oBaHUs MONOOHS, COOTBETCTBEHHBIX JJIEMEHTOB MOJNOOHBIX ¢uryp. [Toiap3oBaThes
CBOMCTBaMH IOJ00MsI MPOM3BOJIBHBIX (PHUTYp, YMETh BBIUUCIATH JUIMHBI M HaXOMUTh YIJIBI Y TMOJOOHBIX (HTYD.
[IpumensTh CcBOMCTBa MOMOOHMS B TPAKTUYECKUX 3a/avyax. YMETh NPUBOAUTH NPUMEPHI IMOJOOHBIX (uryp B
OKpYXarolleM MHpE.

[Tonb30BaThCs TEOpEMaMU O IMPOM3BEJCHUU OTPE3KOB XOpA, O NPOU3BENEHHH OTPE3KOB CEKYIIMX, O KBajpare
KacaTelbHOM.

[Tonb30BaThCS BEKTOPaMH, TOHUMATh WX T€OMETPHYECKUH M (U3MYECKUI CMBICH, MPUMEHSITh UX B PEIICHUH
reOMCTPpUICCKUX U (bI/ISI/I'—ICCKI/IX 3aaad. l_[pI/IMeHHTI) CKaJISIpPHOC MPOU3BECACHUEC BEKTOPOB JIsI HAXOXIACHHUA JIUH U
YTIIOB.

[Tonb30BaThCS METOIOM KOOPIUHAT HA IUIOCKOCTH, NPUMEHSTH €r0 B PEHICHHH I'€OMETPUYECKHX M MPAKTUUECKHX
3ajau.

Bragers MOHATHAME NPAaBUIBHOIO MHOTOYTOJIBHUKA, JUIMHBI OKPYXXHOCTH, AJIHMHBI JIyTH OKPYXKHOCTH U paJdiaHHON
MepBbl YIN1a, YMETh BBIYMCIATH IUIOLIAAb Kpyra M ero dactei. IIpuMeHATh MonyueHHble YMEHHs B HMPAKTHIECKUX
3ajavax.

Haxomuts ocu (Miy IEHTpPhI) CUMMETPUH (GUTYD, IPUMEHATH ABMKEHHUS INIOCKOCTH B IIPOCTEHINNX CITydasix.
IIpumeHATh MONyYeHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MAaTEMaTHUECKUE MOJEIH Ul 3aJad peaabHON JKU3HU U
NPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS C TPUMEHEHHEM IIOf00MA W TPHUTOHOMETpUYECKHX (QyHKIMI
(MOMNB3YSACh, TIIe HEOOXOIUMO, KATIbKYISTOPOM).

IIJIAHUPYEMBIE ITPEJMETHBIE PE3YJIbTATBI OCBOEHUSI IPUMEPHOM PABOYEM ITPOT'PAMMBbI

KYPCA «BEPOSATHOCTDb U CTATUCTHUKA» (10 ronam ody4yenus)

7 kJaace

YutaTh MHPOPMALHUIO, NMPEACTABICHHYI0 B TaONHMLAX, HA AMarpaMMmax, IpeICTaBIATh JAHHBIE B BHIC TAOMHI,
CTPOUTH IUATPaMMEI (CTOIOMKOBEIE (CTOIOYATHIC) U KPYTOBBIC) 10 MaCCHBAM 3HAYCHHUI.

OmuceIBaTh U MHTEPIPETUPOBATH PeajibHBIE YHCIIOBBIE JaHHBIC, NPEICTaBJICHHbIE B Ta0NHIax, Ha IUarpaMmmax,
rpadukax.

Vcnone3oBaTh A1 ONMCAaHUSA JAHHBIX CTATHCTUYECKHE XapaKTePUCTHKH: CpeiHee apudMeTHdeckoe, MequaHa,
HanOoJIblIee U HAaNMEHBIIee 3HAUCHUS], Pa3Max.

Vmerp mpexncraBiieHME O CIOydaiHOH WM3MEHYMBOCTH Ha TIpEMepax IeH, (U3MYEeCKHX BEIUYMH,
AQHTPOIIOMETPHUYECKHUX JaHHBIX; UMETh IPEICTAaBICHHE O CTATHCTUYECKOW YCTOWYMBOCTH.

8 ki1ace

W3Brexkate W mpeoOpa3oBBIBaTE WH(POPMAIUIO, TPEICTABICHHYIO B BHIC TaOIWI[, auWarpamM, rpadukos;
NPENCTaBIIAT JaHHBIC B BHIE TAaONUII, THarpaMm, rpa(uKoB.

OmuceIBaTh JaHHBIE C IIOMOIIBIO CTATUCTHYECKUX TOKa3aTelell: CpeAHIX 3HAUCHUH U Mep paccemBaHus (pa3max,
JCTIEPCHS M CTAHAAPTHOE OTKIOHEHHE).

HaxoauTh 4acTOTHl YHMCIOBBIX 3HAUYCHWH M YacTOTHl COOBITHH, B TOM 4YHCIE IO pe3yiabTaTaM H3MEpeHUH W
HaOJIIOIEHHH.
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Haxo;:u/m, BEPOATHOCTU CHy‘IaﬁHLIX COOBITHI B OmnbITax, 3Hast BEPOATHOCTHU DJICMCHTAPHBIX CO6LITI/II>'I, B TOM 4YHUCIIC
B OIIbITaX C PaBHOBO3MOXHBIMH 3JICMCHTAPHBIMU COOBITHUSIMH.

Hcnons3oBath I‘pa(l)I/I"IeCKI/Ie MOJeCIn: OCPEBO cnyqal‘/'moro OKCIICPUMCHTA, AUarpaMMbl 3]7[.1'[6})21, quciioBas mnpsamasi.
OHGpHpOBaTB NOHATHUAMHA: MHOXKCCTBO, ITIOJMHOKECTBO, BBIINIOJIHATL OIICPpAllMU HAJl MHOXKXCCTBAMMU: O6’I>€,HI/IH€HI/I€,
nepeceYCHUC, NEPECYUCTIATL DJICMCHTBI MHOXKECTB, IIPUMCHATH CBOMCTBAa MHOXXECTB.

Hcnons3oBaTh rpa(blxlqecxoe MMpeACTaBJICHUEC MHOXCECTB U CBs3ei MCXKIAY HUMHU [UJIA ONHCAHHA HNPOUCCCOB U
HBHeHHﬁ, B TOM 4MCJIC IIPpH PCIICHUN 3aJia4 U3 APYIrux y‘-Ie6HI)IX MpeaAMETOB U KYpPCOB.

9 kmace

W3Biiekath U TpeoOpa3oBhIBATE WH(POPMAIUIO, MPEICTABICHHYIO B Pa3jHMYHBIX HWCTOYHUKAX B BHUJC TaOJHII,
JarpaMM, rpauKoB, MPECTABIIATh TaHHBIC B BUE TaOJIMII, TUarpaMm, rpaduKoB.

Penrats 3amaun opraHU30BaHHBIM ITEPEOOPOM BapPHAHTOB, & TAKXKE C MCIOIh30BAHUEM KOMOHMHATOPHBIX MPABHI U
METOJI0B.

Hcnonb3oBath onucateabHble XapaKTEPUCTUKU ISl MACCUBOB YHCIIOBBIX JAHHBIX, B TOM YHCJIE CPEIHHUE 3HAUCHHUS
Y MEphI pacCceuBaHUs.

HaxomuTh 4acTOTHI 3HAUCHWH M YacTOTHI COOBITHS, B TOM YHCIIC TONB3YACh Pe3yibTaTaMHU IPOBEAEHHBIX
U3MEPEHUI U HaOTFOICHHH.

HaxonuTh BEpOSTHOCTH CIyYaiHBIX COOBITHI B M3yYCHHBIX OIBITAX, B TOM YHCIIC B OMBITaX C PABHOBO3MOXXHBIMHU
AJIEMEHTAPHBIMU COOBITHSAMHU, B CEPHSX UCIBITAHUH /10 TIEPBOTO yCIiexa, B CEPHSX MCTIbITaHNi bepHyn.

Vmets npeacTaBiIeHUE O CIy4aiHOM BEIMYHHE U O paclpeieIeHUH BepOSITHOCTEH.

Hmerh TmpeACTaBIeHUWE O 3aKOHE OONBIIMX YHCET KaK O TPOSBICHHM 3aKOHOMEPHOCTH B CIy4allHOW
W3MEHYHMBOCTH U O POJIM 3aKOHA OOJIBIINX YHCEN B IIPUPOJIE U OOLIECTBE.

TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOI'O ITIPEJJIMETA «<MATEMATHKA»

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «<MATEMATHKA»

5 KUIACC
Ne HaunMeHoBaHMe pa3esioB U TeM KoauyectBo DJieKTpOHHBbIE (LU POBHIE)
NpOrpaMMbl 4acoB o0pa3oBaTeibHbIE Pecypchl
n/n
1 [Hartypanbusie umcna. JleficTBus C 43 https://resh.edu.ru/
HATYPaTbHBIMH YHCIAMH https://www.yaklass.ru/
2 | Harmsimaast reometpust. JIMHHE HA TUTOCKOCTH 12 https://resh.edu.ru/
https://www.yaklass.ru/
3 | OObIKHOBEHHBIE IpOOH 48 https://resh.edu.ru/
https://www.yaklass.ru/
4 | HarmsiHast reomeTpust .MHOTOYTOJIbHUKH 10 https://resh.edu.ru/
https://www.yaklass.ru/
5 | decsituunbie apodu 38 https://resh.edu.ru/
https://www.yaklass.ru/
6 | Harnsanast reomerpust. Tena u ¢purypsi B 9 https://resh.edu.ru/
ITPOCTPAHCTBE https://www.yaklass.ru/
7 | IloBTOopenue u obobmeHNE 10
OBIIEE KOJIMYECTBO YACOB I10 170
IMTPOI'PAMME
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «MATEMATHUKA>»

6 KIIACC
Ne HanMeHoBaHMe pa3feioB U TeM KonuvecTBo | JnexTpoHHBIe (U] pPOBHIE)
n/m | TMpOrpamMmsl 4acoB o0pa3oBaTeibHbIE PeCypChl
1 | HatypanbHble yncna 30 https://resh.edu.ru/
https://www.yaklass.ru/
2 | Harmsimaas reomerpus. [IpsmMble Ha MIOCKOCTH 7 https://resh.edu.ru/
https://www.yaklass.ru/
3 | Jdpobu 32 https://resh.edu.ru/
https://www.yaklass.ru/
4 | HarnsagHas reomerpus. CUMMETpHs 6 https://resh.edu.ru/
https://www.yaklass.ru/
5 | Beipaxenus ¢ 6ykBamu 6 https://resh.edu.ru/
https://www.yaklass.ru/
6 | Harmsiqaas reomerpusi. QUTyphl Ha MIIOCKOCTH 14 https://resh.edu.ru/
https://www.yaklass.ru/
7 | HonoxwuTenbHbIC U OTPUIIATENbHBIC YHCITA 40 https://resh.edu.ru/
https://www.yaklass.ru/
8 | IpencraBneHue TaHHBIX 6 https://resh.edu.ru/
https://www.yaklass.ru/
9 | Harmsignast reomerpust. @urypst B 9 https://resh.edu.ru/
npoctpancTBe PUTYpHI B TPOCTPAHCTBE https://www.yaklass.ru/
10 | [NoBTOpeHue, 0O0OIIEHNE, CHCTEMATH3AIINS 20
OBIIEE KOJIMYECTBO YACOB I10 170
IMTPOI'PAMME
TEMATHUYECKOE INIJTAHUPOBAHUE YUYEBHOI'O KYPCA «AJITEBPA»
7 KIIACC
Ne HauMeHoBaHHe pa3fesioB U TeM KoauyecTBO DyeKTpoHHBbIE (U] POBBIE)
n/n MpPOrpaMMblI yacoB o0pa3oBaTe/ibHbIE Pecypchl
1 | Yucna u BeraucieHus. ParpionansHeIe yuca 25 https://resh.edu.ru/
https://www.yaklass.ru/
2 | AnreOpanvecKue BBIPaXKECHUsI 27 https://resh.edu.ru/
https://www.yaklass.ru/
3 | YpaBHeHus u HEpaBeHCTBA 20 https://resh.edu.ru/
https://www.yaklass.ru/
4 | Koopnunate! u rpaduku. OyHKINN 24 https://resh.edu.ru/
https://www.yaklass.ru/
5 | TloBropenue u 0000IICHHE 6
OBILEE KOJIMYECTBO YACOB I10 102

I[MPOTPAMME

18


https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJI'EBPA>

8 KJIACC
Ne HaumeHoBaHUe pa3gesioB U TeM KouuvecTBO DaekTpoHHbIe (L] POBHIE)
n/n HpOrpaMmabl 4acoB o0pa3oBaTeabHbIE PeCypChl
1 Yucia u BeraucieHus. KpaapaTHeie KOpHU 15 https://resh.edu.ru/
https://www.yaklass.ru/
2 Yucna u Berauciennst. CTeneHs ¢ HeTbIM 7 https://resh.edu.ru/
roKasareseMm
https://www.yaklass.ru/
3 AnreOpanueckue BhipakeHus. KBaapaTHblii 5 https://resh.edu.ru/
TpEXUIICH https://www.yaklass.ru/
4 Anrebpanueckue BhIpakeHus1. Ajrebpanueckas 15 https://resh.edu.ru/
JPOOH https://www.yaklass.ru/
5 VYpaBHeHus u HepaBeHCTBa. KBajpaTHbIe 15 https://resh.edu.ru/
ypaBHEHHS https://www.yaklass.ru/
6 VYpaBHenus u HepaBeHCTBa. CHCTEMBI 13 https://resh.edu.ru/
ypaBHEHHI https://www.yaklass.ru/
7 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 12 https://resh.edu.ru/
https://www.yaklass.ru/
8 ®yuxuuu. OCHOBHBIE MOHATHS 5 https://resh.edu.ru/
https://www.yaklass.ru/
9 ®yuxuun. YucaoBsle GyHKIHN 9 https://resh.edu.ru/
https://www.yaklass.ru/
10 | IloBTopeHue u 000OIICHHE 6
OBIIEE KOJIMYECTBO YACOB I1O 102
ITPOTPAMME
TEMATHUYECKOE IINIAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA»
9 KJIACC
Ne HauMeHoBaHHe pa3iesioB U TeEM KoauuecTBO DaexTpoHHbIe (MU pPOBHIE)
n/n IPOrpaMMBbl 4acoB o0pa3oBaTeibHbIE PeCyPChI
1 Ywicna v BEIYUCICHUS. J|eHCTBUTEIBHBIC YHCIIA 9 https://resh.edu.ru/
https://www.yaklass.ru/
2 YpaBHEHUS U HEPABEHCTBA. Y PaBHEHUS C 14 https://resh.edu.ru/
OJIHOM TIepeMEHHOMN https://www.yaklass.ru/
3 VpaBHeHust U HepaBeHCTBa. CHCTEMBI 14 https://resh.edu.ru/
ypaBHEHHUit https://www.yaklass.ru/
4 VYpaBHeHus U HepaBeHCTBa. HepaBeHncTBa 16 https://resh.edu.ru/
https://www.yaklass.ru/
5 OyHKIMH 16 https://resh.edu.ru/
https://www.yaklass.ru/
6 YucoBBIE MMOCIENOBATEIBHOCTH 15 https://resh.edu.ru/
https://www.yaklass.ru/
7 IoeTOpenue, 0600IIECHNE, CHCTEMATH3AITHS 18 https://resh.edu.ru/
3HAHUN https://www.yaklass.ru/
OBIIEE KOJIMYECTBO YACOB I10 102

[MPOTPAMME
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS»

7 KJIIACC
Ne HanMeHoBaHMe pa3feioB U TeM KonuyectBo DJIeKTpOHHBIE (N POBHIE)
n/n HpPOrpaMMbI 4acoB o0pa3oBaTeibHbIE PeCypChl

1 | IIpocreiimne reoMeTprUuecKie GUTYPhI U UX 14 https://resh.edu.ru/
cBoiicTBa. M3MepeHne reoMeTpruIecKrx https://www.yaklass.ru/
BENIMYUH

2 | TpeyroabHUKH 22 https://resh.edu.ru/

https://www.yaklass.ru/

3 | [apamienbHbie NPsSIMbIE, CyMMa YIIIOB 14 https://resh.edu.ru/

TPEyroibHUKa https://www.yaklass.ru/

4 | OkpyXHOCTh U KpyT. ['eomeTprueckue 14 https://resh.edu.ru/
MTOCTPOEHHUS https://www.yaklass.ru/

5 | TloBTopeHue, 0000IICHNE 3HAHUI 4
OBIIEE KOJIMYECTBO YACOB I1O 68
ITPOI'PAMME

TEMATHYECKOE IINIAHUPOBAHUE YYEBHOI'O KYPCA «'EOMETPUSI»
8 KUIACC
Ne HauMeHoBaHMe pa3eioB U TeM KounuecTBo DJieKTpOHHBIE (U] POBHIE)
n/n nporpaMmabl 4acoB o0pa3oBaTeJibHbIE Pecypchl

1 | YeThlpéXyronbHUKH 12 https://resh.edu.ru/

https://www.yaklass.ru/

2 | Teopema ®aineca u TeopemMa o 15 https://resh.edu.ru/
NPOMOPIHOHANBHBIX OTPE3KaX, MOI0OHbIE https://www.yaklass.ru/
TPEYrOIbHUKA

3 IDnomans. Haxoxnenue miomanei 14 https://resh.edu.ru/
TPEYrONBLHAKOB ¥ MHOTOYTOJILHBIX (DUTYP. https://www.yaklass.ru/
[Tnomanu nogoOHbIX GUryp

4 | Teopema ITudaropa u Hayama 10 https://resh.edu.ru/
TPUTOHOMETPUH https://www.yaklass.ru/

5 | Yrusr B okpyxHOCTH. Brivicatubie u 13 https://resh.edu.ru/

OMHCaHHBIE YETHIPEXyTOTbHHUKH. https://www.yaklass.ru/
KacarenpHbie k okpyxHOCTH. Kacanue
OKpYXHOCTEHN

6 | [HoBTopenue, 000OIIEHHE 3HAHMI 4
OBILIEE KOJIMYECTBO YACOB I10 68
[MPOIT'PAMME

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS»
9 KJIACC
No HaumeHoBaHue pa3fgejioB U TeM KonanuecTBo DJieKTpOHHBIE (U] POBHIE)
n/n nporpaMmbl 4acoB ofpa3oBaTebHbIE PeCypPChI
1 Tpuronomerpus. TeopeMbl KOCHHYCOB U 16 https://resh.edu.ru/
CHHYCOB. Pelienne TpeyroibHUKOB https://www.yaklass.ru/
2 [IpeobpazoBanue momodus. Merpudeckue 10 https://resh.edu.ru/

COOTHOIICHUSA B OKPY>XHOCTH

https://www.yaklass.ru/
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3 Bekropst 12 https://resh.edu.ru/
https://www.yaklass.ru/
4 | JlexkapTOBBI KOOPIMHATHI HA TJIOCKOCTH 9 https://resh.edu.ru/
https://www.yaklass.ru/
5 | [IpaBuibHBIE MHOTOYTOJIBHUKY. JlsTHHA 8 https://resh.edu.ru/
OKpY>KHOCTH H IUIOIIAaAb Kpyra. Beruucnenue https://www.yaklass.ru/
miomaaen
6 JIBU>KeHHS IITIOCKOCTH 6 https://resh.edu.ru/
https://www.yaklass.ru/
7 IToBTOpeHue, 0000IIEHIE, CUCTEMATH3AIINS 7
3HaHUHN
OBLIEE KOJIMYECTBO YACOB I1O 68
[MPOTPAMME
TEMATHUYECKOE IIJTAHUPOBAHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA»
7 KJIACC
Ne HanMeHoBaHMe pa3feioB U TeM KonauyecTBo DJIeKTpOHHBIE (LU pPOBEHIE)
NporpamMMbl yacoB o0pa3oBaTeJIbHbIE pPecypchl
n/n
1 | TlpexacraBieHne qaHHBIX 7 https://resh.edu.ru/
2 | OnucaresnpHasi CTATUCTHKA 8 https://www.yaklass.ru/
3 | CnyuaitHast U3MEHYHBOCTb 6 https://resh.edu.ru/
4 | BBeaenue B TeopHio rpados 4 https://resh.edu.ru/
https://www.yaklass.ru/
5 BeposSTHOCTD 1 4acTOTa CIydaiHOro 4 https://resh.edu.ru/
coObITHs https://www.yaklass.ru/
6 O00011eHNE, KOHTPOITh 5
OBIIEE KOJIMYECTBO YACOB I10 34
IMTPOI'PAMME
TEMATHUYECKOE IVIAHUPOBAHUE YYEBHOI'O KYPCA «BEPOATHOCTb U CTATUCTHUKA»
8 KUIACC
Ne HaunMeHoBaHMe pa3esioB U TeM KoauyecTBoO DJieKTpOHHBIE (U] POBHIE)
MpPOrpaMMblI yacoB o0pa3oBaTe/ibHbIE Pecypchl
n/n
1 IToBTOpeHue Kypca 7 Kiacca 4
2 OnucarenpHas CTaTUCTHKA. PaccenBanue 4 https://resh.edu.ru/
JaHHBIX https://www.yaklass.ru/
3 MHoxecTBa 4 https://resh.edu.ru/
https://www.yaklass.ru/
4 | BepOsITHOCTB CITy4aifHOTO COOBITHS 6 https://resh.edu.ru/
https://www.yaklass.ru/
5 | Beexenue B Teopuio rpados 4 https://resh.edu.ru/
https://www.yaklass.ru/
6 CityuaiiHeie COOBITHS 8 https://resh.edu.ru/
https://www.yaklass.ru/
7 0O600m1eHIEe, KOHTPOIH 4
OBILEE KOJIMYECTBO YACOB I10 34
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TEMATHYECKOE IINTAHUPOBAHUE YUYEBHOI'O KYPCA «BEPOATHOCTb U CTATUCTHUKA»

9 KJIACC
Ne HaumeHoBaHUe pa3esioB U TeM KouuvecTBO DdaekTpoHHbIe (L] POBEHIE)
MPOrpPaMMBbI 4acoB o0pa3oBaTeJbHBIE PECYPCHI
n/n
1 IToBTOpeHue Kypca 8 kiacca 4
2 | DrmeMeHThl KOMOMHATOPUKH 4 https://resh.edu.ru/
https://www.yaklass.ru/
3 | l'eomerpuueckast BEpOATHOCTh 4 https://resh.edu.ru/
https://www.yaklass.ru/
4 | Ucnertanus bepHymim 6 https://esh.edu.ru/
https://www.yaklass.ru/
5 | CnyuaiiHas BeTMuMHA 6 https://resh.edu.ru/
https://www.yaklass.ru/
6 | O6o6IIEeHNE, KOHTPOJIb 10 https://resh.edu.ru/
https://www.yaklass.ru/
OBIIEE KOJIMYECTBO YACOB I10 34
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