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3apuxoBckas O.M., yuutenb MaTeMaTUKH, CTaX padboOThI 3 /71eT

Hexaii JI./I., yautenr MaTeMaTUKH MEPBOM KaTeropuu, crax padotsl 40 net

Dda E.A., yaurenb MaTeMaTuku, CTaxk padotsl 21 rof

ScrokeBnu H.H., yunTens MaTreMaTUKU BBICIIEH KaTErOpHH, CTax padboThl 43 roaa
JlutBuHOBa [I.B., yunTens MaTeMaTHKH BBICIICH KaTETOPUH, CTax padoThl 33 roja



IHosicHUTEJLHAA 3aAIIHCKA

PaGouas mporpamma no yueGHOMY npeamery «Marematuka» A 5-9 KIacCoB COCTaBJIEHA Ha

ocHoBe ®I'OC OOO, yrBepxaeHHOrO NpukazoMm MunucrepctBa npocsemenus ot 31.05.2021 Ne287,
yuebnoro mana MAOY COII Ne22 r. Tomcka, ¢ yderoMm QenepaiabHOi paboueil mporpamMMsl 1O
mareMaTHke. PaGodas mporpamma SIBJIS€TCS YacTbl0 OCHOBHOM 00pa30BaTENIbHOM MPOrpaMMbl
ocHoBHOr0 0o611ero oopazoanuss MAOY COII Ne22 r. Tomcka.

N3ydyenne MaTeMaTUKU B OCHOBHOM 1LIKOJIE HAIIPABJIEHO HA JOCTHIKEHUE CIIEIYIOIINX LeJIeil:

opMupoBaHNE IIEHTPAIBHBIX MAaTEMAaTHYSCKUX NOHSITHH (UUCIIO, BEJIMYMHA,
reoMeTpuyeckas purypa, nepemMeHHas, BEpoITHOCTb, (DYHKIIHS),
00eCcreunBaroIX ITIPEEMCTBEHHOCTh U IIEPCIIEKTUBHOCTh MaTEMaTHYECKOTO
oOpa3oBaHusT OO0YJarOIIHUXCS;

HoABCACHNC o6yqa}omnxc;1 Ha JOCTYIIHOM JIsI HUX YPOBHC K OCO3HAHHUIO
B3aHMMOCBSI3U MAaTCMAaTHUKH U OKPYKAOIICro Mupa, IOHUMaHUC MaTCMAaTHUKHN KaK
qacTHu O6IJ.ICI>1 KYJIbTYPbI 4CJIOBCYCCTBA,

Pa3BUTHUC MHTCIUICKTYAJIbBHBIX U TBOPYCCKUX crnocoOHocCTeEN O6yLIaI-OIJ_II/IXC$I,
IO3HaBaTEIIbLHON AKTHBHOCTH, UCCJICAOBATCIIBCKHUX yMCHHfI, KPpUTUYIHOCTHU
MBIIIJICHUSA, HHTCPCCA K UBYUCHHUIO MAaTCMATUKH

opmupoBanre GyHKIIMOHAIIBHON MaTEeMaTUYECKON IPaMOTHOCTH: YMEHUS
pacro3HaBaTh MPOSIBICHHUS MAaTEMAaTUYECKUX MMOHATHN, OOBEKTOB U
3aKOHOMEPHOCTEM B pEaJIbHBIX )KU3HECHHbBIX CUTYalUsIX U IIPU U3YUYCHUH
APYTUX Y4eOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH 1 3aKOHOMEPHOCTEH,
dopmypoBaTh UX Ha SI3bIKE MaTEMaTHKHU U CO3/laBaTh MaTeMaTHYECKHUE
MOJEJIH, IPUMEHSITh OCBOCHHBIM MaTEMaTHYECKHUM arrapar JJisl peIIeHUs!
IPaKTUKO-OPUEHTUPOBAHHBIX 3a7a4, UHTECPIIPETUPOBATh U OLIECHUBATH
IIOJIYYEHHbIC PE3YyJIbTAThI.

ConepxcaHI/Ie O6pa30BaHI/I$I MO0 MaTEMATHUKE ONPEACIIACT CIACAYIONUEC 3adadun

OBJIQJIETh CHUCTEMON MaTeMaTHYECKWX 3HAHWUW M YMEHUU, HEOOXOIUMBIX ISl TPUMEHEHHUS B
MPaKTUYECKON JeATETbHOCTH, U3yUYEHUN CMEXHBIX JTUCIUTLIINH;

CIOCOOCTBOBAaTh HMHTEIUIEKTYaJIbHOMY pa3BUTHIO, (OPMHUPOBATh KauyecTBa, HEOOXOIUMBIE
YeNOBEKY IS MOJTHOLIEHHOM KU3HU B COBPEMEHHOM 00I11eCTBE, CBOMCTBEHHBIE MATEMATHYECKOM
NEATeTbHOCTH: SICHOCTU M TOYHOCTH MBICIHM, WHTYUIIMH, JIOTHYECKOTO MBIIUICHHUS,
MPOCTPAHCTBEHHBIX MPECTABICHUN, CIOCOOHOCTH K MPEOJIOJIEHUIO TPYAHOCTEH;

dbopMHUpOBaTh MpECTaBICHUS 00 MJIEIX W METOJaX MaTeMAaTUKH KaK YHHUBEPCAJIBHOTO SI3bIKa
HayK{ U TEXHUKHU, CPEICTBAX MOJECIUPOBAHUS SIBICHHUI U MPOIIECCOB;

BOCITUTHIBATh KYJIbTYPY JHUYHOCTH, OTHOIIEHHE K MaTEeMaTHKE KaK YacTH OOIIeYeTIOBEUeCKOM
KYJBTYpHbI, HTparoIeil 0COOYIO POJIb B 0OIIECTBEHHOM Pa3BUTHH.

CoctraB YMK Maremaruka:

Kaace Y4eOHuKH
5 Matemaruka: 5 kjacc: y4eOHUK JUIs ydamuxcsi o01eodpa3zoBaTesibHbIX yupexaenuit / H. 5
Bunenkun, B.W. )Koxos, A.C. UecHokos, JI.A.Anexcanapoa, C.I. [lIBapubypa
6 MaremMatuka: 6 Kj1acc: y4eOHUK JUIsl ydaluxcst 001eo0pa3oBaTenbHbIX yapexaeHuii / A.l.

Mepznsik, B.b. [lononckuii, M.C. Skup. — M.: Benrtana-I'pad.




CoctraB YMK Aureopa:

7 Anrebpa: 7 Kiacc: yueOHUK JUIs ydaruxcsi o0reo0pa3oBaTeabHbIX yupexaeHui / A.T'.
Mep3insik, B.b. TTononckuii, M.C. Axkup. — M.: Benrana-I'pad.
8 Anrebpa: 8 kiacc: yueOHUK IS ydaruxcsi o0reo0pa3oBaTeabHbIX yupexaeHui / A.T'.
Mep3isik, B.b. Tlononckuii, M.C. Axup. — M.: Benrana-I'pad.
9 Anrebpa: 9 kiacc: yueOHUK JIs ydaruxcsi o0reo0pa3oBaTeabHbIX yapexaeHui / A.T'.
Mep3isik, B.b. Tlononckwii, M.C. Axup. — M.: Benrana-I'pad.
CocraB YMK I'eomerpus:
Kuaace Y4eOHUKH
7 AranacsH JI.C. byry3os B.®., Kagomues C.b. u ap. 'eomerpus.7-9 knacchr:
YueOHuK 11 0011e00pa3zoBarenbHbIX yupexaeHuii. M.: [Ipocsemenue
8 AranacsH JI.C. byry3oB B.®., Kagomues C.b. u ap. 'eomerpus.7-9 knaccsr:
YueOHuK 111 001e00pa3zoBaTenbHbIX yupexaeHuii. M.: [Ipocsemenue
9 AranacsH JI.C. byry3oB B.®., Kagomues C.b. u ap. 'eomerpus.7-9 knacchr:
YueOHuK 11 0011e00pa3oBaTebHbIX yupexaeHuit. M.: [Ipocsemenue
CocraB YMK BeposiTHOCTb U CTATHCTHKA:
Kaace Y4eOHuKH
7 Briconkuit U.P., Amenko 1.B.: YueOuuk 11t 061eo0pa3oBaTeIbHBIX YUPEKIACHHI.
M.: [IpocBemienue
8 Briconkuit U.P., Amenko 1.B.: YueOuuk mist 061meo0pa3zoBaTeIbHbIX YUPEKACHHUIH.

M.: [Ipocemienue

Briconkuit U.P., Amenko 1.B.: YueOuuk mist 061eo0pa3zoBaTeIbHbIX YUPEKACHHUI.
9 M.: IIpocselenue

Pabouas mporpamma opueHTHpOBaHa Ha oOydarmuxcs 5-9 kaccoB o0IIe00pa3oBaTEIbLHBIX
YUPEKIACHUM.

Hacrosmas nporpamma paspaboTana B COOTBETCTBUU C YYEOHBIM IJIAHOM JIJISI OCHOBHOTO OOIIIETO
obpazoBanust MAOY COII Ne 22 r. Tomcka 1 nipeArnoiaraeT KOJIMYeCTBO YacoB:

Kiacc | KonndecTBo yacoB B HeAeM0/KOII-BO | O0IIee KOIMYECTBO YaCOB B TOJ 10
y4eOHBIX HeJleb 10 MO0 MOJTYITIO
«Maremartuka 5-6» «MaremaTuka 5-6»
5 5/34 170
6 5/34 170
Kiace | Koi-Bo Oo01ee Koin-Bo Oo6mee koi1- | Kom-Bo wacoB | OOmiee koi-
4acoB B KOJI-BO 4acoB B BO YacCOB B B BO 4acCOB B
HEJNIENI0/KOI- | 4aCOB B HENEIIO/KONI- | TOJI IO HEJEIIO/KONI- | TOJ IO
BO Y4eOHBIX | TOJI IO BO YUeOHBIX | MOZIYJIO BO Y4eOHBIX MOJTYITEO




HeJeNb 10 MOAYJIIO HEJEJNb 110 «I"eomeTpus» | HeEIb MO «BeposTHOCTb
MOYJIIO «Anre0pa» | MOIYIIO MOAYJIIO u
«Anrebpa» «I"eomeTrpus» «BepoaTHOCTh | CTATUCTUKA
u
CTaTUCTUKA
3/34 102 2/34 68 1/34 34
3/34 102 2134 68 2/34 68
3/34 102 2/34 68 1,5/34 ol

B Buny nepexona Ha o6HOBIEHHBIH PI'OC KOIMYECTBO YacoB MO MOAYNIO0 «»BeposTHOCTh U
CTaTHCTHKA YBEIMUYEHO 10 2 4acOB B HEZENIO B 8 Kitaccax U 10 1,5 yacoB B 9 kitaccax Ui IPOXO0KICHUS
MaTepuaia, He uzydasmerocs B 2021/2022 u 2022/2023.

[IpomexyTouHas arrectanus 1o IpeaIMETy NMPOBOJUTCS B BHUJE TECTOBBIX pabOT B MMCbMEHHOMN
(dopMe B KOHIIE KaX/10r0 yueOHOro roja

[Ipenmer «Marematruka» UCHOJB3YET U MOJAKPEIUISIET YMEHUS, OJyUYEeHHbIE 00yJarolMMHCs Ha
YPOKax MaTeMaTUKH B HAYAJIbHOM LIKOJIE.

1. Conep:xkanue yueOHOro Kypca MaTeMaTHKH
Moayas «MartemaTuka 5-6»
5 KkJace

Hamypanensie uucna u nyins

Hatypanbnoe uucno. Psg natypanbnbix umcen. Yucno 0. M3o00pakeHue HaTypaldbHBIX YHUCEI
TOYKaMH Ha KOOPJMHATHOM (YUCIIOBOI) PSIMOH.

ITo3uumoHHas cucrema cuuciaeHus. PUMckas HyMepanus Kak IpUMEp HENMO3UIIMOHHOM CHCTEMBI
curcienus. JlecaTuuHasi cuctTeMa CUMCIICHUS.

CpaBHeHHUE HATypalbHBIX YHCET, CPABHEHUE HATYPAIbHBIX Yrcen ¢ HynéM. CrnocoObl cpaBHEHHUS.
OkpyriieHne HaTypalbHBIX YHCET.

CroxeHue HaTypajbHBIX YHCEI; CBOMCTBO HYJA NHpHU CIOXEHUWU. BpluMTanwe kak AeicTBuUE,
00paTHOE CIIOKEHUIO. YMHOKEHUE HATYpaJbHBIX YUCEN, CBOMCTBA HYJA U €IUHUIIBI TP YMHOKCHUHU.
Jlenenue kak nelicTBUe, OOpaTHOE YMHOXKEHHIO. KOMIOHEHTBhI JEHCTBHUIl, CBSI3b MEXAY HUMHU.
[IpoBepka pesynbrara apudmernyeckoro aeicTBus. [lepemecTuTenbHOe W coueTaTeIbHOE CBOMCTBA
(3aKOHBI) CIIOKEHUS U YMHOXKEHHUS, PacTIpeICTUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHS.

Ucnons3oBanue OykB s 00O3HAUYECHHUS] HEU3BECTHOTO KOMIIOHEHTAa W 3aliCH  CBOMCTB
apu(MeTHUECKUX JeHCTBUH.

Jenutenn W KpaTHblE 4YHUCIa, Pa3JIOKEHHE Ha MHOXUTENnW. [IpocThle W cocTaBHbIE 4YHCIA.
[Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9.JleneHue ¢ ocTaTKOM.

Crenenb ¢ HaTYpaJIbHBIM MOKa3aTeNeM. 3allCh YUCIA B BUAE CYMMBI Pa3psiAHBIX CJIaraéMbIX.

UucnoBoe BbIpakeHUE. BbluucieHHe 3HAYEHUM YUCIOBBIX BBIPAKEHUH; MOPSIOK BBITOTHEHUS
nercTBuid. lcnonb3oBaHuE TMpU  BBIYMCIEHUAX [EPEMECTUTEIIBHOIO M COYETATEIIbHOIO CBOWMCTB
(3aKOHOB) CJIOKEHUS U YMHOXKEHHSI, paCIpeACIUTEILHOTO CBOMCTBA YMHOKEHHUSI.

/poou
[IpencraBnenne o apoOu Kak cmoco0e 3amucu 4YacTh BeduduHBL. OOBIKHOBEHHBIC JIPOOH.

[IpaBunbHBIE M HenpaBuwiIbHbIE Jpodu. CMmemanHas qpoOb; MpeCcTaBIeHne CMELIaHHON Ipodu B BUe
HEMPaBUIBLHON JIpOO0M W BBIIEICHUE IEJIONM YacTH YHCIa M3 HEMpaBWIbHOW 1apobu. M3o0paxeHue
npo0Oeit ToukaMy Ha yuciioBo# npsiMoii. OcHoBHOE cBOMCTBO ApoOu. Cokpaienue npodeit. [Ipusenenue
IpoOu K HOBOMY 3HameHaTeno. CpaBHEeHHE ApoOei.



CrnoxeHue W BBIYMTAaHUE OpoOeil. YMHOXKEHHE W JIeJeHHe Jpo0eil; B3auMHO-00paTHBIE TpOOH.
Haxos1eHre 4acTH 1eJ10r0 U LEJI0ro MOEro YacTH.

Hecstuunas 3anuck japoOeit. IlpeacraBrneHue necaTUYHOW apoOU B BHJIE OOBIKHOBEHHOM.
N3o00pakeHne NeCATHYHBIX Ipo0ei TOUKaMU Ha YUCIOBOW NpsiMoii. CpaBHEHHE JECATUYHBIX APOOECH.

ApudmeTndeckne IeHCTBUS ¢ JECATHIHBIME Ipo0siMu. OKpyTIIeHUE ECATUIHBIX APOOCH.

Pewienue mexcmoeswix 3aoau

Pemienne TekcTOBBIX 33134 apudmeTndeckuM crocodboM. Pernrenne normdeckux 3ajaad. Pemienue
3a/1a4 mepedopoM BCeX BO3MOKHBIX BapHaHTOB. VCIIOIb30BaHKE MPU PEIICHUH 3374 TaOIHI] M CXEM.

Pemienue 3amau, coaepkalmMxX 3aBUCHUMOCTH, CBS3BIBAIOIIME BEIUYMHBI: CKOPOCTh, BpEMS,
paccTosiHUE; IIeHa, KOJTUYECTBO, CTOMMOCTh. EJMHUITBI M3MEPEHUS: MacChl, 00bEMA, 1IEHbI; PACCTOSHUA,
BpeMeHHU, CKOPOCTU. CBsA3b MEXKAY SAMHUIIAMU U3MEPEHUS KaXK0W BEJIMUUHBI.

Pemenne oCHOBHBIX 3a7a4 Ha JpOOH.

[IpencraBieHne JaHHBIX B BHJE TAOJHII, CTOJIOUYATHIX TUATPAMM.

Hacnaonas ceomempus

Harnsinuele mpencraBineHust o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMasl, OTPE30K, JIyd, Yyrod,
JIOMaHasi, MHOTOYT'OJIBHUK, OKPYKHOCTb, KpyT. YT0i1. IIpsmMoii, OCTpbIi, TyHIOW U pa3BEPHYTHIN YIJIBL.

JinHa oTpe3ka, METpUYECKUE €AVHMIbI JUIMHBL. /[IMHA JIOMaHOW, NEpUMETP MHOIOYIOJIbHHKA.
H3mepenue u mocTpoeHue yriloBC NOMOIIBIO TPAaHCIIOPTHPA.

Harnsinuele npencraBieHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJBHHK; TMPSMOYTOJIBHUK,
KBaJ[paT; TPEYTOJIbHUK, O PABEHCTBE QUTYP.

N300paxkenue Guryp, B TOM uucie Ha kiaetyaToi 6ymare. IloctpoeHne koHpuUrypauuii u3 yacren
NPSMOM, OKPYXKHOCTH Ha HEIMHOBAaHHOW W KierdaToi Oymare. VMcmonp3oBaHuE CBOIMCTB CTOPOH H
YIJI0B IPSIMOYTOJIBHHMKA, KBaJapaTa.

[Inomane npsAMOYrojabHUKa U MHOIOYI'OJBHHUKOB, COCTABJICHHBIX M3 NPAMOYTOJIBHUKOB, B TOM
yucie Guryp, n300pak€HHBIX Ha KiIeT4aToi Oymare. EquHMIBI 13MepeHusl TUIOMa/IH.

Harnsanuele npencraBieHusi 0 MPOCTPAHCTBEHHBIX (PUTypax: MPsIMOYTOJIbHBIN MapajuleNenunen,
KyO, MHoOrorpaHHuku. HM3o0paxkeHne mpocTeMIIMX MHOrorpaHHukoB. Pa3BépTku kyba u
napauenenuneaa. Cozganue Mojiesiell MHOTOTPAaHHUKOB (M3 OyMaru, mpoBOJIOKH, TUTACTHIIMHA U JIP.).

O0BEM NpsAMOYToJIbHOTO Napaenenunea, kyoa. Equauibel namMepenus oobéma.

6 xiace
Hamypanvuvie uucna
Apudpmernueckue JAEWCTBUS C MHOTO3HAYHBIMU HATypaJbHBIMU 4YHcIaMHU. YuciaoBble
BBIpQXKEHUS, TMOPSIOK ACHCTBHIA, HCIONB30BaHHE CKOOOK. lcmonb3oBaHWE MPH BBIYMCICHUSIX
HepCMeCTI/ITeHBHOFO U COYCTATCIIBHOI'O CBOI\/'ICTB CJIIOXKCHUA H" yMHO)KeHI/ISI, pacnpej:[enHTeanoro
cBoiicTBa yMHOKeHUsl. OKpyTIieHHne HATYpalbHbIX YHCET.

Jlenutenu U KpaTHBIE YHCIIa; HAMOOIBIIMK OOIIMI AeTUTETh U HauMEHbIllee 0011Iee KpaTHOE.
JlenuMocTh CyMMBI U IPOU3BENCHUS. [[eeHne ¢ 0CTaTKoM.

/Ipoou

OObIKHOBEHHasi JIpoOb, OCHOBHOE CBOMCTBO JpoOH, cokpaiieHue apobeil. CpaBHeHHE U
ynopsgourBanue apodeil. Pemenue 3a1a4 Ha HaX0XKJIGHUE YaCTH OT LEJIOTO U 11E€J0T0 MO €ro YacTu.
JpoGHoe uncio Kak pe3ynbTar aeneHus. [IpeacraBienue nqecaTHIHON Apodu B BUE OOBIKHOBEHHOMN
IpoOu M BO3MOXHOCTH NpEACTaBICHUS OOBIKHOBEHHOM ApoOM B BHJIE JNecATHMYHOU. [lecaTnuHble
npobu W MeTpuyeckas cucreMa mep. ApudmMerndeckue IeHCTBUS M YHCIOBBIE BBIPAXKEHHS C
OOBIKHOBEHHBIMH U JECATUUYHBIMU APOOSMH.

OtHomenue. JleneHue B JaHHOM OTHOIIEHMU. Macmrab, nponopuus. IIpumenenue
IIPONOPLUI NIPH PELIEHUU 3a]ad.



[lonsitue mporeHTa. BbruncieHne mponeHTa OT BEIMYMHBI U BEIUMYMHBI MO €€ MPOLEHTY.
BripakeHue TPOLEHTOB JECATUYHBIMH ApoOsiMu. PemeHne 3amad Ha TPOIEHTHL. BeipaxkeHue
OTHOILEHUS BEJINYMH B MPOIEHTAX.

Ilonoxcumenvuvie u ompuuyamesibHble Hucia

[TonoxxurenpHele U OTpULATENbHbIE 4Hcaa. Llenbie dncna. Moaynb yncna, reomeTpuyecKkas
UHTEpIpeTanus MoAyns uucna. M3o0paxeHue dYucen Ha KOOpAMHATHOM mpsMoil. YwuciaoBble
npoMexxyTku. CpaBHeHMe uyucen. ApupMeTndyeckue JeHUCTBHS C  IOJOXKHUTEIbHBIMH U
OTPULIATEIILHBIMU YU CIIAMH.

[IpsiMoyrosibHast cucreMa KOOPJMHAT Ha IUIOCKOCTH. KoopaumHaThl TOYKM Ha IUIOCKOCTH,
aOcuucca u opaunata. Iloctpoenue Touek 1 GUryp Ha KOOPIUHATHON IUIOCKOCTH.

Eykeennbze BbIPAINCCHUA

[Tpumenenne OyKB Ui 3alUCH MaTEMaTHMYECKMX BBIpXEHHMH M mpemioxeHuil. CBoiicTBa
apupmeTnyeckux JAeicTBuil. BykBeHHbIE BBIpa)KEHUS M UHUCIOBBIE IOACTAaHOBKH. bByKBeHHBIE
paBEHCTBa, HaAX0XK/IEHUE HEM3BECTHOrO KOMIOHEHTa. DopMmysibl; GOpMysibl IEpUMETPA U IJIOLIAAN
IpSIMOYTOJIbHUKA, KBajjpaTa, 00bEMa Napajienenunesa u Kyoa.

Pewenue mexcmoewvix 3aoau

Pemenne TEeKCTOBBIX 3amad  apuMETHYECKHUM CIOcoOOM. PemieHne OrMuecKux 3ajaad.
Pemenue 3agau nepeOOpoM BCeX BOSMOXKHBIX BAPHAHTOB.

Pemenne 3aaa4, coACpiKallux 3aBUCHUMOCTHU, CBA3BIBAIOIINUX BCIWYHWHBI: CKOPOCTb, BpPCMI,
PacCTOAHUC, IICHA, KOJIMYCCTBO, CTOMMOCTDL; IIPOU3BOAUTCIIbHOCTDb, BPCM:, 00BEM pa6OTBI. EI[I/IHI/II_[BI
HU3MCPCHHUA: MACChbl, CTOMMOCTH, PACCTOSAHUA, BPCMCHU, CKOPOCTHU. CBs13b MCKAY CAWHULAMH
HU3MCPCHUA Ka)KHOﬁ BCIINYHNHEI.

Pemenne 3a7a4, CBA3aHHbBIX C OTHOIICHHUEM, IMPONOPHHUOHAIIBHOCTHEIO BCIWYMH, IMPOLCHTAMMU,
peIICHUC OCHOBHBIX 3a1a4 Ha ,Z[p06I/II/I IMPOLICHTHI.

OrneHka W TPUKHUIKA, OKpyTiieHue pe3ynbrara. CocTaBieHre OYKBEHHBIX BBIPAXKEHUU IO
YCJIOBUIO 3a1a4H.

[IpencraBneHne JaHHBIX C MOMOIIBIO TaOIuI U quarpamMM. Cton04arele TuarpaMMbl: YT€HUE U
IIOCTpOeHHE. UTeHHE KPYrOBBIX AHarpaMM.

Haznaonasa zeomempus

Harnsnnaele nmpencraBieHuss o Gurypax Ha IUIOCKOCTH: TOYKa, MpsMasi, OTPe30K, Jyd, Yrol,
JIOMaHasi, MHOTOYT'OJIbHHK, YEThIPEX YT OJIbHUK, TPEYTOJIbHUK, OKPYKHOCTB, KPYT.

B3aumHOe pacnosokeHHe [BYX MpSMBIX Ha IUIOCKOCTH, IApAJJICJIBHBIE MPSMBIE,
MEPNEHIUKYISIpHBIE TpsiMble. M3mMepeHue pac CTOSHMI: MEXIy IBYMsS TOYKAaMH, OT TOYKH M0
IIPSIMOM; JUIMHA MapLIpyTa Ha KBaJpaTHOU CETKE.

N3mepeHne M NOCTPOEHHE YIVIOB C IOMOULIBIO TPAHCHOPTHpA. BHIBI TpeyrojabHUKOB:
OCTPOYTOJIbHBIM,  NPSAMOYTOJbHBINA,  TYHNOYTOJIbHBIM;  paBHOOEAPEHHBIH,  PaBHOCTOPOHHUIA.
YeThIpEXYroJbHUK, MPUMEPHI YETBIPEXYTOJBHUKOB. [IpAMOYroNbHUK, KBaJpaT: HCIOJIb30BAHHE
CBOWCTB CTOPOH, YIJIOB, nuaroHajueil. M3oOpaxkeHue reoMeTpuueckux ¢GUryp Ha HETHHOBAHHOU
Oymare c HCIOJb30BaHUEM LUPKYJs, JUHEHKH, yroibHUKa, TpaHcrnopTupa. IlocTpoeHus Ha
KJIeT4aToi Oymare.

[lepumerp MHoOroyronbHuka. [loHsTHe miomanu (GUrypsl; €IUHUIBI U3MEPEHUS TLIOLIAIHN.
[TpubnmxEéHHOEe U3MepeHue IUIomaan puryp, B TOM 4Hcie Ha KBajapaTHOU cerke. IlpubnmxénHoe
MU3MEPEHHE JUIMHBI OKPYKHOCTH, TUIOLIAJAN Kpyra.

CuMMeTpHs: LeHTpalbHasi, OceBasl U 3€pKallbHas CUMMETPHH.
[TocTpoeHne cUMMETPUYHBIX QUTYD.



Harnsgaeie npeacTaBieHus 0 MPOCTPAHCTBEHHBIX (QUTypax: mapauiefenunen, Kyo, mpusma,
nupamMua, KOHyC, IMIWHAP, mapu chepa. M3o0paxkenue mpocTpaHCTBeHHBIX Guryp. [Ipumepst
pa3BEPTOK MHOTOTPAHHUKOB, MUIUHApPA U KoHyca. Co3gaHue MOJeNei MPOCTPaHCTBEHHBIX (Uryp
(13 Oymaru, IpoOBOJIOKH, TUIACTHIIMHA U JP. ).

[Tonstre 00béMa; equHUIIBI U3MEpeHHsT 00béMa. OOBEM MPSAMOYTOIBHOTO TMapaUIeeUuIeaa,
KyoOa.

Moayab «Aaredpa»

7 Kjacc
Yucna u epluucienus
PanmonansHbIe yncia

JlpoOu OOBIKHOBEHHBIE M JIECATHYHBIC, TIEPEX0]l OT OJHOM (POPMBI 3amucu Ipodel K ApYroil.
[loHATHE panMOHAIBHOIO 4YHCIA, 3alMCh, CPABHEHME, YNOPSAAOYMBAHUE PALUOHAIBHBIX YHCEIL.
Apudmernieckre AeHCTBHS ¢ pallMOHATBHBIME YiclIaMy. Perenue 3a1a4 u3 peaqbHON MPaKTUKY HA
4acTH, Ha JIpOOH.

CreneHb ¢ HaTypaJbHBIM [IOKa3aTEIeM: ONpeeIeHHE, TPeoOpa30BaHNe BEIPAKEHHUI Ha OCHOBE
OIpeEICHUS, 3aIUCh OONBIINX YHcell. [IpOreHTHl, 3anuch MPOIEHTOB B BHJIE Ipo0U U ApoOH B BUIE
IMPOLCHTOB. TpI/I OCHOBHBIC 3aJa4/ Ha IIPOUCHTHI, pCIICHUC 3a1a4 U3 peaJH)HOI\/JI IMPAaKTHUKH.

[IpumeHeHne MpU3HAKOB AETUMOCTH, Pa3I0KEHUE HA MHOKHUTENIN HATYpaJbHbBIX YHCEI.
PeanpHbIC 3aBHCHMOCTH, B TOM YHCIIC TIPSIMasi © 0OpaTHAsI POIIOPIIHOHAITBHOCTH.
Anzeopauueckue evipasrcenus

IlepemeHHBIE, YHUCIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOM. JlomyCTMMBIE 3HA4YECHUS
nepeMeHHbIX. [IpeacraBieHne 3aBUCUMOCTH MEX 1y BEJIMUYMHAMU B BUe GpopMyiibl. Beruucienus no
¢dopmynam. [IpeobpazoBanre OyKBEHHBIX BbIPAKEHHUH, TOKIECTBEHHO PaBHbIE BHIPAYKEHUS, IPABUIIA
npeoOpa3oBaHusl CyMM M TNPOU3BENICHHM, MpaBHUia PAaCKPBITHS CKOOOK M MPHUBEICHMS IMOAO0OHBIX
CJIaracMblX.

CBOICTBa CTEIIEHU C HaTypaJIbHbIM I1OKa3aTCJICM.

O,I[HO‘IJ'IGHBI 1 MHorouwieHbl. CTemeHb MHOIOYIICHA. CJ'IO)KGHI/IC, BBIYUTAHUC, YMHOXCHUC
MHOT'OYJICHOB. q)OpMy.]'IBI COKpaHIéHHOFO YMHOXCHUA: KBaApaT CYMMbBI W KBaJApaT pPa3HOCTH.
CDopMyna Pa3HOCTHU KBAAPATOB. PaznoxeHre MHOTOYJIEHOB Ha MHOKUTEIH.

Ypasnenua

VYpaBHeHHE, KOpPEHb YpaBHEHHUS, MpaBHJia MPeoOpa3oBaHUs YpaBHEHHUS, PABHOCHUIBHOCTH
YpPaBHEHUU.

JIuHeitHOEe ypaBHEHUE C OJHOM NMEPEMEHHOM, YUCIIO KOPHEW JIMHEMHOTO YPaBHEHUS, PELIEHUE
JIMHEWHBIX ypaBHeHUI. COCTaBIIEHHE YPAaBHEHMI 110 YCIOBHIO 337a4l. Penmenne TeKCTOBBIX 3a7a4 €
IIOMOLIBIO YPaBHEHHU.

JluneitHoe ypaBHEHWE C JIByMs TepeMeHHbIMH H ero rpaduk. Cucrema ABYX JIMHEHHBIX
ypaBHEHUH C JABYMs TNI€peMEHHBIMH. PellleHne cucteM YpaBHEHHH CHOCOOOM MOACTaHOBKH.
[Tpumepsl penieHrst TEKCTOBBIX 337a4 C OMOIIBIO CUCTEM YPABHEHHIA.

Koopounamut u epagpuxu. @ynkyuu

Koopaunara Toukn Ha npsimoil. YuciioBble TPOMEXKYTKU. PaccTosiHue Mexay AByMsI TOUKaMHU
KOOPAMHATHOU IIPSIMOA.

[IpsimoyronpHas cucrema koopaumHaT, ocm OX m Oy. AOcmucca W opAMHaTa TOYKH Ha
KOOpAMHATHOM miockoctu. [lpumepsl rpadukoB, 3anaHHbIX (opmynamu. YUteHue rpadukoB



peanbHbIX 3aBucuMocteil. [lonstue ¢ynkuuu. ['paduk ¢pynkumu. CpoiictBa (pyHkumii. JInneitnas
dbynkuwms, e€ rpaduk. ['paduk dyaknum Yy = | x [. ['padudeckoe pemenne JTMHEHHBIX ypaBHEHHI
U CUCTEM JIMHEWHBIX YPaBHEHHM.

8 kiacc
Yucna u eviuucienus

KBanpatuslif xopenb u3 uwncna. [lonstue 00 wuppanuoHaabHOM uwucie. JlecATUUYHbIC
NpUOIMIKEHUST UPPAlMOHATIBHBIX uHced. CBoOWCTBa apu(pMETHYECKHX KBAJPAaTHBIX KOpPHEH M MX
MIPUMEHEHHE K TPe0O0pa30BaHUIO YUCIOBBIX BBIPAXEHHI U BhIYUCICHUSAM. [leiicTBUTENbHBIE YUCIIA.

Crenens ¢ 11eabpIM ITOKa3zaresieM U e€ cBoiictBa. CTaHgapTHas 3aluch YHUCa.
Anzebpauueckue evipasricenusn
KBagparHslil TpEXUIIEH; pa3JIOKEHUE KBAAPATHOIO TPEXUICHA HA MHOKUATEIIH.

Anrebpanyeckas 1poob. OCHOBHOE CBOWCTBO anredpandeckoid qpoou. CinoxeHne, BhlYUTaHue,
YMHOXEHUE, JISJICHNE areOpandeckux qpooeid. ParimonansHbie BEIpaXEHUS U X TIpeoOpa3oBaHue.

YPQKHEHM}I U Hepasencmea

KBanpatHoe ypaBHeHue, popMyna KOpHEW KBagpaTHOTO ypaBHeHus. Teopema Buera. Pemenne
ypaBHEHMH, CBOJMIIMXCS K JIMHEHHBIM U KBaapaTHbIM. IIpocteifiine apoOHO-palMOHAIbHbIE
YPaBHEHU.

I'papuueckas uHTepHpeTalys ypaBHEHUH C JBYMs IE€PEMEHHBIMH M CHCTEM JIMHEHHBIX
YPaBHEHUH C BYMs IIepeMEHHBIMU. [IpuMepsl pelmeHus CUCTEM HEJIMHEWHBIX YPABHEHUM C ABYMS
IIEPEMEHHBIMH.

Pemrenue TeKCTOBBIX 33124 aNreOpandeckKuM CrIoCOOOM.

YucoBele HEpABEHCTBA U UX cBouicTBa. HepaBeHCTBO € 0JIHOM mepeMeHHOW. PaBHOCUIIBHOCTH
HepaBeHCTB. JIMHelHble HEpaBeHCTBA C OAHOM nepeMeHHOW. CHCTeMbl JIMHEHHBIX HEPaBEHCTB C
OJIHOM NIEPEMEHHOM.

Dyukyuu

[Tonsatue ¢ynkuuu. OOnacTe ompeneneHus M MHOXECTBO 3HaueHHU GyHKIUU. CrocoObl
3amanus QyHKIIAN.

I'padpux Qpynkiun. Yrenue cBoicTB pyHkmM no e€ rpaduxy. Ilpumeps! rpadpukoB GpyHKIUi,
OTpPaXKAIOIINX PeaTbHBIE MPOIECCHI.

@DyHKIUY, ONUCHIBAIOIINE MPSIMYI0 U OOpaTHYIO MPONOPLMOHAIBHBIE  3aBHCHUMOCTH,  MX
rpaduku. I'paduueckoe perieHHe YpaBHEHHH U CHUCTEM YpaBHEHM.

9 kJ1ace
Yucna u eviyuucienus
JleficTBUTENIbHBIEC YUCIIA

PannonaneHple 4yncia, UppalyoHalIbHbIE YHCIA, KOHEYHbIE M OECKOHEUHBIE [1EeCATUYHbIE
IpoOu. MHOKECTBO AEUCTBUTEIBHBIX YHCEN; IEHCTBUTEIbHbIC YUCIa KaK OECKOHEUHBIE 1eCATUUHBIE
npobu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE MEXKAY MHOXKECTBOM JCHCTBUTENBHBIX YHUCENI H
KOOPAMHATHOU IIPSIMOA.

CpaBHeHHE [I€HCTBUTENBHBIX 4YHCEN, apu(MeTHdecKue JeHCTBUS C JIeHCTBUTEIbHBIMU
YUCJIAMH.

N3mepenust, npuOInKeHus1, OIICHKH

Pa3MCpBI 00BEKTOB OKpYZKaromero Mmupa, JJIMTCIIbHOCTD MTPOLECCOB B OKPYKAOUIEM MUPC.



[TpubnmxEHHOE 3HAYCHNE BEIMYMHBI, TOUHOCTh NMpUOImkeHus. Okpyrnenue yucen. [Tpukunka
U OLICHKA PE3yJIbTaTOB BBIYMCIICHUM.

Ypaenenus u nepasencmea
YpaBHeHUs C OJTHON MTEPEMEHHOM
JInneiiHoe ypaBHeHHUe. PelieHne ypaBHEHUH, CBOASIIMXCS K JINHEWHBIM.

KBanpatHoe ypaBHeHue. PemieHne ypaBHEHMM, CBOIALIMXCA K KBaJpaTHBIM. bukBanpaTtHoe
ypaBHeHue. lIpumepsl pelieHus ypaBHEHUN TPETbeW M 4YETBEPTOM CTENEHEH pa3JIOKEHUEM Ha
MHOKHTEIH.

Pemenne npoOHO-pallMOHAIBHBIX ypaBHEHUH. PelieHMe TEKCTOBBIX 3aqad aireOpandecKum
METO/IOM.

Cucremsbl ypaBHEHUN

VYpaBHeHHe C JBYyMsl TMEpEeMEHHbBIMU U ero rpaduk. PemeHue cucteM ABYX IHHEHHBIX
ypaBHEHUU C JBYyMsI TEpEMEHHBIMHU. PerneHue cucteM ABYX YpaBHEHUN, OJHO U3 KOTOPBIX
JTUHEHOe, a Apyroe — BTOpOW cTemeHu. I'paduueckas WHTEpHpeTaIsl CUCTEMbl YpaBHEHUH C
JBYMSI IEPEMEHHBIMHU.

Perienue TekcTOBBIX 3aau aNredOpandeckuM CriocoOOM.
HepasencrBa
YucaoBble HEPAaBEHCTBA U UX CBOUCTBA.

PemeHne JMHEWHBIX HEPABEHCTB C OJHOM IIepeMEHHOM. PelieHwe cucrteM JIMHEWHBIX
HEpaBEeHCTB ¢ OJHOW mnepemeHHOM. KBajpaTHble HepaBeHcTBa. ['paduueckas uHTepHpeTanus
HEPABEHCTB U CUCTEMHEPABEHCTB C JIBYMsI IIEPEMEHHBIMU.

Dynxkyuu
KBagpatuunas ynkuus, e€ rpaguk u cpoictpa. IlapaGona, KoopAUHATBI BEPUIMHBI Mapadoibl,
0Cb CHUMMETpPUHU 1apadoIbl.

I'padbuku  pyHKUMI:

Yucnoevie nocnedosamenvHocmu
Omnpenenenue U crocoObl 3aJjaHNus YMCIOBBIX MOCIEI0BaTEIbHOCTEN
[loHsTHIE YHMCIIOBOI MOCIIENOBATEIBLHOCTU. 3aJaHUE TIOCIEI0BATEIIBHOCTH PEKYPPEHTHON
dopmyoit u popMysoi N-ro uieHa.
Apudmernueckas 1 reoMeTpudeckas Mporpeccuu

Apudmernueckas u reomeTpudeckas nporpeccud. Popmyiibl N-ro 4iaeHa apuMeTHuecKo u
T€OMETPUYECKON ITPOrPECCUM, CYMMBI IEPBBIX N YIECHOB.

N300pakeHne UJIEHOB apHU(PMETHUYECKON U TIeOMeTpUYEeCKOM Mporpeccuii TOYKaMu Ha
KOOPJIMHATHOM IJIIOCKOCTH. JIMHEHHBIN U 3KCIOHEHIMAIBHBIA pOCT. CII0KHBIE TPOLIEHTHI.

Moayab «I'eomerpus»
7 knace

HavanpHele mnoHATHs reoMerpuu. Touka, mpsMas, OTPE30K, Jayd. Yrod. Buasl yrios.
BeprukanbHable 1 cMexHbIE YIUIbl. bruccekTpuca yria. Jlomanas, MHOroyroyisHuK. [lapamiensHoCTh 1
MEPIEHIUKYIISIPHOCTD IPSIMBIX.

Cummetpuunble ¢urypsl. OCHOBHBIE CBOWCTBa 0ceBOM cuMMmeTrpuu. [Ipumepsl cummerpun B
OKpPY’KaloILllEM MHUpE.



OCHOBHBIE NOCTPOEHMS C MOMOILBIO LUPKYJS U JIMHEHKHU. TpeyrosbHUK. BpicoTa, menuana,
OHMCCeKTpuca, UX CBOMCTBA.

PaBHOOEIpeHHBIN U pABHOCTOPOHHUM TpeyrojbHUKHU. HepaBeHCTBO TpeyroabHHUKA.

CpoiicTBa U MNpU3HAKK  paBHOOEApPEHHOro  TpeyroibHuka. Ilpu3Haku  paBeHCTBa
TPEYrOJIbHUKOB.

CpoiicTBa M MPU3HAKK MapaJljIeNbHbIX MpsAMbIX. CyMMa yIjoB TpeyrojibHUKa. BHeniHue yribl
TPEYrOJIbHUKA.

[Ipsamoyronbublii  TpeyrosbHUK. CBOMCTBO MeOWaHbl IPSIMOYTOJIBHOIO TPEYrOJBHUKA,
IIPOBEACHHON K TMIIOTeHY3€. I [pu3HakupaBeHCTBa IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpAMOyTroabHbIil
TPEyroJibHUK ¢ yriioM B 30°.

HepaBeHnctBa B reoMeTrpuu: HEpPaBEHCTBO TPEYroOJbHHUKA, HEPABEHCTBO O JIJIMHE JIOMaHOM,
TeopeMa 0 OOJIbIIeM yriie U 0oJblLIeiCTOpOHe TpeyroiabHuKa. [lepneHauKyssp U HaKJIOHHAas.

['eomerpuueckoe mMecto Touek. buccekrpuca yrina u cepeAMHHBIN MEPIEHIUKYISIP K OTPE3KY
KaK T€OMETPUYECKUE MECTa TOYEK.

OKpy>XHOCTh M KpYT, XOpJla U IUAMETP, UX CBOWMCTBA. B3anMHOE pacmoiokeHne OKpYKHOCTH U
npsimoid. KacaTtenbHas U cekyimias K oKpyKHOCTU. OKpYy>KHOCTb, BIMCaHHas B yroi. BmucanHas u
OTHMCaHHasl OKPYKHOCTH TPEYTOJbHUKA.

8 kiaacce

UYersipéxyronpuuku. IlapamtenorpamMm, €ro npu3Haku M CBOMCTBA. YacTHblE ciydau
napajiesiorpaMMoB  (IIPSIMOYTOJIbHUK, POMO, KBajapar), UX MpU3HaKu M cBoiictBa. Tpameuus,
paBHOOOKas Tparenus, e€ cBOMCTBa U Npu3Haku. [IpsMoyronbHas Tpanemnus.

Meron yasoenus Menuanbl. lLlentpanpHas cummerpusa. Teopema Paneca U Teopema o
IIPONOPLUOHAIBHBIX OTPE3KAX.

CpenHue TMHMM TPEeyroibHUKA U Tpanenuu. L{eHTp Macc TpeyroyibHuKa.

[TogoOue TtpeyronpHukoB, Koddduiment moaodus. [lpu3zHaku MoOgO00US TPEYrOJLHHUKOB.
[TpumeneHnne mogooust MpH PEIICHUN TPAKTHUECKUX 3a/1a4.

CpoiicTBa miom@aaei reomerpudyeckux ¢uryp. Dopmymnsl 18 IUJIOMAAN TPEyroJbHUKA,
napasesnorpaMma, pom6a u tpamneuu. OTHOIIEHUE TUToNaAel MoJ00HBIX QUryp.

Brruncnenue miomaaei TpeyroabHMKOB 1 MHOTOYTOJIbHUKOB Ha KJIET4aToi Oymare.
Teopema [Iudaropa. Ilpumenenne Teopemsl [Tudaropa npu pemeHn MpakTHYECKUX 3a1ad.

CuHyc, KOCHHYC, TaHI€HC OCTPOrOo Yyrja IpsSMOYTOJBHOIO TpeyroubHuka. OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. Tpuronomerpuueckue pyHkuuu yrinos B 30°, 45° u 60°.

BrucanHble 1 HEHTpaIbHBIE YIUIBI, YTOI MEXIY KacaTeIbHON MXOPAON. YTIIbI MEXIY XOpAaMu
U CEeKyllMMH. BrucaHHbIE M OIIMCaHHBIE YETHIPEXYTIOJIBHUKHU. B3aMMHOE pPAacloioKEHHE IBYX
okpyxkHocTel. Kacanue okpyxHoctel. OO0Iue KacaTeabHbIe K IBYMOKPYKHOCTSIM.

9 kiace

Cunyc, kocunyc, Tanresc yriaoB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
@opMysbl TPUBENEHUS.

Pemenue tpeyronpaukoB. TeopeMa KOCHHYCOB M TeOpeMa CHHYCOB. PellieHrne mpakTHYecKux
3a/1a4y C UCMOJIb30BAHUEM TEOPEMBIKOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanne mogobus. [logobre COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 TpOM3BENCHUH OTPE3KOB XOPJ, TEOPEMbI O MPOM3BEAC HUU OTPE3KOB CEKYIIUX,
TeopemMa O KBajipaTe KacaTelIbHOM.



Bekrop, mmmHa (MOIydb) BEKTOpa, COHANpaBJIEHHBIE BEKTOPHI, IPOTHBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OINEpaluyd HaJ
BEeKTOpaMH. Pa3znoxeHue BeKkTOopa IO JIBYM HEKOJUIMHEApHbIM BekTOopaMm. KoopauHAThl BEKTOpa.
CkanspHoe pou3BeICHNE BEKTOPOB, IPUMEHEHUE JJI1 HAXOXKACHUS UIMH U YIJIOB.

JlexapToBbl KOOPAMHATHI HA IJIOCKOCTH. YPAaBHEHUs IPSIMOM U OKPYKHOCTH B KOOPAMHATAX,
IIEPECEYCHUE OKPYKHOCTEH U IPSIMBIX. MeTOA KOOPAMHAT U €r0 IIPUMEHEHHUE.

[IpaBuibHbIE MHOTOYTrOJbHUKH. JlJIMHA OKpY:KHOCTH. ['pagycHas u paauaHHas Mepa yria,
BBIYMCIICHHE JIUTMH AYT OKpyx)HocTel. [lomanp kpyra, ceKTopa, CEerMeHTa.

JIBMKCHHS TUIOCKOCTH M BHYTPEHHHE CHMMETpHH (QUTYp (dJIEMEHTapHbBIE MPEICTABICHHUS).
[TapannensHbiii iepenoc. [1oBopoT.

MO}IyJ’IB «BCPOHTHOCTL H CTATHCTHKA»

7 Kjacc

[IpencraBienyre AaHHBIX B BUAE TaOmul, Auarpamm, rpadukoB. 3aloJHEHUE TaOIuL, YTEHUE U
MOCTPOCHHUE AMarpaMM (CTOJIOUKOBBIX (CTONOYATHIX) M KPYroBbIX). UTeHHEe TpaduKoOB peasbHBIX
nporeccoB. V3pneduenne nHpopMai U3 AUarpaMMm W TaOJHI, MCIIOJIB30BaHHE M WHTEPIPETALHUs
JTAHHBIX.

OnucatenpHas CTaTUCTHKA: CpeAHee apu(MeThdeckoe, MeauaHa, pa3Max, HauOosbliee MU
HauMeHblllee 3HaueHus1 Habopa YMCIOBBIXJaHHBIX. [IprMepsl ciayyaliHOM U3MEHUYUBOCTH.

CnyuyaitHplii SKkcriepuMeHT (ONBIT) M ciydailHoe coObiTue. BepostHocTh M yactoTa. Pounb
MaJOBEPOATHBIX M MPAKTHYECKH JOCTOBEPHBIX COOBITHII B mpupoje u B olOmiectBe. MoHeTa u
WrpajabHas KOCTbB TEOPUH BEPOSITHOCTEM.

I'pad, BepmmHa, peOpo. Crenenp BepuiMHbl. Yucno pébep M cymMMapHas CTENEHb BEpILUH.
[IpencraBnenue o cBsiznoctu rpada. Llenn u mukiet. [Tytu B rpadax. O6xoxn rpada (9iIepoB myTh).
[Ipencrasnenue 06 opueHTUpOBaHHOM Trpade. Pemenue 3agauc moMoriso rpados.

8 kiaacce

[IpeacraBnenne mAaHHBIX B BUAE TaOdWI, auarpamM, TpadukoB. MHOXKECTBO,  DJIEMEHT
MHOECTBA, noAMHOXecTBo. Omepanuu  HaJg MHOXKECTBaMH: OOBEAMHEHUE, TMepeceyeHue,
nornonHenue. CBoiicTBa omeparuii  HaJg MHOXKECTBAMHU: TEPEMECTUTEIBHOE, COYeTaTeIbHOE,
pacrmpenenuTenbHoe, BKIOYeHUs. Vcmonb3oBanue rpaduyueckoro MPeACTaBICHHUS MHOMXECTB IS
OMMCaHUsl peajbHBIX MIPOLIECCOB U SIBICHUH, IPU PEIICHUH 3a]1a4.

I/I3M€p€HI/Ie pacce€ruBaHrsl JaHHBIX. I[I/ICHepCI/ISI U CTAHJAPTHOC OTKJIIOHCHHE YUCIIOBBIX Ha60pOB.
[[HarpaMMa pacceruBaHus.

DOneMeHTapHble COOBITHS cilydaiiHoro ombiTa. CiyyaifHble coObITHS. BeposTHOocTH COOBITHIA.
OnpIThl ¢ PaBHOBO3MOKHBIMH 3JI€MEHTAapHBIMU COOBITUAMU. CiydaiiHblii BbIOOp. CBS3b MEXIy
MaJIOBEPOSITHBIMU U MIPAKTHUECKHU JIOCTOBEPHBIMU COOBITHSIMU B IPUPOE, OOIIECTBE U HAyKe.

HepeBo. CBoiicTBa J€peBbEB: €IUHCTBEHHOCTh MYTH, CYIECTBOBAHME BHUCSYEH BEPILUHBI, CBA3b
MEXy YHCIOM BepmMH W yucioM péoep. [IpaBmio ymHokeHus. Pemienune 3amad ¢ mMOMOIIBIO
rpacdoB. [IporuBononoxueie coOwbiTusa. Juarpamma Diinepa. OObenuHEHHUE U TEpPEeCcEYCHHE
coOpiTuii. HecoBmecTHbIe coObITHS. DOpMysia CI0KEHUSI BEPOATHOCTEH. YCIOBHAs BEPOSTHOCTb.
[IpaBuno ymuoxxenusi. HesaBucumpie coObiTus. [IpeacTaBieHue sKCIIEpUMEHTaB BUIE JIEpPEBa.
Pemrenue 3amau Ha HaXOXKJIEHUE BEPOSITHOCTEM C IMO- MOIIBIO JIEpEBA CIYYalHOrO 3KCIEPUMEHTA,
nuarpamm Jusepa.

9 kjaacc



[IpencraBienue NaHHBIX B BUJIE TAOJIUILL, JUarpamm, rpaduKoB, MHTEpIpeTalus JaHHbIX. UTeHue u
MOCTPOCHUE TAOIHUL, TUarpaMm, rpauKoB M0 peaibHbIM JaHHbBIM.

[lepectanoBku u ¢akxropuan. Coueranus u 4yucio coueranuit. Tpeyronbuuk Ilackans. Pemenue
3aJja4 C UCHOJIb30BaHUEM KOMOMHATOPUKH.

I'eomeTpuueckast BeposiTHOCTh. CiiydaiiHbIi BEIOOP TOUKM U3 QUTYpHI HA TUIOCKOCTH, U3 OTPE3Ka U
U3 JyTU OKPY>KHOCTH.

Ucnpiranue. Ycnex u Heyaada. Cepusi ucnblTaHu A0 mepBoro ycmnexa. Cepusi HCIBbITAHHUI
bepnymnu. BeposiTHocTH cOObITUH B cepun HcnbITaHU bepHyiuim.

CrnyuaiiHast BelIMUMHA U paclipeie]ieHUue BeposiTHOCTEe. MaTemMaTnueckoe 0KUJaHUE U AUCIIEPCHSI.
[Ipumeppl MaTEMaTHUYECKOIO OXKUAAHMUS KAK TEOPETUYECKOIO CPEIHEro 3HAYECHHs BEIMYUHBI.
MareMatnueckoe 0KUAaHUE U JUCIIEPCUS CIIy4YalHON BEJINYUHBI

«4HUCJIO YCIIEXOB B CEPUU MCIBITAHUNA bepHyim».

Ilonsatue o 3aKoHe OOJBIIUX YHCEIL. I/ISMepeHI/IC BCpOHTHOCTeﬁC MOMOILI0 YacToT. Poab u
3HaYeHHUE 3aK0HA OOJBIINX YHCET B npupoac u O6IJ_I€CTB6.

2. Ilnanupyemble pe3yJibTATHI OCBOCHHS YUeOHOIr0 NMpeaMeTa
OcBoenne yuebHOTO npenMeTa «MaTemMaTuka» TOHKHO 00eCleunBaTh JOCTIKEHHE Ha ypOBHE
OCHOBHOTO 00IIero o0pa3oBaHHs CIEAYIOIMX JIMYHOCTHBIX, METANpPEIMETHBIX M IPEIMETHBIX
00pa30BaTeNIbHbIX PE3YyIbTaTOB:

JIMYHOCTHBIE pe3yabTaThbl

JIMYHOCTHBIE pE3yJbTaThl OCBOGHMsS IporpaMMmbl yueOHoro mpeamera «MaTtemaTukay
XapaKTepU3YIOTCS:

Hampuom uyecKoe seocnumanue.:

MIPOSIBJICHUEM HHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCUHCKOM MAaTE€MaTUKH, LIEHHOCTHBIM
OTHOILLIEHUEM K JOCTHXKCHUSAM POCCUMCKUX MAaT€MaTUKOB U POCCHUMCKOM MAaTEMaTUYECKOM LIKOJBI, K
MCIIOJIb30BAaHUIO ATHUX JIOCTH)KEHUHN B IPYrUX HayKaX U MPUKJIAJHbIX cepax.

Fpao:cdancxoe u oyxoeno-npaecmeeﬂnoe eocnumanue:

TOTOBHOCTBIO K BBIOJIHEHUIO O0O0sI3aHHOCTEH TpaXIaHWHA U peaju3alid ero Mpas,
MPEJICTaBICHUEM O MaTeMaTHYeCKHX OCHOBaxX (PYHKIIMOHWPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHUH,
MPOLIeIyp TPAXIAHCKOTO OOIIECTBa (BBIOOPHI, OMPOCHI U TIP.); TOTOBHOCTBIO K OOCYKJIEHUIO dTHYECKUX
np06neM, CBA3aHHBIX C MPAKTHYCCKUM IIPHUMCHCHUCM )IOCTH)KGHHI;'I HAayKH, OCO3HAaHHUEM BaXXHOCTHU
MOPaTbHO-ITHUECKUX MPUHIIUIIOB B JIEATEIHHOCTH yUEHOTO.

Tpyooeoe éocnumanue:

YCTAaHOBKOW Ha AaKTUBHOE Yy4yacTHE€ B pEIICHWH TMPAKTUYECKUX 3a7ady MaTeMaTH4YeCKOu
HaIpPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaT€MaTHYECKOro oOpa3oBaHMs Ha MPOTSHKEHUU BCEH KU3HU
JUISL YCIIEITHOW TPO(ECCHOHATBHON NEATETLHOCTH U Pa3BUTHEM HEOOXOJIUMBIX YMEHHH; OCO3HAHHBIM
BBIOOPOM M TIOCTPOCHHUEM WHAMBUIYAIbHOM TPaeKTOPUH 00Pa30BaHMs U KU3HEHHBIX IUIAHOB C YUETOM
JMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEMH.

Jcmemuueckoe socnumanue:



CIOCOOHOCTBIO K AIMOLMOHAIIBHOMY M 3CTETHYECKOMY BOCIPHUATHIO MAaTeMaTHYECKUX OOBEKTOB,
3aJa4, peleHui, pacCy AeHH; yMEHNIO BUIETh MaTeMaTUYECKUE 3aKOHOMEPHOCTHU B UCKYCCTBE.

OpUEHTAllUEel B JEATEJIBHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpEJCTaBlIeHUNH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YENIOBEKa, IPUPOABI U OOIIECTBA, IOHUMaHHEM MaTeMaTUYECKOM
HayKH Kak cQepbl 4elOBEYECKOW AESITeNbHOCTH, JTAlloOB €€ Pa3BUTHS U 3HAYMMOCTH JJISi Pa3BUTHUS
UUBUJIM3AIMHM; OBJIAJICHUEM S3bIKOM MaTEMaTHKU M MaTeMaTU4YecKOW KyJIbTypoll Kak CpelCTBOM
MO3HAHUS MUPA; OBJIa/IEHUEM [TPOCTEHIIMMH HaBbIKAMU HCCIIEA0BATEIbCKON ACSITENTbHOCTH.

Qusuueckoe eocnumanue, Gopmuposanue Kyabmypbl 300pP08bi U IMOUUOHAILHOZ0
onazononyuusn:

TOTOBHOCTBIO INPUMEHSATh MaT€MaTHYECKHE 3HAHMS B HHTEPECAX CBOETO 3I0pPOBbs, BEICHUS
3I0pOBOTO 00pa3a >KM3HU (30pOBOE MUTaHHE, COATAHCHUPOBAHHBIA PEXHM 3aHATHH U OTHBIXA,
perynsipHasi (puzndeckass akTHBHOCTb); C(HOPMUPOBAHHOCTHIO HABBIKA Pe(PIIECKCUH, TPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TAaKOTI'0 K€ MpaBa JIPyroro 4ejioBeka.

IKonozuueckoe socnumanue:

OpUEHTAllMe Ha TpPUMEHEHHWE MaTEeMaTWYeCKUX 3HAHWM s pelIeHUus 3amady B 00JiacTu
COXPAHHOCTHU OKPY’KAIOILIEH CPEbl, INIAHUPOBAHUS MMOCTYNIKOB M OLIEHKHA UX BO3MOKHBIX MOCJIEACTBUM
JUTSL OKPY>KaIoIIEe cpefibl; OCO3HAHMEM II00AbHOTO XapaKkTepa AKOJIOTMYECKUX MPOOIeM U MyTe ux
peueHusl.

Juunocmuuie pe3ynomameul, obecneuusarujue alanmayuro odyvarouiecoca K - u3
MEHANOUWUMCA YCTI08UAM COUUALHOU U RPUPOOHOIL CPEObl:

TOTOBHOCTBIO K HeﬁCTBHHM B YCJIOBUIAX HeOHpeI[eJ'IéHHOCTI/I, MOBBIICHUIO YPOBHSA CBOEM
KOMIICTCHTHOCTHU Y€PE3 NPAKTUYICCKYIO JACATCIBHOCTh, B TOM YHCJIC YMCHHUC YYUTHCA Yy APYIUX J'IIO,Z[eI\/'I,
HpI/IO6pCTaTI) B COBMECTHOM ACATCIIBHOCTH HOBBIC 3HAHWA, HABBIKW U KOMIICTCHIIMU U3 OIIbITA APYTUX;

HE0OX0IMMOCThIO B (OPMUPOBAHHWM HOBBIX 3HAHUH, B TOM 4YHClEe (DOPMYIHpPOBATH HJAEH,
HOHSATHS, TUIOTE3bl 00 00BEKTAX U SBJICHUAX, B TOM YHCJIE pPaHee HE U3BECTHBIX, 0CO3HABATH JE(PHUIIUTHI
COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIMIO KaK
BbI30B, TPEOYIOIUN KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMbIE PELLIEHUS U IeHCTBUSA, POPMYIHPOBATH
U OLICHUBATh PUCKHU U MOCIEICTBUS, (OPMUPOBATH OIBIT.

MeTanpeamMeTHblie pe3yabTaThl

MCTaHpCIlMeTHBIC PE3YIbTATBl OCBOCHUSA MPOrpaMMbl y‘-Ie6HOI‘ 0 MmpeamMceTa «MartemaTuka»
XapaKTECPUIYIOTCA OBJIAJACHUCM YHUBCPCAJIBHBIMHU IMO3HABATCIIBHBIMU HGfICTBHHMI/I, YHUBCPCAJIbHBIMHA
KOMMYHUKATHBHBIMU JEHUCTBUSIMU U YHUBCPCAJIbHBIMU PETYJIATUBHBIMU JIEUCTBUSIMU.

YHUBepcallbHbIe TO3HABATENIbHBIE JEWCTBUS oOecreunBaloT (popMuUpoBaHUE 0a30BBIX KOTHHUTHUBHBIX
nporeccoB  oOyuarauuxcs (OCBOGHHE METOAOB IIO3HAHMS OKPYKAlOIIEro MHpa; IpUMEHEHHE
JIOTMYECKUX, UCCIIeIOBATENbCKHUX OINepaluii, yYMeHui paboTaTh ¢ HHPOpMaIuei).

Ba3zoevie nocuueckue oeiicmeusn:

. BBISIBJISITH M XapaKTEpU30BaTh CYIIECTBEHHBbIE NPU3HAKKM MaTEeMaTHYECKUX OOBEKTOB,
MOHSTUN, OTHOLIEHUH MEXIy MNOHATHIAMH; QOPMYIHpPOBATH ONpEAENICHUS TMOHSATHH; yCTaHaBIUBATh



CYIIECTBCHHbIM MpH3HAK KJIACCH(PHUKAIIMM, OCHOBAHUS [UIg OOOOIIEHUS M CpaBHEHHUS, KPUTEPHH
IIPOBOJMMOI0 aHAJIN3a;

. BOCIIPHHUMATh, (OPMYIMPOBATH U TNPEOOPA3OBBIBATH CYXKACHUS: YTBEPIUTEIbHBIC U
OTpHLIATENIbHBIE, €IUHUYHBIE, YACTHBIE U O0IUE; YCIOBHBIE;
. BBISBIISITh MaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H M NMPOTUBOpeUus B (hakrTax,

JTAHHBIX, HAOIIOJACHUSX W YTBEPXKICHUSX; IPeJIaraTh KPUTEPUU IS BBISIBICHUS 3aKOHOMEPHOCTEH W
MIPOTUBOPEUUI;

J Jienath BBIBOJIBI C MCIOJB30BAHUEM 33aKOHOB JIOTMKH, JEAYKTHUBHBIX M HHAYKTHBHBIX
YMO3aKJIIOUEHNUH, YMO3aKJIIOUEHUH 110 aHAJIOTUY;
J pa3dupath JA0Ka3aTeNbCTBA MATEMAaTUYECKUX YTBEPKACHUM (IPSAMbIE U OT MIPOTUBHOTO),

IPOBOJAMUTH CaMOCTOSITENIbHO HECJIOXHbIE J0Ka3aTelbCTBA MaTeMaTU4YecKuX (PaKkToB, BBICTpanBaTh
apryMEHTaluIO, TPUBOIUTH IPUMEPHI M KOHTPIPUMEPDI; 000CHOBBIBATH COOCTBEHHBIE PACCYKIICHUS;

. BbIOMpaTh CcHocoO pemieHUs ydeOHOW 3afauu (CpaBHUBATh HECKOJBKO BAapUaHTOB
peleHusi, BBIOMpaTh Hanbosiee MOAXOAAMINNC Y4ETOM CaMOCTOSTENIbHO BBIJICICHHBIX KPUTEPUEB).

Bazoevie uccneooeamenvckue oeiicmeusn:

J UCIIONIB30BAaTh ~ BOIPOCHI  KaK  HMCCIIEJOBATEIbCKHHA  WHCTPYMEHT  IO3HAHUS;
(GopMyIHpOBaTH BONPOCH], (PUKCHPYIOIINE TPOTHBOPEYNE, IIPOOIIEMY, CAMOCTOATEIIFHO YCTaHABIMBATh
HCKOMOE U JaHHOE, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMIO, MHEHHE;

J NPOBOAUTH IO CAMOCTOSITEIBHO COCTABICHHOMY IUIaHY HECJIOXKHBIA AKCIIEPUMEHT,
HeOOJIBIIIOE HCCIIEA0BAHNE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIECKOT0 00bEKTa, 3aBUCHMOCTEN
00BEKTOB MEXIY COOOI;

J CaMOCTOATENIFHO (POPMYJIMPOBATh 0OOOIICHUS U BHIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HaOJIIOJICHUs, HCCIICIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX pE3YJbTaTOB, BBIBOJIOB H
0000111eHHI;

J IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHUE MPOIIECCA, @ TAK)KE BBIABUIATh MPEATIONOKECHUS O
€ro pa3BUTUU B HOBBIX YCIOBUSIX.

Pabora ¢ unpopmanueii:

J BBISIBJISITH HEIOCTATOYHOCTh U M30BITOYHOCTh MH(POPMAIIUH, JAHHBIX, HEOOXOIUMBIX IS
pelIeHus 3aJauH;

o BbIOMpATh, aHATU3UPOBATh, CHUCTEMATU3UPOBAaTh M WHTEPHPETHPOBATH HHPOPMALUIO
pa3IMYHBIX BUJOB U (OPM MpECTABICHHUS;

. BbIOMpaTh (pOpMy MpeAcTaBieHUuss MHPOPMAIMK U WUIIOCTPUPOBATh pElIaeMble 3a7auu
cXeMaMH, AMarpaMMaMu, HHOM rpadukoil 1 uX KOMOMHAIUSIMU;

J OLICHMBATh HAJE&KHOCTh MHPOPMALMU N0 KPUTEPHSIM, MPEAJIOKEHHBIM YUUTEIEM WIH

chopMyTUPOBAaHHBIM CaMOCTOSITEIHHO.
YHuBepcanbHble KOMMYHUKATUBHBIE IEHCTBUS 00eCTIeYnBaOT C(hOPMHUPOBAHHOCTH COIUATBHBIX
HABBIKOB 00yYaIOIINUXCHI.

Obwenue:

. BOCIIPUHUMATh U (HOPMYITUPOBATh CYXKAECHUS B COOTBETCTBHM C YCJOBHUSMHU M LEISIMU
o0IIeHus; ACHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MHCbMEHHBIX TEKCTaX,
JTaBaTh MOSCHEHUS MO XOJly PEIICHUs 3a/1a4l, KOMMEHTHUPOBATH MOJIYYEHHBIH pe3ysbTarT;

. B X0JIe OOCYX/IEHUS 3aJjaBaTh BOIIPOCHI MO CYIIECTBY OOCYX/1aeMOW TeMbI, POOIEMBI,
pemaeMoi 3a7jauu, BHICKa3bIBAaTh UJIEU, HALIEIICHHBIE HA ITOMCK PELIEHUS; COIIOCTABIISATh CBOM CYKIECHUS
C CYXICHHMSIMH JpPYTUX YYacTHUKOB JMajora, oOHapyXHUBaTh paziuyhe M CXOJCTBO IMO3ULUH; B
KOPPeKTHOH (hopMe hopMyTHpoBaTh pa3HOIIACUS, CBOU BO3PAKEHUS;

o MPEJICTaBIISATh PE3yNbTaThl PElIeHUsl 3a7aud, SKCIEpUMEHTa, HCCIIEOBaHUS, MPOEKTa;
CaMOCTOSITENIFHO BBIOMpaTh (opMarT BBICTYIUIEHUS C YYETOM 3a/ad MpEe3eHTallud U O0COOEHHOCTEH
ayJTUTOPHUH.



Compyonuuecmeo:

o MOHUMATH U HUCIIOJI30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIYaTbHOU paOOTHI MpH
pelIeHn: y4eOHBIX MaTeMAaTHUECKUX 3aJ1a4; MPUHUMATH I1eJTb COBMECTHOM ACSITETLHOCTH, TUIAHUPOBATH
OpraHu3aIluI0 COBMECTHOM paboThI, paclpeneNsaTh BUIAbl padoT, TOTOBAPUBATHCS, 00CYKIATh MPOLIECC U
pe3ynbTat paboThl; 0000IIaTh MHEHUST HECKOJIBKUX JIFOJICH;

. y4acTBOBaTh B TPYNNOBBIX (hopmax paboThI (00CYX aeHUSI, OOMEH MHEHHSIMH, MO3TOBBIC
HITYPMBI W Jp.); BBIIOJHATH CBOK YacTh PabOThl M KOOPAMHUPOBATH CBOW JACWUCTBUS C JIPYTHMH
YJIeHaMHd KOMAaHJbl; OIICHMBATh KAaueCTBO CBOEr0 BKJIAga B OOMMHA MPOAYKT IO KPUTEPHUSM,
c(OpPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMO/ICHCTBUSI.

YHuBepcallbHbIC PETYISATUBHBIC JCHCTBHS  00eCleYnBarOT (OPMHUPOBAHUE CMBICIOBBIX
YCTAHOBOK U JKU3HEHHBIX HABBIKOB JINYHOCTH.

Camoopzanumuuﬂ:

CaMOCTOSATEIbHO COCTaBIAThH IUIAH, alNTOPUTM pElIeHUs 3afaud (WM ero 4actb), BHIOMpATh
CrIoco0 penieHust ¢ YIETOM UMEIONTUXCS PeCypCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yuéTOM HOBOM HH(OpMAIIHUH.

Camokonmponw:

. BJIAQJIETh CIIOCOOAMHU CaMONPOBEPKH, CAMOKOHTpPOJIS IpoLecca U pe3yibTara pelieHus
MaTeMaTHYECKOM 3aJa4u;

. IPEIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IIPM PELICHUM 3aladd, BHOCHUTH
KOPPEKTHUBBI B JIEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIbCTB, HAWIEHHBIX OLIMOOK, BBISBICHHBIX
TPYIHOCTEH;

. OLICHMBAaTh COOTBETCTBHUE PE3yJIbTaTa AEATEIbHOCTU IOCTABJICHHOW LIEIU U YCJIOBUSM,
OOBSICHATH TPUYMHBI JOCTHKCHHUS WM HE JOCTHKCHHUS LENH, HaXOIUTh OMHMOKY, NaBaTh OLEHKY
IPUOOPETEHHOMY OTIBITY.

IIpenmeTHble pe3yJbTaThbl 00y4YeHHs] MATEMaTUKH B 5-9 Ki1accax

5 KJ1ace
Yucna u eviuucnenusn

e [loHuMaTh W MNPaBWIBHO YMNOTPEOIATh TEPMHUHBI, CBA3aHHBIE C HATYPaJbHBIMH YHCIAMH,
OOBIKHOBEHHBIMH U JIECATUYHBIMU JPOOSIMHU.

e (CpaBHMBaThb U YNOPSJAOYMBATh HATypaJbHbIE 4YHCIA, CPABHUBATh B IMPOCTEHIIUX CiIydasx
OOBIKHOBEHHBIE APOOH, 1ECATUUHBIE IPOOH.

e (COOTHOCHUTH TOYKY Ha KOOPAMHATHOM (YMCIOBOM) NPSIMON C COOTBETCTBYIOLIMM €W YHCIOM M
n300pakaTh HaTypaJbHbIE YMCIIa TOYKAMH HA KOOPJMHATHOW (YUCIOBOM) MPSIMOIA.

e BrimonHATh apudmernyeckue JEHCTBUS C HATypaJbHBIMM 4YHCIIaMH, C OOBIKHOBEHHBIMH
JIpOo0sIMU B IPOCTEHININX CITydasix.

e  BrINoNHATH NPOBEPKY, IPUKUIKY PE3Y/IbTaTa BEIYUCICHUI.

e  OkpyrasaTh HaTypajbHBIE YHCIA.

Pemienue TekcTOBBIX 3a71a4

e Pemare TEeKCTOBbIE 3aJaud apuU(PMETHUECKUM CIIOCOOOM M C IOMOIIBIO OPraHU30BaHHOIO
KOHEYHOro Tiepebopa BceX BO3MOKHBIX BAPUAHTOB.

e Pemarts 3amaud, coaepiKalive 3aBUCHUMOCTH, CBS3bIBAIOIIME BETUYMHBI: CKOPOCTh, BpeMS,
paccTosiHue; 1IeHa, KOJIMYECTBO, CTOUMOCTb.

e lcnonb30BaTh KpaTKUE 3alIUCH, CXEMBI, TAOJIUIBI, 0003HAYEHHUS IIPU PEIICHUH 3a]1ad.

e Jlonb30BaTbCsl OCHOBHBIMHM E€OMHHUIIAMHM M3MEPEHUS: LEHBI, MAacChl; PacCTOSIHUS, BPEMEHH,
CKOPOCTH; BBIPA)KaTh OJJHU €UHUIIBI BEJINYMHBI UEPE3 JPYTHE.



e lI3BiekaTh, aHAIM3UPOBATH, OICHUBATh WH(OpPMAIHIO, TMPEACTABIECHHYIO B TaOiuie, Ha
CcTOJIOYATOW aWarpaMMme, MHTEPIPETUPOBATH IPEACTABICHHBIC TaHHBIC, WCIIOJIL30BATh JaHHBIC MPHU
pelieHuu 3aaad.

Haznaonan zeomempus

e [losb30BaThCsd TEOMETPUUYECKUMH TOHATUSIMHU: TOYKa, TMpsiMas, OTPE30K, Jy4, Yroil,
MHOTOYTOJIBHUK, OKPYKHOCTb, KPYT.

e [IpuBoauTh mNpUMEpPHl OOBEKTOB OKPYXKAIOIMIETO MHpaA, HMEIOMUX (OpMy H3YYSCHHBIX
reoMeTpuuYecKux (uryp.

e lcnosnb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIJIaMH: BEpIIMHA CTOPOHA; C MHOTOYT'OJIbHUKAMMU:
yToJ1, BEPIIMHA, CTOPOHA, IMArOHalb; C OKPYKHOCTBIO: PaANyC, AUAMETP, LIEHTP.

e 300paxaTh W3y4YeHHBbIC T€OMETpUUYECKHE (DUTYpHl Ha HEJIMHOBAHHOW M KJIETYaTOH Oymare ¢
MIOMOIIBIO IIUPKYJISI U JIMHEUKH.

e HaxoauTh JJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HU3MEPEHHUEM C TMOMOIIBIO JIMHEWKH, CTPOUTH
OTPE3KHU 33IaHHOM JUITMHBI; CTPOUTH OKPYKHOCTh 33/IaHHOTO pajuyca.

e lcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPSMOYTOJIbHUKA, KBajpaTa ISl UX HOCTPOEHUS,
BBIYHCIICHUSI TIJIOIIA U U TIEPUMETPa.

e Brpluncnare mnepuMeTp W IUIOWAAb KBaJpara, MNPSIMOYrOJbHUKA, (DUTYp, COCTAaBICHHBIX U3
MPSIMOYTOJILHUKOB, B TOM 4Hclie GUryp, N300pakEHHBIX Ha KIETYaTOl Oymare.

e [loysb30BaThCA OCHOBHBIMU METPUUYECKUMH €IUHUIIAMU U3MEPEHUS JUTMHBI, TUTOMIAIN; BEIPAXKaTh
OJIHY €JIUHUIIBI BETUYMHBI Uepe3 APyrHe.

e PacnosHaBarh mapaienenurnen, KyO, HCIOJNb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, PeOpPO TpaHb,
U3MEpEHUS; HAXOIUTh U3MEpPEHUANapaeNnenumnesa, Kyoa.

e Bromuciare o00bEM KyOa, mNapauielienurena 1Mo 3aJaHHBIM H3MEPEHUSM, I10JIb30BAThCS
SMHHUIIAMA H3MEPEHUs 00bEMa.

e Pemarh HecHoXHBIE 3aJa4yd Ha HM3MEPEHUE TEOMETPUYECKMX BEJIMYMH B IPAKTHYECKHUX
CUTyaIUsX.

6 KJIace

Yucna u evluucienusn

e 3HaTh U TOHUMATh TEPMUHBI, CBI3AHHBIE C PA3TMYHBIMU BHIAMH YHUCEI U CIIOCOOAMU UX 3aIMCH,
MEPEXOIUTH (€CITH 3TO BO3MOKHO)OT OJHOM (POPMBI 3aITUCH YHCIIA K APYTOM.

e (CpaBHMBAThH U YHOPSATOUYMBATH LIETIBIC YHCIIA, OOBIKHOBEHHBIC U JICCSITUYHBIE IPOOU, CPaBHUBATH
YHUCJIa OJTHOTO U Pa3HBIX 3HAKOB.

e BrimonHATh, coueTas YCTHbIE W THChbMEHHBbIE TPUEMBI, apuMeTHUecKue IeHCTBHUS C
HATYpaJIbHBIMHU U LIE€JIBIMU YHCIIaMHU, OOBIKHOBEHHBIMH U JIECATUYHBIMH APOOSIMH, TOJIOKUTEIBHBIMHA U
OTPHUIIATEIILHBIMU YHUCIIAMHU.

e BpuMCIATh 3HAYEHUS YMCIOBBIX BBIPAXKEHHM, BBIMOJHATh NPUKUIKY U OLIEHKY pe3yJbTara
BBIUMCJICHHI; BBITOIHITH Pe0Opa30BaHUS YHCIOBBIX BBIPAXKEHUN HA OCHOBE CBOWCTB apU(PMETHUECKUX
JIEUCTBHH.

e COOTHOCHUTH TOUKY Ha KOOPAMHATHON MPSIMON C COOTBETCTBYIOIIMM €H YHCIOM M H300pakaTh
YKCJIa TOYKAMU Ha KOOPJMHATHOU MPSMOM, HAXOAUTH MOJYJIb YUCIIA.

e  COOTHOCUTH TOYKHU B MPSIMOYTOJILHOM CUCTEME KOOPJMHAT C KOOPJIMHATAMHU ATON TOYKH.

e  OKpyrJsTh LETbIe Yhcia U IECITHIHBIC APOOH, HAXOAUTH MPUOIMKEHUS YHCEIL.

Yucnosvie u OyKkeennvie 8vlparzcenus

e [loHumaTh U ynoTpeOISITh TEPMHUHBI, CBSI3aHHBIC C 3aMMHMCHIO CTEMEHU YUCIIA, HAXOAUTh KBaapatT
Y KyO 4rciia, BEIYUCISATh 3HAYCHHS YHCIIOBBIX BBIPAXKECHHH, COJIEP)KAIINUX CTETICHH.

e [lonb30oBaThCad MNpU3HAKAMU JEIMMOCTH, pACKIA/bIBaTh HATypallbHble YHCJIA Ha MPOCTHIE
MHOKHUTEIIH.

e [lonb3oBaThCs MacITaboOM, COCTABISATH IPOMOPLIMU U OTHOIICHHUS.

e lcnonp3oBaTh OYKBHI 1Jisi O0OO3HAYECHHS] YHUCEN TIPH 3alUCH MATEMAaTHYECKUX BBIPAKEHUH,
COCTaBJISITh OYKBEHHBIC BBIpOXECHHS W (OPMYJBI, HAXOIUTh 3HAYEHUsT OYKBEHHBIX BBIPAKCHUH,
OCYIIECTBIISIS HEOOXOAMMBIE MOJACTAHOBKUA M MPEOOpa3OBaHUS.



e HaxoauTb HEU3BECTHBIM KOMIIOHEHT PaBEHCTBA.

Pewenue mexcmogoix 3adau

e Pemars MHOTOIIArOBbIe TEKCTOBBIE 33]a4l apU(METHYECKIM CIIOCOOOM.

e Pemarts 3a7auu, CBS3aHHBIE C OTHOLIEHMEM, MPONOPLUOHAIBHOCTBIO BEJIMYMH, MPOLIEHTAMU;
pemaTh TP OCHOBHBIE 33/1a4H HA APOOH U MPOLEHTHI.

e Pemare 3azauu, cojepkalive 3aBHUCHUMOCTH, CBA3BIBAIOIIME BEJIMYMHBL: CKOPOCTb, BpEM,
paccTosiHue, LieHa, KOJIMYeCTBO, CTOMMOCTb; IIPOU3BOAUTEIILHOCTh, BpeMsl, 00bEMa paboThl, HCHOIb3Ys
apudMeTHuecKue  JEHCTBHS, OLEHKY, MPHUKUAKY; TOJb30BAThCA  CAMHHULIAMH  H3MEPEHUS
COOTBETCTBYIOLIMX BEIMYUH.

e CocraBnsaTh OyKBEHHBIC BBIPKEHUS IO YCIOBHIO 33/1a4H.

e l3BnekaThb WH(POPMALUIO, MPEICTABICHHYIO B TaOnMIaxX, HAa JUHEWHOW, CTONOYATON wWin
KpyroBoW JuarpamMmax, HWHTEPIPETUPOBATh IPEACTABICHHBIC JAHHBIE; MCIIOIb30BaTh JaHHBIE IIPU
peLIeHUH 3a/1a4.

e IIpencraBnsaTs HHGOPMAIHIO C TOMOIIBIO TAOIHUI, THHEWHOM U CTOJIIOUATON TUATPAMM.

Harnsanas reomerpus

e [lpuBoauth npHUMEpbl OOBEKTOB OKPYKAIOLIETO MHpa, HMEIUX (OpMYy H3YUYEHHBIX
Te€OMETPUYECKUX IIOCKUX U MPOCTPAHCTBEHHBIX (DUTYP, IPUMEPHI PaBHBIX U CUMMETPHUYHBIX (PHUTYD.

e M300pakaTh C MMOMOIIBIO LUPKYJS, JTUHEHKH, TPAHCIIOPTUPA HAa HEJIIMHOBAHHOW U KJIETYATOM
Oymare u3y4eHHbIE IUIOCKHE reoMeTprudeckre (Urypbl U KOHQUrypauuu, CUMMETpUYHbIE (UTYpBI.

e Jlonb30BaThCsl TE€OMETPUUYECKUMHU MOHSATHSAMHU: PABEHCTBO (PUTyp, CUMMETpUS; HCIIOIb30BaTh
TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPUEN: OCb CUMMETPUHU, LIECHTP CUMMETPHH.

e HaxoauTph BeJIMYMHBI YIJIOB U3MEPEHUEM C MOMOIIBIO TPAHCIOPTUPA, CTPOUTDH YIJIbl 33aHHOM
BEJIMYMHBI, MOJb30BATHCS MPH PELICHUU 3a/1ad I'pajlyCHOM Mepoil yIyioB; paclo3HaBaTh Ha 4epTexkax
OCTpBIM, IPSIMOM, pa3BEPHYTHIM U TYION YIJIBL.

e  BbIuuciATh AIMHY JIOMAHOM, IEpUMETP MHOT'OYTIOJIbHHKA, [10Jb30BaThCs €AMHUIIAMU U3MEPEHUS
JUIMHBI, BBIPa’KaTh OJIHU €IMHUIIBI U3MEPEHUs JUIMHBI Yyepe3 Jpyrue.

e HaxonuTe, uCHONB3ys UYEPTEKHBIE MHCTPYMEHTHI, PACCTOSHUS: MEXIY JABYMS TOYKaMH, OT
TOYKH /10 MPSIMOH, JUTMHY ITyTH Ha KBaJIpaTHOM CeTKe.

e  Briuncnare miomaab GUryp, COCTaBICHHBIX U3 IPSIMOYTOJbHUKOB, HCIIOJIb30BAaTh pa3OueHue Ha
IPSIMOYTOJIBHUKH, Ha paBHbIE (UTYpPBI, TOCTPAaUBAHUE J0 MPSIMOYTOJbHUKA; MOJIb30BAThCSI OCHOBHBIMU
€AVHMIIAMU N3MEPEHUS IUIOIIAH; BBIPAKaTh OJHU €AVMHUIIBI U3MEPEHUS IIJIOLIAIA Yepe3 ApyTHe.

e Pacno3HaBaTh Ha MOJAENAX M HU300paKEHMUSIX NHPAMUAY, KOHYC, LMIMHIAP, HCIOIb30BaTh
TEPMHHOJIOTHIO: BEPILIMHA, peOpo, IpaHb, OCHOBaHME, pa3BEPTKA.

e M300pakaTh Ha KJeT4aTol Oymare MpsIMOYToJbHBIN Mapaieenues.

e Bpuucnare 00bEM MPSAMOYroJbHOTO Mapajulesienunena, Kyba, MOJb30BaThCS OCHOBHBIMU
eIMHUIIAaMU U3MepeHus 00bEMa; BbIpa)kaTh OJJHH €JMHUILIBI U3MEpPEeHUs 00BbEMa uepes Jpyrue.

e PemaTh HeCJIOXKHBIE 337aud HAa HAXOXKJIEHUE TIEOMETPUYECKUX BEJIMYMH B IPAKTHUYECKUX
CUTYaLUsX.

Mopnyab «Anredopa»

7 KkJace

Yucna u éviuucnenun

e BrimonHATh, coyeTass YCTHbIE M IHUCbMEHHBIE NPHUEMBI, apUPMETHUECKUe JEUCTBUSA C
pPalMOHATILHBIMU YHCIaMH.

e HaxoauTph 3Hau€HHs YHCIOBBIX BBIPAKEHHH; MPUMEHATh pazHOOOpasHbIE CIIOCOOBI U MPUEMBI
BBIUMCJICHHS] 3HAUEHUH APOOHBIX BBIPAXKEHUH, COJIEpKaINX OOBIKHOBEHHBIE U JECATUUHbIE JPOOH.

e [lepexoauTh OT 0HOM (OPMBI 3aITUCH YKMCET K APYroi (mpeoOpa3oBbIBaTh JECATUUHYIO IpOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIOB JIECITUYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECATUYHYIO JPOOB).

e (CpaBHMBaTh U YNOPSA0YMBATH PALIMOHAIBHBIE YHCIIA.

e  OkpyrasTh yucIia.

e BrimosHATh NPUKUAKY U OLEHKY pe3yJibTaTa BBIYMCIECHUM, OLEHKY 3HAYEHH YHMCIOBBIX
BBIPAXKEHHUI.



e  BrINosHATH OEHCTBUS CO CTENEHIMHU C HATYPaJbHBIMU I10Ka3aTEISIMU.

e [IpuMeHATH NPU3HAKYU AETMMOCTH, PA3JIOKEHUE HA MHOKUTEIMHATYPAIBHBIX YHCEIL.

e Pemate NpakTUKO-OPUEHTUPOBAHHBIE 3aJauM, CBS3aHHBIE C OTHOLIEHUEM BEJIMYUH,
IIPONOPLMOHAIBHOCTBIO BEJIMYMH, IMPOLIEHTAMHU; MHTEPIPETUPOBATH PE3YyIbTAThl PEIICHUS 3anad ¢
y4€TOM OrpaHHUYCHHI, CBI3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMBIX OOBEKTOB.

Anzebdpauueckue eviparxcenus

e lcnonb3oBaTh anreOpanvyecKkyr0 TEPMHUHOJIOTMIO UM CHMBOJMKY, NPUMEHATH €€ B IIpoLEecce
OCBOEHUSI y4EOHOI0 MaTepuaia.

e HaxoauTh 3HaueHMst OyKBEHHBIX BbIPaKEHU MIPU 3aJaHHBIX 3HAUEHUSX NEPEMEHHBIX.

e BemonHATe npeoOpazoBaHMs LEIOT0 BBIPRKEHUS B MHOIOWIEH IPHUBEIEHUEM MOJO00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

e  BEIIOJIHAT YMHOXKCHUE OJHOYWICHA HA MHOTOWIEH M MHOTIOWICHA HA MHOIOWIEH, IIPUMEHSATh
(opMyIbl KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

e  OcCylecTBIATh Pa3I0KEHNE MHOIOWIEHOB HAa MHOYKUTENIM C IOMOIIBIO BBIHECEHUS 332 CKOOKH
00IIer0 MHOXKHTEJSI, TPYNITUPOBKUCIAraeMbIX, IPUMEHEHHUSI (OPMYII COKPAIIEHHOTO YMHOKEHHS.

e [IpumensaTs npeoOpa3oBaHKs MHOTIOYJICHOB I PELICHMs pa3iIM4YHBIX 3a/a4 U3 MaTeMaTHKH,
CMEKHBIX IIPEIMETOB, U3 PEAIbHON MPAKTUKH.

e lcnonb3oBaTh CBOICTBA CTEMEHEW C HATypalbHBIMU IOKa3aTeNsIMU JJIsl [PeoOpa3oBaHUs
BBIPAKCHUI.

Ypaenenus u nepasencmea

e Pemare JMHEHHBIE ypaBHEHUS C OJHOM IEPEMEHHOM, MNPUMEHSs IpaBWia Iepexona OT
HCXOJIHOTO YPAaBHEHMS K PAaBHOCUIBHOMY eMy. [IpoBepsTh, ABIIAETCS JIM YUCIO KOPHEM YpaBHEHUS.

e IIpumensaTs rpaduyeckre METO/bI IPU PEIICHUH JTUHEHHBIXyPAaBHEHUH U UX CHCTEM.

e [lonbuparh mpuMepbl Hap 4YMCel, SIBISIOLIMXCS PEIIEHUEM JIMHEHHOIO YPAaBHEHHUS C JIByMs
IIEPEMEHHBIMH.

e CrpouTh B KOOPAWHATHOH IUIOCKOCTH TpadUK JIMHEHHOIO ypaBHEHUS C JIByMs II€PEMEHHBIMU;
HOJIb3YACh TpaMKOM, TPUBOIUTH MPUMEPHI PELICHUs YPaBHEHUSI.

e Pemate cucreMbl JBYX JMHEHWHBIX YpaBHEHUH ¢ JABYMs IEPEMEHHBIMH, B TOM YHCIE
rpaduyecku.

e (CocCTaBiATh U peLIaTh JIMHEWHOE YpaBHEHHUE WM CUCTEMY JMHEMHBIX YPaBHEHHH MO YCIOBHUIO
3a/1a4M, UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/1a4yl MOJYYEHHBIH Pe3ysbTar.

Koopounamut u zpagpuxu. @ynxyuu

e M300pakaTh Ha KOOPAMHATHOM MpPSIMON TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM KOOPIHMHATaM,
JY4M, OTPE3KH, UHTEPBAJIb; 3aIIMChIBATh YHUCIOBBIE MPOMEXKYTKH Ha alreOpandeckoM sI3bIKE.

e OrMeyaTh B KOOPJAMHATHOM IUIOCKOCTH TOYKU MO 3aJaHHBIM KOOPAMHATaM; CTPOUTH I'paduKH
auHeNHbIX QyHKUMNA. CTpouTh rpaduk QyHKINN

e OnwuceBaTh C MOMOIBIO (YHKIHMH HM3BECTHbIE 3aBUCHMMOCTH MEXAY BEIMUYHMHAMU: CKOPOCTb,
BpEMsl, paCCTOSIHUE; 1IeHa, KOJIMYEeCTBO, CTOMMOCTb; MPOU3BOAUTEIBLHOCT, BpeMs, 00BEM pabOTHI.

e HaxoauTs 3HaueHHe GYHKINU 110 3HAYCHUIO €€ apryMeHTa.

e [lonumarp rpaduyeckuii crnoco® MpeaCTaBIeHUS M aHaIW3a WHPOPMALUU; U3BIEKaThb H
UHTEPIPETHPOBATH HHPOPMALIMIO U3 TPAPHUKOB pPeaIbHBIX MPOIECCOB U 3aBUCUMOCTEH.

8 kiace

Yucna u eviuucnenusn

e lcnonb30BaTh HayaJdbHbIE IMPEACTABICHUS O MHOXKECTBE JCHCTBUTEIBHBIX YHCEN JUIS
CpPaBHEHHMs, OKPYIJIEHHUS U BBIUYMCIECHUN; U300paxarb JEHCTBUTENIbHbIE 4YHUCJIa TOYKaMHU Ha
KOOPJAMHATHOU IIPSIMOM.

e [IpumeHsATh MOHATHE apU(PMETUYECKOTO KBAJPATHOTO KOPHS; HAXOIUTh KBaJpaTHbIE KOPHH,
UCIIOJIB3YS MPU HEOOXOAUMOCTH KaJIbKYISTOD; BBIIOIHATH IPE0Opa30BaHUs BbIPAKEHHM, COJEpKAIINX
KBaJIpaTHbIE KOPHM, UCIIOJIb3Yysl CBOWCTBA KOpHEN.

e lcnonb3oBaTh 3anucy OOJBIIUX U MaJbIX YHCEN C MOMOUIbIO IECATUYHBIX IpoOei U creneHei
yucina 10.



Anzebpauueckue evipasricenus

e [IpuMeHATH MOHATHE CTENIEHU C LIEIBIM II0KA3aTeNIeM, BBIITOJIHATh IPe0Opa30BaHuUs BbIPAKEHUH,
COJIEpIKalIMX CTEIEHU C LEJIbIM I10Ka3aTelIeM.

e BbIMONHATE TOXKAECTBEHHbIE IPEe0OPa30BaHUS PALMOHAIbHBIX BBIPAKEHUH HAa OCHOBE IPaBUII
JeMcTBUI HAJl MHOTOYJIEHAMU U alredpanyecKuMu ApoOsMu.

e  PackiiabpIBaTh KBaAPATHBINA TPEXWIECH HA MHOKUTEIIH.

e [IpumensaTp mpeoOpa3oBaHMs BBIPAKCHUN Ui PELICHHUS pa3IMYHBIX 3a/a4 W3 MaTEeMaTHKH,
CMEXHBIX [IPEIMETOB, U3 PEAbHON IPAKTUKHY.

Ypasnenua u nepasencmea

e Pemath nMHENHbIE, KBAaJAPAaTHBIE YPAaBHEHUS U PAlMOHAJIbHBIE YPaBHEHMsI, CBOJSIIMECS K HUM,
CUCTEMBI JIByX YPaBHEHHH € JBYMs IEPEMEHHBIMH.

e [IpoBoauTh nHpocCTEHIINE HCCIEAOBAHUS YpaBHEHMH M CHUCTEM YypaBHEHHMH, B TOM YHUCIE C
IpUMEHEHHEM TrpadUuyecKux IpeacTaBleHui (yCTaHaBIMBaTh, MMEET JHM ypaBHEHHE WU CUCTEMA
YPaBHEHUH pELIEHHUs], €CIIU UMEET, TO CKOJIBKO, U IIp.).

e [lepexoauth OT ciaoBecHON (HOPMYIMPOBKHU 3a7auul K €€ anredpandeckoil MOJenu C MOMOLIbIO
COCTaBJICHUS] YPaBHEHUS WJIM CUCTEMbl YpPaBHEHUU, HHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM
3aJauu MOJy4YEHHBIN pe3ysbTar.

e [IpuMmeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIsi CPABHEHMsSI, OLEHKU; pELIaTh JIMHEHHBIE
HEPAaBEHCTBA C OJHOW NEPEMEHHOM M MX CHUCTEMBI; JaBaTh rpapUUecKyl0 WIUIIOCTPALMI0 MHOXKECTBA
pelLleHUi HepaBeHCTBA, CUCTEMbl HEPABEHCTB.

Dynkyuu

e [loHuMaTh M HCHOJB30BATH (DYHKIMOHAJIbHBIC MOHATHS MU A3BIK (TEPMUHBI, CUMBOJIMYECKHE
0003HaueHMsI); ONpPENENATh 3HaueHHe (YHKIMM 1O 3HAUEHHIO apryMeHTa; OINpeessTh CBOWCTBA
dbyakuun no e€ rpaduxy.

e  Crpouth rpaQukm 3J€MEHTAPHBIX (PYHKIMHA

e CgoiicTBa yucia0BOM QyHKIUHU 1O ee rpaduKy

9 kaace

Yucna u eéviuucnenusn

e (CpaBHMBATh U yNOPSI0UYMBATh PALIMOHAIBHBIE U HPPALIMOHAIBHBIE YNCIIA.

e BrmonHATe apudmernyeckue AEHCTBUS C PpAlMOHANBHBIMU YHCJIAaMH, COYeTas YCTHbIE H
MUCbMEHHBIE PUEMBI, BBIITOJIHATH BBIYUCIICHUS C UPPAIMOHATBHBIMU YUCIIAMHU.

e HaxoauTe 3Ha4YeHHs CTENEHEW C ILEJNBIMM II0KA3aTeIsIMH U KOPHEW; BBIUUCIATH 3HAYCHMS
YHCIIOBBIX BBIPAKEHUH.

e  OkpyrasaTh AEUCTBUTEIbHBIE YHUCIIA, BBIMNOIHATH MPUKHUJKY pe3yJbTaTa BBIUMCICHHUH, OLEHKY
YHCIIOBBIX BBIPAXKEHUI.

Ypaeuenusn u nepagencmea

e Pemath NuHEHBIE M KBaJpaTHbIE YpPaBHEHMs, YpaBHEHUS, CBOJSALIMECS K HHUM, IpOCTeHIIne
JpOOHO-palOHAIbHbBIE YPAaBHEHUSI.

e Pemate cuctembl IBYX JIMHEWHBIX YPAaBHEHMH C JABYMs INEPEMEHHBIMH M CHCTEMBI JIBYX
YPaBHEHHUH, B KOTOPBIX OHO YPABHEHUEHE SIBISETCS TMHEUHBIM.

e Pemarth TEeKCTOBBIE 3a/lauM aNreOpayecKUM CIIOCOOOM C MOMOIIBI0 COCTABIIEHUS YpaBHEHUS
WM CUCTEMBI JIBYX YpaBHEHUH C IByMSl HEM3BECTHBIMU

e [IpoBoauTh MHpoCTEUIIME HMCCIECNOBAaHUS YPABHEHUN U CUCTEM YPaBHEHUM, B TOM YHUCIE C
IpUMEHEeHHEeM TIpaduyecKux MpeicTaBlieHu (ycTaHaBIMBaTh, UMEET JM ypaBHEHHE WM CUCTEMa
YPaBHEHHUI pPELIEHUs, €CIIU UMEET, TO CKOJBKO, U Ip.).

e Pemath nuHeHbIE HEPABEHCTBA, KBAJpaTHbIE HEPABEHCTBA; N300pakaTh pElIeHNE HEPABEHCTB
Ha YKMCIIOBOM IIPSIMOM, 3alIMChIBATh PEIICHHUE C MIOMOIIBI0 CUMBOJIOB.

e Pemarh CUCTEMBI JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOLIUE KBAaJpPaTHOE
HEPABEHCTBO; N300pa)kaTh PEUICHUECUCTEMbl HEPABEHCTB HA YHCIOBOW MPSIMOM, 3alMChIBAaTh PELICHHE
C IIOMOIIBIO CUMBOJIOB.



e lcnonb30BaTh HEPABEHCTBA MPU PELICHUU PA3TUYHBIX 3a/]ad.
Dynkyuu

e Pacrno3naBaTh (QYHKIIMM W3Yy4eHHBIX BHJOB. [lOKa3bIBaTh CXEMaTHYECKH PACIOJIOKECHHUE Ha
KOOPJAMHATHOH IMJIOCKOCTH TPauKOB

3aBHCUMOCTH OT 3HAUYEHUH KOA(PPHUIIMEHTOB; ONMUCHIBATh CBOMCTBA (PYHKIIUH.

o Ctpouts u u300paXaTb CXEMAaTW4YeCKH TIpaduKd KBaIpaTHYHBIX (YHKIUH, ONHMCHIBATH
CBOWCTBA KBaPAaTUYHBIX (PYHKIMI 10 MXTpaduKam.

o PacnioznaBath KBaApaTU4HYIO (GYHKIHIO 1O (opmyne, MpUBOAUTH MPUMEPhl KBAIPATUYHBIX
GbyHKIUH U3 peanbHON KU3HU, PUIUKU, T€OMETPUH.

Apudmernueckass 1 TeOMETPHUECKasi IPOrPECCUU

. Pacrio3naBaTh apu(METHUECKYI0O M T'€OMETPUYECKYIO IMPOTPECCHH TPH Pa3HBIX CHocodax
3aJlaHusl.
o BbINONMHATE BBIYUCIEHUS C HUCIHOJb30BaHHEM (GOpMyl N-ro wieHa apudMeTudecko u

FeOMeTqueCKOﬁ HpOFpGCCHﬁ, CYMMBI IICPBBIX N YJICHOB.
L4 I/I306pa>1<aTb YJICHBI IOCJICA0BATCIIbHOCTHU TOYKaMH Ha KOOpI[PIHElTHOfI IIJIOCKOCTH.

. Pemate 3amaun, CBsI3aHHBIE C YUCIIOBBIMH IIOCIIEOBATEIBHOCTAMM, B TOM YHCIIE 3aJa4d W3
peanbHOH )KU3HHU (C UCOJIB30BAHUEM KAIBKYJIISITOPA, IIU(PPOBBIX TEXHOJIOTHI).

Moay.anb «I'eomeTpus»
7 kJaace

. PacrioznaBaTh U3ydeHHbIE T€OMETPUUECKHE (UTYPBI, ONPEIEISITH UX B3aUMHOE PACIIOJIOKEHUE,
n300paxaTh reOMeTpUYECKre (PUTyphl; BBIIOIHATh YEPTEXKH MO YCIOBUIO 3a7aun. M3mMepsaTh InHelHbIe
U YIJI0BBIE BEJIMUMHBL. Penars 3aauy Ha BBIYUCIICHUE JJIMH OTPE3KOB U BEJIMYMH YIJIOB.

. Jlenate rpyOyl0 OLIEHKY JMHEHHBIX W YIJIOBBIX BEJIUMYMH IMPEAMETOB B PEATBHOM KHU3HHU,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznuuare pazMepbl 3TUX 00BEKTOB MO MOPSAIKY BEIUYUHBI.

L4 CTpOI/ITL YCPTECIKU K TCOMETPUUCCKUM 3aJavdaM.

o [lonp30BaTbes MPU3HAKaMU PABEHCTBA TPEYIOJIbHUKOB, MCIIOJIb30BaTh NPU3HAKM U CBOMICTBA
PaBHOOEIPEHHBIX TPEYTOJILHUKOB NPU PEIIEHUH 3ajad.

L4 HpOBOI[I/ITb JIOTUYCCKUC pACCYKACHUSA C UCIIOJIb30BAHUEM I'€COMCTPUICCKUX TCOPEM.

o [Tonp30BaTbCs MPU3HAKAMU PABEHCTBA MPSMOYTOJIbHBIX TPEYTOJIbHUKOB, CBOMCTBOM MEIHMAHBI,
MIPOBEAEHHON K THIIOTEHY3€ MTPSAMOYTOJIBHOTO TPEYTrOJIbHUKA, B PEIIEHUU T€OMETPUYECKUX 3a/ad.

. OmnpenensaTs NapaieNbHOCTb IPSMBIX C TOMOIIBIO YIJIOB, KOTOpPBIE 00pa3yeT ¢ HUMH CEKyIlasl.
Onpenenars napamieabHOCTh IIPSAMBIX ¢ IOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJAHOM MPSIMOM 110
TOYEK APYTON MPSIMOM.

° Pemrate 3agaun Ha KiieT4aToi 6yMare.

. [IpoBOUTH BBIYMCICHUS M HAXOAUTh YHWCIOBbIE W OYKBEHHbIE 3HAU€HHUs YIJIOB B
FEOMETPUYECKHUX 3a/ladyaX C HCIIOIb30BAHMEM CYMMBI YIJIOB TPEYIOJBHUKOB U MHOTOYI'OJIbHUKOB,
CBOMCTB YIJIOB, OOpa3oBaHHBIX NpPU IEPECEUEHUU JABYX MapauIeIbHBIX MpPSIMBIX cekyuedl. Pemars
[IPAKTUYECKUE 3a7a4d Ha HAXOXKIECHUE YITIOB.



o Brnanets MoHATHEM I'eOMETPHYECKOr0 MecTa TOYEK. YMETh ONpEACsATh OMCCEKTpUCY yria U
CEpEAVHHBIN NEPIICHIUKYJIIAP K OTPE3KY KaK F€OMETPUYECKHE MECTA TOUYEK.

. @opMyIMpOBaTh OIPENEICHUS OKPYKHOCTH W Kpyra, XOpAbl M JUaMeTpa OKpPYKHOCTH,
I10JIb30BaThCsl UX CBOMCTBAMH. YMETh IPUMEHATh 3TH CBOMCTBA MPHU PELICHUH 3ajad.

. BitageTs NOHATHEM ONMCAHHOM OKOJIO TPEYTOJIBHUKA OKPYKHOCTH, YMETh HAXOJIUTh €€ LICHTP.
[Tonp30BaTbes (hakTaMH O TOM,YTO OMCCEKTPUCHI YIIIOB TPEYTOJIbHHUKA MEPECEKAIOTCS B OHONTOUKE, U O
TOM, YTO CEPEAUHHBIC IEPIICHIUKYIISAPBI K CTOPOHAMTPEYTOJIbHUAKA [IEPECEKAOTCS B OJTHOM TOYKE.

. Bnagerp  moHsTMEM — KacaTeNbHOM K OKPY)KHOCTH,  II0JIb30BaTbCsl TEOPEMOW O
NEPIEHIUKYJIIPHOCTH KacaTelIbHON U pajuyca, IPOBEIEHHOTO K TOUKE KacaHUs.

o ITons30BaThCA HpOCTefIIHI/IMI/I TCOMETPUICCKUMHU HEPABCHCTBAMU, IIOHUMATh UX HpaKTI/ILIeCKI/Iﬁ
CMBICII.

L4 HpOBO,I[I/ITb OCHOBHBIC TCOMCTPHUYCCKUC ITOCTPOCHUS C ITIOMOIIBIO HUPKYIIS U JIMHECHKH.

8 kuacce

L4 Pacrio3naBaTte OCHOBHBIC BUIBI IIeTpréXyl“OJ'H:HI/IKOB, nx OSJICMCHTBHI, IIOJIB30BATbCA HX
CBOMCTBaMH pu pCIICHUH I'COMETPUICCKHUX 3aJiay.

. [IpuMeHsTh CBOMCTBA TOYKU MEpPECEUCHUs MeIuaH TPEyrojbHUKa (LIEHTpa Macc) B PElICHUU
3azay.
. Bnaners nonsTuemM cpeiaHel JUHUU TPEYrojbHUKA W TPANELUU, IPUMEHITh UX CBOMCTBA MpPHU

PCUICHUU I'COMCTPHUUCCKUX 3a/lay. ITonb3oBaThCs TeopeMoﬁ ®daneca u TeopeMoﬁ O IIPOITOPHHUOHAIBHBIX
OTpEC3KaX, MPUMCHATD UX IS PCIICHUA IPAKTUYCCKUX 3a/1ay.

. [IpuMeHsTh IpU3HAKK [10100Ms TPEYTOJIbHUKOB B PELICHUN N'€OMETPUUECKHX 3aj1au.

o [Tonb3oBatbes Teopemoit [ludaropa nns pemeHus reoMeTpUYECKUX M MPAKTUYECKUX 3ajad.
CrpouTh MaTeMaTHYECKyl0 MOJEIb B MPAKTUYECKUX 3a/JayaxX, CaMOCTOSATENIbHO JeNaTh UYepTEX U
HaxOJIUTh COOTBETCTBYIOIIUE JIIMHBI.

. Brnanets moOHATHSAMH CHHYCa, KOCHMHYCa W TaHI€HCAa OCTPOTO yriia MPsSIMOYTOJIbLHOTO
TpeyronbHUKa. [101630BaThCS STUMU MOHATUSAMHE JIJIs1 PEIICHUsS MPAKTHYECKUX 3a/1ad.

. Bbruucnarte (pa3nnyHbIME crioco0amMH) IUIONIAAb TPEYrojdbHUKA M IUIONMIAJAW MHOTOYTOJbHBIX
¢uryp (monb3ysch, TJae HEOOXOIMMO, KaJbKyJasaTopoMm). IIpuMEHSATh TMOJy4eHHblE YMEHUS B
MIPAKTHUYECKUX 3a]a4ax.

o Brnanets NOHATHSAMH BIMCAHHOTO U LIEHTPAIBHOTO YIJIa, UCIIOIB30BaTh TEOPEMbI O BIHMCAHHBIX
yriax, yriax Mexay XopAaMmu (CeKyIIMMH) U yIyle MEXIy KacaTeJIbHOW M XOpAOH INpH pelieHuu
reOMEeTPUUYECKUX 3a/1a4.

o Bnagers TNOHATHEM ONMCAaHHOTO YETHIPEXYIOJIbHUKA, INPUMEHATH CBOMCTBA OIMCAHHOIO
YeTBIPEXYTOJbHUKA MIPU PELICHUM 3a]ad.

L4 HpI/IMCHHTB IMMOJIYYCHHBIC 3HAHUA HaA MPAKTUKEC — CTPOUTH MATCMATUYCCKHUEC MOACIIN JJI1 3a/1a4
peaﬂLHOﬁ JKU3HHU W TIMPOBOAUTH COOTBCTCTBYIOHIMEC BBIYHUCICHUA C MNPUMCHCHHCEM HOI[O6I/I$I n
TPUTOHOMCTPHUU (HOHLBYSICB, rac HeO6XO,Z[I/IMO, KaJ'ILKyJ'I}ITOpOM).

9 kJiacc



o 3HaTh TPUTOHOMETPUYECKHE (PYHKIIMHU OCTPBIX YIJIOB, HAXOAMUThC UX MOMOIIBIO PAa3TUYHbIE
3JIEMEHTHI MPSMOYTOJILHOTO TPEYTOJbHUKA («PEIIeHHEe MPSIMOYTOJIbHBIX TPEYToJbHUKOBY). HaxonuTs (¢
MTOMOMUIBIO KaJbKYJIATOPA) ATUHBI U YIIIbI IS HE TAOJIMYHBIX 3HAUYCHUH.

L4 ITons30BaThCA CI)OpMyJIaMI/I MNpUBCACHUA U OCHOBHBIM TPUT'OHOMCTPUYCCKHUM TOXKIACCTBOM JJIA
HaXO0XJICHUA COOTHOIICHUM MCKAY TPUTOHOMECTPUYCCKMMU BCIMYMHAMMU.

o Hcnons3oBark TEOpEeMbl CHHYCOB M KOCHHYCOB JUISl HAXOXKJEHUS Pa3JIMYHBIX 3JIEMEHTOB
TPEYTroJbHUKA («PEIIEHUE TPEYTOJIbHUKOBY), IPUMEHATh UX IIPU PELIEHUU I€OMETPUUECKUX 3aJ]ad.

. Brnaners moHATHSAMH TpeoOpazoBaHMs MOAOOHS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX
¢uryp. Ilonp3oBarbesi CBOWCTBAMH MOAOOMS TMPOU3BOJIBHBIX (UTYpP, YMETh BBIYHCIATH JJIMHBI H
HAXOJUTh YIIIbl Y MOA0OHBIX ¢uryp. IlpumeHsTs cBoiicTBa MOJ00MS B MPAKTUYECKHUX 337a4dax. YMETh
IIPUBOAUTH IPUMEPHI NOJOOHBIXPUTYP B OKPYKAIOLIEM MHpE.

. [lonb30BaTbesd TeOpeMamMu O IPOU3BEACHUU OTPE3KOB XOPJ, O IPOU3BEACHUM OTPE3KOB
CEKYILIUX, O KBaJpaTe KacaTeJbHOM.

L4 ITonb3oBaThCs BCKTOpaMH, IIOHUMATb HUX FGOMCTpI/I‘ICCKI/Iﬁ u (1)H31/I“I€CKI/II‘/'I CMBICJI, IPUMCHATDH
HUX B PCIICHUU I'€COMCTPHUYCCKUX U (1)I/I3I/I‘-I€CKI/IX 3aja4. HpI/IMeHﬂTL CKaJIIpHOC IMPOU3BCACHUC BEKTOPOB
JJI HAXOXKACHWA OJIWMH U YTIJIOB.

L4 ITonp3oBaThCs METOJOM KOOpJZHHAT Ha INIOCKOCTH, IIPUMCHATH G0 B PCIICHHUH I'COMCTPHUUCCKUX
" IMPAKTUYCCKUX 3ajay.

L4 Bnagers nonsTusMmu [MPAaBUJIBHOTO MHOI'OYTI'OJIbHHKA, IJIMHbI OKPYXXHOCTH, IJIHWHBI IOYyI'
OKPY’KHOCTU U paﬂHaHHOﬁ MCpPBI yIja, YMCThb BBIYHCIIATH IUIOUIAAb Kpyra U €ro yacTew. HpI/IMeHHTB
IMOJIYUYCHHBIC YMCHUS B MMPAKTHUYCCKUX 3a7avdax.

o HaxoauTe ocu (WM LEHTPHI) CUMMETpUM (GUTYp, NPUMEHATh JBWKEHHS IUIOCKOCTH B
MPOCTEHIINX CIydasx.

o [TpuMeHATH MOTy4YEeHHBIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTeMaTUUECKUEe MOJENH JJIs 3aja4
peanbHOM KM3HM M IPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHHUS C MpPUMEHEHHEM I[oa0o0us u
TPUTOHOMETPHUECKUX (PYHKIUH (T10JIB3YSCh, I/Ie HEOOXO0IUMO, KAJIBKYIIATOPOM).

MO}Iy.]'II) «BBPOHTHOCTI) H CTATHCTHUKA»

7 kiace

— UYwurate HHGOpMALHUIO, IPE/ICTABICHHYIO B TaOJIMIIaX, HA IHAarpaMMax; MPeACTaBIATh JaHHbIE
B BUJI€ TaOJIMIl, CTPOUTH AUArpaMMBbl (CTOJIOMKOBBIE (CTOJIOUAThIE) U KPYTOBBIE) IO MAaCCUBAM
3HAYCHUH.

— OnuceiBaTh M MHTEPHPETUPOBATH pealibHbIE€ YHWCJIOBHIE JAaHHbBIE, IPEJICTABICHHbIE B
TabIMIax, Ha JUarpaMMmax, rpadukax.

— MHcnonw3oBaTh [Jis1 ONHMCAHUS JAHHBIX CTAaTHCTHYECKHE XapaKTCPUCTUKU: CPCIAHECC
apI/I(I)MCTI/I‘-ICCKOC, MEJHaHa, HanOOJIbIIIee U HAUMEHBIIIEE 3HA4YCHUA, pa3Max.

— HmeTrp mnpencTaBieHHe O CIyYallHOW W3MEHYMBOCTH HA MpUMEpax IeH, (U3NIecKux
BEJINYHMH, AHTPOIMOMETPUYECKUX  JAHHBIX; HMMETh MPEACTAaBICHHE O CTaTUCTHYECKOU
YCTOMYUBOCTH.

8 kiacce



W3BnekaTh U npeoOpa3zoBbIBaTh UH(OPMAIIHMIO, TIPEICTABICHHYIO B BUIE Ta0JIUI, JHArPaMM,
rpauKOB; MPEACTABIATh JaHHBIC B BUJIE TAOIUL], JHarpaMM, rpauKoB.

OrnuceIBaTh JaHHBIE C MOMOIIBIO CTATUCTUYECKUX IMOKA3aTeNei: CpeHUX 3HAYECHUN U Mep
paccenBanus (pa3mMax, JUCIIEPCUS U CTaHJAPTHOE OTKIOHEHHE).

HaxoauTh 49acTOThl YMCIOBBIX 3HAYEHUM W YacTOThl COOBITUN, B TOM YHUCIE IO
pe3ynbTaTaM U3MEpPEHUN U HAOIIOACHUM.

HaXO,Z[I/ITB BCPOATHOCTH CHy‘IﬂﬁHHX COOBITHH B OIlbITax, 3Has BEPOATHOCTHU IBJICMCHTAPHBIX
CO6BITI/II>'I, B TOM YHCJIC B OIIBITAXC PAaBHOBO3MOKHBIMHU 3JICMCHTAPHBIMU COOBITHSIMH.

Hcnonk3oBarh TpaduyecKkue MOJENH: JIEPEBO CIYYaHOTO JKCIEPUMEHTA, UArPaMMbI
Dilnepa, ynucioBas mpsiMasi.

OHepI/IpOBaTI) IOHATHUAMHKU: MHOXCCTBO, IMOAMHOXCCTBO, BBIIIOJHATE OICpallid Hal
MHOXKXECTBaAMU: O6’I)€I[I/IHCHI/IC, NnepeCceycHruec, MAONOJHCHHUE, TCPCUHUCIIATL  OJICMCHTDLI
MHOXECTB; IPUMCHATH CBOMCTBA MHOKECTB.

Hcnonbp30Bath rpaduyecKoe MpeICTaBICHIHE MHOKECTB U CBSA3CH MEKIy HUMU JIJISI OTIMCAHUS
MIPOLIECCOB U SIBJICHMIA, B TOM YMCIIE IIPU PEUICHUH 3a7a4 U3 APYTUX Y4eOHBIX MPEAMETOB U
KYPCOB.

9 kiace

W3Bnekats 1 mpeoOpa3oBbIBaTh HHPOPMALIUIO, TTPEICTABICHHYIO B PA3IMYHBIX UCTOYHUKAX B
BUJE TaOJIMI, IuarpamMm, rpaduKoB; MPEACTaBIATh MaHHBIE B BUIC TaONHII, JUarpamm,
rpaguKoB.

Pemate 3ajmaun OpraHu30BaHHBIM IepeOOPOM BapUAHTOB, a TaK-KE C HCIOJIb30BAHUEM
KOMOMHATOPHBIX MPaBUJI U METOJIOB.

Hcmonp30BaTh ommcaTeIbHEBIC XapPAKTCPUCTHUKHU IS MACCUBOB YUCJIOBBIX JAHHBIX, B TOM YHCJIC
CpCAHUC 3HAYCHU A U MEPBI paCCCUBAHMUA.

HaxoauTh 4acTOoThl 3HAYEHUW W YACTOTHI COOBITHS, B TOM YHCIE MOJB3YySICh pe3yJbTaTaMu
MPOBEAEHHBIX U3MEPEHUN U HAOTIOACHUIA.

HaxonuTh BepOATHOCTH CITydaifHBIX COOBITUN B M3YYEHHBIX ONbBITaX, B TOM YHUCIIE B ONbITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITUSIMH, B CEPUSIX MCIIBITAHUM /10 MEPBOrO ycliexa, B
cepusiX UCIbITaHUN bepHyim.

NmeTs peacTaBiieHUE O CIIy4allHOW BEJIMYMHE U O PACTIPEICICHUN BEPOSTHOCTEM.

HNmeTts MMpEACTABJICHHUE O 3aKOHC OOJIBIIMX YHCENI KaK O MMPOSABJICHUHU 3aKOHOMCPHOCTHU B
cnyqaﬁHoﬁ HU3MCHYMUBOCTHU U O POJIM 3aKOHA OOJIBIIIMX YHUCE B npuponc u OGLI.ICCTBC



3. TemaTuueckoe INIAHUPOBAHHME C YKA3aHHUEM KOJIHYECTBA YaC0B, OTBOAUMBIX HA OCBOCHHE KasKI0#i TeMbl, 0OCHOBHOI'O
COACPKAHUSA, OCHOBHBIX BUAO0OB JCATCIBbHOCTN YHYAIIINXCH, IJICKTPOHHDBIX Oﬁpa3OBaTeJ1]>HbIX pecypcoB

5 kiacc (170 1)

Monyab «MaremaTuka 5-6»

HasBanwue pa3nena (Temsl)

Kypca (4HCII0 YacoB)

OCHOBHOE coziepxKaHue

OCHOBHBIE BUABI IEATEIEHOCTH
00yJarouxcst

HntepHeT pecypcbl

JIeATeIbHOCTD YUUTEIS C yIeTOM
MPOrpaMMbI BOCITUTAHUS

I'napa 1
Harypanbnbie uncna
(76 4)

§ 1. HatypanbHble unucia u
Hynb. [kansr. (17 9)

[pencraBienne 4nucioBoi HHPOPMALIH
B Tabiunax. Lngper u uncna. Otpe3ok u
ero anuHa. JlIomanast. MHOroyrojipHUK.
[Tnockocts, npsmas, iyd, yroi. [kamst
U KoopauHaTHas npsMast. CpaBHEHHUE
HaTypalbHbIX ymcel. [IpencraBienne
YHCIOBOU HMH)OPMALIUH B CTOIOUATHIX
JMarpamMMax.

Yurarts, 3a0HCHIBATH, CDABHUBATH
HaTypalbHbIe YUCIIa; MPeAIaraTh u
00CyKI1aTh CIOCOOBI
YIOPSAOYMBAHUS YHCEI.

H300paxaTh KOOPIUMHATHYIO
MPSMYI0, 0TMEYATh YHCIIa TOYKAMHU
Ha KOOPJUHATHOH MPSMOI,
HAXOJIUTh KOOPJAUHATHI TOYKH.

1.Yuurensckuii mopran

2. shevkin.ru - npoekr "MaTemaTuka.

xona. bynymee"

YcraHOBJIEHHE TOBEPUTEIBHBIX
OTHOIIICHHUIT ¢ 00yJaIOIUMUCS,
CIIOCOOCTBYIOLIUX TO3UTUBHOMY
BOCHPHSTHIO 00YJarOIIUMHUCS
TpeOOBaHMI U MIPOCHO YIUTETIS,
MIPUBJICYCHHUIO X BHUMAHHUS K
obcyxmaeMoii Ha ypoke HH(OopMaLuH,
AKTHBU3ALMH UX O3HABAaTEIbHON
JIeSITeTbHOCTH;

noOyXaeHne 00yJaromuXxcsi COOMI0IaTh
Ha ypoKe OOLIECTIPUHATHIE HOPMBI
MOBEICHNUS, IPABHIIA OOLIECHHUS CO
CTapUIMMH ¥ CBEPCTHUKAMH, IPUHIHUITBI
y4eOHOI AUCIMIUIMHBL 1
caMOOpraHU3alHy;

MPUBJICYCHHE BHUMAHHS 00yJarOLIUXCs
K IIEHHOCTHOMY aCIIeKTy U3y9aeMbIX Ha
ypOKax sIBJIEHHH, OpraHu3anus ux
paboTHI ¢ TOTy9aeMoi Ha YpoKe
COLMATFHO 3HAYNMOW HH(opManueii;

BKJIFOUCHHE B YPOK HUTPOBBIX HPOLEIYD
C LEIBIO MOJICPIKAHIST MOTHBALIHI
00y4aroIMXcs K MOJTy4ESHHIO 3HAHUH,
HaI)KMBAHHIO [IO3UTHBHBIX
MEKJIMYHOCTHBIX OTHOIICHHIT B KJIacce

§2. CnoxeHue U BbIYUTAHHE
HaTypanbHbIX uncen (19 u)

[eiictBue cnoxxenus. CBoiicTBa
croxxeHus. [leficTBre BEIUUTAHNS.
CBoiicTBa BEIYUTaHMs. YHCIIOBBIE U

HccnenoBats cBoiicTBa
HaTypajbHOro psifa, unucen 0 u 1 nmpu
CJIOXKEHHU M YMHOXKECHHH.

1.«CalT 0OBIKHOBEHHOTO yUHTEIS
MaTeMaTHKH

2.http://math-on-line.com/

[ToOyxaeHue oOyyaromumxcs coooaTh
Ha ypoKe OOLISTIPHHSTHIE HOPMBI
HOBECHHS, TPaBHJIa OOLICHHs CO
CTapUINMK ¥ CBEPCTHUKAMH, IPHHIAIIHI




OyKBEHHbIE BBIP)KEHUS. Y paBHEHHE.

Hcnonp3oBaTh NpaBuiio
OKpYTJICHUS HaTypalbHbIX YUCEIL.

BoinosHaTs apudpmernyeckune
AeHCTBHSA C HATYpaJIbHbI- MU
YUCIaMU, BBIYUCJAATD 3HAUCHUS
YHCIIOBBIX BEIPa)KEHMH CO CKOOKamMu
n 6e3 CKOOOK.

(3annMaTenbHas MaTeMaTHUKa —
IIKOJIbHUKAM (OJIUMITHA[IBI, HTPBI,
KOHKYPCBI IO MAaTEMAaTHKE)).

Y4eOHOW AUCIHUIUIAHBI H
caMOOpraHHu3aluy;

MIPUBJICYCHIE BHIMAHHS 00yJarOIIIXCs
K IIEHHOCTHOMY aCIIeKTy U3y4aeMbIX Ha
YpOKax sIBICHUH, OpraHu3alus UxX
paboTEHI ¢ IMoJIyJaeMoi Ha ypoke
COIMAIBFHO 3HAYUMON HMH(pOpManHeH;

IpUMEHEHHE Ha YPOKEe HHTEPaKTHBHBIX
(hopM paboOTEI ¢ 0OyUArOLITIMUCS:
HHTEIUICKTYaJIbHBIX HTP,
CTHMYJUPYIOIIUX [T03HABATEIHHYIO
MOTHBAIINIO 00yJaIOIIIXCS;

BKJIFOUCHHE B YPOK HTPOBBIX IPOLIEIYD
C HEIBIO MOICPIKAHIS MOTHBALIHH
o0y4arommxcs K MoJIy4eHUIO 3HAHUH,
HaJIQ)KMBAHHUIO TIO3UTHBHBIX
MEXJINYHOCTHBIX OTHOILCHHH B KJacce

§ 3. YMHOXCHUE U IeNIeHHE
HarypasbHbIx yncen (30u)

[eiictBre ymHOkeHus. CBoMCcTBa
yMHOXeHus. [lelicTBue neneHue.
Jlenenue ¢ ocratkoM. YpouieHue
BeIpaskeHUH. [lopsnok neifcTBuii B
BeIYHCICHUSIX. CTENeHb ¢ HaTypalbHBIM
nokasaresieM. JlenuTenu u KpaTHbIE.
CBoiicTBa U NIPU3HAKU AECTUMOCTH.

3anuchIBaTh IPOU3BECHNUE B BUIE
CTEIEH!, YHTATH CTEIIEHH,
HCI0JIb30BaTh TEPMUHOJIOTHIO
(ocHOBaHHME, MOKA3ATENh),
BBLIYHMC/IATEL 3HAYEHUS CTEIEHEMN.

BbInoJaHATH NPUKUAKY U OLEHKY
3HAUEHUH YUCIIOBBIX BBIPAXKECHUH,
npeiaraTb M NPUMeHATH
NpHEMbI NPOBEPKH BBIYUCICHHUH.

Hcnoab3oBaTh NMPU BHIYHCIEHUAX
MEepPEMECTHTENHFHOE U COUeTATENbHOE
CBOICTBAa yMHOXKEHUS,

pacrpenenuTeIbHOe CBOHCTBO
YMHOXeHHs; GOPMYTHPOBATH H
NMPUMEHATH MPaBHJIA
peoOpa3oBaHUs YHCIOBBIX
BBIPAXXEHUII HA OCHOBE CBOICTB
apu(METHICCKUX JCHCTBHUIA.

1.http://comp-science.narod.ru/

(AunakTrueckue MaTepuabl o
HHPOPMATHKE U MATEMATHKE)

2..MaremMaTH4eCKHE OJIMMITHABI

Ypok MaTeMaTuKu

[MpuBnedyeHne BHUMaHHUS 00yJaIOIINUXCS
K LICHHOCTHOMY aCIeKTy U3y4aeMbIX Ha
YpOKax SIBICHHH, OpraHU3aIus uX
paboTHI ¢ MoTy4aeMoii Ha ypoke
COIMAIBFHO 3HAYUMOW HH(pOpManUeH;

NpPUMEHEHKE Ha YPOKE HHTEPAKTUBHBIX
dhopM paboThI ¢ 0OYUYAFOIITUMUCS:
HHTEJUIEKTYAIBHBIX UID,
CTUMYJIUPYIOIINX MO3HABATEIBHY O
MOTHBAIINIO 00YJaIOIIIXCS;

BKJIIOYEHHE B YPOK HTPOBBIX IIPOIIEAYP
C LIENbI0 NOJIePKaHUsI MOTUBALIUU
o0ydaronmxcs K MOTy4CHUIO 3HAHUH,
HaJIQ)KUBaHUIO TIO3UTUBHBIX
MEXIMYHOCTHBIX OTHOIIEHUI! B Ki1acce;

WHULMAPOBAHKE U MOJIEPIKKA
HCCIIeI0BATEILCKOM JIeITEIbHOCTH
o0y4aronmxcs

§ 4. [Inomany 1 0OBEMEL.
(16 v)

Dopmysl. [Inomans. ®opmyna
IUIOLIA U MIPSIMOYTOJIbHUKA. EquHuUIbI
u3Mepenus riomanei. [psmoyronbHbIi
napawtenenunen. O6b6éMbr. O0bEM

ITpuBoaAUTHL NPUMEPHI 0GHEKTOB
peansHOro MHpa, UMEIOIINX GopMy
MHOTOYT'OJIbHUKA, IPSIMOYTOJIbHHKA,
KBaJpara, TpeyroJjabHHUKa,

1.«CaifT 0OBIKHOBEHHOTO YUHTENS
MaTeMaTHKI»

IIpuMeHeHrE HAa YPOKE HHTEPAKTUBHBIX
¢hopm paboThI ¢ 00YHAIOIINMHUCS:
HHTEJUIEKTYAIBHBIX UID,
CTUMYJIUPYIOIIHX MO3HABATEIBHY O




MIPSIMOYTOJIBHOTO NapaJuieIeTHIIe a.

OLIEHUBATD VX JINHCHHBIE Pa3MepHI.
BbIuucasITh: IEpuMeTp
TpEYyroJIbHUKA, TIPSIMOYTOJIEHHKA,
MHOTOYTOJIbHUKA; IIOMIAdb
MPSMOYTOJIbHHKA, KBaApaTa.

MOTHUBALIMIO 00YYaIOIIUXCS;

MHUIUAPOBAHHUE U MOJIEPXKKA
HCCIIEI0BATENBCKOMN e TETbHOCTH
00yJaroIIxcst

I'aaBa 2. [IpoGHbIe yucaa
§ 5. OOBIKHOBEHHBIE APOOH.

(41 9)

OKpy>XHOCTB, KPYT, IIap, TAITHHIP.
Jomu u npobu. U3zo0paxenue apodeit
Ha KoopAuHaTHOU npsmoil. CpaBHeHUE
npobeii. [IpaBuiibHBIC U HENPABUIILHBIE
npobu. CrokeHHe 1 BEIYUTaHUE APoOeit
C OIMHAKOBBIMH 3HAMEHATEISIMH.
JleneHne HAaTypaIbHBIX YUCEN U APOOH.
Cwmenrannsle uncna. ClnoxxeHue u
BBIYMTAHHE CMEIIaHHBIX YHCEIL.
OCHOBHOE CBOMCTBO APOOH.
Coxkparnienue apooeit. [IpuBeneHue
npobeit K 001IeMy 3HaMEHATEIIO.
CpaBHEHHE, CIIOKECHHE 1 BBIYUTAHHE
npobeli ¢ pa3HBIMU 3HAMEHATEIISIMH.
YmHOxeHHE Apobeii. HaxoxneHue
yactH nenoro. Jlenenue npoodeii.
HaxosxaeHue 1esoro 1o ero 4acTH.

MopeaupoBaThb B rpaduecKon,
npeaMeTHOH hopme, C MOMOLIBIO
KOMIIBIOTEpa IOHATHS U CBOICTBA,
CBSI3aHHBIE C OOBIKHOBEHHOM
ZIpOOBIO.

YuTaTh U 3aNHCHIBATH,
CpaBHUBATh OOBIKHOBEHHBIE IPOOH,
npeasiaraTb, 000CHOBBIBATH H
00CyKI1aTh CIOCOObI
YHOPAJOYUBAHHS APOOCH.

M306paxkaTh 00BIKHOBEHHBIE 1POOH
TOYKaMM Ha KOOPJIUHATHOMN NPsIMOI;
HCMOJIB30BATh KOOPANHATHYIO
HPSIMYIO IS CPaBHEHHUS JPOOeH.

DopMy/IHPOBATH, 3AIIUCHIBATD €
MOMOIIBbI0 OYKB OCHOBHOE
CBOWCTBO OOBIKHOBEHHOW APOOH;
HCIOJIb30BaTh OCHOBHOE CBOWCTBO
IpoOu T COKpareHus npodeit u
NpU- BeJCHHS APoOU K HOBOMY
3HaMEHATelIIo.

ITpencTaBasiTh CMEUIAHHYIO APOOH
B BHJIC HENPABUIILHO U BBIIEIATH
LEJTyI0 YacTh YHCIIA U3
HETIPaBHIBHOM APOOH.

BoinosHaTL apudpmernyeckne
AeiicTBHA ¢ OOBIKHOBEHHBIMU
Ipo0sIMU; TPUMEHSITH CBOWCTBA
apu(METHIECKUX JCHCTBUH IS
panroHaNN3alUH BHITUCICHHUH.

BBINOTHATH NPUKUAKY M OLEeHKY
pe3ynbTaTa BEIYUCICHHUH;
npelIaraTb ¥ NPpMMeHATh
NPUEMBI IPOBEPKH BbI- YHCICHUH.

1.Yuurensckuii mopran

2. shevkin.ru - mpoekt "MaTemaruka.
kona. bynymee"

[MpuMeHeHne Ha ypOKe HHTEPAKTUBHBIX
(hopM paboTEI ¢ 0OyUYArOLITMUCS:
HHTEIUICKTYaJIbHBIX HTD,
CTUMYJIUPYIOLIHX NT03HABATEIbHYIO
MOTHUBALIMIO 00YYAIOIIUXCS;

BKJIFOYCHHE B YPOK HIPOBBIX IPOLICAYD
C HEJBIO MIOIICPIKAHIST MOTHUBALIHH
o0y4aronmxcs K MoJy4eHUIO 3HAHUH,
HaIa)XUBAHHUIO [TO3UTUBHBIX
MEXKITMIHOCTHBIX OTHOILICHHH B KJlacce;

HMHHILMUPOBAHNE U MTOJIEPIKKA
HCCIIEIOBATENBCKON e TEIbBHOCTH
oOyJaronxcs




IIpoBoauTh MccIeI0BAHMS CBONCTB
Ipobeii, onmupasich Ha YHCIOBBIC
HKCIIEPHIMEHTHI (B TOM UHCIIE C
MOMOLIBIO KOMITBIOTEPA).

Pacno3naBaTh HCTHHHEIC U JIOKHBIE
BBICKa3bIBaHUS O IPOOsX,
NMPUBOAUTH NPUMeEPBI U
KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHMS U OTPULIAHUS
BBICKa3bIBaHUM.

PemaTh TEKCTOBBIC 3aj1a4u,
coacpKamue HpO6HLIe JaHHBIC, U
3aJla4yd Ha HaXOXK/JICHHUEC YaCcTUu
IICJIOr0 MU 1ECJIOTO IO €ro YacCTH,
BBISIBJISITH UX CXOACTBA U
pasjanvius.

I'naBa 6

JHecstuanbie npodu (304)

Jecaruanas 3amuck apobei. CpaBHEHHE
JIECATUYHBIX po0Oeii. CosxeHne 1
BBIYUTAHHE JCCATHYHBIX TpoOeit

Oxpyrienue yncen. [Ipuxkunxka.

YMHOXEHHE ICCITUIHOM APOOH Ha
HaTypaJibHO€ yMcio. Jlenenue
JIECATUIHON IpOOH Ha HATypaIbHOE
YHCI0. YMHOXXEHHE Ha IECTUYHYIO
npo0Ob. Jlenenue Ha IecATHIHYIO 1poOb

ITpeacTaBiaATh ACCATUYHYIO 1POOb
B BHJIE OOBIKHOBEHHOH, YHTATH H
3aNUCBIBATH, CPABHUBATH
JECTUYHBIE IpOOH, MpeIararh,
000CHOBBIBATH H 00CYKIATH
CMOCOGbI YIOPSTOUYUBAHUS
JECTHIHBIX IpOOeH.

H3o0paxkars neciTHIHBIE APOOH
TOYKaMH Ha KOOPJIMHATHOM MPsIMOH.

BbIfABJISITL CXOACTBA M PAa3INYuUs
npaBuJI apru(PMETHICCKUX TCHCTBUN
C HAaTypaIbHBIMH YUCIAMH U

JACCATUYHBIMU )IpO6$[MI/I . OOBSICHATH
ux.

BeImoaHATh apupmeTniecKue
JEUCTBUSI C JECITUYHBIMU IPOOSIMHU;
BBINOJHATH NPHKUAKY U OLEHKY
pe3yabTaTa BEIYUCICHHH.

IIpumensTh cBolicTBA
apu(pMETHICCKUX JCHCTBUH IS
palMOHANN3AIH BEIYHCIICHHUH.

IIpuMeHATH NPaBHIIO OKPYTJIEHUS

1.«CaiiT OOBIKHOBEHHOTO YUHUTEIS
MaTeMaTHKI»

2.http://math-on-line.com/
3aHnMaTeabpHas MaTeEMaTHKa —
HIKOJIBHUKaM (OJ'II/IMHI/IaZ[I)I, WI'PHI,
KOHKYPCEI IO MaTeMaTI/IKe)

[MpuBnedyeHne BHUMaHUS 00yJIaIOMUXCS
K LICHHOCTHOMY aCIIeKTYy U3y4aeMbIX Ha
YpOKax SIBICHHH, OpraHu3aIus uxX
paboTHI ¢ Moy4aeMoii Ha ypoke
COIMAFHO 3HAYUMOW HH(pOpManeH;

JIEMOHCTpAIHsL 00yJaroIIMCs
MPUMEPOB OTBETCTBEHHOTO,
IPaKIaHCKOTO TIOBE/ICHUS, IIPOSBICHUS
4EeJIOBEKOIIO0US U 100pOCcepIeYHOCTH
4epe3 MoA00p COOTBETCTBYIOLINX 3a1a4
JUISL peLIeHHS;

MpUMEHEHHE Ha YPOKE HHTEPaKTHBHBIX
(hopM paboTEI ¢ 0OyUAFOIITIMUCS:
HHTEJUICKTYaJIbHBIX HTD,
CTUMYJIUPYIOLIHX NTO3HABATEIBHYIO
MOTHBAIIMIO 00YJAIOIINXCS;

WHHLMUPOBAHKE U MOJIEPIKKA
HCCIIeZIOBATENBLCKON e TEIbHOCTH
00yJaromxcs




JecsTHIHBIX Apobeii. [IpoBoanTs
HCCJIeI0BAHMSI CBOVCTB
JECATHIHBIX Ipo0eid, onupasick Ha
YHUCIIOBBIE 3KCHEPUMEHTHI (B TOM
YHCIIe C IIOMOIIBI0 KOMITBIOTEPA),
BBIIBUTaTh THNOTE3bI U IPUBOAUTD
UX 000CHOBaHUSL.

Pacno3naBaTh HCTHHHEIC U JIOKHBIE
BBICKA3bIBaHUS O IPOOsX,
NPUBOAUTH NPUMeEPBI U
KOHTPIPUMEPHI, CTPOUTH
BbICKa3bIBAHUSI U OTPHULIAHUS
BBICKA3bIBAHHM.

§ 7. UHCTpyMEHTHI A7t
BBIYUCIICHUN U U3MEPEHUM.

(79)

Kanpkynsarop. Buas! yrnos. UepTéxHblit
TpeyrojbHUK. MI3MepeHue yrios.
Tpancnoptup.

OnuceIBaTh, HCMOIbL3YH
TePMHHOJIOTHIO0, H300pakKaTh C
MIOMOUIBIO YEPTEKHBIX
MHCTPYMEHTOB U OT PYyKH,

MOZENUPOBATh U3 OyMar yrJsl.

M3o0paxkath ocTpsle, IpsMbIE U
TYIBIE YTIIBL.

YMmeTb U3MEpAThH yIilbl

1.«CaiiT OOBIKHOBEHHOTO YUHUTEIS
MaTeMaTHKI»

[Tpumenenue pa3nuuHbIX GOpM
OpraHu3aIy yueOHoH
JIESITeNTBHOCTH, TIO3BOJISIONIUX
pa3BHUBaTh yBaXXECHHUE K

TOBapHILAM, yMCHHE

HTH Ha KOMIIPOMHUCC JUIsl 001en
LIETTH, YMCHUE YCTYITUTB,

MIPU3HATH TIPABOTY

JIPYTOTO YeNoBeKa.

OBITH TOTOBBIM K JICHCTBUSIM B
YCIIOBUSIX HEOIPEAEIEHHOCTH,
TIOBBILIEHHUIO YPOBHS CBOEH
KOMITETEHTHOCTH Yepe3
MIPAKTUYECKYIO IEATeNbHOCTh, B TOM
YHCJIE YMEHUE YUUTHCS y IPYTHX
JIOIEH, MPHUOOPETaTh B COBMECTHOM
JIeSITeTIHOCTH HOBBIE 3HAHUS.

IloBTOpEHMe.
IIpomeskyTouHas
arrecrauus

(109)

[ToBTOpEHNE OCHOBHBIX MOHITHH U
METO/IOB Kypca 5 kiacca, 00o0meHme
3HAaHUH

BbruMcasiTh 3HaU€HUS BBIpOKEHUH,
coJiep KalIiX HaTypallbHbIE YHCa,
OOBIKHOBEHHBIE U JIECATHUHBIE
IIpoOu, BEITIOIHATH PeoOpa3oBaHUs
qHcel.

Bui6upats cioco6 cpaBHEHHS
YHCeI, BRIYUCICHUH, MPUMEHATh
cBOiicTBa apu(MeTHUSCKIX
JIeHCTBUH ISl pallnOHATIM3AIMU
BBIYHCIICHHIA.

2.http://math-on-line.com/
3aHuMaTenbHas MaTEMAaTHKA —
HIKOJIBHUKaM (OJ'II/IMHI/IaI[LI, HUI'DBI,
KOHKYPCEI 11O MaTeMaTI/IKe).




6 ximacc (170 4)

HasBanwue pa3nena (Temsl)

Kypca (IHCII0 YacoB)

OCHOBHOE coJiepaKaHUE

OCHOBHBIE BUJIbI JICATENBHOCTH
o0yyaronmxcs

HntepHet pecypcbl

JleATeNbHOCTD YUHUTENS C YIeTOM
MIPOrpaMMBbI BOCITUTaHUS

I'naBa 1

I[eJ'H/IMOCTB HaTypaJbHbBIX
qucen

Jemurenu u kpatusle. [Tpuznaku
nenuMoctd Ha 3, 9, 5, 2, 10. IIpocteie u
coctaBHbIe yrcia. Haubonpmmit
obmmmit nemutens. HanmeHsiee odmiee
kpatHoe. OCHOBHOE CBOMCTBO APOOH.

HccnenoBaThb 4KCIOBBIE
3aKOHOMEPHOCTH, BBIABUIaTh U
000CHOBBIBATH THIIOTE3bl,
¢opmyupoBaTh 00001IeHUS U
BBIBO/IBI TI0 pe3yIbTaTaM

1.«CaiiT 0OBIKHOBEHHOTO YUHTEIS
MaTEeMaTUKU»

YcraHOBIIEHHE TOBEPUTEIIBHBIX
OTHOUICHUH ¢ 00yUaromumMucs,
CIIOCOOCTBYIOLINX NMO3UTUBHOMY
BOCHPHSITHIO 00YJaIOIIMHCS
TpeOOBaHHUI U IPOCHO YUUTEIN,

(19 CoxpareHune apobeii. MPOBEAEHHOTO MCCIIEI0BAHHS. MPHUBIICYCHHUIO UX BHUMAHHUS K
. . ®opmyJIHPOBATH ONpeaeaeHusI o0cyxaeMoit Ha ypoke nHdopmarmy,
BBIPAKCHHI 1 IIPCITOKCHAN. JEIIUTENS U KPATHOTO, HA3BIBATH aKTHBH3AI[MH UX TI03HABATENBHOM

IeITUTENH 1 KPaTHbIE YUCIIa; TESITETLHOCTH;

PacCmo3HABATH TIPOCTHIE U COCTABHBIE

4pcia; popMyJIHpPOBATH H OOy IeHHne 0bydatommxes

NPUMEHSITH PU3HAKH JeTHMOCTH co0II0aTh Ha ypOKe OOIIETIPUHATEIC

Ha2,3,5,9, 10; npuvensiTh HOPMBI TIOBEICHMSI, TPABIJIA OOIICHHS

AJTOPHTM Pa3JIOKEHUS IUCIIA HA CO CTapIINMH 1 CBCPCTHUKAMH,

HPOCTHIE MHOKHTEIH; HAXOAUTD TPUHUATIB YIEGHOH TMCIMTLITHHEL 1

OCTaTKH OT JEJEeHUs U HETOIHOS CaMOOpIraHU3alnH,

HacTHOS. MPUBJICYEHHE BHUMAHHUS 00YYaroIuXcs
K LICHHOCTHOMY acIleKTy N3y4aeMBbIX Ha
yPOKax sABJICHUH, OPraHH3AIHs UX
paboTEHI ¢ oTydaeMoli Ha ypoke
COLIMANIbHO 3HAYMMON HH(OpMAIINEi;
BKITIOUEHHE B YPOK MTPOBBIX MPOLEAYD
C IeJTBIO TIOIePIKAHHST MOTHBAIIHA
00yJaronuxcs K MOJTyYSHHUIO 3HAHUH,
HaNaXUBAaHHUIO TO3UTHBHBIX
MEKITMIHOCTHBIX OTHOIIEHMI B KIIacce

TnaBa 2 CroxeHue ¥ BBIYUTaHHE Ipobeii ¢ CpaBHHBATDH H yNOPS/I0YHBATH 1.http://comp-science.narod.ru/ [IpuBneveHne BHUMaHUS

OG6bIKHOBeHHbIE 1pobu (41

1)

Pa3HBIMH 3HAMEHATEISIMH.
YMHO)eHHe apodeit. Haxoxnenue
Ipobu oT yrcia. B3anMHo oOpaTHBEIE
yucna. lenenue npodeii. Haxoxaenue
YHCIIa [0 3aJaHHOMY 3HAYSHHUIO IPOOH.
[IpeobpazoBanue 0OLIKHOBEHHOM

IpoOu, BLIOMPATH crtocod CpaBHEHUS
npoOeii.

IIpencTaBiasiTh ICCATUYHBIC IpOOU B
BHZIe OOBIKHOBEHHEIX JPO0eH
OOBLIKHOBEHHBIE B BUJIE JECATUYHBIX,

([AnnakTruueckue MaTeprabl o
nH(bOpPMATHKE U MaTeMaTHKeE)

00yJaromuxcs K IEeHHOCTHOMY aCIIeKTy
U3y4aeMbIX Ha YpoKax ﬂBHeHMi’I,
opraHm3anys ux paboTHI ¢ MOTydaeMoit
Ha ypOKe COLMATIbHO 3HAUUMOH
uH(pOpMaImeii;




Z[p06I/I B JCCATUYIHYIO. Beckoneunsie
NMEPUOANICCKHUEC NECATHUIHBIC I[p06I/I.

HCI0JIb30BATh JKBUBAJICHTHBIC
npeAcTaBJIeHUs JPOOHBIX YUCEI TIPH
UX CPaBHEHUY, IIPU BBIYUCIICHUSAX.
Hcnoab3oBaTh JecATUYHBIE APOOU
IIpY IpeoOpa30BaHUN BEJINYUH B
METPUUYECKON CUCTEME Mep.

Bpmmouansate apudpmernyeckue
JeificTBUS ¢ OOBIKHOBCHHBIMHA 1
JECSITUYIHBIMA IPOOSIMHU.

BpluncasiTh 3HaUCHUS BBIPXKEHUH,
colepIKaIInX

OOBIKHOBEHHBIC U ICCSTUYHBIC
JpO0OH, BEIIOJHSATE IIPeoOpa3oBaHuUs
npo0eii, BLIOUPATH c1ocoo,
NPUMEHSITh CBOICTBA
apu(METHICCKUX NCHCTBUI IS
palMOHaNNU3aUH BEIYUCICHUH.

MPUMEHEHHE Ha YPOKE HHTEPAKTHBHBIX
(dbopm pabGoThI ¢ 00YIAIOIIUMHUCS
HHTEJJICKTYaIbHBIX HID,
CTUMYJIUPYIOLINX [T03HABATEIbHYIO
MOTHUBAIIMIO O0YYAIOIINXCS;

BKJIIOUEHHE B YPOK UTPOBBIX MPOLETYP
C LIENBIO oA KaHUS MOTUBALIUI
00yJaronuxcs K MOTy4SHHIO 3HAHUH,
HaJla)KUBAHUIO ITO3UTHBHBIX
MEKJINYHOCTHBIX OTHOIIICHUH B KJIacCe;

HMHHIUAPOBAHHE U ITOJIEPIKKa
HCCIIeJOBATEIBCKON eATENbHOCTH
00yJaroumxcst

I'naBa 3

OTHOUIEHHS ¥ IPOTIOPLIHH
(31 9)

Otromenus. [Iponopuun. [IpouertHoe
OTHOIIeHue AByX uucell. [Ipsmas u
o0OpaTHas IpOMOPIIHOHATBEHBIC
3aBUCUMOCTU. OKPYKHOCTb U KPYT.
JlnnHa OKpYKHOCTH M IIJIOIIAgb KPYyTa.
Macmra6. [{narpammel. BeposiTHOCTS.

CocTaBJATh OTHOIICHUS U
MIPOTIOPLUH, HAXOJUTh OTHOILICHHUE
BEJINYHH, JEIUTh BEINUHHY B JAHHOM
otHomreHny. HaxoanTs
JKCIePHMEeHTAIbHBIM MYTEM
OTHOIIICHHE JUTHHBI OKPYXKHOCTH K €&
JUaMeTpy.

HuTtepnpernpoBaTh MacmTad kKaxk
OTHOILICHUE BEJIUYUH, HAXOAHTh
MacmTal IIaHa, KapThl ¥ BBIYHCIATH
PacCTOSIHUS, HCTIOJB3Ys MacIITal.

OOBSICHATD, YTO TAKOE MPOLIECHT,
YHOTpeOIATE 000POTHI peyuH co
CJIOBOM «IIPOLICHT». BbIpaskaTh
MIPOIICHTHI B Ip00sX U Ipodu B
MIPOLIEHTaX, OTHOLICHHUE JBYX
BCJIMYHMH B IIPOLICHTAaX.

BbIYHCAATH MPOICHT OT YHCIIA 1
YHCIIO 110 €ro NMpoueHTy. OKpyriaaTh
IpoOH U TIPOLICHTHI, HAXOAUTH
TIPHUOIIVKEHHS YHCEIT.

Pemartnb 3aJla4yM Ha 4acCTH,

1. Yuurenbckuii moprai

2. shevkin.ru - npoekr "MaTemaTuka.
xona. bynymee"

[IpuBneuenne BHUMaHUS
00y4aromuXxcst K IeHHOCTHOMY aCIIeKTy
H3y9JaeMbIX Ha ypOKax sBICHHH,
OpraHu3auys uX paboThI C MOIy4aeMOn
Ha ypOKe COLMaJIbHO 3HAUUMOM
HHpOpMaIUEH;

JEMOHCTpaLUst 00yJaromumes
MIPUMEPOB OTBETCTBEHHOTO,
TPaXkKIaHCKOTO TTOBEICHHS, IPOSIBICHUS
YeNOBEKONOOUS 1 JOOPOCepACTHOCTH
4epe3 1oA00p COOTBETCTBYIOLINX 3aa
JUISL peLLICHHUS;

BKITIOYEHHE B YPOK HI'POBBIX MPOIIETYP
C LIENbIO TIOAEeP KaHHUsI MOTUBALIUU
00yJarommxcs K MOTyYeHHUIO 3HAHUMH,
HaJIAKUBaHUIO TTO3UTUBHBIX
MEKIMYHOCTHBIX OTHOLIEHHUH B Kiacce;

WHHUIMAPOBAHKE U TIOIEPIKKA
HCCJIeI0BATEIbCKOM JACSITCIIBHOCTH
o0ydJaronmxcs




MIPOLICHTHI, IPOIIOPLUH, HA
HaxXo/AeHHe ApoOH (TIPOIeHTa) OT
BEJINYMHBI ¥ BEJIMYHUHBI 110 €€ IpoOH
(mpouenty), Ipo6u (poreHTa),
KOTOPBII COCTaBIISIET O/IHA BEITMINHA
ot apyroii. [IpuBoauTSH, pazduparb,
OLIeHNBATh PA3INYHBIC PEIICHNS,
3aMHCH PEIICHNIT TEKCTOBBIX 3a1ad.

H3BaekaTs uHGopmManuio U3
TaONNI ¥ JUarpamm,
HHTEPIPETUPOBATH TAOIUIHBIE
JaHHbIE, OTIPEAETIAT

HauOoJIbIICEe U HAMMEHBIIIEE U3
NpEACTaBIICHHBIX JaHHBIX

I'naBa 4

PanponanbHble Yncna 1
neiicrust Hag Humu (68 )

TlonoxxuTenbHbIE M OTPULATEIBHEIE
uncna. Koopaunatsas npsimas. Lensre.
N otpunarensusle yucna. Moayinb
yncna. CpaBHeHue uncen. CrnoxeHue u
BBIYMTAHHE PAIHOHATBHBIX YHCEIL.
VYMHOXKEHHE U JJeJICHUE PalliOHAIBHBIX
yycen. Pemenue ypaBHeHui. Pemenue
3anau. [lepnenukynsapHele 1
napasenbHble npsivbeie. OceBast 1
LEHTpaJIbHasi CHMMETpUSI.
Koopannarnas miockocts I'paduku.

IIpuBoauTH NpUMeEPHI
HCIOJIb30BaHMs B peaibHON

JKHU3HHU ITOJIOKUTCIBHBIX U
OTPpHULATCIIBHBIX YUCEII.

H3o06paxkaThb Lejble YuCIa,
NIOJIOXKUTEJIbHBIC U

OTpHUIIATEIbHBIC YHCIIAa TOYKAMH Ha
YHUCJIOBON TPAMOIA,

HCIO0JIb30BATh YHCIOBYIO MPIMYIO
JUISL CPaBHEHHS YHCEIL.

IIpumMeHATH MpaBUIa CPaBHEHHUS,
YHOPSI04YMBATH LIEJIbIC YHCIA;
HAXOAUTh MOJYJIb YKCIA.

®opMyJ/JHPOBATH NPaBUJIa
BBIUUCIICHUS C MOJ0XKUTEIbHBIMU U
OTPHIATENHHBIMI YUCIAMH,
HAXOAUTh 3HAYEHMS YHUCIIOBBIX
BEIPKEHHH, COJEpPIKaIUX JCHCTBHS
C IMOJIOKHUTCIIbHBIMH U
OTpHULATEJIbHBIMU YHUCJIaMU.

IIpuMeHATH CBOMCTBA CIIOKEHUS U
YMHOXEHHUS AT IpeoOpa3oBaHus
CYMM U IPOU3BEICHUI

1..http://math-on-line.com/
3aHMMaTeNbHAsT MaTEMATHKA —
IIKOJIbHUKAM (OJUMITHA/bL, UTPHI,
KOHKYPCBI TI0 MaTeMaTHUKE).

[IpuBneyenne BHUMaHUS
00y4aromuXcst K IEHHOCTHOMY aCIIeKTy
H3y9JaeMbIX Ha ypOKax SBICHHH,
OpraHu3auys uX paboThI C IOIydaeMOn
Ha ypOKe COLMAIbHO 3HAUUMOM
vHpOpMaIHei;

JEMOHCTpaLust 00yJaromumMes
MIPUMEPOB OTBETCTBEHHOTO,
TPaXkKIaHCKOTO TTOBEICHHUS, IPOSIBICHUS
YeNOBEKONOONS 1 JOOPOCepACTHOCTH
Yepe3 1oA00p COOTBETCTBYIOLINX 3aa
JUISL peLLICHHUS;

BKITIOYEHHE B YPOK HI'POBBIX MPOIIETYP
C LIENbIO TIOAeP KaHHUsI MOTUBALIUI
00yJarommxcs K MOTyYeHHUIO 3HAHUMH,
HaJIAKUBaHUIO TIO3UTUBHBIX
MEKJIMYHOCTHBIX OTHOLIEHUH B Kiacce;

MHUIUMPOBAHUE U TTOJJIEPIKKA
UCCIIEI0BATENILCKOM AESTEbHOCTH
o0ydJaroumxcs




O0bACHATH U WIIIOCTPUPOBATH
MOHSITHE MIPSMOYTOJIBHON CUCTEMBI
KOOp/AMHAT Ha INIOCKOCTH,
HCTIONB30BaTh TEPMUHONIOTHIO;
CTPOMTHL Ha KOOPIUHATHON
IUIOCKOCTH TOYKH U (PUTyphI 1O
3aJaHHBIM KOOpAMHATaM, HAXOAUTh
KOOP/AUHATHI TOYEK.

IloBTOpEHMe.
IIpomeskyTounas
arTecTanus

(11 9)

TToBTOpEHME OCHOBHBIX OHATHI
¥ METOJIOB KYPCOB 5 H 6 KJIacCoB,
0000IIICHIE ¥ CHCTEMAaTH3aIlHs

3HAHUI

Bb1uMcasiTh 3HaU€HUS BbIPaKEHUM,
coJiepKaIux

HaTypaJIbHBIC, LCIIBIC,
TOJIOKUTEIJIBHBIE U OTPULATCIIBHBIC

qucia, 06BIKHOBCHHLIG U JCCATUYHBIC
apobu,

BBIMOJTHSATH IPE0OPa30BaHUS THCET U
BBIPAKEHUH.

Beioupare cnocod cpaBHEHUS
ylcell, BBIYUCICHUH,

NPUMEHSITh CBOMCTBA
apu(pMETHIECKUX ICHCTBUI IS

PalMOHANHA3AIH BEIYHCICHUH.

PemaTth 3aga4m U3 peanabHOH XKU3HU,
NPHMEeHATh MaTeMaTHYeCKHe
3HAHMSA JUIA pelleHHs 3a1ad M3
IpYyrux

MIPEIMETOB.

PemaTe 3an1a4u pasHbIMU
cnocodaMu, CPpaBHUBATH,
BBIOMPATH CIIOCOOBI pELICHUS
3aJaun.

OcylecTBJISITh CAMOKOHTPOJIb
BBITOJIHSIEMEBIX IEHCTBUN

¥ CaMOIPOBEPKY pe3ybTaTa
BBIYHCIICHHH

1..http://math-on-line.com/
3aHuMaTeabHasg MaTeEMaTHKa —
IIKOJIBHUKaM (OHI/IMHI/IaI[BI, WI'pHI,
KOHKYPCBI 110 MaTeMaTHUKE).

IIpumenenue
pas3nuuHbIX GOpM
OpraHM3aIiN
yaeOHoit
JesATeIEHOCTH,
TIO3BOJIAIOIINX
pa3BHBATh yBaXKCHHE
K TOBapHUILaM,
yMEeHHEe UTH Ha
KOMITPOMUCC JJIsI
o01weii 1enu, yMeHue
YCTYIUTH, IPU3HATH
NPaBOTY JAPYroro
4esIoBeKa.




7 ximacc 3 4aca B Hegemnro, Bcero 102 gaca

Mopayas «Aaredpa»

HasBanwue pa3nena (TeMsl)

Kypca (IHCII0 YacoB)

OCHOBHOE coJiepaKaHUE

OCHOBHBIEC BH[IbI ICATECIBHOCTH
oOyyarommxcs

HntepHeT pecypcbl

JleATeNbHOCTD YUHUTENS C YIeTOM
pabodeit mporpaMMBbl BOCITHUTaHUS

I'nmaBa 1 Beenenue B anrebpy. JluneiiHoe Pewark JIMHEHHOE YpaBHEHUES 1. Yuurensckuii moprai dopmupoBaHHUEe
. YpPaBHCHHUEC C OTHOU IICPECMCHHOM. C OJIHOM HepeMeHHOP'I, . Y OCO3HAHUS

Jlurelinoe ypABHEEHE C Pernenne 3a/1a4 ¢ TIOMOTITEIO NpHMeHsIsT IPABMIIA [IePexo/a 2. shevkin.ru - 1pocKT Marematuia. IIKOJIbHUKOM

OJHOU IEPEMEHHON ypaBHeHI/Iﬁ. OT MCXOJIHOTO ypPaBHEHUS K IIxona. By;[yluee Z[e(i)I/II.[I/ITa
paBHOCWIBHOMY emy OoJee o

(12 v) COOCTBEHHBIX 3HAHUH H
npoctoro suaa. IiposepsTs, o
SIBJISIETCSI JIU KOHKPETHOE KOMIICTCHTHOCTEH B
4HUCJIO KOPHEM YpPaBHEHUS. o0JylacT MaTeMaTHK U
ITondéupars npuMepsI nap o0y KICHHUS TTOUCKA
4ucell, SIBISIOIIUXCS 3HAHUM, OpUEHTALINU
pelIeHueM JIMHEHHOro Ha [IpHMEHEHHe
YPaBHEHHS C IByMsI o

MaTEeMaTUYCCKUX 3HAHUUN

NEepEMEHHBIMU. IPUBOAUTH
IPHMepBI PeLIeHHUs JUIS IIJTAaHUPOBAHUS
YPaBHEHUA. IMOCTYIKOB U OLICHKH
CocTaBJasTh U pemiaTh HUX BO3MOXKHBIX
YPaBHEHHUE 10 YCJIOBHIO 3aJla4U, TOCJIEJICTBUI B
HHTEPIPETUPOBATH B 001acTH OKpYyKatoIIe
COOTBETCTBUU C KOHTEKCTOM cpelbl
3a7a4yM MOJIyYEHHBII pe3ysbTaT

I'naBa 2 ToxxnectBa. CTeneHs ¢ HATYpaTbHBIM OBJaieTh anre6pamuecKoi 1.«CaifT 0OBIKHOBEHHOTO YUHTENS IIpumenenne

enbie Boipakenust (53 4)

rokazatesieM. CBOMCTBA CTEIICHHU C
HATypaJbHBIM ITOKa3aTeNeM.
OpnHowneHsl. MHOTOUWIECHBI. Cl10XKEeHUE
¥ BBIYUTAaHHUE MHOTOUICHOB.
VYMHOXXeHUE MHOTOWICHOB.
Pasnoxenne MHOTOUYJICHA HA
MHOxuTenu. [IponsBeneHune pasHOCTH
M CyMMBI IBYX BelpakeHui. KBagpat
CYMMBI U Pa3HOCTH JIBYX BBIPa)KCHHH.
CyMMa H pa3HOCTh KyOOB IBYX
BBIPAXKEHUM.

TEPMUHOJIOTHEN 1
CHUMBOJIUKOU, MPUMEHATH €€ B
[pOoIeCcCe OCBOCHUsI y4eOHOr 0o
MaTepuala.

HaxoauThb 3HaYECHUST
OYKBEHHBIX BBIPKEHUN NIPU
3a/[aHHBIX 3HAYCHUSIX OYKB;
BBITIOJIHATH BBIYHUCIICHUS 110
dopmyam.

BbIOJIHATH IPe0oOpa3oBaHus
LIEJIOTO BBIPAKEHUs B
MHOI'OYJICH INIPUBCACHUEM
MOJOOHBIX ClIaraeMbIX,
packpbhITHEM CKOOOK.

MaT€MaTHKH»

2.http://math-on-line.com/
(3aHnMarenbHass MaTeMaTHKa —
HIKOJTBHUKAM (OJIUMITHAIBI, UTPHI,
KOHKYPCBI 10 MaTeMAaTHKe)).

pas3nuuHbIX GOpM
OpraHu3anuu y4eOHoM
JESATEIBHOCTH,

[TO3BOJISIOIINX

pa3BHBATh YBAXKECHUE K
TOBapHIaM, YMEHUE

HUATH Ha KOMIIPOMHCC

JIJIsL OOIIEH LI ,

YMEHHE YCTYIUTh,

MIPU3HATH IIPABOTY

JPYTOTro 4e0BeKa.

Co3manue yCIOBHA TS pa3BUTHUS
0CO3HAHHOW TOTOBHOCTH IPUMCHATH




BbINOJIHATE YMHOXXEHUE
OJHOYJICHA HAa MHOTO4JICH U
MHOT'OYJICHAa Ha MHOTI'OYJICH,
NPUMEHATH (GOPMYIIBI
KBajJpaTa CyMMBI U KBaJpaTa
pa3HOCTH.

OcyuiecTBIATH Pa3jioKeHUE
MHOT'OWICHOB Ha MHOXXHTEIIH
MyTEM BBIHECEHHS 32 CKOOKH
00I1IEr0 MHOKUTEIIS,
OpUMEHEHUs (POPMYIIBI
pa3HOCTH KBaJpaToB, GOPMYIT
COKpamEHHOTO YMHOCHUS.
IIpumensTs peoOpazoBanne
MHOTOYJICHOB JJIsI PeIIICHUSI
pa3IUYHBIX 3a]1a4 U3
MaTeMaTHUKH, CMEKHBIX
peIMETOB, U3 pealbHOMI
MPAKTHKH.

IIpuBOAUTH YUCJIOBbIE H
OyKBeHHBIE IPHMePbI CTEIICHIC
HaTypaJIbHBIM ITIOKa3aTelIeM,
OOBSICHSIS 3HAUCHUS
OCHOBAHMSI CTEIICHH U
roka3aTeJisl CTEIICHH,
HaXOJIMTh 3HAYCHUS CTEIICHEH
Buma a" (a — mroGoe
panroHaJbHOE YUCIIO, N —
HATypaJLHOE YHCIIO).

MaTeMaTH4ECKHe 3HAHUS B
HMHTEpecax CBOETO 3/10pOBb,
BEJICHU 30POBOr0 00pa3a XKU3HU
(3mopoBoe muTaHue,
cOanaHCUPOBAaHHBIN PEKUM
3aHSATHH U OTABIXA, peryJsipHast
(u3nveckas akKTHBHOCTH);
c(hOpMHPOBAHHOCTHIO HAaBBIKA
pediiekcun, npu3HaHNEM CBOETO
MpaBa Ha OIIHUOKY U TaKOTO XKe
IpaBa JApyroro 4esioBeKa.

I'naBa 3

Oyukipn (124)

Cas3u Mexay BenuuuHamMu. OyHKuum.
I'paduk dyukiwm. Jluneiinas GyHkIws,
e€ rpaduK U CBOMCTBA.

HN300paxkaTh Ha
KOOPJMHATHOMN NPSIMOM TOUKH,
COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpAWHATAM, JIy49H, OTPE3KH,
WHTEPBAJIBI; 3aIIUCHIBATh UX HA
anreOpandecKoM sI3bIKE.
OTMeuaTh B KOOPIAMHATHOM
MJIOCKOCTH TOYKH TI0 3aJaHHBIM
KOOpAWHATaM; CTPOUTH
rpadMKu HECIIOKHBIX
3aBHUCUMOCTEH, 3aTaHHBIX
hopmysramMu, B TOM 4HUCIIE C
MTOMOIIBIO [IU(PPOBBIX
nabopatopuii.

IIpuMeHsITH, H3yYATh
NpeuMyIiecTBa,
HHTEPNPETHPOBATH
rpadudecKuii criocod
IPECTABIICHH U aHaJIM3a

1.http://comp-science.narod.ru/

(AunpakTrueckue MaTepuabl o
HHPOPMATHKE U MATEMATHKE)

2..MaremaTH4ecKye OJIUMITHAbI

Ypok MaTeMaTuKu

Coznanue cutyanuii
JUTSL OCO3HAHHUS
[IEHHOCTH MaTeMaTHIECKOM
HAyKH KaK MOIITHOTO
WHCTPYMEHTA
MTO3HAHUS MHpa,
OCHOBBI Pa3BUTUA
TEXHOJIOTUH,
OCO3HAHMS [ICHHOCTH
Oe3omacHOTO 00pasa
KU3HU B COBPEMEHHOM
TEXHOJIOTHYCCKOM
MHpE, BAXKHOCTH
IpaBuJI 0€3011aCTHOTO
MTOBEJICHHS HA
TpaHCHOpPTE, Ha




pa3zHOOOpa3HOW >KU3HECHHON
uH(pOpMaInH.

OcBauBaTh IOHSTHE
(yHK1IMHN, OBIIaIeBATH
pyHKIMOHATBEHOM
TEPMUHOJIOTHUEH.
Pacno3znaBaTth JIMHENHYIO
dyuxmuro y = kx + b,
ONMHCHIBATH €& CBOWCTBA B
3aBHCUMOCTH OT 3HA4YCHHH
koa¢ ummentos K u b.
Crtpouth rpauku JHHEHHONI
bysknun, GyHKODURY = |x|.
Hcnoab3oBars uudposbie
pecypchbl JUIS TTOCTPOCHUS
rpadpukoB GyHKOUN U
U3YyYEeHUSI UX CBOMCTB.
IIpuBOoAUTHE IPpUMEPHL
JIMHEHHBIX 3aBUCUMOCTEH B
peanbpHBIX IIporeccax u
SIBJICHUSIX

J0porax.

I'nasa 4

CucreMsl JIMHEHHBIX
YpaBHEHUH C IByMsI
nepemeHHbIMH (19 u)

VYpaBHEHUS C ABYMsI IEPEMEHHBIMH.
JIuneiiHOe ypaBHEHUE C IBYMs
TIepeMEHHBIMH U ero Tpaduk. Cucrema
YpaBHEHHUH C BYMS IIEpEMEHHBIMHU.
I'paduuecknii MmeTon pemeHus
CHCTEMBI YPaBHEHHUII C IBYMS
TepeMeHHBIMH. Pemmenne cuctem
JIMHENHBIX YpaBHEHUH METOZ0M
TIOJICTAaHOBKH. Pemenue cucrem
JIMHENHBIX YpaBHEHUH METOZ0M
cioxeHus. Pemmenne 3a1ad ¢ TOMOIIBIO
CUCTEM JIMHEHHBIX YPaBHEHUH.

MoaesmpoBaTh B rpaduuecKoi,
MpeaMETHOH hopMe, C MOMOIIHIO
KOMITBIOTEpA TOHATHUS U CBOMCTBA,
CBSI3aHHBIE C CUCTEMOM JIMHEWHBIX
ypaBHEHUI! ¢ IBYMs MIEpEeMEHHBIMU.

Pemiars cucremy JUHEHHBIX
YpPaBHEHUM C IBYyMs
IIEPEMEHHBIMHU Pa3JIMYHBIMU
MeTOJaMU,IPUMeHsIsl IPpaBuJjia
repexosa oT UCXOJHOTO
YPaBHEHUS K PaBHOCWIBHOMY
eMy Oosiee MpOCTOro BUAA.
IIpoBepsATh,sBISICTCS 11
KOHKPETHOE YHCJIO KOPHEM
ypaBHEHUH.

IlopdupaTs npuMepsl n1ap
9HCeI, SIBISTFOIIIIXCS
pelLlIeHueM CUCTEM JIMHEHHBIX
YpaBHEHHUH C IBYyMsI
TIePEeMEHHBIMHU. IPUBOAUTH
npuMepbl PELICHUS] CUCTEM
YpaBHEHUM.

HaxoauTe pelnieHne CHCTEMBI
JIBYX JIMHEMHBIX ypaBHEHUH C
IBYMsI TIEPEMEHHBIMH.
CocTaBJsiTh H peliaTh CUCTEMY

1.Yuurensckuii mopran

2. shevkin.ru - npoekr "MaTemaTuka.
xona. bynymee"

YcraHoBIieHHE
JIOBEPHUTEIBHBIX
OTHOIICHHH C
o0yJaroImuMucs,
CIIOCOOCTBYIOIINX
MTO3UTHBHOMY
BOCTIPHUSATHIO
o0OydarnumMucs
TpeboBaHuii U MPocO
YUUTEII,
NPUBJICYCHHIO UX
BHMMAaHUS K
o0cyxmaeMol Ha
ypoke HH(pOpMAIHH,
aKTUBHU3AI[UU UX
I03HaBaTEIbLHON
JIeATEeILHOCTH;
noOykeHue
o0y4Jarmuxcs
co0moaTh Ha YpoKe
OOIIETTPUHATHIE HOPMBI
MOBEICHHUS, TIPaBHIIa
OOIIEHNS CO CTapIINMU
W CBEPCTHHKAMH,




YPaBHEHUH 1O yCIOBUIO 3aJa4H,
UHTEPIIPETUPOBAThH B

TIPUHITAITBI y4eOHOH
JUCTIUTUTAHBL U

COOTBETCTBUU C KOHTEKCTOM CcaMOOpra”Hu3aluy;
3a/1a49M MOJYy4YE€HHBIH pe3ysbpTaT
KOMITBIOTEDA.
IoBTOpeEHHe. IToBTOpEHHE OCHOBHBIX MOHATHIIN BEIGHPATE, NPHMEHATH 2.http://math-on-line.com/ [Ipumenenue
IIpomexyTouHas METOJIOB Kypca 7 KJacca, OLEHHBATD CII0CODbI CPABHEHILS 3aHuMaTenpHas MaTeMaTuKa — Pa3NUIHBIX GOpM
arrecranus 0000nIeHne 3HaHUMH YUCeJ, BBIYUCIICHHIA, NIKOJBHUKAM (OJIMMITHAIEL, UTPEI, OpraHu3aIK y4eOHOM
HpeO6pa3OBaHI/H71 BLIpa)KeHHfI, KOHKYPCEI IO MaTeMaTI/IKe). JEeSITENIbHOCTH, HAIIPpaBJICHHBIX Ha
(64) pelLIeHUsT ypaBHECHUH. dopmupoBanue

OcymecTBJIATL CAMOKOHTPOJIb
BBIMOJHIEMBIX JEUCTBUHA U
CaMOIIPOBEPKY pe3yabTaTa
BBIYUCIICHUH, MpeoOpa3oBaHui,
HOCTPOEHUH.

OpUEHTAllM Ha
TIPUMEHCHUE MaTEeMaTHYCCKUX

3HAaHUN IS peaieHnsa 3ama4 B

obsactn COXPaHHOCTH
OKpy>Karouien cpenpl,
IUIAaHUPOBAHUEC TMOCTYIIKOB )44
OLICHKH ux BO3MOXHBIX

MOCJENCTBUI NIl OKpY’Karomieu
Cpexbl; rI100aTBHOTO
xapakTepa

npoOJIeM U MyTeH MX PEIICHHUS.

OCO3HaHHUEC
OKOJIOTHYCCKUX

8 xmacc, 3 4aca B Henemo, Bcero 102 gaca

HasBanwue pa3nena (Temsl)

Kypca (4HCII0 4acoB)

OcHOBHOE CoACpIKaHUE

OCHOBHBIE BH/IbI ICATEIBHOCTH
0o0yJaronmxcs

HHTepHeT pecypcebl

JleITeNbHOCTD YIUTEIs C YIeTOM
pabodeit mporpaMMBbI BOCITHTaHUS

I'naea 1

PauuoHanbHbIE BEIPAKEHHUS
(45 )

Panmonansabpie npobu. OcHOBHOE
CBOWCTBO paIlMOHATBLHON TPOOH.
CloXeHHE ¥ BEIYUTaHHE
palMOHANBHBIX APOOECH ¢
OMHAKOBBIMH 3HAMEHATEIISIMH.
CroxeHune U BEIYUTAaHHE
palMOHANBHBIX APOOEH ¢ pa3HBIMU
3HaMEHATEISIMH. Y MHOXXEHHUE U
JIeNICHNE PAIlHOHATBHBIX APOOEH.
BoszBenenue panmoHanbHOM qpoOH B
cTerneHb. TOXIECTBEHHBIC
npeoOpa3oBaHUs pAIlHOHATBEHBIX

OnepupoBaTh NOHATHSIMH:
CTEIEHb C EJIBIM MTOKA3aTeIIeM. .
BbINOJIHATH OCHOBHBbIE
JMEMCTBHS: BBIMOJIHATH PACUETHI
no ¢opmyiam,
peoOpa30BhIBATH IIEJTBIC,
IpoOHO - paruoHaIbHBIS
BbBIPAXCHUA U BBIPAXXCHUSA C
KOPHSIMH, PEaTn30BbIBATH
pa3iioKeHHe MHOTO4YIeHa Ha
MHOXHTEJIN,B TOM YHCIIE C
HCIIOJIb30BAHUEM HAXOJIUThH
ﬂOl'lyCTI/leIe 3HA4YCHUS
EePEeMEHHBIX JUIsI IPOOHO -

1. Yuurenbckuii moprai

2. shevkin.ru - mpoekr "MaremaTuka.

koma. bymymee"

IIpumenenue
pas3nuuHbIX GopM
OpraHM3aIiu
yaeOHOI
JIeATeIIHOCTH,
TIO3BOJISTIOIINX
pa3BUBATh YBa)KCHUE
K TOBapHILaM,
yMEHHE UJTH Ha
KOMITPOMHCC JJIsI
o01meit menu, ymeHue
YCTYIUTh, IIPU3HATH




BbIpakeHUH. PaBHOCHIIbHBIE

ypaBHEeHUs. PallmoHanbHbIe ypaBHEHUS.

CTeneHs ¢ IeNbIM OTPHUIIATSITIBHBIM
nokasatesieM. CBOMCTBA CTEIIEHU
¢ menbIM nokasatenem. OyHknus

K
Y =— ueé rpadux.
X

palMOHAILHBIX BBIPpA)KCHUH,
KOopHeill. @opMy1MpOBaThH
omnpeieleHUe CTEIIEHU C LETbIM
IOKa3aTeJIeM.

IpencraBiasaTe 3anuch OOIBIITUX
M MaJIbIX YUCEJI B CTAHIAPTHOM
Buae. CpaBHMBAThL YHCIA U
BEJIMYUHBI, 3aIIUCAHHBIE C
ucnosnb3oBanueM crernenu 10.
Hcnonn3oBaThs 3anmuch 4ucel B
CTaHJAPTHOM BHJE IS
BEIP@KEHHUST pa3MepOB OOBEKTOB,
JUITUTEILHOCTH MPOIECCOB B
OKpY KarolleM MHpE.
IIpuMeHsiTbL CBOMCTBA
CTEeNEHU IJIsi mpeoOpa3oBaHUI
BBIPAXKEHUN, COAEepKaIINX
CTETICHH C IEJIBIM IT0Ka3aTeJIeM.
BBINIOJIHATH AeliCTBUA C
YMCIIAaMHY, 3aITUCAHHBIMH B
CTaHIapTHOM BHJEC.

IPaBOTY APYTOro
4esIoBeKa.

Co3naHue cuTyaiuii

JUISL OCO3HAHUS

LICHHOCTH

MaTeMaTuKu

KaK MOIIHOTO
HHCTPYMEHTA

MIO3HAHUS MHDA,
MIPOSIBIICHUS

HHTepeca K UCTOPUH
MaTeMaTHKH U K U3YYCHHUIO
BEJIMKUX MAaTEMaTHKOB.

I'naBa 2

KBanparueie kKopHU.
JlelicTBUTENBHBIEC YKCTA
25 4)

Dynkmys y = X2
u e€ rpaduk. KBanpaTHpie KOpHH.

ApudmeTrnieckuii KBapaTHbIH KOPEHb.

MHOX€ECTBO U €ro JIEMEHTBL.
IMonmuOXecTBO. Onepaunu Haj
MHOJKeCTBaMH. UHCIIOBBIE MHOXKECTBA.
CaoiicTBa apu()METHIECKOTO
KBaJIpaTHOTO KOpHs. ToxIecTBeHHbIE
peoOpa3oBaHUs BEIPAKECHHH,
COZIEPIKAIINX KBaJAPATHBIE KOPHHU.

Qyukius Y = \/; u ¢€ rpaduk.

dopmyIHpOBaTh
omnpejeeHue KBagpaTHOTO
KOPHSI U3 4HCIIA,
apu(dMeTHIECKOTrO
KBaJPaTHOTO KOPHSI.
IIpuMeHsaTH onepanuio
HU3BJICUCHUS KBAIPATHOTO
KOPHSIN3 YHCa, HCHOAb3Y S
pH HEOOXOIUMOCTH
KAJIbKYJATOP.

OneHNBaTh KBaJpaTHBIC
KOPHH IEJIBIMH YUCIIaMH U
ECATUIHBIMHU JPOOSMH.
CpaBHUBATBH U
YHOpSIA0YUBATH
pamuoHanbHBIE U
UppanroHaIbHBIC YHCIA,
3anycaHHbIe C TOMOIIBIO
KBaJIpaTHBIX KOpPHEH.
HccaenoBarh ypaBHEHUE X2 =
a, HAXOAUTh TOYHBIE U
npuOIMDKEHHBIE KOPHU TIPH &
> 0.

Uccaenosarnb cBoiicTBa
KBaJIpaTHBIX KOpPHEH, IPOBOJIS
9HUCJIOBBIE OKCIEPUMEHTHl C
HCTIOJIb30BaHUEM
KaJIbKyJIsITOpa (KOMIBIOTEPA).

1.«CaiiT OOBIKHOBEHHOTO YUHTEIS
MaTeMaTUKU»

2.http://math-on-line.com/
(3aHnMarenpHast MaTeMaTuKa —
IIKOJIbHUKAM (OJIUMITHAIBI, HTPBI,
KOHKYPCHI TIO MaTEMAaTHKE)).

YcraHoBIIeHHE
JIOBEPHUTEIBHBIX
OTHOIIICHHH ¢
o0yJaroImuMucs,
CIOCOOCTBYIOIINX
MO3UTUBHOMY
BOCTIPHUSATHIO
o0OydarnumMucs
TpeGoBaHUil U
npoch0 yuuTens,
TIPUBIICUCHUIO UX
BHUMaHUS K
o0cyxmaeMol Ha
ypoke HH(pOpMAIHH,
aKTHUBHU3AI[UN UX
I03HaBaTEIbLHON
JEATEILHOCTH,
noOykeHue
o0ydJarmuxcs
cobmroaaTh Ha ypOKe
OOIIeTIPUHATEIE
HOPMBI TIOBEICHUS,
MpaBuia OOIICHUS CO
CTapIIUMU H
CBEPCTHHKAMH,




Jloka3bIBaTh CBOICTBA
apu(pMeTHYECKUX KBaJIPAaTHBIX
KOpPHE; IPUMEHSITh UX JIJIs
npeoOpa3oBaHUs BRIPAXKCHUIA.

BpINoJHATL Npeodpa3oBaHus
BBIP@KCHHI, COIepIKaIINX
KBaJIpaTHBIE KOpHU. BrIpakaTh
TIepeMeHHBIe U3
TE€OMETPUUICCKUX U
m3nueckux Gopmy.
BbruncasaTs 3HAYEHU
BBIP@KCHUI, COIEPIKAIINX
KBaJIpaTHBIE KOPHU, UCTIONB3Ys
OpU HEOOXOTUMOCTH
KaJIbKYJISITOP.

Hcenoab3oBarh B X04€
pelieHus 3a1ad JIeMeHTapHbIe
IpeICTaBICHUS, CBSI3aHHEIE C
OPpUOIIHKEHHBIMU
3HAYCHUSIMU BEJIIUYHH.
3HAKOMHUTBHCS € MCTOpPHeEit
pPa3BUTHS MaTeMaTUKH

TIPUHIUTEI YIeOHOH
JUCUUILIAHBI K
CaMOOpraHU3aIHH.

I'naBa 3

KBanpatHsle ypaBHEHHs
(264)

KBanpatnsle ypaBHenus. Pemenue
HETIONHBIX KBaJPAaTHBIX yPaBHEHHUH.
dopmyia KOpHEH KBapaTHOTO
ypaBHeHus. Teopema Buera.
KBagnpatHslit Tpéxuses. Pemenue
YpaBHEHUH, CBOASIIUXCS K
KBaJIpaTHBIM YPaBHCHHUSM.
ParnmonanbHbIe ypaBHEHHS KakK
MaTeMaTHIECKHE MOJIENH PeabHBIX
CUTYaII.

Pacno3snaBatb
YpaBHEHHUSI.
3anuceiBaTh (POPMYJIy KOpHEH
KBaJIpaTHOTO YPaBHEHUS,
peliaTh KBagpaTHbIe
YPaBHEHUSsI — TIOJIHEIE U
HETIOJTHBIE.

IIpoBoauTh Mpocreimmne
HccJIeI0BaHUs KBAaIPATHBIX
ypaBHEHUH.

Pemiate ypaBHeHHsI,
CBOZSAIINECS K KBaJPATHBIM, C
MOMOIIBIO MTPeoOpa3oBaHUN U
3aMEHOI NepeMEeHHOM.
Hao6aoaaTes 1 aHaIM3upoOBaThH
CBSI3b  MEXJIy KOpDHAMH U
ko3 dpUIFEeHTaMH KBaJPaTHOT'O
YpaBHEHHUSI.

KBaJApaTHbIC

PDopMyJIHPOBATH TEOPEMY
Buera, a Takke oOpaTHyIO
TeopeMy, MIPUMEHSITh TH
TEOpPEeMBI IJIsI PEIICHUS
3amad. Pemath TeKcTOBBIE
3aaa4M anrebpandecKuM
CIIOCOOOM:TIEPEXOTUTH OT
CIIOBECHOM (hOPMYITHPOBKHU

1.http://comp-science.narod.ru/

(AunakTrueckue MaTepHabl o
HHPOPMATHKE U MATEMATHKE)

2..MaremaTH4ecKye OJIUMITHAbI

Ypok MaTeMaTuku

Coznanue cutyanuii

IS OCO3HAHUS

LIEHHOCTHA MaTEMAaTHKH KaK
WHCTPYMEHTA MMO3HAHUS MHUPA,
TIPOSIBJIICHUS] MHTEpEca K MPOILIOMY

u HACTOSIILIEMY poccuiickoin
MaTeMaTHKH, [IEHHOCTHBIM
OTHOLIEHHEM K  JOCTH)KEHUSIM
poccuiickux MaTeMaTUKOB u
poccuiickon MaTeMaTH4eCcKOn

IIKOJIBI, K HCIOJB30BAHHUIO JTHUX
JNOCTIDKEHUH B JPYTHX HayKax H
NpUKIaIHBIX chepax.




YCIJIOBUS 3aa9H K
anreOpandeckoil Moaenu
NyTEM COCTaBJIEHUS
YpaBHEHHs; pelaTh
COCTaBJIEHHOE ypaBHEHUE;
UHTEPIPETUPOBATh PE3yIbTaT.
3HAKOMHUTBLCSI C HCTOpPH el
pa3BUTHS anreOphI

IHoBTOpeHnue.
IIpomesxyTouHast
arrecranus .

(6)

IToBTOpEHHE OCHOBHBIX MOHATHIHHU
METOJIOB KypcOB 7 1 8 KJ1accos,
o0oOmenne 3HaHUHU

Br10upaTh, IPUMEHATD,
OLEHMBAThH CNOCO0bI CPABHEHUS
YUCel, BEIYUCICHUH,
npeoOpa3oBaHUI BRIPAKCHUI,
pelIeHust ypaBHEHUH.
OcyumecTBJIATHL CAMOKOHTPOJIb
BBITIOJTHACMBIX JICHCTBUN U
CaMOIIPOBEPKY pe3ybTaTa
BBIYMCJICHUM,
npeoopa3oBaHUl,
MOCTPOCHUIL.

Pematp 3a1a4u u3 peajbHOM
JKU3HH, IPUMEHSITh
MaTeMaTUYCCKUC 3HAHUS IS
peuieHns 3a1a4d u3 Apyrux
peJIMETOB.

Peniatb TEKCTOBBIE 3a/1a4H,
CpaBHUBATh, BLIOMPATH CIIOCOOBI
peuieHus 3a1a9n

2.http://math-on-line.com/
3aHuMaTeNnbHas MaTeMaTHKa —
HIKOJIBHUKaM (OJ‘II/IMHI/IB.Z[LI, UI'pHL,
KOHKYPCEI IO MaTeMaTI/IKe).

®opMupoBaHue
OCO3HAHUS
IIKOJIbHUKOM
nedummta
COOCTBEHHBIX 3HAHUI U
KOMIICTCHTHOCTEH B
00J1acTH MaTeMaTHK U
NOOYXACHUsI OUCKA
3HAHWH, OpUEHTALUU
HA TIPIMCHEHUE
MaTEMaTHYECKUX 3HAHUI
JUTS TUTAHUPOBAHUS
MTOCTYTIKOB ¥ OIICHKH
HMX BO3MOJKHBIX
MOCJIEACTBUH B
00J1aCTH OKpY Karoe
cpeasl

9 kmacc, 3uaca B Hezemo, scero 102 yacos

HaszBanwue pa3zaena (Tembl)

Kypca (4ucio 4acoB)

OCHOBHO€ coJiepKaHue

OCHOBHBIE BUJIBI IEITENLHOCTH
00yJaroMXCst

HuTepuet pecypcesl

JlessTenbHOCTh YUUTEIS C YUYETOM
paboueii mporpaMMbl BOCITUTAHUS

I'naBa 1

Hepagencraa (19 u)

Yucnosbie HEpaBCHCTBA. OCHOBHBIE
CBOMCTBA YHCIIOBBIX HEPaBCHCTB.
CloxXeHHe U YMHOXXCHUE YHUCIIOBBIX
HEPABCHCTB. OHCHI/IBaHI/Ie 3HAa4YCHHUA
BBIPAKCHUA.

CHCTEMBI TUHEHHBIX HEPABCHCTB.

PopmyIMpoBaTh CBONCTBA
YHCIIOBBIX HEPABCHCTB,
WILTFOCTPUPOBATH WX HA
KOOPJIMHATHOM TMPsIMOH,
JIOKa3bIBATh AIrcOpandecKu.
I[IpumeHsITH CBOIiCTBA
HEPABEHCTB B XO1€ PCILICHUA
3ana4d. Pemiare JJUHEHHBIE
HEpaBEHCTBa C OJTHOU
IIePEeMEeHHON, N300pakaTh
pelIeHre HepaBeHCTBA Ha

OI'D o MaTeMaTHKe: IOATOTOBKA K
TECTUPOBAHHUIO.

VYcranoiieHue
JIOBEPHUTEIIBHBIX
OTHOILIEHHUH C
obOyJaronumucs,
CIOCOOCTBYIOIINX
MO3UTHBHOMY
BOCTIPHUSTHIO
00yJaroIuMuCs
TpeboBaHUH 1




YHCJIOBOM NPSIMOMA.

Pemares cucTeMsl TUHEHHBIX
HEpaBeHCTB, H300pakaTh
pelIeHne CHCTEMBI
HEpPaBEHCTB HA YMCIOBOU
npsmoit OcpauBars,
3allOMHHATh M TPHMEHATH
rpaguyecKkue MeTOAbl IPHU
pCLICHUN HEPABEHCTB U UX
CUCTEM.

pockO yuuTens,
TIPUBJICYECHHIO UX
BHUMaHHS K
o0cyx1aeMol Ha
ypoke uH(pOopMaIuy,
AKTHBU3AIMU UX
T03HABaTEIbHOU
JesATeIbHOCTH;

o0y KaeHne
oOyJarormuxcs
coOmoIaTh Ha YpoKe
OOIIeTIpUHATHIE
HOPMBI [TOBEICHHUS,
npaBuia OOIIEHHUS CO
CTapILINMU U
CBEPCTHHUKAMU,
NPUHLUIIEL y4eOHOMH
JUCLUIIIINHBI U
CaMOOpraHU3aLHH.

I'napa 2
KBagparnunas QpyHKIHsA

(26 v)

TToBTOpEHHE U paclIMPEHHE CBEACHMIT
o ¢yakuun. CpotictBa ¢pyHkuun. Kak
noctpouts rpaduk Gyskuun y = kf(x),
€CITH U3BECTEH rpaduk QyHKIHUA Y =
f(x). Kak mocrpouts rpaduku GpyHKIHHA
y=fx)+b

uy = f(X + a), ecnu u3Becren rpadux
dhyHKIUR

y = f(x). Ksagparuunas pyskumst, eé
rpaduK u cBOHCTBA. Pemenne
KBaJIpaTHBIX HepaBeHCTB. CHCTEMBI
YpaBHEHUH C IBYMS IIepEMEHHBIMHU.
Pemenue 3a1a4 ¢ MOMOILBIO CUCTEM
YpaBHEHUI BTOPOH CTETIEHHU.

Pacno3naBaThb BB
HU3ydaeMbIX (DYHKIINIA;
WITIOCTPUPOBATH
cXeMaTH4YeCKH, 00bSICHATH
pacnoJioKeHHne Ha
KOOPJAMHATHOHN IIOCKOCTH
rpadpukoB GyHKIHNA BHOA'Y
=kx, y=kx + b,y =ax3 y
= ax®, B 3aBUCHMOCTH OT
3Ha4YCHUH KOA(P(DHUIINECHTOB;
OMHCHIBATh UX CBOWCTBA.

Pacno3HaBaTh KBaJIpaTHIHYO
dysk1IHIO O hOopmyITe.
IlpuBoauTHL NPpUMeEpPBI
KBaJIpPATUYHBIX 3aBUCHMOCTEH
U3peaibHOM KNU3HU, (DUUKH,
reomeTpuu. BoISIBJIATH U
00001aTE 0COOEHHOCTH
rpaduka KBaApaTUIHOMN
dbyskmuu y = ax? + bx + c.
CTpouts u u300pakaTh
cxeMaTH4YecKH rpaduku
KBaJIpaTUIHBIX (YHKITUH,
3a/laHHBIX POopMyJIaMu BuIa Y
= ax?dy = ax?* + q,y = ax +
p)’,y = ax’> + bx + c.

OI'D o MaTeMaTHKe: IOATOTOBKA K
TECTUPOBAHHUIO.

Coznanue cutyanuii
IS OCO3HAHHUS
IICHHOCTH
MaTeMaTU4YeCKON HayKH
KaK MOIIIHOTO
WHCTPYMEHTa

MO3HAHUS MHPA,
OCHOBBI Pa3BUTHS
TEXHOJIOTUH,

AKTUBHOTO y4acTHsI B
peueHuu
MPaKTUYECKUX 3a]1a4
TEXHOJOTHYECKOHN U
COIMaIbHON
HaIlpaBJIEHHOCTH,
TpeOYIOIINX B TOM
YHCIIE ¥ MATEMATHYECKUX
3HAHUW U YMEHHUH.




AHaJIM3HPOBATH U IPUMEHATH
CcBOiicTBa N3YUYCHHBIX (DYHKITUN
JUIsL UX IIOCTPOCHUS, B TOM 4HUCIIE
C ITOMOIIBIO MU(POBEIX PECYPCOB

I'naBa 3

DIIeMEeHTHI IPUKIIaJHON
MareMaTtHky (224)

Marematrndeckoe MOAEIUPOBAHHE.
TIponieHTHBIC pacyéThl. AGCOMIOTHAS U
OTHOCHUTEJbHAS MOTPELIHOCTH
OcCHOBHBIE IIpaBHJIa KOMOHMHATOPHKHY.
YacroTa U BEpOSTHOCTb CIy4aiHOTO
coObrtis. Kimaccudeckoe onpenenenne
BeposATHOCTH. HavanbHbIe CBeIeHHS O
CTaTUCTHUKE.

PaccmaTpuBaTh npuMepsl
NPOLeCCOB U SIBJIEHHUH 13
peanbpHON KHU3HH, H300paKaTh
COOTBETCTBYIOIIIHE
3aBUCUMOCTH I'pa)UueCKU.
PemaTh 3agaum, cBsI3aHHBIC
W3 peaJbHON KU3HUC
HMCTIOIB30BaHUEM (P POBBIX
TEeXHOJIOIUH (3JIEKTPOHHBIX
Tabaun, rpaduueckKoro
KaJIbKYJISITOpa U T.I.).
PemaTh 3a/1a4y Ha CIIOKHEIC
MPOICHTHI, B TOM YHCJIE
3aJla4M U3 peasbHON MPaKTUKHU
(C UCTIOJIL30BAHUEM

OI'D mo MaTeMaTHKe: IIOATOTOBKA K
TECTHPOBAHUIO.

IIpumenenue
Pa3NUIHBIX GOpM
OpTaHM3aIIH
yaeOHoit
JeATEIIBHOCTH,
TIO3BOJIIOIINX
pa3BUBaTh yBaXKCHHUC
K TOBapHILaM,
YMEHUE UATHU Ha
KOMITPOMUCC JJIsI
oOr1IIel 1esH, yMeHUe
YCTYIUTh, IIPU3HATH
NPaBOTY JAPYroro

KaJIbKYJISITOPA). 1CJIOBCKA.
3HAKOMHUTBHCS € MCTOpPHeEit
pa3BHUTHSI MaTeMaTUKHU
I'nasa 4 Yucnoseie IOCIEN0BATETBHOCTH. OcBauBarb M NPUMEHSTDH OI'D no MaTeMaTuKe: IOArOTOBKA K YcraHoBiieHue
ApI/I(l)MCTI/I'ICCKaH nporpeccus. CyMMa UHJICKCHBIC 0603HaquH;[’ TECTUPOBAHUIO. [[OBepI/ITeJ'H)H])IX
Hucnossie N MEPBBIX WIEHOB apU(PMETHYECKOH CTPOHUTDH pedeBble OTHOIIEHHUH C
nocnenoBarensHocTH (19 ) nporpeccun. [eomeTpueckas BBICKA3LIBAHMSI c 0ByUaIOIHMHCS,
nporpeccus Cymma N MepBBIX WIEHOB HCHOJIR30BaHHCM . CIOCOGCTBYIONINX
N TEPMUHOJIOTUHU, CBSI3aHHOM C
reomeTpudeckoi mporpeccun Cymma >
6eCKOH1;'{H0ﬁ FeOMI;T qucxoﬁ g TOHATHEM oSNy
pv <1 [OCJIEOBATEIBHOCTH. BOCIPHATHIO
nporpeccut, y Kotopoii | g | < 1. Aunaauzuposath GopMyITy N-TO 00y4aromUMHUCs
qJIeHA MTOCIEN0BATEIEHOCTH HIIH TpeOOBaHUH U TIPOCEO
PEKyPPEHTHYIO (popMyITy U y4uTeIs,

BBIYHCISTH YICHBI
TIOCJIC0BATEILHOCTEH,
3aJaHHBIX dTUMU (POopMyIIaMH.

YcraHaBJIHBaTh
3aKOHOMEPHOCTh B ITOCTPOCHUHU
MOCJIE10BATENLHOCTH, ecliu

BBIITMCAHBbI l'[epBl)le HECKOJIBKO
€€ 4JICHOB.

Pacno3naBathb
apu(dMEeTHIECKYIO U
reOMETPUUYECKYIOTIPOTPECCHUU
OpH pa3HBIX CIIoco0ax
3aJIaHUs.

MPUBJICUYCHUIO UX
BHUMAaHUA K
obcyxaeMoii Ha
ypoke nH(pOpMaIHH,
AKTHUBHU3allNN UX
[I03HaBaTEJILHOMN
JeATEIbHOCTH;

o0y KIeHHE
o0y4aromumxcs
co0Jro1aTh Ha ypoke
OOLICPHHSATHIE HOPMBI




Pemarsb 3anauu c
HCHOJIb30BaHUEM (HOpPMYI N-TO
qIeHaapu(PMETHISCKON 1
reoMeTPUUYECKOM mporpeccui,
CYMMBI HEPBBIX N YJICHOB.
HN300pakaTh 4JICHBI

MIOBEJICHUSL, ITPaBHIIa
OOILEHNS CO CTAPIINMHU
U CBEPCTHUKAMH,
MIPUHINIBI Y9eOHOU
JMCIUTUTHHBI 1

MOCJIE0BATEIILHOCTH TOYKAMHU caMoopraHmsaliu
Ha KOOPJIMHATHOW TLTOCKOCTH.
IoBTOpeHue. Yucaa v BbIYMCIEHH (3aTTHCh OnepupoBaTh NOHITHIMH: 1..http://math-on-line.com/ [pumenenue
HpOMe)KyTO‘lHaS[ quciia, CpaBHCHHUEC YHCCIT, MHO>XECTBO, IOJMHOKECTBO, 3aHMMaTeNbHas MaTEMaTHKa — Pa3InYHbIX (l)OpM
aTTecTalus . JIEUCTBUS C NEHCTBUTEIIBHBIMH oIeparuy HaJi MHOKECTBAMU; IIKOJLHUKAM (OJIUMITHAIBI, HTPBI, OpraHusaluy yueOHoit
JuUCJIaMU, YUCIIOBas IrpsiMasi, HCI0JIb30BATh rpaduyeckoe KOHKYPCBI 110 MaTeMaTHUKe). EATEILHOCTH,
(10 w) [POLIEHTHI, OTHOLICHUs BeauynH, | TPEICTABICHNE MHOKECTB JUIA MO3BOJSIOIINX

PONOPIINH, OKPYTIIEHHE YHUCEeIl,
pelIeHue TEKCTOBBIX 3a1a4
apuMETHIECKUM CIOCOOOM).

Auredpanveckue BbIPaKeHHs
(nmpeobpa3oBaHue
anreOpandecKnX BBIPAKCHUH,
IOy CTUMBIC3HAYCHHST )

PDyHkUMH (TOCTPOCHHUE, CBOUCTBA
U3YYECHHBIX (QYHKIIHI;
rpadugeckoe perneHmue
YpaBHEHUU U UX CHCTEM)

ONUCaHUs peaJibHBIX
OPOLIECCOB | SIBJIICHUU, ITPU
peleHnn 3a1a4 u3 ApYTrux
Y4eOHBIX MPESIMETOB.
AKTyaJIu3upOBaThH
TE€PMHHOJIOTHIO U OCHOBHbIE
neiicTBUsI, CBAI3aHHbIE C
4YHCJIaMH. HATypajdbHOE YHUCIIO,
MIPOCTOE U COCTAaBHOE YHUCJIA,
JICJIUMOCTh HATYPaJIbHBIX YHCEII,
NpU3HAKU JEJIUMOCTH, LIeI0¢e
YHCI0, MOAYJb YHCIIA,
OOBIKHOBCHHASI U JICCSITUYHAS
IpoOu, CTaHIApTHBIN BUJ YHCIIA,
apu(METHUCCKHUI KBaAPATHBIN
KOpEHBb.

BuInoIHATEL AelicTBHS,
CpaBHHBATH U YNOPSA04YMBATH
4qucIa, MPeICTaBISITh YAcia Ha
KOOpPJIMHATHOM NpsMOii,
OKPYTJIIATH YHCIIA, BBIMOJHATH
NPUKUJIKY U OLIEHKY
pe3ynbTaTa BBIYUCICHUH.
Pemath TekcTOBBIE 321241
apu(PMETHIECKIM CTIOCOOOM.
Pemiath npakTu4ecKue
3a/1a4M, COJIepIKaIIne
MPOIEHTHI, JIOJTH, YaCTH,
BBIpa’Karolyue 3aBUCUMOCTH:
CKOpPOCTH, BpEMs,
paccrosiHUe; IIeHa,
KOJINYECTBO, CTOUMOCTE;
00béM paboThl, Bpems,

2.0I'D no mMaTeMaTHKe: MMOJArOTOBKA K
TECTUPOBAHHUIO.

pa3BHBATh YBAXKCHUE K
TOBapHUIlAM, YMEHHE

H/ITH HA KOMIIPOMECC

IS o01IEeH 1emu,

YMEHHE YCTYIHTh,

MIPU3HATH NIPABOTY

JPYrOro 4YejoBeKa.

Co3naHue cuTyaruii

JUIS OCO3HAHHMS

LIEHHOCTH MaTEMATHKH KaK
WHCTPYMEHTA TIO3HAHUS MUPa,
NPOSIBJIEHHUS] MHTEPECA K TPOILIOMY

u HAaCTOALIEMY poccuiickoi
MaTeMaTHKH, [IEHHOCTHBIM
OTHOIIEHWEM K  JOCTHXEHHSIM
POCCHHCKMX  MaTeMaTHKOB u
poccuiickoit MaTeMaTU4eCcKOu

IIKOJIBI, K WCIOJB30BAaHUIO 3THX
JOCTHKEHHH B JPYruX Haykax H
TIPUKIIaAHBIX cepax.




MPOU3BOAUTEILHOCTE TPYya.
Pa30uparts peanbHble )KU3HEHHbBIE
CUTYaIUH.

7 xiacc, 2 yaca B HEACIIO, BCero 68 4acos

Mopnyasb «I'eomeTpus»

HasBanwue pa3nena (Temsl)

Kypca (4HCII0 YacoB)

OCHOBHOE coJiepaKaHUE

OCHOBHBIE BUABI IEATEIBHOCTH
00yJarouxcst

SHGKTPOHHHG 06pa3OBaTeJ'H)HBIe PECYPCHI

JleATeTbHOCTD YUUTEIS C yIeTOM
paboueil mporpaMMbI BOCIHTaHUS

I'naBa 1

Havanpabie
reOMEeTPUYECKHE CBEICHHUS
(11 g)

IIpenmer reomerpun. Ilpsamas u
OTpPE30K

JIy4 u yron

CpaBHeHHE OTPE3KOB U YTJIOB
M3mepenne oTpe3KoB
M3mepenue yrios

CMeXHBIC U BEPTUKATIBHBIC YTIIBI

IlepnenauxynspHble NpsMbIe

PopmyaHMpoBaTh OCHOBHBIE
TIOHATHS. U OIPEICIICHUSI.
Pacno3snaBaTh U3y4yeHHbIC
reomerpuyeckue Gurypsl,
onpeaenasitb HUX B3aUMHOE
pacIooxxeHue,

BBINOJHATHL YePTEX MO
YCIOBHIO 33aa4H.

IIpoBoauTk npocreiimue
MIOCTPOCHHUS C IOMOIIBIO
LUPKYJISI U JTUHEUKH.
HU3mepsTh ITUHEHHBIE U
YIJIOBBIE BEIUYHHBI
reOMEeTPUUYECKUX U
OPAaKTHIECKUX OOBEKTOB.
OmnpenesaTh «HA Ta3»
pa3mepsl peanbHBI OOBEKTOB,
NPOBOANTH TPYyOyIO OLIEHKY UX
pa3MepoB.

Pemate 3a/1auu Ha
BBIUMCJICHUE JJIMH OTPE3KOB U
BEJIWYHH yTJIOB.

Pemats 3amaun Ha B3aMMHOE
pacnoJioxxeHue
TeoMeTpUIEeCKUX (PUTryp.
IMpoBoauTHL KIIaCCHU(PUKAIIUIO
YIJI0B, BBIYMCJISTH JIMHEHHbIE
W YTJIOBBIE BEITUUUHEI,
NPOBOANTH HEOOXOINMEIE
JI0Ka3aTeJIbHbIE PACCYXJICHUS.
3HAKOMUTBCS ¢ HCTOPHEH
pa3BHUTHS TEOMETPHH

3amaun o reoMeTpun: HHHOPMAITOHHO-
TIOMCKOBAsl CHCTEMA

http://zadachi.mccme.ru/

VIHCTUTYT CTpaTEruy Pa3BUTHSL
obpa3oBanus. bank 3a1aHuil.
EcrecTBEeHHOHAYYHAS IPAMOTHOCTh

http://skiv.instrao.ru/bank-
zadaniy/matematicheskaya-gramotnost/

DopMupoBaHue
OCO3HAaHUs
LIKOJIbHUKOM
nedunura
COOCTBCHHBIX 3HAHUHN H
KOMIIETEHTHOCTEHN B
00JacTH TEOMETPUHI
OOy K/ICHUS ITOCKa
3HAHUN, OPUEHTALUU
Ha IPUMEHEHHE
reOMETPUUECKUX 3HAHUU
JI71S1 TUTAHUPOBAHUS
MIOCTYNKOB U OLIEHKH
HUX BO3MOXHBIX
HOCJIEAICTBUI B
OKpYXKaloLIeM MHUpe

I'maBa 2

Tpeyronsuuku (18 1)

TpeyroynbHUKH

IlepBblil mpU3HaK paBeHCTBA

Pacno3naBarhb napbl paBHbBIX
TPEYrOJIbHUKOB Ha TOTOBBIX
gepTekax (C ykazaHueM
OPU3HAKOB).

1.«CaifT 0OBIKHOBEHHOTO YUHTEIS
MaTeMaTHKH»

2.http://math-on-line.com/

[Ipumenenne pa3amaHBIX HopM
OpraHu3aIy yueOHOH
JIESITETBHOCTH, TIO3BOJISIONTIX
Ppa3BUBATH YBAXKCHUE K



http://zadachi.mccme.ru/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/

TPEYTroJIbHUKOB

MenuaHbl, OUCCEKTPUCH U BEICOTHI
TPEYroJbHUKA

CBoiicTBa paBHOOEIPEHHOTO
TpeyroJbHUKA

Bropoii npusHak paBeHCTBa
TPEYTroJIbHUKOB

Tperuii npu3Hak paBeHCTBa
TPEYTroJIbHUKOB

BbIBOAMTE ClICACTBUSA
(paBEHCTB COOTBETCTBYIOIINX
3JIEMEHTOB) U3 PaBCHCTB
TPEyroJIbHUKOB.
PopmyaupoBaTb
OIIpeIeIICHUS:
OCTPOYTOJIBHOTO,
TYHOYTOJIBHOTO,
MPsIMOYTOJILHOTO,
paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO
TPEyrOJIbHUKOB;
OHMCCEKTPHUCHI, BHICOTHI,
MeJHnaHbl TPEYrOJIbHUKA;
CEepEeIMHHOTO
MIePIICHINKYJISIpA OTPE3Ka;
IIepUMeTPaTPEyTOIbLHUKA.
PopmyIMpoBaTH CBOHCTBA U
MIPU3HAKH PaBHOOEIPESHHOTO
TpeyrojJbHUKA.

CTpOUTH YEPTEXKU, peliaTh
3aJa4M C ITIOMOIIBIO Ha-
XOXKJICHHSI PaBHBIX
TPEYrOJIbHUKOB.
IIpumeHsaTH IPU3HAKHU
paBEeHCTBA MPSIMOYTOJIBHBIX
TPEYrOJBHUKOB B 3aJlavax.
Hcnoab3oBaTh IHPPOBEIE
pecypchl 1JIsl HccJIeI0BaAHMST
CBOMCTB M3y4aeMBbIX (QUTYp.
3HAKOMUTBCS ¢ UCTOPHEi
pa3BHUTHS TEOMETPHH

(3aHnMaTenbHas MaTeMaTHKa —
IIKOJBHUKAM (OJIUMIIHA/bI, UTPBI,
KOHKYPCHI IO MaTeMaTHKe)).

Bank 3amannii 1o QyHKIMOHATBHON
IpaMOTHOCTH

https://media.prosv.ru/fg/

TOBapHILaM, YMEHHE

UATH Ha KOMIIPOMUCC JUTs OOTIe
L[EJIA, YMCHHE YCTYITUTD,

MPU3HATH MPABOTY

JIPYTOTro YeJIoBeKa.

OBITb TOTOBBIM K JEHCTBUSIM B

YCIIOBHSX HEONpeneéHHOCTH,
MOBBILLIEHUIO YpOBHS cBoel
KOMIICTEHTHOCTH yepes

MPAaKTUYECKYIO AEATEIHOCTh, B TOM
YHUCIIE YMEHUE YYHUThCS Y JPYrux
JIOJICH, TPUOOpETaTh B COBMECTHOM
JIeATEbHOCTH

HOBBIC 3HaHMu,

HABBIKM U KOMIICTCHIIMMU H3 OIIbITA
JPYTHX;

I'nasa 3

MapamnensHbie npsmbie (13
1)

HpI/I3HaKI/I napauiCJIbHOCTU NPAMBIX.

TIpakTHYecKHe CrocoObl MOCTPOCHHUS
HapauieIbHBIX HPSIMBIX.

AxcroMa mapauieTbHBIX TPSIMBIX

CBOHCTBa MapayuIeIbHBIX MPSIMBIX

PopmyaMpoBaTh NOHATHE
rnapasuleabHbIX NPSIMBIX,
HAXOJAUTH MPAKTHYECKHE
MpUMEpBHL.

HN3yuaTh cBOMCTBa yrIjoB,
o0Opa3oBaHHBIX IPHU
epeceYyeHu MapaieIbHbIX
OpSIMBIX CEKYyIIeH.
IIpoBoauTh A0Ka3aTeIbLCTBA
napauleIbHOCTU IBYX
NPsMBIX C HOMOIIBIO YIJIOB,
00pa30BaHHBIX MPHU
IIEPECEYECHUU DTUX IIPSIMBIX
TpeThell IpsIMON.
BbIuMCIATH CYMMY YIJIOB
TpeyrojabHUKa U MHOTO-
YIOJILHUKA.

HaxoauTh 4uCiIOBbIE U
OyKBEHHBIC 3HAUCHUSYTJIOB B

Caiit - mopTdoIno yIuTeNs MaTeMaTHKH.
ILIOPsI o MaTeMaTHKe.

http://chulkowa-
marina.narod2.ru/nauchno_-

metodicheskaya deyatelnost/prezentatsii/

WHCTUTYT cTpaTeruu pa3BUTHs
oOpa3oBanwus. bank 3amaHuii.

Co3znaHue cutyanuit
JUIsl OCO3HAHUS
LIEHHOCTH TeOMETPHHU
KaK MOIITHOTO
HHCTPYMEHTa
MMO3HAHUS MHPA,
OCHOBBI Pa3BHTHUS
TEXHOJIOTHH,
0CO3HaHHS IEHHOCTH
6e3omacHoro obpasa
KU3HU B COBPEMECHHOM
MHUPE, BAXXHOCTHU
IIpaBuiI OE30MIaCTHOTO
MIOBE/ICHHS Ha
TpaHCIIOpTe, Ha
JIoporax.



https://media.prosv.ru/fg/
http://chulkowa-marina.narod2.ru/nauchno_-_metodicheskaya_deyatelnost/prezentatsii/
http://chulkowa-marina.narod2.ru/nauchno_-_metodicheskaya_deyatelnost/prezentatsii/
http://chulkowa-marina.narod2.ru/nauchno_-_metodicheskaya_deyatelnost/prezentatsii/

reoMeTPUYECKHX 3ajadax ¢
HCTIOJIb30BAHUEM TEOPEM O
CyMME yIJIOB TPEYrOJIbHHKA U
MHOTOYT'OJIbHHKA.
3HAKOMUTBLCS € MCTOpHeii
Pa3BUTHUS T€OMETPUHA

EcrecTBeHHOHay4Hasi FPaMOTHOCTh

http://skiv.instrao.ru/bank-
zadaniy/matematicheskaya-gramotnost/

I'naBa 4

CoOTHOIIECHHS MEKAY
CTOPOHAMH U yrIaMH
TpeyroiabHUKa (20 4)

CyMMa YTJI0B TPEYTOJIbHHKA.

COOTHOIIIEHUST MEKTY CTOPOHAMH U
yIJIaMH TPEYroJIbHHKA.

HepaBeHCTBO TPEYroJIbHUKaA.

IIpsiMoyrosipHbIE TPEYTOIBHUKY U
HEKOTOpBIE UX CBOMCTBA.

IIpu3Haku paBeHCTBA MPSIMOYTONBHBIX
TPEYrOJIbHUKOB.

Paccrosinue ot TOUKHM 10 IPSAMOH.
PaccrosHre Mex Ty apanIenbHBIMU
HPSMBIMHU.

IlocTpoeHue TpeyroabHUKa 110 TPEM
3/IeMEHTaM

BbruucasTe CymMMy yrioB
TPEeyroabHUKA U MHOIO-
YTOJIbHUKA.

Haxoaurhb 4uciioBsie U
OyKBEHHBIC 3HAUCHUS YT JIOB B
reoMeTpUYecKHuX 3ajladax ¢
HCIIOJIb30BAHUEM TEOPEM O
CyMMe€ yIJIOB TPEyTroJbHUKA U
MHOTOYTI'OJIbHUKA.

DopMyIMPOBATH
onpejeJieHHsI: OKPYKHOCTH,
XOpABI, TUaMeTpa 1
KacaTeabHON K OKPYKHOCTH.
HN3yuaThb ux CBONCTBA,
MPU3HAKH, CTPOUTH YEPTEXKHU.
HccnenoBath, B TOM uncie
HMCI0JIb3Ysl HU(PPOBbIE
pecypchbl: OKPY>KHOCTb,
BIIMCAHHYIO B yTOJI; HEHTP
OKPY’XHOCTH, BIIICAHHOH B
YTOJI; PAaBEHCTBO OTPE3KOB
KacaTeJIbHbIX.
Hcnoas3zoBatrs Metox I'MT
JUISL 1OKa3aTeJIbCTBATEOPEM O
nepecedyeHnn OMCCEeKTPUC
YTJIOB TPEYTOIbHUKA U
CEepeIMHHBIX
MIePIEHINKYIISIPOB K
CTOpPOHAM TPEYTOJIbHHUKA C
nomoupo I'MT. OBaageBatsb
MOHSITUSIMU BITHCAHHOMN U
OINHMCAaHHOMOKPY>XHOCTEH
TPEyroJbHHUKA, HAXOAUTH
LICHTPBIITHX OKPY>KHOCTEH.
PemaTs OCHOBHBIE 321241 HA
MOCTPOEHHe: yTIIa, PABHOTO
NaHHOMY; CEepEeIUHHOTO
MepIeHAUKYJIsApa JTaHHOTO
OTpe3Ka; IPsSIMOH,
OPOXOASIIEH Yepe3TaHHY IO
TOYKY M MEePIEeHIUKYIISIPHOU
JaHHOM NMpsIMO;
OHCCEeKTPHUCHI JAaHHOTO yTIJa;
TPEYTOJILHUKOBIIO

1.YuuTensckuii moprain

2. shevkin.ru - mpoekt "Maremaruka.
Ilxona. byxymee"

YcraHoBneHue
JIOBEPUTEITBHBIX
OTHOLIEHUH C
00yJarOIUMUCH,
CHOCOOCTBYIOIINX
MO3UTHUBHOMY
BOCIIPHATHIO
00yJarOIUMHUCS
TpeOoBaHMUIT 1 IPOCHO
YUUTENS,
MPUBJICYCHHIO UX
BHUMaHHS K
obcyxmaeMoii Ha
ypoke undopmanum,
AKTHUBU3allUHU UX
[I03HABaTEIbHOU
JIeSITENIbHOCTH;
no0yxaeHue
00yJaroImuxcs
co0moaTh Ha YpOKe
OOIIENPHHSATHIE HOPMBI
MOBEJ/ICHHUS, PABUIIA
OOIIIEHHUs CO CTAPITUMU
U CBEPCTHUKAMH,
MPUHIHUIIBI y4eOHOH
JUACIUTITMHBL U
caMOOpraHu3alny;



http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/

Pa3IUYHBIM 3JIE€MEHTaM.
3HAKOMUTBHCSA ¢ MCTOpUeit
pa3BUTHS TEOMETPUHU

IloBTOpEHMeE.
IIpomeskyTounas
aTTecTramus.

69

[ToBTOpeHue u 0600IICHNE
OCHOB-
HBIX TIOHATHI W METOJOB

Kypca
7 xJjacca

Pemiath 3aja4ym Ha
MOBTOpPEHHUE,
WJUTIOCTPUPYIOIIHUE CBSI3U
MEXIy pa3saudHbIMU
YyacTsIMU Kypca.

2.http://math-on-line.com/
3anuMaTesibHasg MaTeMaTHKa —
HIKOJIBHUKaM (OJ'II/IMHI/Ia,E[LI, HUTpBHI,
KOHKYPCEI 11O MaTeMaTI/IKe).

8 Kjacc, 2 yaca B HeZleNI0, Bcero 68 vacos

HasBanwue pa3nena (Temsl)

Kypca (4HCII0 4acoB)

OCHOBHOE CoaeCpKaHue

OCHOBHBIC BUBI IEATEIEHOCTH
00yJarouxcst

WuTtepHet pecypcsl

JleATebHOCTD YUUTEIS C yIeTOM
paboueii mporpaMMbl BOCHHTaHUS

I'naBa 5

Yetsipéxyronsauku (14 1)

MHOroyronbHUKH
[Tapannenorpamm

[Ipu3naku napajienorpamMma
Tpanenus

Teopema Paneca

3a7a4n Ha TOCTPOEHUE
[IpsiMoyronsHUK

Pom6. KBagpar

OceBast 1 IIeHTpabHAS CHMMETPUH

HN300pakaTh M1 HAXOAUTH HA
yepTexKax YeTHIPEXYTONbHUKN
pa3HBIX BHUJIOB M UX
SJIEMEHTEI.

DopMyJHPOBATH ONpeAeIeHusI:
napasuienorpamma,
MpsIMOYTOJILHUKA, poMOa,
KBajparta, Tpanemnuy,
paBHOOOKOH Tparenu,
MPsIMOYTOJILHOM Tpamnernuu.
Jloka3bIBaTh H HCMOJIb30BATh
TIPU penieHny 3a1a4 TPU3HAKN
U CBOMCTBa:
mapajienorpaMmma,
MpsIMOYTOJIbHUKA, pOMOa,
KBaJparta, TparenuH,
paBHOOOKOW Tpanemnud,
MPSIMOYTOJILHOM TpaTeIn.
IIpMeHATH MeTO/T YIBOCHHUS
MeIHaHbl TPEYTOJIbHUKA.
HUcnoas3oBaTth U pOBEIE
pecypchI 1JIs1 KCCIIeJOBAHUS
CBOWCTB M3yYaeMbIX (UTYP.

IIpoBOAUTH NOCTPOEHUS C
IIOMOILBIO UMPKYJISl U IMHENKHU
C UCIIOJIb30BAHUE TEOPEMBI
dasneca u TeOpeMBI O
NponopuUUuOHAJIIBHBIX OTPE3Kax,
CTPOMTH YETBEPTHIN
MPONOPLUUOHAIBHBIA OTPE30K.
IIpoBOAMTH 10KA3aTEJIbCTBO

1.Yuurensckuii moprain

2. shevkin.ru - mpoekt "Maremaruka.
Ilxona. bByxymee"

WHCTHTYT CTpaTeruy pa3BUTHS
obOpaszoBanus. baHk 3amaHuii.
EcrecTBeHHOHay4YHasi PaMOTHOCTb

http://skiv.instrao.ru/bank-
zadaniy/matematicheskaya-gramotnost/

[Ipumenenue
pa3IHIHBIX HopM
OpraHu3aIie yIeOHOH
JIeITEeILHOCTH,
MTO3BOJISIOIIMX
pa3BUBaTh YBa)KEHHUE K
TOBapHillaM, yMEHUE
UITH Ha KOMIIPOMUCC
I OOIIEH LeH,
YMEHUE YCTYIHUTh,
MIPU3HATH MPABOTY
JIPYTOTO YeJIOBeKa.
Co3znanue cutyanuit
JIJISL OCO3HAHUS
LIEHHOCTH TeOMETPHHU
KakK MOII[HOTO
HHCTPYMEHTa
MIO3HAHUS MUPA,
aKTHBHOTO y4acTHs B
peuieHnn
MIPaKTUYECKUX 33724
TEXHOJIOTHYECKOH 1
COLIMATHbHOM
HaIpaBJIEHHOCTH,
TpeOYIOMUX B TOM
YHUCJIe U TEOMETPUUECKUX
3HaHUI U yMEeHU



http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/

TOrO, YTO MEAHaHbI
TPEYroJbHUKA NIEPEeCceKatoTCs
B OJTHO# TOYKE, U HA-XOAUTh
CBsI3b C LICHTPOM Macc,
HAXOJIMTh OTHOLICHHE, B
KOTOPOM MEJHaHbI ACIISATCS
TOYKOH HX Mepe-CeUCHHUsI.
3HAKOMUTBHCS € MCTOpHeii
pPa3BUTHSI TCOMETPUU

I'naBa 6

[Tnomane (14 1)

[Tio11aAp MHOTOYTOJIbHUKA
[Tnotaap NpsIMOYTONbHUKA
[Inomane napannenorpaMma
[Inomane TpeyroabHuKa
[Tnouane Tpaneuuu
Teopema [MTudaropa

Teopema,
[Mudaropa

obpartHast

TeopeMe

OgianeBaTh NePBUYHBIMHI
npeacTaBJIeHUAMH 00 001IeH
TEOPHUH IUIOLIAIH (MEpHbI),
¢opmyaupoBaTh CBOMCTBa
IJTIOIIAAH, BEISICHATh HX
HarJISOHBIA CMBICI.

BeIBoMTH (hOPMYIIBI ITOIIAAN
rapasnienorpaMma,
TpPEeyTrOJbHHUKA, TPACIIUU U3
dopmynbI TUTOIIIA T
OpsIMOYTOJIbHUKA (KBaJpara).
BpIBOAMTH (hOPMYIIBI IITOIIA AN
BBIITYKJIOT'O YETHIPEXYTOJIbHUKA
qepe3 TUaroHaianu U yroi
mexay aumu. Haxonaursb
wroma iy Guryp,
H300paKEHHBIX Ha KJIETYATOU
OymMmare, HCNOJIB30BaTh
pa3OueHre Ha YacTH.
Pa3oupaTh npumepsl
HCTIOJIE30BAHUS
BCIIOMOTraTEeJIbHOH MJIOLIaIu
JUTST PEIIEHUsT T€OMETPHUIECKHX
3a1ad.

Haxoaures niomanu
noa0OHBIX QUTYP.
BBIYMCIATH THIOMIAAN
Pa3INYHBIX MHOTOYTOJBHBIX
¢uryp.

PemaThb 3aga4u Ha IJI0IIAAE C

3amgaqn 1o reoMeTpruu: HHOOPMAITMOHHO-
IIOUCKOBask CUCTEMA

http://zadachi.mccme.ru/

Bank 3amannii 1o QyHKIMOHATBHON
IPaMOTHOCTH

https://media.prosv.ru/fg/

VYcranoBneHnue
JIOBEPUTEIBHBIX
OTHOLIEHUH C
00yJaromuMucH,
CHOCOOCTBYIOIINX
TO3UTUBHOMY
BOCIIPUATHIO
00yJarOIUMHUCS
TpeboBaHuii U Mpocsd
y4uTens,
MPUBJICUYCHHUIO UX
BHUMaHHS K
obcyxmaeMoii Ha
ypoke undopmanumu,
AKTHBU3AIMU HX
[103HABATENbHOMN
JIESITeIIbHOCTH;
noOyxIeHre
00yJaroImuxcs
coOmoaTh Ha YpOKe
OOIIETTPUHATHIC HOPMBI
MOBEJICHHUS, PABUIIA
OOIIIEHHs CO CTAPITUMU
U CBEPCTHUKAMH,
MPUHIUIIBI y4eOHOH
JUACIUTIIMHBL U

caMOOpra"Hu3auuu
MPAKTUYECKUM COJICpI)KaHUEM
Jloka3pIBaTh TEOpeMy
[Tudaropa, Hcnoab30BaTh € B
MPAKTUYECKUX BBIYUCIICHUSIX.
I'naBa 7 OnpeneneHue MOA00HBIX Haxoauth nomoOHbBIC 3anaun o reomeTpun: MHGOpManronHo- | [IpuMeHeHue

[TooGHBIE TPEYrONIBHUKH

TPEYroJbHUKOB

TPEYTrOJbHUKH HAa TOTOBBIX
yepTexkax ¢ yKazaHuem

IOUCKOBAsA CUCTEMA

PpasIMuHbBIX GopM
OpraHu3aINH



http://zadachi.mccme.ru/
https://media.prosv.ru/fg/

(20 v) OTHOIIEHHE IUTOMAAEH MOJOOHBIX | COOTBETCTBYIOIIUX ITPU3HAKOB http://zadachi.mccme.ru/ yaeOHOM
TPEYroJbHUKOB HOZ[06I/I$I. (I)OpMyJ'Il/lpOBaTL JIEeATENBHOCTH,
OTPC/LCIICHIA IO3BOJIAIOIIUX
[lepBerit MIPU3HAK mofobust | TPUTOHOMETPUIECKUX A3BHBATH VBAKCHUE
TPEYTOIbHHKOB (byHKIUH ocTporo yria, p y
NPOBEPSITh UX KOPPEKTHOCTb. K ToBapHIilam,
Bropoii u TpeTuii npu3Hakyu nogodus | BEIBOAUTH YMCHHUC UITH Ha
TPEYrOJILHUKOB TPUTOHOMETPHUUECCKUEC KOMHpOMI/ICC TS
COOTHOIIICHHUS B 0GILIeH 1[eITH, YMEeHHE
CpenHss JIMHUS TPEYrOJbHUKA HpAMOYTOJIbHOM YCTYIIHTh, HPH3HATH
TPEYTroJbHUKE. HIPABOTY APYTOro
CBoiicTBO MeaH TPEYTOJIbHUKA HccaenoBaTs COOTHOIICHHS p Y ApyT
MEXXIy CTOPOHAMU B YEJIOBEKA.
ITpormopunoHaneHeIE OTPE3KH MPSIMOYTOJIBHBIX Co3znaHne cutyanuit
TpEeyTOJbHUKAX C yIIaMu B 45° 11 OCO3HAHHUS
O. o o
IIpomopuHOHaNbHBIE OTPE3KH B 1 45°; 30° u 60°. LIEHHOCTH
MIPSIMOYTOJILHOM TPEYTOJIHUKE. Hcnoab30BaTh Gopmyer reOMETpUU
MIPUBEJACHUSI 1 OCHOBHOE
KaK MOIIIHOTO
W3mepurenbHbie paboThI na | TPUTOHOMETPHICCKOE WHCTpYMEHTA
MECTHOCTH TOKACCTBO UL HAXOXACHUA Bank 3amannii 1o QyHKIHMOHATBHON
PemaTs 3a1aum Ha 1OT0OHEIE II03HaHMs MHUpA,
IPaMOTHOCTH
3azaun Ha mocTpoeHHe MerozoM | TPEYTOJIBHHKH C OMOIIBIO MIPOSIBICHUSA
n006ws CamMoCTOATCEILHOTO https://media.prosv.ru/fg/ MHTEPECa K MCTOPUH I€OMETPHH,
IIOCTPOCHUSI YepTeKeil u opranusauus
CuHyc, KOCHHYC M TaHreHC ocTporo | [ aXOXKIACHI Ho0GHBIX y4eOHOi
n1a B NpAMOYToMbHOM | (1o~ ! O/IPHITKOB-
yr PAMOYT IMIpoBoauTHL TOKA3aTEJIHLCTBA C ACATCIBHOCTH,
TPEYTOIbHAKE UCIOJIb30BAHUEMITPU3HAKOB pasBuBaroweil popmuposanue y
S envea ocmvea moo0wsI. 00yJarImuxcst CocOOHOCTH K
HA4YeHHUS  CHH KOCHH "
Tatrerca s ;]OB’ ABHBIX 3y 0°. 45° Hoka3pIBaTh TPH NPU3HAKA OMOLMOHAIBHOMY U 3CTETUYECKOMY
u60° Y08, P ’ 30306”" TpCYTOJILHUKOB. BOCIPHUSITHIO MaTEMaTHYECKUX
HMEHSTH ITOJIy4YCHHBIC o
p Y 00BEKTOB, 337124, pEIICHHIA,
3HAHMS MIPH PEIICHUH o
COOTHOIICHHS MEXAy CTOPOHAMH H reOMEeTPHYCCKUX H pacCy>XICHUHU; YMCHHIO BUJICTh
YIJIaMH B TPEYTOJILHUKE. MPaKTHICSCKHX 3a71ad. MaTeMaTH4EeCKHUE 3aKOHOMEPHOCTH B
3HAKOMUTBCSI C HCTOpPHeEIi HCKYCCTBE.
pa3BHUTHSI T€OMETPHH
I'1aBa 8 B3aumnoe pacnosnoxxeHue npsMou u 1. Yuurenbckuii mopran VYcTaHoBJIeHUE

PDopMyIMPOBATH OCHOBHbBIE
OlpeNiesICHUs], CBI3aHHBIC C

JloBepUTEIBHBIX OTHOIICHHH C



http://zadachi.mccme.ru/
https://media.prosv.ru/fg/

OxpyxHOCTb (16 1)

OKPYKHOCTHU

KacarenbHast K OKpy>KHOCTH
I'pamgycHast Mepa Tyru OKpY>KHOCTH
Teopema 0 BIHCaHHOM yTiie

Teopema 00
MEePECEKAIOIINXCS XOP/T

OTpe3Kax

CBOWCTBO OHCCEKTPHCH yIiIa
CepeMHHBIHI HepIeHUKYIIIP

Teopema 0 TOUKE MePeceyeHHs BHICOT
TPEYroJIbHUKA

CBOMCTBO
YeThIPEXYTOJIbHIKA

OIMMCaHHOI'O

OmnucaHHast OKPYKHOCTh

CBOMCTBO
YeThIPEXYTOJIbHIKA

BIIMCAHHOTI'O

yrilamMu B Kpyre (BIHCAaHHBIN
YroJI, HEeHTPAIBHBIN yTro).
Haxoaurthb BOUCaHHbBIE YTIJIbI,
OIMHMparoIInecs Ha OHY IYyTY,
BBIYUCJATH YTl C TOMOIIBIO
TEOPEMBI O BIIMCAHHBIX YTJIaX,
TEOPEMBI O BIIUCAHHOM
4eThIPEXYTOJIBHUKE, TEOPEMBI O
LIEHTPAJIbHOM yTJI€C.
HccnenoBarsb, B TOM 4UCIIE C
ITOMOIIBIO ITU(PPOBBIX PECYPCOB,
BIIMCAaHHbIC U OIIMCAaHHBIC
4eThIPEXYTOIbHUKH, BBIBOAUTH
UX CBOMCTBA U IPU3HAKH.
Hcenonb3oBaTh 5TU CBOUCTBA U
MPU3HAKU [IPU PELICHUHU 3aj1a4

2. shevkin.ru - mpoekt "Maremaruka.
Ilxona. byxymee"

00y9JaromKUMHUCS, CIOCOOCTBYIOIITHX
MO3UTHBHOMY BOCIIPUSITHIO
oOyyvaromumucs TpeGoBaHUN 1
pOCKO yuuTes,

TOTOBHOCTBIO K I[eﬁCTBPIHM B

YCIIOBHSX HEONpeNeNEHHOCTH,
MOBBILLIEHUIO YpOBHS cBoel
KOMIICTEHTHOCTH qyepes

MIPAKTUYECKYIO JNESTEeIbHOCTh, B TOM
YHUCJIE YMEHHUE YYHThCS Yy JAPYTHX
JrozIel, mpuoOpeTaTh B COBMECTHOM
JIeSITeIbHOCTH HOBBIE 3HaHU,
HaBBIKM U KOMIIETCHIIMM M3 OIIBITa

JPYrHuX.

IloBTOpEHHMe.
IIpomesxyTounas
aTTecTanus.

(CR))

TToBTOpEeHUE OCHOBHBIX
TIOHSITUNU U

METOJIOB KypcoB 7 u 8
KJIACCOB,

00001eHne 3HaHUH

Pemiath 3agadym Ha
MOBTOpPEHHUE,
WLTIOCTPUPYIONIHE CBSI3H
MEXIy Pa3IuIHBIMUA YaCTIMH

Kypca

1..http://math-on-line.com/
3aHnMaTeabpHas MaTeMaTHKa —
IIKOJIBHUKaM

Co3naHue yciIoBHUMA A pa3BUTHSA
0CO3HaHHO! TOTOBHOCTH ITPUMEHSTh
MaTeMAaTHYECKUE 3HAHUS B HHTEPECax
CBOETO 3/I0POBbSI, BEICHHUSI
3I0POBOT0 00pa3a XU3HU (30POBOE
MUTaHue, COATAHCUPOBAHHBIN PEKUM
3aHSTUH U OTIBIXA, pEryJIsIpHast
(u3ndecKas aKTUBHOCTE);
c(OpPMUPOBAHHOCTHIO HABBIKA
pednexcuu, nprU3HaAHHEM CBOETO
npasa Ha OMIKOKY U TAKOTO JKe IMpaBa
JIPYroro 4ejoBeKa.

9 knacc, 2 4aca B HEJEJIIO, Bcero 68 4acoB

HasBanwe pa3zaena (Tembl)

Kypca (4ucio 4acoB)

OcHOBHOE coaepKaHue

OCHOBHBIE BHJIBI AEATETBHOCTH
oOy4Jaronuxcs

HuTepHeT pecypcsl

JleATeNnbHOCTD yuuTens ¢ y4eToM
paboueii mporpaMMbl BOCITUTAHUS




T'i1aBa 9 [TonsTue BexTopa. MCH0aB30BATE BEKTOPBI KaK OI'D no MareMaTHKe: IMOArOTOBKa K IIpumenenue
. HaIlpaBJICHHBLIE OTPE3KU, TECTUPOBAHUIO. pas3nuuHbIX GOpM
Bextopst (12 1) OTKNIaAbIBaHUS BEKTOpA OT JaHHOU HCCIIEA0BATD TEOMETPHICCKHIL OpraHM3ALAH
TOYKU i .
(mrepemMetienne) U (pU3UIECKUI yue6Hoit
(cuna) CMBICITBI BEKTOPOB. NeATENEHOCTH
Cymma 1BYX BEKTOpPOB. 3HaTh onpeaeaeHus CyMMBL U >
Pa3HOCTH BEKTOPOE, MO3BOJISIOMUX (HOPMUPOBAHUE Y
CyMMa HECKOJIPKUX BEKTOPOB YMHOCEHHUsSI BEKTOpa Ha O6y‘{a}OH.II/IXC}I CIIOCOOHOCTH K
B YHCIIO, UCCJIeA0BATH i SMOLMOHATIEHOMY 1
BIYUTAHHE BEKTOPOB FeOMETPHUECKHUIT 1 6HCTI/ITyT CTpE]l;I‘el"PIPI paSBI/IE‘I/IH CTETHHECKOMY BOCTPHSTHIO
i obpazoBanus. bank 3amaHuii.
U3UYECKUU CMBICIBI DTUX
Y MHOK€HHe BeKTOpa Ha YHCII0 ¢ o MaTeMaTH4YeCKX 00BEKTOB, 3a/1a4,
oTIepaIMii. EcrecTBeHHOHay4YHasi TpaMOTHOCTh M o
pELIeHnH, PacCyKACHHUN; YMEHUIO
n Pemats reomerpuyeckue o
PUMEHECHUE BEKTOPOB K PEIICHUIO 3A/1a4K C HCIIONB30BAHIEM http://s'qvl|nstraolru/bank_ BUICTHh MATEMATUYCCKHUEC
sanaq BEKTOPOB. zadaniy/matematicheskaya-gramotnost/ | 3aKOHOMEPHOCTH B HCKYCCTBE.
CpenHsis THHUS Tpaneuuu
I'nasa 10 Pasnoxxenue BekTopa o J8yM OI'D no maremaTHKe: OArOTOBKA K [Ipumenenne

Merton xoopauHar (10 4)

HEKOJUIMHEApHBIM BEKTOpam
Koopnaunatsl BekTopa

[Ipocreiimne 3ana4u B KOOpAUHATaX
Pemenue 3a1ad METO10M KOOPAWHAT

YpaBHEHHE OKPYKHOCTHU

PackiiaasiBaTh BEKTOp 1O
JIByM HEKOJIJIMHEAPHbIM
BekTopam. OcBauBaTh
NOHATHE IIPSIMOYTOJIBHOMN
CUCTEMBI KOOpAUHAT,
JIEKapTOBBIX KOOPAWHAT
TOYKH.

BbiBOaAMTH ypaBHEHUE NPSIMOU
U OKPYXHOCTU. Be11€/ISITH
HOJIHBIM KBaapaT s
HaXO0XJICHUSI IEHTpanu pagnyca
OKPY’KHOCTH IO €&
YPaBHEHHIO.

PemaTthb 3agaun Ha
HaXOXXJICHHUE TOYCK
repecedeHust MPsSIMbIX U
OKPY>KHOCTEH C MOMOIIBIO
MEeTOJ1a KOOpIHHAT.
Hcnoab3oBaTh cBOMCTBa
YIII0BOro K03 uIiIneHTa
OpsIMOM MpU pelIeHuHr 3aaa4,
JUTST OTIPEeSIICHUST
pacmoJIoKeHUsT TPSIMOI.
IIpuMeHATH KOOPAWHATHI TIPH
pEIICHHH TEOMETPUYECKHUX U
MPaKkTUYECKUX  3ajad, JJIst

IOCTPOCHUS
MaTeMaTH9IeCKUX Monaeneit
peanbHbIX 3amad  («MeETOon
KOOPIHHATY).

IMoab3oBaTbea AJIs
IMOCTPOEHUS U MCCJIEJIOBAHUN

TECTUPOBAHUIO.

Ppas3nuaHBIX GOpM
OpraHM3aly y4eOHOM
JIeSTEeNIbHOCTH,
TI03BOJISFOIIIMX
pa3BHBaTh YBAXKCHUE K
TOBapHUIlaM, yMEHHE
WATH Ha KOMIIPOMHCC
IS OOIIEH LIeH,
YMEHHE YCTYIHTh,
MIPU3HATh TIPaBOTY
JPYTOro 4ejoBeKa.
Coznanue cutyanuii
JUISL OCO3HAHUS
LHEHHOCTH T€OMETPHHU KaK
MHCTpYMEHTA
MIO3HAHUS MUpa,
NPOSIBJICHUSI HHTEpeca
K €€ uCTOpUH
OCO3HaHHMS LIEHHOCTH
Oe3omacHoro oopasa
JKM3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM
MHpE, BXKHOCTH
npaBuJl 0€30M1acHOTO
HOBE/ICHHs Ha
TPaHCIIOPTE U J0Ma



http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/

HU(pPOBBIMU PECypCaMU.
3HAKOMUTBCSI ¢ HCTOPHEN
pPa3BUTHSI TCOMETPUU

I'nasa 11

CoOTHOIICHHS MEKAY
CTOPOHAMH U yrIaMH
TpeyroabHuKa (14 4)

CuHyc, KOCHHYC U TaHI'€HC yriia
Teopema o momaay TpeyrojJbHUKa
Teopema cuHYCOB M KOCUHYCOB
Pemenue TpeyronpHuka
W3zmepurenbHble IPHOOPHI

Pemenue 3agad mo reme
«COOTHOLIEHHUS MEX]Ly CTOPOHAMH U
YIJIaMH TPEYTOJIbHHUKA

VYron mexay Bektopamu. CKanspHoe
MIPON3BEICHUE BEKTOPOB

CkalsipHOe IPOU3BE/ICHHE BEKTOPOB
B KoopauHaTax. CBoiicTBa
CKaJIIPHOTO TIPOU3BEICHUS.

Hcnoab3oBaThs cKaasipHOE
MpOU3BEAEHUE BEKTOPOB,
BBIBOJIUTH CI'O0 OCHOBHEIC
CBOMCTBA.

BbryucasaTh CymMmMy, pa3HOCTH
U CKaJISIPHOE IPOU3BEJCHUE
BEKTOPOB B KOOp/IMHATAaX.
IIpuMeHsATH CKaJISIpPHOE
MPOU3BEACHUE I HAXOXKIACHUS
JJIAH U YyTJI0B

OI'D o MaTeMaTHKe: IOATOTOBKA K
TECTUPOBAHHUIO.

Bank 3amanuii o pyHKIMOHATBHON
IPaMOTHOCTH

https://media.prosv.ru/fg/

[pumenenne pa3an4HbIX Gopm
Opraan3anuy yaeOHOH
JeATEIEHOCTH, TI03BOJISIOLINX
(hopMHpOBaTH HOBBIE 3HAHHUS, B TOM

YHUCJIC

(dbopMyaHpoBaTh

HIIEH,

MOHATHSI, THUIIOTE3bI 00 00BEKTAX U

SABJICHUAX, B TOM 4YHUCJIC paHEC HC

W3BECTHBIX, OCO3HABATH AC()UITUTEHI

COOCTBEHHBIX
KOMIIETEHTHOCTEM,
CBOE pa3BUTHE.

3HAHUHA "

IIaHUPOBATh

I'nasa 12

Jl1Ha OKpY>KHOCTH U
wromaas kpyra (12 )

[TpaBUIBbHBIE MHOTOYTONBHUKH

OKpY>KHOCTB, OTIUCAaHHAsI OKOJIO
MIPaBHJIEHOT'O MHOTOYTOJIBHUKA U
BIMCaHHAsl B MIPABWJIbHBIN
MHOTOYTOJIbHUK

DopMyIbl IHS BBIUUCIICHUS IUIOLIAIU
MIPAaBHIIGHOTO MHOTOYTOJIBHHKA, €T0
CTOPOHBI H pajiiyca BIMCAaHHON
OKPYKHOCTH

JlnuHa oxpyx’HOCTH

[Inomane kpyra u KpyroBoro
CeKTOopa.

PopmyaMpoBaTh ONpPEIEICHUE
MPABUJIBHBIX MHOI'OYT'OJIbHUKOB,
HAaXO0JUTh UX DJICMCHTBHI.
ITonb3oBaTbecslt MOHATHEM
JUTUHBI OKPY>KHOCTH,
BBEJIEHHBIM C ITOMOIIHIO
NpPaBUIBHBIX MHOI'OYT'OJIbHUKOB,
HaxXOJUTh [UIMHY OyTHU.
OnpenejsaTs iomags Kpyra.
BeruucasTe momaiu Guryp,
BKJTIOYATOIINX 3JIEMEHTBI
OKPYKHOCTH (KpyTa).
HaxoauThs niomanu B 3ajadax
peasbHON KU3HU

OI'D o MaTeMaTHKe: IOArOTOBKA K
TECTUPOBAHHUIO.

Coznanue cutyanuii
IS OCO3HAHUS
LIEHHOCTH
TEOMETPUH

KaK MOIIIHOT'O
WHCTPYMEHTa
MO3HAHUS MHPA,

OCHOBBI U3Y4EHHs APYTHX HAYK,

AKTUBHOTO YYaCTHS B
peleHnn
MMPaKTHYCCKUX 3a/1a9
TEXHOJIOTHYECKON U
COIMAIbHON
HaNpaBJIEHHOCTH,
TpeOYIONINX B TOM

YHUCIIE U TECOMETPHUUICCKUX

3HAHUN

I'masa 13

OTtobpakeHne IIOCKOCTH Ha cesl.
IToHsATHE ABIKEHUS

Pa3zdupars npumepsl,
WJLTIOCTPHUPYIOIINE TTOHSTHS
JBWDKEHUSI, LIEHTPOB U OCeH

OI'D o MaTeMaTHKe: MOATOTOBKA K
TECTHPOBAHUIO.

IIpumenenue
Ppas3uuHBIX GOpM
Opra"usanuu



https://media.prosv.ru/fg/

JBrxenue (10 v)

CBoiicTBa ABMKCHUS

Pemenue 3agau o reme «llonstue
npxeHus. OceBast U HEHTpaJIbHAas
CUMMETPUS»

[NapannensHelii TepeHoC

IToBopot

CUMMETPHUH.
DopMyIHPOBATH OIIPEICIICHUS
MapaJIeIbHOTO MepeHoca,
ITIOBOPOTa U OCEBOH CHMMETPHH.
BbIBOAMTH UX CBOMCTBA,
HAXOJAHUTh HEITOJIBI)KHBIC
TOYKH.

Haxoaurh eHTPBI U OCHU
CHUMMETPHUI NPOCTEULINX

¢uryp.

IIpumMensaTh napamieabHbIN
MIEPEHOC U CUMMETPHUIO TIPU
pEIIeHUH TeOMETPUIECKHX
3anad4 (pa30upaTh OIPUMEPHI).
Hcnoab30BaTh 1151 MOCTPOSHUS
H HCCIIeIOBaHU TU(POBHIC

pecypcebl

yaeOHoit

JeSITEeIbHOCTH,

MO3BOJISIOIIUX (POPMHUPOBAHKE Y
00yuaromuxcs CIocOOHOCTH K
SMOLIMOHAIBHOMY U
3CTETUYECKOMY BOCHPUSATHIO
MaTeMaTH4eCKUX 0OBEKTOB, 3a/1a4,
pELIeHUH, pacCyKIEHHIN; YMEHUIO
BH/IETh MATEMaTHIECKHE
3aKOHOMEPHOCTHU B HCKYCCTBE.

IloBTOpeHue.
IIpomeskyTouHas
arrecranus.

69

TToBTOpEeHNE OCHOBHBIX
MOHSTHH HMETOJI0B KypCOB
7—9 kiaccoB, 00001IEHUE U
cucTeMaTHu3auus 3HAaHUH.
IIpocreiimmue
reomeTrpuideckue GUrypsl u
ux cpoiicTBa. I3mepenue
TeOMETPUUICCKUX BEIIMYHUH.
TpeyroabHUKH.
ITapannensHbie 1
MePIIEHANKYJISIPHBIC
MpsIMBIE.

OKpY>XHOCTb U KpPYT.
I"'eomeTpuueckue
NOCTPOCHHUSI. YTJIbI B
OKpY>KHOCTH. Brincannsle n
ONMCAHHBIC OKPY>KHOCTH
MHOT'OYTOJILHUKOB. [Tpsimast
U OKPY>KHOCTB.
YHeThIpEXYTroIbHUKH.
Brimcannabie nonncanubie
YeThIPEXYTOJIbHUKH.
Teopewma ITudaropa n
HavaJla TPUTOHOMETPHH.
Pemenune oGmmx
TPEeyTrOIbHUKOB.
IIpaBunbHbBIE
MHOTOYTOJIBHUKH.
[Ipeo6GpazoBaHUs TIIOCKOCTH.
JBwwxkenus. [Tomodue.
CummeTpusi.

OnepupoBaTh NOHATHAMM:
¢urypa, Touka, npsimasi, yro,
MHOTOYTOJIbHHK,
paBHOOCIPESHHBIN 1
PaBHOCTOPOHHUM
TPEYroOJbHUKH,
MPSIMOYTOJIbHBIH
TPEYroJbHUK, MEINaHa,
OucceKTpuca U BhICOTa
TPEeyTroOJIbHHUKA,
napasuieaorpaMmm, pomo,
NpPsSIMOYTOJILHHUK, KBaJIpaT,
Tparenysi, OKpy>KHOCTb,
KacaTeJibHasi, paBEHCTBO U
noxgobwue puryp,
TPEyTrOJIbHUKOB;
napaiiesIbHOCTb U
MEePUCHANKYISIPHOCTh
MPSIMBIX, YTOJI MEXKIY
OPSIMBIMH, CHMMETPHS
OTHOCHUTEJIbHO TOYKH U
MPsIMOIi; JUTMHA, PACCTOSTHUE,
BEeJIWYHHA yTIJjla, TUIOIA b,
epUMETP.

Ucnouab3oBaTh (hOpMyJIibl:
repuMeTpa u rioaiu
MHOFOyFOJ’lel/IKOB, JAJIUHBI
OKpY>KHOCTH U TUIOIIATN
Kpyra, o0bpéma
HpﬂMOyFOJ’leOFO
napasJiesiemuneia.

1.0I'D mo MatemMaTHKe: MOATOTOBKA K
TECTUPOBAHHUIO.

2.http://math-on-line.com/
3aHMMaTeIbHAs MaTeMaTHKA —
IIKOJIbHUKaM (OJ'II/IMHI/IaI[LI, WI'PHI,
KOHKYPCHI IO MATEMAaTHKE).

Bank 3amannii Mo pyHKIHMOHATBHON
TPaMOTHOCTH

https://media.prosv.ru/fg/

VYcraHoBieHue
JIOBEPHUTEIBHBIX
OTHOIIEHUH C
o0yJaroImuMucs,
CIIOCOOCTBYIOIINX
HO3UTHBHOMY
BOCHPUSATHIO
00yJaroIUMHCS
TpeOoBaHuil U
npoch0 yuuTens,
NPUBJICUCHHIO X
BHUMAaHHSA K
o0cyxmaeMol Ha
ypoke HH(pOpMAIHH,
AKTUBHU3AINH UX
ITO3HABATEIBHOM
JESITEIbHOCTH;
no0yX/ieHue
obydaromuxcst
coOMoIaTh Ha YpOKe
OOIIeTIPUHATEIE
HOPMBI [TOBE/ICHHS,
MpaBuiIa O0IIEHHs CO
CTapIIUMU H
CBEpPCTHUKAMH,
MIPUHINIBI y9eOHOH
JICIUTUIAHBL U



https://media.prosv.ru/fg/

ITnomians. Beraucienue
mromanaeu. I momagu
MoA0OHBIX GHUTYD.
JlekapTOBBI KOOPJAMHATHI HA
IUIOCKOCTH.

Bexktopsl Ha nilockocTr

OnepupoBaTh NOHATHSIIMMU:
MPSIMOYTOJIbHAST CHCTEMa
KOOPJIMHAT, BEKTOP;
HCMOJb30BATh 3THU MOHSITHSI
1S TIPEICTABIICHUS JaHHBIX U
peueHus 3aja4, B TOM 4YHCJIIe
U3 APYTUX YIeOHBIX
npenmMeToB. Pemarth 3agaun
Ha TTOBTOPEHUE OCHOBHBIX
MOHSATUN, WIUTIOCTPALIUIO
CBsI3eH MEXIY pa3IndHBIMHU
JacTsAMHU Kypca. Beiouparn
MeTO/1 ISl pELISHUS 3aJa4u.
Pemarp 3agaum u3
ITOBCEIHEBHOMN >KU3HMU.

CaMOOpraHmu3anuu.

7 kiacce, 1 yac B Hegen10, Bcero 34 yaca

MO}Iy.]'II) «BCPOHTHOCT]) H CTATHCTHKA»

HasBanwue pa3nena (Temsl)

OcHOBHOE coACpKaHUEe

OCHOBHEBIC BH/JIbI ICATCIIBHOCTH

HntepHeT pecypcebl

I[eHTeJ'II:HOCTI) YUYUTEA C YUYETOM

Kypca (4HCII0 YacoB) obyJaronmxcs paboueil mporpaMMBbl BOCHHTaHUS
IpeacraBiennenanupix | IIpencraBiieHue JaHHBIX B OcBanBarhb crnocoonl bubnnorexa [JOK Coznanue cutyanuit
(7 ) Tabnunax. IpakTuyecknue | MpEACTABIICHHS https://m.edsoo.ru/7f415fdc IS OCO3HAHUS

BBIYHCIICHUS 110 TaOJIMYHBIM CTaTUCTUYCCKUX  JaHHBIX H [IEHHOCTH
NaHHBIM.  VI3BjedeHue U YHUCIOBBIX MacCHBOB c CTATHCTHKI
WHTEpIpEeTanusi  TaGJIHYHBIX [MOMOIIBIO TAOJIHI U JUarpamMmm
JAaHHBIX. IMpakTrdeckast C HCIOJIb30BAaHHEM Kax
pa6ora «Tabauusn). AKTyaJIbHBIX u Ba’KHBIX MHCTPYyMCHTA
I'paduyeckoe TmpeacTaBICHUE IaHHBIX  (memorpaduueckue IIO3HaHUA MHUDPa,
JIaHHBIX B BHUJE KpPYrOBBIX, JIaHHBIE, MPOU3BOJICTBO HU3ydCHHUs COLNYyMa,
CTOJIOMKOBBIX  (CTOJIOYATHIX) MIPOMBITIUICHHOMN u AKTUBHOTI'O y4acTHS B
auarpamMm. Yrenue u CEJIbCKOXO3HCTBEHHON peleHuu
IocTpoeHue auarpamm. IIpu- MPOJYKIUH, OOILIECTBCHHBIC U HPaKTHUECKUX 3a7ad
MepBbI nemMorpaduIecKux [IpH- POJIHBIC SIBJIICHUS). CONHMATbHOM
HarpamMm. IIpakTuyeckas H3yuyats MeToabl paboOThI C HANPABIEHHOCTH
pabora «JluarpaMmbI» TaOJIUYHBIMH U TpaQUUICCKUMU ’
MPEICTaBICHUSIMU JaHHBIX C
TOMOIIIBIO 1 GpOBBIX
pecypcoB B xXomae
MPaKTHYECKHUX padoT
OnucarejabHas Yucnoseie Habopbl. CpenHee OcBauBaTthb MOHATHA: bubnnorexa [JOK [Ipumenenne
CTATHCTHKA apu(MeTHIECKOE. 4MCIOBOH HAOOp, Mepa LeH- | https://m.edsoo.ru/7f415fdc pasmuuHbEIX GopM
(8 ) Menuana 4rciIoBOro Habopa. TpaJIbHOW TEHICHIIMU (Mepa OpraHu3aLuy
YcTOMYNBOCTh MEIMaHBI. LIEHTpa), B TOM  YHCJIE yue6Hoit
IIpakTHueckas pabora cpenHee  apuMETHUECKOE,



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

«CpeTHHEe3HaAUCHUSD.
HawuboJbiiee 1 HauMEHBIIIEE
3HAYCHUSI YUCIIOBOTO Habopa.
Pasmax

MeauaHa.
OnuceiBaTh
CTAaTUCTHYECKHE JIaHHBIC C
TOMOMIBIO CpeJIHeTo
apuPMETHICCKOTO u
MenauaHbl. PemaTth 3amaun.

H3zyuarnb cBoiicTBa
CpeaHHX, B TOM dHCIE C
MOMOIIIBIO UG POBBIX
pecypcos, B xonae
IPaKTHIECKUXPAOOT.

OcBauBathb TOHSATHUSA
HauboJblIlee W HaUMEHbIIIEE
3HAYECHUS YHCIIOBOTO

MacCHBa, pa3Max.
Pemars 3amaum Ha BBIOOp
crioco0a OnMcaHus JaHHBIX B
COOTBETCTBHU C HPHUPOIOH

JIEeATENILHOCTH,
MO3BOJISAIOIIUX
pa3BUBATh YBaXKCHUC
K TOBapHIIaM,
YMCHHE HJITH Ha
KOMIIPOMUCC IS
oO1mIel e, yMeHue
YCTYIUTh, PU3HATH
MpaBoOTY APYroro
YeJI0BEKa.

JaHHBIX W LelIsi- MU
HCCIIeOBaHUS
Cayuaiinasi U3MeH- CrnyuaiiHass ~ W3MEHYHBOCTH OcBauBaThb NOHATHA bubnnorexa [JOK Co3naHue yciIoBHUHA A pa3BUTHSA
YHBOCTH (IpumepsI). Yacrora JacTOTa 3HA4YeHUH B MacCUBE https://m.edsoo.ru/7f415fdc 0CO3HaHHOH TOTOBHOCTH IPUMEHSTh
(6 u) 3HAYECHUI B MacCHuBe JIAHHBIX, TPYNIIAPOBKA MaTeMaTH4ecKue 3HAHUS B
JTaHHBIX. T'pynnupoBka. JIaHHBIX, THCTOI'PaMMa. MHTEpECaX CBOETO 310POBbS,
T'ucrorpamMmsl. CTpouTh ¥ aHAJIM3UPOBATH BeJIEHHS! 3710POBOTO 00PA3a KH3HI
IIpakTuyeckas pabota THCTOTPaMMBI, noaduparb
o . (3mopoBoe HTaHUE,
«Cyuaitnast ITOAXOASIIIUH mar %
U3MEHYHUBOCTB IPYIIMPOBKH. C6aﬂaHSHpOBaHHHH pexIM
OcBauBaTh  rpaduueckue 3aHATUM W OTIbIXA, pEryJIsipHas
Npe/ICTaBICHHS PasHBIX (u3ndecKas akKTUBHOCTE);
BHJIOB ciydaiiHoi c(hOpPMHUPOBAHHOCTHIO HaBBIKA

W3MEHYHUBOCTH, B TOM YHCJIIC
C TmoMOUIbI0  HUPPOBBIX
pecypcos, B xozne
MPaKTUYECKOW paboThI

pednexcuu, npu3HaHHEM CBOETO
npaBa Ha OIIKOKY U TaKOTO JKe
IpaBa Jpyroro 4eaoBeKa.

BBenenue B Teopuio

rpagos
(4 9)

I'pad, Bepmmua, pebpo.
IlpencraBnenue 3amaum ¢
nomoipto rpada. CreneHb
(BaJICHTHOCTB ) BEPILIHUHBI.
Yucno pé€bep m cymmapHas
creneHb BepwmuH. llens u
muki.  Ilyte B Tpade.
IIpeacTaBieHne O CBSI3HOCTH
rpada. O6xo0x rpaca
(sitnepos MyTh).
[IpencraBneHue 00
OpPHUEHTHUPOBAHHBIX r'padax

OcBauBaTh NOHATHS: Tpad,
BepmnHa  Tpada,  pedbpo
rpada, CTETeHb
(BaJICHTHOCTH BEPIIHHBI),
LIeTTbY ITUKII.

OcBauBaTh MOHSITUS: TYTh B
rpade, SUIIEpOB IIyTh, 0OXOJI
rpada, OpPHEHTUPOBAHHBIHI
rpad.

Pemath 3aja4M Ha IOHMCK
CyMMBI CTEII€HEH BEpUIUH
rpada, Ha TIOMCK 00x01a
rpadga, Ha TOHUCK IyTel B

bubnnorexa [IOK
https://m.edsoo.ru/7f415fdc

YcranosieHue
JOBEPUTCIIbHBIX
OTHOILIEHUI C
o0y4JarmumMucs,
CHOCOOCTBYIOIINX
MO3UTHBHOMY
BOCTIPHSITHIO
00yJaroIUMUCS
TpeOOBaHUH U
POCKO yuuTeNs,
IIPUBJICUCHUIO UX



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

OpPHEHTHPOBAHHEBIX TIpadax.
OcBauBaTh CIOCO0ObI

BHUMAaHUS K
o0cyx1aeMoii Ha

MpeJCTaBICHUST  3a7ad U3 ypoke nHpOpMALHH,
Kypca aireopsl, reomeTpui, AKTHBH3ALAN UX
TEOpHUH BEpOSITHOCTEH, O3HABATEILHO
ApYTUX MpeIMETOB c )
nomomibio rpadoB  (KapThl, ACATCIABHOCTH,
CXEMBI, DIEKTPUYECKUE nobyskeHHE
LETH, (pyHKIMOHATBHBIC o0yuaromuxcst
COOTBETCTBUA) Ha coOoIaTh Ha YPOKe
mpuMepax 0OIIeTIpHHSATHIC
HOPMBI IIOBEAECHHS,
mpaBuia OOIIEHUS co
CTapIIVMU U
CBEPCTHHUKAMH,
MIPUHIUIBI y4eOHOMH
JUCLUTUINHBL U
caMOOpra”Hu3aluu.
BeposiTHOCTL M 4a-cTOTA Crny4galiHbIi OIIBIT u OcBauBaTthb MOHSATHUSA bubnnorexa [JOK Co3znanue cutyanuit
cJIy4aiiHOro coObITHSA ciy4yaliHoe coOnITHE. ciydalHbIA OIBIT u https://m.edsoo.ru/7f415fdc TSI OCO3HAHUS
(4 v) BepositHOocTP UM yacTOTa ciyqaliHOe coObITHE, [eHHOCTH
COOBITHSI. Pois MaJIOBEPOSITHOE 31 TeOPHH BEPOATHOCTH
MaJIOBEPOSITHBIX "u MIPaKTUYECKH JIOCTOBEPHOE

HPaKTHYECKH JOCTOBEPHBIX
COOBITHII B mpHpoOAEe U B
ob1ecTBe. Momnera u
UrpajgbHasi KOCTb B T€OPHU
BEPOSITHOCTEM.

IlpakTuaeckas padota
«YacToTaBbINIaJICHUST OPJIa»

coOsITHE.

HN3yuarsb 3HAYUMOCTh
MaJIOBEPOSATHBIX COOBITHI B
npupoae ¢ OOmIecTBe Ha

BaYKHBIX npuMepax
(aBapwumn, HecYacCTHBIE
cilyJau, 3armTa
MEePCOHAJIbHOM
uHpop™MaIu, nepenavda
JAHHBIX).

H3yuaTs poib
KITACCUYECKUX
BEPOSITHOCTHBIX Mojieneit

(MOHeTa, UrpajbHasi KOCTh) B
TEOPHUH BEPOSITHOCTEH.

HaOarogate ® = HM3y4aTh
YacTOTy COOBITHII B MPOCTHIX
OKCIICpUMECHTAaX, B TOM
qucie c TTOMOIIIBIO
U} POBBIX PECYpPCOB, B XOJIe
MIPaKTUIECKON pabOoThI

KaK HHCTPYMEHTa
MTO3HAHUS MHPA,

aKTUBHOTO yJ4acTHUs B

peleHnH

MPAaKTUYIECKUX 3319

COLIMAJIbHOM HAIIPABJIICHHOCTH,.
dopmupoBaHre TOTOBHOCTH K
BBITNOJIHEHUIO 00SI3aHHOCTEH
rpaKIaHWHA U peaTu3aliy ero
MIpaB, MPEJACTABIEHUEM O
MaTeMaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PAa3IMIHBIX
CTPYKTYD, SIBJICHUH, IPOLIEaYP
IpaXXIaHCKOTO 00IIecTBa (BBIOOPHL,
ONPOCHI U Tp.); TOTOBHOCTBIO K
00CYXICHUIO 3TUIECKUX MPOOIIeM,
CBSI3aHHBIX C MTPAKTHICCKUM
MIPUMEHEHUEM JOCTHKCHUH HAYKH,
OCO3HAaHHMEM BaYKHOCTH MOPaIbHO-
ATUYECKHX MPUHIIUIIOB B
JIESITEIIbHOCTH YYEHOTO.



https://m.edsoo.ru/7f415fdc

O0o00menue.
IIpomeskyTounas
aTTecTanus

6w

IIpencraBnenue HNaHHBIX.
OmnncarenbHass CTAaTHCTHUKA.
BepositHOoCTh CIIy4alHOro
COOBITHS

HOBTOpﬂTb HU3YYCHHOC u

BbICTPAUBATh CUCTEMY
3HAHUIM.
Pemartn 3ajgaum Ha

MpEeACTaBICHUE U OIMCAaHUE
JTaHHBIX c MMOMOIIBIO
U3YYEHHBIX XapaKTEPHUCTHK.

O0cy:ka1aTh npuMepbl
CIIy4qalHBIX COOBITHIA,
MaJIOBEPOSITHBIX u

MPAKTUYECKH JIOCTOBEPHBIX
CIIy4ailHBIX  COOBITHH, WX
ponu B TIpUpOAE U SKU3HU
qeJ0BeKa

Bbubnnorexa [JOK
https://m.edsoo.ru/7f415fdc

8 kiacce, 1 yac B Hexes10, Becero 34 yaca

HasBanwue pa3znena (Tembl)

OCHOBHOE coziepKaHne

OCHOBHBIC BUIBI ACATEIHHOCTH

HuTepuet pecypcebl

JleTeNbHOCTD YUHUTEIS C YIeTOM

Kypca (4uciio 4acoB) 00yJaroumxcst paboueii mporpaMMbl BOCIIUTAHHUS
IoBTOpenne kypca7 IIpencraBineHue JaHHBIX. IToBTOpsATH H3y4YeHHOE U bubaroreka [TOK
KJjacca OnucarenpHasi CTaTUCTHUKA. BBICTPaMBaTh CUCTEMY https://m.edsoo.ru/7f417fb2 pr[MeHerIe
(4 v) CrnyyaiiHast M3MEHYHUBOCTb. 3HaHWH. pasnuuHbIX GopM
CpenHue YHUCIIOBOTO Pemate 3aJa4u Ha OpraHmM3aIH
Habopa. MIpeACTaBIICHUE U OIHCAaHHUe yaebHOi
Cryuaitnere COOBITHSI. JTaHHBIX c TTOMOIIILIO
JIEATEIIbHOCTHU,
BepositHOCTH M  ©acTOTHI. M3YYEeHHBIX XapaKTePHUCTHK.
Krnaccuueckue MOZEIH Pemarsn 3aJa4M Ha TIO3BOJIAIOUIMX
TEOpUH BEPOSITHOCTEH: [PE/ICTABICHHUE (opmuposats y yuammxcs
MOHETa UUTpajibHast KOCTh TpyINUPOBAHHBLIX HAaHHBIX M YCTaHOBKY Ha aKTMBHOC y4aCTHC B
onucaHue Cily4aiiHoM pEIIEHUH  TIPAKTUYECKMX  3aj1ad
U3MEHYHUBOCTH. o
3MC oc¢ MaTEMaTUYECKON HANpPaBJIEHHOCTH,
Pemarsn 3aJa4M Ha
oTIpe/ienenne HACTOTEI OCO3HaHUE BaXKHOCTHU
CITy9aifHBIX COOBITHIA, MaTeMaTHIeCKoro o0pa3oBaHUs Ha
obcyxenme NpUMEpPOB TNPOTSHKEHUH BCEM KU3HU IS
ciy4JaifHbIX COOBITHH, o o
YCIIEIIHOH npoQeCcCHOHATBHOM
MaJIOBEPOATHBIX %1
MMPAKTHYECKU JOCTOBEPHBIX ACATEIILHOCTH u pa3BHUTHE
ClIydalHBIX COOBITHH, UX HEOOXOIUMBIX YMEHHUH;
PO B MPHUPOAC M KH3HN OCO3HAHHBIM BBIOOPOM u
YeIoBeKa .
MOCTPOEHUE WHIUBUYaJIbHOU
TPaeKTOPUH o0Opa3oBaHUs U

JKHU3HCHHBIX IIJIaHOB C y‘léTOM



https://m.edsoo.ru/7f415fdc
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JIMYHBIX HUHTEPECOB

00IIeCTBEHHBIX OTPEOHOCTEH.

OnucareabHas
CTATHCTHKA.
PaccenBanne JaHHBIX
(4 9)

OtknoHenus.  Jucnepcus
YHUCIIOBOTO Habopa.
CraHngapTHOE OTKJIOHCHHUE
YHUCIIOBOTO Habopa.
JmarpamMMbl paccenBaHUS

OcBauBaTh NOHATHUSA:
JIACIIEPCUsT M CTaHJapTHOE
OTKJIOHEHHWE, UCIIOJIL30BaTh
9TU XapaKTEPUCTHUKU st
OIUCaHUsL pacceuBaHUs
JAHHBIX.

BeigBurarr rumore3nl 00
OTCYTCTBHHM WM  HaJIUYUU

CBS3M IO  JHarpaMMam
paccenBaHHs.

CtpouTth UarpamMMbl
pacceuBaHUs o

WMEIOIIUMCSI IAHHBIM, B TOM
YHuCIIe C TMTOMOIIBO
KOMITbIOTEPA

bubaunoreka [JOK
https://m.edsoo.ru/7f417fb2

MpHuozxecrBa(4 v)

MHoOkecTBO,
NOAMHOXKECTBO. Omnepanuuu
HaJ MHOXKECTBaMH: OObEIN-
HCHUE, nepeceyeHue,
JIOTOJIHEHHE. CaolicTBa
omepanuii  HajJg  MHOXe-
CTBaMU:
MEePEMECTUTEIILHOE,
coyeTaTesIbHOE,
pacripeaenuTeabpHOe,
BKJTIOUCHUS.

I'padpuaeckoe
MpeICTaBICHUE MHOYKECTB

OcBauBaTh NOHATHS.
MHOKECTBO, DJIEMEHT MHOYKE-
CTBa, IMOJIMHOKECTBO.
BBINOJHATH ONMEpPanMu Hal
MHOY>ECTBaMU: 00be-
JUHCHUE, TIepeceUYcHue,
nononHenue. Ucnmoan3oBaTh
CBOMCTBAa:
[IepeMeCTUTEIIbHOE,
coyeTarenbHOe,
pacnpenenuTenbHoOe,
BKJIroueHus. Menmoan3oBarTh
rpaduyeckoe npeacTaBICHIE
MHOYECTB MPU OMHUCAHUK
peasbHBIX MPOIIECCOB U SIB-
JIEHUH, TIPU PELIEHUU
3a/1a4 U3 APYTUX y4eOHBIX
MPEMETOB U KYypPCOB

bubanorexa [JOK
https://m.edsoo.ru/7f417fh2

IIpumenenue
pas3nuuHbIX GopM
OpTaHM3aIIH
yaeOHoI
JeATEeIIBHOCTH,
TTO3BOJIIOIINX
pa3BUBATh YBAKCHUE
K TOBapHILaM,
YMEHUE UATHU Ha
KOMITPOMHCC JIJIsI
o01eit nenu, ymeHue
YCTYIUTh, IIPU3HATD
NPaBOTY JPYroro
YeJioBeKa.

BeposiTHOCTB
CJIy4aitHOT 0
CcOOBITHSI

(6 9)

DJleMeHTapHbIE  COOBITHS.
Cnyualinbie COOBITHSI.
BnaronpusTcrByromue

3JI€MEHTapHbIC COOBITHSI.
BepositHocTH COOBITUH.
OnBITH c paBHO-
BO3MOKHBIMU
3JIEMEHTAPHBIMU
COOBITHSIMH. CryuaiitHbIi
BBIOOD.

IIpakTuueckas paboTta

OcBauBaTh MOHSITHSA
3JIEMEHTApHOE COOBITHE, CITy-
qaiiHOe coObITHE KakK
COBOKYITHOCTH OJIarOnpHsIT-
CTBYIOIIUX  DJIEMEHTApPHBIX
COOBITHI, PaBHOBO3MOIKHBIC
3JIEMEHTAPHBIC COOBITHUS.

Pemarsb 3a1a4yu Ha
BBIYHCIICHHE  BEPOSITHOCTEH
COOBITHHl TIO0 BEPOSITHOCTSIM
3J1€MEHTAPHBIX COOBITUM

bubnnorexa [JOK
https://m.edsoo.ru/7f417fh2

Co3maHue cuTyaruia
JUISL OCO3HAHUS
LIEHHOCTH

TCOPUHU BEPOATHOCTHU
KaK HHCTPYMEHTA
TIO3HAHMS MHDA,
AKTHBHOTO Y4acTus B
pemeHnu
MPaKTHYECKHX 3a7ad
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«OIIBITBI [¢ CIIy4alHOI'O OIIbITa. COLIMAIbHOM

PaBHOBO3MOKHBIMH Pemarn 3aJa9M Ha HAIPaBJIEHHOCTH,.
DJIEMECHTApPHbI- MU BBIYHCJICHHUC BEPOATHOCTCHU
COOBITHUSIMU Cco OBITHI B onbITax C

PaBHOBO3MOXKHBIMHA

DJIEMEHTAapPHBIMHU

COOBITHSIMHM, B TOM YHCIE C
IIOMOIIIBIO KOMIIBIOTEPA.

IIpoBoaurs M H3yuaTh
ONBITBI C PaBHOBO3MOJKHBI-

MU 3JIEMECHTAPHBIMHU
COOBITHAMU (c
HUCIOJb30BaHUEM MOHET,
UTPaIbHBIX KOCTEH, IPYrux
MOJIeei) B xonae
MPAKTUYECKON pabOTHI
BBegenue B Teopuio JlepeBo. CBoiicTBa JepeBa: OcBauBaThb MOHSITHSL. bubaroreka [TOK
rpagos €JUHCTBEHHOCTH IIyTH, JepeBo Kak rpad Oe3 IHKIa, https://m.edsoo.ru/7f417fb2 Coznanue cutyanuit 1ist
(4 v) CyIlIECTBOBAaHHUE BHCSTUEH BUCAYAsl BeplIMHA (JIKCT), HpaBUILHON OpHEHTALUH B
BCPUIUHBI, CBSI3b  MEXKIY BCTBb JCpeBa, IyTh BIICPEBE, JeSTEIbHOCTH Ha COBPEMEHHYIO
YHCIIOM BEPUIMH H HHCIOM JMaMETP AepeBa. CHCTEMY Hay4HBIX TPeICTABIEHHIT
pEodep. IIpaBuio HN3yuars cBoiicTBa Aepesa: 06 OCHOBHBIX 3AKOHOMEPHOCTAX
YMHOKEHHUS CYIIIECTBOBAaHUE BHUCS- YeH
BEpITHHBI, CIHHCTBEHHOCTD Pa3BUTHUS YEIIOBEKA, IPUPOIEI U
nyTH MEKITY ABYMs o0111eCTBa, MTOHUMAaHUS
BEPUIMHAMH, CBSI3b MEXKIY MaTeMaTI/IquKOﬁ HayKI/I KakK C(bepl)l
YHUCIIOM BEPIIMH U YHUCIOM YEeJIOBEYECKOH JIeATeIbHOCTH,
pE€bep. PemaTrh 3amaum Ha JTaIloB €€ pa3BUTUSANA 3HAUMMOCTH
HOHCf u nepeymrciiCHUe JUISL pa3BUTHS LUBHIIM3ALIAY;
myTeun B Aepere, OBJIAJICHUS SI3IKOM MaTEMAaTUKH U
orpeaeieHne qucia

MaTeMaTHYeCKON KyJIbTYpOil Kak
CPEICTBOM MO3HAHUS MHPa;
OBJIAJICHUS IPOCTEUILINMU

BepmuH wiau  pébep B
nepese, o0xon OWHAPHOTO
nepeBa, B TOM 4YHUCIE C

[IpUMeHEeHHEM npasuia HaBbIKAMU HCCIIE0BATENbCKOM
YMHOEHHUS JIESITETIHOCTH.
Cayuaiinblie IIpoTuBonosoxxHoe OcBauBaTh MOHATHA: bubnnorexa [IOK YcTaHOBIEHUE
cOOBITHS cobObrTue.  Jlma- rpamma B3aMHO TPOTHBOIIOJIOKHBIE https://m.edso0.ru/7f417fb2 JIOBEPUTEITHHBIX
(8 ) Diinepa. OObeaAWHEHHE U COOBITHSI, OIepaluu  Haj OTHOLIEHUI] ¢
rnepecedycHue COOBITHA. COOBITUSIMHU, OOBCIUHCHUE .,H 0ByUaIOIIMHCS,
HecoBmecTHbIE  COOBITHSI. repecevyeHue COOBITHH,
dopmyna CII0KEHUS narpamma Ditnepa crocobeTByiomIx
pmy Zmarp p
BEPOATHOCTEM. IIpaBuio (Oiinepa—Benna), HOSHTUBHOMY
YMHOKEHHUST BEPOSTHOCTEH. COBMECTHBIE u BOCIIPHATHIO
YcnoBHas BEPOSTHOCTB. HECOBMECTHBIECOOBITHSI. 00yJaroImHuMucst
HezaBucumsie COOBITHSL. H3yuaTs TeopeMbl ) TpeOOBaHUi U

IIpencraBnenue BEPOSITHOCTH  OOBCIUHCHHUS MPOCKO yuuTes,



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

cllydallHOro DKCIIe-
pUMeHTa B BUJE AepeBa

IByX coOblthi  ((opMyJIBI
CIIOKEHUSI BEPOSITHOCTEH).

Pemiate 3amaum, B TOM
9HCJIe TEKCTOBBIC 3aJa4dM Ha
omnpeAesICcHUE BEPOSITHOCTEH
00bEIUHEHN S u
nepecedeHusi COOBITHI ¢
NOMOIIBIO YHCJIOBOM MHpsi-
MOW, JamarpamMm Diinepa,
GopMysBl  CIIOKEHHST  Be-

pOSITHOCTEH.

OcBauBathb TOHATHA:
MPaBWJIO YMHOXKCHHUSI BEpO-
SATHOCTEH, yCJIOBHasI
BEPOSITHOCTH, HE3aBHCHUMBIC
COOBITUS ZIEpeBO
CIIy4allHOIr'O OIIbITA.
H3yuartsb cBoiicTBa

(ompeiesicHUs) HE3aBUCUMBIX
COOBITHIA.

Pemarnb 3a1a49M Ha
orpeescHre u
HCIIOJIb30BAHHUE

HE3aBUCHUMBIX COOBITHIA.

Pemiatps 3agauM Ha MOOUCK
BEPOSITHOCTEH, B TOM YHCJIE
YCJIOBHBIX, [
HMCITOJIb30BAaHUEM aepeBa
CJ1y- YaWHOTr'0 OIbITa

MIPUBJICYCHHIO UX
BHUMAaHHUS K
o0cyx1aeMol Ha
ypoke uH(pOopMaIuy,
AKTUBHU3AIMH UX
T03HaBaTEIbHON
JIeATeIbHOCTH;

o0y KaeHne
oOyJarormuxcs
COOII0IaTh HAa YPOKE
OOIIeTIpUHATHIE
HOPMBI [TOBE/ICHHUS,
MpaBuiia O0IIEHHs CO
CTapILINMU U
CBEPCTHHUKAMU,
NPUHLUITEL yueOHOH
JUCLUIIIINHLI U
CaMOOpraHU3aluy.

O6o0menue.
IIpomeskyTouHas
aTTecTanus

(4 9)

IIpencraBieHne  JaHHBIX.
OnwucarenbHasi CTaTUCTHKA.
I'pader. BeposTHOCTB
CIIy9aifHOTO COOBITHS. DIe-
MEHTBI KOMOMHATOPUKH

IToBTOpPATH HM3yUYEeHHOE U
BBICTPAMBATH CHCTEMY
3HAHUM.

Pemarnb 3a1a4m Ha
NpeICTaBJICHUE U OINHCAaHHUEe
JaHHBIX c IIOMOIIBIO
U3YyYEHHBIX XapaKTEPUCTHUK.

Pematn 3aaa4u c
IpUMEHEHHEM TpadoB.

Pemarb 3aJauu Ha
HaXO0XJICHHE BEPOSITHOCTH

CIly4aiHOT'O  COOBITHSI MO
BCPOSITHOCTSAM  DJIEMEHTAap-
HBIX COOBITHUI, B TOM 4YHCJIE
B ONbITaX C PaBHOBO3-
MOYHBIMH DJICMECHTAPHBIMH
COOBITHUSIMH.

Pemathb 3ada49u Ha
HAXO0XKJICHUE BEPOSTHOCTEH

bubnnorexa [JOK
https://m.edsoo.ru/7f417fh2

Coznanue curyauuit Juist
MIPaBHIBHOM OpHUEHTAINH B
JEeSITeTbHOCTH Ha (OPMHUpPOBAHUE
HOBBIX 3HAHUH, B TOM 4YHCIE
(GhopMyIMpOBaTh HIEH, IOHSTHS,
TUIIOTE3bI 00 00beKTax u
SIBIICHUSX, B TOM YHWCJIE paHee He
W3BECTHBIX, OCO3HABATH ICHHUIUTHI
COOCTBEHHBIX 3HAHUI u
KOMITETEHTHOCTEH,  TUTAHUPOBATh
CBOE pa3BUTHE.



https://m.edsoo.ru/7f417fb2

00BEIUHEHUS u

nepecedyeHus: COOBITHIH, B
TOM YHCJIE HE3aBHCUMBIX, C
HCITOJIb30BaHUEM
rpaduaecKkux

OpeACcTaBI€HUN U JepeBa
CIIy4allHOI'O OIbITa.
Pemarns 3aJa4u Ha
nepevyrcieHne KOMOMHALMN
(4ncia nepecTaHOBOK, YHCIIa
CcodYeTaHUM), Ha Ha-
XOXKJICHUE BEPOSITHOCTEH
COOBITHII C TNpPUMEHEHHEM
KOMOWHATOPUKH, B  TOM
YHCI€ C HCIIOJIB30BAHUEM
TpeyroabHuka Ilackamus

9kuacce, 1 yac B Heaeni0, Beero 34 yaca

Ha3zBanwue pa3znena (Tembl)
Kypca (4uciio 4acoB)

OCHOBHOE collepKaHue

OCHOBHBIC BUBI IEATEIBHOCTH
00yJaronmxcst

Murepuer pecypcesl

JleATebHOCTD YUUTEIS C yIeTOM
paboueil mporpaMMbl BOCHHTaHHUS

I[oBTopenue Kypca8
KJjiacca
(49

IIpencraBinenue
OnucartenabHas
CTaTHCTHKA.

JAHHBbIX.

Onepanuu

Haq COOBITHUSIMH.
He3aBucHMOCTE COOBITHIA

IloBTOPSATH M3yUYCHHOE U
BBICTPAMBATH CUCTEMY
3HaAHUM.

Pemarnb 3aJa4u Ha
MpEICTaBICHUE U ONHCAHUE
OAaHHBIX.

Pemarnb 3aaumn Ha
HaXO0XJIEHUE BEPOSTHOCTEU
00beIMHEHUST u

nepeceyeHust CcOoOBITHH,

HCTIOJIb30BaHUEM
rpaduIeCcKuX

OpeicTaBIeHU U jaepeBa

CIy4aliHOrO OmbITa.
Pemars

(aucna

XOXKIACHHUC

TpeyronpHuKa Ilackamns

B
TOM YHCJIC HE3aBHUCHUMBbIX, C

3a1a4u Ha
MEepeYnCIICHUE KOMOWHAIUI
IIePEeCTAaHOBOK,
4ucia CoYeTaHWi), Ha Ha-
BEPOSITHOCTEHN
COOBITH C TOpPUMEHEHUEM
KOMOHWHATOPUKH, B TOM
Yucjle C HCHOJIb30BaHUEM

Bubnmoreka [IOK
https://m.edsoo.ru/7f41a302

[Ipumenenue
PpasIuIHbBIX GopM
OpTaHM3aIN
yueOHOMH
JIeSITeNTBHOCTH,
MTO3BOJISFOIINX
pa3BUBAaTh yBa)KEHHE
K TOBapHIIaM,
yYMEHHE UJITH Ha
KOMITPOMHCC JIJIst
oOmeit ey, ymenne
YCTYIUTb, IPU3HATH
MIPaBOTY APYTOTO
YeJIoBeKa.

DJIeMeHTbI KOMOH-HATOPUKH

Komb6unaTtopHaoe

MpaBUIJIO

OcBauBaTh

TMOHATHSI:

Bbubaunoreka [JOK

Cosznanue curyanuit



https://m.edsoo.ru/7f41a302

(4 g) YMHOKEHHMSL. KOMOUHATOPHOE  IPABUIIO https://m.edsoo.ru/7f41a302 IUTSL OCO3HAHUS
HepeCTaHOBKI/I. YMHO>KCHUA, LICHHOCTH
®dakropuan. Coueranus u yIOpsIIOYeHHAsT napa, KOMGHHATOPHKH
9HCIIO COYETaHUH. Tpoiika OOBEKTOB, KaK HHCTPYMeHTa
TpeyronsHUK ITackamns. epecTaHoBKa, (akTopuan
IT 6ota 4qpcia, COYETaHWEe, YHCIO TO3HAHNA MHDd,

pakTHU4YecKast pa , R

«Bpruucinenue COYEeTaHHUN, TPEyroOJbHUK AKTHBHOTO yqacTHs B
BEPOATHOCTEMN c IMackass. pemeHnn
HCIIOJIb30BAHUEM  KOMOH- Pemarsn 3aJa4u Ha NpaKkTHICCKUX 3aaaq
HATOPHBIX byHKIHMH TIepeUnCIICHIE COLIMATIbHOM
SJIEKTPOHHBIX TAOJIHID) YIIOPSITOYEHHBIX ITap, TPOEK, HaIPaBJIEHHOCTH.

IIepeUrCIICHIE

IIEPECTAaHOBOK WU COYCTAHUIM

SJIEMEHTOB Pa3IUYIHBIX

MHOECTB.

Pemarn 3aga4m Ha

MIPUMEHEHUE qucia

COYCTAaHUMN B anrebpe

(cokpaiéHHOoe YMHOKCHHE,

OUHOM Hpero- TOHA).

Pemars, NpUMeHsIA

KOMOHWHATOPHUKY, 3aJa4yul Ha

BBIYHCIICHUE

BEPOSITHOCTEM, B TOM

qucie c TIOMOIIIBIO

3JICKTPOHHBIX TaOJNUIl B

xXoJe MPaKTUYESCKOU

paboThl

TeomeTpryeckast I'eomeTpudeckast OcBanBathb MOHSITHE Bbubnuotexa IJOK

BEPOSITHOCThH BeposATHOCTh. Ciry-9aiHbII Te€OMETPHUUECKOMN https://m.edso0o.ru/7f41a302

(4 9) BBEIOOp TOUKH U3 (PUTYpHI BEPOSITHOCTH. Pemarnp
Ha TIJIOCKOCTH, n3 3a/]aYd = HAa  HAXOXJCHHE
OTpe3Ka, n3 AyTH BEpPOSTHOCTEH B  OIBITax,

OKPY>KHOCTH MPEACTaBUMBIX KakK BBIOOD
TOYEK W3 MHOT'OYI'OJILHUKA,
Kpyra, OTpe3Ka WM IyTru
OKpPY>KHOCTH, YHCIJIOBOT'O
IIPOMEXKYTKa

HcnbiTanus HMcnoeiTanue. VYcenex u OcBauBaThb MOHATHSA Buonuoreka IHOK VYcTaHoBJIEHUE

Bepnysn (6 1) Heyna4a. Ce- pust UCTIBITAHUE, — DIIEMCHTApHOE https://m.edsoo.ru/7f41a302 JTIOBEPUTEIHHBIX
UCTIBITAHUM a0 nepBoro coOBITHE B HCIIBITAHHUHU OTHomeHI/H‘/’I c
ycnexa. Hcnerrtanus (ycriex u Heyjaada), cepus
bepnynnu. BeposTHO- cTH HUCIIBITAHUM, HaACTyIUUICHUE obyuaiomumucs,

o CHOCOOCTBYIOIINX
coObITUH B cepuu IIepBOro ycrnexa (Heyxauwu),
UCOBITAHUN bepnymnu. cepust UCTIBITAHUM HOSUTHBHOMY
ITpakTuueckas padbora Bepuyum. BOCIIpUATHIO
«Hcnprtanus beprynnn» Pematnb 3aga4m Ha 00yvaromumMucs

HaXO0XIACHHUC BepOHTHOCTeﬁ

TpeOOBaHUH U
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CcoOBITHI B cepuu
HCHOBITAHUW [0  HEpPBOro
ycmexa, B TOM 4YHCJIE C
MIPUMEHCHUEM bopmysr
CYMMBI reoMeTPUUYECKOM
MIPOTPECCHUH.

Pemarns 3aJa4u Ha
HaXO0XXJ€HUE BEPOSTHOCTEN
SJIEMEHTAPHBIX COOBITHH B
cepun ucnelTanuii  bep-
HYJUIM, Ha HaxO0XJIeHHE
BEPOSITHOCTH  ONpEleIEH-
HOT'O YHCJla YCIIEXOB B CEpUU
UCHBITAaHUN bepnymnnu.
HN3zyuarnb B xoae
npaKkTuyeckoii padorTel, B
TOM 4YHCJIE€ C TIOMOIIBIO

pocs0 yUauTens,
MPUBJICUCHUIO UX
BHMMaHUA K
o0cyx)1aeMoii Ha
ypoke uHdopManuu,
aKTUBU3AIUU UX
IMO3HABaTEILHOU
JIEATENBHOCTH,

o0y KIeHne
oOygaromuxcs
coOoIaTh Ha YPOKe
0OIIeTIPHHSATHIC
HOPMBI TIOBEJICHUS,
npaBuiia o0IIEeHHs CO
CTApIIVMU U
CBEpPCTHHUKAMH,

UG POBBIX pecypcos,
CBOIicTBa BEpPOSITHOCTU B HPHMHLUIBL y9eOHOM
cepuu HUCIIBITAaHUI JUCLUTUINHBIL U
bepuyun CaMOOPTaHH3aLUH.
Cayyaiinas CnyualiHass BeIMYMHA U OcBoutsb NOHATHSA: bubanoreka [JOK [Ipumenenwue
Beanuuna (6 1) pacrpesiesicHue ciyvaiHas BeJIMYHHA, https://m.edsoo.ru/7f41a302 pasIHIHBIX Gopm
BeposiTHOCTE. Martemartu- 3Haye- HHUE  CaydalHOH OpraHM3aIHH
4ecKoe OXHJaHME M BCIIMYHMHEL,  pacIpeseeHne yueGHOi
JMCTIepCHsT clly4alHOM BEpO- SITHOCTEIA.
JIEATENBHOCTH,
BEJINYUHBI. ITpumepsr H3yuyare u  o0cy:kaath
MaTeMaTHIeCKOTO MPUMEPBI JUCKPETHBIX U He- HO3BOJIAIOMIMX
OXKUTaHUS KakK MPEPBIBHBIX CITy4aifHbIX pa3sBuUBaTh YBAXKCHUE
TEOPETHYECKOTO CPEIHEr0 BenuduH (POCT, BEC deIo- K TOBapullam,
3HAYCHUSBEJINYHUHBI. BeKa, YHUCJIICHHOCTh YMEHUE UJITH Ha
ITonsitue o 3aKOHE HaceJICHUS, npyrue KOMIIPOMHUCC ISt
OOIBIINX YqHcel. U3MEHYMBBIC  BCJIMYHMHBI, o61ieit 1ieH, yMeHne
H3mepeHne BepoATHOCTEH paccMaTpuBaBIIMECS B YCTYIIUTH, IPU3HATD
c ITOMOIIIBIO 4acToT. Kypce CTaTI/ICTEIKI/I), NpaBOTy APYroro
IpumeHneHue 3aKOHa MOJIEIIBHBIX CIIy4JalHBIX
YeJI0BEKa.
OOIBIINX YHCE BEJIWYHH, CBSI3aHHBIX CO
ClIy4alHBIMUA OmnbITaMU
(6pocanue MOHETEI,
UrpaJIbHOH  KOCTH,  CO
Clly4ailHbIM BBIOOPOM H T.
m.).
OcBauBarb NOHATHSA

MaTeMaTH4YeCKOe OXKHIaHue
ciydailHOH BeJIMYMUHBI Kak
TEOPETHUYECKOE cpenHee
3HAYCHHE, JIUCTICPCHST
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CIydalHOM BEJIMYMUHBI Kak

a”aJor JIUCTICPCUU
YHCIIOBOTO Habopa.

Pemarn 3aa4u Ha
BBIYHCIICHHE

MaTEeMaTUYECKOTO OKHUIAHUS
U JUCHEPCUU JUCKPETHON
CIy4allHOW BEJIMYMUHBI IIO
3aJaHHOMY
pacmpeneieHnio, B TOM
9HCIIe 3a71ad, CBSI3aHHBIX CO
CTpaxOBaHHEM W  JIOTe-
pesiMu.

3HAKOMUTHCA c
MaTEeMaTHYECKUM
OXXKMJIaHUEM M JUcHepcuen
HEKOTOPBIX paclpeneieHuH,
B TOM qucie
pacnpeneneHus ciiydaiHOU
BEJIMIUHBI

«YHCJIO YyCHEXOB» B CEePHUU
UCHOBITAHUN bepnynnu.
HM3yuyaTh 4acTOTy COOBITHS
B TOBTOPSIOIIUXCS  CIIy-
YalHBIX omnbITax Kak
CIIy4allHYIO BEJIMYHHY.
3HAKOMHUTBCH C 3aKOHOM
Oonpmmx umncen (B dopme
bepnymiu): npu O6oisLIoM
YuCle  ONBITOB  YacToTa
coObITHSI ONM3Ka K  €ro
BEPOSITHOCTH.

Pemartnb 3aga4m Ha
U3MEpEHUE BEPOSITHOCTEH ¢
o- MOIIBIO 4acTOT.
OO0cy:kIaTh poJb  3aKOHA
OoNIBIIMX 4YHCET B OOOCHO-
BaHUMU YacCTOTHOTO MeToja
U3MEPEHUsT BEPOATHOCTEH.

O06cyxaaTh 3aKOH
OoBIINX qucen Kak
MIPOsIBJIICHUE
CTAaTUCTUYECKOU
YCTOIYUBOCTH B
M3MEHYMUBBIX SIBIICHUSIX,

poJsib 3aKOHa OOIBIIINX
Yucell B IPUPOACH B XKU3HU
YeJIoBeKa




Oboomenue.
IIpomesxyTouHast
aTTecTanus

(10 u)

IlpencraBiicHue JTaHHBIX.
OrnmcarenpHast
cratuctuka. BeposTHOCTH
CIIy49alfHOT O COOBITHSI.
DIIEeMEHTBI
KOMOHWHATOPHUKHU.
CrnyuaiiHple BeJIU- YUHBI U
pacrpenencHus

IToBTOPATH U3yUYEHHOE U
BBICTPANBATH CHCTEMY
3HAHUM.

Pemartn 3aJaumn Ha
MpeJCTaBICHUE U OIMCAaHUE
HNaHHBIX.

Pemarnb 3aauu Ha
HaxO0XKJIEHUE BEPOSITHOCTEH
COOBITHUI, B TOM 4YHCJIE B
ONBITaX C PaBHOBO3MOYKHBI-
MU 3JIEMEHTapPHBIMH
COOBITUSIMU, BEPOSTHOCTEH
00BbEIMHEHUST u
nepeceyeHust COOBITH,
BBIUYHUCIISITH BEPOSITHOCTH B
ONBITAX C CEPUSIMU Cilydaii-
HBIX UCOBITaAHUN

Bbutnnoreka IIOK
https://m.edsoo.ru/7f41a302

[Ipumenenune
pa3IuuHbBIX GopM
OpraHM3aIu
yueOHOH
JIeSITENIEHOCTH,
TIO3BOJISTIOIINX
pa3BUBATH yBAXKCHUE
K TOBapuIam,
YMEHHE UITH Ha
KOMIPOMHCC IS
oO1mIel e, yMeHue
YCTYIHTb, IPU3HATD
NPaBOTY APYTOToO
YeJIoBeKa.
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