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MATEMATHKA 5 - 6 KJIACC

IHOACHUTEJIBHAS 3AIIMCKA

o [TpuoputeTHBIMH LIETIMU 00YUYEHHS] MaTeMaTUKe B 5—6 Kiiaccax sIBISIFOTCS:

o NpoAODKEeHHE (POPMHPOBAHUS OCHOBHBIX MaTEMaTHUECKUX MOHATUN (UHMCIIO, BEIMYMHA,
reomeTpuueckas  ¢urypa), 00eCHeuMBAIOIIMX  MPEEMCTBEHHOCTh M  MEPCIEKTHBHOCTb
MaTeMaTHYeCKOro 00pa3oBaHus 00yJaroIuXcs;

L4 pa3BUTHC HUHTCJIICKTYAJIbHBIX n TBOPUYCCKUX CIOCOOHOCTEH O6y‘laI-OH_II/IXC$I,
IM03HABaTCIILHOM AKTUBHOCTH, HCCJIICAOBATCIBCKHUX YMeHHﬁ, HHTEpECCA K UBYUYCHUIO MAaTCMAaTHUKHU,

L4 IIOABECACHUC o6yqa101u1/1xc>1 Ha JOCTYIIHOM JII HUX YPOBHC K OCO3HAHHIO B3dMMOCBA3U
MAaTCMATUKHU U OKPYIKAIOIICTO MHUpPaA,

L4 (I)OpMI/IpOBaHI/Ie (I)YHKHHOH&HBHOﬁ MaTeMaTH4YeCKOi rpaMOTHOCTH: YMCHHA PACIIO3HABATH
MaTeMaTU4YeCKHe OOBLEKTHI B PCATBHBIX XHU3HCHHBIX CUTyallHUsaX, IPUMEHATH OCBOCHHLIC YMCHUSA
A PCIICHUA ITPAKTUKO-OPUCHTUPOBAHHBIX 3a/1da4, MHTCPIPCTUPOBATD MOJTYUYCHHBIC PE3YJIbTATHI U
OLICHHUBATh UX HAa COOTBCTCTBHC HpaKTquCKOﬁ CUTyallluu.

OcCHOBHBIE JIMHUHM COZAEp)KaHUS Kypca MaTeMaTWKu B 5—6 kiaccax — apudmerudeckas U
reoMeTpHUecKasl, KOTOpbIE pa3BUBAIOTCS IMapalljielIbHO, KaKJasi B COOTBETCTBUM C COOCTBEHHOM
JIOTUKOM, OJHAKO, HE HE3aBUCHUMO OJHA OT JIPYroi, a B TECHOM KOHTAaKT€ M B3aUMOJICHCTBUHU.
Taxoke B Kypce MaTeMaTHKH MPOMCXOJIUT 3HAKOMCTBO C 3JIEMEHTaMH alreOpbl U ONUcaTeIbHON
CTaTUCTHKH.

W3ydyeHne apupMeTHUECKOro MaTepuajga HAuMHAETCSl CO CUCTEMaTH3alMd W Pa3BUTHS
3HaHUU O HaTypaJbHBIX YMCIIAX, IOJIYYEHHbIX Ha YPOBHE HauaJlbHOro oOuiero oopazosanus. [Ipu
ATOM COBEPUICHCTBOBAHUE BBIYMCIHMTEIBHON TEXHUKH M (POPMUPOBAHHE HOBBIX TEOPETUUYECKUX
3HAaHUI COYETaeTCs] C Pa3sBUTHEM BBIYHMCIMTEIBHON KyJIbTYpHl, B UYAaCTHOCTH C OOYy4YCHHEM
HOpOCTEHIIMM IpuéMaM MPUKHUJKUA M OLEHKH Pe3yJbTaTOB BbIYMCIECHUH. V3yueHue HaTypallbHbIX
yHcell IPOoAO0KaeTcs B 6 Kilacce 3HaKOMCTBOM C HAYaJIbHBIMU MOHITUSIMU TEOPUU AECTUMOCTH.

Hauvano wu3ydeHus: OOBIKHOBEHHBIX M JAECATHUHBIX ApoOeil oTHeceHo K 5 kiaccy. OTo
NEepBbI 3Tall B OCBOGHUHU JpoOed, Korja MPOUCXOAMT 3HAKOMCTBO C OCHOBHBIMH HJIESMH,
HOHATUAMM TeMbl. IIpu 3TOM paccMOTpeHHe OOBIKHOBEHHBIX JpoOedl B MOJHOM 00bEMeE
HpPEIIECTBYeT M3YUYEHUIO AECATUYHBIX ApoOel, 4To 1Lenecoo0pa3HO ¢ TOYKH 3PEHUsS JIOTUKU
U3JI0’KEHUSI YHUCIIOBOM JIMHUM, KOTJa NpaBWja ACHCTBUM C JECATUYHBIMU JPOOSIMH MOMHO
000CHOBATH YK€ U3BECTHBIMU QJITOPUTMAMH BBIIIOJIHEHUS AEUCTBUM ¢ OOBIKHOBEHHBIMH JPOOSMHU.
3HAaKOMCTBO C JAECATUYHBIMU JPOOSMHU PACIIMPUT BO3MOKHOCTH IS IOHUMAaHUS 00yYaroIIUMHUCS
MPUKIIAJHOTO IPUMEHEHHSI HOBOM 3alMCH NPU U3YyUYEHUU JAPYTUX MIPEAMETOB U MPU MPAKTUYECKOM
ucrnonb3oBanuu. K 6 kiaccy OTHECEH BTOpPOM 3Tal B H3Y4YEHUHM JpoOed, rae MpOUCXOIUT
COBEPILICHCTBOBAaHME HABBIKOB CpPaBHEHHMS U IpeoOpa3oBaHus JApoOeil, OCBOCHHE HOBBIX
BBIYUCIIUTENBHBIX AJITOPUTMOB, OTTAYMBAHME TEXHUKHM BBIYMCICHHMH, B TOM 4YMCJE 3HAYEHUI
BBIp)KEHUI, colepKallluX U OOBIKHOBEHHBIE, U IeCITUUHBIE APOOH, YCTAHOBIIEHUE CBSI3€H MeX 1y
HUMH, pacCMOTpeHuEe NpUEMOB pelleHus 3anad Ha Apodu. B Hauane 6 kiacca MpoOUCXOIUT
3HAKOMCTBO C ITOHSTHUEM IPOLIECHTA.

OCOOEHHOCTBIO U3YyUEHHS TOJI0KHUTEIbHBIX U OTPULATENBHBIX YHUCEI SIBIISETCS TO, YTO OHU
TaKkXKe MOTyT paccMaTpuBaThCs B HECKOJIBKO 3TanoB. B 6 kiacce B Hauasle W3y4eHHUs TEMbI
«IlonoxutenpHple U OTpULIATENIbHBIE YKCIa» BblaenseTcs noarema «llensle uncnay, B pamkax



KOTOpPOM 3HAKOMCTBO C OTPHUILIATENIbHBIMU YHCIAaMHU W JACUCTBUSMHU C TOJIOXKUTEIbHBIMU U
OTPUIATEIbHBIMA YUCJIAMH MPOUCXOJUT Ha OCHOBE COJIEPKATEIBHOrO MOJAXO0Aa. DTO MO3BOJISIET
Ha JIOCTYITHOM YpPOBHE IT03HAKOMHUTH OOYYAIOMIMXCS TPAKTUYECKH CO BCEMH OCHOBHBIMHU
MOHATHSMH TEMBI, B TOM YHCJIE W C IMPaBWIAMH 3HAKOB IPHU BBITOJHEHUU apu(PMETHISCKUX
nercTBuid. M3ydeHue panyoHaNbHBIX YKCEN HAa ITOM HE 3aKOHYHUTCS, a OyJeT MpOJOHKEHO B
Kypce anreOpbl 7 Kiacca.

[Tpu 0Oy4yeHUH PEIICHUIO TEKCTOBBIX 3a7a4 B 5—6 Kilaccax UCIOJIb3YIOTCS apu(MEeTHIESCKUE
npuémel perieHus. [lpu oTpaboTke BEIYMCIUTEIBHBIX HABBIKOB B 5—6 Kilaccax paccMaTpUBAIOTCS
TEKCTOBBIC 3aJ[a4M CJICIYIONMNX BUOB: 3aJa4M Ha JBMKEHUE, HA YACTH, HA MOKYIIKH, HA paboTy U
MIPOU3BOUTENHLHOCTD, HA TIPOIEHTHI, HA OTHOIIECHUS W Tponopiuu. O0yJaronecs: 3HaKOMSTCS C
npuéMaMy perieHus 3a1a4d nepedbopomM BO3MOKHBIX BAPUAHTOB, y4aTcs paboTath ¢ HHGOpMaIueH,
MpeICTaBICHHON B hopMe TaOIHI] UITU TUATPAMM.

B mporpamme yueOHOro kypca «MaTtemaTuka» TpeaycMOTpeHO (GOpMHpPOBaHUE
MPOMNEACBTHUECKUX alreOpandecKkux MpeacTaBieHuid. bykBa Kak CHMBOJ HEKOTOPOTO YHWCIA B
3aBUCUMOCTH OT MAaTE€MaTUYECKOro KOHTEKCTa BBOAMTCS IMOCTENEHHO. ByKkBeHHass CHMBOJHUKA
IIUPOKO HCIOJIB3YETCs TPEXKAEC BCETrO IS 3alUCH OONIMX YTBEPXKICHUM W TMPEIJI0KESHUH,
dbopMyI, B 4aCTHOCTU AJi BBIYHUCICHHS] T€OMETPHUUYECKHX BEIMYWH, B KAUeCTBE «3aMECTHTEIS
qHCIa.

B mporpamme yueOHOro kypca «MaremaTuKa» TMpeAcTaBlIeHa HarJggHAs TEeOMETpus,
HalpaBJieHHAsT Ha pa3BUTHE OOpPAa3HOTO MBIIUICHHUS, TMPOCTPAHCTBEHHOTO BOOOPAKEHUS,
M300pa3uTEIbHBIX YMEHHUHA. DTO BaXKHBIM 3TAIl B U3YUYEHUH T€OMETPHUH, KOTOPBIA OCYIIECTBISACTCS
HA  HAMBIHO-TIPAKTUYCCKOM  yYpOBHE, ONUPAETCSs Ha  HANIAIHO-OOpa3sHOE  MBIIUICHUE
obOyuaronuxcsi. bosbimas posib OTBOAUTCS MPAKTHUECKOUW JESITEIIBHOCTH, OMBITY, SKCTICPUMEHTY,
MoerpoBaHuio. OOyJarommecs 3HAKOMSTCS ¢ TEOMETPUYECKUMHU (PUTYypamMH Ha MJIOCKOCTH U B
MPOCTPAHCTBE, C UX MPOCTEHITMMHU KOH(UTYpALUSIMH, YIaTCsl H300pa)kaTh X HA HEJIMHOBAHHOU U
KJIET4aTO Oymare, paccMaTpUBaIOT MX MPOCTEHIIe CBOMCTBA. B mpoliecce n3yueHus HarasaHON
TEOMETPHH 3HaHWUsI, MOJYYCHHbIE 00yUYaIONMMUCS Ha YPOBHE HAa4allbHOTO OOIIET0 00pa30BaHUs,
CHUCTEMaTU3UPYIOTCA U PACIIUPSIOTCS.

CornmacHo y4yeOHOMY IUTaHY B 5—6 Kjaccax H3y4aeTcs HWHTETPHPOBAHHBIA MPEAMET
«MatemaTuka», KOTOPBIM BKJIFOYACT apu(METHUSCKH Marepual M HarJISJIHYI0 TE€OMETpPHIO, a
Tak)Ke MPOTMEIEBTUYCCKUE CBEJCHUS M3 anreOpbl, JIEMEHTHl JIOTUKM M Hadala OMUCATeNbHOMI
CTaTUCTHKH.

Ha u3ydenue yuebHOro Kypca «Maremarnkay oTBoauTcs 374 vaca: B 5 kinacce — 204 yaca
(6 gacoB B Hezen0), B 6 kiacce — 170 gacoB (5 4acoB B HEICIIO).

COJAEPKAHUE OBYYEHUA

S KVIACC

HarypanbHble ync/ia 4 HyJIb

HarypanbHoe uucno. Pan nHarypanpabix ymcen. Yucno 0. M3oOpakeHue HaTypaabHBIX
Yucesl TOYKaMH Ha KOOPJAMHATHOM (YMCIIOBOM ) TIPSIMOA.

[To3unmoHHas cucreMa cyucieHus. PuMckas HyMmepanuss Kak OpPUMEpP HEMO3UIMOHHOM
CHCTEMBI CUMcieHHs. [lecsITHUHas cCHCTEMa CUUCIICHUS.



CpaBHEHUE HaTypaJIbHBIX YHCEJ, CPaBHEHUE HATypalbHBIX uHcend ¢ HylIéM. CrocoOsl
cpaBHeHMs. OKpyTIJIeHHE HaTypaJIbHbBIX YUCEIL.

CrnosxeHue HaTypaJIbHBIX YHCEINl, CBOMCTBO HYJIS IIPU CIOKEHUU. BolunTanue kak JeicTBUE,
0o0paTHOE CIIOKEHHIO. YMHOXKEHHE HaTypallbHbIX 4YHCEJ, CBOWCTBA HYJi M E€AMHHUIBI NpU
yMHOXXeHUH. [leneHue kak JeiicTBue, oOpaTHOE YMHOXEeHHMI0. KOMMOHEHTHI NeiCTBUH, CBS3b
Mexnay HumH. llpoBepka pesynbTata apudmeruueckoro nedctBus. llepemectutenbHoe U
COYETaTeIbHOE CBOMCTBA (3aKOHBI) CIIOKEHUS M YMHOXKEHUS, paclpeelMTelbHOEe CBOICTBO
(3aKOH) YMHOKEHUS.

Hcnonb3oBanue OykB isi 0003Hau€HHMs] HEU3BECTHOI'O KOMIIOHEHTAa W 3allUCH CBOMCTB
apupMeTUIECKHUX JCHCTBUM.

Jlenutenu M KpaTHBIE YMCia, Pa3lIoKEHUE HAa MHOXKUTENU. [IpocThlie M cocTaBHBIE YMCIIA.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenune ¢ ocTaTKOM.

Crenenp ¢ HaTypaJbHbIM IIOKa3aTeleM. 3allUCh YHUCIA B BHUJAE CYMMBI pa3psIHbIX
CJIaracMsIX.

UucnoBoe BbIpaKEeHHE. DBpluucieHHWe 3HAYEHUH YHCIOBBIX BBIPAXKEHUM, IOPSAOK
BBINIOJIHEHMsT  AeiicTBuil.  Mcnonp3oBaHME 1NpU  BBIYUCIEHUSAX  [I€PEMECTUTEIBHOIO U
COUETATEIbHOTO CBOWCTB (3aKOHOB) CJIOXEHHS M YMHOXEHHS, PacHpelesIUTEIbHOIO CBOMICTBa
YMHOKEHHUS.

Jpodu

[IpencraBiaenue o ApoOH Kak crocode 3amuc 4acTd BeduuuHbl. OOBIKHOBEHHBIE IPOOU.
[IpaBusbHBIE U HempaBWIbHBIE ApoOu. CMmemanHas ApoOb, MpeICTaBIeHHe CMEIIaHHOW ApoOu B
BUJIC HEMNpaBWIBHOW JApOoOM M BBIJENEHHE LEJOM YacTH YHucia M3 HENpaBWIBHOM JpoOwu.
N300paxkenue apoOeil ToukaMu Ha YUCIOBOH mpsiMoil. OCHOBHOE CBOHCTBO apoou. CokparieHue
npobei. [TpuBenenue apoou Kk HoBoMY 3HaMeHaTent0. CpaBHEHHE TIPOOCH.

CrnoxeHue W BbIUMTaHHE JApoOei. YMHOXEHHE W JIeJeHue IpoOel, B3aUMHO OOpaTHbIC
npodu. HaxoxneHue yacTu 11es10ro U 1eJIoro Mo ero YyacTH.

Hecsatuunas 3anuch npoOeit. [lpencrapnenne necaTuyHoil 1poOu B BHIE OOBIKHOBEHHOM.
N300pakeHre NecSITUYHBIX ApoOedl ToukamMM Ha YUCIOBOW mHpsAMoil. CpaBHEHHE AECATUYHBIX
Tpo0eH.

Apudmernueckue ISHCTBHS € AECATUUHBIMU Apo0sMu. OKpyTieHHEe AECATUYHBIX APOOeH.

Pelmenune TekCcTOBBIX 3324

Pemenne TekcTOBBIX 3amad apuMETHYECKHMM CIOcoOOM. PereHne JOrmyYecKux 3ajad.
Pemenue 3amau nepeGopoM Bcex BO3MOXHBIX BapuaHTOB. Vcmonb3oBaHUE MpPU pEIIEHUM 3373y
TaOJIMIL U CXEM.

Pemenue 3amau, coaepkamux 3aBUCUMOCTH, CBSI3bIBAIOIIME BEIMUYUHBL: CKOPOCTh, BpEMS,
paccTosiHue, 1€Ha, KOJIMYECTBO, CTOMMOCTb. EJMHHIBI HM3MepeHus: Macchl, o0bEMa, LEHBI,
paccTosiHUSA, BPEMEHHU, CKOPOCTH. CBsI3b MEXy €IMHULIAMHU U3MEPEHNUS KayKIOW BEJIMYNHBI.

Pemennie oCHOBHBIX 3a/1a4 Ha APOOU.

[IpencraBneHne JaHHBIX B BUJE TAOIUI], CTOJIOYATHIX AUATPAMM.

HaruasaHas reomerpus

Harnsanele npeacrasieHus o Gpurypax Ha IJIOCKOCTH: TOYKa, IpsMasi, OTPE30K, JIy4, YIol,
JIOMaHasi, MHOTOYT'OJIBHUK, OKPY’KHOCTb, Kpyr. Yrou. [IpsAMoi, oCTpbiil, TyIONH U pa3BEPHYTHIN
YTIIBL.

JlnuHa  oTpe3ka, METpUYECKHE €IMHUIBl JUIMHBL. JIMHa JIOMaHOM, NEepUMETp
MHOTI'OYIOJIbHUKA. MI3MepeHne u NoCTpOEHUE YIJIOB C IIOMOILBIO TPAHCIIOPTHPA.



Harnsaneie npezncraBiaenus o ¢urypax Ha IJIOCKOCTH: MHOTOYTOJBHMK, HIPSAMOYTOJIBHUK,
KBaJpaT, TPEYTOJIbHUK, O PABEHCTBE (PUryp.

N300paxkenue ¢puryp, B TOM ducie Ha kierdatoi Oymare. [loctpoenue koHpurypanuii us
qacTeil mpsAMON, OKPY>KHOCTH Ha HEJIMHOBAHHOW M KieTyaTod Oymare. Mcrnonb3oBaHue CBOWCTB
CTOPOH M YIJIOB NPAMOYTOJIbHUKA, KBaIpaTa.

[Inomans IpsMOYrojJbHUKAa U MHOTOYIOJBHUKOB, COCTaBICHHBIX U3 IIPSAMOYTIOJIbBHUKOB, B
TOM 4Hcie Guryp, n300pakE€HHbIX Ha KileTyaTol Oymare. EAMHUIBI N3MEpeHus MIIoLau.

Harnsnaele  mpencraBieHMs O MPOCTPAHCTBEHHBIX — (urypax:  HpsSMOYTOJIbHBIN
napaieNienurnen, Kyo, MHOrorpaHHUKH. M300paskeHre mpoCTeUIIMX MHOTOTPaHHUKOB. Pa3BépTku
Kyba u mnapamuienenunena. Co3naHue Mojenell MHOTOTPaHHHMKOB (M3 OyMaru, NpOBOJIOKH,
IUTACTUJIMHA U APYTUX MaTepUAIOB).

OOBEM MPSIMOYTOJILHOTO Mapauienenumnesa, Kyoa. Equnuiel nuamepenus oobéma.

6 KJIACC

HarypanbHble ynciia

Apudmernueckue ACUCTBUS C MHOTO3HAUHBIMM HATypaJbHBIMU 4YHMCIaMU. YuCIIOBBIE
BBIpQXXEHUS, TOPSAOK JIEHCTBUM, HCMOJIb30BaHUE CKOOOK. Mcmonb3oBaHuEe MpH BBIYUCIEHUSAX
IIEPEMECTUTENBHOTO U COYETaTEIbHOIO CBOMCTB CIIOKEHUS U YMHOMKEHUS, PACIPEACIUTEIEHOTO
cBoiicTBa yMHOeHUs. OKpyIJIeHHEe HaTypaJbHbIX YHCEI.

Jlenutenn M KpaTHble 4Hcla, HaWOOJbIIMM OOIMH AenuTenh U HauMeHblee oOliee
KpaTHoe. J[eTMMOoCTh CyMMBI M Tpou3BeAeHUsL. JleleHue ¢ OCTaTKOM.

Apoon

OObIKHOBEHHAsT poOb, OCHOBHOE CBOMCTBO IpoOu, cokpaiieHue apoodei. CpaBHeHHE U
ynopsounBanue apoOeil. Perienue 3amad Ha HAXOXJAEHUE YacTU OT LEJIOTO U IIEJIOr0 MO €ro
yactu. JI[poOHOE umcio Kak pe3yibTaT AeneHus. lIpencraBiieHne necATHYHON ApOOM B BHJIEC
OOBIKHOBEHHOM JpoOM W BO3MOXKHOCTh TPEJCTaBIEHUS OOBIKHOBEHHOHW JpoOW B BHIIE
necaTnyHoil. Jlecatuunbpie npobu M MeTpuyeckas cucrtema Mep. ApudmMeTnueckue NeHCTBHA U
YHCJIOBbIE BBIPAXKEHUS C OOBIKHOBEHHBIMHU M JIECATUYHBIMU JPOOSIMHU.

OtHowenune. JleneHue B JAaHHOM oOTHoweHuH. Macmtad, nponopuus. [Ipumenenue
IIPONOPLMI NPU PELIEHUH 3a/1a4.

[TonsiTue mpoueHTa. BelunciaeHre mpoueHTa OT BEIUMYMHBI U BEJIMYUHBI MO €€ MPOLEHTY.
BelpakeHue npoueHTOB AecATUYHBIMU ApoOsmu. Pemienue 3agay Ha HpoueHTHL. BeipaxeHue
OTHOIICHUS BEJIMYMH B IPOLIEHTAaX.

ITost0kHTEIBHBIC M OTPHIATEIbHBIC YHCJIA

[TonmoxurenbHble U OTpULIATEIbHBIE Uncia. Llensle unciaa. Monyns yucia, reoMeTpudecKas
UHTEpHpeTanns MoAyns uucna. M3o00paxeHue dyucend Ha KOOpPAMHATHOM mpsiMoil. Uuciosble
npoMexyTku. CpaBHeHue uucen. ApupMETHUECKHE JAEUCTBUS C  TOJIOXKHUTEIBHBIMU U
OTpHULIATEIbHBIMH YUCIIAMHU.

[IpsimoyronbHas cucreMa KOOpAMHAT Ha IUIOCKOCTH. KoOpaWHATel TOYKM Ha IUIOCKOCTH,
abcuucca u opauHara. [loctpoenue Touek U puryp Ha KOOpANHATHOM MIIOCKOCTH.

bykBeHHbBbIE BhIPAKEHUS

[Tpumenenne OyKB IS 3alIMCH MAaTeMaTHYECKUX BBIpAKEHHN M mpeiioskeHuid. CBoiicTBa
apupMeTHuecKuX JeHcTBUNA. ByKkBeHHBbIE BBIpaXEHHS M YHUCIIOBBIE MOJCTAHOBKU. ByKBeHHBIE



pPaBEHCTBA, HAXOXJIEHHUE HEU3BECTHOIO KoMIOHEeHTa. Dopmyibl, (opMynsl MepuMeTpa U
IUIOILAAM IPSIMOYTOJIbHUKA, KBajpaTa, 00bEMa Napaiienenunesa u Kyoa.

Pemrenne TekcToBbIX 32124

Pemntenne TeKCTOBBIX 3amau apupMETHYECKHUM crocoOoM. PerneHue Joruyeckux 3ajaad.
Pemenue 3aau nepe6opoM Bcex BO3MOKHBIX BapUAHTOB.

Pemenue 3anau, cogepaliux 3aBUCUMOCTH, CBA3BIBAIOIINX BEJIUYMHBI: CKOPOCTh, BpEMS,
paccTosiHUe, II€Ha, KOJUYECTBO, CTOMMOCTb, NPOM3BOAUTEIBHOCTh, BpeMs, O0BEM pabOTHI.
EnvHuLBl M3MEpeHMs: MacChl, CTOMMOCTH, PAacCTOSHMs, BPEMEHH, CKOpOCTH. CBA3b MeEXIy
€IVHHIIAMH U3MEPEHUS KaXI01 BEIINYUHBI.

Pemenne 3amau, CBS3aHHBIX C  OTHOLIEHUEM, IPONOPLMOHAIBHOCTBIO  BEJIMYUH,
NPOILIEHTaMH; pellieHHe OCHOBHBIX 33]1a4 Ha IpOOU U MPOLIEHTHI.

Onenka W TPUKHIKA, OKpyrJieHHe pe3yibTara. CocTaBieHre OyKBEHHBIX BBIPRXEHHUH IO
YCIIOBUIO 33J1a4H.

[IpencraBieHue JaHHBIX € TOMOLIBIO TaOMUI ¥ quarpamm. CtoaduyaThie AUarpamMmabl:
YTEHHE U NIoCcTpoeHue. UTeHne KpyroBuIX IUAarpaMM.

Harasianas reomerpust

Harnsaneie npeacrasieHus o Gpurypax Ha IIIOCKOCTH: TOYKA, IpsAMasi, OTPE30K, JIy4, YIoJl,
JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIBHUK, OKPYKHOCTD, KPYT.

B3aumHOe pacnonokeHHe JByX HpsSIMBIX Ha IIJIOCKOCTH, MapajulelibHble NpsMBbIE,
NEPIEeHIUKYISIpHBIE MpsiMble. VI3MepeHune paccTOSHUM: MeXIy IBYyMs TOYKaMHU, OT TOYKH JIO
IPSIMOM, IJIMHA MAapLIPyTa Ha KBaJIpaTHOM CETKE.

M3MmepeHue M TOCTPOEHUE YIJIOB C IOMOIUBIO TPAaHCIOPTHpPA. BHIbI TpeyroJbHUKOB:
OCTPOYTOJIbHBIN, MPSMOYTOJBHBIM, TYINOYTOJbHBIM, pPABHOOEAPEHHBIH, PaBHOCTOPOHHHUU.
YeThIpEXYroJbHUK, MPUMEPHI YETHIPEXYTONBHUKOB. [IpsIMOYroibHUK, KBaJaparT: MCIOJIb30BaHUE
CBOWCTB CTOpOH, YTIJIOB, JuaroHajuei. M3o0paxeHue reoMeTpuueckux (Uryp Ha HEJIMHOBAaHHOMN
Oymare ¢ HCHOJIb30BaHUEM LUPKYJS, JIMHEHKU, YrojibHUKa, TpaHcrnoprtupa. [locTpoeHus Ha
KJIeT4aToi Oymare.

[Tepumerp mMHOTOyrONMBHUKA. [loHATHE TTOMANN GUTYPHI, AMHUIBI U3MEPEHUS TUTOIIA/IH.
[TpubnmxE€HHOE N3MEpeHue Mmoanu GUryp, B TOM 4UCjIe Ha KBAAPaTHO CeTKe.

[TpubnmxE€HHOE U3MEPEHNE AJTMHBI OKPYKHOCTH, TUIOIIAIU Kpyra.

CuMMeTpus: LIeHTpaJibHasi, 0CEBas U 3epKajbHasi CAMMETPHH.

[TocTpoeHre CUMMETPUYHBIX DUTYD.

Harnsiaele npecTaBiaeHus o MPOCTPAHCTBEHHBIX (Urypax: napaielenunes, Kyo, mpusma,
nupammia, KOHyc, UIMHAP, map u chepa. M3o0paxkenue npoctpancTBeHHBIX (uryp. [Tpumepst
pa3BEPTOK MHOIOIPaHHUKOB, IIMIIMHAPA U KoHyca. Co3jaHne Mojienel IPOCTPaHCTBEHHBIX QUTYp
(13 Gymaru, IpOBOJIOKH, TNIACTUIIMHA U IPYTUX MAaTEPUATIOB).

ITonatue o6bEMa, enuHHULBI U3MepeHust 00béMa. O0BEM NMPSMOYTOJIBHOTO Napasliesienune/a,
Kyb0a.

IINIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHHUSA IIPOI'PAMMBI YYEBHOI'O
KYPCA «\MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI



JInyHOCTHBIE Ppe3yJabTAThl OCBOCHHS MPOrpaMMbl y4eOHOTo Kypca «MareMaTuka»

XapaKkTEepU3yTCS:
l)naTpuornyeckoe BOCIMTAHUE:

MpOSIBJICHUEM HHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCHUHCKOW MaTEeMaTHKH,
LEHHOCTHBIM OTHOIIEHHEM K JIOCTHKCHHSM POCCHICKMX MAaTeMaTUKOB M POCCUHCKOM
MaTeMaTUYeCKOU IKOJIBI, K UCTIOJIb30BAaHUIO ATUX JOCTHXKCHHUM B IPYTUX HAyKaxX W MPHUKIAJTHBIX
chepax;

2)rpaxkIaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBINIOJIHCHUIO OOS3aHHOCTEW TpakJaHWHA W pealu3alliil €ro Ipas,
MPEJICTAaBICHUEM O MAaTeMaTHYeCKMX OCHOBaX (YHKIIMOHUPOBAHUS Pa3IUYHBIX CTPYKTYP,
SIBIIGHUH, MPOLEAYp TPaKIAHCKOTO OOIIecTBa (HAlpUMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXICHUIO ATHYECKUX TPOOJIEM, CBSI3aHHBIX C TMPAKTUUYECKUM TPUMEHEHHEM JOCTHKEHUHN
HAyKH, OCO3HAHUEM BaKHOCTH MOPATbHO-3TUUECKUX MIPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

3)TpyoBoe BoCIIUTAHME:

YCTAaHOBKOM Ha AKTHMBHOE YYacTHE B PEIICHHHM INPAKTHYECKUX 3a7a4 MaTeMaTH4eCKOU
HATPaBIEHHOCTH, OCO3HAHMEM Ba)XHOCTU MATEMaTUYECKOro 0Opa30BaHUS HA MPOTSHKCHUU BCEi
KU3HU ISl yCTEIHOW NMpo(heCcCHOHANBHOM AESITETbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM U MTOCTPOCHUEM UHAMBHUIYAIbHON TPACKTOPUU OOPA30BAHUS U KUZHEHHBIX
MJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4)3cTeTYECKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K OSMOIIMOHATBHOMY U OSCTETHUYECKOMY BOCIPHUSATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHUHN, pacCyKICHHUM, YMEHHUIO BUJIETh MaTEeMaTUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5)1eHHOCTH HAYYHOT 0 TO3HAHMS:

OpUEHTAIle B JEATeIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpPEJCTaBICHHHA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS 4YEIOBEKa, MNPHUPOAbI W OOIIeCTBa, MOHUMAHUEM
MaTeMaTHYeCKONM HayKH Kak cgepbl 4YeIOBEYECKOl [eATeNbHOCTH, 3TanoB €€ pa3BUTUS U
3HAUYUMOCTH JUISl Pa3BUTHS LUBWIM3AIUHU, OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKU M MaTEMaTUYECKOU
KyJBTYpOH KaK Cpe/ICTBOM MTO3HAHUS MHPA, OBJIAICHUEM MPOCTEHIITMMHI HaBbIKAMU
HCCJIEI0BATENbCKOM IEATETbHOCTH;

6)pusuyeckoe BocnuTaHue, GopMHUpPOBAHME  KYJbBTYPbl  310POBbS M

IMOIHOHAIBLHOIO 0JIArONOJIYYHs:

TOTOBHOCTBHIO MTPUMEHATh MAaTEMAaTUYECKHUE 3HAHHS B MHTEPECaX CBOETO 37J0POBbS, BEACHUS
3I0pOBOTO 00pa3a KU3HH (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUH M OTABIXA,
perynspHas (pu3udeckas akKTUBHOCTH), C(HOPMHPOBAHHOCTHIO HaBBIKA PEeQIICKCHH, MPU3HAHUEM
CBOETr0 IMpaBa Ha OMMUOKY M TAKOro € TMpaBa JPYroro 4YeloBeKa; 7) IKOJOTHYecKoe
BOCIIUTAHME:

OpHEHTalle Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUW IS pelleHus 3ajad B o0jacTu
COXPAaHHOCTH OKPY>KAIOIIeH Cpeapl, IJIAHUPOBAHUS TOCTYNMKOB M OIICHKM HMX BO3MOMXHBIX
MOCJICJICTBHM I OKPY’KAIOIIEH Cpebl, OCO3HAHHWEM TJI00aJIbHOTO XapaKTepa SKOJOTUYECKHUX
po0JIeM U MyTel X PeIIeCHUs;

8) aganTanus K U3MEHSIOIIUMCS YCJIOBUSM COLUAJIBHOM U IPUPOJTHOI Cpebl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHUSIX HEOIPEACIEHHOCTH, MOBBIIICHUIO YPOBHS CBOECH
KOMIIETEHTHOCTH 4epe3 MPAKTHUYECKYIO JEATEebHOCTh, B TOM YHCJIE YMEHUE YUUThCA y JIPYTUX



Jrofiel, MpHoOpeTaTh B COBMECTHOW JEATEIbHOCTH HOBBIE 3HAHMS, HABBIKM M KOMIIETCHIIMU M3
OIBITA JPYTUX; HEOOXOAUMOCTBIO B (OPMUPOBAHUH HOBBIX 3HAHMM, B TOM 4Hcie (OPMYIUPOBATh
UJieu, OHATHS, TUIIOTE3bl 00 00BEKTaxX U ABJICHUSX, B TOM YHCJIE paHee HEM3BECTHBIX, OCO3HABATh
neGUIUTBl COOCTBEHHBIX 3HAHMH M KOMIIETEHTHOCTEH, IUIAHUPOBAaTh CBOE pPAa3BUTHE;
CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIUIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIHIO Kak
BBbI30B, TpeOymOIUH KOHTPMEpP, KOPPEKTHUPOBAaTh INpPUHMMAaeMble pEIIeHUus U JeicTBu,
(GopMyIHpPOBAThH M OIICHUBATH PUCKHU M TTOCTENCTBHS, (HOPMUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATBI
Ilo3naBaTe/bHBIE YHHBepcaAJIbHbIe YUeOHbIe el CTBUS

Ba3oBble Jiornueckue AeicTBHUA:

. BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE NPU3HAKUM MaTeMaTHUYECKHX OOBEKTOB,
MOHSTHUI, OTHONIEHUH MEXAy TOHATUAMH, (GOPMYyIHUPOBATH  OMNPENCNICHUS  MOHITHIA,
YCTaHABJIMBATh CYIICCTBEHHBIM TPU3HAK KIACCH(PHUKAIMU, OCHOBAHUS i OOOOIICHUS W
CpaBHEHUs1, KpUTEPUHU TIPOBOJUMOTO aHAIM3A;

° BOCIIPUHHUMATh, (pOpMyJII/IpOBaTL u HpeO6paSOBBIBaTB CYXKACHUA: YTBCPAUTCIBHBIC U
OTpULATCIIBbHBIC, CAMHUYHBIC, YaCTHEIC U 061]11/1e, YCIIOBHBIC,

. BBISIBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHUBOpEUHUs: B (pakTax,
JaHHBIX, HAONMIOACHUAX W  YTBEPXKACHUAX, TNpeiaraTh KPUTEPUU JUIS  BBISABICHUS
3aKOHOMEPHOCTEH U MPOTUBOPEUHii;

. JieNaTh BBIBOJBI C HWCIIOJNIB30BAHWEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIIOUEHHUH, YMO3aKIIOUEHUH M0 aHaJIOTUH;

. pa3duparh J0Ka3aTebCTBA MAaTEMAaTHUYECKUX YTBEP)KICHUN (IIPsIMbIE U OT MPOTHBHOTO),
IIPOBOJIUTH CAMOCTOSITEIILHO HECIIOKHBIE JJOKA3aTeIbCTBA MAaTEMATUYECKUX (DaKTOB, BHICTPAUBATh
apryMEeHTaluIo, TPHUBOJAUTH NPUMEPbl W  KOHTPIPHUMEPHI, OOOCHOBBIBaTH COOCTBEHHBIE
paccyXaeHus;

. BbIOMpaTh CHocoO peuieHus ydyeOHOW 3anayd (CpaBHHMBATh HECKOJIbKO BapHaHTOB
peuieHus, BBIOMpaTh Haumbolee NOAXOMANMA C Yy4E€TOM CaMOCTOSITENIbHO  BBIJICIEHHBIX
KpUTEPHUEB).

Ba3zoBble uccienoBarebckme 1eiCTBUS:

. UCIIOJIb30BaTh BOIPOCH! KaK UCCIIEOBATENIbCKUN MHCTPYMEHT MO3HaHUA, (OPMYIUPOBAThH
BOIIPOCHI, (PUKCHPYIOIINE MPOTUBOPEUHE, TPOOIEMY, CAMOCTOSATENIFHO YCTaHABIMBATh HCKOMOE U
JaHHOe, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3ULIMI0, MHEHHE;

. IPOBOJMTH [0 CAMOCTOSITCIIBHO COCTaBJICHHOMY IUIAHY HECJIOXHBIA ASKCIICPUMEHT,
HEOOJIBIIIOE MCCIICIOBAHUE I10 YCTAHOBJICHUIO OCOOCHHOCTEM MaTeMaTH4YeCKOro OOBeKTa,
3aBHCHMOCTE 0OBEKTOB MEXIy COOOI;

. CaMOCTOATENILHO (POPMYIIUpOBaTh OOOOIMICHHS U BBIBOJBI MO PE3yJIbTaTaM MPOBEIEHHOTO
HAOIIO/IEHUS], UCCIIeIOBAHUS, OIICHUBATh JOCTOBEPHOCTh MOJYUYEHHBIX PE3yJIbTaTOB, BHIBOJOB U
0000IIEHHI;

. MIPOTHO3MPOBATh BO3MOXKHOE Pa3BHUTHE MPOIECCa, a TAaKXKE BBIIBUTATh MPEATIOIOKEHHUS O
€ro Pa3BUTHH B HOBBIX YCIIOBUSIX.



Padora ¢ undopmanmeii:
® BBIABJIATH HEJOCTATOUYHOCTh U H30BITOYHOCTD I/IH(i)OpMaHI/II/I, JaHHBbIX, HGO6XO}II/IMI)IX JIIA
pelLIeHns 3a1auH;

. BBIOMpaTh, aHAIM3UPOBATH, CHCTEMATU3UPOBATh W HWHTEPIPETUPOBATH HHOOPMAIIUIO
Pa3IMYHbIX BUJOB U (HOPM Ipe/ICTaBICHHUS,

. BBIOMpaTh (hopMy MpeacTaBiIeHUs WH(POPMAMKM U WIUTIOCTPUPOBATH pellaeMble 3a7ayu
cXeMaMH, AMarpaMMaMH, MHOM rpaukoil 1 uX KoOMOMHALUAMY;

. OIICHUBATh HANEKHOCTh MH(DOpPMAIMM TIO KPUTEPHSIM, MPEIOKCHHBIM YUHUTEIEM WIH
c(hOpMyJIMPOBAHHBIM CAMOCTOATEIBHO.

KoMMmyHnKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbI€ 1eiiCTBUS:
. BOCTIIPUHUMATh U (OPMYJIHUPOBATH CYXKICHHS B COOTBETCTBUU C YCIOBHSIMH U IICNSMU
OOIICHHSI, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOYKY 3PCHHUS B YCTHBIX U MHCHMEHHBIX
TEKCTax, JaBaTh MOSICHEHHUS 10 X0y PEIICHUS 3a/1a4i, KOMMEHTHPOBATh MOJyYCHHBINA PE3YIbTaT;

. B XOz€ OOCYXXIECHHs 3aJaBaTh BONPOCHI 1O CYHIECTBY OOCYXIAE€MOW TEMBI, MPOOJIEMBI,
pelmaeMoil 3a1a4M, BbICKa3bIBaTh WICH, HAlCJICHHBIE HAa IOMCK PEIIECHUS, CONOCTaBIATh CBOU
CYXKJEHUS C CYXKICHMSAMHU APYTUX YYaCTHUKOB AHMajora, oOHapy>KMBaTh paziIMuue M CXOJCTBO
MO3UIHH, B KOPPEKTHOH opMe hOopMyIIMPOBATh pa3HOTIACHsI, CBOM BO3PAXKECHHUS;

. NPEACTaBIATh PE3YJIbTAaThl PEHICHUS 3a/lauyd, SKCIIEPUMEHTA, HCCICIOBAHMS, MPOCKTa,
CaMOCTOSITENILHO BBIOUPATh (hOpMaT BEICTYIUICHHS C YUETOM 3a7a4 MPE3CHTAIIMN U OCOOCHHOCTEH
ayJIMTOPUH;

. MOHUMATh W UCIOJB30BaTh MPEUMYIIECTBA KOMaHIHOW M WHAMBHIYyAIbHON pabOTHI MpH
pElIeHNN YUYeOHbIX MaTEMAaTHUECKHX 3a]1a4;

. NPUHUMATH LEJb COBMECTHOM JeATEIbHOCTH, IUIAHUPOBATH OPraHU3aIlMI0 COBMECTHOMU
paboThI, pactpeneisaTh BUIbI padoT, TOrOBapUBaThCS, 0OCYkIATh MPOLECC U Pe3yJIbTaT padoThI,
00001aTh MHEHUST HECKOJIBKHUX JTIOAEH;

. y4acTBOBaTh B IPYMIOBBIX (popmax paboTel (00CykIeHHs, OOMEH MHEHHMSIMHU, MO3TOBBIE
IITYPMBl M JIpYTHE), BBIIOJHATH CBOIO YacThb pabOThl M KOOPAMHHUPOBATH CBOMU JIEHCTBHA C
ApYTUMHM 4YJ€HAMU KOMAaH/bl, OLEHMBATh KauyeCTBO CBOEro BKJIaJa B OOMMH MNPOAYKT IO
KPUTEPHSIM, CHOPMYITMPOBAHHBIM YYAaCTHUKAMHU B3aUMOICHCTBUSI.

PeryasiTuBHBIC YHHBepCaJbHbIC y4eOHbIE 1eiiCTBUA

Camoopranuzanms:
. CaMOCTOSITEIIbHO COCTABJISITh TUIAaH, aJITOPUTM PEIICHUS 3a/1a49u (WM €T0 YacTh), BRIOMPATh
CIoco0 pemeHus ¢ YY€TOM HMMEIOUIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHHH ¢ yU€TOM HOBOU HH(OPMAIIHH.
CaMOKOHTPOJIb, IMOIIUOHAJIbHbIH HHTE/IJIEKT:

. BJIQJIETh CIIOCOOAMU CaMOMPOBEPKH, CAMOKOHTPOJS Mpoliecca U pe3yibTara perieHUs
MaTeMaTHYeCKOH 3a1a49u;
. HNPEeABUIETh TPYIHOCTH, KOTOPBIE MOIYT BO3HHUKHYTH IIPH PEILICHUU 3aJa4yd, BHOCHUTH
KOPPEKTUBBl B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, HANJACHHBIX OIIMOOK,
BBISIBJIEHHBIX TPYJIHOCTEW;



. OLICHMBATh COOTBETCTBUE pE3yJbTaTa MEATEIbHOCTH IIOCTABICHHON ILIEU U YCJIOBHSIM,
OOBSICHATh MPUYHUHBI JOCTH)KEHUS WM HEJOCTH)KEHUS 1IeJIM, HaXOAUTh OUIMOKY, JaBaTh OLICHKY
IPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIbTATDI

K xoniy oOydenumss B 5 kiacce OOydYarOIIMICS TOJYYHT CIEAYIONIUE MPEIMETHBIC
pe3yIbTaThI:

Yucsia v BbIYUCTICHUSA

[ToruMaTe ¥ TPAaBUIHHO YMOTPEOATH TEPMUHBI, CBS3aHHBIE C HATYPAIbHBIMU YHUCIIAMU,
OOBIKHOBEHHBIMU U JIECATUIHBIMU JIPOOSIMH.

CpaBHUBaTh U yHOPSAJOYUBATH HATYypalibHBIE YKCIA, CPABHUBATh B MPOCTEHUIIUX CIydasx
OOBIKHOBEHHBIE IPOOH, AECITHUHBIE APOOH.

COOTHOCUTH TOUYKY Ha KOOPJMHATHOM (YHUCIOBOM) MPSIMOM C COOTBETCTBYIOIINM €I YHCIIOM
1 1300pakaTh HATypaJbHbIE YHCIIa TOYKaMH Ha KOOPAMHATHOMN (YUCIIOBOI) MPSIMOH.

Brimonusate apudmMernyeckue NEHCTBUS C HATypajJbHBIMHU YHUCIAMH, ¢ OOBIKHOBEHHBIMHU
JIpOOsIMH B MPOCTEUIINX CITydasiX.

BrinoaHsaTe NpoBepKy, MPUKUJIKY PE3yiIbTaTa BRIYUCICHUH.

OKpyriaTh HaTypaJIbHbIE YHCIIA.

Penienne TeKcTOBBIX 32724

Pemathr TekcToBBIC 3aaun apU(PMETHUYSCKUM CIIOCOOOM U ¢ TIOMOIIBIO OPraHU30BAHHOTO
KOHEYHOTO nepedopa BceX BO3ZMOXKHBIX BApPUAHTOB.

Pemate 3amauu, comepikamye 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIMYMHBI: CKOPOCTh, BpEM,
paccTosiHuE, 1IeHa, KOJIMYECTBO, CTOUMOCT.

Hcnonb30BaTh KpaTKue 3aMUCH, CXEMbI, TaOIHUIIbI, 0003HAUYEHHUS IPU PEIIEHUH 3a]au.

[Tonp30BaThCS OCHOBHBIMH €IMHHUIIAMH H3MEPEHUS: IIEHBI, MAacChl, PACCTOSIHUSI, BPEMEHH,
CKOPOCTH, BbIpakaTh OJJHU €AMHUIBI BEJIMUYMHBI Uepe3 JIpyTHUe.

W3Bnekarb, aHANIU3UPOBaTh, OLEHUBATh MHGOpPMAIUIO, MPEICTABICHHYIO B Tabiuie, Ha
CTONOUYATONM aUarpaMme, HMHTEPIPETUPOBATH MPEICTABICHHBIC JaHHBIC, WCIOJIb30BaTh JTaHHBIC
IIPU pPeIlIeHUH 3aau.

Harasignasi reomerpust

[Tonp30BaTbCs TEOMETPUUECKUMHU TMOHATHSMH: TOYKa, MpsAMas, OTPE30K, Jyd, Yrodi,
MHOTOYTOJBHUK, OKPY>XHOCTb, KPYT.

[TpuBoaUTE TpPUMEPHl OOBEKTOB OKPYIXKAIOLIETO MHpa, HMMEKIMUX (OpMY H3YHYEHHBIX
reoOMeTpUUIeCKuX puryp.

Hcnonb3oBaTh  TEPMHUHOJIOTHIO, CBSI3aHHYI0 C  yIJIaMHU: BEpIIMHA, CTOpPOHa, C
MHOTOYT'OJIbHUKAaMU: YTOJI, BEpIINHA, CTOPOHA, JUArOHANb, C OKPY)XHOCTBIO: paJinyc, JUAMETp,
LEHTP.

N300paxath U3y4eHHbIE TeOMEeTpUYeckie (PUryphl Ha HEIMHOBAHHOW U KjeT4yaTol Oymare
C TIOMOIIBIO IIUPKYJIS U TUHEHKH.

Haxoauth AMMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHUEM C TOMOIIbIO JIMHEHKH,
CTPOUTH OTPE3KU 3aJaHHOU JJIMHBI; CTPOUTH OKPYKHOCTh 33JJaHHOT'O pajanyca.

Hcnonb3oBaTh CBOKMCTBA CTOPOH U YIJIOB MPSIMOYTOJIBHUKA, KBajapaTa s UX MOCTPOCHUS,
BBIUMCIICHHS TUTOMIAAN U TIEPUMETpa.



Brrancnsate mepuMeTp W MJIOMAAb KBaapaTa, IPSMOYTOJbHUKA, (QUTYpP, COCTABICHHBIX U3
IPSIMOYTOJIBHUKOB, B TOM 4YHUCIIe (GUTYP, H300pOKEHHBIX HA KJIETYaTON Oymare.

[Tonb30BaThCsT OCHOBHBIMH METPHUYECKUMHU CJIMHULIAMH HM3MEPEHHS JUIMHBI, TUIOMIAIN;
BBIPA)KATh OJIHU €JMHUIIBI BEJIMYHHBI Yepe3 APYyTHE.

PacrioznaBate mapauienenunen, KyO, HCIIOJIB30BaTh TEPMHHOJIOTHIO: BEpIIHHA, pedpo,
rpaHb, U3MEPEHHsI, HAXOIUTh U3MEPEHUs NapasuieNenumnena, Kyoa.

Beraucnsate 00béM KyOa, Tapajuiesienureaa Mo 3aJaHHBIM H3MEPEHHSIM, ITOJIb30BaThCS
€IMHUIIAMHU U3MEPEHHS 00BEMA.

Pemath HeCIOXKHBIC 3aJa4d Ha M3MEPEHHE I€OMETPHUYECKHX BEJIUYHMH B MPAKTHYCCKUX
CUTYaIUsX.

K xoniy oOydenuss B 6 KkJjacce OOydYarOIIMICS TONYYHT CIEAYIONIUE MPEIMETHBIC
pe3ybTaThl:

Yuciia 1 BbIYMCTICHUS

3HaTh U NMOHMMATh TEPMHUHBI, CBS3aHHBIC C PA3IMYHBIMU BHUIAMH YUCENl U CIIOCOOAMU HMX
3aIlUCH, IEPEXOAUTH (€CIIM ATO BO3MOXKHO) OT OJJHON (hOPMBI 3aIIMCH YHUCIA K JPYTOM.

CpaBHUBaTh M YNOPSAOYMBATH LENbIE YHUCIA, OOBIKHOBEHHBIE W JIECATHUYHBIE IpOOH,
CpPaBHMBATh YMCJIA OJHOTO U Pa3HBIX 3HAKOB.

BbimonHsaTh, coueTas yCTHble U IUCbMEHHbIE NPUEMBI, apupMETHUECKHE JIEUCTBUSA C
HATypaJbHBIMM M  IeNbIMH  YHCJIAaMH, OOBIKHOBEHHBIMH U  JIECATHMYHBIMH  JpoOsSMHU,
IIOJIO’KUTEIBHBIMU U OTPULIATEIbHBIMU YHCIAMHU.

BbruncnaTe 3HaU€HMsI YUCIIOBBIX BBIPAXKEHUMN, BBINOIHITH MPUKUAKY U OLIEHKY pe3yJbTaTa
BBIUMCJICHUM, BBIMOIHATH MPEoOpa3oBaHMsI YHCIOBBIX BBIPAXKEHUH Ha OCHOBE CBOMCTB
apu(METHYECKUX AEUCTBUIM.

COOTHOCUTh TOYKY Ha KOOPAMHATHOM IIPSAMON C COOTBETCTBYIOIIMM €W YHCIOM H
n300pakaTh YKcia TOYKaMU Ha KOOPAMHATHOM MPSMOMN, HAXOAUTh MOIYJIb YUCIIA.

CoOOTHOCHUTB TOUKH B NIPSIMOYI'OJIbHOM CUCTEME KOOPANUHAT C KOOPIAUHATAMH 3TOU TOUKH.

OKpyTJISTH LieJIble Yhcia U JECATHUHbIE TPOOH, HAXOIUTh MPUOJIMKEHHS YUCET.

YucnoBbie 1 OyKBeHHbIE BbIPAKEHUS

[Tonumate W ynoTpeOiaTh TEPMHHBI, CBA3aHHBIE C 3alUCHIO0 CTENEHH YHCIA, HaXOIUTh
KBaJpaT 1 KyO 4Kcia, BEIUUCIIATh 3HAUEHUS YUCIIOBBIX BBIPAXKEHUH, COJlepKaIllUX CTETEeHU.

ITonp30BaTbCAd NpPHU3HAKAMHU JEIMMOCTH, PACKIANBIBATh HATypajbHbIE YMCIIAa HAa MPOCTHIE
MHOKUTEIH.

[Tonb30BaTbcs MacmITaboM, COCTABIATH MPONOPIUU U OTHOIIEHHUSI.

Hcnonp3oBaTh OYKBBI JUIs1 0003HAUYEHUS YUCEI MPU 3allUCU MAaTEMaTHUYECKUX BBIPAKEHHH,
COCTaBJISATh OYKBEHHBIE BBIPAXKEHUA U (OPMYJIbI, HAXOJUTh 3HAUYEHHUs OYKBEHHBIX BBIPa’KEHUH,
OCYILECTBIISISE HEOOXOIUMBIE TTOICTAHOBKH U IIPEOOPa30BAHMS.

HaxoauTs HEN3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pemenue TeKCTOBBIX 32124

Pemrate MHOTOIIArOBBIE TEKCTOBBIC 337a9l APUPMETHIECKIM CIIOCOOOM.

Pemwats 3amauym, CBA3aHHBIE C  OTHOLICHHWEM, IIPONOPLUOHAIBHOCTBIO  BEIUYMH,
HPOILIEHTaMH, PelaTh TPU OCHOBHBIE 33a]1a4l Ha JPOOU U MPOLIEHTHI.

Pemate 3amaum, conaep:kaiiue 3aBUCUMOCTH, CBS3BIBAIOIIME BEJIMYMHBI: CKOPOCTh, BpeMs,
paccTosiHue, IIeHa, KOJUYECTBO, CTOMMOCTb, IPOU3BOJUTEIBHOCTb, BpEeMs, OO0BEM pabOThI,



UCTIONB3Ys apu(MeTHYECKUE EHCTBUSA, OLEHKY, IPUKUIKY, OJIb30BATHCS €ANHUIIAMU U3MEPEHUS
COOTBETCTBYIOIINUX BEJIUYHUH.

CocrtaBisaTh OYKBEHHBIE BBIPAKEHUS 110 YCIIOBHIO 3a/1a4H.

N3Bnexars nHpopMalnio, NPEJCTaBICHHYI0 B TaOJluIax, Ha JMHEHHON, CTOJOYATON WU
KpyTrOBOM Jarpammax, MHTEPIPETUPOBATh IIPEACTABICHHBIC JaHHbIE, UCIIOIb30BATh JIAHHbIE IIPU
pelIeHuH 3a1a4.

[IpencraBiasTs MHPOPMALIHIO C TOMOILIBIO TAOIUL, IUHEHHON U CTON0YATON AMATrPAMM.

Harnsanas reomerpus

[TpuBoANTE NpUMEPBl OOBEKTOB OKPYXKAIOLIEr0 MHUpPA, HMMEIOUIMX (OpPMY H3YUEHHBIX
reOMETPHUECKUX ITUIOCKMX M MPOCTPAHCTBEHHBIX (DUTYpP, TPUMEpPHI PABHBIX M CHMMETPHYHBIX
uryp.

N300paxaTh C MOMOIIBIO LMPKYJS, JUHEHKH, TPAaHCHOPTHUPAa HA HEIMHOBAHHOM H
KJIeTyaToll OyMare U3y4yeHHblE IUIOCKHME TIeoMeTpuueckue (urypsl M KOH(Urypauuu,
CUMMETpPUYHbBIE (PUTYPBHI.

[Tonp30BaTbcss  F€OMETPUYECKUMH  MOHATUSIMHM:  PaBEHCTBO  (QUryp, CHMMeETpus,
HCITOJIB30BAaTh TEPMUHOJIOTHIO, CBA3aHHYI0 C CAMMETPHUEN: OCb CHMMETPHH, LIECHTP CUMMETPHUHU.

Haxomuth BeIMYMHBI YINIOB M3MEPEHUEM C IIOMOLIBIO TPAHCIOPTUPA, CTPOUTH YIJIbI
3a/IaHHOM BEJIMYMHBI, I10JIb30BATHCS MPU PEIIECHNHN 3aJa4 IPaJyCHON MEpOH yIJIOB, paclo3HaBaTh
Ha 4epTekKax OCTPBIN, MPAMOH, pa3BEPHYTHIN U TYIION YTJIbL.

BbluMcnaaTe JUIMHY JIOMaHOW, NEpUMETP MHOIOYTOJIbHMKA, II0Jb30BaThCS €OUHHUIIAMU
WU3MEPEHHUs IIMHBI, BBIpAXKaTh OJIHU €UHULIBI U3MEPEHUS JUIMHBI YePe3 IpYyTHE.

Haxonuts, ncnosnb3yst 4epTEXHBIE HHCTPYMEHTBI, PACCTOSIHUA: MEXY IBYMS TOYKaMH, OT
TOYKH J0 MPSMOM, JJIMHY MYyTH HA KBAJAPAaTHON CETKE.

Bbrancnare  miomans  (GuUryp, COCTaBICHHBIX W3 TPSMOYTOJBHHKOB, HCIOJIB30BaTh
pa3OueHne Ha TPSAMOYTOJIbHUKM, Ha paBHbIE (QHUTYpHI, IOCTpaMBaHHE O NPSIMOYTOJIbHUKA,
[I0JIb30BAaTbC OCHOBHBIMHU €IMHULIAMU W3MEPEHHUs IUIOINAAW, BBIPAXKaTb OJHM EIMHUIIBI
M3MEPEHMS IUIOIAAHN Yepes3 APYyTHe.

Pacno3naBate Ha MOAENSAX W M300paKEHHUSIX NUPAMHUIy, KOHYC, LMJIMHApP, UCIOIb30BaTh
TEPMUHOJIOTHIO: BEpILINHA, peOpo, rpaHb, OCHOBAHHE, Pa3BEPTKA.

N300pakaTh Ha KJI€TYaTOM OymMare npsMOYTOJIbHBIN Mapajieienue.

Borancnare 00bEM NpsAMOYTOJBHOIO Mapasiesienunena, Kyoa, 1mojib30BaTbCsi OCHOBHBIMU
€IMHUIIAMH U3MEpPEHUs 00bEMa;

Pemate HecllOKHBIE 3aa4M HAa HAXOXKJIECHUE IN€OMETPUUECKUX BEIMYHMH B NPAKTHUUECKUX
CUTyalHUsX.



TEMATHYECKOE IINTAHUPOBAHUE

5 KIIACC
KosanuyectBo yacos JICKTPOHHBIE
HauMeHoBaHue pa3iejioB U TeEM (uudpoBbie)
Ne n/m P Kontpoabnubie | IlpakTuueckue bp
NMPOrpamMMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypchl
| Harypanbnsle uncna. /leiicteus ¢ 50 1 bubnuoreka [IOK
HaTypaJIbHBIMU YUCIIAMU https://m.edsoo.ru/7f4131ce
Harnsannas reomerpus. JIlunum Ha bubnuorexa LIOK
2 12 2
IIJIOCKOCTH https://m.edsoo.ru/7f4131ce
bu6mmoreka [JOK
3 OOpixroBenHbIC 1pOOH 60 ! https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
4 Harnsinaast reometpusi. MHOTOyroJibHUKA 16 1 httns://m edsoo.rw/7f413 Lee
bu6mmoreka [JOK
> Jlecamimnie Apoou 40 ! https://m.edsoo.ru/7f4131ce
6 Harnsgnas reomerpust. Tena u purypsi B 9 1 bubnuorexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bu6mmoreka [JOK
! Hosroperre u 0doduerHe 17 2 https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO YACOB I10 [IPOIT'PAMME 204 5 4



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
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6 KJIACC

KoaunvecTBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Kontpoabnubie | IlpakTuueckue
NMPOrpamMMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypcsl
Bbubmoreka [JOK
1
! HatypanbHbie ncaa 30 https:/m.edsoo.ru/7f414736
) Harnsannas reomerpust. [psvbie Ha 7 bubnnorexa [JOK
IUIOCKOCTH https://m.edsoo0.1ru/7f414736
Bbubmoreka [JOK
3 Jlpodu 32 1 1 https://m.edsoo.rw/7f414736
bubmnoreka I1IOK
4 Harnsanas reomerpusi. CummeTpus 6 1 hitps://m_edsoo.r/Tf414736
bu6mmoreka [IOK
> Bripaxcermi ¢ Oyxsamu 6 https://m.edso0.1u/7f414736
6 Harnsignast reomerpusi. @urypsel Ha 14 1 1 bubmuorexa [JOK
IIOCKOCTH https://m.edso0.1ru/7f414736
Bbu6mmoreka [JOK
7 [TonoxuTenpHbIE U OTPULATEIBHBIC YHCIIA 40 1 hitps://m_edsoo /7414736
bubnnoreka 1IOK
8 TpepcTapienue AanHbX 6 ! https://m.edso00.1u/7f414736
9 Harnsannas reomerpusi. @urypsl B 9 1 bubnunorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/7f414736
10 [ToBTOpenue, o6o0IICHKE, 20 5 Bbubmoreka [JOK
CUCTEMAaTHU3ALU https://m.edso0.1u/7f414736
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 6 5
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YYEBHO-METOANYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O

IMPOLHECCA MATEMATHKA 5 - 6 KIACCbI

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YHEHUKA

. Bunenxun H.A., Xoxos B.U., UecnokoB A.C. u npyrue, Marematuka, 5
kiacc. M.: M3patensctBo "[Ipocemenue"
. Bunenxun H.4., XKoxos B.U., UecnokoB A.C. u apyrue, Marematuka 6
kiace, M.: U3narensctBo "lIpocsemienue"

METOINUYECKHUE MATEPHUAJIBI IJISA YYUUTEJIA

1. Ky3nemnoBa JI. B., Mwunaea C. C., Pocmoa JI. O. m np. Maremaruxka.
Hunaktuyeckue marepuaiel. S kinacc. — M.: [IpocBemienue

2. Kysnenosa JI. B., Munaesa C. C., PocioBa JI. O. u gp. MaremaTuka.
Tematnueckue Tectsl. 5 knacc. —M.: IIpocBenieHune

3. KysunenoBa JI. B., Munaesa C. C., Pocmosa JI. O.
KonTponbusie pabotsl. 5 knacc. —M.: [IpocBemienue

=

np. Marematuka.

4. Ky3nenosa JI. B., Munaesa C. C., PocinoBa JI. O. m gap. Maremaruka.
Junaktuyeckue marepuaiel. 6 kinacc. — M.: [IpocBenienue

5. Ky3nenoa JI. B., MunaeBa C. C., Pocnoa JI. O. u ap. MaremaTuka.
Tematuueckue tectol. 6 knacc. —M.: [IpocBemienue

6. Kysnenosa JI. B., Munaesa C. C., PocmoBa JI. O. m gap. Maremaruka.
Kontpomnsnsie padoTsl. 6 kiacc. —M.: [Ipocsemenue

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

1. http://www.yaklass.ru

2. http://resh.edu.ru

3. http://interneturok.ru

4. http:// www.school-collection.edu.ru

5. buobmotekal [OKedsoo0.ru>2023/06/14/vse-materialy-biblioteki-

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPYJIOBAHHUE

1. Jluneiika
2. TpeyroiabHUK AEMOHCTPAIMOHHBIN


https://edsoo.ru/2023/06/14/vse-materialy-biblioteki-czifrovogo-o/
http://www.school-collection.edu.ru/
http://interneturok.ru/
http://resh.edu.ru/
http://www.yaklass.ru/

3. TpancnopTup AEMOHCTPALMOHHBIN
4. llupkynb 1€MOHCTPAIMOHHBIN

AJITEBPA

IHOACHUTEJIBHAS 3AIIMCKA

AnreOpa sBISIETCSl OJHUM W3 OMOPHBIX KYPCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA
obecrieunBaeT U3yYCHHE IPYTHX TUCIHUILINH, KAaK €CTECTBEHHO-HAYYHOTO, TaK H TYMaHUTAPHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOAMMO ISl IPOJOKCHUST 00pa30BaHUS M B MOBCEAHEBHOW KHU3HU.
PazButne y oOyuarommxcs Hay4YHBIX NPEJICTaBICHUH O TMPOUCXOXKICHUM U CYIIHOCTH
anre0pandecKkux aOCTpakInid, CHoco0e OTpakKeHHS MaTeMaTHYeCKOW HayKoW SBIEHUUA U
MPOLIECCOB B MPHPOAE U OOIIECTBE, POJIM MATEeMAaTUYECKOTO MOJEIHPOBAHHS B HAyYHOM
MO3HAHUHM U B MPAKTHUKE CIIOCOOCTBYET (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHSI U KayeCTB
MBINUICHHS, HEOOXOAUMBIX JUIsl aJlaliTallil B COBPEMEHHOM IM(poBoM obriectBe. M3yueHue
anredpsl 00ecrieunBaeT pa3BUTHE YMEHUS HAOI01aTh, CPABHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JCUCTBYSI M BBIBOJIBI, POpMYIUpPOBaTh yTBepkAcHHs. OCBOCHHE Kypca anreOpsl 00ecIieunBaeT
pa3BUTHE JIOTUYECKOTO MBILIUICHUS OOYy4YaloUuXcsa: OHHU HCHONb3YIOT JEeNyKTUBHbIE U
WHAYKTHBHBIC PACCYXJICHHS, 00OONICHHEe W KOHKPETH3AIMI0, a0CTparMpoBaHUE W aHAJIOTHIO.
OOyuenue anreOpe MpeanoiaraeT 3HAUYUTEIBHBIH OOBEM CAMOCTOSTETBHOM JESTEIbHOCTH
oOydaromuxcs, TIOITOMY CaMOCTOSITENIbHOE pelIeHHe 3ajad  SBISEeTCA  peanusaliueit
JEeSTeIbHOCTHOTO IPUHIIUTIA O0yUYEHUSI.

B crtpykrype mnporpammbl yueOHOro Kypca «Anrebpa» Al OCHOBHOTO OOIIEro
o0pa3oBaHMsI OCHOBHOE MECTO 3aHMMAIOT COJEPKATEIBHO-METOANYECKHe JTUHUU: «Hucma u
BBIYHCTICHUSY, «ANTreOpandecKkue BBIPAKEHUS», «YPaBHEHUS W HEPABEHCTBA», «DYHKITUHY.
Kaxxnas u3 3TUX cofepKaTelIbHO-METOAMYECKUX JIMHUN pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET
M3YYCHHS Kypca, B3aUMOJICHCTBYS C IPYTUMU €ro JIMHUAMU. B XoJ1e u3ydeHus: yaeOHOro Kypca
00y4aroIuMCcsl IPUXOIUTCS JIOTHYECKU PacCykAaTh, UCIIOIb30BaTh TEOPETHKO-MHOKECTBEHHBIH
s3bIK. B cBsI3M ¢ 3TUM B nporpamMmy yueOHOro Kypca «Anredpa» BKIIOUEHBI HEKOTOPbIE OCHOBBI
JIOTUKH, TPEJCTABICHHBIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTU4ecKoro oOpa3oBaHUs U
CIOCOOCTBYIOIIME OBJAJICHUIO OOYYAIOIIMMHUCA OCHOB YHHBEPCAIBHOTO MAaTeMaTUYECKOTO
si3pika. CozepKaTelIbHOM U CTPYKTYPHOH OCOOEHHOCTBIO yYeOHOTO Kypca «Anredpay SBIISIETCS
€ro MHTeTPUPOBAHHBIN XapaKTep.

Conepxanne nuHUM «Yuciaa W BBIYUCICHUS» CIYXUT OCHOBOW ISl JajbHEWINEro
W3YYCHHUS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOIIMXCS JIOTHYECKOTO MBIIIUICHUS,
(OpMHPOBAHUIO YMEHHSI TMOJIb30BATHCSA AITOPUTMAMH, a TAKKe MPUOOPETECHUIO MPAKTUYECKUX
HABBIKOB, HEOOXOJUMBIX Ui TOBCEIHEBHOM KH3HU. Pa3BUTHE MOHATHS O YHCIE Ha ypOBHE
OCHOBHOTO 001Iero o0Opa3oBaHMs CBS3aHO C PANMOHAIBHBIMU U HUPPAIMOHATBHBIMU YHCIAMHU,
(dbopMUpOBaHUEM TMPEACTABICHUN O JCHCTBUTEIHLHOM 4YHCIE. 3aBEpIICHHE OCBOSHUS UYUCIIOBOM
JIMHUU OTHECEHO K CpeiHeMy o01eMy o0pa30BaHHUIO.

Conmepkanme JBYX aireOpandecKux JHHHA — «AJTeOpandecKue BBIPAKCHUS» U
«YpaBHEHHSI W  HEPaBEHCTBa»  CMOCOOCTByeT  (OPMHUPOBAHUIO Yy  OOyYarOIIUXCs
MaTeMaTHYECKOTO ammapara, HEOOXOJWMOTO JIIs pelmIeHHS 3a7ad MaTeMAaTHKH, CMEXHBIX
MPEeIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4. Ha ypoBHe OCHOBHOTO 00I1Iero 00pa3oBaHUs
y4ueOHBIi  MaTepuan TpPYNOUPYETCs BOKPYT  pallMOHANBHBIX  BBIpaKeHHd.  Aunredpa
JIEMOHCTPHUPYET 3HAUYCHUE MATEMAaTUKH KaK SI3bIKA JJIsl TIOCTPOSHUSI MAaTEeMAaTHYECKUX MOJIEIEeH,



OTHCaHUs TIPOIECCOB U SBICHUN peanbHOro Mupa. B 3amaum oOyueHus anredpe BXOMAT Takke
JanmbHeWIee pa3BUTHE AITOPUTMHUYECKOTO MBIIUICHUS, HEOOXOAWMOTO, B YaCTHOCTH, IS
OCBOCHMSI Kypca WH(POPMATHKH, M OBJAJEHUE HABBIKAMU JIEAYKTUBHBIX PACCYKICHUN.
[IpeobpazoBanre CUMBOJIBHBIX (OPM CIIOCOOCTBYET PA3BUTHIO BOOOpPaKEHHUs, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Conmepxanrie  (QyHKUMOHATBHO-TpaQHUUECKON  JIMHUM  HAIeIeHO Ha  MOJNyuYeHHUe
oOyJaroluMucs 3HaHUM 0 PYHKIMAX Kak BaKHEHIed MaTeMaTHYecKOl MOJETH sl OMHCAHUS
U WCCIIEZIOBAaHUS PAa3HOOOPA3HBIX INPOLIECCOB M SIBICHUI B mpupone u odmecte. M3ydeHnue
MaTepuaga CHOCOOCTBYET pa3BUTHIO y OOYyYalOIIUXCS YMEHHUS HCIONb30BaTh pa3jNyYHbIC
BBIPA3UTENbHBIE CPEACTBA S3bIKA MaTEMaTHUKU — CJIOBECHbBIE, CUMBOJHMYECKHE, Ipaduyeckue,
BHOCHUT BKJIaJl B )OPMHUPOBAHUE MIPECTABICHUNA O POJIM MaTeMaTHKH B PAa3BUTUH [TUBUIIN3ALIUN
U KyJIbTYPBI.

CormacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3ydaeTcsi Y4eOHBIM Kypc «AnreOpay,
KOTOPBI BKIIIOYAET CIEAYIOUINE OCHOBHBIE paslenbl coiepxaHus: «Yuciaa U BBIYUCICHUSY,
«AnreOpanueckue BhIpaKEHUs», «Y paBHEHUS U HEPaBEHCTBaY, « DyHKIHUNY.

Ha uzyuenue yueOHoro kypca «Anredpa» orBoautcst 374 vaca: B 7 kiacce — 102 gaca (3
yaca B HeJlleno), B 8 kiacce — 136 yacoB (4 yaca B Hezento), B 9 knacce — 136 yacoB (4 daca B
HEJIENI0).



COJAEP)KAHUE OBYYEHUA
7 KJIIACC

Yucsia v BbIYUCTICHUA

JlpoOu OOBIKHOBEHHbIE U JAECATHUYHBIEC, MEpeXoa OT OXHOW (OpMBI 3amucu Jpobel K
npyroi. I[loHsTHe panMoHaNbHOIO YHCIA, 3aIIUCh, CPABHEHUE, YIOPSAIOYMBAHUE PALIUOHATIBHBIX
yucen. ApudmMeTrnueckue NeHCTBHUS ¢ pallMOHANBHBIMU YHCIaMU. PemieHue 3amad u3 peaabHOM
MPAaKTUKU Ha YacTH, Ha APoOH.

CreneHb ¢ HAaTypaJbHBIM IOKa3aTelieM: ONpereNieHre, MpeoOpa3oBaHUe BBHIPAKCHUN Ha
OCHOBE OIIpe/IeNIeHHs, 3anich 0onpmMX uucel. [IpoueHTsl, 3anuch MPOLEHTOB B BUAE ApOOH U
IpoOu B BHUJE NMPOLEHTOB. Tpu OCHOBHBIE 3aJjaudl Ha MPOLIEHTHI, PELICHUE 3a7ad U3 peabHON
MIPAKTUKH.

[IpuMeHeHne NPU3HAKOB AEIUMOCTH, Pa3JIOKEHNE HA MHOXKHUTEIN HATYPAJIbHBIX YHACEI.

PeasibHbIe 3aBUCUMOCTH, B TOM UHUCIIE TIpsiMasi U 0OpaTHas MPOIOPLUOHAIBHOCTH.

Auredpanyeckue BbIpasKeHUs

IlepemeHHbIE, YUCIOBOE 3HAUYEHUE BBIPAKEHUSA C NEpeMEHHOW. JlomycTuMble 3HAUEHUsS
nepeMeHHbIX. [IpencraBneHne 3aBHCHMOCTH MEXIY BEIMYMHAMH B  BHIE (OPMYJIBI.
Brraucnenus no gpopmynam. IIpeodpazoBanne OyKBEHHBIX BBIPaKEHUH, TOXKIESCTBEHHO paBHBIE
BBIpA)KEHUS, TIPaBUJIa NIPeoOpa30BaHUs CyMM M NPOU3BENEHHM, NpaBuia PaCKpbITUS CKOOOK U
MIPUBE/ICHUS MTOJTOOHBIX CIaraeMblX.

CBoJCTBa CTENIEHN C HATYPAJIBHBIM [TOKA3aTEIIEM.

OpsHowieHbl U MHOrowIieHbl. CTeneHb MHOrowieHa. CioKeHue, BBIYUTAHUE, YMHOKEHHUE
MHOrousieHOB. DopMynbl COKpaIIEHHOTO YMHOXEHHS: KBaApaT CyMMBbl M KBaJpaT pPa3HOCTH.
dopmyna pa3HOCTH KBaApaToB. Pa3noxkeHre MHOTOUJIEHOB HA MHOKUTEH.

YpaBHeHUsS M HEPABEHCTBA

VYpaBHEeHHE, KOPEHb YpPaBHEHMsI, IpaBUjia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIBLHOCTh
YpaBHEHUU.

JIuHeliHOe ypaBHEHHME C OJHOW IEPEMEHHOM, 4YMCIIO KOPHEW JIMHEWHOIO YpAaBHEHUS,
pelleHne JIMHEHHBIX ypaBHeHUi. CocTaBi€HHME ypaBHEHHMH IO YCIOBHUIO 3ajaudd. PemieHue
TEKCTOBBIX 3aJ]a4 ¢ TIOMOIIBbIO YPaBHEHU.

JluneliHOoe ypaBHEHHE C JABYMS MEpEeMEHHBIMH M ero rpaduk. Cucrema IBYX JTHHEHHBIX
YpaBHEHUH C JABYMS IEepeMEHHbIMH. PelleHue cucTeM ypaBHEHUH CIIOCOOOM MOJCTaHOBKH.
[Ipumeps! perieHns TEKCTOBBIX 3aayd ¢ IOMOIIbIO CUCTEM YpaBHEHUH.

DyHKUUH

Koopaunara toukn Ha mnpsmoil. UucimoBble NpoMexyTKH. PaccTosiHue Mexmy IByMst
TOYKaMH KOOPJAMHATHON MTPSMOM.

[IpsmoyronbHas cuctema koopauHatT, ocu Ox u Oy. AOcuucca U OpJMHATAa TOYKU Ha
KOOpAMHATHON miockocT. [Ipumeps! rpadukos, 3agaHHbIX (opMmynamu. UYTeHue rpadukoB
peanbHbIX 3aBucuMocTed. [lomarme ¢ynxkmmu. ['padux  Pynkmun. CpoiicTBa  (QyHKITHIA.
Jluneiinas ¢ynkuus, e€ rpaduk. I'padux ¢pyHkuuu y = |x|. I'padudeckoe perieHne IuHEHHBIX
YPaBHEHUH U CUCTEM JIMHENHBIX YPaBHEHUM.

8 KJIACC

Yuciia v BLIYUCICHUA



KBagpatubiii kopeHb u3 uucna. Ilonstue 00 wuppanuoHanibHOM uHcihe. [lecsTudHblie
NpUOIMKEHUST UPPALMOHANBHBIX Ynces. CBOMCTBA apuPMETHIECKUX KBAJIPATHBIX KOPHEH U MX
INpUMEHEHHE K MpeoOpa3oBaHUIO YMCIOBBIX BBIPAKEHHH M BBIUUCICHUSIM. JleWCTBUTEIbHBIE
YHUCIa.

Crenens ¢ LenbpIM NokazarteneM U e€ cpoiictsa. CTaHaapTHas 3alIUCh YUCIA.

AJiredpanyeckue BbIpaKeHUs!

KBanpaTHblil TpEXuieH, pa3iokeHHe KBaApaTHOTO TPEXWIEHA HA MHOKHUTEIH.

Anrebpanyeckass Jpodb. OcHOBHOE CBOWCTBO anreOpamueckoit apoou. CroxkeHue,
BBIUMUTAHNE, YMHOKEHHUE, JIEJICHNE anreOpanmdecKkux apooOeil. PannoHanbpHbIE BBIPAKEHUS U UX
npeoOpa3oBaHue.

YpaBHeHus U HEPaBEeHCTBA

KBagpatHoe ypaBHeHMe, (opMyia KOpHEHW KBaJpaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHeHMI, cBOAAIIMXCA K JMHEWHBIM M KBajapaTHbIM. Ilpocteiimine apoGHO-
paloOHaIbHbIE YPAaBHEHUS.

I'paduueckas uHTEpHpeTanuss ypaBHEHUH ¢ ABYMs NEPEMEHHBIMHM U CHCTEM JIMHEWHBIX
YPaBHEHUI € ABYMs IepeMeHHbIMH. I[IpumMepsl pemieHus cucreM HEIMHENHBIX YpaBHEHHH C
IBYMsI IEPEMECHHBIMHU.

Perienue TekCTOBBIX 3aj1au alreOpandeckuM CriocoOOM.

UucnoBele HEpaBeHCTBA M MX CBOWCTBAa. HepaBeHCTBO ¢ OZHONW IEPEMEHHOM.
PaBHOCMIIBHOCTH HepaBeHCTB. JIMHENHbIE HepaBEeHCTBA € OJHOM IepeMeHHOH. CHCTeMbl
JINHEVHBIX HEPABEHCTB C OJJTHOW IIEPEMEHHOM.

DyHKUUH

[Tonsatue ¢pynkuuu. OOnacTh ONpeeeHUs] 1 MHOXKECTBO 3HaueHUH (QyHKIHHU. CriocoObl
3aaHus PYHKITH.

I'papux Qynkiun. UYrenue coicTB ¢(yHKimu no e€ rpaduxy. Ilpumepsr rpadpuxos
(bYHKINH, OTpaXKarONMX peaTbHbIC MPOIECCHI.

@OyHKIMH, OMHUCHIBAIOIIME TPSIMYI0 M OOpaTHYIO MPONOPIMOHAIBHBIE 3aBUCUMOCTH, HUX
rpaukn. Oynxuun y = x2, y = x3, y = \x, y=|x|. [paduaeckoe pernenne ypaBHEHH U CHCTEM
YpPaBHEHUI.

9 KJIACC

Yuciia 1 BbIYMCTICHUS

ParnyonanbHble yncia, UPpaLMOHATIbHBIE YNCIA, KOHEUHbIE U OECKOHEYHBIE JIE€CATHUYHbIE
apoOu. MHOXKECTBO JeHCTBUTENbHBIX YHCEN, JEHCTBUTENbHbIE YHCIAa KaK OeCKOHEYHbIE
JecATUYHble  JApoOM. B3auMHO  OJHO3HAUYHOE  COOTBETCTBME  MEXAY  MHOXECTBOM
JEACTBUTEIBHBIX YUCEN U KOOPAUHATHOM MPSMOM.

CpaBHeHHE AEUCTBUTEIBHBIX YHUCEN, apu(pMETHYECKHe IEHCTBHA C JEHCTBUTEIbHBIMU
YHUCJIAMH.

Pa3mepsl 0OBEKTOB OKpYXaroIIero MHpa, JUIMTEIBHOCTH IPOLECCOB B OKPYKAIOLIEM
MUDE.

[TpubnnxEHHOE 3HAUYE€HUE BEIMYUHBI, TOYHOCTh NpHOMMKeHHd. OKpyIJeHue 4Yucel.
IIpukuaka v OLEHKa pe3yJIbTaTOB BEIYMCICHUMN.

YpaBHeHHS U HEPABEHCTBA

JInnelinoe ypaBHeHue. Pemienre ypaBHEHUN, CBOIAAIIMXCS K JIMHEMHBIM.



KBanpatHoe ypaBHeHue. Pemenue ypaBHEHMI, CBOAAIIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl penieHuss ypaBHEHUH TpPETbEH M 4YETBEPTOM CTENEHEH
Pa3I0KEHUEM HAa MHOKHUTEIIN.

Pemenne  npoOHO-panMOHaNBHBIX  YpaBHEHHMH.  PermeHwe  TEKCTOBBIX  3amad
anredpandecKuM METOIOM.

VYpaBHeHHE C JAByMS NEpEeMEHHbIMH M ero rpaduk. PemeHue cucrteM ABYX JIMHEHHBIX
YPaBHEHHH € ABYMsl NEpEMEHHBIMU. PelieHne cuUcTeM ABYX YpaBHEHHMH, OAHO U3 KOTOPBIX
JTUHEWHHOe, a Ipyroe — BTOpoil cteneHu. 'padudeckas MHTEpHIpeTaluss CUCTEMbl YPaBHEHUH C
JBYMsI IEPEMEHHBIMHU.

Perrenre TekCTOBBIX 337124 aNTreOpandecKuM CIIOCOOOM.

UuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nMHEHHBIX HEPABEHCTB C OJIHOW NEpPEeMEHHOW. PeleHue cucTteM JMHEHHBIX
HEpaBEHCTB ¢ OJHOW mepeMeHHOM. KBagparHble HepaBeHcTBa. ['padmyeckas MHTepHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

DOyHKIMA

KBangpartuunas ¢ynkuus, e€ rpadpuk u cpoiictBa. Ilapabona, KOOpAMHATHI BEPUIMHBI
napaboIibl, 0Cb CHMMETPHH NapadoIIbl.

I'paduku Gynkmmit: y = kx, y =kx + b, y =k/x, y =x3, y = Vx, y = |x| , # ux cBoiicTBa.

YuciioBbIe MOCAEA0BATEILHOCTH H NIPOIPECCUH

[lonsiTve 4KMCIIOBOM MOCIEAOBATEIILHOCTU. 3aJJaHUE MOCIEI0BATEIIbHOCTA PEKYPPEHTHOM
bopmyoit u hopMyIoi n-ro UiIeHa.

Apudmernueckass W reoMeTpuyeckas nporpeccuu.  Dopmyinbl  n-TO  UiIeHa
apu(pMETHYECKON U TEOMETPUIECKOI MPOrpecCcHii, CyMMBbI IEPBBIX # YJICHOB.

N300pakeHre 4WiICHOB apu()METHUECKOW M TeOMETPUYECKOM MPOTpecCHii TOYKaMH Ha
KOOpPJMHATHOM IIOCKOCTH. JINHEHHBIN U AKCITOHEHIIMAIbHBINA POCT. CII0KHbBIE TIPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yabTaThbl OCBOCHUSA MPOTrpaMMbl ydeOHOro Kypca «Amnrebpa»
XapaKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIINTAHHE:

IIPOSIBIEHUEM MHTEpeca K IMPOUUIOMY M HACTOSILEMY POCCHMCKOW MaTeMaTHKH,
LICHHOCTHBIM OTHOLIEHWEM K JOCTHKEHUSIM PpOCCHMCKHX MAaTEMATUKOB W POCCHICKON
MaTEeMaTHYECKOH IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JOCTHKEHUH B IPYTUX HayKax W MPUKIIAJIHbBIX
chepax;

2) rpaskaaHcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

TOTOBHOCTHIO K BBINIOJIHEHUIO OOS3aHHOCTEM TpakJaHWHA W pealu3aldl ero Ipas,
MPEJICTaBJICHUEM O MaTeMaTHYeCKHX OCHOBaxX (YHKIMOHUPOBAHHS PA3IUYHBIX CTPYKTYP,
SBJICHUN, TPOLEAYpP T'PaKJAHCKOTO O0IIecTBa (HampuMep, BBIOOPHI, ONPOCHI), TOTOBHOCTBIO K
OOCYX/IEHUIO STHYECKUX MpoOJeM, CBSI3aHHBIX C MPAKTHUYECKHUM MPUMEHEHHEM JIOCTH)KEHUH
HAyKH, OCO3HAHUEM Ba)KHOCTU MOPAJIbHO-ITHUECKUX MPUHIUIIOB B IEATEIbHOCTH YUEHOTO;

3) TpyaoBOe BOCIMTAHME:

YCTAHOBKOW Ha aKTHMBHOE YYacTHE B PEIICHUM MNPAKTUYECKUX 3aJad MaTeMaTH4EeCKOM
HAIpPaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTeMaTUYECKOTO 0Opa3oBaHUs Ha MPOTSKEHUH BCei
KU3HU 711 YCHEIIHON MpoQecCuOHANbHON IeATEeIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPDOM U TIOCTPOCHHEM WHAMBUAYAIbHON TpaeKTopuu o0Opa3oBaHUS U
KM3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTMYECKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K 3MOILMOHAJIBHOMY M A3CTETHMUECKOMY BOCHPHUATHIO MaTeMaTHYECKHUX
00BEKTOB, 3a/1a4, PEUICHNUH, pacCyKICHHI, YMEHHUIO BHJIETh MaTEMAaTHIECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 TO3HAHMS:

OpHUEHTAIMe B NEATEIHLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpPEICTaBICHHN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSI UEJIOBEKa, NPUPOIBI M OOIIeCTBa, MOHUMaHHEM
MaTeMaTHYeCKOM HayKH Kak cgepbl YelOBEYECKOW esTEeIbHOCTH, ATAlloB €€ pa3sBUTHUA U
3HaYUMOCTH JUISl pa3BUTHS LUBUIM3ALUY, OBIAJACHUEM SI3bIKOM MATEMAaTUKHA U MaTEMaTUYECKON
KyJIbTYpOH Kak CpeICTBOM TIIO3HAHUS MHpaA, OBJAJACHUEM NPOCTEHIIMMU HaBbIKAMHU
HCCIIEA0BATENIBCKON IEATEIIbHOCTH;

6) ¢usuueckoe BocnuTaHue, (GoOpMHpPOBAHHE  KYJbTYPbl  3I0POBbS U
3MOLMOHAJIBLHOIO 0JIAronoJay4us:

TOTOBHOCTBIO NPHUMEHSATh MaTeMaTHYECKHWE 3HAHUS B HMHTEpPEcax CBOEro 370pOBbS,
BEJICHUS 37J0pPOBOr0 00pa3a *U3HU (3J0pOBOE MUTaHHE, COANIAHCUPOBAHHBIN PEXUM 3aHATHH U
OTAbIXa, peryisipHas (usnueckass aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBBIKA peduieKCuH,
MIPU3HAHUEM CBOETO IpaBa Ha OMIMOKY M TaKOIo jKe MpaBa JAPYroro 4ejaoBeKa;

7) 3K0JI0rM4ecKoe BOCIIMTAHME:

OpUEHTallMEeW Ha NMPUMEHEHHE MaTeMaTHMYeCKUX 3HAHWW JJI pelIeHHs 3a1ad B 00JacTH
COXPAHHOCTH OKpPY’KaIOIIEeW Cpenabl, IUIAHUPOBAaHUS IMOCTYNKOB M OLEHKH HX BO3MOYKHBIX
MOCHEACTBUM ISl OKpY>KaloLIel cpebl, OCO3HAHMEM IJI00AIbHOTO XapakTepa IKOJIOTHYECKUX
mpo0JsieM U MyTel UX pelieHus;



8) aganTanus K H3MEHAIMMCS YCI0BHAM COLMAILHON M IPUPOAHOI Cpeabl:

TOTOBHOCTBIO K JICMCTBHUSIM B YCIIOBHMSIX HEONPEAEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 IMPAKTUYECKYIO IEATEIBHOCTh, B TOM YMCIIE YMEHUE YUUTBCS y IPYTHUX
Jrofiel, MpuoOpeTaTh B COBMECTHON JEATEIbHOCTH HOBBIC 3HAHMS, HABBIKM M KOMIIETEHLIUU W3
OMbITa APYTHUX;

HE0O0XOIMMOCTBIO B ()OPMHUPOBAHNU HOBBIX 3HaHWM, B TOM uucie GopMyIHpOBaTh UJIEH,
MOHATUS, TUIOTE3bl 00 00BEKTaX M SABJICHMAX, B TOM UYHUCIIE paHEe HEU3BECTHbIX, OCO3HABATh
neguIUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEMH, TNIAHUPOBATh CBOE Pa3BHUTHUE;

CIIOCOOHOCTBIO  OCO3HABAThb CTPECCOBYIO CHUTYAllMIO, BOCIPHUHUMATH CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIMI KOHTpMEp, KOPPEKTUPOBATh NPUHUMAEMblEe PEIICHUS U
neicTBus, GopMyIupoOBaTh U OLIEHUBATH PUCKH U TIOCIEACTBHSA, (POPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATHBI

ITo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE yUeOHbIe 1eliCTBUS

ba3oBble JJorn4yeckue AeiicTBUS:
° BBISIBIIATh M XapaKTEePU30BaTh CYIIECTBCHHBIC MPH3HAKHM MAaTEMAaTHUYECKHX OOBEKTOB,
MOHATUHM, OTHOWICHUH MEXIy TMOHATUAMH, (OpPMYyIUpOBaTH ONpENEICHUsl IMOHATHH,
yCTaHABIMBATh CYIIECTBEHHBI MPU3HAK KIACCH(PUKAIMU, OCHOBAaHUS g OO0OOIICHUS W
CpaBHEHMS, KPUTEPHUH IPOBOANMOI0 aHAJIN3a;
° BOCTIIPUHUMATh, (HOPMYIHpPOBaTh W MPeoOpa3oBBIBATH CYXKIACHHS: yTBEPAUTEIBHBIE WU
OTpHIIaTeNIbHbIC, SAMHUYHBIC, YACTHBIC U OOITHNE, YCIIOBHBIC,
° BBISBJISITH MaTEeMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M MPOTUBOpPEUHS B (paKTax,
JaHHBbIX, Ha6J'IIO)1€HI/I$IX 158 YTBCp)KI[eHI/ISIX, npe)maraTL KpI/ITepI/II/I JJIA BBISIBJICHUA
3aKOHOMEPHOCTEN U IPOTUBOPEYMIA;

° JIeTIaTh BBIBOJABI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U HHIAYKTHUBHBIX
YMO3aKJIFOUEHUH, YMO3AKIIOUCHUI IO aHAJIOTHH;

° pa3dupath JA0Ka3aTeNbCTBA MATEMATUYECKUX YTBEPKACHUN (TPSMbIE U OT IPOTHUBHOTO),
HpOBOI[I/ITI) CaMOCTOATCIBbHO HCCJIOKHBIC JOKa3aTrcJibCTBa MaTeMaTHUYCCKUX (1)aKTOB,
BBICTpanBaTh apryMEHTAIMIO, TPUBOAUTH TPUMEPHl W KOHTPHPHUMEPHI, OOOCHOBHIBATH
cOOCTBEHHBIC PACCYK/ICHNUS,

J BBIOMpATh cHoco0 pemeHus y4eOHOW 3agaun (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh HauOoliee MOAXOIANIMM € Yy4ETOM CaMOCTOSITENIBHO BBIJEIEHHBIX
KPUTEPUEB).

Ba3zoBble uccienoBareibckue 1eiCTBUS:
o WCIIOJI30BaTh  BONPOCHI ~ KaK  MCCIEIOBATEIbCKUM  MHCTPYMEHT  ITO3HAHWS,
dbopMynupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpPEUUE, MPOoOJIeMy, CaMOCTOSITENHHO
YCTaHaBJIMBATb HCKOMOC U JAHHOC, Q)OpMHpOBaTB THUIIOTE3Y, apryMCHTUPOBATL CBOIO IMO3UIIUIO,
MHEHUE;
o IPOBOAUTH [0 CAMOCTOSITENIbHO COCTaBJICHHOMY IUIaHY HECJIOKHBIN JKCHEPUMEHT,
HEOOJBIIOE HCCIEIOBAHUE [0 YCTAHOBICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEeKTa,
3aBHCHMOCTEH 00BEKTOB MEXIy COOOI;
o CaMOCTOSTENIHO (POPMYIIUPOBATH OOOOIICHHS W BBIBOBI [0 pe3yIbTaTaM MPOBEAEHHOTO
HaOJIIOZICHUS, CCIIEIOBAHHUSA, OIICHUBAThH JOCTOBEPHOCTH MOTYUYEHHBIX PE3yJIbTaTOB, BEIBOJOB U
0000IIIEHHNI;



J IPOTHO3MPOBATh BO3MOKHOE Pa3BUTHE IIPOIEcca, a TAKKE BBIJIBUTATh MIPEIOI0KEHUS O
€TI0 Pa3BUTHUH B HOBLIX YCJIOBUAX.

Padora ¢ undopmanmeii:
J BBISIBJIATH HEJIOCTATOYHOCTh U M30BITOYHOCTh MH(POPMALIUY, JaHHBIX, HEOOXOJUMBIX JUIS
pelIeHNs 3a1a4H;

o BbIOMpaTh, aHAIW3UPOBAaTh, CHUCTEMATHU3UPOBATh W HMHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3IMYHBIX BUJOB U (HOPM IPE/ICTABICHHS,
o BbIOMpaTh (hopMy mpeacTaBieHUs UH(POpPMALMKU U WIUIIOCTPUPOBATH pEIIaeMble 3a/1auu

CcXeMaMHu, IuarpaMMaMiu, HTHOU TpaduKoi U X KOMOMHAIIUSIMU;
o OLICHUBATh HAIEKHOCTh MHQOpPMAIMM O KPUTEPHUSM, MPEITIOKEHHBIM YUUTEIEM HWIIU
c(hOpMyIIMPOBAHHBIM CAMOCTOSATEIHHO.

KoMMmyHuKaTHBHBIE YHUBEpPCcAIbHbIE YueOHbIEe TeiCTBHS:
o BOCTIIPUHUMATh M (POPMYIUPOBATH CYXKACHHUS B COOTBETCTBUU C YCJOBHSIMH U EISIMH
OOmICHMS, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHSI B YCTHBIX M TMHCHMCHHBIX
TEKCTax, JaBaTh IOSCHEHUS 10 XOJy peUICHHs 3aJa4d, KOMMEHTHUPOBATH TOJTYUYCHHBIN
pe3yIbTarT;
o B X0Jie¢ OOCYXKICHHSI 3aJ]aBaTh BOMPOCHI TIO CYIIECTBY OOCYXKIAeMON TEMBbI, TPOOIEMBI,
peliaeMoil 3aJa4uu, BBICKA3bIBaTh WJEH, HAIEJICHHbIE HAa MOMCK PELIeHHs], COMOCTaBISATh CBOU
CYXKICHHSI C CYXJCHUSIMHU JIPYTHX YYaCTHUKOB JIMAIOra, OOHAPYKHBATh PA3JIMIUEC U CXOJICTBO
MO3UIHI, B KOPPEKTHOH opMe hOopMyIIMpOBATh Pa3HOTIACHS, CBOM BO3PAKEHHUS;
o MPEJICTABIISITh PE3yJIbTAThl PEIICHUS 3aJadd, SKCIICPUMEHTA, WCCIICOBAHHS, MPOCKTA,
CaMOCTOSITENILHO  BBIOMpPATh (opMarT BBICTYIUICHHS C Y4ETOM 3aqad MPE3eHTAlMu |
0COOEHHOCTEH ayAUTOPUH;
o MIOHUMATh ¥ HMCIIOJIB30BATh MPEHMYIIECTBA KOMAHAHONW ¥ WHIUBUAYATbHONW paOOTHI IIPH
pelIeHnr y4eOHbIX MaTeMaTHUeCKHX 3a/1a4;
o NPUHUMATH 11€]1b COBMECTHOM JIEATEIIHPHOCTH, IUIAHUPOBATH OPTAHHU3AIMIO0 COBMECTHOM
paboThl, pactpeaensaTh BUIbI paboT, JOrOBapUBAThHCS, OOCYKIATh MPOIIECC U PE3yIbTaT padoThl,
0000111aTh MHEHHUS HECKOJIBKUX JIFOIEH;
o y4acTBOBaTh B IPYNIOBBIX (popmax paboThl (00CykaeHUS, 0OMEH MHEHHUSIMH, MO3TOBBIE
MTYpMBl U JIPYTHE), BBIMOIHITH CBOIO YacTh PabOThl M KOOPAWHUPOBATH CBOM JIEHCTBUS C
IPYTMMH YICHAaMH KOMAaHJbI, OIEHUBATh KadecTBO CBOETO BKJIaJa B OOMIUI MPOAYKT IO
KpUTEpUsIM, CHOPMYJIMPOBAHHBIM YIaCTHHKAMH B3aUMOICHCTBUSI.

PeryisiTUBHBbIE YHHBEpPCAJIbHbIE YUeOHbIE AeiicTBUS

Camoopranmusanus:

o CaMOCTOSITEIIFHO COCTaBJSATh IUIAH, AITOPUTM PEIICHUs 3anaddl (MU €ro 4YacTh),
BBIOMPATHh CIOCOO PEIICHHsI ¢ YUYETOM HMMEIONTUXCS PECypCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH ¢ yUETOM HOBOW MH(DOPMAIIHH.

CaMOKOHTPOJIb, IMOIIHOHAJIbHBI HHTE/JIEKT:

o BJIQJICTh CIIOCO0AaMU CaMOTIPOBEPKH, CAMOKOHTPOJIS IpoIlecca W pe3yiabTaTa PEmIeHUS
MaTeMaTHYeCKOH 3aauu;

o MPEBUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH TPU PEIICHHH 3a7a4d, BHOCUTH
KOPPEKTHUBBl B JESITENLHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB, HAWIEHHBIX OIIHOOK,
BBISIBJICHHBIX TPYIHOCTEH;



J OLIEHUBAaTh COOTBETCTBUE pE3yJIbTaTa AESATEIbHOCTH IOCTABICHHOM LIENM U YCIOBUSM,
OOBSICHATh IPUYHMHBI JOCTHKEHHUS MM HETOCTH)KEHUS 1eJIH, HAXOIUTh OUIHOKY, 1aBaTh OLIEHKY
pUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIbTATDBI

K xoniy obydyenuss B 7 kJjacce OOydYarOMMIACS TOJYYUT CICAYIONIAE MPEIMETHBIE
pE3yJIbTaThI:

Yucsia ¥ BBIYUCICHUA

BrimonHATe, coderass yCTHbIE M TNHCHbMEHHbIE NPUEMBI, apupMeTHYecKHe IeHCTBUSA C
paloOHaIbHBIMU YHCIAMHU.

HaxonuTh 3HaueHUsT 4YMCIOBBIX BBIPAKEHUN, MPUMEHATh Pa3HOOOpa3Hble CIOCOOBI U
npuéMbl  BBIYUCIICHUS] 3HAYCHWH JPOOHBIX BBIPAXKECHUH, COJACPKAIIMX OOBIKHOBEHHBIE U
JECSTUIHBIC TPOOH.

[lepexonuTh OT 01HOM (OPMBI 3alKcU YUceN K Apyroi (mpeodpa3oBbIBaTh ACCITUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATUIHYIO IPOOB).

CpaBHUBATh U YIOPSAJOYUBATh PALlMOHAIBHBIE YUCIIA.

OKpyrsITh yncCIa.

BbINOMHATE MPUKUAKY M OLIEHKY pe3ysbTaTa BHIYMCICHUH, OLEHKY 3HAYEHUI YHMCIOBBIX
BbIpaKCHUI. BBINIOIHATE AEHCTBUS CO CTENEHSIMU C HATYpaJbHBIMU NOKA3aTEISIMHU.

[IpyMeHATh MPU3HAKK JEIMMOCTH, PA3JI0KECHUE HA MHOYKUTENIN HATYPAJIBHBIX YHCEIL.

Pemarbh npaKkTHKO-OpUEHTHUPOBAHHBIE 3a7aud, CBA3aHHBIE C OTHOLICHHWEM BEJIHYUH,
IIPONOPLUOHAIIBHOCTBIO BEIMUMH, IPOLIEHTAMH, HHTEPIPETUPOBATH PE3YJIbTAThl PEILICHUS 3a1a4
C y4€TOM OTrpaHUYEHUI, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTpUBAEMbIX OOBEKTOB.

Auredpanyeckue BbIpasKeHUs

Hcnonb30Bath anreOpanyeckyto TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B Ipoliecce
OCBOEHUS y4eOHOI0 MaTepuaia.

Haxoauts 3HaueHus: OyKBEHHBIX BBIPAKEHUHN IPU 33JJaHHBIX 3HAUEHUSAX IIEPEMEHHBIX.

BeimonHATe npeoOpa3oBaHus LIEJI0r0 BBIPAKEHHSI B MHOTOWIEH MPUBEIEHUEM MOT00HBIX
cllaraeéMblIX, paCKpbITHEM CKOOOK.

BBINOMHATE YMHO)KEHHE OJHOYICHAa HAa MHOIOWIEH W MHOTOWIEHa Ha MHOTIOWIEH,
IPUMEHSATH (HOPMYJIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcCyILIEeCTBIATh Pa3I0KEHUE MHOTOYJIECHOB HAa MHOYKUTENIN C IOMOIIBIO BBIHECEHMS 3a
CKOOKM OOIIEero MHOXHTEJS, TPYNIHUPOBKH ClaraeMbIX, IpUMEHEHUs: (HOpMYJ COKpAIEHHOTO
YMHOKEHUS.

[TpumMeHsaTh mpeoOpa3oBaHHMsT MHOTOWICHOB IS DPELICHHUS pa3IM4YHBIX 3a1ad W3
MaTEMaTHKH, CMEKHBIX MPEIMETOB, U3 PEAILHOU TPAKTUKH.

Hcnonb30BaTh CBOICTBA cTENEHEH ¢ HATypaJbHBIMU MOKa3aTeNsIMU AJI IpeoOpa3oBaHus
BBIPAYKECHU.

YpaBHeHNsI 1 HEPAaBEHCTBA

Pemate nuHENHbIE ypaBHEHUS C OJHOW IEPEMEHHOM, IIPUMEHSS NpaBUJIa MEpexoja OT
UCXOAHOIO YpPaBHEHHUS K pPaBHOCWIBHOMY eMy. [IpoBepsTh, sBisIeTCd JM YHCIO KOPHEM
YpaBHEHHSI.

[TpumMeHsTH rpaduvyeckre METObI P PEIICHUH JTMHEHHBIX YPAaBHEHHIA U UX CHCTEM.



[TonGupath mpUMeEpHI Map YUCE, SBISIOLUIMXCS pellIeHHeM JTUHEHHOTO ypaBHEHHUS C IByMsI
MIEPEMEHHBIMH.

CrpouTh B KOOPJAMHATHON IUIOCKOCTH TIpauK JMHEHHOTO YpaBHEHHUS C JABYMS
MEPEMEHHBIMHU, MOJIb3YACh IPaUKOM, TPUBOJUTH IPUMEPHI PELICHUS YPABHEHHUS.

Pemarp cucrteMbl NByX JMHEHHBIX YpaBHEHHIl C JByMsl NEPEMEHHBIMH, B TOM YHCIIE
rpaduyecku.

CocTaBnsATh M pemaTh JUHEHHOE YpPAaBHEHHE WM CHCTEMY JIMHEWHBIX YPAaBHEHHMM IO
YCIIOBUIO 3aJla4M, HUHTEPIPETHUPOBATh B COOTBETCTBMM C KOHTEKCTOM 3aJa4M I1OJIy4ECHHBII
pe3yJIbTar.

DOyHKUUH

N3o0pakaTh Ha KOOpPAMHATHOM TMPSIMOM TOYKH, COOTBETCTBYIOUIUE 3aJaHHBIM
KOOpIHMHATAaM, JIy4d, OTpPE3KH, WHTEpPBAJbI, 3allMChIBaTh YHUCJIOBBIE IPOMEXYTKH Ha
anreOpanvecKoM sI3bIKE.

OTMeuyaTh B KOOpPAMHATHON IUIOCKOCTM TOYKHM IO 3aJaHHBIM KOOpJAMHATaM, CTPOUTH
rpaduku muHeHbIX QyHKIMA. CTpouTh rpaduk GyHKINUN y = [X].

OnwuchiBaTh C TOMOINBIO (YHKIUH H3BECTHBIE 3aBUCHMOCTH MEXAY BEITUUYMHAMM:
CKOpOCTb, BpEMS, PacCTOSHHUE, 1I€HA, KOJNYECTBO, CTOMMOCTb, IPOU3BOAUTEIBLHOCTH, BPEMS,
00BEM PabOTHI.

HaxonuTs 3HaueHue GyHKIMK O 3HAYCHUIO €€ apryMeHTa.

[Tonumatp rpadudeckuii cocod mMpencTaBieHUs W aHaiau3a WH(OpPMAIuU, U3BIEKATh U
MHTEPIPETHPOBATh UHPOPMAIIHIO U3 TPpadUKOB peabHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K xonmy oOydeHus B 8 kiacce oOydaromuiics MOMYYHT CIEAYIOIIUE TpPeaIMETHBIS
pe3yabTaThI:

Yuciaa 1 BBIYUCTCHUA

Hcnonp30BaTh HayallbHBIE NPEJICTABICHHUS O MHOXKECTBE JIEHCTBUTEJIBHBIX YUCEN IS
CpPaBHEHHS, OKpPYIJIEHUS M BbIYHUCICHHM, M300pa)xkaTb JEHCTBUTENbHBIE 4YMCIAa TOYKAMH Ha
KOOPJHMHATHOU IIPSIMOM.

[IpumensiT moHATHE apU(METUYECKOrOo KBAJPaTHOIO KOPHS, HAaXOIUTh KBaJpaTHBIE
KOPHHM, UCIIOJIB3YS IPU HEOOXOJUMOCTH KaJIbKYJIATOP, BBIMOIHITH MPE0oOpa30oBaHMsI BbIPasKEHUH,
coJiepKaluX KBaJApaTHbIE KOPHU, UCTIOJIb3Ys CBOMCTBA KOPHEM.

Hcnonp3oBaTh 3amucu OOJIBIIMX U MaJlbIX YHCEN C TMOMOIIBIO JECATHYHBIX Apodel u
creneHeit yucina 10.

Auredpanyeckue BbIpasKeHUs

[IpuMeHSATh TOHATHE CTENEHW C IeNBIM II0Ka3aTeleM, BBIOIHATH MPEoOpa3OBaHMUS
BBIPAKEHUI, COIEpIKAILUX CTEIIEHU C LIETbIM [TOKA3aTEeIEeM.

BbInonmHATE TOXIECTBEHHBIE NPEOOpa3OBaHUsl PALMOHANBHBIX BBIPAKEHUH Ha OCHOBE
MpaBWJI ACUCTBUI HAJl MHOTOWIEHAMH U anreOpanyeckKuMU JpoOsiMH.

PacknanpiBath KBagpaTHBINA TPEXUIIEH HA MHOKUTENH.

[IpumensTb TpeoOpa3oBaHusl BBIPAKEHUW IS pEIIeHUs Ppa3IUYHbIX 3a7ad W3
MaTE€MAaTHUKHU, CMEXHBIX IPEIMETOB, U3 PeaJIbHON MPAKTUKHU.

YpaBHeHHS U HEPABEHCTBA

Pemarp nuHeiHble, KBaJpaTHbIE YPaBHEHUS U pallMOHAJIbHBIE YPaBHEHHUS, CBOJSIIUECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IBYMsI IEPEMEHHBIMH.

[IpoBoauTH MpoCTEIINEe UCCIEA0BAaHNS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM YHUCJE C
MPUMEHEHHEM TpaUuecKux IMpeacTaBiIeHU (yCTaHaBIMBAaTh, HWMEET JHM YpaBHEHUE WIH
CUCTEeMa ypaBHEHUH pEIlIeHUs], €CITU UMEET, TO CKOJIbKO, U TIpoyee).



[lepexoauts OT ciOBecHOM (OpMyTUPOBKM 3amauu K e€ anredpandeckoil Mojenu c
MIOMOUIbI0 COCTABJICHUS YPAaBHEHMsI WJIM CHUCTEMbl YpaBHEHHWIl, HWHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 3aJ1a4M IOJy4YECHHBIN PE3yJIbTAT.

IIpyMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLICHKH, PEIIATh JIMHEIHBIE
HEpPaBEHCTBA C OJIHOM NEpEeMEHHOM M UX CHCTEMBbI, JaBaTh TpapUuecKyl0 WILIOCTPALHUIO
MHO’KECTBA PELLIEHUI HEPABEHCTBA, CHCTEMbI HEPAaBEHCTB.

DOyHKIMA

[lonumMaTh ¥ HWCHOJB30BAaTh (YHKIHMOHAJIBHBIE TOHATHS M S3BIK  (TEPMHHBI,
CHUMBOJIMYECKHE O0003HAueHUs), OINpPEeNATh 3HaueHHe (QYHKIMHM IO 3HAYCHHIO apryMeHTa,
OTIpENIeNATh CBOMCTBA (PyHKINH 110 €€ rpaduKy.

Ctpoutb rpaduKu 3JeMEeHTapHBIX (PYHKIUI BUA:

y=k/x, y =x2, y = x3,y = [x|, y = VX, onuchIBaTb CBOICTBA YUHCIOBOH (YHKIHH 1O 68
rpaduky.

K xoniy obOydyenuss B 9 kJjacce 0OOydYarOMMIACS TOJYYUT CIEAYIONIAE MPEIMETHBIE
pe3yabTaThI:

Yuciia 1 BbIYHCICHUSA

CpaBHUBATh M yIOPSJOYUBATH PALIMOHAIBHBIE U UPPALlMOHAJILHBIC YHCIIA.

BrimonsaTe apupmMeTHuecKkue NEHCTBHS ¢ PallMOHAIBHBIMHU YMCIIAMH, COYETasi YCTHBIE U
IIMCbMEHHBIE IPUEMBI, BBITIOJIHATH BBIUNCIIEHHS C UPPALMOHAIBbHBIMU YHCIAMHU.

Haxoauth 3HaueHus cTeneHel ¢ LeJbIMU MOKa3aTelsIMU U KOpPHEH, BBIYUCIATH 3HAYCHUS
YHCJIOBBIX BBIPAXKEHUH.

OKpyriTh NEHCTBUTENBHBIE YHCIIA, BBINOJHATH INPUKHUIKY pPE3yJbTaTa BBIYMCIICHUH,
OLIEHKY YHCIJIOBBIX BBIPAKEHUH.

YpaBHeHHS U HEPABEHCTBA

Pemarp nuHEWHBIE M KBagpaTHBIE YPAaBHEHUs, YPABHEHMs, CBOAAIIMECS K HHUM,
npocTelie ApoOHO-PAUOHATBHBIE YPAaBHEHHUS.

Pemarp cuctemsl IByX JIMHEWHBIX YPaBHEHHMM C JBYMs NEPEMEHHBIMU U CHCTEMBI ABYX
YpaBHEHUM, B KOTOPBIX OJHO YpaBHEHUE HE SIBJIAETCS JTUHEUHBIM.

Pemate TekcToBBIE 3amauM anreOpandecKMM CIOCOOOM C IOMOIIBIO COCTaBJICHUS
YPaBHEHHUs WM CHCTEMBI IBYX YPABHEHUH C IByMS IICPEMEHHBIMH.

[IpoBouTh mpocTeiIne NCCAEA0BAHUS YPABHEHUM U CUCTEM YPAaBHEHHI, B TOM YHCIIE C
IpUMEHeHHeM TIpadUuecKux TMpeAcTaBieHUll (yCTaHaBIMBAaTh, MUMEET JM YpaBHEHUE WU
crcTeMa ypaBHEHHH peleHtsl, €Clii UIMEET, TO CKOJIbKO, U IIpoyee).

Pemate nuHeWHbIE HEpaBEHCTBa, KBagpaTHbIE HEPABEHCTBA, M300pa)kaTh peIICHUE
HEPABEHCTB Ha YKMCIJIOBOW MPSIMOM, 3aIIMCBHIBATH PEIIEHUE C IIOMOIIBIO CUMBOJIOB.

Pemarp cuctemMbl JIMHEWHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJIpaTHOE HEPAaBEHCTBO, M300pa)kaTh PELIEHHE CUCTEMbl HEPABEHCTB HA YMCJIOBOW NIPSIMOMH,
3aIACHIBATh PELICHUE C TIOMOIIBIO CHMBOJIOB.

Hcnons30BaTh HEpaBEHCTBA MPU PEIICHUH PA3JIMYHBIX 3a/1a4.

DOyHKUUH

Pacrnio3HaBaTh (pyHKIMM H3y4eHHBIX BUJIOB. [IoKka3bIBaTh CXeMaTHYECKH PACIIONOKEHHE Ha

KOOPJIMHATHOM MIocKoCcTH rpadukoB GpyHKIM Buga: y =kx, y =kx + b, y = k/x, y = ax2 + bx +
¢, vy =x3, y=1x y = |x|, B 3aBHCHMOCTH OT 3HauYeHHi1 KOIQDUIHEHTOB, OMICHBATE CBOHCTBA

GyHKIH.



Ctpouth M n300pakaTh CXEMaTHUECKU TpadUKHU KBaJApAaTHYHBIX (YHKIMHA, OMHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIIMHA TIO UX TpapuKaMm.

Pacnio3naBate  kBazpatuuHylo (QyHKIMIO 10  (opmyie, TPUBOAUTH  MPHUMEPHI
KBaJ[PaTUYHBIX QYHKIWH U3 pealbHON )KU3HU, PU3UKHU, TEOMETPHUH.

YucJioBbIe MOCJIEA0BATETLHOCTH M POTPeCCHHU

Pacrnio3HaBaTh apu()METHUECKYIO H TEOMETPUUECKYIO MPOTPECCUU TIPU Pa3HBIX CIIOCO0ax
3aJIaHMSI.

BbINONHATE BBIYMCICHUS C HCIOJIB30BaHMEM (GOPMYN N-ro 4jeHa apu(METHUECKOW M
reOMEeTPUUECKOM MPOTrpeccuii, CyMMBI MEPBBIX N YJICHOB.

N300pakaTh YIEHBI OCIEI0BATEIFHOCTA TOYKAMH Ha KOOPIMHATHON TNIOCKOCTH.

Pemate 3amaum, CBsI3aHHBIE C YMCIOBBIMU MOCJIEIOBATEIBHOCTSAMHU, B TOM YHCIE 3aa4H
W3 peajbHOM XKU3HU (C UCTIOIB30BAHUEM KaJIBKYJIATOPA, ITU(POBBIX TEXHOIOTHH).



TEMATHUYECKOE INTAHUPOBAHUE
7 KJIIACC

KoaunvecTBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Ne n/m Kontpoabnbie | IlpakTuueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypcsbl
| Yucna v BeIuKCIIeHUs. PalimonanbHbie 75 1 bu6mmoreka [JOK
qucia https://m.eds00.1ru/7f415b90
bu6nmoreka [JOK
2 AJrEOpaHIECKHE BLIPDKCHHA 27 ! https://m.edsoo.ru/7f415b90
bubmnoreka [IOK
3 ¥ PABHCHHS H HEPaBEHCTBA 20 ! https://m.edso0.ru/7f415b90
bubnnoreka IIOK
4 Koopaunatet i rpaduicu. Gyricm 24 ! https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
> losroperue u 0bobmenue 6 ! https://m.eds00.1ru/7f415b90
OBIIEE KOJIMYECTBO YACOB 110 [TIPOT'PAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KUIACC

KosanuyectBo yacos DJIEKTPOHHBIE
HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
Ne n/m Kontpoabnubie | IlpakTuueckue
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchbl
Bbu6mmoreka [JOK
1 Yucna u Beruncnenus. KBagpatHele KOpHH 15 hitps://m_edsoo ru/7f41 Taf
) Uucna u Beraucaenus. CTEeHb ¢ 1eTbIM 7 bubmuorexa [JOK
[oKasarejieM https://m.edsoo.ru/7f417af8
3 AnrebpanuecKue BHIPaXKEeHUSI. 5 1 bubnuoreka [IOK
KBanpaTHblil TpEéxueH https://m.edsoo.ru/7f417af8
4 AnreGpanyeckre BbIpaKeHHUsI. 15 1 bubnuoreka LIOK
Anrebpanyeckas 1poOb https://m.edsoo.ru/7f417af8
YpaBHeHus u HepaBeHCTBa. KBanipaTHbie bubnuorexa [IOK
5 15 1
YpaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHCTBa. CHCTEMBI bubnmoreka [JOK
6 . 13
ypaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 YpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 12 1 hitns://m_edsoo ru/7f41 Taf
bu6mmoreka [JOK
8 DYHKIHH. OCHOBHEIE TIOHATHS > https://m.edsoo.ru/7f417af8
bu6nmoreka [JOK
? DyrKupn. Hucrobie Gyriimn ? https://m.edsoo.ru/7f417af8
Bbu6mmoreka [JOK
2
10 HosTopenne i 060bmerme 40 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KUIIACC

KosanuyectBo yacos DJIEKTPOHHBIE
HauMeHoBaHHe pa3iejioB U TeEM (uudpoBbie)
Ne n/m P Kontpoabnubie | IIpakTuueckue p
NMPOrpamMMblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
1 Yucna v BeruncieHus. JleicTBUTENbHbIE 12 bubnuoreka [JOK
quciia https://m.edsoo.ru/7f419d08
) YpaBHEHUs U HEPABEHCTBA. Y PABHEHUS C 19 1 bu6mmoteka [JOK
OJIHOM MepeMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 19 | bu6muoreka [IOK
YPaBHEHUN https://m.edsoo.ru/7f419d08
bubmuorexa [JOK
4 v .H 21 1
paBHEHHUs U HepaBeHCTBa. HepaBeHcTBa hits://m.edsoo. ra/7#419d08
but6mmoreka [{OK
5 o 21 1
YHICHIH https://m.edsoo.ru/7f419d08
but6mmoreka [{OK
6 YucaoBbIe IOCIEN0BATEIBHOCTHU 20 1 https://m.edsoo ru/7f419d08
. [ToBTOpEHME, 0000IICHUE, CUCTEMATH3 AT 24 | but6mmoreka [{JOK
3HaHUH https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 136 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYHEHUKA

* Anre6Opa, 7 xknacc/ Maxkaperaes FO.H., Munarok H.I'., Hemkor K.U. u apyrue 2023r,

AxkuuonepHoe obmectBo «M3narensctBo «IIpocBemienne»

* Anrebpa, 8 kimacc/ Makapsraes FO.H., Munmiok H.I'., Hemkos K.W1. u npyrue 2023r,

AxktuonepHoe obmectBo «M3narensctBo «IIpocBemienne

* Anre6pa, 9 knacc/ Maxkaperaes FO.H., Munarok H.I'., Hemkos K.U. u apyrue 2023r,

AxkuuonepHoe obmectso «M3narenscTBo «IIpocsemienne»

* KM mo anre6pe k yueOuuky Makapsraesa FO.H.

METOIUYECKHUE MATEPHUAJIBI VI YYUTEJIA

- YueOHuku o anredpe 7-9 kimaccel MaxkapsrueB FO.H. 20231
- KM no anre6pe k yueOnuky Maxkapsruesa FO.H. 2023r

-IToco6ue mist moaroroBku yuammxces k OI'D nmon pempaknueit Amenko M.B. 20231

OUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbBI CETH UHTEPHET

HTTPS://RESH.EDU.RU/
HTTPS://SKYSMART.RU

HTTPS://WWW.YAKILASS.RU/

HTTPS://UCHIL.RU


http://WWW.YAKLASS.RU/

MOAYJib I'EOMETPUA

MHNOACHUTEJIBHAS 3AIIMCKA

I'eomeTpHst KaKk OJMH M3 OCHOBHBIX Pa3JleOB LIKOJIbHOM MaTeMaTUKH, UMEIOLIUI cBOei
LEJIBI0  00ECNeYUTh H3y4YE€HUE CBOWCTB M pa3MepoB (UIyp, UX OTHOLICHWH M B3aUMHOE
pacroJIOKEHUE, ONUPAECTCS Ha JIOTMYECKYIO, OKa3aTeNbHYIO JMHUIO. [leHHOCTh u3yueHus
reOMEeTPUH Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMs 3aKJII0YAeTCs B TOM, YTO 00ydaromuics
YUUTCA TIPOBOJUTH JI0KA3aTEIbHBIE PACCYXKICHMS, CTPOUTH JIOIMYECKHE YMO3aKIIIOUEHUS,
JIOKa3blBaThb HMCTUHHBIE YTBEPKACHHUS M CTPOUTh KOHTPIPHUMEPHI K JIO)KHBIM, IPOBOJIUTH
paccy X eHus «OT MPOTUBHOIO», OTINYATh CBOMCTBA OT MPU3HAKOB, (POPMYJIUPOBATH OOpaTHHIE
YTBEPKICHMUSL.

Bropoii 11enpt0 u3yueHus reoMeTpuM SBJISIETCS MCIIOJIb30BaHUE €€ KaK MHCTPYMEHTa IpU
pelIeHNH KaK MaTeMaTH4eCKMX, TaK W INPaKTHUECKUX 3a/ad, BCTPEUAIOLIMXCS B pealbHOU
Ku3HU. OOydaroluiics JOKEH HAyYHUThCS ONpPENEeTUTh T€OMETPUYECKYIo (Urypy, Oomnmcarh
CIIOBAaMM JAHHBIA 4epTEX WM PUCYHOK, HAWTH IJIOLIAJb 3€MEJIBHOI0 Y4acTKa, paccuuTarb
HEOOXOUMYI0 JUIMHY ONTOBOJIOKOHHOTO Kalemss wim TpeOyeMble pa3Mepbl rapaxa s
aBTOMOOWIISI. DTOMY COOTBETCTBYET BTOpAsi, BHIYMCIUTENIbHAS JTUHUS B M3YYEHUU T€OMETpPUHU.
[Ipu pemieHnn 3agad  MOPAKTHUYECKOTO  XapakTepa OOydYalolIUHCS  Y4YUTCS  CTPOUTh
MaTeMaTHYeCKUe MOJENN pealbHbIX JKU3HEHHBIX CHUTyallMil, NpPOBOJUTH BBIYUCICHUS U
OLIEHUBATh aJIEKBAaTHOCTb IOJIYYEHHOT'O Pe3yJIbTara.

KpaiiHe BaxxHO MOAYEPKHBATH CBA3M I'€OMETPUM C JIPYTMMHU Y4eOHBIMU IpeAMETaMH,
MOTUBUPOBATh  MCIIOJB30BaTh  ONPEACNCHHS  TIEOMETPUYECKUX GUIyp U TOHATHIH,
J€MOHCTPHPOBATh NPUMEHEHNE TIOTYYEHHBIX YMEHUN B U3UKE U TEXHUKE. DTH CBA3M Haubosee
SpKO BUJHBI B TeMax «Bekropb», « TpuroHomeTpudeckue COOTHOLEHUS», «MeTo KOOpAUHATY
u «Teopema ITudaropar.

VYueOusbiil Kypc «l'eomMeTpus» BKIIOYACT CIEAYIOIME OCHOBHBIE PA3/eibl COACpPKaHUS:
«l'eomerpuueckue ¢urypsl M uX CBoOilcTBa», «l3MepeHHe TIeOMETpPUUECKUX BEJIUYHUHY,
«/lexapToBbl  KOOpPIMHATBI Ha  IUIOCKOCTH», «BekTopb», «/IBMKEHHS  IUIOCKOCTHY,
«IIpeobpazoBanus MogO0OH.

Ha uzydenue yuebHoro kypca «I'eomerpus» orBoautcs 204 yaca: B 7 kiiacce — 68 4acos
(2 gaca B Henenmo), B 8 kimacce — 68 yacoB (2 yaca B Hezeno), B 9 kimacce — 68 yacos (2 yaca B
HEJICITIO).



COJAEP)KAHUE OBYYEHUA
7 KJIIACC

Hauvanbnubie nonsitus reomerpuu. Touka, mpsiMas, OTPE30K, Jyd. Yroj. Buael yrios.
BeprukansHele W cMexXHble yrabl. buccekrtpuca yrma. JlomaHas, MHOrOyrojbHHK.
[TapannenbHOCTb U NEPIIEHIUKYIIPHOCTD MPSIMBIX.

Cummerpuunsie ¢purypbl. OCHOBHBIE CBOWMCTBA O0CeBOW cuMMeTpuH. IIpumepsl cummerpun
B OKpY>KaroLIeEM MUpE.

OcCHOBHbIE TIOCTPOEHHUSI C TOMOINBIO LMPKYIst U JuHeiku. TpeyronpHuk. Beicora,
MeraHa, OMCCEeKTpHCa, HX CBOMCTBA.

PaBHOOEIpEHHBIN U PABHOCTOPOHHUI TPEYTOJbHUKU. HepaBeHCTBO TpeyrojbHUKA.

CpoiicTBa M TpU3HAKU paBHOOEAPEHHOrO TpeyrojbHUKa. IIlpu3Hakum paBeHCTBa
TPEYTOJbHUKOB.

CBolicTBa M NPHU3HAKU NapaJIeNbHBIX NpsAMbIX. CyMMa yIJoB TpeyrosibHHKAa. BHeniHue
YIJIBI TPEYTOJIbHUKA.

IIpsimoyronbHbIN TpeyroiabHUK. CBOWCTBO MeEIMAaHBl MPSIMOYTOJIBHOI'O TPEYTOJbHUKA,
NpOBEACHHOW K TrunoreHyse. IIpu3sHaku paBeHCTBA MPSMOYTOJNBHBIX TPEYTOJIBHHUKOB.
[IpstMOyTOBbHBIN TPEYTOJIbHUK ¢ yriaoM B 30°.

HepaBeHcTBa B reOMeTpHH: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O [UIMHE JIOMaHOM,
TeopeMa o OoJIbIIeM yTiie U 00oJIblIel cTopoHe TpeyroibHuKa. [leprnenauKkynsp 1 HaKJIOHHas!.

I'eomeTpruueckoe MecTo Touek. buccekTpuca yria M CepeIMHHBIN NEPNEHIUKYISIP K
OTPE3KY KaK F€OMETPUYECKHE MECTa TOYEK.

Okpy’XKHOCTb M KpyI, XOpAa M JAMaMeTp, HUX CBOHcTBAa. B3ammHOe pacnosioxeHue
OKpY>XHOCTH M mpsiMol. KacaTtenbHasg M cekymas K OKpyXKHOCTH. OKpy>KHOCTb, BIIMCaHHasl B

yroJj. BrincanHas 1 onmcaHHas OKpY>KHOCTH TPEYTOJIbHUKA.
8 KJIACC

YersipéxyronpHuku. llapamnenorpamm, e€ro nmpu3Haku M CBOMCTBA. YacTHblE cirydau
napajiesIorpaMMoB (MIPSIMOYTOJIBHUK, poMO, KBaJpaT), UX NMpU3HAKu U cBoiicTBa. Tpameuus,
paBHOOOKas Tpanenus, e€ cBoiicTBa u npusHaku. [IpsaMoyronbHas Tpaneuus.

Meron ynBoenuss menuansl. llenTpanbHas cummerpusa. Teopema daneca u Teopema o
IIPONOPLUOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEyrojibHUKA U Tpanenuu. L{eHTp Macc TpeyroyibHuKa.

[Tonobue TpeyronbHUKOB, KOAPGUIMeHT momodus. [Ipu3Haku mogo0usi TPEyroJbHUKOB.
[TpuMeHeHne nog00Ms TPU PELLICHUH PAKTUYECKUX 3a/1a4.

CpoiicTBa 1uiomanei reomerpuueckux ¢uryp. @opmyssl JUIsl TUIOMIAIU TPEYroibHUKA,
napasenorpaMma, pom6a u tpaneruu. OTHOIIEHHE TUIoIae MoJ00HBIX GUryp.

Beruuncnenue miomanei TpeyroibHIKOB U MHOTOYTOJIbHUKOB Ha KJI€T4aToi Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl I[ludaropa mpu pemieHHMH NPaKTHUECKUX
3aj1ad.

CuHyc, KOCHHYC, TAHI'€HC OCTpPOrO YIJIa MpPsIMOYIOJbHOIO TpeyrojbHuKa. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKAeCTBO. TpuroHomerpuueckue GyHkimu yriios B 30, 45 u 60°.

Brnucannble M LEHTpAJIbHBIE YTJIbI, YTOJ MEXIY KacaTeIbHOM U XOPAOW. YTIIBI MEXIY
XOpJAaMH M CeKyIIMMH. BrucaHHble ¢ ONMCAaHHbIE YeTHIPEXYTOJbHUKHU. B3anmHoe



pacrioyio)keHue ABYX OKpykHocTed. Kacanme oxpyxkHocredd. OOmume KacaTelbHble K JBYM
OKPY’KHOCTSIM.

9 KJIACC

Cunyc, kocunHyc, TaHreHc yrioB oTr 0 go 180°. OCHOBHOE TPHIOHOMETPHYECKOE
TOXeCTBO. POPMYJIbI IPUBEACHHUS.

Pemenne tpeyronpHukoB. Teopema KOCHHYCOB M TeopeMa CHHYCOB. Pemienune
IIPAKTUYECKUX 3a7a4d C UCIOIb30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

IIpeobpaszoBanue nogodus. [logobue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 Ipon3BEEHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHUU OTPE3KOB CEKYIIUX,
Teopema O KBaJpare KacaTeJIbHOM.

Bekrop, nnuHa (MOAyNb) BEKTOpa, COHANPABIEHHBIE BEKTOPBI, HPOTHBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpaIlUd HaJ
BEKTOpaMHU. PaznokeHue BeKTOpa Mo JBYM HEKOJUIMHEApHBIM BekTopaMm. KoopauHartsl BEKTOpa.
CkansipHO€ IPOM3BEIEHNE BEKTOPOB, IPUMEHEHUE JUIsl HAXOKACHUS IJIMH U yTJIOB.

JlekapToBbl KOOpAMHATBI HAa IUIOCKOCTH. YPaBHEHHS IIPSIMOM U OKPYKHOCTU B
KOOpJMHATAaX, IEPECEUEHNE OKPYKHOCTEN U MPSAMBIX. MeTo1 KOOpJMHAT U €r0 IIPUMEHEHHUE.

[IpaBuibHBIE MHOTOYTOJBHUKH. JJTMHA OKpYKHOCTHU. ['pagycHas U paguaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYyT OKpykHOCTel. [limomans kpyra, CEeKTopa, CerMeHTa.

JIBMIKEHMSI IIJIOCKOCTU M BHYTPEHHHE CUMMETPHUH (Uryp (3J€MEHTapHbIe IPEICTABICHHS).
[TapannensHbiit epenoc. [1oBopoT.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMbBI YYEBHOI'O
KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yJbTATBI OCBOCHHS MpOrpaMMmbl y4debHOro kypca «['eomerpus»
XapaKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIINTAHHE:

IIPOSIBIEHUEM MHTEpeca K IMPOUUIOMY M HACTOSILEMY POCCHMCKOW MaTeMaTHKH,
LICHHOCTHBIM OTHOLIEHWEM K JOCTHKEHUSIM PpOCCHMCKHX MAaTEMATUKOB W POCCHICKON
MaTEeMaTHYECKOH IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JOCTHKEHUH B IPYTUX HayKax W MPUKIIAJIHbBIX
chepax;

2) rpaskaaHcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

TOTOBHOCTHIO K BBINIOJIHEHUIO OOS3aHHOCTEM TpakJaHWHA W pealu3aldl ero Ipas,
MPEJICTaBJICHUEM O MaTeMaTHYeCKHX OCHOBaxX (YHKIMOHUPOBAHHS PA3IUYHBIX CTPYKTYP,
SBJICHUN, TPOLEAYpP T'PaKJAHCKOTO O0IIecTBa (HampuMep, BBIOOPHI, ONPOCHI), TOTOBHOCTBIO K
OOCYX/IEHUIO STHYECKUX MpoOJeM, CBSI3aHHBIX C MPAKTHUYECKHUM MPUMEHEHHEM JIOCTH)KEHUH
HAyKH, OCO3HAHUEM Ba)KHOCTU MOPAJIbHO-ITHUECKUX MPUHIUIIOB B IEATEIbHOCTH YUEHOTO;

3) TpyaoBOe BOCIMTAHME:

YCTAHOBKOW Ha aKTHMBHOE YYacTHE B PEIICHUM MNPAKTUYECKUX 3aJad MaTeMaTH4EeCKOM
HAIpPaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTeMaTUYECKOTO 0Opa3oBaHUs Ha MPOTSKEHUH BCei
KU3HU 711 YCHEIIHON MpoQecCuOHANbHON IeATEeIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPDOM U TIOCTPOCHHEM WHAMBUAYAIbHON TpaeKTopuu o0Opa3oBaHUS U
KM3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTMYECKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K 3MOILMOHAJIBHOMY M A3CTETHMUECKOMY BOCHPHUATHIO MaTeMaTHYECKHUX
00BEKTOB, 3a/1a4, PEUICHNUH, pacCyKICHHI, YMEHHUIO BHJIETh MaTEMAaTHIECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 TO3HAHMS:

OpHUEHTAIMe B NEATEIHLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpPEICTaBICHHN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSI UEJIOBEKa, NPUPOIBI M OOIIeCTBa, MOHUMaHHEM
MaTeMaTHYeCKOM HayKH Kak cgepbl YelOBEYECKOW esTEeIbHOCTH, ATAlloB €€ pa3sBUTHUA U
3HaYUMOCTH JUISl pa3BUTHS LUBUIM3ALUY, OBIAJACHUEM SI3bIKOM MATEMAaTUKHA U MaTEMaTUYECKON
KyJIbTYpOH Kak CpeICTBOM TIIO3HAHUS MHpaA, OBJAJACHUEM NPOCTEHIIMMU HaBbIKAMHU
HCCIIEA0BATENIBCKON IEATEIIbHOCTH;

6) ¢usuueckoe BocnuTaHue, (GoOpMHpPOBAHHE  KYJbTYPbl  3I0POBbS U
3MOLMOHAJIBLHOIO 0JIAronoJay4us:

TOTOBHOCTBIO NPHUMEHSATh MaTeMaTHYECKHWE 3HAHUS B HMHTEpPEcax CBOEro 370pOBbS,
BEJICHUS 37J0pPOBOr0 00pa3a *U3HU (3J0pOBOE MUTaHHE, COANIAHCUPOBAHHBIN PEXUM 3aHATHH U
OTAbIXa, peryisipHas (usnueckass aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBBIKA peduieKCuH,
MIPU3HAHUEM CBOETO IpaBa Ha OMIMOKY M TaKOIo jKe MpaBa JAPYroro 4ejaoBeKa;

7) 3K0JI0rM4ecKoe BOCIIMTAHME:

OpUEHTallMEeW Ha NMPUMEHEHHE MaTeMaTHMYeCKUX 3HAHWW JJI pelIeHHs 3a1ad B 00JacTH
COXPAHHOCTH OKpPY’KaIOIIEeW Cpenabl, IUIAHUPOBAaHUS IMOCTYNKOB M OLEHKH HX BO3MOYKHBIX
MOCHEACTBUM ISl OKpY>KaloLIel cpebl, OCO3HAHMEM IJI00AIbHOTO XapakTepa IKOJIOTHYECKUX
mpo0JsieM U MyTel UX pelieHus;



8) aganTanus K H3MEHAIMMCS YCI0BHAM COLMAILHON M IPUPOAHOI Cpeabl:

TOTOBHOCTBIO K JICMCTBHUSIM B YCIIOBHMSIX HEONPEAEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 IMPAKTUYECKYIO IEATEIBHOCTh, B TOM YMCIIE YMEHUE YUUTBCS y IPYTHUX
Jrofiel, MpuoOpeTaTh B COBMECTHON JEATEIbHOCTH HOBBIC 3HAHMS, HABBIKM M KOMIIETEHLIUU W3
OMbITa APYTHUX;

HE0O0XOIMMOCTBIO B ()OPMHUPOBAHNU HOBBIX 3HaHWM, B TOM uucie GopMyIHpOBaTh UJIEH,
MOHATUS, TUIOTE3bl 00 00BEKTaX M SABJICHMAX, B TOM UYHUCIIE paHEe HEU3BECTHbIX, OCO3HABATh
neguIUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEMH, TNIAHUPOBATh CBOE Pa3BHUTHUE;

CIIOCOOHOCTBIO  OCO3HABAThb CTPECCOBYIO CHUTYAllMIO, BOCIPHUHUMATH CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIMI KOHTpMEp, KOPPEKTUPOBATh NPUHUMAEMblEe PEIICHUS U
neicTBus, GopMyIupoOBaTh U OLIEHUBATH PUCKH U TIOCIEACTBHSA, (POPMHUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIbTATDI
Ilo3HaBaTebHbIE YHHBePCcAJIbHbIE YUeOHbIe AelcTBUS

ba3oBble Jiornyeckue 1eMCTBUA:

® BBIBISATH M XapaKTepU30BaTh CYILIECCTBEHHbIC MPU3HAKHM MAaTEMaTH4YECKHMX OOBEKTOB,
MOHSITUN, OTHOIICHWH MEXIy MOHATHAMH, (HOPMYIHPOBATH OMPEICICHUS TMOHITHA,
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(DUKAIIMK, OCHOBAHUS JUIsI OOOOIICHUS
CpaBHEHMSI, KpUTEPUU TIPOBOJIMMOTO aHAIIN3A;

® BOCIPHHHMATH, (HOPMYIHPOBATh M MPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTEIbHBIC U
OTpUIATEIIbHBIC, SIMHIYHBIC, YACTHBIC U O0IIUE, YCIIOBHEIC,

® BBIABIATH MAaTEeMAaTUYECKHE 3aKOHOMEPHOCTHU, B3aUMOCBSI3HU U MPOTHBOpEUHs B (DaKTax,
JAHHBIX, HAONIOJACHHUSX W YTBEPXKJICHUSAX, MpEIJiaraTh KPUTCPUH IS BBISIBICHUS
3aKOHOMEPHOCTEW Y IPOTHUBOPEUHMIA;

e JleNaTh BBIBOJBI C UCIOJIL30BAHUEM 3aKOHOB JIOTUKH, NEAYKTHBHBIX U WHIYKTHBHBIX
YMO3aKJIIOUeHUH, YMO3aKIIOUECHHI IO aHAJIOTHH;

e pa30duparh J0OKA3aTEIHCTBA MATEMATHYECKUX YTBEPKICHUH (TIPSIMBIE U OT TIPOTHBHOTO),
MIPOBOJAMTH CAMOCTOATEIBHO HECIOXHBIE JOKAa3aTEeNbCTBA MAaTeMaTH4eCKHX (DaKToB,
BBICTPanWBaTh apryMEHTAIIHIO, TTPUBOJIUTH PUMEPBI U KOHTPIPUMEPHI, 00OCHOBBIBATH
CcOOCTBEHHBIE PACCYXICHHUS,

e BbIOMpaTh CHocoO pemieHus ydeOHOW 3agaud (CpaBHMBATh HECKOJIBKO BapHUaHTOB
pelleHus, BEIOMpaTh Hanbojee MOAXOAAIIUN ¢ YIETOM CaMOCTOATEIHHO BBIACICHHBIX
KpUTEPHUEB).

ba3oBble ucciienoBaTe/ibCKHe AeCTBUS:

® CMOJNB30BaThb  BOMPOCHI  Kak  MCCIENOBATENbCKUI ~ MHCTPYMEHT  IO3HAHUS,
(dbopMyIMpOBaTh BOMPOCHI, (PUKCUPYIOIIHE MPOTUBOPEUNE, POOIEeMy, CAMOCTOSTEIHHO
YCTaHABIIMBAaTh MCKOMOE M JaHHOE, (OPMUPOBATH THUIOTE3Y, apTyMEHTUPOBATH CBOIO
MTO3UIUI0, MHCHHC,

® TMPOBOJIUTH IO CaMOCTOSTEIHHO COCTABICHHOMY IUTAHY HECJOXKHBIM JKCIEPUMEHT,
HEOOJIbIIOE MCCIIEOBAHUE [0 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4eCKOIo
00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXTy COOOM;

® caMOCTOATeIbHO (opMynHpoBaTh OOOOIIEHHS M  BBIBOABI 1O  pe3ylibTaTaM
MPOBEAEHHOTO HAOJIOICHUS, UCCIIEIOBAHMS, OIEHUBATH JTOCTOBEPHOCTH MOJYYEHHBIX
PE3yIbTaTOB, BBIBOJIOB U 000OIICHMIA;



IMPOTrHO3UPOBATH BO3MOIKHOC PA3BUTHUC IIPOLIECCCA, 4 TAKIKC BBIIBUTI'aATh IMPCAITIOJIOKCHUA
O €ro pa3BUTHUHU B HOBLIX YCJIOBUAX.

Padora ¢ undopmanmeii:

BBISIBJISITh HEJOCTATOUHOCTh U N30BITOYHOCTH MH(POPMAIIUH, TAHHBIX, HEOOXOIUMBIX IS
pelIeHus 3a1a4H;

BbIOUpaTh, aHAIM3UPOBATH, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH WHGOPMAIUIO
pa3IMYHBIX BUJOB U (HOPM MPE/ICTABICHHUS,

BbIOUpaTh (opMy npeacTaBieHUuss HHGOPMALMU U WLIIOCTPUPOBATh pellaeMble 3a7auu
CXeMaMH, AuarpaMMaMu, HHOU rpaduKoii U MX KOMOMHAIIMSIMH;

OLICHUBATh HAJAEKHOCTh MHPOPMAIMK 110 KPUTEPHUSM, MPEUIOKEHHBIM YUYUTEIIeM WIH
c(hOpMyJIUPOBAHHBIM CAMOCTOSITENTLHO.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIbHBIC y‘leﬁﬂble JelCcTBHUA:

BOCIIPUHUMATh U (HOPMYIHUPOBATH CYXJACHHUS B COOTBETCTBHM C YCIOBUSIMHU M ICNSIMU
oOmmIeHusI, SICHO, TOYHO, TPaAaMOTHO BBIPaXXaTh CBOIO TOYKY 3pPCHHSI B YCTHBIX U
MUCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY PEIICHUs 3aJlad, KOMMEHTHPOBATh
TIOJTYYCHHBIH Pe3yiIbTaT;

B X071€ 00CY>KICHUS 33a7aBaTh BOMPOCHI MO CYIIECTBY OOCY>KAaeMOM TEMBI, IPOOIEMBI,
pemaemMoi 3aauu, BEICKa3bIBaTh HJICH, HALICJICHHBIC HA TIOUCK PEIIEHHsI, COMTOCTABIATh
CBOM CYXXJICHUS C CYXJICHUSIMH JIPYTHUX YYACTHHKOB JHAIOTa, OOHAPYKHBATh Pa3INdne
U CXOJCTBO TMO3MIMH, B KOPPEKTHOH ¢opme (HOpMYIHpOBATh PA3HOTIACUS, CBOH
BO3PXKCHHUS;

NPEJCTABIATh PE3YJIbTAThl PEIICHUS 33/1a49H, SKCICPUMEHTa, MCCIESIOBaHMSA, MPOCKTa,
CaMOCTOSITEIIFHO BBIOMpaATh (OpPMAT BBICTYIUICHUS C y4YETOM 3ajad Mpe3eHTAlUU U
0COOEHHOCTEH ay TUTOPHH;

MOHUMATh M MCIIOJIb30BATh MPEHMYIIECTBA KOMaHIHON ¥ MHIUBUAYAILHOU PabOThI IpU
pelIeHrnr y4eOHbIX MaTeMaTHYECKHX 3a71a4;

NPUHUMATD 11eJIb COBMECTHOHM JICSITEIbHOCTH, IJIAHUPOBATh OPTaHU3AIIUI0 COBMECTHON
paboThl, pactpeaensaTh BUAbI padoT, TOroBapuBaThCs, 00CYKIaTh MPOLECC U Pe3yabTaT
paboThl, 00001IaTh MHEHHUSI HECKOJIBKUX JTIOICH;

y4acTBOBATh B TPYNIOBBIX (popMax paboThl (00CykIeHHs, 0OMEH MHEHHUSIMHU, MO3TOBBIC
MITYPMBI U JPYTHE), BBITOIHATH CBOIO YacTh paOOTHI M KOOPAUHUPOBATH CBOU JIEHCTBUS
C IpYTMMH YJI€HaMH KOMAaH[bI, OIIEHHBATh Ka4eCTBO CBOETO BKJIJa B OOLIHMA MPOIYKT
M0 KpUTEPHsIM, CHOPMYITHPOBAHHBIM YUYACTHUKAMU B3aUMO/ICHCTBUSI.

PeryasituBHbIe yHUBEpCaJIbHbIE Y4eOHbIe 1eiiCTBUSA

Camoopranu3anus:

CaMOCTOSITEJIbHO COCTABJIATh IUIAH, QJTOPUTM pEIIeHUs 3ajadyd (WM €ro 4YacTb),
BBIOMpATh CcHocOo0 pelmeHus ¢ Yy4€TOM MMEIOUIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBAaTb U KOPPEKTUPOBATh BAPUAHTBHl PEUICHUN C YYETOM
HOBOH MH(OpMAIHH.

CaMOKOHTpOJIb, 3MOLIMOHAJIbLHBLIA HHTEJLJIEKT:

BJIQJIETh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJS MpoIlecca U pe3ylbTaTa perieHHs
MaTeMaTHYECKOH 3a1a9H;



® [IpEIBUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IIPHU PELICHUM 3aJjaud, BHOCHUTH
KOPPEKTHBBI B JIESTEILHOCTh Ha OCHOBE HOBBIX OOCTOSTENIHCTB, HAHJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYHOCTEN;

® OIICHUBaTh COOTBETCTBUE pe3yibTaTa AESTEIbHOCTU IOCTABICHHOM LIENIM U YCIIOBHSIM,
OOBSICHATH MPUYUHBI JOCTHKEHHS MJIM HEIOCTUKECHUS LIEJIM, HAaXOIUTh OLINOKY, 1aBaTh
OLICHKY ITPHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOydeHus B 7 kjacce OOydYaromMiics TMOMYYHUT CIEAYIOIIUE TpeaIMETHBIS
pe3yJIbTaThl:

Pacrio3naBaTh M3yueHHBIE TEOMETPUYECKHE (UTYPBI, OMNpenensTh WX B3aUMHOE
pacmonoxeHue, M300pakaTb TeoMeTpudeckhe (UTYPHI, BBITIONHATH YEPTEKH MO YCIOBHIO
3agaud. M3MepsaTh JNMHEWHbIE W YIJIOBBIE BEIMYMHBI. PemaTe 3agauv Ha BBIYMCIIEHUE JIMH
OTPE3KOB U BEJIMYHH YIJIOB.

Jlenath TpyOyI0 OLICHKY JIMHEWHBIX W YTJIOBBIX BEIMYMUH MPEIMETOB B PEaIbHON KU3HH,
pa3MepoB MPUPOTHBIX 00BEKTOB. PaznuyaTs pasmMepsl ’TUX 0OBEKTOB MO MOPSIKY BETUIHHBI.

CTpouTh UepTEXKHN K TEOMETPUUECKUM 3a7a4aM.

[Tonp30BaThbCcsi TpU3HAKaMU PABEHCTBA TPEYTrOJIBHUKOB, HCMOJb30BaTh NPU3HAKU U
CBOMCTBA paBHOOGIPEHHBIX TPEYTOJIBHUKOB NP PEIICHUH 3a]1a4.

[IpoBOIUTH JIOTHYECKHE PACCYKICHUS C UCIIOJIBb30BAHUEM T€OMETPUUECKUX TEOPEM.

[Tonp30BaTbCcsi MpHU3HAKAMHM PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJIBHUKOB, CBOHCTBOM
MEIHaHbl, TMPOBEIEHHON K THUIOTEHY3€ MPSIMOYTOJIBHOIO TPEYTOJbHHUKA, B PEIICHUU
reOMETPUYECKHUX 3a]1ay.

Onpenenars nmapauieIbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpPbIE 00pa3yeT C HUMH
cexkymas. Onpeaenars NapajieIbHOCTh MPSAMBIX C MOMOILBIO PABEHCTBA PACCTOSTHUM OT TOUEK
OJIHOM MPSIMOM 710 TOYEK APYTrou MpsIMOH.

Pemarp 3amaun Ha kieT4aroit Oymare.

[IpoBOAWTh BBHIYHCICHUS W HAXOAWUTh YHCIOBbIE W OYKBCHHBIE 3HAYCHHUS YIJIOB B
FEOMETPUYECKUX  3aJayax C  HUCIOJb30BAHHEM CYMMBbI  YIJIOB  TPEYrOJbHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB YTJIOB, OOpa30BaHHBIX MpPU IEPECEUECHUU JBYX MapauIeIbHBIX
NPSAMBIX CEeKYIIeil. Pemarh npakTuyecKue 3aa4i Ha HaX0KICHUE YTIIOB.

Bragets nmoHsTHEM r€OMETPHUECKOTO MECTA TOUCK. Y METh ONPEEsITh OMCCEKTPUCY YTIIa
Y CepEeAMHHBINA NEPIEHIUKYIISIP K OTPE3KY KaKk FEOMETPUUECKHE MECTa TOYEK.

DopMyJIUPOBATH OMPEACICHUSI OKPYKHOCTU U KPyTa, XOPAbl M JAUaAMETpa OKPYKHOCTH,
MOJIb30BAThCS UX CBOMCTBAMU. Y METh IPUMEHATH 3TH CBOKMCTBA IIPU PELLIEHUH 3a1a4.

Brnanere moHATHEM ONMCAHHOW OKOJO TPEYrOJIbHUKA OKPYKHOCTH, YMETh HAXOIUTh €€
ueHtp. [lonp3oBarbest pakTaMu 0 TOM, YTO OMCCEKTPUCHI YIJIOB TPEYTOJIbHUKA MEPECEKAIOTCS B
OJIHOM TOYKE, U O TOM, YTO CEpPEAUHHBIC MNEPHEHAUKYJAPbl K CTOPOHAM TPEYTrOJbHUKA
MEePECEKAIOTCS B OJTHOM TOYKE.

Bramerp mnoHATHMEM ~KacaTeNbHOM K  OKPYKHOCTH, IIOJb30BATHCSI TEOPEMOU O
MEePNEHANKYISIPHOCTH KacaTeJIbHOM U paJinyca, NPOBEIEHHOTO K TOUKE KACAHMUS.

[Tonp30BaTbCcsi TPOCTEHITUMHU T€OMETPUUECKUMHM HEPAaBEHCTBAMHM, TIOHUMATh MX
MIPAaKTUYECKUI CMBICIL.

[IpoBOAUTH OCHOBHBIE TEOMETPUUECKUE MIOCTPOEHHUS C IOMOIIBIO LIMPKYJIS U JIMHENUKH.



K koniy oOyuenuss B 8 kJjiacce oOydaroumuiics MOJMYYHUT CJEIYyIOIIUE INpeIMEeTHbIE
pe3yabTaThl:

Pacrio3HaBaTh OCHOBHBIE BUJBI YETHIPEXYTOJBHUKOB, HUX 3JIEMEHTHI, IMOJIb30BAaThCA WX
CBOMCTBAMH IIPH PEIICHUH F€OMETPUYECKUX 3a/1a4.

[IpumeHsITH CBOICTBAa TOUKM NEpecedeHHs] MeIuaH TpeyroibHHKa (LEeHTpa Macc) B
pEelLIeHnN 3a1ay.

Bnagers moHATHEM CpEeNHEN JIMHUM TPEYTrOJbHUKA M TpanelWH, IPUMEHATh UX CBOMCTBA
IIpU pPELICHUHM reomerpudeckux 3angad. Ilomp3oBartbecst Teopemon Paneca U TEOpeMoOu O
IIPONOPLUOHAIIBHBIX OTPE3KAX, IPUMEHATH UX AJIS PELIECHUS IPAKTUYECKUX 3a/1ad.

[IpuMeHsITh NPU3HAKU [TO100USI TPEYTOJIbHUKOB B PELICHUH T€OMETPUUECKHX 3a/1au.

[Tons3oBatbesi Teopemoit [ludaropa ans pemieHHs TEOMETPHUYECKUX M MPAKTUYECKUX
3aga4. CTpOUTH MaTEMaTHYECKyl0 MOJENb B NMPAKTUYECKUX 3aJadax, CaMOCTOSTENBHO NEIaTh
4epTEX U HAXOJUTh COOTBETCTBYIOLINE JITTUHBI.

Bnagers NOHATHAMH CHHYCa, KOCHMHYCa M TaHIE€HCAa OCTPOro yrjla IPSMOYTOJIBHOTO
TpeyrojapHuka. [101p30BaThCS 3STUMHU NOHATHUAMH JUI PEILIEHUS IPAKTUYECKUX 3a1ad.

Bobruucnare  (pa3nuyHBIME - cllOcO0aMu)  IUIOMIAJAL  TPEYrOJIbHUKA M IJIOUIATU
MHOTOYTONBHBIX  (uryp (Monb3ysAch, TIA€ HEOOXOIUMO, KalbKynaropom). [IpuMeHsTh
MI0JTyYE€HHbIE YMEHHS B IPAKTUYECKUX 3a/1adax.

Bnagerp MOHATUSMHU BIMCAHHOTO W LEHTPAJIBHOTO YIJa, MCIOJNb30BaThb TEOPEMBI O
BIIMCAHHBIX YyIJIaX, yIJIax MEXAYy XOopJaMH (CEeKYLIMMHM) M yIie MeXAy KacaTelabHOH M XOpaoi
MIPU PEIICHNN T€OMETPUYECKUX 3a/1a4.

Bnagers MOHATHEM ONMCAHHOIO YETBHIPEXYTOJIBHHUKA, IPUMEHATh CBOWCTBA ONMCAHHOIO
YETBIPEXYTOJIBHUKA TP PEIICHNH 3a1a4.

IIpyuMeHsITh NOyYEeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMAaTHMYECKUE MOJEIU JUIS
3ajJ]a4 peasbHON KHU3HHU U MPOBOAUTH COOTBETCTBYIOIINE BBIUMCICHUS C IPUMEHEHUEM MO00Us
Y TPUTOHOMETPHH (TI0JB3YACh, TIe HE0OX0AUMO, KaTbKYIISATOPOM).

K koniy oOyuenuss B 9 kJjacce oOydaroUMiics MOJMYYHT CIEIYIOIIUE IMPEIMETHBIE
pE3yJIbTaTHI:

3HaTh TPUTOHOMETpHUYECKHE (QYHKIUH OCTPbIX YIJOB, HAXOAWTh C HMX IOMOIIbIO
pasiiyHble  BJIEMEHThl  MPSMOYTOJbHOIO  TPEYrojbHUKA  («peUIeHHe  MpPSIMOYTOJbHBIX
TPEyroJIbHUKOB»). HaxoauTe (C MOMOIIBbIO KaJIbKYJIATOpPA) UIMHBL U YIJIbI ISl HETAOJMYHBIX
3HAYCHUM.

[Tonp30BaTbest GOpMyIaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUIS HAXO0X/I€HNS COOTHOILLIEHUI MEXy TPUTOHOMETPUUECKUMHU BEIUUNHAMH.

Hcnonb30BaTh TEOpPEMbl CUHYCOB M KOCMHYCOB JUIsl HAXOXKJIEHUS Pa3IMUHBIX JIEMEHTOB
TPEYTOJIbHUKA («pEIIEHUEe TPEYrOJIbHUKOBY), NMPUMEHATh UX INPHU PELICHHH T'€OMETPUUYECKUX
3a/1a4.

Brnaners noHatusMu npeoOpa3oBaHus 1Mo100us, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX
¢uryp. ITonp3zoBatbes cBOiCTBaMU 110/100MST TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIIAT JUIMHBI U
HAXOJUTh YIJIbl y NMOJO0OHBIX Guryp. IIpumMeHsaTs cBoWCTBa M0A00MS B MPAKTUYECKHUX 3a/]adax.
YMeTh NpUBOIUTH MPUMEPHI OJOOHBIX (PUTYD B OKpPY’KAIOIIEM MUpE.

[Tonb30BaTbes TEOpEMaMU O MPOU3BEACHUU OTPE3KOB XOpZ, O NMPOU3BEIECHUH OTPE3KOB
CEKYIIUX, O KBaJIpaTe KacaTeIbHOM.

[Tonp30BaTbcsi BEKTOpaMH, IMOHUMATh WX TEOMETPUYECKUA U (DPU3NYECKUA CMBICH,
NPUMEHSTh UX B PEIICHUH TeOMEeTpUYecKHX M (usnueckux 3anad. [IpuMeHATh ckanspHoe
IIPOU3BEICHNE BEKTOPOB AJIs1 HAX0XKIEHUS AJIMH U YIJIOB.



Ilonp30BaTbcs METOAOM KOOPAMHAT HA IUIOCKOCTH, IPHUMEHATH €ro B PELIEHUU
reOMETPUUYECKUX U MPAKTUYECKUX 3a]a4.

Bnagers MOHATHSMM NMPaBUJIBHOIO MHOTOYTOJbHHMKA, JUIMHBI OKPY>KHOCTH, JUIMHBI JTyTU
OKPY>KHOCTH M paJuaHHOW MeEpbl yTIja, yMEThb BBIUHCIATH IUIOHNIANb Kpyra M €ro 4acTew.
[IpuMeHsTh MOy4eHHbIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

HaxonuTth ocu (WM LEHTPHI) CUMMETpUU (DUTYp, MPUMEHATh JBUKEHUS IJIOCKOCTU B
IIPOCTEHIINX CITydasx.

IIpuMeHsITh NOyYEeHHBbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMAaTHYECKUE MOJEIU JUIS
3ajJ]au peabHON KHU3HHU U MPOBOAUTH COOTBETCTBYIOIINE BBIUMCICHUS C IPUMEHEHUEM MO00Us
¥ TPUTOHOMETPHUYECKUX (DYHKIHH (TI0JIB3YSCH, T/Ie HE0OXOIUMO, KAIBKYJIATOPOM).



TEMATHUYECKOE INTAHUPOBAHUE
7 KJIIACC

KoaunvecTBo yacos JIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM uugpoBbIe
Ne n/m P Kontpoabnbie | IlpakTuueckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypcsbl
[Ipocreiime reoMmeTpuueckue PUrypol u
1 I/DE) cBoricTBa. M3me epHHe reOMj; I/I}‘IIZCKI/IX 14 bubmmorexa LIOK
' p P https://m.edsoo.ru/7f415¢e2e
BEJINYUH
bu6mmoreka [JOK
2 T 22 1
PEYTOMBLHHKH https://m.edsoo.ru/7f415¢e2e
3 [TapamienpHble npsAMbIe, CyMMa YIJIOB 14 1 bubnnorexa [IOK
TpeyrojbHUKa https://m.edsoo.ru/7f415e2e
4 OKpy’KHOCTb U KpyT. [ 'eomeTpuueckue 14 1 bubnuorexa LIOK
IIOCTPOEHUS https://m.edsoo.ru/7f415¢e2e
. bu6mmoreka [JOK
IT 4 1
> OBTOpeHKE, 0000MEHNE SHamHii https://m.edsoo.ru/7f415¢e2e
OBIIEE KOJIMYECTBO YACOB 110 [TIPOT'PAMME 68 4 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KUIACC

KosanuyectBo yacos DJIEKTPOHHBIE
HaumenoBanue pa3aeioB M TeM (uudpoBbie)
Ne o/t P Kontpoabnubie | IlpakTuueckue p
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
N bubmuoreka [JOK
1 4 12 1
CTHIPEXYTOMLHIKH https://m.edsoo.ru/7f417¢18
Teopema Paneca u reopema o
2 MIPOTIOPITMOHABHBIX OTPE3KaX, MOJ0OHbIE 15 1 bubmmorexa IIOK
poropit P - 1104 https://m.edsoo.ru/7f417¢18
TPEYTOIbHUKHU
[Tmomane. Haxoxaenue mionanen
3 Tpe IfOJfbHI/IKOB u f\[/[HOI‘O rojrjﬂilx ¢ur 14 1 bubnmorexa LIOK
pey y M https://m.edsoo.ru/7f417e18
[Tnomaau noo0HBIX puUryp
4 Teopema ITudaropa u Havana 10 1 bubmmoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417¢18
VYTriabl B OKpY>KHOCTH. BriricanHelie u
5 ONMCAHHbBIC YETHIPEXYTOJIbHUKHU. 13 1 bubnmnoreka [JOK
KacarenbHble k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417¢18
OKpY>KHOCTEH
Bbubnuoreka [JOK
I1 7 4 1
6 OBTOpeHuE, 0000MeHue SHamHii https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 [IPOIT'PAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KUIIACC

KosanuyectBo yacos DJIEKTPOHHBIE
HauMeHoBaHHe pa3/iejioB U TeEM (uudpoBbie)
Ne n/m P Kontpoannbie | IlpakTuueckue p
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchbl
| Tpuronomerpus. Teopembl KOCUHYCOB U 16 | bubmuoreka [IOK
CHHYCOB. Pemienue TpeyroJbHIKOB https://m.edsoo.ru/7f41al2c
) [IpeobpazoBanue mogobus. Merpuueckue 10 1 bubmuoreka [IOK
COOTHOLLIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
but6mmoreka [{OK
B 12 1
3 CKTOPBI https://m.edsoo.ru/7f41al2¢
4 JlekapTOBbI KOOPAUHATHI HA MIIOCKOCTH 9 1 bubmorexa TIOK
P P https://m.edsoo.ru/7f41al2¢
[TpaBusibHBIE MHOTOYTONIBHUKH. JlTHHA
5 OKPY’)KHOCTH M TUIOIIAb KpyTa 8 bubmmorexa [TOK
Py B 'HV pyra. https://m.edsoo.ru/7f41al2c
Brruucnenue mnomaznei
but6mmoreka [JOK
6 JIBHOKCHMSL ILIOCKOCTH 6 https://m.edsoo.ru/7f41al2¢
7 [ToBTOpeHue, 06001IeHNE, CHCTEMaTH3AIUS 7 ) bubmuorexa [JOK
3HaHUHU https://m.edsoo.ru/7f41al2¢c
OBIIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

YYEBHO-METOJIMYECKOE OBECIHEYEHUE OBPA3OBATEJILHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYHEHUKA

* ['eomerpus, 7-9 knaccsl/ Aranacst JI.C., byry3os B.®., Kagomues C.b. u npyrue,
AxkuunonepHoe obmiectBo «M3natensctBo «IIpocemmenue»

e Jlunaktuueckue mMaTepuaibl o reomerpun K yueOnuky JI.C. AtanacsiHa u ap.
«I"'eometpus. 7 - 9 kimacco»

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

Harnsinaeie mocoOust ( TaOIHIIBI, CXEMBbI, YEPTEKHU, MOJIETH TeOMETpUUECKuX (uryp)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET

http://school-collection.edu.ru — koekust 06pazoBaTeNbHBIX pecypcos; InternetUrok.ru - Buaeo
YPOKH;

www.math-on-line.com-3anuMarenbHas MaTeMaTHKa; http:// www.logpres.narod.ru — npumepbl

WHPOPMALMOHHBIX TeXHOJOTHi; http://www.allmath.ru - Bcst MaremaTnka;

http://mathem.h1.ru — MmaTemaTuka on-line;

http://www.exponenta.ru - oOpa3oBaTeIbHbIIl MATEMAaTUICCKUN CaMT;

«2nextpornHas 6unbmnoTexa2000 mo maremarukey», CD-ROM; www.mathvaz.ru/index.php -

HOCBG YUUTEIIA MAaTEMATUKH.

DjvuDocument; HamsterFressArc
https://uchi.ru/ https://edu. Isept.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/

https://math-oge.sdamgia.ru/
https://edu.orb.r

MATEPUAJIBHO-TEXHUYECKOE OBECIITEYHEHUE OBPA30BATEJIbHOI'O
I[MPOLECCA YYEBHOE ObOPYZIOBAHUE

MynbTUMeAUHHBIA KOMIIBIOTEP ¢ IPOEKTOPOM M KOJIOHKAMHU


https://edu.1sept.ru/
http://www.mathvaz.ru/index.php
http://www.exponenta.ru/
http://mathem.h1.ru/
http://www.allmath.ru/
http://www.logpres.narod.ru/
http://www.math-on-line.com/
http://school-collection.edu.ru/

MOAYJIb BEPOATHOCTDb U CTATUCTUKA

MNOACHUTEJIBHAS 3AIIMCKA

B coBpemeHHOM 1M (DPOBOM MHpE BEPOSITHOCTb U CTATUCTHKA MPUOOPETAIOT BCE OOJIBIIYIO
3HAYMMOCTb, KaK C TOYKH 3PEHHS MPAKTUYECKUX MPUIOKEHUH, TaK U UX POJH B 00pa3oBaHuUH,
HEOO0XOIMMOM Ka)KIOMy 4elloBeKy. Bozpacraer uucno npodeccuii, mpu oBiIageHUH KOTOPHIMU
TpeOyercss xopommas 0a3oBas TOATOTOBKAa B 00JAaCTH BEPOATHOCTH W CTATUCTHKH, TaKas
MOJATOTOBKA Ba)KHA JUISI TPOJOIDKEHHS OOpa3oBaHUSI W JUIS YCIEIIHOW NpodeccHOoHaIbHOM
KapbepBI.

Kaxnplif 4enoBeKk MOCTOSHHO MPUHUMAET pEIIEHUST Ha OCHOBE HMMEIOIIUXCS Y HEro
JaHHBIX. A 1751 000OCHOBAaHHOTO TNPHUHSATHS PEIICHUS B YCIOBHSIX HENOCTaTKa WIM H30BITKA
MHpOpPMALUKM HEOO0XOAMMO B TOM YHCIE XOpOWO c(HOPMUPOBAHHOE BEPOSTHOCTHOE U
CTaTUCTUYECKOE MBIIIJICHHE.

VIMEeHHO TMO03TOMY OCTpPO BCTaja HEOOXOAWMOCTH C(OPMUPOBATH y OOYHaAIOIIMXCS
(YHKIMOHATBHYIO TPaMOTHOCTh, BKJIIOYAIONIYyI0 B ce0sf B KauecTBe HEOTHEMIIEMOM
COCTABIISIIOLICH YyMEHHE BOCHPUHUMATh W KPUTHUYECKH aHAJU3UpOBaTh HH(OpMAIHIO,
IPEJCTAaBICHHYI0 B pa3iIM4yHbIX (opMax, IOHUMAaTh BEPOSITHOCTHBIM XapakTep MHOIHMX
peaJIbHBIX MTPOLECCOB U 3aBUCUMOCTEH, MPOU3BOIUTE MPOCTEHILINE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4eOHOM Kypce€ € OCHOBHBIMM MpHUHLUIAMU cOopa, aHanmu3a |
NPEJCTAaBICHNUS JaHHBIX W3 Pa3lMYHbIX cdep >XKU3HU OOIIecTBa M rocyaapcrBa IpuoOmiaer
oOyyaromuxcs K OOIIECTBEHHBIM HHTepecaM. M3ydeHune OCHOB KOMOMHATOPUKU Ppa3BHUBAET
HaBBIKM OpraHM3alluu THepebopa W MmojcuéTa yuciia BapUAaHTOB, B TOM 4YHCJE B MPUKIATIHBIX
3aa4ax. 3HAKOMCTBO C OCHOBaMHU TeopwH TI'padoB CO31aéT MaTeMaTHYSCKUN (yHIAMEHT IS
dbopmMHpoBaHUS KOMIIETCHIMA B o0nacTh WHPOPMATUKM W HHUQPOBBIX TexHOJOorui. I[lpm
U3yYEHUM CTATUCTHUKM W BEPOATHOCTH OOOTallaloTCs IMPEACTaBICHUS OOy4YaroLUXcs O
COBPEMEHHOM KapTHHE MHpa M METOoJaxX €ro HccieioBaHus, GopMHUpYyeTCs MOHUMaHHE pPOJIU
CTaTUCTUKM KaK HCTOYHUKA COLMAIBHO 3HAYMMON HMH(POPMALMU M 3aKJIaJbIBAIOTCS OCHOBBI
BEPOSATHOCTHOTI'O MBILLIJICHHUS.

B cooTBeTcTBMM C MJAaHHBIMH LEISIMH B CTPYKTYpe HpPOTrpaMMbl y4eOHOro Kypca
«BepoATHOCTP M CTAaTUCTHKa» OCHOBHOTO OOIEro o0pa3oBaHMs BBIJEICHBI CIEIyIOIINe
coJiepkaTenbHO-MeToanueckue TuHuM: «lIpeacrapnenne N1aHHbIX U ONKCAaTeIbHas CTATUCTUKAY,
«BeposarHocTey, «DneMeHThl KOMOMHATOPHUKHY», «BBezieHne B Teopuio rpadosy.

Conepxanue ymmHun «lIpencraBieHne NaHHBIX U ONMCATENbHAS CTATHCTUKA» CIYXKHT
OCHOBOM 17151 (hopMHUpOBaHMS HaBBIKOB pabOThl ¢ MHGOpPMAIIME: OT YTEHUS U UHTEPIPETALUU
uHpOpMaLMY, TpeACTaBIeHHOW B TabmuIax, Ha JauarpaMMax M rpadukax, 10 coopa,
IIPEICTaBICHNS M aHAJIN3a JaHHBIX C UCIOIb30BAaHUEM CTATUCTUUECKHUX XapaKTEPUCTUK CPEIHUX
u paccenBanus. PaboTas ¢ naHHbIMH, O0OydYarolIecs y4yarcs CUMTBHIBATh U MHTEPIPETUPOBATH
JaHHbIE, BBIJIBUraTh, apIyMEHTHUPOBAaTh U KPUTUKOBATH MPOCTEHIINE TUIIOTE3bl, Pa3MBILLIATH
Hax  (akTopaMu, BBI3BIBAIONIMMH W3MEHYMBOCTb, H OIEHHBATh WX BJIHSHAE Ha
paccMaTpuBaeMble BETUUYHUHBI U ITPOLIECCHI.

NHTynTMBHOE  TpEeACTaBIeHHME O  CIy4yalHOW  M3MEHYMBOCTH,  HUCCIEIOBAHUE
3aKOHOMEPHOCTEH W TEHICHIMH CTAHOBUTCS MOTHUBHUPYIOLIEH OCHOBOW JUISI U3YYEHHS TEOpUU
BEPOATHOCTEW. boisiblIO€ 3HAaYeHHE MMEIOT INPAKTUYECKHE 3aJaHus, B YAaCTHOCTH OIBITHI C
KJIACCUYECKHMH BEPOSITHOCTHBIMUA MOJIEIISIMH.



[ToHsATHE BEPOATHOCTH BBOAMTCS Kak Mepa IMpaBlonoaodus ciyyailHoro coobitus. Ilpu
U3yYeHNH y4eOHOro Kypca 00ydJarommecs: 3HaKOMSITCS ¢ MIPOCTEUIIMMIA METOIAMH BBIYUCIICHHSI
BEPOSITHOCTEH B CIyYalHBIX SKCIIEPUMEHTAX C PaBHOBO3MOXKHBIMHU 3JIEMEHTapHBIMU HCXOaMH,
BEPOSATHOCTHBIMHM 3aKOHAMH, MO3BOJIIOIIMMH CTaBUTh U pellaTh Oosiee CIOXHbIE 3anayu. B
YYeOHBII Kypc BXOIST Ha4ajbHBIC MPEICTABICHUS O CIyYaHBIX BEIMYMHAX M UX YHCIOBBIX
XapaKTepUCTHUKAX.

B paMkax yueGHOro Kypca OCyUIeCTBISIETCS 3HAKOMCTBO 00YYaIOILINXCSl C MHOYKECTBAMU U
OCHOBHBIMH OTIE€palMsIMU HaJl MHOXKECTBAMH, PAacCCMATPUBAIOTCS MPUMEPHl NMPUMEHEHUS I
peleHus 3ajady, a TaKKe MCIOJNb30BaHUA B JIPYTMX MaTEeMaTHYeCKHX Kypcax M Y4eOHBIX
npeaMeTax.

B 7-8 xnaccax m3ywaercs ydeOHBIH Kypc «BeposTHOCTP M CTaTUCTUKa», B KOTOPBIN
BXOoIAT pasfensl: «llpencraBieHue NaHHBIX M ONMcCATeNbHAs CTAaTUCTHKa», «BeposTHOCTHY,
«2neMeHThl KOMOMHATOPHUKNY, «BBeeHne B Teopuio rpadosy.

Ha usydenue yuyeOHOro xypca «BeposTHOCTh M CTaTHCTHKa» OTBOAUTCS 68 vacoB: B 7
kiacce — 34 vaca (1 gac B Heneno), B 8 kiacce — 34 yaca (1 yac B Hesieno).



COJAEP)KAHUE OBYYEHUA
7 KJIIACC

[IpencraBnenue JaHHBIX B BHUIE TaONHIl, AWarpaMm, rpadyKoB. 3amojgHEHUE TaOJIHII,
YTeHHE U MOCTPOCHHUE AUArpaMM (CTOIOMKOBBIX (CTONOYATHIX) M KPYToBBIX). UTeHHe rpadukoB
peasbHBIX mporeccoB. W3BneueHne mHGoOpMalMU W3 AUArpaMM M TaOJHIl, HCIOIb30BaHHE U
MHTEpHpeTanus JaHHbIX.

OnucatenbHas cTaTHCTUKA: CpefiHee apupMeTHdecKoe, Merana, pa3Max, HauboJbliee U
HaMMEHBbIIIee 3HAYeHUsT Habopa YMCIOBBIX JaHHBIX. [IprMeps! cirydailHON H3MEHYHBOCTH.

CrnyualtHplil SKCIIEpUMEHT (OTBIT) M ciydyaiiHoe coObITHe. BeposTHOCTh U wactota. Ponb
MaJIOBEPOSITHBIX M MPAKTHYECKU JTOCTOBEPHBIX COOBITHI B MpHUpojae U B obmiectBe. MoHeTa U
UTpasibHasi KOCTh B TEOPUH BEPOSTHOCTEH.

I'pad, BepmuHa, pedpo. Crenens BepmuHbl. Yncno pédep u cymmapHas CTeNeHb BEpIUH.
[IpencraBnenue o cBs3HocTu rpada. Llenm u mukiel. [Tyt B rpadax. O6xon rpada (dinepos
nyTh). [IpencraBnenue o0 oprueHTUpOBaHHOM rpade. Pemenne 3agayu ¢ momMoIpsto rpagos.

8 KJIACC

[IpencraBnenue JaHHBIX B BUJE TAOIUII, JHAarpaMM, rpadukoB.

MHOXECTBO, 3JIEMEHT MHOXECTBA, MOAMHOXKECTBO. Ormnepauud HaJ MHOXECTBAMH:
o0beMHEHUe, TIepecedyeHue, JomnoiaHeHwe. CBoiicTBa omepaluii Haj  MHOXECTBAMM:
MEPEMECTUTEIBHOE, COYETATENIbHOE, paclpelesuTeNIbHOe, BKIOUeHusa. lcnonb3oBaHue
rpadUyecKoro npeacTaBIeHUs] MHOXKECTB ISl ONMUCAHUs PEaIbHBIX MPOIECCOB U SBJICHUM, MpH
pelIeHnN 3aay.

N3mepenune paccemBaHus AaHHBIX. JlUcrnepcuss M CTaHJApPTHOE OTKIOHEHHE YHCIIOBBIX
HabopoB. Jluarpamma paccenBaHMUsL.

OneMeHTapHbIe COOBITHS ciy4aifHoro onbita. CrydaiiHble coObiTHa. BeposiTHOCTH
coObITuii. OMBITHI ¢ PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH COOBITUAMH. CIy4ailHBI BBIOOP.
CBsi3b MEXIy MAaJOBEPOATHBIMH W TMPAKTUYECKU JIOCTOBEPHBIMU COOBITUSMU B TPHUPOJE,
o0IIIecTBe U HayKe.

JepeBo. CBoiicTBa J€peBbEB: €AMHCTBEHHOCTh IyTH, CYIIECTBOBAHUE BUCSYEH BEPLIMHBI,
CBSI3b MEXIYy YHCIOM BepIIMH M uucioMm péodep. [lpaBuno ymHOxeHus. Pemenue 3amau c
MOMOIIBIO TpadoB.

[IporuBononoxueie coObiThsA. [uarpamma Oiinepa. OObeIMHEHHWE W TEpECEUYCHUE
coObiTiii. HecoBmecTHble coObitusa. @DopMmylia CIIOXKEHUS BEpPOSITHOCTEH. Y CIOBHas
BeposaTHOCTb. [IpaBuino ymuoxenus. HesaBucumbie coObitus. [IpencraBnenue skcnepuMeHTa B
BHUJIEC JepeBa. PelleHne 3a1a4 Ha HAXO0KJICHUE BEPOSITHOCTEN C MOMOIIBIO JIepeBa CIy4ailHOTO
AKCIEPUMEHTA, JuarpaMmm Juiepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMbBI YYEBHOI'O
KYPCA «BEPOSATHOCTbD U CTATUCTUKA» HA YPOBHE OCHOBHOI'O
OBHIETI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MpOrpamMMbl yueOHOro kKypca «BepostTHOCTh u
CTaTUCTUKA» XapaKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIINTAHME:

MPOSIBJICHUEM HWHTEpeca K TPOIUIOMY W HACTOSAIIEMY POCCUMCKOW MaTEeMaTHKH,
LEHHOCTHBIM OTHOLIEHWEM K JOCTHXKEHUSIM POCCHUMCKHX MATEMATUKOB W POCCHICKON
MaTe€MaTHYECKOW IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHKEHUN B IPYTUX HAYKaxX M MPUKIAJIHBIX
chepax;

2) rpa:kIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTHIO K BBINIOJIHEHUIO OOS3aHHOCTEM TpakJaHWHA W pealu3alil ero Ipas,
MPEJCTAaBICHUEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIMOHUPOBAHHS PA3IUYHBIX CTPYKTYP,
SIBIIGHUH, MPOLIEyp TPaKIaHCKOTO OO0IIecTBa (HampuMmep, BHIOOPHI, OMPOCH), TOTOBHOCTHIO K
OOCYXXJICHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYCCKUM MPUMEHCHHEM IOCTHKCHHMA
HayKH, OCO3HAHUEM Ba)KHOCTH MOPATbHO-3TUYECKHUX MTPUHITUIIOB B JEATEIHLHOCTH YUEHOTO;

3) Tpya0BO€e BOCIUTAHME:

YCTAaHOBKOW Ha aKTHMBHOE YYacCTHE B PEIICHUM MPAKTHYCCKUX 3a7ad MaTeMaTHYECKOM
HANPaBIEHHOCTH, OCO3HAHMEM BaKHOCTH MAaTEeMAaTUYECKOTO 00pa30BaHUS HA MPOTSHKEHUU BCEH
KHU3HU 711 YCHEIIHON MpoQecCuOHANbHON IeATEeIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPDOM U TIOCTPOCHHEM WHAWBUAYAIbHON TpaeKTopuu O0Opa3oBaHUS U
KU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCIUTAHHE:

CIIOCOOHOCTBIO K SMOIMOHAJIBHOMY M 3CTETHUYECKOMY BOCHIPUATHIO MaTeMAaTHUYECKUX
00BEKTOB, 3a/1a4, PEIICHUHN, pacCyKIECHUI, YMEHHUIO BUAECTh MaTeMaTHUECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUS:

OpHUEHTAIMEH B JEATEIHbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpPEJICTaBICHHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs YEIOBEKa, NPUPOJILI M OOIIECTBa, MOHUMAHUEM
MaTeMaTHYeCKOH HayKH Kak cdepbl UYeIOBEUECKOH AeAITeThbHOCTH, JITAaloB €€ pa3BUTUS U
3HAYUMOCTH JIJISl PA3BUTHS LIUBIJIM3AIIMHN, OBJIAJCHUEM S3BIKOM MAaTEMAaTUKH U MAaTEeMaTHYECKOM
KyJbTypOH KaK CpEICTBOM IIO3HAHUS MHUpPA, OBJAJCHUEM MPOCTEUIIMMU HaBBIKAMU
HCCIIEA0BATENBCKON IEATEIbHOCTH;

6) ¢usuuyeckoe BocnuTaHue, (POPMHPOBAHHE  KYJIbTYPbl  3A0POBbS U
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

TOTOBHOCTBIO NPHUMEHSATh MaTeMaTHYECKHWE 3HAHUS B HMHTEpPECax CBOEro 370pOBbS,
BEJICHUS 37J0pPOBOr0 00pa3a »KU3HU (3J0pOBOE MUTAHKE, COANIAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIbIXa, peryispHas (usudeckass aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HaBbIKa pedIeKcuw,
MIPU3HAHUEM CBOETO MpaBa Ha OIMTMOKY M TAKOTO K€ MpaBa IPyroro 4eI0BeKa;

7) 3K0JI0rM4YecKoe BOCIIMTAHME:

OpUEHTAllMe Ha NMPUMEHEHHE MaTeMaTHYeCKUX 3HAHWM Ui peleHHus 3aJad B 00JacTH
COXPaHHOCTH OKPYKaIOIIeH Cpeapl, IUIAHUPOBAHUS TOCTYNKOB M OIEHKH WX BO3MOJKHBIX



MOCTEACTBUMA ISl OKPY>KAIOIIEH cpebl, OCO3HAHUEM TII00AIILHOTO XapakTepa AKOJIOTHUECKUX
poOJIeM U MyTe UX PEIICHHS;

8) aganTanus K U3MEHAIOIMMCS YCIOBHUSAM COIHAJILHOW U MPUPOIHOI CpeIbl:

TOTOBHOCTBIO K JCUCTBUSIM B YCJIOBHSX HEONPEACIEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMIIETCHTHOCTH Yepe3 MPAKTHUECKYIO JCSITeILHOCTh, B TOM YUCJIC YMCHHE YYHTHCS Y JPYTHX
JrO/Iel, MPUOOpETaTh B COBMECTHOW JCSATEIBHOCTA HOBBIC 3HAHMS, HABBIKA M KOMIICTCHIIUU W3
OTIBITA JIPYTHX;

HEO0OXOMMOCTBIO B (JOPMUPOBAHUHU HOBBIX 3HAHHM, B TOM uucie (GOpMyIUpOBATH UJCH,
MOHSITHSI, THIOTE3bI 00 00BEKTaxX W SBICHUSX, B TOM YHCIE paHee HEH3BECTHBIX, OCO3HABAThH
JNePUIUTH COOCTBEHHBIX 3HAHUI M KOMITETEHTHOCTEH, IJIAHUPOBATH CBOE PA3BUTHE;

CIOCOOHOCTBIO  OCO3HABAaTh CTPECCOBYIO CHUTYalMi0, BOCIPHHMMATh CTPECCOBYIO
CUTYyallMl0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATh NMPUHUMAEMbIC pEIICHUS W
JercTBYS, (HOPMYITHPOBATH M OIICHUBATH PUCKU U TIOCIIEICTBUS, (POPMUPOBATH OIIBIT.

METAINIPEIJMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHHBePCAJIbHbIE YUeOHbIe el CTBHUS

Ba3zoBble Jloruyeckue aeiicTBUA:

e BBUIBJIATE M XapaKTepU30BaTh CYLICCTBEHHBIC NMPHU3HAKUM MaTEMAaTHUYECKUX OOBEKTOB,
MOHSATHH, OTHOIICHWHA MEXIYy TMOHSATHIMH, (OPMYIHPOBATH ONPEACTCHHUS TOHSATHH,
yCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KiIacCU(PUKALMU, OCHOBAHUS Il 0000IIEHUS 1
CpaBHEHUsI, KpUTEPHH ITPOBOIMMOIO aHAJIN3a;

® BOCIPUHHUMATH, (POPMYyIUpPOBaTH U NPEOOPa30BHIBATH CYXKACHUS: YTBEPAUTEIbHBIE H
OTpHLIATENIbHBIE, €IMHIUYHBIE, YACTHBIE U O0ILUE, YCIOBHBIE,

® BBIIBJIATH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTHBOPEUHs B (hakTax,
JAHHBIX, HAONIONEHMSIX M YTBEPXKAEHUSX, NpeAsaraTb KpPUTEPUU MJIS BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEYHIA;

e JenaTh BBIBOJBI C HCIIOJNB30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKII0YeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

e pa3bupath JOKa3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUH (MIPSMBIE U OT IPOTHBHOTO),
MIPOBOJAMTH CAaMOCTOATEIBHO HECIOXHbIE JOKAa3aTEelbCTBA MAaTeMaTH4YeCKHX (DaKToB,
BBICTPAMBaTh apryMEHTAlUIO, MPUBOJUTH MPUMEPbI M KOHTPIPUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIE PACCYKICHUS;

e BbIOMpaTh CcHOCOO pelieHus ydeOHOW 3agaud (CpaBHMBAThb HECKOJIBKO BapUaHTOB
peleHus, BbIOMpaTh Haubosiee MOAXOIAMINN C y4ETOM CaMOCTOSITENIBHO BBIJEIIEHHBIX
KpUTEPUEB).

ba3oBble uccienoBaTe/bCKUE NeHCTBHA:

® UCHOJb30BAaTh  BONPOCHl  KaK  HCCIIEAOBATENbCKUM  MHCTPYMEHT  IO3HAHUS,
(dbopMyIHMpoBaTh BONPOCH], (PUKCUPYIOIIME NPOTUBOPEUHE, MPOOIeMy, CaMOCTOSTEIHLHO
yCTaHABJIMBATh UCKOMOE M JTaHHOE, ()OPMHUPOBATH THUIIOTE3Y, apIyYMEHTHPOBATH CBOIO
MO3ULMI0, MHEHHE;

® [IPOBOJIUTH II0 CaMOCTOSTENBHO COCTaBICHHOMY IUIAHY HECJIOXKHBIA JKCIEPHUMEHT,
HEOOJBIIOE MCCIEJOBAHUE 10 YCTAHOBJIEHHIO OCOOEHHOCTEW MaTeMaTH4eCKOIo
00BbeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTy COOOH;



CaMOCTOSITENIbHO  (OpMYyNUpOBaTh  0000IIEHHUST W  BBIBOJABI 1O  pe3yJbTaTam
MPOBEAEHHOTO HAOIIOEHUS, UCCIEeIOBAHUS, OICHUBATh JOCTOBEPHOCTH IMOJYYECHHBIX
pe3yNbTaTOB, BEIBOJIOB U 00OOIIICHMIA;

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHUE MPOIIEcca, a TAKKE BBLABUTATh MPEIION0KEHUS
0 €r0 pa3BUTUHU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undopmanmueii:

BBISIBIISATh HEJJOCTATOYHOCTD U M30BITOYHOCTh HH(POPMALIUH, TAaHHBIX, HEOOXOJUMBIX IS
pellIeHus 3a1auH;

BBIOMpATh, AHAJIM3UPOBATh, CHUCTEMATH3MPOBATh M WHTEPIPETHPOBATH HH(POPMAIIUIO
pa3IMyYHbIX BUIOB U (JOPM IpE/ICTaBICHMUS,

BbIOMpAaTh (OpMy HpeACTaBICHUs MHPOPMALMU U WIUTIOCTPUPOBATH PElIaeMble 3a1aun
cXeMaMH, JruarpaMMaMu, HHOH rpadukoil 1 uX KOMOWHAIHSIMU;

OLIEHUBATh HAAEKHOCTh MH(OPMAIMM MO KPUTEPHUSM, MPEUIOKEHHBIM YUYUTEIEM WU
c(OpMYIHPOBAHHBIM CAMOCTOSITENHHO.

KOMMyHI/IKaTHBHI)Ie YHUBEPCAJIbHBIC y'leﬁHble JelCTBHUA:

BOCIIPUHUMATh U (DOPMYJIUPOBATH CYXKJICHHS B COOTBETCTBHU C YCJIOBUSIMH U LEIISIMHU
OoOLIeHMs], SICHO, TOYHO, TPaMOTHO BBIpaXXaTb CBOK TOYKY 3pEHHMS] B YCTHBIX U
MUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOAY PEIICHUs 3aJladl, KOMMEHTHPOBATh
MOJIyYEHHBIN pe3ysbTarT;

B XOJIe OOCY>KICHUS 3a7aBaTh BOIMPOCHI MO CYMIECTBY OOCYXIaeMON TEMbI, TIPOOIEMBI,
pemaeMoﬁ 3aJa4M, BbICKa3bIBaATh UJCH, HAIICJICHHBIC Ha IMOUCK peHIeHI/ISI, COIIOCTABJIATH
CBOHM CYXJICHUS C CY)KICHHSIMHU JPYTMX YYaCTHUKOB JHMAJIOra, OOHAPYKHBATh Pa3iINune
M CXOJICTBO IIO3UIIMH, B KOPpPEeKTHOH (opme (opMyIHpoBaTh pa3HOIIACHS, CBOH
BO3PAXKCHHUS;

MPEJICTABIATh PE3yJbTAaThl PEHICHHS 3a7aud, SKCICPUMEHTa, MCCIICOBAHHS, MPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (OpMAT BBICTYIUIEHUS C y4€TOM 3ajgad Mpe3eHTauud |
0COOEHHOCTEH ay TUTOPHH;

MMOHMMATh M MCIIOJIH30BAaTh IMPEUMYINECTBa KOMaHIHOW M WHIWBUYaJTbHOW pabOThI TIpH
pelieHrH yu4eOHbIX MaTEMaTHUECKUX 3a71ay;

MPUHUMATH I1€JIb COBMECTHOM JICITEIbHOCTH, IJIAHUPOBATh OPraHU3aI[UI0 COBMECTHOM
paboThI, pactpeensaTh BUABI padoT, TOTOBAPUBATHCS, 0OCYKIATh MPOIECC U PE3yJIbTAT
paboTeI, 00001IaTh MHEHHUST HECKOJIBKUX JTFOICH;

Yy4acTBOBATh B IPYMIOBBIX (opMax paboThl (00CYKACHUS, OOMEH MHECHUSIMH, MO3TOBBIC
IITYPMBI U JPYTHE), BBITIOIHATH CBOIO YaCTh Pa0OTHI U KOOPAMHUPOBATH CBOU JCHCTBUS
C I[p}IFI/IMI/I YJICHAMH KOMaHAbI, OLICHUBATh Ka4€CTBO CBOCIO BKJIaJa B O6IIII/II>1 HpOIIYKT
0 KpUTEPHSIM, CHOPMYITHPOBAHHBIM YJACTHHKAMU B3aUMOICHCTBHSI.

PeryasiTuBHBIC yHMBepcaabHbIe yueOHbIe AeiicTBUS

Camoopranuzanus:

CaMOCTOSITEJIBHO COCTABJIATh IIJIaH, aJrOPUTM pelleHus 3ajaud (WIM €ro 4acTh),
BBIOMpATh CHOCOO pemeHus ¢ Y4ETOM MMEIOUIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBaTh U KOPPEKTHPOBATh BAPHAHTHI PELICHUNA C y4&TOM
HOBOW MH(pOpMaIUy.

CaMOKOHTPOJIL, 3MOLUMOHAJIbLHBIA HHTEJLJIEKT:



e BJAJeTh CIIOCOOAMHU CaMONPOBEPKU, CAMOKOHTPOJIS Ipoliecca U pe3yibTaTa pelieHus
MaTeMaTHYEeCKOM 3aJ1auu;

e [peABUAETH TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH IIDH PEILICHUU 3aJa4M, BHOCHUTH
KOPPEKTHBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTENIHCTB, HAHJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYHOCTEN;

® OLEHUBAThb COOTBETCTBUE PE3y/bTaTa IEATEIbHOCTH ITOCTABICHHON LENH U YCIOBUSAM,
OOBSICHATH MPUYUHBI JOCTHKEHHS MJIM HEIOCTUKEHUS LIeJIM, HAaXOIUTh OLINOKY, 1aBaTh
OLICHKY ITPHUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOydenus B 7 kjacce OOydYaromMiics TMOMYYHT CIEAYIOIIUE TpeaIMETHBIS
pe3yNbTaThI:

Yurtath MHPOpPMALMIO, MPEJCTABICHHYI0 B TaONMIAX, HAa AUarpaMMax, IMpeICTaBIsATh
JaHHbIe B BUJAE TaOJIUI, CTPOUTH JUArpaMMbl (CTOJOWKOBBIE (CTOJ0YATHIE) U KPYroBBIE) IO
MacCHBaM 3HAYECHUM.

OnuceiBaTh M HUHTEPIPETUPOBATh DPEAJIBHBIE YNCIOBBIE JaHHBIC, IPEICTABICHHBIC B
Ta0auIaxX, Ha quarpaMmax, rpadukax.

Hcnonp3oBaTh [ OMHMCAHMSI JAHHBIX CTAaTHUCTUYECKHE XapaKTEPUCTHKHU: CpeaHee
apudmernyeckoe, MeraHa, HauOOIbIlIEe U HANMEHbIIIEE 3HAYCHUS, pa3Max.

Nmets mpencraBieHue O ciaydyallHOM M3MEHYMBOCTH Ha MpHUMepax IeH, (PU3HUecKHx
BEJIMYMH, AaHTPONOMETPUUYECKUX JAaHHBIX, HMMETb MPEACTABIEHUE O CTATUCTHUYECKOMN
YCTONYUBOCTH.

K koniy oOyuenuss B 8 kJjacce 0OydaroUmHMiiCs TOJMYYHT CIEIYIOIIUE TPEIMETHBIE
pe3yJIbTaThl:

W3Bnexkarp u mpeoOpa3oBbIBaTh HHGPOPMAIHMIO, MPEACTABICHHYI0 B BHUIE TaOMIl,
nuarpamm, rpaukoB, MPeACTaBIATh JaHHbIE B BUJIE TaOJIMII, [Uarpamm, rpaguKos.

OnuchIBaTh JaHHBIE C TOMOILBIO CTATUCTUYECKUX MOKA3aTeNIel: CPEIHUX 3HAYEHUN U Mep
pacceuBaHus (pa3Max, JUCTIEPCUs U CTaHJAPTHOE OTKJIOHEHHUE).

HaxonuTh 4YacTOTHl YHMCIOBBIX 3HAYEHHH M YAcCTOTHl COOBITHH, B TOM 4YHCIE IO
pe3yabTaTaM U3MEPEHHUN U HaOJII0ICHUH.

HaxomuTh BEpOSITHOCTM  Ciay4yallHBIX COOBITMMI B  ONbITaX, 3Has BEPOSTHOCTU
AJIIEMEHTApHBIX COOBITUH, B TOM YHCJIE B ONbITAX C PABHOBO3MOXKHBIMHM 3JIEMEHTAPHBIMU
COOBITHUSIMHU.

Hcnonb3oBath rpaduyeckue MOJENH: JIEPEBO CIy4YallHOro HSKCIEPUMEHTa, AHarpaMMbl
Diinepa, ynciaoBas mpsmasi.

OnepupoBaTh TOHATHUAMU: MHOXECTBO, TOJMHOXKECTBO, BBIMOJHITH OMEpAIlUH HaJ
MHOXECTBaMHU: O0bEJMHEHHUE, MEpeceueHue, IOMOJHEHNE, TEPEUUCIIATh 3JIEeMEHThl MHOXKECTB,
IIPUMEHSTH CBOMCTBA MHOXKECTB.

Hcnonp3oBaTe Tpaduueckoe MPeACTaBICHHE MHOXECTB W CBS3EH MEXIYy HUMH JUISA
ONMCAHMA TPOLECCOB U SIBJICHUN, B TOM YHCIE TPU PEUICHWH 33Jad W3 JPYTUX Y4eOHBIX
MPEIMETOB U KYPCOB.



TEMATHUYECKOE INTAHUPOBAHUE
7 KJIIACC

KoaunvecTBo yacos JIeKTPOHHbIE
HaumenoBanue pa3aesioB U TeM (uudpoBble)
Ne n/m P Kontpoabnbie | IlpakTuueckue bp
NMPOrpamMMbl Beero o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypchl
bubmnoreka [IOK
! Tpencrasnenue paHHbix 7 2 https://m.edsoo.ru/7f415fdc
bubmnoreka IIOK
2 1
Onucatenbuas craTucTuKa 8 https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
i 1
3 C1yuaiHas HSMEHIHBOCTS 6 https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
4 Brenenme B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB M yacToTa ciry4aitHOro 4 1 bubnnorexka [IOK
COOBITHS https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
i 2
6 O0600611eH1Ee, CUCTEMATH3alMs 3HAHUH 5 hitos://m.edsoo ru/7F41 Sfdc
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 5



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

8 KUIACC

KosanuyectBo yacos DJIEKTPOHHBIE
HaumenoBanue pa3aesioB U TeM (uudpoBble)
Ne n/m P Kontpoasnbie | IlpakTuyeckue p
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Bbu6mmoreka [JOK
1 IT 4
OBTOpEHHE kypea 7 racca https://m.edsoo.ru/7f417{b2
) OmnmcaTenpHas cTaTucTUka. PaccemBanue 4 bubmuorexa [JOK
JaHHBIX https://m.edsoo.ru/7f417{b2
Bbu6mmoreka [JOK
3 M 4
Hozectsa https://m.edsoo.ru/7f417{b2
N bu6mmoreka [JOK
4 BeposiTHOCTB cityuyaliHOTO COOBITHS 6 | hits://m.edsoo. ra/7f41 762
bubmnoreka [HOK
> Brenere B Teopuio rpagos 4 https://m.edsoo.ru/7f417{b2
. bu6mmoreka [IOK
6 Cryuaidnbie codurmia 8 https://m.edsoo.ru/7f417{b2
bu6mmoreka [JOK
i 4 2
7 O0600611EH1Ee, CUCTEMATH3alMs 3SHAHUI hitos://m.edsoo.ru/ 741 7fb2
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 2 1
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YYEBHO-METOIMYECKOE OBECNEYEHUE OBPA3OBATEJIBHOIO
IMPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA
* MaremaTika. BeposTHOCTD U craTHcTUKA: 7-9-€¢ Kiacchl: 0a30BBI ypOBEHb: YUEOHHK: B 2
qactsax, 7-9 xmaccel/ Beicoukuii U.P., Slmenko W.B.; mox pen. Amenko U.B., AxunonepHoe

obmmectBo «M3narenscTBo «IIpocBemienne

METOAUYECKHUE MATEPUAJIBI U1 YYUTEJIA

1. Maremaruka. BeposTHOCTh M cTatucTuKa. 7 — 9 Kitacchl. YU4eOHUK B 2 4acTsaX. YUEOHUK IS
yJammxcs 0011eo0pa3oBaTeIbHbIX yupexacHuil (0a3oBwiii ypoeHs)/ WM.P. Briconkuii, 1.B.
Smenko, nox penakiuen N.B. SAmenko — M.: [Ipocsemienne, 2023.

2. Maremartnka. BepoaTHOCTh U cTaTuCTHKA: 7—9-€ Kiacchl: 0a30BbI YPOBEHB: METOIMYECKOE
nmocoOue K MpeAMETHOW JTUHUU YUYSOHUKOB IO BepOoATHOCTH M ctatuctuke M. P. Breicorkoro, U.
B. Sfmenko noxa pen. . B. Slmenko. — 2-e uszn., crep. — Mocksa: [Ipocsemenue, 2023. — 38 c.
3. Meronuka oOydeHuss maremaTtuke. l3yueHune BepOSTHOCTHO-CTATHCTUYECKOH JHMHHUU B
IIKOJIBHOM Kypce MaTematuku: yuyed.-meron. nmocobue / A. C. babenko. — Koctpoma : M3a-Bo
Koctpowm. roc. yn-ta, 2017. — 56 c.

4. Jlekuuu o auckpetHoit matemaruke. Yacts I. KomOunaropuka,: [Yueb. mocobue.]: 3.P.
3apunosa, M.I'. KokotunkoBa. — M.: PY/IH, 2012. — 78 c.

5. Paccka3sbl 0 MHOXKecCTBaX. 3-¢ u3ganue/ Bunenkun H. 5. — M.: MITHMO, 2005. — 150 c.
6. DIIeMEHTBl TEOPUU MHOXKECTB: YueOHo-MeTtoamueckoe rnocooue/ Coct.: Kymaruna T. B.,

Tuxonosa H. b. —Ilenza: I1I'Y, 2014. -32 c.

7. O.I'. Todpman, A.H. I'ynoBuu .150 3amay o Teopun BeposTHocTel. BI'Y
8. Teopust BeposiTHOCTEH. CipaBouHOE Mocobue k pemenuto 3anad.! A.A. I'ycak, E.A.

bpuunkosa. - U3n-e 4-e, crepeorun.- MH.: TerpaCucreme, 2003. - 288 c.

9. llonynsapuas kom6unaropuka. H.51. Bunenkun. — M3narensctBo «Haykay, 1975

10. [llens A. BeposiTHOCTB: mpuMeps! U 3aaa4u. / 4-e usa., crepeotuntoe. — M.: MIIHMO,



2016.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET

1) http://school-collection.edu.ru/catalog/rubr/5ececba0-3192-11dd-bd11-0800200c9a66/

1) http://school-collection.edu.ru/catalog/rubr/96abcS5ab-fba3-49b0-a493- 8adc24857521/118194/?
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