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INOACHUTEJIBHAS 3AIINCKA

[TpuopuTeTHBIMM LieJISIMM OGYUEHMsT MaTeMaTHKe B 5-6 Kjaccax sIBJISTIOTCSI:

e mpoaoKeHue GOpPMUPOBaHNMS OCHOBHBIX MaTeMaTUUECKMX MOHATHUN (UMCIIO0, BEIMUMHA,
reoMerpuueckas ¢urypa), obecrneunBamMX MPeeMCTBEHHOCTh U TMEPCIEKTUBHOCTD
MaTeMaTn4eCcKoro o6pa3oBaHMs 0OYYaOIINXCS;

® Da3BUTME MHTE/UIEKTY&JIbHBIX ¥  TBOPYECKMX CIIOCOOHOCTEN  OOYYaIOIIMXCS,
MMO3HABATEJIbHOM aKTMBHOCTY, MCCJENIOBATE/IbCKUX YMEHUM, MHTepeca K MU3Y4YEeHUIO
MaTeMaTUKU;

® TI0[BeleHNe O0YYaIOIIMXCS Ha JOCTYITHOM JJIsl HUX YPOBHE K OCO3HAHMIO B3aMMOCBSI3U
MaTeMaTUKM U OKPY>KaIOILero Mupa;

e (dopmupoBaHue  (QYHKIMOHAIbHOW  MaTeMaTMUeCKOVW  I'PAMOTHOCTM:  YMEHUS
pacriosHaBaTb MaTeMaTUuecKue OOBEeKTbl B pPeaIbHbIX >KM3HEHHBIX CUTYyalMsX,
MIPUMEHSTb OCBOEHHbIE YMEHMS [JI1 pelIeHUs IPaKTUKO-OPMEHTUPOBAHHBIX 3a7ady,
MHTEPIPETUPOBATh IIOJyUYEHHbIE pe3yJIbTaTbl M OIIEHMBAaTb MX HA COOTBETCTBME
MPaKTUYECKOV CUTYAIVN.

OcHOBHbIE JIMHUM COTEpsKaHMsl Kypca MaTeMaTMKyu B 5-6 kiaccax - apudmernyeckast u
reoMeTpuyecKas, KOTOpble Pa3BMBAIOTCSI Mapa/UIeIbHO, KaXKaast B COOTBETCTBMM C COOCTBEHHOM
JIOTMKOM, OJHAKO, HEe He3aBMCUMMO OAHA OT APYrOii, a B TECHOM KOHTaKTe M B3aMMOIENCTBUMA.
Takke B Kypce MaTeMaTUKM MTPOUCXOAUT 3HAKOMCTBO C 3JIEMEHTaMM ajreGpbl M OMucaTe/IbHOM
CTaTUCTUKNA.

W3yuenne apudmMeTnueckoro maTepuajia HauMHAETCS CO CUCTEMAaTM3AlMM U PasBUTUS
3HAHUM O HATYPaJIbHbIX UMC/IAX, IIOJYYEHHBIX Ha YPOBHE HauaIbHOTO 0611ero o6pasoBanms. [1pu
3TOM COBEpIIIEHCTBOBAHME BBIUMCIUTEIbHON TEXHUKM U (POpMUpPOBaHME HOBBIX TEOPETUUECKUX
3HAHWUI COYETAeTC C PasBUTMEM BBIUMCIUTENBHON KYJIbTYPbl, B YaCTHOCTM C OOydYeHUEM
MPOCTEMIIIMM MpUEMaM MPUKUAKM U OLEHKM Pe3y/IbTaTOB BbIUMC/IeHN . 3yueHne HaTypaabHbIX
YyICceJT MPOJIOJIKAETCS B 6 KjlacCe 3HAKOMCTBOM C HaYaJIbHbIMM ITOHSTUSIMU TEOPUU AETMMOCTH.

Hauano m3yuyeHuss OObIKHOBEHHBIX M [ECATUUHBIX IpoOeii OTHeceHO K 5 kiaccy. 9To
MepBhIM 3Tall B OCBOEHMMU Apobeit, KOrga HPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMMU MUIESIMU,
MOHATUSIMM TeMbl. [Ipy 3TOM paccMOTpeHMe OOBIKHOBEHHBIX [pOo0eli B TOJHOM OOBEMeE
MpeIIeCTBYET M3YUYEHUIO AECITUUYHBIX OpoOeii, YTO I11e1eCO0Opa3HO C TOUKU 3PEHMS JIOTUKMU
U3JIOKEHUST YMCJIOBOM JIMHUM, KOTJA IMpaBWIa OENCTBUI C AECITUYHBIMM APOOSIMU MOSKHO
000CHOBAThb YyyK€ W3BECTHBIMM aJITOPUTMaMM BBITIOJTHEHUSI TEMCTBUI C OOBIKHOBEHHBIMMU
Ipo6siMy. 3HaKOMCTBO C JECATUYHBIMM OpOOSIMU PaCIIMPUT BO3IMOXKHOCTM [JISI TTOHMMAHMS
06YYaroIMMICS MTPUKIAAHOTO MMPUMEHEHMSI HOBOW 3allMCH TIPU U3YUYEeHUM APYTUX MPEIMETOB U
MIPY MPaKTUUYECKOM MCIOIb30BaHMM. K 6 Kjaccy OTHECEH BTOPOJ 3Tam B M3ydeHUM apobeit, rae
MIPOMCXOAUT COBEPIIEHCTBOBAHNME HABBIKOB CpaBHEHMSI M IpeoOpasoBaHust apobeii, OCBOeHMe
HOBBIX BBIUMC/IUTEIbHBIX QJITOPUTMOB, OTTauMBaHMe TEXHUKM BbIUMC/IEHMII, B TOM YMCIIE
3HAUYEHMI1 BBIPAXKEHUI, COAEpXKAIMX U OObIKHOBEHHbIE, U IEeCITUYHbIE APOOM, YCTAaHOBJIEHNE
CBsI3eil MEXIy HMMM, pacCMOTpeHMe MPUEMOB pellleHMs 3amay Ha npobu. B Hauanme 6 kiacca
MIPOMCXOAUT 3HAKOMCTBO C TIOHATMEM ITPOLIEHTA.

Oco6eHHOCTDBIO U3YUYEHMS TTOJIOKUTEIbHBIX 1 OTPULIATE/IbHBIX UMCesT IBJISIETCS TO, YTO OHMU
TaK’)ke MOTYT pacCMaTpUBATbCS B HECKOJIbKO 3TamoB. B 6 kjacce B Havaie M3y4YeHUS] TE€MbI
«ITososkuTeNbHBIE U OTpUIATEIbHBIE YMC/Ia» Bbifesercs noarema «llenble uncia», B paMKax
KOTOPOJ 3HAKOMCTBO C OTPHMIIATEIbHBIMM YMC/IaMU U JEUCTBUSIMM C TIOJOKUTETbHBIMU U
OTPULIATE/IbHBIMM YMC/IaMM TIPOMCXOIUT Ha OCHOBE COZEPsKaTeJbHOIO MOAX0aa. DTO MMO3BOJISET



Ha J[OCTYITHOM YpOBHE TIIO3HAKOMUTb OOYYAIOIIMXCS TPAKTUYECKM CO BCEMU OCHOBHBIMU
MOHATUSIMM TEMbI, B TOM YMCJIe ¥ C IpaBWJIaMy 3HAKOB IIPY BBITIOJTHEHUM apuUdMeTUuecKux
nencTBuil. MisydyeHne palyioHaSbHbIX YMCesT Ha 9TOM He 3aKOHUYUTCS, a OyIeT MPOA0JIKeHO B Kypce
anre6psI 7 Kacca.

[Tpu 06yueHNM pelIeHNIO TEKCTOBBIX 3a/1a4 B 5—-6 Kj1accax UCIOb3YIOTCS apudMeTnIecKme
npuémbl pertienns. [Ipu 0TpaboTKe BBIUMCIUTETbHBIX HABBIKOB B 5-6 Kjlaccax pacCMaTpUBAIOTCS
TeKCTOBbIE 3a[]JauM CJIeAYIOIIMX BUIOB: 3a/1aul Ha IBVDKEHMe, Ha YacTy, Ha TOKYIIKK, Ha PaboTy 1
MIPOU3BOAUTEIBHOCTD, Ha MPOILIEHTHI, HA OTHOILIeHUs U Iponopuyu. O6yJaronyecs 3HaKOMSITCS C
npuéMaMyM pelleHus] 3ajay 1epebopoM BO3MOKHBIX BapuMaHTOB, yuaTcsl paboraTb C
mHbopmaleit, mpeacTaBJIeHHON B (opme Tab/IMIL WM TMarpaMM.

B nporpamme yuebHOoro kypca «Marematuka» MpegycMOTpeHO GOpMUpPOBaHKE
MPOIeIeBTUYECKMX aarebpandyeckmx MpencTaBaeHnii. bykBa Kak CMMBOJI HEKOTOPOTrO 4ucia B
3aBMCUMOCTY OT MaTeMaTMYeCKOrO KOHTEKCTa BBOIUTCS IMOCTeNeHHO. ByKBeHHasi CMMBOJIMKA
IIIMPOKO MCIIOJIb3YeTCSl TPEeXKAe BCEro i 3almiMcy OOIIMX YTBEPKOEHMI W TIPeIJIOXKEHWUI,
dbopmyJs1, B UaCTHOCTU JJISI BBIUMCIEHUSI TeOMETPUUECKUX BEJIMUMH, B KAUeCTBe «3aMeCTUTEJISI»
yycia.

B mporpamme yuebHOro kypca «Martemaruka» MpeAcTaBleHa HarysiAHas reoMeTpus,
HalpaBjeHHasT Ha pas3BuUTHMe OOpa3sHOro MbIIUIEHNS, IPOCTPAHCTBEHHOTO BOOOpasKeHNs,
1300pasuTebHBIX YMEHUI. DTO BaXKHBIN ITAIl B M3YUYEHUM T€OMETPUM, KOTOPbIN OCYILIECTBIISIETCS
Ha HarJJHO-TIPaKTMUYeCKOM YpOBHe, ONMpaeTcsi Ha HaISAHO-OOpa3sHoe  MbIlIeHue
obyuaronyxcs. bosbiasi posb OTBOOUTCS MPAKTUUYECKON IeSITeTbHOCTHU, OTbITY, 9KCIIePUMEHTY,
MopepoBanuio. O6yuaroimecst 3HaKOMSITCSI C TeOMeTpUUeCKUMy Gurypamu Ha MI0CKOCTU U B
MPOCTPAHCTBE, C UX MPOCTENILMMM KOHOUTYpALMIMM, YIATCS M300pasKkaTh UX Ha HEJIMHOBAHHOM
M KjJeTdyaroy OyMare, pacCMaTpuBaIOT MX IIPOCTENMIIMe CBOMCTBA. B mpoiecce usyueHus
HarJsIGHOM TeOMeTpPUM 3HaHUs, MOJyuYeHHble OOyYarolMMMUCS Ha YPOBHE HauyaJbHOTr'O OOIero
06pa3oBaHMsl, CUCTEMATUIUPYIOTCS U PACIIUPSIOTCSL.

CorylacHO yueOGHOMY IUIaHY B 5-6 KjaccaX WM3y4yaeTcsl MHTETPUPOBAHHBIN IpeaMeT
«MaremaTnka», KOTOpbI BKIIOYaeT apudMeTMYeCcKuil MaTepuaa U HarJISIAHYI0 TeoOMeTpuio, a
Takke IMpOTeeBTUUECKMe CBeAeHUs U3 aJredpbl, 3JeMeHTbl JIOTMKM M Havaja OMycaTeIbHOU
CTaTUCTUKHA.

Ha usyuenue yue6HOro xypca «Matemaruka» orBogutcs 340 yacos: B 5 kimacce - 170
vacos (5 yacoB B HefiesTi0), B 6 kiacce — 170 yacos (5 yacoB B HEZEIIO).



COJEP>XAHHWE OBYYEHMUS
5 KJIACC

HarypanbHble unciia U HYJIb

HarypanbHoe umcno. Psng Hatypanbhbix umcen. Umcno 0. M3o6paskeHne HaTypaabHbIX
yyces1 TOYKaMM Ha KOOPAMHATHOM (UMCIIOBOM) IPSIMOIA.

[TosuioHHass cucrema cumciaeHus. Pumckasi Hymepalys Kak IMpUMepP HEeMO3UIMOHHOM
cucTeMbl cumciienus. JlecsiTMuHas cucteMa CUMCIEHMSI.

CpaBHeHMe HaTypaJbHBIX YMCEJ, CpaBHEHME HATypaJbHbIX umcesn ¢ HynaéM. Crocobbl
cpaBHeHMs1. OKpyTJieHMe HaTypabHbIX UMCel.

CJio3keHue HaTypasIbHbIX UMCesl, CBOMCTBO HYJIS IIPU CJIOKeHUM. BbrunTaHme Kak JIeiicTBiIe,
0OpaTHOe CJIOKeHMIO. YMHOKEHMe HaTypajbHbIX YMCEJ, CBOMCTBA HYJSI M €OVUHUIIBI TIPU
yMHOXXeHun. [lesieHne Kak [eiicTBue, oOpaTHOe yYMHO>KeHMIO. KOMITIOHEHThI IeliCTBU, CBS3b
Mexxny HuMu. [IpoBepka pesysbrata apudmermueckoro meicTBus. IlepemecTturenbHoe u
coueTaTeJIbHOE CBOJCTBA (3aKOHbBI) CJIOKEHMSI M YMHOMKEHMSI, pacIipelejuTe/IbHOe CBOMCTBO
(3aKOH) YMHOKEHMUSI.

Ucnonb3oBanne OYyKB [ji1 0003HAUEHMsS] HEM3BECTHOTO KOMIIOHEHTA M 3alyCy CBOMCTB
apuMeTUUECKIX ITEeCTBUIA.

Ienurenu U KpaTHbIe UMCJIa, pasjiokeHue Ha MHOXUTeIU. [IpocThie 1 cocTaBHbIE YMCIIa.
[Tpusnaku genumocty Ha 2, 5, 10, 3, 9. JlesieHne ¢ OCTaTKOM.

CreneHb C HaTypaJibHbIM TIIOKa3aTejJeM. 3aluCh YMCIa B BUIIE CYMMbBI PaspsiTHbIX
cJlaraeMbIX.

UnucnoBoe BbIpaskeHue. BpbluncieHne 3HAY€HMII UMCJIOBBIX BBIPaKEHMI, ITOPSIAOK
BBITIOJIHEHUSI ~ JeMCTBUil. Lcrosb30oBaHMe TpM  BBIUMCJIEHUSIX  [I€PEMECTUTEIbHOTO U
COYeTaTeIbHOTO CBOMCTB (3aKOHOB) CJIOSKEHMSI M YMHOSKEHMSI, PacCIpene/IMTeTbHOTO CBOMCTBA
YMHO>KEHMSI.

Opoou

IIpencrapienne o gpobu Kak criocobe sammcy 4acTu BesmumHbl. OOBIKHOBEHHBIE IPOOU.
[IpaBuabHbIE U HempaBWIbHbIE Apobu. CMmelllaHHas Apobb, MpeAcTaBjeHe CMellIaHHOM Ipoou B
BUAEe HeNpaBMJIbHOM [OpoOM U BbIJe/IeHMe IIeJIOM 4YacTy UKuciIa U3 HelmpaBUIbHOM IpoOu.
Nsob6paskeHne apobeir TOUKaMyM Ha Ynca0Boy mpsiMoii. OCHOBHOe CBOMCTBO apobu. CokpalleHnnue
npob6eii. [IpuBegenne gpobu K HoBoMy 3HameHaTes 0. CpaBHeHMe Ipo6eii.

CiiokeHne M BbIUMTaHME Apobeil. YMHOKeHMe U JejieHue ApoOeii, B3aMMHO OOpaTHbIe
npobu. HaxoskmeHne 4acTy 11eJIOro U LeJIOTO 1O ero 4acTu.

Hecstuunas 3amuch apobeit. IIpeacraBienne gecsITMUHON Opodu B Buae OOBIKHOBEHHOM.
NsobpaskeHne OeCcITUUYHBIX ApoOeil TOUKaMy Ha 4uMcjioBoi mpsMoii. CpaBHEHUE HeCSITUUHBIX
IpoGeii.

Apudmerndeckue IeiCTBUS C TeCITUUHbIMU TpobsiMu. OKpyTJIeHNe TeCITUUHBIX IPOOei.

Penrenne TeKcTOBBIX 3a7a4

PellieHne TeKCTOBBIX 3amau apudmeTMueckuM criocobom. PerrieHne jormueckux 3amad.
Pemrenne 3amau rmepe60poM Bcex BO3MOSKHBIX BapMaHTOB. VIcIiosb30BaHMe Mpy pelieHnu 3amad
TabJ/INL Y CXEM.

Pemenne 3amau, comepskaiyx 3aBMCUMOCTHM, CBSI3bIBAIOILME BEJIMUMHBI: CKOPOCTh, BpeMS,
pacCcTosiHMe, I1IeHa, KOJMYECTBO, CTOMMOCTb. EIMHMUIBI M3MepeHMsI: MacChl, OObEMa, IIEHBI,
paccTosiHusl, BpeMeHu, CKOpocTu. CBsI3b MEKIY eAVHUILIAMY U3MEePEHMS KasKI0M BeJIMUMHBI.



PelreHre OCHOBHBIX 3a/1a4 Ha IPOOM.

IIpencrapiieHue naHHBIX B BUIE TaOJ/IMII, CTOJIOYATHIX JMarpamMM.

Harnsapuast reomerpus

Harnsnnble mpencraBieHns o purypax Ha MJIOCKOCTU: TOUKa, MpsiMast, OTPE3OK, JIyY, YToJl,
JIoOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYyT. YT0. IIpsiMOii, OCTpbIiA, TYHOI U Pa3BEPHYTHIN
YIJIBL.

IOnuHa oTpe3ka, MeTpMUecKuMe eauHUIbl [JIMHbL. [JJIMHAa JIOMaHOM, TEepUMeTpP
MHOT'OYTOJIbHMKA. VI3MepeHMe 1 MOCTpoeHe YTIJI0B C TIOMOIIBIO TPAHCIIOPTUPA.

Harnsnnble mpencraBiennst o GuUrypax Ha IUIOCKOCTY: MHOTOYTOJIbHUK, TTPSIMOYTOJIbHUK,
KBagpaT, TPEYroJbHUK, O paBEHCTBE GUTYP.

N3obpaskeHne puryp, B TOM unciie Ha KiaeTyaToi 6ymare. [ToctpoeHne KoHpuUrypaumin u3
yacTe MpsIMOM, OKPY>KHOCTM Ha HEJIMHOBAHHOM ¥ KjeTdaron Gymare. Vcrionbp30BaHmue CBOMCTB
CTOPOH U YTJIOB MPSIMOYTOJIbHMKA, KBaApaTa.

[Tomaap MpsIMOYTOJbHMKA ¥ MHOTOYTOJIbHUKOB, COCTaBJI€HHbBIX U3 MPSIMOYTOJIbHUKOB, B
TOM umcye GUryp, n300pakE€HHbIX Ha KjieTuyaTtor oymare. EqyHMIIbI M3MepeHust TII0IIa .

HarnsgnHple  mpencTraBjieHMsI O  MPOCTPAHCTBEHHBIX — (GUIypax:  IPSIMOYTOJIbHbIN
napajuiesenumnesn, Kyb6, MHororpaHHuMKu. V3sobGpaxkeHue MPOCTENIINX MHOTOIPAaHHUKOB.
PasBéptku kyba u mnapawienermnena. CosmaHue Mojesieli MHOTOIPaHHMKOB (M3 OGymaru,
MIPOBOJIOKM, TIJIACTUIJIMHA U IPYTUX MaTEePUasIoB).

O61BEM NPSIMOYTOJIBHOTO Hapajiiesenuiena, Kyoa. EnyuHniipl nsmepenns: oobeMa.

6 KJIACC

HatypanbHble uncia

Apudmernueckne OEMCTBUSI C MHOTO3HAUYHBIMM HATypaJbHbIMKU 4YMCIaMU. UuMCI0BbIE
BbIpaskeHMsl, MTOPSIOK [IeCTBUI, MCIIOJIb30BaHMe CKOOOK. VcIosb30BaHMe Py BbIUMCIIEHUSIX
MepeMeCTUTEIBHOTO ¥ COYeTaTeIbHOI'O CBOMCTB CJIOXKEHMS M YMHOSKEHMSI, pacIipeie/MTeIbHOTO
cBoiicTBa yMHOKeHMst. OKpyTjieHne HaTypaabHbIX UMCeT.

Hemutenn M KpaTHbIe YMCIa, HAaMOOJbIIMIM OOIIMIA IOeJuTejlb M HaMMeHbIlee oO0lee
KpaTHoe. [IeMMOCTh CYMMBI U IIpou3BeieHus. [lejieHne ¢ 0CTaTKOM.

Ipobou

OO6bIKHOBEHHAS JpoOb, OCHOBHOE CBOJCTBO JIpoOM, COKpalleHue apobeir. CpaBHeHMe U
yropsimounBaHue npobeir. PelieHne 3agau Ha HaxXOXKAEHME YacTU OT I€JIOTO U 1IeJIOrO II0 ero
yactu. JIpoGHOEe uMc/Io Kak pe3yjabTar AeneHus. I[IpencraBieHnue OecITUYHON Opobu B BuUIe
OOBIKHOBEHHOJM Opo0M ¥ BO3MOMKHOCTb IIPEACTaB/ieHMs OOBIKHOBEHHON [pobu B BUje
mecsaTuuHon. [lecaTuunble Opo6u U MeTpuueckas cucrema Mep. ApubMeTndyeckue OeiiCTBUS U
YMCJIOBbIE BhIpakeHMsI C OObIKHOBEHHBIMM U IECSITUYHBIMU TPOOSIMIA.

OrHoitenne. [leneHne B JaHHOM OTHoOLUIeHuu. MaciuTab, mnpomnopuus. [IpumeneHnne
MIPOIIOPLII TIPM PEIIeHUN 3a1a4.

[TousiTiie mpolieHTa. BblunciieHne mpoleHTa OT BeJIUYMHbBI M BeJIMUMHbI 110 €€ MPOIEHTY.
BoipaskeHne mpoIEHTOB OecITUUHbIMM ApoGsMu. PellleHue 3amau Ha MpOLIEHThbL. BhipaxkeHue
OTHOIIIEHNSI BeJIMUMH B ITPOIIEHTaX.

ITosokuTEeIbHBIE U OTPUIIATE/IbHBIE YMC/Ia

[TonoskuTeabHbIE U OTpUIlATEIbHbIE uKciIa. Llenbie uncaa. Momy/ib unciia, reoMeTpuueckast
MHTepIpeTanyuss MOAyasS unucia. VsobGpakeHue umcesl Ha KOOPAMHATHON mpsMoi. UucioBbie
npomekyTku. CpaBHeHue umcen. Apudmernueckue HeNACTBUS C IIOJOXUTEIbHBIMU U
OTpUIIATE/IbHBIMM YMCJIAMM.



[TpssmoyrosibHAsI cucTeMa KOOPAMHAT Ha IUIOCKOCTM. KoopamHaThl TOUKM Ha TMJIOCKOCTH,
abcmyucca u opauHata. IlocTpoeHne Touek u Gpuryp Ha KOOpPAMHATHON TJIOCKOCTH.

BykBeHHbIe BbIpaskeHUS

[TpumeHeHMe 6YKB [IJIST 3aMMMCY MaTeMAaTUUECKUX BbIpaKeHU! U npeayioxkeHuit. CBoyCTBa
apudbMeTUUECKNX OeCTBUI. DykBeHHbIe BBIPasKEHMS M UYMCJIOBBbIE IMOACTAHOBKM. ByKBeHHbIE
pPaBEHCTBA, HAXOXIEHWEe HEeM3BEeCTHOrO KOMIIOHeHTa. Dopmysibl, (GOpMyJbl IMepumeTpa Wu
TJTOIIAAY TIPSIMOYTOJIbHIMKA, KBaJipaTa, 06beéMa mapasuiesienuiiesia 1 Kyoa.

Peltenne TeKCTOBBIX 3a5a4

PelleHre TeKCTOBBIX 3amayu apudmMeTnueckuM criocobom. PelieHme Jyiornueckux 3amau.
Pemrenne 3amau mepe60pom Bcex BO3MOXKHBIX BApMaHTOB.

Pemrenne 3agau, cogepskaimx 3aBUCMMOCTH, CBSI3bIBAIOIINX BEJIMUYMHBI: CKOPOCTh, BPEMSI,
paccTosiHMe, IeHa, KOJMYEeCTBO, CTOMMOCTb, IMPOU3BOAUTEIBHOCTb, BpeMsl, O0ObEM pPaOOTHI.
EnvHUIBI M3MepeHus: MacChl, CTOMMOCTM, PACCTOSIHMS, BpeMeHM, CKOpoCTu. CBS3b MEXIY
eIVHUIIAMM U3MEPEHMS KaskI0M BeJIMIMHbI.

Pemtenye 3amav, CBSI3aHHBIX C OTHOIIEHMEM, IPOIOPIMOHAIBHOCTHIO BEJIMYMH,
MPOLIEHTaMM; pellieH/ e OCHOBHBIX 3a/1ay Ha APOOU U MPOIEHTHI.

OreHka ¥ IPUKKIKA, OKpyTJyieHue pe3ysbrata. CocraBiieHye GYKBEHHBIX BbIPaKEHMI IO
YCJIOBUIO 3a[IauMl.

[IpencraBieHne JaHHBIX C MOMOIIbIO Tabymm M auarpamm. CrosibuaTblie aMarpaMMbi:
YTeHue U ocTpoeHne. UTeHne KPyroBbIX AuarpaMm.

Harasgnas reomerpus

HarnsigHble npencraBieHus o Gurypax Ha IJIOCKOCTM: TOYKa, ITpsiMasi, OTPe30K, JTy4, YToJl,
JIOMaHasi, MHOTOYTOJIbHUK, YeTbIPEXYTOJIbHUK, TPEYTObHUK, OKPY>KHOCTh, KPYT.

BsaumHoe pacrnosiokeHue [OBYX TMPSMbIX Ha IUIOCKOCTM, Tapaylyie/ibHble IPSIMbIE,
MepHeHAVKYJISIpDHbIE TpsiMble. V3MepeHue pacCTOSHMIAL: MEXAY ABYMSI TOYKaMM, OT TOYKM MO
TIPSIMOJA, IJTMHA MapIIpyTa Ha KBapaTHOM CETKe.

W3smepeHne ¥ TOCTpPOeHME YIJIOB C IIOMOIIBIO TPAHCIIOPTMpa. Buabl TpeyrojbHUKOB:
OCTpPOYTOJIbHBIN, IPSIMOYTOJbHbINA, TYIOYIOJbHBIA, pPaBHOOEOPEHHBIM, PaBHOCTOPOHHMUIA.
YeTbIpEXYTOMBHUK, TTPUMEPDbI YETHIPEXYTOJbHUKOB. [IpsIMOYTONbHUK, KBAagpaT: MUCIIOIb30BaHMeE
CBOVCTB CTOPOH, YTJIOB, AuaroHasnen. MizobpaxkeHne reoMmeTpuueckux GuUryp Ha HeJIMHOBAaHHOM
Gymare C MCIIOJb30BaHMEM IIMPKYJIS, JIMHENKM, YTOJbHMKA, TpaHCHopTupa. IlocTpoeHust Ha
KJIeTuaToi 6ymare.

[TepumeTp MHOroyrosibHUKA. [ToHATME TUTONIAAM DUTYPBI, EAVIHUIIBI M3MEPEHMS TIIOILAIN.
[TpnbVkKEHHOE M3MepeHMe TUIoaau GUTyp, B TOM YKMC/Ie Ha KBagpaTHOM ceTke. [IpnbamskéHHoe
M3MepeHue IJIMHbI OKPYKHOCTH, TIIOIIAAM KpyTa.

CumMmMeTpus: IIeHTpaJIbHas, OCeBast U 3epKaJIbHasi CUMMETPUMA.

[TocTpoeHnre cuMMeTPUUYHBIX GUTYD.

Harnsimuple mpencTaBiieHMsi O IIPOCTPAHCTBEHHBIX GUrypax: IMapaijiesenuien, Kyo,
npu3sMa, MupaMuaa, KOHyC, IMIMHAD, 1map U cdepa. M3o6paskeHne MpoCTPaHCTBEHHBIX GUTYD.
[IpuMepbl pa3BEPTOK MHOTOTPAaHHMKOB, IMJIMHApa ¥ KoHyca. CosmaHue Mojesnen
MPOCTPAHCTBEHHbIX GUTryp (13 6ymaru, mpoBOJIOKM, TUIACTUIIMHA U APYTUX MaTepUaIOB).

[Tonsatne o6bEMa, emMHUIIBI M3MepeHus 00beéMa. OOBEM IPSIMOYTOJBHOTO TMapasiiesenuiena,
Ky0a.



IINTIAHUPYEMBIE PE3VJIbTATbI OCBOEHUSA ITPOTPAMMbBI VYYEBHOI'O
KYPCA <MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUS

JIMYHOCTHBIE PE3VJIbTATbI

JIMYHOCTHBIE pe3yJIbTAaThl OCBOEHMSI IPOrpaMMbl y4eOHOTro Kypca «MaremaTukar»
XapaKTepU3yrTCs:

1) maTpuoTHyecKoe BOCIIUTAHKE:

MPOSIBJIEHMEM MHTepeca K TIPOLUIOMY M HACTOSILEMY POCCUIICKOM MaTeMaTUKH,
IIEHHOCTHBIM OTHOIIIEHMEM K JOCTVMKEHMSIM POCCUICKMX MAaTeMaTMKOB U  POCCUICKON
MaTeMaTMUUECKOM IIIKOJIbI, K UCIIOJIb30BAHUIO TUX JOCTVMKEHUN B IPYTUX HAYKaX U MPUKJIATHbIX
chepax;

2) rpaskJaHCKOe ¥ AYXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITTOJTHEHMIO OOSI3aHHOCTEN TpakgaHMHA M peaju3aluy €ero Ipas,
MpeACTaBJIeHNeM O MaTeMaTMUeCKMX OCHOBAaX (GYHKIMOHMPOBAHUSI Pa3IMUYHBIX CTPYKTYD,
SIBJIEHU, TIPOLeAYp T'PaKAAaHCKOro obiiectBa (HarpuMep, BbIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYKAEHUIO 3TUYECKMX MPOO6JIEM, CBSI3aHHBIX C IMPAKTUMYECKUM IPUMEHEHMEM HOCTMKEHUMN
HayKy, OCO3HAHMEM BasKHOCTY MOPaJIbHO-3TUYECKMX IIPUHILINUIIOB B JeATEIbHOCTY YUYEHOTO;

3) TpyZoBOe BOCIIMTaHMe:

YCTAHOBKOM Ha aKTMBHOE yYyacCTue B pelleHMM MPaKTMYECKMX 3aJad MaTeMaTU4yecKomn
HaIpaBJE€HHOCTY, OCO3HAHMEM Ba)KHOCTY MaTeMaTUM4eCKOro 0Opa3soBaHMs Ha MPOTSKEHUM BCEM
SKU3HU JJ1S1 YCIEITHON TTPO(eCcCHOHaATbHON IeSITETbHOCTM M Pa3sBUTMEM HEOOXOAMMBIX YMEHUMN,
OCO3HAHHBIM BBIOOPOM ¥ TIOCTPOEHMEM WHAMBUIYATbHOM TPAeKTOPUM OOpa3oBaHUS WU
SKU3HEHHBIX TIJIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOGHOCTEN;

4) acTeTMYECKOE BOCIIUTAHME:

CITOCOOHOCTBHIO K SMOIMOHAIBHOMY ¥ 3CTETMUYECKOMY BOCIPUSTUIO MaTeMaTUUYeCKUX
0OBEKTOB, 337y, PEIIeHNN, PaCCyKIeHN, YMEHNIO BUIETh MaTeMaTUYeCKe 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) meHHOCTM HAYYHOTO MO3HAHMS:

OpMEHTALMEeN B AESITEJIbHOCTM HAa COBPEMEHHYIO CUCTEMY HAy4YHBIX ITPEACTaBJIEHUIN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTUSI 4YeJIOBEKa, IPUPOAbl UM OOIlecTBa, IMOHMMaHUEM
MaTeMaTUYeCcKoil Hayku Kak cdepbl YeJOBEUeCKOV [eATeIbHOCTM, 3TAllOB €€ pasBUTUSL U
3HAUYMMOCTY [IJISI Pa3BUTUSI IMBWIN3AIMM, OBJIAIEHMEM SI3bIKOM MaTEMAaTUKM ¥ MaTEMaTUUIECKON
KyJbTYpOM KaK CpeICTBOM IIO3HAHMSI MMPA, OBJIAJIEHMEM IPOCTENIINMM  HaBbIKAMU
MCCJIeIOBATENIbCKOM IeATeTbHOCTH;

6) dusnueckoe BocnuTanmne, GopMuUpPOBaHME KYJIbTYPbI 3A0POBbS ¥ 3MOIMIOHATBHOT'O
0J1aromnosTyuusi:

TOTOBHOCTBIO MIPUMEHSITh MaTeMaTUUeCKMe 3HAHUS B MHTEepecax CBOEro 3[I0POBbsI, BeIeHMS
3I0pOBOTO 0Opasa >KM3HM (3MOPOBOE MUTaHMe, COATAaHCUPOBAHHBIN PEXXUM 3aHSITUI U OTIbIXA,
peryJisipHas usnyeckass akTMBHOCTb), ChOPMMUPOBAHHOCTBIO HaBbika peduiekcuu, Mpu3HaHMEM
CBOEro MpaBa Ha OIIMOKY U TaKOT'o Ke MpaBa APYyroro yejgoBeKa;

7) 3KosI0rMYecKoe BOCIUTAHUe:

OpMeHTalMell Ha MpUMEHeHMe MaTeMaTMUYeCKUX 3HAHWM JJIS pellleHus 3aj1au B 00J1acTu
COXPAHHOCTM OKPY’KAIOIIel Cpenbl, IUIAHUPOBAHUS IOCTYIIKOB M OLIEHKM MX BO3MOXKHBIX
MOCTIeACTBUI JIJISI OKPY>KAlOIleid Cpelibl, OCO3HaHMEM IJI00aJIbHOTO XapaKTepa 3KOJIOTMYECKUX
Mpo6JIEM U TTYTEN UX PEIIeHMS;



8) aganTanys K M3MEHSIOIIMMCS YCIOBUSIM COIMAIBHOM ¥ MIPUPOJHON Cpeabl:

TOTOBHOCTBIO K JEMCTBUSIM B YCJIOBUSIX HEOIPEIeIEHHOCTH, TTOBBIIIEHNIO YPOBHS CBOEI
KOMIIETEHTHOCTM Yepe3 MPaKTUUYECKYIO JesATeIbHOCTb, B TOM UYMCJIe YMEHMEe YUUTHCS Y IPYyTUX
JIIOZIeN, IpruobpeTaTh B COBMECTHOM IesITeJIbHOCTM HOBbIE 3HAHMSI, HABbIKM M KOMITETEHIIU U3
OIIbITA APYTUX;

HeOOXOIMMOCTBIO B (hOpMMPOBaHMM HOBBIX 3HAHMI, B TOM uuciie (popMyaMpoBaTh UAEN,
MIOHSTHSI, TUTIOTE3bl 00 OOBEKTax ¥ SIBJIEHUSIX, B TOM UMCJIe paHee HeM3BECTHBIX, OCO3HABaTb
neuInUThl COOCTBEHHBIX 3HAHMI ¥ KOMIIETEHTHOCTEN, IVIaHMPOBAaTh CBOE Pa3BUTHUE;

CITOCOOHOCTHIO OCO3HABATh CTPECCOBYIO CUTYAIVIO, BOCIIPUMHMMATD CTPECCOBYIO CUTYAIIUIO
KaK BbI30OB, TPeOYIONMI KOHTPMEp, KOPPEKTMPOBATh MPUHMMAEMble pelIeHUs] U [eCTBUS,
bopmympoBaTh 1 OLIEHNBATh PUCKM U TTOCJIECTBYSI, OPMMUPOBATH OIIBIT.

METAITPEAMETHBIE PE3VYJIbTATbBI

ITosHaBaTe/IbHBIE YHUBEpPCA/JIbHbIC yqeﬁnble I[eﬁCTBI/IH

BasoBbIe jiornueckme gecTBUI:

L] BbBIABJIATD M XapPaKTE€pMU30BaTb CYIIECTBEHHbIE IIPU3HAKM MaTEMaTUUYECKUX O6’beKTOB,
MIOHSATUI, OTHOIIEHUI) MEXKIY IOHATUSIMM, (OPMYJMPOBATh OIpPeNeeHMUsT TTOHSITUM,
yCTaHaB/IMBAaTh CYIIECTBEHHBIN MPU3HAK KaccudMKalum, OCHOBaHMs IJisI 0000IIEeHNs U
CpaBHEHMSI, KPUTEPUM IIPOBOAMMOrO aHa/IN3a;

® BOCIpUHMMATb, (OPMYJMPOBATh U MPEeOOPa3’OBBIBATb CYKIEHMS: YTBEPAUTEIbHbIE U
OoTpularTe/ibHbIe, eIJMMHNYHbIE, YaCTHbIE U O6U.U/Ie, YCHOBHbIe;

L] BbISIBJISITb MaTeMaTudeCKre 3aKOHOMEPHOCTH, B3aMMOCBS3M U IIPOTMBOpEYMs B (baKTaX,
JAaHHBbIX, Ha6JI}O,ILEHI/IHX M YTBEPXOCHUAX, IIpeajiaraTb KpUTEpUM MOJid BbIABJICHUSA
3aKOHOMEPHOCTEN ¥ IIPOTUBOPEYNIL;

L] nejlaTb BbIBOAbI C MCIIOJIb3OBAHMEM 3aKOHOB JIOTMKM, HEOYKTUBHLIX M MHAYKTUMBHBIX
YMO3aKJIIOUeHMI, YMO3aK/IIOUEeHN TI0 aHaJIOTUM;

e pa3bupaTh JOKa3aTeIbCTBA MaTeMaTUUYECKUX YTBEPKIAEHMIA (MIPSIMbIe U OT MMPOTUBHOTO),
MPOBOAUTbL CAMOCTOSITEJIbHO HEeCJOXKHbIE OKa3aTe/JbCTBa MaTeMaTUYeCcKuX (HaKTOB,
BBICTpPaMBaThb apryMEHTallMiO, IIPUBOIUTb MPUMEPbI ¥ KOHTPIPUMEpPHI, 060CHOBBIBATh
CcOOCTBEHHbIE PACCY3KIEHNS;

e BbIOMpaATh CIOCOO pelreHUsT yuyeOHOM 3amauyu (CpaBHMBATb HECKOJIbKO BapMaHTOB
pellieHusi, BbIOMpaTh HamboJiee MOAXOAMAIINIA C YUIETOM CaMOCTOSITEIbHO BbIIEIEHHBIX
KpUTEpPUEB).

BasoBbIe ucciiegoBaTe/IbCKye JeCTBUS:

® JCIIOJIb30BaTh  BOMNPOCHI  KaK  MCCAENOBATeNbCKMII  MHCTPYMEHT  IO3HAaHMSI,
hopMyMpoBaTh BOIPOCHI, PUKCUPYIOLIME IPOTUBOpEUre, IPobaeMy, CaMOCTOSTEIbHO
yCTaHaBAMBaTh MCKOMOE M JaHHOe, (OpMMUPOBAaTh T'MIIOTE3Y, apryMEeHTHPOBaTh CBOIO
MO3ULIMIO, MHEHME;

® IMIPOBOAUTHL IO CaMOCTOSTEJBHO COCTABJIEHHOMY IUIAHY HECJIOKHBIN SKCIIEPUMEHT,
HeOOJIbIIIoe MCC/IeIOBaHMe 10 YCTaHOBIEHNIO OCOOEHHOCTEN MaTeMaTUYeCKOro OObeKTa,
3aBUCUMOCTEN OOBEKTOB MEKIY COOOI;

®  CaMOCTOSITEJIbHO (POPMY/IMPOBATh 0OOOIIEHNS M BBIBO/IbI 10 Pe3yIbTaTaM IIPOBEIEHHOTO
HaOJIIOIeHNs], MCC/IeIOBaHMs, OLIEHMBAaTh JTOCTOBEPHOCTh ITOJYUYEHHBIX pe3yJIbTaTOB,
BBIBOZOB ¥ 0600ILIEHNI;



IIPOTHO3MPOBATh BO3MOXKHOE pa3BuUTHe IMpoLeccCa, a TaAKXKe BbIABUTATb ITPEAIIOJIOKEHMS O
€ro pa3BuUTUM B HOBBIX YCJIOBUSX.

Pa6oTa ¢ nuadopmanmei:

BBISIBJISITb HEIOCTATOYHOCTDb ¥ M30bITOYHOCTh MH(MDOpMAaLVIM, JAaHHbIX, HEOOXOAMMBIX JIJISI
pellleHus 3a1aun;

BbIOMpATb, aHAJIM3UPOBATh, CUCTEMATU3MPOBAThb UM MHTEPIPETHMPOBATh MHGOPMALIMIO
Pa3IMUHbIX BUAOB U (GOPM MPECTaBIEHNS;

BbIOMpaTh (OpPMY IpeAcTaBieHus MHGOPMAIUM Y UITIOCTPUPOBATh pelllaeMble 3amaun
cxeMaMM, JuarpaMMaMu, MHOM rpadyuKoi 1 UX KOMOMHALISIMU,

OIIEHMBATh HANEXXHOCTh MHGPOpPMAIMM 10 KPUTEPUSIM, IPEAJIOKEHHBIM YUUTEIeM VN
chopMyIMPOBAaHHBIM CAMOCTOSITETHHO.

KoMMyHUKaTHBHbBIE YHUBEpPCATbHbIE YUeOHbIe JeCTBUSI:

BOCIIPMHMMATh ¥ (OPMYJIMPOBATh CYKIOEHMS B COOTBETCTBUM C YCJIOBUSMM U IIEJISIMU
o0llleHus, SICHO, TOYHO, TI'PAMOTHO BbIpaXXaThb CBOIO TOYKY 3pe€HMS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHMS MO XOAy pelleHus 3aJauyy, KOMMEHTUPOBATh
MTOJTYYEHHbII pe3yJ/IbTarT,

B XOJle OOCYKI€eHMs 3afaBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAaeMOM TeMbI, TPOOJIEMBI,
pelllaeMoli 3aJjauy, BbICKa3bIBaTh MIEM, HalleJIEHHbIE Ha MOMCK PeIlleHMs], COIIOCTaBIISITh
CBOM CYKAEHUS C CYKASHUSIMU APYTUX YYaCTHUKOB OMAJIOra, OOHAPYKMBATh pas3jinume u
CXOACTBO TMO3UIMI, B KOPPEKTHOM ¢opMe (HOpMYJIMpPOBaTh pasHOrIacusi, CBOU
BO3paskeHNs;

MIPEACTABISITh PEe3y/bTaThl PEIIeHus] 3aJaui, SKCIIepPUMEHTa, MCC/IeNOBaHMs, MMPOEKTa,
CaMOCTOSIT€JIbHO BbIOMpaTh (OpMaT BBICTYIUIEHMS C YUYETOM 3aJad IIpe3eHTaluu |
0COOEHHOCTEN ayauTOPUN;

MMOHMMATDb U MCITOJIb30BaTh MPEMMYIIECTBA KOMAHAHOM M MHAVBUAYAJIbHON PabOThI TIPU
pellleHny yueOHbIX MaTeEMaTUUYeCKMUX 3a/1ay;

MPUHMMATD 11eJIb COBMECTHOM [IeSTe/IbHOCTH, IJIaHMPOBATh OPraHMU3allMi0 COBMECTHO
paboThI, pacrpeaensiTb BUIbl paboT, JOrOBapuBaTbCs, OOCYKAATh MPOILIECC U Pe3yJIbTaT
paboThl, 0606IIATh MHEHMS HECKOJIbKUX JIIOIEN;

Y4aCTBOBATh B IPYMHIIOBBLIX (hopMax paboThl (0O6CYsKIeHNsI, 0OOMEH MHEHMUSIMI, MO3TOBbIE
IITYPMbI U IPYTHE), BBITIOJHITH CBOIO YaCTb PaGOThI ¥ KOOPAMHUPOBATb CBOU HEMCTBUS
C IPYTMMM WieHaMy KOMaH/Ibl, OIleHBAaTh KaUeCTBO CBOETO BKJIa[a B OOIIMI MPOAYKT 1O
KpUTepusiM, cHOpMYJIMPOBAHHBIM YUACTHUKAMY B3aMMOI€/iCTBUS.

PerynsiTuBHBIe YHUBepcaIbHbIEe YUeOHbIe AeICTBUS

Camoopraumusanms:

CaMOCTOSIT€JIbHO COCTaBJ/ISITh IUIaH, QJrOPUTM pellleHus 3agauM (MM €ero 4acThb),
BBIOMpPATh CIOCOO pellleHMsT C YYETOM MMEIOIIMXCS PecypcoB U COOCTBEHHBIX
BO3MOXXHOCTEM, apryMEHTUPOBATh M KOPPEKTMPOBATb BAapMaHThI pPEIIeHUN C YYETOM
HOBOV MHbOpPMaINN.

CaMOKOHTPO/Ib, SMOIMOHA/IbHBIN MHTE/IJIEKT:

BJIaieTb criocobamu CaMOIIpOBepPKM, CaMOKOHTPOJIA IIpolecCa M pe3yJjabTaTa pelieHMd
MaTeMaTUYeCKOM 3agaun;



® TpeIBUIETb TPYAHOCTM, KOTOPble MOTYT BO3HMKHYTb IpPU DeLleHMM 3a[auu, BHOCUTD
KOPPEeKTMBBI B [IeATeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIbCTB, HalIEHHBIX OIIMOOK,
BBISIBJIEHHBIX TPYIHOCTEN;

® OIEHMBAThb COOTBETCTBME pe3ysbTaTa [esTeIbHOCTU IOCTaBJIEHHON eI U YCJIOBUSIM,
OOBSICHSITD NMPUYMHBI TOCTUKEHUST WIM HETOCTUKEHUS 11eJI1, HAaXOAUTh OIINOKY, 1aBaTh
OILIEHKY ITPMOOPETEHHOMY OIIBITY.

INMPEIMETHDBIE PE3VJIbTATbI

K KkoHily obGyueHuss B 5 KJacce OOyYalOIIMIACS TOJYYUT CJIEAYIONIME IpeIMeTHbIe
pe3yJIbTaThl:

Unciia v BbIYMC/IEHUS

[ToHuMMaTh ¥ MPaBUJIBHO YIOTPEOJIATh TEPMUHbBI, CBSI3AHHBIE C HATYPAJbHBIMM YMCIAMMU,
OOBIKHOBEHHBIMM U JECATUYHBIMU IPOOSIMMU.

CpaBHMBaATDH U YIOPSAOUYMBATh HATYpaJbHbIE UMC/IA, CPABHMBATD B ITPOCTEMIIINX CITyYasX
OOBIKHOBEHHbIE IPOOH, JeCITUYUHbIE TPOOH.

COOTHOCUTB TOUKY Ha KOOPAMHATHOM (YMCIOBOM) IIPSIMOM C COOTBETCTBYIOIIMM €1 YMCJIOM
" U300paskaTh HaTypa/ibHbIE UMC/Ia TOYKaMM Ha KOOPAMHATHOM (UMCJIOBON) MPSIMOA.

BoimonHaTe apudMeTnyeckmue OeiCTBUS C HATYPAJbHBIMM YMCJIaMM, C OOBIKHOBEHHBIMM
IPOOSIMM B TIPOCTEMIINX CITydasiX.

BbITIO/THSTH TPOBEPKY, IPUKUAKY Pe3yJIbTaTa BbIYMCIEHNIA.

OKpyTJIATh HaTypaJIbHbIE YMCIIA.

PelreHne TeKCTOBBIX 3a1a4

Pemrath TeKcTOBBIE 3aauy apUMETUUYECKUM CITIOCOOOM M C TTOMOIIbIO OPraHM30BaHHOTO
KOHEYHOTO Tepebopa BCeX BO3MOXKHbBIX BapUaHTOB.

Pemiate 3amaun, cogepskailiyie 3aBMCMMOCTY, CBSI3bIBAIOIIIME BEJIMUMHBI: CKOPOCTb, BPEMSI,
paccTosiHue, IeHa, KOJMYeCTBO, CTOMMOCTb.

Wcnonb3oBarh KpaTKue 3aMyucu, CXeMbI, TAOJIMITbI, 0O03HAYEHMST ITPY peIlleHUN 3a1ay.

[Tonb30BaTbCSI OCHOBHBIMM €VMHUILIAMM M3MEPEHUS: 1I€HbI, MACChl, PACCTOSIHMSI, BpEMEHMU,
CKOPOCTM, BbIpa’KaThb OTHM €AVHUIIbI BEJIMUMHBI Uepe3 Ipyrue.

WsBnekaTh, aHAIM3MPOBATh, OLIEHMBATh MH(OpPMAINIO, MPEICTaBJIEHHYIO B Tabjuile, Ha
cTosibuaTo auarpaMMe, MHTEPIPETMPOBATDH IpPeNCTaBJIeHHbIE TaHHbIE, MCITOIb30BaTh JaHHbIE
TIpYU peleHun 3amady.

Harasgnas reomerpus

[Tonb3oBaTbCsl TeOMETPUUYECKUMM TOHSITUSIMU: TOYKA, MpsiMasi, OTPe3OK, JIyd, YTOJ,
MHOTOYTOJIbHUK, OKPY’KHOCTb, KPYT.

[TpuBOomUTL TIpUMepbl OOBEKTOB OKPYSKAIOIIErO0 MMpa, MMEIMMX (GOpPMY M3YUEHHBIX
reomMeTpudecKkux Guryp.

Ucnonb3oBaTh TEpMUHOJIOTMIO, CBSI3aHHYIO C yrjaMu: BepliiuMHa, CTOpOHAa, C
MHOTOYTOJIbHMKaMM: yTOJI, BepIlMHa, CTOPOHA, IMaroHajlb, C OKPY;KHOCTbIO: pajinycC, TMaMeTp,
LIEHTP.

N3o6paskaTh M3yueHHbIe reoMeTpuueckye GUrypbl Ha HeJIMHOBAHHOM U KJIeTUaToM Gymare
C TIOMOIIIBIO IIVPKYJIST U JIMHENKU.



Haxomutb [OaMHBI OTpPe3KOB HEMOCPeNCTBEHHBIM M3MEPEHMEM C TOMOILbBIO JIMHENKH,
CTPOUTH OTPE3KU 3a[IaHHO IJIMHbBI; CTPOUTb OKPYKHOCTb 3aJJaHHOT'O paauyca.

Wcnonb3oBaTh CBOMCTBA CTOPOH M YIJIOB IIPSIMOYTOJIbHMKA, KBafipaTa JIJis X TTOCTPOEHMSI,
BBIYVCJIEHMS] TUIOIIAAM U TTIepuMeTpa.

BbrunciaTs nmepuMeTp U IUIOMIAAb KBaApaTa, MPSIMOYTOJIbHUKA, GUTYD, COCTABJIEHHBIX U3
MPSIMOYTOJIbHMKOB, B TOM 4ncyie GUryp, n306pakE€HHbIX Ha KJIeTUaToM Oymare.

[Tonp30BaTbCSI OCHOBHBIMM METPUUYECKUMMM €OVHUIIAMM M3MEpEeHMs IJIMHbI, IUIOIA/IN;
BBIPAKATb OOHY €IVHUIIbI BEJIMUMHBI Yepe3 Jpyrue.

Pacrio3HaBath mapasienenumnes, Ky6, MCIOIb30BaTh TEPMUHOJIOTMIO: BepIlMHA, pebpo,
rpaHb, U3MEpEeHNs], HAXOOUTb U3MepeHusI Mapasuiesenumena, kyoa.

Boruncnare 06b€éM Kyba, mapasuiesiernumena MO 3aJaHHBIM M3MEpPEHMSIM, ITOJIb30BaThCS
eAVHUIIAMM U3MEePEeHUsT OOBEMA.

Pellath HeCJIOXKHBIE 3afauy Ha M3MEpPEHME TeOMEeTPUYECKMX BEJIMUMH B IPAKTUUYECKUX
CUTYyaLMSIX.

K koHiy obyuenusi B 6 Kjacce oOydyaloOIMICS IOJYUUT CJIEAYIOIe IpeaMeTHbIe
pe3yJsIbTaThl:

Yucia v BBIYUCTIEHUS

3HaThb ¥ MOHUMAThb TEPMMHBI, CBSI3aHHbIE C PA3/JIMYHBIMM BUIAMM YMCET U CIIOCOOaMM UX
3aIMCH, TTePeXOAUTD (€CIM 3TO BO3MOXKHO) OT OJHOV (hOPMBI 3aMICH YMCIa K JPYTON.

CpaBHMBaTh ¥ YIIOPSIOYMBATH IiejIble YMCJIa, OObBIKHOBEHHbIE U [eCSITUYHbIE IpOOM,
CpPaBHMBATb UMCJIa OTHOTO ¥ Pa3HbIX 3HAKOB.

BoimosHaTh, couetass yCTHble M MUCbMEHHbIE TPUEMbBI, apudMeTuyecKue IeCTBUS C
HaTypaJbHbIMM ¥  IeJbIMM  UMCJIaMM, OOBIKHOBEHHBIMM ¥ HECATUYHBIMM  JPOOSMMU,
MTOJIOKUTETbHBIMM M OTPULIATETbHBIMM UMCITAMMA.

BbrunciaTh 3HaYEHMST YMCIIOBBIX BbIPAsKEHN, BBITIOJIHATD MPUKUAKY M OLEHKY pe3ysbTaTa
BBIUMCJIEHMI, BBIMIOJIHATD IPeoOpa3oBaHMs YMCJIOBBIX BbIPAKEHMII Ha OCHOBE CBOWCTB
apudMeTUUECKIX IeCTBUIA.

COOTHOCUTh TOYKY Ha KOOPAMHATHOM TMPSMOV C COOTBETCTBYIOIIMM €M YMUCIIOM WU
M300paXkaTh UMCIa TOUKAMY Ha KOOPAVHATHOM MPSIMOM, HAXOOUTh MOIYJ/Tb YMCJIA.

COOTHOCUTD TOUKM B MPSIMOYTOJIbHOM CUCTEME KOOPAMHAT C KOOPAVMHATAMM 3TOM TOUKM.

OKpYTISTD LieJIble UMCIa Y AeCTUYHbBIE TPOOY, HAXOIUTh TPUOIVKEHNS UnCell.

UmncoBbie M 0YyKBEHHbIE BbIPaYKEHMS

[Tonumath M ynoTpebssiTb TEPMMHBI, CBS3aHHbIE C 3aMMChbIO CTEMEHM UMCIa, HAXOAUTh
KBagpaT ¥ Ky0 uMciia, BBIYMC/ISITh 3HAUEHMS YMCJIOBBIX BBIPAsKEHMM, COMIEPsKaIlMX CTEIEeHM.

[Tonb30BaTbCs MpU3HAKAMM IEJIMMOCTH, PAaCK/IabIBaTh HAaTypaJbHbIE UMC/IA Ha MPOCThIE
MHOKUTEJTN.

[Tonb3oBaTbCst MacCIITabOM, COCTABJISITh ITPOTIOPLIUY U OTHOIIEHMS.

Wcnonb3oBaTh OYKBBI [1JIT 0003HAYEHMST UMCET TP 3aMCY MaTeMaTUUeCKUX BbIPasKEHU,
COCTaBJIITh OYKBEHHbIE BbIpakeHus ¥ (HOPMYJIbl, HAXOOUTh 3HAUYE€HUS OYKBEHHBIX BbIpaskKeHU,
OCYIIEeCTBJIsII He0OXOAMbIe TTOACTAaHOBKM U ITPeoOpa3oBaHus.

HaxoauTb Hen3BeCTHbI KOMIIOHEHT PaBEHCTBA.

Pelienne TeKCTOBBIX 3aa4

Pemnrath MHOTOIIIAaroBbIE€ TEKCTOBBIE 3a1a4M apUPMETUIYECKUM CITOCOOOM.

Pemrath  3amaum, cCBSI3aHHbIE C OTHOIIIEHMEM, IPOIMOPIMOHAIBLHOCTbIO  BEeJIVYMH,
MPOIEHTaMM, PelllaTh TPY OCHOBHbBIE 3a[laui Ha IPOOY U MTPOIIEHTHI.



Pemate 3amaun, copepskaliye 3aBUCMMOCTY, CBSI3bIBAIOILME BEJIMUMHBI: CKOPOCTh, BpeMS,
paccTosiHue, IleHa, KOJMYECTBO, CTOMMOCTb, IMPOM3BOAUTEIbHOCTb, BpeMs, OOBbEM pabOThI,
UCIOJb3YST  apudMeTyecKue OeNCTBUS, OIEHKY, TMPUKUIKY, TI0Jb30BaTbCS eIVHUIIAMU
M3MEPEHMSI COOTBETCTBYIOIIMX BEJTMUNH.

CocraBnsiTh GyKBEHHbIE BbIPAsKEHMSI 110 YCJIOBUIO 3aaUM.

NsBnekaTh MHbOpMAaLNIO, MPeICTaBJIEHHYIO B TabaMIlaX, Ha JIMHEMHOM, CTOJI0YATON MU
KPYTrOBOM IMarpaMmMax, MHTepIIPeTUPOBATh MpeCTaBJIeHHbIe JaHHbIE, MICIIOIb30BaTh JaHHbIE ITPU
pelieHnn 3amad.

[TpencraBiaTh MHPOPMAIMIO C TIOMOIIBIO TaOJINII, IMHEHOM M CTOJIGUYATON AYarpaMM.

Harnsapuast reomerpus

[TpuBOomNTL TpUMepbl OOBEKTOB OKPYSKAIOIIETO MMpa, MMEIMMX (GOpMYy MU3yYEeHHbIX
reoMeTPUYECKMX IIJIOCKMX Y MPOCTPAHCTBEHHBIX (PUTYp, IPUMEPbI PaBHBIX M CUMMETPUUYHBIX
¢uryp.

N306paskaTh C TOMOIIBIO IMPKYJISA, JIMHENKM, TPAHCIOPTMpPA HA HEJIMHOBAHHOM U
KJeTyaTtoii Oymare wu3ydyeHHbIe IUIOCKME reoMeTpuueckume GUrypbl u KoHuUrypammm,
CUMMeTPUYHbIE DUTYPBHI.

[Tonb3oBaTbCcs  reOMETPUMUYECKMMM  TOHSITUSIMM:  PABEHCTBO  (Guryp, CuUMMeTpus,
MCIIOJIb30BATh TEPMUHOJIOTMIO, CBSI3aHHYIO C CUMMETPUEN: OCb CUMMETPUH, IIEHTP CUMMETPUN.

HaxoguThb BesMumHBI YIJIOB M3MEPEHMEM C IIOMOIIbIO TPAHCIOPTUPA, CTPOUTDH YTJIbI
3a[laHHOV BEJIMYMHbI, TTOJIb30BATHCSI MTPY PELIeHNN 3a[]a4 TPaJyCHOM MEPOi YIJIOB, PAaCIIO3HABATh
Ha 4epTeskax OCTPbIN, PSIMOI, Pa3sBEPHYTHIN U TYIION YIJIbL.

Boruncnary gjuHy JIOMaHOM, IMEpPUMETP MHOTOYTOJbHMKA, IOJb30BaThCS eOVMHUIIAMMU
M3MepeHUsl IJIMHbI, BbIPAsKaTh OJHM €IMHUIIbI MI3MEPEHMS IJIMHbI Yepes3 ApyTrie.

Haxoautb, UCIOb3ysT YePTESKHbIE MHCTPYMEHTDI, PACCTOSIHMSI: MEXKAY OBYMS TOYKaMM, OT
TOYKM IO MPSIMOM, IJIMHY ITYTU Ha KBaJpaTHOM CETKe.

Boruncnare 1mwiomaab ¢GUryp, COCTaBJIEHHBIX U3 IPSIMOYTOJIbBHMKOB, MCIIOJb30BaTh
pasOueHue Ha MPSIMOYTOJIbHMKM, Ha paBHble (GUIYpPbl, AOCTpauMBaHME [0 IPSIMOYTOJIbHUKA,
MOJIb30BAaTbCS OCHOBHBIMM €OVMHUIIAMM WM3MEPEHUS] IUIOIIAAM, BbIpaKaTb OFHU €IMHUIIbI
M3MepeHMs TUIONIAIN Yepes3 ApyTue.

PacnosHaBaTh Ha MOJENSIX M M300pasKeHUSIX MUPaMUIY, KOHYC, IMJIMHIP, UCIOJIb30BaTh
TEPMMHOJIOTHIO: BepIIIHA, pedpo, IpaHb, OCHOBaHMe, pa3BEPTKaA.

M306paskaTh Ha KJI€TUYaTOi 6Gymare MpsIMOYTOJIbHbIN HapasijiesernuIe].

BbrunciiaTe 06bEM MPSIMOYTOJIBHOTO TMapasuiesienuiieia, Kyoa, mojib30BaTbCsl OCHOBHBIMM
eIVHULIAMU U3MepeHNsI 00bEMA;

Pemrath Hec/IOKHBIE 337auM Ha HAXOXKAEHME TEOMETPUYECKUX BEIVMUYMH B MPAKTUUECKUX
CUTYaIUSX.



TEMATHUYECKOE ITJTAHUPOBAHUE

5 KJIACC
KonnuecTBo uacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (uudposBbie)
Ne /it Kourponbuble IIpakTuueckue
MPOrpaMmbI Bcero oOpa3soBaTeIbHbIe
padoThI padoThI
pecypchbl
1 HarypanbHble uncia. [leicTBus ¢ 43 3 0 Bubmorexka IOK
HaTypaJbHbIMU YMCIAMU https://m.edsoo.ru/7f4131ce
9 Harnsimnas reomerpus. JInaumu Ha 12 1 0 bubmoreka HOK
IJIOCKOCTHU https://m.edsoo.ru/7f4131ce
Bubmorexka IOK
5 OBbIKHOBEHHbIE APOCH 48 3 0 https://m.edsoo.ru/7f4131ce
4 Harysimaast reomerpus. 10 1 0 bubmoreka HOK
MHOTrOoyTroJIbHUKA https://m.edsoo.ru/7f4131ce
Bubmorexka IOK
> Alecamiisbie ApobH 58 2 0 https://m.edsoo.ru/7f4131ce
6 Harnsignas reometpus. Tena u durypbi 9 1 0 bu6mmoreka IIOK
B IIPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
Bubmmorexka IOK
7 I1 1
OBTOpeHIe 1t 0bobiiere 0 0 0 https://m.edsoo.ru/7f4131ce
8 0 0 0
OBIIEE KOJIMYECTBO YACOB I1O0 170 1 0

[TPOI'PAMME



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

6 KJIACC

KoanuecTBO uacos DJ/IeKTPOHHbIE
HaumenoBaHue pa3sgeyioB U TeM (umdposbie)
Ne /it Kourponbubie IIpakTuueckue
MIporpamMmbI Bcero o0pa3oBaTeIbHbIE
paboThI padoThI
pecypchbl
Bbubnmnorexka LIOK
1 HarypanbHbie u1cra 30 3 0 https://m.edsoo.ru/7f414736
9 Harnannas reometpus. I1psambie Ha 7 0 0 bub6moreka LIOK
IVIOCKOCTHU https://m.edsoo.ru/7f414736
Bubmmorexka LIOK
2
3 flpotm 3 3 0 https://m.edsoo.ru/7f414736
bubmnoreka HOK
4 Harnsgguas reomerpust. CuMmmerpust 6 0 0 htps:/m.edsoo.ru/TfA14736
Bbubmmorexka [IOK
> Bripaxerus ¢ Gyxsamu 6 0 0 https://m.edsoo.ru/7f414736
6 Harnannas reometpusi. @uUrypsl Ha 14 1 0 bub6moreka IIOK
IVIOCKOCTHU https://m.edsoo.ru/7f414736
7 [TosioskuTENTBbHBIE U OTPHUIIATETbHbBIE 40 3 0 bubmmoreka ITOK
ymcia https://m.edsoo.ru/7f414736
bubmnoreka HOK
8 Tpencraniietfe AaHHLX 6 0 0 https://m.edsoo.ru/7f414736
9 Harnsgnas reomerpusi. @urypsl B 9 1 0 bu6bmoreka IIOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f414736
10 IToBTOpEHne, 06061IEHNE, 20 1 0 bu6mmoreka HOK
cucTeMaTU3alus https://m.edsoo.ru/7f414736
OBIIEE KOJIMYECTBO YACOB I10 170 12 0

[TPOI'PAMME



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736

YYEBHO-METOINYECKOE OBECIIEYHEHUWE OBPA3OBATEJIbHOT'O
ITPOLJECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHWAJIBI IJI1 YYEHUKA

» Marematuka: 6-i1 Kjacc: 6a30BbIll YPOBEHb: YUEOHMK: B 2 yacTax, 6 kinacc/ Bunenkun H. 5.,
JKoxoB B.U., YecHokoB A.C. u apyrue, AKIoHepHOe 00111ecTBO «l/3maTenbcTBo
«IIpocBernenne»

» MaTemaTuka: 5-i Kjacc: 6a30BbIll YpOBeHb: YUeOHMK: B 2 UacTax, 5 kinacc/ Bunenknun H.4.,
JKoxoB B.U., YecHokoB A.C. u apyrue, AKIoHepHOe 00111ecTBO «l/3maTenbcTBo

«ITpocsewienne»

METOJANYECKUE MATEPUAJIbI OJIS1 YUUTEJIA

5 KJIACC

IumakTuueckme MaTepumasbl 1o matemaruke. 5 kinacc. K yue6unky Bunenkuna H.5. u gp. -
[TormoB M. A. (2017 -112c.)

KoHTposibHbIE M CaMOCTOSITE/IbHBIE pabOThI 10 MaTeMaruke. 5 kiacc. K yuebunky Butenknna
H.A. n nop. TTomoB M.A. (2016, 96c.)

Marematuueckuii TpeHaxkep. 5 kiaacc. XKoxos B.H. (2019, 80c.)

Maremaruka. 5 kinacc. 3amanus ajist o6yueHust M pasBuTHs yuaiiyxcs. Jle6emnuiena E.A.,
benenkosa E.JO. (2013; 208c.)

Marematuka. 5 kinacc. KoutposbHble usmepuTesibHble MaTepuabl. ['1askos FO.A.,
Axpemenkosa B.U., Nanamswim M.4. (2014, 96c.)

Matemaruka. 5 kinacc. Kontposbhbie pabotsl. XKoxos B.U., Kpaiinesa JI.b. (2012, 64c.)
Matemaruka. 5 kinacc. KoHTposibHbIe paboThl B HOBOM (hopmate. Asekcanaposa B.JI. (2011,
96c.)

Matemaruka. 5 kiacc. [Toypounble miansl o yuebumuky Buenkmua H.S1. n op. (2017, 445c¢.)
Matemaruka. 5 knacc. ITpaktukym. I'oroBumcs k TMA. Anekcangposa B.JI. (2013, 128c.)
Maremaruka. 5 kimacc. Pabouas tetpasb B 2-X 4. K yuebHuky Bumenkuna H.4. u np. - Epuna
T.M., Epuna M.IO. (2017; 72c, 64c.)

Matemaruka. 5 kiacc. Pabouas retpanb K yue6HuKy Bunenkuna H.S1. u ap. - Epuna T.M.
(2013, 128¢c.)

Matematuka. 5 kinacc. Paboune tetpanu K yue6HuKy Bunenkuna H.S51. u ap. - Pynaunxkas B.H.
(2013, 88c., 88c.)

Maremartuka. 5 kiacc. PaGoune teTpaau i1 KOHTPOJIbHBIX paboT K yueOHUKY Butenkuna H.4.
u np. - Pymaunkas B.H. (2013, 160c.)

Maremartuka. 5 kimacc. TecToBble MaTepuasbl IJ1 OLieHKM KauecTBa o6yuenus. ['ycea M.JI.
(2011, 88c.)

CamocTosiTesibHbIe 1 KOHTPOJIbHbIE pabOThI O MaTeMaTtuke. 5 kiacc. NanamBuim M.S. (2014,



80c.)

Tectbl o maTematuke. 5 kiaacc. K yue6unky Bunenkuna H.S5. u np. - Pyauunkas B.H. (2020,
144c.)

MaremaTtuka. 5 kiacc. [Toypounsie riasbi o yuebumky Butenkuna H.4. u ap. Ctpomosa 3.C.,
[Toxkapckas O.B. (2008, 294c.)

MaremaTnka. 5 KJ1acC: TEXHOJIOTMYECKIE KapThl YPOKOB MO yuebHuky Butenkmua H.5. u op. 1
nonyronue. (2014, 228c.)

6 KJIACC

IypakTuyeckyue Marepuasbl 1o MaTeMatuke. 6 kiacc. K yue6nuky Bunenkuna H.4. u gp. -
ITorroB M.A. (2017 -128c.)

KoHTpoJIbHBIE ¥ CAaMOCTOsITETbHbIE PabOThI IO MaTeMaTuKe. 6 kiacc. K yue6HMKy BuieHkuHa
H.4. n op. TTonmoB M.A. (2016, 96c.)

MaremaTtnueckuit TpeHaxkep. 6 kinacc. JKoxos B.W. (2019, 96¢.)

Maremartuka. 6 kiacc. Pabouas tetpaab. B 2 u. Pynuuikas B.H. (2013, 152c.)

MaremaTuka. 6 kinacc. Pabouast retpagb B 2-X 4. K yuebHuky Bunenkuna H.S1. v op. YV -
Epuna T.M., Epuna M.IO. (2017; 72c, 72c.)

Maremaruka. 6 kinacc. Pabouast tetpanb B 2 u. K yueOHuky Bunenkuua H.4. n op. - Epuna T.M.
(2020; 144c., 96c.)

MaremaTuka. Pabouast Tetpagp st 6 kinacca. B 2 u. Munniok M.B., Pynguunkas B.H. (2014,
120c.)

MaremaTuka. 6 kinacc. Paboune teTpagy Oj1s KOHTPOJIbHBIX paboT K yueOHnky Butenkmuna H. 4.
u ap. - Pymanmkas B.H. (2013, 160c.)

MaremaTuka. 6 kiacc. 3amaHus o5 00yueHust M pasBuTus yuanmxcs. besenkosa E.1O.,
Jle6enuunieBa E.A. (2013; 336c¢.)

Maremaruka. 6 kinacc. KoHTposibHbIe M3MepuTeabHbIe MaTepuabl. ['1askos 10.A.,
AxpemenkoBa B.U., IN'anamsmwm M.S1. (2014, 96¢.)

Marematuka. 6 xkiacc. [Toypounsble mianbl mo yue6unky Bumenkuna H.4. n op. (2018, 496c¢.)
Tectsl o maTematnke. 6 kiaacc. XKypasnes C.I'., Epmakos B.B. u ap. (2015, 128c.)

Tectbl Mo maTremaTuke. 6 kiacc. K yue6nuky Bunenkuua H.4. u gp. - Pynauikas B.H. (2013,
144c.)

COOopHMK TpaKTUMYEeCKMX 3a/ia4 1o MaTemaruke. 6 kiacc. BeiroBckas B.B. (2012, 64c.)
MaremaTuka. [Iugaktnyeckue MmaTepuaisl. 6 kiacc. bparun B.I'., Yenunos A.B., Uynkos I1.B.
(2005, 160c.)

Marematuueckuii TpeHaskep. 6 kiaacc. YKoxos B.H. (2013, 95c.)

MaremaTuka. 6 kinacc. Kourposbhbie pabotsl. JKoxos B.U., Kpaitaesa JI.b. (2011, 63c.)
Maremaruka. 6 knacc. [loypounsie tuansl mo yue6uuky Butenkuna H.4. u np. Tamwmnaa JLA.,
Adanacwesa T.JI. (2005, 174c.+144c.)

CamocTosiTesbHbIE M KOHTPOJIbHBIE PabOTHI IO MaTeMaTuke A1 6 kKinacca. EpmoBa A.IT.,
I'ono6opogpko B.B. (2013, 192c.)

O PPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI 1 PECYPCbI CETU UHTEPHET



5 KJIACC

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

http://eorhelp.ru/
http://www.Kkonkurs-eor.ru/materials
http://pedsovet.org/m

https://resh.edu.ruy,

https://interneturok.ru
https://foxford.ru/wiki/matematika/zadachi-na-rabotu
https://www.yaklass.ru

6 KJIACC

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

http://eorhelp.ru/
http://www.konkurs-eor.ru/materials
http://pedsovet.org/m

https://resh.edu.ru/

https://interneturok.ru
https://foxford.ru/wiki/matematika/zadachi-na-rabotu
https://www.yaklass.ru



http://pedsovet.org/m
https://resh.edu.ru/
https://interneturok.ru/
http://www.yaklass.ru/
http://pedsovet.org/m
https://interneturok.ru/
http://www.yaklass.ru/

MUHUCTEPCTBO ITPOCBEIIEHUS POCCUNCKOM ®EJEPAIIUU

MyHunumnaabHoe 0011e00pasoBaTe/IbHOE YUpeKaeHne
«CpenHsas o61ieoopasoBaTenbHas mKojia Ne 3 r. Basmamosa CapaToBCKoi 001aCcTH»

PABOYASI ITIPOTPAMMA
(ID 3749704)

Y4eOHOro Kypca «AJsredpa»

Ju1st oOyyaromuxcst 7-9 KjiaccoB

r. bamamos 2023



INOACHUTEJIBHAS 3AIINCKA

Aurebpa SIBISIETCSI OJHMM U3 OMOPHBIX KYpCOB OCHOBHOI'O OOIIEro O6pasoBaHMS: OHA
obecreunBaeT M3yueHye APYruxX OUCLMUIUIMH, KaK €CTeCTBEHHO-HAayYHOr0, TakK ¥ I'YMaHUTapHOT'O
LIMKJIOB, €€ OCBOEHMe HeoOXOomMMO IJIsl IPOAOJIKeHNSI 00pa3oBaHMS M B IIOBCEIHEBHOM SKU3HM.
PasButne y o0Oy4YaroOlIMXCS HAYYHBIX TPENCTABAEHMI O IPOUCXOXKIEHUM U CYILIHOCTU
anrebpanvecknx abCTpakiyui, CIOCobe OTpaskeHMs] MaTeMaTU4YeCcKOW HAayKOW SBJIEHUN WU
MpPOIIeCCOB B TIPUPOJE UM OOIIeCTBe, POJIM MaTeMaTMUYeCKOro MOIe/NMpPOBaHMs B HAyYHOM
MO3HAHMM U B MPAKTUKE CIIOCOOCTBYET (HOPMMUPOBAHUIO HAYUYHOI'O MMPOBO33PEHMS U KauecTB
MBIIIJIEHMSI, HEOOXOIMMbBIX [JI afamlTalyuy B COBpeMEHHOM IndpoBomM obIecTBe. V3yueHne
anrebpbl obecreunBaeT pasBUTHE YMeHMsT HabII0gaTh, CPaBHUBATb, HAXOAUTh 3aKOHOMEPHOCTH,
TpeObyeT KPUTUYHOCTY MBIIUIEHUSI, CIOCOOHOCTM apryMeHTMPOBAHHO OOOCHOBBIBATH CBOM
IeVICTBUS M BBIBOMbBI, (GOPMYIMpPOBaTh yTBepkaeHus. OcBoeHue Kypca ajre6pbel obecreunBaeT
pasBUTME JIOTMYECKOTO MBbIILIEHNSI OOYYalomMXCs: OHM WCIOJb3YIOT JIeNyKTUBHBIE U
VHIYKTUBHbBIE PAaCCYXKIEeHMUs, 0000IeHe M KOHKpEeTM3allnio, abCcTparMpoBaHue M aHaJIOTMIO.
O6yuenne anrebpe IpennojaraeT 3HAYUTEIbHBII OOBEM CAMOCTOSTEIbHON IesSTeTbHOCTU
00yYalIIMXCcsl, I03TOMY CaMOCTOSTEJIbHOE pellleHue 3amad  SIBJISIeTCS — peasu3alluei
IeSTeJIbHOCTHOTO MPUHIINIIA OO0YyUEeHMS.

B cTtpykType mporpammbl y4yebHOTO Kypca «Ausrebpa» IS OCHOBHOTO OOIIEro
00pa3oBaHMsI OCHOBHOE MECTO 3aHMMAIOT COJepiKaTeJlbHO-MeTomuueckue JimHum: «Yucaa u
BBIUMCJIEHMS», «AJreOpaMdeckye BbIPKeHUS», «YpaBHEHMUS U HepaBeHCTBa», «DyHKIum».
Kaskgas 13 3Tux comepskaTeIbHO-METOAMYECKUX JIMHUI pasBUBAETCS Ha MPOTSKEHUM TPEX JIeT
U3yYEeHUsT Kypca, B3aMMOAENCTBYS C IPYTUMM €ro JUHUSIMU. B Xome n3ydeHns: yue6HOro Kypca
00YyYaoIIMMCS IPUXOIUTCS JIOTUUYECKM PacCYsKIaTh, MCIIOIb30BaTh TEOPETUKO-MHOXXECTBEHHbBIN
SI3bIK. B CBsI3M € 9TMM B IIporpamMmmy yueGHOro Kypca «Ajare6pa» BK/IIOUEHbI HEKOTOPbIE OCHOBbI
JIOTMIKM, TIpEeICTaBJe€HHbIE BO BCEX OCHOBHBIX pasfejiax MaTeMaTMUeCKOTO OOpa3oBaHUS U
CITOCOOCTBYIOIINE OBJIAAEHNIO OOYUAIOIIMMICSI OCHOB YHMBEPCATLHOI'O MaTEMaTUYECKOTO SI3bIKa.
CopepskaTe/IbHOM M CTPYKTYPHOM OCOOEHHOCTBIO YueOHOro Kypca «Ajredbpa» SIBJISIETCS €ro
MHTErpMpOBaHHbIN XapaKTep.

Copepskanue mMHUM «UMCr1a ¥ BBIUMCEHUSI» CITYSKUT OCHOBOW JIJISI TaJIbHEMIIIETO U3y YeHNSI
MaTeMaTMKM, CIOCOOCTBYET PpasBUTUIO Y  OOYYAIOIIMXCS  JIOTUUECKOTO  MBIIUIEHMS,
(opMMpoBaHMIO YMEHUSI II0JIb30BaThCS aJTOPUTMaMM, a TaKKe MPUOOPETEeHUIO MPaKTUUECKUX
HaBBIKOB, HEOOXOIMMBIX [IJi ITOBCEIHEBHOV >KM3HM. PasBuTHe IMOHATUS O YMC/Ie Ha ypPOBHE
OCHOBHOT'O 0011lero 06pa3oBaHMs CBSI3aHO C PAIlMOHAJbHBIMMY Y VPPALMOHAIbHBIMY UMCIAMUA,
(bopmupoBaHMemM mpeAcTaBaeHUIl O OelICTBUTEIbHOM uKcie. 3aBepllieHrie OCBOEHMS UlMCIOBO
JIVHUM OTHECEHO K CpeJHeMYy O0IeMy 06pa3oBaHMIO.

CopepskaHme OBYX airedbpaMuyeckKux JMHUIA - <«AjrebpaMyeckue BBIPAKEHUSI» U
«YpaBHEHMS M HEpPAaBEHCTBa» CIIOCOOCTBYET (POPMMUPOBAHMIO Y OOYYAIOIINXCS MAaTEMATUUYECKOTO
anmnapara, Heo6X0oa¥MOro JJIs pellleHus 3aJau MaTeMaTUKM, CMEeKHbBIX MPeJMeTOB ¥ IIPaKTUKO-
OPMEHTUPOBAHHBIX 3amay. Ha ypoBHe OCHOBHOI'O OOIero 0oO6pa3oBaHMSI YUEeOHBINM MaTepual
IPYOIIMPYETCS BOKPYT PalMOHAJbHBIX BbIpaKeHM. Ajrebpa [JeMOHCTPUPYET 3HadeHMe
MaTeMaTUKM KaK SI3bIKa OIS MOCTPOEHMS MaTeMaTMUeCKUX MOjeJiel, ONMCAaHMUs IPOLecCoB U
SIBJIEHMII peajibHOrO Mupa. B 3amaum ob6yueHmst asrebpe BXOISAT TakyKe MajIbHENIee pa3BUTHE
AJITOPUTMMUYECKOIO  MBILIJIEHNSI, HeOOXOAMMOro, B UAaCTHOCTM, [HJII OCBOEHMSI Kypca
MHPOPMATUKM, U OBJIafieHMe HaBblKaMM OeOYKTUBHBIX paccykaeHuii. IIpeobpasoBanue



CUMBOJIbHBIX (POPM CITOCOOCTBYET Pa3sBUTHUIO BOOOPasKEeHMsI, CTIOCOOHOCTEN K MaTeMaTUUECKOMY
TBOPYECTBY.

Copmepskanne  (GYHKIMOHAJbHO-TpadUYECKOM  JIMHUM  HAIeJeHO Ha  TOJIyyeHue
06yyYaroIMMMCS 3HaHUH O QYHKIMSIX KaK BasKHENIIIeN MaTeMaTUUECKOM MO AJIs ONTMCAHUS U
MCCIeOBaHMST PAa3HOOOpPAsHbIX IPOIECCOB U SIBJIEHMM B TIpupoje u obiectBe. V3yueHue
MaTepuasia CIIOCOOCTBYET pasBUTUIO Yy OOYYaIOIMIMXCS YMEHMSI MCIIOJb30BaTh pPa3INyHbIE
BbIpa3uTeIbHbIE CpPENCTBa SI3bIKa MaTEMAaTUKM — CJIOBECHbIE, CMMBOJIMYECKME, Tpaduyeckue,
BHOCUT BKJIaJ, B GOpPMMPOBaHMe MPeACTaBIEHUI O POV MAaTEMATUKY B Pa3BUTUM [IUBUIN3ALINA U
KYJIbTYDBI.

CornacHo yueOGHOMY IJIaHY B 7-9 Kytaccax usydaeTcs yueOHbIl Kypce « Anrebpa», KOTOPbIA
BKJIIOYAeT CJeAylolllie OCHOBHbIE paslesibl comepskaHusi: «4Yuciaa U BBIUYMCIIEHUS»,
«AJrebpanueckue BbIpaskeHus», « Y paBHeHNS ¥ HepaBeHCTBa», « DYHKIMM».

Ha usyuenne yue6Horo Kypca «Anre6pa» oroautcst 306 yacos: B 7 kiacce - 102 yaca (3
yaca B Hemesmo), B 8 kimacce — 102 vaca (3 yaca B Hememo), B 9 ximacce — 102 vaca (3 vaca B
HeJesio).



COJEP>XAHHWE OBYYEHMUS
7 KJIIACC

UYmnciia v BbIYMC/IEHMS

I po6y 0OBIKHOBEHHbIE U IECSITUYHBIE, ITePEeXO0/1 OT OAHOM (GOPMbI 3aMmICy IPoOent K APYTon.
[ToHsATHE palMOHAJIBHOTO YMCJIA, 3alMCh, CPABHEHME, YIOPSIOUMBaAHME PAIMOHAIbHbBIX UMCE.
Apudmernueckme nencTBMS C pallMOHAIBHBIMY UncamMu. PellieHne 3agad 13 peayibHOM MPaKTUKU
Ha YacTu, Ha IpOoOMu.

CreneHb C HaTypaJbHBIM IIOKa3aTeJIeM: OlpefesieHue, mpeoOpa3oBaHMe BbIPAKEHUIN Ha
OCHOBe OIpefiesieHNs, 3aMmich 60ybmMX uncesl. [IporeHTsl, 3anMCh MPOILIEHTOB B BUE APOOU U
opobu B BuJE MPOIEHTOB. Tpy OCHOBHbBIE 3afauM Ha IMPOLIEHTHI, PellleHNe 3a[ay U3 peaibHOM
MPaKTUKMA.

[TpyMmeHeHMe MPU3HAKOB AEIMMOCTHM, Pa3/IOsKeHNEe Ha MHOKUTEJM HaTypPaJbHbIX YMCE.

PeasibHbIE 3aBMCMMOCTHM, B TOM YMCJIE MIPSIMAst ¥ 06paTHAsT MPOITOPIIMOHATbHOCTH.

Anredopanuyeckue BbIpaskeHUS

[TepemeHHbIe, UMC/IOBOE 3HAUEHME BbIpakeHUs C TepeMeHHOM. JlomycTuMble 3HauUeHMS
nepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTY MEXKAY BeJIMUMHAMM B Buze ¢hopmysibl. BerumcieHms
o ¢opmysam. [IpeobpasoBaHre GYKBEHHbBIX BBIPasKEHUM, TOKIECTBEHHO paBHbIE BbIpakKeHMS,
npaBwia Mpeobpa3oBaHus CYMM M MPOM3BEIEeHMI, MpaBuia PacKpbITUsI CKOOOK U TMpUBEAEHUS
MOAOOHBIX CJIaraeMbIX.

CBoIICTBa CTENEHM C HATYPaJIbHBIM ITOKA3aTeJIEM.

OpHowtensl M MHOrowieHbl. CrerieHb MHOrousieHa. CjI0sKeHMe, BbIUMTAHNE, YMHOKEHME
MHOTOWIeHOB. POpMyJibl COKpPAIIEHHOTO YMHOXXEHMSI: KBaApaT CyMMbl M KBaApaT pPasHOCTMU.
®opmyJia pa3HOCTU KBagpaToB. PasioskeHre MHOTrOWIEHOB Ha MHOYKUTEJIN.

YpaBHeHMS U HepaBeHCTBa

YpaBHeHMe, KOpeHb ypaBHEHMSI, TIpaBujia ITpeobpa3oBaHusl YpaBHEHMS, PaBHOCUIIBHOCTh
YpaBHEHUM.

JIuHeliHOe ypaBHEHME C OHHOM IIePEeMEHHOM, YMCIO KOPHEM JIMHEMHOrO YpaBHEHMS,
pelrieHre JIMHEMHBbIX ypaBHeHMi. CocTaBjieHMe ypaBHEHMII 1O YCJOBMIO 3amaun. PereHne
TEKCTOBBIX 3371au C TIOMOIIIbIO YPaBHEHMIA.

JIuHeltHOe ypaBHeHMe C IBYMS repeMeHHbIMM U ero rpadumk. Cucrema IBYX JIMHEMHbBIX
ypaBHeHU C ABYMs TepeMeHHbIMU. PellleHue cuUCTeM ypaBHEHUI CIIOCOOOM TMOJICTaHOBKMU.
[TpuMepb! perreHust TEKCTOBBIX 3a/1a4u C IOMOIIbIO CMCTEM YPaBHEHMIA.

DOyHRUMHU

Koopauuara Touku Ha mpsmon. UmciioBble MpoMexkyTKU. Paccrosinne Mexay IOBYMS
TOYKaM¥ KOOPAVHATHOM TPSIMOIA.

[MpsimoyronbHast cucrema koopamHat, ocu Ox u Oy. Abcuycca M OpAMHATA TOYKM Ha
KOOPAMHATHOM IIOCKOCTU. [Ipumepnl rpadmkoB, 3amaHHbIX (opmysiamu. UteHue rpadukos
peanbHbIX 3aBUcuMOcTeit. [ToHstue byukiumu. I'paduk pynxkuymm. CeorictBa byHKImA. JInHenHast
dyukuus, eé rpaduk. I'paduk byukium y = [x|. ['padmueckoe peliieHne TMHENHBIX YPaBHEHUN U
CUCTEM JIMHEMHBIX YPaBHEHMIA.

8 KJIACC

UYmnciia v BBIYMCIICHUS



KBagmparHbiii KopeHb M3 umcia. [loHsaTue 06 uppaumMoHaabHOM uncie. [lecsiTuyHble
MpUOVKEHMST MPPALMOHATbHBIX unces. CBOMCTBA apubMeTNUeCKUX KBaAPaTHbIX KOPHEN U UX
MpMMeHeHMe K IMPeoOpa3’oBaHMIO UMCIOBBIX BbIPAXKEHMII M BBIUMCIEHMSIM. [lelicTBUTE/bHbBIE
yucIa.

CrelleHb C Lie/IbIM MTOKa3aTeeM 1 eé cBoyictBa. CTaHAapTHAas 3aIiCh YMCIa.

Anrebpanueckiie BoIpakeHUsIA/ITedpandecKue BbIpaskeHus

KBanmpaTHbIli TPEXUJIEH, pa3JiOsKeHMe KBaAPaTHOIO TPEXWIEHA Ha MHOKUTEIN.

Aunrebpanueckasi 1po6b. OcCHOBHOe CBOMCTBO anrebpamdeckon napoou. CroxkeHue,
BbIUMTaHME, YMHOKEHME, NeJieHre airedpanyeckux apobeit. PaiyoHasbHble BBIPASKEHUST U UX
npeobpasoBaHue.

VYpaBHeHMs 1 HepaBeHCTBa Y paBHEHMSI M HePaBeHCTBa

KBanparHoe ypaBHeHMe, (opmyJsia KOpHel KBaApaTHOTO ypaBHeHus. Teopema Buera.
PelleHve ypaBHeHMI, CBOISILIMXCSI K JIMHEMHBIM M KBaapaTHbIM. [Ipocreiiime apo6HO-
paloHa/IbHbIEe YPaBHEHMSI.

['padmueckass MHTEpIpeTalMsl YpaBHEHMII C IBYMs IePEMEHHbBIMM UM CUCTEM JIMHEHBIX
ypaBHEHUI C IBYMsI IepeMeHHbIMU. [IpyMepbl pelrtieHnst CUCTeM HeJIMHEMHbBIX YPaBHEHU C IBYMSI
nepeMeHHbIMM.

PellleHne TeKCTOBBIX 3a7a4 aareb6panyeckum CriocoO0M.

UnucioBble HepaBeHCTBA M WMX CBONMCTBA. HepaBeHCTBO C OAHOM Te€peMEeHHO.
PaBHOCHMIBHOCTD HepaBeHCTB. JIMHelHbIe HEpaBEeHCTBA C OOHOM mepemMeHHOM. CUCTeEMBI
JIMHEMHbBIX HEPABEHCTB C OAHOM ITEPEMEHHOM.

OyHKIMNOYHKIUA

[Toustue dynkuym. O6aCTh ONpemeseHnsT U MHOXKeCTBO 3HaueHnin @yHkimm. Crocoobl
3amaHus QyHKINNA.

I'paduk dyukium. Urenme cBoiicTB GyHKuMM mo eé€ rpaduky. [Ipumeps! rpadmkos
(YHKIIMIA, OTpaskaIOIIUX peasibHbIe MPOIIECChI.

OYHKIMY, OMMUCHIBAIOIME TPSIMYIO M OOpATHYIO IMPOIMOPIMOHAIbHbIE 3aBUCMMOCTM, UX
rpaduku. OyHkmmm y = x2, y = x3, y = Vx, y=|x|. ['padudeckoe pelleHne ypaBHeHMI1 U CUCTEM
ypaBHEHU.

9 KJIACC

Ymucna U BbIYMCIEHUS

PamyonanpHbIe UMCIia, MPpalOHAIbHbIE UMCJIa, KOHEUHbIE ¥ GECKOHEUYHbIe HeCATUYHbBIE
Ipo6u. MHOKeCTBO [IeMCTBUTENbHBIX UMCEN, OeMCTBUTENbHbIE YMCIa KaK OeCKOHEeUHbIie
IecsiTUYHbIe Ipo6u. B3anMHO OTHO3HAYHOE COOTBETCTBME MEKAY MHOXXECTBOM JI€MCTBUTEJIbHBIX
YMCeNT ¥ KOOPAMHATHON IPSIMOIA.

CpaBHeHlMe [eCTBUTENbHBIX 4McesI, apudmerndyeckue AeNACTBUS C eMCTBUTEIbHBIMU
YMCIaMIA.

Pasmepbl 06beKTOB OKPYKaIOIIEro MuUpa, AJIUTETbHOCTD MPOIIECCOB B OKPY>KAIOIeM MUpe.

[Tpubnusk€HHOEe 3HaueHMe BeIUMUYMHbI, TOYHOCTb TMpubaMskeHus. OKpyrieHue uuces.
[TpukuaKa u olleHKa pe3yJIbTaTOB BbIUMCIIEHMUIA.

VpaBHeHMS M HEPaBeHCTBa

JIunentHoe ypaBHeHue. PelieHne ypaBHeHUM, CBOISILIMXCS K JIMHEMHBIM.

KBagpaTHoe ypaBHeHue. PellieHre ypaBHeHMI, CBOISAIIMXCS K KBaipaTHbIM. bukBagpaTHOe
ypaBHeHMe. [IpuMepbl pellleHUs YpaBHEHMII TPETbe M YETBEPTON CTeleHel pasJioKeHMeM Ha
MHOXUTEJIN.



PelreHne npo6HO-palOHAIbHBIX YpaBHeHN. PellieHne TeKCTOBBIX 3a/1a4 a/irebpanuecKum
METOIOM.

YpaBHeHMe ¢ OBYMSI NepeMeHHbIMM U ero rpaduk. PemieHue cucrem ABYX JIMHEMHBIX
ypaBHEHUI C OBYMs IepeMeHHbIMM. PellleHue cucteM OBYX ypaBHEHUM, OJHO M3 KOTOPBIX
JIMHENHOe, a pyroe — BTOpoM crerneHu. ['paduueckas MHTEpIipeTanysi CUCTEMbl YpPaBHEHUN C
IBYMSI TIepEMEHHBIMM.

Perienne TekCTOBBIX 3aa4 aJirebpanyeckuM CIIOCOOOM.

YncioBble HepaBeHCTBA U X CBOJVICTBA.

PellleHre JIMHENHBIX HEPABEHCTB C OJHOM TIepeMeHHOW. PelieHue cucreM JIMHEHBIX
HepaBeHCTB C OAHOM mepeMeHHO. KBamparHble HepaBeHCTBa. ['padmueckass MHTepIpeTaIys
HEpaBEeHCTB ¥ CUCTEM HEPABEHCTB C IBYMSI IepeMEeHHbIMIA.

OyHKIMM O YHRIMMN

KBagpatuunas ¢yHKIus, €€ rpadmk M cBoyicTBa. I[lapabGosa, KOOpAMHATHI BEPIIMHbI
napabosibl, OCb CUMMETpPUM 1apaboJIbI.

I'padvky dyHKIMIL: v = kx, y =kx + b, y = k/x, y = X3,y = VX, y = || , M UX CBOJICTBA.

UncnoBbie nocsienoBaTeibHOCTV UMC/I0BbIe NOC/IeA0BaTEIbHOCTY U IIPOrpeccum

[ToHsaTHe 4MCIOBOI TMOCAEeNOBAaTEbHOCTY. 3aJjaHye MOC/eJOBATeIbHOCTY PEKYPPEHTHOMN
(opmyoi 1 popmysioi n-ro uaeHa.

Apudmerndeckas u reomerpuueckast mporpeccun. @opmysibl n-ro wieHa apubMeTnIecKon
¥ TEOMETPUYECKOI TTPOTPECCHUIi, CYMMBbI IIEPBBIX N UJIEHOB.

N3ob6paskeHne 4wieHOB apu(pMETHUYEeCKOM M TeOMeTPUUYECKOM ITPOTrpecCcuil TOYKamMy Ha
KOOPAMHATHOM IIOCKOCTH. JIMHEMHBIN U SKCIOHEHIIMATIbHBIN pOCT. CIIOSKHbIE TTPOIEHTHI.



IINTIAHUPYEMBIE PE3VJIbTATbI OCBOEHUSA ITPOTPAMMbBI VYYEBHOI'O
KVYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBILLIET'O OBPA30BAHUSA

JIMYHOCTHBIE PE3VJIbTATbI

JIMYHOCTHBIE pe3yJIbTaTbhl OCBOEHMSI IIPOrpaMMbl y4yebHOTro Kypca «Aurebpar»
XapaKTepU3yrTCs:

1) maTpuoTHyecKoe BOCIIUTAHKE:

MPOSIBJIEHMEM MHTepeca K TIPOLUIOMY M HACTOSILEMY POCCUIICKOM MaTeMaTUKH,
IIEHHOCTHBIM OTHOIIIEHMEM K JOCTVMKEHMSIM POCCUICKMX MaTeMaTMKOB U POCCUICKONM
MaTeMaTUUECKOM IIIKOJIbI, K UCIIOJIb30BAHMIO 3TUX MNOCTVKEHUN B IPYTUX HAyKaX U MPUKJIATHbIX
chepax;

2) rpaskJaHCKOe ¥ AYXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITTOJTHEHMIO OOSI3aHHOCTEN TpakgaHMHA M peaju3aluy €ero Ipas,
MpeACTaBJIeHNeM O MaTeMaTMUeCKMX OCHOBAaX (YHKIMOHMPOBAHUSI PAa3INYHBIX CTPYKTYP,
SIBJIEHU, TIPOLeAYp T'PaKAAaHCKOro obiiectBa (HarpuMep, BbIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYKAEHUIO 3TUYECKMX MPOO6JIEM, CBSI3aHHBIX C IMPAKTUMYECKUM IPUMEHEHMEM HOCTMKEHUMN
HayKy, OCO3HAHMEM BasKHOCTY MOPaJIbHO-3TUYECKUX TIPUHILINIIOB B AEATEIbHOCTY YUYEHOTO;

3) TpyZoBOe BOCIUTaHMe:

YCTAHOBKOM Ha aKTMBHOE yYyacCTue B pelleHMM MPaKTMYECKMX 3aJad MaTeMaTU4yecKomn
HaIpaBJE€HHOCTY, OCO3HAHMEM Ba)KHOCTY MaTeMaTUM4eCKOro 0Opa3soBaHMs Ha MPOTSKEHUM BCEM
SKU3HU JJIS1 YCIIEITHON TTPO(eCcCMOHaTbHON OeITeIbHOCTY Y Pa3BUTHEM HEOOXOIMMbIX YMEHMU,
OCO3HAHHBIM BBIOOPOM ¥ TIOCTPOEHMEM WHAMBUIYAJTbHOM TPAeKTOPUM OOpa3oBaHUS WU
SKU3HEHHBIX TIJIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOGHOCTEN;

4) acTeTMYECKOE BOCIIUTAHME:

CITOCOOHOCTBHIO K SMOIMOHAIIBHOMY UM 3CTETMUYECKOMY BOCIIPUSTUIO MaTeMaTUUYeCKUX
0OBEKTOB, 337y, PEIIeHNN, PaCCy>KIeHN, YMEHNIO BUIETh MaTeMaTUUeCKe 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) meHHOCTM HAYYHOTO MO3HAHMS:

OpMEHTALMEeN B AESITEJIbHOCTM HAa COBPEMEHHYIO CUCTEMY HAy4YHBIX ITPEACTaBJIEHUIN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUSI YeJIOBEKa, IIPUMPOIAbl ¥ OOIIEeCTBa, ITOHMMaHMEM
MaTeMaTUYeCcKoil Hayku Kak cdepbl YeJOBEUeCKOV [eATeIbHOCTM, 3TAllOB €€ pasBUTUSL U
3HAUYMMOCTY [IJISI Pa3BUTUSI IMBWIN3AIMM, OBJIAIEHMEM SI3bIKOM MaTEMAaTUKM ¥ MaTEMaTUUIECKON
KYJbTYpOM KaK CpPeICTBOM IIO3HAHMS MMpA, OBJIAIEHMEM IMPOCTEMIIMMY HaBbIKAMMU
MCCJIeIOBATE/IbCKOM NeITeIbHOCTH;

6) dusnueckoe BocnuTanmne, GopMuUpPOBaHME KYJIbTYPbI 3A0POBbS ¥ 3MOIMIOHATBHOT'O
0J1aromnosTyuusi:

TOTOBHOCTBIO MIPUMEHSITh MaTeMaTUUeCKMe 3HAHUS B MHTEepecax CBOEro 3[I0POBbsI, BeIeHMS
3I0pOBOTrO 0Opasa >KM3HM (3MOpOBOE MUTAHMe, COATAaHCMPOBAHHBIN PEXXUM 3aHITUI M OTHAbIXA,
peryJisipHas usnyeckass akTMBHOCTb), ChOPMMUPOBAHHOCTBIO HaBbika peduiekcuu, Mpu3HaHMEM
CBOEro MpaBa Ha OIIMOKY U TaKOT'o Ke MpaBa APYyroro yejgoBeKa;

7) 3KosI0rMYecKoe BOCIUTAHUe:

OpMeHTalMell Ha MpUMEHeHVe MaTeMaTUYeCKUX 3HAHMI MJIT pellleHus 3amad B 06J1acTu
COXPAHHOCTM OKPY’KAIOIIel Cpenbl, IUIAHUPOBAHUS IOCTYIIKOB M OLIEHKM MX BO3MOXKHBIX
MOCTIeACTBUI JIJISI OKPY>KAlOIleid Cpelibl, OCO3HaHMEM IJI00aJIbHOTO XapaKTepa 3KOJIOTMYECKUX
Mpo6JIEM U TTYTEN UX PEIIeHMS;



8) aganTanys K M3MEHSIOIIMMCS YCIOBUSM COIMAIBHOM ¥ IIPUPOTHON Cpeabl:

TOTOBHOCTBIO K JEMCTBUSIM B YCJIOBUSIX HEOIPEIeIEHHOCTH, TOBBIIIEHNIO YPOBHS CBOEI
KOMIIETEHTHOCTM Yepe3 MPaKTUUYECKYIO JesATeIbHOCTb, B TOM UYMCJIe YMEHMEe YUUTHCS Y IPYyTUX
JIIOZIeN, IpuobpeTaTh B COBMECTHOM AesITeJIbHOCTM HOBbIE 3HAHMsI, HABbIKM M KOMITETEHIIM U3
OIIbITA APYTUX;

HeOOXOIMMOCTBIO B (hOpMMPOBaHMM HOBBIX 3HAHMI, B TOM uuciie (popMyaMpoBaTh UAEN,
MIOHSTHSI, TUTIOTE3bl 00 OOBEKTax ¥ SIBJIEHUSIX, B TOM UMCJIe paHee HeM3BECTHBIX, OCO3HABaTb
neuInUThl COOCTBEHHBIX 3HAHMI ¥ KOMITIETEHTHOCTEN, IIJIAHUPOBAaTh CBOE Pa3BUTHE;

CITOCOOHOCTHIO OCO3HABATh CTPECCOBYIO CUTYAINIO, BOCIIPUHMMATD CTPECCOBYIO CUTYAIINIO
KaK BbI30OB, TPeOYIONMI KOHTPMEp, KOPPEKTMPOBATh MPUHMMAEMble pelIeHUs] U [eCTBUS,
bopmympoBaTh 1 OLIEHNBATh PUCKM U TTOCJIECTBYSI, OPMMUPOBATH OIIBIT.

METAITPEAMETHBIE PE3VJIbTATBI

ITosHaBaTe/IbHBIE YHUBEpPCA/JIbHbIC Y‘IeﬁHbIe HEﬁCTBMﬂ

BasoBbIe jiornueckme gecTBUI:

BBISIBJIATb M XapaKTEPU30BaTh CYILECTBEHHbIE MPU3HAKM MATEMATUUYECKUX OOBEKTOB,
MOHSITUM, OTHOIIEHUI MEXIY MOHATUSIMU, (HOPMYIMPOBATh OIpEAEIeHNs TIOHSTUIA,
YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KaacCUUKALMY, OCHOBAHUS [IJIT 00001 eHNS
M CPaBHEHMSI, KPUTEPUY TIPOBOIMMOTO aHAJN3a;

BOCIIPMHMMATh, (HOPMYJIMPOBATh ¥ MPeOOPaA30OBbIBATh CYKIOEHMUS: YTBEPAUTEIbHBIE U
OTpUIIaTe/IbHbIe, eAVHUYHbIE, YACTHbIE U OOIIVe, YCIOBHBIE;

BBISIBJIITb MaTeMaTUYeCKe 3aKOHOMEPHOCTH, B3aMMOCBSI3 U MTPOTUBOpeuns B (haKkTax,
NAHHBbIX, HAOJIOMEHMSIX M YTBEPKIEHUSX, IpemjiaraTh KPUTEPUM [JIS1 BbISIBJIEHMUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYNIL;

IeJiaTh BBIBOIBI C MCITOJIb30BAHMEM 3aKOHOB JIOTMKM, NEOYKTUBHBIX M VHIYKTUBHBIX
YMO3aK/IIOUeHM, YMO3aK/IIOUeHUI 110 aHAJIOTUI;

pa3bupaTh JOKA3aTeIbCTBA MATEMATUYECKUX YTBEPIKIEHUN (TIPSIMbIE U OT MPOTUBHOTO),
MIPOBOJIUTb CAMOCTOSITEJIbHO HECJIOKHbIE HOKAa3aTe/IbCTBA MaTeMaTU4eCcKuX (HaKToB,
BBICTPaMBaTh apryMeHTalMIO, TPUBOIUTH MPUMEDPBI ¥ KOHTPIPUMEPBI, 0GOCHOBBIBATh
COOCTBEHHbIE PACCY3KIEHNS;

BBIOMpATh CHOCOO pelleHusT yuyeOHOM 3amauu (CpaBHMBATb HECKOJIbKO BapUaHTOB
pellieHus], BBIOMPATh HanboJsIee MOAXOMSIINI C YYETOM CAMOCTOSITETbHO BbIAEIEHHBIX
KpUTEpUEB).

BasoBbIe ucciiegoBaTe/IbCKye JeCTBUS:

MCIIO/Ib30BaTh  BOIMPOCHI  KaK  MCCIENOBATENbCKMIA ~ MHCTPYMEHT  IIO3HAHMS,
dbopmysIMpoBaTh BOIPOCHI, PUKCUPYIOIE TPOTUBOPEUe, TPobIeMy, CAMOCTOSITETbHO
yCTaHaB/IMBaTh MCKOMOE M JaHHOe, (popMupoBaTh IUIIOTE3Y, apryMEeHTHMPOBaTh CBOIO
MO3ULIMIO, MHEHME;

MPOBOJUTb II0 CAMOCTOSTENIBHO COCTABJIEHHOMY IUIAHY HECJIOKHBIM SKCIIePUMEHT,
HeOOJIbIIIOe MCC/IeOBaHKe [0 YCTAaHOBJIEHMIO OCOGEHHOCTEe MaTeMaTMYecKOro
00'BEKTA, 3aBUCUMOCTEN 0OBEKTOB MEXKAY COOOIL;

CaMOCTOSITeJIbHO ~ (OPMYJIMpPOBaTh OOOOGIIEHUSI ¥  BBIBOALI IO  pe3yjbTaTaM
MIPOBEIEHHOTO HAGIIOAEHNSI, UCCAeAOBaHMs, OI€EHMBATh JOCTOBEPHOCTh IMOJTYUYEHHBIX
pPe3yJIbTaToB, BLIBOAOB M 0O0OIIIEHMIA;



IIPOTrHO3MPOBATh BO3MOXXHOE pa3BUTHKE ITpOoLeCCa, a TAKXKe BbIIBUT'ATb IIPEAIIOIOKEHNA
O €ro pa3BUTUMN B HOBBIX YCJIOBUSX.

Pa6oTa ¢ nuadopmanmei:

BBISIBJISITb HEIOCTAaTOUYHOCTb M M3OBITOUYHOCTb MHGOPMALMM, HAHHBIX, HEOOXOIMMbIX
IJIs1 pelleHus 3a0au;

BbIOMpATh, aHAJIM3MPOBATb, CUCTEMATU3MPOBATh M MHTEPIPETUPOBATh MHPOPMAIINIO
Pa3IMYHbBIX BUAOB U (DOPM MIPECTaBIEHUS;

BbIOMpaTh GOpPMY IpeAcTaBIeHnsT MHGOPMAaLUM M UITIOCTPUPOBATh pelllaeMble 3a0aum
cxeMaMM, JuarpaMMaMu, MHOM rpadyuKoi 1 UX KOMOMHALIVSIMU,

OIIEHMBATb HAIEXXHOCTh MHGOPMAIMK 110 KPUTEPUSIM, TTPEIJIOKEHHBIM YUMUTEJIEM VU
chopMyIMPOBAaHHBIM CAMOCTOSITETBHO.

KoMMyHUKaTHBHbBIE YHUBEpPCATbHbIE YUeOHbIe JeCTBUSI:

BOCIIPMHMMATDh ¥ (GOPMY/IMPOBATh CYKIEHUSI B COOTBETCTBUM C YCJIOBUSIMU U LIEJISIMU
00llIeHNs], SICHO, TOYHO, I'PAMOTHO BbIpa)kaThb CBOIO TOYKY 3peHMS] B YCTHBIX U
MMCbMEHHbBIX TEKCTaX, [aBaTh MOSICHEHMUS TI0 XOAY PellIeHNs 3aJau, KOMMEHTVPOBATh
MTOJTYYEHHbIN pe3yJ/IbTarT,

B Xozie 06CYKIAeHMS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAeMOM TeMbI, TPOGJIEMBI,
pelaeMon 3a/1a4M, BbICKA3bIBaTh MY, HalleJIEHHbIE Ha ITOUCK PEIeHNs, COITOCTaBIISITh
CBOM CYKIEHUS C CY>KIEHUSIMU APYTUX YYACTHUKOB AMaiora, OOHapy>KMBaTh pasjmume
M CXOJCTBO TO3MUIIMI, B KOPPEKTHOM ¢opme (GOpMyMpoBaTh pasHOIJIACKsS, CBOU
BO3pasKeHNs;

MPEeCTABISITh PE3YJIbTAThl PellleHMs 3aJauy, IKCIIEPUMEHTA, MCCIeIOBaHMs, TIPOEKTa,
CaMOCTOSIT€JIbHO BbIOMpaTh (opMaT BBICTYILIEHMSI C YUYETOM 3aJay Ipe3eHTaluu u
0COOEHHOCTEN ayIOUTOPUN;

MMOHMMATh U UCIOJIb30BaTh MTPEMMYIIIECTBA KOMaHIHO M MHAVBUIYAJIbHOV PabOThI IIPU
pellleHny yueOHbIX MaTeEMaTUUeCKIUX 3a/1aY;

MIPYHMMATD 11€JTb COBMECTHO AesITeJIbHOCTH, TIJIaHMPOBATh OPraHU3aIMI0 COBMECTHOM
paboThI, pacrpenessiTh BUABI paboT, TOrOBapMBaThCs, 0OCYXKAATh IIPOIECC U Pe3YJIbTaT
paboThl, 0606IIATh MHEHMS HECKOIbKUX JIIOIEN;

Y4aCTBOBATh B IPYMIIOBBIX (hopMax paboThl (0OCYKAeHMSI, 0OMEH MHEHUSIMI, MO3TOBbIE
IITYPMbI U APYTUE), BBHITIOJHSATh CBOIO YaCTh PAGOTHI I KOOPAVHMPOBATh CBOY IECTBUS
C IPYTUMM YjileHaMy KOMaHIbl, OIEHMBATh KAUeCTBO CBOErO BKJIaJa B OOIIMI TPOITYKT
10 KpUTEpUsIM, ChOpMyIMPOBAaHHBIM YUaCTHUKAMM B3aMMOEICTBHS.

PerynsTuBHbIE YHUBEepCA/IbHbIE YUe€OHbIE IEICTBUS
Camoopraamusanms:

CaMOCTOSIT€JTbHO COCTaBJ/ISITh IUJIaH, QJITOPUTM peIlleHus: 3amauu (WM ero 4acTh),
BBIOMpATh CIOCOO peIleHusT C YYETOM MMEIOIIUMXCSI PEeCcypcoB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEeHTMPOBaTh ¥ KOPPEKTMPOBATh BapMaHThI PELIEHUN C YYETOM
HOBOJ MH(bOpPMAINNA.

CaMOKOHTPO/Ib, SMOIMOHAIbHBIN MHTE/IJIEKT:

BJIQZIETh CIIOCOOaMM CaMOIIPOBEPKM, CAMOKOHTPOJISI MPOIecca M pe3yJsibTaTa pereHust
MaTeMaTMUeCKON 3a/1aum;
MpeaBUIETh TPYAHOCTY, KOTOPble MOTYT BO3HMKHYTH IPY pPEILIeHUM 3a[auy, BHOCUTh
KOPPEKTUBbI B ESITeJIbHOCTb HA OCHOBE HOBBIX OOCTOSITENbCTB, HalE€HHbIX OIIMOOK,
BBISIBJIEHHBIX TPYIHOCTE;



® OlLIEHMBATb COOTBETCTBME pe3ysbTaTa JesTeJbHOCTY IOCTaBJIeHHOM LIeJIM U YCJIOBUSIM,
OOBSICHSITH IPUYMHBI JOCTUKEHWSI UV HeIOCTVKEHMSI 1eJT, HAXOIUTD OIINOKY, 1aBaTh
OILIEHKY ITPUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3VYJIbTATbI

K koniy obyuenmsi B 7 Kjacce oOy4yaloOIMICS IOJYUYUT CJIEAYIOIe IpeaMeTHbIe
pe3yJsbTaThl:

Ymucia v BbIYMCIIEHUS

BbImosiHsITh, codeTass yCTHbIE M MMUCbMEHHbIE IPUEMbBI, apudMeTUdYecKue NeNCTBUSI C
paloHaIbHBIMU YMCIAMMU.

Haxonutb 3HaueHUS] YMCJIOBBIX BbIpakeHUl, MPUMEHSITb pa3HOOOpasHble CIOCOOBbI U
MPUEMBI BBIUMCJIEHMS 3HAUEHUM JPOOHBIX BBIPAKEHWUM, COAEpPsKalMX OObIKHOBEHHbIE U
IeCSITUYHBIE TPOOU.

[TepexoguTh OoT ogHOM (HOPMBI 3amycy ymucesa K APyrou (mpeobpa3oBbIBaTh AECITUUHYIO
opoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B [eCATUYHYIO, B YAaCTHOCTM B OeCKOHEUHYIO
IEeCSITUYHYIO APOOD).

CpaBHMBATh U YIIOPSIAOUMBATH PallMOHAIbHbIE UMCIIA.

OKpyTJIATh UmMcIa.

BbIMO/THATh MIPUKKUIKY M OLIEHKY pe3ysIbTaTa BbIUMCIEHWN, OIeHKY 3HAYeHUI UMCIOBBIX
BbIPaKeHMI1. BBIMOTHATD AeMCTBUS CO CTENeHsIMM C HATyPaJbHbIMU MTOKa3aTeJISIMMN.

[TpuMeHATb MpU3HAKM AEIMMOCTHU, Pa3IOKeH)e Ha MHOKUTEM HAaTYPaIbHbIX YMCEJL.

Pelrath MmpPaKTMKO-OPMEHTMPOBAHHbIE 3aJauy, CBSI3AHHbIE C OTHOIIIEHMEM BeJIMUMH,
MPOTIOPIMOHATIBHOCTBIO BEJIMYNH, ITPOLIEHTaMM, MHTEPIIPETUPOBATh Pe3y/IbTaThl pellleHNs 3a5a4
C YYETOM OT'paHMUEHMUI, CBSI3aHHBIX CO CBOMCTBAMM PaCCMAaTPUBAEMbIX OO'HEKTOB.

Anredopanuyeckue BbIpaskeHUS

Wcrnonb3oBaTh aire6panyeckyto TEPMUHOJIOTHUIO M CUMBOJIMKY, IPUMEHSITh €€ B Ipoliecce
OCBOEHMS yUeOHOTr0o MaTepuara.

Haxonutb 3HaueHNs1 6YKBEHHBIX BbIPAXKEHUN TIPU 33JaHHBIX 3HAUEHUSIX ITepeMeHHbIX.

BbIno/THATh Tpeo6pa3oBaHms 11€JI0TO BbIPAsKEHMSI B MHOTOWIEH MPUBEIEHMEM MOJOOHBIX
CJ1araeMbIX, paCKpbITMEM CKOOOK.

BbIMO/IHATE YMHO’KEHME OJHOWIeHa Ha MHOrOWIeH M MHOroujeHa Ha MHOTOWIEH,
MPUMEHSTb (POPMYJIbI KBaipaTa CyMMbI M KBaApaTa pasHOCTH.

OcylecTB/ATh pa3yiokKeHe MHOTOWIEHOB Ha MHOXXUTEIM C IOMOIIbIO BbIHECEHUS 3a
CKOOKM OOIIEr0 MHOXKUTEJISI, TPYNIMPOBKY CjIaraeMbix, MpUMeHeHUs GOopMyJT COKpaIEHHOTO
YMHOXKEeHMUSI.

[Ipumensars mpeoOpa3oBaHMsl MHOTOUJIEHOB IJIsl peIleHus] pa3iMuHbIX 3aJay U3
MaTeMaTUKM, CMeXXHbIX TPeIMETOB, 13 peaJTbHOM MPaKTUKMA.

Wcnonb30BaTh CBOMCTBA CTeleHel C HAaTypaJbHbIMM [TOKa3aTessIMU JJis TpeoOpa3oBaHMs
BbIpasKEHMUIA.

VYpaBHeHMsI U HepaBeHCTBa

Pelath nuHeliHble ypaBHEHMSI C OJHOWM IepeMeHHOM, MpUMeHsis MpaBwia lepexoja OT
MCXOJHOTO YypaBHEHUS! K paBHOCUIbHOMY eMmy. IIpoBepsiTb, SIBJiIleTCSI JIM UMCJIO KOpPHEM
ypaBHEHMSI.

[TpumeHsaTh rpadmyeckme METOAbI IIPU PellIeHN JTMHENHBIX YPaBHEHUN U X CUCTEM.



[Ton6upaTh MpUMeEpPHI TP YMCEJ, SIBJISTIOIIMXCS PEIIeHVEM JIMHETHOTO YPaBHEHMSI C IBYMSI
repeMeHHbIMM.

CTpouTb B KOOPAMHATHOM IUIOCKOCTM TpadMK JIMHEHOTO YpaBHEHUSI C ABYyMS
repeMeHHbIMU, MOJIb3YSICh I'Pa@MKOM, TPUBOAUTD MIPUMEDDI pellleHNs YpaBHeH M .

Pemiate cucremMbl OBYX JIMHEMHBIX yPaBHEHUM C ABYMSI IepEMEHHBIMM, B TOM UMUCJIE
rpaduyUecKu.

CocTaBisiTb M pellaThb JMHENHOEe ypaBHEHMe WIM CUCTEMY JIMHEMHbIX ypaBHEHUI IO
YCJIOBUIO 3aJlaui, MHTEPIPETUPOBATh B COOTBETCTBMM C KOHTEKCTOM 3aJauyy IOJTyYeHHbIN
pe3yJbTar.

DyHRUIMN

Nso06paskaTh Ha KOOPAMHATHOM IIPSIMOM TOYKM, COOTBETCTBYIOILME 3aJaHHBIM
KOOpAMHATaM, JyuM, OTpe3KM, MHTepBaIbl, 3alMChIBaTh UMCJIOBble TPOMEXYTKM Ha
anreGpanyeckoM SI3bIKe.

OTMeuaTh B KOOPAMHATHOV IUIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATAaM, CTPOMUTD
rpaduky auHeHbIX GyHKIMIZ. CTpouTh rpadmK GYHKIMU Y = |X|.

OmucpiBaTh C TMOMOILIBIO (QYHKUMI M3BECTHbIE 3aBUCUMOCTM MEXAY BeJIMYMHAMM:
CKOpPOCTb, BpeMsl, pacCTOsIHMe, lieHa, KOJMYeCTBO, CTOMMOCTb, IMPOU3BOAUTENLHOCTb, BpeEMS,
00BEM pabOTBHI.

Haxonutb 3HaueHme QyHKIMM IO 3HAUEHUIO €€ apryMeHTa.

[TonumaTp rpadmueckuit criocod mpeAcTaB/ieHMs] M aHaaM3a MHoOpMalyu, U3BaeKaTb U
MHTEPNPeTUpoBaTh MHPOpMaIVio 13 rpadMKOB peasbHbIX MPOLIECCOB U 3aBUCUMOCTEN.

K koniy obyuennsi B 8 Kiacce oOyvyalomMiCsS IOJYUYUT CJIEAYIOIye IpeaMeTHbIe
pe3yJIbTaThl:

Ymucna U BbIYMCIEHUS

Ucnonb3oBarh HauvajbHble IMPEACTABIEHUSI O MHOKECTBE IeMCTBUTENbHBIX YMCeN MJIst
CpaBHEHMSI, OKPYIJIEHMSI M BBIUMCJIEHUI, M300pakaTh Ie/CTBUTEJIbHbIE YMCJIA TOYKAMM Ha
KOOPAMHATHO IPSIMOIA.

[IpymeHsiTh mMOHSTHME apUbMETUYECKOro KBaAPAaTHOTO KOPHS, HAaXOAUTb KBagpaTHbIe
KOPHM, UCTIOJIb3YSI TIPU HEOOXOIMMOCTY KaJIbKYJISITOP, BBITIOJIHITD ITPpeobpa3soBaHus BbIpaxkeHUI,
conepsKallMX KBaJpaTHble KOPHM, VICIIOJIb3YsT CBOVICTBA KOPHEIA.

Ncnonb3oBaTh 3ammucy OGOMBIIUX UM MAajbIX YMCET C IOMOIIBIO HECATUUHBIX Ipobeil u
crenenei uncia 10.

Anredopanuyeckue BbIpaskeHUS

[IpyMeHSITb TOHSITME CTENeHM C ILIeJIbIM ITOKa3aTeseM, BBIMIOJHATh IPeoOpa3oBaHMS
BbIpaske€HMI, COJIePsKaIMX CTEITEHM C I[eJIbIM TTOKa3aTesIeM.

BbINnonmHATh TOXIEeCTBEHHbIE Ipeobpa3oBaHMsl PalMOHAIbHBIX BbIpAKEHMII HA OCHOBE
TIpaBWI JeCTBUIA HAJl MHOTOWIEHAMM U aJirebpanyecKuMm JpooOsiMu.

PackiappiBaTh KBaJpaTHbIM TPEXUIEH Ha MHOXKUTEIIN.

[TpuMeHsITH MpeoOGpa3oBaHMsT BbIPasKEHUI JIJISI PeIlleHNs PasIMUHbIX 3a7a4 U3 MaTeMaTUKN,
CMESKHBIX TTPEIMETOB, 13 PeaslbHOM MPaKTUKMA.

YpaBHeHNS U HepaBeHCTBa

Pemrath imHeliHble, KBagpaTHbIe YPaBHEHMS M pallOHAJIbHbIE YPaBHEHMS, CBOISIIMECS K
HUM, CUCTEMBI ABYX YPaBHEHMUIA C IBYMSI ITepEMEHHBIMM.

[TpoBOgUTH MpoOCTeEIilINe UCC/IeIOBaHMs YPaBHEHUI U CUCTEM YpaBHEHMIA, B TOM 4uCJIe C
npUMeHeHMeM rpadnieckux mpeAcTaBieHni (YyCTaHaBIMBATh, MMeET JIM YpaBHeHMe MUY CUCTeMa
YpaBHEHUI pellleHNs], eCJI UMeeT, TO CKOJIbKO, U Ipoyuee).



[TepexomnuTh OT cCJIOBECHON GOPMYJIMPOBKM 3amauM K e€ ajreGpanyeckoil MOIen C
MOMOIIbIO  COCTaBJIEHMSI ypaBHEHUSI WM CUCTEMbl YypaBHEHUN, WHTEpPIpPETMPOBaTh B
COOTBETCTBUM C KOHTEKCTOM 3a[auy MOJTyUYEeHHbI pe3yJibTart.

[TpyMeHSITh CBOVICTBA UMC/IOBBIX HEPABEHCTB IJIs1 CPaBHEHMSI, OLIEHKM, PelllaTh JIMHEHbIe
HEepaBeHCTBA C OJHOM IIepeMEeHHOM ¥ MX CUCTEeMbl, AaBaThb TrpadUUecKyl0 WUIIOCTPAINIO
MHO>eCTBa pelleHniI HepaBeHCTBa, CMCTEMbI HEPABEHCTB.

DyHRUIMN

[ToHMMAaTh ¥ MCIIO/Ib30BaTh QYHKIMOHAIbHbIE TIOHSATUS U SI3bIK (TePMMHbI, CUMBOJIMYECKIE
0003HaueHMs1), ONpeNesisTh 3HauUeHre (PYHKIMM [0 3HAUYEeHUIO apryMeHTa, OIpeesiaiTh CBOICTBA
dbyHKUMM IO e€ rpaduky.

Crtpoutb rpaduku syeMeHTapHbIX QYHKIMI BUIA:

y=k/X, vy =x2,y = x3,y = |x|, y = VX, OICBIBaTh CBOJCTBA UMCJIOBOI (QYHKIMM IO eé
rpaduxy.

K koHiy obyuenuss B 9 Kiacce oOydyalomUiCsS IOJYUYUT CJIeAYIOIye IpeaMeTHbIe
pe3yJIbTaThl:

Unciia v BbIYMC/IEHUS

CpaBHMBaATD U YIIOPSIAOUYMBATD PallIOHAIbHBIE Y MPPALMOHAIbHBIE YMCIIA.

Boinonuare apudmernueckue OeiiCTBUS C palMOHAJIbHBIMM UMCIaMM, coueTas YCTHbIE U
MCbMEHHbIE ITPUEMBbI, BBINIOJHITh BHIUMCIEHNMS C MPPALMOHATIbHBIMU UMCIAMM.

HaxoguTb 3HaueHMs CTeneHei C eJbIMM TTOKa3aTeIsIMM Y KOPHEN, BBIUMCIIATh 3HAYEHMS
YMCJIOBBIX BBIPASKEHUIA.

OKpYIJISTh [EeMCTBUTEIbHbIE UMCJIA, BBIIOJHATH NPUKUIKY pe3y/ibTaTa BbIUMCIEHUI,
OIIEHKY YMCJIOBBIX BbIPaske€HMUIA.

VpaBHeHMSI M HEpaBeHCTBa

Pemrath muHeliHbIE ¥ KBaJpaTHbIE YPAaBHEHMSI, YPaBHEHMSI, CBOASIIINECS K HUM, ITPOCTEMIIINE
IPOOHO-paLOHAIbHbIE YPaBHEHMS.

Pemrath crucTeMbl IBYX JIMHEMHBIX YpaBHEHMI C ABYMs IepeMEHHBbIMU U CUCTEMbI JIBYX
ypaBHEHUI, B KOTOPBIX OJTHO YpaBHEHME He SIBJISIETCS JIMHEMHBIM.

Pemrath TekcTOBblE 3amauyM ajrebpaMueckMM CIOCOOOM C TIOMOIIBIO COCTaBJIEHUS
YpaBHEHMSI UJIM CUCTEMBI IBYX YPaBHEHUI C IBYMS IlepeMeHHbIMM.

[TpoBoOUTD IMpOCTeElillNe UCC/IeIOBaHMsT YPaBHEHUI M CUCTEM ypaBHEHUI, B TOM YMCIIe C
MpuMeHeHVeM Ipaduueckux MpeAcTaBaeHn (yCTaHaBIMBATh, UMEET JI YpaBHEHME WM CUCTEMA
YpaBHEHUI pelleHNs], eCJIM UMeeT, TO CKOJIbKO, U Ipoyuee).

Pemrath MHelNHbIE HEpaBEHCTBA, KBaApaTHble HEpPaBEHCTBA, M300pakaTb pelleHue
HepaBeHCTB Ha YMCJIOBOI MPSIMOM, 3alMChIBATh PelleH)e C TIOMOIIbIO CMMBOJIOB.

Pemrath cucTeMbl JIMHEMHBIX HEPaBEHCTB, CUCTEMbI HEpaBEHCTB, BKJIIOUAOII/e KBagpaTHOe
HEepaBEeHCTBO, M300paskaTh pellleHMe CUCTEeMbl HepaBeHCTB Ha YMCJIOBON IIPSIMOM, 3alMChIBaTh
pelieHye ¢ MOMOIIbIO CMMBOJIOB.

Ucnonb3oBaTh HEpaBEHCTBA MIPU pellleHn pa3IMUHbIX 3a/1a4.

DOyHRIMN

PacnosHaBaTh GyHKIMM M3yUeHHBIX BUIOB. [l0Ka3bIBaTh CXeMaTUYECKM PACIIOIOKEHME Ha

KOOPAMHATHOM TUIOCKOCTY I'padmKoB QYHKIMIA Buga: y = kx, y = kx + b, y = k/x, y = ax2 + bx +
¢,y =x3,v=Vx y= |x|, B 3aBMCMOCTM OT 3HaueHMi1 KO3(PULMEHTOB, OMMUCHIBATH CBOJCTBA

pyHKIIMIA.



Crpouth M M3006paxkaTh CXeMaTMUYeCKM rpadMKy KBagpaTUUHbIX (DYHKIMI, OMMUCHIBATH
CBOMCTBA KBaApaTUUYHbIX QYHKIVN IO UX TpaduKam.

PacnosHaBaTh KBaApaTMIHYIO GYHKINIO IO (hopMyJsie, TPUBOIUTD ITPUMEPbI KBaIPaTUUHbBIX
GyHKUMI U3 peasibHOV KU3HM, (PU3UKM, T€OMETPUNA.

UmncoBble MOCI€A0BaTEILHOCTU U IIPOTPECcCun

PacnosHaBaTh apubMeTMYECKYI0 ¥ TeOMEeTPUYECKYIO TTPOTPecCuy IMpU PasHbIX CIIOCOOax
3aIaHMS.

BbITIO/IHATh BBIUMCIIEHMST C MCIIOJb30BaHMEM (GOpPMYJ N-rO uwieHa apupMeTUYecKon u
reoMeTpPUUYECKON MTPOrpeccuii, CYMMBbI TIEPBBIX N UJIEHOB.

N306paskaTh WieHbl MOCAeA0BaTEIbHOCTY TOUKAaMM Ha KOOPAMHATHON TIJIOCKOCTH.

Pemrath 3amaum, cBsI3aHHBIE C YMCJIOBBIMM TIOC/IEIOBATEIbHOCTSIMY, B TOM YMCJIe 3a0auy 13
peasIbHO SKM3HM (C MCITOIb30BaHMEM KaJIbKYJISITOPA, IM(MPOBBIX TEXHOJIOTHUN).



TEMATHUYECKOE ITJTAHUPOBAHUE

7 KJIACC
KonnuecTBo uacos DJIEKTPOHHbIE
HaumenoBaHue pa3sgeyioB U TeM (umdposbie)
Ne /it Kourponbubie IIpakTuueckue
MMporpamMmbI Bcero oOpasoBaTeJIbHbIE
paboThI padoThI
pecypchbI
1 Uncna v Bbriumciienus. PanioHaabHble 95 9 Bubmmorexka LIOK
yycia https://m.edsoo.ru/7f415b90
bubmnoreka HOK
2 Anrebpanueckie BbIpasKeHUs 27 2 htps:/m.edsoo.ru/TfA15b90
3 VpaBHeHMs 1 HepaBeHCTBa 20 1 BuGmmorexa [TOK
B B https://m.eds00.ru/7f415b90
bubmnoreka HOK
4 Koopmuuars! n rpaduxu. @yHKIMM 24 2 htps:/m.edsoo.ru/TfA15b90
Bbubmmorexka [IOK
IT
5 OBTOperye u 0Gobuere 6 0 https://m.eds00.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB ITIO 102 7 0

I[TPOI'PAMME



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 KJIACC

KoanuecTBO uacos DJ/IeKTPOHHbIE
HaumeHoBaHue pasiesioB U TeM (umdposBbie)
Ne /it Kourponbubie IIpakTuueckue
MPOrpaMmbI Bcero o0pa3oBaTeIbHbIE
paboThI padoThI
pecypchbl
1 Uncina u Berunciennst. KsagpaTtHbie 15 1 Bbubmnorexka LIOK
KOPHU https://m.edsoo.ru/7f417af8
9 Uncna u Boruncedns. CTerneHb C 1esbIM 7 1 bubmmnoreka HOK
IoKa3aTejieMm https://m.edsoo.ru/7f417af8
3 AurebpanyecKkye BbIpaykeHus. s 1 bubmoreka IHOK
KBagpaTHbIlt TpEXWIEeH https://m.edsoo.ru/7f417af8
4 Anrebpanueckye BbIpasKeHus. 15 1 bubmoreka LIOK
Anrebpanyeckas Ipo0Ob https://m.edsoo.ru/7f417af8
s YpaBHeHnus u HepaBeHCcTBa. KBagpaTHbIie 15 9 bu6anoreka IIOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 YpaBHeHus u HepaBeHcTBa. CHUCTEMBI 13 1 bub6moreka IIOK
YpaBHEHUI https://m.edsoo.ru/7f417af8
Bbubmmorexka [IOK
7 YpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https:/m.edsoo.ru/Tf41 Taf8
8 OyHkuyM. OCHOBHbBIE TTOHSTUS 5 BuGmorexa IOK
https://m.edsoo.ru/7f417af8
9 @yukyn. Yncnosbie GyHKIUN 9 1 ﬁgg;];/:.eeliic‘):jﬂ f417af8
bubmnorexka LIOK
10 HosToperyte t obobuere 6 1 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 10 0

[TPOI'PAMME



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 KJIACC

KosnuecTBo yacos DJ/IeKTPOHHbIE
Ne HaumenoBaHue pa3sgeyioB U TeM (umdposbie)
n/n MMporpamMmbI Bcero Konrponeapie  IIpakTiraeckue oOpasoBaTeJIbHbIE
paboThI padoThI
pecypchbI
1 Uncia 1 BbrunciieHus. JlencTBuTe/IbHbIe 9 1 Bbubnmnorexka LIOK
yycia https://m.edsoo.ru/7f419d08
9 YpaBHeHMs ¥ HEpaBeHCTBA. Y paBHEHMS C 14 1 bub6moreka LIOK
OIHOV IeEpeEMEHHOM https://m.edsoo.ru/7f419d08
3 YpaBHeHus u HepaBeHCcTBa. CHUCTeMbI 14 1 bu6anoreka IIOK
ypaBHEHUN https://m.edsoo.ru/7f419d08
4 YpaBHeHus 1 HepaBeHCTBa. HepaBeHcTBa 16 2 igg:;::ii?rf /76419408
Bbubmmorexka [IOK
> Gymrit 16 ! https://m.edsoo.ru/7f419d08
6 YncioBble IIOC/IeI0BaTeIbHOCTHA 15 1 BuGmorexa IOK
https://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 06OOIIIEHNME, CCTEMATU3AIIS 18 1 bubmmoreka ITOK
3HAHUIA https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 102 3 0

I[TPOI'PAMME



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-METOINYECKOE OBECIIEYHEHUNE OBPA3OBATEJIbHOT'O
ITPOLJECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHWAJIBI IJI1 YYEHUKA

Aure6pa, 7 kinacc/ MakaperueB FO.H., Munmiok H.I'., Hemikos K.W. u npyrue; mop pemaxien
Tensakosckoro C.A., AkioHepHoe ob11ecTBo «M3matenbcTBo «IIpocBeleHne»
Aure6pa, 8 kiacc/ MakapsorueB HO.H., Munmiok H.I'., Hemkos K.W. u npyrue; rog pemaxkuyen
Tensakosckoro C.A., AkioHepHoe ob1ecTBo «M3maTenbcTBo «IIpocBeleHne»
Aure6pa, 9 knacc/ MakapsorueB FO.H., Munmiok H.I'., HemkoB K.W. u npyrue; rog pemaxkuyen
Tensakosckoro C.A., AkioHepHoe ob1ecTtBo «M3garenbetBo «IIpocseleHue»

METOANYECKUNE MATEPUAJIbI IJIS1 YUYUTEJIA

7 KJIIACC

Anre6pa. 7 knacc. Pabouast rerpanp B 2 u. Mundiwk H.I'., IlIneikosa U.C. (2014; 96¢., 112c.)
Anre6pa. 7 kmacc. Jupaktudeckmue matepuanbl. 3easuu JI.U., Kysneyosa JI.B., Cysoposa
C.b. (2019, 128c.)

Anre6pa. Tematnueckue tectsl. 7 knacc. Jyonuywin FO.I1., Kponeays B.JI. (2011, 96c.)
Aure6pa. 7 kiacc. Metonnueckue pekomengauym. Murndiok H.I'., [lInvikoea U.C. (2017, 176c.)
Aunre6pa. 7 kinacc. Pa6ouas terpanp B 2 u. Epuna T.M. (2015; 96c., 96c.)

Pabouast terpagp mo anrebpe. 7 knacc. YY/. K yue6nuky FO.H. MaxkapsorueBa. - Epuna T.M.,
Epuna M.FO. (2019, 128c.)

CamocTosiTesTbHbIE ¥ KOHTPOJIbHBIE paboThI 1Mo anrebpe. 7 knacc. Imaskos FKO.A., T'auaweunu
M. (2015, 192c¢.)

Anrebpa. 7 knacc. KoHTposbHbIe M3MepuTeabHble Marepuajbl. [naskos FO.A., Tauawsunu
M.A. (2014, 96c.)

Aunre6pa. 7 knacc. KMMpbI Kk yue6HMky MaxkapbrueBa O.H. u op. (2017, 96¢.)

[Toypousnble iaHbl K yuebHrky MakapbiueBa FO.H. 7 knacc. (2014, 350c.)

Anrebpa. 7 knacc. Iloypounoe miaaHupoBanue K yueOHuky MaxkaporueBa 1O.H. u np. Epuna
T.M. (2011, 304c.)

Anrebpa. 7 ximacc. Iloypounbsle miaHbl K yuyebHukam MaxkapsiueBa 10.H. 1 Ammmona 1ILA.
(2009, 412c.)

Anrebpa. 7 knacc. 3amaHus 1j11 00ydeHus U pasBuTus yuammxcs. Jlebedunyesa E.A., benenkosa
E.FO. (2013; 152c.)

Aure6pa. 7 xiacc. [lugakTuyeckue Mmatepuaibl K yue6bamuky MakapsrueBa HO.H. - 3sasuu JI.U.,
lbsaxonosa H.B. (2013, 192c.)

Anre6pa. 7 knacc. [lupaktuueckue marepuansl. Bactok H.B., Mapmupocan M.A. u dp. (2007,
160c.)

Aunre6pa. 7 knacc. [Tpaktukym. 'otoBumcst Kk T'UA. Kpaiinesa JI.b. (2013, 136c¢.)

Tectbl Mo anrebpe. 7 knacc. K yue6unky MaxkapbrueBa FO.H. u np. I'naskoe FO.A., I'auaweunu
M.A. (2011, 128c.)

Ypoku anrebpsl B 7 kinacce. I[Tocobue k yue6Hnky MaxkapbiueBa FO.H. u np. JKoxoe B.H.,
Kpaiinesa JI.B. (2000, 128c.)

Anre6pa. 7 knacc. [Toypounble miaHbel Mo yuyebHMKy MakaperueBa HO.H., Munmiok H.I'. u
np. [romuna T.FO., Maxonuna A.A. (2011, 431c.)


https://www.at.alleng.org/d/math/math1620.htm
https://www.at.alleng.org/d/math/math1191.htm
https://www.at.alleng.org/d/math/math1191.htm
https://www.at.alleng.org/d/math/math1143.htm
https://www.at.alleng.org/d/math/math2015.htm
https://www.at.alleng.org/d/math/math1615.htm
https://www.at.alleng.org/d/math/math2433.htm
https://www.at.alleng.org/d/math/math2433.htm
https://www.at.alleng.org/d/math/math1697.htm
https://www.at.alleng.org/d/math/math1697.htm
https://www.at.alleng.org/d/math/math1479.htm
https://www.at.alleng.org/d/math/math1479.htm
https://www.at.alleng.org/d/math/math2264.htm
https://www.at.alleng.org/d/math/math1651.htm
https://www.at.alleng.org/d/math/math1048.htm
https://www.at.alleng.org/d/math/math1048.htm
https://www.at.alleng.org/d/math/math1131.htm
https://www.at.alleng.org/d/math/math1131.htm
https://www.at.alleng.org/d/math/math1398.htm
https://www.at.alleng.org/d/math/math1398.htm
https://www.at.alleng.org/d/math/math1146.htm
https://www.at.alleng.org/d/math/math1146.htm
https://www.at.alleng.org/d/math/math770.htm
https://www.at.alleng.org/d/math/math770.htm
https://www.at.alleng.org/d/math/math1422.htm
https://www.at.alleng.org/d/math/math995.htm
https://www.at.alleng.org/d/math/math995.htm
https://www.at.alleng.org/d/math/math883.htm
https://www.at.alleng.org/d/math/math883.htm
https://www.at.alleng.org/d/math/math1150.htm
https://www.at.alleng.org/d/math/math1150.htm

8 K/IIACC

Aure6pa. 8 knacc. Pabouast rerpanp B 2 u. Mundiwk H.I'., IlIneikosa U.C. (2014; 96c., 112c.)
Anre6pa. Tematnueckue tectsl. 8 kiacc. Jyonuywin FO.I1., Kponeays B.JI. (2012, 128c.)
Aure6pa. 8 kitacc. Metonnueckue pekomengaumn. Munoiox H.I'., IlInvikosa U.C. (2016, 192c.)
Ypoxu anre6psl B 8 kinacce. Kuura mis yunrens. JKoxos B.U., Kapmawesa I'./]. (2010, 80c.)
Anrebpa. 8 xmacc. Iupmaktuueckue marepuaisbl. Koxoe B.U., Makapwviues FO.H., Mundiwok
H.T'. (2018, 128c.)

Pabouast Terpamp 1o anrebpe: 8 kimacc: K yuyebHuky MakapeiueBa 0. H. u gp. - Epuna
T.M. (2013, 160c.)

Pabouas terpamp mo anrebpe. 8 kimacc. YVY/. K yue6unky KO.H. Makapsiuesa. - Epuna T.M.,
Epuna M.FO. (2020, 128c.)

Anre6pa. 8 xiacc. KoHTposnbHble M3MepuTesbHble MaTepuaibl. I naskos FO.A., Tauaweunu
M.A. (2014, 96c.)

Anre6pa. 8 kiacc. 3amaHus 1J11 00ydeHMs M pasBUTHS yuammxcs. Jlebedunyeesa E.A., benenkosa
E.IO. (2013; 176c¢.)

Anre6pa. 8 knacc. Ilpaktukym. I'oroBumcst K 'MMA. Kapmawesa I'.Z1. (2013, 96c¢.)

Anre6pa. 8 knacc. JIngakTuaeckue MaTepuaibl K yuebamuky MakapsrueBa FO.H. - 3sasuu JI.U.,
Uvaxonosa H.B. (2014, 240c.)

Anre6pa. 8 kimacc. KUMBbI k yue6bunky MaxkapsrueBa FO.H. u gp. (2017, 96c¢.)

Anre6pa. 8 kiacc. IToypounsle mians! K yueoHnky MakaporueBa FO.H. u op. (2017, 364c.)
Anre6bpa. 8 knacc. Iloypounble maanbl 1o yueOHuky MaxkapseiueBa FO.H., Mungiok H.I'. u
np. Tromuna T.FO., Maxonuna A.A. (2011, 399c.)

CamocrosiTeslbHbIe M KOHTPOJIbHBIE paboThl 1o anrebpe. 8 kmacc. K yue6Hmuky MakapbryeBa
FO.H. u np. I'naskoe FO.A., 'auaweunu M.A. (2012, 144c.)

Tectpl o anrebpe. 8 kiacc: K yue6Hnky MakapbsrueBa O.H. u np. - I'maskoe IO.A., 'auaweunu
M.A. (2013, 112c.)

9 KJIIACC

Aunrebpa. Tematuueckue tectol. 9 knacc. yonuuywsin KO.I1., Kponzays B.JI. (2011, 95c¢.)
Aunre6pa. 9 knacc. Metonnueckue pekomennatu. Munowk H.I'., [lInvikoea U.C. (2017, 239c¢.)
Nsyuenne anrebpsl B 7-9 kimaccax: mocobue st yunrenein. Makapwoiues FO.H., Mundwk H.T.,
Cysopoea C.b., IlInvixosa U.C. (2011, 304c.)

Anrebpa: s7eMeHTbl CTAaTUCTUKM M TEOpUM BeposITHOcTeil. 7-9 ximaccel. Makapwiues FO.H.,
Mumnowxk H.I'. (2005, 78c.)

HupakTuyeckue marepuajbl Mo anarebpe masa 9 kmacca. Makapeiues FO.H., Munowk H.I.,
Kpaiineea J1.b. (2012, 96 c.)

CamocTosiTesTbHbIE ¥ KOHTPOJIbHBIE paboThl Mo anrebpe. 9 knacc. K yuebHuky MakapbryeBa
IO.H. u gp. - I'naskoe FO.A. u dp. (2013, 144c.)

Tectbl o anreb6pe. 9 kinacc. K yue6nuky Makapbruea FO.H. n gp. I'naskos FO.A., BapiaBckuii
N.K., l'anamBmim M.S. (2011, 144c.)

Pabouas Terpanp no anrebpe. 9 knacc. K yueo6nuky FO.H. MaxkapsorueBa. - Epuna T.M., Epuna
M.IO. (2019, 160c.)

IupakTyeckue Mmatepuasbl 1o anreope. 9 knacc. 3gasuu JI.U., /lbsakonosa H.B. (2014, 240c.)
Anrebpa. 9 knacc. KoHTposibHble u3MepuTeabHble Matepuansbl. Inaskoe FO.A., Tauawsunu
M.A. (2014, 96c¢.)


https://www.at.alleng.org/d/math/math1621.htm
https://www.at.alleng.org/d/math/math1144.htm
https://www.at.alleng.org/d/math/math2034.htm
https://www.at.alleng.org/d/math/math884.htm
https://www.at.alleng.org/d/math/math1186.htm
https://www.at.alleng.org/d/math/math1186.htm
https://www.at.alleng.org/d/math/math1215.htm
https://www.at.alleng.org/d/math/math1215.htm
https://www.at.alleng.org/d/math/math2621.htm
https://www.at.alleng.org/d/math/math2621.htm
https://www.at.alleng.org/d/math/math1529.htm
https://www.at.alleng.org/d/math/math1529.htm
https://www.at.alleng.org/d/math/math1399.htm
https://www.at.alleng.org/d/math/math1399.htm
https://www.at.alleng.org/d/math/math1423.htm
https://www.at.alleng.org/d/math/math1627.htm
https://www.at.alleng.org/d/math/math1627.htm
https://www.at.alleng.org/d/math/math2265.htm
https://www.at.alleng.org/d/math/math1132.htm
https://www.at.alleng.org/d/math/math1151.htm
https://www.at.alleng.org/d/math/math1151.htm
https://www.at.alleng.org/d/math/math1209.htm
https://www.at.alleng.org/d/math/math1209.htm
https://www.at.alleng.org/d/math/math996.htm
https://www.at.alleng.org/d/math/math996.htm
https://www.at.alleng.org/d/math/math1145.htm
https://www.at.alleng.org/d/math/math2236.htm
https://www.at.alleng.org/d/math/math1192.htm
https://www.at.alleng.org/d/math/math1192.htm
https://www.at.alleng.org/d/math/math648.htm
https://www.at.alleng.org/d/math/math648.htm
https://www.at.alleng.org/d/math/math789.htm
https://www.at.alleng.org/d/math/math789.htm
https://www.at.alleng.org/d/math/math1482.htm
https://www.at.alleng.org/d/math/math1482.htm
https://www.at.alleng.org/d/math/math997.htm
https://www.at.alleng.org/d/math/math997.htm
https://www.at.alleng.org/d/math/math2434.htm
https://www.at.alleng.org/d/math/math2434.htm
https://www.at.alleng.org/d/math/math1611.htm
https://www.at.alleng.org/d/math/math1530.htm
https://www.at.alleng.org/d/math/math1530.htm

Aunre6pa. 9 knacc. KM k yue6HMky MaxkapbiueBa FO.H. un ap. (2016, 96c.)

Aure6pa. 9 knacc. [Toypounble mianbl Mo yue6unky MakapsorueBa FO.H. u ap. (2010, 333c.)
Aure6pa. 9 knacc. Pabouast rerpagp B 2 u. Mundiwok H.I'., Llneixosa U.C. (2014; 80c., 96c.)
Anre6pa. 9 kinacc. [Toypounbie miaHbel Mo yuyebHMky MakapprueBa HO.H., Mungiok H.I'. u
np. Kosanesa C.I1. (2008, 316c.)

Terpamb-KOHCIIEKT 1Mo anrebpe pag 9 kmacca. Epwosa A.Il, T'ono6opodeko B.B.,
Kpusicanosckuii A.@. (2012, 128c.)

Aure6pa. 9 kinacc. 3amanus st ooyueHus 1 pa3BuTust yuanmxcst. Jlebedunyesa E.A., benenkosa
E.FO. (2011; 104c.)

HOunakTyeckue Mmarepuasbl o anreope. 9 knacc. Yedunos A.b., Uynkos I1.B. (2004, 144c.)

IV PPOBBIE OBPA3OBATEJIbHBIE PECYPCbI 1 PECYPCbI CETU UHTEPHET

Yun.py - https://uchi.ru/
https://dnevnik.ru

«Pemry EI'9» (Pesxkum mocrymna: https://ege.sdamgia.ru/).
«Pemry OI'9» (Peskum moctyma: https://oge.sdamgia.ru,
GoogleKnacc (Pexxum gocrymna: https://classroom.google.com)
https://classroom.google.com,

«Pemry BITP» (Pesxxum moctyma: https://oge.sdamgia.ru,
Poccuiickas snekTpoHHas 1ikosa (resh.edu.ru)
https://dnevnik.ru



https://www.at.alleng.org/d/math/math2266.htm
https://www.at.alleng.org/d/math/math1123.htm
https://www.at.alleng.org/d/math/math1622.htm
https://www.at.alleng.org/d/math/math1152.htm
https://www.at.alleng.org/d/math/math1152.htm
https://www.at.alleng.org/d/math/math1494.htm
https://www.at.alleng.org/d/math/math1494.htm
https://www.at.alleng.org/d/math/math1400.htm
https://www.at.alleng.org/d/math/math1400.htm
https://www.at.alleng.org/d/math/math882.htm
https://uchi.ru/
https://dnevnik.ru/
https://ege.sdamgia.ru/
https://oge.sdamgia.ru/
https://classroom.google.com/
https://oge.sdamgia.ru/
https://resh.edu.ru/?ysclid=libod1wgu8855328633
https://dnevnik.ru/

MUHVCTEPCTBO ITPOCBENIEHUSA POCCUCKOUN ®EJEPALIUN
MyHununaabHoe 0011e00pasoBaTe/IbHOE YUpeKaeHne
«CpenHsas ob6nieoopasoBaTeibHasa mKoja Ne 3 r. Bamamosa CapaToBcKoM 06/1acTu»

PABOYAS ITPOTPAMMA
(ID 3749797)

yueoHOro Kypca «I'eomerpus»

IS O0yYaroImxcst 7-9 KjaccoB

r. basmamos 2023



INOACHUTEJIBHAS 3AIINCKA

I'eomeTpusl Kak OOVH M3 OCHOBHBIX PasfeiOB ILIKOJbHONM MaTeMaTUKM, MMEIOLIMIA CBOeil
1ebl0 00ecreunTbh M3ydeHue CBOWCTB M pa3MepoB GUIYp, MX OTHOIIEHUM ¥ B3aMMHOE
pacroJyio)KeHne, OMMPAaeTcss Ha JIOTMYECKYH0, IOKa3aTeNbHYI JMHUIO. lleHHOCTb u3ydyeHus
reoMeTpuy Ha YPOBHE OCHOBHOTO O6IIero o6pa3oBaHusl 3aK/II0YAETCSI B TOM, UTO OOYYarOIIUIACS
YUUTCS TIPOBOAUTH [OKasaTejbHbIe PACCYKOEHMS, CTPOUTb JIOTMUYECKME YMO3aKJIIOUEHNs,
IOKa3bIBaTh MCTUHHBIE YTBEDPKAEHUSI M CTPOUTh KOHTPIPUMEPBHI K JIOKHBIM, ITPOBOIUTH
pPacCysKIeHusT «OT MPOTUBHOIO», OTJMYATh CBOJICTBA OT MPU3HAKOB, (hOPMYIMPOBATHL OOpaTHBIE
YTBEp>KIEHMS.

BTopoii 11ebi0 M3yueHust FeOMEeTpUM SIBJISIETCS MCIIOJIb30BaHMe €€ KaK MHCTPYMeHTa Ipu
pellleHny Kak MaTeMaTUYeCKMX, TaK ¥ MPAaKTUIEeCKUX 3a/1au, BCTPEUAIOIIMXCS B PeaIbHOM JKU3HNA.
OO6yuarommiicsl SO/DKEH HAyYUThCS ONpPENeUTb reOMeTpuYecKyr Gurypy, ommcarb CJIOBaMu
IAHHBIN YepTEXK MM PUCYHOK, HAlTH IJIOLIAAb 36MeJIbHOTO YYacTKa, PaCCUMTaTh HEOOXOIUMYIO
IJTMHY OITOBOJIOKOHHOTO KabeJis miau TpebGyemble pasMepbl rapaska [IJis aBTOMOOUJISL. DTOMY
COOTBETCTBYET BTOpAst, BbIUMCIUTEbHAS JIMHNUS B M3ydeHUM reometpun. [Ipu pereHun 3amau
MPaKTUUECKOTO XapaKTepa OOyYaIOIIMIICSI YUUTCS CTPOUTh MaTeMaTM4eCKue MOJEM peaibHbIX
SKU3HEHHBIX CUTYyallMif, MPOBOANUTb BBIUMCIEHUSI M OLEHMBATh aJeKBATHOCTb IIOJYYEHHOIO
pesyJbTara.

KpaiiHe Ba)kHO TOMUEPKMBATH CBS3M TEOMETPUM C APYTMMM YUEeOHBIMM IpeaMeTaMu,
MOTMBMPOBaTb  MCIIOJIb30BaThb  OMNpENeJeHUs] reoMeTpuueckux Guryp ¥ TIOHSTHIA,
IEeMOHCTPUPOBATh MPMMEHEHME MOJTyUYEeHHbIX YMEHMIA B QU3MKe U TEXHMUKE. DT CBSI3U Hambosiee
SIPKO BUIHBI B TeMax «BekTopbi», « TpuroHoMeTpuyeckme COOTHOLIEHNMs», «MeTo KOOpAyHaT»
u «Teopema IIudaropa».

YuebHblii Kypc «['eomeTpusi» BKJIIOYAET CJIEAYIOIIYE OCHOBHbIE PA3fAesibl COAEPsKaHMS:
«'eomeTpuueckne Gurypbl M uX CBOMCTBa», «lVI3MepeHne TreoOMEeTPUYECKUX BeJIMUMHY,
«JlekapToBbl ~ KOOpPAMHATBI HAa  IJIOCKOCTU», «BekToper», «IIBMKEHMSI  IIJIOCKOCTU»,
«IIpeobpasoBanus mogoOUSI».

Ha nsyuenne yue6Horo kypca «I'eomerpus» orBogutcs 204 yaca: B 7 kiiacce — 68 yacos (2
yaca B HeJeso), B 8 kiacce — 68 vacoB (2 yaca B Hefemo), B 9 kiacce - 68 yacoB (2 vaca B
HeJesio).



COJEP>XAHHWE OBYYEHMUS
7 KJIIACC

HauanbHble moHATMS TeomeTpuu. Touka, mpsMasi, OTpe3oK, jJyd. Yroj. Bumbl yrJos.
Beptukanbubie ¥ cMexXHble yribl.  buccektpuca yria. JlomaHas, MHOTOYTOJIbHUK.
[TapaniesbHOCTD U TEPIIEHAVKYJ/ISIPHOCTD MPSIMbIX.

CummeTtpuunblie hurypbl. OCHOBHbBIE CBOMCTBA 0CEBOV cuMMeTpuu. [IpumMepsl cuMmeTpun
B OKPY>KAIOIIEM MUpeE.

OcHOBHbIE ITOCTPOEHMS C TIOMOIIIBIO IIMPKYJIS U InHeNKK. TpeyronpHuK. BeicoTa, MmeamaHna,
OUCCeKTpuca, UX CBOMCTBA.

PaBHOGeIpeHHBI ¥ PABHOCTOPOHHUI TPeyroJibHMKY. HepaBeHCTBO TpeyrobHMKa.

CBoiicTBAa ¥ TpU3HAaKM pPaBHOOEOPEHHOrO TpeyrojbHMKa. [IpM3HaKM paBeHCTBa
TPEYTOJbHUKOB.

CBoricTBa ¥ MPU3HAKKM Tapauie/ibHbIX MpsiMbix. CyMMa YIJIOB TpeyroyibHMKa. BHelrHne
YIJIbI TPEYTOJIbHMKA.

[IpsiMoyrosibHBI TpeyrosbHUK. CBOMCTBO MeAMaHbI MPSIMOYTOJIBHOTO TPEYroJIbHUKA,
MPOBENEHHON K TuUIOTeHy3e. [Ipu3HaKM paBeHCTBA MPSIMOYTOJbHBIX TPEYTOJbHUKOB.
[TpsSIMOYTOJIbHBIN TPEYTONBHUK C YT0M B 30°.

HepaBeHcTBa B reomeTpui: HepaBeHCTBO TPEYTroOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa O 6OJIbIIEM YyTJie U GOJIbIIIel CTOPOHE TpeyroyibHUKA. [leprneHauKyasp 1 HaKJIOHHAs.

['eomeTpuyeckoe MecTo TOueK. buccekTpuca yrya M CepeaMHHBIN TEPHEHAUKYJISIP K
OTpPe3Ky KaK TeOMeTPUYECKIe MeCTa TOYEK.

OKpy>XHOCTb ¥ KpyT, XOpJa M [OMaMeTp, MX CBOJMCTBA. B3auMMHOe pacoJioKeHue
OKPY>KHOCTM 1 ipsiMoii. KacaTesibHast 1 cekyIas K oKpy>kHOCTH. OKPY>KHOCTb, BIIVICAHHAST B YTOJI.
Brmcannast u onycaHHasi OKPY>KHOCTY TPEYTOJbHMKA.

8 KJITACC

YerbipéxyroapbHuku. I[lapasiesiorpaMM, ero mpu3HakM M CBOMCTBa. YacTHble cirydan
napauieJiorpaMmoB (MPSIMOYTOJbHUK, POMO, KBaApaT), MX TMPU3HAKM M CBOMCTBA. Tpamerus,
paBHOOOKaAS Tparmelusi, e€ CBOMCTBa U pusHaku. [IpsmMoyrosbHas Tpamerys.

Merton ynBoenust menuanbl. LleHTpanbHasi cummerpus. Teopema @ajsieca u Teopema O
MTPOTIOPIIMOHAIBHBIX OTPE3KaX.

Cpennue MHMUM TPeyTOJIbHMKA U Tpaneluu. LleHTp Macc TpeyrojibHMUKA.

[Togobue TpeyrombHMUKOB, KO3dduimeHT nomobus. [IpusHaku mogobust TPeyroabHUKOB.
[TpumeHeHMe TOAOOKS TIPU PELIEHNY TTPAKTUUECKMX 3a1au.

CaoricTBa 1IoNIae reomerpuueckux uryp. @opmysbl A IUIOHIAAM TPEYTroJIbHUKA,
napasuiesiorpaMma, pom6a u tparnenyy. OTHOIIIeHMe TUIOIIa el MOJOOHBIX GUryp.

Brrunciienne miomia el TpeyroJibHUMKOB M MHOTOYTOJIbHMKOB Ha KJIeTYaToi Oymare.

Teopema IIudaropa. [Tpumenenne teopemsi [Tndaropa rpu pelieHNn MpakKTUYECKUX 3a1a4.

CuHyc, KOCMHYC, TaHT€HC OCTpPOTO yrIJjia MpsSIMOYroJIbHOTO TpeyroyibHuKa. OCHOBHOe
TPUTOHOMETPUUECKOe TOXKAeCTBO. Tpuronomerpuueckue ¢pyHkumm yriios B 30, 45 1 60°.

BrncanHble u 1eHTpagbHbIE YIJIbI, YTOJA MEXKAY KacaTeJIbHOM M XOpAON. YTJbl MEXIY
XOpJlaMu U ceKyIMu. BricaHHble 1 onycaHHbIe YeThIPEXYTOJNbHUKN. B3auMHOe pacrnosioskeHne
IBYyx oKpy>kHOcTei. Kacanne okpyskHocten. O6111e KacaTebHbIe K IBYM OKPY>KHOCTSIM.

9 KJIACC



Cunyc, kKocunyc, TaureHc yriaoB ot 0 mo 180°. OcHOBHOe TPUTOHOMETPUYECKOE TOXKIECTBO.
@opMyJibl TIpUBEIEHNS.

Pemienne TtpeyrosbHukoB. TeopemMa KOCMHYCOB U TeopeMa CMHYCOB. PellleHne
MpaKTUYeCKUX 3a7ay C UCIOIb30BaHMEM TeOpeMbl KOCMHYCOB U TeOpeMbI CUHYCOB.

[IpeobpasoBanue nomobus. [lomobyue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o mpousBefeHMM OTPE3KOB XOPJ, TEOPEMbI O TTPOU3BEIAEHMUM OTPE3KOB CEKYIINX,
TeopeMa O KBajipaTe KacaTeJbHOM.

Bekrop, pnuHa (MOIysb) BEKTOpa, COHAMpaBjeHHble BEKTOPbI, IPOTUBOIOJIOXHO
HalpaBJIeHHbIE BEKTOPbI, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIeparyuy Hap
BekTOpamu. PasjioskeHyne BeKTOpa 1Mo ABYM HEKOJUTMHEeapHbIM BeKTopaM. KoopamHaTel BeKTOpa.
CkasnsipHOe Npou3BefieHI e BEKTOPOB, IIpMMeHeHMe JJ1s1 HAXOXAEeHMs IJIVH U YIJIOB.

IlekapTOoBbl KOOpDAMHATHI Ha IIJIOCKOCTM. YPaBHEHMSI TPSIMOM WM OKDPY)XXHOCTM B
KOOpAMHATAaX, IepeceueHne OKPY>KHOCTEN U MPsIMbIX. MeToI KOOPAMHAT M ero MpUMeHEHMe.

[TpaBuyibHbIE MHOTOYTO/IBHMKHA. [IJIMHA OKpYsKHOCTHU. ['pamycHas 1 paguaHHas Mepa yrJa,
BbIUMCJIEHME IJIMH YT OKpYy>KHOCTeN. [1noianb Kpyra, ceKTopa, cerMmeHTa.

IBU>KeHMS TVIOCKOCTY ¥ BHYTpPeHHMe cuMMeTpuu huryp (3/ieMeHTapHble MpeACcTaBIeHus).
[TapasienbHbiii nepedoc. [ToBopoT.



IINTIAHUPYEMBIE PE3VJIbTATbI OCBOEHUSA ITPOTPAMMbBI VYYEBHOI'O
KYPCA «I'EOMETPUSI» HA YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUS

JIMYHOCTHBIE PE3VJIbTATbI

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHMS IPOrpamMMbl yueOHOro Kypca «['eomerpusi»
XapaKTepU3yrTCs:

1) maTpuoTHyecKoe BOCIIUTAHME:

MPOSIBJIEHMEM MHTepeca K TIPOLUIOMY M HACTOSILEMY POCCUIICKOM MaTeMaTUKH,
IIEHHOCTHBIM OTHOIIIEHMEM K JOCTVMKEHMSIM POCCUICKMX MaTeMaTMKOB U POCCUICKONM
MaTeMaTMUUECKOM IIIKOJIbI, K UCIIOJIb30BAHUIO TUX JOCTVMKEHUN B IPYTUX HAYKaX U MPUKJIATHbIX
chepax;

2) rpaskJaHCKOe ¥ AYXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITTOJTHEHMIO OOSI3aHHOCTEN TpakgaHMHA M peaju3aluy €ero Ipas,
MpeACTaBJIeHNeM O MaTeMaTMUYeCKMX OCHOBAaX (GYHKIMOHMPOBAHMSI Pa3IMIYHBIX CTPYKTYD,
SIBJIEHUM, TPOLeAYp T'PakKAAaHCKOro oblilecTBa (HarpuMep, BbIOOPHI, OMPOCHI), TOTOBHOCTBHIO K
OOCYKAEHUIO 3TUYECKMX MPOO6JIEM, CBSI3aHHBIX C IMPAKTUMYECKUM IPUMEHEHMEM HOCTMKEHUMN
HayKy, OCO3HAHMEM BasKHOCTY MOPaJIbHO-3TUYECKUX TIPUHILINIIOB B AEATEIbHOCTY YUYEHOTO;

3) TpyZoBOe BOCIIMTaHMe:

YCTAHOBKOV Ha aKTMBHOE yYyacTye B pelleHUM MPaKTUYECKMX 3aJau MaTeMaTUueCKOu
HaIpaBJE€HHOCTY, OCO3HAHMEM Ba)KHOCTY MaTeMaTUM4eCKOro 0Opa3soBaHMs Ha MPOTSKEHUM BCEM
SKU3HU JJIS1 YCIIEITHON TTPO(eCcCMOHaTbHON OeITeIbHOCTY Y Pa3BUTHEM HEOOXOIMMbIX YMEHMU,
OCO3HAHHBIM BBIOOPOM ¥ TIOCTPOEHMEM WHAMBUIYATbHOM TPAeKTOPUM OOpa3oBaHUS WU
SKU3HEHHBIX TIJIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOGHOCTEN;

4) acTeTMYECKOE BOCIIUTAHME:

CITOCOOHOCTBHIO K SMOIMOHAIIBHOMY UM 3CTETMUYECKOMY BOCIIPUSTUIO MaTeMaTUUYeCKUX
0OBEKTOB, 337y, PEIIeHNN, PaCCyKIeHN, YMEHNIO BUIETh MaTeMaTUYeCKe 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) meHHOCTM HAYYHOTO MO3HAHMS:

OpMEHTALMEeN B AESITEJIbHOCTM HAa COBPEMEHHYIO CUCTEMY HAy4YHBIX ITPEACTaBJIEHUIN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pasBUTUSI 4YeJIOBeKa, IPUMPOIbl ¥ OOIeCcTBa, IMOHMMaHMEM
MaTeMaTUUecKoil HaykuM Kak cdepbl UeJOBEUeCKO [eSTeIbHOCTM, 3TAlloB €€ pasBUTUS U
3HAUYMMOCTY [IJISI Pa3BUTUSI IMBWIN3AIMM, OBJIAIEHMEM SI3bIKOM MaTEMAaTUKM ¥ MaTEMaTUUIECKON
KYJbTYpOM KaK CpPeICTBOM IIO3HAHMS MMpA, OBJIAIEHMEM IMPOCTEMIIMMY HaBbIKAMMU
MCCJIeIOBATE/IbCKOM NesATeIbHOCTH;

6) dusnueckoe BocuTanmne, GopMUPOBaHME KYJIbTYPbI 3A0POBbS ¥ SMOLIMOHAIBHOTO
0J1aromnosTyuusi:

TOTOBHOCTBIO MIPUMEHSITh MaTeMaTUUeCKMe 3HAHUS B MHTEepecax CBOEro 3[I0POBbsI, BeIeHMS
3I0pOBOTO 00Opasa >KM3HM (3MOpOBOE MUTaHMe, COATAHCMPOBAHHBIN PEXKUM 3aHSITUI U OTIbIXA,
peryJisipHas Gusnyeckass akTMBHOCTb), ChOPMUPOBAHHOCTbIO HaBbIKa pedyieKCuu, Mpu3HaHUEM
CBOEro MpaBa Ha OIIMOKY U TaKOT'o Ke MpaBa APYyroro yejgoBeKa;

7) 3KosI0rMYecKoe BOCIUTAHUe:

OpMeHTalMell Ha MpUMEHeHVe MaTeMaTUYeCKUX 3HAHMI MJIT pellleHus 3amad B 06J1acTu
COXPAHHOCTM OKPY’KAIOIIEel Cpenbl, [UIAHUPOBAHUSI TOCTYIIKOB M OILEHKM MX BO3MOSKHBIX
MOCTIeACTBUI JIJISI OKPY>KAlOIleid Cpelibl, OCO3HaHMEM IJI00aJIbHOTO XapaKTepa 3KOJIOTMYECKUX
Mpo6JIEM U TTYTEN UX PEIIeHMS;



8) aganTanys K M3MEHSIOIIMMCS YCIOBUSM COIMAIBHOM ¥ IIPUPOTHON Cpeabl:

TOTOBHOCTBIO K JEMCTBUSIM B YCJIOBUSIX HEOIPeNe/IEHHOCTH, MOBBIIIEHNIO YPOBHS CBOEM
KOMIIETEHTHOCTM Yepe3 MPaKTUUYECKYIO JesATeIbHOCTb, B TOM UYMCJIe YMEHMEe YUUTHCS Y IPYyTUX
JIIOZIeN, IpuobpeTaTh B COBMECTHOM AesITeJIbHOCTM HOBbIE 3HAHMsI, HABbIKM M KOMITETEHIIM U3
OIIbITA APYTUX;

HeOOXOIMMOCTBIO B (hpOpMMPOBaHMYM HOBBIX 3HAHMIA, B TOM umcje GopMyauMpoBaTh UIEN,
MIOHSTHSI, TUTIOTE3bl 00 OOBEKTax ¥ SIBJIEHUSIX, B TOM UMCJIe paHee HeM3BECTHBIX, OCO3HABaTb
neuInUThl COOCTBEHHBIX 3HAHMI ¥ KOMITIETEHTHOCTEN, IIJIAHUPOBAaTh CBOE Pa3BUTHE;

CITOCOOHOCTHIO OCO3HABATh CTPECCOBYIO CUTYAIVIO, BOCIIPUMHMMATD CTPECCOBYIO CUTYAIIUIO
KaK BbI30B, TPeOYIOIMI KOHTPMEp, KOPPEKTMPOBATh MNPUHMMAEMbIe peILIeHUS] U [eCTBUS,
bopmympoBaTh 1 OLIEHNBATh PUCKM U TTOCJIECTBYSI, OPMMUPOBATH OIIBIT.

METAITPEIMETHBIE PE3VYJIbTATbBI
ITo3HaBaTe/IbHBIE YHMBepPCAIbHbIe yUeOHbIe AeiICTBUS

BaszoBble jioruyeckue AeiCTBUS:

® BBIIB/ISTH M XapaKTEPU30BaThb CYIIECTBEHHbIE IMPU3HAKM MaTeMaTUUECKUX OOBbEKTOB,
MOHSITUM, OTHOIIEHUN MEXAY MOHSATUIMM, (POPMYJIMPOBATH OIpPENeSeHUsT TMOHSITUN,
yCTaHaB/IMBAaTh CYIIECTBEHHbIN MPU3HAK KIaccuduKaim, OCHOBaHMS IJisT 0O0OIIeHNS U
CpaBHEHMSI, KpUTEPUM TIPOBOAVMOTO aHa/IN3a;

® BOCIPUHMMATh, (GOPMYJIMPOBATh M IPEOOPa3sOBbIBATH CY)KIEHUS: YTBEPOMUTENbHbIE U
OTpUILIATEJIbHbIE, €IMHNYHbIE, YACTHbIE U OOIIYe, YCIOBHbIE;

® BBIIBJISITh MaTeMaTHUECKNe 3aKOHOMEPHOCTM, B3aMMOCBSI3M U MPOTUBOpPeuns B (akTax,
OAHHBbIX, HAOJIOMEHMSIX U YTBEPKAEHUSIX, IpejaraTb KpUTEPUM IJisI BbISIBJIEHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYNIL;

® leylaTh BBIBOJBI C VCIIOJIb30BAHMEM 3aKOHOB JIOTMKM, JENYKTUBHBIX M MHIYKTUBHBIX
YMO3aK/IIOUeHM, YMO3aK/IIOUeHUI 110 aHAJIOTUH;

e pPa3buparh JOKA3aTeIbCTBA MAaTEMATUUECKUX YTBEPKIOEHMI (MPSIMbIE U OT MPOTUBHOTO),
MPOBOJIUTb CAMOCTOSITEJIbHO HECJIOKHbIE OKa3aTeJIbCTBAa MaTeMaTUUeCKUX (aKTOB,
BBICTpPaMBaThb apryMEHTallMi0, TIPUBOAUTb MPUMEPbI ¥ KOHTPIPUMEpPbI, 060CHOBBIBATh
cOOCTBEHHbIE PACCYKIEHNS;

e BbIOMpaATh CIOCOO pelreHUsT yuyeOHOM 3amauyu (CpaBHMBATb HECKOJIbKO BapMaHTOB
pellieHusi, BbIOMpaTh HamboJiee MOAXOASIINIA C YUYETOM CAMOCTOSITEJTbHO BbIIETIEHHBIX
KpUTEpPUEB).

Ba3soBble ucciiegoBaTeIbCKIE AECTBU:

® JCIIOJIb30BaThb  BOMPOChI ~ KaK  MCCJIEIOBATENIbCKUMI  MHCTPYMEHT  ITO3HAaHMS,
dbopmyMpoBaTh BOIPOCHI, GUKCUPYIOIIME IPOTUBOpeYe, MpobIeMy, CaMOCTOSITETbHO
yCTaHaBAMBaTh MCKOMOE M JaHHOe, (OpMUPOBaTh I'MIIOTE3Y, apryMEHTMPOBATh CBOIO
MO3ULINIO, MHEHUE;

® IMIPOBOAUTH IO CaMOCTOSTEJBHO COCTABJIEHHOMY IUIAHY HECJIOKHBIM SKCIIEPUMEHT,
HeOOoJIbIIIOe MCCIeOBaHMe TI0 YCTaHOBJIEHNIO OCOOEHHOCTEN MaTeMaTuUYeCKOro OObEeKTa,
3aBUCUMOCTEN OOBEKTOB MEKIY COOOI;

®  CaMOCTOSITEeJIbHO (OPMY/IMPOBATh OOOOIIEHNS Y BBIBOIBI IO PE3Y/IbTaTaM IMPOBEIEHHOTO
HaO/IIOfeHNsI, MCCIeIOBaHNs, OlLEHMBATh JOCTOBEPHOCTb IIOJYUYEHHBIX pe3y/bTaToB,
BBIBOZOB ¥ 0600ILEHNI];



IIPOTHO3MPOBATh BO3MOXKHOE pa3BuUTHe IMpoLeccCa, a TaAKXKe BbIABUTATb ITPEAIIOJIOKEHMS O
€ro pa3BuUTUM B HOBBIX YCJIOBUSX.

Pa6oTa ¢ nuadopmanmeir:

BBISIBJISITb HEIOCTATOYHOCTDb ¥ M30bITOYHOCTh MH(MDOpMAaLVIM, JAaHHbIX, HEOOXOAMMBIX JIJISI
pellleHus 3a1aun;

BbIOMpATb, aHAJIM3UPOBATh, CUCTEMATM3MPOBAThb M MHTEPIPETHPOBATh MHGOPMAIINIO
Pa3IMUHbIX BUAOB U (GOPM MPECTaBIEHNS;

BbIOMpaTh (OpPMY IpeACcTaB/ieHUs] MHPOPMAILUM U UTIOCTPUPOBATh pelllaeMble 3amaun
cxeMaMM, JuarpaMMaMu, MHOM rpadyuKoi 1 UX KOMOMHALISIMU,

OIIEHMBATh HANEXHOCTb MHGOPMAIMM 1O KPUTEPUSIM, TPEIJIOKEHHBIM YUUTEIeM WU
chopMyIMPOBAaHHBIM CAMOCTOSITETHHO.

KoMMyHUKaTHBHbBIE YHUBEpPCATbHbIE YUeOHbIe JeCTBUSI:

BOCIIPMHMMATh ¥ (GOPMYIMPOBATh CYKIOEHMS B COOTBETCTBUM C YCJIOBUSMU U IEJISIMU
o0llleHus, SICHO, TOYHO, TI'PAMOTHO BbIpaXXaThb CBOIO TOYKY 3pe€HMS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHMS MO XOAy pelleHus 3aJauyy, KOMMEHTUPOBATh
MTOJTYYEHHbII pe3yJ/IbTarT,

B XOJle OOCYKI€eHMs 3afaBaTh BOIMPOCHI IO CYIIECTBY OOCYXKIAaeMOM TeMbl, TPOOJIEMBI,
pelllaeMoli 3aJjauy, BbICKa3bIBaTh MIEM, HalleJIEHHbIE Ha MOMCK PeIlleHMs], COIIOCTaBIISITh
CBOM CYKAEHUS C CYKASHUSIMU APYTUX YYaCTHUKOB JMAJIOra, OOHAPYKMBATh pas3jinume u
CXOACTBO TMO3UIMI, B KOpPpPEeKTHOM ¢opMe (OpMyJIMpoOBaTh pasHOIJIACKS, CBOU
BO3paskeHNs;

MIPEACTABISITh PEe3y/bTaThl PEIIeHus] 3aJaui, SKCIIepPUMEHTa, MCC/IeNOBaHMs, MMPOEKTa,
CaMOCTOSIT€JIbHO BbIOMpaTh (OpMaT BBICTYIUIEHMS C YUYETOM 3amau IMpe3eHTaluu U
0COOEHHOCTEN ayauTOPUN;

MMOHMMAaThb U UCITOJIb30BaTh MPEUMYIIECTBA KOMAHIHON ¥ MHAUBUIYAJTbHOM PabOThI TP
pellleHny yueOHbIX MaTeEMaTUUYeCKMUX 3a/1ay;

MIPUHUMATD 11eJIb COBMECTHOM [eATe/IbHOCTH, IJIAaHMPOBATh OPTraHMU3aIMI0 COBMECTHOMN
paboThI, pacrpeaensiTb BUIbl paboT, JOrOBapuBaTbCs, OOCYKAATh MPOILIECC U Pe3yJIbTaT
paboThl, 0606IIATh MHEHVST HECKOJIBKIX JIFOJIEN;

Y4aCTBOBATh B IPYMHIIOBBLIX (hopMax paboThl (0O6CYsKIeHNsI, 0OOMEH MHEHMUSIMI, MO3TOBbIE
IITYPMBbI U IPYTHeE), BBITIOJHITh CBOIO YaCThb PaGOThI ¥ KOOPAMHUPOBATH CBOM IECTBUS
C IPYTMMM WieHaMy KOMaH/Ibl, OIleHBAaTh KaUeCTBO CBOETO BKJIa[a B OOIIMI MPOAYKT 1O
KpUTepusiM, CHOpPMYJIMPOBAHHBIM YUACTHMKAMM B3aMMOIEMCTBMS.

PerynsiTuBHBIe YHUBepcaIbHbIEe YUeOHbIe AeICTBUS

Camoopraumusanms:

CaMOCTOSIT€JTbHO COCTaBJISITh TUIAH, aJITOPUTM pelleHus 3amauuM (WM €ero vacTh),
BBIOMpPATh CIOCOO pellleHMsT C YYETOM MMEIOIIMXCS PecypcoB U COOCTBEHHBIX
BO3MOXXHOCTEM, apryMeHTMPOBATh ¥ KOPPEKTMPOBATb BapMaHThI pPelIeHU C YYETOM
HOBOV MHbOpPMaIINN.

CaMOKOHTPOJIb, 3MOLMIOHATbHbI UHTE/VIEKT:

BJIaJIeTh CIIOCOOAMM CaMOIPOBEPKM, CAMOKOHTPOJISI TIpoIlecca M pe3ysibTaTa pelieHust
MaTeMaTUYeCKON 3a/1a4m;



® TpeIBUIETb TPYAHOCTM, KOTOpble MOT'YT BO3HMKHYTb IIpM pellleHUM 3aJauy, BHOCUTb
KOPPEeKTMBBI B [IeATeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIbCTB, HalIEHHBIX OIIMOOK,
BBISIBJIEHHBIX TPYIHOCTEN;

® OIIEHMBAThb COOTBETCTBME pe3ysibTaTa [esTeIbHOCTY MOCTABJIEHHON LeJM U yCJIOBUSIM,
OOBSICHSITH MPUUMHBI JOCTUKEHUST VI HETOCTUKEHUS 11eJ11, HAaXOOUTh OLIMOKY, JaBaTh
OILIEHKY ITPMOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3VYJIbTATbI

K koniy obyuenmst B 7 Kjacce oOy4yaloOIMICS TOJYUYUT CJIEAYIOIye IMpeaMeTHbIe
pe3yJIbTaThl:

Pacrio3HaBaTh M3y4yeHHble TeoMeTpuueckue QUrypnl, Ompenens Tb WX B3aUMHOE
pacItoyIoskeHne, M3006paskaTh reoMeTpruyecKkye GUrypbl, BHITOTHSTh YEPTEXKM 10 YCIOBUIO 3a/1a9M.
U3smepsaTh MHEMHbIE M YTJIOBbIE BEJIMUMHBI. PeriaTh 3amauy Ha BbIUMC/IEHME IJIMH OTPE3KOB U
BEJIMYYH YTJIOB.

Henatb rpy6yI0 OLIEHKY JIMHEMHBIX M YIJIOBBIX BEJIVYMH IIPEIMETOB B PeaJIbHOM SKMU3HMU,
pa3MepoB MPUPOIHBIX 00beKTOB. Pasmuarh pasmepbl 3TMX OOBEKTOB IO TOPSIIKY BEJTMUMHBL.

CTpouTb UYepTesku K TeOMETPUYECKNUM 3a1auaM.

[Tonb3oBaTbcs MpM3HAKaMy paBEHCTBA TPEYrOJIbHUKOB, MCIOJb30BaTh IIPU3HAKU U
CBOJCTBA PaBHOOEIPEHHBIX TPEYTOJIbHUKOB MPY PelleHn! 3a1ay.

[TpoBOAUTD JIOrMYECKME PACCYKIEHMS C MCITOIb30BAHMEM T€OMETPUYECKIMX TEOPEM.

[Tonb3oBaTbCcsl TpPU3HAKAMM PaBEHCTBA MPSIMOYTOJbHBIX TPEYTOJbHUKOB, CBOMCTBOM
MeIVaHbl, TPOBEAEHHON K TUIIOTEHy3e IIPSIMOYTOJbHOTO TPEYrojbHMKA, B peLIeHUNU
reoMeTpUYecKmX 3a7au.

OrmpenensiTh MapaieIbHOCTb IPSIMBIX C ITOMOIIBIO YTJIOB, KOTOpble 0OpasyeT C HUMU
cekyias. OnpenensiTh Mapa/uIeJIbHOCTh MPSIMbIX C MOMOIIBIO PaBEHCTBA PACCTOSIHUI OT TOYEK
OIHOVI IIPSIMOM 10 TOYEK APYTON MPSIMOMN.

Pemath 3amaun Ha KjeTyaToi 6ymare.

[TpoBOOMTHL BBIYMCIEHMS ¥ HAXOAUTb UMUCJIOBble UM OYKBEHHblE 3HAUYeHUs YIJOB B
reoMeTpPUYECKMX 3aa4ax C MCIOIb30BaHMEM CYMMbI YTJIOB TPEYTOJIbHUKOB ¥ MHOTOYTOJIbHMKOB,
CBOJICTB YIJIOB, 0OpPa30BaHHbIX IIPU TIEpeCceueHni IBYX MMapajuIe/IbHbIX MTPSIMbIX CeKyIIleii. PeraTh
MpaKTUUYECKMEe 3a1auM Ha HaXOKIEHMeE YTJIOB.

Biiamerb moOHSITEM T€OMETPUYECKOT'O MECTa TOUEK. Y METh ONpPeAeIsiTb OMCCEeKTPUCY yIia
Y CepeIVHHbIN MEePIeHAVKYJIIP K OTPE3KY KaK reoMeTpuuecKye MecTa Touek.

dopmMyIMpoBaTh OMpeAeseHNsT OKPY>KHOCTM M Kpyra, XOpAbl M AVaMeTpa OKPY>KHOCTH,
MOJIb30BAThCS MX CBOMCTBAMM. YMETb ITPUMEHSTh 3TU CBOVCTBA MPY PeIlleHnM 3a1ad.

BiiameTh MOHSITMEM OMMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTM, YMETb HaXOOUTb €€
1eHTp. [Tomp30BaThbcs GakTamMy O TOM, UYTO OMCCEKTPUCHI YTJIOB TPEYTOJbHMKA MTepeceKkaloTcs B
OIHOM TOYKe, M O TOM, UTO CEpeOVMHHbIe TNEePHeHIMUKYISIPbl K CTOPOHAM TpEeyroJibHMKa
IepecekaloTCs B OOHOM TOUKE.

Biamerb moHSITMEM — KacaTeNbHOM K  OKPY>KHOCTM, TIOJIb30BAaThCSl TEOPEMOM O
MepIIeHIVKY/IIPHOCTY KacaTeJIbHOM U pagnyca, TPOBeIEHHOIO K TOUKe KacaHMusl.

[Tonb30BaTbCsl  MPOCTEMIIMMM —TeOMETPUYECKMMM  HepaBeHCTBaMM, IIOHMMATh WX
MPaKTUYECKUI CMBICIT.

[TpoBOAUTbL OCHOBHBIE T€OMETPUUECKIME TTOCTPOEHMSI C TIOMOIIIBIO LIUPKYJIST Y JIMHEMKMU.



K xoHmy obyuenus B 8 Kiacce OOyYaroOmMICS TOJYUYUT CJIEAYIONIE IpeaIMeTHbIe
pe3yJIbTaThl:

PacnosHaBaTh OCHOBHbIE BUbI YETHIPEXYTOJILHMKOB, MX 3JIEMEHTBI, TOJIb30BAThCS WX
CBOJMCTBaMM IIPU pellIeHNY TeOMEeTPUYEeCKMX 3aaad.

[TpyMeHSITL CBOVCTBA TOYKM IIepecevyeHusi MeayaH TpeyrojbHuKa (IleHTpa Macc) B
pellleHuy 3a1ad4.

Biiamerph moHsITMEM CpemHeN JVMHUM TPEeYroJIbHMKA M Tparelun, MPUMEHSITb UX CBOMCTBA
IpY pelleHuyr TreomMeTpuueckux 3amau. [losmb3oBaTbcsi Teopemoy Pajeca M TeopeMoit O
MPOIOPIMIOHAIBHBIX OTpe3KaxX, MPMUMEHSITb UX IJIs1 pellieHus IPaKTUUeCKMX 3a1au.

[TpyMeHsITh MpU3HAKY MTOAOOMS TPEYTOJIBHMKOB B PEIIeHNM TeOMETPUYECKUX 3a1ad.

[Tonb3oBaTbcs Teopemont [Tudaropa st peliieHns: reOMeTpUUECKUX U TPAKTUIECKMX 3a7ay.
CTpouTh MaTeMaTUYECKYI0 MOZE/b B IMPAKTUUECKUX 3aaduaxX, CaMOCTOSITEJIbHO JIeJIaTh YePTEX U
HaXOAUTb COOTBETCTBYIOLLIME IJIVHBI.

Brnamerp moHATMSIMM CUMHYCA, KOCMHYCA M TaHT'€HCA OCTPOro Yrja MPSIMOYTOJbHOTO
TpeyrojbHuKa. [10/1b30BaThCS STMMM TOHSITUSIMU JIJIST peIlIeHNs TPAaKTUIYEeCKMX 3a1a4.

Boruncnare  (pasimuHbIMM  ClIocOGaMM) — IUIONIAAbL  TPEYroJibHMKA U IUIOIIAAM
MHOTOYTOJIbHBIX ~Quryp (moJb3ysiCb, TIle HeoOXOOMMO, KaJbKyJsaTopoM). I[IpumeHSTh
MMOJTyYeHHbIE YMEHMS B ITPAKTUYECKUX 3a1avax.

Biiamerb MOHSATMSIMM BOMCAHHOTO M LIEHTPAJIbHOTO YIJjIa, MCIOJIb30BaTh TEOPEMbBI O
BIIMCAHHBIX YIJIaX, YIJIaX MEKIY Xopaamu (CeKYILMMM) U yIJIe MeKIY KacaTe/IbHOM M XOPI0ii TPy
peleHny reoMeTpUUeCKMX 3aad.

Biiamerh MOHSITMEM OMMCAHHOTO YETHIPEXYTOJIbHMKA, ITPUMMEHSITh CBOMCTBA OIMMCAHHOTO
YETBIPEXYTOJIbHMKA TIPU PEIIeHUN 3a/1a4.

[IpyMeHsITh MMOYUYEeHHbIE 3HAHMS Ha MPaKTUMKE — CTPOUTb MareMaTHMuecKyue MOIeNN IJs
3a/1a4 peasibHOM >KM3HM U IIPOBOIUTh COOTBETCTBYIOLLME BHIUMC/IEHNMS C IIPUMEHEHEM MOI00Ms
Y TPUTOHOMETPUY (TTOJTb3YSCh, Tlle HEOOXOAMMO, KaJbKYJISITOPOM).

K koHiy obyuenmss B 9 Kjacce oOydyaloOmMICS TOJYUYUT CJIEAYIOIIE IpeaMeTHbIe
pe3yJIbTaThl:

3HaTh TPUTOHOMETpUYecKMe QYHKIMUM OCTPIX YIJIOB, HAXOIUTh C X IIOMOIIbIO Pas3INyUHbIe
3JIEMEHTBl TPSIMOYTOJIBHOTO TPEYTOJbHMUKA («pellleHre IMPSIMOYTOJIbHBIX TPEYTOJbHUKOBY ).
HaxoauTb (C MOMOIIbI0 KaJIbKYJISITOPA) IJIMHBI M YTJIbI AJISI HETAOIMYHBIX 3HAUEHUIA.

ITonb3oBaTbcs GopMyJIaMy IIPUBEIEHNUSI ¥ OCHOBHBIM TPUTOHOMETPUYECKUM TOKIECTBOM
IJIS1 HAXOXKAEHMsI COOTHOIIEHUI MEXKAY TPUTOHOMETPUUECKMMM BeIMUMHAMMA.

Wcnonb3oBaTh TeOpeMbl CMHYCOB M KOCMHYCOB JJISI HAXOKIEHMS Pas3/IMUHbBIX 3JIEMEHTOB
TPEeyroJibHUKa («pellieHne TPeyroJbHUKOB»), MPUMEHSITb MX IPU PeIIeHUM TeOMeTPUUECKUX
3a7ad.

Bnagerb moHsATMSIMM TPeo6pa3soBaHMs IMOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB IOAOOHBIX
duryp. Ilosb3oBaThcst CBOMCTBAMM OO0 TPOM3BOIBHBIX (GUTYDP, YMETb BBIUMCIISATD IJIMHbI U
HaXOAUTDb YIJIbl Y MOJOOHBIX GuUryp. IIpMMeHsSITh CBOVICTBA MOJO0OMST B MPAKTUYECKMUX 3amadax.
YMeTb IpUBOIUTD IIPUMEPHI ITOJOOHBIX PUIYP B OKPYKAIOIIEM MUpe.

ITosnb30BaTbCs TEeOpeMaMy O MPOU3BEOEHUM OTPE3KOB XOPHA, O IMPOU3BENEHUM OTPE3KOB
CEeKYIIMX, O KBaipaTe KacaTeJbHOI.

[Tonp3oBaTbCsl BEKTOpamMM, IIOHMMAaTb WMX TE€OMETPUUYECKUN U (GUINMIECKUII CMBICI,
MPUMEHSITb MX B peIIeHuM TeoOMEeTPUUYeCKUX U (usndeckux 3amad. [IpMMeHSITh CKaJIsIpHOE
MpoM3BeAeH)e BEKTOPOB IJISI HAXOKIEHMUS IJIMH U YIJIOB.



[Tonp30BaTbCsi MeTOAOM KOOpDAMHAT HA IUIOCKOCTYM, IPUMEHSTb €ro B pelleHun
reoMeTpUUYeCcKMX U MPaKTUUECKMX 3aau.

BrageTp MOHSATUSIMM MPaBUIBHOTO MHOTOYTOJbHUKA, AJIMHBI OKPYSKHOCTHU, IJIMHBI IYTU
OKPY)XHOCTM M paIMaHHOM Mepbl yIja, yMeTb BBIUMCISITH IUIOIIAAb Kpyra M ero 4Yacrei.
[TpuMeHATD MOTyYeHHbIe YMEeHMSI B IPAaKTUUECKUX 3a1avax.

Haxonutb ocu (Mau 1eHTpbl) cuMMeTpun GUryp, MPUMEHSITh IBVOKEHMS! TIOCKOCTU B
MPOCTENILNX CITYUasiX.

[TpuMeHATh MOTyUYeHHbIe 3HAHUSI HA MPAKTMKe — CTPOUTh MaTeMaTuuecKyue MOJenu IJis
3aJja4 peasibHOM SKM3HU U TIPOBOIUTH COOTBETCTBYIOLINE BbIUMCIEHMSI C IPUMEHeHeM MOof00Ms
Y TPUTOHOMETPUUeCKUX PyHKIMI (TIOB3YSCh, I'le HEOOXOOMMO, KaJbKYJ/ISITOPOM).



TEMATHUYECKOE ITJTAHUPOBAHUE
7 KJIACC

KonnuecTBo uacos DJIeKTPOHHbIE
HaumenoBaHue pa3sgeyioB U TeM (uudposBbie)
Ne /it Kourponbuble IIpakTuueckue
MPOrpaMMbI Bcero oOpa3soBaTeIbHbIe
padoThI padoThI
pecypchbl
- SMEp https://m.edsoo.ru/7f415e2e
reoMeTPUUECKIX BeTMUNH
bubmoreka HOK
2 Tpeyromsruit 22 2 https://m.edsoo.ru/7f415e2e
3 [TapasienbHbie MpsiMble, CyMMa YTJIOB 14 1 bu6b/moreka IIOK
TPeyroJbHMUKA https://m.edsoo.ru/7f415e2e
4 Okpy>KHOCTB U KpyT. ['eoMeTpuueckue 14 9 bubmoreka IIOK
ITIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. Bbubmmoteka LIOK
5 IToBTOpEHME, 0606IIEHE 3HAHMIA 4 0 hitps://m.edsoo.ru/7f41 5e2e
OBUIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOI'PAMME



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 KJIACC

KoanuecTBOo uacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (umdposBsie)
Ne /it Kourponbuble IIpakTuueckue
MPOrpaMMbI Bcero oOpa3soBaTeIbHbIe
padoThI paboThI
pecypchbl
1 YeThIpEXYTOIBHUKI 12 1 Bubmrorexa [IOK
pexy https://m.edsoo.ru/7f417el8
2 EezizMalxiiZZi?{g;eo?rpifEai 1(0)1(016)313(3 15 1 Bubmorexa [IOK
POTIOPHL Peskax, fioi https:/m.edsoo.ru/7f417e18
TPEeYTOJIbHUKY
5 AR 14 I Butmionexa LIOK
ey Y P https://m.edsoo.ru/7f417e18
[Tnomaay momo6GHbBIX GUTyP
4 Teopema [Indaropa u Havaia 10 1 bu6mmoreka IIOK
TPUTOHOMETPUN https://m.edsoo.ru/7f417e18
Yrbl B OKpy>kHOCTU. BricanHblie u
s OTMCAHHbIE YEThIPEXYTOJTbHUKMN. 13 1 bubmmoreka IIOK
KacarenbHbie k okpyskHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEI
. bubmmoreka LIOK
6 IToBTOpEeHNe, 06001IEHE 3HAHMIA 4 1 htps:/m.edsoo.ru/Tf41Tel8
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

[TPOI'PAMME



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 KJIACC

KoanuecTBOo uacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (uudposBbie)
Ne /it Kourponbubie IIpakTuueckue
MMporpamMmbI Bcero oOpasoBaTeIbHbIE
padoThI paboThI
pecypchbi
1 Tpuronomerpusi. TeopemMbl KOCMHYCOB U 16 1 bubmmoreka IIOK
cuHyCoB. PeilieHne TpeyrojbHUKOB https://m.edsoo.ru/7f41al2c
) Mermtseonnt coomontems 10 | Bucnuorera LIOK
P https://m.edsoo.ru/7f41al2c
OKPY>KHOCTH
Bubmorexka IOK
3 Bexropsi 12 1 https://m.edsoo.ru/7f41al2c
4 JlekapToBbI KOOPAMHATHI HA INIOCKOCTU 9 1 Bubmorexa TIOK
P bR https://m.edsoo.ru/7f41al2c
;| e g | ;
Py HHanb Kpyrd. https://m.edsoo.ru/7f41al2c
Brrunciienne mioliamgen
6 I BU>KeHNS IIJIOCKOCTHU 6 0 Bubmorexa TIOK
https://m.edsoo.ru/7f41al2c
7 IToBTOpeHue, 060061IeHNE, 7 9 bubmoreka IIOK
cucTeMaTusauys sSHaHUmn https://m.edsoo.ru/7f41al2c
OBILIEE KOJIMYECTBO YACOB I1O 68 6 0

I[TPOI'PAMME



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-METOIUYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O
ITPOLJECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUWAJIBI IJI1 YYEHUKA

e 'eomerpust, 7-9 xitacceel/ Atanacsa JI.C., byrysos B.®., Kagomues C.b. n npyrue,
AxuyoHepHoe o6111ecTBO «M3maTenbcTBo «IIpocBeleHmne»

METOANYECKUE MATEPUAJIbBI OJIS1 YUYUTEJIA

7 KJIIACC

Artanacsan JI.C., byrysos B.®., Kagomues C.B. u gpyrue I'eomerpust 7-9 knacc AkioHepHOe
obmectso "MsnarenbcTBo "TIpocselienne”;

I'eometpus. 7 xinacc. Pabouast rerpans. Amanacan JI.C. u dp. (2014, 64c.)

I'eometpus. 7 kimacc. CaMocToSITe/IbHBIE I KOHTPOJIbHbIE paboThl. Huenckas M.A. (2018, 48c.)
I'eometrpus. 7 xinacc. Tematuueckne tectol. Muwenko T.M., baunkos A.Zl. (2010, 81c.)
leomerpus. 7 xmacc. Meroguueckne peromenpanym. Amauacan JI.C., Bymyszoe B.dD. u
dp. (2015, 95¢.)

I'eomerpus. 7-9 knaccel. JuarHoctnyeckue tectbl. Poistcux B.U. (2014, 174c.)

l'eometrpus. 7 xinacc. Iumaktuyeckue matepuansl. 3ue b.I'., Meiinep B.M. (2016, 127c¢.)
I'eometpusi. CaMocTOSITe/IBHBIE M KOHTPOJIbHBIE PaboThl: 7-9 Kitaccel. Huenckas M.A. (2017,
144c.)

Nsyuenne reomerpun B 7-9 ximaccax. Ilocobue mis yumreneit. Amawnacau JI1.C. u dp. (2009,
255c.)

TecTsl 10 reoMeTpun. 7 Kiacc: K yue6Huky Artanacsta JI.C. u ap. - @apkos A.B. (2015, 126c.)
IOunakTyeckue wmaTepuasabl IO reomerpum. 7 kimacc. K yuebHuky AranacsHa JI.C.
- Menvnukosa H.b., 3axaposa I'.A. (2017, 128c.)

'eometpust. 7 knacc. Kontposbhbie paboTsl. Menvnukosa H.b. (2016, 64c.)

l'eomerpusi. 7 xmacc. COOpHMK 3amaHMM IJI1 TEMATMYECKOTO ¥ MTOTOBOTO KOHTPOJIS
sHanui. Epwosa A.I1. (2013, 112c.)

Tpenaxkép mo reomerpuu. 7 kimacc. K yuebnuky JI.C. Aranacsna 'T'eomerpus. 7-9
kiaccol'. I'naskos FO.A., Ezynosa M.B. (2019, 80c.)

Tectbl mo reomerpun. 7 kinacc. K yuebuuky ArtanacsHa JI.C. n gp. - 3sasuu JI.U., [lomockyes
E.B. (2013, 96c.)

I'eomerpus. 7 xkimacc. KoHTposbHble M3MepuTesibHbIe MaTepuasbl. Pasanosckuti A.P., Myxun
.T'. (2014, 96c.)

Terpagp-KOHCIIEKT 1O TreomeTpuu pnasi 7 knacca. Epwosa A.Il, I'onobopodeko B.B.,
Kpustcanosckuii A.@. (2015, 96c¢.)

HOupakTyeckue KapToOuku-3amaHus 1o reomerpun. 7 xiacc. K yuebnuky JI.C. AraHacsiHa u
np. Muwenxo T.M. (2019, 96c.)

['eomerpusi. 7 kiacc. Dkcrnpecc-nuarHoctTuka. Menvnukosa H.B. (2014, 112c.)

TemaTuuecknit KOHTPOJIb 110 TeoMeTpun. 7 kiacc. MenvHukosa H.b. (2011, 72c.)

'eometpust. 7 knacc. IupakTuyeckye MaTepuaibl U METOAMUECKM e PeKOMEHIAlUY JJIsT YUUTEIs.
K yue6nuky JI.C. AtanacsHa u gp. - Muwenko T.M. (2016, 160c.)


https://www.at.alleng.org/d/math/math607.htm
https://www.at.alleng.org/d/math/math910.htm
https://www.at.alleng.org/d/math/math623.htm
https://www.at.alleng.org/d/math/math2073.htm
https://www.at.alleng.org/d/math/math2073.htm
https://www.at.alleng.org/d/math/math1536.htm
https://www.at.alleng.org/d/math/math604.htm
https://www.at.alleng.org/d/math/math1207.htm
https://www.at.alleng.org/d/math/math1207.htm
https://www.at.alleng.org/d/math/math1207.htm
https://www.at.alleng.org/d/math/math616.htm
https://www.at.alleng.org/d/math/math616.htm
https://www.at.alleng.org/d/math/math787.htm
https://www.at.alleng.org/d/math/math1314.htm
https://www.at.alleng.org/d/math/math1314.htm
https://www.at.alleng.org/d/math/math756.htm
https://www.at.alleng.org/d/math/math1247.htm
https://www.at.alleng.org/d/math/math1247.htm
https://www.at.alleng.org/d/math/math955.htm
https://www.at.alleng.org/d/math/math955.htm
https://www.at.alleng.org/d/math/math1300.htm
https://www.at.alleng.org/d/math/math1300.htm
https://www.at.alleng.org/d/math/math1480.htm
https://www.at.alleng.org/d/math/math1480.htm
https://www.at.alleng.org/d/math/math1725.htm
https://www.at.alleng.org/d/math/math1725.htm
https://www.at.alleng.org/d/math/math921.htm
https://www.at.alleng.org/d/math/math921.htm
https://www.at.alleng.org/d/math/math1534.htm
https://www.at.alleng.org/d/math/math1469.htm
https://www.at.alleng.org/d/math/math1981.htm
https://www.at.alleng.org/d/math/math1981.htm

'eomeTpus. 7 knacc. [Toypounble mianbl K yue6Hnky ArtanacsHa JI.C. (2018, 368c.)

Pabouas TeTpagp mo reomerpun. 7 kiacc: K yuebuuky AranacsHa JI.C. u gp. - I'naskos FO.A.,
Kamaes I1.M. (2013, 78c.)

Pabouast Terpamp mo reomerpun. 7 kiacc. K yuebnuky JI.C. ArtanacsHa u ap. - MuweHnko
T.M. (2016, 96c.)

Pabouas Tetpagp no reomerpun. 7 kiuacc. (YY) K yue6nuky Atanacsaa JI.C. u ap. - [askos
IO.A., Ezynosa M.B. (2017, 80c.)

'eometpusi. Tectol. Pabouas Tetpanp. 7 knacc. Kopomkoea JI.M., Casunyesa H.B. (2008, 96c¢.)
l'eometpusi. 7 kiacc. TexHosmornvyeckue KapThl YPOKOB IO yueOHUKY ATtanacsHa JI.C. u ap.
- Kosmyn I'.JO. (2015, 199c.)

l'eometpusi. 7 xkiacc. IToypounblie mianbl K yuyebHuky AranacsHa JI.C., Byrysosa B.®. un ap.
(2014, 110c.)

8 KJIIACC

Aranacsan JI.C., byrysos B.®., Kagomues C.B. n gpyrue I'eomerpust 7-9 knacc AkiroHepHOe
obmectso "MsnarenbcTBo "TIpocselienne”;

I'eomerpus. 8 kinacc. Pabouas terpags. Amanacan JI.C. u dp. (2014, 65c.)

I'eometpus. 8 kimacc. CamocTosITeIbHBIE M KOHTPOJIbHBIE paboThl. Huenckas M.A. (2018, 48c.)
I'eometrpus. 8 ximacc. Tematuueckue tectol. Muwenko T.M., baunkos A.Zl. (2018, 128c.)
I'eometpus. 8 kinacc. Metomuueckue pekomenpaium. Amanacat J1.C., Bymysoe B.®., I'na3kos
IO.A. u dp. (2016, 112c.)

I'eomerpus. 7-9 knaccel. JuarHoctnyeckue tectbl. Poistcux B.U. (2014, 174c.)

I'eomerpus. 8 kinacc. Iupaktuueckue marepuaisl. 3ue b.I., Metinep B.M. (2016, 159c.)

Tectbl o reomeTpun. 8 kiacc: K yueobunky Aranacsaa JI.C. u np. - @apxos A.B. (2014, 110c.)
IOunakTyeckue wmatepuanabl 1Mo reomerpun. 8 kimacc. K yuebHuky AranacsHa JI.C.
- Menvnukosa H.b., 3axaposa I'.A. (2017, 144c.)

'eometpusi. 8 knacc. Kontposbhbie pabotsl. Menvnukosa H.b. (2016, 64c.)

Tpenakép mo reomerpun. 8 kmacc. K yuebumky JI.C. AranacsHa 'Teomerpus. 7-9
kiaccol'. I'naskos FO.A., Ezynosa M.B. (2019, 80c.)

Tectbl mo reomerpun. 8 kinacc. K yuebuuky Aranacsua JI.C. u gp. - 3easuu JI.U., [Tomockyea
E.B. (2013, 160c.)

I'eomerpusi. 8 kimacc. KoHTposbHble M3MepuTe/bHbIe MaTepuasbl. Pasanoeckuii A.P., MyxuH
J.I'. (2014, 96c.)

I'eometpusi. 8 kimacc. DKcmpecc-nuarnoctnka. Meavnukosa H.b. (2014, 80c.)

C'eomerpus. 8 kinacc. IupgakTuueckyie MaTepuaibl U METOIMUYECKIE PEKOMEHAAIIVN IJIsl YUUTEJIS.
K yue6nuky JI.C. AtanacsHa u ap. - Muwenko T.M. (2016, 176c.)

'eomeTpusi. 8 knacc. [ToypouHble m1aHbl K yue6Huky ArtanacsHa JI.C. (2017, 413c.)

Pabouas TeTpanb mo reomerpun. 8 kiacc: Kk yueobHuky ArtanacsHa JI.C. u np. I'maskos FO.A.,
Kamaes I1.M. (2017, 96c.)

Terpagp-KOHCIIEKT 1O reomeTpuu pasi 8 kiacca. Epwosa A.Il, T'onobopodvko B.B.,
Kpustcanosckuii A.@. (2015, 128c.)

Tematuyecknit KOHTpoJIb MO reometrpun. 8 kiacc. MenvHukosea H.b., Jlenuxosa H.M. (2011,
88c.)

Pabouas Terpampb no reomerpun. 8 kiacc. K yuebnuky JI.C. ArtaHacsHa u ap. - MuweHko
T.M. (2016, 112c.)


https://www.at.alleng.org/d/math/math1140.htm
https://www.at.alleng.org/d/math/math1195.htm
https://www.at.alleng.org/d/math/math1195.htm
https://www.at.alleng.org/d/math/math1823.htm
https://www.at.alleng.org/d/math/math1823.htm
https://www.at.alleng.org/d/math/math2016.htm
https://www.at.alleng.org/d/math/math2016.htm
https://www.at.alleng.org/d/math/math728.htm
https://www.at.alleng.org/d/math/math1722.htm
https://www.at.alleng.org/d/math/math1722.htm
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Pa6bouas Terpanp mo reomerpun. 8 xiacc. (YY) K yue6nuky Artanacsua JI.C. u gp. - [1askos
IO.A., Ezynosa M.B. (2017, 80c.)

HNupakTuueckue marepuanabl 1O reoMmeTpum [Iasi 8 Kjacca C YrayOa€HHBIM M3ydyeHUeM
matematuku. 3us Bb.I'., Hekpacos B.b. (2000, 80c.)

'eomerpusi. 8 kinacc. Pabouast mporpamma k Atanacsiny JI.C. (2014, 40c.)

l'eomerpusi. 8 xmacc. COOpHMK 3afaHMii [JIT TEMaTMUYECKOTO M WTOTOBOTO KOHTPOJIS
3Hanuit. Epwosa A.I1. (2013, 128c¢.)

I'eomerpus. 8 kimacc. IToypouHoe mianupoBanue no yueounky Atanacsua JI.C. u gp. (2015,
208c.)

I'eomerpusi. 8 kinacc. Iloypounoe minanupoBanue yuebHnky ArtanacsHa JI.C., byrysosa B.®.
(2013, 166c¢.)

9 KJIIACC

Artanacsan JI.C., byrysoB B.®., Kagomues C.B. u gpyrue I'eomerpust 7-9 knacc AkioHepHOe
ob6iectBo "MsmarenbcTBo "TIpocselienne”;

'eometpust. 9 knacc. Pabouast rerpagb. Amaunacsu JI.C. u dp. (2014, 49c¢.)

'eometpust. 9 kmacc. CamocTosiTeNTbHBIE M KOHTPOJIbHBIE paboThl. Muenckas M.A. (2018, 48c.)
'eometpust. 9 knacc. Tematnueckne tectol. Muwenko T.M., baunkos A./l. (2018, 94c.)
I'eometpust. 9 kimacc. Merognueckue pekomengauyu. Amawnacsw J1.C., bymysoe B.®., I'naskos
IO.A. u dp. (2016, 96c.)

I'eometrpus. 7-9 knaccel. JuarHoctnyeckue tectbl. Poistcux B.U. (2014, 174c.)

l'eomerpus. 9 xinacc. Inpaktnyeckue matepuansl. 3ue b.I". (2016, 127c.)

TecTbl o reomerpun. 9 ximacc: K yuebHuky AranacsHa JI.C. u gp. - @apkos A.B. (2016, 96c¢.)
'eometpusi. 9 knacc. Kontposnbhbie paboTsl. Menvnukosa H.b. (2016, 80c.)

Tpenaskép mo reomerpun. 9 kmacc. K yuebuuky JI.C. Aranacsua 'T'eomerpusa. 7-9
kiacchl”. I'maskos FO.A., Ezynosa M.B. (2021, 80c.)

HOupaktueckne wmartepuasibl 1o reomerpun. 9 wimacc. K yuebHuky ArtanacsHa JI.C.
- MenvHukosa H.b., 3axaposa I'.A. (2019, 144c.)

l'eomerpusi. 9 wimacc. COOpPHUK 3amaHMil [JI1 TEMaTUYECKOTO ¥ MTOTOBOTO KOHTPOJIS
3HaHuit. Epwosa A.I1. (2017, 112c.)

Tectsl o reomerpun. 9 knacc. K yuebunky Aranacsua JI.C. u gp. - 3sasuu JI.U., Ilomockyes
E.B. (2013, 128c.)

l'eomerpusi. 9 kimacc. KoHTposbHbIe M3MepuTesbHbIe MaTepualibl. Pasanoeckuii A.P., Myxun
J.I'. (2016, 80c.)

I'eometpus. 9 kinacc. Dkcmpecc-auarHocTuka. Meavnukosa H.B. (2015, 94c.)

KoHTposbHbIE U caMOCTOsITe/TbHbIE PaboThI 1O anre6pe u reometpun. 9 knacc. JKypaenes C.I. u
dp. (2016, 272c.)

F'eomerpusi. 9 knacc. TecToBble Marepuasbl AJISI OLEHKM KadecTBa OOydeHMs (K y4eOHUKY
Aranacsina). Kapmauwesa I'./[. (2012, 72c.)

I'eometpus. 9 xitacc. [IumakTiyecke MaTepuasbl U METOAMYECKMEe PEKOMEH AN IJIST YUUTEIS.
K yue6nuky JI.C. AtanacsHa u ap. - Muwenko T.M. (2017, 144c.)

Terpagp-KOHCIIEKT 1O reomeTpuu past 9 kmacca. Epwosa A.Il, T'onobopodsko B.B.,
Kpuscanosckuii A.®. (2012, 96c¢.)

Tematuyeckuit KOHTpoJIb MO reomerpun. 9 kiacc. Menvnukosa H.b., Jlenuxosa H.M. (2009,
64c.)
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Pabouast Terpagp mo reomerpun. 9 kimacc. K yuebnuky JI.C. AtanacsaHa u nap. - MuuweHko
T.M. (2016, 64c.)
'eomeTpust. 9 knacc. [Toypounble m1aHbl K yueoHnky ArtanacsHa JI.C. (2018, 384c.)
Pabouas Tetpagp mo reomerpun. 9 knacc: K yuebuuky AranacsHa JI.C. u np. - I'naskos FO.A.,
Kamaes I1.M. (2013, 80c.)
I'eomerpust. 9 knacc. I[Toypounoe manmpoBanue 1o yuebuuky Atanacsua JI.C. u ap. (2015,
205c¢.)

I'eometpus. 9 kiacc. [ToypouHoe miaHupoBaHue K yue6Hnky AranacsHa JI.C., Byrysosa B.®.

(2013, 167c.)
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INOACHUTEJIBHAS 3AIINCKA

B coBpemeHHOM 111(PpOBOM MMpe BEPOSITHOCTD ¥ CTATUCTUKA IMPUOOPETAIOT BCE OOJIBIIYIO
3HAYMMOCTb, KaK C TOYKM 3PEHMSI MPAKTUUECKUX MPUJIOKEHMIA, TaK ¥ UX POJIM B 0OPA30BaHUM,
HEeOO6XOAVMOM KaskIOMY 4esioBeKy. Bospacraer umciio mpodeccuit, pu OBJIaJeHU KOTOPbIMMU
TpebyeTcsi xopolas 6a30oBas TMOATOTOBKAa B 0O0JIACTM BEPOSITHOCTM M CTATUCTUKM, TaKas
MOATOTOBKA Ba)XKHA MJISI IMPOMOJIKEHMS] O0Opa3oBaHMsI M JISI YCIEIIHON MpodecCcroHaTbHOM
Kapbepbl.

Kaskgp1i1 4yesioBeK MOCTOSTHHO MTPUHMMAET pPeIieHNs] HA OCHOBE MMEIOIMXCST Y HETO JaHHbIX.
A nnst 060CHOBAaHHOTO TPUHSITYUSI PEIIeHNs B YCIOBUSIX HeIOCTaTKa MM M30bITKa MHMOpMaLmn
HEeOOXOIMMO B TOM YMCJIE XOPOIIO CHOPMMPOBAHHOE BEPOSTHOCTHOE UM CTATUCTUUYECKOE
MbILLIJIEHHME.

MMeHHO MO3TOMY OCTpO BCTaja HEOOXOAMMOCTb CHOPMUPOBATh Y OOYYAIOIIMXCS
(GYHKIMOHAJIBHYIO TPaMOTHOCTb, BK/IIOUAIONIYI0O B C€eOsT B KauyeCcTBe HEOTheMJIEMO
COCTaBJIIOIIEN yMEHMe BOCIPMHMMATb WM KPUTUYECKM aHAJIM3UPOBATh MHMOpMaImio,
MpefCTaB/JIeHHYIO B pa3/IMYHbIX (hopMax, MOHMMATh BEpOSITHOCTHbIN XapaKTep MHOTUX pealbHbIX
MPOIeCCOB U 3aBUCUMOCTEI, MPOMU3BOANUTD MPOCTENIIINE BEPOSITHOCTHBIE PACUETHI.

3HAaKOMCTBO B YyYeOHOM Kypce C OCHOBHBIMM IMpUMHIMIIAMM cOOpa, aHaImM3a WU
TpeACTaBJIeHNsT MaHHBIX M3 PasAMuHbIX cdep >KM3HM OOIECTBa M TrOCymapcTBa MpuUoOIIaeT
o6yJanmxcsi K oOlleCTBeHHbIM MHTepecaM. l3ydyeHue OCHOB KOMOMHATOPMKM pa3BUBaeT
HaBBIKM OpraHm3almu Inepedbopa U TMOACYETA UMCJIa BapMaHTOB, B TOM UMCJIe B MPUKIIATHBIX
3amavyaxX. 3HAKOMCTBO C OCHOBaMM Teopuy rpacdoB CO3MAET MaTeMaTUYECKUil GyHIAMeHT Jis
dbopMupoBaHMs KOMITETEHIMI B 00sacTy MHGOPMATUKM ¥ LMUGPOBBIX TexHoMorui. I[lpn
M3YUYEHUM CTAaTUCTUKM U BEPOSATHOCTM OOOramjaloTcsl TMpefcTaBieHus OoOydarommxcs o
COBpEMEHHOM KapTuHe MMupa M MeTOAAX ero ucciaegoBaHusi, GopMupyercsl MOHMMAaHME DPOJIU
CTaTUCTUKM KaK MCTOUYHMKA COIMAJIbHO 3HAUMMOM WMHGOpPMAlUMM M 3aKJIaIbIBAIOTCSI OCHOBBI
BEPOSITHOCTHOTO MBIIITEHMSI.

B coorBeTcTBMM C [OaHHBIMM IIeJIIMM B CTPYKType IIpOrpaMMbl YyuyeOGHOro Kypca
«BeposiTHOCTb ¥ CTaTMCTMKa» OCHOBHOrO o00lllero oOpa3oBaHMsI BbifeeHbl Cleayrolye
coliepskaTesibHO-MeToanveckue guHum: «IIpencraBienne TaHHBIX M OMMCaTe/TbHAsI CTaTUCTUKAY,
«BeposgaTHOCTb», «D/IeMeHThl KOMOMHATOPUKIM», « BBemeHe B Teopuio rpadoB».

Copnepskanne nuHum «IlpencraBiieHre HAaHHBIX UM OMMCATeIbHAs CTATUCTUKA» CITYKUT
OCHOBOM 111 (hOPMMPOBaHMSI HABBIKOB paboThl ¢ MHGOpPMaIMeii: OT UTEeHUSI M MHTepIIpeTalun
uHbopMaluy, MpencTaBJeHHON B TabiauIlaX, Ha [OuarpaMMmax u rpadukax, A0 cbopa,
MpeaCTaBIeHNST M aHA/IN3a JaHHbBIX C MCIIOJb30BAHMEM CTATUCTUYECKUX XapaKTEPUCTUK CPETHUX
u pacceuBaHus. Pabotast ¢ maHHbIMM, OOyUalolIMecss y4aTcsl CUMThIBATh U MHTEPIPETUPOBATD
IlaHHbIe, BBIIBUTATh, apT'YMEHTUPOBATh ¥ KPUTUKOBATD ITPOCTENIIINE TUTIOTE3bI, PAa3MBbIIIUISITh Haf,
(dakTOpamMm, BbI3BIBAIOIIMMM M3MEHUYMBOCTb, M OII€EHMBAThb MX BJIMSHME Ha paccMaTpyBaeMble
BEJIMYMHBI U TIPOLIECCHI.

NuTyntuBHOE  TpeacTaBiieHMe O  CJIy4yallHOM  M3MEHUYMBOCTM,  MCCJIefOBaHUe
3aKOHOMEPHOCTEN U TeHAEHILMI CTAHOBUTCSI MOTMBUPYIOIE OCHOBOW [JISI U3y4YeHUS Teopun
BEpPOSITHOCTEN. bBosbIlloe 3HaueHMe MMEIOT MpaKTUUYeCKue 3aJaHusl, B YAaCTHOCTU OIIBITHI C
KJIACCUYECKMMU BEPOSITHOCTHBIMY MOJIEJISIMUA.

[ToHsTME BEpOSITHOCTM BBOAUTCS Kak Mepa MpaBaoNoaoOust ciaydaidHoro cobbitus. I1pu
M3yUYeHUM yuyeOHOro Kypca 06ydarolmecss 3HaKOMSITCS C MTPOCTEMIIIMMY METOIaMy BbIYMCIEHUS
BEPOSITHOCTEN B CJTYUalHBIX SKCIIEPUMMEHTAX C PABHOBO3MOXKHBIMM 3JIEMEHTAPHBIMM MCXOIaMMU,



BEPOSITHOCTHBIMM 3aKOHAMM, TMO3BOJISIIOIIMMY CTaBUTb M pellaTh Oosiee CJIOKHBbIE 3amaun. B
YUYeOHBIN KypC BXOISAT Havya/bHbIe MPEACTABJIEHMSI O CIYUYaifHbIX BEJIMUYMHAX M UX UMCIIOBBIX
XapaKTePUCTUKAX.

B pamkax yue6HOro Kypca OCyIIeCTB/ISIETCS 3HAKOMCTBO OOYYAIOIIMXCSI C MHOXKECTBaMU 1
OCHOBHBIMM OIlepalysIMy HaJ MHOKeCTBaMM, PacCMaTpPMBAIOTCSI MPUMEPhI MPUMEHEHMS [IJIst
perieHust 3ajay, a TakKXKe MCIIOAb30BaHMS B JPYTMX MaTeMaTMUYeCKMX KypcaxX U YueOHbIX
npeaMeTax.

B 7-9 knaccax nsyvaercst yue6HbIi Kypc «BeposiTHOCTb 1 CTaTUCTUKA», B KOTOPBIN BXOIST
pasgenbl: «[IpencraBiaeHne JaHHBIX Y OMMCATEIbHAS CTATUCTUKA», « BeposITHOCTD», «DJIeMeHTbI
KOMOMHaTOpukn», «BBemnenue B Teopuio rpadoB».

Ha nsyuenne yue6HOro Kypca «BepositHocTh M cratuctuka» orBogutcs 102 waca: B 7
Kiacce — 34 yaca (1 gac B Hegenio), B 8 kiacce — 34 yaca (1 gac B Hemenio0), B 9 kinacce — 34 yaca
(1 gac B Hepmem0).



COJEP>XAHHWE OBYYEHMUS
7 KJIIACC

[TpencraBiieHne OaHHBIX B BUAe Tab/mil, AuarpaMm, rpadmKoB. 3arojHeHue Tabmil,
YTeHMe U MOCTPOeHMe AuarpaMm (CTOIOMKOBBIX (CTOMOUATHIX) U KPYroBbiX). UTeHne rpadukos
peasibHBIX MpoleccoB. V3Bneuenne mHbopmaium U3 auarpamMm M TabIUL, UCIOIb30BaHUE U
MHTepIpeTanys JaHHbIX.

OmnucatenbHas CTaTUCTMKA: cpefHee apudmMeTnueckoe, MeauaHa, pasmax, HauboJbliiee u
HaMMeHblllee 3HaueHMs1 Habopa UMCIOBBIX AaHHBIX. [IpuMeps! ciryyailHOM M3MEeHYMBOCTH.

CiryyaliHbIi 9KCIIepMMeHT (OMBIT) U CaydaiiHoe cobbiTie. BepositHocTh U uacrora. Posb
MaJIOBEPOSITHBIX M MPAKTUUYECKM JTOCTOBEPHBIX COOBITMII B IpUpoOAe U B obiuiectBe. MoHeTa u
UT'PaJIbHAsE KOCTh B TEOPUY BEPOSITHOCTEIA.

I'pad, Bepimua, pedbpo. Ctenenb BepimHbl. Unciao pédbep M cyMMapHasi CTeleHb BEPIIVH.
[TpencraBienne o cBsasHoctv rpada. Llenu u umkiel. [Tyt B rpadax. O6xon rpada (9iyiepoB
nyTh). [IpencraBienue 06 opueHTpoBaHHOM I'pade. PellieHne 3amay ¢ moMolipio rpados.

8 KJIACC

[IpencraBienne JaHHbBIX B Bue TabJIl, AarpaMm, rpaduKkos.

MHOXeCTBO, 3JIEMEHT MHOKEeCTBa, MOAMHOXecTBo. Ormepanyyu HaL MHOKECTBAMM:
obbenuHeHMe, TiepeceyeHue, npomnosiHeHue. CBolCTBA omepanuil  Haj, MHOXXeCTBaMMu:
nmepeMecTuTeIbHOe, COYeTaTejbHOe, paclpene/MTebHOe, BKJOUeHMs. Vcmosb3oBaHue
rpaduueckoro mpeacTaB/ieHNs] MHOKECTB [IJI1 OMMCAHMS PeabHbIX MPOIIECCOB U SIBJIEHUM, TP
pelleHnn 3amad.

U3mepenne pacceuBaHMsl HaHHBbIX. [ycrepcusi M CTaHZAPTHOE OTKJIOHEHME UMCIOBBIX
HabopoB. /Inarpamma paccenBaHMs.

OneMeHTapHble COOBITUSI cCiydaiHOrO ombiTa. CiydaiiHble CcOObITHS. BepositHoCTH
co6bITHII. OMBITHI C PABHOBO3MOKHBIMM 3JIEMEHTapHbIMM cOObITHSIMM. CiTydyaliHbIi BbIOOD. CBS3b
MEKIY MaJOBEPOSITHBIMU M TIPAKTUYECKM JOCTOBEPHBIMM COOBITUSIMM B IPUPOJE, OOIIECTBE U
HayKe.

HepeBo. CBoiICTBA AePEBbEB: €AMHCTBEHHOCTD ITYTH, CYIIIECTBOBAHME BUCSIYEN BEPIIVHBI,
CBSI3b MEXKOY YMCJIOM BEPIIMH M 4yucyioM pébep. IIpaBmno ymHokeHust. Peiienne 3amau c
ITOMOIIIbIO TPadoB.

IIpotuBomnosioskHbie cobbiTuA. duarpamma Oiviepa. OObemuHeHMe U IepeceuyeHue
cobbiTnii. HecoBMecTHbIe cOObITHS. DOpMYyIIa CJIOSKEHNST BEPOSITHOCTEN. Y CJIOBHAsT BEPOSITHOCTb.
[TpaBuno ymHoskenust. HesaBucumbie cobbiTus. IIpencraBieHne sKcriepMMeHTa B BUe JepeBa.
Pelllenne 3amauy Ha HaXOKAEHME BEPOSITHOCTEN C TIOMOIIBIO JepeBa CIyYaifHOrO SKCIIepUMEHTa,
ouarpaMm OuJiepa.

9 KJIACC

[IpencraBiieHne JaHHBIX B BUOe TabJull, AuarpamMm, rpaduKoB, MHTepIIpeTalus JaHHbIX.
Urtenne u roctpoeHue Tabuil, IuarpaMm, rpaduKoB IO peaJbHbIM JaHHBIM.

ITepecranoBku u dakropuan. Coueranus M uncio codetanui. TpeyronbHuk Ilackass.
Peliienne 3aau ¢ UCMoJib30BaHNEM KOMOMHATOPUKMA.

'eomeTpuyeckast BeposTHOCTb. CydaiiHbIM BbIOOP TOUKM M3 (PUTYpbI HA TIJIOCKOCTH, U3
OTpe3Ka " U3 IYTU OKPYKHOCTH.



Ucnbrranme. Ycenex n Heygavya. Cepust UCIbITaHU 10 TiepBoro ycnexa. Cepust MCIbITaHWIA
Bepuynnu. BeposTHOCTM cOOBITMIT B CEpUM UCTIBITaHUI bepHysn.

CiryyaliHasi BeJIMYMHA M paclipefiesieHe BeposSTHOCTeM. MaTteMarndeckoe OKMUIaHUE U
nucnepcusi. [Ipumepbl MaTeMaTMYeCKOro OXUAAHMS KaK TEOPeTUUeCKOTO CPeIHEero 3HaueHMs
BeJMUYMHbL. MaTeMaTuyeckoe OKuAaHue U AVCIEPCHS CTYYalfHOM BEIMYMHBI «UUCIIO YCIIEXOB B
cepuu ucnbITaHU bepHymm».

[ToHsTHE 0 3aKOHEe OOobINMX UKcesl. VisMepeHne BEpOSITHOCTEN C TTIOMOIIIbIO YacTOT. Posb 1
3HAYeHMe 3aKOHA OOJIBIINX YMcesI B IPUPOJE U OOIIIeCTBe.



IINTIAHUPYEMBIE PE3VJIbTATbI OCBOEHUSA ITPOTPAMMbBI VYYEBHOI'O
KYPCA <«BEPOSITHOCTb N CTATUCTUKA» HA VYPOBHE OCHOBHOI'O
OBLIET'O OBPA30BAHUS

JIMYHOCTHBIE PE3VJIbTATbI

JIMYHOCTHBIE pe3yJabTaTbl OCBOEHMSI IIpOrpaMMbl y4eOHOTro Kypca «BeposTHOCTh U
CTaTUCTUKA» XapaKTepU3yIOTCS:

1) maTpuoTnYeckoe BoCIIUTaAaHUE:

MPOSIBJIEHMEM MHTEpeca K TMPOILIIOMY M HACTOSIILIEMY POCCUICKOM MaTeMaTUKMU,
LIEHHOCTHBIM OTHOIIIEHMEM K [JOCTVMIKEHMSIM POCCUMCKUX MAaTeMaTUKOB U  POCCUIICKON
MaTeMaTUUECKOM IIIKOJIbI, K MCIIOJIb30BAHMIO STUX JOCTVMKEHUN B APYTMX HAayKaX U IMPUKIIaTHbIX
chepax;

2) rpakJaHCKOe U JYXOBHO-HPaBCTBEHHOE BOCIIMTaHMe:

TOTOBHOCTBIO K BBIMTOJTHEHMIO OOSI3aHHOCTEM TpakgaHMHA M peaju3aluy €ero Ipas,
MpeACTaB/JIeHeM O MaTeMaTUUYeCKMX OCHOBaX (YHKIMOHMPOBAHMS Pa3IMYHBIX CTPYKTYD,
SIBJIEHMI, TIPOLIEAYp TPaskJaHCKOro OOIecTBa (HalpuMep, BbIOOPbI, OIMPOCHI), TOTOBHOCThIO K
OOCYKIIEHUIO STUYECKMX ITPOOJIEM, CBSI3AHHBIX C ITPAKTUYECKMM IPUMEHEHMEM OCTVKEHMIA
HayKy, OCO3HAHMEM BasKHOCTY MOPaJIbHO-3TUYECKMX TIPUHILINIIOB B AESTEIbHOCTY YUYEHOTO;

3) TpyAoOBOE BOCIIMTaHME:

YCTAaHOBKOJ Ha aKTMBHOE y4YacTye B peIlleHuy IPaKTUUeCKUX 3ajJauy MaTeMaTuUueCKom
HaIpaBJIeHHOCTM, OCO3HAHMEM BaKHOCTM MaTeMaTMUYeCKOro 0Opa30BaHMsI Ha MPOTSIKEHUY BCei
SKU3HU JJIS1 YCIIEITHON TTPO(eCcCMOHATbHON OeITeIbHOCTY Y Pa3BUTHEM HEOOXOIMMbIX YMEHMU,
OCO3HAHHBIM BBIOOPOM ¥ TIOCTPOEHMEM WHAVBMUAYAJbHOV TpaeKTOpuu oOpasoBaHus U
SKM3HEHHbIX IIJIAHOB C YUYETOM JIMUYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) acTeTHUECKOE BOCIIUTaHMe:

CITOCOOHOCTBHIO K SMOIMOHAIIBHOMY UM 3CTETMUYECKOMY BOCIIPUSTUIO MaTeMaTUUYeCKUX
00BEKTOB, 3a7jay, PellIeHni, pacCy>KIeHui, YMEHUIO BUIETh MaTeMaTUueCKe 3aKOHOMEpPHOCTH B
MCKYCCTBE;

5) HeHHOCTY HayYHOT0 MO3HAHUSA:

OpMEHTALMeN B AESITEJIbHOCTY HAa COBPEMEHHYIO CUCTEMY HAy4YHBIX ITPEACTaBJIEHUIN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pasBUTHUSI 4YeJIOBeKa, IIPpMPOAbl ¥ OOIlecTBa, ITOHMMaHMEM
MaTeMaTMUeCKOM Hayku Kak cdepbl 4YeIOBEUeCKOl [IesSTeIbHOCTM, ISTalloB €€ pasBUTUS U
3HAUMMOCTHU /11 Pa3sBUTUS LIMBWIM3ALINUM, OBJIaleHEM SI3bIKOM MaTeMaTUKM ¥ MaTeMaTUueCKOM
KYJbTYpOM KaK CpPEICTBOM IIO3HAHMS MMpPA, OBJIAIEHMEM IPOCTEMIIMMY HaBbIKAMMU
MICCJIeIOBATE/IbCKON NesTeIbHOCTH;

6) dpusnueckoe BocniuTaHue, GopmMupoBaHue KyJIbTYpPbI 3J[0POBbS ¥ IMOLMOHAIBHOT'O
o/1aromosryumsi:

TOTOBHOCTBIO MIPUMEHSITh MaTeMaTUUeCKMe 3HAHUS B MHTEepecaxX CBOEro 3[I0POBbsI, BeIeHMSsI
3I0pOBOro 0Opasa >KM3HM (3M0pOBOEe MUTaHMe, COTAHCUPOBAHHDBINM PEXKUM 3aHSATUI U OTIbIXA,
peryJisipHas usnyeckass akKTUBHOCTb), ChOPMMUPOBAHHOCTBIO HaBbika peduiekcuu, Mpu3HaHMEM
CBOEro MpaBa Ha OIIMOKY ¥ TaKOT'O Ke MpaBa APYroro 4ejaoBeKa;

7) 3KosI0rMYecKoe BOCIUTAHUe:

OpMEeHTalyel Ha MIPUMEHEHMe MaTeMaTUYeCKUX 3HAHMI )1 pelleHus 3amad B 00J1acTu
COXPAHHOCTM OKPYKalollel cpenbl, IJIAHMPOBAaHMUS ITIOCTYIIKOB M OLIEHKM MX BO3MOSKHBIX



MOCJIEICTBUI [IJIT OKPY’KAIOIIel Cpefbl, OCO3HAHMEM IJIOOAJBHOTO XapaKTepa 3KOJOTMYECKUX
Mpo6JIeM U TTyTEN UX PeIIeHNs;

8) aganTanys K M3MEHSIOUMMCS YCIOBUSIM COIMATbHOM M TIPUPOAHOM Cpebl:

TOTOBHOCTBIO K JIEVICTBMSIM B YCJIOBUSIX HEONPENeIEHHOCTY, TOBBILIEHNIO YPOBHS CBOEN
KOMITETEHTHOCTM 4epe3 MPAKTUUYECKYIO eATeIbHOCTb, B TOM YMCJIe YMEHUE YUUTHCS Y IPYTUX
JIIOZIeN, IpruobpeTaTh B COBMECTHOM AESITeTbHOCTY HOBbIE 3HAHMSI, HABBIKM M KOMITETEHIIYU U3
OIBbITA APYTUX;

HEeOO6XOAMMOCThIO B (POPMMPOBAHMM HOBBIX 3HAHMM, B TOM 4ucyie GOpMyIMpOBaTh UIEH,
MOHSITUS, TUTIOTE3bI 00 OOBEKTAaxX U SIBJIEHMSIX, B TOM UMCJIe paHee HeM3BECTHBIX, OCO3HABAaTh
nedumuTbhl COOCTBEHHBIX 3HAHMI ¥ KOMITETEHTHOCTEN, TIJIAHMPOBATh CBOE Pa3BUTHE;

CIIOCOOGHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYaLIUIO
KaK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTMPOBATh IPUHMMAEMble peIIeHUs] U OeNCTBUS,
(bopmyIMpoBaTh U OLIEHNBATh PUCKYU U TTOC/IEACTBYUS, OPMUPOBATH OIIbIT.

METAITPEOIMETHDBIE PE3VYJIBbTATBI

Ilo3naBaTe/nbHbIE YHMBEPCAIbHbIE YUe€OHbIE NeCTBUS

Ba3zoBble jioruyeckue AeCTBUS:

® BBIIB/ISTH M XapaKTEPU30BaTh CYILECTBEHHbIE IMPU3HAKM MaTeMaTUUYECKNX OOBEKTOB,
MOHSTUI, OTHOIIEHUN MEXKIY IOHSATUSIMM, (OPMYJMPOBATh OIpPENeeHNUsT TIOHSITUMN,
YCTaHAB/IMBATh CYIIECTBEHHBIN MPU3HAK KIaccudmKaImm, OCHOBaHMS IJisT OO0OIIEHNS U
CpaBHEHMSI, KpUTEPUY TTPOBOAVIMOTO aHa/IN3a;

® BOCIIpMHMMATD, Cl)OpMYIII/IpOBaTb n HpeO6pa3OBbIBaTb CY)KOEeHMA: YTBepAUTEJIbHbIE U
OTpUILIATEJIbHbIE, €IMHNYHbIE, YACTHBIE U OOIIMe, YCIIOBHbIE;

® BBIIBJISITh MaTeMaTMUeCKye 3aKOHOMEPHOCTM, B3aMMOCBSI3Y M MPOTUBOpPeurs B (akTax,
NAHHBbIX, HAOJIOMEHMSIX U YTBEPKAEHMUSX, IMpeasiaraTb KPUTEPUM [JIS1 BbISIBJIEHUS
3aKOHOMEPHOCTEN ¥ TTPOTUBOPEYUNIL;

® leylaTh BBIBOJBI C VCIIOJIb30BAHMEM 3aKOHOB JIOTMKM, JAEIYKTUBHBIX M MHIYKTUBHBIX
YMO3aK/IIOUeHN, YMO3aK/IFOUeHUI 110 aHAJIOTUH;

e pa3dbuparh JAOKA3aTeIbCTBA MAaTEMAaTUUYECKUX YTBEPKIEHMI (MPSMbIe M OT MPOTUBHOIO),
MPOBOJUTh CAMOCTOSITeJTbHO HEeCJIOKHbIE JOKAa3aTesIbCTBA MaTeMaTMuyecKuX (aKkToB,
BBICTpPaMBaTh apryMEHTAlLMIO, TIPUBOAUTb MPUMEPbI ¥ KOHTPIPUMEPbI, 060CHOBBIBATh
cOOCTBEHHbIE PACCYKIEHNS;

e BbBIOMpaATh Crocob pelieHusT y4eGHOM 3amauM (CpaBHMBATh HECKOJILKO BapMaHTOB
pellieHusi, BbIOMpaTh HamboJiee MOAXOASIINIA C YUYETOM CaMOCTOSITEIbHO BbIEIEHHBIX
KpUTEpUEB).

Ba3zoBble ucciiefoBaTeIbCKue JeCTBUS:

® JICTIOJIb30BaTh  BOMPOCHI ~ KaK  MCCJIENOBATENbCKUMI  MHCTPYMEHT  ITO3HAHMS,
(dbopmysmMpoBaTh BOMPOCHI, GUKCUPYIOIIME TTPOTUBOPeUNe, MpobdieMy, CaMOCTOSTENIbHO
YCTaHaBJIMBaTh MCKOMOe ¥ JaHHOe, GOpMUPOBATh TMIOTE3Y, apryMeHTUPOBATh CBOIO
MO3ULVIO, MHEHME;

® [IPOBOAUTb IO CaMOCTOSITEJIbBHO COCTAaBJI€HHOMY IUIAHY HECJIOKHBIM SKCIePUMEHT,
HeO6oJIbLIIOe MCClefoBaHMe 10 YCTaHOBJIEHUIO OCOOEHHOCTEN MaTeMaTuuyeCcKoro 06beKTa,
3aBUCUMOCTEN 0OBEKTOB MEKIY COOO0IT;



CaMOCTOSITEJIbHO (hOPMYJIMPOBATh 0OOGIIIEHNS ¥ BBIBOIBI IO PE3yJIbTaTaM IMPOBEAEHHOTO
HaOJIIOfeHNs, MUCCIeIOBaHMs, OLIEHMBATh JOCTOBEPHOCTb IIOJYUYEHHBIX pe3y/bTaToB,
BBIBOJIOB 11 OOOOILIEHNI];

IIPOrHO3MPOBATh BO3MOKHOE pasBUTHME IIPOLIECCa, a TAKKE BbIABUTaTh MIPEATIOIOKEHNS O
€ro pasBUTUM B HOBBIX YCJIOBUSIX.

Pa6oTa ¢ nuadopmanmeir:

BBISIBJISITb HEIOCTATOYHOCTDb ¥ M30bITOYHOCTD MH(MDOpMAaLVY, JAHHBIX, HEOOXOAVMMBIX JIJISI
peleHmns 3a0aun;

BbIOMpATb, AHAIM3UPOBATh, CUCTEMATU3UPOBATb U MHTEPIPETUPOBATh MHGOPMAIINIO
PasIMYHBIX BUIOB U (GOPM MpEACTaBICHNS;

BbIOMpaTh GhOpMy TpeAcTaBieHns MHGOPMAIMM Y UITIOCTPUPOBATh pelllaeMble 3amaum
cXeMamu, IuarpaMmmaMu, MHOM TpadmKoii 1 UX KOMOVHAIMSIMIA,

OIIEHMBATh HANEXHOCTb MHGOPMAIMM 1O KPUTEPUSIM, TPEIJIOKEHHBIM YUUTEIeM WU
chOpMYIMPOBAaHHBIM CAMOCTOSITETbHO.

KoMMyHMKaTHMBHbBIE YHUBEpPCAIbHbIE YUeOHbIE JeCTBUS:

BOCIIPMHMMATh ¥ (POPMYJIMPOBATH CYKIOEHUS B COOTBETCTBUM C YCJIOBUSMM U IEISIMU
OOIIIeHMsI, SICHO, TOYHO, TPaMOTHO BbIpaXkaTb CBOIO TOYKY 3pE€HMSI B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh IMOSICHEHMS IO XOMY peILIeHus] 3aJauy, KOMMEHTUPOBATh
TTOJTYYEHHBIN Pe3yJIbTaT;

B XOfle OOCYXKIEeHMs 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaeMOWM TeMbl, ITpOOJIEMbI,
pellraeMoy 3aJauy, BbICKa3bIBaTh MIEM, HAlleJIEHHbIE HA MOVCK PeIlleHMs], COTIOCTABIISITh
CBOM CYKAEHUS C CYKASHUSIMU APYTUX YUaCTHUKOB OMAJIOra, OOHAPYKMBATh pas3jinume u
CXOJICTBO TO3ULIMI, B KOPPEKTHOV Gopme GOpPMYyIMpoBaTh pasHOIIACUSI, CBOU
BO3payKEeHUS;

MpeNCTaBISITh pe3yJIbTaThl PEIIeHMsT 3aJaui, SKCIIepMMEHTa, MCC/IeIOBaHMsI, TPOEKTa,
CaMOCTOSIT€JIbHO BbIOMpaATh (opMaT BBICTYIUIEHMSI C YYETOM 3a[ad IpPe3eHTaluu U
0COBGEHHOCTEN ayIUTOPHN;

MMOHMMAThb U MCIIOJIb30BaTh MPEMMYIIECTBA KOMaHIHOM ¥ MHAUBUAYATbHON PabOThI TIPU
pelleHny yuyeOHbIX MaTeEMaTUUECKMX 33]1aY;

MIPYHMMATD 11€Jb COBMECTHOW eSITebHOCTY, TUIAHMPOBATh OPraHM3alNI0 COBMECTHON
paboThI, pacipeessiTb BUIbI paboT, JOrOBapUBAThHCS, OOCYXKIATh MPOLIECC U Pe3yJibTaT
paboThl, 0600IIATh MHEHMS HECKOJIbKUX JIIOIEN;

Y4acTBOBATh B I'PYIIIOBBIX opMax paboThl (06CYKAeHMSI, 0OMEH MHEHMSIMY, MO3T'OBBIE
IIITYPMbI ¥ IPYTHE), BBITTOJHSTh CBOIO YaCTb PabOThI ¥ KOOPAMHMPOBATb CBOY JIEICTBUS
C IpyTMMM WieHaMM KOMaH/bl, OIEHMBATh Ka4eCTBO CBOETO BKJIafa B OOIIMI MMPOIYKT IO
KpUTepusiM, CHOPMYJIMPOBAHHBIM YUYaCTHUKAMY B3aMMOE/iCTBMSI.

PerynsiTuBHBIE YHUBEpPCAIbHbIE YUeOHbIE AECTBUS

Camoopraumusanms:

CaMOCTOSIT€JIbHO COCTaBJ/ISITh IUIaH, aJTOPUTM pelleHus 3amgauu (MM €ero 4vacTh),
BBIOMpATh CHOCOO pelIeHus C YYETOM MMEIOIIUXCS PecypcoB U COOCTBEHHBIX
BO3MOKHOCTEl, apryMeHTMPOBAaTb U KOPPEKTUPOBAThb BApPMAHTBHI peIIeHU C YYETOM
HOBOJ MH(bOpPMAINNA.

CaMOKOHTPOJIb, 3MOLMIOHATbHbI UHTE/VIEKT:



e BJafeTh COcoOaMy CaMOIIPOBEPKM, CAMOKOHTPOJISL IIpoliecca M pe3ysbTaTa pelleHus
MaTeMaTH4eCcKON 3a7aun;

e TMpenBUAETh TPYLHOCTM, KOTOPbIe MOTI'YT BO3HMKHYTb IPU pelleHuM 3aJauy, BHOCUTH
KOPPEeKTMBBI B [IeATeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIbCTB, HalIEHHBbIX OIIMOOK,
BBISIBJIEHHBIX TPYIHOCTEN;

® OIEHMBAThb COOTBETCTBME pe3ysibTaTa [esTeJIbHOCTY MOCTABJIEHHON e U yCJIOBUSIM,
OOBSICHSITD MPUUYUHBI JOCTUKEHUS WIX HETOCTUKEHUS 11eJI1, HAaXOAUTh OIINOKY, 1aBaTh
OILIEHKY ITPMOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIbTATbI

K koniy obyuenust B 7 Kjacce oOydyaloOIMICS TOJYUYUT CJIEAYIOIye IpeaMeTHbIe
pe3yJbTaThl:

Uurath MHpOpMaIMio, MpecTaBJIeHHYI0 B TabiuiiaX, Ha AuarpaMmax, IMpenCTaBJIsSITh
IaHHbIe B BUIE TaOJMI, CTPOUTH OMarpaMmbl (CTOJOMKOBBIE (CTOJIOUATHIE) M KPYrOBbIE) IO
MAacCyBaM 3HAYEHU.

OmnucpiBaTh M MHTEPIIPETMPOBATh peasibHble UMCJIOBble [aHHble, IpeICTaB/IeHHbIe B
Tabauiax, Ha guarpaMmmax, rpadpukax.

Ucnonb3oBarth [J11 OMMCAHUSI AAHHBIX CTATUCTUYECKME XapaKTepPUCTUKU: CpemHee
apudmeTnueckoe, MeaHa, HaubOOJIbIlIee M HaMEeHbIIIee 3HaUeHMsI, pa3Max.

NmeTp mpepcraBiieHMe O CIy4allHOM M3MEHUMBOCTM Ha MpuMepax IeH, (u3muecKkux
BEeJIMUMH, aAHTPONOMETPUYECKUX HaHHbIX, MMETb TMpeACcTaBjieHMe O CTAaTUCTUUYECKOM
YCTOMUYMBOCTH.

K koniy obyuennsi B 8 Kiacce oOyvyalomMiCsS IOJYUYUT CJIEAYIOIye IpeaMeTHbIe
pe3yJbTaThl:

UsBnekaTh ¥ mnpeoOpa3oBbIBaTh MHGOpMaIMio, MpeNCcTaBJIeHHYI0 B Buie TabsmIl,
IuarpaMm, rpaduKoB, MPeCTaB/ISTh JaHHbIE B BUIEe TAOMII, AUarpamMmm, rpadmKoB.

OmuchIBaTh JaHHBIE C TTOMOIIBIO CTATUCTUYECKMX TIOKa3aTesIe: CPeITHUX 3HAYEHU U Mep
pacceuBaHus (pa3max, IUCIEepPCUs U CTaHAAPTHOE OTKJIOHEHNE).

HaxoauTb 4acTOThI YMCIOBBIX 3HAUEHUI Y YaCTOThI COOBITHI, B TOM UMCJIe TI0 pe3yabTaTam
MU3MepeHUi ¥ HabJIIogeHNIA.

HaxoauTb BepOSATHOCTY CJIYYaliHBIX COOBITUIA B OTIbITAaX, 3HASI BEPOSITHOCTY 3JIEMEHTAPHbBIX
COOBITHI, B TOM YMCJI€ B ONBITAX C PABHOBO3MOXKHBIMU 3JIEMEHTapHbIMM COOBITUSIMMU.

Ucnonb3oBarh rpaduueckue MoAeau: NepeBO CIYUaiMHOTO 3KCIepUMMEHTa, IyMarpaMMbl
Diuiepa, UMCI0Bas mpsmas.

OrnepupoBaTh TOHSITUSIMM: MHOKECTBO, ITOJIMHOXXECTBO, BBIMIOJHSITh OIepalyuy Hap
MHOXeCTBaMM: OObeiuHeHMe, repecevyeHye, NONOJIHEHMe, TTepeunciIaTh 3JIeMEHTbI MHOKECTB,
MIPUMEHSITh CBOMCTBA MHOKECTB.

Wcnonb3oBath rpadmueckoe IMpencTaBJIeHNe MHOXECTB ¥ CBSI3eM MEXIYy HUMM JIJIsS
ONMCaHMUSI TPOLIECCOB M SIBJIEHUI, B TOM 4YMCJIEe MPU peIleHuMM 3amad U3 APYTUX YUeOHbIX
MpeaMeTOB U KYpPCOB.

K koniy obyuenusi B 9 Kiacce oOyuyalommiics TOJYUYUT CJIeAylolye IMpeaMeTHbIe
pe3yJIbTaThl:

W3BnekaThb 1 1peobpa3oBbIBaTh MHGOPMALINIO, ITPEICTABIEHHYIO B PA3IMUHbIX MCTOUYHMKAX
B BuAe Tabiuil, Auarpamm, rpaduKoB, NpPeACTaBJATh AaHHble B Buae Tab/MI], OuarpaMmm,
rpaduKoB.



Pemiate 3amaun OpraHM30BaHHBIM Iepe6OpPOM BapyaHTOB, a TAKKe C MCIIOJb30BaHUEM
KOMOWHATOPHBIX MPaBUJI ¥ METOJIOB.

Ucnonb3oBath omnycaresibHble XapaKTEPUCTUKYU 1T MACCMBOB UMCJIOBBIX JAAHHBIX, B TOM
yyCiie CpeHye 3HAYEHMST M Mepbl pacCenBaHMsI.

HaxomuTtb 4acTOThbI 3HaUEHMI U YaCTOThI COOBITHSI, B TOM UMCJIe TIOJIb3YSICh pe3ysIbTaTaMu
MPOBEAEHHBIX M3MEPEeHNI U HaOII0IeHIA.

HaxoauTb BepOSITHOCTM CTyYaliHBIX COOBITUN B U3YYEHHBIX OIbITAX, B TOM YMCJIE B OITBITAX
C PAaBHOBO3MOKHBIMM 3JIEMEHTAPHBIMMU COOBITUSIMY, B CEPUSX MUCIIBITAHUI IO TIEPBOTO yCIexa, B
cepusiX UcrbITaHu bepHysm.

NwmeTs nipeacTaBiieHne O CJIy4alfHOM BeJIMYMHE M O pacIipeie/IeHNY BepOSITHOCTEI.

NmeTp mpencraBieHue O 3aKOHE OOJBIIMX YMCENT KaK O MPOSIBJIEHMM 3aKOHOMEPHOCTU B
CJTYy4YaltHOM M3MEHUMBOCTHM M O POJIM 3aKOHA OOJIBIINMX UMces B IPUPOJIE U OOIIIeCTBe.



TEMATHUYECKOE ITJTAHUPOBAHUE

7 KJIIACC
KonnuecTBo uacos DJIeKTPOHHbIE
HaumenoBaHue pa3sgeyioB U TeM (umdposBbie)
Ne /it Kourponbubie IIpakTuueckue
MMpOrpamMmbI Bcero oOpasoBaTeJIbHbIE
paboThI padoThI
pecypchbl
1 IIpencraBienne qaHHBIX 7 Bubmrorexa HOK
https://m.edsoo.ru/7f415fdc
2 OmmcarenbHas CTaTUCTUKA 8 1 Bubmmorexa [IOK
https://m.edsoo.ru/7f415fdc
3 Crry4daifHasi 13MEeHUMBOCTb 6 1 Bubmorexa LIOK
https://m.edsoo.ru/7f415fdc
4 Bsenenne B Teopuio rpadoB 4 Bubmmorexa [IOK
https://m.edsoo.ru/7f415fdc
s BeposiTHOCTB ¥ yacTOTa CITy4aifHOTO 4 bubmmoreka IIOK
COOBITHS https://m.edsoo.ru/7f415fdc
6 O60611eHMe, cucTeEMaTU3alMST 3HAHMUI 5 1 E:Eg:;ﬁ:ii?rf JT64156dc
OBUIEE KOJIMYECTBO YACOB I10 24 3 0

[TPOI'PAMME



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 KJIACC

KoanuecTBOo uacos DJ/IeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (umdposBbie)
Ne /it Kourponbubie IIpakTuueckue
MMpoOrpamMmbI Bcero oOpasoBaTeJIbHbIE
paboThI padoThI
pecypchbI
1 IToBTOpeHue Kypca 7 Kjacca 4 1 Bubmuorexa LIOK
https://m.edsoo.ru/7f417fb2
9 OmucarenbHasg craTucTuKa. PaccenBanne 4 bubmmnoreka HOK
IAaHHBIX https://m.edsoo.ru/7f417fb2
3 MHOsKeCTEA 4 Bubmmorexka LIOK
https://m.edsoo.ru/7f417fb2
4 BeposiTHOCTD CITyuaifHOro coObITHS 6 1 Bubmuorexa [IOK
https://m.edsoo.ru/7f417fb2
5 BBepenue B Teopuio rpados 4 BuGmorexa [TOK
https://m.edsoo.ru/7f417fb2
6 Ciry4aitHble COOBITUS 8 Bubmmorexa [IOK
https://m.edsoo.ru/7f417fb2
. Bbubmmorexka [IOK
7 O6006111eH1e, CHUCTeMaTU3aLMs 3HaHMI 4 1 hittps//m.edsoo.ru/7f41 7b2
OBLIEE KOJIMYECTBO YACOB IIO 24 3 0

I[TPOI'PAMME



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

9 KJIACC

KosnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (umdposBsie)
Ne /it Kourponbuble IIpakTuueckue
MPOrpaMmbI Bcero o0pa3soBaTeIbHbIE
padoThI paboThI
pecypchbl
1 [ToBTOpEHMe Kypca 8 Kacca 4 1 Bubmrorexa [IOK
https://m.edsoo.ru/7f41a302
2 DJIeMeHTbl KOMOVHATOPUKA 4 Bubmorexa [IOK
https://m.edsoo.ru/7f41a302
3 I'eomeTpuyeckast BepOSITHOCTD 4 Bubmorexa LIOK
https://m.edsoo.ru/7f41a302
bubmoreka HOK
4 Wembrraris beprym 6 ! https://m.edsoo.ru/7f41a302
5 CryuaiiHast BeJIMuMHa 6 Bubmiorexa LIOK
https://m.edsoo.ru/7f41a302
bubmmoreka LIOK
6 ObobLierse, KOHTpOI 10 ! https://m.edsoo.ru/7f41a302
OBUIEE KOJIMYECTBO YACOB I10 24 3 0
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YYEBHO-METOINYECKOE OBECIIEYHEHUE OBPA3OBATEJ/IbHOI'O
ITPOLJECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHWAJIBI IJI1 YYEHUKA

» Marematuka. BeposiTHOCTb 1 cTaTuCTMKA: 7-9-e Kjacchl: 6a30Bblii YPOBEHb: YUEOHMK: B 2
yacTsx, 7-9 knaccel/ Beicoukuii U.P., dmenko 1.B.; mox pen. Smenko U.B., AkuyonepHoe

obmiecTBo «M3marenbcTBo «ITpocselienne»

METOINYECKHNE MATEPHAIJIbI IJI51 YUUTEJISA

IV PPOBBIE OBPA3OBATEJIbHBIE PECYPCBbI 1 PECYPCbI CETU UHTEPHET

Bbuosmotexka IIOK

Yun.py - https://uchi.ru/
https://dnevnik.ru

«Pemry EI'9» (Peskum mocryma: https://ege.sdamgia.ru/).
«Pemry OI'D» (Peskum mocryma: https://oge.sdamgia.ru
GoogleKnacc (Peskum goctyma: https://classroom.google.com)
https://classroom.google.com,

«Perry BITP» (Peskxum moctyma: https://oge.sdamgia.ru,
Poccuiickas snekTpoHHas 1mkosa (resh.edu.ru)
https://dnevnik.ru,
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