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5 Kiacc

Hamypansusle uucna u Hyao

Harypansnoe wuwncno. Psn mnHartypansabix uyucen. Ywucao O.
HN3o0pakeHue HaTypajbHBIX YHCEJI TOYKAMH Ha KOOPJIWHATHOU
(9ucIIoBOM) MpPsIMOM.

ITo3unmmonHass cuctemMa cUWCIeHUs. PuMckass Hymepamus Kak
IpuUMep HETTO3UIITHOHHOMN CHCTEeMBI cuuciaeHusd. JlecaTnanas cucteMa
CUYHCJIICHHUSI.

CpaBHCHHE HATypaJbHBIX YHCEII, CDABHCHUC HATYpPaTbHBIX YHCEI
¢ aynémM. CnocobObl cpaBHeHUs. OKpyTieHHe HAaTypalbHBIX YHCEII.

Clio)KeHHE HATypaJbHBIX YHCEJ; CBOMCTBO HYJIS IPHU CIOXKCHUMH.
Briuutanme Kkak JelcTBHE, OOpaTHOE CIOXEHHUIO. YMHOXXEHHUE
HATypaJdbHBIX YHCEJ, CBOWCTBA HYJS U COWHUIBI IIPU YMHOXKCHHU.
Jenenue kak JeWCTBUE, OOpaTHOE YMHOXCHUIO. KOMITOHEHTHI
JICHCTBUM, CBSI3b MEX1y HUMH. IlpoBepka  pesynbTara
apudmeTHyecKoro neictBus. [lepemecTUTEeIbHOE U COUETATEIBHOC
CBOICTBa (3aKOHBI) CJIOKCHHUSI U YMHOXXCHHUS, PACIPCIICIUTCIBHOC
CBOMCTBO (3aKOH) YMHOXCHHUSI.

Hcmons3oBanne OykKB Juis OO0OO3HAYCHUsT HCU3BECTHOTO
KOMITOHEHTa W 3alTUCHU CBOUCTB apU(PMETHUISCKUX NECHUCTBUM.

JlenuTenan W KpaTHBIC 4YHCIIA, PA3JIOXKCHUE HA MHOXXHUTCIIH.
IIpocTthie m cocTtaBHbIe unciaa. [Ipu3dHaku genumMocTu Ha 2, 5, 10,
3, 9.J/leneHue ¢ OCTATKOM.

CreneHb ¢ HaTypaJbHBIM ITOKa3aTelIeM. 3alliCh YHCIIa B BUIC
CYMMBI pa3psifHBIX ClaracMbIX.

YucnoBoe BhIpaKCHUC. BBIYHUCICHUE 3HAYCHUN YHCIIOBBIX
BBIpA)KEHUM; NOPSJOK BBINMOJHEHUs AercTBui. Mcrionb3oBaHue
OpyU  BBIUHCICHHUSX MEPEMECTUTEIIPHOTO H COYETaTeIBLHOTO
CBOWCTB (3aKOHOB) CJIOXCHHS M YMHOXXCHHS, PAaCIPEACITUTEIFHOTO
CBOICTBa YMHOXXCHHSI.

Jpoou
IIpencraBienue o ApoOU Kak cnocoO€ 3alKUCH YACTH BCIUYUHBL.

OObikHOBeHHBIe JapoOu. IIpaBuiibHBIC W HENpaBUIbHBIE JPOOH.
CMmemanHass JapoOb; TIpeAcTaBJIEHWE CMEMaHHOW IpoOW B BHIE
HEMpPaBWJILHOW JApOOM W BBIJACJICHHE IEJIOH dYacTH Yucia U3
HeNpaBWILHOU npoOu. M3o0paxkenue ApoOei TOUKaMH Ha YHUCIOBOU
npsimoii. OcHOBHOe cBolicTBO Jnpobu. Cokpamenue apoOeit.
IIpuBenenune npobu kK HOBoMy 3HaMeHaTtelto. CpaBHeHHE IpoOeit.



Crio’)keHUe ¥ BBIUMTAHHE I1po0eii. YMHOKEHHUE U JIeJeHrne qpooeid;
B3aMMHO-00paTHbIe pobu. HaxokaeHne 4acTu 1eJIoro U LEeJoro 1o
€ro 4acTH.

Hecsitmunas 3anucek apoOei. IIpencraBienue aecaTHYHOW Ipodu
B BHJE OOBIKHOBEHHOU. W300pakeHHWEe ECATHYHBIX JapoOel
TOYKAaMHU Ha YUCIOBOU mpsiMoii. CpaBHCHHE ACCIATHYHBIX OPOOCH.

Apudmernueckue  ACHCTBHUA C  JCCATHYHBIMH  JIPOOSIMU.
OKpyrJeHHUE ICCATUYHBIX TPOOCH.

Pewenue mexcmoswoix 3aday

Pemmrenne TeKCTOBBIX 3agad  apUPMETHIECKHUM CITOCOOOM.
Pemenne nmormdeckux 3amad. Penrenue 3agad mepedOpoM Bceex
BO3MOYHBIX BapHaHTOB. lICmoib30BaHHWE NOPU PCEUICHUH 3ajad
TAOJINII U CXEM.

Pemienue 3apgau, colepKaliux 3aBUCUMOCTH, CBSI3bIBAIOIINE
BEJIMYUHBI: CKOPOCTH, BPEMS, PACCTOSIHHUE;, IIeHa, KOJHUYECTBO,
CTOUMOCTh. EJIWHWUNOBI UW3MEpeHUs: Maccbl, 00BEMAaA, IICHBI;
paccTosiHusi, BpeMeHH, cKopocTu. CBsA3p MeXAYy eAUHULAMU
U3MEPEHUS KaXX/ 10U BEJIUYUHBI.

Pemenue oCHOBHBIX 3aj1ad Ha ApoOH.

IIpencraBinenue gaHHBIX B BUJC TAOJHUIl, CTOJIOYATHIX JUArPAMM.

Haznaonaa zeomempus

Harmsimasie mpencraBiaeHus o puUrypax Ha INTOCKOCTH: TOYKA,
nopsiMasi, OTpPE30K, JIyd, YyTroJ, JioOMaHas, MHOTOYTOJbHHUK,
OKPY>XHOCTb, Kpyr. VYroua. Ilpsmoil, ocTpslii, Tynol u
pa3BEPHYTHIN yTIIbI.

Jlnmuaa oTpe3ka, METPUYCCKHUE CHWUHHUIBI JJIUHBL. JliuHa
JIOMaHOM, TEepUMETp MHOroyrojdsHuKa. M3mMepenue m nmoctpoeHue
YIJI0BC MOMOIIBIO TpaHCOOPTHUPA.

Harmsimaeie mpencraBieHns o ¢uUrypax Ha IIJIOCKOCTH:
MHOTOYTOJIbHUK; MPSIMOYTOJIbHUK, KBaJpaT; TPCYrOJbHUK, O
paBeHCTBe QUTyp.

N300paxenue ¢uryp, B TOM UHCIIE Ha KJIeT4aTodl Oymare.
ITocTpoenue kKoHPHUTYpanUl U3 YacTEH MPSIMOM, OKPY>KHOCTH Ha
HEJIWHOBAHHOW W KieTdyaToil Oymare. lcronbp30BaHHE CBOWCTB
CTOPOH M YTJIOB NPSIMOYTOJILHUKA, KBaJIpaTa.

IImomane mpAMOYTOJIFHUKA M MHOTOYTOJBHUKOB, COCTaBJICHHBIX
U3 TPAMOYTOJBHHUKOB, B TOM dYHCIEe (GUTYP, U300paKEHHBIX Ha
KJIeT4yaTor Oymare. EMWHUIIBI H3MEpCHUS TUIOIIAIH.

Harnsimaple TpelcTaBiICHUsT O MPOCTPAHCTBEHHBIX (QHUIypax:
MPSIMOYTOJIbHBIHI rmapa’suJIeJICIUIIC]I, KyO, MHOTOIrpaHHUKH.
WM300pakeHre NPOCTEHUINTUX MHOTOTPAHHUKOB. Pa3BEpTkm Kyba u



napamnenenunena. Co3nanue MojeJIed MHOTOrpaHHHKOB (U3
Oymaru, MpPOBOJIOKHU, TUTACTHINHA U AP.).

OO0BEM TPSMOYTOJILHOTO Tapajuiesnenunena, kKyda. EaumHunbs
H3MepeHus oobéMa.

6 Kiacc

Hamypansnvie uucna

Apudmernyeckue JICUCTBUS C MHOTO3HAYHBIMU HATypaJbHBIMU
YHUCIAMU. Yucnossie BBIPpAXKEHUSI, nopsiAOK JIEUCTBUIA,
UCTIOJIb30BaHUE CKOOOK. Vcmosmp30oBaHME TpH  BBIYUCICHHSAX
NEePEeMECTUTEIBHOIO M COYETATEeJILHOTO CBOMCTB CIIOXKEHUS U
YMHOXXCHHS, pacupeneauTeaIbHOTO CBOIiCTBa YMHOKCHHS.
OkpyTrieHne HaTypaJIbHBIX YHUCEI.

Jlenutenu U KpaTHBIE YUCIIa; HAMOOJIBINUN OOMIHH JICITUTEIb U
HamMeHbIlIee o0miee KpaTHoe. J[eTMMOCTh CyMMBI U IPOU3BEACHUS.
Jenenue ¢ octaTKoM.

/lpoou
OOBIKHOBEHHAsI Jp0Ob, OCHOBHOE CBOMCTBO ApOOU, COKpaIlcHUC

npobeii. CpaBHEHHE U yHopsioynBaHue Apodeii. Perenne 3agay Ha
HaXO0XXJICHHUE YacTH OT IICJIOr0 M IIEJOro Io ero 4dactu. poOHoe
YHCI0 KaK pe3yJIbTaT JejieHus. lIlpencraBienue necATUIHON apoon
B BHUJIC OOBIKHOBCHHOW JIpOOH W BO3MOXHOCTH IIPCICTABICHUS
OOBIKHOBCHHOU JpOOHW B BUJIC ACCATHYHOU. JlecsaTHuHBIC NpoOU U
MeTpudeckass cucrema wmep. ApudmeTHdecKkue JAeUCTBUS U
YUCIOBBIC BBIPAXXEHUS C OOBIKHOBEHHBIMU U JACCATHYHBIMUA
IpOo0siMU.

OtHomienune. JleleHne B JaHHOM OTHOIICHWU. Macmrao,
nponopuus. [I[pumenenre nponopuuii Npu peuIeHUM 3aj1ad.

ITousitTue npoueHta. BpluucieHue mNpoUeHTa OT BEIUYUHBI U
BEIUYUHBI MO €€ MPOIEHTY. BrIpakeHne MpONEeHTOB ACCATHYHBIMA
npoOsimu. Pemrenme 3amad Ha MPOLEHTHI. BhIpa’keHWE OTHOIICHUSA
BCJIWYHUH B MPOIICHTAX.

Ilonoswcumensvnvie u ompuyamenvhivlie Hucia

IlonoxurenbHbIe U OTpULIATEIbHBIC YKUcia. [lenbie ynciaa. Monynb
4ucia, TeoOMeTpUYEecKass HUHTepOpeTaunuss MOAYJIs  Yucia.
MN3o0OpakeHre dYWcesl Ha KOOPJIWHATHOW TmIpsiMol. UYmMCIOBBIC
npoMexXyTku. CpaBHeHUEe Yucesl. ApudMeTHdecKue JIeHCTBUS C
MOJIOKUTCIIBHBIMU U OTPHUIATCIIBHBIMU YHUCIaAMH.

IIpsimoyrosibHass ~ cucremMa  KOOpAWUHAT  HaA  IIJIOCKOCTH.
KoopauHaTel TOYKHM Ha IUIOCKOCTH, aOcuucca W OpJauHATA.



ITocTtpoenne Touek U GUTYp Ha KOOPAUHATHOU ITLIOCKOCTH.

bykeennvie eviparcenun

IIpumeHeHne OYKB TSI 3alIUCU MAaTEMAaTUYCCKHUX BBIPAXKCHUU U
npemioxxenuii. CoiicTBa apudMeTHIECKUX JeHcTBUW. BykBeHHBIE
BBIDXKEHUSI U YHUCIOBBIE IMOJCTaHOBKU. ByKBEHHBIE paBEHCTBA,
HaXO0XXJCHHUE HEU3BECTHOTO KOMMOOHEHTa. Dopmylibl; (OPMYJIbI
nepuMeTpa W IUIOIIAAW TIPSIMOYTOJIbHUKA, KBajpara, oO0BEMa
nmapasuiesieriiieia u Kyoa.

Pewenue mexkcmosvix 3zaoau

Pemienne TEKCTOBBIX 3amady  apUPMETUYECKHM CHOCOOOM.
Pemenue mormdeckux 3amad. PemieHue 3amay mmepeOOpoM BCeX
BO3MOKHBIX BapHaHTOB.

Pemenne 3apmad, coaeprkamux 3aBUCUMOCTH, CBS3BIBAFOIIIHX
BEJIMYUHBI: CKOPOCTb, BPEMS, PACCTOSIHUE; IIeHa, KOJIHNYECTBO,
CTOUMOCTB; IIPOU3BOAUTCIBHOCTD, BpeMsi, 00bEM paboThl. EnuHUIIEI
H3MEpPECHUSI: Macchl, CTOMMOCTH;  PacCTOSHHUs, BpPEMEHH,
ckopoctH. CBsI3b MEXKIAY CAUHUIIAMH UW3MEPEeHUs KaXXIOU
BEJIMYHUHBEI.

Pemenune 3ajad, CBSI3aHHBIX c OTHOILIICHUEM,
OPOTNOPLUHUOHATBHOCTBIO BEJIUYHH, MPOLIEHTaAMU; peuleHue
OCHOBHBIX 3a71ad Ha APOOWH MPOIICHTHI.

Or1eHka u OPUKHIKA, OKpyTJICHUE pe3ybpTaTa.

CocraBieHne OyKBEHHBIX BBRIPaKCHHH 110 YCIIOBHUIO 3aa49H.

IlpencraBienne MaHHBIX C IIOMOIIBIO TaOJWUIlT W JUArpaMM.
CronbuaThele AUarpaMMbl: YTeHHE U MOCTpoeHHEe. UTeHne KPYyTOBBIX
JuarpaMMm.

Haznaonaa zeomempus

Harnsiaaeie npeacrasiieHust o Gurypax Ha INIOCKOCTH: TOYKa,
npsimasi, OTPe30K, Jy4, Yyroj, JOMaHas, MHOIOYyroJbHHUK,
4eThIPEXYTOJIBHUK, TPEYTOJIBHUK, OKPYXHOCTh, KPYT.

B3aumHoe pacnosiokeHue ABYyX MHOPSIMbIX Ha IUIOCKOCTH,
napajieIbHbIC OpsiMbIC, HEePHCHIUKYJISIPHBIC OpsiMbIC.
H3MmepeHne pacCTOSTHUM: MEXIy JABYMSI TOYKaMH, OT TOYKH IO
OpsIMOW; IJIMHA MapuipyTa Ha KBagpaTHOMW CEeTKe.

HM3mepenne U NOCTPOCHHE YIJIOB C MOMOIIBIO TPAHCIOPTHPA.

Bunsl TPEYroJIbHUKOB: OCTPOYTOJIbHBIH, PSIMOYTOJIbHBIN,
TYIIOYTOJIbHBIN; paBHOOEIPEHHBIMH, PaBHOCTOPOHHUM.
YHeThIpEXYTroJabHUK, npUMEpPBI YeThIPEXYTOJIBHUKOB.

IIpssMOyTOJIBHUK, KBaJpaT: HCIIOJIb30BAHUE CBOWCTB CTOPOH,
yriaoB, amaroHanei. M3oOpaxeHue reoMeTpudecKux ¢GUryp Ha
HEJIMHOBaHHOW OyMmare ¢ HCIIOJIb30BaHUEM LHUPKYJs, JHWHEHKH,



YTOJBHHUKA, TpaHcmiopTupa. [locTpoeHns Ha KiieTdaTo Oymare.

ITepumerp w™MHOroyroasHHKa. [loHsATHE T1LIOIMAanW UTYPHI;
eaquHUNbl u3dMepeHus: I1uomanu. [IpubnmxkEéHHOEe H3MepeHue
mwromanu ¢GUryp, B TOM YHCJIE€ Ha KBaJpaTHOH CETKe.
IIpubnmx€HHOE W3MEpPEHHE IHHBI OKPY>XHOCTH, IUIONIAINA
Kpyra.

CumMeTpHusi: HeHTpajibHasl, OceBasi U 3e€pKajibHAasE CUMMETPHHU.
ITocTpoeHne CUMMETPUYHBIX (PUTYP.

Harnsinaele mnpencraBiieHHss O INPOCTPAHCTBEHHBIX (urypax:
napajuiejiernunes, Ky0, nmpusMa, mupamMulia, KOHYC, HMWJIHUHApP, IIap
n cdepa. HMzobOpakeHHe MNPOCTPAHCTBEHHBIX Guryp. Ilpumepsr
pa3BEPTOK MHOTOTPAHHHMKOB, LMJIMHApa ©u KoHyca. Co3naHue
MoOJeJNIe MPOCTPAHCTBEHHBIX ¢Guryp (M3 Oymaru, IIPOBOJIOKH,
TMJTACTHIIMHA | JIP.).

ITousitne o00BEMa; enuHUNBI U3MepeHHss o00BéMa. OO0BEM
OpPsIMOYOJIBHOT'O mapajuiesienuiiena, Kyoa.

Auredpa

7 kaacce

Yucna u éviuucnenusn
PaunonansHele yucna

JpoOu OOBIKHOBEHHBIC U JICCATUYHBIC, IIEPEXOJ OT OJHOU (POpPMBI
3armucH Japobeit k npyroi. [ToHsTHE panMOHAIBPHOTO YHCIA, 3aITUCh,
CpaBHEHHE, yIopsA0UYNBaHUAC paloHaIbHBIX qHCell.
ApudmeTrndeckue OCHCTBHUS C palMOHAJIbHBIMU YHUCIaMU. PemicHue
3a7a4 U3 peajJbHOU MPaKTUKN HA YacTH, Ha APOOH.

CreneHn c HaTypadbHBIM ImoKa3aTeJieM: ompeaeieHue,
npeoOpa3oBaHUC BBIPAKCHUI HAa OCHOBE ONPCICICHUS, 3alHCh
Oompmnx uucen. [IpomeHThl, 3amuchk OPOICHTOB B BHUIAE IpOOH H
IpoOW B BHUJIE NMPOIIEHTOB. TpHM OCHOBHBIC 3aJadd HaA MPOICHTHI,
pemienue 3agay u3
peajrbHON NpPaKTUKH.

IIpnMmeHneHme MpPU3HAKOB JISITUMOCTH, PA3JIO’KEHHUE HA
MHOXXHUTEIHU HATYpaJbHBIX UHCEI.

PeanpHBIC 3aBHCHMOCTH, B TOM YHUCJE IIpsiMas U oOpaTHas
OPOTIOPLHUOHAIIBHOCTH.

Ancedpauueckue ewvipajrcenus

IlepemeHnHbIe, YHCIIOBOE 3HAYEHWE BBIPAKEHUS C NEPEMEHHOMU.
JomycTrMplie 3HAaYCHUS ITepeMeHHBIX. [IpeacTaBieHne 3aBHCUMOCTH
MEXIy BEIWMYMHAMHU B BHIC (GOpMyIibl. Beruucienus no dopmyiiam.
IIpeoOpa3oBanme OYKBEHHBIX BBIPAXXCHHUU, TOXKJASCTBEHHO paBHBIC



BBIpa)KCHHUS, TIPaBUiIa MPEOoOpa30BaHUI CYMM U IIPOU3BEIACHUN, Ipa-
BUJIa PACKPBITUSI CKOOOK U MPUBEACHUS MOJOOHBIX ClIaracMbIX.

CBoiicTBa CTEIIEHN C HATypPaJIbHBIM ITOKA3aTEJIEeM.

OnHousieHbl U MHorouieHbl. CteneHb MHoroujeHa. ClioXeHHeE,
BBIYUTAHUE, YMHO>XE€HHE MHOIO4WJIEeHOB. DOpPMYJbl COKPALIEHHOTO
YMHOXXEHHS: KBaJapaT CyMMBI W KBajapaT pasHoctu. Popmyna
pasHocTu kBaapatoB. Pa3znokeHHe MHOTOWICHOB Ha MHOXHUTEJIH.

Ypasnuenus

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, IIpaBUjia IpeoOpa3oBaHUs
YpaBHEHUSI, pABHOCHUJIBHOCTHh yPaBHECHUH.

JIuneliHoe ypaBHEHHME C OJHOW IEPEMEHHOM, 4YHCIO KOpHEH
JIMHEWHOTO ypaBHEHHUs,  pelIeHHE JIMHEHWHBIX YpaBHEHUIA.
CocTaBieHHe ypaBHCHUI IO YCJIOBHIO 3amadi. PemeHne TEeKCTOBBIX
3aJ1a4 C TIOMOIIbIO YpaBHECHUM.

JIuneiiHoe ypaBHeEHHE C JBYMsI IIEPEMEHHBIMM M €ro rpaduk.
Cucrema JByX JIMHEWHBIX YPaBHEHUM C JABYMsI IIEPEMEHHBIMHU.
Pemenne cuctemM ypaBHEHHNW CIIOCOOOM TIOJACTAaHOBKHU. IIpumepsl
peIIeHUs] TeKCTOBBIX 3a7ay C IMOMOINBIO CUCTEM ypaBHCHUM.

Koopaunatel u rpapuxu. OyHKIMN

Koopannara Touku Ha 1ipsgMoW. UYuCIOBBIE NPOMEXKYTKH.
Paccrosinue Mexx1y AByMsI TOUKaMH KOOPJAWHATHOW NMPSIMOU.

TIpssmoyrosbHas cuctemMa KoopauHat, ocu Ox u Oy. Abcuncca u
opJIMHaTa TOYKH Ha KOOpAWHATHOI 1tockoctu. [Ipumeps! rpadukos,
3a1aHHbBIX popMmysiamMu. UreHue rpadMKoB peaJibHBIX 3aBUCUMOCTEH.

TTousitne pyuknmu. 'padpuk dyaknuu. CBoiicTBa QyHKIINHA. JInHEH-

Hast pyHKOMs, € rpaduk. ['padpuk pynkumuu y = Ixl. 'paduueckoe
pelIeHne THHEWHBIX yPaBHEHUH ¥ CHCTEM JTMHEHHBIX YPaBHEHUM.

8 Kkmacc

Yucna u evluucnenusn

KBanparHeiii kopeHb u3 uucia. [loHsaTue 00 upparmoHaIbHOM
gyucne. JlecaTUUHBIE TPHUOMDKCHHUS HPPAUOHAIBHBIX  YHCEI.
CpoiicTBa apu@METHUYECKHX KBaJApaTHBIX KOPHEH ©W WX
OPUMCHCHHE K MPEOOpPA30BAHHUIO YHCIOBBIX BBIPAXKCHUU H
BBIYUCIICHUSIM. J[eHCTBUTCIIBHBIC YHCIIA.

CrerieHb C IIEJIBIM ITOKazaTesieM U €€ cBoucTBa. CraHaapTHas
3aIuCch 4ucIa.

Anzebpauueckue evlparxceHus

KBanpaTHbplii TpEXUICH; pPa3IOKCHUE KBAJIpPaTHOTO TPEXUJicHa Ha
MHOYHUTCIIH.



AnreOpandeckass ApoOb. OCHOBHOE CBOWCTBO aireOpaudecKoi
poowu. CrnoxeHue, BBIYUTAHUE, YMHOXCHHE, JICJICHUC
anrebpandeckux apooOeil. PanuoHanbHbIE  BBIPAXKEHUS W HX
npeobpa3oBaHUeE.

Ypasnenusa u nepasencmea

KBagpaTtHoe ypaBHeHUE, (hopMysia KOPHEH KBaAPATHOIO YPaBHCHUSI.
Teopema Buera. Peuienue ypaBHEHHUM, CBOOSIIIMUXCS K JIMHEHUHBIM U
KBagpaTHBIM. [IpocTeiimme npoOHO-pannoHaIbHBIC YPAaBHEHUS.

I'paduueckas mHTEpIIpeTaIisl YPAaBHEHUN C ABYMS NEPEMEHHBIMHA
U CHUCTCM JIMHCWHBIX yPaBHCHHUU C ABYMs nepeMeHHbIMHU. [Ipumepst
pCILICHUS CUCTEM HEJIWHCHWHBIX YPAaBHCHUN C ABYMsI EPCMCHHBIMH.

Pemienue TeKCTOBBIX 3a7ad ajircOpamdecKUM CHOCOOOM.

YucnoBble HEpaBEHCTBA M UX cBoMcTBa. HepaBeHcTBO C¢ oaHOU
nepeMeHHoW. PaBHOCUIILHOCTH HEepaBEeHCTB. JIMHEWHbBIE HEpAaBEHCTBA
c onHolt mepeMeHHOW. CHUCTEMBl JUHEHUHBIX HEPABEHCTB C OJIHOU
epeMEHHOH.

Dynkyuu

IMousitne ¢yukuuu. OONacTh ONpeneieHUuss W  MHOXECTBO
3HaueHUi QyHkimnu. CrocoOb! 3amaHust QyHKINIM.

I'padux ¢pysnkuun. Urenune cBoicTB ¢pyHKUMH 1O €€ rpaduky.
ITpumepsl rpadukoB GYHKIHUH, OTPAKAKOIIUX pealbHbIC HPOIECCHI.

DyHKIINH, OTTUCHIBAIOIINE TIPAMYIO U OOpaTHYIO MPOTOPIIHOHAIIHHEIC

3aBUCHUMOCTH, WX TpauKu.

dynkuuu y=x%, y=x3,y= K, y=Ix.

I'paduueckoe penieHue ypaBHSHHU U CUCTEM ypPaBHCHUM.
9 kiacc

Yucna u evluucnenusn
JlelicTBUTENBHBIC YHCIIA

PammonanpHple YHcla, HWppanHuOHAIbHBIE YHCIA, KOHEYHBIC W
OECKOHEYHBIC OECATHYHBIE IpoOH. MHOXXECTBO JAEeHCTBUTECIBHBIX
YHUCeJl, JICUCTBUTCIILHBIC YHCJIAa KaK OCCKOHCYHBIC JCCSITHYHBIC
Ipobu. B3amMHO OITHO3HAYHOE COOTBETCTBHUC MEXKJIY MHOMXKECTBOM
JEHUCTBUTEJILHBIX YHCEJI U KOOPJAMHATHOW MPSIMOM.

CpaBHEHUE ICHCTBUTCIBHBIX YHCEI, apU(PMETUICCKUEC ACHCTBHUSIC
JIGMCTBUTEIbHBIMU YHCIIAMH.

H?)MC}’)(?HI/IS{7 HpI/IGJII/I)KeHI/ISI, OLICHKH
Pa3MepI>I 00BEKTOB OKpYyXKaroumero Mupa, JJIUTCIBbHOCTH

IIPOLIECCOB B OKPYKAIOIIEM MUpE.
IpubnuxéHHOE 3HAYCHUE BEJIIMYUHBI, TOYHOCTH MTPUOTHIKCHUSI.



Oxkpyrnenue gucen. [I[pukuaka U OIeHKa pe3yIbTaTOB BEIYUCICHHH.

Ypasnenusa u nepasencmea
VpaBHeHUS ¢ OHOM NepeMEeHHOH

Jluneitnoe ypaBHeHue. PenieHune ypaBHEHHI, CBOJISIIIMUXCS K
JIUHEUHBIM.

KBanparnoe ypaBHenue. Penienue ypaBHEHHH, CBOISIIIIUXCS K
kBagpaTHbIM. bukBaapatHoe ypaBHeHue. Ilpumepsl penreHus
ypaBHEHUIl TpeTbell U UYeTBEPTONM CTENEHEH pa3joXXEeHUeM Ha
MHO>XXHUTEIIH.

Pemenue APpOOHO-paMOHAILHBIX YpaBHEHUH.

Pemrenne TeKCTOBBIX 3a4a4 alreOpaniecKuM METOIOM.

Cucrembl ypaBHEHUH

VpaBHEeHHE C ABYMS ITIEpeMEHHBIMH U ero Tpaduk. Pemenue
CHUCTEM [JBYX JHWHEWHBIX YypPaBHEHUH C JOByMs TIEPEMEHHBIMH.
Peuienue cucrteM IByX ypaBHEHHM, OTHO U3 KOTOPBIX JIMHEHHOE, a
Ipyroe — BTOPOU cTeneHu. | paduyueckass HHTESPIIPETAIUS CUCTEMBI
YpaBHECHHH C IBYMS HNEPEMEHHBIMH.

Pemienue TeKCTOBBIX 3a7ad ajrcOpamdecKUM CHOCOOOM.

Hepagenctna

YHucnoBble HEPABEHCTBA U UX CBOMCTBA.

Peuienue nuHEeMHBIX HEPABEHCTB C OJHON INepeMeHHON. Pemenue
CHUCTEM JIMHEUHBIX HEPABEHCTB C OAHOW mepemeHHoU. KBagpaTtHbie
HepaBeHcTBa. [ paduueckass HHTEpIIpeTalUsI HEPABEHCTB U CUCTEM
HEPaBEHCTB C JIBYMsI IEPEMEHHBIMU.

Dyukyuu
KBanparuunast pyuknusi, e€ rpadpuk u ceorictBa. [Tapadona,
KOOPIWHATHI BEPIIUHEI TapaboiIbl, OCh CHMMETPHH ITapaOoIbl.
I'padukn ¢ynxumii:
k o
y =kx, y = kx + b, y ==Y =x3, y :\Jc_, y=|X| 1 ux cBOWCTBa.

Yucnosvle nocnedosamenbHocmu

Onpezenenne u CrocoObl 3aJaHUST YUCIOBBIX MOCIIEI0BATEIbHOCTEH

ITousarue YHCJIOBOM MOCJIEOBATCIBHOCTH. 3amanue
MOCJIEIOBATEIILHOCTH PEKYpPpeHTHOU ¢opmynol U GopMyson n-ro
qJIeHa.
Apudmerndeckas u reoMeTpudecKas Mporpeccuu

ApudmeTndeckass 1 TeoMeTpHUIecKasl mporpeccuu. opmMyibl n-TO
wicHa apu@METUYCCKONW U T'COMETPHUUYCCKONW NPOTPEeCCUil, CYMMBI



TIEPBBIX 71 YICHOB.

WN300pakeHre 4YIEHOB apu(PMETHUYECKOW ¢ TeOMETPUUYECKOU
NpOrpeccuii TOYKAaMMU Ha KOOPJAMHATHOW IJIOCKOCTH. JIMHEWHBIN M
3KCHOHCHIUAIBHBIN PocT. CI0XKHBIC MTPOIICHTHI.

T'EOMETPUA

7 KJ1acc

HaganeabIe TOHATHS TeoMeTpuH. Todka, mpsiMasi, OTPE30K, JIyd.
VYron. Bwuasl yriaoB. BepTrukanbHblE W CMEXHBIE  YIJIBI.
Buccekrpuca yria. Jlomanasi, MHOTOYToOJIbHUK. IlapainineinbHOCTh U
MePIECHANKYJIIPHOCTH NPSIMBIX.

CUuMMeTpUYHBIE durypsr. OcHOBHEBIE CBOICTBa oceBoit
cumMmeTpuu. [IpuMepsl CHMMETPUH B OKPY’KAIOIIEM MUpE.

OCHOBHBIE TIOCTPOCHHS C TIOMOIIBIO IUPKYJIsI W JIHHEUKH.

Tpeyroaruuk. BricoTa, MeanaHa, OUcCCEeKTpHca, UX CBOMCTBA.
PaBHOOEnpeHHBI W paBHOCTOPOHHUH TpeyrojlbHUKH. HepaBeHCTBO
TpEyTroJbHHUKA.

CpolicTBa W TpHU3HAKH PaBHOOEAPEHHOTO TpPEyroJbHHUKA.
IIpu3aakm paBeHCTBA TPECYTOJILHUKOB.

CpoiicTBa W MPHU3HAKN HapaJuIeIbHBIX NPAMBIX. CymMMa yrios
TpeyrojbHUKA. BHEITHNE yTABI TPEYyTrOJIbLHHUKA.

IIpsasmoyrosbHbIMI TPEYTroJbHUK. CBOWCTBO MeJIuaHbl
OpsSIMOYTOJIBHOTO TpPEyrojbHUKA, HOPOBEAEHHOW K THUIOTEHY3E.
Ipu3naku paBeHCTBa MIPSIMOYTOJIbHBIX TPEYTroJIbHUKOB.
I[IpssMOyTONIBLHBINA TPEYTOJIBHUK C yriioM B 30°.

HepaBeHncTtBa B TreoMeTpuHM: HEPABEHCTBO TpEyTroJbHUKA,
HEpPaBEHCTBO O JIMHE JIOMaHOM, TeopeMa o OoibIIeM yTJiie u
OOJIBIIICHCTOPOHE TPEYTroJdbHUKA. [ISpIICHAUKYJIISIP U HAKJIOHHASI.

I'eomeTpuueckoe MecTo Touek. buccekrpuca yria U cepeIUHHBIN
NEPIICHIUKYJIISIP K OTPE3KY KaK Fr€eOMETPUUYECKHE MECTa TOYEK.

OKpy>XHOCTh U KPYT, XOpJia U AMaMeTp, UX cBocTBa. BzaumHuoe
pacnojyioKeHue OKPYKHOCTHU U mpsimoii. KacarenbHast u cekymas K
okpyxHOCTH. OXpy>XHOCTH, BIIMCaHHas B yroj. BmmcanHas wu
OITMCaHHAasI OKPYKHOCTH TPEyTroOJbHUKA.

8 Kimacc

YerweipéxyronbHuku. [lapamienorpamMmm, ero MOpU3HAKH U
cBoiicTBa. YacTHpIe ciydau HOapajuieiorpaMMoB (MIPSIMOYTOJILHUK,
poMO, KBaapaT), UX MPHU3HAKH U CBoWcTBa. Tpamnenusi, paBHOOOKas



Tpaneuus, €€ cBoOMcTBa U Npu3Haku. IIpssMoyronbHas Tpanemnusi.
Meton ynsoenuss meauanbl. llenTtpanbHass cummerpus. Teopema
®daneca 1 TeopeMa O MPOHNOPLUUOHAIBHBIX OTPE3KaX.

Cpennne JHHWUM TpPEyroidbHHUKa W Tpameumu. ILleHTp Macc

TpEeyroJjibHUKA.

ITomoOue TpeyroJdbHUKOB, Kod(pdumueHt momodus. I[IpusHaku

MOO00UsI TPEYroJbHHUKOB. IIlpuMeHeHHWE NOmMOOHus TIpU PEUICHUH

MPaKTUYIECCKUX 3a/ad.

CaoiicTBa 1uiomaneii reomerpudeckux ¢uryp. @opmyisr st
IJIOMaa TPEYTOJIbHUKA, IapajiejiorpaMma, pomMOa W Tpamneluu.
OTHONIeHUE TUIOINAIeH TTOJ0OHBIX QUTYDP.

Brruncnenne 1uromaneid TpeyroJIbHUKOB M MHOTOYTOJBHUKOB Ha
KJIeTYaTOM Oymare.

Teopema Iludaropa. Ilpumenenune Tteopembl [ludaropa mpwu
pemeHny NpakTHYeCKUX 3a7ad.

CuHyC, KOCHHYC, TaHT€HC OCTPOTO yria MpPsSIMOYTOJEHOTO
TpeyroigrHuKka. OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKJIECTBO.
Tpuronomerpudeckue ¢yHKIUU yrioB B 30°, 45° u 60°.

Brincanablie B meHTpaJIbHBIC YTIIBI, YTOJ MEXIY KacaTeJIbHOU U
XOpJAOH. VYTJbl MEXJAYy XOpAaMH W CEeKyniMMHu. BnucanHble u
ONHMCaHHBIE YETHIPEXYTOJNbHUKH. B3anMHOE pacroJioKeHHE IBYX
okpyxxHocteil. Kacanne okpykHocreid. OOuiue kacaTeiabHbIE K ABYM
OKPY>KHOCTSM.

9 kiacc

Cunyc, kocwHyc, TaHreHc yriioB ot 0 mo 180°. OcHoBHOE
TPUTOHOMETPHUUYECKOE TOXKAeCTBO. DOpMyJIbl IpUBEICHUSI.

Pemenne TpeyrompHukoB. Teopema KOCHHYCOB UM Teopema
CUHYCOB. PeliecHHE TPaKkTUYSCKHUX 3ajlad C HCIOJIb30BAaHUCM
TEOPEMBIKOCUHYCOB U TEOPEMBI CHHYCOB.

IIpeoOpa3oBanue MOI00usI. ITogoOue COOTBETCTBECHHBIX
SIIEMEHTOB.

Teopema 0 TIpOW3BEOCHWH OTPE3KOB XOPI, TEOPEMBI O
MPOW3BENCHUM  OTPE3KOB  CEKyIHX, TeopemMa O  KBaapaTe
KacaTeJbHOM.

BexTop, ngmmHa (MOIYnB) BEKTOpa, COHAIPAaBICHHBIE BEKTOPHI,
MPOTHUBOIIONIOKHO  HAINPAaBICHHBIE  BEKTOPHI, KOJUIMHEAPHOCTH
BEKTOPOB, PAaBCHCTBO BCEKTOPOB, OINCpalMU HAJl BEKTOPaMHU.
Pasno)xerme BeKTOpa MO JBYM HEKOJJIMHEAPHBIM BEKTOpPaM.
Koopamaarer Bektopa. CralsgpHOE TPOU3BEIACHHE BEKTOPOB,
OPUMCHCHUE JJISI HAXOXKICHUsS JUIUH U yTJIOB.

JlexkapToBBI KOOPAMHATHI Ha IJIOCKOCTHU. Y pPaBHEHUS NPSIMOU U
OKPY>XHOCTH B KOOpAMHaATaxX, II€PECeUYCHUE OKPYKHOCTEH U



OpsAMBIX. MEeTOZ KOOPIUHAT U €T0 IPUMEHEHHE.

IlpaBunbubie MHOrOyrojabHuKH. JlnmmHa oxpykHoctu. I'panycHas
W paamaHHas Mepa yrjia, BBIUUCICHHUE JJIHH AYT OKPY>KHOCTEH.
ITnomane Kpyra, ceKTopa, CerMeHTa.

JIBHO>KeHUsI IUIOCKOCTH W BHYTPCHHHE CHMMETpUu GUryp
(pnemMeHTapHbIE MIPEACTABIICHUS ). IMapannenpubiii nepeHoc.
IToBoporT.

BEPOATHOCTDb U CTATUCTUKA

7 KJ1acc

IIpencraBinenue AaHHBIX B BHUE TAaOIHIL, AUarpaMm, rpadukoB.
3anosHenue  TabiML, YTEHHE H  IMOCTPOCHHUE  JuarpamMm
(cTtonOukKoBBIX (cTONOYATBHIX) W KpYroBbix). UYUrenwe rpaduxkon
peanbHbIX TporeccoB. M3Bieuenune uHpOpMaAMH W3 JHATPAMM H
TaOJINL, UCTIOJIb30BAHNE U MHTEPHpPETAlNs JaHHBIX.

OmnucaresibHasl CTaTUCTHUKA: cpejHee apudMeTHyecKkoe, MeJHaHa,
pa3max, HanOoJIbIIIee U HAaUMEHbIIIEE 3HAYCHUsI HA0Opa YHUCIIOBBIX
naHHbIX. [IpuMepsl ciiydailHOM M3MEHYHUBOCTH.

CnydalHbIH  JKCIiepuMeHT (OIBIT) | CclIydaiiHOoe COOBITHE.
BepostHOocTh M 4actoTa. PONb MallOBEpPOSTHBIX M HPAKTUUYECKH
JIOCTOBEPHBIX COOBITMH B mpupoiae W B obmectBe. MoHeTa H
HUrpalibHasi KOCTHB TEOPHUH BEPOSTHOCTEH.

I'pad, Bepmmnaa, pedbpo. CremeHb BepmuHBI. Yucio p&bep u
cyMMapHasi cTelneHb BepuuH. [IpencraBieHue o cBsi3HOCTH rpada.
Henu u uwmkael. Ilytn B rpadax. O6xon rpada (dHIEPOB IIyTh).
IIpencraBienne o0 opueHTHpoBaHHOM Trpade. Pemrenne 3amadc
IIOMOIIBIO TpadoOB.

8 kiacce

IIpencraBienne OaHHBIX B BUAE TaOJNHWIl, AHAarpamMm, T'padUKOB.
MHOXECTBO, JIEMEHT MHOKECTBa, IMOJAMHOXKecTBO. Omnepauuu Haxg
MHO>XECTBaMU: OO0BbEAMHEHHE, NepecedycHue, nonosiHeHue. CBocTBa
omepanuii HaJl MHOXXECTBAMH: TEPEMECTHUTEIBHOE, COYEeTaTeIILHOE,
pacupenenuTenbHOe, BKIIOYCHUSA. lIcmonbp3oBaHWe TpadUIECKOTO
MIPEJICTABICHUSI MHOXECTB JJIsl ONHCAHUS PEaJbHBIX
MPOIIECCOB M SIBJICHUW, IPU PEIICHUU 3a1a4.

N3mepenne paccenBaHusl JaHHBIX. Jlucriepcuss M cTaHAapTHOE
OTKJIOHEHHE YHUCIOBBIX HabopoB. Jlmarpamma paccenBaHHS.

DnemeHTapHble cOObITHS  ciaydaliHOro omnbita. CiyvaiiHbie
coOnITHs. BepostHocTn coObiTii. OTBITEI ¢ PaBHOBO3MOXXHBIMU
3JIeMEHTApPHBIMHU COOBITHUSIMHA. CiydalHbIH BBIOOP. CBSI3b MEXIY
MaJIOBEPOSTHBIMH M TIPAKTUYECKH JOCTOBEPHBIMH COOBITHSIMU B



Ipupoie, OOMIECTBE M HayKe.

Hepeso. CaoiicTBa JIEpEBBHEB: €IUHCTBEHHOCTb MmyTH,
CYIIIECTBOBAaHHE BUCAYCH BEPIINHBI, CBA3h MEXKIAY UYHCIOM BEPIINH
u  4guciom péd6ep. IlpaBmino ymHOXeHUs. PemnreHne 3amgad ¢
noMmomieio rpadoB. IlporuBomosioxkHble coObITHA. Juarpamma
Diinepa. O0ObeIUHEHUE H TIepeceueHue coObITuil. HecoBMecTHEIE
COOBITHS. dopmyna  crokKeHUs BEPOSITHOCTEH. VYcnoBHas
BEPOSITHOCTh. [lpaBuino ymHOxeHusi. He3aBucumbie coOOBITHS.
IIpencraBieHne 3KCIIEpUMEHTAa B BHUAC AcpeBa. PelieHue 3amad Ha
HaXO0’XKJICHUE BEPOSITHOCTEM C TIOMOIIBIO JiepeBa CJIy4ailHOTO
SKCIIEPUMEHTA, Auarpamm OMiepa.

9 kiacc

IlpencraBieHnne maHHBIX B BHJE TAOJIWIl, guarpamMMm, rpa¢mKoOB,
MHTEpIIpeTanus JaHHbIX. UTeHHe U mocTpoeHHue TabiuI, auarpamm,
rpadvKOB I10 pPeaJbHBIM JIaHHBIM.

IlepecranoBku u dakropuan. CoyeTaHUs] M YHUCIO COYCTAHHH.
Tpeyronsnuk Ilackana. PemreHue 3amad ¢ UCIHOJBb30BaHUEM
KOMOHWHATOPHUKHU.

I'eomeTpuueckast BeposiTHOCTb. CilydyalHBIM BBIOOp TOYKH M3
(purypsI Ha MIIOCKOCTH, U3 OTPE3Ka U U3 AYTH OKPYKHOCTH.

WUcneiTanme. Ycrnex m Heymada. Cepusi WUCOBITAHUH IO TIEPBOTO
ycrnexa. Cepust ucnbiTanuii beprynnu. BepositTHocTH CcOOBITHI B
cepuu ucnelTaHul bepuynnu.

CnyuaiiHass  BeJMYMHA UM paclOpenesieHHue  BepOsSATHOCTEH.
Maremartuueckoe OXUJaaHUEe u JIACTICPCHUS. Ilpumepsl
MaTeMaTHYECKOTO OXHUJAHUS KaK TEOPETHYECKOTO  CpPEIHETO
3HAUYEHUs BEJIMYMUHBL. MareMaTuueckoe OXHIaHUE U JUCHEepCus
CllydyalflHON BEIMYUHBI
«YHUCIO YCIIEXOB B CEPHU HCTBITAHUNA BepHymmnmy.

I[TousitTne o 3akoHE OOJBIIMX YHceNd. VM3MepeHHne BeposTHOCTEHC
MoMoOIIbI0 4YacToT. Poib M 3HaUYeHHE 3aKOHA OOJIBIIMX YHCET B
npupojie U obIIecTBe.

IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS

YYEBHOI'O IIPEIMETA «MATEMATHKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMA

OcBoenue ydeOHOro mpeamera «MaremMaTHKa»  JOJHKHO
oOccrieynBaTh JOCTHIXKCHHE Ha YPOBHE OCHOBHOI'O OOIICro
oOpa3oBaHUs CJICAYIOUIUX JIMYHOCTHBIX, MECTANPECAMETHBIX U
MPEeIMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIbTATBI



JImyHOCTHBIE pE3yNbTaThl OCBOCHHS IIPOTPaMMBI  y4eOHOTO
npenmera «MaremaTuka» XapaKTepHU3yITCs:

HanHOTH‘ieCKOC BOCIIMTAHUE!

MPOSIBJICHUEM HMHTEpPEca K NPOIIJIOMY U HACTOSIIEMY POCCUNUCKOM
MaTeMaTHUKH, [EHHOCTHBIM OTHOIICHUEM K JOCTHKCHUSIM
poccuiickuxX MaTeMaTUKOB W POCCHUHUCKOM MaTeMaTU4eCcKOH
MIKOJIBI, K UCITOJIb30BAHHUIO dTHUX JIOCTHXXSHUN B JIPYTUX HayKax U
NpUKIaTHBIX C(hepax.

Fpamuaﬂcxoe U JYXOBHO-HPABCTBEHHOC BOCHHUTAHHUEC!

TOTOBHOCTBIO K BBIIIOJHEHHIO OOS3aHHOCTEH TIpakKJaHUHA U
peajM3aly ero mnpas, IPEICTaBICHHEM O MaTeMaTHYEeCKHUX
ocHOBax (YHKIMOHUPOBAHUS PAa3JIUYHBIX CTPYKTYp, SIBIICHHUMH,
Opoueayp TpakIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI H IIp.);
FOTOBHOCTBIO K OOCYKIACHHIO dTHYECKHX IPOOJIEeM, CBA3aHHBIX C
MNPAaKTHYECKUM NPUMEHEHHEM JOCTIIKCHUHM HayKH, OCO3HAHHEM
B@XXHOCTH MOPaJbHO-3THYECKNX MPUHIOUIIOB B JEATECIHLHOCTHU
Yy4EHOroO.

TpynoBoe BocnuTanue:

YCTAaHOBKOW Ha aKTHBHOE yYacTHE B PEUICHHH NPAKTHUECKUX
3ajlady MaTeMaTU4YeCKOW HampaBJIEHHOCTH, OCO3HAaHUEM Ba)XHOCTH
MaTeMaTH4ecKoro oOpa3oBaHUS HA TPOTSDKEHHUHM BCEH XHU3HU IS
ycmemHo TmpodeCCHOHAITBHON  JESITEIILHOCTH W pa3sBUTHEM
HEOOXO/MBIX YMCHHUW; OCO3HAHHBIM BBIOOPOM H IMOCTPOCHUECM
WHAWBUIYAJILHOW TPACKTOPHH OOpa30BaHUs M )KU3HEHHBIX IUIAHOB C
y49ETOM JTMYHBIX WHTEPECOB M OOIMIECTBEHHBIX IMTOTPEOHOCTEH.

DCTEeTHYECKOE BOCIUTAHKE:

CITOCOOHOCTHIO K IMOIMOHATBHOMY Hu 3CTETUYCCKOMY
BOCOPHUITHIO MaTeMaTHYECKHUX OOBEKTOB, 3adad, pelIeHui,
paccyXIcHHUI; YMCHUIO BUJICTh MaTeMaTUYECKHE
3aKOHOMEPHOCTH B UCKYCCTBE.

HGHHOCTI/I Hay4YHOT'O TIO3HAHUA:

OpUEHTauEeN B JESITEJIbHOCTH Ha COBPEMEHHYIO CUCTEMY
HayYHBIX IIPEICTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI
YeJIOBEKa, IMPUPOABI U OOIIECTBA, IIOHUMaHUEM MaTEMaTUYCCKOU
HAayKH KakK c@epbl YeJOBEUYESCKOU JesATECIBbHOCTH, OITAIlOB €&
pa3sBUTHS W  3HAYAMOCTH JUIA  Pa3BUTHUA  IITUBUIH3AIHH;
OBJIAICHUEM SI3bIKOM MaTE€MaTHKH U MaTeMaTHUYECKOU KYJIbTYpOu
KaK CpeACTBOM IIO3HAHUSI MHUpPA; OBJIAJICHUEM MOPOCTEHIINMHU
HaBBIKAMH HCCIICAOBATEIICKON IEITEIHHOCTH.



dusnueckoe BocnuTaHue, HOPMUPOBAHUE KYJIBTYDPBI 30POBbS 1
9MOIMOHAIBHOTO OJIArONOIyYHs:

TOTOBHOCTBIO MPUMEHSITh MaTeMaTHYECKHe 3HAHUsI B HHTEepecax
CBOETO 3J0pOBBs, BEICHHUS 3I0POBOTO OOpasza >XU3HHU (310pOBOE
nuTaHue, CcOaJaHCUPOBAHHBIM PEXKHUM  3aHSITUH U OTIbIXA,
peryisipHasi (du3nYecKas aKTHBHOCTB); CHOPMHUPOBAHHOCTHIO
HaBBIKa pedIICKCUH, MMPU3HAHUEM CBOEro IIpaBa Ha OINHMOKYy U
TaKOro Ke IpaBa APYroro 4ejoBeKa.

DKOJIOTHYECKOE BOCHHUTAHUE:

OpHCHTAME Ha IPUMCHCHHUC MaTEMAaTUYCCKHUX 3HAHUHN sl
pemieHus 3a7ad B 00JACTH COXPAHHOCTH OKpPYXKaromieil Cpensl,
MIaHUPOBAHUA  ITOCTYIKOB M OIIEHKHM WX  BO3MOXXHBIX
HOCJICACTBHUU IS OKPYXKAIOIIEH Cpedbl, OCO3HAHHEM IIJI00abHOTO
XapakTepa dKOJIOTHUSCKUX MPOOIEeM M ITyTeH UX pEIIeHUs.

JIMIHOCTHBIE PE3yIIBTATHI, 00ECTIEUNBAIOIINE aTANTAINI0 00yJAIOTIeTocs K
M3MEHSIOIIUMCS YCIIOBHSIM COLIMANIbHOM U IPUPOJAHOM CPEbL:

TOTOBHOCTBIO K JEHCTBUSIM B YCJIOBUSIX HEOIPEACIEHHOCTH,
TOBBIIICHUIO YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTHUUIECKYIO
JIEATEAbHOCTh, B TOM YHCIIE YMEHHE YUYHTHCS Yy APYTHUX IIOICH,
npuoOpeTaTh B COBMECTHOM ACSITCIILHOCTH HOBBIC 3HAHUS, HABBIKH U
KOMIETCHIIUN U3 ONBITa IPYTHX;

HEOOXOIMMOCTRIO B (QOPMUPOBAHUN HOBBIX 3HAHUI, B TOM YHCIIC
(GopmynupoBaTh WUJCH, TMOHSITHUS, THUNOTE3bI 00 O0OBCKTaX U
SIBJICHUSIX, B TOM YHCJIC PaHEC HE U3BECTHBIX, OCO3HABATH JIC(PUITUTHI
COOCTBEHHBIX B3HAHHUUW W KOMIIETEHTHOCTEH, IJIAaHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CUTYyaLHIO,
BOCIIPUHAMATh CTPECCOBYIO CHTYaIHIO KaK BBI3OB, TPEOYIOUIUN
KOHTpPMeEp, KOPPEKTHPOBATh NIPUHUMAEMBbIC PEIICHUS U JSUCTBUS,
dopmynmpoBaTh W ONECHUBATh PUCKA W  IOCJICICTBHS,
dopMHUpOBATH OTBIT.

METAIIPEJIMETHBIE PE3VJIbTATBI

MerarnpeaMeTHble Pe3yabTaThbl OCBOCHHSI MPOrpaMMbl  y4eOHOTO
npeamera «Marematuka XapaKTepU3yIOTCs OBJIaJICHUEM
VHUBEPCANbHLIMU — HRO3ZHABAMENbHBIMU  OCUCMBUAMU, VHUBEPCATbHLIMU
KOMMYHUKAMUGHBIMU OCUCMEUAMU U YHUBEPCATbHBIMU PeYAAMUEHbIMU
oeticmeusimu.

1) Vuusepcanvnvle nosnasamenvuvle  Oeticmeusi  0Oecnedusarom
Gdopmuposanue  06a308blX  KOZHUMUBHLIX — NPOYECCO8  0OYYATOWUXCS
(oceoenue MemoO08 NOZHAHUSL — OKPYIAHCAIOWE20 MUpd, npuMeHeHue



JOSUYECKUX,  UCCIe008AMENbCKUX — Onepayuil, yMenutl pabomams ¢
ungopmayuet).

bazoBrie nornueckue aeicTBUS:

—  BBISIBIATH W XapaKTEpPHU30BaTh CYIIECTBEHHBIC MPU3HAKU
MaTEeMaTUYECKUX OOBEKTOB, MOHSITHH, OTHOWLIEHUH  MEXAY
MMOHSTHUSIMH; popmynupoBarh onpeaeeHus! TTOHSITHH;
yCTaHaBJIMUBATh CyIIECTBEHHBIH MpU3HAK KJIaccu(UKannH,
OCHOBaHUS JUIsI 00OOIIEHUSI 1 CPaBHEHUSI, KPUTEPUH HPOBOJIUMOTO
aHan3a;

—  BOCIpUHHMATh, (opMynaupoBaTb U  IpPeoOPa3OBHIBATH
CY>XJICHHUS: YTBEPAUTCIbHBIC U OTPULIATEIIbHBIC, €IMHUYHBIC, YaCTHBIC
" o0IIre; yCIOBHbBIC,

—  BBISIBIATH MareMaTH4YE€CKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
nporuBopeunst B paKTax, JaHHBIX, HAOIIOICHUIX U YTBEPXKJICHHUSX;
npejiyiaraTb KPUTEPUU sl  BBISIBICHHUSI 3aKOHOMEPHOCTEH U
OPOTHUBOPEUUIL;

—  genarb BBIBOJABI C  HCIOJB30BAHHMEM 3aKOHOB JIOTHKH,
JNeAyKTUBHBIX U MHAYKTUBHBIX YMO3aKIIOUYEHHUNH, YMO3AaKIIOUEHUH IO
aHaAJIOTHH;

—  pa3buparh J0Ka3aTeIbCTBAa MaTEMaTHYECKUX YTBEPKICHHUHU
(rIpsiMble U OT MPOTUBHOIO), IIPOBOJUTH CAMOCTOSITEIILHO HECIOKHBIC
JI0Ka3aTeIbCTBA MaTeMaTHIECKUX (axros, BBICTPANBaTh
apryMeHTaluIo, MIPUBOIUTH IIPUMEPBHI u KOHTPIPUMEPBHI;
00OCHOBBIBATH COOCTBEHHBIE PACCYXKIACHUS;

— BBIOMpaATh croco0 peuieHust y4yeOHOM 3anaum (CpaBHUBATH
HECKOJIbKO BapMaHTOB pPEILICHMs, BBIOMpAaTh HanOoJee MOIXOISIINHI C
Y4ETOM CaMOCTOSITEIIBHO BBIICICHHBIX KPUTEPHUEB).

BazoBrie uccienoBaTelbCKue OEHCTBUSA:

— HUCIIOJIL30BaTh BOIIPOCHI KaK MCCIEI0BATEIbCKUI UHCTPYMEHT
MMO3HAHUS; (POPMYIIMPOBATH BONPOCHI, (DUKCUPYIOIHE TPOTUBOPEUHE,
mpoOieMy, CaMOCTOSITCIIBHO YyCTaHAaBIWBAaTh HCKOMOE U JIaHHOE,
(popMupoBaTh rUNOTE3y, ApryMEHTUPOBATH CBOK MO3UIINIO, MHCHHUC,

—  TOPOBOAUTH IO CAMOCTOSITEJIBHO COCTaBJICHHOMY ILIAHY
HECJIOKHBIN AKCIIEPUMEHT, HeOOoJIbIIIOe HCCIIeIOBAHNE o
YCTaHOBJIEHUIO ocobeHHoCTeH MaTeMaTHYECKOTO 00BeKTa,
3aBUCUMOCTEH OOBEKTOB MEXKIY COOOM;

— CaMOCTOSTCIBHO (DOPMYIIUPpOBATh OOOOIICHHUS U BBIBOJBI IO
pe3yiibTaTtamM IpOBEIEHHOTO HAOIIOICHUS, UCCICIOBAaHUS, OI[CHUBATH
JIOCTOBEPHOCTBH ITOJIYUYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000 IICHUI;

—  NOPOrHO3UMpPOBATH BO3MOMXKHOE pPa3BUTHE MpOIlecca, a TaKXKe



BBIABUTATH IIPCAITIOJIOKECHUA O €0 Pa3sBUTHU B HOBBIX YCIOBHUAX.

Pabota ¢ unpopmarnueii:

—  BBISIBJATHh HEJIOCTATOYHOCTh M HM30BITOYHOCTH HHGOpMAIHH,
JIaHHBIX, HEOOXOMMBIX JIsI PEIISHUs 3a/1a4yu;

—  BbIOUWpAaTH, aHAJIIM3UPOBATH, CHUCTEMaTU3UPOBaTh u
WHTEPIPETUPOBATh HWHGOPMAIUIO pPa3IMYHBIX BUIOB U  (DopMm
MpeCTaBICHHUS,

— BBIOHPATH bopmy peICTaBICHUS uHpopManuu u
WJUTIOCTPUPOBATh pellaeMble 3aja4d CXEMaMHM, auarpaMMaMu, WHOU
rpauKoil U UX KOMOWHAIWSIMU;

— OLIEHUBATh HAAEKHOCTh HHPOpPMAIMU O  KPUTEPHUSIM,
MPEII0KSHHBIM yUHUTEIEeM WU chopMySIMPOBAHHBIM
CaMOCTOSITEJIbHO.

2) Vuueepcanvnvie KOMMYHUKAMUBHDLE OelicMEuUs 00ecneuusaom
CchoOpMUPOBAHHOCTL COYUANBHBIX HABBIKOG 00YHUAIOUJUXCSL.

OO1enue:

—  BOCIpPUHUMATh U (QOPMYJIHUPOBATH CYXKJCHHUS B COOTBETCTBUU
C YCJIOBUSIMH M LEIISIMHA OOIICHHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh
CBOIO TOYKY 3pEHHSI B YCTHBIX M IHCHbMEHHBIX TEKCTaX, JdaBaTh
[MOSICHEHHSI 110 XOAYy PELICHUs 3aJaud, KOMMEHTHPOBATh MOIYyYCHHBIN
pe3yibTart;

— B Xxome OOCYXJeHHUs 3aJlaBaTh BOIIPOCHI 110 CYIIECTBY
o0cyk1aeMoOil TeMbI, IPOOJIEeMbI, pellacMOi 3ajladyu, BBICKA3bIBATh
HWJeu, HaleJCHHbIE Ha TOHWCK PEIISHHUS; COIIOCTABISITh CBOU
CYKJIEHUSI C  CYXICHHSIMU  JIPYrMX  yYaCcTHHKOB  JHUajora,
OOHapyXHUBaTh pa3jIMYUe U CXOJICTBO IO3HUIUN; B KOPPECKTHOM
dopme popmynmupoBaTh pa3HOTJIACHS, CBOHU BO3PaAKCHUS;

—  OpPEACTaBIISITh PE3yJbTAaThl PCEIICHUS 3aJlauyH, dKCICPHUMCHTA,
WCCIICIOBAHUS, TIPOEKTa; CaMOCTOSITeJIbHO BBIOHpaTh  (dopmar
BBICTYIUICHUsT C Yy48TOM 3ajad INpPe3eHTalMd W O0COOCHHOCTEH
ayIUTOPHUH.

CoTpyaHUYECTBO:

— TIIOHUMAaTh M HCIIOJIB30BaTh IIPEUMYIIECTBAa KOMaHIHOW H
WHIUBUIYaTbHOMN pa6oTs! opu peureHu A y4ueOHBIX
MaTeMaTUYCCKUX 3a]1a4;

— TIIpUHUMATh LEJIb COBMECTHOW NESITEIBHOCTH, MJIAaHUPOBATH
OpraHU3alMil0 COBMECTHOW paboThl, pacHpencisaTh BHUABI padoT,
JoroBapmBaThbecsi, OOCYXJIaTh TIPOIEeCC W  pe3ysibTaT padoOThI;
000011aTh MHEHHSI HECKOIBKUX JIFOAEH;

— yd4acTBOBaTh B TPYNIOBBIX (opmax padoTsl (0OCYyXIeHUS,



0o0MEeH MHEHHUSIMH, MO3TOBBIC HITYPMBI U Ap.); BBIIIOJIHATH CBOIO YacTh
paboThl M KOOPIAMHUPOBATH CBOU JCHCTBUS C APYTHMH YJICHAMU
KOMaH/IbI; OIICHUBATh KadeCTBO CBOETO BKJIaJIa B OOMIMI MPOAYKT MO
KpUTEPHUAM, CHOPMYITHPOBAHHBIM yIaCTHUKAMHU B3aUMOJCHCTBHA.

3) Vuusepcanouvie  pezynamuenvie  Oelicmeus obecnevusaiom
Gopmuposanue cmMbiCI068bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCMU.

Camoopranuzanus:

— CaMOCTOSITEJIBHO COCTaBJISITh I[UJIaH, AaJIrOPUTM pEUICHUs
3ajauyn (WJIM €ro 4YacTh), BBIOMpATh CHOCOO pEIIeHUS ¢ Yy4YEToM
HMEIOIINXCS pecypcos u COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHUPOBATh U KOPPEKTHPOBATH BAPHAHTHI PEUICHUN C y4ETOM
HOBOI MH(pOpMaLNH.

CaMOKOHTPOJIb:
— BJAJETh CIIOCO0aMH CaMOIPOBEPKU, CAMOKOHTPOJIS Ipoliecca
U pe3yJibTaTa pelIeHHUsI MaTeMaTUYEeCKOM 3a1a4u;
— M[OpeaBHACTh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH IMPHU
peuIeHUu 3a7a4u, BHOCUTH KOPPEKTHUBHI B ACSITEIbHOCTh Ha OCHOBE

HOBBIX  OOCTOSITENILCTB,  HAMJACHHBIX  OMIMOOK,  BBISBJICHHBIX
TPYAHOCTEH;

— OIICHUBATh COOTBETCTBHE pe3yabTara JIeSITEIIBHOCTH
IIOCTaBJICHHOW I1E€IM W  YCJOBHUSIM, OOBSICHATH  IPUYHHBI

JOOCTHIKCHUSI WM HEIOCTHIKCHUS IICJIM, HAXOAUTh OIIMOKY, JIaBaTh
OIICHKY PHUOOPETEHHOMY OMBITY.

[MPEJIMETHBIE PE3YJIBTATHI

IIpeamernble pe3ynbTaTbl ocBoeHUs I[IpumepHodl pabouei
IIPOrpamMMBbl IO MaTE€MaTHKE IPEICTABJICHBI IO rojaM OOydeHHs B
CICAYIOMMNX pa3lieax MporpaMMbl B paMKaX OTAEIBHBIX KypCOB: B
5—6 knaccax — Kypca «MartemaTtuka», B 7—9 Kkjlaccax — KypCOB
«Anredpa», «I'eomerpusa», «BeposiITHOCTb U CTATUCTHUKA.

Pa3zBuTHe JOrnUecKnX NpeaCcTaBICHUN U HABBIKOB JIOTHYECKOT O
MBIIJICHUST OCYIIECTBIISICTCS Ha NPOTSDKEHUHM BCEX JIET OOy4YeHHUs B
OCHOBHOM 1IIIKOJI€ B paMKaxXx BCEX Ha3BaHHBIX KYypPCOB.
Ilpenmnomaraercs, 4YTO BBIITYCKHHUK OCHOBHOM WIKOJBI CMOXET
CTPOUTH BBICKA3bIBAHUS u OTpHULIaHUS BbICKA3bIBAHUN,
pacrno3HaBaTh UCTHUHHBIE U JIOKHBIE BBICKA3bIBAHUS, MPUBOJAUTH
OpUMEPBI U KOHTPIIPUMEPHI, OBJIAAEET MOHITUSIMHA: ONPEIEICHUE,
aKkcmoMa, TeoOpemMa, J0Ka3aTeJIbCTBO — M HAYYHUTCS UCHOJIB30BATh
X IIPU BBIITOJHEHUH yUYeOHBIX M BHEYUYEOHBIX 3a7a4.



TUIAHUPYEMBIE ~ IIPEAMETHBIE ~ PE3YJITATBl ~ OCBOEHUS
MIPUMEPHOI PABOUEN TPOTPAMMBI KYPCA (II0 TOJAM
OBYYEHHUSI)

MATEMATUKA

5 knacc

Yucna u evluucnenusn

— I[ToHuMaThs U NpaBHIBHO YNOTPEOIATH TEPMUHBI, CBSI3aHHBIC C
HaTypaJbHBIMH  YHCJIAMH, OOBIKHOBEHHBIMH U  JECATUYHBIMHU
IPOOSIMH.

— CpaBHUBaTh U  YHOPSAOYMBATH  HATypalbHBIC  YHCIA,
CpaBHMBaTHL B IIPOCTEHIIMX  Cily4asix OOBIKHOBEHHBIE ApooOwH,
NECATUIHBIC TPOOH.

— COOTHOCUTH TOYKY Ha KOOPAWHATHOW (YMCIOBOI) NpsIMOil C
COOTBETCTBYIOIIMM €M YHCIOM M H300pakaTb HATypaJbHBIC YHCIIA
TOYKAaMH Ha KOOPAWHATHOH (YHUCIIOBO) MPSIMOM.

— BemonusATe apudmeTHUYECKHME OEHCTBUS C HATypPaIbHBIMHU
YHCJIaAMU, C OOBIKHOBEHHBIMH JAPOOSIMH B IIPOCTECHIINX CIIydasiX.

— BrInonHATE IpOBEPKY, IPUKUJIKY PE3yIbTaTa BEIUYUCICHUN.

— OXpyraaTh HaTypaJIbHBIC YHCIA.

Pewenue mexcmoguix 3adau

—  Pemrate TekcToBBIe 3amadun apupMETHISCKHM CIHOCOOOM H C
[MOMOIIbI0 OPTaHU30BAHHOIO0 KOHEYHOro Iepedopa BceX BO3MOIKHBIX
BapUaHTOB.

—  Pewmarp 3amauu, coaepikaliyde 3aBUCUMOCTH, CBSI3bIBAIOIINE
BCJIIMYUHBI: CKOPOCTh, BpEMs, pPacCCTOSHHUEC; I[ICHa, KOJHUYECTBO,
CTOUMOCTb.

—  HWcmonb3oBaTh  KpaTKue 3amucH, CXEMBI, TaOJIUIIBI,
0003HaYCHUSI MPU PCUICHUH 3a/1a4.

—  Ilomp30BaThCsi OCHOBHBIMHU CIAWHHIIAMH HU3MCPCHUS: IICHBI,
MAacChl; PacCTOSIHUSI, BDEMEHHU, CKOPOCTH; BBIPAXKATh OJHU €IMHUIIBI
BEJIMYUHBI Yepe3 Apyrue.

— W3BiekaTh, aHAJIU3UPOBaTh, OLIEHUBATh  HUHGOPMALHIO,
MpeACTaBIICHHYIO B  Ta0Jidile, H©Ha CTOJOYaTOW  Jamarpamme,
WHTEPIPETUPOBATH MPEACTABICHHBIC JTaHHBIC, UCIIOJIb30BATh JTAHHBIC
IIPU PEIICHUU 3a/Jad.

Haznaonaa zeomempus
—  Ilonb3oBaTbcs reOMETPUUECKUMHU MOHATUSIMU: TOUKA, IIpsMasi,
OTPE3OK, JIyY, YroJ, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.
—  IIpuBoauts nnpuMepbl OOBEKTOB OKPYIKAIIICTO MUPA,
UMCIOIIUX (OPMYy U3YyUYCHHBIX T'COMETPUUCCKUX (PUTYP.
—  Hcnonb3oBaTh TEpMUHOJOTHIO, CBSI3aHHYIO C yIJIaMHU:



BEpIIIMHA CTOPOHA; C MHOTOYTOJIbHUKAMU: YrOJI, BEPIIHNHA, CTOPOHA,
JIUarOHaIlb, C OKPY>KHOCTBIO: PaJanyC, JUAMETP, LCHTP.

—  H3oOpaxaThb HW3y4YCHHBIC TIeOMETpUUYCCKHEe (GUrypbl Ha
HCJIMHOBAHHOW M KJIETYATON OyMare ¢ MOMOIIBIO MUPKYJIS U TUHCHKH.

—  Haxoaute UTHHBI OTPE3KOB HEIIOCPEICTBECHHBIM H3MEPCHUECM
C MOMOIIBIO JIMHCHKH, CTPOUTH OTPE3KH 3aJaHHOW IJIWHBI; CTPOUTH
OKPY’KHOCTbH 3aJITaHHOTO pajnyca.

—  Hcmonbp30BaTh CBOIWCTBA CTOPOH U YIJIOB HPSIMOYTOJIBHHKA,
KBaJipaTa JJis UX MOCTPOCHUSI, BBIYUCICHUSI TUIOIIAAN U [IepUMeTpa.

—  Bberuucusarts IIEPUMETP u ILUIOMIA T KBajapara,
MPSIMOYTOJIbHUKA, (DUTYP, COCTABIICHHBIX U3 MPSIMOYTOJILHUKOB, B TOM
quciie GUuryp, n300parkEHHBIX Ha KIIETYATOW Oymare.

—  Tlosb30oBaTbCsi  OCHOBHBIMH ~ METPUYSCKUMH  CIMHHUIIAMHU
U3MEPCHUS JJIWHBI, TUIOMIAAH; BBIPAXKATh OIHU CAMHUIIBI BCIIUYHHBI
yepes aApyrue.

—  PacnosnaBath rmapasIeaeIuIIe]I, KyO, HCIOJIb30BaTh
TCPMHUHOJIOTHUIO: BEpIIMHA, peOpo TrpaHb, HU3MCPCHHsS; HAXOIUTH
W3MepeHus napajuiesenumnena, kyoa.

—  Brruncisare 00bpEM  KyOa, mapajuieiienmunena I0 3aJJaHHBIM
W3MEPEHUSIM, 110JIb30BAThHCS €ANHUIIAMU U3MEpPEeHUsT 00bEMa.

— Pemath HecJIOKHBIE 3a/la4d HA HU3MEPEHHUE I'EOMETPUUYECKUX
BEJIMYMH B MPAKTHYECKUX CUTYaIHIX.

6 KJIace

Yucna u éviuucienusn

— 3HaTh W IOHUMATH TEPMHUHBI, CBS3aHHBIC C pPa3JIHYHBIMU
BHJIaMU 4YHCEJ M cloco0aMM WX 3alliCH, NEepexXOIuTh (eciiu 3TO
BO3MOYKHO) OT OJTHOW (POPMBI 3alIUCH YHCJIA K TPYTOM.

—  CpaBHHUBaTh U YHOPSIOYHUBATH LICIbIC YHUCIIA, OOBIKHOBCHHBIC
1 OECSITUYHBIC IPOOH, CPaBHUBATH YHCJIAa OJJTHOTO W Pa3HBIX 3HAKOB.

—  BeimonHsATh, codeTass YCTHbIE © HNHUCHbMCHHBIC HOPUEMBI,
apupMeTHIEeCKNe ASHCTBUS C HATYypPaJdbHBIMH W ILEIBIMHU YHCIAMH,
OOBIKHOBCHHBIMU U JCCATHYHBIMU APOOSMH, MOJIOKHUTCIBHBIMUA U
OTPHUIIATCIBHBIMU YHUCIIAMHU.

—  BbluncHsATh 3HAYCHUsSI YHCIOBBIX BBIPAXKCHUM, BBIMOJIHATH
MPUKUAKY ©W  OILCHKY pe3yJibTaTa BBIYUCICHUMN,  BBIIOJHSITH
npeoOpa3oBaHUsI YHCIOBBIX BBIPpOKEHUI Ha OCHOBE CBOWCTB
apu(pMeTUIeCKuX NeHCTBUH.

— COOTHOCUTH TOUKY Ha KOOPJAUHATHON MPsIMOIL C
COOTBETCTBYIOIIUM €il YMCIIOM B N300pakaTh YHCJIa TOYKaMH Ha
KOOPJIMHATHOMW MPSIMOM, HAXOAUTh MOJYJIb YHCJIA.



— COOTHOCUTHh TOYKHM B HOPSIMOYTOJILHOM CHCTEME KOOpAHUHAT C
KOOpJIMHATAMHU TOU TOUYKH.

— OKpyrJsATh LIEJbIC YHCIAa W JICCATUYHBIC ApOOU, HAXOIUTH
MPUOIVOIKSHUS YUCET.

Yucnoevie u OyKeenHvle blpaAXtceHUs

—  Ilonmmates u ynoTpeOisaTh TESPMHUHBI, CBSI3aHHBIC C 3aIlHUChIO
CTCIICHU YHCJIa, HAXOIUTh KBaJpaT U KyO YHCIIa, BRIYHUCIISATH 3HAUCHUS
YHCIOBBIX BBIPAXKEHUI, COJIEPIKAIINX CTEIICHU.

—  Ilonb3oBarbes Opu3HaKaMu JICIIUMOCTH, packiaabiBaTh
HaTypaJdbHBIC YHCJa Ha IPOCTHIC MHOXKUTCIIH.

—  Tlomp3oBaThcss  MacmTaboOM, COCTaBIATH  INPOMOPIUH U
OTHOIIICHHUS.

—  Hcmonp3oBath OYKBBI A OOO3HAYCHHS YHCEN IIPU 3aMMHUCH
MaTeMaTHYECKUX BBIPAXXCHUI, COCTABISAITH OyKBCHHBIC BBIPAXXCHHUA H
(GopMyIbI, HAXOIUTH 3HAYCHHS OYKBCHHBIX BBIPAKCHUI, OCYIICCTBIISS
HEOOXOIUMBIC MOJCTAHOBKH U IIPeoOpa30BaHUsI.

— HaxonuTh HEU3BECTHBIM KOMIIOHEHT pPaBE€HCTBA.

Pewenue mexcmoguix 3adau

—  Pemrate MHOTOmAroBble TEKCTOBBIE 3aJadyd apU(PMETHICCKUM
crroco6omM.

—  Pemrats 3aja4u, CBsI3aHHBIC c OTHOIIICHHUEM,
MIPONOPIIUOHAIIFHOCTHIO BEIWYNH, IIPOIICHTAMH;, PEIIaTh TPU OCHOBHEIC
3aJa4y Ha IPOOH U MPOIICHTHI.

—  Pemate 3amaum, cojAepiKalliue 3aBUCHMOCTH, CBSI3bIBAIOIIHUC
BCJIIMYUHBI: CKOPOCTh, BpPEMs, pPAaCCTOSHHUE, IICHA, KOJHYECTBO,
CTOMMOCTB; MIPOU3BOAUTEIBHOCTH, BpeMs, 00BEéMa padOTHI, UCHOJB3YS
apudpMeTHIecKkue OeHWCTBHUs, OICHKY, NPHUKHIAKY; II0JIB30BaTHCS
CAWHHUIIAMH U3MEPECHUSI COOTBETCTBYIOIIUX BEJIHYHH.

—  CocraBisiTh OyKBEHHBIC BBIPAXKCHHUS 110 YCIOBHUIO 3aJa4H.

—  HM3Bnekats wHpOpMANUIO, TPEACTABICHHYIO B Tabnwmax, Ha
JIMHEWHOM, CTOJIOYATON WM KPYTrOBOW nuarpamMMmax, MHTePIpPEeTHPOBATH
MIPEACTABIICHHBIC JaHHBIC; UCIIOJIH30BAaTh IAHHBIC IIPU PCIICHUU 3a1a4.

— IMpencraBnsaTh HHGOPMALIMIO C MOMOMIBIO TAOIHUIl, JUHCHHON U
CTOJIOYATON JuarpamMm.

Haznaonaa zeomempus
—  IlpuBomute mOpuMepsl  OOBEKTOB  OKPYIKAIOMIETO  MHUpA,
nMeromuXx  (GopMy  H3YUYEHHBIX  TCOMETPHYECKHX  IUIOCKHUX |
IIPOCTPAHCTBCHHBIX (PUTYDP, IPUMEPHI PABHBIX U CUMMETPHUYHBIX QUTYD.
—  H3oOpaxaTh ¢ IMOMOIIBI IHUPKYJIsS, TUHCHKH, TPAHCHOPTHUPA Ha
HCJIMHOBAHHOW W  KJeTdyaTod  Oymare  HW3Y4YCHHBIC  ILUIOCKHUC
reoMeTpudeckue GUrypsl 1 KOHGUTYpAIIUU, CHMMETPHUYIHBIE (PUTYPHI.



—  Ilonwp30BaTbcsi TEOMETPHUYECKUMHU  MOHSITHAMH: PaBEHCTBO
¢uryp, cuMMeTpus; HCHOJB30BaTh TEPMHUHOJIOIHIO, CBSI3aHHYIO C
CUMMETPHEN: OCh CHMMETPHUH, HEHTP CUMMETPHH.

—  HaxoauTp BeJIWYMHBI YIJIOB H3MEPEHHEM C  IIOMOUIBIO
TPAHCIIOPTHPA, CTPOUTH YIJIbl 3aJaHHON BEIWYHMHBI, OJIb30BATHCS MPHU
pemeHnu 3aaad rpagyCHOM MEpoH yrjoB; pacHo3HaBaTh Ha depTekax
OCTpBIN, NPAMOI, pa3BEPHYTHIA U TyHOU YIJIBL

—  Bpruncaare auuHY JIOMaHOWM, NEpUMETP MHOTOYTOJIBHUKA,
IOJIb30BAThCSl €AWHUIIAMHU HM3MEPEHUsl JUIMHBI, BBIpaXaTb OJHH
€IMHUIIBI U3MEPEHUS JIINHBI Yepe3 ApyTrHhe.

—  HaxoauTb, HCIoib3ysi 4epTEXKHBIE MHCTPYMEHTBI, PACCTOSIHUS:
MEXAy JABYMs TOYKaMH, OT TOYKH 1O NPAMOH, MIJIHUHY NyTH Ha
KBaJpaTHOM CETKeE.

— Beraucisats IUIOIAh ¢duryp, COCTaBJICHHBIX nu3
NPsIMOYTOJIbHUKOB, UCIIOJIb30BaTh pa3OneHNe Ha NIPAMOYTOJIILHUKH, Ha
paBHBIC PUTYPBI, JOCTpAaUBaHHUE JIO IPSIMOYTOJILHUKA; MOJIb30BATHCS
OCHOBHBIMH €IWHHUIIAMHM H3MEPEHUsI IUIOIMIAJH; BBIPAXaTb OJHU
€AWHUIIBI U3MEPEHUs TLUIOMIAAHN Yepe3 ApyTHE.

—  PacnosnaBaTh Ha MOJENAX U W300pa’kKCHUAX MUPAMHUIY, KOHYC,
OUJIWHIP, HWCIIONB30BaTh TEPMUHOJIOTHIO: BEpIIMHA, peOpo, TpaHb,
OCHOBaHUeE, pa3BEpPTKa.

—  HNzobpaxkarh Ha  KJIeT4aTou Oymare OPsIMOYTOJIbHBIN
rapauiesIeIuIIe .

—  Bpruncaare 00bEM NpsAMOYroOJIBHOIO Napajuienenunena, Kyoa,
I10JIb30BATHCSI OCHOBHBIMU €JIMHHUIIAMHU U3MEpEHUsI 00bEMa; BbI

— Pemate HecllOKHBIEC 3aJa4M Ha HaXOXJCHHE I'€OMETPUYECKUX
BEJIMYWUH B MPAKTHYECKUX CHUTYaIUIX.

AJITEBPA

7 K1acce

Yucna u evluucnenusn

— BemromHsaTe, codeTass YCTHBIE W HOHUCBMEHHBIC NPUEMBEI,
apupMeTHIeCcKNe ASUCTBUSI C PAlHOHAIBHBIMU YHCIIaMH.

— Haxonute 3Ha4YeHHWS YHUCIIOBBIX BBIPAXCHHUN; NPHUMEHATH
pa3HooOpa3Hble cHOCOObI U NMPHUEMBI BBIYMCICHUS] 3HAYCHUM JIPOOHBIX
BBIP@)XXCHUH, COEpKAIMX OOBIKHOBEHHBIE U JIECSITUYHBIE JPOOH.

— Ilepexonure OT oOnHOW (OpPMBI 3amUCH dYHCEI K JApyrowu
(nmpeob6pa3oBBIBATH JNECITUIHY IO IpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCATUYHYIO, B YacTHOCTH B OCCKOHEUYHYIO
JICCATUIHYIO OPOOBK).

— CpaBHUBATh W YIOPSAAOYNBATH parMOHAJIFHBIC YHCIIA.

— OKpyTJIsATh YHuCia.

— BHITTOTHATE IPUKUIKY U OLICHKY pe3yJIbTaTa BEIYUCIICHUM,



OLIEHKY 3HAQYE€HWUM YUCIJIOBBIX BBIPA’KEHUM. BBINOIHATE neiicTBUS CO
CTEINEHSIMU C HAaTypaJIbHBIMU ITOKa3aTEISIMU.

— ITpumeHsTH NpU3HAKA ACJIUMOCTH, pa3IoKeHne Ha
MHOXXHUTEIIUHATYPAIIBHBIX YHCEI.

— Pematp TmpakTUKO-OpUEHTUPOBAHHBIC 3aJlauyd, CBSI3aHHBIE C
OTHOLICHUEM BEJIMYMH, NPOIOPLHUOHAIBHOCTHIO BEJIUYUH, MPOLEHTAMU;
WHTEPIPETUPOBATH PE3YJbTATHI PEIISHUs 3a/1ad ¢ YYETOM OTpaHUICHUM,
CBSI3aHHBIX CO CBOWCTBAMH PAacCMaTPUBACMBIX OOBCKTOB.

Anzebpauueckue evlparxcenus

— Hcmonp30oBaTh anrebpandecKkyio TEPMHUHOJIOTHIO U CHUMBOJIHKY,
IIPUMECHSTH €€ B MPOI[ECCE OCBOCHUs YUCOHOrO MaTepuania.

— Haxonute 3HayYeHWUsT OYKBCHHBIX BBIPAKCHUN IPU 3aTaHHBIX
3HAYCHUSIX TIEPEMEHHBIX.

— BrimmonasATe TIpeo6pa3zoBaHUS IENOTO BBIPAXKCHHUS B MHOTOUICH
IIPUBEJICHUEM IMOJOOHBIX ClIaracMbIX, PACKPBITUEM CKOOOK.

— BrITTOTHATE  yMHOXXEHHWE  OJHOYIEHA HAa  MHOTOWICH W
MHOTOWICHA Ha MHOTOWICH, NPUMEHATh (POpPMyYIBl KBagpaTta CyMMBI U
KBaJipaTa pa3HOCTH.

— OCymiecTBAATh pPa3jIOKEHHUE MHOTOYICHOB Ha MHOXUTEIN C
IIOMOIIIBIO BBIHECEHHUSI 3a CKOOKH OOMICTO MHOXXHUTENS, TPYMITHPOBKH
cllaraeMbIX, IPUMEHCHHS (POPMYJI COKPAIIEHHOTO YMHOXKCHHUS.

— IIpumensTes npecoOpa3oBaHUST MHOTOWICHOB IS PCHICHUS
pa3IUYHBIX 3a7ad U3 MaTEMaTHUKH, CMEKHBIX MPEIMETOB, U3 peajJbHOMH
MMPAKTUKH.

— Hcnonb3oBaTth CBOMCTBA cTerneHen c HaTypaJlbHbIMU
IMOKa3aTeJIsIMU JJIsI TPeoOpa30BaHUs BHIPAKCHUM.

Ypasnenusa u nepasencmea

— Pematp nuHeiliHble ypaBHEHHUS] C OJJHOW NMEPEMEHHOMN, MPUMEHSS
nmpaBujia IMepexojia OT HMCXOJHOTO YpPaBHEHUsI K PAaBHOCUJIBLHOMY €MY.
IIpoBepsTh, ABISAETCS TU YHUCIIO KOPHEM ypaBHECHUS.

— I[IpumensaTs TpaduUecKMe METOABl NPH PEIICHUH JTUHEHHBIX
YpPaBHEHUHN U UX CUCTEM.

— ITonOupaTe TpUMEpBl Hap YHCEJ, SBISIOMIUXCSI PCIICHUEM
JIMHEWHOTO YPaBHCHUSA C ABYMS IIEPEMEHHBIMU.

— CTpouTh B KOOPIAMHATHOW MJIOCKOCTH TpaduK JIMHCHHOIrO
YpaBHCHHUSI C ABYMsI NEPEMCHHBIMH; IOJb3YysICh Ipa)KOM, MPUBOIUTH
MIPUMEPHI PEIICHUS YPaBHEHUS.

— Pematp cuctemMbl JBYX JIMHEWHBIX YypaBHEHUH C JIByMs
IICPEMEHHBIMHU, B TOM YHCJIC TPaQ)UICCKH.

— CocCTaBJsITh U penIaTh JJUHECHHOE ypaBHEHUE U CHCTEMY
JIMHEWHBIX yPaBHEHHUHN MO YCIOBHIO 3aJlaUH, HHTESPIIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJayd MOJYUYCHHBIH pe3yabTar.



Koopounamut u zpagpuxu. @ynkuyuu

— HN300paxath Ha KOOpJIMHATHON npssMOi TOYKH,
COOTBETCTBYIOIIME  3aJaHHBIM  KOOpAWHATaM,  Jy4H, OTpE3KH,
WHTEPBAJIbl; 3aMHUCHIBATh YHCJIOBBIC IIPOMCKYTKH Ha aareOpandecKkom
SI3BIKE.

— OTMmeyaTh B KOOPJAWHATHOW IUIOCKOCTH TOYKH IO 3aJ[aHHBIM
KOOpAWHATaM; CTPOUTh rpaduku JIUHCHHBIX QyHKIHNH. CTpouTh rpaduk
bysRKIII Yy = | X |.

— OnuceiBaTh € TOMOIIBIO (YHKIUNW H3BECTHBIC 3aBUCHMOCTHU
MEXKy BEIIMYMHAMH: CKOPOCTh, BPEMsI, PACCTOSIHUEC; IICHA, KOJIUYECTBO,
CTOUMOCTB; TIPOU3BOIUTEIILHOCTD, BpeMsi, 00bEM pabOTHI.

— HaxonuTtes 3HaueHHe PYHKIIMH MO 3HAYSHHUIO €€ apryMeHTa.

— ITonumate rpaduyeckuii crocod NpPEICTaBICHHUS U aHaIW3a
nHbOpMaUM;, W3BJIEKAaTh W HWHTEPHPETHPOBATH WH(QOPMAIUIO U3
rpadMKOB peambHBIX MIPOIECCOB U 3aBUCHUMOCTEH.

8 xirace
’Iuc.zza U 6blUUCICHUA

— Hcmonp30BaTh HaYalbHBIC IMIPEACTABICHHUS O MHOXECTBE
JNEHUCTBUTENbHBIX YHCE] AJIsi CpaBHEHHUS, OKPYIJICHHUSI U BBIYHUCICHUU;
n300paXkaTh JCHCTBUTCIBHBIC YHCJIA TOYKAMH Ha KOOPJIHHATHON
OpsSIMOIL.

— I[IpuMmeHsITP HOHATHE apU(PMETHUYSCKOrO KBAJIPATHOTO KOPHS;
HAXOOUTh KBaJpaTHBIC KOPHHU, UCIIOJb3ys IMIPU HEOOXOIUMOCTH
KaIbKyJISITOP; BBIMTOIHATH MPeoOpa3oBaHUS BBIPAKEHUI, COJEpIKaIIAX
KBaJpaTHbIE KOPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEM.

— Hcnonp3oBars 3amucu OONBHIMX M MaJIbIX YHCEI C ITOMOIIBIO
JNECITUIHBIX ApoOeit m creneHen yucia 10.

Ancedpauueckue ewvipajrcenus

— HpI/IMCHHTL IIOHATHC CTCIICHU C I CJIBIM IIoKa3aTcJICM,
BBIITOJIHATH HpeOGpa?,OBaHI/ISI BLIpa)KCHHﬁ, coacpxKammx CTCIICHU C
OCIBIM ITOKA3aTCIICM.

— BBITIONHSATE TOXJICCTBCHHBIC MPEOOpa30BaHUs PallMOHAIBHBIX
BBIDQXCHUI Ha OCHOBE MNOpaBWJI JICHCTBUI HaJ MHOTOYWICHAMHU U
anreOpandecKuMH IPOOSIMU.

— PacknanpiBaTh KBagApaTHBIN TPEXUIICH HA MHOXKHUTEIIH.

— I[Tpumensite npeoOpa3zoBaHUsl  BBIPAKEHUNW  JUISI  PELICHUS
pa3IUYHBIX 3aJad U3 MaTEeMaTHKH, CMEXHBIX NMPEIMETOB, U3 PEATbHOU
NPaKTUKU.



Ypa(menu}l U Hepaeencmea

—  Pemrath nuHEWHBIC, KBaJIpaTHBIC YPABHCHHUS U PallHOHAJIbHBIC
YpaBHEHHUS, CBOAAIINECS K HUM, CHCTEMBI JIBYX YPaBHECHUH C ABYMSI
HepEeMEHHBIMH.

— ITpoBOoaUTHE IpOCTENUIINE UCCIECIOBAHUSI YPABHEHUUN U CUCTEM
YpaBHEHHH, B TOM YHCJIC C IIPUMEHEHNUEM IpapuaIecKuxX
npeacrapiicHU (yCTaHABJIMBAaTh, UMECT JIU YPAaBHCHUC WU
cUCTeMaypaBHEHUU pELIEeHUsI, €CIU UMEET, TO CKOJIbKO, U 1p.).

— ITepexonuth OT CcJOBECHOW (QOPMYIHMPOBKH 3adgadm K e€
anreOpandyecko MOJCIIM C MNOMOIIBI0 COCTAaBJICHHUS YPaBHCHUS WIIH
CHUCTEMbI YPAaBHEHUI, HHTEPIPETUPOBATH B COOTBETCTBHUU C KOHTEKCTOM
337291 TTOJYYCHHBIN pe3yIbTaT.

— I[IpuMeHSTs CBOWCTBA YHCIOBBIX HEPABEHCTB MJIsI CPaBHCHHS,
OLIEHKHU; peulaTh JUHEHHbIE HEPABEHCTBA C OJHOW IMEPEMEHHOM U HX
CHUCTEMBI; NaBaTh T'paUUECKyI0 HMIUIIIOCTPAIIMIO MHOYXECTBA PEIICHUMN
HEpaBCHCTBA, CHCTEMBI HEPABCHCTB.

Dynkyuu
— ITonnMaTh ¥ UCHOJIB30BaTh (PYHKIHOHAIBHBIC IIOHSITUS U
SI3BIK (TePMUHBI, CHMBOJHYECKHE O0003HAUYEHUS); ONPEICIISATh 3HAUCHNUE
(GyHKIMHU MO 3HAYCHUIO apryMEHTA;, ONPEACIsATh CBOWCTBA (DYHKIIUU I10O
e€ rpaduky.

— CtpouTth TpaduKH dIeMEHTApPHBIX (YHKIIUNA BUIA

y :g ,y=x>,ly=x,y=+x , y = | x |; onuceiBaThb CBOICTBa
9UCIIOBOUW PYHKIIMHU TTO €€ rpaduKy.
9 knacc
Yucna u epluucienus
— CpaBHUBATH u YHOPSIA0OYUBATH panuroHanbHbIC u

HppannoHaIbHbIC 9UCIA.

— Breinoausars apI/I(I)MCTI/ILICCKI/IC HCﬁCTBHH C panuoHaJIbHbBIMU
quciiaMu, codeTasls YCTHbBIC W IIHCbMCHHBIC HpI/IéMLI, BBIIIOJIHATH
BBIYUCIICHUA C UPppaTUOHAJIBHBIMU YU CIIAMHU.

— HaXOHI/ITL 3HAYCHUS CTEIEHEH C IICJIBIMU IIOKa3aTCIIsIMHU U
KOpHeﬁ; BBIYUCJIATH 3HAYCHUA YHUCIIOBbBIX BLIpa)KeHHﬁ.

— OKpyrasaTh OCHUCTBUTEIBHBIC UHCIA, BBIIOJHITE MPUKHIAKY
pe3yibTaTa BBIYHCICHUMN, ONEHKY YHCIOBBIX BBIPAaKCHHU.
Ypasnenusa u nepasencmea

— Pemate nmHEWHBIE W KBaJapaTHBIC YypPaBHEHUs, YpaBHCHHS,



CBOAAIIHNECS K HUM, IIpOCTEeHIINEe TpOOHO-parliOHAIILHBIC YPaBHEHUS.

— Pemate cucTeMBl JABYX JIMHEHHBIX YpaBHEHUH C JIBYMS
IIEPEMEHHBIMH M CHCTEMBbl [BYX YyPaBHEHHH, B KOTOPBIX OJIHO
YpaBHEHHUE HE SIBJISICTCS] IMHEHHBIM.

— Pemate TekcToOBBIC 3aga4du anrerqueCKI/IM criocoboMm ¢
IOMOIIbIO COCTABJICHUSA YPABHCHHUSA HJIM CUCTEMblI ABYX ypaBHCHI/Iﬁ C
ABYMS IIEPEMCHHBIMUA.

— I[TpoBoauThs mpocTeiiine McCciaeNOBaHUSI YpPaBHEHHH U CHCTEM
YpaBHEHHUI, B TOM YHCJIE C IPUMEHEHHEM I'padMUSCKUX IIPEICTABICHUN
(ycTaHaBIMBaTh, HWMEET W YpaBHCHHE WJIH CHCTeMa YypaBHEHUM
pelIeHus, eCIU UMEET, TO CKOJIbKO, U Mp.).

— Pemate nuHEWHBIC HEPaBCHCTBA, KBaJpaTHBIC HEPaBCHCTBA,
n300paXkaTh pEIICHWE HEPABEHCTB Ha YHUCIIOBOW MHPSIMOM, 3alHUCHIBATHh
peIIeHne ¢ TOMOIIBFI0 CHMBOJIOB.

— Pemath cucTembl JIMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABCHCTB,
BKJIIOYAIOIIME KBaJApaTHOE HEPaBEHCTBO;, HW300pa)kaTh peEIICHUE
CHUCTEMBl HEPABEHCTB Ha YHCIOBOW NPSIMOW, 3alMCHIBATh PEIICHUE C
MOMOIIBIO CUMBOJIOB.

— Hcnonp3oBaTh HEPpaBCHCTBA NpU PCUICHUHN PA3JIUMYHBIX 3a1ad4.

Dynkyuu
— PacmmosnaBatp (QYHKIIMM HW3yYEHHBIX BHIOB. Iloka3wsBaTh
CXEMaTHYECKH pPACIOJIOKEHHE Ha KOOPAWHATHOUW IUIOCKOCTH

rpadukoByHkuuil Buna: y = kx, y = kx + b, y :S

y=ax2 + bx + cy=x>,y=+/x ,y = [x | B 3aBUCHUMOCTH OT
3HAaYCHUH KO3(PPUIIUSHTOB; OMUCHIBATh CBONMCTBA (OYHKIIUN.
Crtpouth B H300paXkaTh cXeMaTHYECKU TpadUKH KBAIPATHIHBIX
— (yHKIIMH, onUCHIBATH CBOMCTBA KBAJAPATUYHBIX (QYHKUIHH O KX
rpadukam.

— Pacno3naBate  kBaapaTuyHyr  (GYHKOHIO 1m0  Qopmyie,
MIPUBOAUTH MPUMEPHl KBaAPATHUYHBIX (PYHKIIUH U3 pealbHOW KU3HU,
pusuku, reomeTpun.

Apupmemuueckan u zeomempuyeckana npozpeccuu

— Pacno3znaBath apuMeTHICCKYIO " T€OMETPHUICCKY IO
OPOTPECCHUH TIPH pa3HBIX CIOCO0axX 3aTaHUs.

— BEHTOIHATE BBIYUCICHHUS C HCIIOJIB30BaHHEM (POopMysI n-ro
qjeHa apU(PMETHIEeCKOW H TEeOMETPHUYECKOH MOPOTrpPecCHi, CYyMMBI
HEePBBIX N WICHOB.



— I/I306pa)KaTI> YJICHBI ITOCJIICAOBATCIIBbHOCTHU TOYKaMH Ha
KOOpﬂHHaTHOﬁ IIJIOCKOCTH.

— Pemats 3amaun, cBsI3aHHBIE C YUCIOBBIMU
MOCJIEJOBATEIbHOCTSAMH, B TOM YHCIIC 3alaU1 U3 PealbHOM KHU3HHU (C
HCITOJIb30BAHUEM KaJIBKYJIATOPa, HHU(POBBIX TEXHOJOTHMH).

TEOMETPUA

7 K1acce

— Pacno3naBath N3yYeHHBIC TCOMETPHUYCCKHE (urypsr,
OomnpenensaTh UX B3aUMHOE PaCIlOJ0KEHHE, N300pakKaTh TEOMETPHUICSCKUE
(urypsl; BBIIOJHSITH YEPTEXKH IO YCIOBHUIO 3amadd. M3mepsts
JIMHEHWHBIC M yIJIOBbIE BEJIWYMHBI. PemraTh 3a1a4u Ha BBIYHUCIICHHUE JUIHMH
OTPE3KOB M BEIWYUH YTJIOB.

—  Jlematp rpyOyl0 OLIEHKY JHMHEHHBIX W YIJIOBBIX BEJIHYWUH
MIPEMETOB B pPEAJIbHOW J>KU3HHM, pPa3sMEpPOB IPUPOJHBIX OOBEKTOB.
PaznuuaTe pa3Mepsl 3TUX OOBEKTOB IO MOPSIAKY BEJTUYHHBI.

—  CTpouTh 4epTeXH K TEOMETPHUECCKUM 3a7JadaMm.

—  Ilonb3oBaTbes npu3HaKaMu paBeHCTBaA TPEYTrOJIbHUKOB,
HWCHOJIF30BaTh MPU3HAKU M CBOWCTBA PaBHOOCAPEHHBIX TPEYTOJIBHUKOB
IIpU PEIICHUHN 3a/1ad.

— HpOBOHI/ITI) JJOTUYCCKHUE PpaCCYXKACHHUSA C HCIOJbB30BaAaHUCM
TF€OMECTPUUYCCKUX TCOPCM.

—  Ilomp30BaThCcs  OpH3HAKaMH  PaBEHCTBA  MPSIMOYTOJBHBIX
TPEYTrOJbHUKOB, CBOMCTBOM MEAWAHBI, MNPOBEAEHHOU K THUIIOTEHY3€E
MPSIMOYTOJBHOIO TPEYTOJIbHUKA, B PELICHUU FT€OMETPUUECKUX 3aj1au.

—  OmnpenensaTs nNapaaieabHOCTh MPSAMBIX C IOMOIIBIO YIJIOB,
KOTOpBIe OOpa3yeT ¢ HHMH cekymas. OmnpenensaTs HapaajaeIbHOCTb
MIPSMBIX C HOMOIIBIO PABEHCTBA PACCTOSIHUI OT TOYEK OQHON MpsMOil 10
TOYEK APYrou mpsMoi.

— PemaTh 3agaum Ha KJIeTYaTOW Oymare.

—  IIpoBoauTh BBIYMCICHHS U HAXOJHUTh YHCIOBBIC U OyKBCHHBIC
3HAYCHUs YTJIOB B FEOMETPUUYECKUX 3ajladyax C UCIOJIb30BAHUEM CYMMBbI
YII0B  TPEYTOJIBbHUKOB W  MHOTOYTOJBHUKOB, CBOWCTB  YTJOB,
0o0pa30oBaHHBIX TIPU IIEPECEUYCHUM JABYX MMapaUICIBHBIX IPSIMBIX
cekyuieil. Pemath npakTudeckue 3aJadyd Ha HaXOXKJISHUE yTrJIOB.

— Branerr mnoHsATHEM TI€OMETPUYECKOTO MecTa TOYEeK. YMETh
omnmpenensaTh OWCCEeKTPUCY Yyrila W CEePEeAHUHHBIM NEePHeHAUKYISAP K



OTpe3Ky KaKk reOMETPUUYECKHUE MECTa TOUYCK.

—  DopmMynupoBaTh ONPEACICHHUS OKPYXHOCTH M Kpyra, XOpPIABI U
auaMeTpa OKPYKHOCTH, TIOJIB30BAaThCSI WX CBOWCTBaMH. YMETh
MIPUMEHSITh 9TH CBOMCTBA NPU PEUICHUU 3a7a4.

—  Buagerp  moHsTHEM = ONHCAaHHOM  OKOJO  TPEYrojibHUKA
OKPYXHOCTH, yMeTh HaxoAuTh €& neHTp. [lomp3oBaTecs pakTtamu o TOM,
9TO OUCCEeKTPHCHI YTJIIOB TPEYTOJIbHHUKA MEPECEKalOTCs B OHOW TOUYKE, U
O TOM, YTO CEpEJAUHHBbIC MNEPHEHAUKYJSIPbl K CTOPOHAM TPEYroJbHHUKA
MEepPECEKAIOTCs B OJJHOM TOYKE.

—  Bnaners moHATHEM KacaTelbHON K OKPY’>KHOCTH, IOJI30BAThCS
TEOpeMOil O MNEepHeHAUKYIIPHOCTH  KacaTeJIbHOM U  paauyca,
MPOBEAEHHOIO K TOYKE KaCaHUsI.

— Tlonb30BaThCs OpOoCTEeUIITUMHU T€OMETPHUYECKUMHU
HEepaBEHCTBAMHU, NOHUMATh UX NPAKTUYECKUUN CMBICII.

— IIpoBoaAUTH,  OCHOBHBIE TIE€OMETPUUYECKHUE  IIOCTPOCHHUS  C
IMOMOIIBIO MUPKYJIS U JINHCHKH.

8 kiacc

— Pacmo3znasathb OCHOBHBIC BUIbI T-IeTpréXyI“O.HBHI/IKOB, nux
DJICMCHTHI, I10JIb30BaThCsA nux CBOMCTBaMU npu peUICHUN
TF€OMCTPUYICCKUX 3adaY.

— Ilpumensth CBOICTBa TOYKH nepeceueHus MeauaH
TpeyrojbHUKA ([ICHTPa MacC) B PCIICHUU 3aj1a4.

— Brianers nmoHsiTUEM CpeJHEN JUHUM TPEYTrOoJIbHUKA U Tpaleuuu,
IIPUMEHSATh WX CBOWCTBA TPH pPEIICHHH T'€OMETPHYCCKHX 3ajad.
Ilonb3oBaThcsa Teopemoinn dajseca U TEeopeMoOd O MNPOMOPIUOHAIBHBIX
OTpe3Kax, MIPUMEHSITh UX JJIs1 pEIICHUs IPaKTUUECKUX 3aJay.

—  IlpumeHsTH TpPHU3HAKA NOMOOWUS TPEYTOJIHHHUKOB B PEIICHUU
TEOMETPHUUYECKHUX 3a7ad.

—  Tlons3oBathes TeopeMoit IMudaropa s peuieHus
T€OMETPUUECKUX U TpakTudeckux 3anad. CTpoOUTh MaTeMaTHUECKYIO
MOJENIb B INMPAKTHYECKUX 3a/adax, CaMOCTOSTEIbLHO JeaTh YEepTEX U
HaxXOJHUTh COOTBETCTBYIOIIHNE AJIUHBI.

— BJ'IaILCTL INOHATUSAMU CHHYCA, KOCHMHYCAa MW TaHI'€HCa OCTpOro
yria nmpsaMoOyrojJdbHOro Tp€yroJibHHUKa. ITonp30BaThCsT P TUMU MOHSITHIMHU
I pCIICHUSA MPAKTUYCCKUX 3a1a4.

—  Bpruucaare (pa3inyHBIMHE CIIOCOOAMH) IUJIONIA)Ib TPEYrOJIbHUKA
U IUIOIQJW MHOIOYTOJIbHBIX Guryp (IoJb3ysch, rjae Heo0Xoaumo,



KanbKyJasaTopoM). I[IpmMeHATh NOJNyYCHHBIE YMEHHUS B MPAKTHYCCKHUX
3ajavax.

— Bnanerp mNOHATHSAMH BIOHCAaHHOTO MW IIEHTPAJIBHOIO yria,
HCIIOJIb30BAaTh TEOPEMBI O BIIMCAHHBIX YyIJaX, yriax MEXAy XOpIaMu
(cekymmMMH) W yrile MEXAy KacaTeJIbHOM M XOPAOW NpHU peuIeHuHu
TeOMETPUUECKHUX 3a7ad.

— BrnageTsr moHSITHEM ONHCAaHHOTO ‘-IeTLIpéXyFOJIBHI/IKa, OPUMCHATH
CBOMCTBA OMHCAHHOI'O qCTI)IpéXyFOHLHPIKa opu peuIeHUuu 3aaa4.

— IIpuMeHsITh, TIONyYeHHBIE 3HAHHWS Ha IPaKTHKE — CTPOUTH
MaTeMaTHYeCKHe MOJESIU JUId 3aad peaibHOW >KU3HH W TPOBOJIUTH
COOTBCTCTBYIOIIME  BBIYHUCIICHUS C NOPUMCHCHHEM  MOOIO0HWS |
TPUTrOHOMETPUHU (MOJIB3YSICh, IJIC HEOOXOIUMO, KaJIbKYJIISITOPOM).

9 kiacc

—  3HaTh TPUTOHOMETPUYCCKHEC (PYHKIIUU OCTPHIX YIJIOB, HAXOIUTh
C UX MOMOIIBI0 Pa3IUYHBIC DJIEMCHTHI MPSIMOYTOJIBHOIO TPEYrOJIbHUKA
(«penreHUE MPSIMOYTOJBHBIX TPEYTOJBHUKOBY»). HaxomuTh (C ITOMOIIBIO
KaJIbKYJISITOpA) JUITMHBI U YTJIbI JJIsI HETAOIUYHBIX 3HAYCHUN.

— ITonwp30BaThCs q)OpMyHaMI/I IpUuBCACHUSA nu OCHOBHBIM
TPUTOHOMETPHUYCCKHUM TOXACCTBOM [Jd HAXOXKICHUA COOTHOMICHU N
MECKIAY TPUTOHOMECTPUYICCKHUMHU BCIINYNHAMMU.

—  Hcnonb3oBaTh TEOPEMBI CHHYCOB U KOCUHYCOB JJIsI HAXOXKIECHUSI
pa3iauYHBIX DJIEMEHTOB TPEYroJdbHHUKA ((PELIIEHHUE TPEYroJbHUKOBY),
MPUMEHSTh UX MPU PEHICHUN T€OMETPUUCCKHUX 3a1ad.

—  Bunaners MMOHSTHUSIMHA npeoOpa3zoBaHus noxoousi,
COOTBETCTBCHHBIX JJIEMCHTOB 1om00HBIX ¢uryp. Ilomp3oBaThes
CBOMCTBaMH 110J100HMsI TPOU3BOJILHBIX (QUTYP, YMETh BBIYUCISATDH JJIUHBI
W HaXOIHUTh YTJIbI Yy MOMOOHBIX Guryp. [IpuMeHsTh cCBoHCcTBa MOA00US B
MMPaKTUYCCKHUX 3aJlayaX. Y METh IPUBOIUTH IMPUMEPHI MOTOOHBIX QuUryp
B OKpY’KaloIlleM MHUpE.

—  Tlosp3oBarhCsi TeOpeMaMu O MPOU3BEACHUHM OTPE3KOB XOPA, O
MPOU3BEJCHUU OTPE3KOB CEKYIIUX, O KBaJAPaTe KacaTeIIbHOM.

—  Ilonb3oBaTbcs BEKTOpaMu, MNOHUMATh HX TE€OMETPUUYECKUU U
(pmu3mgecknii CMBICI, TPUMEHSITh WX B PEHICHUH T€OMETPUYCCKHUX U
pn3mueckux 3agad. [IpuMeHITH CKaIApPHOE TPONU3BEACHUE BEKTOPOB IS
HAXOJICHUS JJIUH U YTJIOB.

— Ilonp30BaThCsT METOAOM KOOpaAWHAT Ha IINIOCKOCTHU, NMPUMCHATH
€ro B pCIICHUU I'COMECTPHUICCKHUX U IPAKTHUICCKUX 3agayd.



— Bnanerp HNOHATHAMH TPaBUIBHOTO MHOTOYTOJIBHUKA, JIMHBI
OKPY>KHOCTH, JUIMHBI YTH OKPY>XHOCTH M pPaJUaHHOW MEpbI yria, yMeTh
BBIUHCISATHh IUIOMIAAh Kpyra M ero dactei. lIIpuMeHsTh moiaydeHHBIE
YMEHHUS B MPAKTHUECKNAX 3a7adax.

—  Haxonutes ocu (WM LEHTPHI) CHMMETPUHU (PUTYp, TPUMCHSITH
JBUKCHUS TUIOCKOCTHU B MIPOCTCHUIIINX CITyYasiX.

— ITpumMeHsITh NOIyYCHHBIC 3HAHUS HA IMIPAKTUKE — CTPOUTH
MaTeMaTUYCCKUE MOJICIH JUIS 3a71a4 PCaIbHOM KU3HH U IIPOBOJIUTH
COOTBETCTBYIOIINE BBIYMCIICHHUS C IPUMEHEHUEM MO100us 1
TPUTOHOMETPUIECKUX (PYHKITHHN (TTOJTB3YSICh, T1€ HEOOXOIUMO,
KaJIbKYJISITOPOM).

BEPOSITHOCTDBb 1 CTATUCTHUKA

7 kaace

— Yurate wuHPOpPMAIINIO, TNPEJICTABJICHHYIO B TaOJIUIax, Ha
auarpaMmax; IpeACTaBiIsITh JaHHbIE B BHAe TaOlWI, CTPOUTH
auarpaMMbl (CTOIOMKOBBIE (CTOJIOUATBHIC) M KPYTOBBIE) MO MacCHBaM
3HAYEHUM.

—  OnuceiBaTh U MHTCPIPETUPOBATH PCaJIbHBIC YHCJIOBBIC JaHHBIC,
peACTaBIICHHBIC B TaOMHUIIaX, Ha TUarpaMmax, rpadukax.

—  Hcnonb30BaTth IS OMUCAHUS JTAHHBIX CTATUCTUYCCKUE
XapaKTEepPUCTHKU: cpejiHee apudMeTHIecKoe, MeIMaHa, HauboJibIee
U HauMEHbIIIee 3HAa4YCHUsI, pa3mMax.

— NmMmeTs nipesicTaBiieHUE O CIIydailHOW M3MEHYHUBOCTH Ha
npuMepax eH, GU3NIECKUX BEJININH, aHTPOIOMETPUICCKUX JaHHBIX;
UMETh MPEJICTAaBICHUE O CTATUCTUUYECKONW YCTOMYUBOCTH.

8 kiacce

—  H3BiekaTh U npeoOpa3oBbIBATHE HH(POPMAIUIO, IIPESICTABICHHYO
B BUAC TaONWI, AUarpamMm, rpauKkoB; NPEIACTaBIATh JaHHBIC B BHUJC
TaOJIUI, AUarpaMm, rpaukos.

—  OnuceiBaTh JaHHBIC C IMTOMOIIBK CTATUCTUYCCKUX MMOKAa3aTeJICH:
CpeqHUX 3HAa4YEeHUUW HW Mep pacceuBaHus (pa3zMax, JJAUCIEPCHS U
CTaHJapTHOE OTKJIOHEHHE).

— HaxoauTh 94acTOTHI YHMCIOBBIX 3HAYEHUH W Y4aCTOTHI COOBITHI, B
TOM YHCJIE TI0 pe3yiabTaTaM U3MEPESHUNU U HAOIIOICHUH.

—  HaxoauTh BepOSTHOCTH CIy4YalHBIX COOBITHU B OIBITaxX, 3HAs
BEPOSTHOCTH DJJIEMCHTAPHBIX COOBITHH, B TOM YHCJIE B OIIBITaX C
PaBHOBO3MOKHBIMU 3JICMCHTAPHBIMU COOBITUSIMH.



—  Hcnonb3oBate rpaduyuecKkue MOJCIU: JICPEBO CIy4alHOrO
SKCIIEPUMEHTA, ANarpaMMbl Diiiepa, 9uciaoBas psimMas.

— OHepHpOBaTL IIOHATUAMM: MHO>XCCTBO, IIOAMHOXKCCTBO;
BBITIOJIHATH OII€Cpallv HaJl MHOXCCTBaAMM! O6BCZ[I/IHCHI/IC, IIepececUcHuc,
JOIIOJITHEHHUE, IICPCUNCIIATH DJICMCHTBI MHOXKXCECTB, IPUMCHATH CBOMCTBA
MHOXCCTB.

— Hcnonb30BaTh rpaduyeckoe npeJicTaBIeHUE MHOMXKECTB U CBS3ECH
MEXAY HUMH JJIsl ONMCAHUS MPOLECCOB U SIBJICHUM, B TOM 4YHCJE IpHU
pCILICHUU 3aJad U3 APYTruX y4eOHBIX MPEIMETOB U KyPCOB.

9 ki1acce

—  H3BruexkaTh u mpeoOpa3oBBIBATHE WH(POPMAIUIO, IIPEICTABICHHYIO
B Pa3IWYHBIX HMCTOYHHWKAX B BHUIAE TaONHUI, IHarpamMm, TrpadHKOB;
MPEACTaBIISITh JaHHBIC B BUAC TaOJIHII, JHarpamMm, rpaduKoOB.

—  Pewmarp 3ajaud OpPraHu3o0BaHHBIM MEepeOOpPOM BapHAHTOB, a
TaK)Ke C UCTIOJIb30BAHUEM KOMOMHATOPHBIX MPABHUI U METOJIOB.

— Hcnonp30BaTh omnmcaTeIbHBIC XapaKTCPUCTUKU OJIA MaCCHBOB
YUCJIIOBBIX JaHHBIX, B TOM 4YHCJIC CPCIHHUEC 3HAYCHUA U MCEPHI
paccernBaHusl.

—  HaxoauTh 4acTOTHI 3HAUYEHHH M 4aCTOTHI COOBITHS, B TOM YHCIIE
MMOJIB3YSICh PEe3yJIbTaTaMM IMPOBEIEHHBIX U3MEPESHUI U HAOIIOICHHI.

—  HaxoawuTh BEepOSATHOCTH CIyYaWHBIX COOBITHH B HW3yYEHHBIX
OnbITax, B TOM YHUCJE B ONBITaX C pAaBHOBO3MOXXHBIMU dJI€MEHTAPHBIMU
COOBITHUSIMH, B CCPHUSX HCIIBITAHUA O IIEPBOrO ycIieXxa, B CEpHUIX
ucnelTanul bepnysu.

— Hwmerp 1penacTaBiieHME O  CIy4YaWHOM  BEJMYMHE U O
pacupeneaeHu BEpOSITHOCTEH.

—  Umerp 1mpeacTaBieHHE O 3aKOHE OOJIBIIMX YHCEJ Kak O
MPOSIBJICHUN 3aKOHOMEPHOCTH B CIIy4alHOW HM3MEHYHMBOCTH U O POJIH
3aKOHa OOJILIIUX YHUCEIT B TIPUPOJAE U OOIIECTBE.



TEMATHUYECKOE TNIAHMPOBAHUE YUYEBHOI'O KYPCA
5 xiacc (170 )

Ha3sBanmue pa3jesia (TeMbI) Kypca Kou-so DJeKkTpoHHbIe (1U(ppoBLIE)
(4nci0 4acoB) 4aC0B oOpa3oBaTeJibHbIe pecypchl
Harypaibnble uuea. 43 POIII
JlelicTBUsI ¢ HATYpPaJbHBIMH https://resh.edu.ru/
qHCcIaAMHA
edu.skysmart.ru
uchi.ru
https://sdamgia.ru/
Harﬂﬂﬂﬂaﬂ reoMeTpus. JIMHMM Ha 12 PDOIII htt‘ps://resh.edu.ru/
TIOCKOCTH
edu.skysmart.ru
uchi.ru
OGBLIKHOBEHHBIEAPOOU 48 POIII https://resh.edu.ru/
edu.skysmart.ru
uchi.ru
https://sdamgia.ru/
Harsisianas reomerpusi. 10 POIII https://resh.edu.ru/
MHoroyroinbHuKu
edu.skysmart.ru
uchi.ru
https://sdamgia.ru/
JlecsTHUHDBIE APO6H 38 PDOIII https://resh.edu.ru/
edu.skysmart.ru
uchi.ru
Harasanas reoverpust. Tena 9 POIII https://resh.edu.ru/
U QUTYpPBHIB NPOCTPAHCTBE
edu.skysmart.ru
uchi.ru
https://sdamgia.ru/




IToBTOpeHue n 00001IEHHE

10

PDOIII https://resh.edu.ru/

edu.skysmart.ru
uchi.ru
https://sdamgia.ru/

6 xmacc (ue menee 170 1)

Haspanue pa3iena (TemMbl) KoJ-Bo DJleKTpoHHbIe (LM (POBbIE)
Kypca (4HCJIO YacoB) 4acoB o0pa3oBaTebHbIE pecypchl

HarypajibHble Yynciia 30 POIII https://resh.edu.ru/
edu.skysmart.ru
uchi.ru
https://sdamgia.ru/

Harusignas reomeTpusi. 7 PDOIII https://resh.edu.ru/

IpsiMble HATVIOCKOCTH
edu.skysmart.ru
uchi.ru

Harasanas 6 POIII https://resh.edu.ru/

reoMeTpHs.

Cummerpust edu.skysmart.ru
uchi.ru
https://sdamgia.ru/

BbIpaKeHHsic 6 POIII https://resh.edu.ru/

OyKBaMu
edu.skysmart.ru
uchi.ru
https://sdamgia.ru/

Jpodu 32 POIII https://resh.edu.ru/

edu.skysmart.ru
uchi.ru
https://sdamgia.ru/




POIII https://resh.edu.ru/

Harasanas 14

reoMeTpHsi.

Durypet edu.skysmart.ru

HA IUIOCKOCTH .
uchi.ru
https://sdamgia.ru/

TMo0:KuTEIbHBIE H 40 POIII https://resh.edu.ru/

oTpUIATE/IbHBIEYHCIIA
edu.skysmart.ru
uchi.ru
https://sdamgia.ru/

MpeacraBjienne JaHHBIX 6 POIII https://resh.edu.ru/
edu.skysmart.ru
uchi.ru

Harasanast 9 POIII https://resh.edu.ru/

reoMeTpHsi.

Durypet edu.skysmart.ru

B NIPOCTPAHCTBE .
poctp uchi.ru

IoBTOpEHUE, 20 POIII https://resh.edu.ru/

00001IeHNe,

CHCTEMATH3AIUS

edu.skysmart.ru
uchi.ru
https://sdamgia.ru/




TEMATUYECKOE TUIAHUPOBAHUE YYEBHOI'O KYPCA AJITEBPA

7 knacc (He meree 102 u)

Ha3sBanue pa3zjenia (TeMbI)(41CI0 Koar-so DJleKTpOoHHbIE (LM (POBbIE)
1acoB) 4acoB 00pa3zoBaTe/ibHbIE Pecypehbl
Yucyia v BbIYUCIEHUS. 25 POIII https://resh.edu.ru/
PanuonaabHbIe Uyncaa
edu.skysmart.ru
https://sdamgia.ru/
AusreGpanueckue 27 PDOIII https://resh.edu.ru/
BBIPAKEHHSI
edu.skysmart.ru
https://sdamgia.ru/
VpaBHeHHS U HEPABEHCTBA 20 POIII https://resh.edu.ru/
edu.skysmart.ru
https://sdamgia.ru/
Koopnm{an,m rpaq)“](“_ 24 POIII https://resh.edu.ru/
DYHKIUH
edu.skysmart.ru
https://sdamgia.ru/
IloBTOpeHue u 0000meHne 6
8 kyace (102 u)
Hazganue paziena (TeMbl) Koa-Bo DuieKTpoHHbIe (IH(POBLIE)
Kypca (4HCJI0 4acoB) 4acoB oOpa3oBaTeJibHbIEe pecypchl
YucJia u BbIYMCJICHUSA. 15 POIII https://resh.edu.ru/

KBaapatHble KOpHU
edu.skysmart.ru
https://sdamgia.ru/




Ynciia ¥ BBIYHCICHUS. 7 PDOIII https://resh.edu.ru/

CTeneHb ¢ meJbIM

froxasarenem edu.skysmart.ru
https://sdamgia.ru/

Auredpanyueckue BoIPaKeHUsl. 5 POUI https://resh.edu.ru/

KBaaparHblii Tpéxuiien
edu.skysmart.ru
https://sdamgia.ru/

Anrebpandeckue 15 POIII https://resh.edu.ru/

BbIPAKEHHSI.

Auredpanyeckas Apodb edu.skysmart.ru
https://sdamgia.ru/

YpagHenus 15 PDOII https://resh.edu.ru/

u HepaBeHcTBa. KBajgpaTHbie

ypaBHeHHS edu.skysmart.ru
https://sdamgia.ru/

YpaBHeHnus 13 POIII https://resh.edu.ru/

" HepaBeHcTBA. CHCTEMBI

YPaBHEHUH edu.skysmart.ru
https://sdamgia.ru/

YpaBHenus 12 POIII https://resh.edu.ru/

U HEepPaBeHCTBA.

Hepasencrsa edu.skysmart.ru
https://sdamgia.ru/

DyHKIUH. 5 POIII https://resh.edu.ru/

OcHOBHBIE

MOHATHUSA

edu.skysmart.ru
https://sdamgia.ru/




DyHKUUH.
YucaoBbie
byHkuun

PDOIII https://resh.edu.ru/

edu.skysmart.ru
https://sdamgia.ru/

IloBTOpEHHE U 6 POIII https://resh.edu.ru/
000011IeHNE
edu.skysmart.ru
https://sdamgia.ru/
9 kacc
kiacc (102 )
Ha3sBauue pa3jaena Koa-go JJieKTpouHLIE
(TeMbI) Kypca (YHCJI0 acos 6 (ungposrie)
9acos) oOpa3oBareJIbHbIE
pecypchl
Yucaa U BHIYHCJICHHSA. 9 POIII https://resh.edu.ru/
JlelicTBUTEe/IbHbIE YHCJIA edu.skysmart.ru
https://sdamgia.ru/
YpaBHeHust 14 PDIII https://resh.edu.ru/
1 HEpaBeHcTBa. edu.skysmart.ru
yPaBﬂfﬂnﬂ https://sdamgia.ru/
¢ OHON
nepeMeHHOi
YpaBHenus 14 PDIII https://resh.edu.ru/
gHePaBeHCTBa- . edu.skysmart.ru
HCTEMBI yPaBHEHMH https://sdamgia.ru/
YpaBHeHust 16 POIII https://resh.edu.ru/
U HEePaBeHCTBA.
Hepasencrsa edu.skysmart.ru
https://sdamgia.ru/
DOYHKIHH 16 PDOIII https://resh.edu.ru/
edu.skysmart.ru
https://sdamgia.ru/




YucjioBble 15 PDOIII https://resh.edu.ru/
nocjaenoBaresibHocTH (15 4)

edu.skysmart.ru
https://sdamgia.ru/

MoBTOpEnne, 060odmEenHne, 18 PDIII https://resh.edu.ru/
cHCTeMAaTH3alus 3HAHUIA!

edu.skysmart.ru
https://sdamgia.ru/

TEMATUYECKOE ITNTAHUPOBAHUME YUEBHOI'O KYPCA

I'EOMETPUN
7 xnacc (68 4)
Haspanme pasnena Koa-Bo JneKTpoHHble (uMdposble)
(rems1) ]:ﬁlc)gi (mero 4acos 06paBOBaTEJ1beIe pecypcChbl
Ipocreitmme 14 POIII https://resh.edu.ru/

reoMeTpuyeckne QUrypbl 1
ux cpoiictBa. U3mepenue
reoMeTpHYecKHX BeTHYHH

edu.skysmart.ru
https://sdamgia.ru/

Tpeyroanmmku 22 PDOIII https://resh.edu.ru/
edu.skysmart.ru
https://sdamgia.ru/

IMapaiiensHble NpsiMble, 14 POIII https://resh.edu.ru/

CyMMa YIJIOB TPeyroJibHUKa
edu.skysmart.ru
https://sdamgia.ru/

OKpyRKHOCTbH 14 POIII https://resh.edu.ru/

KpYT.
I'eomeTpuuecknenocTpoeHust

edu.skysmart.ru
https://sdamgia.ru/




IToBTOpeHUE, 00001IEHNE
3HAHMIA

PDOIII https://resh.edu.ru/

edu.skysmart.ru
https://sdamgia.ru/

8 kmacc (68 u)

Ha3sBaHnue pa3jena Kosi-Bo DJIeKTPOHHbIE (U (ppoBHIE)
(TemMBbI) 4acoB o0pa3oBaTebHbIEe pecypchl
Kypca (4MCJI0 4acoB)

YeTbIpéXyroJbHUKH 12 POII
https://resh.edu.ru/
edu.skysmart.ru
https://sdamgia.ru/

Teopema ®ajeca u 15 POII

Teopema 0 https://resh.edu.ru/

HNPONOPUHOHATLHBIX

OTpe3Kax, 10100- edu.skysmart.ru

Hble TpeyrodbHitict https://sdamgia.ru/

Ilnomans. 14 POIII

Haxoxnenne https://resh.edu.ru/

LA TIEN

TPEYroILHHKOB edu.skysmart.ru

1 MHOTOYTOJILHBIX QUryp. - -

TLI0many M0J0GHbIX https://sdamgia.ru/

Guryp

Teopema [Mudaropau 10 POII

HA4YaJIa TPUTOHOMETPUH

https://resh.edu.ru/

edu.skysmart.ru
https://sdamgia.ru/




Vrasl B OKPYKHOCTH. 13 POII

Bunucanubie https://resh.edu.ru/
U OIHCAHHBIE

4eThIPeXyroJbHIKH.

KacaTerbHbie edu.skysmart.ru
K OKPY’KHOCTH. https://sdamgia.ru/
Kacanue okpy:kHocTeii

IoBTOpenue, oGobeHne 4 POII

3HAHUM

https://resh.edu.ru/

edu.skysmart.ru
https://sdamgia.ru/

9 xnacc ( 68 u)

Haspanue pasiena Koa-Bo DJIeKTPOHHbIE
(TembI) 4acoB (uudposbie)
Kypca (MHC/I0 YACOB) oGpa3oBaTe/ibHbIE
pecypcsl

Tpuronomerpus. 16 POIII

TeopeMbl KOCHHYCOB H https://resh.edu.ru/

CHHYCOB.

Pellenne TpeyrobLHHUKOB edu.skysmart.ru
https://sdamgia.ru/

IIpeoGpa3oBanue 10 POII

nonodus. Merpuyeckue https://resh.edu.ru/

COOTHOLUEHHSI

B OKPYARHOCTH edu.skysmart.ru
https://sdamgia.ru/

BexTtopb! 12 POIII

https://resh.edu.ru/

edu.skysmart.ru
https://sdamgia.ru/




JlekapToBbI
KOOPAMHATBI
ILIOCKOCTH

Ha

POIII
https://resh.edu.ru/

edu.skysmart.ru
https://sdamgia.ru/




IMpaBuiabHbIE 8 POIII https://resh.edu.ru/
MHOTOYT0JIbHUKH.

Agmna oxpymnocTH edu.skysmart.ru

H ILUIOIAAb Kpyra. -
BoluuciieHue https://sdamgia.ru/
nJjomajei

JIBMKEeHHUSsT 6 PDIII https://resh.edu.ru/
IJIOCKOCTH

edu.skysmart.ru
https://sdamgia.ru/

IoBTOpEHHE, 7 POIII https://resh.edu.ru/
00001IeHHE,

cHcTeMaTH3aIms edu.skysmart.ru
3HAHMIT

https://sdamgia.ru/




TEMATUYECKOE ITNTAHMPOBAHHME YYEBHOI'O KYPCA
BEPOATHOCTD U CTATUCTHUKA

7 wiacc (34 q9)

Hassaumue KoauvecTBo DieKkTpoHHbIE (HU(POBLIE)
pa3nena 4acoB o0pa3oBare/ibHbIE pecypchl
(TemMbI)

(uuciio
4acoB)
IIpeacraBienue 7 POIII https://resh.edu.ru/
AaHHBIX edu.skysmart.ru
uchi.ru
OnucarenbHast 8 PDOIII https://resh.edu.ru/
CTaTHCTHKA edu.skysmart.ru
https://sdamgia.ru/

Cayuaiinas 6 POIII https://resh.edu.ru/
H3MEHYHBOCTE edu.skysmart.ru

https://sdamgia.ru/

Bsegenne B 4 POIII https://resh.edu.ru/
Teopurorpados

edu.skysmart.ru
https://sdamgia.ru/

BepositHOCTL M 4 POIII https://resh.edu.ru/
4acToTa CIy4aiiHOro
coopITHs edu.skysmart.ru

https://sdamgia.ru/

O6o0menne, 5 PO https://resh.edu.ru/
KOHTPOJIb

edu.skysmart.ru
https://sdamgia.ru/




8 xiacc (34 1)

HasBanue KoaunuecTBo DJieKTpoHHbIE (LU (PPOBbBIE)
pasnena 4acoB o0pa3oBaTebHbIE pecypchl
(TeMbI) (YHCII0
4acoB)
ToBTOpeHue 4 POIII https://resh.edu.ru/
Kypca7 KJacca edu.skysmart.ru
https://sdamgia.ru/
OnucaTe bHAs 4 POIII https://resh.edu.ru/
CTATHCTHKA. edu.skysmart.ru
PaccenBanue https://sdamgia.ru/
JAHHBIX
MHuosKecTBa 4 PDOIII https://resh.edu.ru/
edu.skysmart.ru
https://sdamgia.ru/
BeposiTHOCTE 6 PDOIII https://resh.edu.ru/
cay4aiitHoro edu.skysmart.ru
co0bITHS https://sdamgia.ru/
BBejleHHe B TEOPHIO 4 POIII https://resh.edu.ru/
rpaos edu.skysmart.ru
https://sdamgia.ru/\
O0o0menue, 12
KOHTPOJIb POIII https://resh.edu.ru/
edu.skysmart.ru
https://sdamgia.ru/




9 kuaacc (34 yaca)

Ha3Banue KounuecTso daeKkTponHble (Hu(ppoBbLIE)
pasziena 4acoB o0pa3oBaTeabHbIE PecypChl
(TeMbI) (4UCI0
4acoB)
ToBTOpeHue 4 POIII https://resh.edu.ru/

Kypca8 kiiacca
edu.skysmart.ru

https://sdamgia.ru/

PDOIII https://resh.edu.ru/

J1eMeHTHI 4
KOMOMHATOPUKHU
edu.skysmart.ru
https://sdamgia.ru/
T'eomerpuueckas 4 POIII https://resh.edu.ru/
BEpPOSITHOCTH
edu.skysmart.ru
https://sdamgia.ru/
HcnbiTanus 6 PDIII https://resh.edu.ru/
Bepnyim
edu.skysmart.ru
https://sdamgia.ru/
Cayyaiinas 6 POIII https://resh.edu.ru/
BeJINYHHA
edu.skysmart.ru
https://sdamgia.ru/
O6o0menue, 10 POIII https://resh.edu.ru/
KOHTPOJIb edu.skysmart.ru

https://sdamgia.ru/







