PABOYAS TIPOTPAMMA OCHOBHOI'O OBIIIEI'O OBPA3OBAHMSA
11O MATEMATHUKE
CTaTyc fOKyMeHTa

MpumepHasa Nporpamma no maTemaTHKe COCTaB/IeHa Ha OCHoBe deaepasibHOro KOMMOHEHTa
rocyAapCTBEHHOro CTaH4apTa OCHOBHOTO 0bLero obpasoBaHms.

MpumepHasa NporpamMmma KOHKPETU3NPYET coaepraHme npeameTHbIX Tem o6pa3oBaTeIbHOroO CTaHAapTa
W faeT NnpumMepHoe pacnpeaesieHne y4ebHbIX Yacos No pasgenam Kypca.

MpumepHaa NporpaMmma BbIMOJHAET ABE OCHOBHbIE QYHKLUM.

NHbopmaymoHHO-meToanYecKan GYHKLMA NO3BO/SET BCEM Y4aCTHMKaM 0bpa3oBaTesibHOro npouecca
NosyYnTb NPEACTaB/IeHME O LUensx, COAepKaHuu, obLien ctpaternm obyyeHus, BOCNMTAHUA N Pa3BUTUSA
yyalmxca cpeacTBamm gaHHOro yyebHoro npegmerta.

OpraH13aumoHHO-MNaHMpYoWasn GyHKUMA NpeaycMaTpUBaeT Bblae/ieHne 3Tanos obydeHuns,
CTPYKTypupoBaHMe y4ebHOro matepmana, onpegenieHne ero KoAMYecTBeHHbIX U KayecTBEHHbIX
XapaKTEPMCTUK Ha KaXKAOM M3 3Tanos, B TOM YMC/Ie A1 COAEPIKaTeIbHOro HanoHeHUA
NPOMENKYTOUYHOM aTTecTaumnm yyalLmxcs.

MprmepHasa Nporpamma ABASETCA OPUEHTUPOM /1A COCTaB/IEHUS aBTOPCKUX y4ebHbIX Nporpamm u
y4yebHuKoB. OHa onpeaenseT UHBapuaHTHYLo (0bs3aTenbHyto) YacTb yuebHOro Kypca, 3a npegenamm
KOTOPOro OCTaeTcA BO3MOXHOCTb aBTOPCKOro BbI6opa BapMaTUBHOM COCTABAAIOWEN COAEPHKAHMA
06pa3oBaHus. Mpu 3TOM aBTOPbI y4eBHbIX NPOrpamm 1 y4ebHUKOB MOTYT NPEAJIOKUTb COBCTBEHHBIN
NoAxof, B YacTW CTPYKTYpPUPOBaHUA yuebHOro maTepurana, onpesaeneHns nociesoBaTe/IbHOCTU
N3y4YeHMA 3TOro0 MaTepunana, a TakKe nyteit GopMMPOBAHUA CUCTEMbI 3HAHWUI, YMEHWI 1 cnocoboB
[eATeNbHOCTM, Pa3BUTUA U COLMANU3ALIMM YUaLLUXCA. TeM CaMbiM NPUMEpPHas Nporpamma cofencTByeT
COXpaHeHWto eMHOro 06pa3oBaTeIbHOro NPOCTPAHCTBA, HE CKOBbLIBAs TBOPYECKOM MHULMATUBDI
yyuTenei u aBTopos y4ebHMKOB, NPeAOCTaBAAET LUIMPOKME BO3MOXKHOCTY A/1A PEaN3aLmMmn pasinyHbIX
NoAxoA0B K NOCTPOEHUIO y4ebHoro Kypca.

CTpyKTypa AOKYyMeHTa

MpumepHaa Nporpamma BK/AOYAET TPY pasaena: NOACHUTENbHYIO 3aMUCKY; OCHOBHOE COoAepKaHue C
NPMMeEpPHbIM pacnpegeneHnem y4ebHbIx 4acoB No pasgenam Kypca; TpeboBaHMA K YPOBHIO NOATOTOBKM
BbIMYCKHNKOB.

O6Lwan xapaKTepucTuKa y4ebHoro npegmera

MaTemaTnyeckoe o6pa3oBaHNe B OCHOBHOW LUKO/IE CKNaAbIBAETCA M3 CIeAYIOLLMX COAePrKAaTeIbHbIX
KOMMNOHEHTOB (ToYHble Ha3BaHWA 610K0B): apudmeTnKa; anrebpa; reomeTpus; 31eMeHTbI
KOMBUHATOPUKM, TEOPUU BEPOATHOCTEN, CTaTUCTMKM U IOTUKK. B CBOE COBOKYMHOCTM OHWM OTpaXKatoT
6oraTblii ONbIT 06yYeHNA MaTeMATVKE B HALWWel CTPaHe, yYUTbIBAOT COBPEMEHHbIe TEHAEHLMN
OTEYECTBEHHOW U 3apyBeXKHOM LLKObI M NO3BOAIOT Peasin30BaTh NOCTaBAEHHbIE Nepes WKObHbIM
06pasoBaHNEM Lenn Ha MHGOPMALMOHHO EMKOM M NMPaKTUYECKM 3HAYMMOM MaTepuane. I
coZepKaTe/ibHble KOMMOHEHTbI, Pa3BMBAACH HA NPOTAXKEHUW BCEX /IeT 0byYeHus, ecTeCTBEHHbIM
06pas3om nepenneTaroTcs U B3aMMOLENCTBYHIOT B y4EOHbIX Kypcax.



ApudmeTnka npussaHa cnocobCTBOBaTb NPUOBPETEHMIO NPAKTUYECKMX HAaBbIKOB, HEOHX0AMMBbIX AN
noBceaHEBHOM M3HWU. OHa CNyKWUT 63301 ANs BCEro Aa/lbHENLWEro U3y4eHUs MaTeEMATHKMY,
CNocobCTBYET IOrMYECKOMY PA3BUTUIO U GOPMUPOBAHUIO YMEHUSA NONb30BATLCA arTOPUTMaMMU.

Anrebpa HaueneHa Ha popmMpoBaHME MATEMATMUYECKOrO annapaTa A1a pelleHms 3a4auy us
MaTeEMATUKMN, CMENKHbIX NPeaMETOB, OKPY KaIOLLEN peanbHOCTU. A3bIK anrebpbl Nog4YepKUBAET 3HAYEHUe
MaTeMaTMKM KaK s3blKa 411 NOCTPOEHUSs MaTeMATUYECKUX MOZENEN, MPOLLECCOB U SIBIEHU PeasibHOro
mupa. OgHOM N3 OCHOBHbIX 33424 M3y4eHMA anrebpbl ABNAETCA Pa3BUTME aNTOPUTMUYECKOTO
MbILWAEHNA, HEOBX0AMMOrO, B YaCTHOCTU, A1 OCBOEHMA Kypca MHGOPMATUKN; OBaEHME HAaBbIKamM
OeOYKTUBHbIX paccy*aeHui. NMpeobpasoBaHMe CMMBOANYECKMX GOPM BHOCUT CBOM cneumdruyeckmnia
BK/J1a[, B pa3BuTME BOOOpaXKeHUA, CocobHOCTEN K MaTeMaTUYECKOMY TBOpYecTByY. [pyron BaxKHOM
3a43a4en U3yyeHus anrebpbl ABAAETCA NONYYEHUE WKONbHUKAMM KOHKPETHbIX 3HaHUM 0 PYHKLMAX KaK
Ba)KHeWLLen maTemaTUYecKko Mogenu ana onnucaHMa n nccnefoBaHMa pasHoo6pasHbIX NPOLECCOB
(paBHOMEPHbIX, PaBHOYCKOPEHHbIX, SKCMOHEHLMaAbHbIX, NepUoanyYeckux 1 ap.), ans GopMmupoBaHua y
yyalmxca npeacraBieHnii 0 poam MaTeMaTUKN B PasBUTUM LIMBUAN3ALMU U KYNbTYPbI.

feomeTpua — 0AMH U3 BaXKHENLIMX KOMMNOHEHTOB MaTemMaTU4YecKkoro ob6pasoBaHua, Heobxoanmas gas
NprMo6peTeHNA KOHKPETHbIX 3HAHMI O MPOCTPAHCTBE W MPAKTUUYECKN 3HAYMMBIX YMEHWUI, GOPMUPOBAHUA
A3blKa ONUCaHNA 0GBHEKTOB OKPYKaloLWEro mnpa, AN pPasBUTUA NPOCTPAHCTBEHHOMO BOOBParKeHUA 1
WHTYMUMKN, MaTEMATUYECKOW KyAbTypbl, 418 3CTETUYECKOrO BOCMUTAHMA yYawmxcs. MsyuyeHne
reoMeTpun BHOCUT BKNAZ B Pa3BUTUE IOTMYECKOTO MblLLIEHUA, B GOPMUPOBAHNE NOHATUA
[OKa3aTeNnbCTBa.

Sn1emeHTbl JIOTUKHN, KOM6MHaT0pMKM, CTaTUCTUKUN U TeopUumn BepOHTHOCTeVI CTaHOBATCA 0b6A3aTeNbHbIM
KOMMOHEHTOM LLKOJIbHOro 06pa3oBaHuA, YCUIMBAIOLLMM €ro NpMKAa4HOE U NPaKTUYECKOe 3HaYeHMe.
3ToT MaTepuan Heobxoaum, npexage scero, ana GopmMMpoBaHnNa GYHKLUNOHANIBbHOM rPamMOTHOCTU —
YMEHUI BOCNPUHMMATb U aHANN3UPOBATb MHPOPMaLMIO, NpeaCcTaBAEHHYIO B Pa3nyHbIX popmax,
NMOHMMAaTb BEPOATHOCTHbIM XapaKTepP MHOMUX peasibHbIX 3aBUCUMOCTEN, NPOU3BOAUTL NpoCTenLlme
BEPOATHOCTHbIE pacyeTbl. M3yyeHne oCHOB KOMBUHATOPMKM NO3BOIUT yYaLLLEMYCS OCYLLLECTBAATD
paccmoTpeHue cayyaes, nepebop M NogcYeT YnC/ia BAPMaAHTOB, B TOM YMC/e B NPOCTEMLLUNX MPUKAALHbIX
3a4au4ax.

Mpwn n3yvyeHnn CTaTUCTUKMN N Teopumn BepOﬂTHOCTeVI O6OI'aLU,alOTCF| npeacraBaeHnAa o COBpEMEHHOﬁ
KapTuHeE MMUpa n metogax ero nccnegoBaHusA, (bOpMI/IpyETCFI NOHUMaHNE POJSIN CTATUCTUKN KaK
MUCTOYHUKa counanbHO 3Ha4YMMom VIHd)OpMaLI,VIM M 3aKN1aablBalOTCA OCHOBblI BEPOATHOCTHOIO MbilWNEHNA.

Taknm 06p330M, B XO04€e OCBOEHUA coaepKaHNA KypcCa ydallneca nosy4atoT BO3MOXKHOCTb:

pa3BUTb NPeACTaBAEHMUA O YUC/IE U POJIM BbIYUCIIEHWNI B YEIOBEYECKOM MPaKTUKe; chOPMMPOBaTb
NPaKTUYECKME HABbIKM BbINOSHEHUA YCTHbIX, MUCbMEHHbIX, UHCTPYMEHTAIbHbIX BbIYMCAEHUI, PAa3BUTb
BbIYUCUTENBHYIO KYAbTYPY;

OB/1ageTb CUMBOJIMHECKUM A3bIKOM aﬂl'66pbl, Bblpa6OTaTb d)OpMaﬂbHO-OFIepaTMBHbIe anre6paw-|ecr(me
YMEHUNA N HAYHNUTbCA NPUMEHATb UX K peLlEHNI0O MaTEMATUYECKUX N HEMATEMATUYECKUX 3a4a\,

M3Y4YNTb CBOMCTBA M rPpadmMKM 31eMeHTapHbIX GYHKLMI, HAyYUTbCA UCNO/b30BaTb GYHKLUMOHAIbHO-
rpaduyeckne npencTaBAeHUA s ONUCAHNA U aHaIM3a PeasibHbIX 3aBUCUMOCTEN;



pa3BWTb MPOCTPAHCTBEHHbIE NPeACTaBAeHUA U U306pa3nTe/ibHble YMEHUSA, OCBOUTb OCHOBHbIE ¢aKTbl U
MeToAbl N1aHUMETPUM, NO3HAKOMMUTBCA C NPOCTENLLIMMU NMPOCTPAHCTBEHHbIMU TENAMMU N UX
CBOMCTBaMU;

NOIYYUTb NPEACTaBAEHNA O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B peasibHOM MUPE N O Pa3/INYHbIX
cnocobax ux nsyyeHmsa, 06 0cobeHHOCTAX BbIBOAOB U NMPOrHO30B, HOCALLMX BEPOATHOCTHbIN XapaKTep;

pa3BUTb IOTMYECKOE MbIL/IEHWUE U PEYb — YMEHUUSA NOTUYECKM 0BOCHOBbLIBATL CYXKAEHUSA, NPOBOAUTL
HEC/IO}KHbIe CUCTEMATM3AUNU, NPUBOANTL NPUMEPbLI U KOHTPNPUMEpPbI, UCNO/b30BaTb Pa3/IMUHbIE A3bIKM
MaTeMaTMKN (CNOBECHbIN, CUMBOJIMYECKUIA, FpadMUECKnit) Ana UANOCTPaALLUN, MHTEePNPeTaLLUN,
aprymeHTaumm v AokasaTesbCTBa;

Cd)OpMMpOBaTb npeacraBneHnA 06 n3ydyaembIX MOHATUNAX U METOAaAX KaK BaXKHEMLWunX cpeacteax
MaTeMaTn4yeCkoro moaennpoBaHMA peasibHbIX NpoLeccos U ABNEHUA.

Llenn

M3yyeHne maTeMaTMKM Ha CTyNneHn OCHOBHOTO 06Liero o6pa3oBaHmMsa HanpaBAeHO Ha AOCTUNKEHME
cneayowmx Luenemn:

* oBNnafeHMe CMCTEMO MaTeMaTUYECKUX 3HAHUIM U YMEHUIA, HE-06X0AUMBIX 411 MPUMEHEHUSA B
NPaKTUYECKON AeATENbHOCTU, U3YYEHUS CMEXKHbIX ANCUMNANH, NPOAONKEHNA 06pa3oBaHuMS;

* UHTeNNEeKTyaNbHOe pa3BuTUE, GOPMUPOBAHNE KAYeCTB IMYHOCTU, HEOBXOANMbIX YENOBEKY A/
MO/IHOLLEHHOW *KU3HW B COBPEMEHHOM 06LLECTBE, CBOMCTBEHHbBIX MAaTEMATUYECKON AeATENIbHOCTU:
ACHOCTU M TOYHOCTM MbIC/IN, KPUTUYHOCTU MbILUJIEHUS, UHTYULLUM, TOTUYECKOTO MbILLIEHWSA, 3/1EMEHTOB
aNropUTMUYECKOW Ky/bTYpbl, NPOCTPAHCTBEHHbIX NPEACTAaBNEHNI, CNOCOBHOCTU K MPEOSONEHMIO
TpyaHocTew;

* d)OpMMpOBaHMe Hpep,CTaBﬂeHMVI 06 naeax n metTogax MaTeMaTukm Kak YyHUBEPCalbHOIo A3blKa HayKu
N TEXHUKN, Cpeacrtsa MoaennpoBaHnA ABNIEHUN U npoueccos,

* BOCNUTaAHWE KYNbTYPbl IMYHOCTU, OTHOLLUEHUA K MaTEMATUKE KaK K YacTu obLieyenoBeyeckom
KY/IbTYypbl, UrpatoLen ocobyto posib B 06LWEeCcTBEHHOM Pa3BUTUM.

MecTo npegmeta B peaepasbHOM 6asucHoM yuebHOM niaHe

CornacHo ¢egepanbHOMy 6azMcHOMY y4yebHOMY NaaHy gsa o6pasoBaTesibHbIX yUperKaeHu Poccuiickol
depepauunn Ha n3yyeHne maTeMaTMKKM Ha CTYNEHU OCHOBHOro obuiero o6pasoBaHma OTBOAUTCA He
meHee 875 4 n3 pacyeta 54 B Hegento ¢ V no IX Knacc.

MprmepHasa Nporpamma paccymTaHa Ha 875 yuebHbix Yacos. Mpu 3TOM B Hel NpeayCMOTPEH pe3eps

cBoboaHoro yuebHoro spemeHn B o6beme 90 yuebHbIX 4acoB A4 peasnm3almnmn aBTOPCKUX NOAX0408,
MCMNO/1b30BaHMA pasHoobpasHbix GOpM opraHM3aLmMmn y4ebHoro npouecca, BHeAPEHUSA COBPEMEHHbIX
MeToA0B 06y4YeHNA 1 NeJarorMiyeckmx TEXHONOTUNA.

ObuweyyebHble yMmeHUsA, HaBbIKM N CNOCOObI AeATENbHOCTU.

B xofe npenogaBaHMA MaTeMaTUKM B OCHOBHOM WKoe, paboTbl Hag GOpMMPOBAHMEM Y YHaLLMXCA
NepeyYncaeHHbIX B NPOrpamme 3HaHUI U YMEHWUI, cnegyeT 06paliaTb BHUMAHME Ha TO, YTOObI OHM
0BNlaeBaNN YMEHUAMM 06LLey4ebHOro xapakTepa, pasHoobpasHbIMK cnocobamm AeATeNbHOCTH,
npuobpeTanu onbIT:



NAaHNPOBaAHNA N OCyLLEeCTBNEHUNA aﬂFOpMTMMHECKOVI AeATeNbHOCTU, BbINMO/IHEHUNA 3a4aHHbIX N

KOHCTPYMPOBaHMA HOBbIX a/IFOPUTMOB;

peleHna pasHoobpasHbIX KNACcCOB 3a4a4 M3 Pas/IMYHbIX Pa3genos Kypca, B TOM Ync/ie 3a4aY,
TpebyroLwmMx NOUCKa NyTM 1 cnocoboB peLleHns;

nccneaoBaTebCKoOM AeATe/IbHOCTU, Pa3BUTUA NAel, NPoBeAeHMA IKCMIEPUMEHTOB, 0606 eHNs,
NOCTaHOBKU 1 GOPMY/IMPOBAHUA HOBbIX 33ay;

ACHOI0, TOYHOTO, TrPAMOTHOIO U3/T0XKEHUA CBOUX MbICNen B yCTHOﬁ N NMUCbMEHHOM peyn, ncnonb3oBaHUA
Pa3/IMYHbIX A3bIKOB MaTEMATUKU (CﬂOBECHOFO, CMMBOJIMYECKOTO, rpacbw-lecr(oro), CBO60,CI,HOFO nepexoga
C O4HOro A3blKa Ha ,D,perVI Aana NUANKCTpaunn, HTepnpeTaunmn, aprymeHTaunn n JOKa3aTebCTBa,

nposeaeHMA AO0Ka3aTe/IbHbIX paCCVH(AEHMﬁ, aprymeHTtayunm, sblaBnxKeHnA runotes n nx O6OCHOBaHVIFI,'

MOWCKa, CMCTeMaTM3aLMM, aHaAn3a U KnaccuduKkaumm MHGopPMaLmMK, CNo/b30BaHNA Pa3HOOBPasHbIX
MHPOPMALMOHHBIX UCTOYHMKOB, BKAKOUAA y4EBHYIO M CNPaBOYHYO INTEPaTypy, COBPEMEHHbIE
MHPOPMaLMOHHbIE TEXHOIOMUMN.

PesynbTatbl 06y4eHUs

PesynbTaTbl 06y4eHMs npeactaBneHbl B TpeboBaHMAX K YPOBHIO MOArOTOBKM M 334at0T CUCTEMY
NTOrOBbIX PE3YNbTaTOB 0B6YyYEHMA, KOTOPbIX AO/IKHbI 4OCTUraTb BCE YUallMecs, OKaH4YMBatoLWme
OCHOBHYIO LUKOJY, U AOCTUKEHWNE KOTOPbIX ABNSETCA 0653aTe/IbHbIM YCN0BUMEM NOOKUTENbHOM
aTTecTaumMm yd4eHMKa 3a KypC OCHOBHOWM LWKObI. 3T TpeboBaHMA CTPYKTYPMPOBaHbI MO TPEM
KOMMNOHEHTaM: «3HaTb/MOHNMATbY, KYMETbY, KMCMO/b30BaTb NPUOBPETEHHbIE 3HAHUA U YMEHUA B
NPaKTUYECKOMN AeATENbHOCTU N NOBCEAHEBHOM XMU3HWY. NPy 3TOM nocieaHue ABa KOMMNOHEHTa
npeacTaB/ieHbl OTAE/bHO MO KAXKA0MY U3 PasfesioB coaepKaHus,

OCHOBHOE COAEPXAHUE
(875 )
ApudmeTurka
(250 y)

HaTypanbHble yicna. [lecaTmyHas cuctema cunciaeHms. PUmckan Hymepaumsa. Apudmetnyeckume
AeNCTBMA Hag HaTypanbHbIMK YMciamu. CTeneHb C HaTypasibHbIM NoKasaTenem.

JennmocTb HaTypanbHbIX Ynucen. NpuUsHakmM genmmoctn Ha 2, 3, 5, 9, 10. MpocTble n cocTaBHble Ynucaa.
Pa3noxeHune HaTypanbHOro Ync/ia Ha NPOCTble MHOXKUTeNN. Hanbonbluunii obwnin agenntens 1
HaMMmeHbllee obliee KpaTHoe. [leneHune c OCTaTKOM.

[Opobu. ObbIKHOBEHHan Apobb. OCHOBHOE CBOMCTBO Apobu. CpaBHeHUE apoben. ApudmeTnyeckune
AeNCTBMA C 06bIKHOBEHHbIMM Apo6aMK. HaxoXKaeHWe YacTu OT Leoro U LLeioro no ero 4actu.

JecatnyHan gpobb. CpaBHEHME AeCATUYHbIX Apoben. ApudmeTmyeckne AenNCcTBUA C AeCATUYHBIMMU
Apobsamu. MNpeacraBaeHne AecaTUUYHOM Apobu B BUAE 0O6bIKHOBEHHOM ApPobu N 06bIKHOBEHHOW B BUAE
[ecATUYHON.



PaumoHanbHble Yncna. Llenble ynucna: nonoxutenbHble, oTpuuaTenbHble 1 Hyab. Moaynb (abcontoTHas
BE/IMYMHA) uncna. CpaBHEHME PaLMOHANbHbIX Yncen. ApudpmeTnyeckme AencTBUA C PaLMOHaANbHbIMU
yncnamu. CTeneHb C LebiIM NoKasaTeslem.

YucnoBsble BblpaxKeHUs, NOPAAOK AENCTBUIA B HUX, UCMOJIb30BaHME CKOOOK. 3aKOHbI apndmMeTUYECKmX
AeNCTBUIN: NnepeMecTUTE/IbHbIM, coYeTaTe/IbHbIN, pacnpeaenTeNbHbIN.

[OelictBuTeNbHble uncna. KBagpaTHbIM KopeHb U3 uMcna. KopeHb TpeTbel cTeneHu. NMoHATME 0 KopHe Nn-
oM cTeneHu m3 yncnal. HaxoxaeHne NpubAMMKEHHOTO 3HaYEHMSA KOPHA C MOMOLLbIO KaNbKyaaTopa.
3anncb KOpHEeR ¢ NOMOLLbIO CTENEeHM C AP0OHbIM NMOKasaTenem.

MoHaTMe 06 MppaumMoHanbHOM Ymcne. MppayMoHanbHOCTb Yncna. JecaTuyHble NpubanKeHus
NPPaLNOHANbHbIX Yncen.

[JelicTBuTeNbHbIE YNC/A KaK BeCKOHEeYHble AecATUYHbIe Apobu. CpaBHEHME AENCTBUTENbHbIX YMCen,
apudmeTUYECcKMe AeNCTBUA HAL HUMM.

STanbl pa3BuTMA NPeACTaBAEHUI O Ymce.
TeKcToBble 3a4a4u. PelieHne TEKCTOBbIX 33434 apUPMETUUECKMM Criocobom.

N3mepeHnsa, NpubAnKeHNs, oLeHKN. EAVHMLbI U3SMEPEHMA A/MHbI, NAoLWaaM, 06bema, Macchl,
BPEMEHU, CKOPOCTU. Pazmepbl 06 bEKTOB OKPYXKaIOLLEro HAaC MMPa (0T 3/1IeMEHTaPHbIX YacTUL, 40
BceneHHo), A/IUTENIbHOCTb NPOLECCOB B OKPYKAIOLLEM HAaC MUpeE.

MpeacraBneHme 3aBUCUMOCTU MEXAY BEANYMHAMK B BuAE GOpMYI.
MpoueHTbl. HaxoxaeHne NPoLeHTa OT BE/IMUYMNHbI, BEIMYUHbI NO e NPOLEHTY.

OTHOLWEHMe, BblpaXKeHNe OTHOLWEHUA B NpoLeHTax. Mponopums. MponopumoHanbHas n 06paTHO
NPONopPLUMOHaAbHAA 3aBUCMMOCTM.

OprrneHme ymcen. MpMKNAKa 1 OLLeHKa pe3y1bTaToB BbIYNCNEHUNA. BbiopeneHne mHoxutena —
cteneHn AecATu B 3annUcCn 4Yncna.

Anrebpa
(270 4)

Anrebpanyeckune BbiparkeHus. ByKBeHHbIe BbipaxKeHUs (BbipaxKeHUs ¢ nepeMeHHbIMK). Yrcnosoe
3HauyeHue BYKBEHHOrO BbipaxkeHuA. [JonyCcTMMble 3HaYEHMA NePEMEHHbIX, BXOAALMX B anrebpandeckue
BbIpakeHus. NoAcTaHOBKa BbipaXKeHUI BMECTO NnepemeHHbIX. PaBeHCTBO BYKBEHHbIX BbipaXKeHU.
ToxKAecTBo, A0Ka3aTeNbCTBO TOXKAECTB. [Ipeobpa3oBaHUA BbipaXKeHUNA.

CBOICTBA CTENEHeN ¢ Le/ibim NoKasatenem. MHorouneHbl. CNoxKeHue, BbluMTaHWe, yMHOXKEHUe
MHOro4seHoB. Popmybl COKPALLEHHOTO YMHOMEHMWA: KBaApaT CyMMbl M KBagpaT pasHOCTU, Ky6 cymmbl
1 Ky6 pasHoctu. Popmyna pasHOCTM KBaapaTos, GOpMyaa CyMMbl KybOB M pa3HOCTM Ky6OoB.
PasnoyKeHne MHOroYiIeHa Ha MHOXUTeNN. KBaapaTHbIl TpexyaeH. BbigeneHme NosHOro KBagparta B
KBaApaTHOM TpexyneHe. Teopema Buerta. PasnoxkeHne KBaApaTHOro TpexyseHa Ha INHeHble
MHOXUTeNU. MHoro4YaeHbl c ogHoM nepemeHHon. CTeneHb MHoroyneHa. KopeHb MHoroyaeHa.



Anrebpamnyeckas gpobb. CokpaleHune apobeit. [leicTeumaA ¢ anrebpanyeckummn gpobsamm.

PaumoHanbHble Bblpa*XeHnAa N nx ﬂp606pa3OBaHMﬂ. CeoitcTtBa KBagpaTHbIX KOpHEﬁ N nx npumeHeHue B
BblHUCNEHUNAX.

YpaBHEHUA 1 HEPaBEHCTBA. YpaBHEHUE C 04HOW NepemeHHOoM. KopeHb ypaBHeHWA. JIMHelHoe
ypaBHeHuWe. KBagpaTHoe ypaBHeHue: popmMyna KOpHen KBaapaTHOro ypaBHeHus, PelueHune
paunoHabHbIX ypaBHEHWIA. MprMMmepbl pelueHnUa YpaBHEHWUI BbICLIMX CTENEeHeNW; MeToAbl 3aMeHbI
nepemeHHOM, Pa3NoXKEHUA Ha MHOXKUTENN.

YpaBHeHMe ¢ ABYyMA NepeMeHHbIMU; pelleHne ypaBHEHUA C ABYMA NepemeHHbIMU. Cuctema
YPaBHEHWI; peleHne cuctemol. CUCTEMA ABYX TIMHENHDBIX YPAaBHEHUI C ABYMA NEPEMEHHbIMU; pelleHne
NoACTaHOBKOM M anrebpanyecknm cioxeHnem. YpaBHEHME C HECKONbKMMM NepemeHHbIMU. Mprumepbl
peLlleHns HeIMHENHbIX cucTem. Mpumepbl pelleHnn ypaBHEHWU B Lie/bIX YUCNAX.

HepaBeHcTBO ¢ 04HOM NepemeHHON. PelleHne HepaBeHCTBa. JIMHENHbIE HEPAaBEHCTBA C O4HOM
nepemeHHoM’ 1 nx cuctembl. KsagpaTHble HepaBeHCTBA. [Tpumepbl pelweHmna ApoOHO-ANHENHDbIX
HepaBeHCTB.

Yucnosble HepaBEHCTBA U UX CBOWCTBA. JoKa3aTenbCTBO YNCAOBbLIX U anre6pamqecr<mx HEepPaBEeHCTB.

Mepexon OT coBeCcHOM GOPMYINPOBKM COOTHOLLEHUIA MEXAY BEeANYMHAMU K anrebpanyeckoil.
PelueHume TeKCTOBbIX 3a4a4 anredbpanyeckmm cnocobom.

Yucnosble NnocneaoBaTeNbHOCTU. MOHATME NOCAeA0BaTENBHOCTU. ApUdMETUYECKAN N reOMeTpUYeCcKan
nporpeccun. Popmynbl 0bLero YneHa apuPmeTMYECKoN 1 reOMETPUYECKOM NPOrPeccuii, CyMMbl
nepBbIX HECKOJIbKUX YS1eHOB apuPMETUYECKOMN N FEOMETPUYECKOMN NPOrpeccuil.

CnokHble NpoueHTbl.

Yucnosble pyHKLMU. MoHATME dyHKUMKM. ObnacTb onpegenenmnsa oyHKuMKU. CNocobbl 3aaaHma GyHKLUUN.
Ipaduk PyHKLMN, BO3pacTaHMe 1 ybbiBaHME dYHKUUU, Hanbobllee U HAMMEHbLLee 3HaYeHNA GYHKLUMK,
HYIM QYHKLMK, NPOMENKYTKM 3HAKONOCTOSHCTBA. YTeHne rpadnKoB GyHKLUNNA.

®YHKLMM, ONUCbIBatOWME NPSAMYIO U 06paTHYHO MPONOPLNOHANLHYIO 3aBUCUMOCTU, UX FPadUKK.
NnHenHan GyHKUMA, ee rpaduK, reoMeTpUYecKmnii cMmbicn KoadduumneHTos. N’Mnepbona. KeaapaTnyHas
byHKUMA, ee rpadmk, napabona. KoopanHatel BeplwnHbI Napabonbl, ocb cummeTpumn. CTeneHHble
dYHKLMM C HAaTypa/ibHbIM NOKasaTenem, ux rpadumkn. Mpadukn GyHKLMIN: KOpeHb KBALPATHbIN, KOPEHb
Kybuueckuit, mogynb. Mcnonb3oBaHue rpadmkos GyHKUMI ANA pelueHnsa YpaBHEHUN U CUCTEM.

Mpumepbl rpaduUecknx 3aBMCUMOCTEN, OTPaXKaloLWMX peanbHble NpoLecchl: KonebaHue,
MOKasaTeNbHbli POCT; YMCNOBble GYHKLMM, ONUCLIBAIOLLLME 3TU NPOLLECCHI.

MapannenbHblit nepeHoc rpadUKoB BAOAb OCEM KOOPAMHAT U CUMMETPUA OTHOCUTE/IBHO OCEeN.

KoopanHatol[11][MN2]. M306parkeHne Yncen To4KamMmu KOOPANHATHOM NPAMOI. FTeoMeTPUUYECKUIN CMbIC
MoAayNna uncna. Yucnosble MPOMENKYTKN: UHTEPBaAA, OTPE30K, Nyd. PopMyna pacCTOAHUA MeXKAy TOUKaMM
KOOPAMHATHOM NPSAMOIA.

[leKapToBbl KOOPAMHATbI HA NIOCKOCTU; KOOPAMHATLI TOYKKN. KoopanHaTbl cepeamHbl oTpeska. Popmyna
PaCcCTOAHMA MeXAy ABYMS TOYKAMM NIOCKOCTU. YpaBHEHME NPAMOM, YI10BOW KO3PPULIMEHT NPSMON,



yc/noBMe NapannenbHOCTU NPAMBbIX. YpaBHEHUE OKPYKHOCTU C LLEHTPOM B Havasie KoopAanHaT u B itoboi
3a/1aHHOM TOYKe.

lpaduryeckas MHTepNpeTaUna ypaBHEHWU C ABYMS NEePEMEHHbIMM U UX CUCTEM, HEPABEHCTB C ABYMSA
NepemMeHHbIMWU U UX CUCTEM

FeomeTpua

(220 y)
HayanbHble NOHATMA U TeOpPEMbI FeOMeTPUN.
BO3HWKHOBEHME reoMeTpun U3 NPaKTUKK.
lFeomeTtpuyeckune durypol 1 Tena. PaBeHCTBO B reomeTpum.
TouKa, Npamas 1 NNOCKOCTb.
lMoHATME O reoMeTpUUYECKOM MecTe TOYeK.
Paccroanue. OTpes3oK, nyy. JlomaHas.

Yron. Mpsamow yron. Octpble v Tynble yribl. BepTUKanbHble U CMEXHble yribl. BuccekTpuca yrna u ee
CBOWCTBA.

MapannenbHble U Nepecekatowmecs npsamole. NepneHAMKyAapPHOCTb NPAMbIX. Teopembl O
napannenbHOCTU U NepPneHANKYAAPHOCTM NpAMbIX. CBOMCTBO cepegMHHOro NepneHaAnKyNapa K oTpesKy.
MepneHAMKYNAP U HAaKAOHHAA K NPAMONA.

MHOroyronbHuUKM.
OKpY»XHOCTb U KpyT.

HarnagHole NnpeAcTaBneHMA O NPOCTPAHCTBEHHbIX Tenax: Kybe, napannenenunese, npMsme, nMpamuae,
wape, cdhepe, KoHyce, LuaMHape. Npumepsl ceyeHmnit. NMprumepsl pasBepTok.

TpeyronbHUK. MpAMOYroabHble, OCTPOYro/ibHbIE, U TYNOYrobHble TPeyroabHUKKU. BbicoTa, MeamnaHa,
bucceKkTpUca, CpeaHas IMHUA TPEYroNbHKWKa. PaBHobeApeHHbIE U PAaBHOCTOPOHHUE TPEYrO/IbHUKY;
CBOWCTBA M NPU3HAKK paBHOBEAPEHHOIO TPEYroabHUKa.

MpW3HaKK paBeHCTBA TPEYroNbHUKOB. HepaBeHCTBO TpeyrosbHWKa. Cymma yrnoB TPeyro/ibH1Ka.
BHeLWHMWe yr/ibl TPeyroNbHUKa. 3aBUCUMOCTb MEXKAYBEMUYMHAM CTOPOH U YI/10B TPEYTO/IbHUKA.

Teopema daneca. MNoaobme TpeyronbHUKOB; KO3bPUUMEHT Noao6usA. MpM3HaKK noaobun
TPeyro/ibHMKOB.

Teopema Mudaropa. MpU3HaKM PaBEHCTBA NPAMOYTO/IbHbIX TPEYroNbHUKOB. CUHYC, KOCUHYC, TAHTEHC,
KOTaHreHC OCTPOro yria NpsAmMoYyro/ibHOro TpeyrosbHUKa v yrnos ot 0° o 180°; npuBegeHMe K ocTpomy
yrny. PeleHne npsAMoyronbHbix TPeyroNbHMKoB. OCHOBHOE TPUTOHOMETPUYECKOe TOXAECTBO.
®opMmyibl, CBA3LIBAOLLME CUHYC, KOCUHYC, TAHTEHC, KOTAaHTeHC OA4HOTO U TOro e yraa. Teopema
KOCMHYCOB M TEOPEMa CUHYCOB; MPUMEPbI X MPUMEHEHUA ANA BbIYMCNEHUA 3/1EMEHTOB TPEYro/IbHMKa.



3ameyvaTe ibHble TOYKM TPeYro/ibHMKa: TOYKM NepeceyeHunn cepegmHHbix nepneHankynapos,
b6uccekTpuc, meamnaH. OKpyKHOCTb iinepa.

YeTblpexyro/ibHUK. Mapannenorpamm, ero CBOMCTBA U NPU3HaKK. NpAMOYro/ibHUK, KBaapaT, pomb, ux
CBOWCTBA M NPU3HAKK. Tpaneums, cpeaHas NMHUA Tpaneuun; paBHobeapeHHas Tpaneuus.

MHOFOVFOI’IbHVIKVI. BbII'IYK}'IbIe MHOTIOYros1bHUKHW. Cymma Yrn08 BbIMYKZ10r0 MHOIOoyroJibHMKa.
BnuncaHHble U ONUCaHHble MHOIOYroJibHUKH. I'Ipanmbele MHOIOYrosibHUKHW.

OKpYy»KHOCTb U Kpyr. LleHTp, paguyc, amameTp. Ayra, xopaa. CekTop, cermeHT. LleHTpanbHbIN,
BMMUCAHHbIN Yron; BeIMYMHA BNMCAHHOTO yraa. B3anmHoe pacnonoyKeHme Npamon 1 OKpyKHOCTU, ABYX
OKpY»KHOCTeNn. KacaTeNbHasA 1 CeKyLL,an K OKPYKHOCTU, PaBEHCTBO KacaTeibHbIX, MPOBEAEHHbIX U3
OLHOM TOYKN. MeTpruyYecKne COOTHOLLEHUA B OKPYXKHOCTU: CBOMCTBA CEKYLUMX, KaCcaTebHbIX, XOPA.

Opr)KHOCTb, BNMNCaHHAA B TPEYIroJibHUK, N OKPYXKHOCTb, ONNCaHHAA OKOJ10 TPpeyroJibHUKa.
BnvcaHHble N oNUCaHHble YeTblipexyrosibHUKK. BNnMcaHHbIe N ONUCaHHbIE OKPYXHOCTU NPaBUAbHOIO
MHOTIOyroJibH"uKa.

MN3mepeHne reomeTpuyecknx BeamduH. nnHa otpeska. JavHa 1oMaHoM, nepumeTp
MHOFOYro/ibHUKa.

PaccTosiHMe OT TOUYKM A0 NpAMON. PaccTosHMe mexay napannenbHbiMmu NpamMmbiMu. JanHa
OKPYKHOCTW, YMCAO0 ?; ANUHA Ayrv. BeanuunHa yrna. MpagycHas mepa yrna, COOTBETCTBUE MeEK Y
BE/IMYMHON yrna v AANHOMN OYrv OKPYMKHOCTM.

MoHATME 0 NAoWAAM NAOCKUX dUryp. PaBHOCOCTaBNEHHbIE M PaBHOBEMKME GUTYPbI.

Mnowaab npaMmoyrosibHMKa. MNaolwaas napannenorpamma, TpeyrosibH1Ka 1 Tpaneumm (OCHOBHblE
dopmynbl). Dopmynbl, Bbipaxkatowme Naollagb TPEYro/bHMKa: Yepes ABe CTOPOHbI U YTON MeXAY HAMM,
yepes NepuMeTp 1 paamyc BMMCaHHOMN OKPY»KHOCTKU, dopmyna FepoHa. Maowaab YeTbipexyroibHuKa.

Mnowaab Kpyra v Naolaab CekTopa.
CBA3b MeXKAy NAowaaamm nogobHbix Guryp.

O6bem Tena. Popmybl 06BbEMa NPSAMOYrobHOTO Napannenenunesa, Kyba, wapa, uMAnHApPa u
KOHyca.

BekTopbl.

BekTop. lnvHa (Moaynb) BekTopa. KoopauHaTtbl BeKTOpa. PaBeHCTBO BeKTOpoB. Onepaunu Hag,
BEKTOPAMM: YMHOMKEHME Ha YMC/IO, C/IOKEHWE, PA3/IOKEHME, CKaNAPHOE Npou3BeaeHMe. Yron Mmexay
BEKTOPaMMU.

leomeTpuyeckmne npeobpasoBaHus.

Mpumepbl ABuKeHUN duryp. Cummetpus euryp. OceBas CUMMETPUS M NapasiiesibHbIi NepeHoc.
MoBOPOT U LeHTpanbHana cummeTpuA. NoHATHe o0 romoTeTun. NMogobue duryp.

MoCTPOEHMA C NOMOLLIO LIMPKYASA U INHENKM.



OCHOBHbI€e 334a4M Ha NOCTPOEHUE: AeNeHMe OTPe3Ka Nonoaam, MoCTPOEHNE TPEYrosbHUKa Mo TPem
CTOPOHAM, NOCTPOEHME NePNEHANKYAAPA K MPAMOW, MOCTPOEHUE BUCCEKTPUCHI, AeNeHMe OTPe3Ka Ha n
paBHbIX YacTeil.

MpaBuabHbIE MHOTOTPaHHUKW.
3NeMEHTbI IOFMKU, KOMBUHATOPUKMK,
CTaTUCTUKU U TEOPUN BEPOATHOCTEN
(45 4)

[okasatenbctso. OnpeaeneHuns, 4OKa3aTeNbCTBa, aKCMOMbI U TeOpeMbl; cheacteus. Heobxogumble u
[0CTaToYHble ycnosua. KoHTpnpumep. [loka3aTenbCTBO OT NPOTUBHOTO. MpAamasn 1 obpaTHas Teopembl.

MoHATME 06 aKCMOMaTHKe M aKCMOMATUYECKOM MOCTPOEHUN reomeTpmu. MATbIN NocTynaT IBKAMAA U
ero nucropus.

MHoKecTBa M KOMBMHATOPMKA. MHOXKECTBO. dN1eMEHT MHOXKECTBA, NOAMHOXKecTBo. O6beanHeHe n
nepeceyeHne mHoxKecTts. [Marpammbl Iiinepa.

Mpumepbl pelleHns KOMBUHATOPHbIX 3a4a4: Nepebop BapMaHTOB, NPABUI0 YMHOMKEHUSA.

CraTucTnyeckue gaHHble. MNpeacrasneHne AaHHbIX B BUAe Tabauu, gnarpamm, rpadukos. CpegHue
pe3ynbTaToB N3mepeHuit. MoHATUE O CTaTUCTMYECKOM BblBOAE Ha OCHOBE BbIBOPKMU.

MoHATUE M NPUMEPDI CYYANHbIX COObITUIA.

BepoaTHOCTb. YacToTa cobbITHA, BEPOATHOCTb. PABHOBO3MOMHble COBbITUA 1 NOACYET UX
BEPOATHOCTK. [peacTaBieHne O reOMeTPUYECKO BEePOATHOCTY.

Peseps cBobogHOro yuebHoro BpemeHun — 90 yacos.

TPEBOBAHWMA K YPOBHIO

NnoAaroToBKW BbIMYCKHNKOB

B pe3synbTaTte U3yyeHna maTeMaTUKKN YYEHUK A0KEH

3 HaTb/noHMmaTbl



* CYyLLeCTBO NMOHATUA MaTEMATMUYECKOro A0Ka3aTeNbCTBa; NPMBOAMUTL NPUMEpPBI A0Ka3aTebCTB;
* CyLLEeCTBO NOHATUA aIfOPUTMA; NPUBOAUTL NPUMEPBI aITOPUTMOB;

* KaK MCNONb3YHOTCA MaTeEMaTUYECKNE d)OpMyﬂbI, YpPaBHEHNA N HEPABEHCTBA, NPpUMEpPbI UX NTPUMEHEHUA
Ana peweHna matemaTtnyeCKknx U NpakTn4yeCknx 3agay;

* KaK MaTemaTU4ecKu onpeaeneHHble d)yHKLI,VIM MOTyYT OnNUncCbiBaTb peasibHble 3aBUCUMMOCTU,; NPUBOONTDL
NpUMepPbl TAKOITo onncaHuA,

* KaK NOTpebHOCTN MPAKTMKM NPUBENN MaTEMATUYECKYIO HayKy K HE0BX0AMMOCTU paclumpeHms
NMOHATUA YNCAQ;

* BepOﬂTHOCTHbII\;I XapaKTep MHOTuUxX 3aKOHOMepHOCTeVI OKpYyXatuwero mmpa; npumepbl CTaTUCTUYECKUX
3aKOHOMepHOCTeVI 1 BbIBOAOB;

* KaKum o6pa30M reoMmeTpuAa BO3HUKNA U3 NPaKTUYECKUX 3a4a4 3emMmemMepna; npnmepbobl
reoMeTpnU4eCKnX 06BEKTOB U YTBepH(AEHMVI O HUX, Ba*XHbIX ONA MPAKTUKU;

* CMbICN naeanmsaumm, NO3BONAIOLLEN pellaTh 3a/a4M peasibHON AeNCTBUTENbHOCTU MaTeMaTUYEeCKUMMU
MeToZaMM, MPUMEpPbI OLUMOOK, BOSHMKAOLWMX NPU naeanmsaumum.

ApudmeTnka
yMeTb

* BbINOJIHATb YCTHO apmcbmemqecxme AeﬁCTBMﬂ: CNnoXxeHume n BblYnTaHMe ABY3HAYHbIX YMCeEN n
AeCATUYHbIX p,po6ei/'1 C ABYMA 3HaKaMM, YyMHOXXeHNE OQHO3HaYHbIX Ynucen, apmd):v\emqecme onepaunn c
06bIKHOBEHHbIMM ApO6HMM C O4HO3HAYHbIM 3HaMEHATENEM U HNCTTUTENTEM;

* NepexoauTb OT 04HOM GOPMbI 3aNMCK YMCeN K APYroi, NPeAcTaBNATb 4eCATUUHYIO 4p06b B BUAE
06bIKHOBEHHOM M B NPOCTENLLIMX CNy4anx 0ObIKHOBEHHYIO B BUAE AECATUYHOM, NPOLLEHTbl — B BUAE
Apobu 1 Apobb — B BMAE NPOLLEHTOB; 3aMMCbIBaTb 6ONbLUME U MaJible YUCIA C UCNONb30BAaHNEM LLENbIX
cTeneHein AecATKY;

* BbINONHATL apUbMeTUYECKME AEACTBUA C PALMOHANbHBIMM YNCAMU, CPAaBHMBATL PaLMOHabHbIE U
AeNCTBUTE/IbHbIE YNCNA; HAXOAUTb B HECNOMKHbIX CIy4anaX 3HaYeHMA cTeneHel ¢ LebiMM NoKasatensamm
N KOpHEl; HaXxoAWUTb 3HAUYEHMNA YNCI0BbIX BblpaXKeHW;

* OKPYrnATb uenblie 4Hncna n geCATnYHbIe p,p06M, Haxo4auTb I'Ipl/l6f|VI)K€HI/I’r'I ynucen ¢ HegoCTatkom M C
M36bITKOM, BbIMO/IHATb OLL€HKY YMC/NOBbIX Bblpa)i-(EHMﬁ;

* NONb30BaTLCA OCHOBHbIMM eaAnHNLaMn a1nHbl, MaccCbl, BpemMeHU, CKOpPoCTHh, naowagn, 06bema;
Bblpa*KaTb 6onee KpynHble eguHnLLbl Hepes bonee menkue u H3060pOT;

* peLwaTb TEKCTOBbIE 3a4a4MN, BKNKOYAA 3a4a4U, CBA3aHHbIE C OTHOLWEHNEM 1N C NPONOPLIMOHANIbHOCTbIO
BEe€/INYUH, ApO6HMM M NPOUEHTAMMU,

MCNONb30BaTb NPUOBPETEHHbIE 3HAHUA N YMEHUA B MPAKTUYECKOMN AeATeNbHOCTU U NOBCeAHEBHOM
U3HU ANA:

* peweHnA HECNTOXKHbIX MPAKTUYECKUX PACYETHbIX 3a4a4, B TOM Yucae C UCNo21Ib30OBaHUEM MNpPU
HGO6XOAMMOCTVI CNPaBOYHbIX MATEPKNANOB, KAaJZIbKY/IATOPA, KOMMNbKOTEPA;



* YCTHOM NPUKMAKM U OLEHKW pe3ybTaTa BblMMCAEHUIA; NPOBEPKN pe3ybTaTa BblUMCAEHUSA, C
NCMO/Ib30BaHNEM Pa3/IMYHbIX NPUEMOB;

* UHTEPNPETALNN PE3YNbTATOB peleHnA 3a4a4 C YH4ETOM OrpaHMHEHMﬁ, CBA3aHHbIX C pea/ibHbIMU
CBOWMCTBaMM paccmaTpmnBaembiX NpoL,eccoBs 1 ABNEHUN.

Anrebpa
ymeTb

* cocTaBnATb BYKBEHHbIe BbiparkeHUs 1 Gopmybl MO YCAOBUAM 33/43a4; OCYLLECTBAATL B BbIPaXKEHUAX U
dbopmynax yncaoBble NOACTAHOBKWN M BbINOHATL COOTBETCTBYHOLLME BbIYMCIEHNA, OCYLLLECTBAATD
NOACTaHOBKY OAHOIO BbIPaXKEHUA B 4PYrOe; BblpayKkaTb U3 GopMy OAHY NepPeMEHHYI0 Yepes
OCTa/IbHblE;

* BbINO/IHATL OCHOBHbIE AENCTBUA CO CTEMEHAMM C Le/IbIMM MOKa3aTeaaMM, C MHOTOYIEHaMM U C
anrebpanyeckumm Apobsmu; BbINONHATL Pa3NOXKEHNE MHOTOYNEHOB Ha MHOMUTENU; BbIMONHATD
TOMAecTBeHHble Npeobpa3oBaHmMA PaLMOHaIbHbIX BbIPaXKEHWIA;

* NPUMEHATb CBOMCTBA apUPMETUYECKMX KBAAPATHbIX KOPHEN ANS BbIYUCAEHMA 3HAYEHMI U
npeo6pa3oBaHMiA YNCOBBIX BbIPAXKEHWUI, COAEPKALLMX KBAAPATHbIE KOPHY;

* pellaTb MHENHble, KBaApaTHbIe YPaBHEHUA U PALIMOHANbHbIE YPAaBHEHWNS, CBOAALLMECA K HUM,
CUCTEMbI IBYX IMHENHbIX YPaBHEHUIA U HECNIOMKHbIE He/IMHEHbIE CUCTEMbI;

* peLwwaTb IMHENHble U KBagpaTHbIe HEPABEHCTBA C OAHOMN NepeMeHHOMN MU UX CUCTEMD,

* peluaTb TEKCTOBbIE 3a4a4M anrebpanyecknm mMeToaoM, MHTEPMNPETUPOBATb NOAYYEHHbIV pe3ybTaT,
NpoBOANTbL OTOOP peLleHnin, ncxoas us GopmyanpoBKM 3a43a4u;

* n306parkaTb UMC/IA TOYKAMM HA KOOPAMHATHOW NPAMO;

* onpenenATb KOOpAUHATbI TOYKKU NJTIOCKOCTU, CTPOUTb TOYKUM C 3a4aHHbIMU KOOPANHATaAMMWU; M306pa)KaTb
MHOXeCTBO DELUEHMVI NINHEHoro HEepPaBeHCTBa,

* pacnosHaBaTb apudMeTUYeCcKMe U reoMeTpUYecKMe NPOrpeccum; peLwwaTh 3a4a4mn ¢ NPUMEHEHNEM
dbopmynbl 0BLLETO YNEHA U CYMMbI HECKOJIbKMX MEepPBbIX Y/IEHOB;

* HaxoAMTb 3HaUYEeHUA PYHKUUK, 3aJaHHON dopmynoli, Tabanuen, rpadpuKom no ee aprymeHTy;
Haxo4MTb 3HAYEHME apryMeHTa No 3Ha4YeHM0 GYHKUUK, 3aJaHHON rpadmrKom unm Tabanuen;

* onpeaenaTb CBONCTBa GpYHKLMM NO ee rpaduky; NpUMeHaTb rpaduyeckne npeacraBneHms npm
pelleHnn ypaBHEHUI, CUCTEM, HEPABEHCTB;

* ONMcbIBaTb CBOMCTBA M3YUYEHHbIX GYHKLMNA, CTPOUTb UX rpaduKu;

ncnonb3oBaTb ﬂpMOﬁpETeHHble 3HAaHWA U YMEHUA B HpaKTMHeCKOIz AeATENDbHOCTU U ﬂOBCGﬂ,HGBHOﬁ
KU3HWU ONA:

* BbINOZIHEHWUA pacyeToB No Gopmynam, Ana coctTaBneHUA GOPMY/, BbIParKatoLLMX 3aBUCMMOCTU MeXKay
peanbHbIMU BEAMYMHAMM; ANA HAXOMKAEHNA HYXKHOWM GOPMY/bl B CMPaBOYHbIX MaTepuanax;



* MOAENMPOBAHMA NPAKTUYECKMX CUTYaLMIA U UCCNeA0BaHNN NOCTPOEHHbIX MoAenel ¢
ncnonb3oBaHWem annapara anrebpsl;

* OnMcaHusA 3aBUCUMMOCTEM mexay ¢M3M‘4€CKMMM BEMYNUHAMKN COOTBETCTBYHOLL MU cbopmynaMM, npu
ncecnegoBaHMM HECNOKHbBIX NMPAaKTUYECKUX cmyau,mﬁ;

* MHTepnpeTaunmn rpaduKoB peasbHbIX 3aBUCUMOCTEN MeXAY BEMUMHAMMU.

FeomeTpua

yMeTb

* NONb30BaTHCA FEOMETPUYECKMM A3bIKOM A1 ONUCAHUA NPEAMETOB OKPYKAIOLLErO MUPA;
* pacnosHaBaTb reoMeTpUYECKME GUTYPbI, Pa3IMYaTb X B3AaUMHOE PacrnofioXKeHUE;

* n3obparkaTb reomeTpuyeckme GUrypbl; BoIMOAHATb YEPTENKM MO YCIOBUIO 334a4; OCYLLECTBATb
npeobpasosaHua puryp;

* pacnosHaBaTb Ha YepTeXKax, MOAeNaX U B OKpyatollelt 06CcTaHOBKe OCHOBHbIE MPOCTPaHCTBEHHbIE
Tena, u3obparkaTb UX;

* B NPOCTENLINX CIyYanX CTPOUTb CeYEeHMA U Pa3BEPTKMU NPOCTPAHCTBEHHbIX TeN;

* npoesoAuTb onepaunn Haa BEKTOPaAMU, BbIHUCNATb A/IMHY U KOOPAOAWNHATbI BEKTOPA, Yron mexay
BEKTOpamu;

* BbIUMCNATb 3HAYEHUSA TEOMETPUYECKUX BENNYMH (O/1MH, YIN0B, naowaaei, o6bemoB); B TOM Yncie:
ana yrnos ot 0 o 180? onpeaenatb 3Ha4YEeHNA TPUrOHOMETPUYECKUX GYHKLMIA NO 3a4aHHbIM
3HaYEHMAM Yr10B; HaXOANTb 3HAUYEHUSA TPUTOHOMETPUYECKMX GYHKLMIA MO 3HAYEHUIO OAHOMN U3 HUX,
Haxo4MTb CTOPOHbI, YI/bl U NAOLWAAMN TPEYFO/IbHUKOB, A/IMHbI IOMaHbIX, AYyT OKPY»KHOCTH, NaoLllaaei
OCHOBHbIX FeOMEeTPUYECKUX GUTYP 1 GUTYP, COCTABAEHHbBIX U3 HUX;

* pelaTb reomMmeTpMYecKme 3a4a4n, oNnpanch Ha N3yYeHHble CBOMCTBA GUryp U OTHOLIEHUI MeXAayY
HUMM, NPUMEHAN A0MNO/IHUTE/IbHbIE NOCTPOEHMUA, aNrebpanyeckmin u TPUroHOMeTPMYECKUIA annapar,
coobpaXKeHMsa CUMMETPUN;

* npoBOoAUTb AOKAa3aTe/ibHblE PACCYKOEHUA NMPUN pelleHnn 3a4a4, NCNoJs1b3yAa N3BECTHbIE TEOPEMDI,
O6H3py>KMBaﬂ BO3MOXHOCTU 014 UX NCNOJZIb30BAHUA,

* pewaTtb I'IpOCTEVILIJVIE nAaHNMMeTpndeCcKkne 3aaa4qdum B NpoCTPaHCTBE;

MCNONb30BaTb I'IpMOGpETeHHbIe 3HaHWA N YMEHUNA B I'IpaKTVILIeCKOﬁ AeATEeNIbHOCTU U I'IOBCG,CI,HGBHOVI
KU3HW ONnAa:

* ONMCaHUA peanbHbIX CUTYaUMiA Ha A3bIKE reOMeTpuu;
* pacueTos, BK/OYAIOLWMX NPOCTEMLLME TPUrOHOMETPUYECKUe GOopPMYybl;
* pelueHnA reoMmeTpryeckmx 3a4ad C UCNob30BaHUEM TPUTOHOMETPUM

* peweHnAa NPakTUYEeCKNUX 3a4a4, CBA3aHHbIX C HAX0XAEeHUEM reOMETPUYECKUNX BETNUYUH (MCI'IOJ'Ib3YFI npu
HeO6XOLI,VIMOCTVI CNPaBOYHUKUN N TeEXHNYECKHNe Cpe,EI,CTBa);



* NOCTPOEHUIT FEOMETPUYECKMMU MHCTPYMEHTAMM (IMHENKA, YTOIbHUK, UMPKYb, TPAHCNOPTUP).
3N1eMeHTbl I0FMKU, KOMBUHATOPUKMK,

CTaTUCTUKU U TEOPUN BEPOATHOCTEM

ymeTb

* NPOBOAMTb HEC/IOXKHbIE [OKA3aTeNbCTBA, NOAYyYaTb NPOCTEMLWINE CNeACTBUA U3 M3BECTHBIX UK paHee
NOJIyYEHHbIX YTBEPKAEHUN, OLLEHNBATb NOTMYECKYIO NPaBUIbHOCTb PACCYKAEHUIA, NCNOb30BaATb
NpUMepbl gNA UANKOCTPALMM U KOHTPNPUMEPDI AR ONPOBEPIKEHUN YTBEPKAEHUN;

* n3BnekaTb MHPOPMaLIMIO, NPeACcTaBNeHHYIO B TabauLax, Ha AMarpammax, rpadpukax; CocTaBaATb
TabaunUbl, CTPOUTL AMArpammbl U rpaduKK;

* pewaTb KOMBUHATOPHbIE 3a4a4M NyTEM cUCTeMaTUUYECKOro nepebopa BO3MOMKHbIX BAPUAHTOB U C
NCMO/Ib30BaHNEM MNPaBuia YMHOXKEHUSA;

* BbIUUCAATb CPeAHNE 3HAYEHUA Pe3ybTaToB U3MEPEHUI;

* HaXo4uTb 4acCToTy CO6bITVIFI, ncnonb3sya COBCTBEHHbIE Ha6I'IPOLI,EHVIﬂ N roToBble CTAaTUCTUYECKNE
AaHHble;

* HaxoAWTb BEPOATHOCTU C/IyYalHbIX COBLITMIN B NPOCTEMLINX CYYanX;

MCMO/1Ib30BaTb MPMOBPETEHHbIE 3HaHWUA U YMEHUA B MPaKTUYECKOMN AeATe/IbHOCTU M NOBCeAHEBHOM
XU3HU gna:

* BbICTPaMBaHUA aprymeHTaLumM Npu AoKa3aTeNbCTBE U B AMasore;

* pacno3HaBaHMA IOTMYECKN HEKOPPEKTHBIX PACCYKAEHUN;

* 3aNUCK MaTeMaTUUYECKUX YTBEPKAEHWNIM, 10KA3aTe/bCTB;

* aHaNM3a peasibHbIX YACOBbIX AaHHbIX, MPeACTaB/leHHbIX B BUAE Anarpamm, rpaduKkos, Tabauu;

* peleHmA NpakTUYeCKNX 3a4a4 B NoBceaHEeBHOM U NpodeccMoHaibHOW AeATeNbHOCTM C
MCMNONb30BaHNEM AEUCTBUI C YMCAaMM, NPOLIEHTOB, A/MH, NolLaaein, 06beMoB, BpeMeHU, CKOpPOCTH;

* pelleHna yuebHbIX U NPaKTUYECKUX 3a4a4, Tpebylowmx cucTemaTnyeckoro nepebopa BapnaHToBs;

* CpaBHEHMA WWAaHCOB HACTynneHnA CﬂyqaﬁHbIX CO6bITMl7I, AnAa OULEeHKN BEPOATHOCTU CﬂyqaﬁHOFO cobbITuA
B MPaKTUYECKNX CUTYaUUNAX, CONOCTaBaeHNA MOdeNN C peaanoﬁ cmyau,meﬁ;

* NOHMMaHUA CTaTUCTUYECKUX yTBep)K,CI,EHVIﬁ.

1 Kypc1MBOM B TEKCTE BblAe/IeH MaTepmas, KOTOPbI NOANEKMUT U3YYEHUIO, HO HE BK/THOYAETCSA B
TpeboBaHMWSA K YPOBHIO MOATOTOBKM BbIMYCKHUKOB.

1 NMomnMmo yKasaHHbIX B JaHHOM pa3gene 3HaHVIl7I, B Tpe6OBaHVIﬂ K YPOBHIO NOArOTOBKN BKKOYAOTCA U
3HaHWA, HeO6XO,EI,MMbIe AnAa npumeHeHunA nepedyncneHHbIX HUXxe YMEHVIVI.

[M1]Mpun pasanUYHbIX MOCTPOEHUAX KypCa MaTeEMaTMKM TEMA KOOPAMHbI MOXKET U3y4aTbCsA B FeOMETPUMN.



