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IDTAHUPYEMBIE  PE3VJIBTATBI OCBOEHUSA I[IPO'PAMMBI TIO
MATEMATUKE HA VYVPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSI.
M3yueHre MaTeMaTUKM Ha YpOBHE OCHOBHOI'O OOIllero oOpa3oBaHMs HalpaBjeHO Ha
OOCTUKeHMEe OOYYaloIIMMUCST JIMUYHOCTHBIX, MeTalpeIMeTHbIX U IpeIMeTHbIX
06pa3oBaTeIbHBIX PE3YJIbTATOB OCBOEHMSI YUEOHOTrO IMpeaMeTa.

JIMMHOCTHBIE PE3VJIbTATDBI. JIuyHOCTHBIE  pe3yjbTaTbl  OCBOEHMS
IporpaMMbl II0 MaTeMaTuKe XapaKTepusyloTcs: 1) maTpMoTuueckoe BOCIUTAHMUE:
MpOSIBJIEHMEM MHTepeca K TMPOILLIOMY M HACTOSIIIIEMY POCCUICKOM MaTeMaTUKH,
LIEHHOCTHBIM OTHOIIIEHMEM K JOCTUXXKEHUSIM POCCUMCKUX MATEeMaTUKOB UM POCCUMCKOM
MaTeMaTU4YeCKOM IIKOJIbI, K MCIIOJb30BaHUIO 3TUX MOCTMKEHUM B IPYTUX HayKax U
NMpUKIagHbIX cdepax; 2) TrpakAaHCKOe U TYXOBHO-HPAaBCTBEHHOE BOCIMUTaHME:
TOTOBHOCTBIO K BBITIOJIHEHUIO OOSI3aHHOCTEM TpakAaHMHA U peajnsaliuy ero Ipas,
Mpe[CTaBJeHNEM O MaTeMaTMUeCKMX OCHOBax (YHKIMOHMPOBAHMUS Pa3/IMUHbBIX
CTPYKTYp, SIBJIEHUM, TIpOIedyp TpaskgaHCKOro oOilecTBa (Hampumep, BbIOOPBI,
OIPOChl), TOTOBHOCTHIO K OOCYKIEHMIO ITUUECKUX IpoOJieM, CBSI3aHHBIX C
MPaKTUUECKUM MPUMEHEeHMEeM JOCTVMKEHUM HayKyu, OCO3HAaHMEM BayKHOCTM MOpPaJIbHO-
9TUYECKUX NPUHIMUIIOB B [AeATeJbHOCTM YYEHOrO; 3) TPYAOBOE BOCIUTAHMUE:
YCTaHOBKOJ Ha aKTMBHOE y4YacTue B pelIeHUM MPaKTUUECKMX 3a7au MaTeMaTUIeCKOi
HaMpaB/J€eHHOCTY, OCO3HAaHMEM BaXKHOCTM MaTeMaTMYeCKOro obOpa3oBaHMsSI Ha
MPOTSDKEHUM BCeM SKU3HM [JIST  YCIIEITHOM IMPO¢eCCUOHATbHON [eSITeIbHOCTU U
pasBUTMEM HEOOXOAMMbBIX YMEHMI, OCO3HAHHBIM BbIOOPOM U ITOCTPOEHMEM
MHAVBUIYAJIbHOM TPAeKTOPUM 0Opa3oBaHMS M SKM3HEHHbBIX IUIAHOB C YYETOM JIMUHBIX
MHTEPECOB U OOIIECTBEHHbIX MOTpeOHOCTeN; 4) 3CTEeTUUECKOEe BOCIIUTAHMUE:
CITOCOOGHOCTBIO K 3MOLMOHAJIBHOMY M 3CTETMUYECKOMY BOCIIPUSITMIO MaTeMaTUUeCKUX
OOBEKTOB, 3ajay, pelIeHui, PpacCy>KIeHu, YMEHUIO BUAETh MaTeMaTUuJyecKue
3aKOHOMEPHOCTM B MCKYCCTBE; 5) II€HHOCTM HAy4YHOTO IIO3HAHMS: OpMEHTalyein B
IesITeJIbHOCTY Ha COBPEMEHHYIO CUCTEMY HayuyHbIX IPeICTaBJIeHM 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pPa3BUTHMSI uejioBeKa, IIpMpoAbl ¥ 0O0IllecTBa, IMOHMMaHMEM
MaTeMaTU4YeCKOM HayKyM Kak cepbl YeJIOBeUECKOM JIeSITeJIbHOCTY, STAllOB €€ Pa3sBUTHUS
M 3HAUMMOCTM [JISI PasBUTHS LUBWIN3ALMYU, OBJAJeHMEM S3bIKOM MaTeMaTUKU U
MaTeMaTU4eCcKoM KyJIbTypOM KaK CpelCTBOM IO3HaHMS Mupa, PenepasbHasi paboyast
nporpamma | Marematuka. 5-9 kimaccel (6a30BbIi  ypPOBEHb) 7 OBJIAfeHMEM

MPOCTEMIVIMM HABBIKAMM  MCCJIEIOBATEIbCKOM  TeSITEeNbHOCTH; 6) dusnueckoe



BOCHMTaHue, GoOpMMUpOBaHMe KYJIbTYPbl 30OPOBbSI ¥ SMOIIMOHAIBHOTO OJIaromoTyuns:
TOTOBHOCTBIO MPUMEHSITh MaTeMaTuMueckue 3HaHMSI B MHTepecax CBOEro 3I0pPOBbSI,
BelleHMsI 3I0pOBOro obpasa >KM3HU (3[0pOBOe MUTaHMe, COaJaHCHMPOBAHHBIN PEXUM
3aHSATUI ¥ OTHbIXa, peryJspHasi (usanveckass aKTUMBHOCTH), CHOPMUPOBAHHOCTHIO
HaBbIKa peduiekcuu, TpM3HAHMEM CBOEro mpaBa Ha OIIMOKY M TaKOro Ke IIpaBa
IPYroro 4ejioBeKa; 7) 5KOJOTMYeCKOe BOCIMTAHME: OpPMEHTAIMell Ha IMpPUMEHEeHMe
MaTeMaTUYeCKMX 3HAHMI IJIS PellleHus 3amad B 00/IaCTM COXPAHHOCTY OKPYsKarollen
cpefbl, TUIAHMPOBAHMS TIOCTYIIKOB M OILIEHKM UX BO3MOXXHBIX TIOCJEACTBUM MOJIST
OKpY>Karollleil cpefbl, OCO3HAHMEM IJIOOAJIbHOTO XapaKTepa 3KOJOTMYECKUX IMpobsem
M IyTel uxX pelleHus; 8) aganTanys K M3MEHSIIOIIMMCS YCJIOBMUSIM COLIMAJIbHOM U
MIPUPOAHOM Cpedbl: TOTOBHOCTBIO K OEMCTBUSIM B YCJIOBUSIX HEOIPeIeIEHHOCTH,
MTOBBIIIIEHMIO YPOBHSI CBOEJ KOMIIETEHTHOCTM Uepe3 MPAKTUYECKYIO NIesITeJIbHOCTb, B
TOM 4YMCJIe YMEeHMe YUUThCS Yy MOPYyTuX Jionen, npuobperaTb B COBMECTHOM
OeSITeJbHOCTY HOBble 3HAHMS, HaBbIKM UM KOMIIETEHILMM U3 OIIbITa OPYIUX;
HeOOXOAMMOCTBIO B (POPMMPOBAHMM HOBBIX 3HAHMIL, B TOM uucyie (OpMyJIMpOBaTh
uaen, TOHSITUSI, TUIIOTEe3bl 00 OOBEKTaxX ¥ SBJEHMUSIX, B TOM YMCIe paHee He
MU3BECTHBIX, OCO3HABaTh Je@UUMUTbHI COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEMN,
IJIAaHMPOBATh CBOE pa3BUTHE; CIIOCOOHOCTHbIO OCO3HABAThb CTPECCOBYIO CUTYaLMIO,
BOCIIPMHMMATh CTPECCOBYIO CHUTyallMI0O KaK BBbI3OB, TpeOYIOIUI KOHTpPMeED,
KOPPEKTUPOBaTh MIPUHMMAEMbIE pelleHusT U AeMCTBYUs, (GOPMYJIMPOBATh U OLIEHMBATh
PUCKU U TIOCJIeICTBYSI, GOPMUPOBATD OIIBIT.

METAIIPEAIMETHBIE PE3VJIbTATDI. B pe3ynabraTe 0CBOeHMS IMPOrpamMMbl I10
MaTeMaTuKe Ha ypPOBHE OCHOBHOI'O oOlllero obpas3oBaHMsi y oOydalolierocsi 6ymyt
chopMupoBaHbl MeTalpeIMeTHbIE pe3ybTaThl, XapaKTepU3YIOIMEeCs OBJIadeHNEM
YHUBEPCAJIbHBIMU MMO3HaBaTeIbHbIMMU IeICTBUSIMUA, YHUBEPCAJIbHBIMU
KOMMYHMKATUBHBIMY AEMCTBUSIMU ¥ YHUBEPCATbHBIMM PETYJISTUBHBIMU AEACTBUSIMU.
[To3HaBaTesIbHBIE YHUBEpCATbHbIE yueOHbIe meiicTBusl ba3oBble jormyeckme aeicTBUS:
BBISIBJIATh M XapaKTepu30BaTh CYIleCTBEHHbIE MPU3HAKM MaTeMaTUyeCKuUX OObeKTOB,
MTOHSITUM, OTHOIIEHUII MEXAY IMOHSITUSIMMU, (GOPMYJIMPOBATh OMpeaeseHNs] TOHSITHUIA,
yCTaHaBJMBATh CYIIECTBEHHbIN MPU3HAK KIaccuduKalmmu, OCHOBaHUS [IJisT 000011eHNs
M CpaBHEHMS, KpUTEpUM IMPOBOAMMOIO aHa/M3a; BOCIPUHMMATH, (POPMYIMPOBATh U
Ipeobpa3oBbIBATh CYKAEHMS: yTBepauTebHble MDemepasibHasi pabouas mporpamma |

Matematuka. 5-9 kiaccel (6a30Bblii YpOBEeHb) 8 M OTpuMilaTebHble, €OVHUYHbIE,



yaCcTHble ¥ OOIIMe, YCJIOBHbIE, BBISIBJISATH MaTeMaTUuyecKue 3aKOHOMEPHOCTH,
B3aMMOCBSI3Y M IPOTMBOpPeuMs B (aKTaxX, MaHHbIX, HAOJIOMEHUSIX U YTBEPKIEHUSX,
MpeajaraTb KPUTEPUM [JIS1 BBISIBJIEHMSI 3aKOHOMEPHOCTEN U IPOTUBOpPEUMIt; HejaTh
BBIBOJIbI C MCIIOJIb30BAaHMEM 3aKOHOB JIOTMKM, HOE€IYKTUBHBIX ¥ WHIYKTUMBHBIX
YMO3aK/IIOUEeHNI, YMO3aKJIIOUeHN 110 aHaJIoTuy; pas3duparh [TOKa3aTeJIbCTBa
MaTeMaTUYeCKUX YTBEpPXKOeHui (MpsiMble ¥ OT IPOTUBHOTO), IPOBOAUTH
CaMOCTOSITEJIbHO HECJIOKHbIE OKAa3aTeIbCTBA MaTeMaTUYeCKuX (aKkToB, BBICTPAMBATh
apryMeHTaluIo, IPUBOIUTD IMPUMEPbI ¥ KOHTPIIPUMEPbI, 0O0CHOBLIBATb COOCTBEHHbIE
pacCysKIeHus; BbIOMpaTh CIOCOO pellleHus] yueOHOM 3amaun (CpaBHMBATH HECKOJIbBKO
BapMaHTOB peIlleHMs, BbIOMpaTh Hambosiee MOAXOASIINIA C YUYETOM CaMOCTOSITEIBHO
BbIZIeJIEHHbIX KpuTepueB). basoBble ucciaemoBaTeIbCKUE ECTBUS: MCIIOIb30BaTh
BOITPOCHI KaK MCCJIeIOBATE/IbCKMUII MHCTPYMEHT ITO3HaHMS, (OPMYJIMPOBATh BOIPOCHI,
buKCcHUpyIOIlMe IPOTUBOpeUre, IpodIeMy, CaMOCTOSITeIbHO YCTaHABIMBATh MCKOMOE
M JaHHoe, (OpPMMPOBATh TUIIOTE3y, apryMeHTMpPOBAaThb CBOKO ITO3MIINIO, MHEHUE;
MIPOBOJIUTh IO CaMOCTOSITEJIbHO COCTABJIEHHOMY IUIAHY HECJIOKHbBIM SKCIIEPUMEHT,
HeOOJIbIIIOE MCCAeJOBAaHME II0 YCTAaHOBJIEHMIO OCOOEHHOCTEN MaTeMaTUYeCKOIr'o
00BbeKTa, 3aBUCUMOCTEN OOBEKTOB MEXKIY COOO0I; CaMOCTOSITe/IbHO (hOpMYJIMPOBaTh
00600111eHMsI ¥ BBIBOIBI IO pe3yJbTaTaM IIPOBENEHHOr0 HAaOIIOAEeHMs, CCAeIOBaHMsI,
OLIEHMBATh [JOCTOBEPHOCTb IIOJIYUEHHBIX pe3yJbTaTOB, BBIBOJOB U OOOOIIEHMI;
MPOTHO3MPOBATh  BO3MOXKHOE  pasBUTHE IIpollecca, a TakKKe  BbIIBUTaTb
MIPEIIIOJIOKEHNSI O €ro pasBUTUM B HOBBIX YycCaoBusSx. Pabora ¢ umH(popMmaimeii:
BBISIBJIITh HEOOCTATOYHOCTh M M3OBITOYHOCTh MH(MOpMAIMM, JaHHbIX, HEOOXOAMMbIX
IOJIT  pellleHMs 3aJady; BbIOMpaTb, aHAJIM3MPOBATh, CUCTEMATU3UPOBATh U
VMHTEPIPETUPOBAaTh MHGPOPMALIMIO pasJMUHbIX BUAOB U (GOPM IpeaCTaBICHNS;
BbIOMpaTh (opMy IMpeacTaB/ieHus MHGPOPMaLUM UM WUIIOCTPUPOBATH pelllaeMble
3a/lauM CxXeMaMMu, OuarpaMMaMi, MHOM rpaduKoi M UMX KOMOMHALMSIMM; OLIEHMBAThb
HAJIEKHOCTb MH(pOpMAalUM IO KPUTEPUSIM, IIPEAJIOSKEHHbIM YUYUTEJIeM  WIA
chopMyJIMpOBAaHHBIM CaMOCTOSITeJIbHO. KOMMYHMKATUBHbBIE YHMUBEPCAIbHbIE YUeOHbIe
IEeVCTBUST: BOCIIPMHUMATD U (OPMY/IMPOBATh CYKIEHMS B COOTBETCTBUM C YCIOBUSIMU
U 1eJIIMM OOILLIeHMS, SICHO, TOUHO, TPaMOTHO BbIPaykaTh CBOKO TOUKY 3PEHMS B YCTHBIX
M TMCbMEHHBIX TeKCTaX, [JaBaTb IIOSICHEHMS II0 XOHIy pelleHus 3agaun,
KOMMeHTHpoBaTh @DemepasibHasg pabouas mporpamma | Martematuka. 5-9 Kiacchbl

(6a30BbIM YPOBEHb) 9 MOJIYUEHHBI PE3YJIbTAT; B XOMIe OOCYsKIEHMS 3a4aBaTh BOIIPOCHI



IO CYILIECTBY OOCY>KIaeMoi TeMbl, TpoOJIeMbl, pelllaeMoii 3a/1aun, BbICKa3bIBaTh MUIEH,
HalleJIeHHble Ha TOMCK peIleHusl, COIMOCTAaBJATb CBOM CYKIOEHUSI C CYXKIEHUSIMMU
OpYyTUX YYaCTHMKOB [OMajgora, OOHapy>XuMBaThb pasjiMuMe M CXOJCTBO IIO3ULIMI, B
KOppeKTHOI (hopMe dhoOpMyMpoBaTh pasHOTJIACKsI, CBOM BO3Pa’KeHUSI; MPEeACTaBJISATh
pe3yJibTaTbl  pellleHus  3afauM, SKCIepMMeHTa,  MCCJIeJoBaHMus,  IPOEKTa,
CaMOCTOSITeJTbHO BbIOMpaTh (OpMaT BBICTYIUIEHMS C YUYETOM 3ajau Ipe3eHTaluu U
0COOEHHOCTeN ayouTOpUM; MOHMMATh U MCIIOb30BaTh MPEUMYILECTBA KOMaHIHOM U
VHIVBUOYaJIbHOM paboOThl IIpM  pellleHuM YyueOHbIX MaTeMaTMueCKMX 3ajad;
IPUHUMATD 11€JTb COBMECTHOM IeSITeTbHOCTH, IJIAHUMPOBATh OPraHM3aIMi0 COBMECTHOI
paboThl, pachnpemessiTb BUAbI paboT, OTOroBapMBaThCs, OOCYKHAaTh IMpOIECC U
pe3yabTaT paboThl, 0000IIATh MHEHMSI HECKOJIBKMX JIIO/IEM; YUYaCTBOBATh B IPYIIIOBBIX
dbopmax paboTbl (0OCYysKOeHMs, OOMEH MHEHMSIMM, MO3TOBbIE IITYpPMbl U IPYTUE),
BBITIOJIHSTh CBOIO YacCTb PabOThl M KOOPAMHMPOBATH CBOM [EMCTBUS C IOPYTUMMU
yjeHaMy KOMaH[bl, OII€EHMBAaTh KauyeCTBO CBOEro BKJAJa B OOIMI TMPOIYKT IO
KpUTepusiM, ChOPMYJIMPOBAHHBIM YYAaCTHUKAMM B3aMMOIENCTBUS. PerynsiTuBHbBIE
yHUBepCaJibHble yuebHble meicTBusi CamoopraHmu3amysi: CaMOCTOSITe/IbHO COCTaBJISITh
IJIaH, QJITOPUTM pelleHusl 3amauM (MM ero 4acThb), BbIOMpAThb CIIOCOO peIIeHus] C
YUYETOM MMEIOIIVXCS PeCYPCOB M COOCTBEHHBIX BO3MOKHOCTENM, apryMeHTUPOBATh U
KOPPEKTMPOBATb BapMAHTbI peIleHni1 ¢ YIETOM HOBo MHbopMalu. CaMOKOHTPOJIb:
BJIAZIeTh CIIOCOOaMM CaMOITPOBEPKY, CAMOKOHTPOJIS MPOIecca U pe3ysIbTaTa pelleHus
MaTeMaTU4YeCKOM 3aauy; MpPeaBUAETb TPYAHOCTH, KOTOPble MOT'YT BO3HMKHYTDH IPU
peleHny 3a[auyy, BHOCUTb KOPPEKTMBBI B [IeSITeJIbHOCTb HAa OCHOBE HOBBIX
OOCTOSITE/IbCTB, HAWAEHHBIX OIIMOOK, BBISIBJIEHHbIX TPYJHOCTEN; OIE€HUBAThb
COOTBETCTBME pe3yJIbTaTa AesITeIbHOCTY MOCTABJIEHHOM 11T U YCJIOBUSIM, OOBSICHSITh
MIPUUMHBI JOCTUKEHUST WM HEeOOCTVKeHUS 11ei, HaXOOUThb OIIMOKY, AaBaTb OLIEHKY

MIPUOOPETEHHOMY OIIBITY.

I[TPEIMETHDBIE PE3VJIbTATHI.

ITpenmeTHbIEe pe3y/IbTaThl OCBOEHMS MPOrpaMMbl yueOHOro Kypca 'Asrebpa’.

IIpenMeTHbIe pe3y/bTaThl OCBOEHMS MPOrpaMMbl yYe6HOrO Kypca K KOHILY
o6yueHus B 8 Kiacce.

Ynca 1 BbIUMCIIE€HMS.



Vcnonb30oBaTh Hauva/IbHbIE IIPEOCTABIEHMSI O MHOKECTBE IEJCTBUTEIbHbBIX UMCel
IJIST CpPaBHEHMSI, OKPYIJIEHMSI ¥ BbIUMCJIEHU, M300paskaTh IeMCTBUTEJIbHbIE UMC/Ia
TOUKAMM Ha KOOPAMHATHOM IMIPSIMOJA.

[IpumeHATh TMOHSATME apUGMETMUECKOTO KBAIpPaTHOI'O KOPHS, HaXOOUTh
KBaJpaTHbIe KOPHU, MCIIOJb3YS IPY HEOOXOAMMOCTH KaJIbKYJSITOP, BBIIIOJIHSTD
peoOpasoBaHMsl BBbIPA’KEHMUM, COIEpsKalliMX KBaIpaTHble KOPHM, WCHOJIb3YsI
CBOMCTBa KOpPHEMN.

Vcnosnp30oBaTh 3ammcy OOBIINMX M MaIbIX YMCEJI C IIOMOIIbIO TeCSITUYHBIX
npobeir u creneHen uncia 10.

AnrebpanuecKkue BbIpakeHMsI.

[IpyMeHsITb MOHSITME CTENEeHM C IeJbIM [OKa3aTejieM, BbIIIOJIHSITh
1IpeoOpa3oBaHMs BbIPasKeHMI, COMIepsKallMX CTeIeHM C LIeJIbIM IOKa3aTeJIeM.

BhINOJHATE TOKIECTBEHHbIE ITPeoOpa3soBaHMsl PalMIOHAIbHBIX BbIPasKeHUM Ha
OCHOBE IPaBWJI AEeMCTBUIM Had, MHOTOWIEHAMM U aJIreOpandyecKuMu JpOOSMM.

PackiiampiBaTh KBagpaTHbIN TPeX4JeH Ha MHOXXUTEJIN.

[TpumeHnsITL Mpeobpa3oBaHMsI BbIPAsKEHUI OJIS PelleHusT pas3IMdHbIX 3a7au U3
MaTeMaTUKM, CMEXKHbBIX ITPeIMEeTOB, 3 peailbHOM MPaKTUKIAL.

YpaBHeHUSsT U HepaBeHCTBA.

Pemars jmHeliHble, KBaJpaTHble ypaBHEHMS U palMOHAJIbHbIe YpaBHEHUS,
CBOZSILMECS K HUM, CUCTEMbI IBYX YPaBHEHUN C ABYMS epeMeHHbIMA.

[TpoBomuTL IpOCTENIIME MCCIeOOBaHMs YpPaBHEHUM UM CUMCTEM ypaBHEHMI, B
TOM YMCJIe C IIpUMeHeHreM rpaduueckux npeacraBieHmnii (yCTaHaB/IMBaTh, IMEeT
JI ypaBHEHME WM CUCTEMAa YpPaBHEHUM pelleHMus, eC/IM MMEET, TO CKOJIbKO, U
rpouee).

[lepexomutb OT cioBecHOM (QOPMYJIMPOBKM 3aauM K ee aJredbpamyeckon
MOJe/IM C TIOMOIIbIO COCTaBJIEHMSI YpaBHEHUSI WM CUCTEMbI YpaBHEHUI,
MHTEPIpPEeTUpPOBaTh B COOTBETCTBMM C KOHTEKCTOM 3aJauy IIOJyUYEeHHbIN
pe3ybTar.

[TpuMeHSITL CBOJICTBA UMCJIOBBIX HEPABEHCTB [IjII CpaBHEHMS, OLIEHKM, pellaTh
JIMHEJHbIe HEPABEHCTBA C OJIHOM IIEPEMEHHON U UX CHMCTEMbI, 1aBaTh I'padUUECKYIO
WUTIOCTPALIMIO MHOXKECTBA pellleHNnlA HepaBeHCTBa, CMCTEMbI HEPaBEHCTB.

DOyHKINNA.



[lonnmaTh M MCHOJb30BaTh (YHKIMOHAIbHbIE TOHSITUS U SI3bIK (TE€PMMUHBI,
CUMBOJIMUecKue O0OO3HAueHMs), ONpenessiThb 3HaueHue (QYHKUUM [0 3HAUYEHUIO
aprymMeHTa, OIpeessaTh CBOMCTBA QYHKIMHA TI0 ee rpaduky.

Ctpoutb rpad@uku sjeMeHTapHbIX (YHKINI BUIA:

y=k/x onmmchIBaTh CBOVMCTBA YMCJIOBOM (DYHKIIUM I10 ee rpaduKy.

IIpegmeTHBIE pe3ysbTaThl OCBOEHMSI IMPOrpaMMbl YUYeOHOrO Kypca K KOHILY
o6y4deHus B 9 Kiacce.

Uncia 1 BeIYMCTIEHMSI.

CpaBHMBATh U YIOPSIAOUMBAThH PalMOHAJIbHBIE ¥ MPpPAIMOHAIbHbIE UMCJIA.

BrinosHATh apudmeTnueckue OeCcTBUS C PalMOHaJIbHbIMM UMCJIaMM, COUeTast
YCTHbBIE U IIMCbMEHHbIE IPMEMbI, BBIIIOJIHSITh BBIUMCIEHUSI C MppalOHAIbHbIMU
YMCJIAMU.

HaxoguTth 3HaUeHMsI CTeNeHeN C LeJIbIMM ITOKa3aTe/IsIMU ¥ KOPHEN, BbIUMUC/ISITh
3HAUYEHMSI YMCJIOBbIX BbIPasKeHMIA.

OKpyr/IsITh ~ JEeMCTBUTEJbHBIE  UMC/IA, BBINOJHATb INPUKUAKY  pe3yabTaTa
BBIUMCJIEHNI, OLIEHKY YMCJIOBbIX BbIPasKEHMIA.

YpaBHeHMST M HEpABEHCTBA.

Pemars juHelHbIe ¥ KBaJipaTHbIe YPaBHEHMSI, YPaBHEHMSI, CBOISILMECS K HUM,
MIPOCTeNIlIe IPOOHO-pallMOHAIbHbIE YPAaBHEHMSI.

PeriraTh cucTemMbl AOBYX JIMHEMHBIX YpPaBHEHMM C ABYMSI MEpPEeMEHHbIMU U
CUCTEMBI IBYX YPaBHEHMI, B KOTOPbIX OOHO YpaBHEHME He SIBJISIETCS JIMHEeIMHbIM.

Pemnrate TekcTOBBIEe 3amauyy ajredpamMyeckuM CIIOCOOOM C  ITOMOIIbIO
COCTaBJIEHMST YPaBHEHMUSI MJIM CUCTEMbI ABYX YPaBHEHUN C ABYMS ITepeMeHHbIMMA.

[IpoBOAUTEL IIpOCTENILIME MCCAeNOBaHNUS YPaBHEHMI M CUCTEM YypaBHEHUM, B
TOM 4YMCJIe C TIpUMeHeHMeM rpaduueckux mpeacTaBiaeHnin (yCTaHaB/IMBATb, IMeeT
JIM ypaBHEHMEe WJIM CUCTeEMa ypaBHEHWUI pelleHus, eCJIM MMeeT, TO CKOJIbKO, U
rpouee).

Pemrath JMHelHbIEe HepaBEHCTBA, KBaJpaTHble HEpPaBEHCTBa, W300paXkaTh
pellleHre HEpPaBEHCTB Ha UMCJIOBOM IIPSIMOM, 3aIlMChIBATh pelleHue C ITOMOIIbIO

CMMBOJIOB.



PemiaTh cucTeMbl JMHENHBIX HEPABEHCTB, CUCTEMbl HEpPaBEHCTB, BKJIIOUAIOIIME
KBaJipaTHOe HEepaBeHCTBO, M300paykaTh pellleHMe CUCTEMbl HepaBeHCTB Ha
YICJIOBOM TIPSIMOM, 3aIIMChIBATh pellleHle C TOMOIIbIO CMMBOJIOB.

Hcnosnb3oBaTh HepaBeHCTBA ITPY pellieHMM PasiMuHbIX 3a1au. DyHKIIUN.

PacnosHaBath QYyHKUMM UM3y4YeHHbIX BUIOB. Iloka3biBaTh cxeMaTUyeCKU
pacrioyjioyKeHne Ha KOOPAMHATHOM IIJIOCKOCTH rpadmKoB GyHKUMIA BUAA:

y=Kk*X 3aBUCMMOCTM OT 3HaueHM1 KO3(P(PMUIMEHTOB, OMUCHIBATL CBOVICTBA
byHKUMIA.

Crpouth M M300paskaTb CxXeMaTUUeCKM rpaduky KBaApaTUUHbIX (QYHKLNNA,
ONMCHIBAaTh CBOMCTBA KBAJIPAaTUUHbIX QYHKIMNI IO UX rpaduKam.

PacriosHaBath KkBagpaTuuHyio QYHKIMIO 1O ¢GopMyJie, MPUBOAUTHL IpPUMeEPbI
KBaIpaTUUHBIX QYHKIIUMA U3 peasbHOM KMU3HU, PU3UKM, TeOMETPUMN.

UncnoBble MOC/IeIOBAaTEILHOCTY U ITPOTPECCUMN.

PacrniosHaBaTh apu@MeTHUecKylo ¥ reOMeTPUUEeCKYIO MPOrpeccum mpy pasHbIX
criocobax 3a/IaHus.

BoIMTOSTHSITE  BBIUMCJIEHMST C  MCHOJIb30BaHueM (opmysl n-ro  uieHa
apupMeTNIeCKON ¥ TeOMEeTPUUYECKOM IMPOrpeccuii, CyMMbI IIEPBbIX N UJIEHOB.

N306paskaTb WIeHbl IIOCTEIOBATEJIbHOCTM TOYKAMM Ha KOOPIAMHATHOM
IIOCKOCTH. PelliaTh 3amaun, CBSI3aHHbIE C YMCJIOBBIMM MOCJIEAOBATEIbHOCTSIMU, B
TOM UYMCJIe 3aJauM U3 peajibHOM >KMU3HM (C MCIIOJb30BAaHMEM KaJIbKYJISITOPA,

M POBBIX TEXHOJIOTUIN).

ITpegMeTHbIE pe3yabTaThl OCBOEHMSI MPOrpaMMbl yuebHOro Kypca '"I'eomerpud’.

IIpenMeTHBIE PE3Y/NbTAaThl OCBOEHMSI IIPOrPAaMMbl YUEOGHOrO Kypca K KOHILY
o6ydeHus B 8 Kiacce.

Pacro3HaBaTh ~OCHOBHbIE BUIbI  UETHIPEXYIOJbHMKOB, MX  3JIEMEHTHI,
TI0JIb30BAThCS MX CBOMCTBAMM IIPY PELLEeHMM FeOMEeTPUIECKMX 3a1a4.

[TpuMeHATh CBOJMCTBA TOYKM IIepecedyeHus] MeOuaH TpeyrojbHuKa (LeHTpa
Macc) B pelleHun 3anau.

BiiageTs MOHATHEM CpeIHeN JIMHUY TPEYTrOJbHMUKA U Tpamenyum, IPUMEeHSITh UX
CBOJCTBA IIPM pelleHny reoMeTpuIecknx 3aaad. ITosbsoBarbest Teopemort Daseca
M TEeopeMoOii O IMPOMOPLMOHAJBHBIX OTpe3KaxX, IPMMEHSTb WX [JIsl pelleHMs

MMpakKTMUYeCKuX 3agadv.



[IpyimMeHATh MpMU3HAKM MOHOOMS TPEYTrOJbHMUKOB B pEIleHUM TeOMeTPUUYeCKUX
3agau. [losb3oBarbest Teopemon Iludaropa st pelieHus] reOMeTPUUECKUX U
MpaKTUYEeCKUX 3amad.

CTpouTb MaTeEMaTUYECKYIO MOJE/Tb B MTPAKTUUYECKMX 3a7auaxX, CAMOCTOSTEIbHO
MIPOBOJIUTD YEPTEK ¥ HAXOOUTb COOTBETCTBYIOIIME IJIMHBI.

Bnamerp mOHATMSIMM CMHYCA, KOCMHyYCa M TaHTeHca OCTpOro yrJja
MIPSIMOYTOJIBHOTO TpeyroJibHMKa. [10/1b30BaThCsl 9TUMM TTOHSITUSIMU OJIS PELIeHUsT
MIpaKTUYEeCKMX 3a7ad.

Boruncisite (pasjamMuHbIMM CIOCOOaMM) ITUIOIIAAL TPEYTOJbHMKA M ILIOIIAAN
MHOTOYTOJIbHbIX ~(GuUryp (Mosb3ysicb, TAe HeoOXOOUMO, Ka/IbKYJISITOPOM).
[IprMeHSITh TTOJTyYeHHbIe YMEeHMSI B IPaKTUUYEeCKMX 3a1avax.

Bnametb MNOHATUMSMM BIIMCAaHHOTO U I1IEHTPAJIbHOTO YIJia, WUCIIOJIb30BaTh
TEOpEeMbI O BIIMCAHHBIX yTJIaX, yIJIaX MeXAy xopaaMy (CeKYyIIMMM) U YIjie MeXIY
KacaTeJIbHOM M XOPA O TIPY pellieHn reoMeTpuUecKx 3aaady.

BiageTh TMOHATMEM OMNMCAHHOTO YEeTbIPEXYTrOJIbHMKA, IPUMEHSITb CBOJCTBA
OIMCAHHOTO YeThIPEXYTOJIbHMKA TIPU peIlleHnN 3a1au.

[IpyimMmeHATh MOSTyUYeHHble 3HAHMUSI Ha MpPaKTUKe - CTPOUTh MaTeMaTudyecKue
Moesu 1151 3a/1a4 peasTbHOM YXU3HU U MTPOBOJAUTb COOTBETCTBYIOIIME BbIUMCIEHUS
C TIpUMEHEHMeM IIooOMsI M TpUTOHOMETpuu (MOJb3YSICh, TAe HEOOXOIMMO,

KaJIbKYJISITOPOM).

IIpenMeTHBIE pe3yJIbTAaThl OCBOEHMSI IIPOrpaMMbl yueOHOro Kypca K KOHILY
o6ydeHus B 9 Kiacce.

3HaTh TpPUTOHOMETpUUYecKMe QYHKINUM OCTPBhIX VYIJIOB, HAXOOUTb C WUX
IIOMOIIIbIO Pas3/IMUHbIe 3JIEMEHTbI IPSIMOYTOJIBHOTO TpeyroibHuka (''pelieHue
MIPSIMOYTOJIbHBIX TPEYTOJIbHUKOB').

Haxonuth (C MOMOIBIO KaJbKyJSITOpPa) MOJMHBI M YIJIbl [JIS1 HETaOGJIMUHbIX
3HaUYeHU.

ITonb3oBaTbcst ¢opmysiaMu IIPUBEIEHMST M OCHOBHBIM TPUTOHOMETPUUECKUM
TOKIAECTBOM [IJISI HAXOKIEHMSI COOTHOIIEHUM MEXIY TPUTOHOMEeTPUUeCKUMM

BeJIMYMHaMMU.



Vcnosp30BaTh TEOPEMbl CMHYCOB M KOCMHYCOB OJISI HAXOXXIEHMS Pas3IMIHbIX
37IeMeHTOB TpeyrojbHuka (''pellieHne TpPeyrojJbHMKOB'), MPUMEHATh UX IIpU
pellleHM) TeoOMeTPUYEeCKMX 3amad.

Bragers moHaTHSIMM ITpeobpasoBaHus MOA00MSI, COOTBETCTBEHHBIX 3JIEMEHTOB
nmono6HbIx ¢uryp. Ilomb3oBaTbcsi CBOMCTBAMM MOHOOMS IIPOU3BOJBbHBIX (UTYD,
YMEThb BBIUMCJISITh OJIMHBI M HAXOOMUTh VYIJIbI Y MOZOOHBIX (uryp. IlpumeHsITH
CBOVICTBA IIOJOOMS B MNpaKTUUYECKMX 3ajadax. YMeTb IPUBOIUTH IPUMeEPhI
MTOJOOHBIX (PUT'YP B OKPY>KAIOIIEM MUpE.

ITonbp3oBaTbcsl TeopeMaMy O IIPOM3BEIEHMM OTPE3KOB XOp[, O MpOou3BeIeHUN
OTPE3KOB CEKYIINX, O KBaJipaTe KacaTeJIbHOI.

ITonb3oBaTbcs BeKTOpamMy, MOHMMATh MX TE€OMETPUUYECKUM U (PU3UIECKUN
CMBICJI, TIPMMEHSTb MX B pelIeHuM TreoMeTpuueckKux ¥ @usMdeckux 3agad.
[TpMeHSITh CKaJIIpHOE MPOU3BEeAeHNE BEKTOPOB IJISI HaXOKOEHMS OJIVMH U YTJIOB.

ITonb3oBaTbCs METOIOM KOOPAMHAT Ha IVIOCKOCTH, IIPUMEHSTh €ro B pellleHun
reoMeTpmuYecKux M IMPaKTUUeCKUX 3a7ad.

Bragers moHSATMSIMM TPaBMJIBHOIO MHOI'OYTOJIBHMKA, IJIMHBI OKPY>KHOCTH,
IJIMHBI IYTY OKPYSKHOCTU M PagMaHHOM Mephbl yIJa, YMEeTb BbIUMC/STH IJIOMIAIb
Kpyra 1 ero yacrtei. [ IpyMeHSITh moJTlydeHHbIe YMEHMSI B MIPaKTUUEeCKMUX 3adadax.

Haxomuth ocu (MaM LEHTPBbI) CUMMETPUM (GUryp, IPUMEHSITb IBUKEHMUS
TJIOCKOCTH B ITPOCTEMNIINX CITyYasiX.

[TpuMeHsITL MOJIyYeHHbIE 3HAHMUS HAa IPAKTUKE - CTPOUTH MaTeMaTuyecKue
MOJIeJIN IJIST 3a7a4 peasibHOM XU3HU U ITPOBOAUTb COOTBETCTBYIOIINE BbIUMCIEHUS
C TpUMEHeHMeM IIOA0OMusS M TPUTOHOMETpUYeCKux GYHKOUM (IIOJIb3YSICh, Te
HeOoOXOIMMO, KJIbKYJIITOPOM).

[IporpaMmma moOCTpoeHa C ydeToM crelM@uKy ycBoeHMs ydyeOHOro marepmana
nerbmu ¢ OB3.

Bakueijiiliee ycjioBue IPaBMIBHOIO TIOCTPOEHMsI YydyeOHOro Iporecca - 3TO
IOCTYIHOCTb U 3(PdEKTMBHOCTh OOyUYeHMS AJIs1 KaKAOro yuallerocssi 7 Buaa B
06111e00pa3oBaTe/IbHbIX Kaccax.

[Ipn obyuenun yuarmmxcsi ¢ OB3 mo maHHOM paboyelt MmporpamMme HEOOXOOMMO
YUUTBIBATh CJIEIYIOIEe OCOOEHHOCTHM AeTel: HEyCTOMYMBOe BHMMAaHMe, MaJiblii 00beM

MmaMsaTH, 3aTpyogHEHUsSa IIpM BOCIIPOM3BEOEHUM MaTepuasia, HEC(I)OpMI/IpOBaHHOCTb



MbICJIUTEIbHBIX OIEpalMii, aHaaM3a, CUMHTE3a, CPaBHEHMS, IIJIOXO Pa3BUTbI HABBIKU
YTeHMsI, YCTHOM U MMMCbMEHHOW pPeyn.

CogaepskaHyue yuye6HOro Kypca

Anrebpa

Yncra

PanyoHa/sIbHBIE UMCIIa

MHoOsKecTBO palMoHaIbHbIX unces. CpaBHEHMEe palMOHAIbHBIX unces. JencTBus ¢
palUMOHaJIbHBIMU YUCIaMU. [lpegcraBiieHie panyOHA/IPHOIO YHC/Ia JeCATHYHOM
JPOOBIO.

HppauyoHanbHbIE YMCIa

ITonstue NppalMOHAaJIbHOTO 4YmMdcJa. Pacno3naBanue UPppalMOHAJIbHBIX 4lMCeJI.

IIpumepbl moKasaTesbCTB B ajirebpe. MppalloHaJbHOCTb 4MCJIa «/E . IIpumeHeHne B
reometpun. CpaBHEHIE HPPALHOHAJIbHBIX Yncesl. MHOXeCcTBO JeCTBHUTEIbHBIX
yrCell.

ToxzecrBeHHbIE IPeoOPa30BaHNA

UncioBbie ¥ 6yKBEHHbIE BbIpasKeHUS

BoeipaskeHne ¢ mnepemeHHOM. 3HaueHMe BbipaskeHMsl. IlogcTaHOBKAa BbIpaskeHUN
BMECTO ITepeMEeHHbIX.

Ilenbie BhIpakKEHMS

CrerneHb ¢ HaTypaJibHbIM IIOKasaTejleM U ee cBoicTBa. [IpeobGpasoBaHust
BBIpasKeHMI, COIEepsKallMX CTEIIeHM C HaTypaJbHbIM MOKa3aTeJIeM.

OnHowrteH, MHOrousieH. [leiiCcTBUSI C OGHOYJIEHAMM M MHOTOWIeHaMM (CJIOKEHME,
BbIUMTaHME, YMHOXeHMe). @DopmMyJsbl COKpAIIeHHOTO YMHOXKEHMSI: PpasHOCTb
KBaJIpaTOB, KBagpaT CYMMbI M pasHOCTU. Pa3jiokeHue MHOrOWIeHa Ha MHOKUTEIN:
BbIHECEHME OOILEr0 MHOXXUTENS 3a CKOOKW, IPYMIIMPOBKA, IPHMEHEHHEe @QOpMyT
COKpAIIJeHHOrO YMHOeHNA. KBagpaTHbIiI TpexylIeH, pas/IoKeHHe KBaapaTHOIO
TPexyJIeHa Ha MHOXKHUTEJIVL.

I po6HO-paIOHAIbHbIE BHIPAYKEHUS

CreneHb ¢ 1LejabIM IOKasaTejieM. IIpeoOpasoBaHue  IpPOOHO-JIMHENHBIX
BBIPAKEHMM: CJIOKEHMEe, YMHOXKeHme, nejenne. Axarebpanyeckas gpobs. /omycrumpre

3HAYeHNSI I[epPEeMEHHbIX B JPOOHO-pAaIHOHATIbHBIX BbIpakeHnsax. COKpalljeHe



ajiarebpamyeckux Apober. Ilpupegerme airebpanydeckix JApober K ooijemy
3HAMEHATEITF0. /]eVICTBUI C aIrebpandeckumi JgpPOOSIMH. CIIOKEHHIE, BbIYMUTAHIE,
YMHOKEHe, eJIeHIE, BO3BEJECHIE B CTEIIEHb.

IIpeobpaszoBarrie BbIpasKeHMH, COTEPKAIIX 3HAK MOYJIA.

KBagpaTHbie ROpHA

Apubmernuecknii  KBaApaTHbIM  KopeHb. IIpeobGpa3oBaHue  BbIpasKeHUH,
collepsKalllMX KBaJpaTHble KOPHM: YMHOXXeHMe, JejleHMe, BbIHECEHEe MHOXUTENS U3-
IO, 3HaKa KOPHSI, BHECEH/e MHOXMUTE/IT 1104 3HAK KOPHA.

YpaBHeHys n HepaBeHCTBa

PaBeHCTBa

UncnoBoe paBeHcTBO. CBOVCTBA YMCIOBbIX paBeHCTB. PaBeHCTBO ¢ mepeMeHHOI.

YpaBHeHus

[TousTe ypaBHeHUSI UM KOpHS ypaBHeHUs. [IperncraBierHie O pPaBHOCHIBHOCTH
ypasHermy. OO6J1acTb oIpeneseHns YpaBHeHHUSI (00J1aCTh AOITYCTHMBIX 3HAYCHHUI
ITePEMEHHO).

JIuHelHOe ypaBHEHME U €ro KOPHU

Perienne JMHENHbIX YpaBHeHUN. JIuHerHoe ypaBHEHwue C MapaMeTpOM.
KomryecTtBo kopHer JmmHeHHOro ypaBHeHuA. PeriieHie JHMHEHHBIX YPABHEHHUI C
11apamMeTpOM.

KBaapaTHOe ypaBHeHME U ero KOpHU

Ksagparueie ypaBHeHmsi. HemosiHble KBaapaTHble ypaBHeHMS. [IMCKpMMMHAHT
KBaJipaTHOTro ypaBHeHMs. DopMysia KOpHEM KBaJpaTHOTO ypaBHeHus1. 1eopema Brera.
Teopema, ob6parHas rteopeme Bmera. PellleHue  KBagpaTHbIX  ypPaBHEHUIM:
MCIOJIb30BaHMe (GOPMYJIbI IJIST HAXOKIEHUSI KOPHEN, Ipa@uecKuil MeTo] peIIeH I,
PA3IOKEHHe Ha MHOXHUTEM, MOZO0p KOPHEeH C HCIIOJIb30BaHeM TeopeMbl Biera.
KomryecTBo KOpHe KBAgpPaTHOrO YPaBHEHVS B 3aBHCHMOCTH OT €ro JHUCKPHMIHAHTA.
brukBangparHpie ypaBHeHwfA. YpaBHEHMS, CBOAVMbBIE K JIHMHEHHBIM ¥ KBaApPAaTHBIM.
KBaznparHbie ypaBHeH S C 1apaMeTpPOM.

I po6HO-paIMoHa/IbHbIE YPaBHEHUS

Pemtenvie rmpocTenimx IOpOOHO-JIMHENHBIX ypaBHeHU. PerieHine gpo6HO-

PalMOHA/IbHbIX _Vp&BHE’HI/IMU.



Meronpr periieHys ypaBHEHHI. METOAbI PABHOCH/IBHBIX IIPE0OPA30BaHHUI, METOL
3aMeHbI MepeMeHHOM, Irpagmudeckmy meros. FICIo/Ib30BaHue CBOVCTB @YHKIMIA ITPH

DELIIEHIH YPaBHEHHIL,

[Ipocresinme nppangyioHa/IbHbIE ypaBHEHMS BUAA || f (x)=a, \/ f(x)= \/ g(x)-

Vpasrerns Bngax" = a . YpaBHeHnd B [e/IbIX YHCTAX.

Cucremsl ypaBHeHUM

VYpaBHeHne ¢ [OByMs TlepeMeHHbIMK. JIMHeliHOe ypaBHeHME C JIBYMS
niepeMeHHbIMU. [Ipgmas Kak rpaguyeckas MHTEPIpeTanys JIMHEHHOIO YPaBHEHHUS C
ABYMSA ITePeMeHHbIMIL.

[ToHsTHE cucTeMBI ypaBHeHMN. PellieHne cucTeMbl ypaBHEHMIA.

Metonpl pellleHUSI CUCTEM JIMHEMHBIX YpPaBHEHUM C JBYMS IepeMeHHbIMMU:
rpaguyeckmyi Meros, MeTos CJIOKEHV, METO], TTIOACTaHOBKM.

CrcreMbI JMHEHHBIX VPABHEHMI C 11apaMeTPOM.

HepaBeHcTBa

UncnoBble HepaBeHcTBa. CBOMCTBA  UYMCJIOBBIX  HepaBeHCTB. [IpoBepka
CIIpaBeI/IMBOCTY HEPABEHCTB IIPY 3aJaHHbIX 3HAUEHMSIX TIepeMEeHHbIX.

HepaBenctBo ¢ mnepemenHon. CrTporme u HecTporme HepaBeHCTBa. (O6.1aCTh
onpezneieHysI HepaBeHCTBA (00J1aCTh JOIMYCTHMbIX 3HaYEHHI [1ePEMEHHOI).

Perienne MHEMHBIX HEPABEHCTB.

KBanparHoe HepaBeHcTBO w ero perernd. PerreHie KBAagpaTHbIX HEPABEHCTB.
HMCITOJTb30BAHIE CBOJVICTB ¥ Ipa@uka KBaAPATHYHON @YVHKIMIM, METOH HHTEPBAJIOB.
3amich pereHs KBaapaTHOro HEPaBeHCTBA.

Perirerie 1je1b1x 1 JPOGHO-PAIHOHATIBHBIX HEPABEHCTB METOLOM HHTEPBAJIOB.

CucreMbl HEpaBEHCTB

CucremMbl HEpaBEHCTB C OOHOM IepeMeHHOW. PellleHne cucTeM HEPABEHCTB C
OIHOM TIepeMEHHOI: JIMHENHbIX, KBaApaTHbIX. VI3o0paskeHue pelleHus] CUCTEMBbI
HepaBeHCTB Ha YMCJIOBOM IPSIMOI. 3alMCh peIleHs CUCTeMbl HEPaBEHCTB.

QDyHKI[HH

ITonsaTue pyHKIMMU

IexkapToBbl KOOpPAMHATBHI Ha IUIOCKOCTM. DopmupoBaHMEe TpeACTaBJIeHU O
MeTalpeIMeTHOM  IOHSITUM  «KoopauHatbl». Crnocobbl  3amaHus  QYHKIMIA:

aHAIUTUYECKUI, rpadpuueckuit, Tabinunbii. ['paduk byukuum. [Ipumepsl QyHKINNA,



IIOJTy4aeMbIX B IIPOIIECCE MCC/IENOBAHMS Pa3IMUHBIX PEAJIbHBIX ITPOIECCOB ¥ PEIIeHMS
3agauy. 3HaueHue GyHKUUM B TouKe. CBoMcTBa (yHKUMI: 0OOJIACTb OIpenesieHus,
MHOKECTBO 3HAYEHMI, HYJIM, IPOMEKYTKM 3HAKOIIOCTOSIHCTBA, YE€THOCTH/HEYETHOCTb,
IIPOMEKYTKM BO3pacTaHMsl ¥ YObIBaHMsI, HauOOJIbIllee ¥ HaMMeHblllee 3HaYeHMS.
WccnenoBanne QyHKLIMK IO ee IpaduKy.

IIpegcrasiieHie 06 acHMITOTAaXx.

HenpepsisHocTs QyHKIMN. KycoYHO 3a1aHHbBIE QVHKIIHIAL.

JInnenHas QyHKUMA

CpoiictBa M rpad@uk JuHeNMHOM GYHKUUU. YTJI0BOM KO3DOUIMEHT MTPSIMOMN.
Pacrionoskenue rpadmka JMHEMHOM QYHKIMM B 3aBUCMMOCTM OT €e YIJIOBOT'O
Ko3(duieHTa U CBOOOTHOrO ujieHa. HaxosxgeHwme KOIPOUIIEHTOB JIHHEHHON
@VHKIMA 1[0 33JaHHBIM YCIOBHAM. IPOXOXKACHHE IIPIMON YEpPE3 JBE TOYKH C
3a7aHHBIMH KOODIHHATAMM, IIPOXOKACHHE IIPIMOH 4Yepe3 JaHHYI0 TOYKY I
I1apaiIeIbHOM JaHHOH ITPSIMOJA.

KBagpatnunas ¢pyHKuys

CaoricTtBa U rpadmk KBampaTtuuHou ¢yHKimK (mapabosia). /locTpoerre rpagnuka
KBaapaTtnyHoy QYHKLyuM 110 Touykam. HaxoskmeHue HyJel KBaJApaTUUYHOM (GYHKILVN,
MHOKeCTBa 3HAYEHMTI, TIPOMEKYTKOB 3HaKOIIOCTOSHCTBA, ITPOMEKYTKOB
MOHOTOHHOCTVI.

O6parHast pOIIOPIMOHATHLHOCTD

. k
CaoiicTBa QyHKIMHK vy _k y = ['unep6oia.
X

Tpagmrn  @yHKIMI.  [IpeobpasoBadme rpaguka @QVHKIHH y = f(x) I

MIOCTPOEHMSA IPaQUKOB QYHKLUI BUAA y — af (kx+b)+c-

I'pagukn pyHKIMIT y = a+

X+b’ y:\/x,y:?/;; y=\x\-

IlocnenoBaTeIbHOCTH M IIPOrPeCcCUn

UncnoBasgs mocCaenoBaTelbHOCTb. IIpMMepbl UYMCIOBBIX IOCTIEA0BATEIbHOCTEI.
BeckoHeuHble TOCaeAOBaTeIbHOCTU. ApudMeTnueckass MpPOrpeccusi M ee CBOMCTBA.
I'eomeTpuueckast nporpeccust. @Popmysia OOIJEro YiIeHa # CYMMbI 11 IIEPBbIX Y/IEHOB
apu@MeTHIecKor u reomerpudeckor mporpecciy. Cxoqgijascs reoMeTpHiecKas
ITPOrPeccrs.

Perrrerrte rexcroBbeIx 38034



3amaum Ha Bce apudmMeTHuecKue AeCTBUS

Pelrenne TeKCTOBBIX 3amau apudmeTnueckum crnocobom. VMcronmb3oBanme Tabsmil,
CXeM, YepTesKeil, IPYTUX CPenCTB MPeaCTaBJIeHNs JaHHbIX IPU pellleHn 3a1aun.

3agauM Ha ABVOKEHMe, paboTy M MOKYIIKU

AHanu3 BO3MOSKHBIX CUTYyallMii B3aMMHOI'O PAaCIIOJIOKEHUSI OOBEKTOB IIpU UX
IBVKEHUM, COOTHOIIIEHMSI 0O'beMOB BBITIOJIHSIEMbBIX PabOT IIPM COBMECTHOM pabore.

3agauy Ha 4aCTH, JOJIM, ITPOLIEHTHI

Pemtenne 3amau Ha HaxOXKAeHMe YacCTM 4YMC/Ia M UMCJIa MO ero yactu. PereHne
3a/1a4 Ha MPOIeHThI U moJym. [IpuMeHeHMe MPOIIOPLMIA IIPY PeIeHUN 3a1ad.

Jlornyeckue 3agaumu

Pemrenne siormueckux 3amad. PerieHre JIOr4eckux 3a7a4 C MOMOIIBIO I'PaQoB,
a6

OcHoOBHBIE  METOAbl  pemIeHMs TEeKCTOBBIX  3ajad:  apudMeTUdecKuii,
ajareOpanveckuii, mepedbop BapuaHTOB. [lepBiyHpie MpencTaB/IeHNS O APYIUX METOZax
PELIIeHVS 337a49 (TeOMEeTPHYECKHE I I'PAGHIECKHE METOIBI).

CraTucTuKa ¥ Teopusi BEPOSITHOCTEN

Cratuctuka

TabnmnuHoe u rpaduyeckoe TMpecTaB/ieHNe TaHHBIX, CTOJOYATbie U KPYroBbIe
ouarpaMmbl, rpaduku, IpHUMeHeHue auarpaMM ¥ rpaduKOB [JiS  OIMCAHUS
3aBMCUMOCTEN peasibHbIX BEJIMUMH, M3BJIeYeHre nHGopMauym u3 Tabmil, [uarpaMmm u
rpadmkoB. OmucaTesbHbIe CTATUCTUYECKNE TTOKA3aTeIM UMCJIOBBIX HAOOPOB: cpedHee
apudmeTnueckoe, MeqHaHa, HauUOOJbIIee ¥ HauMeHblllee 3HaueHus. Mepbl
pacceuBaHUSsI: pasMax, JHUCIEPCHS H CTAHAAPTHOE OTK/IOHEHIE.

CiyuaiiHasi M3MEHYMBOCTb. VI3MeHUMBOCTb Tpu u3MepeHusix. Periarorie
IIpaBiIa. 3aKOHOMEPHOCTH B H3MEHYHBBIX BEJIMUIMHAX.

Ciy4aitHbpie COOBITUS

CiryuaiiHble OIBITHI  (9KCIIEPUMEHTHI), 3JIeMEHTapHble CydaiiHble COOBITHS
(ucxombl). BeposiTHocTM  s7eMeHTapHBIX  COObITMII. COOBITMSI B CIyYalHBIX
SKCIIepMMEHTaxX M OJaronpusITCTBYIONIME 3JIeMeHTapHble COOBbITHSI. BeposTHOCTHU
CaydanHbIX COOBbITUMIA. OTBITBI C PAaBHOBO3MOKHBIMM 3JIEMEHTApPHBIMU COOBITUSIMMU.
Kiaccuueckiie BepOSITHOCTHBIE OIBITBI  C  MCIIOJIb30BaHMEM MOHET, KYOMKOB.
IlpercrasireHne cobpITHI ¢ HOMOLIbRO JAuarpamm  wjrepa. [IpoTHBOMOIOKHBIE

COOBITHS, OOBEIHEHe 1 ITepeceyerye COObITHH. [IpaBuiio CI0KeH S BEPOSITHOCTE.



CiryyariHpii Bbioop. [lpencrapiieHre 3KCIIEPpHMEHTA B Buzae gepeBa. Heszasrucrumbre
COOBITHA. YMHOXEHIEe BEpPOSITHOCTEN He3aBHUCHMbIX COObITHI. IlocienoBare/ipHbie
Hesaycymble ucrbitadyA. [IpencraBiieHne 0 He3aBUCUMbIX COOBITUSX B XKU3HMU.

S/1eMeHTEI KOMOYHATOPHKA

IlpaBuiio yMHOMXeHMS, ITepecTaHoOBKHM, Qakropuar yuciaa. CoYeTaHusI H YHCIIO
coverarmit. Popmyita wncaa coveradmri. Tpeyroapbauk Ilackana. OmpITel ¢ 6OJIbIIIM
YHC/IOM PABHOBO3MOMHBIX 3JIEMEHTAPHBIX COOBITHIH. BbruwciieHme BepoSTHOCTEN B
OIbITAX C MPHUMEHEeHMeM KOMOMHATOPHbBIX GopmyJ. HcrpitaHus bepHy . Ycrex u
Heyaya. BeposTHOCTH COOBITHII B CepH HCITBITAHMI bepHy L1,

Ciryyarfrpie Be/T9HHbI

3HAKOMCTBO CO C/IVYAHHBIMI BETHYMHAMI HA IPHMEPAX KOHEYHBIX JHUCKPETHBIX
CTyyYarHbIX BemdnH. Pacrpenesnermne BeposTHoOcrTer. Maremariieckoe OKiIaHIE.
CBoricTBa MareMaTHdecKkoro oxwugaand. I[IoHaTme o 3akoHe OOJIbIINX YHCE
Hsmeperme BeposTHOcTer. IIprmveHeHme 3aKOHA OOJIBIINX YHCET B COLHOJIOTHIA,
CTPaxOBAaHMH, B 3APABOOXPAHEHMM, O0eCrHeYeHuy Oe30[IaCHOCTH HACEJIeHHUSI B
YpEe3BbIYAHHBIX CHTYAIHIX.

['eomeTpust

T'eomerpryaeckite guryper

DOuUrypsl B reOMETPUM M B OKPYIKAIOIIEM MUpE

I'eomeTrpuueckas durypa. @opMupoBaHMe MpeACTaBJeHMI O MeTalpeIMeTHOM
MOHSTUM «durypar.

Touka, JMHMUS, OTPE3OK, IpsMasi, Jy4, JJOMaHasl, IJIOCKOCTb, YroJji, OucceKkTpuca
yrIJjia ¥ ee CBOMCTBA, BUIbl YIJIOB, MHOT'OYTOJIbHUKY, KPYT.

OceBas cummeTpuss reomerpuueckux ¢uryp. ILleHTpanbHast cuUMMeTpus
reoMeTpuuecKmux Quryp.

MHOroyroJIbHUKH

MHOroyroJibHMK, €ro 3JIeMEHTbl M €ro CBONMCTBAa. Pacrmo3HaBaHMe HEKOTOPBIX
MHOTOYTOJIbHUKOB. BbIIMyK/Ibie M HEBBIMYKJIble MHOroyro/ipHuku. IlpaBuibHbIe
MHOTOYTOJIbHUKU.

TpeyrosbHuku. BoicoTa, menmaHa, 6McceKTpuca, CpemHssl JUHUS TPeyToJbHMUKA.
PaBHOOeApeHHBIN TPEYTrOJbHUK, €ro CBOWCTBA M TMpPU3HAKU. PaBHOCTOPOHHMM
TpeyrojbHUK. [IpSAMOYrosbHbIN, OCTPOYTOJIbHBIM, TYIOYTOJbHBIM TPEYrOJbHUKMA.

BHeliiHue yribl TpeyrosibHuKa. HepaBeHCTBO TpeyrobHMKa.



Yetbipexyronpbuuku. Ilapannenorpamm, pomO, NpsIMOYTOJIbHMK, KBajpar,
Tpanenusi, paBHOOenpeHHas Tpanenus. CBOICTBA M MPU3HAKKU TapasuiesiorpaMma,
pomba, MpsIMOYTOJIbHMKA, KBapaTa.

OKpy>XKHOCTb, KPYT

OKpY>KHOCTb, KPYT, MX 3JIEMEHTbI ¥ CBOMCTBA; LIeHTPaJbHbIe M BIIMCAHHbIE YIJIbI.
KacarenbHast # cexyijasg K OKPYKHOCTM, MX CBO/CTBA. BmucaHHble U OIMCaHHbIE
OKPY>KHOCTU ISt TPEYTOJbHUKOB, YeThIpexyTroIbHUKOB, IIPAaBHJTBHBIX
MHOTOYTOJIbHUKOB.

I'eomeTpuueckue purypsl B IpoCTpaHCTBe (0ObEMHBIE TEJIA)

M-HororpasHHnk n ero 3JeMeHTbl. Has3BaHuI MHOIOrpaHHMKOB C PAa3HbIM
ITOJIOKEHIIeM # KOJHMYeCTBOM rpaHer. llepBuuHble TMpenCcTaB/ieHNSI O MUpaMue,
napasuiesienunene, mnpusme, cdepe, Iiape, UMIMHIAPE, KOHyCe, UX 3JIEMEHTax WU
MIPOCTENIIINX CBOMCTBAX.

OrHourerHna

PaBeHCTBO puryp

CBoliCcTBa paBHBIX TPEYroJbHUKOB. [Ipr3HaKy paBeHCTBA TPEYTrOJbHUKOB.

ITapannenbHOCTb MPSIMBIX

[IpMsHakM ¥ CBOMCTBA TNaApa/IeJIbHBIX TMPSIMbIX. AKcHoMAa 1apaite/IbHOCTH
EBrimna. Teopema Dasreca.

IleprieHAMKYNSIpHBbIE IIPSIMbIE

[Ipssmon yros. Ileprienaukysnsap K npsvon. Hakmonnasi, mpoekuysi. CepeayiHHbIN
MepIeHIUKYJISIP K OTpe3Ky. CBOMCTBA ¥ MPHIHAKH ITEPIIEHINKY/ITPHOCTIL.

TTogobrte

IIporoprmoraipbepie  OTpesky, monobme @uryp. [loqob6HbIEe TpeyroJIbHUKA.
Ipu3znaky mogobus.

B3anumHOe pacrosioskeHme MpsiMoi M OKPYSKHOCTU, JBYX OKPYIKHOCTEN.

H3mepeHns u BoraucreHus

BemrayHbl

[Touste Besmumubl. [Inmua. Vsmepenne mymHbl. EQuHUIBI M3MepeHUs IJIMHBI.
Bennuuna yria. I'pagycHas mepa yrJa.

[TonsiTme o myomaaM MIOCKOU GUTYpPbl U ee CBOMCTBax. MaMepeHue ILIONIaEN.

Enunaniibpl u3amepeHus mioniaan.



[IpencraBienne 06 ob6bemMe U €ro CBOMCTBaX. V3mepenme obObeMa. EmyHuiibi
M3MepeHNs: 06'bEMOB.

VismepeHMs ¥ BEHIUMCIIEHUS

WHCTpyMeHTbI A1 M3MepeHU U TIOCTPOEHM; U3MepeHe M BbIUMCIeHNe YTJIOB,
oyH (paccTostHui), Iuiomanen. TpuroHomerpuueckme (GYHKLIMM OCTPOTO YIja B
MPSIMOYTOJIBHOM  TPEYTOJIbHUKE 1 pHroHOMeTpiYeckie @yHKOHUH TYIOro yIJIA.
BblunciieHre 371€MEeHTOB TPEYTOJIbHUKOB C MCHOJb30BaHMEM TPUTOHOMETPUUECKUX
cooTHoIIeHM1. POopMYJIbI IIJIOMIAAN TPEYTOJIbHMUKA, ITapajjie/IorpaMMa M €ro YaCTHBIX
BUA0B, GOPMYJIbI AJMHBI OKPYKHOCTU U Tioniaau Kpyra. CpaBHeHMe U BbIUMCJIEHME
wioianei. Teopema ITudaropa. Teopema curycoB. Teopema KOCHHYCOB.

PaccrosiHus

PaccrossHne mexxmy Toukamu. PaccTosiHMe OT TOUKM OO TpsiMon. Paccrosrie
MEXKIY QUTYDaMIA.

T'eomerpmaeckme mocrpoeHmns

['eomeTpuueckmue IOCTPOEHUSI [JiI WJUTIOCTPAllMXM CBOMCTB TI'€OMETPUUECKUX
Guryp.

WHCcTpyMeHTbI OJI1 TIOCTPOEHMI: IIMPKYJb, JMHENKA, YTOJbHUK. [Ipocreriiie
ITOCTPOCHHS — IUMPKYJIEM M  JIMHEHKOM.  ITOCTPOEHHe  OHCCEeKTpHChI  YIJIA,
TTEPIeHHUKY/IIPa K IIPIMOM, VIVIA, PABHOIO JaHHOMY,

ITlocTpoetrie Tpeyro/bHIKOB M0 TPeM CTOPOHAM, JBYM CTOPOHAM M VIJIY MEXIY
HIMH, CTOPOHE ¥ JBYM ITPHUIESKAILHM K HEH YIIAM.

/lesreHme oTpeska B JAHHOM OTHOILIEHMI.

T'eomeTpryaeckne mpeo6pa3oBaH I

IIpeobpa3oBanms

ITousarue mnpeoOpasoBanusg. IlpencraBieHne o MeTanmpeIMEeTHOM IOHSITUM
«mpeobpasoBanmue». Ilogobre.

JIBYDKEeHMs

OceBast u 1eHTpaJibHAsI CUMMETPUSI, ITOBOPOT M I1aPA/IIEJIGHBIH ITEPEHOC.
Kombruarmn aBrsxeHr Ha IIOCKOCTH M X CBOYCTBA.

Bekroper i KoOoparHATEI HAa VIOCKOCTH

BekTopbl

[TonsiTme BekTOpa, AEMCTBUSI HAJl BEKTOpPaMM, UCIIOJIb30BaHNMe BEKTOPOB B (u3Mike,

Pas/IO’KeHHUe BEKTOpa Ha COCTaB/IdroLjne, CKa/IApPpHOE IIPOM3BENEHIIE.



KoopayHaTbl

OcHOBHbIEe TIOHSITUS, KOOPAMHATBHI BEKTOPA, pPACCTOSIHME MEXAY TOYKAMIL.
Koopnaurarer cepenantpr 0OTpe3Kka. YpaBHeHST Quryp.

IIpumerere BeKTOpOB ¥ KOOPAMHAT JJIA PELICHHUS ITPOCTEHIINX IeOMETPHIECKHUX
3a7a4.

WUcTtopust maTeMaTUKu

BosHukHOBeHe MareMaTHki KaKk HAYKH, 3TarTbl ee pa3sutusd. OCHOBHBIE pa3neJIbl
maremMaTuki. Borgarorrecs MaTeMaTHKH ¥ X BKJI4] B Pa3BUTHE HAYKIA.

beckoneunocTtp MHOMXecTBa IMPOCTbIX unces. Ywucia wu J/IMHBI OTPE3KOB.
Parpmonaspabie wicia. [lotpeb6HOCTD B MppaioHaaIbHbIX dicaax. Illkora ITngaropa

3apoxxnerHme aiarebppl B Hegpax —apu@meruki. Aa-Xopesmn. Posxxmere
o6ykBeHHOH cumBokn. II. Depma, D. Buer, P. [lexapr. Hcropus Borpoca o
HAaXOXXACHU @OpMYyJ KODHENH aJIreOpandyeckix YpPaBHEHHI CTEleHer, OOJIbIINX
yersipex. H. Tapraipsa, /Dx. Kapgaro, H.X. A6eias, 2. ['arya.

Tlosgpiedmne meroza KoOOpAMHAT, ITO3BOJIAIOLIErO ITEPEBOAHUTH I'€OMETPHYECKHE
OOBEKTHI HA A3bIK a/Ireopnl. Tlogsierne rpagukoB @yurnmi. P. /lexapr, 1. @epma.
Ilprumepnr pa3/irdHbIx CHCTEM KOOPIHUHAT.

3anava Jleonaprgo I[lnszarckoro (@mboHawdr) O Kpomkax, uncia DruOOHAYYL.
3anayva o maxmarHoi gocke. CXoquMoCTb TeOMeTPHIECKON PO PECCHIL.

Hcrokm Teoprmir BepOSTHOCTEN: CTpaxoBoe feslo, azapTHble wurpbl. I1. Depma,
b.Ilackanb, A. beprysumn, A.H.Kosmoropos.

Or 3emrenennsa k reomerpuit. [lugparop n ero mixkosa. @aec, Apxumern. IL1aTtoH
Apucrorens. IlocTpoeHme mpaBiIbHbIX MHOIOYTOJIBHUKOB. Tprucceknnus —yrIJia.
KBanparypa kpyra. YaBoerme ky6a. Hcropns unciaa m. 3o/10Toe ceverie. «Hayuara»
EBrmnna. JI Srirep, H.H./lobavyeBckuri. FlcTopys maroro mocryiara.

Teomerprsa u uckyccrBo. [ eomeTpiyeckre 3aKOHOMEPHOCTH OKPYKAIOILEro MpA.

AcrtpoHomusa i reomerpusd. 4o u kak y3Ha/m AHakcarop, parocgeH u Apucrapx
o pasmepax JIyHbel, 3emanr nw CosHia. Paccrosens or 3emutnr go JIyaer n CoIHIA.
Hsmepermne paccrosumsa ot 3eminn g0 Mapca.

Poip  poccwiickix  yueHpIx B pasBuTHy maremaruku: JI.  Oirep. H.U.

Jlobauepcknri, 11./1. YebbiiieB, C. Koparesckas, A.H. Kosmoropos.



Maremarnuka B passurun Poccumn: [lerp I, 1ikoia mareMaTinieckux M HaBUT AKX

HayK, pazsurtiue poccurckoro @uora, A.H. Kpbsuios. Kocymirueckas nporpamma n M.B.

Kegbi.

TemaTnueckoe IIaHMPOBaHMUE

Anre6pa: 8 kiacc

Ne Tema Komn Kommuec
i YeCcTBO TBO KOHTP
/1 YacoB pabot
1 | [loBTOpenue 7 kmacca 3 1
2 | PammoHanbHbIie Apo6m 30 2
3 | KBagpaTHble KOpHU 24 2
4 | KBagpaTHble ypaBHEHUS 29 2
5 | HepaBeHctBa 24 2
6 | CremeHb C 1eJbIM IIOKas3aTeJeM. OJIEMEHThI 13 1
CTaTUCTUKMA.
7 | IToBTOpeHne. Pemnienne 3agau. 13 1
Uroro: 136 11
Aunre6pa: 9 kimacc
Ne Tema KommuectBo | KonnuecTBO KOHTp
/11 yacoB paboTt
1 IToBTOpeHue 8 kiacca 3 1
2 KsangpaTuuHast GyHKIIMS 21 2
3 YpaBHeHUS M HEPABEHCTBA C OHOM 13 1
TepeMeHHOM
4 YpaBHeHMS 1 HEpaBEHCTBaA C IBYMSI 17 1
repeMeHHbIMU
5 Apudmetrueckasi 1 reoMmeTpuUecKas 15 2
TIpOrpeccun
6 OJileMeHTbl KOMOMHATOPUKIA U TEOPUA 12 1
BEPOSITHOCTEN
7 W Torosoe rnoBTopeHne 18 1
Utoro: 99 9
I'eomerpus: 8 kiacc
Ne Tema Konmuecrt KonnuectBo
BO YacoB KOHTPOJIbHBIX
paboTt
1 YeTbIpexyroabHUKA 14 1
2 [Tnomiagb 14 1




3 ITogob6HbIe TPEyTOJbHUKNI 19 2
4 OKpy>KHOCTb 17
[ToBTOpeHue. Pemenne 3amau. 4 -
Utoro 68 5
I'eomerpus: 9 kiacc
Ne Tema Konnuect KommuecTtBo
1/ BO YacoB KOHTPOJIbHBIX
paboTt
1 BekTopbl 8 -
2 Meton koopauHaT 10 1
3 CooTHollleHre MeXay CTOPOHAMU U 11 1
yrjaamu TpeyrojbHuka. CraasipHoe
MIpOM3BeeHe BEKTOPOB.
4 IIiHa OKPY>KHOCTH U TLJIOLIAIb 12 1
Kpyra
5 IIBuskeHue 8 1
6 HauanbHble cBegeHus 13 6 -
cTepeoMeTpun
7 06 akcMoMax IIaHMMeTpPUn 2 -
8 IToBTOpenne. Pelienne 3amau 9 1
Utoro 66 5
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