PabGouyasi nporpamMmMma no maremMaTuke 5-9 kiaaccol

MNOACHUTEJIbBHAS 3AIINCKA
OBIIASA XAPAKTEPUCTUKA YYEBHOT' O IIPEJIMETA "MATEMATHUKA"

Pabouas nmporpammMa o mMareMaTHKe [ 00y4Jaronmxcs 5 KinaccoB pa3padborana Ha ocHoBe DenepanbHOTO
rocy/1apCcTBEHHOr0 00pa30BaTEIbHOIO CTaHIapTa OCHOBHOT'O 00IIEro 00pa3oBaHus ¢ yU4ETOM U
COBPEMEHHBIX MUPOBBIX TPEOOBaHUM, MPEIBABISEMBIX K MAaTeMaTUYECKOMY 00pa30BaHUIO, U TPAAULIUN
poccuiickoro o0pa3oBaHusi, KOTOpbIe 00€CIIeYNBAIOT OBJIAJICHUE KIIFOUEBBIMH KOMITETEHIIUSIMH,
COCTaBJISIOLIMMU OCHOBY JUISI HEIIPEPHIBHOTO 00pa30BaHUs U CAMOPAa3BUTHS, a TAK)KE LEIOCTHOCTh
00LIEKYIBbTYPHOT0, TUYHOCTHOIO U TO3HABATENILHOTO pa3BUTHs oOydaromuxcs. B paboueil nmporpamme
YUTEHBI UJeH U nosioxkenus KoHuenuu pa3Butust MaTemaTruueckoro oopasoBanus B Poccuiickoi
O®enepanuu. B snoxy nudposoii Tpancopmariu Bcex chep YelIoBeUeCKOM eI TeIbHOCTH HEBO3ZMOXKHO
CTaTh 00pa30BaHHBIM COBPEMEHHBIM UEIOBEKOM 0e3 6a30BOM MaTeMaTUYECKOM MOJArOTOBKHU. YIKe B IIKOJIE
MaTeMaTHKa CIY>KUT OMOPHBIM MPEIMETOM JJIsi U3YUEHHUS CMEXKHBIX TUCIUILINH, a IOCJIE HIKOJIbI pealbHOMN
HEOOXOIMMOCTBIO CTAHOBHUTCS HETIPEPHIBHOE 00pa3oBaHue, YTO TpeOyeT MOIHOIEHHON 6a30BoH
0011eo0pa3oBaTeabHOM MOATOTOBKH, B TOM YUCIIE U MATEMAaTUYECKOM.

D710 00YCIIOBIEHO TEM, YTO B HALIM JIHU PACTET YKCIO Ipodeccuil, CBSI3aHHBIX C HETIOCPEICTBEHHBIM
IPUMEHEHUEM MaTEMAaTUKU: U B c(pepe SIKOHOMUKH, U B OU3HECE, U B TEXHOJOTUYECKUX 00JIACTSIX, U 1aXKe B
ryMaHHUTapHBIX cepax. Takum 00pa3oM, Kpyr MIKOIBHUKOB, IJIs1 KOTOPBIX MAaTeMaTHKa MOXKET CTaTh
3HAUYMMBIM NIPEAMETOM, PaCIIUPSAETCS.

[IpakTuueckast Moje3HOCTh MaTEMATUKU O0YCJIOBIIEHA TEM, UTO €€ MPEAMETOM SBIISIOTCS
(GyHIaMeHTaJIbHbIE CTPYKTYpPBI HAILIEr0 MUpPa: IPOCTPAHCTBEHHbIE (POPMBI U KOJIMUECTBEHHBIE OTHOIIEHUS OT
IPOCTEHININX, YCBAUBAEMBIX B HEMIOCPEICTBEHHOM OIIBITE, A0 JOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX JJIs
Pa3BUTHS HAYYHBIX U MPUKIAAHBIX UJel. be3 KOHKpeTHbIX MaTeMaTHUYeCKUX 3HaHUHM 3aTPYAHEHO TOHUMaHKE
IPUHIIUIIOB YCTPONCTBA U HCIOIb30BaHUS COBPEMEHHON TEXHUKU, BOCIIPUATUE U UHTEPIPETAIU]
pa3Hoo0pa3HON COLMAIbHOM, SKOHOMUYECKOM, MONUTHYECKON nH(popMalnu, Mano3ppeKTuBHa
MOBCEHEBHAs MPAKTUYECKas AeATeNbHOCTb. Kaxk/IoMy UesloBeKy B CBOEH KM3HU MPUXOIUTCS BBINOIHATH
pacuéThl U COCTABIAThH AITOPUTMBI, HAXOAUTH U IPUMEHSATH (DOPMYIIbI, BIAJETh MPAKTUISCKUMU MpUEMaMu
reOMETPUUECKUX U3MEPEHUH U MOCTPOEHHH, YNTaTh HH(OPMAIIHIO, IPEACTABICHHYIO B BUJIE TaOJIHII,
TUarpamMmm u rpaukoB, )KUTh B YCIOBUSX HEONPENEIEHHOCTH M TOHUMATh BEPOSTHOCTHBIN XapakTep
cilydaitHbIX COOBITHI.

OnHOBpPEMEHHO € pacuMpeHreM chep NpUMEHEeHNUs MaTeMaTHKU B COBPEMEHHOM 0011ecTBe BCé Ooiee
Ba)XHBIM CTAHOBHUTCS MAaTEMATHUECKUN CTHIIb MBIIIJICHUS, IPOSIBIISIFOIIUNACS B OTPEACTEHHBIX YMCTBEHHBIX
HaBbIKaX. B mpouecce u3yueHuss MaTeMaTUKHU B apceHall IPUEMOB U METOJI0B MBIIIJIEHUS Y€I0BEKa
€CTECTBEHHBIM 00pa30M BKIIIOYAIOTCS UHAYKIMS U AeIYKIUs, 0000IEHHE U KOHKPETH3allHs, aHAJIHU3 U
CHHTE3, KJaccu(uKays U cucreMaTusanus, abctparupoBanue U aHajaorus. O6beKThl MaTeMaTHUECKUX
YMO3aKJIIOUEeHUH, TpaBUiIa UX KOHCTPYMPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTMYECKUX TTOCTPOCHHUH,
CIOCOOCTBYIOT BbIpaOOTKe yMEHUS! GOPMYyIUPOBaTh, 00OCHOBBIBATh U IOKA3bIBaTh CYKJIEHUS, TEM CaAMbIM
Pa3BHUBAIOT JIOTUYECKOE MbIIIIEHHE. Benyiias poias NpuHaaIexKUT MaTeMaTHKe U B JOPMUPOBAHUU
AITOPUTMUYECKONW KOMIIOHEHTHI MBIIIJIEHUSI U BOCIIUTAHUU YMEHUH 1eCTBOBATH 110 33JaHHBIM aJIrOpUTMaM,
COBEPIIICHCTBOBATh M3BECTHBIC U KOHCTPYHPOBATh HOBHIE. B mporiecce perenus 3agad — OCHOBOM y4eOHOM
NeSITeIbHOCTH Ha ypOKax MaTeMaTHKU — Pa3BUBAIOTCS TAaK)KE TBOPUECKAs U MPHUKJIaIHAs CTOPOHBI
MBILLUICHHUS.

OOyueHne MaTeMaTHKE AaET BO3MOKHOCTh Pa3BUBaTh Y 00y4YaroOUIMXCcs TOUHYIO, PAllMOHATIBLHYIO
UUH(pOPMaTUBHYIOPEYb, yMEHHUEOTONPATHEHAN00JICETIO X OIS 3bIKOBBIC, CHMBOJIMYECKHE, IpaaecKkuecpe
CTBAJISIBBIPAKEHUSACYKICHUM U HATJITHOTO UX MPEACTaBICHUS.

Heo0x01MMbIMKOMIIOHEHTOMOOIIEHKYIBTYPBIBCOBPEMEHHOMTOIKOBAaHUHSIBIISIETCA00111€€3HaKOMCTBO



C METOJIaMH MTO3HAHMS JIeHCTBUTEIILHOCTH, MPEJICTABICHHE O MPEIMETE U METOIaX MAaTEeMaTHUKHU, UX OTIMYHMA
OT METO/IOB JIPYT'MX €CTECTBEHHBIX M TYMAaHUTAPHBIX HAYK, 00 OCOOCHHOCTSIX MPUMEHEHUS MaTEeMaTHKH JUTS
peleHus HayYyHbIX U IPUKJIaIHBIX 3a1a4. Takum 00pa3oM, MaremMaTuyeckoe 00pa3oBaHHe BHOCUT CBOM
BKJIa/1 B )OPMHUPOBaHUE OOILEH KyIbTYpPhI YEJIOBEKa.

W3yuenne MaTeMaTUKU TaKKe CIIOCOOCTBYET ICTETUYECKOMY BOCIIUTAHHIO YENIOBEKA, TOHUMAHHIO
KPacoThl M U3SIIECTBA MATEMAaTHUECKUX PACCYKIACHUN, BOCIPUATHIO T€OMETPUIECKUX (POPM, YCBOCHHIO

HICUCUMMCTPUN.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA
[TpuopuTe THEIMULIETAMUOOydECHISIMATEMATUKEBS KIIACCESBISIFOTCSA

— MpoJoJDKeHUE (POPMHUPOBAHUSA OCHOBHBIX MATEMATHICCKUX MOHATHHA (YHCII0, BEJTUYHHA,
reoMeTpuyeckas Gpurypa), 00eCcreUrBarOIIMX IPEEMCTBEHHOCTD U IIEPCIIEKTUBHOCTh MATEMAaTHIECKOTO
o0pa3oBaHMs 00YYAIOIINXCS;

— pa3BI/ITI/ICHHTCHHGKTY&J’IBHLIXI/ITBOp‘lCCKHXCHOCO6HOCTCﬁO6y‘IaIOH_[I/IXC${,HOSH&B&TGHBHOﬁaKT

I/IBHOCTI/I,I/ICCJIGI[OBaTeJILCKI/IxyMGHI/Iﬁ,I/IHTepecaKI/I3yT-IeHI/IIOMaT€MaTI/IKI/I ;

— IIOABCIACHHUC 06yt1a101111/1xcs[ Ha JOCTYITHOM JIA HUX YPOBHC K OCO3HAHUIO B3aMMOCBA3HU MATCMATUKHU
H OKPYXKAOUICIo MUpa,

— (bOpMI/IpOBaHI/IC Q)YHKHHOHaHLHOfI MaTeMaTUYEeCKOM T'paMOTHOCTHU: YMCHUSA PACIIO3HABATDH
MaTeMaTU4eCKHEe 0OBCKThI B PCAIBHBIX )KU3HCHHBIX CUTyallUAX, IPUMCHATH OCBOCHHBIC YMCHUS JJIA
pelICHUA MPAKTHUKO-OPUCHTUPOBAHHLBIX 3aa4, HHTCPIIPETUPOBATH IMOJTYYCHHBIC PC3YJIbTAThl U

O CHMUBATh UX HA COOTBECTCTBUC HpaKTHqGCKOﬁ CUTyallu.

OcHOBHBbIE JINHUU COJEPKaHUS Kypca MaTEMAaTUKH B 5 KJjlacce — apupMeTHIecKast U FeOMeTpuyecKas,
KOTOpBIE Pa3BUBAIOTCS MapajlIeNIbHO, KaXK1asi B COOTBETCTBUH C COOCTBEHHOI JIOTMKOM, OJHAKO, HE
HE3aBUCUMO OJIHA OT JIPYroi, a B TECHOM KOHTAKTE U B3aUMOJECHCTBUH. TaKkke B Kypce IPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTAMH aareOpbl U OMUCATeNIbHON CTaTUCTHKU.

N3yuenue apupMeTnueckoro MaTepuaia HaunHaeTCs Co CUCTeMaTH3alluy ¥ pa3BUTHsI 3HaHUH 0
HaTypaJIbHBIX YHMCJIAX, TOJIyYEHHBIX B HA4aJbHOU 1IKoJIe. [Ipn 3TOM COBEpIIEHCTBOBAHNE BBIUNCIUTEIBHOU
TEXHUKU U (OPMUPOBAHUE HOBBIX TEOPETUUYECKHX 3HAHUN COYETACTCS C Pa3BUTHEM BBIYUCIMTEIBHOM
KYJBTYpPBl, B YaCTHOCTU C 00y4YE€HUEM MPOCTEHIINM MTpUEMaM NPUKUAKH U OLIEHKU pe3yJbTaToB
BBIYKCIICHUM.

Jlpyroit KpynHblii OJI0K B cofiepx’aHuu apupMeTHIecKon JIMHUM — 3To ApoOu. Havano uzyuenus
OOBIKHOBEHHBIX U JIECATUYHBIX p0oOei OTHECEHO K 5 Kilaccy. DTO MEpBBIN ATall B OCBOCHUH JIpOoOeid, Koraa
MIPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMHU UJESIMH, TOHATUAMU TeMbI. [Ipu 3TOM paccMoTpenue
OOBIKHOBEHHBIX JJpo0eii B MOJIHOM 00BbEME MPEIIECTBYET U3YUEHHUIO AECATUUHBIX Ipo0eii, 4To
1es1ecoo0pa3Ho € TOUKU 3PEHHUS JTIOTUKU U3JI0KEHUs YUCIIOBOM JIMHUY, KOTJIa paBuiia IeHCTBUIA ¢
JECATUYHBIMH JPOOSIMHU MOKHO 0OOCHOBATh YK€ M3BECTHBIMH AJITOPUTMAaMU BBIITOJHEHHS IEUCTBUI ¢
OOBIKHOBEHHBIMU APOOSIMU. 3HAKOMCTBO C JECATUUYHBIMU IPOOSMHU PACUIUPUT BO3MOKHOCTH JJIsl TOHUMAaHUS
00y4aroIMMUCs TPUKIATHOTO MPUMEHEHNS HOBOM 3allMCH MIPU U3YYEHUH JPYTUX IPEIMETOB U MPU
MIPaKTUYECKOM HCIIOIb30BaHNH.

[Tpu 00ydyeHnH penieHnto TEKCTOBBIX 3ajayu B 5 KJlacce UCIOIb3YIOTCS apu(MeTHdecKue NpuéMbl pelieHusl.
TekcToBble 3a7jauu, penraemMble IpU OTPAOOTKE BHIYMCIUTEIBHBIX HABBIKOB B 5 KJlacce, pacCMaTpUBAIOTCS
3ajauyl CIEeNYIOIUX BUJOB: 3aJ]aul HA JBM)KEHHUE, HA YacTH, Ha MNOKYIKU, Ha pabOTy U NPOU3BOJUTEIBHOCTD,
Ha MPOLEHTHI, HAa OTHOLIEHUs U ponopuuu. Kpome Toro, o0ydaromuecst 3HaKOMATCS ¢ IpUEMaMU PELICHUs
3a/1a4 mepeOopoM BO3MOKHBIX BAPUAHTOB, Y4aTcs padoTaTh ¢ HHGOPMAIIHEH, MPECTaBICHHON B opMe
TaOHI] WIIA TUATPAMM.



B IlpumepHoii pabodeit mporpaMme npeaycMOTpeHO GOPpMUPOBAHKE MTPOTIEICBTHYECCKUX alITeOpandecKux
npeJcTaBlIeHUd. bykBa Kak CUMBOJI HEKOTOPOT'O YKCila B 3aBUCUMOCTH OT MaTéMaTH4YE€CKOI0 KOHTEKCTa
BBOJIUTCS MOCTENIEHHO. ByKBeHHas1 CHMBOJIMKA IIMPOKO MCIIONIB3YETCS MIPEXkK/IE BCETO IS 3alTUCH OOLINX
YTBEP)KJICHHUN U MPENTIOKESHNH, POPMYJI, B YACTHOCTHU JJISl BBIYMCIICHUS T€OMETPHUECKUX BEIUYHH, B
KayeCTBE«3aMECTUTES YHCIIA.

B kypce «Marematuku» 5 Kiiacca NpeCcTaBiIeHa HarjsgHasi T€OMETPHS, HallpaBJICHHAs HA pa3BUTHE
00pa3HOT0 MBIIIJICHUS, TPOCTPAHCTBEHHOTO BOOOPayKEHHsI, N300pa3UTEIbHBIX YMEHUI. DTO BaXKHBIHN 3Tall B
W3YYEHUU T€OMETPUHU, KOTOPBIN OCYIIECTBIIAETCS Ha HAIIISIIHO-IIPAKTUYECKOM YPOBHE, OIUpAaeTCs Ha
HarJsAHO-00pa3Hoe MbIILIEHHE 00yJaromuxcs. bosblias pojib OTBOJUTCS MPAKTUYECKOM IEATEIBHOCTH,
OTIBITY, SKCIIEPUMEHTY, MOJIeTupoBaHut0. O0yJaronrecs 3HaKOMSITCS ¢ TeOMETPUYECKUMU GUTYpaMH Ha
IUIOCKOCTH U B IIPOCTPAHCTBE, C UX MPOCTEHIINMU KOHPUTYpalUiAMHU, ydaTcsl u300pakaTh UX Ha
HEJIMHOBAaHHOM U KJIeT4aTo Oymare, paccCMaTpuBalOT UX MpOCTeile cBoicTBa. B nmporecce n3yuenus
HarJISIHOW T€OMEeTPUU 3HAHUS, TIOJTyYeHHbIE 00 YyYaloIMMUCS B HaUaIbHOU IIKOJIE, CHCTEMaTU3UPYIOTCA U
pacuupsoTCs.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CornacHo yueOHOMY IJIaHY B 5 KJIaCCE U3y4aeTCs UHTETPUPOBAHHBIN MTpeaMeT «MaTeMaTrka, KOTOpbIi
BKIIIOUAEeT apu(METHUECKUI MaTeprall U HArJISIHYIO T€OMETPHUIO, & TAKXKe MPOTEIEBTUUECKIE CBEICHUS U3
anreOpbl. Y4eOHBIH M1aH Ha U3YYeHHE MATEMATHKHU B 5 KJIacCe OTBOJUT HE MeHee 5 y4eOHBIX 4acoB B
Hezeno, Bcero 170 yueOHBIX 4acoB.

COJEP)KAHUE YYEBHOI'O KYPCA "MATEMATHKA"

HaTypaanMe qyucjia 1 HYJIb

Hatypanbnoe uncio. Psag HarypanbHbix uncen. Yucino 0. M300pakeHne HaTypajabHBIX YUCET TOUKaMU Ha
KOOpAMHATHOM (4ucioBoil) nmpsimoi. [lo3unmonHas cucrema cuncinenus. Pumckas Hymepanus Kak npuMep He
MO3UIMOHHOM cucTeMbl cunciieHus. JlecaTuunas cucrema cuucienus. CpaBHEHHE HaTypallbHbIX YHCET,
CpaBHEHME HaTypaJIbHbIX uHcell ¢ HyléM. CiocoObl cpaBHeHus. OKpyriieHne HaTypalbHbIX yucesn. CloxeHue
HaTypaJIbHbIX YHCEIl; CBOMCTBO HYJIS MPU CIOKEHUH. BorunTanue kak 1eficTBUE, 00paTHOE CIOKEHHUIO.
YMHOKEHNE HaTYpaJIbHbIX YHCEJ; CBOMCTBA HYJIS U €AVMHUIIBI IPU YMHOKEHUH. JleneHue Kak AeicTBHE,
o0OpatHOe yMHOKeHHI0. KOMIOHEHTHI 1eficTBUH, CBsI3b Mex a1y HUMU. [IpoBepka pe3ynabTara
apupmeTrueckoro aercteus. [lepeMecTuTeNbHOE U COUETATENIBHOE CBOMCTBA (3aKOHBI) CIIOKEHUS U
YMHOXKEHUS, paclipe/leIuTeIbHOEe CBOMCTBO (3aKOH) YMHOXKeHUs. Mcnonb3oBaHue OyKB 111 0003HaYeHUs
HEM3BECTHOTO KOMITOHEHTA U 3aIMCH CBOWCTB apu(pMETUYECKHUX JACHCTBHMA. JlenuTenu u KpaTHbIE YUCIa,
pasnoxkeHre Ha MHOKUTeNM. [IpocTeie u coctaBuble uncina. [Ipuznaku genumoctu Ha 2, 5, 10, 3, 9.
JenennecocratkoM.CTeneHbCHAaTYpalbHBIMIIOKA3aTeNEM. 3alIChYMCIIABBUIECYMMBIPA3PSIIHBIX CIIaraeMbIX.
Uucnosoe BblpaxkeHUE. BrrunciieHne 3Ha4eHNI YMCIOBBIX BBIPAXKEHU; TOPAIOK BBIIIOIHEHUS
neiictBuil.Mcronb30BaHMENIPUBBIUNCIIEHUAXIIEPEMECTUTEIIBHOI OMCOUETATEIEHOTOCBOMCTB(3aKOHOB)CII0KEHHUS
NYMHOXXEHHUSL,pacIpEEIUTEILHOTO CBONCTBA YMHOKEHUS.

Apoon

[IpencraBienue o 1poOU Kak crocode 3amucH YacTu BenuduHbl. OObIKHOBEHHBIE Apo0u. [IpaBunbHbIe U
HenpaBWIbHBIE Ipoou. CMenanHas ApoOk; MpeICTaBIeHHEe CMEIIaHHON Apo0u B BUJIE HETIPABUIBHON ApoOu
Y BBIJICIICHHE [EJI0M YacTH YKcia U3 HelpaBuiIbHOU Apobu. M3o0paxkenue qpobeil Toukamu Ha
yucioBounpsmoi. OcHoBHOecBoHCTBOApoOu. Cokparnenueapooeit. [ lpuseaeHne ipoOMKHOBOMY3HaMEHATEITIO
CpaBnenue apo6eii. CinoxeHre U BEIYUTaHuE Apo0eid. YMHOXKEHUE U IeJIeHrne Ipo0eii; B3auMHO-00paTHBIC
npobu. HaxoskaeHne 4acTH 1Mesioro U Ieoro 1mo ero yactu. Jlecatuunas 3anuck apooeit. [IpencraBnenue
JECATUYHOM 1poOu B BUAEC OOBIKHOBEHHOM. M300paxeHne AeCATHIHBIX APOOEH TOUYKaMHu Ha



yuciaoBounpsmon. CpaBHEHUEACCATHIHBIX IPOOEH. AprdMeTHIECKHEe IS CTBUACACCATUIHBIMUIPOOSIMHU.
OKpyriieHHe JeCATUYHBIX TPOOeH.

Pemenne TeKCTOBBIX 3224

Pemenue TekcToBBIX 3a1a4 apupmMeTHyeckuM crocodom. Perenue norudeckux 3anad. Pemenue 3agayu
nepedopoM BceX BO3ZMOXKHBIX BapUaHTOB. Mcronp30BaHKe IpU pELIeHUH 3a1a4 Tabaui u cxeM. Perienune
3ajiay, COJIEPIKaIlMX 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMUMHBI: CKOPOCTh, BPEMsI, PACCTOSIHUE; LI€Ha,
KOJINYECTBO, CTOUMOCTh. EMHHUIIBI N3MEpEHUs: Macchl, 00bEMA, LIEHBI; PACCTOSHUS, BPEMEHH,
ckopocTu.CBsA3bMEX 1y IMHUIIAMUN3MEPEHUAKAXK 10 BETNYNHBL. Pel1leHne0OCHOBHBIX 3aJauHaIPOOH.
[IpencraBnenne JaHHBIX B BUJIE TAOJUI, CTOIOYATHIX AUATPAMM.

Harasinnasi reomerpust

Harnsigaeie npencrasienus o Gurypax Ha jaoCKOCTH: TOUYKa, IpAMas, OTPE30K, JIyd, yrodl, JIoMaHasl,
MHOT'OYTOJIbHUK, OKPY>KHOCTb, KpyT. YT01. [IpsiMoii, ocTpslii, Tynon U pa3BEpHyYThIN yriibl. JmuHa oTpeska,
METPUYECKUE €ANHULbI ITUHBL. [[1Ha IoMaHOil, IepuMeTp MHOTOYroybHUKA. VI3MepeHne U mocTpoeHue
YIJI0B ¢ TOMOIIBIO TpaHCcHopTUpa. Harnsagaeie npeacTaBieHus o GUrypax Ha mioCKOCTH: MHOTOYTOJIbHUK;
IPSIMOYTOJIBHUK, KBAAPaT; TPEYroJbHUK, O paBeHCTBE Guryp. Mzobpaxenue guryp, B TOM 4ucie Ha
kieTdaroit Oymare. [Toctpoenue koHpuUrypanuit U3 4acteit NpsaMoi, OKpY>KHOCTH Ha HEJIMHOBAaHHOU U
KJeT4aroit Oymare. Vcnonp3oBaHue CBOWCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBajapaTa. [lnomans

IPSMOYTOJIBHUKA U MHOTOYTOJIbHUKOB, COCTAaBJICHHBIX M3 MPSIMOYTOJILHUKOB, B TOM YncIiIe GUryp,
n300pakEHHBIX Ha KileTdaTol Oymare. EquHuIel uamepenus miomanu. Harnsaaeie npenctaBieHus o
IPOCTPAHCTBEHHBIX (PUTYpax: MPSMOYTOJIbHBIN Mapauiesenures, Kyo, MHOTorpaHHuKU. M300pakeHne
NPOCTEHIINX MHOTOTPaHHUKOB. Pa3BEépTku KyOa n napamenenunena. Cozganue Moaemne
MHOTOTPaHHUKOB(M3 Oymaru, MpoBOJIOKH, IJIACTHIIMHA | JIp.). O0BEM IPSMOYTOJIBHOTO MapajlieenuIea,
Kky0a. Ennnauibl usmepenust oobéma.



INTAHUPYEMBIEOBPA3OBATEJIBHBIEPE3YJ/IBTATbBI

JIMYHOCTHBIEPE3YJIBTATBI

JIMuHOCTHBIEPE3YIbTaTBIOCBOCHUSIIPOrpaMMblyueOHOTronpeaMeTa«MareMaTHKa»X apaKTepU3yIOTCSL:

ITaTpuoTnyeckoe BocnuTaHUE:

IIPOSIBJICHUEM MHTEpeca K MPOLUIOMY U HAaCTOSILEMY POCCUMCKON MaTeMaTUKH, IIEHHOCTHBIM OTHOLLICHHEM
K JJOCTHKEHHUSIM POCCUICKMX MaTeMaTHUKOB U POCCUMCKON MaTeMaTHYeCKOM IIKOJIbI, K UCIIOJIb30BaHUIO 3THX
JOCTHO)KEHUH B IPYTrUX HayKax M MPUKIAAHBIX cepax.

I'pazknaHckoe U 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 0013aHHOCTEN IpakJaHNHA U pealIM3allii €ro IIpaB, IPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBaX ()yHKIIMOHUPOBAHUS PA3IMUYHBIX CTPYKTYD, SBJICHUHN, IPOLEAYP TPAKIAHCKOTO
oOrmiecTBa(BBIOOPHI, OTIPOCHI U TIP.);

TOTOBHOCTBIO K 00CYKICHHUIO AITUYECKHUX MPOOJIEM, CBSI3aHHBIX C MIPAKTHYECKUM
PUMEHEHUEMIOCTUKEHUMHAYKH,0CO3HaHNEMBaXXHOCTUMOPAIILHO-
TUYECKUXITPUHLUIIOBBIEATEIbHOCTUYYEHOTO.

TpyaoBoe Bocnniuranue:

YCTAaHOBKOM Ha aKTUBHOE y4acTHE B PEILIEHUH MTPAKTUYECKHUX 33a4 MaTEMaTUYECKON HAIIPaBIE€HHOCTH,
0CO3HAHHEM Ba)KHOCTH MaTeMaTHYECKOTO 00pa30BaHUs HA MPOTSHKEHUH BCEH KU3HU JUISl YCTICIITHOM
npo¢eCCHOHATILHOMN IESTETFHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHHI; 0CO3HAHHBIM BBIOOPOM H
IIOCTPOECHUEM MHAMBUIYaJIbHON TPAeKTOpUU 00pa30BaHMsI U KU3HEHHBIX IJIAHOB C YUETOM JIMYHBIX
MHTEPECOB M 0OIIECTBEHHBIX MOTPEOHOCTEH.

JCTeTHYECKOe BOCIIUTAHHE!

CIOCOOHOCTHIOKIMOILMOHAIBHOMYHACTETHYECKOMYBOCIPUATHIOMATEMAaTHUECKUX00BEKTOB,3a/1a4, pELLICHUH, P
aCCYXJCHHI;YMEHUIOBUIETbMAaTEMATUUECKNE3aKOHOMEPHOCTUBUCKYCCTBE.

IleHHOCTH HAYYHOI'0 O3HAHMSA:

OpHUEHTAIMeN B JeATENIbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HbIX MPEICTaBICHHUM 00
OCHOBHBIX3aKOHOMEPHOCTIXPAa3BUTHAYEIOBEKA, IPUPOABIMOOIIECTBA, TOHUMAaHHEMMaTEMaTHYECKOMHAYKIKa
Kc(ephl YeIoBEUECKON e TENIbHOCTH, ITAOB €€ pa3BUTHUS U 3HAUMMOCTH JUIsl pa3BUTHS IUBUIIN3ALUY;
OBJIaJICHUEM SI3BIKOM MaTEMaTHKU U MAaTEMaTUUYECKON KyJIbTYpOH Kak CPeICTBOM MO3HAHUS MHPA;
OBJIaJICHUEM MPOCTEUIIMMH HABBIKAMU HCCIIEI0OBATENIbCKON AESITEIbHOCTH.

Pu3nvecKoeBOCNINTAHNE,POPMUPOBAHNEKYIbTYPbI3A0POBbAUIMOLMOHATBHOT00/1arOIIOJIY YU :

TOTOBHOCTBIO IPUMEHITh MaTeMaTHUECKHE 3HAHUSI B UHTEPECAX CBOETO 3/10pPOBbs, BEIACHHUSI 3J0POBOTO
oOpas3a >kM3HH (310pOBOE NMHUTAaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUI U OT/IbIXA, PETyJspHas pusndeckas
aKTUBHOCTH); C(hOPMHPOBAHHOCTHIO HaBbIKA pediiekcru, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TaKOTO e
paBa Jpyroro 4eioBeka.

JKO0JIOrHYEeCKOe BOCIIUTAHHE:

OpHeHTaIel Ha MPUMEHEHHe MaTeMaTHYeCKUX 3HAHUHN JIJIs peIieHus 3a/1a4 B 00JIaCTH COXPAaHHOCTH
OKpYXKarolllel Cpe/ibl, IIIAHUPOBAHUS MOCTYIKOB U OLIEHKH X BO3MOKHBIX IIOCIEACTBUN JUIs
OKpY’KaloIIeHCpe/bl;0CO3HaHUEMITI00aIbHOr 0XapaKTePa’K0I0r MYECKUXITPOOIEMUITY TEHNX PEIICHHS.

JInYHOCTHBIE pe3yabTaThl, 00eceYHBAIONINE ATANTALNIO 00yYAI0IIerocss K H3MEeHS IO IMMCS
YCJI0BUAM COLMATBHOH M NPUPOAHOMCPEbI:

TOTOBHOCTBIO K JIEHCTBUAM B YCIOBHSIX HEONPEAECIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTHU
Yyepe3 MPaKTUUECKYIO IeATeIbHOCTh, B TOM YHCJIe YMEHUE YUUTHCS Y APYTUX JIIOJIEH, TpUoOpeTaTh B
COBMECTHOM JI€ATEIbHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIMM U3 OIBITA APYTHUX;

HE00XO0AUMOCTBIO B ()OPMHUPOBAHNHU HOBBIX 3HAHUH, B TOM yHciie (GOPMYINPOBATh UJEH, IOHATHS,
TUIOTE3bl 00 0OBEKTAX U SIBJICHUSX, B TOM YHUCIIE paHEEe HEM3BECTHBIX, OCO3HABATH AE(UIIUTHI COOCTBEHHBIX
3HAHUW U KOMIIETEHTHOCTEH, IIJIAHUPOBATh CBOE Pa3BUTHE;



CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATL CTPECCOBYIO CUTYALUIO KaK BBI3OB,
TpeOYIOLIN KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMBIE PEIICHUS U ACHCTBUS, (OPMYIUPOBATH U OIICHUBATH
PHUCKH U TIOCTEACTBHS, GOPMHUPOBATH OTIBIT.

METAINPEIMETHBIEPE3YJIBTATbBI

MeTtanpeameTHble pe3yabTaThl OCBOSHHS MPOrpaMMbl yUeOHOIO MpeiMeTa
«MareMaTHKa»XapakTEepU3yl0TCs OBIAJICHUEM YHUBEPCAIbHbIMU NO3HABAMENbHBIMU OeUCMBUIMU,

VHUBEPCAIbHLIMUKOMMYHUKAMUGHBIMUOCUCMBUAMUUYHUBEP CATIbHBIMUPEZYIAMUBHBIMUOCICIMBUAMU

1) Vuusepcanvuvie noznasamenvhuie oeticmsus obecneuusaiom Gopmuposanue 6a306bix KOCHUMUBHbIX
npoyeccos ooyuarowuxcs (0ceoenue Memoo08 NOZHAHUSL OKPYHCAIOUe20 MUpa, npuMeHeHue 102U4eCcKuXx,
uccnedosamenbeKux onepayutl, ymenutl pabomams ¢ uHgopmayuetr).

ba3oBble Jornyeckne AeHCTBUA:

— BBIABJIATD U XaPAKTCPU30BATh CYHICCTBCHHBIC ITIPU3HAKN MAaTCMAaTUUCCKHUX 06’B€KTOB, HOH?[TI/II\/JI,
OTHOIIICHHUH MCKAY IMOHATHUAMU,

— GOopMyIMpPOBATH ONPEACIICHUS] IOHATHI; YCTaHABIIMBATH CYIIECTBEHHBIN MIPU3HAK KJIacCU(pUKAIIH,

OCHOBaHMHA AJIA O606H.I€HI/I$[ M CpaBHCHUA, KPUTCPHUH IIPOBOJUMOI'O aHAJIN34a,

— BOCIIPUHUMATDb, CI)OpMYJ'II/IPOBaTL u Hp606paSOBBIBaTB CYXKACHUA: YTBCPAUTCIIbHBIC U
OTpULATCIIBHBIC, CAMHUYHBIC, YACTHBIC U 06HII/IG;

— YCJIOBHI)IG;BI)ISIBJI?ITI)MaTeMaTI/ILIeCKI/IC?,aKOHOMepHOCTI/I,B3aI/IMOCB$I31/II/IHpOTI/IBOpe‘-II/ISIB(baKTaX,ZIaH
HBIX,H&6J'IIO}1€HI/I$[X " YTBCPIKACHHUAX

— npeajaratb KpUuTCpruu I BBIABICHUA SaKOHOMepHOCTefI n HpOTHBOpC‘IHfI;

— JACJIaThb BbIBOJBI C HUCIIOJIb30BAHUEM 3aKOHOB JIOTUKHU, ACAYKTUBHBIX U UHAYKTUBHBIX
yMO3aKJ'IIO‘-IeHI/II\/'I, y'MOSaKHIO‘-ICHI/Iﬁ 1O aHAJIOTHUH,

— pa30uparh JA0Ka3aTebCTBA MATEMATUUYECKUX YTBEPXKAECHUH (IIPSMbIE U OT IPOTUBHOTO), TPOBOIUTh
CaMOCTOSITEJIbHO HECIIOXKHBIE I0KA3aTeNIbCTBA MAaTEMAaTHYECKUX (PaKTOB, BBICTPAUBATh apryMEHTAIIHIO,
IIPUBOJUTH IPUMEPHI U KOHTPIIPUMEPHI;

— 00OCHOBBIBaTh COOCTBEHHBIE PACCYKIEHHUS; BRIOUPATh CIIOCO0 pelieHus y4eOHOU
3aaun(CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHUSI, BHIOMpATh HanOoee MOIXOASIINN C
y4€TOM CaMOCTOSITEIHHO BBIICTICHHBIX KPUTEPHUER).

Bba3oBble ucciaenoparejabcKkue AeiicTBUA:
— HCIIOJIb30BATh BOIIPOCHI KaK HCCIIeN0BaTEIbCKUM HHCTPYMCHT ITO3HAHUA,

— (opmynrpoBaTh BOMPOCH], PUKCHUPYIOITUE MPOTUBOPEUNE, MPOOIEMY, CAMOCTOSTEIIEHO
yCTaHaBIMBATh UCKOMOE U JJaHHOE, POPMHUPOBAThH TUIIOTE3Y,

— aprymeHTUpPOBATh CBOIO IMMO3UIIUTI0, MHCHUC,

— MPOBOJUTH IO CAMOCTOSITEIILHO COCTABIICHHOMY TUTAHY HECIIOKHBIN 3KCTICPUMEHT, HEOOJIbIIIOe
WCCIIEIOBAHKE TI0 YCTAaHOBIICHHIO OCOOCHHOCTEH MaTeMaTHIeCKOro 00bEKTa, 3aBUCHMOCTEH 00BEKTOB
MEXIy CO0Oi;

— €aMOCTOATENbHO (POPMYIUPOBATh 0O0OIIEHNS U BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HaAOIIOICHUs1, KCCIIIOBAHNUS, OLICHUBAThH JOCTOBEPHOCTH MOTYYCHHBIX PE3yIbTAaTOB, BEIBOJIOB U
0000111eHII; MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKIKE BBIIBUTATh MPEATIOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSX.



PabGora ¢ undopmanmeii:

— BBIABJIATH HEJIOCTATOYHOCTh M M30BITOYHOCTHh HH(POPMAIIUH, TAHHBIX, HEOOXOAUMBIX IS PEIICHUS
3aJa4u;

— BBIOMpATh, AaHAIU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3IUUHBIX
BUJIOB U ()OPM IPEICTABICHHUS;

— BBIOMpATh GOPMY MpeACTaBICHUS HHPOPMAILIUN U WILTIOCTPUPOBATh pPelIacMble 33]Ja4l CXEMaMH,
ararpaMMaMu, MHOU rpaduKoil 1 nX KOMOMHAIUSMH;

— OLIGHUBATh HAAEKHOCTh UH(OPMAIMH IO KPUTEPHSIM, IPEATIOKEHHBIM YUUTEIIEM HITH
c(OpMYJIMPOBAHHBIM CAMOCTOSITENBHO.

2) Vuusepcanvhvie KOMMYHUKAMUBHbBLE OeliCMEUs. 00eCneuusaron chopmuposaHHOCb COYUATbHBIX
HABbIKO8 00Y4aAOUWUXCAL.

O01menue:
— BOCHpI/IHI/IMaTI)I/I(i)OpMyJII/IpOBaTI)C}’)KI[CHI/IHBCOOTBGTCTBI/II/IC}’CJIOBH?IMI/II/IIIGJISIMI/IO6HIGHI/I$I;

— SCHO, TOYHO, I'PAaMOTHO BbIpaXaTb CBOIO TOYKY 3PpCHHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX, 1aBaTh
IMMOsACHCHUA 110 X004y PCIICHUA 3ada4i, KOMMCHTUPOBATDH HOJIy'-IeHHI)H\/JI PE3YJbTaT, B X0€ O6CY)KI[€HI/I$[
3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY)KI[aCMOI71 TCMBI, HpO6J’I€MLI, pemaeMoﬁ 3aJda4u, BBICKAa3bIBaTh
HUACH, HAICJIICHHBIC HAa ITOMCK PCIICHUA,

— CONOCTaBJIATh CBOU CYXKICHUS C CYKIECHUSMU JAPYTUX YUaCTHUKOB JHAlIOra, OOHApYKUBATh
pa3IM4Mre U CXOACTBO MO3ULIUI;

— B KOPpeKTHOH opMe GOpMyIMpOBATh pa3HOTIacHsl, CBOM BO3PAKEHUS;
— MpEeACTaBIAThPE3YyIbTaThIPEIICHUN3aJa41,IKCIIEPUMEHTA, UCCIIEIOBAHM S, IPOEKTA;

— CaMOCTOSITETHFHO BBIOUpATh (POpMAT BHICTYILJICHHUS C YyUETOM 3a]1a4 MPE3EHTAIMU U 0COOEHHOCTEH
ayJIUTOPHH.

CoTpyaHnuecTBo:

— IIOHUMATb U UCIIOJIb30BATh ITPECUMYIICCTBA KOMaHJIHOU U HHHHBHHyaHLHOﬁ pa6OTBI IIpUu pCHICHUA
y‘{e6HLIX MAaTCMAaTHYCCKUX 3aJ1a4;

— MPUHUMATH 1€JIb COBMECTHOM JIeATEIbHOCTH, IUIAHUPOBATh OPraHU3alui0 COBMECTHOM paboThl,
pacrpeenaTbBUIBIPadoT, 10T 0BapUBATHCS,00CYKAATHIIPOLIECCUPE3YIbTaTPAOOTHI;

— 0000111aTh MHEHUS! HECKOJIBKHX JIIO/IEN; y4acTBOBATh B IPYNIIOBBIX opMax paboThl (00CYKICHMUS,
00MEeH MHEHHSIMH, MO3TOBbIE IITYPMBI U IP.);

— BI)IHOJ'IHSITI)CBOIO‘—IaCTI)pa6OTI)II/IKOOp)II/IHI/IPOBaTBCBOHﬂ@ﬁCTBHHCI{pyrHMH‘IJ’IGH&MHKOMaH}IBI;

— OILIEHUBATh KaY€CTBO CBOET0 BKJIAJa B OO MPOAYKT 110 KPUTEPHUSIM, CHOPMYTUPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICHCTBUS.

3) Vuusepcanvuvie pezynisamugnsie oeticmsus 0becnedusaiom Gopmuposanue cMulci08blX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranuszaums:

— CaMOCTOSITEIbHOCOCTABISATHILIAH,aITOPUTMPEIICHU3a1a9 M ( KITUET09ACTh ), BBIOMPATHCIIOCOOpEIIe
HUS C YIETOM UMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBAThH U
KOPPEKTUPOBATh BapUaHThI PEIICHUH C y4ETOM HOBOM MHGOpMAIUH.



CaMOKOHTPOJIb:

— BJAJETh CIIOCOOAMHU CaMOTIPOBEPKH, CAMOKOHTPOJIS TIPOIIecca M Pe3yiibTaTa PeIIeHMs
MaTeMaTHYECKOH 3a/1auu;

— HOpCABUACTD TPYAHOCTH, KOTOPBIC MOT'YT BOSHUKHYTH IIPU PCIICHUHA 3a/1a41, BHOCUTh KOPPCKTUBEBI

BI[CHTCHBHOCTBHaOCHOBeHOBBIXO6CTOHTGJIBCTB,HaﬁﬂeHHbIXOH_II/I60K,BBISIBJIGHHBIXpr,Z[HOCTCfI;

— OHICHHBATH COOTBCTCTBUC PE3YyJibTaTa ACATCIbHOCTHU IMOCTaBJICHHOM e 1 yCJIIOBUAM, O00BACHATH
IMPHUYUHBI JOCTHIKCHUSA WM HC NOCTHIKCHUA LCIIN, HAXOUTH OH_II/I6Ky, AaBaTb OLUCHKY

PUOOPETEHHOMY OTIBITY.

NNPEAMETHBIEPE3YJIBTATHI

Yuciaa ¥ BHIYUCIEHUS

[TornMaTh ¥ IPABWIILHO YIOTPEOISATH TEPMUHBI, CBSI3aHHBIC C HATYPAITbHBIMU YHCIIAMHU, OOBIKHOBEHHBIMH
U JCCATUYHBIMU TPOOSMH.

CpaBHHBATHUYNOPSI0YUBATHHATYPATIBLHBICUHCIIA,CPABHUBATHBIIPOCTEUIIINX CITY4asIX OOBIKHOBEHHBICAPOOH, /T
€CSATHUYHBIE IPOOH.

CoOTHOCHUTH TOUKY Ha KOOPAUHATHOM (YMCIOBON) MPSAMOI C COOTBETCTBYIOIINM €1 YHCIOM U U300paxarth
HaATypaJIbHbIE YHCJIa TOUKAaMH Ha KOOPJIUHATHOM (YUCIOBOM )IPSAMOIA.

BrimonusaTe apudmernyeckue NeHCTBUS C HATYPATbHBIMH YUCIIaMHU, C OOBIKHOBEHHBIMH JIPOOSMU B
MPOCTEUIINX CIIydasiX.

BhINoMHATEIIPOBEPKY, IPUKUAKYPE3YIbTaTaBbIYMCICHU . OKPYTIISATHH

aTypajbHbIE YUCIa.

Pelnenue TeKCTOBBIX 33124

Pemate TekcToBBIC 3a/1aUU apUPMETHUECKUM CTIOCOOOM U € TTIOMOIIBI0 OPTaHU30BAHHOTO KOHEYHOTO
nepedbopa BceX BO3MOKHBIX BAPUAHTOB.

Pemate3anaun,coneprranine3aBUCUMOCTH,CBA3bIBAIOIINEBETNIHHBI: CKOPOCTh,BPEMSI, PACCTOSTHUE; 1I€HA, KOJI
WYeCTBO, CTOUMOCTb.

Hcnons3oBaTbKpaTKHE3anucH,cXeMbl, TabInIIb,0003HaueHusAprpeneHnn3anad. [ 1oas30BaTbCI0CHO

BHBIMUETMHUIIAMUU3MEPEH U [ICHBI,MAaCChI; PACCTOSHHS, BPEMEHHU,CKOPOCTH;
BripaxkaTh 0JIHM €IMHULIBI BEJIMUYUHBI YEPE3 IPYTHUE.

W3Bnekarb, aHAMU3UPOBATH, OLEHUBATH HHPOPMAIIUIO, MPEACTABICHHYIO B Ta0IHIIE, HA
cToyi0yaTolInarpaMme, THTEPIPETUPOBATHITPEICTABIICHHBICJAHHBIC, ICTIONB30BaThJaHHBICTIPUPEIIICHU N33, 1a4.

Harnsanas reomerpust

[Tonp30BaTbCATEOMETPUYECKUMUTIOHATAAMM : TOUKA, TPSMAsL,0TPE30K,Tyd, yT OJI, MHOTOYT'OJIbHUK,0KPYKHOCTB,
KpYT.

[IpuBouTE MprUMepbl 00BEKTOB OKPYKAIOLIEr0 MUPA, UMEIOIINX (POPMY U3yUYEHHBIX T€OMETPUUECKUX
dburyp.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBS3aHHYIO C YITIAMM: BEpIIMHA CTOPOHA; C MHOTOYTOJIbBHUKAMH: YTOJI,
BEpILIMHA, CTOPOHA, JUArOHAJIb; C OKPYKHOCTBIO: PAINYC, JUAMETP, LIEHTP.

N300pakaTh U3y4eHHbIE TeOMETpUUYEeCcKHe (PUTYPHI Ha HETMHOBAHHON M KJIETYaTON Oymare ¢ HOMOIIBIO
LUPKYJIS U JIMHEUKU.

Haxonuts 1uHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHUEM C ITOMOILBIO JIMHEMKH, CTPOUTH OTPE3KH
3aIaHHOMU JUIMHBI, CTPOUTH OKPYKHOCTb 33JJaHHOT'O pajauyca.

Hcnonb30BaTbCBONCTBACTOPOHUYTIIOBIIPSMOYTOJIbHUKA, KBAAPATA I UXIIOCTPOCHM S, BBIYMCIICHUS



[lnomanu u nepumerpa.
BrruucnsatenepuMeTpuILIonaibKBaipara, ipsMoyrojbHUKa, PUTyp,CcOCTaBIECHHBIXU3NPSAMOYTOJIbHUKOB, BT
oMuHcnepuryp,n300paxxEHHbIXHAKIIeTYaToOymare.
[Tonp30BaTbCs OCHOBHBIMH METPUYECKUMU €IMHUIIAMU U3MEPEHUS JUTHHBI, TUIOIA/IN; BEIPAXKATh OHH
€/IMHUIIBI BEJIMYMHBI Yepe3 ApyTHe.
Pacnio3naBaTenapanienenune,Kyo,ncroab30BaTbTePMUHOIOTHIO: BEPIINHA, PEOPOT paHb, U3MEPEHUS ; HAX 0T
ThU3MEpEHUNapaIeNienumnesa, Kyoa.
Brraucnsate00bpEMKy0Oa, apasiesienune1ano3aaHHbIMI3MEPEHHSIM, [TOJIb30BaThCAC AMHUIIAMHUU3MEPEHUA00
éma.

PeH.IaTBHeCJIO)KHBIe3aI[a‘-II/IHaI/BMepCHI/ICFGOMCTpI/I‘-IGCKI/IXBeJII/I‘II/IHBHpaKTI/I‘IeCKI/IXCI/ITyaLII/ISIX.

YYEBHO-METOANYECKOEOBECIIEYEHUEOBPA3OBATEJIBHOI'OITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

Bunenkun H.A1., )Koxos B.U., Yecnokos A.C., HIBapudypa C.1., MaremaTuka,5 kiacc, O0iecTBo ¢
orpaHn4yeHHoi orBeTcTBeHHOCTHI0 " MIOL] MHemo3una";

Beenure cBOil BapuaHT:

Bunenkun H.41., )Koxo B.U., UecnokoB A.C., Anekcanaposa JI.A., [1IBapudypn C.U., Matemaruxka,
Sknacc,AO"U3znarensctBo "IIpocBenienue”
KoxosB.U.MaremaruueckuiitpeHaxkep.Sknaccllocobuemsyunrensuyyamuxcs. Mznarenscreo " Muemo3una'.
Mockga
A.C.Yecnoxos,K.M.Hemkos/lugaktuueckuemarepuansinoMatematakeSkinaccznarenbctBo" AkageMKHUTA/ ya
eOHuk".MockBa

B.H.PynuuukasTecteimomaremarukeSknacc3aarenscrBo"" Jx3amen" . MockBa

A Il.ITonoBalloypounsiepazpadborkunomatematukeSkinacczgarenscteo"BAKO"MockBa

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

VY4eOHoe nocobue
XKoxosB.M.MaremaTtnueckuiitpenaxep.Sknaccllocoduestyunrenauyuamuxcs. M3narensctBo " Muemo3uHa".
Mocksa
A.C.Yecnoxos,K.M.Hemkos/lugaktuueckuemarepuansinoMatemaTaukeSkinacc3narenbcTBo" AkaeMKHUTA/ ya
eOHuk".MockBa

B.H.PynuuukasTecteimomaremarukeSkinacc3aarenscrBo’ Ox3amen" . MockBa
A.Il.ITonoBalloypounsiepazpabotkunomarematukeSkiaacczparensctBo"BAKO"MockBa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET
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ru
OnlineTestPad
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MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJOBAHHE

MynbTUMe IUAHBIN
koMmnbroTepCKanep
[IpunTep nazepHsbIit

KonupoBanpHslii annapar



MynbTUMEIMATTPOECKTOP
Cpencra TelIeKOMMYHHKAITIH
Juarnpoextop uiu rpadonpoexTop (0Bepxa)

DKpaH(Ha IITaTUBE WK HABECHOM)

OBOPYJAOBAHME VIS ITPOBEJAEHUSA JIABOPATOPHBIX U TPAKTUYECKHUX PABOT

AynuTopHas J0CKa C MArHUTHOW TTOBEPXHOCTHIO M HAOOPOM MPHUCIIOCOOJICHUH [Tl KPETsIeHHUs TaOJIHII.

PabGouyast nporpamma no maremaruke (5-6 kiacc)
INOACHUTEJIbBHAS 3AIINCKA

OBHIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEJIMETA "MATEMATHUKA"

PaGouas nmporpamma mo maTemMatuke Jiis o0ydaronmxcs 5-6 kiaccoB pazpaboTaHa Ha OCHOBE
®DenepallbHOTO rOCYAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa OCHOBHOTO 00I1Iero 00pa3oBaHus ¢ Y4ETOM
U COBPEMEHHBIX MUPOBBIX TPeOOBAHUIA, TPEIBIBISIEMbIX K MATEMaTHYECKOMY 00pa30BaHUIO, U TPAIUIUI
pOCCUCKOro 00pa3oBaHmsl, KOTOpbIe 00ECTIEYNBAIOT OBJIAJICHUE KIIFOUEBBIMU KOMIIETEHIIUSMH,
COCTaBJISIOLIMMHU OCHOBY JUIS HEIIPEPHIBHOTO 00pa30BaHUs M CAMOPA3BUTHS, a TAKXKE IIEIOCTHOCTh
OOIEKyIbTYPHOT0, TUYHOCTHOTO U TTO3HABATENILHOTO pa3BUTHs 0Oydaromuxcs. B paboueil mporpamme
YUTEHBI UJeH U nosiokeHus KoHuenuu pa3BuTHs MaTeMaTH4eckoro oopazoBanus B Poccuiickoit
Oenepanuu. B snoxy nndposoii Tpancopmariuu Bcex cdep 4enoBeUecKon AesITeNbHOCTH HEBO3ZMOXKHO
CTaTh 0Opa30BaHHBIM COBPEMEHHBIM UEIOBEKOM 0e3 6a30BOM MaTeMaTUYECKOM MOATOTOBKHU. YIKe B IIKOJIE
MaTeMaTHKa CITY>KUT OTMIOPHBIM TPEIMETOM IS U3YUICHUS CMEKHBIX TUCIIUTUINH, a IIOCJIE IITKOJIBI pEeaIbHON
HEO0OXOIMMOCTHIO CTAHOBUTCSI HEMIPEPHIBHOE 00pa30BaHKE, YTO TpeOYyeT MOTHOLICHHONW 0a30BOM
00111€00pa30BaTEeIbHON MOATOTOBKH, B TOM YHCJIE U MAaTEMaTUYECKOM.

3T0 00YCIIOBICHO TEM, UYTO B HAITK JIHUA PACTET YHCIIO Mpodeccrid, CBA3aHHBIX C HETIOCPEICTBEHHBIM
MPUMEHECHUEM MaTeMAaTHKH: U B c)epe YKOHOMHUKH, U B OM3HECE, M B TEXHOJIOTHUECKUX 00JIACTAX, U JIAXKE B
ryMaHuTapHbeiX cepax. Takum oOpa3om, KPyr MIKOJLHUKOB, JIJIT KOTOPBHIX MaTeMaTHKa MOKET CTAaTh
3HAYUMBIM MPEJMETOM, PACIITHPSIETCS.

[TpakTHdeckast Mojxe3HOCTh MAaTEMATHKU O0YCIIOBIIEHA TEM, UTO €€ MPEAMETOM SBIISIOTCS
dyHIaMEHTAIBHBIC CTPYKTYPHI HAIIIETO MUPA: IPOCTPAHCTBEHHBIC (DOPMBI M KOJTHYECTBEHHBIC OTHOIICHHUS OT
MPOCTEHININX, YCBAUBAEMBIX B HETIOCPEIICTBEHHOM OIIBITE, JI0 JIOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX JJIsI
Pa3BHUTHS HAYYHBIX M MPUKJIAIHBIX UACH. be3 KOHKPETHBIX MaTeMaTHIECKUX 3HAHUHN 3aTPYAHEHO TIOHUMaHHE
MPUHIIUIIOB YCTPOHUCTBA U MCIIOIH30BaHMS COBPEMEHHON TEXHUKU, BOCTIPUSATHE M MHTEPIPETAIUS
pa3zHo00pa3HON CONMATBHOM, YKOHOMUYECKOM, MONUTHYEeCKOM nH(popMalnu, ManodppexkTuBHA
MOBCE/IHEBHAS MIPAKTHYECKAasl IEATENBHOCTh. KaxkIoMy 4eTTOBeKY B CBOEH KH3HU MPUXOTUTCS BBHITIOIHATH
pacuéThl U COCTABIAThH AITOPUTMBI, HAXOAUTh U IPUMEHSATH (DOPMYIIBI, BIAJETh MPAKTUISCKUMU MpUEMaMu
TEOMETPUUECKUX U3MEPEHHI U TOCTPOCHUM, YUTATh NH(POPMAITUIO, TIPECTABICHHYIO B BUIE TAOIUII,
IUarpamm u rpaukoB, )KUTh B YCIOBUSX HEOMPENEIEHHOCTH U MOHUMATh BEPOSITHOCTHBIN XapaKTep
CIIY4aifHBIX COOBITHIA.

OAHOBPEMEHHO C pacHIupeHreM cdep MPUMEHEHHUS MaTeMaTHKH B COBPEMEHHOM 00111ecTBe BCE Ooee
Ba)XHBIM CTAHOBHUTCS MAaTEMATHUYECKUN CTUJIb MBIIIJICHUS, POSIBIISIFOIIUNACS B OTPEACTEHHBIX YMCTBEHHBIX
HaBbIKaX. B mpoliecce n3yueHus: MaTeMaTUKH B apceHall TPUEMOB U METOJIOB MBIIILJICHUS YeI0BeKa
€CTECTBEHHBIM 00Pa30M BKIIIOUAIOTCA MHIAYKIMS U JeAyKIUs, 0000IIeHHe U KOHKPETH3aIusl, aHaTIN3 U
CUHTE3, Klaccu(uKaiys u cuctemMaTu3anus, abctparupoBanue 1 anajaorus. OObEKThl MaTeMaTHUYECKUX
YMO3aKJIIOUEeHUH, TIPaBUjIa X KOHCTPYHPOBAHUS PACKPBIBAIOT MEXaHU3M JIOTHUECKUX MTOCTPOEHUIA,



CIOCOOCTBYIOT BBIPA0OTKE YMEHHS (POPMYITHPOBATH, 0OOCHOBHIBATH U JIOKA3BIBATh CYXKICHUS, TEM CaMbIM
Pa3BHUBAIOT JIOTUYECKOE MbIIITIeHHEe. Beayias poias NpuHaaIeKUT MaTeMaTHKe U B POPMUPOBAHUU
aHFOpHTMquCKOﬁ KOMITOHCHTHI MBIIIJICHUA U BOCIIMTAHUN YMCHI/II\/'I ﬂCfICTBOBaTB 110 3aIaHHBIM aJITOPUTMAM,
COBEpIIICHCTBOBATh M3BECTHHIC H KOHCTPYUPOBATh HOBBIC. B mporiecce pemieHust 3a1a4 — OCHOBOW yueOHOH
NESTEIIbHOCTH Ha yPOKaX MaTeMaTHKH — PAa3BUBAIOTCS TAKXKE TBOPUECKASI M MTPUKJIAIHAS. CTOPOHBI
MBIIJICHUA.

OOyuenne MaTeMaTHKE JaéT BO3MOKHOCTh Pa3BUBATh Y 00yUJAIONIUXCS TOYHYIO, PAIUOHATLHYIO U
UH(POPMATUBHYIO PEeUb, yMEHUE OTOMPATh HANOOJIEEe MOAX O ISIINE I3BIKOBBIE, CHMBOJIMYECKUE, rpaduiyeckue
CpcacTBa AJisd BBIPpAXXCHUA Cy)KI[eHI/If/’I W Harjis1JHOIO UX NpCACTaABIICHUS.

Heo6xoauMbIM KOMITOHEHTOM OOIIEH KYJIbTYPhl B COBDEMEHHOM TOJIKOBAHUU SIBJISIETCS 001I1ee 3HAKOMCTBO C
METOJIaMH [M03HAHUS JEUCTBUTEIBHOCTH, IIPEACTABICHHUE O NIPEAMETE U METOIAX MAaTEMAaTUKH, UX OTIUYUN
OT METO/IOB JIPYI'MX €CTECTBEHHBIX M T'YMaHUTAPHBIX HAyK, 00 OCOOCHHOCTSAX MPUMEHEHUS MATEMaTUKH JUIs
pelLIeHNs HayYHbIX U MPUKIAJHBIX 3a1a4. TakuM o0pa3om, MaTeMaTH4ecKkoe 0Opa3oBaHue BHOCUT CBOM
BKJIa/l B OpMHPOBAaHUE 001l KyIbTYphl YeJIOBEKa.

M3yueHne MaTeMaTUKU TaK)Ke CIIOCOOCTBYET ICTETUYECKOMY BOCIIUTAHUIO YeJIOBEKA, TOHUMaHHIO
KPacoTbl U U3AIIECTBA MATEMATUYECKUX PACCYKICHUH, BOCIPUATHIO FEOMETPUUECKUX (HOPM, YCBOCHUIO
UJEU CUMMETPHH.

HEJIN U3YYEHUA YYEBHOI'O KYPCA
[TpropuTeTHBIMU LIEIAMU 00yUEHHUSI MaTeMaTUKE B 5-6 Ki1accax sIBJISIOTCSL:

— TpojaoinKeHne (OPMHUPOBAHUS OCHOBHBIX MAaTeMaTHUECKUX MOHATHH (UHCII0, BETHYMHA,
reomeTprueckas purypa), 06ecreunBaroIMX MPEEeMCTBEHHOCTD U IMIEPCIIEKTUBHOCTh MaTEMATHIECKOTO
o0Opa3oBaHMs 00yYarOIINXCS;

— Ppa3BUTHE UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHM 00yUaronuxcs, Mo3HaBaTeIbHOU
aKTUBHOCTH, UCCIIEAOBATEIIbCKUX YMEHUN, NHTEpPECA K U3YUYEHUIO MATEMATHKU;

— TMOABeACeHHE 00yYaIOUINXCs Ha TOCTYITHOM JJISi HUX YPOBHE K OCO3HAHHIO B3AaUMOCBSI3U MAaTEeMaTHUKH
U OKPY>KaIOIIETO MUPA;

— ¢opmupoBaHne PYHKITMOHAIIBHOW MaTeMaTUUECKOW IPAMOTHOCTH: YMEHUS Pacrio3HaBATh
MaTeMaTU4eCKHe OOBEKTHI B peaTbHBIX KU3HEHHBIX CUTYAIUAX, IPUMEHSITH OCBOCHHBIE YMEHHUS JIJIsI
peLIeHHS TPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4, MHTEPIIPETUPOBATH MTOTYYECHHBIE PE3YJIbTAThI U

OICHMWBATh UX HAa COOTBECTCTBUC HpaKTH‘IeCKOﬁ CUTyalluu.

OCHOBHbBIE TUHUU COAEPKAHMS Kypca MaTeMaTHKHU B 5-6 kaccax — apudmMeTndeckasi 1 TeoMeTprudeckas,
KOTOPBIC Pa3BUBAIOTCS MapalIeNbHO, KAKIas B COOTBETCTBUH ¢ COOCTBEHHOU JTIOTUKOM, OHAKO, HE
HE3aBHCHUMO OJTHA OT JPYTOii, a B TECHOM KOHTAKTE U B3aUMOJeHCTBUH. Takke B Kypce MPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTAMH aJreOpbl ¥ OMUCATENLHON CTATUCTHKHU.

N3ydenue apudmMeTHuecKoro MaTeprana HaYMHAEeTCS CO CUCTEMATU3allii ¥ PA3BUTUS 3HAHUN O
HATYpaJIbHBIX YHCIaX, TOJYYEHHBIX B HAYabHOM 11KoIe. [Ipu 3TOM COBEpIIIEHCTBOBAHHE BBHIUMCIUTEIHHOM
TEXHHUKHU ¥ POPMHPOBAHNE HOBBIX TEOPETUUECKUX 3HAHUIN COYETACTCS C Pa3BUTHEM BBIYHCIUTEILHOM
KYJIBTYPBI, B YACTHOCTH C O0YYEHHEM MPOCTEHIIINM NMPUEMaM MPUKUIKU U OLIEHKH Pe3yIbTaTOB
BBIYMCIICHUI.

Jpyroil kpynHsIii 0JIOK B coliep:KaHuU apuPpMeTHUdecKo TMHUN — 3T0 Apodu. Hauano uzyuenus
OOBIKHOBEHHBIX M JICCITHYHBIX IP0OEH OTHECEHO K 5 Ki1accy. ITO MEPBBIN ATAll B OCBOSHUU APOOEi, Koraa
MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU UAESIMH, OHATUSIMU TeMBbL. [Ipu a3TOM paccmoTpenue
OOBIKHOBEHHBIX APOOECH B OJHOM 00BEME MPEANISCTBYET U3YUEHHUIO IECATUYHBIX IPOOeH, 4T



11eJ1eCO00pa3HO C TOUKU 3PEHHUS JIOTUKH U3JI0KEHUS YNCIIOBOW JIMHUY, KOTa IpaBuila IeHCTBUMH C
JECATUYHBIMU JPOOSIMHU MOKHO 0OOCHOBATh YK€ NU3BECTHBIMH aJITOPUTMAMU BBIITOJHEHUS AEHCTBUIL ¢
OOBIKHOBEHHBIMH JpOOSIMU. 3HAKOMCTBO C ACCATUYHBIMH APOOSMHU PaCIIUPUT BOZMOKHOCTH JUIsI TOHUMAaHHS
00yyarouMuUCs IPUKIATHOTO IPUMEHEHNS HOBOM 3allMCH IIPU U3YYEHHUH JPYTUX IPEIMETOB U IIPU
PaKTUYECKOM HCIoNb30BaHuU. K 6 Kiaccy OTHeCEH BTOPOIL 3Tan B M3ydyeHHH Jpo0e, r1e MPOUCX0IuT
COBEPILICHCTBOBAHNE HABBIKOB CPAaBHEHHS U IPe0oOpa30BaHus IpoOeii, OCBOCHNE HOBBIX BBIYMCIUTEIBHBIX
ITOPUTMOB, OTTAYMBAHNE TEXHUKH BBIYUCIICHUH, B TOM YUCIIE 3HAYCHUHN BBIPAXKEHUN, COIEpKAIINX U
OOBIKHOBEHHBIE, U JIECATUUHBIE TPOOH, YCTAHOBJIEHUE CBSI3€H MEKy HUMHU, PACCMOTPEHUE IPUEMOB
peleHus 3a1a4 Ha Apobu. B Havane 6 kinacca MpOMCXOAUT 3HAKOMCTBO C IIOHATHEM IPOLEHTA.

Oco0eHHOCTHIO U3YUYEHHUSI ITOJIOKUTEIBHBIX U OTPULATENIbHBIX YHCEN SBJIIETCS TO, YTO OHU TAK)KE MOTYT
paccMmaTpuBaThCsl B HECKOJIBKO 3TanoB. B 6 kiacce B Hauane usyueHus temsl «llonoxurenpHele n
OTpHLIATENIbHBIE YHCIIa» BblAEseTCs noaTeMa «Llenblie yrcnay, B paMkax KOTOPOH 3HAKOMCTBO C
OTPULIATEJIbHBIMU YHCJIaMU U IEHCTBUAMM C MTOJIOKUTEIbHBIMU U OTPULIATENILHBIMU YUCIIAMH ITPOUCXOUT Ha
OCHOBE COJEPKATENBHOIO OAX0Ja. DTO O3BOJIAET HAa JOCTYITHOM YPOBHE IIO3HAKOMUTD Y4alIUXCs
IPAaKTUYECKHU CO BCEMH OCHOBHBIMU MOHATUAMU TEMBI, B TOM YHCJIE U C IIPaBUJIAMH 3HAKOB IPU BBIIIOJHEHUU
apu(MeTHYECKUX ACUCTBUI.

ITpu oOyyeHUH pelIeHnI0 TEKCTOBBIX 33/1a4 B 5-6 Ki1accax UCHONIb3YIOTCS apupMeTHndeckue Npuémbl
pewenus. TekcToBble 3aa4ul, pelaeMble IpU 0TPabOTKE BHIYMCIUTENIBHBIX HABBIKOB B 5-6 Ki1accax,
paccMaTpUBAIOTCS 3a/1a4M CIEAYIOUIMX BUIOB: 33/1a4M Ha JIBUXKEHUE, HAa YaCTH, Ha MTOKYIIKH, Ha padoTy U
IPOM3BOIUTENBHOCTh, HA IPOLIEHTHI, HAa OTHOILEHU U npornopiuu. Kpome toro, o0ydaromuecst 3HakOMSTCS
C MpUEMaMHu pelIeHus 3a/1a4 1epedbopoM BO3MOXKHBIX BApUAHTOB, y4aTcsi paboTaTh ¢ HHpOpMaLuei,
IPECTaBICHHOM B (hopMe TaOJIUI] MU TUarpaMM.

B paboueii mporpamme npeaycMoTpeHo (popMUpoBaHUE TTPOTIEIEBTUUECKUX aNTreOpandecKux
npejcTaBieHu. bykBa kak CUMBOJI HEKOTOPOTO YKCIIa B 3aBUCUMOCTH OT MaT€MaTUYECKOr0 KOHTEKCTa
BBOJMTCS TOCTENIEHHO. ByKBeHHass CUMBOJIMKA HIMPOKO UCIIOJIb3YETCS MPEXkK A€ BCEro IS 3aIIUCH 00INX
YTBEPAKACHUN U IPEIOKEHUH, (HOpMYII, B YACTHOCTH ISl BBIYMCIIEHUSI TEOMETPUYECKUX BEJIMYKH, B
KayeCTBE «3aMECTUTEIIS» YHCa.

B kypce «Marematuku» 5-6 Ki1accoB IpeCTaBI€HA HarJIgHAas T€OMETpUsl, HalpaBJIeHHasi Ha pa3BUTHE
00pa3HOro MBIIIJIEHUS, IPOCTPAHCTBEHHOT'O BOOOPaXEeHUsI, N300pa3UTEIbHBIX YMEHUI. DTO BaKHbIH 3Tal B
W3Y4YE€HUU T€OMETPUHU, KOTOPBIN OCYIIECTBISETCS Ha HATJISIIHO-TIPAKTUYECKOM YPOBHE, ONHUpaeTcs Ha
HarsgHo-00pa3Hoe MbIIIeHHe 00yJaromuxcs. bosbiias posib OTBOJUTCS MPAKTUYECKOM IEATEIbHOCTH,
OTIBITY, SKCIIEPUMEHTY, MOJIeTIupoBaHut0. O0ydaronuecs 3HaKOMSITCS ¢ TeOMETPUYECKUMU QUTYpaMH Ha
IUIOCKOCTH M B IPOCTPAHCTBE, C MX MPOCTEUIIMMU KOH(DUTYpALIUAMH, yUaTCsl U300pakaTh UX Ha
HEJIMHOBAHHOMW U KJIeT4YaTOW Oymare, paccMaTpUBAaIOT MX MpocTeiine cBoiCTBa. B nmpouecce nu3ydenus
HarJIsIHOM T€OMETPHH 3HAaHUS, TOJyYeHHbIe 00yUJaloIIMMUCS B HAYaJIbHOMU IIIKOJIE, CHCTEMATU3UPYIOTCS U
pacIIMpsIOTCS.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

CormacHo y‘-ICGHOMy IJIaHy B 5 knacce N3y4acTCsa I/IHTerI/IPOBaHHHﬁ nmpeamMeT ((MaTCMaTI/IKa», KOTOpLIfI
BKJIHOYAcT apI/I(I)MCTI/I‘-ICCKI/Iﬁ MaTCepHraJl U HArJIIAHYIO0 TCOMCTPHUIO, a4 TAKKC IMTPONICACBTUYICCKHUEC CBCICHU A U3
anre6pbl. VYueOHEbIH IJIaH HA HN3YUCHUC MAaTCMATUKU B 5 Kj1acce OTBOIUT HE MEHee S5 yLIC6HLIX JaCcoB B
HCACIIIO, B TCUCHUC KaXXI0T'0 rojJa 06y‘-ICHI/I$I, Bcero He MeHee 340 y‘-IC6HBIX qaCcoB



COJAEPKAHUE YYEBHOI'O KYPCA "MATEMATHKA"

5 KJIACC

HartypaJjbHble 4ucjia v HyJIb

Harypanbnoe uncno. Psg marypansabix uncen. Yucno 0. M3o0pakeHne HATYpadbHBIX YHCET TOYKAMHU Ha
KOOpJMHATHOM (4uciioBoil) mpsimoid. [lo3unronnas cucrema curcineHus. Pumckas Hymeparus kak mpuMmep
HEIO3ULIMOHHOM CUCTEMBI cuncieHus. JlecsTuunas cucrema cuncienus. CpaBHEHUE HATypalbHbIX YUCE,
CpaBHEHME HaTypallbHbIX uncen ¢ HyaéM. CriocoObl cpaBHeHUS. OKpyTieHHe HaTypalbHbIX yncell. CloxeHue
HATYypaJIbHBIX YHCEeIl; CBOMCTBO HYJIS MpU CIOKEHUH. BorunTanue kak 1eicTBUE, 00paTHOE CIOKEHHUIO.
YMHOkKEHUE HAaTypalbHbIX YUCEN; CBOMCTBA HYJIS U €UHULBI IPU YMHOKEHUHU. [[eneHne kak nencreue,
oOpaTtHOe yMHOXKeHHI0. KOMITOHEeHTHI 1elicTBUH, CBsI3b Mexay HUMH. [IpoBepka pe3ynbTaTta
apudmernueckoro aerctaus. [lepeMecTuTenbHOE U cOUETATENIBHOE CBOMCTBA (3aKOHBI) CIIOKEHUS U
YMHOXEHHUS, pacipeeIuTeIbHOE CBOMCTBO (3aKOH) yMHOKeHus. Mcnonb3oBaHue OykB A 0003HAYCHHUS
HEU3BECTHOTO KOMITOHEHTA M 3aIMCH CBOMCTB apu(METUICCKIX ACHCTBHMA. JleTUTeNIn U KpaTHBIE YUCIa,
pasnoxeHue Ha MHOKUTENH. [IpocTeie u cocTaBHbIe uncna. [Ipuznaku nenmmmoctu Ha 2, 5, 10, 3, 9. [lenenue
¢ octarkoMm. CTeneHb ¢ HATypaJbHBIM MOKa3aTesieM. 3aich YKUCIia B BUJIE CYMMBI Pa3psiIHBIX ClIaraeMblx.
Yucnosoe BeIpakeHNE. BpluncieHne 3Ha4€HNH YUCIIOBBIX BBIPAKEHUM; IIOPSAOK BBIIOJHEHUS JEHCTBUMN.
Hcnonp3oBanue npy BEIYUCICHUAX TIEPEMECTUTEIIBHOTO U COUETATEILHOTO CBOMCTB (3aKOHOB) CIIOKEHUS U

YMHOXCHUA, paClipCaACINTCIbHOIO CBOMCTBaA YMHOXCHUA.

JApodu

[IpencraBienue o 1podu Kak crocode 3anucH YacTH BelnYuHbl. OObIKHOBEHHBbIE 1po0u. [IpaBunbHbIe 1
HenpaBWiIbHbIE poou. CMentaHHas JpoOb; MpeAcTaBIeHNe CMEIIaHHON Ipo0u B BU/I€ HEMPABUILHOU Jpoou
U BBIJIEJICHHE 1IEJI0M YacTu Yncia U3 HelpaBuibHOU Apodu. M300paxeHnue apodeit ToukaMu Ha YUCIIOBOM
npsimoii. OcHOBHOE cBOMCTBO apoOu. Cokparenue apooeit. [Ipusenenne npodbu kK HOBOMY 3HAMEHATEIIO.
CpaBaenue npo6eii. CrioskeHue 1 BBIYUTaHUE IpoOeil. YMHOKEHHUE U JieleHue po0eii; B3auMHO-00paTHBIE
npobu. HaxoxaeHne yacTy 1Eenoro U 1eIoro 1o ero yactu. Jecstuunas 3anuck apobeil. [Ipencrasienue
JECSITUYHOM 1poOu B BUEe 00bIKHOBEHHOW. M300pakeHre AecaTUYHBIX Apo0ei TOUKaMu Ha YMCIOBOMN
npsMoii. CpaBHEHHE IECATUYHBIX JpoOeit. ApudmMeTnueckne NeHCTBHS C IeCATHUHBIMU JAPOOSMH.
OxpyrieHue AecATHUHBIX Ipo0eil.

Penienne TeKCTOBBIX 3a71a4

Pemenne TekcTOBBIX 3a7a4 apupmMeTHUecKUM criocoboM. Perienre noruueckux 3aiad. Pemenue 3agau
nepebopoM BceX BO3MOXKHBIX BapHaHTOB. Vcrionb30BaHe pU pelIeHny 3a/1au Tadnui U cxeM. Pemenue
3a/1a4, COIEPKALUX 3aBUCUMOCTH, CBSI3bIBAIOIINE BEITUYUHBI: CKOPOCTh, BPEMS, PACCTOSIHUE; LIEHA,
KOJINYECTBO, CTOUMOCTh. ENMHUIIBI H3MepeHHst: Macchl, 00bEMa, IIEHbI; PACCTOSHUS, BPEMEHH, CKOPOCTH.
CBs13b MEXly €IMHULIAMHU U3MEPEHMS KaX /101 BeJTMUUHBI. PenieHre oCHOBHBIX 3a7a4y Ha APOOH.
[IpencraBnenue qaHHBIX B BUJI€ TAOJIUII, CTOJIOYATHIX TUATPAMM.

Harnsanas reomerpust

Harnsigaeie npencraBienus o Gurypax Ha jaocKOCTU: TOUYKa, IpsAMas, OTPE30K, JIyd, yroJl, JIoMaHasl,
MHOTOYTOJIbHUK, OKPY’KHOCTB, KpYyT. YT0u. [IpAMOH, OCTpBI, Tyrol U pa3BEPHYTHIN yribl. J[JInHA OTpe3kKa,
METPUYECKUE CIUHULBI JUIMHBL. J[11MHA JTOMaHOH, IEPUMETP MHOTOYTOJIbHMKA. I3MepeHne u noctpoeHue
YIJIOB C IOMOIIBIO TpaHcnopThpa. Harnsanele npeacraBieHns o GUrypax Ha INIOCKOCTH: MHOTOYTOJIbHHUK;
pSAMOYTOJIbHUK, KBaJpaT; TPEYTOJIbHUK, O paBeHCTBE (uryp. M3o0pakenue puryp, B TOM uucie Ha



kieryaroii Oymare. IloctpoeHne kKoHpUrypanuid U3 YacTel IpSIMO, OKPY>KHOCTH Ha HETMHOBAHHOU U
kJeryaroil Oymare. Mcrnonb30Banue CcBOMCTB CTOPOH | YITIOB MPSAMOYTOJIbHUKA, KBaapata. [lnomans
IPSAMOYTOJIbHUKA U MHOTOYT'OJIbBHUKOB, COCTAaBJICHHBIX M3 MPSMOYTOJbHUKOB, B TOM 4ucIie GUryp,
n300pakEHHBIX HA KiIeT4aTol Oymare. Equnuiiel namepenus miomaau. Harnsaaeie npenctaBieHus o
IPOCTPAHCTBEHHBIX (PUTYpax: MPsSMOYTOIbHBIN Mapauienenumnes, Kyd, MHOrorpanHuku. M3o0paxenue
IPOCTEHIINX MHOTOI'paHHUKOB. Pa3BépTku KyOa u napamuienenunena. CozgaHue Moieiaeil MHOTOIrpaHHUKOB
(u3 Oymaru, IpoOBOJIOKH, TUIACTIIIMHA U JIp.). O0BEM IPSIMOYTOJIBHOTO TIapajuieNenunea, kyoa. EnuHuIb
U3MepeHus 00bEMa.

6 KJIACC

HatypaJjibHble 4yHc/Ia

ApI/I(bMeTI/I‘IeCKI/Ie I[GI\/'ICTBI/ISI C MHOT'O3HAYHBIMHU HATypPaJIbHbIMH YHUCJIAMH. YucnoBbie BBIPAXKCHUA, ITOPAIOK
I[CflCTBHfI, HCIOJIb30BaHUE CKOOOK. Mcrionp30oBanue IIPH BBIYUCIICHUAX NICPEMECTUTCIBHOI'O U
COYETATEILHOI'0 CBOMCTB CIIOKEHUS U YMHOXCHUS, paCIIPpEACIUTCIBHOI'O CBOMCTBA YMHOXCHUSI.
OprrJ'IeHI/Ie HATypaJIbHbIX YUCCII. I[CJ'II/ITGJ'II/I M KPAaTHBIC YKUClIa, HauOOJIBIINHN O6IJ_[I/II71 ACIIUTCIIb 1
HanMCHBIICC O6IJ_[CC KpaTHOC. ILCHI/IMOCTB CYMMBI U ITPOU3BCACHUA. ILCHCHI/IC C OCTaTKOM.

JApodu

OObIKHOBEHHAs JPOoOb, OCHOBHOE CBOWCTBO APOOH, COKpalieHue apodeit. CpaBHEHHE U yIIOPSA0YHBAHNE
npobeii. Perenre 3a1a4 Ha HAXOXKACHUE YaCTH OT IEJIOT0 U IIEJIOTO 110 ero YacT. J[poOHoe urciio Kak
pe3ynbTar aeneHus. [Ipeacrapienue necaTHIHON ApoOH B BHJIE OOBIKHOBCHHOM IPOOH ¥ BO3MOXKHOCTh
npeCTaBICHUs OOBIKHOBEHHOH IpOOH B BUE ACCATUYHON. JlecsTHUHBIC APOOH U METPUYECKasi CHCTEMA
Mep. ApupMeTHdecKre ASHCTBUS M YMCIOBBIE BRIPAXECHUS C OOBIKHOBEHHBIMHU U IECITHUHBIMU JIPOOSMH.
OtHomienue. JleneHue B JaHHOM OTHOIIEHUH. Macmitad, nponopuus. [Ipumenenue nponopuuii npu
pewennH 3anau. [loHsTue npouenTa. Boruncienue npoeHTa 0T BEIMYMHbBI U BETMYUHBI 110 €€ MPOLICHTY.
BripakeHne npoueHToB AeCATUYHBIMU ApoOsiMu. Perienue 3a1a4 Ha MPOLEHTHI. BripaskeHre OTHOIEHUS
BEJINYMH B POIICHTAX.

ITono:kuTEIBbHBIE H oTpUIATEJIbHBbIC YHCJIA

[TonoxurenpHble U OTpULIATENBbHBIE YKCia. Llenble yncna. Moayis yucna, reomeTpudeckas
UHTEpIpeTanus Moy yncia. M3o0paxeHne yucen Ha KOOPIUHATHOM mpsAMoii. UUCIOBBIE MTPOMEXKYTKH.
CpaBHenue yucein. Apudmernyeckue 1eHCTBUS C MTOJI0KUTEIbHBIMUA U OTPULIATEIbHBIMU
ymucnamu. [IpsMoyronpHas cucreMa KOOpAMHAT Ha MI0cKocTH. KoopauHaTsl TOUKM Ha MIIOCKOCTH, adciucca
u opauHara. [loctpoenue Touek 1 GUryp Ha KOOPAMHATHOM MJIOCKOCTH.

BykBeHHBbIE BbIpAKEHU S

[Ipumenenue OyKB JUIsl 3alIMCH MAaTEMAaTUYECKUX BBIpaKEHUH U mpesioxkeHuil. CBolicTBa apudMeTnyecKux
JieicTBUM. ByKBEHHBIE BBIPAKEHUS U YUCIIOBBIE ITOJCTAHOBKU. byKBEHHBIE paBEHCTBA, HAX0XKJICHHE
HEU3BECTHOT0 KOMIOHEHTa. PopMyIibl; GOpMyIIbl IEPUMETPa U MIJIOLIAAN MPSIMOYTOJIbHUKA, KBAparTa,
00bEMa napajsienenumnesa u Kyoa.

Pelenue TeKCTOBBIX 33424

Pemenne TekcTOBBIX 33124 apuMeTHUECKUM criocoOoM. Perienne nornueckux 3aad. Pemenue 3agaq
nepeGopoM BceX BO3MOKHBIX BapHaHTOB. Perienue 3aaay, coepkaiiix 3aBUCUMOCTH, CBSI3bIBAIOIINX
BEJIMYUHBI: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1IEHA, KOJIMYECTBO, CTOUMOCTD; TPOU3BOJUTEILHOCTD, BPEMSI,



00BEM paboThl. EqMHMIIEI H3MEpEHUs: MacChl, CTOMMOCTH; PACCTOSTHUS, BpEMEHH, CKOPOCTH. CBSI3b MEKIY

€IUHULIAMU U3MEPECHUS KaXI0U BeJIMYUHBL. Perienne 3aa4, CBA3aHHBIX C OTHOLLICHHUEM,
PONOPLHUOHATBHOCTHIO BETMYUH, IPOIICHTAMH; PELIICHHE OCHOBHBIX 33/1a4 Ha IpoOu U mporeHThl. O1eHka u
NPUKUJIKA, OKpYyTIeHne pe3ynbrata. CocTaBieHne OYKBEHHBIX BBIPAKEHUHN IO YCIOBHUIO

3agaun. [IpencraBieHne JaHHBIX ¢ TOMOIIBIO Ta0uI 1 Auarpamm. Ctonbyareie AMarpaMMbl: YTEHUE U
IIOCTpoeHne. YTeHHe KPYroBbIX AUarpaMM.

Harasinnasi reomerpust

Harnsinaeie npeacraBienus o purypax Ha INIOCKOCTH: TOYKa, IpsMasi, OTPE30K, JIyd, Yrol, JOMaHasl,
MHOT'OYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJbHUK, OKPYKHOCTh, Kpyr. B3aumMHoe pacnonoxenue JByx
IPSIMBIX HA IJIOCKOCTH, NapajllesIbHbIE NIPSIMbIE, IEPIIEHAUKYIIIPHBIE IIpsiMble. MI3MepeHne paccTos HUA:
MEXy IBYMSI TOUKaMH, OT TOUKH JI0 IPSIMOM; JUIMHA MaplIpyTa Ha KBaJlpaTHOU ceTke. M3mepenue u
IIOCTPOEHHUE YIJIOB C IIOMOLIBIO TPAHCIIOPTUPA. BUIBI TPEYTrOIBHUKOB: OCTPOYTOJIBHBIMI, IPAMOYT OJIbHBIH,
TYIOYTOJIbHBIN; paBHOOEIPEHHBIN, pABHOCTOPOHHU. YETHIPEXYTOIBHUK, TIPUMEPHI YETHIPEXYTOIBHUKOB.
[IpssMOyrobHUK, KBaJpaT: UCIOJb30BaHUE CBOWCTB CTOPOH, YIJIOB, AuaroHaie. 1M3o0paxenue
F€OMETPUUECKUX (UTYp Ha HEJIMHOBAHHOW OyMare ¢ MCIOJIb30BAHUEM LIUPKYJIS, IMHEHKH, YTOJbHUKA,
Tpa"cnoptupa. [loctpoenus Ha kierdaroit Oymare. Ilepumerp MHOrOyrosibHuKa. [loHsATHE MIOIAAM
¢Gurypsl; eauHUIBI n3MepeHus miouanu. [IpubnmxénHoe n3MepeHue miouanu Guryp, B ToM 4ucie Ha
KBaJpaTHOH ceTke. [IpubmmkEéHHOE N3MepeHue JUIMHbI OKPY>KHOCTH, IUI0IIaau kpyra. CUMMeTpus:
LIEHTpaJlbHasi, OCeBas U 3epKajbHasg cuMMmeTpuu. [loctpoenne cummeTpuuHbIxX ¢puryp. Harnsaasie
IPECTaBICHUS O IPOCTPAHCTBEHHBIX (PUTYypax: Napajienenune], Kyo, npu3Ma, IupaMuaa, KOHyC, UIUHID,
map u cdepa. M3006paxxeHue npocTpaHcTBeHHbIX Guryp. [Iprumeps! pa3BEpTOK MHOIOIPAaHHUKOB, [IMIUH]IPA
u konyca. Co3zianue Mojienel mpoCTpaHCTBEHHBIX (puryp (13 Oymaru, MpoBOJIOKH, IUTACTHIINHA U
np.). [lonsitue 00bEMa; emMHUIIBI U3MEpeHust 00béMa. OOBEM MPSIMOYTOIBLHOTO TTapajieenuneaa, Kyoa.

IINIAHUPYEMBIE OGPA30BATEJIBHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pe3yabTaThl OCBOEHHSI TPOrpaMMbI yueOHOTO MpeameTa «MaTeMaTHKa» XapaKTepu3yroTcs:

IIarprornyeckoe BOCIIUTAHUE:

IIPOSIBJICHUEM UHTEpECa K IIPOIITIOMY U HACTOSIIEMY POCCUMCKON MaTEMAaTHUKH, LICHHOCTHBIM OTHOLLIEHUEM
K JTOCTHKEHUSAM POCCUICKUX MAaT€MAaTHUKOB U POCCUMCKON MaTEMaTUYECKOHN IIKOJIBbI, K MCIIOJb30BAHUIO OTUX
JOCTHKEHUH B IPYTrUX HayKax U MPUKIIAJHBIX cdepax.

I'paiknanckoe U 1yXOBHO-HPaBCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIIOJIHEHHUIO 00S3aHHOCTEN rpaskJaHIHA U peau3allii €ro Mpas, IPEICTaBICHUEM O
MaTeMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SIBJICHHM, IPOLEAYp I'Pak1aHCKOTrO
oOmiecTBa (BBIOOPHI, OMPOCHI U M. );

TOTOBHOCTBIO K 00CYX/I€HUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM
JIOCTH>)KEHUH HAYKH, OCO3HAHUEM BaXXKHOCTH MOPAJIbHO-3TUYECKHUX MPHUHIIMIIOB B AESTENBHOCTH YYEHOTO.

TpynoBoe Bocnuranue:

YCTAaHOBKOM HAa aKTUBHOE YYacCTHE B PEIICHUN IIPAKTUYECKUX 3a/1a4 MATEMaTUYECKOM HAIPABIEHHOCTH,
0CO3HaHMEM Ba)XKHOCTH MaTeMaTHYECKOT0 00pa30BaHUs HAa MPOTSHKEHUH BCEH YKU3HU JUISl YCTICIIHOM
npodeCCHOHATIBLHOM IEeSTETbHOCTH U Pa3BUTHEM HEOOXOMMBIX YMEHHI; 0COZHaHHBIM BHIOOPOM H

MOCTPOCHUEM MHIUBUAYATLHON TPACKTOPHH 00pa30BaHUS M KU3HEHHBIX IJIAHOB C YYETOM JIMUHBIX



MHTEPECOB U 0OLIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYeCKoe BOCIIUTAHUE!

CIIOCOOHOCTBIO K YMOLIMOHAIBHOMY M 3CTETHYECKOMY BOCIPUATHIO MAaTEMATHYECKUX OOBEKTOB, 33134,
pELICHUH, pacCyXIeHHUH; yMEHHUIO BUAECTh MaTeMaTHUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOTI'O IO3HAHMS:

OpHEHTAIMe! B ICATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAayUHBIX MPEICTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pa3BUTHS YeNIOBEKa, IPUPOABI U 00IECTBa, TOHUMAHUEM MaTeMaTHYeCKON HayKH KaK
cepbl YeTOBEUECKON AATENBHOCTH, 3TANOB €€ Pa3BUTH U 3HAUUMOCTH JJIS1 PA3BUTHUS LIMBUJIM3AIINN;
OBJIAJICHUEM SI3BIKOM MAaTEMATUKU U MAaTEMaTUYECKOU KyJIbTYPOM KaK CPEICTBOM IIO3HAHUS MUPA;
OBJIAJICHUEM NIPOCTEULIMMH HABBIKAMU HUCCIIEI0BATENIBCKON AESITEIBHOCTH.

dusnuyeckoe BOCIUTAHNE, OpMUPOBaAHUE KYJIbTYPbI 310POBbS H 3MOLMOHAJIBHOI0 0/1ar0N0JyYH:

TOTOBHOCTBIO IPUMEHATh MaTEMAaTUUECKHE 3HAHUSI B MHTEPECAX CBOETO 3/10POBbs, BEJCHUS 3J0POBOTO
o0pa3a xHU3HH (30pOBOE NMUTaHKUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OTJbIXA, PEryJsipHas Gpu3nuecKas
AaKTUBHOCTH); CHOPMHUPOBAHHOCTHIO HaBbIKa pe(IeKCUH, IPU3HAHUEM CBOETO MpaBa Ha OIKUOKY U TAaKOI'0 K€
IpaBa JIpyroro 4ejoBeKa.

JKOJIOTHYeCKOoe BOCIIUTAHHNE:

OpHEHTaIel Ha IPUMEHEHHEe MaTeMaTUUeCKUX 3HaHUH JUIsl pelleHus 3a]1a4 B 00JIaCTH COXPAHHOCTH
OKpY’Kalollel cpeibl, INIaHUPOBAHMSI TOCTYIKOB M OLIEHKU X BO3MOXKHBIX ITOCIIEACTBUH U1 OKpY KaroIen
Cpezbl; OCO3HAHUEM III00ATBHOI0 XapaKTepa SKOJIOTHYECKUX MPOOJIeM U ITyTel UX pelIeHus.

JIn4HOCTHBIE pe3y/IbTaThl, 00ecneYHBAIOIIHeE AJANTALNI0 00yYAaI0IIerocsi K M3MeHs I IUMCs
YCJIOBHSIM COUMAJIbHOM M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K IEUCTBHSM B YCIIOBUSIX HEONPEAENEHHOCTH, TIOBBIILICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH
yepe3 NPAaKTUYECKYIO 1eATeNIbHOCTh, B TOM YHCIIE YMEHHUE YUUThCS y APYTUX JIIO/IeH, TPHUOOpeTaTh B
COBMECTHOH JI€ATEIbHOCTH HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIUU U3 OIbITA IPYTHX;

HE00X0AUMOCTBIO B ()OPMHUPOBAHUYU HOBBIX 3HAHUH, B TOM YHCiie (OPMYINPOBATh UJEH, TOHATHS,
TUIIOTE3bl 00 00BEKTaX U SBJICHUAX, B TOM YHUCIIE paHee HEM3BECTHBIX, OCO3HABATh JE€(PHUIIUTHI COOCTBEHHBIX

3HAHUN U KOMIIETEHTHOCTEM, IIJIAHUPOBATH CBOE Pa3BUTHUE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIINIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIMIO KaK BbI30B,
TpeOYIOMNI KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMBIE PEIICHUS U IEUCTBUS, OPMYITHMPOBATH U OIICHUBATH

PHUCKHU U TOCeNCTBUSA, GOPMUPOBATH OIIbIT.

METANPEIMETHBIE PE3YJIbTATbBI

MeTtanpeameTHble pe3ynbTaThl OCBOSHHS MPOTrpaMMbl yueOHOTo mpenaMeTa «MaTeMaTHKa
XapaKTePU3YIOTCS OBJIAJIEHUEM YHUBEPCANbHBIMU HO3HABAMEIbHBIMU OCICTBUAMU, YHUBEPCATIbHBIMU
KOMMYHUKAMUBHBIMU OeUICMBUAMU U YHUBEPCATIbHLIMU PEZYIAMUGHBIMU OeUCMEUIMU.

1) Vuusepcanvuvie nosnasamenvhule oeticmausi 06ecneuusarom Gopmuposanue 6a308bix KOSHUMUBHBIX
npoyeccos ooyuarowuxcs (0ceoenue Memoo08 NOZHAHUL OKPYICAIOUe20 MUPA, NPUMEHEHUE T0SULEeCKUX,
uccne0osamenbCKux onepayuti, ymenut pabomamas ¢ ungopmayuetl).

Ba3oBble JJornueckue aeiicTBUA:

— BBIABJIATH U XapaKTEPHU30BaATh CYIICCTBECHHBIC TPU3HAKU MATEMATHYCCKUX O6’BGKTOB, HOH?ITI/II71,

OTHOIIIEHUH MCKAY MMOHATHUAMU,

— (opmynupoBaTh ONpeaeIeHUs MOHITUI; yCTaHABINBATh CYILIECTBEHHBIN MPU3HAK Kilaccupukaimm,

OCHOBAHUS JJIs1 0000ILEHHsI U CPaBHEHHSI, KPUTEPUU IPOBOMMOI0 aHAJIN3a;

— BOCIIPHHHUMATh, (POPMYITHPOBATH 1 IPEOOPa30BHIBATH CYKICHHS: YTBEPAUTEIIBHBIC U



OTpULATCIIBHBIC, CAMHUYHBIC, YACTHBIC U 06H_[I/Ie;

— YCIIOBHBIC; BBISBIISTH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3HU U IPOTHUBOpEUHs B (haKTax,
TAHHBIX, HAOIIIOICHUSX U YTBEPKICHUSIX;

— npeajaratb KpUTCPUU AJId BbIABICHUA SaKOHOMepHOCTeﬁ n HpOTI/IBope‘-II/If/'I;

— JACJ1aTh BBIBOJIbI C UCITIOJIb30BAHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX U HHAYKTUBHBIX
YMO3aKJ'IIOIIeHI/II71, YMOSaKJ'IIOLIeHI/Iﬁ I10 aHAJIOT'HH,

— pa3buparh A0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKACHUN (TIPSAMBIE U OT MPOTHUBHOIO), IPOBOIUTH
CaMOCTOSITENILHO HECJIOXKHBIE J0KA3aTEeIbCTBA MaTEMaTHUECKUX (aKTOB, BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI;

— 000CHOBBIBaTh COOCTBEHHBIEC PACCYKACHHUS; BHIOMPATh CLIOCO0 perieHus yueOHOH 3a1aun
(cpaBHMBATh HECKOJIBKO BApUAHTOB PELICHHUs, BBIOMpATh Hanboee NOAXOAIINN C yUETOM
CaMOCTOSITEJILHO BbIJICJIEHHBIX KPUTEPHUEB).

ba3oBble Hccien0BaTEIbCKHE A€iiCTBUA:
— HCIIOJB30BATh BOIIPOCHI KaK HCCIIEIOBATEILCKUI HHCTPYMCHT IIO3HAHMUA;

— (opmynrpoBaTh BOIPOCHL, GUKCUPYIOLIUE POTUBOPEUNE, POOIEMY, CAMOCTOSTEIBHO
yCTaHaBIMBATh UCKOMOE U IaHHOE, (POpMHUPOBATH TUIIOTE3Y,

— aprymeHTupoOBaTh CBOIO MMO3UIIUIO, MHCHUC,

— MPOBOJUTH IO CAMOCTOSITEIILHO COCTABIICHHOMY TUTAHY HECIIOKHBIM SKCIIEPUMEHT, HEOOJIBIIIOe
MCCIIEIOBAHHE TI0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHu4eCKOro 00beKTa, 3aBUCUMOCTE 00BEKTOB
MEXy CO00i;

— CaMoCTOSATENTHHO (GOPMYIUPOBATH OOOOIIEHUS U BHIBOBI IO pe3yJbTaTaM MPOBEAEHHOTO
HaOII0IeHNs1, HCCIIEI0OBAaHNUS, OILICHUBATh JJOCTOBEPHOCTH MOJTYYEHHBIX PE3yIbTAaTOB, BHIBOJIOB U
0000111eHHH1; MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHUE MPOIIECCa, a TAKKE BBIIBUTATH MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHSIX.

Padora ¢ unopmanueii:

— BBISBIATH HEIOCTATOUHOCTh U M30BITOUHOCTH MH(GOPMAITUH, TAHHBIX, HEOOXOTUMBIX JIJISl pEIICHUS
3a7a4M;

— BBIOMpATh, AaHATM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HH(DOPMALIMIO PA3INIHBIX
BUJIOB U (DOPM TNpeCTaBICHUS;

— BBIOMpATh popMy IpeCTaBICHUs HH(OPMALIUY U WIUTIOCTPUPOBATH pelIaeMble 3a/1a4i CXeMaMH,
auarpaMMmaMM, HHOM rpadukoi 1 MX KOMOMHALMSIMU;

— OLIEHUBATh HAJEKHOCTh HH(POPMALINK IO KPUTEPUSM, IPEATIOKEHHBIM YUUTENEM WU
c(OpMYJIHPOBAHHBIM CAMOCTOSTEIBHO.

2) Vuusepcanvivie KOMMYHUKAMUBHBbLE OeliCMEUs 00eCneuusaron chopmupo8aHHOCnb COYUATbHBIX
HABbIKOG 00YYAIOUUXCHL.

Oo01menue:
— BOCHPHHHMATH ¥ (POPMYITUPOBATE CYKJICHUS B COOTBETCTBHH C YCIOBHSIMH U IEJISIMH OOIICHHUS;

— $CHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHHUSI IO X0y PelleHus 3a7jaui, KOMMEHTHPOBATh MOJy4YEeHHBINH Pe3yIbTaT; B X0J1€ 00CYXKIECHUS



3aJ1aBaTh BOIPOCHI IO CYLIECTBY 00CYKIaeMOM TeMbl, TPOOJIeMbl, peliaeMoi 3a/1a4u, BBICKa3bIBaTh

HUACH, HALICJICHHBIC HA MMOUCK PCHICHUSA,;

— COIIOCTABJIATh CBOU CY)KJIEHHS C CY’KICHUAMH JIPYTHX YYaCTHHKOB JAMAJIOra, OOHApYyKHUBATh
pa3ianyue U CXOACTBO MO3HULINN;

— B KOppeKTHOI popme popMynrpoBaTh pa3HOTTIACHUS, CBOU BO3PAKEHUS;
— TMPEACTaBJIAThH PE3yAbTaThl PELICHUS 3a/1a4H, IKCIIEPUMEHTA, UCCIIeI0BAaHUSs, IPOEKTA;

— CaMOCTOSTENbHO BBIOUPATh (hOPMAT BHICTYIUICHUS C YUETOM 3a/1a4 NPE3EHTAIUU U OCOOCHHOCTEH
ayJUTOPUH.

CoTpyaHu4ecTBo:

— TOHMMATh U UCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHON U HHIUBHUYaJIbHON pabOTHI IPH PEIICHUN

y‘IG6HBIX MATCMaTHYCCKUX 3a1a4,

— IPUHUMATb L[EJIb COBMECTHOM J€ATEIbHOCTH, IJIAHUPOBATh OPraHU3aL1MI0 COBMECTHOMN pabOTHI,

pacupeaciiiTb BUAbI pa60T, JA0roBapruBaThbCA, O6CY)K,I[aTI> mponecc U pe3yjabTaTt pa6OTLI;

— 000011aTh MHEHHS HECKOJIBKUX JIIO/ICH; y4aCTBOBAaTh B IPYMNIOBLIX (hopMax paboThI (00CYKICHMS,
0OMEH MHEHHSIMH, MO3TOBBIC IIITYPMBI U JIP.);

— BBIIIOJIHATH CBOIO 4aCTb pa6OTLI U KOOPpAHMHUPOBATb CBOU JICHCTBUS C APYIUMH YJICHAMU KOMAH/bI;

— OLICHUBATh Kau€CTBO CBOET0 BKJIa/1a B OOIIMI IPOAYKT IO KPUTEPUSIM, CHOPMYINPOBAHHBIM

Y4aCcTHUKaMH BSaHMOHefICTBHH.

3) Vuusepcanvhvie pezyisamugnsle Oeticmausi 06ecnevusaom GopmMuposanue CMblC08bIX YCMAHOBOK U

HCUSHEHHbIX HABLIKOB TUYHOCMU.
Camoopranu3aums:

— CaMOCTOSITEIBHO COCTAaBJIATH IJIaH, aJITOPUTM PELIeHMs 3a/1a4M (WM €ro YacTh), BEIOUpaTh CIIOoco0
peleHust ¢ y4€TOM UMEIOIIMXCSl pECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTUPOBATh U
KOPPEKTHPOBATh BapUAHTHI pellIeHuil ¢ y4éToM HOBOW MH(pOpMAaLUK.

CaMOKOHTPOJIb:

— BJIAJETh CIOCO0aMu CaMOITPOBEPKH, CAMOKOHTPOJIA IMponuecca U pe€3yjibTaTa peIICHUA

MaTeMaTHYECKOH 3a1a4mu;

— TMPEIBHUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH ITPH PEIIEHUH 33]1a41, BHOCUTh KOPPEKTHUBBI B

JCATCIIBHOCTh HAa OCHOBE HOBBIX O6CTO$IT€J'II)CTB, HaﬁHeHHBIX OIHI/I6OK, BBIIBJICHHBIX pr,ZIHOCTeI\/’I;

— OILICHUBATh COOTBETCTBHE Pe3yJIbTaTa JIeATeIbHOCTH OCTABICHHON LENIU U YCIOBUSIM, OOBACHATH
MPUYMHBI JOCTHXKEHUS WM HETOCTHKEHUS 11eTTH, HaXOAUTh OIIMOKY, aBaTh OLIEHKY IPHOOPETEHHOMY
OIIBITY.

IHPEAMETHBIE PE3YJIBTATBI
5 KUIACC

Yuciaa 1 BBIYUCICHUA

[Tonnmats U npaBUIBLHO YIOTPEOIATH TEPMUHBI, CBA3aHHBIE C HATYPAIbHBIMHU YUCJIaMU, OOBIKHOBEHHBIMHU
U ICCATUYHBIMU APOOSIMH.



CpaBHMBATH H yIOPAA0YHBATH HATYPAIbHBIC UHCIIA, CPABHUBATDH B MPOCTEHIINX CIIydasiX OOBIKHOBEHHBIE
IpoOH, NECATHYHBIE TPOOH.

COOTHOCHUTH TOUKY Ha KOOPJUHATHOHN (YUCIIOBOI ) IPSIMO C COOTBETCTBYIOIINM € YHCIOM M U300paKaTh
HaTypaJIbHbIE YUCJIa TOUKAMH Ha KOOPAMHATHOMN (YUCIIOBOM) IPSIMOH.

Beimonuate apupmernyeckrne ASHCTBHS ¢ HATYpaJbHBIMU YHCIIaMH, C OOBIKHOBEHHBIMHU JAPOOSMH B
IIPOCTEUIINX CIIyqasiX.

BBINONMHATE IPOBEPKY, IPUKHUIKY PE3YyJIbTAaTa BEIYUCICHUN.

OxpyriTh HaTypalbHbIE YHCTIA.

PenmeHne TeKCTOBBIX 327124

Pemate TekcToBbIC 3a1aun apruPMETHIECKUM CITIOCOOOM M C TOMOIIBI0 OPraHM30BAaHHOTO KOHEYHOTO
nepebopa BceX BO3MOKHBIX BapUAHTOB.

Pemats 3a1aun, coeprkarine 3aBUCMMOCTH, CBS3bIBAIOIINE BEINYUHBI: CKOPOCTh, BPEMSI, PACCTOSIHHUE;
IIeHa, KOJINYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKHE 3aIMCH, CXEMBI, TAOIHIIBI, 0003HAUCHHUS TIPH PELICHUH 33/1a4.

[Tonp30BaThCss OCHOBHBIMU €IMHHUIIAMU H3MEPEHUS: [ICHbI, MaCChl; PACCTOSHHS, BPDEMEHH, CKOPOCTH;
BBIPAXKATh OJIHU €JMHUIIBI BEJIU- YHHBI Yepe3 ApYTue.

W3BnekaTh, aHATM3UPOBATh, OLICHUBATh HH()OPMAIIHIO, TPECTABICHHYIO B TA0JIHUIIE, HA CTOIOYATON
JMarpaMMe, MHTEPIIPETHPOBATh NPE/ICTaBICHHBIC TaHHbIE, UCII0Ib30BaTh JaHHbIE IIPH PELICHUH 33/1a4.

Harnsignast reomerpus

ITosp30BaThCA TEOMETPUYECKUMU OHATUAMU: TOYKA, IIPsIMAsi, OTPE30K, JIy4, YroJl, MHOTOYT'OJIbHUK,
OKPYKHOCTbB, KPYT.

[IpuBoIUTE MpUMEPHI 0OBEKTOB OKPYKAIOIIET0 MUPa, UMEIOIINX (OPMY H3YUEHHBIX F€OMETPUUECKUX
buryp.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBA3AHHYIO C YIJIaMH: BEPIINHA CTOPOHA; ¢ MHOTOYTOJIBHUKAMU: YTOJI,
BEpIINHA, CTOPOHA, JUArOHAJIb; C OKPYKHOCTBIO: Pajnyc, AUaMETP, LIEHTP.

N300paxaTh U3ydeHHbIE FTeOMETpUUECKIe (PUTypbl HA HETMHOBAaHHOW U KJIETYAaTO Oymare ¢ OMOIIbI0
LUPKYJIS U JINHEUKU.

HaxoauTs JUIMHBI OTPE3KOB HENTOCPEICTBEHHBIM U3MEPEHUEM C TIOMOILBIO IMHENKHU, CTPOUTH OTPE3KU
3aJaHHOH JUINHBI; CTPOUTH OKPYKHOCTb 33JJaHHOT'O PaJHyca.

Hcnonp30BaTh CBOMCTBA CTOPOH U YIJIOB NPSAMOYTOJIbHUKA, KBaJpaTa JJIsl X OCTPOEHUS, BBIYUCIECHUS
IUIOLIA/IA U TIEpUMETPA.

Boruncnsate nepumeTp U MIIomaab KBajapara, IpsiMOYroJibHUKa, (PUTYp, COCTaBIEHHBIX U3
IPSIMOYTOJILHUKOB, B TOM 4Hclie QUryp, U300pakEHHBIX Ha KJIeTYaTol Oymare.

[Tonb30BaThcs OCHOBHBIMHM METPUUYECKUMHU €IMHULIAMU U3MEPEHUS JJIMHBI, TUIOIIAI1; BBIPAXXaTh OJTHU
€IMHUIIBI BEJINYMHBI Yepe3 ApyTue.

Pacnio3naBath napannenenumnen, Kyo, MCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPILIMHA, peOpo rpaHb, U3MEPEHMUS,;
HaXOJUTh U3MEPEHMs apajiesienunea, Kyoa.

Brruncnsate 00b€M Ky0a, napasuienenurneia no 3aJaHHbIM H3MEPEHUSM, TI0JIb30BaThCS €IMHULIAMU
U3MepeHus 00bEMa.

PemraTtes HecOKHEIS 3aa41 Ha USMEPCHUC TCOMETPUUCCKHX BCIIWYMH B ITPAKTUYCCKUX CUTYALIUAX.

6 KJIACC
Yucia 1 BBIYUCJICHUA

3HaTh ¥ TIOHUMATh TCPMHHBI, CBA3AHHBIC C pAa3JIMYHBIMA BUAAMH YUCCIT U crocodaMu ux 3a11ucu,



MEPEXOIUTH (€CITH 3TO BO3MOXKHO) OT OJHOUM ()OPMBI 3alIUCH YHCTIa K APYTOM.

CpaBHMBATH U yIOPSAA0YHBATH II€IbIE YMCIIA, OOBIKHOBEHHBIC U JIECATUYHbIEC IPOOH, CPAaBHUBATH YHCIIa
OJIHOTO U Pa3HbIX 3HAKOB.

BbInonHATe, coueTast ycTHBIC M MUCHbMEHHBIE TPUEMBI, apu(MeTHIecKue IeHCTBHS C HaTypaJbHBIMU U
LEJIBIMUA YHACIIaMHU, OOBIKHOBEHHBIMHU U JIECATHYHBIMH POOSIMHU, TIOJOKUTEIBHBIMU U OTPUIIATEIbHBIMH
YHUCIIAMU.

BrruucisaTe 3HaY€HUs YUCIIOBBIX BBIPAKEHUH, BBIIIOIHATD IPUKUIKY U OLIEHKY PE3YyJIbTaTa BIYMCIICHUM;
BBINOJIHATH MPEOOPa30BaHMS YHCIOBBIX BRIPAKEHUH HA OCHOBE CBOWCTB apU(PMETUUECKHUX ICHCTBHMA.

CoOTHOCUTH TOYKY Ha KOOPAMHATHOMN MPSMON C COOTBETCTBYIOIIUM € YUCIIOM U U300pakaTh YyUCIia
TOYKAMH Ha KOOPAMHATHOM NPSAMOM, HAXOIUTh MOIYJIb YHCIIA.

COOTHOCHUTB TOYKH B IPSIMOYTOJIBHOM CHCTEME KOOPAMHAT C KOOPAUHATAMM ITON TOYKH.

OKpyrasTh Lienble Yhcia U JeCATUYHbIE JpoOr, HAXOAUTh NIPUOIMKEHUS YUCell.

YuciaoBble H ﬁyKBeHHble BbIPA’KCHU S

[ToHnMaTh U ynoTpeOIaTh TEPMHUHBI, CBS3aHHBIC C 3aIMCHI0 CTENICHH YHCIIa, HAXOIUTh KBaapaT U Ky0
YKCJIa, BBIYUCIIATD 3HAUEHUS YUCIIOBBIX BBIPAXKEHUH, COAEPKAIINUX CTETICHU.

[Tonb30BaTbcs NpU3HAKAMU JIETMMOCTH, PACKIaIbIBaTh HATypaJIbHbIE YUCIIA HA IPOCThIE MHOKUTEH.

[Tonmp30BaTbest MacmTaboM, COCTABIISATE MPOTIOPLIMU M OTHOILICHHS.

Hcnonb30Bath OyKBBI 17151 0003HAYEHUS YUCEN IIPH 3aIIMCH MAaTEMAaTUYECKUX BBIPAXKEHUH, COCTABIIATh
OyKBEHHbIE BbIpayKe€HHs U (POPMYJIbl, HAXOAUTh 3HAUE€HUS! OYKBEHHBIX BBIPAXKEHUH, OCYILECTBIISAS
HE00XO0/IMMbI€ MOACTAaHOBKH U MPeoOpa3oBaHMsL.

HaxonuTh Hen3BeCTHBIN KOMIIOHEHT PAaBEHCTBA.

Penienne TeKCTOBBIX 3a71a4

Pemarp MHOTrOI1IaroBbIE TEKCTOBBIE 33/1a4H apU(PMETHUECKUM CIIOCOOOM.

Pemrats 3a1aun, cBsi3aHHBIE C OTHOIICHUEM, TIPOTIOPIIMOHATIBHOCTHIO BEJTMUNH, TIPOIIEHTAMH; PEIIaTh TPU
OCHOBHBIE 331241 Ha IPOOU U MPOLICHTHI.

Pemrats 3amaun, coaepxaniiue 3aBHCUMOCTH, CBS3BIBAIOIINE BEIMYMHBI: CKOPOCTh, BPEMsI, PACCTOSHUE,
IIEHa, KOJIMYECTBO, CTOUMOCTh; IIPOU3BOJUTEIBHOCTD, BpeMs, 00bEMa paboThI, HCIIONB3Ys apudmMeTHIecKre
NeMcTBUS, OLIEHKY, TPUKUAKY; TOJIb30BATHCS €IMHUIIAMU U3MEPEHHSI COOTBETCTBYIOIIUX BEIMYHH.

CocTtaBisaTh OyKBEHHBIE BBIPAKEHHS IO YCIOBUIO 33/1a4H.

W3BnekaTh HH(pOpMAIIHIO, IPECTABICHHYIO B TAOIUIaX, Ha JIMHEHHOH, cT0I04YaToi Uil KpyroBoil
Juarpammax, MHTEpIIpEeTUPOBATh IPEICTaBICHHbIE JaHHBIE; MCIIOIb30BaTh JaHHBIC IIPY PEIICHUH 3a1a4.

[IpencraBasaTs nHGOPMALINIO C TOMOIIbIO TaOJHII, JIMHEHHOU U cTOI0YaTON AUarpamm.

Haruasignast reomerpust

[IpuBoIUTE MpUMEPHI 0OBEKTOB OKPYKAIOIIET0 MUPA, UMEIOUINX (OPMY H3YUEHHBIX F€OMETPUUECKUX
IUIOCKUX U MPOCTPAHCTBEHHBIX (PUTYp, IPUMEPHI PaBHBIX U CUMMETPUYHBIX QUTYP.

N300paxaTh ¢ TOMOIIbIO IUPKYJIS, IUHEWKH, TPAHCIIOPTHPA Ha HEIMHOBAaHHOMW U KileTyaTol Oymare
M3YYEHHBbIE MJIOCKHE reoMeTpruueckre (GUrypsl 1 KOHUTypaluu, CAMMETPUYHbIE QUTYDBI.

[Tonb30BaThCs TEOMETPUYECKUMU MTOHATUSMU: PABEHCTBO (DPUTYP, CHMMETPHUSI; CIIOJIb30BATh
TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEN: OCh CUMMETPHUH, LIEHTP CUMMETPHH.

HaxoauTh BeTU4YMHBI YTTI0OB U3MEPEHUEM C TOMOUIBIO TPAHCIIOPTUPA, CTPOUTD YIJIbI 33JaHHON BEJIUYUHBI,
MOJIB30BaThCA MPH PEIICHUH 3a/1a4 TPaayCHOM MEPOM YIJIOB; paCliO3HABaTh HA YEPTEKAX OCTPHIM, MPSIMOH,
Ppa3BEPHYTHIN U TYNOM YTJIBIL.

BbruncnsaTe IMHY JIOMaHOW, IEPUMETP MHOTOYTI'OJIbHUKA, I10J1b30BaThCS €AMHUIIAMH U3MEPEHUS JIJIMHBI,



BBIPaXKaTh OJHH €IUHULIBI U3MEPECHMS UTMHBI Y€pPE3 APYyTHE.

HaxonuTs, NCIOIB3ys 4ePTEKHBIE HHCTPYMEHTBI, PACCTOSHUSA: MEXAY JIBYMS TOYKAaMH, OT TOUYKH J10
IIPSIMOM, IMHY ITyTH Ha KBaJPaTHOM CETKE.

Boraucnares mimomans Guryp, COCTaBICHHBIX U3 MPSIMOYTOJIBHUKOB, HCIIOJIB30BaTh pa30oueHne Ha
OpPSMOYTOJIbHUKH, Ha paBHBIC (GUTYPBHI, TOCTPAUBAHUE IO IPSIMOYTOJIbHUKA; TI0JIb30BATHCSI OCHOBHBIMHU
€IUMHULIAMU U3MEPEHMS IUIOIIAIN; BBIPAXKaTh OJHH €UHULIBI U3MEPEHUs IIJIOIAAU Yepe3 ApyTrue.

PacnioznaBaTh Ha MOZIENAX U U300PAKEHUAX MUPAMUY, KOHYC, IIMJIMHJP, UCI0Ib30BaTh TEPMUHOJIOTHUIO:
BEpIIKHA, peOpo, rPaHb, OCHOBAHHE, Pa3BEPTKA.

N300pakaTh Ha KJIeT4aTON Oymare MpsiMOYroJIbHbIHN Mapaiieaenumnen.

Bbruuciiate 06bEM MpsIMOYTOIbHOTO MapajulesenuIeaa, Kyoa, Hoiab30BaThCsi OCHOBHBIMU €JMHUILIAMHU
u3MepeHus 00bEMa; BeIpaXkaTh OJIHU €IMHMIIBI U3MEPEHUs1 00bEMa uepes Ipyrue.

PemraTte HecOXKHEIS 3ala41 Ha HAXOXJACHUC TCOMCTPHUICCKUX BCIIMYUH B IPAKTUYICCKUX CUTYyallUAX.

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O NTPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

S KJIACC

Bunenkun H.41., KoxoB B.U., Yecnoko A.C., Anekcanaposa JI.A., llIBapudypa C.1., Maremaruka, 5
kiacce, AO "UznatensctBo "[Ipocsemnienue”;
Bgeaute cBOM BapHUaHT:

6 KJIACC

Bunenkun H.41., )Koxos B.U., Yecnokos A.C., IIBapudypa C.U., Maremaruka, O6111ecTBO ¢ OrpaHMYEHHON
oTBeTcTBeHHOCTHIO «MIOL] MHemo3uHay |
Bseaute cBoOii BapuaHT:

METOANUYECKHUE MATEPUAJIBI IJIAA YUUTEJIA

S KJIACC

KonTtponbsabie paboTsl «Maremarukay 5, 6 kimaccel. ABtopsl: JKoxos B.1., Kpaitnesa JL.b.
Maremaruueckue TUKTaHTHI 5, 6 kimacesl. ABTopbl: JKoxos B.U., Mutsesa .M.
Marematnueckuii TpeHaxep 5, 6 knaccel. ABTopsl: JKoxos B.U., I[loronun B.H.

Y4eOHbIe HHTEPAKTHBHBIC TTOCOOUS K yueOHMKaM «Matemaruka» 5-6 kiraccel Ha CD. ABTopsl: Bunenkux
H.A. u np.

Mertoauueckue PCKOMCHAAINU IJIsl YUUTCIIA. HpeHO,Z[aBaHI/IC MaTeMaTUKH B 5-6 kilacccax. ABTOp Koxos
B.I.

6 KJIACC

KonTtponbsHabie paboTsl «Maremaruka» 5, 6 kimaccsl. ABtopsl: JKoxoB B.1., Kpaitnesa JL.b.

Marematuueckue TUKTaHTHI 5, 6 kiaccbl. ABTophl: XKoxos B.U., Mutsesa .M.



Marematnueckuii TpeHaxep 5, 6 knaccel. ABTopsl: JKoxos B.U., I[lorogun B.H.

YueOHbIe HHTEpAaKTUBHBIC TTOCOOUS K yueOHnKaMm «Maremartuka» 5-6 kiaccel Ha CD. ABTOphl: Bunenkun
H.A. u ap.

Meroanueckue pekoMeHaanuu s yautens. [IpernogaBanue maTeMaTuku B 5-6 kiacccax. ABrop JKoxos
B.N.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

5 KJIACC

Skysmart Knacc
MDO
POII

Yuun.py
Cohepym

6 KJIACC

Skysmart Kiacc

MDO

POII

Yuu.py

Cohepym

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHE OBPA3OBATEJILHOI'O ITPOLIECCA

YYEBHOE OBOPY/JIOBAHHUE

1. DHOMKIOIE AN

2.CripaBOYHHMKH

3.Metoauyeckue u yueOHbIe TOCOOHS
3.IunakTHuecKuil U pa3laTOUYHbIN MaTepran
4. Tabnuibl

5. YueOHHuKH

6. CripaBOYHUKH

7.Kaprouku

8.CreHbl (MOCTOSIHHBIE K OOHOBJISIEMEIE)
9.Pabouue Terpaau



Pabouas nporpamma no aareope (7-9 kiace)
IosicHuTeIbHAA 3aNIMCKA

Oo0mast xapakTepucTHKa Y4eOHOro Kypca «AJsredpa»

Pabouast mporpamma o yue6Homy Kypey "Anredpa" mis odyuaromuxcs 7-9 kiaccoB pazpaboTaHa Ha
ocHoBe denepanbHOro rocy1apCTBEHHOr0 00pa30BaTEIBHOIO CTaHJapTa OCHOBHOT'O 00111ero 00pa3oBaHus ¢
y4€TOM U COBPEMEHHBIX MUPOBBIX TPeOOBaHUI, IPEABSABISAEMBIX K MATEMAaTHUYECKOMY 00pa30BaHUIO, U
TpaauLUN POCCUIICKOr0 00pa3oBaHusl, KOTOpPbIe 00ECIIEUNBAIOT OBJIa/ICHUE KIIOYEBbIMUA KOMIETCHIIUSIMH,
COCTABJISIIOLIMMH OCHOBY JIJIsl HETIPEPHIBHOTO 00pa30BaHUs U CAMOPA3BUTHS, a TAKXKE I[ETIOCTHOCTh
OOMIEKYJIbTYPHOTO, INYHOCTHOTO U TI03HABATENILHOTO PAa3BUTHUS O0yJaromuxcs. B mporpamme ydreHs! nuen
u nosioxenus: Konnenmuu pa3Butust Mmaremaruyeckoro oopasoBanus B Poccuiickoit @enepannu. B snoxy
1 poBoi TpaHchopMaluy BeeX chep 4eIoBeueCcKou AeaTeIbHOCTH HEBO3MOXKHO CTaTh 00Pa30BAHHBIM
COBPEMEHHBIM YeJIOBEKOM 0e3 0a30BOi MaTeMaTHYECKOM MOATOTOBKU. Y Ke B IIKOJIE MATEMAaTHUKA CITY)KUT
OTIOPHBIM MIPEMETOM JUISI U3YUEHHSI CMEXKHBIX AUCIUILINH, a TIOCJIE IKOJIBI PeaJbHONH HEOOXOMMOCTHIO
CTaHOBUTCS HEMPEPBIBHOE 00pa30BaHKe, YTO TPEOYET MOIHOLEHHOW 0a30B0i 0011e00pa30BaTeIbHOI
MOJrOTOBKH, B TOM YHCJIE © MAaTEeMaTHIECKOM.

310 00yCIOBICHO TE€M, UYTO B HAIIM JTHU PACTET YMCIIO MPO(eccHii, CBA3aHHBIX C HETIOCPEACTBEHHBIM
NpPUMEHEHHEM MAaTEMaTHKH: U B c(hepe IKOHOMHKH, 1 B OM3HECE, U B TEXHOJIIOTUIECKUX 00JIACTAX, U TaXKe B
ryMaHuTapHbIX cpepax. Takum oOpa3om, Kpyr MIKOJILHUKOB, AJIsi KOTOPBIX MaTeMaTHKa MOXET CTaTh
3HAUYUMBIM MIPEAMETOM, PACIIUPSIETCS.

[IpakTuueckast Mojxe3HOCTh MAaTEMATHKU O0YCIOBIIEHA TEM, YTO €€ MPEAMETOM SBISIOTCS
dbyHIaMeHTallbHbIE CTPYKTYPHI HAILIEr0 MUPa: IPOCTPAHCTBEHHBIE (DOPMBI M KOJTHMUECTBEHHBIE OTHOIICHUS OT
IPOCTENIINX, YCBAUBAEMBIX B HEITOCPEICTBEHHOM OIBITE, /IO JOCTATOYHO CI0KHBIX, HEOOXOAMMBIX JIJIs
Pa3BUTHSI HAYYHBIX U MPUKJIAIHBIX Ued. be3 KOHKpEeTHBIX MaTeMaTHYeCKUX 3HAaHUN 3aTPyTHEHO IOHUMAaHNe
HPUHIUIIOB YCTPOMCTBA U UCIIOIB30BaHUS COBPEMEHHOM TEXHUKH, BOCIIPUATHE U MHTEPIIPETALIUS
pa3HO0Opa3HOM cOIMaNbHON, SKOHOMUYECKOH, MOTUTHYECKONH HHPOpMaLuK, ManodppekTuBHA
MOBCEHEBHAs MPAaKTUYECKas AeATeNbHOCTh. Kak1oMy yenoBeky B CBOEH KM3HU MPUXOAUTCS BBITOIHATD
pacuéThl U COCTABIAThH AITOPUTMBI, HAXOAUTH U IPUMEHATH (DOPMYIIbI, BIAJETh MPAKTUIECKUMU MpUEMaMu
reOMETPUYECKUX U3MEPEHUH U MOCTPOEHHH, YNTaTh HH(OPMALIMIO, IPEACTABICHHYIO B BUJIE TaOJIHII,
iarpaMM ¥ rpauKoB, )KUTh B YCJIOBUSX HEOTPENEIEHHOCTH M TOHUMATh BEPOSTHOCTHBIN XapakTep
CITy4alHBIX COOBITHIA.

OMHOBpPEMEHHO C pacHImpeHreM cep IPUMEHEHNsT MaTEMaTHKH B COBPEMEHHOM 00IIecTBe Bc€ Ooee
Ba)XHBIM CTAHOBUTCSI MAaTEMATUIECKUIA CTHITh MBIIIJICHUS, TIPOSIBIISTIONIIMIACS B OMIPEISIIEHHBIX YMCTBEHHBIX
HaBBIKax. B mporecce n3ydeHnss MaTeMaTHKU B apCeHasl MPUEMOB i METOJIOB MBIIIICHHS YEIIOBEKa
€CTECTBEHHBIM 00pa30M BKITFOYAIOTCS MHAYKIHS U ACTYKIINs, 0000IIEeHNE U KOHKPETU3AIHS, aHAITN3 U
CHHTE3, KJIacCu(UKAI U cCUcTeMaTH3anus, abcTparupoBanue u aHajorus. OObeKThl MaTEMaTHIECKUX
YMO3aKJIIOUEeHUH, TpaBHiIa UX KOHCTPYUPOBAHUS PACKPHIBAIOT MEXaHN3M JIOTHYECKHUX TIOCTPOCHUH,
CTIOCOOCTBYIOT BBIPA0OTKE YMEHUsT (OPMYIIHPOBATH, 0OOCHOBHIBATD U JIOKA3bIBAThH CYKIIECHHSI, TEM CaMBIM
Pa3BUBAIOT JIOTHYECKOE MBIIUICHUE. Beaymiast posis MpUHAUICKUT MaTEeMaTHKE U B (QOPMUPOBAHUN
QITOPUTMUYECKON KOMIOHEHTHI MBIIIUICHUS] U BOCIIUTAaHUN YMEHHH AeWCTBOBATH 110 3a/laHHBIM aJITOPUTMaM,
COBEpILIEHCTBOBATh U3BECTHBIE U KOHCTPYMPOBATh HOBBIE. B mpoliecce perienus 3a1a4 — OCHOBOM yueOHOM
JeSITeIbHOCTH Ha YPOKaX MaTEeMaTHKU — Pa3BUBAIOTCS TaK)Ke TBOpUYECKast U MPUKJIIAIHAS CTOPOHBI
MBIIIICHUS.

OOyuenne MaTeMaTuKe AaET BO3MOXKHOCTb Pa3BUBATh y 00YUYaIOMIUXCS TOUHYIO, PALMOHATIBHYIO U



HH()OPMATUBHYIO PeUb, yMEHUE OTOMPATh HAaOOJIee MOIXOISAINE I3bIKOBBIE, CHMBOJIMYECKHE, TpaPUIeCKre
CpeACTBa /ISl BRIPAKEHHSI CY)KACHUN M HATJISITHOTO WX MPEIICTABICHHS.

Heo6Xx0oauMbIM KOMITOHEHTOM OOIIIEH KYIbTYpbl B COBPEMEHHOM TOJIKOBAHUU SIBIISETCS 001ee 3HAKOMCTBO
C METOJIaMH TIO3HAHUS ICHCTBUTEIBHOCTH, TPEICTABICHUE O IPEMETE K METOAaX MaTEMAaTUKH, UX OTINIHNA
OT METO/IOB JIPYT'HX €CTECTBEHHBIX M TYMAaHUTAPHBIX HAYK, 00 OCOOCHHOCTAX MPUMEHEHUSI MATEMaTUKH IS
pelIeHus HayYyHbIX U IPUKJIaIHBIX 3a1a4. Takum 00pa3oM, MaTemMaTudeckoe 00pa3oBaHHe BHOCUT CBOU
BKJIaJ1 B )OPMHUPOBAHUE OOIIEH KYIbTYphl YeTOBEKA.

W3yuenne MaTeMaTUKU TaKKe CIIOCOOCTBYET ICTETUYECKOMY BOCIIUTAHHIO YeNIOBEKA, TOHUMAHHIO
KPacoThl U U3AIIECTBA MATEMATHYECKUX PACCYKICHHI, BOCIPUATHIO TEOMETPUIECKUX (HOPM, YCBOCHUIO

U CUMMCTPHH.

HEJN U3YYEHUA YYEBHOI'O KYPCA "AJI'EBPA"

Anrebpa sBIsSETCS OHUM M3 ONOPHBIX KYPCOB OCHOBHOM IIKOJIBI: OHA 00ECIICUNBACT N3YUYECHUE IPYTUX
JUCLUIUINH, KaK €CTECTBEHHOHAYYHOTr'0, TaK U TYMaHUTAPHOT'O LIUKJIOB, €€ OCBOCHHUE HEOOXOIUMO IS
IPOJOKEHUsI 00pa30BaHus U B IOBCEAHEBHON KU3HU. PazBuTre y 00y4aromuxcs Hay4HbIX NpeACTaBICHUI
0 IIPOMCXOXACHNUN U CYILIHOCTH alredpandyeckux abCcTpakLuii, crioco0e OTpakeHUsl MaTeMaTHYeCKOM HayKon
SBJIEHUH U MPOLIECCOB B MPUPOJIE U OOILECTBE, POJIM MATEMATUYECKOTO MOJICIMPOBAHUSI B HAYUHOM
MO3HAHUU U B [IPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS U KAUECTB MBILUICHHUS,
HEOOXOMMBIX JUIS AN Tallid B COBPEMEHHOM ITU(PpoBOoM ob1ecTBe. M3ydeHnue anredpsl €CTeCTBEHHBIM
0o0pa3om obecrieuynBaeT pa3BUTHE YMEHHsI HA0OII01aTh, CPABHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHYHOCTH MBIILIEHUS, CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATh CBOU JCMCTBUS U BBIBOJIBI,
dbopmynupoBath yrBepxacHUs. OCBOEHHE Kypca anre0pbl 00ecrieunBaeT pa3BUTUE JIOTUYECKOTO MBIIIICHUS
00y4aroIuXCcsi: OHU UCTONB3YIOT IeAYKTUBHbBIC U MHIYKTUBHBIC PacCyXIeHus, 0000IIeHHE U
KOHKpPETHU3a1HIo, abcTparupoBaHue U aHanoruto. O0yuenue anredpe mnpeanojaracT 3HaYUTeIbHbIN 00BEM
CaMOCTOSITENIbHON JAEATENbHOCTH 00yYaroIuXcsl, TOATOMY CAMOCTOSITENIbHOE PEIICHUE 33/1a4 €CTECTBEHHBIM
00pa3oM sIBIISETCS peanu3alueil 1esTeIbHOCTHOTO PUHIINUIIA 00Y4YeHus.

B ctpykType nporpaMmsl yueOHOTo Kypca «Asredpa» OCHOBHOM IIKOJIBI OCHOBHOE MECTO 3aHUMAIOT
coJiepKaTelbHO-METONYECKUe TUHUM: «HUKcaa U BEIYUCICHUS»; «ANreOpanyeckie BhIpaXKEeHU»;
«YpaBHEeHUS U HepaBeHCTBay; «DyHkunmn». Kaxknas u3 aTux conepkareabHO-METOINYECKUX JTMHUM
pa3BUBAETCs Ha MPOTSHKEHUH TPEX JIET U3YUYEHUs Kypca, eCTECTBEHHBIM 00pa3oM MeperuieTasch U
B3aMMOJIEHCTBYS C IPYTUMU €ro JUHUAMHU. B X07e n3ydenus Kypca 00y4Jaronmcst IPUXOJUTCS IOTUYECKH
paccyxaarhb, UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBSI3U ¢ 3TUM 1i€71€c000pa3HO BKIIOYHUTH B
IPOrpaMMy HEKOTOPbIE OCHOBBI JIOTHKH, IPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3/eiibl MATEMaTHUYECKOTIO
00pa3zoBaHus U CIIOCOOCTBYIOIIUE OBJIAJICHUIO OOYYAIOIIMMUICS OCHOB YHUBEPCATHLHOTO MaTEMaTUUECKOTO
s3bIKa. TakuM 00pa3oM, MOXKHO YTBEPHKIaTh, UTO COJAEPIKATEILHON U CTPYKTYPHOU OCOOCHHOCTHIO Kypca
«Anrebpay SBISIETCS €r0 MHTETPUPOBAHHBIN XapakTep.

Copepxanue TMHUH «HuClIa U BEIYUCIECHUSD CITY>)KUT OCHOBOM IS TajlbHEHILIEro N3y4yeHus MaTeMaTHKH,
CIOCOOCTBYET Pa3BUTHIO Y 00YHAIOIIUXCS IOTHYECKOTO MBIIIIEHHSI, (POPMUPOBAHUIO YMEHHUS MTOJIb30BATHCA
ITOpUTMaMH, a TaKXKe MPUOOPETEHHUIO MPAKTUYECKUX HAaBBIKOB, HEOOXOAUMBIX IS TOBCEAHEBHOMN )KU3HHU.
Pa3BuTHe MOHATHUS O YKCIIE B OCHOBHOW IIKOJIE CBSA3aHO C PAllMOHATIBLHBIMU U UPPaAlOHATBHBIMU YHCIAMH,
(dhopMHUpPOBaHUEM MPECTABICHUHN O IEWCTBUTEIILHOM YHCIIE. 3aBEPIICHHE OCBOCHUS YHUCIOBOM JTMHUN
OTHECEHO K CTapIeMy 3BeHy o0Iero oopa3oBaHusl.

Copep:xanue qByX alredpandeckux JUHUN — «AsreOpandeckue BHIPaKEHUs» U «Y paBHEHUS U
HEpaBEHCTBa» COCOOCTBYET (POPMHUPOBAHUIO Y 00YUAIOUIMXCS MAaTEMAaTUYECKOr0 arapara, He00X0IMMOro
JUISl pEIIEHUs 3a]1a4 MaTEMaTHKH, CMEKHBIX ITPEIMETOB U IIPAKTUKO-OPUEHTUPOBAHHbIX 3a/1a4. B ocHOBHOM

IIKOJIe Y4eOHbI MaTepual TPYNIUPYETCsl BOKPYT pAallMOHANBHBIX BhIpaKEeHHH. AsreOpa JeMOHCTPHPYET



3HaYeHHE MaTEMaTHKHU KaK sI3bIKa JIJIs1 TOCTPOEHUSI MAaTeMaTUYeCKUX MOJelel, ONMcaHus MPOIECCOB U
SIBJICHHI peaabHOTOo MUpa. B 3amaun oOydenus anreOpe BXOAAT TaKKe JaIbHEHIIee pa3BUTHE
AITOPUTMHUYCCKOTI'O MBIIJICHUS, HGO6XOI[I/IMOFO, B YaCTHOCTH, OJIsI OCBOCHUA KYypCa I/IH(bOpMaTI/IKI/I, u

OBJIa/ICHUE HABbIKAMH JISTYKTHBHBIX paccyxaeHuil. [I[peobpazoBanne CHMBOIBHBIX ()OPM BHOCHT CBOU

cneunuyYecKuil BKJIaJl B pa3BUTHE BOOOPaYKEHHsI, CIOCOOHOCTEH K MATEMaTHUECKOMY TBOPYECTBY.

Coneprxkanue GyHKIIMOHATBHO-TPApHUSCKOI TMHUH HALIEIEHO Ha MTOJyYeHUE MIKOIbHIUKAMU 3HAHUH O
(GYHKIMAX Kak BaKHEHICH MaTeMaTH4ecKOW MOAETH JJIsl OIIMCAHUS M UCCIIEIOBAHMSI Pa3HO 0OPa3HBIX
IPOLIECCOB U SIBJIICHHUH B IPUPOJIE U oOmiecTBe. 3ydeHune 3Toro Mmarepuana criocoOCTBYeT pa3BUTHIO Y
00yYaroMXCs yMEHHS UCIIOIb30BATh Pa3JINUHbIC BHIPA3UTEIbHBIC CPEICTBA A3bIKAa MATEMAaTHKH —
CIIOBECHBIE, CHMBOJIMUECKHE, TpahuuecKue, BHOCUT BKJIaJ B ((OPMHUPOBAHKE MPEICTABICHUH O POJIN
MaTEMaTUKHU B Pa3BUTUH UBHIM3ALUH U KYIbTYpPHI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CornacHo yueObHOMY m1aHy B /—9 Kjaccax n3ydaercst yueOHbI Kype «Anredpay, KOTOpbIi BKIIOYAET
CJIEAYIOIIME OCHOBHBIE Pa3ienbl coepkanus: «Hucaa u BBIYUCICHUA», «AIredpanuecKue BhIpaKeHHs,
«YpaBHEHUS U HEPABEHCTBAY», «DyHKIMNY.

VY4eOHblil M1aH Ha U3ydeHue anredpsl B 7—9 kiaccax OTBOAMT HE MeHee 3 y4eOHBIX YacOB B HEZEIIO B
TEUYEHHUE KaXKJ0ro roja o0y4eHus, BCero 3a Tpu roja ooydenus — He MeHee 306 yuyeOHbIX 4acoB.
COJAEP)KAHUE YYEBHOI'O KYPCA "AJI'EBPA"

7 KJIACC

Yucia 1 BLIYUCIEHUS

PanmonaneHble yncna.

JlpoOu 0OBIKHOBEHHBIE U IECATUYHbBIE, IEPEX0]] OT OJHOU popMmbl 3anucu Apodeit k apyroil. [lonstue
PaLMOHATILHOTO YHUCIIA, 3aMIUCh, CPABHEHHE, YIIOPSAA0YMBAHUE PAllMOHAIBHBIX YKcel. ApudmMerndeckue
JEICTBUS C pallMoOHaIbHBIMU YKcaamMu. Pemenue 3a1a4 u3 peaabHOW NPaKTUKU Ha YacTH, Ha APOOH.

CreneHb ¢ HaTypalbHBIM IIOKA3aTEIEM: ONPENIEIEHUE, IPE0OPa30BAHNE BbIPAKEHUI HA OCHOBE
ornpezeneHus, 3anuch 0onpKx ynucen. [IpoleHTsl, 3anuck NpoIeHTOB B BUAE ApoOU U 1poOu B BUIE
POLEHTOB. TpU OCHOBHBIE 3a/1a4 HA MIPOLIEHTHI, PEILIEHUE 33/1a4 U3 PEATbHOUN MPaKTUKU.

[IpumeHeHne NpU3HAKOB JEIUMOCTH, Pa3jIOKEHHE HA MHOKUTEN HaTypalbHbIX yhcell. PeanbHble

3aBUCUMOCTH, B TOM YUCIIC IIpAMast 1 06paTHa;1 IIPOMOPIUOHAIIBHOCTH.

Auredpanyeckme BbIPasKeHH

IIepemeHHBIE, YNCI0BOE 3HAUEHUE BBIPAXKCHUS C IEPEMEHHON. JlonTyCTUMBbIEC 3HAUYECHHUS IEPEMEHHBIX.
[IpencraBnenne 3aBUCUMOCTH MEXly BETMUMHAMHU B BUje (GopMysbl. Berunciaenus no popmymnam.
[IpeobpazoBanne OyKBEHHBIX BBIPa)KEHHH, TOXKIECTBEHHO PaBHbIE BBIPAKEHUS, IPaBUiIa IpeoOpa30BaHuUs
CYMM H IIPOU3BEJCHUHN, PaBHIIa PACKPHITHS CKOOOK U MPHUBEIECHUS MMO0OHBIX ClIaraeMbIX.

CBoJICTBa CTENIEHH C HATYpaJbHBIM MOKA3aTEIIEM.

OpnHounensl 1 MHOTO4YIEHBl. CTeneHs MHOTOWIEeHA. ClI0kKEHNE, BBIUUTAHUE, YMHOKEHHE MHOTOYJICHOB.
@opMyIIBI COKPAIIEHHOTO YMHOKEHUS: KBaJApaT CYMMBI ¥ KBaJIpaT pasHOCTH. PopMyIa pa3HOCTH KBaIPaTOB.

Paznokenne MHOTOYICHOB HA MHOKHUTEIIH.

YpaBHeHus

VYpaBHeHHEe, KOPEHb YpaBHEHUS, TIPAaBUIIa TPEOOPa30BaHMs ypaBHEHHUS, pABHOCHIBLHOCTh

ypaBHeHUH. JINHEHHOE ypaBHEHHUE C OJJHOM IEPEMEHHOM, YUCIIO KOPHEW TMHEMHOTO YpaBHEHUS, PEILICHUE



JMHENHBIX ypaBHeHUH. CocTaBleHNE YpaBHEHUH 110 YCIIOBUIO 3a7jauu. PellleHre TEKCTOBBIX 3a7a4 C
MOMOIIBbIO ypaBHEeHMH. JInHElHOe ypaBHEHHE ¢ IBYMS IEPEMEHHBIMH U ero Tpaduk. Cuctema IByx
JMHEWHBIX YpaBHEHHI ¢ IByMsI IepeMeHHBIMU. Pelienne cucteM ypaBHEHHH criocoOOM MOICTAHOBKY.

[IpuMepsl pelieHns TEKCTOBBIX 33/1a4 C IIOMOIIbIO CUCTEM YPAaBHEHUM.

Koopaunatsl u rpagpuxn. @yHkuumn

Koopaunara Touku Ha npsimoii. YuciioBbie mpoMexyTku. PaccTosiHie MeX Iy AByMsI TOUKaMHU
KoopauHaTHOU nipsmoit. [IpsamoyronbsHas cucrema koopauHat, ocu Ox u Oy. AGciucca 1 oparHaTa TOYKH
Ha KOOPAMHATHOM mockocTu. [Ipumeps! rpadukoB, 3agaHubx Gpopmynamu. UteHne rpaduKkoB pearbHbIX
3apucumocteil. [lonsarue Gynkuuu. ['paduk Gynkmuu. CeoiictBa hyHkumii. Jluneiinas Gpynakums, e€ rpadux.
I'padux bynkuum y= IxI. ['padudeckoe penieHne TMHEHHBIX YPaBHEHUH U CUCTEM JIMHEWHBIX YPaBHCHUM.

8 KJIACC

Yucia 1 BLIYUCIEHUS

KBanpatsslit kopeHb u3 uncina. [lonsrue o0 uppauroHanbHOM uncie. JlecaTnynble TpuOIMKeHus
UppanroHaIbHBIX yrcen. CBoiCTBa apu(METHUECKUX KBaAPATHBIX KOPHEH U UX MPUMEHEHHE K

IpeoOpa30BaHNIO YUCIIOBBIX BBIPAXKEHUN U BBIUMCICHUSM. JleficCTBUTENbHBIC YHCTIA.

Anredpanyeckue BbIpaskeHUsI

KBagparHblil TpEXUIIEH; pa3JIOKEHUE KBAAPATHOIO TPEXUICHA HA MHOKUATEIH.

Anrebpanueckas 1po0b. OCHOBHOE CBOICTBO anredpandeckoii Apodu. CrnoxeHne, BBIYUTaHHE,
YMHOXXEHUE, JIeTICHHE alreOpandeckux Ipooeil. PanimonanbHbIe BEIpaXKEHUS H UX IPEeoOpa3oBaHueE.

YpaBHeHHUs U HEPABEHCTBA

KBanpatHoe ypaBHeHue, popmyra KopHe#l kBagpaTHOro ypaBHeHus. Teopema Buera. Pemenue
ypaBHEHUM, CBOJAIINXCS K TUHEHHBIM U KBaApaTHBIM. [IpocTeiinie 1poOHO-palliOHANIbHBIE YPABHEHHUS.

I'padmueckas uHTEpIpETAIIUS YPAaBHEHH C IBYMS IEPEMEHHBIMH U CUCTEM JIMHEHHBIX YPAaBHEHUH C JBYMS
nepeMeHHbIMU. [IpuMepsl peleHus CUCTEM HEJIMHENHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU.

Pemrenre TekCTOBBIX 3a/1a4 alireOpandeckuM CriocoooMm.

UucnoBble HEPABEHCTBA U X CBOMCTBA. HepaBeHCTBO ¢ 0HOM NTepeMeHHON. PaBHOCHIIBHOCTh HEPABEHCTB.
Jlunelinble HEPABEHCTBA C OJJTHOM NepeMeHHOM. CUCTEMBI INHEWHBIX HEPABEHCTB C OJJHON NEPEMEHHOM.

DOyHKUMHU

[Tonsarue pynxun. O61acTe onpeaeneHust 1 MHOXKECTBO 3HaueHuH QyHkiuu. CriocoObl 3a1aHus
(bYHKIHIA.

I'padux Gynkiun. Yrenne cBoicTB pyHKIMH 10 €€ Tpaduky. [Ipumepsl rpadukoB GyHKIHIA,
OTpaKaIOIIUX pealibHbIE MPOIIECCHI.

@DyHKIUH, ONMCHIBAIOLINE MPSAMYIO U 0OpaTHYIO MIPOMOPIIMOHAIBHBIE 3aBUCUMOCTH, X IPaUKH.
OyHKIHH Y = X%,y =X, F\/X, y= IxL

I'paduueckoe perieHrne ypaBHEHUH U CUCTEM YpaBHEHHUH.

9 KJIACC

Yuciaa 1 BBIYUCICHUA

PanmonannHBIC quciia, HppaquoOHaJIbHBIC YUCJIa, KOHCUYHEIC U OECKOHEUHBIC JCCATUYHBIC ,Z[pO6I/I.

MHokecTBO HGﬁCTBHTeHBHBIX YHUCCII, IIGfICTBHTGJIBHBIG YHCIIa KaKk 0ECKOHEUYHBIE JACCATHYHBIC I[pOGI/I.



B3anmHO 0THO3HAYHOE COOTBETCTBUE MEKY MHOKECTBOM JIEHCTBUTENIbHBIX YHCET U KOOPAUHATHOM
PSIMOIA.
CpaBHeHI/IC l[GfICTBHTeHLHBIX YHuCCII, apI/I(pMeTI/I‘-IGCKI/IC ,Z[el\/'ICTBI/IH C ﬂCfICTBHTGJIBHBIMH qucJiaMu.
W3mepenusi, npuOIMKEHNS, OLIEHKH.
Pa3mepbl 00BEKTOB OKPY’KAIOILIET0 MUPA, [UTUTEILHOCTD IPOLIECCOB B OKPYKAIOILIEM MHpE.
[TpubnmxE€HHOE 3HAUEHUE BETMYUHBI, TOYHOCTH pubImkenus. Okpyrienue uncen. [Ipukuaka u oneHka
pe3yJbTaTOB BHIYUCICHUI.

ypaBHeHI/IH H HEPABCHCTBA

YpaBHEHHUs C OHOU IEPEMEHHOM.

JInneliHOe ypaBHEeHME. Perienue ypaBHEHUM, CBOAAIINXCS K IMHEWHBIM. KBanpaTtHoe ypaBHeHue. Pemenue
YpaBHEHUH, CBOAAIIMXCS K KBaJpaTHbIM. bukBagparHoe ypaBHeHue. [Ipumepsl peleHnst ypaBHEHUN TpeTben
Y 4E€TBEPTON CTENEHEN pa3IoKEHUEM Ha MHOKUTENN. Penienre 1poOHO-paliiOHaJIbHBIX YPaBHEHUH.
Pemenne TekcTOBBIX 3a/1a4 anredOpanyecKuM METOI0M.

CucremMbl ypaBHEHHUH.

VYpaBHeHUeE ¢ IByMsl IEPEMEHHBIMU U €T0 rpaduk. Pemenue cucreM AByX JIMHEHHBIX YpaBHEHUM ¢ ABYMs
IIepeMEHHbIMU. Pemenne cucreM 1ByX ypaBHEHMM, OTHO U3 KOTOPBIX JIMHEHHOE, a IPyroe — BTOPOH
crenenu. ['paduyeckas MHTEpIpeTaLUs CUCTEMbl YPABHEHUH C BYMS IEPEMEHHBIMU.

Perienue TeKCTOBBIX 3a/1au anredpanyeckum CrocoOoM.

Hepasencrtpa

UucnoBbie HEPAaBEHCTBA U UX CBOMCTBA. PerieHne TuHEeMHbIX HEPABEHCTB ¢ OJIHOM NepeMeHHOM. Pelienne
CUCTEM JIMHEHHBIX HEPABEHCTB C OAHON NepeMeHHou. KBajpaTHbie HepaBeHCTBA. [ padudeckas

HHTEpIpETallA HECPABCHCTB U CUCTEM HCPABCHCTB C ABYMS IICPCMCHHBIMU.

DYyHKUMHU

KBanparnunas ¢ynkuus, e€ rpaduk u cBoiicta. [lapabosa, KOOpAWHATEI BEPIIMHBI TapadOIIbL, OCh
CHMMETPHH NapaloJIbl.
Ipadukn dysxmmit: y =kx, y=kx+b, y=k/x. V=, y=x*. y = | x | u ux cBoiicraa.

YucaoBble MOCIAET0BATEIbHOCTH

Onpenenenne 1 ciocoObl 3aJaHNs YUCIIOBBIX MOCIIE0BATEIbHOCTEH.

[ToHsATHE YKCIOBOI MOCIEI0BATENBHOCTH. 3a/1aHUE MOCIEI0BATENbHOCTH PEKYPPEHTHON hopMyInoil u
dbopmynoii n-ro uneHa.

Apudmerrueckas 1 reoMeTpruecKas Iporpeccuu.

Apudmernueckas u reomerpuieckas nporpeccuu. @opmyisl N-ro uieHa apuPpMeTHUecKo 1
F€OMETPUUYECKON MTPOTrPECCUI, CYMMBI IIEPBBIX N YJICHOB.

N300paxenue wieHoB apu(pMeTHIeCKO U TeOMETPUUECKON MPOTrPECCHii TOUKaMU Ha KOOPIUHATHOU

IJIOCKOCTH. JIMHENHBIN M 3KCIOHEHIIUAIBHBIA pOCT. CIIOKHBIE MTPOLICHTHI.



IINIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJ/IBTATBI

OcBoenne yaeOHOro Kypca «Anredpa» A0HKHO 00ecrednBaTh JOCTHKEHHE Ha YPOBHE OCHOBHOTO OOIIIETO
O6pa3OBaHI/IH CJICAYIOUX JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U IMTPECAMCTHBIX 06p330BaT€JIBHBIX PE3YyIbTATOB!:

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3ybTaThl OCBOCHHSI TPOTPAMMEBI YI€OHOTO Kypca «Aredpa» XapakTepu3yroTcs:

IlaTpunoTnyeckoe BOCIIUTAHUE:

MPOSIBJICHUEM MHTEpEca K MPOIIJIOMY U HACTOSIIIEMY POCCHICKON MaTEMaTHUKH, IICHHOCTHBIM OTHOILIEHHUEM
K JJOCTH>KEHUSAM POCCUMCKUX MAaT€MAaTUKOB U POCCUMCKON MAaTeMaTUYECKOW LIKOJIbI, K HCIOJIB30BAHUIO 3THX
JOCTHIKEHUH B IPYTHX HAyKaX U MPUKIATHBIX cepax.

I'paiknanckoe U yXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00SI3aHHOCTEN rpaskJaHIHA U pealln3allii €ro Mpas, IPEICTaBICHUEM O
MaTEeMATHYECKUX OCHOBAX (YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYD, SIBJICHHM, IPOIEAYP TPAXKIAHCKOTO
o0b1ecTBa (BHIOOPHI, OMPOCHI U TIP.); TOTOBHOCTBIO K OOCYXKJICHUIO ATHYECKUX MPOOJIeM, CBI3aHHBIX C
MPaKTUYECKUM MPUMEHEHUEM JIOCTHKEHUN HAYKU, OCO3HAHUEM BaXKHOCTH MOPaJIb- HO-3TUUECKHUX
MIPUHITUIIOB B JEATEILHOCTH YUEHOTO.

TpynoBoe Bocnnuranue:

YCTaHOBKOM Ha aKTUBHOE YYaCTHE B PELICHUU IPAKTUYECKUX 3a/1a4 MaTeMaTU4YE€CKOI HApaBJIEHHOCTH,
OCO3HAHHEM BaKHOCTU MAaTeMaTUYECKOT0 00pa30BaHUS Ha MPOTSHKEHUU BCEH KU3HU JIJISl YCIIEIIHOM
npohecCuOHANBHOM NeSTENIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHIA,

OCO3HAaHHBIM BHIOOPOM U MMOCTPOCHUEM WHIUBUAYAIBHON TPAEKTOPUU O0PA30BaHMs U )KMU3HEHHBIX [IJIAHOB
C YYETOM JIMYHBIX UHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEMH.

JcTeTH4YecKoe BOCIIUTAHUE!

CIIOCOOHOCTBIO K AMOIIMOHAIIBHOMY M ACTETUYECKOMY BOCTIPUATHIO MAaTEMAaTHYECKUX O0OBEKTOB, 3a/1a4,
pELIeHUH, pacCyXI€HHI; YMEHHUIO BUJETh MaTEMAaTUYECKUE 3aKOHOMEPHOCTHU B UCKYCCTBE.

I[leHHOCTH HAYYHOT0 MIO3HAHUS:

OpHUEHTAIHEeH B ETEIbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HBIX MPEICTAaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS UeIOBEKa, TPUPOJIbI U OOIIECTBA, TOHUMaHUEM MaTeMaTHIeCKO HAyKH KaK
cdepbl 4eTOBeUeCKOH 1eaTeIbHOCTH, ITAMOB €€ Pa3BUTHS U 3HAYMMOCTH JIJISl pa3BUTHSI LIUBUIIU3ALINN;

OBJIAJICHUEM SA3bIKOM MaTEeMaTUKU U MaTEMAaTUYECKOM KYJIbTYPOU KaK CpeJICTBOM NTO3HAHUS MUPA;

OBJIAJICHUEM MPOCTEHIIIMMU HAaBBIKAMH MCCIIEOBATEIBCKON AESTENbHOCTH.

dusnyeckoe BOCNIUTaHUE, POPMHPOBAHUE KYJIbTYPbI 310POBbS U SMOIHOHAJIBHOT0 0J1arONOJIyYHs:

TOTOBHOCTBIO MIPUMEHSTh MaTEMaTHUYECKHE 3HAHUSI B MHTEPECAX CBOETO 370POBBS, BEICHUS 37J0POBOTO
oOpa3a Xu3HH (30pOBOE MUTaHKE, COATAaHCHPOBAHHBINA PEKUM 3aHSATHI U OTIBIXA, PETYIApHas pu3ndeckas
AKTHUBHOCTH);

c(hOpMHUPOBAHHOCTHIO HaBbIKA pedieKCHH, IPU3HAHUEM CBOETO MpaBa Ha OIMUOKY U TAKOTO XKe MpaBa
JIPYroro 4yenoBeKa.

JKOJIOTHYECKOe BOCIIUTAHME:

OpHEHTAIINEH Ha MPUMEHEHNE MaTeMaTUUECKIX 3HAHUH JJI PEIIeHUS 3a/1a4 B 00JIaCTH COXPAaHHOCTH
OKpPY’KaloIllel cpebl, INIAHUPOBAHMS IOCTYIKOB U OLIEHKU MX BO3MOKHBIX MTOCJIEICTBUM JIJIs1 OKpYyKarolen
Cpelbl;

OCO3HaHHEM III00ATBHOTO XapaKTepa SKOJIOTHYECKUX MTPOOIeM U IMyTeH UX pelIeHusl.

JIN4HOCTHBIE pe3y/IbTaThl, 00eceYrBaOIIUe AJANTANNIO 00yYAK0IIerocss K U3MEHS IO IMMCH
YCJOBHUSIM COLUAIBHOM ¥ IPUPOJTHOM Cpebl:



— TOTOBHOCTBIO K JCHCTBUSAM B YCIIOBUSIX HEOIIPEAEIEHHOCTH, IIOBBILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTHU 4€pe3 MPAKTUYECKYIO AEATEIBHOCTD, B TOM YUCJIE YMEHUE YUUTHCS Y IPYTUX JIIOACH,

HpI/IO6peTaTL B COBMECTHOM ACATCIIbBHOCTH HOBBIC 3HAHU A, HABBIKH 1 KOMIICTCHIIUHN U3 OIIbITA APYIUX;

— HEeo0X0AUMOCTHIO B (hOPMUPOBAHMH HOBBIX 3HAHMIA, B TOM YKCIIE (POPMYITHPOBATH HJIEH, TOHSATHS,
TUIIOTE3bl 00 0OBEKTaX U SIBICHUAX, B TOM YHCIIE paHEe HE U3BECTHBIX, OCO3HABATh J€(ULIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PAa3BUTHUE;

— CHOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYALMIO, BOCIPUHUMATE CTPECCOBYIO CUTYAIMIO KaK
BBI30B, TPEOYIOMNN KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMBIE PEIICHHS U JeHCTBUS, POPMYTUPOBATH
Y OLICHUBATh PUCKHU U MOCIEACTBUS, (OPMUPOBATH OMBIT.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHble pe3ybTaThl OCBOCHHS MPOTrpaMMbl y4eOHOT0 Kypca «Aredpay XapakTepH3yrTCs

OBJIAICHUCM YHUBEPCAIbHbIMU RO3HABAM E/IbHbIMU ()eitcmeuﬂmu, YHUBEPCA/IbHBIMU KOMMYHUKAMUGCHbIMU

OelcmeusMu U YHUBEPCANbHbIMU PE2YIAMUGHBIMU OeliCMBUIMU.

1) Vhusepcanvhvle noznasamenshule Oeticmsusi 00ecneyusam Gopmuposanue 6a306vlx KOZHUMUGHBIX

npoyeccoes 06)7116”01/141/[)66‘}2 (0060€Hu€ Memooo8 NO3HAHUA OKpyatcarougeco mupa, npuUMeHerHue j102u4ecKux,

uccne0o8amenbeKux onepayuti, ymeHuti pabomamas ¢ ungopmayueti).

Ba3oBrble Jjornueckue AeiicTBUA:

— BBIABJIATH U XapPaKTECPHU30BATh CYICCTBCHHBIC ITPU3HAKU MATCMATHYCCKUX O6I>€KTOB, HOHHTHﬁ,
OTHOILICHUH MCKAY INOHATHUAMU, Q)OpMyHHpOBaTB OIIpCACIICHUA HOHHTHﬁ; YCTaHaBJIMBATb
CymeCTBeHHBIﬁ IMpU3HAK I(J'IaCCI/ICI)I/IKaI_[I/II/I, OCHOBAHUA OJIA O606H_IGHI/I$I " CpaBHCHUS, KPUTCPpHUU
IMpOBOAMMOI'O aHAJIN34A,

— BOCIPHHHUMATH, GOPMYIUPOBATH U MIPEOOPA30BHIBATE CYKICHHUS: YTBEPAUTEIbHBIE U
OTpHUIIATENIbHbIE, €IMHUYHBIE, YACTHBIE M OOIIUE; YCIOBHEIE;

— BBISABJISATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTUBOPEUHS B (DaKTax, TaHHBIX,
HaAOJIOACHUAX U YTBEPKACHUSAX; MIpeylaraTb KpUTEPUN AJIS BBISIBJICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

— JIeNaTh BBIBOJBI C UCIIOJIH30BAHUEM 3aKOHOB JIOTUKH, JETYKTUBHBIX U HHIYKTHBHBIX
YMO3aKJIIOUCHHH, YMO3aKJIFOUSHHH 110 aHAJIOTHH;

— pa3bupath J0Ka3aTeNbCTBA MATEMAaTUYECKUX YTBEPKACHUN (TIPSMbIE U OT MPOTUBHOIO), IPOBOIUTH
CaMOCTOSITENTLHO HECTIOKHBIE JJOKa3aTeIbCTBA MaTeMaTHUECKUX (aKTOB, BBICTPAUBATh apryMEHTAIIHIO,
MIPUBOJIUTH IPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

— BBIOUpATH CI10CcO0 perieHus yueOHoH 3a1a4uM (CpaBHUBATh HECKOJIBKO BAPUAHTOB pEIICHUS,
BbIOMpaTh HanboJiee MOAXOAAIMINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble nccieanoBarejbCKHe IeliCTBHUA:

— HCII0JIb30BaTh BOMPOCH! KaK UCCIIEIOBATEIbCKUN HHCTPYMEHT O3HAHUS; POPMYIHPOBATH BOIIPOCHI,
¢bukcupymome NpoTUBOpedre, IpodiieMy, CaMOCTOSATENBHO YCTaHABIMBATh HCKOMOE U JAHHOE,
(GbopMHPOBATh TUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3ULINIO0, MHEHUE;

— HPOBOAUTE IO CAMOCTOATCIBHO COCTABJICHHOMY IIJIaHY HECIIOKHBIN SKCIICPUMCHT, HEOOJIBIIOE
HUCCICAOBAHUC IO YCTAHOBJICHHUIO 0COOEHHOCTEH MaTeMaTUYECKOTO OGLGKTa, 3aBHCUMOCTEH 00OBEKTOB



MEXIy CO0OI;

— CaMOCTOSTEILHO (GOPMYITHPOBATH OOOOIIEHHS U BHIBOIBI IO Pe3yJIbTaTaM MPOBEAEHHOTO
HAOJIIOICHNS, UCCIIC0OBAHUS, OLICHUBATh JOCTOBEPHOCTD MOJIYUCHHBIX PE3yJIbTaTOB, BHIBOJOB H
000011IeHMIT;

— IPOTHO3UPOBATh BO3ZMOKHOC PA3BUTHUC IIPOLECCA, a TAKIKE BBIABUI'aTh IIPEATIIOJIOKCHHA O €T0
Pa3BHUTHH B HOBLIX YCJIOBUAX.

Paborta ¢ unopmanueii:

— BBIABJIATH HEJIOCTATOYHOCTh U M30BITOYHOCTHh HH(GOPMAITUH, TAHHBIX, HEOOXOIUMBIX JIJISl PEIICHHUS
3a/1a4M;

— BBIOMpATH, AaHATU3UPOBATH, CHCTEMATU3HPOBATh K MHTEPIPETUPOBATH HH()OPMAIIHIO PA3INIHBIX
BUJIOB U (JOPM IIPEICTABICHMUS;

— BBIOMpATH popMy IpecTaBICHHs HH(OPMALIUY U WILUTIOCTPUPOBATH PellaeMble 3a/1a4i CXeMaMH,
auarpaMMmaMu, HHOU rpadukoil 1 uX KOMOUHAIUSIMU;

— OLICHUBATh HAJEKHOCTh HH(DOPMALIMY TIO KPUTEPUSM, IPEATIOKEHHBIM YUUTEIEM WU
chOpMYyITUPOBAHHBIM CAMOCTOSTEIBHO.

2) Vuueepcanvrbie KOMMYHUKAMUBHBLE OCliCMBUS 00eCNeuUusaom chopmMupo8aHHOCHb COYUATbHbIX
HABIKO8 00YUAIOWUXCAL.
Oo01menue:

— BOCIIpUHHUMATL U (I)OpMy.]'II/IpOBaTL CYKACHUA B COOTBETCTBHUH C YCJIOBUAMUA U LCIISIMHA O6H.[CHI/I${;
SICHO, TOYHO, 'PAMOTHO BBIPAXKATb CBOXO TOYKY 3PpCHUS B YCTHBIX U IIMCBbMCHHBIX TCKCTAX, 1daBATb
MOSICHCHUA 110 X0y PCIICHU 3aa4u, KOMMCHTUPOBATDH l'IOJ'Iy‘-ICHHBIfI PpEe3yJIbTaT,

— B X0/JIe 00CYX/IeHHUS 3aJ]aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIaeMOi TeMbI, MPOOIEMBI, pelraeMoi
3a/1auu, BHICKA3bIBaTh UJICH, HAIIEJIEHHBIE HA TIOUCK PEIICHHUS; COTTOCTABIISTh CBOU CYXKIEHUS C
CY>KJICHUSIMH IPYTUX YYACTHUKOB JIUAJIOTa, 0OHAPYKUBATh PA3IMYKME U CXOICTBO MO3HIIHI; B
KOpPpEeKTHOI opme popMyIUpoBaTh Pa3HOTIIACHS, CBOU BO3PAKEHNS,

— MPEACTABIATH PE3YIbTATHI PELICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEJOBAHMSI, TIPOEKTA;
CaMOCTOSITENILHO BBIOMPATh (POPMAT BBICTYIIEHUS ¢ YIETOM 3a/ay MPE3EHTALUU U 0COOEHHOCTEH
ayJUTOpUH.

CoTpyaHu4ectBo:

— TIOHUMATh U UCII0JIb30BAaTh IMMPCUMYILIECCTBA KOMaH}IHOI\/’I u I/IH}II/IBI/I)IyaJ'IBHOI\/II pa6OTI)I IIpH pCIICHUN
y‘IC6HBIX MAaTEMATUYCCKHUX 3aJa4,

— HNPpHUHUMATH OCJIb COBMECTHOM ACATCIIBHOCTH, INIAHUPOBATH OpraHU3allUuto COBMECTHOMI pa60TLI,
pacnpeaciisiTb BUJbI pa60T, A0roBapuBaThbCA, O6CY)KI[E[TL nmponecc U pe3yjabTaTt paGOTLI; O606H_[8.TB
MHCHUSA HCCKOJBKHX Hmﬂeﬁ;

— Yy4acTBOBaTh B IPYNIOBBIX (popMax paboTsl (00CyKaAeHUs, 0OMEH MHEHUSIMH, MO3TOBBIE IITYPMBI U
ap.);

— BBbIIIOJIHATH CBOIO YaCThb pa6OTBI U KOOPAWHHUPOBATHL CBOU ,Z[CI>'ICTBPI${ C ApYruMu 4Ji€CHaMH KOMaH/bI;

— OLIGHUBATh Ka4eCTBO CBOETO BKJIA/1a B OO MIPOAYKT IO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJCHCTBUS.



3) Vuusepcanvuvie pecynisamuesnsie oeticmaus 06ecnevusarm GopmMuposanue cCMulc08blX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranusanus:

CaMOCTOSITEITLHO COCTABJIATH TUIAH, AJITOPUTM PEIICHHUS 339 (WK €0 4acTh), BRBIOUPATh CIIOCO0
pEIIeHHS C Y4ETOM UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHHH ¢ Y4ETOM HOBOM MH(MOpMaIuy.

CaMOKOHTPOJIb:

— BJIaJCTh crocodbamu CaMOITPOBEPKH, CAMOKOHTPOJIA IIpoecca U p€3yjibTaTa peIICHUA
MaTeMaTHYeCKOMI 3aJa4u,

— HOpCABUACTD TPYAHOCTH, KOTOPLIC MOI'YT BOSHUKHYTH IIPpU PEIICHUHU 3ala4l, BHOCUTb KOPPEKTUBEI B

JeSTeIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, HANJACHHBIX OIMNOOK, BHISIBICHHBIX TPYTHOCTEH;

— OLCHHBATH COOTBCTCTBUC PE3yJibTaTa ACATCIbHOCTHU IMOCTaBJICHHOM eI 1 YCIIOBUAM, OOBSICHATH
IMPHUYUHBI JOCTHXXCHUSA UIINW HCAOCTUKCHUA LICIIN, HAXOAUTDh OHII/I6Ky, AaBaThb OLICHKY HpI/IO6peTéHHOMy

OIIBITY.

NNPEAMETHBIE PE3YJIbTATbBI

OcBoeHue yueOHOTo Kypca «Anredpay Ha ypOBHE OCHOBHOTO OOIIET0 00pa30BaHUS JOHKHO 00SCIICYnBATh
AOCTHIKCHUEC CIICAYIOIHX MPEAMCTHBIX O6p3.30BaT€J'H)HBIX PE3YyIbTATOB!

7 KJIACC

Yuciaa 1 BBIYUCICHUA

HaxoauTh 3HaYeHMs YUCIOBBIX BBIPAXKEHUN; IPUMEHSATh pa3HOOOpa3Hble CIIOCOOB! M MPUEMBI BBIYUCICHHUS
3HaYeHUH APOOHBIX BBIpAXKEHUH, coJlepKaluX OOBIKHOBEHHBIE U JIECATUYHBIE IpoOu.

IlepexoauTh OT OJJHOM (POPMBI 3aIMCH YUCEIl K ApYyroi (peodpa3oBbIBaTh AECATHUHYIO APOOb B
OOBIKHOBEHHYIO0, OOBIKHOBEHHYIO B IECITUUHYIO, B YACTHOCTH B OECKOHEUHYIO JIECITUYHYIO IpOOB).

CpaBHUBATh U YIIOPAJOYNBATH PALMOHAIILHBIE YNCIA.

OxpyryTh yncia.

BBINONMHATE NPUKKUIKY U OLICHKY PE3yJIbTaTa BEIUUCICHHH, OLICHKY 3HAaYEHUH YMCIIOBBIX BBIPA)KEHUH.

BbINOMHATE AEUCTBHS CO CTENEHSAMU C HATypalbHBIMU IIOKA3aTEISIMH.

[IpuMeHsTh MpU3HAKU AETUMOCTH, PA3I0KEHUE Ha MHOKUTENIN HATYPAJIbHBIX YHCEL.

Pemartp npakTuko-opueHTHpPOBAaHHBIE 33]]a4l, CBA3aHHbBIE C OTHOLICHHEM BEJTUYHH,
IPONOPLUUOHAIEHOCTBIO BETUYHH, IPOIIEHTAMU; HHTEPIIPETUPOBATH PE3YJIbTAThl PELICHUS 33/1a4 C yUETOM

OTpaHMYEHUH, CBSI3aHHBIX CO CBOMCTBAMM paccMaTpUBaeMbIX OOBEKTOB.

AuiredpanyecKkue BbIPasKeHUs!

Hcnonb30BaTh anredpandeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B poIlecce OCBOCHUS
y4eOHOTo MaTepuania.

HaxonnTs 3HaYeHHs OYKBEHHBIX BBHIPAKCHUH MPH 33JaHHBIX 3HAYCHUSX TIePEeMEHHBIX.

BrImonHATE MpeoOpazoBaHusI IIEIOTO BEIPAKEHUS] B MHOTOWICH MTPUBEICHUEM ITO00HBIX ClIaraeMbIX,
pacKpbITHEM CKOOOK.

BhINONHATE YMHOKEHHE OJHOWICHA HA MHOTOWIEH U MHOTOYJICHa HA MHOTOYJICH, TPUMEHATH (DOPMYJIBI

KBaJjpaTa CyMMBbI U KBaJpaTa pa3HOCTH.



OcCymIecTBIATh Pa3iokKeHHe MHOTOUJICHOB Ha MHOXHUTEIHU C MOMOLIBIO BEIHECEHHUS 32 CKOOKH 00111ero
MHO>KUTEJSI, TPYNIHPOBKU CIaraeMbIX, IpUMEHEHHUS (OPMYIT COKPAIIEHHOTO YMHOKEHHUS.

[TpumensTh MpeoOpa3oBaHKs MHOTOUJICHOB Ui PEUICHHS Pa3IMYHbIX 3a]]a4 U3 MATEMaTUKH, CMEKHBIX
IIPEMETOB, U3 PEATILHOM IPAKTUKH.

Mcrnonp30BaTh CBOMCTBA CTEINIEHEH C HATYpaJIbHBIMU MTOKA3aTENSIMH I IPEOOPa30BaHMSI BEIPAKEHU.

ypaBHeHI/IH H HEPABCHCTBA

Pemartp nuHeliHbIE YPaBHEHMSI ¢ OJHOW IEPEMEHHOM, IPUMEHSIS IIPaBUIIA IEPEX01a OT UCXOJAHOTO
YPaBHEHHUs K paBHOCHIBHOMY eMy. IIpoBepsTh, ABIIAETCS JIM YUCIIO KOPHEM YPaBHEHHUS.

[TpumensTH rpaduuecKrue METO bl IPY PELICHUHU JTUHEHHBIX YPAaBHEHUH U UX CUCTEM.

[TonOupats npuMepsl Nap YKUCE, SBJISIOIINXCS PELICHUEM JIMHEHHOTO YPaBHEHHUSI C IBYMS IEPEMEHHBIMHU.

CTpouTh B KOOPAMHATHON TIIOCKOCTH IpaduK JTUHEWHOTO yPaBHEHHUS C ABYMS IIEPEMEHHBIMU; TOJIb3YSICh
rpaduKOM, TPUBOAUTE IPUMEPHI PELICHUS] yPAaBHEHUSI.

Pemrate cuctembl IByX JTMHEHHBIX YPAaBHEHHI C IBYMsI IEPEMEHHBIMH, B TOM YHCJIE TPapUIECKH.

CocTaBiaTh U penaTh JMHEHHOE YpaBHEHHUE WM CUCTEMY JIMHEWHBIX YPaBHEHUH 110 YCIOBHUIO 3a/1a4H,

HHTCPIIPCTUPOBATL B COOTBETCTBHUH C KOHTCKCTOM 3a1a4r l'IOJ'Iy‘IeHHHﬁ pe3yiibTar.

Koopannatel ¥ rpagpuku. @yHkuuu

N300pakaTh Ha KOOPAMHATHON MPSMON TOYKH, COOTBETCTBYIOIIHME 33JaHHBIM KOOPIUHATAM, JTy4H,
OTPE3KHU, UHTEPBAJIbI; 3a MUCHIBATH YHCIIOBBIC TIPOMEKYTKU Ha alreOpandecKoM s3bIKE.

OTmeuaTs B KOOPAWHATHOM MJIOCKOCTH TOYKH I10 33/IaHHBIM KO OpAMHATAaM; CTPOUTH IPaQUKu TUHEHHBIX
byukuuii. Ctpouts rpadux ¢pynkuuu y= | xl.

OnuceIBaTh C MOMOIIBLI0 (YHKIUI U3BECTHBIE 3aBUCUMOCTH MKy BETMYMHAMH: CKOPOCTh, BpEeM,
paccTosiHue; 1IeHa, KOJIMYECTBO, CTOMMOCTb; TPOU3BOIUTENIBHOCTD, BpeMsi, 00bEM padoThI.

HaxoauTh 3HaueHue pyHKIMM 110 3HAUEHUIO € apryMeHTa.

ITonnmats rpadudeckuii cnocod npeacTaBiIeHNs U aHaIM3a MH(POPMaIUK; U3BJIEKaTh U HHTEPIPETHPOBATh
UHPOPMALIKIO U3 TPAPUKOB peaIbHbBIX MIPOLECCOB U 3aBUCUMOCTEH.

8 KJIACC

Yuciaa 1 BBIYUCICHUA

[TpumeHsTh MOHATHE apUPMETHIECKOTO KBaIPATHOT'O KOPHSI; HAXOAUThH KBaJpPAaTHBIE KOPHU, UCTIONb3YS
IpU HEOOXOAMMOCTH KaJIbKYJISATOpP; BBHIMOIHATH MPE0Opa30BaHMs BhIPAKEHHH, COAepKAIINX KBaIpaTHHIE
KOPHH, UCTIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonmb30BatTh 3ammucu OOJIBITUX U MAJTBIX YHCEN ¢ TTIOMOIIBIO IECATUIHBIX qpo0eii u crerneneid uncia 10.

AuiredpanyecKkue BbIPasKeHUs!

[IpyMeHsTh MOHATHE CTENIEHH C IIeJIBIM [T0OKa3aTesIeM, BBIIOJIHAThH MpeoOpa3oBaHus BbIpaKEHUH,
COJIepKAIIMX CTEIEHHU C LEJIbIM IT0Ka3aTeIeM.

BoInonHATE TOXK/I€CTBEHHBIE TPE0Opa30BaHNs pallMOHAIBHBIX BBIPAXKEHUI HA OCHOBE MPABUII I€UCTBUN
HaJl MHOTOWJIEHAMH U alIre0panyecKuMu ApoOsSMHU.

PacknanpiBaTe KBaApaTHBIN TPEXWIEH HA MHOKUTEIIH.

[TpumeHsTH TpeoOpa3zoBaHus BEIPAKEHUN IS pEILICHUS PA3TUYHBIX 3a/1a4 U3 MATEMAaTUKH, CMEXHBIX
IIPEIMETOB, U3 PEAIIbHON MPAKTHKH.

YpaBHeHNs © HEPaBEHCTBA

PemraTs J'II/IHCI\/'IHBIC, KBAaApPaTHBIC YPaBHCHHA U PALIMOHAJIBHBIC YPaBHCHHSA, CBOAAIINECA K HUM, CUCTEMBI



JBYX YpaBHEHUH C IByMSI IEPEMEHHBIMH.

[IpoBoauTH MpocCTEiiiMe UCCIIeI0OBaHUS YPABHEHUH U CUCTEM YPaBHEHUM, B TOM YKCJIE C IPUMEHEHUEM
rpaduueckux npeacTaBieHul (yCTaHABIMBATh, UMEET JIU YpaBHEHHE UM CUCTEMa ypaBHEHUH peleHus,
€CJIM UMEET, TO CKOJIBKO, U TIp.).

[TepexonuTh OT ciioBeCHOU (DOPMYIMPOBKY 331a4u K €€ anredpandeckoil MOJIeIu ¢ IOMOIIbIO COCTaBICHUS

YpaBHEHUS WU CUCTEMbI YPaBHEHUN, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4H. MOJTYYCHHBIH
pe3ysbTar.

HpI/IMeHHTB CBOMCTBA YMCIIOBBIX HCPaBCHCTB IJId CpaBHCHUSA, OUCHKU, pCUIaTh JIMHEHHBIE HEPaAaBCHCTBA C
OHHOﬁ nepeMeHHoﬁ H UX CUCTCMBbI, 1aBaTb rpa(bnquKy}o HIUIFOCTPAIUIO MHOXKCECTBA peH_ICHI/Iﬁ HEPaAaBCHCTBA,
CHUCTEMBI HCPABCHCTB.

DOYyHKUMHU

[ToHnMaTh 1 UCIONTB30BaTh (PYHKIIMOHAIBHBIC TOHITHS U S3bIK (TEPMUHBI, CHMBOJIMYECKHE 0003HAUCHHUS );
OTIPEICIIATh 3HaYCHHE (DYHKIIUU 1O 3HAYCHUIO apTyMEHTA; ONPEISNIATh CBOMCTBA PYHKIINH 110 €€ rpaduKy.

Ctpouth rpaduKH dJIeMEeHTapHbIX QYHKIMN Braa 'y = K/X , Y = x2, y= x3, y=\/X, y= IxI; onuceiBaTh
CBOMCTBa YHCIIOBOW (DYHKUUU MO e€ rpaduKy.

9 KJIACC

Yuciaa 1 BBIYUCJICHUA

CpaBHUBATh U yNOPSA0YMBATh PallMOHAIbHBIC U HPPALlMOHAJIBHBIEC YKCIIA.

Beinonuate apupmernyeckue AeHCTBUS € pallMOHATIbHBIMU YHCIIAMU, COYETast YCTHbIE U TMCbMEHHbIE
IIPUEMBI, BBIITOJIHATH BEIYACICHUS C UPPALMOHAIBHBIMU YU CIIAMH.

Haxonuts 3Ha4ueHMs CTENEHEN ¢ UENBbIMU ITOKA3ATENSIMU U KOPHEH; BBIYUCIISITh 3HAYEHUS YACIOBBIX
BBIPAKECHUM.

OKpyrisTh AEMCTBUTEIbHBIE YHCIIA, BHIIOIHATh MPUKUKY PE3YJIbTaTa BBIYUCIEHUH, OLEHKY YMCIIOBBIX

BBIPAKECHUM.

YpaBHeHHS U HEPaBEHCTBA

Pemarp nuHelHbIE U KBa/lpaTHbIE YPaBHEHMSI, ypAaBHEHHUS, CBOJIAILINECS K HUM, IPOCTENIIINE JPOOHO-
palOHAIbHBIE YPABHEHHS.

Pemate cucteMsl 1ByX JINHEWHBIX YPAaBHEHUH C ABYMS IEPEMEHHBIMUA U CHUCTEMBI JIByX YPAaBHEHMIA, B
KOTOPBIX OJTHO YPaBHEHHUE HE SIBIIACTCS JIUHEHHBIM.

Pematp TekcTOBBIE 3371a41 ANreOpandeckiuM CriocoOOM € IOMOIIBIO COCTABIICHUS YPaBHEHUS UJTU CUCTEMBI
JIBYX YPaBHEHHM C JBYMs IEPEMEHHBIMU.

[IpoBONTH MpOCTEMIINE NCCIAEA0BAHUS YPABHEHHUI U CUCTEM YPABHEHUH, B TOM YHCIIE C IPUMEHEHUEM
rpaduyeckux npeacTaBieHui (yCTaHABIMBATh, UMEET JIM YpaBHEHHE UM CUCTEMa ypaBHEHUH peleHus,
€CJI IMEET, TO CKOJIBKO, | TIp.).

Pemrate nuHeliHbIe HEpaBEHCTBA, KBaIpaTHbIE HEPABEHCTBA; M300paXKaTh pElIeHnEe HEPABEHCTB Ha
YKCJIOBOM IIPSIMOM, 3aIIUCHIBATh PEIICHUE C TOMOIIBI0 CUMBOJIOB.

Pemrate cucTeMbl TMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOIINE KBAJAPAaTHOE HEPABEHCTBO;
n300pakaTh pelIeHre CUCTEMbl HEPAaBEHCTB Ha YHUCIOBOW MPSAMOIL, 3aITUCHIBATh PEIIEHHE C TTOMOIIBIO
CHUMBOJIOB.

Hcrnonbs30BaTh HEPABEHCTBA IIPU PELICHUN PA3JIMYHbIX 3a/1a4.

DyHKUIHMHU



Pacnio3naBath QpyHKIMH N3ydeHHBIX BUAOB. [loKa3bIBaTh CXeMaTHYECKH PACIIONOKEHHE HA KOOPINHATHOM
MJIOCKOCTH TpaduKOB

dyrxumit Buma: y =kx, y =kx + b, y =k/x, y=ax2+ b x + c ¢, y = x%, y=\x, y = | x | B 3aBuCHMOCTH OT
3Ha4YCeHUH KO0A((OUIIMEHTOB;0MUCHIBATH CBOMCTBA (D)YHKIIHUH.

Ctpoutb 1 U300pakaTh CXeMaTUUECKU TPaPUKHN KBaAPATUIHBIX

(byHKINH, ONKCHIBATh CBOWCTBA KBAIPATUYHBIX (YHKIIUH 110 HX rpadrKaM.

Pacno3naBaTh KBaJpaTU4HyIO (GYHKIHIO 10 GopMyJie, IPUBOAUTH TPUMEPHI KBaIpAaTUUHBIX (QYHKIIHH 13
peaTbHOM KU3HH, (PU3UKH, TCOMETPHH.

Apl/l(l)MeTI/I‘leCKaﬂ U reoMeTpuiccCkas nmporpeccumn

PacrioznaBath apuMeTH4ecKyo U reOMETPUUECKYIO IPOTrPECCUU MPU Pa3HBIX CIIOCO0aX 3aJaHMUS.

BBINONHATE BBIYMCICHUS C UCTIONIB30BaHUEM (OpMyIT N-TO wieHa apuPMETHIECKON U TeOMETPUYECKON
IIPOrPeccuil, CyMMbI IEPBBIX N YWICHOB.

N3006paxaTh 4ieHbI OCIE0BATEILHOCTH TOYKAMU Ha KOOPMHATHOM IIIOCKOCTH.

Pewiate 3a1aun, cBsi3aHHbBIE C YMCIOBBIMHU MTOCIEA0BATEILHOCTAMHU, B TOM YUCJIE 331a41 U3 peabHOU
JKU3HU (C UCIIOJIb30BAHUEM KaJIbKYJIATOPa, U(PPOBBIX TEXHOIOTHIA).

YYEBHO-METOANYECKOE OBECIHHIEYEHHUE OBPA30OBATEJIBHOI'O TPOLECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

7 KVIIACC

MakapsrueB FO.H., Munatok H.I'., Hemkos K.U. u apyrue; nox penakmueit TensikoBckoro C.A., Anrebdpa, 7
kiacc, Akuroneproe oomiectBo "U3narensctBo "[IpocBemenne";
Bseaute cBoOii BapuaHT:

8 KJIACC

Makxkapsrues FO.H., Munarok H.I'., Hemkos K.W. u apyrue; mox pemxakmnueit TensikoBckoro C.A., AnreOpa, 8
KJacc, AkironepHoe odmiectBo «M3narensctBo «lIpocBemienue ;
Beenure cBoil BapuaHT:

9 KJIACC

MakapsrueB FO.H., Munatok H.I'., HemkoB K.U. u apyrue; nox penakmueit TensikoBckoro C.A., Anredpa, 9
KJacc, AkironepHoe odmectso «M3narenbctBo «IIpocsemienue
Beenure cBoit BapuaHT:

METOAUYECKHUE MATEPHUAJIBI IJIAA YUUTEJIA

7 KJIACC

DNEeKTPOHHBIE MPUIIOKEHUS K yueOHUKaM (Ha caliTe U3JaTenbCTBa). 7, 8 kiaccel. ABTOphl: MakapbiueB
1O0.H., Munmrok H.I'., Hemmkos K.U., CyBoposa C.b./ Ilox pen. TensikoBckoro C.A.

Junaktudeckue marepuansl. 7, 8, 9 kimaccel. ABTopsr: 3Basuu JI.U., Ky3uenosa JI.B., Cysoposa C.b. (7
kiacc); Koxos B.1., Makapserue FO.H., Muniok H.I'. (8 kiacc); Makaperues F0.H., Munarox H.I'.,
KpaiineBa JI.b. (9 kmacc).

Temarnueckue tecthl. 7, 8, 9 kinaccel. ABTopsl: Jyanauusia FO. I1., Kponrays B.JI.

Metoanueckue pekomenaanu. 7, 8 kinaccel. ABTopsl: Munmiok H.I'., Illneikosa U.C.



8 KIIACC

DIIeKTPOHHBIE MPUIIOKECHUS K YIeOHHKaM (Ha caiiTe N3aTenbeTBa). 7, 8 Kitacchl. ABTOpbI: MakaphiueB
1O0.H., Munmrox H.I'., Hemkos K.U., CyBoposa C.b./ Ilox pen. Tensikockoro C.A.

Junaktudeckue marepuanisl. 7, 8, 9 kiaaccel. ABTopsr: 3Basuu JI.U., Ky3uenosa JI.B., Cysoposa C.b. (7
kiacc); XKoxos B.U., Makapsrues FO.H., Munmtox H.I'. (8 kimacc); Makapsrues FO.H., Munmarox H.I'.,
KpaiineBa JI.b. (9 kmacc).

Temaruueckue tecThl. 7, 8, 9 kinaccel. ABTopsl: Jyauunsia 1O. I1., Kponrays B.JI.

Meroanueckue pekoMmenaanu. 7, 8 kinaccel. ABTopsl: Munmiok H.I'., IllneikoBa U.C.

9 KVIACC

DIIEKTPOHHBIE MPUJIOKECHUS K YIeOHHKaM (Ha caliTe U31aTenbeTBa). 7, 8 Kitacchl. ABTOpHI: MakapbiueB
10.H., Munmtok H.I'., Hemkos K.U., CyBoposa C.b./ Ilox pen. TensikoBckoro C.A.

Junaktudeckue matepuansl. 7, 8, 9 kiaccel. ABTopsr: 3BaBu4 JI.U., Ky3uenoga JI.B., CyBoposa C.b. (7
kiacc); XKoxos B.U., Makapsrues FO.H., Munmtox H.I'. (8 kimacc); Makapsrues FO.H., Munmrox H.T'.,
KpaiineBa JI.b. (9 kmacc).

Tematuueckue tectol. 7, 8, 9 knaccel. ABropsl: Jynuunsia FO. I1., Kponrays B.JI.

Mertonndeckue pekomenaanuu. 7, 8 kinaccbl. ABropsl: Munmok H.I'., Ilneikoa U.C.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET

7 KJIACC

Skysmart Kiacc
MD0

POII

Yuu.py

Cohepym

8 KJIACC

Skysmart Kiacc
MD0

POIII

Yuu.py

Cohepym
9 KJIACC

Skysmart Knacc
M50

POII

Yun.py

Cohepym



MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O TPOLHECCA

YYEBHOE OBOPYJIOBAHHUE

1. DHmkIONE YU

2.CrpaBOYHHUKHU

3.Meroauveckue u yueOHbIE TOCOOMS
3.IM1aKTUYECKUI ¥ pa31aTOYHbIA MaTepUa
4. Tabaunel

5.YueOHHNKH

6. CnpaBOYHUKHU

7.KapTouku

8.Ctenibl (MOCTOSIHHBIE K OOHOBJISIEMBIE)

9.Paboune Terpaau



Pabouas nporpamma no reomerpuu (7-9 kiacc)
INOACHUTEJIbBHASA 3AIIMCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "I'EOMETPUA"

Pabouas mporpamma o yuednomy kypcey "['eomerpus” mist oOydarommxcs 7-9 KinaccoB pa3paboTaHa Ha
ocHoBe denepanbHOro rocy1apCTBEHHOr0 00pa30BaTEIBHOIO CTaHapTa OCHOBHOT'O 00111ero 00pa3oBaHus ¢
y4€TOM U COBPEMEHHBIX MUPOBBIX TPeOOBaHUI1, MPEABABISAEMBIX K MAaTEMAaTHUYECKOMY 00pa30BaHUIO, U
TpaauLUN POCCUIICKOr0 00pa3oBaHusl, KOTOpPbIE 00ECIIEUNBAIOT OBJIA/IEHUE KIIOYEBbIMUA KOMIIETCHIIUSIMH,
COCTaBJISIOLIMMHU OCHOBY JUISl HEIIPEPHIBHOIO 00pA30BaHUs U CAMOPA3BUTHS, & TAKXKE 1IEJIOCTHOCTh
OOIIEKYJIbTYPHOTO, INYHOCTHOTO U TI03HABATENILHOTO PAa3BUTHS O0yJaromuxcs. B mporpamme ydreHs! uuen
U nosioxeHus: Konnenmumu pa3Butust Mmarematuyeckoro oopasoBanus B Poccuiickoit @enepannu. B snoxy
1 poBoi TpaHchopMaluy BeeX chep 4eIoBeueCcKol IeaTeIbHOCTH HEBO3MOKHO CTaTh 00Pa30BAHHBIM
COBPEMEHHBIM YEJIOBEKOM 0€3 0a30BOM MaTeMaTUYeCKOU MOATOTOBKH. YKE B ILIKOJIE MaTeMaTHKa CIIYKUT
OTIOPHBIM MIPEMETOM JUIS U3YUEHHSI CMEXHBIX AUCIUILINH, a TIOCJIE IKOJIbI peaJbHONH HEOOXOMMOCTHIO
CTaHOBUTCS HEMPEPBIBHOE 00pa30BaHKe, YTO TPEOYET MOIHOLEHHOW 0a30B0i 001Ie00pa30BaTEIbHOI
HOJArOTOBKH, B TOM YHCJIE U MATEMAaTUYECKOM.

3T0 00YCIIOBIEHO TEM, YTO B HALIM JIHU PACTET YKCIO Ipodeccuil, CBSI3aHHBIX C HETIOCPEICTBEHHBIM
NpPUMEHEHHEM MAaTEMaTHKH: U B c(hepe IKOHOMHKH, M B OM3HECE, U B TEXHOJIOTUIECKUX 00JIaCTAX, U TaXKe B
ryMaHuTapHbIX cpepax. Takum oOpa3om, Kpyr MIKOILHUKOB, AJIsi KOTOPBIX MaTeMaTHKa MOXET CTaTh
3HAUYUMBIM MIPEAMETOM, PACIIUPSIETCS.

[IpakTuueckast Mojxe3HOCTh MAaTEMATUKU O0YCIOBIIEHA TEM, YTO €€ MPEAMETOM SBIISIOTCS
dbyHIaMeHTallbHbIE CTPYKTYPHI HAILIET0 MUPA: IPOCTPAHCTBEHHBIE (DOPMBI M KOJTHMUECTBEHHBIE OTHOIICHUS OT
IPOCTENIINX, YCBAUBAEMBIX B HEITOCPEICTBEHHOM OIBITE, /IO JOCTATOYHO CI0XKHBIX, HEOOXOAMMBIX JIJIs
Pa3BUTHSI HAYYHBIX U MPUKJIAIHBIX UieH. be3 KOHKpEeTHBIX MaTeMaTHYeCKUX 3HAaHUN 3aTPyIHEHO IOHUMAaHNe
IIPUHIIAIIOB YCTPOMCTBA U MCIIOIb30BaHUS COBPEMEHHON TEXHUKH, BOCIIPUATUE U UHTEPIPETALUA
pa3HO0Opa3HOM cOIMaNbHON, SKOHOMUYECKOH, MOTUTHYECKONH HHPOpMaLuK, ManodpekTuBHA
MOBCEHEBHAs MPAaKTUYECKas AeATeNbHOCTh. Kak1oMy yenoBeKky B CBOEH KM3HU MPUXOAUTCS BBIIOIHSATD
pacuéThl U COCTABIAThH AITOPUTMBI, HAXOAUTH U IPUMEHATH (DOPMYIIbI, BIAJETh MPAKTUIECKUMU MpUEMaMu
reOMETPUYECKUX U3MEPEHUH U MOCTPOEHHH, YNTaTh HH(OPMALIMIO, IPEACTABICHHYIO B BUJIE TaOJIHII,
Jyarpamm U rpaukoB, )KUTh B YCIOBUAX HEONPEIEIEHHOCTH U TIOHUMATh BEPOSITHOCTHBINA XapakTep
CITy4alHBIX COOBITHIA.

OAHOBpPEMEHHO C pacHIMpeHueM cep NpUMEHEHNs MaTEMaTUKU B COBPEMEHHOM 00111ecTBe BCE Ooee
BaXHBIM CTAHOBUTCSA MaTEMaTHUYECKUN CTUIJIb MBIIIJIEHUS, IPOSIBIISIFOIINICS B ONPEAeIEHHBIX YMCTBEHHBIX
HaBbIKax. B mporiecce u3yueHus: MaTeMaTUKH B apceHall IPUEMOB U METOJIOB MBIIIJICHUS YeIoBeKa
€CTECTBEHHBIM 00Pa30M BKIIIOUAIOTCA MHIAYKIMS U AeNyKIUs, 0000IIeHINe U KOHKpeTH3alus, aHallu3 U
CUHTE3, Kiaccuukaius u cuctemaTusanus, abctparupoanue 1 anajaorus. OObeKThl MaTeMaTHUYECKUX
YMO3aKJIIOUEeHUH, TIPaBUjIa X KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAaHU3M JIOTHUECKUX MTOCTPOEHUI,
CIOCOOCTBYIOT BbIpaOOTKe yMEHUS (OPMYIUPOBATH, 00OCHOBBIBATh U JIOKA3bIBATh CYKJIEHUS, TEM CaAMbIM
Pa3BUBAIOT JIOTUYECKOE MbIIIIeHHEe. Benyiias poias npuHaaIexKUT MaTeMaTHKe U B JOPMUPOBAHUU
QITOPUTMUYECKON KOMIOHEHTHI MBIIIUICHUS! M BOCIIUTAaHUK YMEHHH AeWCTBOBATH 110 3a/1aHHBIM aJITOPUTMaM,
COBEpILIEHCTBOBATh U3BECTHBIE U KOHCTPYMPOBATh HOBBIE. B mpoliecce perieHus 3a1a4 — OCHOBOM yueOHOM
JeSITeIbHOCTH Ha YPOKaX MaTeMaTHKU — Pa3BUBAIOTCS TaK)Ke TBOpUYECKasi U MPUKJIIaHAs CTOPOHBI
MBIIIICHUS.

OOyuenne MaTeMaTuKe AaET BO3MOXKHOCTh PAa3BUBATh y 00YUYaIOIIUXCS TOUHYIO, PALIMOHATIBHYIO U
UH(POPMATUBHYIO PeUb, yMEHUE OTOMPATh HanbOoJIee MOAX O IAIINE SI3IKOBBIE, CHMBOJIMUYECKUE, rpaduiyeckue



CpenCTBa AJIS BRIPQKEHHS CYXKJICHUH M HAIJIAJHOTO UX HPEICTaBICHNUS.

Heo0xoauMbIM KOMIIOHEHTOM 00IIeH KYJIBTYphl B COBPEMEHHOM TOJIKOBAaHHU SIBIISICTCS 00IIIee 3HAKOMCTBO
C METO/IaMH IIO3HAHMS ICHCTBUTEIBHOCTH, IPEACTABICHNE O IPEAMETE M METO/IaX MaTEMAaTHKH, UX OTIHIUHI
OT METO/IOB JIPYT'HX €CTECTBEHHBIX M TYMAaHUTAPHBIX HAYK, 00 OCOOCHHOCTAX MPUMEHEHUSI MATEMaTUKH IS
peleHus HayYyHbIX U IPUKJIaIHBIX 3a1a4. TakuM 00pa3oM, MaTemMaTudeckoe 00pa3oBaHHe BHOCUT CBOU
BKJIaJ1 B OPMHUPOBAHUE O0IIEH KYIbTYyphl YeIOBEKA.

W3yuenne MaTeMaTUKU TaKKe CIIOCOOCTBYET ICTETUYECKOMY BOCIIUTAHHIO YeNIOBEKA, TOHUMAHHIO
KPacoThl U U3AIIECTBA MATEMATUYECKUX PACCYKICHHA, BOCIPUATHIO TEOMETPUIECKUX (HOPM, YCBOCHUIO

U CUMMCTPHH.

HEJN U3YYEHUA YYEBHOI'O KYPCA "I'EOMETPUSA"

«MaremaTuky yKe 3aTeM Y4UTh HaJ0, 4YTO OHA YM B IIOPSAJOK IPUBOJUTY, — IINUCAJ BEIIMKUNA PYCCKUI
yuenblii Muxann BacunbeBud JIomoHOCOB. U B 3TOM COCTOUT OJTHA M3 IBYX 1€l 00Y4EeHUS TEOMETPUH KaK
COCTAaBHOM YacTH MaT€MAaTHKH B LIKOJIE. DTOM LI€JM COOTBETCTBYET JI0Ka3aTelbHas JIMHUS [TPEeNoJjaBaHus
reomerpun. Cienyst mpencTaBlIeHHON pabodeli mporpaMMe, HaYMHAs C CEABMOTO KJIacca Ha ypoKax
reOMETPHH 00YUAIOIIMICS YIUTCS IPOBOJUTH JJOKA3aTeIbHbIE PACCYKIACHHUS, CTPOUTH JIOTHIECKUE
YMO3AaKJIIOUEHHS], I0KA3bIBATh UCTUHHBIE YTBEPKIECHUS U CTPOUTH KOHTP IIPUMEPSHI K JIOKHBIM, IIPOBOJIUTH
paccy X AeHUsI OT «IIPOTUBHOT0», OTIMYATh CBOICTBA OT MPU3HAKOB, (HOPMYJIMPOBAaTh OOpaTHBIE
YTBEPKACHUS. Y UEHUK, OBJIa/IEBIINI UCKYCCTBOM PacCyKJ1aTh, Oy/1€T NPUMEHATh €ro U B OKpY’Karolei
KHU3HU.

Kak nucan reomerp u nenaror Mrops @enoposny Hlapeirus, «1oapsMu, IOHUMAKOLIMMU, YTO TAKOE
JI0Ka3aTeNbCTBO, TPYIHO U JaKe HEBO3MOXKHO MaHMITYJIMPOBaTh». 11 B 3TOM COCTOUT BaxkHOE
BOCIMTATEIbHOE 3HAYCHUE U3YyUEHHS T€OMETPHUH, IPUCYLIEE UMEHHO OT€YECTBEHHON MaTeMaTH4eCKON
mkoJje. Bmecre ¢ TeM aBTOpBI MPOrpaMMBbl IPEAOCTEPETAIOT YUUTEINS OT U3IUIIHETO popMau3Ma, 0COOEHHO
B OTHOLICHHUH Ha4all U OCHOBaHMM reoMerpun. @pannyscknuii Matematuk JKan /[peoHHE IO ’TOMY ITOBOLY
BbICKa3aJics Tak: «UTo kacaercs 1eIMKaTHON MpoOaeMbl BBEIEHUS «aKCHOM», TO MHE Ka)KeTcs, 4TO Ha
HEePBBIX NOPax HYKHO BOOOIIE N30eraTb MPOU3HOCUTH caMo 3TO clioBO. C Ipyroi ke CTOPOHBI, HE CIeyeT
yIyCKaTh HU OJJHOM BO3MO>KHOCTHU JaBaTh MPUMEPHI JOIMYECKHX 3aKII0UEHUH, KOTOpbIe KyAa B O0IbILICH
Mepe, 4eM UJiesl aKCUOM, SIBJISIOTCSA UCTUHHBIMU U €IMHCTBEHHBIMU JABUTATEIIIMU MATEMaTUYECKOTO
MBILLITICHUS .

Brtopoii nenpro n3ydeHns TeOMETpUH SBISIETCSA UCIIOIb30BAHNE €€ KAK MHCTPYMEHTA ITPU PEIICHUH Kak
MaTeMaTUYECKUX, TaK U MPAKTUUECKHX 3ajjay, BCTPEUYAIOIINXCS B peaibHOM ®U3HU. OKOHUMBIIUI KypC
TE€OMETPHUH LIKOJIBHUK JIOJIKEH ObITh B COCTOSIHUU OTIPEAEIUTh TEOMETPUUECKYIO PUTYpY, OUCATh CIOBaAMH
JaHHBIA 4epTEX UM PUCYHOK, HANTH IJIOLIa/1b 3eMEJIBbHOTO Y4acTKa, pacCUuTaTh HEOOXOAUMYIO IJTUHY
OIITOBOJIOKOHHOTO Ka0esst nin Tpedyemble pa3Mephl rapaxka Juisi aBTOMOOMIIS.. DTOMY COOTBETCTBYET BTOpas,
BBIYMCIINTEIIbHAS JIMHUS B U3YYEHUH T€OMETPHH B IIKOJIE. J[aHHAS MpaKTU4eCKas TUHUSA SBIIIETCS HE MEHEe
BaxHOM, ueM nepBasi. Emé [InaTon npennuceiBai, 4toOb! «rpaxaane [IpekpacHoro ropoaa Hu B KOEM
CJIy4ae He OCTaBJISUIM FEOMETPHIO, BE/Ib HEMAJIOBAXKHO Jake MOOOYHOE e€ MPUMEHEHHE — B BOEHHOM JIeIe
J1a, BIIPOYEM, M BO BCEX HayKax — JUISl JIYULIETO UX YCBOEHUS: MbI BEJlb 3HaeM, Kakas O€CKOHeuHasi pa3HHUIla
CYILIECTBYET MEXKy YEJIOBEKOM IIPUYACTHBIM K T€OMETPHUH U HENIPUYACTHBIMY. J[JI1 3TOTO yUUTENIO
peKOMeH 1yeTcsl HoA0UpaTh 3aJjau MPAKTHUECKOTo XapaKkTepa JIIsl pacCMaTPpUBAaEMbIX T€M, YUUTh JIETeH
CTPOUTH MATEMATUYECKUE MOJIEIIN PEANIBHBIX JKU3HEHHBIX CUTYyallui, IPOBOAUTE BEIYMCIICHHS U OLIEHUBATh
aJIeKBaTHOCTH IIOJIyYEHHOT0 pe3ysbrara. KpaiiHe BaXxHO MOAUEPKUBATh CBSI3U TEOMETPUH C APYTUMU
npeMeTaMi, MOTUBUPOBATh MCIIOJIL30BATh OMPEACICHUS T€OMETPUUECKUX (DUTYP U TIOHATHIA,
JIeMOHCTPUPOBATh MPUMEHEHNE TIOTYYEHHBIX YMEHUN B (PU3UKE U TEXHUKE. DTU CBSA3U Haubosee pKo

BHUJIHBI B TeMax «BekTops», «TpuronoMerpruueckue cooTHomeHus», «Meroa koopauHat» u «Teopema



[Tudaropay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CornacHo yueOHOMY MIaHy B 7—9 Kitaccax u3ydaercsi yueOHbIH Kypc «I eoMeTpus», KOTOPBII BKIIIOYACT
CIIEIYIOIIIe OCHOBHBIC pa3zieibl conepxkanus: «['eomerpudeckue Gpurypsl u ux cBoiicTBay, «M3mepenue
reOMETPUYCCKUX BEITUUMHY, & TAKXKe «JleKapTOBBI KOOPAMHATHI Ha IJIOCKOCTHY, «BekTopbl», «/]BrKeHUs
iockoctu» 1 «IIpeodpasoBanus OTOOUS.

Y4eOHbIi MJ1aH IpeaycMaTprBaeT H3ydyeHne TeOMETpUH Ha 6a30BOM ypOBHE, UCXO/Is 3 HE MeHee 68
y4eOHBIX 4acOB B yU€OHOM rojly, BCETo 3a TpU roaa oOyueHust — He MeHee 204 yacos.

COJEPKAHUE YYEBHOI'O KYPCA "I'EOMETPUA"

7 KJIACC

HavansHuele nonsarus reomerpun. Touka, psimasi, OTpE30K, Jyd. YToi. Buasl yrinos. BepTukanbHsie u
cMexHbIe yribl. buccekrpuca yrina. Jlomanas, MHOroyroyibHUK. l1apannenbHOCTh U IEPIEHAUKYIIPHOCTD
IPSIMBIX.

Cummerpuunble purypsl. OCHOBHbBIE CBOMCTBA 0CE€BOI cuMMeTpHH. [IprMepbl cuMMETprN B OKpPYKarOIIEM
MHUDE.

OcCHOBHBIE IOCTPOEHUS C TOMOIIbIO LIMPKYJIA U InHeHKU. TpeyronpHuk. Beicora, Menuana, Ouccektpuca,
UX CBOMCTBA.

PaBHOOe1peHHBIN 1 PaBHOCTOPOHHUM TpeyronbHUKU. HepaBeHCTBO TpeyrojibHUKA.

CaoilicTBa U MpU3HAKK PaBHOOEIPEHHOIO TpeyrojibHUKa. [Ipu3Haku paBeHCTBa TPEYrOJIbHUKOB.

CaolicTBa ¥ IPU3HAKU NapajuiebHbIX MpsAMbIX. CyMMa YIJIOB TpeyrojibHUKa. BHenHue yrisl
TPEYTOJIbHUKA.

[IpsimoyronbHbIN TpeyroyibHUK. CBOMCTBO MeIMaHbl IPSMOYTOJIBHOTO TPEYTOJIbHUKA, TPOBEAEHHOMN K
runotenyse. [Ipu3Haky paBeHCTBA IPSIMOYTOJIBHBIX TPEYTOIBHUKOB. [IpAMOYTOJIBHBINA TPEYTOJIBHUK C YTIIOM
B 30°.

HepaBseHcTBa B reoMeTpHUN: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOU, TEOpEMa O
OosbleM yriie u OoJblIel CTOPOHE TpeyroyibHUKa. [lepneHuKysp 1 HaKJIOHHAS.

I'eomeTpuyeckoe MecTo TOYEK. buccekrprca yria u CepeJUHHBIN NEPIICHIUKYIIAP K OTPE3KY KaK
F€OMETPUYECKHUE MECTA TOYEK.

OKpy’KHOCTB U KpYT, XOp/ia U INaMeTp, UX CBOICTBA. B3anMHOE pacnoyiokeHne OKpY>KHOCTH U IIPSIMOH.
KacarenbHas u cexymas K oKpykHOCTH. OKpY>KHOCTb, BIIMCAaHHAs B yroj. BrimcanHas u onucaHHast
OKPY’KHOCTH TPEYTIOJIbHUKA.

8 KJIACC

Yertbipéxyronpuuku. [lapamienorpamm, ero npusHaku 1 cBoiicTBa. YacTHble ciiyyan napauieorpaMMoB
(MpsAAMOYTOJILHUK, pOMO, KBaJpaT), UX MPU3HAKU U cBoicTBa. Tpanernus, paBHoOOKas Tparnenus, e€ CBoicTBa
u npusHaku. [IpsMoyroapHas Tpanenus.

Meton yasoenus meauansl. LleHTpanbHas cummerpusi. Teopema daneca u Teopema 0 NponopHHOHANIbHBIX
OTpeE3Kax.

Cpennue IMHUM TPEYroJIbHUKA U Tpanenuu. LleHTp Macc TpeyroibHHKa.

[TonoGue TpeyroabHUKOB, K03 dunmeHt noaodus. [Ipuznaku nogodus TpeyronbHUKoB. [IpuMeneHue
o100Usl IPH pElIeHUH MPAKTUUYECKHUX 3a/1au.

CaoiicTBa momiaaei reomerpuueckux ¢puryp. @opmyssl 11 TUIOIAAN TPEYTOJIbHUKA, TapaJljIeiorpaMma,
pomba u Tpanenuu. OTHOIICHHE TUIOIIAAeH MOJ00HBIX PUTyp.



Brruncnenue miomazaei TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIET4aToi Oymare.

Teopema I[Tudaropa. [Ipumenenue Teopemsl [Tudaropa npu permeHnn MPpakTHISCKUX 3a1a4.

CuHyc, KOCUHYC, TAHT€HC OCTPOT0 yIjla MPSIMOYIOJIbHOTO TPEYrolbHUKA. OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJeCTBO. Tpuronomerpudeckue GpyHkmuu yriaos B 30°, 45° u 60°.

BnucanHbie U IEHTpaIbHBIE YIUIBI, YTOJ MEXAY KacaTeJIbHOW U XOPJAOU. YIUIbI MEXAY XOpJAaMu U
CEeKyIIHMU. BriricaHHbIE M OMCAaHHbBIEC YETHIPEXYTOJIbHUKHU. B3auMHOE pacronoKeHue AByX OKPYKHOCTEH.
Kacanue oxpyxxnocreit. O0mmue KacaTtenbHbIe K JBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUIECKOE TOKAECCTBO. DOPMYITBI
npuBeneHus. Pemenne TpeyroabHUKOB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB. PelieHre npakTH4eckux
3aJa4 C UCIOJIB30BAHUEM TEOPEMBbI KOCUHYCOB M TEOPEMbI CUHYCOB.

[IpeobpaszoBanue nogodus. [logo6ue cOOTBETCTBEHHBIX DJIEMEHTOB.

Teopema o mpon3BeICHUN OTPE3KOB XOPI, TEOPEMBI O MTPOU3BEICHUN OTPE3KOB CEKYIINX, TEOPEMA O
KBaJpaTe KacaTeJIbHOM.

BekTtop, uinHa (MOys1b) BEKTOPA, COHAIIPABJICHHBIE BEKTOPBI, IPOTHBOIIOJIOKHO HAPaBICHHBIE BEKTOPHI,
KOJUTMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpalluu HaJl BeKTopaMu. PaznoskeHue BeKTopa o JByM
HEKOJUTMHEeapHbIM BekTopaMm. Koopauuate! Bektopa. CkanspHoe MPOoU3BeIeHUE BEKTOPOB, IPUMEHEHHUE s
HAXOX/ICHUs JJIMH U YTJIOB.

JlexkapTOBbI KOOPAUHATHI Ha MIIOCKOCTH. Y paBHEHHUsI IIPSIMOIA U OKPY>KHOCTU B KOOPAMHATAX, IEPECEUCHHE
OKPYKHOCTEH U MPSAMBIX. MeTO1 KOOpAUHAT U €ro MpUMEHEHHE.

[IpaBuiibHBIE MHOTOYTONBHUKH. JlJIMHA OKpY>KHOCTH. ['pagycHas u pagiuaHHasi Mepa yriia, BBIYUCICHHE
JUITMH OyT OKpykHOCTei. [Tnomane kpyra, cektopa, cerMeHTa.

JIBM>KEHMSI TUIOCKOCTH U BHYTPEHHHE CUMMETPUU QUTyp (3s1eMeHTapHble npecTaBneHus). [lapamnensHblit
nepeHoc. I1oBopor.



IINIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJ/IBTATDBI

OcBoenne yueObHOTro Kypca «l'eoMeTpus» T0HKHO 00ecrieyuBaTh JOCTHKEHHE HAa YPOBHE OCHOBHOTO
o01iero o6pa3oBaHusl CIEIYIOIUX JUYHOCTHBIX, METAIPEAMETHBIX U IIPEIMETHBIX 00pa30BaTeIbHbIX
PE3YJIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3ySIbTaThl OCBOCHUS IPOTPAMMBI Y4eOHOT0 Kypca «I eoMeTpus» XapaKTepUu3yrOTCs:
I[laTpuoTHyeckoe BOCIUTAHUE:

MPOSIBJICHUEM MHTEpEca K MPOIIJIOMY U HACTOSIIEMY POCCHICKON MaTEMaTHUKH, IICHHOCTHBIM OTHOILIEHUEM
K JOCTH)KEHUSAM POCCUMCKUX MAaT€MAaTUKOB U POCCUMCKON MAaTeMaTUYECKOW LIKOJIbI, K HCIOJIB30BAHUIO 3THX
JOCTHIKEHUH B IPYTHX HAyKaX U MPUKIATHBIX cepax.

I'paxkianckoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBHITIOJIHEHUIO 00S3aHHOCTEH rpaklaHUHA U PEaTN3alliy €ro MpaB, MPEJACTABICHUEM O
MaTeMaTHUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYP, SIBJICHHM, MPOLEAYP IPAXKIAHCKOTO
oOmiecTBa (BEIOOPHI, OMPOCHI U TP.); TOTOBHOCTBIO K 00CYKIEHUIO STUYECKUX MPOOIJIeM, CBSI3aHHBIX C
MPAKTUYECKUM MIPUMEHEHUEM JIOCTHKEHUN HaYKU, OCO3HAHUEM BaKHOCTU MOPAIbHO-3TUYECKUX MTPUHIIUIIOB
B JICSITENILHOCTU YUEHOTO.

TpyaoBoe BociuTanue:

YCTaHOBKOMW HA aKTUBHOE y4aCTHE B PEIICHUH MPAKTHUYECKUX 3a/1a4 MaTEMAaTUYECKON HAITPaBICHHOCTH,
OCO3HAHHEM BaXHOCTH MaTeMaTUYECKOT0 00pa30BaHUS HA MPOTSKEHUH BCEH )KU3HU TSl YCIEIIHON
npohecCuOHANBHOM NeSTENIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHIA,

OCO3HAaHHBIM BHIOOPOM U MMOCTPOCHUEM WHIUBUAYAIBHON TPAEKTOPUU OOPA30BaHMs U )KMU3HEHHBIX [JIAHOB
C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTH4ecKoe BOCIIUTAHUE:

CHOCOOHOCTBIO K OMOIIMOHATIBHOMY U ACTETUYECKOMY BOCTIPUSATHIO MAaTEMAaTUUECKUX 0OBEKTOB, 3a/1aY,
pelieHui, pacCy ACHUI; yMEHHUIO BUJIETh MaTEeMAaTUUECKIE 3aKOHOMEPHOCTH B HCKYCCTRBE.
LleHHOCTH HAYYHOI 0 MIO3HAHUS:

OpHUEHTAIHEeH B JESTEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HayYHBIX MPEICTaBICHU 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS UeIOBEKa, TPUPOJIbI U OOIIECTBA, TOHUMaHUEM MaTeMaTHIeCKO HAyKH KaK
cdepbl 4eTOBeUeCKOH IeITeIbHOCTH, 3TAMOB €€ Pa3BUTHS U 3HAYMMOCTH 7S Pa3BUTHS [IMBUIIU3AIINH;

OBJIAJICHUEM SA3bIKOM MaTEeMaTUKU U MaTEMAaTUYECKOM KYJIbTYPOU KaK CpeJICTBOM NTO3HAHUS MUPA;

OBJIAJICHHEM MPOCTEHIIIMMU HAaBBIKAMH HCCIIEOBATEIBCKON AESTEIbHOCTH.
du3nyeckoe BOCMUTAHUE, POpMUPOBAHHE KYJIbTYPbI 310POBbS M IMOIIMOHAJIBHOTO 0J1arONMOJIyYHsi:

TOTOBHOCTBHIO MPUMEHITh MaTeMaTHUYECKHE 3HAHUS B MHTEPECaX CBOETO 37I0POBBS, BEJICHUS 3JI0POBOTO
oOpa3a Xu3HH (30pOBOE MUTaHKE, COATAaHCHPOBAHHBINA PEKUM 3aHSATHI U OTIBIXA, PETYIApHas pu3ndeckas
AKTHUBHOCTH);

c(hOpMHUPOBAHHOCTHIO HaBbIKA pedieKCHH, IPU3HAHUEM CBOETO MpaBa Ha OIMUOKY U TAKOTO XKe MpaBa
JIPYroro 4yenoBeKa.

JKOJIOTHYeCKOe BOCIIUTAHME:

OpHUEHTAIlMel Ha TPUMEHEHNE MaTeMaTHIeCKUX 3HAHUIA JUIS PEIIeHHUs 33/1a4 B 00JIaCTH COXPAaHHOCTH
OKPY’KaIOIIeH Cpebl, TUTAHUPOBAHMSI IIOCTYITKOB M OLIEHKU X BO3MOKHBIX MTOCJIEICTBHM JIJIS1 OKPYKAIOIEH
Cpebl,

OCO3HaHHEM IJ100aIBHOTO XapakTepa SKOJIOTHYECKUX MPOOJIeM U MyTel X pelIeHusl.

JIMYHOCTHBIE pPe3yJbTaThl, 00eceYrBaONIUe ATANTANNI0 00y4AKIIerocsi K U3MEHS I IHMCH
YCJI0BUAM COLMATBHOM M NIPUPOAHOM Cpeabl:



— TOTOBHOCTBIO K JICWCTBUSAM B YCIIOBUSX HEONPEIEIEHHOCTH, MOBBIILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO JeSTEIIbHOCTh, B TOM YHCIIE YMEHUE YUUThCA Y APYTUX JIIOJIEH,
MpUOOpPETaTh B COBMECTHOM 1€ATEIbHOCTH HOBbIE 3HAHMS, HABBIKYA U KOMIIETEHLIUU U3 OIbITa IPYTHX;

— He00XO0JUMOCTHIO B (POPMHUPOBAHMH HOBBIX 3HAHUI, B TOM 4Kciie (OPMYyTUPOBAThH UIEU, TIOHATHUS,
TUIOTE3bI 00 00BEKTAX U SIBJICHUSX, B TOM YHCJIE paHEE HE U3BECTHBIX, OCO3HABATH JEUITUTHI

COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHMPOBATH CBOE PAa3BHUTHUE;

— CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYALIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIUIO KaK
BBI30B, TPEOYIOIHI KOHTPMEpP, KOPPEKTHUPOBAThH IPUHIUMAEMbIE PEIICHUS U IEHCTBUS, POPMYIHPOBATH
U OLICHUBATh PUCKH U MOCIEACTBUS, POPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHble pe3ynbTaThl OCBOCHHS MPOrpaMMbl yueOHOTo Kypca «I eoMeTpusi» XapakTepus3yroTcs
OBJIAJICHUEM YHUBEPCATILHBIMU NOZHABAMETbHBIMU OeliCMBUAMU, YHUBEPCATIbHBIMU KOMMYHUKAMUGHBIMU

OelicmBUsAMU U YHUBEPCANbHLIMU PECYTAMUGHBIMU OeliCMBUAMU.

1) Vhusepcanvhvle noznasamenshule oeticmsus 06ecnevusam Gopmuposanue 6a306vix KOHUMUGHBIX
npoyeccos ooyuarowuxcs (0ceoenue Memoo08 NOZHAHUSL OKPYICAIOWe20 MUPA, NPUMEHeHUe T0SULEeCKUX,
uccnedo8amenbeKux onepayutl, ymerutl pabomamas ¢ ungopmayuetl).

ba3oBble Jornyeckue aeiicTBUA:

— BBIABJIATH U XapaKTEPU30BaTh CYLECTBEHHbIE IPU3HAKU MATEMAaTUYECKUX OOBEKTOB, OHITUH,
OTHOIIEHUN MEXy MOHATUAMU; (POPMYJIMPOBATH ONPE/CIICHUS IOHITUI; YCTaHABIUBATh
CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAINH, OCHOBAHUS JJIs1 0000IEHHS U CPAaBHEHHS, KPUTEPUU
IIPOBOJMMOIO aHAJIN3a;

— BOCIPHHHUMATH, GOPMYITUPOBATH U IPEOOPA30BHIBATE CYKICHHUS: YTBEPAUTEIbHBIE U
OTpHUIIATENbHbIE, €IMHUYHBIE, YACTHBIE U OOIIHNE; YCIOBHEIE;

— BBISBIIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTUBOPEUHS B (DaKTax, TaHHBIX,
HaOJIIO/IEHUSAX U YTBEPKACHUSX; Ipe/yiaraTh KPUTEPUU JJIsl BBISIBIIEHUS 3aKOHOMEPHOCTEN 1
IIPOTUBOPEYUH;

— ACJIaThb BBIBOJIbI C UCITOJIB30BAHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX U HHAYKTUBHBIX
yMO33KJ’IIO‘-ICHHI>i, YMO38.KJIIO‘I€HHI>'I I1I0 aHAJIOT'HH,

— pa361/1paTL JA0Ka3aTCJIbCTBA MAaTCMATHYCCKHUX YTBep)KIICHI/Iﬁ (HpHMBIC u ot HpOTI/IBHOFO), MMpOBOAUTH
CaMOCTOATCIIbHO HECJIOXKHBIE 10KA3aTCJIbCTBA MAaTEMATHYCCKHUX (i)aKTOB, BBICTPAMBATh apryMmEHTAIHIO,

MIPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKIECHUS;

— BBIOHMpATH c11oco0 penieHus yueOHo! 3aaun (CpaBHUBATH HECKOJILKO BAPUAHTOB PEIICHHUS,
BbIOMpPATh HanboJIee MOIXOASIINHI ¢ YIETOM CaMOCTOSTENbHO BBIACICHHBIX KPUTEPHUEB).

ba3oBrble uccienoBaTebCKe AeiiCTBUA:

— HCIIOJIB30BATh BOIIPOCHI KaK HCCIIe0BaTEIbCKUM HHCTPYMCHT IIO3HAHUA; (I)OpMYJ'II/IpOBaTB BOIIPOCHI,
(pI/IKCI/Ip}IIOH_II/IC poTUBOpPCUHUC, HpO6HCMy, CaMOCTOATCIIbHO YCTaHABJIMBATH UCKOMOC U JTAHHOC,
(bOpMI/IpOBaTB TUnoTe3y, apryMCHTUPOBATHL CBOIO IMO3UIUI0, MHCHHC,

— HpOBOI[I/ITI: 110 CaMOCTOATCIIBHO COCTaBHCHHOMy HHaHy HGCHO)KHBIﬁ 3KCHCpI/IMeHT, HC6OHBH_IO€
HCCJICIOBAHKE TT0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHIECKOro 00bEKTa, 3aBUCUMOCTEH 00OBEKTOB
MEXy COOO;



— CaMOCTOATEIILHO (HOPMYITUPOBATh 000OIIEHHS M BHIBOJIBI IO PE3YIIbTATaM MPOBEAEHHOTO
HaGHIO,[[CHI/IH, HUCCICO0OBAaHUA, OLICHUBATH IIOCTOBepHOCTB HOHy‘-IeHHBIX pe3y.HBTaTOB, BBIBOJIOB 1
000011IEeHMI;

— HPOTHO3UPOBATH BO3MOKHOC PA3BUTHUC IIPOLICCCA, 4 TAKIKC BbIABUT'ATh IIPCAIIOJIOKCHHA O €TO
Pa3BHUTHH B HOBLIX YCJIOBUAX.

Pabora ¢ ungopmanueii:

— BBIABJIATH HEJOCTATOYHOCTh U M30BITOYHOCTh HH(POPMAIIUU, JAHHBIX, HEOOXOUMBIX ISl PEIICHUS
3a7a4M;

— BBIOMPATh, AaHATU3UPOBATH, CHCTEMATU3HPOBATh K HHTEPIPETUPOBATH HH()OPMAIIHIO PA3INIHBIX
BUJIOB U ()OPM IIPEICTABICHHUS;

— BBIOUpaTh (popMy npeacTaBIeHUS HHPOPMALIUU U WIUTFOCTPUPOBATH PEIIaeMble 3a/1a41 CXEMaMH,
JrarpaMMamy, MTHOM rpaduKoi 1 uX KOMOUHAIMSMU;

— OLICHUBATh HAJEKHOCTh HH(OPMALIMY IO KPUTEPUSAM, IPEATIOKEHHBIM YUUTEIEM WU
chOpMYyITUPOBAHHBIM CAMOCTOSTEIBHO.

2) YHuueepcanvrbie KOMMYHUKAMUBHBLE OCliCMBUS 00eCNeuusaom chopmMupo8aHHOCnb COYUATbHbIX
HABbIKO8 00Y4aAOUWUXCAL.

O01menue:

— BOCIIpUHHUMATL U (I)OpMy.]'II/IpOBaTL CYKACHUA B COOTBETCTBUH C YCJIOBUAMUA U LCIISIMHA O6H.[CHI/I${;
SICHO, TOYHO, 'PAMOTHO BBIPAXKATb CBOXO TOYKY 3PpCHUS B YCTHBIX U IIMCbMCHHBIX TCKCTAX, 1dBATb
MOSICHCHUA 110 X004y PCIICHUS 3aa9u, KOMMCHTUPOBATDH l'IOJ'Iy‘ICHHBIfI pe3yJIbTaT,

— B X0/JIe 00CYX/IeHHUS 3a]]aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIaeMOi TeMbI, MPOOIEMbI, perraeMoi
3a/1auu, BHICKA3bIBaTh UJICH, HAIIEJIEHHBIE HA TIOUCK PEIICHHUS; COTTOCTABIISTh CBOU CYXKJIEHUS C
CY>KJICHUSIMH IPYTUX YYACTHUKOB JIUATIOTa, 0OHAPYKUBATh PA3IMYHE U CXOICTBO MO3HIIHI; B
KOpPpeKTHOI opme GopMyIMpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHNS,

— MPEACTABIATH PE3YIbTATHI PELICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEJOBAHMSI, IPOEKTA;
CaMOCTOSITENIbHO BBIOMPATh (POPMAT BBICTYIIEHUS € YIETOM 3a/]a4 MPE3EHTALUN U 0COOEHHOCTEH
ayIUTOPHUHU.

CoTpyaHHY€CTBO:

— IHOHUMATb U UCIIOJIB30BaTh MPCUMYIIICCTBA KOMaHJIHOM 1 HHHHBHHY&HLHOﬁ paGOTBI IIpU pCUICHUN
y‘-Ie6HI)IX MaATEMAaTHYCCKUX 3aJa4,

— MPUHUMATD L[EIb COBMECTHOM JI€ATEIbHOCTH, JIAHUPOBATh OPraHU3alMI0 COBMECTHOM paboThI,
pacripenenaTh BUAbl paboT, J0roBapuBaThCs, 00CYXAaTh MPOLIECC U Pe3yIbTaT paboThl; 0000111aTh
MHEHHSI HECKOJIBKUX JIIOJIEH;

— Yy4acTBOBATh B ITPYNIOBBLIX (popMax paboTsl (00CykaAeHUs, 0OMEH MHEHUSIMH, MO3TOBBIE IITYPMBI U
ap.);

— BBIIIOJIHATH CBOXO HaCThb pa6OTBI U KOOPAWHHUPOBATHE CBOU )ICfICTBI/ISI C ApYruMu 4Ji€CHaMH KOMaH/bI;

— OILICHMBATh KaueCTBO CBOET0 BKJI/1a B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYINPOBAHHBIM
Y4aCTHUKAMH B3aUMOJCHCTBHSL.

3) Vuusepcanvuvie pecynisamuesnsie oeticmaus 0becnevusarm GopmMuposanue cCMulc08blX YCMAHOBOK U



HCU3BHEHHBIX HABLIKOB JTUYHOCMU.

Camoopranmn3anms:

CaMOCTOSITEITLHO COCTABJIATH TUIAH, AJITOPUTM PEIICHHUS 331a9u (WK €0 4acTh), BRBIOUPATh CIIOCO0
pelIeHus ¢ y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yuéTOM HOBOM HH(OpMAIIUH.

CaMOKOHTPOJIb:

— BJAJETh CI0CO0aMH CaMOIIPOBEPKH, CAMOKOHTPOJIA IIPOLIECCa U PE3yJIbTaTa PEIICHUs
MaTeMaTHYeCKOH 3a1auu;

— HOpCABUACTD TPYAHOCTH, KOTOPHLIC MOI'YT BOSHUKHYTH IIPpU PEIICHUHU 3ala4l, BHOCUTb KOPPEKTUBEI B
JCATCIIBHOCTh Ha OCHOBE HOBBIX 06CTOHT€J’IBCTB, Haﬁl[eHHBIX OHII/I6OK, BBIABJIICHHBIX pr,[[HOCTCfI;

— OLIEHUBATh COOTBETCTBUE PE3YJIbTaTa JESITEIbHOCTH TOCTABICHHON LIEJIN U YCIOBUSIM, OOBSCHATh
MIPUYMHBI JOCTUKEHUS WM HEJOCTUKEHUS L€, HAXOAUTh OIINOKY, JaBaTh OLEHKY IPUOOPETEHHOMY
OIIBITY.

INPEJAMETHBIE PE3YJIbTATbBI

OcBoenne yuebHOT0 Kypca «I'eoMeTpus» Ha ypoBHE OCHOBHOTO OOIIEro 00pa30BaHUS JOJKHO
o0ecreunBaTh JOCTIKEHHE CIETYIONINX IPEAMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB:

7 KJIACC

— Pacnio3naBath N3YUCHHBIC TCOMCTPUUCCKHUC (1)I/IprBI, OIpCACIIATL UX B3aUMHOC PACIIOJIOKCHHUC,
I/I306pa)KaTB reoOMCTPHUICCKUC (I)I/Il"ypbl; BBITIOJIHATE YEPTCIKU 11O YCJIOBUIO 3aa1H. I/I3Mep5ITB JINHEMHbBIE
" YTJIOBBIC BCIIMYINHBI. Pemrate 3agaun Ha BEIYHUCICHUE IJIMH OTPEC3KOB U BCJIIMYUH YI'JIOB.

— [Jenate rpy0yto OLIEHKY JIMHEHHBIX U YIJIOBBIX BEIMUMH IPEIMETOB B peaIbHON KU3HHU, pa3MEPOB

MPUPOJHBIX 00BEKTOB. Pa3innuaTe pa3mMepbl 3TUX 0OBEKTOB IO MOPSIKY BETHUUNHBI.
— CTpouThb 4epTekKH K TEOMETPUUECKUM 337a4aM.

— Ilonw3oBaThCs IIpHU3HaKaMH paBCHCTBA TPCYTI'OJIbHUKOB, NUCITOJIB30BATh ITPU3HAKU U CBOMCTBA
paBHO6eI[peHHLIX TPEYIr'OJIbHUKOB IIPpHU PCIICHUU 3a/1aY.

— HpOBOI[I/ITI) JIOTUYCCKUC PACCYKACHUS C UCITIOJIb30BAHUEM I'COMETPHUICCKUX TCOPEM.

— Tlomw30BaThCs IIpU3HAKaMH PpaBCHCTBA MPAMOYT'OJIBHBIX TPEYTrOJIbHUKOB, CBOMCTBOM MCIHAaHHbI,

MIPOBEAEHHON K THIIOTEHY3€ NPSIMOYTOJIBHOTO TPEYTrOJIbHUKA, B PEIIEHUU T€OMETPUYECKUX 3a1ad.

— OnpenensaTs NapauieNbHOCTh MPSIMBIX C IOMOIIBIO YIJIOB, KOTOpPBIE 00pa3yeT ¢ HUMU CEKyIasl.
Onpenenars napauieaIbHOCTh NPSMBIX C IOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK OJTHOM MPSIMOU 110
TOYEK APYrou MpsSMOM.

— Pematsk 3agaun Ha KJIeTYaTOMH 6YM8.PC.

— IIpoBOIUTH BBEIUMCIIEHUS U HAXOJUTh YUCIOBbIE M OYKBEHHbIE 3HAYEHUS YTJIOB B TEOMETPUYECKHX
3a/1a4ax C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJBHUKOB U MHOTOYT'OJIBHUKOB, CBOMCTB YIJIOB,
00pa30BaHHbBIX NPHU MEPECEUECHUH JABYX MapalJIeNbHBIX MPSAMBIX ceKylleil. PemaTs npakTuueckue
3a/1a4d Ha HAXOXKJAEHUE yIIIOB.

— BrageTs noHATHEM reOMETPUUECKOT0 MeCTa TOYEK. Y METh ONpPEAEsATh OUCCEKTPUCY YIJia U
CEpEeIMHHBIN MEPIEHIUKYIISIP K OTPE3KY KaK FT€OMETPUUECKHE MECTa TOYEK.



— @opMyJIHPOBaTh ONPECIICHUS OKPYKHOCTH U KPYra, XOpbl U TUaMETpa OKPYKHOCTH,
MOJIb30BAThCSI UX CBOMCTBAMU. Y METh IPUMEHSThH 3T CBOWMCTBA IPU PELICHUH 3a/a4.

— Brazners NOHATHEM ONMCAHHOW OKOJIO TPEYTOJIBHUKA OKPYKHOCTH, YMETh HAXOAUTH €€ LICHTP.
[Tonp30BaTbes (hakTaMH O TOM, YTO OMCCEKTPUCHI YTIIOB TPEYTOJIbHUKA TIEPECEKAIOTCS B OHOM TOUKE, U
0 TOM, YTO CEpEIUHHBIC NIEPIICHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OAHON TOUKE.

— Buagets noHsTHEM KacaTeabHOU K OKPY>KHOCTH, MOJIb30BAThCSA TEOPEMOM O EPIIEHIUKYISIPHOCTH
KacaTelbHOU U pajguyca, Ipo BEAEHHOTO K TOUKE KacaHUs.

— Ilonw30BaThCs HpOCTCfIH.IHMH TCOMETPUICCKUMU HCPABCHCTBA MU, IOHUMATb UX HpaKTI/I‘ICCKI/If/’I

CMBICJI.

— HpOBOI[I/ITb OCHOBHBIC TCOMCTPHUYCCKUC MMOCTPOCHUS C IOMOIIBIO HUPKYJIA U JIMHEHKH.

8 KIIACC

— Pacmo3HaBaTh OCHOBHBIC BUIbI ‘ICTI)IpéXYTOJII)HI/IKOB, HX OJICMCHTHI, ITI0JIb30BATHCSI UX CBOMCTBaMH
IIpHu pCHICHUH I'COMCTPUICCKHUX 3a1a4.

— HpI/IMeHHTB CBOMCTBA TOYKH nepeceuCHus MEInaH TPCYroJIbHUKA (ueHTpa MaCC) B pCUICHNHU 3aJia4.

— Bnagets nonsTHeM cpez[Heﬁ JIMHUU TPEYTOJIbHUKA U TpalICUUH, IPUMCHATb UX CBOICTBa IIpu
PCUICHUU I'COMCTPHUUCCKHUX 3ajay.

— Ilonbp3oBarbcesa Teopemoii daneca u TEOPEMON O IPONOPLUOHAIBHBIX OTPE3KaX, IPUMEHSTh UX JUIS
peuIeHus NPaKTUYECKHX 3a1a4.

— [IpumensTs npu3Haky 10 100Us TPEYTOJIBHUKOB B PELLIEHUU T'€OMETPUUECKUX 3aj1au.
— Ilonw3oBatbes Teopemoit [Tndaropa miist pereHuss reoMeTpUUECKUX U MPAKTUUECKUX 3a7ad.

— CTpOI/ITB MAaTEMaTUUCCKYIO MOJCIIb B IIPAKTHYCCKUX 3a/ladaXx, CAMOCTOATCIIBHO ACJIATh I-Ie]f)Té)K H Ha
XOOAUThb COOTBCTCTBYIOIUC JAJIMHBI.

— Bnagets noHATHAMU CHHYC4A, KOCUHYCA U TAHI'CHCA OCTPOTO yIJia MIPAMOYTOJIBHOT'O TPEYT'OJIbHUKA.
— Ilonp30BaThCs STUMU HOHIATHS MU JJIs peHICHUS TPAKTUYCCKUX 3a1a4.

— BbruncnsaTe (pa3au4HbIME cr1oco0aMy) MJIOLIAAb TPEYTOIbHUKA U TUIOIaId MHOTOYTOJIBHBIX (PUTyp
(mosB3ysCh, I'/ie HEOOXOIUMO, KAIBKYIATOPOM).

— HpI/IMeH}ITB MMOJIYYCHHBIC YMCHHUS B ITPAKTHYCCKUX 3a/jadax.

— Butazets NOHATHSMU BIIMCAHHOTO U LIEHTPAJIBHOTO YIJjia, UCIIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX
yriax, yriiax Mexay XopJaMu (CEKYIIMMU) U YTJIe MeXKIY KacaTeIbHOW M XOPI0i MpH pEIICHIH
F€OMETPUYECKUX 3a]1ay.

— BunageTs MoHATHEM ONMMCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHSATH CBOWCTBA OIMCAHHOTO
YeTBIPEXYTOJIbHUKA [IPU PEIICHNUH 3a]1a4.

— IlpumeHsTh NONy4YEeHHbIE 3HaHUS Ha IPAKTUKE — CTPOUTHh MaTEMaTHUECKUE MOJIENHN I 33aa4
peanbHOM KU3HU U IPOBOJIUTH COOTBETCTBYIOIINE BEIYUCICHHS C IPUMEHEHNEM 1101001 U
TPUTOHOMETPHH (II0JIb3YSACH, TJI€ HEOOXOAUMO, KATbKYISITOPOM).

9 KJIACC

— 3HaTh TPUTOHOMETPUUECKHE (PYHKIIUU OCTPBIX YIIIOB, HAXOAUTH C UX OMOIIIBIO Pa3INYHbIE



AJIEMEHTHI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA («PEILIEHNE MPSMOYTOJIbHBIX TPEYTroJbHUKOBY). Haxoauts (c

MOMOIIBIO KaJBbKYJISITOPA) JUTMHBI U YTIIBI JUIs1 HETaOJIMYHBIX 3HAUCHUI.

[Tonb3oBatbes opMynaMu IPUBEIEHUS K OCHOBHBIM TPUTOHOMETPHUYECKUM TOKIECTBOM JJIsI
HAaxO0JICHUS COOTHOIIECHUH MEX1Yy TPUTOHOMETPUUYECKUMH BEJTMUMHAMH.

— Hcnonp30BaTh TEOPEMBI CUHYCOB U KOCHHYCOB JUIsI HAXO0XKACHUS PA3JIMYHbIX 3JIEMEHTOB
TPEYTroJbHUKA («PELIEHUE TPEYTOJIbHUKOBY), IPUMEHSATh UX IPU PELICHUH FEOMETPUUECKUX 3aa4.

— Brnagets noasTHsIME TTPpe0Opa30BaHUs IOI00USI, COOTBETCTBEHHBIX AJIEMEHTOB MOJ00HBIX (pUTYp.

— Ilonb3oBatbcest cBOMCTBaAMU MMOAO0OMS MPOU3BOJIBHBIX (DUTYDP, YMETh BBIUNCIATH IMHBI U HAXOIUTh
yrisl y nogo0HbIX Guryp. [lpuMenaTs cBoiicTBa moq00us B MPAKTHUECKUX 3a7a4ax.

— YMeTh NpUuBOAUTH IPUMEPHI TOJIOOHBIX (DUTYDP B OKPYXKAIOIIEM MHUPE.

— Tlonw3oBaThCA TEOpEMaMHU O IMMPOU3BECACHHUHU OTPE3KOB XOPd, O IPOU3BCACHUN OTPE3KOB CCKYIIUX, O
KBagpaTe KacaTeJIbHOM.

— Ilonp3oBaThbes BCKTOpaMH, IIOHUMATb UX FCOMeTpI/I‘IeCKI/Iﬁ n (1)PI3PI‘I€CKPII>1 CMBICJI, ITIPUMCHATDb UX B

pEIICHIH T€OMETPHUECKUX U (PU3UIECKUX 3a]1aU.
— IIpuMeHATh CKansipHOE IPOU3BEICHUE BEKTOPOB U1 HAXO0KICHUS JUIMH U YTJIOB.

— Ilonp30oBaThCst METOAOM KOOpAHWHAT Ha INIOCKOCTHU, HIPUMCHATD €I'0 B PCIICHHUH I'COMCTPUUCCKUX U
MNPaKTUYCCKUX 3aj1ay.

— Brazners NOHATUAMU NIPABUIIBHOIO MHOTOYTOJIBHUKA, JJIMHBI OKPYKHOCTH, JJIMHBI 1YTHU
OKPYKHOCTH M PaJlMaHHON MEPBI yIila, YMETh BBIYUCIIATH IUIOMIAb KPyra U €ro 4acTei.

— IIpuMeHATh NOydeHHBIE YMEHMS B IPAKTUYECKUX 3a7a4ax.

— HaxonauTe ocu (MM LEHTPHI) CUMMETPUU (HUTYD, TPUMEHSTH JBUKEHHS IIJIOCKOCTH B MIPOCTEHIIINX

cllyyasix.

— IIpumeHsTh NOTy4YeHHbIE 3HAaHUS Ha IPAKTUKE — CTPOUTh MaTEMaTHUYECKHE MOJIEIH JUIs 3a/1a4
peanbHOM >KU3HU M IPOBOJIUTH COOTBETCTBYIOIINE BEIYUCICHHSI C IPUMEHEHNEM 110001 U
TPUTOHOMETPUUYECKUX (PYHKLHUH (TOJIB3YSCh, I71e HEOOXOIUMO, KAIBKYJIITOPOM).

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O TPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

7 KJIACC

Aranacsu JI.C., bByry3os B.®., Kagomues C.b. u npyrue ['eomerpus 7-9 knacc AKIHOHEpHOE 00IIECTBO
"N3narensctBO "lIpocBemenne";
BBenure cBoil BapuaHT:

8 KJIACC

ArtanacsH JI.C., byry3os B.®., Kangomues C.b. u apyrue, I'eometpus, 7-9 xiacc, AKIIMOHEPHOE OOLIECTBO
«M3natensctBo «IIpocBenienue ;
Bsenure cBOil BapuaHT:

9 KVIACC

Aranacsa JI.C., byty3oB B.®., Kagomues C.b. u apyrue, ['eomerpus, 7-9 knacc, AKmoHepHOE 00I1IeCTBO
«3narenscTBO «IIpocBemieHue ;



BBenure cBoil BapuaHT:
METOAUYECKHUE MATEPUAJIBI JIJ151 YUUTEJISA

7 KJIACC

DJEeKTPOHHOE MPUJIOKEHUE K YUeOHUKY (Ha caiiTe n3aaTenbcTBa). 7-9 kimacesl. ABTopsl: Atanacsa JI.C.,
Bbyry3os B.®., Kagomues C.b., [lo3usk O.1"., FOauna N.1.

Hunaktuueckue marepuansl. 7, 8 u 9 kinaccos. Aptopsl: 3uB b.I'., Maiinep B.M.

Temaruueckue Tecthl. 7, 8 u 9 xmaccoB. ABropsr: Mumieako T.M., banakos A /1.

CamocrosTenbHbIe U KOHTPOJIbHBIE paboThL. 7-9 kitaccel. ABTop: Muenckas M.A.

Mertonndeckue pekomenaanuu. 7, 8 u 9 xnaccel. ABTopbl: AtanacsH JI.C., byry3zos B.®., 'masros 10.A. u

7p.
8 KJIACC

DJEeKTPOHHOE MPUJIOKEHUE K YUeOHUKY (Ha caiiTe n3garensbcTBa). 7-9 kimaccel. ABTopsl: Atanacsa JI.C.,
Byry3os B.®., Kagomues C.b., [lo3usik O.1"., FOnuna U.A.

Hunaktuueckue marepuansl. 7, 8 u 9 kinaccoB. Aptopsl: 3uB b.I'., Maiinep B.M.

Temaruueckue Tecthl. 7, 8 n 9 xaccoB. ABTopsl: Mumieako T.M., bauakos A /1.

CamocrosTenbpHbIe U KOHTPOJIbHBIE paboThI. 7-9 kitaccel. ABTop: Muenckas M.A.

Mertonndeckue pekomenaanuu. 7, 8 u 9 xnaccel. ABropsl: AtanacsH JI.C., byry3oB B.®., ['masros 10.A. u

Ap.

9 KJIACC

DNEKTPOHHOE MPHIIOKECHUE K YIeOHUKY (Ha caiiTe n3narenberBa). 7-9 kinacceel. ABropsl: AtanacsH JI.C.,
byty3oB B.®., Kagomues C.b., [To3usk O.I'., Onuna U.A.

Junaktnueckue matepuansl. 7, 8 n 9 kiaccos. Aptopsl: 3uB b.I'., Maiinep B.M.

Tematuueckue Tecthl. 7, 8 u 9 kmaccoB. ABTopsl: Mumienko T.M., bauakos A.Jl.

CamocrosTenbHbIe U KOHTPOJIbHBIE paboTh. 7-9 kitaccsl. ABTop: Muenckas M.A.

Metoanueckue pekomenaanuu. 7, 8 u 9 kiaccsl. ABTopsl: AtanacsH JI.C., byry3os B.®., I'nasros 10.A. u

7ip.



OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

7 KJIACC

Skysmart Kiacc
MD0

PO

Yun.py

Chepym
8 KJIACC

Skysmart Kiacc
M0

POII

Yuu.py

Cohepym
9 KJIACC

Skysmart Knacc

M30

POII

Yuu.py

Cohepym

MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA3OBATEJBHOI'O ITPOIIECCA

YYEBHOE OBOPYJOBAHHUE

1. DHnuKIONIE AU

2.CripaBOYHHUKHU

3.Meroanueckue u yueOHbIE TOCOOUS
3.IunakTHuecKuil U pa3laTOUYHbIN MaTepran
4. Tabnuisl

5.YueOHHUKH

6. CripaBOYHUKH

7.Kaprouku

8.Cten bl (MMOCTOSIHHBIE 1 OOHOBIISIEMBIE)
9.Paboune Terpaau






