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PABOYAS ITPOI'PAMMA yuedHOro Kypca «MareMaTuka (yriryoJeHHbIH
YPOBEHb) JIsl 5-6 KJIaCCOB OCHOBHOTO 00111er0 00pa3oBaHusA

IHIOACHHUTEJIBHAA 3AITHCKA
OBIAA XAPAKTEPHCTHKA YYEBHOI' O IIPE/IMETA "MATEMATHKA"

Pabouast mporpamma 1o Marematuke Jijisi 00yJaromuxcst 5-6 kiaccoB pa3padoTaHa
Ha ocHOBe DeiepaabHOr0 rocyJapcTBEHHOTO 00pa30BaTEIBLHOTO CTaHIapTa OCHOBHOTO
o01ero o0pa3oBaHus ¢ Y4ETOM U COBPEMEHHBIX MUPOBBIX TPEOOBAHUM, TIPEIBABIIEMbBIX
K MaTeMaTUYeCKOMY O0Opa30BaHUIO, U TPATUIUNA POCCUUCKOrO 0Opa3oBaHHUs, KOTOPHIE
00€ecCIeurBalOT OBIAJICHUE KIIFOUEBBIMU KOMITETCHIIUSIMH, COCTABJISIIOUTUMU OCHOBY JIJIS
HEMPEPHIBHOTO 00pa30BaHUs U CAMOPA3BUTHUSI, & TAKXKE 1IEJIOCTHOCTh OOIIEKYIBTYPHOTO,
JUYHOCTHOTO M TO3HABATEIBHOTO pa3BUTHsS oOyuawonmxcs. B paboueil mporpamme
YUTEHBI UACH U ToyiokeHus: KOoHIenuu pa3BUTHS MaTEMaTHUUeCKOro oOpa3oBaHUs B
Poccuiickoit @eaeparnuu. B anoxy mmudposoit Tpanchopmaiiuu Bcex chep denoBedeckon
JEATEIbHOCTH HEBO3MOXKHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e€3
0a30BOI MaTeMaTUYeCKOW MOJTOTOBKH. YK€ B IIKOJE MaTeMaTUKa CIY>KUT OMOPHBIM
OpeaAMETOM JUISi HW3YYEHHsS CMEXKHBIX JAUCHUILIMH, a I[IOCJE€ UIKOJbl pealbHOU
HEO0OXOIMMOCTBIO CTAHOBHUTCSI HEMPEPHIBHOE 00pa3oBaHKe, YTO TPeOyeT MOJHOIIEHHON
0a30Bol 00111€00pa30BaTEIHLHOM MOATOTOBKH, B TOM YHCIIC U MATEMATUUYECKOM.

D710 00YCJIOBJICHO TE€M, YTO B HAIIM JHU PACTET YHUCIIO MpodeccHil, CBI3aHHBIX C
HETMOCPECTBEHHBIM TPUMEHEHUEM MaTEMAaTUKU: U B cepe SIKOHOMUKH, U B OU3HECe, U
B TEXHOJIOTMYECKUX O0JIACTAX, U JIaXe B TYMaHUTApHBIX cepax. Takum oOpa3oM, Kpyr
IIKOJBHUKOB, JJIS KOTOPHIX MaTeMaTHKa MOXKET CTaTh 3HAYUMBIM MPEIMETOM,
pacimpsiercs.

[IpakTrueckas TOJIE3HOCTh MAaTeMaTHKUA OOYCIOBJIEHA TeM, YTO €€ MpeaMETOM
SBJIIOTCS (DyHIaMEHTAIbHBIE CTPYKTYPhI HAIIETO MUpPA: MPOCTPAHCTBEHHbIE (HOPMBI U
KOJIMYECTBEHHBIE OTHOUIEHUS OT MNPOCTEMINMX, YCBAUBAEMBIX B HEMOCPEICTBEHHOM
OTIBITE, 0 JJOCTATOYHO CJIOKHBIX, HEOOXOANMBIX JJIS PA3BUTHS HAYYHBIX U MPUKIIATHBIX
ujen. be3 KOHKPETHBIX MaTeMaTUYECKUX 3HAHWUW 3aTPYJIHEHO NMOHUMAHUE NMPHUHLUAIIOB
YCTPOMCTBA M WCIOJB30BAaHUS COBPEMEHHON TEXHUKH, BOCIPUSITHE W WHTEPIPETAIUS
pa3HOOOpa3HOW  COIMANbHOW, HKOHOMHYECKOHW, MOJIMTHYECKOW  HH(OpMaiuu,
ManiodhpexkTUBHA MOBCEAHEBHAS MpaKTHUECKas AesITeIbHOCTh. Kaxaomy 4deloBeKky B
CBOCH KU3HU MPUXOJUTCS BBIMOJHIATH PAaCUEThl U COCTABIIATh AJITOPUTMBI, HAXOJIUTh U
MPUMEHSITH (POPMYJIbI, BIAJETh MPAKTUYECKUMU TPUEMAMH T€OMETPUUYECKUX U3MEPEHUN
U TIOCTPOCHHH, YuTaTh MHGOPMAIIHIO, MPECTABICHHYIO B BHJIC TAOJHUIl, AHArpaMM U
rpauKOB, KUTh B YCIOBUSIX HEONPENCTEHHOCTH M IIOHUMATh BEPOSTHOCTHBIN XapaKkTep
CITyYalHBIX COOBITHM.

OmHOBPEMEHHO ¢ pacmupeHreM chep MpuMEHEHUS MAaTEMAaTUKA B COBPEMEHHOM
obmecTBe BCcE 0oyiee BaXKHBIM CTAaHOBUTCS MATEMAaTHYECKUW CTHJIb MBIIUICHHS,
MPOSIBIISIIOUIMICS B ONpeNeNEéHHBIX YMCTBEHHBIX HaBbIKax. B mponecce H3ydeHus



MaTEeMaTUKd B apceHal MPUEMOB M METOJOB MBILIUIEHUS YEJIOBEKA €CTECTBEHHBIM
00pa3oM BKJIIOUAIOTCS MHIYKIUSA U IeTyKIUs, 0000IEHNE U KOHKPETU3allUs, aHaJIu3 U
CUHTE3, Kiaccu(uKalus U cUcTeMaTu3anus, abctparupoBanue W aHanorus. OOBEKTHI
MaTEMaTUYECKUX YMO3AKIIOYEHHUI, @paBWia HUX KOHCTPYHPOBAaHUSA PACKPBIBAIOT
MEXaHU3M  JIOTHYECKHX  IOCTPOCHHH,  CIIOCOOCTBYIOT  BBIpAaOOTKE  yMEHHSA
dbopMynupoBaTth, 0OOCHOBBIBaTh M JOKa3bIBaTh CYXKICHHUS, TEM CaMbIM pPa3BUBAIOT
JIOTUYECKOE MBIIUICHHE. Beayias poinb NpruHAIEKUT MaTEMaTUKE U B (POPMHUPOBAHUHU
QIITOPUTMUYECKON KOMIIOHEHTBl MBIIUICHUS U BOCIIUTAHUU YMEHHM JE€HCTBOBAaTh IO
3aJlaHHBIM aJTOpPUTMaM, COBEPLIECHCTBOBATh M3BECTHBIE M KOHCTPYHpOBaTh HOBbIE. B
IPOLIECCE PEIICHUs 33]1a4 — OCHOBOM YUEOHOH JEATEIbHOCTH Ha YpOKaxX MaTeMaTHUKH
— pa3BUBAIOTCS TaKXe TBOPUYECKAs U MPUKIIAHAS CTOPOHBI MBIIUICHHS.

OOyueHue mMaTeMaTuke NAaET BO3MOXKHOCTh Pa3BUBATHh y OOYYaIOIIMXCS TOYHYIO,
palMOHANBHYIO U MH(OPMATUBHYIO pe€4Yb, YMEHHE OTOMpaTh HamOoJee MOAXOSALINE
A3BIKOBBIE, CHUMBOJIMYECKHE, TpaUUECKUe CpPEACTBA [JIsl BBIPAKEHUS CYKICHUU U
HaIJIATHOTO UX MPEACTaBICHUS.

Heo0xoauMbIM KOMIOHEHTOM OOIIEH KYyJBTYpbl B COBPEMEHHOM TOJKOBAHHUH
SBJIIETCS 00II€€ 3HAKOMCTBO C METOJJaMU ITO3HAHUS IEUCTBUTEIBHOCTH, IIPEICTABIICHUE
0 MPEAMETE U METOJIaX MaTEeMaTUKH, UX OTIMYUI OT METOJIOB JAPYIHX €CTECTBEHHBIX U
IYMaHUTapHbIX HayK, 00 OCOOECHHOCTSX MPUMEHEHHS MAaTEMaTUKU JUIsl pelICHUs
HAyYHBIX ¥ NPUKIAAHBIX 331a4. Takum o0pa3oM, MaTeMaTHyecKoe 00pa30BaHNEe BHOCUT
CBOM BKJIaJ B (hopMUpOBaHUE OOIIEH KyJIbTYyphl UeJIOBEKA.

W3yueHne MaTeMaTUKH TakXke CHOCOOCTBYET JCTETHUYECKOMY BOCIHUTAHUIO
YeJlOBEeKa, MOHMMAaHWI0 KpacoThl M M3SLIECTBA MAaTEMAaTHUYECKHX PaCCyKICHUH,
BOCHIPUSATHIO FTEOMETPUUECKUX (POPM, YCBOCHHIO HJIEU CUMMETPUH.

HEJIH U3YYEHHUA YYEBHOI' O KYPCA

[TproputeTHBIMH LIETIMU O0yUEHUSI MaTeMaTHUKe B 5-6 Kilaccax sIBJISIOTCS:

— TPOAOKEHUE (POPMHUPOBAHUS OCHOBHBIX MaTeMAaTUYECKUX MOHATUN (YHUCIIO,
BEJIMYMHA, TeoMmeTpuyeckas ¢urypa), oOecrneuuBarOlmUX MPEEeMCTBEHHOCTh U
NEPCHEKTUBHOCTh MaTEMAaTUYECKOTO 00pa30BaHMs O0yUaArOIIMXCS;

— pPAa3BUTHE HHTEIUIEKTyaJIbHIX M TBOPYECKUX CHOCOOHOCTEH OO0y4arommxcs,
MO3HABATEILHON AaKTHUBHOCTH, HMCCIIEOBATEIbCKUX YMEHUH, MHTEpeca K H3yUeHHUIO
MaTeMaTHKHU;

— TOJBEACHWE OOYYalOUIMXCsS Ha OCTYIMHOM JJisi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBS3M MAaTEMaTUKU U OKPYKAIOIIEro MUPa;

— (¢opMupoBaHue (PYHKIMOHAJIBHOW MaTeMaTUYeCKOW T'PaMOTHOCTH: YMEHHS
pacro3HaBaThb MaTeMaTh4eckue OOBEKThl B PEANBHBIX KU3HEHHBIX CHUTYalLUsX,
OPUMEHATh OCBOCHHBIE YMEHHUS JI PEIICHUS NPAKTHUKO-OPHUEHTUPOBAHHBIX 3ajad,
UHTEPIIPETUPOBATh TMOJyUYEeHHBbIE pPE3yJbTaThl M OIICHMBATh WX HA COOTBETCTBHE
NPaKTUYECKON CUTYyallUH.



OCHOBHBIE JIMHUM COJEp)KaHHUS Kypca MaremMaTMKu B 5-6 Kiaccax —
apuMeTHyecKkass U reoMeTpuyecKasi, KOTOPhIe Pa3BUBAIOTCS MapallebHO, KaXKas B
COOTBETCTBUHU C COOCTBEHHOH JIOTMKOM, OJHAKO, HE HE3aBUCUMO OJIHA OT JPYTOH, a B
TECHOM KOHTAaKTE€ W B3aUMOJCHUCTBUU. Takke B Kypce IPOUCXOJHUT 3HAKOMCTBO C
AJIIEMEHTaMH aJIreOpbl U ONMUCATETLHON CTATUCTUKHU.

Wzyuyenne apudmMerndyeckoro maTepuajga HAYMHAETCS CO CHCTEMaTH3alluu U
pPa3BUTHS 3HAHUM O HATyPAJIbHBIX YMCIIAX, IOJIYYEHHBIX B HAYaJIbHOU miKouie. [Ipu aTom
COBEPILICHCTBOBAHUE  BBIUUCIUTEIBHOM  TEXHUKM U (OpMUpPOBAaHME  HOBBIX
TEOPETUYECKUX 3HAHUM COYETAETCS C pa3BUTHEM BBIYMCIUTEIBHONW KYyJIbTYpHI, B
YaCTHOCTU C OOyYeHHEM MNPOCTEHIIMM TpuéMaM MPUKUIKH U OLICHKU PEe3yIbTaToOB
BBIYUCIIEHUN. M3yueHne HaTypallbHbIX YHCEII MPOAOIJIKAETCS B 6 KilacCe 3HAKOMCTBOM C
Ha4yaJbHBIMU MOHATUSAMU TEOPUU JETUMOCTH.

Jpyroii KpynHblii OJOK B COAEPKaHUM apUPMETHUYECKON JIMHHUM — 3TO JAPOOH.
Hauano u3ydeHusi 0ObIKHOBEHHBIX M JIECATUYHBIX APOOEH OTHECEHO K 5 Kiaccy. DTO
NEPBBIN 3Tal B OCBOEHUH JIpO0OEi, KOrJa MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH U/ICSIMU,
HNOHATUAMU TeMblL. [Ipr 3TOM paccMoTpeHrne OOBIKHOBEHHBIX APOOEH B OJIHOM 00BbEME
IOpPEIIIECTBYET U3YUYEHHUIO JECATUYHBIX JPOOEH, UTO 11eaeco00pa3Ho C TOUYKU 3pEHUs
JIOTUKM W3JI0)KEHUS] YHUCJIOBOM JIMHHWH, KOTJA IPAaBWJIA JEUCTBUM C JECATHYHBIMU
IpOOsIMH MOKHO OOOCHOBATh YK€ U3BECTHBIMM aJITOPUTMAMU BBIIOJHEHUS JEHCTBUIM C
OOBIKHOBEHHBIMU APOOSIMU. 3HAKOMCTBO C JICCATHYHBIMU JAPOOSIMU  PACIIUPUT
BO3MOXXKHOCTH JJII TOHUMaHUS OOYyYaroIIMMUCA NPUKIAAHOIO NPUMEHEHHUS HOBOMU
3aMKMCH TPHU U3YYEHUH APYIUX MNPEeIMETOB U MPU MPAKTUYECKOM HUCIOJb3oBaHUU. K 6
KJIACCY OTHECEH BTOPOM 3Tal B U3yYEHUU APOOEil, rie MPOUCXOAUT COBEPIIEHCTBOBAHUE
HABBIKOB CPaBHEHMS W NpeoOpa3oBaHUs ApoOei, OCBOCHHE HOBBIX BBIYMCIMTENIBHBIX
QITOPUTMOB, OTTAYMBAHUE TEXHUKHU BBIYMCIEHUI, B TOM YHMCIIE 3HAYEHUI BBIPAKEHUI,
coepkalux U OOBIKHOBEHHbIE, U JECSITHUYHBIE APOOH, YCTAHOBJIEHUE CBA3EH MEXKIY
HUMH, pacCMOTpeHHE MpHEMOB pelleHus 3agad Ha JapoOu. B nHauane 6 kiacca
IIPOUCXOJNUT 3HAKOMCTBO C MOHSITUEM MPOLEHTA.

Oco0OeHHOCTHIO U3YUYEHHUS MOJIOKUTEIbHBIX U OTPULIATEIBHBIX YHCEIl SIBISIETCS TO,
YTO OHU TaK)X€ MOIYT PacCMaTpUBAaThCA B HECKOJIBKO 3TamnoB. B 6 kiacce B Havaie
nu3ydeHHs: TeMbl «IlONOKHUTENbHBIE M OTPULIATENBHBIE YHMCIA» BBIACISETCA IMOATEMA
«llenble uncna», B paMKax KOTOPOM 3HAKOMCTBO C OTPULATEIbHBIMM YHCIAMH U
JNEUCTBUSMHU C MOJOKUTEIbHBIMU U OTPULATEIBHBIMU YUCIIAMHA ITPOUCXOIUT HA OCHOBE
COZEPKATEIBHOIO MOJAXO0AAa. OTO IO3BOJIIET HA JOCTYIIHOM YPOBHE IO3HAKOMUTH
yYaIlIMXCSl MPAKTUUYECKH CO BCEMH OCHOBHBIMU MOHATHUSIMH TE€MBI, B TOM YHCIE U C
npaBujaMH 3HAKOB TIPU  BBITIOJIHEHUH apU(METUUECKUX JICHCTBUM. N3yueHune
palMoHaIbHBIX YUCENl HA 3TOM HE 3aKOHUYMTCS, a OyAeT MPOJOJIKEHO B Kypce anreopsl 7
KJ1acca.

[Ipu oOydeHuM peEIICHHIO TEKCTOBBIX 3aJad B 5-6 Kiaccax HCIONb3YHOTCS
apumeTrnyeckue MpuUEMb penieHus. TeKCTOBBbIE 3aJauu, pellaeMble MpH OTpabOTKe
BBIYMCIIUTEIBHBIX HAaBBIKOB B 5-6 Kjaccax, pacCMaTpPUBAIOTCA 3aJadyd CIEAYHOIINX



BUJIOB: 33/1a4y Ha JIBUYKEHUE, HAa YaCTH, Ha MOKYIIKH, HA padOTy U MPOU3BOIUTEIBHOCTD,
Ha MPOLIEHTHI, HA OTHOILIEHUS U Iponopuuu. Kpome Toro, o0yyaromumecs 3HaKOMSATCS €
npuéMaMy pelieHus: 3agady 1mepedopoM BO3MOXKHBIX BAapUaHTOB, ydarcs paboTaTh C
uHpopMaluen, peAcTaBIeHHON B (hopMe TabJIUI WIN JUarpamm.

B pabGoueit mporpamMme mpeaycMOTpeHO (HOPMHUPOBAHHUE IMPOIIECICBTHUYCCKIX
anredpanvecKux npeacTaBieHuil. bykBa kak CHMBOJ HEKOTOPOTO YUCIAa B 3aBUCUMOCTH
OT MaTeEMaTUYECKOr0 KOHTEKCTA BBOJIUTCS ITOCTENEHHO. ByKBEHHass CHMBOJIMKA IIUPOKO
UCIOJIb3YETCSl TPEXKAE BCEro JUisl 3allucu OOLIUX YTBEPXKIECHUH U MpPEaIoKEHUM,
(GopMyJl, B YAaCTHOCTH JUJIsl BBIYHUCICHHUS TE€OMETPUYECKUX BEIMYUH, B KauyecTBE
«3aMECTUTEISD YNCIIA.

B xypce «Marematukm» 5-6 KJIacCOB NPEACTaBIEHA HArjsgHas T€OMETPHS,
HaIlpaBJI€HHas Ha pa3BUTHE OOPA3HOTO MBILUIEHHS, IPOCTPAHCTBEHHOTO BOOOpaXEeHUs,
U300pa3UTENbHBIX YMEHUW. DTO BaXKHBIA 3Tall B W3YYEHUU TE€OMETPHH, KOTOPBIH
OCYLIECTBIISIETCS HA HATJISHO-TIPAKTHYECKOM YPOBHE, ONMPAETCS HA HATJIsIHOOOpa3HOoe
MbllIeHHe oOydvaroniuxcs. bonbpmas poiab OTBOAUTCS MPAKTUYECKOH ESITEIBHOCTH,
OMbITYy,  JKCIEPUMEHTY,  MojJenupoBanuio.  OOyuaromuyecs  3HAKOMATCS — C
reOMEeTpUYECKUMHU (pUrypaMu Ha IUIOCKOCTH U B NPOCTPAHCTBE, C MX MPOCTEHIIMMU
KOHQUTypalMsMH, ydaTcs H300pakaTb UX Ha HEJIMHOBAHHON M KieTyaToM Oymare,
paccMaTpUBaIOT UX IIPOCTENIINE CBOMCTBA. B Iporecce n3yyeHus HariasHOM reOMETpUI
3HAHUS, TOJIyYEHHbIE OOYYaIOLIMMUCS B HA4yaJbHOM IIKOJE, CHUCTEMAaTU3UPYIOTCS U
PaCIIUPSIOTCA.

MECTO YYEBHOI'O KYPCA B YYEBHOM IVIAHE

CornacHo yueOHOMY IJIaHy B 5-6 Kilaccax M3yd4aeTcs MHTETPUPOBAHHBIN MPEAMET
«MaremaTuka», KOTOPBIM BKJIIOYAeT apu(PMETHUEeCKUil MmaTepual U HarisIHyro
reOMETPUI0, a TaKXK€ MPONENEBTUYECKUE CBEJECHUS M3 anreOpbl. YUeOHbIN IJaH Ha
U3y4YeHHEe MaTeMaTUKH B 5-6 kjacce Ha yriyOJIEHHOM ypOBHE OTBOAUT 6 yUeOHBIX 4acoB
B HEJIEJII0, B TEUEHHUE KaXKI0T0 roja o0ydeHus, Bcero 416 yueOHbIX yaca.

COAEPKAHHUE YYEBHOI'O KYPCA "MATEMATHUKA"
5 KIIACC

Mamemamuueckuit A3b1K

MaremaTuyeckre BBIPAKEHHS. 3alKCh, YTEHHE M COCTABIICHUE BBIPAKECHUII.
3HaueHue BbIpakeHus. Martematuueckue wMozenu. IlepeBox ycnoBus 3amadum  Ha
MaTeMaTh4eckuii s3bIK. PaboTa ¢ MarematwmdecKuMu MojeiasMu. Meton mpol u
ommnOok. Metox nepedopa. SA3pik u noruka. BeickaszpiBanus. OOmIMe yTBEP>KICHHUS.



YTBepxkacHUS 0 cymecTBoBaHUU. CrHocoOBI J0Ka3aTeNbCTBA OOIIMX YTBEPIKIACHHUH.
Bsenenune 0003HaueHUN

Hamypanovusie yucna u nyo

HatypanbHoe wumcno. Psng wHatypanbHbix umcen. Yucino 0. H3oOpaxenue
HATypaJbHBIX YHCEJ TOYKAMU HAa KOOPAMHATHOW (4ncioBoil) mpsamoi. [lo3unmoHHas
cucrema cuucieHus. Pumckas Hymepanuss Kak IIPUMEpP HEMO3WLMOHHOW CHUCTEMBI
cuucienus. JlecatuuHas cucrema cyucieHus. CpaBHEHUE HATypalbHBIX YHCED,
CpaBHEHHME HaATypajdbHbIX uyucenl ¢ HyaéM. CnocoObl cpaBHeHUs. OKpyTiieHHE
HaTypanbpHbIX unceln. CliokeHre HaTypajabHBIX YMCEJ; CBOMCTBO HYJISI IIPU CIIOKEHUMU.
Boluntanue kak jAeiicTBue, OOpaTHOE CIOXKEHHIO. YMHOKEHUE HATypalIbHbIX YHCEN,
CBOICTBa HyJs W E€OUHUIBI NPU YMHOXXEHUU. [leneHue kak paeiicTBue, oOpaTHOe
YMHOXEHHIO. KOMITOHEHTBI neWCcTBUM, CBA3b MexAy HMMH. [IpoBepka pesyinbprara
apumernyeckoro neiictBus. [lepemecTurenbHoe U coueTaTeIbHOE CBOMCTBA (3aKOHBI)
CIOXKEHUS W YMHOXEHHUSA, PACHpPEEIUTEIIbHOE CBOMCTBO (3aKOH) YMHOXEHHS.
Hcnonb3zoBanue OykB 11 0003HAYEHUS HEM3BECTHOTO KOMIIOHEHTA W 3allMCH CBOMICTB
apu(pMETHYECKUX NEHCTBUN. JlenuTeny u KpaTHbIEC YHCIa, PA3I0KEHHE HA MHOKUTEIH.
[Ipocteie u coctaBuble uncna. [Ipuznaku neaumoctu Ha 2, 5, 10, 3, 9, 4, 25. /lenenue ¢
octaTkoM. CTeneHb ¢ HATypaJbHBIM II0Ka3aTelIeM. 3aluCh YHCIA B BHJE CYMMBI
paspsaHbIX ciaraemblX. YuciaoBoe BbIpaKeHHME. BblUnciieHME 3HAYEHUM YHCIIOBBIX
BBIDAKCHUM; TMOPSAIOK BBIIOJIHEHUS JAEUCTBUU. lcmosib30BaHME IIpYU BBIYHCICHUSX
NIEPEMECTUTENBHOIO M COYETATEJIBbHOIO CBOMCTB (3aKOHOB) CJIOXEHUS M YMHOXECHUS,
pacnpenenuTeabHOI0 CBOMCTBA YMHOXKEHHS.

/Jlpoou

[IpencraBienre o apodu Kak croco0e 3amucH 4acTu BeaMYHHBI. OOBIKHOBEHHBIC
npobu. IlpaBunbHbIE W HeNpaBuibHBIE ApoOu. CMmeraHHas apoOb; MpeACTaBICHHUE
CMEIIIAHHOMW JPpOOM B BHJIC HEMPABUIBHOU JIPOOH M BBHIACICHHUE 10N YaCTH YUCiIa U3
HeMnpaBuIbHOU Mpodu. M300pakenne apodeit ToukamMu Ha YUCIOBOM TIpsiMoii. OCHOBHOE
cBorictBo npobu. Coxparmienue apoOei. I[IpuBenenne apodM K HOBOMY 3HAMEHATEINIO.
CpaBHenue apo6Oeit. CinoxkeHue U BbIYMTaHKHE Ipo0Oeil. YMHOXKEHHUE U JeeHue Npooek;
B3aMMHO-00paTHbIe ApoOu. HaxokaeHwe dYacTu IMenoro M Ieloro Mo €ro 4YacTH.
Hecaruanas 3anuch apooeit. [IpeacraBienue necaTuaHon ApoOu B BUE OOBIKHOBEHHOIA.
N3o0paxkeHne IeCATHUYHBIX JApoOeH ToukaMu Ha 4YHCIOBOM TipsiMon. CpaBHeHUE
JNECATUYHBIX JpoOeil. Apudmernuueckue ACHUCTBUS € ACCATUYHBIMU APOOSMHU.
OxkpyryieHUE AECATUYHBIX IPOOEi.

Pewenue mexcmoeuwix 3a0au



Pemienne TekCcTOBBIX 3a7ay apu(pMETHUECKUM CIocoOoM. PerieHue oruyeckux
3aia4. Pemenue 3amau rnepeOoOpoM BceX BO3MOXKHBIX BapuaHTOB. M cmosb30BaHue MpH
pemieHnH 3amad  TabmuIl W cxeM. PemieHue 3amad, coaepiKalux 3aBHCHUMOCTH,
CBSI3BIBAIONIME BETUYMHBI: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1I€HA, KOJTUYECTBO, CTOUMOCTb.
EnuHumer usmeperus: Macchl, 00bEMa, IEHBI; pacCTOSHUS, BpeMeHHU, CKOpocTh. CBS3b
MEXIy CAMHUIIAMYU H3MEPEHUS KaXI0W BeTMYUHBI. Pelienre OCHOBHBIX 3a/1a4 Ha IPOOH.
[IpencraBiieHre TaHHBIX B BUE TA0JIMII, CTOJOYATHIX JUATPAMM.

Haznaonaa zeomempus

Harnsgasle npencraBiaeHus o GUrypax Ha INIOCKOCTH: TOYKa, IpsiMasi, OTPE30K, JIyd,
yroJi, JIOMaHasi, MHOTOYT'OJIbHUK, OKPYXHOCTb, Kpyr. YToJI. [IpsiMOM, OCTpBId, TylON U
pa3BEPHYTHIN yribsl. JUIMHA OTpe3Ka, METPUYECKHUE €IWHULBI JUIMHBL. J[JIMHA JTOMaHOH,
IIEPUMETp MHOIOYroJibHUKAa. M3mepeHue ¥ 1IOCTPOEHHE YIJIOB C  IIOMOIIBIO
TpaHcnoptupa. Harnsansle nmpencraBieHust 0 GUrypax Ha MJIOCKOCTU: MHOTOYTOJIbHUK;
NPsIMOYTOJIbHUK, KBaJpaT; TPEYTroibHUK, O paBeHCTBe ¢uryp. M3o0paxenue ¢uryp, B
TOM 4HCIie Ha Kiertdatod Oymare. IlocTpoeHue koHpuTrypamuii U3 yacteil npsMou,
OKPY>KHOCTH Ha HEJIMHOBAHHOW U KJieTyatoi Oymare. Mlcnoap30BaHre CBOMCTB CTOPOH U
yIJIOB NPSIMOYTOJIbHMKA, KBagpaTa. [lmomans mpsAMOYrojJbHUKa W MHOTOYTOJIBHUKOB,
COCTaBJICHHBIX U3 MPSIMOYTOIBHUKOB, B TOM 4Kclie GUTYp, N300paXEHHBIX HA KJIETYATOM
Oymare. EnuHunbl  u3MepeHus — miomanu.  HarnmsgHele  mpeacTaBieHUsT O
IPOCTPAHCTBEHHBIX (hUTypax: MPSAMOYTOJbHBINA Mapayjenenunes, Ky0, MHOTOTPAHHUKH.
N300pakeHne MpoCTeUIUX MHOTOTPaHHUKOB. Pa3BEépTku kybOa W mapasiesenurena.
Coznanvue Mojenel MHOTOTPAaHHUKOB (M3 Oymaru, MPOBOJIOKM, IUIACTUIMHA U Ap.).
O0BEM NPAMOYTOIBHOTO Napajuienenumnena, kyoa. Eqununel usmepenus: oobéma.

6 KJIACC

361K u 102uKka

[lonarue otpumanusi. [IpotuBopeune. OtTpuniaHue OOIMMX  BbICKa3bIBAHMIA.
OTtpunianue BbICKa3bIBaHUM 0 cyriecTBOBaHUU. CIIOCOOBI BRIpAXKEHUS OTPUIIAHUS OOIITNX
BBICKA3bIBAHUH 1 BHICKA3bIBAHUM O CYLIECTBOBAHUHU B €CTECTBEHHOM SI3BIKE.
[lepemennas. Brplpaxkenus ¢ nepeMeHHbIMU. [IpemyiokeHuss ¢ NEpPEMEHHBIMU.
[Tepemennast u kBaHTOPbI. OTPUIIAHUE YTBEPKIACHUN C KBAHTOPAMHU.

Hamypanovnsie uucna
ApudmeTnueckue JEHUCTBUS C MHOTO3HAYHBIMH HATYPaJbHBIMH  YHCIAMH.

UucnoBbie BBIpAKEHUS, TOPSAOK JIEHCTBUM, HCIOIb30BaHHE CKOOOK. Vcmombp3zoBanue
IIPU  BBIYHCIICHUSAX IIEPEMECTUTENBHOTO M COYETATENBHOIO CBOMCTB CIIOKEHHS U



YMHOXKEHHUSI, PACIPEEIUTENILHOIO CBOMCTBA yMHOXeHHs. OKpyriieHHe HaTypalbHBIX
yycen. JlenmuTenu M KpaTHbIE YHUCIA; HAaWOOJBIIUK OOIIMIA JEeNUTeTh U HauMEHbIIee
oO1ee kpaTHoe. [Jen1MMocTh CyMMBI U POU3BeIeHUs. JleTieHne ¢ 0CTaTKOM.

Jlpoou

OObIkHOBEHHas1 JpoOb, OCHOBHOE CBOMCTBO JpoOW, COKpaIleHHue ApoOei.
CpaBHEHHE M ynopsIo4YMBaHuE ApoOeil. PemieHuwe 3agay Ha HAaXO0XKJIEHHUE YacTH OT
LEJIOTO U LIEJIOTO MO €ro yactu. J{poOHoe uncio kak pe3yibTat aenenus. [Ipeacrasienue
JECATUYHOU ApoOu B BHUAEC OOBIKHOBEHHOW APOOM M BO3MOXKHOCTH MpPEACTaBICHUS
OOBIKHOBEHHOH Ipo0Ou B BUJAE JECATUUHOM. JlecsaTuuHbIe JpoOU U METpUYECKask CUcTeMa
Mep. ApudMeThyeckue ACUCTBUST U YHCIOBBIE BBIPAKEHHS C OOBIKHOBEHHBIMU H
JNEeCATUUHBIMU Jpo0siMu. OTHomieHue. JlegeHwe B JaHHOM OTHouleHuH. Macmrao,
nponopuus. lIpumeHenue npomopumii npu peueHud 3agad. llonstme mnpoueHra.
BrluncieHne NponeHTa OT BEJIWYMHBI M BEIWYMHBI IO €€ MNpoueHTy. BelpakeHue
MPOIICHTOB JIECATUYHBIMU Jpo0simu. Pemenue 3amad Ha mnpoueHTtsl. [Ipocroit
MPOLEHTHBIN pOCT. CIIOKHBIM NMPOLEHTHBIM POCT. BhIpakeHne OTHOILICHHS BEJIWYHH B
IIPOLICHTAX.

Honosxcumenvuoie u ompuuamesibHble Hucjia

[lonoxurenbHble W OTpULATENbHbIE uucha. Llempie uyncma. Monayns uucna,
reOMeTpUYECKasi UHTEpIpeTalus MOy uncia. M300paxenue yncen Ha KOOPIUHATHON
npsmoil. YucnoBble npomMexyTku. CpaBHeHue uucen. ApupmeTHdecKue ACUCTBUS C
MTOJIOKATENIBHBIMU M OTPULIATENIbHBIMHU YHMcCIamMu. [IpsMOyrospHas cucremMa KOOpAWHAT
Ha MIockocTu. KoopaMHaTel TOUKM Ha IUIOCKOCTH, abcuucca U opauHata. I[loctpoenue
TOUYEK U (PUTYP Ha KOOPJAUHATHOMN TIOCKOCTH.

EyKGeHHble BbIPDAINCCHUA

[Ipumenenue OyKB AJid 3alMCH MATEMAaTHYECKUX BBIPAXKEHUNW W TPENJIOKECHHM.
CpoiictBa apudmeTnueckux JeHCTBUN. DyKBeHHbIE BBIpaXKEHUS UM  UYHUCIOBBIC
MOJACTAHOBKU. DyKBEHHBIE pAaBEHCTBA, HAXOXJACHUE HEU3BECTHOIO KOMIIOHEHTA.
Packpritie cko6ok. Koaddunment. ITogoOHbIe caraeMmele.

YpaBHEeHHE KaK IPEMJIOKEHHE C OJHOM WIM HECKOJIBKMMH IEPEMEHHBIMU.
Kopenb ypaBHeHUs1. MHOXECTBO KOPHE.

OCHOBHBIE METO/Ibl DEILICHUS YpaBHEHW: METOJ Mpo0 U OUIMOOK, METOJ
nepebopa, paBHOCUIILHBIE TPEOOPA3OBAHMSL.

Pewmenne ypaBuenui. Pemenre 3a1aqy METO0M YPaBHEHUM.

®opmysl; GopMyJibl IEPUMETPA U IJIOLIAAHN IPSIMOYTOJIbHHKA, KBaJpaTa, 00bEMa
napajuieJienunena u Kkyoa.



Pewienue mexkcmoswix 3aoau

Pemenne TekCcTOBBIX 3amad apudmeTHdeckuM crocoOom. Permenue ormaeckux
3amad. Pemienuwe 3amau mepeOOpoM BceX BO3MOXKHBIX BapuaHTOB. PeleHue 3ajaady,
COAEPKAIIUX 3aBUCHUMOCTH, CBSI3BIBAIOIIMX BEIWYHUHBI: CKOPOCTh, BPEMS, PACCTOSHHUE;
1IeHa, KOJIMIECTBO, CTOUMOCTD; TIPOU3BOIUTEILHOCTD, BpeMsi, 00béM paboThl. EnuHuIbl
U3MEPEHUS: MaCChl, CTOMMOCTH; PACCTOSHHSI, BPEMEHHU, CKOpOCTH. CBS3b MEXITY
€AMHULIAMHU U3MEPEHHS KaKI0M BEJIMUMHBI. Perenne 3a1a4, CBI3aHHBIX C OTHOLIEHUEM,
MPOMOPIIMOHAILHOCTHIO BEJIMYKH, TPOLIEHTAMU; PEIICHHE OCHOBHBIX 3aj]1a4 Ha JApoOU U
npouieHThl. OlleHKa U TPUKUJKA, OKpyriieHue pesyibrara. CocTaBieHHEe OYKBEHHBIX
BBIPOKEHUI MO YCIOBHMIO 3adaud. lIpencraBieHre MaHHBIX C MOMOIIBIO TaOJIUIl U
muarpamMM. CrosnOuaTele OuUarpamMMbl: YTEHHE M MOCTpoeHue. YUTeHue KpyroBbIX
JIAArpaMM.

Jlocuueckoe cneoosanue

[lonsitue normueckoro ciuenoBanud. Ortpunanue crnenoBanud. (OOpaTHoe
yTBepxaeHue. ClenoBaHue U paBHOCUIBLHOCTh. ClieIOBaHUE U CBOMCTBA MPEIMETOB.

Haznaonasa zeomempusn

Harnsinnele npeactaBienus o Gpurypax Ha II0CKOCTH: TOUYKA, MPsAMast, OTPE30K, Iy,
yTOJI, JOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJBHUK, TPEYTOJIBHUK, OKPYKHOCTb, KPYT.
BzauMHOe pacronokeHue ABYX MpPAMBIX Ha IUIOCKOCTH, NapajuleibHbIE NpPsIMBIE,
MIEPIIEHAUKYJISIpHBIE ITpsAMBIE. VI3MepeHne pacCTOAHUI: MEXKy IByMsI TOUKAMH, OT TOUKHU
JI0 TIPSIMOM; JUIMHA MapIIpyTa Ha KBaAPaTHOM ceTke. MI3MepeHune u nocTpoeHue yIjoB ¢
IIOMOILIBI0 TPAHCHOPTHUPA. BHUABI TPEYroJbHUKOB: OCTPOYIOJBHBIM, MPSMOYIOJIBbHBIN,
TYHOYTOJIbHBIN; PaBHOOEIPEHHBIN, PaBHOCTOPOHHUN. UeTHIPpEXYTOMBbHUK, MPUMEPHI
YEThIPEXYTOJIBHUKOB. [IpsIMOYronbHUK, KBaApar: HCIIOJIb30BAHUE CBOWCTB CTOPOH,
yIJI0B, AuaroHasneil. Mzobpaxxenune reomeTpuueckux GUryp Ha HEJIMHOBaHHOM Oymare C
WCIIOJIb30BAaHUEM IIUPKYJIS, JMHEWKH, YTOJbHUKA, TpaHcrnoprtupa. llocTtpoenuss Ha
kieryaton Oymare. Ilepumerp MHOroyroasHuka. [lonaTue muomanu GUrypsl; eTMHULBI
u3Mepenus mioniaau. [pubmmkéHHoe m3Mepenue miomaau Quryp, B TOM 4Yuciie Ha
kBagpaTHOU ceTke. [IpubnmxéHHOEe M3MEPEHUE JIJTMHBI OKPYXXHOCTH, TUIOIIAAU Kpyra.
CuMmMmeTpus: LEHTpajbHas, oOceBas W 3epKanbHas cummerpu. IloctpoeHue
CUMMETPUYHBIX Guryp. Harnmsmueie mpeacTaBieHUsT O MPOCTPAHCTBEHHBIX (UTYpax:
napajuienenunen, kyO, mnpusma, NOHpaMuia, KOHYC, UWIMHIAp, map u cdepa.
N3o00paxenne mnpocTpaHCTBEHHbIX Quryp. I[lpumepsl pa3BEPTOK MHOTOTPaHHHUKOB,
mwMHApa U koHnyca. Co3mgaHue Mojenedl NpOCTPaHCTBEHHBIX ¢(uryp (u3 Oymarw,



IIPOBOJIOKH, IJIACTUIIMHA U JIp.). [loHsTHE 00bEMa; enuHuLIbl u3MepeHust 00béMa. O0BEM
IPsIMOYTOJIBHOTO Mapajuierenuneaa, Kyoa.

IINIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATbBI

JUYHOCTHBIE PE3YJIbTAThHI

Jluunocmnule pezynromamsl OCBOCHHMS TPOTpaMMbl  y4eOHOro mpeameTa
«Maremaruka» xapaxkrepusyrorca: llarpuornyeckoe BOCHHMTAHHE: IIPOSBICHUEM
MHTEpeca K MPOLNUIOMY M HACTOSIIEMY POCCUHMCKOM MAaTeMaTUKH, LIEHHOCTHBIM
OTHOILLIEHUEM K  JOCTWKECHHSAM  POCCUMCKMX  MAaTeMaTMKOB U POCCUMCKOU
MaTeMaTUYECKOW IIKOJbI, K HCHOJb30BAHUIO 3TUX INOCTHKEHUW B APYTMX HayKax H
OpUKIagHbIX cdepax.  I'pakaaHckoe W JAyXOBHO-HPABCTBEHHOE BOCIUTAHHE:
TOTOBHOCTBIO K BBIMOJIHEHHMIO OOS3aHHOCTEM IpakJaHMHA M pealu3ald ero mpas,
IOpPEICTaBICHUEM O MaTeMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHUSA Pa3IUUHbBIX
CTPYKTYp, SIBJIEHUH, MPOLENyp TPaXIaHCKOro oOmecTBa (BBIOOPHI, OMPOCHl U IIp.);
TOTOBHOCTBIO K OOCYXJIEHUIO 3THYECKUX MpPOOJIEM, CBS3aHHBIX C MPAKTHYECKUM
IIPUMEHEHUEM JIOCTHKEHMM HAayKH, OCO3HAHHMEM Ba)XHOCTH MOPAJIbHO-ITUYECKUX
IIPUHLIUAIIOB B JI€ATEIBHOCTH YYEHOTO.

TpynoBoe BocnuTanue:

YCTAaHOBKOM HA AaKTUBHOE Yy4YacTHE€ B PEIICHWH IPAKTUYECKUX 3314
MAaTeMaTUYECKOW  HANPABJICHHOCTH, OCO3HAaHMEM  BaXXHOCTH  MaTEMAaTHYECKOIO
oOpa3oBaHMsi Ha TPOTSHKEHUM BCEH KU3HM JJIs  YCHENIHOW TMpodecCruOoHaTbHOM
NESATENIbHOCTY M Pa3BUTUEM HEOOXOIMMBIX YMEHUW;  OCO3HAHHBIM BBIOOPOM H
NOCTPOEHUEM HHIMBUAYAJIbHON TpaeKTOpUHM OOpa30BaHUA U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEM.

JcTeTHYECKOe BOCIUTAHME: CHOCOOHOCTBIO K  OMOLIMOHAJIBHOMY |

ACTETUYECKOMY BOCIPUATHIO
MaTeMaTU4YeCKuX 00BEKTOB, 3a/1a4, PEIICHUH, PACCYKICHUN; YMEHHUIO

BHUJIETh MATEMATHUYECKNE 3aKOHOMEPHOCTHU B HCKYCCTBE.

IleHHOCTH HAYYHOI'0 MO3HAHMSA: OPUEHTALMEU B JEATEIBHOCTA HA COBPEMEHHYIO
CUCTEMY HAYUYHBIX MIPEJICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS YEJIOBEKa,
IpUPOABI U OOILIECTBA, TOHUMAHUEM MAaTEMaTUYECKON HayKH Kak c(ephl 4eTOBEYECKON
NEATEIIbHOCTH, OTaloB €€ pa3BUTHS W 3HAYUMOCTH U1 Pa3BUTHS LUBUIM3ALUU;
OBJIAJICHUEM SA3BIKOM MATEMAaTUKH W MAaTEMaTH4YECKOW KYJIbTypOW KakK CpEICTBOM
MIO3HAHUS MHpA; OBJAJAEHUEM [MPOCTEHIIMMH HABBIKAMHM  HCCIIEIOBATEIBCKOU
NEATEIIBHOCTH.

Pduznyeckoe BocnuTanue, GopMupoBaHue KyJbTYPbI 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJay4Yns:



TOTOBHOCTBIO IPUMEHATh MAaTEMATUYECKUE 3HAHUS B MHTEPECAX CBOETO 3/10POBbS,
BEJICHUS 370pOBOro oOpas3a KHM3HM (310pOBOE MUTaHHUE, COATaHCHPOBAHHBIN PEXKUM
3aHATAA W OTHAbIXa, peryispHas (u3nveckass aKTUBHOCTH); CPOPMUPOBAHHOCTHIO
HaBbIKa pe(IeKCuy, IPU3HAHUEM CBOETO MpaBa Ha OMIMOKY

Y TAKOTO K€ IpaBa JPyroro 4ejoBeKa.

JIKOJIOTHYECKOe BOCIIMTAHUE:

OpUEHTALlMEN Ha NPUMEHEHUE MAaTEMaTHYECKUX 3HAHMW Ul PEIlEeHUs 3ajad B
00JacTH COXPAHHOCTH OKPY’KAIOLIEH cpenbl, MJIaHUPOBAHUS MOCTYIIKOB M OLEHKU HX
BO3MOXKHBIX TIOCIEACTBUNA JJIsi OKPY’)KalOLIEH Cpeabl; OCO3HAaHMEM IJI00aIbHOIo
XapakTepa dKOJIOTMYECKUX MPoOJIeM U IMyTe UX peleHHUs.

JInuHOCTHBIE pe3yabTaThbl, 00ecneYrBaOIIe AANTANNI0 00y4a0IIerocs K
M3MEHSAIOIIMMCH YCJI0OBHAM CONMATBHONM M IPUPOIHO cpeabl:

TOTOBHOCTBIO K JICCTBUSIM B YCJIOBHUSX HEOIPEACIEHHOCTH, OBBIILIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Ye€pe3 IPAKTHYECKYIO JEATEIBHOCTh, B TOM YHUCIIE YMEHHE
YUUTBCS Y JIPYTUX JIIOJIeH, MPUOOPETaTh B COBMECTHON JI€ATEIbHOCTU HOBBIE 3HAHUS,
HaBbIKM U KOMIETEHIIMU U3 OIBITA IPYTUX; HEOOXOIMMOCTHIO B (HOPMUPOBAHUM HOBBIX
3HaHHWI, B TOM 4ucie (QOpMyIHpOBaTh HUAEH, MOHATHUSA, TUIOTE3bl 00 OOBEKTAX H
SBJICHUSIX, B TOM YHCJIE paHEe HEHU3BECTHBIX, OCO3HaBaTh AEPUUUTHI COOCTBEHHBIX
3HAHMM U KOMIIETEHTHOCTEH, IUIAHUPOBATh CBOE Pa3BUTHUE; CIHOCOOHOCTHIO OCO3HABATH
CTPECCOBYIO CUTYallUI0, BOCIPUHUMATh CTPECCOBYIO CUTYaIMIO KaK BbI30B, TPEOYIOMIMIA
KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMBbIE PEIICHUS U AEUCTBUS, (OPMYIUPOBATH U
OLICHUBATh PUCKHU U MOCIIEICTBUS, POPMUPOBATH OIIBIT.

METAIIPE/IMETHBIE PE3Y/IBTATbBI

MeranpenMeTHbIe PE3yJNbTaThl OCBOCHMSI MPOrpaMMbl y4yeOHOTO MpeaMeTra
«Maremaruka» XapakTepU3yITCs OBIAJCHUEM YHHUBEPCAIBHBIMU MO3HAGAMENbHbIMU
JNEUCTBUSMH, YHUBEPCATbHBIMA KOMMYHUKAMUGHHIMU IEVICTBUSAMHU U YHUBEPCATBHBIMU
pecyiamuenblmu JCUCTBUAMU.

1) VHuueepcanvuvie nosznasamenwvhvle Ociicmeusi obecneyusarom Gopmuposanue
0a306bIX KOCHUMUBHBIX NPOYECcco8 odyuanwuxci (oceoeHue Mmemooos NO3HAHUS
OKPYIHCAIOULe20 MUPA, NPUMEHEHUEe JI02UYECKUX, UCCIe008AMeNbCKUX ONepayull, YMeHull
pabomams ¢ uHgpopmayueii).

ba3oBble JJornueckue aelcTBUA:

— BBIIBIAITH M XapaKTEPU30BaTh CYILIECTBEHHBIE IPU3HAKM MATEMaTHYECKHUX
00BEKTOB, MMOHSATHUM, OTHOIIICHUN MEXTy TTIOHSATHSIMU;

— (QopMynmmupoBaTh OMpeeICHUS TOHSTHH; YCTaHABIMBATH CYIICCTBEHHBIM
NpU3HAK KilacCu(UKAlMKM, OCHOBAHUS JJIsi OOOOIIEHUS M CpaBHEHUS, KPUTEPUH
MIPOBOJIUMOTO aHAIU3A;



—  BOCIpUHHUMATh, (POPMYyIUpOBaTH W  MPEOOPa3OBBIBATH  CYKICHUS:
YTBEPAUTENIbHbIE U OTPULIATENIbHBIE, EAMHUYHBIE, YACTHBIE U OOLIHE;

— YCIIOBHBIE; BBIABIATH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aHMOCBSI3U H
IPOTUBOpEYMs B (paKTax, JaHHBIX, HAOIIOJEHUSAX U YTBEPKICHUSAX;

— npeJyiaraTb KpUTEPUU JJIS BBISBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUNIA;

— JienaTh BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAyKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

— pa3buparh JOKa3aTEIbCTBA MAaTEMaTHYECKUX YTBEPKACHUU (IpsMble U OT
IPOTHUBHOTIO), IPOBOJUTH CaMOCTOSATEJIbHO HECJIOKHBIE J0Ka3aTeNNbCTBA
MaTeMaTHYeCKUX (akTOB, BBICTPAUBATh APTYMEHTAIMIO, MPUBOAUTH MPHUMEPHl H
KOHTPIPUMEDHI;

— O0OOCHOBBIBaTh COOCTBEHHBIE PACCYX ACHUS; BBIOMpPATh CIOCO0 pEIICHUS
yueOHOW 3ajauu (CpaBHHMBATh HECKOJIbKO BapUaHTOB pELICHUs, BbIOMpaTh HamboJiee
HNOAXOSIINNA ¢ YYETOM CaMOCTOSITENIBHO BbIICJIEHHBIX KPUTEPUEB).

ba3oBble uccieaoBare/ibCKue 1eiCTBUA:

— WCTIOJB30BaTh BOMPOCH KaK UCCIICI0BATCILCKII HHCTPYMEHT TIO3HAHUS;

— (opmynupoBaTh BOOPOCH, (PUKCUPYIOUIME MPOTUBOpPEUHE, MpodsIeMy,
CaMOCTOSITEITEHO YCTaHABIMBATH KICKOMOE U JJaHHOE, (OPMUPOBATH TUIIOTE3Y,

— apryMEHTHPOBAThH CBOIO MO3UIINIO, MHEHUE;

— TPOBOJAUTH IO CAMOCTOSITEIBHO COCTABJICHHOMY IIJIaHY  HECIIOXHBIH
SKCIEPUMEHT, HEOOJIBIIIOE  HCCIENOBAaHUE MO  YCTAHOBJIEHHIO  OCOOCHHOCTEU
MaTeMaTH4YECKOro 00bhEeKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTy COOOI;

— CaMOCTOATENTHHO (OPMYIUPOBATH OOOOIIEHUST W BBIBOJABI IO pPE3yJIbTaTam
MPOBEIEHHOTO HAOJIIO/ICHUS, WCCIIEIOBAHUS, OIEHWBATH JOCTOBEPHOCTh MOJYyUYECHHBIX
pEe3yIBTAaTOB, BHIBOJIOB M 0000IIEHU; TPOTrHO3UPOBATh BO3MOKHOE pa3BUTHE TIpoliecca,
a TaKXKE BBIIBUTATH MPEATIONOKECHHSI O €T0 Pa3BUTHH B HOBBIX YCJIOBHUSX.

Pabora ¢ unpopmanmeii:

— BBIBIIATh HEAOCTATOYHOCTh W HW30BITOYHOCTh HMH(POpPMAIUMH, JIaHHBIX,
HEOOXOMMBIX JIJIsl peLICHUs 3a4a4u;

— BbIOMpATh, AaHAJIU3UPOBATH, CHUCTEMATU3UPOBATH M HMHTEPIPETUPOBATH
UHGOPMAIIMIO PA3IMYHBIX BUAOB U (POPM IPEICTaBICHUS;

— BbIOMpATh (hopMy IpeacTaBlieHUus] HHPOpMALUU U UIUTIOCTPUPOBATH PEIllaeMble
3a/1a4yu CXeMaMu, 1uarpaMmMaMu, THOUM rpaukoi U uX KOMOUHALIMSIMU;

— OLIEHMBATh HAJIEKHOCTh MH(POPMALIMU TI0 KPUTEPHUSIM, TPEITIOKEHHBIM YUUTEIEM
WIH CPOPMYITMPOBAHHBIM CAMOCTOSTEIBHO.

2) Yuueepcanvnvie KOMMYHUKAMUGHblE oeticmeusi obecneyusarom
cPOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.



Oo0menue:

— BOCIIPUHUMATh M (HOPMYJIHUPOBATh CYXKJICHHS B COOTBETCTBUHU C YCIIOBHUSIMH U
LICJISIMH OOIICHMS,

— SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX U MMHUCHMEHHBIX
TEKCTaxX, JaBaTh MOSCHEHUS IO X0y PEUICHHUS 3a/1auyi, KOMMEHTUPOBATh TOTyYCHHBIN
pe3ynbTaT; B X0Je 00CYXICHHS 3a7aBaTh BOMPOCHI MO CYMIECTBY 00CYX)IaeMON TEMBI,
POOJIEMBI, PEIIaeMON 3a/1a4H, BHICKA3bIBATh UJICH, HAIICIICHHBIC HA TTOMCK PEIICHHUS,

— COIOCTAaBIIATh CBOM CYXJCHHUS C CYXICHUSIMH JPYTHX YYaCTHHKOB JUAJIOTa,
0OHapyKUBATh PA3IMUNEC U CXOJCTBO MO3UITHIA;

— B KOppeKTHOU (hopme GOopMyIMpOBaTh PA3HOTIIACHS, CBOW BO3PAKEHUS;

— TPEACTaBIATh PE3YNbTAThl PEIICHHS 3aJa4M, SKCICPUMEHTA, HUCCIEIOBaAHUS,
MIPOCKTA;

— CaMOCTOSITEIHLHO BRIOMPATh (JOPMAT BHICTYIUICHHUS C YUETOM 3a7a4 MPe3CHTAITIN
U 0COOEHHOCTEH ayJUTOPHUH.

CorpyaHu4ectBo:

— TIOHMMAaTh W UCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW W WHAUBUIYAJIBbHON
paboThI IIPU PEIICHUN YUYEOHBIX MAaTEMAaTUYECKUX 3a]1a4;

— TMPUHUMATH I[eb COBMECTHOW JAEATEIhHOCTH, IUIAHUPOBATH OPTaHU3AIINIO
COBMECTHOU paboThI, pacTpeeiATh BUIbI padOT, TOTOBAPUBATHCS, OOCYKAATh MPOIECC
U pe3yJibTat paboThi,

— 00001aTh MHEHHSI HECKOJIbKUX JIIOJICH; Yy4acTBOBAaTh B TPYMNIOBBIX (hopMax
paboTel (00Cy)aeHUs1, 0OOMEH MHEHHUSIMHU, MO3TOBBIE IITYPMBI U Ap.);

— BBINOJHATH CBOIO YaCTh padOThl U KOOPAWHUPOBATH CBOM ACUCTBUS C IPYTUMHU
YJIeHaMU KOMaH/Ibl;

— OIICHMBAaTh KAaueCTBO CBOEr0 BKJIaJa B OOMIMI MPOAYKT IO KPUTEPHUSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKaMH B3aUMO/ICHCTBUS.

3) Yuusepcanvuvie pezynamuenvle Oeticmeus obecneyugarom Gopmuposanue
CMBICTIOBbIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOS8 TUYHOCHIU.

Camoopranusanus:

— CaMOCTOSITEJIbHO COCTABIIATH IJIaH, AITOPUTM PEUICHUS 33]1a4Ml (WM €T0 YacTh),
BBIOMpPATh CHOCOO peIIeHUs C YY4ETOM HMEIOIIMXCA PEeCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM
HOBOW MH(pOpMAIIUH.

CaMOKOHTPOJIb:



— BJaJETh Croco0aMu CaMONPOBEPKH, CAMOKOHTpOJIA Ipolecca M pe3yibTara
pelieHus: MaTeMaTHYeCKOH 3a1a4u;

— TPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTHh NpPU PEIICHUU 3a/1ayH,
BHOCHTbh KOPPEKTHBBI B JESITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HalJIEHHBIX
OIMOOK, BBISIBJICHHBIX TPYTHOCTEH;

— OIICHMBATh COOTBETCTBUE pe3yjIbTaTa ACSATEIBHOCTH IOCTABICHHON e U
YCIOBUSM, OOBACHATH MPHUYUHBI JTOCTHIKEHUS WM HEIAOCTIDKEHHS LN, HaXOIWTb
OIIMOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OMBITY.

HPEAMETHBIE PE3YJIBTATDBI S KJIACC

Yucna u éviuucnenun

[TonumMaTe ¥ TPABWIBHO YNOTPEOJSATH TEPMHUHBI, CBSI3aHHBIE C HATypaJbHBIMU
YuCcIaMU, OOBIKHOBEHHBIMU U IECITUYHBIMU JPOOSIMHU.

[IpencraBisaTh HaTypaJIbHbIC YKCIIA B BUJIE CYMMBI Pa3psiAHBIX ClaracMbIX.

CpaBHUBATh U yHOPSIOYMBATH HATypaJbHBIE YKCIA, CPABHUBATH B MPOCTEUIINX
CiTy4asix OOBIKHOBEHHBIE IpOOH, JECATUUHBIC TPOOH.

COOTHOCUTH TOYKY Ha KOOPJMHATHOW (YUCIOBOI) MPsIMOI C COOTBETCTBYIOIIUM €M
YUCIIOM U W300pa)kaTh HaTypajbHbIE YMCIA TOYKAMU Ha KOOPJWHATHOM (YMCIIOBON)
IIPSIMOM.

BeimonHsaTh  apudMeTHdecKue JIEUCTBHS €  HATypaJbHBIMHU  YHUCJIAMH, C
0OBIKHOBEHHBIMH JIPOOSIMU B MPOCTEUIIINUX CTyUasiX.

BrINOMHATH NPOBEPKY, MPUKUIKY PE3YJIbTaTa BIUUCICHUM.

OKpyIJIsITh HaTypaJibHbIE YHUCIIA.

[Tpumensats npusHaku aenumoctd Ha 10, va 100, va 1000 u 1. n.; Ha 2 1 HaA 5;
Ha 3 u Ha 9; Ha 4, 25, 8, 125, 6 nns omnpeneyneHus, ACIUTCA JIM HATYPAIbHOE
YHUCJIO Ha IAHHOE HaTypallbHOE YUCIIO.

CtpouTh NpU3HAKU JAEIUMOCTH HA OCHOBE U3BECTHBIX MpHU3HAKOB. OmnpeaensiTh

BU/JI YKCIA.

361K u 102uKa

Pacrio3HaBaTh BBICKAa3bIBaHUS W OOIIME YTBEPXKICHHS, BBIpAXaThb HX B PCUH
pa3HBIMHU CIIOCOOAMHU.

OmnpoBeprars ¢ MOMOIIBIO KOHTPIIPUMEPA.

Jloka3bIBaTh OOIIUE YTBEPKICHUS TOCTYITHBIMHA CIIOCOOaMHU.

Pacrnio3HaBaTh BBICKA3bIBaHHS O CYIICCTBOBAHWH, BBIPAXAaTh MX B PEUH Pa3HBIMU
crioco0amH, JOKa3blBaTh C IOMOIIbI0 COOTBETCTBYIOLIETO MpHUMEpa U JOCTYIHBIM
CIocoOOM ONpOBEPraTh.

Jloka3pIBaTh 00IIME YTBEPKICHHS CIIOCOOOM nepedopa v BBeIEHUEM 0003HAUEHUIA.



Onpenensate paBHOCWIBHOCTD MTPEITIOKEHHM.

CtpouTh onpeAeneHus o puCyHKy.

BBITIONHATE PUCYHKH O ONPEEICHHUI0. 3alUChIBaTh
ONpEICJICHNE HA MATEMATHUYECKOM SI3BIKE.

Pewenue mexcmoswix 3aoau

AHanM3upoBaTh TEKCTHI 3a/1a4.

[TepeBoAHUTH C PyCCKOTO SI3bIKA HA MATEMATHYECKHH SI3BIK.

CocraBnsaTh rpadudeckue 1 MaTeMaTHIECKHUE MOJICITH TEKCTOBBIX 3a/1a4.

AHanu3upoBaTh MaTeMaTHYECKyl0 MOJENb C LEeJIbl0 OMpeeNieHuss crocoda
paboThI C HEM.

Pemate TekcTOBBIE 3amaud  apUMETHYECKHM CIOCOOOM H C  TIOMOIIBIO
OpPraHU30BaHHOTO KOHEYHOTO Mepedopa BCEX BOZMOMKHBIX BAPUAHTOB.

Pemate 3amaun, cofepkaiiyue 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYUHBI: CKOPOCTb,
BpEMsI, PACCTOSIHHE; II€HA, KOJTUIECTBO, CTOMMOCTb.

Hcrnonb3oBaTh KpaTKHE 3aMMCH, CXEMbl, TaOJHIIbI, 0003HAYEHUS TPHU PEIICHUU
3ajad.

[Tonp30BaThCS OCHOBHBIMH CIWHHUIIAMHA W3MEPEHHsI: IICHBI, MACChl; PacCTOSHUA,
BPEMEHU, CKOPOCTH; BBIPAXKATh OJHU €IMHUIIBI BETUYUHBI YEPE3 IPYTHE.

W3BnekaTs, aHAMM3UPOBATh, OIIEHUBATh HH(POPMAITHIO, TPEACTABICHHYIO B
TabuIle, Ha CTOJIOYATON JUarpaMMe, MHTEPIPETUPOBATD MPEACTABICHHbBIC JaHHBIE,
WCITIOJIb30BATh JJAaHHBIC TP PEIICHUH 3a]1a4.

Haznaonaa zeomempusn

[Tonp30BaThCA TEOMETPUUECKUMHU MOHATUSAMU: TOUKA, IPSIMasi, OTPE30K, JIyY, yroJi,
MHOT'OYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh mpUMEpPbl OOBEKTOB OKPYXKAIOMIEro MHpa, UMEIMUX GopMmy
U3YYEHHBIX TEOMETPUUYECKUX PUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIJIAMHM: BEpIIMHA CTOPOHA; C
MHOT'OYTOJIbHUKAMU: YIoJI, BEpIlIUHA, CTOPOHA, JUAroHallb; C OKPYKHOCTBIO: PaJNyC,
JTUaMeTp, LEHTP.

N300pakath N3y4eHHBIC TeOMETpUUYECKre (GUTYPHI HA HETMHOBAHHOW U KJIETYATOU
Oymare ¢ MOMOIIBIO ITUPKYJIS U TUHEHKH.

HaxoauTp II1uHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHUEM C TOMOUIBIO JTUHENKH,
CTPOUTH OTPE3KH 33JaHHOM JUIMHBI, CTPOUTH OKPYKHOCTb 33IaHHOTO pajuyca.

Hcnonb30BaTh CBOWCTBA CTOPOH M YIVIOB MPSMOYIOJIbHMKA, KBaapara Ui UX
MOCTPOCHUSI, BEBIYMCIICHUS ILIOMIAAN U IEPUMETPA.

Boluncnate  mepumeTp M IUIOWAAL KBajApara, MpPSAMOYTOJIbHUKA, QUIyp,
COCTaBJICHHBIX U3 MPSIMOYTOIHHUKOB, B TOM YHCIIe GUTYP, H300paKEHHBIX HA KJIETUYATOM
Oymare.



[Tonp30BaTbCd OCHOBHBIMH METPUYECKUMHU €AUHULAMH HW3MEPEHHUS IJIMHBI,
IUIOLIAAM; BBIPAXKaTh OJTHU €IUHUILIBI BEJIMUMHBI YepeE3 IpyTHe.

Pacno3naBaTe mnapamienenunes,, KyO, HMCIOJIb30BaTh TEPMUHOJIOTHIO: BEpPILHHA,
pedpo rpaHb, U3MEPEHUS; HAXOAUTH U3MEPEHUS Tapaljiesienumneia, Kyoa.

Boruancnsate 00béM  Ky0a, mMmapamienenurena MO 3aJaHHBIM — H3MEPEHHSIM,
[10JIb30BAThCS €AMHUIIAMU U3MEpPEHUs 00bEMA.

Pemlateb HecNOXHbBIE 3aadd Ha U3MEPEHUE TEOMETPUYECKUX BEIUYUH B
PaKTUYECKUX CUTYALHSIX.

6 KJIACC

Yucna u éviuucnenun

3HaTh W TOHUMATh TEPMHHBI, CBSI3aHHBIC C PA3JIMYHBIMU BHUJAMH YHCEI H
crocobamMu UX 3alucH, MEePexXoauTh (€CIM 3TO BO3MOXKHO) OT OJHOM (POpMBI 3amucu
qyuciia K Ipyrou.

CpaBHUBATh U YIOPSI0YMBATH 1IEJIbIEC YK CIIa, OOBIKHOBEHHBIE U ICCATUYHbBIE Ipo0OH,
CpaBHUBATh YMCJIA OJJHOTO M Pa3HBIX 3HAKOB.

BoITIONHSTH, coueTas yCTHBIE U MUChbMEHHBIE TPUEMBI, apuMEeTUUECKUE e CTBUS
C HATypaJIbHBIMU M IEJBIMH YUCIAMH, OOBIKHOBEHHBIMH U JCCATUYHBIMU APOOSIMH,
IIOJIOKUTEJIbHBIMU U OTPULIATEIIbHBIMY YHCIIAMH.

BpuncnsATh 3HAYEHUS YKCIIOBBIX BBIPAXKCHWH, BBINOJHITH MPUKUJIKY U OLECHKY
pe3yJibTaTa BHIYUCIICHUMN; BBITIOJIHITEH MIPE0Opa30BaHUs YUCIOBBIX BEIPAXKEHUN HA OCHOBE
CBOMCTB apu(METUUECKHUX JCHCTBUH.

COOTHOCUTH TOYKY Ha KOOPAMHATHOM MPSIMOW C COOTBETCTBYIOLIMM €U YHCIIOM U
n300paxaTh YUCIa TOUKAMU Ha KOOPJMHATHOW MPSAMOM, HAXOAUTh MOYJIb YKCIA.

COOTHOCUTH TOYKH B MPSIMOYTOJBHOM CUCTEME KOOPAMHAT C KOOPAWMHATAMHU 3TOU
TOYKH.

OKpyTISATH 1EIbIC YUCHIA U IECATUYHBIE IPOOU, HAXOUTh IPUOTUKEHUS YHCEIL.

H3vik u nozuxa

CTpouTh OTpUIIAHUS YACTHBIX, OOIIMX BBICKA3bIBAHUKW W BBICKA3BIBAHUH O
CYILIECTBOBAHUH.

CTpouTh OTPULIAHUS U 3AMIUCHIBATH UX C MOMOIIBIO KBAHTOPOB.

CTpouTh JIOTUUECKHE CIICIOBAHUS U OOpPATHBIC YTBEPIKICHMUS.

YTOYHUTH TTOHATHE ONPEECIICHUS TTOHITHI, UX CBOMCTB U MPU3HAKOB.

CtpouTsh 1 J0Ka3bIBaTh PABHOCUIIBHOCTh YTBEPKICHUMH.

CrtpouTh OTpHUIIaHUE CIIEIOBAHUS U OOPATHOTO YTBEPKACHHUS.

3anuchIBaTh OTPULIAHUS HA MATEMATUYECKOM SI3bIKE.

Crpouts norudeckoe cienoBanue. CTpouTh

PABHOCHUJIbHBIE YTBEPKICHHUS.



Yucnoevie u OyKeenmnvle 8blpax;cenus

[Tonnmate u ynmoTpeOdsTh TEPMUHBI, CBSA3aHHBIE C 3AMUCHI0 CTEMCHH YHUCIA,
HaXOAWTh KBaJgpaT M KyO 4YHCIa, BBIYHCIATH 3HAYEHHS YHMCIOBBIX BBIPAKCHHIH,
COJIEpIKalX CTEIICHH.

[Tonb30BaTbCsl MpU3HAKaMU JEIMMOCTH, PacKiaJblBaTh HaTypaJlbHbIE 4HMCIa HA
IPOCTHIE MHOKUTEIH.

[Tonb30BaThCA MacITaOOM, COCTABJIATh HPOMOPLIUH U OTHOLIEHUS.

Hcnonp3oBaTth OYKBBI [JIsi 00O3HAUEHHUs YHCENl MPH 3alMUCH MaTeMaTUYECKUX
BBIPQXEHHUM, COCTaBISATh OYKBEHHBIC BBIPAKEHHUS M (HOPMYJbI, HAXOAUTHh 3HAYCHHUS
OYKBEHHBIX BBIPAKEHUH, OCYILIECTBIISISI HEOOXOAUMBIE MOACTAHOBKU U IIPE0Opa30BaHusl.

HaxoIuTh HEN3BECTHBIN KOMIIOHEHT PAaBEHCTBA.

PackpbiBaTh CKOOKH B BBIPAKEHUSAX, COJAEPKAIINX AIreOpPandecKyr0 CyYMMY.

Onpenensatb U HaXOUTh KOA(DPUIIMEHTHI.

VYpoiaTte BEIPAKEHUS, UCTIONb3YS OHITHE «IIOAOOHBIE CIIaracMbIe».

CucreMaTu3upoBaTh METOIbI pELICHUS] YpaBHEHUI. BBISIBUTH

CBOMCTBA ypaBHECHMUS.

PemaTe ypaBHEHMSI METOJIOM IIEPEHOCA CIIAraeMbIX.

PemaTe ypaBHEHHS] BCEMU U3BECTHBIMH CIIOCOOAMH.

PermaTe TeKCTOBBIE 3a]]a4M BCEX U3YUEHHBIX BUI0B METOJOM YPABHEHUS.

Pewienue mexkcmoeuwix 3a0au

Pemate MHOTOIIIArOBBIE TEKCTOBBIC 3a4a4H apU(PMETHUCCKHUM CIIOCOOOM.

Pemate 3amgaum, cBSi3aHHBIE C OTHOIICHHEM, MPOIOPIIMOHAIBHOCTHIO BEIIMYMH,
MPOIICHTAMH; PEIIaTh TPY OCHOBHBIC 3a/1a4u Ha APOOH U MpolLeHTHl. CTPOUTH (POPMYJIBI
IIPOCTOTO M CJIOYKHOTO IMPOIEHTHOIO pocTa. Mcmonp30BaTh B MPOCTEHUIINX —CIIydasx
(GbOpMYyJIBI TIPOCTOTO M CJIOXKHOTO MPOIIEHTHOT'O POCTA IS PEIICHHUS 33729 Ha TIPOIICHTHI.

Pemate 3amaun, comepkamuye 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIMYHUHBI: CKOPOCTbD,
BpEMs, PACCTOSHHE, II€HA, KOJHMYECTBO, CTOMMOCTBH; IPOHU3BOAUTEIBHOCTh, BpEMS,
00béMa pabOTBI, WCHONB3YS apU(PMETHUCCKUE JACHCTBHUSA, OIEHKY, TPUKHJKY;
M0JI30BATHCS SAUHUIIAMU U3MEPEHUS COOTBETCTBYIONTUX BEJIMUKH.

CocTaBnsaTh OYKBEHHBIC BBIPAYKEHUS 10 YCIOBHUIO 3a/1a4H.

W3Bnekats nHGOpMAIIHIO, TPEACTABICHHYIO B TA0JINIIAX, HA JIMHEWHOMU, CTOI04YaTOM
WIM  KPYyroBOM  jJuarpaMMax, WHTEPIPETUPOBATh  MPEACTABJICHHBIC JAHHBIC,
WCITOJIB30BaTh JJAHHBIC TIPH PEIICHUH 3a]1ad.

[IpeacraBnsiTh MHPOPMALMIO C TOMOIIbIO TaOJUL, JMHEHMHOW W CTOJIOYATOM
JTarpamM.

Haznaonaa zeomempus



[TpuBoauTe mnpuMepsl OOBEKTOB OKPYXKAIOIIEr0 MHpa, HMERIUX (QopMmy
U3Y4YEHHBIX T€OMETPUUECKUX IUIOCKUX U IPOCTPAHCTBEHHBIX (PUTYp, IPUMEPHI PaBHBIX U
CUMMETPUYHBIX QUTYP.

N300paxaTh ¢ MOMOIIBIO LIUPKYJIS, JIMHEWKHU, TPAHCIIOPTHPA HA HEIMHOBAHHON H
KJIET4aToO OyMare M3ydeHHbIE IUIOCKME T€OMETpHYecKHe (Urypbl U KOH(UTrypaiuw,
CUMMETpPUYHbIE (PUTYPBHI.

[Tonb30BaThCs TEOMETPUUYECKUMH MMOHATHSMH: PaBEHCTBO (UIYp, CUMMETPUS;
UCIOJIb30BaTh TEPMHUHOJIOTHIO, CBSI3AHHYK0 C CHUMMETpPUEH: OChb CUMMETPUH, LIEHTP
CUMMETpPUHU.

HaxoauTs BeIMUMHBI YTI10B U3MEPEHUEM C TOMOLIBIO TPAHCIIOPTUPA, CTPOUTD YIJIbI
3aJaHHOM BEJIMYMHBI, IOJI30BATHCSA IPU PEIICHWH 3a1ad IPagyCHOW MEPOU YIJIOB;
pacro3HaBaTh HAa YEPTEKAX OCTPBIN, IPSIMOM, pa3BEPHYTHIN U TYIIOH YIJIBI.

BbluucnsaTe  AJIMHY  JIOMaHOM, TIEPUMETP MHOTOYIOJIbHHUKA, TOJb30BAThCS
EAVHUIIAMU HM3MEPEHUS JUIMHBI, BBIPAXKaTh OJHUW €IMHHIIBI U3MEPEHUS JJIMHBI 4epes
TpyTHE.

HaxonnuTte, HCHONB3ys 4YEpPTEKHBIE HHCTPYMEHTBI, PACCTOSHUS: MEXIY IBYyMS
TOYKaMU, OT TOYKH JI0 IPSIMOM, UTMHY ITyTH Ha KBAJIpaTHOU CETKE.

BoruucnaTs miomanb GUryp, COCTaBiICHHBIX U3 MPSIMOYTOJIBHUKOB, UCIOJIb30BATh
pa3OveHne Ha NOpPSIMOYIOJbHUKH, Ha paBHble (UIYpbl, JOCTpauBaHUE IO
IPSIMOYTOJIBHHKA.

[Tonb30BaTbCS OCHOBHBIMU €IMHMIIAMH W3MEPEHMS IUIOIIAIU; BbIPAXaThb OJHU
€IMHMIIBI U3MEPEHHUSI IUTOIIAIN YEPE3 IPYTHUE.

Pacno3HaBaTh Ha MOJENSIX U H300pKEHUSAX NHpPaAMUAY, KOHYC, LMIUHIP,
UCI0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIUHA, peOpO, rpaHb, OCHOBAaHUE, Pa3BEPTKA.

N3o0paxkath Ha KjIeT4aTOl OyMare mpsIMOYTOJIbHBIN Mapasuie/Ienues.

Boruucnsate 00bEM NIPSIMOYTOJIBHOTO Mapajienenunena, kKy0a, Moib30BaThCA
OCHOBHBIMHM €IMHHUIIAMH H3MEpEHUsi 00bEMa; BBIPAKATH OJHU E€AUHUIBI HU3MEpPEHUs
00bEMa vepe3 apyrue.

PemaTte HecloXHBIE 3aJadyd Ha HAXOXIACHUE TEOMETPUYECKHX BEIMYUH B
MPAKTUYECKUX CUTYALUSIX.



TEMATHUYECKOE IINTAHUPOBAHHUE

5 KJITIACC
KoaunuyecTBO 4acoB Bunnl gesiTeJJLbHOCTH
No 06yqaIOIMXCS ¢ yaeToM paGodeii |JTEKTPOHHBIE
HaumeHoBaHue pa3aeoB U TeM IPOrPaMMbl Beero KOHTPOJIBHBIC POrpaMMbl BOCIIMTAHHA (unposrie)
n/n pa3 porp porp
paboThI 00paszoBaTebHbIe
pecypchl
Pa3zgen 1. Marematunueckuii si3bik (31 4)
1.1 [3amuch, YTEHHE U COCTABJIICHUE BHIPAXKEHUH.
3Ha4YEeHUE BBIPAKEHMSL. 5 T
1.2 |[lepeBon ycioBusl 3aJayll Ha MaTeMaTUYECKUI 5
SI3BIK.
1.3 [Pabora ¢ MaTeMaTHYECKUMHI MOIEIISIMH. 2
becenpl, HampaBicHHBIC Ha
1.4 Merox npo6 u ommnoOoK. 2 MIPOSIBIICHUE UHTEpECA K MPOILIIOMY
1.5 [Merox nepebopa, 2 u HAaCTOSAIIEMY POCCHUICKON
MaTeMAaTHKH, LIEHHOCTHBIM
1.6 |Metox «BECOBY. 2 OTHOIIEHUEM K  JOCTIDKEHUSIM
POCCHHCKMX  MaTeMaTUKOB M|
1.7 |06mue yTBepKACHNUA. 1 pPOCCUICKOMN MaTeMaTU4YeCKOn
1.8 [Xors 651 01uH. 1 IIKOJIBI, K MCIIOJIb30BAHUIO 3THX
JMOCTYKEHUN B JPYTHX HayKax H
1.9 |Bricka3biBaHMs. 2 NPUKTATHBIX chepax https://resh.edu.ru/su
bject/lesson/129/
1.10 |O mokazatenbCTBE OOIINX YTBEPKACHUM. 1 https://resh.edu.ru/su
bject/lesson/131/
1.11 |BBexmenune 0603HaYEHMUIA. 3 https://resh.edu.ru/su
bject/lesson/130/
Wroro no pazaeny: 31 2




Paznen 2. HatypaabHbie unciia. {eiicTBUA ¢ HATYPAJIbHBIMU YHUCJIaAMU (48 1)

2.1 | lecaTnyHas cHCTEMa CYHCIICHHSL. 2
2.2 | Pan narypanbnbix uncen. Yucno 0 1
2.3 | llxamna. KoopauHaTHBIN Ty4 2
2.4 | CpaBHEHHE, OKPYTJICHHE HATYPAIbHBIX YHCEIL. 3

Apudmernueckue AeMCTBUSI ¢ HATYpaIbHBIMU
yucaamu. CBOICTBa HyJISI IPU CIIOKEHUU U
YMHO’KE€HUH, CBOMCTBA €IMHULIBI IPU
YMHOKEHUH.

2.5

[TepemecTuTenbHOE U COYETATEIBHOE CBOMCTBA
2.6 | CII0KEHUS U YMHOXKEHUS, PaclpeIeIUTEIbHOE 3
CBOMCTBO YMHOKEHHSI.

CreneHb ¢ HATypaJbHBIM [TOKA3aTEIEM.

97 UucnoBble BBIPAKEHHUS; TOPSAIOK JEHCTBU. 5
28 Jlenenne HarypalbHbIX uMcen. JlemeHue ¢ 5
| ocTaTKOM.

becenpl, HampaBieHHbIE Ha
NPE/ICTaBICHUE O MaTeMaTUYeCKUX
OCHOBax (YHKIIMOHMPOBAHUS
pPa3MUYHBIX ~ CTPYKTYp, SBJICHUH,
npolenyp IpaXkJAaHCKOro oOliecTBa
(HampuMmep,  BBIOOpBI,  OINPOCHI),
TOTOBHOCTBIO K OOCYXKICHHIO
TUYECKUX MpPOOJeM, CBA3aHHBIX C
NPaKTHYECKUM IIPUMEHEHUEM
JOCTIDKEHUN HayKd, OCO3HaHHEM

BAXKHOCTH MOPaJIbHO-3TUYECKUX
IIPUHLIUIIOB B JEATEIIbHOCTH
YYEHOTO.

https://resh.edu.ru/su
bject/lesson/680/

https://resh.edu.ru/su
bject/lesson/19/

https://resh.edu.ru/su
bject/lesson/23/
https://resh.edu.ru/su
bject/lesson/20/

https://resh.edu.ru/su
bject/lesson/669/
https://resh.edu.ru/su
bject/lesson/670/
https://resh.edu.ru/su
bject/lesson/671/

https://resh.edu.ru/su
bject/lesson/672/

https://resh.edu.ru/su
bject/lesson/682/
https://resh.edu.ru/su
bject/lesson/21/

https://resh.edu.ru/su
bject/lesson/683/
https://resh.edu.ru/su
bject/lesson/687/




[LeJ’II/ITeJ'II/I H KPAaTHBIC Y1 CJIa, Pa3JIOKCHUEC Y Clia

https://resh.edu.ru/su

2.9 | ya muoKUTEH. 2 bject/lesson/694/
2.10 | ITpocThie U COCTaBHBIE YHCIIA. 3 https://resh.edu.ru/su
bject/lesson/698/
2.11 | CBoiicTBa ACTMMOCTH 4 https://resh.edu.ru/su
bject/lesson/693/
2.12 | Ilpusnaku aenumoctu Ha 2, 5, 10, 3, 9, 25, 4, 8. 6 https://resh.edu.ru/su
bject/lesson/695/
https://resh.edu.ru/su
bject/lesson/697/
https://resh.edu.ru/su
bject/lesson/339/

Pemienue TeKCTOBBIX 3a1a4

513 . 5 https://resh.edu.ru/su
. Ha BCC apI/I(l)MeTI/I‘IGCKI/Ie JCUCTBU, HA IBMIKCHUC bject/lesson/609/

1 oKy https://resh.edu.ru/su
bject/lesson/348/
https://resh.edu.ru/su
bject/lesson/610/

Hroro mo pazueny: 48

Paznen 3. Harasianasi reomerpus. Jlunuu Ha miockoctu (12 4)

3.1

Touka, psimasi, OTPE30K, JTy4.

2

3.2

N3mepenne 1uHbI OTpe3Ka, METPUUYECKHE
€AVHULbI U3MEPEHUS JUINHBIL.

VYueOHbIE 3a7a4H,
HalpaBJI€HHbIE  HA  pa3BHUTHE
CIOCOOHOCTEN K AMOIMOHAIBHOMY
U OCTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYeCKNX 00BEKTOB, 3a1a4,
pelIeHnil, pacCyKJIeHUN, YMEHHUIO

https://resh.edu.ru/su
bject/lesson/26/

https://resh.edu.ru/s
ubject/lesson/29/
https://resh.edu.ru/s
ubject/lesson/585/
https://resh.edu.ru/s
ubject/lesson/583/




3.3 | Vrom. 1 BUIETH MaTeMaTHYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE. htt_ps./ /resh.edu.ruls
3.4 | UsmepeHue yriiosB. 1 ubject/lesson/589/
3.5 | [IpsiMoii, OCTPBIN, TYIOMN U Pa3BEPHYTHIH YIJIbL. 1 https://resh.edu.ru/s
ubject/lesson/563/
3.6 | [Ipaktuueckas padota «IlocTpoeHue yriioBy» 1
3.7 | Jlomanas. 1
3.8 | OKpY>KHOCTh M KPYT. 1 https://resh.edu.ru/s
ubject/lesson/588/
[Tpaktuyeckas padora «Iloctpoenue y3opa u3
3.9 OKPY>KHOCTEH». 1
Uroro no pazaeny: 12
Pasnen 4. O0bikHOBeHHBIE ApooH (49 u)
4.1 | Ipo06s. ITpaBunbHbIE U HETIPABUILHBIE IPOOH. 4 https://resh.edu.ru/s
ubject/lesson/703/
4.2 | CMmemniaHHOE YHCIIO. 5
VYueOHbIe 3a7a4H,
OCHOBHOE CBOWCTBO APOOH. HaTpaBlCHHBIE HA OpHEHTAINI0 B https:// resh.edu.ru/s
4.3 5 JESITEbHOCTH HA  COBPEMEHHYIO ubject/lesson/705/
CHCTEMY HAayYHBIX MTPEICTABICHHUH 00 https:/ /resh.edu.rufs
OCHOBHBIX 3aKOHOMEPHOCTSIX ubject/lesson/707/
CpaBHeHue 1pobeii. pasBUTUS  4EJIOBEKa, MNPHUPOAbl U | https://resh.edu.ru/s
s A 0011ecTBa, nonumanueM | ubject/lesson/708/

MaTeMaTHYeCKOM HayKu Kak cepbl
YEJI0BEYECKON IEATENbHOCTH, ITANOB

https://resh.edu.ru/s
ubject/lesson/16/




CrokeHne U BIUUTAaHHE OOBIKHOBEHHBIX

eé Pa3sBUTUA W 3HAYUMOCTHU IJIA

https://resh.edu.ru/s

apooei. pa3BUTHS IUBUJIM3AIMH, OBIaaeHueM | ubject/lesson/709/
45 3 SI3BIKOM MaTeMaTUKU u | https://resh.edu.ru/s
' MaTeMaTHYeCKOW KyJabTypoit  kak | ubject/lesson/725/
CpeACTBOM MMO3HAHUS mupa, | https://resh.edu.ru/s
OBJIaJICHUEM npocreimmu | ubject/lesson/713/
VYMHOKEHHE OOBIKHOBEHHBIX pO0eii HABBIKAMH HCCIIeOBATEIILCKOH https://resh.edu.ru/s
45 4 ACATCILHOCTH, ubject/lesson/710/
' https://resh.edu.ru/s
ubject/lesson/673/
4.7 | leneHrie 0OBIKHOBEHHBIX ApO0OEH; B3aUMHO- 6 https://resh.edu.ru/s
obpaTtHbIe IPOOH. ubject/lesson/711/
https://resh.edu.ru/su
bject/lesson/714/
4.8 |PemeHne TEKCTOBBIX 3a]1a4, COACPIKALIUX JIPOOH. 3
4.9 |OcHOBHBIC 32 JJa4H Ha IPOOH. 7
Toro no pasueny: 49
Pasnea S. Harnsaanas reomerpusi. MHoroyroasunku (10 1)
5.1 [MHOroyrojbHHKH. 1 https://resh.edu.ru/su
VueOHble 3aJauH, bjECt/|€SSOﬂ/555/
5.2 [UeThIpéxyroyibHUK, IPSIMOYTOJbHUK, KBAIPAT. 2 HalpaBJICHHBIC ~ Ha  pasBUTHC |https://resh.edu.ru/su
CIIOCOOHOCTEN K OMOIOHUOHAJIIBHOMY bject/'esson/556/
U OCTETUYECKOMY  BOCIIPHSTHIO
[IpakTrueckas pabota «IToctpoenue Y P
MaTeMaTHYECKUX 00BEKTOB, 3a/1a4,
5.3 [IpAMOYTrOJbHUKA C 33aJaHHBIMH CTOPOHAMH 1 N .
. pCILICHMI, PACCYKIACHUHN, YMCHHIO
Ha HEJIMHOBaHHOM Oymare».
BUJICTh MaTeMaTHYCCKUE
5.4 [TpeyrojbHUK. 2 3aKOHOMCPHOCTH B HCKYCCTBC. https://resh.edu.ru/su

bject/lesson/554/




[[1omane u nepuMeTp NpsSMOyrojibHUKA U
MHOTOYT'OJIbHUKOB, COCTaBJICHHBIX U3

>3 [PSIMOYTOJIbHUKOB, €MHHUIIBI U3MEPEHHUS 2
[IOLIA/IH.
5.6 [[IlepumeTp MHOTOYTOJIBHHKA. 1
MToro mo pazueny: 10
Paznen 6. decaiTuunnbie qpodu (38 u)
https://resh.edu.ru/su
6.1 |lecsaTuunas 3anuch QpoOeii. 4 TBopHeckue TIPOCKTEL, E{teCt{;fsS(;]n/?(’fS/ /
XapaKTePU3YIOIIHECS tps.//resh.eau.ru/su
rOTOBHOCTBIO K geifcteusm B |oject/lesson/343/
6.2 [CpaBHEHUE JAECATHYHBIX IPOOCH. 2 yCIIOBHAX HEONPECNCHHOCTH,  |https://resh.edu.ru/su
NOBBIICHUIO  YPOBHA  CBOCH  |hject/lesson/718/
KOMIIETEHTHOCTH qyepes https://resh.edu.ru/su
MPAKTUYECKYIO JIEATEIBHOCTh, B o g
bject/lesson/719/
TOM 4YHCJIE YMEHUE YUYUThCA Y h![tpS' /resh.edu.ru/sy
IpYyTHX JIOJeH, mnpuoOperaTth B bject)lessor; 72 0 /
COBMECTHOH JESITETbHOCTH HOBBIC
. https://resh.edu.ru/su
6.3 |lelicTBus C N1eCATUYHBIMU APOOSIMHU. 20 3HAHUS, HABBIKY U KOMITIETEHIIUH U3 bject/lesson/721/
OIBITa APy, https://resh.edu.ru/su
bject/lesson/722/
https://resh.edu.ru/su
bject/lesson/674/
6.4 | OxpyrieHue JecATUYHbBIX APOOEH. 3 https://resh.edu.ru/s
ubject/lesson/27/
6.5 | Pemrenue TeKCTOBBIX 3a7a4, COICPIKAIINX IPOOH. 2
6.6 | OcHOBHBIE 3a/1a4H HA JPOOH. 5




Hroro no pazueny: 38 2
Paznen 7. Harasianasi reomerpusi. Tesia u purypsi B npocrpanctse (9 4)
7.1 | MHOrOrpaHHUKH. 1
YyeOHbIe CUTYaIlUH,
7.2 | U300paskeHre MHOTOTPaHHUKOB. 1 XapaKTepHU3yOLIUECs
HE0OXOAMMOCThIO B (hOpMUPOBAHUHU
7.3 | Mozaenu mpoCTpaHCTBEHHBIX TEll. 1 HOBBIX 3HaHW, B TOM 4YHCIE
dbopMyIHpOBaTh HJIEH, TOHSTHS,
7.4 | [IpssMOYTOJIBHBIN MapajuieNenunes, Kyo. 1 rUIOTE3bl 00 00beKTax U siBiIeHusX, | https://resh.edu.ru/s
B TOM YHCIIC paHee HeM3BecTHbBIX, | Ubject/lesson/494/
7.5 | Pa3BépTku KyOa u nmapajienenuneaa. 2 0COSHaBATL qu)HHHTH
COOCTBEHHBIX 3HAHUH u
7.6 | IIpaxTtuueckas padota «Pa3BépTka KyOay. 1 KON[}IGTGHTHOCTeH’ TIaHHpOBATH
CBOE pa3BHTHE.
7.7 | O6béM Ky0Oa, MPSIMOYTOJILHOTO TTapaslIe/IeHIe1a 1 https://resh.edu.ru/s
ubject/lesson/565/
Hroro no pazneny: 9 1
Paznen 8. [loBTropenue n 0600menue (7 4)
7.1. | loBropenne OCHOBHBIX HOHATHH M METOIOB Kypca 5 Kiacca, 7
00o0011eHre 3HaHui
Hroro no pazneny: 7 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 204 13




6 KJIACC

Ne | HammeHOBaHHeE Pa3/ieJIOB H TeM IPOrPaMMBbI KoanyecTBo 4acoB DJIeKTPOHHbIE
n/n Buas! nesareannocT odyqaromuxcst |((Hudposbie)
BCEro KOHTPOJIbHbIE ¢ y4eToMm paboueii mporpaMmebl o0pa3oBaTebHbIE
padoThI BOCIIMTAHHUS pecypcesl

Paznen 1. SA3bik 1 1oruka (15 4)

1.1 |[loHsTHE OTpULIAHHUS 2 Becenpl, HanpaBJIeHHBIE HA MPOSIBIICHHE
- MHTEpeca K MPOILIOMY U HACTOSIIEMY
Otpunanue o0mux Bbicka3zbiBaHU. OTpHULlaHKe N

1.2 . 3 POCCHICKON MaTeMaTHKH, IIECHHOCTHBIM _

*  |BBICKAQ3bIBAHHM O CYIIECTBOBAHUHU https://resh.edu.ru/s

OTHOUIEHUEM K JIOCTH)KEHHSIM :
. . . |ubject/12/6/

1.3 |[lepemennas. BoipaxkeHus ¢ mepeMeHHBIMU 2 POCCHUUCKHUX MaTEeMaTUKOB U POCCUUCKOHN
1z 5 MaTeMaTU4eCKO! IIKOJIBI, K

4 llepeMeHHAA N KBAHTOPEI UCIIOJIb30BAHUIO STHX JTOCTHKCHUH B
1.5 |Otpurianue yTBEpKACHHI ¢ KBAHTOPAMHU 3 JIPYTHX HayKaX U NPUKIATHBIX chepax

Wrtoro no pazneny 15 1

Paznen 2. Hatypajabnbie ynciaa. [leiicTBusi ¢ HaTypajabHbIMH yncaamu (304)

ApH(bMCTHqCCKHe JEUCTBUS C MHOTIO3HAYHBIMU

2.1 HaTypaJIbHbIMU YU CJIAMU. 3

2.2 |UucrnoBble  BBIpQOXKEHUS, TOPSJAOK  JCHCTBHIA, becenpl, HanpaBeHHbIE HA
HCIOIB30BAHNE CKOOOK. 3 NPE/ICTaBICHNE O MaTEMaTHYECKUX
OCHOBaX ()YHKIIMOHUPOBAHUS PA3TUIHBIX
2.3 | OkpyrieHue 4ucer. 3 CTPYKTYD, SABIEHH, IPOLETyp
2.4 | IIpocTble U COCTaBHBIE YUCIIA. 3 IpakJaHCKOro 00IecTBa (HaIpuMep,
BBIOOPBI, OITPOCHI), TOTOBHOCTBIO K
JlenuTenu u KpaTHbIE YKcla; HAUOOJIBIINUK OOIIUH 06CYKICHHIO S THIECKHX TIPOOIEM, https://resh.edu.ru/
o5 |ACTHTEND H HAUMEHbIIEE o011ee KpaTHoe. 3 CBSI3aHHBIX C PAKTHYCCKUM subject/lesson/701/
NPUMEHEHHEM JTOCTHIKSHUN HAYKH, https://resh.edu.ru/

subject/lesson/696/




OCO3HAaHUEM BAJKHOCTU MOPAJIBLHO-
ATUYECKUX IPUHLIUIIOB B IESITEIIBHOCTU
YUYEHOTO.

https://resh.edu.ru/
subject/lesson/702/

2.6 |PazmokeHHe  YHMCIa Ha POCTHIC MHOKHTEIIH. 3 https://resh.edu.ru/
OcHoBHasi  Teopema apUPMETHKH. subject/lesson/700/
Anroput™m EBxiinia
https://resh.edu.ru/
2.7 | JIenMMOCTh CyMMBI U IIPOM3BEICHUS. 3 subject/12/6/

2.8 | JlemeHue ¢ OCTaTKOM. 3
2.9 | Pewenue TeKCTOBBIX 3a1a4 5
Uroro no pazneny 30

Paznea 3. Harnaanas reomerpus. [Ipsimbie Ha niiockoctu (7 1)

3.1 |IlepnieHaNKyIIpHBIC TIPSIMBIE. 2 Y4eOHbIe 3a71a4, HAIIPaBJICHHbBIE
Ha  pa3BUTHE  CIIOCOOHOCTEH K
3.2 | ITapannenbHble mpsiMble. 2 OMOLMOHATILHOMY M OCTETHYECKOMY | https://resh.edu.ru/
BOCTIPUSATHIO MaTeMaTH4IeCKuX | subject/12/6/
33 PaCCTOjIHI/Ie MEXTY ABYMS TOT-IKaMI/I: OT TOYKH JI0 . 00BEKTOB, 3amau, peleHHi,
9 | mpsAAIMO#A, JUTMHA TTyTH HA KBAJIPATHOMN CETKE. PacCY)KIEHHH,  YMEHHIO  BHJETb
MaTeMaTHYeCKue 3aKOHOMEPHOCTH B
3.4 | [IpumepsI MPSMBIX B POCTPAHCTBE 1
HCKYCCTBE.
Hroro no pazneny 7

Paspnen 4. Ipodu (38 1)




OObIKHOBEHHAs IPOOb, OCHOBHOE CBOWCTBO JAPO0OH,

4.1 o 2
COKpalIEHHE APOOEH. VY4eOHble 3a7a4d, HaIlPaBJICHHBIE
12 |c Soi 5 Ha OPHUEHTAIMI0O B JIESATEIIbHOCTU Ha
: pPaBHEHHE U YIIOPsI0YMBAHUE JPOOEH. COBPEMEHHYIO  CHCTEMY  HAYHHBIX
MpECTaBICHUI 00 OCHOBHBIX
4.3 | Jecaruunble qpodu U MeTpUYecKast CUCTEMa Mep. 2
3aKOHOMEPHOCTSIX pPa3BUTHUS YEJIOBEKa,
. IPUPOJLI U OOINEeCTBa, IOHUMAaHHUEM
Apudmernueckne IeHCTBH ¢ OOBIKHOBEHHBIMH U PO VHI ’
4.4 3 MareMaTtudeckod Hayku Kak cdepsr | https://resh.edu.ru/
% | meCATUIHBIMU APOOSMHU. . .
4eJI0BEYECKON JIeATELHOCTH, dTamoB | Subject/12/6/
45 | TlousiTHe IpoLeHTa. 3 e¢ pa3BUTHS M 3HAYUMOCTH IS
pPa3BUTHS IIUMBWIM3ALMK, OBJIAJICHUEM
Beruncnenue npoieHTa ot BETUYUHBI M BEJIMUUHBI SA3BIKOM MaTCMaTHUKH Hu
46 1o ee IIPOLIEHTY. 3 MaTe€MaTU4YecKOl  KyJIbTypoH  Kak
CpEICTBOM MO3HAHUS MHpa,
4.7 | Pemenne TEKCTOBBIX 3aJ1a4, CO JAEPKAIIUX APOOH U 3 OBJIQJICHUEM TPOCTEHIITMMU HABBIKAMH
MMPOUCHTEI. HCCIICIOBATEIbCKON JIEATCIILHOCTH,
4.8 | OtHomeHuE. 2
4.9 | /leneHue B TaHHOM OTHOIIICHHH. 2
4.10 | MacmiTa®, mponopIusi. 5
[IpocToii porieHTHBIN pocT. CIIOKHBIHI
4.11 MPOLEHTHBIN POCT. 6
[TpakTrueckas padota « OTHOIIEHNE JJTMHBI
4.12 | OKpYKHOCTH K €€ THamMeTpy» 1
Peseps 3
Wroro no pazaeny: 38

Pazpnen 5. Harasianas reomerpusi. Cummerpus (6 4)




4.1.

OceBas CUMMCTPH.

4.2. | llenTpanbHas CHMMETPUS.

4.3. |IlocTpoeHrEe CUMMETPUIHBIX PUTYD.

4.4, |IlpakTudeckas padbora «OceBas CHMMETPHUS.
4.5. | CumMeTpus B MPOCTPAHCTBE

VYyeOHble 3a1a4yu, HarpaBiICHHbIC
Ha  pa3BUTHE CIOCOOHOCTEH K
SMOLMOHAIBHOMY U 3CTETHYECKOMY
BOCITPUSATHIO MaTeMaTUYECKUX
00BEKTOB, 3azay, peuieHui,
pacCyXIeHHI, YMEHUIO  BHUJIETh
MAaTeMaTUYECKUE 3aKOHOMEPHOCTU B
HCKYCCTBE.

https://resh.edu.ru/
subject/12/6/

Hroro no pazneny:

Pasnen 6. BoipaxxeHusi ¢ 6ykBamu (19 4)

[Ipumenenue OyKB s 3alUCH MaTeMaTHYECKHX

6.1 BBIPOKEHUH U MTPEUIOKEHUH.

6.2 | BykBeHHbIE BRIpDa)KCHHUS 1 YUCIIOBBIE MTOJICTAHOBKH.
BykBeHHBIE paBEHCTBA, HAXOXKICHNE

6.3 | HemssecTHOro KOMITOHEHTE.

6.4 | ®opmybl
Packpeitre ckobok. Koaddunument. [Togo6HbIe

6.5 | cnaraemste.

6.6 | [lonsaTue ypaBHeHUs. Perienne ypaBHEHMIA.

6.7 | Pemrenue 3ama4 METOIOM yYpaBHEHHUSI.

TBopueckue IIPOEKTBHI,
XapaKTEPU3YIOINECS TOTOBHOCTBIO K
JNENUCTBUSM B YCIOBHAX
HEONPENECTEHHOCTH, TOBBIIIIEHUTO

YpOBHS  CBOEH  KOMIIETEHTHOCTHU
yepe3 MPaKTHYECKYIO JEsITeIbHOCTD,
B TOM 4YHCI€ yMEHHE YUHUTHCS Y
Apyrux Jojei, mnpuoOperaTh B
COBMECTHOM JEATEIBHOCTH HOBBIE
3HAHUS, HaBBIKM U KOMIIETEHLIUU M3
OIbITa IPYTHX.

https://resh.edu.ru/
subject/12/6/




Hroro no pazueny: 19

Paznen 7. HarnsaaHasa reometpus. PUrypbl Ha JI0CKOCTH (14 4)

7.1 | UeTbIpE€XyTroJIbHUK, IPUMEPHI YETHIPEXYTOJILHUKOB. 1 VyeOHbie cHTyam,
XapaKkTepHU3yIoIIecs
20 [IpsiMOyTONBHUK, KBaJIpaT: CBOWCTBA CTOPOH, . HEOGXOMMMOCTBIO B (hOPMUPOBAHUH
" | YIUIOB, naroHajcu. HOBBIX 3HAHMH, B TOM 4YHCIE
OpMYIIUPOBAaTh  WJIEU MOHSITUS
7.3 | U3mepenue yrios. 1 Gopayup ’ ’
TUINOTE3bI 00 00BEKTaX U SBJICHUIX, B
TOM 4YHCI€ paHee HEU3BECTHBIX
7.4 | Buzsl TpEyroJibHUKOB. 1 0CO3HABATH ¢ £HHHTH o 6CTBCHHI)IX’ https://resh.edu.ru/
. .. | subject/12/6/
3HAHUU u KOMITETCHTHOCTEH,
7.5 | IlepumeTp MHOTOYTrOJIbHUKA. 2 IUTAHHPOBATH CBOS Pa3BHTHE.
7.6 | Ilmomans Gpurypsl. 3
DopMyITbl IEpUMETPa U IIOMIAIH
7.7 MPSIMOYTOJIbHUKA. 3
7.8 | IlpubnmxénHoe u3MepeHue miomanan Guryp. 2
7.9 | Ilpaktuueckas pabota «Ilnomans kpyra» 1
Hroro no pazneny: 14

Pa3nen 8. [Tos102kuTe/IbHBIE U OTPULATE/IbHBIE YyKcaa (40 4)

8.1 | Lesnbie unca. 2




MOIIYJ'IB quciia, recOMCTPHUICCKAA MHTCPIIPCTALIUS

VYueOHbIE 3aaa4yd, HAIIPpaBJIICHHBIC

https://resh.e

8.2 MOTYJISL. 4 Ha  pasBuTHe cmocobHocreir k| du.ru/subject/12/6/
SMOLIMOHAIBHOMY M 3CTETHUYECKOMY
8.3 | HncnoBbIC IPOMEXKYTKH. 2 BOCIIPUATHIO MaTeMaTUYECKUX
00BEKTOB, 3ajad, pelieHuH,
8.4 | [TonoxuTenbHBIC U OTPULIATEIILHBIC YHCIIA. 3 paccy)XJIeHMH,  yMEHHIO  BHJETbH
MaTeMaTHYECKHe 3aKOHOMEPHOCTH B
CpaBHeHUE MOJOKUTEIBHBIX U OTPUIATEIBHBIX HCKYCCTBE.
8.5 | ypcen. 2
Apudmernueckue NeICTBUS C MOJIOKUTEIbHBIMU U
8.6 OTPUIATECIIEHBIMH YUCIIAMHU. 17
8.7 | Pemenue TeKCTOBBIX 327124 8
Hroro no pazneny: 40
Paznen 9. IlpeacraBienne 1aHHbIX (64)
[TpstmoyTonbHAas cucTeMa KOOPAUHAT Ha
9.1 TOCKOCTIL. 1 YuebHbIe 3a/1a4uM, HaNpaBJIE€HHBIE
HA  pa3BUTHE  CIOCOOHOCTEH K
KoopauHaTel TOUYKH Ha IUTOCKOCTH, abcIucca u SMOIIMOHAJIBHOMY H 3CTCTHYCCKOMY
9.2 Op/MHATA. 2 BOCTIPUSATHIO MaTeMaTHYECKUX
00BEKTOB, 3amad, peleHuH,
9.3 | CronGuarbie U KPyroBbIe JHATPAMMEI. 1 paccyxieHuil, ymenmoo  Bumers | Nttpsi//resh.edu.ru/
MaTeMaTHYECKUE 3aKOHOMEPHOCTH B subject/12/6/
9.4 | Ilpaktrueckas padora «IlocTpoeHune auarpaMmy. 1 HCKYCCTBE.
Pemienne TeKCTOBBIX 3a7a4, CO JepKAIIUX JTaHHBIE,
9.5 1

MmpeacTaB JICHHBIC B Ta6m/1uax W Ha Juarpammax




Hroro no pazgeny:

Pazgen 10. Harasinnasi reomerpusi. @urypbl B mpocTpa

HcTBe (94)

[IpsimoyrombHbIN napauienenunes, Kyo, npusma,

101 NUpaMuJIa, KOHYC, IWIUHJP, map u cdepa. 2
10.2 | U300pakeHre MpoCTPaHCTBEHHBIX UTYP. 1 VuebHble 3a7aun, HalpaBlIeHHBIE
Ha  pa3BUTHE CIOCOOHOCTEH K
[Ipumeps! pa3BEPTOK MHOTOTPAHHHUKOB, ITUITHH]IPA SMOIMOHATBHOMY H 3CTETHYCCKOMY
1031y KOHYyca. 1 BOCTIPUSATHIO MaTeMATHYECKUX
00BEKTOB, 3aj1ad, peuieHui,
10.4 | IIpakTnueckas pabota «Co3nanue Mojenen 1 pACCY)KIEHNMIl,  YMEHMIO  BHIETDH
IPOCTPAHCTBCHHBIX PUTYpY. MaTEMATUYECKHE 3aKOHOMEPHOCTH B
10.5 | [TonsTre 00bEMA; eAMHUIIBI K3MEPECHUS 00BEMA. 1 HCKYCCTBC.
O0BEM IPSIMOYTOJIBHOTO Tapasiesenumnesa, Kyoa, https://resh.e
10.6 -- 2 : .
(bopmybi 06BEMa du.ru/subject/12/6/
Hroro no pasneny: 9 1
Pa3pnen 11. IloBTOpenue, 00001menne, cucremarusanus (204)
11.1. | IToBTOpeHUE OCHOBHBIX MOHSITUI U METOJIOB KypCOB
5 u 6 xitaccoB 0000IICHHE,
CHCTEMaTH3aINsI 3HAaHUH
Hroro no pasneny: 20
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 204 11




YYEBHO-METOJANYECKOE OBECHEYEHUE OBPA30BATEJBHOIO
MPOLIECCA

OBA3ZATEJ/IBHBIE YYEBHBIE MATEPUHAJIBI /I YYEHHUKA
5 KJIACC

Mepznsik A.l'., Tlononckuii B.b., SAxup M.C.; non penakmuein Ilomonsckoro B.E.
Maremarnka, 5 kimacc, OOIIECTBO C OTPaHMYEHHOW OTBETCTBEHHOCTHIO "M3/aTeNbCKUi TICHTP
BEHTAHA-TPA®"; Aknnoneproe obmectBo "M3narenscTBo [IpocBemenue";

6 KJIIACC

Mepsnsik A.L'., Ilomonckuii B.b., Slxkup M.C.; nox penakiueit [Togonsckoro B.E., Maremaruka,
OOIIecTBO ¢ OrpaHMYCHHOW OTBEeTCTBEeHHOCThIO «M3matenbckuii neHTp BEHTAHA-I'PA®y;
Axnmonepnoe obiectBo «M3narensctBo [IpocBemenue» ;

METOANUYECKHUE MATEPUAJIBI U1 YUUTEJIS

S KJIACC
Hopodees I'.B., Ilerepcon JI.I. Maremaruka (2 wactu), 5 xmacc, OOO "BHMHOM.

=",

Jlaboparopus 3nanuii"; AO "UznatensctBo [IpocBemenue";

6 KIIACC
Hopodees I'.B., Ilerepcon JI.I. Maremaruka (3 wactu), 6 xmacc, OOO "BHMHOM.
Jlab6opatopus 3nanuii"; AO "UznatensctBo [IpocBemenne",;

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET

5 KITACC
https://skysmart.ru/

http://school-
collection.edu.ru/
https://fipi.ru/
https://foxford.ru/
https://interneturok.ru/
https://mwww.mccme.ru/

https://www.geogebra.or
o/

6 KIIACC



https://skysmart.ru/
http://school-
collection.edu.ru/
https://fipi.ru/
https://foxford.ru/
https://interneturok.ru/
https://www.mccme.ru/
https://www.geogebra.or
g/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPYJIOBAHHUE
Hoyt6yxu, yueOHuKH.

OBOPYJIOBAHUE JUJIA ITPOBEAEHU A JIABOPATOPHBIX U ITPAKTUYECKUX PABOT



PABOYAS ITPOI'PAMMA yueOHOTr0 Kypca «Ajaredopa» (yriyoJaeHHbIH
YPOBeHb) sl 7-9 Kj1accoB 0CHOBHOI0 001ero oopaszosanusi 1D 2813790

INOACHUTEJIbBHASA 3AIINCKA

Anrebpa sIBISETCS OJJHUM H3 OMOPHBIX KypPCOB OCHOBHOTO 00IIEro oOpa3oBaHUS:
OHa o0ecIeuynBaeT M3yYCHHE APYTUX TUCIUIUIMH KaK €CTECTBEHHO-HAYYHOTO, TaK
TYMaHUTapHOTO ITUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl MPOIOJDKEHUST 00pa30BaHUs U
JUTSL TIOBCEHEBHOW JKM3HU. Pa3BuTHE y 0OydYaromuMXcs HAYYHBIX TPEICTABICHHUHA O
MPOUCXOXKICHUN W CYIIHOCTH anreOpandeckux aOCTpakiuid, Ccrocode OTpaKeHHs
MaTeMaTUYECKOW HAyKOW SBJIGHMM M TIPOIIECCOB B MPUPOAEC U OOIIECTBE, POJHU
MaTEMaTHYECKOTO MOJCIMPOBAHUS B HAyYHOM IMO3HAHWH M B TIPAKTHKE CITOCOOCTBYET
(GhOpPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KAUECTB MBINIJICHUS, HEOOXOAUMBIX JIJIS
ajanTaiyy B COBpeMEHHOM HH(ppoBoM obdmiecTBe. M3yueHue anreOpsl oOecrieunBacT
pa3BuUTHE yMeHUsi HaOI0JaTh, CpPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOH
JEUCTBUS, BBIBOIBI, (OPMYIUPOBaTh yTBepKaeHUs. (OCBOCHHE Kypca aiareOpsl
o0OecrieuynBaeT pPa3BUTUE JIOTMUECKOTO MBINLICHUS OOY4YaroIIMXCA: OHHM HUCIOJIb3YIOT
NEAYKTUBHbIE W HMHAYKTHBHBIE pACCyXXJIE€HUS, OO0OOIIEHHE M KOHKPETU3AIHIO,
abctparupoBanue u aHanoruto. O0yueHue anredpe mpeanoaaraeT 3HaUuTeNIbHbIN 00BEM
CaMOCTOSITENTLHOW JEATEIbHOCTH OOYYarOMIMXCsl, MMOITOMY CAMOCTOSTEIHHOE pEIICHHE
3a/1a4 00yJarOIIMMHUCS SBJISCTCS peann3alueil AeITEIbHOCTHOTO MTPUHITUIIA OOy ICHHS.

B ctpykType mporpammbl yueOHOTo Kypca «Anredpa» yriayOon€HHOTO U3y4YeHHS
OCHOBHOE MECTO 3aHUMAIOT COJepKaTeIbHO-METOAUYeCKue JuHuM: «Yucia u
BBEIYHCIICHUSY, «ANTeOpandeckue BBIpAKEHUS», «YPaBHEHUS W HEPaBEHCTBAY,
«Dynkmumy. Kaxnas w3 3TUX cofepkKaTebHO-METOMYSCKUX JIMHUN pa3BUBACTCSA Ha
MPOTSDKCHUH TPEX JIET M3YyUCHUS Kypca, B3aUMOACHCTBYS C APYTUMH €ro JIMHUSIMHU. B
X0Jle M3Y4YeHHsS Kypca OOydYaromuMmcs TPHUXOAUTCS JIOTHYECKH PacCyXaath,
UCIIOJIb30BAaTh TEOPETUKO-MHOXKECTBEHHBIM SI3bIK. B CBSI3M € 3TUM B MporpaMmy
ydeOHOro Kypca «Anredpa» BKIIOUEHBI HEKOTOPHIE OCHOBBI JIOTHKH, MPEICTABICHHBIE
BO BCEX OCHOBHBIX pa3jefiax MaTeMaTH4YeCKOro 0Opa3oBaHUS W CIIOCOOCTBYIOIIHE
OBJIAJICHUIO OOYYarOIIMMHUCS OCHOB YHUBEPCAIHHOTO MATEMAaTUYECKOTO  SI3BIKA.
CopeprkaTeabHOW B CTPYKTYPHONU OCOOCHHOCTBIO YUEOHOTO Kypca «Anredpay sSBIeTCS
€ro UHTETPUPOBAHHBIN XapaKTep.

Coneprxkanve MHHUM «YHca ¥ BBIYUCIICHHS» CITY)KAT OCHOBOW IS JaTbHEHIIIETO
W3YYCHUS MATEMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYarOUUXCS JIOTHYCCKOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHUS TOJb30BATHCS AJITOPUTMaMHU, a TaKkKe
MPUOOPETEHUIO MPAKTHYECKUX HABBIKOB, HEOOXOIUMBIX IJISi TIOBCEAHEBHOM KU3HHU.
Pa3BuTHe TMOHATHS O YHWCIIe Ha YPOBHE OCHOBHOTO 0OOIIero oOpa3oBaHUS CBS3aHO C



paIMOHAIBHBIMUA U HUPPAMOHATLHBIMU YHUCIaMH, (OPMUPOBAHUEM TPEACTABICHUA O
JICHCTBUTEILHOM YHUCIIE. 3aBEPIICHUE OCBOCHHUS YHCIOBOU JIMHUN OTHECEHO K CPETHEMY
o01ieMy 00pa3oBaHUIO.

Copnepskanue IBYyX anreOpandyecKux JIMHUM — «Aredpanueckue BBIPAXKEHUS» U
«YpaBHEHHMsI W HEPABEHCTBA» CIOCOOCTBYET (HDOPMHUPOBAHUIO Yy OOydaroumxcs
MaTeMaTHYECKOTO armnapara, HeoOX0JUMOT0 JJIsl PEIICHUS 33/1a4 MaTEMaTHKHU, CMEKHBIX
IPEeIMETOB M OKpY’Karoleil peadbHOCcTH. Ha ypoBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs
y4eOHbI MaTepuan TPYNIUPYETCS BOKPYT pallMOHAJIBHBIX BbIpaKeHUU. AJredpa
JEMOHCTPUPYET 3HAUCHHE MaTEeMaTHUKU KaK si3bIKa JJIsi MOCTPOEHUS MaTeMaTUYeCKHUX
MoOJIeJiel, OINMCaHUs TPOLIECCOB M SIBJICHUN peaibHOro mupa. B 3agaun oOydeHus
anrebpe BXOIIT TaKkKe JajbHeWIIee pa3BUTHE AaITOPUTMHYECKOTO MBIILICHUS,
HEOOXOJMMOT0, B YACTHOCTH, ISl OCBOCHHA Kypca WH(GOPMATHUKH, W OBIAJCHHUE
HaBBIKAMM  JIEYKTUBHBIX paccyxaeHuil. IlpeoOpaszoBanue CHUMBOJBHBIX (opm
CHOCOOCTBYET  Pa3BUTUIO BOOOpa)KEHMs, CHOCOOHOCTEH K MaTeMaTH4YECKOMY
TBOPYECTBY.

Conmepxxanne (HyHKIMOHATBHO-TPAPUUECKONH JIMHAW HAIeleHO Ha TOJydYeHHUe
oOyyaromuMucs 3HaHUNU 0 QYHKIUSAX KaK Ba)KHEWIIEW MaTeMaTU4eCKOW Mojaenu st
OMMCAHMSI W HCCIEAOBAHHUS Pa3HOOOPa3HBIX TMPOIECCOB U SIBICHUN B MPUPOJE U
obmiectBe. M3yueHune marepuana criocoOCTBYET Pa3BUTHUIO Y OOy4arolUMXCs YMEHUs
UCIIONIb30BaTh Pa3IMuHbIe BBIPA3UTEIBHBIC CPEICTBA SI3bIKA MATEMATHKU — CJIOBECHOTO,
CUMBOJIMYECKOTO, TpauuecKkoro, BHOCUT BKJIaJ B (pOpMHUpOBAHUE MPEICTaBICHHUNA O
POJIM MaTEMAaTUKH B Pa3BUTUHU IIUBUIIU3AIMH U KYJIbTYPHI.

YrnyOn€éHHpli Kype aireOpbhl XapaKTepU3yeTCs H3yYeHHUEM OTOJHUTEIHLHOTO
TEOPETUUYECKOTO armapaTa ¥ CBSA3aHHBIX C HUM METOJIOB pelieHus 3amad. Anredpa
SBJISIETCSA SI3BIKOM JIJII ONMUCAaHUSI OOBEKTOB U 3aKOHOMEPHOCTEH, CIIyKUT OCHOBOM
MaTeMaTHUeCKoro MozenupoBanusa. [Ipm sTomM camu OOBEKTHI MaTEMaTHUYECKHUX
YMO3aKJIIOUCHUI U MPUHATHIE B anreOpe npaBuiia uX KOHCTPYUPOBAHUS CIIOCOOCTBYIOT
dbopMHupoBaHUIO yMEHUW OOOCHOBBIBAaTH U JOKAa3bIBaTh CYXKJEHUS, Pa3BUBAIOT
MaTEeMaTHYECKYI0 MHTYHUIMIO, KPAaTKO U HAIJISTHO PACKPHIBAIOT MEXAHU3M JIOTHYECKHIX
MOCTPOCHUH U yuaT uX MpuMeHeHuto. Tem campiM anredpa 3aHMMAaeT OJHO U3 BEIyIINX
MECT B JOPMHUPOBAHUHU HAYIHO-TEOPETHUECKOTO MBIIUICHUS 00YJarOIINXCSI.

CornacHo yueOHOMY IUTaHy B 7—9 Kiaccax m3ydaercs yueOHbIH Kypc «Anredpay,
KOTOPBIN BKJIIOYACT CICAYIOMME OCHOBHBIE pasfenbl cojepxkanus: «Yucna u
BBIUUCIICHUS», «AJreOpandeckiue BBIpAXKCHHs», «YpaBHEHHUS W HEPABEHCTBaY,
«DYHKIUW.

Ha u3ydenue yue6HOTrO Kypca «Anredpa» orBoautcs 408 dyacos: B 7 kinacce — 136
yacoB (4 Jaca B Heneno), B 8 kitacce — 136 wacoB (4 yaca B Hezen0), B 9 kiacce — 136
4acoB (4 Jaca B HEZIEJIO).



COAEPKXAHUE OBYUYEHUA
7 KUIIACC

Yuciaa v BBIYMCICHUA

Panmonaneusie uncna. CpaBHEHHE, YIIOPSI0OUMBAHNE U apu(PMeTHIECKUE TEHCTBUS
C pallMOHAIBHBIMU YUCIaMU. YHCIIOBas IpsiMast, MOYJIb YHACIIA.

Crenenp ¢ HaTypaJbHBIM MTOKA3aTENIEM U €€ CBOMCTBA. 3alIMCh YUCHA B IECITUYHOMN
MO3UIIMOHHOM CUCTEME CUUCIICHUS.

Pemenne TekcTOBBIX 3ajay apudpMeTHdeckuMm crocobom. Pemienue 3amau w3
peanbHOW MPAKTUKU Ha YacTH, HAa ApOOH, Ha MPOLEHTHI, IPUMEHEHNE OTHOLUEHUN U
IPOMOPLMI MPU PELICHUU 3aJay, peuleHue 3a7ady Ha JABWKEHHUE, padoTy, MOKYIIKH,
HAJIOTU.

JlenumocTs nenslx ynces. CBOWCTBa IEITUMOCTH.

[IpocTeie u cocTaBHble yncaa. YETHbIE U HEUETHBIE ynciaa. [Ipu3Hakn nenmmocTn
Ha2,4,8,5,3,6,9,10, 11. [IpuzHaku 1e1MMOCTA CYMMBI U IPOU3BEAECHUS LIETBIX YUCEIT
IIPU PEIIECHUH 33/1a4 C ITPAKTUYECKAM COJIEPKAHUEM.

HaubGonpmuii oO0mumi nenuTess M HauMeEHblIee OO0Ilee KpaTHOE JIByX YHCEI.
B3anmno npocteie yncna. AnroputMm EBknnaa.

Henenue ¢ octaTkoM. AprudMeTUUECKHE ONepallii HaJl OCTaTKaMHU.

AuredpanvyecKue BbIPpAKEHUA

BreilpaxkeHre C TEpEMEHHbIMU. 3HAYEHHE BBIPAKEHUS C [EPEMEHHBIMHU.
[IpencraBienue 3aBUCUMOCTH MEXIY BETMYMHAMU B BUJIE (DOPMYJIBI.

ToxnectBo. ToxnecTBeHHble MpeoOpa3oBaHMs aNreOpanyecKux BBIPAKEHUH.
Jloka3aTenbCTBO TOXKIECTB.

Opnnowrensl. OqHOWIEH CTaHAAPTHOTO BUa. CTENEHb OJHOWICHA.

MHorowiensl. MHorousneH cranaaptHoro Buja. Crenenb MHorouieHa. CloxeHue,
BbIUUTAaHUE, YMHOXKEHHE U JieJIeHne MHOTOWIeHOB. [Ipeobpa3oBanue 11€710r0 BhIpaXKeHUsI
B MHOrowieH. Kopau MHOTOUNIEHA.

@opMyJIbl COKPAIIEHHOTO YMHOKEHUS: KBaApaT CYMMBI M KBaJIpaT Pa3HOCTH ABYX
BBIPKEHUI, Ky0 CyMMBbI U KyO Pa3HOCTH JIBYX BBIPAXXEHUH, pa3HOCTh KBAAPaTOB JABYX
BBIPAKCHUMN, IPOU3BEACHUE PA3HOCTU U CYMMBI JBYX BBIPAXKECHUH, CyMMa U Pa3HOCTh
KyOOB JIByX BBIpaXCHHIA.

Paznoxenue MHOTrOWwIeHa Ha MHOXKUTENTU. BblHeceHue o0O0Iero MHOXUTENS 3a
CKOOKH. MeTo1 rpynIupOBKH.

YpaBHeHMs U HEPABEHCTBA

VYpaBuenue ¢ ogHoi nepemeHHol. KopeHb ypaBHeHusa. CBoOWCTBa ypaBHEHHM C
OJHOM IepeMEHHOW. PaBHOCUIIBHOCTh ypaBHEHWW. YPaBHEHUE KaK MaTeMaTU4eCKas
MOJIEJIb PEAIBHON CUTYALUU.



JInHeliHO€E ypaBHEHUE C OJHOM NTEPEMEHHON. YNCII0 KOPHEN JIMHEMHOTO YPaBHEHMUS.
Pemienre TeKCTOBBIX 3a7ja4 C MOMOIIBIO JIMHEWHBIX ypaBHEHUN. JIMHENHOE ypaBHEHUE,
COJZIeprKallee 3HaK MOJTYJIS.

VYpaBHeHHE C ByMsl MEPEMEHHBIMHU. ['papuK JMHEMHOrO ypaBHEHHS C JByMs
nepeMeHHbIMU. CUCTEMBI JIMHEWHBIX YPAaBHEHUH C ABYMs II€pEMEHHbIMU. | 'papuueckuii
METOJI PELICHHs] CUCTEMbI JIMHEWHBIX YpaBHEHUN C ABYyMs NepeMEHHbIMH. Pemenue
CUCTEM JIMHEHHBIX YPAaBHEHHH C JByMs NEPEMEHHBIMA METOJIOM IOJCTAaHOBKH M
METOIOM ciiokeHusA. CucreMa JIByX JIMHEHHBIX YPAaBHEHHUM C IBYMsI IIEPEMEHHBIMH KaK
MOJIEJIb PEANIbHON CUTYyalUH.

[Ipocreiimie HHEHHBIE HEpaBeHCTBA (Y4TO TaKOe HEPABEHCTBO, pEIICHHUE
HEPaBEHCTBA, YTO 3HAYHT PEIIUTh HEPABCHCTBO), HM300paXCHHE WX pPEIICHUH Ha
YuCIOBOM MpsAMOM.).CTporoe M HECTPOroe HEPABEHCTBA. UYMCIIOBBIE TPOMEKYTKU
(OTKPBITHIN M 3aMKHYTBIH JTy4H, a TAK)Ke POMEXKYTKH BHa ( — 00; +0)).

DOyHKUIMHA

Koopaunara Toukm Ha mnpsmou. Uucnosele npoMexyTku. PaccrossHue mexay
JIBYMsI TOUKaMU KOOPAVUHATHON IIPSIMOM.

[IpsmoyronbHas cucrema KoopauHar. AOcuucca W OpAUMHATa TOYKMA Ha
KOOpAMHATHON miockocT. Ilpumepsl rpadukoB, 3agaHHbIX (Qopmyiaamu. UteHue
rpaMKOB peasibHbIX 3aBUCUMOCTEH.

OYHKIMOHAIBHBIE 3aBUCHUMOCTH MEX1y BenuunHaMmu. llonstue ¢QyHKuu.
@OyHKIUS KaK MaTeMaThuyeckas MOJeNb peanbHoro npouecca. O6macty onpeneneHus u
obnacTh 3HaueHu pynkimu. CriocoOsl 3ananusa ynkiuu. ['paduk ynkiuu. [orstus
MakcUMyMa ¥ MHHMMYMa, BO3pacTaHus M YObIBaHUS Ha NpHUMEpax pealbHbIX
3aBUCUMOCTEM.

JIuneiinas ¢pynkuums, e€ cporicta. ['paduk nuneitHoi Qyukuu. I'paduk QyHkmm
y = |X|. KycouHo-3a1anHbIe QyHKITHH.

8 KVIACC

Yucia v BBIYUCICHUSA

KBagparHeie kopHU. ApU(pMETHUYECKUN KBaJApPATHBI KOPEHb W €ro CBOMCTBA.
[TonsTHE MppallMOHAIBLHOTO YKciia. JIelcTBUS ¢ uppaloHaIbHBIMU ynciaMu. CBONCTBA
JNEUCTBUM C HppallMOHAIBHBIMU YnciaMu. CpaBHEHHE UPPAITUOHATIBHBIX YHCE.

[IpencraBieHust 0 paCIIMPEHUSX YUCIOBBIX MHOXKECTB. MHOXKECTBA HATYPAJIbHBIX,
LEJIbIX, PAMOHAJIBHBIX, JCUCTBUTENBHBIX uHceld. CpaBHeHHe uucen. YuciIoBbIe
MTPOMEKYTKHU.

HeiictBust ¢ ocratkamu. Ocrtatku creneHeil. [I[ppuMeHeHrne OCTaTKOB K PEILICHUIO
YPABHEHHUM B LEJIBIX YUCIIAX U TEKCTOBBIX 3a/1a4.



Pasmeppl 0OBEKTOB OKpYXKAIOIIETO0 MHpPA, AJUTENBHOCTh IPOLIECCOB B
okpyxatoieM Mupe. CTaHJapTHBINA BUJT YHCIIA.

AuredpandyecKue BbIpaKeHUA

AnreOpanyeckass npoOb. JlomycTumble 3HA4Y€HHs TIEPEMEHHBIX B JPOOHO-
panMoHaIbHBIX BbIpaxeHUsX. OCHOBHOE CBOMCTBO anredpanyeckoi qpoou. CrnoxeHue,
BEIYMTAHNE, YMHOKEHUE U JIeJieHue anreOpandeckux apooeit. Beigenenne 1enoi yactu
anredbpandeckon Apoou.

PannonanbsHbie BbIpaxkeHus. TOXIECTBEHHbIE MPeoOpa3oBaHUs pallMOHATBHBIX
BBIPAKCHUM.

JonycTuMbple  3HA4€HUs  NEPEMEHHBIX B BBIPAKECHUAX,  COAEPIKAIINX
apupMeTnyecKue KBaapaTHble KOpHU. ToxaecTBEHHbIE MPeoOpa30BaHUS BBIPAXKEHUH,
coJiepKalux apu(pMeTHYECKUe KBaAPATHBIE KOPHH.

Crenenp ¢ nenplM mokaszaTteneM M e€ cBoiicTBa. IIpeoOpazoBaHue BbIpakeHUM,
COJIEPIKAILUX CTEIIECHH.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue. @opMyna KOpHEN KBaApaTHOrO ypaBHEHUSA. KonndyecTBo
JNEWCTBUTEIBHBIX KOPHEW KBaJApaTHOrO ypaBHEHHs. Teopema Buera. YpaBHeHws,
CBOAMMBIEC K JIMHEWHBIM YPAaBHEHMSM WM K KBaJpaTHbBIM ypaBHEHMsM. KBagpatHoe
ypaBHEHHME C IlapaMeTpoM. PemieHue TEKCTOBBIX 3aJay C IOMOLIBIO KBaIpaTHBIX
YPaBHEHUM.

JpoGHo-panmoHanbHble ypaBHEeHUs. Pelienrne qpoOHO-pallMoOHaIbHBIX YPaBHEHUN.
Pemenne TEKCTOBBIX 3aJad C MOMOUIbIO JIPOOHO-pAllMOHANBHBIX  YpPaBHEHUH.
I'padmueckas MHTEpIpETALlUsl YPABHEHUH C IBYMS IEPEMEHHBIMU.

Uucnosele HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepasenctBo ¢ nepemennoil. Ctporue m HecTporue HepaBeHCTBA. CIlIOKEHHE U
YMHOXXEHHE  YHCIOBBIX  HepaBeHCTB.  OIICHMBAHME  3HAYECHUS  BBIPAKCHHS.
Jloka3aTenbCTBO HEPABEHCTB.

[IoHsTHE O pEelIEHMH HEPABEHCTBA C OJHOU NEPEMEHHOM. MHOXKECTBO pelIeHUuMN
HEpaBEHCTBA. PaBHOCUIIbHBIE HEPABEHCTBA.

JIuHenHOe HEpaBEHCTBO C OJHOW IIEPEMEHHOW M MHOXKECTBA €r0 PEILICHUU.
Pemienne JITMHENHBIX HEPABEHCTB C OAHOM mepeMeHHOW. CHUCTEMBI M COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOM MEPEMEHHON. PellleHne TeKCTOBBIX 3a7ay ¢ MOMOIIBIO
JIMHEMHBIX HEPABEHCTB C OJIHOM IIEPEMEHHOM.

DyHKUIMHA

OO6nactp omnpeneiaeHUuss U MHOXKECTBO 3HaueHM (yHkuuu. CrnocoObl 3agaHus
bynkuumii. 'paduk dyukmuu. YUrenue cBoiicTB ¢yHKIMU mo e€ rpaduky. [Ipumepbr
rpadukoB GyHKIHMA, OTPAKAIOIMIUX PEATbHBIE MPOIECCHI.

Jluneninas  ynkaus. DyHKMM, ONMUCHIBAKOMUE TPSAMYyI0O W 00paTHYIO
MPONOPIMOHATIBHBIE 3aBUCUMOCTH, UX IpaduKH.



Oyukmun y = kX, y =kx + b, y =k/x, y = x3, y =X, y = |X| u ux cBoiictBa. Kycouno-
3a/iaHHble QYHKINU.

9 KITIACC

Yucsia ¥ BbIYMCICHUS

Kopensb N-ii ctenenu u ero cBoiicTBa. CTENEHb ¢ pallMOHAIBHBIM MOKA3aTENEM U €€
CBOMCTBA.

AnredOpanveckue BbIPAKEHUS

ToxecTBeHHbIE IPE0OPA30BaHUS BEIPAKEHUM, COJIEPKAIINX KOPEHb N-I CTENEHHU.
ToxecTBeHHbIE TPeOOPa30BaHUs BBIPAXKEHHM, COAEPKALIUX CTENEHb C PAllMOHAIBHBIM
II0KA3aTEeIIEM.

KBaapatHsbiii TpéxuneHn. KopHu kBagpaTHOro TpéxwieHa. Pa3noxeHne KBapaTHOTO
TPEXWICHA HA JINHEMHBIE MHOKUTEIH.

YpaBHeHHS U HEPABEHCTBA

bukBanparasie ypaBHeHHs. [IpuMepsl NPUMEHEHHMI METOIOB PAaBHOCHWIBHBIX
npeoOpa3oBaHui, 3aMeHbl MEPEMEHHOW, Trpauyeckoro MeToJa TMpU PEHICHUU
ypaBHEHUH 3-i U 4-11 CTEIIEHEM.

Pemenue qpoOHO-paliuOHAIbHBIX YPaBHEHUN.

Pemienne cucteM ypaBHEHUM C JIBYMsS NEPEMEHHBIMH. PeleHne mpocTenmmx
CUCTEM HEJIMHEWHBIX YpPaBHEHUH ¢ IBYMsI iepeMeHHbIMU. [ paduueckuit MeTo pereHus
CUCTEMBI HEJIMHEWHBIX YPaBHEHUN ¢ AByMs IepeMeHHbIMU. CrcTeMa BYX HEJIMHEWHBIX
YPaBHEHUU C IBYMS IIEPEMEHHBIMHU KaK MOJEIb PEAIbHON CUTYALUH.

YucnoBele HepaBeHCTBA. PelieHue JMHEWHBIX HEpaBEHCTB. JlOKa3aTenbCTBO
HEPABEHCTB.

KBanparHeie HepaBeHCTBA C OJHOW IIepeMEHHOW. PelieHue KBaapaTHBIX
HEPaBEHCTB Ipa)MueCKMM METOJIOM M METOJIOM MHTEpBaJIOB. MeToa MHTEPBAJIOB AJIs
palMOHAIIBHBIX HEPaBEHCTB. [IpocTeinine HepaBeHCTBA € TapaMETPOM.

Pemiennie TEKCTOBBIX 3a/1a4 ¢ TOMOUIBIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepaBeHcTBO ¢ [1ByMs TnIepeMEHHBIMHM. PemeHne HeEpaBeHCTBA C  JABYMs
nepeMeHHbIMH. CHUCTEeMBbl HEpaBEHCTB C JAByMs mnepeMeHHbIMU. ['paduueckuit meron
peLIeHNs] CUCTEM HEPABEHCTB € JBYMs [IEPEMEHHBIMU.

DyHKUIMHA

Oyukius. CBoilcTBa PyHKIMI: HyIM (QYyHKIHUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
GyHKIUM, TPOMEXYTKH BO3pacTaHus W yObIBaHUSA (YHKIUHM, YETHBIE U HEUETHBIC
byHKIIMH, HAanOOJIbIIIEe M HAMMEHBITIEE 3HAUCHUS (DYHKIIUH.

KBagparnunas (ynkius u e€ coiictBa. Mcnonb30BaHue CBONCTB KBaIpaTHUYHON
byukiuu s pemeHus 3agad. lloctpoenune rpaduka KBaapaTUUHON (DYHKIIMH.



[Tonoxxenue rpaduka KBaApaTUUHON (YHKIIMH B 3aBUCUMOCTU OT €€ KO3((DUIIMEHTOB.
I'paduxu Qpyskumii y =ax2, y = a(X — m)?>u y = a(x — m)? +n. [Toctpoenne rpaguxos
(bYyHKIMI ¢ TOMOIIBI0 TPeoOpa3oBaHuUi.

HpoOHo-nunelriHas ¢pynkuus. MccnenoBanue QyHKIIUM.

@Oynkuusa Y = X" ¢ HaTypaTbHBIM TIOKa3aTeseM N u e€ rpaduk.

YucsioBbIe MOCIE10BATEILHOCTH U MPOrPecCcum

[TonsiTue  umciaoBoit  mocnenoBarenbHOCTH. KoHeuHble W OECKOHEYHBIE
MOCJEN0BATENBHOCTH. OrpannyeHHas MOCJIEA0BATENBHOCTD. MOHOTOHHO
BO3pacTaroas (yObIBaro11as) MOCJIE0BATENBHOCTb. CrniocoObl 3a/IaHUs
MOCJIEIOBATEILHOCTH: OMUCATEIbHBIN, TAOIMYHBIN, C TOMOIIbIO (GOPMYJIIBI N-TO YIIEHA,
PEKYPPEHTHBIM.

Apudmernueckass u  reomerpuueckas — nporpeccud.  CBOICTBA  YJIEHOB
apu(pMeTHYecKoil W  reomMeTpuueckoi mporpeccuit. @DopMmyinbl  N-TO  yjeHa
apumeTnyeckoil 1 reomeTpuyecKoil mporpeccuii. @opmysbl CyMMBI IEPBBIX N YJIEHOB
apu(pMETUYECKON U reOMETPUYECKOM Iporpeccuil. 3alauyu Ha MPOLEHThI, OAHKOBCKHE
BKJIAJIbl, KPEIUTBHI.

[IpencraBienrne O CXOOUMOCTH  IIOCIEAOBATEIIBHOCTH, O CYMMHMPOBAHUH
O0eCKOHEYHO yObIBaIOIIEH T€OMETPUUECKON TTPOTrPECCHH.

Meron matematuueckon nHaykuuu. [Ipocrenmme npumepsl.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMbI YYHEBHOI'O
KYPCA «AJITEBPA» HA VYIJIYBJIEHHOM YPOBHE OCHOBHOI'O OBILIEIO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE  pe3yJbTAaTbl  OCBOCHUSI  MPOrPpaMMbl O  MaTEMAaTHKE
XapaKTEepU3YyTCA B YACTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

MIPOSIBIICHUEM HMHTEpEca K MPOIUIOMY W HACTOSIIEMY POCCHICKOW MaTEMAaTHKH,
LIEHHOCTHBIM OTHOIIEHHEM K JOCTHKCHUSAM POCCHUHCKUX MAaTEMAaTHUKOB U POCCHUUCKOMU
MaTeMaTUYECKOW IIKOJbI, K HCIOJIb30BAHUIO ATUX JIOCTUXKEHUM B APYTrUX HayKax W
NPUKIAJAHBIX cdepax;

2) rpamaaHCKOro M yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

TOTOBHOCTBIO K BBIMIOJHEHHUIO 00sI3aHHOCTEHN IpakIaHNHA U peau3alliu ero npas,
MPEACTABICHUEM O MAaTeMaTUYeCKUX OCHOBaxX (DYHKIMOHUPOBAHUSI Pa3IUYHBIX
CTPYKTYp, ABJICHUH, IPOLIEAYP TPAKIAHCKOTO 00I1IecTBa (HAIIpuMep, BEIOOPHI, OTIPOCHI),
TOTOBHOCTBIO K OOCYXKICHUIO OSTUYECKUX IMPOOJEM, CBS3aHHBIX C MPAKTHUYECKUM
MPUMEHEHUEM JIOCTMKEHUM HAyKH, OCO3HAHUEM BAXXHOCTU MOPAJIbHO-3TUYECKUX
MPUHIIUIOB B AEATEIbHOCTU YUEHOTO;

3) TPy10BOIr0 BOCIIUTAHUSA:

YCTaHOBKOMI Ha AKTMBHOE YyYaCTUE€ B pEIICHHMH MPAKTUYECKUX  3aJay
MaTeMaTUYECKOW  HAIMpaBIICHHOCTH, OCO3HAHMEM  Ba)XHOCTU MAaTEMaTH4YECKOIO
oOpa3oBaHUs Ha TMPOTSHKEHUU BCEW >KU3HU IS YCIEUHOW mpodeccruoHaTbHON
JEATCIbHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM W
MOCTPOCHUEM WHAWBUYyATbHON TpPAaeKTOpUM OOpa30BaHMSI U >KU3HEHHBIX IUIAHOB C
y4ETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTHIO K OMOIMOHAJIBHOMY W 3CTETHYECKOMY  BOCHPUSITHIO
MaTeMaTHYECKHMX OOBEKTOB, 3ajay, pEIICHUN, pacCyXICHUH, YMEHUIO BUJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) ueHHocTel HAYYHOI'0 MO3HAHUSA:

OpUEHTaIUEN B IESITEIbHOCTH HA COBPEMEHHYIO CUCTEMY HAYUYHBIX MTPEACTABICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS UEJOBEKa, NPHUPOJALI U OOIIECTBA,
MOHMMAaHUEM MaTEMaTUUEeCKON HayKHu Kak c(epbl YeJIOBEUECKON JACATEILHOCTH, ITAMOB
e€ pa3BUTUS M 3HAYMMOCTU ISl PA3BUTUS IMBWIM3ALWH, OBJIAJECHUEM S3bIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOW KyJIbTypod KaK CpeICTBOM T[O3HAaHHS MUpA,
OBJIaJICHUEM HABBIKAMH HCCIIEI0BATEIBCKOU EATEIIbHOCTH;



6) ¢usnyeckoro BocnuTtaHusi, (GopMHpPOBAHMA KYJIbTYPblI 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoyyms:

TOTOBHOCTBIO IPUMEHATh MATEMATUYECKHUE 3HAHUS B HHTEPECAX CBOETO 30POBbS,
BEJICHUS 3/10pOBOTO 00pa3a *U3HU (340pOBOE MHUTaHUE, COATAHCUPOBAHHBINA PEXUM
3aHATUHN U OT/ABIXA, pEryJsipHas pu3nueckas akTUBHOCTh ), CPOPMUPOBAHHOCTHIO HaBbIKa
peduiekcun, TpU3HAHMEM CBOETO IpaBa Ha OMIMOKY W TAaKOro € IpaBa JPYyroro
YEJI0BEKA;

7) 3K0JIOTH4€CKOI0 BOCIIUTAHMSA

OpUEHTalMell Ha NPUMEHEHHE MAaTEeMaTUYECKUX 3HAHUM JUI PELICHHs 3a/1ay B
00J1acTU COXPaHHOCTHU OKpPYXKAroIIeW Cpelpl, MIIAHUPOBAHUS MOCTYNKOB U OLEHKU MX
BO3MOXKHBIX TIOCHEACTBHM ISl OKPYXKAlOLIEW Cpelpl, OCO3HAHUEM IIOOAIBHOIO
XapakKTepa 3KOJOTUYECKHUX MPOOJIEM U IyTeH UX pelIeHUS;

8) apanTanumu K M3MEHAIOMIUMCS YCIOBUAM CONMATBHOW H PUPOAHOH Cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCIOBUAX HEOIPEACIEHHOCTH, ITOBBIIIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Y€pPE3 IMPAKTUYECKYIO NEATEIBHOCTb, B TOM YHCIIE YMEHUE
YUHUTBCS y APYTUX JIIOEH, TpHOOpETaTh B COBMECTHOW JAESITEIIbHOCTH HOBBIE 3HAHUA,
HAaBBIKM M KOMIIETEHIIMH U3 ONBITA IPYTHX;

HEOOXOJUMOCThI0O B (OPMHpPOBAaHMM HOBBIX 3HAHUH, (OpPMYJIUPOBaTH WUJEH,
HNOHSATHS, TUNOTE3bl 00 OOBEKTax U SIBICHUAX, B TOM YHUCIE paHEE HEU3BECTHBIX,
OCO3HaBaTh Je(MUIHUTHI COOCTBEHHBIX 3HAHUU M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAlLMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYAIUIO KaK BbI30B, TPEOYIOIINN KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMBbIE PEIICHUS
U ericTBUA, (GOPMYJIMPOBATH U OLIEHUBATH PUCKH U MOCIEACTBUS, POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBoeHMsI TpOrpaMMBbI IO MaTEMAaTUKE Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpazoBaHus y oOyyaroiierocsi 0yayT chopMUpOBaHbI MeTaNpeAMeTHbIE Pe3YJbTaThl,
XapaKTEPHU3YIONTUECS OBJIAJCHUEM YHUBEPCAIbHBIMHA TI03HABATEIBHBIMH JACHCTBUSIMH,
YHUBEPCATbHBIMH ~ KOMMYHUKATUBHBIMH  JICUCTBHSIMH W yHUBEPCAIbHBIMHU
PETYISTUBHBIMU JICUCTBUSMU.

Ilo3naBare/ibHBbIC YHHUBEpPCAJIbHbIE y4eOHbIe 1eiCTBUA

ba3zoBble JJornueckue aelcTBUA:

BBISIBISITH W XapaKTEPHU30BaTh CYIIECTBEHHBIE IPU3HAKK MAaTEMaTUYECKUX
OOBEKTOB, MOHITHHA, OTHOIICHWH MEXIY MOHATHSIMH, (HOPMYIUPOBATH OIpPEICICHUS
NOHSTUN, YCTaHABIMBAaTh CYUIECTBEHHBINM MNPU3HAK KiIacCU(PHUKALMU, OCHOBAHHS IS
000011I€HUs U CPABHEHHUSI, KPUTEPUU TIPOBOJUMOTO aHAIIN3a;



BOCIIPUHUMATH, (HOPMYITUPOBATH U MPEOOPA30BHIBATH CYKACHUS: YTBEPAUTCIHHBIC
U OTpHIIATEIbHbIC, EANHUYHBIC, YACTHBIEC U OOIIHE, YCIOBHBIC;

BBISIBIIATH MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M M TPOTUBOPEYHS B
dakTax, TaHHBIX, HAOIIOJECHUSAX U YTBEPKIACHUSIX, PEJIaraTb KPUTEPUHU JIJISl BBISBICHHUS
3aKOHOMEPHOCTEHN U MPOTUBOPEUNIL;

JenaTh BBIBOJABI C HWCIOJIH30BAHMEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHHH, YMO3AKITIOUCHHH 110 aHAJIOTHH;

pazOupaTh J10Ka3aTeJbCTBA MATEMAaTHUUYECKUX YTBEPXKIEHUU (MpsMble U OT
MPOTUBHOIO), MPOBOJUTH CaMOCTOSITENIbHO J0KA3aTeIbCTBA MAaTeMAaTHUYECKUX (PaKTOB,
BBICTpPAWBaTh ApPTyMEHTAIlMI0, TPUBOJIUTH MPUMEPHl M KOHTPHPUMEPHI, MPUMEHSITH
METO]T MaTeMaTUYECKON MHIYKITNH, 0O0CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BBIOMpATh CMOCOO0 perieHus: yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pelieHusi, BIOUpaTh HanOoJee MOIXOAIINN ¢ YYETOM CaMOCTOSITEIbHO BBIJICICHHBIX
KpUTEPHUEB).

ba3oBble uccienoBareibckme 1eiCTBUSL:

UCIIONb30BaTh BOMPOCHI KAaK HCCIEIOBATENLCKHM WHCTPYMEHT TIO3HAHUS,
dbopMynpoBaTh BOMPOCH, (PUKCUPYIOIINE TPOTHBOPEUHE, MPoOIeMy, CAMOCTOATEIHHO
yCTaHaBJIMBaTh MCKOMOE M JaHHOE, (OpMHUPOBATH THIOTE3Y, apryMEHTUPOBATh CBOIO
MO3UINI0, MHEHHUE;

IPOBOJAUTH TI0O  CAMOCTOSITENIbHO  COCTAaBIEHHOMY IUIaHYy  AKCIEPHUMEHT,
UCCIIEIOBAaHUE TII0 YCTAHOBJIGHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa,
3aBHCHUMOCTEN 0OBEKTOB MEX1y COOOI;

CaMOCTOATENFHO (POPMYJIUPOBaTH OOOOIIEHUS W BBIBOJABI 10 pe3yJbTaTaM
IPOBEAEHHOIO HAOIOIEHNUS, UCCIIEIOBaHMSI, SKCIIEPUMEHTA, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IICHUIA;

IPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TMIpollecca, a TakKe BBIIBUTAThH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pa6ora c nunopmanmueii:

BBISIBIIATH ~ HEIOCTATOYHOCTh W W30BITOYHOCTH  WH(MOpPMAIMH,  JaHHBIX,
HEOOXOUMBIX JIJISl peUIeHUs 3a1a4u;

BBEIOMpATh,  aHAJIM3UPOBATh, CHCTEMAaTH3UPOBATh W  HHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB U (JOPM IIPEICTABIICHNUS,

BBIOMpATh (HOpMy TpelncTaBlieHUs WHOOpPMAIMU W WIUTIOCTPUPOBATH peEIIaeMble
3aJlayu CXeMaMH, TrarpaMmMaMu, HHOU rpauKol U UX KOMOMHAIIMSIMU;

OIICHMBATh HAJAEKHOCT, HWHGOPMAIIMU IO KPUTEPHUSAM, TPEII0KCHHBIM WIIH
chOpMyTUPOBAHHBIM CAMOCTOSITEIILHO.

KoMMyHuKaTHBHBIE YHHBepcaIbHbIe YueOHbIe el CTBUSA



BOCIIPUHUMATh W (DOPMYIHUPOBATH CYXIIEHUS B COOTBETCTBHUH C YCIIOBUSIMH H
IEeIsIMU OOIIEHUs, ICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U
MMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy PEIICHUS 3a/1auyi, KOMMEHTHPOBATH
MOJIyYeHHBIN PE3yIbTaT;

B XOJ€ OOCYXXIEHHUsl 3aJaBaTh BONPOCHI IO CYLIECTBY OOCYXKIAaeMOU TEMBlI,
poOJIeMBI, pelraeMon 3a/lauu, BBICKA3bIBATh WJICH, HAICJICHHBIC HA TIOUCK PEIIeHUS,
COTOCTaBIISATh CBOM CYXICHUS C CYXKACHUSIMH JPYyTUX YYaCTHUKOB JHAIIOTA,
OOHapy’>KUBaTh pa3IMyUe U CXOJCTBO MO3UIIUNA, B KOPPEKTHOU popme dhopMyarpoBaTh
pa3HOIJIacHsl, CBOU BO3PAKEHUS;

NPEACTaBIATh PE3yJbTaThl PEIICHUS 3aJauyM, SKCIEPUMEHTa, HCCIEIOBaHUS,
MIPOCKTa, CaMOCTOSTEIIPHO BHIOMpPATh (opMaT BBICTYIUICHHS C YYETOM 3ajaa4
MIPE3EHTAIUN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHON U MHAUBUAYaTbHON PaOOTHI
Opy pelICHUU Y4yeOHBIX MaTeMaTUYeCKHX 3ajJlay, MNPUHUMATh I11€JIb COBMECTHOMU
NEeATEeITLHOCTH, TUIAHUPOBATh OPTaHU3AIMIO COBMECTHOW PabOThI, paclpeeisaTh BUIBI
paboT, 1OroBapuBaThCs, 0OCYKJATh MPOLIECC U Pe3yabTaT padoThl, 00001IaTh MHEHUS
HECKOJIBKMX JIIO/ICH;

y4acTBOBaTh B TPYIIOBBIX (opMax paboTel (0OCYy>KaeHusi, OOMEH MHEHH,
«MO3TOBBIE ITYPMBI» U UHBIE); BHIIIOIHATH CBOIO YaCTh PA0OTHI U KOOPJUHUPOBATH CBOU
JEUCTBUS C JPYTUMU WieHAaMU KOMaH/IbI, OI[EHUBATh KA4eCTBO Pe3yibTaTa U KadeCTBO
CBOETO BKJIJa B OOIIMIA Pe3yJIbTAaT IO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMH
B3aUMOJCHUCTBU.

PerynsiTuBHbBIC YHMBeEpCcaJbHbIe Y4eOHbIC 1CHCTBUS

Camoopranusauus:

BBISIBJIATH MPOOJIEMBI JUISI PELICHUS B JKU3HEHHBIX M Y4YEOHBIX CUTYyalusX,
OPUEHTHPOBATHCSI B PAa3IMUYHBIX MOAXO0JAX MPUHATUS pelleHUuN (MHAWBUIYabHOE,
IPYIIIOBOE);

CaMOCTOATENbHO COCTABJIATH IUIAH, aJlTOPUTM pEUIeHUs 3ajaud (WM ero 4acTh),
BBIOMpATh CMOCOO peleHUusT € YYETOM MMEIOLIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BApPUAHTHI PEIICHUU C YYETOM
HOBOW MH(pOpPMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

BJIAJETh CIOCOOAMU CAMOIIPOBEPKH, CAMOKOHTPOJIs Mpolecca M pe3yJibrara
peluIeHus: MaTeMaTUYeCKOM 3aJ]auu, CAMOMOTHUBALIUU U PEPIIEKCUU;

NPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IPH PELICHUH 3aJauH,
BHOCHUTb KOPPEKTHUBBI B JIE€ATEIHLHOCTh HA OCHOBE HOBBIX OOCTOATEIHCTB, HAMJIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;



OLICHMBAaTh COOTBETCTBHE pE3yJbTaTa AEATEIbHOCTH TIOCTaBICHHOW 1€ H
YCIIOBUSIM, OOBACHATHh MPUYUHBI JOCTIIKEHUS WM HEIOCTIDKEHUS IIEeNH, HAaXOIUTh
OLIMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BBIPAXaTh SMOLIMU MPHU M3YYCHUH MaTEMaTHYECKUX OOBEKTOB U (DaKTOB, JaBATh
HIMOIMOHAIBHYIO OLEHKY PEIICHHS 3aJauu.

INPEAMETHBIE PE3YJIBTATDBI

K koHIly 00yueHus B 7 kjacce o0y4arouuiicsi MOJyYUT CIEIYIOUIUE MPEIMETHBIC
pEe3yJIbTATHI:

Yucsa v BbIYMCIEHUS

PanmonanbHble ynca.

[lepexomuTs OT OIHON (OPMBI 3amUCH 4YHUCEN K Jpyroi (mpeoOpa3oBbIBATh
JNECATUYHYIO ApoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YACTHOCTHU B
OECKOHEUHYIO JIECSITUIHYIO JPOOB).

Hcnonb30BaTh TOHSATHS MHOXECTBAa HATYpPalIbHBIX YHCEJ, MHOXECTBA IIEJIBIX
YuCceJ, MHOKECTBA pAlUHMOHAIBHBIX YHCEI MNpPH PEIICHHH 3a]ay, HPOBEICHUU
paccyXIeHUN U JOKa3aTEIbCTB.

[ToHuMaTh U OOBSICHATH CMBICIT TTO3UIIMOHHOM 3aMUCH HATYPAJILHOIO YKCIA.

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAJIbHBIC YUCIIA.

BrImonHsTh, coueTasi yCTHbIE U TMCbMEHHbBIE TPUEMBI, apu(METUUECKHUE TeHCTBUS
C palMOHAJIbHBIMHA YHUCIIAMH, WCHOJIB30BaTh CBOMCTBA YMCEJ W NpaBujia JCHUCTBUH,
MPUEMBI PAllMOHATIBHBIX BIYUCIICHUIA.

BrINonHATH 1EUCTBUS CO CTENICHSIMU C HATYPaIbHBIMU MMOKA3aTEIsIMHU.

HaxoauTe 3HaY€HUS YUCIOBBIX BBIPAXKEHUN, COACPIKAIIMNX PAllMOHATBHBIE YUCIa U
CTETNICHU C HAaTypaJIbHBIM MOKa3aTeJIeM, IPUMEHITh Pa3HOOOPa3HbIE CITOCOOBI ¥ MPUEMBI
BBIYMCJICHUS, COCTAaBISATh W OIICHUBAThb YHWCIOBBIE BBIPAKEHUS NPU PEUICHUU
MPaKTUYECKUX 3a/1a4 U 3a1a4 U3 JPYTUX YUeOHBIX MPEIMETOB.

OKpyIJIsITh YKclia C 3aJaHHOM TOYHOCTBIO, a TaKXkKe IO CMBICIY MPAKTUYECKOU
CUTYaIllH, BBIOJHATh MPUKUJIKY U OLICHKY Pe3yJibTaTa BEIYMCICHUH, OIIEHKY 3HAYEHUN
YUCIIOBBIX BBIPAKEHHI, B TOM YHCIIE IPU PEUICHUU MPAKTUYECKHUX 3a/a4.

Pemate TexcTOBBIC 3a/1aun apUPMETHISCKUM CIIOCOOOM, HCIIOIH30BATH TaOJIUIIbI,
CXEMBI, UEPTEkKH, APyrUue CPeACTBA MPEACTABICHUS JaHHBIX MPU PEIICHUH 3aa4.

Pemiath npakTUKO-OpUEHTUPOBAHHBIE 33]]a4H, CBSI3aHHBIE C OTHOIIICHUEM BEJIUYMH,
MPOMOPLUHUOHAIBHOCTBIO  BEJIMYMH, MPOIEHTAMH, HHTEPIPETUPOBATh PE3YJIbTAThI
pelieHus 3a/1ad ¢ yY4ETOM OIpaHUYEeHUH, CBSI3aHHBIX CO CBOMCTBAMH PAacCMaTPUBAEMBIX
00BEKTOB.

JIemuMOoCTb.



Jloka3bIBaTh U MPUMEHATH NIPU PELICHUH 3a]a4 NPU3HAKK JEIUMOCTH Ha 2, 4, 8, 5,
3,6,9,10, 11, npu3Haku AETUMOCTH CyMMBbI U IPOU3BEICHUS LIEIBIX YUCET.
PacknaapiBaTh HA MHOKUTEIIM HATYpaJbHbBIC YUCIIA.

CBO6OI[HO OIICPHUPOBATL INOHATUAMMU! 4E€THOE qucCio, HEUETHOE YucCJjI0, B3aMMHO
IMPOCTBIC YHUCJIA.

Haxoaute Hanob



PemaTe crucTembl ABYX JINHEWHBIX YPABHEHUH C ABYMsI IEPEMEHHBIMU, B TOM YHUCJIE
rpaduuecku.

CocTaBiATh W pellaTh JUHEHHOE YpaBHEHUE WM CHUCTEMY JIMHEHHBIX ypaBHEHUN
II0 YCJIOBHUIO 3a/auyd, HHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33J1a4
NIOJIyYEHHBIA PE3YNIbTAT.

DOyHKIUU

Koopaunate! u rpaduxu.

N300paxaTh Ha KOOPAMHATHOM MpPSIMOM TOYKH, COOTBETCTBYIOLIUE 3aJlaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbI, 3alMCHIBATH YMCIOBBIC INPOMEXKYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OTMmeyaTh B KOOPJAUHATHOM MIIOCKOCTH TOYKH IO 33JJaHHBIM KOOpAHATAM.

OyHKIMH.

Crpoutsb rpaduku TUHEHHBIX (PYHKITHIA.

OnuceIBaTh C MOMOIIBI0 GYHKIUN U3BECTHBIE 3aBUCUMOCTH MEXK1Y BEIUYMHAMMU:
CKOPOCTb, BpEMsl, PACCTOSHUE, LIEHA, KOJIUYECTBO, CTOUMOCTh, IPOU3BOJAUTEIBLHOCTD,
BpeMsi, 00bEM pabOTHI.

Haxonute 3HaueHHne (PyHKIIMHU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumates rpaduueckuid crmocod NPEACTaBICHUS W aHanu3a UHPoOpMaluy,
U3BJIEKATh U UHTEPIPETHPOBATh MHPOpPMAINIO U3 IpaUKOB pEaIbHbIX MPOLECCOB U
3aBUCUMOCTEH.

Hcnonb3oBaTh cBoiicTBa (PyHKIMI Uil  aHanu3a TIpadUKOB  pealbHBIX
3aBUCUMOCTEH  (Hyl1M  (QYHKIMHM, MPOMEXKYTKHM 3HAKONOCTOSHCTBA  (DYyHKIUH,
IPOMEXKYTKH BO3pacTaHUs U yObIBaHUS (DyHKIIMU, HAUOOJIbIIIEE U HAUMEHbLIEe 3HAUSHUS
byHKIIMN).

Hcnonb3oBaTh rpaduku s MCCIEJOBAaHUS MPOLECCOB M 3aBUCUMOCTEH, MpHU
pELIeHUH 3a7a4 U3 IPYTrux y4eOHBIX IPEIMETOB U PEAIbHON KU3HU.

K koHIty oOyuenus B 8 kiacce 00yyaronuiics: MOMy4uT CIAEAYIOLIUE NPEAMETHbIE
pe3yJIbTaTHI:

Yuc/ia ¥ BBIYUCTICHUSA

HNppaunonanpHble YUCIIA.

[ToHMMaTh ¥ UCIIOJIB30BATH MIPEACTABICHUS O PACIIUPEHUH YUCIOBBIX MHOYKECTB.

CBOOOMHO oOmEpUpPOBaTH MOHSATUSMU: KBaIpaTHBIA KOpPEHb, apupMETUYECKUN
KBaJpaTHbII KOPEHb, HPPALMOHAIBHOE YHUCJIO, HAXOAUThH, OLICHUBATH KBAJPATHBIC
KOpPHHM, HUCIOJIb3Ysl NPU HEOOXOJMMOCTH KaJIbKYJISTOP, BBIMOJHATH MPeoOpa3oBaHUs
BBIPAKECHUH, COJEPKAIINX KBAAPATHBIE KOPHH, UCITOJIb3YsI CBOMCTBA KOPHEU.

Hcnonp30BaTh Ha4YaJIbHBIE MPEACTABICHUS O MHOKECTBE IEUCTBUTEIBHBIX YUCET
JUISl CpaBHEHMS, OKPYTJICHHMS M BBIYUCICHUN, W300pakaTh JEHCTBUTENBHBIC YHCIIA
TOYKaMH Ha KOOPAUHATHOM IIPSMOM.



Hcnonp30Bath 3anucu OOJBIINX U MAJIBIX YHACET C TIOMOIIBIO IECATUYHBIX ApoOeH
U creneHer yucna 10, 3anuceiBaTh U OKPYIVISITH YMCIIOBBIE 3HAUEHUS PEAIbHBIX BEJINYNH
C UCITOJIb30BAHUEM Pa3HBIX CUCTEM U3MEPEHHUM.

J1emuMoCTb.

CB0OOOIHO oOmepupoBaTh MOHATHEM OCTaTKa MO MOJIYJIIO, MPUMEHSATH CBOMCTBA
CPaBHEHHMM II0 MOJYJI0, HAXOAUTh OCTATKA CyMMBI M IIPOM3BEACHUSA IO JTaHHOMY
MOZYJIIO.

AnredOpanveckue BbIPAKEHUS

JpoGHO-panimoHaIbHbIC BEIPAKEHUS.

Haxonuthe pomycThMble 3HAUEHUS TEPEMEHHBIX B JAPOOHO-pAllMOHATBHBIX
BBIPAKEHUSAX.

[IpuMeHSTH OCHOBHOE CBOMCTBO PAallMOHAJILHON JIPOOH.

BemonusaTe npuBeneHue anreOpanueckux ApoOed K oOueMy 3HaMeHaTelnlo,
CJI0’)KEHHE, YMHOXKEHHUE, JeJIeHUE anreOpanueckux apo0ei.

BBITIONHATB TOXKAECTBEHHBIE MPE0OPa30BaHUS PALIMOHATIBHBIX BBIPAKEHU.

[IpumeHsATh npeoOpa3oBaHUsl BBIPAKEHUN [JIs1 PELICHUS Pa3IMYHBIX 331ad U3
MaTEeMaTUKH, CMEXHBIX ITPEIMETOB, U3 PEATBHON NPAKTUKH.

CrerneHu.

[TpyMeHSTh NOHATHE CTENEHH C IIEJIBIM [T0KA3aTeJIEM, BBIIOJIHATh peoOpa3oBaHus
BBIPAXKEHNH, COAEPIKAMNX CTEIIEHU C LENBIM MOKA3aTeIEM.

HNppanmoHanbHbIE BEIPAKEHUS.

Haxomute nomycTumble 3HAY€HUs MEPEMEHHBIX B BBIPAKECHUAX, COIEPIKALIUX
apu(meTnyecKkue KBaJpaTHble KOPHHU.

BrimonHsaTh TpeoOpa3zoBaHus UPPAITMOHAIBHBIX BBIPAKEHUM, UCTIONB3Ysl CBOMCTBA
KOpHEH.

YpaBHeHHS U HEPABEHCTBA

Pemiars kBajpaTHbIC ypaBHEHMS.

Pemarb 1poOHO-paliMoOHaNIbHbIE YPaBHEHMUS.

Pemate nuHelHbIE YpaBHEHUS C MMAPAMETPAMH, HECIIOKHBIE CHCTEMBI JIMHEWMHBIX
YPAaBHEHHUM C TapaMeTPaMHU.

IIpoBoauTh ucCcClIENOBaHUs YPAaBHEHUN M CUCTEM YpPAaBHEHUH, B TOM 4YUCIIE C
IpUMEHEHHEM rpaduuecKuX NpeCTaBlIeHUl (YCTaHaBINBATh, UMEET JIM YPABHEHHUE WIIN
CUCTEMA YPAaBHEHMI pEUIEHUs, €CIIM UMEET, TO CKOJIBKO, U TIPOYEE).

[TepexoauTh OT c10BeCHOU (HOPMYJIMPOBKHU 33/1a4u K €€ aliredpanyecKkoi MOJIEIH C
IIOMOIIBI0 COCTABJICHUSI YPABHEHHUsI WM CHCTEMBbl YPAaBHEHUM, MHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJ1a4y ITOJyYEHHBIN PE3yJIbTaT.

[IpyMeHATh CBOKCTBA YMCIIOBBIX HEPABEHCTB IUIsI CPABHEHHUs, OLICHKH, pELIaTh
JMHENHHBIE HEPABEHCTBA C OJHOW MEPEMEHHOW W UX CHUCTEMBI, JaBaTh I'PaPUUECKYIO
WJUTFOCTPALI0 MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMbBI HEPABEHCTB.



DyHKIUU

[loHuMaTh W UCHONB30BaTh (PYHKIMOHAJIBHBIC MOHSATUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKUE O00O3HAYCHMsI), OMNPEACNIATh 3HaueHWE (YHKIUKW 1O 3HAYCHHIO
apryMeHTa, OrpeAeiaTh CBOMCTBAa PYHKIUU 1O €€ rpaduKy.

Crpouth rpaduku (QyHKIUN , ONMUCHIBATH CBOMCTBA YUCIOBOM (PYHKIUHU IO €€

rpaduxky.

K konity o0yuenus B 9 kj1acce o0ydaronuiics MoayduT CICAYIOIINE MPeIMETHBIC
pe3yJbTaTHhI:

Yuciia 1 BBIYUCICHUSA

CB0OOJHO oOMEpUpPOBATH MOHATUSAMH: KOPEHb N-Ml  CTENEHH, CTENeHb C
palMOHAIBHBIM [TOKA3aTEIEM, HAXOAUTh KOPEHb N-11 CTEMEHU, CTENEHb C PAllMOHATIBHBIM
MoKa3aTesieM, HUCIOJIb3ysl MpPU HEOOXOAMMOCTH KaJbKYJSTOp, NMPUMEHSTh CBOMCTBA
KOpHS N-U CTENEHU, CTEIIEHU C PALlMOHAJIBHBIM IOKA3aTEJIEM.

Hcnonb30BaTh MOHATHE MHOYKECTBA JEUCTBUTEIIBHBIX YHCEIN NP PEUICHUU 3a]1a4,
MPOBEICHUHU PACCYKICHUN U I0KA3aTEIbCTB.

CpaBHHBaTh W  YNOPSJAOYMBATH  JICMCTBUTEIBHBIE  YHCIA,  OKPYTJIATh
JICUCTBUTEJILHBIC YMKCIA, BBINOJHATH MNPUKUAKY pE3yJbTaTa BBIYMCICHUMN, OLICHKY
YU CJIOBBIX BBIPAKECHUMU.

AuredpanvyecKue BbIPpaKEHUA

CB00OOJHO OmEepUpOBaTh MOHATHEM KBAJIPATHOTO TPEXUJIEHA, HAXOJIUTh KOPHHU
KBaJpaTHOI'0 TPEXUJICHA.

PacknanpiBaTh KBaJIpaTHBINA TPEXWICH HA JIMHEWUHBIC MHOXUTEU.

YpaBHeHMs U HEPABEHCTBA

Pemate nMHENHBIE M KBaJpaTHBIC YPABHEHUS, YPABHEHHS, CBOIAIIMECA K HUM,
JTpOOHO-pallMOHATbHBIE YPABHEHUS.

PemaTte HeCcnOKHBIE KBAaAPAaTHBIE YPABHEHHUS C ITAPAMETPOM.

PemaTte nuHENHBIE HEPABEHCTBA, KBAIPATHBIE HEPABEHCTBA, UCIIOJIb30BATH METO
WHTEPBAJIOB, M300pakaTh pEIICHWE HEPABEHCTB HA YUCIIOBOM MPSIMOM, 3aMUCHIBATH
pelIeHue C MOMOIIBIO CUMBOJIOB.

PemaTe cuctemMbl IBYyX JIMHEHHBIX YPABHEHUH C IByMsI IEPEMEHHBIMU U CUCTEMBbI
JIBYX YPaBHEHHUI, B KOTOPBIX OJJHO YPABHECHUE HE SABJISCTCS JTUHECUHBIM.

PemaTe HECOKHBIE CUCTEMBI HEJTMHEMHBIX YPABHEHUH C ITAPAMETPOM.

[IpuMeHsATh METOABbl PABHOCUIIBLHBIX MPEOOpa30BaHUM, 3aMEHBl TMEPEMEHHOM,
rpaduueckoro MeToia Mpyu peluieHuu ypaBHeHUM 3-11 U 4-ii cTeneHe.

Pemate cucTeMbl JIMHEMHBIX HEPABEHCTB, CHUCTEMbI HEPABEHCTB, BKIIFOYAIOIIUE
KBaJIpaTHOE HEPABEHCTBO, M300pakaTh PEIICHHE CUCTEMBbI HEPABEHCTB HA YHCIOBOMN
MPSAMOM, 3aIUCBIBATh PELICHUE C IOMOIIBI) CHMBOJIOB.



PemaTe ypaBHEHHsI, HEPABEHCTBA U UX CUCTEMBI, B TOM YHUCJIE C OTPAHUYECHHUSIMH,
HaIlpUMeED, B LEIBIX YHCIIAX.

[IpoBoauTE HCCAEAOBaHUSA YPABHEHMM M CHUCTEM YPAaBHEHUM, B TOM YHUCIE C
IPUMEHEHUEM IpadUueCcKUX NpeCTaBIeHUN (YCTaHABIMBATh, UMEET JIM YPAaBHEHUE UIIH
CUCTEMa yPaBHEHUH PELICHUs], €CIIM UMEET, TO CKOJIBKO, U IpoUee).

PemaTe TekCcTOBBIE 3a7a4l anreOpandeckKuM COCOOOM C MOMOIIBID COCTABIICHHUS
YpaBHEHUH, HEPABEHCTB, UX CUCTEM.

Hcronb30BaTh ypaBHEHHUs, HEPABEHCTBA M HUX CHUCTEMBl JUISI COCTABIICHHUS
MaTE€MaTU4YeCKOM  MOJEIM  peajJbHOM CHUTyalMH WIM IPUKIAJHOW  3a1auu,
WHTEPIPETUPOBATH NIOJyYCHHBIE PE3YJIBTATHI B 33JaHHOM KOHTEKCTE.

YuciioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

CBOOOIHO OIEpUPOBATH MOHATUSAMU: 3aBUCUMOCTb, (PYyHKIUA, rpaduK (DyHKIHH,
npsiMasi IPONOPIMOHANIBHOCTD, JIMHEWHAas (QyHKUUsA, oOpaTHasl MPONOPIHOHATBHOCTD,
napabosa, runepoosa, KycouHo-3a1aHHast GyHKIIHS.

HccnenoBarh QyHKIMIO MO €€ TrpaduKy, yCTaHaBIMBAaThb CBOMCTBA (DYyHKLIMIA:
0o0JacTh  OMNpENENEeHMs, MHOXKECTBO 3HAYEHUW, HYJIW (YHKIHH, [OPOMEXYTKH
3HAKOTIOCTOSIHCTBA, MPOMEKYTKH BO3PACTAHMS U yOBbIBaHUS, YETHOCTh U HEYETHOCTD,
HauOoJIbllIee U HAUMEHbIIEE 3HAUE€HU s, aCUMITOTHI.

Pacno3HaBaTh KBagpaTW4yHyl0 (YHKUMIO 1O ¢GopMylie, NPUBOAUTH MPUMEPHI
KBaIpaTUYHBIX (DYHKLMIA U3 peabHOMN )KU3HU, PUZUKHU, TEOMETPHH.

Onpenensth MonoxeHue rpaduka KBaApaTUYHON (PYHKIMHU B 3aBUCUMOCTH OT €€
K03 PHUITEHTOB.

Crpouth rpaduk KBaJpaTUYHOU (PYHKIIMH, OMKUCHIBATH CBOMCTBA KBAaJPATUYHOU
byHkumu 1o e€ rpaduky.

Hcnonb30BaTh CBOMCTBA KBAAPATUYHOW (PYHKIIMM J1JI pEUISHUS 3a]1a4.

Ha npumepe kBagpaTuuHON GyHKIMU cTpouTh rpaduk Gyukiuu y =af(kx + b) + ¢
C MOMOIIIBIO NTpeoOpa3zoBaHmii rpaduka GyHkiuuu y=f(x).

WnmoctpupoBaTh ¢ TOMOLIBIO TpaduKa peaibHy0 3aBUCUMOCTh MJIU MPOLIECC O
UX XapaKTePUCTUKAM.

ApudmMernyeckasi U reoMeTpUIeCKasi MPOrpeccuu

CB00OOIHO oOmepupoBaTh MOHATHSAMHU: MOCIEIOBATEIBHOCTh, apupMeThyecKkas u
reOMETPUYECKast IPOTPECCUMU.

3aaBath MOCIE0BATEILHOCTH PA3HBIMHU CIOCOOAMHU: OMUCATENbHBIM, TAOJUYHBIM,
C MOMOUIBIO0 (POPMYIIBI N-TO YJI€HA, PEKYPPEHTHBIM.

BbIMONHAT BBIYUCIIEHUS ¢ UICTIOJIb30BaHUEM (POpMYIT N-TO WieHa apupMeTHIeCKON
Y TEOMETPUYECKOUN MPOTrPeCCUil, CYMMBI IEPBBIX N WICHOB.

N306paxaTh 4ieHbI MOCIEI0BATEIBHOCTH TOUKAMH Ha KOOPUHATHOMN TJIOCKOCTH.

Pematp 3agaun, CBSI3aHHBIE C YHUCIOBBIMH IOCIIEOBATENBHOCTSAMH, B TOM YHUCIE
3aJlayy U3 peasIbHOM KHU3HHU (C UCIIOJIb30BAaHUEM KAJIbKYJIATOPA, IU(PPOBBIX TEXHOJIOTUI).



PacriosHaBath W TPUBOAWTH MPUMEPHl  KOHEYHBIX W OCCKOHEYHBIX
MoCcIeI0BaTeIbHOCTEH, OTpaHUYEHHBIX MOCJIEIOBATEILHOCTEH, MOHOTOHHO
BO3paCTaOMUX (YOBIBAIOIINX ) TTOCIIEI0BATEILHOCTEH.

ViMeTs mpeacTaBIeHHE O CXOIMMOCTH TOCIEIOBATEIBHOCTH, YMETh HAXOIHUTh
CyMMy O€CKOHEYHO yOBIBAIOIICH T€OMETPHUECKON MPOTPECCHH.

[IpumMeHATh METO MaTEeMAaTHYECKOW WHTYKIIUU TIPU PEIICHUH 3a]1a4.



TEMATHYECKOE IINTAHUPOBAHUE

7 KUIIACC

Ne
n/n

HaumenoBanue
pa3iesioB U TeM NMPOrpaMMbl

I'maBa 1. Iloctpoenue
MaTeMaTU4eCcKOl TEOpUH

Tema 1.
MaremaTrudeckoe
MOJICIIUPOBAHUE peaNbHBIX
nporieccoB (34)

Tema 2. OCHOBBI

MOCTPOEHUS MaTeMaTUYECKON
teopu (949)

I'maBa 2. BseneHue B
TEOPHIO ACIIUMOCTHU

Tema 1. [enumocTh Ha
MHOKECTBE HaTypaJIbHBIX
yrcen (8 4)

Tema 2. PazButue Teopuu
aenumMocTH (94)

I'maBa 3. 3aKOHEI
PaBHOCHUIIBHBIX
npeoOpazoBaHui
anredpanvdeckux BHIPAKEHUN

Tema 1. PanmonanbpHBIE
qrclia U 3aKOHBI apu(METUKH
(49)

KoauuecTBO 4acoB

Bcero

12

11

KonTpoabHbie
padoThI

DJIeKTPOHHbIE
(ungposbie)
IpakTuyeckue
o0pa3oBaTe/ibHbIE
padoThI
pecypcsbl




Tema 2. PaBHOCUIIBHBIE
npeoOpa3oBaHus
anreOpanvyeckux BBIPAKECHUIM
(74)

I'maBa 4. Bsenenue B
TEOPHUI0 MHOTOUJICHOB

Tema 1. Crenenp c
HaTypaJIbHbIM Noka3areneM (10
)

Tema 2. MHorowieHsl u
JerdcTBUsI ¢ HUMH (84)

Tema 3.  ®opmyisl
COKpaIlEHHOr0 YMHOeHus (13
)

Tema 4. Paznoxenue
MHOTOYJIEHOB Ha MHOKUTEIU
(13 9)

I'maBa 5. Bsenenue B
TEOPHIO PYHKLUI

Tema 1. [TonsiTne
GYHKIIMM U ee MpaKTHYecKoe
npuMeHeHue (44)

Tema 2.  Jluneiinble
MPOLIECCHI 51 JIMHEWHAas
bynxus (10 u)

I'maa 6. Baeaenue B
TEOPUIO JIMHENHBIX YPABHEHUN
Y HEPABEHCTB

Tema 1. JluneitHble
ypaBHeHHS (89)

44

14

26




Tema 2. JInnennenie
HepaBeHcTBa (94)
Tema 3. Cucrema

JMHENHBIX ypaBHEHUH (94)

[ToBTOpEHME,
11 | o0oOmenue, cHCTEeMaTHU3ALM 12
3HAHUM
OBIIEE KOJIMYECTBO YACOB IIO 136 0
[TPOI'PAMME
8 KIIACC
KoanuectBo yacoB Buabl  gesiTeIbHOCTH DJIeKTPOHHbIE
Ne HanMeHoBaHHMe pa3ieioB W TeM
o0yuawmuxcsi ¢ yudyerom (uudpoBbie)
n/n IporpaMmMel Bcero KonTtpoJsbHbie .
p pabouei nporpaMmbl ~ o0pa3oBaTesibHbIE
PadoThI BOCIIMTAHUS pecypchl
becenpl, HanpaBiIeHHBIE Ha
pa3BuTHE UHTEpeca K
NpOLLJIOMY U HACTOSIIEMY
pOCCHIICKON MAaTEeMaTUKH,
€HHOCTHBIM OTHOIIIEHHEM K
YPABHEHHMA 1 HEPABEHCTBA. 5 .
1 JOCTHXKCHHSM POCCHICKUX
Hepasenctaa 20 N
MaTeMaTUKOB U POCCUKCKOU
MaTeMaTUYeCKOM  IIKOJIbI, K
WCTIOTH30BaHUIO ATUX

JOCTIDKEHUH B IPYTHX HAYKax U
MPUKJIAIHBIX chepax

UUCIIA 41 BBIYMCIIEHU .
KBanpartuslii KOpeHb 17

VYueOHbIC
YCTaHOBKOM  Ha

3a7a4H, c
aKTHUBHOE




ydacTue B peleHIH
MIPAKTUYECKUX 3aja4
MaTeMaTU4ECKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM
BOXHOCTH  MaTE€MaTH4YeCKOTO
o0pa3oBaHUsl Ha MPOTSHKEHUHU
BCEM JKM3HM JUIsl YCIEUIHOH
npogeccuoHaIbHON
NeSTeIbHOCTH W Pa3BUTHEM
HEO0OXOIUMBIX YMEHUH,
OCO3HAaHHBIM  BBIOOpOM |
MOCTPOEHUEM MHIUBUAYaIbHON
TpaeKTOpuu o0Opa3oBaHUs U
KU3HCHHBIX IUIAHOB C Y4YETOM
JTHYHBIX MHTEPECOB U
0OlIeCTBEHHBIX NTOTpeOHOCTEN

YPABHEHHNSA 1 HEPABEHCTBA.
KBanparHble ypaBHEeHUs

17

Y4eOHble  cUTyaluu C
OpHEHTAIell B JEATEILHOCTH
Ha  COBPEMEHHYIO  CHCTEMY
Hay4yHBIX TpeACTaBICHUH 00
OCHOBHBIX  3aKOHOMEPHOCTSIX
Pa3BUTHSI YEIOBEKA, MPUPOJIBI U

o01ecTBa, [HOHUMaHUEM
MaTeMaTHUYECKOM HAayKHd Kak
cdepbl YeII0BEYECKOM
NESITeIbHOCTH,  JOTaloB €€

PasBUTUA W 3HAYUMOCTH JJIA
PasBUTUA TUBHUJIN3aIlUN,
OBJIAJJCHUEM SA3BIKOM
MaTeMaTHKH U MaTeMaTH4YeCKOM




AJITEBPANMYECKHUE
BBIPAXKEHUSA.  IpoGHO-panoHaibHbIC

KyJbTypOH Kak  CpEICTBOM
IIO3HAHUS MUPA, OBJIALECHUEM
HaBBIKAMHU HCCIIEJOBATEIbCKON
JEATEIbHOCTH.

TBopueckue IIPOEKTHI c
OpHEHTalell Ha MPUMEHEHUE
MaTeMaTHYEeCKUX 3HAHUMN JJIA
pemieHuss 3amad B oOiactu
COXPaHHOCTH OKpY’KaroIlen
cpensl, IUTAHUPOBAHMUS

17 MOCTYIKOB M OLIEHKH  UX
BBIPAXKEHUS .
BO3MOXKHBIX TOCIIEACTBHHA JUIS
OKpYKaroleun cpenpl,
OCO3HaHUEM rJ100aJIbHOTO
Xapakrepa IKOJIOTHYECKUX
Mpo0JieM U MyTel UX pelieHusl.
TBopueckue MIPOEKTBI,
HampaBJICHHbIE Ha pPa3BUTHE
criocoOHoCTeH K
AMOIMOHATBHOMY "
YPABHEHHMA 1 HEPABEHCTBA. 3CTETUYECKOMY  BOCHPUSATHIO
JpoOHO-palmoHanbHbIe ypaBHEHUS 19 MaTeMaTUYECKUX 00BEKTOB,
3a/1a4, PEeIICHNUN, pacCyKICHUM,
YMEHHIO BUJIETh
MaTeMaTHIeCKHE
3aKOHOMEPHOCTH B MICKYCCTBE.
OYHKINN
15
AJITEBPAYECKUE

BBIPAXEHUSI. Crenenn 14




UNCIIA n BBIYMCIIEHU .

8 1
JlenumMocThb 7
[ToBTOpenue, o0o01enue, 1
CUCTEMaTHU3aIlusl 3HAHUM 10
OBIIEE KOJIMYECTBO YACOB TIIO 8 0
I[MPOT'PAMME 136
9 KUIIACC
KoanuecTBo 4acoB Buanbi JeATeIbHOCTH DJIeKTPOHHbIE
Ne i/mn HaumeHoBanme  pas3gejioB U TeM o0yyapmuxcess ¢ ydyerom (uu¢posBbie)
NMPOrpamMmbl Bcero Kontpoabusre paboueii nporpaMmbl |~ 00pa3oBaTejibHbIE
padornt BOCHUTAHUS pecypchl
becenpl, HampaBieHHbIE
Ha pa3BUTHE WHTEpeca K
MPONUIOMY H  HACTOSIIEMY
pOCCUICKON MAaTEMaTHKH,
IIEHHOCTHBIM OTHOIIEHUEM K
1 ®YHKLINU o5 1 JOCTHKEHHAM  POCCHUCKHX
MaTEMaTHKOB M POCCHUUCKOMN
MaTEeMaTHYECKON IIKOJIBI, K
HCIIOJIb30BaHUIO ITUX
JOCTHKEHHUH B IPYrHX HayKax
U IPUKJIATHBIX cepax
VYueOHbIe 3aJa4H, c
YCTAaHOBKOW  HAa  aKTHUBHOE
ydacTue B pelIeHnH
YPABHEHUMA 1 HEPABEHCTBA. 1 MPAKTUYECKUX 3aga4
KBaaparHble HEpaBEeHCTBA 15 MaTeMaTHYECKOU

HaIMpPaBJIIEHHOCTH, OCO3HAHHEM
BaXHOCTH MaTeMaTn4dcCKOro
o0pa3oBaHHsi Ha TMPOTHKCHUU




YPABHEHUA U HEPABEHCTBA.
YpaBHEHMs], HEPABEHCTBA U UX CUCTEMBI

25

BCEM OKU3HM JUId YCHEIIHOU

npodecCuoHaTbHOM
NESTeIbHOCTH ¥ Pa3BHTHEM
HEOO0XOAUMBIX YMEHUH,

OCO3HAaHHBIM  BBIOOpOM W
IIOCTPOCHUEM HHI[HBHI[Y&HLHOﬁ
TPAaeKTOpUU  OOpa3oBaHUS WU
KM3HEHHBIX IUIAHOB C YYETOM
JIMYHBIX HHTCPCCOB u
0OLIeCTBEHHBIX TOTPeOHOCTEN

YyeOHble  cUTyanuu C
OpHEHTAIMel B JEeSITeIbHOCTH
Ha COBPEMEHHYIO CHCTEMY
Hay4YHbIX IpeAcTaBiIeHUuNl 00
OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTUS Ye€IOBEKa, MPUPOIBI
M 0O0IecTBa, MOHHUMAaHUEM
MaTeMaTHYeCKO HayKd Kak
chepsl YEeJI0BEUECKOM
NesITeIbHOCTH,  JTamoB e
pa3BUTHUS U 3HAUUMOCTH MJIs

Pa3sBUTUA OUBUIIN3a11UU,
OBJIaICHUEM SI3BIKOM
MaTEMAaTUKHU u

MAaTEMaTUYECKON  KYJIbTYypOU
KaKk  CpEICTBOM  IO3HAHHUS
MHpA, OBJIAJCHUEM HaBBbIKAMHU
HCCIIEIOBATEILCKOU
JEATEIIbHOCTH.




TBopueckue
OpUCHTAIlMe Ha TPHUMEHEHHE
MaTeMaTUYECKUX 3HAHWHA JUIs
pemieHus 3amad B obOnacTH

IIPOEKTHI c

YUICJIOBLIE COXPaHHOCTH OKpY KaroIien
4 MTOCJIEJIOBATEJILHOCTH oo ;12 ‘ZﬂT;Il’IKOB § “gi};ﬁfa‘{;‘i
I[TPOI'PECCHUU N
BO3MOXHBIX TIOCJICACTBUN IS
OKpYKaroleun cpeapl,
OCO3HaHUEM I00ATLHOTO
XapakTepa 9KOJIOTHUECKUX
mpoOJIeM U TyTeH UX PEIICHHUS.
TBopueckue IIPOEKTBHI,
HalpaBJICHHbIC HAa Pa3BUTHE
CHOCOOHOCTEM K
AJITEBPANYECKUE SMOLHORAILHOMY 1
5 BBIPAXKEHUS. CTenens ¢ paluoHaTbHBIM OCTCTITIECKOMY  BOCTIPHATHIO
HoKa3aTeNeM 12 MaTeMaTHqGCKHUx 06L€KT013,
3aja4, peIIeHui, pacCyKIeHuH,
YMEHUIO BUJICTh
MaTeMaTHYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE.
6 [ToBTOpeHwue, o0o01enue,
cucTeMaTtu3anus 3HaHU 34
OBHIEE KOJIMYECTBO YACOB 11O 0
I[TPOT'PAMME 136




PABOYAS ITPOI'PAMMA yuedHoro kypca «I'eomerpus» (yriyojeHHbIH
YPOBeHb) 1Jisl 7-9 Kj1accoB 0CHOBHOI0 001ero oopazosanusi 1D 2813850

INOACHUTEJIbBHASA 3AIINCKA

['eoMeTpust Kak OJMH U3 OCHOBHBIX Pa3/I€JIOB IIKOJIbHON MAaTEMATUKU, UMEIOIIUN
CBOCH 1LIENBI0 00ECTIEYUTh U3YUYCHHUE CBOMCTB U pa3MepoB (UTyp, UX OTHOIICHUU U
B3aMMHOE PACIOJIOKEHUE, OMUpPAETCsl Ha JOTHYECKYIO, J0Ka3aTelIbHYIO JIMHUIO.
[leHHOCTH, H3yuYeHUS TEOMETPUU Ha YPOBHE OCHOBHOTO 00I1Iero o00pa3oBaHMs
3aKJII0YaeTCsl B TOM, 4YTO OOYYalOMIMICS YYHUTCS MPOBOJUTH JIOKa3aTeIbHBIC
pacCyXAeHUsl, CTPOUTh JIOTUYECKHE YMO3AKIIOUECHHS, JOKa3blBaTh HWCTUHHBIC
YTBEPKJEHUSI U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYKIACHUS «OT
MPOTUBHOTO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB, (OPMYIUPOBATH OOpaTHBIC
yTBepkaeHus. Oco0oe 3HaueHUE JI0Ka3aTeNibHAs JUHUS UMEET Ui YIIIyOJIEHHOTrOo
W3YUYCHUS] MATEMATHUKHU.

[{enbro U3y4eHus: TECOMETPUH SBIISIETCS UCIIOIb30BaHUE €€ KaK MHCTPYMEHTA MPU
pelIeHNd KaK MaTeMaTU4YeCKUX, TaK W MPaKTUUYECKUX 3a7ad, BCTPEHAIOIIUXCSA B
peanbHOM xu3HU. OOyYaromuics JOKEH HAYYUThCS OMPEACTATh T€OMETPUUECKYIO
burypy, ONMMChHIBaTh CIOBAMH YEPTEXK WIM PUCYHOK, HAWTHU TUIONIAJb 3€MEJIbHOTO
y4acTKa, PACCUUTHIBATh HEOOXOJUMYIO [JIMHY ONTOBOJIOKOHHOTO Kalemns Wiu
TpeOyemMble pa3Mephbl Tapaxka IJii aBTOMOOWIIS. DTOMY COOTBETCTBYET BTOpas,
BBIYMCIIUTEbHAS JTUHUA B U3yueHUH reometpun. [Ipu pemenuu 3aaay npakTHYECKOro
XapakTepa OOyYaloUIUMHCsS YYUTCS CTPOUTh MAaTEMAaTHYECKHE MOJENU PealbHbIX
JKU3HEHHBIX CHUTyalldid, TPOBOJAWTH BBIUMCICHUS U OLICHUBATh aJ€KBAaTHOCTh
MOJIY4YE€HHOTO pe3yJibTaTa.

Oco0eHHOCTh Y4eOHOro Kypca yriryOJaEHHOTO U3yYeHUsI TeOMETPUU COCTOUT B
TOM, YTO OOydYaroluecs HE MPOCTO 3HAKOMATCS C ONPEJCIEHHBIMU TOHATUIMH, a
yBEpPEHHO OBINajeBaloT UMHU. CyIIeCTBYIOIIME TEMbl MPOTpaMMbl 0a30BOTO Kypca
reOMETPUHN U3ydaroTcsa Ha Oosiee TIyOOKOM ypOBHE, a o0ydarouiygecs mpuoOpeTaroT
YMEHHS, TOMOTAIOIIUE WM YBEPEHHO NPUMEHATh CBOM 3HAHUA HE TOJIBKO B
MaTeMaTHKe, HO U B CMEXXHBIX MpeaAMeTax, Ipexkae Bcero pusnke u nHpopMmaTuke, a
TaKke MO0JIb30BATHCS MOJTYYEHHBIMH 3HAHUSIMU TIPU PEIICHUU MPAKTHUYECKUX 3a/1a4.

CornacHo ydyeOHOMY IUTaHy B 7—9 Kilaccax M3y4aeTcsl yriIyOJEHHBIA y4eOHBIN
kypc «l'eoMeTpus», KOTOpPHIA BKJIIOYAET CJCAYIOIIME OCHOBHBIC pa3Jleibl
conepkanusi:  «Hawama  reomerpum»,  «TpeyrombHukn»,  «OKpY>XHOCTBY,
«UYetpipéxyrompaukmny, «Ilogodue», «3nemMeHTs TpuroHoMmeTpum», «llmomanm», a
Takxke «MeTton koopauHaty, «Bekrope», «[IpeodpazoBanus MI0CKOCTH.



Ha u3yuenue yuebnoro kypca «I'eomerpusi» orBoautcst 306 yacos: B 7 kinacce —
102 gaca (3 gaca B Heneno), B 8 kinacce — 102 yaca (3 gaca B Hezento), B 9 kimacce —
102 gaca (3 yaca B HeZIEJIIO).



COAEPKXAHUE OBYUYEHUA
7 KIIACC

Hauaga reomerpun

HcTtoprsi BO3HMKHOBEHMS W pa3BUTUA reoMeTpuu. HadanbHble TOHATHSA
reomerpun. Touka, mnpsmasi, OTpe3ok, Jnyd. lloHsitTue 00 akcuome, Teopeme,
JI0Ka3aTEIbCTBE, ONPEACICHUN.

B3anMmHOe pacnosiokeHHe TOYeK Ha npsMoM. M3MepeHuwe AJIMHBI OTpE3Ka,
pacCTOSHUE MEXKIY TOUYKAMMU.

[Tomymnmockocts u  yron. Bwuasl yrnoB. HW3mepeHue BEIWYHMH — YIJIOB.
BeprtukaneHable U cMexHbIe yriibl. [lapamnenbHble M NEPHEHIUKYISPHBIC MPSMBIE.
PaccrosiHue oT ToukHu 110 npsAmMon. buccekrpuca yria.

Jlomanas. Bunbl somasbix. [[imHa JsiomaHou. MHoroyrosbHuku. [lepumerp
MHOTOYTOJIbHUKA. [IOHATHE O BBIMYKIBIX U HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHble MPEACTABICHUS O PABEHCTBE (UIYpP, HUX PACIOJIOKEHUU,
CUMMETPUH.

[Ipocreimmue nocrpoeHus. MHCTpYMEHTHI 11 U3MEPEHUN U IIOCTPOCHUN.

TpeyrojbHuKu

Buapel TpeyroibHHUKOB: OCTPOYTOJIBHBIE, MPAMOYTOJbHBIE, TYINOYTOJIBHBIE,
paBHOOEIpEHHbIE, PABHOCTOPOHHUE. MenraHa, OMCCeKTpHUca U BEICOTA TPEYTOJIbHUKA.

PaBencTtBO TpeyrosbHUKOB. IlepBbli ¥ BTOPOM NPU3HAKM PABEHCTBA
TPEYTrOJIbHUKOB. PaBHOOENpEeHHbIE TPEYroJbHUKH U uX CcBoicTBa. [lpu3Hak
paBHOOEIPEHHOTO TPEyroJbHUKa. TpeTuil mpu3HaKk paBeHCTBA TPEYTOJIHLHUKOB.

COOTHOIIIEHUS MEXIAy CTOPOHAMH WM YTJIaMu TpeyrosibHukKa. HepaBeHCTBO
TpeyrojbHuka. HepaBeHCTBO 0 JyiMHE TOMAaHOM.

Cummetpuunbie ¢urypbl. OCHOBHBIE CBOMCTBA O0ceBOil cummerpuu. [Ipumepsi
CUMMETPUH B OKPYKAIOLIEM MUPE.

[MapaaneabHbie npsimbie. CyMMa yIrjioB MHOTOYTOJIbHUKA

[TapaiiebHOCTh MPSIMBIX, UCTOPUYECKHUE CBEACHUS O MOcTyjare EBkanaa u o
ponu JIoGaueBCKOro B OTKPHITUM HEEBKIUI0BOM reomeTpuu. CBOMCTBA U MpPU3HAKU
napasuiesibHbIX IpsiMbIX. CymMMa yrioB TpeyrojibHUKA. BHENIHUE yIibl TPEyTrOJbHHKA.
CyMMma BHYTpPEHHUX YIJIOB MHOTOYTOJBHHUKA M CyMMa BHEIIHHUX YTJIOB BBIITYKIIOTO
MHOT'OYTOJIbHUKA.

IIpssMoyroJibHbIE TPEYTOJIbHUKHU

[Ipu3Hakn paBeHCTBA NPSMOYTOJIBHBIX TPEYroJbHUKOB. llepneHaukynsp u
HakJoHHas. CBOWCTBO MEAMAHbI MPSIMOYTOJIBHOTO TPEYroJibHUKA, MPOBEAEHHON K
runotenyse. [IpaMoyrosbHbIi TPEYroJbHUK C yriioM B 30°.

OKpyxHOCTH



[ToHATHS OKPYKHOCTH M KpyTa. DJIEMEHThI OKPY’KHOCTH U Kpyra: LIEHTp, PaANyC,
IMaMETp, XOPAa, UX CBOMCTBA. B3aMMHOE pacmoioKEHUE OKPYKHOCTH U MPSMOMU.
KacarenbHass u cekymas K OKpyXHOCTH. OKpyXHOCTb, BIMCaHHas B YroOJ.
[Ipocreiimme NOCTPOEHUS ¢ NOMOIIBIO IUPKYJIS U JIMHEUKU.

I'eomerpuyeckue MecTa TOYEK

[loHATHE O TEOMETPUUYECKOM MeCTe TO4YeK. [Ipumepsl reoOMETpUYECKHX MECT
TOYEK Ha IIOCKOCTH. bruccekTpuca yria u cepeIMHHbIA NEPIEHAUKYJIIAP K OTPE3KY Kak
reoMeTpudecKue mecta TodeK. ONHCaHHAs OKPYKHOCTb TPEYTOJIbHUKA, €€ LEHTP.
MeTon reoMeTpUYECKUX MECT TOUYEK IIPU PEIICHUN F€OMETPUYECKUX 3a1aY.

ITocTpoenusi ¢ MOMOIIbIO HMPKYJIS U JIJUHEHKH

Ucropuueckue cBeneHus. OOOCHOBaHMS MPOCTEMIIMX MMOCTPOEHUM, ATarbl
34141 HA MIOCTPOEHUs, PEICHUE 3a7]a4 Ha IOCTPOECHNUE LIUPKYJIEM U JINHENKOU.

8 KJIACC

YeTbIpéxyroJbHUKH

[Tapannenorpamm, ero nNpu3Haku U cBorcTBa. [IpsiMmoyroapHuK, poMO, KBaapar,
UX NpU3HAKU U cBoicTBa. Tpameuus. PaBHoOenpeHHas Tpanemus, €€ CBOWCTBA U
npusHaku. [IpsmoyronsHas Tpanenus. CpenHsis JIMHKS TPalleHUu.

CpenHsAst nUHUSA TpEYroJpHUKA. MeToa yIBOCHHMS MEIWaHbl TPEYTOJIbHUKA.
Teopema o nepeceueHn MEUaH TPEYTOJIbHUKA.

Teopema @aneca, Teopema O IPONOPUMOHAIBHBIX OTpe3Kax. Teopema
BaprHbOHa 1)1 MPOU3BOJIBHOTO YETHIPEXYTOJIBHUKA.

[{eHTpanbHO-CUMMETpUYHBIE (DUTYPBHI.

IHoxo0ue

[Togobue TpeyronbHUKOB, KodhdumeHnt mnogoous. IlpuzHaku mnomoous
TpeyrojibHUKOB. [IpumMeHeHHe 1oA00MsI TMpU PEHIEHUH TE€OMETPUYECKUX U
IIPaKTUYECKUX 3a]a4.

IL1omans

[Tonstue o momanu. CBoiicTBa IUIOMIAAEH TE€OMETPUYECKUX  QUryp.
[Ipocreiimme Gopmysibl A MIIOIIAAM TPEYroJibHUKA, MapajiesiorpaMma, pomoa u
Tpaneuuu. [lnomanu nogo0HeIx ¢uryp. OTHOILIEHHE IO TPEYTOIbHUKOB.

Teopema IIugaropa

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pemieHun
MPAKTUYECKUX 3a/1a4.

DJIeMEeHThI TPUTOHOMETPHUH

CuHyC, KOCHMHYC, TaHM€HC M KOTAHI€HC OCTPOr0o Yyria NpsSMOYIOJbHOIO
TpeyroibHHUKa. TpuroHomerpuueckue (Qynkiuu yraoB B 30° 45° u  60°
[IponopurOHAIBHBIE OTPE3KU B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.



Yribl 1 4eTBIPEXYTOJILHUKH, CBA3AHHbIE C OKPYKHOCTHIO

BnricanHble ¥ HEHTpaJIbHBIE YTJIbI, YTOJI MEXIY KacaTeIbHON M XOpJIOil. YTIbl
MEXIY XOpJaMH U CEKyIIMMU. BrimcaHHbIe ¥ ONKMCaHHbBIE OKPYKHOCTH TPEYTOJIbHUKA
U 4YeThIpEXyroibHUKA. CBOWCTBA W MPU3HAKA BIIMCAHHOTO YETBHIPEXYTOJIbHUKA.
B3aumHoe pacnonoxenue AByX OkpyxHocTei. Kacanue okpyxHocteil. OO6miue
KacaTeJIbHbIE K JBYM OKPYXHOCTSIM.

9 KITACC

Peimenue TpeyrojibHMKOB

Cunyc, kocunyc, Tanresc yrioB oT 0° 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXAECTBO. DOpMyIIbl IpUBEACHUS. Penienne TpeyroabHuKoB. Teopema KOCUHYCOB U
TeOpeMa CHUHYCOB. PellleHHe MNpakTUYECKUX 3aJay C MCIOJIb30BAHUEM TEOPEMBI
KOCHHYCOB U TEOPEMBI CUHYCOB. Pellienne 3a1a4y reoMeTpU4eCKON ONTUKH.

Tpuronomerpuueckue bopMyIbI TUISt IJIOIAN TPEYTOJIbHUKA,
napaienorpamma, pomoba, tpaneuuu. Dopmyna I['epona. dopmyna moMIAAU
BBIITYKJIOI'O YETBIPEXYTOJIBHUKA.

Ioxo0ue TpeyroibHNKOB

Xopapl U MOAOOHBIE TPEYTOJIBHUKU B OKPY>KHOCTU. Teopema o Mpou3BeACHUU
OTPE3KOB XOPA, TEOPEMBI O MPOU3BEICHUH OTPE3KOB CEKYIIHMX, TEOPEMA O KBaApATE
KacaTenpHOU. [IpruMeHenne npu pemeHny reoMeTpuyeckux 3aaad. Teopemsl YeBbl U
Menenas. [lonstue 0 romoreTnu.

MeTtoa koopauHaT

YpaBHeHue NpsMOI Ha TUIOCKOCTU. YTIIOBOM KOA((PUIIMEHT 1 CBOOOHBIN YIEH,
UX TeoMeTpudecKkuid cMbici. [lapannenbHOCTh M EPHIEHANKYISIPHOCTD MPSAMBIX (Y4epes
YTII0BOM KO3 (PULIUEHT).

YpaBHeHHE OKPYKHOCTH. HaxoxaeHne nepeceyeHnii OKpyKHOCTEUN U IIPSMBIX B
KoopauHatax. @opmyna pacCcTossHUA OT TOYKM 10 Ipsamou. Ilmomans
napajjieorpaMmmMa B KOOpAMHATaX, IOHATHE OO0 OpPHEHTHPOBAHHOM IUJIOLIAIM.
[IpumeHeHne MeToAa KOOPAWHAT B INPAKTUKO-OPUEHTHUPOBAHHBIX T'€OMETPHUUYECKUX
3a/1a4dax.

BexTopsl

Bekrtopel Ha miockoctH. CloXKeHME W BBIYMTAHHE BEKTOPOB — IIpaBUIIA
TPEYTOJbHUKA WU MapajjiejorpaMma. Y MHOKEHHE BeKTopa Ha umcio. KoopauHatel
BekTOpa. CJIOKEHHE W BBIUMTAHUE BEKTOPOB, YMHOXXEHHE BEKTOpAa HA YHUCIO B
koopauHarax. [I[pumeHeHre BEKTOPOB B (PU3UKE, IIEHTP Macc.

[TonsiTue o ©6asuce (Ha mIOcKocTH). PasnmolkeHuss BekTOpoB Mo Oaswucy.
CkasipHOE NPOU3BENCHHE BEKTOPOB, F'€OMETPUYECKUN CMBICA WU BBIPDAKEHHE B
JEKAPTOBBIX  KOOpAMHATAaX. JIUCTpUOYTHBHOCTH  CKaJsIPHOTO  MPOU3BEACHHUS.



CkamsipHO€  IpoM3BEAEHUME W  IpoeuupoBaHue. [IpumeHeHue  CKalsIpHOTO
IIPOU3BEJCHUS BEKTOPOB JJIs1 HAXOXKACHUS JUIMH U YIJIOB. PelieHne reomeTpruuecKux
3a/1a4 € MOMOUIBIO CKAJIIPHOTO NMPOU3BEAECHU.

JIJIMHA OKPY/KHOCTH U IUIOIIAAb KPYyra

[IpaBunbpHBIE MHOTOYTOJNIBHUKHU. [[uMHA OKpykHOCTH. ['pagycHas n paguaHHas
Mepa yria, BBIYMCIEHUE JUIMH AYT OKpYKHOCTe!. [ 1nomans kpyra, CeKTopa, CermMeHra.
Hcropuueckue cBeeHUs 00 U3MEPEHNUHN JUIMHBI OKPYKHOCTH U IUIOIIA/IA KpyTa.

JIBMKeHMS TIIOCKOCTH

[lenTpansHas cummerpusi. lLleHTpanbHO-cuMMeTpuuHble GUrypsl. IloBopoT.
OceBasg cummerpusa. DuUrypsl, CUMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOM OCH.
[TapannenbHbIN NEPEHOC.

[TonsiTue nBUXKEHUA U ero cBoiicTBa. PaBeHcTBO uryp. [IposiBnenust cummeTpun
B INPHUPOJE, JKHUBOIMCH, CKYyJIBOType, apxurekrype. Kommosunuum IBHKEHUN
(mpocreiimme npumepsl). [IpumMeneHne B reOMETpUUECKUX 3a7a4ax.



IINIAHUPYEMBIE PE3YJIIBTATBI OCBOEHUS ITPOI'PAMMBI
YUYEBHOI'O KYPCA «EOMETPUSI» HA YIJAYBJIEHHOM YPOBHE
OCHOBHOT 'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE  pe3yJbTaThbl OCBOCHHUS MPOrPaMMbl IO  MaTeMaTHKE
XapaKTEepU3YyTCA B YACTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

MPOSIBICHUEM HMHTEpPECA K MPOILUIOMY U HACTOSILIEMY POCCUICKOW MaTeMaTHKH,
LIEHHOCTHBIM OTHOLIEHUEM K JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUHUCKOMN
MaTeMaTUYECKON IIKOJIbI, K UCIOJIB30BAHUIO ATUX JOCTHXKEHUN B APYrUX HayKax U
NPUKIIAJAHBIX cdepax;

2) rpaJaaHCKOro M yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

TOTOBHOCTBIO K BBINIOJHEHUIO OOS3aHHOCTEW TpaKJaHWHA U peaM3allud €ro
MpaB, MPEJICTABICHUEM O MATEMAaTUUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUUHBIX
CTPYKTYp, SBIICHHMM, MpOIEAYp Tpa)KJaHCKOro oOmiecTBa (HampuMmep, BBHIOOPHI,
OMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO OSTUYECKUX MpOoOJeM, CBS3aHHBIX C
MPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUN HAyKHU, OCO3HAHUEM Ba>KHOCTH MOPaJIbHO-
ATUYECKUX MPUHIIUIIOB B JIEATEIIBHOCTH YUYEHOTO;

3) TPyA0BOIr0 BOCIIUTAHUSA:

YCTaHOBKOMI Ha AaKTUBHOE Yy4YacTU€ B PEHICHUU MPAKTUYECKUX 3a/ad
MaTeMaTUYECKOW HAIpPaBICHHOCTH, OCO3HAHUEM BAXKHOCTH MATEMaTUYECKOTO
oOpa3oBaHMsI Ha MPOTSHKEHUH BCEW KW3HU I YCIEMHON MNpodecCuoHaAIbHON
JEATEeIbHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHUN, OCO3HaHHBIM BBIOOPOM U
MOCTPOCHUEM WHIUBUAYAJIbHOW TPAGKTOPUU OOpa30BaHUSI M >KU3HECHHBIX TUIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTHIO K  OMOIMOHAJIBLHOMY W  3CTETHMYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKHX OOBEKTOB, 3ajay, pEIICHUN, pacCyXJCHUH, YMEHUIO BUJICTh
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) ueHHoCTEH HAYYHOI'0 MO3HAHUSA:

OpUEHTAlUE B JICSITEIBHOCTH HA COBPEMEHHYIO CHCTEMY HAy4HBIX
MPECTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS UYEJIOBEKA, MPHUPOJbLI U
oOllecTBa, TMOHMMAaHUEM MaTeMaTHYECKOW HaykKu Kak cdepbl YelI0BEUYeCKOM
NEATEeIIbHOCTH, 3TAanoB €€ Pa3BUTUS M 3HAYMMOCTH [JII PAa3BUTHS LIMBUIIU3AINH,
OBJIQJICHUEM SI3bIKOM MAaT€MaTUKHM M MAaTEMaTHYECKON KyJIbTypOWl KakK CpelCTBOM
MO3HAHUSI MUPA, OBJIAJCHUEM HABbIKAMH HCCJIE0BATEIbCKON JEATEIbHOCTH;



6) ¢usuyeckoro BocnuTaHusi, GOPMHUPOBAHHUSA KYJBTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIArONOIYYHsI:

TOTOBHOCTBIO TPUMEHATH MAaTEMaTHYEeCKHUE 3HaHUS B UHTEpEcax CBOETO
3IOpPOBBSI,  BEIEHUS  3I0pOBOTO  oOpa3a  JKM3HM  (3I0pOBOE  THUTaHHE,
cOamaHCHUPOBAHHBIN PEXKHUM 3aHATUH U OT/ABIXA, pETYIsipHas pu3ndecKkasi akTUBHOCTH ),
c(hOpMHPOBAHHOCTHIO HaBbIKa pedIeKCHH, TPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U
TAKOI'0 JK€ IIpaBa JAPYroro 4eja0BeKa,

7) 3KOJIOrM4eCcKOr0 BOCIIUTAHUS:

OpUCHTAIMel Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHWU IS PEIICHHS 33134 B
00J1acT COXPAaHHOCTU OKPYKAIOIICH Cpebl, TUIAHUPOBAHUS TOCTYIKOB M OIEHKH UX
BO3MOXXHBIX TIOCNIEACTBHMA MJIsi OKpYXKalomIeH cpeapl, OCO3HAHHEM TJI00aIbHOTO
XapakTepa dKOJOTUIECKUX MPOOJIeM U My Tel X PelIeHUs;

8) agmanTanyu K M3MEHAIIMMCH YCJOBUSIM CONUAIBHONW M NPHPOAHOM
cpenbl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCIOBHUSX HEOMPEACIEHHOCTH, TOBBIIICHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTH 4Yepe3 MPAKTHUECKYIO IESITeNbHOCTh, B TOM YHUCIIE
YMEHHE YUUTHCS Y IPYTUX JIFOJeH, MpuoOpeTaTh B COBMECTHOM AESITENFHOCTA HOBBIC
3HaHUs, HABBIKM U KOMIIETEHIIMH U3 OIBITA APYTHUX;

HEOOXOJUMOCThIO B (DOPMHPOBAHMHM HOBBIX 3HAHUN, (POPMYIMPOBATH UIEH,
MOHSTHS, TUTIOTE3bl 00 OOBEKTaX M SBICHHUSIX, B TOM UHWCJE paHEe HEU3BECTHBIX,
0CO3HAaBAaTh JACPHUIIMTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIaHUPOBATH CBOE
pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIUIO, BOCIIPUHUMATh CTPECCOBYIO
CUTYyallMI0 KaK BbI30B, TPeOYIOIIUHA KOHTPMEp, KOPPEKTHPOBATh NPUHUMAEMbIC
pelieHuss W JACWUCTBUA, (POPMYJIUPOBATH W OIICHWBATh PUCKH U TOCIEICTBUS,
dhopMUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbpTate OCBOEHHS TpOrpaMMbl MO MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1rero o6pazoBanusi y oOydarouierocsi 0yayT chopMUpPOBaHbI MeTamnpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOITHECS OBJIaJICHUEM YHUBEPCAITbHBIMU
MO3HABATEIILHBIMU JICUCTBHUSIMU, YHUBEPCATHbHBIMU KOMMYHUKATUBHBIMH JCHCTBUSIMU
Y YHUBEPCAIBHBIMU PETYISATUBHBIMU JICHCTBUSIMU.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE y4eOHbIE JeiiCTBUSA

ba3zoBble Jlornueckue JaeicTBuA:

BBISIBIIATH M XapPaKTEPU30BaTh CYILIECTBEHHBIE NPU3HAKM MAaTEMaTHUYECKHUX
O00BEKTOB, TTOHSATUM, OTHOIIIEHUN MEXYy MOHATUIMH, (OPMYJIUPOBATH ONpECICHUS



NOHSTUN, yCTaHABIUBATh CYIECTBEHHBIA MPHU3HAK KJIacCU(UKALUN, OCHOBAHUS IS
00O0OIIEHHS U CPAaBHEHHSI, KPUTEPUH MTPOBOAMMOIO aHAIIN3A,

BOCIIPUHUMATB, dopMmynupoBaTh U TPeoOpPa3OBHIBATH CYXKJICHUS:
YTBEPAUTENIbHBIE U OTPULIATENIbHBIE, €AMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBIIBIIAITH MATEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aHMOCBSI3U U IIPOTUBOPEYMS B
dakTax, NaHHBIX, HAOMIOJEHUSX M YTBEPXKICHUSX, MpeAjaratb KPUTEPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IMTPOTUBOPEUMH;

JienaTh BBIBOJABI C MCIOJB30BAHUEM 3aKOHOB JIOTUKM, JEAYKTUBHBIX H
VWHIYKTUBHBIX YMO3AKJIFOUEHHM, YMO3aKJIFOUEHHI 110 aHAJIOTUH;

pa3buparh J0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKACHUN (IIpsMBIE U OT
MPOTUBHOTO), IPOBOJUTH CAMOCTOSATEIBHO JOKA3aTEIbCTBA MATEMATHYECKUX (DAKTOB,
BBICTPAMBaTh apryMEHTAlLIUI0, TPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, IPUMEHSTH
METO]I MaTEMAaTUYECKON NHYKIIMN, 0OOCHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BbIOMpaTh C1IOCO0 peleHus yueOHoM 3a1aun (CpaBHUBATh HECKOJIbKO BAPUAHTOB
pelieHus], BBIOMpaTh Haubosee MOAXOIAIIUN C YYETOM CAMOCTOSATEIBHO BbIIEICHHBIX
KpUTEPHUEB).

ba3oBble uccienoBaTelbcKme 1eiiCTBUS:

UCIIOJIB30BaTh BONPOCHI KAK MCCIIEIOBATEIbCKAA WHCTPYMEHT ITO3HAHUSA,
(bopMyIupoBaTh BOIIPOCHI, ¢dukcupyromue IIPOTUBOPEYHE, npobiemy,
CaMOCTOATENIbHO YCTaHAaBJIMBaTh MCKOMOE MW JaHHOE, (OPMHUPOBATH THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIMIO, MHEHUE;

IPOBOJUTE IO CAMOCTOSTEIBHO COCTABICHHOMY IUIAHY OKCIEPHUMEHT,
UCCIIEJOBAaHUE IO YCTAHOBJEHHIO OCOOEHHOCTEH MaTeMaTHUYeCKOTo OObBEeKTa,
3aBHCHUMOCTEN 0OBbEKTOB MEX 1y COOOI;

CaMOCTOSITeNIbHO (OpMYyJIMpPOBaTh OOOOIIEHUS U BBIBOJBI MO pe3yJibTaTaM
NPOBENEHHOTO  HAOJIONEHMS,  MCCIENOBAaHUSA,  DKCIEPUMEHTAa,  OIICHUBATH
JIOCTOBEPHOCTbH MOJTYYEHHBIX PE3YJIbTaTOB, BIBOJAOB U 000OLICHMIA;

IIPOTHO3UPOBATh BO3MOXXKHOE pAa3BUTHE IIpollecca, a TAKXKE BBIIBUIaTh
MPEANOJIOKEHNS O €r0 Pa3BUTHUU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBJIAITH  HEJOCTATOYHOCTh U M30BITOYHOCTH MHGOpPMALMM, JAHHBIX,
HEOOXOUMBIX JJISl peLIeHUs 3a1a4u;

BbIOMpaTh, AaHAJIU3UPOBATh, CUCTEMATU3UPOBATH U  HMHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U OPM IIPEICTABIICHNUS,

BbIOMpATh (hOpMy MpeAcTaBICHUS UHPOPMALIUKA U WILTIOCTPUPOBAThH pelIacMble
3aJjauM CXeMaMH, JuarpaMmmamu, MHOM rpadukoil 1 uX KOMOMHALMSIMU,

OLICHMBATh HAAEKHOCTh WMH(GOPMALUU TO KPUTEPUAM, NPEIOKEHHBIM MU
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIHHO.



KoMMyHMKaTHBHBbIE YHUBeEPCAJIbHbIE YUeOHbIE TeiCTBUSA:

BOCIIPUHUMATL ¥ (POPMYJIMPOBATH CYXKICHUS B COOTBETCTBHH C YCJIOBHUSMH U
eIsIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY 3PECHHSI B YCTHBIX U
MUCHhMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 X0y PEUICHHS 3a/1aui, KOMMEHTHPOBATh
TIOJTyYEHHBIN pe3yJIbTarT;

B XO0JI¢ OOCYXXIIEHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBHI,
POOJIEMBI, pelaeMoil 3a/1auu, BRICKA3bIBATh UJICH, HAIICJICHHBIC HA TMIOWCK PEIICHHSI,
COIMOCTABJIATh CBOM CYXACHHS C CYXICHUSMH JAPYTUX YYaCTHUKOB JHAJIOTa,
OOHapYKUBaTh PA3IMIUE U CXOJICTBO TIO3UIIHIA, B KOPPEKTHOH (hopme PopMyITHupoBaTh
pa3HOTIIACHs, CBOM BO3PAKCHUS;

MIPEACTABIIATh PE3YNbTAThl PEIICHUS 3a]adH, JKCICPUMEHTa, HMCCIICIOBAHUA,
MIPOCKTa, CaMOCTOSATEIHLHO BBIOMpaTh (opMaT BEICTYIUICHHUS C YYETOM 3ajad
MPE3EHTAllUU U OCOOEHHOCTEN ayIMTOpHUU;

MOHUMAaTh M HCIOJb30BaTh MPEUMYIECTBA KOMAHJHOM M WHIWBHUIYaTbHOU
paboOTBl TIPW pEIICHHH Y4YeOHBIX MATeMATHYCCKUX 3a7a4, MPUHAMATH IIeNb
COBMECTHOW JIEATEIHLHOCTH, INIAHUPOBATh OPTAaHMU3AIMI0O COBMECTHOH pabOTHI,
pacnpenensiaTh BHABI pabOT, JOroBapuUBaThCS, OOCYXIATh MPOIECC M PE3yIbTaT
paboThl, 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboThl (0OCYKIeHUs, OOMEH MHEHHIA,
«MO3TOBBIE MTYPMBD» M WHBIC); BBITIOJHATH CBOIO YacTh PaOOTHI U KOOPAUHUPOBATH
CBOM JICUCTBHS C JIPYTUMHU WICHAMH KOMAaHJIbI, OIEHUBATh Ka4eCTBO pe3yyibTaTa U
KaueCcTBO CBOETO BKJaJa B OOIIMIA Pe3yNbTaT MO KPUTEPUAM, CHOPMYIUPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC yHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS

Camoopranusauus:

BBISIBJIATH MPOOJIEMBbI ISl PEIICHHUS B J>KU3HEHHBIX W YYEOHBIX CHUTyalusiX,
OpPUEHTHPOBATHCS B PA3IUYHBIX MOAXOAAX MPHUHATHS pELICHUH (MHAMBHIyaJIbHOE,
IpyIIoBOE);

CaMOCTOATENbHO COCTABIISATH MJIaH, aJITOPUTM pEIlIeHUs 3a7auu (MU €ro 4acTh),
BBIOMpPATh CIOCOO pelIeHUs € YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PELIEHUIN C YUETOM
HOBOM MH(pOPMAIIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIeKT:

BJIAJETh CIOCOOAMM CaMOMPOBEPKHU, CAMOKOHTPOJIS Mpolecca M pe3ylsibTrara
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBAILIMU U pediekcuu;

NPEABUAECTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPH PEIICHUM 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENLCTB, HAlAEHHBIX
OLLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yjibTaTa ACSITENbHOCTH IOCTABICHHOW LEIH U
YCIIOBUSIM, OOBSICHATh MPUYHHBI JOCTHXKCHUS WM HEIOCTIDKEHUS IeJId, HAaXOAWUTh
OLIUOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPA)KaTh IMOIMH IIPH U3YYCHUU MaTeMaTHYeCKUX O0bEKTOB U (PaKTOB, 1aBaTh
HIMOIMOHAIBHYIO OLEHKY PEIICHHS 3aJauu.

IHNPEAMETHBIE PE3YJIBTATDBI

K xoH1ty 0oOyuenus B 7 kjacce 00yUaromuics MOIyUUT CIEIYIONINE TPEIMETHBIE
pe3yJbTaTHhI:

Pacnio3HaBaTh M3y4eHHbIE T€OMETPUUECKUE (DUTYPBI, ONIPEAEIATh X B3AUMHOE
pacnoJioKeHne, M300pakaTb IEOMETPUUYECKHE (PUTYPBI, BBIIOIHATH YEPTEKHU IO
yCIOBUIO 3a1aud. V3MepsATh JIMHEHHBIE W YIVIOBBIE BEIMYMHBL. Pemars 3agauu Ha
BBIYMCJICHUE [IJIMH OTPE3KOB U BEJIUYHUH YTIIOB.

JlenaTp NPUKUAKY W OLIEHKY JIMHEWHBIX W YIJIOBBIX BEJIIMYMH IPEAMETOB B
peanbHOW JKW3HHM, pPa3MEPOB NPHUPOAHBIX OOBEKTOB. Paznnuarh pasmepbl 3THX
OOBEKTOB M0 MOPSAIKY BETUUHHBI.

CTpouTh 4EepPTEXKH K TEOMETPUUECKUM 33]1a4aM.

Ilonp30BaThCA IPU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, UCIIOJIb30BaTh IPU3HAKU
Y CBOICTBa paBHOOEIPEHHBIX TPEYTOJIBHUKOB MPH PEIICHUH 3a4a4.

[IpoBOAUTE JIOTMYECKHE PACCYKICHHUS C HCHOJB30BAHHEM T'€OMETPUYECKHUX
TEOPEM.

Ilonp30BaTbCAd NPU3HAKAMM PABEHCTBA IPSAMOYIOJBHBIX TPEYTrOJBbHUKOB,
CBOMCTBOM MEJMaHBbl, IIPOBEAEHHON K THIIOTEHY3€ IPSIMOYTOJIBHOIO TPEYTOJIbHUKA, B
pELIEHNH T€OMETPUYECKUX 3a1ay.

Onpenensate NapamielbHOCTh NPSAMbBIX C IIOMOMIBIO YIJIOB, KOTOPBIE 00Opa3yeT ¢
HUMHU ceKkymas. Onpenenars NapajuieNbHOCTh NPSIMBIX C IOMOIIBIO PaBEHCTBA
PacCTOSIHUAN OT TOUYEK OJHOM IMPSMOU 0 TOUEK APYTOU MPSIMOM.

PemaTe 3a1aun Ha KJjeT4aTol Oymare.

[TpoBOIUTH BBIYKMCIICHUS K HAXOUTh YHCIIOBbIE U OyKBEHHbIEC 3HAUCHHUSI YTJIOB B
FEOMETPUYECKUX 3a7a4aX C MCHOJIB30BAHUEM CYMMBI VYIJIOB TPEYIOJBHUKOB H
MHOTOYTOJIbHUKOB, CBOWCTB yIJOB, OOpa30BaHHBIX MpU TEPECEUCHUHU JBYX
IapajuleNIbHBIX NPSMBIX CEKylleW. Pemars npakTudyeckue 3aauv Ha HAXOXKICHUE
YTJIOB.

Bnanets mnonstuem reomerpuyeckoro Mmecrta touek (I'MT). Omnpenensartb
OMCCEeKTPUCY yIiia U CEPeIMHHBIN MEPIEeHIUKYIIAP K OTPE3Ky KaK TeOMETpPUUYECKUe
Mecta To4ek. [lonp3oBaThecsi moHsATHUEM reoMerpuyeckoro mecta touek (I'MT) npu
JI0Ka3aTEIbCTBE TEOMETPUUECKUX YTBEPKIACHUN U IIPU PEIICHNUU 3a/1a4.



@opMyIUpPOBATh ONPEACIEHUS OKPY>KHOCTH W Kpyra, XOpAbl W JHaMETpa
OKPYHOCTH, YBEPEHHO BJI4JICTh UX CBOMCTBAMHU. Y METh JJOKA3bIBATh U IPUMEHSTH 3TU
CBOICTBA MPH PEIICHUHU 33]1a4.

BrnageTte MOHATHEM OMNMCAHHOM OKOJO TPEYTOJbHUKA OKPY>KHOCTH, YMETH
HaxoauTh €€ 1eHTp. Jloka3piBaTh U UCIOJIB30BaTh (DAKTHI O TOM, YTO OMCCEKTPHCHI
YIJIOB TPEYTOJbHHUKA MEPECEKAIOTCd B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIBHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Brnagets MmoHATHEM KacaTEIbHOM K OKPY>KHOCTH, IOJIB30BATHCS TEOPEMOU O
MEePICHANKYJISIPHOCTH KacaTeIbHOW M pajudyca, MPOBEAEHHOTO K TOYKE KaCaHUS.
Jloka3pIBaThb PABEHCTBO OTPE3KOB KACATEIBHBIX K OKPYKHOCTH, MPOBEAEHHBIX W3
OJIHOM TOYKH, U IPUMEHSTH 3TO B PEIICHUHA T€OMETPUUYECKHUX 3a7a4.

Jloka3plBaTh W MOPUMEHSITH NPOCTEUIINE TE€OMETPUYECKUE HEPABEHCTBA,
IMOHUMATh UX MPAKTUYECKUN CMBICIL.

[IpoBOIUTE OCHOBHBIE T'€OMETPUYECKUE IMOCTPOEHHUS C MOMOIIBIO HUPKYJIS U
JIMHEWKHU.

K koniy oOyuenus B 8 kiacce oOydYaromuiicsi TMOMYYHUT CIETYIOIINE
IpeIMETHBIE PE3YJIbTAThI:

Pacrio3HaBaTh OCHOBHBIE  BHJbl  YETBIPEXYTOJbHUKOB, MX  3JIEMEHTHI,
MOJIb30BAaThCS MX CBOMCTBAMHU IPU PEIICHHWH T'€OMETPUYECKUX 3anad. Paznuuate
MPU3HAKU U CBOMCTBA MapajuiesiorpaMMa, poMoOa U MpsiMOYToJIbHUKA, JOKa3bIBaTh MX
Y YBEPEHHO MPUMEHSITH [IPU PELICHUH F€OMETPUUECKUX 3ajau.

Hcnonp30BaTh CBOMCTBA TOUKHM NEPECEUEHMs] MEAMAaH TPEYrojbHUKaA (LIEHTpa
Macc) B PEIICHUH 3a]1ay.

Brnagers moHsTHeM CpeaHEl TUHUHM TPEYTOJbHUKA M Tpamnelnuu, MPUMEHSITh UX
CBOICTBa MpHU pEUIEHUU reoMeTpuyeckux 3anad. Mcrnons3oBars Teopemy PDaneca u
TEOpeMy O MPONOPLHUOHATIBHBIX OTPE3KaX, IPUMEHSTh UX JJIsl PEIICHUS TPAKTUYECKUX
3ajad.

Pacno3naBaTh I1E€HTpaJbHO-CUMMETPUYHBIE (QUTYpbl M HUCIOJIB30BaTh WX
CBOICTBA IIPU PELICHUU 3a/a4.

Brnanets mNOHATHAMM TIONOOMS TPEYrOJbHUKOB, Ko3(pduiuueHta moaoous,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX TPEyroJbHUKOB. IMeTh mpezacTaBiieHue O
npeoOpa3zoBaHund Tono0us u 0 MmoAoOHBIX (urypax. Ilomb3oBaThcs mpu3HaAKaMU
noo0uss TPEYroJbHUKOB TPH PEIICHUH TeOMeTpHUYecKux 3amad. Jloka3wplBaTh U
NPUMEHSATHh OTHOIICHUS MPOTOPIIMOHATIBFHOCTH B MPSMOYTOJBHBIX TPEYTOJbHUKAX.
[TpumensTh MO0OKE B MPAKTUUECKUX 3aa4ax.

BbIBOANTH U MCTIOIB30BATh MPOCTEHIINE POPMYJIIBI SIS IUTOIIAAN TPEYTOIbHHKA,
napajuiesorpaMma, pomba M Tpanenuu. Buraucnare (pa3iMyHBIMEH CIIOCOOAMM)
IJIOIAAL TPEYTrOJIbHUKA M IUIOMAAM MHOTOYTOJBHBIX (QuUryp (mosb3ysch, TIne



HEOOXO0JMMO, KaJNbKyJISTOPOM). 3HaTh OTHOIICHHE IUIOAAe MOJ00HBIX (Quryp u
OPUMEHATH MPH pelleHnu 3a1ad. [I[puMeHATh MmoydeHHbIe YMEHHS B MPAKTUYECKUX
3a7ayax.

[Tons3oBatbess  Teopemoii Iludaropa s pemieHHs TEOMETPHUUYECKUX U
npakTU4Yeckux 3afad. CTpOUTh MAaTEMAaTUYECKYIO MOJIENb B MPAKTHYECKUX 3a/1a4ax,
CaMOCTOSITENIFHO JIENaTh YePTEX U HAXOAUTh COOTBETCTBYIOLIHNE JITMHBI.

Brnasets moHSATHEM BIIMCAHHOTO U IIEHTPAJIBHOTO yTJa, YIJia MeXKAy KacaTeIbHOU
M  XOpIOW, ONUCAHHOM M  BIHCAaHHOM  OKPYXKHOCTHM  TPEYrojbHHKA U
4eTHIPEXYTOJILHUKA, IPUMEHSATH UX CBOWCTBA MPH PEIICHUH 3a/1a4.

[IpruMeHSATh TOJY4YECHHBIE 3HAHWUA HA IMPAKTHKE — CTPOUTh MaTeMaTUYECKHE
MOJICIIH IS 33]a4 PeaJbHOU )KM3HU U MPOBOJIUTH COOTBETCTBYIOLINE BHIYHCICHUS C
OPUMEHEHHEM ToN00Us U TPUTOHOMETpHH  (IMOJIB3YACh, THa€ HE00XOIuMO,
KJIBKYJISITOPOM).

K xoHIiry oOyueHus B 9 kiacce oOy4aromuiics MOayduT CICAYIOIINE MPEIMETHbBIC
PE3YJIbTATHL:

3HaTh TPUTOHOMETPUYECKHE (DYHKIHMH OCTPBIX YIJIOB, YMETh HaXOAUTh C HX
IOMOILBIO PA3JIMYHBIE DJIEMEHTHI MPSAMOYTOJIBHOTO TPEYTOJIbHUKA («pEIICHHE
MPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY ). HaxouTh (¢ MOMOIIBIO KAIBKYJISITOPA) JJIMHBI U
YTJIbI 17151 HETAOJIMYHBIX 3HAUYECHUN.

[Tonb3oBaTbcs (opMynamMu MPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKIECTBOM JUISI HAXOXKIEHUS COOTHOLICHHH MEXAY TPUTOHOMETPUYECKUMHU
BEJINYMHAMM.

Jloka3pIBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHHYCOB, NPHUMEHSATh HX IS
HAXOXKJEHUSl Pa3IMYHBIX AJIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTrOJbHUKOBY),
IIPU PEILICHUH T€OMETPUUECKUX 3a/1ay. [I[puMeHsATh MOTy4YeHHbIE 3HAHUS [TPU PEILICHUH
MPAKTUYECKUX 33/1a4.

[IpuMEHATh TPUTOHOMETPHUIO B 33/1a4axX HA HAXOXKACHUE IUIOLIAU, BBIBOJUTH U
BJIAJETh TPUTOHOMETPUYECKUMH (opmyliaMu g IUIOUIAAM  TPEYroJibHUKA,
napajjienorpaMmma, pom0a, Tpamneuuu, BIBOAUTh U MpUMEHATh (opmyy ['epoHa u
dbopmMymy IS TUTOIIAAM BBITYKIIOTO YETHIPEXYTOJIbHUKA.

HNmeTs npeacTaBieHrue 0 TOMOTETHH, IPUMEHSITh B IPAKTUYECKUX CUTYaIUsIX.

Hcnonb3oBaTh Teopemsl UeBbl 1 MeHenas pu peieHuu 3aaad.

Hcnonb3oBaTh TEOpPEMbl O BIHMCAHHBIX YrjaxX, yrjlax MexAy XopJaMu
(cexymuMu) U yrie MeXay KacaTelbHOW U XOPJOW MPH PEIICHUH TeOMETPUYCCKIX
3ama4. Jlokas3plBaTh W NPHUMEHSATH TEOPEMBI O IMPOM3BEIECHHHU OTPE3KOB XOpPH, O
IIPOU3BEECHUH OTPE3KOB CEKYLINX, O KBaApaTe KacaTeIbHOM.

Brnanets noHsATHEM KOOPAMHAT HA IIOCKOCTH, pabOTaTh C ypaBHEHUEM MPSMOi
Ha IUIOCKOCTU. BiazieTh NOHATUSIMH YIJIOBOTO KO3 uimeHTa u cBOOOAHOrO 4ieHa,



NOHMMATh WX TE€OMETPUUECKUH CMBICI M CBSI3b YIJIOBOTO KO3(PQHUIMEHTa C
BO3pacTaHWEeM U YOBIBaHMEM JIMHEHHOW QYHKIMH. YMEThb pemarb METOJ0M
KOOpDAMHAT 3aJa4yd, CBSA3aHHBIE C I[ApAJUICIBHOCTBIO W NEPHNEHIUKYJIAPHOCTHIO
IPSAMBIX, [IEPECCUCHUEM NIPSAMBIX, HAXOKICHUEM TOUEK IIEPECECUYCHU.

BeiBomUT, M BIAACTH YpPAaBHECHUEM OKPYKHOCTHU. lcmonws3oBaTe MeETOX
KOOpPAMHAT JUIsI HAXOXKJICHMS IIEPECEYECHHU OKPYKHOCTEH M NpsAMBIX. Brnaners
dbopMynaMu paccTOSHHUA OT TOYKH A0 MPSMOM, IUIOMIANM MapajjenorpamMmma B
KOOpAMHATAX, UMETh IOHATHE OO0 OpUEHTHUpPOBaHHOW IuIOmA . Ilomb30BaThCs
METOZ0M KOOPIHMHAT HA INIOCKOCTH, IPUMEHSATH €r0 IIPU PEILICHUU T€OMETPUUECKUX U
IIPAKTUYECKUX 3a1ad. IIpuMeHsaTs METO KOOPAUHAT B IPAKTUKO-OPUEHTUPOBAHHBIX
F€OMETPUYECKUX 3a7adax.

Brnanerp mnoHsATHEM BEKTOpa. YMETh CKJIAQAbIBaTh W BBIYMTATh BEKTOPBI,
YMHOXaTb Ha YHUCJIO, BIAJAETh IPaBWIAMH TPEYrOJbHUKA W Iapajulesiorpamma.
Bilanerp npakTMYECKUMM HWHTEPIPETALUAMU BEKTOPOB. YBEPEHHO II0JIb30BATHCS
KOOpPAMHATaMH BEKTOPA. BiageTh CI0KEHUEM 1 BBIYUTAHUEM BEKTOPOB, YMHOKECHUEM
BEKTOpPA Ha YKMCJIO B KOOPAMNHATAX.

WNwmets mipeactaBieHre o Oa3uce (Ha miIockocTu). PackiaabiBaTh BEKTOPHI 1O
O0asucy. PackmagpiBaTh BEKTOpPhl CHJI C  IIOMOIIbIO  IPOCHUPOBAHUS U
TPUTOHOMETPUYECKUX  COOTHOUICHUU. [IpuMeHATH IONydYeHHbIE 3HAHUA B
NPOCTEUIINX (PU3NYECKHX 3a/1ayax.

Branerp NOHATHEM CKalSpHOTO NPOU3BEACHUS BEKTOPOB, IOHMMAaTh €ro
IF€OMETPUYECKUNM CMBICII U YBEPEHHO IOJIb30BATHCS €r0 BBIPAKEHUEM B JIEKAPTOBBIX
KOOpAMHATAaX. 3HATh IUCTPUOYTUBHOCTh CKAJISIPHOTO NMPOU3BEACHUS U €r0 CBS3b C
npoerupoBanueM. IIpuMeHsITs cKansapHOE IPOU3BEACHUE BEKTOPOB I HAXOKICHHUS
JJIMH W yriaoB. Pemare TreoMeTpHUYecKHME 3aJayd € TOMOIIBIO  CKaJSIPHOTO
npousBeaeHus. Mcnonp30BaTh CKAIIPHOE MPOU3BEIEHNE BEKTOPOB B alreOpandecKkux
U GU3UYECKUX 3a/1a4ax.

Biiagerp NOHATHUAMM IPABUIBHOIO MHOTOYIOJIBHMKA, [JIMHBI OKPY’KHOCTH,
JUTUHBI 1YTH OKPY>KHOCTH U paIMAHHOW MEPBI yIJId, BBIYACIATH IUIOMAAb Kpyra U €ro
yacted. [lonuMars cMbict yncna . [I[puMeHsITh NOJIy4YEHHBIE YMEHUS IPU PEIICHUU
MPaKTUYECKUX 3a/4ady. 3HaTh HCTOPUYECKHE CBEACHUS 00 W3MEpPEHUU [JIMHBI
OKPY’KHOCTH U IUIOLIATU KpyTa.

HmeTs npeacTaBienre o npeoOpa3zoBaHUM MJIOCKOCTH, O IBIKEHUsAX. HaxouTs
OCH, LIEHTPbl CUMMETpPUM (UTYp, UEHTPHl TOBOPOTA, HAXOAUTH KOMIIO3UIIUU
npocredmux mnpeoOpazoBaHuil. [IpuMeHSATh ABUKEHHUS IUIOCKOCTH MPU PEIICHUU
reOMETPUYECKUX 3a/1a4.

[IpyMeEHATh NOJIyYEHHBIE 3HAHMWS HA IPAKTUKE — CTPOUTH MAaTEMAaTHYECKHE
MOJENH IS 33/1a4 PEAIbHOU KU3HU U NMPOBOAUTH COOTBETCTBYIOIIUE BBIYMCIICHUS C



OPUMEHEHHEM TMOJ00US M TPUTOHOMETPUUYECKUX (PyHKUMHA (MOJB3YSCh, TI7€
HEOO0XOMMO, KaJIbKyJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC

n/n

HaunmenoBanue
MPOrpamMmbl

pa3xeioB Hu TEM

KoaudecTBO 9acoB

Bcero

KonTpoabubie
padoThI

Bunnl
00y4aouuxcs ¢ y4eToM
paboueit NPOrpamMMmsbl
BOCIIMTAHUS

ACATECJIbHOCTH

DJIEeKTPOHHbBIE
(uudgposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Hauaia reomerpun. [Ipocreiiiire reoMeTpudecKme

burypsl U uX
reOMEeTPUYECKUX BETHYUH

TpeyrosbHUKN

CBOMCTBA.

N3mepenne

16

22

becenpl, HallpaBIeHHBIE HA
pa3BuUTHE
[POIIJIOMY U HacCTOAIIEMY
pPOCCHICKON MaTeMaTHKH,

HHTCpPECCa K

LICHHOCTHEIM
OTHOIIICHUEM K
JOCTHKCHUSM
POCCHIICKUX MaTeMaTHUKOB
u pOCCUICKON
MaTEMaTHUYEeCKON IIIKOJIBI,
K MCIIOJB30BAaHUIO JTUX
JOCTH)KEHUH B JPYrHX
HayKax W MPUKIATHBIX
chepax

VueOHBle  3amaud, C
YCTaHOBKOW Ha aKTUBHOE
yJacThe B  pelIeHUU
MPaKTUYECKHUX 3a71a9
MaTeMaTHIeCKOM
HaIpaBJI€HHOCTH,
OCO3HAaHHEM BaXXHOCTU
MaTEeMaTHYECKOTO
o0OpazoBaHus Ha




IIPOTSKEHUM BCEU KU3HU

st YCIEIIHOU
npo¢eCCHOHAIBHON
JIESITEIIBHOCTH u
pa3BUTHEM

HEOOXO/MMBIX yYMEHUH,
OCO3HAHHBIM BBIOOPOM H
MIOCTPOEHUEM
VHIUBUyaJTbHON
TpPaeKTOPUU
00pa3zoBaHUs u
JKU3HEHHBIX IUJJAHOB C
y4ETOM JINYHBIX
HUHTEPECOB u
0OIIECTBEHHBIX
notpeOHoCTEN

[TapamenpsHOCTh. CyMMa yIii0B MHOTOYTOJIBHUKA

30

VY4eOHble cuTyanuum
OpHUEHTalHEN
JIeSITEIIbHOCTH Ha
COBPEMEHHYIO CHCTEMY
Hay4HBIX [IPEICTABICHUI
00 OCHOBHBIX
3aKOHOMEPHOCTSIX
pa3BUTHSA 4eJI0BEKa,
npupoasl U oO0IIecTBa,
IIOHMMaHHUEM
MaTeMaTH4eCKOW HAyKH
KaK cdepsl
YEJIOBEUECKOU
JeITEeILHOCTH, PTAIIOB €€




Pa3BUTHUSL U 3HAYUMOCTH
IS pa3BUTHS
[IUBHUJIA3AIIH,
OBJIaJICHUEM SI3BIKOM
MaTeMAaTHKHU Hu
MaTeMaTH4YeCKOM
KYJIbTYpOil Kak
CpEICTBOM MO3HAHUS
MHpa, OBJAJICHUEM
HaBBEIKAMH
HCCIICIOBaTEIbCKOM
JIeSITEILHOCTH.

OKpyXHOCTb M KpYT. [ 'eomMeTprueckre NocTpoeHus

25

TBOpUYECKHE IPOEKTHI C
OpHUEHTALNEN Ha
IIPUMEHEHNE
MaTEMaTHUYECKUX 3HAHUU
JUIsL pellleHus 3ajad B
o0macTM  COXpaHHOCTH
OKpYXaroIIei cpensl,
IUTAHUPOBAHUS
IIOCTYIIKOB M OLIEHKH HX
BO3MO>KHBIX
OCJIENCTBUNI s
OKpYyXKarouieu Cpenpl,
OCO3HAaHHUEM
ro0aJbHOTO  XapakTepa
HKOJIOTMUYECKUX MPoOIemM
U IIyTE€N UX PEIICHMUS.

[ToBTOpeHue, 000011IeHHE, CHUCTEMAaTH3aIINs
3HaAHUHI




OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 102



8 KUIACC

Ne i/t

1

HaumeHnoBaHue pa3esioB M TeM IPOrPaMMBbl

YeTbIpEXYyroJIbHUKU

KoaudecTBO 4acoB

Bcero

22

Buani NeATeJILHOCTH

KoHTpo/ibHbIe 00yYalOIIUXCH C Y4€TOM

padoThI

padouei NPOrpaMMsbl
BOCIIMTAHUS

becenpl, HampaBieHHbIE
Ha pa3BUTUE UHTEpeca K
IIPOLLIIOMY u
HACTOSILIEMY POCCHUCKOMN
MaTeMaTHKH,
LIEHHOCTHBIM
OTHOIIIEHUEM K
JOCTUKECHUSIM
POCCUICKHX
MaTeMaTHKOB u
pOCCHIICKON
MaTEMaTHYECKOH IIKOJIbI,
K HCIIOJIB30BAHUIO ITHUX
JOCTH)KEHUM B JIPYTUX
HayKaXx U TPUKIAJHBIX

chepax

DJIEeKTPOHHbBIE
(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchl

2

IToxobue

16

VueOHple  3amaun, C
YCTaHOBKOM Ha aKTHBHOE
ydacTHE B  pELICHHUH
MIPaKTUYECKUX 3a1a4
MaTeMaTH4eCKON
HaIpaBJIEHHOCTH,
OCO3HAaHHEM  BaXXHOCTHU
MaTeMaTH4ECKOIo




oOpa3oBaHUs Ha
MPOTSHKCHUHU BCCH JKU3HU

U1 YCIEIIHON
npodeccrnoHabHOM
JIEATEIIbHOCTH 31
pa3BUTHEM

HEOOXOIUMBIX yYMCHHH,
OCO3HaHHBIM BBIOOPOM H
MIOCTPOEHUEM
VHIUBUyaTbHON
TpPaeKTOPUHU 00pa30BAHUS
M SKM3HECHHBIX IIAHOB C

y4ETOM JINYHBIX
HUHTEPECOB u
0OIIECTBEHHBIX
notpebHoCTEN

IImomans

16

Y4eOHble cUTyallMd C
OpHEHTaLNEN
NEeATEITbHOCTH Ha
COBPEMEHHYI0  CHUCTEMY
Hay4YHBIX IIPEICTaBICHUN
00 OCHOBHBIX
3aKOHOMEPHOCTAX
pa3BUTHA 4eNI0BEKa,
OpUpoasl U OOILECTBa,
IIOHUMaHHEM
MaTeMaTHYEeCKOM HAyKH
Kak cephl 4eIT0BEUYECKOM
NESATENIBHOCTH, JTAIoB €€
pa3BUTHA U 3HAYUMOCTH




IS pa3BUTHS

IUBUJIA3AINH,
OBJIAZICHUEM SI3BIKOM
MaTeMaTUKU Hu
MaTeMaTHYEeCKOM
KYJIbTypOHr KaK
CpEeACTBOM IMO3HAHUA
MHpA, OBJIAZICHUEM
HaBBEIKAMH
HCCIIEI0BATEIbCKOM
JIESITCIILHOCTH.

Teopema [Iudaropa n Hauana TPUrOHOMETPUHN

Yrasl

U YeTBIPEXYTOJIBHUKH,

OKPYHOCTBIO

CBA3aHHBIC C

18

20

TBOpUECKHE NIPOEKTHI €
OpHUEHTALNEN Ha
IIPUMEHEHHE

MaTeMaTHUYECKUX 3HAHUM
JUIL pEIICHHUs 3anad B

o0jacTd  COXpaHHOCTHU
OKpYKaroleun cpenbl,
TUTAHUPOBAHHUSI

MOCTYNKOB U OLIEHKH HX
BO3MOYHBIX
OCIEeNCTBUHI s
OKpYKaroleun cpenbl,
OCO3HaHUEM
rI100aNBEHOTO  XapakTepa
9KOJIOTUYECKUX TpobieM
U ITyTEN UX PELICHUS.
TBopueckHE  MPOEKTHI,
HarpaBJIEHHbIE Ha
pa3BUTHE CIOCOOHOCTEH




[ToBTOpenue, oOoOmEHNE,
3HAHHUH

OBIIEE KOJIMYECTBO
[TPOTPAMME

CUCTEMAaTHU3al s

YACOB

10

10

102

K OMOILIMOHAJIBHOMY H
3CTETUYECKOMY
BOCIIPUSATHIO
MaTeMaTUYeCKUX
00BEKTOB, 3ajad4,
pELLIECHNH, PacCyKICHUN,

YMEHHIO BUJIETD
MaTeMaTH4eCKHe
3aKOHOMEPHOCTH B
HCKYCCTBE.

0




9 KIIACC

Ne i/m  HammeHoBaHMe pa3/iejioB M TeM NPOTrPaAMMbI

1 Pemrenne TpeyrosbHUKOB

2 [TomoOue TpeyrobHUKOB

KoauuecTBO 4acoB

Beero KonTposabHubie
padoThI
22 1
12 1

Buani IeATeILHOCTH
00y4aromuxcs c yueToM
padoueii NPOrpamMmsbl
BOCIIUTAHUS

becenpl, HampaBieHHBIE ~ Ha
pa3BUTHE UHTEpEca K MPOLLIOMY
U HACTOAILLEMY  PpPOCCHUHCKOU
MaTEeMaTHKH, [IEHHOCTHBIM
OTHOIIEHUEM K JIOCTH)KCHHSIM
POCCHUICKHX MAaT€MaTUKOB U
POCCUHCKON  MaTeMaTH4eCKOH
IIKOJIBI, K MCIIONb30BAaHUIO TUX
JTOCTI)KCHHH B IPYTUX HayKax U
MIPUKJIaIHBIX chepax

VYuyebHble 3a7aui, C YCTAaHOBKOMH
Ha aKTUBHOE y4acTUE B PELICHUH

MPAKTUYCCKUX 3aaa4
MaTeMaTH4eCKOM

HAITpaBJICHHOCTH, OCO3HAHHUECM
BaXXHOCTHU MAaTEMAaTHYICCKOIO

o0Opa3oBaHMsi Ha NPOTSKEHUH
BCEM OKU3HM JUIsl YCHEIIHOU

npodeccroHanbHOI

NeSITeIbHOCTH W Pa3BUTHEM
HEO0XOAUMBIX YMEHUH,
OCO3HaHHBIM BBIOOpOM u

MIOCTPOCHUEM HHJUBUIYaTbHOU
TPaeKTOpUU  00pa3oBaHUA U
KU3HEHHBIX IUIAHOB C Y4Y€TOM

DJIEeKTPOHHbIE
(ungposbie)
o0pa3oBaTe/ibHbIE

pecypchl




JIMYHBIX WHTEPECOB 51
0OIIIECTBEHHBIX TTOTPEOHOCTEH

Meroa KoopAuHAT

10

YueOHble CUTyalluu C
OpUEHTAIINEH B IESITEIIbHOCTH Ha
COBPEMEHHYIO CUCTEMY HayUHBIX
MpEeACTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTAX pa3BUTHS
YeJI0BEKa, MPUPOIBI U 00IIECTBA,
MMOHMMAaHUEM MaTeMaTHYEeCKOU
HayKu Kak cdepbl 4eI0BeYeCKOM
JIeSATEIIbHOCTH, JTaIoB eé
pa3BUTUS W 3HAYUMOCTH JJIA
pa3BUTHUS UBUJIN3AIUH,
OBJIAJICHUEM SI3BIKOM
MaTeMaTUKd M MaTEeMaTHYEeCKOH
KyJbTypOH  KaK  CpPEICTBOM
MO3HAHHUS MHPA, OBJIAJICHUEM
HaBBIKAMH HCCJIEN0BATEILCKOU
JIeATEIIbHOCTH.

Bexkropsl

20

TBopueckue MIPOEKTHI c
OpHEHTAallMel Ha NPUMEHEHHUE
MaT€MaTUYE€CKUX 3HaHUM I
pemieHus 3ajad B 00JacTH
COXPAaHHOCTH OKpY>Karolen
Cpebl, IJTAaHUPOBAHUS
MOCTYIIKOB ¥ OIEHKH  HX
BO3MOXKHBIX IIOCIEACTBHN JJIs

OKpYXKaromieu Cpelbl,
OCO3HAHUEM rj100aJ16bHOTO
Xapaxkrepa JKOJIOTUYECKUX

npo0JieM U MyTeH X PEIICHHS.




6

JlnvHa OKPY»KHOCTH M ILIOIIAb Kpyra

JIBMOKCHUS INIOCKOCTH
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AINS 3HAHUIA

OBIIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME

16

10

12

102

TBopueckue IPOEKTBHI,
HaIlpaBJICHHbIE HA  Pa3BUTHE

CIIOCOOHOCTEH K
AMOIMOHATBHOMY u
ACTETHYECKOMY BOCTIPUSTHIO
MaTeMaTUYCCKHUX 00BEKTOB,
3a7a4, PEUICHUM, pacCy ICHUM,
YMEHHIO BUJICTh
MaTeMaTHYCCKHUE

3aKOHOMCPHOCTH B UCKYCCTBC.







PABOYAS ITPOI'PAMMA yueoHoro kypca «I'eomerpusn» (yriayo/aeHHbIH
YPOBeHb) Uisl /-9 KJIaccoB 0OCHOBHOTO0 o0mero oopazosanus 1D 2813890

INOACHUTEJIBHASA 3AIINCKA

B coBpemMeHHOM MH(PPOBOM MHPE BEPOSTHOCTh U CTATUCTHKA TIPUOOPETAIOT BCE
OOJBIITYI0 3HAYMMOCTh KaK C TOYKH 3PCHHS MPAKTHUYCCKUX MPHIOKEHUH, TaK U UX
pon B 00pa3oBaHWHM, HEOOXOIMMOM KaXIOMy ueloBeKy. Bospacrtaer uymcio
npodeccuii, mpu OBIAJICHUU KOTOPBIMU TpeOyeTcs Xopolias 0a3oBasi OJrOTOBKA B
00JIaCTH BEPOATHOCTU U CTATUCTHKHU, Takasl MOJrOTOBKA Ba)KHA JUJISI TIPOJOJDKEHUS
o0pa3oBaHus U JIJIs1 yCIEUTHON PO eCcCUOHATbHON Kaphephl.

Kaxxmp1ii yenoBeK MOCTOSHHO MPUHAMAET PEIICHHUS] Ha OCHOBE MMEIOIIHUXCS Y
Hero JaHHbIX. JJisi 000CHOBAHHOTO MPUHATUS PEIICHUS B YCIOBHUSAX HEIOCTaTKa HIIN
n30bITKa HHQOpMaMK HEOOXOAUMO B TOM YHCJIE XOPOIIO CHOPMHPOBAHHOE
BEPOSITHOCTHOE M CTAaTUCTUYECKOE MbIIIUIeHHE. VIMEHHO TMOATOMY BO3HHUKIIA
HEO0OXOUMOCTh (popMUpOBaTH y OOydYaromuxcs (PYHKIHMOHAIBHYIO TPaMOTHOCTD,
BKJIFOYAIONIYI0 B ceOs yMEHHWE BOCHPHHMMATh M KPUTHYECKH aHAIM3UPOBATH
uH(bOpMAaIUIO, TIPEJICTABIICHHYIO B Pa3IMYHbIX (hopMax, TOHUMATh BEPOSTHOCTHBIM
XapaKTep MHOTUX PEAbHBIX MPOIECCOB U 3aBUCUMOCTEH, MPOU3BOIUTH MPOCTEUIIIN E
BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4e€OHOM Kypce C OCHOBHBIMHU TPHWHIIMIAMHU cOOpa, aHalu3a U
MIPEICTABIICHUS JaHHBIX W3 Pa3IMYHBIX cdep JXKU3HU O0OIecTBa M TOCYAapCTBa
npuolmiaeT o0ydaromuxcs K OOIIECTBEHHBIM HHTepecaM. 3ydeHue OCHOB
KOMOMHATOPUKH DPa3BUBACT HABBIKM OpraHu3alMM Tepedopa W mojacu€ra Yucia
BapUaHTOB, B TOM YHCJI€ B MPHUKJIAJHBIX 3aJadaX. 3HAKOMCTBO C OCHOBaMH TEOPHUHU
rpadoB co37aéT MareMaTH4ecKuil QyHIaMeHT aiisd (OpPMHUPOBAHUS KOMIIETEHLIMHA B
obnactTu MHGOPMATHKKA W IUGPOBBIX TexHoJoruid. [Ipm M3ydeHUM CTATUCTHKUA U
BEPOSTHOCTH 000TAIAIOTCS MPEJCTABICHUS O0yJaIOIINXCSI O COBPEMEHHON KapTUHE
MHUpa ¥ METOJIaX ero uccieaoBaHus, GOPMHUPYETCS TOHUMAHUE POJIU CTATUCTUKU KaK
WCTOYHHUKA COITMAIBHO 3HAYMMOW WHGOPMAIIMKM W  3aKJIaJbIBAIOTCS OCHOBBI
BEPOSTHOCTHOT'O MBIIILJICHHSI.

B cooTBeTcTBUM ¢ TaHHBIMU MEJSIMU B CTPYKTYPE MPOTPaMMbI y4eOHOTO Kypca
«BepoATHOCTh M CTAaTUCTHKA» OCHOBHOTO OOIIET0 OOpa3oBaHUSI Ha YIIIyOJIEHHOM
YPOBHE  BBIJICJICHBI  CIICAYIONIUE  COJCPKATCIBbHO-METOAUYECCKUE  JIMHUH:
«IIpencraBneHne qaHHBIX M OMMCATEIbHAS CTATUCTHKAY, « BEpOITHOCTEY, « ITI€MEHTBI
KOMOMHATOpUKINY», «BBeaenne B Teoputo rpadoBy, «MHOKeCTBay, «Jlorukay.



Conepxanue nuaumn «llpencraBieHre JaHHBIX U ONMHMCATEIbHAS CTATUCTUKA»
CIIy’KUT OCHOBOH 111 (hOpMUPOBaHUS HABBIKOB PabOTHI ¢ MH(POPMAIIUEH: OT YTCHUS U
WHTEpHpeTanuu WHPOpPMAIMK, TPEACTABICHHOW B Ta0nWIax, Ha guarpaMMmax H
rpadukax, a0 cOopa, NpEICTaBICHUS M aHaldu3a JaHHBIX C HCIOJIb30BaHUEM
CTATUCTUYECKUX XapaKTEPUCTHK CPEeIHUX M pacceuBaHus. Paboras ¢ JaHHBIMU,
oOydJaromuecss ydJaTcsi CUMTBIBAaTh W HMHTEPIPETHPOBATH JaHHBIC, BBHIIBUTATH,
apryMEHTUPOBaTh W KPUTHUKOBATh MPOCTEHININE THUMNOTE3bl, Pa3MbBIILIATh Haj
dbakTopamu, BBI3BIBAIOIIMMHA HW3MEHUMBOCTb, W OIICHMBaTh MX BIUSHHUE Ha
paccMaTpUBaeMbI€ BEJIMYUHBI U POLECCHI.

NHTYyUTUBHOE MPEICTABICHUE O CIy4ailHOM HW3MEHYHMBOCTH, HCCJIEIOBAHUE
3aKOHOMEPHOCTEHN Y TEHJICHIIUN CTAHOBUTCS MOTUBUPYIOIIEH OCHOBOM ISl H3yUYECHUS
TEOpUU BEPOSTHOCTEH. bojbllloe 3HAaYEHHE HMEIOT NPAKTHUUYECKHUE 3aJaHusi, B
YaCTHOCTH OMBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMU MOJIEIISIMH.

[lonsiTue BEpPOSITHOCTH BBOJUTCA Kak Mepa MpaBIONOA0o0Us CIy4ailHOTO
coObITus. [Tpu u3ydeHnn yueOHOro Kypca 00ydaronmecs: 3HaKOMSITCS € MPOCTEUITUMU
METOJJaMU  BBIYUCJICHUS  BEPOSTHOCTEM B  CIyYyalHBIX OKCIEPUMEHTAX C
PAaBHOBO3MOXHBIMU  3JIEMEHTAapHBIMU HUCXOJaMH, BEPOSTHOCTHBIMU 3aKOHaMH,
MO3BOJISIONIMMU CTaBUTh U pelIaTh O0Jiee CIOXKHBIC 3a7aun. B yueOHbIi Kypc BXOAST
HayajbHbIE TPEACTABICHUA O CIy4YalHbIX BEJIMYMHAX W HUX  YHCIOBBIX
XapaKTePUCTUKAX.

B pamkax yueOHOTO Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYarOIIUXCS C
MHOYKE€CTBAMU M OCHOBHBIMHU OIEpalUsIMU HAJl MHOKECTBAMH, PacCMaTpPUBAIOTCA
pUMEpPHI TpUMEHEHHs rpad)OB U SJIEMEHTOB TEOPUH MHOXECTB JJIA PEIICHUs 3a/1a4, a
TaK)K€ UCIIOIb30BAHUS B IPYTUX MATEMATHYECKUX Kypcax U YUeOHBIX IIPEIMETaX.

Ha usydenue ydyeOHOro kypca «BeposiTHOCTh W cTaTHCTHKa» oTBojauTcs 102
yaca: B 7 knacce — 34 4Jaca (1 gac B Hezeno0), B 8 kimacce — 34 yaca (1 gac B Heneno),
B 9 kiacce — 34 gaca (1 gac B HeeI0).



COJAEPKXAHUE OBYUYEHUA
7 KUIIACC

[IpencraBienue TaHHBIX B BUE TA0JIUII, TMarpaMm. 3aroJTHEHUE TaOJIHIL, YTEHUE
U TIOCTPOEHHUE CTOJIOMKOBBIX (CTOJIOUATHIX) U KPYTOBBIX Iuarpamm. Utenue rpadukos
peaibHBIX mporeccoB. W3Bneuenue wuHOpManMM U3 gUarpaMM U TabmuI,
WCIIOJIb30BaHUE U UHTEPIIPETALINS JAHHBIX.

OnucarenbHasi CTaTUCTHKA: CpeaHee apudMeThueckoe, MeauaHa, pa3max,
HauOOoJIbIIIEE Y HAMMEHbIIIEE 3HAYEHUS, KBAPTUIIU, CPEAHEE TAPMOHUYECKOE, CpElIHEE
rapMOHUYECKOE YHCIIOBBIX JTAHHBIX.

[IpuMepbl  cilydyalHOM HW3MEHUYMBOCTH IIPU  HM3MEPEHHUAX, B MacCOBOM
IPOU3BOJACTBE, TEHACHIMM U CIy4yaillHble KoJieOaHMs, TPYNIHPOBKA JdaHHBIX,
IIPENCTABICHUE CIy4allHOM W3MEHYMBOCTH C TOMOULIBIO JHAarpaMM, 4YacTOThI
3HAYEHHM, CTATUCTUYECKAST YCTOMYHUBOCTb.

['pad, Bepmmna, pedpo. CteneHsb BepinHbl. Yncno pédep u cyMMmapHasi CTEIECHb
BepuH. [lonsitre o cBsa3HbIX Tpadax. [lytu B rpadax. Llenu u nukiel. O6xox rpada
(stinepoB myTh). [loHsTHE 00 OpHEeHTHPOBaHHOM rpade. Pemenue 3a1ad ¢ mOMOUIbIO
rpados.

VYTBepKIeHUsT M BbICKa3biBaHUsA. OTpHIIAHWE YTBEPKACHHUS, YCIOBHbBIE
YTBEPXKJICHUS, OOpaTHblE W PpABHOCUJIBHBIE YTBEP)KIEHUS, HEOOXOAUMBIE H
JIOCTAaTOYHBIE YCIIOBHS, CBOMCTBA W NpHU3HAKHU. [IpOTHBOIONOXKHBIE YyTBEPXKICHHUS,
JI0KAa3aTesIbCTBA OT IPOTUBHOTO.

CnydaliHBI SKCHEpUMEHT (OMBIT) W Ciy4yaiiHoe coObiTHe. BeposiTHOCTh U
4acTOTa CIy4alHOro cOOBITHS. PoJIb MaOBEPOSITHBIX M MPAKTUYECKH JTOCTOBEPHBIX
COOBITHI B IPUPOJIE U B OOIIIECTBE.

8 KVIACC

MHOXeCTBO U MOJMHOXKECTBO. [IprMephl MHOXKECTB B OKpPYXKAIOIIEM MHUpE.
[lepeceuenne u oObenWHEHHE MHOXeECTB. Jluarpammbl Oinepa. YwuciaoBsie
MHOeCTBa. [IpruMepbl MHOKECTB U3 KypcoB anreOpsl u reometrpuu. [lepeuncienue
AJIEMEHTOB MHOXKECTB C TIOMOIIBI0O OPTaHU30BAaHHOTO Tiepebopa © TpaBHIIA
yMHOxeHust. DopMyna BKIFOUEHUS-UCKITIOUEHUS.

DyieMeHTapHble COObITHUS. BeposTHOCTH clydallHbIX COOBITUHA. OMBITHL €
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH COOBITUSIMU. CITydaifHbII BBIOOD.

W3MmepeHne paccerMBaHUsi YHUCIOBOrO MaccuBa. Jlucmepcusi ¥ CTaHAApTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa. CBOMCTBA AUCTIEPCHUU M CTAHIAPTHOTO OTKJIOHEHUS.



JlmarpamMMbl pacceMBaHMsl JBYX HaOMronaeMblX BenuduH. JIMHEHas CBsI3b Ha
JarpaMMe pacCEenBaHUs.

HepeBo.  JlepeBo  caywaitHoro  3kcrnepumeHTa. (CBOWCTBa  JI€pEBHEB:
€IMHCTBEHHOCTb ITyTH, CBSI3b MEXKIY YMCIIOM BEpIUIMH U 4yuciioM pédep. [lonsatre o
IUIOCKUX rpadax. Pemienne 3a1au ¢ NOMOIIbIO I€PEBHEB.

Jlornueckue coro3pl «M» u «MJIN». CBsi3p MeXIQy JIOTMYECKHMMH COKO3aMH U
orepalusIMi HaJ MHOXKeCTBaMu. Vcronp30BaHe TOTHYECKUX COI030B B anreodpe.

CnyuaiiHple  CcOOBITHS ~ KaK  MHOXECTBA  JJIEMEHTapHBIX  COOBITHIA.
[TpotuBononoxkHele coObITUA. Onepaunu Haj coObTHsMH. DopMyna CIIO0KEHUs
BEPOSATHOCTEM.

[IpaBWiIO YMHOKEHHS BEPOATHOCTEMN. Y CIOBHAsI BEPOATHOCTD. [IpencraBnenune
CIIy4ailHOTO PKCIIEpUMEHTa B BUJIE JiepeBa. HezaBucumeie coObITHS.

9 KITACC

KombOunatopnoe mnpaBwio ymHoxkeHus. [lepectaHoBku u daktopuan. Ywucio
couyetannii U TpeyroiabHuk [lTackans. CoicTBa uncen couetannii. buanom HproToHa.
Pemenue 3aa4 ¢ UCOIB30BaHHUEM KOMOMHATOPHUKH.

['eomerpuyeckas BeposTHOCTh. Cily4ailHbli BBHIOOp TOYKM U3 (GUTYpHI Ha
IJIOCKOCTH, U3 OTPE3Ka, U3 IYTH OKPYKHOCTH.

HcnbiTanus. Yenex u Heynada. Cepust UCNIBITAaHUM 10 TiepBoro ycrnexa. Cepus
ucnbeiTanuii bepuymu. BeposiTHocTH COOBITHII B cepuM MCHBITAaHUM bepHyIm.
Crny4aiiHbiii BBIOOp M3 KOHEYHOTO MHOKECTBA.

CnyyaiiHasg BeJMYMHA M paclpelielieHne BeposiTHocTel. [IpuMepsl ciaydailHbIxX
BEJIMYMH. BakHbIE pacnipeIeICHN s — YHACJIO TTOMBITOK B CEPUU UCTIBITAHUHI JO MEPBOTO
yclexa M 4YHUCJIO YCIEXOB B cepuM HUchbiTaHuil bepHynnu (reomerpuyeckoe u
OMHOMMAIILHOE PACTIPEICITICHHUS).

MareMatndeckoe OXHUIAHUE CIy4alHOW BEIUYUHbL. @DOUINYECKUNA CMBICI
MAaTEMATHYECKOr0  OXuaaHus. I[lpuMepbl HKCMHONB30BaHUS ~ MATEMATUYECKOTO
oxxuaaHus. Jlucriepcusi U CTaHAApTHOE OTKJIOHEHHE CIIy4ailHOM BelnuuHbl. CBOMCTBA
MaTEMATHYECKOTO OKHUIaHUA U IUCTIepCch. MaTeMaTH4eCcKoe OKUIaHUE U TUCTIEPCHUS
M3YYEHHBIX pacCIpeaeICHUM.

HepapencTBo UeObiméBa. 3akoH OOJBIINX YHcell. MaTeMaTHUeCKUe OCHOBaHUS
U3MEpPEHUs BEepOsATHOCTEeH. Ponb M 3HaueHWe 3akoHa OOJBIIMX YWCESl B HayKe, B
NpUpoJic U OOIIECTBE, B TOM YHCJIE€ B COI[MOJIOTHYECKHX OOCIEIOBaHUSIX U B
U3MEPEHUSIX.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA HPOI'PAMMBI
YYEBHOTO KYPCA «BEPOATHOCTD MU CTATHUCTHUKA» HA
YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE  pe3yJbTaThbl OCBOCHHUS MPOrPaMMbl IO  MaTeMaTHKE
XapaKTEepU3YyTCA B YACTH:

1) naTpuOTHYECKOro BOCIMTAHMS

MPOSIBIECHUEM HMHTEpECA K MPOIUIOMY M HACTOAILIEMY POCCHICKON MaTEMATHKH,
LIEHHOCTHBIM OTHOLIEHUEM K JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUHUCKOMN
MaTeMaTUYECKON IIKOJIbI, K UCIOJIB30BAHUIO ATUX JOCTHXKEHUN B APYrUX HayKax U
MPUKIAJAHBIX cepax;

2) rpamJaaHCKOro M yXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

TOTOBHOCTBHIO K BBIMOJHEHUIO OOS3aHHOCTEH TpaKJaHWHA U peaM3allud €ro
MpaB, MPEJICTABICHUEM O MATEMAaTUUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUUHBIX
CTPYKTYp, SBIICHHMM, TpOIEAYp TpaKJaHCKOro oOmiecTBa (HampuMep, BBIOOPHI,
OMPOCHI), TOTOBHOCTHIO K OOCYXJCHUIO JTHYECKUX MPOoOJeM, CBS3aHHBIX C
MPAKTUYECKUM MPUMEHEHUEM JOCTHXKEHUN HAyKH, OCO3HAHUEM BaXKHOCTH MOPAJIbHO-
ATUYECKUX MPUHIIUIIOB B JIEATEIIBHOCTH YUYEHOTO;

3) TPyA0BOIr0 BOCIIUTAHUSA:

YCTaHOBKOI Ha AakKTUBHOE Yy4YaCTUE€ B PEIICHUUM NPaKTUYECKUX 3aaad
MaTeMaTUYECKOW HaIpPaBICHHOCTH, OCO3HAHUEM BAXKHOCTHU MATEMaTUYECKOTO
oOpa3oBaHUsI Ha TMPOTSHKEHUM BCEW KU3HU I YCIENHON MpodecCuoHAIbHON
JEATEeIbHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHUN, OCO3HaHHBIM BBIOOPOM U
MOCTPOCHUEM WHIWBHUAYaJTbHOW TPACKTOPUU O0Opa30BaHMS M >KU3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTHIO K  OMOIMOHAJIBLHOMY W  3CTETHMYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKHX OOBEKTOB, 3ajay, pEIICHUN, pacCyXJCHUH, YMEHUIO BUJICTh
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) ueHHocTEH HAYYHOI'0 MO3HAHUA:

OpUEHTAlMEe B JICSITEIBHOCTH HA COBPEMEHHYIO CHCTEMY HAy4HBIX
MPECTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS UYEJIOBEKA, MPHUPOJbLI U
oOllecTBa, TMOHMMAaHUEM MaTeMaTHYECKOW HaykKu Kak cdepbl YelI0BEUYeCKOM
NEATEeIIbHOCTH, 3TAanoB €€ Pa3BUTUS M 3HAYMMOCTU ISl Pa3BUTHUS IIUBWINA3ALUU,
OBJIQJICHUEM S3BIKOM MAaT€MaTUKM M MaTEMaTHYE€CKON KyJIbTypOl KakK CpelICTBOM
MO3HAHUSI MUPA, OBJIAJCHUEM HABbIKAMH HCCJIE0BATEIbCKON JEATEIbHOCTH;



6) ¢usuyeckoro BocnuTaHusA, (GOPMHUPOBAHHUS KYJBTYPbl 310POBbS H
IMOLMOHAJIBLHOI0 0JIaroNoyYms:

TOTOBHOCTBIO IPUMEHSTh MATEMATHUYECKHE 3HAHUS B HMHTEPECAaxX CBOETO
30pOBBS,  BEJIEHUS  3J0pOBOro  o0Opa3a  JKM3HM  (30pOBOE  IUTaHHE,
cOaaHCUpPOBAHHBIN PEXKUM 3aHATUHN U OTABIXA, pEryJsipHas pu3ndecKasi akTUBHOCTD ),
c(OpMUPOBAHHOCTHIO HaBBbIKa PEIICKCUH, TPU3HAHMUEM CBOETO IMpaBa Ha OIMIMOKY U
TaKOT0 e IIpaBa JpPyroro 4ejaoBeKa,

7) 3K0JIOrH4eCKOI0 BOCIIMTAHMSA

OpUEHTalMel Ha IPUMEHEHHE MATEMaTUYECKUX 3HAHUU UL PELICHHs 3a7ad B
00J1acT COXPaHHOCTU OKpPYXKArOIIEe cpeibl, INIAHUPOBAHUS ITOCTYIIKOB M OLEHKH UX
BO3MOYKHBIX TOCJIEACTBUNA MJI OKPYXKAIOIIEH Cpeabl, OCO3HAHUEM TIJI00AIbHOIO
XapakKTepa 3KOJOTUYECKHUX MPOOJIEM U IyTeH UX pelIeHUs;

8) ajanTanMu K M3MEHAIIUMCH YCJIOBHSIM COLMAIBHOM W NPHPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCIOBHUSAX HEONPENEIEHHOCTH, MOBBILICHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTH 4Y€pPE3 MPAKTUUYECKYIO AECATEIBbHOCTH, B TOM YHCIIE
YMEHHUE YUHUTHCS y APYTHX JIIOJIEH, TPUOOPETATh B COBMECTHOU JI€ATEIbHOCTH HOBBIE
3HAHWs, HABBIKM U KOMIICTEHLIUH U3 OIBITA IPYTHUX;

HEOOXOJUMOCThIO B (DOPMHPOBAHMHM HOBBIX 3HAHUN, (POPMYIMPOBATH UIEH,
MOHATHUS, TUNIOTE3bl 00 OOBEKTAaxX U SIBJICHUAX, B TOM YHCIIE paHEEe HEU3BECTHBIX,
OCO3HaBaTh ACPUIUTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE
pa3BuUTHE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIUIO, BOCIIPUHUMATh CTPECCOBYIO
CUTYyallMI0 KaK BbI30B, TPEOYIOIIUNA KOHTPMEp, KOPPEKTHPOBaTh NPUHUMAEMbIE
pelieHuss U JAeUCTBUS, (POPMYIMpPOBATH M OLEHUBATH PHUCKM M IMOCIEACTBUS,
dhopMUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbpTate OCBOEHHS TpOrpaMMbl MO MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1rero obpazoBanusi y oOydarouierocsi 0yayT chopMUpPOBaHbI MeTampeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOITHECS OBJIaJICHUEM YHUBEPCATbHBIMH
MO3HABATEIILHBIMU JICHCTBUSIMHU, YHUBEPCATHbHBIMA KOMMYHUKATUBHBIMH JCHCTBUSIMU
Y YHUBEPCAIBHBIMU PETYISATUBHBIMU JICHCTBUSIMU.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE y4eOHbIE JeiiCTBUSA

ba3oBble JJornueckue aelcTBUA:

BBISIBIIATH M XapPaKTEPU30BaTh CYIIECTBEHHBIE NPU3HAKKM MAaTEMaTHUYECKHUX
O00BEKTOB, TOHSATHMA, OTHOIIIEHUN MEXIY MOHATUAMH, (OPMYJIUPOBATH ONpPECICHUS



NOHSTUN, yCTaHABIUBATh CYIECTBEHHBIA MPHU3HAK KJIacCU(UKALUN, OCHOBAHUS IS
000O0IIEHHS U CPaBHEHHMSI, KPUTEPHUH MTPOBOAMMOIO aHAIIN3A,

BOCIIPUHUMAT, dopMynmupoBaTh U TPEOOpPa3OBHIBATH CYXKJICHUS:
YTBEPAUTENIbHBIE U OTPULIATENIbHBIE, EAMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBIIBIIAITH MATEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aHMOCBSI3U U IIPOTUBOPEYMS B
dakTax, NaHHBIX, HAOMIOJEHUSX M YTBEPXKACHUAX, MpeiaraTb KPUTEPUU Jis
BBISIBJICHUS 3aKOHOMEPHOCTEN Y IPOTUBOPEUHN;

JienaTh BBIBOJABI C HCIOJB30BAHMEM 3aKOHOB JIOTMKM, JENYKTUBHBIX U
VWHIYKTUBHBIX YMO3AKJIFOUEHHM, YMO3aKJIFOUEHHI 110 aHAJIOTUH;

pa3buparh J0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKACHUN (IIpsMBIE U OT
MPOTUBHOTO), IPOBOJUTH CAMOCTOSATEIBHO TOKA3aTeIbCTBA MATEMATHYECKUX (DAKTOB,
BBICTPAMBaTh apryMEHTAlLIUI0, TPUBOJUTh MPUMEPHI U KOHTPIPUMEPHI, PUMEHSTH
METO]I MaTEMAaTUYECKON NHYKIIMN, 0OOCHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BbIOMpaTh C1IOCO0 peleHus yueOHoM 3ajaun (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelieHus, BBIOMpaTh Haubosiee MoAXOAUUN C YYETOM CaMOCTOSITENIbHO BBIJEICHHBIX
KpUTEPHUEB).

ba3oBble uccienoBaTelbcKme 1eiiCTBUS:

UCIIOJIB30BaTh BONPOCHI KAK MCCIIEIOBATEIbCKAA WHCTPYMEHT ITO3HAHUSA,
(bopMyIupoBaTh BOIIPOCHI, ¢dukcupyromue IIPOTUBOpEYHE, npobiiemy,
CaMOCTOATENIbHO YCTaHaBIIMBaTh MCKOMOE MW JaHHOE, (OpPMHpPOBATh THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIMIO, MHEHUE;

IPOBOJUTE IO CAMOCTOSTEIBHO COCTABICHHOMY IUIAHY OKCIEPHUMEHT,
UCCIIEJOBAaHUE IO YCTAHOBJEHHIO OCOOEHHOCTEH MaTeMaTHUYeCKOTo OObBEeKTa,
3aBHCHUMOCTEN 0OBEKTOB MEX 1y COOOI;

CaMOCTOSITeNIbHO (OpPMYJIMPOBaTh OOOOIIEHUST W BBIBOJBI MO pe3yJibTaTam
NPOBENEHHOTO  HAOJIONEHMS,  MCCIENOBAaHUSA,  DKCIEPUMEHTAa,  OIICHUBATH
JIOCTOBEPHOCTbH MOJTYYEHHBIX PE3YJIbTaTOB, BIBOJAOB U 000OLICHMIA;

IIPOTHO3UPOBAaTh BO3MOXKHOE PpA3BUTHE INIpoOLECCa, a TAaKXKE BBIJIBUIAThH
MPEANOJIOKEHUS O €r0 Pa3BUTUN B HOBBIX YCIOBHSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBJIAITH  HEJOCTATOYHOCTh U M30BITOYHOCTH MHGOpPMALMM, JAHHBIX,
HEOOXOUMBIX JJISl peLIeHUs 3a1a4u;

BbIOMpaTh, AaHAJIU3UPOBATh, CUCTEMATU3UPOBATH U  HMHTEPIPETUPOBATH
MH(OPMAIUIO PA3TUYHBIX BUIOB U (POPM MPEACTABICHHUS;

BBIOMpATh (hOpMY MpeACTaBICHHUS] HHPOPMALIUU U WILTIOCTPUPOBATH pPEIIacMble
3aJjauM CXeMaMH, JuarpaMmmamu, MHOM rpadukoil 1 uX KOMOMHALMSIMU,

OLICHMBATh HAAEKHOCTh WMH(GOPMALUU TO KPUTEPUAM, NPEIOKEHHBIM MU
c(OpMyJIMPOBAHHBIM CAMOCTOSATEIBHO.



KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE NeiCTBUS:

BOCIIPUHUMATh ¥ (POPMYIHPOBATH CYXKIEHUS B COOTBETCTBHH C YCJIOBHUSIMH U
eIsIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY 3PECHHSI B YCTHBIX U
MUCHhMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 X0y PEUICHHs 3aJa4l, KOMMEHTHPOBATh
TIOJTyYEHHBINH pe3yJIbTarT;

B XO0JI¢ OOCYXIIeHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAEMOW TEMBI,
POOJIEMBI, pelaeMoil 3a/1auu, BRICKA3bIBATh UJICH, HAIICJICHHBIC HA TMIOWCK PEIICHHSI,
COIMOCTABJIATh CBOM CYXACHHS C CYXICHUSMH JAPYTUX YYaCTHUKOB JHAJIOTa,
OOHaApYXKUBATh PA3IMUUE U CXOJICTBO MO3UIINI, B KOPPEKTHOH (hopme hopMyIMpoBaTh
pa3HOTIIacHsl, CBOM BO3PAKEHUS;

MIPEACTABIIATh PE3YNbTAThl PEIICHUS 3a]adH, JKCICPUMEHTa, HMCCIICIOBAHUA,
MIPOCKTa, CaMOCTOSATEIHLHO BBIOMpaTh (opMaT BEICTYIUICHHUS C YYETOM 3ajad
MPE3EHTAIlMK U 0OCOOEHHOCTEN ay IUMTOpUH;

MOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHOW M WHIWBUIYaTbHOU
paboOTBl TIPW pEIICHHH Y4YeOHBIX MAaTeMAaTHYeCKWX 3ajad, MPUHAMATHh IIeNb
COBMECTHOW JIEATEIHLHOCTH, INIAHUPOBATh OPTAaHMU3AIMI0O COBMECTHOH pabOTHI,
pacnpenensaTh BUABI paldOT, JOTOBapHUBATHCS, OOCYXKIATh MPOIECC U PEe3yIbTaT
paboThl, 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (opMax padboThl (00Cyx AeHUS, OOMEH MHEHHUI,
«MO3TOBBIE MTYPMBD» M WHBIC); BBITIOJHATH CBOIO YacTh PaOOTHI U KOOPAUHUPOBATH
CBOM JICUCTBHS C JIPYTUMHU WICHAMH KOMAaHJIbI, OI[EHUBATh KAa4eCTBO pe3yjbTaTa H
KaueCcTBO CBOETO BKJaJa B OOIIMI pe3ysNbTaT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC yHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS

Camoopranusauus:

BBISIBJIATH MPOOJIEMBbI ISl PEIICHHUS B J>KU3HEHHBIX W YYEOHBIX CHUTyalusiX,
OPUEHTHPOBATHCSA B PA3IUYHBIX MOAXOAAX NPHUHATHS PEIICHUNA (MHIAMBUAYaJIbHOE,
IpyIIoBOE);

CaMOCTOATENbHO COCTABJIATH IJIaH, AITOPUTM PELICHU 3aaud (MU €ro 4acTh),
BBIOMpPATh CIOCOO pelIeHUs € YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh U KOPPEKTHUPOBATH BAPUAHTHI PELIEHUHN C YUETOM
HOBOW MH(pOpPMAIIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIeKT:

BJIAJETh CIOCOOAMU CaMONPOBEPKU, CAMOKOHTPOJIA Mpolecca U pe3yJibrara
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBAILIMU U pediekcuu;

NPEABUAECTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PELICHUW 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, HAllICHHBIX
OLLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;



OLICHUBATh COOTBETCTBHE pE3yJIbTaTa ACATEIBHOCTH IIOCTABICHHOM LEIU U
YCIIOBUSIM, OOBSICHSITh NMPUYMHBI JOCTHXKCHUS WM HEJOCTKEHHS IIeN, HAXOIUTh
OLIMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BbIpaXKaTh SMOLUY NPU U3YYEHUHU MAaTeMaTHUYECKUX OOBEKTOB U (PaKTOB, 1aBATh
HMOLMOHAJIBHYIO OLICHKY PELICHUS 3a1a4U.

IHNPEAMETHBIE PE3YJIBTATDBI

K xoH1ty 0oOyuenus B 7 kjacce 00yUaromuics MOIyUUT CIEIYIONINE TPEIMETHBIE
pEe3yJIbTATHI:

Yutate wuHOpMaLMIO, TPEJICTABICHHYIO B TaOiuIax, Ha JAuarpaMmmax,
NpEACTaBIATh JaHHbIE B BUJI€ TaOJMI], CTPOUTH CTOJOUKOBBIE (CTOJIOUYATHIC) U
KpYTOBBIE IHarpaMMBbl [0 MacCHBaM 3HAYEHUM.

OnucelBaTh ¥ UHTEPHPETUPOBATH  pEAIbHBIE  YHCIIOBBIE  JIAHHBIE,
IpeICTaBIICHHbBIE B TA0JINIIAX, HA IUarpaMmax, rpapukax.

Wcnonb3oBaTh Jisl ONUCAHUS JAHHBIX CTATUCTHUYECKUE XapaKTEPUCTUKHU:
cpenHee apu(MeTHIECKOe, MeIMaHa, HanOoJIbIIEE U HAMMEHbIIEE 3HAYECHHUS], pa3max,
KBapTUJIN.

HMeTh npe/icTaBlIeHUE O JIOTUYECKUX YTBEPKICHUSIX U BbICKA3bIBAHUSIX, YMETh
CTPOUTH OTPULIAHUSI, POPMYTUPOBATH YCIOBHBIC YTBEPKIACHUS IIPU PEIICHUH 3a]1a4, B
TOM YHUCJIE U3 IPYTUX yUeOHBIX KypCOB, UMETh MIPEJICTABIIEHUE O TEOPEMaX -CBOMCTBAX
U TeopeMax-Tpu3HaKaxXx, O HEOOXOJMMBIX U JOCTATOYHBIX YCIOBUSX, O METOJC
JI0Ka3aTeIbCTBA OT MPOTUBHOTIO.

HNmeTp nipencraBiieHUE O CIIy4YaHOW U3MEHYMBOCTHU Ha IPUMEpPAX PE3yJIbTaTOB
U3MEPEHUMN, 1IeH, (PU3MYECKUX BEJIUYMH, AHTPOMOMETPUUYECKUX JIaHHBIX, HUMETh
MIPEACTABIICHUE O CTATUCTUYECKON YCTOMYUBOCTH.

Hcnonp30BaTh [Ji ONHWCAHUS JAHHBIX YacTOThl 3HAYEHUW, TPyNIUPOBATH
JAHHbBIE, CTPOUTH TUCTOTPAMMBbI TPYIIUPOBAHHBIX JTaHHBIX.

Hcnonb3oBath rpadsl Juisl pelieHus 3a1a4y, UMETh IPEACTAaBICHUE O TEPMHHAX
Teopuu rpadoB: BepiimHa, pedpo, 1enb, UK, MyTh B rpade, UMETh NMPEICTaBICHUE
00 00xoje rpada u 06 OpUEHTUPOBAHHBIX rpadax.

K xonity 00yuenus B 8 kjiacce 00y4aromuics MOIyYHT CIASAYIOLIUE TPEeIMETHBIC
pEe3yJIbTATHL:

OnepupoBaTh MOHATUSIMH MHOXKECTBA, MOJMHOKECTBA, BBINOJHATH OINEpaluu
HaJ MHOXKE€CTBaMU: 00BbEAMHEHNE, IEPECCUCHUE, TIEPEUUCIIATE JIEMEHTHI MHOMXKECTB C
UCIIOJIb30BAaHUEM OpPraHM30BaHHOIO TMepedopa U KOMOMHATOPHOIO IpaBWIia
YMHOKEHHS.



HaxoauTb BEpOSTHOCTH CIy4alHBIX COOBITHI B CIlydallHBIX OMbBITaX, 3Has
BEPOATHOCTH 3JIEMEHTAPHBIX COOBITHH, B TOM YMCIIE B OMBITaX C PAaBHOBO3MOXXHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMU, UMEThH TOHATHE O CIIy4allHOM BbIOODE.

OnuceiBaTh JaHHBIE C IOMOIIBIO CPEIHHUX 3HAYEHHW M MEP pacCeuBaHUsA
(Iucnepcus M CTaHJAPTHOE OTKJIOHEHHUE). YMEThb CTPOUTh M HHTEPIPETUPOBATH
IUarpaMMbl PacCEMBaHMsI, UMETh MPEACTABICHHUE O CBS3M MEXIY HaOII0AaeMbIMU
BEJINYNHAMM.

WmeTs npecTaBiieHue 0 AepeBe, O BEpIIMHAX U pEOpax JAepeBa, UCIOIb30BaHUU
JIEPEBbEB TPU pEIICHUM 3a/Jad B TEOPUU BEPOSITHOCTEH, B JAPYyTrUX YUYEOHBIX
MaTEMaTHUYECKUX Kypcax U 3aJad U3 IPyrux yueOHbIX IPEAMETOB.

OnepupoBaTh MOHIATHEM COOBITUS KaK MHOXKECTBA 3JEMEHTApHBIX COOBITUI
CIIy4ailHOTrO OMbITa, BBINOJHATH OINEpaluy HaJl COOBITUAMHM, HCIOJIB30BATH MpU
pelleHnn 3a7ad JAuarpaMMbl Oilliepa, YHUCIOBYIO HPSIMYIO0, HNPUMEHATH (OpMYITy
CJIO’KEHUS BEPOSATHOCTEH.

[lonp30BaThCA MPABUIIOM YMHOKEHHUS BEPOATHOCTEN, HCIIOJIB30BATh JIEPEBO IS
IIPEACTABIICHNS CIyYaliHOTO OIBITA IMPU pelleHnH 3anad. OnepupoBaTh MOHSITHEM
HE3aBHUCHUMOCTH COOBITHIA.

K xonIty 0oOyuenus B 9 kiacce 00yyaromuics MogyduT CIEYIOIINE TPEIMETHBIE
pEe3yJIbTATHI:

[Tonp30BaThC KOMOMHATOPHBIM TMPABWJIOM YMHOXKEHHUs, HAXOJUTh YHCIIO
IIEPECTAHOBOK, YHUCIIO COYETAHUM, I0JIb30BAThCS TpeyrojbHUKoM [lackans mnpu
pEIIeHUH 3324, B TOM YKCJI€ HA BEIYMCIICHUE BEPOSTHOCTEH COOBITHIA.

Hcnonb30BaTh NOHATHE T€OMETPUYECKON BEPOSITHOCTH, HAXOAUTH BEPOSITHOCTU
COOBITHI B ONBITaX, CBS3aHHBIX CO CIIy4YalHBIM BHIOOPOM TOUYEK W3 MIJIOCKON (PUTYPHI,
OTpPE3Ka, JJIMHBI OKPYKHOCTH.

Haxonuth BEpOATHOCTH COOBITUI B OIBITaX, CBSA3aHHBIX C HCIBITAHUSIMH IO
JIOCTHXKEHUS MIEPBOIO YCIEXa, B CEPUAX UCIIBITAHUN bepHyium.

NmeTp mipencTaBieHUE O CIIyYallHBIX BEJIMYMHAX M OINO3HABATh CIy4alHbIC
BEJIMYMHBI B SIBJICHUAX OKPY>KAIOIIEr0 MUPA, ONIEPUPOBATH HOHATUEM «PACTIPEICICHUE
BEPOSATHOCTEW». YMETh CTPOUTH PACIIPEACIICHUS BEPOATHOCTEN 3HAYCHUN CITyYalHbIX
BEJINYMH B U3yYEHHBIX OIbITaX.

Haxonute maTemaTnueckoe 0KUIAAHUE U TUCIIEPCUIO CIIYYAMHOM BEJIIMYMHBI 110
pacupeaeneHuto, MPUMEHATh YUCIOBBIC XapaKTEPUCTUKHN U3YUCHHBIX pacIpeAeICHUM
MIpY PEILLICHUU 3a/a4.

NmeTp mnpencrtaBiieHME O 3aKOHE CIyYaWHBIX YHUCEJI KakK O IMPOSBICHUU
3aKOHOMEPHOCTH B  CIIy4YaHOM WM3MEHYMBOCTH, MOHUMATh MaTEMaTHUYECKOE
000CHOBaHHUE OJM30CTH YaCTOTHI U BEPOSITHOCTH COOBITHA. VIMETh TIpeicTaBlIeHHE O
posM 3aKOHa OOJIBIITUX YKUCEI B MPUPOJIE U OOIIECTRE.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounuecTBo yacos DJIEeKTPOHHbBIE
Buabi AeATEeJbHOCTH
(uudgposbie)

Nen/m  HaumeHoBaHHe pa3iaesioB M T€M MPOTrPaMMBbI KoHTpo/IbHBIE 00YYAIOIIHXCA C Y4YEeTOM
Bcero . oOpa3oBaTe/ibHbIE
padoThI pabdoueit NPOrpamMMbl
pecypchl
BOCIIMTAHUS

becenpl, HampaBieHHbIE Ha
pa3BUTHE  HMHTEpeca K
MPOLLJIOMY U HACTOSLIEMY
POCCHUICKOM  MaTEeMaTHKH,
[IEHHOCTHBIM OTHOIIIEHUEM K
JOCTHKEHUSAM  POCCUMCKHX
MaTE€MaTUKOB U POCCUUCKOM
MaTE€MaTUYeCKOW IIKOJIBI, K
HCIIO0JIb30BAHUIO ATUX
JOCTHOKEHMHM B JIPYTHX

1 [IpencraBnenue gaHHBIX 4

HayKax n MPUKITAAHBIX
cdepax

YueOHbIe 3aJ1a4u, c
YCTaHOBKOW Ha AaKTUBHOE
y4acTu€ B pEIICHHUH
MPaKTUYECKHUX 3a1a4
MaTeMaTUYECKOM

2 OnucarenpHasi CTaTUCTHKA 8 HAIpPaBJIEHHOCTH,

OCO3HAaHUEM BaXHOCTHU
MaTEMaTHYECKOT O

o0pa3oBaHUs Ha
MPOTSKEHUH BCEU KU3HHU
st YCIEIIHOU




npodeccCHoHATBLHOM
JeSITEIIbHOCTH u
pa3BUTHEM HEOOXOAMMBIX
YMEHUH, OCO3HaHHBIM
BBIOOPOM M TIOCTPOCHHEM
VHIUBUyaJIbHON
TPaeKTOPUU 0Opa3OBaHUs
U KU3HEHHBIX IUIAHOB C
y4ETOM JINYHBIX HHTEPECOB
u 00111eCTBEHHBIX
notpeOHoCTEH

3

CﬂyqaﬁHa;I HN3MCHYHUBOCTD

YyeOHble cuTyauuum c
OpHUEHTALNEN

JEeSITeTbHOCTH Ha
COBPEMEHHYI0  CHUCTEMY
Hay4YHbIX IpeACTaBICHUI

00 OCHOBHBIX
3aKOHOMEPHOCTSIX
pa3BHUTHS YeJI0OBEKA,

Opupoasl U OOLIecTBa,
NIOHMMAaHHUEM

MaTE€MaTU4eCKOW  HayKH
KaK cgepbl 4YeIoBeuecKoit
JIeATEIIbLHOCTH, JTaIloOB €€
pa3BUTHA M 3HAYUMOCTHU

JIA pPa3BUTHUA
OUBUIIN3AllNH,

OBJIaICHHUEM SI3BIKOM
MaTEMAaTUKHU n

MaTeMaTUYECKOMN




KyJbTYpPOH KakK CpeICTBOM

IMO3HAHMA MHpa,
OBJIaJICHUEM HaBBIKAMH
HCCIICIOBATEIIHLCKOM
JIeSITECIILHOCTH.

TBopueckue MPOEKTHl C
OpHUEHTALUEN Ha
MIPUMEHEHUE

MaTeMaTUYeCKNX 3HaHWH
Il pemieHus 3ajgad B

obiactu COXPaHHOCTH
OKpYXaroIlein cpensl,
4 Benenue B Teoputo rpadoB TUTAHUPOBAHMS TTOCTYITKOB
U OIEHKH HX BO3MOXKHBIX
MOCJIEICTBUI JIIS
OKpYXKaroIiei Cpenbl,
OCO3HAHUEM TJI00aTbHOTO
XapakTepa 3KOJIOTHYECKUX
npobieM © myTed HX
pelIeHus.
TBopueckue IIPOEKTHI,
HaIpaBIICHHBIC Ha
pa3BHUTHE CIOCOOHOCTEH K
AMOIIMOHATEHOMY u
5 Toruxa ACTETHYECKOMY
BOCTIPUSTHIO
MaTeMaTUYECKUX
00BEKTOB, 3ajad4,

pEeLICHUH, PpacCyXICHUH,
YMECHHIO BHJIETh




6

BepOﬂTHOCTB H 9aCTOoTa cnyqaﬁHoro COOBITHSA

[ToBTOpenne, 0000IICHNME,
3HaHMI

OBIIEE KOJIMYECTBO

I[TPOTPAMME

CHUCTEMaTu3anuAa

YACOB

1O

34

MaATEMaTHYCCKHUC
3aKOHOMEPHOCTH
HCKYCCTBC.




8 KUIACC

HauMenoBanue a3/1eJI0B
Ne o/ P
NPOrpamMMbl
1 [ToBTOpeHue kypca 7 kiacca
2 MHuoxecTBa

u

TEM

KoauuecTBO 9acoB

Bcero

KonTpoabHbie
padoThI

Bunnl eI TeJILHOCTH
00y4aloUUXCcA C Y4eTOM
pabdoueit NPOrpamMMmsbl
BOCHUTAHUS

becenpl, HanpaBIICHHBIE HA
pasBUTHE  HUHTEepeca K
[POIIJIOMY U HACTOALIEMY
POCCUICKOM MaTeMaTHKH,
LIEHHOCTHBIM OTHOILIEHUEM

K JIOCTHXKCHUSIM
POCCHUHCKHX MaTeMaTHUKOB
u pOCCUCKON

MaTeMaTHYeCKOM IIKOJIbI, K
HCITOJIb30BAHHIO ATUX
JOCTHOKEHMM B JPYIHX
HayKaX ¥  TPHUKIATHBIX
chepax

VYueOHbIe 3aJa4u, c
YCTAaHOBKOW Ha aKTHBHOE
ydactue B peUICHUH

MPaKTUYECKHUX 3a7a4
MaTeMaTHIeCKOM
HaIpaBJI€HHOCTH,
OCO3HAaHUEM BaXKHOCTH
MaTEeMaTHYECKOIO
obOpazoBaHus Ha

MIPOTSDKEHUM BCEU KU3HHU
s YCIIECIIHOU

DJIEeKTPOHHbBIE

(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchl




podeccHoHATBLHOM
JESTEIIbHOCTH U Pa3BUTHEM
HEOOXOJUMBIX  YMEHHUH,
OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM
VHIUBUyaJIbHON
TpaeKTOpuHu 00pa3oBaHUs U
JKU3HEHHBIX  IJIAHOB  C
Y4ETOM JIMIHBIX HHTEPECOB
u 00IIECTBCHHBIX
notpeOHOCTEN

3

BepOHTHOCTB CJ'Iy‘-IElﬁHOFO COOBITHS

YyeOHble  cuTyaluu ¢

OpHUEHTaLHEN
JIeITEIbHOCTH Ha
COBPEMEHHYIO CUCTEMY
HAyYHBIX TPEJCTaBICHUN
00 OCHOBHBIX
3aKOHOMEPHOCTSIX
pa3BHUTHS YyeJI0BeKa,

opupoasl M oOuiecTsa,
ITOHUMaHUEM
MaT€MaTH4eCKOW  HayKH
Kak chepsl yemoBeuecKon
JIEATEIIbHOCTH, JTaloB €€
pa3BUTUSA U 3HAYMMOCTH
JUISL pa3BUTHSA
LIMBWIA3AUH, OBJIaJICHUEM
SA3bIKOM  MAaT€MAaTHKH H
MaTeMaTU4YeCKOn
KYJIBTYpOH KaK CpEICTBOM




OnucarenbHas CTaTUCTHKA.

JAHHBIX

PacceuBanue

IIO3HAaHUA Mupa,
OBJIaACHHUEM HaBbIKaMH
PICCJ'ICI[OB&TCJ'II)CKOﬁ
JACATCIIBHOCTH.

TBopueckue TPOEKTHI ¢
OpUEHTaLNEH Ha
MIPUMEHEHUE

MaTeMaTHYeCKNX 3HAHWU
JUIl  pelieHusi 3a7ad B
obnactu COXPaHHOCTH
OKpYXKaromiei Cpenbl,
MJIAHUPOBAHUS TOCTYIIKOB
A OLIEHKH HMX BO3MOXKHBIX
IMOCJICICTBUI s
OKpY’KaroIIeu cpensl,
OCO3HAHHEM TJIO0AJIBLHOIO
XapakTepa SKOJOTUYECKHUX
npobieM W myTed HX

pereHws.
TBopueckue IIPOEKTHI,
HarpaBJICHHBIC Ha
pa3BUTHE CIIOCOOHOCTEH K
HMOIMOHATBHOMY U
ACTETUYECKOMY

Bgenenue B Teoputo rpadon
BOCTIPHSITHIO
MaTeMaTHYECKUX
00BEKTOB, 33a/1a4, PELICHUH,
paccyKIeHuH, YMEHUIO

BUACTH MAaTEMaTHYCCKUC




3aKOHOMEPHOCTHU
HCKYCCTBE.
6 Jloruka 2
7 Onepauuu HaJx ChOydyallHBIMU  COOBITHUSIMHU. 3
CiioxeHne BeposITHOCTEN
8 VYcnoBHas BEPOSITHOCTb, YMHOKEHHE 5
BEPOSTHOCTEH, HE3aBHCUMBIE COOBITHUS
9 HOBTOPGHI/IG, 0000mIeHne, cucTeMaTH3aIus 5 1
3HaHUI
OBIIEE KOJIMYECTBO YACOB 1o 34 3
I[MTPOT'PAMME




9 KIIACC

Ne i/t

1

2

HaumeHoBaHue pa3eioB U TeM MPOTrPaMMbl

[ToBTOpenue kypca 8§ kiacca

OneMeHTbl KOMOMHATOPUKH

KoaudecTBO 4acoB

Beero KonTpoJbHbIe
padoThI
3
6

Buani eI TeJILHOCTH
o0yuawmuxcsi ¢ yuyerom padoueit
NporpaMMbl BOCIUTAHUS

BGCGIILI, HaIlpaBJICHHLIC Ha PAa3BUTHUC
HHTEPECCA K ITPOLIIIOMY U HACTOAILICMY

poccuiickon MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHHUEM K
JIOCTHIKEHUAM POCCUICKUX
MaTeMaTUKOB u poccuiicKon
MaTeMaTHYECKON LIKOJIBI, K

UCIIOJIb30BAHUIO 3TUX JIOCTHIKEHUH B
APyrux HayKax n IMPUKIIAAHBIX
cdepax

VueOHbIE 3a7aui, C yCTAaHOBKOW Ha
AKTHUBHOC ydacTtue B PEIICHUH
MPAKTUYCCKUX 3a1a4
MaTeMaTU4eCKOd  HalpaBJICHHOCTH,
0CO3HaHHEM Ba)XHOCTH
MaTeMaTH4ecKoro oOpa3oBaHUs Ha
MMPOTAXKCHUN Bceit KHU3HU JJIA
yCHEIHOMN npodeccuoHaIbHOM
JeSITeTbHOCTH u pa3BUTHEM
HEOOXOAMMBIX YMEHHUH, OCO3ZHAHHBIM
BbIOOpOM u MOCTPOCHUEM
WHJVBHTyIbHOU TPaeKTOPUU
O6pa3OBaHI/I$I U )KU3HCHHBIX IIJIAHOB C
yu€TOM  JMYHBIX  WHTEPECOB |
0O0I1IeCTBEHHBIX TOTPEOHOCTEH

DJIeKTPOHHbIE
(ungposbie)
o0pa3oBaTe/ibHbIE

pecypchl




3

4

FGOMCTpI/I‘IeCKaH BCPOATHOCTD

Hcnbrranus beprym

Y4eOHbIe CUTyalluy ¢ OPUCHTAIIUCH B
JESATEIbHOCTH  Ha  COBPEMEHHYIO
CHCTEMY Hay4HbIX IIpeJICTaBIECHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHSA 4YENIOBEKAa, IPUPOIBl U
o0I11ecTBa, IMOHUMAaHHUEM
MaTeMaTHYeCKOM HayKu Kak cgepsl
YeJIOBEYECKOM JIeATEIbHOCTH, 3TAIoB
e€ pa3BUTHS M 3HAUUMOCTH JJIs
pa3BUTHS IUBUIM3ALMH, OBJIAJCHUEM
A3BIKOM MaTeMaTHKH U
MaTeMaTUyecKOl  KyJIbTypOh  Kak
CPEICTBOM MO3HAHUSA MHpa,
OBJIAJICHUEM HaBBIKAMU
HCCIIEA0BATEIBCKON 1EATEIBHOCTH.

TBopueckue NpoeKThl C OpUEeHTaIen
Ha TPUMCHCHUC MAaTEMAaTUYCCKUX
3HAHUU ISl peleHus 3a1a4 B o01acTu
COXPAHHOCTH OKpPY’KAIOIIEH Cpelsl,
IUTAHUPOBAHMSI MOCTYNKOB M OLIEHKH
UX BO3MOXXHBIX HOCJIEICTBUM JUIs
OKpY’Kalolle Ccpenbl, OCO3HAaHUEM
rJ100aJIbHOTO xXapakTepa
HKOJIOTHYECKUX MPOOJIeM U MmyTeH ux
pereHus.

5

CrnyyaiiHasi BelIMYMHA

TBOpYECKHUE MPOEKTHI, HAMPABIECHHBIE
HA  pa3BUTHE CIOCOOHOCTEH K
HSMOILIMOHAIBHOMY U JICTETHUYECKOMY
BOCTIPUSATHIO MaTeMaTUYECKUX
00BEKTOB, 3aja4, petieHui,
pacCyI€HHI,  yMEHHUIO  BHUJETh




MAaTeMaTU4YCCKHUEC 3aKOHOMCPHOCTU B
HCKYCCTBC.

6 YucoBbIe XapaKTEPUCTUKK CIyYalHBIX BEIIMYUH

7 3aK0oH OOJIBIINX YUCET

8 [ToBTOpEHHE, 0000111eHHE, cUCTEMAaTU3ALNA
3HAHUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34







