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PABOYAS ITPOI'PAMMA yuebHOro Kypca «MareMaTukay (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 00pa30BaTEIBHOTO CTaHJAPTa OCHOBHOTO
o01ero o0pa3oBaHus ¢ Y4ETOM U COBPEMEHHBIX MUPOBBIX TPEOOBAHUM, TPEIBABISIEMBIX
K MaTeMaTUYeCKOMY O0Opa30BaHUIO, U TPATUIUNA POCCUUCKOrO 0Opa3oBaHHUs, KOTOPHIE
00ecCIeunBalOT OBIAACHUE KIIFOUEBBIMU KOMITETEHIIUSAMHU, COCTABJISIIOIIUMU OCHOBY JISI
HEIPEPBIBHOTO 00Pa30BaHUSI U CAMOPA3BUTHSA, @ TAKKE LIETOCTHOCTh OOIEKYIBTYPHOTO,
JUYHOCTHOTO M TIO3HABATEIBLHOTO pa3BUTHsS oOyuaronmxcs. B paboueit mporpamme
YUTEHBI UACH U ToJoKeHus: KOoHILenuu pa3BUTHS MaTEMaTHUYECKOTO 0Opa3oBaHUS B
Poccuiickoit @eaeparnuu. B anoxy mmudposoit Tpanchopmaiiuu Bcex chep denoBedeckon
NEeSATEIbHOCTH HEBO3MOXKHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3
0a30BOI MaTeMaTUYeCKOW MOJTOTOBKH. YK€ B IIKOJE MaTeMaTUKa CIY>KUT OMOPHBIM
OpeAMETOM JJISi HM3YYEHHsS CMEXKHBIX JUCHUIUIMH, a I[IOCJ€ IIKOJbl pealbHOU
HEOOXOMMOCTBIO CTAHOBHUTCSI HETIPEPHIBHOE 00pa30BaHuE, YTO TPeOyeT MOTHOLEHHOU
0a30Bol 00111€00pa30BaTEIHLHON MOATOTOBKH, B TOM YHCJIE U MATEMATUYECKOM.

D710 00YCIOBIEHO TE€M, YTO B HAIIU JHU PACTET YMUCIO TpodeccHii, CBA3aHHBIX C
HETMOCPECTBEHHBIM TPUMEHEHUEM MaTEMAaTUKU: U B cepe SIKOHOMUKH, U B OM3HECE, U
B TEXHOJIOTHYECKUX 00JIACTAX, U JaXKe B TyMaHUTapHbIX cepax. Takum oOpazom, Kpyr
IIKOJBHUKOB, JJIS KOTOPHIX MaTeMaTHKa MOXKET CTaTh 3HAYUMBIM MPEIMETOM,
pacimpsiercs.

[IpakTrueckasl MOJIE3HOCTh MATEMAaTHKH OOYCJIOBJIEHA TE€M, UTO €€ MpeaMEeTOM
SBIIAIOTCS (DyHIaMEHTAIbHBIC CTPYKTYPhI HAIIETO MUpPA: MPOCTPAHCTBEHHBIE (POPMBI U
KOJIMYECTBEHHBIE OTHOLIEHUS OT NPOCTEMIIMX, YCBAUBAEMBIX B HEMOCPEICTBEHHOM
OTIBITE, 0 JJOCTATOYHO CJIOKHBIX, HEOOXOAUMBIX JJI PA3BUTHS HAYYHBIX U IPUKIIATHBIX
ujen. be3 KOHKPETHBIX MaTeMaTUYECKUX 3HAHWUW 3aTPYJIHEHO NMOHUMAHUE NMPHUHLUAIIOB
YCTPOMCTBA M HUCIIOJIb30BaHUS COBPEMEHHOW TEXHWKH, BOCIPUITHE W WHTEPIpETAIUS
pa3HOOOpa3HOW  COIMANbHOW, HKOHOMHYECKOHW, MOJIMTHYECKOW  HH(OpMaiuu,
Mano3(ppexkTrBHA MOBCEAHEBHAsI MpAKTUYECKas AesTeNbHOCTh. KaxkioMy 4denoBeky B
CBOCH JKU3HU MPUXOJUTCS BBITOJHATH PACUEThl U COCTABIISITH AJITOPUTMBI, HAXOJUTh U
MPUMEHSTH (POPMYJIbI, BIaJACTh MPAKTUYECKUMU MTPUEMAMHU T€OMETPUUECKUX U3MEPEHUM
U TIOCTPOCHHH, YUTaTh MH(POPMAIIHIO, MPEACTABICHHYIO B BUIEC TAOJUIl, IAAarpamMMm H
rpauKOB, KUTh B YCIOBUSIX HEONPENCTEHHOCTH M IIOHUMATh BEPOSTHOCTHBIN XapaKkTep
CITyYalHBIX COOBITHM.

OAHOBpPEMEHHO C paciIupeHueM cep MPUMEHEHUS MAaTEMaTHKUd B COBPEMEHHOM
obmecTBe BCcE 0oyiee BaXKHBIM CTAaHOBUTCS MATEMAaTHYCCKUU CTHIh MBIIUICHHS,
MPOSIBIISIIOUIMICS B ONpeNeNEéHHBIX YMCTBEHHBIX HaBbIKax. B mponecce H3ydeHus



MaTEeMaTUKUd B apceHal MPUEMOB M METOJOB MBIIUICHUS YEIOBEKa €CTECTBEHHBIM
00pa3oM BKJIIOUAIOTCS MHIYKIUSA U IeTyKIUs, 0000IEHNE U KOHKPETU3allUs, aHaJIu3 U
CUHTE3, KJaccu(UKanus U CUCTEMaTH3alus, adCTparupoBaHue W aHajnorus. OObEKTHI
MaTEMaTUYECKUX YMO3AKIIOYEHHUI, @paBWia HUX KOHCTPYHPOBAaHUSA PACKPBIBAIOT
MEXaHU3M  JIOTHUYECKHX  IOCTPOCHMI,  CHOCOOCTBYIOT  BBIpaOOTKE  yMEHHS
dbopMynupoBaTth, 0OOCHOBBIBaTh M JOKa3bIBaTh CYXKICHHUS, TEM CaMbIM pPa3BUBAIOT
JIOTHYECKOe MBbIIIIeHHe. Beayas poib NpruHaAIeKUT MaTeMaTuke U B (pOpMHUpOBaAHUH
AITOPUTMUYECKON KOMIIOHEHTBI MBIIUICHUS U BOCIIUTAHUU YMEHHMM JEeMCTBOBATH IO
3aJlaHHBIM AJTOPUTMaM, COBEPIICHCTBOBATH M3BECTHBIE U KOHCTPYHMpOBaTh HOBbIE. B
IPOLIECCE PEIICHUs 33]1a4 — OCHOBOM YUEOHOH N€ATENbHOCTH HAa YPOKaX MAT€MaTUKU
— pa3BUBAIOTCS TaKXe TBOPUYECKAs U MPUKIIAHAS CTOPOHBI MBIIUICHHS.

OOyueHue mMaTeMaTuke NAaET BO3ZMOXHOCTh Pa3BUBATh y OOYYaOIIMUXCS TOUYHYIO,
palMOHANBHYIO U MH(OPMATUBHYIO pe€4Yb, YMEHHE OTOMpaTh HamOoJee MOAXOSALINE
SA3BIKOBBIE, CHUMBOJIMYECKHE, TpauyecKue CpeACTBa ISl BBIPAKEHUSA CYXKICHUH U
HaIJIATHOTO UX MPEACTaBICHUS.

HeoOxoauMbiM KOMIOHEHTOM OOIIEH KyJIbTypbl B COBPEMEHHOM TOJKOBAaHUU
SBJIIETCS 00II€€ 3HAKOMCTBO C METOJJaMU ITO3HAHUS IEUCTBUTEIBHOCTH, IIPEICTABIICHUE
O MPEAMETE U METOJIaX MaTEMAaTUKH, UX OTIMYUN OT METOJOB JIPYTUX €CTECTBEHHBIX U
IYMaHUTapHbIX HayK, 00 OCOOECHHOCTSX MPUMEHEHHS MATEMAaTUKH IS PELICHUS
HAyYHBIX ¥ NPUKIAAHBIX 3a1a4. TakuM 00pa3oM, MaTeMaTuyeckoe 00pa30BaHNEe BHOCHUT
CBOM BKJIaJ B (hopMUpOBaHUE OOIIEH KyJIbTYyphl UeJIOBEKA.

W3yueHne MaTeMaTUKH TaKXe CIOCOOCTBYET H3CTETUYECKOMY BOCIUTAHUIO
YeJIOBEeKa, IOHMMAaHWIO KpacoThl M M3SLIECTBA MATEMAaTHUUYECKUX PpaCCyKICHUMH,
BOCHIPUSATHIO FEOMETPUUECKUX (POPM, YCBOCHHIO HJIEU CUMMETPUH.

HEJIH U3YYEHHUA YYEBHOI' O KYPCA

[TpropuTeTHBIMH LIETSIMU O0yUEHUSI MaTeMaTHUKe B 5-6 Kilaccax sBIISIOTCA:

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

— pPAa3BUTHE HHTEIUIEKTyaJIbHBIX M TBOPYECKHUX CIOCOOHOCTEH 00ydarommxcs,
MO03HABATEILHOM aKTHUBHOCTH, HMCCIIEOBATEIbCKUX YMEHUH, MHTEepeca K H3yUeHHUIO
MaTeMaTHKHU;

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

— (¢opMupoBaHue (PYHKIMOHAJIBHOW MaTeMaTUYeCKOM TI'PAMOTHOCTH: YMEHHS
pacro3HaBaTh MaTeMaTUdeckue OOBEKThl B PEATBHBIX KU3HEHHBIX CHUTYaLMsX,
OPUMEHATh OCBOCHHBIE YMEHHUS JI PEIICHUS NPAKTHUKO-OPHUEHTUPOBAHHBIX 3ajad,
UHTEPIIPETUPOBATh TMOJyUYEeHHBbIE pPE3yJbTaThl M OIICHMBATh WX HA COOTBETCTBHE
NPaKTUYECKON CUTYyallUH.



OCHOBHBIE JIMHUM COJEpX aHUS Kypca MaremMaTMku B 5-6 Kiaccax —
apuMeTHyecKkass U reoMeTpuyeckasi, KOTOpble pa3BUBAIOTCS MapajUieabHO, KaXaas B
COOTBETCTBUHU C COOCTBEHHOH JIOTMKOM, OJHAKO, HE HE3aBUCUMO OJIHA OT JPYTOH, a B
TECHOM KOHTAaKTE€ W B3aUMOJCHUCTBUU. Takke B Kypce IPOUCXOIUT 3HAKOMCTBO C
AJIIEMEHTaMH aJIreOpbl U ONMUCATETLHON CTATUCTUKHU.

Nzyuyenne apudmernyeckoro marepuaga HAYMHACTCA CO CHCTEMAaTH3allUd |
pPa3BUTHS 3HAHUM O HATyPAJIbHBIX YMCIIAX, IOJIYYEHHBIX B HAYaJIbHOU miKouie. [Ipu aTom
COBEPILICHCTBOBAHUE  BBIUUCIUTEIBHOM  TEXHUKM U (OPMHUPOBAHHE  HOBBIX
TEOPETUYECKUX 3HAHUN COYETAETCSd C PAa3BUTUEM BBIYUCIUTEIBHON KYJIbTYpHI, B
YaCTHOCTU C OOyYeHHEM MNPOCTEHIIMM TpuéMaM MPUKUIKH U OLICHKU PEe3yIbTaToOB
BBIYUCIIEHUN. M3yueHne HaTypallbHbIX YHCEII MPOAOIJIKAETCS B 6 KilacCe 3HAKOMCTBOM C
Ha4yaJbHBIMU MOHATUSIMU TEOPUU AEITUMOCTH.

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,
NOHATUAMU TeMbl. [Ipu 3TOM paccMoTpeHre 0OBIKHOBEHHBIX JIpo0Oei B MOJHOM 00BEME
OpEIIIECTBYET U3YUYECHUIO JNECATUYHBIX JIpOoOeH, UTO 11e1eco00pa3Ho C TOYKU 3PEHHUs
JIOTUKM W3JI0)KEHUS] YHUCJIOBOM JIMHHWH, KOTJA IPAaBWJIA JEUCTBUM C JECATHYHBIMU
IpoOsIMH MOKHO 0OOOCHOBATh YK€ U3BECTHBIMH QJITOPUTMaMHU BBINOJIHEHUS IEUCTBUM C
OOBIKHOBEHHBIMU APOOSIMH. 3HAKOMCTBO C JICCATHYHBIMU JAPOOSIMU  paCIIMPUT
BO3MOXXKHOCTH JJII TOHUMaHUS OOYyYaroIIMMUCA NPUKIAAHOIO NPUMEHEHHUS HOBOMU
3aMKMCH TPHU U3YYEHUH APYIUX MNPEeIMETOB U MPU MPAKTUYECKOM HUCIOJb3oBaHUU. K 6
KJIACCYy OTHECEH BTOPOM 3Tall B U3YUEHUU APOOEi, I/ie MPOUCXOJIUT COBEPILICHCTBOBAHHE
HABBIKOB CPaBHEHHS W MpeoOpa3oBaHUsi IpoOel, OCBOEHUE HOBBIX BBIYUCIUTEIbHBIX
QITOPUTMOB, OTTAYMBAHUE TEXHUKHU BBIYMCIEHUI, B TOM YHMCIIE 3HAYEHUI BBIPAKEHUI,
coliepkKalmxX U OOBIKHOBEHHbBIE, U JIECATHUYHBIE JPOOU, YCTAHOBIICHHUE CBSI3€U MEXKIY
HUMH, pacCMOTpeHHE NpHUEMOB pelleHus 3agad Ha apobOu. B nHauane 6 kiacca
IIPOUCXOJNUT 3HAKOMCTBO C MOHSITUEM MPOLEHTA.

Oco0OeHHOCTHIO U3YUYEHHUS MOJIOKUTEIbHBIX U OTPULIATEIBHBIX YHCEIl SIBISIETCS TO,
YTO OHU TaKK€ MOIYT pacCMaTpHBAaThCS B HECKOJIBKO 3TanoB. B 6 kiacce B Hawaie
u3ydeHHs: TeMbl «IlONOKHUTENbHBIE M OTPULIATENBHBIE YHCIA» BBIAEISAETCA MOATEMA
«llenble uncna», B paMKax KOTOPOM 3HAKOMCTBO C OTPULATEIbHBIMM YHCIAMH U
JNEUCTBUSMHU C MOJOKUTEIbHBIMU U OTPULATEIBHBIMU YUCIIAMHA ITPOUCXOIUT HA OCHOBE
COZEPKATENBHOIO MOJAXO0AA. JTO IO3BOJIAET HA JOCTYIHOM YPOBHE IO3HAKOMUTH
yYaIIMXCSl MPAKTUUYECKH CO BCEMH OCHOBHBIMU TOHSTHSIMU TE€MbI, B TOM YHCIIE U C
npaBujaMH 3HAKOB TIPU  BBITIOJIHEHUH apU(METUUECKUX JICHCTBUM. N3yueHune
palMoHaIbHBIX YUCENl HAa 3TOM HE 3aKOHUYMTCSA, a OyJeT MPOJI0JIKEHO B Kypce anreopsl 7
KJ1acca.

[Ipu oOyueHuM peElICHHIO TEKCTOBBIX 3agad B 5-6 Kjaccax MCIONb3YHOTCS
apumeTrnyeckue MpuUEMb penieHus. TeKCTOBBbIE 3aJauu, pellaeMble MpH OTpabOTKe
BBIYMCIIUTEIBHBIX HAaBBIKOB B 5-6 Kjaccax, pacCMaTpPUBAIOTCA 3aJadyd CIEAYHOIINX



BUJIOB: 33/1a4y Ha JIBUKEHUE, HA YaCTH, HAa MIOKYIIKH, HA padOTy U IPOU3BOUTEIBHOCTD,
Ha MPOLIEHTHI, HA OTHOILIEHUS U ponopuuu. Kpome Toro, o0yuaromuecs 3HaKOMSTCS €
npuéMaMy pelieHus: 3agady 1mepedopoM BO3MOXKHBIX BAapUaHTOB, ydarcs paboTaTh C
uHpopMaluen, NpeACcTaBIeHHON B (hopMe TaOJINL WM JUarpamm.

B pabGoueit mporpamMme mpeaycMOTpeHO (HOPMHUPOBAHHUE IMPOIIECICBTHUYCCKIX
anredpandecKux MpeacTaBieHuil. bykBa Kak CUMBOJ HEKOTOPOT'O YMCJIA B 3aBUCUMOCTH
OT MaTeEMaTUYECKOr0 KOHTEKCTA BBOJIUTCS ITOCTENEHHO. ByKBEHHass CHMBOJIMKA IIUPOKO
UCIOJIB3YETCSl TPEXKAE BCEro JUisl 3amucu OOLIMX YTBEPKIACHUM M NPEIJIOKEHHM,
(GopMyJl, B YAaCTHOCTU [UIsl BBIUMCIECHHUS TE€OMETPUUYECKUX BEIMYUH, B KauyecTBE
«3aMECTUTEISD YNCIIA.

B xypce «Marematukm» 5-6 KJIacCOB NPEACTaBIEHA HArjsgHas T€OMETPHS,
HaIlpaBJ€HHas Ha pa3BUTHE OOPa3HOTO MBILIEHUS, IPOCTPAHCTBEHHOIO BOOOPaXKEHMS,
U300pa3UTENbHBIX YMEHUU. ODTO BaXHBIA 3Tall B HM3YyYEHUU TE€OMETPHUH, KOTOPBIN
OCYLIECTBIISIETCS HA HATJISHO-TIPAKTHYECKOM YPOBHE, ONMPAETCS HA HATJIsIHOOOpa3HOoe
MbllIeHHe oOydvaroniuxcs. bonbpmas poiab OTBOAUTCS MPAKTUYECKOH ESITEIBHOCTH,
OMbITYy,  JKCIEPUMEHTY,  MojJenupoBaHuio.  OOyuwarommecs  3HAKOMATCS — C
reOMETPUYECKUMHU (pUrypaMu Ha IUIOCKOCTH M B NPOCTPAHCTBE, C MX IMPOCTEHIINMU
KOHQUTypalMsMH, ydaTcs H300pakaTb UX Ha HEJIMHOBAHHON M KieTyaToM Oymare,
paccMaTpUBaIOT UX IIPOCTENIINE CBOWCTBA. B nponecce n3ydyeHus HaryIs,IHOU T€OMETPUN
3HAHUA, MOJIyYEHHbIE OOYYalOUIMMUCS B HAYyallbHOM IIKOJE, CHUCTEMAaTU3UPYIOTCS U
PaCIIUPSIOTCA.

MECTO YYEBHOI'O KYPCA B YYEBHOM IVIAHE

CornacHo yueOHOMY IJIaHy B 5-6 Kilaccax M3yd4aeTcs MHTETPUPOBAHHBIN MPEAMET
«MaremaTuka», KOTOPBIM BKJIIOYAeT apuMETUUECKH Marepual | HarJsSIHYIO
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 KaXKI0r0 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 Mozenu. IlepeBon ycnoBus 3amadd  Ha
MaTeMaThdeckuii s3bIKk. PaboTa ¢ Maremartuueckumu MoAesiMu. Metoa mpobd u
ommnOok. Metox nepebopa. SI3pik u joruka. BeickaszpiBanus. OOIIMe yTBEP>KIACHHS.



YTBepxkacHUS 0 cymecTBoBaHUU. CHOCOOBI JI0Ka3aTENbCTBA OOIIMX YTBEPIKIACHHUH.
BBenenue o003HaueHIIT

Hamypanovusie yucna u nyo

HartypaneHoe wuyucno. Psapg HarypanbHbix uymcen. Yucino 0. M3o00paxenue
HATypaJbHBIX YHCEJ TOYKAMU HAa KOOPAMHATHOW (4ncioBoil) mpsamoi. [lo3unmoHHas
cucrema cuucieHus. Pumckas Hymepanuss Kak IIpUMEpP HEMO3WLIHOHHOW CHUCTEMBI
cuucienus. JlecatuuHas cucrema cyucieHus. CpaBHEHUE HATypaJbHBIX YHCEN,
CpaBHEHHME HATypajdbHbIX uyucenl ¢ HyaéM. CnocoObl cpaBHeHus. OKpyrieHue
HaTypanbpHbIX unceln. CliokeHre HaTypajabHBIX YMCEJ; CBOMCTBO HYJISI IIPU CIIOKEHUMU.
Boluntanue kak jgeiicTBue, OOpaTHOE CIOKEHHUIO. YMHOXXEHHE HaTypaJlbHbIX 4YHCEN;
CBOMCTBa HyJs W E€OUHHUIBI NpPU YMHOXXEHUU. JleneHue Kkak peiicTBue, oOpaTHOE
YMHOXEHHIO. KOMITIOHEHTBI NEWCTBUM, CBsA3b MexAy HHMH. [IpoBepka pesyibprara
apumernyeckoro neiictBus. [lepemecTurenbHoe U coueTaTeIbHOE CBOMCTBA (3aKOHBI)
CIOXKEHUS W YMHOXEHHUSA, pPACHpPEIEIUTEIbHOE CBOMCTBO (3aKOH) YMHOXECHHS.
Hcnonb3zoBanue OykB Jisi 0003HAYEHUSI HEU3BECTHOTO KOMIIOHEHTA U 3alMCH CBOWCTB
apu(pMETHYECKUX NEHCTBUN. JlenuTeny u KpaTHbIEC YHCIa, PA3I0KEHHE HA MHOKUTEIH.
[Ipocteie u coctaBuble uncna. [Ipusznaku genumoctu Ha 2, 5, 10, 3, 9, 4, 25. Jlenenue ¢
octaTkOM. CTelneHb C HATypaJdbHBIM I[IOKAa3aTelIeM. 3alKCh YUCIAa B BUIAE CYMMBI
paspsaHbIX ciaraemblX. YuciaoBoe BbIpakeHHE. BbIUMCIEHHE 3HAYEHUN YHCIIOBBIX
BBIDAKCHUM; TMOPSAIOK BBIIOJIHEHUS JAEUCTBUU. lcmosib30BaHME IIpYU BBIYHCICHUSX
NEPEMECTUTENBHOIO U COYETATENIbHOTO CBOICTB (3aKOHOB) CIIOKEHUS U YMHOXCHHS,
pacnpenenuTeNbHOIO CBOMCTBA YMHOKEHHS.

/Jlpoou

[IpencraBienre o apodu Kak croco0e 3amucH 4acTu BeaMYHHBI. OOBIKHOBEHHBIC
npobu. IlpaBunbHbIE W HeNpaBuibHBIE ApoOu. CMmeraHHas apoOb; MpeACTaBICHHUE
CMEIIaHHOW JIpoOu B BHUJIE HEMPABHIILHOW APOOUM M BBIIEICHUE IEJ0W YaCTH YKCIIa U3
HeMpaBuIbHOU Mpodu. M300pakenne apodeit ToukamMu Ha YUCIOBOM TpsiMoii. OCHOBHOE
cBorictBo npobu. Coxparmienue apoOei. I[IpuBenenne apodM K HOBOMY 3HAMEHATEINIO.
CpaBHenue apo6Oeit. CrnokeHue U BeIUUTAHHUE JpoOeil. YMHOKEHHE U JACICHUE IPoOeii;
B3aMMHO-00paTHbIe ApoOu. HaxokneHue dYacTu 1eJIoro W IIeJIOr0 IO €ro 4YacTH.
Hecaruunas 3anuch apooei. [IpeacraBnenue qecaTUUHON ApoOU B BUAE OOBIKHOBEHHOM.
N3o0paxkeHne IeCATHUYHBIX JApoOeH ToukaMu Ha 4YHCIOBOM TipsiMon. CpaBHeHUE
NECATUYHBIX JpoOeil. Apudmerudeckue ACHUCTBUS € JACCATUYHBIMU  JAPOOSIMH.
OxkpyryieHUE AECATUYHBIX IPOOEi.

Pewenue mexcmoewix 3a0au



Pemienne TekCcTOBBIX 3a7ay apu(pMETHUECKUM CIocoOoM. PerieHue oruyeckux
3aia4. Pemenue 3amau rnepeOoOpoM BceX BO3MOXKHBIX BapuaHTOB. M cmosb30BaHue MpH
pemeHnn 3amad  TabmUIl W cxeM. PemeHue 3amad, coaepiKalluxX 3aBUCHUMOCTH,
CBSI3BIBAIONIME BETUYMHBI: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1I€HA, KOJTUYECTBO, CTOUMOCTb.
EnuHumer usmeperus: Macchl, 00bEMa, IEHBI; pacCTOSHUS, BpeMeHHU, CKOpocTh. CBS3b
MEXIy CAMHUIIAMYU U3MEPEHUS KaXXI01 BETMYUHbI. PelieHrne 0OCHOBHBIX 3a/1a4 Ha JPOOH.
[IpencraBieHre TaHHBIX B BUC TaOJINII, CTOJI0YATHIX JUATPAMM.

Haznaonaa zeomempusn

Harnsgasle npencraBiaeHus o GUrypax Ha INIOCKOCTH: TOYKa, IpsiMasi, OTPE30K, JIyd,
yroJi, JIOMaHasi, MHOTOYT'OJIbHUK, OKPYXHOCTb, Kpyr. YToJI. [IpsiMOM, OCTpBId, TylON U
pa3sBEPHYTHIN Yyribl. [JnMHa OTpe3Ka, METPUYECKUE €IMHMIIBI JUIMHBL. JUIMHA JTOMaHOM,
IIEPUMETp MHOIOYyrojibHUKa. HM3mepeHue U 1OCTpOEHHME YITIOB C  IIOMOIIBIO
TpaHcnoptupa. Harnsansle nmpencraBieHust 0 GUrypax Ha MJIOCKOCTU: MHOTOYTOJIbHUK;
NPsIMOYTOJIbHUK, KBaJIpaT; TPEYTOJIbHUK, O paBeHCcTBe (uryp. M3o0paxenue duryp, B
TOM 4Hclie Ha Kierdyatod Oymare. IlocTpoeHne KoHurypaumii u3 vacteil mpsMom,
OKPY>KHOCTH Ha HEJIMHOBAHHOW U KJieTyatoi Oymare. Mlcnoap30BaHre CBOMCTB CTOPOH U
yIJIOB NPSIMOYTOJIbHMKA, KBagpaTa. [lmomans mpsAMOYrojJbHUKa W MHOTOYTOJIBHUKOB,
COCTaBJICHHBIX U3 MPSAMOYTOJILHUKOB, B TOM YHCIE (PUTYp, N300paKEHHBIX HA KJIETYATON
Oymare. EnuHunbl  u3MepeHus — miomanu.  HarnmsgHele  mpeacTaBieHUsT O
IPOCTPAHCTBEHHBIX (hUTypax: MPSAMOYTOJbHBINA Mapayjenenunes, Ky0, MHOTOTPAHHUKH.
N300pakeHne MpoCTeUIINX MHOTOTPAaHHUKOB. Pa3BEépTku kyba M mapasuienenuresna.
Co3nanue mojeneid MHOTOTPaHHUKOB (M3 Oymaru, NMpOBOJIOKH, IUIACTHIIMHA U Ap.).
O0BEM NPAMOYTOIBHOTO Napajuienenumnena, kyoa. Eqununel usmepenus: oobéma.

6 KJIACC

361K u 102uKka

[Tonsitue otpuuanus. IlpotuBopeune. Otpunanue oOIIMX  BBICKA3bIBAaHUIA.
OTpuilaHue BbICKa3bIBaHUH O Cy1IecTBOBAHUU. CIIOCOOBI BBIPAXKEHUSI OTPULIAHUS OOIITUX
BBICKa3bIBAHUH U BBICKA3bIBAHUM O CYILIECTBOBAHUHU B €CTECTBEHHOM SI3BIKE.
[lepemennas. Brplpaxkenus ¢ nepeMeHHbIMU. [IpemyiokeHuss ¢ NEpPEMEHHBIMU.
[IepemenHas u KBaHTOpbL. OTpULIAHUE YTBEPKAECHUN C KBAHTOPAMU.

Hamypanovnsie uucna
ApudmeTnueckue JEHUCTBUS C MHOTO3HAYHBIMH HATYPaJbHBIMH  YHCIAMH.

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



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

Jlpoou

OObIkHOBEHHas1 NpoOb, OCHOBHOE CBOMCTBO JpoOH, COKpalieHue IpoOei.
CpaBHenne u ymnopsaoduBaHue apoOeil. Pemenue 3agauy Ha HAXOXKJIEHHUE YAaCTH OT
LEJIOTO U LIEJIOTO MO €ro yactu. J{poOHoe uncio kak pe3yibTat aenenus. [Ipeacrasienue
JNECATUYHOU ApoOu B BUAEC OOBIKHOBEHHOW JAPOOM M BO3MOXKHOCTb MPEICTaBICHUS
OOBIKHOBEHHOH /Ipo0OU B BUJE JECATUUHOM. JlecsaTuuHbIe poOU U METpUYECKasi CUCTEMA
Mep. ApudMeThyeckue ACUCTBUST U YHCIOBBIE BBIPAKEHHS C OOBIKHOBEHHBIMU H
JOEeCATUUHBIMU Jpo0simu. OTHomieHue. JleneHue B JaHHOM OTHouIeHuH. Macmral,
nponopuus. llpumMenenue npomopumii npu pemeHud 3azxad. [loHsaTue mnponeHra.
BrluncieHne mponeHTa OT BEJIWYMHBI M BEIWYMHBI MO €€ TNpOLEHTY. BbeIpaxeHue
MPOIICHTOB JIECATUYHBIMU Jpo0simu. Pemenue 3amad Ha mnpoueHTtsl. [Ipocroit
MPOLEHTHBIN pOCT. CIOXKHBIM NPOLUEHTHBIA POCT. BBIpa)kKeHNWE OTHOILIEHHUSI BEJIUYHUH B
IIPOLICHTAX.

Honosxcumenvnoie u ompuuamesibHble Huciia

[lonoxurenbHble W OTpULATENbHbIE uucha. Llempie uyncma. Monayns uucna,
reOMeTpUYECKasi UHTEpIpeTalus MOy uncia. M300paxenue yncen Ha KOOPIUHATHON
npsmoil. YucnoBble npomexyTku. CpaBHeHUE uucen. ApudmeTuyeckue ACUCTBUS C
ITOJIOKATENIBHBIMA M OTPULIATENIBHBIMHU YHCIaMu. [IpsAMOyronpHas cucteMa KOOpAWHAT
Ha MIockoctu. KoopanHaTel TOUKM Ha IUIOCKOCTH, abcuucca U opauHaTa. I[loctpoenue
TOUYEK U (PUTYP Ha KOOPJAUHATHOMN TIOCKOCTH.

EyKGeHHble BbIPDAINCCHUA

[IpumeHnenue OyKB JUIsl 3allUCM MAaTEMAaTUYECKUX BBIPAKEHUNW W TPENJIOKESHHM.
CpoiictBa apudmeTnueckux JeHCTBUNM. DyKBEeHHbIE BBIpAKEHUS U  YHCIOBBIC
MOJACTAHOBKU. DyKBEHHBIE pAaBEHCTBA, HAXOXJACHUE HEU3BECTHOIO KOMIIOHEHTA.
Packpritrie cko6ok. Koaddunnent. [lonoOHbIe cnaraemsie.

YpaBHEeHHE KaK IIPEUIOKEHHE C OJHOM WIM HECKOJIBKUMHU IEPEMEHHBIMHU.
Kopenb ypaBHeHUSI. MHOXKECTBO KOPHEM.

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

Pemenne ypaBuenuii. Pemenre 3a1a4 METO0M YpaBHEHUMN.

®opmysl; GopMyJibl IEPUMETPA U MJIOLIAAHN NPSIMOYTOJIbHUKA, KBaJparTa, 00béMa
napajuiesenumnena u Kyoa.



Pewienue mexkcmoswix 3aoau

Pemenne TekCcTOBBIX 3amad apudmeTHdeckuM crocoOom. Permenue ormaeckux
3amad. Pemienuwe 3amau mepeOOpoM BceX BO3MOXKHBIX BapuaHTOB. PeleHue 3ajady,
COAEPKAIUX 3aBUCHUMOCTH, CBSI3BIBAIOIIUX BEJIWYUHBL: CKOPOCTh, BPEMSI, PACCTOSHHUE;
[IEHa, KOJIMYECTBO, CTOMMOCTb; MTPOU3BOIUTEIBHOCTh, BpeMsi, 00bEM padOThl. ENMHUIIEI
U3MEPEHUS: MaCChl, CTOMMOCTH; PACCTOSIHUSI, BPEMEHHU, CKOpOCTU. CBSI3b MEXIY
€AMHULIAMHU U3MEPEHHUS KaKI0M BEJIMUUHBI. Pemenne 3a1a4, CBI3aHHBIX C OTHOIIECHUEM,
MPOTNOPIIMOHAIEHOCTHIO BEJTMYHH, MTPOLIEHTAMHU; PEIICHHE OCHOBHBIX 3aj1a4 Ha JIpoOH U
npouieHThl. OlleHKa U TPUKUJKA, OKpyriieHue pesyibrara. CocTaBieHHEe OYKBEHHBIX
BBIPOKEHUI MO YCIOBHIO 3aaaud. [IpencraBieHue MaHHBIX C TOMOIIBIO TaOIUIl U
muarpamMM. CrosnOuaTble OuarpaMmbl: YTEHHE M TOCTpoeHue. 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.
B3anmHoe pacnosiokeHHe AByX IPsAMBIX HA IUIOCKOCTH, IapajulesIbHbIE MPsSMBIE,
IIEPIICHINKYJIApHBIE pAMBIE. M3Mepenue pacCTOAHUN: MEXAY IBYMs TOYKAMH, OT TOUYKH
JI0 TIPSIMOM; JUIMHA MapIIpyTa Ha KBaAPaTHOM ceTke. MI3MepeHune u nocTpoeHue yIjoB ¢
IIOMOILIBI0 TPAHCHOPTHUPA. BHUABI TPEYroJbHUKOB: OCTPOYIOJBHBIM, MPSMOYIOJIBbHBIN,
TYHOYTOJIbHBIN; PaBHOOEIPEHHBIN, PaBHOCTOPOHHUN. UYUeTHIpEXYTONbHUK, MTPUMEPHI
YEThIPEXYTOJIBHUKOB. [IpsIMOYronbHUK, KBaApar: HCIIOJIb30BAHUE CBOWCTB CTOPOH,
yIJI0B, AuaroHasneil. Mzobpaxxenune reomeTpuueckux GUryp Ha HEJIMHOBaHHOM Oymare C
WCIIOJIb30BAaHUEM IIUPKYJIS, JMHEWKH, YTOJbHUKA, TpaHcrnoprtupa. llocTtpoenuss Ha
kieryaton Oymare. [lepumerp MHOTrOyTOIBHUKA. [lOHATHE MTOIIAM UTYPBI; €TUHULIBI
u3Mepenus mioniaau. [pubmmkéHHoe m3Mepenue miomaau Quryp, B TOM 4Yuciie Ha
kBagpaTHOU ceTke. [IpubnmxéHHOEe M3MEPEHUE JIJTMHBI OKPYXXHOCTH, TUIOIIAAU Kpyra.
CuMmMmeTpus: LEHTpajbpHas, oOceBas W 3epkanbHas cummerpuu. Iloctpoenue
CUMMeETpUYHbIX Quryp. Harnsanele mpeicTtaBieHuss O MPOCTPAHCTBEHHBIX (UTypax:
napajuienenunen, kyO, mnpusma, NOHpaMuia, KOHYC, UWIMHIAp, map u cdepa.
N3o00paxenne mnpocTpaHCTBEHHbIX Quryp. I[lpumepsl pa3BEPTOK MHOTOTPaHHHUKOB,
mMHApa U KoHyca. Co3maHue Mojenedl MpOCTpaHCTBEHHBIX ¢uryp (u3 Oymaru,



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

IINIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATbBI

JUYHOCTHBIE PE3YJIbTAThHI

JIuunocmnwle pezynomamsl OCBOCHHMS TPOTpaMMbl  y4eOHOTO MpeaMeTa
«Maremaruka» xapaxkrepusyrorca: llarpuornyeckoe BOCHHMTAHHE: IIPOSBICHUEM
MHTEpeca K MPOLNUIOMY M HACTOSIIEMY POCCUHMCKOM MAaTeMaTUKH, LIEHHOCTHBIM
OTHOILLIEHUEM K  JOCTWKECHHSAM  POCCUMCKMX  MAaTeMaTMKOB U POCCUMCKOU
MaTeMaTUYECKOW IIKOJbI, K HUCMIOJb30BAHUIO 3THX AOCTHXKEHUM B JPYrMX HayKax U
OpUKIagHbIX cdepax.  I'pakaaHckoe W JAyXOBHO-HPABCTBEHHOE BOCIUTAHHE:
TOTOBHOCTBIO K BBIMOJIHEHHMIO OOS3aHHOCTEM IpakJaHMHA M pealu3ald ero mpas,
IOpPEICTaBICHUEM O MaTeMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHUSA Pa3IUUHbBIX
CTPYKTYp, SIBI€HUH, NpPOLEIyp TpakIaHCKOro 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.

Tpynosoe Bocnuranue:

YCTAaHOBKOM HA AaKTUBHOE Yy4YacTHE€ B PEIICHWH IPAKTUYECKUX 3314
MAaTeMaTUYECKOW  HANPABJICHHOCTH, OCO3HAaHMEM  BaXXHOCTH  MaTEMAaTHYECKOIO
oOpa3oBaHMsi Ha TPOTSHKEHUM BCEH KU3HM JJIs  YCHENIHOW TMpodecCruOoHaTbHOM
NESATEIbHOCTY M pPa3BUTUEM HEOOXOIMMBIX YMEHHW;  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
MaTeMaTH4eCKuX 00BEKTOB, 3a/1a4, PEIICHUM, PACCYKIECHUN; YMEHUIO

BHUJIETh MATEMATHUYECKNE 3aKOHOMEPHOCTHU B HCKYCCTBE.

IleHHOCTH HAYYHOI'0 MO3HAHMSA: OPUEHTALMEU B JEATEIBHOCTA HA COBPEMEHHYIO
CUCTEMY HAYUYHBIX MIPEJICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS YEJIOBEKa,
IPUPOABI U OOLIECTBA, TOHUMAaHUEM MaTEMaTUYECKON HAyKU Kak cepbl UeTOBEYECKOM
NEATEIIbHOCTH, OTaloB €€ pa3BUTHS W 3HAYUMOCTH U1 Pa3BUTHS LUBUIM3ALUU;
OBJIAJICHUEM SA3BIKOM MATEMAaTUKH W MAaTEMaTH4YECKOW KYJIbTypOW KakK CpEICTBOM
MO3HAHUS MHpA; OBJAJAEHUEM [MPOCTEHIIMMH HABBIKAMHM  HCCIIEIOBATEIbCKOU
NEATEIIBHOCTH.

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



TOTOBHOCTBIO IPUMEHATh MAaTEMATUYECKUE 3HAHUS B MHTEPECAX CBOETO 3/10POBbS,
BEJICHUS 370pOBOr0 o0pas3a JKU3HMU (3J0pOBOE MUTAHHE, COATTAHCUPOBAHHBIA PEXUM
3aHATHI W OT/AbIXa, pEryyisgpHas (Qu3HuecKas aKTHUBHOCTb); C(HOPMUPOBAHHOCTHIO
HaBbIKa pe(IeKCuy, IPU3HAHUEM CBOETO MpaBa Ha OMIMOKY
Y TAKOTO K€ IpaBa JPyroro 4ejoBeKa.

JKOJIOTHYEeCKOe BOCIIUTAHUE:

OpUEHTALlME Ha NPUMEHEHUE MATEMaTHYECKMX 3HAHUN JJI1 pelleHus 3ajad B
00J1aCTH COXPAHHOCTH OKPYKAIOLIEH cpenbl, IIaHUPOBAHMSI MOCTYIKOB M OLEHKU HX
BO3MOXKHBIX TIOCIEACTBUNA JJIsi OKPY’)KalOLIEH Cpeabl; OCO3HAaHMEM IJI00aIbHOIo
XapakTepa dKOJIOTMYECKHUX Mpo0JeM U IMyTei UX pelieHusl.

JInyHOCTHBIE pe3yabTaThbl, 00ecneYrBaOIIUe AIANTANNI0 00y4aloIerocsi K
M3MEHSAIOIIMMCH YCJI0OBHAM CONMATBHON M IPUPOJHOI cpeabl:

TOTOBHOCTBIO K JICCTBUSIM B YCJIOBHUSX HEOIPEACIEHHOCTH, OBBIILIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Y€pe3 IMPAKTHUYECKYH IEATEIbHOCTb, B TOM YHUCJIE YMEHHUE
YUUTBCS Y JIPYTUX JIIOJIEeH, MPHUOOpETaTh B COBMECTHOM JEATEIbHOCTH HOBBIE 3HAHMS,
HaBbIKM U KOMIIETEHILIUU U3 OMBITA IPYTHX; HEOOXOIUMOCTHIO B (POPMHUPOBAHUU HOBBIX
3HaHHWI, B TOM 4ucie (QOpMyIHpOBaTh HUAEH, MOHATHUSA, TUIOTE3bl 00 OOBEKTAX H
SBJICHUSIX, B TOM YHCIIE paHEE HEU3BECTHBIX, OCO3HABaTh JE(UIMTHI COOCTBEHHBIX
3HAHMM U KOMIIETEHTHOCTEW, IUIAHUPOBATh CBOE Pa3BUTHE; CIOCOOHOCTHIO OCO3HABATH
CTPECCOBYIO CUTYallUI0, BOCIPUHUMATh CTPECCOBYIO CUTYaIMIO KaK BbI30B, TPEOYIOMIMIA
KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMbIE PELICHUS W NEeUCTBUS, (HOpPMYJIHUpPOBaTh U
OLICHUBATh PUCKHU U MOCIEACTBUA, (HPOPMUPOBATH OMBIT.

METAIIPE/IMETHBIE PE3Y/IBTATbBI

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

1) VHuusepcanvuvie nosznasamenwvhvle Oeiicmeusi obecneyusarom Gopmuposanue
0a306bIX KOCHUMUBHBIX NPOYECcco8 odyuanwuxci (oceoeHue Mmemooos NO3HAHUS
OKPYIHCAIOUIe20 MUPA, NPUMEHeHUe JI02UYECKUX, UCCIe008AMEeNbCKUX ONepayull, YMeHUll
pabomams ¢ uHgpopmayueii).

ba3oBble JJornuyeckue aelcTBUA:

— BBIIBISITH M XapaKTEPU30BaTh CYIIECTBEHHBIE IPU3HAKKM MATEMAaTHYECKHUX
00BEKTOB, MMOHSATHUM, OTHOIIICHUN MEXTy TTIOHSATHSIMU;

— (QopMynmmupoBaTh OMpeeICHUS TOHSTHH; YCTaHABIMBATH CYIICCTBEHHBIM
MpU3HAK Kiaccu(UKalMKM, OCHOBaHUS JJIsi OOOOIIEHHUS] M CpPaBHEHHS, KpPUTEPUU
MIPOBOJIUMOTO AHAIU3A;



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

— YCIIOBHBIE; BBIABIATH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aHMOCBSI3U H
IPOTUBOpPEUMs B (paKTax, JaHHBIX, HAOIIOJICHUSAX U YTBEPKACHUSX;

— npeJyiaraTb KpUTEPUU JJIS BBISBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUNIA;

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

— pa3buparh JOKa3aTEeJbCTBA MAaTEMaTHUYECKUX YTBEPKACHUN (TpSAMBIE U OT
IPOTHUBHOTIO), IPOBOJUTH CaMOCTOSATEJIbHO HECJIOKHBIE J0Ka3aTeNNbCTBA
MaTeMaTHYeCKUX (akTOB, BBICTPAUBATh APTYMEHTAIMIO, MPUBOAUTH MPHUMEPHl H
KOHTPIPUMEDHI;

— O0OOCHOBBIBaTh COOCTBEHHBIE PACCYX ACHUS; BBIOMpPATh CIOCO0 pEIICHUS
y4ueOHOW 3ajaud (CpaBHHMBATh HECKOJIbKO BapUaHTOB pEIICHUs, BbIOMpaTh Hambosee
HNOAXOSIINNA ¢ YYETOM CaMOCTOSITENIBHO BbIICJIEHHBIX KPUTEPUEB).

ba3oBble uccieaoBare/ibCKue 1eiCTBUA:

— WCTIOJB30BaTh BOMPOCH KaK UCCIICI0BATCILCKII HHCTPYMEHT TIO3HAHUS;

— (opmynupoBaTh BOOPOCH, (PUKCUPYIOUIME MPOTUBOPEUHE, MpoOsIEMY,
CaMOCTOSITEITEHO YCTaHABIMBATH KICKOMOE U JJaHHOE, (OPMUPOBATH TUIIOTE3Y,

— apryMEHTHPOBAThH CBOIO MO3UIINIO, MHEHUE;

— TPOBOJAUTH IO CAMOCTOSITEIBHO COCTABJICHHOMY IIJIaHY  HECIIOXHBIH
SKCIIEPUMEHT, HEOOJIBIIIOE  HWCCIEIOBAaHME IO  YCTAaHOBJIEHUIO  OCOOEHHOCTEU
MaTeMaTH4YECKOro 00hEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIY COOOI;

— CaMOCTOATENTHHO (OPMYIUPOBATH OOOOIIEHUST W BBIBOJABI IO pPE3yJIbTaTam
MPOBENEHHOTO HAOJO/IEHUS, WCCIICOBAHUS, OIEHUBATH JOCTOBEPHOCTH MOJIYUYEHHBIX
Pe3yIbTaTOB, BHIBOJIOB M 000OIIEHUH; TPOrHO3UPOBATH BO3MOXKHOE pa3BUTHE TIpoliecca,
a TAKXKE BBIIBUTATH MPEATIONOKECHHSI O €T0 PA3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ unpopmanmeii:

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

— BbIOMpATh, AHAJIU3UPOBATH, CHUCTEMATU3UPOBATH U HMHTEPIPETUPOBATH
UHGOPMAIIMIO PA3IMYHBIX BUAOB U (POPM IPEICTaBICHUS;

— BBIOMpATh (hopMy IpencTaBiieHus HHOOPMAUU U WLTIOCTPUPOBATH pelIacMble
3a/1a4yu CXeMaMu, 1uarpaMmMaMu, THOUM rpaukoi U uX KOMOUHALIMSIMU;

— OLIGHMBATh HAJIEKHOCTh HH(POPMALIUY 10 KPUTEPUSIM, TIPEIOKEHHBIM YUUTEIEM
WM CPOPMYITMPOBAHHBIM CAMOCTOSTEIBHO.

2) Yuueepcanvnvie KOMMYHUKAMUGHblE oeticmeusi obecneyusarom
CcPOPpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCAL.



Oo0menue:

— BOCIIPUHUMATh M (HOPMYJIUPOBATh CYKJICHHS B COOTBETCTBHH C YCJIOBHSAMHU H
LICJISIMH OOIICHMS,

— SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX U MMHUCHMEHHBIX
TEKCTaxX, JaBaTh MOSCHEHUS IO XOAY PEIICHUS 3aJadl, KOMMEHTUPOBATH IMOTyYCHHBII
pe3ynbTaT; B X0Je 00CYXICHHS 33aaBaTh BOMPOCHI MO CYIIECTBY 00CYX)IaeMOU TEMHI,
POOJIEMBI, PEIIaeMON 3a/1a4H, BHICKA3bIBATh UJICH, HAIICIICHHBIC HA TTOMCK PEIICHHUS,

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

— B KOppeKTHOU (hopme hOpMyTHpOBaTh PA3HOTIIACHS, CBOU BO3PAKEHUS;

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

— CaMOCTOSITEIBHO BRIOMPATHh (JOPMAT BBICTYTUICHHUS C YIETOM 3a]1a4 TPE3CHTAITIN
U 0COOEHHOCTEH ayJUTOPHUH.

CorpyaHu4ectBo:

— TIOHMMaTh M UCIOJIb30BaTh MPEUMYIECTBA KOMAHIAHOW M WHAMBHUAYaJTbHOM
paboThI IIPU PEIICHUN YUYEOHBIX MaTeMaTHUECKHX 3a/1ay;

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

— 00001aTh MHEHHSI HECKOJIbKMX JIIOJICH; Yy4acTBOBaTh B TPYMIMOBBIX (popmMax
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 OOLIMII MPOIYKT MO KPHUTEPHUSIM,
c(hOpMyJIHPOBAHHBIM YYACTHUKAMH B3aUMO/IEHCTBUS.

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

Camoopranusanus:

— CaMOCTOSITEJIbHO COCTABIIATH IJIaH, AITOPUTM PEUICHUS 3a/1ayu (WA €ro 4acTh),
BBIOMpATh CHOCOO peIIeHHUS C Y4YETOM HUMEIOIIUXCA PECypcoB M COOCTBEHHBIX
BO3MOYKHOCTEHM, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM
HOBOW MH(pOpMAIIUH.

CaMOKOHTPOJIb:



— BJaJeTh Croco0aMu CaMONPOBEPKH, CAMOKOHTPOJIA Tpolecca M pe3yibrara
pelieHus: MaTeMaTHYeCKOH 3a1a4u;

— TPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTHh MpPHU PEUICHUM 3aJauu,
BHOCHTbh KOPPEKTHBBI B JESITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HalJIEHHBIX
OIMOOK, BBISIBJICHHBIX TPYTHOCTEH;

— OIICHMBATh COOTBETCTBUE pe3yJbTaTa ACSTEILHOCTH IOCTABICHHOW IENU U
YCIOBUSM, OOBACHATH MPUYUHBI JTOCTHKEHUS WM HEIOCTIDKEHHUS LN, HaXOIUTh
OIIMOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OMBITY.

HPEAMETHBIE PE3YJIBTATDBI S KJIACC

Yucna u éviuucnenun

[lonumMaTe U TPABWIBHO YNOTPEOJSATH TEPMHUHBI, CBS3aHHBIE C HATypaJbHBIMU
YUCIaMU, OOBIKHOBEHHBIMU U IECITUYHBIMU JPOOSIMHU.

[IpencraBisaTh HaTypaJIbHbIC YKCIIA B BUJIE CYMMBI Pa3psiAHBIX ClaracMbIX.

CpaBHUBATh U yHOPSIOYMBATh HAaTypaJbHBIE YHCIA, CPABHUBATH B MPOCTEUIINX
CiTy4asix OOBIKHOBEHHBIE IpOOH, JECATUUHBIEC TPOOH.

CoOTHOCUTH TOUKY Ha KOOPJMHATHON (YUCIOBOI) MPsIMOI C COOTBETCTBYIOIIUM €
YUCIIOM U W300pa)kaTh HaTypajbHbIE YMCIA TOYKAMU Ha KOOPJWHATHOM (YMCIIOBON)
IIPSIMOM.

BeimonHsaTh  apudMeTHYecKue JIEUCTBHS € HATypalbHBIMU  YHUCIAMH, 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 nna onpeneneHus, ACTUTCS JU HATypaabHOE
YHUCJIO HAa IAHHOE HaTypallbHOE YUCJIO.

CtpouTh NpU3HAKU JAEIUMOCTH HA OCHOBE U3BECTHBIX MpHU3HAKOB. OmnpeaensiTh

BU/JI YKCIA.

361K u 102uKa

Pacrio3HaBaTh BBICKA3bIBaHUS W OOIIWE YTBEPXKIACHHS, BBIPAKaTh WX B pPeUd
pa3HBIMHU CIIOCOOAMMU.

OmnpoBeprath ¢ MOMOIIBI0 KOHTPIPUMEDPA.

Jloka3bIBaTh 00IIME YTBEPIKICHUS JOCTYITHBIMHU CIIOCO0aMHU.

Pacro3naBaTh BBICKa3bIBaHHS O CYIICCTBOBAHHMHM, BBIpAXKaTh UX B PEUYM Pa3HbIMU
crocobamu, JOKa3bIBaTh C IOMOIINBI0 COOTBETCTBYIONIETO MPUMEPA U JOCTYITHBIM
CIocob0OM OMpOBEPraTh.

Jloka3bpIBaTh 00ITHE YTBEPKIACHHS CITOCOOOM Tiepedopa v BBEJICHUEM 0003HAYCHHIA.



Onpenensate paBHOCWIBHOCTD MTPEITIOKEHHM.

CtpouTh onpeAeneHus o puCyHKy.

BBITTONHATE PUCYHKH IO OINPEACIICHHUIO. 3alKChIBAThH
ONpEICJICHNE HA MATEMATHUYECKOM SI3BIKE.

Pewenue mexcmoswix 3aoau

AHanM3upoBaTh TEKCTHI 3a/1a4.

[TepeBoAHMTH C PyCCKOTO SI3bIKA HA MATEMATHUCCKHUI S3bIK.

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

AHanu3upoBaTh MaTeMaTHYECKyl0 MOJENb C LEJIbI0 OMpeeNieHusl crocoda
paboThI C HEM.

Pemate TekcTOBBIE 3amaud  apUMETHYECKHM CIOCOOOM H C  TIOMOIIBIO
OpraHU30BaHHOTO KOHEYHOTO Mepedopa BCEX BOZMOXKHBIX BApUAHTOB.

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

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

[Tonmp30BaThCS OCHOBHBIMH CIWHWIIAMH W3MEPEHUS: II€HBI, MAaCCHl; PACCTOSHHSI,
BpPEMEHU, CKOPOCTHU; BBIPAXKATh OJJHU €AMHUIIBI BETUYMHBI YEPE3 APYTHE.

W3BnekaTs, aHAMM3UPOBATh, OIIEHUBATh HH(POPMAITHIO, TPEACTABICHHYIO B
Tabnuile, Ha CTOJI0YATON quarpaMMe, UHTEPIPETUPOBATh MIPEICTABICHHbBIC JaHHBIC,
WCITIOJIb30BATh JJAHHBIC TIPU PEILICHUH 3a]1a4.

Haznaonaa zeomempusn

[Tonp30BaThCA TEOMETPUUECKUMU MOHATHUSIMHU: TOUYKA, MIPsAMasi, OTPE30K, JIyd, yToJ,
MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh mpUMEpPbl OOBEKTOB OKPYXKAIOMIEro MHpa, UMEMUX (opmy
U3YYEHHBIX TEOMETPUUYECKUX PUTYP.

Hcnonp30BaTh TEPMHUHOJIOTHIO, CBA3aHHYIO C YIVIAMHU: BEPIIMHA CTOPOHA; C
MHOTOYTOJIbHUKaMHU: yTOJI, BEPIIMHA, CTOPOHA, AUATOHAJb;, C OKPYXHOCTBIO: paauyc,
JIAAMETP, UEHTP.

N300pakath N3y4eHHBIC TeOMeTpUUecKre GUTYpPhl Ha HETMHOBAHHOM M KJIETYATON
Oymare ¢ MOMOIIBIO ITUPKYJIS U TUHEHKH.

Haxoauts 1imHbBI OTPE3KOB HENOCPEACTBEHHBIM U3MEPEHUEM C TOMOLIBIO JIMHENKH,
CTPOUTH OTPE3KU 3aJaHHOM JUJIMHBL, CTPOUTH OKPYKHOCTH 3aIaHHOTO paanyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB NPSIMOYTOJIBHUKA, KBajpara s HX
ITOCTPOCHHS, BBIYMCIICHUS IUIOIIAIA U IEPUMETPA.

Boluncnates  mepumeTp M IUIOWAAL  KBajApara, MpSAMOYToJIbHHMKA, (uUryp,
COCTaBJICHHBIX U3 MPSIMOYTOIHHUKOB, B TOM YHCIIe GUTYP, H300paKEHHBIX HA KJIETUYATOM
Oymare.



[lonp30BaTbCd OCHOBHBIMH METPUYECKHUMHU €IWUHULIAMH HW3MEPEHUS JJIMHBI,
IUIOIIAM; BBIPAXKaTh OJTHU €IUHULbI BEJIMUMHBI YepE3 IPYTHE.

Pacno3naBaTh mapasuienenumnen, KyO, MCHOIB30BaTh TEPMHHOJIOTHIO: BEpIIHMHA,
pedpo rpaHb, U3MEPEHHUSI; HAXOAUTH U3MEPEHUS Napailienenunena, Kyoa.

Boruancnsate 00béM KyOa, mMmapaiienenunena MO 3aJaHHBIM — H3MEPEHHUSM,
[10JIb30BAThCS €AMHUIIAMU U3MEpPEHUs 00bEMA.

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

6 KJIACC

Yucna u éviuucnenun

3HaTh W TOHUMATh TEPMHHBI, CBS3aHHBIC C PA3JIMYHBIMUA BHUJAMHU YHCEN U
Croco0amMu UX 3alucH, MEePEeXOJUuTh (€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.

BoInoNHATH, coueTas yCTHBIE U MUCbMEHHBIE TPUEMBI, apuMEeTHUECKUE JEHCTBUS
C HATypaJIbHBIMU W ILEJIBIMU YUCIAMHU, OOBIKHOBEHHBIMH W JICCSITUYHBIMHU JIPOOSMU,
IIOJIOKUTEJIbHBIMU U OTPULIATEIIbHBIMY YHCIIAMH.

BpuncnsATh 3HAYEHUS YKCIIOBBIX BBIPAXKCHWH, BBINOJHITH MPUKUJIKY U OLECHKY
pe3yJibTaTa BEIYUCIICHUHN; BBITIOJIHSThH IPE0Opa30BaHUs YUCIOBBIX BRIPAKEHHUI 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 MPSIMOYTOJIbHOW CUCTEME KOOPAMHAT C KOOPAMHATAMHU 3TOU
TOYKH.

OKpyTISATH 1EJIbIC YUCHA U JECATUYHBIC TPOOH, HAXOAUTH MPUOIMHKSHUS YUCET.

H3vik u nozuxa

CTpouTh OTpUIIAHUS YACTHBIX, OOIMUX BBICKA3bIBAHWM W BBICKA3bIBAHUU O
CYILIECTBOBAHUH.

CTpouTh OTPULIAHUS U 3AMIUCHIBATH UX C MOMOIIBIO KBAHTOPOB.

CTpouTh JIOTUUECKHE CIICIOBAHUS U OOpaTHBIC YTBEP KICHHUS.

YTOYHUTH TTOHATHE ONPEECIICHUS TOHITHI, UX CBOMCTB Y MPU3HAKOB.

CtpouTsh 1 J0Ka3bIBaTh PABHOCUIIBHOCTh YTBEPKICHUM.

CrtpouTh OTpHUIIaHUE CIIEIOBAHUS U OOPATHOTO YTBEPKACHHUS.

3anuchIBaTh OTPULIAHUS HA MATEMATUYECKOM SI3bIKE.

Crpouts norudeckoe cienoBanue. CTpouTh

PABHOCHUJIbHBIEC 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.

[Tonb30BaThCs MpU3HAKaMU JEIUMOCTH, PacKialblBaTh HaTypaJlbHbIE UYMCIIA Ha
IPOCTHIE MHOKUTEIH.

[Tonb30BaThCA MacITaOOM, COCTABJIATh HPOMOPLIUH U OTHOLIEHUS.

Hcnonp3oBaTth OYKBBI [JIsi 00O3HAUEHHUs YHCENl MPH 3alMUCH MaTeMaTUYECKUX
BBIPQXEHHUM, COCTaBIATh OYKBEHHBIC BBIpAKEHUS M (OPMYIIbI, HAXOAUTH 3HAYCHUS
OYKBEHHBIX BBIPA)KEHUH, OCYILIECTBIISISI HEOOXOAUMBIE MOACTAHOBKH U TPE0Opa30BaHUS.

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 337Ja4K BCEX M3YUYEHHBIX BUJIOB METOIOM YPaBHEHHUSI.

Pewienue mexkcmoeuwix 3a0au

Pemate MHOTOIIIArOBBIE TEKCTOBBIC 3a4a4H apU(PMETHUCCKHUM CIIOCOOOM.

Pemate 3amgaum, cBSi3aHHBIE C OTHOIICHHEM, MPOIOPIIMOHAIBHOCTHIO BEIIMYMH,
MIPOIICHTAMH; PeIlIaTh TP OCHOBHBIC 3a/1a9M Ha JPpoOU U TPOLeHThI. CTPOUTH (HOPMYIIBI
MPOCTOTO M CJIOKHOTO IMPOIEHTHOIO pocTa. Mcmonp3oBaTh B IMPOCTEHIMX —Cydasx
(GbOpMYyJIBI TIPOCTOTO M CJIOXKHOTO MPOIIEHTHOT'O POCTA IS PEIICHHUS 33729 Ha TIPOIICHTHI.

Pemate 3amaun, comepkamuye 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIMYHUHBI: CKOPOCTbD,
BpEMs, PACCTOSHHE, II€HA, KOJHMYECTBO, CTOMMOCTB; IPOHU3BOAMTEIBHOCTh, BpEMS,
00béMa pabOTBI, WCHONB3YS apU(PMETHUCCKUE JACHCTBHUSA, OIEHKY, TPUKHJKY;
M0JI30BATHCS SAUHUIIAMU U3MEPEHUS COOTBETCTBYIONTUX BEJIMUKH.

CocTaBnsaTh OYKBEHHBIC BBIPAYKEHUS 10 YCIOBHUIO 3a/1a4H.

N3Bnekats nHGOpMAIIHIO, TPEACTABICHHYIO B TAONINIIaX, HA IMHEWHOH, CTOJI0YATOM
WIM  KPYyroBOM  jJuarpaMMax, WHTEPHPETUPOBATH  MPEACTABJICHHBIC  JAHHBIC,
WCITOJIB30BaTh JJAHHBIC TIPH PEIICHUH 3a]1ad.

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

Haznaonaa zeomempus



[TpuBoauTe mnpuMepsl OOBEKTOB OKPYXKAIOIIETO MHUpa, HMEMUX (opMy
U3Y4YEHHBIX T€OMETPUUECKUX IUIOCKUX U IPOCTPAHCTBEHHBIX (PUTYp, IPUMEPHI PaBHBIX U
CUMMETPUYHBIX QUTYP.

N300paxaTh ¢ MOMOIIBIO LIUPKYJIS, JIMHEWKHU, TPAHCIIOPTHPA HA HEIMHOBAHHON H
KJIET4aTO OymMare H3yueHHBIC MIOCKHE TeoMeTpuueckue (PUrypbl U KOH(UTYpaIuH,
CUMMETpPUYHBIE (DUTYPBHI.

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

HaxoauTs BEIMUMHBI YTII0B U3MEPEHUEM C TIOMOIIbIO TPAHCIIOPTUPA, CTPOUTH YTJIbI
3aJaHHOM BEJIMYMHBI, ITOJB30BATHCA MPHU PEUICHUM 3a1ad TPagyCHOM MEpPOU YTJIIOB;
pacro3HaBaTh HAa YEPTEKAX OCTPBIN, IPSIMOM, pa3BEPHYTHIN U TYIIOH YIJIBI.

BbluucnsaTe  AJIMHY  JIOMAaHOM, TIEPUMETP MHOTOYIOJIbHUKA, IOJb30BATHCS
EAMHUIIAMU HU3MEPEHMS JUIMHBI, BBIPAXKaTh OJHU €IWHULBI M3MEPEHHs UIMHBI Yepes3
TpyTHE.

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

BoruucnaTs miomanb (GUryp, COCTaBICHHBIX M3 MPSIMOYTOJbHUKOB, UCIIOIb30BATh
pa3OuveHne Ha NPSIMOYIOJbHUKH, Ha paBHblE (UIYpHl, JIOCTpaHMBaHUE 10
IPSIMOYTOJIBHHKA.

[Tonb30BaTbCS OCHOBHBIMU €IMHMIIAMH W3MEPEHMS IUIOIIAIU; BbIPAXaThb OJHU
€AMHUIIBI U3MEPEHMSI IUIOIIA/IA YEPE3 APYTHE.

Pacno3HaBaTh Ha MOJENSIX U H300paXEeHUSX MNUpaMUAy, KOHYC, IMJIMHID,
UCI0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIUHA, peOpO, FPaHb, OCHOBAaHUE, Pa3BEPTKA.

N3o0paxkath Ha KjIeT4aTOl OyMare mpsIMOYTOJIbHBIN Mapasuie/Ienues.

Boruucnsate 00bEM  IPsIMOYTOJIBHOTO Mapajuienenunena, Kyoda, MOIb30BaThCA
OCHOBHBIMH €JIMHULIAMH HM3MEpEeHUs 00bEMA; BBIpaXKaTh OJHHM €IWHUIIBI HU3MEPEHHUS
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.
3HAaYEHUE BBIPAKECHMSL. 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
POCCHUHCKMX  MaTeMaTUKOB U
1.7 |06mue yTBepKACHNUA. 1 pPOCCUICKOMN MaTeMaTU4eCKOU
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 BBIPAKEHUS; OPSAIOK JEHCTBUN. 5
28 Jlenenne HarypalbHbIX uMcen. JlemeHue ¢ 5
| ocTaTKOM.

becenpl, HampaBieHHbIE Ha
NPE/ICTaBICHUE O MaTeMaTUYeCKUX
OCHOBax (bYHKIMOHUPOBAHUS
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, mpsiMasi, 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 H 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 | CMmemiaHHOE YHCIIO. 5
VYueOHble 3a7a4H,
OCHOBHOE CBOWCTBO APOOH. HaTpaBlCHHBIE HA OpHEHTAINIO 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/




CroxeHne U BbIYUTaHUE OOBIKHOBECHHBIX

eé Pa3sBUTUA W 3HAYUMOCTH OJIA

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 Ja4M 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, €MHHIIBI H3MEPEHHUS 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 HEONPECNEHHOCTH,  |https://resh.edu.ru/su
TNOBBIICHUIO  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; 172 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 | Pemrenne TEKCTOBBIX 3a/1a4, COAEPIKAIIUX JIPOOH. 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
HEO0OXOAMMOCThIO B (hOpMUPOBAHUHT
7.3 | Mozaenu mpoCTpaHCTBEHHBIX TEll. 1 HOBBIX 3HAaHWUH, B TOM 4YHUCIE
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 TapaslIe/euIe1a 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. BeipaxkeHus ¢ 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 JEHUCTBUS C MHOIO3HAYHBIMH

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 | JlemeHne ¢ 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 MaTeMaTH4IeCKX | subject/12/6/
33 PaCCTOjIHI/Ie MEXTY ABYMS TOT-IKaMI/I: OT TOYKH JI0 . 00BEKTOB, 3amau, peleHHi,
9 | mpsAAIMO#A, JUTMHA TTyTH HA KBAJPATHOMN 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 So 5 Ha OpHUEHTAIMI0O B JIESATEIILHOCTU Ha
: paBHEHHE U YIIOPsIOYMBAHUE APOOEi. 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 IIMBWIM3ALMK, OBJIAJICHUEM
Beruncnenue npoieHTa ot BETUYUHBI M BEJIMUUHBI SA3BIKOM MaTCMaTHKH 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
HAa  pa3BUTHE CIOCOOHOCTEH K
SMOLMOHAIBHOMY M 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 TIPEUIOKEHUH.

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
COBMECTHON JEATEIBbHOCTH HOBBIE
3HAHUS, HaBBIKM U KOMIIETEHLIUU M3
OIbITa IPYTHX.

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




Hroro no pazueny: 19

Paznen 7. Harnsaanasa reometpus. PUrypbl Ha JIOCKOCTH (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 4YHCIE paHee HEU3BECTHBIX
7.4 | Buzsl TpEyroJibHUKOB. 1 0CO3HABATH ¢ £HHHTH o 6CTBCHHI)I); 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, peleHuH,
8.4 | [TonoxuTenbHBIE U OTPHULIATEIILHBIC 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. [lpencraBiienne 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 paccyxieHuii, ymenmoo  Bumerp | Nttpsi//resh.edu.ru/
MaTeMaTHYECKUE 3aKOHOMEPHOCTH B subject/12/6/
9.4 | Ilpaktrueckas padora «IlocTpoeHune auarpaMm. 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 H3MEPEHUS 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. | IToBTOpeHNE OCHOBHBIX MOHITHIA 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'., Ilononckuii B.b., SAxup 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",;

IOUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH 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 1A ITPOBEAEHW A JIABOPATOPHBIX U ITPAKTUYECKUX PABOT



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

INOACHUTEJIbBHASA 3AIINCKA

AnreOpa sIBIsIETCS OJHUM M3 OIMOPHBIX KypCOB OCHOBHOTO OOIIET0 00pa30BaHUS:
OHa o0ecIeuynBaeT M3yYCHHE APYTUX TUCIUIUIMH KaK €CTECTBEHHO-HAYYHOTO, TaK
TYMaHUTAPHOTO IUKJIOB, €€ OCBOCHUE HEOOXOAMMO JJIsl TIPOJOJDKEHUS 00pa3oBaHUsS U
JUIsl TIOBCEAHEBHOM >ku3HU. Pa3Butre y 0Oy4arolmuxcsi HAay4HbIX MPEJICTABICHUNA O
MPOUCXOXKJIEHUH U CYIIHOCTU ajreOpandeckux aOcTpakiuii, crnocode OTpakeHHs
MaTeMaTUYECKOW HAyKOW SBJIGHMM M TIPOIIECCOB B MPUPOAEC U OOIIECTBE, POJHU
MaTEMaTHYECKOTO MOJCIMPOBAHUS B HAyYHOM IMO3HAHWH M B TIPAKTHKE CITOCOOCTBYET
(GOpPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS W KAYECTB MBIIUICHUS, HEOOXOMMMBIX IS
ajanTaiyy B COBpeMEHHOM Lu(poBoM oOmiectBe. M3yuenue anreOpsl obecreurBaet
pa3BuUTHE yMeHUsi HaOI0JaTh, CpPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOH
JEUCTBUS, BBIBOIBI, (OPMYIUPOBaTh yTBepkaeHUsA. OCBOCHHE Kypca anreOpbl
o0OecrieuynBaeT pPa3BUTUE JIOTMUECKOTO MBINLICHUS OOY4YaroIIMXCA: OHHM HUCIOJIb3YIOT
NEAYKTUBHbIE W HMHAYKTHBHBIE pACCyXXJIE€HUS, OO0OOIIEHHE M KOHKPETU3AIHIO,
abctparupoBanue 1 aHanoruto. O0yueHue anredpe mpeanoaaraeT 3HauuTeIbHbIN 00bEM
CaMOCTOSTEILHON NEATEIRHOCTH OOYYAIOIINXCS, TTOITOMY CaMOCTOSTEIILHOE PEIICHUE
3a/1a4 00yJarOIIMMHUCS SBJISCTCS peann3alueil AeITEIbHOCTHOTO MTPUHITUIIA OOy ICHHS.

B ctpykType mporpammbl yueOHOTo Kypca «Anredpa» yriayOon€HHOTO U3y4YeHHS
OCHOBHOE MECTO 3aHUMAIOT COJEp)KaTeIbHO-METOAUYeCKue JuHuM: «Yucna wu
BBEIYHCIICHUSY, «ANTeOpandecKkue BBIpAKEHUS», «YPaBHEHUS W HEPaBEHCTBAY,
«Dynkmumy. Kaxnas w3 3TUX cofepkKaTebHO-METOMYSCKUX JIMHUN pa3BUBACTCSA Ha
MPOTSHKEHUU TPEX JIET U3YUCHHUS Kypca, B3aUMOJCUCTBYSI C APYTHMH €Tr0 JUHUSMU. B
X0Jle U3Yy4YeHHsS Kypca OOydYaromuMmcs TPUXOAUTCS JIOTUUECKH  PacCyKIaTh,
UCIIOJIb30BAaTh TEOPETUKO-MHOXKECTBEHHBIM SI3bIK. B CBSI3M € 3TUM B MporpaMmy
y4eOHOTO Kypca «Anredpa» BKIFOYCHBI HEKOTOPBIC OCHOBBI JIOTHKH, MPEACTABICHHBIC
BO BCEX OCHOBHBIX pa3jellax MaTeMaTHYECKOTO OOpa3oBaHHMS M CIIOCOOCTBYIOIITHE
OBJIAJICHUIO OOYYarONIMMHUCS OCHOB YHHBEPCAIHHOTO MAaTEMAaTHYECKOTO  S3BIKA.
CopeprkaTeabHOW B CTPYKTYPHONU OCOOCHHOCTBIO YUEOHOTO Kypca «Anredpay sSBIeTCS
€ro UHTETPUPOBAHHBIN XapaKTep.

Conepxxanue muHuM «Yucna v BBIYUCICHUSD CIYKUT OCHOBOW JIJIs JallbHEHIIETO
U3YYCHUS MATEMATHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYarONIUXCS JOTHYCCKOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHUS TOJb30BATHCS AJITOPUTMaMHU, a TaKkKe
MPUOOPETEHUIO MPAKTHYECKUX HABBIKOB, HEOOXOIUMBIX IJISi TIOBCEAHEBHOM KU3HHU.
Pa3BuTue MoOHATHS O 4YHCIIE HA YPOBHE OCHOBHOI'O OOIIEro o0pa3oBaHUs CBSA3AHO C



paIMOHAIBHBIMUA W WPPAMOHATBLHBEIMU YHCIIaMH, (OPMUPOBAHUEM TPEACTABICHUNA O
JICHCTBUTEILHOM YHUCIIE. 3aBEPIICHUE OCBOCHHUS YHCIOBOU JIMHUN OTHECEHO K CPETHEMY
o01ieMy 00pa3oBaHUIO.

Copnepskanue OBYyX anreOpandyecKux JIMHUM — «ANredpanueckue BBIPAXKEHUS» U
«YpaBHEHHMsI W HEPABEHCTBA» CMOCOOCTBYET (HOPMHUPOBAHUIO Yy OOyYarOIIMXCS
MaTeMaTHYECKOTO armnapara, HeoOX0JUMOT0 JJIsl PEIICHUS 33/1a4 MaTEMaTHKHU, CMEKHBIX
IPEIMETOB U OKpY>Karouleil peasibHOCTU. Ha ypoBHE OCHOBHOro oOmIero oopa3oBaHUs
y4eOHbI MaTepuan TPYNIUPYETCS BOKPYT paIlMOHANIBHBIX BbIpaKEeHUU. 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 MBIIUICHHUS,
HEOOXOJMMOro, B YacCTHOCTH, JUIsI OCBOCHHSA Kypca HH(POPMATHKH, U OBIAJCHHE
HaBBIKAMM  JIEYKTUBHBIX paccyxaeHuil. IlpeoOpaszoBanue CHUMBOJBHBIX (opm
CHOCOOCTBYET  Pa3BUTUIO BOOOpa)KEHMs, CHOCOOHOCTEH K MaTeMaTH4YECKOMY
TBOPYECTBY.

Conepxkanue (PyHKIHUOHABHO-IpadUueCKON JIMHUM HalleJICHO Ha IMOJyYCHHE
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 Pa3INyuHbIC BBIPA3UTEIBHBIC CPEICTBA SI3bIKA MATEMATHKU — CJIOBECHOTO,
CUMBOJIMYECKOTO, TpauuecKkoro, BHOCUT BKJIaJ B (pOpMHUpOBAHUE MPEICTaBICHHUNA O
POJIM MaTEMAaTUKH B Pa3BUTUHU IIUBUIIU3AIMH U KYJIbTYPHI.

YrnyOon€éHupli Kypc anreOphl XapaKTepU3yeTcs HM3yUYCHHUEM JIOMOJIHUTEIHLHOTO
TEOPETUUYECKOrO armapara ¥ CBA3aHHBIX C HUM METOJIOB pElIeHHs 3anad. AnreOpa
SBJISIETCSA SI3BIKOM JIJII ONMUCAaHUSI OOBEKTOB U 3aKOHOMEPHOCTEH, CIIyKUT OCHOBOM
MaTeMaTHUeCKoro MozenupoBanusa. [Ipm sTomM camu OOBEKTHI MaTEMaTHUYECKHUX
YMO3aKJIFOUCHUI U MPUHATHIE B anreOpe mpaBuiia MX KOHCTPYUPOBAHUS CIIOCOOCTBYIOT
dbopMHupOBaHUIO yMEHUW OOOCHOBBIBaTH W JOKa3bIBaTh CYXKIEHUS, Pa3BUBAIOT
MaTEeMaTHYECKYI0 WHTYHUIHIO, KPATKO M HATJISHO PACKPBIBAIOT MEXaHU3M JIOTHUCCKUX
MOCTPOCHUH U yuaT uX MpuMeHeHuto. Tem campiM anredpa 3aHMMAaeT OJHO U3 BEIyIINX
MECT B JOPMHUPOBAHUHU HAYIHO-TEOPETHUECKOTO MBIIIUICHUS 00YyJarOIIUXCsl.

CornacHo yueOHOMY IUTaHy B 7—9 Kiaccax m3ydaercs yueOHbIH Kypc «Anredpay,
KOTOPBIN BKJIIOYACT CICAYIOMME OCHOBHBIE pasfenbl cojepxkanus: «Yucna u
BBIUUCIICHUS», «ANTeOpandeckue BBIpaXEHUS», «YpPaBHCHHS H 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

Panmonanpabie uncia. CpaBHEHUE, YIOPSIOYMBAHUE U apU(PMETUICCKUC TCUCTBUS
C pallMOHAIBHBIMU YUCIaMU. YHCIIOBas IpsiMast, MOYJIb YHACIIA.

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

Pemienne TEKCTOBBIX 3ajad apupMETHYeCKUM crocoboM. Pemenue 3amau u3
peaqbHOM MPaKTUKU HAa 4YacTH, Ha JAPOOHU, HA MPOIEHTHI, MPUMEHEHUE OTHOIICHUU U
IPOMOPLMI MPU PELICHUU 3aJay, peuleHue 3a7ady Ha JABWKEHHUE, padoTy, MOKYIIKH,
HAJIOTU.

HenumocTb nenbix ynces. CBOMCTBA JETUMOCTH.

[IpocTeie u cocTaBHbIC yncaa. YETHpIE U HEUETHBIE ynchaa. [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.

HauGonpmmii oOumii 1enuTesnb W HauMEHbIIee O0Ilee KpaTHOE JIBYX 4YHCEN.
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. TokaecTBEHHbIE MPeOOpa3OBaHUSI ANTreOpPanvyecKuX BBIPAKECHUM.
Jloka3aTenbCTBO TOXKIECTB.

Opnnowrensl. OqHOWIEH CTaHAAPTHOTO BUa. CTENEHb OJHOWICHA.

MHorounensl. MHOTOUJIEH CTaHAAPTHOTO BUa. CTeneHb MHOTowieHa. CloXeHue,
BBIYMTAHKE, YMHOXKEHHUE U JIEJICHHE MHOTOWICHOB. [[peoOpazoBanue 11e710T0 BhIpaKEHUS
B MHOrowieH. Kopau MHOTOUNIEHA.

DopMyJIbl COKPAIIEHHOTO YMHOXEHUS: KBapaT CYMMBI U KBaJpaT pa3HOCTH ABYX
BBIpaXEHUN, Ky0 CYMMBI U Ky0 pa3HOCTH JBYX BBIpaXEHUU, PAa3HOCTh KBAJIPaTOB JABYX
BBIPAKECHUN, IPOU3BEACHUE PA3HOCTH M CYMMBI JBYX BBIPAXEHHU, CyMMa U Pa3HOCTh
KyOOB JIByX BBIpaXCHHIA.

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

YpaBHeHMs U HEPABEHCTBA

VYpaBHenue ¢ onHoi nepemeHHOl. KopeHb ypaBHeHus. CBOWCTBa ypaBHEHHU C
OJIHOM TepeMEHHOW. PaBHOCMIBHOCTH ypaBHEHUW. YPABHEHHE KAaK MaTeMaTHYECKas
MOJIEJIb PEATBHOU CUTYALUU.



JInHeliHO€E ypaBHEHUE C OJHOM NTEPEMEHHON. YNCII0 KOPHEN JIMHEMHOTO YPaBHEHMUS.
Pemienre TeKCTOBBIX 3a7ja4 C MOMOUIIBIO JINHEWHBIX ypaBHEHUU. JIMHENHOE ypaBHEHUE,
COJZIeprKallee 3HaK MOJTYJIS.

VYpaBHeHHE C JByMsl NEpEMEHHBIMHU. ['pa@uK JIMHEHMHOro ypaBHEHUS C JBYMS
nepeMeHHbIMU. CUCTEMBI JIMHEWHBIX YPAaBHEHUH C ABYMs II€pEMEHHbIMU. | 'papuueckuii
METOJI PELICHHs] CUCTEMBI JIMHEWHBIX YpaBHEHUN C ABYyMs NEpeMEHHbIMH. Pemenue
CUCTEM JIMHEHHBIX YPAaBHEHH C JByMs NEPEMEHHBIMH METOJIOM IIOACTAaHOBKU H
METOOM clIokeHusA. CucTemMa JIByX JUHEHHBIX YPAaBHEHUU C JBYMs IIEPEMEHHBIMU KaK
MOJIEJIb PEANIbHON CUTYyalUH.

DyHKUIMHA

Koopaunara Toukm Ha mnpsmou. Uucnosele npoMexyTku. PaccTosiHne Mexmay
JIBYMsI TOUKaMU KOOPAUHATHON IPSIMOM.

[IpsimoyronbHass cuctema KoopAauHar. AOcuucca UM OpAUHATa TOYKA Ha
KOOpAMHATHON miockocT. Ilpumepsl rpadukoB, 3agaHHbIX (Qopmyiaamu. YUtenue
rpauKOB peabHbIX 3aBUCUMOCTEN.

OYHKIMOHAIBHBIE 3aBUCHUMOCTH MEX1y BenuunHaMmu. llonstue QyHKuu.
OyHKIUS KaK MaTeMaThyeckas MOJENb peanbHoro mnpouecca. O0macTb onpeneacHus u
oOnacTh 3HaueHu Pynkimu. CriocoObl 3ananus Qysukiuu. ['paduk dynkuuu. [Toustus
MakCcUMyMa ¥ MHHMMYMa, BO3pacTaHds M YObIBaHUS Ha NpUMEpax peabHbIX
3aBUCHMOCTEM.

JIuneiinas ¢ynkuus, e€ cpoicta. ['paguk nuHeitHoit pyHkuuu. I'paduk pyHKum
y = |X|. KycouHo-3a1aHHbIe (yHKIIHH.

8 KVIACC

Yuciia 1 BBIYUCTIEHUSA

KBaaparueie kopHU. ApupMETHYECKUN KBAJAPATHBI KOPEHb W €ro CBOMCTBA.
[TonsiTHE MppallMOHAIBLHOTO YKcia. JIecTBUS ¢ HppalMoHaIbHBIMU ynciaMu. CBONMCTBA
JEUCTBUM C UPPALMOHANIBHBIMY YnciaaMu. CpaBHEHNE HPPAMOHATIBHBIX YHCEIL.

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

HeiictBus ¢ ocratkamu. Ocrtatku creneHen. [I[pumMeHeHne OCTaTKOB K PEIICHUIO
YPaBHEHUM B LIEJIBIX YMCJIAX U TEKCTOBBIX 3a7ay.

Pa3zMepbl 0OBEKTOB OKpYyXalomiero Mupa, JJIMTEIbHOCTh IPOIECCOB B
oKpy:katoeM mupe. CTaHIapTHBIN BUJ YHCIIA.

AnredpanvecKue BbIPaKEeHUSA

AnreOpandeckas npoOb. JlomycTumple 3HAYEeHHs TIEPEMEHHBIX B JPOOHO-
palMoHaNbHBIX BhIpakeHUsIX. OCHOBHOE CBOMCTBO anredpanueckoi apoou. CioxeHue,



BbIUWTAaHUE, YMHOXKCHUE U JIeJIeHne anreOpanyeckux Apode. Boiaenenue nemnoi yactu
anredpandeckon Apoou.

PaunonanbsHbie BbIpaxkeHus. TOKIECTBEHHbIE NMPeoOpa30BaHUs pPalMOHATBHBIX
BBIPAKCHUM.

JlomycTrMble  3HAY€HUs  IIEPEMEHHBIX B BBIPAXKEHUSAX,  COJEPIKAIINX
apumeTnyeckue KBaJpaTHbIE KOpHU. TOXIEeCTBEHHBIE MPEOOpPa30BaHUs BHIPAKCHUIH,
coJieprKaux apupMeTuyecKrue KBapaTHbIe KOPHHU.

Crenenp ¢ uenslM mokaszaTesieM M e€ cBoiicTBa. IIpeoOpazoBaHue BbIpakeHUM,
COJIEpKAIlNUX CTEIICHHU.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue. @opMyra KOpHEN KBAIPATHOTO ypaBHEHMs. KonnuecTBo
JNEWCTBUTEIBHBIX KOPHEW KBaJApaTHOrO ypaBHEHHs. Teopema Buera. YpaHeHwus,
CBOAMMBIEC K JIMHEWHBIM YPaBHEHMSM WM K KBaJgpaTHbBIM ypaBHEHMsM. KBagpatHoe
YpaBHEHUE C mapaMmeTpoM. PelleHne TEKCTOBBIX 3aJad € MOMOUIBIO KBaJpaTHBIX
YPaBHEHUM.

JpoGHO-panimoHanbHble ypaBHEHM. Pelienne qpoOHO-pallnoOHaIbHBIX YPaBHEHUN.
Pemenne TEKCTOBBIX 3aJad € TOMOLIBIO APOOHO-pAallMOHANBHBIX YpPaBHEHUI.
I'padmueckas MHTEpIpETALUsl yPAaBHEHUH C IBYMS IEPEMEHHBIMU.

Uucnosele HepaBeHCTBA. CBOKCTBA YMCIIOBBIX HEPABEHCTB.

HepaBenctBo ¢ nepemenHoi. Ctporue u HecTporue HepaBeHCTBA. CIIOKEHUE H
YMHOXXEHHE  YHCIOBBIX  HepaBeHCTB. OIICHMBAHME  3HAYEHUS  BBIPAKCHHS.
Jloka3aTenbCTBO HEPABEHCTB.

[IoHsTHE O pEelIEeHMH HEPABEHCTBA C OJHOU NMEPEMEHHOM. MHOXKECTBO pelIeHUuN
HEpaBEHCTBA. PaBHOCHUIIbHBIE HEPABEHCTBA.

JIuHeliHOE HEpaBEHCTBO C OJHOW IEPEMEHHOW M MHOXKECTBA €ro PEIICHUMU.
Pemrienne ITMHENHBIX HEPABEHCTB € OAHOM mepeMeHHOW. CHUCTEMBI M COBOKYITHOCTH
JIMHENHBIX HEPABEHCTB C OJHOM MEPEMEHHON. PelleHne TeKCTOBBIX 3aay ¢ MOMOIIBIO
JIMHENMHBIX HEPABEHCTB C OJTHOM NIEPEMEHHOM.

DOyHKIUU

OO6nactp omnpeneiaeHUuss U MHOXKECTBO 3HaueHM (yHkuuu. CrnocoObl 3agaHus
¢bynkumid. I'paduk dynkuu. Yrenue cBoicTB GyHKUMU no e€ rpaduky. [lpumepbr
rpadukoB GyHKIHMA, OTPAKAIOMIUX PEeATTbHBIE MPOIECCHI.

Jluneninas  yuknusa. DyHKIUM, ONMUCHIBAKOIMUE TPSMYyI0O W 00OpaTHYIO
MPOTNOPIIMOHANIBHBIE 3aBUCUMOCTH, UX IpaduKH.

Oynxupn Y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| n ux cBoiictBa. Kycouro-
3a/laHHble QYHKIIUU.

9 KITIACC



Yuciia 1 BBIYMCICHUS

Kopens N-ii ctenenu u ero cBoiictBa. CTENeHb C palMOHAIBHBIM [TOKA3aTeNIeM U €€
CBOMCTBA.

AnredOpanveckue BbIPAKEHUS

ToxecTBEeHHbBIE IPEOOPA30BAHUS BEIPAKEHU, COJIEPKAIINX KOPEHb N-I CTENEHHU.
ToxecTBeHHbIE TPEOOPa30BaHUs BEIPAXKEHHI, COAEPIKAILUX CTENEHb C pallMOHAIbHBIM
IIOKAa3aTeJIeM.

KBazapatHsiil TpéxuneH. KopHu kBagpaTHOro TpéxwieHa. Pa3noxeHne KBaIpaTHOTO
TpEXUJICHA Ha JINHEWHBIE MHOKUTEIIN.

YpaBHeHHS U HEPABEHCTBA

bukBanpatasle ypaBHeHHs. [IpuMepbl NpUMEHEHH METOJOB pPAaBHOCUIIBHBIX
npeoOpa3oBaHui, 3aMEHbl IIEPEMEHHOW, Tpauyeckoro MeTojJa MpU PEUICHUU
ypaBHEHUH 3-i U 4-11 CTEIIEHEM.

Pemenue qpoOHO-paliuOHAIBHBIX YPaBHEHUH.

Pemenne cucrteM ypaBHEHUH C JBYMsS NEPEMEHHBIMH. PelieHne mpocTenmmx
CUCTEM HEJIMHENHBIX YPaBHEHU ¢ IByMs nepeMeHHbIMU. [ paduueckuii MeTos pereHus
CUCTEMBI HEJIMHEHWHBIX YPaBHEHUN ¢ JBYyMs ITepeMeHHbIMU. CrcTeMa JBYX HEJIMHEWHBIX
YPAaBHEHUH C IBYMsI IEPEMEHHBIMU KAaK MOJIEIb PEAIbHOM CUTYaLINH.

YucnoBele HepaBeHCTBA. PemieHue IMHEWHBIX HEpaBEHCTB. JlOKa3aTenbCTBO
HEPABEHCTB.

KBanparHele HepaBeHCTBA ¢ OJHOM IepeMEHHOW. PemeHue KBaapaTHBIX
HEPaBEHCTB Ipa)MyeCKUM METOJIOM M METOJIOM MHTEpBaJIOB. MeToa MHTEPBAJIOB AJIs
paluMOHAIBHBIX HEpaBEHCTB. [IpocTeiie HepaBeHCTBA C TapaMeTPOM.

Pemienne TEKCTOBBIX 3a/1a4 € TOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ [1ByMs IlepeMEHHBIMM. PellleHHe HeEpaBeHCTBA C JBYMs
nepeMeHHbIMU. CuCTeMBbl HEpaBEHCTB C JAByMsl mepeMeHHbIMU. ['paduueckuit meron
PELIEHNS] CUCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMU.

DOyHKIUU

Oyukius. CBoilcTBa PyHKIMI: HyIM (QYHKIHUH, MTPOMEKYTKH 3HAKOTIOCTOSIHCTBA
GyHKLIMH, TPOMEXKYTKA BO3pacTaHus U yObIBaHUS (YyHKUHUHU, YETHBIE UM HEUETHBIC
byHKIIMH, HanOOJIbIIIEe M HAMMEHBITIEE 3HAUCHUS (DYHKIIUU.

KBaaparnunas ¢yskius u e€ coiictBa. Vcnons30BaHue CBOMCTB KBaAPaTUYHOM
byukiuu s pemieHust 3agad. lloctpoenue rpaduka KBaapaTUYHON (DYHKIUU.
[Tonoxxenue rpadguka KBaApaTUUHOW (PYHKIIUU B 3aBUCUMOCTH OT €€ KO3 (DUITMEHTOB.
I'paduxu Gpynkumii Y =ax2, y = a(x — m)?u y = a(x — m)? +n. Ioctpoenue rpahukos
GyHKIHIA ¢ TOMOIIBIO Pe0Opa3oBaHUM.

JHpobno-nuneiinas ¢pynkius. MccnenoBanue QyHKIIHIA.

@Oynkuus Y = X" ¢ HaTypaTbHBIM TIOKa3aTesneM N u e€ rpaduk.



YucaoBblie MOCI€A0BATEILHOCTH U MIPOTPECCUH

[TonsiTne uwWcnoBOM  mociemoBaTeabHOCTH. KOHEYHbIE W OECKOHEUHBIC
IIOCJIEA0BATEIBLHOCTH. OrpannyeHHas IIOCJIEA0BATEIBHOCTb. MOHOTOHHO
BO3pacTaroas (yObIBaro11as) MOCJIEI0BATENBHOCTD. Cnoco6s1 3a/1aHUs
MOCJIEIOBATEILHOCTH: OMUCATEIbHBIN, TAOIMYHBIN, C TOMOIIbIO (GOPMYJIBI N-TO YIICHA,
PEKYPPEHTHBIN.

Apudmernueckass W TeomeTpuyeckas — mporpeccuu.  CBOHCTBa — YJICHOB
apupMEeTHYECKOH H  TreoMeTpuyeckol mporpeccuit. @Dopmysbl N-ro  yjeHa
apu(pMETHYECKON U reoMeTpruuecKoi mporpeccuii. @opMyIibl CyMMBbI IEPBHIX N YJIEHOB
apu(pMETUYECKON U reoMEeTpUUECKO mporpeccuil. 3ajlayu Ha MPOLEHTHI, OAHKOBCKHE
BKJIAJIbI, KPEJIUTHI.

[IpencraBienrne O CXOOUMOCTH  IOCJIENOBATEIBHOCTA, O CYMMHPOBAaHHU
O0eCKOHEYHO yObIBAIOIIEH T€OMETPUUECKON TTPOTPECCHUH.

Meron matematuueckon nHaykuuu. [Ipocreimme 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
XapaKTEepU3yTCA B YACTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

MIPOSIBIICHUEM HMHTEpEca K MPOIUIOMY W HACTOSIIEMY POCCHICKOW MaTEMAaTHKH,
LIEHHOCTHBIM OTHOIIECHUEM K JOCTHKEHUAM POCCUHUCKUX MAaTEMaTUKOB U POCCUHCKOU
MaTeMaTUYECKOW IIKOJbI, K HCIOJIb30BAHUIO ATUX JIOCTUXKEHUM B APYTrUX HayKax W
MPUKIIAJAHBIX cdepax;

2) rpamaaHCKOro M yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

TOTOBHOCTBIO K BBIMIOJHEHHUIO 00sI3aHHOCTEHN IpakIaHNHA U peau3alliu ero npas,
MPEACTABICHUEM O MAaTeMaTUYECKUX OCHOBaxX (DYHKIMOHUPOBAHUS Pa3TUYHBIX
CTPYKTYp, ABJICHUH, IPOLIEAYP TPAKIAHCKOTO 00I1IecTBa (HAIIpuMep, BEIOOPHI, OTIPOCHI),
TOTOBHOCTBIO K OOCYXKICHUIO OSTUYECKUX IMPOOJEM, CBS3aHHBIX C MPAKTHUYECKUM
MIPUMEHEHUEM JIOCTMKEHHM 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 TPOTSIKEHUU BCEW SKU3HU JJIA YCIEHNHOW mpodeccroHaTbHON
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:

CIIOCOOHOCTBIO K OMOIIMOHAJIBHOMY W JCTETHYECKOMY  BOCIPHSITHIO
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 pa3BUTUSI YeJOBEKa, MPUPOJALI U OOIIECTBA,
MOHMMAaHUEM MaTEMaTUUEeCKON HayKHu Kak c(epbl YeJIOBEUECKON JACATEILHOCTH, ITAMOB
e€ pa3BUTUS M 3HAYMMOCTU ISl PA3BUTUS IMBWIM3ALWH, OBJIAJECHUEM S3bIKOM
MaTeMaTUKM W MareMaTH4YeCKOW KyJIbTypol Kak CpeJACTBOM TO3HAaHHUS MHpA,
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 *HU3HU (370pOBOE MUTAaHUE, COAJaHCUPOBAHHBIN 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 MAaTEMaTHYECKUX 3HAHUM U1 pelIeHus 3a7ad B
00J1acTH COXPaHHOCTU OKpY>KAlOIIEeH Cpeibl, MJIAHUPOBAHUS MOCTYNKOB M OLEHKU HX
BO3MOXKHBIX TIOCHEACTBHM ISl OKPYXKAlOLIEW Cpelpl, OCO3HAHUEM IIOOAIBHOIO
XapakKTepa 3KOJOTUYECKHUX MPOOJIEM U IyTeH UX pelIeHUS;

8) apanTanumu K M3MEHAIIIUMCS YCJIOBHAM COUMATBHON U PUPOAHOM CPeAbI:

TOTOBHOCTBIO K JEUCTBUSAM B YCIOBUAX HEOIPEACIEHHOCTH, MOBBIILIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Y€pPE3 IMPAKTUYECKYIO NEATEIBHOCTb, B TOM YHCIIE YMEHUE
YUHUTBCS y APYTUX JIOAEH, TpHOOpeTaTh B COBMECTHOM AESTEIBHOCTA HOBBIE 3HAHUS,
HAaBBIKM M KOMIIETEHIIMH U3 ONBITA IPYTHX;

HEOOXOJUMOCTBI0O B ()OPMHUPOBAHMM HOBBIX 3HaHUM, (OPMYJIMPOBATH HJIEH,
HNOHSATHS, TUNOTE3bl 00 OOBEKTax U SIBICHUAX, B TOM YHUCIE paHEE HEU3BECTHBIX,
OCO3HaBaTh JE(UIHUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CUTYAalLMIO, BOCIIPUHHUMATh CTPECCOBYIO
CUTYAIUIO KaK BbI30B, TPEOYIOIINN KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMBbIE PEIICHUS
U ericTBUA, (GOPMYJIMPOBATH U OLIEHUBATH PUCKH U MOCIEACTBUS, POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pe3ynbrare ocBo€HMsI TPOrpaMMBbI IO MaTEMAaTHUKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyyaroiierocsi 0yayT chopMUpOBaHbI MeTaNpeAMeTHbIE Pe3YJbTaThl,
XapaKTEPHU3YIONTUECS OBJIAJCHUEM YHUBEPCAIbHBIMHA TI03HABATEIBHBIMH JACHCTBUSIMH,
YHUBEPCAIbHBIMA ~ KOMMYHUKATHBHBIMH  JEHCTBUSAMH W YHHBEPCAJIbHBIMHU
PETYISTUBHBIMU JICUCTBUSMU.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUA

ba3zoBble JJornueckue aelcTBUA:

BBISIBISITH W XapaKTEPHU30BaTh CYIIECTBEHHBIE IPU3HAKK MAaTEMaTUYECKUX
OOBEKTOB, MOHITHHA, OTHOIIEHUH MEXIY MOHATHIMH, (HOPMYIHPOBATH OMPEACICHUS
NOHSTUN, YCTaHABIMBATh CYLICCTBEHHbIM MpPU3HAK KiIacCU(PUKAIUU, OCHOBAHMS MJIs
000011I€HUs U CPABHEHHUSI, KPUTEPUU TIPOBOJUMOTO aHAIIN3a;



BOCIIPUHUMATH, (HOPMYITUPOBATH U MPEOOPA30BHIBATH CYKACHUS: YTBEPAUTCIHHBIC
U OTpHIIATeIbHbIC, eAMHUYHBIC, YACTHBIC U O0IINE, YCIOBHbIC;

BBISIBIIAITH MAaTEMAaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M TIPOTHUBOPEUUS B
dakTax, TaHHBIX, HAOIIOJCHUSAX U YTBEPKACHUSIX, PeJIaratb KPUTEPUHU JIJIsl BBISBICHHUS
3aKOHOMEPHOCTEHN U MPOTUBOPEUNIL;

JenaTh BBIBOJABI C HWCIOJIH30BAHMEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

pazOupaTh J10Ka3aTeNbCTBA MATEMaTHUYECKUX YTBEPXKIECHUU (MpsMble U OT
MPOTUBHOIO), MPOBOJUTH CaMOCTOSITENIbHO J0KA3aTeIbCTBA MAaTeMAaTHUYECKUX (PaKTOB,
BBICTpPAWBaTh apPTyYMEHTAIlMI0, MPUBOJIUTH MPUMEPHl M KOHTPHPUMEPHI, MPUMEHSTh
METO]T MaTeMaTUYECKON MHIYKIIUH, 0OOCHOBBIBATH COOCTBEHHBIE PACCYKICHHUS,

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

ba3oBble uccienoBareibckme 1eiCTBUS:

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

OPOBOAUTH TI0  CAMOCTOSITENIFHO  COCTaBICHHOMY IUJIaHy  OKCIEPUMEHT,
UCCIIEIOBAaHUE TII0 YCTAHOBJIICHHIO OCOOEHHOCTEH MaTeMaTHMYeCcKOTO OOBEKTa,
3aBHCHUMOCTEN 0OBEKTOB MEX1y COOOI;

CaMOCTOATENFHO (POPMYJIUPOBaTH OOOOIIEHUS W BBIBOJABI 10 pe3yJbTaTaM
IPOBEAEHHOIO HAOIOICHNUS, UCCIIEJOBAHMSI, SKCIIEPUMEHTA, OLIEHUBATh 10CTOBEPHOCTD
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHUIA;

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

Pa6ora c nunopmanmueii:

BBISIBIIATH ~ HEIOCTATOYHOCTh M W30BITOYHOCTh  WH(GOpMAIMH, JTaHHBIX,
HEOOXOUMBIX JIJISl peUIeHUs 3a1a4u;

BBIOMpATh,  aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh W  HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB U (JOPM IIPEICTABIICHNUS,

BBIOMpATh (HOpMy TpelncTaBlieHUs WHOOpPMAIMU W WIUTIOCTPUPOBATH peEIIaeMble
3aJlayu CXeMaMH, TuarpaMMaMu, HHOU rpauKoi 1 MX KOMOWHAITUSIMH,

OIICHMBATh HAAEKHOCTh HWHGOPMAIIUU IO KPUTEPHUSAM, NPEIJIOKCHHBIM WM
chOpMyTUPOBAHHBIM CAMOCTOSITEIILHO.

KoMMyHuKaTHBHBIE YHHBepcaIbHbIe YueOHbIe el CTBUSA



BOCIIPUHUMATh W (DOPMYIHUPOBATH CYXIIEHUS B COOTBETCTBHUH C YCIIOBUSIMH H
IeIIMHU OOIIEHNs, SICHO, TOYHO, TPAMOTHO BBIPA)KATh CBOIO TOYKY 3PEHHS B YCTHBIX U
MMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy PEIICHUS 3a/1auyd, KOMMEHTHPOBATH
MOJIyYeHHBIN PE3yIbTaT;

B XOJ€ OOCYXXIEHHUsl 3aJaBaTh BONPOCHI IO CYLIECTBY OOCYXKIAaeMOU TEMBlI,
poOJIeMBI, pelraeMon 3a/1adu, BHICKA3bIBATh MW, HAIICJIICHHBIE Ha IOWCK pEIIeHUS,
COTOCTaBIISATh CBOM CYXICHUS C CYXICHUSIMH JPYyTUX YYaCTHUKOB JHANIOTra,
OOHapy’>KUBaTh pa3IMyUe U CXOJCTBO MO3UIIUNA, B KOPPEKTHOU popme dhopMyarpoBaTh
pa3HOIJIacHsl, CBOU BO3PAKEHUS;

NPEACTaBIATh PE3yJbTaThl PEIICHHUS 3aJauyM, SKCIEPUMEHTa, WCCIEeI0BaHMUS,
MPOCKTa, CaMOCTOSTEIIBHO BHIOWpPATh (oOpMaT BBICTYIUICHHS C YYETOM 3aaad
MIPE3EHTAIUN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHON U MHAUBUAYaTbHON PaOOTHI
OpU pelICHUU Y4yeOHBIX MaTeMaTUYeCKHX 3ajJilay, MNPUHUMATh I11eJIb COBMECTHOM
NEeATEeTLHOCTH, TUIAHUPOBATh OPTaHU3AIMIO COBMECTHOW PabOThI, paclpeesaTh 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); BHITIOJHITH CBOIO YaCTh PA0OTHI M KOOPJAMHUPOBATH CBOU
JEUCTBUS C JPYTUMU WieHAaMU KOMaH/IbI, OI[EHUBATh KA4eCTBO Pe3yibTaTa U KadeCTBO
CBOETO BKJIJa B OOIIMIA Pe3yJIbTAaT IO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMH
B3aUMOJCHUCTBU.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NeiCTBUSA

Camoopranusauus:

BBISIBIIATH MPOOJIEMBI ISl PEIICHUS B JKU3HEHHBIX M YUYEOHBIX CHUTyalUsX,
OPUEHTHPOBATHCSI B PAa3IMUYHBIX MOAXO0JAX MPUHATUS pelleHUuN (MHAWBUIYabHOE,
IPYIIIOBOE);

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

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

BJIAJETh CIOCOOAMU CAMOIIPOBEPKH, CAMOKOHTPOJI Mpolecca W pe3ysbTaTa
peluieHus: MaTeMaTUYEeCKOM 3aJ]auu, CAMOMOTHUBALIUU U PEPIICKCUU;

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



OLICHMBAaTh COOTBETCTBHE pE3yJbTaTa JEATEIbHOCTH TIOCTAaBICHHON LIETU U
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.

[ToHrMaTh U OOBSICHATH CMBICIT TTO3UIIMOHHOM 3alMCH HATYPaJIbHOTO YHCIIA.

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAJIbHBIC YUCIIA.

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

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, COCTAaBISAITb W OILICHUBATh YHUCIOBBIE BBIPAKECHUS TNPU 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 BBIPAKEHH, B TOM YHCIIE PU 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, CB3aHHBIE C OTHOIIICHUEM BEJTUYMH,
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.

CB0OOIHO ONEepUpOBaTH MOHATUAMH: YETHOE YHUCIIO, HEUETHOE YMCIIO, B3AUMHO
MIPOCTBIE YHCIIA.

Haxonutbe HanOGobImii OO JeTUTETh U HAUMEHbIIIEe 00IIee KpaTHOE Ynces U
WCIIOJIB30BaTh UX MPU PEILICHUH 3a]1a4, IPUMEHATh aIropuT™M EBKia.

OnepupoBatTh MOHIATHUEM OCTaTKa MO MOJYJIO, IPUMEHITh CBOMCTBA CPABHEHUH 110
MOZYJIIO.

AnredOpanveckue BbIPAKEHUS

BripaxkeHus ¢ nepeMEeHHBIMU.

Hcnonb3oBaTh anreOpanydeckyto TEPMUHOJOTUIO U CHMBOJIUKY, MPUMEHSTH €€ B
Ipoliecce OCBOCHUS yueOHOT0 MaTepHalia.

Haxonuth 3HayeHWss OYKBEHHBIX BBIPAXEHUW TMPU 3aJlaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

Hcnonb30BaTh NOHATHE TOXK/ECTBA, BBHIIOIHATH TOXK/IECTBEHHbIE MPEeoOpa3oBaHus
BBIPAXEHUM, TOKA3bIBATh TOXKIECTBA.

MHoOrouneHs!.

BoimonHsaTh peoOpa3oBaHus 1I€JI0TO BBIPAXKEHUS B MHOTOWIEH NPUBEACHHEM
MOAOOHBIX CJIaraeMbIX, PACKPhITUEM CKOOOK.

Breinonuate gedcTBUs (CI0KEHUE, BHIYUTAHUE, YMHOKEHHUE) C OJHOWICHAMH U C
MHOTOWICHAMH, TPUMEHSATH (OPMYJIbl COKPAIIEHHOTO YMHOXKEHHUS (KBaapaTr U KyO
CYMMBI, KBaJIpaT U KyO pa3HOCTH, pa3HOCTh KBaIPaTOB, CYMMa U pa3HOCTh KyOOB), B TOM
YUCJIe AJI YIPOUIEHUS! BBIYUCIICHUMN.

OcymIecTBIATH Pa3I0KEHHE MHOTOUYJICHOB Ha MHOYKUTEJIU C MIOMOIIBI0 BEIHECEHUSI
3a CKOOKM OOIIEro MHOXHUTEJS, TPYNIHUPOBKU CJlaraeMbiX, NPUMEHSsT (QOpMyJIbI
COKPAILEHHOIO YMHOKEHHS.

[IpumensTe mpeoOpa3oBaHUs MHOTOUYJICHOB JUIsl PEIICHUS PA3IMYHBIX 337ad U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATHbHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTEMEHEW C HATypalbHBIMU TIOKa3aTEIsIMHU IS
npeoOpa3oBaHUsl BEIPAKCHUI.

YpaBHeHMs U HEPABEHCTBA

PemaTe nuHeliHbIE YpaBHEHUS C OJTHOW IIEPEMEHHOM, IPUMEHSIS TPABUIIA [IEPEX01a
OT HMCXOJIHOTO YpPaBHEHHUS K PaBHOCWIbHOMY eMmy. [IpoBepsTh, SBISETCA JIM YHUCIIO
KOpHEM YpaBHECHMUSI.

[TonOupaTs mpuMepsI AP YUCEIN, SBISIOMUXCS PEIICHUEM JTMHEHHOTO YPaBHEHUS
C ABYMSI IEPEMEHHBIMHU.

CtpouTh B KOOPJIMHATHON IUIOCKOCTH TpaduK JUHEHHOTO ypaBHEHUS C JBYMS
MepEMEHHBIMH, MOJIb3YSICh TPaUKOM, MPUBOJAUTH IPUMEPHI PEIICHUs] YPABHEHUS.



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

CocTaBnsATh W pellaTh JMHEHHOE YPABHEHUE WM CUCTEMY JIMHEWHBIX 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 YHCIOBBIE IIPOMEKYTKH 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, PACCTOSIHUE, LI€HA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJUTEIBLHOCTD,
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 MCCIEJOBAHUS 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 MHOYECTB.

CBOOOMHO oOmEpUpPOBaTH MOHSATUSMU: KBaIpaTHBIA KOpPEHb, apupMETUYECKUN
KBaJpaTHbII KOPEHb, HPPALMOHAIBHOE YHUCJIO, HAXOAUThH, OLICHUBATH KBAJPATHBIC
KOpPHHM, HUCIOJIb3Ysl NPU HEOOXOJMMOCTH KaJIbKYJISTOP, BBIMOJHATH MPeoOpa3oBaHUs
BBIPAKECHUH, COJAEPKAIINX 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 YHUCET 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 JaHHOMY
MOZYJIIO.

AnredOpanveckue BbIPAKEHUS

JpoGHO-panimoHaIbHbIC BEIPAKEHUS.

Haxonuthe pomycThMble 3HAUEHUS TEPEMEHHBIX B JAPOOHO-pAllMOHATBHBIX
BBIPAKEHUSAX.

[IpuMeHSTH OCHOBHOE CBOMCTBO PAallMOHAJILHON JIPOOH.

BemonusaTe npuBeneHue anreOpanueckux ApoOed K oOleMy 3HaMEHaTelnlo,
CJI0’)KEHHE, YMHOXKEHHUE, JeJIeHUE anreOpanueckux apo0ei.

BBITIONHATB TOXKAECTBEHHBIE MPE0OPa30BaHUS PALIMOHATIBHBIX BBIPAKEHU.

[IpumeHsATh npeoOpa3oBaHUsl BBIPAKEHUN [JIs1 PELICHUS Pa3IMYHBIX 331ad U3
MaTE€MaTUKH, CMEXHBIX ITPEIMETOB, U3 PEATBHON IPAKTUKH.

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 c10BeCHOM (HOPMYJIMPOBKHU 33/1a4uu K €€ alireOpanyecKkoi MOJIEIH C
IIOMOIIBI0 COCTABJICHUSI YPABHEHHUsI WM CHCTEMBbl YPAaBHEHUM, MHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJ1a4y ITOJyYEHHBIN PE3yJIbTaT.

[IpyMeHATh CBOKCTBA YMCIIOBBIX HEPABEHCTB IUIsI CPABHEHHUs, OLICHKH, pELIaTh
JMHEHHBIE HEPABEHCTBA C OJHOW MEPEMEHHOW W UX CHUCTEMBI, JaBaTh T'PpaPUUECKyrO
WJUTFOCTPALI0 MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMbBI HEPABEHCTB.



DyHKIUU

[loHuMaTh W UCHONB30BaTh (PYHKIMOHAJIBHBIC MOHSATUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHUE O00O03HAYCHMsI), OMNPEACNHATh 3HaueHHWE (YHKIUKW 10 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

CB0OOHO oOmepUpoBaTh MOHIATUSMH: KOPEHb N-Ml  CTENEHH, CTENEeHb C
palMOHAIBHBIM [TOKA3aTEIEM, HAXOAUTh KOPEHb N-11 CTEMEHU, CTENEHb C PAllMOHATIBHBIM
MoKa3aTesieM, HUCIOJIb3ysl MpPU HEOOXOAMMOCTH KaJbKYJSTOp, NMPUMEHSTh CBOMCTBA
KOpHsI N-U CTEINEHU, CTEIIEHU C PALlMOHAJIbHBIM I0KA3aTEIIEM.

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

CpaBHHBaTh W  YNOPSJAOYMBATH  JICMCTBUTEIBHBIE  YHCIA,  OKPYTJIATh
JICUCTBUTEJILHBIC YMKCIIA, BBINOJHATE MNPUKUAKY pE3yJibTaTa BBIYUCICHUHN, OLICHKY
YU CJIOBBIX BBIPAKCHUMU.

AuredpanvyecKue BbIPpaKEHUA

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

PacknanpiBaTh KBaJIpaTHBINA TPEXWICH HA JIMHEWUHBIC MHOXUTEU.

YpaBHeHMs U HEPABEHCTBA

PemaTe nvHEWHBIE W KBaJpaTHBIC YPABHEHUS, YPABHCHHS, CBOISAIIMAECS K HUM,
JTpOOHO-pallMOHATbHBIE YPABHEHUS.

PemaTte HeCcnOKHBIE KBAaAPAaTHBIE YPABHEHHUS C ITAPAMETPOM.

PemaTte nuHENHBIE HEPABEHCTBA, KBAIPATHBIE HEPABEHCTBA, UCIIOJIb30BATH METO
WHTEPBAJIOB, M300pakaTh pEIICHWE HEPABEHCTB HA YUCIOBOM MPSIMOM, 3amUCHIBATH
pellIeHuE ¢ MOMOIIBI0 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 METOABl PABHOCUJIBLHBIX MPEOOpa3OBaHUI, 3aMEHbl MEPEMEHHOM,
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
MPSIMOM, 3aIUCBIBATh PELICHUE C TIOMOILIBK 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 I'padUueCcKUX NpeACTaBIeHNUN (YCTaHABINBATh, UMEET JIU YPaBHEHHUE WU
CUCTEMa YPaBHEHUH PELICHUS, €CIIM UMEET, TO CKOJIBKO, U IIpoYee).

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

Hcrnonb30BaTh ypaBHEHHUs, HEPABEHCTBA M HUX CHUCTEMBl JUISI COCTaBJICHUS
MaTE€MaTU4YeCKOM  MOJEIM  peajJbHOM CHTyalud WIM IPUKIAJHOW  3a1auu,
WHTEPIPETUPOBATH NIOJyYCHHBIE PE3YJIBTATHI B 33JaHHOM KOHTEKCTE.

YuciioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

CBOOOIHO OIEpUPOBATH MOHATUSAMU: 3aBUCUMOCTb, (PYyHKIUA, rpaduK (DyHKIHH,
npsiMasi IPONOPILMOHANBHOCTD, JIMHEHHas (yHKIUsSA, oOpaTHas MPONOPLUOHAIBHOCTD,
napabosa, runepoosa, KycouHo-3a1aHHast GyHKIIHS.

HccnenoBarh QyHKIMIO MO €€ TrpaduKy, yCTaHaBIMBAaThb CBOMCTBA (DYyHKLIMIA:
0o0JacTh  OMNpENENEeHMs, MHOXKECTBO 3HAYEHUW, HYJIW (YHKIHH, [OPOMEXYTKH
3HAKOTIOCTOSIHCTBA, MPOMEKYTKH BO3PAaCTaHUA U yObIBAHMS, YETHOCTh U HEUETHOCTD,
HauOoJIbllIee U HAUMEHbIIEE 3HAUE€HU s, aCUMITOTHI.

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

Onpenenstp MojoXeHue rpaguka KBaapaTuyHO (QyHKLIHUUA B 3aBUCUMOCTU 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 ¢pynkuuu y =af(kx + b) + ¢
C MOMOIIIBIO NTpeoOpa3zoBanmii rpaduka Gyukiuu y=f(x).

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

ApudmMernyeckasi U reoMeTpUIeCKasi MPOrpeccuu

CB0OOIHO omnepupoBaTh MOHIATHSIMHU: MOCIEAOBATEIBLHOCTb, apupmMeThuueckas u
reOMETpPUYECKast IPOTrPECCUMU.

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

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

N306paxaTh 4ieHbl MOCIEI0BATEIBHOCTH TOUKAMH Ha KOOPJMHATHOMN TMJIOCKOCTH.

Pematp 3agaun, CBSI3aHHBIE C YHUCIOBBIMH IOCIIEOBATENBHOCTSAMH, B TOM YHUCIE
3aJlayy U3 peasIbHOM KU3HHU (C UCTIOJIb30BAHUEM KAJIbKYJIATOPA, IU(POBBIX TEXHOJIOTHI).



Pacrio3HaBaTh W TPUBOAWTH NPUMEPHl  KOHEYHBIX M OECKOHEYHBIX
MoCcIeI0BaTeIbHOCTEH, OTpaHUYEHHBIX MOCJIEIOBATEILHOCTEH, MOHOTOHHO
BO3paCTaOMUX (YOBIBAIOIINX ) TTOCIIEI0BATEILHOCTEH.

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

[IpumMeHsATh METOT MaTEeMAaTHYECKOW UHTYKIIUU TIPU PEIICHUH 3a]1a4.



TEMATHYECKOE IINTAHUPOBAHUE

7 KUIIACC

Ne
n/n

KoaudecTBO 4acoB

HaumeHoBaHue pa3neoB M TeM
NMPorpamMmbl

UNUCJIIA W BbBIYMCJIEHUA.
PanmonanpsHeie 4ncia (IIOBTOpEHUE)

Bcero

11

KonTposbHbie
padoThI

Buanl gesiTeILHOCTH
00y4alomuxcss ¢ y4eToM
padouei NPOrpamMMmsbl
BOCIIUTAHUS

becenpl, HanmpaBieHHBIE Ha
pa3BUTHE HHTEpeca K
OpPOLIJIOMY W HACTOSIIEMY
pOCCHUIICKON MAaTEMaTHUKH,
LEHHOCTHBIM OTHOIIEHUEM K
JIOCTHUKEHUAM POCCUICKHX
MaTE€MaTUKOB U POCCUUCKOU
MaTE€MaTUYECKOM  IIKOJbI, K
HCIIOJIb30BAHUIO ATUX
JOCTUKEHUM B IpYyrux Haykax

U IPUKJIATHBIX cepax

DJIEeKTPOHHbBIE
(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchl

OYHKIUMN.
rpadpuxu. OyHkmn

Koopmunater  m

17

VYuebHbIC
YCTaHOBKOM  Ha
ydacTue B
MPaKTUYECKUX
MaTeMaTU4eCKOu
HAMNpaBJIECHHOCTH, OCO3HAHUEM

3a/1a4u, c
AKTHUBHOE
pelieHun

3a7a4

BAXXHOCTH  MaTeMaTHYeCKOTo
0o0pa3oBaHUsl Ha MPOTHKEHUH
BCEM JKM3HHM I YCIEUIHOU
npodeccroHanbHOM

NEeSTeIbHOCTH W Pa3BUTUEM
HEOOXOINMBIX YMEHH,

OCO3HAaHHBIM  BBIOOPOM  H




MMOCTPOCHUEM
VHJMBHUIyaIbHOM TPAeKTOPUHU
o0pa3oBaHHsl U KUIHECHHBIX
IUIAHOB C YY€TOM JIMYHBIX
WHTEPECOB U OOIIECTBEHHBIX
MoTpeOHOCTEH.

AJI'EBPAMYECKHUE
BbIPA’KEHN L. Beipaxenus c
NePEMEHHBIMU

Y4eOHbIE  CUTyallud C
OpUEHTAIled B JI€ATEIbHOCTH
Ha COBPEMEHHYIO  CHCTEMY
Hay4yHbIX HpeACTaBICHUH 00
OCHOBHBIX  3aKOHOMEPHOCTSX
Pa3BUTHS YEJIOBEKA, IPUPOABI U
oO1ecTna, MNOHUMAaHUEM
MaTeMaTHYeCKOM HayKH Kak
cdepbl YeIoBEYECKON
NEATEIBHOCTH,  JTaloB €€
pa3BUTHUS W 3HAUYUMOCTH JUIs
pa3BuUTHA LMBUJIU3AIIH,
OBJIaJICHUEM A3BIKOM
MaTeMaTHKU u
MaTeMaTUYECKOW  KyJIbTYpPOH
KaK CpeJICTBOM MO3HAHUS MUDA,
OBJIaJICHUEM HaBbIKaMU
HCCIIEN0BATEIBCKOU
JESATENBHOCTH.

YPABHEHUA W CUCTEMBbI
YPABHEHUU. Jluneiinsie ypaBHEeHuS

10

TBOpUecKHME TNPOEKTHI C
OpUEHTAllMeE Ha NpPHUMEHEHUE
MaTEMaTUYECKUX 3HAaHUM s
pemieHust 3agad B 0OJIACTH
COXPAaHHOCTH OKpYKaroleun




CpCabl, IJIaHUPOBAHUA
IIOCTYIIKOB u OLCHKHU Hux
BO3MOKHBIX HOCJ'IG,I[CTBI/Iﬁ JUIs

UMCJIIA MW BbIYMCIIEHUA.

OKpYXKaroleun cpensl,
OCO3HAHHEM r1100aJIbHOrO
xapakrepa 9KOJIOTHYCCKUX
MpOoOJIeM U IyTeH UX PEIICHUS.
TBopueckue IIPOEKTHI,
HalpaBJICHHbIC Ha pa3BHUTHE
CIocoOHOCTEH K
SMOIMOHAIIBHOMY u

ACTETUYECKOMY  BOCIPHUSITHIO

> CrereHb ¢ HATYPAJILHBIM ITOKa3aTeIeM 6 MaTEeMaTHYeCKUX  OOBEKTOB,
3a/1a4, PeIICHN, pacCyKACHUH,
YMEHHIO BUJIETH
MaTeMaTHYeCKHe
3aKOHOMEPHOCTH B ICKYCCTBE.
5 AJITEBPAMYECKUE
BBIPAXXEHHM 1. MHOTOYIEHBI 23
AJITEBPAMYECKHUE
7 BbIPAKEHU L. Dopmysl 14
COKPAIIEHHOTO YMHOXEHUS
UUCJIA W BbBIYMCJIEHUMA.
8
JlemumocTh 10
9 OYHKUUWUN. Juneitnas pyHKIus 16
YPABHEHUS W CHUCTEMBI
10 VPABHEHUI. Cucremsl JHHEHHBIX 14

YpaBHEHUU




1 [ToBTOpEHwue, o0o01enue, 1
CUCTeMaTH3alusl 3HAaHHUH 8
OBUIEE KOJIMYECTBO YACOB IIO 8 0
I[MPOT'PAMME 136
8 KIIACC
KoanuecTBo 4acoB Buabsl gesiTeIbHOCTH JJIeKTPOHHBbIE
Ne HanMeHoBaHHMe pa3ieioB W TeM
o0yyaromuxcs ¢ yuderoM (uudposbie)
n/n NporpamMMsl Bcero Konrpoabnsie .
paboueii nporpaMmbl ~ o0pa3oBaTejibHbIE
padoThbI
BOCIIMTAHUS pecypcsl
becenpl, HanpaBiIeHHBIE HA
pasBuTHE UHTEpeca K
MpOLUIOMY ¥ HACTOSILEMY
poccuiickoin MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHUEM K
YPABHEHUA U HEPABEHCTBA. .
1 1 NOCTHIKEHUSIM POCCHICKHX
HepaBencraa 20 o
MaTEeMaTUKOB U POCCUHCKOMN
MaTeMaTHYeCKOM  MIKONBI, K
UCIOJIb30BAHUIO ATUX
JOCTHKEHHH B IPYTUX HAyKaxX U
MIPUKJIaIHBIX chepax
VYueOHbIe 3aJauu, v
YCTAaHOBKOW  Ha  aKTUBHOE
ydacTue B peleHIH
MPAKTHYECKIX 3a1a4y
YUCJIIA nu BBIYNCJIEHU . P N
. 1 MaTeMaTHYeCKOM
KBanpaTHblii KOpEHb 17
HaNpaBJICHHOCTH, OCO3HAHHEM
BOXHOCTH  MaTeMaTHYeCKOro

o0pa3oBaHHsl Ha TPOTSHIKECHUU
BCEH KU3HU ISl YCIELIHOW




4

YPABHEHUA U HEPABEHCTBA.
KBagparusle ypaBHeHUS

AJI'EBPAYECKHUE
BBIPAXKEHUS.  JIpoGHO-paiimoHanbHbIe
BBIPa)KEHUS

17

17

npodeccroHabHOM

JEATEIIFHOCTH W pa3BUTHEM
HEOOXOMMBIX YMEHHUIH,
OCO3HAaHHBIM  BBIOOpOM U
IIOCTPOEHUEM HUHIUBUYaTbHON
TPAaCKTOPUU OOpa3oBaHUsS U
KM3HEHHBIX IUIAaHOB C Y4ETOM
JTMYHBIX UHTEPECOB u
00LIeCTBEHHBIX NTOTPEeOHOCTEN

VYueOHbIE  cHTyamuu ¢
OpHCHTAllUe B JESITEIbHOCTH
Ha  COBPEMEHHYI  CHCTEMY
HAy4YHBIX TIPEACTaBICHUH 00
OCHOBHBIX  3aKOHOMEPHOCTSIX
pa3BHUTHUS YEIOBEKA, IPUPOIBI U
o0111eCTBa, MMOHUMaHHUEM
MaTeMaTU4ecKOl HayKH Kak

chepsl YeJI0BEUECKOU
JIeSITEIbHOCTH, 9TAIIOB eé
pa3BUTUS U 3HAYUMOCTH JUISt
pa3BuTHUs LIUBHIIM3AIIH,
OBJIaJICHUEM SI3BIKOM

MaTeMaTHKU U MaTeMaTU4eCKOi
KyJIbTYpOH Kak CpeICTBOM
MIO3HAHUS MUPA, OBJIAJECHUEM
HaBbIKAMHU HCCIIEZJOBATEIbCKON
NeSITeIbHOCTH.

TBOp‘-IeCKI/IC IMPOCKTHI C
OpHeHTaHHCﬁ Ha TPUMCHCHUC
MaTeMaTUYEeCKUX 3HaHUH JUISA




pemieHus 3amad B 00JIaCcTH
COXPaHHOCTH OKpYy Karomien
Cpebl, TUTAHHUPOBAHHSI
IIOCTYIIKOB u OLICHKU nux
BO3MOXHBIX HOCJ’IG[[CTBl/H‘/Jl JJIA

OKpYXKaroleun Cpensl,
OCO3HaHUEM rJ100aIbHOTO
xapakrepa IKOJIOTHYECKUX
MpOoOJIeM U TyTeH UX PEIICHUS.
TBopueckue MPOEKTHI,
HampaBJICHHbIE Ha pPa3BUTHE
CTIOCOOHOCTEH K
AMOIMOHATBHOMY "
5 YPABHEHHMA M1 HEPABEHCTBA. 3CTETUYECKOMY  BOCHPUSATHIO
JIpobHO-palmoHanbHbIe ypaBHEHUS 19 MaTeMaTHUYECKUX 00BEKTOB,
3a/1a4, PEIICHUN, pacCyKICHUH,
YMECHHIO BH/JICTh
MaTeMaTHIeCKHE
3aKOHOMEPHOCTH B ICKYCCTBE.
6 OYHKINU 15
7 AJITEBPAYECKUE
BBIPAXXEHUS. Crenean 14
3 UNCIIA 141 BBIYNCIIEHUA.
JlenumocTb 7
9 IToBTOpeHue, o0o01enue,
CUCTEMaTHU3alus 3HAaHUU 10
OBIIEE KOJIMYECTBO YACOB TIO 0
[MPOT'PAMME 136

9 KJIACC




Ne i/

HaumenoBanue pa3naesion ) | TeM
NMPorpamMmbl

OYHKIU

KoauuecTBO 9acoB

KonTposabHubie

Bcero
padoThI

25

Buabi AesiTeIbHOCTH
00y4alomuxcss ¢ y4eToMm
padoueii NpPorpaMmbl
BOCIIMTAHUS

becenpl, HampaBiecHHBIE
Ha pa3BUTHE HHTEpeca K
MpOILJIOMY M  HAacCTOSIIEMY
pOCCHUIiCKON MAaTEMaTHKH,
IICHHOCTHEIM OTHOIICHHEM K
TOCTHIKEHUSIM POCCHICKHX
MAaTEeMaTUKOB U POCCHUICKOM
MaTEeMaTUYEeCKOM IIKOJIBL, K
HCIIOIL30BAHHUIO THX
JOCTHXKEHHM B IPYTUX HayKax
Y IPUKJIATHBIX cepax

DJIEeKTPOHHbBIE
(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

YPABHEHUMA U HEPABEHCTBA.
KBanpaTHble HEpaBEeHCTBA

15

VYueOnrie 3aJ1a4u, c
YCTaHOBKOH Ha  aKTHUBHOE
ydacTue B peneHuu
MPAaKTUYECKUX 3a/1a4
MaTeMaTU4eCKON
HaIpaBJIEHHOCTH, OCO3HAHHEM
BOXHOCTH  MaTeMaTH4YECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUU
BCEM OKU3HM JUId YCHEIIHOU
npodecCuoHaATBHON
NEATETPHOCTH W Pa3BUTHEM
HE0OXOTUMBIX YMEHUH,
OCO3HAaHHBIM BBEIOOpOM u
MOCTPOECHUEM HWHIAUBUIYATbHON
TPacKTOpHH  OOpa3oBaHUsA U




YPABHEHUMSA M1 HEPABEHCTBA.
YpaBHEHUSsI, HEPABEHCTBA U UX CUCTEMBI

Y1CJIOBBIE

I[TOCJIEJOBATEJIbBHOCTH 141

[NPOT'PECCUU

25

25

KU3HEHHBIX IUIAHOB C Y4YETOM
JIAYHBIX HWHTEPECOB 5
0OIIIECTBEHHBIX TTOTPEOHOCTEH

VY4uebHblE  cHUTyauuu C
OpHCHTAIIUEeH B JIESTEILHOCTH
Ha COBPEMCHHYID CHCTEMY
HAy4YHBIX TPEICTaBICHUH 00
OCHOBHBIX  3aKOHOMEPHOCTSIX
pa3BUTHUSI YEIOBEKA, MPUPOJIBI
U oOmectBa, MOHUMAaHUEM
MaTeMaTHYeCKOW HayKd Kak
cdepbl YeIIOBEUYCCKON
JeSITCIbHOCTH,  JTAllOB €€
pa3BUTUS U 3HAYUMOCTH JUIS

Pa3sBUTUA OUBHIIM3AallNU,
OBJIaICHHEM SA3BIKOM
MaT€MaTHuKHu u

MaTeMaTHYECKOM  KyJIbTYpOH
Kak CpEICTBOM  ITO3HAHMS
MHpa, OBJIAJCHUEM HaBBIKAMH
HCCIIEA0BATEIBCKOU
NEeATEIbHOCTH.

TBopueckue MIPOEKTHI c
OpUEHTaIle Ha TpPHUMEHEHUE
MATECMATHUUYCCKUX 3HaHI/II\/'I JJIA
pemieHuss 3agad B obyacTu
COXPaHHOCTH OKpYKarolen
CpelIbl, TUTAHUPOBAHUS
MOCTYIKOB U OIEHKH  HX
BO3MOXXHBIX TIOCJIEICTBUN ISt




OKpYXKaroleun Cpensl,

OCO3HAHUEM r100aIbHOTO
xapakrepa HKOJOTHYCCKUX
MpoOJIeM U IyTeH UX PEIICHUS.
TBopueckue MIPOEKTHI,
HalpaBJICHHbIE HA Pa3BHUTHE
CIocoOHOCTEH K
AJITEBPAMYECKHE SMOTHOTATEHOMY "
5 BbIPA’KEHM . Crenens ¢ palioHaIbHBIM DCTCTITICCKOMY  BOCHPILITIIO
S 12 MaTeMaTI/I‘IeCKI/iX O6’[>6KT013,
3aja4, pelIeHui, paccyKICHUH,
YMCHHIO BHJICTh
MaTeMaTHYCCKUE
3aKOHOMEPHOCTH B ICKYCCTBE.
6 [ToBTOpEHwme, 00o0011eH1e,
cHCTeMaTH3aIrs 3HaHUH 34
OBIIEE KOJIMYECTBO YACOB TIIO 0
ITPOT'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, OMUPACTCS Ha JIOTHYECKYIO, JI0KA3aTelIbHYIO 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 PACCYKACHUS «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 MNPaKTUYECKUX 3a7ad, BCTPEYAIOIIUXCSA B
peanbHOM xu3HU. OOyYaromuics JOKEH HAYYUThCS OMPEACTATh T€OMETPUUECKYIO
burypy, ONMMChHIBaTh CIOBAMH YEPTEXK WIM PUCYHOK, HAWTHU TUIONIAJb 3€MEJIbHOTO
y4acTKa, PAaCCUUTHIBATh HEOOXOIUMYIO JUIMHY ONTOBOJIOKOHHOTO KaOels WiH
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 CHUTyalluid, MPOBOAUTH BBIUHUCICHHS W OLECHHUBATh a/ICKBATHOCTH
MOJIY4YE€HHOTO pe3yJibTaTa.

Oco0eHHOCTh Y4eOHOro Kypca yriryOJaEHHOTO U3yYeHUsI TeOMETPUU COCTOUT B
TOM, YTO OOydYaroluecs HE MPOCTO 3HAKOMATCS C ONPEJCIEHHBIMU TOHATUIMH, a
yBEepeHHO oBnajeBaloT uMH. CylIeCTBYIOIIME TEMbI MPOrpaMMbl 0a30BOT0O 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 MOJYYEHHBIMU 3HAHUSAMU TP PEIICHUU MPAKTUYECKUX 3a]1ay.

CornacHo ydyeOHOMY IUTaHy B 7—9 Kilaccax M3y4aeTcsl yriIyOJEHHBIA y4eOHBIN
kypc «l'eoMeTpus», KOTOpPHIA BKJIIOYAET CJCAYIOIIME OCHOBHBIC pa3Jleibl
conepkanusi:  «Hawama  reomerpum»,  «TpeyrombHukn»,  «OKpY>XHOCTBY,
«UYetpipéxyrompaukmn», «llogodue», «3nemeHTsl TpuroHomerpumn», «llmomann», 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 yaca B Hezento0), B 9 kitacce —
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 npsMol. M3MepeHune AJIMHBI OTpeE3Ka,
pacCTOSHUE MEXKIY TOUYKAMMU.

[Tomymnmockocts u  yron. Bwuasl yrnoB. HW3mepeHue BEIWYHMH — YIJIOB.
BeprtukaneHable U cMexHbIe yriibl. [lapamnenbHble M NEPHEHIUKYISPHBIC MPSMBIE.
PaccrosiHue oT ToukH 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 nocrpoenus. MHCTpYMEHTHI 11 U3MEPEHUH U IOCTPOCHUM.

TpeyrojbHuKu

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

PaBencTtBO TpeyrosbHUKOB. IlepBbli ¥ BTOPOM NPU3HAKM PABEHCTBA
TPEYTrOJIbHUKOB. PaBHOOENpeHHbIE TPEyroJdbHUKU U WX cBoiicTBa. [lpusHak
paBHOOEIPEHHOTO TPEyroJbHUKa. TpeTuil mpu3HaKk paBeHCTBA TPEYTOJIHLHUKOB.

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

Cummetpuunbie ¢urypbl. OCHOBHBIE CBOMCTBA OCeBOM cumMmeTpud. [Ipumepbl
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. CyMMa yrioB TPEeyroJibHUKA. BHENIHUE yIibl TPEyTrOJbHUKA.
CyMMma BHYTpPEHHUX YIJIOB MHOTOYTOJBHHUKA M CyMMa BHEIIHHUX YTJIOB BBIITYKIIOTO
MHOT'OYTOJIbHUKA.

IIpssMoyroJibHbIE TPEYTOJIbHUKHU

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

OKpyxHOCTH



[ToHATHS OKPYKHOCTH M KpyTa. DJIEMEHThI OKPY’KHOCTH U Kpyra: LIEHTp, PaANyC,
IWaMETp, XOpAa, UX CBOMCTBA. B3aMMHOE pacmoyIOKEHUE OKPYKHOCTH MU IPSIMOM.
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 INIOCKOCTH. bruccekTpuca yria u cepeInHHbIA NEPIEHAUKYJIISP 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 cBeaeHus. OOOCHOBaHUS MPOCTEHMIINX MOCTPOEHUM, ATarbl
34141 HA MIOCTPOEHUs, PEICHUE 3a7]a4 Ha IOCTPOECHNUE LIUPKYJIEM U JINHENKOU.

8 KJIACC

YeTbIpéxyroJbHUKH

[Tapannenorpamm, ero nNpu3Haku U cBorcTBa. [IpsiMmoyroapHuK, poMO, KBaapar,
UX TpU3HAKU U cBoicTBa. Tpaneuus. PaBHoOenpeHHas Tpanerus, €€ CBOMCTBA 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 I IPOU3BOJIBHOIO YETHIPEXYTOIBHUKA.

[{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. CBolicTBa IUIOLWIAZEH TeOMETpUYECKUX (uryp.
[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 4eThIPEXYTOJbLHUKH, CB3aHHbIE ¢ 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 pacrnonoxenue AByX okpyxHocTeil. Kacanuwe okpyxHocteid. OO1ume
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. PellleHre MNpakTUYECKUX 3a4ay C MCIIOIb30BAHUEM TEOPEMBI
KOCHHYCOB U TEOPEMBI CUHYCOB. Pellienne 3a1a4y reoMeTpU4eCKON ONTUKH.

Tpuronomerpuueckue bopMyIbI TUISt IJIOIAN TPEYTOJIbHUKA,
napaienorpamma, pomoba, tpaneuuu. Dopmyna I['epona. dopmyna moMIAAU
BBIITYKJIOT'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 o romoreTnu.

MeTtoa koopaAuHAT

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

YpaBHeHHE OKPYKHOCTU. HaxoxkeHne nepeceueHnil OKpyKHOCTEN U IIPSMBIX B
KoopaunHatax. @opMmyna pacCTosiHUA OT TOYKM 10 mpsamou. Ilmomans
napajjieorpaMmmMa B KOOpAMHATaX, IOHATHE OO0 OpPHEHTHPOBAHHOM IUJIOLIAIM.
[IpumeHeHne MeToAa KOOPAWHAT B INPAKTUKO-OPUEHTHUPOBAHHBIX T'€OMETPHUUYECKUX
3a/1a4dax.

BexTopsl

Bekrtopelt Ha miockoctH. CloXKeHWE YW BBIYMTAHUE BEKTOPOB — IMIPaBHIIA
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 ™IOCKOCTH). PasnokeHuss BEKTOpOB 1Mo Oaswucy.
CkasipHOE NPOU3BENCHHE BEKTOPOB, F'€OMETPUYECKUN CMBICA WU BBIPDAKEHHE B
JEKAPTOBBIX  KOOpAMHATAaX. JIUCTpUOYTHBHOCTH  CKaJsIPHOTO  MPOU3BEACHHUS.



CkamsipHO€  IpoM3BEAEHUME W  IpoeuupoBaHue. [IpumeHeHue  CKalsIpHOTO
POU3BEJEHUS BEKTOPOB JIJII HAXO0XKICHHS JUIMH U yTIIOB. Pelenre reoMeTpuaeckux
3a/1a4 € MOMOUIBIO CKAJIIPHOTO NMPOU3BEAECHU.

JIJIMHA OKPY/KHOCTH U IUIOIIAAb KPYyra

[IpaBunbpHBIE MHOTOYTOJNIBHUKHU. [[uMHA OKpykHOCTH. ['pagycHas n paguaHHas
Mepa yria, BBIYMCIEHUE JUIMH AYT OKpyKHOCTel. [ nomanp kpyra, cekropa, cEerMeHTa.
Hcropuueckue cBeeHUs 00 U3MEPEHNH JUIMHBI OKPY>KHOCTH U IUIOIIAIA 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. [IposiBnenus cummeTpun
B INPHUPOJE, JKHUBOIMCH, CKYyJIBOType, apxurekrype. Kommosunuum IBHKEHUN
(mpocreiimme npumepsl). [IpumMeneHne B reOMETpUUECKUX 3a7a4ax.



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

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE  pe3yJbTaThbl OCBOCHHUS MPOrPaMMbl IO  MaTeMaTHKE
XapaKTEepU3YyTCA B YACTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

MIPOSIBICHUEM HMHTEpECA K MPOILLIOMY U HACTOSIIEMY POCCUMCKON 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 OO0S3aHHOCTEH TpakJaHWHA U pean3allu €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 JOCTUKEHUN HAyKH, OCO3HAHUEM Ba)KHOCTH MOPaJIbHO-
ATUYECKUX MPUHIIUIIOB B JIEATEIIBHOCTH YUYEHOTO;

3) TPyA0BOIr0 BOCIIUTAHUSA:

YCTaHOBKOMI Ha AaKTUBHOE Yy4YacTU€ B PEHICHUU MPAKTUYECKUX 3a/ad
MaTeMaTUYECKOW HaIpPaBICHHOCTH, OCO3HAHUEM BAXKHOCTU MATEMaTUYECKOTO
oOpa3oBaHUsI Ha MPOTSHKEHUM BCEM KU3HMU MJIA YCHEMHON MpodecCuoHaIbHON
JEATEeIbHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHUN, OCO3HaHHBIM BBIOOPOM U
MOCTPOCHUEM WHIUBUAYAJIbHOW TPAGKTOPUU OOpa30BaHUSI M >KU3HECHHBIX TUIAHOB C
y4ETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

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

S) ueHHoCTEH HAYYHOI'0 MO3HAHUSA:

OpUCHTAlUE B JIESITEIBHOCTH 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€MaTUKU M MaTEMaTHYECKON KyJIbTypOWl Kak CpeICTBOM
MO3HAHUSI MUPA, OBJIAJCHUEM HABbIKAMH HCCJIE0BATEIbCKON JEATEIbHOCTH;



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

TOTOBHOCTBIO TPUMEHATH MAaTEMaTHYEeCKHEe 3HaHUS B MHTEpecax 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 7K€ IIpaBa JIPYroro 4eJI0BEKa,

7) 3K0JIOTHYECKOT0 BOCTIMTAHHUS:

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 MMyTel 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 IPYTHX J0JeH, MproOpeTaTh B COBMECTHOM AESTEIbHOCTH 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,
0CO3HAaBATh ACPHUIIMTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIaHUPOBAThH CBOE
pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIUIO, BOCIIPUHUMATh CTPECCOBYIO
CUTYyallMI0 KaK BbI30B, TPeOYIOIIUHA KOHTPMEp, KOPPEKTHPOBATh NPUHUMAEMbIC
pelieHuss W JACWCTBUA, (POPMYJIUPOBATH W OLEHWBATh PUCKA W TIOCIEICTBUS,
dhopMUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbpTate OCBOEHHS TpOrpaMMbl MO MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1rero o6pazoBanusi y oOydarouierocsi 0yayT chopMUpPOBaHbI MeTamnpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOITHECS OBJIaJICHUEM YHUBEPCATbHBIMH
M03HABATEIILHBIMU JICHCTBUSIMHU, YHUBEPCATbHBIMA KOMMYHUKATUBHBIMU JCHCTBUSIMHU
Y YHUBEPCAIBHBIMU PETYISATUBHBIMU JICHCTBUSIMU.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE y4eOHbIE JeiiCTBUSA

ba3zoBble Jlornueckue JaeicTBuA:

BBISIBIIATH M XapaKTEPU30BaTh CYIIECTBCHHBIE NPU3HAKM MAaTEMaTHYECKHUX
00BEKTOB, TOHSATHUM, OTHOIICHUN MEXIY MOHATHUAMH, (HOPMYIUPOBATH OMPEICICHUS



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

BOCIIPUHUMATB, dopMynupoBaTh W TPEOOpPa3OBHIBATH CYXKJICHUS:
YTBEPAUTENIbHBIE U OTPULIATENIbHBIE, €UHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE,

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

JienaTh BBIBOJABI C MWCIOJB30BAHMEM 3aKOHOB JIOTUKM, JEAYKTUBHBIX M
VWHIYKTUBHBIX YMO3AKJIFOUEHHM, YMO3aKJIFOUEHHI 110 aHAJIOTUH;

pa3buparh J0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKACHUN (IIpsMBIE U OT
IPOTUBHOTO), TPOBOJUTH CAMOCTOSATEIBHO JJOKA3aTeIbCTBA MATEMATHYECKUX (DAKTOB,
BBICTPAMBaTh apryMEHTAlLMI0, PUBOJUTh MPUMEPHl U KOHTPIPUMEPHI, MPUMEHSThH
METO]I MaTEMAaTUYECKON NHYKIIMN, 0OOCHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BbIOMpaTh C1IOCO0 peleHus yueOHoM 3a1aun (CpaBHUBATh HECKOJIbKO BAPUAHTOB
pelIeHus], BBIOMpaTh Haubosee MOAX0AIUN C YYETOM CaMOCTOSITENIbHO BBIJEICHHBIX
KpUTEPHUEB).

ba3oBble uccienoBarTelbcKme 1eiiCTBUSL:

UCIIOJIB30BaTh BONPOCHI KAK MCCIIEIOBATEIbCKAA WHCTPYMEHT ITO3HAHUSA,
(bopMyIupoBaTh BOIIPOCHI, ¢dukcupyromue IIPOTUBOPEYHE, npobiemy,
CaMOCTOATENIbHO YCTaHABIMBATh HCKOMOE U JaHHOE, (OPMHUPOBATH THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIMIO, MHEHUE;

IPOBOJUTH IO CAaMOCTOSTEIBHO COCTABICHHOMY IUIAHY SKCIEPHUMEHT,
UCCIIEJOBAaHUE IO YCTAHOBJEHHIO OCOOEHHOCTEH MaTeMaTHUYeCKOTo OObBEeKTa,
3aBHCHUMOCTEN 0OBbEKTOB MEX 1y COOOI;

CaMOCTOSITeNIbHO (OpPMYJIMPOBaTh OOOOIICHUS W BBIBOJBI MO pe3yJibTaTam
POBENEHHOTO  HAOJIONEHMS,  UCCIENOBAaHMS,  HKCIIEPUMEHTa,  OLEHUBATH
JIOCTOBEPHOCTbH MOJTYYEHHBIX PE3YJIbTaTOB, BIBOJAOB U 000OLICHMIA;

IIPOTHO3UPOBATh BO3MOXXKHOE pAa3BUTHE IIpollecca, a TAKXKE BBIIBUIaTh
MPEANOJIOKEHUS O €r0 Pa3BUTUN B HOBBIX YCIOBHSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBJIAITH ~ HEJJOCTATOYHOCTb M M30BITOYHOCTHh HMH(MOpPMAIUU, [IaHHBIX,
HEOOXOUMBIX JJISl peLIeHUs 3a1a4u;

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

BBIOMpATh (hOpMY MpeACTaBICHHUS] HHPOPMALIUU U WILTIOCTPUPOBATH pPEIIacMble
3aJjauM CXeMaMH, JuarpaMmmMamMu, HHOUM rpauKoil 1 uX KOMOUHAIUSIMUY;

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



KoMMyHMKaTHBHBbIE YHUBeEPCAJIbHbIE YUeOHbIE TeiCTBUSA:

BOCIIPUHUMATh ¥ (POPMYIHPOBATH CYXKIEHUS B COOTBETCTBHH C YCJIOBHUSIMH U
1eIsIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U
MUCHhMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 X0y PEUICHHS 3a/1aui, KOMMEHTHPOBATh
TIOJTyYEHHBIN pe3yJIbTarT;

B XO0JI¢ OOCYXIIeHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAEMOW TEMBI,
pOoOJIEMBI, pelaeMoi 3a/1auu, BhICKa3bIBATh MJICH, HAIICIICHHBIE HA TIOUCK PEIICHWS,
COIMOCTABJIATh CBOM CYXACHHS C CYXICHUSMH JAPYTUX YYaCTHUKOB JHAJIOTa,
OOHaApYXKMBaTh PA3IMIUE U CXOJICTBO TIO3UIIHIA, B KOPPEKTHOH (hopMe PopMyITUpOBATH
pa3HOTIIacHsl, CBOM BO3PAKEHUS;

MIPEACTABIIATh PE3YNbTAThl PEIICHUS 3aJadd, SKCIEPUMEHTA, HCCICIOBAHMSI,
MIPOCKTa, CaMOCTOSATEIHLHO BBIOMpaTh (opMaT BEICTYIUICHHUS C YYETOM 3ajad
MPE3EHTAllUU U OCOOEHHOCTEN ayIMTOpHUU;

MOHUMAaTh M HCIOJb30BaTh MPEUMYIECTBA KOMAHJIHOW WM WHIUBUYaTbHOU
paboThl TIpW pEIMICHHH YYEOHBIX MaTeMaTHYeCKWX 3adad, MPUHUMATH IIeNb
COBMECTHOW JIEATEIHLHOCTH, INIAHUPOBATh OPTAaHMU3AIMI0O COBMECTHOH pabOTHI,
pacnpenensiaTh BHABI pabOT, JOroBapuUBaThCS, OOCYXIATh MPOIECC M PE3yIbTaT
paboThl, 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX ¢opMax padoThl (0OCYXKIAEHUS, OOMEH MHEHHH,
«MO3TOBBIE MTYPMBD» M WHBIC); BBITIOJHATH CBOIO YacTh PaOOTHI U KOOPAUHUPOBATH
CBOM JICUCTBHS C JIPYTUMHU WICHAMH KOMAaHJIbI, OIEHUBATh Ka4eCTBO pe3yyibTaTa U
KaueCcTBO CBOETO BKJaJa B OOIIMI Pe3ysbTaT MO KPUTEPHUsIM, CHOPMYTUPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC yHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS

Camoopranusauus:

BBISIBJIATH MPOOJIEMBbI ISl PEIICHHUS B J>KU3HEHHBIX W YYEOHBIX CHUTyalusiX,
OPUEHTUPOBATHCS B PA3JIMYHBIX MOAXONAX INPUHATHS PELICHUN (MHIWBHIYaIbHOE,
IpyIIoBOE);

CaMOCTOATENbHO COCTaBIIATH IJIAH, AITOPUTM pELEeHUs 3aAauu (MU €ro 4acTh),
BBIOMpPATh CIOCOO pelIeHUs € YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PELIEHUIN C YUETOM
HOBOW MH(pOpPMAIIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIeKT:

BJIAJETh CIOCOOAMU CaMONPOBEPKHU, CAMOKOHTPOJISI Mpoliecca M pe3ysbTara
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBAILIMU U pediekcuu;

NPEABUAECTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPH PEIICHUM 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAllICHHBIX
OLLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;



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

BBIPA)KaTh AIMOIUH MIPH U3YYCHUN MAaTEeMaTHUYECKUX 00bEKTOB U (PaKTOB, 1aBaTh
HIMOIMOHAIBHYIO OLEHKY PEIICHHS 3aJauu.

IHNPEAMETHBIE PE3YJIBTATDBI

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

Pacnio3HaBaTh M3y4eHHbIE T€OMETPUUYECKUE (DUTYPBI, ONIPEAEIATh UX B3aAUMHOE
pacnoioKeHne, H300paxaTh TE€OMETPUUYECKUE (PUTYPBI, BBINOIHATH YEPTEKU IO
yCIOBUIO 3a1aud. V3MepsATh JIMHEHHBIE W YIVIOBBIE BEIMYMHBL. Pemars 3agauu Ha
BBIYMCJICHUE [IJIMH OTPE3KOB U BEJIUYHUH YTIIOB.

JlenaTe NPUKUAKY W OLIEHKY JIMHEWHBIX W YIJIOBBIX BEJIWYUH IPEIMETOB B
peanbHOW JKW3HHM, pPa3MEpPOB NPHUPOJHBIX OOBEKTOB. Paznnuars pasmepsl 3TUX
OOBEKTOB M0 MOPSAIKY BETUUHHBI.

CTpouTh 4EepPTEXKH K TEOMETPUUECKUM 33]1a4aM.

Ilonp30BaThCA IPU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, UCIIOJIb30BaTh IPU3HAKU
Y CBOICTBa paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PELICHUH 33/1a4.

[IpoBOAUTE JIOTMUECKHE PACCYKICHHUS C HCHOJIB30BAHUEM TI€OMETPUUYECKHUX
TEOPEM.

Ilonp30BaTbCAd NPU3HAKAMM PABEHCTBA IPSAMOYIOJBHBIX TPEYTrOJBbHUKOB,
CBOMCTBOM MEJMaHBbl, IIPOBEAEHHON K THIIOTEHY3€ IPSIMOYTOJIBHOIO TPEYTOJIbHUKA, B
pELIEHNN T€OMETPUYECKHX 3a1a4.

Onpenensats NapaiiebHOCTh MPSAMBIX C IIOMOIIBIO YIJIOB, KOTOpPbIE 00pa3yer ¢
HUMHU ceKkymas. Onpenenars NapajuieNbHOCTh NPSIMBIX C IOMOIIBIO PaBEHCTBA
PacCTOSIHUAN OT TOUYEK OJHOM IMPSMOU 0 TOUEK APYTOU MPSIMOM.

PemaTe 3a1aun Ha KJjeT4aTol Oymare.

[TpoBOIMTH BBIYKMCIICHUS U HAXOUTh YHCIIOBbIE U OyKBEHHbIC 3HAUECHHUS YTJIOB B
FEOMETPUYECKUX 3aJadyaX C MCIHOJIB30BAHUEM CYMMBI VYIJIOB TPEYTOJBHUKOB H
MHOTOYTOJIbHUKOB, CBOWCTB yIJOB, OOpa30BaHHBIX MpU TEPECEUCHUHU JBYX
[IapajuIeNIbHBIX NPSIMBIX CEKyIleW. Pemars NmpakTU4ecKHe 3a1aud Ha HAXOKJICHHE
YTJIOB.

Bnanets mnonstuem reomerpuyeckoro Mecra touek (I'MT). Omnpenenstsb
OMCCEeKTPUCY yIiia U CEPeIMHHBIN MEPIEeHIUKYIIAP K OTPE3Ky KaK TeOMETpPUUYECKUe
Mecta To4ek. [lonp3oBaThecsi moHsATHUEM reoMerpuyeckoro mecta touek (I'MT) npu
JI0Ka3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUN U IIPU PELICHUH 3a1a4.



@opMyIMPOBaTh OMNPEACICHUS OKPYKHOCTH W Kpyra, XOpAbl U JHAMETpa
OKPYHOCTH, YBEPEHHO BJI4JICTh UX CBOMCTBAMHU. Y METh JJOKA3bIBATh U IPUMEHSTH 3TU
CBOICTBA MPH PEIICHUHU 33]1a4.

BrnageTte MOHATHEM ONMCAHHOM OKOJIO TPEYTrOJbHUKA OKPYXHOCTH, YMETh
HaxoJuTh €€ 1eHTp. [[oka3piBaTh U MCHOJb30BaTh ()aKThl O TOM, UYTO OUCCEKTPUCHI
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 KacaTeJIbHOW M pajuyca, NPOBEAEHHOTO K TOYKE KaCaHMS.
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,
MOJIb30BAaThC HMX CBOMCTBAMHU IPU PEIICHHM T€OMETPUYECKUX 3anad. Paznuuate
MPU3HAKU U CBOMCTBA MapajuiesiorpaMMa, poMoOa U MpsiMOYToJIbHUKA, JOKa3bIBaTh MX
Y YBEPEHHO MPUMEHSITH [IPU PELICHUH F€OMETPUUECKUX 3ajau.

Hcnonp30BaTh CBOMCTBAa TOUKHM NEPECEUEHMs] MEAMAaH TPEYrojbHUKA (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 (QHUTYpbhl M HUCIOJIB30BaTh WX
CBOICTBA IIPU PELICHUU 3a/a4.

Brnanets mNOHATHAMM TIONOOMS TPEYrOJbHUKOB, Ko3(pduiuueHta moaoous,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX TPEyroJbHUKOB. IMeTh mpezacTaBiieHue O
npeoOpa3zoBaHud TOM00MS W O MOAoOHBIX (urypax. Ilomp3oBaThesi mpu3HAKAMU
noo0uss TPEYroJbHUKOB TPH PEIICHUH TeOMeTpHUYecKux 3amad. Jloka3wplBaTh U
NPUMEHSATHh OTHOIICHUS MPOTOPIIMOHATIBFHOCTH B MPSMOYTOJBHBIX TPEYTOJbHUKAX.
[TpumensTh MO0OKE B MPAKTUUECKUX 3aa4ax.

BbIBOANTH M MCIOIB30BATh MPOCTEHIIINE (POPMYJIBI SIS TUTOIIAAHN 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 pelIeHuH 3a7ad. [[puMeHsATh moMyuyeHHbIE YMEHUS B MPAKTHUYECKUX
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 (YHKIMH OCTPBIX YIJIOB, YMETh HaXOUTh 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 PEIICHUH T€OMETPUUECKUX 3a/1ay. [[puMeHsATh MOoTy4YeHHbIE 3HAHUS [TPU PELLICHUH
MPAKTUYECKUX 33/1a4.

[IpuMEHATh TPUTOHOMETPHUIO B 33/1a4axX HA HAXOXKACHUE IUIOLIAU, BBIBOJUTH U
BJIAJETh TPUTOHOMETPUYECKUMH (opmyliaMu g IUIOUIAAM  TPEYroJibHUKA,
napajjenorpaMmma, pom0a, Tpaneuuu, BEIBOAUTh U MPUMEHATh Gpopmyny ['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
(CeKymMMH) U yIiie MEXAy KacaTeIbHOW U XOPJIOM MPH PElICHUHd TeOMETPUYECKUX
3ama4. Jlokas3plBaTh W NPHUMEHSATH TEOPEMBI O IMPOM3BEIECHHHU OTPE3KOB XOpPH, O
IIPOU3BEECHUH OTPE3KOB CEKYLINX, O KBaApaTe KacaTeIbHOM.

Brnazners noHsATHEM KOOPAMHAT HA IIOCKOCTH, paboTaTh C ypaBHEHUEM MPSIMOU
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 IMAPAJUICIIBHOCTBIO W NEPHEHIAUKYISIPHOCTHIO
IPSAMBIX, [IEPECCUCHUEM NIPSAMBIX, HAXOKICHUEM TOUEK IIEPECECUYCHU.

BeiBomUT, M BIAACTH YpPAaBHECHUEM OKPYKHOCTHU. lcmonws3oBaTe MeETOX
KOOpPAMHAT JUIsI HAXOXKJICHMS IIEPECEYECHHU OKPYKHOCTEH M NpsAMBIX. Brnaners
dbopMynaMu paccTOSHUA OT TOYKH JO MPSAMOM, MIOIIAAU MapajuieorpaMma 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€OMETPUYECKHX 3a4a49aX.

Brnanerp mnoHsATHEM BEKTOpa. YMETh CKJIAQAbIBaTh W BBIYMTATh BEKTOPBI,
YMHOXaTb Ha YHUCJIO, BIAJAETh IPaBWIAMH TPEYrOJbHUKA W Iapajulesiorpamma.
Bilanerp npakTMYECKUMM HWHTEPIPETALUAMU BEKTOPOB. YBEPEHHO II0JIb30BATHCS
KOOpAMHATaMH BEKTOpA. BiageTh CII0KEHNEM U BBIYUTAHUEM BEKTOPOB, YMHOKEHHEM
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
MPOCTEUIINX (PU3NYECKUX 3a/1a4ax.

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. IIpuMeHATs CKanspHOE IPOU3BEACHUE BEKTOPOB I HAXOXKICHUS
JJIMH W yriaoB. Pemare TreoMeTpHUYecKHME 3aJayd € TOMOIIBIO  CKaJSIPHOTO
npousBeaeHus. Mcnonp30BaTh CKAIIPHOE MPOU3BEIEHNE BEKTOPOB B alreOpandecKkux
U GU3UYECKUX 3a/1a4ax.

Biagerp NOHATHUAMM NPABUIBHOIO MHOTOYTOJBHUKA, JUIMHBI OKPYXKHOCTH,
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.

[IpyMEHATh NOJIyYEHHBIE 3HAHHWS HA IIPAKTHUKE — 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

HaumenoBanue
NMPOrpamMMbl

pa3xejioB H TEM

KoaudecTBO 9acoB

KonTpoabHbie

Bcero
padoThI

Bunnl IeATeILHOCTH
00y4alouuxcss ¢ y4eToM
pabdoueit NPOrpaMMbl
BOCHUTAHUS

DJIEeKTPOHHbBIE
(uudgposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Hauana reomerpuu. [Ipocreiinme reoMmeTpuyecKue

burypel ©u  uX

TeOMCTPHUICCKUX BCININH

CBOICTBA.

H3mepenue

28 1

becenpl, HarpaBiIeHHbBIE HA
pa3BUTHE  HHTEpeca K
MPOLUIOMY U HACTOSIIEMY
POCCHUICKOM MaTeMaTHUKH,
LIEHHOCTHBIM OTHOIIIEHUEM
K JOCTUKEHUSIM
POCCHUHCKHX MaTeMaTHUKOB
u pocCUiicKon
MaTeMaTUYeCKOU IIKOJIbI, K

HUCITIOJIB30BaHHIO OTHUX

JIPYTUX
MIPUKIIAHBIX

OOCTH)KEHUH B
HayKax H

cdepax

2

TpeyronpHuKN

19 1

YyeOHbIe
YCTaHOBKOW Ha aKTHBHOE
y4acTie B pEIICHUU
MPAKTHIECKHX 3a71a4

3amaun, ¢

MaTeMaTU4YeCKOM
HaIpaBJIEHHOCTH,
OCO3HAaHUEM  BaKHOCTHU
MaTeMaTU4eCKOoro
obOpazoBaHus
MPOTSKEHUHU BCEU KU3HU

Ha




[MapannensHocTs. CyMMa yIiIOB MHOTOYTOJIBHUKA

15

s YCIELIHOU
po¢eCCHOHAIBHON
JESITEIIbHOCTH u
pa3BUTHEM HEOOXOIUMBIX
YMEHUH, OCO3HAHHBIM
BBIOOPOM M TIOCTPOCHUEM
VHIUBUyaTbHON
TPaeKTOPUHU 00pa3OBaHUs
W KU3HEHHBIX TUIAHOB C

y4ETOM JIMYHBIX
WHTEPECOB "
00IIeCTBEHHBIX
noTpeOHOCTEH

VY4eOHble cuTyauuu C
OpUEHTALUEN
JeSITeTbHOCTH Ha
COBPEMEHHYIO  CHUCTEMY
HAYYHBIX TPEICTaBICHUI
00 OCHOBHBIX
3aKOHOMEPHOCTSX
pa3BUTHS YeJI0BeKa,
IpUpoAbl U 00IecTBa,
MOHUMaHHEM
MaTeMaTHYeCKOM HayKu
Kak c(hepbl uernoBe4ecKoit
NeSITeTIbHOCTH, JTaroB eé
pasBUTHS M 3HAYAMOCTH
JUTSE pa3BUTHS
[IUBWIN3ALUH,
OBJIAJICHUEM SI3BIKOM




[TpsiMOyTOIbHBIE TPEYTOJIBHUKU

MaTEMAaTUKH u

MaTeMaTH4YeCKOM
KYJIbTYpOil Kak
CpEICTBOM MMO3HAHUS
MHpa, OBJIAJICHUEM
HaBBEIKAMH
HCCIICIOBATEIIbCKOU
JIeITCIIbHOCTH.

TBOpUYeCKHE IPOEKTHI C
OpHUEHTalNEH Ha
MIPUMEHCHHE
MaTeMaTUYeCKNX 3HaHWUN
JUIs. pemieHus 3a7ad B
o0jmacTu  COXpPaHHOCTH
OKpY’KaroIIeu Cpenbl,
TUTAHUPOBAHUS
MOCTYTIKOB U OILIEHKH HX
BO3MOKHBIX
OCJIEACTBUNI s
OKpY’KaroIIen Cpenbl,
OCO3HAHHUEM TJI00aILHOTO
XapaxkTepa
HKOJIOTMYECKUX MPOOIeM
U MyTeH UX pEelICHHUs.

5

FCOMCTpI/I‘{CCKI/IC HCPAaBCHCTBA

TBoOpueckMe  MPOEKTHI,
HaIpaBJIEHHBIE Ha
pasBUTHE CIIOCOOHOCTEN
K OMOIMOHAJIbHOMY |
ACTETUUYECKOMY
BOCIIPHUSATHIO




MaTEeMaTHYECKHUX
00BEKTOB, 3aja4,
peLIeHHM, pacCy ICHUM,

YMEHHIO BUJICTh
MaTeMaTHYeCKHe
3aKOHOMEPHOCTH B
HCKYCCTBE.

OxpyxHocTb. ['eomerpuueckue MecTa TOYEK. 18

[TocTpoeHust ¢ TOMONIBbIO HUPKYJIIS U TMHEUKU

[loBropenue,  000OIIEHHE,  CHCTEMAaTHU3ALUS 10

3HAHUU

OBUIEE KOJIMYECTBO YACOB 1O 102 0

[TPOT'PAMME




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
MPaKTUYECKUX 3az1a4
MaTeMaTH4eCKON
HaIpaBJIEHHOCTH,
OCO3HAaHHEM  BaXXHOCTHU
MaTeMaTH4ECKOIo




oOpa3oBaHUs Ha
MPOTSHKCHUHU BCCH JKU3HU

U1 YCIEIIHON
npodeccrnoHabHOM
JIEATEIIbHOCTH 31
pa3BUTHEM

HEOOXOIUMBIX yYMCHHH,
OCO3HaHHBIM BBIOOPOM H
MIOCTPOEHUEM
VHIUBUyaTbHON
TpPaeKTOPUHU 00pa30BAHMS
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 cpenpl,
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, 3ajad,
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  POCCHUICKOU
MaTEeMaTHKH, [IEHHOCTHBIM
OTHOIIEHUEM K JIOCTH)KCHHSIM
POCCHUICKHX MAaT€MaTUKOB U
POCCUHCKON  MaTeMaTH4eCKOH
IIKOJIBI, K MCIIONb30BAaHUIO TUX
JTOCTI)KCHHH B IPYTUX HayKax U
MIPUKJIaIHBIX chepax

VY4yebHble 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 HHJIMBUYaJTbHOM
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 pa3BUTHUs
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, OBJIAJIEHUEM
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 IIOCIEACTBHUI s

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
MaTeMaTU4CCKHUX 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
OOJBITYI0 3HAYMMOCTh KaK C TOYKH 3PCHHS MPAKTUYECKUX MPUIIOKCHHM, 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
oOpa3zoBaHus U JIJIs1 yCIEUTHON TPodecCHOHaIbHON 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 MblIIIUIeHHE. VIMEHHO TMOATOMY BO3HHUKIIA
HEO0OXOUMOCTh (popMUpOBaTH y OOydYaromuxcs (PYHKIHMOHAIBHYIO TPaMOTHOCTD,
BKJIFOYAIONIYI0 B ceOs yMEHHWE BOCHPHHMMATh M KPUTHYECKH aHAIM3UPOBATH
uH(MOPMAIUIO, TIPEJICTABIICHHYIO B Pa3IMYHbIX (hopMax, TOHUMATh BEPOSTHOCTHBIN
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
npuolniaeT oO0ydaromuxcs K OOIIECTBEHHBIM HHTepecaM. l3ydeHue OCHOB
KOMOMHATOPUKH DPa3BUBACT HABBIKM OpraHu3alMM Tepedopa W mojacu€ra Yucia
BapUaHTOB, B TOM YHCJI€ B MPHUKJIAJHBIX 3aJadaX. 3HAKOMCTBO C OCHOBaMH TEOPHUHU
rpadoB co37aéT MaTeMaTH4YeCKui QyHIaMeHT ajig (OPMHUPOBAHUS KOMIIETCHLIMHA 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
WUCTOYHHKA COITMAIBHO 3HAYMMOW WHGOPMAMK ¥  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 qJaHHBIX U OMMCATEIbHAS CTATHCTHKAY, « BEpOATHOCTEY, « DEeMEHTBI
KOMOMHATOpUKINY», «BBeaenne B Teoputo rpadoBy, «MHOKeCTBay, «Jlorukay.



Conepxanue nuaumn «llpencraBieHre JaHHBIX U ONMHMCATEIbHAS CTATUCTUKA»
CIIy’KUT OCHOBOH 111 (popMUpOBaHUS HABBIKOB PabOTHI ¢ MH(POpMAIME: OT YTEHUS 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 CUMThIBaTh M WHTEPIPETHPOBATH JTaHHBIC, BBIIBUTATH,
apryMEHTUPOBaTh W KPUTHUKOBATh MPOCTEHININE THUMNOTE3bl, Pa3MbBIILIATh Haj
dbakTopamu, BBI3BIBAIOIIMMHA HW3MEHUMBOCTb, W OIICHMBaTh MX BIUSHHUE Ha
paccMaTpUBaeMbI€ BEJIMYUHBI U POLECCHI.

NHTYyUTUBHOE NPEICTABICHUE O CIy4allHOM HW3MEHYMBOCTH, HCCIEIOBAHUE
3aKOHOMEPHOCTEHN Y TEHJICHIIUN CTAHOBUTCS MOTUBUPYIOIIEH OCHOBOM ISl H3yUYECHUS
TEOpUU BEPOSTHOCTEH. bojbllloe 3HAaYEHHE HMEIOT NPAKTHUUYECKHUE 3aJaHusi, B
YaCTHOCTH OMBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMU MOJIEIISIMH.

[TonsiTue BEpPOSTHOCTH BBOJUTCA KaK Mepa MpaBAONOAo0Us 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 00Jiee CIOXKHBIE 3aauu. B yueOHbIl 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 TPUMEHEHH rpad)OB U SJIEMEHTOB TEOPUH MHOXECTB JIJI 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 kinacce — 34 4Jaca (1 gac B Hezeno0), B 8 kitacce — 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
pealibHBIX TmporeccoB. W3Bneuenue wuHbOpManMM U3 gUarpaMMm 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. Crenens BepinHbl. Yucno pédep u cyMMmapHasi CTEICHb
BepuH. [lonsitre o cBsa3HbIX Tpadax. [lytu B rpadax. Llenu u nukiel. O6xox rpada
(stinepoB myTh). [loHsTHE 00 OpHEeHTHPOBaHHOM rpade. Pemenue 3a1ad ¢ mOMOUIbIO
rpados.

VYTBepkaeHHsT M BbICKa3biBaHUA. OTpHIIAHWE YTBEPKACHHS, 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 NMPAKTUYECKH 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 M3 KypcoB anreOpsl U reomerpuu. [lepeuncienue
AJIEMEHTOB MHOXKECTB C TIOMOIIBI0O OPTaHU30BAaHHOTO Tiepebopa © TpaBHIIA
yMHOxeHust. DopMyna BKIFOUEHUS-UCKITIOUEHUS.

DyieMeHTapHble COObITHUS. BeposTHOCTH clydallHbIX COOBITUHA. OMBITHL €
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITUSIMH. CITy4aitHBIN BHIOOD.

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  ciyuwaiiHoro oskcrepumenTta. (CBoicTBa  J1epEBbHEB:
€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
onepaursMH HaJl MHOKeCTBaMU. VIcroyib30BaHUE JIOTMYECKUX COIO30B B aireope.

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.

['eomerpudeckass BeposiTHOCTh. Cily4ailHbIi BBHIOOp TOUYKM U3 (GUTYpHl 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 PACTIPECIICHHUS ).

MareMatndeckoe OXHUIAHUE CIy4alHOW BEIUYUHbL. @DOUINYECKUNA CMBICI
MAaTEMATHYECKOr0  OXuaaHus. I[lpuMepbl HKCMHONB30BaHUS ~ MATEMATUYECKOTO
oxxuaaHus. Jlucriepcusi U CTaHAApTHOE OTKJIOHEHHE CIIy4ailHOM BelnuuHbl. CBOMCTBA
MaTEMATHYECKOT0O OKUIaHUA U IUCTIepCcu. MaTeMaTUYeCKOE 0KUTAHUE U JUCTIEPCUS
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 YHCJI€ B COIIMOJIOTHYECKMX 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) naTpUOTHYECKOT0 BOCTIMTAHMS

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
NPUKIIAJAHBIX cdepax;

2) rpamJaaHCKOro M yXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

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

3) TPyA0BOIr0 BOCIIUTAHUSA:

YCTaHOBKOMI Ha AaKTUBHOE Yy4YacTU€ B PEHICHUU MPAKTUYECKUX 3a/ad
MaTeMaTUYECKOW HaIpPaBICHHOCTH, OCO3HAHUEM BAXKHOCTHU MATEMaTUYECKOTO
oOpa3oBaHUsI Ha TMPOTSHKEHUM BCEW KU3HU I YCIENHON MpodecCuoHAIbHON
JEATEeIbHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHUN, OCO3HaHHBIM BBIOOPOM U
MOCTPOCHUEM WHIUBUAYAJIbHOW TPAGKTOPUU OOpa30BaHUSI M >KU3HECHHBIX TUIAHOB 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 MO3HAHUSA:

OpUEHTAlMEe B JICSITEIBHOCTH HA COBPEMEHHYIO CHCTEMY HAy4HBIX
MPECTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS UYEJIOBEKA, MPHUPOJbLI U
oOllecTBa, TMOHMMAaHUEM MaTeMaTHYECKOW HaykKu Kak cdepbl YelI0BEUYeCKOM
NEATEeIIbHOCTH, 3TanoB €€ pa3BUTUSA M 3HAYUMOCTU MJI1 PA3BUTHUS LIMBUIIM3AIUHU,
OBJIQJICHUEM S3BIKOM MAaT€MaTUKM M MaTEMaTHYE€CKON KyJIbTypOl KakK CpelICTBOM
MO3HAHUSI MUPA, OBJIAJCHUEM HABbIKAMH HCCJIE0BATEIbCKON JEATEIbHOCTH;



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

TOTOBHOCTBIO TPHUMEHATh MAaTeMaTHYeCKHE 3HaHWS B HWHTEpEcax CBOETO
3IOpPOBBSI,  BEIEHUS  3I0pOBOTO  oOpa3a  JKM3HM  (3I0pOBOE  THUTaHHE,
cOamaHCHUPOBAHHBIN PEXKHUM 3aHATUH U OT/ABIXA, pETYIsipHas pu3ndecKkasi akTUBHOCTH ),
c(hOpMHPOBAHHOCTHIO HaBbIKa pedieKCHH, MPU3HAHNEM CBOETO MpaBa Ha OMHOKY U
TAKOI'0 7K€ IIpaBa JIPYroro 4eJI0BEKa,

7) 3K0JIOrH4eCcKOr0 BOCIIUTAHUS:

OpUCHTAIMel Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHWU IS PEIICHHS 33134 B
00J1acT COXPAaHHOCTU OKPYKAIOIICH Cpebl, TUIAHUPOBAHUS TOCTYIKOB M OIEHKH UX
BO3MOXXHBIX TIOCIEACTBHMA MJII OKpYXKAIOIIeH Cpeabl, OCO3HaHHEM TJI00aIbHOTO
XapakTepa dKOJOTUIECKHUX MPOoOIeM U MMy TeH UX pelieHHs;

8) agmanTanyu K M3MEHAIIMMCH YCJOBUSIM CONUAIBHONW M NPHPOAHOM
cpenbl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCIOBHUSX HEOMPEACIEHHOCTH, TOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHYECKYIO NEeSTEIbHOCTh, B TOM UHCIE
YMEHHE YUUTHCS Y IPYTHX JIOJEH, MpuoOpeTaTh B COBMECTHOM JESITETbHOCTH HOBBIC
3HaHUs, HABBIKM U KOMIIETEHIIMH U3 OIBITA APYTHUX;

HEOOXOJUMOCThIO B (DOPMHPOBAHMHM HOBBIX 3HAHUN, (POPMYIMPOBATH UIEH,
MOHSTHSA, TUTIOTE3bl 00 OOBEKTaX M SBICHHUSIX, B TOM UHCJE paHee HEU3BECTHBIX,
0CO3HAaBaTh ACPHUIIMTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MJIAaHUPOBATH CBOE
pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIUIO, BOCIIPUHUMATh CTPECCOBYIO
CUTYyallMI0 KaK BbI30B, TPeOYIOIIHUHA KOHTPMEp, KOPPEKTHPOBATh MPUHUMAEMbIE
pelieHuss W JACWCTBUA, (OPMYJIUPOBATH M OLEHWBATh PUCKA M TIOCIEACTBHS,
dhopMUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

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

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE y4eOHbIE JeiiCTBUSA

ba3zoBble Jlornueckue JaeicTBuA:

BBISIBISITH M XapaKTEPU30BaTh CYIIECTBCHHBIE NPU3HAKM MAaTEMaTHYECKHUX
O00BEKTOB, TOHSATHMA, OTHOIIIEHUN MEXIY MOHATUAMH, (OPMYJIUPOBATH ONpPECICHUS



NOHSTUN, yCTaHABIUBATh CYIECTBEHHBIA MPHU3HAK KJIacCU(UKALUN, OCHOBAHUS IS
000O0IIEHNS U CPaBHEHHUSI, KPUTEPUU MTPOBOAMMOIO aHAIIN3A;

BOCIIPUHUMATB, dopMynupoBaTh W TPEOOpPa3OBHIBATH CYXKJICHUS:
YTBEPAUTENIbHBIE U OTPULIATENIbHBIE, EAMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBIIBIIAITH MATEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aHMOCBSI3U U IIPOTUBOPEYMS B
dakTax, NaHHBIX, HAOMIOJEHUSX M YTBEPXKICHUSX, MpeAjiaratb KpUTEPUU IJis
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUHN;

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

pa3buparh J0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKACHUN (IIpsMBIE U OT
IPOTUBHOTO), IPOBOJUTH CAMOCTOSATEIBHO JOKA3aTeIbCTBA MATEMATHYECKUX (DAKTOB,
BBICTPAMBaTh apryMEHTAlLIUI0, TPUBOJUTh MPUMEPHI U KOHTPIPUMEPHI, PUMEHSTH
METO]I MaTEMAaTUYECKON NHYKIIMN, 0OOCHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BbIOMpaTh CrIOCO0 peleHus yueOHoi 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelIeHus], BBIOMpaTh Haubosee MOAX0AIUN C YYETOM CaMOCTOSITENIbHO BBIJEICHHBIX
KpUTEPHUEB).

ba3oBble uccienoBaTelbcKme 1eiiCTBUS:

UCIIOJIB30BaTh BONPOCHI KAK MCCIIEIOBATEIbCKAA WHCTPYMEHT ITO3HAHUSA,
(bopMyIupoBaTh BOIIPOCHI, ¢dukcupyromue IIPOTUBOPEYHE, npobiemy,
CaMOCTOATENIbHO YCTaHABIMBATh HCKOMOE U JaHHOE, (OPMHUPOBATH THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIMIO, MHEHUE;

IPOBOJUTE IO CAMOCTOSTEIBHO COCTABICHHOMY IUIAHY OKCIEPHUMEHT,
UCCIIEJOBAaHUE IO YCTAHOBJEHHIO OCOOEHHOCTEH MaTeMaTHUYeCKOTo OObBEeKTa,
3aBHCHUMOCTEN 0OBEKTOB MEXKy COOOM;

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

IIPOTHO3UPOBAaTh BO3MOXKHOE PpAa3BUTHE IIpoOLlEcCa, a TAKKE BbLABUIATH
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 MPEICTABICHHUS;

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 CAMOCTOSITEIHHO.



KoMMyHMKaTHBHBbIE YHUBeEPCAJIbHbIE YUeOHbIE TeiCTBUS:

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 PEUICHHUs 3a/Ja4, KOMMEHTUPOBATh
TIOJTyYEHHBIN 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,
OOHapYKUBaTh PA3IMYUE U CXOJICTBO MO3UIINIA, B KOPPEKTHOH (hopme popMyTupOBaThH
pa3HOTIIacHsl, CBOM BO3PAKEHUS;

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

MOHUMAaTh M HCIOJb30BaTh MPEUMYIECTBA KOMAHJIHOW WM WHIUBUYaTbHOU
paboOTBl TIPW pEIICHHH Y4YeOHBIX MAaTeMAaTHYeCKWX 3ajad, MPUHAMATHh IIeNb
COBMECTHOW JIEATEIHLHOCTH, INIAHUPOBATh OPTAaHMU3AIMI0O COBMECTHOH pabOTHI,
pacnpenensaTh BUABI paldOT, JOTOBapHUBATHCS, OOCYXKIaTh MPOIECC WU Pe3yJbTaT
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 KOMAaH]IbI, OI[EHUBATh Ka4eCTBO pe3yybTaTa W
KaueCcTBO CBOETO BKJaJa B OOIIMI Pe3ysbTaT MO KPUTEPHUsIM, CHOPMYTUPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC yHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS

Camoopranusauus:

BBISIBJIATH MPOOJIEMBbI ISl PEIICHHUS B J>KU3HEHHBIX W YYEOHBIX CHUTyalusiX,
OPUEHTHPOBATHCS B PA3IUYHBIX MOJXOAAX MPHUHATHS pEICHUM (MHIMBUIYaJIbHOE,
IpyIIoBOE);

CaMOCTOATENbHO COCTABJIATH IJIaH, AITOPUTM PELICHU 3aaud (MU €ro 4acTh),
BBIOMpPATh CIOCOO pelIeHUs € YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh U KOPPEKTHUPOBATh BaAPUAHTHI PEIIEHUN C YUYETOM
HOBOW MH(pOpPMAIIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIeKT:

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

NPEABUAECTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPH PEIICHUM 3aauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAllICHHBIX
OLLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;



OLICHUBATh COOTBETCTBHE pE3yJIbTaTa ACATEIBHOCTH IIOCTABICHHOM LEIU U
YCIIOBUSIM, OOBSICHATh MPUYHHBI JOCTHXKCHUS WM HEIOCTIDKEHUS IeJId, HAaXOAWUTh
OLIUOKY, 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
pe3yJIbTATHI:

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,
IpeICTaBICHHbBIE B TA0JINIIAX, HA IUAarpamMMmax, 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 OTpULIAHUS, POPMYITUPOBATH YCIOBHBIC YTBEPKIACHUS MIPU 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.

HNmeTps npencraBiieHUE O CIIy4YalHOW M3MEHYMBOCTH HA IIPUMEPAX PE3YJIbTATOB
U3MEPEHUMN, 1IeH, (PU3MYECKUX BEJIUYMH, AHTPOMOMETPUUYECKUX JIaHHBIX, HUMETh
MIPEACTABIICHUE O CTATUCTUYECKON YCTOMYUBOCTH.

Hcnonp30BaTh [Ji ONHWCAHUS JAHHBIX YacTOThl 3HAYEHUW, TPyNIUPOBATH
JlaHHbIE, CTPOUTH TUCTOTPAMMBbI TPYNIIUPOBAHHBIX TAHHBIX.

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 xoniy 00yuenus B 8 kjiacce 00y4aromuics MOTyYHT CIEAYIOLUE 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 CPEIHUX 3HAYCHHH M MEpP PpacCEHBaHUS
(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 TIPU pPEIICHWU 3a/ad B TEOPUU BEPOATHOCTEM, B JPYrux Yy4eOHBIX
MaTEMaTHUYECKUX Kypcax U 3aJad U3 IPyrux yueOHbIX IPEAMETOB.

OnepupoBaTh MOHIATHEM COOBITUS KaK MHOXKECTBA 3JEMEHTApHBIX COOBITUI
CIIy4ailHOTrO OMbITa, BBINOJHATH OINEpaluy HaJl COOBITUAMHM, HCIOJIB30BATH MpU
pelIeHnn 3a7ad JAuarpaMMbl Dilfiepa, YHUCIOBYIO HPSIMYI0, MPUMEHATH (OpMyITy
CJIO’KEHUS BEPOSATHOCTEH.

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

K xonIty 0Oyuenus B 9 kiacce 00yyaromuics MogyduT CIEYIOIINe TPEIMETHBIE
pEe3yJIbTATHI:

[Tonp30BaThC KOMOMHATOPHBIM TMPABWJIOM YMHOXKEHHUs, HAXOJUTh YHCIIO
IIEPECTAHOBOK, YHUCIIO COYETAHUM, I0JIb30BAThCS TpeyrojbHUKoM [lackans mnpu
pElIeHUH 3a/1a4, B TOM YHCJIe HA BEIYUCIICHHUE BEPOSITHOCTEH COOBITUH.

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
JOCTHXKEHUS MIEPBOTO YCIEXA, B CEPUAX UCIIBITAHUN bepHyum.

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 W3MEHYMBOCTH, MOHUMATh MaT€MaTHUYECKOE
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  HaumeHoBaHUe pa3iesioB M TEM NPOTrPAMMBbI 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 TIOCTPOCHHUEM
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

MMO3HAHMSA 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 HMX BO3MOXHBIX
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, 3aja4,

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 n/m 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 CIIOCOOHOCTEU 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, YMHOXEHHE 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 OTHOIIEHUEM 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
O6pa30BaHI/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
pa3BUTHS 4YEJIOBEKA, IPUPOABI MU
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
HCCIIEA0BATENIBCKON 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’Kalollel cpenpl, OCO3HAaHHEM
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,
pacCyXI€HHI,  yMEHHUIO  BHUJIETh




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







