AHHOTauMs K pado4eil mporpaMmme
yueOHoM nucuuiinabl «Marematuka, 10 kiaace»

Pabouas mporpamma mo marematuke uig 10 kimacca cocTaBieHa Ha OCHOBE
CJIEIYIOIIUX HOPMATUBHBIX IOKYMEHTOB:
» OenepanbHBI KOMIOHEHT ['0Cy1apCTBEHHOTO 00Pa30BaTENBHOTO CTaHAapTa OOIIETO
oOpazoBanus (IIpunoxxenue k npukazy Munoobpaszosanus Poccuu ot 5 mapta 2004 roga
Ne 1089).
» denepanbHbId 0a3UCHBIN yUeOHBIN MJIaH 00111e00pa30BaTEIbHBIX YUPESKICHHUH.
* [IpumepHbIe MporpaMMbl OCHOBHOT'O O0IIIETO 00pa30BaHus IO MaTeMaTHKE.
» denepanbHBIl TIepedeHb YUEeOHUKOB, YTBEPKIACHHBIN TprukazoM MuHoOpHayku PD,
PEKOMEHIOBAaHHBIX (JOMYIIEHHBIX) K UCTIOJIB30BAHUIO B 00pa30BaTEIHLHOM MPOIECCE B
00111e00pa30BaTENbHBIX YUPEKICHUSIX.

Pabouass mporpamma cocTaBieHa ¢ YYETOM THUIIOBOM MpOrpamMMbl IS
00111600pa30BaTEIbHBIX YUPEIKICHUM, MPEICTABICHHOTO:
» AnreOpa u Havana ananuza. CoopHuk padouyux nporpamm. 10 — 11 kmaccel: yueOHOE
nocobue st 001eoopa3zoBaresbHbIX opranusanuii / coct. T.A. bypmuctposa. — M.:
IIpocsemenue, 2016.
* 'eomerpus. Coopuuk padouux nporpamm. 10 — 11 kmaccel: yueOHOe mocoOue st
yuutenen o01eobpazoBaTenbHbIX opranuzanuii / coct. T.A. Bypmucrpoa. — M.:
[Ipocemenne, 2016, pexomeHmOBaHHBIX JlemapTamMeHTOM 00Opa30BaTEIbHBIX
IpOrpamMm | cTaHapToB obiero oopazosanust MO PO.

W3yyenue matemMaTHK{ B CTapIIeH IIKOJE B PaMKax XHMHUKO-OHMOJIOTHYECKOTO
npouIis HarpaBIeHO HA TOCTHXKEHHUE CIICTYIONINX 1eJIei:
(opMupoBaHue npeacTaBaeHnid 00 UIEIX U METOJIaX MAaTEMAaTHUKH; O MATEMATHUKE KaK
YHUBEPCATBHOM SI3bIKE HAYKH, CPEICTBE MOJCITHUPOBAHUS SBICHHUA U MPOIIECCOB;
OBJIaJIeHHE YCTHBIM W THCBMEHHBIM MAaTEMaTHYECKHM SI3bIKOM, MaTeMaTHYCCKUMU
3HAHUSAMH W YMCHHSMH,  HCOOXOAWMBIMH IS W3YYEHUS  IIKOJIBHBIX
€CTECTBEHHOHAYYHBIX JHUCIHIUIAH, IS TPOAOHKCHUS O0Opa3oBaHWS W OCBOCHHS
M30paHHOM CHENUaIbHOCTH Ha COBPEMEHHOM YypOBHE, Pa3BHTHE JIOTHYECKOTO
MBIIUICHNS, QJITOPUTMHYECKOW KYJIBTYPBI, TPOCTPAHCTBEHHOTO BOOOpPaKEHUS,
Pa3BUTHE MAaTEMAaTHUYECKOTO MBIIUICHUS U WHTYUIIMU, TBOPUYECKUX CITIOCOOHOCTEH Ha
ypOBHE, HEOOXOAMMOM JUIsl MPOAOHKEHHS OO0pa3oBaHUS W JJISI CaMOCTOSITEIbHOU
JesTeIPHOCTH B 00JIaCTM MaTeMaTHKd © €€ TPWIOKEHUH B  Oyaymien
MpOQeCCUOHATILHON JESITEIHHOCTH; BOCIIMTAHUE CPEACTBAMU MAaTEMAaTUKH KYJIbTYPbhI
JUYHOCTU: 3HAKOMCTBO C HCTOPHEH  pa3BUTHS  MAaTEMAaTHKH, DBOJIOIUEH
MaTeMaTUYeCKNX HUJeH, MOHMMAaHWE 3HAYMMOCTH MAaTEMATUKH i1 OOIECTBEHHOTO
mporpecca.
OcHOBHBIE 3aJa4H:
- MPEYCMOTPETH BO3MOXXHOCTh KOMIIEHCAITUH TTPOOEJIOB B TIOJITOTOBKE IIKOJIBHHUKOB U
HEJ0CTaTKOB B MX MaTeMAaTHUYECKOM Pa3BUTHH, PA3BUTHU BHUMAHHUS U TTaMSITH;
- o0ecrneunTh ypoBHEBYIO AU PepeHITHaIIO B X0/1¢ 00yUCHHUS;
- obecneunTh 0a3y MaTreMaTUYeCKUX 3HAHWUW, JOCTAaTOUHYI Ui Oyayiie
npodeccuoHanbHOM NEeITeIbHOCTH WIH MOCIEIYIOIEro 00y4eHus B BBICIIEH IIKOJIE;
- c¢(hopMUpOBATh YCTOWYUBBIA HHTEPEC YUAIIUXCS K IPEIMETY;
- pa3BUBATh MaTEMAaTUYECKUE U TBOPUECKUE CIIOCOOHOCTH YHAIIUXCS;



- IOJITOTOBUTH 00YYAIOIIUXCSI K OCO3HAHHOMY U OTBETCTBEHHOMY BBIOOPY KU3HEHHOTO
U Tipo(eCCUOHATILHOTO MYTH;

- PaCHIMPUTH MOHATHUE MHOKECTBA YHCEN (OT HATyPaJIBbHOTO A0 AEHCTBUTEIBHOIO);

- U3YYHTh CTEMEHHYIO, MOKa3aTeIbHYI0, JOTapuPMUUEcKyl0 (QYHKIUN UX CBOMCTBA H
rpaduku;

- OBJIaJIETh OCHOBHBIMHU CIIOCOOAMU PEUICHUsI TOKAa3aTeNbHBIX, JOTapU(PMHUUECKUX,
UppallMOHATBHBIX YPABHEHHUM U HEPABEHCTB;

- TMO3HAKOMUTH YYalllUXCsA C TPUTOHOMETPUUYECKON (OpMOM 3arucu JeHCTBUTEIHLHOTO
yucia u €€ CBOMCTBAMU;

- paccMOTpeTh MPeodpa30BaHUe TPUTOHOMETPUUECKUX BhIPAKEHUHN (BKITIOUYAs pelICHUE
ypaBHEeHU) Mo (hopmyiaM Kak anredOpandyeckuM, Tak U TPUTOHOMETPUUECKUM.
HoBu3na: cucrema  ympakHEHUH  MO3BOJISIET  OpPraHU30BaTh  YPOBHEBYIO
b depeHnranyo 00y4yeHus Mo KaXI0M TeMe; aKIEHT B MpernoJaBaHuu JejlaeTcs Ha
MPaKTUYECKOE TPUMEHEHUE PUOOPETEHHBIX HABBIKOB.

Mesicnpeomemuoie u MEHCKYPCOGbLE CEA3U:S

- ¢usuka: «/leiictButenbHble uncna», «CrenenHas (yHkuus», «Jlorapupmuueckas
dynkuus», «Jlorapupmudeckue ypaBHeHus», «llokazarenpHple ypaBHeHUs, «OOBbEMbI
MHOTOTPAHHHUKOBY;

- XuMus — «/leficTBUTENBHBIE YnCIIay;

- Obuonorus - «JlelicTBuTenbHbIE Uncaay, «I[loka3arenpHas QyHKIUSI.
PaccmarpuBaemslii Kypc MateMatuku i 10 kinacca opraHu3oBaH BOKPYT OCHOBHBIX
COJIepKATEIbHBIX JINHUMN:

- YUCJIOBAs JIMHUSA (AEWCTBUTEIbHBIC UHCTIA, CTENIEHB C IEHCTBUTENIBHBIM OKa3aTeleM,
Jorapu@mbl YUCEN, TPUTOHOMETPUUECKHUE YHCIIOBBIE BBIPAXKEHHUS);

- (yHKIIMOHAIBHOW (TIOKA3aTEeNBHOM, JIOTapU(DMHUUECKOM, CTereHHas (YHKIusS u
TPUTOHOMETpUUEcKas PyHKIIUs);

- YpaBHEHHMI M HEpaBEHCTB (IIOKa3aTesbHbIE, JOrapupMUUYECKHe, UppaluoHaIIbHbIE,
TPUTOHOMETPUUYECKHUE YPAaBHEHUS U HEPABEHCTBA);

- mpeoOpa3oBaHMid  (BBIPAKEHMM,  COAEp)KAIIUX  CTENEHHU,  Jiorapudmsl,
TPUTOHOMETPUUECKUE (PYHKITUN).

MecTo npeamera B y4eOHOM IJIaHe.

Cornacno @epaepanbHoMy 0a3ucHOMY y4eOHOMY TUTaHY JUisi OOpa3oBaTeIbHBIX
yapexaennii Poccuiickoit @enepariuu a1 00s3aTeILHOI0 M3YUSHUS MaTEMaTHKHA Ha
ATarne OCHOBHOTO 0011ero oopasoanus B 10 kimacce orBoautes 136 1, u3 pacyeta 4 4 B
HEJEIIO.

B pe3yabrare M3ydYeHHsi MATeMAaTHMKM B IIKOJEe B PpaMKax XHMHKO-
OMO0JI0TrH4eCKOro Npo(puJisi Y4eHUK J0JIKEeH:

3HAMb/NOHUMAMb:

* 3HaYEHUE MATEeMaTHUYEeCKOW HAyKu JJIsl PEIIeHMs 3a]ay, BOZHUKAIOIIUX B TEOPUH U
NPaKTUKE; MIMPOTY M OrPAHMYEHHOCTh MPUMEHEHHS MaTeMaTHUYEeCKUX METOAOB K
aHaJIN3y U UCCIIEOBAHUIO MPOLIECCOB U ABJICHUN B MPUPOJIE€ U OOIIECTBE;

* 3HAaYEHUE IMPAKTUKU U BOIPOCOB, BO3HUKAIOIIMX B CamMoOll MaTeMaTHKe, s
(dbopMHpOBaHUA U Pa3BUTHS MAaTEMaTHYECKON HAYKH;

* HUJACH pACIIUPEHUS YHUCIOBBIX MHOXECTB KaK Crocoda MOCTPOEHUS HOBOTO
MaTeMaTUYECKOro arrapara JJil PElIeHUs] NPAKTUYECKUX 3a7a4 U BHYTPEHHUX 33/1a4
MaTE€MAaTHKU;



* 3HaUEHUE UJIEH, METOJIOB U PE3YJIbTATOB aNreOpbl 1 MaTeMaTHYECKOTO aHAINU3a IS
IIOCTPOECHUS MOJENEN PEANIBHBIX TPOLECCOB U CUTYAILUH;

* BO3MOKHOCTH T€OMETPHUYECKOTO SA3bIKA KAaK CPEICTBA ONMCAHMS CBOWCTB PEATbHBIX
IIPEAMETOB U UX B3aMMHOTO PACIIOJIOKEHNS,

* YHHMBEPCAJIbHBIM XAPAKTEP 3aKOHOB JIOTMKM MAaTEMATHYECKHUX PACCYKICHUH, HUX
IPUMEHUMOCTb B Pa3JIMYHbIX 00JIACTIX YETOBEUECKON AESITEIbHOCTH;

* paznuuuve TpeOOBaHUM, NPEIBSABISAEMBIX K JOKa3aTelbCTBAM B MaTeMaTHKE,
€CTECTBEHHBIX, COLIUAIBHO-DKOHOMUYECKUX U TYMaHUTAapHBIX HAyKaX, HA IIPAKTUKE;

* pPOJIb AaKCMOMAaTHKM B MAaTE€MATHKE; BO3MOXXHOCTb IIOCTPOCHHUS MaTEMaTHYECKUX
TEOpUIl Ha aKCMOMATUYECKOM OCHOBE; 3HAUEHHE aKCMOMATUKH JUIsl APYTUX oOsacTei
3HAHMA U IS IPAKTUKH;

* BEpOSITHOCTHBIN XapaKTep Pa3INUHbIX IPOLECCOB U 3aKOHOMEPHOCTEN OKPYKAKOLIETO
MHpA.

YncsioBbIe 1 OyKBEHHBbIE BHIPAKEHUSA

Ymems:

* BBITNOJIHATH apu(PMETUUECKUE JAEHCTBUS, cOUeTasl YCTHbIE U MUCbMEHHBIC MPUEMBI,
MIPUMEHEHUE BBIYMCIUTENIBHBIX YCTPOUCTB; HAXOJAUTh 3HAYEHUSI KOPHS HATypabHOU
CTETNICHHW, CTENEHW C palMOHAIBHBIM TIOKa3aTesleM, jorapudma, HUCIOIb3YysS MNpH
HEOOXOJIMMOCTH BBIYUCIUTEIbHBIE YCTPONCTBA; MOJI30BATHCS OLICHKON M MPUKUIKOM
IIpHY MPAKTUYECKUX pacyeTrax;

* INPUMEHATH TOHATHS, CBS3aHHBIC C JCIUMOCTBIO IIEJIBIX YHCEJ, NPU PEUICHUH
MaTEeMaTHUYECKHX 3aJ1a4;

* HAXOJAUTh KOPHU MHOTOWICHOB C OJHOM MEPEMEHHOM, pacKIabIBaTh MHOIOWICHBI Ha
MHOKUTEIIH;

* BBINIOJIHATH JIEUCTBUSL ¢ KOMIUIEKCHBIMHM YHCJIaMH, TOJIb30BAThCSl T€OMETPUUYECKON
HMHTEpIIpeTalMel KOMIUIEKCHBIX 4YHCEN, B TMPOCTEHIIUX ClIydasix HaxOJUTh
KOMIUIEKCHBIC KOPHU YPaBHEHUH C IEHUCTBUTEIBHBIMU KOA(DPUITMEHTaMU;

* MIPOBOAUTH MPEOOPA30BAHUSI UMCIOBBIX U OYKBEHHBIX BBIPAXKEHUM, BKIIOUYAIOIINX
CTETEeHH, pauKaJbl, JOTapu(PMbl U TPUTOHOMETPUYECKUE (PYHKIINH;

UCNO1b306aMb RPUOOPEMEHHbIE 3HAHUA U YMEHUA 6 NPAKMUYECKOU
0eAmeIbHOCHU U NO6CEOHEEHOU HCUSHIUL:

* JUISL MPaKTHYECKHX pacyeToB Mo (opmynaM, BKIoyas (OPMYIIbI, COAEpIKallue
CTENEeHM, paAMKaNbl, JOorapudMbl U  TPUTOHOMETPUYECKHE (PYHKIMH, TpHU
HEO0OXOIUMOCTH UCHOJIB3Ys CIPAaBOYHBIE MaTepUabl U MPOCTEUIINE BRIYUCIUTEIHHBIC
YCTPOMUCTBA.

DYyHKIUN U TPAPUKU

Ymemo:

* onpeaensaTh 3HaueHne (PYHKIMH 10 3HAYEHUIO apryMEHTa MPHU Pa3IuyHbIX Crioco0ax
3a1aHus PyHKIUY;

* CTPOUTH rpaKN U3yUYECHHBIX (PYHKIMH, BBIMOIHATH TPeoOpa3oBaHus rpaQuKoB;

* OIIMCBIBATH 110 rpaduKy U 10 (popmyIie MOBEAEHHUE U CBOMCTBA (DYHKIINIA;

* pelaTrbh ypaBHEHUS, CUCTEMbl YpPAaBHEHWI, HEPAaBEHCTBA, MCIOJb3ys CBOMCTBA
(GYHKIMI 1 UX rpauuecKkue mpencTaBICHHUs;



UCNO1b306aMb RPUOOPEMEHHbIE 3HAHUA U YMEHUA 6 NPAKMUYECKOU
0eamebHOCHU U NO6CEOHEBHOU HCUZHUL:

* Ul ONHMCAHUS U HMCCIEIOBAaHUS C MOMOIIBIO (DYHKIMI pealbHbIX 3aBUCUMOCTEM,
Mpe/ICTaBICHUS UX TpapUUEeCKH; UHTEPIPETAIINHN TPAPUKOB peaTbHbBIX MPOILIECCOB.

Hayana mareMaTHYeCKOIr0 aHAJIN3a

Ymemes:

* HAXOJIUTh CYMMY O€CKOHEYHO YOBIBAIOIICH T€OMETPUUCCKUN MTPOTPECCHH;

* BBIYMCIISATH IIPOM3BOJIHBIC M TEPBOOOpPA3HBIC 3JIEMEHTAPHBIX (PYHKIMM, MPUMEHSS
IpaBUjia BBIYUCIEHUS TMPOU3BOJHBIX W TEPBOOOPA3HBIX, HCIOJIB3YS CIPABOYHBIC
MaTepualbl;

* FiCClIeI0BaTh (DYHKIIMU U CTPOUTH UX TpaUKU ¢ IOMOIIBIO IPOU3BOTHOM;

* pelaTh 3aJja4u C IPUMEHEHHEM YpaBHEHUS KacaTelbHOU K Tpaduky GyHKIUY;

* penaTh 3aJla4u Ha HaX0KJACHUE HAauOOJIbIIIETO U HAUMEHBIIIEr0 3HaUYCHUS PYHKIIUM Ha
OTpE3KE;

* BBIYMCJISITH TJI0IA/Ib KPUBOJIMHEHHON Tpamneluu,

ucnoJjin3oeambsv npuoﬁpemelmbte 3HAHUA U YMEHUA 6 npaxmuuecxoﬁ
0esimeIbHOCMU U NOBCEOHEBHOUL HCUZHU:

* i pCICHUA TCOMCTPHUICCKHUX, (1)1/13quc1<nx, O9KOHOMHYCCKHUX U APYTUX IIPUKIAIAHBIX
3ajJad, B TOM 4YHCJIC 3aJa4 Ha HauOOJIBIINE U HAMMEHBIINE 3HAUCHUS C IMPUMCHCHHUCM
dallriapara MaTeMaTH4YCCKOI'O aHaJIn3a.

YpaBHeHUS U HEPABEHCTBA

Ymemo:

* pemarbh palroHaJIbHbIE, MOKa3aTelIbHbIE M JIOrapu(PMUUYECKHUE YpaBHEHUS U
HEPABEHCTBA, NPPALMOHAIBHBIE U TPUTOHOMETPUYECKUE YPABHEHUS, UX CUCTEMBI;

* I0Ka3bIBaTh HECJIOKHBIC HEPABEHCTBA,

* pemarbh TEKCTOBBIE 3a/a4d C ITOMOUIBIO COCTABJICHUS YPAaBHEHWW W HEPABEHCTB,
MHTEPIPETUPYS PE3YIBTAT C YUETOM OrPAaHUYEHUN YCIOBUS 3a/1a4H;

* n300paxaTh Ha KOOPJAMHATHOM IUIOCKOCTM MHOXXECTBA PELICHUN YpaBHEHUU U
HEPABEHCTB C JBYMs IIEPEMEHHBIMU U UX CUCTEM.

* HaxoOOuTh MPHUOJMKEHHbIE PpEHICHUs YPaBHEHMM W MX CHCTEM, HCHOJIb3Ys
rpagu4ecKuil METOI;

* pewiaTb YpaBHEHHUsS, HEpaBEHCTBA U CHUCTEMBbl C TMPUMEHEHHUEM TIpaduyecKux
MIPEICTABJICHUA, CBOMCTB (DYHKIIHI, PONU3BOTHOM;

ucnoJjin3oeanto npuoﬁpemelmbte 3HAHRUA U YMEHUA 6 npakmuqecm)ﬁ
0esimeIbHOCMU U NOBCEOHEBGHOUL HCUZHU:
® JJIA IIOCTPOCHUA U UCCIICA0OBAHMA HpOCTCﬁH.IHX MaTEMATHYCCKUX MOHCHCﬁ.

DJieMeHTbl KOMOMHATOPUKH, CTATUCTUKH ¥ TEOPUH BEPOSITHOCTE

Ymemo:

* pewath MpocTelniMe KOMOWHATOpPHBIE 3alayd METOJOM Iepedopa, a TakkKe C
UCIIOJIb30BaHMEM  M3BECTHBIX  (opMmyn, TpeyroibHuka Ilackans; BBIYHCIATH
ko3¢ ¢unmentsl OnHoma HpioToHa MO Gopmysie U ¢ HCTIOIB30BAaHUEM TPEYTOJbHHUKA
ITackans;



* BBIUMCIATH, B MPOCTEUIINX CIy4asX, BEPOATHOCTU COOBITUM HAa OCHOBE MOJCYETA
YK CJIa UCXO0JI0B;

UCNO1b306aMb RPUOOPEMEHHbIE 3HAHUA U YMEHUA 6 NPAKMUYECKOU
0eamebHOCHU U NO6CEOHEBHOUl HCUSHUL:

e I aHaJW3a PEaJbHbIX YHCIIOBBIX JTaHHBIX, MPEICTABICHHBIX B BHUJE IUarpamM,
rpaduKoB; U1l aHaIu3a MHPOPMAIUU CTATUCTUUECKOIO XapaKTepa.

I'eomeTpus

Ymemes:

* COOTHOCHUTH IIJIOCKHE Te€OMeTpuueckue (Qurypbl U TpexXMepHble OOBEKTHI C HX
OTNMCAHUSIMU, YepTeKaMU, U300pKCHUSIMHU, pa3inyaTh M aHAJU3UPOBATh B3aUMHOE
pacriojioxxeHue Guryp;

* u300pakaTh reoMeTpudeckue (GUrypbl W TeJa, BBIIOIHATH YEPTEXK IO YCIOBUIO
3aJ1a4u;

* pemarb TEOMETPUYECKHE 3aJaud, ONUpasCh Ha HU3YUYCHHBICE CBOMCTBA
MJAHUMETPUUECKUX U CTEPEOMETPUYECKUX (UTyp M OTHOIICHUN MEXIy HHUMH,
MIPUMEHSISl anreOpandyecKuil U TPUTOHOMETPUUECKUN anmaparsl;

* IPOBOAUTH JIOKA3aTEIbHbIC PACCYKIACHUS IIPU PEIICHUH 3aa4, JOKA3bIBaTh OCHOBHBIC
TEOpPEMBI Kypca;

* BBIUUCIIATH JIMHEWHBIC SJIEMEHTBHI M YIJIbI B IPOCTPAHCTBEHHBIX KOH(UTYpaIusx,
00beMBbI W IUIOIIAJM IMOBEPXHOCTEH ITPOCTPAHCTBEHHBIX TEI M HX IPOCTEHIINX
KOMOUMHAIIHIL

* MPUMEHATHh KOOPJUHATHO-BEKTOPHBIM METOJA [IJI1 BBIYMCIICHUS OTHOIICHUH,
PACCTOSIHUM U YTJIOB;

* CTPOUTH CEUCHHS MHOTOTPAaHHUKOB U M300pa)kaTh CEUCHUSI TEII BPAIICHHUS;

UCNOb306aMb NPUOOPEMEeHHbIe 3HAHUA U YMEHUA 6 NPAKMUUECKOU
0esAmenbHOCHU U NO6CEOHEEHOIL HCUSHU:

* JUI MCCIIeIOBaHUs (MOJEIMPOBAHNS ) HECI0KHBIX TPAKTUYECKUX CUTYyal[Ui Ha OCHOBE
M3Y4YEHHBIX (POPMYIT U CBOMCTB (uUryp;

* BBIUMCIEHUS JUIMH, IJIOIMIAJed U OOBEMOB peajbHBIX OOBEKTOB MpPU PEUICHUHU
OPAaKTHYECKUX  3a7ay, MCHOJb3ysl MNpU  HEOOXOJUMOCTH  CHPAaBOYHUKU U
BBIYHCIINTEIbHBIE YCTPOUCTBA.



