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MHNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma mO yueOHOMY MpeaMETY «Maremaruka: anrebpa © Hayana
MaTeMaTU4YeCcKOoro aHaausa, reometrpusp» s 10-11 kimaccoB (rymMaHuTapHBIN MPoQUIL) COCTAaBICHA B
cooTBeTcTBUM ¢ DenepaabHbIM TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM CPETHETO OOIIEro
oOpazoBanusi, [IpumepHOil OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMoOii CpelHero oomiero oopazoBaHus
(omoOpena  pemieHueM — (emepanbHOTO  y4eOHO-METOJAMYECKOTO OOBEOUHEHHS 10  00IemMy
oOpaszoBanuio TpoTokod oT 28.06.2016 Ne 2/16-3). 3a OCHOBY B3SITBI aBTOPCKHE IPOTPaMMBbI
KO.M.Komnsruna, M.B. TkadeBoii, H.E.®@enopoBoii «Anrebpa u Hauana MmaTeMarudeckoro ananmsa. 10
- 11 xnaccel. ba3oBsrii u yriryosnennsiii ypoauy», JI.C.ATtanacsna, B.®.byrycosa, C.b.Kagomiesa u
ap. «'eomerpus. 10 - 11 xnaccel. ba3zoBelil v yriryOIeHHBIH YPOBHH.

B paboueii mporpamme yureHsl nosioxkenus OenepanbHoro 3akoHa Ne 371-@3 ot 24.09.2022 .
«O BHecenuu m3meHeHud B DenepanbHbiii 3aKk0H "OO0 oOpa3oBanuu B Poccuiickoit denepanun" u
crateu 1 @enepanpHoro 3akoHa "O6 o0s3aTenbHBIX TpeboBaHusx B Poccuiickoit deneparymy», mpukas
MunuctepctBa npocsemeHuss PO Ne370 ot 18.05.2023, wuzaeu u nonoxkenuss KoHuenmuu pa3BuTUs
MaTeMaTH4ecKoro oopaszoBanus B Poccuiickoit @enepanuu (yTB. pacnopsokenueM [Ipasurenscrsa PO
or 24.12.2013), IIpumepHOil mporpamMMmbl pa3BUTHS W (POPMHUPOBAHUS YHHUBEPCATBHBIX YYCOHBIX
JCHCTBHUI TOJIyYEHUU CPEAHEro oOIiero oOpa3oBaHus, BKIIOYAIONICH (GOPMUPOBAHNE KOMIIETCHIIUN
oOyuaromuxcsi B 00J1acTH y4eOHO-HCCIe0BATEIbCKON U TPOEKTHO J1eATEIbHOCTH.

Pabouast mporpamma cocTaBJicHa B COOTBETCTBHHM C OCHOBHOW 00pa30BaTENbHOM MPOrpaMMOin
cpenHero obuiero oopazoanust MAOY «llentp obpazoBanus Ne 13 umenu ['epost CoBerckoro Coro3a
H.A .KysHenoay.

[Iporpamma cootercTByer Y MK:

— AnreOpa u Havajla MaTeMaTUYeCKOro aHanuza: yuyeOHuk 1 10 kimacca o01meoOpa3oBaTeIbHBIX
yupexaenuil. ba3osblii u yriyonéunsiii yposens / FO.M. Konsarun, M.B. Tkauésa, H.E. ®&énopoaa,
M.U. llla0yuun. [lox penakuueit A.b. XXwmxuenko. - M.: [Ipocsemenue, 2017.

— Aurebpa ¥ Hayala MaTeMaTHYECKOTo aHanu3a: yueOHuK g 11 kimacca o6meoOpa3zoBaTelbHBIX
yupexaeHuil. bazoBsiii u yrinyonéunsiii yposens / FO.M. Konsarun, M.B. Tkauésa, H.E. ®&noposna,
M.U. llla0yuun. [lox penakuueit A.b. XKwmxkuenko. - M.: [Ipocsemenue, 2017.

— Teomerpus, 10—-11 xnaccel: yueOHHK i o6meoOpa3oBaTenbHbiX yupexaenuit / JI.C. Atanacss,
B.®. byry3os, C.b. Kagomues u ap. — M.: IIpocsemenue, 2017.

[IpakTrueckas 3HAYMMOCTH IIKOJIBHOTO Kypca MaTeMaTHKUA OOYCIIOBJIEHA TEM, YTO €r0 0ObEKTaMu
SABIAIOTCS (DyHIaMEHTANbHBIE CTPYKTYPbl M KOJIMYECTBEHHBIC OTHOIICHUS JEHCTBUTEIBHOTO MHpa.
Maremaruueckas TMOATOTOBKA HeoOxoauma JUis TOHUMAaHUSA TMPUHIMIIOB  YCTPOWCTBA U
WCIIOJIb30BAaHUSI COBPEMEHHON TEXHHKH, BOCHPHUATHUS HAYYHBIX M TEXHUYECKUX MOHATUUA U HJAEH.
MareMartuka SIBISI€TCS SI3BIKOM HAayKuM M TeXHUKH. C €€ TOMOIIBI0 MOJETUPYIOTCS W H3y4aroTCs
SIBJICHUS ¥ TIPOLIECCHI, POUCXOSAIIUE B IPUPOIE.

Kypc marematuku sBISIeTCS OJJHUM M3 OMOPHBIX KYpPCOB CTapIliei IIKOJIBI: OH 0OecreuynBaeT
M3y4YeHUue IpYrux AUCUMIUIMH. B mepByro ouepeab 3TO OTHOCUTCS K MpeIMeTaM €CT€CTBEHHO-
Hay4HOTO IMKJIa, B YACTHOCTHU K (pu3HKe. Pa3BUTHE JIOTMYECKOTO MBIIIJICHUS YYAIIUXCS MPU U3yYECHUN
MaTEMaTHKU CIIOCOOCTBYET YCBOEHHUIO MPEIMETOB T'YMaHUTapHOro IHKIA. [IpakTHueckue ymeHus U
HaBBIKM MAaT€MaTHUYECKOTO XapakTepa HeOOXOIUMBI ISl TPYIO0BOM U NMpodheCcCHOHATHHOM MOATOTOBKU
IIKOJIbHUKOB.

PazButne y ywammxcss TpaBUIBHBIX TNPEICTABIEHUNW O CYIIHOCTH U  TPOUCXOXKICHUU
MaTeMaTHYeCKUX aOCTpakiui, COOTHOIIEHHH pPEalbHOTO M HWJCAIBHOTO, XapaKTepe OTpPaKEeHHS
MAaTeMaTUYECKON HAyKOW SIBJEHUW W MPOILIEC COB PEATBHOIO0 MHpPa, MECTE MATEMAaTUKU B CHCTEME
HayK U POJIM MaTEMaTHYEeCKOTO MOJIEIIMPOBAHMS B HAYYHOM IMO3HAHUHU U B MPAKTHKE CIOCOOCTBYET
(hOpMHUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS yUaITUXCs, a TakKe (HOPMUPOBAHUIO KAYECTB MBIIIJICHUS,
HEOOXOIUMBIX JJISl a1l Tallii B COBPEMEHHOM MH(OPMAIIMOHHOM OOIIECTBE.

TpeOyst OT ydamuxcsi yMCTBEHHBIX W BOJICBBIX YCHJIMMA, KOHIIGHTpPAIlMd BHUMAaHWs, aKTUBHOCTH,
BOOOpaKeHHUs, MaTeMaTHKa pa3BUBAaeT HPABCTBEHHBbIC UEPTHl JMYHOCTH (HACTOWNYMUBOCT,
[ETeyCTPEMIEHHOCTH, TBOPUECKYIO aKTUBHOCTD, CAMOCTOSITEIHHOCTh, OTBETCTBEHHOCTh, TPYIOIIO0HE,
JUCHUIUIMHY U KPUTUYHOCThH MBIIUJIEHUSI) 1 YMEHHE apryMEHTUPOBAHHO OTCTaWBaTh CBOM B3TJISIBI U
yOEXKIeHUsI, a TAK)KE CIIOCOOHOCTh MPUHUMATh CAMOCTOSITEIIbHBIC PEIICHUSI.

N3yuenne Kypca MaTreMaTHKW CYILIECTBEHHO PACUIUPSIET KPYro3op yYalluxcs, 3HAKOMs HX C
WHIYKIIMEH U eAyKIuen, 0000meHneM U KOHKPETH3AlNeH, aHATM30M U CHHTE30M, KacCU(pUKaIei



U cucTeMaTH3aluel, abcTparupoBaHieM, aHaJorued. AKTUBHOE MCIIOJIb30BaHKE 3a/1a4 Ha BCEX 3Tamax

y4eOHOTO0 Mpoliecca pa3BUBACT TBOPUECKUE CIIOCOOHOCTH IIKOJILHUKOB.

IIpu oOydyeHum MaTematuke (QOPMUPYIOTCS yMEHUS U HaBbIKM YMCTBEHHOIO TpyAa —
IUTAHUPOBAHHE CBOEW palOThI, MOMCK pAIlMOHAIBHBIX MyTeH €€ BBINOJIHEHMS, KPUTUYECKAs OIICHKA
pe3ynbTaToB. B nponecce o0yueHMsl MIKOJIBHUKU JODKHBI HAYUUTBCSI M3J1araTh CBOM MBICIU SCHO U
MCYUEPIIBIBAIOIE, JIAKOHMYHO W EMKO, MPHOOpECTH HaBBIKM UYETKOTO, aKKypaTHOTO W TPaMOTHOTO
BBIIIOJTHEHUS MATEMAaTUYECKUX 3aIUCEH.

Baxneiimed 3amadell IIKOJIBHOIO Kypca MAaT€MAaTHKHM B CTaplIEd WIKOJIE SIBJISETCS PA3BUTHE
JIOTMYECKOT0 MbINIUIeHUs yyamuxcs. CaMu 0OBbeKThl MaTEMAaTUUYECKUX YMO3AKIIOUEHUH U IPUHSTHIE B
MaTeMaTHKe MIPaBUiIa X KOHCTPYUPOBAHUS COCOOCTBYIOT (JOPMHUPOBAHUIO YMEHUNH 0OOCHOBBIBATH U
JOKa3bIBaTh CYXKICHUS, IPUBOAUTH YETKUE OIIPENEIICHNUs, Pa3BUBAIOT JOTUYECKYIO0 HHTYULIUIO, KPATKO
U HarjasJHO BCKPBIBAIOT MEXAHU3M JIOTMUECKHMX IOCTPOCHUM M ydaT MX IPUMEHEHHIO. TeM caMbIM
KypC MaTeMaTWKH 3aHMMaeT BEAyIlee MEeCTO B (hOPMUPOBAHMH HAYYHO-TEOPETHUECKOTO MBIIIJICHHS
IIKOJIbHUKOB. PackpbliBas BHYTPEHHIOIO IapMOHHUIO MaTeMaTHKH, (GOpMHUpYs NOHHMaHHE KpacoTbl U
U3AIIECTBA MAaTEMaTHYECKUX PACCYKICHHUH, CIIOCOOCTBYS BOCIPHUATHUIO MaTeMaTHUecKuX (opm,
MaTeMaTHKa TEM CaMbIM BHOCHUT 3HAYUTEJIBHBIM BKJAJ B 3CTETHMYECKOE BOCIMTAHME ydammxcs. Eé
M3yYeHHE Pa3BUBAET BOOOPAKEHHUE UIKOJHHHKOB, CYIIECTBEHHO OOOTaIlaeT MX MPOCTPAHCTBEHHBIC
IIPEJICTaBIICHHUS.

[Tpu n3yueHnn MaTeMaTUKX OOJIBIIIOEC BHUMAHUE YIEIISETCS Pa3BUTHI0 KOMMYHHKATUBHBIX YMEHHH
(popmynupoBaTh, apryMeHTUpPOBaTb U KPUTHKOBATh), (OPMHPOBAHUIO OCHOB JIOTUYECKOTO
MBIIUICHHAS] B YaCTH NPOBEPKM HMCTUHHOCTU M JIOKHOCTU YTBEPXKIEHUH, IOCTPOCHUS NPHUMEPOB U
KOHTPIPUMEPOB, LENOYEK YTBEPXKICHUH, (OPMYJIUPOBKHM OTPULIAHUM, a TakkKe HEOOXOIUMBIX M
JIOCTaTOYHBIX ycioBui. Ocoboe BHUMAaHUE yJENAETCS YMEHHUIO padoTaTh IO alrOpUTMY, METOJaM
IIOMCKa aJITOPUTMA U ONPEACICHUIO I'PaHUL] IPUMEHUMOCTH aITOPUTMOB.

IIporpamma 0a3oBoro ypoBHsl HamlpaBjieHa Ha 0OecredyeHHe BO3MOYKHOCTH HCIOJIb30BaHUS
yJalIMMKCST MaTeMaTU4YECKUX 3HAHUM U YMEHUH B ITOBCEIHEBHOM KU3HU U BO3MOKHOCTH YCIIEIIHOTIO
IPOJOJDKEHHsT 00pa30oBaHUs MO CHEIHAIBbHOCTSIM, HE CBS3aHHBIM C IMPUKJIAJAHBIM HCIOJIb30BAHUEM
MaTEMaTHKHU.

[IporpaMMa mo mareMaTuke Ha 0a30BOM YpOBHE MpeHAa3HAu€Ha g O0OYyYaroIIMXCSl CpeaHel
IIKOJIbl, HE MWCHBITBIBABIIMX CEPbE3HBIX 3aTPYyIHEHUM Ha MPEIbIAYyIIero YpOBHSA OO0ydeHus.
OOyuaronmecsi, OCyIIeCTBISIOIMKME OOydeHHe Ha 0a30BOM YypOBHE, IOJKHBI OCBOWTBH OOIIUE
MaTeMaTHYeCKUe YMEHHUs, He0OXOAUMBIE JUIsl KHU3HH B COBPEMEHHOM OOIIECTBE; BMECTE C TEM OHHU
MIOJIy4ar0T BO3MOXHOCTh U3Y4YMTh MPEAMET INIYOKe C TeM, UTOObI B JaJIbHEHUIIEM MPU HEOOXO0IMMOCTH
M3y4aTh MaTEMATUKY JUIsl TPO(ECCHOHAIBHOTO TPUMEHEHHUS.

N3ydyeHnne MaremaTHKu B CTaplleid HIKoJe Ha 0a30BOM ypOBHE HAIpaBICHO Ha JIOCTH)KEHUE
CHEAYIOIIUX LeJIeH:

— (¢opMupOBaHHE TMPEACTAaBICHUI O MaTeMaTHKE KaK YHHUBEpPCAIbHOM $3bIKE HAYKH, CPEJICTBE
MOJIETTUPOBAHUS SBJICHUH U IPOLECCOB, 00 UAESIX U METOAaX MaTEeMaTHUKH;

— OBJIaJICHME MAaTeMAaTUYEeCKUMHU 3HAHUSMHM U YMEHHUSMH, HEOOXOIUMBIMU B MOBCEJHEBHOMN >KHU3HH,
JUISL U3YYEHUS IIKOJIbHBIX €CTECTBEHHO-HAYYHBIX JUCLMIUIMH Ha 0a30BOM YpOBHE, AJIS MOTYUYEHHS
o0pa3oBaHMs B 00JacTAX, HE TPEOYIOIUX yIIIyOJIeHHON MaTeMaTH4eCcKOi MOArOTOBKHY;

— pa3BUTHE JIOTMYECKOTO  MBIIUICHHS, QJITOPUTMHYECKOM  KYJIBTYPBl, IPOCTPAHCTBEHHOTO
BOOOpa)KE€HUsI, KPUTUUYHOCTH MBIIUIEHUS Ha ypOBHE, HEOOXOAMMOM il oOydeHHs B BBICIIEH
IIKOJIE€ [0 COOTBETCTBYIOIIEH CIEUAIbHOCTH, B OyAyIiel npoeccnoHanbHOMN e TeNbHOCTH;

— BOCIIUTaHHE CPEACTBAMH MATEMAaTHUKH KYyJIbTYpPbl JIMYHOCTH; OTHOLIEHUS K MAaTEMAaTUKE KaK 4acTH
00II1eueI0BeYECKOM KyNbTYpbl; 3HAKOMCTBO C HUCTOpPHEH pa3BUTUS MaTeMaTHKH, SBOJIIOIMEN
MaTeMaTHYeCKUX UJeH, TOHUMaHWe 3HAaUMMOCTH MaTEMAaTUKHU Il OOIECTBEHHOTO Iporpecca.

OBHIASA XAPAKTEPUCTUKA KYPCA MATEMATHKM 10 - 11 KJIACCA
VYuebnsiii npeqmer «MaTeMaTtuka: anreOpa U Hadajga MaTEMaTHYECKOTO aHAJIN3a, TEOMETPHUS B
10 u 11 xmacce BkiodaeT B cebs 1Ba Moaynsa «AnredOpa W Hadajga MAaTeMaTHYECKOTO aHaIM3a» U
«I"eomeTpusi»
Anceopa wanenena Ha (HOPMHUPOBAHHE MATEMAaTHYECKOTO ammapaTta Ijs pemieHus 3aaad u3
MaTeMaTUKH, CMEXHBIX TMPEAMETOB, OKPYKAIOIIEH peabHOCTU. SI3bIK aureOpbl MOTYEPKUBACT
3HAQUYE€HHE MAaTEMAaTUKHU Kak S3bIKa JUIsl IOCTPOCHMSI MAaTEMAaTUUYECKUX MOJEIIEH, POLECCOB U SABJICHUI



peasibHOro Mupa. OnHOW W3 OCHOBHBIX 33Jay U3YYEHHUs aireOpbl SBJISETCS  pa3BUTHE
QITOPUTMHUYECKOTO MBIIIICHUSI, HEOOXOAMMOT0, B YaCTHOCTH, JJIsi OCBOCHHUS Kypca MH(POPMATUKU;
OBJIaJICHHE HaBBIKAMH JETYyKTHUBHBIX paccyxaeHui. [IpeoOpa3oBanue cUMBOIMYECKUX (HOPM BHOCUT
cBOM crneuuuyeckuil BKIaJ B pPa3BUTHE BOOOpakeHUs, CHOCOOHOCTEH K MaTreMaTHYeCKOMY
TBOPUYECTBY

Copepxanne Kypca anreOppl M Hadall MaTEMaTHYeCKOro aHanmm3a (OpMHUPYETCS HAa OCHOBE
OyHIaMEHTAIBbHOTO  Sipa UIKOJIBHOTO MaTeMaTHueckoro ooOpaszoBanus. Jlannas mnporpamma
pernmamMeHTupyer o0béM MaTepuana, oOs3arenbHoro s m3ydeHus. CopepaHuWe JaHHOTO Kypca
BKJIIOUAET CIEAYIOUIUE pasfenbl: «Auneebpa», «Mamemamuueckuti ananuszy», «Beposmuocmov u
CMamucmuxa».

Copepxanue pasnena «Aneedpa» cnocoOCTBYeT (POPMHUPOBAHUIO Y YUHAIIUXCS MATEMATHYECKOTO
anmaparta Uil pelieHHsl 3ajad OKpyKaroleil peanbHOocTH. B xome  u3ydenuss Tem «Uwucna u
BBIDOKCHUS», «YPAaBHEHUS M HEPABEHCTBA», YUYEHUKH IMOJY4alOT BO3MOXHOCTh pa3BUTh
MPEJICTAaBJICHUSI O 4YHCIE M POJM BBIYUCICHUM B YeJIOBEUYECKOW MpakTHKe; CchHOpMUPOBATH
MPAKTUYECKUE HABBIKA BBIMOJIHEHUSI YCTHBIX, MUCHMEHHBIX, WHCTPYMEHTAJIbHBIX BBIUHUCICHUH,
pPa3BUTh BBIYMCIUTENbHYIO KYJIbTYPY; OBIAJE€Th CHMBOJUYECKHM S3bIKOM airedpbl, BhIpaObOTaTh
(dbopManbHO-OTIEpaTUBHBIC alreOpandeckue yMEHHsT W HAYYUThCS NPUMEHATh HMX K PEHICHHUIO
MaTEeMaTHYECKUX U HeMaTeMaTHYeCKHUX 3ajad.

Paznen «Mamemamuueckuii ananuz» NpencTaBlIeH TPeMs OCHOBHBIMU TEMaMHU: «DJIEMEHTapHbIE
bynakuny, «lIpousBognas» u «Murerpany». ConepskaHue 3TOro pasjeiia HaIEJIeHO Ha MOJIyueHHe
IIKOJIbHUKAMHM KOHKPETHBIX 3HAHUM O (PYHKIIMM KaK Ba)KHEUIIEH MOJENIN OMUCAHUS U UCCIICIOBAHUS
pa3HOO0pPa3HBIX peajbHBIX MpoIleccoB. M3yueHne CTENEeHHBIX, MOKa3aTeIbHbIX, TOTapU(PMUIECKUX U
TPUTOHOMETPUYECKUX (DYHKIIMI MPOJIOIKAET 3HAKOMCTBO YYAIIMXCSI C OCHOBHBIMH 3JIEMEHTapPHBIMU
GbyHKIUSAMU, HadyaToe B OCHOBHOW 1mikoje. Tembl «DyHKIUU», «IIEMEHTHl MaTEMaTHUYECKOIo
aHaJIN3a» AT BO3MOXXHOCTh HM3yYUTh CBOMCTBA M TpadUKH DJIEMEHTAPHBIX (YHKIHMA, HAYYIUTHCS
UCIOJIb30BaTh (YHKIMOHAJIbHO-TpapuuecKkue MpeACTaBICHUs U1 OMHCAHUS U aHAINW3a PEeabHBIX
3aBUCUMOCTEH.

[Ipu usydenuun paznena «Beposamuocms u cmamucmukay» y4alluMcs MOJy4aloT BO3MOXHOCTH
pPa3BHUTh JIOTMYECKOE MBINUICHUE H pedb. lIpomormkaercs (GOpMUPOBAHWE YMEHHUS JIOTHYCCKH
00OCHOBBIBATh CYX/ICHHUS, TPOBOJAUTH CUCTEMATH3AI[UH, UCIIOJIb30BATh PA3IMUHBIC SA3bIKH MaTEMaTUKU
(clIoBECHBIN, CUMBOIMYECKUH, TpadUuecKuil) sl WUIIOCTPALUUA, WHTEPIPETALNH, apTYMEHTALNH U
JI0Ka3aTeNbCTBa; ChOPMHUPOBATH MPEACTaBICHUS 00 U3YYaeMbIX MOHATUSX U METO/IaX KaK BayKHEHIIINX
CpelICTBaX MaTeMaTHUUECKOTO MOJICTUPOBAHUS PEATTbHBIX MPOIECCOB U SIBJICHUH.

TI'eomempus - oAuH W3 BAXHEWIINX KOMIOHEHTOB MaTeMaTHYeCKOro OOpa3oBaHMI,
HEOOXOUMBIN ISl MPUOOPETEHUs] KOHKPETHBIX 3HAHUW O MPOCTPAHCTBE U MPAKTUYECKH 3HAYMMBIX
yMeHUH, (OPMUPOBAHMUS S3bIKA OMHCAHHUS OOBEKTOB OKPYKAIOIIEr0 MHpa, Uil Pa3BUTHS
MPOCTPAHCTBEHHOTO BOOOpAXEHUST M WHTYHUIIMH, MAaTEMAaTHUUYECKOW KYJIbTYPHI, I ICTETHUYECKOTO
BOCIHUTaHUs OOydaromuxcs. M3ydeHne TeoMeTpHH BHOCUT BKJaJ B pPa3BUTHE JIOTHYECKOTO
MBIIUICHUSI, B JOPMUPOBAHUE TTOHSATHUS JOKA3ATEIbCTBA

B kypce «l'eomerpusi» paccmaTpHUBAaIOTCs CIENYIOIIME COAEpKaTelbHble JTUHUU: «Ipsambie u
niaockocmu 8 npocmpancmeey, «Mnozoepannuxkuy», «Tena spawenusn», «Bexmopwi 6 npocmpancmee,
IpU M3YyYEHUH KOTOPHIX pa3BUBAETCS YMEHHE JIOTHYECKHM OOOCHOBBIBATH CYXKIEHUS, MPOBOJIUTH
CHUCTEMATHU3allMH, TMPUBOJUTH TPUMEPHl M KOHTPIPUMEPHI, HCIOIB30BATh PA3JIMYHBIE S3BIKH
MaTEeMaTHKU (CIIOBECHBIM, CHMBOJIMYECKUU, Tpaduueckuil) g WIUIIOCTPallid, WHTEPIPETAINH,
apryMeHTallid W JI0Ka3aTelIbCTBA; CHOPMHUPYIOTCS TMPEACTABICHUS 00 HW3y4aeMbIX TMOHATHUAX |
METOAaX KaK BaXKHEWIIMX CpPEJCTBAX MATEMATHYECKOTO MOJEIMPOBAHUS PEATbHBIX MPOIECCOB U
SIBJICHU.

MECTO ITIPEJJMETA B YYEBHOM I1JIAHE
Vuebubiii mnan MAOVY «llentp oOpazoBanust Ne 13 umenu I['epos Coserckoro Corosa
H.A Ky3nernoBa» Ha u3ydenue yueOHoro npeamera «Marematuka» B 10 kmacce orBoaut 136 gacos (4
gaca B Henemo), B 11 kmacce 136 uacoB (4 uwaca B Henmenro). Marepuan mojaetrcs OJOKaMHu.
[TocnemoBaTenbHOCTE OJIOKOB OTPEACISIETCS] KAICHIAPHO-TEMATHIECKUM TUIAHUPOBAHHUEM.
Kontpons ypoBHSI OOyYEeHHOCTH OCYIIECTBIISETCS IO 3aBEPIIEHHH M3Y4YEHUS TeM B BHJIE
KOHTPOJILHBIX paboT. B TeueHHWe roga BO3MOXKHBI KOPPEKTHBBI pabodeil MpOrpaMMEbl, CBSI3aHHBIE C



00BEKTUBHBIMU IIpUYruHaMu.

INIJTAHUPYEMBIE PE3YJIBTATbBI

OcBoenne yuyeOHOro npeamera «MaTeMaTuka» JOJDKHO 0OeclieunBaTh JOCTHKEHHE HA YPOBHE
cpeaHero ooOmiero o0pa3oBaHMSA CIEIYIOIIUX JUYHOCTHBIX, METANPEIMETHBIX W MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB:
JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pPE3yNbTaThl OCBOEHHS HporpaMMel ydeOHoro mnpeamera «MaremaThka»
XapaKTEepU3YHOTCS:
I'paxkiaHcKkOe BOCTIMTAHUE:!
C(POPMHUPOBAHHOCTBIO T'PAXKJAHCKONW MO3MLUU OO0YYaIOLIErocss Kak aKTMBHOIO M OTBETCTBEHHOI'O
YjieHa POCCUHCKOTO OOIIECTBa, MPEACTABICHUEM O MAaTeMaTHMYECKHMX OCHOBaX (YyHKIMOHUPOBAHUS
pasNUYHBIX CTPYKTYp, SIBJICHUH, MpOLEAyp TI'pakJaHCKOro oOmiecTBa (BbIOOpBI, OMPOCHl U IIp.),
YMEHHEM B3aWMOJICHICTBOBATh C COLMAIBHBIMA HHCTHUTYTAaMH B COOTBETCTBHM C MX (YHKIMAMHU U
HA3HAYCHUEM.
IlaTproTHYECKOE BOCIIUTAHUE:!
C(OPMHUPOBAHHOCTBIO POCCUMCKON TpaKAAaHCKON MICHTUYHOCTH, YBAXKEHHMS K MPOLUIOMY H
HACTOAILLEMY POCCHICKOM MaTeMaTUKH, ICHHOCTHBIM OTHOLIEHUEM K JOCTH)KEHUSIM POCCUHCKUX
MaTEMaTUKOB U POCCUICKOM MaTeMaTU4YECKON IIKOJIBI, K UCIIOJIBb30BAHUIO dTUX JIOCTHIKEHUHN B IPYTHX
HayKax, TEXHOJIOTUSX, cpepax IKOHOMHKH.
JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:
OCO3HAaHMEM JIYXOBHBIX IIEHHOCTEH POCCHHCKOTO0 Haponaa; CGOPMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HaHMsI, STUYECKOTO MOBEACHMS, CBA3AHHOIO C IPAKTUYECKUM IIPUMEHEHUEM JOCTHKEHUN HAyKu U
JeSITENIbHOCTBIO YUEHOI0; OCO3HAHUEM JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMYHUBOIO OYAYyIIETO.
OCTEeTUYECKOE BOCIIUTAHUE:!
ACTETUYECKUM OTHOIIEHHEM K MHUPY, BKJIIOYas OSCTETHUKY MaTeMaTHYECKMX 3aKOHOMEPHOCTEH,
O0BEKTOB, 3ajay, peIICHUI, PpacCy)KICHWH; BOCHPUUMYMBOCTBIO K MAaTeMaTHMYECKHUM acleKTam
Pa3IMYHbIX BUJOB UCKYCCTBA.
DuU3nYeCcKOe BOCIUTAHUE:
Cc(OPMHPOBAHHOCTHIO YMEHHsI MPHUMEHSATh MaTeMaTHYECKHWE 3HAHWS B HHTEpecax 3J0pOBOTO H
6e3omacHoro obpasa *H3HH, OTBETCTBEHHOI'O OTHOLIEHHUS K CBOEMY 3/0pOBBIO (3I0pOBOE MUTAHUE,
cOamaHCUpPOBAaHHBIA PEXXUM 3aHATHN M OTAbIXA, peryispHas (Gu3nueckas aKTUBHOCTD); (PU3HUECKOTO
COBEpLICHCTBOBAHUS, IIPU 3aHATUAX CIIOPTUBHO-0340POBUTEIBHON JESATEIBHOCTHIO.
TpynoBoe BociuTanue:
TOTOBHOCTBIO K TpPYAY, OCO3HAHHEM LEHHOCTH TPYJIOJIIO0MS; MHTEPEeCOM K pazIMuHBIM cdepam
npoecCOHANbHOM JIeATENbHOCTH, CBSI3aHHBIM C MaTEeMaTHMKOW WU €€ NPUIIOKEHUSMH, YMEHUEM
coBepILIaTh OCO3HAHHBIA BBIOOp Oymymiei mpodeccuu M pealn30oBbIBaTh COOCTBEHHBIE >KU3HEHHBIC
IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTHYECKOMY OOpa30BaHMIO U CaMOOOpa30BaHUIO HA
IIPOTSHKEHUM BCEH JKU3HU; TOTOBHOCTBIO K AaKTMBHOMY YYacTHIO B PEIIEHUHU INPAKTUYECKUX 3ahad
MaTeMaTHYeCKON HalpaBIeHHOCTH.
OKOJIO0rM4ecKOe BOCIIUTAHUE:!
c(OPMHUPOBAHHOCTBIO IKOJIOTUUYECKON KYJIbTYphl, TOHUMAHUEM BJIMSIHUS COLUATbHO-I)KOHOMUYECKUX
MIPOIIECCOB Ha COCTOSIHUE NPUPOAHON M COLMAIBHOW Cpelibl, OCO3HAHHEM IJI00aJbHOrO XapakTepa
9KOJIOTMUYECKUX MPoOJIeM; OpHEeHTallMel Ha TPUMEHEeHHEe MaTeMaTHUYeCKUX 3HaHUM IS peleHus 3a1a4
B 00JIACTH OKpY’KaIOIIeH cpeibl, MIIAaHUPOBAHUS MOCTYNKOB M OLIEHKH MX BO3MOXHBIX MOCIEICTBUN
JUISl OKPY>KAIOIIEH Cpeibl.
IleHHOCTH HAyYHOTO NTO3HAHUS:
c(OpMUPOBAHHOCTHI0 MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU
U OOIIECTBEHHON MNpaKTHUKH, MOHMMAaHUEM MaTeMaTHYeCcKOH Haykh Kak cdepbl 4YeroBedecKoi
NeSITeIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAYMMOCTH JUISl PA3BUTHS IIUBWIIM3AIMN; OBJIAIEHUEM S3BIKOM
MaTeMaTUKd M MaTEeMaTHYeCKOM KyJIbTypoW KaK CpEICTBOM II03HAHUS MHUPA; TOTOBHOCTBIO
OCYILIECTBIISATh MPOEKTHYIO M UCCIIEI0BATENIbCKYIO EATEIbHOCTh UHIMBUYaIbHO U B TPYTIIIE.




METANPEAMETHBIE PE3YJIbBTATHI
MertanpeaMeTHble pe3yibTaThl OCBOCHHS MPOrpaMMbl yueOHOro mpenMera «MaremaTtukay

XapaKTEepPU3YIOTCS OBJIAJICHUEM YHUBEPCAIBHBIMU HO3ZHABAMENbHBIMU OCUCMBUAMU, VHUBEPCAIbHBIMU

KOMMYHUKAMUBHLIMU OCUCMBUAMU, YHUBEPCATbHBIMU PE2YIAMUBHBIMU OCUCEUAMU.

1) Yuusepcanvuvie nosnasamenvusle oeticmeus, obecneuusarom ¢opmuposarue 0az06vlx

KOCHUMUBHBIX NPOYEcco8 00y uaruuxca (0ceoeHue memooo8 HO3HAHUSA OKPYICAOWe20 Mupa;

npuMeHenue 102UYEeCKUX, UCCIe008ameNbCKUX onepayull, ymeHut pabomams ¢ ungopmayueti).

basoBeie tornyeckue AecTBUS:

e BBIBIATh M XapaKTEPU30BaTh CYIIECTBEHHbIC NPU3HAKH MaTEMaTHYECKUX OOBEKTOB, MOHSTHH,
OTHOIICHUH MEXAY MOHATHSAMH; (OPMYJIUPOBATh OIpEAeTICHUs] TOHATUN; YCTaHABIIMBATH
CYIIECTBEHHBIN NpU3HAK KiaccH(UKALMU, OCHOBAHUS sl 0OOOIIEHUS M CPaBHEHUS, KPUTEPUU
MIPOBOJMMOIO aHAIH3a;

e BOCIpPUHHMATH, (OpMyIHpOBaTh ¥  NpPeoOpa3OBHIBATH CYXKIEHHUS:  YTBEPAUTENIbHBIE |
OTpHUIaTeNIbHbIE, EAMHUYHBIC, YaCTHBIEC U OOIIHE; YCIOBHBIC;

e BBIABIATh MAaTEMaTHYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M MPOTUBOpPEUHs B (aKTax, JAHHBIX,
HAONIIOJICHUSAX U YTBEPXKACHUSX; MpeljiaraTh KPUTEPUH IS BBIABICHUS 3aKOHOMEpPHOCTEH U
IIPOTUBOPEYUI;

e JleJaTh BBIBOJABl C HKCIOJB30BAaHHMEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX W HMHIYKTHBHBIX
YMO3aKIIOYCHNH, YMO3aKIIIOUCHUI TI0 aHAJIOTHH;

e TMPOBOJUTH CAMOCTOSATEIBHO JOKa3aTeNbCTBA MAaTEMaTHYECKUX YTBEPXKACHUU (MpsSIMbIE U OT
MPOTUBHOTO), BBICTpAaMBATh APTYMEHTAIMIO, MPHBOIUTH MPUMEPHl U  KOHTPIPHMEPHI;
000CHOBBIBATh COOCTBEHHBIE CYXACHHS U BHIBOJIBI;

e BBIOMpaTh croco® pemeHUs y4eOHOW 3amaun (CpaBHUBATh HECKOJIBKO BAapHAHTOB pEIICHUS,
BBIOMpaTh HanboJiee MOIXO AN ¢ YYETOM CaMOCTOSITENILHO BBIJICTICHHBIX KPUTEPUEB).
basoBebie nccaenoBaTeabCKue IeHCTBHUS:

e HCIONB30BaTh BOIMPOCHI KaK MCCIEAOBATEIbCKUNH HHCTPYMEHT TMO3HaHMS; (QOpPMYIHpPOBATH
BOTIPOCHI, (PHUKCHPYIOLIUME TPOTHBOpEYHE, MpOoOJIeMy, YyCTaHAaBIMBAaTh HCKOMOE U JaHHOE,
(dbopMUpOBaTh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3HIIMIO, MHEHHUE;

e TMPOBOJUTH CAMOCTOSITEJIBHO CIUIAHMPOBAHHBIA SKCIIEPHUMEHT, MCCIEIOBAHHE 0 YCTAHOBIICHHIO
0COOCHHOCTEH MaTeMaTU4ecKOoro 0ObeKTa, SIBICHUS, MIPOLIECCa, BBISIBICHUIO 3aBUCUMOCTENH MEXIY
00BEKTaMU, SIBICHUSIMH, TIPOIIECCAMH;

e  CaMOCTOATENBHO (OpPMyIHUpOBaTh OOOOIIEHUS W BBIBOJABI 10 pe3ysibTaTaM IPOBEAEHHOTO
HAOJIOCHNSI, WCCIIEIOBAHUS, OLIEHMBATH JOCTOBEPHOCTH IOJYYEHHBIX PE3yJIbTaTOB, BBHIBOJIOB H
0000I11IeHHI;

e MIPOTHO3MPOBATh BO3MOXKHOE DPAa3BUTHE MPOIECCA, & TAK)KE BBIIBUTATH TPEATIONOXKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora c unpopmanuei:

e BBIABIATH JePUIUTHI HHGOPMAIIUHU, JAHHBIX, HEOOXOUMBIX JJISi OTBETA HA BOMPOC M TSl PEIICHUS
3aJ1auu;

e BBIOUpPATh HH(OPMALIMIO U3 UCTOYHUKOB PA3IMUHBIX THUIOB, aHAIU3UPOBATh, CUCTEMATH3UPOBATh U
WHTEPIPETHPOBATH UHPOPMAITUIO PAa3ITMIHBIX BHIOB U ()OPM IPEICTABICHHS,

e CTPYKTYpPHpPOBaTh HH(OPMAIIMIO, MPEACTABIATh €€ B pPa3iMuHbIX (opMax, HILTIOCTPUPOBATH
rpaduyecku;

e  OIIEHUBATH HAIEKHOCTH UH(POPMAIIUHU TI0 CAMOCTOSTENIEHO CPOPMYTUPOBAHHBIM KPUTEPHSIM.

2) Yuueepcanvrvie KOMMYyHUKAMUGHbIE Oelicmausi, 00eCneyusam chopmMupo8aHHOCIb COYUATbHBIX

HABbIKOG 00YYAIOUJUXCHL.

O6ueHue:

e BOCIPUHUMATH U (OPMYIHUPOBATH CYXKJICHUS B COOTBETCTBUU C YCIOBUSMHU U LETSIMHU OOIICHUS;
SICHO, TOYHO, TPaMOTHO BBIPAKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCHBMECHHBIX TEKCTaX, JTaBaTh
MOSICHEHHUSI 110 XO/1y PElIeHHs 3a/1a4i, KOMMEHTHUPOBATh MOJYUYEHHBIN PE3yNIbTaT;

e B XOJIe OOCYXKJIEHHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYX)AaeMOM TEMBI, MPOOJIEMBI, peraeMon
3a/laud, BBHICKA3bIBATh WJICH, HAIICJICHHBIC HA TIOWMCK PEIICHUS;, COMOCTABISATh CBOM CYXKICHHUS C
CYXIIEHUSIMH JPYTUX YYaCTHHUKOB JWANOTa, OOHAPYKHMBATH pPaziMUMe M CXOJACTBO ITO3UIIHIA; B
KOPpEeKTHOH Gopme (HopMyIHpOBaTh Pa3HOTIACHS, CBOU BO3PAKEHUS;




e TIPEICTABIATH PE3yJAbTAThI PEUICHHUS 3a7add, OKCICPUMEHTa, HCCICAOBaHUS, MPOCKTa,
CaMOCTOSITENIbHO BBIOMPATh (POPMAT BBICTYIUICHUS C YYETOM 3a/1a4 MPE3CHTAMN U 0COOCHHOCTEN
ayJUTOPHUH.

COTpyIHUYECTBO:

e [IOHMMAaTh U HCIOJB30BATH MPEUMYILIECTBA KOMAHTHONW U HHIMBUIYaTIbHON PabOTHI IPU PEIICHUH
yT-I€6HBIX 3ala4; MNpUHUMATL ULCJIb COBMECTHOU ACATCIIBHOCTH, IUJIAHUPOBATH OPraHU3aIUIO
COBMECTHOH pabOThI, pachpenensTh BUABI pPadOT, JOTOBapUBATHCS, OOCYKAATh MpOIECC H
pe3ynbTat paboThl; 0000IIaTh MHEHUS HECKOJIBKUX JTFOJICH;

e  y4YaCTBOBAaTh B IPYNIIOBBIX (hopMax paboThl (0OCYkIeHHS, 0OMEH MHEHUH, «MO3TOBBIC IITYPMBI» H
WHBIC); BBIMOJHATH CBOIO YacTh pabOThl U KOOPIAWHUPOBATH CBOM JICUCTBHS C JIPYTMMHU YICHAMH
KOMAaHJIbl; OLIGHUBaTh KadeCTBO CBOETO0 BKJI3Ja B OOWMI MNPOAYKT 1O KPUTEPUsM,
cOpMYIIUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

3) Yuuseepcanvuvie pecynsamuensie delicmeus, obecneuusaiom opmuposanue cCMvlcio8blX YCMAHOBOK

U JICUBHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranuzanus:

COCTABIISITh ITUIAH, aJITOPUTM PEIICHUS 3aJaud, BBIOMpATh CIIOCOO pEHICHUS ¢ YYETOM HMMEIOIIHXCS

PECYPCOB B COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATh U KOPPEKTHPOBATh BAPUAHTHI PEIICHUI C

y4€TOM HOBOM MH(pOPMAIIHH.

CaMOKOHTPOJIb:

e BIQJICTh HABBIKAMHU TI03HABATEILHOW PEQIEKCUU KaK OCO3HAHHS COBEpPIIACMBIX JICUCTBUH H
MBICITUTEIIBHBIX MPOIECCOB, UX PE3Y/IbTATOB; BIAJCTh CIIOCOOAMU CaMOIPOBEPKHU, CAMOKOHTPOJIS
mporiecca 1 pe3ysibTara pelieHus MaTeMaTHYeCKON 3a/1a4H;

e IIPEIBUACTH TPYAHOCTU, KOTOPBIE MOI'YT BOSHUKHYTH IIPU PELICHUU 3a7a4l, BHOCUTb KOPPEKTUBBI
B JICITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JIAaHHBIX, HAHJICHHBIX ONIMOOK, BBISBICHHBIX
TPYIHOCTEN;

e OIICHHMBaTh COOTBETCTBHUE pE3yJIbTaTa ICJIU U YCJIOBUSAM, OOBSCHATh MPUYMHBI JOCTH)KCHUS HIIH
HEIOCTHKCHHS PE3yJIbTAaTOB JIEATEILHOCTH, HAXOAUTh OMIMOKY, JaBaTh OIEHKY MPUOOPETEHHOMY
OTIBITY.

IHNPEIMETHBIE PE3YJIBTATHBI

OcBocHue ydeOHOTO Kypca «AnreOpa W Hadajga MaTEMaTHYECKOTO AaHalli3a» Ha YpPOBHE
cpeaHero oOmero o0pa3oBaHMs JOKHO OOecreyuBaTh JOCTHXKEHUE CIEAYIOUIMX MPeIMETHBIX
0o0pa30BaTeNbHBIX PE3YIbTATOB:

10 KJIACC

Yucsa v BBIYUCJIECHUSA

— OmnepupoBaTh MOHATUSMU: PAIIMOHATEHOE U JCHCTBUTEIHLHOE YHCIIO, OOBIKHOBEHHAS U JECATUUHAS
JIpOOB, TIPOIIEHTHI.

— BemonHsaTh apudMeTHiecKkre onepaiu ¢ palioHaIbHbIMU U IHCTBUTEIHHBIMU YHUCTIAMH.

— BrmonasaTe npubIMKEHHBIE BBIYMUCICHUS, UCTIONB3YS MPaBUJIa OKPYTJICHHS, IeNaTh MPUKUIKY U
OLIEHKY pe3yJIbTaTa BEIYMCIICHUMN.

— OnmnepupoBaTh MOHSATUSAMHU: CTENEHb C LEJIBIM I[OKa3aTelneM; CTaHaapTHas ¢opMa 3amucu
NEHCTBUTENFHOTO YHCIIAa, KOPEHb HATYpaJbHOW CTENEeHM; HCIOJB30BaTh MOIXOMASAIIYI0 (GopMy
3alMCH IEUCTBUTEIBHBIX YUCEN JJISI PEIICHUS MTPAKTUYECKUX 3a71a4 U IPEACTABICHHS JaHHBIX.

— OmnepupoBaTh NOHATUAMH: CUHYC, KOCUHYC U TAHT€HC MPOU3BOJILHOIO YIJIa; UCIOJIb30BaTh 3alUCh
MIPOU3BOJIBLHOTO yTiia yepe3 00paTHbIE TPUTOHOMETPHYECKHE (DYHKITUH.

YpaBHeHHS U HEPABEHCTBA

— OrnepupoBaTh NOHATHSAMHU: TOXJIECTBO, YpPAaBHEHUE, HEPABEHCTBO; II€JI0€, PALMOHAIBHOE,
HMPPALMOHAIIEHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE YPABHEHHUE;

— BommonuaTe npeoOpazoBaHUs TPUTOHOMETPHUUECKUX BBIPAKEHUN U peliaTb TPUTOHOMETPHUECKUE
YpaBHEHUS.

— BpInonHsaTs npeoOpa3oBaHus 1ENbIX, PAlMOHATIBHBIX U MPPALMOHAIBHBIX BBIPQXKEHUN M pellaTh
OCHOBHBIC THUIIbI LCJIBIX, PAIIMOHAJIBHBIX 1 UPppalllOHAJIbHBIX ypaBHeHI/Iﬁ " HCPABCHCTB.



[IpumeHsTh ypaBHEHHS W HEpPABEHCTBA JJIsl pEUICHHs MaTeMaTH4YeCKMX 3aJad W 3a7ad u3
pa3IUUYHBIX 00J1acTel HAYKU U PEATbHON KU3HH.

MOI[GHI/IpOBaTB PCATBHBIC CUTYyAllUW Ha S3BIKC aHFCGPLI, COCTAaBJISAATh BBIPAKCHUA, YPABHCHUA,
HEpABEHCTBA I10 YCJIOBHUIO 33Ja4M, HCCIEN0BaThb IOCTPOEHHBIE MOJEIM C MCIOJIb30BAaHUEM
arnmapara anreOpbl.

DOYyHKUMH U TPAaPUKH

OnepupoBarh TOHATHSIMH: (YHKIUS, CIOCOOBI 3amaHus (YHKIUU, O0JACTh ONpeAeNieHUs u
MHOYECTBO 3HaUeHUH (QyHKIMH, TpapuK (yHKIMH, B3aUMHO 00paTHbIC (PYHKIINH.

OmnepupoBaTh MOHATUAMHU: UYETHOCTb M HEYETHOCTh (YHKLUUHU, HYIU (QYHKLUUHU, MPOMEKYTKH
3HAKOIIOCTOSIHCTBA.

Hcnonp3oBatek rpadguky QyHKIMIA U1 pELICHUs] ypaBHEHUH.

Ctpoutb 1 yuTaTh rpadUKu JTUHEHHON (HYHKINHU, KBaAPATUUHON (DYHKIIMHU, CTETIEHHON (DYHKIIMU C
LIEJIBIM [TOKa3aTeJIeM.

Hcnonb3oBare rpadguku QYHKIUN JUIST KCCIEAOBAHUS MPOIIECCOB U 3aBUCHUMOCTEH MPH PEUICHUH
3aa4 U3 Ipyrux y4eOHBIX MPEIMETOB U peabHON KU3HU; BhIpaXaTh (hOpMyJamMH 3aBUCHMOCTH
MEX]y BETMUYNHAMHU.

Hagaja MmaTeMaTH4eCKOr0 aHAJIN3a

OHepI/IpOBaTB IIOHATHUAMMU. IIOCJIIEAOBATCIIBbHOCTD, apmbMeTqucxaﬂ u reoMCeTpruiCCKas
IIPOrPECCUMU.

OmnepupoBaTh MOHATHAMM: OECKOHEUHO YOBIBAIOIIAs TE€OMETpUYECKas Iporpeccus, Cymma
0eCKOHEUHO yOBIBAIOIIEH reOMETPUUECKOM POrpecCcuy.

3agaBaTh OCIEI0BATEILHOCTH PA3IMIHBIMU CIIOCOOAMH.

Hcnons30BaTh CBOMCTBA IOCIENOBATEIBHOCTEN W IPOTPECCHM Ul pPELICHUS pealbHBIX 3aaad
IIPUKIIQJHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

OnepupoBarh NOHATUAMH: MHOXKECTBO, OIl€pallMM HaJl MHOKECTBAMHM.

Hcnonb30BaTh TEOPETHMKO-MHOKECTBEHHBIN ammapar Jid ONMCAaHUs PpealbHBIX IIPOLIECCOB U
SIBJIGHUH, MIPU PELICHUH 3a/1a4 U3 IPYTrUX y4eOHBIX IPEIMETOB.

OnepupoBarh NOHATHAMU: ONIPENEICHHUE, TEOPEMA, CIEICTBUE, 10KA3aTEIBCTBO.

11 KIIACC

Yucjaa ¥ BBIYUCJIEHUA

OHepI/IpOBaTI) MOHATHUAMU: HATYPAJIBHOC, LCJIOC YHCIIO; HCIIOJb30BATH IMPU3HAKKU ACIUMOCTU
LEJIBIX YUCECJI, Pa3JIOKCHUC YHCiIa Ha IIPOCTBIC MHOXKUTCIIN AJId PCIHICHUSA 3a1a4.

OHepI/IpOBaTB MOHATHUECM: CTCIICHDb C pAllMOHAJIBHBIM ITOKA3aTCJICM.

OHepI/IpOBaTB TTOHATHUAMU norapn(bM qucia, J1€CATUYHBIC U HATYPAJIbHBIC J'IOI‘apI/I(I)MLI.

YPaBHeHI’Iﬂ H HEPABCHCTBA

[IpuMeHATH CBOICTBAa CTENeHW JUIsl NpeoOpa3oBaHUS BBIPAKEHWN; ONEPUPOBATH MOHATHIMMU:
[I0Ka3aTEeIbHOEC YPABHEHHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIE THUIIBI ITI0KA3aTEIbHBIX YPABHEHUN U
HEPABEHCTB.

BeimonHATe npeoOpa3oBaHus BBIPAXKEHUH, COAEPIKAIIMX JIOTapu(MBbl; ONEPUPOBATH MOHATHIMMU:
jJorapu@MuUeckoe ypaBHEHHE U HEpPAaBEHCTBO; peUIaThb OCHOBHBIE THUIBI JIOTapU(PMHUUECKUX
YPaBHEHUH U HEPABEHCTB.

Haxonute pemenust mpocTeNnX TPUTrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh NMOHATHAMM: CUCTEMA JTUHEHHBIX YPAaBHEHUHN U €€ pEleHUE; UCIIOJIb30BaTh CUCTEMY
JIMHEWHBIX YPABHEHUN JUISl pEIIEHUS TPAKTUYECKUX 3a/1a4.

Haxomuth pelieHuss NOPOCTEHIINX CHUCTEM U COBOKYITHOCTEH palMOHAIbHBIX YPaBHEHHU U
HEPABEHCTB.



— MogenupoBarh peanbHble CUTYallud Ha SI3bIKE aireOpbl, COCTABISITh BBIPAXKEHUS, YpaBHEHUS,
HEPABCHCTBA M CHCTEMBI II0 YCIOBUIO 3aJaudd, MHCCICNOBAaTh IIOCTPOCHHBIE MOJCIN C
MCIIOJIb30BAHUEM alllapaTa ajareophl.

DOYyHKUMH U TPAPUKHU

— Onmnepuposars HNOHATHUSAMHU: IIEPUOJUYECKAS byHKLHSA, IIPOMEXKYTKH MOHOTOHHOCTH
(GyHKLIMHU, TOUKH SKCTpeMyMma (yHKIMM, HauOoJsiblliee M HauMEHblIee 3HaueHHs (YHKIMU Ha
MIPOMEKYTKE; UCTIOIB30BATh MX JJISl HCCIIEOBAHUS (QYHKIIUH, 3aJaHHOH rpa)uKkoMm.

— OmnepupoBaTh MOHATUAMU: I'paUKU MOKA3aTEIbHOM, JOrapu(MUUECKON M TPUTOHOMETPUYECKUX
GyHKUMH; n300paXkaTh UX HA KOOPAMHATHOM INIOCKOCTH U UCIOJIb30BATh JJIS PELICHUs YpaBHEHUI
U HEPaBEHCTB.

— H3o0Opaxare Ha KOOPAMHATHOM IJIOCKOCTHU I'paMKH JMHEMHBIX YPaBHEHUH M HUCIOJIB30BaTh MX
JUIS PEILIEHUS] CUCTEMBI JINHEWHBIX YPaBHEHUM.

— MHcnonw3oBarh rpadpuku (QyHKIMNA A MCCIEIOBAHUS IMPOIECCOB M 3aBHCUMOCTEH W3 JPYIHX
y4eOHBIX TUCIUTLIHH.

Hauaja MaTeMaTH4Ye€CKOI'0 aHAJIN3A

— OnmnepupoBaTh TMOHATUSAMHU: HeENpepbiBHAS (OYHKUHUS; IPOU3BOAHAS (DYHKIMHU; HCIIOIb30BATh
FCOMETPHYCCKUN U (PU3MYCCKUI CMBICI POM3BOIHOM JIJIsl PEIICHHMS 3a/1a4.

— HaxoauTh NPOU3BOJIHBIC JJIEMECHTAPHBIX  (PYHKIHHA, BBIUUCISITH IPOU3BOJHBIC  CYMMBI,
MIPOU3BEICHHUS, YACTHOTO (PYHKIIHH.

— Hcnonp30BaTh TPOU3BOAHYIO JUISI MCCIEAOBAHHUS (PYHKIIMM HA MOHOTOHHOCTH U DKCTPEMYMBI,
MIPUMEHSITh PE3YJbTaThl UCCIICIOBAHMS K TIOCTPOCHUIO IPpahuKOB.

— Hcnoabs30BaTh HMPOM3BOAHYIO JUIS HAXOXJICHHS HAWIYYIIErO PEIICHHS B NPUKIAIAHBIX, B TOM
YHUCJIe COIMAaIbHO-OKOHOMHYECKHX, 3a1a9ax.

— OmnepupoBatrh MOHATHAMHE: TIEPBOOOpa3Has M MHTETPaJl; IOHUMATh TEOMETPUUYCCKUN U (PU3HUCCKUIT
CMBICJT HHTETpaJa.

— Haxoauth mepBOOOpa3HbIC 3JEMEHTAPHbIX (YHKIUH; BBIUMCIATH HMHTErpajd 1o Gopmylie
Hprorona—Jleiiouumna.

— Pemare mnpukiamHbIe 3a7add, B TOM YHCJIE COIUAIBHO-DKOHOMHUYECKOTO H  (PU3UIECCKOTO
XapakTepa, CpeICTBAMHA MaTEMaTHYECKOTO aHATH3A.

COJEPKAHUE KYPCA MATEMATHUKMU 10 - 11 KIIACCOB

Aure0dpa 1 HayaJla MATEMAaTHYeCKOI0 aHAJIN3a
10 xknace
Crenenb ¢ 1elcTBUTENbHBLIM NoKka3aTesieM (10 u)

Lenble u panroHanbHble yucna. JlelicTBuTensHble yncia. beckoHeuHo yObIBarolas reoMeTpuuecKas
nporpeccusi. ApudMeTHYeCKU KOpeHb HarypalbHOW cTeneHu. CTeneHb ¢ palMOHAIBHBIM U
JEMCTBUTEIBHBIM [TOKA3aTEISIMHU.

Konmponvnas paboma Ne I no meme «/[eticmeumenvrule uuciay

Crenennas pynkous (12 4)

Crenennas ¢yHknus, e€ cBoilctBa M rpaduk. PaBHOCHUIbHBIE ypaBHEHUS W HEPAaBEHCTBA.
WppaunonanbHbie ypaBHEHHUS.

Koumponvnas paboma Ne 2 no meme « Cmenennas @pyHxkyusy
IToxa3zarenbHas pynkuus (11 49)

[TokazarenpHas ¢dynkums, e€ cBoiictBa u rpaduk. [lokazarenpHbie ypaBHeHUsA. [lokazaTenbHbIC
HepaBeHCTBA. CHCTEMBI T0Ka3aTEIbHBIX YPABHEHUM U HEPABEHCTB.

Konmponvnas paboma Ne 3 no meme «llokazamenvras ¢hynkyusy
Jlorapugmnueckas pynkuus (14 1)

Jlorapudmsl. CpoiicTBa norapudmos. JlecaTnunble U HaTypayibHble Jorapudmel. Jlorapudmuueckas
¢bynkuus, e€ cBoiictBa u rpaduk. Jlorapupmuueckue ypaBaenus. Jlorapupmuueckue HepaBeHCTBA.
Konmponvnas paboma Ne 4 no meme «Jloeapugpmuueckasn ghynxyusy
Tpuronomerpnueckue gpopmy.isl (20 1)



Panuannas mepa yria. [loBopoT Touku BOKpyr Hauana koopauHaT. OnpeseneHue cuuyca, KOCuHyca u
TaHreHca. 3HaKh CHHYCA, KOCHHYCAa W TaHI€HCA. 3aBUCUMOCTb MEXIY CHHYCOM, KOCHUHYCOM U
TaHT€HCOM OJIHOTO W TOro e yria. Tpuronomerpuueckue ToxkzaecrBa. CHHYC, KOCHHYC M TaHTE€HC
yriioB o u o. Dopmynbl cinoxenus. CHUHYC, KOCHMHYC M TaHT€HC JBOWHOro yria. dopmyiibl
npuBeaeHus. Cymma v pa3HocTh cuHYcOB. CymMMa 1 pa3HOCTh KOCHHYCOB.

Konmponvnasn paboma Ne 5 no meme « Tpueonomempuueckue ghopmynvly

Tpuronomerpuueckue ypapuenusi (14 1)

YpaBHeHHE cOs X = a. YpaBHEHHE Sin X = a. YpaBHEHHUE tgX = a. PeleHue TpUTrOHOMETPUYECKUX
YpaBHEHUU.

Konmponvras paboma Ne 6 no meme « Tpuconomempuueckue ypasHeHus»

Asredpa ¥ HA4YaJIa MATEMATHYECKOT0 AHAJIN3A
11 knacc

Tpuronomerpuueckue pyaxkuuu (14 4)
OOnacte ompeneneHUss W MHOXECTBO 3HAUCHHH TPUTOHOMETPUYECKHX (QYHKUuH. YeTHOCTb,
HEYETHOCTb, MEPUOJUYHOCTh TpUTOHOMETpuuecknX (yHKuuid. CBOHCTBAa (PYHKIHH Y=COsX U €&
rpaduk. CoiicTBa GpyHKIMHU y=sinx u e€ rpadux. CoiicTBa pyHkmu y=tgx u e€ rpadpux. ObparHsie
TPUTOHOMETpHYECKHE (QYHKIUU.
Konmponvnasn paboma Ne 1 no meme « Tpueonomempuueckue ghyHKyuu»
IIpousBoaHasi u €€ reomeTpuueckuii cmpica (14 1)
[Ipenen mocnenoBarensHocTH. HempepsiBHOCTh QyHKIMH. OmnpeneneHue mpou3BoaHoi. IlpaBuia
muddepennupoBanus. [IpousBognas crenenHoi ¢yHkiuu. [Ipon3BogHbIe 3EMEHTAPHBIX (PYHKIIMMA.
['eomeTpryecknii CMBICI IPOU3BOAHOM.
Koumponvnas paboma Ne 2 no meme «npoussoonas u ee 2eomempuieckutl CMuLCILY
IpumeHeHne MPoN3BOAHOI K HccaenoBanuio pynkuuii (12 v)
Bospactanue u yosiBanue GyHKIuu. DKcTpeMmyMbl GyHKIMU. Hanbombiee 1 HauMeHbIlee 3HAUCHUS
¢ynkuuu. [IpousBoaHas BTOpOro MOpsiiKa, BBIIYKIOCTh W TOYKH meperndOa. [locrpoenue rpadukos
GbyHKIHi.
Koumponvnas paboma Ne 3 no meme «lIpumenenue npouzgo0Hol K UCCIE008AHUIO (DYHKYULLY
IlepBooopa3uas u uaterpas (10 u)
[TepBooOpasnas. IlpaBuia HaxokIeHUS MEpPBOOOpasHBIX. [Lmomans KPUBOJWHEWHOW Tpareuu.
WuTterpan u ero npumenenue. [IpuMeHenne nHTerpanoB Uist pereHus pu3nyeckux 3amay.
Konmponvnas paboma Ne 4 no meme «llepsoobpasnas u unmezpany
Komounaropuka (10 4)
[IpaBmio mnpousBeneHus. Pasmemenus ¢ mnosropeHusmu. IlepecraHoBku. Pasmemenust 0e3
nostopeHuil. Coueranus 6e3 noropeHuit 1 6uHOM HproToHA.
Konmponvnas paboma Ne 5 no meme « Kombunamopuray
DieMeHTHI TeopuH BeposiTHocTeil (12 1)
BepositHocTh  coObITHsI. CrokeHuEe BepoATHOCTEH. BeposTHOCTh NpPOM3BENEHUS HE3aBHCUMBIX
COOBITUH.
Konmponvnas paboma Ne 6 no meme «Onemenmol meopuu 8eposimHocmert
YpaBHeHHsI 1 HEPABEHCTBA ¢ ABYMs nepeMeHHbIME ( 8 1)
JInHeliHbIE ypaBHEHUSI M HEPABEHCTBA C JBYMs IepeMeHHbIMHM. HennHeiiHble ypaBHEHHsS U
HEPABEHCTBA C ABYMs IEPEMEHHBIMU. METO/I HHTEPBAJIOB
Koumponvnas paboma Ne 7 no meme « Ypasnenus u nepasencmea ¢ 08yms nepemesHuIMU»

I'eomerpus
10 k1acc

BBenenue B crepeomerpuio (3 4)
OcCHOBHBIE TIOHATHSI CTepeoMeTpuu (TOUKa, TpsAMas, IJIOCKOCTh, MPOCTpPaHCTBO). IIpenmer
cTepeoMeTpuu. AKCHOMBI cTepeoMeTpun. HekoToprie ciecTBUS U3 aKCHOM.
ITapajuieqbHOCTH NPAMBIX U MJIOcKOcTeH (17 1)
[TapanienbHOCTh NPAMBIX. IPSMOM U IJIOCKOCTH. B3anMHOe pacrosiokeHne npsiMbIX B IPOCTPAHCTBE.
VYron mexay aByms npsimeiMu. [lapannensHocts mnockocteil. Terpasap u napanienenumne.
Konmponvnas paboma Ne 1 no meme «llapannenvnocmo npsamolx. Ckpewusarowuecs npamviey



Konmponvnas paboma Ne 2 no meme «llapannenvnocms niockocmeil. Tempasop u napannenenunedy
IlepneHAMKYISAPHOCTH NPAMBIX H II0CKOCTel (14 1)

[TepieHANMKYASAPHOCTD MPSIMON M TUIOCKOCTH. [leprieHauKysip 1 HAKJIOHHAs. YTOJI MEXAY MPSIMON U
IJIOCKOCTBIO. JIByrpaHHbIil yrodl. IlepnenauKysipHOCTD IIIIOCKOCTEM.

Konmponvnas paboma Ne 3 no meme «IllepnenOuxyisipHocmes npamvix u NA0OCKOCMe)
Muororpannuku (10 1)

[Tonsitue MHororpannuka. [lpuszma. [lupamua. IIpaBunbHbIE MHOTOTPAHHUKH.

Koumponvnas paboma Ne 4 no meme «Mnozozpannuxuy

BekTopbl B mpocTpancTie (6 1)

[lonsitue BekTOpa B mpocTpaHcTBe. CJIOKEHHE U BBIYUTAHUE BEKTOPOB. YMHOXKXEHHE BEKTOpa Ha
yucio. KoMimanapasle BEKTOPBI.

Konmponvnas paboma Ne 5 no meme «Bexmopul 6 npocmpancmee»

I'eomerpust
11 kaacc

Metoa koopauHat B mpocrpancrse (14 u)
[IpsimoyronbHas cucTeMa KOOpAWMHAT B MpocTpaHcTBe. KoopanHATHI TOUYKM M KOOPJMHATHI BEKTOPA.
CBs3b MeXJly KOOpAMHAaTaMM BEKTOPOB M KoopauHAaT Touek. IIpocreiimue 3agaun B KOOpAMHATAX:
KOOPJAMHATHl CEpPEelMHBbl OTPE3Ka, BBIYUCICHHE JIMHBI BEKTOpa IO €ro KOOpPJIMHATAM, PACCTOSHUE
MEXy ABYMs TOUKaMH. Y paBHEHHE CHEPHI.
Bextopsl. Moayne Bekropa. PaBeHcTBO BekTOpoB. CiokeHUE BEKTOPOB M YMHO>KEHHE BEKTOpa Ha
yucio. KoopauHarel BekTOpbl. Yrosn Mexay BekTopamu. CKalspHOe IpPOU3BEICHHE BEKTOPOB.
Brraucnienue yrioB MexIy IpSMBIMU U TTIOCKOCTSIMU.
JBwxenus. [Tosatue cummerpun B mpoctpaHcTse. LleHTpanbHas cuMMeTpHsl. 3epKaibHas CUMMETPUS.
OceBas cummertpus. [lapamnensHbiii nepenoc. Cummerpus B KyOe, napajuiesienunene, npusMe u
nupamyze. [ Ipumepsl CMMMETpUH B OKpPY’KaroOIIEM MHpE.
Konmponvnas paboma Ne I no meme «Memoo koopounam 6 npocmpancmeey
Huamuap, konyc u map (12 g)
Tena Bpamenus. I[loBopor Bokpyr npsamoil. Hmnuuap. [Dmomane nosepxHocty mwmHiapa. Konyc.
VYceuennblii konyc. Ilmomaas mnoBepxHocTu konyca. Cdepa. YpaBHenue cdepsl. Bzaumuoe
pacrionokenue chepsl 1 iockoctu. KacarenpHas miaockocTs K cdepe. [Inomans cdeps.
Konmponvnas paboma Ne 2 no meme «L{ununop, konyc, wap»
O6bembl Tea (12 1)
[Tonatue obwvema. OOBeM npsAMOyrosibHOro mnapamienenunena. O6beM NPAMOYTOJbHOW MPU3MBI,
OCHOBAHHEM KOTOPOM SIBISIETCS TPSMOYTOJIbHBIA TPEYTOJIBHHUK.
O06bem npsimoit mpu3Mbl ¥ HWIMHAPA. OOBEeM HaKJIOHHOM MPU3MBI, MUPaMU/Ibl U KOHYca. Berancnenue
00BEMOB TeJ € MOMOLIBIO0 HHTETpaa.
O06wem mapa. O6beM apOBOro CErMeHTa, IIapOBOT0 KOHYCa, CEKTOPA.
Konmponvnas paboma Ne 3 no meme «Obvemvr men»
Hrorosoe noBropenne kypca marematuku 10 - 11 kiaaccos (14 4)
HUmoecosas konmponvuas paboma 6 popmame EI'D

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O MATEPHUAJIA

10 xknace
Haszsanue pazoena Kon-60 Kon-60
yacoe KOHMPOTIbHBIX
pabom
[ToBTOpEHME Kypca MaTeMaTUKHU 7 - 9 KJIaccoB 2 -

AJiredpa M HavyaJIa aHAJIN3a

CreneHsb C IeWCTBUTENBHBIM MTOKa3aTelleM 10 1
CrenenHas GyHKIHUS 12 1
[TokazaTenpHas GyHKITUS 11 1
Jlorapudmuueckas GyHKIUSA 14 1




Tpuronomerpuueckue GopMyIibl 20 1
TpuroHomeTpru4ecKue ypaBHEHUS. 14 1
I'eomerpus
BBenenue B ctepeoMeTpuio 3 -
[TapamienbHOCTDb MPSIMBIX U IJIOCKOCTEH. 17 2
[TepneHAUKYISIPHOCTD MIPSAMBIX U TJIOCKOCTEH. 14 1
MHororpaHHuKu 10 1
Bekrtopsl B mpocTpaHCTBE. 6 1
[ToBTOpenue kypca marematuku 10 kinacca 3 -
HNToro 136 10
11 kaacc
Hassanue pazoena Kon-60 Kon-60
yacos KOHMPOJIbHBIX
pabom
[ToBTOpenue kypca maremaruku 10 kiacca 4 1
AJiredpa ¥ Hayaja aHAJIN3a
Tpuronomerpuueckne GyHKIUU 14 1
[Tpou3BoHas 1 €€ TEOMETPUUCCKUIM CMBICIT 14 1
[IpMeHeHne mporu3BOIHOMN K HCCIET0BaHUI0 QYHKIIUT 12 1
[TepBooOpazHast u UHTErpa 10 1
KomOunaropuka 10 1
DJIEMEHTHI TEOPUH BEPOSITHOCTEN 12 1
YpaBHEHHs U HEPABEHCTBA C IBYMS MIEPEMEHHBIMU 8 1
I'eomerpus
Metoa KoopArHAT B IPOCTPAHCTBE 14 1
[{ununnp, KoHyc, map 12 1
OO0BemBbI TET 12 1
HToroBoe nosropenue kypca marematuku 10 - 11 14 1
KJIACCOB
Hroro 136 12

YYEBHO-METOJANYECKOE OBECIIEYEHHUE

1. AureOpa u Hadana MaremaTuyeckoro aHanuza. 10 kiacc: yueb. i o0uieoopa3zoBar. yupexaeHui
: 6azoBbii u mpodmi. ypoBHu / [FO.M. Komsrun, M.B. TkauéBa, H.E. ®démoposa, M.U.
[a6bynun]; mox pen. A.b. XKuxuenko. — M. : [IpocBemenue, 2018.

2. AnreOpa u Hadaja MateMaTudeckoro aHanmusa. 11 kmacc: yue0. ais o0meo0pa3oBar. yapexkaeHun
: 0azoBbii U mpodui. ypoBHu / [FO.M. Komsrun, M.B. TkauéBa, H.E. ®é&mopoa, M.U.
[a6bynuH]; nox pen. A.b. XKuxuenko. — M. : [Ipocsemienue, 2018.

3. Teomerpus. 10-11 knaccsl : yued. ans o0meoOpa3oBar. yupexJeHU: 6a30BbIil U MPO(pUI. yPOBHU
/ [J1.C, AranacsiH, B.®. byry3os, C.b. KagomiieB u ap.]. - M.: «IIpocemnierne» - 2017.

4. Tlporpammsl 0011e00pa3zoBaTeNbHBIX yUpexaeHui. Anredpa u Hauaia MaTeMaTHYECKOro aHaIMu3a.
10-11 xmaccer. CocraButens bypmucrposa Taresina ArToHOBHA — M.: [IpocBemenne, 2015.

5. IIporpammsl oOmieoOpa3zoBarenbHbIX yupexkaeHuid. ['eomerpus. 10-11 xmaccwsl. CocraButens
BbypmuctpoBa Taresina AnToHOBHA — M.: [IpocBemenue, 2015.

6. Aunrebpa u Hayasa MaTeMaTH4ecKoro aHaimusa. Jumaktuueckue marepuansl. 10 kiacc: 6a30BbIi
ypoBesb / [M.W.I11abyraun, M.B. TkauéBa, H.E. ®&noposa, O.H. Jlo6posa]. M.: IIpocBemenue,
2016.

7. Anre0pa u Hauaja MaTeMaTHUYeCKOro aHanu3a. J(umaktudeckue marepuansl. 11 kimacc: 0a30BbI U
yrnyonénnsiii yposens / [M.W.1Ilabynun, M.B. TkauéBa, H.E. ®&noposa, O.H. Hobpora]. M.:
IIpocsemenue, 2016.




8. A.Il. EpmoBa, B.B. I'omo6oponpko. CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE PadOTHI MO anredpe u
HauvanaMm aHanu3a aisg 10 — 11 k1. (pa3HOypoBHEBBIE TuAaKTHYeckre MaTepuainsl) / M.: Wnekca,
2015.

9. Bb.I'. 3uB lupaktudeckue Matepuainsl no reometpuu st 11 k. / M.: [Ipocsemenue, 2014.

10. A.I1. EpmioBa, B.B. T'oto6opoapko CamMocTosATEIbHBIE M KOHTPOIBHBIE pa0OTHI 110 TEOMETPUH IS
10 k1. (pa3HOYpOBHEBBIE TUAAKTUYECKHE MaTepraisl) / M.: Mnekca, 2016.

11. E.M. PaGunoBuy 3ama4yu v yrpaKHEHHUS Ha TOTOBBIX yepTekax. ['eomerpus / M.: Mnekca, 2001.

Cnucoxk numepamyput 014 00y4arOuuxcs.

1. AunreGpa u Havyasma MaremMaTu4eckoro anaiausa. 10 kimacc: yueb. s 00meo0pa3oBaT. yupexacHUH
: 0azoBpii u mpodwi. ypoHu / [FO.M. Komsrun, M.B. TkauéBa, H.E. ®énopoa, M.U.
[[Tabynun]; mox pea. A.b. XKmwxkuenko. — M. : [Ipocsemenue, 2018.

2. AunreOpa u Hauana MaTeMaTudeckoro ananusa. 11 kmacc: yuel. as oomeoOpa3oBar. yupekaeHun
: 6azoBbii u mpodmi. ypoBHu / [FO.M. Komsrun, M.B. TkauéBa, H.E. ®démoposa, M.U.
Hlabynun]; moxg pen. A.b. Xwwxkuenko. — M. : IIpocBemenue, 2018.

3. T'eomerpus. 10-11 kmaccel : yueb. s 00meoOpa3oBarT. yupekaeHuii: 6a30BbIid 1 MPOGUI. YPOBHU
/ [J1.C, Atanacsin, B.®. byry3os, C.b. Kamomies u ap.]. - M.: «IIpocsemmenue» - 2017,

HNHuTepHeT-pecypcsl

1. http://www.mon.gov.ru MmunucTepcTBO 00pa3oBaHus u Hayku PO.

2. http://www.informika.ru/  ®enepanpHoe TOCymapcTBeHHOE YyupexacHue «[ ocynapCcTBEHHBIN
HAay4YHO-UCCIICA0BATEILCKUN HHCTUTYT HH(POPMALIMOHHBIX TEXHOJIIOTHI U TEIICKOMMYHHUKAIIUN.
http://www.kokch.kts.ru/cdo/ TectupoBanue on-line: 5—11 kaccsr.

http://www.encyclopedia.ru/ CaiiT sHIUKIIOE TUH.

http://www.kvant.info/ HayuHo-nonysnsipabiii Gru3nko-MaTeMaTHYeCKUil )KypHaJ Il IIKOJIbHUKOB
U cTyneHToB «KBaHTY»

UCHI.ru O0pa3oBateibHblii TOpTA Ha 03¢ MHTEPAKTUBHOM TIATGOPMBI 00Y4EHUs JeTeit
school.mob-edu.ru MoGuibHOE 3JIEKTPOHHOE 0Opa30BaHKE

http://school-collection.edu.ru — eauHas KoJuieKuus HUGPOBBHIX 00PA30BATEIBHBIX PECYPCOB
http://vschool.km.ru Bupryanphas mkona Kupwiia u Medoaus

10. gia.edu.ru OdunuansHbIil THPOPMAIIMOHHH TOPTAJ FOCYIAPCTBEHHON UTOrOBOM aTTETCAIUU

11. ege.sdamgia.ru OOyu4aromias cucrema Jmutpust ['ymnHa
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