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defepanbHad paboyad nporpamma Mo ydebHomy npeamety «MatemaTukay»
(6a30BbIi ypoBeHb) (MpeamMeTHas o6nacTb «MateMaTvka 1 MHOpPMaTMKa») BKIOYaeT
MOSAACHUTE/IbHYIO 3aMuCKy, COAepXKaHne 06yyeHuns, NnaHupyemble pesy/ibTaTbl OCBOEHWS
nporpamMmmMbl No MaTeMaTuKe, TEMAaTUYECKOe NIAHNPOBAHNE.

MosACHWTENIbHAA 3anncKa OTpaXkaeT 06LMe Lenu v 3a4avn U3yyeHUs mateMaTuKu,
XapaKTepuUCTUKY MCUXOMOrMYECKMUX MPeLnocbiOK K eé U3yyYeHUIo 0b6ydaroLmmMmcs,
MeCTO B CTPYKType Y4yebGHOro nnaHa, a TakXe MOoAX0Abl K 0TO60pYy COAepXKaHus,
K OnpeAeneHnio NnaHupyembiX pe3ybTaTos.

CogepxaHue 06yyeHMs  pacKpbiBaeT — COAepXKaTeNbHble  JIMHUW,  KOTOpble
npegnaratoTcs A4 0683aTelbHOr0 U3yYeHUsi B KaKAOM K/acce Ha ypOBHe CpefHero
o6Lero obpasoBaHus.

MnaHnMpyemble pe3ynbTaTbl OCBOEHWS MPOrpaMmbl MO MaTeMaTWKe BK/IKOYAKOT
JMYHOCTHblE, MeTanpeAMeTHble pe3y/bTaTbl 3a BeCb Mepuoj 06y4veHWs Ha YpoBHE
cpefHero obuiero ob6pasoBaHus, a TakKXe MpeAMeTHble AOCTUMXEHMS 0BydaroLlerocs
3a KaX[blil rog 06y4yeHus

MNOACHUTEJIbHAA 3ATTNCKA

[MporpaMma MO MaTeMaTMKe Ha YPOBHE CpedHero o6uero o6pasoBaHuA
paspaboTtaHa Ha ocHoBe PIOC COO c y4éTOM COBPEMEHHbIX MMUPOBbLIX TpPeboBaHWA,
NpeabaB/seMblX K MaTeMaTU4eckoMy 06pa3oBaHUIO, W Tpaguuui  pOCCUIACKOro
obpasoBaHus. Peanu3auyus nporpaMMbl M0 MatemMaTuke obecneyvBaeT OBNafeHuUe
K/HOYEBLIMYA  KOMMETEHUMSMK,  COCTaBMISKOWMMM  OCHOBY [N CamMopasBUTUSA
M HenpepbIBHOTO 00pa30BaHWs, LENOCTHOCTb OOLUEKYNbTYPHOIO, JIMYHOCTHOIO W
Mo3HaBaTe/IbHOr0 PasBUTUSA IMYHOCTU 0BYyYaroLLMXCA.

B nporpamme no matemMaTvke ydTeHbl UAen M NonoxeHus KoHuenuuu pasButus
maTemaTnyeckoro obpasoBaHunsa B Poccuiickonn ®epepauyun. B cOOTBETCTBUM C Ha3BaHUEM
KOHLEeNUMW, MatemaTuyeckoe o06pa3oBaHMe [O/DKHO, B 4YacTHOCTM, MpPeAocTaBfTb
KaXXoMy 00y4atoLlemMycs BO3MOXHOCTb JOCTUXKEHUS YPOBHA MaTeMaTUYeCKMX 3HaHWUN,
HEOOX0ANUMOro AN AanbHEenLen YCnewHOM Xn3Hn B obwectse. VIMEHHO Ha pelueHune
3TOW 3af,a4un HaleneHa nporpaMmMa no matemMaTuke 6a3oBOro ypOoBHS.

B anoxy uudpoBoli TpaHctopmaumm Bcex Cep YenoBeveckon AesTeNlbHOCTM
HEBO3MOXHO CTaTb  00pa30oBaHHbIM  COBPEMEHHbIM  4e/loBeKOM 6e3  6a30BoW
MaTemMaTMyeCKON NOArOTOBKM. YXKe B LLKOSIE MaTeMaTUKa CNYXXUT ONOPHbIM NPeaMeTOM
AN U3YUYEHUSt CMEXHbIX AUCLUMINAWMH, a B JKW3HM MOCNe LWKOMbl  peasibHOM
He06X0AMMOCTbLIO CTaHOBUTCS HEMpepbIBHOE 06pa30BaHue, 4To TPebyeT NOMHOLEHHOM
6a30Boii 06Le06pa3oBaTe/IbHON MOArOTOBKM, B TOM 4MC/lE M MaTeMaTU4YeCcKon. ITo
06YyCNOBMEHO TeM, 4YTO B HalM [HW PacTET YMCNO CneunanbHOCTEN, CBA3AHHbLIX
C HernocpeACTBEHHbIM MPUMEHEHVEM MaTeMAaTUKW: U B chepe 3KOHOMUKK, 1 B BU3HECE,
1 B TEXHO/IOrMYECKUX 06/1aCcTAX, U faXe B N'yMaHUTapHbIX cihepax. Takum ob6pas3om, Kpyr
obyvaroumxca, AN KOTOPbIX MaTemaTWka CTAHOBUTCA 3HAYUMbIM  MPeaMETOM,
CYLLECTBEHHO pacLUMpsieTcs.
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MpaKTuyeckas MONe3HOCTb MaTeMaTUKU 0O0YC/oBfeHa Tem, 4TO e€ npeaMeToM
ABNAOTCA (DyHAAMEHTa/IbHbIe CTPYKTYPbl HalIero mupa: NpocTPaHCTBEHHbIE (HOPMbl U
KONIMYECTBEHHbIE OTHOLWUEHUS OT MPOCTEMLINX, YCBaMBAEMbIX B HEMOCPeACTBEHHOM
onbiTe, A0 [OCTATOYHO C/MOXHBLIX, HEOOXOAWMbIX AN PasBUTUA  HayUHbIX U
TEXHO/IOTMYECKNX Mnaei. Be3 KOHKPETHbIX MaTeMaTUYecKMX 3HaHWA 3aTpyAaHEHO
MOHMMaHWe MPUHLMNOB YCTPOMCTBA W  WUCMONb30BAHUS COBPEMEHHOW  TEXHUKW,
BOCMPUATME U MHTepnpeTauusi pasHOOOpasHOM  coumanbHOWM, 3KOHOMUYECKOM,
NONUTUYECKOW  MHopMauunW,  ManoageKTMBHA  MOBCEAHEBHAs  MpaKTMyecKas
[eATeNIbHOCTb. KaxXAoMy Ye/loBEKY B CBOEW XXMU3HWN NPUXOAUTCA BbIMONHATL 4OCTATOYHO
C/IOXKHbIE PacyéTbl 1 COCTaBNATb HECMIOXHbIE alTOPUTMbI, HAXOAUTb HY>KHblE (POPMY/bI
M NPUMEHATb WX, BNaAeTb MPaKTUYECKUMW MPUEMAMU FeOMETPUYECKUX N3MEPEHUN U
NMOCTPOEHWNA, 4MTaTb WHMOPMaLMIO, MNPeACTaBNeHHYD B Bugy Tabnuu, Auarpamm
N rpauKkoB, >XWTb B YCNOBMSAX HEOMNpPeLeNeHHOCTM W MOHWMaTb BEPOATHOCTHBIIA
XapaKTep CyyYaiHbIX COObITUIA.

O[HOBPEMEHHO C paclUMpeHneM cdep MPUMEHEHUS MaTeMaTUKN B COBPEMEHHOM
obllecTBe BCE 60Mee BaKHbIM CTAHOBUTCA MaTemMaTUYeCKUin CTUIb  MbILLIEHNS,
NPOSIBNAIOLWMICA B OMpefenéHHbIX YMCTBEHHbIX HaBblkaX. B npouecce u3yyeHus
MaTeMaTUKM B apceHan MPUEMOB WM METOAOB MbILLMEHNA YeflOBEKA €eCTECTBEHHbLIM
06pa3oM BK/IOYAIOTCA MHAYKUMSA U AefyKumus, 0606LeHe N KOHKPeTU3aUms, aHaans u
CUHTE3, Knaccugmkaums n cuctemarmsayms, aberparnpoBaHne n aHanorus. O6beKTbl
MaTeMaTMUYeCKMX YMO3aK/IlOYEHWA, MpaBuia WX KOHCTPYMPOBaHMSA pacKpbiBalOT
MEXaHW3M  JIOTMYECKMX  MOCTPOEHMIA,  CMOCOGCTBYKOT  BbIPabOTKE  YMEHMS
(hopmynunpoBatb, 0OOCHOBbIBaTb W [0Ka3blBaTb CY)KAEHUS,, TEM CaMbiM pPa3BMBAIOT
NOrnyeckoe MbiwneHve. MaTemaTtuke NPUHALNEXMUT Befyllas posib B (hOPMUPOBaHUM
ITOPUTMUYECKON KOMMOHEHTbI  MbILLIEHUS W BOCMUTAHUW YMEHWI [elCTBOBaTb
no 3afjaHHbIM anropuTMam, COBEPLLUEHCTBOBATb W3BECTHbIE M KOHCTPYMPOBaTb HOBbIE.
B npouecce pelweHns 3agad4 - OCHOBHOM Y4YeOHOW [AeATEeNbHOCTM Ha YpoKax
MaTeMaTMKK - pa3BMBAOTCA TBOpYECKas 1 NpUKNagHas CTOPOHbI MbILLEHNS.

OO6y4yeHne maTemMaTuKe AaET BO3MOXHOCTb pa3BMBaTb Y 00YyYatOLLMXCA TOUHYIHO,
pauMoHa/IbHY0O U UH(OPMATUBHYIO pedb, YMeHue oToupaTb Hambonee MoaxoasLme
A3bIKOBbIE, CUMBO/IMYECKME, Tpauyeckne CPeACcTBa A/19 BbIPOKEHUSA CYXAEHWUA WU
HarnsgHoOro Mx NpeAcTaBieHus.

HeobX04VMbIM KOMMOHEHTOM 00Lleld KynbTypbl B COBPEMEHHOM TO/IKOBAHWUW
ABNseTca o6LLee 3HAaKOMCTBO C METO4AMWN MO3HAHWNA AeACTBUTE/IbHOCTU, NPeAcTaB/ieHne
0 npeaMeTe WM MeToAe MaTemaTuKW, ero OTAMYMA OT METOLOB €eCTeCTBEHHbIX W
r'yMaHuWTapHbIX HayK, 006 OCOGEHHOCTAX MPUMEHEHUs MaTeMaTUKW [AN9  peLleHns
Hay4YHbIX U NPUKNaAHbIX 3afa4. TakMuM 06pa3om, MaTeMaTU4eckoe obpa3oBaHMe BHOCUT
CBOW BKNaf B popmMmnpoBaHue 06LLERn KynbTypbl YeoBekKa.

M3yyeHne martemaTMKM CMNOCOOGCTBYET 3CTETMUYECKOMY BOCMMUTAHWUIO Ye/0BEKa,
MOHUMAHWNIO KPacoTbl U M3AWECTBA MaTeMaTUYeCKUX PacCy>XAEHWA, BOCMPUATUIO
reomMeTpuyecKnx Hopm, yCBOEHUIO MAEN CUMMETPUN.



depnepanbHas pabodas nporpamma | Matematka. HM | knaccbl (6a308BbIii YpOBEHD)

MpuopuTeTHbIMX Uensmn 0bydeHnss MatemaTmke B 10-11 knaccax Ha 6a30BOM
YPOBHE ABNAKOTCA:

(hopMUpPOBaHNE LEHTPa/IbHbIX MaTeMaTUYeCKUX MOHATMI (Y4MCNo, BENUYUHA,
reometpuyeckas qurypa, nepemMeHHas, BEepOSTHOCTb, (MYHKUMA), 06ecrneymBaroLLnX
MPEeMCTBEHHOCTb W MEPCMNEKTMBHOCTL MaTeMaTUYeCcKoro obpasosaHms 06yyaroLLMXCS;

NnofBefileHne 06yyYaloLWmMXcs Ha [OCTYMHOM A1 HUX YPOBHE K OCO3HaHWUIO
B3aMIMOCBA3N MaTeMaTVKN U OKPY>KatoLLero mupa, NoHMMaHue maTemMaTMKM Kak 4acTu
06Lelt KyNbTypbl Ye/I0BEYECTBa;

pa3BUTNE WHTENNEKTYya/lbHbIX W TBOPYECKUX CMNOCOBGHOCTEN 0b6ydaroLimxcs,
Mo3HaBaTe/IbHON aKTUBHOCTW, UCCNEeA0BATE/IbCKUX YMEHWUA, KPUTUYHOCTU MbILLIEHUS,
NHTEpeca K N3y4YeHN0 MaTeMaTuKu,;

(hopMupoBaHNe  (PYHKUMOHA/IbHON  MaTeMaTU4ecKO rpaMOTHOCTU:  YMeHWUs
pacrnosHaBaTb MaTeMaTuMyeckume acrnekTbl B peasibHbIX XXWU3HEHHbIX CUTyauusax
W NpU  U3YyYeHUU Apyrux Y4yebHbIX MNpPeaMeToB, MPOABIEHNSA 3aBUCMMOCTEN U
3aKOHOMepHOCTel, (hopMynmMpoBaTb MX Ha S3blke MaTemMaTUKM U co34aBaTb
maTteMatmyeckue  MoAenu, TMNPUMEHATb  OCBOEHHbI  MaTemaTM4yeckuin — annapart
019 peLUeHns MpaKTUKO-OPUEHTUPOBAHHbIX 3afad, WHTEepPnpeTMpoBatb M OLEHWBATb
MonyyYeHHble pe3ynbTarhbl.

OCHOBHbIMW NUHUAMMK cofepXXaHna matematukym B 10-11 Knaccax ABNAKOTCA:
«Yucna v BbluMCneHNs», «Anrebpa» («Anrebpanyeckune BblpaXXeHUs», «YpPaBHEHUSA U
HepaBeHCTBa»), «Hayana MaTemMaTUYeCcKoro aHaimsa», «reometpusa» («reoMeTpuyeckme
(Urypbl 1 UxX CBOWCTBa», «M3MepeHne reoMeTpuUUecKnX BeIMYUH»), «BeposaTHOCTL K
cTaTUCTMKa». [aHHble NIMHWM Pa3BMBAIOTCA MapasfieNlbHO, Kaxas B COOTBETCTBMM
C COBCTBEHHOW IOFMKOMW, O4HAKO He He3aBUCKMMO OfHa OT APYroi, a B TECHOM KOHTaKTe
M B3aMmogeicTsun. Kpome 3TOro, uX OObEAMHSET JIOrMYecKasd COCTaBNAOLLAS,
TPaAMLMOHHO MpuUcyLlas maTemMaTke 1 NPOHM3bIBatoLLLasa BCe MaTeMaTMyecKme Kypcbl 1
cofepxxarenbHble nMHUKN. CopmynmposaHHoe B PIOC COO TpeboBaHWe «BfageHue
MeToJaMMn [0Kas3aTeNbCTB, aropuTMamy peLleHus 3adad, yMeHve (opmynnposatb
onpejenieHns, akCUOMbl W Teopembl, MPUMEHATb WX, MPOBOAUTL AOKa3aTe/bHble
PacCy>X[ieHns B XOfe peLleHWs 3afay» OTHOCMTCA KO BCEM Y4ebHbIM Kypcam, a
(hopmmMpoBaHue JNIOTMYECKUX YMEHWA pacnpegensetcd NO BCeM rofaM 06yyeHus
Ha YpOBHe CpeAHero o6Lero obpasoBaHus.

B cootBeTcTBUM ¢ PIOC COO matemaTuKa SBNsieTcs 06s3aTe/lbHbIM MPeAMETOM
Ha JaHHOM YpoBHe 006pa3oBaHus. [Nporpammorn No mateMaTuke npeaycMaTpriBaeTCs
n3yyeHve ydyebHoro npegmetra «MaremaTvka» B pamkKax TPEX Y4yeOHbIX KypCOB:
«Anrebpa M Hayana MaTemaTMyeckoro aHanmsa», «leomeTpus», «BeposTHOCTb U
cTaTucTuka». PopMMpoBaHMe NOTMYECKUX YMEHWIA OCYLLECTB/IAETCA Ha MPOTSHXKEHUU
BCEX /1eT 00y4YeHWs Ha YpPOBHe CpefHero o6uiero o06pa3oBaHus, a 3M1EMEHTbI JIOTMKM
BK/IHOYAIOTCA B COAEPXKaHMe BCEX Ha3BaHHbIX Bbllle Y4ebHbIX KypCOB.

OO6Lee Yncno YacoB, PeKOMEHAOBAHHbLIX A1 M3yYeHUs maTematuky - 340 4acos:
B 10 knacce - 170 yvacos (5 yacoB B Hegento), B 11 knacce - 170 uvacos (5 4acos
B HeZlenNto).
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NAAHUPYEMBbBIE PE3YJIbTATblI OCBOEHUA MNMPOIPAMMBbBI
Nno MATEMATUMKE HA ¥YPOBHE CPEAHEIO OBLWEIO OBPA3OBAHNA

N3yueHne MaTeMaTVKM Ha YPOBHE OCHOBHOIO OOLLIEro 06pa3oBaHMsi HanpaBIeHo
Ha [JOCTMXKEHME O06YyYaloWMMNUCS SIMYHOCTHBIX, MeTanpeaMeTHbIX W MPeAMETHbIX
00pa30BaTe/lbHbIX PE3y/bTaTOB OCBOEHUS YHeGHOr0 NpeameTa.

JIMYUHOCTHbIE PE3YJIbTATDI

B pe3ynbTaTe U3yuyeHUs MaTeMATUKM Ha YPOBHe CpeAHero obuiero o6pa3oBaHus
y obyuatoulerocsi 6yayT chopMUpOBaHbl CNeayoLLve TMYHOCTHbIE Pe3yNbTaThl:

1) rpaXkAaHCKOro BOCMUTaHUS:

ChOPMMPOBAHHOCTb FPAXKAAHCKOM MO3ULMKM  00YYatoLLerocs Kak akKTMBHOTO WU
OTBETCTBEHHOIO Y/ieHa POCCUIACKOro O6LUECTBa, MPeACTaBleHWE O MaTeMaTUYeCKMX
OCHOBaxX (hYHKLIMOHMPOBAHUS Pa3fINYHbIX CTPYKTYP, SBNEHWI, NpoLeayp rpaXaaHCKoro
06LIecTBa (BbIGOPbI, ONPOCLI M APYroe), YMeHVe B3alMOAENCTBOBATL C COLMAbHbIMM
WHCTUTYTamu B COOTBETCTBUW C UX PYHKLIMSIMI U Ha3HAYEHNEM;

2) NaTpMOTUYECKOro BOCNUTaHWS:

C(hOPMMPOBAHHOCTb  POCCUMICKON  TPaXKAAHCKOW — WAEHTUYHOCTW,  YBAKEHMS
K NPOLW/IOMY W HacTOAWEMY POCCUIACKOM MaTemMaTMKKW, LEHHOCTHOE OTHOLUEHMe
K JOCTMXXEHUAM POCCUMCKMX MaTeMaTMKOB W POCCUMICKON MaTemMaTUyeCKOW LLUKO/fbI,
MCNOMb30BaHMe 3TUX AOCTVMXKEHUIA B APYTUX HayKax, TEXHOMOIMAX, cepax IKOHOMUKN;

3) AyXOBHO-HPABCTBEHHOIO BOCMUTAHUS:

0CO3HaHMEe [yXOBHbIX LEHHOCTE/ POCCMIACKOro Hapofa, CHOPMUPOBAHHOCTb
HPaBCTBEHHOrO CO3HAHMS, 3TUYECKOr0 MOBEAEHWS, CBSI3aHHOTO C MPaKTUYECKUM
MPUMEHEHNEM [OCTUXKEHWUIA HayKM W AeATENbHOCTbIO YYEHOrO, OCO3HAHWE NNYHOFO
BKNaza B MOCTPOEHME YCTONUMBOrO GYayLLEro;

4) 3CTeTUYECKOr0o BOCMUTAHUS:
3CTETUYECKOE OTHOLUEHME K MUpY, BK/IKOYas 3CTETUKY MaTeMaTU4ecKuX

3aKOHOMepHOCTe, O00BLEKTOB, 3afay, pPeLueHWi, pacCcyXAeHur, BOCMPUUMYMBOCTb
K MaTemMaTUYeCcKMM acrekTam pas/iMyHbIX BUAOB UCKYCCTBA,;

5) (hmM3nyecKoro BoCNUTaHUSA:

CPOPMMPOBAHHOCTb YMEHUS MPUMEHATb MaTeMaTUYecKue 3HaHMS B MHTepecax
3[0pOBOro ¥ 6e30MacHOro o6pasa >XW3HW, OTBETCTBEHHOE OTHOLUEHWE K CBOEMY
3[10pOBbI0  (3040POBOE MUTaHWe, C6anaHCMPOBAHHbLIA PEXMUM 3aHATUI U OTAbIXa,
perynsapHas uanyeckas akTUBHOCTb), (hM3MYECKOe COBEPLUEHCTBOBAHWE MPU 3aHATUNAX
CNOPTUBHO-0340POBUTENBHON AEATENbHOCTbHO;

6) TPpyZOBOro BOCNUTaHUSA:
rOTOBHOCTb K TpyAy, OCO3HaHWe LEHHOCTU TPYLO/O6US, MHTepec K pas/inyHbIM
chepam  NPOGheCCUOHANBHON  AeATENIbHOCTW, CBSI3aHHbIM € MaTemMaTMKOW U e

7
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MPUNOXEHNAMU, YMEHMe COBepLUaTb OCO3HaHHbIN BblGOp Oyayulen npodeccum
N peann3oBblBaTb COBCTBEHHbIE >KM3HEHHbIE M/aHbl, FOTOBHOCTb W CMOCOBHOCTb
K MaTemMaTuyeckomy 06pa3oBaHWMIO M Ccamoob6pa3oBaHMI0 Ha NMPOTSXKEHUN BCEN XM3HW,
FOTOBHOCTb K aKTUBHOMY Y4YacTUIO B PeLUeHUN MpaKTUYeCKMX 3afady maTeMaThyecKol
Harnpas/IEHHOCTH;

7) 9KOMOrMYecKoro BOCNUTaHNS:

chOPMMPOBAHHOCTb 3KONOMMYECKO Ky/bTypbl, NOHUMaHWe BAUSHWS COLMaNbHO-
3KOHOMMYECKMX NPOLIECCOB Ha COCTOSIHME MPUPOAHOW U COLUManbHON Cpefbl, 0CO3HaHWe
rno6asbHOro XapakTepa 9KOMOrMYeckUx npobnem, OpUeHTaUMs Ha NpUMeHeHue
MaTeMaTUYECKUX 3HaHWIA ANs pelueHust 3aga4y B 06M1acTy  OKpyxKalollel  cpefpl,
NNaHMpPOBaHWe MOCTYMKOB U OLEHKU WX BO3MOXHbIX MOCMEACTBUIA ANs OKPYXKaroLLeit
cpefbl;

8) LIEHHOCTM Hay4HOro Mo3HaHUS:

C(hOPMMPOBAHHOCTb MMUPOBO33PEHNS,, COOTBETCTBYIOLLENO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HayKWU U OOLUECTBEHHO MPAKTUKK, NOHUMaHVWEe MaTeMaTUUYeCKO HayKM Kak
cthepbl UeNOBEYECKON AeSTENbHOCTM, 3TanoB eé pPas3BUTUS W 3HAYMMOCTM A1 PasBUTUS
UMBMNM3AUMM, OBNafeHNe $3bIKOM MaTeMaTUKW W MaTeMaTUuYeCcKol  KyNnbTypoii
KaKk  CpeACTBOM  MO3HAaHUS  MUpa, TFOTOBHOCTb  OCYLLECTBMIATb  NPOEKTHYIO
1 UccnefoBaTebCKYH0 AesTeNbHOCTb UHAMBUAYANLHO U B Fpynne.

METAMNMPEOMETHbIE PE3YJIbTATDI

B pe3ynbTaTe 0CBOEHMS MPOrpaMMmbl MO MaTeMaTUKE Ha YPOBHe OCHOBHOIO O6LLEro
06pa3oBaHUsa Y obyuatollerocs 6yayT chOpMUPOBaHbI MeTanpeaMeTHble Pe3y/bTarthl,
XapaKTepU3yHoLIMeCs OBNafeHNEM YHUBEpPCaSbHbIMW MO3HABAaTeNbHLIMU AENCTBUSMU,
YHUBEPCANbHbIMA ~ KOMMYHUKATVWBHbIMW ~ AEACTBMAMWM U YHUBEpPCa/bHbIMU
PEryNaTUBHLIMU AelCTBUSMU.

Mo3HaBaTeNbHble YHUBEPCaNibHble YUebHble AeNCTBUSA
Ba3oBble nornyeckune fencTeuns:

BbISBNATb U XapakTepu30BaTb CYLLECTBEHHble MPU3HAKM  MaTeMaTUYeCKUX
OOBLEKTOB, MOHATWIA, OTHOLUEHWA MeXAy MOHATUAMK, (OpMynMpoBaThb ONpeeneHus
MOHATWI, YyCTaHaBNMBaTb CYLUECTBEHHbIA MNPU3HaK Knaccugukaumm, OCHOBaHWSA
Ans 0606LLeHNA 1 CPaBHEHWS, KpUTEPUM NMPOBOAMMOIO aHa/In3a;

BOCMPUHMMATb, (POPMYNNPOBaTL U NPe06pa3oBbiBaTh CYXAEHUA: YTBepAUTE bHbIE
W oTpULaTeNbHblE, eAVHUYHbIE, YaCTHbIE 1 06LLMe, YC/IOBHbIE;

BbISBNATb MaTemMaTU4yeckre 3aKOHOMEPHOCTW, B3aMMOCBA3M U MPOTUBOPEYMS
B (pakTax, [aHHbIX, HabNOAEHUAX W  YTBEPXKAEHUAX, MNpegnaratb  KpUTepuu
01151 BbISIB/IEHWS 32aKOHOMEPHOCTeW U NPOTUBOPEYMia;

A€natb BbIBOAbI C NCMO/Ib30BaHMEM 3aKOHOB IOTUKK, A€AYKTUBHbLIX N UHAYKTUBHbIX
YMO3aK/HOUEHWNIA, YMO3aK/HOUYEHNIA N0 aHanoruu;
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NPOBOAWTL CaMOCTOSITENIbHO [l0Ka3aTeNlbCTBA MaTeMaTUUYeCKUX YTBEPXKAEHWI
(NpsMble U OT MPOTMBHOIO), BbICTPaMBaThb apryMeHTaUuio, MNPUBOAUTL MNPUMEPbI U
KOHTPNPUMEPbI, 060CHOBbLIBATb COGCTBEHHbIE CYXXAEHUS U BbIBOAbI;

BblGMpaTb CNOCO6 pelleHnst y4eOHOIM 3afauM (CpaBHMBATb HECKO/IbKO BapuaHTOB
pelleHns, Bbl6MpaTh Hanbonee NOAXOASLLMA C YUETOM CaMOCTOSTENbHO BblAENEHHbIX

KpUTepues).

BasoBble nccnegoBatesibCKme eNcTBUSA:

MCMOMb30BaTb  BOMPOCHI  KaK  WMCCNeAoBaTeNbCKUA  UHCTPYMEHT  MO3HaHWA,
(hopmynMpoBaTb BOMPOCHI, (PMKCUPYHOLMe MpoTUBOpeymne, npobnemy, ycrtaHaBMBaTb
MCKOMOE U JaHHOe, (POpMMpPOoBaTh rMMnoTe3y, apryMeHTUpPOBaTb CBOK NO3NLMIO, MHEHME;

MPOBOAUTL  CaMOCTOATE/IbHO  CMJ/IAHUPOBAHHbLIA  3KCMNEPUMEHT,  UCCef0BaHme
Mo YCTaHOB/IEHWKO OCOBGEHHOCTEN MaTeMaTU4eckoro 00bekTa, SB/EHWsA, npoLecca,
BbISIB/IEHUIO 3aBUCUMOCTE MeXAy 06beKTamu, SBNEHUAMK, rpoueccamu;

camocTosiTeNbHO  (hOpMynMpoBaTb  0606LWEHNA U BbIBOAbI MO  pesynbTaTtam
NpoBeAEHHOI0 HabMoAeHNs, MCCNeoBaHus, OLEHMBaTb [OCTOBEPHOCTb MOJYYEHHbIX
pe3ynbTaToB, BbIBOAOB U 06006LLEHNUI;

MPOrHO3npoBaTb  BO3MOXHOE  pa3BUTME Mpouecca, a Takke BblABUraTb
NpeAnoNoXeHNs 0 ero pasBUTMN B HOBbLIX YCMIOBUSAX.

Pa6oTa ¢ nHgopmaumen:

BbISBNATb AeUUMTLI MHPOPMALUK, JaHHbIX, HEOOXOAMMBIX A/ OTBETA Ha BOMPOC
N 419 peLleHns 3atauu;

BblOMpaTb MH(OPMaLMI0 U3 WMCTOYHUKOB Pa3INYHbIX TUMOB, aHaJM3MpPOBaTh,
cUCTEMaTU3NPOBaTb WM WHTEPMPeTMPOBaTb MH(OPMaLUIO Pas3INYHbIX BUAOB W (HOPM
NpeLCcTaBNeHNS;

CTPYKTYpUpOBaTb MH(OpMauuio, MNpeacTaBnAaTb €€ B pas/iMyHbIX  (popmax,
WNNIOCTPUPOBATL Fpauyecku;

OLeHMBAaTb HafEXHOCTb MH(OpMaLMM MO CaMOCTOATENbHO CHOPMYNMPOBAHHbLIM
KpuTepuam, chopmy/IMPOBaHHbIM CaMOCTOSATESLHO.

KOMMYHUKaTUBHbIE YHMBEPCa/bHble yYebHble AelicTBUA:

BOCMPUHMMATb U (HOPMYNNPOBATb CYXXAEHWS B COOTBETCTBUM C YC/IOBMSIMU
M LUensMi O6LLEHUS, SCHO, TOYHO, FPaMOTHO BbIPaXXaTb CBOK TOUKY 3PEHUS B YCTHbIX U
MUCbMEHHbIX TEKCTax, AaBaTb MOSICHEHWSI MO XOAY PelleHus 3aaayun, KOMMEHTUPOBATb
MOMYYeHHbI pe3ynbTar;

B X0Ae OOCY)XAeHVsi 3afaBaTb BOMPOCbI MO CYLIECTBY O6CY>XA3eMOl TeMbl,
Npo6nemMbl, PeLlaeMoit 3afjaun, BbICKa3blBaTb WAEW, HaLENeHHble Ha MOWUCK peLleHus,
COMOCTaBNSATb CBOM CYXAEHUS C CYXAEHMAMW APYTUX Y4YaCTHWKOB  AManora,
06HapyXn1BaTb pasfinumMe U CXOACTBO MO3ULMIA, B KOPPEKTHON (hopme (hopMynnpoBaThb
pasHOrNacusi, CBON BO3PAKEHNS,

NPeACTaBNATb Pe3yNbTaTbl PELLEHMS 3afaun, 9SKCMepUMEHTa, MCCneaoBaHus,
NPoeKTa, CaMOCTOSITeNIbHO BbIGMPaTh (DOPMAaT BLICTYMN/EHUS C  Y4ETOM  3ajad
npe3eHTaLym N 0COGEHHOCTEl ayanuTopun.
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PerynsaTuBHbIe YHMBepPCa/ibHble YyY4ebHble AeNCTBUSA
CamoopraHusayms:

COCTaBNATb M/1aH, /ITOPUTM PeLLeHns 3aga4n, BblorpaTb Cnocob peLleHns ¢ y4éTom
UMEKOLMXCA  PECYpCOB W COOCTBEHHbIX  BO3MOXHOCTEW, apryMeHTUpPOBaTh U
KOPPEKTUPOBaTb BapuaHTbl PeLLEHWNA C YYETOM HOBOW MH(opMaLmu.

CaMOKOHTPO/1b, SMOLNOHA/IbHbIA UHTENEKT:

BfafeTb HaBblkamy MO3HaBaTe/lbHOW pPe/ieKCMN KaK OCO3HaHMSi COBepLUaeMblX
[EeACTBUA N MbIC/IUTE/IbHBIX NPOLECCOB, WX Pe3ynbTaToB, B/afeTb Ccrocobamu
CamMOnpOBEPKN, CaMOKOHTPONA npouecca W pesynbTaTta pPeLeHns MaTeMaTU4ecKoid
3agauu;

npeaBUAEeTb TPYAHOCTW, KOTOPble MOTYT BO3HWKHYTL MPU  PeLieHnn 3agayu,
BHOCUTb KOPPEKTVBbI B [eATe/IbHOCTb HAa OCHOBE HOBbIX OOCTOATENbCTB, [aHHbIX,
HalAeHHbIX OLUMOOK, BbISIBNIEHHbLIX TPYAHOCTENR;

OLeHMBaTb COOTBETCTBME pe3y/nbTata LUenm W YCNOBUAM, OOBACHATb MPUYUHBI
LOCTUXKEHUSA WU HEAOCTUXKEHUA Pe3ynbTaToB AeATeNIbHOCTU, HAXOAUTb OLUMOKY, AaBaTb
OLLEHKY NPUOBPETEHHOMY OrbITY.

CoBMeCTHas [LeATeNIbHOCTb:

MOHUMATb U UCNONb30BaThb NPenMyLLecCTBa KOMaHAHON N HANBUAYaNbHOW PaboThbl
Npyv peleHnn y4debHbIX 3adad, MpUHMMATbL Lefb COBMECTHOW  AeATeNIbHOCTH,
NNaHMpoBaTb OpPraHU3auuio COBMeCTHOW paboTbl, pacnpefensdtb Buabl paborT,
forosapmeaTtbCcs, 06CYXAaTb npouecc M pesynbtar paboTbl, 0600WaTb MHeEHUS
HECKO/TbKNX NOLEN;

yyacTBoBaTb B TpynnoBbIX ¢opMax paboTbl (06CYXAeHUS, OOMEH MHEHWUMN,
«MO3roBble LWTYPMbI» W MHbIE), BbINO/HATL CBOK YacTb paboTbl M KOOPAUHUPOBATL CBOU
[EeNCTBUSA C APYTMMM YfleHaMU KOMaH/bl, OLleHMBaTb Ka4yecTBO CBOEro BKaja B 06LuiA
MPOAYKT MO KPUTEPUAM, CHOPMY/IMPOBAHHLIM YYaCTHUKaMu B3aMOLENCTBUS.

NMPEOMETHbBIE PE3YJIbTATbI

MpeameTHble pe3y/nbTaTbl OCBOEHWs MNpoOrpamMMbl MO MaTeMaTUKe Ha 6a30BOM
YPOBHE Ha YpOBHe CpefiHero o6Luero 06pasoBaHWs npefcTaB/ieHbl MO rogam 06yuyeHus
B paMKax OT/efbHbIX Y4YeGHbIX KYpPCOB B COOTBETCTBYMOLUMUX pasfenax nporpaMmbl
Mo MaTeMaTyKe.
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PEANEPAJIBHAA PABOYAA NMPOIMPAMMA YUEBHOIO KYPCA «AJII EBPA
N HAYHAJTA MATEMATUNYECKOIO AHAJTN3A»

NMOACHUTEJIbHAA 3ATTMCKA

YuebHbIil Kypc «Anrebpa 1 Havyana maTeMaTUYeCKOro aHan3a» SBMSETCA OLHUM
M3 Hambosee 3HaYMMbIX B Mporpamme cpefHero obuiero o6pasoBaHusA, MOCKOSbKY,
C OAHOV CTOPOHbI, OH 06ecrneynBaeT WMHCTPYMEeHTa/IbHYt0 6a3y AN U3y4YeHUs BCEX
eCTECTBEHHO-Hay4HbIX KYypcOB, a C [ApPYyro CTOpPOHbl, (opMMpyeT 0rnyeckoe
N abCTpakTHOE MblLLIeHe 00y4YatoLMXC Ha YPOBHE, HEOOXOAMMOM AJ1 OCBOEHUA
y4ebHbIX KypcOB WH(OPMaTUKK, 0O6LLeCTBO3HAHMA, UCTOPWUK, CNOBECHOCTWU. B pamkax
yuyebHOro Kkypca «Anrebpa M Hayasna maTemMaTM4yeckoro aHaimsa» obydaroumecs
OB/IafieBalOT YHMBEPCA/IbHBIM S3bIKOM COBPEMEHHOW HayKW, KOTopas (POpMyiMpyeT CBOU
[JOCTVKEHUSI B MAaTeMaTMUeCKoin qopme.

YuebHbIn Kypc anrebpbl U Havyan MaTeMaTUYeCKOro aHan3a 3aknafblBaeT OCHOBY
019 YCMELWHOro OBNafieHns 3akoHaMu  (OM3WKW, XUMUKW, 6NOMOrMK, MOHUMAHUA
OCHOBHbIX  TEHAEHUMA  3KOHOMWKM U OOLLECTBEHHOM  XXWM3HW,  MO3BONSET
OPUEHTUPOBATLCA B COBPEMEHHbLIX UMPPOBLIX U  KOMMbIOTEPHBLIX TEXHOMNOMUAX,
YBEPEHHO WCMO/Mb30BaTb WX B MOBCEAHEBHON >XM3HW. B TOXe Bpems oBnageHue
abCTPaKTHbLIMW M IOFMYECKN CTPOrMMM MaTeMaTUYECKUMU KOHCTPYKUMAMMW pasBmBaeT
YMeHMe HaxXxo4uTb 3aKOHOMEPHOCTW, O0O6OCHOBbLIBATb WCTUHHOCTb YTBEPXKAEHWUS,
Mcnonb3oBaTb 0606LEHNMEe W KOHKpeTu3auuio, abcTparmpoBaHMe W aHasloruio,
(hopMUMpYeT KpeaTUBHOE M KPUTMUECKOE MbILLieHNe. B Xofde n3ydeHust anrebpbl 1 Hayarn
mMaTemMaTM4eCKOro aHain3a Ha ypoBHe cpefHero obuiero obpasoBaHus 06yvaroLmecs
MOSTly4aroT HOBbIA OMbIT PeLIeHNs MPUKNaAHbIX 3a4a4qy, caMOCTOATE/IbHOMO MOCTPOEHUS
MaTeMaTUYeCKUX MOLENen peasibHbIX CUTyauuid W MHTepnpeTauum  nosyyYeHHbIX
peLleHni, 3HAKOMATCA C MpuMepamy maTemaTU4eCKMX 3aKOHOMEPHOCTEN B MpuUpoje,
HayKe M B UCKYCCTBe, C BblAatoWMMNCA MaTEMATUYECKUMWN OTKPLITUAMU N UX aBTOPaMW.

Y4yebHbIl Kypc anrebpbl M Hayaal MaTeMaTMYeckKoro aHanmsa o06nagaeT
3HauMTeNIbHbIM BOCMUTATENlbHbIM MOTEHLUMAIOM, KOTOPbIA peann3yeTcsi Kak 4epes
yuebHbIli MaTepmasn, Cnoco6CTBYOLWMIA (DOPMUPOBAHUIO HAYHYHOrO MUPOBO33PEHNS, TaK
M Yepe3 creynpuKky Yy4yebHOW [eATeNbHOCTM, Tpebytolled CamMOCTOATENbHOCTH,
aKKypaTHOCTW, NPOAO/MDKUTENbHON KOHLUEHTpauuM BHUMaHUA U OTBETCTBEHHOCTWU
3a MONyYeHHbIV pe3ynbTar.

B ocHoBe MeTOAMKM 06yYeHWs anrebpe M Hayanam MaTemaTMyeckoro aHaamsa
NEeXUT AeATeNIbHOCTHbIN NMPUHLMN 06yYeHNS.

B cTpyKType nporpammsbl Mo anrebpe 1 Havasam aHansa BbILeNATCA CnefyoLune
COAepXXaTeNlbHO-METOMYECKME NIMHUK:  «YUucna U BbIUMCNEHUSA», «DPYHKUMM 1
rpagukmn», «YpaBHEHWSI W HepaBeHCTBa», «Hayana MaTemMaTU4YecKoro aHanmsa»,
«MHOXecTBa UM JflorMKa». Bce O0OCHOBHble cofep)KaTe/lbHO-METOAMYECKNE NTUHUN
M3yyarTCa Ha MPOTSHKEHMM [BYX JIeT O0Oy4YyeHMs Ha YpOBHe CpefHEero o6Lero
0bpa3oBaHnsA, eCTECTBEHHO [OMOSHAA ApYyr gpyra v NOCTENEHHO HacbllWasgCb HOBbIMU

n
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TeMaMu W pasgenamun. JaHHblii y4eOHbIA Kypc SBNSETCA MHTErpaTUBHbLIM, MOCKOJ/IbKY
06beMHSAET B cebe cofepXKaHue HEeCKONIbKUX MaTeMaTU4ecKuX AWUCLMMNIWH: anrebpa,
TPUTOHOMETPUSA, MaTeMaTUYECKUIA aHaIn3, Teopus MHOXECTB U Apyrve. o mMepe Toro
Kak obyyarolimecs OB/afeBalOT BCE 60/ee LUMPOKMM MaTeMaTUYECKMM anmnapaToMm,
Yy HUX TMOC/efoBaTe/ibHO (POPMUPYETCA UM COBEPLUEHCTBYETCA YMEHWe CTPOUTHb
MaTemMaTu4ecKyld MOfeNb peasibHOW CUTyauuu, NPUMEHSATb 3HaHWS, MOJyYeHHble
B y4yeOHOM Kypce «Asnrebpa M Hayasa MaTemMaTM4yeckoro aHanmsa», A1 peLleHus
CamMoCTOSTeNbHO ~ CCDOPMYNIMPOBAHHOM  MaTeMaTM4eCKOW  3ajayun, a  3aTem
WHTEPNPETUPOBaTb NMOYYEHHbI pe3ynbTar.

CofepxxatenibHO-MeToANYeCKasd NMHUSA  «Yucna M BbIUYMCIEHMS»  3aBepLuaeT
(hopMMpPOBaHME HABLIKOB WCMO/b30BaHUA [AEWCTBMTENIbHLIX YuCen, KOTOpoe Obls1o
HayaTo Ha YypOBHe OCHOBHOro obuiero obpasoBaHusA. Ha ypoBHe cpefHero o6Luero
06pa3oBaHUs 0c060e BHUMaHMe yaenseTcs (PopMUPOBAHNIO MPOYHbIX BbIYUCINTEbHbIX
HaBbIKOB, BK/OYalOWMX B Cebs  WCMO/Mb30BaHME  Pas3/IMYHbIX  (opM  3anucu
AEACTBUTENBHOIO YMCNa, YMEHVE pauvOHa/IbHO BbIMOMHATL AEACTBMA C HUMW, AenaTb
NPUKNAKY, OuUeHMBaTb pesynbTar. Obyyarowmecs nofy4varoT HaBblKM MPUOIMMKEHHBLIX
BbIYUCNEHWNIA, BbINOHEHUS LENCTBUIA C YMC/iaMK, 3anncaHHbIMU B CTaHAAPTHON (hopme,
MCMOMb30BaHMSA MaTeEMaTMUYECKMX KOHCTAaHT, OLEHMBAHUA YNCOBbIX BblpaXKeHUI.

Cofepxate/ibHas  AHUA  «YpaBHeHUA M HEepaBeHCTBa»  peasIn3yeTcs
Ha MPOTSXKEHUM BCEro 00y4YeHMs Ha YPOBHe CpefHero obLiero obpasoBaHWs, MOCKO/bKY
B KaX4OM pasfefnie nporpaMmMbl MpefyCMOTPEHO peLleHWe COOTBETCTBYHOLLMX 3afau.
Ob6yuatoLmeca 0BafeBalT pPas/IMyHbIMA  METOAaMU PeLleHus LenblX, PauMOoHasIbHbIX,
MppaLMOoHa/bHbIX, MNOKa3aTe/bHbIX, I0rapUPOMUUYECKNX N TPUTOHOMETPUYECKMX YPaBHEHW,
HepaBeHCTB N UX cUCTeM. IonyYeHHbIE YMEHUS UCNO/b3YHOTCA NPU UCCNeA0BaHNM (YHKUMIA
C MOMOLLBIO NPOM3BOAHOM, pPeLUeHMM MNPUKNafHbIX 3afa4 W 334a4 Ha HaxoXpaeHue
HanMboNbLINX W HaMMEHbLUMX 3Ha4YeHUA yHKuMKW. [aHHas cogep)kaTefibHasd JIMHMA
BK/IOUaeT B cebs Takke (HOPMMPOBaHWE YMEHWIA BbIMOMHATL PacyéTbl Mo popmynam,
npeobpazoBaHNA LefbIX, PaumMoHasIbHbIX, MPPaLVOHa/IbHLIX U TPUTOHOMETPUYECKMX
BbIP@KEHWA, @ TaKkKe BbIPKEHWIA, COAepXKaliMX CTerneHW W norapugmel. bnarogaps
M3YyYeHMO  anrebpaMyeckoro  Mmarepuasia  NPOMCXOAUT  fasibHeillee  pasBUTMe
a/ITOPUTMNYECKOTO 1 abCTPaKTHOIO MbILLMIEHNS 0Oy4aroLLmMXCs, (DOPMUPYHOTCA HaBbIKU
[eAYKTUBHBIX PacCyXfaeHui, paboTbl C CUMBO/IbHBIMM  hOpMamK, NpeLCcTaBNeHNS
3aKOHOMEPHOCTEN W 3aBMCMMOCTEA B BUAE PaBEHCTB W HepaBeHCTB. Asnrebpa npegnaraer
a(heKTNBHbIE NHCTPYMEHTbLI A1 PELUEHUS MPaKTUYECKMX U eCTeCTBEHHO-Hay4YHbIX 3afad,
HarnsagHoO 4eMOHCTPUPYET CBOM BO3MOXHOCTU Kak A3blKa HayKMW.

CopepxatenibHO-meToANYecKasds  NUHMA  «DYHKUMM U TpadMKKM»  TECHO
nepensietaeTca ¢ APYruMu MHUAMKW y4eBHOro Kypca, MOCKO/IbKY B KAKOM-TO CMbIC/e
3a0aéT  NoC/efoBaTe/IbHOCTL  U3Y4YeHus matepuana.  /3yyeHnme  CTEMEHHOMW,
nokKasartesibHOM, NorapuMmMUYecKor U TPUrOHOMETPUYECKUX (PYHKLMA, MX CBOMCTB W
rpaMkoB, UCMOMb30BaHWE (YHKUWMIA [N pelleHns 3ajady U3 Apyrux yyebHbIX
NpeaMeTOB U peasibHOM XM3HM TECHO CBS3aHO Kak C MaTeMaTU4eCcKUM aHa/In30M, Tak u
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C pelleHneM YpaBHeHW U HepaBeHCTB. [lpy 3TOM 6O0NbLUOE BHUMaHWE Yhensercs
DOPMUPOBAHNIO YMEHUA BblpaXaTb (OPMYynamMn 3aBUCMMOCTI MEXAY PasnuYHbIMU
Be/IMYMHAMWN, WCCMeAoBaTb MOMYyYeHHble (YHKUWUW, CTPOUTbL WX rpaduku. Matepuan
CoAepXXaTe/IbHOW JIMHUM HauefleH Ha pasBUTMEe YMEHWA W HaBbIKOB, MO3BOJISOLLINX
BblpaXkaTb 3aBUCMMOCTU MeXAy BefMyMHaMu B pas3/IM4yHOW (hopMe: aHa/IMTUUECKON,
rpatmMyeckoin 1 cnosecHol. Ero nsyyeHme cnoco6CTByeT pa3BUTUIO a/ifOPUTMUYECKOTO
MbILLEHNA, cnOCO6GHOCTU K 0606LLEHNIO 1 KOHKPETU3aLMKN, UCNO/b30BaHNIO aHaOrUIA.

CofepxatenbHad MHUS  «Havana martemMaTU4yecKoro aHanmsa»  Mo3BONSeT
CYLLEeCTBEHHO pacCLIMPUTbL KPYr Kak MaTeMaTU4yeckux, Tak U MPUKNagHbIX 3afad,
[JOCTYMHbIX 00y4YaloWwmmcs, Yy KOTOPbIX MOSABAAETCA BO3MOXHOCTb WUCCNeAoBaTb U
CTPOUTb rpagimkn (DYHKUMIA, onpegensitb MX HambosbluMe M HaMMeHbLUME 3HAYEHMS,
BblUACNATL NJioWwaan uryp n 06bEMbI Tefl, HaxOAWTb CKOPOCTM W YCKOPEHUSA
npoueccoB. CopepxxartesibHasd /IMHUA OTKPbIBaeT HOBble BO3MOXXHOCTU MOCTPOEHUS
MaTeMaTUYeCKMX MOAENEN peasibHbIX CUTYaLMi, HaXOXAEHWUS Haunyudllero pelleHus
B MPUKNagHbIX, B TOM YMCNe COLMAIbHO-3KOHOMMUYECKMX, 3afjayaX. 3HAKOMCTBO
C OCHOBamMV MaTemMaTM4yeCKOro aHasm3a Crnocob6CTBYET pas3BUTUIO abCTPaKTHOro,
(hopMasibHO-NIOrMYECKOr0 M KPEeaTUBHOIrO  MbILWIEHNS,  (HOPMUPOBAHUIO  YMEHWI
pacrno3HaBaTb MPOSB/IEHNS 3aKOHOB MaTeMaTWKW B Hayke, TeXHUKE W WCKYCCTBe.
OO6yyatoLmecs y3HatoT O BbIJAIOLMXCA pe3y/fibTaTtax, MOoyYeHHbIX B XOfe pa3BuTUA
MaTeMaTUKM Kak HayKu, 1 UX aBTopax.

CofepxaTenibHO-mMeToANYecKas NMHMA «MHOXecTBa M NIOTMKa» B OCHOBHOM
MOCBSILLLEHA 3/1EMEHTaM TeopuM MHOXECTB. TeopeTUKO-MHOXECTBEHHbIE MPeACTaBNeHNs
MPOHM3bIBAOT BeCb KypC LUKO/IbHOW MaTemMaTuku W npegjaraloT  Hambonee
YHUBEPCA/IbHbIN A3bIK, 00beAVHAOWMNIA BCe pasfdenbl MaTeMaTUKU U eé NPUNIOXKEHWA,
OHW CBA3bIBAIOT pasHble MaTemaTuyeckue AMCUMNAUHLI B efuHoe Uenoe. lo3aTtomy
B&XKHO [1aTb BO3MOXHOCTb 06Yy4atoLLeMYCSi MOHUMATb TEOPETUKO-MHOXECTBEHHbIN A3bIK
COBPEMEHHOM MaTeMaTMKK W UCMOMb30BaTb ero A9 BblpaXKeHUS CBOUX MbIC/EN.

B yyebHOM Kypce «Anrebpa v Hayana maTemaTMyeckoro aHainsa» MnpucyTCTBYOT
TaKXXe OCHOBbl MaTeMaTU4yecKoro MOAe/MpOoBaHKA, KOTOpble Mpu3BaHbl CHOPMUPOBATb
HaBbIK/ MOCTPOEHMS MOfENie peasibHbIX CUTyauuid, WUCCNeA0BaHUA 3TUX MOfenei
C MOMOLLbKO arnnapata anrebpbl M MaTeMaTUYecKoro aHaiMsa W WHTeprpeTauun
MOMlYYEHHbIX pe3ynbTaToB. Takue 3afaHus Br/ieTeHbl B KaXAbld U3  pa3genos
nporpaMmbl, TMOCKO/IbKY BeCb Marepuan Yy4yebHOro Kypca LWMPOKO MCMONb3yeTca
019 pelleHns NpuKnagHbiX 3agad. Mpu pelleHUy peanbHbIX MNPaKTUYECKUX 3ajad
obyyvaroLmecs pa3BMBAOT HA6/MOAATENbHOCTb, YMEHWE HaxOAWTb 3aKOHOMEPHOCTH,
abcTparnposarbCs, WCMOMb30BaTb  aHaornio, 0600WaTtb U KOHKPeTU3UpOBaTb
npobnemy. [eATeNIbHOCTL NO (POPMUPOBAHUIO HaBbIKOB PELLUEHUS MPUKNaLHbIX 3asad
OpraHu3yeTca B Mpouecce MU3yyeHUs BceX TemM Y4yeBHOro Kypca «Anrebpa u Hadvana
MaTemMaTMyecKoro aHaim3ax».

O6Lee YMCNO YacoB, PEKOMEH0BAHHbIX ANS U3yYeHUs Y4ebHOro Kypca «Anrebpa
M Hayana mMaremMartumyeckoro aHaimsa», - 170 vacos: B 10 knacce - 68 yacoB (2 4aca
B Hedento), B 11 knacce -102 yaca (3 vaca B Hefeno).

13



depepanbHasa paboyas nporpamma | Matematuka. K) 11 knaccbl (6a30Bbli YPOBEHb)

CO4EP>XAHVE OBYYEHUNA

10 KJTACC
Uwncna n BbIYUCIEHNSA

PaunoHanbHble uucna. OObIKHOBEHHbIE W AeCATUYHblE ApPO6M, MPOLUEHTHI,
6eCKOHeUHble nepuogmyeckme Apobu. ApupmeTnyeckue ornepaumm ¢ pauuoHanbHbIMU
ymcnamu, npeobpasoBaHMs YMUCNOBbIX BbIPaXXEHUNA. MpuMeHeHne Apo6eli 1 NPOLEHTOB
ANA PeLeHns NPUKNaaHbIX 3a4ay M3 pasfnyHbIX 0TPac/ein 3HaHUA U peanbHOM XU3HN.

[encTeutenbHble  4yucna.  PauuoHanbHble M MppauuoHa/ibHble  4ucha.
ApumMeTnyecKne onepauum ¢ AeNCTBUTENbHbIMU — uncnamn.  FpUGInXKEHHbIE
BbIYUCNIEHNS, NPaBua OKPYTINeHns, NPUKNAKA U OLEeHKa pesy/bTaTta BblYMCIEHWNA.

CTeneHb C uenbiM nokasateneM. CTaHAapTHas (opma 3anucu AenCTBUTENbHOMO
yucna. lKcnonb3oBaHWe noaxodswieid OPMbl  3anMcy  AEWCTBMTENbHBIX — YMCeN
ANA pelleHns NPakTUYecKnX 3afayd U NpeacTaBieHns AaHHbIX.

ApPUHMETUYECKNIA KOPEHb HATypasibHOW CTeneHu. [encTBus ¢ apupmMeTUYeCKUMM
KOPHAMMW HaTypaslbHOIN CTEMeHMN.

CUHYC, KOCMHYC W TaHIeHC 4WUC/0BOro aprymeHTta. APKCUHYC, apKKOCUHYC,
apKTaHTreHC YMCNOBOro aprymeHTa.

YpaBHEHNA 1 HepaBeHCTBaA

ToxpaecTBa v TOXAECTBEHHbIE Npeobpa3oBaHus.

MpeobpasoBaHue TPUTOHOMETPUYECKMX BbIpaXKEeHUM. OCHOBHbIe
TPUTOHOMETPUYECKMe (hopMy/ibl.

YpaBHeHNe, KOpeHb YypaBHeHWs. HepaBeHCTBO, pelleHWe HepaBeHCTBa. MeToj
NHTEpPBa/IOB.

PeLLeHMe LenbIX U AP06HO-paLMOHabHbIX YpaBHEHWUIA U HEPaBEHCTB.

PelleHne MppaunoHa/ibHbIX YpaBHEHWIA N HEPaBEHCTB.

PeLLeHne TPUrOHOMETPUYECKUX YPaBHEHWIA.

MprMeHeHVe ypaBHEHWUIA 1 HEPABEHCTB K PELLUEHMIO MaTeMaTUYEeCKMX 3afay 1 3aaa4
U3 pasIyHbIX 061acTeil HayKn 1 peasibHON XN3HW.

DYHKUUN N TpatvKu

PyHKUMA, Ccnocobbl 3afaHnst PyHKUMKW. paduk (yHKuMK. B3aumHO obpaTHble
hyHKUNN.

O6nacTb OnpefeneHns M MHOXECTBO 3HayeHun (yHKuMU. Hynu  yHKUmN.
[MPOMEXXYTKM 3HaKOMOCTOAHCTBA. YETHbIE Y HEYETHbIE (DYHKLMN.

CTeneHHas (YHKUMS C HaTypafibHbIM W LenbIM MokasaTenem. E€ cBolicTBa M
rpadmk. CBoiiCcTBa 1 rpaduK KOpHSI N-0li CTEMNEHN.

TpUroHOMETPUYECKAsA OKPYXKHOCTb, OMpeaesieHne TPUrOHOMETPUYECKUX (YHKLNIA
4YMCOBOr0 aprymeHTa.
Hauyasna maTeMaTnyecKoro aHaamsa

[MocnenoBaTenbHOCTM, CMNOCO6LI 3alaHusA MocnefoBaTe/IbHOCTEn. MOHOTOHHbIE
nocnepoBaTelbHOCTH.
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depnepanbHas paboyas nporpamma |MaTemaTuka. 10-11 Knacchl (6a30Bblfi YPOBEHbB)

ApudmeTnyeckas W reomeTpuyeckas nporpeccun. BeckoHeyHO Yy6biBatoLLLas
reoMeTpuueckass nporpeccus. Cymma GECKOHEYHO YO6bIBalOLLE reoMeTpUYecKoi
nporpeccun. ®opmyna CnoXHbIX NPOLIEHTOB. VICnonb3oBaHWe NPOrpeccum 415 peLleHus
peasibHbIX 3a[a4 NPUKNaAHOro XapakTepa.

MHoXecTBa 1 nornka
MHOXeCTBO, oOnepauum Haj MHOXecTBamu. [uarpammbl  Jiinepa-BeHHa.
MpuMeHeHNe TeOpPeTUKO-MHOXECTBEHHOro annapata AN OnucaHus  peanbHbIX
MPOLIECCOB U SIBNEHWIA, MPW PELLEHUN 3afay M3 APYruX Y4eOHbIX NpeaMeTOoB.
OnpepeneHune, Teopema, CnefcTene, 40Ka3aTeNbCTBO.

11 KNACC

Uwncna n BblYUCIeHUA
HaTypanbHble v uenble yncna. NpusHakm 4enMMoCcTU LenbIX Yncen.
CTeneHb € paunoHanbHbIM rokasatesieM. CBOMCTBaA CTEMEHM.
Norapum yncna. [lecatTuyHble 1 HaTypasbHble IOrapupmel.

YpaBHEHNSA N HepaBeHCTBA

Mpeobpa3oBaHMe BbIpaXKEHWIA, COAEPXKALLNX NorapuMbl.

Mpeobpa3oBaHMe  BbIPAKEHWI,  cogepXalimMx CTEMeHNW C  paumoHasibHbIM
nokasaTenem.

MpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[MokasaTe/bHble YpaBHEHNA U HEpaBEHCTBA.

Norapndmuyeckne ypaBHeHNs U HepaBEHCTBA.

CucTeMbl NMHENMHbLIX YpaBHEHWI. PelueHMe MpUKNagHbIX 3adad C MOMOLLbHO
CUCTEMbI NINHENHbIX YPaBHEHUI.

CuUCTeMbl 1 COBOKYMHOCTU palMOHa/IbHbIX YPaBHEHUI 1 HEPaBEHCTB.

[MpUMeHeHWe ypaBHEHWI, CUCTEM W HEPaBEHCTB K PeLUeHU0 MaTeMaTU4ecKux
3afiay 1 3aday M3 pasNyHbIX 06/1acTeil HayKn 1 peanbHOM XMU3HW.

DYHKLUNU 1 TpadmKn

®dyHKUMA. [eprofguyeckne QYHKUUW. TIPOMEXYTKM MOHOTOHHOCTU (PYHKLUW.
MaKkCMMyMbl ¥ MUHUMYMbI (YHKUMW. Hanbonbluee ¥ HaMMeHbLUee 3Ha4YeHne PYHKUNUK
Ha MPOMEXYTKE.

TpuroHomeTpuyeckme PYHKLMKN, UX CBONCTBA 1 FpafuKu.

MokasaTtesnibHasa 1 norapummuueckas QyHKLUKN, UX CBOMCTBA U rpaduKku.

icnonb3oBaHme rpaiMkKoB PYHKUNIA ANS PeLIEHNst YPaBHEHUIA U IMHENHBIX CUCTEM.

Ncnonb3oBaHne  rpaukoB  (OYHKUMIA AN WUCCNefoBaHWs  MPOLECCOB U
3aBMCUMOCTEW, KOTOpble BO3HUKAKOT MpU  pelleHnn 3afad U3 Jpyrux y4yebHbIX
NPeaMeTOB U PeasibHON YKU3HW.

Hauana matematnyeckoro aHanmsa
HenpepbiBHbIE PYHKUMW. MeToL UHTEPBaNIOB [/ PELLUEHNS HEPABEHCTB.
Mpon3BoAHasA PYHKUMKN. [eOMETPUYECKNIA N (PU3NYECKMIA CMbIC/T NMPOU3BOLHOM.
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depepanbHas paboyas nporpamma !MatemaTuka. 10 !'! knaccbl (6a30Bblli YPOBEHb)

Mpon3BoAHbIE 3/1IEMEHTAPHbIX (YHKUMUA. POpMy/bl HaxXOXAeHMS MPOM3BOAHOM
CYMMbI, MPOU3BEAEHNSA W YACTHOIO (DYHKLMNA.

MpuMeHeHNe NPOM3BOAHOM K WCCNeA0BaHMIO  (DYHKUMIA Ha MOHOTOHHOCTb W
3KCTpeMyMbl. HaxoxeHne HambonbLIero 1 HaMMEHbLLEr0 3HAYeHNS (DYHKLMM Ha OTPE3Ke.

MpriMeHeHVe NPOV3BOAHOM A1 HAXOXAEHNUA HaWUyYLLIero peLleHns B NpUKNagHbIX
3afayax, 4nsa onpegeneHns CKOpocTu npouecca, 3a4aHHOro hopMysnon uam rpagmkom,

MepBoo6pa3Has. Tabnuua NepBoobpasHbIX.

WHTerpan, ero reoMeTpuyecknii U U3NMYecKnii CMmbicn. BbluncneHne nHTerpana
no ¢opmyne HetoToHa-J1elibHMLA.

NMPEOMETHDIE PE3YJIbTATbI

K KoHLy 06y4yeHunsi B 10 Knacce o6yyarolMincs nonyunT cnegytowme npeameTHble
pe3ynbTarhbl:

Uwncna n BblUUCIEHUA:

OnepupoBaTb MOHATMSIMU: paLNOHaNIbHOE W AeNCTBUTENbHOE YNCN0, 06bIKHOBEHHAS
N fecATnYHas gpobb, MPOLEHTDI;

BbINONHATb apuUMETUYECKME Onepauun C pauvoOHabHbIMU U AeNCTBUTENbHBIMM
yucnamu;

BbIMOMHATb NPUONVKEHHbIE BbIYUCIEHMSA, UCMOMNb3YA NpaBuia OKPYrieHns, genatb
MPUKUAKY W OLEeHKY pe3y/ibTaTa BblYUCNEHWA,

OnepupoBaTtb MOHATUAMW: CTemeHb C LefbIM MokKasaTesieM, CTaHZapTHas opma
3anucy  JencTBUTENbHOrO YMCMa, KOPEHb HATypa/ibHOM CTeMneHu, WCMob30BaTb
NOAXOAALLYHO (hOpMY 3anmncK AeNCTBUTENbHBLIX YNCEN /19 PELLUEHMS NPaKTUYeCKMX 3agay
N NpeAcTaBfieHNs faHHbIX;

OnepupoBaTtb MOHATUAMMU: CUHYC, KOCMHYC W TaHreHC MpOou3BONbHOIO Yra,
MCMo/b30BaTh 3anMuCb MPOU3BOMLHOIO Yyrna 4depe3 00paTHble TPUTOHOMETPUYECKUE
MYHKUMN.

YpaBHEHUSA N HepaBeHCTBaA:

ornepupoBaTb  MOHATUMAMMU:  TOXAECTBO, YpaBHEHWE, HepaBeHCTBO,  LENOE,
paLvoHanbHOe, MppauMoHasibHOE YypaBHEHWe, HepaBeHCTBO, TPUTOHOMETPUYECKOE
ypaBHeHwe;

BbIMONHATL  MpPeobpa3oBaHMsi  TPUTOHOMETPUYECKUX  BbIPXKEHWA W peLuaTb
TPUTOHOMETPUYECKNE YPABHEHWS;

BbINOMHATL  NPeobpa3oBaHnA  UenblX, pauuoHaNibHbIX U MppauroHaIbHbIX
BbIP&XXEHUA W pellaTb OCHOBHbIE TWUMbl LEMbIX, PauuMOHaNbHbIX U MppaLMOHaIbHbIX
YPaBHEHWUA 1 HEPABEHCTB;

NMPUMEHATb YypaBHEHUA W HEepPaBEHCTBA A1 PELUeHMA MaTeMaTUYeCcKUX 3afad U
3aiay 13 pasINyHbIX 06M1acTeil HayKN 1 peasibHON XW3HMW;

MOZEeNNpPoBaThb peasibHble CUTyauMn Ha A3blKe anredpbl, COCTaBMATb BbIpaXKeHUs,

ypaBHeHWUsl, HepaBeHCTBa MO YCMOBWIO 3adayun, WUCCnefoBaTb MOCTPOEHHblE MOAENu
C UCMO/Ib30BaHKEM annapata anreépsi.
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depaepanbHas paboyas nporpamma j Matematnka. KM 1knacchl (6a30Bblli YPOBEHD)

DYHKUMN 1 rpauKu:

OMepuvpoBaTb MOHATUAMM: (PYHKLMSA, CNOCOObI 3ajaHud  PyHKUUKW, 06/51acTb
OrMpefesieHns N MHOXECTBO 3HayYeHU (yHKUMKW, rpaduk yHKLMK, B3aMMHO 0bpaTHble
(yHKLM;

onepupoBatb MOHATUAMMU: YETHOCTb W HEYETHOCTb (OYHKLUMW, HYNM YHKUNN,
MPOMEXYTKWN 3HaKOMOCTOAHCTBA;

MCNONb30BaTh FPainKM (YHKLMIA ONS peLleHns ypaBHEHUM;

CTPOUTb W uUTaTb TpapuKy JIMHENHON (YHKUMKW, KBafpaTUYHOW (YHKUMK,
CTENEHHON (PYHKLMMN C LieNbiM NoKasaTeneM;

MCNONb30BaTh rpatiuky (MYHKLMIA AN UCCNef0BaHUA MPOLECCOB U 3aBUCMMOCTENR
Npy pelleHnn 3ata4y u3 Apyrux y4yebHbIX MPeLMETOB U peasibHOW >XM3HU, BblpaXKaTb
(hopmynamu 3aBUCUMOCTU MEXLIY BENMNYNHAMM.

Hauana maremaTnyeckoro aHaamasa:

onepvpoBaTb  MOHATUAMMU: nocneaoBaTeNbHOCTb,  apuMeTMyecKas "
reoMeTpuyeckasi Nporpeccuu;

onepupoBaTb MOHATUAMU: GECKOHEYHO YO6bIBaoLas reoMeTpuyeckas nporpeccus,
CyMMa 6eCKOHeYHO YObIBatoLLeil reOMeTPUYECKO NPOrpeccun;

3a/laBaTb MOCNe0BATENbHOCTU Pa3INYHbLIMU Cnoco6amu;

MCMONMb30BaTb CBOWCTBA MOC/MeA0BaTe/IbHOCTEW W NPOrpeccuii AN pPeLleHus
peasbHbIX 3afay NPUKIaAHOro XapakTepa.

MHOXeCTBa 1 NOruKa:
OMNepupoBaTh MOHATUSIMU: MHOXECTBO, OMNepaLun Haj, MHOXECTBaMU;
MCMONb30BaTh TEOPETUKO-MHOXECTBEHHbIA annapaT Ans OnNucaHus peasbHbIX
MPOLLECCOB W SIBMEHWIA, NPX PeLeHnI 3aaa4 U3 ApYrux y4ebHbIX npeameTos;
OMepupoBaTh MOHATUAMU: OMNpeaeneHne, TeopeMa, CleACcTBUE, OKa3aTeNbCTBO.

K KoHUy 06yyeHus B 11 Kiacce 06yuvaroLmiica NonyyumT cregytowme npegmeTHble
pesynbTathl:

Uwncna v BbIUUC/IEHWSA:

OMepupoBaTthb MOHATUAMWU: HaTypasibHOe, LeN0e YMCIo, UCMOMb30BaTb MPU3HAKU
[EeNIMMOCTU LiefibIX YuCesl, PasfioKeHue 4Ymcia Ha NpocTble MHOXWUTENN A5 peLleHus
3ajay;

ornepupoBaTtb NMOHATUEM: CTEMeHb C paLMOHaNbHbIM MOKa3aTenem;

ornepupoBatb MOHATMAMW: JIOTapUPM umcna, [LecATUYHbIE W  HaTypasibHble
norapupmei.

YpaBHEHUS N HepaBEHCTBa:

MPMMEHSATb CBOICTBA CTEMEHW A/ MpPeobpa3oBaHWs BbIPaXXEHWIA, OMEpPMpPOBaTh
MOHATUAMMW: MOKa3aTe/lbHOE YpaBHEHWE W HepPaBeHCTBO, peLlaTb OCHOBHbIE TWMbI
rnokasaTe/lbHbIX YPaBHEHWIA N HEPABEHCTB;

BbINO/IHATL NPeobpa3oBaHUS BbIPaXKEHWI, COAEPXKaLLMX NOrapugmbl, ONeprpoBaThb
MOHATMAMW: NOrapuMNYECKOe YpPaBHEHWE W HEPaBEHCTBO, PellaTb OCHOBHble TUMbl
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depepanbHas paboyas nporpamma | MatemaTuka. 10-11 knaccbl (6a30Bblii YPOBEHb)

NorapumMmnYecKnx ypaBHeHUA N HEPABEHCTB;

HaXO0ANTb PELUEHUS NPOCTEMLLNX TPUrOHOMETPUYECKNX HEPABEHCTB;

onepvpoBaTb MOHATUAMMW: CUCTEMA JIMHEMHbIX YpPaBHEHWIA © €€ peLleHme,
MCMONb30BaTb CUCTEMY NIMHENHBIX YPaBHEHWI AN peLleHnst NPaKTUYecKuX 3agaud;

HaXxoAUTb PeLUeHMs MPOCTEMLIMX CUCTEM W COBOKYMHOCTEM palMOHaIbHbIX
YPaBHEHUI N HEPABEHCTB;

MO/ENNPOBaTb peasibHble CUTYyaLMM Ha Si3blKe anrebpbl, COCTaBNATb BbIPKEHNS,
YpaBHEHWS, HepaBEHCTBA M CUCTEMbl MO YCNOBMIO 3adayu, WUCCNeoBaTb MOCTPOEHHbIE
MOZENN C UCMoNb30BaHNEM arnnaparta anreépbi.

DYHKUMN N TpadivKK:

ornepmpoBaTb MOHATUAMU: Nepuoguyeckas (MyHKLUA, NPOMEXYTKA MOHOTOHHOCTU
(YHKUMM, TOUKW 3IKCTpeMyMa (YHKUWUW, Hambonbluee W HaMMeHbLUee 3Ha4YeHus
(YHKUMM Ha MPOMEXYTKe, MCMONb30BaTb MX ANA UCCnefoBaHUs (YHKUMKM, 3aaHHOM
rpaukom;

onepvpoBaTb  MOHATUAMMW:  rpauMKuM  NOKasaTe/lbHOW,  Norapumuyeckon
N TPUrOHOMETPUYECKUX (DYHKLMIA, M300paXKaTb WX Ha KOOPAWHATHOM MJIOCKOCTU W
MCNONb30BaTh A/ PeLleHns YpaBHEHWI N HEPaBEHCTB;

n306paxarb Ha KOOPAMHATHOM MIOCKOCTM rpauKy JIMHENHbIX YpPaBHEHWU
N UCNO/b30BaTb UX /19 PELLUEHUS CUCTEMbI JIMHENHbLIX YPaBHEHWM;

MCMOMb30BaTh rpauki yHKUMIA ANS UCCnefoBaHMs NPOLLECCOB M 3aBUCUMMOCTEN
U3 APYTnX yYebHbIX ANCLUUNINH.

Hauana maTemaTnyeckoro aHanmsa:

onepupoBaTb MOHATUAMW: HeMpepbiBHAsA (YHKUMS, MNPOM3BOAHaA  (DYHKLUW,
MCMO0/b30BaTb FEOMETPUYECKUA W (PU3NYECKMIA CMbIC/T MPOM3BOAHON [ANA PeLLeHms
3ajau;

HaxoAWUTb MNPOW3BOAHbIE 3/1IEMEHTAPHbIX (YHKUWUA, BbIMUCNATbL MPOU3BOAHbIE
CYMMbI, NPOU3BEAEHNS, YACTHOTO (PYHKLWIA;

MCMo/Ib30BaTb MPOU3BOAHYIO NS UCCMEA0BaHMA (PYHKUMM HA MOHOTOHHOCTb
N 3KCTPEMYMbI, NMPUMEHATb pe3y/ibTaTbl UCCNeA0BaHMSA K NOCTPOEHUIO rpaduKoB;

MCNONb30BaTb  MPOM3BOAHYID  ANA  HAaXOXAEHWUA  Hau/lyullero  peLueHus
B NPWKNafHbIX, B TOM YMCNe COLMaIbHO-9KOHOMUYECKUX, 3afaqax;

onepupoBaTtb NMOHATUAMU: NepBoobpasHas 1 UHTerpa, NOHUMaTb FreOMeTPUYECKINI
1 (DM3NYECKUIA CMbICN UHTerpana;

HaxoAuTb MepBoOOpa3Hble  3NEMEHTapPHbIX  (OYHKUWIA, BbIYUCAATL  MHTErpan
no hopmyne HbtOTOHa-JTenbHNLA;

pewaTtb MNpUKNagHble 3ajayn, B TOM YMUCNE COLUA/IbHO-3KOHOMUYECKOrO U
(hM3nyecKoro xapakTepa, CpeAcTBamMmy MaTeMaTUYECKOro aHa/n3a.



TEMATUNYECKOE MNMJ1AHNPOBAHUE

10 KJTIACC
HanmeHoBaHue pa3gena  Konuuectso
(Tembl) Kypca yacos
MHOXecTBa paunoHaIbHbIX 14

U AEACTBUTENbHBIX YMCEN.
PauyoHanbHble YpaBHEHWS 1
HepaBeHCTBa

®PepnepanbHaa paboyas nporpamma  Matematuka 10-11 kniacchl (6a30Bblii YPOBEHb)

OCHOBHOe cofiepXaHue

MHOoXecTBO, onepauumu

Hafl MHOXecTBamu. [lmarpammbl
dinepa-BeHHa.

PavuuoHaibHble uncna. O6bIKHOBEHHbIE
N JeCATUYHbIE APO6M, MPOLEHTbI,
6eCKOHeUHble nepuoanyeckme apoom.
ApudmeTUYeCKme onepaumu

C pauMoHa/IbHBIMK YKCamMu,
npeo6pa3oBaHns YNCIOBbIX
BbIPXXeHWI. MpumMeHeHne apobeit n
MPOLEHTOB [/191 PeLeHns NpUKagHbIX
3afja4 13 pasnnNYHbIX OTPac/ei 3HaHWi
N peasibHOM YKM3HW.

[JelicTBuUTENbHbIE YKMCTA.
PauuoHanbHble 1 ppauyoHaibHble
yucna. ApugMeTMYeCKMe onepaLum

C [eICTBUTENbHBIMIA YNCNIAMU.
MpnbAMKEHHBIE BbIYMCNEHUA, NpaBUa
OKpYT/eHWs, NPUKNAKA N OLeHKa
pe3y/bTaTta BblUWCEHWIA.

OCHOBHbIE BUAbI AEATENBHOCTY
06yuyatoLmxcs

Vcnonb3oBaTb TEOPETUKO-
MHOXECTBEHHbI annapar

[NS OnucaHns XoJa peLueHus
MaTemMaTUYecKmX 3afad, a Takke
peasnbHbIX MPOLECCOB Y ABEHWIA,

NPy PeLLeHnA 3ada4 U3 gpyrux
yuebHbIX NpeaMETOB.

OnepvpoBaTb NOHATUAMM:
pauuoHanbHoe Yncno, AelcTBUTENbHOE
ymncno, 06bIKHOBEHHasA Apobb,
[JecsTUYHas Ap06b, NPOLEHTBI.
BbINoNHATL apudmeTHyeckme
onepaumm ¢ paLnoHabHbIMU 1
AeACTBUTENbHBIMU YMCNaMu;
NPUBVKEHHBIE BbIYMCAEHNS,
MCMOMb3ys MpaBuia OKpyrneHus.
[Jenatb NPUKULKY U OLEHKY
pe3ynbTaTa BbIUVC/IEHUIA.
OnepvpoBaTb NOHATUAMU:
TOX[ECTBO, YpaBHEHME, HePaBEeHCTBO;



PyHKUMK ¥ rpadmkn. CTeneHb
C LefibIM MoKasaTenem

6

PegepanbHan paiioHas nporpamma MatemaTuka. 10-11 Knacchl L>a?0Bblin YPOBEHb}

ToxzaecTsa 1 TOXAECTBEHHbIE
npeobpa3oBaHusi. YpaBHEHUE, KOpPeHb
ypaBHeHWs. HepaBeHCTBO, peLueHne
HepaBeHcTBa. MeToj MHTepBa/IOB.
PelueHmne Lenbix 1 gpobHo-
paLMOHaNbHbIX YPaBHEHWIA 1
HepaBeHCTB

DyHKUWMA, COCoObl 3a4aHNA (DYHKLMN.
B3ayMHO o6paTHble hyHKUmK. Ipadmk
hyHKUMN.

O6nacTb onpefenieHns 1 MHOXEeCTBO
3HaYeHUIA PyHKUMKW. Hynm dyHKLmN,
IMpOMEXYTKM 3HAKOMNOCTOSAHCTBA.
UETHbIE 1 HEYETHbIE YHKLWN.
CTeneHb C LieNbIM NoKasaTesneM.
CraHpgapTHas dopma 3anmcu
[eNCTBUTENBHOIO YmMCna.
Vcnonb3oBaHue noaxodsieli popMbl
3anucy AeiCTBUTENbHBIX YKCEN

[N peLLeHns NPaKTUYeCcKMX 3aaad

1 NPeACTaB/IeHNs faHHbIX.

Liefioe 1 pauyoHanbHoe ypaBHeHVe,
HEepaBeHCTBO.

BbINO/HATL NpeobpasoBaHust Liebix
W paLyoHaTbHbIX BbIPKEHWIA.
PeLuaTb OCHOBHbIE TUMbI LiEbIX
MpPaLVOHaIbHBIX YPaBHEHUIA 1
HepaBeHCTB.

MpUMEHSITL paLmoHasIbHbIe
YPaBHEHUS 1 HEPaBEHCTBA

ONS peLLeHnst MaTeMaTMYecKnX 3afad
W 33734 U3 pa3I4HbIX 06/1acTeld HayKu
N peasibHOMN YXU3HN

OnepupoBaTb MNOHATUAMU: DYHKLMS,
Cnocobbl 3afjaHnsa PYHKLUMKW, B3aUMHO
06paTHble yHKLMM, 061acTb
onpefeneHns U MHOXECTBO 3HaueHWi
(hyHKUMKM, rpadivk yHKLMKW; YETHOCTb
N HEYETHOCTb (DYHKLMU, HYN
(DYHKLMM, NPOMEXYTKM
3HaKOMOCTOSHCTBA.

BbInonHATL npeobpasoBaHuA
CTeneHei ¢ Le/bIM MoKasaTesiem.
Vcnonb3oBatb CTaHAapPTHYHO hopmy
3anmcy AeiicTBUTENbHOTO YKcha.
dopmynnposaThb

W UNKOCTPUPOBATL Fpatnyeckm
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ApUHMETUYECKNIA KOPEHb
[7-0lA cTeneHu.
VppauuoHanbHble ypaBHeHUs
1 HepaBeHCTBa

®depnepanbHas paboyas nporpamma | Matematuka. 1011 knacchl (6a30BbIii YPOBEHb)

CTeneHHast (hyHKLWMS C HAaTypasibHbIM
U LenbIM nokasaTtenem. Eé cBoiicTea u

rpatmk

ApUPMETAYECKMIA KOpPeHb
HaTypa/ibHOM cTeneHun. [eincTems

C apUPMETUYECKUMM KOPHAMMU /7-OiA
CTeneHu.

PellieH1e nppaLnoHanbHbIX YpaBHeHWI
1 HEpPaBEHCTB.

CBoiicTBa 1 rpadmk KopHsi /7-0i
cTeneHu

CBOICTBA CTENEHHON (YHKUMN.
Bblpaxartb opmynaMm 3aBUcUMoCTy
Mexay BennymHamMu.

Vcnonb3oBatb LUtpoBbIe pecypebl
L1 NOCTPOeHUs rpadivkoB hyHKLMN

N U3yYeHUs X CBOICTB

dopmynmpoBaTh, 3anncbiBaTb

B CUMBO/INYECKON hopme

1 MAMKOCTPMPOBATb NprMMepamMm
CBOWCTBa KOPHS /7-0/ CTEMEHM.
BbINonHATL Npeobpa3osaHms
MppaLMOHabHbIX BbIPXKEHWIA.
PeLLiaTb OCHOBHbIE TUMbI
MppaLyoHabHbIX YpaBHEHWI

1 HEpPaBEeHCTB.

MNpuMeHATL ANA peLleHns
pa3nnyHbIX 3afa4y uppauvoHaibHbIe
YpaBHEHNS U HepaBeHCTBa.

CTpounTb, unTaTb rpaumk KopHs /7-0i
CTeneHu.

Vicnonb3osaTtb LntpoBbIe pecypcbl
AN MOCTPOEHMS TPadivikoB PYHKLMIA
N U3yYeHUs NX CBOWCTB
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dOopMy bl TPUFOHOMETPUM.

TpuroHomeTpryeckue
ypaBHeHVS

MocnegoBaTensHOCTU
1 nporpeccun

22

deneparnbHas pabodas MporpaMva

CWHYC, KOCWMHYC W TaHTeHC YK1C/I0BOro
aprymeHTa. ApKCUHYC, apKKOCUHYC
W apKTaHreHC YMCNOBOro aprymeHTa.
TpUroHOMeTpUYECKast OKPY>KHOCTb,
onpeseneHne TPUrOHOMETPUYECKIX
(hYHKLWIA YNCNIOBOrO aprymeHTa.
OCHOBHbIE TPUTOHOMETPUYECKME
thopmyibl. MNpeobpasoBaHme
TPUrOHOMETPUYECKMX BbIPKEHUIA.
PeLLieHVe TPUTOHOMETPUYECKUX
ypaBHeHWiA

MocnefoBaTeNbHOCTH, CNOCOOLI
3alaHns NoCea0BaTeNbHOCTEN.
MOHOTOHHbIE MOCNef0BaTENLHOCTM.
ApudmeTHUECKas U FreOMETPUYECKast
nporpeccun. BecKoHeuHo y6biBatoLLas
reoMeTpUYecKast Mporpeccys.
CymMa 6eCKOHEYHO YObIBatoLLeit
reOMETPUYECKOI Mporpeccum.
dopmMy”na CNoXHbIX MPOLIEHTOB.
Vcnonb3oBaHue nporpeccumn

[NS peLLeHns peasibHbIX 3aay
NPUKIaSHOro XapakTepa

Matevatika 10-11 Kracchl /Ga3oBbIAi YPOBEHE)

OneprpoBaTb MOHATUSIMU: CUHYC,
KOCUHYC U TaHTEHC NpOK3BO/IbHOIO
yrna.

Vicnonb3oBaThb 3anuch
MPOM3BO/LHOTO YT/1a Yepe3 06paTHble
TPUroHOMETpUYECKME (YHKLMK.
BbINONHATL Npeo6pasoBaHus
TPUTOHOMETPUYECKMX BbIPAXKEHUIA.
PeLlaTb OCHOBHbIE TUMbI
TPUTOHOMETPUYECKMX YPaBHEHWIA

OnepupoBaTb MNOHATUSIMU:
nocnefoBaTebHOCTb,
apugMeTMYECKas U reoMeTpUYecKas
nporpeccuy; 6eCKOHEYHO Y6biBaoLLas
reoMeTpuyecKas nporpeccus, cymma
GECKOHEYHO YObIBatOLLEN
reoMeTPUYECKOI Nporpeccum.
3afaBaTb nocnefoBaTeNlbHOCTM
pa3INYHLIMKA Criocobamu.
MpUMEHSATL (OPMYJTY CNOXHbBIX
MPOLIEHTOB [/191 PeLLeHns 3aday

3 peanbHON NPaKTUKK

(c ncnonb3oBaHWEM KanbKynsTopa).
Vcnonb3oBaTb CBOWCTBA
MocneaoBaTeNlbHOCTER U MPOrpeccuii
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MoBTOpeHWe, 0606LLeHME,
cucTemaTvsaumns 3HaHui

OBLLEE KOMMYECTBO
YACOB 10 MNMrPOrrPAMME

defepanbHas paboyas nporpamma MatemaTmka. 10-1 i knacchl (6a30BbIii YPOBEHb)

3 OCHOBHble MOHATUA Kypca anretpbi
1 Hayan MaTeMaTUYeCcKOro aHanmsa
10 knacca, 0606LLeHVe
W CUCTEMATU3ALMS 3HAHMIA

68

47151 PeLLEHNs) peastbHbIX 3aday
NPVKNagHOTo XapakTepa

MPUMEHATb OCHOBHbIE MOHATHS Kypca
anre6pbl U HaYa/l MaTeMaTNYeCKOro
aHanm3a Ans peLueHuns 3agad

13 PeasibHOM YKM3HW 1 ApYrnX
LUKOMbHBIX AMCLMNINH
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11 KNACC

HavwveHoBaHWe pasgena
(Tembl) Kypca

CTeneHb C paunoHaIbHbIM
MoKasaTesieM.
MokasatenibHas (hyHKLMSA.
MokasaTte/bHble YpaBHEHUS
1 HepaBeHCTBa

JNorapummnyeckas gyHKUWA.
Jlorapudmmnyeckme ypasHeHWs
1 HepaBeHCTBa

KonnuecTtso
yacoB

12

12

depgepanbHas paboyas nporpamMma ; Matematuka. 10— i knaccbl ~6a30BbIM YPOBEHD')

OCHOBHOE cofepXaHiie

CTeneHb C pauyoHanbHbIM
nokasatesnemM. CBOICTBA CTeNeHMU.
MpeobpazoBaHie BbIPaKEHUIA,
COLEPXALLMX paLMOHabHble CTEMEHMW.
MokasaTe/bHble YpaBHEHUs!

1 HepaBEeHCTBa.

MokasaTenbHas (yHKUWs, eé CBOICTBA
1 rpagivk

Norapum uncna. JecaTnyHble
N HaTypasibHbIE NIorapudMbl.
Mpeobpa3oBaHie BbIPaXKEHUIA,
cofiepXaLlyx norapugmsl.
Norapudmuueckune ypasHeHUs
¥ HepaBeHCTBa.

OCHOBHbIe BUfbl JESTENBHOCTY
obyuvaroLmxcs

dopMynnpoBaTh, 3anuncbiBaTb

B CUMBO/IMYECKOW thopme

W UANKCTPUPOBaTL NpUMepamm
CBOINCTBA CTEMEHW.

MpyMeHSATbL CBOMCTBA CTeneHu

AN Npeobpa3oBaHys BbIPXKEHWIA.
dopmynnpoBaThb

M UNKCTPUPOBATL FpafuyecKu
CBOWCTBA MOKAa3aTe/IbHON (DYHKLMN.
PeLuaTb OCHOBHbIE TUMbI
MOKa3aTeNbHbIX YPaBHEHWIA

1 HEpaBEeHCTB.

Vcnonb3oBaTh LMGpPoBbIe pecypebl
[N NOCTPOEHMA rpatinkoB PYHKLWMI
1 U3YYEHNS| UX CBOICTB

dopmMynnpoBaTh, 3anncbiBaTb
B CMMBO/INYECKOI (hopme

1 UNNKOCTPUPOBATL MpUMepamm
CBOWACTBa Nnorapugma.
BbINoNHATL NpeobpasoBaHus
BbIPaXKEHWI, COAEPXaLLMX JTOrapugmbl.
dopmynmpoBaTb



TpUroHOMeTpUYeckme
(DYHKUMW 1 UX rpacdukm.
TpUroHOMeTpuYeckme
HepaBeHCTBa

depfepanbHasa paboyas nporpamMma j Matematvika. 10-11 knacchbl (NaToBbI YPOBEHb)

Norapnmnyeckan yHKUmMS, e
CBOIiCTBa U rpatmk

TpuroHoMeTpuyeckne QyHKLUAN, X
CBOICTBA W FPaduKu.

MpuMepbl TPUrOHOMETPUYECKUX
HepaBeHCTB

W MNNOCTPUPOBATL Fpauyeckm

CBOWACTBA IOrapuMmUUeckoit hyHKLMN.

PeLLiaTb OCHOBHbIE TUMbI
noraputMUYeCKUX YpaBHeHWIA

N HepaBeHCTB.

Vcnonb3oBaTh LnpoBbie pecypebl
N9 NOCTPOEHMSA TPaMKOB PYHKLMIA
N U3yYeHUs WX CBOWCTB.
3HaKOMUTLCS C UCTOPUEN pPasBUTHS
MaTeMaTuKm

OnepupoBaTtb

NOHATUEM NepUOANYECKas (DYHKLMA.
CTpouTb, aHaIM3npoBaThb,
CpaBHMBaTb rpafmku
TPUrOHOMETPUYECKUX (YHKLMIA.
dopmynmpoBaTb

N UNKOCTPUPOBATbL rparyecKm
CBOICTBA TPUFOHOMETPUYECKIX
(YHKLUMIA.

PewuaTb npocTeiimne
TPUTOHOMETPUYECKVE HEPABEHCTBA.
Wcnonb3oBatb rpamkm gns
PeLLEeHNs TPUTOHOMETPUYECKNX
HepaBeHCTB.
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MpoussogHas. MpumeHeHne
NpPOU3BOAHOM

24

denepansHas paboyas nporpamma | Matematmka. 10-11 knacchl pa3oBblii YpiTEHb)

HenpepbiBHbIE dyHKLMW. MeTog,

WHTEPBa/10B A/19 peLleHns HepaBEHCTB.

MpousBogHas yHKLMN.
CeoMeTpUYECKMIA 1 PU3NYECKMIA
CMbIC/T NPOU3BOAHON.

Mpown3BoaHble 31eMeHTapHbIX
thyHKUMiA. pon3BogHas CyMMBI,
NPON3BEAEHNS, YaCTHOMO (DYHKLMIA.
MpuMeHeHVe NMPOU3BOAHON

K 1CCefoBaHN0 PYHKLMI

Ha MOHOTOHHOCTb W 3KCTPEMYMbI.
HaxoxzeHve HambonbLLIero

N HaUMEHbLUEr0 3HaueHUs PYHKLMN
Ha OTpe3ke.

MprmeHeHWe NPOV3BOAHON

LN HaXOXKAEHWA HaWyyLlIero
peLLeHrs B NpUKNagHbIX 3afadax,
ONs onpefieNeHns CKopoCTy npoLiecca,
3a1laHHOro POpMy/Ioi MK rpadnkom

Vcnonb3oBaTh LMGPOBbIe pecypcbl
[N19 NOCTPOEHUS rpadnKoB (hyHKLWIA
N U3YUEHUs X CBOIACTB

OnepripoBaTh NOHATUSIMUA:
HenpepbIBHasA yHKUUS; NPOM3BOAHAS
hyHKLMN,

Vcnonb3oBaTb reoMeTpUYeCKuii

N (IM3NYECKUIA CMbICT NPOU3BOAHON
ONs peLLeHuns 3adad.

HaxoauTb npousBogHble
3NeMeHTapHbIX (YHKLUMIA, BbIYUCAATb
NPOV3BOHbIE CYMMbI, NMPOU3BESEHMS,
4aCTHOrO (hYHKLWNA.

Vcnonb3oBaTb NPOU3BOAHYHO

[N uccnefoBaHns yHKUUM

Ha MOHOTOHHOCTb W 3KCTPEMYMbI,
NPUMEHATb pe3yNbTaTbl
nccnefoBaHns K MOCTPOEHUIO
rpacmkoB. MpYMEHATb NMPOU3BOAHYHO
L1151 HAXOXKAEHNS HauyuLLero
peLLeHus B NPUKMagHbIX, B TOM Yucne
COLMaNIbHO-3KOHOMUYECKMX, 3afayax.
3HaKOMUTLCA C UCTOPWEl pasBuTYA
MaTeMaTM4ecKoro aHanmaa
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VIHTerpan v ero npvMeHeHus

CvicTeMbl ypaBHeHMIA

depepanbHas paboyas nporpaMma Matematmka. 10-11 knacchl (6a30BbIii YPOBEHb)

MepBoo6pasHasn. Tabnuua
nepBoo6pasHbIX.

WHTerpas, reomeTpuyieckuii

1 M3NYECKWIA CMbICN MHTErpasa.
BbluncnieHve nHTerpana no opmyne
HbtoToHa-/1elibHnua

CuCTEMbI IMHEHBIX YPaBHEHWIA.
PelueHWe NpUKNaAHbIX 3adad

C MOMOLLIO CUCTEMbI NNHENHbBIX
YPaBHEHWIA.

CucTeMbl 11 COBOKYMHOCTU LIEMbIX,
pauyoHasbHbIX, MPPaLMOHABHBIX,
NoKa3aTeNbHbIX, N0rapuPMUIECKNX
YPaBHEHWIA N HEPABEHCTB.
Vcnonb3oBaHWe rpagimkoB PyHKLMIA
ONS peLLeHNs ypaBHEHUI 1 CUCTEM.
MprMeHeHWe ypaBHEHWIA, CUCTEM

1 HEPaBEHCTB K peLUeHunto
mMaTeMaTUYecKMX 3adad 1 3apad

13 pa3NIMyHbIX 06NacTei HayKu

N peasnbHOM YXU3HM

OneprpoBaThb NOHATUAMM:
nepeoo6pasHas, VHTerpa.

HaxognTb nepBoobpasHble
3NeMeHTapHbIX (DYHKLWIA; BbIUMCAATb
WHTerpan no gopmyne
HbtoToHa-/1elibHuLa.

3HaKOMUTLCA € UCTOPUEl pasBUTWA
MaTeMaTMYecKoro aHanmsa

OneprpoBaTb MOHATUSMM: CUCTEMA
NVHENHBIX YPaBHEHWIA 1 eé peLLeHVe.
Vcnonb3oBaTb CUCTEMY JIMHEHBIX
YPaBHEHWI NS peLLeHust
MpaKTUYecKMX 3afad.

HaxoauTb peLLeHnst MpocTenwmx
CWUCTEM W COBOKYMHOCTEW
paLyoHabHbIX YpaBHEHMI

1 HEPABEHCTB.

Mcnonb3oBaTb rpaukn pyHKUWiA
ONA peLleHns ypaBHEHWIA.
MopgennpoBaTb peasibHble CUTYaLMK
Ha fi3blke anrebpbl, COCTaBNATH
BbIPKEHWS, YPaBHEHWS, HEPaBEHCTBA
1 CUCTEMbI M0 YCNOBUIO 3a4auu,
nccneaoBaTb NOCTPOEHHbIE MOZENN
C MCMO/Mb30BaHKeEM annapaTa anreopbi
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HaTypa/ibHble 1 LUenble umcna

MoeTOpeHMe, 0606LLEeHME,
CUCTEMATU3ALMS 3HAHWIA

OBLLEE KOJIMYECTBO
YACOB 10 NMPOIrPAMME

PegepanbHas paboyas nporpamma | Matematvika 10— i Knaccbl (6a30Bblii YpOBEHb)

6 HaTypanbHble 1 Lenble uncna
B 3aJa4ax U3 peasbHOM XU3HW.
Mpn3HaKy SenNUMOCTY LeMbIX Yucen

18 OCHOBHbIe NOHATUSA Kypca anrebpbl
1 Ha4aa MaTeMaTUyecKoro aHaamsa,
00606LLEHMEe 1 CMCTEMATM3ALMSA 3HAHWI

102

OneprpoBaTb NOHATUSIMM:
HaTypa/ibHOe YMCHO, LieNoe YMeo.
VIicnonb3oBaTb NPU3HaKK AeMMOCTU
LieNbIX YKCEN, pasfioXeHWe yncna

Ha MPOCTbIE MHOXMWTENN 1S PELLIEHMS

3afau

PellaTb NpyknagHble 3a8ayun

3 pasnyHbIX 06nacTell Haykm

W peanbHOM XN3HW C MOMOLLBHO
OCHOBHbIX MOHATUIA Kypca anrebpbl
1 Hauan MaTemMaTUYecKOoro aHanim3a.
Bbl6vpaTb onTUMasibHble Crnocobbl
BbIYMC/IEHNIA.

Vicnonb3oBaTthb 418 peLleHns 3agaq
YPaBHeHUs, HEPaBEHCTBA U CUCTEMbI
ypaBHeHUIA, CBOICTBA (hyHKLWIA

W rpatinkos
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depepanbHaa pabouas nporpamma {Matematumka. 10-11 Knaccbl (6a30Bblil YPOBEHb)

PEAEPA/IBHAA PABOYAA NMPOIMPAMMA YYHEBHOIO KYPCA
«FTEOMETPUNA»

NOACHUTEJIbHAA 3ATTMCKA

BaXHOCTb y4yeOGHOro Kypca TreoMeTpuMM Ha YPOBHe cpefHero oo6uiero
obpa3oBaHMA 00yCnoBneHa MNPaKTUYECKOM 3HAYMMOCTbIO  MeETanpeaMEeTHbIX U
NpeAMeTHbIX Pe3ynbTaToB 00y4YeHWUs TeOMeTpUW B HanpasfeHWW JIMYHOCTHOrO
pasBuUTMS  Obyuvarowmxcs, (QOopMUpPoBaHUA  (DYHKLMOHAIbHOW  MaTeMaTuyecKoMu
rPaMOTHOCTK, M3YYEHUS APYrMX Y4YebHbIX AUCUMNANH. Pa3BuTue y 06y4datoLmxcs
MpaBU/IbHbIX MPeACTaB/NeHNA O CYLWHOCTUM W NPOUCXOXKAEHUM TEOMETPUYECKNX
abCTpaKuuin, COOTHOLUEHWM peanbHOT0 W WAeaslbHOro, XapakTepe OTpaKeHUs
MaTeMaTMYeCKOW HayKoW SBNEHWU U MPOLIECCOB peasibHOro Mupa, MecTe reoMeTpum
B CUCTEME HayK M POAN MaTeMaTU4YecKOro MOAENMPOBaHUA B HAyYHOM MO3HAHUK U
B NPaKTWNKe CNoco6CTBYET (DOPMUPOBAHMIO HAYYHOIO MMPOBO33PEHNS 0ByYatoLMXCs, a
TaKXXe KayecTB MbILLIEHNSA, HEOOXOAMMBIX ANa afanTauMn B COBPEMEHHOM 06LLECTBE.

CeomMeTpus ABNSAETCH OAHUM 13 6a30BbIX NPELMETOB Ha YPOBHE CpeAHero obLlero
obpa3oBaHMsA, Tak KaK 06ecneymBaeT BO3MOXHOCTb W3YYEHUS KakK AUCLUMINH
eCTeCTBEHHO-HayYHOW HanpaBNeHHOCTK, TaK U FyMaHUTapHOM.

Nlornyeckoe MbiWneHe, QopMmupyemoe npu U3yYeHUU  0ByYatoLLMMUCS
MOHATUAHBLIX OCHOB F€OMETPUM N MOCTPOEHUM LEMOYKU NOTUYECKUX YTBEPXKAEHWI
B XO[e peLLeHns reoOMeTpMYecKmX 3afad, yMeHve BblABUraTb U OMpoBeprarb rmnoTesbl
HenocpeACcTBEHHO MUCMO/b3YHTCA MPU PeLleHnm 3aay eCTeCTBEHHO-HayYHOro LMKoa,
B 4YaCTHOCTM U3 Kypca PU3NKW.

YMeHe OpuUeHTMPOBATLCA B MPOCTPAHCTBE UrpaeT CYLLECTBEHHYIO POJ/ib BO BCEX
06nacTax [eaTenbHOCTU yenoBeka. OpueHTauus YenoBeka BO BPeMeHU U
MPOCTPaHCTBe - HEeO06XO4MMOe YCI0BUE €ro COLMabHOrO 6bITHSA, (hopMa OTPaXKeHUSs
OKpY>KatoLLLero Mupa, ycriioBue YCMewHoro no3HaHua M akTMBHOIO NpeobpasoBaHus
JeicTBuTeNbHOCTM.  OnepupoBaHMe MNPOCTPAHCTBEHHbIMKM 0bpasamy  06befuHSseT
pasHble  BUAbl  Y4e6HOW M TPYLOBOM  [eATeNbHOCTW,  SABNAETCH  OfHWM
13 NPOJecCMOHa/IbHO BaXHbIX KayecTB, NMO3TOMY aKTyaslbHa 3afjaya POopMMpOBaHUs
y 06yyvatolmxcs MNpPOCTPaHCTBEHHOr0 MbILW/IEHUS KaK Pa3sHOBMAHOCTW 06pasHOro
MbILLUIEHUS -  CYLLUECTBEHHOr0 KOMMOHEHTa B MNOArOTOBKE K MPaKTUYECKOW
[EeATeNIbHOCTU MO0 MHOTMM Hanpas/eHUsM.

Llenb ocBoeHMst nporpammbl y4ebHOro Kypca «feomeTpusi» Ha 6a30BOM YPOBHe
obyuyeHuns - o06Lle06pa3oBaTe/ibHOE U OOLWEKYNbTYPHOE pa3BuMTME 00YyvaroLmMXcs
yepes  obecneyeHne  BO3MOXXHOCTW npuobpeTeHMs U WUCMO/b30BaHNA
CUCTEMATUYECKMX FEOMETPUYECKNX 3HAHWUIA W AEWCTBUIA, CneunryHbIX FeOMeTpUN,
BO3MOXHOCTM YCMELHOro npofo/iKeHUs o06pa3oBaHMs MO  CheumnanbHOCTAM, He
CBSI3aHHbIM C NPUKIaAHbIM UCNONb30BaHNEM FEOMETPUN.

MpuopuUTETHLIMK  3afjayaMn  OCBOEHMSi  y4yebHOro Kypca «leomeTpum»
Ha 6a30BoM ypoBHe B 10-11 knaccax SIBNSAOTCA:
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(hopMuMpoBaHMe MpeAcTaBleHNs O FeOMETPUN Kak 4acTu MUPOBOI KyNbTypbl U
OCO3HaHMe eé B3aMMOCBA3N C OKPYXXaloLNUM MUPOM;

(hopMMpoBaHMe NpPeACTaB/EHMS O MHOTOrpaHHMKax W Tenax BpaleHWs Kak
0 B@KHEMLIMX MaTeMaTUYeCKUX MOLeNsX, MNO3BONALWMX ONUCbIBaTb M U3yyaTb
pasHble AB/IEHMA OKPYXXaloLlero mupa;

(hopMMpOBaHNE YMEHWA pacro3HaBaTb Ha 4YepTexkax, MOAEeNsSAX WU B peasibHOM
MUpPe MHOTOrpaHHUKN U Tena BpaLleHus;

OBNafleHMe MeToJaMn peLleHns 33fay Ha MOCTPOEHWS Ha M300paXKeHUsaX
MPOCTPaAHCTBEHHbIX (PUTyp;

(hopmMmpoBaHue yMeHus onepuposatb OCHOBHbIMM MOHATMAMU
0 MHOTOrpaHHMKax v Teflax BpaweHns U X OCHOBHbIMW CBOMCTBaMU;

OBflafieHVe aIrTOPUTMaMM peLLeHnss OCHOBHbIX TWUMOB 33afa4y, (HOpPMMpPOBaHME
YMEHUA MPOBOAUTL HEC/NOXHble A0Kas3aTeNbHble PacCyXAeHUs B XO4e peLleHus
CTEPEOMETPUYECKNX 334a4 W 33[a4 C NPaKTUYECKUM COAEpPXKaHWNeM,

pasBUTME WHTENNEKTYaNlbHbIX W TBOPYECKUX CMOCOBGHOCTe 0bydaroLmxcs,
Mo3HaBaTe/IbHOM  aKTMBHOCTW,  WCCNeLOBATe/IbCKMX  YMEHWW,  KPUTUYHOCTWU
MbILUIEHNS;

(hopmMupoBaHNe (YHKLMOHANbHOW TPaMOTHOCTM, pPesieBAHTHON TeOMeTpUn:
YMeHVe pacrno3HaBaTb MPOAB/EHNSA TEOMETPUYECKUX MOHATUA, OOBLEKTOB MU
3aKOHOMEPHOCTEN B peasibHbIX >KMU3HEHHbIX CUTyaumax W Mpu U3yyvyeHUU OpYrux
yuyebHbIX  MpeaMeToB,  MPOSB/IEHUS  3aBUCMMOCTEM M 3aKOHOMEPHOCTEMN,
(hopMynnpoBaTb UX Ha A3blke FEOMETPUM U CO34aBaTb FEOMETPUYEcKue MOLenu,
MPUMEHATb  OCBOEHHbIA FeoOMeTPUYeCKMiA  annapaT A1 pelleHns  NpakTuKo-
OPVEHTMPOBAHHbLIX  33fa4, WHTEpnpeTMpoBatb W  OLEHMBATb  MOJIyYeHHble
pe3ynbTarhbl.

OTMunTEeNbHOM  OCOGEHHOCTHIO  MporpamMmbl MO FEOMETPUM  ABNAETCA
BK/NIOYEHNEe B KypC CTepeoMeTpuM B Hauvasle ero usyyeHWs 3afad, peluaembiX
Ha YPOBHE WHTYWUTUBHOIO MO3HaHWA, W onpeaenéHHbIM 00pa3om OpraHu3oBaHHas
paboTa Haf HUMK, YTO CNOCOOCTBYIOT Pa3BUTUIO IOTMYECKOrO N MPOCTPAHCTBEHHOIO
MbILUNEHUSA, CTUMYNMPYET MNpOTeKaHWe WHTYUTUBHLIX TMpPOLLeccoB, MOTUBUPYET
K Aa/lbHeALweMy U3y4eHno npegmerTa.

MpeanoyteHve OTAAETCA HArNALHO-KOHCTPYKTUMBHOMY MeTofy O0Oy4yeHus, TO
eCTb TEOpPEeTUYECKME 3HaHMSI MMEKT B CBOEM OCHOBE YYyBCTBEHHOCTb MpPeAMETHO-
NMPaKkTUYeCKOM  AeAaTenbHOCTW.  Pas3BMTWe  MPOCTPAHCTBEHHBLIX — MpefCcTaB/eHU
y 00y4aloLnxXcs B Kypce CTEepeoMEeTpuM MNPOBOAUTCA 3a CYET pelleHWs 3ajad
Ha CO3f4aHue nMpOCTPaHCTBEHHbIX 00pa3oB M 33dad4 Ha  OnepupoBaHue
MPOCTPaHCTBEHHbIMX  06pa3amn. Co3gaHMe o6pasa MNPOBOAUTCS C  OMOPOM
Ha Harnsa4HoCTb, a OrepupoBaHMe 06pa3oMm - B YC/IOBUAX OTB/IEYEHUS OT HArNSAHOCTH,
MbIC/IEHHOI0 U3MEeHeHNs ero UCXOAHOI0 COAEPXKaHUS.

OCHOBHbIMW ~ COAEpPXaTeNbHbIMU  NIMHUAMKW  y4ebHOro Kypca «[eoMeTpus»
B 10-11 knaccax asnawotca: «MHOrorpaHHuUKu», «lpsamMble M MNJI0CKOCTU
B MPOCTpPaHCTBE», «Tena BpalleHus», «BeKTopbl M KOOPAWHATbI B NMPOCTPAHCTBE.
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dopmMUpoBaHNe NOTNMYECKUX YMEHUI pacnpefenseTcs He TO/IbKO MO CcoaepXaTe/lbHbIM
JMHUAM, HO 1 MO rofam oby4eHUs Ha YpoBHe cpeaHero obLuero o6pasoBaHus.

Cofep>kaHne 06pa3oBaHWsA, COOTBETCTBYHOLLEe NPegMETHbIM pe3y/ibTaram
OCBOEHMS MporpaMmbl MO TeOMETPUM, pacnpefenéHHbIM Mo rojgam o0b6y4deHus,
CTPYKTYPMPOBAHO TakMM 06pa3oM, YTOObl OBMafeHNe reoMeTpuyYecKUMN NOHATUAMM
M HaBblKaMW OCYLLECTBNANIOCH NOC/eA0BaTE/IbHO U MOCTyNaTe/lbHO, C COOMI0AeHVEM
MPUHLUKUNA NPEeeMCTBEHHOCTW, YTOObI HOBble 3HAHMSA BK/IKOYANINCh B OOLLYHO CUCTEMY
reoMeTpPUYeCKNX npeacTaBeHnin obyyarowmxes, pacwumpss u yrnyonss eé, obpasys
MPOYHbIe MHOXECTBEHHbIe CBSA3N.

OObLlee 4yncCnNO 4acoB, PeKOMEHLOBaHHbIX [N W3yyeHUs Yy4yebHOro Kypca
«eomeTpusa» - 102 vaca: B 10 knacce - 68 yacos (2 yaca B Hegento), B 11 knacce -
34 yvaca (1 yac B Hefent).

COAEPXAHVNE OBYYEHUA

10 KJTACC

MpsMble 1 NI0CKOCTU B NPOCTPaHCTBE

OCHOBHble MOHATUS cTepeomeTpun. Touka, npsimas, MI0CKOCTb, MPOCTPAHCTBO.
MoHATUE 06 aKCMOMAaTUUYECKOM MOCTPOEHUN CTEPEOMETPUN: aKCMOMbI CTEPEOMETPUM
N CNeAcTBUS U3 HUX.

B3aumHOe pacnonoxeHuwe MpAMbIX B MPOCTPAHCTBE:  MepecekatoLLmecs,
napasnnenbHble U CKpeLLMBaroLLmecs npsmble. MapannensHoCcTb NPSMbIX U NIOCKOCTeN
B MPOCTpaHCTBE: NapanfiefibHble MNpsiMble B MPOCTPAHCTBe, MNapaifeslbHOCTb TPEX
NpAMbIX, NapasnenbHOCTb MPAMOM M MAOCKOCTW. YTAbl C  COHanpas/eHHbIMU
CTOPOHaMK, Yron mMexgay npsMbIMK B MpocTpaHcTBe. lMapannensHOCTb MAOCKOCTEN:
napannenbHble MNOCKOCTW, CBOWCTBa MNapasnefbHbIX MaocKocTei. [pocTeliwne
MPOCTPaHCTBEHHbIE (OUIYpbl HA MAOCKOCTWU: TeTpasfp, Ky6, napannenenvnep,
MOCTPOEHME CeYEHUIA.

MepneHAVKYNAPHOCTL MPSMOM W MIOCKOCTU: NeprneHAVKYNSapHble MpsaMble
B NPOCTPaHCTBE, MpsMble NapasnenbHble Y NepneHguKynspHble K NI0CKOCTH, NPU3HaK
nepneHauKyNapHOCTM NPAMOI U NIOCKOCTW, TeopeMa O NPAMOIA NepreHANKYNapHOM
MAOCKOCTW. YT/bl B NPOCTPAHCTBE: Yron MeXay NpsMOoil U NAOCKOCTbIO, ABYTPaHHbIi
Yro/, NNHeVHbIV Yron ABYrpaHHOro yrna. MNepneHAnKynsap v HaKNOHHbIE: PacCTOsHME
OT TOYKM [0 M/IOCKOCTWN, PaccTOsiHME OT MPAMON 40 NAOCKOCTW, MPOEKUUs (Urypbl
Ha MA0CKOCTb. [MepneHAMKYNAPHOCTb M/I0CKOCTEN: NPU3HaK nepneHanKynspHOCTM
ABYX NMOCKOCTel. Teopema 0 TPEX NnepneHgnKynspax.

MHororpaHHUKu

[MOHATME MHOrorpaHHWKa, OCHOBHbIE 3/IEMEHTbl MHOrOrpaHHuKa, BbIMYyK/ble U
HEBbIMYK/ble MHOrFOrpaHHWKK, pasBEPTKa MHoOrorpaHHuka. [llpu3ama: n-yrosibHas
npusma, rpaHy M OCHOBaHMS MPU3Mbl, NPAMas W Hak/IOHHas Mpu3Mbl, 60KOBas U

NnosiHaa MOBEPXHOCTb Mpu3Mmbl. [Mapannenenunen, HpﬂMoyFOﬂbeIVI napasanenennnes
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M ero cBoucTea. MNupammnga: n-yrosbHas nupammnia, rpaHn U OCHOBaHWe Nupamuapl,
6oKoBas W MNOHas MOBEPXHOCTb NMUpPaMUbl, MpaBWibHas U yCeYEHHas nupamua.
SnemMeHTbl  NpuU3Mbl M NupaMuibl.  MpaBuibHbIE  MHOTOFPaHHUKW:  MOHATUE
MPaBWIbHOMO MHOFOrpaHHWKa, MpaBUIbHAs nNpu3Ma W MNpaBWIbHaA NMpaMuaa,
NpaBWbHas TPeyrofibHasa nupammnga v NpaBUbHbIA TeTpasgp, Ky6. MNpeactaBneHve
0 MpaBU/IbHbIX MHOTOrpaHHMKax: OKTasgp, AoAeKasap u ukocasgp. CeyeHus npusmbl
N nupaMuapl.

CUMMeTpUS B MNPOCTPAHCTBE: CUMMETPUS OTHOCUTE/NIbHO TOYKW, MPAMONA,
MNOCKOCTU. JNIEMEHTbI CUMMETPUM B NUpaMugax, napannenenunefax, npaBUIbHbIX
MHOrorpaHHMKax.

BbluncneHve snemMeHTOB MHOFOrpaHHUKOB: pébpa, AvaroHanu, yrnbl. Mnowagb
OOKOBOW MOBEPXHOCTM W MOJMHOW  MOBEPXHOCTM MPAMOM  NpPU3MbI,  NJoWaab
OCHOBaHMWI, TeopemMa 0 GOKOBOM MOBEPXHOCTU MNPAMON Npu3Mbl. nowans 60K0BOWA
MOBEPXHOCTN W MOBEPXHOCTU MNpPaBWIbHOM MupaMuAbl, Teopema O nJowaan
yCeUEHHOM nupammapl. MNoHATME 06 06bEME. O6BbEM NMpamuibl, NPU3MBbI.

MopobHble Tena B npocTpaHcTBe. COOTHOWEHUA  MeXxay nolagamMm
NMOBEPXHOCTEN, 06bEMaMK NOAOBHbLIX Ten.

11 KNACC

Tena BpavleHuna

LinnnHapuyeckas nNoBepxXHOCTb, 06pasytolme LUUAMHAPUYECKOW MOBEPXHOCTH,
OCb LMANHAPUYECKO NOBEPXHOCTW. LIMAMHAP: OCHOBaHWA M GOKOBasi MOBEPXHOCTb,
obpasytoLLas 1 ocb, naowlaas 60KoBOIM 1 NONHOW NOBEPXHOCTW.

KoHu4yeckass MnoBepxXHOCTb, 06pasylolinme KOHMYECKON MOBEPXHOCTU, OCb U
BepLUMHA KOHNYECKOW MOBEPXHOCTU. KOHYC: OCHOBaHMe W BeplUMHa, obpasytoLias u
0Cb, Nsowaab 60KOBON 1 NOHOW NOBEPXHOCTU. YCEUYEHHBIN KOHYC: 06pasytoLme u
BbICOTa, OCHOBaHMSA 1 60KOBas NOBEPXHOCTb.

Cthepa M wWwap: UeHTp, paguyc, pAuameTp, NaoWaab MOBEPXHOCTU cdepsbl.
B3aMMHOe pacrnofnioxxeHne cepbl M MOCKOCTW, KacaTe/fbHasi MAOCKOCTb K ciepe,
nnowaab chepsbl.

N306parkeHne Ten BpalLleHNs Ha NNOCKOCTU. PasBépTKa UMAMHAPA U KOHYCa.

KombrHaumv Ten BpawieHWst U MHOrorpaHHMKOB. MHOrorpaHHuK, OMUCaHHbIA
OKOJ10 cthepbl, cepa, BNMCaHHass B MHOTOrPaHHUK, WK TeNo BpalleHus.

MoHATne 06 06bEMEe. OCHOBHbIE CBOWCTBA 06bLEMOB Te/n. Teopema 06 06bEME
NPAMOYToNbHOro napannenenunnega u cnegctens n3 Heé. O6bEM LUIMHAPA, KOHYCa.
O61bEMm Lwapa 1 niowanb chepsbl.

Mofo6bHble Tena B npocTpaHcTBe. COOTHOWEHMA MeXay njowagsamm
NMOBEPXHOCTEN, 06bEMaMK NOAOGHbLIX Ten.

CeyeHus uunuHapa (napannenbHo v nepreHANKYNAPHO OCK), CEYEeHMs KOHYyca
(napannenbHoe OCHOBaHMIO M NPOXOASLLEE Yepe3 BEPLUMHY), CeYeHMs Luapa.
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BekTopbl 1 KOOpAVHATLI B MPOCTPaHCTBE

BekTop Ha nnockoctv v B npocTpaHcTBe. C/I0XKEHWEe W BblYMTaHME BEKTOPOB.
YMHOXeHWe BeKTopa Ha 4ucno. Pas3noXeHwe BekTopa Mo TPEM HeKOoMMIaHapHbLIM
BekTopam. [MpaBuno napannenenunega. PelleHne 3a4ad, CBA3AHHbLIX C MPUMEHEHUEM
npaBun LeCTBUIA ¢ BeKTopamu. MpsMOyrosibHas cucTema KOOpAMHAT B NPOCTPaHCTBE.
KoopanHaTtbl BekTopa. MpocTeliwme 3agayn B KOOpAMHATaX. YTON MeXay BeKTopamu.
CKansipHoe npov3BefeHne BeKTOPOB. BbluMcieHWe yrfioB Mexay npsamMbiMu U
nnockoctamn. KoopanMHaTHO-BEKTOPHbIN MeTOZ NPW PeLleHn reOMeTPUYECcKUX 3aau.

NMPEAMETHbBIE PE3YJIbTATDI

K koHUWy o06yyeHnss B 10 Knacce o6ydvatoWmMics nonyyunuT cregyroume
npeamMeTHble pe3ynbTaTbl:

onepuvpoBaTb NOHATUAMMW: TOUKA, NPsSMas, MAOCKOCTb;

MPUMEHATb aKCMOMbl CTEPEOMETPUN W CNEACTBUS U3 HUX MNPU  peLleHnn
reoMeTpUYecKnx 3agay;

onepuvpoBaTtb MOHATUAMU: MapaineNbHOCTb U NepneHANKYNAPHOCTb MPAMbIX Y
M/I0CKOCTEN;

KnaccugmumpoBaTb  B3aMMHOe — PacrnofioXXeHWe MpsAMbIX M MNJIOCKOCTENR
B NMPOCTPaHCTBE;

onepvpoBaTb MOHATUAMM: [ABYTPaHHbIA Yron, rpaHyu ABYrpaHHOro yrna, pebpo
ABYIPaHHOI0 yrna, NMHENHbINA Yron ABYrpaHHOro yrna, rpagycHas mepa [ByrpaHHoro
yrna;

onepupoBatb  MOHATUAMW:  MHOTOTPaHHWK, BbIMYK/bIA WU HEBbINYK/bIiA
MHOrOrpaHHUK, 3/1eMeHTbl MHOTOrpaHHKKa, NpaBUIbHbIA MHOTOrPaHHUK;

pacrno3HaBaTb OCHOBHble BWAbl  MHOIOrpaHHWKOB  (MMpamuga, npusMma,
NPSIMOYTONbHbIV Napannenenunes, Kyo);

KnaccugmumpoBaTb MHOTOrpaHHKKK, BblbMpas OCHOBAHWA ANA Knaccupukauum
(BbINYK/IbIE N HEBbIMYK/Ible MHOrOrpaHHUKK, MpaBu/ibHble MHOTOrPaHHUKM, NPAMbIE 1
HaK/IOHHbIE MPU3MbI, Napasnnenenunesbl);

onepupoBaTtb MOHATUAMU: CEKYLLAsA MIOCKOCTb, CeYeHNe MHOrOrpaHHNKOB;

06BACHATb NPUHLUMMbLI MOCTPOEHMSI CEYEHWNIA, UCNOMb3YS METOA CNeAoB;

CTPOUTbL CeYEHMS MHOrOrpaHHWKOB MeTOAOM C/efioB, BbIMOHATL (BbIHOCHLIE)
MJIOCKME YEepTeXn N3 PUCYHKOB MPOCTbIX OOBLEMHBLIX Uryp: BuA CBEpXy, COOKY,
CHU3y;

pelatb 3afayM Ha HaxoXXAeHWe reoMeTpUYEecKUX BeIMYMH Mo obpasuam um
airopuTMam,  NPUMEHSS U3BECTHblE  aHaNIUTUYECKMEe MeTodbl NPy PeLLeHnn
CTaHAapTHbIX MaTeMaTU4YeCKMX 3afay Ha BblYMC/IEHME PaCCTOAHWIN MeXAy [ABYMS
TOYKaMM, OT TOYKM A0 NPSMOM, OT TOUKM L0 NJIOCKOCTU, MEXAY CKpeLLMBatoLLMMUCS
NPSAMbIMU;

pellatb 3a4ayy Ha HaxoXKAeHue reoMeTPUMYEecKMX BeNNYMH Mo obpasuam uam
anropuTMam,  MPUMEHSIS U3BECTHble  aHa/IMTUYECKMe MeToAbl MpU  PeLleHum
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CTaHAAPTHbIX  MaTeMaTM4eCKMX  3aady  Ha  BbIMACNEHWE  YINOB  MeXay
CKPELLMBAOLWUMUCS NPAMbIMUA, MEXAY NPSMOIA 1 MNOCKOCTbIO, MEX/Y NI0CKOCTAMMU,
ABYTPaHHbIX YT/0B;

BbIUMCNATL 00BLEMbI WM M/OWAAN MOBEPXHOCTEN MHOFOrpaHHUKOB (NMpur3ma,
nMpamMmga) ¢ NpUMeHeHneM (hopMys, BbIYMCAATL COOTHOLLEHMS MeXAY NAoLaasaMm
MOBEPXHOCTEN, 06bEMaMMN NOA06HBLIX MHOFOrPaHHUKOB;

onepupoBaTb NOHATMAMU: CUMMETPUS B MPOCTPAHCTBE, LIEHTP, OCb W MIOCKOCTb
CUMMETPUN, LEHTP, OCb U NIOCKOCTb CUMMETPUN DUTypbl;

n3BneKaTb,  NpeobpasoBbiBaTb WM UHTEPNPeTMpPOBaTb MHhopMaLuio
0 MPOCTPAHCTBEHHbIX FEOMETPUYECKMX (PUrypax, MPefCcTaB/EHHYH Ha 4yepTexax W
PUCYHKaX;

MPUMEHATL reoMeTpuUeckme hakTbl ANS PELUEHNS CTEPEOMETPUYECKMX 3afad,
npegnonarakoLnX HECKO/MbKO LIAroB PELLEHNs, eCn YCNOBUA NMPUMEHEHUS 3adaHbl
B IBHOW (popMe;

MPYMeHATb  MPOCTeMe  NporpammHble  CpeacTBa UM 3/IEKTPOHHO-
KOMMYHMWKaLNOHHbIE CUCTEMbI MPU PELLEHNN CTEPEOMETPUYECKNX 3aay;

NPYBOANTL NPUMEPLI MaTEMATUYECKMX 3aKOHOMEPHOCTE B MPUPOAE W XKN3HW,
pacrno3HaBaTb NPOSB/EHNE 3aKOHOB FEOMETPUUN B UCKYCCTBE;

MPUMEHATb MOMyYEHHblE 3HAHWS Ha NPaKTWKE: aHaM3MpoBaTb peasibHble
cUTYyaUuMn W MNPUMEHSITb W3YYEHHble MOHATMA B MPOLECCE MOMCKA PELLEHUS
mMaTemaTMyeckn chopmynMpoBaHHOW Npo6aeMbl, MOAENNPOBATL peabHble CUTYaLUi
Ha A3blke TEeOMETPUM, WCCNefoBaTb MOCTPOEHHbIE MOAEN C  WCMO/b30BaHMEM
reoOMeTPMYECKNX MOHATWUIA W TeopeMm, annapaTta anrebpbl, pelwaTb MNpakTU4Yeckue
3afauu, CBSA3aHHbIE C HAXOX/AEHNEM FEOMETPUYECKNX BENNUVH.

K KoHLy 06y4eHmnsi B 11 Knacce 06yvatoLMiACA HayumTCs:

onepupoBatb  MOHATUAMW:  UWIMHAPUYECKas  MOBEPXHOCTb, 0bpasytoLyme
UMIMHAPUYECKON NMOBEPXHOCTU, LMINHAP, KOHUYECKas NOBEPXHOCTb, 06pasytoLme
KOHMYECKOIN NMOBEPXHOCTK, KOHYC, chepryeckas NOBEPXHOCT;

pacrnosHaeaTtb Tefla BpaweHus (LWMANHAP, KOHYC, cdepa 1 wap);

06BACHATL CNOCOObI NONYYEHWS TeN BPALLEHUS;

KnaccuguumnpoBaTb B3aMHOE PacrofioXXeHne cepbl U MI0CKOCTH;

ornepupoBaTtb MOHATUSAMW: LUAPOBOA CErMeHT, OCHOBaHMe CErmMeHTa, BbICOTa
CermMeHTa, LUApOBOM C/OM, OCHOBaHWE LIApOBOro Cnos, BbiCOTa LLAPOBOr0 Cos,
LLIApOBOW CEKTOp;

BbIUMCNATL 06BEMBI Y NIOWAAN NOBEPXHOCTEN TN BpaLLeHNs, reOMeTPUYeCKnx
TeN C NPUMeHEHneM (opmyn;

onepmpoBaTb MOHATUAMMW: MHOrOrpaHHWK, BMWCaHHbLIA B Chepy U OMMCaHHbIN
OKOM0 cgepbl, chepa, BNUCaHHas B MHOFOrPaHHUK WK TeM0 BpaLleHWs;

BbIYMCNSATb COOTHOLLEHUS MEXAY MAoWwaasaMy roBepxHocTen U 06bEMaMK
NoA0GHbLIX Ten;
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n3obpaxkaTb M3yyaemble (Urypbl OT PYKM U C TMNPUMEHEHMEM TMPOCTbIX
YePTEXHbIX MHCTPYMEHTOB;

BbINOMHATb (BbIHOCHBIE) MNOCKME YEPTEXM M3 PUCYHKOB MPOCTbIX 06BLEMHbIX
duryp: Bug cBepxy, 60Ky, CHI3Y, CTPOUTb CeYeHWsI Ten BpaLleHus;

N3BNEKaTb,  WMHTEpNpeTMpoBaTb M Npeobpas3oBbiBaTb  MH(OPMALMIO
0 NPOCTPAHCTBEHHbIX FEOMETPUYECKUX (Urypax, MPeAcTaBNeHHYH Ha uyepTexax W
PUCYHKaXx;

ornepupoBaTtb NMOHATUEM BEKTOP B MPOCTPAHCTBE;

BbINONHATL LENCTBUA C/OXKEHWUA BEKTOPOB, BblYMTAHUSA BEKTOPOB M YMHOXEHUA
BeKTOpa Ha YnCno, 06BACHATb, KaK1MMK CBOMCTBAMM OHW 061afatoT;

MPUMEHATb NpPaBWIo napannenennnesa;

ornepupoBaTb MOHATUSAMWU: [EeKapTOBbl KOOPAMHATbl B MPOCTPaHCTBE, BEKTOP,
MOZY/lb BEKTOpa, paBeHCTBO BEKTOPOB, KOOPAWMHATbI BEKTOpa, Yron Mexay
BEKTOpaMK, CKalspHOe Mpou3BefeHNe BEKTOPOB, KOM/IMHEAPHble U KOMMJaHapHble
BEKTOPbI;

Haxo4MTb CYMMYy BEKTOPOB W MPOM3BEAEHME BEKTOpa Ha YMCMO0, Yrosi Mexpy
BeKTOpamK,  CKa/lsipHOe  MNpou3BefeHue, packnagblBaTb  BEKTOp MO ABYM
HEKON/IMHeapHbIM BEKTOPaM;

3afaBaTb MJ0CKOCTb YpPaBHEHMEM B [JleKAPTOBOI CUCTEME KOOPAUHAT;

NPUMEHSATL reomeTpuyeckme (akTbl AN PELleHUst CTEPeOMeTPUYECKMX 3ajad,
npegnonararoWwmx HeCKO/IbKO LUAroB PeLleHns, ecim ycnoBus NPUMEHEeHUs 3afaHbl
B IBHOI (hopwme;

pewarb MNpoCTelllne reoMeTpuUYeckme 3afadnm Ha MpPUMEHEHUE BEKTOPHO-
KOOPAMHATHOrO MeTOAa,;

pelaTb 3afayn Ha [oKa3aTe/lbCTBO MaTeMaTUYeCKUX OTHOLLUEHWUIA N HAXOXAeHMe
reOMeTpPMYEeCKNX BeNMYMH MO obpasyam WM anropuTmam, MPUMEHSS W3BECTHbIE
MEeTO/bl NPV peLleHnn CcTaH4apTHbIX MaTeMaTUyecKmX 3ajay;

MPUMEHATb  MNPOCTEMWMEe  MpOorpamMmHble  CpeAcTBa UM 3/IEKTPOHHO-
KOMMYHVKaLMOHHbIE CUCTEMbI MPY PELLEHNN CTEePeOMETPUYECKUX 3adauY;

NPUBOAUTL NPUMEPbI MaTeMaTUYECKMUX 3aKOHOMEPHOCTEN B MPUPOLE N XKU3HW,
pacrno3HaBaTb NPOsB/eHVEe 3aKOHOB FreOMETPUM B UCKYCCTBE;

MPUMEHATL MOJYYeHHbIE 3HAHWA Ha MpPaKTUKe: aHaInM3MpoBaTb peasibHble
CUTYyauum © MNPUMEHATb WU3YYEeHHble TMOHATUA B MpOLEecce MoucKa peLleHns
mMaTeMaTnyeckun cpopmynMpoBaHHOWN NpPo6eMbl, MOAENNPOBaTb peasibHble CUTYaLUn
Ha A3blKe TeoOMeTpuKn, WccnefoBaTb MOCTPOEHHbIE MOAENN C  UCMO/Ib30BaHMEM
reoMeTPUYECKNX MOHATUA W Teopem, annapara anrebpbl, pewarb MpakTuyeckme
3afja4u, CBSI3aHHbIE C HAXOXKAEHWEM FeOMETPUYECKMX BENIUUNH.
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TEMATUYECKOE MNJIAHNPOBAHVE

10 KJTIACC

HavmeHoBaHwe pasgena
(Tembl) Kypca

BBefeHne B CTEpPEOMETPUIO

Konunyectso
YyacoB

10

defepanbHasa paboyas nporpamma | Matematmka 10-11 knaccbl (6a30Bblii YPOBEHDb)

OcHOBHOE cofepXkaHue

OCHOBHbIe MOHATUS CTePeOMETPUM:
TOuKa, NpsiMasi, NIOCKOCTb,
NpoCTpaHCTBO. IMpaBmna U306pakeHUs
Ha pUCYHKax: 1306paXKeHNs
NA0CKOCTeN, NapannenbHbIX NPAMbIX
(oTpe3skoB), cepefnHbl OTPe3Ka.
MoHATUA: NepeceKatoLLmecs
NI0CKOCTY, NepeceKatoLmecs npsmas
1 NNOCKOCTb.

3HaKOMCTBO C MHOrOrpaHHUKamu,
1306paXKeHe MHOrOrpaHHUKOB

Ha PUCYHKaX, Ha NPOEKLMOHHbIX
yepTexxax. HavanbHble cBefeHus

0 Kybe v nupaMuge, Ux passépTku

1 mogenn. CeyeHUs MHOrOrpPaHHVKOB.
MoHATVE 06 aKCHoMaTUYECKOM
NOCTPOEHUN CTEPEOMETPUN: aKCUOMBI
CTEPEOMETPUN U CNEACTBUSA U3 HUX

OcCHOBHble BUAbI AeATeNbHOCTH
obyuyaroLmxcs

AKTyanusmpoBaTb (pakTbl U MeToAbI
MJaHVMETPUK, peneBaHTHbIE TEME.
Mony4yaTb NpeAcTaBieHUs

0 MPOCTPAHCTBEHHBIX (HUrypaXx,
pa3bupaTb NpOCTeNLIMe nNpasuna
N306padKeHNs 3TUX UIYp.
M306paxaTb NpsMyr 1 NAOCKOCTb
Ha prCyHKe.

Pacno3HaBaTb MHOrOrpaHHUKY,
nupammnay, Ky6, HasblBaTb WX
3NEMEHTbI.

[JenaTb pucyHok Ky6a, nnpaMugpl,
HaxOAUTb OLUMGKM B HEBEPHbIX
N306paKEHMAX.

3HaKOMUTBLCA € CeYEHUAMM,

C METOZOM CrieJi0B; UCMOMb30BaTh
[N NOCTPOEHUS CEYEHNs1 METOS,
CnefioB, KpaTko 3anucbiBaTh Luaru
MOCTPOEHUS CEYeHU.
PacnosHaBaTb Buf, ceveHms
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MpAMbIe 1 MIOCKOCTK

B MPOCTPaHCTBe.
MapannensHOCTL NPAMBIX
1 NIOCKOCTeN

denepanbHasa paboyas nporpamma; Matematvka. 10-11 knacchbl (6a30BbIM YPOBEHb)

B3avMMHOe pacnonoXeHne npsMbix
B MPOCTPAHCTBE: MepeceKatoLLmecs,
napansenbHble U CKpeLLyBaroLLmecs
npsmble.

MapannenbHOCTb NPAMBIX

1 NI0CKOCTEl B MPOCTPAHCTBE:
napansesnbHble NpsiMble

B MPOCTPaHCTBE; NapannensHOCTb
TPEX NPAMbIX; NapannefibHoOCTb
npsiIMOlA M NIOCKOCTU. YTbl

C COHarnpas/IeHHbIMY CTOPOHaMU; Yo
MeXay NPAMbIMA B NPOCTPaHCTBE.

1 OTHOLLIEHWIA, B KOTOPbIX CeYeHMe
[enut pebpa Kyba, HaxoanTb MoLab
CeyeHus.

Mcnonb3oBaTb nogobue npn
peLLeHUn 33434 Ha NOCTPOeHMe
CEYeHUiA.

3HaKOMUTLCH C aKCMOMATUYECKM
MOCTPOEHUEM CTEPEOMETPUMN,

C aKcromamu cTepeoMeTpuu

N CNEeACTBUSMU W3 HUX.
MnnocTpupoBaTh akCUOMbI
PUCYHKaMK 1 nprUMepamu

13 OKpYXKatoLLeli 06CTaHOBKM

AKTyanusnpoBaTb (aKTbl U METOABI
MJaHAMETPUN, PefieBaHTHbIE TEME,
MPOBOAUTL aHATOMUK.

MepeuncnsiTe BO3MOXHbIE CrOCOGHI
PacnosoXeHUst ABYX MpsiMbIX

B MPOCTPAHCTBE, MNOCTPMPOBATL WX
Ha npuMepax.

[JaBaTb onpeseneHve
CKPELLBAIOLLMXCS MPAMBIX,
(hopMynMpoBaTh NPU3HAK
CKPELLMBALOLLMXCS NPSMbIX

Y NPUMEHSITL €70 MPY PELLEHNM
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depepanbHas pabodas nporpamma | Matematvka. 10-11 knaccbl (6a30Bblii YpOBEHb)

MapannenbHOCTb NOCKOCTEIA:
napannesbHble NIOCKOCTW; CBOWCTBA
napainesbHbIX MI0CKOCTEN.
MpocTeiiwme NPoCTPaHCTBEHHbIE
h1rypbl Ha NIOCKOCTU: TeTpasap, Ky,
napasnnenenunes; NoCcTPoeHwve
CeYeHui

3afau.

Pacno3HaBaTb npu3My, HasbiBaTb eé
3NEMEHTbI.

CTpouTb CeYeHVs NpU3Mbl

Ha rOTOBbIX YepTexax.
MepeuncnsaTb BO3MOXHbIE CNOCOObI
B3aMMHOI0 PacnofioKeHUs NPAMONA

W NI0CKOCTU B NPOCTPaHCTBE,
MPUBOAWTL COOTBETCTBYIOLLME
NPUMepbI U3 PeasTbHOM XKN3HM.
[JaBaTb onpegeneHune
napannenbHoOCT NPAMON

1 NIOCKOCTW.

PopmynnposBaThb NpU3HaK
napaneNibHoCTV NPAMON

W MAOCKOCTU, YTBEPX/EHME O NPsAMOl
nepeceyeHrs AByX NNOCKOCTEN,
NPOXOASALLMX Yepe3 napasebHble
npsiMble.

PelaTb npakTnyeckue 3afaun

Ha NOCTPOEHME CeyeHUit
MHOFOrpaHHKa.

OO6BACHATL CNyYau B3aMMHOr0
PacnonoXeHWs M0CKOCTEA.

[aBaTb onpegeneHve napannesbHbIX
M/I0CKOCTelA; NPUBOAUTL NPUMEpbI



denepansHas pabouas nporpamma | Matematvka. 10-11 knacchl (6a30Bblii YpOBEHb)

3 peasibHOM XXM3HU 1 OKPYXKaKoLLEew
06CTaHOBKM, WNKOCTPUPYHOLLME
napas/ienbHOCTb MIOCKOCTENA.
Vcnonb3oBaTb NpusHaKk
napannienbHoOCTW [BYX MIOCKOCTeN,
CBOIiCTBa NapanenbHbIX MIOCKOCTEN
NPV PeLLEHNN 33434 Ha MOCTPOEHNE.
OOBACHATL, YTO Ha3bIBAETCA
napannefbHbIM NPOeKTNPOBaHMEM

W Kak BbIMOJIHSETCA NPOEKTNPOBaHYe
(hMryp Ha naocKocTb.

M306paxaTb B NapainenbHoi
NPOEKLUMN pas3/InyHbIe
reoMeTpuUecKme (urypbl.
MogenmpoBaTtb peasibHble CUTyaLnn
Ha A3blKe reOMeTPUK, UCCNe0BaTh
MOCTPOEHHbIE MOAENN

C MCMNOMb30BaHNEM TEOMETPUYECKUX
MOHSATWIA.

Vicnonb3oBaTb Npu peLleHnn 3aaad
Ha NMOCTPOEHVE CeYeHUI NOHATVE
napanfienbHoOCTK, MPU3HaKM

1 cBOIACTBA NapasifenbHbIX NPSIMbIX
Ha MJI0CKOCTW
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MepneHANKYNSPHOCTbL NPSIMbIX
W MI0cKocTel

12

defepanbHOii paboyas nporpamma 1Matematunka. 10-1 i knaccbl (6a30BbIii YpOBEHb)

MepneHANKYNAPHOCTL NPAMO

1 NMOCKOCTU: NepneHANKYNapHbIe
npsiMble B NPOCTPAHCTBE, NpsMble
napannesnbHble 1 NepneHanKynsapHbIe
K NI0CKOCTU, NPU3HaK
nepneHavKyAPHOCTY NPSMOVA

1 NNOCKOCTK, Teopema O NPsSIMONA
nepreHAVKYapHOW NA0CKOCTU
MepneHanKynap U HakOHHbIE:
paccTosHWe OT TOUKW [0 NIOCKOCTY,
paccTosiHWe OT NPAMOi A0 MIOCKOCTH

AKTyanu3npoBaTthb (akTbl 1 METOAb!
NJaHUMETPUW, peneBaHTHLIE TEME,
MPOBOAUTbL aHaor UK.

O6BACHATb, KaKO Yron HasblBaeTcst
YINIOM MeXAy nepecekatoLmmMmcs
NpSMbIMM, CKPELLMBAOLLIMMUACS
NpsIMbIMM B MPOCTPaHCTBE.

[JaBaTb onpeaeneHune
nepneHaNKYNApHbIX NPSAMbIX

1 NPAMOIA,NepneHANKY NAPHON

K NA0CKOCTH.

HaxoguTtb yrnbl Mexxay
CKpeLLMBatoLLMMUCS NPAMbIMA B Ky6e
1 nupammze.

MpuBOAUTL NPUMEPI K3 peasibHOw
YM3HW 1 OKpYXKatoLLeli 06CTaHOBKM,
UNNIOCTPUPYIOLLE
nepneHanKynspHOCTb NPAMbIX

B MPOCTpaHCTBe

1 NeprneHanKyNApHOCTb NPAMOI

K N/I0CKOCTMW.

DopmMynnpoBaThb MPU3HaK
nepneHanKynspHOCTY NpAMON

1 NI0CKOCTU, MPUMEHSATH ero Ha
NpaKTUKe: 06BACHATD
nepneHAnKYNspHOCTb pebpa Kyba

W AnaroHanm ero rpaHu, KoTopasi ero
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®depepanbHas paboyas nporpamma | Marematuka. 10-11 knaccbl (6a30Bbiii YpoBeHb)

He COAEPXMUT, HAX0AWTb AMHY
AvaroHanu Ky6a. BblumcnsTb BbICOTY
NpaBubHO TPEYroNbHOA

1 NPaBWbHOM YeTbIPEXYTO/bHOM
nupamuz no gavHam péoep.

PeluaTb 3afa4un Ha BblHUCIEHNS,
CBSi3aHHbIE C NePreHANKYNSAPHOCTLIO
NPSIMOIA 1 NI0CKOCTK,

C UCMONb30BaHVEM NPU PeLLeHnm
N1aHUMETPUYECKNX (PAKTOB

1 METOAOB.

OO6BACHATDb, YTO Ha3bIBaOT
nepreHAVIKYNSPOM W HaKMOHHOM

13 TOUYKM K MI0CKOCTY; NPOEKLMeN
HaK/TOHHOIA Ha NNIOCKOCTb. O6BACHAT,
UTO Ha3blBaeTCA PacCTOSHUEM:

OT TOUKY [0 M/IOCKOCTU; MEXTY
napasinenbHbIMA MI0CKOCTAMU; MEXIY
NpsIMOIA M NapannenbHoli e
MA0CKOCTbIO; MEXAY
CKPELLMBAIOLLYIMUACS NPAMbIMMN.
HaxoguTb 3T paccTosHWUS B NPOCTbIX
cnyyasx B Kybe, nmpamue, npusme.
MogenupoBaTb peasibHble CUTyaLnn
Ha fi3blKe FeOMEeTPUM, UCCNefoBaTb
MOCTPOEHHbIE MOAENM

C MCMO/b30BaHNEM TEOMETPUYECKNX

4



Y bl MEeXZY NpAMbIMA 1
M/I0CKOCTAMM

10

®depnepanbHas paboyas nporpamma {MatemaTuka. 10-11 knacchl (6a30Bblii YPOBEHb)

Yrnbl B NPOCTPAHCTBE: Yron Mexay
NPAMOIA 1 NIOCKOCTBHO; ABYTPaHHBbI
Yrof, NNHEeNHbIA yron ABYrpaHHOro
yrna.

MepneHAVKYNSAPHOCTL MIOCKOCTEN:
MpU3HaK NePneHANKYNISPHOCTM ABYX
naocKocTein. Teopema 0 TPEX
nepneHanKynsapax

MOHSATWIA.

Vicnonb3oBaTb Npy peLleHnn 3agad
Ha MOCTPOEHME CEYEHMIA TEOPEMY
Mudparopa, CBOCTBA MPAMOYTOMbHBIX
TPeyro/bHMKOB

AKTyanuamposaTtb (aKTbl ¥ METOfbI
NNaHVMETPUN, PeneBaHTHbIE TeMe,
MPOBOAUTL aHa/I0rn.

[JasaTb onpegeneHvie yrna Mexay
NPAMOI 1 M/IOCKOCTBIO,
(hopmynmpoBsaTb TeopemMy 0 TPEX
nepneHauKynapax u 06paTHyHo K Heil.
HaxoauTb yron mexgy npsamoii

W MAIOCKOCTbIO B MHOFOrPaHHUKe,
paccTosHWE OT TOYKM [0 NPSMOl

Ha MN/1I0CKOCTW, WCMOb3ys TeOpeMy

0 TpéX meprieHankynsapax. Mposoguts
Ha YepTeXKe NeprneHanKynap: 13 TOUKU
Ha NPAMYIO; 13 TOYKN Ha MIOCKOCTb.
[Jasatb onpefeneHve AByrpaHHoro
yrnia u ero anemMeHToB. O6bACHATbL
PaBEHCTBO BCEX JIMHENHBIX YT/10B
{BYrpaHHOro yrna.

HaxoguTb Ha yepTexe ABYrpaHHbIi
yron npu peépe nupamugpl, Npr3Mbl,
napannenenvnesa.
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denepanbHas paboyas nporpamMma j Matematuka. 10-11 knacchbl (6a30Bblii YPOBEHb)

[aBaTb onpegeneHve yrna Mexay
M/I0CKOCTAMY.

[JaBaTtb onpefeneHve

1 hopMynMpoBaThb MpU3HaK
B3aVIMHO NepneHANKYNSPHbIX
M/I0CKOCTEWA.

HaxoauTb yribl MeXay niocKoCTaMu
B Ky6e 1 nupamuge.

Vcnonb3oBaTh Npy peLLeHnm 3aaay
OCHOBHbIE TEOPEMbI U METOAB!
NAaHUMETPUN.

MogennpoBaTb peasbHble CUTyaLuK
Ha A13blKe FEOMeTPUK, UCCNEefoBaTb
MOCTPOEHHbIE MOAENN

C MCMOMb30BaHMEM FEOMETPUYECKMX
MOHATYIA.

Vcnonb3oBaTb NpW peLLeHnn 3aaad
Ha MOCTPOEHME CeYeHN
COOTHOLLIEHMS B NPSMOYTO/IbHOM

TpeyronbHuKe
MHOrorpaHHIKY 1 IMOHATE MHOrOTPaHHIKa, AKTYanM3npoBaThb (hakTbl 1 METOfbI
OCHOBHbIE 3/1eMEHTbI MHOTOFPaHHUKA,  M/IAHUMETPUM, PeeBaHTHbIE TEME,
BbINYK/ble W HEBbINYK/IblE MPOBOAUTL aHASIOTUN.
MHOrOrpaHHMKM; pasBépTKa [JlaBaTb onpeaeneHne
MHOTOrpaHHu1Ka. napasnenenuneaa, pacno3HaBaThb ero
Mpu3Ma: s-yronbHasi npusma; rpaHu BUfbl U U3y4aTb CBOICTBA.



®epepanbHas paboyas nporpamma | MatemaTtuka Irt-1 i K krecm (6a30Bblii YpOBeHb)

1 OCHOBaHVA NPU3MbI; NpsAMas

N HaK/IOHHasA Mpu3Mbl; 6OKoBas

1 NOJHasA NOBEPXHOCTb MPU3MBL.
Mapannenenunes, NPAMOYrO/bHbIA
napannenenunes n ero CBOMCTBa.
Mupamunga: /7-yronbHas nvpaMnia,
rpaHy 1 0CHOBaHWe Nupamuabl;
60K0Bas 1 MosHasA MOBEPXHOCTb
nvpamubl; NpasBubHas U yceyéHHas
nupaMuga.

AnemMeHTbI NPU3MbI ¥ NPaMUABI.
MpaBu/ibHblE MHOMOrPaHHUKN:
MOHATVE NPaBW/IbHOIO
MHOTOrpaHHMKa; npasuibHas npusma
1 NpasBwbHas NupaMuaa; npasubHas
TpeyronbHas nupamuga

1 NpaBubHbIA TeTpasap; Kyob.
MpefcTaBneHne o NPasUsbHbIX
MHOrOrpaHHuKax: OKTas3ap, A0feKasap
1 MKOCasap.

CumMMeTpus B NPOCTPaHCTBE:
CUMMETPUA OTHOCUTENIbHO TOYKM,
NPSIMONA, NI0CKOCTU. SNeMEHTbI
CUMMETPUY B NUpaMmnaax,
napannenenunesax, npasuIbHbIX
MHOTOrpaHHMKaXx.

[JaBaTb onpefieneHve nupamuapl,
pacno3HaBaTb BUfbl NMpamug,
thopMynmMpoBaTh CBOICTBa pébep,
rpaHevi 1 BbICOTbI MPaBWILHOM
nupammzpl.

HaxoanTb nnowaab NonaHow

1 GOKOBOI MOBEPXHOCTY MMPaMUAbI.
[JaBaTb onpegeneHme yCcey&HHOM
nUpaMmgpl, HasblBaTb €& 31eMeHTbI.
dopMynnpoBaThb TEOpEMY

0 n/owwaay 60KoBOI NOBEPXHOCTM
MpaBWIbHOM YCEUYEHHOW NMpaMuabl.
PeluaTb 3agaun Ha BbIYKCIEHME,
CBfi3aHHble C NpaM1AaMi, a Takke
337241 Ha NOCTPOEHVe CeYeHNIA.
[aBaTb onpegeneHve npusmbl,
pacno3HaBaTb BUfbl MPU3M,
n306paXkaTb NPU3MbI Ha YepTeXe.
HaxoguTb nnowaab NosHon unm
BOKOBOV MOBEPXHOCTW MPU3MBI.
M3yyaTb COOTHOLLEHWS Diinepa
ANs uncna pébep, rpaHeli 1 BepLUMH
MHOrOrpaHHUKa.

M3yyaTb BUfbI MPaBU/IbHbIX
MHOFOrpaHHUKOB, WX Ha3BaHUs

1 KOMMYECTBO FpaHeil.



OGbEMbI MHOTOTPaHHWKOB

9

®depnepanbHas paboyas nporpamma j MatemaTtvka. 102! knacchl (6a30Bblil YPOBEHb)

BbluncneHve 3feMeHToB
MHOrOrpaHHUKOB: pébpa, AnaroHau,
yrbl. [nowaas 60KOBOW NOBEPXHOCTY
1 MOSIHOW NOBEPXHOCTY NPSMOiA
NpY3Mbl, NIOLLIaAL OCHOBaHWIA, TeopeMa
0 6OKOBOV NOBEPXHOCTW MPSIMOIA
npusmbl. MnoLaab 6oKoBoi
MOBEPXHOCTU 1 NOBEPXHOCTU
NpaBWILHOW NpamMuabl, Teopema

0 nnowaan 60KoBOIA NMOBEPXHOCTU
YCEUEHHON MpaMmabl

MoHsTne 06 06bEME. O6BEM
nMpaMugbl, NPU3MbI

M3yyaTb cUMMETpUI0
MHOFOrpaHHMKOB.

O6BACHATL, Kakne TOUYKK
Ha3bIBAtOTCA CUMMETPUYHbBIMM
OTHOCMTENbHO AaHHO TOYKM, NPSIMOiA
W NIOCKOCTK, YTO Ha3bIBaOT
LIEeHTPOM, OCbIO M/ NIOCKOCTbHIO
CUMMETPUMN (MTYpbI.

MpuBoAUTL NpUMepbI
CUMMETPUYHBIX (IUrYp B apXUTEKTYpE,
TEXHVIKe, NPUPOAE.

MogennpoBaTtb peasbHble CUTyaLun
Ha Si3bIKe FreOMETPUN, 1CcCneoBaTb
MOCTPOEHHbIE MOZENN

C 1CMO/b30BaHNEM FEOMETPUYECKMX
MOHSATWIA, UCMO/b30BaTL NOA06ME
MHOFOrpaHHNKOB

AKTyanuanpoBaTthb (haKTbl 1 METOAI
NNaHUMETPUM, PereBaHTHbIE TeMe.
O6BACHATL, KaK U3MepsoTCS
00bEMbBI TE/, MPOBOAA aHaNOr Mo

C M3MepeHVeM nioLagel
MHOr0Yro/IbHMKOB. DOpMyMpoBaThb
OCHOBHble CBOIACTBA 06BEMOB.
M3yyaTb, BbIBOAUTL hOpMYy/ibl
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[NoBTOpeHMe: ceyeHus,
PacCTOAHNA W YINbl

depepanbHan paboyas nporpamma JMaTematuka. 10-11 knaccol (6a3oBmft ypoBeHb)

MocTpoeHmne ceveHuii

B MHOTOrPaHHMKe.

BbluncneHne pacCTOsHWIA: Mexay
JBYMS TOYKaMM, OT TOUKM 40 NPSMOIA,
OT TOUKM A0 MNOCKOCTM; MEXay
CKpELLMBAKOLLMMUCS MPSMbIMMN.
BbluncneHne yrios: mMexay
CKpELLMBaOLLMMMCS NPSIMbIMM.
MEXy NPSMOIA 1 NIOCKOCTbHO,
[IBYTPaHHbIX YrN0B, YrN0B MeXay
N/IOCKOCTAMM

06bEMA NPSIMOYTO/IbHOr0
napasnenenvnesa, Npusmel

1 npamMugpl.

BbluncnsaTb 06LEM NpU3MbI

1 Npamuabl Mo UX 3/1eMeHTaMm.
MpyMeHsTL 06LEM ANs peLleHns
CTepeoMeTPUYECKMX 3a4ay U

[N HAXOXAEHNA TeOMETPUYECKMX
BENINYMH.

MogenupoBartb peasibHble CUTyauumn
Ha A3blKe reoMeTpun, nccneoBatb
MOCTPOEHHbIE MOAEMN

C UCMOMb30BaHNEM TEOMETPUYECKMX
MOHATUIA

CTpouTb CeyeHne MHOrorpaHHUKa
METOZOM CriefoB.

[JaBaTtb onpeseneHve pacCTosHNS
Mexay (urypamm.

Haxoantb paccTosiHve Mexay
napannenbHbIMK NI0CKOCTAMM,
MEXy MIOCKOCTbIO U NapanienbHoi
eli NpPAMONt, Mexay
CKPELLMBAOLLMMUCA NPAMBIMU.
CTpouTb NINHENHBIN yron
[BYrpaHHOro yrnia Ha YepTexe
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deaepanbHas paboyas nporpamma  Matematuka 10-11 knaccbl (6a30Bblii YPOBEHb)

MHOrorpaHHmKa n HaxoauTtb ero
BE/INYNHY.

HaxoauTb yrabl Mexay niockocTamu
B MHOrorpaHHMKax

OBLLEE KOMMYECTBO 68
YACOB IO NPOrPAMME
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11 KN1ACC

HanmeHoBaHue pasgena
(Tembl) Kypca

Tena BparleHus

KonnuecTtBo
yacos

12

depepanbHas paboyas nporpamma} Matematuka. 1011 knaccbl (MaTOBbIAYPOBEHb)

OCHOBHOe cofiepxxaHue

Ctpepa 1 wap: LeHTp, paguyc,

AViaMeTp; MoLajb NoBepXHOCTY
cthepbl. B3aumHoe pacnonoxeHue
cthepbl 1 MIOCKOCTH; KacaTenbHas

MIOCKOCTb K cthepe; MoLiafb chepbl.

V1306paxkeHmne cepsbl, Lapa
Ha NJIOCKOCTW.
CeueHua wapa

OCHOBHBbIE BUfbI fiEATENBLHOCTY
o6yyaroLmxcs

AKTyanusupoBaTtb (akTbl U METOAb!
MMaHUMETPUN, PefeBaHTHbIE TeME,
NPOBOAUTbL aHa/Iornm.

[JaBaTb onpegeneHns cthepbl ¥ LWapa,
WX LiEHTpa, paguyca, guaveTpa.
OnpegensaTb ciepy Kak purypy
BpaLLEeHNs OKPYXXHOCTM.
VccnepoBaTb B3aMMHOe
pacrnonoxeHue cepbl U NAOCKOCTU,
[BYX Cthep, UNIOCTPUPOBATL 3TO
Ha YepTexax W PUCYHKax.
dopmynnposaTh onpeseneHue
KacaTenbHOM MAOCKOCTU K Ciepe,
CBOICTBO M MPU3HaK KacaTeNbHOw
M/10CKOCTH.

3HAKOMUTBLCS C Fe0Ae3UHECKAMM
JIMHUAMW Ha coepe



depnepanbHasa paboyas nporpammal

LinnmHaprnueckas NoBepXHOCTb,
06pasytoLLyie LUIMHAPUYECKON
MOBEPXHOCTK, OCb LIMANHAPUYECKON
noBepxHocTV. LinnuHap: ocHoBaHuWs
1 6OKOBasi MOBEPXHOCTb,
o6pasytoLias 1 ocb; nowaib
6GOKOBOIN 1 MOJHON NOBEPXHOCTW.
W306paxeHne LUmnnHapa

Ha njockocTK. Pa3BépTka LunuHapa.
CeueHus UmAMHApa (N10CKOCTbIO,
napannienbHol nnm
nepneHANKYNSPHOA 0cU LUMHAPA)

KoHnyeckas noBepxHOCTb,
06pa3yHoLLme KOHNYeCKo
MOBEPXHOCTU, OCb M BepLUMHA
KOHNYECKOl MOBEPXHOCTH.
KoHyC: ocHOBaHMe 1 BepLUMHA,
06pasyHoLLas 1 ock; MAoLaab

Martematuka. 10-11 knaccbl (6a30Bblii YpOBEHb)

OO6BACHATb, YTO Ha3bIBAKOT
LWIMHAPOM, Ha3biBaTb €ro 3/IEMeHThI.
M3yyaTb, 06bACHATL, KakK Monyuutb
LMAMHAP NYTEM BpaLLeHus
NpsIMOYTO/NIbHUKA.

BbIBOAUTB, NCM0/Ib30BaTh (HOPMY/bI
[n9 BblYMCeHMA nowann 60KoBoi
NOBEPXHOCTU LMHAPA.

M3yyaTb, pacno3HaBaTb pa3BepTKy
LWIMHApA.

M306padkaTb LUIMHAP U ero ceveHus
MAOCKOCTbIO, MPOXOAsALLEN Yepes ero
0OCb, NapannensHoi nnu
nepneHaVKynspHoi ocu.

HaxoauTb niowaamn aTux ceyeHuii.
MogennpoBaTb peasbHble CUTyaLUK
Ha s13bIke FeOMeTpuM, UCCenoBaThb
MOCTPOEHHbIE MOAENN

C MCMOMb30BaHNEM TEOMETPUYECKNX
MOHATUI

OB6bACHATL, KaKoe TeN0 HasblBatoT
KPYroBbIM KOHYCOM, HasblBaTb €ro
3MEMEHTBI.

M3yuaTb, 06BACHATL, Kak NoyuuTh
KOHYC MyTEM BpALLIEHNS!
MpSIMOYTO/IbHOTO TPEYro/bHMKaA.
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60KOBOIi 1 MOSHON NOBEPXHOCTMW.
YCeUEHHbIN KOHyC: 0bpasytoLye
W BbICOTa; OCHOBaHMA M 6OKOBas
MOBEPXHOCTb.

M306paxkeHne KOHYCa Ha M10cKoCTM.

Pa3BépTKa KoHyca.

CeuyeHua koHyca (NI0CKOCTbIO,
napan/enbHol 0CHOBaHMIO,

1 NNOCKOCTbIO, NPOXoasLLel
yepes BEPLUMHY)

Kom6uHauus Ten BpaLleHus

1 MHOTOrpaHH1KOB. MHOrOrpaHHUK,
OMUCaHHbIN OKOO Ccepbl; chepa,
BMMCaHHas B MHOTOTPaHHUK Wn

B TE/I0 BpaLLieHns

M306pakaTb KOHYC W ero ceveHns
NI0CKOCTbIO, MPOXOAALLENA Yepes ocCb,
W NIOCKOCTbIO, NEPrEHAVKYNAPHON
K OCMW.

M3yyaTb, pacno3HaBaTb pa3BépTKy
KOHyCa.

BbIBOAWTL, UCM0/1b30BaTL QOPMY/ibI
ONS BbIYMCNIEHNA NNOLLaAM BOKOBOA
MOBEPXHOCTN KOHYCa.

HaxoauTb nnowaan ceveHu,
MPOXOAALLYX Yepe3 BepLUMHY KOHyca
WK NepneHaviKynapHbIX ero ocu.
OOBACHATL, Kakoe Te0 Ha3bIBaeTCA
YCEYEHHbLIM KOHYCOM.

VM3yyaTb, 06bACHATB, Kak ero
nosyymnTb MyTEM BpaLLieHWs
NpSIMOYTO/bHOW Tpaneuun.
BbIBOAWTb, MPUMEHATL hopMyny
AN5 BbIMMCNIEHUS NOLLaAM GOKOBOW
MOBEPXHOCTW YCEUYEHHOIO KOHYyca

AKTyanmsnpoBaTh (akTbl U MeTob!
MAaHUMETPUN, PENeBaHTHbIe TEME,
MPOBOAUTL aHANIOMUU.

PelLiaTb CTepeOMETPUYECKIME 3afauM,
CBSI3aHHbIE C TENaMM BpaLLiEHNs,
MOCTPOEHMEM CEYEHWIA TeN BpaLLEHNs,



O6bEéMbI TEN

depnepanbHas pabouas nporpamma  Martematvika. 10-11 knacchl (6a30Bblil YpOBEHD)

MoHsaTHe 06 06bEMe. OCHOBHbIE
CBOICTBa 06LEMOB Te.

O6BEM LMNMHAPa, KOHyca.
O6BEM Luapa 1 naowaap chepsbl

C KOMBMHaLMAMM TeN BpaLleHus

1 MHOTOrpPaHHIKOB Ha HaxOXaeHue
reOMeTPUYECKNX BENINYNH.
Vcnonb3oBaTb NpuU peLLleHum
CTEpeoOMeTPUYECKUX 3afau
nnaHUMeTpuYeckune hakTbl 1 METOAbI
3a/la4n Ha BblUUCEHME

1 [10Ka3aTeNbCTBO.

MogenmpoBaTb peasbHble CUTyaumm
Ha fi3bIKe reoMeTpumn, uccnefoBaTb
MOCTPOEHHbIe MOAENu

C MCNO/b30BaHMEM FEOMETPUYECKNX
NOHATUIA

AKTyann3nposaTb (hakTbl 1 MeTObI
NNaHMETPUMN, PefleBaHTHbIE TeMe,
NPOBOAUTL aHaNIor UK.

BbIBOAWTb, NCNOMBb30BaTb POPMY/bl
06bEMOB: NPU3MbI, LMINHAPA,
nMpamuabl, KOHyca; YCeU&HHOIA
nupamygbl U YCEYEHHOIO KOHyca.
PellaTb cTepeoMeTpuYeckue 3agaum,
CBSA3aHHbIE C BbluMCIeHNEM 06bEMOB.
dopmyMpoBaTh onpeseneHune
LLIAPOBOro CErMeHTa, LLIapoBoro Cros,
LLIAPOBOr0 CEKTOPA.



BekTopbl 1 KoOpAUHATHI
B NpOCTpaHCTBe

10

®depepanbHan pa6ouast nporpamma f Martematuka, 1<>1 1 knacchl UNTKKbLL YPOBEHb)

Mopo6Hble Tena B NPOCTPAHCTBE.
COOTHOLLEHWS MeXaY MIoLaaAMN
MOBEPXHOCTEN, 06bEMaMM NMOAOGHBIX
Ten

BeKTop Ha M/ocKocTy
1 B npocTpaHcTee. CRoXeHwe
1 BbIYMTaHNE BEKTOPOB. Y MHOXEHNE

MpUMEHSTL opMy/ibl
ONS HAXOXZEHUS 06BEMOB LLAPOBOIO
CErMeHTa, LLIapoBOro CeKTopa

PelaTb cTepeoMeTpuUUecKme 3ataum,
CBs3aHHble C 06BLEMOM LUapa

W nnowaabLio chepsbl.

MogennpoBaTb peasbHble CUTyaLun
Ha fi3bIKe reoMeTpum, UCCNefoBaTb
MOCTPOEHHbIE MOJENN

C UCMONb30BaHNEM FEOMETPUYECKNX
MOHSATUIA.

AKTyanuampoBaTthb (hakTbl ¥ METObI
MJaHUMETPUN, PeNeBaHTHbIE TEMe,
MPOBOAUTbL aHaor UK.

PeluaTb cTepeomeTpuyecKue 3afaum,
CBfi3aHHblE C COOTHOLLIEHNEM 06BEMOB
1 NOBEPXHOCTEN MOAOOHBIX Ten

B MPOCTPaHCTBE.

MogennpoBaTb peasibHble CUTyaLWn
Ha si3blKe reOMEeTpUM, NCCNENO0BATb
NOCTPOEHHbIE MOAENN

C MCMOMb30BaHWEM FeOMETPUYECKNX
MOHATWIA

AKTyanmsmpoBaTb hakTbl 1 METOAbI
MNaHUMETPUN, PENeBaHTHbIE TEME,
MPOBOAMTL aHANIOTUK.
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BEKTOpa Ha umnc/o. PasnoxkeHue
BEKTOpa Mo TPEM HeKoMMIaHapHbLIM
BeKTopam. Npasuno
napannenenunesa.

PelueHve 3aay, CBA3AHHbIX

C MPUMEHEHMEM NpaBun AeCTBUIA

C BEKTOpamu.

MpsiMOyroibHas crcTeMa KoopauHar
B npocTpaHcTee. KoopanHaThl
BekTopa. MpocTeiiume 3a8aun

B KOOpAMHaTax. Yron mexay
BekTopamu. CkanapHoe
NnpounsBefeHve BEKTOPOB.
BbluvcneHWe yrnos mMexay npsambIMu
1 NJIOCKOCTAMM.
KoopanHaTHO-BEKTOPHBIV METOA
Mpu peLleHnn reomeTpuyecknx 3agad

OneprpoBaTb MOHSATUEM BEKTOP

B MPOCTPaHCTBE.

dopmMynMpoBaTh Npasuio
napannenenunesa npy CAoXeHUm
BEKTOPOB.

CKnafpblBaTh, BblUNTATb BEKTOPbI,
YMHOXaTb BEKTOP Ha YiC/Oo.
V13yuaTb OCHOBHbIE CBOICTBA 3THX
onepaui.

[aBaTtb onpegeneHve NpsiMoyrosbHoi
CMCTEMbI KOOPAMHAT B MPOCTPaHCTBe.
BbIpasuTb KOOpAWHATbLI BEKTOPA
yepe3 KOOPAMHATHI ero KOHLIOB.
BbIBOAWTb, UCMO/b30BaTL (hopMyy
[/IMHBI BEKTOPA U PacCTOSHUS MeXy
TOUKaMMU.

BbipakaTb CKanspHoe Npou3BeaeHue
BEKTOPOB Yepes X KOOpAMHATbI,
BbIUWC/ATL YION MEXAY ABYMS
BEKTOpamu, ABYMS NpsiMbIMM.
HaxoauTb yron mMexay npsmoi

W N/I0CKOCTBH, YrON MeXay ABYMS
MAOCKOCTSIMY aHIMTNYECKUMU
MeToJamu.

BbIBOAUTB, 1CM0/b30BaTL hopMysy
PaccTosiHWS OT TOUYKM 40 NIOCKOCTM



MoBTOpeHMe, 0606LLEHNE
1 cucTemMaTm3aums 3HaHWi

OBLWIEE KOMMYECTBO
YACOB 10 NMPOIrPAMME

depepanbHas paboyas nporpammMa | Matematka 10-11 knacchbl (6a30Bbiii ypoBeHb)

OCHOBHbIe (IUrypbl, (JaKThbl, TEOPEMbI
Kypca niaHUMeTpum. 3afaun
NAaHUMETPUM U METOfBI UX
peLLeHus.

OCHOBHbIE (hMrypbl, (haKTbl, TEOPEMbI
Kypca CTepeoMeTpui. 3agauu
CTEPeOMETPUN U METOAbBI MX PELLIEHMS

Pewlatb npocreiiluve 3agaun

Ha HaxoXaeHue 4/IMH 1 YrioB

B reOMETPUYECKUX (Imrypax,
NnpYMeHsATb Teopemy Mudharopa,
TEeopeMbl CUHYCOB 1 KOCWHYCOB.
HaxoauTb niowaab MHOrOYrobHUKa,
Kpyra.

PacnosHaBaTb Nogo6Hble Gurypsl,
HaxoAuTb OTHOLLEHWS AVH

1 nnowagen.

Vcnonb3oBaTb Npy peLleHnn
CTEPeOMETPUYECKMX 3ada4 (haKTbl
1 MeTobl NNaHUMETPUK



PepepanbHaa paboyas nporpamma | Matematmka. 10-11 knaccbl (6a30Bblii YPOBEHD)

PEAEPAJIbBHAA PABOYAA NPOIMPAMMA YHEBHOI'O KYPCA
«BEPOATHOCTb N1 CTATUCTUNKA»

NMOACHUTEJIbHAA 3ATMTCKA

YuebHbll Kypc «BepoATHOCTb W CTaTUCTUKa» 6a30BOro YPOBHA SABNSETCA
MPOAO/DKEHVEM W pPa3BUTUEM OLHOMMEHHOIrO Yy4yebHOro Kypca 6a30BOro YpOBHS
OCHOBHOro 06LLero o6pasoBaHus. Y4YebHbIA Kypc npefgHasHaydeH Ans (popMupoBaHus
y 00y4aroLmxca CTaTUCTUYECKOW KY/bTYpbl M MOHUMAHUA PO TeOPUN BEPOSTHOCTEN
KaK MaTeMaTU4ecKoro WMHCTPYMEHTa A/ U3YYeHMS CydaliHbIX COObITWIA, BENMYUH W
npoueccoB. [pu  mM3yyeHMn y4yebHOro Kypca oborawjaroTcs  npeacTaB/ieHUs
obyJarowmxcs 0 metogax MccnefoBaHUst U3MEHYMBOIO MUpa, pasBMBaeTCA NMOHMMaHKe
3HAYMMOCTM M OBLHOCTM MaTeEMATUYECKMX METOAOB MO3HAHWA KakK HeOoTbemsieMON
4acTW COBPEMEHHOI0 eCTECTBEHHO-HAyUYHOr0 MMUPOBO33PEHNUS.

CofepxxaHue y4ebHOro Kypca Harpas/ieHO Ha 3aKperjieHue 3HaHWM, MosTyYeHHbIX
Npu M3yYeHMM Kypca Ha YpPOBHe OCHOBHOIO 06Lero o6pas3oBaHWsA, U Ha pas3BuUTUE
NpesCTaB/IEHNIA O Cly4YaillHbIX BeIMUYMHAX U B3aMMOCBA3AX MEXAY HUMK Ha BaXKHbIX
npumepax, CHXKeTbl KOTOPbIX MOYEPnHYTbl U3 OKpy)XKawollero mupa. B pesynbrare
y obyvyalowmxcs  [JO/MKHO  chopMMpoBaTbCA  MPeACTaBleHne 0 Hambonee
YyNOTPeObUTENbHbIX 1 06LLMX MaTeMaTUYECKMX MOLENSX, UCMOMb3yeMbIX 419 ONUCaHNs
aHTPOMOMETPUYECKUX U IEMOTpatiyecKmX BeIMYMH, NOrPeLHOCTeN B pa3/IMyHOro poja
N3MEPEHUsX,  A/IMTEIbHOCTU  6e30TKa3HOM  paboTbl  TEXHUYECKMX  YCTPONCTB,
XapaKTepUCTUK MaCCOBbIX IBMIEHNIA N NPOLLECCOB B O6LLECTBE.

B COOTBETCTBMM C YyKa3aHHbIMW LefAMU B CTPYKTYype YyyebHOro Kypca
«BepoATHOCTL M CTaTUCTUKa» 4NS YPOBHA CpefHero obuiero obpasosaHus Ha 6a30BOM
YPOBHE BblA€/NEHbI CeaytoLiMe OCHOBHblE coaepXKaTesibHble NMHUKU:  «CryvaiiHble
COObITMS U BEPOSITHOCTU», «CydaliHble BENNYMHBI U 3aKOH OONbLLMX YMCEN.

BaHyl0 u4acTb Y4yebGHOro Kypca 3aHMMaeT W3yyYeHWe T[eOMETPUYECKOro W
OMHOMMANBHOIO pacnpefeneHnin 1 3HaKOMCTBO C WX HEeNpepbIBHbIMW aHaioramu -
nokasaTe/ibHbIM 1 HOpMaJibHbIM pPacnpeseeHUAMN.

CofepxxaHne nuMHUKN «CnyyaiHble COObITUSE U BEPOSTHOCTU» CMYXWUT OCHOBOWA
Ana  opmMmpoBaHWUA  MpPeACTaBleHWA O  pacnpefeNneHUn  BepoATHOCTEN  Mexay
3HAYEHMSAMMN Cy4YailHbIX BEIMYMH, a TakKXe 3Ta /IMHUA Heobxoamma Kak 6asa
ANS U3YYeHUs 3akoHa 60/blUMX Yncen - (PyHAAMEHTa/IbHOrO0 3aKOHa, [EeNCTBYHOLLErO
B Npupofe M 0O0LLeCTBE M MMEKOLLEro MareMaTuyeckyto gopmanmsaymio. Cam 3akoH
6OMbLLIMX uMCen npegflaraeTcsi B O3HAaKOMWUTENbHOW (OpMe C  MUHUMaSIbHbIM
MCNONb30BaHWEM MaTeMaTUYecKoro opmaamsma.

Tembl, CBA3aHHble C HemnpepbIBHbIMW CAYYalHbIMWA BeNYMHAMW, aKLEHTUPYIOT
BHMMaHMe 00Yy4aloLMXCA Ha OMUCAHUN N U3YUYEHUU CRyYalHbIX SBNEHWUA C MOMOLLbHO
HenpepbIBHbIX  (PYHKUMA. OCHOBHOE BHMMaHWe YyAenseTca nokasaTe/lbHOMY W
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HOpManbHOMY  pacrpefefieHnsM, npu  3TOM  MpeanosaraeTcs  03HaKOMUTE/IbHOe
n3yyeHme mateprana 6e3 JoKasaTe/IbCTB NMPUMeHseMbIX (aKToB.

O6Liee 4MCNo 4acoB, PeKOMeHAOBaHHbIX A1 WU3y4yeHUs Yy4yeBHOro Kypca
«BeposTHOCTb M cTaTUCTUKa» - 68 4vacoB: B 10 knacce - 34 yaca (1 4yac B Hefento),
B 11 knacce - 34 yaca (1 yac B Hefento).

COAEPXAHVE OBYYEHUNA

10 KJTACC

MpeacTaBneHne AaHHbIX € NOMOWbH  Tabnuy u  guarpamm.  CpefHee
apuMeTUYECKOE, MeanaHa, Hanbo bLLee Y HaMMeHbLLIee 3Ha4YeHUs, pasmax, Aucrnepcus
N CTaHZApPTHOE OTK/IOHEeHWe YMC0BbIX HabOoPOB.

CnyJaliHble 3KCNepuMeHTbl (OMbITbl) W CAyYaillHble COObITUA. JNeMeHTapHble
cobbITnA  (Mcxofdpl). BeposTHOCTL  CyyaHOro cobbiTus.  BaM3ocTb  YacToTbl U
BEPOATHOCTU COObITUIA. Cry4ailHble OMbITbl C PaBHOBO3MOXHbIMW 3/1EMEHTapPHbLIMU
CO6bITMSIMU. BeposiTHOCTN COObITUIA B OMbITax C PaBHOBO3MOXHbLIMW 3/1leMEHTapPHbIMM
CO6bITUAMMN.

Onepaumy Haf CO6bITUAMK: MepeceyeHne, 00befUHeHVEe, MPOTMUBOMONOXHbIE
cob6bITnA. Anarpammbl Jiinepa. Popmyna CIOXKEHUS BEPOATHOCTEN.

YCnoBHas BEPOSTHOCTb. YMHOXEHMEe BeposATHOCTe. [lepeBO  Cly4vaiiHOro
aKcnepumeHTa. ®opmysa NOMHOM BEPOATHOCTU. HesaBUCKMMbIe COBLITUS.

KombuHaTtopHoe npaBuio YMHOXeHuA. [lepecTaHOBKM W hakTtopuan. Ywmcno
coyeTaHuil. TpeyronbHuk Mackand. dopmyna 6MHoma HbloToHa.

BUHapHbIA CcAy4YailHbI ONbIT (MCMbITaHWE), ycnex W Heygada. HesaBuCUMbIe
ncnbiTaHns. Cepus He3aBUCUMbIX UCTbITAHWUIA [0 NepBoro ycnexa. Cepus He3aBUCUMbIX
UcnbITaHWin BepHynnu.

CnyualiHast BenumnHa. PacnpefeneHvie BeposaTHOCTEN. [uarpamma pacnpeaeneHus.
MpyMepbl pacnpefeneHunin, B TOM YKC/e, reOMeTpUYeckoe 1 61MHOMMasbHOE.

11 KJTACC

Yncnosble XapakKTEPUCTUKWM ClydaHbIX BEIMYMH: MaTemMaTUyecKoe OXuaaHue,
ancrnepcns M CTaHAapTHOE OTK/IOHeHWe. [Mpumepbl NPUMEHEHUS MaTeMaTU4YecKoro
OXugaHus, B TOM uuCfe B 3afayvax M3 MOBCEAHEBHOM XXM3HW. MaTtemaTnyeckoe
OXugaHne OWHAPHON cnyYaliHOM BenMuMHbl. MaTeMaTU4YecKoe OXugaHue CyMmMbl
CNyYaiHbIX BeNMYMH. MaTemaTnyeckoe OXMAaHWe W AUCMEPCUs TeOMETPUYECKOro W
OMHOMWANILHOTO pacnpegeneHnii.

3aKoH 60/bLUMX YMCEN W ero ponb B Hayke, Npupode v obuiectee. Bbi6GOPOUHbIN
MeTOZ MccnefoBaHUN.

MprMepbl  HENPEPbLIBHbIX  CAy4YaliHbIX  BeAMYMH. TlOHATME O  NAOTHOCTM
pacnpefeneHus. 3agauyn, NPUMBOASALLME K HOPManbHOMY pacnpeaeneHumio. [MoHaTue
0 HOPMa/IbHOM pacnpeeneHun.
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NMPEAMETHBIE PE3YJIBTATDI

K KoHLy 06yyeHns B 10 Kiiacce 06yuvaroLLMiAca NoNyymT cnefytouime npeameTHble
pe3ynbTarhl:

4ynTaTb U CTPOUTbL TabNULbI U Anarpammsi;

onepupoBatb MOHATUAMMW: CpefHee apuPMeTMYecKoe, MefmaHa, HaubosbLuee,
HavMeHbLUee 3HayeHre, pasMax MaccuBa YMCNOBbIX JaHHbIX;

onepupoBaTtb MOHATUAMM: C/TyYaiHbIA 3KCEPUMEHT (OMNbIT) 1 Cy4YaliHoe CobbITHE,
3/IeMEHTapHOe CoObITMe (3NeMeHTapHbIM  UCXO0A) CNYYalnHOro OnbiTa, Haxo4uTb
BEPOSITHOCTU B OMbITaX C PaBHOBO3MOXHbIMU C/lyYalHbIMW COOLITUSIMMW, HAXOAUTb W
CpaBHMBaTb BEPOSTHOCTU COOBLITMIA B N3YYEHHbIX CYYaHbIX 3KCNEepUMEHTaX;

HaxoAuTb W (hOpMy/nMpoBaTb COOLITUA: MepeceyeHne N 00befAMHEHWe [aHHbIX
Co6bITWIA,  CO6bITUE,  MPOTMBOMOMOXHOE  JaHHOMY  COObITUIO,  MONb30BATbCH
Anarpammamm Jiniepa v POPMYsoN CMOXEHUS BEPOSTHOCTEN MPU PeLLIeHn 3a4ay;

onepupoBatb MOHATUSIMW:  YCNOBHAas BEPOATHOCTb, He3aBUCKMMble COObITUS,
Haxo4uTb BEPOATHOCTM C MOMOLLbKD MNpaBuia YMHOXEHMS, C TMOMOLLbI [AepeBa
C/lyYalHOro onbITa;

NMPUMEHATb KOMOMHATOPHOE MPaBuIo YMHOXEHUSA Mpy peLLeHnn 3agay;

onepupoBatb  MOHATUAMW:  UCMbITaHWe, He3aBUCKMMblE  UCMbITaHWA,  cepus
UCMbITaHWUI, YCrex 1 Heydaya, HaxoanTb BEPOSTHOCTU COOLITUIA B CEpUN HE3aBUCUMBbIX
UCMbITaHWIA [0 NEPBOro ycrnexa, HaxoAuTb BEPOSTHOCTU COObITUI B CEPUM UCMbITAHUI
bepHynnn,

onepupoBaTb MOHATUAMUW: CNy4ailHas BefMYUHA, pacnpefenieHne BepOSTHOCTEN,
AnarpaMmMa pacnpegeneHus.

K KoHLy 06yyeHns B 11 Kacce 06ydatoLmiAca nonyyunT cnegyrouime npeameTHble
pesynbTarhl:

CpaBHMBATb BEPOSTHOCTW 3HAYEHWI C/Ty4ainHOW BEIMUYMUHBI MO pacrnpeeneHnIo Unm
C NMOMOLLIbIO Anarpamm;

onepmpoBaTb MOHATUEM MaTeEMaTUYECKOro OXuaaHwus, NPUBOAUTL NMPUMEpPbI, Kak
NMPUMEHSIETCA  MaTeMaTU4YecKoe  OXMAaHWe  CNyyYaiHOW  BENIMYMHBI  HaXOAWUTb
MaTeMaTU4eckoe OXXuaHue no JaHHOMY pacnpefeneHuto;

MMETb NpeACcTaB/ieHne 0 3aKOHe 60/bLLMX YKCEST;

UMeTb NpPefCcTaB/leHNEe 0 HOPM&aIbHOM pacrnpegeneHun.
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TEMATUNYECKOE MNMAAHNPOBAHUE

10 KN1ACC
HanmeHoBaHve pasgena  Konunyectso
(Tembl) Kypca 4acoB
MpeacTasneHne faHHbIX 4

n onuncaresibHasA CTaTUCTUKa

CnyuyaiiHble OMbITbl 3
1 cnyyaliHble CobbITKA,

OnbITbl C PABHOBO3MOXHbIMM
3/leMEHTapPHbIMK 1CX0JamMK

denepanbHasa pabouas nporpammal Matematuka. 10-11 knacchl (6a30BblIii YPOBEHb)

OCHOBHOe cofiepXaHue

MpefcTaBieHne AaHHbIX C MOMOLLBIO
Tabnuy, 1 guarpamm. CpefHee
apugmMeTNYECKoe, MeayaHa,
HanbosbLLee N HaMEHbLLIEe
3HaueHus, pasmax, Aucnepeus,
CTaHAapTHOE OTK/IOHEHWE YMCOBbIX
Habopos

CnyuaiiHble 3kcnepuMeHTbl (OnbITbI)
1 CyYaiiHble cobbITMSA.
3nemeHTapHble CObbITUS (MCXOAbI).
BeposaTHOCTb Cy4YaiiHOro cobbITHS.
BeposTHOCTM COObLITUI B OMbITax

C PaBHOBO3MOXHbIMU
3NeMeHTapHbIMU COObITUAMM.
MpakTnyeckas paboTta

OCHOBHbIe BUfbl AESTENBHOCTY
obyuvaroLmxcs

M3Bnekatb MH(opMaLmio 13 Tabnuy,
1 grarpaMm, UCMosb30BaTh Tabunupl
1 ApyarpaMmbl 415 NpeAcTaBeHuns
CTaTUCTNYECKMX AaHHbIX.

HaxoguTb onucarenbHble
XapaKTEePUCTUKN AaHHbIX.

BbIfBuraTb, KpUTUKOBaTb FMMOTE3bI
0 XapaKTepe C/y4aiiHoNn M3MEHYMBOCTYU
1 onpegensowpmx eé hakropax

BbIfenaTb Ha npumepax CryyaliHble
COBbITVS B OMMCAHHOM C/ly4aiiHOM
onbITe.

dopmynMpoBaThb YCoBUA MPoBeLeHNs
CMyYaintHOro onbITa.

HaxoguTb BEpOSTHOCTM COBLITWIA

B OMbITaX C PaBHOBO3MOXHbIMU
nexopamm.

MogennpoBaTb OMbIThl

C PaBHOBO3MOXXHBIMU 3MIEMEHTapHbIMM



Onepaumnn Hag cobbITUAMM,
CNOXEHWe BEepOATHOCTEN

YCoBHas BEPOSITHOCTb,
[IEPEBO CNyYaliHOrO OMbITa,

thopmyna nonHoi
BEPOSITHOCTY

1 He3aBUCUMOCTb COObITUI

SNeMeHTbI KOMGUHATOPUKY

Cepun nocnegoBaTe/bHbIX
ncnblTaHui

defepanbHas paboyas nporpamma] Matematuka 10-1 1 knacchl (6a308Bblii YPOBEHb)

Onepaumnu Hag cobbITUAMK:
nepeceyeHune, 06beaMHeHNE COObITU,
NPOTUBOMNONOXHbIE COBLITUSA.
[uarpammbl Jiinepa. Popmyna
CNOXEHWA BEPOATHOCTEN

YcnoBHas BEPOATHOCTb. Y MHOXeEHMe
BEPOSATHOCTEN. [lepeBo cyyaiHoro
aKcnepymeHTa. ®opmyna nosHol
BEPOATHOCTU. HesaBUCKUMbIE COBLITUS

Kom6uHaTopHoe npasuno
YMHOXeHMA. IMepecTaHOBKM

1 hakTopmran. Yncno coyeTaHuil.
TpeyronsHuk Mackansg. dopmyna
6vHoma HbtoToHa

ByHapHbIi cnyyaliHbIin onbIT
(1cnbiTaHue), ycnex u Heygava.
He3aBncumble ucnbiTaHus. Cepus
HEe3aBMCUMbIX MCTbITAHWIA 4O NepBOro

MCX0JaMM B X0Je NPaKTUYECKOi
paboTbl

Vcnonb3oBaTh Anarpammbl dinepa

1 CNIOBECHOE OMMCaHKe CoBbITUiA

L9 (hOpMYIMPOBKM U N306paXKEHNS
00beANHEHNSA 1 MEPeceyeHs COBbLITUIA.
PeluaTb 3aga4un ¢ MCnoib3oBaHMEM
(hopMy bl COXKEHWSI BEPOSTHOCTE

PeluaTb 3afa4un Ha HaxoXxaeHue
BEPOSTHOCTEN COBbLITWIA, B TOM YnC/e
YC/OBHbIX C MOMOLLbIO AepeBa
CNy4aiiHoro onbiTa.

OnpeaenaTb He3aBUCUMOCTb COObITUIA
o opmMysie ¥ no opraHmsaLum
CNy4aiiHoro onbiTa

Mcnonb3oBaTb Npasuno YMHOXEHNS
[N nepeymncnieHns cobbITuil

B CNly4YailHOM OrbITe.

Monb3oBaTbcs hopmynoi

N TpeyronbHUKoM lackans

[Ns onpeseneHns Yrcna codeTaHmi

Pa36uBaTb CNoXHble IKCNEPUMEHTbI
Ha OTA€e/IbHble UCTMbITaHUA.
OcBavBaTtb MOHATUA: UCMbITaHE,

cepma He3aBUCUMbIX UCMbITaHN 7
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CnyualiHble BENUUMHBI
1 pacripeaeneHns

denepanbHas paboyas nporpamMma j Matematuka H)-11knacchl (6a308Bblii YPOBEHb)

ycnexa. Cepusi HE3aBUCUMbIX
UCTIbITaHWIA BepHynan.
MpakTnyeckas paboTa

C MCMOMb30BaHNEM 3NEKTPOHHbIX
Tabnumy

CnyuyaliHas BemumHa.
PacnpesieneHne BepoSTHOCTEN.
[Ouvarpamma pacnpegeneHus. Cymma

n npousseneHne cnyqa|7|me BENINYNH.

MpuMepbl pacnpefeneHuii, B Tom
yucne reoMeTpUYecKoe
1 6GUHOMMaNLHOe

MprBOAMTL NPUMEPbI Cepuii
HE3aBMCUMBbIX MCMbITAHWIA.
PeluaTb 3aa4m Ha Mouck
BEPOSITHOCTEl COBLITUIA B CEpui
MCNbITaHUIA 0 MEPBOrO ycnexa

1 B CEpUsIX UCMbITaHWiA BepHynnu.
M3yyaTb B xofe NPaKTUYecKoi
paboTbl C MCMOMb30BaHNEM
3NEKTPOHHbBIX TabnnL, BEPOSTHOCTM
COObITWIA B CEPUAX HE3aBUCUMBIX
UCMbITaHWi

OcBavBaTb MOHATUS: CyYaiiHas
Be/MUMHA, pacnpegeneHve, Tabnuua
pacnpefeneHuvs, guarpaMmma
pacnpegeneHus.

MpvBOAUTE NPUMEpPbI
pacrpegeneHuid, B TOM umcrne
reoMeTpUYECcKOro 1 BUHOMMWa/ILHOTO.
CpaBHuBaTh pacnpeseneHus
CNyyYaiHbIX BENNYNH

HaxoouTb 3HaueHus cymMMbl

1 NPOV3BELEHNS CNYYalNHbIX BEINYMNH.
CTpouTb 1 pacnos3HaBaTb
reoMeTpuyeckoe 1 BUHOMMaIbHOE
pacnpezeneHue
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PenepanbHaa paboyas nporpamMma | Matematvka. 10-11 knaccbl (6a30Bblii YPOBEHb)

MoBTOpeHue, 0606LLEHNE, 5 OnucarenbHas CTaTUCTHKA. MoBTOPATL M3yyeHHOe
cucTeMaTM3auys 3HaHWiA CnyuaiiHble onbITbl U BEPOATHOCTU 1 BbICTpamMBaTb CUCTEMY 3HaHWIA
CNyyaliHbIX COObITWIA. Onepauun Hag
COBLITUAMU. DNEMEHTBI
KOMOUHATOPWKM, Cepur HE3aBUCHMBbIX
UCMbITaHWI

OBLLEE KOJIMYECTBO 34
YACOB T10 NMPOrrAMME
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11 K/TIACC

HavmeHoBaHue pasgena
(Tembl) Kypca

MatemaTnyeckoe oXxuiaHuve
CMyYaiHON BEINYMHBI

KonnyecTtso
YyacoB

4

depnepansHas paboyas nporpaMmmva  Matematvka 10-1 i knacchl (6a30Bblii YPOBEHb)

OcCHOBHOe cofiepxaHue

MpuMepbl NPUMeHeHKs
MaTeMaTUYeCcKoro OXuaaHus
(cTpaxoBaHue, noTepes).
MaremaTtyeckoe oXugaHne CyMmbl
CNyyariHbIX BENNYMH.
MaTemaTnyeckoe oxuvgaHue
reoMeTpUYecKoro ¥ GUHOMUaNLHOI0
pacnpefeneHuia

OCHOBHbIe BUAbI feATENbHOCTY
obyuyaroLmxcs

OcBavBaTb NOHATME MAaTEMATUYECKOTo
OXKMaaHUS,

MprBOAWTL 1 06CYXKAATL NPUMEPBI
NpVYMeHeHUs1 MaTeMaTUYECKOro
OXUAaHUs. BbluncnsTh
MaTeMaTN4ecKoe OXuaaHve.
Vicnonb3oBaTb MOHATYE
MaTEMaTHUYECKOr0 OXMAaHWs 1 ero
CBOICTBA MY peLLeHny 3aau.
HaxoauTb Mo U3BECTHLIM (hOpMy/am
MaTEMaTNUECKOE 0XM/JaHNE CYMMbl
CcyYaliHbIX BE/MYVH,

HaxoauTb MO U3BECTHLIM (hopMy/am
MaTeMaTUYECKe OXXMAAHWS CyYaiiHbIX
BE/IMYH, VMEIOLMX reoMeTpuYeckoe

1 GUHOMUasIbHOE pacnpeaeneHust
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Luncnepcus 1 ctaHgapTHoe
OTK/IOHEHWE C/yYaiiHO
BE/IMUVHBI

3aKOH 60/bLLMX uncen

HenpepbIBHbIe CyYaiiHble
Be/IMUYMHBI (pacnpeseneHus)

degepaibHasa paboyas nporpamma j Matematuka. 10-11 knaccbl (6a30Bblili YPOBEHb)

Jvcnepcus 1 cTaHgapTHoe
OTK/OHeHWe. ucnepcum
reoMeTprUYeckoro U GUHOMMaNLHOTO
pacnpegeneHus.

MpakTnyeckas paboTa

C MCMO/b30BaHNEM 3MEKTPOHHbIX
Tabnmy,

3aKoH 60nbLUKMX YKcen. BbiGopoUHblii
METO/, UCcCneoBaHWiA.

MpakTnyeckas paboTa

C MCMO/b30BaHNEM 3/IEKTPOHHbIX
Tabnuy,

MpuMepbl HENPEPbIBHBIX CTyYaliHbIX
BE/IMUMH. DYHKLMS NIOTHOCTM
pacnpegesneHuns. PaBHOMepHOe
pacnpegeneHyie 1 ero cBoiicTea

OcBamBaTb MOHATUA: AUCTEPCUS,
CTaHZapTHOEe OTK/IOHEHWe cryyaiiHow
BE/IMYMHbI.

HaxoauTb gucnepcuto

Mo pacrpeseneHunto.

HaxoguTb no u3secTHbIM hopMynam
[VCMepcuo reoMeTPUYECKOro

1 BMHOMWaNBLHOIO pacnpeaeneHus,
BTOM YMCie B XO/e MPaKTU4ecKoii
paboThbl C UCMO/b30BAHUEM
3MEKTPOHHbIX TabnmLy

3HaKOMUTBCS C BbIGOPOYHBIM METOAO0M
UCCEeA0BaHNS COBOKYMHOCTW AaHHbIX.
M3yyaTb B X0fle NPaKTUYECKOW paGoThl
C MCMO/b30BAHUEM 3/IEKTPOHHBIX
TabnnL, NPUMeHEHVE BbIGOPOUHOTO
MeTOZa UCC/EA0BaHUS

OcBaviBaTb MOHATYA: HEMpepbIBHas
CNyYailiHas BENUYMHA, HeMpepbIBHOE
pacrnipefeneHue, QyHKLMS NIOTHOCTM
BEPOATHOCTM.

MpuBOAUTL NpUMEPbI HENPEPbIBHBIX
CNYYaiNHbIX BEIMYVH.



HopmansHoe pacnpegeneHue

MoBTOpeHWe, 0606LLEHNE
1 cucTemaTu3aums 3HaHui

2

®depnepanbHas paboyas nporpamma | Matematuka 10-1 i knacchl (6a30BbIii YPOBEHb)

3afaun, NpMBOASALLME K HOPMaSIbHOMY
pacnpegeneHnio. PyHKUuA
NI0THOCTW W CBOWCTBA HOPMaJIbHOT0
pacnpeseneHus.

MpakTnyeckas pabota

C MCNOJb30BaHNEM 3NEKTPOHHBIX
Tabnmuy

MpeacTaBneHne JaHHbIX C MOMOLLBHO
TabnuML, 1 fuarpamm, onucare/bHas
CTaTUCTUKA, OMbITbI

C PaBHOBO3MOXXHbIMU
371EMEHTaPHBIMU COBbLITUAMM,
BbIYMCNEHNE BEPOSTHOCTE COBLITUI

HaxoguTb BepOSTHOCTW COBLITUIA
MO AaHHOW (hyHKLMM NAOTHOCTK, B TOM
yucne paBHOMEPHOTO pacnpeaeneHms

OcBamBaTb NOHATUS: HOPMaslbHOE
pacnpefeneHve.

BbIfensiTb N0 OMUCaHUIO CNyYaiiHble
BE/INYMHbI, pacrpefenéHHble

M0 HOPMa/IbHOMY 3aKOHY.

MpuBoAUTL NpuMepbl 3a4ad,
MPUBOAALLMX K HOPMaNbHOMY
pacnpegeneHuo. HaxoauTb YMCoBble
XapaKTepUCTUKN HOPMabHOTO
pacnpefeneHys no U3BECTHbLIM
thopmynam.

PelwaTb 3aiauu, CBA3aHHbIE

C NpVIMEHEHNEM CBOMCTB HOPMa/IbHOTO
pacnpegeneHuii, B TOM yucne

C MCMOMb30BAHWEM 31EKTPOHHbIX
Tabnm

MoBTOPATL U3YYEHHOE W BbICTPanBaTh
CUCTEMY 3HaHWI



OBLUEE KOMMYECTBO
YACOB IO NMPOIrPAMME

depepanbHasa paboTad nporpamma Matematuka. 10-11 knacchl (6a30Bblli YPOBEHD)

C NpVMeHeHneM qopmys

1 rpauyeckmx MeTo40B
(KoopamHaTHas npsamas, Aepeso,
Amnarpamma diinepa), CnydaiiHble
BEIMUMHBI 11 pacnpeaeneHus,
MaTeMaT14ecKoe 0XujaHue
CMyYainHol BENYUHBI
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