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defepanbHad paboyas nporpamma Mo y4yebHoMmy npeamMety «Marematmka»
(6a30BbIli ypoBeHb) (MpeameTHas ob6nacTb «MartemaTnka 1 MHOpPMaTMKa») BKIOYaeT
MOSAACHUTE/IbHYIO 3aMnCKY, COAePXKaHne 06yUeHuns, NnaHUpyemble pesybTaTbl OCBOEHWS
nporpaMMbl No mMaTtemaTuKe, TeEMaTUUYeCKoe MaaHMpPOBaHME.

MosicCHWUTENIbHAA 3anncKa OTpaXkaeT 00LMe Lenu v 3a4adn U3yyeHns mateMaTuKu,
XapaKTepUCTUKY MCUXONOMMYECKUX MPeLnoCbIOK K eé U3y4YeHUIo 0b6y4varoLmmMmcs,
MeCTO B CTPYKType Y4yebGHOro njaHa, a TakXke MoAXoAbl K 0TO60pYy COAepXKaHus,
K ONpefeneHmnto niaHnpyembiX pesy bTaTos.

CogepxaHne 00yyeHMs  pacKpbiBaeT — COAepXKaTe/lbHble  JIMHUW,  KOTOpble
npegnararoTcs Ana 0653aTeflbHOr0 M3yyYeHWs B KaXKAOM K/iacCe Ha YpPOBHe CpefHero
o6Lero obpaszoBaHus.

MnaHnMpyemble pe3ynbTaTbl OCBOEHWS MpPOrpaMmbl MO MaTeMaTWKe BKIHOYAKOT
NNYHOCTHbIE, MeTanpeAMeTHble pe3ynbTaTbl 3a BeCb Mepuof 00y4YeHWss Ha YpPOBHe
cpefHero obuiero obpasoBaHMsi, a TakKXe MnpeAaMeTHble [LOCTUXKEHMS 0OyuvatoLlerocs
3a KaXKAblil rog 06yyeHus

MNOACHUTEJIbHAA 3ATTNCKA

Mporpamma Mo MmaTeMaTUKe Ha YPOBHe cpegHero o6bulero o6pa3oBaHus
paspaboTtaHa Ha ocHoBe PIFOC COO c y4éTOM COBPEMEHHbLIX MMUPOBbLIX TpeboBaHWA,
NpeabaBiseMblX K MaTeMaTU4ecKoMy 06pa3oBaHMIO, W Tpaguuuii  pOCCUIACKOro
obpa3oBaHMA. Peanusaumsa nporpaMMbl M0 MareMatuke o6ecrneymBaeT OBfafeHue
KMHOYEBbIMA  KOMMETEHUMSAMM,  COCTaB/AOWMMM  OCHOBY AN CaMOpasBUTUS
W HEnpepbIBHOro 06pa3oBaHNUsA, LIEIOCTHOCTb OOLLEKYNbTYPHOrO, JIMYHOCTHOIMO W
Mo3HaBaTe/IbHOro PasBUTUA IMYHOCTU 00YyYaroLLMXCA.

B nporpamme no matemaTvke ydTeHbl UAen M NonoxeHus KoHUenuun pasButums
maTemMaTn4yeckoro obpasoBaHuns B Poccuiickoin ®epepauun. B coOOTBETCTBUM C Ha3BaHUEM
KOHUenumu, MaTeMaTuyeckoe o06pas3oBaHMe [AO/MHKHO, B 4aCTHOCTM, MpPefoCTaBiAaTb
KaXXoMy 00y4atoLlemMycsi BO3MOXHOCTb JOCTUXKEHMS YPOBHS MaTeMaTUYeCKMX 3HaHWUNA,
HEO6X04MMOr0 471 AanbHEMLLed YCnewHOoM Xn3H1 B obLuecTBe. IMEHHO Ha pelueHue
3TOW 3afjaun HaleneHa nporpaMmMa no mateMaTuke 6a3oBOro YpOoBHS.

B anoxy uugpoBoit TpaHCthopMmauum BCeX Cgep Ye/lOBEYECKOWN [AeATeNlbHOCTU
HEBO3MOXHO CTaTb  06pa3oBaHHbIM  COBPEMEHHbIM  4efloBeKOM 6e3  6a30BoW
MaTeMaTUYeCKO NOArOTOBKU. Y)Ke B LLUKO/IE MaTeMaTMKa C/TYXXUT ONOPHBbIM MPeaMeToM
OIS M3YYEHMSI  CMEXHbIX [AUCUMMIMH, & B D>KW3HM NOC/Me LWKO/bl  peasbHOn
HeoOX04UMOCTbIO CTaHOBUTCS HenpepbiBHOe 06pa3oBaHue, YTO TpebyeT MOSIHOLEHHOW
6a30Bol 06Lle06pa3oBaTeIbHON MOArOTOBKM, B TOM 4MC/E M MaTeMaTU4YeCKon. ITo
06YyCNOBMEHO TeM, 4YTO B HalUM [HW PacTET UUCNO CrneunasibHOCTEN, CBA3AHHbLIX
C HenocpeACTBEHHbIM MPUMEHEHNEM MAaTeEMATUKK: U B Chepe 3KOHOMUKKU, M B BU3HECE,
N B TEXHOJIOTMYECKUX 06/1aCTAX, U faxe B 'yMaHUTapHbIX cdepax. Takum 0b6pa3om, Kpyr
0byvaloLlnxcs, AN  KOTOpbIX MaTeMaTika CTAHOBMTCA 3HAYMMbIM  MPeAMETOM,
CYLLECTBEHHO pacLUMpsieTCA.
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MpaKTnyeckas MONe3HOCTb MaTeMaTUKU 00YyC/oBfeHa Tem, 4TO e npeaMeToM
ABNAKOTCA (PYHAAMEHTa/IbHble CTPYKTYpPbl Hallero Mupa: MpoCTPaHCTBEHHblE (HOpPMbI U
KOMIMYECTBEHHbIE OTHOLUEHMS OT MNPOCTEMLIMX, YCBaMBaeMblX B HeMoCPeLCTBEHHOM
onbITe, [0 [OCTAaTOYHO C/IOXKHbIX, HEOOXOAUMbIX [ANA  PasBUTMS  HayuHbIX W
TEXHONIOTMYECKNX WnAei. Be3 KOHKPETHbIX MaTeMaTUYeCKMX 3HaHWA 3aTpyAaHEHO
MOHNUMaHWEe NPUHUWMNOB YCTPOWCTBA W WCMO/Mb30BAHUA COBPEMEHHON TEXHUKW,
BOCMpPUATME W WHTepnpeTauusi pasHOOOpPa3HOM  CcouManbHOW, 3KOHOMUYECKOM,
MONUTUYECKOW  MH(opMauun,  ManosgeKTMBHa MOBCEAHEBHAs  MpaKTUYecKas
AeATenbHOCTb. KaXXaoMy YenoBeKY B CBOEW YXXN3HW MPUXOANTCS BbIMOMHATHL 4OCTATOYHO
C/TOXKHbIE PAcUéTbl 1 COCTaBNSATb HECMOXHbIE aNrOPUTMbI, HAXOANTb HY>KHble POPMY/bI
N NPUMEHATb WX, BNaAeTb MPAKTUYECKUMU MPUEMAMMN FEOMETPUYECKUX W3MEPEHUI U
MOCTPOEHUIR, umuTaTb WHMOPMaUUIO, MpPeACTaB/ieHHYIO B Bugy Tabnuy, Auarpamm
N rpauKoB, >XWTb B YCNOBMSIX HEOMNPeAeneHHOCTM W MOHMMaTb BEPOSTHOCTHbIIA
XapakTtep CnyyanHblX COObITUNA.

O[HOBPEMEHHO C paclUMpeHneM cep MPUMEHEHUS MAaTEMaTUKN B COBPEMEHHOM
obLiecTBe BCE 60/ee BaKHbIM CTAHOBWUTCA MaTemaTMYeCKU CTWNb  MbILLIEHWS,
NPOSBNAIOLWMIACA B ONpefdenéHHbIX YMCTBEHHbIX HaBblkax. B npouecce u3yyeHus
MaTeMaTVKN B apceHas MNPUEMOB M METOAOB MbILIEHUS Ye/lOBEKA eCTECTBEHHbIM
06pa3oM BKIOYAKOTCA MHAYKUMS U AedyKuus, 0606LEeHNE N KOHKPETU3aUMS, aHann3 u
CUHTEe3, Kraccuumkaums n cuctemaTtmsaums, abcrparmpoBaHve n aHanorms. OObLeKTbI
MaTeMaTUYeCKMX YMO3aK/IlOYeHW, MpaBuia WX KOHCTPYMPOBaHUS  PacKpbiBatoT
MEXaHW3M  NIOTMYECKUX  MOCTPOEHMI,  CMOCOGCTBYHOT  BbIpabOTKE  YMEHUS
(hopmynmnpoBaTb, 0OOCHOBbIBaTb W [OKa3blBaTb CY)KAEHMSi, TEM CaMbiM pPa3BMBAOT
NOTrNYecKoe MbilwneHve. MaTemaTuke NPUHAANEXMUT Befylias ponb B hOPMUPOBaHUM
aITOPUTMUYECKON KOMMOHEHTbI  MbILWWAEHUA W BOCMUTAHUM YMEHWIi [AeliCTBOBaTb
no 3afaHHbIM anropuTMam, COBEPLLEHCTBOBATb W3BECTHbIE M KOHCTPYMPOBaTb HOBbIE.
B npouecce pelweHns 3agad - OCHOBHON Y4eOHOW [eATe/IbHOCTM Ha YpoKax
MaTemaTuKu - pa3BMBatOTCA TBOPYECKas M NPUKIaAHas CTOPOHbI MbILLIEHUS.

O6yyeHVe MaTeMaTVKe AaéT BO3MOXHOCTb pa3BMBaTh Y 00Y4arOLUMXCA TOYHYHO,
paLMOHabHY0 U UH(OPMATUBHYHO pedb, YMeHWEe O0TOMpaTb Hambonee noaxoasLme
A3bIKOBble, CHMBOJIMYECKME, TpafMyeckme CpeacTBa A5 BbIPWKEHUA CYXAEHUA W
HarnsAHoOro MX NpeAcTaBneHus.

Heob6X0oAMMbIM KOMMOHEHTOM 00LLUeli KynbTypbl B COBPEMEHHOM TO/IKOBAHWUW
ABnseTcs obLLee 3HAKOMCTBO C MeTOAaMUN NO3HaHWS AeACTBUTENbHOCTW, MPeLCTaB/eHne
0 npegMeTe WM MeToAe MaTemMaTuUKW, ero OTAMYMA OT METOAOB ECTECTBEHHbIX W
r'YyMaHWTapHbIX HayK, 00 OCOGEHHOCTAX MPUMEHEHNS MaTeMaTUKM [ANa  peLleHns
Hay4HbIX M NPUKNaAHbIX 3aday. TakuM 06pa3oM, maTtemaTMyeckoe 06pa3oBaHNe BHOCUT
CBOW BKNaf B opmMunpoBaHme 06LLER KynbTypbl YenoBeKa.

N3yyeHne maTemMaTUKM CMNOCOGCTBYET 3CTETUYECKOMY BOCMUTAHWMIO YeNOBEKa,
MOHMMaHUIO KpacoTbl W U3ALLECTBA MaTeMATUYECKUX PaCCYXAeHWU, BOCMPUATUIO
reoMeTpryecKnx Hopm, YCBOEHUIO UAEWN CUMMETPUN.
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MpuopuTeTHBIMK Lenamu 06yyeHuss matematMke B 10-11 knaccax Ha 6a30BOM
YPOBHE ABNAKOTCA:

(hopMUpPOBaHNE LEHTPa/IbHbIX MaTeMaTUyecKUX MOHATMIA (4MCo, BeNNYUHA,
reomMeTpuyeckas urypa, MepemMeHHasi, BepPOATHOCTb, (YHKUMS), 0b6ecrneymBaroLmnx
NPeemMCTBEHHOCTb M MEPCMNEKTUBHOCTb MaTemMaTUYecKoro obpasoBaHus 06yyaroLLMXCs;

nofBefeHne 00y4yaloLWMXCA Ha [OCTYMHOM [N HUX YPOBHE K OCO3HaHMIO
B3aMIMOCBA3N MaTeMaTVKN U OKPY>KaloLLlero mupa, NoHMMaHue maTemMaTMKM Kak 4acTu
06LLEN KY/NbTYpPbl YENI0BEYECTBA,;

pa3BUTNE WHTENNEKTYa/lbHbIX W TBOPYECKUX CMNOCOBGHOCTEN  06y4aroLimxcs,
no3HaBaTe/IbHO aKTUBHOCTW, WCC/eA0BaTE/IbCKUX YMEHWUIA, KPUTUYHOCTU MbILLIEHNS,
NHTepeca K U3y4YeHU0 MaTeMaTuKu,

(hopmMupoBaHue  (PYHKLMOHA/IbHOW  MaTemMaTM4eCKOMn rpamMOTHOCTM:  YMEHWs
pacrnosHaBaTb MaTeMaTuMyeckume acrnekTbl B peasibHbIX XXWU3HEHHbIX CUTyauusax
W NpU  U3yYeHUU [pyrux Yy4yebHbIX MpPeaMeToB, MPOABIEHNA 3aBUCMMOCTEN U
3aKOHOMEPHOCTeR, (hopMynupoBaTb WX Ha A3blke MaTeMaTUKM W co3faBaTb
matemaTMyeckme  Mofenn, MPUMEHATb  OCBOEHHbIA  MaTeMaTMyeckuin — annapat
ON1F PelUeHns MpPaKTUKO-OPUEHTUPOBAHHbIX 3afad, WHTEpPnpeTMpoBaTb M OLEHUBATb
MOMyYeHHble pe3ynbTarhbl.

OCHOBHbIMM NIMHUAMW cofepXaHna MatemaTukm B 10-11 Knaccax ABNAKOTCA:
«Yucna n BblumcneHUs», «Anrebpa» («Anredbpanyeckmne BblPKEHUSA», «YPaBHEHUA U
HepaBeHCTBa»), «Hayana MateMaTmnyeckoro aHanunsay», «reometpusa» («I"eomeTpuyeckme
(urypbl 1 nx cBoicTea», «/I3mepeHne reomMeTpuyecKUX BeNNUUH»), «BepoAaTHOCTb U
cTaTucTuKa». [laHHble NMHWM Pa3BUBAIOTCA MapasfieNlbHO, Kaxas B COOTBETCTBUM
C COOCTBEHHOW NIOrMKOIN, OAHAKO He He3aBMCUMO OfHa OT ApPYrow, a B TECHOM KOHTaKTe
M B3aummogenctemn. Kpome 3toro, ux 06bLEAVMHSAET JflorMyeckas COCTaBAOLLAS,
TPaAMLMOHHO npucyLLlas maTemMaTke 1 NPOHM3bIBaKoLLLAas BCe MaTeEMaTUYeCcKme Kypchbl 1
cofepxartenbHble nUHUKN. ChopmynmposaHHoe B PIOC COO TpeboBaHWe «BnageHue
MeTOAamn [0Ka3aTe/lbCTB, alroputMamu pelleHusa 3agady, ymeHue (hOopMy/npoBaTb
onpefenieHns, akCUOMbl W Teopembl, MNPUMEHATb WX, MPOBOAUTL AOKa3aTe/bHble
pacCy>XeHNs B XOAe pelleHus 3afay» OTHOCUTCA KO BCeM Y4yebHbIM Kypcam, a
(hopmMmMpoBaHMe NIOTMYECKUX YMEHWIA pacnpegensieTcd NO BCeM rofam 06yyeHus
Ha YpOBHe cpefHero obLuero obpasoBaHus.

B cootBetctBUM ¢ PIOC COO matemaTuka fBNsSeTcAa 06A3aTe/lbHbIM MPeaMETOM
Ha AaHHOM YpoBHe 06pa3oBaHus. [porpammori No mateMaTuke npegycMaTprBaeTCs
n3yyeHuve ydebHoro npegmetra «MaremaTvka» B pamkKax TPEX Y4eOHbIX KypCOB:
«Anrebpa M Hayasa MaTemMaTU4ecKoro aHanmsa», «leomeTpus», «BepoATHOCTb W
cTaTucTuka». PopMMpoBaHME NOTMYECKUX YMEHWIA OCYLLECTBISETCA Ha MPOTSHKEHUU
BCeX ieT 00y4eHWA Ha YpPOBHe CpefHero o6uwiero obpa3oBaHWUSA, a 3MEMEHTbI JTOTUKU
BK/1IHOYAKOTCA B COAEPXKaHMe BCeX Ha3BaHHbIX Bbllle Y4eOHbIX KypCoB.

O6bLee 4MCo YacoB, PEKOMEHAOBAHHbIX ANA U3y4yeHUs matematuku - 340 4acos:
B 10 knacce - 170 uvacoB (5 uyacoB B Hegenw), B 11 knacce - 170 vacoB (5 4acos
B HeZento).
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NAAHUPYEMBIE PE3YJIbTATblI OCBOEHUA NMPOIMPAMMBbBI
Nno MATEMATUMKE HA ¥YPOBHE CPEAHEIO OBLWEIMO OBPA3OBAHNA

3yyeHre mMaTemaTuMKuM Ha YpOBHe OCHOBHOrO 00Llero o6pa3oBaHUs HamnpasieHo
Ha [OCTMXEHMe O0O6yvaloLMMUCA JIMYHOCTHbIX, MeTanpeAaMeTHbIX W MNpeAMETHbIX
06pa3oBaTesibHbIX Pe3yNbTaToB 0CBOEHUA Y4ebHOro npesimera.

JIMYUHOCTHbIE PE3YJIbTATDI

B pe3ynbTaTe U3yuyeHUs MaTEMATUKM Ha YPOBHe CpeAHero obLiero o6pa3oBaHus
y obyuatoulerocst 6yayT chopMUpOBaHbl CNeayoLLMe MTMYHOCTHbIE Pe3yNbTaThl:

1) rpaxgaHcKoro BoCNUTaHus:

C(hOPMMPOBAHHOCTb FPaXKAAHCKOW MO3MLMK 06yYatoLLEerocs Kak akKTUBHOMO U
OTBETCTBEHHOI0 4/leHa POCCUMCKOro 00LlecTBa, MpefCcTaB/ieHne 0 MaremaTuyecKux
OCHOBax (DYHKLMOHMPOBAHNA Pa3/INUHbIX CTPYKTYP, SBMEHWUIA, NpoLeayp rpaxaaHCKoro
obuiecTBa (BbI6OPbLI, ONPOCLI 1 APYroe), YMeHWe B3aMMOLENCTBOBaTb C COLMa/IbHbIMU
MHCTUTYTaMM B COOTBETCTBUN C MX PYHKUMUAMU U HA3HAYEHUEM;

2) NaTpMOTUYECKOro BOCNUTaHWS:

ChOPMMPOBAHHOCTb ~ POCCUMICKOM  TPaXKAaHCKOW — MAEHTUYHOCTW,  YBAXKEHUA
K NPOLW/IOMY W HaCTOAWEMY POCCUIACKOM MaTemMaTWKKW, LEHHOCTHOE OTHOLLEHKe
K AOCTMXXEHUAM POCCUMCKMX MaTeMaTMKOB WM POCCUMIACKON MaTemMaTMYeCKOW LLKO/fbI,
MCMOMb30BaHME 3TUX AOCTUXKEHUI B APYTUX HayKax, TEXHOMOMMSX, cthepax IKOHOMUKMN;

3) AyXOBHO-HPABCTBEHHOI0 BOCMUTAHUS:

0CO3HaHME [AYXOBHbIX LEHHOCTE POCCMICKOro Hapoda, ChOpPMUPOBAHHOCTb
HPABCTBEHHOIO CO3HaHMS, 3TMYECKOro TMOBEAEHMS,, CBSI3AHHOrO C MPaKTUYECKUM
MPUMEHEHNEM [OOCTMDKEHUIA HayKM W AeATENbHOCTbH YYEHOro, OCO3HAHME JINYHOIO
BKNada B MNOCTPOEHME YCTONYMBOIO OyAyLLEro;

4) 3CTETUYECKOro BOCMUTAHUS:

3CTETUYECKOE OTHOLUEHME K MWpYy, BK/IOYass 3CTETUKY MaTemaTuyeckKux
3aKOHOMEpHOCTEN, O0O0BLEKTOB, 3afay, pPeLUeHWI, pacCcyXAeHul, BOCMPUUMYMBOCTb
K MaTemMaTU4eckuUmM acnekTam pas/iMyHbIX BUAOB UCKYCCTBA;

5) hn3nyeckoro BoCnUTaHUS:

CPOPMMPOBAHHOCTb YMEHWUA MPUMEHATb MaTeMaTuUyecKue 3HaHMS B MHTepecax
340pOBOro ¥ 6Ge3onacHOro obpasa >XWM3HW, OTBETCTBEHHOE OTHOLUEHME K CBOEMy
340pOBbI0  (340pOBOE MUTaHWe, CcOanaHCUPOBAHHbLIN PEXMUM 3aHATUIA U OTAbIXa,
perynsapHas uanyeckas akTUBHOCTb), (JM3MYECKOe COBEPLUEHCTBOBaHWE MPU 3aHATUAX
CNOPTUBHO-0340POBUTENbHON AeATENIbHOCTLHO;

6) TPyaoBOro BOCMUTAHUSA:
FOTOBHOCTb K TPYy/y, OCO3HaHWE LEHHOCTM TPYAON06US, UHTEPEC K PasnnyHbIM
chepaMm  NPOGhecCUOHaNbHON  AesTeNbHOCTU, CBSI3aHHbIM € MaTemMaTMKon U eé

7
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NPUNOXEHMAMMW, YMeHMe COBepllaTb OCO3HaHHbI BbIGOP Oyaylleld npodeccun
N Pean30BbIBaTb COGCTBEHHbIE XXWM3HEHHbIE TMNaHbl, TFOTOBHOCTb U CMOCO6GHOCTbL
K MaTeMaTMYecKoMy 06pa30BaHMI0 U CamMO06pPa30BaHNIO Ha MPOTSHKEHWUN BCEI XKU3HMU,
FOTOBHOCTb K aKTMBHOMY Y4YacTUIO B PELLUEHMM MPaKTUYeCKMX 3afad MaTemMaTuyeckol
HanpaB/IEHHOCTW;

7) 3KOI0OMMYECKOro BOCNUTaHUSA:

C(hOPMMPOBAHHOCTb 3KONIOMMYECKON KyNbTypbl, NOHUMaHWE BAUAHUS COLMaNbHO-
9KOHOMMYECKMX MPOLECCOB Ha COCTOSHME MPUPOAHOIA M CoUManbHOM cpeapl, 0CO3HaHWe
rnobasibHOro Xapakrepa 3KOJIOFMYECKNX MpobieM, OpueHTauus Ha MpYMeHeHue
MaTeMaTMUeCKMX 3HaHWIA AN pelleHns 3adad B 006/1aCTM  OKpyXKatollen cpefpl,
NNaHMpoBaHMe MOCTYMNKOB M OLUEHKN MUX BO3MOXHbIX MOCNEACTBUA NS OKPYXKatoLLen
cpefbl;

8) LeHHOCTN HayyYHOro No3HaHUA:

COPMUPOBAHHOCTb MUPOBO33PEHMUS, COOTBETCTBYIOLLErO COBPEMEHHOMY YPOBHIO
Pa3BUTUA HayKn M OOLLECTBEHHON MPAKTUKWU, NMOHUMaHWe MATeMaTUYeCKON HayKu Kak
cthepbl YeNOBEYECKON [eATeNIbHOCTW, 3TanoB eé pasBUTUA M 3HAYMMOCTU [/ pa3BUTUA
UMBWNM3ALMKN, OBNafleHVe A3bIKOM MaTeMaTUKU W MaTemMaTU4yecKoWh KynbTypoid
Kak  CpeACTBOM  MO3HaHWA  MWpa, TOTOBHOCTb  OCYLUECTBAATb  MPOEKTHYHO
M UcCnenoBaTesibCKyo LesTeNlbHOCTb MHAMBUAYa/ILHO W B Ipynne.

METAMNPEOMETHbIE PE3YJIbTATDI

B pesynbTaTe 0CBOEHMSI NPOrpaMMbl N0 MaTemMaTuKe Ha ypOBHE OCHOBHOIO 06Lero
0bpa3oBaHMs y 0byuvarowierocad 6yayT chopmMmpoBaHbl MeTarnpeaMeTHble pe3y/bTarhl,
XapaKTepusytoLmecs OBMafleHNeM YHMBepCasbHbIMU MO3HaBaTE/IbHbIMU AeACTBUAMN,
YHMBEPCaIbHbIMM KOMMYHUKATUBHbIMW ~ [AEACTBUSAMMU M YHUBEpPCaSIbHbIMU
PErynATUBHbLIMU AeACTBUAMU.

Mo3HaBaTe/NbHble YyHMBepPCanbHble YyYebHble AeiicTBUSA
BasoBble Nornyeckme fencTemsa:

BbIBNSTb U XapaKTepU30BaTb CYLUECTBEHHbIE MNPU3HAKM  MaTeMaTUUeCKMX
0OBEKTOB, MOHATWIA, OTHOLUEHUI MeXAY MOHATMAMMK, (OPMYNMPOBaTh OnpefeneHus
MOHATWIA, yCTaHaBMMBaTb CYLLECTBEHHbIA MPU3HaK KnaccuuKauum, OCHOBaHMS
AN 0606LLEHNS 1 CPABHEHWS, KPUTEPUI NPOBOAMMOIO aHa/n3a;

BOCMPUHUMATb, (hOPMYNNPOBaTb U NPE06Pa30BbIBaTh CYXXAEHUS: YTBEPANTENbHbIE
W OTpULaTENbHbIE, eAVHUYHbIE, YaCTHble U 00LLME, YCNOBHbIE;

BbISIBNSATb MaTemMaTWYeckne 3aKOHOMEPHOCTW, B3aMMOCBS3M W NPOTUBOPEUNS
B (haKTax, [aHHbIX, HAOMIOAEHNUSX W  YTBEPXAEHUAX, MpeanaraTtb  KpUTepum
ON51 BbISIBIEHWUS] 3aKOHOMEPHOCTeli 1 NMPOTUBOPEUNA;

Aenatb BbIBOAbI C NCMOMb30BaHWEM 3aKOHOB NOTUKW, AeAYKTUBHbLIX U UHAYKTUBHbIX
YMO3aK/Il0UeHUIA, YMO3aKOUeHWIA MO aHanorum;
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MPOBOAWTbL CaMOCTOATE/IbHO [0Ka3aTeNbCTBa MaTeMaTUYeCKUX YTBEePXKAeHWIA
(MpsiMble M OT MPOTMBHOIO), BbICTPaMBaTb aprymeHTauuto, MPUBOAUTL MPUMEpbI U
KOHTPNpYMepbl, 060CHOBbLIBATb COOCTBEHHbIE CYXXAEHUSA U BbIBOAbI;

BblOMpaTh Cnocob pelleHns y4yeGHOW 3afaum (CpaBHMBaTb HECKO/IbKO BapuaHTOB
pelleHuns, BblbupaTb Havbonee NOAXOAALWMIA C YH4ETOM CaMOCTOATENIbHO Bblfe/IEHHbIX
KpUTEPWEB).

BasoBble nccnegoBartenibCKue AefcTBUSA:

MCMOMb30BaTb  BOMPOCbI  KaK  WMCCNeAoBaTeNbCKUA  UHCTPYMEHT  MO3HaHWS,
(hopmynMpoBaTb BOMPOCLI, (IMKCUpYHOLWMe MNpoTUBOpeYmne, npobnemy, ycTaHaBMBaTb
MCKOMOE W JaHHOE, (hOPMMPOBaTb rMNOTe3y, apryMeHTUPOBaTb CBOO MO3MLNIO, MHEHWE;

MPOBOAWUTL CaMOCTOSATE/NIbHO  CM/aHMPOBAHHbIA  3KCMNEPUMEHT, UCCNefoBaHme
N0 YCTaHOBNEHWUKD OCOGEHHOCTEN MaTeMaTMyecKoro 060bLEeKTa, SIBMEHMSs, npoLecca,
BbISIB/IEHUIO 3aBUCUMOCTEN MeXAy 06beKTamn, SBNEHUAMK, npoueccamu;

CaMOoCTOATENbHO  (hOPMYNIMPOBaTb 0006LLUEHNS W BbIBOAbI MO  pe3y/bTaram
NpoBeAEHHOro HabnaeHNs, UCCnefoBaHns, OUeHMBaTb [JOCTOBEPHOCTb MOJYYEHHbIX
pe3ynbTaToB, BbIBOLOB M 0606LLEHNIA;

MPOrHoO3MpoBaTb  BO3MOXHOE pa3BUTMe Mpouecca, a Takke BblABUraTb
NPeAnonoXeHNs 0 ero pasBnTM B HOBbIX YCOBUSIX.

PaboTta ¢ nHjopmaymen:

BbISIBNATb AeDMUUTLI MHPOPMaLMK, AaHHbIX, HEOBXO0AMMbIX AN8 OTBETa Ha BONPOC
M ONS pelleHns 3afaun;

BblOMpaTb MH(OPMaLMIO U3 WCTOYHMKOB pPasfMYHbIX TWUMOB, aHaM3MpPOBaTb,
CUCTEMATU3NPOBATb U MHTEPMPETUPOBaTb WH(OPMALMIO PasfIMYHbIX BMAOB U (HOpM
NpeAcTaBNeHNS;

CTPYKTYpupoBaTb UHMOpMaLMIO, NPeACcTaBNATb €8 B  pa3fIMyHbIX  opmax,
WNIIOCTPUPOBATL FparyecKu;

OLEHMBaTb HaAE&XHOCTb MH(OpPMaLUMM N0 CaMOCTOATENIbHO CHHOPMY/IMPOBAHHbLIM
KpuTepusam, ChopmMynMpOBaHHbIM CaMOCTOSATENLHO.

KoOMMYHUKaTUBHbIE YHMBeEpPCasibHble y4ebHble 4eCTBUA:

BOCMPUHMMATL W  (hOPMYNNPOBaTL CYXKAEHWA B COOTBETCTBMU C YC/IOBUSAMU
N Uenamu 06LLEHNS, ACHO, TOYHO, FPAMOTHO BbIPaXaTb CBOK TOUKY 3PEHUS B YCTHbLIX U
MACbMEHHBIX TEKCTax, [aBaTb MOACHEHUA MO XOAY PeLleHus 3afadvn, KOMMEeHTMPOBaTb
MOMTyYeHHbIN pe3ynbTar;

B X04e 0OCYX[eHus 3afaBaTb BOMPOCbI MO CYLLECTBY OOCY>XAaeMoW Tembl,
NpobsiemMbl, pellaeMoii 3afayn, BbICKa3blBaTb WAEW, HaLENleHHbIe Ha MOWCK PeLLeHNS,
COMOCTaB/ATL CBOWM CYX[AEHWA C CYXAEHMAMU [pYyruMx Y4YaCTHWKOB Auasnora,
06Hapy>XuBaTb pasnnume U CXOLCTBO NO3NLUIA, B KOPPEKTHOW ¢opme (hopMynmpoBaThb
pa3Hornacus, CBOU BO3PaXKEHNS;

NnpeacTaBnATb pe3ynbTarbl  pelleHnus 3afayn, 3KCrMepumeHTa, WCCefoBaHus,
MpoeKkTa, CaMOCTOATE/IbHO Bbl6MpaTb (OpMAaT BLICTYN/EHMS C  Y4Y8TOM  33jad
npe3eHTaLumM 1 0COOBEHHOCTEN ayLnUTOpUN.



depepanbHas paboyas nporpamma ! MaTtematunka. 10-11 knaccbl (6a30Bblii YPOBEHD)

PerynsaTuBHbIe YHMBepPCasibHble YyY4ebHble AeNCTBUSA
CamoopraHumnsauyms:

COCTaBNATb M/1aH, ITOPUTM PeLLeHNs 3aaa4n, BblorpaTb Cnocob peLleHns ¢ y4EToMm
NMEKOLMXCA  PECYPCOB W COOCTBEHHbIX  BO3MOXHOCTEW, apryMeHTUpPOBaTh U
KOPPEKTUPOBaTb BapuaHTbl PELLEHWNIA C YYETOM HOBOW MH(opMaLmu.

CaMOKOHTPO/1b, 3SMOLNOHA/IbHbIA UHTENNEKT:

BfafeTb HaBblkamy MO3HaBaTe/bHOW Pet/ieKCMN Kak OCO3HaHUS COBEpLUAEMbIX
[EeACTBUIA N MbIC/IUTE/IbHBIX MNPOLECCOB, WX Pe3ynbTaToB, B/afeTb Ccrocobamu
CaMOrMpoBEPKN, CaMOKOHTPO/IA Mpouecca W pesynbTata pelleHns MaTemMaTUy4ecKol
3agaun;

npeaBUAeTb TPYAHOCTW, KOTOPble MOTYT BO3HWKHYTb MNPU  PeLeHnn 3agayu,
BHOCUTb KOPPEKTVBbI B [eATe/IbHOCTb Ha OCHOBE HOBbIX OOCTOATENbCTB, [aHHbIX,
HaOeHHbIX OLUMOOK, BbISIBNIEHHbLIX TPYAHOCTENR;

OLeHMBaTb COOTBETCTBME pe3ynbTata LUenm W YCNOBUAM, OOBACHATb MPUYUHBI
LOCTUXKEHUSA WU HEAOCTUXKEHNA Pe3ynbTaToB AeATeNIbHOCTU, HAXOANTb OLLUMOKY, AaBaTb
OLLEHKY NPUOBPETEHHOMY OrbITY.

CoBMeCTHas [eATeNIbHOCTb:

MOHMMAaTb M UCMOJb30BaTb NPENMYLLECTBA KOMaHAHON N NHAMBUAYANTbHON paboThl
Npyv  peleHnn y4yebHbIX 3afa4y, NPUHMMATL LeSb  COBMECTHOM  [eATeNbHOCTH,
NNaHMpoBaTb OpraHU3auuio COBMeCTHOW paboTbl, pacnpefensdt Buabl paborT,
[orosapmeaTtbCs, 06CYXAaTb npouecc M pesynbtar paboTel, 0600WaTb MHEHUS
HECKObKNX NI0AEN;

yyacTBOBaTb B TIpynmnoBbIX Qopmax paboTbl (06CYyXKAeHWUA, OOMEH MHEHWNA,
«MO3rOBble LUTYPMbI» U UHbIE), BbINOMHATL CBOKO YacTb PaboTbl 1 KOOPAMHMPOBATL CBOU
[EeNCTBUSA C APYTMMM YfleHaMU KOMaH[bl, OLleHMBaTb Ka4yecTBO CBOEro BKafa B 06LniA
MPOAYKT N0 KPUTEPUAM, CHOPMY/IMPOBAHHLIM Y4aCTHUKaMu B3aMOLENCTBUS.

NMPEOMETHbBIE PE3YJIbTATbI

MpeameTHbIE pe3y/nbTaTbl OCBOEHWS MNPOrpamMMbl MO MaTeMaTUKe Ha 6a30BOM
YPOBHe Ha YpOBHe CpeAHero o6Lero o6pasoBaHVs npefcTaB/ieHbl Mo rogaM 06yuyeHus
B paMKax OT/Ae/bHbIX Y4YeGHbIX KYpPCOB B COOTBETCTBYIOLMX pasaenax nporpaMmbl
Mo maTemaTtykKe.
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PEANEPAJTIBHAA PABOYAA NMPOIMPAMMA YUEBHOIO KYPCA «AJIIM EBPA
N HAYHAJTA MATEMATUNYHECKOI' O AHAJTN3A»

NMOACHUTEJIbHAA 3ATTMCKA

YuebHbIil Kypc «Anrebpa 1 Havyana maTeMaTUYeCKOro aHan3a» SBASETCA OAHUM
M3 Hambosnee 3HaYMMbIX B Mporpamme cpefHero obuiero o06pas3oBaHus, MOCKOSbKY,
C OAHOI CTOPOHbI, OH 06ecneymBaeT MHCTPYMEHTa/IbHYHO 6a3y A1 M3yyYeHUs BCeX
€CTeCTBEHHO-Hay4HbIX KypcOB, a C [ApYyronW CTOPOHbI, (HOPMUPYET JIOrMyecKoe
N abCTpPaKTHOe Mbil/ieHe 06y4arolWmxca Ha YpOBHE, HeOOXOAMMOM [N OCBOEHWS
y4ebHbIX KYpPCOB MH(OPMATUKK, OOLLECTBO3HAHWSA, UCTOPUKM, CNOBECHOCTU. B pamkax
yuyebHOro Kkypca «Anrebpa M Hayana maTemaTM4yeckoro aHaimsa» obydaroumecs
OB/lafieBalOT YHMBEPCA/IbHBIM S3bIKOM COBPEMEHHOW HayKu, KOTopas (OpMynmpyeT CBOU
[JOCTUXKEHUSI B MaTemMaTnyecKoin qopme.

YuebHbIiA Kypc anrebpbl 1 HaYan MaTeMaTUYeCcKoro aHanm3a 3aknafblBaeT OCHOBY
A1 YCMEWHOro OBMafeHUS 3aKOHaMu  (U3UKK, XUMWUW, OMONOrMK, MOHUMaHUA
OCHOBHbIX  TEHAEHUMA  3KOHOMWKM N OOLLECTBEHHOM  XXWM3HW,  MO3BONSET
OPUEHTUPOBAaTLCA B COBPEMEHHbLIX LMMPPOBLIX W KOMMbIOTEPHBLIX TEXHOMOMUSX,
YBEPEHHO WCMO/b30BaTb WX B MOBCELHEBHOW >XU3HW. B TOXe Bpems OBnafeHue
abCTPaKTHbIMU W NOTUYECKN CTPOrMMM MaTEMaTUYECKMMMU KOHCTPYKUMAMU pa3BuBaeT
YMEHVWEe HaxoguTb 3aKOHOMEPHOCTW, O06O0CHOBbLIBATb WCTUHHOCTb  YTBEPXKAEHMS,
ncnonb3oBaTb 0606WEHME W KOHKpeTM3auuto, abcTparmpoBaHMe W aHasloruio,
(hopMUpyeT KpeaTMBHOE M KPUTUYECKOE MbILLieHne. B xoge nsyyeHus anrebpbl 1 Havan
MaTeMaTMUYeCcKOro aHaimsa Ha YpoBHe cpefHero obuiero obpasoBaHus 06y4aroLimecs
MolyyatoT HOBbIN OMbIT PeLIeHnss NPUKNaAHbIX 3a4a4y, CamMoCTOATENIbHOrO MOCTPOEHUS
MaTeMaTUYECKUX MOLEeNein peanbHbIX CUTyauuidi W MHTepnpeTayum  MosyyYeHHbIX
PELUEHNI, 3HAKOMATCA C MpuMepamy maTemaTUYeCKMX 3aKOHOMEPHOCTEN B Mpupoje,
HayKe ¥ B UCKYCCTBE, C BblAalOLWNMUCH MaTEMATUYECKUMW OTKPLITUAMU U UX aBTOPaMU.

Y4yebHbIA Kypc anrebpbl W Hayasl MaTemMaTM4yeckoro aHanmMsa o6nagaet
3HaUUTE/IbHbIM  BOCNUTATENIbHBIM  MOTEHLUMaNOM, KOTOpbIA peanu3yeTcsd Kak uyepes
yuyebHbIi MaTepuan, cnocobCTBYHOLWMI (HOPMUPOBAHNIO HAYYHOrO MUPOBO33PEHNS, TaK
N 4epe3 cheUnPUKYy Y4ebHON [eATeNbHOCTKN, TPeoOyloWehn CcaMOCTOATENNbHOCTH,
aKKypaTHOCTW, MNPOAO/MKUTENbHON KOHLUEHTpaUuM BHUMAHUA U OTBETCTBEHHOCTW
3a MOMyYeHHbI pe3ynbTar.

B ocHOoBe MeTOAMKM 06yYeHWs anrebpe M Hayanam MaTemaTMyeckoro aHaamsa
NeXUT AeATeNIbHOCTHbIA NPUHLKN 06yYeHNS.

B cTpyKType nporpammsl Mo anrebpe 1 Hayanam aHannsa Bbl4eNatTCca cnefytoLme
CO/lEPXKaTeNbHO-METOANYECKME NIMHUKU:  «Yucna W BbIMUCTEHUS», «DYHKUUM ”
rpagukm», «YpaBHEHWSI W HepaBeHCTBa», «Hauyana MaTemMaTU4YecKoro aHanmsa»,
«MHOXecTBa W JflorMKa». Bce OCHOBHble COAepXXaTe/SlbHO-MeTOAMYECKME IMHUN
M3yyaloTCs Ha NPOTSHKEHUMM ABYX JNleT O00yYeHMs Ha YPOBHe CpPeAHero o6Lero
06pa3oBaHns, eCTeCTBEHHO AONOMHAA Apyr Apyra v NOCTEMEHHO HacbllWascb HOBbIMY

n
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Temamn 1 pasgenamu. [JaHHblil yUYeOHbIA Kypc ABMSETCA WUHTErpaTUBHLIM, MOCKOJIbKY
00beAnHseT B cebe cofepXkaHWe HECKONbKMX MaTeMaTUYecKUx AUCUUMAUH: anreobpa,
TPUrOHOMETPUS, MaTeMaTUYECKNIA aHan3, Teopusi MHOXECTB U apyrue. Mo mepe Toro
Kak oby4arolmecs OBafeBalOT BCE 60/ee LUMPOKMM MaTeMaTUYeCKMM annapaTom,
Yy HWUX MocnefoBaTeslbHO (hOPMUPYETCA U COBEPLUEHCTBYETCA YMeHMe CTPOoUTb
MaTemMaTuyeckyto MOfeNb peasibHOW CUTyauuu, MNPUMEHSATb 3HAHWSA, MOJlyYeHHble
B y4ebHOM Kypce «Anrebpa M Havana MaTteMaTU4ecKoro aHanmsa», [ANA pelleHus
CaMOCTOATENbHO  CHOPMY/IMPOBAHHOW  MaTeMaTU4yeckoh  3afjauv, a  3aTeM
MHTEPNPeTUpoBaTh MOJyYeHHbI pe3y/bTar.

CopaepxaTenbHO-METOAMYECKas NIMHUA  «Yucna U BbIMUCNEHWS»  3aBepLuaeT
(hopMMpOBaHNe HaBbIKOB WCNONb30BaHWS [EeACTBUTENbHbIX 4uUCe/l, KOTOpoe Oblno
HayaTo Ha YypOBHE OCHOBHOro 06Lero obpas3oBaHus. Ha ypoBHe cpefHero o6Liero
06pas3oBaHns 0CO60e BHUMaHUe yaenseTcs POPMUPOBaHUIO NMPOYHbIX BbIYUCINTENbHBIX
HaBbIKOB, BK/IlOYalOWMX B CebA WCNoNb30BaHWe pPas/IMyHbIX  (YOpM  3anucu
LeCTBUTENbHOIO YnCna, YMEHVE pauvoHa/IbHO BbIMONHATL AEACTBUA C HUMW, [Lenatb
MPUKNAKY, OUeHMBaTb pesynbrar. O6yuarolmecs nosy4vyarT HasblKM MPUGIMKEHHBIX
BbIYUCNEHWNIA, BbINONHEHNS AENCTBUIA C YMCamu, 3anmcaHHbIMU B CTaHAAPTHON (hopme,
MCMO/Ib30BaHMSA MaTeMaTMUYeCKUX KOHCTaHT, OLEHMBAHUA YMCNOBBIX BblpaXKeHUM.

CogepxatefibHasd  /IMHUA  «YpaBHEHWA ~ U HEPABEHCTBa»  peasin3yeTcs
Ha NPOTSXKEHUM BCEro 0by4YeHWs Ha YPOBHE CpefHero obLuero obpa3oBaHUs, MOCKO/bKY
B KXOOM pasfene nporpaMmbl MpeLyCMOTPEHO peLUeHMe COOTBETCTBYIOLLUMX 3a4au.
ObyuyaroLmecs 0BflafleBalOT PasINYHBIMKA METOAMU PeLUeHNs LEeNbIX, PauyOHaNbHBbIX,
MppaLMOoHa/IbHbIX, MOKa3aTe/bHbIX, IOrapUIMUYECKNX N TPUTOHOMETPUYECKMX YPaBHEHW,
HEpPaBEHCTB N UX cUCTeM. [MoyYeHHbIe YMEHWNS UCMO/b3YHTCA MPU UCCNef0BaHUM (YHKLNIA
C MOMOLLBIO NPOM3BOAHOW, peLUeHUM MNPUKNagHbIX 3afa4 W 334a4 Ha HaxoxpaeHue
HanbOMbLUMX W HaMMEHbLUMX 3HAYeHUA (yHKUMK. [laHHas cogepykaTesibHad HUS
BK/IIOYaeT B CebA Takke (HOPMUPOBaHUE YMEHWIn BLINOMHATL PacyéTbl MO (opmysiam,
npeobpas3oBaHNA LEMbIX, PaUMOHaIbHBIX, WPPaLMOHa/IbHBIX U TPUrOHOMETPUYECKUX
BbIP&XKEHWI, a TakkKe BbIPKEHUIA, COAepXalyx CTeneHW W forapudmsl. Bnarogaps
M3y4eHMO  asrebpaMyeckoro  marepuasia  NPOUCXOAUT  fasibHeillee  pa3BUTMe
a/ITOPUTMUYECKOTO U abCTPaKTHOrO MbILLIEHNA 06Y4atoLWMXCs, (DOPMUPYIOTCA HaBbIKM
LeOYKTVBHbIX PacCyXfaeHun, paboTbl C CUMBO/IbHbIMK  JOPMamK, NpPeLCTaBNeHNs
3aKOHOMEPHOCTEN M 3aBUCMMOCTeN B BUE PaBEHCTB W HepaBeHCTB. Asnrebpa npesnaraet
3P(EKTUBHBbIE MHCTPYMEHTbLI 1S PELLeHUs NMPaKTUYECKMX U eCTeCTBEHHO-HAYUHbIX 3a4ad,
Harns4HoO JEMOHCTPUPYET CBOM BO3MOXHOCTU KaK 5i3blKa HayKW.

CopepXaTenbHO-MeToANYecKass NNMHUA  «DYHKUMKM U TpadiMKu»  TECHO
nepensieTaeTcs ¢ APYruMu JIMHUAMU y4ebHOro Kypca, MOCKO/IbKY B KakOM-TO CMbIC/e
3a0aéT  NocCnefoBaTe/IbHOCTb  U3y4YeHus matepuana.  /I3yyeHume  CTEMeHHOMW,
nokasaTe/bHON, NI0rapuMMUYecKOn U TPUrOHOMETPUYECKUX (DYHKLUIA, UX CBOMCTB U
rpavkoB, UCMOMb30BaHWE (YHKUMA [N pelleHns 3afad U3 Apyrux yyebHbIX
NpeLMeTOB U peaslbHOW XM3HM TECHO CBA3aHO Kak C MareMaTuyeCcKUM aHan3oM, Tak v
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C pelleHneM YypaBHEHWI W HepaBeHCTB. [pu 3TOM 6ONbLUIOE BHUMaHWE YAenseTcs
DOPMUPOBAHNIO YMEHWUA BblpaXaTb (OPMYynamMn 3aBUCMMOCTI MEXAY PasnnyHbIMU
Be/IMYMHAMWN, WCCMeAoBaTb MOMYyYeHHble (YHKUWUW, CTPOUTbL WX rpaduku. Martepuan
CoAepXXaTe/lbHOM JIMHUM HalefleH Ha pasBUTMEe YMEHWA N HaBbIKOB, MO3BOJAKOLLINX
BblpaXkaTb 3aBUCMMOCTW MeXAy BefnyMHaMu B pas/IMyHOW (hopMe: aHa/IMTUYECKOW,
rpamMyeckoin 1 cnosecHol. Ero nsyyeHme cnoco6CTByeT pa3BUTUIO a/irOPUTMUYECKOTO
MbILEHNS, cnOCOBHOCTU K 0606LLEHNIO M KOHKPETU3ALMUW, UCMOb30BaHNIO aHAMIOMUiA.

CofepxartenbHad MHUA  «Havana maremMaTU4yeckoro aHanmsa»  Mo3BONSeT
CYLLECTBEHHO pacwmpuTb KpPyr Kak MmaTemMaTuyeckux, TaK W NpUKNagHbIX 3afad,
[JOCTYMHbIX 00yyalowmmes, y KOTOPbIX MOSABASAETCA BO3MOXHOCTb WCCNEfoBaTb U
CTPOUTb rpaimkn (DYHKLUMIA, onpenensitb MX HambosbluMe M HaMMeHbLUME 3HAYeHMS,
BbIUMCAATL Nowaan ¢uryp M 06bEMbI Tesl, Haxo4uTb CKOPOCTU U YCKOPEHUS
npoueccos. CopepxxartesibHasd JIMHUA OTKPbIBaeT HOBble BO3MOXXHOCTU MOCTPOEHUS
MaTeMaTUYeCKMX MOAENen peasbHbIX CUTYaLMin, HAaXOXAEeHWUS Haunyudllero peLleHus
B MNPUKNagHbIX, B TOM 4UCNe COLUMAIbHO-3KOHOMMWYECKUX, 3afjadax. 3HaKOMCTBO
C OCHOBamMy MaTemMaTM4yeCKOro aHasv3a Crnocob6CTBYeT pas3BUTUIO abCTPaKTHOro,
(hopMasibHO-I0rMYECKOr0 M KPeaTUBHOIO  MbILWIEHNSA,  (DOPMUPOBAHUIO  YMEHWI
pacrno3HaBaTb MPOSAB/IEHNA 3aKOHOB MaTeMaTWKW B Hayke, TeXHUKE W WCKYCCTBe.
OO6yuvatoLmecs y3HatoT O BbIJAIOLLMXCA pe3yfibTartax, MOoAyYeHHbIX B XOfe pa3BUTUA
MaTeMaTUKM Kak HayKu, 1 UX aBTopax.

CofepxatenibHO-MeToANYeCKas NMHMA «MHOXeCcTBa M JIOTMKa» B OCHOBHOM
MOCBSILLEHa 3/1EMEHTaM TeopyM MHOXECTB. TeopeTUKO-MHOXECTBEHHbIE MPeACTaBNeHNs
MPOHM3bIBAOT BeCb KypC LIKO/bHOW MaTemMaTuku W npegfaraloT  Hambonee
YHUBEPCa/IbHbIN A3bIK, 00beAVHAIOWNIA BCe pasfenbl MaTeMaTUKU U eé NPUNIOXEHWA,
OHW CBA3bIBAIOT pa3Hble MaTreMaTU4ecKue AUCUUMAUHBLI B eAMHoe Lenoe. lo3aTomy
B&XKHO [1aTb BO3MOXHOCTb 06Yy4atoLLEeMyCsi MOHUMAaTb TEOPETUKO-MHOXECTBEHHBIN A3bIK
COBPEMEHHOW MaTeMaTUKK U UCMOMb30BaTb ero A8 BblpaXXeHWUs CBOUX MbIC/EN.

B yyebHOM Kypce «Anrebpa v Hayana maTemaTMyeckoro aHainsa» MnpucyTCTBYOT
TaKXXe OCHOBbl MaTemaTu4yeckoro MoAe/iMpoBaHUs, KOTOpble NMpu3BaHbl CHOPMUPOBaTb
HaBblKM MOCTPOEHUA MOfENen peasibHbIX CUTyauuid, WCCNeLOBaHUA 3TUX MOJesNen
C MOMOLLbK arnnapata anrebpbl M MaTeMaTUYecKOro aHaiMsa W WHTeprpeTauun
MOJlYYEHHbIX pe3ynbTaToB. Takue 3afaHus BrJeTeHbl B KaXAblA U3  pa3fenos
nporpaMmbl, TMOCKO/IbKY BeCb Marepuan y4yebHOro Kypca LWMPOKO WCMNONb3yeTca
019 pelleHns NpuKnagHbiX 3afad. [Mpu pelleHUy peanbHbIX MNPaKTUYECKUX 3ajad
obyuvarolmecs pas3BmBatOT HabMOAATENbHOCTb, YMEHWE HaxOoAWTb 3aKOHOMEPHOCTW,
abcTparmpoBartbCs, UCMOMb30BaTb  aHalormMio, 0606Warb M KOHKPETU3MPOBaTb
npobnemy. [eATeNbHOCTb MO (POPMUPOBAHUIO HaBLIKOB PELLUEHUA MPUKNALHbIX 3aad
OpraHu3yeTca B MpoLecce U3yyeHUs BceX TemM Y4eBHOro Kypca «Anrebpa u Hadvana
MaTeMaTUYecKoro aHaim3ax».

O6Lee YnCNO YacoB, PEKOMEHOBAHHbIX A5 M3yyYeHUs Y4ebHOro Kypca «Anrebpa
M Hayana mMaremMatunyeckoro aHaimsa», - 170 vacos: B 10 knacce - 68 yacoB (2 4aca
B Heento), B 11 knacce -102 yaca (3 yaca B Hefjenio).
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depepanbHas paboyas nporpamma | Matematvka. K) 11 knaccbl (6a30Bblil YPOBEHb)

COAEP>XAHWVE OBYUYEHUNA

10 KJ1IACC
Uwncna v BbluncneHns

PaunoHanbHble umcna. OObIKHOBEHHble W [eCATUYHbIE  ApO6M, MPOLEHTHI,
GecKOHeYHble nepuognyeckue apobu. ApugmeTryeckne onepauum C paLyoHaIbHbIMU
yncnamu, nNpeobpasoBaHNs YMCNOBbIX BbIPXXEHWIA. MprMeHeHVe ApobGeil 1 NPOLEHTOB
ANS1 peLleHmnst NPUKNafgHbIX 3afay U3 pas/inyHbIX 0Tpacnen 3HaHU 1 peasibHOM YXNU3HM.

[JeicTBuTenbHble  yncna.  PauuoHanbHble Y MppauMOHa/ibHble  YuCha.
ApvmeTuyeckme ornepaummM € AeACTBUTENIbHbIMK  yucnamu.  MpubnmxEHHble
BblUMC/IEHMS, NpaBuia oOKPYrieHns, NPUKNLKa N OLEHKa pe3y/bTaTa BblYUCEHNIA.

CTeneHb C UenbiM rokasatenem. CTaHgapTHas gopma 3anucu AencTBUTENbHOTO
ynmcna. Mcnonb3oBaHue NOAXOAAWEA  (DOPMbl  3aMUCU  [AeACTBUTENbHbIX  YMCen
ON9 peLleHns NpakTUYecKnx 3afay v npesicTaBneHns AaHHbIX.

Apr(METNYECKNIA KOPEHb HaTypasibHOW CcTeneHun. [leicTBus ¢ apuMeTUYECKUMU
KOPHAMMW HaTypasibHOW CTEMEeHW.

CVHYC, KOCMHYC W TaHreHC YMUCN0BOro aprymeHta. APKCUHYC, apKKOCKHYC,
apKTaHreHC YKCI0BOrO aprymMeHTa.

YpaBHeEHNA N HepaBeHCTBa

ToxXpaecTBa v TOXAECTBEHHbIE Npeobpa3oBaHus.

MpeobpaszoBaHue TPUTOHOMETPUYECKUX BbIpaXKEeHUI. OCHOBHbIe
TPUrOHOMETPUYECKUe PopMy/ibl.

YpaBHeHME, KOpeHb YypaBHeHMA. HepaBeHCTBO, peLLeHMEe HepaBeHcTBa. MeTopj
NHTEPB&a/IOB.

PelueHne LenbIX 1 4PO6HO-paLMOHabHbIX YPaBHEHWUIA N HepaBeHCTB.

PelleHne MppauroHa/ibHbIX YPaBHEHUIA N HEPABEHCTB.

PeLleHne TPUrOHOMETPUYECKUX YPaBHEHWIA.

MprYMeHeHNe ypaBHEHWUIA 1 HEPABEHCTB K PELLEHMIO MaTeMaTUYECKNX 3afa4 1 3adaq
U3 pas3INYHbIX 061acTen HayKn 1 peasibHON XU3HN.

DYHKLUNN N TpaduKm
dyHKUMA, cnocobbl 3adaHusa yHKuun. Fpagmk (yHKuMW. B3ammMHO obpaTHble

hyHKUNN.
O6nacTb ornpegeneHnss M MHOXECTBO 3HaYeHW GyHKUMKM. Hynm  dyHKUuN.
[MPOMEXYTKM 3HaKOMOCTOAHCTBA. YETHbIE Y HEYETHbIE (DYHKLMN.

CTeneHHast (PYHKUMA C HaTypaJbHbIM W UenbiM MNOKasaTeneM. EE cBolicTBa U
rpacmk. CBolicTBa M rpaimK KOPHS N-0i CTEMEHN.

TpuroHoMeTpryeckas OKPYXXHOCTb, OnpefeneHne TPUroHOMETPUYECKUX (HYHKLIWIA
UMCMIOBOrO aprymeHTa.
Hauyana maTtemMaTnyecKoro aHanmsa

MocnenoBaTeNlbHOCTK, CMOCOObI 3afjaHnst MocneaoBaTeslbHOCTell. MOHOTOHHbIE
nocneaoBaTeIbHOCTH.
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depnepanbHas pabodas nporpamma IMartemaTtuka. 10-11 knaccbl (6a30Bblii YPOBEHb)

ApumeTnyecKas W reomeTpuyeckas nporpeccun. BbeckoHeyHO YObliBaroLLas
reomeTpuyeckas nporpeccus. CymMma OGECKOHEYHO YObIBatoLLlel reoOMETPUYECKON
nporpeccuun. ®opmMyna CnoXHbIX NPOLEHTOB. Crnonb30BaHMe NPorpeccun 4na peLleHns
peanbHbIX 3a4a4 NPUKNALHOrO Xapakrepa.

MHoXecTBa 1 nIornKa
MHOXeCTBO, OnepauuMnm HaL MHOXecTBamu. [uarpammbl  Jiinepa-BeHHa.
[MpymeHeHne TeopeTUKO-MHOXECTBEHHOrO annapata AN OMNUCaHusA  peasibHbIX
MPOLECCOB Y ABMIEHUIA, MPU pPeLleHnn 3aa4y u3 Apyrux yyebHbIX npesmeToB.
OnpepeneHve, Teopema, CneAcTBue, N0Ka3aTeNbCTBO.

11 KNACC

Uuncna v BblUNCNEHNS
HaTypanbHble 1 Lenble uicna. Mpu3Hakn AeNUMOCTY LEeMbIX YNCEN.
CTeneHb C paLyoHa/bHbIM MoKasaTeneM. CBOMCTBA CTEMEHM.
Norapugm yncna. JecaTuuHble 1 HaTypasbHble NorapugMbl.

YpaBHEHUS N HepaBeHCTBa

Mpeobpa3oBaHMe BbipaXKeHWIA, COAEPXKaLLNX norapmudMbl.

Mpeobpa3oBaHMEe  BbIPAKEHWI, coAepXXallMxX CTEMEeHW C  pauunoHaibHbIM
rokasaresem.

MpuMmepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[MokasaTe/bHble YpaBHEHNA U HEpaBEHCTBaA.

JNorapmdmMmyeckme ypaBHEHUS U HEPABEHCTBA.

CuCTeMbl NMHENHBLIX YpaBHEHWI. PelleHMe MpUKNagHbIX 3adad C MOMOLLbHO
CUCTEMbI JINHENHbIX YPaBHEHUIA.

CuUCTeMbI 1 COBOKYMHOCTU paLMiOHaNbHbIX YPaBHEHUI 1 HEPaBEHCTB.

MpUMeHeHNe ypaBHEHWI, CUCTEM W HEPABEHCTB K PELUEHMIO MaTeMaTUYecKuX
3afa4 1 3aay 13 pasMUHbIX 061acTell HayKu 1 peanbHOM XU3HMW.

PYHKUMN U TPpadinKn

®yHKunA. TMepuopnyeckune QyHKUMKU. T1POMEXYTKM MOHOTOHHOCTU (PYHKLMN.
MakcuMmyMbl ¥ MUHUMYMbI (OYHKLMKW. Hanbosbliee 1 HavMeHbLLee 3HaYeHne yHKUUn
Ha MPOMEeXYTKe.

TpuroHoMeTpuyeckmne yHKLMKN, NX CBOMCTBA U rpatinKu.

Moka3saTenbHas u norapumuyeckas MyHKUUK, UX CBOMCTBA U TpafuKu.

cnonb3oBaHue rpaMkoB PYHKUNUIA 4015 PELLEHUS YPaBHEHNIA Y TMHEAHbIX CUCTEM.

Ncnonb3oBaHne rpauikoB  (OYHKUMIA 4N WUCCMefoBaHWA  MPOLLECCOB U
3aBUCMMOCTel, KOTOpble BO3HWKAKT MpW peLleHnn 3afady u3 Jpyrux y4debHbIX
NpeLMETOB U peasibHOM YKU3HW.

Hauana matemaTnyeckoro aHanmnsa
HenpepbiBHbIE PYHKUMKX. MeTOA UHTEPBANOB A1 PELLEHNS HEPABEHCTB.
MponssogHas PYyHKUUN. TeOMEeTPUUECKNIA N PU3NYECKNIA CMbIC/T MPOU3BOAHONA.
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depgepanbHas paboyas nporpamma !Matematuka. 10 !! knaccbl (6a30Bblii YPOBEHbB)

Mpon3BOAHbIE 3/IEMEHTAPHbIX (QYHKUMUA. POpMy/bl HaxXOXAEHMs MPOM3BOAHOM
CYMMbI, MPOU3BEAEHNS W YACTHOIO (DYHKLMIA.

lMpMeHeHWe NPOM3BOAHOM K WCCMef0BaHUIO (PYHKUMA HAa MOHOTOHHOCTb W
3KCTpeMyMbl. HaxoxgeHne HambonbLIEro 1 HAMMEHBLLETO 3HAYEHNS (DYHKLM Ha OTPE3KE.

MpriMeHeHVe NPOM3BOAHONM A1 HAXOXAEHWUA HaUNyYLLero peLleHns B NpUKIagHbIX
3afiayax, 4N onpefeneHns CKOpoCTK mpouecca, 3a4aHHoro opMynon uam rpagmkom.

MepBoo6pasHas. Tabnuua NepBoobpasHbIX.

NHTerpan, ero reoMeTpuyecknin 1 (U3nM4ecknuin cmbicn. BblumcneHne wHTerpana
no hopmyne HbtoTOHa-/1ebHMLA.

NMPEOMETHDIE PE3YJIbTATbI

K KoHLy 06y4eHns B 10 Knacce 06y4atoLMiics NonyunT cneaytolime npeamMeTHbIe
pe3ynbTaThbl:

Yucna v BblUMCNEHNSA:

onepupoBaTb NOHATUAMU: PaLMOHAIbHOE U AeACTBUTENIbHOE YNCIO, 06bIKHOBEHHASA
W LecATUYHasA Apobb, MPOLEHTLI;

BbIMONHATL apUMETUYECKMe OnepaLuy C pauuvoHabHbIMU W AeACTBUTENbHBIMY
ymcnamu;

BbINOHATL NPUBAVKEHHBIE BbIYUCNEHWSA, UCMNOMb3YA Npasuia OKPYrneHus, aenatb
MPUKUAKY U OLEeHKY pe3y/ibTaTa BblYNCNEeHWN,

OrnepupoBaTtb MOHATUAMW: CTEMeHb C LefbIM MoKasaTenemM, CTaHZapTHas (opma
3anMcy  [enCTBUTENbHOIO YWCMa, KOPEeHb HaTypa/lbHOW  CTEMeHW, WCMo/b30BaTb
NOAXOAALLYHO (hOPMY 3annCK JeCTBUTENbHBIX YACEN [J1 PeLLeHNs NPaKTUYeCKnX 3ajau
W NPEeACTaB/IEHUA [AaHHbBIX;

OnepupoBaTb MOHATUAMU: CUMHYC, KOCMHYC W TaHreHC MpPOU3BONbHOIO Yrna,
MCMo/b30BaTh 3anMuCb MPOW3BOMLHOIO Yyrna 4yepes 06paTHble TPUTOHOMETPUYECKUE
yHKUNN.

YpaBHEHNA N HepaBeHCTBaA:

onepuvpoBatb  MOHATUAMMW:  TOXAECTBO, YpPaBHEHWE, HepaBeHCTBO,  LeNoe,
pauuoHasbHoe, WppauMoHaibHOe YpaBHEHWE, HepaBeHCTBO, TPUIOHOMETPUYECKOe
YpaBHEHMUE;

BbINOMHATL  NpPeobpa3oBaHMsi  TPUTOHOMETPUYECKUX  BbIPOKEHWA W pellaTb
TPUrOHOMETPUYECKUNE YPaBHEHNS;

BbINONHATL  NpeobpasoBaHUA  LefblX, pauuMoHasibHbIX W MppauvoHabHbIX
BbIP&XKEHWIA W pellaTb OCHOBHble TUMbl LebIX, pauuMoHaIbHbIX W MppaLMoHaIbHbIX
YPaBHEHWNIA N HEPABEHCTB;

NMPUMEHATbL YPaBHEHWA W HepaBeHCTBA A1 PeLleHMs MaTemMaTUyecKux 3afdady U
3afjay 13 pas3IMYHbIX 061acTen HayKn 1 peanbHON XN3HW;

MOAENNPoBaThb peasibHble CUTyaUuMn Ha A3blKe anredpbl, COCTaB/ATb BbIPaXKeHUS,

YPaBHEHWs, HepaBeHCTBAa MO YC/MOBMIO 3afaun, WUCCMeAoBaTb MOCTPOEHHbIE MOAENN
C UCMO/b30BaHNEM annapata anreépsi.
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depepanbHas paboyas nporpamma j MatemaTnka. KM 1knacchl (6a30Bblli YPOBEHD)

DYHKUMN 1 rpadnKu:

onepuvpoBatb MOHATUAMM: (PYHKLMS, CNOCOObI 3afaHusd  yHKUUKW, 0651acTb
onpeAeneHns N MHOXeCTBO 3HAYeHUI (YHKUUK, TpauK QyHKLMKX, B3aUMHO 06paTHbIe
(hyHKLMK;

onepupoBatb MOHATUAMW: YETHOCTb W HEYETHOCTb (YHKUMKW, HYNM YHKUUN,
NMPOMEXYTKWN 3HaKOMOCTOAHCTBA;

MCMOo/Mb30BaTh rPativkn YHKUMIA ANA PeLLeHNs YpaBHEHWIA;

CTPOUTb W unUTaTb rpaPuKM NUHENHON QYHKUUKN, KBagpaTUYHOW (YHKLMK,
CTEMEHHOWN (DYHKUMW C LeNbIM NnoKasaTesnem;

MCMOMb30BaTh rpaPuky (YHKUWUIA AN UCCNefoBaHUA MPOLLECCOB M 3aBUCMMOCTEMN
npy pewweHnn 3agad U3 Apyrux yyeOHbIX NPeaMeTOB W peasibHOM XM3HW, BblpaXkaTb
(hopmynamu 3aBUCMMOCTU MEXAY BENNYNHAMM.

Hauana matemaTnyeckoro aHaamsa:

onepvpoBaTb  MOHATUAMMU: nocnefoBaTeNnbHOCTb,  apuMeTUyecKas "
reoMeTpuyeckasi Nporpeccuu;

onepvpoBaTb MOHATUAMU: GECKOHEYHO YO6bIBatoLas reomMeTpuyeckas nporpeccus,
CyMMa 6eCKOHeYHO YObIBatoLLeil reOMeTPUYECKON NPOrpeccun;

3a/laBaTb MOCNe0BATENbHOCTU Pa3INYHbLIMU CNoco6amu;

MCMONMb30BaTb CBOWCTBA MOC/MeA0OBaTe/IbHOCTEM W NPOrpeccuMii AN  pPeLleHus
peanbHbIX 3a4a4 NPUKNAAHOro XapakTepa.

MHOXeCTBa 1 NOruKa:
OMNepupoBaTh MOHATUSIMU: MHOXECTBO, OMNepaLun Haj, MHOXECTBaMK;
MCMONb30BaTh TEOPETUKO-MHOXECTBEHHbIA annapaT Ans ONucaHus peasibHbIX
MPOLLECCOB W SIBMEHWIA, NPX PeLeHnI 3aaa4 U3 ApYrux y4ebHbIX npeameToB;
OMepupoBaTh MOHATUAMU: OMNpeaeneHne, TeopemMa, CleACcTBUE, OKa3aTeNbCTBO.

K KoHLYy 00y4eHus B 11 Knacce 06yuvatoLimiica NonyunT cneaytoie npeaMeTHble
pe3ynbTaThl:

Uwncna n BblUUCNEHUSA:

onepupoBaTtb MOHATUAMU: HaTypasbHOe, Lefioe YMCIo, MCNONb30BaTh MPU3HAKM
[e/IMMOCTU LiefibIX YUCES, Pas3fioXKeHWe 4Ymucna Ha NpocTble MHOXUTENW A1 peLleHus
3afau;

ornepupoBaTb NOHATUEM: CTEMEHb C pauMoHaIbHbIM MOKa3aTenem;

onepvpoBaTb MOHATUAMW: NOrapudm  ymcna, [LeCATUYHbIE W HaTypasibHble
norapugmeil.

YpaBHEHUS N HepaBEHCTBA:

MPMMEHSATb CBOICTBA CTEMEHW [/ MpPeobpa3oBaHWs BbIPaXXEHWIA, OMEPMPOBaThH
MOHATUAMMW: MOKa3aTe/lbHOE YpPaBHEHWE W HEpPaBEHCTBO, peLlaTb OCHOBHbIE TWMbI
MokasaTe/lbHbIX YPaBHEHMWIA N HEPABEHCTB;

BbINO/IHATL NPeobpa3oBaHUS BbIPaXKEHWIA, COAEPXKaLLMX NOrapugmbl, ONepupoBaThb
MOHATMAMW: NIOrapupMNYECKOe YPaBHEHWNE W HEPABEHCTBO, PellaTb OCHOBHble TWMbl
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depepanbHas paboyas nporpamma | MatemaTtuka. 10-11 knaccbl (6a30Bblii YPOBEHD)

NnorapuMmYecKnX ypaBHeHN 1 HePaBEHCTB;

HaX04WTb PELIEHNs NPOCTENLLNX TPUTOHOMETPUYECKUX HEPABEHCTB;

onepvpoBaTb MOHATUAMW: CUCTEMA JIMHEMHbIX YPaBHEHWA W €€ peLleHue,
MCNOMb30BaTb CUCTEMY JIMHENHbIX YPaBHEHUI AN peLleHns NpakTUYecKnx 3afay;

HaXo4UTb peLleHns MNPOCTENLIMX CUCTEM W COBOKYMHOCTEW paLMOHabHbIX
YPaBHeHWI N HEPABEHCTB;

MOZLENNPOoBaTb peasibHble CUTYaLMM Ha A3blKe anrebpbl, COCTaBNATb BbIPAXKEHNS,
YpaBHEHWs, HepaBeHCTBA M CUCTEMbl MO YCNOBUIO 3afayu, WUCCNefoBaTb MOCTPOEHHbIE
MOZENu C UCMosib30BaHMEM annapara anrebpbi.

DYHKUNN U TpafuUKK:

OnepupoBaTtb MOHATUAMMW: NMepuoaMYecKas (PYHKUNSA, NMPOMEXYTKN MOHOTOHHOCTM
(YHKUMW, TOUKM 3IKCTPEMyMa @YHKUWUW, Hambonbllee W HaMMEHbLUee 3HayeHus
(YHKUMM Ha MPOMEXYTKe, UCMO0Mb30BaTh WX A1A UCCNeA0BaHWUA (DYHKUWUMW, 3af4aHHOWA
rpaukom;

onepvpoBaTb  MOHATUAMMW:  rpauMkuM  NoKasaTeNlbHOW,  NlorapumMuUyeckon
N TPUTOHOMETPUYECKUX (DYHKLMIA, M300paXaTb WX Ha KOOPAWHATHOW MIOCKOCTU W
MCNONb30BaTh A/ PeLleHns ypaBHEHWIN N HEPaBEHCTB;

n306pakaTb Ha KOOPAMHATHOW MMIOCKOCTU Tpapviky NIMHEWHBIX YpPaBHEHWUI
1 UCMOJb30BaTb UX A8 PELLUEHNA CUCTEMbI IMHENHbBIX YPaBHEHU;

MCNONb30BaTh rpagnky (MYHKUMIA NS UCCnefoBaHWs MPOLECCOB U 3aBUCMMOCTEN
U3 APYTnX yYebHbIX AUCLUMINH.

Hauana maTtemaTnyeckoro aHaam3sa:

onepupoBaTb MOHATUAMW: HeMpepbiBHAsA (YHKUMA, NPOM3BOAHaA  (DYHKLUN,
MCMOo/Ib30BaTb FEOMETPUYECKUA U (PU3NYECKMIA CMbICT MPOU3BOAHON [ANA peLleHuns
3ajau;

Haxo4WUTb MPOW3BOAHbIE 3/1IEMEHTAPHbIX (YHKUWUA, BbIMUCNATb MPOU3BOAHbIE
CYMMbI, NPOU3BEAEHNS, YACTHOIO PYHKLWIA;

MCNONb30BaTb MNPOM3BOAHYI0 A9 WCCNefoBaHUA (PYHKUMM HA MOHOTOHHOCTb
N AKCTPEMYMbI, NMPUMEHSATb pe3y/ibTaTbl UCCNEA0BaHMSA K NOCTPOEHUIO rpaduKoB;

MCMoNb30BaTb  MPOU3BOAHYHD AN HaxXOXAEHMS  HaWNyudllero  pelleHus
B NPWKNafHbIX, B TOM YMCNe COLMa/IbHO-9KOHOMUYECKUX, 3aadax;

onepmpoBaTb MOHATUSMW: NepPBOO6Pa3Has 1 MHTErpan, NOHNUMAaTb FrEOMETPUYECKNI
N (DU3NYECKUIA CMbIC/T MHTErpana;

HaxoAuTb MepBoobpa3Hble  3NEMEHTaPHbIX  (DYHKUMIA, BbIYUCNATL  MHTErpa
no opmyne HetoToHa-J1einbHMLE;

pewaTtb MNpUKNagHble 3a4ayn, B TOM UMUCNE COLUA/IbHO-3KOHOMUYECKOrO U
(h13nYecKoro xapakrepa, CpeAcTBamMmy MaTeMaTUYeCKOro aHam3a.



TEMATUNYECKOE MNMJ1AHNPOBAHUE

10 KJTIACC
HaumeHoBaHue pasgena  KonmuecTtso
(Tembl) Kypca yacos
MHoXecTBa paLnoHabHbIX 14

W AeACTBUTENbHBIX YMCEN.
PauyoHanbHble YpaBHEHWS 1
HepaBeHCTBa

®depnepanbHaa paboyas nporpamma  Matematnka 10-11 kniacchl (6a30Bblii YPOBEHb)

OCHOBHOe cofiepXaHue

MHOoXecTBO, onepaumu

Hag MHOXecTBaMu. [marpamMmmbl
diinepa-BeHHa.

PauuoHanbHble umcna. O6bIKHOBEHHbIE
U AeCATWNYHbIE APO6K, MPOLEHTbI,
6eCKOHeUHbIe Nepruoauyeckue apoou.
AputhmeTryeckue onepauum

C paLMoHa/IbHbIMU YKnCIamm,
npeobpa3oBaHunst YNCIOBbIX
BbIPXXEHWI. MpumMeHeHne Apo6ein 1
MPOLIEHTOB [/18 PeLUeHNs NMPUKIagHbIX
33734 U3 pasnIMuHbIX O0TPaCc/ei 3HaHWiA
W peasibHOM XU3HMW.

[JelicTBuTENbHbIE YKMCTA.
PauyoHabHble U MppauyoHabHble
yucna. ApuMeTMYECKMe onepaLum

C [eCTBUTENbHBIMIA YNCIIAMU.
Mpr6AMKEHHBIE BbIYMCIEHUS, NpaBWa
OKPYTNeHWs, NPUKnaKa 1 OLeHKa
pe3y/bTaTta BblUWCIEHWIA.

OCHOBHbIe BUfbl feATeNbHOCTM
0byuyatoLmxcs

Vcnonb3oBaTb TEOPETUKO-
MHOXECTBEHHbI annapar

AN ONMcaHWs Xofa peLueHms
MaTeMaTUYeCKMX 3a[ad, a TaKkxKe
peasbHbIX MPOLECCOB U ABNEHWIA,

Mnpy peLeHnn 3agad U3 apyrux
YYeOHbIX NPeaMeTOoB.

OnepupoBaTb MNOHATUSAMMU:
pau1oHanbHOE Yncno, AeCTBUTENbHOE
ymncno, 06bIKHOBEHHasA Apobb,
JecaTnyHas Apobb, NPOLEHTHI.
BbInonHATL apudmeTnyeckme
onepauymn ¢ paunoHanbHbIMA 1
NeCTBUTENbHLIMU YMCNaMU;
NPUBMKEHHbIE BbIYUCIEHUS,
MCNO/b3ys MpaBwia OKPYrAeHus.
[JenaTb NpUKNAKy 1 OLEHKY
pesynbTaTta BblYMCNEHWUIA.
OnepupoBaTb MNOHATUSAMMA:
TOX[ECTBO, YpaBHEHME, HePaBEHCTBO;



PyHKUMK 1 rpadmkn. CTeneHb
C LeNbIM MoKasaTenem

6

depepanbHas paiioHas nporpamma  MatemaTuka. 10-11 Knacchl LU>a?0BbliM YPOBEHb}

TOoX[ECTBA U TOXAECTBEHHbIE
npeo6pasoBaHus. YpaBHeHWE, KOPEHb
ypaBHeHUs. HepaBeHCTBO, peLeHme
HepaBeHCTBa. MeTo/ UHTEPBAIOB.
PelLieHVe LebIX U ApoGHO-
paLMOHabHBIX YPaBHEHWI 1
HEpaBEHCTB

DyHKUWMA, CNOCOObI 334aHNS (DYHKLMN.
B3anmHo obpatHble hyHKUMK. [padimk
hyHKLMN.

O6nacTb onpefeneHns 1 MHOXECTBO
3HaueHWiA yHKUMK. Hynm dyHKLWN.
MpoOMeXyTKN 3HAKOMOCTOAHCTBA.
UETHbIE 1 HEYETHbIEe (hYHKLWN.
CreneHb C LefbIM roKasaTenem.
CraHpgapTHas dopma 3anmcu
[ieCTBUTENBHOrO Yncna.
Vcnonb3oBaHve NoaxoaaLlein gopmbl
3anncn JencTBUTENbHBIX YMCeN

[N19 peLLeHNs NPaKTUYeCKMX 3adad

W NPeACTaB/eHns faHHbIX.

LIEN0e U pauyoHa/IbHOE YPaBHEHNE,
HEepaBEHCTRO.

BbINonHATL NpeobpasoBaHms LenbIxX
N pauyoHa/IbHbIX BbIPKEHWIA.
PeLuaTb OCHOBHbIE TUMbI LiEMbIX
MppaLMOHabHbIX YpaBHEHWIA 1
HEepaBeHCTB.

MPUMEHSITL paLMOoHasTbHbIE
YpaBHEHUs1 1 HepaBeHCTBa

ONA peLLeHns MaTemaTnyeckux 3agad
1 33034 M3 pasnnyHbIX 06/1acTein HayKm
N peasibHOMN YXU3HN

OnepupoBaTb NOHATMAMU: QYHKLWA,
CNocobbl 3afaHns PYHKLUMKW, B3aUMHO
06paTHble yHKLMM, 061acTb
onpeaeneHns N MHOXECTBO 3HaYeHWi
(yHKUMK, rpadmK yHKLMKU; YETHOCTb
N HEYETHOCTb (DYHKLMU, HYn
(DYHKLMM, NPOMEXYTKM
3HaKOMOCTOSHCTBA.

BbINonHATL NpeobpasoBaHUs
CTerneHei ¢ LenbIM NnoKasaTesiem.
Vcnonb3oBaTth CTaHAapTHYH (opmy
3anMcy AeicTBUTENBHOTO Yic/a.
dopmynnposaTtb

N MNIIOCTPMPOBATDL rpatinyecku
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ApUDMETNYECKNIA KOPEHb
[7-0i4 cTeneHw.
VppauyoHabHble YpaBHeHUs
11 HepaBeHCTBA

®PepnepanbHas paboyas nporpamma | Matematuka. 10—11 knacchl (6a30BbIii YPOBEHb)

CTteneHHast (OyHKUMA C HaTypa/ibHbIM
M UenbiM nokasatenem. E& csoiicTea u

rpagmk

ApPNPMETUYECKINIA KOPEHb
HaTypanbHOIN cTeneHn. [eiicTBua

C apUMMETUYECKUMM KOPHAMMU /7-0iA
CTeneHu.

PellieHWe MppaLMoHanbHbIX YpaBHEHWIA
1 HEPaBEHCTB.

CaolicTBa 1 rpathuK KopHs /7-0i
CTeneHu

CBOICTBA CTEMEHHON (YHKLMN.
BbipaxxaTb hopMynaMm 3aBUCUMOCTM
MeX[y BeMYMHaMK.

Vicnonb3oBaTb LMGpoBbIe pecypcbl
[N NOCTPOeHUs rpadvkoB hyHKLMM

N U3yYeHUs NX CBOICTB

dopmynMpoBaTh, 3anucbiBaTb

B CMIMBO/IMYECKOIA hopme

¥ WINIOCTPUPOBAThL NPUMEPaMm
CBOIACTBA KOPHA /7-0i1 CTeneHw.
BbINoMHATL Npeobpa3oBaHUs
MppaLyOHabHbIX BbIPKEHWIA.
PeLuaTb OCHOBHbIE TUMbI
MppauyoHabHbIX YPaBHEHWI

1 HEPaBEHCTB.

MpUMeHATb AN peLLeHns
Pa3NNYHbIX 3a4a4 MppaLmoHabHbIe
YPaBHEHVS 11 HEPABEHCTBA.

CTponTb, UnTaTb rpadik KopHs /7-oi
CTeneHu.

Vcnonb3oBaTb UMGpoBbIe pecypebl
[N NOCTPOEHNS TPagKoB (hyHKLWIA
W U3YYeHUs NX CBOICTB
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®OopMy bl TPUFOHOMETPUMN.

TpUroHoMeTpUYeCKue
ypaBHeHWs!

NocnepoBareibHOCTH
1 nporpeccum

22

eneparnbHas pabodas nporpamvia

CWHYC, KOCWHYC 1 TaHTEHC YKCNI0BOro
aprymeHTa. ApPKCHHYC, apKKOCVHYC
V1 APKTaHTEHC YMCMOBOr0 apryMeHTa.
TPUrOHOMETPUYECKAS OKPYXHOCTD,
onpegeneHne TpUroHOMETPUYECKNX
(DYHKLMIA YMCNOBOTO aprymeHTa.
OCHOBHble TPUTOHOMETPUYECKNE
thopmynbl. Mpeobpa3oBaHuie
TPUTOHOMETPUYECKMX BbIPKEHWIA.
PeLueHve TPUrOHOMETPUYECKUNX
ypaBHeHWIA

MocnefoBaTenbHOCTH, CNOCOOLI
3aJaHus NocnefoBaTeNbHOCTEN.
MOHOTOHHbIE MOCNef0BaTENLHOCTMU.
ApvdMeTYECKAA U FreOMETPUYECKas
nporpeccun. BeckoHeuHo y6biBatoLLas
reoMeTpuryeckas Nporpeccus.
CyMma 6eCKOHEYHO YObIBAKOLLIEN
reoMeTpUYECKOli NPorpeccum.
dopmMyna CNoXHbIX MPOLIEHTOB.
Wcnonb3oBaHWe nporpeccun

[NA peLUeHns peasibHbIX 3afay
NPUKaHOro XapakTepa

Marematuka 10-11 Kracchl ~6a308bIA YpOBEHb)

OnepupoBaTb NMOHATUSAMU: CUHYC,
KOCWHYC 1 TaHTeHC NPOU3BOSbHOMO
yrna.

Mcnonb3oBaThb 3anmncb
MPOM3BO/ILHOIO Yrna Yepe3 0bpaTHbIe
TPUTOHOMETPUYECKME PYHKLWN.
BbINnonHATL NpeobpasoBaHUA
TPUTOHOMETPUYECKMX BbIPaXKEHWIA.
PeliaTb OCHOBHbIE TUMbI
TPUIOHOMETPUYECKNX YPaBHEHWIA

OnepupoBaTb NOHATUSAMMN:
nocnesoBaTeIbHOCTb,
apudmeTMyeCKasn 1 reoMeTpuyecKas
nporpeccun; 6eCKOHEYHO YObIBatoLLasA
reoMeTpuyeckas Mporpeccus, cymma
6eCKOHEYHO YO6bIBatOLLEN
reoMeTpU4eCKoil Nporpeccuu.
3agaBaTb NocneaoBaTelbHOCTU
pasnnyHbIMK Crocobamm.
MpuMeHATL hopMyYy COXKHbLIX
MPOLIEHTOB N1 peLLeHns 3aau

13 peanbHOn NPaKTUKK

(c ncnonb3oBaHEM KanbKyNsaTopa).
Vcnonb3oBaTh CBOICTBA
nocnesoBaTe/IbHOCTEN U Nporpeccuii
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MoBTOpEeHWe, 0606LLEHNE,
cuUcTeMaTu3auys 3HaHWIA

OBLUEE KO/TMMYECTBO
YACOB 0 MNMPOIrPAMME

depfepanbHas pabouas nporpamma  MatemaTmka. 10-1 i knacchl (6a30BbIii YpOBEHb)

3 OCHOBHbIE MOHATUSA Kypca anrebpbl
1 Haval MaTeMaTU4YecKoro aHamsa
10 knacca, 0606LLeHME
N crUcTeMaTU3aLMs 3HaHWIA

I/11 PeLLIEHs! peasibHbIX 3aaY
MPUKIaAHOTO XapakTepa

MPUMEHATL OCHOBHbIE MOHATHS Kypca
anreGpbl 1 Ha4an MaTeMaTUYECKOro
aHanm3a ans pelleHus 3aaad

13 peanbHol YKN3HW 1 ApYTrX
LUKO/bHbIX AUCLMMNH
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11 KNACC

KonnyecTtso
yacoB

HavmveHoBaHue pasgena
(Tembl) Kypca

CTeneHb C paLnoHaIbHbIM 12
MoKasaTeseM.

MokasatesibHas (hyHKLUSA.
MokasaTtenbHble YpaBHEHUS

1 HepaBeHCTBa

Jlorapudmuyeckas gyHKUMS. 12
Jlorapugmmnyeckme ypaBHeHs
1 HepaBeHCTBa

degepanbHas paboyas nporpamma ; Matematuka. 10— i knacchl ~6a30BbIM YPOBEHb')

OCHOBHOEe cofiep>xaHue

CTeneHb C pauyoHasibHbIM
nokasatenem. CBOICTBA CTeneHu.
MpeobpazoBaHie BbIPKEHUIA,
cofiepXaLlyX paumoHasbHbIe CTENeHu.
MokasaTe/ibHble YpaBHeHWS

1 HepaBeHCTBa.

Moka3zaTenbHas PyYHKUWMA, €& CBONCTBa
N rpagmk

Norapnm uncna. JecaTnyHble
N HaTypa/ibHble SIOrapudMBbl.
Mpeobpa3oBaHue BbIPAKEHWIA,
COfiepXXaLLmMx forapmugmbl.
Jorapugmuyeckue ypaBHeHus
1 HepaBeHCTBa.

OCHOBHbIe BUfbl fieATENBHOCTY
obyuvaroLmxcs

dopmynnpoBaTh, 3anuncbiBaTb

B CMMBOJ/IMYECKOI thopme

¥ WNCTPUPOBATL MpUMepamm
CBOICTBA CTEMEHW.

MpyMeHsATL CBOMCTBA CTeneHu

[Ns Npeobpa3oBaHNs BbIPAKEHWIA.
dopmynnpoBaThb

¥ WINOCTPUPOBaTh Fpadryeckm
CBOIACTBA MOKa3aTeNbHON (hyHKLMWN.
PeluaTb OCHOBHbIE TUMbI
MoKasaTe/bHbIX YPaBHEHWI

11 HEPaBEHCTB.

Vcnonb3oBaTh LM(poBbie pecypebl
ANs MOCTPOEHUS TPatikoB (hyHKLIMIA
N U3YYEHNS1 UX CBOICTB

dopmMynnpoBaTh, 3anncbiBaTb
B CMMBO/INYECKOI (hopme

1 UNNKCTPUPOBATL NpUMepamm
cBolicTBa norapudma.
BbINoNHATL NpeobpasoBaHus
BbIPKEHWI, COAEPXALLMX JTOrapupMmbl.
dopmynnpoBaTh



TpuroHoMeTpuyeckme
(DYHKLMN 1 UX Tpaduku.
TpUroHOMeTpUYECKME
HepaBeHCTBa

PepepanbHas paboyas nporpamma j Matematuka. 10-11 knacchl (NaToBblii YpOBEHb)

Jorapudmuyeckas qyHKUuS, eé
CBOWCTBA 1 rpadmk

TpuUroHomeTprUYecKme PyHKLNUK, NX
CBOWCTBa W rpafuKu.

MpriMepbl TPUrOHOMETPUYECKUX
HepaBeHCTB

N MNNOCTPUPOBATL rpadinyecku

CBOVCTBA /IOrapUgMMUEcKoit dyHKLMK,

PeLuaTb OCHOBHbIE TUMbI
NOrapuMMUYECKNX YpaBHeHMI

1 HepaBeHCTB.

Vcnonb3oBath LnpoBbIle pecypebl
A1 NOCTPOEHUS TPadMKoB (hyHKLMIA
W U3y4eHns X CBOICTB.
3HaKOMWTBCA C UCTOPUE PasBUTUS
MaTeMaTuKm

OnepupoBaTb

MOHATVEM NEPUOLANYECKAA (DYHKLMA.
CTtpouTb, aHaIM3MpoBaThb,
CpaBHMBaTb rpagmku
TPUrOHOMETPUYECKUX (IYHKLMIA.
dopmynnMpoBaTb

1 UNKOCTPUPOBATbL rparyecKm
CBOICTBA TPUFOHOMETPUYECKIMX
YHKUMIA.

PeLuaTtb npocteliume
TPUTOHOMETPUYECKVE HEPABEHCTBA.
Vcnonb3osatb rpadmku 4
PeLLeHUs TPUTOHOMETPUYECKNX
HepaBeHCTB.
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[MpounssogHas. MNMprumeHeHve
NpPOU3BOAHOM

24

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

HenpepbiBHbIE dyHKLMW. MeTog,

WHTEPBa&/10B A/19 peLleHns HepaBEHCTB.

MpounssogHas yHKLMN.
CeoMeTpPUYECKMIA 1 PU3NYECKMIA
CMbICN MPOU3BOAHOIA.

Mpown3BoaHble 31eMeHTapHbIX
(hyHKUWIA. Mpon3BOAHas CyMMbI,
NPON3BEAEHNS, YaCTHOMO (DYHKLMIA.
MpuyMeHeHVe NMPOU3BOAHON

K 1CCnefoBaHnio PyHKLUMIA

Ha MOHOTOHHOCTb U1 3KCTPEMYMbl.
HaxoxzeHve HambonbLLero

N HaUMEHbLUEr0 3HaueHUs PYHKLMN
Ha OTpeske.

MprmeHeHWe NPOV3BOLHON

[N HAXOXAEHWS Hav/yuyLlero
peLLeHrs B NpUKNagHbIX 3afadax,
ONs onpefieNeHns CKopoCTy npoLiecca,
3alaHHOro POPMY/IOi MK rpadnkom

Vcnonb3oBaTh LUM(POBLIE Pecypcbl
[N19 NOCTPOEHUS rpaduKoB (hyHKLWIA
N U3yUeHUs X CBOICTB

OneprpoBaTh NOHATUSIMU:
HenpepbIBHasA yHKUUS; NPOM3BOAHAs
hyHKLMN,

Vcnonb3oBaTh reoMeTpUYecKuii

N (M3NYECKUIA CMbICAT NPOU3BOAHON
ONS peLleHuns 3adad.

HaxoauTb npousBogHble
3NeMEHTapHbIX (YHKLUMIA, BbIYUCAATb
NPOV3BOAHbIE CYMMbI, NMPOU3BESEHMS,
4aCTHOrO (hYHKLWNA.

Vicrnonb3oBaTb NPOU3BOAHYHO

[N uccnefosaHns yHKUUM

Ha MOHOTOHHOCTb W 3KCTPEMYMbI,
NPUMEHATb pesynbTaTbl
nccnefoBaHns K MoCTPOEHUIO
rpagukoB. MpUMeHSATb NPOU3BOAHYHO
L1151 HAXOXKAEHWA HauyuLLero
peLLeHus B NPUKNaaHbIX, B TOM Yumcne
COLMabHO-3KOHOMUYECKMX, 3adadax.
3HaKOMUTbLCA C UCTOPUEl pasBuTYA
MaTeMaTNyecKoro aHanmaa
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VHTerpan v ero npuMeHeHus

CucTeMbl ypaBHEHWI

depfepanbHasa pabovas nporpaMma Matematyka. 10-11 knacchbl (6a30Bblii YPOBEHb)

MepBoo6pasHas. Tabnuua
nepBoo6pasHbIX.

WHTerpas, reoMeTpuyeckuii

1 (IU3NYECKNIA CMbICN MHTErpana.
BbluncneHve nHTerpana no gopmyne
HbtoToHa-/1elibHnLa

CuCTEMbI MHEHBIX YPaBHEHWIA.
PelleHne npuknagHbIX 3agay

C NMOMOLLKO CUCTEMbI NHEHBIX
YpaBHEHWIA.

CwucTeMbl 11 COBOKYMHOCTU LieNbIX,
paLOHabHbIX, UPPaLMOHaNbHbIX,
MoKa3aTe/bHbIX, N0rapuMUUeCKmnX
YPaBHEHWIA 1 HEPaBEHCTB.
Wcnonb3oBaHue rpatvkos (yHKLWiA
[NS peLLeHns ypaBHEHWUI U CUCTEM.
MpUMeHeHNe ypaBHEHWIA, CUCTEM

1 HEPABEHCTB K peLUeHuto
MaTeMaTU4ecKmx 3ajad 1 3agad

13 pa3nnyHbIX 06/1aCTen HayKm

W peasibHO YKN3HM

OneprpoBaThb NOHATUAMM:
nepBoo6pasHas, MHTerpas.

HaxoauTb nepeoo6pasHble
3NeMeHTapHbIX (DYHKLWIA; BbIUNUCAATb
WHTErpan rno opmyne
HbtoToHa-/1eilbHMUa.

3HaKOMUTLCS C UCTOPUEl pasBUTYS
MaTemMaT14ecKoro aHamsa

OnepunpoBaTb MOHATUAMU: CUCTEMA
NVHENHbIX YPaBHEHWI 1 €€ peLLeHue.
Vcnonb3oBatb CUCTEMY SIMHEHBIX
YPaBHEHWI 19 peLueHus
MPaKTUYecKuX 3agay.

HaxoauTb peLueHns npocTeiwmx
CUCTEM W COBOKYMHOCTEW
paLyioHaNbHbIX YPaBHEHWI

1 HepaBeHCTB.

Vcnonb3oBaTtb rpadki yHKL Wi
L5 PELLEHNS YPaBHEHWIA.
MogenvposaTtb peabHble CUTYyaLMm
Ha A3blKe anre6pbl, COCTaBAATb
BbIPXKEHWS, YPaBHEHWS, HEPABEHCTBA
1 CUCTEMBI M0 YCNOBUIO 3834y,
nccneaosaTb NOCTPOEHHbIE MOAENN
C 1CMoMb30BaHWeM annapara aireépbl
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HaTypanbHble U Lefble uncna

MosTOpeHMe, 0606LLEHME,
cucTemMaTuaUms 3HaHWiA

OBLUEE KOJIMYECTBO
YACOB 10 NMPOIrPAMME

deaepanbHas paboyas nporpamMma | Matematvka 10— i knacchl (6a30Bblii YPOBEHb)

6 HatypanbHble 1 Lenble yncna
B 33Ja4ax U3 peasbHOM XU3HW.
Mpu3HaKM LeNMMOCTU LieMbIX YnCen

18 OCHOBHbIE MOHATUA Kypca anre6pbl
V1 Haya/l MaTeMaTNYeCKOro aHamaa,
06061LieHNE 1 CUCTEMATM3ALWS 3HAHWIA

102

OnepupoBaTb MOHSATUSMU:
HaTypa/ibHOe YMCHO, LieNoe YMeo.
Vicnonb3oBaTb MpU3HaKK AeNUMOCTY
LieNbIX YKCeN, pasnioXeHWe yncna

Ha MPOCTbIE MHOXMWTENN 15 PELLEHMS

3agay

PelwaTb NpuKIagHble 3aga4m

3 pasnyHbIX 06nacTel Haykm

W peasibHOM XM3HK C MOMOLLIO
OCHOBHbIX MOHATUIA Kypca anrebpbl
1 Hauan MaTemMaTUYecKoro aHanmsa.
BbI6upaTb onTUMabHbIe COCo6bI
BbIYMC/IEHIA.

Vicnonb3oBaTh AN peLleHrs 3agad
YPaBHeHUs, HEPaBEHCTBA U CUCTEMbI
YPaBHEHWIA, CBOMCTBA (DYHKLMIA

1 rpatkos
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depnepanbHaa pabodas nporpamma {Matematuka. 10-11 Knacchl (6a30BbIli YPOBEHD)

PEAEPAJIBHAA PABOYAA NMPOIMPAMMA YYEBHOIO KYPCA
«EOMETPUA»

NMOACHUTEJIbHAA 3ATTMCKA

BaxHOCTb Yy4yebHOro Kypca reomMeTpum Ha YpPOBHE CpeAHero o6Luero
obpasoBaHMA 00yc/noBieHa MNPaKTUYECKON 3HAYMMOCTbIO  MeTanpeiMeTHbIX U
NpeaMeTHbIX pe3y/nbTaToB 00y4YeHWs TeOMEeTpUW B Hamnpas/eHWW JINYHOCTHOrO
pasBUTMS  ObyuvatoLmxcs, (QOopMUPOBaHNS  (DYHKLUMOHANbHOW  MaTeMaTUYeCKOoM
rPaMOTHOCTWN, M3YYeHWUs APYruxX yyeOHbIX AUCUMNANH. Pa3sutue y obydarowmxcs
NMPaBu/bHbIX MNPEACTaBNEHUA O CYLWHOCTM W MPOUCXOXAEHUM TEOMeTPUUEeCKUX
abCTpakymMil, COOTHOLUEHWM peasibHOT0 W WAEIbHOr0, XapakTepe OTpaeHus
MaTeMaTnyeCcKo HayKoW SBNEHWUA U MPOLLECCOB peasibHOro0 Mmpa, MecTe reoMeTpum
B CUCTEME HayK W PonyM mMaTemMaTMyecKoro MOAENMPOBaHMS B HayYHOM MO3HAHUU U
B MPaKTWKe CNOCO6CTBYET (DOPMUPOBAHMIO HAYYHOIO MMPOBO33PEHUS 0ByYatoLmxcs, a
TakXKe KayeCTB MbILLEHNs, HEO6X0AMMbBIX AN15 aganTalMy B COBPEMEHHOM 06LLECTBE.

CeomeTpus ABNSETCA OLHUM 13 6a30BbIX NPELMETOB Ha YPOBHE CpeAHero obLlero
obpa3oBaHusA, Tak KaK o06ecrneymBaeT BO3MOXHOCTb W3YYEHUA KakK AUCLUMIUH
eCTeCTBEHHO-Hay4HOI HanpaB/IEHHOCTK, TaK U ryMaHUTapHOIA.

Jlornyeckoe MbiWwneHve, Qopmupyemoe npy  U3yYeHUM  0OyYaroLLMMUCS
MOHATUAHBIX OCHOB FeOMETPUN N MOCTPOEHUM LEMOYKU NTIOTUYECKUX YTBEPXKAEHUI
B XO[le PeLLeHNs reoMeTpuYecKnx 3afady, yMeHne BblABUraTb U ONpoBepraTb rmnoTessbl
HEernocpeaCTBEHHO MUCMO/b3YHOTCA MPY PeLleHnm 33ay eCTeCTBEeHHO-HayYHOro LMK/a,
B 4aCTHOCTU M3 Kypca (PU3NKWN.

YMeHue OpueHTMPOBATLCA B MPOCTPAHCTBE UTPaeT CYLLECTBEHHYO POJib BO BCEX
0bnactax [eaTenbHOCTM uenoBeka. OpueHTauMs YesioBeka BO BPeEMeHU U
MPOCTPaHCTBe - HEeO06XOLMMOe YC/I0BUE ero CoLMabHOro 6bITus, hopMa OTpaXKeHUs
OKpY>KatoLLlero Mupa, yc/ioBre YCMewHoro no3HaHua 1M akTMBHOIO NpeobpazoBaHus
AeincTeuTenbHocTu. OnepupoBaHvMe MNPOCTPAHCTBEHHbLIMKW o6pasamn  06beaMHSET
pasHble  BWAbl  Yy4ebHOW W  TPYLOBOW  [EATENbHOCTWU,  SABNSETCA  OfHUM
13 NMPOEeCCMOHIbHO BaXKHbIX KayecTB, NO3ITOMY aKTya/bHa 3afada (hopMupoBaHna
y 00y4arowmxcs npoCTPaHCTBEHHOIO MbILIEHNA KaK pPasHOBMAHOCTM 06pasHoro
MbILLU/IEHNS -  CYLUECTBEHHOrO0 KOMMOHEHTa B MNOAFOTOBKE K MPaKTUYeCKOWn
[eATeNIbHOCTU MO0 MHOTMM Hanpas/eHUsM.

Llenb ocBOeHMsi nporpamMmMbl Y4e6HOro Kypca «leometpus» Ha 6a30BOM YpPOBHe
o0y4yeHus - o06Lie0bpa3oBaTe/ibHOe M 0OLLEKYNbTYPHOE pas3BuTME 00YyYaroLMXCcH
yepe3  obecneyeHne  BO3MOXHOCTY npuobpeTeHus M MCNOJb30BaHUS
CUCTEMATUYECKMNX FEOMETPUYECKUX 3HAHWUIA N AEWCTBUIA, CneunpUUHbIX reoMeTpuu,
BO3MOXXHOCTM YCMELIHOro MNPOAO/MKEHUA 06pa3oBaHMst MO CneunanbHOCTAM, He
CBSI3aHHbIM C NPUKNAaAHbIM KUCMO/Ib30BAHWEM FEOMETPUMN.

MpvopuUTETHBIMK  3afjayaMy  OCBOeHMsi  yyebHOro kypca «[eomeTpum»
Ha 6a30BoM ypoBHe B 10-11 knaccax ABNATCA:
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depepanbHas paboyas nporpamma | Matematuka. 10 11 knaccol (6a30BbIi YPOBEHD)

(hopmmnpoBaHMe NpeacTaBieHnss 0 TeOMETPUM Kak 4acTu MUPOBOM KyNbTYpbl U
0CO3HaHMe e€ B3aIMOCBA3N C OKPYXKaloLWMM MUPOM;

(hopmMmMpoBaHMe MpeaCcTaB/ieHNss O MHOrOrpaHHUKax W Tenax BpalLeHWs Kak
0 BA@KHENLIMX MaTeMaTUYeCKMX MOLeNsx, MOo3BONAWMX ONUCbIBaTb UM U3yyaTb
pa3Hble ABIEHNA OKPYXXalOLWEro Mupa;

(hopmMrpoBaHMe yMeHWA pacno3HaBaTb Ha YepTeXxax, MOAENsaX W B peasibHOM
MUpPEe MHOTOrpaHHUKN W Tena BpaLleHus;

OBNafileHVe MeToAaMu pelleHns 3afady Ha MOCTPOeHUS Ha M306paxeHnsax
MPOCTPAHCTBEHHbIX Uryp;

(hopMmMpoBaHue yMeHus onepuposatb OCHOBHbIMM MOHATUAMU
0 MHOTOrpaHHVKax 1 Tefiax BpaLleHns U X OCHOBHbIMW CBOMNCTBaMU;

OBMlafieHVe aIrTOPUTMaMW PELLEeHUS OCHOBHbIX TWMOB 33fay, (POPMMPOBaHME
YMEHNA NPOBOAUTL HEC/NOXHbIE [0Ka3aTe/lbHble PacCYy)XEHUSA B XOfe peLleHus
CTepeoMeTpUYecKmMX 3agay v 3agay ¢ NpakTUYeCKUM cofepxkaHnem;

pa3BUTUE WHTENNEKTYa/IbHbIX W TBOPYECKMX CMNOCOOGHOCTEN 06yvaroLmxcs,
Mo3HaBaTe/IbHOW  aKTMBHOCTW,  WCCNefOoBaTe/IbCKMX — YMEHWUW,  KPUTUUYHOCTM
MbILLEHNS;

(hopmypoBaHne  (YHKLMOHA/IbHON TFPaMOTHOCTW, pPefieBaHTHON TeoMeTpun:
YMEHWe pacrnosHaBaTb MPOSAB/NEHUA TEOMETPUYECKUX MOHATUIA, O0OBLEKTOB W
3aKOHOMEPHOCTe B peaslbHbIX XXWU3HEHHbIX CUTyauusax W Npu U3YYeHun [pyrux
yyebHbIX  NpPeAMeToB,  MPOABMIEHWA  3aBUCUMOCTEA M 3aKOHOMEPHOCTEMN,
(hopMynIMpoBaTb WX Ha fA3blIKE FeOMETpMM W CO34aBaTb FEOMETPUYECKME MOLENN,
MPYMEHATL  OCBOEHHbLIN rEOMETPUYEcKUiA  annapar Ans  PeLueHns  NpPakTUKo-
OPVEHTUPOBaHHbLIX  3afa4y, WHTePNpeTupoBaTb W  OLEHMBATb  MOJIYYEHHbIE
pe3ynbTarhbl.

OTANUNTENIbHON  OCOGEHHOCTbKD  NporpaMMmbl MO TEOMETPUM  ABNSAETCH
BK/IOYEHNEe B KypC CTepeoMeTpunM B Hayasie ero usydeHua 3agad, peLlaemblX
Ha YpPOBHE WHTYWUTUBHOIO MO3HaHWA, W ONpefenéHHbIM 006pa3om OpraHu3oBaHHas
paboTa Haj HUMK, YTO CNOCOBCTBYIOT PA3BUTUIO JIOTMYECKOrO M MPOCTPAHCTBEHHOIO
MbILUIEHUSA, CTUMY/NMPYET MNPOTEKaHWe WHTYUTUBHbLIX MPOLLECCOB, MOTUBUPYET
K Aa/lbHeNLLeMY U3yYeHUIO NpeaMeTa.

MpeanoyteHne OTAAETCA HArnALHO-KOHCTPYKTUMBHOMY MeTOLy O0O0y4yeHus, TO
eCTb TEOPeTUYECKMEe 3HAHWS UMEKT B CBOEi OCHOBE 4YYBCTBEHHOCTb MpPeAMETHO-
NpaKTUYecKoW  fAeATeNbHOCTW. Pa3BMTME  NPOCTPAHCTBEHHbLIX  MNPeACTaB/eHM
y obyyalowmxca B Kypce CTepeoMeTpuy MpPOBOAUTCA 3@ CYET pelleHus 3afaud
Ha CO3faHMe MPOCTPaHCTBEHHbLIX 00pa3oB M 33afja4 Ha  OnepupoBaHue
MPOCTPaHCTBEHHbIMKU  06pazamu. Co3gaHue o6pa3a NPOBOAUTCA C  OMOPOM
Ha HarnsgHOCTb, a ONnepupoBaHue 06pas3oM - B YCNOBUAX OTB/IEYEHUS OT HArNA4HOCTH,
MbIC/IEHHOTO U3MEHEHWUA ero UCXOAHOT0 CofepXXaHus.

OCHOBHbIMW  COAEpPXaTeNbHbIMU  IMHUAMW  y4ebHOro Kypca «[eoMeTpus»
B 10-11 «knaccax aBnawTca: «MHOrorpaHHuUKW», «[llpaAmble W NI0CKOCTU
B MPOCTpPaHCTBE», «Tena BpalleHus», «BeKTopbl M KOOPAWHATLI B NPOCTPAHCTBE.
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depepanbHasa paboyas nporpamma |MatemaTtmka. 10-11 knacchl (6a30Bblii YPOBEHb)

®opMMpPOBaHME NIOTMYECKUX YMEHWUIA pacripefenseTcs He TONbKO Mo CoAepXKaTe/bHbIM
NINHWAM, HO W NO rojgam 00yyeHUs Ha YPOBHe cpefHero obuiero obpasoBaHus.

CofepxaHve 006pa3oBaHWs, COOTBETCTBYIOLEE MPeAMETHbLIM pesynbTaTam
OCBOEHWs nporpammbl MO FEeOMETpUKM, pacnpefenéHHbIM N0 rogaM 0bydeHus,
CTPYKTYPMPOBAHO TaKMM 06pa3oM, YTOObl OBMafeHNe reoMeTpuyYeCKUMMN NOHATUSMU
M HaBblkaMW OCYLLECTBMSANOCH NOC/eA0BaTelbHO U NOCTyNaTe/lbHO, C COOMI0AEHMEM
NPUHUMNA NPEEMCTBEHHOCTU, YTOObI HOBbIE 3HAHWUA BK/OYA/IUCL B OOLLYHO CUCTEMY
reoMeTpuYeCcKnX npeAcTaBfeHUi A 06yyatoLwmnxcs, pacwumpas n yrnyonas eé, obpasys
MPOYHbIE MHOXECTBEHHbIE CBA3M.

O6Lee 4MCNo 4YacoB, PEKOMEHAOBaHHbLIX AN M3ydYeHUs y4yebHOro Kypca
«lFeomeTpua» - 102 vaca: B 10 knacce - 68 yacos (2 yaca B Hegento), B 11 knacce -
34 vaca (1 yac B Hefiento).

COAEP>XAHNE OBYYEHUA

10 KJ1ACC

[NMpAMble N NNOCKOCTU B NMPOCTPaHCTBE

OCHOBHbIe MOHATUA CTepeoMeTpuu. TouKa, NpamMas, NaoCKOCTb, NMPOCTPAHCTBO.
[MoHATHe 06 aKCMOMATUYECKOM MOCTPOEHUN CTEPEOMETPUMN: aKCMOMbI CTEPEOMETPUM
N CNeacTBUA U3 HUX.

B3anmHoe pacnofioXeHue nNpAMbIX B MNPOCTPaHCTBE:  MepecekaloLuecs,
napansiesnbHble U CKpeLmBaroLmecs npsamble. MapannensHOCTb NPAMBIX U NI0CKOCTEN
B MPOCTPaHCTBE: napasnefibHble NpsAMble B MPOCTPaHCTBE, Napanfie/lbHOCTb TPEX
NPAMbIX, MapalfiefibHOCTb MPAMOA W MAIOCKOCTU. YTNbl C COHanpaB/eHHbIMY
CTOpPOHaMK1, Yroi Mexgy npsMbIMi B NPOCTpaHcTBe. [MapannenibHOCTb MIOCKOCTEN:
napansiefibHble M0CKOCTW, CBOWCTBA NapasfieflbHbIX MI0CKOCTeR. [lpocTenive
MPOCTPAHCTBEHHbIE (UIypbl Ha MJIOCKOCTU: TeTpasgp, Kyb, napannenenvnep,
MOCTPOEHMNE CEYEHMWIA.

MepneHAMKYNAPHOCTb NPSAMOA M MOCKOCTU: MNeprneHANKYNspHble MNpsMble
B MPOCTPaHCTBE, NpsAMbIe NapanienbHble U NepneHANKYNApHbIE K NI0CKOCTU, NPU3HAK
nepneHanKyNspHOCTM NPSMOI U NIOCKOCTK, TeopeMa 0 NPAMOI NeprneHANKYNapHON
MIIOCKOCTU. YT bl B MPOCTPAHCTBE: Yron MeXAy MpPsAMOi 1 NIOCKOCTbI, ABYrPaHHbIN
Yron, MMHENHbIA Yron ABYrpaHHOro yrna. MNepneHAvMKynsp U HakNOHHbIE: pacCTOsHME
OT TOYKW [0 M/OCKOCTW, PaccTosiHUe OT MPAMON [0 MAOCKOCTM, MPOeKumUa (urypbl
Ha MJIOCKOCTb. [eprneHAMKYNSPHOCTb MI0CKOCTEN: NPU3HAK NepneHAnKYNSAPHOCTY
ABYX MNOCKOCTei. Teopema 0 TPEX NepneHAMKynsapax.

MHororpaHHuUKN

[MoHATWEe MHOrorpaHHuWKa, OCHOBHbIE 3/1EMEHTbI MHOIOrpaHHWKa, BbIMYyK/ble U
HeBbINYK/ble MHOrOrpaHHUKKW, pasBEépPTKa MHOrorpaHHuka. [lpusma: n-yronbHas
npusma, rpaHy UM OCHOBaHMS NPU3Mbl, NpPAMas W HaK/IOHHas Mpu3mbl, 60KOBas U

MONHasi MOBEPXHOCTb MPW3MbIl. Mapannenenunes, NPAMOYronbHbIA napannenenunes
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M ero csolicTtea. Mupamunga: n-yronbHas nMpaMupa, rpaHu M OCHOBaHWe MMpamMuibl,
6okoBas W MOsHas MOBEPXHOCTb NMUPaMWbl, MpaBWIbHas U YCeUYEHHas nupamuza.
AneMeHTbl  Npu3Mbl U nupamuibl.  paBWbHbIE  MHOFOrpaHHWKW:  MOHATWE
MpaBU/IbHOTO MHOrOrpaHHMKa, npaBWIbHas Npu3Ma W MpaBWIbHas nNupaMuaa,
NpaBu/ibHas TPeyrosibHas nupamuaa 1 nNpaBuibHbIA TeTpasap, Ky6. MpeactaBneHve
0 MpaBU/IbHbIX MHOrOrpaHHMKax: OKTasap, AoAekasap u ukocasgp. CeyeHus nNpuambl
M nupaMugpl.

CuMMeTpMS B MNPOCTPAHCTBE: CUMMETPUS OTHOCUTENbHO TOYKKU, NPSMONA,
MNOCKOCTU. DNEMEHTbI CUMMETPUM B NUpammngax, napannenenunegax, npaBuibHbIX
MHOrorpaHHMKax.

BbluncneHve aneMeHTOB MHOTOrpaHHUKOB: pébpa, AvaroHanu, yrnbl. lNnowagb
OOKOBON MOBEPXHOCTW W MOJMHOW MOBEPXHOCTM MPAMOA  NpPU3Mbl, NOLAaAb
OCHOBaHWIA, TeopemMa 0 GOKOBOW MOBEPXHOCTW NPAMOW Mpu3Mbl. iowanb 60K0BOM
MOBEPXHOCTU W MOBEPXHOCTU MpPaBWIbHON nNupaMuibl, Teopema O nowaan
yCeuéHHoM nupamngbl. NMoHATHe 06 06bEMe. O6BEM NMpamMuabl, NPU3MbI.

Mogo6Hble Tena B npocTpaHcTBe. COOTHOLWIEHMA  MeXay nJolagamMm
NMOBEPXHOCTEN, 06bEMaMK MOA0OHbIX Ten.

11 KJTACC

Tena BpaLleHunsa

LinnnuHapuueckas noBepxHOCTb, 06pasyolime LMANHAPUYECKO MOBEPXHOCTY,
OCb LMNMHAPUYECKOW MOBEPXHOCTW. LIMAMHAP: OCHOBaHMS M 60KOBas MOBEPXHOCTb,
ob6pasytoLias 1 ocb, nnowiaas 60KOBOM U MOMHON NOBEPXHOCTM.

KoHuyeckass MnoBepXHOCTb, 06pasytoline KOHWYECKOM MOBEPXHOCTU, OCb U
BEPLUMHA KOHWYECKO NoBepXHOCTM. KOHYC: OCHOBaHMe W BepluMHa, obpasytouias v
0Cb, N/owanb 60KOBOIN M NOMHOM NOBEPXHOCTU. YCEUYEHHbIN KOHYC: 06pasytoLime U
BbICOTa, OCHOBaHWS 1 60KOBas NMOBEPXHOCTb.

Cepa ¥ wap: UeHTp, paguyc, [AuameTp, naowafb MOBEPXHOCTM CHepsbl.
B3anmHoe pacronoxeHue ciepbl M MAOCKOCTKU, KacaTefbHas MA0CKOCTb K cepe,
nnowanb cpepsbl.

306paxkeHWe Ten BpalweHNs Ha niocKocTh. PasBépTka uuanHApa 1 KoHyca.

KombrHaumm Ten BpawieHuUst U MHOrOrpaHHMKOB. MHOrorpaHHuK, OMUCaHHbIA
OKO/10 cthepbl, cepa, BNUCaHHAs B MHOTOrPaHHWK, WK Te0 BpaLleHus.

MoHsATMe 06 06bEMe. OCHOBHbIE CBOWCTBA 00LEMOB Ten. Teopema 06 06bEME
NPSMOYTONbLHOrO Mapannenenuneia n cneactems ns Heé. O6BLEM LMAMHAPAE, KOHYca.
OO6béM Liapa 1 nnowagb chepsbl.

MofobHble Tena B npocTpaHcTBe. COOTHOLIEHWUA  MeXay  nowagamu
NMOBEPXHOCTEN, 06bEMaMK NOAOOHbIX Ten.

CeyeHns uunuHapa (napannenbHo W NepneHAnKYNAPHO OCK), CEYEHWUA KOHYca
(napannenbHoe OCHOBaHMIO U NPOXOASLLEe Yepe3 BEPLUMHY), CeYeHMs Luapa.
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BekTopbl 1 KOOpAVHATLI B MPOCTPaHCTBE

BekTop Ha nniockoctv M B npocTpaHcTBe. C/I0XKEHWe W BblYMTaHWe BEKTOPOB.
YMHOXeHWe BeKTopa Ha 4uucnio. Pas3noXkeHue BekTopa Mo TPEM HEKOMMIaHapHbIM
BekTOpam. [MpaBuno napannenenunega. PelleHne 3a4ad, CBA3AHHbLIX C MPUMEHEHUEM
npaBwn LeNCTBUIA ¢ BeKTopamu. MpsMOyrofibHas cucTema KoopAvHaT B NPOCTPaHCTBE.
KoopanHaTtbl BekTopa. MpocTeliwme 3a4aun B KOOpAMHATaX. YTON MeXay BeKTopamu.
CkanspHoe npov3BefeHne BeKTOPOB. BbluucrieHWe yrfioB Mexay npamMbiMu U
nnockoctamn. KoopanHaTHO-BEKTOPHLIN MeTOZ NPW PeLleHn reOMeTPUYecKnX 3asau.

NMPEAMETHbBIE PE3YJIbTATDI

K koHUWy o06yyeHns B 10 Knacce o6ydvatowWmics nonyyunT cregyroume
npegmMeTHble pe3y/bTaTbl:

onepupoBaTb NOHATUAMMW: TOUKa, NPsSMas, MIOCKOCTb;

MPUMEHATb aKCMOMbl CTEPEOMETPUN W CNEACTBMS U3 HUX MNPU  peLleHnn
reoMeTpUYecKnx 3afay;

onepupoBaTb MOHATUAMU: MapaineNnbHOCTb U NepneHANKYIAPHOCTb MPAMbIX Y
MIOCKOCTEN;

KnaccuuumpoBatb  B3aMMHOE  PAacro/ioXeHWe MpAMbIX WM MI0CKOCTER
B MPOCTPAHCTBE;

onepuvpoBaTtb MOHATUAMW: ABYrPaHHbIA Yros, rpaHy ABYrpaHHOro yrna, peépo
[BYrPaHHOro yrna, IMHeNHbIN Yron ABYrpaHHOro yrna, rpagycHas mepa AByrpaHHoro
yrna;

onepupoBatb  MOHATUAMW:  MHOTOTPaHHWK, BbIMNYK/bIA U HEBbINYK/bIiA
MHOrOrpaHHUK, 3/1eMeHTbl MHOTOrpaHHKKa, NpaBUIbHbIA MHOFOrPaHHUK;

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

KnaccugmumpoBaTb MHOTOrpaHHUKK, BblGMpas OCHOBaHWUA ANA Knaccupukauum
(BbINYKJ/Ible N HEBbIMYK/ble MHOrOrpaHHUKK, MpaBu/ibHble MHOTOrPaHHUKW, NPAMbIE 1
HaK/IOHHbIE MPU3MbI, Napannenenunesbl);

onepupoBaTtb MOHATUAMU: CEKYLLAasA MIOCKOCTb, CeYeHNe MHOrOrpaHHNKOB;

06BACHATL NPUHLUMMBI NOCTPOEHUA CEYEHWNIA, UCMOMb3YA METOL CNeLoB;

CTPOUTbL CeYEHMS MHOrOrpaHHWKOB MeTOAOM C/efioB, BbIMOMHATb (BbIHOCHLIE)
MJIOCKME YEepTeXu N3 PUCYHKOB MPOCTbIX OOBLEMHBLIX Uryp: BuA CBEpPXY, COOKY,
CHU3y;

pelartb 3a4a4M Ha HaxoXKAeHWe reoMeTPUYEecKUX BeMYMH Mo obpasuam um
anropuTMam,  NPUMEHSS U3BECTHbIE  aHANUTUYECKMe MeTodbl NPy PeLLeHnn
CTaHJapTHbIX MaTeMaTU4YeCKMX 3afay Ha BblYMC/IEHME PaCCTOAHWIN MeXAy [ABYMS
TOYKaMM, OT TOUKM A0 NPSMOM, OT TOUKM L0 NJIOCKOCTU, MEXAY CKpeLLMBatoLLMMUCS
NPSAMbIMU;

pewiaTb 3afayv Ha HaxOXAeHUe TeoMeTPUYECKUX BeNnyYnH Mo obpasuam umm
anropuTMam,  MPUMEHSIS M3BECTHble  aHa/IMTUYECKMe MeToAbl MpU  PeLleHnm
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CTaHAAPTHbIX  MaTeMaTM4eCKMX  3aady  Ha  BbIMWCNEHWE  YINOB  MeXay
CKPELLMBAOLWUMUCS NPAMbIMUA, MEXAY NPSMOIA 1 MNOCKOCTbIO, MEX/Y NI0CKOCTAMMU,
ABYTPaHHbIX YT/0B;

BbIUMCNATL 00BLEMbI WM M/OWAAN MOBEPXHOCTEN MHOFOrpaHHUKOB (Npu3Mma,
nMpamMmga) ¢ NpUMeHeHneM (hopMys, BbIYMCAATL COOTHOLLEHMS MeXAY NAoLaasaMm
MOBEPXHOCTEN, 06bEMaMMN NOA0OHBLIX MHOFOrPaHHUKOB;

onepupoBaTb NMOHATMSAMU: CUMMETPUS B MPOCTPAHCTBE, LIEHTP, OCb U MIOCKOCTb
CUMMETPUN, LEHTP, OCb U NIOCKOCTb CUMMETPUN DUTYpbl;

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

MPUMEHATL reoMeTpuYeckme hakTbl ANS PELUEHNS CTEPEOMETPUYECKMX 3afad,
npeanonarakoLnX HECKO/MbKO LUIAroB PeLLeHNs, eCn YCNoBUA NMPUMEHEHUS 3adaHbl
B IBHOW (popMe;

MPYMeHATb  MPOCTeMe  NporpammHble  CpeAacTBa UM 3/IEKTPOHHO-
KOMMYHMWKaLNOHHbIE CUCTEMbI MPU PELLEHNUN CTEPEOMETPUYECKNX 3a4ay;

NPYBOANTL NPUMEPLI MaTEMATUUYECKMX 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
mMaTemaTmMyeckn chopmynMpoBaHHOW Npo6aeMbl, MOAENNPOBATL peabHble CUTYaLui
Ha A3blke TEeOMETPUM, WCCNefoBaTb MOCTPOEHHbIE MOAEN C WCMO/b30BaHMEM
reoOMeTPMYECKNX MOHATWIA W TeopeMm, annapaTta anrebpbl, pelwaTb MNpaKTU4Yeckue
3afauu, CBSA3aHHbIE C HAXOX/AEHNEM FEOMETPUYECKNX BENNUVH.

K KoHLy 06y4eHmnsi B 11 Knacce 06yvatoLMiACA HayumTCs:

ornepupoBatb  MOHATUAMW:  UWIMHAPUYECKas  MOBEPXHOCTb, 06pasytoLyme
UMIMHAPUYECKON NOBEPXHOCTU, LMINHAP, KOHMYECKas NOBEPXHOCTb, 06pasytoLme
KOHMYECKOIN NMOBEPXHOCTK, KOHYC, chepryeckas NOBEPXHOCTb;

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

06BACHATL CNOCOOLI NONYYEHWS TeN BPALLEHUS;

KnaccuguumnpoBaTb B3aMHOE PacrofioXXeHne cepbl U MI0CKOCTH;

ornepupoBaTtb MOHATUSAMW: LIAPOBOA CErMeHT, OCHOBaHMe CEermMeHTa, BbICOTa
CermMeHTa, LUApOBOM C/OM, OCHOBaHWE LIApOBOro Cnos, BbiCOTa LUAPOBOr0 Cos,
LLIApOBOW CEKTOp;

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

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

BbIYMCNSATb COOTHOLLEHUS MEXAY MAowWwaasaMy MnoBepxHocTen U 06bEMaMK
NoA0GHbIX Ten;
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n3o6paxkaTb M3yyaemble GUIYpbl OT PYKM U C TMPUMEHEHMEM TMPOCTbIX
YEPTEXHBIX UHCTPYMEHTOB;

BbIMONHSATb (BbIHOCHbIE) M/IOCKME YEPTEXU M3 PUCYHKOB MPOCTHIX 06bEMHbIX
quryp: Buf CBepXy, COOKY, CHU3Y, CTPOUTb CEUEHMS TeN BPaLLEHUS;

N3BNEKaTb,  WMHTEPNPeTMpoBaTb U Npeobpas3oBbiBaTb  MH(OPMALIMIO
0 NPOCTPAHCTBEHHbIX FEOMETPUUYECKUX (Urypax, NPeAcTaB/eHHYH Ha uyepTexax W
PUCYHKaX;

onepupoBaTtb MOHATUEM BEKTOP B MPOCTPAHCTBE;

BbINOHATL [JEACTBUA CMOXEHWS BEKTOPOB, BblUMTaHWUS BEKTOPOB M YMHOXEHUS
BeKTOpa Ha YnCo, 06BACHATb, KaK1MMK CBOMCTBAMU OHW 061a4atoT;

MPUMEHATb NPaBW/Io napannenennnesa;

OrnepvpoBaTb MOHATUAMW: [eKapTOBbl KOOPAMHATbl B MPOCTPaHCTBe, BEKTOP,
MOZY/lb BEKTOpa, paBeHCTBO BEKTOPOB, KOOPAWMHATbI BEKTOpa, Yron Mexay
BEKTOpaMu, CKalispHOe Npou3BefeHNe BEKTOPOB, KOJI/IMHEAPHbIe U KOMMJaHapHble
BEKTOpbI;

HaxoAMTb CyMMY BEKTOPOB WM MPOWM3BEAEHME BEKTOpa Ha YMCo, Yron Mexay
BEKTOpaMK,  CKa/lispHOe  Mpou3BeAeHue, packnajblBaTb  BEKTOP MO ABYM
HEKONIMHeapHbIM BEKTOPaM;

3afaBaTb NJ0CKOCTb YpPaBHEHMEM B [JeKaPTOBOI CUCTEME KOOPAUHAT;

NPUMEHATL reoMeTpuyeckre (hakTbl NS PELleHUst CTEePeOMeTPUYECKMX 3ajad,
npegnonararowmx HeCKO/IbKO LUAroB PeLleHns, ecnm ycroBus NPUMEHeHWUs 3afaHbl
B AIBHOW (pOpME;

peliaTb NPOCTEMLLME TeoOMeTPUYeCKMe 3afayn Ha MNPUMEHeHMe BeKTOPHO-
KOOPAMHATHOIO MeTOAa,;

pelaTth 3aayn Ha JoKa3aTe/lbCTBO MaTeMaTUYeCKMX OTHOLLIEHMIA 1 HAX0XAeHMe
reoOMeTpMYeCKMX BeNMYMH No obpasyam WM anropuTmam, MNPUMEHSS W3BECTHbIE
MEeTOAbI MNPV PeLeHnn CTaH4apTHLIX MaTeMaTUYeCKMX 3aday;

MPUMEHSATb  MpOCTeliluMe  NporpamMmHble  CpeacTBa WM 3/1EKTPOHHO-
KOMMYHVKaLMOHHbIE CUCTEMbI MPY PELLEHNN CTEPEOMETPUYECKUX 3aauy;

NMPUBOAUTL MPUMEPbI MaTeMaTUYECKMX 3aKOHOMEPHOCTEN B MPUPOLE U XKU3HW,
pacno3HaBaTb NPOsBIEHME 3aKOHOB FEOMETPUN B UCKYCCTBE;

MPUMEHATb MOJMYYEHHbIE 3HAHMS Ha MpaKTUKe: aHau3npoBaTb peasibHble
cUTyaumnm W NPUMEHATb W3YYeHHble MOHATMS B Mpouecce MOUCKa peLleHus
mMaTeMaTnyeckun cpopmynMpoBaHHON NpPo6/eMbl, MOAENNPOBaTL peasibHble CUTYaLUn
Ha S3blke TeoMeTpuM, WCCNeaoBaTb MOCTPOEHHbIE MOAENM C WCNONb30BaHWEM
reoMeTpUYecKMX MNOHATUA W Teopem, annapara anrebpbl, pewarb MpakTuyeckme
3afja4u, CBA3aHHbIE C HAXOXKAEHVMEM FeOMETPUYECKMX BENUUNH.
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TEMATUYECKOE MNJIAHNPOBAHVE

10 KJTIACC

HavmeHoBaHWe pasgena
(Tembl) Kypca

BBe/eHe B CTEPEOMETPUIO

KonunyecTtso
YyacoB

10

®epnepanbHas paboyas nporpamMma | Matematvka 10-11 knacchl (6a30BbIii YPOBEHb)

OcCHOBHOE cofiepXkaHue

OCHOBHbIe MOHATUSA CTEPEOMETPUM:
TOUKa, NpsiMasi, MJ0CKOCTb,
NpoCTpaHCcTBO. IMpaBmna U306paxkeHus
Ha pUCYHKax: 1306paXKeHNs
NNOCKOCTEN, napaninenbHbIX NPAMbIX
(oTpeskoB), cepeAnHbl OTPe3Ka.
MoHATUA: nepecekaroLyecs
M/1I0CKOCTH, NepeceKatoLLmecs npsmas
1 NNOCKOCTb.

3HaKoMCTBO C MHOrOrpaHHUKamm,
1306paXeHNe MHOTOrpaHHNKOB

Ha pUCYHKaX, Ha NPOEKLMOHHbIX
yepTexxax. HauanbHble cBeAeHUS

0 Kybe v nupaMuge, Ux passépTku

1 mogenun. CeyeHnss MHOTOrpaHHMKOB.
MoHsATME 06 aKCMOMATUYECKOM
NOCTPOEHUN CTEPEOMETPUN: aKCUOMBI
CTEPEOMETPUMN U CNESCTBUS U3 HUX

OcCHOBHble BUAbI AeATENbHOCTH
obyuJaroLmxcs

AKTyanuMsmpoBaTb (aKTbl U MeTOAbI
NJaHVMETPUK, PeNeBaHTHbIE TEME.
Mony4yaTb NpeacTaBieHUs

0 NPOCTPaHCTBEHHBIX PUrypax,
pasbupaTb NpocTelLlme npasuia
N306padKeHUs 3TUX Uryp.
M306paxkaTb NpsaMyr0 W N10CKOCTb
Ha prCYHKe.

PacnosHaBaTb MHOTOrpaHHUKY,
nupammay, Ky6, HasblBaTb WX
3NEMEHTbI.

[Jenatb pucyHok Ky6a, npaMugpl,
HaxOAUTb OLUMGKM B HEBEPHbIX
N306paKEHMAX.

3HaKOMUTBLCSA € CeYeHUAMM,

C METOZOM C/eJi0B; UCMOMb30BaTh
[N151 MOCTPOEHMS CeYeHMs MeToq,
CnesioB, KpaTko 3anmcbiBaTh LLaru
MOCTPOEHMS CEYEHVS.
PacnosHaBaTb Buf, ce4YeHms
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Mpsamble 1 M10CKOCTU

B MPOCTPAHCTBE.
MapannensHoCTL NPAMBIX
1 NNOCKOCTEM

depepanbHas paboyas nporpamma; Matematuka. 10-11 knacchl (6a30BbiM YPOBEHb)

B3aMMHOe pacronoxeHne npsmbIx
B MPOCTPAHCTBE: MepeceKatoLLmecs,
napanenibHble 1 CKPeLLMBatoLLmMecs
npsivble.

MapannenbHOCTb MPSMbIX

1 N/IOCKOCTE B MPOCTPAHCTBE:
napansesibHble NpsiMble

B MPOCTPAHCTBE; Mapan/ienbHOCTb
TPEX MPAMbIX; Napa/IeNbHOCTb
MPsMOIA 1 MAOCKOCTU. YT/ibl

C COHanpaB/EHHbIMM CTOPOHAMW; YTon
MeX[y NPsAMbIMIA B NPOCTPaHCTBeE.

1 OTHOLLIEHWI, B KOTOPbIX CEYEHME
[enut pebpa Kyba, HaxoauTb NNOLWaab
CeyeHus.

Vcnonb3oBaTb nofobue npu
peLLeHnn 334a4 Ha NoCTpoeHue
CEYEHNI.

3HaKOMUTLCSA € aKCMOMATUYeCKUM
MOCTPOEHMEM CTEPEOMETPUM,

C aKcMoMamy CTepeoMeTpum

W CNefCTBUSMU U3 HUX.
MnniocTprpoBaTh akCUoMbI
PUCYHKaMK 1 MpUMepamu

13 OKpY>KaroLLe 06CTaHOBKM

AKTYyanmsnpoBatb (akTbl U METOABI
MAaHUMETPUN, PENEBAHTHBIE TEME,
MPOBOAUTL aHANOrUK.

MepeuncnsiT BO3MOXHbIE crocoGbl
PacroNoXXeHUs ABYX MPsSIMbIX

B MPOCTPaHCTBE, UMMOCTPUPOBATL WX
Ha Npumepax.

[JaBaTb onpeseneHve
CKPELLMBAIOLLMXCS MPAMbIX,
(hopMynMpoBaTh NPU3HaK
CKPELLMBALOLLMXCS NPAMbIX

1 NPUMEHSTL €70 NPK PeLLEHNM
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depepanbHas paboyas nporpamma | Matematuka. 10-11 knaccbl (6a30Bblii ypOBEHb)

MapannenbHOCTb NIOCKOCTEIA:
napannenbHble N0CKOCTH; CBOICTBA
napannefibHbIX NI0CKOCTEN.
MpocTeiiume NpoCTPaHCTBEHHbIE
(hUrypbl Ha NIOCKOCTU: TETPasap, Kyo,
napannenenunes; NocTpoeHwve
CceyeHuii

333u.
PacnosHaBaTb Npu3mMy, Ha3biBaTb eé
3M1EMEHTBI.

CTpouTb ceyeHrs Mpr3Mbl

Ha rOTOBbIX YepTeXax.

MepeyncnsiTe BO3MOXHbIE CMOCO6bI
B3alIMHOI0 PaCcronOXeHWs NPAMOii

1 MIOCKOCTU B MPOCTPaHCTBe,
MPVYBOAUTL COOTBETCTBYHOLLME
NpUMEpPbI U3 PeasibHOM YU3HN.
[JaBaTb onpegeneHue
napannenbHOCTV NPAMON

W NNOCKOCTH.

dopmynMpoBaTb NPU3HaK
napaifeNbHoCTU NPSIMOA

W MIOCKOCTU, YTBEPXKAEHME O NpsIMOl
nepeceyeHns ABYX NNOCKOCTEW,
MPOXOAALLMX Yepe3 napannesbHble
npsiMble.

PeluaTb npakTuyeckve 3aaun

Ha MOCTPOEHME ceyeHuiA
MHOrOrpaHHuKa.

OOBbACHATL CyYan B3aMMHOI0
PacnoNOXeHNS NIOCKOCTE.

[JaBaTb onpeaeneHvie napannenbHbIX
MA0CKOCTeld; NPUBOAUTL MPUMEpbI



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

3 peasibHOM XXM3HU 1 OKPYXKaKoLLEeV
06CTaHOBKM, WKOCTPUPYHOLLIME
napannebHOCTb MI0CKOCTEN.
Mcnonb3oBaTb Npu3Hak
napannenbHoOCTW fBYX MAOCKOCTeN,
CBOWCTBA Napa//ieNbHbIX MIOCKOCTEN
NPV PeLLEHNN 33434 Ha MOCTPOEHNE.
OOBACHSAATL, YTO Ha3bIBAETCA
napannefibHbIM NpOeKTNPOBaHNEM

W KaK BbIMOJIHSAETCA NPOEKTNPOBaHYe
(hMryp Ha naocKocTb.

M306paxxaTb B NapainenbHoi
NPOEKLMN pas/InyHble
reoMeTpUYecKme (urypbl.
MogenmpoBaTtb peasibHble CUTyaLWn
Ha A3blKe FeOMETPUK, UCCNe0BaTh
MOCTPOEHHbIE MOAENN

C MUCMOMb30BaHNEM FEOMETPUYECKUX
MOHSATWIA.

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

1 CBOIACTBA NapansienbHbIX NPAMbIX
Ha M/I0CKOCTM
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MepneHanKyNsSpHOCTb NPAMbIX
1 NIOCKOCTel

12

depnepanbHoii paboyas nporpamMma 1Matemartuka. 10-1 i knacchl (6a30Bblii ypOBeHb)

MepneHanKySpHOCTL NPSMOit

W MNIOCKOCTU: MepreHaVKyspHble
npsMble B MPOCTPAHCTBE, NpsiMble
napannenbHble 1 NepneHanKynspHble
K MIOCKOCTH, Npr3HaK
MepneHaMKYNSPHOCTM MPSIMOiA

1 N/IOCKOCTH, Teopema O NpsIMOVi
nepneHAnKyNspHOA NNOCKOCTY
MeprneHANKYNSP U HaKMOHHbIE:
PaccTOsHYE OT TOUKM [0 N/IOCKOCTMH,
paccTosHMe OT NPSMOIA [0 MAOCKOCTY

AKTyann3npoBaTb (hakTbl 1 METOAbI
MIaHUMETPUK, PeneBaHTHbIE Teme,
MPOBOAUTbL aHaornu.

OOBACHATb, Kakoli yron HasblBaeTcs
YIIOM MEXAY NepecekaroLLMMmcs
NPSIMbIMK, CKPELLMBAOLLMMUCS
NpsIMbIMM B NPOCTPaHCTBE.

[JaBaTb onpegeneHune
nepneHaNKYNSpHbIX NPSIMbIX

1 NPSIMOIA,NePeHANKY NSPHOM

K N/I0CKOCTU.

HaxoauTb yrnbl Mexany
CKpELLMBAIOLLMMUCA MPAMBIMA B Ky6e
¥ Nupammze.

MprBOAMTE NPUMEPBI W3 PeanbHON
XXU3HU 1 OKpY>KatoLLeli 06CTaHOBKM,
WNMIOCTPUPYIOLLE
NepneHanKyNspHOCTb MPAMbIX

B MPOCTPaHCTBe

1 NeprneHanKYNApHOCTb NPSIMOIA

K NAOCKOCTM.

dopmynnpoBaThb Npu3HaKk
NepneHanKyNsPHOCTY NPSMON

1 NNOCKOCTU, NPUMEHSATb €ro Ha
MPaKTUKe: 0ObSCHATH
neprneHAnKyNsapHoOCTL pebpa Kyba

1 fyaroHanm ero rpaHu, Kotopas ero
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®depepanbHas paboyas nporpamma | Marematuka. 10-11 knaccbl (6a30Bblii YpoBeHb)

HE COLEPXMT, HaXoauUTb A/MHY
JvaroHanu Ky6a. BblumcnsTb BbICOTY
NpaBubHON TPEeYroNbHOA

1 NPaBWIbHOM YeTLIPEXYTO/bHOM
nupamuz no gavHam péoep.

PelwaTb 3afa4m Ha BblHUCIEHNS,
CBfi3aHHbIE C NepeHANKYAPHOCTLIO
NPSIMOIA 1 NI0CKOCTK,

C CMO/Ib30BaHWEM MPU PELLEHNN
NIaHUMETPUYECKMX (PAKTOB

1 METOAOB.

OO6BACHATDb, YTO Ha3bIBaOT
nepreHAVIKYNSPOM W HaKMOHHOM

13 TOYKM K MI0CKOCTU; NPOEKLMeN
HaK/TOHHOIA Ha NNOCKOCTb. OBBACHAT,
UTO Ha3bIBaeTCA PacCTOSHUEM:

OT TOYKY [0 M/IOCKOCTU; MEXAy
napasinenbHbIMA MI0CKOCTAMU; MEXIY
npsIMOIA M NapannenbHoli e
MIOCKOCTbHO; MeXay
CKPeLLMBAIOLLYIMUACS NPAMbIMMU.
HaxoguTb 3T1 paccTosHUS B NPOCTbIX
cnyyasx B Kybe, nmpamue, npusme.
MogenupoBaTb peasbHble CUTyaLnn
Ha f3blke FeOMEeTpUM, UCCNefoBaTb
MOCTPOEHHbIE MOAENM

C MCMO/b30BaHNEM TEOMETPUYECKNX
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Y bl MEXY NPAMbIMA 1
MOCKOCTSMY

10

defepanbHasn paboyas nporpamMma {MatemaTuka. 10-11 Knacchl (6a30Bblil YPOBEHDb)

Yrnbl B NPOCTPAHCTBE: YToN MeXay
NPSIMOI 1 NJIOCKOCTbHO; ABYTPaHHbIiA
Yrofn, NMHEHbIA yron AByrpaHHOro
yrna.

MepneHanKyNAPHOCTb MIOCKOCTEN:
NPU3HaK NepreHANKYNSPHOCTA ABYX
nnockocTein. Teopema 0 TPEX
nepreHAnKynspax

MOHATUIA.

Vicnonb3oBaTb Npy peLueHnn 3agau
Ha MOCTPOEHME CeveHunii Teopemy
Mudparopa, cBOCTBA NPSMOYTO/bHbBIX
TPeyroNbHUKOB

AKTyanuamposaTb (aKTbl 1 MeTofpbl
NNaHMETPUN, PefieBaHTHbIE TEME,
MPOBOAUTL aHa/IornM.

[asaTb onpegeneHve yrna Mexxay
MPSIMOI 1 NNOCKOCTbHO,
(hopmynmpoBsarb Teopemy 0 TPéX
nepneHanKynapax 1 06paTHyHo K Heil.
HaxoauTtb yron mexgy npsmoii

W NJIOCKOCTLIO B MHOTOrPaHHYKe,
paccTosHWE OT TOYKM [0 NpSMOl

Ha MI0CKOCTW, UCNOMb3ya TEOPEMY

0 TpéX mepneHankynsapax. MNMposogutb
Ha YepTexke NepreHAnKYNap: 13 TOUKN
Ha MpAMYIO; M3 TOYKU Ha MIOCKOCTb.
[JaBaTb onpefeneHne ABYrpaHHOro
yrna u ero anemeHToB. O6bACHATL
PaBeHCTBO BCEX JIMHEWHBIX YT/I0B
[BYrpaHHOro yra.

HaxoauTb Ha YepTexxe ABYrpaHHbIi
yron npy pebpe nupaMugbl, NPU3Mbl,
napasinenienvnesa.
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MHororpaHHVKx

denepansHas paboyas nporpamMma j Matematuka. 10-11 knacchl (6a30BblIii YPOBEHb)

MoHsATE MHOTOTPaHHUKa,

OCHOBHbI€ 3/1EMEHTbI MHOTOrPaHHMKa,
BbINYK/blE W HEBbIMYK/IblE
MHOTOrpaHHNKK; pasBEpPTKa

MHOTOr paHHMKa.

Mpu3ma: s-yronbHas NPU3Ma; rpaHu

[aBaTb onpefeneHue yrna Mexay
NNOCKOCTAMMU.

[aBaTb onpegeneHune

1 hopMynmMpoBaTh NpU3HaK
B3aMMHO NePNEHANKYNSPHBLIX
MNI0CKOCTEN.

HaxoanTb yribl Mexay MaoCKOCTAMN
B Kybe 1 nupamuge.

Mcnonb3oBaTb Npu peLleHnn 3afad
OCHOBHble TEOPEMbI 1 METOApI
NNaHUMETPUN.

MogennpoBaTth peanbHble CUTyaLun
Ha S13bIKE FeOMETPUM, UCCNEeAoBaTb
MOCTPOEHHbIE MOAENN

C MCMONb30BaHNEM FEOMETPUYECKMX
MOHSTUIA.

Vicnonb3oBaTth Mpu peLleHun 3agaq
Ha MOCTPOEHME CeYeHN
COOTHOLLEHVS! B MPSMOYTO/IbHOM
TPeyronbHUKe

AKTyann3nposaTb (pakTbl 1 MeToApl
NNaHUMETPUM, PeneBaHTHbIE TEME,
NPOBOAUTL aHasIOrUM.

[Jasatb onpegeneHue
napansesnenunesa, pacrnosHasaTthb ero
BMAbI M M3yYaTb CBOICTBA.
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depnepanbHas pabovas nporpamMma | Matematuka Irt-1 i K krcem (6a30Bblii YpOBEHb)

1 OCHOBaHVA NPU3MbI; NpsaMas

N HaKMOHHasA MpU3Mbl; 6OKoBas

1 NOMHas NOBEPXHOCTb MPU3MbI.
Mapannenenunes, NPAMOYTONbHbIV
napannenenunes n ero CBOMCTBa.
Mupamuga: /7-yronbHas nupaMuia,
rpaHu 1 0CHOBaHWe Nupamuapl;
60KOBas 1 MOMHas NMOBEPXHOCTb
nvpamubl; NpaBuIbHas U yCceyéHHas
nupammaa.

AneMeHTbl NPU3MbI 1 NPaMUAbI.
MpaBnbHblE MHOMOrPaHHUKN:
MOHATME NPaBUIBLHOIO
MHOrOrpaHHvKa; npaswibHas npu3Ma
1 NpaBuibHas nNupaMuaa; npasubHas
TpeyrofibHas nupamuaa

1 NpaBWbHbIA TeTpasap; Kyo.
MpefcTaBneHne 0 NPaBUbHbIX
MHOrOrpaHHMKax: OKTasgp, A04eKasap
1 nKocaagp.

CvMMETPMA B NPOCTPaHCTBE:
CUMMETPUA OTHOCUTESIbHO TOUKM,
NpsSMONA, NI0CKOCTU. 3NMEMEHTSI
CUMMETpUM B NMpaMmnaax,
napannenenunegax, nNpaBuIbHbIX
MHOTOrpaHHVKax.

[JaBaTb onpefieneHve nupamuapl,
pacno3HaBaTb BUfbl MMpamMug,
chopmynMpoBaTb CBOIACTBA PEGEp,
rpaHeii 1 BbICOTbI MPaBWIbHOM
nupammapl.

HaxoguTb nnowwaab NosHoi

1 GOKOBOI MOBEPXHOCTY MPaMUAbI.
[aBaTb onpefeneHne yCceu&HHoM
nUpaMufbl, HasblBaTb €8 3MEMEHTBI.
DopMynnpoBaThb TeOpeMy

0 n/owaay 60KoBOI NOBEPXHOCTM
NpaBW/bHOM YCEUYEHHOW NMMpaMuabl.
PeluaTb 334a4M Ha BblYKCEHME,
CBSi3aHHble C NpaMu1aamMi, a Takxke
3a7)a4M Ha MOCTPOEHVE CEUYEHNIA.
[aBaTb onpegeneHve nNpusmbl,
pacno3HaBaTb BUfbl NPU3M,
n306paxaTb MPU3Mbl Ha YEPTEXE.
HaxoauTb nnowaab NoaHon unm
60OKOBOI NOBEPXHOCTUN MPU3MbI.
M3yyaTb COOTHOLLEHWA 3iinepa
Ana ymcna pébep, rpaHeil U BEPLUMH
MHOFOrpaHHUKa.

M3yyaTb BUfbI MPaBUbHBIX
MHOIOrpaHHUKOB, WX Ha3BaHUs

U KONNYECTBO FpaHei.



OGbEMbI MHOTOTPaHHWKOB

9

®depnepanbHas paboyas nporpamma j MatemaTtmka. 101! knacchl (6a30Bblil YPOBEHb)

BbluncneHvie 3neMeHTOB
MHOrOrpaHHUKOB: PEbpa, AnaroHanm,
yrabl. Mnowaas 60KOBOM MOBEPXHOCTM
1 MOSIHOW NOBEPXHOCTY NPSMOiA
NPU3MbI, NIOWAAb OCHOBaHWIA, TeopeMa
0 60KOBOW NOBEPXHOCTW NPAMONA
npu3mbl. Mnowaab 6oKoBoi
MOBEPXHOCTU 1 NOBEPXHOCTU
NpaBWILHOW NpamMuAbl, Teopema

0 nnowaan 60KoBOIA NMOBEPXHOCTU
YCEUEHHON MpaMuabl

MoHsiTne 06 06bEMe. O6BEM
nMpamuabl, NPU3MbI

M3yyaTb CUMMETpUIO
MHOFOrpaHHUKOB.

OOBACHATL, Kakue TOUKY
Ha3bIBAKOTCA CUMMETPUYHBLIMU
OTHOCWTE/bHO JaHHOW TOUKW, MPSMON
WM NAOCKOCTY, YTO HasblBaloT
LIEHTPOM, OCbH WM MIOCKOCTLHO
CUMMETPUM (IUTYPbI.

MpuBoAUTL NpUMepbI
CUMMETPUYHBIX IUryp B apXUTEKTYpE,
TEXHUKeE, MPUpPoje.

MogennpoBaTtb peasibHble CUTyauum
Ha A3bIKe reoMeTpun, CCneaoBaTb
MOCTPOEHHbIE MOAENM

C UCNO/b30BaHNEM FEOMETPUYECKMX
MOHSTWIA, NCNO/b30BaThL MNofobYe
MHOrOrpaHHVKOB

AKTYyanusnpoBaTb (haKTbl 1 METOAbI
NNaHVMETPUM, PeNeBaHTHbIE TEME.
O6BACHATL, KaK U3MepSAOTCS
06BbEMbBI TE/, MPOBOAS aHaNOrMo

C M3MepeHVeM nuioLLageli
MHOr0Yro/IbHUKOB. DOpMynMpoBaThb
OCHOBHbIe CBOCTBa 06BEMOB.
M3yyaTb, BbIBOAUTL (hOpMY/ibl
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[NoBTOpeHMe: ceyeHus,
PacCTOAHNA W YINbl

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

MocTpoeHmne ceveHuii

B MHOTOrPaHHMKe.

BbluncneHne pacCTOsHWIA: Mexay
JBYMS TOYKaMM, OT TOUKM 40 NPSIMOIA,
OT TOUKM A0 MIOCKOCTM; MEXay
CKpELLMBAKOLLMMUCS MPSMbIMMN.
BbluncneHne yrios: mMexay
CKpELLMBAOLLMMMCS NPSIMbIMM.
MEXY NPSMOIA 1 NIOCKOCTbHO,
[IBYTPaHHbIX YrNoB, YrN0B MeXay
N/IOCKOCTAMM

06bEMA NPSIMOYTO/IbHOr0
napasnenenvnesa, Npusmel

1 npamMugpl.

BbluncnsaTb 06LEM NpU3MbI

1 Npamyabl Mo 1X 3/1eMeHTaMm.
MpyMeHsTbL 06LEM ANs peLleHns
CTepeoMeTPUYECKMX 3a4ay U

[N HAXOXAEHMA TeOMETPUYECKMX
BENNYMH.

MogenupoBartb peasibHble CUTyauumn
Ha A3blKe reoMeTpun, nccneoBatb
MOCTPOEHHbIE MOAENN

C UCMOMb30BaHNEM TEOMETPUYECKMX
MOHATUIA

CTpouTb CceyeHne MHOrOrpaHHUKa
METOJOM CriefoB.

[JaBaTtb onpegeneHve pacCTosHNS
Mexay (urypamm.

Haxoantb paccTosHue Mexay
napannenbHbIMK NI0CKOCTAMM,
MEXy MIOCKOCTbIO U NapanienbHoi
eli NpPAMON, Mexay
CKPELLMBAOLLMMUCA NPSMBIMU.
CTponTb NNHENHBIN yron
[BYrpaHHOro yrnia Ha YepTexe
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denepanbHas paboyas nporpamma  MaTematnka 10-11 knacchl (6a30Bblii YPOBEHD)

MHOrorpaHHMKa 1 HaxoguTb €ro
BE/INHYNHY.

Haxoantb Yribl MEXAY NNOCKOCTAMU
B MHOrorpaHHMKax

OBLUEE KO/JIMYECTBO 68
YACOB IO NPOrPAMME
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11 KNIACC

HanmeHoBaHue pasgena
(Tembl) Kypca

Tena BparleHus

KonunuecTso
YyacoB

12

defepanbHas paboyas nporpamma} Matematuka. 101 knacchl (MaTOBbIAYPOBEHD)

OCHOBHOe cofiepxxaHne

Cthepa v Lap: LEHTP, paguyc,

AVaMeTp; M/oLLaab NoBepXHOCTU
cthepbl. B3aMMHoe pacrionoxeHue
cthepbl M NJIOCKOCTY; KacaTe/ibHas

NAOCKOCTb K chepe; niowans chepbl.

1306paxkeHmne cepsbl, LWapa
Ha N0CKOCTH.
CeueHua wapa

OCHOBHBbIE BUfbI IeATENLHOCTY
obyyaroLmxcs

AKTyanu3mMpoBaTb (hakTbl 1 MeTofpl
NMaHUMETPUK, PeneBaHTHbIE TeMe,
MPOBOAUTL aHaNor UK.

[JaBaTb onpeaeneHnst ctepbl U LLapa,
UX LieHTpa, paguyca, araveTpa.
OnpefenaTb ciepy Kak purypy
BPALLIEHMS] OKPY>KHOCTN.
WccnepgosaTb B3avIMHOe
pacrnonoxeHue cepsl 1 NI0CKOCTH,
ABYX cthep, UNNIOCTPUPOBATL 3TO
Ha YepTexKax W pUCYHKax.
dopmynmpoBaTb onpeeneHue
KacaTe/lbHOl MI0CKOCTU K cdiepe,
CBOWCTBO M MPU3HaK KacaTe/bHOw
M/10CKOCTM.

3HaKOMUTBLCS C reofe3nyeckumm
JIMHUAMW Ha chepe



depepanbHas paboyas nporpammal

UpnuHapuyeckas noBepxHOCTb,
06pasytoLLyie LWIMHAPUYECKO
MOBEPXHOCTU, OCb LINHAPUYECKON
noBepxHocTw. LinnnHap: ocHoBaHWs
1 GOKOBas NOBEPXHOCTb,
06pa3yoLLas v ocb; NoLwaab
6OKOBOIA 1 MOMHOI MOBEPXHOCTY.
V306paxkeHue LuunmHapa

Ha nnockocTu. Pa3BépTKa LUmnnHapa.
CeyeHns umnHgpa (NIoCKOCTbLIO,
napannenbHon um
nepneHANKYNApHON 0CU LUnHApa)

KoHMyecKasi MOBEPXHOCTb,
06pasytoLLye KOHUYECKOM
NOBEPXHOCTU, OCb W BepLUMHA
KOHWYECKOIA MOBEPXHOCTH.
KOHyC: OCHOBaHWe W BepLUMHA,
o6pasytoLas 1 ocb; noLass

Matematuka. 10-11 knaccbl (6a30Bblii YpOBEHb)

OOBACHATL, YTO Ha3blBaIOT
LMAVHAPOM, Ha3blBaTb €ro 3/1EMeHTbI.
M3yyaTb, 06BACHSTb, KaK MoMy4uThb
UMAVMHAP NYTEM BpaLLeHus
NPSMOYTONbHUKA.

BbIBOAWTb, MCNONbL30BaTb (POPMY/bI
[19 BblUMCNEHNS NoLaan 6oKoBOiA
MOBEPXHOCTY LMHAPA.

M3yuaTb, pacno3HaBaTb pa3BepTKy
LnnmHapa.

V306paxkaTb LUAMHAP 1 ero ceyeHus
M/I0CKOCTbI, MPOXOAALLEl Yepes ero
0Cb, MapannefibHoN Un
neprneHAVKyISpHoOIA ocu.

HaxoauTb niowaamn sTux ceyeHuii.
MogennpoBaTb peasnbHble CUTyaLmm
Ha fi3bIke FeOMeTpuK, UCcCefoBaThb
NOCTPOEHHbIE MOAENN

C MCNOb30BaHNMEM TEOMETPUYECKMX
MOHATUIA

O6BbSACHSATb, KaKoe TeNo HasblBaloT
KPYroBbIM KOHYCOM, HasblBaTb €ro
3MIEMEHTBI.

W3yyaThb, 0GBSACHATb, Kak NoyuuTh
KOHYC NyTEM BpaLLIEHNS!
MPAMOYTO/IbHOFO TPEYTO/bHKA.
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PenepanbHasn paboyas nporpamma | Matematvka 10-11 knacchl ~6a30Bblii YPOBEHb)

6OKOBOW ¥ NOMHON MOBEPXHOCTY.
YCeUéHHBbIN KOHYC: 06pasytoLLme
1 BbICOTa; OCHOBaHWA 1 6OKOBas
MOBEPXHOCTb.

VI306pa>KeHV|e KOHYyCa Ha Nn/I0CKOCTW.

Pa3BépTka KOHyca.

CeuyeHuns koHyca (NI0CKOCTbHO,
napasnensHol 0CHOBaHWIO,

1 NNOCKOCTbH, NMPOXoasLLel
yepes BEPLUMHY)

KombuHauus Ten BpalleHus

¥ MHOTOrPaHHWKOB. MHOrOrpaHHUK,
ONMCaHHbIA 0KONO chepbl; chepa,
BMUCaHHAas B MHOTOTPaHHUK W

B Te/O BpaLLieHns

V1306paxkaTb KOHYC U €ro CeUeHUs
M/0CKOCTbH, NPOXOAsLLEl Yepe3 OCh,
W NNOCKOCTbHO, NEPMEHANKYSPHON
K och.

V3yuaTb, pacro3HaBaTb pa3BeEPTKY
KOHyca.

BbIBOAWTL, UCMOMb30BaTb (HOPMY/bl
ONA BblMMCAEHVA noLiaau 60KOBOIA
MOBEPXHOCTU KOHYCA.

HaxoauTb nnioLiaamn ceyveHuis,
NPOXOAALLMX Yepe3 BEPLUMHY KOHyca
WIn NEePeHANKYNAPHBIX ero ocu.
O6bACHATL, KakKoe Tefo HasblBaeTCsl
YCEYEHHBIM KOHYCOM.

M3yuyaTb, 06bACHATb, Kak ero
MOMYy4YNTb MYTEM BpaLLIEHNS
NpsSIMOYTO/IbHO Tpaneuum.
BbIBOANUTb, NPUMEHSITL hopMy Ty
AN1S BbIYUCIEHNS M/0LLAAN BOKOBOIA
MOBEPXHOCTN YCEYEHHOTO KOHyca

AKTYaNM3npoBaThb (aKTbl U METOApI
MNaHUMETPUN, PENeBaHTHbIE TEME,
MPOBOANTL aHATIOTWN.

PeLLiaTb CTEPEOMETPUYECKME 3a[jauM,
CBsI3aHHbIE C TENaMy BpaLLeHus,
MOCTPOEHWEM CEYEHMIA TeN BpaLLeHus,



O6BbEéMbI TEN

depfepanbHas paboyas nporpamma  Martematuka. 10-11 Knacchl (6a30Bblii YPOBEHD)

MoHsATne 06 06bEMe. OCHOBHbIE
CBOICTBa 06LEMOB Te.

O6BEM LMMHApPa, KOHYCa.
O6bEM Lapa 1 nnowaas chepsbl

C KOMBMHaUUAMM Tef BpaLleHust

1N MHOIOrpaHHUKOB Ha HaxoXeHue
reOMETPUYECKMX BEIMYNH.
Mcnonb3oBaTb Npy peLLeHun
CTepeoMeTPUYECKUX 3afa4
nnaHMMeTpuyeckune hakTbl Y METOAbI
3a[jaumn Ha BblyMCNeHMe

1 [0Ka3aTeNbCTBO.

MogenvpoBaTtb peasibHble CUTyaLun
Ha A3bIKe reoMeTpumn, uccnefoBaTb
MOCTPOEHHbIE MOZEN

C MCMOMb30BaHMEM TeOMETPUYECKNX
MOHATIA

AKTYann3npoBaThb (hakTbl 1 METOfbI
MAaHUMETPUN, PENEBAHTHbIE TEME,
MPOBOAUTL aHAIOMUM.

BbIBOANTB, MCMO/L30BaTh HOPMY/bI
061BEMOB: MPU3MbI, LMIMHADA,
NUpamMIgpl, KOHYCa; YCeuEHHo
MpaMmzbl 1 YCEUEHHOTO KOHYCa.
PeLLaTh CTEpeOMETPUYECKME 3adauM,
CBSI3aHHbIE C BbIYMC/IEHMEM OGBLEMOB.
dopMynMpoBaTh onpeaeneHme
LLIApPOBOr0 CErMeHTa, LLApOBOrO C/Ios,
LLIApOBOro CEKTopa.
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BekTopbl 1 KoOpAWHaTbI
B MPOCTPaHCTBE

10

®epepanbHas paboyast nporpamma f Matematuka, 1<>1 1 Knacchl LTKKbLL YPOBEHb)

Mofo6HbIe TeNa B MPOCTPAHCTBE.
COOTHOLLEHVS MEXAY MAOoLaasaMM
MoBEpPXHOCTEN, 06bEMaMN MOA06HbLIX
Ten

BekTop Ha niockocTtn
1 B NpocTpaHcTBe. CrnoXxeHne
1 BblY/TaHWE BEKTOPOB. Y MHOXEHME

MPUMEHATL hopMy bl
ON1S HAXOXZEHUS 06BEMOB LLAPOBOO
CErMeHTa, LLIapoBOro CeKTopa

PeluaTb cTepeoMeTpuuecKue 3a8aum,
CBs3aHHble C 06BLEMOM LUapa

1 NoWaablo cepbl.

MogennpoBaTb peanbHble CUTyaLWn
Ha si3bIKe reoMeTpum, NCCNefoBaTb
MOCTPOEHHbIE MOAENN

C MCMOMb30BaHNEM FEOMETPUYECKNX
MOHATUIA.

AKTyanuampoBaTthb (hakTbl ¥ METOAbI
NIaHUMETPUN, pPeneBaHTHbIE TEME,
MPOBOAUTbL aHaNornu.

PeluaTb cTepeomeTpUyecKue 3afaum,
CBfi3aHHble C COOTHOLLEHNEM 06BEMOB
1 MOBEPXHOCTEN NOAO6HbIX Ten

B MPOCTPaHCTBE.

MogennpoBaTb peasibHble CUTyaLun
Ha fi3blKe reOMeTpUM, NCCNefOoBaTb
NOCTPOEHHbIE MOAENN

C MCMO/b30BAHNEM FEOMETPUYECKMX
MOHSATWIA

AKTYyaIm3npoBaTb (akTbl 1 METObI
NJaHUMETPUN, PeNeBaHTHbIe TEME,
MPOBOAWTL aHaNOr UK.
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depnepanbHas paboyas nporpamma  Matematuka. 10-11 knacchl (6a30Bblii YPOBEHb)

BeKTOpa Ha uncso. PasnoxeHue
BEKTOpPA M0 TPEM HEKOMMIaHaPHbIM
BekTopam. MpaBuno
napansenenunesa.

PelLeHVe 3afiay, CBA3aHHbIX

C NMPVUMEHEHMEM NpaBUN AeNCTBUIA

C BEKTOpaMU.

MpsMoyronbHas cucTeMa KoopauHaT
B NpocTpaHcTBe. KoopauHartkl
BekTopa. MpocTeiiluve 3ada4n

B KOOpAMHATaxX. YToN Mexay
BekTOpamu. CkansipHoe
Npou3BeeHe BEKTOPOB.
BbiuvcrieHVe YrioB Mexay npsivbIMu
W MIOCKOCTAMM.
K0oOpAMHaTHO-BEKTOPHbI MeTO
NPy PEeLLIEHN TeOMETPUYECKUX 3aaad

OnepupoBaTb MOHATUEM BEKTOP

B NPOCTPAHCTBE.

dopmynupoBaTth npasuio
napannenenunesa npy CoXXeHUm
BEKTOPOB.

CknagbiBaTb, BblUATATb BEKTOPbI,
YMHOXaTb BEKTOP Ha 4ncho.
M3y4yaTb OCHOBHblE CBONCTBA 3TUX
onepauyi.

[aBaTb onpefeneHne NpsMOYronbHON
CUCTEMbI KOOPAMHAT B NMPOCTPaHCTBE.
BbIpa3nTb koopauHaTbl BeKTopa
yepe3 KOOPAMHATBI ero KOHL0B.
BbiBOAUTb, MCMo/b30BaTh hopMyy
[/IMHbI BEKTOPA U PacCTOAHUS MeXay
TOYKaMW.

BbipaxaTb CKafiipHOe Npou3BeseHve
BEKTOPOB Yepe3 UX KOOPAMHATI,
BbIYMCNATb YION MeXAy ABYyMS
BEKTOPamu, ABYMS MPAMbIMU.
HaxoauTb yron mMexay npsimoi

1 NNOCKOCTBIO, YIoN MeXay AByMS
NI0CKOCTAMU aHa/IMTUYECKUMU
MeTofamMu.

BbIBOAWTb, NCNONBL30BaTb (hopmyy
paccTosiHUSA OT TOYKW [0 M/I0CKOCTU



MoBTOpeHMe, 0606LLEHNE
1 cucTemMaTm3aums 3HaHui

OBLWIEE KOMMYECTBO
YACOB T10 IMNMPOIrPAMME

depepansHas paboyas nporpammMa | Matematka 10-11 knaccebl (6a30BbIii ypoBeHb)

OCHOBHble (Mrypbl, aKThbl, TEOPEMb
Kypca niaHUMeTpum. 3agaun
NAaHUMETPUM 1 METOfBI UX
peLLeHus.

OCHOBHbIE (hMrypbl, (haKTbl, TEOPEMbI
Kypca CTepeoMeTpui. 3agaun
CTEPEOMETPUM 1 METO/IbI WX PeLLeHMs

Pewatb npocreiiluve 3agaun

Ha HaxoXgaeHue 4/IMH 1 YroB

B FEOMETPUYECKNX (mrypax,
npyMeHsTb Teopemy Mudiaropa,
TEeopeMbl CUHYCOB 1 KOCWHYCOB.
HaxoauTb niowaab MHOrOYrobHUKa,
Kpyra.

PacnosHaBaTb Nogo6Hble GuUrypsl,
HaxoAuTb OTHOLLEHWS AAVH

1 nnowagen.

Vcnonb3oBaTb Npy peLleHun
CTEPeOMeTPUYECKMX 3ada4 (haKTbl
1 MeTobl NNaHUMETPUK



depnepanbHas pabodas nporpamma | Matematmka. 10-11 Knaccbl (6a30Bblii YPOBEHb)

PEAEPAJIbHAA PABOYAA NMPOIMPAMMA YUHEBHOI'O KYPCA
«BEPOATHOCTb U CTATUCTUNKA»

NMOACHUTEJIbHAA 3ATTNCKA

YuebHbli Kypc «BepoATHOCTb UM CTaTUCTWKa» 6a30BOro YPOBHA ABMAETCA
MPOLO/DKEHVEM W pas3BUTMEM OLHOMMEHHOrO Yy4yebHOro kypca 6a30BOro YpOBHS
OCHOBHOro 06Llero 06pa3oBaHusA. Y4ebHbIA Kypc npefgHasHaydeH Ans (popMupoBaHus
y 06yyatoLMXCa CTaTUCTUYECKON KY/bTYpbl U MOHUMAHUA POSIM TEOPUM BEPOATHOCTEMN
KaK MaTeMaTU4Yeckoro MHCTPYMEHTa AN U3YYeHMs1 CnydaliHbIX COObITWIA, BENVNYMH W
npoueccoB. [pu  uM3ydeHMM y4yeBHOro Kypca oborawalTcs  npefcTaB/eHUs
obyyvatoLmMXca 0 MeToAax MCCneaoBaHnsi M3MEHYMBOIO MUpPa, PasBMBaeTCA NMOHUMaHWe
3HAYMMOCTM M OBLHOCTM MaTeMaTUYeCKMX METOAOB MO3HAHWA Kak HeoTbemsieMoi
4acTW COBPEMEHHOIO eCTeCTBEHHO-HAaYy4YHOr0 MUPOBO33PEHMS.

Cofiep>kaHne y4eGHOro Kypca HanpaB/ieHO Ha 3aKperieHue 3HaHWi, NonyyYeHHbIX
MNpyv M3y4YeHWM Kypca Ha YpPOBHE OCHOBHOro o6Liero o6pas3oBaHWs, W Ha pa3BUTKE
NPeACTaBNEHUIA O CMy4aiiHbIX BEIMUMHAX U B3aMMOCBA3AX MEXAY HUMK Ha BaXKHbIX
npumepax, CHXKeTbl KOTOPbIX MOYEpPnHYTbl U3 OKpyXXawoulero mvpa. B pesynbrare
y  ofyvalwmxcsd  [O/MKHO  chopMMpoBaTbCA  MpefcTaBfeHWe 0  Haubonee
YyNoTPebUTENbHbIX Y 06LLMX MaTeMaTUYeCKMX MOLENSX, UCMOJb3yeMbIX 419 ONUCaHNs
aHTPOMOMETPUYECKMX U AEMOT paUYeCKMNX BEMUUNH, NMOrPELLIHOCTENR B pa3NMYHOro poja
N3MEpPEHUNsX,  AMTENbHOCTM  6e30TKasHOM  paboTbl  TEXHMYECKMX  YCTPOMCTB,
XapaKTepuUCTUK MacCOBbIX AAB/IEHNIA N NPOLLECCOB B O6LLECTBE.

B COOTBETCTBMM C YyKa3aHHbIMW UeNsMU B CTPYKType Yy4debHOro Kypca
«BepoATHOCTb 1 CTaTUCTUKa» [ANS YPOBHS CpedHero obuiero o6pasoBaHns Ha 6a30BOM
YPOBHe Bblfe/NeHbl CreaytoLie OCHOBHble COAepXKaTesibHble NMHUKU: «CnydaiHble
CO6bLITMS U BEPOSITHOCTU», «CydaliHble BENNYMHBI U 3aKOH GONbLLMX YMCEN».

BaxkHyt0 4acTb Y4yebHOro Kypca 3aHUMaeT W3y4YeHUe T[eOMETPUYECKOro W
O6MHOMMANbLHOrO pacnpefeneHnii M 3HaKOMCTBO C WX HenpepbiBHbIMK aHasioramun -
nokasaTeflbHbIM U HOpMasibHbIM pPacnpeaeneHUsaIMu.

CofepxxaHue nMHUN «CnyyaiHble COObITUS U BEPOSATHOCTU» CMYXXWUT OCHOBOW
ANA opmMmpoBaHWUA  MpPeACTaB/eHWA 0  pacrnpefeneHUn  BepoATHOCTEN  Mexay
3HAYEHMSAMUN C/yYyalHbIX BE/IMYMH, a TakKXe 3Ta /IMHMA Heobxognma kak 6asa
AN U3yYeHUs 3aKoHa 60MbLUMX umcen - (yHAAMEHTaNbHOro 3aKoHa, AEMCTBYIOLWEro
B Mpupoje W O6LLECTBE M UMEOLLEro Matematuyeckyto qopmanmsaumio. CaM 3akoH
60MbWNX umMcen npegnaraeTca B O3HAaKOMUTENbHOW (hopMe C  MUHMMAaIbHbIM
MCNONb30BaHWEM MaTemMaTu4ecKoro (hopmasinsma.

TeMbl, CBS3aHHbIE C HEMPepbIBHLIMU CAyYaliHbIMK BEIMYMHAMMW, aKLEHTUPYHOT
BHVYMaHMe 00y4atomMxXca Ha OMMCaHUN N U3YYEHUN CRydaliHbIX SABNEHWUI C MOMOLLbIO
HenpepbIBHbIX  (PYHKUMA. OCHOBHOE BHMUMaHWe YyAenseTca MnokasaTe/lbHOMY W
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depepanbHas paboyas nporpamma | MatemaTvka. 10-11 knaccbl (6a30Bblii YPOBEHb)

HOpMa/IbHOMY — pacripefeneHnamM, npu  3TOM  MpeanosiaraeTca  03HaKOMUTeNIbHOe
n3yyeHne mateprana 6e3 JoKasaTeNIbCTB NMPUMeHseMbIX (aKToB.

Ob6Liee 4MCNo 4acoB, PEeKOMEHAOBaHHbIX A1 U3y4yeHUsa Yy4yeBHOro Kypca
«BeposaTHOCTL M cTaTUCTMKa» - 68 4vacoB: B 10 knacce - 34 yaca (1 4yac B Hefento),
B 11 Knacce - 34 yaca (1 yac B Heaento).

COAEP>XAHWVE OBYYEHUNA

10 KTACC

MpefcTaBneHNe AaHHbIX € NOMOWb  Tabnuy w  guarpamm.  CpefHee
apugmeTnyeckoe, MemaHa, Hanbosbllee Y HaUMeHbLLee 3HaYeHus, pa3max, Ancrepcus
M CTaHAapTHOe OTK/IOHEHWE YMCOBbIX HaboPOB.

Cny4aitHble 3KCnepuMeHTbl (OMbITbl) W CAydaliHble COObITUA. 3neMeHTapHble
cobbITUs  (Mcxoapl). BeposiTHOCTb  CAyyaHOro cobbITusl. BAM30CTb  YacToTbl U
BEPOATHOCTU COObITMIA. CryyaiiHble OMbITbl C PaBHOBO3MOXHbIMW 3/1EMEHTapPHbIMU
CO6LITMSAMU. BeposiTHOCTN COObITUIA B OMbITax C PaBHOBO3MOXHbLIMW 3/1leMEHTapPHbIMM
COObITUAMMN.

Onepaynn Haf COObITUAMW: nepeceyeHVe, 06beAMHEHMe, NPOTUBOMOMIOXKHbIE
cobbITUA. AnarpaMmmbl Jiinepa. Popmyna CNOXEHUs BEPOSTHOCTEN.

YCcnoBHass BEpPOATHOCTb. YMHOXEHME BEPOSiITHOCTEW. [lepeBo  C/y4vainHoro
aKcnepumeHTa. ®opmya NOSHOW BePOATHOCTU. HesaBUCKMMbIe COBLITHS.

KombuHaTopHOe npaBuio YMHOXeHWs. [lepecTaHOBKM W (akTopuan. Yucno
coyeTtaHuin. TpeyronbHuk Mackang. ®opmyna 6MHoma HbloToHa.

BuHapHbIA ciyyaiiHbIA OnbIT (MCMbITaHME), ycnex W Heypaya. HesaBucuMble
ncnbiTaHMs. Cepus He3aBUCUMbIX UCTbITAHWIA O NepBoro ycnexa. Cepus He3aBUCUMbIX
UCrnbITaHWn BepHynnn.

CnyuaiiHas BenMumHa. PacnpegeneHne BeposATHOCTeN. JuarpamMmma pacnpeseneHms.
MprMepbl pacnpefeneHunin, B TOM YKC/e, TeOMETPUYECKOe Y BUHOMMASTBHOE.

11 KNACC

UncnoBble XapaKTEPUCTUKM Cly4valHbIX BeNMYMH: MaTeMaTU4ecKoe OXuaaHue,
aucnepens M CTaHAapTHOe OTK/IOHeHWe. [pumepbl NPUMEHEHUs MaTeMaTU4YeckKoro
OXuhaHus, B TOM u4ucie B 3afjayax M3 MOBCEAHEBHOW >KM3HW. MaremaTmyeckoe
OXugaHve OWHApPHOW CnyyaHOW BeNMYUHBLIL. MaTeMaTuyeckoe OXuaaHve CyMMbl
CNyYailHbIX BeNMYMH. MaTtemaTnyeckoe OXuAaHue W AUCMEPCUs TeOMETPUYECKOro W
OMHOMMaNLHOroO pacnpeaeneHui.

3akoH 60/bLUMX YMCEN W ero ponb B Hayke, Npupode v obuiectee. Bbi6G0OPOUHbIN
MEeTO[, MCCNef0BaHMNiA.

MprMepbl  HENPEPbLIBHLIX  CAy4YaliHbIX  BeAMYMH. TlOHATME O  NIOTHOCTU
pacnpegeneHuns. 3agayn, NpuUBOAALLME K HOPMaslbHOMY pacnpegeneHunto. [MoHATue
0 HOPM&a/IbHOM pacnpeeneHun.
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depepanbHasa paboyas nporpamma | Matematuka. 10-11 knaccbl (6a30Bblli YPOBEHD)

MPEAMETHbBIE PE3YJ/IbTATDI

K KoHUy 06yyeHuns B 10 Knacce 06yvaroLLMIACA MONYUUT Cnefyrolime npefMeTHble
pe3ynbTarhl:

YMTaTb U CTPOUTL TabNMULbl ¥ Anarpammbl;

onepupoBaTb MOHATUAMU: CpefHee apuMeTUYecKoe, MefAuaHa, HaubosbLuee,
HaMMeHbLLEee 3HayYeHne, pasMax MaccuBa YMUCOBbIX AaHHbIX;

OMepupoBaThb NMOHATUSAMM: CyYaliHblil 3KCNepUMeHT (OMbIT) U cny4valiHoe cobbITue,
3NIEMEHTapHOEe COo6bITME (3NEMEHTapHbIA UCXOA) CAYYahHOro OnbiTa, Haxo4uTb
BEPOSATHOCTU B OMblTaX C PaBHOBO3MOXHbIMU C/ly4aiHbIMW COOLITUSAMMW, HaXOAUTb W
CpaBHMBaTb BEPOATHOCTU COBLITUIA B U3YUYEHHBIX CyYaHbIX IKCNEPUMEHTAX;

HaxoauTb WM (hOpMyNMpoBaTb COOLITUA: MepeceveHne U 0O6beAMHEHME [daHHbIX
COObITUIA,  COObITME,  MPOTUBOMOMOXHOE  AAaHHOMY  COGbLITUIO,  MO/Ib30BATbLCH
AnarpaMMammn diinepa 1 POPMYIoN CMOXKEHUS BEPOSTHOCTEN NpW peLleHnn 3a4ad;

onepupoBatb MOHATUAMW: YCMOBHAs BEpPOATHOCTb, He3aBUCKMMble COObITUS,
Haxo4uTb BEPOATHOCTM C MOMOLLbID MpaBuia YMHOXEHMS, C MOMOLLbIO [AepeBa
CNy4YaliHOro OnbITa;

NMPUMEHATL KOMOUHATOPHOE NPaBUI0 YMHOXEHUS MPY PeLLeHMN 3ajau;

onepupoBaTb  MOHATUAMMW:  WCNbITaHWE, HE3aBUCKMMbIE  MCMbITaHUS,  cepus
NCMbITAHWIA, YCnexX U Heyaaya, HaXo4MTb BEPOATHOCTM COObITUIA B CepUM HE3aBUCUMBbIX
MCNbITAHWUIA [0 MEepBOro ycrexa, Haxo4uTb BEPOATHOCTU COBLITUIA B CEPUMN UCTbITAHWIA
bepHynnn,

onepupoBaTb MOHATUAMU: ClyYailHas BeNWYUHA, pacnpegeneHne BepOsSiTHOCTEN,
Amnarpamma pacrpegeneHus.

K KoHLy 06y4eHusi B 11 Knacce 06yyatoLlimiics noayunT cneaytolive npeaMeTHble
pe3ynbTaThl:

CpaBHMBATb BEPOSITHOCTM 3HAYEHMIA ClyYaitHOl BENNUMHBI MO pacnpeaeneHnto unm
C MOMOLLbIO Anarpamm;

OMNEepupPoBaTh MOHATMEM MaTeMaTMUYecKOro OXWAaHWs, MPUBOAUTL MPUMEPbI, Kak
MPUMEHSIETC  MaTeMaTUYyeckoe  OXWAaHWe  CMyyvaiiHOW  BE/IMUMHBI  HAXoAWUTb
MaTeMaTMYeckoe OXMaaHue no JaHHOMY pacnpefeneHunio;

MMeTb NPeACTaBNeHNe 0 3aKOHe BONbLUNX YMCEN;

MMeTb NpefcTaBNeHne 0 HOPMaTbHOM pacnpeaeneHun.
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TEMATUNYECKOE MNMAIAHNPOBAHUE

10 KNACC
HavmeHoBaHWe pasfiena  KonmuecTso
(Tembl) Kypca 4acoB
MpeacTaBneHne faHHbIX 4

n onucaresibHasA CTaTUCTUKa

CnyvaiiHble onbIThl 3
W cNyyaliHble CObbITKA,

ONbITbl C PABHOBO3MOXXHbIMI
3/1eMEHTapPHbIMK CX04aMM

denepansHas pabouas nporpammal Matematuka. 10-11 knacchl (6a30Bblii YPOBEHb)

OCHOBHOe coepXaHue

MpeacTaBneHne AaHHbIX C MOMOLLBH
Tabnumy n gnarpamm. CpegHee
apudmMeTNUecKoe, MeavaHa,
HanbosbLUee N HaMeHbLLee
3HaueHus, pasmax, gucnepcus,
CTaH[apTHOE OTKIOHEHWE YMCNOBbIX
Habopos

CnyyaiiHble 3KCNepUMeHTbI (OMNbITbI)
1 cnyyaliHble coObITKA.
AnemeHTapHble CobbITUS (MCX0AbI).
BeposTHOCTbL Cy4YaiiHOro cobbITHS.
BeposTHOCTU COBLITUI B OMbITax

C PaBHOBO3MOXHbIMU
31eMeHTapHbLIMU COObITUAMM.
MpakTnyeckas pabota

OCHOBHble BUIbI AeATENIbHOCTU
06yuvaroLmxcs

M3BnekaTb MHGopMaLmio 13 Tabnuy,
1 Apnarpamm, MCMonb3oBaTb Tabnmubl
W gvarpamMmbl SNs NpeacTaBneHus
CTaTUCTNYECKMX AaHHBIX.

HaxoanTb onucatenbHble
XapaKTepUCTUKMN [aHHbIX.

BblaBuraTb, KPUTMKOBATL MMMOTE3bI
0 XapakTepe cryyaliiHoi 13MeHUMBOCTM
1 onpesensioLmx eé aktopax

BblgensaTb Ha npumMepax ciydaiHble
COObITUS B ONMUCAHHOM C/lyYaiiHOM
OnbITe.

dopMynMpoBaThb YCoBUSA MPOBELEHNS
CNyy4aliHOro OMbITa.

HaxoauTb BepoSATHOCTU COObITUIA

B OMbITaxX C PaBHOBO3MOXHbIMU
nexopamm.

MogenvpoBaTb OnbiIThl

C PaBHOBO3MOXXHbIMU 3/IEMEHTapHbIMM



Onepaumn Hag cobbITUAMY,
CNOXXEHNE BEPOSATHOCTEN

YcnoBHasA BEPOATHOCTb,
[iepPeBO CNy4aliHOro OrbITa,
thopmyna nonHoi
BEPOSATHOCTU

1 HE3aBMCUMOCTb COBbITUIA

ONeMeHTbI KOM6I/IHaTOpMKVI

Cepun nocnefoBaTte/bHbIX
UCMbITAHWI

denepansHas paboyas nporpamma] Matematuka 10-1 1 knaccel (6a30Bblii YPOBEHb)

Onepaumny Hag coobITUAMM:
rnepeceyeHne, 06bEANHEHNE COBBITUI,
NPOTVBOMONOXHbIE COBLITUS.
[Ounarpammbl diinepa. ®opmyna
CNOXEHVS1 BEPOSITHOCTEN

YcnoBHast BEPOSITHOCTb. Y MHOXEHNME
BEPOSITHOCTEN. [lepeBo cyyaitHoro
aKcnepumeHTa. Popmyna nosHoi
BEPOATHOCTU. He3aBUCUMbIE COBbITUS

Kom6uHaTopHOe npasuio
YMHOXeHMA. MepecTaHOBKM

1 hakTopmran. Uncno coyeTaHuil.
TpeyronbHuk Mackansd. dopmyna
6rHoMa HbtoToHa

BVHapHBbIA cnyyaliHblii onbIT
(ncnbiTaHmMe), ycnex u Heygava.
HesaBrcumble ucnbiTaHus. Cepus
HE3aBMCUMbIX UCMbITAHWIA 40 NepBoOro

1cXoaamMu B Xoae NpaKTUYECKOi
paboThl

Vcnonb3oBaTh avarpammsl diinepa

W CNIOBECHOE OnKcaHne CobbITUi

L9 (hopMYIMPOBKM U U306paXKEHNS
06beMHEHNS 1 NepeceyeHuns CobbITWIA.
PeluaTb 3afa4n ¢ MCNOMb30BaHMEM
(hopMy bl COXKEHNS BEPOSTHOCTEN

PeluaThb 3afiaun Ha HaxoXeHue
BEPOSITHOCTEW COOLITWIA, B TOM YKC/ie
YCMOBHBIX C MOMOLLBIO AepeBa
CNyYaiiHOro onbITa.

OnpefenaTb He3aBUCUMOCTb COObITUIA
no chopmysie 1 Mo opraHm3aLmm
CNy4aiiHoro onbiTa

Mcnonb3oBaTh NpaBuio YMHOXKEHUS
LN MepeyuncneHmns cobbITnii

B C/lyyaiiHOM OnbITe.

Monb30BaThCS (OPMYOii

1 TPeyronbHUKoM Mackans

LNs ONpefeneHns Yncna coueTaHuii

Pa3buBaTb CNOXHble IKCMepuMeHTbI
Ha OTAE/IbHbIE UCTbITaHUA.
OcBavBaTtb MOHATUSA: UCMbITaHWE,

cepua He3aBUCUMBIX UCTbITaHN 7
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CnyuyaiiHble BEIMYMHbI
W pacnpeseneHus

depnepansHasn pabovas nporpamma j Matemartvka H)-11knacchl (6a30Bblii YpOBEHb)

ycnexa. Cepusi HE3aBUCUMMbIX
UCMbITaHWIA BepHynan.
MpakTnyeckas paboTa

C MCMO/b30BaHNEM 3MIEKTPOHHBIX
Tabnuuy

CnyuyaiiHas BenmumHa.
PacnpegieneHne BepOSTHOCTE.
[Ouarpamma pacnpegeneHus. Cymva

n npouseeaeHne CﬂyLIaVIHbIX BEJTNYNH.

MpuMepbl pacnpeeneHnii, B Tom
ymcne reoMeTpUYECKOe
1 BMHOMMA/IbHOE

MpuBOAUTL NPUMEPbI Cepuit
HE3aBMCUMBbIX UCMbITaHWA.
PewaTb 3afa4m Ha Nouck
BEPOATHOCTEl COObITUIA B Cepum
MCnbITaHUIA [0 MepBOro ycnexa

1 B CEPUSIX UCMbITaHWIA BepHynu.
M3yuaTb B x0fe NPaKTUYEeCKOiA
paboTbl C MCNO/Mb30BaHMEM
3MEKTPOHHBIX Tab/nL, BEPOSTHOCTM
COObLITUI B CEPUAX HE3aBUCUMbIX
UCMbITaHWi

OcBavBaTb MOHATUS: CryyaliHas
BEMMUMHa, pacnpeseneHvie, Tabnuua
pacnpefeneHus, guarpamma
pacnpeseneHus.

MpuBoaNTL NpUMepbI
pacnpefeneHunid, B TOM uucne
reoMeTpUYECKOro ¥ BUHOMMWA/IBHOTO.
CpaBHuBaTh pacnpeseneHus
CNyYaiiHbIX BEMNYNH

HaxoguTb 3HaueHns cymMMbl

1 NPOU3BELEHNS CYYalHbIX BENNYMH.
CTpouTb 1 pacno3HaBaTb
reoMeTpuyeckoe 1 BUHOMMaIbHoe
pacnpefieneHue
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denepanbHas paboyas nporpamMma | Martematuka. 10-11 knacchl (6a30Bblii YPOBEHb)

MoBTOpeHwue, 0606LLEHNE, 5 OnwucartenbHas cTaTUCTUKa. MNoBTOPATL M3y4eHHOe
cucTeMaTu3aLmns 3HaHui CnyyaiiHble OMbITbl U BEPOSTHOCTM 1 BbICTpPamMBaTb CUCTEMY 3HaHWI
CNyyaliHbIX COBbITWIA. Onepauun Hag
COOBITUAMU. DNIEMEHTBI
KOMOVHATOPWKK, Cepui HE3aBUCUMBIX
UCTbITaHWI

OBLLEE KOJTMYECTBO 34
YACOB T10 NMPOrrAMME



11 KNACC

HanmeHoBaHwve pasfena
(Tembl) Kypca

MaTeMaTnyYecKoe OXnaaHue
CNy4aliHO BENNYMHBI

Konnuectso
yacos

4

depepanbHas paboyas nporpamma Matematvka 10-1 i knacchl (6a30Bblii YPOBEHb)

OcCHOBHOe cofiepxaHue

MpuMepbl NpUMeHeHNs
MaTeMaTU4ECKOr0 OXMAaHWA
(cTpaxoBaHue, noTepes).
MatemaTuyeckoe OXungaHne CyMmbl
CNYYalHbIX BEINYNH.
Martematuyeckoe oXmgaHue
reoMeTpUYeCKoro 1 GUHOMMaNLHOIO
pacnpegeneHui

OCHOBHbIE BUabI fEATENBHOCTM
06yyaroLLIMXCS

OcBanBaTb NOHATNE MaTEMATUYECKOTO
OXngaHus.

MprBOANTL 1 06CYXKAaTb NpPUMEpPbI
MPUMEHEHNS1 MaTeMaTN4ecKoro
OXuaaHuns. Bblumcnsatb
MaTeMaT14eCKOe OXXMAaHMe.
Mcnonb3oBaTb MOHATUE
MaTeMaTNYECKOro 0XXMAaHNs 1 ero
CBOIiCTBa MNPV PeLLeHnM 3agaq.
HaxoanTb Mo M3BECTHbIM (OpMy/iam
MaTemMaTU4ecKoe 0XunaaHne CyMmbl
CMyYaiHbIX BE/IMUNH.

HaxognTb Mo U3BECTHLIM (POpPMYy/iam
MaTemaTUyecKme OXXnaaHUs CyydaiiHbIX
BE/INYMH, UMEIOLLIMX FeOMeTPUYECKoe

1 6BUHOMMabHOE pacnpeaeneHms
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[uncnepcus 1 cTaHaapTHoe
OTKJIOHEHWE CyYaiiHOM
BENIMYWHBI

3aKoH 60MbLINX uncen

HenpepbIBHble cnyyaliHble
BENNUMHBI (pacnpeaeneHus)

®depnepanbHas paboyas nporpamma j Matematmka. 10-11 knacchl (6a30Bblii YpOBEHb)

[Jvcnepeus v ctaHgapTHoe
OTK/OHeHMe. [lucnepcnn
reoMeTpuYecKoro 1 GUHOMMabHOro
pacnpegenieHus.

MpakTnyeckas paboTa

C MCMO/b30BaHNEM 3/1EKTPOHHBIX
Tabnmy,

3aKoH 60bLUMX Ymcen. BblI6opoUHbIii
MeTOo[, NCCNef0BaHUA.

MpakTuyeckas paboTa

C MCMO/b30BaHNEM 3MIEKTPOHHbIX
Tabnuuy

MpuMepbl HENPEPbIBHbIX CyYaliHbIX
BE/IMUNH. DYHKLWS NIOTHOCTM
pacnpegeneHus. PaBHOMepHOe
pacnpefeneHne 1 ero ceolicTsa

OcBaviBaTb NOHATYSA: AUCMEPCHS,
CTaHAapTHOE OTK/IOHEHWe ClyyaiiHow
BENYMHBI.

HaxoauTb agncnepcuio

Mo pacnpeseneHnto.

HaxoauTb No 13BecTHbIM hopMynam
LVCNEPCUIO TEOMETPUYECKOTO

1 BUHOMWANBLHOTO pacnpeseneHus,

B TOM YMC/ie B XOfe MPaKTUYeCcKoM
paboThl C MCMO/Ib30BAHUEM
3/1EKTPOHHBIX TabuLy

3HaAKOMUTLCA C BbIGOPOYHLIM METOAOM
NCCMef0BaHNS COBOKYMHOCTU AaHHbIX.
M3yyaTb B X0fe NPaKkTUYeCKOn paboTbl
C MCNO/b30BAHMEM 3/1IEKTPOHHbIX
Tabnmy, NprMeHeHne BbIGOPOUYHOTO
METOfia UCCnesoBaHNs

OcBaviBaTb MOHATYS: HenpepbiBHas
cryYaliHasi BeMMYMHA, HEMpepbIBHOE
pacnpeseneHue, GyHKLMsS NIOTHOCTY
BEPOSITHOCTM.

MpUBOAMTL NPUMEPbI HEMPEPbIBHBIX
CyYaliHbIX BEIMUMH.



HopmanbHoe pacnpegaeneHue

MoBTOpeHWe, 0606LLEeHNE
1 cucTeMaTu3aums 3HaHWi

2

19

®depnepanbHan paboyas nporpamma | Matematuka 10-1 i knacchl (6a30BbIii YpPOBEHb)

3agaum, NpUMBOAALLME K HOPMANbHOMY
pacnpegeneHunio. OyHKLms
MAOTHOCTM W CBOWCTBA HOPMa/ILHOTO
pacnpegeneHus.

MpakTnyeckas pabota

C UCMO/b30BAHWEM 3MIEKTPOHHbIX
Tabnmy

MpeacTaBneHne AaHHbIX C MOMOLLBO
TabauL 1 guarpaMm, onmcatesibHas
CTaTUCTMKA, OMbITbI

C PaBHOBO3MOXHbIMM
3/1EMEHTaPHbLIMU COBBLITUAMM,
BbIYMCNEHNE BEPOATHOCTEN COBLITUI

HaxoanTb BEpPOATHOCTW COObITUIA
Mo AaHHOW hyHKLWWM NNOTHOCTU, B TOM
yuncnie paBHOMEPHOTO pacnpeaeneHmns

OcBavBaTb NOHATUA: HOPMASIbHOE
pacnpeseneHve.

BbIfensiTb M0 ONUCaHUIO CNyYaiiHble
BEMINYMHbI, pacrpefenéHHble

Mo HOPM&/TbHOMY 3aKOHY.

MpuBoANTL NpuMepbl 3a4ad,
MPUBOAALLMX K HOPMabHOMY
pacnpegeneHuo. Haxoautb 4MCoBble
XapaKTepuUCTUKN HOPMabHOT0
pacnpefeneHns no U3BECTHbIM
thopmynam.

PellaTtb 3agaym, cBsA3aHHbIE

C NPVMEHEHNEM CBOMCTB HOPMasIbHOTO
pacnpegeneHuid, B TOM umcne

C MCMOMb30BAHWEM 31EKTPOHHbBIX
Tabnuy,

MoBTOPATL U3YHEHHOE 1 BbICTpanBaTh
CUCTEMY 3HaHWI



OBLLEE KOIMYECTBO
YACOB TI10 NMPOrPAMME

denepanbHas paboTas nporpamma MatemaTuka. 10-11knacchl (6a30Bblii YPOBEHb)

C NPVMeHeHVeM (hopmyn

1 rpadnyeckux MeToaoB
(koopanHaTHas npsMas, Aepeso,
[Aunarpamma diinepa), cny4aiiHble
BE/IMYMHBI U pacrnpeaeneHns,
MaTeMaTU4ecKoe OXuaaHue
CNy4aliHoli BeNNYMHbI
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