MHHHCTEPCTBO NPOCBEHIEHHS POCCHICKONH ®EJIEPALIMH
MHHHCTEPCTBO OBPA3OBAHHS JIOHEIKONH HAPOHOMN
PECIIYBJIMKH
MYHHIHIIAJIBHOE BIO/UKETHOE OBIEOBPA3OBATEILHOE
YHPEAKAEHHE "CTAPYEHKOBCKAS HIKOJA" AJIMHHHCTPALIMH
BOJOJIAPCKOT'O PAHOHA

PACCMOTPEHO COI'TTACOBAHO
LIMO ecrectrennnix 1 H.0. 3amecTurens 4 fo
MATEMATHYCCKHX JMpEXTOpa ' G
JCIHIUIH W o7/ 4
rl/lz JILC. Bo )
L 7 = np"m = e BK 17
o e 12,09, 2003, o
or 12.09.2023 1. .

PABOYAS IPOTPAMMA
(ID 314758)

yuebuoro npeimera « BepostHOCT B CTATHCTHKA,
baszopuiit yposens»

Ans odysaouxes 10-11 kaaccon

c. Crapuenkoso 2023 r,




.

P ]

MHHHUCTEPCTBO NPOCBEIEHHS POCCHHCKOH ®EJAEPAITHH
MHWHHUCTEPCTBO OBPA30BAHUS IOHEIIKOH HAPOJIHOM
PECITYBJHKH
MYHHIUHIAJBHOE BIO/UKETHOE OBLIEOBPA30OBATE/IBHOE
YYPEKJAEHHE "CTAPYEHKOBCKAS IIKOJA" AJIMHHUCTPALIHH
BOJIOJIAPCKOI'O PAHOHA

PACCMOTPEHO COI'JIACOBAHO

IUMO ccrecteernmx 1 H.o. 3amecTirens

MATEMATHUYECKHX nmpe
JMCLMIIINH %

i J1.C.Bopx 1§

7
H.B. Escradecsa

nporoxon Ne

or12.09.2023 .

PABOYAS ITPOTPAMMA
(ID 314736)

yuebuoro npeamera «Aaredpa # HAYANA MATEMATHYECKONO AHANHIA,
Bajosuiii yposenb»

ans obyuatoumxces 10-11 knaccos

¢. Crapuenxosno 2023 r.




MHHHCTEPCTBO NPOCBEMEHHS POCCHHCKOH ®EJAEPALIMH
MHHHCTEPCTBO OBPA30BAHMSA JOHELUKOH HAPOTHOH
PECIIYBJIHKH
MYHHIHIAJIBHOE BIO/UKETHOE OBLIEOBPA3OBATEIBHOE
VUPEXKAEHHE "CTAPYEHKOBCKASI IIKOJIA" AAIMHHUCTPAIIHH
BOJIOJIAPCKOTO PAHOHA

PACCMOTPEHO COTJIACOBAHO YIBEFKARHO
[LIMO ectecTBennsix v H.0. samecTuTens e ,u:p;:l\'-fdbé_
e 2 ] -

MATCMATHYECKHX AHPEKTOPA PElr L.j_‘f,‘,‘;;”
AHCUMILTHH A J b : : ‘ »F:J'!:Kop-m:u-.

o 1c Woshias N, o

i 1.C. Boux 3 ws
. 7 . or TR0
H.B. Escrajeesa

nporokon Ne
or 1209, 2023 r

PABOYAS MTPOI'PAMMA

(ID314742)

yuebnoro npeavera «'eomerpnsn. Balossiil ypoBens»

Juis obyvarommxes 10-11 knaccos

¢. Crapuenkoso 2023 r.

depepanbHan paboyas nporpamma no yuebHomy npegmety «MatemaTmka» (6a3oBbl YpOBEHD)
(npeameTHan obnactb «MaTemaTuKa M MHGOPMaTUKa») (ganee COOTBETCTBEHHO — NPOrpaMmma no
MaTeMaTUKe, MaTeMaTUKa) BKNOYAET NOACHUTENbHYIO 3aNUCKY, CoAeprKaHne o0byyeHns, NaaHnpyemble
pe3ynbTaTbl OCBOEHMA NPOrPaMMbl MO MaTEMATUKE.

NMoAcHUTeNbHaA 3anNMCKa OTparkaeT 06LU,ME uenn n 3agayvyum nsyd4eHna mateMaTtukm, XapakTepuctnky
NCUXONOrNMYeCKMX NPeanocCbiIoK K eé Nn3y4yeHunto O6y‘-IaPOLU,MMMCFI, MeCTO B CTPYKTYpEe yqe6Horo nNaHa, a
TaKXe noaxoabl K 0T60py coaeprKaHuA, K onpeaeneHnio NnaaHMpyemblixX pe3ybTaTosB.

Co,u,ep»(aHme 06y‘-IeHMF| PaCKpbIBa€eT coaepKaTtesibHble TIMHNKN, KOTOPblE NpegnaratoTca anA 0b6A3aTeNbHOro
Nn3y4yeHunA B KaXX40M K/siaCcCce Ha YpoBHe cpeaHero 06LLI,€FO O6pa3OBaHMH.



MnaHupyemble pe3ybTaTbl OCBOEHMA NPOrpaMmmMbl MO MAaTEMATUKE BKIOYAIOT IMYHOCTHbIE,
meTanpeaMeTHble pe3yibTaTbl 3a BECb Nepunog, obyyeHma Ha ypoBHe cpeaHero obuero o6pasoBaHus, a
TaKXe NpeAMeTHble A0CTUKEHUA 0byYatoLLeroca 3a Kaxkabli rog obyyeHums.

MosicHuTenbHas 3anucka.

Mporpamma no matemaTunKe Ha ypoBHe cpefHero obuero o6pasoaHus paspabotaHa Ha ocHoee PIOC
COO c y4éTom COBPEMEHHbIX MUPOBbIX TPebOBaHUM, NPeabABASEMbIX K MaTEMATUYECKOMY 0O6pa30BaHMIo,
W TpagmMLnin poccuiickoro o6pasoBaHus. Peanmsaumnsa nporpammol No matemaTuke obecneymsaet
OBJ/laflEeHME KNHOYEBbIMM KOMMNETEHLMAMM, COCTABAIOLLMMMN OCHOBY AJ/18 CAMOPa3BUTMA N HENPEPLIBHOIO
06pa3oBaHUsA, LENOCTHOCTb OBLLEKYNbTYPHOrO, IMYHOCTHOTO M NO3HABATE/IbHOIO PA3BUTMA IMYHOCTU
obyuvatowmxcs.

B nporpamme no matemaTuKe yYTeHbl UAEN U NOJIOKEHWUA KOHLEMLUMM Pa3BUTUSA MaTEMaTUYECKOro
obpasoBaHus B Poccuitickont Pepepauymm. B cooTBETCTBUM C Ha3BaHUEM KOHLLEMLMW, MaTemMaTUyeckoe
06pa3oBaHNe A0/MKHO, B YaCTHOCTU, NPEeAOCTaBNAATb KaxkA0MY 06y4atoemMyCcs BO3SMOXHOCTb AOCTUXEHUA
YPOBHA MaTeMaTU4YeCKUX 3HaHMI, He0OX0AMMOro AN AaNbHENLWeN yCneLwHOoM X13HM B obLiecTse.
MMeHHO Ha pelleHWe 3TOM 3a4a4M HalueeHa Nporpamma no matematuke 6a3oBoro ypoBHs.

MaTtemaTuka — OnopH bIN npegmeT anAa ndydeHmnAa CMeXXHbIX gUCUnnanH, 4To AenaeTt 633OBYI-O
MaTeMaTn4eCKyro noaroTtoBRy HeO6XO,£I,MMOl\;1.

MpaKTUYeckan Nose3HOCTb MaTEMATMKM 0BYCI0BNEHA HAIMUMEM MPOCTPAHCTBEHHbIX POpM,
KOJIMYECTBEHHbIX OTHOLIEHMWI, SKOHOMUYECKMX PAcYETOB; HEOHXOAMMOCTBIO MaTeMaTUYECKUX 3HAHWUI B
NOHMMaHUKN NPUHLMMNOB YCTPOMCTBA U UCMOIb30BaHMSA COBPEMEHHOM TEXHUKM, BOCNIPUATUA U
WHTepnpeTauus pasHoobpasHON COLMaNbHOM, SKOHOMUYECKOM MHPOPMaLUK; NPAKTUYECKUX NPUEMOB
reoMeTpUUYECKMX U3MEPEHUI U NOCTPOEHUI, YNTEHMS MHPOPMaLUK, NpeacTaBAEHHOM B BUAe TabauL,
Avarpamm 1 rpadurKos.

MprUMeHeHVe MaTeMATUYECKOTO CTUIA MbILWIEHUA, NPOABAAIOLLErocs B ONPeAeNEHHbIX YMCTBEHHbIX
HaBblKax, NPMEMaX U MeToAax MbILLIEHNA YeN0BEKA, NpoLeccax 0606WeHMNA U KOHKPETU3aLUK, aHaNn3a u
CUHTE3a, KnaccnduKauum 1 cucTemaTmnsaumm, abcTparMpoBaHma U aHaN0rUit Kak GOPMUPOBaHUM
aNrOPUTMMUYECKOM KOMMOHEHTbI MbILW/IEHWUA M BOCMUTAaHUM YMEHWIA AeACTBOBATb N0 3a4aHHbIM
aNropMTMam, No3BOAIOLLEN COBEPLUEHCTBOBATb M3BECTHbIE N KOHCTPYMPOBATh HOBble. O6bEKTbI
MaTEMATUYECKMX YMO3aKIOYEHWIA, MTPABUIA UX KOHCTPYMPOBAHMA PACKPbIBAOT MEXaHU3M NOTUYECKUX
NoCTPOEHMUIA, cnocobCTBYIOT BbipaboTKe ymeHUIt dopMynnpoBaTb, 060CHOBbLIBATL M 40Ka3biBaTb CYXKAEHMS,
TEeM CaMblM Pa3BMUBALOT JIOTMYECKOE MbILLEHME.,

O6yqume MaTeMaTUKE KaK BOSMOXHOCTb pPa3BnUtTmnAay o6yqa+ou1,v1xcsq TOYHOMN, paLl,VIOHaI'IbHOﬁ n
MHd)OpMaTMBHOVI peyn, ymeHuA OT6MpaTb Hanbonee noaxoaAaulne A3blkoBble, CUMBOJINYECKUE,
rpacbmqecme cpeAactea ANA BblpaxKeHUA Cy)'KAEHMﬁ M HarnAgHoro ux npeacrasneHuA.

Obuiee 3HaKOMCTBO C METOAAMM NO3HAHMA AENCTBUTENBHOCTH, MPeacTaBAeHMe O NpeaMeTe U MeToe
MaTeMaTUKK, ero OTAINYMA OT METOAOB €CTECTBEHHbIX U TYMaHUTApHbIX HayK, 06 ocobeHHOoCTAX
NPUMEHEHNA MaTEMaTUKN ANA PeLleHMA HayYHbIX M NPUKNAAHbIX 33434 KaK HE0BX0AMMbIA KOMMNOHEHT
obuen KynbTypbl.



M3yyeHne matemaTUKK CnocoBCTBYET 3CTETUYECKOMY BOCMUTAHUIO Ye/10BeKa, MOHUMaHMIO KPacoTbl U
N3ALLECTBa MaTEMaTUYECKMX PACCYKAEHNIN, BOCNPUATUIO FeOMETPUYECKMX GOPM, YCBOEHMIO NAEN
CUMMETPUMN.

MpuopuTeTHbIMU Lensmn obydyeHus matematmke B 10—11 knaccax Ha 6a30BOM YPOBHE ABAAIOTCA:

dbopmmMpoBaHME LIEHTPaNbHbIX MaTeMaTUYECKUX MOHATUI (YNCNo, BeAnYMHaA, reomeTpuyeckan durypa,
nepemeHHas, BEPOATHOCTb, GyHKLMA), 06ecnevmBaowmx NpeemcTBEHHOCTb U NMEPCNEKTUBHOCTb
MaTemMaTnyeckoro obpasoBaHuA obyyarowmxcs;

noaseneHne obyvaroLmMxca Ha AOCTYMHOM AJ/1A HUX YPOBHE K OCO3HAHMIO B3aMMOCBA3U MaTEMATUKU U
OKPY*KatoLEero Mnpa, NoHMMaHue MaTeMaTUKM KaK 4acTu oBLLEe Ky/bTypbl Ye/10BEYECTBa;

Pa3BUTUE UHTENNEKTYA/IbHbIX U TBOPYECKUX cnocobHocTe o6yqa+0u.|,mxc>=|, NO3HaBaTE/IbHOM dKTUBHOCTH,
ncenenoBatTeibCkUx yMeHl/Il‘/JI, KPUTUYHOCTU MbllUNEHUA, UHTepeCa K U3YHEHUID MaTeEMATUKN,

d)OpMVIpOBaHVIe CbYHKLI,MOHafIbHOﬁ MaTemMaTMyecKom rPaMOTHOCTU: YMEHUA PACNO3HABATb MaTEMaATUHECKNE
adCMNekKTbl B pea/ibHbIX }XU3HEHHbIX CUTYaUUAX U NMPU N3YHEHNN OPYTUX y‘-le6HbIX npeagmeTos, NnpoABEeHUA
3aBMCMMOCTEN U 3aKOHOMepHOCTEI7‘I, d)OpMynleOBaTb X Ha A3blKE MaTEMATUKN N CO30aBaTb
MmaTeMmaTunyecCkme mogenn, npuMeHATb OCBOEHHbI MaTeMATHUYECKUI annapart anAa peweHnAa NnpakTuKo-
OPUNEHTUPOBAHHbIX 33434, UHTEPNPETUPOBATbL N OLLEHNBATb NOJIy4EHHbIE PE3Yy/1IbTaThbl.

OCHOBHbIMUW IMHNAMM cogepKaHna maTtemaTnkm B 10—11 Knaccax ABaatoTCA: «HmMcna U BbIYUCNEHUAR,
«Anrebpa» («Anrebpamyeckune BbiparkeHUa», «YpaBHEHMA U HepaBeHCTBa»), «Hayana maTtemaTmMyeckoro
aHanusay, «feomeTpua» («eomeTpmnueckne GUrypbl 1 NX CBOMCTBa», «M3mepeHne reomeTpuyeckmx
BE/IMYUNHY), «BeposaTHOCTb U cTaTUCTUKa». CoaepiKaTebHble IMHMUM Pa3BUBAIOTCA NapannesibHo, Kaxaas B
COOTBETCTBUM C COOCTBEHHOM NIOMMKOM, OAHAKO HE HE3aBUCUMO OZiHA OT APYroi, a B TECHOM KOHTaKTe U
B3anmmogencreumn. Mx obbegmHAeT NorMyeckas CocTaBAAOWaAn, TPAAULMOHHO NpUCyLLLas MaTeMaTUKe U
NPOHU3bIBAtOLLAA BCE MaTeEMATUUECKME KYPCbl U cogeprKaTenbHble nHUK. ChopmynmposaHHoe B PIOC
COO TpeboBaHue «BNageHNE MEeTOAaMM A0Ka3aTeIbCT, aIFOPUTMaMM PeLLIEHUS 3a4a4, yMeHne
dopMynmpoBaTb onpeaesieHna, akCMoMbl M TEOPEMbI, MPUMEHATb UX, MPOBOAUTb A0Ka3aTe/bHblE
paccyKAeHUA B Xo4e PeLleHmn 3a4a4» OTHOCMTCA KO BCEM y4eOHbIM Kypcam, a GOpMUMpPOBaHMNE OTUYECKMX
YMEHUIN pacnpeaenserca no BCem rogam obydyeHumna Ha ypoBHe cpefHero obuero obpasoBaHus.

B cooTBeTcTBUM ¢ PTOC COO MmaTemaTuKa ABAAETCA 06A3aTENbHbIM NPEAMETOM HA AaHHOM YPOBHE
obpasoBaHua. Mporpammoli No maTemaTuKe NpeaycMaTpuBaeTca M3ydeHue yuebHoro npeameTta
«MaTemaTnKa» B pamKax TPEX yuebHbIX KypcoB: «Anrebpa n Hauyana MmaTemaTMYecKoro aHanmnsa»,
«FeomeTpua», «BepoATHOCTb U CTaTUCTMKa». DOPMUPOBAHME TOTUUYECKUX YMEHWNIA OCYLLLECTBAAETCA Ha
NPOTAXKEHUN BCeX IeT 06yYeHna Ha YpoBHe cpeaHero obwero o06pasoBaHus, a 31eMEHTbI JIOTUKK
BK/IOYAIOTCA B COAEPIKaHMe BCEX Ha3BaHHbIX Bbille y4ebHbIX KypcoB.

O6Lee YMCNO YaCcoB, PEKOMEHA0BAHHbIX ANs U3ydyeHUA maTemaTukuM — 340 yacos: B 10 knacce — 170 yacos
(5y4acos B Heaento), B 11 knacce — 170 yacos (5 yacos B Hegento).

MnaHMpyemble pe3yabTaTbl OCBOEHMA NPOrpaMmbl N0 MaTeMaTHKe 6a30BbIii YPOBEHb Ha YPOBHE CpeaHero
obuiero obpasoBaHus.



B pesynbTate n3yyeHns maTemaTMKn Ha YpoBHe cpeaHero obuiero obpasoBaHua y obyvarowerocs byayT
cbopmMmmnpoBaHbl cneayrolme AMYHOCTHbIE Pe3y/bTaThbl:

1) rpa*kAaHCKOro BOCNUTAHUA:

CcPOPMMPOBAHHOCTb rPaxKaaHCKOM NO3MLMM 0B6YYaIOLLEroca Kak akTUBHOMO U OTBETCTBEHHOTIO Y/leHa
pOCCUIACKOro 06LLecTBa, NpeacTaBaeHMe 0 MaTeMaTUYECKMX OCHOBAX GYHKLMOHUPOBAHMA Pa3/IUYHbIX
CTPYKTYP, ABNAEHWI, NpoLLeayp rpaxaaHcKoro obuiectsa (Bbi6opbl, ONPOChI U APYroe), ymeHue
B3aMMOAENCTBOBaTb C COLMaIbHbIMU UHCTUTYTaMM B COOTBETCTBUM C UX PYHKLMAMM U Ha3HAYEHUEM;

2) NaTpPMOTMYECKOrO BOCNUTAHWSA:

chOpPMUPOBAHHOCTb POCCUNCKOM rpaXKAaHCKOM MAEHTUYHOCTH, YBAXKEHUA K NPOLUIOMY W HacToALemy
POCCUIACKOIM MaTEMATUKM, LLEHHOCTHOE OTHOLIEHWE K JOCTUXEHUAM POCCUMCKUX MaTEMATHKOB U
POCCUIACKOIM MaTEMATUYECKOW LIKOJIbl, UCNOJIb30BaHMeE STUX AOCTUXKEHUIN B APYrUX HayKaX, TEXHONOTUAX,
cpepax IKOHOMMKY;

3) AYXOBHO-HPABCTBEHHOIO BOCNUTAaHNA!

OCO3HaHMe OyXOBHbIX LI,EHHOCTEIZ pOCCMﬁCKOI’O HapoAa, Cd)OpMI/IpOBaHHOCTb HPaBCTBEHHOIO CO3HaHUA,
3TNYECKOro noseaeHumA, CBA3aHHOIO C NPAaKTUYECKMM NPUMEHEHNEM ,D,OCTI/I)'KEHVIVI HAYKU N 0EATE/NIbHOCTbIO
y‘-IéHOI'O, OCO3HaHWMe IMYHOTIO BK/1a4a B NOCTPOEeHUE YCTOVIHMBOFO 6y,u,yu.|,ero;

4) 3CTETUYECKOIo BOCNUTaHUA:

3CTETUYECKOE OTHOLWIEHNE K MUPY, BK/TKOYAA 3CTETUKY MaTEMATUYHECKUX 3aKOHOMepHOCTel7I, OG'bEKTOB,
3a4av, peLUEHVIVI, paCCYH(AEHMﬁ, BOCNPUMNMYNBOCTb K MAaTEMATUHECKUM aCNEKTAM Pa3/IMiHbIX BUO 0B
NCKYCCTBQ,

5) dM3nYecKoro BoCNUTaHUS:

cPOPMMUPOBAHHOCTb YMEHUA MPUMEHATb MaTEMATUYECKME 3HAHWUA B MHTepecax 340p0BOro 1 6e3onacHoro
06pasa KU3HW, OTBETCTBEHHOE OTHOLWEHWE K CBOEMY 34,0PO0BbI0 (340p0BOE NUTaHUE, C6aNnaHCUMPOBAHHbIN
PEeXUM 3aHATUIN M OTAbIXA, PerynapHas ¢pusmnyeckan akTMBHOCTb), PU3NYECKOe COBEPLIEHCTBOBAHME NPU
3aHATUAX CMOPTMBHO-034,0P0OBUTENLHOMN AEATENbHOCTbIO;

6) TPy40BOro BOCNUTaHUA:

rOTOBHOCTb K TPYAY, OCO3HaHWE LLEHHOCTU TPYyA0Nt0busa, MHTEPEC K Pa3IMYyHbIM chepam
npodeccnoHanbHOM AeATENbHOCTU, CBA3AHHbIM C MAaTEMATMKOMN U €€ NPUNOKEHUAMMN, YMEHME COBEPLLATD
OCO3HaHHbIV BbibOp byayLiei npodeccum 1 peannsoBbiBaTb COBCTBEHHbIE }KM3HEHHbIE NaHbl, TOTOBHOCTb
M CNOCOBHOCTb K MaTeMaTMyeCcKoMy 06pa30BaHMI0 M CaMoObpPa3oBaHMIO Ha NPOTAXKEHUMN BCEWN KU3HMU,
FOTOBHOCTb K aKTUBHOMY Y4acTWIO B PeLLEHMM NMPAKTUYECKUX 33434 MaTeMaTUYeCKON HanpaBieHHOCTH;

7) 9KOJZ1I0r'nM4YeCKoro BoCnNnTaHnA:

CdJOpMMpOBaHHOCTb 3K0O/I0rMYecKom KYNbTypbl, TOHMMaHWUE BAINAHNA COUNANIbHO-3KOHOMUNYECKUX
npoueccos Ha COCToAHME anpo,a,Hoﬁ n cou,maanoﬁ cpeabl, OCO3HaHMe rnobanbHoro XapaKTepa
3KO/10rM4yecCKknx npo6neM, OpUneHTaunAa Ha NpuMmeHeHne MmaTeMaTU4eCKUX 3HaHUM ANnAa peweHnAa 3a4a4 B



061acTu OKpyrKatoLLen cpebl, N1aHMPOBAHME NOCTYMKOB U OLEHKN MX BO3MOXHbIX MOC/eACTBUIA ANs
OKpYyKatoLlen cpeabl;

8) LeHHOCTN Hay4YHOro NO3HaHUA:

cPOpPMMPOBAHHOCTb MMPOBO33PEHMA, COOTBETCTBYHOLLLErO COBPEMEHHOMY YPOBHIO PA3BUTUA HAYKN U
06LecTBEHHOM NPAKTUKM, MOHUMAHME MaTeEMATUYECKOM HAYKM Kak chepbl YENOBEYECKON AeATENBHOCTMH,
3TanoB eé pasBUTUA U 3HAYMMOCTU N5 PAa3BUTUA LUBUIN3ALMU, OBNASEHME A3bIKOM MaTEMATUKN U
MaTeMaTUYeCKOM KyIbTYpOI KaK CpeACcTBOM NO3HAHMA MUPa, TOTOBHOCTb OCYLLECTBIATL MPOEKTHYHO U
NCCNeaoBaTeNbCKYO AeATeNbHOCTb MHAMBUAYANBHO U B Fpynne.

B pe3ynbTaTte M3y4eHUss MaTeEMATUKM Ha YpoBHe cpeaHero obuiero obpasoBaHuma y obyyatowerocs 6yayt
chopmMmpoBaHbI NO3HaABATE/IbHbIE YHUBEPCA/IbHbIE Y4ebHble AeACTBUA, KOMMYHUKATUBHbIE
YHMBEpCa/bHble y4ebHble AeNCTBUSA, PeryfaTUBHbIE YHUBEPCA/IbHbIE yYebHble AeCTBUSA, COBMECTHAs
[eATeNbHOCTb.

Y obyyatoweroca byayT cpopmmpoBaHsbl cnegytolime 6asosbie NOrMYeckue AencTBMsA Kak 4yacTb
No3HaBaTEe/IbHbIX YHUBEPCA/IbHbIX YYeOHbIX AeNCTBUN:

BbIABAATb U XapaKTEPU30BaTb CYLLECTBEHHbIE NMPU3HAKM MaTEMATUYECKMX OO bEKTOB, MOHATUI, OTHOLEHWI
MeXay NOHATUAMM, GOPMYIMPOBATL ONpeaeeHNs NOHATUI, YCTaHABMBATb CYLLLECTBEHHbIN NPU3HAK
KnaccuduKaLlmm, OCHOBaHUA A8 0606LEeHNs N CPaBHEHUSA, KpUTEPUM NPOBOAMMOTO aHaU3a;

BOCMPUHUMATbL, GOPMYANPOBATb U NPE0HPA30BbLIBATL CYKAEHUSA: YyTBEPAUTENbHbIE U OTPULLATENbHbIE,
€AMHWNYHbIE, YaCTHble M 0bLLMe, YCIOBHbIE;

BbIABAATL MaTeEMaTMYECKME 3aKOHOMEPHOCTU, B3aMMOCBA3M U NPOTUBOPeYMs B GpaKTax, faHHbIX,
HabAOAEHUAX U YTBEPHKAEHUAX, NpeanaraTb KPUTEPUM 411 BbIABNEHWUA 3aKOHOMEPHOCTEN U
npoTUBOpEYnin;

AenaTtb BbiBOAbI C UCMOJ/Ib30BAHNUEM 3aKOHOB /1IOTMKNU, OEAYKTUBHbBIX N UHOYKTUBHbIX YMO3aKl'II-OLIEHVIl\/‘I,
YMO3aKl'II-OLIEHVIl\/‘I Nno aHanornu,;

npoBOoANTb CaAMOCTOATE/IbHO A0KAa3aTe/IbCTBA MaTeEMATUYHECKUX YTBepH(p,EHMVI (I'IpﬂMble n ot I'IpOTMBHOFO),
BbICTPanBaTb aprymeHTauuto, npuBoaAnUTb NPUMEPDbI U KOHTPNPUMmepbI, 0b0CHOBbIBaTb COHBCTBEHHbIE
CyXaeHna n BblBOAbl;

Bbl6MpaTh CNocob peleHns yyebHoOM 3a4a4m (CpaBHMBATL HECKO/IbKO BapUaHTOB peLleHusA, BbibMpaTb
Hambonee NoAXOAAWMIA C Y4ETOM CAMOCTOATE/IbHO BbIAENEHHbIX KpUTEPUEB).

Y obyyatoweroca 6yayT cpopmmnpoBaHbl cneaytolime 6a3osble UCCNeAoBaTeIbCKME AeMCTBUA KaK YacTb
No3HaBaTe/bHbIX YHUBEPCA/bHbIX YYebHbIX AeNCTBUN:

MCNO/1Ib30BaTb BOMPOCHI KaK UCCNeA0BaTeIbCKUIA MHCTPYMEHT No3HaHUsA, GOpMyAnpoBaTb BONPOCHI,
duKcupylowme npoTueopeune, npobaemy, ycTaHaBAMBaTb MCKOMOE M AaHHOe, GOpMUPOBaTh FMNoTe3Y,
apryMmeHTMpPOBaTb CBO NO3MULMI0, MHEHUE;



NPOBOAUTL CAMOCTOATE/IbHO CM/IAHNUPOBAHHbIN 3KCMEPUMEHT, UCCNelOBaHUE MO YCTaHOB/IEHUIO
ocobeHHOCTEN MaTeMaTUYECKOro 06beKTa, ABNEHMA, NPOLLECCa, BbIABEHUIO 3aBUCUMOCTEN MeXKAY
06beKTaMu, ABAEHUAMM, MPOLIECCaMMK;

camocToATe/IbHO GopMyAnpoBaTb 0606LLEHUA 1 BbIBOAbI MO pe3y/bTaTam NpoBeaEéHHOro HabaaeHus,
nccnenoBaHma, OLEHMBaATb AOCTOBEPHOCTb MOJIyYEHHbIX PEe3y/ibTaToB, BbIBOAOB M 0606LLEHNI;

NPOrH03MpoBaTb BO3MOXHOE pa3BuUTUE NpoLecca, a TakXXe BblABUIraTb NPeanosioKeHUA O ero passnuTnun B
HOBbIX YC/10BUAX.

Y obyyatoweroca 6yayt cdopmmpoBaHbl ymeHUs paboTtatb ¢ MHPOPMaLMel Kak YacTb NO3HABATEbHbIX
YHMBEPCANbHbIX y4eOHbIX AEACTBUIA:

BblABAATL AedMLMTbI MHPOPMALMU, aHHbIX, HEOOXOAMMbIX A1 OTBETA HA BOMPOC U AN1A PeLUeHna 3a43a4K;

BbIOMPATb MHGOPMALMIO N3 UCTOUYHMKOB Pa3/IMYHbIX TUMOB, aHAIM3MPOBATb, CUCTEMATU3UPOBATL U
MHTEPNPEeTUPOBaTb MHGOPMALMIO PA3INYHbLIX BUAO0B U GOpM NpeacTaBieHns;

CTPYKTYpPUPOBaTb MHPOPMaLMIO, NPEeACTaBAATL €€ B pPa3IMYHbIX GOPMAX, TIOCTPUPOBATL rpaduyecku;
OLEHMBaTb HAZEKHOCTb MHGOPMALMM MO CAMOCTOATENBHO CHPOPMYIMPOBAHHBIM KPUTEPUAM.

Y obyyatoweroca 6yayT cpopmmnpoBaHbl YyMEHMSA 0BLWEHUA KaK YacTb KOMMYHUKATUBHbIX YHUBEPCANbHbIX
y4ebHbIX AeiCcTBUIA:

BOCNPUHUNMATbL U d)OpMYIWIpOBaTb Cy>XA4eHnA B COOTBETCTBUN C YCNNIOBUAMU U LENAMU O6LI.I,eHMﬂ, ACHO,
TOYHO, ’PaMOTHO Bbipa*aTb CBOIKO TOYKY 3pEHNA B YCTHbIX U MNCbMEHHDbIX TEKCTAX, AaBaTb NOACHEHWNA NO
Xo4y peweHunA 3a4a4n, KOMMEHTUPOBATb I'IOﬂyLIEHHbIﬁ pe3ynbTart,

B X04e 06CyKAeHNs 3a4aBaTb BONPOCHI NO CyLecTBy 06cyKaaemoi Tembl, Npobaemsbl, pelaemoit 3a4auu,
BbICKa3blBaTb MAEN, HaueNeHHble Ha NOUCK PeLLeHWs, CONOCTaBAATb CBOU CYXKAEHUA C CYKAEHUAMM APpYyrnxX
YYaCTHUKOB AManora, 06Hapy»KMnBaTb pasMume U CXOACTBO NO3MLMI, B KOPPEKTHOMU dopme
bopMyNnpoBaTb Pa3HOIACKS, CBOM BO3PAXKEHNUS;

NpeACTaBAATb Pe3yAbTaTbl PelleHmMs 3a4a4m, SKCNEePUMEHTA, UCCNeA0BaHUSA, MPOEKTa, CAMOCTOATE/IbHO
Bbl6MpaTb GOPMAT BbICTYNNEHMA C Y4ETOM 3334 Npe3eHTaLMmn U 0CObeHHOCTEN ayauUToOpUn.

Y obyyatoweroca 6yayT chopmMmUpoBaHbl YMEHUSA CAMOOPraHM3aLMM KaK YacTb PeryiaTUBHbIX
YHMBEPCA/bHbIX y4ebHbIX AENCTBUNA:

COCTaB/IATb NJIAH, aNTOPUTM PELLEHNA 33434M, BbIBUPATb CNOCO6 peLleHUs C YYETOM MMEIOLLUXCS PECYPCOB
N COBCTBEHHbIX BO3MOXKHOCTEM, apryMeHTMPOBATb M KOPPEKTUPOBATbL BapMaHTbl PeLEHUI C y4ETOM HOBOW
MHpopmaLmn.

Y obyuatowerocs 6yayT chopmMmMpoBaHbl YMEHMUA CAMOKOHTPOA KaK YacTb PeryaaTUBHbLIX YHUBEPCasbHbIX
YUY€bHbIX AeACTBUN:

BNnaAeTb HaBblkamu no3HaBaTe/IbHOM pe¢}'IEKCMM KaK OCO3HaHMA coBepLllaeMbIX ,D,eﬁCTBMVI n
MbICTNTENBbHbIX NPpOoUEeCCOoB, UX pe3y/1bTaTOB, B/1aAETb cnocobamm CaMmonpoBepPKN, CaMOKOHTPO1A npouecca
1 pe3ysibTaTa pelleHnA MaTeMaTUYeCcKom 3a4a4un,



npeasmnaeTb TPYAHOCTU, KOTOPble MOTYT BO3SHUKHYTb NPU peLleHumn 3a4a4m, BHOCUTb KOPPEKTUBDI B
AeATeNbHOCTb Ha OCHOBE HOBbIX 0OCTOATENbCTB, AaHHbIX, HANAEHHbIX OWMOOK, BbIABNEHHbIX TPYAHOCTEN;

OLUEeHMBaTb COOTBETCTBME Pe3y/bTaTa LLesiv U YCI0BUAM, 0B BACHATb NPUYMNHBI AOCTUNKEHUA UK
HEeAOCTMXEHMA Pe3yNbTaToB AeATE/IbHOCTU, HAXOAUTb OLWMBKY, AaBaTb OLEHKY NPUOBPETEHHOMY OMbITY.

Y obyuyatouleroca 6yayT cbopmnpoBaHbl YMEHUS COBMECTHOM AeATE/IbHOCTY:

NOHMMATb U UCMO/Ib30BaTb NPEMMYLLECTBA KOMAaHAHON U UHAVBUAYAAbHOM PaboTbl MPU peLeHnn y4ebHbIxX
3aZiay, NPMHUMATb LLE/Ib COBMECTHOM AeATe/IbHOCTU, NaHMPOBaTb OPraHM3aLMio COBMECTHOM paboThl,
pacnpegensato BUApl paboT, goroBapmeaTbes, 0bCyK4aTb NpoLecc U pesybTaTt paboTbl, 0606WaTe MHEHMSA
HECKOJIbKUX N0 Ael;

Yy4YacTBOBaTb B rpynnoBbix Gopmax paboTsl (06CyKaeHUA, 0BMEH MHEHWUI, K MO3roBble LUTYPMbI» U UHbIE),
BbINO/HATL CBOIO YacTb PaboTbl U KOOPAMHUPOBATL CBOM AEUCTBMA C APYIMMU YNEHAMWN KOMAHAbI,
OLLeHMBATb KAYeCTBO CBOEro BKa4a B 06WMIA NPOAYKT NO Kputepmam, chbopmMyanpoBaHHbIM y4acTHMKaMM
B3aMMOAEeNCTBUS.

I'Ipe,u,meTHble pe3ysibTaTbl OCBOEHUA NPOrpamMmmMbl NO MaTeMaTUKE Ha 6a3oBom YPOBHE HA ypOBHE CpegHEero
06LLI,€I'0 06pa3OBaHVIF| npeacraBneHbl NO rogam O6y‘-IEHI/I’r'I B PaMKaX OTAEe/IbHbIX y‘-le6HbIX KypcoB B
COOTBETCTBYHOLWMX pa3genax nporpaMmmbl MO MmaTeMaTUKE.

depepanbHan paboyas nporpamma yuebHoro Kypca «Anrebpa v Hayasa MaTeMaTUYECKOro aHam3a.
MosAcHMTeNbHas 3anucka.

YuebHblIli Kypc «Anrebpa 1 Hayasa MaTemMaTUYECKOro aHaan3a» obecneynBaeT MHCTPYMEeHTanbHYH 6asy
AN NU3yYEeHUs BCEX eCTeCTBEHHO-Hay4YHbIX KYpCoB, OPMUPYET IorMyeckoe U abCcTpaKTHOE MbllwieHne
0byyaloWwmxcs Ha ypoBHe, He06X0AMMOM AN OCBOEHUA YYebHbIX KYpCcoOB MHPOPMATUKM, OBLLECTBO3HAHMSA,
NCTOPUN, CI0BECHOCTU. B pamkax yuebHoro Kypca «Anrebpa 1 Hauyana MaTeMaTUYECKOro aHanmnsa»
obyuatomecn 0BNaAeBaloT YHUBEPCANbHbIM A3bIKOM COBPEMEHHOW HayKK, KoTopas GopmMyimpyeT cBom
AOCTUXKEHMA B MaTeMaTHyeckoi dopme.

YyebHbIn KypcC anre6pb| M Ha4dya/l MaTEMATUYECKOTO aHa/In3a 3aK/1aablBaeT OCHOBY A/1A4 YCNEeLWHOro
oBnaaeHNA 3aKOHamu (I)M3VIKM, XUMUMN, 6MOJ'IOFMM, NMOHMMAHNA OCHOBHDbIX TEHAEHLI,Mﬁ 3KOHOMWUKU U
OGLLI,ECTBEHHOVI XKN3HUN, NO3BOSIAET OPUEHTUPOBATLCA B COBPEMEHHDbIX LI,MCI)pOBbIX N KOMNbHOTEPHDbIX
TEXHONO0IrNAX, yBepeHHO NMCNoa1b30BaTb UX B I'IOBCE,EI,HEBHOVI *KnsHu. OsnageHune a6CTpaKTHbIMM n norn4yeckun
CTPOrMMN MaTEMATUYECKUMU KOHCTPYKUMNAMU Pa3BUBAET YMEHNE HAaX0AUTb 3aKOHOMEPHOCTMH,
0b60CHOBbIBATb UCTUHHOCTb yTBEPXAEHUA, NCNONIb30BATb 0606U.I,eHVIe N KOHKpEeTnsauuto, 36CTpaFMpOBaHMe
1 aHanoruto, d)opMMpyeT KpeaTuBHOE 1 KpUTHUYecKoe mbiwneHune. B xoge nsyvyeHus a}'II'E6pr M Ha4van
MmaTeMaTnyeCKoro aHazm3a Ha ypoBHe cpeaHero O6UJ,€FO 06pa3OBaHMﬂ o6yqarou1,v|ec9| nony4yatoT HOBbIN
onbIT peweHnAa NPUKNagHbIX 3a4a4, CAMOCTOATE/IbHOIO NOCTPOEHUNA MAaTEMATUYECKNX Mo,a,eneﬁ peanbHbIX
CMTyal.LMVI N nHTEPNpETaunmn NONy4YeHHbIX pELUEHMﬁ, 3HAaKOMATCA C NpumepamMmmn maTteMaTn4eCcknx
3aKOHOMepHOCTel7I B npnpoae, Hayke 1 B UCKYCCTBE, C BblAalOWMMNCA MaTEMATUYECKMMU OTKPbLITUAMU U UX
adBTOpPamMu.

YyebHblii Kypc anrebpbl M HaYyan MaTeMaTUYECKOro aHann3a o61adaeT 3HauYMTeIbHbIM BOCMMTATENbHbIM
NOTEHLMANOM, KOTOPbI peannsyerca Kak yepes yyebHblii matepuan, cnocobeTeyowmii GopmMnUpPOBaHUIO



Hay4YHOro MMPOBO33pPEHMUA, TaK U Yepes cneunduky yuebHon gestenbHocTU, TpebytoLlen
CaMOCTOATE/IbHOCTU, aKKYPaATHOCTU, NPOAO/INKUTENbHON KOHLUEHTPAUUM BHUMAHMA N OTBETCTBEHHOCTM 33
NOJIyYeHHbIN pe3y/ibTart.

B ocHoBe meToaMKM 06yveHUs anrebpe 1 HaYanam MaTeMaTUYECKOTO aHaNN3a IEXKNUT AEATE/IbHOCTHbIN
nPUHLMN 0byyeHus.

B cTpyKType nporpammebl no anrebpe n Havanam aHaM3a BbIAENAIOTCA CAefyoLmMe coAepKaTebHO-
MeTOANYECKME NIMHUK: «Yncna 1 BbluMCneHUA», « DYHKLMN U TpaPUKM», «YPaBHEHUA N HEPABEHCTBAY,
«Hayana matemaTnyeckoro aHanmsa», «MHOecTBa 1 nornka». Bce ocHoBHble coaeprKaTebHO-
MeToAMNYECKNE IMHUMN N3YYaLOTCA Ha NPOTAXKEHUN ABYX SIeT 06y4yeHUA Ha ypoBHe cpeaHero obuero
06pasoBaHUsA. [JaHHbIN y4ebHbIN Kypc ABNSETCA MHTerpaTUBHbIM, 06beanHAA B cebe coaeprkaHue
HECKOIbKMX MaTeMaTUUeCKUX ANCUUNANH: anrebpa, TPUroHOMETPUA, MaTEMATUYECKUIA aHaNun3, Teopua
MHOKeCTB 1 apyrue. Obyyatolumecs oBAa4eBAOT LWUMPOKMM MaTeMaATUYECKMM annapaTom, Y HUX
nocnenoBatesibHo GOPMUPYETCA U COBEPLLIEHCTBYETCA YMEHME CTPOUTb MaTeMATUYECKYIO MOAeNb
peanbHOM CUTyaL MK, NPUMEHATb 3HAHUA, NOJly4YeHHble B ydebHOM Kypce «Anrebpa u Havana
MaTeMaTU4YeCcKoro aHanusa», ANs peweHna CamocToaTe/IbHO cHOPMYNMPOBAHHOM MaTeEMATUYECKON
3a/layu, a 3aTEM MHTEPNPETUPOBATb NOYYEHHbI pe3ynbTaT.

CopeprKaTenlbHO-MeToANYECKasA IMHUA «HYUCna 1 BbluMCNeHMA» 3aBepLliaeT opMUpPOBaHME HaBbIKOB
NCMO/Ib30BaHNA AEeNCTBUTE/IbHBIX YMCeN, KOTOpoe 6bl1I0 HaYaTo Ha YPOBHE OCHOBHOTO 06Lero
obpasoBaHus. Ha ypoBHe cpesHero obwero obpasoBaHus ocoboe BHUMaHUe yaensetca GopmM1MpoBaHuIo
NPOYHbIX BbIYNCANTENIbHBIX HAaBbIKOB, BK/OUAIOLWMX B CEBA MCMO/Ib30BaHUE Pa3/IMYHbIX GOPM 3anmncu
AeNCTBUTE/IbHOTO YNCNa, YMEHME PALMOHAIbHO BbIMOMHATL AEMCTBUA C HUMM, LeNaTb NPUKUAKY,
oueHMBaTb pesysbTaT. Obyyatowmecs NoAyYaOT HAaBbIKM NPUBINMKEHHbIX BbIYMCIEHWNIA, BbINOSHEHNA
AeNCTBUIA C YNCNaMM, 3aMUCaHHbIMM B CTaHAAPTHOW pOpMeE, MCMOIb30BaHUA MAaTEMATUYECKUX KOHCTAHT,
OLEHMBAHMA YNC/I0BbIX BbIPAXKEHWUN.

CopepskaTesibHasA IMHUA «YPaBHEHMA N HEPABEHCTBA» PEaNN3yeTca Ha NPOTAXEHUN Bcero obyyeHuns Ha
ypoBHe cpegHero obuiero o6pasoBaHMs, NOCKO/IbKY B KaXKA40M pasaene nporpammbl NpeaycMoTPeHo
pelleHne CooTBETCTBYIOLWMX 3a4a4. Obyyatowmecs OBlaAEBaOT PasIMYHBIMKU METOLAMM PELIEHNUA LLeNbIX,
paunoHanbHbIX, MPPALMOHA/bHbIX, MOKa3aTe/bHbIX, IOrapUGMUUYECKUX U TPUTOHOMETPUYECKUX
YPaBHEHUI, HEPABEHCTB N UX CUCTEM. [10/IlyYEeHHbIE YMEHMA UCNONb3YIOTCA NPU UCCNe0BaHMM GYHKLMI C
NOMOLLbIO MPON3BOAHOM, pPEeLEeHMM NPUKNALHbIX 3334 M 33434 Ha HaxoXKAeHWe Hanbonbwnx u
HaMMEHbLUMX 3HaYEeHN GYHKUMW. JaHHaA coaepraTenbHas IMHUA BKAOYAET B ceba TakkKe
bopmMMpoBaHME YMEHWI BbIMOAHATL PAcy€Tbl No Gopmynam, NpeobpasoBaHUsA LEbIX, PauMOHabHbIX,
MPPALMOHANBHBIX U TPUFOHOMETPUYECKUX BbIPAXKEHWIA, @ TAKMKE BblPaXKeHUI, COAEPIKALLMX CTENEHN

n norapudmel. B xoae nsyyeHus anrebpanyeckoro matepmnana NpoUCxoamT AajbHelllee pa3BuTne
aNroOpUTMMUYECKOro M abCTPaAKTHOMO MblLAEHNA 06yUatoLLmMXCca, GOPMUPYIOTCA HABbIKM AeAYKTUBHbIX
paccyaeHuii, paboTbl C CUMBONbHbIMU GOPMamMK, NPEACTaBIEHNA 3aKOHOMEPHOCTEN M 3aBUCMMOCTEN B
BW/E PAaBEHCTB M HepaBeHCTB. Anrebpa npeanaraet 3GPeKTUBHbIE MHCTPYMEHTbI ANA PeLleHnA
NPaKTUYECKUX U eCTECTBEHHO-HAYYHbIX 334a4, HarNAAHO AEMOHCTPMPYET CBOM BO3MOMXKHOCTM KaK A3blKa
HayKMu.

Cop,epmaTeano—MeTop,quCKaﬂ NNHNA ((q)yHKLl,VIVI n rpad)vmw» TECHO nepenneTaeTca C APpYyrmMmn TIMHNAMA
yqe6Horo KypCa, MOCKOJIbKY B KAKOM-TO CMblIC/Nie 334a€T N0cneaoBaTeNlbHOCTb NU3y4yeHNA maTepuana.



MN3yyeHume cTeneHHOM, MOKa3aTeIbHOM, I0rapudMMUUYECKON U TPUTOHOMETPUYECKUX QYHKLUMIA, UX CBOMCTB U
rpaduKoB, UCNob30BaHME PYHKUNI ANA pelleHns 3a4a4 U3 ApyrMx y4ebHbIXx NpeaMeToB U peasibHOM
YKM3HM TECHO CBA3AHO KaK C MaTeMaTUYEeCKMM aHa/IM30M, TaK U C pelleHneM YpaBHEHU U HepaBeHCTB. [Npu
3TOM 60nbLIOE BHUMaHMeE yaenseTca GOpMUPOBAHUIO YMEHUA BbipaxKaTb GOPMYIaMM 3aBUCUMOCTU MEKAY
Pa3NNYHBbIMW BEIMYMHAMM, UCCNELOBATb NOAYYEHHbIE QYHKLMU, CTPOUTb UX FpadumKkun. Matepuan
copeprKaTtesbHOM IMHUM HaueNeH Ha Pa3BUTUE YMEHWUI U HAaBbIKOB, MO3BO/IAIOLLMX BblpaXKaTb 3aBUCUMOCTH
MeXAy Be/IMYMHAMM B Pa3INYHOM dopme: aHaIUTUYECKOM, rpadunyeckon n criosecHon. N3yyeHue
maTtepuana cnocobcTsyeT pa3BUTUIO a/ITOPUTMUYECKOTO MblLLEHUA, CMTOCOBHOCTU K 0606LEHNIO U
KOHKpPeTM3aLunm, NCNosib30BaHUIO aHaNoMMA.

CoaepratesibHan MMHUA «Hayana MatemaTUUYECKOro aHaan3a» No3Bo/IAET CYLLECTBEHHO PaclMPUTb Kpyr
KaK MaTeMaTUYecKux, Tak U NPUKNa4HbIX 33434, A4OCTYMHbIX 06yYatoLMMCS, Y KOTOPbIX NOABAAETCA
BO3MOKHOCTb 1CC/IeA0BaTh U CTPOMTb rpaduKkmn GYHKLMIM, onpeaensite ux Hanbonblume N HaumeHbLIne
3HAYeHWA, BbIYNCAATL NaoLaan ¢puryp n o6bEMbI TeN, HaXOA4UTb CKOPOCTU U YCKOPEHUA NPOL,ECCoB.
CopeprkaTesnibHan IMHUA OTKPbIBAET HOBbIE BO3MOMKHOCTU NMOCTPOEHMA MaTeEMATUYECKUX MO enel
PeanbHbIX CUTYaUM, HAXOMXKAEHUA HAaWYYLLErO PeLleHns B MPUKAALHbIX, B TOM YMC/e COLMaANbHO-
9KOHOMMYECKMX, 3ag3a4ax. 3HAKOMCTBO C OCHOBaMM MATEMATUYECKOro aHaM3a CnocobCTBYeT PasBUTHIO
abCcTpaKTHOro, GOPManbHO-N0TMYECKOTO M KPEATUBHOTO MbilIeHUA, GOPMUPOBAHUIO YMEH U
pacno3HaBaTb NPOABJAEHMSA 3aKOHOB MaTEMATUKM B HayKe, TEXHUKE U UCKyccTBe. Obyyatowmecs y3HatoT 0
BblAAMOLLMXCA pe3y/ibTaTaX, NoNyYeHHbIX B X046 Pa3BUTUA MaTEMATUKN KaK HayKK, U UX aBTOpaXx.

COAep)KaTeanO-METO,CI,W-IeCKaﬂ NNMHNA « MHOKecTBa M NI0rMKa» B OCHOBHOM MOCBALLEHA 31eMeHTaM
TEOPUN MHOKECTB. TeOpeTMKO-MHO)'KeCTBeHHbIe npeancrasneHnAa NpoHM3bIBakOT BECb KypC LUKO/IbHOM
MaTeEMAaTUKU U npegnaratoTt Hambonee YHMBepcaﬂbelﬁ A3bIK, O6'be,CI,VIH‘r'II'OLLI,I/Iﬁ BCe pa3aesibl MaTeEMATUKN U
eé I'Ile'IO)l-(GHVIVI, OHM CBA3bIBAKOT pPa3Hble MaTemMaTU4eCKME gnCUumninHbl B eanHoe uenoe. BaxHo gaTb
BO3MOXHOCTb 06yqarou.|,ew\ycs| NMOHUMATb TEOPETMKO-MHO)KECTBEHHbIﬁ A3bIK COBpeMeH HOM MaTeMaTUKMU U
MCNonb30BaTb €ro ANA BblpaxKeHnAa CBOUX MbICNeNn.

B yuebHOM Kypce «Anrebpa 1 Hayana MmaTeMaTUYeCKOro aHann3a» NpPUCyTCTBYIOT TaK¥Ke OCHOBBI
MaTeMATUYECKOTO MOAENIMPOBAHMSA, KOTOPbIe NPU3BaHbl CGOPMUPOBATL HAaBbIKM NMOCTPOEHUA MOAe e
peanbHbIX CUTyaUU, UccnemoBaHna 3TUX Modenelt C NOMOLLbIO annapaTa anrebpbl U MaTeMaTUYECKOro
aHaNM3a U HTepnpeTaLumn NoyYeHHbIX Pe3yAbTaToB. 3a4aHNA BKOUEHbI B KaXKAbli U3 pa3genos
nporpamMmsbl, MOCKObKY BECb MaTepuan y4ebHOro Kypca WNPOKO UCNO/b3yeTca ANA peleHnsa NPUKNaaHbIX
3aga4. MNpu pelieHnn peanbHbIX MPaKTUYECKMX 33434 0byJatowmeca pa3sBMBatoT HabN4aTeNbHOCTb,
yMeHMe Haxo4uTb 3aKOHOMEPHOCTH, abCTParnpoBaThCca, MCNO/b30BaTb aHaNOMMI0, 0606LWaTh U
KOHKPEeTM3npoBaTb Npobaemy. JeatenbHoCcTb N0 GOPMUPOBAHUIO HABbIKOB PeLLUeHNA NPUKAAAHbIX 33434
OpraHun3yeTca B NpoLecce U3ydeHuMs BCcex TeM yuebHoro Kypca «Anrebpa v Hayana MaTemaTUYeckoro
aHanusar.

ObLLee YMCNo YacoB, PEKOMEHA0BAHHbIX AN U3ydyeHUA yuebHoro Kypca «Anrebpa 1 Hayana
maTemaTmMyeckoro aHanmsa», — 170 yacos: B 10 knacce — 68 yacos (2 yaca B Hegento), B 11 knacce —102
yaca (3 yaca B Hegento).

CopeprkaHue obyueHma B 10 Knacce.

Yucna v BbIYUCNIEHMUA.



PaumoHanbHble Yncna. O6bIKHOBEHHbIE U AeCATUYHbIE Ap06U, NpoLeHTbl, beCKOHeYHble Nepuogmyeckme
Apobu. Apndmetnyeckme onepaumm ¢ paLMoHaibHbIMU YUCIaMU, NPeobpa3oBaHNA YNCNOBbIX
Bblpa*KeHWn. MpumeHeHMe Apobei 1 NPOLLEHTOB ANA PeLeHNA NPUKAALHbIX 33434 M3 Pas3/INYHbIX
oTpaciei 3HaHU N peasbHOM KU3HMU.

JencreutenoHble Yncna. PaumoHanbHble M MppauMOoHaabHble Yncaa. ApudmetTmyeckne onepaumnm ¢
OEeNCTBUTENbHBIMKM Yncnamu. MpubAnKEHHbIE BbIMUCAEHUA, NPABUAA OKPYFIEHMA, NPUKUAKA U OLLEeHKA
pe3ynbTata BbIYNCAEHUNA.

CTeneHb ¢ uenbim Nokasatenem. CTaHgapTHaa dopma 3anucu AelcTBUTENbHOro Yncna. Micnonb3oBaHue
noaxogaAwei ¢opmMbl 3aNnUcK LeACTBUTENbHbIX YMCEN ONA PELleHNs NPaKTUYECKMX 33434 M NpeacTaBieHnun
OaHHbIX.

ApudmeTnyeckunii KopeHb HaTypasibHOM cTeneHn. [eicTemaA ¢ apudMeTUYECKMMM KOPHAMM HaTypasibHOM
cTeneHw.

CMHYC, KOCUHYC W TaHTEHC YMC/I0BOTO apryMeHTa. APKCUHYC, apPKKOCUHYC, apKTaHFeHC YMC/I0BOTO
aprymeHxTa.

YpaBHEHUA 1 HEPABEHCTBA.

ToxKaecTBa M TOXKAECTBEHHbIe NpeobpasoBaHus.

MpeobpasoBaHne TPUrOHOMETPUYECKUX BbiparKeHWNA. OCHOBHbIE TPUTOHOMETPUYECKME GOPMYIbI.
YpaBHeHUe, KopeHb ypaBHeHWs. HepaBeHCTBO, pelleHne HepaBeHcTBa. MeTo MHTepBasos.
PeweHune Lenbix 1 4pobHO-paLMOHaNbHbIX YPaBHEHWUIA U HEPABEHCTB.

PeweHne MppaLMoHaibHbIX ypaBHEHWUIA U HEPABEHCTB.

PeleHne TPUrOHOMETPUYECKUX YPaBHEHWU.

MpumeHeHWe ypaBHEHUM N HEPABEHCTB K PELLUEHUIO MATEMATUYECKMX 33434 U 3334 U3 Pa3/INYHbIX
obnactein HayKn 1 peasibHOM }KU3HM.

OyHKUUM 1 rpadmKm.
dyHKUMA, cnocobbl 3aaaHnsa GyHKUMK. FpadurK dyHKLUMU. B3anmHo obpaTHble GyHKLUN.

Ob6nacTb onpegeneHma U MHOXECTBO 3HAUYEHUI GyHKUMU. Hyan GyHKUMKU. MpoMeKyTKM 3HAKOMOCTOAHCTBA.
YETHble N HeYETHbIe GYHKLUN.

CTeneHHas GpyHKUMA C HAaTypaibHbIM U LenbiMm NokasaTesnem. EE€ cBolicTBa M rpadumK. CBoMCTBa U rpadmk
KOPHA N-0/1 CTeneHu.

TpPUroHOMETPUYECKan OKPYKHOCTb, onpeaeneHne TPUroHOMeTpUYecKMX GYHKLUMIA YNCA0BOro aprymeHTa.
Hauyana matemaTnyeckoro aHanumsa.

NocnepoBaTenbHOCTH, cnocobbl 3a4aHunA HOCﬂeAOBaTeﬂbHOCTeVI. MOHOTOHHbIe NocNef0BaTENbHOCTY.



ApudmeTnyeckas 1 reomeTpuyeckasa nporpeccun. beckoHeuHo ybbiBaloLLLas reoMmeTpruyecKkas nporpeccus.
Cymma 6eckoHeuHo ybbiBatoLLen reomeTpuyeckon nporpeccnn. Popmynia CI0KHbIX MPOLEHTOB.
Mcnonb3oBaHMe Nporpeccun A5 pelleHna peanbHbIX 3a4a4 NPUKIaAHOro xapaKkrepa.

MHo»KecTBa 1 norunka.

MHO»KecTBO, Onepauum Hag MHoKecTBamu. narpammebl diinepa—BeHHa. MpumeHeHMe TeopeTUKo-
MHOKeCTBEeHHOro annapaTa 414 ONUCaHUA peasibHbIX MPOLLECCOB U ABIEHWUI, NPU peLleHnn 33434 13
ApYrnx y4ebHbIX NpeameToB.

OnpegeneHne, Teopema, CIeACTBUE, A,0KA3ATENbCTBO.
CoaeprkaHue obyyeHusa B 11 Knacce.

Yucna v BbluMCAEHMUA.

HaTtypanbHbie u uenble uncna. MpusHakn 4eNMMOCTH LeNbIX Yncern.
CTeneHb C paunoHanbHbiM Noka3aTenem. CBOMCTBaA CTENEHMU.
JNorapndm umcna. lecaTuyHble 1 HaTypanbHble Aorapudmbl.
YpaBHeHMA N HepaBeHCTBa.

MpeobpazoBaHue BbipaXKeHU, COAEPKALLNX NOrapUPMbI.
MpeobpazoBaHue BbipaXKeHW, COAEPKALLMUX CTEMNEHM C PALLMOHANbHBIM MOKa3aTeNeM.
Mpumepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

MokasaTenbHble ypaBHEHWUA U HEPABEHCTBA.

Norapudmmnyeckne ypaBHeHMA N HEPABEHCTBA.

CucTeMbl IMHENHbIX ypaBHEHUI. PelleHne NpuKnagHbIX 33434 € MOMOLLbIO CUCTEMbI IMHENHbIX
YPaBHEHWIA.

Cucrembl u COBOKYMHOCTU paLlMOHa/IbHbIX ypaBHEHMVI 1N HEepPaBEHCTB.

MpumeHeHWe ypaBHEHWUI, CUCTEM WU HEPABEHCTB K PELLEHMIO MaTeMaTUYECKMX 33434 M 33434 M3 Pas/IMYHbIX
obnactein HayKn 1 peasibHOM }KU3HM.

DyHKUUM 1 rpadmKm.

®yHKumA. Neproamueckne GYHKLUMMU. MPOMEKYTKM MOHOTOHHOCTU GYHKUMU. MaKCUMYyMbl U MUHUMYMbI
bYHKLUMKU. Hanbonbluee M HanmeHbLiee 3HaYeHMe GYHKLMN Ha MPOMENKYTKE.

TpuroHomeTpuyeckme GyHKUUK, UX CBOMCTBA M rpaduKm.
lNMoKasaTenbHan u norapnpmmyeckan GyHKLMKU, X CBOMCTBA U rPadUKM.

Ncnonb3oBaHme rpadmnKoB pyHKLMN ANA peLleHUs YPaBHEHUA N IMHENHBIX CUCTEM.



Ucnonb3oBaHme rpadmKoB PyHKUMA ANA UcCnesoBaHMA NPOLLECCOB M 3aBUCUMOCTEN, KOTOPbIE BO3HMKAIOT
npu peLleHnmn 3aga4 U3 gpyrux y4ebHbix NpeameToB 1 PeasibHOM KU3HMN.

Hayana matematmnyeckoro aHanmsa.
HenpepbiBHble GyHKUMK. MeToa, UHTEePBaNOoB AA PeLleHNss HEePaBEHCTB.
MpounssoaHasa GyHKUUK. [eoMEeTPUYECKUI U PU3UYECKMIA CMbICT MTPON3BOAHON.

MponssoaHble anemeHTapHbIX GYHKUUI. POPMYIbl HAXOXKAEHUA NPOU3BOAHON CYMMbI, NPOU3BEAEHNA U
4acTHOro GYHKLMUNA.

MNpumeHeHWe NPON3BOAHOM K UCCIeA0BaHUIO PYHKLUUI HA MOHOTOHHOCTb W 3KCTpeMyMbl. HaxoxKaeHne
HanbONbLIErO M HAMMEHbLUEFO 3HAYEHUA GYHKLUMM HA OTpe3Ke.

MprmeHeHVe NPOVN3BOAHOM A1 HAXOMXKAEHUA HAaWYYLLEro peleHmns B MPUKNaLHbIX 3a4a4ax, 4s
onpeaeneHns CKopocTn NpoLecca, 3a4aHHOro Gpopmynol nam rpadukom.

MNepBoobpasHan. Tabmua nepBoobpasHbIX.

NHTerpan, ero reomeTpuiecknini u Gpusnyeckmnin cMmbica. BoluncneHune nHTerpana no popmyne HotoToHa—
NenbHnua.

MnaHvpyemble NpeaMeTHbIe pe3y/ibTaTbl OCBOEHUA deaepanbHoM paboyeit nporpammbl y4ebHOro Kypca
«Anrebpa 1 Hayasa MaTeMaTUYECKOro aHaiM3a» Ha YpoBHe cpeHero obiero obpasoBaHua.

MpegMmeTHble pe3yabTaTbl N0 OTAENbHBIM TeMam y4ebHoro Kypca «Anrebpa u Hayana maTeMaTUYecKoro
aHanusa». K koHuy 10 Knacca obyvatowmincs HayumTes:

Yucna v BblUCNEHUA:

onepunpoBatb NOHATUAMU: PaUNOHA/IbHOE U AEVICTBMTEﬂbHOE 4yncno, 0bbIKHOBEHHAs U AecATn4HaA Ap06b,
NPOUEHTDI;

BbINOJIHATb apM(bMETMHECKMG onepaunun C pauynoHaabHbIMU U AEﬁCTBMTEHbeIMM Yncnamum;

BbINOJIHATb I'IpVI6}'IM)KéHHbIe BbIHUCNEHNA, UCNONb3YA NPaBU1a OKPYrneHnAa, Aenatb NPUKNAKY U OUEHKY
pe3ynbTaTa BbIYMCNEHUN;

onepnpoBatb NOHATUAMU: CTENEHDb C UE/IbIM NOKa3aTenem, CTaHA4apTHAA d)opma 3anucu AEVICTBMTEHbHOFO
4yncna, KOpeHb HaTypaanoﬁ cTeneHun, ncnonb3oBaTb NOAXOAALLYHO cbopmy 3anncu AeﬁCTBMTEHbeIX yucen
ANA peweHnAa NpakTUu4eCknx 3agay U npencraBaeHna gaHHbIX;

onepupoBaTb NOHATUAMMW: CUHYC, KOCUHYC U TaHFEHC NPOU3BO/ILHOTO Yr/1a, UICNO/b30BaTh 3aMMcb
NPOM3BOJILHOrO yrna Yyepes o6paTHble TPUFOHOMETPUYECKME GYHKLUMN.

YpaBHeHUA N HepaBeHCTBa:

onepunposBatb NOHATUAMU: TOXKAECTBO, YpaBHEHNE, HEPABEHCTBO, LLes10e, paunoHabHOE, NppaLunoHasibHOEe
YpaBHeHWNE, HEPABEHCTBO, TOUTOHOMETPUYECKOE YPaBHEHNE,



BbINONHATL NPe0bpa3oBaHNA TPUTOHOMETPUYECKUX BbIPAXKEHUIN U peLlaTb TPUrOHOMETPUYECKUE
ypaBHeHWUS;

BbINOJIHATL NPE06Pa3oBaHUSA LENbIX, PAaLNOHANbHBIX M UPPALMOHA/bHBIX BbIPAaXKEHWUIA U peLlaTb OCHOBHbIE
TUMbI LUEeNbIX, PaLMOHaNbHbIX U MPPaLMOHaAbHbIX YPAaBHEHWI N HEPABEHCTB;

NPUMEHATb YPaBHEHMA N HEPABEHCTBA 4/1A peLleHMAa MaTeMaTUYECKMX 3a43a4 U 33434 U3 PA3/INYHbIX
obnacTen HayKM 1 peasibHOM }KU3HMU;

MoAaennpoBaTb peasibHble CUTYaLlMK Ha A3blKe aJ'IFE6pr, COCTaB/IATb Bblpa*XeHUA, ypaBHEHUA, HEPAaBEHCTBA
no yCnoButo 3aa4un, unccnenoBatb NOCTPOEHHbIE mOodeNnn C UCMOJIb30BaHMEM annapaTa anre6pbl.

®PyHKUMN 1 rpadurKm:

onepupoBaTb NOHATUAMM: GYHKLUMSA, cnocobbl 3aaaHMA GYHKLMK, 061acTb onpeaeneHma N MHOXKECTBO
3HaYeHu dyHKUmnK, rpadmk GyHKLMK, B3aMMHO 06paTHble PyHKLNUK;

onepupoBaTb NOHATUAMMU: YETHOCTb U HEYETHOCTb GYHKLMU, HYIN QYHKLIMM, MPOMENKYTKM
3HaAKOMOCTOSHCTBA;

MCNob30BaTb rpadmKmn GYHKLMIA ANA peeHns ypaBHEHN;

CTPOUTb M YNUTaTb rPadUKM IMHENHOM YHKUUM, KBAAPATUUYHON PYHKUMK, CTENEHHOWN GYHKLMM C LLeNbiM
noKasartenem;

MCMosb30BaThb rpaduKkM GYHKUMIA ANA UCCNe0BaHMA NPOLECCOB M 3aBUCMMOCTEN NPU pelleHrm 3a4ad U3
APYrvX y4ebHbIX NPesmMeTOB M peasibHOM XKU3HU, BbiparkaTb GOPMYamMmn 3aBUCUMOCTN MEXKAY
BE/IMYNHAMM.

Hayana matemaTnyeckoro aHaaunsa:
onepnpoBaTtb NOHATUAMU. NOCNe[0BaTE/NIbHOCTD, apMd)METM‘-IECKaH N reoMeTpuyeckan nporpeccnu;

onepupoBaTb NOHATUAMMW: HEeCKOHEYHO ybbiBatoLLan reoMeTpryecKas nporpeccus, cymma 6eckoHeyHo
ybblBaloLLEl reomeTprYecKol Nporpeccuu;

3a4aBaTb NOCNeA0BATE/IbHOCTU PA3/IMYHbIMU CI'IOCO6aMM,'

MCMo/Ib30BaTb CBOMCTBA NOCNEA0BaTE/IbHOCTEN M NPOrPECcCU ANA pelleHna peasbHblX 3a4a4 NPUKIALHOIo
Xapakrepa.

MHoecTBa 1 JIormKa:
onepnpoBatb NOHATUAMU. MHOXXeCTBO, onepaunn Hag MHOXXeCTBaMW;

NCMO/Ib30BaTb TEOPETUKO-MHOKECTBEHHbII annapaT 418 ONUCAaHUA peasibHbIX MPOLLECCOB U ABNEHWU, MPK
peleHnn 3a4a4 U3 gpyrux y4ebHbix NnpeamMmeTos;

onepunposBatb NOHATUAMW: onpeaeneHne, Teopema, cneacreme, 4OKa3aTeNbCTBO.



MNpepMeTHble pe3ybTaTbl MO OTAE/bHbIM TeMaM y4ebHoro Kypca «Anrebpa 1 Hayana MaTeMaTUYECKoro
aHanm3a». K koHuy 11 knacca obyyatowmiica HayumTes:

Yucna v BbluUCNEHUA:

onepupoBaTb NOHATUAMMU: HaTypanbHOE, LLeIoe YMUC/IO0, UCMO/b30BaTb MPU3HAKM AEMMOCTH LLebIX Yncen,
pa3NoMKeHUe YMCIa Ha MPOCTble MHOXUTENIN A1 PelleHna 3a4aY;

onepupoBaTb NMOHATUEM: CTEMEHb C PaLMOHa/IbHbIM NMOKasaTenem;
onepupoBaTb NOHATUAMMW: NOrapudm Yncna, 4ecATUYHbIE U HaTypasibHble Norapudmbl.
YpaBHEeHUA N HepaBeHCTBa:

NPUMEHATbL CBOMCTBA CTENEHM A8 Npeobpa3oBaHUA BbipaXKeHW, onepupoBsaTb NOHATUAMM:
NMoKasaTe/ibHoe ypaBHEHWE U HEPABEHCTBO, PELLATb OCHOBHbIE TUMbI MOKA3aTe/IbHbIX YPaBHEHWIA U
HEepaBEHCTB;

BbIMO/IHATL NPe0bpa3oBaHMA BbIParKEHUI, COAePKaALLMX Norapndmbl, ONEPUPOBaATL NOHATUAMM:
norapndmmnyeckoe ypaBHeHWE 1 HEPABEHCTBO, PELLIATb OCHOBHbIE TUMbl IOrapUPMUYECKUX YPABHEHMI U
HEepaBEHCTB;

Haxo4uTb pelweHunA I'IpOCTEﬁLLIMX TPUTOHOMETPUYHECKNX HEPABEHCTB;

onepmnpoBaTtb NOHATUAMU CUCTEMA JINHENHBIX ypaBHEHMVI neé peweHne, nCnonb3oBaTb CUCTEMY
JIMHENHbIX ypaBHeHMVI ANA peweHnAa NpakTUu4eCknx 3agaud;

Haxo4uTb peweHunA I'IpOCTEﬁLLIMX cnucTtem mn COBOKyHHOCTEﬁ PaunNOHaAIbHbIX ypaBHeHMVI N HEPaBEHCTB,

MOZe/IMPOBaTb PeasibHble CUTyaL MM Ha A3blKe anrebpbl, COCTaBAATb BbIPAXKEHUA, ypaBHEHUsA, HEPABEHCTBA
M CUCTEMBI MO YCI0BUIO 334,34M, UCCNeL0BaTh MOCTPOEHHbIE MOAEN C UCMO/Ib30BAaHWEM annapaTa
anrebpol.

OYHKUMM 1 TpadmKu:

onepupoBaTb NOHATUAMM: Nepuoguyeckasn GyHKLMA, NPOMEKYTKM MOHOTOHHOCTU QYHKLMMU, TOUKU
3KCTpeMYMa GYHKLUMK, Hanbonbliee U HaMMeHbLlee 3HaYeHNA GYHKLMMU Ha NPOMEXKYTKE, MCNO/Ib30BaTb MUX
ONA uccnefoBaHMAa GYHKUNMK, 3a4aHHOM rpadrKom;

onepupoBaTb NOHATUAMMW: rPaPUKM NOKa3aTeNbHOM, NOrapUPMUUYECKON U TPUTOHOMETPUYECKUX GYHKLINIA,
n3o06paxkaTb MX Ha KOOPANHATHOW NJIOCKOCTM U UCNONb30BATb A5 PELIEHUA YPAaBHEHUI U HEPABEHCTB;

n3o06paxkaTb Ha KOOPAMHATHOM NAOCKOCTU FPAadUKU IMHENHBIX YPaBHEHUI M MCNOIb30BATL UX A4
peLeHnn CUCTEMbI IMHEWHDBIX YPaBHEHWI;

NCNoab30BaThb rpaduKmM GYHKUMIA ANA UCCNeA0BaHMA NPOLECCOB M 3aBUCMMOCTEN U3 APYTUX YYebHbIX
ANCLMNINH,

Hayana matemaTtnyeckoro aHaausa:



onepupoBaTb NOHATUAMMW: HenpepbliBHaA GyHKUMA, NponsBoaHaa GyHKUMK, UCMOJIb30BaTb
reoMmeTpUYeCcKnin n prU3nYeCcKMin CMbICN NPOU3BOAHOM ANA pelleHnn 3a4ay;

HaXo4MWTb NPOU3BOLHbIE 3/IEMEHTAPHbIX GYHKLUMI, BBIMUCAATL NPOU3BOAHbIE CYMMbI, MPOU3BELEHMS,
YacTHOro GYHKLUMIA;

MCMOo/Ib30BaTb MPOU3BOAHYIO ANA UCCNEA0BaHMA GYHKLMM HA MOHOTOHHOCTb M SKCTPEMYMbI, MPUMEHSATb
pe3ynbTaTbl UCCNEA0BAHUA K NOCTPOEHUIO rPaduKoB;

MCMO/Ib30BaTb MPOU3BOAHYIO A HAXOXAEHMA HaUYULEro peweHns B NPUKAaaHbIX, B TOM Yncie
COLMaNbHO-3KOHOMMYECKMX, 3a4a4ax;

onepupoBaTb NOHATUAMM: NepPBOOOPaA3HaA M MHTErpan, NOHUMATb FeOMETPUYECKUI U GU3UYECKUI CMbICA
WHTerpana;

HaxoAWTb NepBOO6pa3sHble 3leMeHTapPHbIX QYHKLMIA, BbIYUCAATL MHTErpan no ¢opmyne HoloToHa—
NenbHnua;

pewaTtb NnpuKknagHblie 3a4a4u, B TOM 4ncne coynasibHO-3KOHOMMNYECKOTO U d)l/l3|/|'~|€CKOI'O XapaKTepa,
cpeacrBaMmm MmatemaTmM4eCKoro aHasin3a.

depepanbHas paboyan nporpamma yuebHoro Kypca «FeomeTpus».
MosAcHMTeNbHas 3anucka.

BayKHOCTb y4ebHOro Kypca reomeTpmm Ha ypoBHe cpegHero obuero obpasoBaHuaA 0bycnoB/eHa
NPaKTUYECKOM 3HAYMMOCTbIO MeTanpeaMeTHbIX U NPegMeTHbIX Pe3y/1bTaToB 0byYeHUs reoMeTpun B
HanpaBAEHMM IMYHOCTHOrO Pa3BUTUA 0bydatowmxcs, GOPMUPOBAHMA PYHKLMOHANLHOM MaTeMaTUYECKOW
rPaMOTHOCTW, U3YYEHUSA APYIUX Y4EOHbIX ANCUMNANH. Pa3BuTHe y 06yYaroWmxca NpaBuabHbIX
NpeACTaBAeHNA 0 CYLLHOCTU U MPOUCXOMKAEHNN FreOMETPUYECKNX abCTPaKL M, COOTHOLWEHUMN PeasibHOro 1
naeanbHOro, XxapakTepe oTPayKeHUsa MmaTeMaTUYeCKON HAayKoM ABNEHMI M NPOLLECCOB peasibHOro Mupa,
MecTe reoMeTpun B CUCTEME HayK M PO MaTEMATUUYECKOrO MOAENNPOBAHWUA B HAYYHOM NO3HAHWUU U B
NpaKTUKe cnocobcTByeT GOPMUPOBAHUNIO HAYYHOTO MUPOBO33PEHMA 0OYYAIOLMXCS, @ TaKKe KayecTB
MbILNEHUSA, HeOBX04MMbIX ANA aAanTauMm B COBpEMEHHOM obLiecTse.

leomeTpua ABNSETCA OAHUM M3 6A30BbIX NPEeAMETOB Ha YPOBHE cpeaHero obuiero ob6pasoBaHus, Tak Kak
obecneymBaeT BOSMOXKHOCTb M3YyUYEHMA KaK ANUCUUMNINH eCTECTBEHHO-HAYYHOW HanpPaBAEHHOCTH, TAK U
rYMaHUTAPHOM.

Jlornyeckoe mblwneHne, GopMmmpyemoe npu nsydeHnmn oby4atomMmmnca NOHATUIMHbLIX OCHOB reoMeTpUM U
NOCTPOEHMM LLENOYKM NOTUUYECKUX YTBEPIKAEHWUI B XO4E PeLleHUA reOMeTPUYeCcKMX 3a4a4, yMeHne
BblABMIaTb M ONPOBEPraTb MMMNOTE3bl HEMOCPEACTBEHHO UCMOb3YIOTCA NPU PELLEHUN 33434 eCTECTBEHHO-
Hay4YHOro UMKAa, B YaCTHOCTU U3 Kypca GU3UKN.

OpueHTaLms YeNoBeKa B NPOCTPAHCTBE — YC/I0BUE €ro CoLManbHOro 6biTna, Gopma OTparkeHun
OKPY*KatoLWero Mnpa, ycnosme yCrnewHoro No3HaHMsa U akTMBHOro npeobpasoBaHMA AeACTBUTENbHOCTHU.
OnepupoBaHMe NPOCTPaHCTBEHHbIMM 06pa3ammn 06beanHAET pasHble BUAbl y4ebHOM 1 TpyA0BOM
AeATeNbHOCTH, ABNAETCA OAHUM M3 NPOPECCUOHANBHO BaXKHbIX KAYecTs, NO3TOMY aKTya/lbHa 3a4a4a
bopMMPOBaHMA Y 06YHAIOLLMXCA NPOCTPAHCTBEHHOMO MbILI/IEHNA KaK PasHOBUAHOCTN 06pa3HOro



MblILLIIEHNA — CYLLLECTBEHHOIO KOMMOHEHTA B NOArOTOBKE K NPaKTUYECKOWN AeATe/IbHOCTN N0 MHOTUM
Hanpas/ieHuaM.

Lenb ocBoeHuA nporpammsbl y4ebHOro Kypca «f'eomeTpmsa» Ha 6a3oBOM ypoBHe 06yyeHuna —
obuieobpasoBaTesibHOE 1 06LLEKY/IbTYPHOE Pa3BUTUE 0byyatowmxcs Yepes obecnevyeHne BO3MOXKHOCTHU
npuobpeTeHma N NCNOIb30BaHWUA CUCTEMATUYECKUX FEOMETPUYECKUX 3HAHUI U AeNCTBUI, cneudUUHbIX
reomeTpuun, BO3MOMKHOCTW YCMELIHOTOo NPoAo/KeHNs 06pa3oBaHmMA No CNeunanbHOCTAM, He CBA3aHHbIM C
NPUKAAAHbIM UCMOJIb30BAaHUEM FEOMETPUN.

MpUopuUTETHLIMM 3343a4aMM OCBOEHMUA y4ebHOoro Kypca «feomeTpmumn» Ha 6a3oBom ypoBHe B 10—11 Knaccax
ABNIAIOTCA:

dopmMmmpoBaHUME NPeaCcTaBAEHUA O FeOMETPUM KaK YacTM MUPOBOW Ky/bTypPbl U OCO3HAHME eé B3aMMOCBA3N
C OKPY*KatoLWmMm MUPOM;

d)OpMVIpOBaHVIe npeacrasaneHnAa O MHOTorpaHHMUKax U Tesiax BpaweHnAa Kak o BaXKHEMNLLINX MaTEMATUYECKUX
moaenax, Nno3BoNIALWNMX ONMUCLIBATb U N3y4aTb Pa3Hble ABJIEHUA OKPYXKaloLWero mmpa,

d)OpMVIpOBaHVIe YMEHUA PaCno3HaBaTb Ha YepTeXKax, MOL4ENAX N B p€a/IbHOM MUPE MHOTOFPaHHUKN U TENA
BpaLweHnaA;

oBnageHne metTogdamm pelieHnA 3a4a4 Ha NOCTPOEHUA Ha l/I306pa)'KeHWiIX NPOCTPaHCTBEHHDbIX d)Mryp;

q)OpMMpOBaHVIe YMEHUA onepunpoBaTb OCHOBHbIMU MOHATUAMU O MHOTOTrpaHHUKAX U TeNax BpaweHUA U nx
OCHOBHbIMU CBOVICTBBMM;

oBnageHune aaropuTtmamm peeHmnAa OCHOBHbIX TUNOB 3a4.ad, (I)OpMVIpOBaHVIe YMeHUA NpOoBOAUTDL
HeC/NOXHble AO0Ka3aTe/ibHble PaCCyKAEHNA B XO4€E pPeELLEHNA CTEPEOMETPUYECKNX 33434 U 3aa4 C
NPaKTU4YECKNM coaepKaHNem;

Pa3BUTNUE MHTENNEKTYA/IbHbIX U TBOPYECKUX cnocobHocTel o6yqa+ou.|,mxc;|, No3HaBaTe/IbHOM dKTUBHOCTH,
ncenenoBaTenbCrUX yMEHMVI, KPUTUHHOCTU MbIWINEHUA,

bopmmupoBaHme GyHKLMOHANBbHOM FPAMOTHOCTM, peleBaHTHOM reOMeTpUn: YMeHWe pacno3HaBaTtb
NPOoSAB/IEHNA rEOMETPUYECKUX NOHATUIN, O6BEKTOB N 3aKOHOMEPHOCTEN B pPeasibHbIX *KU3HEHHbIX CUTYyaLMAX
W NPU U3YYEHUM APYTUX y4ebHbIX NTPeaMEeTOB, NPOABAEHMA 3aBUCUMOCTEN Y 3aKOHOMEPHOCTEN,
bOopMYNNPOBaTL MX Ha A3bIKE TEOMETPUN U CO34aBaTb rEOMETPUYECKNE MOLENN, NPUMEHATb OCBOEHHbIN
reoMeTpUYeckmii annapar 415 pelleHna NPaKTMKO-OPUEHTUPOBAHHbIX 33434, MUHTEPNPETUPOBATL U
OUEHMBaTb NOAYYEHHbIE Pe3ynbTaThl.

OTAnYnTeNbHOM 0COBEHHOCTLIO nporpammbl No reoMeTpun ABNAETCA BKIIOYEHNE B KYPC CTEPEOMETPUN B
Ha4yane ero ndy4yeHunAa sagad, pewlaembiX Ha YypoBHE MHTYUTUBHOTO NO3HAHWUA, U Oﬂpeﬂ,eﬂéHHblM o6pa30M
OpraHn30BaHHaA pa60Ta Hag HUMU, 4TO CI'IOCO6CTByPOT Pa3BUTUIO TOTNYECKOIo N NPOCTPAHCTBEHHOIO
MblWNEHNA, CTUMYNNPYET NPOTEKAHNE UHTYUTUBHbIX NPOLLECCOB, MOTUBUPYET K /J,aaneVlLuemy N3y4yeHunto
npegmeta.

MpegnoyteHme OTAAETCA HArNAAHO-KOHCTPYKTUBHOMY MeToAy 06ydYeHUs, TO eCTb TEOPETUYECKME 3HAHUA
MMeloT B CBOEI OCHOBE HEMNocpeaCTBEHHOE OTHOLEHME K NPeaMETHO-NPaKTUYECKOW AeATENbHOCTU.
Pa3BuTHE NPOCTPAHCTBEHHbIX NPeAcTaBAeHUI Y 06yUaloLLMXCA B Kypce CTepeoMeTpUn NPOBOANTCA 3a CYET



pelueHuns 3a4a4 Ha Co3AaHue NPOCTPaHCTBEHHbIX 06pa30B v 3aa4 Ha onepupoBaHme NPOCTPaHCTBEHHbIMM
obpasamu. CozaaHme obpasa NPOBOAMTCA C MCMOIb30BAHMEM HArAAHOCTH, a onepupoBaHne o6pasom — B
YCNOBUAX OTBNEYEHMA OT HArNALHOCTU, MbICIEHHOIO M3MEHEHMA ero MCXOAHOMo COAEePsKaHMA.

OCHOBHbIMU coAeprKaTeNbHbIMN IMHUAMMK y4ebHOoro Kypca «feomeTpua» B 10—11 Knaccax ABAAOTCA:
«MHororpaHHuKn», «lMpambie U NIOCKOCTU B NPOCTPaHCTBEY», «Tena BpaweHna», « BeKTopbl n KoopanHaTtbl
B NPOCTpaHcTBE». POPMUPOBAHME IOTUHECKUX YMEHUI pacnpesensieTca No coaepKaTebHbIM MHUAM U
no rogam obyyeHumn Ha ypoBHe cpeaHero obuiero obpasoBaHus.

CopepskaHue 0bpa3oBaHMs, COOTBETCTBYIOLLEE NPeAMETHbIM pe3yibTaTaM 0CBOEHMA NPOrpPammbl No
reomeTpum, pacnpesenéHHbiM no rogam obydeHus, CTPYKTYPUMPOBaHO TakMm 06pasom, 4Tobbl oBnageHue
reomeTprUYeCcKMMM NOHATUAMM U HaBblKaMM OCYLLECTBAANO0CH NOCNeA0BaTeIbHO M NOCTYNaTebHO, C
cobaoLeHeM NpUHLMNA NPeemMCTBEHHOCTU, YTOBbI HOBbIE 3HAHMA BKAKOYAIUCH B 06LLYIO cucTeMy
reomeTpUYecKUX NpeacTaBaeHmMi 0byyatoWwmxca, paclumnpan u yraybnss e, o6pasys npouHble
MHOECTBEHHbIE CBA3MN.

Ob6uee YMCIo YacoB, PEKOMEHAO0BAHHbIX 415 U3ydyeHuUA yuebHoro Kypca «feomeTpua» — 102 yaca: B 10
Knacce — 68 yacos (2 yaca B Heaento), B 11 knacce — 34 vaca (1 yac B Hegento).

CoaeprkaHue obyyeHums B 10 Knacce.
MpAmble U NIOCKOCTU B NPOCTPAHCTBE.

OCHOBHble NOHATHKA cTrepeomeTpumn. ToukKa, npAamaan, N10CKOCTb, MPOCTPAHCTBO. MoHsATMe 06
AdKCMOMATUHECKOM NOCTPOEHUN CTEPEOMETPUN. AKCUOMbI CTEPEOMETPUN U ChenCTBUA U3 HUX.

B3anmHoe pacnonoXxeHune NpAmMbIX B MPOCTPAHCTBE: Nepecekakowmneca, napaniesibHbie n
CKpewunsarowmeca npamble. I'Iapa/meanOCTb npPAMBbIX N MJ0CKOCTEN B NPOCTPaHCTBE: NapasnesibHble
npAmble B NPOCTPAHCTBE, NAapPaNIe/IbHOCTb TpéX npAmblX, NnapannesibHoOCTb I'IpFIMOﬁ W NNOCKOCTU. Yrabl €
COHanpaBaA€HHbIMU CTOPOHAMWM, Yron mexay npAambimMmn B NPOCTPaHCTBE. I'IapanneanOCTb NnaoCKocCTeM:
napannenbHble NJI0OCKOCTH, CBOWMCTBA napannenbHbIX NnJIOCKOCTEN. HDOCTEVIUJME NPOCTPAaHCTBEHHDbIE (I)Vll'ypbl
Ha NJI0OCKOCTWU: TeTpa3gp, Ky6, napannenenunen, NnOCTpoeHme CEeYEHUN.

MepneHAMKYAAPHOCTb NPAMOI M NNOCKOCTU: NeprneHanKyAApHbIE NPAMbIE B NPOCTPAHCTBE, NPAMbIe
napannenbHble U NepneHAUKYAAPHbIE K MNOCKOCTU, NPU3HAK NepneHANKYIAPHOCTU NPAMOM U NIOCKOCTH,
Teopema o NpAMON NepneHANKYNAPHON NAOCKOCTU. YI/bl B NPOCTPAHCTBE: Yro/l MeXKAY NPAMON 1
NAOCKOCTbIO, ABYrPaHHbIN Yron, AMHENHbIM Yyron ABYrpaHHoro yraa. NepneHauKyAap U HakNoHHbIE:
paccTosiHMe OT TOUYKM A0 NIOCKOCTU, PAcCTOHME OT MPAMOW 4,0 NJIOCKOCTU, NpoeKuma Gpurypbl Ha
NAOCKOCTb. [epneHaAnKyNAPHOCTb NJIOCKOCTEN: NPU3HAK NepneHANKYAAPHOCTU ABYX NaocKocTei. Teopema
0 TPEX NnepneHAnKyAapax.

MHororpaHHuKM.

MNoHATME MHOrOrpaHHWKaA, OCHOBHbIE 3N1e€MeHTbl MHOTOrPaHHMKA, BbIMyK/ble U HEBbINYK/ble
MHOIOrpaHHMKM, passépTKa MHOrorpaHHumKa. lprsama: n-yrosbHasa npmMsama, rpaHu U OCHOBAHUA NPU3MbI,
npAmMaa 1 HakKJI0OHHaA NpPu3mbl, 60KoBan 1 NonHasn NoBepPXHOCTb Npu3mebl. Napannenenunnes,
I'IpﬂMOVI'O/'IbeIVI napannenennnen n ero CBOWCTBaA. Mupamnga: n-yronbHasa nMpamuaa, rpaHn n 0OCHoBaHMe
nnpamunasl, 60KoBasn 1 NonHas NMOBEPXHOCTb NUPamunabl, NPpaBuUIbHaa n yceqéHHaﬂ nnpamunga. dnemeHTbl



npusmbl U Nnpamnapl. NMpaBuUibHbIE MHOFOTPAHHUKK: MOHATUE NPaBU/IbHOIO MHOTOrPaHHMKa, NPaBuU/IbHas
npusma 1 NpasuabHan NMpamMaa, NPaBubHasa TPeyrosbHasa NMpPaMmmuaa U NPaBu/bHbIN TETpasap, Kyo.
MpeacTaBneHWe 0 NPaBUIbHbIX MHOTOTPaHHUKaxX: OKTas4p, A0AeKasap v nKkocasap. CeyeHunn npmsmbl
nupamuabl.

CMMeTpuUA B NPOCTPAHCTBE: CUMMETPUA OTHOCUTEJIbHO TOUYKU, MPAMOM, MIOCKOCTU. DIEMEHTbI CUMMETPUN
B NMpammaax, napannenenunenax, npaBuibHbIX MHOTOTPaHHMKAX.

BbluMcieHWE 3/1eMEHTOB MHOTOTPaHHWKOB: PEBpa, AnaroHanu, yrasl. Maowanb 60KOBOW NOBEPXHOCTU U
NoJIHOM NOBEPXHOCTM NPAMON NPU3MbI, NJ0LWAAb OCHOBAHWUI, Teopema 0 BOKOBOIN NOBEPXHOCTU MNPAMOIA
npuambl. MNaowans 60KOBOV MOBEPXHOCTM U NMOBEPXHOCTM MPABUIbHOM NMPAaMUAbI, TEOPEMA O NAoLWAAM
yceyéHHon nupamuabl. MoHaTHe 06 06bEMe. O6BbEM NMpammabl, NPU3MBbI.

MoaobHble Tena B npocTpaHcTee. COOTHOLWIEHMA MEXAY NAoWaAAMM NOBEPXHOCTEN, 06bEMaMM NoA06HbIX
Ten.

CoaeprkaHue obyyeHums B 11 Knacce.
Tena spalLeHua.

Ll,MJ'IMHApVI‘-IeCKaﬂ NOBEPXHOCTb, o6pa3yl0|.|.|,v1e Ll,VIﬂI/IH,CI,pI/IHECKOI?I noBepPXHOCTU, OCb Ll,VIl'IVIH,CI,pM‘-IECKOVI
NOBEPXHOCTW. LI,VIIWIHApI OCHOBaHMA N bokoBas NOBEPXHOCTb, 06pa3yrou.|,aﬂ M OCb, niowagb 60KoBOM U
NOJIHOM NOBEPXHOCTU.

KoHunyecKan NOBEPXHOCTb, o6pa3ylou.|,l4e KOHMYEeCKoM NnoBEPXHOCTU, OCb U BEPLUNHA KOHMYeCcKom
NOBEPXHOCTH. KOHYCZ OCHOBaHWME U BEPLWUUNHA, o6pa3yrou.|,aﬂ 1 OoCb, naowaab 60OKOBOI U NOIHOM
NOBEPXHOCTH. YceuyéHHbIM KOHYC: o6pa3ylou.|,v1e M BblCOTa, OCHOBAHNA U 6oKoBan NnoBEpPXHOCTb.

Coepa 1 wap: ueHTp, paguyc, AMameTp, Naowaab noBepxHocTu cdepbl. B3aMmHoe pacnonoxkeHune coepbl 1
NMIOCKOCTH, KacaTeNibHasA NJ0CKOCTb K cdepe, naowagb chepbl.

MN306parkeHune Ten BpaLLeHNA Ha NJIOCKOCTU. Pa3BEPTKA LMAMHAPA U KOHYCa.

KombuHauuu Ten BpaLleHns n MHOrorpaHHMKoOB. MHororpaHHUK, onncaHHbIN oKoo chepbl, chepa,
BNUCaAHHasA B MHOTOrPaHHWK, UK TeNO BPaLLEHWA.

MNoHsATHe 06 06BbEMe. OcHOBHble cBOMCTBa 06bEMOB Ten. Teopema 06 06BbEME NPAMOYroibHOro
napannenenunena v cneacteuns ns Heé. O6bEM LMANHAPA, KoHYca. O6bEM Wwapa 1 naowaab chepsl.

MoaobHble Tena B NpocTpaHcTee. COOTHOLWEHMA MexXAay Naollagamm nosepxHocTei, 06bEémamm Nog06HbIX
Ten.

CeyeHus upnmHapa (napanienbHo 1 NepneHAMKYNAPHO OCK), cedeHnna KoHyca (NapannenbHoe OCHOBaHMIO
W Npoxoasdliee Yepes BEPLUNHY), ceueHun wapa.

BeKTopbl M KOOPAWHATLI B MPOCTPAHCTBE.

BeKTOp Ha NNOCKOCTU M B NPOCTPAHCTBE. CnoxeHune un Bbl4MTaHME BEKTOPOB. YMHOXeHune BeKTopa Ha
ymncno. PasnoxeHne BeKTopa no TpéM HeKoMMIaHapHbIM BeKTOpam. [TpaBuao napannenenumnepa. PeweHune
3a4a4, CBA3aHHbIX C NPpUMeHeHNeEM NpaBun AGVICTBMVI C BeKTopamu. MNpAmoyronbHaa cuctema KOOpAMHaT B



npocTpaHcTee. KoopanHaTtbl BeKTOpa. MpocTeiwme 3aga4um B KOopauHaTax. Yron Mexay BeKTopamu.
CKanapHoe npousBeseHne BEKTOPOB. BbluMcieHMe YIIoB MexKay NPAMbIMU U NAOCKOCTAMU. KoopamHaTHO-
BEKTOPHbIN MeTog, NPy PeeHnm reomeTprYeckmnx 3aaad.

MnaHupyemble NnpeameTHble pe3ybTaTbl ocBoeHUA deaepasibHOM paboyen nporpammbl y4ebHOro Kypca
«FeomeTpua» Ha 6a30BOM YPOBHE Ha YpOBHe cpeaHero obuiero obpasoBaHMa OpUEHTUPOBaHbI Ha
AOCTUMKEHME YPOBHS MaTEMATUYECKOM rPaMOTHOCTU, HEOBX04MMOrO A5 YCMELWHOro pelleHns 3a4a4 B
peanbHOM }KU3HWU U CO3LaHUE YCIOBUIM A5 UX OBLLLEKYNIbTYPHOTO Pa3BUTHUSA.

MpepMmeTHble pesyibTaTbl MO OTAE/bHbIM TeMam y4ebHoro Kypca «feometpua». K KoHuy 10 Knacca
obyyvatowmnca HayumnTca:

onepunpoBaTtb NOHATUAMMU: TOYKa, NpAMad, NJIOCKOCTb,

NMPUMEHATb aKCMOMbI CTEPEOMETPUN U CNeACTBUA U3 HUX NPU pelleHUN TeOMeTPpUYeCKNX 3aay,
onepunpoBatb NOHATUAMWU: NAPANNENDBHOCTb U NEPNEHANUKYNTAPHOCTb NMPAMbIX U I'IﬂOCKOCTen,‘
K}'IaCCMd)MLI,VIpOBaTb B3aMMHOE€ pacnosioeHne NpAMbIX U Nna0oCKocTen B NPOCTPaHCTBE,

onepupoBaTb NOHATUAMW: 4BYTPAHHbIM YroA, FPaHW ABYrPaHHOrO yraa, pebpo ABYrpaHHOro yria,
JMHEHbIW yron ABYrpPaHHOro yrna, rpafgycHas mepa ABYrpaHHOro yria;

onepmnpoBatb NOHATUAMU. MHOTOINpaHHUK, BbII'IyKJ'IbIﬁ n HEBbIHyKﬂbIﬁ MHOTIOrpaHHUK, 3/IEMEHTbI
MHOrorpaHHuKa, ﬂpaBMﬂbeIVI MHOTOrpaHHUK;

Pacno3HaBaTb OCHOBHbIE BUAbl MHOITOrpaHHUKOB (I'IVIpaMM,D,a, npumsma, I'IpFIMOyI'OﬂbeIVI napannenenuneq,
Ky6);

K!'IaCCMd)MLI,VIDOBaTb MHOTIOrpaHHuMKM, Bbl6l4paﬂ OCHOBaHWA OANA KﬂaCCMd)MI-(aLI,VIVI (BbII'IYI-(ﬂbIe N HEBbINYKblE
MHOrorpaHHmKH1, nNnpasBuibHblieé MHOIFOrpaHHUKKN, NpAMbI€ N HAK/IOHHbIE NMPU3Mbl, napannenenmne,qbl);

onepunpoBaTtb NOHATUAMU: CEKYyLUAA NNOCKOCTb, Ce4eHNE MHOTOrpaHHUKOB,
06BACHATL npuHUUNblI NOCTPOEHUA ceyeHun, ncnosab3ya MmetTona cnenos,

CTPOWTbL CEYEHMSA MHOTOTPAHHMKOB METOA,0M CNeL0B, BbINOMHATL (BbIHOCHbIE) NJIOCKME YEpPTEXN U3
PUCYHKOB NPOCTbIX 06BEMHbIX GUrYp: BUA CBEPXY, COOKY, CHU3Y;

pewaTtb 3a4a41 Ha HaXxoXXaeHNne reoMeTpnU4eCKnUxX BeETMYUH No 06pa3u,aM NN aAropuTMmam, NnpuMeHAA
N3BEeCTHblE aHATUTUYECKME MEeTOAbl NPU pelleHNUN CTaHAAPTHbIX MaTEMATUYECKUX 3a4a4 Ha BblHUCNEHNE
paCCTOFIHVIﬁ mexagy AByma TO4Kamu, OT TOYKKU A0 I'IpﬂMOVI, OT TOYKM A0 NNOCKOCTU, Mexay
CKpewunsarowmnmmca npambiMu,;

pelaTb 334341 Ha HaXOKAEHNE FeOMETPUYECKMX BEIMYUH NO 06pasLam UAK anroputmam, NpumeHaAn
W3BECTHbIE aHaIMTUUYECKME METOAbI MPU PELLEHMMU CTaHAAPTHLIX MaTeMaTUYECKMX 33434 Ha BblYUCAEHME
YF10B MeXKAY CKPELLMBAIOLLMMMUCA NPAMBIMU, MEXKAY NPAMOI M NNOCKOCTbIO, MEXAY NNOCKOCTAMM,
ABYrPaHHbIX Yr10B;



BbIYNCNATL 06BEMbI U NAOLLAAM NOBEPXHOCTEN MHOrOrPaHHUKOB (Npu3ma, Mnpamuaa) ¢ NpUMeHeHMEM
dopmMyn, BbIYNCAATL COOTHOLLIEHUA MEXAY NAoWaaaMmn noBepxHocTen, 06 bEMamm Nog06HbIX
MHOTOrPaHHMKOB;

onepupoBaTb NOHATUAMMU: CUMMETPUSA B NMPOCTPAHCTBE, LLEHTP, OCb M NJOCKOCTb CUMMETPUU, LEHTP, OCb U
NJ0CKOCTb CUMMETPUM GUTYpbI;

U3BJIEKaTb, NPeobpa3oBbIBaTb U MHTEPNPETMPOBATL MHPOPMALMIO O MPOCTPAHCTBEHHbIX FTEOMETPUYECKUX
durypax, npeacTaBNeHHYIO Ha YepTeskax U PUCYHKaX;

NMPUMEHATb reomeTpudeckume d)aKTbI ANA peweHnAa ctepeomeTpnuyecknx 3agay, npeagnonaratowmnx
HECKOJ/IbKO LWaros peweHnA, eCam ycnosmna npumeHeHUA 3a4aHbl B ABHOM d)opN\e;

NPUMEHSATb NPOCTENLLME NPOrPaMMHbIE CPEACTBA U SNEKTPOHHO-KOMMYHMKALMOHHbIE CUCTEMbI NPU
peLleHnmn cTepeoMeTpPUYECcKNX 3a4ay;

npmnBoAUTb NPUMEPLI MaTeEMaATUYECKUX 3aKOHOMepHOCTEI7I B npunpoae v X"3Hu, pacno3HaBaTb NpoABeEHNE
3dKOHOB reoMeTpun B NCKYCCTBE;

NPUMEHATb NOJIy4EHHbIE 3HAaHNA HA NMPAKTUKE: aHAaIM3NPOBATb pea/ibHblE CUTYALUN N NTPUMEHATDL
N3y4YEHHbIE NOHATUA B NpoL,eCCe NOUCKa peleHNA MmaTemaTnu4eCckmn Cd)OpMyﬂMpOBaHHOl)'I l'IpO6I'IeMbI,
Mo4ennpoBaTb peasibHble CUTYALLUN HA A3bIKE TEOMETPUN, UCCNe[oBaTb NOCTPOEHHbIE MOAENN C
MCcnoab3oBaHNEM reoMeTpUYeCKnNX NOHATUI U TEOpPEeM, annapata aJ'II'E6pr, pewaTb NpakTn4yeCKkmMe 3aaadu,
CBA3aHHbIE C HaXOXAEeHNEM reOMETPUYECKNX BENTNYUH.

MpeameTHble pe3yabTaThl MO OTAENbHBIM Temam yuyebHoro Kypca «eomeTtpuma». K koHuy 11 knacca
obyyvatoWmnca HayumnTcsa:

onepunpoBatb NOHATUAMU. LUNNUHOPUYECKAA NOBEPXHOCTb, o6pa3yrou.|,me LI,MI'IMH,CI,pM‘-IECKOﬁ NnoOBEPXHOCTHU,
UMAnMHApP, KOHN4YeCKaAa NoBEPXHOCTb, o6pa3y}ou.|,v1e KOHMYEeCKoM NOBEPXHOCTU, KOHYC, ccbepmquKaﬂ
NOBEPXHOCTb;

pacno3HaBaTb Tena BpaweHua (LMANHAP, KOHYC, chepa U wap);
06bACHATL CNOCO6bI NONYYEHNA TeN BPALLLEHUS;
KnaccupuumpoBaTb B3aMMHOE PacnonoXKeHune chepbl U NAOCKOCTH;

onepmnpoBatb NOHATUAMMU! Luaposoﬁ CermeHT, OCHOBaHMe CermeHTa, BbiCOTa CErMeHTa, Luap03017| cnow,
OCHOBaHWMe WapoBOro cnoA, BbiCoTa WWAapoBOro cnos, Luap0|3017| CEKTOpP,

BbIYUCNATb Oﬁ'béMbI M naowaaun I'IOBerHOCTeVI Ten BpaweHnAa, reoMmeTpnu4eCknx Ten C npumeHeHnem
dopmyn;

onepupoBaTb NOHATUAMMW: MHOTOTPAHHMK, BMUCAHHbIW B ChEPY U ONMUCaHHbIN OKO0 chepbl, chepa,
BNUCaHHaA B MHOFOrPaHHWK MW Te/0 BpaLLeHus;

BbIYUCNATb COOTHOLWIEHNA MeXAay naowaaamun I'IOBerHOCTeﬁ n o6 bEMamu I'IOLI,O6HbIX Ten,;

n3obpaxaTb M3ydaemble GUrypbl OT PYKN U C TPUMEHEHMEM MPOCTbIX YEPTEKHBIX MHCTPYMEHTOB;



BbIMNOJIHATL (BbIHOCHbIE) NIOCKME YEPTEXKM U3 PUCYHKOB NMPOCTbIX 06bEMHbBIX GUTYP: BUA, CBEPXY, COOKY,
CHU3Y, CTPOUTb CEYEHUA Te BPaALLEHUS;

N3B/IeKaTb, UHTEPNPETUPOBATL U NPeobpasoBbiBaTb MHPOPMALMIO O NPOCTPAHCTBEHHbIX FEOMETPUYECKMNX
durypax, npeacraBneHHYIO Ha YepTeskax U PUCYHKaX;

onepunpoBaTtb NOHATUEM BEKTOP B NMPOCTPAHCTBE,

BbINOJZIHATb ,EI,EVICTBVIH CNoXXeHnA BeKTOpPOB, BbIYUTAaHNA BEKTOPOB N YMHOXEHNA BEKTOPA Ha YXCAO,
06BACHATbL, KAKMMU CBOMCTBAaMU OHM 061a4aloT;

NPUMEHATb NPaBUIO Napannenennnena;

onepupoBaTb MOHATUAMM: AEKAPTOBbI KOOPAMHATbI B NPOCTPAHCTBE, BEKTOP, MOAY/1b BEKTOPA, PAaBEHCTBO
BEKTOPOB, KOOPAMHATbI BEKTOPA, Yo MEXKAY BEKTOPaMM, CKaisipHOe Npon3BeseHre BEKTOPOB,
KO/IIMHEAPHbIE M KOMIMJIAaHaPHbIEe BEKTOPSI;

Haxo4uTb CyMMYy BEKTOPOB M nNpounssBegeHne BEKTOPA Ha YNC/IO, YTO1 MeX QY BEKTOPAMU, CKasApHOe
npounsseneHume, packnaabiBatb BEKTOP NO ABYM HEKOJIZIMHEAPHbBIM BEKTOPaAM;

3a4aBaTb N/IOCKOCTb YpPaBHEHNEM B ILI,EKa[I)TOBOf;i cncreme KoopauHar,

NMPUMEHATb reomeTpuveckmne d)aKTbI ANnAa peweHna ctepeoMeTpunuyeCknx 3aday, npeanosiaratowimx
HECKOJIbKO Waros peweHunA, ecam ycnosma npuMmeHeHNA 3a4aHbl B ABHOWM d)opN\e;

pewaTtb ﬂpOCTGVILLIME reomeTpuyeckme 3agadn Ha npumeHeHne BEKTOPHO-KOOPANUHATHOIO MeTo4a,

pewaTb 3a4a41 Ha A0Ka3aTe/IbCTBO MaTEMATUHECKUX OTHOLUEHWUI U HaxoxXaeHne reomeTpnyeCcKkmnx BesiM4nH
no 06pa3u,aM U anAropuTtmam, npumeHAaa n3BeCTtHble MeTodbl Npn peweHnn CTaHa4apPTHbIX
MaTeMaTn4yeCKmnX 3aay;

NPUMEHATb ﬂpOCTEﬁLLIMe nporpammHblie cpeacrtesa N 3/1IEKTPOHHO-KOMMYHUKaUMUOHHbIE CUCTEMDbI NPU
peweHnn CctepeoMeTpUYECKUNX 3a4au,;

npmnBoAUTb NPUMEpPLI MaTeEMATUYECKUX 3aKOHOMepHOCTEVI B npupoae n X"U3HH", pacno3HaBaTb NpoAaBaeHNE
3aKOHOB reoMeTpunn B NCKYCCTBE,;

NPUMEHATb NOJIy4EHHbIE 3HAHNA HA NMPAKTUKE: aHA/IM3NPOBATb peasibHble CUTYaUUn U NPUMEHATb
N3y4eHHble NOHATUA B NpoL,eCCe NOUCKa pelleHNA MaTemMaTnU4eCkn Cd)OpMyﬂMpOBaHHOVI I'|p06!1€MbI,
MOo4ennpoBaTb peasibHblE CUTYALLUN HA A3bIKE TEOMETPUN, NCC1eA0BaTb NOCTPOEHHbIE MOAENIN C
MCNoNb30BaHNEM reOMeTpPUYECKNX NOHATUI U TEeOpeMm, annapata a}'II'E'6pr, pewaTtb NpakTn4yecKkmne 3agayu,
CBA3aHHbIe C HaXOoXAeHNEM reOMeTPUYEeCKNX BETNYUH.

depepanbHan paboyan nporpamma yuebHoro Kypca «BepoAaTHOCTb M CTaTUCTUKAY.
MoAcHMTeNbHan 3anucka.

YyebHblii Kypc «BepoATHOCTb M CTaTUCTUKa» 6A30BOro YPOBHA ABAAETCA NPOAOIKEHNEM U PA3BUTUEM
0AHOMMEHHOrOo y4ebHoro Kypca 6a3oBoro ypoBHs 0OCHOBHOMO 06uero o6pa3oBaHuA. YUebHbll Kypc
npeaHasHaveH gna GopMMpPoBaHMA Y 0BYYaIOLWMXCA CTaTUCTUYECKON KYyNbTYPbl U MOHUMAaHUA POAN TeopUumn



BEPOATHOCTEN KaK MaTEMATUYECKOIrO MHCTPYMEHTA AN U3YYEeHUA CTy4alHbIX COBbITUIA, BEANYMH U
npoueccos. Mpu nsyyeHnn yyebHoro Kypca oboraliatorca npeacTaBieHUsa obyyaowmxca o meTogax
nccnefoBaHUA U3MEHYMBOIO MMpPA, PA3BMBAETCA NOHMMAHME 3HAYMMOCTM U OBLLHOCTM MaTeMATUYECKUX
MeTOA,08B NO3HAHWUA KaK HEOTbEM/IEMOW YaCTU COBPEMEHHOTO €CTECTBEHHO-HAy4YHOro MMPOBO33PEHUA.

CopeprkaHue yuebHOro Kypca HanpaB/IEHO Ha 3aKpenaeHMe 3HaHUM, NOIyYEeHHbIX NPYU U3y4eHMU Kypca Ha
YpOBHE OCHOBHOTO 06LLero 06pasoBaHus, U Ha Pa3BUTUE NPEACTaBAEHUI O CIYYAMHbIX BEIMYMHAX U
B3aMMOCBA3AX MeXay HUMU Ha BaXXHbIX NpUmMmepax, CFoXXeTbl KOTOPbIX MOYEepPnHYTbl N3 OKPYXKatoLwiero mumpa.
B pe3ynbTaTe y 0b6yyatowmxcsa 4oKHO chopMmnpoBaTbea NpeacTaBaeHne o Hambonee ynotpebutenbHbix 1
06LLI,MX MaTeMaTnuvyeCKknx mogenax, MCnosibsyembliX A1Aa ONUCaHUA aHTPONMOMETPUYECKUX U
Aemorpadryeckmx BEIMYMH, NMOrPELLHOCTEN B Pa3/IMYHOIO pofa U3MEePEHUSX, ANTEbHOCTU 6e30TKa3HOM
pPaboTbl TEXHUYECKMX YCTPOMCTB, XapaKTEPUCTUK MaCCOBbIX SIBIEHWI U NPOLLECCOB B 0bLuecTBe.

B COOTBETCTBUM C yKa3aHHbIMU LLEJIAMW B CTPYKTYpe y4ebHOoro Kypca « BeposATHOCTb U CTaTUCTUKA» NS
YPOBHSA cpegHero obliero ob6pasoBaHuns Ha 6a30BOM ypOBHE BblAesIeHbl cAeaytolme OCHOBHbIe
cogeprkatenbHble NMHUK: «CydaliHble cobbITUA U BEPOATHOCTUY, «ClydYaliHble BeIMYNHbI U 3aKOH
60nbLINX YNCcen».

Ba)'KHYI-O 4acCTb y‘-IE6HOI'O KypcCa 3aHUMaET N3y4eHmne reomeTpm4eckoro 1 6MHOMMANBHOTO pacnpep,eneHMﬁ
M 3HAKOMCTBO C UX HENMpPEepPbIBHbIMX aHa/1I0raMmm — NOKa3aTe/ibHbIM U HOPMaAJIbHbIM pacnpeaeneHnamu.

CopeprkaHue MnHuM «CnyyaliHble cobbITUA U BEPOATHOCTU» CYKUT OCHOBOM A/1A GOPMUPOBaHUSA
npeacTaBAeHNiA 0 pacnpeseneHnm BEPOATHOCTEN MeXAY 3HaYEHMUAMM CyYaliHbIX BEIMYMH, 3 TaKKe 3Ta
NMHUA HeobxoaMma Kak 6a3a ga M3yyeHus 3akoHa 6oablimnx yncen — PyHAAMEHTANbHOTO 3aKOHa,
[eCTBYIOLLEro B MPMpoae 1 0bLWecTBE M MMEIOLLErO MaTeMaTHYecKyto popmanmsaumio. Cam 3aKoH
60/1bLWIMX YNCeN NpesiaraeTca B 03HaKOMUTENbHOMN GopMe C MUHMMA/IbHBIM UCMOIb30BaHMEM
MaTemaTuyeckoro popmanmsma.

Tembl, CBA3AHHbIE C HenpepbiBHbIMUA Cﬂy“laﬁHblMM BeNMMYNUHAMMUN, aKUEHTUPYIOT BHUMAHNE 06yqarou.|,v|xc;1 Ha
OonnCaHnM N N3y4eHnmn CﬂyqaﬁHbIX ABNIEHUM C NMOMOLLbIO HEMNPEPbLIBHbLIX beHKLI,VIVI. OcHOBHOE BHMMaHUe
YOENAETCA NOKa3aTe/IibHOMY U HOpMaJIibHOMY pacnpegeneHnam, npn aTom npegnonaraetca
O3HaKOMUTEJ/IbHOE N3y4eHNE MmaTepUana 6es A0Ka3aTeNnbCTB NPUMEHAEMBbIX CbaKTOB.

Obuiee YMCI0 YacoB, PEKOMEHA0BAHHbIX A1 U3yYeHMA y4ebHOro Kypca «BeposaTHOCTb M CTaTUCTUKa» — 68
yacos: B 10 Knacce — 34 yaca (1 yac B Hegento), B 11 kKnacce — 34 vyaca (1 yac B Hegento).

CopeprkaHue obyyeHuma B 10 Knacce.

MpeacTaBneHne 4aHHbIX C NOMOLbIO Tabauw u anarpamm. CpegHee apndmeTnyeckoe, megmaHa,
Hambosblee U HaMMeHbLIee 3HaYeHUsA, pasmax, ANCNepPCUs 1 CTaHAAPTHOE OTKNOHEHUE YMCIOBbIX
Habopos.

CnyyaiiHble 3KCNePUMEHTbI (OMbITbl) M C/lyYaHble COBbITUA. INeMeHTapHble cobbiTuA (MCcxoabl).
BepoaTHOCTb CAy4YaliHOro cobbiTUA. BAN30CTb YacTOTbl M BEPOATHOCTM CO6bITUI. CyYaiHble OnbIThbl C
PaBHOBO3MOKHbIMMU 3/1eMEHTaPHbIMM COBbITUAMM. BepOoATHOCTM COBbITUIA B OMbITax C PaBHOBO3MOXKHbIMM
3/1eMeHTapHbIMKN COBbITUAMM.



Onepauumn Hag cobbITUAMM: NepeceyeHme, obbeauHeHNe, NPOTUBOMNO/IOXKHbIE CObbITUA. Anarpammbl
dnnepa. Popmyna cnoxkeHUs BEPOATHOCTEN.

Yc/10BHasA BEPOATHOCTb. YMHOXKeEHUEe BepoaTHOCTeN. [lepeBo c/iy4aiHoro akcnepumeHTa. Popmyna nosHom
BEPOATHOCTU. He3aBuCHMMble CODbITUS.

KombuHaTopHOe npaBuio yMHOMXKeHUA. [epecTaHoBKM U dpakTopman. Ynucno coyetaHnin. TpeyroabHUK
Mackana. ®opmyna buHoma HbtoToHa.

BuvHapHbIN cyYaiHbli ONbIT (MCNbITaHMe), yenex U Heyaada. HesaBucumble ucnbitaHus. Cepus
HEe3aBMCUMbIX UCMbITaHWI 0,0 NepBoro ycnexa. Cepusa HE3aBUCUMBIX UCNbITaHUI bepHynnu.

Cny4yaitHas BennuunHa. PacnpeaeneHune seposatHocTel. [inarpamma pacnpegenenus. MNpumepsi
pacnpefeneHuii, B TOM Yncie, reomeTpuyeckoe u buHoMmanbHoe.

CoaeprkaHue obyyeHums B 11 Knacce.

YuncnoBble XapaKTEPUCTMKM CAYYANHbIX BEIMYMH: MaTeMATUYECKOe OXKMAaHWE, AUCNEepCUs U CTaHAapTHoe
OTKNOHeHUe. Mprumepbl NPUMEHEHUSA MAaTEMATUYECKOTO OXKMUAAHUSA, B TOM YMC/Ie B 334a4ax U3
NnoBCceaHEBHOM }KM3HU. MaTemaTnyeckoe oXXugaHme bUHapPHOW CNy4yaiHOM BEAUYUHBI. MaTemaTnyeckoe
OXMAAHWE CYMMbI C/Ty4ailHbIX BeIMYUH. MaTemaTuyeckoe oXKuaaHue 1 UCnepcus reoMeTpruYeckoro 1
6MHOMMaNbHOro pacnpeaeneHuni.

3aKoH H0/IbLIMX YMCEN U €50 POAb B HAYKe, Npupoae 1 obuwecTse. BbIbOpOUHbI MeToA UCCNef0BaHUA.

anMepr HEeNpepbIBHbIX CﬂyqaﬁHbIX BeanYUH. MoHATME O NNOTHOCTHU pacnpegeneHuA. 3apaum,
npueogAawme K HOpmMmasibHOMYy pacrnpeneneHuto. MoHATMe o HOPMa/ZIbHOM pacnpegeneHunn.

MpeameTHble pe3ynbTaTbl 0CBOEHUA Y4eBHOro Kypca «BepoAaTHOCTb U CTaTUCTUKa» Ha 6a30BOM YPOBHE Ha
ypoBHe cpegHero obuiero o06pasoBaHna OPUEHTUPOBAHbBI HA AOCTUKEHME YPOBHA MAaTEMATUYECKOM
rPaMOTHOCTU, HEOB6XOAMMOTO AR YCNELWHOro peleHns 3a4a4 U Npobem B peasibHOW KU3HU 1 co3gaHue
YCNOBWIA ANA UX OBLLLEKYIbTYPHOrO pPasBuUTUA.

MpegMmeTHble pe3yabTaThl MO OTAENbHbIM TeMam y4ebHOro Kypca « BepoAaTHOCTb M cTaTUCTUKa». K KoHuy 10
Knacca obyyatowmiica HayumTca:

YNTaTb N CTPOUTL Ta6}'IMLI,bI n anarpammeol,

onepunpoBaTtb NOHATUAMU: CpeAHEE apMd)MeTM‘-IECKOE, meanaHa, Ham6onbu.|ee, HanmeHbllee 3Ha4YeHUe,
Pa3mMmax maccnBa YNCNOBbLIX AaHHbIX;

onepupoBaTb NOHATUAMM: CNyYalHbIN SKCNEePUMEHT (ONbIT) M caydaliHoe cobbiTUe, anemMeHTapHoe cobbiThe
(anemeHTapHbIN UCXoA4) CYYaHOro OMbITa, HAXO4UTb BEPOATHOCTM B OMNbITaxX C PaBHOBO3MOMHbIMM
CNy4aHbIMK COBbITUAMM, HAXOAUTb M CPABHMUBATb BEPOATHOCTM COBBITUI B U3YUYEHHbIX CyYalHbIX
aKCNepuMmeHTax;

Haxo4uTb 1 GOPMYANPOBaATL COBLITUA: NepeceyeHme U 06beAnHEeHNe AaHHbIX CObbITUI, COBbITHE,
NPOTUBOMNOIOKHOE AAHHOMY COBbITUIO, N01b30BaTLCA ANarpammamm dinnepa n GopmMynoin CNoKeHUA
BEPOATHOCTEN NpU peleHnn 3agaq;



onepupoBaThb NOHATUAMM: YC/I0OBHAA BEPOATHOCTb, HE3aBUCMMbIe COBbITUA, HAX0AMUTb BEPOATHOCTU C
MOMOLLIbIO MPaBUIa YMHOMEHNSA, C MOMOLLbIO AepeBa Cy4anHOro onbiTa;

NPUMEHSATb KOMOWHATOPHOE NPABMJI0 YMHOMXKEHUA NPU PeleHn 3a4ay;

onepunposBatb NOHATUAMU: UCNbITaHUE, HEe3aBUCUMbIe UCNbITaHUA, cepUuA MCHbITaHMVI, ycnex u Heyada,
HaxXxoAUTb BEPOATHOCTM CODbITUIN B CEPUN HE3AaBUCUMbIX UCMbITaHUN A0 NEPBOro ycrnexa, HaXxo4AnTb
BEPOATHOCTU COBbLITUI B CEPUM UCNbITaHUI BepHynan;

onepupoBaTb MOHATUAMM: CAyYaiHAA BENIMYMHA, pacnpesesnieHne BepoaTHOCTeN, amarpamma
pacnpegeneHus.

MpepMmeTHble pesyibTaTbl MO OTAE/bHbIM TeMam y4ebHOoro Kypca « BeposaTHOCTb M cTaTUCTUKaA». K KoHLy 11
Knacca oby4aomncs HayumTca:

CpaBHMBATb BEPOATHOCTU 3HaYeHuk CJ'IV‘-IBI?IHOI?I BE€/IMYUHDbI NO pacnpeaeneHnio nam C NOMOLWbIO Anarpamm,

onepmnpoBaTtb NOHATUEM MAaTEMATUYECKOIO OXXNAaHUA, NPUBOOANTb MPUMEPDbI, KaK MPUMEHAETCA
maTeMmaThyeCKoe oxxngaHume cnyqaﬁHoﬁ BE€NNYUHbI HaXO04UTb MmaTeMaTUYE€CKOE OXKNaaHMe No JaHHOMY
pacnpeneneHuto;

MMETb nNpeactaB/ieHne O 3aKOHe 60nbLIKMX qyucen,

MMeTb npeactas/ieHne 0 HOpMaJibHOM pacnpegeneHun.

2.1.7. depgepanbHana pabouas nporpamma no yue6Homy npegmety « MatemaTtuka» (yrny6néHHblii
YpOBeHb).

depepanbHan paboyas nporpamma no yuebHomy npeamety « Matematmka» (yrnybnEHHbIN ypOBEHD)
(npeameTHas obnactb «MaTemaTuKa M MHGOPMaTUKa») (fanee cOOTBETCTBEHHO — NPOrpaMmma no
MaTeMaTUKe, MaTeMaTUKa) BKNOYAET NOACHUTENbHYO 3aNUCKY, CoAeprKaHne obyyeHuns, niaHMpyemblie
pe3ynbTaTbl OCBOEHMA NPOrpPaMmbl MO MaTeMaTUKe.

MoAcHMTENbHAA 3anuMcKa OTparkaeT obwme Leau 1 3a4a4m U3y4eHUsa MaTeEMATUKM, XapaKTEPUCTUKY
NCUXOOTNYECKMX NPEANOCHINOK K € N3yYeHUto 0byYatowmMmMmUCA, MECTO B CTPYKType y4ebHoro niaHa, a
TaKXe noaxoabl K oTbopy cogepKaHus, K onpeaeneHuto NNaHMpyembixX pesynbTaToB U K CTPYKTYpe
TEeMaTUYECKOro NAaHMpPOBaHMUS.

Cop,epmaHme O6yLIeHMF| PaCKpbIBa€eT coaeprKaTtesibHble IMHNKN, KOTOpPblE NpeagnaratoTca anA o0b6A3aTeNnbHOro
N3y4yeHnA B KaXX40M KsiaCCe Ha ypOoBHeE cpeaHero O6LLI,EI'O O6pa3OBaHMH.

MNnaHnpyemble pe3ynbTaTbl OCBOEHUA NPOrpammbl MO MaTEMATUKE BK/IHOYALOT JIMYHOCTHbIE,
MeTanpegMeTHblIE Pe3YIbTaTbl 3a BECb Nepuos O6yLIEHMFI Ha ypOBHE CpeaHEro o6u1,ero 06pa3OBaHVIﬂ, a
TaKXe npeameTHble O0CTUXeHUA o6yqa|ou.|,eroc;| 3a Ka)KLI,bIVI rog o6yqu nAa.

NMoAcHUTeNbHaA 3anmcKa.



Mporpamma no matemaTuke yrnybaEHHOro ypoBHSA A8 06yUatoLmMxca Ha ypoBHe cpeaHero obulero
obpa3oBaHuMA pa3paboTaHa Ha ocHoBe PIOC COO c y4ETOM COBPEMEHHbIX MMUPOBbIX TPeboBaHMN,
npeabaABAAEMbIX K MaTeEMaTUYECKOMY 006pa30BaHMIO, U TPaAULMN poccuinckoro obpasoBaHua. Peanmsauns
nporpammbl N0 MaTemaTuKe obecrneymnBaeT OBNaJEeHME KNHOYEBbIMU KOMNETEHLIMAMM, COCTABAAIOLLMMMU
OCHOBY [4/19 CAMOPa3BUTUA U HENPEepPbIBHOTO 06pa3oBaHUs, LLe/IOCTHOCTb 06LEKYIbTYPHOTO, IMYHOCTHOIO
M No3HaBaTe/IbHOro Pa3BUTUA IMYHOCTM 0byYatoWwmxcsa.

B nporpamme no matemaTuKe y4YTeHbl UOEN U NOJIOKEHNUA KOHLEMLMM PAa3BUTUA MAaTEMATUYECKOTO
obpasoBaHusa B Poccuiickoit Pepepaunn. Matematnyeckoe o6pasoBaHue 4OMKHO pelaTb 3aga4y
obecneyeHUs HEOHXOAMMOrO CTpaHe Yncaa obyyaroLumxca, MaTemaTMyeckaa NoAroTOBKa KOTOPbIX Oblia Obl
[0CTaTOYHa 18 NPOAO/KeHUA 06pa30BaHNA NO Pa3IMYHbIM HanpaBAeHUAM, BKoYas npenogaBaHue
MaTeMaTMKK1, MaTeMaTUYeCcKMe UccneaoBaHua, paboTty B chepe MHGOPMALMOHHbBIX TEXHOIOTUI N APYTKX, a
TakKe obecneyeHms gns Kaxaoro obyyatoLeroca BO3MOXHOCTU AOCTUMKEHMA MaTeMaTUYECKOM
noAroToBKM B COOTBETCTBUM C HEOBXOAMMbIM EMY YPOBHEM. Ha pelleHue 3TUX 33434 HaueneHa nporpamma
no matemaTuke yriy61EHHOro YpOoBHS.

HeobxoaMmopcTb MaTemaTUYeCcKoM NOArOTOBKM 06ycnoB/ieHa 06yc/10BNEHO POCTOM YMCAa
cneuynanbHOCTel, CBA3aHHbIX C HEMOCPEACTBEHHbIM NPUMEHEHUEM MATEMATHKM (B chepe 3IKOHOMUKMY,
b6usHece, TEXHONOTMYECKUX 061acTAX, 'yMmaHMTapHbIX cdepax). Konnyectso obyyatowmecs, 418 KOTOPbIX
MaTemMaTuKa CTaHOBUTCA GyHLAMEHTOM 06pa30BaHMA, NAHMPYHOLWMX 3aHUMATbCA TBOPYECKOM U
nccnepoBaTtesibCKkol paboTtoli B 061acTn maTeMaTUKK, MHOOPMATUKKN, GUSUKU, SKOHOMUKM U B SPYINX
061acTaAX, yBE/IMYMBAETCA, B TOM YKC/IE C YYETOM 0OYYAIOLLMXCA, KOMY MaTEMATMKA HYKHa 45
MCMo/Ib30BaHMA B Npodeccunx, He CBA3aHHbIX HEMOCPEACTBEHHO C Hel.

MpWKNagHan 3HaYMMOCTb MaTEMATMKM 0ByC/I0B/IEHa TEM, YTO €€ NpeaMeToM ABAALOTC GyHAAMEHTasIbHble
CTPYKTYpPbI Halero mmpa: NPoCTPaHCTBEHHbIe GOPMbI U KONIMYECTBEHHbIE OTHOLWEHMSA, GYHKLMOHA/IbHbIE
3aBMCMMOCTU M KaTeropmm HeonpegenéHHOCTU, OT MPOCTEMLLMX, YCBAaMBAEMbIX B HENOCPEACTBEHHOM
onbITe, 40 AOCTAaTOYHO C/IOXKHbIX, HEOBXOAUMBIX AN Pa3BUTUA HAYYHbIX U TEXHOIOTUYECKMX Mael. bes
KOHKPETHbIX MaTeMaTUYECKUX 3HAHWI 3aTPYAHEHO NOHUMAHME NPUHLMNOB YCTPOMCTBA U UCMONb30BaHUA
COBPEMEHHOW TEXHWKW, BOCNPUATME U MHTEPTPETALMA Pa3HO06pa3HOM COLManbHOM, 3KOHOMUYECKON,
NoANTUYECKOM MHPOopMaL MK, ManoadpdeKTUBHa NOBCELHEBHAA NPaKTUYECKan AeATe/IbHOCTb. Bo MHOMMX
cpepax npodeccMoHanbHOM AeATeNIbHOCTU TPEeBYIOTCA YMEHMSA BbIMOAHATL PACcY€Tbl, COCTABNATb
aNropuUTMbl, TPUMEHATb GOPMY/bl, NMPOBOANUTL FEOMETPUUYECKNE U3MEPEHMA U NOCTPOEHMA, YNTaTb,
0b6pabaTbiBaTb, MUHTEPNPETUPOBATL U NPEACTABAATb MHPOPMaALMIO B BUAE Tabauu, anarpamm v rpadmKkos,
NOHMMaTb BEPOATHOCTHbIV XapaKTep Cy4yainHbIX COBbITUIA.

OAHOBPEMEHHO C paclimMpeHnem chep NpUMeHeHUa maTeMaTUKK B COBpeMeHHOM obliecTse Bcé 6onee
Ba*KHbIM CTAHOBMTCA MaTEMATUUYECKUIA CTU/Ib MbILLIEHNA, NPOABAAIOWMNIACA B ONPEeAENEHHbIX YMCTBEHHbIX
HaBblKax. B npouecce nsyyeHna maTeMaTMKM B apceHan NPUEMOB M METOA0B MblLUNEHMA YeN0oBEKA
ecTecTBeHHbIM 06pa30oM BK/KOYAIOTCA MHAYKUMA U AeayKumaA, 0606LLIeHNE N KOHKPEeTU3aLMaA, aHaans u
CUHTE3, KnaccudmKauma U cuctemaTmnsauma, abetparnpoBaHme U aHanorna. O6beKTbl MaTeMaTUYECKMX
YMO3aKNOYEHWN, NPaBuIa X KOHCTPYMPOBAHMA PACKPbIBAOT MEXaHM3M IOTMYECKMX NOCTPOEHUN,
cnocob6cTBYIOT BbipaboTKe ymeHUs GpopmMmynnmposaTb, 060CHOBbLIBAaTbL M A0KaA3bIBaTb CYKAEHUA, TEM CAMbIM
bGOPMUPYIOT NOTUYECKUI CTUAB MbllNeHMA. Beaylian posib NpUHaANEKUT MaTemMaTUKe B GOPMUPOBAHMU
aNrOPUTMMUYECKON KOMMOHEHTbI MbILWIEHUA M BOCMUTaHUM YMEHWIA AeACTBOBATb N0 3a4aHHbIM
aNropMTMam, COBEepLUIEHCTBOBATb M3BECTHbIE M KOHCTPYMPOBaTb HOBbIE. B Npouecce peweHus 3aaay —



OCHOBbI A4N1A OpraH13auunmn y‘-lE6HOVI AeATeNbHOCTU Ha YPOKaX MaTeMaTUKN — Pa3BUBAIOTCA TBOPYECKaAA U
NPUKNaagHaA CTOPOHbI MbllWNEeHNA.

ObyuyeHne maTeMaTuKe AaéT BO3MOXKHOCTb Pa3BUBaTb Y 06YYatOWMXCA TOUYHYIO, PaLMOHAIbHYIO U
MHOOPMATUBHYIO peyb, yMeHMe oTbnpaTb Hanbonee Noaxoasilume A3blKOBble, CUMBOJIMYECKME,
rpapuyeckme cpeacTsa AA BbIPAKEHUA CYXKAEHWUIA N HATAAQHOTO UX NPeACTaBAeHNs.

HeobxoaMmbim KOMMOHEHTOM 06LLEel Ky/IbTYpPbl B COBPEMEHHOM TOJIKOBAHUW ABAAETCA obLiee 3HaKOMCTBO
C MeTo4amM NO3HAHUA AEUCTBUTENbHOCTU, NPeACcTaBAeHME O NPeaMeTe U MeTOAEe MaTEMATUKK, ero
OTINYMNAX OT MeTOA0B eCTECTBEHHbIX U TYMaHUTAPHbIX HaAYK, 06 ocobeHHoOCTAX npuMmeHeHnA MaTeMaTuKun
ONA pelleHnn HaydHbIX U NPUKAagHbIX 3aga4. MaTemaTnyeckoe o6pa3oBaHne BHOCUT CBOM BKag, B
dopmurpoBaHmne 06LEN KyAbTYpbl YENOBEKA.

Vl3yqume MaTeMaTUKun CI'IOCO6CTByeT 3CTeTn4yeCKoMy BOCNUTAHUIO YesioBeKa, MOHUMAHUIO KPaCoTbl U
n3AWecTBa MmatemaTnu4eCknx paCCY)KFI,EHMﬁ, BOCNPUATUIO TEOMETPUYECKNUX d)OpM, YCBOEHUIO naeun
cuMmmeTpun.

MpuopuUTETHLIMK LLEeNs MM 00ydYeHna matemaTuke B 10—11 Knaccax Ha yrny6néHHOM ypOBHE NPOoA0/IKatoT
ocTaBaTbCA:

bopMUpPOBaHME LEEHTPAIbHbIX MaTEMATUUYECKMX MOHATUI (YMCI0, BEIMUYMHA, reoMeTprYecKasn ¢ourypa,
nepemeHHas, BepoATHOCTb, PYHKLMA, MPOU3BOAHASA, MHTErpas), obecneynBatowmx NpeeMcTBEHHOCTb U
NepcrneKkTMBHOCTb MaTeMaTUYeCKoro 06pasoBaHmsa 0byyatoLLmMXCs;

nogseneHune O6y‘-IaIOLLI,MXCFI Ha AOCTYNHOM ON1A HUX YPOBHE K OCO3HAaHUIO B3aMMOCBA3N MaTEMAaTUKN U
OKpyXatwuwero mmpa, nOHMMaHUKD MaTEMATUKN KaK 4aCTu O6|.I.l,€ﬁ KynbTypbl YenoBe4yecTBa,

Pa3BUTNUE MHTENNIEKTYA/IbHbIX 1 TBOPYECKUX cnocobHocTe o6yqa+ou.|,mxc;|, No3HaBaTe/IbHOM dKTUBHOCTH,
ncenenoBaTenbCKUX yMEHVIﬁ, KPUTUYHOCTU MblWINEHNA, UHTEPECA K NU3YYEHUIO MAaTEMATUKU;

q)OpMMpOBaHVIe q)YHKLI,VIOHal'IbHOVI MaTemMaTMyecKom rPAaMOTHOCTU. YMEHUA PACNO3HABATb MAaTEMATUHECKNE
aCMeKTbl B pea/ZibHbIX }XU3HEHHbIX CUTYaUUAX U NMPU U3YHEHUN OPYTUX y‘-IeGHbIX npeameTos, NnpoABEHUA
3aBMCUMOCTEN U 3aKOHOMepHOCTeﬁ, d)OpMy/'IMpOBaTb MUX Ha A3blKE MAaTEMATUKN N CO30aBaTb
maTemaThyeckme mogenn, NpuMeHATb OCBOEHHbIA MaTEMATUYECKUIN annapart AnAa peweHnAa NnpakTnKo-
OPUEHTUPOBAHHbIX 3a4a4, UHTEPNPETUPOBATbL N OLLEHNBATb NOJIy4EHHbIE PE3Yy/1IbTaThbl.

OCHOBHbIMU IMHUAMM cogepKaHua matematukm B 10—11 knaccax yrnybnéHHoro ypoBHs siBaatoTca: «Hucna
W BbluMCAEeHUs», «Anrebpa» («Anrebpanyeckume BblpaxkeHUa», «YpaBHEHUA U HepaBeHCTBa»), «Havana
MaTemMaTMYeCcKoro aHanmsa, «feomeTpus» («feomeTpuueckne GuUrypbl U x cBOMCTBa», «MamepeHue
reoMeTPUYECKUX BEZINUYMHY), «BEpOATHOCTb U CTaTUCTUKAY». [laHHble IMHUWN PA3BUBAIOTCA NAPAIENbLHO,
KarKfasn B COOTBETCTBMMU C COBCTBEHHOM IOTMKOM, OAHAKO HE HE3aBUCMMO OAHA OT APYron, a B TECHOM
KOHTaKTe 1 B3aMMOAENCTBUN. Kpome 3TOro, Ux 06beaMHAET NOrMYeCcKan COCTaBAAIOWAA, TPAAULNOHHO
npUCyLLaa MmaTeMaTMKe U NPOHM3bIBAIOLLAA BCE MaTeMATUYECKME KypCbl U coAepKaTeNbHble IMHUN.
CdopmynnposaHHoe Bo PrOC COO TpeboBaHUe «yMeHUe OnepupoBaTh NOHATUAMU: oNpeaeneHue,
aKCMoMa, Teopema, CeACTBUE, CBOMCTBO, MPU3HAK, LOKA3aTENbCTBO, PAaBHOCU/IbHblE GOPMYIMPOBKM,
ymeHue ¢opmMyMpoBaTb 06paTHOE U NPOTUBOMOONKHOE YTBEPHKAEHWNE, NPUBOLMUTD NPUMEpPDI U
KOHTPNPUMEpPbI, NCNO/Ib30BaTb METO MAaTEMATUYECKOW MHAYKUUKN, MPOBOAMUTD AOKa3aTesbHble
paccyKAeHUA NpU peLleHnn 33434, OLLEHUBATb IOTUYECKYHO NPABUIbHOCTb PACCYKAEHUIN» OTHOCUTCA KO



BCEM y4ebHbIM Kypcam, a GOPMUPOBAHME NOTMUYECKMX YMEHUIM pacnpeaenseTcs No BCeM rogam obyyeHumn
Ha YpOBHe cpeaHero obuiero obpasoBaHus.

B cootBeTctBnmM ¢ PrOC COO maTtemaTtuKa AsaseTca obsa3aTesibHbIM NpPegMeToOM Ha aHHOM YPOBHE
obpaszoBaHuA. HacToswel nporpammoit No maTeMaTUKe npeaycMmaTpmMBaeTcs usydyeHumne yyebHoro
npeameta «MaTtemaTmKa» B pamKax TPEX yuebHbIx KypcoB: « Anirebpa 1 Havyana MmaTemaTuyeckoro
aHanm3a», «feomeTpua», «BepoATHOCTb U CTaTUCTMKa». POPMUPOBAHNE NOTUYECKUX YMEHWNT
OCYLLECTB/IAETCA Ha NPOTAXKEHUN BCeX IeT 0byyeHUA Ha ypoBHe cpeaHero obuiero obpasoBaHus,

a 31eMEHTbI NOTMKM BKIOYAIOTCA B COLAEPKAHME BCEX HAa3BAHHbIX BbllUe y4EOHbIX KypPCOB.

Obuiee YMCN0 YacoB, PEKOMEHA0BAHHbIX 418 U3yYeHUA MaTeMaTUKn — 544 yaca: B 10 Knacce — 272 vaca (8
yacos B Hegento), B 11 Knacce — 272 yaca (8 4yacos B Hegeno).

MnaHvMpyemble pesy/ibTaTbl OCBOEHMSA NMPOrpaMmmbl Mo MaTeEMaTUKE Ha YPOBHE cpesHero obuiero
obpasoBaHus.

B pe3ysbTaTe n3yyeHns maTeMaTUKM Ha YPOBHE cpesHero obuiero o6pasoBaHua y obyyatoweroca byayT
chopMMpOoBaHbI CeaytoLLIMEe IMYHOCTHbIE Pe3y/bTaTbl:

1) rpPa*Xa4aHCKOro BOCNMTaHuA:

chOPMMPOBAHHOCTb rPaXKAAHCKOM NO3ULUKN 0DYYatOLLErocs KaK aKTUBHOTO M OTBETCTBEHHOTO YNeHa
poccuiickoro obLecTsa, NpeAcTaBieHne 0 MaTeEMaTUYECKMX OCHOBAX GYHKLUMOHMPOBAHMSA Pa3IMYHbIX
CTPYKTYP, ABNEHWIA, MpoLeayp rparkaaHcKoro obuwecrea (Bbi6opbl, ONPOCLI U APYroe), ymeHune
B3aMMOZENCTBOBATL C COLMAIbHBIMU MHCTUTYTaMM B COOTBETCTBUM C UX GYHKLMAMM U HAa3HAYEHUEM;

2) NaTpnuoTnU4YeCKOro BOCNMUTaHnA:

cPOPMMPOBAHHOCTb POCCUINCKOM FPaXKAaHCKON MAEHTUYHOCTU, YBaXKEHMA K MPOLLIOMY M HacToALEeMy
POCCUIACKON MaTeMaTUKK, LEHHOCTHOE OTHOLWEHMWE K AOCTUMKEHUAM POCCUNCKUX MaTEMATUKOB U
POCCUIACKOIN MaTeMaTUYECKOM LWKO/bI, UCNOJIb30BAaHME 3TUX AOCTUHKEHUN B APYrMX HayKaX, TEXHONOTUSAX,
cpepax IKOHOMMKMY;

3) AYXOBHO-HPABCTBEHHOIO BOCNUTAHUA:

OCO3HaHWMe OyXOBHbIX LI,eHHOCTEﬁ pOCCMVICKOI’O HapoAa, Cd)OpMMpOBaHHOCTb HpPaBCTBEHHOIO CO3HAHUA,
3TN4YeCKoro noseaeHmA, CBA3aHHONO C NPAaKTUYECKMM NPUMEHEHNEM AOCTM)KEHMVI HAayKU N AeATEeNIbHOCTbIO
yLIéHOI'O, OCO3HaHWMe IMYHOTIo BK/1ada B NOCTPOeHUE YCTOW—IMBOI'O 6yp,yu.|,ero;

4) 3CTETUYECKOIo BOCNUTaHUA:

3CTETUYECKOE OTHOLWEHNE K MUPY, BK/ZTKOYAA 3CTETUKY MaTEMATUYECKUX 3aKOHOMepHOCTel‘;1, O6'bEI-(TOB,
3a4a\, peLueHm7|, paccym,a,eHMﬁ, BOCNPUUNMYNBOCTb K MaTEMATUYECKUM aCNeEKTaAM pPa3/iIMdHbIX BUO OB
NUCKYCCTBaQ,

5) dM3nYeckoro BoCnmUTaHUA:

CdJOpMMpOBaHHOCTb YMEHUA NPUMEHATb MaTEMaTUYECKNE 3HAHNA B MHTEPECAX 340P0OBOIo 1 6e3sonacHoro
o6pa3a XWU3HWN, OTBETCTBEHHOE OTHOLWEHWNE K CBOEMY 340P0OBbLIO (3,CI,OpOBO€ nnTaHue, C6aﬂaHCMpOBaHHbIV1



PEXMM 3aHATUIA N OTAbIXa, perynapHas Gpusmnyeckan akTMBHOCTb), pU3NYECKOoe CoBEpLUIEHCTBOBaHUE Npu
3aHATMAX CMOPTUBHO-0340POBUTENLHON AEATE/IbHOCTbLIO;

6) TPy 40BOro BOCAUTAHUA:

rOTOBHOCTb K TPYZAY, OCO3HaHWE LEeHHOCTU TPpYA0t0buaA, MHTepec K pasanyHbiM chepam
npodeccnoHanbHOM AeATeNbHOCTU, CBA3AHHbBIM C MAaTEMATUKON U €€ NPUIOKEHUAMN, yMEHME COBEPLLATD
0CO3HaHHbIN BbIbOp byayLlel npodpeccnn n peasim3oBbiBaTb COOCTBEHHbIE }KMU3HEHHbIE MJ1aHbl, FTOTOBHOCTb
M CNOCOBHOCTb K MaTeMaTMYECKOMY 06Ppa30BaHNIO M CaMo0bpa3oBaHMIO Ha MPOTAMXKEHMUN BCEM HKU3HMU,
FOTOBHOCTb K aKTUBHOMY y4aCTUIO B peLlleHNN NPaKTUYECKMUX 3ada4y MaTemaTU4eCcKom HanpaB/IEHHOCTH;

7) 3KoN0rM4YecKkoro BocnmuTaHumsA:

CPOPMMPOBAHHOCTb 3KONOTMYECKOM KY/bTYPbl, MOHUMaHWE BIMAHUA COLMANIbHO-SKOHOMMNYECKUX
NPOoL,EeccoB Ha COCTOSIHWE NPUPOAHOM U COLLMANbHOM cpeabl, 0CO3HAaHWeE rNobasbHOro Xxapakrepa
3KONOrMYeCcknxX Npobsiem, opueHTaumMa Ha NPUMEHEHNEe MaTeMaTUYEeCKUX 3HAHUIN AN peleHns 3aad B
06.1aCTV OKpY»KatoLLel cpeqbl, NNaHUPOBaHWE NOCTYNKOB M OLEHKN UX BO3MOXHbIX NOCIeACTBUIM ANnA
OKpYyXKatowei cpebl;

8) LEeHHOCTM HayYHOro NO3HaHUA:

cpOpPMMPOBAHHOCTL MMPOBO33PEHMSA, COOTBETCTBYHOLLLETO COBPEMEHHOMY YPOBHHIO Pa3BUTUA HAYKU U

06 EeCTBEHHOM NPAKTUKK, MOHMMaHWE MaTEMaTUYECKOM HAYKM KaK cdepbl Yes10BeYECKOM 4eATeIbHOCTH,
3TanoB eé PasBUTMA U 3HAYMMOCTU ANA PA3BUTUA LMBUAN3ALLNN, OBAAEHME A3bIKOM MaTEMATUKN U
MaTeMATUYECKOW Ky/IbTYPOM KaK CpeacTBOM NO3HAHMA MUPA, TOTOBHOCTb OCYLLECTB/IATL MPOEKTHYIO U
nccaen0BaTeNbCKyo AeaTeIbHOCTb MHAMBUAYALHO U B Fpynne.

B pe3synbTaTe M3yyeHnsa maTeMaTUKM Ha YPOBHe cpeaHero obuiero obpasoBaHus y obyyatowerocs byayrt
chopmMmnpoBaHbl NO3HaBaTEIbHbIE YHMBEPCAbHbIE yY4ebHble AeACTBUSA, KOMMYHMKATUBHbIE
yHMBEpCabHble y4ebHble AeNCTBUSA, PeryNaTUBHbIE YHUBEPCa/IbHble yuebHble AeCTBUSA, COBMECTHAs
AeATeNbHOCTb.

Y obyyatoweroca byayt cpopmmnpoBaHbl cneaytolime 6asoBblie N0rMYeckne gencTBna Kak yacTb
No3HaBaTe/bHbIX YHUBEPCAbHbIX Y4ebHbIX AeNCTBUI:

BbIABAATb U XapPaKTEPU30BaATb CYLLLECTBEHHbIE MPU3HAKM MaTEMATUYECKMX 0O bEKTOB, NOHATUIA, OTHOLEHWI
MeXay NOHATUAMM, GOPMYIMPOBATL ONpeaeeHNA NOHATUIA, YCTaHaBANBATb CYLECTBEHHbIM NPU3HAK
KnaccuduKaLmm, oCHOBaHUA A1 0606LEeHNA N CPaBHEHMSA, KpUTEPUM NPOBOANMOTO aHaIU3a;

BOCMPUHUMATbL, GOPMYANPOBaTb U NPE0HPA30BbLIBATL CYKAEHUA: YyTBEPAUTENbHbIE U OTPULLATENbHbIE,
€AVHWNYHbIE, YaCTHble M 06LLMe, YCNOBHbIE;

BbISIBIATb MaTeEMATMYECKME 3aKOHOMEPHOCTM, B3aMMOCBA3U U NPOTUBOPEYMA B GaKTax, AaHHbIX,
HablOAEHMAX U YTBEPKAEHUAX, NPEeANaraTb KPUTEPUM A1 BblABAEHWNA 3aKOHOMEPHOCTEN U
NpPOTUBOPEYNIA;

Aenatb BbiBOAbI C UCMOJ/Ib30OBAHNEM 3aKOHOB /1IOTMKU, AeAYKTUBHbBIX U UHAOYKTUBHbIX yM03aKmoqum71,
yM03aKmoqum7| Nno aHanornu;



NpPOBOAUTL CAMOCTOATE/IbHO A0Ka3aTe/IbCTBAa MaTEMATUUYECKMX YTBEPXKAEHMI (NpAMbIE U OT NPOTUBHOIO),
BbICTPanBaTb apryMeHTaL 1o, NPUBOANTb MPUMEPbI U KOHTPMPUMEPbI, 060CHOBbIBaTb COBCTBEHHbIE
CY’KAEHUA U BbIBOAbI;

BblBMpPaTb cNOCcob pelleHns yuebHoM 3a4a4m (CpaBHMBATb HECKO/IbKO BapnaHTOB pellieHusA, BbibupaTb
Hanbosiee NoAXOAALMMA C YYETOM CaMOCTOATE/IbHO BblAENEHHbIX KpUTEpUEB).

Y obyuatouieroca 6yayt cbopmmnpoBaHbl cnegytowme 6asoBble UcceaoBaTeIbCKMe AeNCTBMA Kak YacTb
NO3HaBaTE/IbHbIX YHUBEPCabHbIX y4eOHbIX AEeNCTBUIA:

MCNONb30BaTh BOMNPOCHI KaK UCCNEA0BATENbCKMIA MHCTPYMEHT NO3HAHUA, GOPMYANPOBaATb BONPOCH,
duKcupytowme npoTMeopeymne, Nnpobaemy, ycTaHaBANBATL UCKOMOE U faHHoe, GOPMUPOBATL rMMoTesy,
aprymeHTMpPOBaTb CBOK NO3ULUIO, MHEHWE;

npoBoAUTb CaMOCTOATE/IbHO CI'IﬂaHVIpOBaHHbIﬁ IKCNepumeHT, nccnegosaHmne nNo yCTaHOB/IEHUIO
0COBeHHOCTEe MaTeEMaTMYECKOro O6'b€KTa, ABN1IEHUA, NpoLlecCa, BbIABIEHUIO 3aBUCMMOCTEM mexay
06BEKT3MM, ABIEHUAMU, NpouecCamu;

CaMoCTOATeIbHO GOPMYIMPOBATL 060OLLEHMA U BbIBOADbI MO pe3y/ibTaTam NPoBeAEHHOro HabalaeHus,
nccaen0BaHMA, OLLEHMBATL AOCTOBEPHOCTb NOJYYEHHbIX Pe3y/IbTaToB, BbIBOLOB M 0606LWeHWMIT;

NPOrH03npoBaTb BO3MOXHOE pa3BuTuMe npoLecca, a Takxke BblABUIraTb NPeanosioxKeHNA O ero passnTnn B
HOBbIX YCN1OBUAX.

Y obyyatoweroca 6yayt cdopmmpoBaHbl ymeHUs paboTtaTtb ¢ MHPOPMaLMeEN KaK YacTb NO3HABATENbHbIX
YHUBEpPCA/bHbIX Y4EOHbIX 4eNCTBUIA:

BbIAB/IATb Aed)MLI,MTbI MHd)OpMaLI,MM, AaHHbIX, HeOGXO,CI,VIMbIX ANnAa OTBETA Ha BONPOC U ANA peweHnA 3a4a4u,;

Bbl6MpPaTb MHGOPMALMIO N3 UCTOUYHMKOB Pa3/IMYHbIX TUMOB, aHAaIM3MPOBATb, CUCTEMATU3UPOBATL U
WNHTEpPNpPeTUpPoBaTb MHGOPMALMIO PA3IMYHBIX BUAOB U GOPM NPeaCcTaBieHus;

CTPYKTYPUPOBaTb MHPOPMaLMIO, NPEeACTAaBAATL €€ B Pa3/IMYHbIX GOPMaXx, UANOCTPUPOBATL rpadUUecKy;
OUEHMBaTb HAAEKHOCTb MHGOPMALMM MO CAMOCTOATENBHO CHOPMYTIMPOBAHHBIM KPUTEPUAM.

Y obyuatowerocs 6yayT chopmMmMpoBaHbl YyMEHMA 0OLLEHUA KAK YacTb KOMMYHWUKATUBHbBIX YHUBEPCA/IbHbIX
y4ebHbIX AeACTBUIA:

BOCNPUHNMATbL U d)OpMy}'IVIpOBaTb Cy>XAeHnA B COOTBETCTBUN C YCNIOBUAMU U LENAMU 06LI.I,EHMFI, ACHO,
TOYHO, IPAaMOTHO Bblpa*XaTb CBOKO TOYKY 3pEHNA B YCTHbIX U MNCbMEHHbIX TEKCTAX, 4aBaTb NOACHEHWA NO
Xo4y peweHunA 3aaa4n, KOMMEHTUPOBATb I'IO/'IyLIEHHbIﬁ pe3ynbTart,

B X04e 06CyKAeHNA 3a4aBaTb BONPOChI NO cyLiecTBy 06cyKaaemoi TeMbl, Npobaemsbl, pelaemoit 3aga4m,
BbICKa3blBaTb MAEN, HaLENEHHbIE Ha NOUCK PeLLeHWA, CONOCTABNATb CBOM CYXKAEHUSA C CYXKAEHUAMM APYTUX
YYaCTHMKOB Anasnora, 06Hapy»KmneaTb pasnnymMe U CXOACTBO NO3MLMI, B KOPPEKTHOMN dopme
bopmynnpoBaTh pasHOracKs, CBOM BO3paXKeHus;

NpeACTaBAATb Pe3yAbTaThl PelleHmMs 3a4a4m, SKCNePUMEHTA, UCCNeA0BaHUA, NPOEKTa, CAMOCTOATE/IbHO
Bbl6MpaTh GOPMaT BbICTYNAEHMA C YYETOM 33434 NPe3eHTaumMm U 0cobeHHOCTen ayauTopun.



Y obyuatouieroca 6yayT cbopmnpoBaHbl YMEHUA CAMOOPraHM3aLMmM KaK 4acTb PeryiaTUBHbIX
YHUBEpPCaNbHbIX y4ebHbIX AEeNCTBUIA:

COCTaB/IATb NJIaH, aNTOPUTM peLleHna 3a434m, BbibupaTb cnocob pelueHms ¢ yY4ETOM MMEIOLLUXCA PeCcypCoB
N COBCTBEHHbIX BO3MOXKHOCTEMN, apryMeHTUPOBATb M KOPPEKTUPOBaTb BapuaHTbl peLleHuni ¢ y4ETOM HOBOW
nHdopmaymm.

Y obyuatowerocs 6yayT chopmmpoBaHbl YMEHUA CAMOKOHTPOA KaK YacCTb PeryaaTMBHbIX YHUBEPCA/IbHbIX
y4ebHbIX AeACTBUIA:

BJ1Ia4ETb HaBblKaMy NO3HaBaTEIbHOW pedIEKCUMM KaK 0CO3HAHWUA COBEPLUAEMbIX SENCTBUM U
MbICAUTE/IbHBIX MPOLLECCOB, UX PE3Y/IbTaToB, BAaSEeTb CNOCObaMM CaMONpPOBEPKM, CAMOKOHTPOA NpoLiecca
W pesynbTaTta peleHns MaTeMaTUYecKkon 3aaauu;

npeaBnaeTb TPYAHOCTU, KOTOPblE MOMYT BO3HUKHYTb NPU peLleHnn 3a43a4u, BHOCUTb KOPPEKTUBLI B
[eATeNbHOCTb Ha OCHOBE HOBbIX 0BCTOATENLCTB, AaHHbIX, HANAEHHbIX OLWNBOK, BbIABAEHHbIX TPYAHOCTEN;

OLEeHMBATb COOTBETCTBUE PE3YNIbTATA LLESIN N YCNOBUAM, 0b6bACHATD NMPUYNHDbI AOCTUXKEHUA NN
HEeAOCTUXKEeHNA pe3yibTaToB AeATE/IbHOCTU, HAaXO04AUTb OL M6Ky, AaBaTb OLEHRY I'Ipl/lO6p€TéH HOMY OMbITY.

Y obyyatoweroca 6yayT cpopMmmnpoBaHbl YMEHUSA COBMECTHOMN AeATe/IbHOCTU:

NOHMMaTb M UCNO/Ib30BaTb NPEMMYLLECTBA KOMAHAHOW U MHAMBUAYabHOM paboTbl NPU pelweHnn yyebHbIx
33434, NPMHMMaTb Le/Ib COBMECTHOW A,eATe/IbHOCTU, NaHNPOBATb OPraHM3aLLMI0 COBMECTHOM paboTbl,
pacnpeaensTb BUAbl paboT, L0roBapMBaThCca, 06CyKAaTh NPOLLECC U pe3ybTaT paboTbl, 06061WaTb MHEHMS
HECKO/IbKUX Nitoaei;

y4acTBOBaTb B rpynnoBbiXx popmax paboTbl (06cyKaeHUs, 0BMEH MHEHWUI, K MO3rOBbI€ WTYPMbI» U UHbIE),
BbIMO/IHATL CBOIO YacTb PaboTbl U KOOPANHUPOBATL CBOU AEMCTBUA C APYTMMM YNeHaMU KOMaHAbI,
OLUEHMBaTb KayecTBO CBOEro BKMaZa B 06WMIM NPOAYKT N0 KpUTEpPUAM, ChOpMYIMPOBAHHBIM YY4ACTHUKAMM
B3aMMoOZencTeus.

MpegMeTHble pesyabTaTbl 0CBOEHUA dpeaepasnbHOi paboyelt Nporpammbl N0 MaTeMaTUKe NpPeaCcTaBieHbl
no rogam oby4yeHus B pamKax OTAENbHbIX y4eOHbIX KYPCOB B COOTBETCTBYIOLMX pa3genax HacToAwel
nporpammbi.

depepanbHan paboyas nporpamma yuebHoro Kypca «Anrebpa u Hayana MaTeMaTUYECKOro aHaam3a.
MoAcHMTeNbHas 3anucka.

YuebHbIlt Kypc «Anrebpa 1 Hayana MaTeMaTUYECKOrO aHaAn3a» ABAAETCA O4HUM U3 Hanboiee 3HaYNMbIX B
nporpamme cpegHero obuiero o6pas3oBaHMA, NOCKO/bKY, C OAHOW CTOPOHbI, OH obecneynsaer
WMHCTPYMEHTaNbHYI0 6a3y ANA U3yYyeHUsa BCeX eCTeCTBEHHO-HAYUYHbIX KYPCOB, a C APYroi CTOPOHbI,
dopmupyeT normyeckoe M abCTpakTHOE MbllieHWe 0by4yatoWmMXca Ha YPoBHE, HEOBX0ANMMOM ANA
0CBOEHUA MHPOPMATUKM, 06LLECTBO3HAHMSA, UICTOPUKN, CIOBECHOCTU U APYTUX ANCLUNANH. B pamKax
AaHHOro y4ebHoro Kypca obyyatolmecs oBaAeBatoT yHUBEPCAIbHbIM A3bIKOM COBPEMEHHOM HayKM,
KoTopan GopMyAUPYET CBOU AOCTUNKEHUA B MaTeMaTUYECKon popme.



YuebHbI Kypc anrebpbl M Ha4a MaTeEMATUYECKOro aHan3a 3akNaablBaeT OCHOBY 4151 YCMNELWHOro
0OBNaAeHMA 3aKoOHaMWN GU3UKU, XMMUKN, BUONOTMK, MOHUMAHUA OCHOBHbIX TEHAEHUMI PA3BUTUA SIKOHOMUKNU
M 06LLECTBEHHOM ¥U3HU, MO3BOIAET OPUEHTUPOBATLCA B COBPEMEHHbIX LUPPOBbLIX U KOMMbIOTEPHbIX
TEXHONOMNAX, yBEPEHHO UCMO/b30BATb UX ANA Aa/bHelLWwero o6pasoBaHNA 1 B NOBCEAHEBHOM KU3HU.
OBslageHne abCTpaKTHLIMKM U IOTUYECKU CTPOTMMM KOHCTPYKLUMAMM airebpbl U MaTeMaTUYecKoro aHaimsa
pa3BUBAET YMEHME HAXOAMUTb 3aKOHOMEPHOCTUN, 06OCHOBbLIBATb UCTUHHOCTb, [,0Ka3blBaTb YTBEPKAEHUSA C
NOMOLLbIO MHAYKLUMU M paccyKaaTb AeAYKTUBHO, UCNO/b30BaTb 0606LWeHMe N KOHKPEeTM3auumIo,
abcTparnpoBaHue 1 aHanoruo, GOPMUPYET KPEaTUBHOE U KPUTUUYECKOE MblLLJIEHUE.

B xoae usyyeHus yyebHoro Kypca «Anrebpa 1 Hayasa MaTemaTMYECKOro aHaM3a» obydatowmecs
MOJIy4atoT HOBbIW OMbIT PeLleHMs NPUKNALHbIX 33434, CAMOCTOSATE/IbHOTO MOCTPOEHUS MAaTEMATUYECKUX
Mmozesielt peasibHbIX CUTYALLMIA, MHTEPNPETALLMM MOJYYEHHbIX PeLleHUI, 3HAKOMATCA C NPUMEpPamM
MaTEMATUYECKNX 3aKOHOMEPHOCTEN B MPUPOAE, HAYKe U UCKYCCTBE, C BbIAAIOLMMUCA MaTEMATUYECKUMU
OTKPLITUAMMW U UX aBTOPaMM.

YyebHbI Kypc 06/1a8aeT BOCIUTATEIbHbIM NOTEHLMANIOM, KOTOPbIN Peann3yeTca Kak Yyepes yuebHbll
maTtepwmas, cnocobcTeytowmii GoOpMUPOBAHMIO HAYYHOTO MMPOBO33PEHMUA, TaK M Yepes cneunduky yyebHom
[eATeNbHOCTH, TPebyloLen NPOAO/IKUTENIbHOW KOHLLEHTPALMM BHUMAHMWSA, CAMOCTOATENIbHOCTY,
aKKYpPaTHOCTW U OTBETCTBEHHOCTYM 3a NOJIYYEHHbIV pe3y/ibTar.

B ocHoBe MeToAMKM 0byUueHMsA anrebpe 1 Hayanam MaTemMaTUYeCKOro aHaAn3a NEeXKUT AeATeNbHOCTHbIN
NPUHLMN 0byyeHus.

B cTpyKType yuebHoro Kypca «Anrebpa u Hayana MaTemMaTMYEeCKOro aHaM3a» BblAe/eHbl caeaytoLme
cofepKaTesibHO-MeToANYECKME IMHUMU: «41CNa U BblUMCIeHUA», K DYHKLMU U TpadUKn», «YpaBHEHUA U
HepaBeHCTBa», «Hauana maTemaTMYecKoro aHanmnsa», « MHOMecTBa M 1orMKa». Bce OCHOBHble
cofep’KaTesibHO-MeToANYECKME IMHUM N3YYatoTCA Ha NPOTAKEHUM A,BYX NeT 0by4eHMsA Ha YypoBHe
cpepHero obuiero o6pasoBaHUs, eCTECTBEHHO A0MONHAA APYr APYra U NOCTENeHHO HaCbILWAaAaCb HOBbIMM
Temamu 1 pasgenamu. [laHHbln yuebHbIN Kypc ABNSETCA MHTErpaTMBHbIM, NMOCKO/bKY 06beaAnHAET B cebe
cofep’KaHne HeCKOIbKMX MaTeMaTUYECKMX ANCLMININH, TaKUX KaK anrebpa, TpUroHomeTpus,
MaTeMATUYECKNI aHaIM3, TEOPUA MHOXKECTB, MaTeMaTUYeCcKas NorMKa 1 apyrve. Mo mepe Toro Kak
obyuatomecn oBNaAeBaloT BCE 6os1ee WNPOKMM MaTeMaTUUYECKMM annapaTom, Y HUX NocaenoBaTeslbHO
bopmupyeTca U COBEPLUEHCTBYETCA YMEHWNE CTPOUTb MaTEMATMYECKYIO MOAE b PEaNbHOM CUTYaLUK,
NPUMEHATb 3HAHWUA, NONYYEHHbIE NPU U3YYEHMM YUEBHOr0 Kypca, A1 PeLUEeHNA CAMOCTOATENbHO
chopMyMpoBaHHOM MaTeMaTUYECKOM 3a4a4K, a 3aTEM MHTEPNPETUPOBaTb CBOW OTBET.

CopeprraTenlbHO-MeToANYEeCKan IMHUA «Y1cna n BbluMCNEHMA» 3aBepLuaeT GopMUPOBaHME HABLIKOB
NCMNO/Ib30BaHNA AEeNCTBUTE/bHBIX YMCEN, KOTOPOe 6b110 HaYaTo Ha YPOBHE OCHOBHOTO 06LLero
ob6pasoBaHuA. Ha ypoBHe cpeaHero obuwero o6pasoBaHus ocoboe BHUMaHMeE yaenaetca GopMUPOBaHUIO
HaBbIKOB PALLMOHA/NbHbIX BbIYMCAEHWUI, BKAKOYAIOLWMX B CE6A MCMOb30BaHME Pa3anyHbIX GopM 3anmcu
yncna, yMeHue genaTb NPUKUAKY, BbIMOAHATb NPUBANKEHHbIE BbIYUCIEHUA, OLEHMBATL YNCIOBbIE
BblparKeHus, paboTaTb C MaTEMaTUYECKMMU KOHCTaHTaMWU. MHOKeCTBa HaTypasbHbIX, LenblX,
pauMoHabHbIX U AEACTBUTE/IbHbIX YNCEN AONONHAIOTCA MHOXECTBOM KOMM/IEKCHbIX Yncen. B Kaxaom ns
3TMX MHOKECTB PacCMaTpPMBaOTCA CBOMCTBEHHbIE eMY CrieuudUuyeckme 3a4aum U onepaunn: geneHume
HaLeNo, onepupoBaHMe OCTaTKaMM Ha MHOMKECTBE Lie/biX Ynce, ocobble CBOMCTBA PaLMOHabHbIX 1
MPPaLMOHANbHBIX YMcen, apudmeTUHecKkme onepaLmm, a TakKe U3BiedeHne KOPHA HaTypasbHOW CTeNeHu



Ha MHOXeCTBe KOMMJIEKCHbIX Yncen. biarogapa nocnenosaTteibHOMY PaclIMPEHUIO Kpyra UCNoAb3yeMbiX
yuncen 1 3HaKOMCTBY C BO3MOXHOCTAMM UX MPUMEHEHMA ANA PelleHna pas3/iMyHbIX 3aaa4 popmmpyercsa
npeacTaB/ieHne 0 e4MHCTBE MaTeMaTUKM KaK HayKU U e€é poain B MOCTPOEHUN Mogenelt peasibHoro Mmpa,
LLMPOKO UCMO/b3YIOTCA 0606LEeHME U KOHKPeTU3aLms.

NVHWA «YpaBHEHUA 1 HEPABEHCTBA» Peasin3yeTcsa Ha NPOTAXKEHUU BCEro 06yYeHWs Ha YPOBHE CpesHero
obuwero obpasoBaHMA, MOCKO/bKY B KaXKA0M pasgese Mporpammbl NpegycMOTPEHO peLleHne
COOTBETCTBYIOLWMX 334a4. B pesynbTaTte obyyatowmecs oBnagesatoT pasIMyHbIMU METOAAMM peLleHnn
pauMoHaibHbIX, UPPALMOHAJbHbIX, MOKa3aTesbHbIX, JIOrapuOMUUYECKUX U TPUTOHOMETPUYECKUX
ypaBHEHWI, HEPABEHCTB U CUCTEM, a TaKXKe 33434, CoAepKalmx napameTpbl. [osyyeHHble YMEHUsA WMPOKO
MCMO/b3YOTCA NPU UCCef0BaHUM GYHKLMI C NOMOLLbIO MPOU3BOAHONM, MPU PELIEHMM NPUKNALHbIX 334ayY
1 3a4a4 Ha HaxoXaeHune HaMbONbLLUNX U HAMMEHbLLNX 3HAYEHUN d)yHKLI,VIVI. ﬂ,aHHaﬂ coaepxKatenbHaa INHUA
BK/ItOYaeT B ceba Takke GopMUpOBaHME YMEHUI BbINOAHATL PAacy€Tbl N0 dopmyanam, npeobpa3oBaHUs
PaLMOHANbHbIX, MPPALMNOHANIbHbIX U TODUTOHOMETPUYECKUX BblpaH(eHMﬁ, a TaKXe Bblpa)KeHl/Il‘/JI, cogepawmx
cTeneHu v norapuombl. bnarogapsa nsydeHuto anrebpanyeckoro matepuasna NPOUCXoANT AaNbHelllee
pa3BUTME aNTOPUTMUYECKOTO M abCTPAKTHOIO MbllUeHUA 0by4atoLwmxca, OPMUPYOTCA HAaBbIKK
[LeOYKTUBHBIX Paccy*KaeHui, paboTbl ¢ cMMBONbHBIMU GOPMaMK, NPeacTaBIeHNA 3aKOHOMEPHOCTEN 1
3aBMCMMOCTEN B BUAE PAaBEHCTB U HepaBeHCTB. Anrebpa npeanaraet 3¢pPpeKTUBHbIE MHCTPYMEHTbI 417
peLleHns NPaKTUYECKNX M eCTECTBEHHO-HAYYHbIX 33434, HAarAAHO AEMOHCTPUPYET CBOU BO3MOXKHOCTM KaK
A3bIKa HaYKMW.

CopepKaTenbHO-MeToaMYecKan MMHUA « DYHKUUKM 1 rpadMKM» TECHO NepensieTaeTca ¢ APYTMMU IMHUAMM
y4ebHOro Kypca, MOCKO/IbKY B KAKOM-TO CMbIC/e 3343ET Noc/e0BaTe/IbHOCTb M3yYeHMsa maTepuana.
MN3yyeHune cTeneHHOM, NoKasaTeIbHOM, IorapnudMMUYecKkon U TPUFOHOMETPUYECKUX GYHKUWNI, NX CBOUCTB U
rpaduKoB, Ucnosb3oBaHue GYHKLUIA S8 peleHnn 3a4ay U3 4pyrux y4ebHbIX NpeaMeToB U peasibHOM
¥KM3HM TECHO CBA3AHO KaK C MaTeMaTUYECKMM aHa/IM30M, TaK U C pelleHneM ypaBHEHWI U HepaBeHCTB. Mpu
3TOM 60/bLIOe BHUMaHUeE ygensetca GOPMUPOBAHMIO YMEHUA BbiparKaTb GOpPMyIaMu 3aBUCUMOCTU MEXKAY
Pa3IMYHbIMM BENMUMHAMM, UCCIeO0BaTb NOYYEHHbIE PYHKLUW, CTPOUTL UX rpaduKun. MaTepuan sToi
cofepKaTesibHOM IMHUKN HaLeNeH Ha Pa3BUTME YMEHWUIA U HAaBbIKOB, MO3BO/IAOLLMX BbipaXKaTb 3aBUCUMOCTU
MeXA4y BeMYMHAMM B Pa3IMYHOM popme: aHaMTUYECKon, rpaduyeckoit 1 cnosecHoi. Ero nsyyeHune
cnocobCcTBYET Pa3sBUTHUIO a/ITOPUTMUYECKOTO MbILWIEHWNA, CNOCOBHOCTU K 0606 WEHMIO M KOHKPETU3ALLMM,
NCMNO/Ib30BaHMIO aHAOTUNA.

CopepraTenbHana NMMHUA «Havyana maTemaTUUECKOro aHan3a» No3BoIAET CYLLeCTBEHHO PacIMPUTb Kpyr
KaK MaTeMaTMYeCKuX, TaK U NPUKNALHbIX 33434, AOCTYMHbIX 06yYatoWMMCs, TaK KaK Y HUX NoABAAETCS
BO3MOKHOCTb CTPOUTb rpadnKM CNOXKHbIX YHKLMI, onpeaensats Mx Hanbonblume U HaumeHbLne
3HaYeHMA, BbIYMCNATL NAOLLAAN GUTYP U 06BEMBI TE, HAXOAMUTb CKOPOCTU U YCKOPEHMUSA NPOLLECCOB.
[aHHas coaepratenbHas IMHUA OTKPbIBAET HOBbIE BOSMOMKHOCTM MOCTPOEHUA MaTEMATUYECKUX MoLeNel
peanbHbIX CUTyaUMii, NO3BONAET HAXOAMTb HanayuLlee pelleHne B NPUKAAAHbIX, B TOM YMCe COLMaNbHO-
3KOHOMMYECKMX, 3a4a4ax. 3HAKOMCTBO C OCHOBaMM MaTEMaTUYECKOro aHaM3a CNocobCTBYET PasBUTUIO
abCcTpaKTHOro, GopPManbHO-N0TMYECKOTO M KPEAaTUBHOMO MblLWIEHNA, GOPMUPOBAHUNIO YMEH M
pacno3HaBaTb NPOABAEHMA 3aKOHOB MaTEMATUKM B HayKe, TEXHUKE U UCKyccTBe. Obyyatolmecs y3HatoT 0
BblAAMOLLMXCA pe3y/bTaTaXx, NoNyYeHHbIX B XO4e Pa3sBUTUA MaTEMATUKN KaK HayKu, M 06 1x aBTopax.

COAep)-l-(aTeJ'IbHO-MeTOp,M‘-IeCKaFI MNHUA « MHOXecCTBa U 10TUKa» BKAOYAeT B ceba anemeHTbl Teopumu
MHOECTB 1 MAaTEMATUYECKOM NOTUKM. TeopeTUKo-MHOKeCTBeHHble NpeacTaB/eHMA NPOHU3bIBAIOT BECb



KYPC WKO/IbHOM MaTeMATUKM U NpepnaraloT Hanbonee yHMBEPCANbHbIN A3bIK, 06 bEANHAIOWMI BCE
pa3genibl MaTEMaTUKM U €€ NPUIOKEHUN, OHM CBA3LIBAIOT Pa3Hble MaTeMATUYECKMNE AUCLMUNINHBI N UX
NPUNOXKEHUA B eAMHOeE Lenoe. BaxkHO AaTb BO3MOXKHOCTb 06y4YatoLemyca NOHMMaTb TEOPETUKO-
MHOKECTBEHHbIW A3bIK COBPEMEHHOM MaTEMATUKM U UCNOb30BaTb €ro AN BblpaxKeHUA CBOMX MbIC/IEN.
LpyrMm BakHbIM NPU3HAKOM MaTEMATMKM KaK HAayKKM ciesyeT NPU3HATb CBOMCTBEHHYIO el CTPOrocCTb
060CHOBaHW U cnefoBaHUE onpeaenéHHbIM NpaBuUIam NOCTPOEHUA A0KA3ATENbCTB. 3HAKOMCTBO C
3/1eMeHTaMM MATEMATUYECKOM NOTMKKN CNOCOBCTBYET Pa3BUTHIO JIOFMYECKOTO MbllLeHUA 06y4YatoLLmXCs,
No3BOJIAET UM CTPOUTb CBOM PACCYKAEHUA Ha OCHOBE IOTMYECKUX NpaBua, popmupyeT HaBbIKK
KPUTUYECKOrO MblLWEHMS.

B yuebHOM Kypce «Anrebpa 1M Hayasa MaTeMaTUYECKOro aHaIM3a» NPUCYTCTBYHOT OCHOBbI
MaTEMATUYECKOTO MOLEIMPOBAHMSA, KOTOPble NPU3BaHbl CNOCOHBCTBOBAaTbL GOPMMUPOBAHUIO HABLIKOB
NOCTPOEHMA MOoLeNel peasibHbIX CUTyaUUi, NCCneaoBaHMA 3TUX MOAEeNen C NOMOLLbIO annapaTa aarebpbl n
MaTEMATUYECKOTO aHaIN3a, MHTEPNPETALMUKN NOJTYYEHHbIX Pe3y/IbTaToB. TakMe 3a4aHuA BMIETEHDbI B
KaXkAblii U3 pa3fenoB NPOrpammbl, MOCKOJ/IbKY BECb MaTepuan y4ebHOro Kypca LWMPOKO UCMO/b3yeTca ANs
peleHns NPUKAaAHbIX 3a4a4. MNpu peleHnn peanbHbIX NPAKTUYECKMX 334a4 obyyatowmecs pa3BmBatoT
HabAtoAaTeNbHOCTb, YMEHME HAX0AUTb 3aKOHOMEPHOCTH, abCTParnpoBaTbhCA, MCMO/1b30BaTb aHAOTUIO,
06061aTb M KOHKPETU3MPOBATL NPobaemy. [leaTeslbHOCTb N0 GOPMUPOBAHMIO HABLIKOB PELIEHUA
NPUKNAZLHbIX 33434 OPraHMU3yeTcA B NpoLecce U3yyYeHus Bcex Tem yuebHoro Kypca «Anrebpa u Hayana
MaTeMaTUYECKOrO aHaNn3a».

Ob6uee YMC0 YacoB, PEKOMEHA0BAHHbIX A5 U3ydyeHUA yyebHoro Kypca «Anrebpa 1 Hayana
MaTemaTMyecKoro aHanmsa» — 272 vaca: B 10 Knacce — 136 yacos (4 yaca B Hegento), B 11 knacce — 136
yacos (4 yaca B HeZlento).

CoaeprkaHue obyyeHmsa B 10 Knacce.
Yucna v BblunCAEHMA.

PaumoHanbHble Yncna. O6bIKHOBEHHbIE U AeCATUYHbIE APOOU, NPOLLEHTLI, bECKOHEYHbIE Nepuoanyeckmne
Apobu. NMpumeHeHWe gpobent M NPOLLEHTOB ANA PeLeHMA NPUKNAAHBIX 33434 U3 Pa3INYHbIX OTpacnen
3HaHWUIN U peanbHOM XKU3HM.

E,EVICTBMTeﬂbeIe ymncna. PaunoHanbHble N UPPaLMOHasbHbIE YMcna. ApMd)METW-IECKMe onepaunn c
AEVICTBMTeﬂbeIMM yncnamm. Moaynb AEVICTBMTE!'IbHOI'O 4yncna v ero CBOMCTBA. anﬁl'IVI)-KéHHbIe
Bbl4UCNEHWA, NPaBU1a OKPYIrNeHnA, NpUKNAKa U oUueHKa pe3ynbtaTta BbIYMCNEHUN.

CreneHb ¢ uenbim nokasatenem. buHom HetoToHa. Ucnonb3oBaHue I'IO,D,XO,D,FILLI,EIZ d)OprI 3anuncu
AEVICTBMTeﬂbeIX Yyncen ana peweHnAa NnpakTnyecknx 3aaay n npeacraBieHna gaHHbIX.

ApndmeTnYecKnin KopeHb HaTypPasbHOM CTENEHM U €r0 CBOMCTBA.
CTeneHb € pauMoOHaibHbIM NOKa3aTeNem U e€ CBOMCTBA, CTENEHb C AeACTBUTE/IbHbIM MOKa3aTeNeM.
Norapudm ymcna. Ceoictea norapudma. [ecsaTuyHble U HAaTypanbHble forapudmbl.

CVIHyC, KOCMHYC, TAHF€HC, KOTaHreHC YMCA0BOro aprymeHTa. APKCUHYC, AaPKKOCUHYC U apKTaHIeHC
YNCNOBOIo aprymeHTa.



YpaBHEHUA 1 HepaBEHCTBA.

ToxKaecTBa U TOXKAeCTBEHHble Npeobpa3oBaHun. YpaBHEHNE, KOPeHb ypaBHEHUA. PaBHOCU/IbHbIE
ypaBHeEHUA 1 ypaBHeHUA-cieaCcTBMA. HepaBeHCTBO, pelleHne HepaBeHCTBa.

OcCHOBHble MeToAbl peLleHns Lenblx U 4Pp06HO-paLMOHANbHbIX YPaBHEHM U HepaBeHCTB. MHOro4YneHbl ot
OfHOM NepemeHHON. [leneHne MHorouneHa Ha MHOFo4YeH € ocTaTKoM. Teopema besy. MHoro4ieHbl ¢
uenbimu KoapouumeHtTamn. Teopema Buerta.

Mpeobpas3oBaHMA YNCIOBLIX BbIPAXKEHMI, COAEPKALLMX CTEMEHN U KOPHM.

MppaLumoHanbHble ypaBHeHUA. OCHOBHblE METOAbI PeLleHNA MPPALMOHAIbHbIX YPaBHEHWA.
MoKkasaTenbHble ypaBHeHWA. OCHOBHbIE METOAbl PeLleHNA NOKa3aTesIbHbIX YPaBHEHWN.
MpeobpasoBaHue BblpaxKeHWUM, COAePKALMX orapudMbl.

Norapudmmyeckme ypaBHeHUss. OCHOBHbIE METOAbI PELIEHUS IOrapUPMUYECKUX YPaBHEHWUIA.

OcHOBHble TpuroHomeTpuyeckmne dopmybl. MpeobpasoBaHMe TPUTOHOMETPUYECKUX BbIPArKEHUMN.
PelweHWe TPUrOHOMETPUYECKUX YPaBHEHWUI.

PeweHne cuctem AMHENHbIX ypaBHEHUI. MaTpuua cucTembl IMHEMHBIX ypaBHeHWIA. Onpegenutenb
MaTpULbl 2X2, ero reOMeTPUYECKUiA CMbIC/T U CBOMCTBA, BbIYMCIEHUE Er0 3HAYEHUS, NPUMEHEHNE
onpeaenuTens AN peweHnsa CUCTEMbI IMHENHbIX YPaBHEH U, PelueHne NpUKNagHbIX 33434 C MOMOLLbIO
cUCTeMbI INHENHbIX ypaBHeHWI. MccnegoBaHme NOCTPOEHHOM MOLEN C MOMOLLLbIO MaTPULL U
onpeaenuTene.

MocTpoeHMe MmaTemMaTUUYECKNX MOAE1ei peasibHOM CUTYaLMn C MOMOLLBIO YPaBHEHUI U HEPABEHCTB.
MprUmeHeHWe YpaBHEHWUI M HEPABEHCTB K PeLLeHUI0 MaTeMaATUYECKMX 33434 U 33434 M3 Pa3INYHbIX
obnacten HayKn 1 peasibHOM }KU3HM.

OYHKUUM 1 rpadmKm.

dyHKUMA, cnocobbl 3aaaHns GyHKUMK. BsaumHo obpaTtHble dyHKUuuK. Komnosnuusa dyHKumii. Fpadumk
bYHKLUMW. dnemeHTapHble NpeobpasoBaHns rpadprkos GyHKLUMINA.

Ob6nacTb onpeaeneHmsa U MHOXKECTBO 3HaYeHUI GYHKUMU. Hyau GyHKUMMK. MpomesKyTKM 3HAaKOMOCTOAHCTBA.
YéTHble M HeyéTHble GyHKUMK. Mepnoanyeckne pyHKUMK. MPOMEKYTKM MOHOTOHHOCTU QYHKLMMK.
MaKcuMyMbl 1 MUHUMYMbI QYHKUUKU. Hanbosbliee M HaMMeHbLiee 3HaYeHUs GYHKLMUM Ha MPOMEKYTKeE.

JInHelHasn, KBagpaTuyHasa u APobHO-NHENHas GYHKUMU. DNeMeHTapHOe UccnefoBaHNE U NOCTPOEHME UX
rpadmKos.

CTeneHHas GpyHKUMA C HAaTypaibHbIM U LeNbiM NoKkasaTesnem. EE cBolicTBa M rpadumK. CBoMCTBa U rpadmk
KOPHA N-01 cTeneHun Kak GyHKLUMM 06paTHOM CTENEHM C HaTypabHbIM NOKa3aTeiem.

MokasaTenbHas v norapudmmnyeckas pyHKLMU, UX CBOMCTBA U rpadmKn. McnonblosaHuMe rpadpuKkos
YHKUMIA ANna pelleHns ypaBHEHUINA.



TpUroHOMETPUYECKAA OKPYKHOCTb, OnpeseneHne TPUroHOMeTPUYECKUX GYHKLMIA YNCIOBOTO apryMeHTa.
PyHKUMOHaNbHblE 3aBUCUMOCTHM B PeabHbIX Npoueccax 1 AneHusax. Npadmkm peanbHbIX 3aBUCUMOCTEN.
Hauana matemaTtnyeckoro aHanim3a.

MocnesoBatenbHOCTH, cnocobbl 3a4aHUA nocaegoBaTensHocTen. MeTog MaTemaTUYecKon MHAYKLMN.
MOHOTOHHbIE M OrPaHNYEHHbIE NOC/NeA0BaTEe/IbHOCTU. MCTOPUA BO3HUKHOBEHMUA MaTeMaTUYECKOro
aHaANM3a Kak aHann3a 6eCKOHeYHO MasbliX.

ApudmeTnyeckas n reomeTpuyeckas nporpeccun. beckoHeuHo ybbiBatoLLLas reoMmeTpruyeckas nporpeccus.
Cymma beckoHeyHo ybbiBatoLwen reomeTpuyeckom nporpeccun. JIMHEMHbIN U SKCNOHEHLMaNbHbI POCT.
Yucno e. Popmyna CoXKHbIX MPOLLEHTOB. Micno/sb30BaHME NPOrpeccun Ans pelleHns peasbHbix 3a4au
NPUKNALHOrO XapaKTepa.

HenpepbliBHble GYHKLMM U UX CBOMCTBA. TOYKM pa3pbiBa. ACMMNTOTbI rpadukos dyHKLMIA. CBOMCTBA
bYHKLMI HenpepblBHbIX Ha OTpesKe. MeTog, MHTePBAIOB 4/ PeLleHUn HepaBeHCTB. MpumeHeHne CBOMCTB
HenpepbIBHbIX GYHKLUMIN ANS pelleHuns 3a4ay.

MepBas 1 BTOpas NpousBoaHble PyHKUMK. OnpeaeneHne, reoMeTpuyecknii  GU3NYECcKUin CMbicA
NPoOu3BOAHON. YpaBHEHWE KacaTeibHOM K rpaduKky GyHKUUM.

MpounsBogHble 31eMeHTapHbIX GyHKLMIA. Mpon3BogHan CyMmbl, NPOU3BEAEHUA, YACTHOTO M KOMMO3ULUK
bYHKLMNA.

MHoKecTBa 1 1ormKa.

MHOKecTBo, onepauumn Hag MHOXKECTBaMM U UX CBOMCTBA. [unarpammsbl dinnepa—BeHHa. MpumeHeHne
TEOPEeTUKO-MHOXKECTBEHHOro annapaTa 4/18 ONMCaHuWA peasbHbIX MPOLECCOB U ABNEHWUI, NPU peLLueHnn
33434 M3 Apyrux yuebHbIX NpegMeTos.

Onpe,u,eneHme, TEOpeMa, CBOWCTBO MaTeMATMUYECKOro O6'bEI-(Ta, cneancrTeune, 4OKa3aTeNbCTBO,
PaBHOCWU/IbHbIE YPaBHEHUA.

CopaeprkaHue obyyeHuma B 11 kKnacce.
Yucna v BblunCAEHMA.

HaTypanbHble 1 uenble uncna. NMpMmeHeHne NPU3HAKOB AEMMOCTHM LeNbIX Ynce, HanboNbLUNI 06LWLMiA
aenutens (panee — HOL) v HaumeHbluee obluee KpaTHoe (ganee -HOK), ocTaTKkoB No moAynto, anroputma
EBKANAA ANA peleHuns 3a4a4 B Le/bIX YMCAax.

KomnneKcHble uncna. Anrebpamnyeckas U TPUroHomMeTpmuyeckas Gopmbl 3aMMCh KOMMNEKCHOTO YMCAa.
ApudmeTnyeckue onepaummn ¢ KOMNAEKCHbIMKW Yncnamm. M306paxkeHne KOMNIEKCHbIX YMCeN Ha
KOOpAMHATHOM naockocTn. ®opmyna Myaspa. KopHM N-0i1 CTeNEeHN U3 KOMMAEKCHOTO Yncna. NMpumeHeHne
KOMM/IEKCHbIX Yncen Ans peleHns GUan4eckmx U reomeTpruyeckmx 3agad.

YpaBHEHUA U HepaBeHCTBa.



Cucrtema 1 COBOKYMNMHOCTb YPaBHEHUI N HePaBEeHCTB. PaBHOCK/IbHbIE CUCTEMBI U CUCTEMBI-C/IEACTBUA.
PaBHOCM/IbHbIE HEpPaBEHCTBA.

OT60p KOpHEN TPUTOHOMETPUYECKMX YPABHEHUI C NOMOLLbIHO TPUFOHOMETPUYECKOMN OKPYHKHOCTU. PelieHune
TPUFrOHOMETPUYECKMX HEPABEHCTB.

OCHOBHbIEe MEeTO/bl PeLIeHNA NoKa3aTesbHbIX U orapndmUUecKmx HepaBeHCTB.
OCHOBHbIEe METO/bI peLleHUs NPPaLLMOHabHbIX HEPABEHCTB.

OCHOBHble MeTObl peLLeHNA CUCTEM U COBOKYNMHOCTEN PaLMOHaNbHbIX, UPPALMOHA/IbHbIX, MOKa3aTeNbHbIX
N norapndmmnYecKnx ypaBHEHN.

YpaBHeHuA, HepaBeHCTBA N CUCTEMbBI C NapameTpamMu.

MprMmeHeHWe ypaBHEHWI, CUCTEM M HEPABEHCTB K PELUEHUIO MaTeMATUYECKMX 334a4 M 334,34 U3 Pas/IMYHbIX
obnacTelt HayKuU 1 peasbHOM KU3HU, MHTePNPeTaL s NoyYeHHbIX Pe3y/bTaToB.

DYyHKUMK U rpadmKm.

lpadmK Komnosmunmn GyHKuUKnn. FleomeTpryeckne obpasbl ypaBHEHUI U HEPABEHCTB Ha KOOPAMHATHOM
NJOCKOCTU.

TpuroHomeTpuyeckne GyHKLMM, X CBOMCTBA M rpadmKu.

lpaduryeckne meToapl peleHns ypaBHEeHWA U HepaBeHCTB. Mpaduryeckre MeToabl peleHns 3agad ¢
napameTpamm.

Mcnonb3oBaHue rpadrKoB GyHKUMIA gNA UCCNefoBaHMA MPOLLECCOB U 3aBUCMMOCTEN, KOTOPbIE BO3HMKAOT
npv peLueHnn 3a8a4 U3 gpyrux ydebHbiX NpegMeToB U PeasibHOM KU3HM.

Hayana matemaTnyeckoro aHaausa.

MprmeHeHWe NPOU3BOAHOM K UCCNeA0BaHMI0 GYHKLMIM HA MOHOTOHHOCTb M 3KCTPEMYMbI. HaxoxKaeHne
HanMbobWero U HaMMeHbLIEro 3HaYeHW HeNpPepbIBHOM GYHKLMM Ha OTpe3Ke.

MprUmeHeHe NPOU3BOAHOM ANA HAXOXKAEHUA HAUYYLLEroO PeLleHMaA B NPUKAAAHbIX 3ag3a4ax, ana
onpeaeneHns CKoOpocTU U YCKOpeHMa npoLLecca, 3a4aHHoro Gopmyioin nam rpadpuKom.

MepBoo6pasHan, OCHOBHOE CBOWCTBO NepBoobpasHbIX. MepBoobpasHblie 3n1eMeHTaPHbIX GYHKLUMNA.
MpaBuaa HaxoXAeHMs NepBoobpasHbIX.

NHTerpan. FeomeTpuUYeckmnini cMbiCa HTerpana. BoluncneHune onpeaenéHHoro nHterpana no popmyne
HbtoToHa—/lenbHunua.

NpumeHeHMe nHTerpana Ana HaxoxaeHuaA nnom,ap,eﬁ NNOCKUX d)Mpr n o6bémos reomeTpmnyeckmnx Ten.

Mpumepbl peleHnin gudpdepeHLumanbHbiX ypaBHEHUIM. MaTemaTnyeckoe MoaennmpoBaHue peanbHbix
NPOLECCOB C MOMOLLbIO AnbdepeHUManbHbIX ypaBHEHUN.



MnaHupyemble NnpeameTHble pe3ynbTaTbl ocBoeHUA deaepasibHOM paboyei nporpammbl y4ebHOro Kypca
«Anrebpa 1 Hayana maTeMaTUUYECKOro aHaM3a» Ha yriyb1EHHOM YpOBHE Ha YpOBHe cpeaHero obliero
obpaszoBaHuA.

K KoHuUy 06y4yeHus B 10 Knacce obyyatowminca noayymT ciegytowme npeameTHble pesynbTaTbl No
OoTAe/IbHbIM TeMam deaepanbHoi paboyent nporpammbl y4yebHoro Kypca «Anrebpa 1 Havyana
MaTeMaTUYEeCKOro aHaansa»:

Yucna v BbluMCNEHUSA:

cB060AHO OMEepmnpPoBaTh MOHATUAMM: PaLMOHaANbHOE YnCno, beckoHeyHan nepmoamyeckas Apobb,
MPOLEHTbI, MPPALMOHAIbHOE YNC/1I0, MHOMKECTBA PaLMOHa bHbIX U AeNCTBMTE/bHbIX YMCeN, MOAY/b
AeNCTBUTE/IbHOro YNCNa;

NPUMEHSATb AP06U U NPOLEHTbI A4 peleHna NPUKNAAHbIX 3334 U3 Pas/IMYHbIX OTPac/iein 3HaHWUIA U1
peanbHOM KU3HW;

NPUMEHSATb NPUBAUNKEHHDBIE BbIYMCNEHUA, NPaBUIa OKPYTAEHUA, NPUKUAKY U OLEHKY pe3y/bTaTa
BbIYNCNEHWNI;

CBOﬁOLI,HO onepunpoBaTb NOHATUEM: CTENEHDb C UE/IbIM NOKa3aTtesieMm, NUCno/Jib30BaTb NOAXO4ALLYIO d)opmy
3anncu ,D,eVICTBVITEI]beIX yucen ana peweHmnAa NnpakTu4eCknx 3agay U npencraBneHna gaHHbIX;

cB06OAHO ONepmnpPoBaTb NOHATUEM: aPUPMETUYECKMIA KOPEHb HATYPaIbHOM CTENeHM;

cB06OAHO OMNEepmnpPoBaThb NOHATUEM: CTEMEHD C PALMOHA/IbHBIM MOKa3aTenem;

cB060AHO ONEepMpPOBaTb NOHATUAMM: Norapudm Yncia, eCATUYHbIE U HaTypasibHble Iorapupmbl;
cB06OAHO ONEepMPOBaTb NOHATUAMM: CUHYC, KOCUHYC, TAHTEHC, KOTAHTEHC YNC/I0BOTO apryMeHTa;
onepupoBaTb NOHATUAMMW: aPKCUHYC, APKKOCUHYC M apKTaHTEHC YACI0BOro apryMeHTa.
YpaBHEHUA M HEPABEHCTBA:

CBOGO[],HO onepmnpoBaTtb NOHATUAMMWU: TOXKAECTBO, YpaBHEHWNE, HEPABEHCTBO, PaBHOCWU/IbHbIE YPaBHEHUA U
YpaBHeEHNA-CNeacTBnA, paBHOCU/IbHbIE HEPABEHCTBA,

NMPUMEHATb pa3/InvYHble METOAbI PeLLEHNA paUuNOHA/IbHbIX N ,D,pO6HO-paLI,MOHaJ'IbeIX ypaBHEHMVI,
NPUMEHATb METO 4 MHTEPBAIOB ANA pelleHNA HEPABEHCTB,

cB060AHO ONEepmnpPoBaTb MOHATUAMMU: MHOFOYNEH OT OAHOWN NEPEMEHHOM, MHOTOY/EH C LiebiMU
K03 PULMEHTAMM, KOPHM MHOTOY/IEHA, NPUMEHATL Ae/IeHME MHOTOUY/IeHa Ha MHOTOUY/IEH C OCTaTKOM,
Teopemy besy n Teopemy Bueta ans peleHma 3agay;

cB060AHO OMNEepmnpPoBaTb NOHATUAMM: CUCTEMA IMHEWNHbIX YPaBHEHUIA, MaTpuMLa, OnpeaennTeNb MaTpumLbl
2 X 2 1 ero reoMeTpUYEeCcKMiA CMbIC/, UCNO/b30BaTb CBOMCTBA onpeaenuTens 2 X 2 Ana BblYUCAEHUA ero
3HaYeHMA, NPUMEHATL oNpeaennTeny gNa peweHns CUCTEMbI IMHENHbIX YPaBHEHWUA, MOAENMPOBaTb
peanbHble CMTYaLMK C NOMOLLIO CUCTEMBI IMHEWHBIX YPaBHEHWI, NCCNea0BaTh NOCTPOEHHbIE MOAEM C
NOMOLLBIO MaTpUL, U onpeaenuTenei, UHTePNPeTUPOBaThb NOAYYEHHbI pe3ynbTaT;



MCNO/Ib30BaTb CBOMCTBA AENCTBUI C KOPHAMM ANA Npeobpa3oBaHMA BblpaXKeHU;

BbINOJIHATb npeo6pasoBava YNCNOBbIX Bblpa)KEHMVI, coaepKawmnx ctreneHn C paunoHa/ibHbIM
NnoKasaTtenem;

MCMoJ1Ib30BaTb CBOMCTBA I0rapudMoB A1 Npeobpa3oBaHUA IOrapnpMMUUYECKUX BbIPaXKEHUN;

cB060AHO OMEepmnpPoBaTh MOHATUAMM: UPPALMOHA/IbHbIE, MOKa3aTesibHble U orapudmuUeckmne ypasHeHus,
Haxo4MUTb UX PeLLUEHNA C MOMOLLbIO PaBHOCU/IbHbIX MEPEX0A0B MAN OCYLLECTBAASA NPOBEPKY KOPHEN;

NPUMEHSATb OCHOBHblE TPUTOHOMETpPUYECKMe GopMy bl 418 NPeobPa3oBaHUA TPUTOHOMETPUYECKMX
BblpaxKeHui;

cB06OAHO OMNEepPUPOBaTL MOHATUEM: TPUTOHOMETPUYECKOE YPaBHEHWUE, NPUMEHATL HeobXoaMMble
bopmybl 41 pelleHns OCHOBHbIX TUMOB TPUFOHOMETPUYECKUX YPaBHEHWIA;

Mo4ennpoBaTtb peasibHble CUTYaLLMN HA A3blKe aﬂI'E6pr, COCTaB/IATb Bblpa*XeHUA, ypaBHEHUNA, HEPABEHCTBA
no ycnosuio 3aga4umn, nccnenoBatb NOCTPOEHHbIE MOAENIN C UCNOJIb3OBaHMEM annapaTta anre6pb|.

®yHKUMK U rpadmKkmM:

cBobogHO onepmnpoBaTb NOHATUAMM: GYHKLMA, CNOCOObI 3ag4aHUA GYHKLMN, B3AMMHO 0bpaTHble PYHKLUNK,
KoMnosnuma GyHKUNM, rpadmKk GyHKLMUK, BbINOAHATL 3/1eMeHTapHble NpeobpasoBaHma rpadmKkos GyHKUNIA;

CBO60AHO onepmnpoBaTb NOHATUAMMN! obnactb onpegeneHna n MHOXeCTBo 3HAYeHUM d)yHKLI,MVI, HY/n
q)YHKLI,VIVI, NMPOMEKYTKU 3HAKOMNMOCTOAHCTBA,

cB06OAHO ONEepMpPOBaTb NOHATUAMM: YETHbIE N HEYETHbIE QYHKLMUK, NepUoguyeckme GyHKLMM,
NPOMEKYTKM MOHOTOHHOCTU QYHKLMMU, MaKCUMYyMbl U MUHUMYMbI GYHKLMM, Hanbonbluee U HauMeHbluee
3HauyeHne GYHKLMM Ha NPOMEIKYTKE;

cBO60OAHO ONEepMpPOBaTb NOHATUAMM: CTeNeHHas GYHKLMA C HaTypasbHbIM U LEeNbiM NoKasaTenem, rpapuk
CTeneHHoW GpYHKLMM C HAaTYPabHbIM M LLeIbIM NoKasaTeiem, rpaduK KOpHS N-0M CTENEHN KaK GYHKUUK
06paTHOI CTeneHu ¢ HaTypasbHbIM MOKa3aTenem;

onepnpoBatb NOHATUAMMU! NNHEelHasA, KBagpaTuiHaa 1 ﬂ,pO6HO-J’IMHEVIHaH d)YHKLI,MM, BbIMNO/THATb
3/1eMeHTapHoe nccnegoBaHme U NOCTpoeHUE UX I'pad)MKOB,'

cB060OAHO OMNepmnpPoBaTb NOHATUAMM: MOKa3aTebHaA 1 orapudmmuyeckas GyHKLUK, UX CBOMCTBA U
rpaduKn, UICNoNb30BaTb UX rPAPUKN ANA pelleHmns ypaBHEHUN;

cB060OAHO ONEepMpPOBaTb MOHATUAMM: TPUFOHOMETPUYECKANA OKPYKHOCTb, OnpeaeneHme
TPUTOHOMETPUUYECKMX QYHKLMIA YNCNOBOIO apryMeHTa;

MCNoab30BaThb rpaduKmM GYHKUMIA ANs nccnefoBaHMA NPOLECCOB M 3aBUCMMOCTEN NPU peleHmm 3a4ad U3
APYrvX y4ebHbIX NPeamMeTOB M pPeasbHOM }KU3HU, BbiparKaTb GOPMYNaMmn 3aBUCUMOCTN MEXKAY
BE/IMYMHAMY;

Hauyana matemaTtnyeckoro aHaausa:



CcBOOOAHO onepnpoBaTb NOHATUAMMU: apudMeTMUYEcKan N reoMeTpMUecKas nporpeccus, 6eckoHeYyHo
ybOblBaloLLLAA reoMeTpUYecKan Nporpeccus, TMHENHbIN N 3KCNOHEeHUMWaAbHbIA POocT, OpMya CIOXKHbIX
NPOLEHTOB, MMETb NPECTaBNEHME O KOHCTAHTE;

MCMO/Ib30BaTb MPOrPeccMm A1 PeLEHUA peasbHblX 33434 NPUKAAHOrO XapaKkTepa;

cB0604HO ONepMpoBaTh MOHATUAMM: NOC/IEA0BaTENbHOCTb, CNOCO6bI 3aAaHNA NOCNeA0BaTe/IbHOCTEN,
MOHOTOHHbIE W OrpaHMYEHHbIe NOC/EeA0BaTe/IbHOCTMU, MOHMMATb OCHOBbI 3aPOXAEHMA MaTEMaTUYECKOro
aHaNN3a Kak aHann3a 6eCKOHEYHO MasblX;

cBob604HO ONepmnpoBaTb NOHATUAMMU: HEMpPEpPbIBHblEe GYHKLMM, TOUKM pa3pbiBa rpadmka GyHKLUNK,
acMmMnTOThbl rpaduKa GyHKLMU;

cBob60AHO OMepmnpoBaTb NOHATUEM: PYHKLMA, HEMPEPbIBHAA HA OTpe3Ke, MPUMEHATbL CBONCTBA
HenpepbIBHbIX QYHKUMI ANA pelleHna 3a4aY;

cBobogHO onepmnpoBaTb NOHATUAMMW: NepBas M BTOPas Npon3BogHble PYHKLMUK, KacaTesibHan K rpaduky
GyHKUMY;

BbIYMCNIATL NPOM3BOLHbIE CYMMbI, MPON3BEAEHWMA, YACTHOTO U KOMMNO3ULLMU A,BYX GYHKUMIA, 3HATb
NpPOV3BOAHbIE 3/1IEMEHTAPHbIX GYHKLUN;

ncnonb3oBaTb I'GOMeTpVI‘-IECKVIﬁ n ¢M3M‘-IECKMI\;1 CMbICh I'IpOM3BO,£I,HOﬁ Ana peweHnAa 3agad.
MHoKecTBa U 0rmKa:
CBO60AHO onepmnpoBaTtb NOHATUAMU. MHOXECTBO, onepaLnn Hag MHOXeCTBaMW;

NCMNO/Ib30BaTb TEOPETUKO-MHOKECTBEHHbIM annapaT 41 ONUCaHUA peasibHbIX MPOLLECCOB U ABNEHWUN, NPU
peleHnn 3a4a4 U3 gpyrux y4ebHbix NpeaMeTos;

CBOGO,D,HO onepunpoBaTb NOHATUAMM: onpegeneHmne, Teopema, ypasHeHne-cneacresue, CBOWCTBO
maTemaTnyeckoro 06'beKTa, A0Ka3aTenbCreo, paBHOCU/IbHbIE YPAaBHEHUA N HEPABEHCTBA.

K KoHUy 06y4yeHuns B 11 Knacce obyyatowminca NoayymT cneayowme npegMeTHble pesynbTathl Mo
oTZeNbHbIM TeMam desepanbHoN paboyeit nporpammsl y4yebHOro Kypca «Anrebpa v Hayana
MaTeMaTUYECKOro aHan3ax»:

Yucna v Bbl4UCNEHUA:

CBO6OAHO onepmnpoBatb NOHATUAMMWM: HAaTypa/ZibHOE U LLen10oe YHACNO0, MHOXXeCTBa HATYpPa/ibHbIX U LLENbIX
ynucen, NCnoab3oBaTb NPU3HAKU OENTNMOCTU LLeNbiX YHNcen, HO,EI, n HOK HaTypa/ZibHbIX YNCEN ONA PELLEHNA
33434, NPUMEHATb aaroputm EBkAnAa;

CBO6OAHO onepmnposBaTtb NOHATUEM OCTAaTKa NO MOAY/HO, 3aNNCbIBATb HAaTypa/JibHble YXMCNa B PAa3/INYHbIX
NO3ULIMOHHbIX CUCTEMAX CHUCNEHUNA;

CBO60/.'J,HO onepumnposBatb NOHATUAMWM. KOMNJIEKCHOE YNC/10 U MHOXXECTBO KOMMNJIEKCHbIX YKucen,
npeacrtaBnATb KOMNAEKCHbIE YXUCNa B anre6pamqecr<of/’1 n TpMFOHOMETpMHeCKOVI cbopN\e, BbIMNO/THATb
apmcbmemuecrme onepaunn C HUMHN U M306pa)+(aTb Ha KOOpAMHaTHOVI N/TOCKOCTU.



YpaBHEHUA 1 HEPaBEHCTBA:

cBob604HO onNepmnpoBaTb NOHATUAMMW: UPPALIMOHA/IbHbIE, MOKa3aTe ibHble U lorapudmmyeckmne
HEepaBeHCTBa, HAXOAUTb UX PELlEHMA C MOMOLLbIO PAaBHOCU/IbHbIX MePEexXooB;

OCYLLECTBAATL OTOOP KOPHEN NpPU PeLleHn TPUTOHOMETPUYECKOTO YPaBHEHUS;

cBO6OAHO ONEepMpoBaTb NOHATUEM TPUFOHOMETPUYECKOE HEPABEHCTBO, NMPUMEHATL HEobXoaMMble
dbopmMybl ANA peleHna OCHOBHbIX TUMOB TPUTOHOMETPUYECKUX HEPABEHCTB;

€cB06OAHO ONEpPMpPOBaATb NOHATUAMM: CUCTEMA M COBOKYMHOCTb YPAaBHEHWUA U HEPABEHCTB, PAaBHOCUJ/IbHbIE
CUCTEMBI U CUCTEMBI-CNEACTBUA, HAXOAUTb PELLUEHMA CUCTEMbI M COBOKYMHOCTEN PaLlMOHa/bHbIX,
MpPpPaLMOHa/bHbIX, NOKa3aTe bHbIX U IorapudMUYECKUX YPAaBHEHUA U HEPABEHCTB;

pewaTb paLuMoHaibHble, MppaLMOoHanbHble, NOKasaTesbHble, 1orapudmmnyeckme u TPUroHOMeTpUYeckme
YPaBHEHUS N HEPABEHCTBA, COA4EPKALLME MOAYM U NapaMeTpbl;

NPUMEHATb rpacbmqecwle MeTo4bl oNA peweHnA ypaBHEHVIlZ M HEPABEHCTB, a TaKXXe 3a4a4 C NapaMeTpamMmu,

MOZe/IMPOBaTb PeasibHble CUTYyaLMM Ha A3biKe anrebpbl, COCTaBNSATb BblPaXKeHUs, ypaBHEHUA, HEPABEHCTBA
M UX CUCTEMBI MO YCI0BUIO 3a4,a4M, UCCeL0BaTb MOCTPOEHHbIE MOAEN C UCMO/Ib30BAaHUEM annapaTa
anrebpbl, UHTEPNPETMPOBATL NOJYYEHHbIN pe3ybTarT.

®yHKUMK U rpadmKu:

CTPOUTL FPAadUKM KOMNO3ULMU QYHKLMI C MOMOLLBIO 31EMEHTAPHOIO UCC/IeA0BaHUS U CBOMCTB
KOMNO3ULUMK ABYX GYHKUMIA;

CTPOWTbL reomeTpuYeckne 0bpasbl ypaBHEHUA U HEPABEHCTB HAa KOOPAMHATHOM MNOCKOCTYH;
cB060OAHO OMNEepMpPoBaTb NOHATUAMM: FPadUKM TPUTOHOMETPUYECKUX QYHKLMIA;

NPUMeHATb QYHKLMM 418 MOAENMPOBAHUA U UCCIe40BaHMA PeasbHbIX MPOLECCOB.

Hauyana matemaTmyeckoro aHai13a:

MCMNOo/b30BaTb MPOU3BOAHYIO ANA UCCNeA0BaHMA GYHKLMN HA MOHOTOHHOCTb M 3KCTPEMYMDb;
Haxo4uUTb HanbobLIEe N HAMMEHbLLEE 3HaYeHNA GYHKLMU HENPEPLIBHOM Ha OTPe3Ke;

NCMNO/Ib30BaTb NPOU3BOAHYIO A5 HAXOXKAEHMA HaUYULLEro pewweHmnsa B NPUKIAAHbIX, B TOM Yncie
COLMANbHO-3KOHOMMYECKMX, 3aa4ax, ANs onpeaesieHnsa CKOPOCTU M YCKOPEHMA npouecca, 3a43aHHOro
dopmynoi nam rpadmnKom;

cB060AHO ONEepmnpoBaTb MOHATUAMM: NepBOO6pPa3Hasn, onpeaenEéHHbIN MHTerpan, Haxo4AnTb
nepBoobpasHble 31eMeHTapHbIX GYHKLMIN M BbIYUCAATL MHTErpan no ¢opmyne HooToHa—/lelMbHMLa;

HaxoAuTb nNaowagn NAOCKUX d)Mryp 1 06bEMbI TeN ¢ NOMOLLbIO NHTErpana;

MMeTb NpeAcTaBieHMe 0 MaTEMATUYECKOM MOLENMPOBAHUN HA NPUMEpPE COCTaBAEHUA
andodepeHuUnanbHbIX ypaBHEHWI;



pewaTb NPUKNaaHble 334341, B TOM YMC/IE COLMaibHO-I3KOHOMMNYECKOro U GU3MYECKOro XapaKTepa,
cpeAcTBamMmM MaTemaTMYecKkoro aHaamsa.

dPepepanbHan paboyas nporpamma y4ebHoro kypca «feomeTtpusa».
MoAcHUTeNbHaA 3anMcKa.

leomeTpua aBnseTca ogHMM 13 6a30BbIX KypPCOB Ha YPOBHe cpeaHero obuero obpasoBaHusA, TaK Kak
obecneynBaeT BO3MOXKHOCTb U3yYEHUA ANCLMNINH eCTECTBEHHO-HAYYHOW HanpaB/JeHHOCTU U NpesMeToB
rYMaHWTAPHOro LMKANA. Jlornyeckoe mbllwsieHne, dopmmpyemoe nNpu nsydeHnun obydyarommmca
NMOHATUMHbIX OCHOB reomeTpun, Npn A0KasaTe/IbCTBe TEOPEM U NOCTPOEHUN LLeNOYKN NOTUYECKNUX
YTBEPKAEHWUA NPU peLleHMM reOMETPUYECKMX 33434, YMEHME BblABUIATb U ONPOBEPraTb MMNoTesbl
HenocpeaCcTBEHHO MCNOJIb3YIOTCA MPU pelleHnm 334a4 eCTeCTBEHHO-HAay4YHOro LMKAa, B YaCTHOCTH
bu13nyecknx 3aaau.

Llenb ocBoeHMA nporpammbl y4ebHoro Kypca «feomeTpusa» Ha yrnybiéHHOM ypoBHe — pa3Butue
MHAMBUAYANbHbIX CNOCOBHOCTElM 0ByUaoWmUXCcA NPU U3yYeHUU reoMeTPUK, KaK CoCTaBAAoLLEN
npeameTHoi obnactn «MatemaTvKka u HGopMaTUKa» Yepes obecrneveHne BO3MOXHOCTU NpuobpeTeHus u
MUCcnosib3oBaHuMA 6osiee rNyboKNX reomeTpruyYecknx 3HaHUM U AeNCTBUI, cneuMdPUUHbIX reomeTpumn, 1
HeobXoAMMbIX ANS ycnewHoro npodeccMoHanbHoro ob6pasoBaHuaA, CBA3aHHONO C UCNOb30BaHNEM
MaTeMaTUKMU.

MpUOPUTETHBIMM 3343a4aMM Kypca reoOMeTPUN Ha Yriy6IEHHOM YPOBHE, PacLIMPAIOWAMMU U
YyCUAMBaAOLWMMM Kypc 6a30BOro ypoBHS, ABNAIOTCA:

pacwupeHne NpeacTaBAeHMs O TEOMETPUMN KaK YacTh MUPOBOM KyNbTypbl U GOPMUPOBAHME OCO3HAHMSA
B3aMMOCBA3U rEOMETPUM C OKPYKAIOLLMM MUPOM;

bopmupoBaHMe NpeacTaBAeHNA O MPOCTPAHCTBEHHbIX GUrypax Kak O BaskHEMLWMNX MaTeEMATUYECKUX
MOZeNAx, No3BONAOWMX ONUCHIBATb U M3y4aTb PasHbIe ABJEHUS OKPYXKAlOLLEero MMpa, 3HaHue
NOHATUIMHOro annapara no pasgeny «CtepeomeTpua» yuebHOro Kypca reomeTpum;

d)OpMMpOBaHVIe YMeHUA BNaaeTb OCHOBHbIMU MOHATUAMU O NPOCTPAHCTBEHHDbIX d)l/ll'yan N NUX OCHOBHbIMMU
CBOMCTBAMM, 3HaHME TEOPEM, d)opmyn N yYMEHNE UX NPUMEHATb, YMEHUA O0KA3blBAaTb TEOPEMbI N HAXOAUTb
HeCTaHOapTHbIe cnocobbl peweHnA 3a4ay;

d)OpMMpOBaHVIe YMEHUA PacCno3HaBaTb Ha YepTeXKax, MO4eENAX N B pea/IbHOM MUPE MHOTOrpaHHUKN U Tena
BpaWeHnAa, KOHCTPYUpPOBaTb reoMmeTpnu4eckne moaenu;

bopmMpoBaHME NOHMMAHUA BO3MOXKHOCTU aKCMOMATUYECKOTO NOCTPOEHMUA MaTEMATUYECKUX TEOPUIA,
bopmMpoBaHME NOHMMAHUA PON AKCMOMATUKM NPU NPOBEAEHUMN PACCYKAEHWNN;

dbopmMmmnpoBaHMe YMEHUs BNALETb METOAAMM [0OKA3aTENbCTB U a/ITOPUTMOB PeLLEHUS, YMEHUA UX
NPUMEHSATb, NPOBOAUTL 40KA3ATE/bHbIE PACCYKAEHUA B XO4E PELLEHUA CTEPEOMETPUYECKMX 3aa4 U 33434
C NPAKTUYECKUM coaeprkaHnem, GopMmnpoBaHMe NpeacTaBieHnsa 0 HEO6X04MMOCTU LOKa3aTebCTB Npu
060CHOBAHUMN MAaTEMATUUYECKMX YTBEPKAEHUIA U POSIM aKCMOMATUKK B NPOBEAEHUN AeAYKTUBHbIX
paccyxaeHui;



pasBUTME U COBEPLIEHCTBOBAHME MHTENNEKTYa IbHbIX M TBOPYECKMX CMOCOBHOCTEN 06yYatowmxcs,
no3HaBaTe/IbHOW aKTUBHOCTU, NCCAEA0BATENbCKMUX YMEHUI, KPUTUUHOCTM MbILLNEHUA, MHTepeca K
N3YUYEHUIO reOMETPUN;

dopmmpoBaHune GyHKLMOHANbHOW FPAaMOTHOCTH, Pe/IeBaHTHON reOMeTpPUM: YMEHUA pacno3HaBaThb
NPosBAEHUA TEOMETPUYECKMX NMOHATUIN, OB BEKTOB M 3aKOHOMEPHOCTEN B PEAJIbHBIX }KMU3HEHHbIX CUTYyaLMAX
W NPU N3y4eHUM 4pyrnx y4ebHbix NpeaMeToB, NPOABAEHNA 3aBUCUMOCTEN U 3aKOHOMEPHOCTEN,
MOAENMPOBAHUA peasbHbIX CUTyaLMIA, UCCAeA0BaHMA NOCTPOEHHbIX MOAENEeN, MHTepnpeTaLmm
noJsly4eHHbIX Pe3yNbTaTos.

OCHOBHbIMU coaeprKaTeNbHbIMN IMHUAMMK y4ebHoro Kypca «feomeTpua» B 10—11 Knaccax aBastoTCA:
«[pAamble 1 NNOCKOCTM B NpoCTpaHcTBe», « MHOrorpaHHUKN», «Tena spaleHna», « BeKTopbl 1 KOOPAMHATDI
B MPOCTPaHCTBE», « [IBUKEHUA B NPOCTPAHCTBEY.

CdopmynnposaHHoe B PrOC COO TpeboBaHUe «yMeTb ONepmnpoBaTb NOHATUAMMNY, pe/IeBaHTHbIX
reomeTpun Ha yrnybnéHHom yposHe obyyeHma B 10—11 Knaccax, OTHOCUTCA KO BCEM COAEePKATEIbHbIM
NMHUAM yyebHoro Kypca, a GopMmnpoBaHMe NOTMYECKUX YMEHWUI pacnpenenaeTca He TO/IbKO No
coaeprKaTenbHbIM IMHUAM, HO 1 NO rogam oby4veHusa. CoaeprkaHne obpasoBaHUA, COOTBETCTBYIOLLEE
npeameTHbIM pe3yabTaTam ocBoeHua PeanepanbHoi paboyelt nporpammel, pacnpeaenéHHbiM Mo rogam
06y4YeHuUA, CTPYKTYPUPOBaAHO Taknm 06pa3om, 4Tobbl KO BCEM OCHOBHbIM, MPUHLMNMAABHBIM BOMPOCam
obyyatowmecs obpalllanMcb HEOAHOKPATHO, YTO NO3BO/IAET OPraHM30BaTb OBAAEHNE TEOMETPUYECKMMM
NOHATUAMM U HaBbIKAMM NOCAEA0BATENBHO M NOCTYNaTeNbHO, C CObAOAEHMEM NPUHUMNA
npeemMcTBEHHOCTW, @ HOBbIE 3HaHWSA BK/HOYATb B OBOLLYO CUCTEMY FEOMETPUYECKUX NPEeACTaBAEHUIA
obyyatoLmxca, pacwmnpsa n yraybnaa eé, o6pasya NpoYHble MHOMXKECTBEHHbIE CBA3W.

Mepexopa, K U3y4eHU o reomeTpun Ha yrnyb61EHHOM ypoBHE NO3BONAET:

co3gatb ycnosua gns guddepeHumnaummn obydyeHunsa, NoCTpoeHMa HAMBUAYaNbHbIX 06pa3oBaTesbHbIX
nporpamm, obecneymTb yrnybnéHHoe U3yYeHne reoMeTpumM Kak cocTaBasatoLein yyebHoro npeameTa
«MaTtemaTtuka»;

NOAroTOBUTbL 0BYYaOWMXCA K NPOAO/IMKEHUIO U3YUEHUA MaTEMATUKM C y4ETOM Bbibopa byayLuei
npodeccun, obecneymBan NPeeMcTBEHHOCTb MeXay 06Wum 1 npodeccmoHanbHbIM 06pa3oBaHUEM.

Ob6uee YMCNO YACcoB, PEKOMEHA0BAHHbIX A5 U3YyYeHMA y4ebHOro Kypca «feomeTpusa» Ha yrnybaeHHOM
ypoBHe — 204 vyaca: B 10 Knacce — 102 yaca (3 yaca B Hegento), B 11 knacce — 102 yaca (3 yaca B Hegento).

CopeprkaHue obyyeHuma B 10 Knacce.
MpAmble U NIOCKOCTX B NPOCTPAHCTBE.

OCHOBHbl€ NOHATHKA cTepeomeTpumn. TouKa, NpAMasn, NJAOCKOCTb, NPOCTPaHCTBO. [ToHATHE 06
AdKCMOMATUHECKOM NOCTPOEHUN CTEPEOMETPUN. aKCUOMbI CTEPEOMETPUN U CNedCTBUA U3 HUX.

B3anmHoe pacnosioKeHue NPAMbIX B MPOCTPAHCTBE: NepeceKalowmecs, napaniefbHble 1
CKpelumBatowmecs npsamble. NMpUsHaKkM cKpeLmBaoWwmxca NpAmbIX. MapannenbHoCcTb NPAMbIX U MNAOCKOCTEN
B MPOCTPaHCTBE: NapannenbHblie NPAMble B MPOCTPAHCTBE, NapannenbHOCTb TPEX NPAMbIX, NapanneabHoCTb
npAMO# 1 NaockocTu. MapannensHoe 1 LeHTpabHOoe NPOeKTMpoBaHMe, n3obpaxkeHue ouryp. OCHOBHble



CBOWMCTBA MNapasneNbHOro NPoeKkTMpoBaHuA. M3obpaxkeHune Guryp B napannenbHon Npoekumnmn. Yol ¢
COHanpaB/fEHHbIMW CTOPOHAMM, YTON MEXAY NPAMbIMU B MPOCTPaHCTBeE. [MapannenbHOCTb NIOCKOCTEN:
napannenbHble NJI0CKOCTU, CBOMCTBA NapaafiefibHbIX NIOCKOCTEN. [TpocTenume NPoCTPaHCTBEHHbIE Urypbl
Ha NJIOCKOCTU: TeTPasAp, Napansenenunes, NOCTPOEHUE CEYEHUI.

MepneHANKYAAPHOCTb NPAMOWM M NJAOCKOCTU: NePReHANKYAAPHbIE NPAMbIE B NPOCTPAHCTBE, NPsiMble
napasnnenbHble U NepneHANKyNsPHbIE K NNOCKOCTH, NPU3HAK NePneHANKYNAPHOCTM NPSAMOM U NJOCKOCTH,
Teopema 0 NPSAMOM NeprneHAUKYAAPHOM NAOCKOCTU. OPTOroHaibHOEe NPOEKTUpPOBaHMe. MepneHANKyAsap U
HAK/IOHHbIE: PAcCTOAHME OT TOUKM 4,0 NJOCKOCTU, PACCTOAHME OT MPAMON A0 NIOCKOCTU, NPoeKLma Gurypbl
Ha NA0CKOCTb. MNepneHaMKYNAPHOCTb NIOCKOCTEN: NPU3HAK NepneHANKYAAPHOCTA ABYX NNOCKOCTEN.
Teopema o Tpéx nepneHamKynapax.

Yr/ibl B NPOCTPAHCTBE: Yo MeXAy NPSMOM U NNOCKOCTbIO, ABYIPAHHbIN Yro, AMHEWHbIA Yyroa ABYrPaHHOro
yrna. TpEXrpaHHbI MU MHOrorpaHHble yrabl. CBOMCTBA NAOCKMX YI/I0B MHOFOrpaHHoOro yrna. CeBoicTea
NAOCKWX U ABYIPAHHbIX YI/I0B TPEXTPAHHOTO yria. Teopembl KOCUHYCOB U CUHYCOB A8 TPEXTPAHHOIO yra.

MHoOrorpaHHuKN.

Buabl MHOTOrPaHHUKOB, Pa3BEPTKA MHOrorpaHHKMKa. Mpuama: n-yrosibHas NpUsma, NPsAmMas U Hak/IoHHas
npu3mMbl, 6OKOBas 1 NOJIHAA NOBEPXHOCTb NPU3MBI. Mapannenenunes, NPSMOYro/ibHbIV Napannenenunes n
€ro CBOMCTBa. KpaTyaiine nyTn Ha MOBEPXHOCTM MHOrOrpaHHuKa. Teopema diinepa. MNpocTpaHCTBEHHan
Teopema Mudaropa. Mrupamuaa: n-yronbHaa NMpamuaa, NPaBUAbHAA U ycedéHHaa nupamuabl. CBOMCTBa
pébep 1 BOKOBbLIX rPaHel NPaBUALHON NUpaMuabl. MpPaBUIbHbIE MHOTOFPAHHMKM: MPaBUIbHAA NPU3Ma u
npasubHas NMpamMmnaa, NPaBUAbHAA TPEYroibHas NMpaMmuaa U NpaBuabHbIN TeTpasap, Kyb.
MpeacTaBneHre 0 NPaBUIbHbIX MHOTOFPAaHHUKAX: OKTa3ap, A0AEKA3AP U MKOCA3AP.

BbluMCaeHWE 31eMEHTOB MHOTOTPaHHWMKOB: PE6pa, AnaroHanu, yrabl. Naowanb 6O0KOBOM NOBEPXHOCTU U
NOJIHOM NOBEPXHOCTM NPAMOW NPMU3MbI, NIOLWAAb OCHOBaHUN, Teopema 0 6OKOBOM NOBEPXHOCTU NPAMOIA
npusmbl. MNaowanb 60KOBOV NOBEPXHOCTM U NOBEPXHOCTM NPABUIbHOM NMPaMUAbI, Teopema o Naowaam
yCeYEHHOWN NMpPamMmAbl.

CVIMMETpVIﬂ B MPOCTPaHCTBE. dnemeHTbl CUMMETPUN NPaBUIbHbIX MHOITOrpaHHMUKOB. CMMMETpMﬂ B
NpPpaBUIbHOM MHOTOrpaHHMKe: CUMMETPUA Napannenennnena, CMUMMETPUA NPaBUJIbHbIX MPU3M,
CcMMmmeTpua HpaBMﬂbHOVI nnpamumabl.

BeKTopbl M KOOPAWHATLI B MPOCTPaHCTBE.

MoHATUA: BEKTOP B NPOCTPAHCTBE, HY/IEBOI BEKTOP, A/IMHA HEHY/IEBOTO BEKTOPA, BEKTOPbI KON/IMHEAPHbIE,
COHanpaB/ieHHblE U NPOTUBOMOJIOXKHO HanpaB/eHHble BEKTOPbI. PaBEHCTBO BEKTOPOB. [eicTBus ¢
BEKTOPAMM: C/IOXKEHWE U BbIYMTAHME BEKTOPOB, CYMMa HECKOJ/IbKMX BEKTOPOB, YMHOMKEHME BEKTOPA Ha
yncno. CBoOWCTBa CNOXKEHMA BEKTOPOB. CBOMCTBA YMHOMEHUA BEKTOPA Ha YMC/0. [TOHATME KOMNAaHaPHble
BEKTOpbI. [PpU3HaK KOMNAAaHAPHOCTUN TPEX BEKTOPOB. MpaBuao napannenenunesa. Teopema o pasnoxKeHuu
BEKTOpa No TPEM HEKOMMIaHaPHbIM BeKTopam. MpAMOYronbHaa cucTemMa KoopAnHaT B NPOCTPaHCTBeE.
KoopamHaTbl BeKTopa. CBA3b MeX Ay KoopAMHaTaMM BEKTOPa M KOOPAMHATaMM TOUEK. YTon mexKay
BeKkTopamu. CKanapHoe Npou3BeaeHMe BEKTOPOB.

CopeprkaHue obyueHuma B 11 Knacce.



Tena BpalLeHma.

MoHATUA: LMANHAPUYECKAA NOBEPXHOCTb, KOHNUYECKAsA NOBEPXHOCTb, chepryecKkas NOBEPXHOCTb,
obpasylolme nosepxHocTei. Tena BpalleHUa: ULMANHAP, KOHYC, YCeYEHHDBIM KOHYC, cdepa, wap. BlanmHoe
pacnonoxeHue chepbl M NJOCKOCTU, KacaTeslbHasA NIOCKOCTb K chepe. M306parkeHne Ten BpalleHna Ha
NJA0CKOCTU. Pa3BépTKa LMAMHAPA U KoHyca. CummeTpua cdepbl 1 Wwapa.

O61BbEM. OcHOBHbIEe cBONCTBA 06bEMOB Ten. Teopema 06 06bEME NPAMOYro/ibHOro Napansienenvnena u
cnencTeus U3 Heé. O6BEM NPAMOIN M HAKNOHHOM NPU3MbI, ULUAMHAPA, NTMPamUabl U KoHyca. O6bém LWwapa u
LLApPOBOro CerMeHTa.

KombuHauuu Ten BpalleHMa U MHOFOrpaHHUKOB. MNpu3ma, BNMcaHHas B ULMAUHAP, ONUCaHHaA OKOJI0
unamHapa. MepeceyeHune chepsbl M Wapa ¢ NA0CKOCTbo. KacaHue wapa v cdepbl NA0CKOCTbI0. NoHATME
MHOTOrpaHHMKa, ONMMCAHHOTO OKOJI0 chepbl, chepbl, BIMCAHHON B MHOTOTPAHHMK WM TENI0 BPALLEHMS.

Mnaowasb NOBEPXHOCTU LUANHAPA, KOHYCA, Naowaab cdepbl 1 eé yacteld. Mogobue B NpocTpaHcTae.
OTHoweHne 06BEMOB, NIoWaAeN NoBepxHOCTeN Nogo6HbIX uryp. NMpeobpasoBaHue NogobUsA, romoTeTUA.
PeweHure 33434 Ha NNOCKOCTU C UCMOJIb30BAHMEM CTEPEOMETPUYECKUX METOL0B.

MocTpoeHne ceYeHNin MHOrOTPaHHMKOB U Te/1 BPALLLEHUSA: ceYeHMaA LMAnHAPA (napannenbHo u
nepneHAMKyNsapHO 0CK), CeYEHMA KOHYCa (MapannenbHoe OCHOBAHMIO U NPOXoasLiee Yepes BepLnHY),
CeyeHun Wwapa, MeTogbl NOCTPOEHUS CEYEHUIA: METO, C1Ie40B, METOA, BHYTPEHHEro NPOEKTUPOBaHUS,
MeTOoZ, NepeHoca CeryLel NN0CKOCTH.

BeKTopr M KOOPAOUHATbI B MPOCTPAHCTBE.

BeKkTopbl B npocTpaHcTBe. Onepauymm Hag, BEeKTOpaMu. BeKTopHoe yMHOXKeHWe BeKTopoB. CBOWCTBa
BEKTOPHOro YMHOKeHuUsA. MpAMOoYro/ibHas cucTeMa KoopAnHaT B NpocTpaHcTBe. KoopanHaTtbl BEKTOpPA.
PasnorkeHue BeKTopa no 6asncy. KoopamMHaTHO-BEKTOPHbIM METOA, NPU peleHnn reomeTpruYeckmnx 3agau.

AsuxeHnasn POCTpaHCTBE.

[ABuxkeHus npocTpaHcTBa. OTobparkeHusa. [BUKEHMA 1 paBeHCTBO puryp. ObLmMe CBOMCTBA ABUKEHWNA,
Buabl ABUNKEHWI: NapanieNibHbli NepeHoc, LeHTPa bHaa CUMMETPUSA, 3epKasibHas CUMMETPUA, NOBOPOT
BOKPYT Npamoit. NMpeobpasoBaHua nogobus. Mpamas u cdepa diinepa.

MpeameTHble pe3ynbTaTbl N0 OTAENbHBIM TeMam yuyebHoro Kypca «FeomeTpus». K koHuy 10 knacca
obyyalowmiica HayumTcs:

CBO6OAHO onepmnpoBaTb OCHOBHbIMU MOHATUAMU CTEPEOMETPUN NPU PELLEHNN 3a4a4 U NpoBeEAEHNN
MmaTeMaTnyecKkmnx paccym,a,eHMﬁ;

NPUMEHATb aKCUMOMbI CTEPEOMETPUN U CNeacTBUA U3 HUX NPUN pelleHnn reoMmeTpu4eCKknx 3aaau,

I-(!'IaCCMd)MLl,VIpOBaTb B3aMMHOE€ pacnosioxXeHne NpAmMbIX B MPOCTPAHCTBE, NAoCKoCTel B NPOCTPAaHCTBE,
npPAMbIX N NAOCKOCTEN B NPOCTPaAHCTBE,

CBO60[J,HO onepmnposBatb NOHATUAMMW, CBA3aHHbIMU C YI/1TaMU B MPOCTPAHCTBE: MeXdy NPpAMbIMU B
NPOCTPAHCTBE, MexXay I'IpﬂMOVI M NTOCKOCTbIO,



CcBOOOAHO onepupoBaTb NOHATUAMM, CBA3AHHBIMU C MHOTOTPAHHMKaMU;

cBO6OAHO pacno3HaBaTb OCHOBHbIE BUAbI MHOTOrPaHHMKOB (MpuU3ma, nMpamuaa, NPSMoYroJibHbI
napannenenuneq, kyb);

KnaccndumumpoBaTb MHOTOrPaHHUKK, BbiIbMpPasa OCHOBaHMA AN1A KnaccuduKkaumu;
cBoboaHO onepupoBaTb NOHATUAMM, CBA3AHHBIMM C CE4EHMEM MHOTOrPAHHWKOB MIOCKOCTbHO;

BbINOJIHATL NapanienbHoe, LeHTPaIbHOE M OPTOrOHAIbHOE NPOEKTUPOBAHNE GUTYyp HA NJIOCKOCTb,
BbINONHATL M300parkeHMa Guryp Ha NAOCKOCTY;

CTPOUTb CEYEHNA MHOTOTPAaHHUKOB Pa3/INYHbIMM METOLaMM, BbINOJIHATL (BbIHOCHbIE) NIOCKME YEPTEXKN U3
PUCYHKOB NPOCTbIX 06 BEMHbIX dUryp: BUL cBEPXY, COOKY, CHU3Y;

BbIYMCNIATD NIOLLAAN NOBEPXHOCTEN MHOTOTPaHHUKOB (MPM3Ma, MMPaMUAa), reOMETPUYECKUX TeN C
npumeHeHnem popmyn;

CBOﬁOLI,HO onepmnpoBaTtb NOHATUAMMN. CUMMETPUNA B NPOCTPAHCTBE, LLEHTP, OCb N MNNTIOCKOCTb CUMMETPUMU,
LLEHTP, OCb U1 NZTIOCKOCTb CMUMMETPUN d)l/ll'ypbl,'

CBOﬁOLI,HO onepmnpoBatb NOHATUAMMU, COOTBETCTBYHOLLMMU BEKTOPAM U KOOPAUHATAM B NPOCTPAHCTBE,;
BbINOJIHATb Ael\/‘ICTBMFI Ha BEKTOpPaMMU,

pewaTb 3a4a41 Ha A0Ka3aTe/IbCTBO MAaTEMATUHECKUX OTHOLUEHWUI U HaxoXOeHne reomeTpnyeckmnx
BE€/INYNH, NPUMEHAA N3BECTHbIE METOAbI NPU pelweHnn maTteMaTn4eCKkMX 3a4a4 NoBbILLEHHOTO U BbICOKOIO
YPOBHA CNNOXKHOCTU;

NPUMEHATb ﬂpOCTEﬁLLIMe nporpammibie cpeacrtea U SN1EKTPOHHO-KOMMYHUKaUNOHHbIE CUCTEMbBI NPU
peweHnn CctepeoMeTpUYeCKUNX 3a4au;

n3B/ieKaTb, Npeobpa3oBbiBaTb M MHTEPNPETMPOBATL MHPOPMALMIO O MPOCTPAHCTBEHHbIX FEOMETPUYECKUX
burypax, NpeacTaBNeHHYIO Ha YepTerKax U PUCYHKaX;

NMPUMEHATb NOJIy4EHHbIE 3HAHNA HA NMPAKTUKE: CPaBHUBATb 1 aHA/IN3NPOBATb pea/ibHblE CUTYAU NN,
NPUMEHATb N3y4YeHHbIe NOHATUA B NpouecCce NONCKa pelweHnA maTemMaTn4eckn Cd)OpMynMpOBaHHOVI
I'IpOGI'IeMbI, MO4ennpoBaTb peasibHble CUTYALLUN Ha A3bIKE TEOMETPUNN, UCCNeJ0oBaTb NOCTPOEHHbIE MOAENN
C UCNO/ZIb30BaHNEM reoOMeTPU4eCKnxX NOHATUMN U TEeopem, annapata aJ'II'E6pr, pewaTtb NnpakThyeckme
3a4a4K, CBA3aHHbIE C HaXoXAeHNEM reoOMeTpnN4YeCKNUX BEJIMHNH,

MMEeTb NpeacTaBaeHnA 06 OCHOBHbIX 3Tanax Pa3BUTUA TEOMETPUN KaK COCTaBHOM YacTn dDYHAaMeHTa
Pa3BUTUA TEXHONOTUMNA.

MpeameTHble pe3ynbTaThl N0 OTAEAbHBIM TEMaM y4ebHoro Kypca «feomeTpua». K koHuy 11 knacca
obyyaloWwminica HayumTcs:

CBO60/.'J,HO onepmnposBatb NOHATUAMMW, CBA3aHHbIMU C LI,M}'IMHApM‘-IeCKOVI, KOHWYECKOM U cd)epmqecr(oﬁ
NOBEPXHOCTAMMU, 06BACHATL CNocobbl nonyyeHuaA,;



onepupoBaTb NOHATUAMM, CBA3AHHbIMM C TENaMU BPALLEHUA: LMANHAPOM, KOHYCOM, chepoit 1 Wwapom;

pacno3sHaBaTb Tesa BpalleHus (LMANHAP, KOHYC, cdhepa 1 Wap) U 06BACHATL CNOCO6bI NOYYeHUs Ten
BpalLeHus;

KnaccduumMpoBaTh B3aMMHOE PacrosioKeHne chepbl U NI0CKOCTH;

BbIYUCNIATL BE/IMYMHBI 3/IEMEHTOB MHOTOFPAHHUKOB W TEJ BpaLLeHus, 06 bEMbI U NIOWAAMN NOBEPXHOCTEN
MHOTOrPaHHWKOB U Te/ BPaLLLEHUS, TEOMETPUYECKUX TeN C NPUMeEHeHuem Gopmyn;

cBob6oaHO onepmnpoBaTb NOHATUAMM, CBA3AHHBIMM C KOMBUHALMAMM Te BPALLEHWUA U MHOFOrPaHHMKOB:
MHOTOrpaHHUK, BNMCAHHbIN B cdepy M onucaHHbI okono chepbl, chepa, BAMcaHHasA B MHOTOTPAHHUK UK
TeN0 BpaLLeHus;

BbIYMCAATb COOTHOLLEHUA MEXKAY NAOLWAAAMM NoBEpPXHOCTEN N 06 bEMaMn NOZOOHbIX Ten;

n306paxkaTb M3ydaemble GUTypbl, BbIMOAHATb (BbIHOCHbLIE) MOCKME YEPTEXKMU U3 PUCYHKOB NPOCTbIX
06bEMHBIX GUTyp: BUA, CBEPXY, COOKY, CHU3Y, CTPOUTL CEYEHUA Te BPaLLEHWS;

n3BJIeKaTb, UHTEPNPETUPOBATL M NPeobpPa3oBbIBaTb MHPOPMALMIO O MPOCTPAHCTBEHHbLIX FEOMETPUYECKUX
burypax, npeacTaBNeHHYIO Ha YepTeXKax U PUCYHKAX;

CBO60AHO onepunpoBaTb NOHATUEM BEKTOP B MPOCTPAHCTBE,
BbINOJZIHATb Onepauunn Hag BEKTOPaMH,
3a4aBaTb N/IOCKOCTb YPaBHEHUNEM B ,u,eKapTosoﬁ cncreme KoopaguHart,

pewaTb reomeTpnyeckme 3agaydm Ha BblHUCNEHNE YINOB MeXay NpAMbIMU U NNTIOCKOCTAMM, BblHUC/IEHUNE
paCCTOﬂHMl\a OT TOYKM OO0 NNOCKOCTU, B LENIOM, Ha NTPUMEHEHNE BEKTOPHO-KOOPANHATHOIO MeTOoda nNpmn
peweHnn;

cB060AHO ONepMpoBaTb NOHATUAMM, CBA3AHHBIMU C AIBUKEHMEM B NPOCTPAHCTBE, 3HaTb CBOCTBA
OBUXKEHUN;

BbIMONHATL N306PaKEHNA MHOTOrPAHHMKOM M Te/ BPALLLEHWA NPU NapaanesbHOM NepeHoce, LeHTPaIbHOM
CUMMETPUMU, 3EPKANbHON CUMMETPUM, NPU NOBOPOTE BOKPYT NpAMON, NpeobpasoBaHua nogobus;

CTPOWTb CEYEHMSA MHOTOTPAHHMKOB U Te/ BPALLLEHUA: CeYEHUA UMAMHAPA (NapannenbHo U
nepneHAMKYNapHO 0CK), CeYEHMA KOHYCa (NapannenbHoe OCHOBAHMIO U NPoXogsliee Yepes BepLwnHY),
ceyeHun wapa;

MCNoNb30BaTb METOAbI NOCTPOEHUA CeYEeHU: meTon cnenos, METOA BHYTPEHHETNO NPOEKTUPOBAHNA, METO/,
nepeHoca CeKyU.LeVI N/IOCKOCTH,

AOKa3blBaTb reoMeTpnvecKkmne yTeepXaeHumsa;

NPUMEHATb reomeTpunveckmne d)aKTbI ANnA peweHna ctepeomMeTpunuy4ecknx 3aday, npeanonaratowmx
HECKO/IbKO Waros peweHuna, ecam ycnosma npuMmeHeHUA 3a4aHbl B ABHOM M HEABHOM cbopme;



pelwaTb 331341 Ha A0Ka3aTe/IbCTBO MaTEMATUUYECKUX OTHOLIEHUM U HaXOXAeHUe reoOMeTpUYecKux
BEe/INYNH;

NPUMEHSATb NPOrPaMMHbIE CPEACTBA U SNEKTPOHHO-KOMMYHUKALMOHHbIE CUCTEMbI NPU PeLLEHUN
CTEepeoMeTPUYECKNX 334aVY;

NPUMEHSATb NOJIy4EeHHble 3HAHWUA Ha NPAKTUKe: CPaBHUBATb, aHAIM3MPOBaTb U OLEHMBATb peasibHble
CUTYaUMK, MPUMEHSATb U3YYEHHbIE MOHATUS, TEOPEMbI, CBOICTBA B MPOLLECCE NMOUCKA pPeLLeHUns
MaTeMaTMyeckn chopmyIMpoBaHHOM Npobaembl, MOL4ENNPOBATb PeasibHble CUTYaLMN Ha A3blKe
reoMeTpun, nccnenoBaTb NOCTPOEHHbIE MOAENN C UCNO/Ib30BAHNMEM FreOMETPUYECKMX NOHATUIN U TEOPEM,
annapara anrebpbl, pewatb NpakTUYecKue 3a434m1, CBA3AHHbIE C HAXOXKAEHMEM FEOMETPUYECKUX BESIMUNH;

MMETb NpeacTaB/eHma 06 OCHOBHbIX 3Tanax Pa3BUTMUA FrEOMETPUM KaK COCTaBHOM YacTn pyHAaMeHTa
Pa3BUTUA TEXHONOTUA.

depepanbHas paboyan nporpamma y4ebHoro Kypca « BepoAaTHOCTb M CTaTUCTUKAY.
MosAcHMTeNbHas 3anucka.

YuyebHbIl Kypc «BEpoATHOCTb U CTAaTUCTUKA» Yray6AEHHOTO YPOBHSA ABASETCA NPOSO/IKEHMEM U PAa3BUTMEM
OAHOMMEHHOrOo y4ebHOro Kypca yrn1yb61EHHOro YPOBHA Ha YPOBHE cpesHero obuiero obpasoBaHus.
YuyebHbIli Kypc NpeaHasHayYeH 419 GopMUPOBaHUNA Y 0BYYatOLLMXCA CTAaTUCTUYECKOW KybTypbl U
NOHMMaHUS POJIY TEOPUM BEPOATHOCTEN KaK MaTEMATUUYECKOTO MHCTPYMEHTA 411 U3YYeHMUs CyYalHbIX
cobbITHI, BEIMUYUH M NpoLeccoB. Mpu n3yyeHnn Kypca oboralatoTcsa npeacraBaeHns obyyatowmxea o
MeToZax UCCef0BaHNa U3MEHYMBOIO MMPA, PAa3BMBAETCA MOHMMaHWE 3HAYMMOCTU M OBLLHOCTH
MaTeMATUYECKMX METOL,0B NO3HAHMSA KaK HEOTbEM/IEMOM YaCcT! COBPEMEHHOT0 eCTeCTBEHHO-Hay4YHOro
MWPOBO33pPEHUA.

CopeprkaHue yuebHOro Kypca HanpaB/ieHO Ha 3aKpenaeHue 3HaHUI, NOAYYEHHbIX NPU U3y4eHUM Kypca Ha
YpOBHE OCHOBHOTIO 06Lero obpasoBaHus, M Ha Pa3BUTUE NPeACTaBNEHUI O CYYAHbIX BEIMYMHAX U
B3aMMOCBA3AX MEXAY HMMU Ha BaXKHbIX MPUMEPaX, CIOXKETblI KOTOPbIX NOYEPMNHYTbI U3 OKPYKaoLWEro mupa.
B pe3synbTaTe y 06y4atoLmMXCa AOMKHO CHOPMMPOBATLCA NpeacTaBAeHne 0 Hanbosee ynoTpebuTeNbHbIX U
06LWMX MaTeMATUYECKMX MOAENAX, NUCMONb3YEeMbIX A1 ONMCAHWUA aHTPONOMETPUYECKUX U
Aemorpadmyeckmx BENNYMH, NOrPeLHOCTEN B pas/iIyHble PoAa U3MEPEHUAX, AIMTENbHOCTM 6e30TKasHOM
pPaboTbl TEXHWUYECKMX YCTPOMCTB, XapaKTEPUCTUK MACCOBbIX ABIEHUI U NPOLLECCOB B obliecTBe. YYebHbIl
Kypc aBaseTcA 6a3oi AN 0CBOEHMA BEPOATHOCTHO-CTAaTUCTUYECKUX METOL,0B, HEOBXOANMbIX
CNeunanncTamM He TO/IbKO MHMKEHEPHBIX CNELMaNbHOCTEN, HO TaK¥Ke CoLManbHbIX U NMCUXOIOTNYECKMX,
NOCKOJIbKY COBPEMEHHbIE 06LLEeCTBEHHbIE HayYKW B 3HAYMTE/IbHOM Mepe MCMOo/b3YIOT annapaT aHaausa
60/1bWNX AaHHbIX. LleHTpanbHYIo 4acTb y4ebHOro Kypca 3aHMMaeT obcyKaeHue 3aKoHa 6onbLumnx yncen —
byHAAMEHTaNbHOrO 3aKOHa NPMPOAbI, UMEIOLLLErO MaTeEMATUYECKYIO GOpManmnsaLmio.

B COOTBETCTBUM C YKa3aHHbIMM LLENAMM B CTPYKTYpe yuebHOro Kypca «BepoaTHOCTb M CTaTUCTUKA» Ha
yrny61EHHOM YPOBHE BblAENEHbI OCHOBHbIE COAeprKaTebHble MMHUK: «CaydaliHble cobbiTUA K
BEPOATHOCTU» U «CaydyaiiHble BEANYMHbI M 3aKOH BObLINX YMCeny.

MOMMMO OCHOBHBbIX IMHWNI B y4eBHbIM KypC BKAKOYEHbI 31eMEHTbl TeopuM rpadoB U TEOPUN MHOXKECTB,
Heobxoanmble AN NOAHOLLEHHOrO OCBOEHMA MaTepMana AaHHOMO y4ebHOro Kypca U CMeXHbIX
MaTeEMaTUYECKUX y4ebHbIX KypCoB.



CoaeprkaHue AnHUKN «CayyanHble cOBbITUA U BEPOATHOCTUY» CYXKUT OCHOBOM ANA GOpMMpPOBaHMA
npeacTaBAeHUi 0 pacnpeneneHnn BeEPOATHOCTEN MeXAY 3HAYEHUAMM CYHANHbBIX BEANYMH. BaxkHyto YacTb
B 9TOW coAepKaTeNbHOM IMHUN 3aHUMAET U3yYeHNe reOMeTPUYECKOro M GMHOMMWANBHOTO pacnpeaeneHnin
M 3HAKOMCTBO C UX HEMPEPbIBHbIMM aHaN0ramm — NoKasaTe/ibHbIM M HOPMaJibHbIM pacrnpeaeneHUAMM.

TeMbl, CBA3aHHblE C HEMPEPbIBHbIMU CTYYaNHbIMU BEANYMHAMU N pacnpeaeeHUAMN, akLeHTUPYIOT
BHMUMaHMe 0by4YaroLIMXCA Ha ONUCAHUN N U3YUYEHWUM CTYYaNHbIX ABAEHWUI C MOMOLLbIO HENpPEepPbIBHbIX
dyHKUMn. OCHOBHOE BHMMaHMWeE yaenseTcs nokasaTe/ibHoOMy M HOPMaibHOMY pacnpeneneHusam.

B yuebHOM Kypce npenycmaTpuBaeTcs 03HAKOMUTE/IbHOE U3YUYEHUE CBA3U MEXAY CyYalHbIMMU
BE/IMYMHAMM U ONUCAHME STOM CBA3U C MOMOLLbIO KO3bDUUMEHTA KOPPENALMUM U ero BbIBDOPOUYHOTO
aHasora. 3TW 3N1eMeHTbI CoAepKaHNA Pa3BMBalOT TeMy « Anarpammbl paccenmBaHmA», U3YYEHHYIO Ha YPOBHe
OCHOBHOrO 06LLero 06pasoBaHMsA, 1 BO MHOTOM OMNMUPAIOTCA Ha CBEAEHMSA U3 KYPCOB anrebpbl U reoMmeTpumn.

EWwé oauH 3n1eMeHT cofeprKaHus, KOTOPbIN NpeasaraeTca Ha 03HAaKOMUTEIbHOM YPOBHE —
nocaef0BaTe/IbHOCTb C/y4YaliHbIX HE3aBUCUMbIX CODLITUIA, HACTYMAOWMX B €4MHULY BPEMEHM.
O3HaKkom/ieHWe ¢ pacnpeseieHNeM BepOATHOCTEN KOIMYECTBa TakMX COBbITUIA HOCUT Pa3BMBatOLLMIA
XapaKTep W ABASETCA aKTyabHbIM ANa Byaywmnx abUTyprueHTOB, MOCTyNatoLWmMx Ha y4yebHble
CNeunanbHOCTH, CBA3AHHbIE C 06LECTBEHHBIMMU HAaYKaMM, MCUXOIOTUEN U yNIPaBJEHMEM.

Ob6uee YMCNO YACcoB, PEKOMEHA0BAHHBIX A1A U3yYeHUA y4ebHOro Kypca «BepoAaTHOCTb M CTaTUCTUKA» Ha
yrny6neHHom ypoBHe — 68 yacoB: B 10 knacce — 34 yaca (1 yac B Hegento), B 11 knacce — 34 yaca (1 vacs
Heaeno)

CoaeprkaHue obyyeHums B 10 Knacce.

lpad, cBA3HbIN rpad, NyTK B rpade: uuKbl U Lenu. CTeneHb (BaseHTHOCTb) BepLWMHLI. Fpadbl Ha NAOCKOCTW.
JepesbA.

CnyyaiiHble 3KCNePUMEHTbI (OMbITbl) M ClyYaHble COBbITUA. DNemeHTapHble cobbiTMA (Mcxoabl).
BepoATHOCTb cyyaliHoro cobbiTua. BAM30CTb YacTOTbl M BEPOATHOCTU COBbITUIA. CyyaliHble OnbITbl C
PaBHOBO3MOMHbIMU 3/1eMEeHTapPHbIMU COBbITUAMU.

Onepaumn Hag, cobbITUAMU: NepecedeHne, 06beaMHEHNE, MPOTUBOMOIOXKHbIE COBbITMA. [Marpammbl
dnnepa. Popmyna cnoxkeHUs BEPOATHOCTEN.

YcnoBHan BEPOATHOCTb. YMHOXKEHME BepoATHOCTeN. [epeBo cyyaiHoro akcnepMmeHTa. Popmyna nosHom
BeposATHocTU. Dopmyna baieca. HesaBucrMmeblie cobbiTusa.

BUHApPHbIN cAyYaliHbI OnbIT (MCNbITaHKWE), ycnex u Heyaada. HesaBucnmble ucnbitaHusa. Cepus
He3aBUCUMbIX UCMbITAHUI A0 NepBoro ycnexa. NepectaHoBKM U pakTopuran. Y1cno coyeTaHuUi.
TpeyronbHuk MNackans. Popmyna 6MHoma HbloToHa.

CepuA He3aBUCUMbIX UCMbITaHMI BepHynnn. CayyaiHbli BbIGOP M3 KOHEYHOM COBOKYMHOCTM.

CnyvaliHas BenMumHa. PacnpegeneHune seposaTHocTel. [Anarpamma pacnpeaenenva. Onepaunm Hag,
CNyYaHbIMK BEMYMHAMKU. BMHapHas caydaliHaa BeanymHa. MNpumepbl pacnpegeneHuii, B TOM Ymcae
reometpuyeckoe U buHoMmnanbHoe.



CoaeprkaHue obyyeHuma B 11 Knacce.
CoBMecTHOe pacnpeseneHune AByx Cy4anHbIX BEAMYUH. HesaBmcMmble CyYanHble BEANYMHDI.

MaTemaTtuyeckoe oXKuaaHue cay4yaHon BeandmHbl (pacnpegeneHus). Mpumepbl NpUMeEHeHUs
MaTeMaTUYeCKoro oXuaaHus (ctpaxosaHue, notepes). MatemaTuyeckoe oxuaaHne 6MHapHOM Cy4anHOM
BE/NYUHbBI. MaTeEMaTMUYECKOE OXUAAHME CYMMbI CNyYaiHbIX BeMYMH. MaTemaTUYecKoe OXngaHue
reoMeTpUYecKkoro n BUHOMMANbHOIO pacnpeseneHuni.

Oucnepcuns n cTaHZapTHOE OTKAOHEHUE C/TyYaliHOM BeandmHbl (pacnpeaeneHus). Aucnepcua 6uHapHoOM
CNy4yaiHOW BeIMYUHBI. MaTeMaTUYECKOE OXUaaHMe NPOU3BEAEHMA U AUCNEPCUA CYMMbl HE3aBUCUMbIX
CNyYalHbIX BENIMYMH. Jncnepcus u cTaH4apTHOE OTKNOHEHWe BUHOMMANBHOTO pacnpeseneHus. lucnepcua
W CTaHAaPTHOE OTK/IOHEHWE reOMEeTPUYECKOro pacnpeseneHus.

HepaseHcTBO Yebblwésa. Teopema Yebbiwésa. Teopema bepHynnun. 3akoH 6osblumx yncen. BoibopoyHbIn
MeToZ Uccnef0BaHuin. BbibopouHble xapakTepucTukin, OLueHnBaHMe BePOATHOCTM CObbITUA NO
BbIOOPOYHLIM AaHHbLIM. MPOBEPKA NPOCTENLLINX TMMOTE3 C MOMOLLbIO M3YYEHHbIX pacnpeseeHnit.

HenpepbiBHble cyyaliHble BeanUYuHbI. Mpumepbl. PYHKLMA NAOTHOCTU BEPOATHOCTU pacnpesenieHus.
PaBHOMepHOe pacnpegeneHune 1 ero CBOMCTBa. 3a4auu, NPUBOSALLME K NOKa3aTeIbHOMY pacnpeneeHuto.
3agauv, NpuBoSALLME K HOPMasibHOMY pacnpeaeneHunio. PyHKUMA NIOTHOCTM BEPOATHOCTU
NMoOKasaTeNbHOro pacnpeaeneHus, GyHKLMA NAOTHOCTM BEPOATHOCTU HOPMAJIbHOTO pacnpeaeneHus.
®YHKUMA NNOTHOCTU M CBOMCTBA HOPMaJIbHOTO pacnpeaeneHus.

MocnenoBaTeNlbHOCTb OAMHOYHbIX HE3aBUCUMbIX COBLITUI. 3a4a4n, NPUBOAALLME K pacnpeaeneHunto
MNyaccoHa.

KoBapuauus asyx cayyaiiHbix BeanunH. KoadpduumeHT aHenHon Koppenaunn. CoBmecTHble HabtoaeHns
[ABYX BE/IMYMH. BbIBOPOUHbIN KO3 PULMEHT Koppenauun. Pasnmume mexay IMHENHOM CBA3bIO U NPUYNHHO-
CneacTBEeHHOM CBA3bIo. JINHEMHan perpeccus, MeTos HaMMeHbLU X KBa4paToB.

MpegMeTHble pe3yabTaThl MO OTAENbHBIM TeMam y4ebHOro Kypca « BepoAaTHOCTb M cTaTUCTUKa». K KoHuy 10
Knacca obyyatowmiica Hayumrca:

cBobogHO onepmnpoBaTb NOHATUAMM: Fpad, NNOCKMIA rpad, CBA3HbLIN rpad, NyTb B rpade, Lenb, LUK,
AepeBo, CTeneHb BEPLUMHbI, LEPEBO CYYaNHOIO SKCNEPUMEHTA;

cB060OAHO OMNEepMpPOBaTb MOHATUAMM: CYYaANHbIN IKCNEPUMEHT (OMbIT), Cy4YaliHoe cobbITUE, 31eMeHTapHOoe
cNyyaitHoe cobbiTHe (3nemeHTapHbIN UCXOA) ClyYaliHOrO OMbITa, HAXOAMTb BEPOATHOCTU COBbLITUI B OMbITaxX
C PaBHOBO3MOXKHbIMU 3/IEMEHTAPHbIMK COBbITUAMM;

HaxoanTb 1 GopMyInpPoBaTb COBLITUA: NepecedeHne, obbeamnHeHne AaHHbIX CObbITUI, CobbITUE,
NPOTUBOMNO/IOKHOE AaHHOMY, UCMO/Ib30BaTb AMarpammbl Inepa, KOOPAMHATHYIO NPAMYIO A4 pelleHna
3afla4, N01b30BaTLCA GOPMYNOI CNOKEHMA BEPOATHOCTEN ANA BEPOATHOCTEN ABYX U TPEX CAyYalHbIX
cobbITUiA;

onepnposBatb NOHATUAMU: YC/IOBHAA BEPOATHOCTb, YMHOXeHNE BepOHTHOCTeVI, Heé3aBUCMMblE CO6bITVIH,
aepeso cnyanHoro 3KCNepmnmMeHTa, HaxXxo4nTb BEPOATHOCTH cobbITUiM C NOMOLLbIO NpaBnia YMHOXeEHUA,



AepeBa Cy4anHOro onbiTa, UCNO/Ib30BaTb GOPMYNY NOAHON BEPOATHOCTM, dopmyny balieca npu peweHnm
3aja4, onpeaensaTb HE3aBUCMMOCTb COBbITUIN MO Gopmyne U NO OpraHM3aLMM CAYHANHOTO SKCNEPUMEHTA;

NPUMEHSATb U3y4YeHHble KOMBMHATOPHbIE POoPMY/bl A5 NEPEUYNCNEHNA 3TIEMEHTOB MHOXKECTB,
3/IeMEeHTapPHbIX COObITUI CTY4aNMHOrO ONbiTa, PELLEHUA 3a4a4 N0 TEOPUN BEPOATHOCTEN;

c80604HO onNepmnpoBaTb NOHATUAMMW: BUHAPHBIN CIYYaNHbIN ONbIT (MCMbITaHME), yCnex U Heyaada,
He3aBMCUMbIe UCMbITaHWUSA, CePUSA UCMbITAHMUN, HAXOAUTb BEPOATHOCTU CODOLITUI: B CEPUMN UCTIbITAaHWUI 40
nepBoro ycrnexa, B CEpUN UCbITaHU bepHynan, B onbiTe, CBA3aHHOM CO C/ly4aMHbIM BbiIbOpom M3
KOHEYHOI COBOKYMHOCTY;

cB060OAHO OMNepMpoBaTh MOHATUAMM: ClyYaliHasA BeAWYMHA, pacnpesenieHne BepOATHOCTEN, Anarpamma
pacnpegeneHus, 6BUHapPHasA cayYaiHan BeJMYMHa, reomeTpuyeckoe, bBUHOMMaNbHOE pacnpeseneHue.

112.9.5. NpeameTHble pe3yabTaTbl NO OTAENbHbIM TEMAM y4ebHOro Kypca «BepoAaTHOCTb M cTaTUCTMKa». K
KOoHLYy 11 Knacca obyyarowmiica HayumnTCa:

onepunpoBaTtb NOHATUAMU. COBMECTHOE pacnpeaeneHune AByx Cﬂy‘-laﬁHbIX BE€/IMYUNH, NCNONb30BaTb Ta6J'IVILI,y
COBMECTHOTIO pacnpeaeneHna asyx Cﬂy‘-laﬁHbIX BE€NNYUH ONA BblAeNEHNA pacnpeneneHuna Ka)KAOﬁ
Be€/In4NHbI, onpeageneHna HesaBMCMMOCTH Cﬂy‘-laﬁHbIX BE€NINYUH;

CBO60AHO onepmnpoBaTtb NOHATUEM MATEMATUYECKOTIO OXNOaHNA cnyqaﬁHoﬁ BE/INYUHDI (pacnpe,u,eneHMﬂ),
NPUMEHATb CBOWMCTBA MaTeMaTUYECKOro OXUAaHUA NPU pelleHnn 3a4a4, BbIYUCNIATb MaTeMaTU4eCKoe
OXungaHue 6MHOMMaNbLHOrO U reomeTpuyeckoro pacnpe,u,eneHMﬁ;

CBO60AHO onepunpoBaTtb NOHATUAMWM: ANCNEepPCUA, CTaHAAPTHOE OTK/IOHEHUE Cl'Iy‘-IBlZHOVI BE€/INYUHBI,
NPUMEHATb CBOWCTBA ancnepcunn cnyqaﬁHoﬁ BE€NINYUHDI (pacnpe,u,eneHMﬂ) npu peweHnn 3agad, BblIMNCNATb
ANCNepcnto " CTaHOaApPTHOE OTK/IOHEHWE TEOMETPUNYECKOTO U H6MHOMMANBHOTO pacnpe,qeneHMﬁ;

BbIYUCNIATb Bbl60p0‘-IHbIe XapaKTePUCTUKK No ,D,aHHOﬁ Bbl60pKe N OUEHNBATb XapPaAKTEPUCTUKHN reHepaanof/‘l
COBOKYMHOCTU OaHHbIX MO Bbl60p0‘-IHbIM XapPaKTePUCTUKaM. OueHuBaTtb BEPOATHOCTU CobbITUIA U npoBeEpPATL
ﬂpOCTEVILUMe CTaTUCTUYECKHMNE TUNOTE3bI, MOJ/Ib3YACb N3Yy4HEHHbIMW pacnpegeneHnAmMm.

TEMATUYECKOE NNAHNPOBAHUE

10 KNACC
Konuuecrso yacos
Ne n/n HaumeHoBaHue pasaenos v Tem nporpammbl
Bcero
1 BBeneHMe B cTepeomeTputo 10
5 MpAmMble 1 NNOCKOCTU B NpOCTpaHcTBe. MNapannenbHoCTb 1
NPAMbIX U NAOCKOCTEN




3 MepneHANKYNAPHOCTb NPSMbIX U NJIOCKOCTEN 12
4 Yrabl mexay npAMbIMU U NAOCKOCTAMM 10
5 MHororpaHHuKm 11
6 O6BEMbI MHOTOrPaHHUKOB 9
7 MNosTOpeHue: ceyeHuna, paccTOAHUA U YIabl 4
OBLLEE KONTMYECTBO YACOB MO NMPOrPAMME 68
11 KNACC

Konunuyecrso yacos
Ne n/n HanmeHoBaHue pa3aenos v Tem nporpammbl

Bcero
1 Tena BpalLeHuA 12
2 O61béMmbI Ten 5
3 BeKTopbl 1 KOOPAUHATLI B NPOCTPAHCTBE 10
4 MNoBTOpeHUe, 0606LEeHME, CUCTEMATM3IAUMUA 3HAHWUI 7
OBLLEEE KOJTMYECTBO YACOB MO NMPOrPAMME 34

NOYPOYHOE NJTIAHUPOBAHUE

10 KNTIACC
Konnuectso yacos
Ne n/n Tema ypoka
Bcero
OCHOBHbIe NOHATUA CTEPEOMETPUM: TOUKA, NPAMaH,
1 MAOCKOCTb, MPOCTPAHCTBO. MpaBuna n3obpaxeHus Ha 1
PUCYHKaXx: n306paxeHua NJIoCKocTel, napaniesbHbIx
NPAMbIX (OTPE3KOB), cepenHbl OTPe3Ka
5 MoHATMA: NepeceKaloLLmMecs NA0CKOCTH, NepeceKatoLLmecs 1

npAamaa " NJ10CKOCTb




MoHATUA: NepeceKatoLLmMeca NJI0CKOCTH, MepeceKkatowmecs

3
NPAMas 1 NJOCKOCTb
3HAKOMCTBO C MHOTOrpaHHWKaMM, n3obpaxkeHue

4 MHOTOrpaHHNKOB Ha PUCYHKaX, Ha MPOEKLMOHHbIX
yepTexKax

5 HauyanbHble cBeAeHUA 0 Kybe n nnpamunae, nx PasBeéPTKU U
mogenn. CeyeHnAa MHOrorpaHHUKOB

6 HayanbHble cBegeHUs o0 Kybe 1 nupamunge, Ux pasBepTKU U
mogenn. Ce4eHnAa MHOrorpaHHUKOB
MoHATMEe 06 aKcMoMaTUYECKOM MOCTPOEHUM

7 CTepeomMeTpumn: aKCMOMbI CTEPEOMETPUN U CNeACTBMA U3
HUX
MoHATMEe 06 aKcMoMaTUYECKOM MOCTPOEHUM

8 CTepeomMeTpUmn: aKCMOMbI CTEPEOMETPUN U CNeaCTBMA U3
HUX
MoHATHE 06 aKCMOMaTUYECKOM MOCTPOEHUU

9 CTepeomMeTpUmn: aKCMOMbI CTEPEOMETPUN U CNeACTBMA U3
HUX
MoHATMEe 06 aKcMoMaTUYECKOM MOCTPOEHUU

10 CTepeoMeTPUMN: AaKCMOMbI CTEPEOMETPUN U CNeACTBMA U3
HUX
B3anMmHOe pacnosioxKeHne NpAMbIX B MPOCTPAHCTBE:

11 nepeceKkatowmeca, napannesbHble U CKpelmsatoLwmeca
npAmble
MapannenbHOCTb NPAMbIX M NAOCKOCTEN B NPOCTPAHCTBE:

12 napannesibHble NpAMble B NPOCTPAHCTBE; NApPANNeNbHOCTb
TPEX NPAMBbIX

13 MapannenbHOCTb NPAMbIX M NAOCKOCTEN B NPOCTPAHCTBE:
MapannenbHOCTb NPSAMON U NIOCKOCTH

14 Yrnbl C COHaNpPaBAEHHbIMM CTOPOHAMM

15 Yron mexay npAmMbIMM B NPOCTPaAHCTBE

16 Yron mexay npambiMU B NPOCTPAHCTBE




17 MapannenbHOCTb NJOCKOCTEN: NapaiesibHble NOCKOCTH

18 CsoicTBa napasisieNibHbIX NJI0CKOCTEN

19 MpocTenmne NPocTpaHCTBEHHbIE GUTYPbl HA NMIOCKOCTU:
TeTpasap, Kyb, napannenenunes,

20 MocTpoeHme ceyeHum

21 MocTpoeHue ceyeHni

27 KoHTposibHas paboTa no Teme "Mpamble 1 NN1OCKOCTH B
npocTtpaHcTae. MNapannenbHoCcTb NPSMbIX M NAOCKOCTER"

’3 MepneHAMKYAAPHOCTb NPAMOWN U NAOCKOCTU:
neprneHANKyIAPHbIE NPAMble B MPOCTPAHCTBE

24 MpAamble napannenbHbie N NepneHguKynsapHble K
NJI0CKOCTH

25 MpAamble napannenbHbie 1 NepneHguKynsapHble K
MJI0CKOCTU

26 Mpu3HaK nepneHaAnKyAAPHOCTM NPAMOI U NNOCKOCTH

27 Mpu3HaK nepneHaANKyAAPHOCTM NPAMOM U NIOCKOCTU

28 Teopema o NpsiMoii NepneHaMUKYAAPHOM NAOCKOCTH

29 Teopema o NpsiMmoii NepneHaMKYAAPHOM NAOCKOCTH

30 Teopema o NpsiMmoii NepneHaMUKYAAPHOM NAOCKOCTH

31 MepneHAVKYNAP M HAKNOHHbIE: PACCTOAHME OT TOYKM [0
NAOCKOCTU, PACCTOAHME OT MPAMON [0 NJOCKOCTU

32 MepneHAVKYNAP M HAKNOHHbIE: PACCTOAHME OT TOYKM A0
MAOCKOCTU, PAaCcCTOAHUE OT MPAMOWN A0 MIOCKOCTH

33 MepneHAVKYNAP M HAKNOHHbIE: PACCTOAHME OT TOYKM A0
NAOCKOCTU, PAaCcCTOAHUE OT MPAMOWN A0 MIOCKOCTH

34 MepneHAVKYNAP M HAKNOHHbIE: PACCTOAHME OT TOYKM A0
NAOCKOCTU, PAacCTOAHUE OT MPAMOWN A0 NIOCKOCTH

35 Yrnbl B IPOCTPaAHCTBE: YIroN MeXKAY NPAMOM U MNIOCKOCTbIO




36 [BYyrpaHHbIi yron, AMHERHbIM Yron ABYIrPAaHHOrO Yrna

37 [BYrpaHHbIN Yro/, IMHENHbI Yroa ABYrpPaHHOro yria

38 MepneHANKYAAPHOCTb NAOCKOCTEN: NPU3HaK
nepneHANKYNAPHOCTM A4BYX NNOCKOCTEM

39 MepneHANKYAAPHOCTb NAOCKOCTEN: NPU3HaK
nepneHANKYNAPHOCTM ABYX NNOCKOCTEM

40 MepneHANKYAAPHOCTb NAOCKOCTEN: NPU3HaK
nepneHANKYNAPHOCTM ABYX NNOCKOCTEM

41 Teopema o Tpéx nepneHAUKynApax

42 Teopema o TpEX NnepneHAnKynApax

43 Teopema o TpEX nepneHANKynApax
KoHTponbHasa paboTa no Temam "MepneHANKYNAPHOCTb

44 NPAMbIX U NaockocTen" n "Yrabl mexay npambiMu 1
naockoctamn"
lMoHATWME MHOrorpaHHMKa, OCHOBHbIE 3/1EMEHTbI

45 MHOTOrpaHHWKa, BbIMyK/ble N HEBbIMYK/ble
MHOTOrpaHHWKK; pa3BEpPTKA MHOFOrpaHHMKa
Mpu3ma: n-yronbHaaA NpM3ma; rpaHn M OCHOBAHWA NPU3MbI;

46 NPAMas 1 HaKAOHHas NpM3Mbl; GoKoBaA M NoaHas
NOBEPXHOCTb MPU3MbI

47 Mapannenenuneps, NPAMOYro/ibHbIN Napannenenunes u ero
CBOWCTBA
Mupamnpa: n-yronbHas NnMpammaa, rpaHu M OCHOBaHMe

48 nMpamnabl; 6oKOBas M NOHaA NOBEPXHOCTb NUPaMUAbI;
npaBW/bHaA M yceYEHHaA NnMpamuga
MpaBuAbHbIE MHOFOFPAHHMKN: MOHATUE NPaBUIBHOIO

49 MHOrOrpaHHWKa; NpaBuMabHAA NPU3Ma U NPaBuJbHasA
nMpamuaa; NpaBuabHasA TPEYroibHaA NMpammnaa u
NpPaBWbHbIN TETPasAp; Kyo

50 MpepcrasneHne o NPaBUAbHbBIX MHOFOFPaHHMKaX: OKTasap,

[0AeKasap U nKocasap.




CMmeTpumA B MPOCTPAHCTBE: CUMMETPUA OTHOCUTE/IbHO
TOYKM, MPAMOW, MNNOCKOCTU. DIEMEHTbI CUMMETPUN B

51
nupamugax, napasanenenunenax, npasuUabHbIX
MHOTOrpaHHMKaXx

52 BbluncneHne aneMeHTOB MHOTOTPaHHMKOB: pébpa,
ANaroHanu, yribl
Mnowasnb 60KOBOM NOBEPXHOCTU M NONHOM NOBEPXHOCTH

53 NPAMOI NPU3MbI, NOLAAb OCHOBaHMWIA, Teopema o
60KOBOI NOBEPXHOCTM NPAMOWN NPU3MbI
Mnowasnb 60KOBOM NOBEPXHOCTU N MOBEPXHOCTU

54 npaBUIbHOM NMPaMuabl, TeEopema o naowaamn 6okosomn
NMOBEPXHOCTU YCEYEHHOM NMpammabl

55 KoHTponbHas paboTa no Teme "MHororpaHHuKn"

56 MoHATMe 06 06BEME

57 O6bEM NMpamugbl

58 O6bEM NMpamugbl

59 O6bEM Nupamugbl

60 O6bEM NMpamugbl

61 O6bEM npusmbl

62 O6bEM npusmbl

63 O6bEM npusmbl

64 KoHTponbHan paboTa no Teme "O6bEMbI MHOFOrpPaHHMKOB"

65 MosTopeHne, 0606LWEeHNE CUCTEMATU3ALMA SHAHWUNA.
MocTpoeHne ceveHnin B MHOTOrpaHHUKe
MosTopeHUe, 0606LWEeHNE CUCTEMATU3ALMA SHAHWUNA.

66 BblunceHWe pacCTOAHMMI: MeXAay ABYMS TOYKaMM, OT TOUKM
40 NPSIMOW, OT TOYKM [0 NJIOCKOCTH, MeXAY
CKPEeLUMBAOLMMMNCA NPAMbIMU

67 NToroBas KOHTpPO/IbHaA paboTa




MNMoBTopeHue, 0606LEeHME CUMCTEMATU3AUMA 3HAHUNA.
BbluncneHme yrnos: mexay CKpewmBaowmmMmmca NpAMbIMU,

68 1
MeXKay NPAMOM M NAOCKOCTbIO, ABYrPaHHbIX Yr/10B, YI/10B
MeX Ay NI0CKOCTAMM
OBLLEE KOJIMYECTBO YACOB MO NPOrPAMME 68
11 KNIACC
Konunuecrso 4yacos
Ne n/n Tema ypoKa
Bcero
1 Cdepa v wap: ueHTp, paguyc, AuameTp; naowaab 1
NnoBepXHOCTU chepbl
5 B3aMmHoe pacnonoxkeHune chepbl U NAOCKOCTH; 1
KacaTesibHas NJ0CKOCTb K chepe; naowanb chepbl
3 N306parkeHne cdepsbl, Wapa Ha NaockocTn. CeyeHus 1
Wwapa
UnnuHapuyeckas noBepxHocTb, 0bpasytowme
4 UMAUHOPUYECKOM NOBEPXHOCTU, OCb LUIMHAPUYECKOM 1
NOBEPXHOCTU
UnnmHap: ocHoBaHWs U 6OKOBas NOBEPXHOCTb,
5 obpasytoLwan 1 ocb; naowanb 60KoBOM U NOAHON 1
NOBEPXHOCTU
N306parkeHne umMamMHApa Ha NNOCKOCTU. Pa3BEpTKa
6 umnuHapa. CeyeHus umMnmMHApPa (NNOCKOCTbIO, 1
napannenbHon UaM nepneHauKyAapHOM ocu LMANHAPA)
7 KoHunyeckasa noBepxHOCTb, 06pasytowpme KOHUYECKOM 1
NOBEPXHOCTU, OCb 1 BEPLUMHA KOHNYECKOMN MOBEPXHOCTH
g KoHyc: ocHoBaHMWe u BepliMHa, 06pasyioLLas 1 ochb; 1
naowanb 60KOBOM 1 MNOHOM NOBEPXHOCTU
9 YceuéHHbI KOHYC: 06pasytoLLMe U BbICOTa; OCHOBAHUA U 1
H60KoBan NOBEPXHOCTb
10 MN306parkeHne KoHyca Ha NI0CKOCTU. Pa3BEpTKa KoHyca. 1

CeyveHus KoHyca (N10CKOCTbI0, NapanneibHoM




OCHOBaHMIO, N NJIOCKOCTLIO, NPOXOAALLeN Yepes

BEPLUNHY)

11 KombuHauua Ten BpalLeHma M MHOrorpaHHWKOB

1 MHOrorpaHHUK, onmMcaHHbIN 0Ko0 cdepbl; chepa,
BMMCAHHAA B MHOTOrPaHHMK WAW B TeJI0 BPaLLEHMA

13 MoHATMe 06 06béme. OCHOBHbIE CBOMCTBA O6BEMOB TeN

14 O6béM LMANHAPA, KOHYCa

15 O6bém Wwapa v naowagb coepol

16 MopobHble Tena B NpocTpaHcTee. COOTHOLIEHMA MeXay
naowaaamm noBepxHocten, o6bEMamm Nogo6HbIX Ten

17 KoHTponbHas paboTa no Temam "Tena BpaweHusa' un
"O6bembl TEN"

18 BeKTOp Ha NJI0CKOCTU U B MPOCTPAHCTBE

19 CnoxeHue 1 BblYUTaHNE BEKTOPOB

20 YMHOXeHune BeKTopa Ha Yncno

2 Pa3snoxkeHune BeKTOpa No TPEM HEKOMMNAHAPHBIM
BeKTOpam. MpaBuao napannenenunesa

22 PeweHwne 3aga4, CBA3AHHbIX C NPUMEHEHNEM NPaBUA
OENCTBUIM C BEKTOpPamM
MpAmMOyrosibHaa cucTtema KOOPAUHAT B NPOCTPAHCTBE.

23 KoopamuHatel BekTOpa. MpocTeliwme 3agaum 8
KoopAMHaTax

24 Yron mexay Bektopamu. CKkanAapHoe npovssegeHune
BEKTOPOB

25 BbluMcneHue yrnos mexay npAambIMU U NJAOCKOCTAMM

26 KoopanHaTHO-BEKTOPHbIA METOZ NPU peLLEHUN
reomeTpuyecKkux 3agau

27 KoHTposbHan paboTa no Teme "BeKTOpbl U KOOPAUHATbI B

npoctpaHcree"




MNMoBTopeHune, 0606LEeHME U cUCTEMATU3AUMNA 3HAHUN.

28 OcHOBHble purypsbl, GakTbl, TEOPEMbI Kypca 1
NAaHUMETPUN
MNMosTopeHue, 0606LeHME U cUCTEMATU3ALMUA 3HAHUN.

29 OcHOBHble purypsbl, GpaKTbl, TEOPEMbI Kypca 1
NAaHUMETPUN

30 MNoBTOpEeHUe, 0606LLEHNE N CUCTEMATU3ALLMA 3HAHUN. 1
3afaum NNaHUMETPUN N METOAbl UX peLleHns

31 MNoBTOpeHUe, 0606LLEHNE N CUCTEMATU3ALLMA 3HAHUN. 1
3afaum NNaHUMETPUN N METOAbl UX peLleHns
MNoBTOpeHUe, 0606LEHNE N CUCTEMATU3ALLUA SHAHUN.

32 OcHoBHble durypol, GakTbl, TEOPEMbI Kypca 1
cTepeomeTpum

33 NToroBas KOHTPO/IbHaA paboTa 1

34 MNoBTOpeHUe, 0606LEHNE N CUCTEMATUIALMNA 3HAHUN 1

OBLLEE KONTMYECTBO YACOB MO NMPOrPAMME 34




KNACC

Yucna u BblunMcneHUA

OnepupoBaTb NOHATUAMMW: pPaLMOHaNbHOE N AeNCTBUTENbHOE YMCI0, OBbIKHOBEHHAA U AecATUYHas
Apobb, NPOLEHTDI.

BbinonHATL apudmeTMyeckme onepaumm ¢ paumMoHa bHbIMU U AEACTBUTE/IbHbIMU YUC/TaMU.

BbINOAHATE NPUBAUMKEHHDbIE BIMMCAEHUSA, UICNOb3YA NPABUAA OKPYINEHUA, AeNaTb NPUKUAKY U OLEHKY
pesynbTaTa BblYMCAEHWA.

Ol'lepVIpOBaTb NOHATUAMMU: CTENEHDb C UeN1biM NOoKa3aTe/sieM; CTaHAapPTHaA d)OpMa 3anucu
Ll,el‘/JICTBVITefIbHOFO YnUCna, KOpPeHb HaTypaanoﬁ CcTeneHun; NCNoa1b3oBaTb NOAXO4ALLYHO d)opmy 3anuncu
Ll,el‘/JICTBVITe]'IbeIX yucen ana peweHnAa NnpakTu4eCKknX 3agay n npencraBieHmnAa gaHHbIX.

OneprpoBaTb MOHATUAMM: CUHYC, KOCUHYC W TaHTEHC NPOW3BOJ/IBHOTO YI/1a; MCNO/Ib30BaTb 3aMMUCh
NPOM3BOJILHOIO yraa Yyepes obpaTHble TPUrOHOMETPUYECKME PYHKLUMN.

YpaBHEHMA U HepaBeHCTBaA

OI'IGpMpOBaTb NOHATUAMMU: TOXKAECTBO, YpaBHEHUE, HEPABEHCTBO, UeNoe, paulnoHabHOE,
nppaLMoHaibHOE ypaBHEHWE, HEPABEHCTBO; TOUTOHOMETPUYECKOE YPaBHEHUE;

BbINO/HATL NPeobpa3oBaHUA TPUFOHOMETPUYECKUX BbIPaXKEHWIA U pellaTb TPUFOHOMETPUYECKME
YPaBHEHMUS.

BbinoaHATL npeo6pasoBaHMﬂ uenbix, payunoHaNbHbIX U PPAUNOHAIbHbBIX Bblpa)KeHVIVI 1 pewaTb
OCHOBHbI€ TUnbl LenbiX, palMoHaIbHbIX N NPPAUNOHA/IbHbBIX ypaBHEHMVI N HEPaBEHCTB.

MPUMEHATb YPaBHEHWNA M HEPABEHCTBA A/1A PELEHNA MaTeMaTUYECKMX 33434 M 33434 U3 PasInyHbIX
obnacten HayKun 1 peasibHOM }KU3HW.

MogenmpoBaTb peasibHble CUTYyaUuK Ha A3biKe anrebpbl, COCTAaBAATL BbipaXKeHWs, ypaBHEHWS,
HepaBeHCTBA NO YC/I0BMIO 3aa4M, UCCNEL0BaTb NOCTPOEHHbIE MOAENN C UCMONb30BaHNEM annapaTa
anrebpol.

®DYyHKUMM U rpadukn

OnepupoBaTb NOHATUAMM: PYHKLMA, cCNOcobbl 3a8aHNA GYHKLMM, 061aCTb ONpeaeeHns U MHOXKECTBO
3Ha4YeHu dyHKuuK, rpadmk GyHKLMK, B3aUMHO obpaTHble GyHKUUK.

OneprpoBaTb MOHATUAMM: YETHOCTb U HEYETHOCTb QYHKLMK, HYAU GYHKLMK, NPOMENKYTKM
3HAKOMOCTOAHCTBA.

Ncnonb3oBaTb rpadmkn GyHKLMIN ANA pelleHUA YpaBHEHUNA.

CTpouTb 1 UnTaTb rpadMKN AMHENHON GYHKLUKN, KBAAPATUUYHOM QYHKUMM, CTENEHHON PYHKLMN C LEeNbIM
rnokasaTenem.



Ncnonb3oBaTb rpadmku GyHKLUIM AN1A nccneaoBaHUA NPOLLECCOB M 3aBUCMMOCTEN NPU peLleHnmn 3a4au
M3 APYrux y4ebHbIX NpeamMeToB U peasibHOM KU3HK; BblipaxKaTb GopmMmyiammn 3aBUCUMOCTU MeKAay
BE/INYMHAMM.

Hauana matemaTuueckoro aHaamsa
OnepupoBaTb NOHATUAMM: MOCAEA0BATE/IbHOCTb, apudPMeTMUECcKasa U reoMeTpUYecKas Nporpeccun.

OnepupoBaTb NOHATUAMMU: HECKOHEYHO ybbiBaloLan reomeTpuyeckas nporpeccus, Ccymma 6ecKkoHeyHo
yObIBalOLLEN FTEOMETPUYECKON MPOrPeCcCcUn.

3apasaTtb NocnenoBaTe/IbHOCTHU Pa3IMYHbIMU cnocobamu.

Mcnonb3oBaTh CBOWCTBA NOCNEA0BATEbHOCTEN U NPOrPeccuii ANA pelleHmns peasbHbixX 3a4a4
NPUKAAAHOro XapakTepa.

MHo»KecTBa 1 I0rnKa
OnepupoBaTb NOHATUAMU: MHOXKECTBO, ONepaLmn HaL MHOXKECTBaMU.

Mcnonb3oBaTb TEOPETUKO-MHOKECTBEHHbIM annapart AJ/1sa ONucaHunsa peasibHbIX MPOLLECCOB U ABEHUN,
npwv peLleHnn 3a4a4 us apyrux yuebHbix npegmeTos.

OI'IGpMpOBaTb NOHATUAMU: onpeaeneHne, Teopema, cneacreme, 4OKa3aTesibCTBoO.

11 KNACC

Yucna n sbluncneHus

OﬂepMpOBaTb NOHATUAMMWU: HATypPaZibHOE, Uenoe Yncno,; NCNosib3oBaTb NPU3HAKN ENTNMOCTU LENIbIX
4Yncen, pasnoxeHme 4ncna Ha NpocTble MHOXUTENTN ONA PeELEHNA 3a4a4.

OnepurpoBaTh NOHATMEM: CTEMEHDb C PaLMOHA/IbHbIM MOKa3aTeiem.
OneprpoBaTb NOHATUAMM: Norapudm YUcna, LECATUYHbIE U HATypasibHble IOrapUPMbI.
YpaBHeHUA U HEPaBEHCTBa

MNpumeHATL CBOWCTBA CTEMNEHMU AanAa I'Ip606pa3OBaHMH Bblpa)KEHMVI; onepunpoBatb NOHATUNAMMU:
NOKa3aTe/IibHOE ypaBHEHNE U HEPABEHCTBO, pellaTb OCHOBHbIE TUMbl MOKA3aTe/IbHbIX ypaBHEHMVI n
HEepaBEeHCTB.

BbINOMHATL NPeobpa3oBaHUA BblpaXKeHWUI, COAEPKALUMX OrapudMbl; ONepPUpPoBaTb NOHATUAMM:
norapndmmuyeckoe ypaBHeHWE U HEPABEHCTBO; peLlaTb OCHOBHbIE TUMbl I0rapUOMUUYECKUX YPAaBHEHWI 1
HEepaBEeHCTB.

HaxoauTtb peweHun I'IpOCTEﬁUJMX TPUTOHOMETPUYECKUX HEPABEHCTB.



OnepnpoBaTb NOHATUAMMW: CUCTEMA IMHEMHBIX YPABHEHWUIN N €€ pelleHMe; UCNO0Ab30BaTb CUCTEMY
JIMHEWHbIX YPaBHEHWI ANA peLleHnA NPaKTUYeCKUX 3a4au.

HaxoauTb peweHma NpoCcTENLLMX CUCTEM U COBOKYMHOCTEN PaLLMOHA/bHbIX YPAaBHEHUI M HEPABEHCTB.

MogenmposaTb peasibHble CUTYaLUK Ha A3bIKe anrebpbl, COCTABAATL BblpaXKeHWs, yPaBHEHMS,
HEepaBEHCTBA M CUCTEMBI MO YC/I0BUIO 334,34M, UCCIeA,0BaTb MOCTPOEHHbIE MOZE/IN C UCMO/Ib30BAHNEM
annapara anrebpobl.

DYHKLMN U rpadPuKmn

OnepupoBaTb NOHATUAMM: Nepuoandeckan GyHKLUA, MPOMEKYTKM MOHOTOHHOCTU GYHKLMM, TOUKM
3KcTpemyma GYHKLMK, Hambonbluee N HaMMeHbLUee 3Ha4YeHMA GYHKLMN Ha MPOMENKYTKE; UCNONb30BaTb
UX ANA uccnenoBaHua GyHKUMU, 3a43aHHON rpadrKom.

OnepupoBaTb NOHATUAMM: rPAadUKM NOKa3aTeNbHOM, 10rapudMMUUYECKON U TPUTOHOMETPUYECKUX
bYHKLMIA; M306pakaTb X HAa KOOPAMHATHOM NJOCKOCTU M UCMO/b30BaTb 415 PELLeHMA YPaBHEHNN U
HEepaBEHCTB.

MN306pakaTb Ha KOOPAMHATHOM NAOCKOCTU rPadUKM IMHENHBIX YPAaBHEHUI U UCMO/Ib30BATb X 415
peLeHnn CUCTEMBI IMHEWHDbIX YPaBHEHUIA.

Mcnonb3oBatb rpadurKku GyHKUMIA ANA UCCNeA0BaHMA NPOLECCOB U 3aBUCMMOCTEN U3 APYTnX yYebHbIX
AVCLMINIVH,

Hayana maremartnyecKkoro aHaausa

OnepurpoBaTb MOHATUAMMU: HeNpepbiBHAA PYHKLMA; NPOM3BOAHAA GYHKUMK; UCNOb30BaTb
reoMeTpUYECcKmit U GU3NYECKMIH CMbIC NPOVM3BOAHOM A/1A PeLleHns 3a4au.

HaxoanTb Npoun3BoAHbIe 31eMeHTapHbIX GYHKLMI, BbIMMCAATL NPOU3BOAHBIE CYMMbI, MPOU3BEAEHMS,
YacTHOro GyHKLMM.

Ucnonb3osaTb Nnpon3BoOAHYIO ONA UccnegoBaHuUA d)yHKLI,VIM Ha MOHOTOHHOCTb U 3KCTPEMYMbI,
NPUMEHATDb pe3y/ibTaTbl UCCNeg0BaHNA K NMOCTPOEHUIO Fpad)MKOB.

Ucnonb3osaTb NPOU3BOAHYIO ONA HaXOXKOEHNA HaUNy4dLlero peweHnAa B NpuKAagHbiX, B TOM 4Yncne
COUMAaNNbHO-3KOHOMUYECKUX, 3a4a4ax.

OnepurpoBaTh NOHATUAMMU: NepBOO6Pa3HaA U MHTErPan; NOHNMMATb FEOMETPUYECKUIA U GU3NYECKUIA
CMbICA UHTerpana.

HaxoauTb NnepBoobpasHble anemMeHTapHbIX GYHKLUMI; BbIYNCAATL MHTErpan no ¢opmyne HoloToHa—
NenbHnua.

PewaTb npuKiagHble 3a4a4m, B TOM YMCae COUMaIbHO-9KOHOMMYECKOTO U ¢M3M‘-IECKOI'O XapaKTepa,
cpeacTtBaMn MaTeMaTUYECKOro aHa/in3a.

TEMATUYECKOE NJIAHUPOBAHUE

10 KNIACC



Konwnuecrso 4yacos
Ne n/n HaumeHoBaHue pasgenos v Tem Nporpammbl
Bcero
1 MHoKecTBa pauMoHabHbIX U AEACTBUTENbHbIX YACEN. 1
PaunoHanbHble ypaBHEHMA U HEPABEHCTBA
2 ®yHKUMK 1 rpadmKn. CTeneHb C LuenbiM NokasaTenem 6
3 ApudmeTnyecKkmii KopeHb N—OM CTENEHM. 18
NppaunoHanbHble ypaBHEHUA N HEPABEHCTBA
4 dopmynbl TPUroHoMeTpun. TPUroHOMeTprUYEeCKne 9
ypaBHeHusA
5 MNocneposaTesibHOCTU M NpoOrpeccmu 5
6 MNoBTOpeHUe, 0606LEHNE, CUCTEMATUIALLMNA 3HAHUN 3
OBLLEE KOJIMHECTBO HYACOB MO NPOrPAMME 68
11 KNACC
Konuyecrso yacos
Ne n/n HanmeHoBaHue pa3aenos v Tem Nporpammbl
Bcero
CreneHb € paunOHaNbHbIM MOKa3aTenem.
1 MokasatenbHada GyHKUMA. [TOKa3aTeNbHble ypaBHeHMA U | 12
HepaBeHCTBa
5 Norapuémunyeckana ¢yHKumA. Jlorapudmmyeckme 1
YpaBHEHWA U HepaBeHCTBa
3 TpuroHomeTpuyeckme GyHKLUN N UX rpaduKu. 9
TpuroHomeTpUyecKkne HepaBeHCTBa
4 MponssoaHasn. NpnmeHeHWe NPON3BOAHOM 24
5 UHTerpan n ero npumeHeHmsA 9
6 Cuctembl ypaBHEHN 12




7 HaTypanbHble u uenble yncna 6
8 MNMosTopeHue, 0606LEHME, CUCTEMATU3ALUA 3HAHUI 18
OBLLUEE KONTMYECTBO YACOB MO NMPOrPAMME 102

NOYPOYHOE NNTAHUPOBAHUE

10 KN1ACC
Konunyecrso yacos
Ne n/n Tema ypoka
Bcero

1 MHoOKecTBO, onepauum Hag, MHOXKeCTBaMMU. 1
Ouarpammbl dnnepa—BeHHa
PaumoHanbHble Yncna. O6bIKHOBEHHbIE U AECATUYHbIE

2 Apobu, npoueHTbl, 6eckoHeYHble Nnepuoanyeckmne 1
apobu

3 ApudmeTnyeckme onepaLmm c paLoHaAbHbIMU 1
yncnamu, npeobpasoBaHMA YNCNOBbIX BblpaXKEHWIA
MpumeHeHne apobel U NPOLEHTOB ANA PeLIeHUA

4 NPUKAALHbIX 33434 U3 Pa3/IMYHbIX OTPACAEN 3HAHUI U 1
peanbHOM XU3HU
MpumeHeHne apobel U NPOLEHTOB ANA PeLIeHUA

5 NPUKAALHbIX 33434 U3 Pa3/IMUHbIX OTPACAEN 3HAHUI U 1
peanbHOM KU3HU

6 JencreutensHble Yyncna. PaumoHanoHble n 1
MppaunoHanbHble Yucna

7 ApudmeTnyeckune onepauuu c 4enCcTBUTENbHBbIMU 1
yncnamm

8 MpnbANXKEHHDbIE BbIYMCNEHUA, NPABWUIA OKPYTAEHUS, 1
NPUKMAKA U OLEeHKa pe3yabTaTa BblYUCIEHUI

9 ToxaecTBa U TOXKAECTBEHHbIE NPeobpa3oBaHus 1

10 YpaBHeHMe, KopeHb ypaBHEHMUA 1




11

HepaBeHCTBO, pelleHmne HepaBeHCTBA

12 MeTopg nHTepBanos

13 PewweHue uenbix 1 4pobHO-paLMOHANbHBIX YPaBHEHWI
1 HEepaBEeHCTB
KoHTposibHas paboTa no teme "MHoKecTBa

14 PaLMOHaNbHbIX U AEeNCTBUTENbHbIX YMcen.
PaunoHanbHble ypaBHEHWUS U HepaBeHCTB"

15 ®PyHKUMA, cnocobbl 3aaaHuA GyHKUUN. B3aumHo
ob6paTHble GyHKLUUK
Mpaduk PyHKUMKN. OBnacTb onpeaeneHma U MHOXKEeCTBO

16 3HauYeHu dyHKunmK. Hyan yHKumn. MpomeRyTKu
3HAKOMNOCTOAHCTBA

17 YETHbIE N HEeYETHbIE GYHKLUMUK

18 CTeneHb ¢ Lenbim nokasatenem. CTaHgapTHaa ¢opma
3anmcun AencTBUTENbHOrO Yncna
Ncnonb3oBaHue nogxogawein Gopmbl 3anmcu

19 AEeNACTBUTENbHbIX YMCEN ANA PELLEeHNA NPAKTUYECKUX
3aja4y v npeacTaBaeHnA AaHHbIX

20 CreneHHasa GyHKUMA C HAaTypasibHbIM U LLeSIbIM
nokasartenem. Eé ceoicTea n rpadpumk

21 ApudmeTnyecKkunii KopeHb HaTypanbHOM CTENEHU

22 ApndmeTnYecKknin KopeHb HaTypPaNbHOM CTENEHMU

’3 CsoucTBa apuPMeTUYECKOro KOPHA HATYpPasibHOM
cTeneHu

24 CsoucTBa apuPMeTUYECKOro KOPHA HATypasibHOM
cTeneHu

55 CsoucTBa apuPMeTUYECKOro KOPHA HATypasibHOM
cTeneHu

26 [eictBua c apudmeTM4ecKMMmn KOpHAMM N—ON CTENEHN

27 [enctBua c apudmeTM4ecKMMmn KOpHAMM N—ON CTENEHN




28 Jencreuna ¢ apudmeTMyecKMMmn KOPHAMM N—OIN CTEMNEHU
29 Jencreuna ¢ apudmeTMyeckKMMm KOPHAMM N—OM CTEMNEHU
30 Jencreuna ¢ apudmeTMyeckKMMmn KOPHAMM N—OI CTEMNEHU
31 PeleHne nppaunoHaabHbIX YPaBHEHUA N HEPABEHCTB
32 PeleHne MppaumoHanbHbIX ypaBHEHUN N HEPABEHCTB
33 PelweHne MppaumoHanbHbIX ypaBHEHUN N HEPABEHCTB
34 PeleHne nppaLMOHanbHbIX ypaBHEHUIN U HEPABEHCTB
35 PelweHne nppaumnoHaabHbIX ypaBHEHMWI N HEPABEHCTB
36 CBoiicTBa U rpadmK KOPHS N-OM CTENeHU
37 CeoiicTBa U rpadmK KOPHS N-OM CTENEHU
KoHTposbHasn paboTa no Teme "ApudmetTnyeckni
38 KOopeHb n—oW cTeneHn. MppaLumoHanbHble YpaBHEHUA U
HepaBeHcTBa"
39 CHWHYC, KOCMHYC M TAHFEHC YNCNI0BOrO aprymMeHTa
40 CUHYC, KOCMHYC M TAHTEHC YMC0BOro aprymeHTa
a1 ApPKCUHYC, apKKOCUHYC U apKTaHIeHC YNC/I0BOTO
aprymeHTa
ApPKCUHYC, apKKOCUHYC U apKTaHIeHC YNC/I0BOTO
42 aprymeHTa
43 TpuroHomeTpmyeckan OKPYXKHOCTb, onpeaeneHune
TPUrOHOMETPUYECKUX PYHKLIMI YNCNOBOrO aprymeHTa
TpuroHomeTpuyecKkan OKPYXKHOCTb, onpegeneHune
a TPUrOHOMETPUYECKUX PYHKLIMI YNCNOBOrO aprymeHTa
45 OcCHOBHble TPUroHomeTpudeckmne popmybl
46 OcCHOBHble TPUroHomeTpudeckmne popmybl
47 OcCHOBHble TPUroHOMETpUYecKkmne popmybl
48 OcCHOBHble TPUroHOMETpUYecKkmne popmybl




49 Mpeobpa3oBaHMe TPUTOHOMETPUYECKUX BblparKeH UM

50 Mpeobpa3oBaHMe TPUTOHOMETPUYECKUX BblparKeH UM

51 Mpeobpa3oBaHMe TPUTOHOMETPUYECKUX BblparKeH UM

52 Mpeobpa3oBaHMe TPUTOHOMETPUYECKUX BblparKeH UM’

53 MNpeobpazoBaHMe TPUFOHOMETPUYECKUX BblPaXKeHU

54 PelueHne TPUroHOMETPUYECKUX YPaBHEHUI

55 PelueHne TPUroHOMETPUYECKUX YPaBHEHUI

56 PelseHne TPUroHOMETPUYECKUX YPaBHEHUI

57 PeleHne TPUroHOMETPUYECKMX YPaBHEH UM

58 PelwweHne TPUroHOMETPUYECKMX YPaBHEH UM

59 PelwweHne TPUroHOMETPUYECKMX YPaBHEH UM

60 KoHTposibHan paboTa no Teme "dopmynbl
TPUrOHOMETPUU. TpUroHOMETpUUECKME YpaBHeHUA"
MocnepoBaTeNbHOCTH, CNOCOObI 3a4aHNA

61 nocneposatenbHocTe. MOHOTOHHbIE
nocnenoBaTeIbHOCTU
ApudmeTnyeckan n reomeTpuyeckan Nporpeccumn.

62 Ncnonb3oBaHme nporpeccun ana peleHnsa peanbHblX
3a4a4 NpMKNagHOro Xxapakrepa
BeckoHeuyHO ybbliBatoLLan reOMeTprYECcKan Nporpeccus.

63 Cymma beckoHeyHo ybbiBatoLWen reomeTpruyeckom
nporpeccum

64 dopmyna cNoXKHbIX NPOLLEHTOB

65 dopmyna cNoXKHbIX NPOLLEHTOB

66 O606uweHne, cMcTeMaTM3aLMA 3HAHWUI 3a Kypc anrebpsl
W Hayan matemaTmyeckoro aHanmsa 10 Knacca

67 NToroBas KOHTpPO/IbHaA paboTa

68

0606LeHNe, cMCTEMATM3ALMA 3HAHWIA 33 KypC anrebpbl




M Ha4yan matemaTmyeckoro aHanmsa 10 Knacca

OBLLEEE KOJTMYECTBO YACOB MO NPOrPAMME 68
11 KNACC
Konunuecrso yacos
Ne n/n Tema ypoka
Bcero
1 CTeneHb € paumoHaibHbIM NOKasaTesnem 1
2 CBoWicTBa CTEMNEHM 1
3 MpeobpazoBaHue BblpaXKeHWA, COAEPKALLNX 1
paLMOHa/IbHbIe CTENEHU
4 MpeobpazoBaHue BblpaXKeHW, COAePKALLNX 1
paLMOHa/bHbIe CTENEHMU
5 MpeobpazoBaHue BblpaXKeHWA, COAEPKALLMNX 1
paLMOHa/bHbIe CTENEHMU
6 lNokasaTenbHble ypaBHEHUA U HEPaBEeHCTBa 1
7 lNokasaTenbHble ypaBHEHUA N HEPABEHCTBA 1
8 MNokasaTenbHble ypaBHEHUA N HEPABEHCTBA 1
9 MNokasaTenbHble ypaBHEHUA N HEPABEHCTBA 1
10 lNoKasaTenbHble ypaBHEHUA N HEPABEHCTBA 1
11 lMoKasaTenbHana pyHKLMA, e€ CBOMCTBA M rpadumK 1
KoHTposbHan paboTa no Teme "CreneHsb C
12 paLMOHaNbHbIM NoKa3aTenem. MNokasatenoHasa GyHKUMA. 1
MokasaTenbHble ypaBHEHMA U HepaBeHCTBa"
13 Norapuém uncna 1
14 JecaTnyHble 1 HaTypanbHble norapudmol 1
15 MNpeobpasoBaHue BblparkeHUin, cogepKawmx norapudmsl | 1




16 Mpeobpa3oBaHMe BbiparKeHU, coaepKalmx norapudmol

17 Mpeobpa3oBaHue BbiparKeHU, coaepKalmx norapudmol

18 Mpeobpa3oBaHue BbiparKeHU, coaepKalmx norapudmol

19 JNorapudmmnyeckmne ypaBHEHUS U HEPABEHCTBA

20 Norapudmmnyeckune ypaBHeHNA N HEPABEHCTBA

21 Norapudmmnyeckune ypaBHeHNA N HEPABEHCTBA

22 Norapudmmnyeckune ypaBHeHNA N HEPABEHCTBA

23 Norapudmmnueckan GyHKLMSA, €€ cBONCTBa U rpadmK

24 Norapudmmnueckan GyHKLMSA, €€ cBONCTBA U rpadmK

25 TpuroHomeTpuyeckme GyHKLUK, X CBOMCTBA U FpaduKm

26 TpuroHomeTpuyeckme GyHKLMK, X CBOMUCTBA U rpadmKu

27 TpuroHomeTpuyeckme GyHKLMK, X CBOMUCTBA U rpadmKu

28 TpuroHomeTpuyeckme GyHKLMK, X CBOMUCTBA U rpadmKu

29 Mpumepbl TPUFOHOMETPUYECKUX HEPABEHCTB

30 Mpumepbl TPUFOHOMETPUYECKMX HEPABEHCTB

31 Mpumepbl TPUFOHOMETPUYECKUX HEPABEHCTB

32 Mpumepbl TPUrOHOMETPUYECKUX HEPABEHCTB
KoHTponbHas paboTa no Teme "/lorapnpmunyeckas

33 byHKUMA. JTorapudmuyeckme ypaBHeHUA U
HepaBeHcTBa. TpUroHomeTpmyeckme GyHKLUN U UX
rpaduKn. TpUroHomeTpUYeckmne HepaseHcTea"

34 HenpepbiBHble GYHKUNK

35 MeToa NHTepBanoB A/1A peLleHna HEPABEHCTB

36 MeToa NHTepBanoB A/1A peLleHna HEPABEHCTB

37 MpounssogHaa dyHKUUM




38 MpounssogHas GyHKUUM

39 FeomeTpnyeckunin n puUsnYeckmin CMbiC/l NPOU3BOLHON

40 lFeomeTpnyeckunin n puUsnYecKkmin CMbiCn NPON3BOLHON

41 Mpoun3BoaHble aemMeHTapHbIX GYHKLUN

42 MponsBoaHbIe 3neMeHTapHbIX GYHKLNI

43 Mpoun3BoaHasA CyMmbl, NPOM3BEAEHUS, HACTHOIO PYHKLMMA

44 Mpon3BoaHan CyMMbl, NPOU3BEAEHMUA, YAaCTHOTO GYHKLMIA

45 MponssoaHaaA CyMmmbl, NPOU3BEAEHMUA, HACTHOTO GYHKLMIA

46 MpumeHeHWe NPOU3BOAHOM K UCCIef0BaHNIO GYHKL MM
Ha MOHOTOHHOCTb M 3KCTPEMYMbI

47 MpumeHeHWe NPOU3BOAHOM K UCCIef0BaHWNIO GYHKL MM
Ha MOHOTOHHOCTb M 3KCTPEMYMbI

48 MpumeHeHWe NPOU3BOAHOM K UCCeA0BaHWNIO GYHKL MM
Ha MOHOTOHHOCTb M 3KCTPEMYMbI

49 MpumeHeHWe NPOU3BOAHOM K UCCeA0BaHWNIO GYHKL MM
Ha MOHOTOHHOCTb M 3KCTPEMYMb!

50 HaxoxaeHne Hanbonbluero U HaMMeHbLUEFO 3HAYEHUA
bYHKUMKM Ha oTpeske

51 HaxoxaeHne Hanbonbluero U HaMMeHbLUEFO 3HAYEHUA
bYHKUMKM Ha oTpeske

5y HaxoxaeHne Hanbonbluero U HaMMeHbLUErO 3HAYEHUA
bYHKUMKM Ha oTpeske

53 HaxoxaeHne Hanbonbluero U HaMMeHbLUErO 3HAYEHUA
bYHKUMKM Ha oTpeske

54 HaxoxaeHne Hanbonbluero U HaMMeHbLUErO 3HAYEHUA
bYHKUMKM Ha oTpeske

. HaxoxaeHne Hanbonbluero U HaMMeHbLUErO 3HAYEHUA
bYHKUMKM Ha oTpeske

56

MpumeHeHne I'IpOMBBO[J,HOVI ANnAa HaxoxXaeHuna




Hannyyllero pelweHuns B NpMKNagHbIX 3aga4ax, ann

onpeaeneHma CKoOpocTu npouecca, 3agaHHoro popmysion

nnn rpadpmKkom

KoHTposbHas paboTa no Teme "MpomssogHas.

57
MpumeHeHWe nponssogHoOn"

58 MNepBoobpasHasn. Tabanua nepsoobpasHbix

59 MNepBoobpasHan. Tabmua nepBoobpasHbIX

60 NHTerpan, reomeTpuyeckmii 1 GpmusnMyYecKkmnin CMblicn
WHTerpana

61 NHTerpan, reomeTpuyeckmii u GusmMyYecKknin CMbich
WHTerpana

62 NHTerpan, reomeTpuyeckmii u GprusmMyYecKkmnin CMblicn
WHTerpana

63 BbluncneHune uHterpana no popmyne
HbtoToHa—/1enbHuua

64 BbluncneHune uHterpana no popmyne
HbtoToHa—/1enbHuua

65 BbluncneHune uHterpana no popmyne
HbtoToHa—/1enbHuua

66 BbluncneHune uHterpana no popmyne
HbtoToHa—/1enbHuua

67 Cuctembl AMHENHbIX YPaBHEHUM

68 Cuctembl AMHENHbIX YPaBHEHUI

69 PelweHne npuKnagHbIX 33434 C NOMOLLBHO CUCTEMBI
JINHEMHbIX YPaBHEHUI

-0 PelweHne npuKnagHbIX 33434 C NOMOLLbHO CUCTEMDI
JINHEMHbIX YPaBHEHUI
CucTeMbl M COBOKYMHOCTM LE/bIX, PaLMOHAbHbIX,

71 MPPALMOHAbHbIX, NOKA3aTebHbIX, 10rapuMmUYecKnx

YPaBHEHUI U HEPABEHCTB




Cuctembl n COBOKYMNHOCTU UeNblX, paLMOHaNbHbIX,

72 MPPaLMOHA/bHbIX, NOKA3aTebHbIX, 10rapuMmnYecKmnx
YPaBHEHWUI N HEPABEHCTB
CucTemMbl M COBOKYMHOCTM Le/bIX, PaLMOHabHbIX,

73 NppPaLMOHa/ibHbIX, NOKa3aTe/IbHbIX, I0rapuPpMmUYecKmnx
YPaBHEHWI U HEPABEHCTB
CucTeMbl M COBOKYMHOCTM Le/bIX, PaLMOHabHbIX,

74 MPPaLMOHa/bHbIX, NOKa3aTe /bHbIX, 10rapudMmnYecKkmnx
YPaBHEHWUI N HEPABEHCTB

75 Ncnonb3oBaHue rpadmkos GyHKUUIA ANA pelleHns
YPaBHEHUI U cucTeMm

76 Ncnonb3oBaHue rpadmkos GyHKUNI gNs peLueHmns
YPaBHEHUI N cucTem
MpumeHeHWe ypaBHEHWUI, CUCTEM U HEPABEHCTB K

77 peLeHN0 MaTeMATUYECKMX 3a4a4 U 33434 M3 Pa3INYHbIX
obacTein HayKM 1 peasibHOM KU3HU

78 KoHTposbHan paboTa no Teme "UHTerpan u ero
npumeHeHuA. CucTemMbl ypaBHeHUR"

79 HaTypanbHble v Lenble Yucna B 3aa4ax U3 peasbHow
HKU3HU

80 HaTypanbHble 1 Lenble Yucna B 3aa4ax U3 peasibHow
HKU3HU

a1 HaTypanbHble U Lenble Yucna B 3a4a4ax U3 peasibHow
KU3HU

82 MpuU3HaKK AEAMMOCTU LLeNbIX YMcen

83 MpU3HaKK AEAMMOCTU LLeNbIX YMcen

84 MpU3HaKK AENMMOCTU LLENbIX YMCen

g5 MosTopeHUe, 0606LWEHNE, CUCTEMATMU3ALMA 3HAHUN.
YpaBHeHuA

26 MosTopeHUe, 0606LWEeHNE, CUCTEMATU3ALNA 3HAHUN.

YpaBHeHuA




87 MNoBTopeHue, 0606LUeHME, CUCTEMATU3ALUMNA 3HAHUNA.
YpaBHeHuA

88 MNMosTOpeHue, 0606LeHME, CUCTEMATU3ALUMNA 3HAHUN.
YpaBHeHuA

89 MNMosTOpeHue, 0606LeHME, CUCTEMATU3ALUMNA 3HAHUN.
YpaBHeHuA

90 MNoBTOpeHUe, 0606LEHNE, CUCTEMATUIALLUA SHAHUN.
YpaBHeHua

91 MNoBTOpeHUe, 0606LEHNE, CUCTEMATU3ALLUA 3HAHUN.
HepaseHcTBa

92 MNoBTOpeHUe, 0606LEHNE, CUCTEMATU3ALLUS 3HAHUN.
HepaseHcTBa

93 MNoBTOpeHUe, 0606LEHNE, CUCTEMATU3ALLUS 3HAHUN.
HepaseHcTBa

94 MNoBTOpeHUe, 0606LEHNE, CUCTEMATU3ALLUS 3HAHUN.
HepaseHcTBa

95 MNoBTOpeHUe, 0606LEHNE, CUCTEMATU3ALLUS 3HAHUN.
CuctemMbl ypaBHEHW

9% MNoBTOpeHUe, 0606LWEHNE, CUCTEMATU3ALLUS SHAHUN.
CuctemMbl ypaBHEHW

97 MNoBTOpeHUe, 0606LWEHNE, CUCTEMATU3ALLUS 3HAHUN.
DyHKUMM

98 MNoBTopeHUe, 0606LEHNE, CUCTEMATU3ALLUS 3HAHUN.
DyHKUMM

99 NToroBas KOHTpPO/IbHaA paboTa

100 NToroBas KOHTpPO/IbHaA paboTa

101 0606u1eHNe, cUCTeMaTU3aLMA 3HAHUI 3@ Kypc anrebpbl U
Hayan matemaTuyeckoro aHanmsa 10-11 knaccos

102 0606uleHNe, cUcTeMaTU3aLMA 3HAHUI 3@ Kypc anrebpbl 1
Hayan matemaTuyeckoro aHanmsa 10-11 knaccos




OBLUEE KOJIMYECTBO YACOB MO NMPOrPAMME

102




TEMATUYECKOE NTAHNPOBAHUE

10 KNACC

Onepauumn Hag cobbiTuaMM,
CNOXEeHWe BepOoATHOCTEM

YcnosHas BepPOATHOCTb, AEPEBO
cnyyanHoro onbiTa, Gopmyia NOAHOWM
BEPOATHOCTM Y HE3ABUCMMOCTb
cobbITHI

5 SnemeHTbl KOMOUHATOPMKM 4

Cepuu nocnegoBaTeNbHbIX
UCNbITaHU

CnyyaliHble BeIMYMHDI U
pacnpegeneHus

0606LieHne n cuctematmsaumn
3HAHUM

OBLLEE KOJIMYECTBO YACOB MO

34 2 2
MPOrPAMME

11 KNACC

Konunuecrso yacos
HanmeHoBaHue pa3aenos U Tem

Ne n/n
nporpammbi KoHTponbHble MpakTnyeckune

Bcero
paboTbl pa6orTbl

MaTemaTnyeckoe oXxugaHue ciyda MHoM
BE/INYUHDbI

Oucnepcuns n cTaHZapPTHOE OTKNOHEHWE
CNYYaMHOW BENNYUHDI

3 3aKoH 60bLIKMX Yncen 3 1

HenpepbiBHble CyYaliHble BEAUUYMNHDI
(pacnpenenexuns)

5 HopmanbHoe pacnpegenenms 2 1




MNMoBTopeHue, 0606LEHME U
cMcTemaTu3auma 3HaHWUM

19

OBLUEE KOJIMYECTBO YACOB MO NPOrPAMME

34

NOYPOYHOE NNTAHUPOBAHUE

10 KNACC

Konunuectso yacos

Tema ypoka
Bcero

KoHTponbHble
pabotbl

MpaKkTnuyeckue
pa6oTbl

Mnanupyemasn
parta
nU3y4yeHusA

daKTnyeckasn
Aarta
MU3yyeHuna

MNpepcTasneHune
1 AaHHbIX C MOMOLLbIO 1
Tabany n guarpamm

CpegHee
apudmeTnyeckoe,
meanaHa,
Hanbonbliee un
HaMMmeHblLee
3Ha4YeHusA, pasmax,
ancnepcus,
CTaHpapTHOE
OTK/IOHEHWE YNCNOBbIX
Habopos

CpeaHee
apudmeTnyeckoe,
meanaHa,
Hanbonbliee un
HaMMeHblLee
3HaYeHus, pasmax,
ancnepcus,
CTaHpapTHOE
OTK/IOHEHWE YNCNOBbIX
Habopos

CpeaHee
apudmeTHyecKoe,

megunaHa,




Haubobluee u
HaMMmeHbllee
3HauYeHus, pasmax,
aucnepcus,
CTaHpapTHOEe
OTK/IOHEHWE YNCNOBbIX
Habopos

CnyyaiiHble
3KCMEepPUMEHTDI
(onbITbl) M cnyyaliHble
cobbITHA.
dnemeHTapHble
cobbiTnA (Mcxoabl)

BepoAaTHOCTb
cny4yaiHoro cobbITus.
BepoaTHOCTM cobbITIiA
B OMbITax €
PaBHOBO3MOXHbIMMU
3N1eMeHTapHbIMK
cobbiTnAMM

BepoAaTHoCTb
cny4yaiHoro cobbITus.
MpaKkTnyeckas pabota

Onepauumn Hag,
cobbITUAMM:
nepeceyeHue,
obbeanHeHne
cobbITUn,
NPOTUBOMO/OXKHbIE
cobbITHA. Anarpammsl
dnnepa

Onepauun Hag
cobbITUAMM:
nepeceyeHue,
obbeanHeHne
cobbITUn,
NPOTUBOMO/OXKHbIE
cobbiTa. inarpammol
dnnepa




10

dopmyna cnoxKeHns
BEPOATHOCTEN

11

YcnoBHas
BEPOATHOCTb.
YMHOXKeHne
BEPOSATHOCTEN.
[epeBo cnyyanHoro
3KcnepuMmeHTa

12

YcnoBHas
BEPOATHOCTb.
YMHOXKeHune
BEPOATHOCTEMN.
[epeso cnyyaitHoro
3KCNepumMeHTa

13

YcnoBHasA
BEPOATHOCTb.
YMHOXKeHune
BEPOATHOCTEMN.
JepeBo cnyyanHoro
3KCnepumeHTa

14

dopmyna nonHom
BEPOSATHOCTM

15

dopmyna nonHom
BEPOSATHOCTM

16

dopmyna nonHom
BEPOATHOCTM.
Hezasucmmeole
cobbITHSA

17

KoHTponbHanA paboTa

18

KombuHatopHoe
NPaBUI0 YMHOMKEHUA

19

NepecTaHOBKM U
daKTopman

20

Yucno coyetaHumn




21

TpeyronbHuK Mackana.
dopmyna bMHoMma
HbloTOHa

22

BUHapHbIN cny4valiHbli
onbIT (UCMbITaHKE),
ycnex u Heygaua.
Hesasucrnmblie
ucnbiTaHnA. Cepua
He3aBUCUMbIX
MCMbITaHWUM o0
nepBoro ycnexa

23

CepusA He3aBUCUMbIX
ncnbiTaHuit BepHynam

24

Cepwus He3aBUCUMbIX
WCNbITaHWUA.
MpaKTnyeckas pabota
C MCNO/b30BaHMEM
3NEKTPOHHbIX TabuLy,

25

CnyyaliHas BeIMYMHa

26

PacnpegeneHune
BEPOATHOCTEMN.
Anarpamma
pacnpeaeneHus

27

Cymma n
npovsseaeHune
CNy4alHbIX BEINYUH

28

Cymma n
npovsseaeHune
CNy4alHbIX BENYMH

29

MNpumepbl
pacnpegeneHuii, B Tom
yucne
reomeTpuyeckoe u
6MHOMManbHoe

30

Mpumepbl
pacnpegeneHuii, B Tom
yucne




reomeTpuyeckoe 1
6UHOMMaNbHOE

31

MosTopeHue,
0606ueHne n
cuctemaTmsauma
3HaHWM

32

MNosTopeHue,
0bobueHne n
cuctemaTmsauma
3HaHWM

33

NTorosasna
KOHTpO/ibHas paboTa

34

MNosTopeHue,
obobueHmne n
cucTemaTtusaums
3HAHWM

OBLLEE KOIMYECTBO HYACOB
MO NMPOrPAMME

34




11 KNACC

Tema ypoka

Konunuyecrso yacos

Bcero

KoHTponbHble
paboTbl

MpaKkTnueckue
pabotbl

MnaHnpyemasn
parta
n3y4yeHusA

daKTnyeckasn
parta
MU3yyeHun

MosTopeHue,
o0bobuieHue,
cucTemaTtusaums
3HaHWI. CnyyaiiHble
OnbITbl U
BEPOATHOCTH
CNy4YaiiHbIX COBbITUIA.
Cepun He3aBUCUMBbIX
NCMbITaHWU

MNosTopeHue,
o0bobuieHue,
cucTemaTtusauma
3HaHUI. CnyyaliHble
OnbITbl U
BEPOATHOCTM
CNy4YaiHbIX COBbITUIA.
Cepun He3aBUCUMbIX
NCNbITaHWU

MNosTopeHue,
o6obuieHue,
cucTemaTtusauma
3HaHUI. CnyyaliHble
OnbITbl U
BEPOATHOCTM
CNy4yaliHbIX COBbITUIA.
Cepun He3aBUCHMMbIX
NCNbITaHWN

NosTopeHue,
obobuieHue,
cucTemaTtusauma
3HaHui. CnyyaiHole
onbITbl U
BEPOATHOCTMU
CNy4YaliHbIX COBbITUIA.
Cepumn He3aBUCUMBbIX




McnbITaHUM

Mpumepsbl
npUMeHeHus
MaTeMaTU4YecKoro
oXungaHma
(cTpaxoBaHue,
notepes)

MaTtemaTunyeckoe
0XUAaHNe CYMMbl
CNy4YalHbIX BEINYMH

MaTtemaTuyeckoe
oXuaaHue
reoMeTpUYecKoro 1
6MHOMMaNbHOro
pacnpegeneHuni

MaTtemaTtuyeckoe
oXuaaHue
reomeTpuYecKoro u
6MHOMMaNbHOro
pacnpeneneHuni

Oucnepcna n
CTaHAapTHoe
OTK/IOHEHME

10

Auncnepcna m
CTaHAapTHoe
OTK/IOHEHME

11

Avcnepcun
reomMeTpuUYecKkoro u
6MHOMMaNbHOro
pacnpegeneHus

12

MpaKTnyeckan
paboTac
NCNONb30BaHMEM
3NEKTPOHHbIX TabuL,

13

3aKoH 60/bLLIMX
yncen. BbIbopoUHbI
meTo,
nccnenoBaHUim




14

3aKoH 60abLIMX
yuncen. BoibopoUHbIi
MeTOoL,
nccnenoBaHuin

15

MpaKTnyeckasn
paboTa c
NCNO/Ib30BaHMEM
3NEKTPOHHbIX TabauLy,

16

NTorosan
KOHTpO/IbHaA paboTa

17

Mpumepsl
HenpepbIBHbIX
CNYYaMHbIX BEIMYMH.
PyHKLMA NNOTHOCTH
pacnpegeneHus.
PagHOMmepHOe
pacnpegeneHue u
ero cBoMcTBa

18

Mpumepbl
HenpepbIBHbIX
CNYYaMHbIX BEIMYMH.
PyHKLMA NNOTHOCTH
pacnpegeneHus.
PasHOMepHOe
pacnpegeneHue u
€ro cBOMCTBa

19

3apgaun,
npueoasLme K
HOpPManbHOMY
pacnpegeneHuto.
DyHKUMA NAOTHOCTU
M cBOMCTBA
HOPMaNbHOro
pacnpegenenun

20

MpaKTnyeckan
paboTac
NCNONb30BaHMEM
3NEKTPOHHbIX TabuLy,

21

NosTopeHue,
0b0bueHne n
cuctemaTusauma




3HaHUN.
OnucatenbHasn
CTAaTUCTUKa

22

MosTopeHue,
obobueHme n
cuctemaTmsauma
3HaHWN.
OnucaTtenbHas
CTaTUCTUKa

23

MNosTopeHue,
obobuieHme n
cucTemaTtusaums
3HaHu. OnbITbl €
PaBHOBO3MOHbIMMU
3N1eMeHTapPHbIMM
cobbITUAMM

24

MNosTopeHue,
obobuieHme n
cucTemaTtusaums
3HaHUMI. OnNbITbI C
PaBHOBO3MOXHbIMU
31eMEeHTAPHbIMM
cobbITUAMM

25

MNosTopeHue,
obobueHne n
cucTemaTtusauma
3HaHWW. Bbluncnerune
BEPOATHOCTEM
cobbITUiM ¢
NPUMEHEHNEM
dopmyn u
rpaduryeckmx
MeToA08
(koopamHaTHasA
npaAmas, fepeso,
Anarpamma dinepa)

26

NosTopeHue,
obobueHme n
cucTemaTtusaums
3HaHUNA. BblumcneHune
BEPOATHOCTEMN
cobbITUI C




npMMeHeHnem
dopmyn u
rpadpnyeckmx
MeToZ0B
(koopanHaTHasn
npamas, Aepeso,
Anarpamma dinepa)

27

MosTopeHue,
0bobueHme n
cucTemaTtusauma
3HaHWUN. BblumcneHune
BEPOATHOCTEM
cobbITHi C
NPUMeHeHNeM
dopmyn u
rpadpuyeckmx
MeToA08
(koopanHaTHan
npAMas, fepeso,
aunarpamma diinepa)

28

MNosTopeHue,
obobuieHme n
cucTemaTtusauma
3HaHWW. Boluncnenune
BEPOATHOCTEM
cobbITUiM ¢
NPUMEHEHNEM
dopmyn u
rpaduyeckmx
MeToA08
(koopamHaTHasA
npaAmMas, 4epeso,
anarpamma dinepa)

29

NosTopeHue,
obobuieHne n
cucTemaTtusauna
3HaHui. CnyyaiHble
BE/INYMHbBI U
pacnpegeneHus

30

NosTopeHue,
0b0bueHne n
cucTemaTtusauma
3HaHui. CnyyaiHble




BEe/TNMYUHDbI U
pacnpegeneHus

MNosTopeHue,
0bobueHme n
cucTemaTulauma
3HaHWN.

31
MaTemaTnyeckoe
OXUAaHue
cnyyamHom

Be/INYUHbI

MNosTopeHue,
obobuieHme n
cucTemaTtusaumsa
3HAHUMN.

32
MaTemaTtuuyeckoe
oXugaHue
cny4yaiiHom

BE/INMYUHDI

MTorosan
33
KOHTpO/IbHan paboTa

MNosTopeHue,

obobuieHme n
34
cucTemaTtusauna

3HaHUM

OBLLEE KOMIMHECTBO
YACOB MO NMPOrPAMME

34




