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Qenepanshas pabouas NporpamMma 1o y4ebHOMY npeamery «MareMaTukay
(Ga3oBbId ypoBeHb) (peameTHas obmacts «MareMaTHKa i HH(pOPMaTHKa») BKIIIOYaeT
HMOACHUTEILHYIO 3AIIMCKY, COAEp)aHUe 00yUeHHs, LIaHUPyeMbIC Pe3yIbTaThl OCBOSHHS
IIPOTPaMMBI IO MaTEMATHKe, TEMATHYECKOE NJ1aHHPOBAHMUE,

ToscHuTeNnbHAS 3aTHCKa OTpakaeT oOLIHe LeTH M 3a1auu H3YUYCHHUSA MaTEeMaTHKH,
XdPaKTEPHCTHKY [ICUXOMOTHYECKHX TIPENNOCEUIOK K €€ H3y4eHHIo o0y4aronmmucs,
MECTO B CTpyKType y4eOHOrO MNaHa, a TaKKe MOAXOABI K OTOOpY COmEepKaHUS,K
ONPEACTIEHHIO MIIAHUPYEMBIX PE3YJIbTATOB.

Conepxanvie  oGyueHHs  packpbiBaeT CONEp)KATENbHbIE JIMHHM, KOTOpbIe
IpeASararoTes JUisl 0043aTeNbHOIO M3YUeHHS B KaXIOM KIacce Ha YPOBHE CpeiHerc
o01ero o6paszoBanus.

[Inanupyembie pe3yabTaTsl ocBOCHUS IPOrpaMMBbl 110 MaTeMaTUKe BKITHOYAlOT
JMHHOCTHBIC, MCTANpEeIMETHbIE DE3yNbTaThl 3a Bech NEPHO. 00y4eHus Ha ypoBHe
CpeAHero ob1ero o6pasoBaHus, a TakkKe NPeAMETHBIE JOCTHKEHHs obyuarolerocs 3a
KaXblif rog 00y4eHus

HNOACHUTEJBLHASA 3AINUCKA

IlporpamMma mo marematHke Ha YPOBHE cpenHero obwero o6pa3zoBaHus
paspaborana Ha ocHoBe ®I'OC COO ¢ Yy4€TOM COBPEMEHHBIX MHPOBBIX TpeOoBaHuiA,
IPEABABIACMBIX K MaTeMaTH4eCKOMY o0Opa3oBaHuIo, M TPamuIMH  POCCHHCKOro
obGpasoBanus. Peamuzanus NpOrpaMMBl 110 MaTeMaTuke o0ecleunuBaeT OBJajcHUe
JHOHEBLIMA  KOMMETEHUMAMY, COCTABMAIOIMMHM  OCHOBY  AJiA CaMOpa3BUTHSA
M HECTIPEPBIBHOIO 00pa30BaHUd, ENOCTHOCTH OOLIEKYIbTYPHOIO, JTHYHOCTHOTO M
[TO3HABATE/bHOTO PA3BUTUS JIMUHOCTH 06y YarOLUXCS.

B nmporpamme no maremaruxe YHTCHBL M€K W monoxeHus Konuenuuu passurtus
MaTeMaTH4YeCKoro obpazosanus B Poccuiickoii ®ezepaunn. B cooTBeTcTBUY ¢ Ha3BaHUeM
KOHLETIIMY, MaTeMaTH4eckoe o0pa30OBaHHE MOMKHO, B YaCTHOCTH, MPEIOCTABISTE
Ka)XI0MY 00y4aloieMycsl BO3MOKHOCTE TOCTHYKEHUS YPOBHS MareMaTH4YeCKHUX 3HAHMIA,
HEOOXOMMOTO ISl JasibHefiel yenemHol Ku3nm s obuiectse. HiMeHHO Ha pelueHue
STOH 3a/1a4M HallesieHa POTPaMMa 110 MATEMATHKE 6a30BOro YPOBHS.

B snoxy uudposoit TPaHCOPMALMH BceX cep uesoBeveckoii AeATENBHOCTH
HCBO3MOXHO  CTaTh OOpa30BaHHBIM COBPEMEHHBIM  YeJOBeKOM  Oe3 6a30Boi
MaTeMaTHYeCKOH NOATOTOBKH. YKe B IKOJIE MATEMATHKA CJIy’KHT OIIOPHBIM NPeAMETOM
UBL H3Y9CHHS CMEXHBIX JUCHMIUINH, a B JKM3HH MOCTE  LIKOJLI peanbHOH
HEOOXOAMMOCTBIO CTAHOBHUTCS HEpephIBHOE obpasoBanue, YTO TpebyeT MONHOLEHHOH
GazoBolf 06uieobpazoBaTensHOl NOArOTOBKHA, B TOM YHUCJIE H MaTeMaTHYeCKoil. To
OOYCIOBJIGHO TeM, 4YTO B HAIlM IHH PacTéT YMCIIO CHeUHaNbHOCTEH, CBA3AHHBIXC
HETIOCPE/ICTBEHHBIM PUMEHEHHEM MATEMATHKH: H B cepe S5KOHOMHKH, U B GH3Hece, U
B TEXHONIOTHYECKUX 001acTax, U Jaxe B TyMaHUTapHbIX cepax. Takum oGpasom, kpyr
OOYYAIOIMXCA, IS KOTOPBIX MaTeMaTHKa CTAHOBUTCS 3HAYHUMBIM IIPEIMETOM,
CYWECTBEHHO paclIupseTcs.



IlpakTiyeckas monesHocTs MaTemaTuku 00ycjioBeHa TeM, 4To ed npeiMeTOM
ABNATCA (QYHNAMEHTATbHBIE CTPYKTYPBI Halllero MUpa: MPOCTPAHCTBEHHBIE (bopmeI 1
KOJIHHYCCTBCHHBIE OTHOLUEHHS OT NpoCTeHIuX, YCBaWBaeMBIX B HEHOCPENCTREHHOM
ONBITE, N0  JOCTaTOMHO CIOXKHBIX, HEOGXOIHMBIX AN PasBHUTHA HAYYHBIX U
TCXHONOrMYeCKMX HaeH. Be3 KOHKPeTHBIX MaTemaTHyeckux 3HaHUM 3aTpyaHeHo
NOHUMAHHE TPHHIHNIOB YCTPOHCTBA W WCIMIONb3OBAHMIS COBPEMEHHOH TeXHUKH,
BOCIIPUATHE W WHTEpHpeTalus PasHOOOpasHOH  comManbHOI, 3KOHOMHYECKOH,
NOTUTUYECKOH  MHQOpMaImu, Manos>hheKkTHBHa  moBCcemHeBHAs OpaKkTUYeCcKas
ACATENBHOCTD. Kax oMy yenoBeky B cBoeil JH3HH IIPUXOINUTCS BBITONHATE JOCTATOYHO
CJIOKHBIE PACUETHI M COCTABIIATE HECIOKHE]E aJITOPUTMBI, HAXOIHUTE HYKHBIC (GOPMYIIbI
H IIPHMEHATE WX, BIAAETh NIPAKTHYECKHMU IPUEMAMH TeOMETPHYECKHX H3MepeHuH H
MOCTPOCHHUH, YMTATh HH(OPMALHIO, PEACTABNCHHYI0 B BHIy TaONHu, AMarpammu
Ipa)MKOB, KHTE B YCIOBUSX HEONPEACIEHHOCTH H IOHHMATE BEPOSTHOCTHBIN XapakTep
CIY4YaHHBIX COOBITHIA.

OnnoBpemenHo ¢ PacllINpeHHeM cep NPUMEHEHHS MATEeMAaTUKY B COBPEMEHHOM
obwectBe BCE Gonee BaKHBIM CTaHOBHTCA MAaTEMATHUYECKHUH CTUITh MBILLTEHHS,
NPOSIBIAIOUIMHCA B OMNpeeISHHBIX YMCTBEHHBIX HaBplKax. B mpouecce usyuenns
MATCMaTHKH B apceHal NMPHEMOB M METOAOB MBIILTCHHS 4YEJI0BEKA ECTECTBEHHBIM
00pazoM BKIOUAIOTCH WHAYKLMA U OeayKiius, o0odmenne 1 KOHKpeTHu3anus, aHaius u
CHHTE3, Kiaccudbukauus u CHCTEMaTU3alus, abCTPAardpoBaHHe W aHANOTHS. OGbeKTh
MATCMaTHIECKUX  yMO3AaKMIOYCHUH, NpaBuna ux KOHCTPYHPOBAaHHA paCKPBIBAIOT
MCXaHHM3M  JIOTHYECKHX  IOCTPOCHMiA, CIIOCOOCTBYIOT  BbIpaGoTKe YMEHUS
hOpMYTHpOBaTE, 0GOCHOBBIBATE U IOKA3BIBATL CYKICHHS, TEM CAMBIM DPa3BUBAIOT
JIOTHYECKOe MbIILTeHHe. MaTeMaTvke MpUHamIeKuT BCyluas posib B (hOPMHPOBAHHH
AIFOPUTMHYECKOH KOMITOHEHTBI MBILLICHUS K BOCIIMTaHUM YMEHUH JelcTBOBATL Mo
3d/laHHBIM aNropuTMaM, COBEPUICHCTBOBATH M3BECTHHIE U KOHCTpYHpOBaTh HOBbLle. B
MPOLECCe pelueHus 3a1a4 — OCHOBHOH yueGHO ACATEIIBHOCTH Ha ypOKaX MaTeMaTHKH
~ PasBHBAIOTCA TBOPYECKAS U NPUKIAIHAS CTOPOHBI MBILLICHHUS.

Obyuenne matematuke pmadt BO3MOKHOCTb pa3BUBaTh ¥ 00ydaloluxcs TOYHYIO,
PalUHOHANBLHYIO W HH(OPMATHBHYIO peds, YMEHHE oTOMpaTh HauGonee MOAXOMAIME
ABIKOBBIC, CHMBOJIMYECKHE, paduueckue CPEACTBA N7 BBIPAXKEHUS CYXKISHHH U
HarJlIs/1HOTO UX NpeCTaBNeHUS.

HeoOxomumeM koMnonentom obiel KynsTypsl B COBPEMCHHOM TOJIKOBAaHHU
SIBJIAETCS ODLLEE 3HAKOMCTBO ¢ METOIaMu MO3HAHUS /ICHCTBUTENIBHOCTH, ITPeNCTABIICHHE
O TIPEAMETe M MeTONE MATEMaTMKH, €ro OTAHYHS O METONOB €CTECTBEHHBIX U
TYMaHHUTapHBIX HayK, 00 OCOGEHHOCTHX MPUMCHEHUST MAaTeMATHKH AJIS pelleHus
HayYHbIX U MPUKNAAHKIX 331a4. Takum 00pa3oM, MaTemaTHuECKOe 00pa3oBaHKe BHOCHT
CBOH BK1an B JOpMUpOBaHHe obluel KyIhTyphl YenoBexa.

M3yuenne matemarmkn CHOCOOCTBYET ICTCTHICCKOMY BOCIIMTAHHUIO 4eNOBEKa,
HOHUMAHHIO KpacoTbl M H3SILECTBA MATEMATHYECKHX PaccykaeHuH, BOCHPHUATHIO
TEOMETPUYECKUX (OPM, YCBOCHHIO HaeH CHMMETPHH.



IpuopuTteTHsiMu NenaMu oOyuenuss matematuke B 10—11 kiaccax Ha 0a30BOM
YPOBHE ABIAIOTCA:

(QOPMHpOBAHHE LEHTPANBHEIX MATEMATHYECKMX MIOHSTHI (4Hcl0, BenMYHHA,
FCOMETpUYecKas (urypa, nepeMeHHas, BEpPOSTHOCTE, ¢ynknus), obecneunBarommx
MpCEMCTBEHHOCTD M [IEPCIIEKTUBHOCTH MaTeMaTUYECKOTo 06pa3oBaHus obyyaroImmxcs;

MOABE/ICHUE O0YYarOUIMXCsl HA JOCTYITHOM JUISl HUX YPOBHE K OCO3HRHHIO
B3AUMOCBA3N MaTCMaTHKH H OKPYKAIOUIEr0 MHPa, MOHUMAHHE MaTEMAaTHKH KaK 9acTi
0OLIeH KyIbTYpHl Ue/I0BEYECTBA;

PasBUTHE WHTEJUIEKTYallbHBIX M TBOPYECKHX CIIOCOBHOCTEH 00yyaloiiuxcs,
MO3HABATEbHON aKTHBHOCTH, HCCIIE/IOBATENLCKEX YMEHHI, KPHTUYHOCTH MBILIIEHHS,
HHTEpeca K H3yYEHHIO MAaTEMATHKH;

(opmupoBaHie  QYHKLMOHANBHON  MaTeMaTHYeCKON TPaMOTHOCTH: YMEHHUA
paclosHaBaTh MaTEeMaTHYeCKUE acleKThl B  pealbHBIX KU3HEHHBIX CUTYaIHIX
W TpA M3YYCHUH JIDYTHX Y4eOHBIX NpPeIMETOB, TPOSBIEHUS 3ABUCHMOCTEH w
3AKOHOMCDHOCTEH, (POpPMyTMpOBaTE MX Ha s3bIKE MATEMATUKE U CO31aBaTh
MaTCMAaTH4eCKHE MOJENH, NPUMEHSTh OCBOGHHBIA MaTeMaTHUeCKHi anmnapar Js
PCLICHUA  TPaKTHKO-OPHEHTHPOBAHHBIX 3a1ad, HMHTEPIPETHPOBATE M  OLEHUBATS
110Jly4EHHBIE PE3YIbTATHIL.

OCHOBHBIMH JMHUSMH CONEPXAaHHA MATCMATHKH B 10-11 knaccax sBnsoTcs:
«Hucna u BelYucaeHus», «Anrebpay («Anrebpaudeckue BBIPAXKEHUA», «YPABHEHHS U
HEpaBeHCTBa» ), «Havana MatemaTiyeckoro aHanusa», «I'eometpusa» («I'eomerpuueckue
¢urypsl U ux cpoiicTBay, «H3Mepenne reomeTpuueckux BeIHYHHY), «BeposTHOCTE H
CTAaTHCTHKa». [laHHble JIUHHM Da3BHBAIOTCH napaniesNbHO, KaX1as B COOTBETCTBUUC
COOCTBEHHOM JIOTHKOH, OTHAKO He HE3aBHCHMO OJIHA OT JPYIOH, a B TECHOM KOHTAaKTe U
B3aMMOZIeHCTBHM.  Kpome »3Toro, mx ofbenuHser Joruyeckas COCTaBIIAOLIas,
TPaIHIIHOHHO MPUCYINas MATEMATHKE U MIPOHU3BIBAIOIIAS BCE MATEMATHYECKHE KypCHI 4
coxepxarencuele nuaud. Chopmynuposarnoe 8 ®TOC COO TpeboBaHUE «BllafeHUe
MCTONIaMi 10Ka3aTeNbCTB, aNlOPHTMAMH DCLICHMS 3ajad, yMCHHe GOpMYIHPOBATE
OTPENICNICHUSA, AKCHOMBI H TEOPEMBl, MPMMEHSTh WX, NPOBOJAUTE AOKAa3aTe/IbHBIE
PacCy’:xXIeHuss B XONe pEIICHUS 3a7a4» OTHOCHUTCH KO BCEM yueOHBIM KypcaM, a
dhopmupoBaHHe NorudecKux ymeHHit paclipeiesiieTcs 1Mo BCeM rogaM oOydeHHs HA
YPOBHE cpefiHero obuiero obpasosanus,

B cootserctBin ¢ ®I'OC COO MartemarHka ABIAETCS 00A3aTENBHBIM [IPEAMETOM
Ha NaHHOM ypoBHe obpasoBanus. [lporpamMmoii mo MaTemaTHie npeaycMaTpuBaeTCs
M3y4eHHe y4ebHoro npeaMera «MaTeMaTHKay B paMkax Tpé€x y4eOHBIX KypCoB:
«Anrebpa M Havana MaTeMaTM4ecKOro ananuza», «l'eomeTpus», «BepositHocTs H
CTaTHCTHKa». DOPMHUPOBAHKE JIOTMYECKUX YMEHHMIA OCYIUECTBASACTCS HAa MPOTSKEHHH
BCEX JIeT 00y4eHMs Ha YPOBHE CPEeIHero o6Iiero 00pazoBaHus, a JNEeMEHTH JIOTHKY
BKIIEOUAIOTCA B COAEPKAHHUE BCEX HA3BAHHBIX BBIIE YUeOHBIX KypCOB.

Obuee 4KcT0 4acoB, peKOMeHIOBAHHMIX Tst H3YYEeHHUS MaTeMaTHkKH — 340 yacos:
B 10 kmacce — 170 uacos (5 yacos B Heaemo), B 11 knacce — 170 yacos (5 4dacom
B HE/ET0).



ILTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI IIPOTPAMMUBI
HHO MATEMATHKE HA YPOBHE CPEJAHEIO OBIINETO OGPA3OBAHUA

H3yteHne MaTeMaTHKI Ha YPOBHE OCHOBHOI'O OBIIEr0 00pa3oBaHus HAITPaBIEHO Ha
HOCTHXEHHE OOYYarOIUMHCS  JIMYHOCTHBIX, METalpeIMETHBIX M TpeJMETHBIX
00pa3oBaTeNIbHbIX PE3YTBTATOR OCBOCHHMS yueOHOTO mpeaMera.

JUYHOCTHBIE PE3YJILTATBI

B pesynbrate u3yyenus matemaTuku ua YPOBHE CpeaHero oduiero obGpa3zoBaHus
y oGyyaroerocs 6y 1yT copMHpOBaHEI CHEYIOLHE TUYHOCTHBIE PE3YIILTATbI:

1) rpazpaancKoro BocnuTanus:

C)OPMUPOBAHHOCTh TPAKAAHCKOH MO3HIIHH 00y4aromerocs Kak aKkTHBHOIO M
OTBETCTBCHHOTO “JI€HA POCCHHCKOro OGMIECTBa, MpPEiCTaBIEHHE O MATEMATHUECKMX
OCHOBaX ()yHKUHOHHPOBAHHS Pa3IHYHBIX CTPYKTYP, ABICHHH, IPOLEYDP IPa)KJaHCKOTO
oburecTBa (BeIGOPLI, OMPOCH 1 APYTOE), YMEHHE B3aHMO/ICHCTBOBATE ¢ COLHAILHBIMY
MHCTUTYTaMH B COOTBETCTBHH C HX (DYHKLUHSIMH U HA3HAYCHHUEM;

2) maTPHOTHYECKOrO BOCHHTAHHUS:

COPMUPOBAHHOCTL  POCCHITCKOI IPOKAAHCKOH HAEHTHYHOCTH,  yBasKeHHS
K TpOLUIOMY M HACTOSIIEMY DOCCHHCKOH MaTeMATHKH, LEHHOCTHOE OTHOIICHHEK
AOCTHMIKEHUAM DPOCCHHCKMX MATEMAaTHKOB U POCCHICKON MaTeMaTHYeCKoid LIKOJIBI,
MCIONE3OBAHME STUX TOCTHAKEHUHA B APYTHX HayKaX, TEXHONOIHAX, cepax 3IKOHOMHKH;

3) AyX0BHO-HPABCTBEHHOI 0 BOCITHTAHHA:

OCO3HaHHE IyXOBHBIX LEHHOCTER POCCHICKOro Hapojaa, Cc(hOpMHPOBAHHOCTE
HPaBCTBCHHOIO CO3HAHMS, 3TMYECKOTO IIOBEJEHMS, CBA3ZAHHOIO C MPaKTHYECKUM
[IPUMCHCHHCM NOCTHXKEHUH HAYKH W AEATEIbHOCTBIO YYEHOro, OCO3HAHHE NTHYHOTO
BKJajia B IOCTPOSHHUE YCTOMYMBOro Gy AyImero;

4) 3¢TeTHYECKOT0 BOCIIMTAHNMS:

JCTETHHUECKOE OTHOIIEHHE K MHPY, BKJIIOYas 3CTCTUKY MAaTeMaTUUECKHX
3aKOHOMEPHOCTCH, 00BEKTOB, 3aaaw, PelIeHU, pacCyKIAeHuU, BOCIIPHUMYHBOCTBLK
MAaTEMaTHYECKUM aCleKTaM Pa3IUYHBIX BHIOB HCKYCCTBa;

5) dusnueckoro BocnuTannsN:

CHOPMUPOBAHHOCTL YMEHHUS MPUMEHST MaTEMaTHYeCKHe 3HAHMSA B MHTEpecax
3O0pOBOTO K 6C30MacHOTO 06pasa KU3HK, OTBETCTBEHHOE OTHOIICHHE K CBOeMy
3/I0POBBIO  (30POBOE MHTaHHe, COANAHCUPOBAHHKIA PEeXKUM 3aHITHH § OT/bIXa,
PeryJisapHas GpusHuecKas aKTHBHOCTE), pH3MYECKOe COBCPLICHCTBOBAHKE IPH 3AHATHIX
CHOPTHBHO-03/10POBUTENLHOMN JIEATENLHOCTBIO;

6) TpynoBoro BocnuTanns:

TOTOBHOCTE K TPYZy, OCO3HaHWe LEHHOCTH TPY/I0MH00uS, WHTEPEC K Pa3IuYHbIM
chepaM mpogeccHoHANLHO ACATEIBHOCTH, CBA3AHHBIM C MaTEMATHKON U ed



NPHIOKCHUAMH, yMCHHE COBEPLIATR OCO3HAHHBIH BEIGOp Gyayuwieit npodeccuu
H peanu3oBbIBaTh COGCTBEHHbIE JKW3HEHHbIE ILTAHbI, TOTOBHOCTh H CIOCOGHOCTEK
MATeMaTHIECKOMY 00pa30BaHMIO W caMOO0pPa3OBaHMIO HA MPOTSIKEHHU BCeid KU3HH,
TOTOBHOCTE K AKTHBHOMY YYacTHIO B PEIUEHHH NPAKTUUECKUX 3a/d49 MaTeMATHYECKOH
HaIparJICHHOCTH;

7) 3KOJIOTHYECKOI0 BOCTTHTAHMS:

chOPMHPOBAHHOCTL IKONOTUYECKOM KyJIbTYPbl, IOHHMaHHE BJIMAHHUS COLMAIBHO-
FKOHOMHIECKUX MPONECCOB HA COCTOSHUE TPUPOIHON M COLNANBHOM Cpebl, OcO3HAHHE
rJI00aNTBHOTO  XapaKTepa 3KOJOTMYECKHX npobiieM, OpMEHTALHs Ha IIpHMEHeHHe
MATEMATUYECKHX 3HaHMH s DELIeHHs 3anad B obNacTH OKpyxarollei cpenpl,
IJIAaHUPOBAHHE NOCTYNKOB K OLCHKH MX BO3MOXKHBIX MOCTEACTBHI s OKpYKarolLIeH
CpeJibl;
8) HeHHOCTH HAYYHOIO NO3HAHHUS:

c(pOPMHPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
Pa3sBUTUs HAYKH U OOIICCTBEHHON MPAKTHKH, IOHHMAHHE MATEMATHUYeCKO HayKH Kak
chephl YemoBeYecKoil AesTeNBHOCTH, FTANIOB ef Pa3sBUTHS ¥ 3HAYAMOCTH JUISl Pa3BUTHS
HHUBAIN3ALMH, OBJIAJICHHE A3BIKOM MATEMATHKH W MAaTeMATHUYECKOM KyJbTYpOil Kak
CpPeaCTBOM MO3HaHHA MHpa, TOTOBHOCTD OCYILIECTBIATE NPOEKTHYIOU
HCCIIENOBATEILCKY IO AEATEIBHOCTD HHAMBHIY aIIbHO M B IpyTIIIe.

METAINIPEAMETHBIE PE3YJBbTATBI

B pesynerate ocBoenuns nporpamMmer no mMatemartike Ha YPOBHE OCHOBHOI'O 00ILErO
00pazoBaHus y obyuaiolerocs OyyT cOpMHpPOBaHBI MeTalpe/MEeTHBIE pe3ynbTaThl,
XapaKTCPU3YIOUIHECS OBNAJCHUEM YHHBEPCATBLHBIMH TI03HABATCIBHBIMU NEHCTBHAMH,
YHHUBEPCAIbHBIMH KOMMYHHKATUBHBIMH  JEHCTBUAMH W YHUBEPCAJIBHBIMHU
PEryAATHBHBIMU AEHCTBHIMM,

IlozuaBareanHbie YHMBepcaJibHbIC y4eOHbIe /ICHCTBHSA
ba3zoBbie 1orHueckne aeiicreus:

BRIABIATE M XapaKT€pPH30BaTh CYINECTBEHHBIE NpU3HAKH MaTeMaTHYeCcKHX
00BEKTOB, MOHATHI, OTHOILUEHHI MEKAY HNOHATHSMH, QOPMYIMPOBATH olnpeneaeHus
NOHATUH, YCTaHABIMUBATE CYILECTBEHHBIH NPU3HAK KAACCUGUKALMH, OCHOBAHMS IS
000OIIEHUs U CPABHEHHUS, KPUTEPUN MIPOBOJUMOTrO aHaIN3a;

BOCIIPUHUMATE, POPMYJIHPOBATE H Npeodpa3OBbIBATL CYXKACHUS YTBEPAUTEILHEIE
W OTpHLATENBHEIC, € JMHHYHBIE, YaCTHEIE H 00IIHe, YCIIOBHbIE;

BLIABIIATE MAareMaTH4eCKHE 3aKOHOMEPHOCTH, B3aHMOCBI3H U IPOTUBOPEUHS
B (aKTaX, NAHHBIX, HaOMIOAEHUIX W YTBEPXKIACHHAX, [IpeAnaraTb KpUTEpPHUII
BBIABJICHHUS 3AaKOHOMEPHOCTEH W NPOTHBOPEYHI;

ACJIaTh BLIBO/IBI C UCI10TB30BAHUEM 3aKOHOB JIOTHKH, ACAYKTHBHBIX U MHAYKTHBHBIX
YMO3aKIHOYEHHH, YMO3aKIYeHH 10 AHAJIOTUH,



MPOBOAMTL  CAMOCTOSITENbHO JOKA3aTe/IbCTBA MATEMATUYECKHX YTBEpIKICHHH
(pAMEIE M OT HPOTHBHOTO), BHICTPAMBATh APTYMEHTALHIO, OPHBOJUTE NPUMEPH U
KOHTPIPUMEPHI, 000CHOBBIBATE COGCTBEHHBIE CYKICHHUS H BHIBOIBL,

BBIOMpATH Crocod pernenus yuebHoil 3a1aun (CpaBHMBATD HECKONBKO BapHaHTOB
pelienus, BelOupaTh Hanbolee NOAXOMAMIMI ¢ yUETOM CAMOCTOSTENBHO BbIICIEHHBIX
KPUTEPHUCB).

bazosble necliel0BaTeILCKHE AeliCTBHS:

HCTONB30BATE  BOMPOCHl  KaK — MCCIE/0BATENbCKHI WMHCTPYMEHT —IIO3HAHHS,
(hOpMyTHpOBATE BOLPOCHI, PHKCHPYIOLIHE IPOTHBOpEYHE, NpodJIeMy, YCTaHABIUBATH
UCKOMOE U IAHHOE, POPMHUPOBATH THITOTESY, APIYMEHTUPOBATD CBOK) O3HIIHIO, MHEHHE;

[POBOAMTE CaMOCTOATENBHO CINTAHHPOBAHHBIM 3KCHEPHMEHT, WCCIeJOBaHMUe
MO yCTAHOB/ICHHMIO OCOOEHHOCTEH MaTeMaTHYecKoro oGheKTa, sBleHHS, npolecca,
BRISIBJICHHIO 3aBUCHMOCTEH MeX 1y 0ObEKTaMH, SBICHUAMH, IIPOLIECCAMU:

CaMOCTOATENbHO  GOpMyIHPOBaTh OGOOIIEHHS W BBHIBOIBI 11O pesynbTatam
MPOBEACHHOTO HabMIONCHNUS, UCCNENOBAHUS, OLCHUBATE TOCTOBEPHOCTE 11071y YeHHBIX
PE3Y.1bTaTOB, BRIBOJAOB U 00OOIIEHHIA;

IPOTHO3HPOBATE  BO3MOXHOE pa3BUTHE TIPOLECCca, & TAKXKE BBUIBHIAThb
MPEANOJIONKEHUS O €0 Pa3sBUTHU B HOBBIX YCJIOBHSIX.

Pabota ¢ nndopmauueii:

BBISBIISTE Ae(UUNTH MHOOPMAIHH, NAHHBIX, HEOBXOAMMBIX IS OTBETa Ha BOIIPOC
U [IJ1s1 PeLUeHHS 3a/1a4H;

BRIOHPATh MH(POPMALHI M3 HCTOYHHKOB DaslHYHBIX THIIOB, aHAJIM3HPOBATS,
CHCTCMATH3MPOBATL U WHTEPIPETHPOBATL MH(OPMALHKIO Pa3IHYHbIX BHIOB U dopm
NpeACTABICHHUSA,

CTPYKTYpHpOBaTh MHQOPMAaUHMIO, NPEICTABNATL €8 B  pasiH4HBIX bopmax,
HIUTIOCTPHPOBATE I'pa)HYecKH;

OLICHMBATh HANEKHOCTE MHGOPMAIMH [0 CaMOCTOSTEIbHO cpopMynHPOBAHHBIM
KPUTEPHAM, COOPMYTTHPOBAHHBIM CAMOCTOSTENBHO.

KomMyHHKAaTHBHbBIE YHHBepCcaJibHbIe YyUeOHbIe AeliCcTBHSA:

BOCIIDUHUMATh U (QOPMYJIHPOBATE CYXICHHS B COOTBETCTBHH C YCIOBUAMH
H IeNIMH OOILEHHs, ICHO, TOYHO, I'PAMOTHO BbIPa’KaTh CBOK TOUKY 3PEHHS B YCTHBIX U
MTHUCPMEHHBIX TEKCTAX, aBATh IOACHEHUSA ITO XOAY pEeIlCHUS 3a/1auH, KOMMEHTHPOBATh
TONYHEHHBIH pe3ybTar;

B XoJic OOCYXIEHHs 3a1aBaTh BOIPOCH [10 CyIlecTBy oOCyxIaeMoil TeMpl,
npobJeMbl, pelaeMoil 3a1a4H, BLICKA3bIBATD HJl€H, HalleleHHBle Ha MOMCK peIleHH s,
COHOCTABIATL CBOM CYRIACHUS C CYXJACHMSIMH JPYTMX Y9YacTHHKOB auanora,
OOHApYXHUBATh pa3idyule U CXOICTBO MO3HUMH, B KOPPEKTHOH dopMe dopmymHposath
pa3sHOrnacus, CBOM BO3PAKEHUH;

HPCIACTAB/IATL  PE3YNHTATHl  PIUEHHs 3a/laul, SKCIIEPUMEHTR, HCCIIENOBAHMS,
MPOCKTa, CaMOCTOATC/IBHO BBHIOHPATH (OPMAT BBICTYIUIEHHS C y4&TOM  3ajau
IIPE3CHTALMH 1 0COGEHHOCTEl ay IMTOpPHH.



PeryasituBnpie yHuBepcanbHble yuebuble aeiicTBus
Camooprannzanus:

COCTABIIATE IUIaH, AlITOPUTM PeLleHus 3a4a4H, BeIOUMpaTh Ciocob peleHus ¢ yuéTom
UMEIOIIMXCA  pPECYPCOB M COOCTBEHHBIX  BO3MOXKHOCTEI, apryMeHTHPOBaTh H
KOPPEKTHPOBATE BAPHAHTLI PEILIEHUH C y4ETOM HOBOW HH(OPMALHH.

CaMOKOHTPONIb, IMOUHOHATLHBI HHTELJIeKT:

BIaJICTh HaBBIKAMH T103HABATEJILHON peIeKCHH Kak OCO3HAHHS COBEPLIAEMBIX
JEHCTBUHA M  MBICIMTENBHEIX IIPOLECCOB, MX pe3ynbTaToOB, BIAAETh CHOCOGAMU
CaMONPOBEPKH, CAMOKOHTPOMS IpPONECCa M pe3ynbTaTa pelIeHHS MaTeMaTHuecKoit
3ajauu;

TMPEABAIIETL TPYIHOCTH, KOTOpble MOIYT BO3HMKHYTh TpPH pelIeHHH 3a/1ayH,
BHOCHTL KOPPEKTHBEI B JEATENBHOCTh HA OCHOBE HOBBIX OOGCTOSTE/BCTE, JaHHBIX,
HaHJEeHHBIX OLUIMOOK, BHIABIEHHBIX TPYAHOCTEH;

OUCHUBATE COOTBETCTBHE pPE3YNbTAaTa HelM U YCIOBHAM, OOBICHSTE TIPUYHHEI
AOCTHKCHUA U HETOCTHIKCHHS PE3YNBTAaTOB AEATEIBHOCTH, HAXOMUTE OLIHUOKY, NaBaTh
OLEHKY NPHOOPETEHHOMY OIBITY.

CoBMecTHas JesITe/IbHOCTD:

TOHHMATDH U HCTOJIB30BATh NPEHMYIIECTBA KOMAHHON M MHAMBHAYANbHOM paboTE
U pelICHMH y4eOHBIX 3aja4, NPUHHMATH I1€b COBMECTHOM JEeATEIIBHOCTH,
TUIaHUPOBaTh  OPTaHU3alMio  COBMECTHOH paGOThl, pacrpefeNsTh BH/IbI pabor,
AOrOBapUBATECS, OOCYXKAATh TIPOLECC M Pe3yIbTar pabotel, 0606waTE MHeHUs
HECKOIBKUX JIIOJIEH;

y4acTBOBaTb B TPYMNOBBIX (opmax paGorhl (o6cyxaeHus, obMeH MHEHHUH,
«MO3TOBBIC LITYPMbI» M HHBIE), BBITOIHATH CBOKO 4aCTh paboTh! U KOOPIWHHPOBATDH CBOU
AEHCTBHS C APYTMMH YNCHAMH KOMAH/IBI, OLIEHHBATh KAYECTBO CBOETO BKJIaZa B o0muii
NPOAYKT I10 KPUTEPHAM, CHOPMYITHPOBAHHBIM YUaCTHHKAMH B3aUMOICHCTBYS.

INPEIMETHBIE PE3YJIBTATBI

IIpeaMeTHbIe pe3ynbTaThl OCBOCHHS NporpamMMbl TI0 MaTeMATHKE Ha 0a30BOM
YPOBUE Ha ypOBHE CpeIHEro obllero obpa3oBaHus PEACTaBIEHbI IO TOAaM 00yueHus
B PaMKax OTAENBbHBIX YYCOHBIX KyPCOB B COOTBETCTBYIOLIHX pasfienax nporpamMMbIno
MaTeMaTHKE.



PEJEPAJIBHAAL PABOYAS IPOTPAMMA YYEBHOI'O KYPCA «AJICEEPA
1 HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

IOACHUTEJIBHAS 3ATIMCKA

Yuebupiil Kype «AnreGpa u Ha4ana MaTeMAaTHUYECKOTO aHAIH3A» SBISETCS OJTHUM
U3 HauOOJIee 3HAYUMBIX B NPOrpamMMe CPedHEro 06LIEro 00pa3oBaHus, MOCKONIBKY,C
OMHOM CTOPOHBI, OH obecrneuuBaer HHCTPYMCHTANBHYIO 0a3zy A H3y4yeHHS Beex
CCTECTBEHHO-HAY4HBIX KypCOB, a C JpPYrod CTOPOHBI, (OPMUPYET JIOrHYecKoew
abCTpakTHOE MbIILIeHHE OOYYAIONIMXCSH HA YPOBHE, HEOGXOMUMOM IS OCBOEHHS
y4eOHBIX KypcoB HH(OPMATHKM, 0OIIECTBO3HAHHS, MCTOpUH, CIOoBecHOCTH. B pamkax
yueOHOro xypca «Anrebpa ¥ Hadana MAaTeMaTHYECKOrO aHAIW3ay obyuyaromuecs
OBIALCBAIOT YHUBEPCAILHBIM A3LIKOM COBPEMEHHOI HayKH, KOTopas JopMyTHPYET CBOH
AOCTHKEHUS B MaTEMaTH4eCKoH (opme.

YuebHbIl Kype anreGpbl M Hada MaTEMATHYECKOTO dHATH3a 3aKJIaAbIBAET OCHOBY
AL YCHEUIHOrO  OBJAJICHUS 3aKOHaMH (M3MKH, XUMHH, OHONOrMH, MOHUMAHHM
OCHOBHBIX ~ TEHIASHLUMH JKOHOMMKM M  OOIIECTBEHHOH  JKM3HM, IO3BOJSET
OPHEHTHPOBAaThCA B  COBPEMEHHBIX LHQPOBBIX M KOMIBIOTEPHEIX TEXHOJOTHSX,

YBEPEHHO HCIIONB30BAThH X B NOBCEAHEBHON Xu3HH. B Toxe BpeMs oBnanenue
abCTPaKTHBIMH H TOTHYECKH CTPOIHMH MaTeMATHUECKHMH KOHCTPYKUUSAMHU pa3BHBACT
YMCHHE HAXOIWTh 3aKOHOMEPHOCTH, OOOCHOBLIBATE WCTHHHOCTE YTBEPKACHUS,
MCMONB30BATh  O0OOINEHHE M KOHKPETH3ALMIO, abcTpar¥poBaHue W aHAJIOIHIO,
(hOPMHPYET KPEeaTHBHOE M KPUTHYECKOe MblIITeHue. B XOJ€ H3y4eHHs areOphl 4 Hayan

MATCMaTHICCKOro aHAIM3a Ha YPOBHE CPeHEro ofLIero o6pasoBatus 06y atomecs
TIOTy4at0T HOBBIH OMBIT PELUCHHS NPUKIAAHBIX 334a4, CAMOCTOATEILHOIO OCTPOESHUS

MAaTeMaTHieCKUX MOJIENeH pealbHbIX CHTYaLMil ¥ MHTepIpeTaluy 10Ty YE€HHBIX
PCLLICHHH, 3HAKOMSTCA C NMPUMEPAMH MATeMATHYCCKHX 3aKOHOMEPHOCTEH B MpHpoJeE,
HaYKE 1 B HCKyCCTBE, C BBIIAIOIIMMUCS MaTeMaTHYECKMMH OTKPBITHAMH U HX aBTOPAaMH.

YueOHbIH Kypc anreGpsl M Haual MaTeMaTHYeckoro aHaqusa obnagaeTt
SHAUHTENLHLIM BOCIIUTATE/ILHEIM MOTEHIMANIOM, KOTOPhI peann3yercs Kak yepes
Y4eOHbIA MaTepHa, cnoco6eTBYIOILHIA dopMupoBanuio HayuHOro MHPOBO33PEHHS, TaK
U 4epes3 crelinpuKy yueGHOM AesTenbHOCTH, Tpedylolell caMoCTOATeNPHOCTH,
aKKypaTHOCTH, IPOROKUTENBHON KOHIEHTPAUMH BHUMAHNSA H OTBETCTBEHHOCTH

3a MOJTYYEHHBIH pe3ynbTar.,

B ocHose Merommkn oGyuenus anreGpe M HayanaM MAaTeMAaTHUECKOrO aHa1u3a
TIEKHUT NEATENLHOCTHBIN NPUHLUT 06yYeHHUsI.

B crpykType nporpaMmsl no airebpe u Hauanam aHantusa BBIAENSAIOTCSA CeAYIOLHE
COACPKATENBHO-METO/IMMECKHE JIMHMH: «Ynena W BBIYHCIEHHSY, «DyHKOHH H
rpadukn», «YpaBHeHHS U HepaBeHCTBa», «Hauana MaTeMaTHYECKOr0 aHaIH3a»,
«MHoXecTBa H NOTMKa». Bce OCHOBHbIC COZEP)KATENIbHO-METOIHYECKUE JTUHHH
M3YyHaIOTCA Ha MPOTSKEHWH [ABYX JeT oO0ydyeHHst Ha YpOBHe CpeliHero oomero
00pa30BaHusl, ECTECTBEHHO AOMOJIHAS JIpyr Apyra ¥ MOCTENEHHO HACHIILAsICh HOBBIMH
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TeMaMK W pasfenamu. JIaHHblil yueGHBIH Kype SIBISETCS MHTErPaTHBHBIM, IIOCKOJIBKY
OOBEIUHAET B cebe CO/IEPIKAHHE HECKONBKMX MATEeMATHUECKHX AUCUMIUIMH: anreGpa,
TPUTOHOMETpHSA, MATEMATHMECKUH aHaTH3, TEOPKS MHOXKECTB U Apyrue. ITo Mepe Toro
Kak 00y4aloluecs OBJAJeBAOT BCE GoNee MHMPOKUM MATeMATHUECKHM anmnapaTom,y
HHX TOCNEA0BATENLHO (OPMHPYETCA M COBEPLICHCTBYETCS yMeHHe CTPOUTH
MaTEMaTHYECKyI0 MOJICNb PEANbHOH CHTYallWH, NPUMEHATH 3HaHWA, TONyYEHHBIE
B y4eOHOM Kypce «Airefpa M Hayana MaTeMaTH4ecKOTo aHallu3a», Ui peHIeHus
CaMOCTOATENLHO  COOPMYNHPOBAHHOM  MaTeMaTHYeCKOH  3ajauM, a  3areM
HHTEPIPETUPOBATD OJyY€HHbIN Pe3yIbTarT.

CozmepxatenbHo-MeToauueckas NuHHS «YHcla M BBIYHCICHUSY 3aBepLiaeT
(OpMHpOBaHHe HABBIKOB MCIIONB30BAHHS ACHCTBHTEILHBIX YHCE, KOTopoe ObLI1o
HAa4aTo Ha ypoBHE OCHOBHOro obluero obpasosanms. Ha ypoBHe cpenmero ofiuero
0bpazoBaHus 0c000e BHUMaHHE yaesercs (OPMUPOBAHHUIO MPOYHBIX BHIYMCITHTEILHBIX
HABBIKOB, ~BKMOYAIOWIMX B ce0s HCMOMb30BaHHE pa3tM4HBIX  (GOPM  3amuc
AeHiCTBUTENIBHOTO YHCIId, YMEHUe PAllHOHANBHO BLIIONHATh AEHCTBHS C HUMH, [eJ1aTh
TPHKHAKY, OLCHHBATL pe3yJbTaT. OOy4aloUHecs MOMY4aloT HABBIKH MPHOIMKEHHBIX
BBIYHCIIEHHH, BBUTONHEHUS AEHCTBHI ¢ YHCTAMM, 3aMMCAHHBIMU B CTaH/IapTHON (opMe,
MCTIOIL3OBAHMA MATCMaTHYECKUX KOHCTAHT, OLHHBAHUS YHCI0BBIX BHIPAKEHHIL.

ComepxatenbHas numHMs  «VpaBHeHHs H HEPaBEeHCTBA»  pealiu3yercs Ha
NPOTKEHUH BCero 00y4eHHs Ha YPOBHE CpeHEro OGIIEro 00pa3oBaHKs, NOCKOJILKYB
KaXIOM pasfiefie nporpaMMel TPEAyCMOTPEHO PeLICHHe COOTBETCTBYIOLIMX 3asay.
Obyuaroluecs 0BAaLeBAIOT PA3THYHBIMU METONAMH PELICHHS LeNBIX, PALMOHAIBHbIX,
HPPALTHOHAIIBHDIX, NIOKA3ATEIIBHBIX, TOTAPUYMIYECKHX H TPUTOHOMETPHYECKHX YPaBHCHMUI,
HEPABCHCTB M MX cHCTeM. TTolyyeHHBIe yMeHNs HCIIONB3YIOTCS NPH HCCTIe/I0BAHIH by HKIM
¢ TIOMOMIBIO NPOM3BOAHOH, PEIleHWM NPMKIAAHBIX 3a[a4 M 3a0a4 Ha HAXOMNCICHHE
HaUOOIBIINX M HAMMEHBLIMX 3HAYeHHH GyHKLUA. Jannas copepxarenpHas JAUHUSA
BKTIOYAET B celst Takke HOPMHPOBAHHE YMEHUI BBIMOIHATH pacy€Tel no dopmyam,
MpeodpasoBaHus LENbIX, PaHOHATHLHBIX, MPPALAOHAIBHAIX H TPUTOHOMETPHYECKHX
BBIDAKEHHH, & TaKkKe BHIPAXEHHM, CONEpKAllUX CTCHeHH W norapumMel. braromaps
M3YHEHHIO  anreOpaMyeckoro MaTepuana IIPOMCXOJMT  JajpHeiee pa3BHUTHE
AJITOPUTMHYECKOrO 1 abCTPAaKTHOTO MBILITEHHS 06YHAIOMMXCH, (bOpMUPYIOTCS HAaBBIKK
ACTYKTHBHBIX  pacCyXJACHUH, pabOTBl ¢ CHMBONBHBIMH (OPMAMH, IpeCTABIEHUs
3aKOHOMCPHOCTEH M 3aBUCUMOCTEH B BH/E PABEHCTB U HepaBeHCTB. Anredpa npejiaraer
3 eKTUBHEIE MHCTPYMEHTEI SIS pelLeHHs MPAKTHYECKHX U €CTECTBEHHO-HAYYHBIX 33713,
HATIA/IHO AEMOHCTPHPYCT CBOM BO3MOMKHOCTH KaK A3bIKa HAyKH.

ConepxaTenbHO-METOANYECKAS — JHHUS «DyHKUMM ¥ rpaduKH»  TECHO
MEPCIIIETACTCA € APYTUMH JIHHHSMH Y4e6HOro Kypca, TIOCKONBKY B KAKOM-TO CMBICIIE
3a1a€T  MOC/EN0BATENbHOCTh  H3YUeHHs Mmarepuana. HMsyveHue  crencHHoI,
TOKa3aTEeNbHOH, JIOTapUGMHIECKON U TPUTOHOMETPHYECKHX QyHKIHiT, X CBOHCTB U
IPagUKOB, HCMONIb30BaHKe GyHKLUMIT IS pelleHHns 3a1ay 13 ApYyTUX y4eOHBIXIIpeIMETOB
W pEanbHOU H3HM TECHO CBA3aHO KAK C MATEMATHYCCKHUM AHAJIU30M, TakK H
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C pellleHHeM ypaBHEHHH M HepaBeHCTB. IIpu 3ToM 60I1bII0e BHUMaHUE yAenseTcs
(OpMHPOBAHMIO YMEHHUS BBIPAXKATL (POPMYJIaMU 3aBUCHMOCTH MEXKIY pa3muuyHbIMH
BEJIMYMHAMH, HCCIEN0BaTh NONyYeHHbIE QYHKIWH, CTPOUTh WX rpadmku. Martepuan
CO/ICpIKaTeIbHOM TMHUM HallelleH Ha Pa3sBUTHE YMEHUH U HABBIKOB, MO3BOIAOIIAX
BbIp@)KaTh 3aBHCHMOCTH MEXY BETHYMHAMH B PA3THYHON (hopMe: aHATUTHYECKOH,
rpaduyeckodl u cnoBecHoi. Ero uszyyeHue crioco6¢TByeT pa3sBUTHEO AJIrOPUTMHUECKOTO
MBIILIIEHHS, CIOCOOHOCTH K 0000IIEHHI0 H KOHKPETH3AIIMH, HCIIOIb30BAHUIO aHATOTHI,
CopmepxatenbHas nuHuA «Havana MmaremMaTH4ecKoro adamus3a» [03BONSET
CYMIECTBCHHO PACHIHPUTL KPYT Kak MaTeMaTHYECKHUX, TaK ¥ MPHKIAAHBIX 33744,
AOCTYIMHBIX OOYYarOLUIMMCS, ¥ KOTOPBIX MOSBISETCS BOIMOKHOCTh HCCJ/IENOBaTh U
CTPOMTH IpaduKH QYHKIHIM, ONpefeNnsiTh UX HAHOOBIINE M HAaMMEHbIIHE 3HAUESHHS,
BBIUMCIIATE TIOM@AM (UrYp ¥ OOBEMBI Ted, HaXOAUTh CKOPOCTH M YCKOPCHHS
npoiteccoB. CoznepareNbHas TUHHSA OTKPBIBACT HOBBIE BO3MOMKHOCTH MOCTPOCHHUS
MaTEMATHIECKHX MOJeNeHl peaibHbIX CHTyalHH, HaXOX/ICHHS HAMNYUYLIEro pemeHus
B TIPUKIAIHBIX, B TOM YHCJIe COLMAIBHO-DKOHOMHUYECKHUX, 3aJa4ax.3HakoMCTBO
C OCHOBaMH MATEMATHYECKOrO aHallM3a CIOCOOCTBYET pa3BHTHIO abCTPAKTHOTO,
(GOpPManEHO-TOrUYEecCKOr0 M KPeaTHBHOIO MBILICHHS, (GOPMHUPOBAHHIO  yMEHHI
Pacro3HaBaTh NPOAB/ICHHS 3aKOHOB MAaTeMaTHKU B HayKe, TEXHHKE U HCKYCCTBeE.
OOyuarommecs y3HalOT O BBIJAIOLIMXCS pe3yIbTaTax, NOJIy4€HHBIX B XOJ€ pa3BUTHA
MaTeMaTHKH KaK HayKHu, U ¥X aBTopax.

ConepxarenpHo-MeToquYecKass JMHUS «MHOXeECTBA M JIOTHKA» B OCHOBHOM
IOCBALICHA JIEMEHTAM TEOPUU MHOXKECTB. T€OPETHKO-MHOKECTBEHHBIE TIPEACTaBIEHIS
IPOHH3BIBAIOT BECh KYpPC INKOJBHOH MAaTeMaTHKH M MOpPeAararoT Haubonee
YHHBEPCANBHBIN SI3BIK, OOLEIHHSIOWIMY BCe pa3eNbl MATEMATHKH U € HPUIOXEHHH,
OHHM CBA3BIBAIOT DA3HBIE MATEMaTHYCCKUE NMCUMILIMHBI B e€AWHOe uenoe. [Tostomy
Ba)XXHO 1aTh BO3MOXHOCTB 00y 4aloIIeMyCsl HOHUMATh TEOPETHKO-MHOKECTBEHHBII S3bIK
COBPEMEHHOI MaTeMaTHKH M UCTIONB30BATh €r0 A/ BhIPAXKEHHS CBOMX MBICIEH,

B y4ebnom kypce «Anrebpa v Hauala MaTeMaTHYECKOTO aHATH3a» IPUCYTCTBYIOT
TaKXKE OCHOBBI MaTEMAaTHYECKOTO MOIGNUPOBAHHS, KOTOPHIE MPH3BaHbl CHOPMHUPOBATH
HABLIKM MOCTPOCHUS MOJENEH pPEANbHBIX CHTYAlH#, HMCCIIEAOBAHHUA 3THX MOJENeic
TIOMOUIbIO  annapata anredpbl W MaTeMaTHYeCKOro aHalu3a M HHTEpIpeTaliu
MONMYYeHHBIX Ppe3y/bTaTOB. Takue 3alaHMs BIVIETEHbl B KAKABIA M3 pasiesoB
[IpOTpaMMBl, MOCKONIbKY BECh MaTepuanl y4eOHOro Kypca LIHPOKO HCHONB3YeTcs AJIs
PCIICHU  TIPUKIANHBIX 3afa4y. [lpW pelleHMM peanbHBIX TPAaKTHYECKHX 3a71ay
ofyuaronecs pasBUBAIOT HaOTIOMATENBHOCTS, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH,
aOCTparupoBaThCsl, MWCIONB30BATh  AHAJIOTHIO, 0600MATh U KOHKPETH3UPOBaTh
npodiieMy. JlesTenbHOCTs N0 GOPMUPOBAHHIO HABLIKOB pelleHus MPUKIAIHBIX 3a7a4
OPraHusyCTCd B NpOLECCe M3Y4eHHs BCeX TeM yueOHOro Kypea «AnreGpa M Havaia
MaTEeMaTH4YeCKOr0 aHanu3ay.

Obmee 4KCI0 YaCOB, PEKOMEH/IOBAHHEIX A5 H3Y4eHHA yuebHOro Kypca «Anrebpa
1 Hadana MaTeMaTHIecKoro ananusa», — 170 uacos: B 10 kmacce — 68 wacos (2 yaca
B Hefelo), B 11 knacce —102 vaca (3 yaca B Hegetio).



COJEPXKAHHE OBYUEHUS

10 KUIACC
Yucna v BLIYHCACHHS

PauronanbHbie  vucna. OOGBIKHOBEHHBIC M ASCATHYHbIC JAPOGH, NPOLCHTHI,
DecKOHEYHbIE IEPUOAMYECKHE APOGH. APH(METHYECKHE ONEpalMK C PALIHOHAIBHBIMHU
YNCIIAMH, [IPe0OPa30BaHKs YMCIOBBIX BEIpaXeHHIH. [IpuMeHeHne 1pobeil H NpoueHTOB
AJ1A pelleHNs MPUKIIAaAHbIX 3a/1a4 M3 PA3JIMUHBIX OTpaciiell 3HaHHi U peanbHO KU3HH.

JeHcTBuTenbHBle  uyucaa.  PalmonanbHele W MppallMOHaNBHBIE  dKCIA.
ApuQmeTnieckne onepauMM ¢ AHCTBUTENbHBIMM  9uchaMH.  [IpHOTKEHHBIE
BBIHHCJICHUS, IPABUIa OKPYIJICHHS, IPUKH/IKE B OLIEHKA Pe3y/IbTAaTa BBIYHUCICHUH,

Cremens ¢ uensiM nokaszarenem. CTaggapTHas ¢GopMa 3allUCH IelCTBUTENbLHOIO
unciia. Mcnoneszosanue nomxodsiueil (GoOpMbI 3anucy JeHCTBHTENbHBIX YHCEN AMs
peLIeHUs MPAKTHYECKHX 3aJay WU NPeJCTABIEHUs JaHHBIX.

AprMeTHYECKUH KOpeHb HATYpalbHON cTemenu. JleficTBus ¢ apiudMeTHIeCKUMH
KOPHSAMH HATYpalbHOH CTeneH .

CHHYC, KOCHHYC M TaHTeHC 4YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
APKTAHI€HC YUCIIOBOTO apryMEHTA.

YpaBHeHHSI H HepaBeHCTBA

Toxnecrsa U TOXIeCTBEHHbIE TPeOGPa3OBAHUS.

ITpeobpazoBanne TPHUTOHOMETPUYECKHX BBIpaXXEHHH. OcHOBHEIE
TPUTOHOMETPHUECKHE (QOPMYJIb.

YpaBHEeHHUe, KOPeHb ypaBHeHus. HepaBeHCTBO, peliieHne HepaBencTBa. MeTon
HHTEPBAJIOB.

PellieHne uebIx 0 ApOOGHO-PALMOHATBHBIX yPABHEHHIT M HEPABEHCTB.

PereHue nppauyoHanbHBIX YpaBHEHHI 1 HEPABEHCTB.

PeliieHre TPUrOHOMETPUUECKUX YPaBHEHMUIL.

IIpuMenenye ypaBHEHH U HEPABEHCTB K pellIeHHIO MATEMAaTHIECKUX 33134 H 32124
M3 pasiu4HbIX 001acTell HAYKK U peansHOl XKU3HU.

DyHKUHH H TpadHKH

®yHKuus, crnocodbl 3amanus ¢yukuud. ['paduk dyHkuun. B3aumuo o0patHble
bYHKIHH.

OG6nacTh oOmpencneHns W MHOXKECTBO 3HadeHmit ¢yukumd. Hymm (byHKUUH.
IIpomexy TKH 3HaKONIOCTOSHCTBA. UETHBIE U HEUETHBIE (yHKIIHH.

Crenenas QyHKUMA ¢ HATYpaIbHLIM U HeNbIM NoKasateneM. E& crolicTsa u
rpaguk, CBoicTBa U rpaduK KOPHSA N-0if CTEIeHH.

TpuroHomeTputieckas OKpyXHOCTb, OIpeeeHHE TPUTOHOMETPHIECKUX (ByHKIMH
YHCIOBOTO apryMEHTA.

Hauana MmaremMarn4yeckoro AHaJH3a

IocnenoBaTtensHoCTH, CNIOCOOH! 3aJaHUs MOCTENOBATEIbHOCTEH. MOHOTOHHBIE
[OCIE/IOBATEILHOCTH.



Apu¢pmMeTuueckas M TeOMeTpHYECKas MpPOTPEcCHH. beckoHeuHo yOpIBatomas
reoMeTpuieckas mnporpeccHs. CymMa OeCKOHEUHO yOBIBAIOLLE reoMeTpHUecKoit
nporpeccun. GopMmyia CI0XKHbIX NPOLEHTOR. MCIonb30Banme mporpeccuu s peLIeHHs
peanbHBIX 3a/1a4 IPUKIaJHOTO XapaKTepa.

MHoskecTBa H JIOrHKA
MHoxecTBO, ouepalMd Hax MHOXKECTBAMU. Jduarpammel  Diinepa-BeHHa.
IlpuMeHeHne  TeOPETHKO-MHOXECTBEHHOTO —anmapara Ul ONHCAHHS pealbHBIX
TNPOLIECCOB U ABJICHUMH, IIPH PELICHHH 3a/la4 U3 JPYTHX YueOHBIX PeIMeTOB.
Onpeaenenne, Teopema, cleICTBHE, J0KA3ATENHCTBO.

11 KJACC

Yuesra v BBIYHCIICHHA
Harypanshsle u nensie drcia. [Ipu3Haky JeTUMOCTH LENBIX YHCEL.
CreneHs ¢ pallMoHanbHBIM MokasaTenem. CBOMCTRA CTEMEHH.
Jlorapudm uucna. JlecatudHble U HATypaTbHbLe aorapu(Mel.

YpaBsHeHHUS H HepaBeHCTBA

Ilpeobpasopanue BRIpax)enHmii, comepxanux JorapugMel.

IlpeoOpasoBaHue  BBIP@XKEHWH, CONEPKAIMX CTEMEHH palMOHANLHBIM
OKa3aTeIeM.

IIpumephbl TPHIOHOMETPHHECKHUX HEPABEHCTB.

INoxasaTenpHble ypaBHEHHs W HEPABEHCTRA.

Jlorapumuueckue ypaBHeHus 1 HepaBeHCTBa.

CHcTeMbl NHMHEHHBIX ypaBHeHuit. PellleHne NMPUKIagHBIX 347134 C MIOMOLIBIO
CHUCTEMBbI JIMHEHHBIX YpaBHEHHIA.

CHCTeMb! H COBOKYITHOCTH PAalMOHATBHBIX YPABHEHHUI 1 HEPaBEHCTB.

TIpumMeHeHHe ypaBHEHHIA, CHCTEM M HEPABEHCTB K PEIEHHI0 MATEMATHUECKHX
3aja4 ¥ 3afa4 U3 pasiuHbIX 00nacTel HayKH ¥ pealbHOMN JKU3HH.

P®yHKUHHN U rpadHKH

Oynkuus. [lepuomnueckne ¢ynxuun. TTpoMeXyTkH MOHOTOHHOCTH GYHKLHH.
Maxkcumymel 1 MUHEMYMBI GyHKIHN. Hau6ombiuee U HanMeHblIlee 3HaYeHHe GyHKIIMH
Ha TIPOMEXYTKE.

TpuronomeTpuyeckne dyHKUMY, NX CBOMCTRA 1 rpadHKH.

TlokasatenbHas u norapudMudeckas (yHKIHH, WX CBOHMCTBA W rpa)uKH.

Hcrions3osanue rpadHKoB (yHKUMH 1718 pellieHHs ypaBHeHKH 1 THHEHHBIX CHCTEM.

Hcnonbsosanue rpadukoB GyHKIME A8 MCCIeNOBaHMS IPOLIECCOB U
3aBUCHMOCTEH, KOTOPBIE BO3HUKAIOT [IPH PELICHUH 3a]aU 13 APYTHX YUEOHBIXIIPE/IMETOB
H pealbHON KH3HMU.

Havana MaremaTHyeckoro anajmza
Henpepeisubte dynkuun. MeTon uHTEpBajoB mis peLIeHUs HEpaBEHCTB.
ITpoussonnas Gynkiuu. [eomeTpuueckuii U GU3NUCCKUIH CMBICT IIPOU3BOIHOMH.
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TTpousBonnsic anemMenTapHbIX QYHKIMI. DOPMYIIBI HAXOKICHHS IIPOU3BOIHOR
CYMMBI, IIPOU3BEIEHHUS U HACTHOTO BYHKIMIA.

TIpuMeHeHHe I1IPOM3BOMHON K HCCIAENOBAHMIO (GYHKLUMH HAa MOHOTOHHOCTE M
OKCTpeMyMbl. Haxosx/ieHne HaubomblIrero 1 HaUMeHbILIEro 3HaYeHKs hyHKLMK Ha OTpe3Ke.

ITpuMeneHue IPOM3BOAHOM TSl HAXOMKACHHS HAMMYYLIETO PEILEHHS B MPUKIAAHBIX
3ajiadax, Uit ONPEACEHUs CKOPOCTH pOLecca, 3a4aHHOTO HoPMyYNoi HitH rpahukoMm.

IlepBoobpasnas. Tabnuma neppoobpasHbIX.

Huterpan, ero reometpuueckuii 1 GUMYecKUH cMplc. Borumcienue HHTErpajia
no ¢popmyie Helorona-JlefiGuuia.

INTPEJIMETHBIE PE3YJIBTATBI

K xonuy o6yuenus B 10 knacce o6ygaroiuiics NOJTY4UT CNeAYIOIHME NpeaMeTHEIE
pe3yibTaThi:

Yucs1a v BbIYHCIEHHS

OTICPMPOBATE MOHATUAMY: PallHOHANIBHOE U JeHCTBUTENBHOE YHCN0, OGBIKHOBEHHAs
" JECATHYHAS APOOb, IPOLEHTHL;

BBITMIOJTHATE aPU(METHYECKHE ONEPALMH C PALMOHAIBLHBIMH M IeiiCTBUTENbHIMUA
YUCTaMu;

BBIMONHATH NPUOIMKEHHbIE BBIYHCIIEHUS, HCTIONIB3Y S [IPABUIIa OKPYITIEHHS, eaTh
NPUKUAKY U OLEHKY PE3y.JIbTaTa BbIYHCIIEHMUIA,

OIEPUPOBATH NIOHATHAMU: CTEMEHBb C LENBIM [10Ka3aTeleM, CTaHjapTHas QopMma
3aMMCH  ICHCTBHUTENBHOIO 4YHCNA, KOPEHb HaTypalbHOH CTemeHH, UCIONbL30BAaTh
MOAXOAALTYIO GOPMY 3aITHCH AeHCTBUTENBHBIX UHCe IS pelleHus NpaKkTHYECKUX 3a1au
U NIPEICTAaBICHUS JaHHBIX,

OICpUPOBATE MOHATUAMM: CHHYC, KOCHHYC H TAHIEHC HPOH3BOJIBLHOIO yTia,
WCIIONIE30BATE 3alTHCh IPOM3BOJIBHOIO yIia 4epes obpaTHbie TPHUTOHOMETPHYCCKHE
bYyHKIHH.

YpaBHeHHs H HEpaBeHCTRA:

OMEpHPOBATL  NOHSTUAMHU:  TONKIECTBO, YPaBHEHHE, HEpPABEHCTBO, LEJIOe,
PallnOHANBHOE, HWPPAllMOHANBHOE YpPABHEHHE, HEpaBEHCTBO, TPHIOHOMETPHYECKOE
YpaBHECHHE;

BBINIONHATE  MPe0OpPa3OBaHHs  TPUTOHOMETPHYECKHX BBIDOXEHHH M pellaTh
TPHTOHOMETPHYECKUE YPABHCHHSA

BBIIIOJIHATE  NIpeo0pa3oBaHud  EeNbIX, palHOHANbHBIX U HPPaLUOHANBHBIX
BBIDKCHHH M pellaTh OCHOBHbBIE THIBI LENbIX, PAIMOHANBHBIX H UPPALHOHATBHBIX
YPaBHEHUI U HEPABEHCTR;

MPUMCHATE yPABHEHWS W HEPABSHCTBA [UIS PEIEHMA MaTeMaTHHYeCcKMX 3aay u
3aja4d U3 pa3M4HbIX 00acTel HAYKH U peanbHOMH KU3HM;

MOZC/IMpOBATL peallbHble CHTYalll Ha S3bIKE alreOphl, COCTABIATE BLIpa)XXKEHUS,
YPaBHCHHA, HEPABCHCTBA M0 YCNOBHIO 3aJa4d, HCCIIENOBATh IIOCTPOCHHBIE MOJIETH
C HCMONBb30BAHUEM aNmapara ajaredphl.



DOyHKNIHH H TpaduKn:

ONEpHpOBATh [OHATHAMH: QYHKUMA, CMOCOOBl 3ajaHust (GYHKLHH, 00JIacTb
ONpEAENEeHU U MHOKECTBO 3HAYCHUH (DyHKLMH, FpaduK GyHKIHH, B3aMMHO 0OpaTHbIC
¢$hyHKUMY;

OMEPUPOBATL MOHATHAMM: YETHOCTH M HEYE€THOCTh (GYHKUMH, HYJIH (DyHKIMH,
MPOMEKYTKH 3HAKOIOCTOSHCTBA;

MCTIO/1b30BaTh rpaduKM QyHKUMIt 1 pelleHys ypaBHEHHIH;

CTPOUTh M UHUTATh Tpahuk¥ JUHEHHOH (YHKHWM, KBaApPAaTUYHON (YHKIMH,
CTENEeHHOR (DYHKLIUH C HEThbIM [OKA3ATENEM;

MCTIONb30BaTh rpaduku (PpyHKUMH AN UCCeOBaHHS NPOLECCOB H 3aBHCHMOCTEN
Npy PELIEHWH 3a/1ad U3 APYTHX y4eOHBIX MPEJMETOB M PealibHOM JKM3HH, BHIPAXATh
(opMy1aMH 32aBUCHMOCTH MEX/Ty BETHUHHAMH.

Hauyaja MaTemaTHyeckoro anajunsa:

OIIEPUPOBATh  MOHSATHSAMHU: MOCNEI0BATENBHOCTh,  apUbMETHYECKasT U
reoMeTpHYecKas IPOrpeccuH;

ONEPHPOBATD MOHATHAMH: OECKOHEYHO yOBIBAIOIIAs TeOMETPUYECKas POrpeccus,
CyMMa OECKOHEYHO YOBIBAIOLILH reOMETPHYECKOH IIPOrPecCHH;

3aJ1aBaTh MOCIE0BATENBHOCTH PA3IHUHBIMH CIIOCODaMHU;

MCIIONb30BaTh CBOWCTBA I10CNENOBATENBHOCTEH M Mporpeccuit Ims peluenus
peanbHBIX 3a/1a4 NPUKIIaTHOIO XapaKTepa.

MHosKecTBa H JIOrHKA:
OTIICPHPOBATE NOHATHAMM: MHOXKECTBO, ONEpallHi Ha/l MHOXECTBAMH;
HCTIOMB30BATE TCOPETHKO-MHOXKECTBEHHBIN anmapar 11 ONMUCAHWS pealbHBIX
MPOUECCOB U ABIECHHUM, IPU PEILEHHU 3a1a4 U3 IPYTHX YueGHbIX [IpeIMETOB;
ONEPHPOBATE MOHATHIAMU: OTIPEICIIEHHE, TeOpeMa, CIIeICTBHE, J0Ka3aTebCTRO,

K xoHLy oOyuenus B 11 kaacce o6yyarommiics moqy4ut CIEAYIOLIYE TIPEIMECTHBIE
pE3yNIbTaThI:

Yucaa 1 BbIYHCICHHA:

ONCPUPOBaTh MOHATUSMH: HaTypajbHOE, LEJOe YUCIIO, WCIONB30BaTh MPU3HAKY
ACIAMOCTH LICIBIX THCEI, Pa3jIokeHUe YHCIA HA NPOCThIE MHOXKHUTENM NS pelleHus
3a/1a4;

ONEPUPOBATH [IOHATUEM: CTENEHD ¢ PALIHOHALHBIM [10KA3aTeIeM;

ONECpUpOBATL TIOHATHAMM: JIOTAPU(YM YHCHIA, JECATHYHBIE W HATypajbHbIE
JOTapUMBI.

YpaBHeHus 0 HepaBeHCTBa:

MPUMEHATL CBOWCTBA CTeNeHH NS NpeoOpasoBaHHs BHIPAKEHHId, ONEPHPOBATH
TIOHATHAMME: TIOKA3aTENBHOC YpPaBHEHHE M HEPABEHCTBO, PELIATH OCHOBHBIE THIIBI
IIOKa3aTeNbHbIX YPAaBHEHHI U HEPABEHCTB,

BBINIOHATL NPe0oOpPa3oBaHus BRIPaXeHHIl, CONEPKAIIMX TOrapH(MBl, OIepUpPOBATH
TOHATUAMU: JIOrapH(PMUIECKOE YpaBHEHHE U HEPABEHCTBO, PEIIATh OCHOBHBIC THITBI
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norapu(MUIECKUX YpaBHEHHI H HEPABEHCTB;
HaXOJUTh PeLeHUs MPOCTEUIIINX TPHTOHOMETPUIECKUX HEPABECHCTB,;
ONMEPHUPOBATh MNOHATHAMH: CHCTeMa JHHEHHBIX YPAaBHEHHI U €€ pelcHHe,
UCTIONB30BATh CUCTEMY JTUHEHHBIX YPaBHEHHH AT peLICHUS MPaKTHYECKUX 33a4;
HAXOJMTh pelleHus] MPOCTEHIIHX CHUCTEM M COBOKYITHOCTEH palMOHAJIBHBIX
YPaBHEHHUH U HEPABEHCTB;
MOJEeTUPORATh PEAbHbIE CHTYAllMK HA A3bIKE allredphl, COCTABNIATE BEIPAKEHHS,
YPaBHEHHS, HEPABEHCTBA M CHCTEMBI 10 Y CIOBUIO 3a/1a4H, UCCIIE10BATh TOCTPOSHHbIE
MOJICIIH C HCIIONL30BAHHEM allilaparta anredpel.

QOyHKUHH H rpadHKH:

ONIEPUPOBATH NIOHSATUSIMH: nepuoanveckas (YHKIHSA,  IPOMEKYTKH
MOHOTOHHOCTH (YHKIIHMH, TOUKH IKCTpeMyMa QYHKLMH, HaHOOJIb1IIce U HAUMEHbIIIEE
3Ha4YCHHA (PYHKLMH Ha IPOMEXYTKE, UCTIONB30BaTh UX IS HCC/Ie I0BaHuUs byHKIINH,
3a/1aHHOH rpaduKoM;

OIIEPUPOBATH MOHATHAMHU: TIpadHKU [NOKa3aTeNnbHOH, JorapudMUuecKoi
U TPUTOHOMETPHYECKHX (YHKLIHMH, H300pakaTh UX HA KOOPIUHATHOH IJIOCKOCTH U
MCIIOJIB30BATh AJIsl PEIEHHUs YPAaBHEHHUHA U HEPABEHCTB;

1300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH TpaMKH JIHHEHHBIX YPaBHECHHH
H MCII0J1b30BaTh MX /U1 PellICHHS CHCTEMB] TMHEHHBIX YPaBHEHHIA;

UCTIONb30BaTh IpadMKH  (QyHKHMA OIS MCCneaoBaHHS —MOPOUECCOB U
3aBHCHMOCTCH U3 APYTUX YYeOHBIX JUCIUILIMH,

Havaja MaTeMaTHYeCKOro aHan3a:

ONEpUPOBATL TMOHATHAMM: HENpPEphIBHAsl (YHKLUUS, MNPOU3BOIHAS (QYHKIIHH,
HCII0/1b30BaTh F€OMETPHYECKUH M (M3HUECKUH CMBICH HPOH3BOAHON NI PELIECHHS
3azay;

HaXOWTh TPOM3BOAHbLIE 3NEMEHTAPHBIX (QYHKUMH, BBIUUCAATE NPOM3BOIHBIE
CYMMBI, IIPOU3BEIEHHUSA, YACTHOTO (DyHKIHIL;

HCIOJIb30BaTh POU3BOJHYHO IJI MCCIENOBaHHS (QYHKIIHH HAa MOHOTOHHOCTH
H 3KCTPEMYMBI, IPUMEHATD Pe3yNbTaThl HCCIENOBAHUS K HOCTPOSHHUIO TPapHKOB;

HCTIO/Ib30BaTh  NPOU3BOJAHYIO Il  HAXOXKIASHMS HAWIYYIIEro penieHus
B [IPUKITAZHBIX, B TOM YHCJIE€ COLHAIBHO-OKOHOMHYECKHX, 3a1a4aX;

ONEPHPOBATE  NMOHATHAMM: TEPBOOOpa3Has M WHTErpaj, MOHUMATD
reoOMeTpUYECKHAY QU3HYeCKHAH CMBICT MHTErpana;

HaXOIHTh IEPBOOOPA3HbIE 3NMEMEHTAPHBIX (YHKUMI, BBIMHUCIAThL MHTErpal
110 opmyne Helotona—JleitbHua;

pellaTh INPUKIAJHBIE 3a0a4d, B TOM YHCIAC COHHAITBHO-3KOHOMMUYECKOTO M
(r3HUECKOTO XapaKTepa, CPeACTBAMU MaTeMaTHIECKOTO AHAIH3A.
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OEAEPAJIBHASI PABOYAS ITIPOT'PAMMA YYEBHOI'O KYPCA
«'EOMETPUS»

MMOACHUTEJBHAS 3AITHCKA

BaxxHocThyuebHoro Kypca TIeOMETpPHH Ha YpPOBHE CpeIHEro odILero
oOpa3oBaHMs 00yCIOBIEHA NPaKTHYECKON 3HAYUMOCTBIO METANpPeAMETHBIX H
NPEAMETHBIX DPE3YNbTATOB OOYYCHHsS TEOMETPHH B HANpPaBICHUH JIHYHOCTHOT'O
pa3BUTHS  OOyyalomuxcs, (QOPMHPOBAHHA (YHKUMOHAILHOH MAaTeMaTHYECKOM
I'PaAMOTHOCTH, W3YYEHHMs JAPYTHX y4eOHBIX AMCUMIUTHH. PasButHe y o6yuarommxcs

TIpaBUBHBIX MPCACTABICHUH O CYLIHOCTH M NPOUCXOXKIEHUM TeOMETPHUYECKHX
aOCTPaKLUUH, COOTHOIICHHH pEaNbHOIO M HICAIBLHOTO, XapaKTepe OTpaXKeHHs
MaTEMATHIECKOH HAyKOH ABJICHMI M NPOLECCOB PeajlbHOr0 MUPA, MecTe reOMeTpUH
B CHCTCME HayK W POJIH MaTeMaTHYe€CKOro MOJAESTUPOBAHUS B HAYYHOM MO3HAHHUH H
B [IPAKTHKE CNIOCOOCTBYET HOPMUPOBAHHIO HAYYHOTO MUPOBO33PEHHS 00YUAIOUINXCS, 2
TaKX€ Ka4€CTB MBILLUICHHS, HEOOXOIUMBIX LTS aJANTALIHE B COBPEMEHHOM 0B1LeCTBe.

['eomeTpns siBsieTCs OXHUM B3 6A30BBIX [IPE/IMETOB HA YPOBHE CPEIHErO 0BLIIEro

00pa3oBaHMS, Tak Kak o0EecneyuBaeT BO3MOMXKHOCTD U3Y4YeHUA KaK TUCLMUIIIHH
CCTECTBEHHO-HAaY4YHOHN HAIIPABIEHHOCTH, TAK U I'yMAHUTAPHOM.

Jlornueckoe MbluieHHe, (GOPMHPYEMOE IMpH H3YYEHMM OGYYAIOLIMMUCS
MOHATHAHBIX OCHOB T€OMETPUH H IOCTPOCHHH LETIOYKU JOTHIECKUX YTBEpPXKICHMUI
B XO/1€ PEILCHNS TCOMETPHYECKHX 3a/1a4, YMEHHE BBLIBHIATh U OMPOBEPTaTh THIIOTE3k]
HENOCPEICTBEHHO UCIIONB3YIOTCS IPH PELIEHHH 33/1a4 eCTeCTBEHHO-HAY4YHOTO [IHK/Ia,
B YACTHOCTH U3 Kypca (U3UKH.

YMeHUe OpHEHTHPOBATHCA B IIPOCTPAHCTBE HIPAET CYLIECTBEHHYIO POJIb BO BCEX
00acTAX NEeATENBHOCTH uejoBeKa. OpHUEHTALHS YeloBeKa BO BpEMEHH H
MPOCTPAHCTBE — HEOOXOANMOE yCIIOBHE €r0 COLUANBHOIO ObITHS, (POpMa OTpaKeHUs
OKpYJAIOWEro MHUpa, yCJIOBHE YCIIEUIHOrO IIO3HAHUs ¥ aKTHBHOIO Mpeobpa3oBaHus
HedcTBUTENbHOCTH. OnepupoBaHHe TMPOCTPAHCTBEHHBIMH 00pa3aMH  06beIUHSIeT
PasHbie BUIAbI Y4eOHOHM M TpPyIOBOM  JEATENbHOCTH, SBIAETCS  OJHHMU3
NPO(eCCHOHANBHO BAXKHBIX KAuecTB, NMOITOMY aKTyalbHa 3ajaua dbopMupoBaHusy
0OYYalOUMXCS NPOCTPAHCTBEHHOTO MBILUICHHS KaK Pa3sHOBHAHOCTH ofpazHoro
MBILUICHHST — CYINIECTBEHHOIO KOMIIOHEHTa B IOJArOTOBKE K IIPaKTHYECKOI
ACATENBHOCTH 10 MHOTHM HAaNpaBiIeHHIM.

Lenb ocBoeHus nporpaMMbl yue6Horo kypea «eoMeTpus» Ha 6a30BOM YPOBHE
oOyueHust — obieobpazopaTelibHOe M OBLIEKYIBTYPHOE pasBUTHeE o0y Jaromuxcs
yepes  ofecreuyeHHe  BO3MOXHOCTM  NpHOBpeTeHHS M WCIIOJb3OBAHHS
CUCTEMaTUIECKUX T€OMETPUIECKUX 3HAHUH W NEHCTBHH, CTIEU(DHUYHBIX reOMETPUH,
BO3MOXXHOCTH YCIIEITHOTO MNPOJOMKEHHS 00pa30oBaHUs [0 CLCLHATBHOCTIM, HE
CBSI3aHHBIM C NIPUKIIE/IHBIM HCIIONL30BAHHEM I'EOMETPHH.

[IpHOPHTETHBEIMH 3a/a4aMH  OCBOEHHS Y4eGHOro Kypca «l'eomeTpun» Ha
6asoBoM ypoBHe B 1011 knaccax sBIsIOTCA:
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(POPMHPOBAHKE TpPEACTABICHHUS O TCOMETPUH KaK 4acTH MHUPOBOH KyNbTYpbl H
OCO3HaHHE €€ B3aUMOCBA3H C OKPYXKAIOIIUM MUDOM;

dhopMHpoBaHUEe TIpencTaBNeHUS O MHOTOTDAHHHKAX M TeNlaX BpallCHHS Kak
O B2XHEHIIMX MaTeMaTHYECKHX MOJesiX, NIO3BOAOUINX ONUCBHIBATE H H3YYaTh
PA3HBIC SIBIICHUS OKPYKAIOHIErO MUpa;

hopMupoBanue yMeHus pacmosnaBarh Ha HePTEKAX, MOAEIAX U B peallbHOM
MHPE MHOTOTPaHHUKY ¥ TelNla BpallleH!s;

OBIIaACHHE METOJaMM pellleHusl 3a1a4 Ha IIOCTPOEHHA Ha H300paKeHHSX
NPOCTPaHCTBEHHBIX (QHUIYp;

bopmuposanue YMeHHus OIEPHPOBATH OCHOBHBIMMU MOHATHAMHU
O MHOI'OTpaHHHKaX U TeJax BPALIEHHS U HX OCHOBHBIMH CBOMCTBaMu;

OBJIA/ICHHE AIrOPUTMAMHM PELICHHS OCHOBHBLIX THIIOB 3a/1a4, (hopMHpOBaHHe
YMEHHS TNPOBOIHUTH HECHOXHBIE I0OKa3are/lbHbe PacCyXJI€HUS B XOJe pelieHus
CTEPCOMETPHYECKHX 32124 M 3344 ¢ MPaKTHIECKUM COJlepKaHueEM;

PasBUTHE HHTENIEKTYaIbHBIX M TBOPYECKHX CIIOCOGHOCTElH obyuaronpmxcs,
IIO3HABATENIbLHOH  AKTHBHOCTH,  HCC/IEIOBATENBCKIX YMEHUH, KPUTHYHOCTH
MBILITCHHUS,

(opMupoBarKe  (hyHKUHOHATBHOI TPaMOTHOCTH, DEIeBaHTHOH TreoMeTpuu:
YMEHHE DPaCNo3HaBaTh MPOSABIEHHUS T€OMCTPUYECKNX TMOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B pealibHBIX JKU3HEHHBIX CUTyaUHsX W NpPH HM3YYCHHM JIpYTUX
YyueOHBIX  mpenMeros, [IPOSABICHHUS  3aBUCHUMOCTEHl  H 3aKOHOMEPHOCTEH,
hopMynHpOBaTE HX Ha g3bike FEOMETPHY M CO3/1aBaTh T'€OMETPHYECKME MOZNENH,
IPAMCHATE  OCBOCHHBIH TeoMeTpHYecKuii alllapaT Uil peweHus OpaKTHKO-
OPUEHTUPOBAHHBIX 3824, HTEPIPETHPOBATE ¥ OLICHHBATE OJIyYeHHBIEpE3YJIbTATEI.

OmmuntensHoit  0coGeHHOCTBIO IpOrpaMMBl 10 TeOMETPHH  SBISETCS
BKIIIOYCHHC B KYyPC CTEPEOMETPUH B Hauale ero M3y4eHHA 3a[1a4, pelaeMbIX Ha
YPOBHE HHTYHTUBHOTO NO3HAHUSA, U ONPeeISHHBIM o0pa3om opraHn3oBanHas paGoTa
Hal HHMH, 4TO CHOCOOCTBYIOT pPasBHTHIO NOrHYECKOro M NPOCTPAHCTBEHHOTO
MBILUICHNS, CTUMYTHPYET NPOTEKAHHWE HHTYHTHBHBIX HPOLECCOB, MOTHBHPYETK
AQIBHEHIIEMY U3y YeHHIO [IpeIMeTa.

Ipennoutenne otgaéres HATJIATHO-KOHCTPYKTUBHOMY METOLy OOYYeHHs, TO
CCTh TEOPCTHYECKHE 3HAHHMS UMEIOT B CBOEH OCHOBE HYYBCTBEHHOCTE TPeJIMETHO-
IPAKTHHECKOH  JesATeNnbHOCTH.  PaspuTue IIPOCTPAHCTBEHHBIX  NpeACTaBICHMI
y oly4arolmxcs B Kypce CTCPEOMETPUH NPOBOAMTCA 33 CYET pelIeHUMs 3a1adyHa
CO3JaHne  NpPOCTPAHCTBEHHBIX  O6pazoB  u 38a4  HA  OMepHMpoBaHHE
NPOCTPAHCTBEHHBIMH  00pasaMu. Cosganue o0pasa npoBoauTca c Onopoit Ha
HArTARHOCTD, & ONepHPOBAHUE 00Pa3OM — B yCIOBHSX OTBJIEYEHHS OT HAMISJHOCTH,
MBICJIEHHOI'O H3MEHEHUS €r0 UCXOIHOTO CoJepKaHus.

OCHOBHBIMH  coziepkaTenbHbIMu TMHUAMH  yqeOHOro kypea «[eoMeTpus»
B 10-11 «knaccax smasrorcs: «Mmuororpannunkmy, «IIpaMble ¥ 1IOCKOCTH
B IIpocTpancTsey, «Tena Bpamenus», «BexTopsl 1 KoopauHaTh! B HIPOCTPAHCTBE.
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DopMIpOBaHHE IOTMYECKHX YMeHHl PacTIpeIeIISETCA He TOMBKO MO COMePKATETBHbIM
JHHISAM, HO M 110 rOfaM 00YYeHHs Ha YPOBHE CPELHErO 0BIero obpazoBaHus,

Comepxanue o6pazoBanus, COOTBETCTBYIOIEE IIPEIMETHBIM pe3ylbTaTaMm
OCBOCHHS [IDOrPaMMbl 110 TE€OMETPUH, paclpeneNdHHBIM 110 rojam obyueHus,
CTPYKTYPHPOBAHO TakuM 00pa3oM, 4Tobbl OBJIacHHe T€OMETPUYECKUMH TTOHATUSIMU
H HaBBIKAMM OCYINECTBIISIOCE IOCHCAOBATENbHO H MOCTYNATEIIBHO, ¢ COOM0AeHHEM
MPHHIIHANA NPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIOUYAINCE B o0IIyIo cucTemy
FEOMETPUIECKHX TIPEACTABNCHHH OBy qaroLuxces, paciunpss u yritybnas eé, oGpasys
[IPOYHBIE MHOXKCCTBEHHBIE CBA3M.

Obruee 4uc0 9acoB, pekOMeHIOBAHHDIX AN M3y4eHHS y4eOHOro Kypca
«I'eometpus» — 102 yaca: B 10 kiacce — 68 yacos (2 waca B Henemo), B 11 xnacce — 34
daca (1 4ac B Hezreno).

COAEP)KAHUE OBYUYEHMSI

10 KJIACC

IIpsiMble B LTOCKOCTH B NPOCTPaHCTBE

OcHOBHBIE MOHSTHSA cTepeomeTpuu. Touka, npsamas, TIOCKOCTh, NPOCTPAHCTBO.
TonsaTue 06 akcHoMmaTHYeckoM NIOCTPOCHUH CTEPEOMETPHH: AKCHOMBI CTEpeOMEeTPHH
H CICCTBUA H3 HHX.

B3ammHoe pacnonoxenue IPSAMBIX B IIPOCTPAHCTRE: liepeceKarolnecs,
MapaJLIeIbHBIE H CKPCLIMBAIOILIKECS TIPSIMBIE. IapannensHocTs [IPAMBIX U IUIOCKOCTEI
B IIPOCTPAHCTBE: MapalileNbHbIe IIPAMBIE B [IPDOCTPAHCTBE, MapasIeibHOCT Tpéx
OpAMBIX, MAapaNNeNbHOCTh MPAMOH H  IMITOCKOCTIL. Yrnel ¢ coHanpaBieHHBIMH
CTOPOHAMH, YIOJl MEXIY IIPSMBIMHU B IpOCTpaHCTBe. [lapannenbHOCTEs MIoCKOCTEH:
llapalteIbHbIe TUIOCKOCTH, CBOMCTRA Napalule]bHBIX  rIockocTed. [IpocTeiiinue
NPOCTPaQHCTBEHHbIE (BUTYPBI Ha IIOCKOCTH: TeTpa’ap, KyO, napannenenumen,
[IOCTPOCHIE CeUYEHUH,

Hepnenaukynaprocts OpAMOH U TNIOCKOCTH: UCPIEHAUKYNAPHbIE NMPSIMBIEB
TIPOCTPAHCTBE, TIPAMBIE NapalIeibHble | NEPNCHANKY IAPHBIC K [UIOCKOCTH, ITPU3HAK
NCPHEHAUKYIAPHOCTH [IPIMOIT 1 II/IOCKOCTH, T€OpeMa O MPAMOii NIEPHEHAUKY NIpHON
ITOCKOCTH. YTibl B POCTpaHCTRe: YTOIl MeX Iy MPAMOM H TITIOCKOCTBIO, JIBYT'PaHHBIH
YToJ1, TRHEHHBIH YTon ABy rpaHHOTO yrna. Ilepnenankysp i HakI0HHBIe: paccrosiame
OT TOYKH 10 INIOCKOCTH, PACCTOSHHE OT NPAMOK 1O MIOCKOCTH, MpOeKims QHUTYpBI
Ha I710cKOCTh. TlepnenaukynspHocTh MmiuockocTeil: [IpU3HAaK NepHeHMKYJISIPHOCTH
ABYX I1ockocTel. Teopema o Tpéx NEPNEHHKY 1spax.

Muororpannnku
loHsTHe MHOrOrpaHHuka, ocHOBHLE SJIEMEHTBI MHOTOTPaHHHKA, BHITTYKIbIE H
HEBBIILYKIIbIE MHOIOTPaHHHKH, Pa3BEPTKAa MHOrOrpaHHHUKA. IlpusMma: n-yrospuas
TIPU3Ma, TPaHH M OCHOBAHHS TIPH3MBIL, OpsAMas Y HAKINOHHaA IMPH3MBI, OOKOBAN M
TIOJIHasH IOBEPXHOCTH MPU3MBI. Hapannenenunen, [IPAMOYTONBHbIA Napalliesenune,
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¥ ero cpoiictsa. [Tupamuaa: n-yromenas MMpaMKAQ, TPaHH U OCHOBAHUE NHPAMHABL,
0OKOBadA M HOJHAs MOBEPXHOCTH THPAaMUIIbI, NPABUNBHAS H yCeuHHas MHpaMuja.
DneMeHThl NpH3MBl W nupaMunpel.  [IpaBunbHble  MHOTOrpaHHUKM: MOHATHe
NPaBUIILHOTO  MHOTOTPAaHHUKA, NPaBUIbHAS IIPH3Ma H NPaBIIbHAS NUpaMuia,
[IPaBUJIbHAs TPEYTONBHAS THPAMHUIA U NPABUITLHEIH TeTpasip, Ky6. Ilpencraenenme
O NpaBAUILHBIX MHOTOTPAHHHKAX: OKTa3Ap, AOAEKAIAP U HKocasgp. CedeHUs NpHU3MbI
U MUPaMUALL.

CummeTpus B mpocrtpascTse: CHUMMETPHSl OTHOCUTENIBHO TOYKH, IIPSIMO,
MIIOCKOCTH. JIIEMEHThI CUMMETPHH B MUpaMuax, napauieaenunenax, npaBUIbHBIX
MHOTOTpaHHHKaX.

Beruncnenue anementon MHOTOrpatHHKOB: p&Opa, AMaroHand, yriust. [Liowans
GOKOBOI MOBEPXHOCTH M  TNOJHOM HIOBECPXHOCTH NPAMOH TIPH3MbI, ILIOLIA/b
OCHOBaHHH, TeopeMa 0 GOKOBOM MOBEepPXHOCTH NpsAMOi Npu3Mel. [lnomans Gokosoit
[IOBEPXHOCTH M NOBEPXHOCTH NPABUIIBHOM [UpaMuIBI, TeopeMa O IUIOIAH
yceu€HHo nupamusl. [ToraTtre 06 06béMe. OFnEM NUpPaMHU/ibl, IPU3MEL,

[Tonoburle Tena =B MpoctpakcTse. COOTHOIIEHHS MekKIAy —ILI0MAISIMu
[IOBEPXHOCTEHR, 0OBEMAMH TOTOBHBIX TelL,

11 KJIACC

Tena spamenusn

Hunuunpuyeckas nosepxuocTs, obpasyloliie UHIMHIPHYECKOl MOBEPXHOCTH,
OCb UMTHHADPH IECKOH NOBepXHOCTH. LIMNHEAD: OCHOBaHUS ¥ GOKORAs HOBEPXHOCTS,
00pasyiomas 1 ock, IIoWAaAb 6OKOBOIH 1 IIOJIHOH IIOBEPXHOCTH.

Konuueckas nosepxuocts, obpasyrolne KoHHUeCKoi NOBEPXHOCTH, OCh H
BepLIMHA KOHWYECKOH noBepxHOCTH. KoHyc: ocHOBaHue H BepIUMHA, oOpa3yrommas u
OCB, MIIOWaTL GOKOBOH H ITONHON MOBepXHOCTH. Y CeqSHHbL KOHYC: o0pasyroume u
BBICOTA, OCHOBAHMA U OOKOBAS MOBEPXHOCTD.

Cepa u map: uentp, Paanyc, IUaMeTp, MollaZb MOBEPXHOCTH Chep.
B3anMuoe pacnonoxenne Chepbl M TIOCKOCTH, KacaTenbHas ILIOCKOCTH K cepe,
IIIOIAAL cepsl.

M3o6pasenne Ten Bpamenns Ha MtocKocTH. PaspépTka unnuapa u KOHYca.

KomGuuanuu ten spamenns u MHOTOTPAHHHKOB. MHOI'OrpaHHUK, ONHCAHHBIH
OKOJI0 Ceprl, cdepa, BiHcaHHAS B MHOTOIPaHHUK, WK TEJIO BpallleHUS.

Honsrne 06 06véme. OcHOBHEIE CBOiCTRA 00bEMOB Ten. Teopema 06 06bEMe
TMPAMOYTOIBHOTO Napalliencuieaa H CIeACTBUS U3 HeE. OFhEM UHIIHHApA, KOHYyCa.
O06%éM wapa u mnomae chepsl.

[lonobuere Tema s MpocTpaHcTBe.  COOTHOUIEHHS MEXIY —IUTOMAIsAMHU
NOBEPXHOCTEH, 00BEMaMH MOTOGHEIX TeTl,

Ceuenus nununapa (napamnensuo u NEPICHAUKYNAPHO OCH), CEYEHUS KOHycCa
(TapannensHoe OCHOBAHMIO U NPOXOJAIIEE YEPE3 BEPIUUHY ), CedeHus mapa.
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BekTopbi u koopaunaTe B HpPOCTPaHCTBe

Bekrop Ha mmockocty M B npocTpaHcTBe. CHOXEHHe U BhIYMTAHHE BEKTOPOB.
YMHOXeHHe BeKTOpa Ha uucIIo. Pasnoxenue Bextopa 110 TpEM HEKOMILTAHAPHBIM
BekTOpaM. IpaBusio napannenenunena. Pemmenue 3allat, CBA3aHHBIX C NIPHMEHEHHEM
TNPaBHII ACHCTBHIA ¢ BeKTOpamHu. IlpsmoyroisHas cucrema KOOPIMHAT B IIPOCTPAHCTReE.
Koopaynats: Bextopa. [TpocTetimue 3anauu B KOOpanHaTaX. Yron MexI1y BeKTopamu.
CkanspHoe mpouzBeneHue BCKTOPOB. BrrumciaeHue yrios MEXAY MpAMBIMH H
MnockocTsaMU. KoopauuatHo-BexTopHbIH MeTo NpH PeLICHUH TEOMETPUYECKHX 33144,

IIPEAMETHBIE PE3YJIBTATHI

K konmy obyuenus B 10 Kjacce oOyuaromuiics MIOJYYUT CleyoLHe
HPEAMETHbIE PE3YIbTAThI:

OTEPHPOBATEL NOHATHAMM: TOYUKA, IPsSIMas, IIIIOCKOCTE;

[IPHMERATH aKCHOMBI CTEPEOMETPUH M CICACTBHA W3 HHMX [IPH DPELICHHM
T€OMETPHYECKUX 3a/1aY;

OTICPHAPOBaTh MOHATHAMMU: MAPANACILHOCTD U NCPUECHANKYIAPHOCTD NPAMBIX U
ILTOCKOCTeH;

KJIaCCHHLUPOBAT,  B3aHMHOE PaclionokeHHe MpsAMBIX U TUIOCKOCTEl
B [IPOCTPAHCTBE;

ONEPUPOBATL NOHATHAMHU: JBYTPAHHbIMH YTOJ1, TPaH! NBYIPaHHOIO YIIIa, pedpo
ABYTPaHHOTO yIia, IMHEHHEINA yron ABYTPAHHOIO yTiyia, TpaJycHas Mepa JABYI'DaHHOr'O
yria;

OIICPHPOBATL  TOHSATHAMMU: MHOTOTDaHHHK, BBINYKIBIH M HEBBINYKJILIH
MHOTOTPaHHHK, 3JIeMeHTBI MHOTOTrpaHHMKA, PaBH IbHbIH MHOTOI'PaHHHK;

pacliosHaBaTb OCHOBHBIE BB MHOTOIPaHHUKOB  (IIMpamuna, IIpU3Ma,
IPAMOYTOJIBLHBIN Napanieenumnes, Ky0);

KIaccupuumuposarts MHOTOTDaHHUKH, BEIOHpasi OCHOBaHUS M1 Knaccubukanuu
(BBIYKIIBIE H HEBLIITYK/BIE MHOIOTPAHHUKH, IIPaBHIIbHbIE MHOIOTPaHHHMKH, NPAMbIE H
HaKNOHHbIE MPH3MBIL, napanjenenunesr);

ONCPHPOBATL HOHATHAMU: CEKyIIIAs ITOCKOCTD, C€Y€HHE MHOTOTPAHHHKOR,

OOBACHSTE NPUHLMIIL] TIOCTPOCHMUS CEUCHUI, UCTIONB3YS MeTO CIIe/10B;

CTPOUTH CEHEHHSI MHOT'OMPAHHHKOB METOIOM CIIEAOB, BEHIMOIHATL (BBIHOCHBIE)
IUIOCKHE YEPTeXM W3 PUCYHKOB NPOCTEIX OOBEMHBIX buryp: Bug CBEPXY, cOOKy,
CHH3Y;

PEIATh 3aa4H Ha HaXOXIeHHe TCOMCTPUYECKMX BEHMYHH 110 06pa3liaM My
QITOPUTMAaM, TIDUMEHSS H3IBECTHBIE AHAITUTHYECKHE METOABl IIpH pelieHun
CTAaHNIAPTHEIX MaTeMaTHYeCKHX 3a/a4 Ha BbITHC/IEHHE PACCTOSHUH Mexmy JBYMS
TOYKaMH, OT TOYKH 0 IPSAMOH, OT TOYKH 10O INTOCKOCTH, MEXKIY CKpEelIHBAIOIIHMUCY
IPSIMBIMU;

pelIaTh 3a7a4M Ha HaXOKICHHe TCOMETPHUHECKUX BEIM4HH 110 06pasuaM My
&ITOPHTMaM, NPHMCHSAS U3BECTHBIE AHAIMTHYECKHE METO/Ibl NIPH PELICHHH
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CTAHAAPTHBIX ~ MAaTeMaTHYECKUX  337a4 Ha  BBIYMCICHUe YTJIOB  Mexay
CKPEIIHBAIOLUMMHCS IPAMBIMH, MEXY IIPSIMOIL 1 IIIOCKOCTBIO, MEX Y MIIOCKOCTSIMH,
ABYIPaHHbBIX YIIIOB;

BRIMHCAATE 00BEMBI M IIOILA M TIOBEPXHOCTEH MHOTOTPaHHHKOB (IIpU3Mma,
TUpaMHua) ¢ NPUMEHEHHEM (hopMy 11, BEIMHCIATE COOTHOMEHMS MeXIy MoIaaaMu
TIOBEPXHOCTEH, 00BEMaMU 110106 HBIX MHOIOTPaHHHKOB;

OIECPHPOBATD IIOHATUAMH: CHMMETPHS B IPOCTPAHCTBE, HEHTP, OCh U MIOCKOCTE
CMMMETPHH, HEHTP, OCh U IITOCKOCTD CHMMETPUH (DUTYPEI;

H3BJICKAaTh, 1peoOpa3OBLIBATE U HHTCPIIPETHPOBATE  UH(OPMALHIO
O NPOCTPAHCTBEHHBIX T€OMETPHYECKHX ¢urypax, NIPEACTABIICHHYIO Ha YepTexax u
PHCYHKax;

HPHMEHATE reOMETpHYeCKHe (BakTHl As pelueHHs CTEPEOMETPHYECKUX 3aaay,
HMPCANOIAraloltnX HEeCKONbKO MAroB pPelICHHs, eciid YCIOBHS TIPUMEHEHHS 3a/1aHbI
B SIBHOH (opme;

NPUMEHATL  NPOCTEHIIHE  MpOTrpaMMHbIe CPCOCTB2 U 3NEKTPOHHO-
KOMMYHHUKaLMOHHbIE CUCTEMBI TIPH pelLeHH CTCPEOMETPUIECKHX 3874y,

IPABOIUTE NPHUMEPHI MATEMATHYECKHX 3aKOHOMEPHOCTEH B NPHUPOE N KU3HY,
PACTIO3HABATH NPOABNEHHE 3aKOHOB T€OMETPUH B HCKYCCTBE;

IIPUMEHATL MOJIyY€HHBIE 3HAHMS HAa NIPaKTHKE: aHANM3HMPOBATh pealbHBIE
CHTydllUd H NDHUMEHATH W3yYeHHBIE IIOHSTHS R TIpoLecce MOHCKAa peLIeHHMS
MATeMaTHYECKH CHOPMYTMPOBAHHOM IPOBIEMBI, MOJIC/IHPOBATD PeaTbHbIE CHUTYyallUH
Ha A3bIKE€ TeOMETPHUM, HCCIIEeTOBATh IIOCTPOCHHBIE MOJEIH C HCIIONB30BAHHEM
TCOMETPHICCKUX TOHATHE M Teopew, annapara anreOpel, pemarth NMpaKTHYeCKHe
3a/1a4vy, CBA3AHHBIC ¢ HAXOKICHUEM TCOMETPHUYECKHX BEIUYHH,

K konuy o6yuenus B 11 knacce oOyuJaroiumitcs Hayumres:

OTICPUPOBATL  HOHATHUSAMH:  LHIMHJIPHYECKAs [IOBEPXHOCTH, 0Opasyrolne
UHINHAPHYECKOH HNOBEPXHOCTH, UHIAHAP, KOHUYECKAs TIOBEPXHOCTS, obpazyiomine
KOHH4ECKOH IOBEPXHOCTH, KOHYC, chepueckas NOBEPXHOCTH;

Paclio3sHaBATH TeNa BpalleHus (MAHHIp, KOHYcC, cdepa u iuap);

OOBACHATE CIOCOB LI IOJIyYCHHA Ten BpaIeHus;

KIIaCCH(UITMPOBATE B3aUMHOe Pacnono)eHne chepsl U MIOCKOCTH;

OlEPUPOBATE NIOHATHAMY: 1HAPOBOLL CEIMEHT, OCHOBaHME CEerMEHTa, BbICOTA
CCIMEHTa, 1IapOBOH CJIOH, OCHOBaHUe IIapOBOIo CNOd, BBICOTA IIAPOBOTO CIOS,
IIapoBO#H ceKTop;

BBIYHCIISTE OOBEMBI M ILTOLIA M NIOBEPXHOCTEH TeN BpallueHus, FEOMETPHUECKHX
TEN C IPUMEHEHHEM (opMyT;

OIIEPUPOBATH MOHATHAMHU: MHOTOTPAHHHK, BIHCAHHBIN & cepy W onucaHHbIi
OKOIIO cepsl, chepa, BvcaHHas B MHOTOTPaHHHK HIIW TENO BPaLIEHHUS,

BBIMUCITHTD COOTHOLICHUS MEXIY ILIOMALIMK MMOBEPXHOCTEH U 00BEMaMH
NOROOHBIX Teir;
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Deacpainuag padodas Hporpavivia | Maresarura, 10- 11 kaaec i (Oasonmi VPOBCHE)

M300paXxaTh u3ydaeMble (GUrypsr ot pyku u ¢ NPUMCHEHHEM NPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB,;

BBIMOJIHATE (BBIHOCHBIE) IIIOCKHE HCPTEXHM M3 PHCYHKOB MPOCTBIX OO6BEMHBIX
uryp: Bun CBEPXY, COOKY, CHU3Y, CTPOMTDH CEUCHHS TEN BpaILCHHUS;

M3BJICKATh,  HHTEPHPETHPOBAThH 5} NpeoOpa3oBLIBATE HHPOPMaLHIOO
NPOCTPAHCTBEHHBIX TEOMETPHYECKHX durypax, IIPEACTABICHHYK) Ha dYepTeax H
PHCYHKaX;

ONEPHUPOBATH NOHATHEM BEKTOD B MIPOCTPAHCTBE;

BBIIONHATE OCHCTBHA CIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U YMHOMKEHHS
BEKTOpA Ha 4UCII0, O0BACHSTH, KAKHMH CBOHCTBAMI OHH 001a1a10T;

TIPUMEHSATE NPABUIIO NapalieNleNHIIea;

OTICPHPOBATE NOHSTHUAMH: EKAPTOBI KOOPIMHATBI B I1IPOCTpaHCTRE, BEKTOp,
MOJyllb BEKTOpPA, paBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, VI ol MEKAY BEKTOpamH,
CKATApHOE POU3BEICHHE BEKTOPOB, KOJUTHHEAPHBIE ¥ KOMIIaHApHBIE BEKTOPBI;

HAaXOIMTb CYMMY BEKTOPOB M INpOM3BeneHMe BEKTOpa Ha 4YHCJIO, Yrom Mexay
BCKTOpaMH,  CKajipHOe NPOM3BENICHHE,  pacKIanbiBaTh BEKTOp MO  AByM
HEKOJUIHHCApHBIM BeKTOpaM;

33/1aBaTh IUIOCKOCTH YPaBHEHUEM B ACKAPTOBOM CHCTEME KOODAUHAT;,

UPHMEHATE reoMeTpudeckde GaxToi ams PCIICHHS CTEPEOMETPHYECKUX 3afay,
NpEeINoNaralIuX HECKOILKO IIAroR PCUICHUS, €CIM YCIOBUS TPUMEHEHHS 3a0aHbIR
ABHOH (hopme;

PellaTh mpocTediuMe reoMerpuueckue 3ajla4¥M Ha nDpPHMEHEHHE BEKTOPHO-
KOOpAAHHATHOIO MeTo/1a;

PeLIaTh 3a1a4M Ha JOKA3aTeNbCTRO MaTEMATHYECKHX OTHOIIEHHN M HaxOXIeHHe
TCOMETPHYECKHX BENHYUH 110 06pasiam win aJITOPHTMAM, IPUMEHSIA H3BECTHBIEMETOIbI
TPH PELICHHH CTAHAAPTHBIX MATEMaTHYECKHX 3a7ay;

NPUMEHATE  OpocTeifiume NpOrpaMMHBIE  cpeacTBa U 3NEKTPOHHO-
KOMMYHHKALHOHHBIE CHCTEME] TIpH pELIEHUH CTepeOMeTPHYeCKHX 3a1ay;

TIPUBOIUTE TIPUMEPE MaTeMATHYECKUX 34KOHOMEPHOCTEH B NpPHPONE M KH3HH,
Pacro3HaBaTh NPOSIBIIEHHE 3aKOHOB I€OMETPUH B UCKYCCTBE,

IIPUMEHATD NOTyYeHHbIe 3HAHUS HA NPAKTHKE: aHATHU3UPOBATE PEAlTEHBIE CHUTYaluH
M TpUMCHATb H3YYEHHEIE MOHATUS B IpOLIeCCe MOMCKA penieHHMs MaTeMaTHYeCKH
chOpMyTHpOBaHHOI npodiemsl, MOZACJIMPOBATL  peanbHble CHUTYamUW HA  S3pIKe
TFCOMETPUH, HCCIIEIOBATE HOCTPOCHHBIE MOJENM ¢ HUCNOJB30BAHMEM F€OMETPHYECKHX
NIOHSTHH U TeopeM, anmapata anreGpbl, pelaTh IpaKTHYeCKHe 3aJ1a4H, CBS3aHHBIE C
HaXOMICHHEM r€OMETPUYECKHX BelHYHI.
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Deaepaibian padouas fporpamsia F Marevaruka, 10-11 ucons (Oa10BLH vpOBCiL)

PEAEPAIBHASL PABOYA S IPOT PAMMA YYEBHOI'O KYPCA
«BEPOSITHOCTH U CTATUCTHUKA»

NMOSICHUTEJIbHASI 3AIINCKA

Yuebnrii kypc «BepostHOCTD H CTATHCTHKA» 0430BOr0 YpPOBHS SBJISETCS
MPOLIOIIKCHHEM M PAa3BUTHEM OZHOUMEHHOTO yuebHOro Kypca 6a30Boro YPOBHSA
OCHOBHOI'0 0611er0o 06pa3oBanms. YueSuri KypC npenHa3HayeH s (hopmupoBanusy
O0yYaoImXcsl CTaTHCTHYeCKOiH KYALTYPLI M IIOHUMAHHS POJIM TEOPHH BepOSTHOCTE!
Kak MaTeMaTHieCKOro UHCTPYMEHTa As H3YYCHHUs CIly4aWHBIX COOBITHH, BeNMUYHH K
ipoueccos. Ilpu wu3yyeHun yueBHoro Kypca oOOrailaloTcs IpencTarieHus
OOYHaIOILMXCH 0 METOAAX HCCEI0BAHMS HIMEHIHBOIO MHpa, Pa3BUBACTCS [TOHUMAHHE
3HaIMMOCTH M OOLUHOCTH MaTeMaTHueCKHX METOOB TMO3HaHHMA KaK HEOTheMJIEMOi
HaCTH COBPCMEHHOT'0 €CTECTBEHHO-HAYYHOrO MHPOBO33pEHUSL.

Counepxanne yueGroro KYpca HANpaBNIEHO Ha 3aKpeILIeHHe 3HaHMiA, NOJTY YeHHBIX
lPA M3yYCHUM KYpca HAa YpOBHE OCHOBHOIO OGLIEro 00pa3oBaHus, M Ha pa3sBuUTHe
TIPCACTABNEHUH O CIlyqaWHBIX BETMYHHAX U B3aHMOCES3SX MEXIY HHMMW Ha BaXKHBIX
PHMEpPaX, CIOKETBI KOTOPBIX IOYEPIIHYTH W3 OKpyxkatowero mupa. B pesynsrare
Yy  obyualomxcs  moMKHO copMHpOBaTECA  mpencTaBieHme o Haubonee
YMOTPEOUTENBHBIX U OBIINX MATEMATHUCCKUX MOZENAX, MUCTIOJIb3YEMBIX 1 OMHCAHUS
AHTPONIOMETPHUECKHX U AEMOTpapUUeCKUX BEJMMHH, IOTPEIIHOCTEH B PasIH4HOTO pojia
H3MCPEHHSX, UIHTEIBHOCTH  GE30TKAZHOM paboTel  TexHUueckux YCTPOHCTB,
XdPAKTEPUCTHUK MACCOBBIX ABICHHN M NIPOLECCOB B ob1uectse.

B cooterctBuM ¢ ykazammBIMU UCIAMU B CTPYKType yweGHOro Kypca
«BeposaTHocTs U cTaTHCTHKAY s YPOBHA CpeJIHETO 001wero o6pa3oBaHus Ha 6a30BOM
YPOBHE BBIIENCHbI CIEAYIOIIHE OCHOBHbIE colepareabHble nuHuM: «Cryyaiinpie
COOBITHS M BEPOATHOCTH, «Cryyafitbie BeNMYHHbI H 3aKO0H GOIBIINX qyceny.

Baxnyo wacts yue6noro KYPCa 3aHHMAaeT H3yYEeHHE TIeOMETPUYECKOTO K
OHHOMHANIBHOrO pacmpenenenuii u SHAKOMCTBO C UX HEMpPEpPBIBHBIMH AHATOMAMU —
MOKa3aTebHEIM H HOPMATTBHBIM PacIpe /e HHIMU,

Conepxanue nuumy «Cnyualinbie cobbrths 1 BEPOSTHOCTH» CIIYKHT OCHOBOMIUIA
(DopMHpOBaHHS TpescTaBNCHUIT o PaclpeeNeHM BEPOSTHOCTEH MeXIy 3HAYEHHSMMU
CIyYallHBIX BENHMYWH, a Takke 374 JIMHUS HeoOXoaMMa Kak Gasamis H3ydeHUs
3aKOHa OOJIBIIMX 4HCen — dyHIaMEHTATBHOrO 3aKOHa, NEHCTBYIOILETOB NPUPOIE K
00IIecTBe H UMeroIIero MaTeMaTuieckyro Gopmanmsaunio. CaM 3aKoH GoJIbIIHx YHCeT
IpeiiaraeTcs B O3HAKOMUTENLHOL (GopMe ¢ MHHHMAaNBHBIM HCIOJIb30BAaHUEM
MaTeMaTHYeCKOTo opManu3ma.

Temsl, ceasannble ¢ HENPEPBIBHBIMY CITy4alHBIMH BeJHYMHAMH, AKLIEHTHPYIOT
BHUMaHUe O0y4aromuxcs HA ONMCAHMH U H3YYCHUH CI1y4alHbIX SBJICHUN ¢ MOMOLIBIO
HENIPEPLIBHBIX (BYHKLHA. OCHOBHOE BHUMAHME YACIISETCS TIOKa3aTeNbHOMY M

54



Dexepasnman padouas Aporpasya | Maremarura. 1 11 kouecn (Gasonmi YPORCHE )

HOpMaJlbHOMY  pacrpefieIeHUsIM, IpH  3TOM NPEANOIAracTcd O03HAKOMUTENLHOE
H3YHEHHE MaTepHana 6e3 10Ka3aTeNbCTB MPUMEHAEMBIX ¢akToB.

Obiuee 4MCNO 4YacoB, peKOMEHIOBAHHBIX And  M3y4eHHS yueGHOro Kypca
«BeposThocTs 1 cTatucTMKa» — 68 yacos: B 10 Kimacce — 34 yaca (1 uac B HEJENto),
B 11 xmacce — 34 yaca (1 yac B HEZEJIO0).

COAEPKAHUE OBYUEHUWS]

10 KJIACC

[lpeacraBnenne panbbIx ¢ NOMOIUBKD  Tabivu W guarpamm, Cpennee
apupMeTHIECKOe, MeTHAHA, HAMGOIbIEee K HAUMEHBIIEE 3HAYCHHS, pa3MaX, JUCIIepPCHS
# CTaHAapTHOE OTKIIOHEHHE YUCIIOBBIX HAGOPOB.

Cay4alinble 3kcnepuMeHTH (ONBITBI) M cHyyaitHBle COBBITHS, DneMeHTapHbIe
COOBITHS  (MCXOABI). BepostHocTs  cnyuaiinoro coBbrTus, biuzocts wacroter m
BEPOATHOCTH COOBITHH. Ciay4yaiiHble OMBITEI C PaBHOBO3MOXHBIMH JJIeMEHTAPHBIMU
COOBITHAMH. BeposTHOCTH COBBITHIL B ombiTax C PaBHOBO3MOXHBIMH 3/IeMEHTapHBIMH
COOBITHAMH.

Onepaunu Han cobuITHAMY: epeceyenne, o0beAUHEHHE, NPOTHBOMOIOKHDIE
coOBITHSL. J[uarpaMme Otinepa. GopMya cloxeHns BEPOATHOCTEIH.

YCIIOBHAaS  BEPOATHOCTb,  YMHOMKeHIHe BEpOSITHOCTEH.  [lepeBo  cayuaiinoro
SKCriepuMeHnTa. Popmyia noaHoi BEPOATHOCTU. HezaBicuMele coBniTis.

KombGunatopHoe npaswio yMHOxeHud. IlepectaHoBkm u dakropuan. Yucio
coveranuii. Tpeyronsauk [ackans, Dopmyia Gunoma HeroToHa.

bunapHeIi cny4aitueit onpir (ucmblTaHMe), yemex u Heynaua. HesaBucumble
HCTIBITaHHS. CepHs HE3aBUCHMBIX MCITBITAHMI A0 nepsoro ycnexa. Cepus He3aBHCHMBbIX
HCTbITaHWH bepuynu.

Crnyuyalinas Benuuuna, Pacnpenenenue sepostaocreit. Huarpamma pacnpenenenus.
Ipumeps! pactipesenenuii, B Tom HHUCJIC, TEOMETPHYECKOe U OMHOMHAIBHOE.,

11 KJIACC

Hucnosele xapaxrepuctuku CIYy4aiHbIX BCIHUMH: MaTeMaTHYecKoe OXUIAHHE,
AUCIEPCUA U CTAaHIAPTHOE OTKIOHEHHE. Ipumepsl npuMenenuss maTemartiueckoro
OXKUNAHUA, B TOM YMCE B 3a4ayaX W3 MOBCCIHERHON KHU3HH. Marematuyeckoe
OXHIaHHe OMHApPHON CcnyuYaliHONW BeTUYHHEL Marematrnueckoe oxunanue CYMMBI
CIy4alHBIX BEJIMYMH. MareMaTHyeckoe OKHIAHHE U QMCIEPCHS TeOMETPHUYECKOro U
OMHOMHWATIBHOTO pacripeeeHuil.

3aKoH GONBLIMX YHCcen U ero POJb B HayKe, npupone u obimecTse. Bei6opounniit
METO UCCIIeTOBAHMIA.

IIpumepsl  HenpepbiBHEIX Cly4alHbIX BenH4HH. [loHSTHe o m[IOTHOCTH
pacmpenenenus. 3ajaum, npuBoAAIMe K HOpMallbHOMY pacnpeneneHuro. IloHsTaeo
HOPMaJIbBHOM pacripe/ie/ileHHH.
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INPEAMETHBIE PE3YJIBTATHI

K xonny oGyuenns B 10 knacce obyuarommmiics momyyur ClIeTyIoIHe
[IPEeIMETHBIEPE3Y NLTATEI:

“UTaTh H CTPOMTE TaGMIIBI U THAI PAMMEL;

ONEPUPOBATE  IOHATHAMH:  CpefHee apu(MeTHYeCKoe,  MeaHWaHa,
HauOoIbLIee, HAUMEHBLIEE 3HAYCHHE, pasMax MacCHBa YHCIOBBIX JAHHBIX

OIICPHUPOBATH MOHATHAMU: CIyYANHHEIH 3KCHEPHMEHT (OmBIT) ¥ ciayyaitHoe
COOBITHE, IEMEHTAPHOE COGBITHE (21eMeHTapHBIR HcXox) CJIy4alHOI'0 OMbITa,
HAaXOLHATL  BEPOATHOCTM B  ONBITAX C pPABHOBOIMOXKHBIMH CIy4afiHBIMU
COOLITHAMH, HaXOOUTh M CPaBHUBATL BEPOATHOCTH COGBITHA B H3yYeHHBIX
CLyHaHHbIX 3KCIIEPUMEHTAX;

HaXOIUTh U (QOPMYIHPOBATH COGBITUS: nepeceyeHne U oOweIUHEHHE
AaHHBIX  COOBITHH, COGBITHE, NPOTHBOMOIOKHOE AaHHOMY  COOBITHIO,
NT0J1L30BATHCA AWarpamMmMamu Ditnepa u (opMy o cnoxenus BEPOATHOCTEH mpu
PeLIEHUH 331aY;

OTEPHUPOBATE IOHATUSAMHM: YCIOBHAA BEPOATHOCTD, HE3aBUCHMbIC CoOBITHS,
HaxOIHUTh BEPOATHOCTH C MOMOLIBIO TIPaBHJIA YMHOXCHHA, C IOMOLIBIO jlepeBa
CITy4alHOTO OIIBITA;

IIPUMEHATL KOMOHWHATOPHOE MNpaBUiIO YMHOXEHHS NPHU pelleHuH 3aiau;

OIEPUPOBATL TIOHATHAMMU: HCIBITAHHE, HE3aBUCHMBIE UCTIBITAHMS, CepHd
HCIILITAHUH, yCIleX UM Heyjada, HaXOmHTh BEPOATHOCTH COOBITHI B cepuu
HC34BUCUMBIX HCTILITAHWH JI0 NEPBOTO yenexa, HaxOmuTh BEPOSATHOCTH COOBITHI
B CepUH HcnbITaHuit beprymny;

OIICPHPOBaTk  MNMOHATHUAMM:  cly4yaiiHag BEJIMYMHA,  paclpeleneHHe
BEPOATHOCTEH, AMarpamMma pacripe/ieneHus.

K konuy ofywenns B 11 kaacce obyyaromuiics nomyuut Cleqyroumue
IIPEAMETHBIEPE3YILTATHI:

CPaBHUBAaTL  BEPOATHOCTH  3HAYCHHIT CIyYalHOH  BeNMYHHBI  [10
PaCpENCICHHIO HITHC TIOMOIIBIO MATPaMM;

ONEPHPOBATE  MOHATHEM  MATEMATHUYECKOI'O OXH/IaHHSl, TPUBOIUTH
MPHUMEDEI, KaK NPUMCHSETCA MaTeMaTHYECKOe 0XKIIAHMHE CIly4YaliHOH BeJIMMHHBI
HaX0/IUTbMaTeMAaTHYECKOE OKHUIAHHE THO /IaHHOMY paclipe/ieNeHHIO,

HMETb IPE/ICTaBICHHE O 3aKOHE OONBILUX

HHCEN; MMETh MpeACTaBAeHHE 0 HOPMAIbHOM

pacnpeneneHuy.
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