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Pa6ouas nporpamma no MATEMATUKE Ha ypoBeHb cpeiHEro
o011ero oopazoBaHus

IlosicHuTeILHAS 3aMUCKA

Pabouas mporpamma pazpaborana mo maremaruke 10-11 kmaccel (6a30Bblii ypoBeHb) Ha
ocHOBe (enepanbHO 00pa30BaTEIIBFHON MPOTPaMMBI CPEIHEro 00mero odpa3oBaHus (IMpUKa3
MunucrepctBa npocsemieHuss PO or 18.05.2023 Ne 370) B coorBercTBUUM ¢ [lonoxeHuem o
paboumnx mporpaMMax y4eOHBIX MPEIMETOB, YYEOHBIX KypcOB (B TOM HYHCJIC BHCYPOUHOU
NEeSTENBbHOCTH), Y4eOHBIX MoOmynedl B cooTBercTBUM ¢ TpeboBanusimu PI'OC u DOII
HavyaJIbHOTO O0IIEero, OCHOBHOTO 001Iero u cpennero oomero obpazosanus ([Ipukaz MOY CIII
Ne 6 01 30.08.2023 Ne 234)

[IporpaMmma mo maTemaTtuke 0a30BOro ypOBHS JUld OOydaroluXcs Ha YPOBHE CpEIHETro
obuiero oOpazoBanus paspadorana Ha ocHoBe PI'OC COO c y4y€ToM COBpEMEHHBIX MHUPOBBIX
TpeOOBaHUM, MPEABABIAEMBIX K MAaTeMaTHYeCKOMY 0Opa30BaHUIO, M TPAIUIUN POCCUMCKOIO
oOpazoBaHus. Peanusanust nporpaMMbl IO MaTeMaTHKE OOECIIEUMBAET OBJIAJIEHUE KIIFOUEBBIMU
KOMIETEHIMSIMH, COCTABIISIONIMMHU OCHOBY UISI CAMOPA3BUTHS M HEMPEPHIBHOTO 00pa30BaHMS,
L[EJOCTHOCTh OOMIEKYJIbTYPHOTO, JIMYHOCTHOTO U TIO3HABATEJIIbHOTO pA3BUTHUSA JINYHOCTU
00yJaronuxcs.

B mporpamme moO MareMaTHKe YYTEHBI HWIeH U TONoKeHus «KoHmenmmu pa3BUTHS
MaTemaTHdeckoro obpazoBanusi B Poccuiickoit @enepanun». B cooTBercTBUM ¢ Ha3BaHHEM
KOHLIETII[UN MaTeMaTH4ecKoe 00pa3oBaHue J0JKHO, B YACTHOCTH, peliaTh 3ajauy ooecredeHus
HEOOXOAMMOro CTpaHe 4Mciaa oOOydarolmuxcs, MaTeMaTHyecKkas MOJrOTOBKa KOTOPBIX
JOCTaTO4YHA JUIsl HpPOAOJDKEHMs O00pa3oBaHMs IO Pa3IMYHBIM HANPABJICHUSAM, BKIIIOYAs
IpernojaBaHue  MaTeMaTHKH, MaTeMaTH4YecKHe  HUccleloBaHMs, paboTy B cdepe
MHGOPMALMOHHBIX TEXHOJIOTMM U APYrUX, a Takke oOecrnedeHus Il KaKIoro o0ydaromerocs
BO3MO’KHOCTH JOCTHXEHHSI MATEMaTUYECKON MOJTOTOBKH B COOTBETCTBUM C HEOOXOUMBIM MY
ypoBHeM. VIMEHHO Ha peleHue 3THX 33a4 HalleleHa IporpaMMa 1o MaTeMaTHKe yriiyOoJa&éHHOTro
YpPOBHS.

B snoxy uudpooit Tpanchopmauu Bcex cdep ueloBEeYeCKON AEATEIbHOCTH HEBO3MOXKHO
CTaTh 0Opa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 XOopolledl MareMaTHMYecKOH MOArOTOBKH.
D10 00YyCIOBIEHO TEM, YTO B HAIM JHM PACTET YHMCIO  CIELUUAIBHOCTEH, CBS3aHHBIX C
HEINOCPEICTBEHHbIM IPUMEHEHHEM MaTeMaTHKH: U B cdepe 3KOHOMMKHM, U B Ou3Hece, U B
TEXHOJIOTHYECKUX O0NacTAX, M Jaxe B TI'yMaHUTapHbIX cgepax. Takum obOpaszom, Kpyr
oOyyaromuxcs, A1 KOTOPbIX MaTeMaTHKa CTAHOBUTCS 3HAYUMBIM IIpEIMETOM, (YHIaMEHTOM
o0pa3oBaHus, CYIIECTBEHHO pacluupsieTcs. B Hero BXOAAT HE TOJIKO oOywaromuecs,
IUTAHUPYIOILME 3aHUMATbCs TBOPUYECKOI M MCCIIeJ0BaTENbCKOM paboTON B 001aCTH MaTeMaTUKH,
UHGOPMATUKH, (PU3HUKU, SJKOHOMHUKH U B JPYIHX OOJIACTIX, HO U T€, KOMY MaTeMaTHKa HYXXHa
U1 UCTIOJIb30BaHUs B PO(eccHsix, He CBA3aHHBIX HEMOCPEICTBEHHO C HEM.

[IpuknasHas 3HAYUMOCTh MAaTEMAaTUKU OOYCIOBJIEHA TeM, YTO €€ MPEeAMETOM SBIISIOTCA
(GyHIaMeHTaJIbHbIE CTPYKTYphl HAIIEr0 MHpa: NMPOCTPAHCTBEHHbIE (OPMBI M KOJIUYECTBEHHbBIE
OTHOILIEHUS], (PYHKIIMOHAJIbHBIE 3aBUCUMOCTH U KaTErOpUU HEONPEAEAEHHOCTH, OT MPOCTEHIINX,
YCBaMBaEMbIX B HEMOCPEACTBEHHOM OIBITE, O JOCTATOYHO CJOXKHBIX, HEOOXOAMMBIX IS
pa3BUTHS HAay4YHBIX M TEXHOJIOTMYECKUX HuAeH. be3 KOHKpEeTHhIX MaTreMaTHYeCKHX 3HaHHM
3aTpy/IHEHO TOHUMAaHHE MPUHLUIOB YCTPOWCTBA M HCMOJIB30BAHUS COBPEMEHHOM TEXHMKH,
BOCHPUATHE M HHTEpIpeTalus pazHOOOpa3HON COLMAIbHOM, SKOHOMHYECKOH, MOJUTHYECKON
uHpopmanuy, Manod(pdexkTuBHAa MOBCETHEBHAs IpaKTHUecKas AEATeNbHOCTb. Bo MHOTrux
cdepax npodeccHOHATBHON AEATEIBHOCTU TPEOYIOTCSI YMEHHS BBITIOJIHSITH Pacy€Thl, COCTaBIATh
QJITOPUTMBI, MPUMEHATh (HOPMYIbI, MPOBOJUTH I€OMETPUYECKHE HM3MEpPEHHUS M TOCTPOEHUS,



9UTaTh, 00padaTHIBaTh, MHTEPIPETUPOBATH U MPEICTABIATH MH(POPMAIMIO B BHUJEC TaOJIHII,
IrarpaMmM U rpaukoB, TOHUMATh BEPOSTHOCTHBINA XapaKTep CIIy4aifHbIX COOBITHIA.

OnHOBpEMEHHO ¢ pacIMpeHueM cdep MPUMEHEHUS MAaTeMaTUKU B COBPEMEHHOM OOIIECTBE
Bc¢ 0Oojiee BAXKHBIM CTAHOBUTCS MAaTEMAaTHYECKU CTWJIb MBIIDICHUS, MPOSBIISIONIUNACT B
omnpeeEHHBIX YMCTBEHHBIX HaBbIKaxX. B mporecce nu3ydeHus MaTeMaTuKu B apceHal MpuéMoB 1
METOJIOB MBIILJICHUS Y€JIOBEKAa €CTECTBEHHBIM O0pa3oM BKIIOYAIOTCS MHAYKUIUS U JCTYKIIHS,
0000IIeHNe W KOHKpPETU3allus, aHalW3 M CHHTE3, KiIacCH(PHKAIMsI H CHCTEMaTH3allus,
abcrparupoBanne u aHajaorus. OOBEKTHI MAaTEMaTHYCCKHX YMO3AKIIOYCHUU, MpaBHIIa HX
KOHCTPYMPOBAHHMS PACKPBIBAIOT MEXAHU3M JIOTUYECKUX MTOCTPOCHUM, CLIOCOOCTBYIOT BHIPaOOTKE
yMeHHS (OpPMYITHPOBATH, 0OOCHOBBIBATH W JIOKA3bIBATh CYXKICHHUS, TEM CaMbIM (OPMHUPYIOT
JIOTUYECKHUI CTUJIb MBIIUICHUS. Benyias poiib NMpUHAIICKUT MaTeMaThke B (OPMHUPOBAHUU
AITOPUTMUYECKON KOMIIOHEHTHI MBIIIUVICHUSI U BOCTIUTAHUM YMEHUM JIEHCTBOBATH MO 3a/1aHHBIM
aIropuTMaM, COBEPIICHCTBOBATh M3BECTHBICE M KOHCTPYMPOBATh HOBBIE. B mpoliecce pemeHus
3a/lad — OCHOBBI I OpraHU3alMH Y4eOHOW MEATebHOCTH Ha YpOKaxX MaTEeMaTUKH —
Pa3BUBAIOTCS TBOPUYECKAS M TIPUKIIAIHAS CTOPOHBI MBIIILJICHUSI.

OOyuyenue w™aremaTuke JaéT BO3MOXKHOCTh pa3BUBaTh y OOYYAlONIUXCS TOYHYIO,
palMoHAIBHYIO U UH(POPMATUBHYIO pedb, YMEHHUE OTOMPATh HauOOJIee MOAXOISIINE SI3LIKOBBIC,
CUMBOJIMYECKHE, TpapuUecKue CpeAcTBa I BBIPAXKEHUS CYKICHMM | HATJAIHOTO WX
MIPEACTABIICHHUS.

Heo6xomuMbIM KOMITOHEHTOM OOIIeld KyJIbTyphl B COBPEMEHHOM TOJKOBAHHUH SIBIISIETCS
o011ee 3HAKOMCTBO C METOJaMU TO3HAHUS JIEHCTBUTEIBHOCTH, TPEJICTABIEHUE O MpeaMeTe U
METOJIe MaTEMAaTHUKH, €r0 OTIWYHSIX OT METOJOB E€CTECTBEHHBIX M TyMAaHHTAPHBIX HayK, 00
O0COOEHHOCTSX MPUMEHEHHUSI MaTEMAaTHUKH JJIs PEIICHUS] HAYYHBIX M TMPHUKIAJAHBIX 3a71a4. Takum
00pazoM, MaTeMaTH4ecKkoe 00pa3oBaHNEe BHOCUT CBOH BKJIaJ B popMUpOBaHUE OOIIEH KYIbTYPHI
YEJI0BEKa.

N3ydyeHne MaTeMaTHKU CHOCOOCTBYET SCTETHMUYECKOMY BOCIUTAHHUIO YEJIOBEKa, MOHUMaHHUIO
KpacoThl M M3SIIECTBA MATEMaTUYECKHX PACCYXACHUU, BOCIPUSATUIO F€OMETPUUECKUX (opM,
YCBOEHHUIO UJIEU CHMMETPHH.

[IpuopurernpiMu 1iensiMU 00ydeHuss matematuke B 10—11 kimaccax Ha 0a30BOM YpOBHE
MIPOJ0JKAKOT OCTABAThCS:

(hopMHpOBaHKE LIEHTPAIBLHBIX MATEMAaTHUECKUX MOHATUH (YMCII0, BEIMYUHA, T€OMETPUUECKast
¢burypa, nepeMeHHas, BEpPOSTHOCTb, (PYHKLHMS, MPOU3BOJHAsl, HUHTErpan), OOECHeunBAIOIINX
MIPEEeMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTEMaTHUECKOTO 00pa30BaHus 00ydaroIInXCs;

nojBeieHue OOydarolmuxcs Ha JOCTYIHOM JIi HUX YpPOBHE K OCO3HAHHUIO B3aMMOCBS3U
MaTeMaTHUKUd M OKPY)KAIOIIEro MUpPA, MOHUMAHUIO MAaTEMaTHKH KakK 4YacTH OOLIell KyIbTypbl
YeJI0BEYECTBA;

pa3BUTHE MHTEIJICKTYalbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00ydaroluxcs, Mo3HaBaTeIbHON
AKTUBHOCTH, MCCIJIEOBATEIbCKUX YMEHMM, KPUTHUYHOCTU MBIILICHUS, UHTEpEca K HU3yYEHUIO
MAaTE€MAaTHUKU;

¢dbopmupoBanre (HYHKIIMOHATBHOW MaTeMaTHYE€CKOW T'PaMOTHOCTH: YMEHHs pacro3HaBaTh
MaT€MAaTHUYECKUE acClEKThl B PEaJbHbIX >KU3HEHHBIX CHUTYalUsIX M IPU HU3YyYEHUU JPYTUX
y4eOHBIX MPEIMETOB, TMPOSBICHHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (GOpMYyIHpOBaTh UX Ha
S3bIKE MaTeMaTMKW W  CO3/1aBaTh MAaTE€MaTUYECKUE MOJIEIN, MPUMEHSATh OCBOEHHBII
MaTeMaTH4eCKUi anmnapar JUISt perieHus MPaKTUKO-OPUEHTUPOBAHHBIX 3ajady,
WHTEPIPETUPOBATH U OLIEHUBATH MOJTYYEHHBIE PE3YIbTaThI.

OCHOBHBIMU JUHUSIMH cojepkaHus wmarematuku B 10-11 kimaccax 06a30BOro ypoBHS
ABIAIOTCS: «Hucna u BeIYUCICHUS», «Anredpay» («AnreOpandeckre BhIpaKEeHUs», «YpaBHEHUS
U HepaBeHCTBa»), «Hauama martemaTtmueckoro anammza», «['eomerpusi» («l'eomeTpuueckue
burypel M uX CcBOHCTBa», «l3MepeHHE TEOMETPUUYECKUX BEIUYUHY), «BeposTHOCTH U
CTaTUCTUKa». JlaHHBIE JIMHUM pa3BUBAIOTCS MapajuleNIbHO, KaxKJas B COOTBETCTBUU C
COOCTBEHHOU IJIOTHKOW, OJHAKO HE HE3aBHCHMO OJIHAa OT APYroil, a B TECHOM KOHTaKTe H



B3auMoieiCcTBIU. Kpome 3TOro, mx oOBEAMHSET JOTWYecKas COCTABIIAIOUIAs, TPaJUIMOHHO
IIpUCYIIasi MaTeMaTUKE M IPOHU3bIBAIOIIAasi BCE MAaTEMAaTUUYECKUE KYpChbl M COJIEp)KaTeIbHbIE
muann. CopmynupoBanHoe Bo PI'OC COO TtpeboBaHue «yMEHHE ONEPUPOBATH MOHSATHSIMMU:
ONpEJENIEHUE, AaKCUOMa, TEOpeMa, CIEACTBHE, CBONCTBO, IPU3HAK, JOKa3aTeJIbCTBO,
paBHOCWIIbHBIE (OPMYIUPOBKH, yMeHUE (OopMyTupoBaTh OOpaTHOE M MPOTHUBOTIIOJIOKHOE
YTBEPKICHHE, IPUBOJUTH IPUMEPBl U KOHTPIPUMEPHI, HCIOJB30BAaTh METOJI MAaTEMAaTUYECKOM
WHAYKLIWW, TPOBOAUTH JOKa3aTelIbHbIE pAacCyXAECHUS IIpU pEIIeHUH 3a7ad, OLIEHUBATh
JIOTUYECKYI0 TPAaBWJIBHOCTh DPACCY)KICHHII» OTHOCHUTCS KO BCEeM YYeOHBIM Kypcam, a
(dbopMUpOBaHHE JIOTHYECKUX YMEHUH pacmlpeaessieTcss Mo BCeM rojaM oOydeHHs Ha ypOBHE
cpeanero o0rmiero oOpa3oBaHUsL.

B cootBetrctBUE ¢ ®I'OC COO maTemaTuka SBISETCS 005S3aTEIbHBIM MPEAMETOM Ha JAHHOM
ypoBHEe oOpa3oBanusi. Hacrosieil mporpaMmoii Mo MareMaTUKe MpelycMaTpUBAETCsl N3yuyeHue
yueOHOro mnpeamera «MaremaTuka» B paMKax TpEX y4deOHbBIX KypcoB: «AnreOpa M Hayaia
MaTeMaTH4ecKoro aHanuza», «l'eomerpusi», «BeposiTHOCTh M craTtuctuka». PopMupoBaHHE
JIOTUYECKUX YMEHUHN OCYLIECTBIISIETCA Ha MPOTSHKEHUM BCEX JeT OOy4eHHUs] Ha YPOBHE CPETHETO
oOuiero o0pa3oBaHus, a NEMEHTHI JJOTUKH BKIIIOYAIOTCS B COJEpKAHHE BCEX HA3BaHHBIX BBIILIE
y4eOHBIX KypCOB.

OO01ree KOJNMYECTBO YAcOB, HAIPABJIICHHBIX HAa HM3y4eHHME MAaTeMaTUKH Ha YIrIyOJIEHHOM
ypoBHe — 340: B 10 kmacce — 170 ygaca (5 gacoB B Heaento), B 11 kimacce — 170 gaca (5 gacoB B
HEJIEIIO).

INIJTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUSA IHPOI'PAMMBI O
MATEMATHUKE HA YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIC pe3ylbTaThl OCBOCHHUS MpOrpaMMbl  ydeOHOro mpeamera «MartemaTuka
XapaKTepU3YIOTCS:

I'pakaHCKOE BOCIIUTAHHUE:
cOPMHUPOBAHHOCTHIO TPAKIAHCKOM MO3UIIMK 00YYAIOIIETOCs KaK aKTUBHOTO U OTBETCTBEHHOTO
YJeHa  POCCHIICKOTO  OOINECTBa,  MPEIACTAaBICHHMEM O  MaTeMaTHYeCKUX  OCHOBax
GYHKIIMOHMPOBAHKS PA3JIMUHBIX CTPYKTYp, SIBICHUH, MPOIEAYp TPakIaHCKOTO 0O0IIecTBa
(BBIOOPBI, OTPOCHI M TIpP.), YMEHHEM B3aUMOJCHCTBOBATh C COIMAIbHBIMH HMHCTUTYTaMH B
COOTBETCTBHUH C MX (DYHKIUSIMH U Ha3HAUYCHHEM.

[TaTproTHYECKOE BOCITUTAHUE:
cOPMUPOBAHHOCTHIO POCCHICKOW TI'PaKIAHCKOW HACHTHYHOCTH, YBOKEHHS K TMPOILIOMY H
HACTOSIIIIEMY POCCHICKOW MaTeMaTHKH, IEHHOCTHBIM OTHOIICHUEM K JTOCTH)KECHHSIM POCCHIICKUX
MaTeMaTUKOB M POCCHUCKOW MATeMaTHYeCKOW IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTHXCHUHN B
JAPYTUX HAyKax, TEXHOJIOTHUSX, chepax IKOHOMHKH.

JIlyXOBHO-HPAaBCTBEHHOT'O BOCIMTAHHMS:
OCO3HAHHEM JIyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapo/a; chOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUS, dTHUECKOTO TMOBEACHUS, CBA3aHHOTO C MPAKTHYCCKUM MPHUMEHECHHEM JIOCTHKCHUHN
HAyKd U JIESATEIBHOCTHIO YYEHOTO; OCO3HAHMUEM JIMYHOTO BKJIAJa B MOCTPOCHHE YCTOWYHBOIO
Oymymiero.

DcTeTHYeCcKOe BOCIIUTAHNUE:
ACTETUYECKUM OTHOIIEHHEM K MHUPY, BKJIIOYAsl 3CTETHKY MaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a7au, PEIICHH, PaCCY)KICHUN; BOCIPUUMYHUBOCTBIO K MAaTEMAaTUYECKHM acleKTaM
pa3IMYHBIX BUJOB UCKYCCTBA.

dusnueckoe BOCIUTAHHE:



c(OPMHUPOBAHHOCTHIO YMEHUSI MIPUMEHATh MAaTEMATUYECKUE 3HAHUS B MHTEPECAX 3J0POBOTO
u Oe3omacHOro o0pasa >KW3HH, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO (3710pOBOE
MUTaHue, COATaHCUPOBAHHBIN PEKUM 3aHITHHA U OTNIbIXA, PETYIspHAS (PU3NYECKasi aKTUBHOCTB);
(buznueckoro COBEPILIEHCTBOBAHMUS, npu 3aHATHUAX CHOPTHUBHO-03/I0POBUTEIILHON
JESITEILHOCTBIO.

TpynoBoe BoCcIUTaHUE:
TOTOBHOCTBIO K TPY/Y, OCO3HAHUEM IICHHOCTH TPYIOJIOOUS; HHTEPECOM K Pa3IHuHbIM cepam
podecCHOHABHON JISATSIIEHOCTH, CBSI3aHHBIM C MAaTEMATHKOW U €€ MPHJIOKESHUSIMU, YMCHHEM
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymield mnpodeccurn W PEaTU30BBIBATH COOCTBEHHBIC
KU3HCHHBIC IUIAHBI, TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA TPOTSDKCHWH BCEW JKW3HU; TOTOBHOCTHIO K AKTUBHOMY YYacCTHIO B
pelIeHN TPAKTUYECKUX 3a]]a4 MAaTeMaTHIECKON HAIIPaBICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:
c(hOPMUPOBAHHOCTBHIO  JKOJIOTMUECKOW  KYJIBTYpPhl, TOHUMAaHHEM BIHUSHHUS  COIMAJILHO-
SKOHOMUYECKHUX TPOILIECCOB HA COCTOSIHUE MPHUPOJAHOW U COIHAIBHOWU Cpejbl, OCO3HAHUEM
rI00aNbHOTO  XapakTepa  OSKOJOTHYECKHUX  MpoOJieM; OpHEeHTalMel Ha  NpUMEHEHUe
MaTeMaTHYeCKUX 3HAHUW JJIsl pelieHus 3a7ad B 00JIACTH OKPYKAIOIIEH Cpelbl, TJIaHUuPOBaHUS
MOCTYIKOB Y OIICHKU WX BO3MOYKHBIX TTOCJICICTBUI ISl OKPY>KAIOIIEH CpeIbl.

[lenHOCTH Hay4YHOTO MMO3HAHUSI:
c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd U OOIIECTBEHHOW TMPaKTHKWA, TOHMMAaHHUEM MaTeMaTHYeCKOW Haykh Kak cdepbl
YEJIOBEYECKOUN NEATeIbHOCTH, TANOB €€ Pa3BUTHUS M 3HAYUMOCTH IS Pa3BUTHUS [IUBUIA3AINY;
OBJIQJICHUEM SI3BIKOM MAaT€MaTHKA W MaTeMaTUYeCKOW KYyIbTypOW KaK CPEICTBOM ITO3HAHUS
MHpa; TOTOBHOCTBIO OCYILECTBISTh MPOEKTHYI0 M HCCIEIOBATENIbCKYIO JI€ATEIbHOCTh
WHIUBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3yabTaThl OCBOEHHUSI MPOrpaMMbl yueOHOTro mpenMera «MaremaTuka»
XapaKTEepU3yIOTCS  OBJAJCHUEM  YHUBEPCAIBHBIMH  HO3HAGAMENbHBLIMU  OeliCEUsMU,
VHUBEPCANbHLIMY — KOMMYHUKAMUBHLIMU — OeUCMBUAMY, — YHUBEPCATIbHOIMU — pe2ylamuUeHbIMU
oeticmeusMu.

1) Vuueepcanvuvie noznasamenvuvie Oeiicmsus, obecneuusarom @Gopmuposanue 0a306bix
KOCHUMUBHBIX NPOYEcco8 00yuarowmuxcs (0ceoeHue memooos NO3HAHUS OKPYIHCAowe20 MUupa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, yMeHuti pabomams ¢ uHgopmayueti).

bazoBblie noruueckue AeMcTBUS:

® BBIBIAATh M XapaKTEPU30BATH CYIIECTBEHHBIC MPHU3HAKA MATEMAaTUYECKHMX OOBEKTOB,
MOHATHH, OTHOIICHUH MEXAy MOHATUSAMHU; (OPMYIHPOBATH OINpPEACTCHHS TMOHSATHUI;
yCTaHABIMBATh CYIIECTBEHHBIM NpHU3HAK KiIacCUPUKAIMU, OCHOBAaHUSA [UIsi 00O0OLIeHUs u
CpaBHEHHUS, KpUTEPUHU IIPOBOAUMOIO aHAIIN3A;

®  BOCIPHUHHMMATH, (POPMYIHPOBATH M MPEOOPA3OBBIBATH CYXKACHHS: YTBEPIUTEIbHbIC U
OTpUIaTeNbHbIe, eAMHUYHBIC, YACTHBIE U OOIIIHE; YCIOBHBIE,

®  BBIABISATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOpEUUs B (akTax,
JTAHHBIX, HAONMIOMACHUAX W  YTBEPXKICHMSIX; TMpeasaratb KpPUTEPUU s BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEYUIL;

e JeNiaTh BBIBOJBI C HCIOJIb30BAHWEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX W WHIYKTUBHBIX
YMO3aKTIO4YEeHUN, YMO3aKIIOUEHUH M0 aHAJIOTHH;

®  MPOBOJUTH CAMOCTOSITENILHO JOKA3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKICHUH (TIpsIMbIe U
OT TPOTUBHOTO), BBICTpAUBATh APTYMEHTALMIO, MPHUBOIUTH TMPUMEPHI U KOHTPIPHUMEPHI;
000CHOBBIBATh COOCTBEHHBIE CYX/ICHHUS U BBIBO/JIBI,



e BpIOMpaTh cnocoO pemeHUss y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BBIOMpaTh Hamboyiee MOAXOIANIMN ¢ Y4ETOM CaMOCTOSITENILHO BBIJCICHHBIX
KpUTEPUEB).

Ba3oBrie Mccien0BaTeIbCKUE ICHCTBUS:

® WCIOJIB30BaTh  BONPOCHI  KaK  HCCICNOBATCIILCKHA  WHCTPYMEHT  ITO3HAHUS,
(hopMyITUpPOBaTh BOIPOCH], (PUKCHUPYIOIIKNE MPOTHBOPEUHE, MPOOIEMY, YCTAaHABIMBATh HCKOMOE
Y JaHHOE, (OPMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UIINIO, MHCHHUC;

® [POBOJUTH CaMOCTOSTEIBHO CIUIAHHUPOBAHHBIA O3KCIICPUMEHT, HCCIICJOBAaHUE TIO
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SIBICHUS, MPOIECCa, BBISBICHUIO
3aBUCHMOCTEH MEXKy 0ObEKTaMU, SIBJICHUSIMH, TTPOIIECCAMU;

®  CaMOCTOATEIHHO POpPMYITHPOBATH 0OOOIIECHNUS U BBIBOJIBI TI0 PE3yabTaTaM MPOBEIEHHOTO
HAOJTIOJICHUS, UCCIICIOBAHUS, OIICHUBATh JJOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTATOB, BHIBOJIOB U
00001IEeHHNI];

®  IIPOTHO3UPOBATH BO3MOXKHOE PA3BHUTHE MPOIECCA, & TAKKE BBIBUTATH MPEATIOIOKEHHS O
€r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabota ¢ uadopmarmeii:

®  BBIABIATH JACPUIIMTH HHPOPMAITUH, TAaHHBIX, HEOOXOAMMBIX JIUISI OTBETA Ha BOIIPOC U JJIs
pelICHHS 3a/1a4H;

e BbIOMpaTh HMHPOPMAIMIO W3 HWCTOYHUKOB PA3IUYHBIX THIIOB, aAHAIM3HPOBATH,
CHUCTEeMAaTH3UPOBAaTh W HMHTEPIPETUPOBATH HHMOPMAIHMIO PA3JIMYHBIX BHJIOB U (hopm
MIPEJICTaBJICHNS,;

® CTPYKTypHUpOBaTh HH(pOpPMANMIO, TMPEJACTaBIATH €€ B  pa3MYHBIX  (opmax,
WUTIOCTPUPOBATH TpadUICCKH;

e OICHMBATh HAAEKHOCTh HWHMDOPMAMHA IO CAMOCTOSTEIBLHO COPMYITUPOBAHHBIM
KPUTEPHSIM.

2) Ynuusepcanvuvie KoOMMyHUKamueHble Oelicmeus, 00ecnevusaiom chopmuposanHocnms
COYUANBHBIX HABLIKOE 00YUAIOUWUXCAL.

OO1enue:

e  BOCIHPHHMMATH U (OPMYJIUPOBATH CYKICHHS B COOTBETCTBUHM C YCIOBHSAMH U IICIISIMHU
OOIIEHUS; SCHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHUCHBMEHHBIX
TEKCTax, JiaBaTh TOSCHEHUS II0 XOJY peIICHHs 3aJa4d, KOMMEHTHPOBATh IOJYYCHHBIN
pe3yibTarT;

e B Xoj¢ OOCYXKJCHHS 3aJlaBaTh BOIPOCHI MO CYIICCTBY OOCYXKIaeMOW TEMbI, IIPOOJIEMBI,
pelraeMoi 3ajadu, BBICKAa3bIBaTh WJCH, HAICJICHHBIC HA MOMCK PEIICHHUS; COMOCTaBJISATh CBOU
CYXKJICHHsI C CYXJICHUSIMH JPYrMX YYACTHHKOB JUAJIOTa, OOHAPY)KUBATh PA3JIM4YMe U CXOJCTBO
MO3UIIMIA; B KOPPEKTHOH popMe PopMyITupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHIS,

®  TPEACTaBJATH PE3YJIbTaThl PEIICHUS 3a/laud, SKCIEPUMEHTA, MCCICIOBAHUS, MPOCKTA;
CaMOCTOSITEJILHO ~ BBIOMpaTh (opMaT BBICTYIUICHHS C Y4€TOM 3a1ad NpPE3CHTAllMH U
0COOEHHOCTEH ayJJUTOPHH.

CoTpyIHHYECTBO:

e [OHUMAaTh U UCHOJIH30BATh MPEUMYIIECTBA KOMAHIHON U MHAUBHUAYaIbHON pabOThI MpH
pelieHnd y4eOHBIX 3a/ay; MPUHUMATh I€Ib COBMECTHOM JESTeNhbHOCTH, IUIaHUPOBAThH
OpraHMU3aIMI0 COBMECTHOW pabOThl, pacmpeneniaTh BUAbl paboT, AOroBapuBaThHCS, OOCYKIATh
MIPOLIECC U pe3yNbTaT padoThl; 0000IIaTh MHEHHUS HECKOJIBKUX JIOJICH;

®  y4YacTBOBATh B I'PYMNMOBHIX (hopMax paboThl (0OCYXIeHUs, 0OMEH MHEHHi, «MO3TOBBIE
IITYPMB» M HHBIE); BBIIOJHATH CBOIO YacTh pabOThl MU KOOPAWHUPOBATH CBOM NEHCTBUS C
JIPYTMMH YIIEHaMd KOMAaHbI; OIIEHMBAaTh KAauyeCTBO CBOEro BKJIaJa B OOMUNA MPOIYKT IO
KpUTEpUsIM, cHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOACHCTBUS.

3) Vuueepcanvuvie pezynamuenvie Oeticmeus, obecnewusaiom @Gopmuposanue CMblCI08bIX
VCMAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCUL.



Camoopranuszanus:

COCTAaBIIATh IUIAH, AJTOPUTM pEUICHHsS 3a/add, BbIOMpATh CcHoco0 pemeHus ¢ y4deToM
UMEIOIINUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHAaHTHI PELICHUH C y4ETOM HOBOM MH(pOpMAIINH.

CaMOKOHTpOJIb:

®  BJAJCTHh HABBIKAMH MO3HABATEIBHON PEQIICKCUHN KaK OCO3HAHHUS COBEPIIAEMBIX JCHCTBHIMA
U MBICIIUTEIbHBIX IIPOIECCOB, HX pPE3YyIbTATOB; BIAJETh CIOCO0AMU  CaMOIIPOBEPKH,
CaMOKOHTPOJISl IPOIIECCA U PE3Y/IbTaTa PELIEHUS MaTEMAaTUYECKOH 3a/1auH;

®  [IpeABMJIETh TPYIHOCTHU, KOTOPbIE MOTYT BO3HUKHYTHh IIPH PELIEHUHU 3a]auyd, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJECHHBIX OLIMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

® OLEHMBaThb COOTBETCTBUE pe3yjpTaTa LEIM U YCIOBUSAM, OOBACHATH NPUYMHBI
JOCTUXKEHUSI WJIM HEAOCTH)KEHUSI PE3yJbTaTOB JIEATEIbHOCTH, HAaXOIUTh OILIMOKY, JaBaTh
OILIEHKY IPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATHBI

IIpenmeTHble pe3yabTaTbl OCBOCHMS (enepalibHON padouell mporpaMMbl 10 MaTeMaTHKe
MMpEeACTaBJICHBI 110 rogaM 06yquI/1$[ B paMKax OTACIbHBIX y‘-Ie6HI)IX KYpPCOB B COOTBCTCTBYIOIIINUX
paszenax HacTOSAIIEH MPOrpaMMBl.

OEJEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA «AJI'EBPA U
HAYAJA MATEMATHYECKOI'O AHAJIM3A»

IHHOACHUTEJIbHASA 3AIINCKA

Kypc «AnreGpa u Hauama MaTeMaTHYECKOIO aHalu3a» SBISETCS OJAHMM U3 HauOoiiee
3HAYUMBIX B MpOrpamMMe CTapuieil IIKOJbI, MOCKOJIbKY, C OJHON CTOpPOHBI, OH OOecreyuBaeT
MHCTPYMEHTAJIbHYIO 0a3y Uil W3y4YeHHsS BCEX ECTECTBEHHO-HAayYHBIX KypCOB, a C JIpYyroi
CTOpPOHBI, (QOpPMHUpPYET JIOTHUYECKOE U aOCTpaKkTHOE MBIIJICHUE Y4Yalluxcs Ha YpPOBHE,
HEO0OXOIMMOM ISl OCBOEHHSI KypCOB MH(POPMATHKH, 0OIIECTBO3HAHUS, HICTOPUH, CIIOBECHOCTH.
B pamkax nanHOTO Kypca y4amiuecs OBJa/IeBalOT YHUBEPCAIbHBIM S3bIKOM COBPEMEHHOM HAYKH,
KoTopas (opMyIupyeT CBOU JIOCTHXKEHUSI B MaTeMaTu4deckoit popme.

Kypc anrebpsl M Haya mMaTeMaTHYecKOro aHalM3a 3aKJIaJbIBa€T OCHOBY JUISl YCIICLIHOTO
OBJIaJICHUS] 3aKOHaMHU (U3MKH, XUMUH, OHUOJOTUH, MOHHUMAHHUS OCHOBHBIX TEHJICHIIUIA
HSKOHOMHMKH M OOIIECTBEHHOU JKU3HHU, MO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX ITU(POBBIX
Y KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIOIb30BaTh UX B MOBCETHEBHOW kU3HHU. B TOXE
BpeMsi OBIIaZIcHHE aOCTPAKTHBIMH U JIOTHUECKH CTPOTMMH MATEeMATHUYECKUMHU KOHCTPYKLIHSIMHU
pa3BUBaeT yMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTUHHOCTH YTBEPIKICHMS,
UCII0JIb30BaTh 0000IeHNe U KOHKPETH3aIMio, a0CTparupoBaHHWE U aHAJOTHIO, (OpPMUPYET
KpeaTHUBHOE U KPUTHUYECKOE MbILIeHUe. B xone u3ydenus anreOpbl ¥ Hayall MaTEMaTHYECKOTO
aHallM3a B CTaplIel MIKOJIEe yJallhecs MOJIy4aloT HOBBIA OTBIT PEUICHHS MPUKIAJHBIX 3ajad,
CaMOCTOSITEIBHOTO ~ TMOCTPOEHHSI MAaT€MaTUYECKUX MOJENed  pealbHbIX CUTyalUidl U
WHTEPIPETAIIMN  TOJYYEHHBIX pEIIEHUHN, 3HAKOMSTCS C MpPUMEpPaMH MaTeMaTHYeCKHUX
3aKOHOMEPHOCTE B NPHUPOJAE, HAYKE M B MCKYCCTBE, C BBIJAIOIIMMUCI MATEeMAaTHYECKUMU
OTKPBITHSIMU U UX aBTOPaMH.

Kypc obnanaer 3HauUMTENHHBIM BOCIUTATENBHBIM MOTEHIIMATIOM, KOTOPBIM peanu3yercs Kak
yepe3 yueOHbI MaTepHal, CliocoOCTBYIOIUN (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U
yepe3 cnenuduky ydeOHOW NesTeabHOCTH, TPeOyIoIleld CaMOCTOSTENbHOCTH, aKKypaTHOCTH,
MPOIOKUTENIbHON KOHLIEHTPAM BHUMAHUS M OTBETCTBEHHOCTH 32 MOJyYE€HHBIN Pe3yJbTar.



B ocHoBe Mmeromuku oOyueHus anreOpe M HadallaM MaTeMaTHYeCKOrO aHajau3a JICKHUT
NEeSATEIHLHOCTHBIA MPUHIKI 00YUYECHHUS.

CrpykTypa Kypca «AnredOpa ¥ Hadajga MAaTeMaTHYECKOTO aHAIM3a» BKIIOYACT CICIYIOIIHE
CoJIepKaTenbHO-MeTOuIeckre JuHuK: «Yucna u BeUUCICHUs», «DyHKIUU u Tpadukmy,
«YpaBHEHUSI U HEpABEHCTBa», «MHOXKECTBa U JIOTHKa». Bce OCHOBHBIE COJAEPIKATEIHHO-
METOJMYECKUE JIMHUU W3YYalOTCS Ha TPOTSHKCHHH ToJa OOYyYeHHs B CTapliedl MIKoJie,
€CTECTBEHHO JOIOJHAS IPYr IPyra U MOCTENEHHO HACHIIAACh HOBBIMM TEMaMHU M pa3/ieJIaMH.
JlaHHBI KypC SIBIIICTCS WHTETPATUBHBIM, IIOCKOJIbKY OOBeAWHsSICT B ceOe cojaepikaHue
HECKOJIbKUX MaTeMaTHUYeCKUX AUCIUIUIMH: anredpa, TPUTOHOMETPHs, TEOPUs MHOXKECTB U Jp.
[To mepe TOro Kak yyariuecs: OBJIaJIEBalOT BCE 00Jiee MIMPOKUM MATEMAaTHUYECKUM ammapaToM, y
HUX TOCTEA0BATEIbHO (OPMHUPYETCSI U COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEeMaTHYECKYIO
MOJIENIb PEAIbHOM CHUTYyalluu, MPUMEHITh 3HAHUs, TMOJYYeHHbIE B Kypce «AnreOpa W Haudaja
MaTeMaTHYeCKOTO  aHaliM3a», JUISl  PEIICHHS  CaMOCTOSITEIbHO  COPMYIUPOBAHHOU
MaTeMaTHYECKOM 3a/1a4d, a 3aT€M UHTEPIPETUPOBATH MOJTYYEHHBIA pE3yJIbTarT.

ConepxarenbHO-MeToAMUecKast JIMHUS «YUucina v BBIUYKCICHUS» 3aBepiiaeT (GOpMHUPOBAHUE
HaBBIKOB HCIIOJIh30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOPOE OBIJIO HA4aTO B OCHOBHOM I1KoJie. B
CTapiiel mIKoJie 0co0o€ BHHMAaHHE YAeNseTcs (POPMUPOBAHUIO TMPOUYHBIX BBIYUCIUTEIHHBIX
HaBBIKOB, BKJIIOYAIONIUX B C€0s MCIOJB30BaHUE Pa3IUYHBIX (POPM 3alUCH JIEHCTBUTEIHHOTO
YUCa, YMEHHE PalHOHAIBHO BBIMOJHATH ACHCTBHS C HUMH, J€JIaTh MPUKUIKY, OLEHUBATH
pesynbpTaT. OOydaroniuecs MOJYYarOT HABBIKH TNPUOIMKEHHBIX BBIYMCICHUM, BBITIOJTHEHUS
JEHUCTBUM C YUCJIaMU, 3alMCAaHHBIMH B CTaHAAPTHOHW (popme, UCIOTB30BAHUS MAaTEMaTUYECKHUX
KOHCTaHT, OLICHUBAHUSI YACIIOBBIX BBIPAKEHUN.

Jluausa «YpaBHEHUS W HEPABEHCTBA» pPEAIM3YETCS Ha MPOTSHKEHUH BCETO OOydeHHs B
cTapuied IIKOJIe, TOCKOJbKY B KaXJIOM paszfelie MporpaMMbl MPEAYCMOTPEHO pEIICHHE
COOTBETCTBYIOIIMX 3a1a4. OOyJaromuecs OBJIaICBAIOT Pa3IMYHBIMUA METOJAMH PEUICHUS 1ETIBIX,
paIMoHAIBHBIX, UPPAIIMOHATIBHBIX, TTOKA3aTEIbHBIX, JOTapU(PMUUECKUX U TPUTOHOMETPUUECKHUX
YpaBHEHUH, HEPABEHCTB U UX CUCTEM. [loydyeHHbIE YMEHHS UCIOJIB3YIOTCS MIPU UCCIEIOBAHUHN
(YHKIHNA C MMOMOIIBIO MPOW3BOTHOM, PEIICHWH MPUKIATHBIX 3a7a4 W 3a/7a4 Ha HaXOXKICHUE
HauOOJBIINX W HAUMEHBIINX 3HaueHUW (yHKIMU. J[aHHAs conepikaTrenbHas JMHUS BKITIOYAET B
ce0st Takke (OpPMHUPOBAHWE YMEHHUH BBINOJHATH Pacdy€Thl 1Mo QGopMysiaM, MpeoOpa3oBaHUS
LIEJIbIX, PAlMOHAJbHBIX, HUPPALUOHAIBHBIX M TPUTOHOMETPUUECKUX BBIPAKCHUH, a TakKe
BBIpQKEHUH, COAEpXKaIIuX CTerneHW | Jjorapudmbl. braromaps u3ydeHuto aiareOpanveckoro
Marepuasa MPOUCXOIUT JaJIbHEHIIIee Pa3BUTHE aITOPUTMHUYECKOTO M aOCTPAKTHOTO MBIIIJICHUS
yqamuxcsi, (GOPMHUPYIOTCS HaBBIKH JEIYKTHUBHBIX pPacCyXJeHUU, pPabOThl C CHUMBOJIBHBIMH
dhopmamu, TIPEACTABICHHUS 3aKOHOMEPHOCTEH M 3aBHCUMOCTEH B BHJIC PABEHCTB M HEPAaBEHCTB.
Anrebpa npeanaraet 3pQeKTUBHbIE HHCTPYMEHTHI Ui PEIICHHs TPAKTUYECKUX U €CTECTBEHHO-
Hay4HbIX 3aJa4, HArJISJHO IEMOHCTPUPYET CBOM BO3BMOXHOCTH KakK S3bIKa HAYKH.

CopepxarenpHo-meroauueckass JTuHUs «DyHKIMKW U rpaduKu» TECHO IMEperieTaeTcsl ¢
OPYTMMHU JIMHUSIMU Kypca, IIOCKOJbKY B KakKOM-TO CMBbICIE 3aJaé€T IOCIEJ0BaTENbHOCTh
U3ydYeHHUs MmaTepuana. V3ydeHue CTENeHHOW, MOKa3aTeNbHOM, JorapuMUYECKOr U
TPUTOHOMETPUYECKUX (PYHKUMNA, MX CBOMCTB M TpaduKOB, HCHOIb30BaHUE (DYHKIUN IS
pelieHus 3aJad U3 APYruX Y4eOHBIX MPEIMETOB M pEalbHON >KM3HM TECHO CBS3aHO Kak C
MaTeMaTHYeCKUM aHaJIM30M, TaK M C pelIeHHeM ypaBHEHUU U HepaBeHCTB. [Ipu 3Tom GombIoe
BHUMaHUE yensercs (OPMUPOBAHUIO YMEHHS BBIpaKaTh (HOpMylaMU 3aBUCHMOCTH MEXIY
pa3IMYHBIMU BETUYMHAMH, HCCIEIOBaTh TNOTy4YeHHbIE (YHKIUU, CTPOUTh HUX TpaduKH.
Marepuasnn 3TOHM COAEPKATENBHOM JIMHUM HAlEJIEeH HAa pa3BUTHE YMEHHUW U HaBBIKOB,
MO3BOJISIIOIIMX ~ BBIPAXKaTh 3aBHUCHUMOCTH MEXAY BENUYMHAMH B  pa3iuyHOi  (opmMme:
aHAJIMTUYECKOW, Tpaduueckod © cioBecHOW. Ero wu3ydeHwe CcmnocoOCTBYET pa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUICHHUS, CIOCOOHOCTH K  OOOOMIEHMIO U  KOHKpETH3allWH,
HCIIOJIb30BAHUIO aHAJIOTHIA.



ConepxarenpHO-MeTOANYECKAsE JIMHUSA «MHOXECTBAa M JIOTHKa» B OCHOBHOM IIOCBSIIIEHA
2JIEMEHTaM TEOPUU MHOXKECTB. TE€OpETUKO-MHOKECTBEHHBIE ITPEICTABICHHSI IIPOHU3BIBAIOT BEChH
KypC IIKOJBHON MaTeMaTHKH W IpeUIararoT Hauboyiee YHUBEPCAIbHBIN S3bIK, 00BbEIUHSIOMNI
BCE pa3leiabl MaTeMaTHMKd U €€ MNPUIOKEHHM, OHM CBSA3BIBAIOT pa3Hble MaTeMaTH4ECKHE
JUCUMIUIMHBL B eauHoe 1enoe. [[oaToMy BaXHO JaThb BO3MOKHOCTb IIKOJBHUKY IOHUMATh
TEOPETUKO-MHOKECTBEHHBI SI3bIK COBPEMEHHOM MaTeéMaTHMKH U HCIOJIb30BaTh €ro s
BBIPAYKEHUS CBOUX MBICIICH.

B kypce «AnreOpa m Hayajga MaTeMaTHYECKOTO aHAINM3a» MPHUCYTCTBYIOT TaK)XE€ OCHOBEHI
MaTEeMaTHYEeCKOTO MOJICITMPOBAHUS, KOTOPBIE TPH3BAaHBI CPOPMHUPOBATH HABBIKM IOCTPOCHUS
MoJieNiel peabHbIX CUTYallUd, UCCIEIOBAaHUS 3TUX MOJENIEH ¢ IOMOIIbIO anmnapaTta ajreOpsl u
MaTeMaTUYECKOr0 aHajiu3a M MHTEPHpPETAluy IIOJYyYEHHBIX pe3ynbTaToB. Takue 3agaHus
BIJIETEHBl B KaXKJbIH U3 pa3lieioB MPOrpaMMBbl, MOCKOJIbKY BECh MaTepuan Kypca HIMPOKO
WCIOJIb3YeTCs Uil pelIeHUs MPUKIaaHbIX 3a1a4. [Ipy pemennn peaabHbIX MPaKTHUYECKUX 3a/1a4
yuyaliuecss — pa3BUBAIOT  HAOIIOAATENIBHOCTb,  YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBaThCs, HMCHOJIB30BaTh aHAJIOTHIO, 0000IIaTh M KOHKPETH3UPOBATh MpoOIeMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB PELICHUS TNPHUKIAJHBIX 337ad OpraHU3yeTcsl B
MpoLecce U3y4eHHs BCceX TeM «ANreOpbl U Hayall MaTEMaTHYECKOTO aHaAIIN3ay.

MECTO YYEBHOTI'O KYPCA B YYUEBHOM IUVIAHE

Ha u3yuyenune ydyeGHOro kypca «Anrebpa U Hadaja MaTeMaTHYECKOrO aHAJINM3a» OTBOAMUTCA
170 gaca: B 10 ximacce — 68 4gacoB (2 ywaca B Hemenmto), B 11 xmacce — 102 gaca (3 4gaca B
HEJIEIIO)

COJEPKAHUE OBYYEHUA

10 KJIACC

Yucsia 1 BBIYUCICHHUSA

PanmonansHbie unciaa. OOBIKHOBEHHBIE U JIECSATUYHBIE IPOOM, MPOLIEHTHI, OECKOHEUHBIE
nepuoandeckue Ipobu. Apudmernueckue oOmepalMd € pAlMOHAIBHBIMU  YKCIAMH,
peoOpa3oBaHUs YHMCIOBBIX BbIpaxkeHUH. I[lpumeHeHue apoOell M NPOLIEHTOB A pELICHUs
MPUKIIAJHBIX 33/1a4 U3 pa3IMYHbIX OTpacieil 3HaHUI U peanbHOM KU3HU.

JlelicTBuTenpHble uuncia. PanuoHanbHblE M HppalMOHalbHbIE 4ucia. ApupMeTHyecKue
olepauuu ¢ AeHCTBUTEIbHBIMU uuciaamMu. [IpuOnmkEHHbIE BBIUMCIIEHUS, NTPaBUIa OKPYIJICHUS,
IIPUKKJIKA U OLICHKA pe3yibTaTa BIYMCICHUH.

Crenenp ¢ nenslM nokaszareneM. CranaapTHas (opMa 3amMcu JEHCTBUTENBHOIO YHCIA.
Hcnonp3oBaHue mnoaxojsmied ¢GopMbl 3amucd  ACHCTBUTENBHBIX YMCEN JUIl  pPELIeHUs
MPAKTUYECKUX 3a/1a4 U IPEJCTABICHUS JaHHBIX.

Apupmernueckuil KopeHb HaTypajibHOU creneHu. JlelcTBus ¢ apuMETUYECKUMU KOPHIMHU
HaTypaJbHOMN CTENEHH.

CuHyc, KOCMHYC M TaHI'€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHI'€HC
YHCIOBOTO apryMeHTa.

YpaBHeHHUsS] M HEPABEHCTBA

ToxnecTBa U TOXAECTBEHHbIE TPE0Opa30BaHUS.

[Ipeobpa3oBaHue TPUTOHOMETPUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
(bopMyIbI.

VYpaBHeHMe, KOpeHb ypaBHEeHUs. HepaBeHCTBO, pelleHne HepaBeHCTBAa. MeTo 1 HHTEPBAJIOB.

Pemienue nensix u ApoOHO-palMOHATIBHBIX YPAaBHEHUI U HEPABEHCTB.

Perienne uppanoHanbHBIX YpaBHEHUH U HEPAaBEHCTB.

Perienne TpUroHOMETPHUYECKUX YPaBHEHUH.

[IpumeHeHre ypaBHEHHH U HEPABEHCTB K PEIICHUI0 MaTeMaTHUECKUX 3a7ad M 3agad u3
pa3nuyHbIX 00JacTeil HAyKHU U PeaTbHOM KU3HHU.



DYyHKUUH U TPaPUKH

Oynkius, crocoosl 3ananus Gpyakuuu. I'paduk Gynkumun. Bzanmuo oOpatHbie GyHKITUH.

OO6nacte ompeneneHuss U MHOXKECTBO 3HaueHM ¢yHkiuu. Hymm ¢ynkuuu. IIpomexyrku
3HAKOMOCTOSTHCTBA. YETHBIC M HEUETHBIC (PYHKIUH.

CrenenHas (GyHKOHS C HaTypaJllbHBIM M II€TbIM TOKa3aTeneM. EE cBoiicTBa u rpaduk.
CpoiicTBa U rpauK KOpHsI N-Oi CTENEHH.

Tpuronomerpudeckass  OKPY)KHOCTb,  OTPEACICHHWE  TPUTOHOMETPUYECKUX  (YHKIUI
YHCJIOBOTO apryMeHTa.

Havana maTemaTu4eckoro anajimsa

[locnenoBarenpHOCTH, crnocoObl  3amaHus  mocliefoBarenbHocTe.  MOHOTOHHBIE
[IOCJIEJOBATEIBbHOCTH.

Apudmernueckas U reoMmeTpruueckas nporpeccuu. beckoneuno yObiBaroIias reomMmeTpudeckas
nporpeccusi. CymMma O€CKOHEUHO YOBIBAIOIIEH TreomMeTpudeckoil mporpeccun. Dopmyna
CIIOXHBIX MPOIEHTOB. Vcrosb30BaHne IPOrpeccuy sl PEelIeHUs] peaibHbIX 3ajjau MPUKIaHOTO
Xapakrepa.

MHo:kecTBa M JIOTHKA

MHuoxecTBO, omepanuu Haj MHOecTBamu. [{uarpammbel Oinepa—Benna. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOIO ammapaTa JJs ONUCAHMs PeajbHBIX MPOLIECCOB U SBJIEHUH, Mpu
pELIeHNH 3aJa4d U3 IPYTUX y4eOHbIX IPEIMETOB.

Onpenenenue, Teopema, ciaeCTBUE, J0Ka3aTEIbCTBO.

11 KJIACC

Yucaa u BIYUCTICHUS

HarypaneHbie u nensie uncna. [Ipu3Haku AeIMMOCTH HEIbIX YHCEIT.

CreneHb ¢ paniMoHaIbHBIM MOKa3aresneM. CBOMCTBA CTEIIECHH.

Jlorapudm yucna. JlecaTuynbie U HaTypaibHbIE JOrapu(MBbI.

YpaBHeHUs] 1 HEPABEHCTBA

[IpeoOpazoBanue BhIpKEHUN, COIEPKAIINX JOTAPHU(PMBEI.

[IpeoOpa3oBaHue BEIpaKEHUH, COAEPIKALINX CTENEHH C pallMOHATbHBIM MOKa3aTelIeM.

[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3aTenbHble ypaBHEHUSI U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

Cucrembl JUHEHHBIX ypaBHEHUH. PenieHue NpUKIAIHBIX 3a4ad C HOMOILBI) CHCTEMBI
JIMHEHHBIX YpaBHEHUH.

Cucrembl U COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHeHne ypaBHEHM, CUCTEM M HEPABEHCTB K PEILICHUIO MATEMATUYECKUX 3a/1a4y U 3a/1a4y
U3 pa3IUYHbIX 00JacTel HAyKH U peallbHOM JKU3HU.

DyHKUUH U TPaPUKU

Oynkuus. [lepuoanueckue pynxiuu. [IpoMexyTku MOHOTOHHOCTH (YHKUIMU. MaKCUMyMBbI
1 MUHUMYMBI pyHKiuud. Haubonbiee u HanMeHblIee 3HaueHrne (DyHKIIMHM Ha TPOMEKYTKE.

Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U TPaPUKH.

[TokazarenpHas u norapudmudeckas GyHKIIUU, UX CBOMCTBA U TpadUKH.

Hcnonb3oBanue rpadukoB (GyHKIUHN I pelieHus] ypaBHEHUH U IMHEHHBIX CUCTEM.

Hcnonbs3oBanue rpadukoB (GYHKUUH Ui HCCIEIOBAHUS MPOIECCOB M 3aBUCUMOCTEH,
KOTOpPBI€ BO3HUKAIOT NPU PEIICHUH 33/1a4 U3 JPYruX y4eOHBIX IPEIMETOB U peallbHOM KHU3HH.

Havana maTteMaTH4ecKoro aHajams3a

HenpepriBHbie ¢yHKIIME. MeTo 1 HHTEPBATIOB /7S pEIICHHS] HEPABEHCTB.

IIpousBoanas ¢pyHkuu. I'eomerprueckuii 1 GU3NUECKUI CMBICI IPOU3BOTHOM.

IIpousBoaHble >MeMeHTapHBIX (yHKIMNA. DopMyNnbl HAXOXKJIEHHS HPOU3BOJHONW CYMMBI,
MIPOU3BEJICHUS M YACTHOTO (DYHKIIUH.



[IpumeHeHre MPOU3BOJAHON K HMCCIEIOBAHWIO (DYHKIMHA HA MOHOTOHHOCTb U IKCTPEMYMBI.
Haxosxnenne HanOOJIbIIEro M HAMMEHBIIETO 3HAYeHUs (YHKIIUU Ha OTPE3KE.

[IpuMeHeHre TPOU3BOAHON I HAXOXKACHUSA HAWIYYIIErO PEeLICHUs B IPUKIIAAHBIX 3a/1a4ax,
UISL OTIPENICNIEHUS] CKOPOCTH IpoIiecca, 3alaHHOT0 (GOpMYIIOi 1tk rpadukom.

IlepBooOpa3nas. Tabnuua nepBooOpasHbIX.

WuTerpan, ero reoMmeTpudeckuii M GU3HUECKU CMBICI. BbraucieHne uaTerpana no Ggopmyie
Herorona—IJleliOanma.

NPEIAMETHBIE PE3YJIbTATBI

OcBoenne y4yeOHOTO Kypca «AireOpa W Hadala MAaTeMaTHYECKOrO aHaliu3a» Ha YpPOBHE
cpeaHero oouero oopa3zoBaHUs JOKHO OOECIEUMBATH JIOCTHKEHUE CIEIYIOIIUX MPEIMETHBIX
00pa30BaTeNIbHBIX PE3YyIbTATOB:

Yucjia 1 BBIYUCIEHUS

OHCpI/IpOBaTB IMOHATUAMU: PALNUOHAIBHOC H HeﬁCTBHTeHBHOC quCIIo, OOBIKHOBEHHAsT H
JecITUYHAs APOOk, POIIEHTHI.

BrmmonaaTe apI/I(l)MCTI/I'-IeCKI/Ie onepanru ¢ paiuOHAJIbHBIMHA U Z[CI\/JICTBI/ITCJ'IBHBIMI/I qucjiaMHu.

BreimonHsaTe npuOIMKEHHBIE BBIYHCICHUS, WCHOJB3ysd TpaBUjia OKPYTJIEHHUS, JeNaTh
MIPUKHJIKY U OLIEHKY pe3yJIbTaTa BIYUCICHUI.

OmnepupoBaTh TMOHATHAMHU: CTETICHb C IENBIM IOKa3aTelleM; CTaHAapTHas (opma 3ammcu
JNeUCTBUTENBFHOTO 4YMCIIa, KOPEHb HATYPaJbHOI CTENEHM; HUCIOJIb30BaTh MOIXOASIIYI0 (opMy
3armcu JleI\/'ICTBI/ITeJ'II)HI)IX YUCCIT JIA pCHICHUA IMTPAKTUYCCKUX 3ada4 U MPEACTABIICHUA JaHHBIX.

OnepupoBaTh NMOHATHSIMH: CHHYC, KOCUHYC M TaHI'€HC MPOU3BOJIBHOTO YIJIA; WCIIOJIb30BAThH
3aITUCh TIPOU3BOJIBHOTO YIJIa Yepe3 00paTHbIE TPUTOHOMETPHIECKUE (YHKITHH.

OmnepupoBaTh NOHSATHEM: CTETIEHb C PAL[HOHATIBHBIM MOKa3aTeIIeM.

OmnepupoBaTh NOHATHAMU: JIOTapu(M YuCIa, ASCATUIHBIE U HATYpaIbHBIC JIOTapU(PMBI.

YpaBHeHUs] 1 HEPABEHCTBA

OnepupoBaTh MOHATHUSMH: TOXKIECTBO, ypaBHEHHE, HEPAaBEHCTBO; IIEJIOE, pallMOHAIBHOE,
HppalMoOHAILHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPHUIECKOE YPAaBHEHHE;

Bemonnate  mpeoOpa3oBaHWsi — TPUTOHOMETPUYECKHX  BBIDOXKCHMH M peIIaTh
TPUTOHOMETPHUYECKUE YPABHCHHS.

BbIMoOnHATE mpeoOpa3oBaHus IIEIBIX, PAUOHAIBHBIX W HMPPAMOHAIBHBIX BBIPOKCHUH W
pelaTh OCHOBHBIC THITBI LIEJIBIX, PAIIHOHAIBHBIX U UPPAIIMOHATBHBIX YPABHCHUH 1 HEPABCHCTB.

[IpuMeHsTh ypaBHEHUSI M HEPABEHCTBA Ul PEIICHHs] MAaTeMaTHYECKUX 3a/1ad W 3alad u3
pa3M4YHbIX 00JIacTei HAYKH U PEaTbHOM KU3HH.

MoienupoBaTh peaibHbIC CUTYAIlMH Ha SI3bIKE AJIr€Opbl, COCTABIIATH BHIPAYKEHHUSI, YPABHCHUS,
HEpaBEHCTBA MO YCJIOBUIO 3aJIa4M, KCCICIOBAaTh IOCTPOCHHBIC MOJEIH C HCIOJb30BAaHHEM
arrmapara ajreOpbl.

DyHKUUH U TPapUKU

OnepupoBaTh MOHATUSAMH: (DYHKIIHS, CIIOCOOBI 3a1aHus (QYHKIMH, 00JacTh OMpeeNeHUs U
MHO>K€CTBO 3Ha4eHUI QyHKIMH, rpa@uK GyHKIMH, B3aUMHO 0OpaTHbIe (GYHKIIUU.

OnepupoBaTh MOHATUAMU: YETHOCTh U HEUYETHOCTh (YHKIUU, HYTU (DYHKIUHU, IPOMEKYTKU
3HAKOTIOCTOSIHCTBA.

Hcnonb3oBathk rpaduku QyHKIUN A pelIeHUs] ypaBHEHUI.

Crpouts W uyutaTh TpaduKd JTUHEWHON (QYHKIMU, KBAaAPATUYHOW (DYHKIIMH, CTENEHHOU
(GYHKIMH € LIeTbIM TTOKa3aTeNeM.

Ucnonb3oBath rpaduku (yHKIMA OIS UCCIENOBAHMS TMPOIIECCOB U 3aBHUCUMOCTEH TMpU
pEelIeHUH 3a/la4 W3 APYruX Y4eOHBIX MPEIMETOB M PEeallbHOW KU3HM; BBIpaXKaTh (hopMynaMu
3aBUCHMOCTH MEX]Ty BETUYUHAMHU.



OmnepupoBaTh MOHATUAMU: IEPUOTUIECKast (PYHKIIHS, TPOMEKYTKM MOHOTOHHOCTH (pyHKIIHH,
TOYKHU IKCTpeMyMa (DYHKIIMH, HAauOOJIbIIIee U HaUMEHbIIIee 3HAUCHHs (PYHKIIUH Ha TIPOMEXKYTKE;
MCTOJB30BATh UX ISl UCCIEA0BaHUs (DYHKIUH, 3aJaHHOH rpaduKkoMm.

OmnepupoBaTtb TOHSATHSMHU: rpaduKyd  TOKa3aTeNIbHOM, JorapuMHUUECKO U
TPUTOHOMETPUYECKHUX (DYHKIIMIA; H300pakaTh UX Ha KOOPIUHATHOW TIOCKOCTH U MCIOJIb30BAThH
IUTSL pELICHUs] yPABHEHUH M HEPABEHCTB.

N3006pakaTh Ha KOOPAMHATHOHN IJIOCKOCTH TPa(UKH JIMHEHHBIX YPaBHEHUN U MCIIOJIB30BAThH
UX JUIS PEIICHUS] CUCTEMBI JINHEWHBIX YPABHEHUM.

Hcnonp3oBatek rpaduku GyHKIHNA A5 KCCIIEAOBAHUS POLIECCOB M 3aBUCHMOCTEN U3 IPYTHX
Y4eOHBIX AUCIUTIINH.

Hauyana maTemaTu4eckoro anajimnsa

OnepupoBaTh MOHATHSAMH: TIOCIEIOBATEIbHOCTb, apU(pMeTHUecKas W TeoMeTpuyecKas
MIPOrPECCHUHU.

OnepupoBaTh MOHATHAMHU: OCCKOHEYHO YOBIBAIOIIAsi reoMEeTphuecKas MpOorpeccus, cymma
0EeCKOHEYHO yObIBaIOIIEH reOMETPUYECKON IPOTPECCHH.

3azaBath MOCJIEOBATEILHOCTH PA3JIMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA MOCIEN0BATENBHOCTEN U MIPOTPECCUI JUIS PEIICHHS PEAVIBHBIX 3a]a4
MIPUKIIATHOTO XapakTepa.

OnepupoBaTh MOHATUSMHU: HEMpepbIBHAs (YHKIMS; MPOU3BOJHAs (YHKIMH, HCIOJIb30BaTh
reoMeTpUYecKUil U GU3NYECKUN CMBICI IPOU3BOAHOM JUIS pElIeHUs 3a/1ay.

Haxomuts mnpou3BoAHbIE 3JIE€MEHTapHbIX (YHKUUN, BBIYUCISTH IPOU3BOJHBIE CYMMBI,
MIPOM3BEACHHUS, YACTHOTO (PYHKIIHH.

Hcnonps30BaTh NPOU3BOAHYIO Ul UCCIIEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb U SKCTPEMYMBI,
IIPUMEHSATh PE3yIbTaThl UCCIEAOBAHUS K IOCTPOEHUIO IPa(UKOB.

Hcnonp30BaTh NPOU3BOAHYIO Ul HAXO0XKICHHUS HAWITYYIIEro PEUICHUs B IPUKIAIHBIX, B TOM
4HCJIE COLMATIbHO-OKOHOMHUYECKUX, 3a1a4ax.

OnepupoBaTh MNOHATUSAMHU: IMEPBOOOpa3Hass M HUHTErpaj; MOHMMATb TEOMETPUUYECKHH U
(bu3n4ecknii CMBICI UHTErpaa.

Haxonute nepBooOpa3Hble 3JIEMEHTApPHBIX (DYHKIUI; BBIUUCIATH HMHTErpaid mo ¢opmyie
Herorona—JleitOauna.

Pemate npuknazHele 3aJadd, B TOM YHCIIE COLMAIBHO-’KOHOMHUYECKOTO U (U3UYECKOro
XapakTepa, CpeICTBaMUA MaTEMaTH4ECKOI0 aHaJIN3a.

MHo:xecTBa M JIOTHKA

OnepupoBaTh NOHATUAMU: MHOKECTBO, OTIEpAI[UX HAJL MHOYKECTBAMU.

Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar Jjis ONMHUCAHMs PEaIbHBIX MPOIIECCOB U
SIBIICHUH, TIPU PELICHUH 3a/1a4 U3 APYrUX yUeOHBIX MPEIMETOB.

OnepupoBaTh NOHATUAMU: OIIPEJIEIICHUE, TEOPEMA, CIEJICTBUE, 10KA3aTEIHCTBO.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne Koan4ecTBo
w/n HaumeHoBaHue pa3/iesioB M TeM NPOrpaMMbl 9acoB
1 MHoOecTBa pallMOHANBHBIX U ICHCTBUTENIBHBIX YHCE. 14
ParmoHanbHble ypaBHEHHUS! M HEPaBEHCTBA
2 @yukiun 1 rpaduki. CTeneHs ¢ 1elbIM NoKa3aTeneM 6
3 Apudpmernueckuii KopeHb n—oii crenenu. MppanuoHanbHble 18
ypaBHEHHS U HEpaBEHCTBA




4 @opMyIbl TPUTOHOMETPHH. T pUTOHOMETpUYECKHUE YPABHEHUS 22
S [TocnenoBaTeIbHOCTH U IPOIPECCHU 3)
6 IToBTOpenue, 0000IIeHNE, CUCTEMATH3AIMS 3HAHUH 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
11 KJIACC
Ne Koaunuyecrso
w/n HaumeHoBaHue pa3/ie/ioB M TeM NPOrPaMMbI 9ACOB
1 Crenens ¢ pallMOHAIBHBIM MOKa3areneM. [lokazarenpHas 12
¢bynkuus. [loka3arenbpHble ypaBHEHUSI U HEPAaBEHCTBA
2 Jlorapudmuueckas pyHkuus. Jlorapupmuyeckue ypaBHEHUS 12
Y HEepaBEHCTBA
3 Tpuronomerpruueckue GyHKINU U UX IpadUKH. 9
TpuronomeTpruyeckre HepaBEHCTBA
4 [IponsBoHas. [IppumeHeHne mpou3BOAHON 24
5 WuTerpan u ero npuMeHeHUs 9
6 CucteMbl ypaBHEHHI 12
7 HatypanbHble 1 1ienbie yncia 6
8 [ToBTOpEeHME, 0000IIIEHNE, CHCTEMATH3AIIHS 3HAHUN 18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102

YYEBHO-METO/IMYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLECCA
OBS3ATEJBHBIE YUYEBHBIE MATEPUAJIBI JIJI51 YYEHUKA
Anrebpa u Havasia MareMatudeckoro ananuza, 10-11 kmaccel/ Anmumos 1L A., Kamsirus 10.M.,
TexyueBa M.B. u ap. Akuronepnoe o0miectBo «M3marensctBo «lIpocBemienuey.

METOAUYECKUE MATEPHUAJIBI AJISA YUUTEJA
AnreOpa u Havajla MaTeMaTuueckoro ananmsa, 10-11 kimaccel. TemaTrndeckue TECThl U 3a4EThI
Ui o61eoOpa3oBaTenbHbIX yupexaenuii//Ienumena JI.O.- M: Muemo3uHa.

HUAUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBbI n PECYPCBbI CETH
HUHTEPHETHHU®POBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCHI CETH
HUHTEPHET

Enunas xomtekuus Ludposeix oOpazoBatenbHbIx pecypcos. http://school-collection.edu.ru/

- Otkpeitas mkona. ETD ( https://vk.com/mif.openschool)

- Pemry ET'D  (https://math-ege.sdamgia.ru/)

- becrnarneriii Tpenaxép EI'D ®@okcsopa (https://training.foxford.ru/)

- ®UIIU oTkpseIThiii OaHk 3amanuii (https://fipi.ru/)

-IlIkoma ITugaropa EI'D u OI'D (vk.com»yshkolapifagora



http://school-collection.edu.ru/
https://vk.com/mif.openschool
https://math-ege.sdamgia.ru/
https://training.foxford.ru/
https://fipi.ru/
https://vk.com/shkolapifagora

®EJIEPAJIBHASA PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«T'EOMETPUS»

MNOACHUTEJbHAS 3AIINCKA

I'eomerpust sBisieTcsi OOHUM M3 0a30BBIX NPEIMETOB HAa YPOBHE CPEIHEro OOIIEero
o0Opa3oBaHusi, TaK KaK 0OECIeYMBAECT BO3MOXKHOCTh M3YUEHHs KaK JWUCIHUIUIMH €CTECTBEHHO-
Hay4YHOMW HAIIPABJIEHHOCTH, TAK U TYMaHUTAaPHOM.

Jlornueckoe MpIIIeHHE, (HOpPMUPYEMOe MpPH H3YYCHUH OOYYAIOMIMMHUCS MOHATHIHBIX
OCHOB TEOMETPUM M TIOCTPOCHUH IEMOYKH JIOTUYECKUX YTBEPKICHHH B XOJE pEIIeHUs
T€OMETPUYECKUX 3a/la4, YMEHHE BBIIBUTaTh W OIPOBEPraTh THUIIOTE3bl HEMOCPEJICTBEHHO
WCTIOJB3YIOTCSl MPH PEHICHWH 3aJad €CTECTBEHHO-HAYyYHOTO LHWKJIA, B YaCTHOCTH M3 Kypca
bu3nku.

YMeHne OpHUEeHTHpOBATHCS B MPOCTPAHCTBE WIPACT CYIIECTBEHHYIO pPOJb BO BCEX
o0iacTsaX AEATENBHOCTH 4YejoBeka. OpHEeHTalusi YelioBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEOOXOJMMOE YCIIOBHE €r0 COLMAIBHOTO OBITHSA, (PopMa OTpak€HUs OKPYXKAIOIIETO0 MHpA,
YCIIOBHE  YCHENIHOTO TO3HAHWS H  AKTUBHOTO TpeoOpa3oBaHUS  JIEHCTBUTEIBHOCTH.
OnepupoBaHue NPOCTPAHCTBEHHBIMU O0Opa3aMu 00bEeIMHSAET pa3Hble BU/IbI Y4€OHOU U TPYI0BOI
JEATeNbHOCTH, SBISETCS OTHUM M3 MPO(EeCcCHOHATFHO BAXKHBIX KAayecTB, MOJITOMY aKTyallbHa
3amada (GOPMHUPOBAHUS y OOyUArOIIUXCS MPOCTPAHCTBEHHOTO MBINIICHUS KaK Pa3HOBUIHOCTH
00pa3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B TOJTOTOBKE K MPAaKTHYECKON
JESTETPHOCTH 10 MHOTHM HaTPaBJICHUSM.

Iens ocBoeHuUs mporpaMMbl yueOHOTO Kypca «I'eoMeTpusi» Ha 6a30BOM YpPOBHE OOyUEHUS
— 001eo0pa3oBaTebHOE U OOIMIEKYJIBTYPHOE pa3BUTHE OOYUYAIOMIMXCA Yepe3 OOeCTeUeHHE
BO3MOHOCTH MPUOOPETEHHS] U UCHOJIb30BAHUS CHCTEMaTHUYECKHX T'€OMETPUUYECKUX 3HAHUM U
NercTBUM, cienn@UYHBIX T€OMETPUU, BOZMOKHOCTH YCIEIIHOTO MPOJIOJIKEHHsI 00pa30BaHUs 110
CHEIHAIbHOCTSIM, HE CBSI3aHHBIM C MPUKJIAJHBIM UCIIOJIb30BAHUEM I'€OMETPHUH.

[Iporpamma mo reoMerpuu Ha 0a30BOM YpOBHE IMpeAHa3Hau€Ha JUId OO0y4aromuXcs
CpeIHell IIKOJIbI, HE HCIBITHIBABIIMX 3HAYUTENIbHBIX 3aTPYJAHEHUH HAa YPOBHE OCHOBHOTO
obmero obpazoBanus. Takum oOpa3om, oOydarommuecss Ha 6a30BOM YpPOBHE JOJKHBI OCBOUTH
oOlIue MaTeMaTHYecKue yMEHUsl, CBA3aHHbIE CO CIenUu(UKONH TeOMETpUHN U HEOOXOTUMBIE IS
KU3HU B COBpeMeHHOM oOmiecTBe. Kpome 3T0r0, OHM UMEIOT BO3MOKHOCTh U3YYUTh T€OMETPHIO
6osee riry00OKO, €CIIM B JAJIbHEUIIEM BO3ZHUKHET HEOOXOIUMOCTh B T€OMETPUUYECKUX 3HAHUAX B
podeccuoHaNbHOM 1eSATEIbHOCTH.

JlocTrkeHue e OCBOCHHUS IIPOrpaMMbl 00€CIEUNBAETCSl PEIIEHHEM COOTBETCTBYIOIIUX
3anau. IlpuopurerneiMu 3amauyamu ocBoeHusi kypca «l'eomerpum» Ha 6a3oBoM ypoBHe B 10
KJIacce SIBJISIFOTCSL:

e (opmupoBaHuEe NpEACTABICHUS O TI'EOMETPHUH KaK YacTH MHUPOBON KyJIbTYpbl U

OCO3HaHHE e€ B3aUMOCBSI3U C OKPY>KAIOLIUM MUPOM;

e (opmupoBaHue MpeACTaBICHUS O MHOTOIPAHHMKAX M TelaxX BpalIeHUS Kak o
BOKHEHIIIMX MAaTeMaTUYECKUX MOJIENSIX, MO3BOJISIONINX OMMCHIBATh M U3y4aTh Pa3HbIe
SIBJICHUS OKPY>KAIOIIIET0 MUPA;

e (opMupOoBaHME YMEHHUS pacliO3HaBaThb HAa UYEPTEXaxX, MOJENSAX U B PEaTbHOM MHpe
MHOTOTPAaHHUKH U TeJla BPallleHUS;

e OBJAJCHHE METOJAaMU pELIeHHs 3aJad Ha IOCTPOGHHS Ha HU300paXKEeHUAX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHHE yMEHHs ONEPUPOBATh OCHOBHBIMH IMOHSTHUSMH O MHOTOTPAaHHMKAX U
TeJIax BpaIleHUsI U X OCHOBHBIMH CBONCTBAMU;

e OBJIAJICHHE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THIIOB 3ajay; (OpMHUpPOBAHUE YMEHUS
NPOBOJUTH  HECJIOKHBIE  JIOKA3aTeJIbHbIE  PAacCY)KJEHHMs B  XOJA€  peIICHUs
CTEPEOMETPUYECKUX 3a/1au U 33/1a4 ¢ IPAKTUYECKUM COJIepKAHUEM;



® pa3BUTHE WHTEIUICKTYyaIbHBIX W  TBOPYECKUX CIIOCOOHOCTEW  oOyuaromuxcs,
IO3HABaTEIbHOU AKTUBHOCTH, HCCIICA0OBATCIbCKUX YMGHHﬁ, KPUTHYHOCTH MBIIJICHUS,

e (opmupoBanue (PyHKIMOHATBLHOW TPAMOTHOCTH, PEICBAHTHONW TE€OMETPHH: yMEHHUE
PacCio3HaBaTb NPOABJICHUA TCOMETPUUCCKUX HOHSITPIﬁ, O6’I>CKTOB u 3aKOHOM€pHOCTeI>'I B
peaIbHBIX JKU3HEHHBIX CUTYalUAX U IpPH U3YyYEHUU JPYTUX Y4EOHBIX IMPEAMETOB,
MPOSIBIICHUST 3aBUCHUMOCTEH W 3aKOHOMEPHOCTEH, (QOpMYIHpOBAaTH WX Ha S3bIKE
TreoOMETpUHn u co3gaBaTb reoOMCTPHUYCCKUC Moaeiu, IIPUMCHATDH OCBOCHHEIN
FGOMeTpI/I‘-IeCKI/II\/JI amnmapar s pCIICHUA IMPAaKTUKO-OPUCHTUPOBAHHLIX  3a1a4,
HUHTCPHIPCTUPOBATE U OUCHUBATDL INOJTYYCHHBIC PE3YJILTATHI.

OTINYNATEIHLHON 0COOEHHOCTEIO MporpaMMabl ABJIACTCS BKIHOYCHHUE B KypC CTCPCOMETPUUN
B Ha4dajJ€ C€ro Mu3ydCHusA 3ajad, pelIacMbIX Ha YPOBHC HWHTYUTHBHOI'O IIO3HAHUA, U
ompeneNéHHBIM 00pa3oM OpraHW30BaHHAs pabdOTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTMYCCKOTO W MPOCTPAHCTBCHHOI'O MBIIIJICHUSA, CTUMYJIUPYECT MNPOTCKAHHUEC HWHTYWUTHBHBLIX
IIPOLIECCOB, MOTUBHPYET K JAIBHEUIIEMY U3YYEHUIO NTPEAMETA.

[Ipennourenne OTAAETCA HAIVISIAHO-KOHCTPYKTUBHOMY METOJy OOy4YeHHs, TO €CTh
TCOPETHUYCCKUEC 3HAHUA HMCIOT B CBOEH OCHOBE YYBCTBCHHOCTD HpCI[MGTHO-Hp&KTH'—ICCKOfI
ACATCIIBHOCTH. Pa3Burtue MMPOCTPAHCTBCHHBIX HpCILCTaBHGHI/Iﬁ Yy ydamuxcia B KypcCe
CTEPEOMETPUH MIPOBOJIUTCS 3a CUET PEIISHHs 331a4 Ha CO3JIaHHE TPOCTPAHCTBEHHBIX 00pa3oB U
3aad Ha OIEPHPOBAHME IMPOCTPAHCTBEHHBIMH oOpazamu. Co3gaHue oOpa3a MPOBOAMTCS C
OTIOPO¥ Ha HATJISAHOCTh, & ONIEPUPOBAHKUE 00PAa30M — B YCIIOBHSX OTBJICUCHHUS OT HATJISTHOCTH,
MBICJICHHOTO H3MEHEHHSI €T'0 UCXOIHOTO COJICPIKAHUS.

OcHOBHBIE  conepxarenbHble  JuHUKM  kypca «l'eomerpum» B 10  kiacce:
((MHOFOFpaHHI/IKI/I», ((HpHMLIe N TINIOCKOCTU B MPOCTPAHCTBEN. q)OpMI/IPOBaHI/Ie JJOTHUYCCKUX
YMEHHH pacnpenensieTcss He TOIbKO MO COAepKaTelIbHbIM JIMHUSIM, HO M 1O rojJaM oOy4deHHs Ha
YPOBHE CpeIHero 00Iero oopa3oBaHMsl.

Copnepxanune oOpa3oBaHHs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yabTaTaM OCBOCHHUS
paboueli MporpaMMBbl, paclpeeIEHHBIM T10 ToaM 00ydeHHUsI, CTPYKTYPUPOBAHO TaKUM 00pa3om,
yTOOBl ~ OBNAJICHHE TIEOMETPUYECKMMHM  TOHATUSAMHM M  HaBbIKAMHM  OCYILECTBISIIOCH
MOCJIEIOBATENIbHO U TOCTYNAaTeNbHO, C COONIOJEHUWEM TMPUHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOYAIUCH B OOLIYIO0 CUCTEMY F€OMETPUYECKHUX MPe/ICTaBICHUM 00yJaromuxcs,
paciupsis u yriayOssis e€, 00pasysi IpOUYHbIE MHOXKECTBEHHbIE CBSI3H.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

Ha usydenue yue6HOrO Kypca «I'eomerpus» orBoautcs 102 aca: B 10 kimacce — 68 wacos (2
yaca B Hezenmo), B 11 kimacce — 34 yaca (1 yac B Hezelnto)

COJEPKAHUE OBYYEHUA

10 KJIACC
IIpsiMmble U JIOCKOCTH B IPOCTPAHCTBE
OcHOBHbIE TIOHATHUS cTepeoMeTpuu. Touka, mpsimasi, TNIOCKOCTb, TpocTpaHcTBO. [loHsTHE
00 aKkCHOMaTHYeCKOM MOCTPOSCHUU CTEPEOMETPHH: aKCUOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX.
B3anMHoOe pacrnonoxeHue npsMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECs, MapalyieIbHbIEe U
cKpemuBawomuecs: npsmbie. [lapannenbHOCTh NPSMBIX U IJIOCKOCTEH B MPOCTPAHCTBE:
napajuiefibHble TpsSMble B MPOCTPAHCTBE; MAPAIIEIBbHOCTh TPEX MPSIMBIX; MapauIeTbHOCTh
OpsIMOM M TJIOCKOCTH. YTJIbI C COHANPAaBICHHBIMU CTOPOHAMM; YroJl MEXAy NpsIMbIMU B
npocTpanctBe. llapamnenbHOCTh  MIIOCKOCTEW:  MapajulesibHble  IJIOCKOCTH;  CBOMCTBA
napajuieNbHbIX TIockocTel. [Ipocrelire npocTpaHCTBEHHBIE GUTYPHI Ha MIIOCKOCTH: TETPAdIP,
KyO, MmapaJijieNienume; MoCTPOSHUE CEYCHHIA.



[lepneHUKYISIPHOCTE  MPSMOM M IJIOCKOCTH:  NEPIEHAUKYISPHBbIE MpsIMbIE B
MPOCTPAHCTBE, IMpPSIMbIE MapajulelibHble W TMEPHEHIUKYISIPHBIE K IUJIOCKOCTH, IPU3HAK
NEPIEHIUKYJIIPHOCTA IIPSAMOM M INIOCKOCTH, TeOpeMa O MpsAMOW IEpHEHIAUKYJIAPHOU
IUIOCKOCTU. YTJbl B IIPOCTPAHCTBE: YroJI MEXIy NPSMOM M IUIOCKOCTBbIO; JABYIPAHHBIN yroJl,
JMHEWHBIN YroJl AByrpaHHoro yria. [lepneHaukylisp M HaKJIOHHBIEC: PACCTOSIHHME OT TOYKHU O
IUIOCKOCTH, PpACCTOSIHUE OT NPSIMOM A0 IUIOCKOCTH, HpPOeKUus (GUIrypbl Ha IJIOCKOCTb.
[lepneHIuKyIAPHOCTD IJIOCKOCTEH: MPU3HAK MEPIEHANKYISIPHOCTH JIBYX I1ockocTei. Teopema
0 TPEX MEPHEHAUKYIISAPAX.

MHOrorpaHHHuKHU

[lonsaTe MHOTOrpaHHHMKA, OCHOBHBIE JJIEMEHThl MHOTOTPAHHUKA, BBIMYKIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKa MHOTOrpaHHKKA. [Ipu3ma: N-yrojpHas npu3Ma; rpaHu
Y OCHOBAHMS TIPU3MBI; MPsSMasi 1 HAKJIOHHAS MPU3MbI; OOKOBas U TIOJIHAS TTIOBEPXHOCTH MPU3MBL.
[Tapannenenunen, NpsIMOYroJIbHBIN Mapaijenenunes U ero cpoiicrsa. Ilupamuaa: N-yromnbHas
NUpaMujia, TPaHU M OCHOBAaHWE MHpaMUbl; OOKOBas W TOJHAS TOBEPXHOCTh IHPAMU/IBI;
MpaBWJIbHAs M yceu€HHAas TMHpaMuia. OJEMEHThl MpuU3Mbl W TUpamuzbl. [IpaBuiabHBIE
MHOTOTPaHHUKH: TIOHITHE MPaBUIBHOTO MHOTOTPAHHHKA; MPaBWJIbHAS MPHU3Ma U MpaBUIIbHAS
MUpaMU/Ia; MpaBIIbHAS TPEYrojabHask MUPAMUIa U MPaBWIBHBINA TeTpadap; KyO0. [IpencraBnenue
O TMPaBWIbHBIX MHOTOTPAaHHUKAX: OKTadap, MoJeKa’aAp W ukocadap. CedeHus NPU3MBI U
MMUPaMU/IBI.

CummeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIHHO TOYKH, MPSMOM, TIIOCKOCTH.
DNeMEeHTH CHMMETPHUH B TUpaMUIax, apajjieienuneaax, IpaBuiIbHbIX MHOTOTPAaHHUKAX.

Brruncnenue »ieMeHTOB MHOTOTPAHHHUKOB: p&Opa, auaroHanu, yriel. [lnomans 60koBOH
MOBEPXHOCTH U TIOJTHOW TMOBEPXHOCTH TMPSMOW TPHU3MBI, IUIOIIAJb OCHOBAaHWM, TeOopemMa o
OOKOBOM TMMOBEPXHOCTH MPsAMOUN mNpu3Mbl. [lnomaas OOKOBOW MOBEPXHOCTH U TOBEPXHOCTH
MPaBWJILHONW TUpaMUbl, TEOpeMa O Iulomaau yced€éHHoW mmpamunabl. [lonstre o6 oOBnEMe.
O6bEM nupamMuIbl, MPU3MBL.

[TomoOubie Tema B mpocTpancTBe. COOTHOIICHUS MEXAY IUIOMAIIMUA TMOBEPXHOCTEH,
00BéMaMHu ITIOJOOHBIX TEl.

11KJIACC
Tena ppamenust

HunuHaapudeckass TOBEPXHOCTh, OOpa3ylOIIME MMIIMHAPUYECKON TOBEPXHOCTH, OCh
HUJTUHIPUYECKOW moBepxHOCTH. L{nmuHap: ocHOBaHUs U OOKOBasi MOBEPXHOCTh, 0Opa3yoIias u
OChb; TUIOIIAIhb O0KOBOW U TTOJTHOW MTOBEPXHOCTH.

Konunueckass mOBEepXHOCTh, OOpa3yrolile KOHMYECKOW IMOBEPXHOCTH, OChb M BEpIIMHA
KOHWYecKoi mnoBepxHocTUu. KoHyc: ocHOBaHMe M BeplIMHA, oOpa3yromias M OCh; IUIONIATh
OOKOBOHM M TOJHOW MOBEPXHOCTH. YCEUYEHHBIH KOHYC: 00pa3yrolline M BBICOTA; OCHOBAHUS U
OOKOBas TOBEPXHOCT.

Cdepa u map: ueHTp, paauyc, OUameTp; IUIOMIA[b MOBEPXHOCTU cdepbl. B3aummHoe
pacrosiokeHre cepsl M INIOCKOCTH; KacaTeabHas IIOCKOCTh K cepe; momans chepsl.

N3o0pakenue Ten BpalieHUs Ha MIIOCKOCTH. Pa3BépTka IMIUHApPA U KOHYCA.

KoMOuHamu Ten BpaleHus: ¥ MHOTOTPAHHUKOB. MHOTOTpPaHHUK, OMHUCAHHBIA OKOJIO
cdepsl; cdepa, BMcaHHAS B MHOTOTPAHHUK, WM TEJIO BPAIllEHUSI.

[Tonsitne 06 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEMe
MPSIMOYTOJIBHOTO TMapaijenenumnena u cieactBus u3 He€. O0bEM IMHIpa, KoHyca. O0bEM
1apa u miomass cepsl.

[TomoGuple Tema B mpocTtpaHcTBe. COOTHOIICHHS MEXAY IUIOMAIIMU TOBEPXHOCTEH,
00BEMaMH OJOOHBIX TEI.

Ceuenns wmwiMHApa (MapajuieibHO W NEPHEHAUKYISPHO OCH), CEYEHHUs KOHyca
(mapasnenbHOE€ OCHOBAHHUIO U MPOXOJSAIIEe Yepe3 BEPUINHY), CEUSHUS 1apa.



BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha muiockocTy U B pocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha 4ucio. PasiokeHue Bexkropa IO TpEM HEKOMIUIAHAPHBIM BekTopaM. lIpaBuio
napajurenenunena. Pemenue 3anay, CBA3aHHbIX ¢ IPUMEHEHUEM IIPABWII IEHCTBUM C BEKTOPAMU.
IIpsmoyronpHas cucrema KoopauHar B mpocrtpaHcrBe. Koopaunatsl Bekropa. Ilpocreiimue
3aJaud B KOOpJAMHATaX. Yron Mexay Bekropamu. CKalsipHOE IPOM3BEIACHUE BEKTOPOB.
Beruncnenue yrioB MexIy NpsAMBIMU U IIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIA METOJ IIPU
peLIeHNN TEOMETPUYECKUX 3a1ad.

NPEJIMETHBIE PE3YJIbTATHI

OmnepupoBaTh NOHATUSAMH: TOUKA, TPsAMasi, IIOCKOCTb.

[TpuMeHsTh aKCHOMBI CTEPEOMETPUH U CIEICTBHS U3 HUX MPU PEIICHHH T€OMETPHUECKIX
3azad.

OnepupoBaTh TOHSATHAMHU: MAPAVICIBHOCTh W TMEPIEHAUKYISPHOCTh TPSMBIX |
IIJIOCKOCTEM.

OnepupoBatb TOHSATHSIMHU: [VUTAHIPAYECKAast MOBEPXHOCTb, oOpa3yromue
WIAHAPUIECKOH MOBEPXHOCTH; WIMHP; KOHHYECKAs TOBEPXHOCTH, 00pa3yIoIne KOHUIECKOH
MOBEPXHOCTHU, KOHYC; chepruyecKkasi HOBEPXHOCTh

Knaccuduimposars B3auMHOE pacioyio’KeHNEe IPSIMbIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTb TOHSTUSMU: JBYTpaHHBIM Yroj, TpaHU JABYIpPaHHOTO Yyria, pedpo
JBYTPAHHOTO YIJIa; JUHEHHBINA yroJl ABYIPaHHOTO yTiia; TpaJaycHasl Mepa ABYIpPaHHOTO yrIiia.

OnepupoBaTh TMOHATUSMHU: MHOTOTPAHHHK, BBITYKJIBIH W HEBBIMYKJIBIH MHOTOTPAHHHUK,
AJIEMEHTHI MHOTOTPaHHHUKA, TIPaBUWIILHBI MHOTOT PAHHUK.

PacrioznaBaTth OCHOBHBIE BHIbl MHOTOTPAHHUKOB (MHpaMuja; Mpu3Ma, MPSIMOYTOJIbHbII
napajuiesienumne, Kyo).

KnaccudumupoBaTh MHOTOTpaHHUKH, BBIOMpas OCHOBaHHUS Ui KjacCHU(pUKAIIUU
(BBIMMyKJIbIE M HEBBINYKIbIE MHOTOTPAaHHHKHU; TpPaBUJIbHbIE MHOTOIPAHHUKH, MpsIMble H
HAKJIOHHBIE TPU3MBI, TapaJljIesIeUuIe bl ).

OnepupoBaTh MOHATUSAME: CEKYIIasl INIOCKOCTh, CEY€HNE MHOTOTPAaHHUKOB.

OOBACHATH MPUHIIMIIBI TOCTPOCHUS CEUEHUH, UCTIOIb3Ysl METO/I CIIE/IOB.

Crpouth ceueHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBINOJIHATH (BBIHOCHBIE) TJIOCKUE
YepTeKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYP: BUJ CBEPXY, COOKY, CHH3Y.

Pemarp 3amaun Ha HaxOXKICHHE TEOMETPUYECKMX BEJIMYMH 10 oOpasuaM WiId
QIrOpUTMaM, IMPUMEHSS HW3BECTHHIC AHAJUTHUYECKUE METOJbl MPH PEHIeHHH CTaHAAPTHBIX
MaTeMaTHYeCKUX 3a7ad Ha BBIYHUCICHHE PACCTOSHUNM MEXKAY ABYMS TOYKAMH, OT TOYKHU JO
MPSIMOM, OT TOYKHU JI0 MJIOCKOCTH, MKy CKPEIINBAIOIIUMHUCS MIPSIMBIMHU.

Pemarp 3amaun Ha HaxXOXICHHE TEOMETPUYECKMX BEJIMYMH 10 oOpasluaM WId
QITOpUTMaM, TMPUMEHSS HW3BECTHHIE AHAJUTHUYECKHWE METOJbl MPH PEHICHHH CTaHAAPTHBIX
MaTeMaTHYeCKHUX 3a/1ad Ha BBIUYKCICHHE YIJI0B MEXKAY CKPEUIMBAIOUIUMUCS MPSMBIMH, MEXIY
MPSIMOM U TUIOCKOCTBIO, MKy TUIOCKOCTSIMU, IBYTPaHHBIX YTJIOB.

Boruncnsate 00bEMBI U MIJIONIAAN TOBEPXHOCTEW MHOTOTPAHHHUKOB (MpU3Ma, MHUpaMuia) ¢
IpUMeHeHHeM (GOpPMYJ; BBIYMCIATH COOTHOIIEHHS MEXJIy IUJIOLMAJsIMU TOBEPXHOCTEH,
00BbEMaMH MOJO0OHBIX MHOTOTPAaHHUKOB.

OmnepupoBaTh MOHATHSAMU: CHMMETpPUsi B TPOCTPAHCTBE; ILEHTP, OCh U IUIOCKOCTh
CUMMETPHHU; IEHTP, OChb U MIIOCKOCTh CUMMETPHUH (PUTYPHI.

N3Bnekarh, mpeoOpa3oBeIBaTh U UHTEPIPETUPOBATh MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX QUrypax, MPeJACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

PacniosznaBats Tena BpaimieHus (IIMHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOJIyYEHHUS TEJl BPALLICHHS.

KnaccugumnupoBaTb B3auMHOE pacioyioxkeHne chepbl U MI0CKOCTH.



OnepupoBaTh NOHATUSMHU: IIAPOBON CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA CETMEHTA;
LIapOBOM CJIOH, OCHOBAHUE IIAPOBOT0 CJIOS, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boeruncnsate 00BEMBI U TUIONIAIM TIOBEPXHOCTEH TEN BpAIEHUS, TEOMETPUUYECKHX TEll C
pUMEHEHHEM (HOPMYIL.

OmnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BIUCAHHBIA B cdepy W OMHMCAHHBIA OKOJIO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHHUK HJTH TEJIO BPAICHHSL.

BbruncnsaTe COOTHOLIEHHSI MEXIY IUIOIIAIIMU IMOBEPXHOCTEH M 00bEMaMU MOJOOHBIX
TeNl.

N3o0paxaTs u3ydaemble (GUTYpBl OT PYKH M C TPUMEHEHHEM TMPOCTBIX YEePTEKHBIX
UHCTPYMEHTOB.

BbInosiHATE (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUECHHUS TEJ BPAIICHUS.

W3Bnekarb, HHTEPIPETUPOBATh U MPeoOpa30BbIBaTh MHPOPMAIMIO O IPOCTPAHCTBEHHBIX
reOMETPUUECKUX (Urypax, MPeJICTaBICHHYIO HAa YEPTEKaX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbInonHATh A€MCTBUS CI0XKEHHSI BEKTOPOB, BHIYMTAHUS BEKTOPOB U YMHOKEHHS BEKTOpa
Ha 4YMCII0, OOBSICHAThH, KAKUMHU CBOMCTBAMU OHM 00J1a/1a10T.

[IpuMeHATH MpaBWIIO NapAIIIENIEUIEAA.

OnepupoBaTh MOHATUSAMU: JI€KAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMWHATHI BEKTOPA, YroJl MEXIY BEKTOpamH, CKaJsipHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxomuts cymMMy BEKTOPOB U MPOU3BEIEHUE BEKTOPA Ha YHCIIO, YIOJl MEXIY BEKTOPaMH,
CKaJISIpHOE TIPOU3BEICHIE, PACKJIaIbIBaTh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3a1aBaTh IVIOCKOCTh YPABHEHUEM B ICKaPTOBOM CHCTEME KOOPJMHAT.

IIpumensTh reoMerpuyeckue (akTbl JUIsl PELIEHHS CTEPEOMETPUYECKUX  3ajad,
IIPEAIIONIAralONINX HECKOJIBKO IIArOB PEIICHUs, €CIU YCIOBUSA NPUMEHEHHUS 3aJaHbl B SBHOU
dbopwme.

Pemats nmpocreiinme reoMeTpUYECKUE 3a1a4d HA IPUMEHEHHE BEKTOPHO-KOOPAUHATHOTO
METO/a.

Pemare 3agaun Ha [JOKa3aTeNbCTBO MATEMaTHMYECKUX OTHOIICHHH W HAXO0XICHHE
reOMETPUYECKUX BEJIMYMH 10 00pa3laM WM alropuTMaMm, IPUMEHssl U3BECTHbIE METOJbl IpU
PEILIEHNN CTaHAAPTHBIX MaTEMaTUYECKUX 3aad.

[IpuMeHATh MpOCTEHIINE NMPOTPAMMHBIE CPEACTBA M IIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHUCTEMBI IIPU PEIIEHUU CTEPEOMETPUUECKUX 3a/1ad.

IIpyBoauTe mIpUMEpPHl MAaTEMaTUYECKMX 3aKOHOMEPHOCTEM B TIIPUPOAEC M JKU3HH,
pacrno3HaBaTh POSIBJICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

IIpuMeHATh NOJIydeHHBIE 3HAHUSA HA NPAKTUKE: aHAIM3UPOBATH pPEAJbHBIE CHUTYyallUd U
IIPUMEHATh  U3YYEHHBIE TIOHATHA B  IIPOLIECCE IIOMCKA  PEIICHUs  MaTeMaTU4eCKU
c(OpMyYJIMPOBaHHONW MPOOIEMBl, MOJIEIUPOBATh pPEAlbHbIE CUTyallMd Ha SI3bIKE T'€OMETPHH,
UCCJIEI0BaTh IIOCTPOCHHBIE MOJEIN C HCIOJIb30BAHUEM TI'€OMETPUYECKUX IOHATUH U TEOPEM,
anmapara anreOpbl; perarb IpakTHYeCKUe 3aauk, CBSI3aHHbIE C HAXOXKAEHUEM IeOMETPUUYECKUX
BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 kaace
N /it HaumeHoBaHue pa3iejioB U TeM KoaunuyecTBo yacoB
NMPOrpaMmblI
1 BBenenne B ctepeoMeTpuio 10
) [IpsiMbIe ¥ TUTOCKOCTH B MPOCTPAHCTBE. 12
[TapamienbHOCTh MPSMBIX U TUIOCKOCTEH
3 [TepreHIUKYIAPHOCTD MPSMBIX H 12
TJIOCKOCTEH
VYTII6I MEXTY TIPSIMBIMHA U TUTOCKOCTSIMH 10
) MHororpaHHUKH 11
6 OOBEMBI MHOTOTPaHHHKOB
7 [ToBTOpEHUE: CeUEHUS, PACCTOSIHHS U
YTIIBI
OBIIEE KOJIMYECTBO YACOB I10 68
I[MTPOI'PAMME
11 kaacc
KoaunuecTBo yacos
Ne i/ HaumeHnoBaHue pa3/iesioB M TeM NMPOrPaMMbl
1 Tena BpameHus 12
2 OO0BEMBI TET 5
3 BekTopsl 1 KOOpIMHATHI B IPOCTPAHCTBE 10
4 [ToBTOpEeHUE, 0000IIEHNE, CUCTEMATH3AIUs 3HAHUI 7
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIbBHOI'O

OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YYEHUKA

MPOLIECCA

- 'eometpus. Yuebnuk i 10-11 xitaccoB o0mieo0pa3oBaTenbHbIX yupexxaeHuil. bazoBsiil u
npo¢unbHelii ypoBeHs. JI. C. AtanacsH, B.®.byry3os, C.b.Kagomuesa u ap. Mockaa.

IIpocsemenue.
-b.I'. 3uB. lunakrnueckue matepuansl o reomerpun i 11 kinacca. Mocksa IIpocsenienue.




METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

- C.M. Caaksn, B.®. byry3oB. U3yuenune reomerpun B 10-11 kiaccax. Kuura ans yuurens.
Mocksa. IIpocsemenue.

-E.M. PabunoBnu Maremaruka. 3agauud Ha TOTOBBIX depTexkax. ['eomerpus. 10-11kmaccsl.
Mocksa. UJIEKCA.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
Enunas xomutexiust LludpoBbix oOpazoBarenbHbIx pecypcoB. http://school-collection.edu.ru/
- Otkpsitas mkoia. EI'D ( https://vk.com/mif.openschool)
- Pemry ET'D  (https://math-ege.sdamgia.ru/)
- Becrunatueiii Tpenaxép EI'D @oxkcBop (https://training.foxford.ru/)
- ®UIIN oTkpeiThiii Oank 3amanuii (https://fipi.ru/)
-lIkona [Mudaropa EI'D u OI'D

OE/TEPAJIBHASN PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTUKA»

HHOACHUTEJIBHASA 3AITMCKA

VYu4eOHslit Kypc «BeposiITHOCTh U cTaTUCTHKa» 0a30BOr0 YPOBHSI SIBISETCS MPOJOHKEHUEM
U pa3BUTHEM OJHOMMEHHOTO Yy4eOHOro Kypca 0a30BOro ypoBHsS OCHOBHOW mikoJibl. Kypc
npenHazHayeH uia GOpMUPOBaHUSA Y OOYYaIOIIUXCS CTATUCTUYECKOM KYJIbTYpbl U TOHUMaHUS
pOJIN TEOPHH BEPOSITHOCTEH KaKk MaTeMaTHMYeCKOT0 MHCTPYMEHTAa MJIsl M3Yy4eHHS CIydalHBIX
coObITHI, BenMYMH U mpoleccoB. [Ipu wu3ydeHun Kypca oOOramarwTcs MpeICTaBICHUS
yyalxcs 0 MeToJIaX UCCIIEOBaHMs U3MEHYMBOTO MUpPA, Pa3BUBACTCS MOHUMAaHHE 3HAYMMOCTHU
U OOIIHOCTUM MaTeMaTHYECKHX METOJOB IMMO3HAHUS KaK HEOThEMJIEMOW 4YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOT'0 MUPOBO33PEHHUSI.

CogepxaHue Kypca HalpaBlIEHO Ha 3aKpEIUIEHWE 3HAHWUN, MOJYyYEHHBIX MPHU H3yYCHHUH
Kypca OCHOBHOM IIKOJbI W Ha pa3BUTHE MPEJCTABICHUNH O CIy4alHBIX BEJIWYMHAX U
B3aMMOCBS35X MEXJIy HHMU Ha BaXKHBIX IPUMEpaX, CIOKEThl KOTOPHIX IMOYEPIHYTHl U3
OKPY’KaIOILIEr0 MUpA.

B cooTBercTBUU € yKa3aHHBIMHU IIENIIMU B CTPYKType y4eOHOro Kypca «BeposTHOCTH U
CTaTUCTUKa» CpeJHEW IIKOJIbI Ha 0a30BOM YypOBHE BBIJECICHBI CJEAYIOIIHNE OCHOBHBIC
conepkarenbHble TUHUU: «CiaydaiiHbie COOBITHS M BEpOSTHOCTH», «ClydyailHble BEIUYUHBI U
3aKOH OOJIBIINX YHCET.

BaxkHyro dacTe Kypca 3aHHMaeT U3y4eHHE TEeOMETPUYECKOT0 U OMHOMHAIHHOTO
pacnpeieneHuid M 3HAaKOMCTBO C HMX HENPEPbIBHBIMU aHAJIOraMd — [OKa3aTelbHBIM U
HOPMAaJIbHBIM paclpeieICHUsIMH.

Copepxanne nuHuM «CrnydaiiHple COOBITHSI W BEPOSTHOCTH» CIYKUT OCHOBOM IJis
dbopMHUpOBaHMST TPEACTABICHUNH O paclpeleleHUH BEPOSTHOCTEH MeXAy 3HaYeHUSIMU
CIlydaifHbIX BEJIMYHMH, a TAaKXKe 3Ta JIMHUSA HeoOXoIuMa Kak 0a3a Juid U3y4eHHs 3aKOHa OOJBIINX
grcenl — (DyHJAaMEHTaIbHOTO 3aKOHA, ACWCTBYIOIIETO B MPHUPOJEC U OOIIECTBE M HMEIOIIETO
MatemMaTHdeckyto  dopmanuzanuo. Cam 3akoH  OONBIIMX  YHCEN TpeiaraeTcs B
03HAKOMUTENHHOU (popMe ¢ MUHUMAIBHBIM HCIIOIb30BAaHHEM MaTeMaTHIeCKoro (hopMaan3ma.


http://school-collection.edu.ru/
https://vk.com/mif.openschool
https://math-ege.sdamgia.ru/
https://training.foxford.ru/
https://fipi.ru/

Tembl, cBsI3aHHBIE C HENPEPBHIBHBIMU CIIYYaHBIMU BEIMYMHAMH, aKLIEHTUPYIOT BHUMaHUE
IIKOJIbHUKOB Ha ONMUCAaHMM M M3YYEHMM CIy4alHBIX SBJICHUI C IMOMOILBIO HENPEPHIBHBIX
¢ynkuuii. OCHOBHOE BHUMaHUE YIEISIETCS MOKA3aTeIbHOMY U HOPMAaJIbHOMY pacrpeielieHUsIM,
OpU 3TOM IPEINOJIaraeTcs O3HAKOMMTENIPHOE M3y4eHHE MaTepuana 0e3 [0Ka3aTelbCTB
MIPUMEHSIEMBIX (DAKTOB.

MECTO KYPCA B YYEBHOM IIJIAHE

Ha u3yuyenne yuebHoro Kypca «BeposTHocTh M cratuctuka» otBoautcsi 68 wacos: B 10
kiacce — 34 wacoB (1 gac B Henemo), B 11 kiracce — 34 yaca (1 yac B Henenro)

COJAEP/KAHUE OBYYEHUA

10 KJIACC

[IpencraBienue naHHBIX C MOMOUIbI0 Tabmui U auarpamm. CpenHee apudmernyeckoe,
MeJuaHa, HauOosblllee M HaUMEHbllIee 3HAYEHUs, pa3Max, AUCIEepPCUs U CTaHIapTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB.

CrnyyaiiHble 3KCHEpUMEHTHI (ONBITHI) M CIydailHblE COOBITHS. DJIeMEHTApHBbIE COOBITHS
(ucxonpl). BepoarHocTh citydaliHOTO COOBITHS. BIM30CTh 4acTOTHI M BEPOATHOCTH COOBITHIA.
CrnyyaiiHble OIBITH ¢ PABHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU. BeposiTHOCTH cOOBITHIT
B OTBITAX C PABHOBO3MOYHBIMHU AJIEMEHTAPHBIMHU COOBITUSAMHU.

Omneparuu Haa COOBITHSMU: TepecedeHue, 00beIMHEHNE, MPOTUBOIOJIOKHBIE COOBITHS.
Huarpammsl Dinepa. @opMyia CI0KEHUS BEPOSITHOCTEN.

YcnoBHas BEpOATHOCTh. Y MHOKEHHE BEPOATHOCTEH. JlepeBo CllydailHOro 3KCIEepUMEHTA.
dopmyra moaHO#M BepoaTHOCTH. He3aBucuMeblie COOBITHS.

KombunaropHoe npaBuio ymHoxeHus. [lepecranoBku u dakropuan. Uucno couetaHui.
Tpeyronbrauk [lackans. @opmyna 6mHoma HeroToHa.

bunapHbBIi cIy4aiiHBIN ONBIT (MCTIBITAHUE), YCIIEX W Heyaada. HezaBucHMbIe MCIIBITAaHUS.
Cepusi HE3aBUCHMBIX HUCHBITAaHUM 10 mnepBoro ycnexa. Cepus HE3aBUCUMBIX HCIBITAHUN
bepnynnu.

Cnyvailinass BenuuuHa. Pacrnpenenenue BepoATHOCTEH. [luarpamMma pacnpeneneHus.
[Ipumeps! pactpenenieHuid, B TOM YHCIie, TeOMETPHIECKOe U OMHOMHAIIBHOE.

11 KJIACC

UucnoBble  XapakTEPUCTHKU  CIyYalHbIX BEJIMYMH: MaTEeMaTUYECKOE OXKHJIAHUE,
JUCTIEPCHS U CTaHJAPTHOE OTKJIOHEHHE. [[puMepbl MpUMEHEHHsT MAaTEMAaTUYECKOTO OXKHUJIaHUs, B
TOM 4YHCJIE B 3a/JadyaX W3 IIOBCEJIHEBHOM >KM3HHM. MareMaTHuecKoe OXKHJIaHWEe OWMHApHOU
ClIy4ailHOMl  BeJWYMHBL. MareMaTH4ecKOoe OXUJAHUE CYMMbl  CIIy4ailHbIX  BEJIMYUH.
MareMaTtnueckoe 0KUIAHUE U TUCIIEPCUS TEOMETPUUCCKOTO U OMHOMHAIBHOTO paCIpeACICHUMN.

3akoH OOJIBLIIUX YHUCENl W €T0 poJib B HayKe, MpHUpojae U odimiecTBe. BeIOOpOUHBI MeTO
HUCCIe0BaHUM.

[Ipumepsl HENpepbIBHBIX CIyYaWHbIX BEJIWYMH. [IOHATHE O IJIOTHOCTH pacIpeleseHus.
3ajgauu, TPUBOIALIME K HOPMallbHOMY pachpezeneHuto. [loHsATHe o0 HOpMallbHOM
pacIpeeneHuH.

INPEIMETHBIE PE3YJIBTATbBI
YurtaTh U CTPOUTH TAOJIHUIBI U AUATPAMMBI.

OHepI/IpOBaTL IIOHATHUAMMN! cpeaHee apI/I(I)MCTI/I‘-ICCKOC, MEIHaHa, HaI/I6OJ'H:IJ_ICC,
HaNMMCHBIICC 3HAUCHUC, PA3MaX MAaCCUBA YHUCJIOBBIX NAHHBIX.



OnepupoBaTh MOHATUSAMU: CIIy4alHBIM 3KCHEPUMEHT (OIBIT) M CilydailHOE COOBITHE,
3IIEMEHTAPHOE COOBITHE (JIIEMEHTAPHBIN MCXO[) CIY4aifHOTO OIBITA; HAXOJUTHh BEPOSITHOCTH B
OTBITaX C PAaBHOBO3MOKHBIMU CIIyJaHBIMH COOBITHUSIMHU, HAXOJUTh U CPAaBHUBATH BEPOSTHOCTH
COOBITUH B U3YUEHHBIX CIIyHYalHBIX SIKCIICPUMEHTAX.

Haxonute u dopmynupoBars cOOBITHS: TIEpeceueHre U 00beANHEHNE TAaHHBIX COOBITHH,
COOBITHE, TPOTHUBOIOJIOKHOE HAHHOMY COOBITHIO; IIOJIB30BAaThCS JHarpamMmamu OJiiiepa U
(bopMyIoii CIIOKEHUS BEPOATHOCTEH MPH PEIICHUH 3a/1a4.

OnepupoBaTh MOHATUSIMU: YCIOBHasi BEPOSITHOCTb, HE3aBUCHMBbIE COOBITHS;, HaXOAWUThb
BEPOSATHOCTH C IIOMOLIBIO IIPABUJIA YMHOKEHUS, C IOMOIIBIO IEPEBA CIIy4YalHOTO OIBITA.

[TpuMeHsTh KOMOMHATOPHOE TPABUIIO YMHOKECHUS TIPU PEIICHUH 3a/1a4.

OnepupoBaTh MOHATUSIMM: HCIBITAHUE, HE3aBHCHUMBIE HCIBITAHUS, CEPUS HCIBITAHUH,
yclexX W HeyJada; HaXOJIUThb BEPOSTHOCTH COOBITUH B CEpUM HE3aBHCUMBIX HCIBITAHUN 0
MIEPBOTO ycIeXa; HaX0AUTh BEPOSITHOCTH COOBITHI B cepuM HcnbITaHui beprysuiu.

OnepupoBaTh MOHATHSMH: CIy4aiiHas BeJNMYMHA, pAcIpeieieHHe BEpPOSITHOCTEM,
Jyarpamma pacIpeeeHus.

CpaBHMBaTh BEPOSTHOCTH 3HAYECHHUM CIy4allHOM BEIMYMHBI IO PACHPENEICHUI0 WU C
ITOMOIIIBIO TUATPAMM.

OnepupoBaTh MNOHATHEM MATEMAaTHYECKOTO OXHUAAHMSA; IPUBOJUTH NPUMEPHI, Kak
MIPUMEHSETCSI MaTEMaTHYECKOE OYKHUJIAHWE CIYy4alHOM BEIMYMHBI HAaXOJUTh MaTE€MaTHYECKOe
O’KHJAHME TI0 TaHHOMY PacCIpEIEICHHUIO.

HmeTs npencTaBieHue 0 3aKOHe OOJIBIINX YHCE.

Nmets npencraBieHne 0 HOPMAIBLHOM PaCIpPECIICHUN.

TEMATHYECKOE IINTAHUPOBAHHUE

10 kaace
KoinuectBo
Ne i/ HaumeHnoBaHue pa3/iesioB M TeM MPOrPaMMbl
4yacos
1 [IpencraBieHue qaHHBIX U ONUCATENbHAS CTATUCTHKA
5 CrnyyaiiHble OTIBITBI U CITy4aiiHbIE COOBITHS, OIIBITHI C 3
PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU HCXO0IaMU
3 Onepanuu Haj COOBITUSMHE, CJIOKEHHE BEPOSTHOCTEMN
4 YcioBHAas BEPOSITHOCTB, IEPEBO CIIy4alHOTO OIbITa, (hopMyna
MOJIHOM BEPOSITHOCTH U HE3aBHUCUMOCTH COOBITUI
5 DneMeHTbl KOMOMHATOPUKH 4
6 Cepun nocienoBaTeIbHBIX UCIIBITAHUI 3
7 CrnyyaiiHble BETUYHUHBI U paclpeaencHus 6
8 O06o001eHne 1 cucTeMaTu3aus 3HaHu ! 5
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34
11 kaace
KoanuectBo
Ne i/ HanmeHoBaHMe pa3jeioB U TeM NPOrpaMMbl

yacoB




MareMaTtnueckoe 0XKUAAHUE CIIy4alHOW BEJIMYUHBI

Jucnepcus M CTaHIAPTHOE OTKJIIOHEHHUE CIIyYallHOW BEIUYUHBI

HenpepriBHbIE citydaliHble BEIUYUHBI (paclipeieneHns)

4
4
3aK0H OOJIBIIMX YUCEIT 3
2
2

HopwmanbHoe pacnpeneneHus

OO B~ W IN|

[ToBTOpEHUE, 0000IICHNE U CHCTEMAaTU3aINs 3HAHUI 19

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34

YYEBHO-METOJNMYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOTI'O
IMPOLECCA

OBSI3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYEHUKA

« Matemaruka. BeposiTHOocTb U cratuctuka. 10 kinacc. ba3oBblil v yriyOneHHbIH YpOBEHbY.
VYuenoe nocooue/ bynumosuu E.A., byneiueB B. A.,-M.:IIpocsemienne

METOANYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

BepositHocTh M cratuctrka. [lnanupoBanue u npaktukym. [locobue s uurens/ bpoackuii

N.JI., Memaskuna O.C.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. Enunas xomnekius L{udpossix oOpazoBatenbHbix pecypcos. http://school-collection.edu.ru/
2. Ortkpsritas mikosa. EI'D ( https://vk.com/mif.openschool)

3. Pemy EI'D (https://math-ege.sdamgia.ru/)

4. Becmnarnsiii tpenaxép EI'D doxkcpopx (https://training.foxford.ru/)

5. ®UIIN otkpeiTeiii 6ank 3amanwuii (https:/fipi.ru/)

[Ixomna IMudaropa EI'D u OI'D (vk.com»shkolapifagora



http://school-collection.edu.ru/
https://vk.com/mif.openschool
https://math-ege.sdamgia.ru/
https://training.foxford.ru/
https://fipi.ru/
https://vk.com/shkolapifagora
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