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[TosicHuTenpHas 3anucka.

[IporpamMmMa no mMaremMaTuke Ha ypoOBHE CpellHEro odmiero oOpa3zoBaHus pa3paboTaHa Ha OCHOBE
@I'OC COO ¢ yu€ToM COBPEMEHHBIX MHUPOBBIX TPEOOBaHUMN, IPEABABISEMBIX K MATEMAaTHUYECKOMY
00pa3oBaHMIO, M TPAAUIIMN POCCUHCKOrO0 0Opa3oBaHMs. Peanm3aius mporpamMmbl 10 MaTeMaTHKE
o0ecrieynBaeT OBJIAJCHHE KIIOUEBBIMH KOMIETECHIUSMH, COCTABISIOIIMMU OCHOBY  JUJIS
CaMOpa3BUTHS U HENPEPHIBHOTO 00pa3oBaHUs, IIEJIOCTHOCTh OOLIEKYJIbTYPHOTO, JIMYHOCTHOTO U
MIO3HABATEIBHOTO Pa3BUTHSI IMYHOCTH O0YJAIOLTIXCS.

B nporpamme 1no Maremaruke YYT€Hbl MAEM M IOJOXKEHUS KOHUEHNUHMH pPA3BUTHUS
MaTeMaTH4ecKkoro ooOpaszoBanust B Poccuiickoli ®enepanuu. B COOTBETCTBUM C Ha3BaHHEM
KOHIENIMN, MaTeMaTHyecKkoe 0Opa3oBaHUE [IOJDKHO, B YACTHOCTH, MPEAOCTABIATH KaKIOMY
o0yyJaromemMycsi BOSMOXHOCTb JTOCTH)KEHHUSI YPOBHSI MaTeMaTUYECKUX 3HAHUN, HEOOXOJUMOTO IS
JTanbHEHIIeH yCHenHOW >KU3HM B oOmecTBe. VIMeHHO Ha pelleHne STOW 3ajadd  HarleleHa
IIporpaMMa o MaTeMaTHKe 0a30BOr0 ypOBHSI.

Martematuka — ONOPHBIA MpPeaMET Uil U3yYeHUs CMEXKHBIX JUCUUIUIMH, YTO JellaeT 0a30BYyIO
MaTEMaTHYECKYIO IMOATOTOBKY HEOOXOIUMOH.

[IpakTuueckas MOJE3HOCTh MAaTeMaTUKH OOYCIOBJIEHA HAaJIMYMEM IPOCTPAHCTBEHHBIX (HOpM,
KOJIMYECTBEHHBIX OTHOILICHUN, SKOHOMHYECKHX pPACUYETOB; HEOOXOAWMOCTHIO MaTEMaTHYECKHX
3HAaHUM B IIOHMMaHHMM [PUHLMIIOB YCTPOWCTBA M HCIIOJIb30BAaHUS COBPEMEHHOW TEXHUKH,
BOCIIPUSATHS W WHTEPIPETAlUs pPa3HOOOPA3HOW COIMAIBHON, SKOHOMHUYECKOW WH(OpMaNnu;
MPAKTUYECKUX MPUEMOB T€OMETPUYECKHX H3MEpPEHUN U MOCTPOCHUU, YUTEHUS HH(OpMAaIUH,
MPEJCTAaBICHHON B BUJE TAOJUII, TMarpaMM U rpa)uKoB.

[IpuMeHeHne MaTEeMaTUYECKOTO CTUJIS MBIIUICHHS, MPOSABISIIOLIEIOCS B ONPEIESIEHHBIX
YMCTBEHHBIX HaBBIKAaX, MpUEéMax M METOJaxX MBIIUICHUS YellOBeKa, Iporeccax 00O0O0IIeHus u
KOHKpETH3allui, aHallu3a U CHUHTEe3a, KIacCU(pUKAUUU W CUCTEeMaTHU3alMH, a0CTparupoBaHUS U
aHAJIOTHH KaK (POPMHUPOBAHUHN AJITOPUTMHUECKONW KOMIIOHEHTHI MBIIIJICHUS M BOCIIUTAHUH YMEHHI
JEUCTBOBAaTh 110 3aJaHHBIM aJrOpUTMaM, [O3BOJISIIOLIEH COBEPIIEHCTBOBATH W3BECTHBIE W
KOHCTpYHpOBaTh  HOBble. OOBEKTHl  MaTeMaTHYECKMX  YMO3aKJIIOUEHUH, MpaBWia  HX
KOHCTPYHPOBAHUSI PACKPBIBAIOT MEXaHH3M JIOTUYECKUX MOCTPOCHUM, CIIOCOOCTBYIOT BBIPAOOTKE
YMEHUH (GOpPMYIHpPOBaTh, OOOCHOBHIBATH W JIOKA3bIBATh CYXKIEHHUS, TEM CaMbIM pPa3BHBAIOT
JIOTUYECKOE MBIILIECHHUE.

OOyueHune MaTeMaTUKEe KaK BO3MOYKHOCTb PAa3BUTHS Y 00y4arolIUXCsl TOUHOM, palliOHaIbHOU U
nH(OPMATUBHON peuu, yMEHHUS OTOMpaTh Haubolee MOAXOJALINE S3BIKOBBIC, CHMBOJIHYECKUE,
rpaduyecKue cpeacTBa JIJIs BRIPAXKEHUSI CYKJIEHUH U HATJISIIHOTO MX IPECTaBJICHNUS.

OO11ee 3HAKOMCTBO C METOJAMHU MO3HAHUS JACUCTBUTEIBHOCTH, MPEICTaBIEHUE O MpeAMETe U
METOJIe MaTeMAaTHKH, €ro OTIMYMUS OT METOJIOB €CTECTBEHHBIX M TyMAaHHUTapHBIX HAyK, 00
0COOEHHOCTSIX TNPHMEHEHHs MaTeMaTHKH sl pPEeUIeHHs Hay4yHbIX M MNPHUKIATHBIX 3a/1ad Kak
HE0OXOIMMBI KOMIIOHEHT 001 KYIbTYpHI.

N3yueHne MaTeMaTUKHU CHOCOOCTBYET 3CTETHYECKOMY BOCIMTAHHUIO YEJIOBEKAa, MMOHMMAaHUIO
KpacoTbl M U3SIIECTBA MaTEeMaTHMYECKUX PACCYKIEHUH, BOCIPUSATHIO TE€OMETPUUECKUX (OopM,
YCBOEHUIO UJIEM CUMMETPHH.

[IpuoputerneiMu 1ensiMu oOyueHuss Mmatemaruke B 10—-11 kmaccax Ha 0a30BOM YpOBHE
ABISAIOTCS:  (pOpMUpOBaHME LEHTPAJIbHBIX MaTeMaTHYECKUX MOHATUN (YMCIO, BeIMYUHA,
reoMerpuyeckas  Qurypa, TIEpEeMEHHas,  BEPOSATHOCTh,  (QYHKIHUSA),  00ECIEeUNBAIOIINX
IIPEEMCTBEHHOCTh U MEPCHEKTHMBHOCTb  MAaTEMAaTHYECKOro  oOpa3oBaHHUs  O0YYaroLIUXCH;
noziBe/ieHue OOyyarolUMXcsi Ha JIOCTYIHOM [l HUX YPOBHE K OCO3HaHUIO B3aUMOCBSI3U
MaTeMaTHUKUd U OKPYKAIOLIero MHpa, MOHMMaHUWE MaTeMaTHKH KaK 4acTH OOLIeH KyJIbTypbl
YeJIOBEYECTBA; pAa3BUTHUE MHTEIUIEKTYalIbHBIX M TBOPYECKUX CIOCOOHOCTEH 0Oydaromuxcs,
[I03HABATEIbHON aKTUBHOCTH, MCCIIEN0BATENBCKUX YMEHUN, KpUTUUHOCTH MBILUIEHUS, UHTEpeca K
M3YYEHHUIO MaTeMaTukH; (OopMUpOBaHHE (PYHKIIMOHAIBHOM MaTeMaTH4YeCKOH TIpaMOTHOCTH:
YMEHHsI PACIIO3HABATh MAaTEMATUYECKUE ACIEKThbl B PEAIbHBIX >KU3HEHHBIX CUTYalUsX M IpH
U3YYEHUU JpPYTruX Yy4eOHBIX IMPEIMETOB, MPOSBIEHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
(dbopMynMpoBaTh MX Ha S3bIKE MAaTEMAaTUKU M CO3/1aBaTh MaTEeMAaTUYECKHE MOJENHU, MPUMEHSTbH
OCBOEHHBIM MaTeMaTUYEeCKUW ammapar g peuieHHus] MPaKTUKO-OPHEHTUPOBAHHBIX —3ajad,
MHTEPIPETUPOBATH U OLICHUBATh I10OJTY4EHHBIE PE3YJILTATHI.

OCHOBHBIMU JIUHUSIMU cojepkaHus Mmatematuku B 10-11 kmaccax sBustorcs: «Yucna u
BBIUUCIICHUS», «Anredpa» («AnreOpanyeckue BBIpAKEHHUs», «YpaBHEHHUS M HEPaBEHCTBAY),



«Hauana maTemaruueckoro ananusa», «l'eomerpus» («I'eomerpuyeckue GUrypsl 1 UX CBOWCTBAY,
«3mMepeHne reoMeTpUYeCcKUX BEIUUUHY), «BeposTHOCTh U ctaTucThKay. CoiepxaTenbHble TUHUU
pa3BHUBAIOTCS TapaliebHO, KaXJas B COOTBETCTBUM C COOCTBEHHOH JIOTHKOW, OJHAKO HE
HE3aBHCHMO OJIHA OT JPYyrod, a B TECHOM KOHTaKTe W B3auMoneWcTBUU. WX oO0BeauHseT
JIOTUYECKasl COCTaBIIAIONIAs, TPAJUIMOHHO TMPUCYIIAss MaTeMaTUKEe W MPOHMU3BIBAIONIAs BCE
MareMaTHU4ecKue Kypchl H couepkarenbHble JuHuH. CdhopmymupoBanHoe B PI'OC COO
TpeOOBaHUE «BIIAJICHUE METOJAAMH JIOKA3aTeIbCTB, AJITOPUTMAMH PCIICHUS 331a4, YMCHHE
(dbopMynupoBaTh ONpeAesieHUsl, aKCHOMbI U T€OPEMbI, IPUMEHATh UX, MPOBOJUTH OKA3aTEIbHbIE
paccyXJICHHUS B XOJIe PEUICHHS 3aJau» OTHOCHUTCS KO BCEM Y4eOHBIM Kypcam, a (OpMHUPOBAaHUE
JIOTUYECKMX YMEHUU pacrpeienseTcss Mo BCeM TrojaM OOYy4YeHHs] Ha ypOBHE CPEAHEro 0OIIero
o0Opa3oBaHwUs.

B cootBerctBun ¢ ®I'OC COO maremarnka sIBISETCS OOsS3aTEIIBHBIM IPEIMETOM Ha JaHHOM
ypoBHE oOpa3oBaHus. [Iporpammoii Mo MareMaTHKe MPeIyCMAaTPUBACTCS HM3y4eHUE Y4eOHOTO
npenMera «Marematruka» B paMKax TpEX y4eOHBIX KypcoB: «Auredpa U Hayaisa MaTeMaTHYECKOIo
aHanuza», «l'eomerpus», «BeposATHOCTP M cTAaTUCTHKaA». POPMHUpPOBAHUE JIOTMYECKUX YMEHUU
OCYILIECTBIISICTCS] HA MPOTSHKEHUH BCEX JIET 00Y4YeHUs Ha YPOBHE CpeAHero oluiero oopa3zoBaHusl, a
3JIEMEHTHI JIOTUKHU BKIIIOUAIOTCS B COJIEPKaHUE BCEX HA3BAHHBIX BBIIIE YYEOHBIX KYPCOB.

OO6miee yncIo 9acoB, pEKOMEHIOBAHHBIX I u3ydeHust MaTemaTuku — 340 gacoB: B 10 kiacce —
170 gacoB (5 yacoB B Heneno), B 11 kiacce — 170 yacoB (5 yacoB B HEZEIIO).
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MNOSICHUTEJIbHASA 3AITUCKA

Pabouast mporpamma ydeOHOro Kypca «Anredpa W Hadaja MaTEMaTHYECKOTO aHau3ay
6azoBoro ypoBHs i oOywarommxcst 10 —11 kimaccoB paspaborana Ha ocHoBe DenepaibHOTO
rOCYJapCTBEHHOTO 00pa30BaTENbHOTO CTaHAapTa CPEJAHEro O0Iero oOpa3oBaHHs, C YYETOM
COBPEMEHHBIX MHPOBBIX TPEeOOBAaHUM, NPEABABIIEMBIX K MaTeMaTH4YeCKOMY OOpa30BaHUIO, H
TpamuIMii poccuiickoro oOpa3oBaHusi. Peanu3zaimsi mporpamMmbl  00ECIICUMBACT  OBJIAJICHHE
KIIIOYEBBIMH KOMITETCHLMSIMH, COCTaBJISIOIIMMU OCHOBY JUII CaMOPa3BUTHS M HEMPEPBIBHOTO
00pa3oBaHMsl, MEIOCTHOCTh OOIIEKYJIbTYPHOTO, JHYHOCTHOIO U II03HABATEIBHOTO Pa3BUTHSI
JTUYHOCTH O00YJaFOIIUXCSI.

HEJIM U3YUYEHUSA YYEBHOT'O KYPCA

Kypc «Anre6pa u Hauana MaTeMaTU4YecKOro aHallu3a» SBISETCS OJHUM M3 Haubosee
3HAYUMBIX B IPOTPAMME CTApIICH IIKOJbI, TMOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECTeUYHMBaCT
MHCTPYMEHTAJIbHYIO 0a3y JJIsl U3y4YeHHs BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C IPYroi CTOPOHBI,
dbopMupyeT JOrHYecKoe U abCTPaKTHOE MBIIUICHUE YYalluXcsl Ha YPOBHE, HEOOXOIUMOM IS
OCBOEHHUSI KYpCOB HH(OpPMATHKH, OOLIECTBO3HAHMS, UCTOPUU, CIOBECHOCTH. B pamkax aaHHOTO
Kypca YydYallMecs OBJIQJICBAIOT YHHMBEPCAJIBbHBIM SI3BIKOM COBPEMEHHOW HAyKH, KOTopas
bopMynupyeT CBOM JOCTHKEHUS B MaTeMaTUYECKOM Gopme.

Kypc anreOppl 1 Hauan MaTeMaTHUYECKOTO aHAIM3a 3aKJIaJbIBAET OCHOBY JUIS YCIEHIHOI'O
OBJIQJICHUS 3aKOHAMU (PU3UKHU, XUMHH, OMOJIOTUH, TOHUMAHUS OCHOBHBIX TEHICHIUN SKOHOMHUKH U
OOIIIECTBEHHOH JKM3HH, TI03BOJIIET OPHEHTUPOBATHCSA B COBPEMEHHBIX HU(POBBIX M KOMITBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJb30BaTh MX B IOBCEJIHEBHON >XKM3HHU. B TOoxke Bpems OBJajeHUE
a6CTpaKTHI)IMI/I U JIOTMYCCKU CTPOrMMHU MATCMATUUCCKHMU KOHCTPYKIHUAMHU PA3BUBACT YMCHHUC
HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh UCTUHHOCTh YTBEPKICHHS, UCIIOJIb30BaTh 0000 IIECHHE
U KOHKPETH3alHI0, abCTparupoBaHWE M aHAIOTHIO, (OPMHpPYEeT KpeaTMBHOE M KPUTHYECKOE
MbllIeHHe. B Xoxe u3yueHus anreOpbl M Hadajdl MaTeMaTHMYECKOTO aHaiM3a B CTaplleil IIKole
ydamuecs IoJrydaroT HOBBIII OIBIT peICHUA NPUKIIAJHBIX 3aJad, CAMOCTOATCIBHOI'O IMOCTPOCHUA
MaTEeMaTHYECKUX MOJeNeld peaTbHBIX CHTYyallMii M HWHTEPIPETAllud TONYyYEHHBIX pEIICHHIH,
3HAKOMSTCS C IPUMEpPAMU MaTeMaTHYECKHX 3aKOHOMEPHOCTEH B IPHUPOJIC, HAYKE U B UCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMAaTHYECKUMU OTKPBITHSIMH U UX aBTOPAMH.

Kpr O6HaIla€T 3HAYUTCIIbHBIM BOCIIMTATCJIBHBIM IIOTCHIIMAJIOM, KOTOpI;IfI PCAIN3YyCTCA KaK
yepe3 y4eOHBIM Marepuall, CrOoCOOCTBYIONIMI (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U
yepe3 crnenupuKky y4eOHOUM AESTENBHOCTH, TPEOYIOMIEH CaMOCTOSTEIBHOCTH, AaKKypaTHOCTH,
MPOJOIKUTENFHOM KOHIIEHTPAIIM BHUMAHUS U OTBETCTBEHHOCTH 3a MOJyUYEHHBIN pe3yabTarT.

B ocHoBe Meromuku oOyueHusi anreOpe M HavajgaM MaTEMaTHYECKOTO aHalnu3a JICKUT
NesITeNbHOCTHBIN MPUHITUI O0y4YEeHHUSI.

Crpykrypa Kypca «Anrebpa ¥ Hadyaja MaTeMaTUYECKOTO aHaJIM3a» BKIIIOYAET CIEAYIOLIUe
CoJiepKaTeNbHO-MeToAnueckue NuHUU: «Yucma u  BolUHCHeHUs», «DyHKIUU U Tpaduxm»,
«YpaBHEHHS U HEpaBeHCTBay, «Hadaa marematuyeckoro anann3a», «MHOXKeCTBa U JIOTHKay». Bee
OCHOBHBIE CO/IepPKAaTEeIbHO-METOINYECKUE JIMHUN U3YYaIOTCS Ha MPOTSHKEHUH JIBYX JIET 00y4YeHHS B
CTapIHGﬁ IIKOJIE, CCTCCTBCHHO AOIIOJHAA APYT Apyra U MOCTCIICHHO HACBIIIAsACh HOBBIMHU TEMaMU U
pasnenaMu. JlaHHBIN Kypc SBISETCS MHTETPATUBHBIM, MOCKOJIBKY 00OBEANHSIET B cebe colepikaHue
HECKOJIBKUX MATEMATHYCCKUX IUCIHUIIJINH: anre6pa, TPUTOHOMCTpPHA, MaTeMaTHIECKUU aHaJIn3,
Teopuss MHOXKecTB W ap. [lo Mepe Toro kak yuwamiuecs OBIaIeBalOT BcE Oolee MIUPOKUM
MaTeMaTUYeCKUM ammapaToM, Y HUX TIOCIIeI0BATEIFHO (POPMUPYETCSI U COBEPIICHCTBYETCS YMEHHE
CTPOUTH MaTeMaTHYECKYIO0 MOJIEb PeallbHOM CUTyalluu, MPUMEHSTh 3HAHUSI, TTOy4YeHHBIE B Kypce
«AnreOpa ¥  Hayajla MaTeMaTU4YeCKOro  aHalu3a», M  pelIeHUus  CaMOCTOSATEIbHO
chopMyITUPOBAHHON MaTeMaTHYECKON 3a/1aur, a 3aTeM HHTEPIPETUPOBAThH MOJIYICHHBIN PE3yNbTaT.

ConepxarenpHO-MeTOIUUECKast TUHUS «Yucaa ¥ BRIUYMCICHUS» 3aBepIiaeT (popMUpOBaHUE
HABBIKOB HCIIOJIB30BAHMS JEHCTBUTENBHBIX YHCEN, KOTOPOE OBLJIO HA4aTO B OCHOBHOH mikoie. B
CTapuiel IKoje ocoboe BHHMMaHUE YyaenseTcss (HOPMHUPOBAHHIO MPOYHBIX BBIUMCIUTEIBHBIX
HABBIKOB, BKITIOYAIOIINX B Ce0sI MCIOIB30BAHUE PA3TUYHBIX (JOPM 3aMUCH ACHCTBUTEIHLHOTO YUCIA,
YMCHHUEC pallMOHAJIBHO BBINIOJIHATH )IGfICTBI/ISI C HUMH, O€JaTb NPUKHUIAKY, OLCHUBATL PE3YJbTar.
OOyuvaromuecs TOTYYalOT HABBIKM TPHUOMMKEHHBIX BBIYMCICHUHN, BBITIOTHEHUS IEHCTBUI C
YyucCilaMH, 3allMCaHHBIMHU B CTaHJIapTHOﬁ q)opMe, HUCIIOJIB30BaHHUA MAaTEMAaTHYCCKHX KOHCTAHT,
OILICHUBAHUS YHCIIOBBIX BBIPAKECHUU.



JIuaus «YpaBHEHUS M HEPABEHCTBA» peal3yeTcs Ha MPOTSHKEHWH BCEro OOydYeHHs B
CTapuied IIKOJE, TIOCKONBbKY B KaXJOM pasfelle IMpOorpaMMbl IIPEIyCMOTPEHO pELICHUE
COOTBETCTBYIOIIMX 3aaa4. OOydaroniyecs OBIAJEBAIOT PA3IMUYHBIMU METOJAMH PEIICHHS EINbIX,
palMOHANIBHBIX, UPPALMOHAIBHBIX, MOKA3aTeIbHbIX, JIOTapU(PMUIECKHUX M TPUTOHOMETPHUUYECKUX
YpaBHEHUH, HEPABEHCTB M MX cucTeM. [lonydeHHbIE yMEHHs HCIOJB3YIOTCS MPU UCCIIEIOBAHUU
(GyHKIMH € MOMOLIbIO HPOM3BOJHOW, PEIICHUM NPHUKIAJHBIX 337ad U 3aJa4 Ha HaxOXJEHHUE
HanOONBIINX ¥ HAaUMEHbIINX 3HAUeHUH (QyHKuuU. /laHHas cojepikarenbHas JMHUS BKIIOYAET B
ce0s Tarkke GOPMHUPOBAHNE YMEHHMH BBINOJIHATH PacuéTsl MO (GopMysaM, Npeodpa3oBaHUsl LEINbIX,
palOHaIbHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPUUECKHUX BBIPAKEHUN, a TAKXKE BBIPAKECHUH,
COZepKALIMX CTEeNeHu U Jorapudmel. biarogaps usyueHuro ainreOpandyeckoro matepuana
MPOUCXOIUT AaJbHEWIee Pa3BUTHE AITOPUTMUYECKOrO U aOCTPAKTHOT'O MBINUICHUS YYaIIUXCs,
(GopMHpYIOTCS HABBIKM JIEAYKTHUBHBIX pPAcCyKIEHUH, pabOThl € CHMBOJIBHBIMU (OpMamy,
MPEJCTaBICHUS 3aKOHOMEPHOCTEH M 3aBHCHMOCTEHl B BUIE PABEHCTB M HEPaBEHCTB. AnreOpa
npeiaraeT 3QpQGEeKTUBHbIE MHCTPYMEHTBI Ui PEIeHHs] MPAaKTUYECKUX M eCTECTBEHHO-HaY4HbIX
3a]1a4, HarJIsJHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK SI3bIKa HAYKH.

ConepxatenbHo-MeToandeckas JUHUA «DyHKIMM U TpaQUKU» TECHO IEpersieTaeTcs ¢
JOPYTUMHU JMHUSMH Kypca, IIOCKOJIbKY B KAKOM-TO CMBICIIE 33JIaéT IOCIEI0BAaTEIbHOCTh U3YUEHUS
MmaTtepuana. M3ydeHue CTENEeHHOW, NOKa3aTelbHOH, JorapuMUUEeCKO U TPUTOHOMETPUUYECKHX
GyHKIMH, WX CBOWCTB M TpadMKOB, MCIOIb30BaHUE (DYHKIMHA IS peIIeHHs 3aaad u3 JPYTux
Yy4eOHBIX MPEIMETOB U PeaIbHOM KU3HHU TECHO CBA3aHO KaK C MaTEMAaTUYECKUM aHAJINU30M, TaK U C
peleHrneM ypaBHEHUI U HepaBeHCTB. [Ipu 3ToM 0obIIoe BHUMaHUE yIenseTcsi (OPMHPOBAHUIO
YMEHHUS BbIpaxaTb (OpMyJiaMH 3aBHUCUMOCTH MEXIY Pa3IMYHbIMU BEJIMYMHAMM, HCCIIEOBATh
MoJTy4YeHHbIe (DYHKINH, CTPOUTH WX rpaduku. Marepuai 3Toi conepkaTeIbHON JIMHUY HAlleJIeH Ha
pa3BUTHE YMEHMH M HABBIKOB, NO3BOJIAIOIIMX BBIpaXKaTb 3aBUCHMOCTH MEXKIYy BEIMYMHAMU B
pa3nu4HON (opMe: aHATUTHYECKOH, Tpaduueckold M cIoBecHOH. Ero m3ydeHue crocoOCTByeT
Pa3sBUTHIO AITOPUTMUYECKOIO MBIIUIEHUS, CHOCOOHOCTH K OOOOLIEHHI0O M KOHKPETH3alUH,
HCIIOJIb30BAHUIO AaHAJIOT .

CopepxarenpHas smHuA «Hauanma MaTemMaTHMYecKOro aHalln3a» IO3BOJSAET CYIIECTBEHHO
paciipUTh Kpyr Kak MaTeéMaTU4YeCKUX, TaK U MPUKIAAHBIX 3a]ad, JOCTYIHBIX O0yJaromuMmcs, y
KOTOPBIX HOSBISAETCS BO3MOXKHOCTh MCCIIEOBATh U CTPOUTH I'pa@uKu (QYyHKIMH, ONpenenirts ux
HauOONbIIMEe W HAUMEHBIINE 3HAYEHUS, BBIYHCIATH IUTOmMAnd (GUryp m oObEMBI Tel, HAXOIHUThH
CKOpPOCTM M YCKOpPEHMsI mpoueccoB. JlaHHas conepxaTelbHas JMHUS OTKPHIBAE€T HOBbIE
BO3MOXXHOCTH TIOCTPOCHHMSI MAaTeMaTHYECKMX MOJENeld peaJbHBbIX CUTyallui, HaXO0XJIEeHUs
HAaWIy4lllero pEIIeHUus B NPUKIAJHBIX, B TOM YHCJIE COLUAJIbHO-)KOHOMHYECKUX, 3aJadax.
3HaKOMCTBO C OCHOBAMM MAaTE€MaTHYECKOrO0 aHallu3a CIIOCOOCTBYET pa3BUTHUIO aOCTPaKTHOTO,
(bopManbHO-IOTMYECKOTO W KPEaTHMBHOTO MBIIUICHUS, (OPMUPOBAHHIO YMEHHH pacro3HaBaTh
MPOSIBJIEHUS] 3aKOHOB MaTeMaTUKH B HayKe, TEXHMKE M HcKyccTBe. OOywaromuecs Y3HAKOT O
BBIIAIOINXCS PE3yNIbTaTax, MOJYYEHHBIX B XOJ€ Pa3BUTHs MaTEMaTUKU KaK HayKH, U UX aBTOpaXx.

CopepxarenpbHo-MeTOoIMYeCKass JUHUS «MHOXKECTBa M JIOTUKa» B OCHOBHOM ITOCBSIIEHA
JJIEMEHTaM TEOPUU MHOXKECTB. T€OpETHKO-MHO)KECTBEHHBIE NPEICTABICHUS NPOHU3BIBAIOT BECH
KypC IIKOJbHOW MaTeMaTUKH U IMpeajaraloT Haulosiee YHUBEPCAIbHBIN S3bIK, 0ObEIUHSIIONINN BCe
pa3fesbl MaTEMAaTHKU U €€ MIPUIOKEHNUH, OHHU CBS3BIBAIOT PAa3HbIE MATEMATHUUECKNE TUCLUIUINHEI B
enuHoe 1enoe. llosToMy BaXXHO [aTh BO3MOXKHOCTh UIKOJIBHUKY IOHMMAaTh TEOPETHUKO-
MHOKECTBEHHBIN S13bIK COBPEMEHHOM MAaTEMAaTHKH U MCIOJIb30BaTh €ro JJs BBIPAXKEHUS CBOMX
MBICJIEH.

B kypce «Anrebpa M Hayajla MaTeMaTHYECKOIO aHAIM3a» MPUCYTCTBYIOT TaKKe OCHOBBI
MaTEeMaTHYeCKOro MOJIEJTMPOBaHUs, KOTOpbIe MpH3BaHbl CPOPMHUPOBATH HABBIKM IOCTPOEHUS
MoJIesIel pealbHbIX CUTYaIlMi, MCCIEOBaHUS ATUX MOJeNeill ¢ MOMOIIbI0 amnmapara ainredpsl u
MaTEeMaTHYeCKOI0 aHAJIN3a U UHTEPIPETALMU OMyYEeHHBIX Pe3ybTaToB. Takue 3aJaHus BIJICTEHbI
B K&KIBIA M3 pa3/IelIoB MIPOrpaMMBbl, TOCKOJIBKY BECh MaTepual Kypca HIMPOKO MCIIONb3YeTCs s
pelieHus NpuKIaaHbIX 3a1ad. [Ipy pereHun peaabHbIX TPAKTHUECKUX 3ajjad yYaluecs pa3BUBAIOT
HaOII0AAaTeNbHOCTh, YMEHHE HaXOAWUTh 3aKOHOMEpPHOCTH, a0CTparupoBaThCs, HCIONb30BATh
aHaJIOTHI0, 0000111aTh U KOHKPETU3UPOBATh MpodiieMy. JlesTenbHOCTh 0 POPMUPOBAHUIO HABBIKOB
peleHus MPUKJIAAHBIX 337ad OpraHU3yeTcsl B Mpoliecce M3Y4eHHUs BceX TeM Kypca «Aunredpa u
Hayajia MaTeMaTUYEeCKOro aHaIn3ay.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yueOGHOM mutaHe Ha M3yueHHe Kypca anreOpbl M Hadajdl MaTEeMaTHYECKOTro aHajn3a Ha 0a30BOM
ypoBHE oTBOJUTCs 2 yaca B HeAeno B 10 kimacce u 3 yaca B Henento B 11 kiacce, Bcero 3a jBa
rosa ooydenust — 170 gacos.

COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucia ¥ BHIYHCICHUSA

Parmonanbueie yncna. OOBIKHOBEHHBIE M JIECATHYHBIE IPOOU, IMPOLEHTHI, OECKOHEYHBIE
nepuojuveckue  Jpobu.  Apudmernyeckue — Onepauud ¢ pPalMOHAIBHBIMH  YHMCIAMH,
npeoOpa3oBaHUsl YUCIOBBIX BbIpaXeHWW. llpumeHeHue npoOeil W TMPOLEHTOB Ui pPELICHUs
IIPUKJIAJHBIX 3aa4 U3 Pa3IMYHbIX OTpaciiel 3HAaHUU U PEaJIbHOM JKU3HH.

JleiicTBuTenbHbIe 4YHclia. PalMOHANBHBIE W UpPpAIMOHATIBHBIC YHCTIA. ApPUPMETHYCCKHE
Olepaluu C JEHCTBUTENBHBIMU 4YucCIaMu. [IpuOmkEéHHBbIE BBIYMCICHUS, NpPaBUJIa OKPYIJIEHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUMN.

Crenenp c nenbiM mokaszareneM. CranaapTHas (opma 3amucu JeMCTBUTENBHOIO YHCIA.
Hcnonp3oBanue noaxoasmend GopMbl 3amucu AeHCTBUTEIBHBIX YUCEI ISl PEUICHUS TPAKTHYECKUX
3a/1a4 U IIPEJICTaBICHNS JaHHBIX.

Apudmernueckuii KOpeHb HAaTYpaJbHOU cTereHu. JledcTBUs ¢ apuMETHIECKUMHU KOPHSIMHU
HaTypaJIbHOM CTEIICHHU.

CuHyC, KOCHUHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC, apKTaHI€HC
YKCJIOBOTO apryMeEHTa.

YpaBHeHHsI M HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE TPEOOPa30BAHUS.

[IpeoOpa3oBanne TPUTOHOMETPHUUECKUX BbIpaKeHUH. OCHOBHBIE TPUTOHOMETPHUECKUE
(bopMyIBI.

YpaBHeHue, KOpeHb ypaBHEeHUs. HepaBeHCTBO, pelieHne HepaBeHCTBA. MeTo1 HHTEPBAJIOB.

Perienue nesbix U 1poOHO-palIMOHAIBHBIX YPaBHEHUI U HEPAaBEHCTB.

Pemrenne nppanMoHaNbHBIX YPABHEHUN U HEPABEHCTB.

Pemennie TpUroHOMETPUYECKUX YPAaBHEHUM.

[IpuMeHeHHEe ypaBHEHUN M HEPABEHCTB K PELICHUI0O MAaTEMAaTHYECKMX 3aJad W 3a1ad U3
pa3nuYHbIX 001acTe HAYKU U peasIbHOM KU3HHU.

DyHKUUH U TpaGuKu

@OyHk1us, crocoOsl 3aganus GyHkuuu. I'paduk Gpynkumun. BzaumHo oOpaTHble GyHKINH.

Ob6nacTh ompeneneHnus U MHOXKecTBO 3HaueHU ¢yHkuuu. Hymu ¢ynxmuu. ITpomexyTtku
3HAKOIOCTOSHCTBA. YETHBIC U HEUETHBIE (DYHKIIUU.

CrenenHass (QyHKUMSI C HaTypajdbHBIM M LEJIbIM IOKa3aTesneM. E€ cBoiicTBa u rpaduk.
CBoiicTBa 1 rpauk KOpHs N-0i CTETeHU.

TpuroHomeTrpuyeckass  OKpY)XKHOCTb,  OIpEAEICHUE  TPUTOHOMETPUYECKHX  (DyHKIMIA
YHUCJIOBOI'O apr'yMEHTA.

Hayana maTteMaTH4ecKoro aHajmsa

[locnenoBarenbHOCTH,  CIIOCOOBI  3aJaHusl  mocjenoBaTelnbHOCTEd.  MOHOTOHHBIE
MOCJIEI0BATENBHOCTH.
Apudmernueckass M reomeTpuueckas — mporpeccuu.  beckoHeuHo — yObIBaromias

reomerpuueckass nporpeccusi. Cymma OECKOHEUHO YOBIBAaIOIIEH TI'€OMETPUUYECKON MpPOTPECCHH.
@dopmysna CIOXKHBIX HPOLEHTOB. McIosb30BaHME NPOrpeccU IJsl PELICHUS pealbHbIX 3a1ad
MPUKJIAHOTO XapakTepa.

MHoxecTBa M JTIOTHKA

MHoxecTBO, omepanuyd Haja MHOxecTBamu. [(uarpammbl Oinepa—Benna. I[lpumenenue
TEOPETUKO-MHOKECTBEHHOIO armapara Uil ONMCAHMs pEealbHbIX IPOLIECCOB M SIBICHUH, IPU
pelIeHnH 3aa4 U3 IpYrux y4eOHbIX MPEIMETOB.

Onpenenenue, Teopema, CIeICTBUE, 10KAa3aTEILCTBO.

11 KJIACC
Yuciia v BLIYUCICHUA
Harypanpnsle u nenbie yncna. [Ipu3Haku 1eIMMOCTH LENTBIX YUCET.



Crenenb ¢ pallMOHAIBHBIM MoKa3areneM. CBOWMCTBA CTETICHH.

Jlorapudm uncna. JlecATUUHbIE U HATypaJIbHbIE JIOTapU(PMBI.

YpaBHeHNS H HEPABEHCTBA

[IpeobGpazoBanue BeIpaXEHUN, COIEPKAIINX JTOTaPUPMBI.

[IpeoOpa3oBanue BBIPAXKEHUA, COACPIKAIIMX CTEIICHH C PAIlMOHAIBHBIM MTOKA3aTEIeM.

IIpumepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHs 1 HEPAaBEHCTBA.

Cucrempl JHMHEHWHBIX YypaBHEHMiIl. PelieHue NpuKIagHBIX 3a4ad C IIOMOIIBIO CHCTEMBI
JIMHEMHBIX YpaBHCHUH.

CucreMbl U COBOKYITHOCTH pallMOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB.

[IpuMeHeHne ypaBHEHMM, CHCTEM U HEPABEHCTB K PELICHUI0 MaTEMaTHYECKUX 3a1a4 U 3aJa4
U3 pa3aMyuHbIX 00JacTel HAyKU U peasibHOM JKU3HHU.

DOYyHKUMH U TPaPUKU

Oynkius. [lepuoanyeckune pynkmuu. [IpoMexxyTkn MOHOTOHHOCTH (PYHKITUH. MaKCUMyMBbI
1 MUHUMYMBI QyHKu. HanOonpiiee 1 HaumeHblee 3HaueHUe QYyHKIIMU Ha IPOMEXYTKE.

Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rPpaUKH.

IToka3zarenbHas u orapudmudeckas GyHKIMH, UX CBOUCTBA U IpaUKH.

Hcnons3oBanue rpadukoB GYHKIUN IS peIICHUS] YPABHCHHUM U TMHEWHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (QyHKIUM JUIsl MCCIeOBaHUS IPOLECCOB M 3aBUCHUMOCTEH,
KOTOpbI€ BOHUKAIOT MPU PEUICHUH 3a/1a4 U3 APYrUuX YUeOHBIX MPEIMETOB U PEaIbHON KU3HU.

Havasa maTeMaTH4eCKOro aHaJmu3a

HenpepeiBable pyHKIIMN. METOA HHTEPBAIOB /ISl pEIICHUS] HEPABEHCTB.

IIpousBonnas ¢pynkuuu. ['eomerprueckuii 1 GpU3NIECKH CMBICIT IPOU3BOIHOM.

[Ipou3BonHble 31eMEHTApHBIX (QyHKUUNA. DPOpMysbl HAXOXKICHUS HPOU3BOJHOW CYMMBI,
IIPOU3BEACHUS U YACTHOIO (DYHKIIMH.

[IpumeneHne MpoU3BOJHON K MCCIEA0BaHUIO (DYHKIUH HAa MOHOTOHHOCTb U IKCTPEMYMBI.
HaxoxxneHue HanOoJbIIero 1 HAMMEHbIIEro 3HaYeHUsl GYHKIHUU Ha OTpe3Ke.

[IpumeneHne npou3BOIHON JIJIs1 HAXO0XK/IEHUS HAWJIYYILEro peleHus B MIPUKJIaJAHbIX 3a/1a4ax,
JUIs1 OTIpEJIeJIEHUs] CKOPOCTH IIpoIiecca, 3alaHHOr0 (OPMYIIOi Ui rpauKoM.

[lepBooOpaznas. Tabmuia nepBooOpa3HEIX.

WuTterpai, ero reomerpuueckuii v puznyeckuii cMpici. Berancnenue unrerpana no gopmyne
Herorona—IJleitOHuna.

INJIAHUPYEMBIE PE3YJIbTATDBI
OcBoenne ydeOHOro mpenmera «MaremMaTuka» JJODKHO oOecrednBaTh JOCTH)KEHHE Ha
YpOBHE cpenHero oOmero oO0pa3oBaHUs CIEAYIONUX JIMYHOCTHBIX, METANpeIMETHBIX |
MpPEeIMETHBIX 00Pa30BaTENbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pE3yJibTaThl OCBOEHUS MpOrpaMMbl YydyeOHoro mpeamera «MaTemaTHKay
XapaKTEPU3YHOTCA:

I'paxxnanckoe BocriuTaHue:

C(OPMHUPOBAHHOCTBIO ~ TPAXJAHCKOW  TMO3UMIMM  OOYYaroLIerocs Kak aKTUBHOTO MU
OTBETCTBEHHOI'0 4IEHA POCCHMCKOro OOIIeCTBa, MPEACTaBICHUEM O MAaTEeMAaTHYECKHX OCHOBAX
(GYHKIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBIEHUH, MpoLeAyp Tpa’kAaHCKOTro oO0IIecTBa
(BBIOOpBI, ONpPOCHI M Tp.), YMEHHEM B3aUMOJIEHCTBOBaTh C COLMAIBHBIMM HMHCTUTYTAMU B
COOTBETCTBHUH € MX QYHKIMAMHU M Ha3HAUEHUEM.

[TatpuoTryeckoe BOCIIUTaHUE:

Cc(OPMHPOBAHHOCTHIO POCCHUICKON T'pakJaHCKOW MIACHTUYHOCTH, YBAXKEHUS K MPOIUIOMY U
HACTOAIICEMY pOCCI/II\/'ICKOI‘/II MaTe€éMaTHKHU, IICHHOCTHBIM OTHOIICHHEM K OJOCTHXCHHAM pOCCI/II\/'ICKI/IX
MAaTE€MaTUKOB U POCCUMCKONM MaTEMaTUYECKOM IIKOJIBI, K MCIOJIb30BAHUIO ITUX IJOCTHKECHHUU B
IpYTUX HayKax, TEXHOJOTHUSX, chepaXx SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAaHMEM  JIyXOBHBIX LIEHHOCTEH POCCHHCKOTO  Hapoaa; Cc(HOPMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOIO IIOBEIEHHMsS, CBS3aHHOIO C IPAKTUYECKUM IPUMEHEHHEM



JTOCTIDKEHUM HAyKd M JIeATENIbHOCTBIO YYEHOT0; OCO3HAHMEM JIMYHOTO BKJaJa B IOCTPOCHHE
YCTOMYMUBOTO OYAYIIEro.

DcTeTnuecKoe BOCIIUTAHUE:

3CTETHYECKUM OTHOIICHHEM K MHUPY, BKIIIOUas 3CTETUKY MaTeMaTHIECKUX 3aKOHOMEPHOCTEH,
O0OBEKTOB, 3ajlay, PELICHUH, PACCYXIEHHUH; BOCIPUUMYHMBOCTHIO K MaTEMAaTUYECKUM acCHeKTaMm
Pa3INYHBIX BUIOB HCKYCCTBA.

dusnuecKkoe BOCIIUTAHUE:

cOpPMHUPOBAHHOCTHIO YMEHHS NPUMEHATh MaTeMaTH4eCKUe 3HAHUS B MHTEpEcax 3J0POBOTO
u Oe3omacHOTO 00pa3a >KM3HM, OTBETCTBEHHOTO OTHOUIICHHS K CBOEMY 3/0POBBIO (3710pOBOE
nUTaHue, cOaJAaHCUPOBAHHBIN PEXHUM 3aHATUH M OTIbIXA, PETYyIIpHas (U3MUECKas aKTHBHOCTH);
(U3NIECKOTO COBEPIICHCTBOBAHUS, P 3aHATUSAX CIOPTHUBHO-03/I0POBUTEIBHON JESITEIBHOCTHIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TpPYAY, OCO3HAaHHUEM LIEHHOCTH TPYAOIIOOUS; MHTEPECOM K Pa3IUnYHBIM
cepam npodeccHOHATBHON NEeSITENFHOCTH, CBSI3aHHBIM C MaTEeMaTHKOH M €€ NPHIOKECHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIA BHIOOp Oyaymied mpodeccuu M pean30BBIBATH COOCTBEHHBIC
’KM3HEHHbBIC IUIAHBI, TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHMIO H
caM000pa30BaHMIO HA MPOTSHKEHUU BCEH JKU3HU; TOTOBHOCTHIO K AKTUBHOMY yYacTHIO B PEILICHUH
NPaKTHYECKHX 3a]a4 MaTeMaTHYECKON HAaIPaBICHHOCTH.

DKOJIOrM4ecKoe BOCIIUTAHUE:

COPMUPOBAHHOCTHIO JKOJIOTHYECKON KYJIbTYpHl, I[OHMMAaHHWEM BIUSHHS COLUAIBHO-
HSKOHOMHYECKMX TPOLECCOB HA COCTOSIHHE MPHPOJHOW W COLMAIBHON Cpeabl, OCO3HAHHEM
r100aJbHOTO XapaKTepa 3KOJIOTHYECKUX Mpo0iieM; OpHeHTaleld Ha TPUMEHEHHE MaTeMaTHIeCKIX
3HAHWH ISl pelIeHus 3a1ad B 001acTH OKPY)KAIOIIEH Cpebl, IUTAHUPOBAHMS TTOCTYITKOB M OIICHKU
UX BO3MOKHBIX MIOCJICACTBUH ISl OKPY>KAIOIIEH Cpebl.

LleHHOCTH HAYYHOTO TTO3HAHUS:

COPMUPOBAHHOCTHIO ~ MHUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHOW MPAKTHKH, MOHMMAaHUEM MaTEeMaTWYeCKOH HayKd Kak chepsl
YeJIOBCUECKON IEATENILHOCTH, ITANOB €€ Pa3BUTUS M 3HAYMMOCTU JUIS PA3BHTHUS IMBUIIM3AINHM;
OBJIAJICHUEM SI3BIKOM MAaTEMaTHKU M MaTeMaTHYECKOW KYJIbTYpOH Kak CPEJICTBOM NMO3HAHUS MHPA,;
TOTOBHOCTBIO OCYIIECTBIIATh IPOSKTHYIO M UCCIIEIOBATENBCKYIO AEATEILHOCTD MHIUBUIYAIbHO U B

rpymnre.

METANIPEAMETHBIE PE3YJIbTATHI
MertamnpeaMeTHbIe pe3yabTaTbl OCBOGHHUS MpPOTrpaMMbl yueOHOro mpeamera «MaTemaTuka»
XapaKTEPU3YIOTCS ~ OBJAJICHHEM  YHUBEPCATIbHBIMUA  HO3ZHAGAMENbHLIMU  OeliCMBUsIMU,
VHUBEPCANbHBIMU ~— KOMMYHUKAMUBHLIMU — OCUCMBUAMU, — VHUBEPCAIbHLIMU  PecyIsimUGHbIMU
oeticmeusmMu.
1) Vuusepcanvnvie nosnasamenvuuvie Oeticmsus, obecneuusarom Gopmuposanue Oa308bix
KOZHUMUBHLIX NPOYecco8 00y uarowuxcs (0ceoenue Memoo0o8 HOZHAHUA OKPYICAIOWe20 Mupa;
npUMeHeHUe 102UYEeCKUX, UCCTe008AMeNbCKUX Onepayull, yMeHuil pabomams ¢ ungopmayuel).
bazoBeie tornyeckue AeicTBUS:
® BBIIBIIATH U XapaKTEPU30BATh CYILECTBEHHbIE MPU3HAKM MaTeMaTHUECKUX OOBEKTOB, MOHATHUH,
OTHOLICHUHA MEXAYy MOHATHAMU; (OPMYIMPOBATH OIpPEENICHUs] TMOHITUH; YCTaHABIMBATh
CYIIECTBEHHBIN MPU3HAK KITaCCU(PUKAINH, OCHOBAHUS JJIsi 0000IICHNS U CPAaBHEHUS, KPUTEPHH
MIPOBOJIMMOI0 aHAJIN3a;

® BOCIPHUHHMATH, (OPMYIHPOBaTH W TPeoOpa30BBIBATE CYKICHHUS: YTBEPAHTCIbHBIE H
OTpHIIATENIbHBIC, CIUHIUYHBIC, YACTHBIC U OOIINE; YCIOBHBIE,

® BBIIBISITh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M U MPOTHUBOpEeYuss B (akTax,
JAHHBIX, HAOMIOACHUSAX W  YTBEPXKICHMAX; IMpe/ularaTb KPUTEPUHM ISl BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

e JenaTh BBIBOJBI C UCIOJb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U WHAYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEeHUH 110 aHAJIOTUH;

® TIPOBOJIUTH CAMOCTOSITENIHO JIOKa3aTeIbCTBA MAaTEMaTHYECKUX YTBEPKICHHUU (MpSIMBIE U OT
MPOTHBHOIO), BBICTpaMBAaTh apryMEHTALMIO, NPUBOAUTH TPUMEPhl U KOHTPIPUMEDHI;
00OCHOBBIBaTh COOCTBEHHBIE CY)KICHHS U BHIBOJIBI,



BBIOMpPATh CIIOCOO pelleHus y4eOHOH 3amaud (CpaBHHMBATh HECKOJBKO BAapUAaHTOB PEIICHUS,
BbIOMpPATh HanOoJIee MOIXOASIIINHA ¢ YIETOM CAMOCTOATENIBHO BBIICTICHHBIX KPUTEPHEB).
ba3oBrle nccnenoBaTenbcKkue AeHCTBUS:
UCTOJIb30BaTh BOMNPOCHI KaK MCCIEJOBATENbCKUA HMHCTPYMEHT MO3HAHUSA; (OPMYTUpOBAThH
BOIIPOCHI, (UKCHUPYIOIIUE NPOTUBOpEYHE, MPOOJIEMy, YCTaHABIMBAaTh HCKOMOE M JIaHHOE,
(bopMHPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHI0, MHEHHE;
MPOBOANUTH CAMOCTOSTEIILHO CIIAHUPOBAHHBIN SKCIIEPUMEHT, HCCIICIOBAHUE 110 YCTAHOBIICHUIO
0COOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SBICHMS, IMPOIECCa, BBISBICHUIO 3aBHCUMOCTEH
MEXTy 00BEKTaMH, SIBICHUSMH, IPOIIECCAMH;
CaMOCTOATENFHO (OPMYJIMPOBAaTh OOOOIICHNS M BBIBOJBI IO pE3ylbTaraM HPOBEAEHHOTO
HaOJII0/ICHNUS, UCCIICIOBAHNS, OLICHUBATh JOCTOBEPHOCTD MOJTYYEHHBIX Pe3yIbTaTOB, BHIBOJIOB U
000011IeHMIT;
MPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE IPOLECCa, a TAKXKE BBIABUIATH MPEAINIOIOKECHUS O €ro
Pa3BUTUH B HOBBIX YCIOBUSX.
PaGora c nadopmarnmeii:
BBIBIATE AeUIMTH MH(DOpMAaNWyU, TaHHBIX, HEOOXOAWMBIX IJISi OTBETAa Ha BONPOC W JUIA
pelIeHus 3a/1a49u;
BbIOMpaTh  WMHPOpPMALMIO W3  HMCTOYHHKOB  pa3IMYHBIX  THUIIOB,  AHAJIW3UPOBATH,
CHCTEMATH3HpPOBATh ¥ HWHTEPIPETHUPOBATh HWHPOPMALMUIO PA3IUYHBIX BHIOB U  (POpM
NIPE/ICTaBIICHHUS;
CTPYKTYpUpPOBaTh HH(OPMAIHIO, NPEACTABIATh €€ B PasIUUHBIX (opMax, WILTFOCTPHPOBATH
rpaduyecku;
OLICHMBATh HA/I&KHOCTh MH(POPMAIMH IO CAMOCTOSATENIHLHO CHOPMYITMPOBAHHBIM KPUTEPHSIM.
2) Vuueepcanvhvle KOMMYHUKAMUGHblE Oelicmsus, 00ecneyusarom chopmuposanHocmy

COUUAJIbHBIX HABLIKOB 06yqa}ou4uxc;z.

OO61eHue:
BOCIIPMHUMATh U (POPMYIUPOBATh CYXKJAECHUS B COOTBETCTBHHU C YCIOBUSAMU U LEIISIMU OOILEHMS;
SICHO, TOYHO, TPAMOTHO BBbIp@)XaTh CBOI TOYKY 3pPEHMsI B YCTHBIX U NUCBMEHHBIX TEKCTaX,
JlaBaTh MOSCHEHUS 110 X0y PELIEeHUs 3aJaul, KOMMEHTHUPOBATh MOJIYyYEHHbIN pe3ysbTaT;
B XO0/e OOCYXIEeHMs 3aJaBaTh BOIPOCHI IO CYLIECTBY O0OCYKIaeMOil TeMbl, IpOOIEeMbI,
pemaeMoi 3ajauu, BbICKa3bIBaTh UJEH, HAIEJICHHbIC HAa MOUCK PEILEHMs]; CONOCTaBIATh CBOU
CYXJECHMSI C CY)KJIEHUSIMU JPYTUX YYaCTHMKOB JMajora, oOHapyKHWBaTh pa3iNdue U CXOJCTBO
MO3ULIMI; B KOPPEKTHOM (hopMme (popMyTupoBaTh pa3HOIIIACHS, CBOM BO3PAKEHMUS;
MIPEJICTaBIATh PE3yJbTaThl pEUICHHs 3a/ladd, OHKCIEPUMEHTAa, WCCIIEeI0OBaHUs, IIPOEKTa;
CaMOCTOSITENIbHO BBIOMpaTh (Qopmar BBICTYIUIEHHS C Y4€TOM 3ajad [pe3eHTaluu u
0CcOOEHHOCTEH ayTUTOPUH.

CoTpyaIHUYECTBO:
MOHMMaTh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHTHOW W WHAMBHUIYalTbHOH pPabOThHl IpH
pelieHNH Y4eOHBIX 3a/a4; NPUHUMATh LEIb COBMECTHOM [eATeNbHOCTH, IUIaHUPOBATH
OpraHU3aIMi0 COBMECTHON paldOThI, paclpenessiTh BUIBI padOT, TOTOBAPUBATHCS, OOCYKIATh
IpoIecc U pe3yabTaT paboThl; 000011aTh MHEHHUS HECKOJIBKUX JIIO/IEH;
y4acTBOBaTh B TpYNINOBBIX (opMax paboThl (00CYXkAEeHHsS, OOMEH MHEHMH, «MO3TOBBIE
HITYPMbI» W HMHBIE); BBIIOJHATH CBOK YacTh pabOThl M KOOPAMHHUPOBATH CBOM JEHCTBUS C
JIPYTUMH 4YJI€HAMHU KOMAaH/bI; OIICHMBAaTh KayeCTBO CBOErO BKJIaJa B OOIIMH MPOIYKT IO
KpUTEpUsIM, c(HOPMYJIMPOBAHHBIM YHYACTHUKAMH B3aUMOJIEHCTBUS.

3) Vuusepcanvuvie pezynamuensie Oeiicmeus, obecneuugaiom Gopmuposanue cmviCio8blX

YCMAaHOBOK U HCUSHEHHbLX HABLIKOG JIUYHOCMU.

CamMoopranuzanus:
COCTaBJISITh IUIAH, aJTOPUTM pEIICHUs 3a/Jayd, BBIOMpATh CIOCOO pelIeHHs ¢ Y4ETOM

UMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHpPOBAaTh U KOPPEKTHPOBATH
BapHaHThI peUIeHUH ¢ yu€TOM HOBOM HMH(DOpPMALINHL.

CaMOKOHTpOJIB:
BJIa/IETh HaBBIKAMM IO3HABATENIbHON peQuIeKCHM KaK OCO3HAHWS COBEPIIAEMBbIX JECUCTBUU U
MBICITUTENBHBIX ~ IPOLECCOB, MX Ppe3ylbTaTOB; BIAJAETh CHOCOOAMH  CaMOIIPOBEPKH,
CaMOKOHTPOJIS IPOIIECcca U pe3yibTaTa PEIIEHUsI MaTEMATUYECKOM 3a/1a4;



® TpPEABUACTh TPYJHOCTH, KOTOpBIE MOTYT BO3HHMKHYTh IIpH pEIICHHHM 3aJadd, BHOCHUTH
KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JaHHBIX, HAHJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OILICHUBATh COOTBETCTBHE PE3yJIbTaTa LEIU U YCIOBUAM, OOBSICHATH MIPUYUHBI JOCTHKCHUS UITH
HEJIOCTIDKCHHSI ~ PE3yJNbTaTOB  JEATENBHOCTH, HAaXOAWTh  OMMOKY, JaBaTh  OLECHKY
PUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIbTATHI
OcBoeHre yueOHOro Kypca «AuredOpa ¥ Hayajga MaTeMaTHYeCKOrO aHajiHu3a» Ha YPOBHE
cpeanero oOmiero o0pa30BaHUS JOJDKHO OOECIEYMBATH JOCTIDKEHHE CIEAYIOUIMX MPEIMETHBIX
00pa3oBaTeNbHbBIX PE3YIbTATOB:

10 KJIACC

Yucia ¥ BHIYHCICHUSA

OnepupoBaTh MOHSATHSIMHU: PAIMOHAIBHOE M JICHCTBUTENBHOE YHCIO, OOBIKHOBEHHas M
JeCATUYHas 1pO0b, IPOLIEHTHI.

BrimonsATe apudMeTHyecKre Onepanuy ¢ pallioHaIbHBIMU U JCHCTBUTEILHBIMU YUCIIAMH.

BbimonHATe npuOMMKEHHBIE BBIYUCIEHMS, WCIHOJb3ys IIpaBUIa OKPYIJICHMs, JenaTh
MPUKUAKY U OLIEHKY pe3yJibTaTa BbIYMCICHUH.

OnepupoBaTh MOHATUSAMH: CTENEHb C LEJIbIM IOKa3aTelleM; CTaHAapTHas (opma 3amucu
JEWCTBUTENFHOTO YHCJA, KOPEHb HATYpPAJIbHOW CTETEHHW; HCIIONB30BaTh IMOAXOISAIIYIO (OpMy
3alUCH JEVCTBUTEIBHBIX YUCEI [Vl PEIICHUS IPAKTUYECKUX 3a7a4 U IPECTABIICHUS JAHHbIX.

OnepupoBaTh NOHATHUSMU: CUHYC, KOCUHYC M TaHT'€HC MPOU3BOJILHOTO YIJia; MCIOJIb30BATh
3aIlUCh MPOU3BOJIBHOTO yIjla Yyepe3 0OpaTHbIe TPUTOHOMETPUYECKUE (PYHKIIMH.

YpaBHeHus U HEPaBeHCTBA

OnepupoBarTh NOHATHAMM: TOKIECTBO, YPABHEHME, HEPABEHCTBO; LIEJOE, PALMOHAIBHOE,
UppalMOHATILHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHUE;

BbimonHATe  mpeoOpa3oBaHMs ~— TPUTOHOMETPUUYECKUX  BBIPAKEHMH M peliaTh
TPUTOHOMETPUUECKHUE YPABHEHUS.

BeinonHATe mpeoOpa3oBaHus LENbIX, PALMOHAIBHBIX M HMPPALMOHAIBHBIX BBIPAXKEHUH U
pelaTh OCHOBHBIE TUIIBI LIEJbIX, PALIMOHAIBHBIX U HPPALMOHAILHBIX YPABHEHUIN 1 HEPABEHCTB.

IIpuMeHsTh ypaBHEHHS W HEPAaBEHCTBA JJI PEIICHUS MATEMaTUYECKMX 3aJad W 3a1ad u3
pa3IMyYHbIX 00JacTel HayKH U peaslbHOM JKU3HHU.

MonenupoBaTh peajibHble CUTYalluu Ha A3bIKE aJIre0pbl, COCTABIIATh BHIPAXKEHUS, YPAaBHEHUS,
HEpPAaBEHCTBA IO YCJIOBHUIO 3aJlauM, MCCIEN0BaTh IOCTPOCHHBIE MOJEIU C HCIOJIb30BAaHUEM
anmapara anreopsl.

DyHKIUH U TpaduKU

OnepupoBaTh MOHATUAMU: (PYHKIMS, CIIOCOOBI 3afaHus (PYHKIMH, 00JacTh ONpeAeTIeHUs U
MHO’KECTBO 3HaU€HUN (QYyHKIUU, rpa@uK QYHKIMH, B3aUMHO OOpaTHbIE PYHKIIUH.

OnepupoBaTh MOHATUAMH: YETHOCTh U HEUETHOCTh (DYHKIMH, HYIH (QYHKIHH, TPOMEKYTKU
3HAKOIMOCTOSIHCTBA.

Hcnonb3oBatek rpapuky QyHKIMHA U1 peleHns: ypaBHEHUH.

Crpoutps M umuTaTh rpaduKu JTHUHEHHON (QYHKIMH, KBaApaTUYHOM (QYHKIMH, CTEIIEHHOMN
(YHKINU C LIETBIM ITOKa3aTeNeM.

Ucnons3zoBark rpaduku (QyHKIUNA JUIsl MCCIENIOBAHUS TPOIECCOB M 3aBUCHMOCTEH MpHU
pelIeHNH 3a/1a4 M3 JPYruX Y4eOHBIX NPEJIMETOB M peallbHOW >KU3HU; BBIpakaTh (opMmyiamu
3aBHUCHUMOCTH MEKy BETUYMHAMHU.

Havana maTreMaTH4eCKOro aHajamusa

OnepupoBaTh NOHSTHUAMHU: TIOCIEIOBATENbHOCTh, apUMeTHyecKass M TIeoMeTphuYecKas
IIPOrPECCUHN.

OnepupoBaTh NOHATUSAMU: OECKOHEUHO YOBIBaIOIas reoMeTpuyeckas Mporpeccus, cymma
0eCKOHEYHO yOBIBAIOIIEH reOMETPUUECKOM MPOrpeCcCH.

3a/iaBaTh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA MOCIIEI0BATENBHOCTENW U IPOTPECCUI I PEILIEHNUS PEATIBHBIX 33124
MPUKJIAHOTO XapaKTepa.

MHoxkecTBa M JTIOTHKA



OnepupoBaTh NOHATHAMH: MHOXKECTBO, ONl€pallMM HaJl MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Ul ONMUCAaHUS PEAJbHBIX IPOLECCOB U
SIBJICHUI, TIPU PEIICHUM 3a]1a4 U3 APYTUX y4EOHBIX MPEAMETOB.

OnepupoBarh NOHATHAMU: OIIPEAEICHHUE, TEOPEMA, CIECICTBUE, T0KA3aTEIbCTBO.

11 KJTACC

Yucna v BbIYMCICHUSA

OnepupoBarh NOHATHSMU: HATypaJIbHOE, LIEJI0€ YHCIIO; UCIOJIB30BATh IPU3HAKU JE€IUMOCTU
LIEJIBIX YMCEJI, Pa3JI0KEHHUE YUCla Ha IIPOCThIE MHOXKUTENU IS PELICHUS 3a1a4.

OnepupoBarh NOHATHEM: CTEIEHD C PAMOHAIBLHBIM ITOKA3aTEIIEM.

OmnepupoBaTh MOHATUSMHE: JIOTApU(PM YUCIIA, TECITUYHBIC U HATYpAIbHbIEC JOTapU(PMBI.

YpaBHeHHsI M HEPABEHCTBA

[TpuMeHsATH CBOMCTBA CTENEHU JJIsl IPE0Opa30BaHUs BBIPAKCHUI; ONIEPUPOBATH MOHATUSIMHU:
IIOKa3aTeIbHOE YPABHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIC THIIbI I0KA3ATEIbHBIX YPABHECHUN U
HEPaBEHCTB.

BeimonHATe npeoOpa3oBaHMs — BBIPAKEHHMM, CcoAep)Kalux JiorapuMsbl; ONEpUPOBATh
MOHATUSIMH:  JIOTapU(MUYECKOE ypaBHEHHME ¥ HEPAaBEHCTBO; peIlaTh OCHOBHBIC  THUIIBI
Jorapu(pMHUECKUX YpaBHEHUH U HEPABEHCTB.

Haxonuts pemienust mpoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSAMM: CUCTEMA JMHEUHBIX YPaBHEHUN M €€ PEIICHUE; UCIIOJIb30BaTh
CUCTEMY JINHEWHBIX YPAaBHEHHUH ISl PEILICHUs IPAKTUYECKUX 3a/1a4.

HaxomuTe pemeHus npocTEMIINX CUCTEM M COBOKYIHOCTEH PAallMOHAIBbHBIX YPaBHEHWM U
HEPABEHCTB.

MogenupoBaTh peajibHble CUTYyalllu Ha A3bIKE aJIreOpbl, COCTABIIATh BHIPAXKEHUS, yPAaBHEHUS,
HEPAaBEHCTBA M CHUCTEMBI II0 YCIOBHIO 33Jayd, MCCIEI0BAaTh IIOCTPOCHHBIE MOJAECINA C
MCIOJIb30BAHUEM alllapaTa ajareopsl.

DyHKUUH U rpaguKH

OmnepupoBath MOHATUAMHU: NTepHOANYECKast (PYHKIHUS, TPOMEXYTKHM MOHOTOHHOCTH (DYHKIIMH,
TOYKH JKCTpeMyMa (YHKIMH, HanOOJbIllee W HaUMEHbIIEe 3HAYCHUs (YHKIUU Ha TPOMEXKYTKE;
MCIOJIb30BaTh UX JJIs1 UCCIIE0BAaHUS (QYHKIMH, 3aJaHHOH rpadukoMm.

OnepupoBatb MTOHATUSMU: rpaduKu II0Ka3aTENbHOM, J0rapuPpMHIECKON u
TPUTOHOMETPUUYECKUX (DYHKIMIA; M300pakaTh UX Ha KOOPAMHATHOH IIOCKOCTH M HCIHOJIb30BaTh
JUISl pEIIEHUs] YPABHEHUN U HEPABEHCTB.

N300pakaTh Ha KOOPJAMHATHOM IMIIOCKOCTH T'paUKH JIMHEHHBIX YpaBHEHUI U UCIOIb30BaTh
WX JUIS PEIICHUS CUCTEMBI IMHEWHBIX YPABHEHU.

Hcnonb3oBathk rpaduku GyHKUMN U UCCIIE0BAHUS NPOLIECCOB M 3aBUCUMOCTEN U3 IPYTruX
y4eOHBIX AUCLHUILIMH.

Havajna maTeMaTH4eCKOro aHaJmu3a

OnepupoBaTh MOHATHSAMH: HENpepbIBHAS (YHKIMS; NPOU3BOAHAS (DYHKUMU; UCIOIB30BaTh
reoMeTpHUECKUil U (PU3NIECKUI CMBICI TPOU3BOIHOM Ul pelIeHus 3a1ay.

HaxomuTh mnpou3BOIHBIE 3JIEMEHTapHbIX (YHKIUH, BBIYMCIATH MPOU3BOAHBIE CYMMBI,
MPOU3BECHNUS, YACTHOTO (DYHKIIHIA.

Hcnonb30BaTh MPOU3BOIHYIO JUISl HCCIEA0BaHUS (DYHKIIMU HA MOHOTOHHOCTb U 9KCTPEMYMBI,
IPUMEHSATH Pe3yIbTaThl UCCIEI0BAHMS K IOCTPOECHUIO TPa(UKOB.

Hcnons30BaTe TPOU3BOAHYIO I HAXOXKIACHUS HAWJIYYILIErO PEIICHHs B IPUKIAIHBIX, B TOM
YHUCJIE COLMATIbHO-3KOHOMUYECKUX, 3a1a4ax.

OnepupoBaTh MOHATHSAMH: IEepBOOOpasHass M HHTErpai; MOHUMAaThb TE€OMETPHUYECKUH U
¢bu3nveckuil CMbICI HHTErpaa.

Haxomute mepBooOpa3Hble 3JIeMEHTapHbIX (YHKIMM; BBIUKCIATH HHTErpail 1o (opmyie
Herorona—JIeiiOnuna.

Pemarp npuknaaHele 3aadd, B TOM YHCIE COLMAIbHO-3KOHOMHMYECKOTO M (PU3UYECKOTO
Xapakrepa, CpeACTBAMUA MaTEMAaTUYECKOr0 aHAJIN3a.



TEMATHYECKOE INTAHUPOBAHUE

10 KUIACC
KoJunvecTBO 4acoB JJIeKTPOHHbIE
Ne (uudpossbie)
w/n HaumeHnoBaHue pa3/iesioB U TeM MPOrPaMMBbl Beero Kognpo.m,nme HpﬁaKTH‘lCCKI/Ie 06pA30BATEIBHBIE
padoThI padoThI pecypesI
1 MHoecTBa pallMOHAJIbHBIX U JEHCTBUTEILHBIX YUCel. PallnuoHaIbHbIC 14 1 htt[:_)://S'ChOOI-
YpaBHEHHUS U HEPABEHCTBA collection.edu.ru
2 @Oynkiun u rpaduku. CTeneHp ¢ MebIM oKa3aTeneM 6
3 ApudmeTnueckunii KopeHb n—oii crenenu. MppanuoHaibHble ypaBHEHHS 18 1 https://math-
Y HEpaBCHCTBA ege.sdamgia.ru
4 DopMysibl TPUTOHOMETPUH. TPUTOHOMETPUYECKUE YPaBHEHUS 22 1 http://alexlarin.net
5 [TocnenoBarenbHOCTH U POTPECCUU 3)
6 [ToBTOpenue, 0600IICHNE, CUCTEMATH3ALMSI 3SHAHU I 3 1 https://learningapps.org
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0



http://school-сollection.edu.ru/
http://school-сollection.edu.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
http://alexlarin.net/

11 KJIACC

KoaudecTBO 9acoB

Jl'j;-)l'[ HaumeHnoBaHme pa3/ieioB U TeM NPOTrPaAMMbI Beero Konrpoabubie IIpakTuueckue
padoTshI padoThI
1 CreneHb ¢ parioHAJILHBIM TIOKa3aTeneM. [lokazarenbHas GyHKIuS. 12 1
[TokazaresbpHbIC YpaBHEHHS U HEPABEHCTBA
2 Jlorapudpmuueckas ¢hynkuus. Jlorapudmudeckue ypaBHSHHs U 12
HEpaBEHCTBA
3 Tpuronomerpuyeckue QyHKIHH U UX rpaduku. TpuroHoMeTpruecKkue 9 1
HEPaBEHCTBA
4 [IpousBoaHas. [IpuMeHeHne MPOU3BOTHOM 24 1
5 WuTerpan u ero npuMeHeHHsI 9
6 CucreMbl ypaBHEHHIA 12 1
7 HatypanbHble u 1ienpie yrncia 6
8 [ToBTOpEeHUE, 0000IICHNE, CHCTEeMAaTU3alNs 3HAHUN 18 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0

DJIEeKTPOHHbIE
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MOSICHUTEJIBHAS 3AITUCKA

Pabouas nmporpamma yuebHOro Kypca «l'eomerpusi» 6a30Boro ypoBHs ais oOyuaromuxcst 10
—11 xmaccoB paszpaborana Ha ocHoBe DenepaqbHOr0 TOCYJAPCTBEHHOIO 00Pa30BaTENBLHOTO
CTaHJapTa CpPEeIHEro oO0mero oOpa3oBaHUsA, C YYETOM COBPEMEHHBIX MHPOBBIX TpPEeOOBaHUIA,
NPEABSBIAEMBIX K MaTeMaTHYECKOMY OOpa30BaHHMIO, M TPAIUIMH POCCHHUCKOrO O0Opa30BaHMUSL
Peanuzanus nmporpaMMel 00eCrieuBaeT OBJIAJCHNE KITIOUEBBIMU KOMITETCHIIUSIMU, COCTABISIOIIMMU
OCHOBY [UIS CaMOpPa3BUTHUA M HEMPEPHIBHOIO 00pa3oBaHUsA, LEIOCTHOCTb OOIIEKYJIbTYpPHOTO,
JMYHOCTHOTO ¥ MTO3HABATEIBHOTO PA3BUTHS TMYHOCTU O0YYArOIIUXCS.

HEJIM U3YUYEHUSA YYEBHOTI'O KYPCA

BaxkHocTh y4eOHOTO Kypca TEOMETpUM Ha YpPOBHE CpEIHEro oOIero oOpa3oBaHUS
O0yCJIOBJICHA TIPAKTUYECKOH 3HAYMMOCTBIO METANpPEJIMETHBIX W TIPEJAMETHBIX PE3yIbTaTOB
Oo0y4eHHs] TEOMETPHHM B HAIPABICHHH JIMYHOCTHOTO Pa3BUTHs OOy4arommxcs, (hOpMHpPOBAHUS
(YHKIIMOHATFHOW MAaTEMaTU4YeCKOW TPAMOTHOCTH, HW3YYCHHUS JPYIHUX YYEOHBIX JUCITUILINH.
PasButre y oOydJaroomuxcsi NPaBUIBHBIX TNPEICTABICHUNA O CYIIHOCTH U TPOUCXOXKICHUU
TEOMETPHUECKUX a0CTPaKIUiA, COOTHONICHUH PEAbHOTO M HWICAIbHOTO, XapaKTepe OTPaKCHHUs
MaTeMaTHYECKOW HayKOW SIBJICHUW M TMPOIIECCOB PEaJbHOr0 MHpA, MECTE I'€OMETPUU B CHCTEME
HayK ¥ POJM MaTEeMAaTUYECKOTO MOJICITHPOBAHKS B HAYYHOM TIO3HAHUH M B IPAKTHKE CIIOCOOCTBYET
(hOPMHUPOBAHHUIO HAYIHOTO MUPOBO33PEHUS yUAIIMXCS, @ TAK)KE KA9ECTB MBIIUICHUS, HEOOXOIMMBIX
JUISL aIanTallid B COBPEMEHHOM OOIIIEeCTRBE.

['eomerpust siBsieTcss OAHMM H3 0a30BBIX TPEJAMETOB HAa YPOBHE CPEIHEro OOIIero
o0Opa3oBaHMs, TaK KaK OO0CCIICUYMBACT BO3MOXKHOCTh HW3YUCHHUS KaK IUCIHIUIAH E€CTECTBEHHO-
Hay4HOU HaIIPaBJIECHHOCTH, TAK U TYMaHUTapPHOM.

Jlornyeckoe MbIIUICHUE, (POPMUPYEMOE MTPH U3YUEHHH O00YYArOIIUMUCS MOHATUHHBIX OCHOB
TEOMETPHH M MMOCTPOCHUH IICTIOYKU JIOTHYECKHX YTBEP)KIACHUN B XOJI€ PEIICHUS T€OMETPUYCCKHX
3aja4, YMCHHE BBIIBUTAaTh M OINPOBEPraTh TUIOTE3bl HEMOCPEICTBEHHO HCIOJIB3YHOTCS TIPU
pEIIeHNH 33a7]a4 eCTECTBEHHO-HAYYHOTO [IUKJIA, B YaCTHOCTH U3 Kypca (PU3HKH.

YMeHue OpUEHTHPOBATHCS B MPOCTPAHCTBE UTPACT CYIICCTBECHHYIO POJIb BO BCEX 00JIACTSIX
JeSITeNbHOCTH 4eloBeka. OpHEHTAIMs YelIOBeKa BO BPEMEHU W IPOCTPAHCTBE — HEOOXOIUMOE
YCIIOBUE €r0 COIMAIBHOTO OBITHSA, JopMa OTPAXKEHHUS OKPYNKAIOIIETO MUPA, YCIOBHE YCIEIIHOTO
MO3HAHUS U aKTUBHOTO MPEOO0pa3oBaHus JCHCTBUTEILHOCTH. OepupoBaHUe MPOCTPAHCTBCHHBIMU
oOpa3amMu OOBETUHSCT pa3HbIC BUIBI YICOHOW M TPYAOBOH NEATEIBHOCTH, SBISETCS OJHUM W3
npodeccHoHaAbHO BaKHBIX KadecTB, MOITOMY aKTyallbHa 3aada (JOPMUPOBAHUS Y 00YUAIOIINXCS
MPOCTPAHCTBEHHOTO MBIIIJICHUS] KaK Pa3HOBUAHOCTH OOPa3HOTO MBINIICHUS — CYIIECTBEHHOTO
KOMITOHCHTA B TIOJIFOTOBKE K MPAKTUIECCKON JACSITEILHOCTH TT0 MHOTUM HaIPaBIICHUSM.

Ilenb ocBoeHus mporpaMmel yueOHoro kypca «I'eomerpusi» Ha 6a30BOM ypOBHE OOyUYEHMS —
obmieoOpa3oBarenbHOe W OOIIEKYIbTYpHOE pa3BUTHE OOyYaromIMXCs dYepe3 oOecrneueHue
BO3MOXXHOCTH TPUOOPETEHUS M HCIIOJIb30BAHUS CUCTEMATUYECKUX TE€OMETPUUYECKUX 3HAHHHA U
JNCUCTBUM, CIEU(UIHBIX T'€OMETPUHU, BO3MOXKHOCTH YCIICITHOTO IMPOJIOJDKEHUST 00pa3oBaHUS 10
CTHETIMAILHOCTSIM, HE CBSI3aHHBIM C MTPUKJIATHBIM HCITOJIb30BAHHEM T€OMETPHH.

[IporpamMma no reomeTpun Ha 6a30BOM YpOBHE MpelHA3HaYeHa sl 00YJArOIIUXCS CpeaHe
IIKOJIbI, HE WCHBITHIBABIIMX 3HAUUTENBHBIX 3aTPYAHCHHUN Ha YpPOBHE OCHOBHOTO OOIIETro
oOpazoBanms. Takum oOpazoM, oOydaromuecs Ha 0a30BOM YypOBHE JOJDKHBI OCBOUTH O0OIIHE
MaTeMaTHYECKHe YMEHHS, CBSI3aHHBIC CO CICIU(DHKOW TE€OMETPUU M HEOOXOIMMBIC JUIS KU3HU B
coBpeMeHHOM o0OmecTBe. Kpome 3TOro, OHM HMEIOT BO3MOXKHOCTh H3YyYUTh T€OMETpPHUI0 Oolee
ryOoOKo, ecliu B JajdbHEHIIeM BO3HHUKHET HEOOXOJUMOCTh B TEOMETPUYECKUX 3HAHUSAX B
PO eCCHOHAIIBHON e TEIHHOCTH.

JlocTHKEeHHE TIeM OCBOCHHSI MPOTPAMMBI OOECIICUMBACTCS PEHMICHUEM COOTBETCTBYIONTUX
3anad. [IpuopureTHeiMu 3a7adaMu ocBoeHHs kypca «['eomerpum» Ha 6azoBoM ypoBHe B 10—11
KJIaccax sIBIISFOTCS:



e (opMHUpOBaHME MTPEICTABICHHUS O TEOMETPHH KaK YaCTH MUPOBOM KYJIbTYPHI M OCO3HAHUE
€€ B3aUMOCBSI3U C OKPYKAIOIUM MUPOM;

e (opMHUpOBaHME MIPEICTABICHUS O MHOTOTPAHHUKAX M TEJIaxX BPALICHUS KaK O BKHEHIINX
MaTEMaTUYECKUX MOJENAX, IO3BOJIIOIIMX ONUCBIBATE W HW3Yy4aTb pPa3HbIC SBIICHUSA
OKpY’KaloIIero MUpa;

e (opMHUpOBaHME YMEHMs pacliO3HaBaTh Ha YEpPTEKaxX, MOJEIAX U B PEabHOM MHpE
MHOTOTPaHHUKU U TeJla BPALICHUS;

® OBJIQJICHUE METOJAaMH  pelIeHUs 33Jad Ha I[OCTPOCHHMs Ha  HM300paKEHMSX
MIPOCTPAHCTBEHHBIX (pUTyD;

e (opMUpOBaHME YMEHMs ONEPHPOBATH OCHOBHBIMU MOHSATHSMU O MHOIOIpaHHHUKAax M
TeJax BpalEHUsI U UX OCHOBHBIMU CBOMCTBaMHU;

® OBJIQJICHUE AITOPUTMAaMHU pPEIICHHs OCHOBHBIX THIIOB 3ajad; (OpPMHUPOBAHHE YMEHHS
IIPOBOAUTH  HECJOXKHBIE  JIOKA3aTelIbHbIE  PAacCy)KIEHUS B  XOA€  pEIICHHUs
CTEPEOMETPUYECKHUX 3314 U 33]1a4 ¢ IPAKTUYECKUM CONEPIKAHUEM;

® Dpa3BUTHE UHTEUICKTYyaJbHBIX W  TBOPYECKUMX  CHOCOOHOCTEH  OOydaromuxcs,
IIO3HABATEJILHON aKTUBHOCTH, UCCIIEA0BATENbCKUX YMEHUM, KPUTUYHOCTH MBIIIIJICHUS;

e (opmupoBanue (YHKIHOHAIBHONH TPAMOTHOCTH, pEJICBAHTHOW TE€OMETPHH: YMEHHUE
pacrio3HaBaTh IPOSIBICHUS F€OMETPUYECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B
peanbHBIX JKU3HEHHBIX CUTYallUsiX U IPH H3YYEHUM JPYTruX Y4YeOHBIX NPEJAMETOB,
MIPOSABJICHUSI 3aBUCHUMOCTEM M 3aKOHOMEpHOCTeH, (OpMyJIHpOBaTb MX Ha S3bIKE
r€OMETPUM U  CO3/1aBaTh I'€OMETPUYECKUE  MOJENU, MPUMEHATh  OCBOCHHBIN
FEOMETPUUYECKUN  ammapar Uil pEIeHUs  I[PaKTUKO-OPUEHTHPOBAHHBIX  3ajad,
UHTEPIPETUPOBATh U OLICHUBATh I1OJIy4EHHBIE PE3YJILTATHI.

OTiMYUTENBHON 0COOEHHOCTBIO MPOrpaMMBbl SBJIETCS BKIIOYEHHE B KypC CTEPEOMETPHUM B
Hayajie ero M3y4eHHs 3a/ay, pelIaeMbIX HAa YPOBHE MHTYUTHBHOI'O TO3HAHMS, U OINpPEAEIEHHBIM
o0pa3oM opraHu3zoBaHHas pa0oTa HajJ HHUMH, YTO CIHOCOOCTBYIOT DPAa3BUTHIO JIOTMYECKOTO U
IIPOCTPAHCTBEHHOT'O MBILUIEHHUS, CTUMYJIMPYET IPOTEKAHUE NHTYUTHUBHBIX IIPOLIECCOB, MOTUBUPYET
K JlaJIbHEHIIEMY H3YYEHHIO IIPEIMETA.

[IpenmnoureHne oOTAAETCA HAIVSIAHO-KOHCTPYKTUBHOMY METONY OOYy4YeHMs, TO €cCTb
TEOPETUYECKHE 3HAHUS HMMEIT B CBOEM OCHOBE UYBCTBEHHOCTH IPEIMETHO-IPAKTHUYECKOU
JEeSATENHOCTH. Pa3BUTHE MPOCTPAaHCTBEHHBIX MPENCTABICHUN Yy yJalllUXCs B Kypce CTEpEOMETPUU
IPOBOJUTCS 3a CUET peIIeHUs 33Jad Ha CO3JlaHHe IPOCTPAHCTBEHHBIX 00pa3oB M 3agad Ha
OIIEpUpPOBAaHUE MPOCTPAHCTBEHHbIMU oOpa3amu. Coznanue oOpa3a MPOBOAMTCA C OMNOPOH Ha
HarJsIHOCTh, a ONEpUpPOBaHKUE 00pa3oM — B YCIOBHUSAX OTBJICYEHUS OT HAIVIAAHOCTH, MBICIEHHOTO
U3MEHEHHUS €r0 UCXOAHOTO COAEPKaHUS.

OcHoBHblE  coaepxaTenbHble JuHMM  Kypca «['eomerpum» B 10-11  kiaccax:
«MHororpanHukmn», «lIpsMble W IUIOCKOCTHM B mpocTpaHCTBe», «Tema BpameHus», «BekTopsl n
KOOpAMHATHl B NPOCTpaHCTBE». POPMUPOBAHNE JIOTUUECKUX YMEHMM PAcIpenessieTcsl HE TOJIbKO
[0 COJepXKaTeNbHbIM JIMHUSAM, HO M IO TojaM OOydYeHUs Ha YpOBHE CpEIHEro oOLIero
oOpazoBaHusl.

Coneprxanue 00pa3oBaHus, COOTBETCTBYIOILEE IPEIMETHBIM PE3yIbTaTaM OCBOCHUS paboden
IPOrpaMMbl, pacHpeleNéHHbBIM M0 ToAaM O0YYeHHs, CTPYKTYPHpPOBAHO TaKUM 00pa3oM, 4TOOBI
OBJIAZICHUE TE€OMETPUYECKMMH IOHATHSAMH M HABBIKAMHU OCYILECTBISUIOCH IIOCIEN0BAaTEIbHO U
MOCTYNATeNbHO, C COOMIOCHUEM PUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBbIE 3HAHUS BKIIOYAIUCH
B OOIIYI0 CHCTEMY TI'€OMETPUYECKUX MPEJCTaBICHUN OOy4aromMxcs, paciiupsisi U yrayOmss eg,
00pa3ys MPOYHbIE MHO>KECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
Ha u3yuenue reometpun otBoautcs 2 yaca B Heaemto B 10 knmacce u 1 yac B Hepemo B 11
KJ1acce, BCero 3a JiBa roga ooyuenus - 102 yuyeOHBIX yaca.



COJAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsiMbI€ ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA cTepeoMeTpur. Touka, npsimasi, IIOCKOCTb, MpocTpaHcTBo. [lonsTe 006
aKCHOMAaTUYECKOM ITOCTPOEHUH CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX.

B3aumHoe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: INEPECEKAIOIINECs, NapauleIbHbIE U
CKpeluuBamomuecss npsmelie. llapamienpbHOCTs NpPAMBIX U IJIOCKOCTEHM B IPOCTPAHCTBE:
NapajuleJIbHbIE IIPSAMBIE B IIPOCTPAHCTBE; MApaLIEIbHOCTh TPEX NPAMBIX; NAaPAIUIEIBHOCTD IPSIMON
U IJOCKOCTU. YTJbl C COHAIpPABJIEHHBIMU CTOPOHAMH; Yrojl MEXAY INPSIMBIMU B IIPOCTPAHCTBE.
[TapannenbHOCTh TJIOCKOCTEN: MapauleNIbHbIE IIOCKOCTH; CBOMCTBA MAPAJUIEIBHBIX IJIOCKOCTEM.
IIpocreiilme mpocTpaHCTBEHHbIE (UIYPbl Ha IUIOCKOCTH: TETpasAp, KyO, Napaienenurnen;
IIOCTPOCHHUE CEYCHUH.

[lepneHIUKyYISApHOCTD NMPSAMOM U MJIOCKOCTHU: NEPIIEHIUKYISAPHBIE IPSIMbIE B IIPOCTPAHCTBE,
IpsIMble TapajuieibHble M MEPHEHAUKYISIPHbIE K IIJIOCKOCTH, NPU3HAK IEPHEHIUKYISIPHOCTH
IPSIMOU U TUIOCKOCTH, TEOPEMA O MPSAMOM NMEPIEHANKYISIPHOM IUIOCKOCTH. YTJIbl B IIPOCTPAHCTBE:!
YroJI MEXIYy NPAMON W IUIOCKOCTBIO; IBYTPaHHBIA YIOJ, JIMHEHHBIM YroJl JBYIPaHHOIO YIUIA.
[lepnieHIUKyNsSIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKM O IJIOCKOCTHU, PACCTOSHHUE OT MPSAMOM 10
IUIOCKOCTH, NPOEKUus (Uryppl Ha IUIOCKOCTb. I[lepneHAMKYISpHOCTh IUIOCKOCTEH: MIpHU3HaK
NIEPIEHIUKYJIIPHOCTHU ABYX IUIOCKOCTEN. Teopema o TpEX NepneHnKyspax.

MHOrorpaHHuKHa

[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHbBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBIIMYKJIbIE U HEBBIMYKJIIbIE
MHOTOTpaHHUKH; pa3BEPTKAa MHororpaHHuka. llpusma: N-yrosibHas npusma; rpaHd U OCHOBAHHUS
IOpU3MbI; MpsMas M HAKJIOHHAs IpHU3Mbl; OOKOBas M IIOJIHAS IOBEPXHOCTb IPHU3MBIL.
[Tapamnenenunen, NpsAMOYToJbHBIM Napajuiegenunen u ero cpoicrBa. Ilupammpa: N-yrosbHas
NUpaMy/ia, TPaHd W OCHOBaHHE NHMpaMHJbl; OOKOBas M IOJHAs IOBEPXHOCTh IMUPAMUBI;
IpaBWiIbHAasg M Yycedy€HHas MNMpaMuAa. OJIEMEHThl MpuU3Mbl U nupaMmuisl. [IpaBunbHbIe
MHOTOTPaHHHUKHU: MOHSTHE IPaBWJIBHOIO MHOIOTPaHHMKA; IpaBUJIbHAs IpU3Ma U MpaBUIIbHAsS
NUpaMyU/ia; IpaBUIbHASA TPEYrojbHasl MUpaMKUIa U MpaBUIbHBINA TeTpasap; KyO. IlpeacraBnenue o
IIPaBWJIBHBIX MHOTOTPaHHUKAX: OKTa’dAp, N0AEKa’Ap U ukocadap. CedeHus Npu3Mbl U TUPaMUBL.

CumMeTrpusi B TPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, NPSAMOH, IUIOCKOCTH.
DneMeHThl CUMMETPHUH B MMpaMuax, napaienenurneiax, IpaBuIbHbBIX MHOTOTpaHHUKAX.

Bblunciienue 31€MEHTOB MHOTOIpaHHHMKOB: pEOpa, auaroHanu, yrisl. [lnomans GokoBoi
MOBEPXHOCTU U TOJIHOIM MOBEPXHOCTH MPSIMOM MPHU3MBI, IUIOIIAb OCHOBaHM, TeopemMa 0 OOKOBOM
MOBEPXHOCTU MpsiMOW mpu3Mbl. [Inomaas OOKOBOM MOBEPXHOCTH M MOBEPXHOCTH MPAaBUIBLHOM
MMpaMHJIbl, TeOpeMa O Iuiouiaau yceu€HHo nupamuipl. [lonstrue 06 06béMe. OOBEM MUpaMUBbL,
IIPU3MBI.

ITonoGHble Tenma B mpocTpaHcTBe. COOTHOWIEHHMS MEXIY IJIOUIAJIMU IOBEPXHOCTEH,
o0bEMamMu MOAOOHBIX TEI.

11 KJIACC

Tena Bpamenus

Hunuaapuyeckass MOBEPXHOCTh, OOpa3yloolive UUIMHAPUYECKONW MOBEPXHOCTH, OCh
HWIMHIPUYECKON moBepxHocTH. LlmmmHap: ocHoBaHMA U OOKOBasi MOBEPXHOCTh, OOpa3yromas u
0Ch; TUIOIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konnueckass MOBEpXHOCTb, O0pa3ylolMe KOHMYECKOM IOBEPXHOCTH, OCh M BepIIMHA
KOHHYecKoi noBepxHocTH. KoHyc: ocHOBaHMe U BEpIIMHA, 00pa3yrolas U oCh; MIOMaasr OOKOBON
¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOpa3ylolide W BBICOTA; OCHOBaHHUS M OOKOBas
MTOBEPXHOCTb.

Cdhepa u map: meHTp, paguyc, IuUamerTp; IUIOMAAb IOBEpXHOCTH cdepbl. B3anmuoe
pacnosoxeHue cepbl U IMII0CKOCTH; KacaTellbHas IUIOCKOCTh K cdepe; miouanb chepsl.



N306paxenue Ten BpalieHUs Ha MII0CKOCTH. Pa3BépTka nunuHapa u KoHyca.

KoMOuHammu Ten BpaiieHus ¥ MHOTOTPAaHHUKOB. MHOTOTPaHHUK, OIMMUCAHHBIN OKOJIO chepsl;
cdepa, BIMcaHHAas B MHOTOTPAHHUK, UM TEJIO BPAIICHHUS.

[Tonssitue 06 o00BEMe. OcHOBHBIE cBoicTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJIBHOTO Mapaienenunena u cieactsus u3 He€. O0béM munuuapa, konyca. O6béM mapa
Y TUTOIIATh CEPBHI.

Ilonobuble Tena B npocTpaHcTBe. COOTHOLIEHUS MEXKAY IUIOIIAAIMU IOBEPXHOCTEM,
00bEMaMU ITOTOOHBIX TE.

Ceuenust uunuHApa (mapajuieIbHO W MEPHEHAUKYJSIPHO OCH), CEUeHUs KOHyca
(mapasnienbHOEe OCHOBAHUIO U MPOXO/SIIEe Yepe3 BEPIINHY), CEUCHHS 11apa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miockocTH u B mpoctpaHcTBe. ClI0XKEHHE U BbIUUTAHUE BEKTOPOB. Y MHOXKEHHE
BEeKTOpa Ha uucio. PasnokeHue BekTopa MmO TpEM HEKOMIUIaHApHBIM BekTopaM. I[IpaBumiio
napajuienenunena. Pemenue 3aaay, cBA3aHHBIX C MPUMEHEHUEM IPAaBWJI JIEUCTBUN C BEKTOPAMHU.
[IpssMoyronbHas cucreMa KoopauHar B npocrpancTse. Koopaunate! Bekropa. IIpocrelimme 3anaun
B KOOpJMHATaX. YTOJI Mexay BekTopaMu. CKallipHOE MTPOU3BEACHNE BEKTOPOB. Bhruncienue yrios
MEXAYy MNOpSAMBIMH M IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIM METOA TMPH  pPEUICHUH
reOMETPUUYECKUX 3ajau.

IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pE3YyJibTaThl OCBOEHHUS IpPOrpaMMbl YydeOHoro mpeamera «MaTemaTHkay
XapaKTEPU3YIOTCH:

I'paxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO ~ IPAXJAHCKOW IMO3UIMM  OOydYarollerocs Kak aKTUBHOIO H
OTBETCTBEHHOI'0 4IEHAa POCCHMCKOro oOIIecTBa, MPEACTaBICHHEM O MaTEeMaTHYECKMX OCHOBax
(YHKIMOHUPOBAHUSL PA3JIMYHBIX CTPYKTYp, SIBICHUH, TpoUEAyp TpaKAaHCKOTO oO0IIecTBa
(BBIOOpBI, OHpPOCHI M IIp.), YMEHHEM B3aUMOJECHUCTBOBaTh C COLMAIBHBIMM HMHCTUTYTaMHU B
COOTBETCTBHUHM € UX QYHKIMAMU M Ha3HAUEHUEM.

IIarprornyeckoe BoCIMTaHHUE:

c(OPMUPOBAHHOCTHIO POCCUNCKOMN TI'pa)TaHCKOW MJIEHTHYHOCTH, YBaXKEHMS K MPOIIIOMY U
HACTOSIIEMY POCCUMCKONM MAaT€MAaTHKH, LIEHHOCTHBIM OTHOIIEHHEM K JOCTHKEHHSM POCCHUHCKHUX
MAaTE€MaTUKOB U POCCUICKON MAaTEMaTUYECKOM ILKOJIBI, K MCIOJIb30BAHUIO ITUX INOCTHKECHHUH B
JPYTUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAHHWEM  JYXOBHBIX IIEHHOCTEM  poCCHIiCKOro  Hapoja; Cc(hOPMHUPOBAHHOCTBIO
HPaBCTBEHHOI'O CO3HAHMS, DTUYECKOrO IIOBEIEHHUS, CBSA3aHHOIO C IPAKTUYECKUM IPUMEHEHUEM
JOCTWKCHUM HAyKH U JAEATECIBHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOIO BKJIaJa B IIOCTPOCHUE
YCTOMYHUBOTO OYAYIIEro.

JcTeTHYecKoe BOCIIUTaHue:

JCTETUYECKUM OTHOILIECHUEM K MUPY, BKIIOYAs ICTETUKY MaTEMAaTHYECKUX 3aKOHOMEPHOCTEN,
O0BEKTOB, 3ajlay, PELICHUH, PACCYXJIEHHUH; BOCIPUUMYHMBOCTHIO K MaTEMAaTUYECKUM acCHeKTaMm
Pa3INYHBIX BUJIOB HCKYCCTBA.

PDu3nyecKoe BOCHUTAHME:

c(OPMHPOBAHHOCTHIO YMEHUS MPUMEHSATh MaTeMaTUYeCKHe 3HAHUsI B HHTEpEecax 370pOBOTO
u Oe3omacHOro obOpa3a >KM3HM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 3JI0POBBIO (3110pOBOE
NuTaHue, cOATaHCUPOBAHHBIM PEKUM 3aHATUN M OTAbIXA, PEryispHas (Quanyeckas aKTUBHOCTD);
(U3MYECKOTO COBEPILIEHCTBOBAHUS, PU 3aHATUSAX CIIOPTUBHO-03/10POBUTEIBHOMN AESITETbHOCTBIO.

TpynoBoe Bocnnuranue:

TOTOBHOCTBIO K TpPYAY, OCO3HAaHHUEM LEHHOCTH TPYAOJIOOUS; MHTEPECOM K PAa3INYHbIM
chepaMm mnpodeccHOHANbHON NEATENbHOCTH, CBSI3aHHBIM C MAaT€MaTUKOW U €€ MPUIOKEHUSIMHU,



YMEHHEM COBepIIaTh OCO3HAHHBIN BBIOOp Oymymied mpodeccnu M pean30BBIBAaTH COOCTBEHHBIC
KHU3HCHHBIC IIJIaHBbI; TOTOBHOCTBIO H CHOCO6HOCTBIO K MaTreMaTu4CCKOMY O6p8.30BaHI/IIO n
caMo00pa30BaHUIO Ha MPOTSHKEHUHU BCEH )KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUU
MPAaKTUYECKHX 3a/1a4 MAaTeMAaTUIECKOI HAIIPaBICHHOCTH.

IKOJOrHYeCKOe BOCIIUTAHNE:

C(bOpMI/IpOBaHHOCTBIO SKOJIOTHYECKON KyJIbTypbl, IIOHHMMAHUCM BJIUAHUA COLHUAJIBHO-
HSKOHOMHYECKUX TIPOLECCOB HA COCTOSIHUE IPHPOJHOW W COLMAIBHON Cpeabl, OCO3HAHHEM
r7100aIBHOTO XapaKTepa 3KOJOTHYECKUX MPOo0JieM; OpUCHTAIIUEH Ha IPUMEHEHHE MaTEMAaTHICCKIX
3HAHWH ISl pelIeHus 3aa9 B 00J1aCTH OKPYXKAIOIIEH Cpellbl, INIAHMPOBAHUS ITOCTYIIKOB U OIICHKH
HX BO3MOXKHBIX IMOCJIEICTBUI ISl OKPY/KAKOLLIEH CPE/IbI.

IleHHOCTH HAYYHOTO TO3HAHUS:

C(OPMHPOBAHHOCTHIO  MHPOBO33PCHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHsI HayKHM M OOIIECTBCHHOW MPAKTHKH, MOHMMaHUEM MAaTEMAaTUYeCKOW HAayKH Kak CQepsl
JeJI0BEUECKOU JACATCIIbHOCTH, 3TAaIlOB eé Pa3sBUTHA U 3HAYUMOCTH JIA PA3BUTUA LUBUIIU3ALUU,
OBJIAACHUEM SI3BIKOM MAaTEMAaTHKU U MaTeMaTHYECKOU KyJIBTypOﬁ KaK CpCACTBOM IIO3HAHUA MHUPA,
TOTOBHOCTBIO OCYIIECTBIISTH MMPOSKTHYIO U UCCIIEIOBATEIBCKYIO S TEIbHOCTh MHINBUAYAIBHO U B

rpymre.

METANPEJMETHBIE PE3YJIbTATHI
MeTtanpenmeTHble pe3yabTaThl OCBOCHUS MpPOrpamMmbl yueOHoro mpeamera «MaTemaTtuka
XapaKTepU3yIOTCs OBJIAJICHUEM  YHUBEPCAIbHBIMU nO3HABAMENbHBIMU oelicmseusamu,
VHUBEPCANbHLIMU — KOMMYHUKAMUSHLIMU — OCUCMBUSIMU,  VHUBEPCATbHLIMU — De2yAMUSHbIMU
oelcmseusmu.
1) Vuueepcanvnvie nosnasamenwvhuvle Oeticmeus, obecnewusarom popmuposanue 6a306bix
KOCHUMUBHBIX NPOYECCco8 00yyanowuxcsa (0ceoenue Memooo8 NO3HAHUS OKPYICAIULe20 Mupa;
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayull, ymeHut pabomams ¢ uHgopmayuet).
Ba3oBble joruyeckue aeiicTBus:
® BBIBISTH M XapaKTePU30BaTh CYIIECTBEHHbIC MPU3HAKA MAaTEeMAaTUYECKUX OOBEKTOB, MOHATH,
OTHOIICHUHA MEXAY TMOHATHIMH; (OPMYIHPOBATH OIpPECNICHUs] TMOHIATUH; YCTaHABIMBATH
CYLIECTBEHHBIN MPU3HAK KJIacCU(PHUKAIIUN, OCHOBAHUS JIsi 0000IIEHUSI U CPAaBHEHUS, KPUTEPHUH
IIPOBOJAMMOTO aHAJIN3a;

® BOCIOPHHHMATH, (QOPMYIUPOBATH U TNPe0oOpPa3OBBIBATh CYXKACHHS: yTBEpAUTEIbHBIE U
OTpHILIaTENIbHBIE, €TUHUYHBIE, YACTHBIE U O0IUE; YCIOBHBIE;

® BBIBISATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOpeYHs B (akTax,
JAHHBIX, HAONIONEHUSX U YTBEPXKICHUSAX; TMpeasnararb KpPUTEPUU I BBISIBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

e JleflaTh BBIBOJABI C HCIOJB30BAHMEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX M HHIYKTUBHBIX
YMO3aKII0YeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

® [IPOBOJUTH CAMOCTOSITENIBHO JI0Ka3aTeIbCTBA MAaTEMaTHYECKUX YTBEP)KIECHUU (MpsMbIE U OT
MPOTHUBHOTO), BBICTPAWBaTh APTYMEHTAIMIO, TMPUBOJUTH TPUMEPHl U  KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYXKIECHUS U BBIBOJIBI;

e BbIOMpaTh crnoco0 penieHus yueOHOW 3ajaud (CpaBHUBATh HECKOJbKO BAPUAHTOB pEILLEHUS,
BbIOMpATh HanboJee MOIXOASMINI ¢ YYETOM CaMOCTOSITEIbHO BBIZCICHHBIX KPUTEPHEB).

ba3oBble uccienoBare/bCKue NeHCTBHA:

® UCMOJb30BaTh BOMPOCHI KaK MCCIIENOBATENbCKUA HMHCTPYMEHT MO3HAHHUS; (OPMYTUpOBaThH
BONIPOCHL, (PUKCUPYIOLIUE MPOTUBOpEUYHE, MpoOJeMy, yCTaHaBIMBaTh HCKOMOE U JAaHHOE,
(GbopMHPOBATh TUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE;

® IIPOBOJUTH CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIEA0BAHNUE 110 YCTaHOBJICHUIO
O0COOCHHOCTEM MaTeMaTH4eCcKOro OObeKTa, SBJIEHHS, IPOLIECCa, BBIIBICHUIO 3aBUCUMOCTEN
MEXy 00BEKTaMH, SIBICHUSMH, IPOIIECCaMH;



®  CaMOCTOATENFHO (OPMYIHPOBaTh OOOOIIEHHS W BBIBOABI IO pE3yJbTaTaM IPOBEAEHHOTO
HaOJI0ACHNUS, UCCIIEIOBAHUS, OLIEHUBATh JOCTOBEPHOCTh MOJTY4YEHHBIX Pe3yJbTaTOB, BBIBOJIOB U
000011ICHMI;

® IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOLECCA, a TAK)KE BBIIBUTaTh IPEIIOJIOKEHHAS O €T0
Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

® BBIIBIATH JAeHUIUTH MH(DOPMAIMK, JAHHBIX, HEOOXOAMMBIX IJIsi OTBETa Ha BOMPOC U JUIA

peuIeHus 3a1a4u;

e BpIOMpaTh  MHPOPMALMIO W3  HMCTOYHHKOB  pa3IMYHBIX  TUIIOB,  AHAJIW3UPOBATH,
CHCTEMAaTH3HpPOBATh M HWHTEPIPETHUPOBATh HWHPOPMALMIO PA3JIMYHBIX BUAOB H  (HopM
[IPEACTABICHUS;

® CTPYKTYpHUpOBaTh HH(OpMAIMIO, MPEACTABIATh €€ B PAa3IUYHBIX (OpPMax, WILTIOCTPUPOBATH
rpauvecKu;

® OILIEHUBATh HAAEKHOCTH MH(OPMAIMH IO CAMOCTOSATEIBHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) Yuueepcanvnvie KOMMYHUKAMUGHBIE OeliCmMEus, 00ecneuusarom coopmuposaHHocmy

COYUATILHBIX HABLIKOG 00YYAIOUUXCAL.

OO0menue:

® BOCIPHUHHUMATH B (HOPMYITUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBUSAMH U LEISIMU OOILICHHS,
SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOYKY 3PEHHS B YCTHBIX W NHUCBMEHHBIX TEKCTaX,
JaBaTh MOSCHEHUS TI0 X0y PelleHus 3ajaul, KOMMEHTHUPOBATh MOJYyYCHHBIN Pe3ysIbTar;

e B XxoJe O0OCYXJEHHs 3aJaBaThb BOIIPOCHI IO CYIIECTBY OOCYXJAaeMOM TeMbl, IpPOOJIEMBI,
pelaeMoil 3ajaun, BhICKa3bIBaTh UACH, HAllEJICHHbIE HA TMOUCK PELICHHS; COMOCTaBISATh CBOU
CYXJCHHSI C CY)KJICHUSIMU JPYTUX YYaCTHMKOB JAMajnora, oOHapyKMBaTh pazluyve U CXOJCTBO
MO3UIHI; B KOPPEKTHOH (hopme POpMyITnpoBaTh pa3HOTIIACHS, CBOM BO3PaKEHIS,

® IIPEACTaBIATh PE3YNbTAaThl pELICHUS 3a/Jadyd, OJKCIEPUMEHTa, WCCIEIOBaHuUs, IPOEKTa;
CaMOCTOSITENIHO ~BBIOMpaTh (opMar BBICTYIUIGHHS C Y4€TOM 3a4ad TPE3CHTAMA M|
0COOCHHOCTEH ayAUTOPHH.

CoTpyaHnuecTBo:

e T[OHMMaTh U WCIOJB30BaTh MPEUMYIIECTBA KOMAHAHOW M HHIWBUIYaTbHOW pPabOTHI MpH
pelieHnyd y4eOHBIX 3a/Jay; MPUHUMATh IIeIb COBMECTHOM MAESITeTbHOCTH, IUIAaHHPOBAThH
OpraHU3aIMI0 COBMECTHON paldOThI, pachpenemsiTh BUIBI padOT, I0rOBapuBaThCs, 00CYXKIaTh
MPOIIECC U pe3yabTaT pabOThI; 0000IIATh MHEHUS HECKOJIBKUX JIIOJICH;

® y4acTBOBaTh B TIpYNNOBBIX (opMax paboThl (0O0CYXkAEHHS, OOMEH MHEHMH, «MO3TOBBIE
IITYPMBI» W HHBIE); BBIOJHATH CBOIO YacTh pabOTHl M KOOPIWHHUPOBATH CBOW JEHCTBHS C
JPYTMMH 4JieHAaMH KOMaHbl; OIICHMBAaTh KayecTBO CBOETO BKIaga B OOIIMIl MPOIYKT IO
KpUTepusiM, cHOpMyIMPOBAHHBIM YIYACTHUKAMH B3aUMOJICHCTBUSI.

3) Vuueepcanvhvie pecynamuenvie Oeticmeus, obecneuusaiom GopmMuposanue CMvlCI08bIX

VCMAHOBOK U HCUSHEHHBIX HABbIKOG TUUHOCHIU.

Camoopranmu3anus:

®  COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 33a]1a4l, BHIOMPATh CIIOCO0 PEHIeHuUs C yIETOM
MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUI ¢ yUETOM HOBOM HH(OPMAITHH.

CaMOKOHTPOJIb:

e BIAJCTh HABHIKAMH IMO3HABATEIBHON peIeKCHUH KaK OCO3HAHUS COBEPIIAEMBIX ICHCTBHHI U
MBICIMTENBHBIX ~ IMPOLECCOB, MX pe3yJabTaTOB; BIAAETh CIIOCOOAMH  CaMOIIPOBEPKH,
CaMOKOHTPOJIS MpoIiecca U pe3yibTaTa peleHuss MaTeMaTUYecKoi 3a1a4u;

® TpPEIBUAETh TPYJHOCTH, KOTOpbIE MOTYT BO3HHMKHYTh IIpH pELICHUM 3aJadd, BHOCHUTb
KOPPEKTHBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JaHHBIX, HAHIEHHBIX ONMIHOOK,
BBISIBJICHHBIX TPYTHOCTEH;



o OICHUBATb COOTBCTCTBUC PE3YyJIbTaTa LUCIN U YCIIOBUAM, O6T>SICHHTI: NPUYUHBI JOCTUKCHUA WU
HEJIOCTIDKCHHUST ~ pEe3yJabTaTOB  JCATEIBHOCTH, HAXOAWTh  OMMOKY, JaBaTh  OIEHKY
MPUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIbTATDBI
10 KJIACC

OmnepupoBaTh HOHATHUAMH: TOUKA, IPSAMast, TNIOCKOCTb.

IIpuMEHATH aKCHOMBI CTEPEOMETPUM U CIICACTBUS U3 HUX IIPU PELICHUU I'€OMETPUYECKUX
3ajad.

OmneprpoBaTh HOHATHUAMHE: APAIUIETBHOCTD U HEPIEHANKYIISPHOCTD MPSIMBIX U TIOCKOCTEH.

Krnaccuduuuposars B3auMHOE pacioioKeHUe IPSMBIX U IFIOCKOCTEH B IIPOCTPAHCTBE.

OmnepupoBarh MOHATUAMU: JBYTPAHHBIN yroj, TPaHd JBYTPAHHOTO yria, pedpo IBYrpaHHOTO
yria; TMHEHHBIA YroJl JBYIPaHHOTO yIJia; TpajlyCHas Mepa JABYTPAaHHOTO yTIJa.

OmnepupoBaTh MNOHATHAMH: MHOTOTPAaHHUK, BBITYKJIBIH W HEBBITYKJIBI MHOTOTPAaHHHK,
3JIEMEHTHI MHOTOI'PaHHUKA, IPaBUIIBHBI MHOTOTPaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHHUKOB (MHMpamMuAa; Ipu3Ma, MNPSIMOYTOJbHBIN
napaiesienumne, Kyo).

KrnaccuduuupoBars MHOTOIpaHHUKH, BBIOMpasi OCHOBAHUS Ul KIaCCH(PHUKAUK (BBITYKIIbIC
U HEBBINYKJIbIE MHOTOTPAaHHHMKH; NMPAaBWIGHBIC MHOTOTPAaHHUKH; TPSMbIC U HAKIOHHBIC MPH3MBI,
napajuieenunebl).

OHepI/IpOBaTB MOHATHAMU: CCKYyIIasd IMJIOCKOCTb, CCHCHNEC MHOT'OI'PAHHUKOB.

OOBSICHATH MPUHIIMITBI IOCTPOSHUSI CEYCHUH, UCTIONB3Ysl METO] CIICIOB.

CTpouTh CEYeHHS MHOTOTPAHHHKOB METO/OM CJIEJOB, BBIMOJHSATH (BBIHOCHBIE) IUIOCKHE
YEePTEIKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemarsn 3ala4i Ha HaXO0XJICHUC I'COMECTPHUYCCKUX BCIWYHH I10 06pa3uaM WM aJiIrOpuT™Mam,
NPUMEHSIS1 U3BECTHBIC aHATUTHYECKHE METO/IBI TP PELICHUH CTaHJAPTHBIX MaTEMAaTHYECKUX 33/1a4
Ha BBIYHMCIICHUE PACCTOSHHUI MEX/1y IBYMS TOYKAMH, OT TOYKH JI0 IPSMOH, OT TOYKH JI0 TNIOCKOCTH,
MCXKAY CKPCIIMBAOIINMHCA ITPSAMBIMH.

Pemarsn 3ala4i Ha HaXO0XJICHUC I'COMECTPHUYCCKUX BCIWYHH I10 06pa3uaM WM aJiIrOpuT™Mam,
NPUMEHSIS1 U3BECTHBIC aHATUTHYECKHE METO/IBI ITPU PELICHUH CTaHIAPTHBIX MaTeMaTHUECKHUX 3a/1a4
Ha BBIYKMCJIICHUE YIIIOB MEXIY CKPEIIUBAOIIMMUCS IMPSIMBIMH, MEXIY TNPSIMOH U IUIOCKOCTBIO,
MCXKAY MIIOCKOCTAMU, ABYT'PAHHBIX YTIJIOB.

Boruucisate 00bEMBI U TIIOMIATNM TTOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma, MUpaMUa) C
NpUMEeHEHHEM (OPMYIT; BBIYMCIATH COOTHOILICHHS MEXKAY IUIOLIAIIMH ITOBEPXHOCTEH, 00bEMaMu
MOJJOOHBIX MHOTOTPaHHUKOB.

OHepI/IpOBaTI) INOHATUAMU. CHUMMCTPUA B HOPOCTPAHCTBE, ULCHTP, OCh U IINIOCKOCTH
CUMMCETpPUH,; HCHTP, OCh U IINIOCKOCTh CUMMETPHUN (1)I/Il"ypBI.

W3Bnekarh, mpeoOpa3oBhIBaTH M WHTEPIPETHPOBATh MHOOPMALMIO O TMPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YePTeXKax U PUCYHKAX.

[IpumensaT reomerpuueckue (QakThl JUIsl  pEUIeHHs CTEPEOMETPUYECKHX  3ajad,
MPEIOIarafolliX HECKOJIbKO MIarOB PEIICHHS, €CIH YCIOBHUS NPUMEHEHHUs 33a/JaHbl B SIBHOU
dbopwme.

[TpuMeHsATh NpoCTEHIINEe NPOTPaMMHBIE CPEICTBA W AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHCTEMBI IIPU PEIICHUHU CTEPEOMETPUUYECKHIX 3ajay.

[IpuBoguTE mpUMEPBl MATEMATHYECKUMX 3aKOHOMEPHOCTEM B IPUPOAE U KU3HH,
pacrio3HaBaTh MPOSBICHNE 3aKOHOB TEOMETPHUHU B HCKYCCTBE.

[TpuMeHATh MONyYeHHBIC 3HAHUS HA TPAKTUKE: AaHAIM3UPOBATh pEAbHBIC CUTYyallUd H
NPUMEHSATh  W3YYCHHBIE TIOHSATUS B MpOIECCe  TIOMCKa  PEUICHUs  MaTeMaTH4ecKu
cOpMyIHpOBaHHOW TPOOJIEMBI, MOJICIMPOBATh pEaJbHBIE CHTYallUd Ha S3BIKE T'E€OMETpPUH,
WCCIIEIOBAaTh IMOCTPOSHHBIE MOJIENH C HWCIIOJIB30BAaHUEM T€OMETPUYECKHX TOHSATHA M TEOPEM,



arrmapara aJ'II‘C6pBI; peliaTth MPAKTUYCCKUC 3aJadr, CBA3AHHBIC C HAXOXIACHUCM I'€COMETPHUYCCKUX
BCJIMYMH.

11 KJIACC

OmnepupoBaTh MOHATHAMH: LMJIMHIPUYECKAs TOBEPXHOCTh, 00Pa3yOLIHe MINHIPUICCKON
MOBEPXHOCTH; LWIMHJAP, KOHUYECKas IOBEPXHOCTb, OOpa3ylOIIUe KOHUYECKOW ITOBEPXHOCTH,
KOHYC; cpepruecKasi TOBEpXHOCTb.

Pacmio3naBath Tena BpameHus (LMIMHADP, KOHYC, cdepa u map).

OOBSICHATH COCOOBI MOYYEHUS TEJ BPAILCHHSL.

Krnaccuduuupopars B3auMHOE paciojokeHue chepbl ¥ IIIOCKOCTH.

OmepupoBaTh MOHSATHAMH: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA CEIMEHTA;
IIapOBOH CJIOHM, OCHOBAaHHE MIAPOBOTO CJI0S, BEICOTA IIAPOBOTO CIIOS; IAPOBOM CEKTOP.

Beruncaste 00bEMBI M IUIOIIAAM MOBEPXHOCTEH TeN BpAICHUS, T'€OMETPUYECKHX Tel C
pUMEHEHHEM (HOPMYIL.

OmnepupoBaTh MOHATHSIMHU: MHOTOTPAaHHHK, BIIUCAHHBIN B c(hepy U ONMUCAHHBIA OKOJIO chephbl;
cdepa, BMcaHHAsi B MHOTOTPaHHUK MJIH TEJIO BPAIICHHS.

BBIamcasiTe COOTHOIIEHHS MEKAY IIJIOIMIAASIMU IOBEPXHOCTEH U 00BEMaMH MOJOOHBIX TEL.

N300paxath u3ydaemble (GUIYpbl OT PYKH W C TNPUMEHEHHUEM IPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BBImonHsTE (BBIHOCHBIC) IUIOCKHE YEPTEXKH M3 PHCYHKOB MPOCTHIX OOBEMHBIX (HTyp: BU
CBEpXY, COOKY, CHH3Y; CTPOUTH CEUCHUS TEJ BPAIICHUS.

W3Briekath, MHTEPIPETHPOBATh U MPEOOPa3oBbIBATh MH(OPMALUIO O MPOCTPAHCTBEHHBIX
TEOMETPUYCCKUX (PUTypax, MPEICTABICHHYIO HA YePTEkKax U PUCYHKAX.

OmnepupoBaTh NOHATHEM BEKTOP B IPOCTPAHCTBE.

BBIONMHSTE IEHCTBUS CIIOKEHUSI BEKTOPOB, BEIYMTAHMS BEKTOPOB M YMHOXKCHHUSI BEKTOpa Ha
YHCII0, OOBSACHATH, KAKUMU CBOMCTBAaMH OHHU 00JIaaf0T.

[TpuMeHsATh MPaBUIIO MapaIeICIuIe .

OmnepupoBaTh TOHATHUAMH: JCKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOMIYJIb
BEKTOPa, PaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOpPA, YTOJI MEXAy BEKTOpaMH, CKaJSIPHOE
NPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIE ¥ KOMIUIAHAPHBIE BEKTOPBI.

Haxoauth cymMMy BEKTOPOB M HPOU3BEICHHE BEKTOpPA HA YHCIO, YroJ MEKIY BEKTOpaMHU,
CKJISIPHOE TMPOU3BEICHUE, PACKIIA/IBIBATH BEKTOP 110 IBYM HEKOJUTMHEAPHBIM BEKTOPAM.

3aaBaTh MIOCKOCTh YPaBHEHHEM B JISKApPTOBOW CHCTEME KOOpANHAT.

[lpumeHsAT, TeoMmeTpudeckue (GakThl Uil pElIeHHS  CTEePEOMETPHYECKHX  3ajad,
NPEINOJIararoluX HECKOJIbKO IIAroB PEUICHUs, €CIH YCJIOBHS NPUMEHCHHUS 3aJaHbl B SIBHOW
dbopwme.

Pemate mpocreiimme reomerpudeckue 3aqaddl Ha MPHUMEHEHHE BEKTOPHO-KOOPIMHATHOTO
MeToJ1a.

Pemath 3amaum Ha JIOKA3aTeNbCTBO MATEMAaTHYSCKHX OTHOLICHUH W HAXOXICHUE
TEOMETPUYCCKUX BEIMYMH MO O0pasiaM WM alropuTMaM, MPUMEHSS W3BECTHBIE METOJbI MPH
pELICHUH CTaHJAPTHBIX MaTEMaTHYECKUX 3aj1ay.

[TpuMeHsATh NpoCTEHIINEe NPOTPaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHCTEMbI IIPU PEIICHUN CTEPEOMETPHUYCSCKHX 3a/1au.

[TpuBOaWTE mMpHMEPhl MaTEMAaTHUYECKMX 3aKOHOMEPHOCTEH B TMPHPOJAC U IKH3HH,
pacno3HaBaTh NPOSIBICHUE 3aKOHOB TE€OMETPHH B HCKYCCTBE.

[TpuMeHATh MONyYeHHBIC 3HAHUS HA TPAKTUKE: AaHAIM3UPOBATh pEAbHBIC CUTYyallUd H
OPUMEHATh  W3YYCHHBIC  TOHSITHS B MpOIECCe  TOMCKAa  PEHICHUS  MaTeMaTHYeCKd
copMyIHPOBAaHHON TMPOOJIEMBI, MOJCIUPOBATh pPEATbHBIC CHUTYyallMd Ha S3bIKE TCOMETPHH,
UCCJIEI0BAaTh TMOCTPOCHHBIE MOJETH C HCIIOJIb30BAHUEM TE€OMETPHUYECKHX IOHSATHH H TEOpEM,
anmapaTa anreOpbl; pemath MPaKTUYECKHe 3a/1aud, CBSI3aHHBIC C HAXO0XKICHUEM T€OMETPHYECKHX
BEJINYHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
K
N HaumeHoBaHue pa3aesioB M TeM IPOrPaMMBbl 0““"““;2 -~y I JJEKTPOHHEIE (HPPOBLIC)
n/n pasi porp Bcero OHTPOILHBIE PaKTHiecKue o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThbI
1 BBeJieHHie B CTEPEOMETPHIO 10 https://Ibz.ru/metodist/authors/matematika/3/ep-
4-umk10-11uufgos.php
9 [IpsiMble U TIIOCKOCTH B IIPOCTPAHCTBE. 12 1 https://Ibz.ru/metodist/authors/matematika/3/ep-
[TapanaenbHOCTh MPSMBIX U INIOCKOCTEH 4-umk10-11uufgos.php
3 TTepHeHAMKyIAPHOCTS IPAMBIX H MIOCKOCTEI] 12 https://Ibz.ru/metodist/authors/matematika/3/ep-
4-umk10-11uufgos.php
https://Ibz.ru/metodist/authors/matematika/3/ep-
4 VYrisl MeXAy NPSMBIMU U IUIOCKOCTSIMHU 10 1 4-umk10-11uufqos.php
https://Ibz.ru/metodist/authors/matematika/3/ep-
5 MHororpaHHUKH 11 1 4-umk10-11uufqos.php
) https://Ibz.ru/metodist/authors/matematika/3/ep-
6 O0bEMBI MHOTOI'PaHHUKOB 9 1 4-umk10-11uufgos.php
https://Ibz.ru/metodist/authors/matematika/3/ep-
7 [ToBTOpEHME: ceueHMs1, paCCTOSTHUS U YTJIbI 4 1 4-umk10-11uufgos.php
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0



https://lbz.ru/metodist/authors/matematika/3/ep-4-umk10-11uufgos.php
https://lbz.ru/metodist/authors/matematika/3/ep-4-umk10-11uufgos.php
https://lbz.ru/metodist/authors/matematika/3/ep-4-umk10-11uufgos.php
https://lbz.ru/metodist/authors/matematika/3/ep-4-umk10-11uufgos.php
https://lbz.ru/metodist/authors/matematika/3/ep-4-umk10-11uufgos.php
https://lbz.ru/metodist/authors/matematika/3/ep-4-umk10-11uufgos.php
https://lbz.ru/metodist/authors/matematika/3/ep-4-umk10-11uufgos.php
https://lbz.ru/metodist/authors/matematika/3/ep-4-umk10-11uufgos.php
https://lbz.ru/metodist/authors/matematika/3/ep-4-umk10-11uufgos.php
https://lbz.ru/metodist/authors/matematika/3/ep-4-umk10-11uufgos.php
https://lbz.ru/metodist/authors/matematika/3/ep-4-umk10-11uufgos.php
https://lbz.ru/metodist/authors/matematika/3/ep-4-umk10-11uufgos.php
https://lbz.ru/metodist/authors/matematika/3/ep-4-umk10-11uufgos.php
https://lbz.ru/metodist/authors/matematika/3/ep-4-umk10-11uufgos.php

11 KJIACC

KoauuyecTBO 4acoB

Ne HaumenoBaHue pa3ie/ioB U TeM NPOrPaMMbl KonrTpoabsubie IIpakTuueckue DUICKTPOHHEIC (L PPOBLIC)
n/n Bcero o0pa3oBaTe/ibHbIE PecypChl
padoThI padoThI
1 Tesia Bpamenus 12 https://Ibz.ru/metodist/authors/matematika/3/ep-
4-umk10-11uufgos.php
N https://Ibz.ru/metodist/authors/matematika/3/ep-
2 OOBEub TN > 1 4-upmk10-11uufqos.php :
3 BeKTODEL H KOODIHHATEL B IPOCTPAHCTES 10 1 https://Ibz.ru/metodist/authors/matematika/3/ep-
4-umk10-11uufgos.php
4 TlopToperme, 0GOBIIEHEe, CHCTEMATHIAIS SHAHHIE 7 1 https://Ibz.ru/metodist/authors/matematika/3/ep-
’ ’ 4-umk10-11uufgos.php
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0



https://lbz.ru/metodist/authors/matematika/3/ep-4-umk10-11uufgos.php
https://lbz.ru/metodist/authors/matematika/3/ep-4-umk10-11uufgos.php
https://lbz.ru/metodist/authors/matematika/3/ep-4-umk10-11uufgos.php
https://lbz.ru/metodist/authors/matematika/3/ep-4-umk10-11uufgos.php
https://lbz.ru/metodist/authors/matematika/3/ep-4-umk10-11uufgos.php
https://lbz.ru/metodist/authors/matematika/3/ep-4-umk10-11uufgos.php
https://lbz.ru/metodist/authors/matematika/3/ep-4-umk10-11uufgos.php
https://lbz.ru/metodist/authors/matematika/3/ep-4-umk10-11uufgos.php

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» Maremaruka: anreOpa ¥ Havdajla MaTEMaTUYECKOTo aHanu3a, reometpus. ['eomerpus, 10-11
kiaccbl/ Atanacsa JI.C., byty3os B.®., Kagomines C.b. u apyrue, AKiimoHepHoe o011ecTBo

«M3narenbcTBO «lIpocBemenue»

METOANMYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

https://uchitel.club/fgos

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

https://Ibz.ru/



MHWHHUCTEPCTBO ITPOCBEIIEHUS POCCUMCKOMN ®EJNEPAIIUUA
MunucTepcTBO 00pasoBanus U Hayku PecnyOsiukn bamkoprocran
AJIMHMHHCTPAIMA MYHHIIUNIAJBHOIO paiioHa AJibIIeeBCKHi paiion Pecny0imkn

Bbamkoprocran

MBOY COLI c. TpyHTauieso

PABOYAS [IPOTPAMMA
(ID 1818273)

yueOHOro kypca « BeposiTHOCTb M CTATHCTHKA.
ba3oBblii ypoBeHb»

st ooygaromuxest 10-11 knaccoB

c. Tpyntaumeno 2023



INOACHUTEJIBHASA 3AITMCKA

Pabouas mporpamMma ydeOHOro kypca «BeposTHOCTh M CTaTHCTHKa» 0a30BOT0O ypOBHS IS
obyyaromuxcs 10 —11 xmaccoB pa3paborana Ha ocHOBe DenepalbHOrO TOCYIAPCTBEHHOTO
00pa3oBaTeNbHOIO CTaHAApTa CPEAHETO OOIIero 0O0pa3oBaHUs, ¢ YIYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUM, NPEABABISEMbIX K MaTeMaTH4YeCKOMY OOpa30BaHUIO, W TPAJULMHA POCCUIICKOrO
oOpa3zoBanus. Peanu3zaiyst mporpaMMbl 00€CIIEUMBAET OBJIAJCHUE KIIOYEBBIMH KOMIIETECHIIMSIMH,
COCTABIISIIOLUIMMHM OCHOBY JUIi CaMOpPa3BUTHS U HENPEPHIBHOTO OOpa30BaHMA, IIEIOCTHOCTh
OO0IIEKYJIBTYPHOI'O, IMYHOCTHOT'O U IIO3HABATEJILHOTO PA3BUTHSI IMUYHOCTH 00YYarOLIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

VY4eOHbIil Kypc «BepoATHOCTh U CTaTUCTHKA) 0A30BOTO YPOBHS SIBJISETCS MPOJOJKEHUEM U
pa3sBUTHEM OJHOMMEHHOIO Yy4yeOHOro Kypca 0a30BOro ypoBHS OCHOBHOM mkosbl. Kype
npegHasHaueH Uil (OpMHUpPOBaHMS y OOYYarOLIUXCA CTATUCTHUUYECKOW KyJIbTYpbl M IOHMMAHUS
pOJIM TEOPHUU BEPOSATHOCTEH KaK MATEeMAaTM4YECKOr0 MHCTPYMEHTA JUI WM3Y4YEHMs CIy4alHbIX
COOBITHI, BeTMUMH U TporieccoB. [Ipu u3ydeHnn Kypca o00ramaroTcest MpeaCTaBICHUS YIaLIXCs O
METOAAX HCCIeI0BaHUsA M3MEHYMBOIO MMpa, pa3BUBAECTCS NMOHHMMaHHE 3HAaYMMOCTH U OOIIHOCTU
MaTEMaTUYECKUX METOJNOB ITO3HAHUS KAaK HEOTHEMJIEMOM 4YacTH COBPEMEHHOIO €CTECTBEHHO-
Hay4HOI'0O MUPOBO33PEHUSL.

Copep:xaHue Kypca HalpaBJ€HO Ha 3aKpeIIEHUE 3HaHUH, OJyYEHHBIX IIPU U3YUEHUH Kypca
OCHOBHOM IIKOJIBI U HA Pa3BUTHE MPEICTABICHUHN O CIy4yalHbIX BEJIMUNHAX U B3aUMOCBSI3AX MEXIY
HUMU Ha B&XXHBIX IPUMEpaXx, CIOKEThI KOTOPBIX IIOYEPIIHYTHI U3 OKPYKAIOILIEr0 MUpA.

B cooTBercTBUMM ¢ yKa3aHHBIMH LEISIMH B CTPYKType ydeOHOro Kypca «BeposTHOCTh H
CTaTUCTUKA» CpeIHEH IIKOJbI Ha 0a30BOM YPOBHE BBIJCIECHBI CIEAYIOIINE OCHOBHbIE
cojiepkaresbHble TMHUU: «CilydaiiHble COOBITHS U BEPOATHOCTUY, «CilyyaiiHble BEIMYUHBI U 3aKOH
OOJIBLIMX YUCEI.

BaxHylo uacTh Kypca 3aHMMaeT M3y4yeHME TIE€OMETPUYECKOro M OMHOMUAIBHOTO
pacupeneneHnid 1 3HaKOMCTBO € UX HEIPEPBIBHBIMU aHAJIOraMU — ITOKA3aTEJIbHBIM U HOPMaJIbHBIM
pacnpeneieHUusIMU.

Conepxanne mnuHUKM «CiyyailHble COOBITMSI M BEPOSATHOCTH» CIIY’)KUT OCHOBOM st
(bopMHpOBaHUS MPEICTABICHUNA O pacrlpeieseHUN BEPOSATHOCTEH MeXy 3HAuUeHHSMH CIydalHBIX
BEJIMYMH, a TaKXe 3Ta JMHUS HeoOXoquMma Kak 0a3a Iy M3y4deHMs 3aKOHAa OONbIINX YHCENT —
(GyHIAMEHTAJILHOTO  3aKOHA, JCWCTBYIOIIEr0 B MHPUPOJE U OOMIECTBE M UMEIOILEro
MaTeMaTHueckyro popmanuzanuto. Cam 3aK0H OOJBIINX YHUCEN MPEIaraeTcsi B 03HaKOMUTEIbHON
¢dbopme ¢ MUHUMAJIbHBIM UCIIOJIb30BAHUEM MAaTEMAaTUYECKOT0 (popMaIn3Ma.

Templ, CBA3aHHBIE C HENPEPBIBHBIMHU CIIy4alHBIMH BEJIMYMHAMU, AKLUEHTUPYIOT BHHUMAHHUE
IIKOJIbHUKOB Ha OMMCAaHUH M U3YYEHUU CIyYalHbIX SBJEHHM C MOMOILBIO HEMPEPBIBHBIX (PYHKIIHM.
OCHOBHOE BHMMAHHE YJIENAETCS IMOKAa3aTeJbHOMY M HOPMAJIBHOMY PacCIpeNeiIeHMsIM, TIPU 3TOM
IpearnosaraeTcss O3HAKOMHUTEIbHOE M3Y4YeHHEe Marepuana 0e3 J0Ka3aTelbCTB MPUMEHSIEMbIX
(hakToB.

MECTO KYPCA B YYEBHOM IIVTIAHE
Ha usyuenue kypca «BeposSTHOCTH M cTaTUCTHKa» Ha 0a30BOM YPOBHE OTBOIUTCSA | yac B
HEJIETI0 B TEYCHUE KaXOTO rofa 00yueHus, BCero 68 yueOHbIX 4acoB.

COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

[IpencraBinenne AaHHBIX € HOMONIbIO Tabnuu W auarpamMMm. CpenHee apudmernyeckoe,
Me/raHa, Hauboublilee U HaMMEHbIlee 3HAUCHHs, pa3Max, JTUCIEePCHs U CTaHAAPTHOE OTKIOHEHHE
YHUCJIOBBIX HAOOPOB.

CrayvaiiHple SKCHEPUMEHTHI (ONBITHI) M ClydailHble COOBITHS. DJIeMEHTapHbIE COOBITHS
(ucxonpr). BeposiTHOCTH citydaiiHOTO coOOBITHS. bBiM30CTh 9acTOTBl W BEPOSATHOCTH COOBITHH.



Cry4aiiHpIe OIBITHI C PABHOBO3MOXHBIMH 3JI€MEHTApHBIMU COOBITHSMU. BeposiTHOCTH COOBITHIT B
OTIBITaX C PAaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.

Omnepanuu HajJ COOBITHSMM: TepecedeHue, OOBbeIWHEHHE, MPOTHUBOIOJIOKHBIE COOBITHS.
Huarpammsl Ditnepa. Dopmyra ci0KeHUs BEPOITHOCTEN.

VYcioBHas BEPOATHOCTb. Y MHOXKEHHE BEpPOSATHOCTEW. JlepeBO CiydyallHOrO 3KCIEPUMEHTA.
dopmyra noiaHou BeposTHOCTU. HezaBucruMblie cOOBITHS.

Kombunatopaoe mnpaBuwiio ymHoxenus. IlepectanoBku u ¢akropuasn. Yucmo codeTaHuid.
Tpeyronsuuk Ilackans. @opmymna 6unoma HeroToHa.

bunapHblii ciyyaliHbll ONBIT (MCHBITAaHUE), ycleX M Heydada. He3aBUCUMBIE MCIIBITaHMS.
Cepust HE3aBUCHMBIX HCTBITAHUN 10 epBOro ycnexa. Cepust He3aBUCUMBIX UCIIBITAHUI bepHysuiu.

Cnyuaiinas BenuuMHa. Pacnpenenenue BeposiTHOcTed. Jlumarpamma —pacnpeeneHusl.
[Ipumeps! pacnpesiesieHnit, B TOM YHCIIe, TEOMETPHUUECKOe M OMHOMHAIIBHOE.

11 KIIACC

UucnoBble XapaKTEpUCTUKH CIIyYalHbIX BEIMYMH: MaTEMAaTUYECKOE OXKUIAHUE, TUCIIEPCUS U
CTaHJapTHOE OTKJIOHEHME. [IpumMeprl MpUMEHEHHMsT MATEMAaTUYECKOrO0 OXHMJIAaHUA, B TOM YHUCIE B
3ajjauyax M3 MMOBCETHEBHOM JKM3HU. MaTeMaTndyeckoe OXHuIaHue OMHAPHON CIy4ailHON BETUYMHBI.
MatemaTHuueckoe OXKUIAHME CYMMBI CIIY4alHBIX BEJIMYMH. MareMaTudyeckoe OXHUIaHue U
JHCTIEPCUSI TEOMETPHYECKOTO M OMHOMHUAIBHOTO PACIIPEIeIICHHM.

3aKkoH OONBLIMX YMCEN M €ro pojb B HayKe, Ipupoae U oduiectBe. BbiOopouHslii MeTOA
UCCIICJOBAHUH.

IIpumepbl HENpPEpPBIBHBIX CIIy4alHbIX BeaW4MH. [IoHATHE O IUIOTHOCTH pacnpeleneHHus.
3aauu, NpUBOJALIME K HOPMaJIbHOMY pacripeaeneHuto. [lonsaTue o HopMaabHOM pacnpeaeeHIH.

IINTAHUPYEMBIE PE3YJIbTATDBI

JIMYHOCTHBIE PE3YJIBTATBI

JIMdHOCTHBIE pPE3yJIbTaThl OCBOSHUS MPOrpaMMbl y4eOHOTO TpeaMmeTa «MaTemMaTHKay
XapaKTepU3yIOTCS:

I'paxnanckoe BocnuTaHue:

c(OPMUPOBAHHOCTBIO  TPAKIAHCKOW MO3UIMH  oOydaromierocs Kak akKTUBHOTO U
OTBETCTBEHHOI'0 WJIEHA POCCUHCKOIO OOIIEeCTBa, MPEACTABICHUEM O MaTEMaTHYECKHUX OCHOBAX
(OYHKITMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SIBICHHI, TMPOIEIYyp TPaKIAHCKOTO OOIIecTBa
(BBIOOpBI, OMpPOCHI M Tp.), YMEHHEM B3aUMOJICHCTBOBaTh C COIHMAIBHBIMH HWHCTUTYTaMHU B
COOTBETCTBHUH C UX (PYHKIMSIMHU U Ha3HAYCHHEM.

IIaTpuoTnyeckoe BociuTaHHE:

c(OPMHUPOBAHHOCTBHIO POCCUNCKOMN TI'pa)1aHCKOW MIEHTHYHOCTH, YBaXXEHMS K MPOLLIOMY U
HACTOAIIEMY POCCUUCKON MaTeMAaTHUKH, [IEHHOCTHBIM OTHOILIEHHUEM K JOCTH)KEHUSM POCCUHUCKHUX
MaTEMaTHKOB U POCCHICKOM MaTEeMaTHMYeCKON IIKOJbI, K HCIOJB30BAHUI0 ATHX JOCTHKEHUH B
JIPYTHUX HayKax, TEXHOJOTHUAX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

OCO3HAaHHWEM  JYXOBHBIX IIEHHOCTEH  pOCCHIiCKOr0  Hapona; Cc(hHOPMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMs, STUYECKOTO MOBENEHHUS, CBS3aHHOTO C MPAKTUYECKUM MPUMEHEHHUEM
JNOCTUKEHUM HAyKH U JIeATEIbHOCTHIO Y4YEHOT0; OCO3HAHMEM JIMYHOTO BKJIaJa B IOCTPOEHHE
YCTOMYHUBOTO OYAYIIEro.

JcTeTH4YecKoe BOCIIUTAHUE:

ACTETHUYECKUM OTHOIICHHEM K MHUPY, BKIIIOUasl ICTETHUKY MaTeMaTHIECKIX 3aKOHOMEPHOCTEH,
O00BEKTOB, 3aJa4, PEIICHWHA, PacCYXJICHHI;, BOCIPUUMYHBOCTHIO K MaTEMaTHYCCKHM acIeKTaM
Pa3IMYHBIX BUJOB HCKYCCTBA.

Du3uyecKoe BOCIUTAHHE:

c(hOpMHUPOBAHHOCTHIO YMEHHUSI TPUMEHATh MaTeMaTHUECKHUE 3HAHUS B MHTEpecax 3J0pPOBOTO
n 0Oe3omacHoro oOpas3a >XW3HH, OTBETCTBEHHOTO OTHOIICHHMS K CBOEMY 3JI0POBBIO (370POBOE



NUTaHue, cOaJTaHCUPOBAHHBIN PEXHUM 3aHATUH M OTIbIXA, PETYyIApHas (HU3MUECKas aKTHBHOCTH);
(U3NIECKOTO COBEPIICHCTBOBAHNUS, P 3aHATUAX CIOPTUBHO-03/I0POBUTEIBHOM JESITEIBHOCTHIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHWEM IIEHHOCTH TPYIOJIOOWS; MHTEPECOM K pa3IMYHBIM
chepam npodeccHOHATBHON NESITENFHOCTH, CBS3aHHBIM C MaTeMaTHKOH M e NPHIOKECHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIA BHIOOp Oyaymied mpodeccuu M pean30BBIBATH COOCTBEHHBIC
KU3HCHHBIC IUIAHBI; TOTOBHOCTBIO M CIHOCOOHOCTBIO K MaTeMaTH4ecKOMy OOpa30BaHUIO U
caM000pa30BaHMIO HA MPOTSHKEHUH BCEH KHM3HU; TOTOBHOCTBIO K aKTMBHOMY YYaCTHIO B PELICHUU
NPaKTHYECKHX 3a]a4 MaTeMaTHYECKON HAaIPaBICHHOCTH.

JIKOJIOTHYEeCKOe BOCIIUTAHHUe:

c(OPMHPOBAHHOCTHIO JKOJIOTUYECKOM KYJIbTYphl, IOHMMAHHEM BIHUSHHUS COIMAJIBHO-
HKOHOMHUYECKUX MPOLECCOB HAa COCTOSHUE IPHUPOAHOW M COLUMAIBHOM Cpeabl, OCO3HAHHEM
r700aJIbHOTO XapaKTepa SKOJIOTHYECKUX Mpo0iieM; OpHeHTaleld Ha TPUMEHEHNE MaTeMaTHIeCKIX
3HAHUH IS pelIeHus 3a1ad B 00JacT OKPYXKAroIIeH Cpe/ibl, ITIAHUPOBAHUS MTOCTYIIKOB M OIICHKU
MX BO3MOKHBIX MTOCIIEICTBUI ISl OKPYKAIOILIECH CPEIbl.

LleHHOCTH HAYYHOTO MO3HAHMSA:

c(OPMHUPOBAHHOCTHIO ~ MHUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHs HAyKH M OOIIECTBEHHOW NMPAKTHKH, MOHMMaHUEM MAaTEMAaTUYECKOW HAayKH Kak Cgepsl
YeJIOBEYECKON NEeSTETLHOCTH, JTAloB €€ pa3BUTHS M 3HAYMMOCTH JUISI Pa3BUTHS LUBUIM3ALINY;
OBJIaJICHUEM SI3bIKOM MAaTEMaTHKH M MaTeMaTH4eCcKOW KyJIbTypOH KaK CPEACTBOM IO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIIECTBIIATh POCKTHYIO M HCCIICIOBATEILCKYIO JACATEILHOCTh HHAMBHUYAIBHO U B

rpymnre.

METAINIPEAMETHBIE PE3YJIbTATBI
MertamnpeaMeTHbIe pe3yabTaThl OCBOCHHUSI MPOTpaMMbl Y4eOHOTO mpeamera «MartemaTtukay
XapaKTepU3YIOTCS  OBJIAJICHUEM  YHUBEPCAIBHBIMH  HO3HAGAMENbHLIMU  OeliCMEUsMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMY, — YHUBEPCATbHbIMU — PecyNamuUeHbIMU
oelcmseusmu.
1) Vuueepcanvnvie nosnasamenwvhuvle Oeticmeus, obecnewusarom popmuposanue 6a306bix
KOCHUMUBHBIX NPOYECco8 00yuaowmuxcs (0ceoenue Memoo0o8 NO3HAHUSL OKPYICAIWe20 MUpa,
npuUMeHeHUe 102ULeCKUX, UCCIe008AmeNbCKUX onepayull, ymeHul pabomams ¢ uHgopmayuei).
Ba3oBble 1oruveckue aeiicTBUA:
® BBIBISITH M XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKUX OOBEKTOB, MMOHSATHH,
OTHOIICHUNH MEXJy TMOHATUSAMHU; (OPMYIHUPOBATh OMpENEIICHUs TMOHITHI, YCTaHaBIMBATh
CYLIECTBEHHBIN MPU3HAK KJIacCU(PHUKAIIUU, OCHOBAHUS JIsl 0000IIEHUsI U CPaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJN3a;

® BOCIOPHHHMATH, (QOPMYIUPOBATH U TNPeoOpPa30OBBIBATh CYXACHHS: YTBEpAUTEIbHBIE U
OTpUIaTEIIbHBIC, SIMHIYHBIC, YaCTHBIC U OOIIIHE; YCIIOBHBIC,

® BBIBISATH MAaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOpeYHs B (hakTax,
JAHHBIX, HAONIOMEHUSAX W YTBEPKICHUSAX; TMpeiararb KPUTEPUU IS BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

e JleNaTh BBIBOJABI C WCIIOJb30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U WHIYKTHBHBIX
YMO3aKJIIOUYEeHUH, YMO3aKIIOUEHHH 110 aHAJIOTHH;

® IIPOBOJUTH CAMOCTOSITSIIBHO JIOKA3aTeIhCTBA MATEMAaTHYECKHX YTBEP)KICHUU (MPSMBbIC U OT
MIPOTUBHOTO), BBICTPAMBATh ApPTYMEHTAIUIO, MPHUBOJUTh TPHUMEPHl ¥ KOHTPIPHUMEPHI;
000CHOBBIBATh COOCTBEHHBIE CYXKIACHHS U BHIBOJIBI;

e BBIOMpaATH croco0 pemieHus] yueOHOW 3ajaud (CpaBHUBATh HECKOJIHKO BAPUAHTOB pEIICHUS,
BBIOMpaTh HanboJIee MOIXO SN ¢ Y4ETOM CaMOCTOSTENIHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble nccienoBaTebcKue 1eHCTBUS:



UCIOJIb30BaTh BOIPOCH KaK HCCIEIOBATENLCKU WHCTPYMEHT TIO3HAHUS, (OPMYyIUPOBATH
BONIPOCHL, (PUKCUPYIOLIUE MPOTUBOpEUYHE, MpoOJIeMy, YCTaHAaBIMBAaTh HCKOMOE U JaHHOE,
(dbopMHPOBATh TUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3ULINIO0, MHEHUE;
MIPOBOAUTH CAMOCTOSATEIBHO CINITAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEIOBAaHUE MO YCTAaHOBIICHUIO
0CcOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBICHHS, MPOLECCa, BBIABICHHIO 3aBUCUMOCTEH
MEXITy 00BEKTaMH, SBIICHUSIMU, TIPOIIECCAMU;
CaMOCTOSITENILHO (OpMyIHpOBaTh OOOOIIEHUS W BBIBOABI IO pe3yabTaTaM IPOBEAEHHOTO
HaOJII0ICHUsI, UCCIICJIOBAHMSI, OIICHUBATH JJOCTOBEPHOCTD MOJYICHHBIX PE3yJbTaTOB, BHIBOJOB U
000011IeHMI;
MIPOTHO3UPOBATH BO3MOKHOE PA3BUTHE MPOLIECCA, a TAKXKE BBIIABUTATH MPEAMNOI0XKEHHUS O €ro
Pa3BUTHUU B HOBBIX YCIOBHUSIX.

Pa6ora ¢ nundopmanmeii:
BBIBJIATH JAePUUUTHI MHPOpPMAIMK, JAaHHBIX, HEOOXOAMMBIX [UIsi OTBETAa Ha BONPOC U IS
pellIeHus 3a/1auH;
BbIOMpaTh  WMH(OpPMALMIO U3  HCTOYHUKOB  pAa3MYHBIX  THUIOB,  aHAIU3UPOBATH,
CUCTEeMATHU3UPOBaTh M HHTEPIPETUPOBATH HWHQPOPMAIUIO pPA3JIMYHBIX BUIOB H  (popm
MIPEACTABICHUS;
CTPYKTYypUpPOBaTh WH(GOPMAIUIO, TPEIACTABIATh €€ B Pa3IUYHBIX (HOpMax, HIUTFOCTPUPOBATH
rpaduyecku;
OIICHUBATh HAAEKHOCTh MH(DOPMAIIMH IO CAMOCTOSATEIIHFHO CHOPMYIMPOBAHHBIM KPHTEPHUSIM.

2) Yuueepcanvhvie KOMMYHUKAMUGHBIE Oelicmaus, 00ecneuusarom coopmuposaHHocmy

COUUAJIbHBIX HABLIKOB 06y1laIOM4MXC}l.

Oo0menue:
BOCIIPUHUMATH U (POPMYIUPOBATH CY’KACHHS B COOTBETCTBUU C YCIOBHAMU H LEISMH OOIICHHS;
SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOYKY 3PEHHS B YCTHBIX W NHUCBMEHHBIX TEKCTaX,
JaBaTh MOSCHEHHS 10 XOAY PEIICHHUs 3a7a4l, KOMMEHTHPOBATH IMOJIyYCHHBIN Pe3yIbTar;
B XO0J€ OOCYXIEHHMS 3aJaBaTh BONPOCHI IO CYIIECTBY OOCYKIaeMOl TeMbI, HpOOIEeMBI,
pemaeMoii 3a7auu, BBICKAa3bIBaTh WJEH, HAICJICHHBIE HAa TOMCK PEIICHHs; COMOCTABIATh CBOU
CYXJIEHUS C CY)KIECHUSMHU APYIMX YYaCTHHUKOB JMAnora, oOHapyKuMBaTh pa3iMuue M CXOICTBO
MO3UIMI; B KOPPEKTHOM (hopMme popMyInpoBaTh pa3HOTIIACUS, CBOM BO3PaKEHMUS;
NPEJCTAaBIATh PE3yJbTaThl pPELIeHUs 3aJadyM, SKCIEPUMEHTa, MCCIEeOBaHUs, IPOEKTa;
CaMOCTOSITENIbHO  BBIOMpaTh (opMaT BBICTYIUIGHHUS € Y4€TOM 3a7ad NpPE3CeHTAlMd MU
0COOEHHOCTEH ayAUTOPUH.

CoTpyannuecTBo:
MOHMMAaTh ¥ WCIIOJIb30BaTh TPEUMYIIECTBA KOMAaHTHOW W WHAMBHIYaTbHOH pPabOTHI TIpH
pemieHNH Y4eOHBIX 3a/a4; NPUHUMATh LEIb COBMECTHOM JeATeNbHOCTH, IUIAHUPOBAThH
OpraHU3alMI0 COBMECTHOW pabOThI, pacHpedensTh BUIbI padOT, 1OroBapuBaThcs, 00CYXIaTh
Ipolecc U pe3yabTaT paboThl; 000011aTh MHEHUSI HECKOIBKHX JIFOJIEH;
y4acTBOBaTh B TPYNIOBBIX (opmax paboTbl (0OCYXAeHHs, OOMEH MHEHHH, «MO3rOBbIe
IITYPMBI» W HHBIE); BBIOJIHATH CBOIO YacTh pabOThl M KOOPIWHHPOBATH CBOW JEHCTBHS C
IPYTUMH YJI€HAMHA KOMaHBI; OIICHWBAaTh KAayeCTBO CBOETO BKJaJa B OOMIMK TMPOIYKT II0
KpUTEPHIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuusepcanvuvie pezynamuensie Oeiicmsus, obecneuugaiom Gopmuposanue cmvicio8biX

YCMAaHOBOK U HCUSHEHHbLX HABLIKOG JTUYHOCMU.

Camoopranuszaums:
COCTaBJATh IUJIaH, QITOPUTM pEIICHUs 3aJayd, BbIOMpaTh CHOCOO pelieHUs ¢ Y4ETOM

UMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBAaTh U KOPPEKTHPOBATH
BapHaHThI peUIeHHH ¢ yu€TOM HOBOM HMH(DOpMALIUU.

CaMOKOHTPOJIb:



e BJAJCTh HABBIKAMHU IO3HABATENBbHON pedIeKCHM KaK OCO3HAHHUS COBEpIIAEMBIX ICHCTBUU U
MBICIMTENBHBIX  IMPOLECCOB, MX pe3yJabTaTOB; BIAAETh CIIOCOOAMH  CaMOIIPOBEPKH,
CaMOKOHTPOJIS MPOLIECCa U Pe3yIbTaTa PEIICHUS MAaTEMATUYECKOM 3a1a4H;

® IIpeABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PEIICHUM 3a7a4d, BHOCHUTH
KOPPEKTHUBHBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, JaHHBIX, HAMIEHHBIX OLMINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OILICHUWBATh COOTBETCTBHE PE3yJIbTaTa LENIU U YCIOBUAM, OOBSICHATH MIPUYUHBI JOCTHKCHHS WITH
HEJIOCTIKEHHUS ~ pe3yJabTaToB  JACATENbHOCTH, HAXOAWTh  OWIMOKY, JaBaTh  OLEHKY
IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbBI

10 KJTACC

YuraTh U CTPOUTH TAOJIMIBI U TUATPAMMBI.

OmnepupoBarh MOHATUSAMH: CpeAHee apu(METHUECKoe, MeIaHa, Hauboblee, HauMEHbIIee
3Ha4YEHHE, Pa3MaX MAaCCHUBA YUCIIOBBIX JAHHBIX.

OnepupoBaTh MNOHATUSAMM: CIy4ailHbI OSKCIIEPUMEHT (ONBIT) W clydailHoe coObITHE,
3JIEMEHTApHOE COOBbITHE (3JIEMEHTApPHBIA MCXOJ) CIy4yailHOrO OIBITA; HAXOAMTh BEPOSITHOCTU B
OIbITaX C PABHOBO3MOXKHBIMHU CIy4ailHBIMU COOBITUSIMH, HAaXOJUThb U CPaBHUBATh BEPOSITHOCTH
COOBITHI B M3YUEHHBIX CITy9alHBIX SKCIIEPUMEHTAX.

Haxonute u (opmynupoBarh COOBITHS: IepecedeHne M OObeIMHEHHE AAHHBIX COOBITHH,
COOBITHE, TPOTUBOIOJIOKHOE JIAHHOMY COOBITHIO; IIOJIb30BaThbCsA JuarpaMMamu Oiiepa U
(bopMyIIO# CIIOKEHHS BEPOATHOCTEH MPH PEIICHUHN 3a7ad.

OnepupoBaTh MNOHATUSMU: YCIOBHasi BEPOSITHOCTh, HE3aBUCHUMbBIE COOBITUS; HAXOJAUTh
BEPOATHOCTH C IIOMOLIBIO IIPABUJIA YMHOKEHHUS, C IIOMOILBIO JIepeBa CIy4alHOTO OIBITA.

[TpuMeHATh KOMOMHATOPHOE MPABUJIO YMHOXKEHUS NP PEILICHUH 3a/1au.

OnepupoBaTh NOHATUSIMU: UCIBITAHUE, HE3ABUCUMBbIE UCIIBITAHUS, CEpUsl UCIBITAHUH, ycrex
U HeyJaya, HaXOAUTb BEPOSTHOCTU COOBITUH B CEPUM HE3aBUCHMBIX HCIBITAHUNA 10 IEPBOIO
ycriexa; HaXOAUTh BEPOSITHOCTH COOBITHI B C€pUU HCTIBITaHui bepHymu.

OnepupoBaTh NOHATUAMHU: CIlydaliHas BEJIWYMHA, PACIIPENEICHUE BEPOATHOCTEH, TUarpaMMa
pacrpeneieHus.

11 KJIACC

CpaBHMBaTh BEPOATHOCTH 3HAUYEHWI CIydyalHOM BEJIMYMHBI IO PACHPEACNICHUIO WU C
MTOMOIIIBIO JHATrPAMM.

OnepupoBaTh TMOHSATHEM MaTeMaTHYECKOTO OKMJAHUS;, TPUBOJIUTH TPUMEPHI, Kak
MPUMEHSAETCS MaTeMaTHYECKOE OXKMJIAHUE CIyYalHOW BEJIMYMHBI HAXOJUTh MaTeMaTHYeCKOe
0’KHJIaHUE T10 JTAHHOMY PACIIPEIECIICHHUIO.

Nwmets nipencTaBienre o 3aKk0He OONBIINX YHCeT.

Nwmets npencTaBienre 0 HOpMaabHOM paclpeeseHUH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne
n/ HaumeHoBaHue pa3/ie/ioB U TEM NPOTPAMMBbI

11

HpeI[CTaBJ'IeHI/IC JaHHBIX WU OIIMCATCJIbHAsA CTaTUCTHUKA

CHy‘IaﬁHHC OIIBITHI U CHy‘IﬂﬁHHC CO6I>ITI/I${, OIIBITHEI C
PaBHOBO3MOKHBIMHA 3JICMCHTAPHBIMHA UCXOJaMU

OnepauHH Hanqg CO6BITI/I${MI/I, CJIOKCHHC BepOﬂTHOCTCﬁ

YcioBHas BEPOATHOCTb, IEPEBO CIYIaHOTO OIBITa, (hopMyIia
MIOJIHOM BEPOSITHOCTH M HE3aBUCUMOCTh COOBITUI

DneMeHTbl KOMOMHATOPUKU
Cepun nocneoBaTeNbHbIX UCIIBITAHUI
CrnyyaiiHble BEIMUUHBI U pacIIpeieTIeHUs

O00011eHMEe ¥ cucTeMaTh3alus 3HaHUi

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Bcero

34

KoanuecTBo 4acoB

KoHnTpoJbHbIe
padoThI

IIpakTHyeckue
padoTshI

dyeKkTpoHHbIe (LM pPOBbLIE)
o0pa3oBaTejibHbIE PeCypChI

http://school-collection.edu.ru

http://fcior.edu.ru

http://school-collection.edu.ru

http://fcior.edu.ru

http://school-collection.edu.ru

http://fcior.edu.ru

http://school-collection.edu.ru

http://fcior.edu.ru

http://school-collection.edu.ru

http://fcior.edu.ru

http://school-collection.edu.ru

http://fcior.edu.ru

http://school-collection.edu.ru

http://fcior.edu.ru

http://school-collection.edu.ru

http://fcior.edu.ru



http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/

11 KUIIACC

Ne

/i HaunmeHnoBaHue pa3aesioB U TEM NPOrpaMmMmabl

MaremaTuyecKkoe OKUJIaHUE CITy4YaliHOW BETUYUHBI

Jucnepcus U cTaHIapTHOE OTKJIIOHEHHUE CITy4YaiHOM
BEITUYMHBI

3aKoH OOJIBIIMX YUCET
HenpepeiBHbIe citydaiiHble BEIMYUHBI (pacipeieeH s])
HopmansHoe pacnipenenenus

[ToBTOpenue, 0600IIEHNE U CUCTEMATH3aIUs 3HAHU I

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoaudecTBO 9acoB

Bcero

19
34

KoHnTpoubHbie
padoThI

IIpakTHYeckue
padoThI

DJIeKTpOHHbIe (LM (POBHIe)
o0pa3oBaTe/bHbIE pecypChl

http://school-collection.edu.ru

http://fcior.edu.ru

http://school-collection.edu.ru

http://fcior.edu.ru

http://school-collection.edu.ru

http://fcior.edu.ru

http://school-collection.edu.ru

http://fcior.edu.ru

http://school-collection.edu.ru

http://fcior.edu.ru

http://school-collection.edu.ru

http://fcior.edu.ru



http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» Marematuka: anredpa 1 Hayaia MaTeMaTHYECKOro aHalln3a, reoMeTpus. Anredpa U Havana
MareMaTtuyeckoro ananusa (B 2 yactsax), 10-11 kmaccel/ Yacte 1: Mopakosuu A.I'., CemeHoB
I1.B.; Yacts 2: Mopakosuy A.I". u apyrue; noxa penakiueit Mopakosuua A.I'., O6miecTBo ¢
orpann4eHHo# orBeTcTBeHHOCTHIO « 1Ol MHEMO3MHA»

* MaremaTuka: anredpa 1 Hayanaa MaTeMaTHYECKOI0 aHAJIM3a, reoMeTpust. Airedpa u Hadaia
MareMaThyeckoro anainusa (B 2 yactsax), 11 kimace/ Mopakosuu A.I'., Cemenos I1.B.,
Anekcannpona JI.A., Mapnaxaesa E.JI., Aknimoneproe o6mectBo «M3mareabcTBo

«IIpocsenienne

METOANMYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

https://uchitel.club/fgos

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
http://school-collection.edu.ru
http://fcior.edu.ru

https://math-ege.sdamgia.ru






