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HOACHUTEJIBHAA 3AIIUCKA

Pabouas mporpamma no yue6HOMY npeamery «MaremaTuka» 0a30BOro ypoBHs Ui oOydaromuxcs 10 —
11 xmaccoB paszpaborana Ha ocHoBe Denepa’abHOr0 TOCYAAPCTBEHHOTO 0OpPa30BaTEIBHOIO CTaHIapTa
cpeaHero oOmero oOpa3oBaHHs, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMI, MPEABIBISIEMBIX K
MaTeMaTH4ecKoMy OOpa30BaHUIO, W TPaTulMi poccuiickoro oOpazoBaHus. Peanmsainus mnporpammbl
o0ecrieynBaeT OBJA/JICHUE KIIOYEBHIMH KOMIETEHIMSMHM, COCTABIISIOUIMMHU OCHOBY JUIS CAMOPa3BUTHA U
HEMpEepbIBHOIO 00pa30BaHusi, LEIOCTHOCTh OOLIEKYIbTYPHOTO, JHYHOCTHOTO U TI0O3HABaTEIBLHOTO
PasBUTHS TMYHOCTH OOYUAIOIIUXCS.

OOyuenne maremMaTuke Ja€T BO3MOXKHOCTh pa3BUBATh Yy YYAIIMXCS TOYHYIO, DPALMOHAJIBHYIO U
MHPOPMATUBHYIO peuyb, yMEHUE OTOupaTh Haubojee MOAXOASIINE S3BIKOBBIC, CHUMBOJIHYECKHE,
rpaduuecKue cpecTBa JUIsl BRIPAKEHUS CY)KICHUHM U HArJISIIHOTO UX MPECTABICHHUS.

W3yueHne MaTreMaTHKH CIOCOOCTBYET 3CTETUYECKOMY BOCIMTAHHUIO YEJOBEKA, IMOHMMAHUIO KPacoThl U
M3AIIECTBA MATEMAaTUYECKUX PACCYKIEHHUH, BOCHPUSATHIO T€OMETPHUECKUX (OPM, YCBOEHHIO HJIEU
CUMMETPHH.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

[TpuopurteTHbiMH LIeNsIMU 00ydeHust MmaremaTnk B 10—11 knaccax Ha 6a30BOM ypOBHE SIBJISIOTCS:
. (dopMupOBaHHE LEHTPAJIbHBIX MaTEMaTHYECKUX TOHATUH (YMCIIO, BEIMYMHA, TI'€OMETpUYECcKast
¢durypa, nepeMeHHasi, BEpOITHOCTh, (YHKIIHs), 0OECIIEUNBAIOIINX MPEEMCTBEHHOCTh U MEPCIEKTHBHOCTh
MaTeMaTHYeCKOTO 00pa30BaHUs 00YJaIOLIXCS;
. MOJIBEJICHHUE YYaIIMXCS Ha JOCTYITHOM Uil HUX YPOBHE K OCO3HAHUIO B3aUMOCBSA3M MAaTEeMAaTUKU U
OKpY’Karollero Mupa, IOHUMaHue MaTeMaTHKH KaK 4acTH OOIel KyIbTyphl YeIOBEUECTBa,
. pa3sBUTHE HWHTEIUIEKTYaJbHBIX M TBOPYECKMX CIIOCOOHOCTEH ydaluxcs, I103HaBaTEIbHON
aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHHM, KPUTHYHOCTH MBIIIUICHHUS, HHTEpeca K U3y4YEeHUI0 MaTeMaTHKH;
. ¢dopmupoBaHre (QYHKIMOHAIBHOW MaTeMaTHMYeCKOM TIpaMOTHOCTH: YMEHHUS paclo3HaBaTh
MaTeMaTU4YeCKHUEe AacleKThl B PEAIbHBIX JKU3HEHHBIX CUTYalMsIX M NPU HU3YyYEHHUU JAPYrHUX Y4eOHBIX
NPEIMETOB, IPOSIBICHHS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, (hOpMYIMPOBATh UX HA A3BIKE MATEMATUKU U
CO3/1aBaTh MaTeMaTUYEeCKUE MOJIENIM, NMPUMEHSATh OCBOCHHBIM MaTeMaTHM4YeCKHH ammapar Ui perIeHus
NPaKTUKO-OPHEHTHUPOBAHHBIX 33/1a4, HHTEPIPETUPOBATh U OLICHUBATH MOy4YEHHBIE PE3yIbTATHI.
OcHOBHBIE TUHUM cojepkaHus Kypca maremMaTuku B 10—I11knaccax: «Hucna v BBIYHUCICHUSY,
«Anrebpa» («AnreOpandecKie BhIpaKeHHs», «YpaBHEHHS W HEpaBeHCTBa»), «Hauama mMaTeMaTHuecKoro
aHanmmza», «['eomerpus» («[‘eomerpuueckue QGuUrypbl m HX cBoiicTBa», «l3MepeHHE TeOMETPUYECKHX
BENIMYMH»), «BeposTHOCT, M cTaTHCTHKa». JlaHHbIE JIMHUM pa3BUBAIOTCS MapaJIeTIbHO, KaXIas B
COOTBETCTBUHU C COOCTBEHHOM JIOTMKOM, OJJHAaKO HE HE3aBHCHMO OJIHA OT JPYroi, a B TECHOM KOHTAaKTe U
B3auMoieicTBUU. Kpome 3Toro, ux oOBEIMHSET JIOTHYECKas COCTABIAIOLIAsl, TPAJAUIUOHHO NpUCYIIas
MaTeMaTUKe M IPOHHU3BIBAIONIAS BCE MaTeMaTHYeCKWe Kypchl M COJAEp)KaTeNIbHbIE  JIMHUM.
CdopmynupoBanHoe B DenepalbHOM IOCYAapCTBEHHOM 00pa30BaTEIbHOM CTaHIApTE CPEIHEro OOIIero
oOpa3oBaHusl TpeOOBAHUE «BIIAJICHHE METOJAMHU JOKa3aTelbCTB, AITOPUTMAMH PELICHHS 337ad, YMEHHE
(bopMynupoBaTh ONpENETICHHs, aKCHOMbl M TEOPEMBbl, MPUMEHATh WX, IPOBOJUTH J0Ka3aTeIbHbIE
paccyXJeHus B X0/l PELICHHUs 3a1au» OTHOCHUTCS KO BCeM KypcaM, a (GOpMUPOBAaHHUE JIOTHUECKUX YMEHHUH
pacripenenseTcs 1o BceM rojaM oOy4eHus: Ha ypOBHE CpeJlHero oo1ero oopa3oBaHusi.

OcHoBHas nuHUS Kypca «AnreOpa W Hayala MaTeMaTUYeCKOI'O aHajlu3a» SBISETCS OJHOM U3
HauOoJiee 3HAUYUMBIX B MPOTpaMMe CTaplIeil IIKOJIbI, MOCKOJbKY, C OJHOH CTOpOHBI, OHa OOecreunBaeT
UHCTPYMEHTAJbHYIO 0a3y A U3yueHHMs BCEX ECTECTBEHHO-HAyYHBIX KYpCOB, a C JAPYrOd CTOPOHBI,
dopMHpyeT JTIOTUYECKOE M aOCTPaKTHOE MBIIIJICHUE YYalIUXCS Ha YpOBHE, HEOOXOAMMOM [yl OCBOEHHS
KypcoB HH(pOpPMAaTUKH, OOILECTBO3HAHUS, UCTOPUH, CIOBECHOCTU. B paMKax JaHHOTO Kypca ydaluecs
OBJIJICBAIOT YHUBEPCAJIBHBIM SI3bIKOM COBPEMEHHOW HayKd, KOTOpas (OopMyIHpYyeT CBOU IOCTHXKEHHsS B
MaTteMaTudeckoil popme.



Anrebpa u Hayana MaTeMaTHYECKOTO aHAJIM3a 3aKJIa/bIBAET OCHOBY JUIS YCIICHIIHOTO OBJIA/ICHUS 3aKOHAMHU
¢u3nkn, XUMHM, OWOJOTMM, TMOHMMAHUS OCHOBHBIX TEHJCHIMH >KOHOMHMKH M OOIIECTBEHHON XHU3HH,
MO3BOJISIET OPHUEHTHPOBATHCS B COBPEMEHHBIX HU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO
UCIOJBb30BaTh UX B IIOBCEJHEBHOM JXM3HU. B TOXe Bpems oOBlajeHHE aOCTPaKTHBIMH M JIOTMYECKH
CTPOTUMH  MaTEMaTHYECKUMH KOHCTPYKLHMSMHU pa3BUBAaeT YMEHHUE HAaXOIUThb 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTMHHOCTh YTBEP)KJCHHUS, HCIIOJIB30BaTh 0000IEHHE U KOHKPETH3AIMIO, a0CTparupoBaHue
U aHaJoruio, GOopMHUpPYeT KPEeaTUBHOE M KPUTHUYECKOE MbIIJIeHHE. B xoxe m3ydeHus anreOpbl W Haydaul
MaTeMaTHYeCKOTO aHalW3a B CTapLICH MIKOJIE y4yalluecs IMOJIy4aroT HOBBIA OIBIT PELICHUS MPUKIAIHBIX
3aj1a4y, CaMOCTOSATEIILHOTO TOCTPOCHUSI MAaTEeMaTUUYECKUX MOJIENCH peaslbHbIX CUTYyalluid U MHTEPIpETaluH
MOJIyYCHHBIX PEUICHUN, 3HAKOMSATCS C IpUMEepaMi MaTeMaTHUECKUX 3aKOHOMEPHOCTEH B pUpPOJe, HayKe
B UCKYCCTBE, C BBIJIAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSIMH U UX aBTOPAMHU.

Kypc obnanaer 3HauMTEeNbHBIM BOCHHMTATEIBHBIM MOTEHIMAJIOM, KOTOPBIN peanusyercs Kak depes
yueOHbIIl MaTepual, cnocoOCTBYOUINHI (OPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHS], TaK U Yepe3 CHEHUPUKY
yu4eOHOW  NeATENbHOCTH, TpeOYIOIe  CcaMOCTOSTENBbHOCTH,  AKKYpPaTHOCTH,  MPOJOJDKUTEIHHOM
KOHIICHTPAllM¥ BHUMAHUS U OTBETCTBEHHOCTH 3a NOJIYYEHHBINA pPe3yNbTaT.

B ocHoBe wMmeroauku oOyueHMs anreOpe M HayajJaM MaTEMaTUYEeCKOro aHalu3a  JICXKHT
JeSITebHOCTHBIN MPUHIIUIT O0Y4EHUSI.

CrpykTypa Kypca «AnreOpa W Hayajga MaTeMaTHYECKOTO aHAJM3a» BKIIOYAET CIIEAYIOIIHe
coJiepXKaTeIbHO-MEeTOInYecKue JTUHUU: «Hucna u BeIYUCICHUs», «DYHKIMUA U TpapuKu», «YpaBHEHUS U
HepaBeHCTBa», «Hawajma wmareMaTudeckoro aHanmu3a», «MHOXecTBa H JIOTHKa». Bce OCHOBHbIC
coJiepKaTeabHO-METOINUECKUE JIMHUM U3Yy4YaloTCs Ha MPOTSHKEHUU ABYX JIET OOY4YEHHUs B cTapllieil mKoJie,
€CTECTBEHHO JIOTOJIHAA JAPYT IpYyra U MOCTENEHHO HACHIIIAsACh HOBBIMHU TeMaMH U pasjesnamu. JlaHHbIH Kype
SBIISICTCS MHTErPAaTHBHBIM, ITOCKOJIbKY OOBEOUHAET B ce0e colep)KaHHe HECKOJIBKMX MaTeMaTHUYeCKUX
JUCLHUIUIMH: aiaredpa, TPUTOHOMETpPHUS, MaTeMaTHUECKHI aHAIIN3, TEOpHst MHOXKECTB U Jp. [lo Mepe Toro kak
yyaliuecs OBIaJeBaloT BcE Oosiee IMIMPOKMM MaTeMaTHYECKUM amnmapatoM, y HHUX IOCJIeI0BaTelbHO
dopmMHpyeTCsl U COBEPUICHCTBYETCSI YMEHHE CTPOUTh MATEeMAaTUYECKYI0 MOJENb pPEabHOM CHUTYaIUH,
NPUMEHATHh 3HaHUA, TIOJTYYEeHHBIE B Kypce «Anredpa M Hadaja MaTeMaTHYeCKOTO aHalIMu3a», JUId pelleHUs
CaMOCTOATENIBHO C(OPMYJIMPOBAHHOW MaTeMaTH4YeCKOM 3a/laud, a 3aTeM HHTEPIPETUPOBATH MOJIYYSHHBIH
pe3yibTar.

CopeprxaTenpHO-MeTOAMYECKast TMHUA «YKcaa U BBIYMCICHUS» 3aBeplIaeT (OPMUPOBAHUE HABHIKOB
UCIIOJIb30BAaHUS JIEHCTBUTEIBHBIX YHCEN, KOTOpOe OBLJI0O HAayaToO B OCHOBHOM mikoje. B crapuieil mxosne
0coboe BHUMaHHe yienseTcs (GOpPMUPOBAHUIO MPOYHBIX BBIYUCIUTEIbHBIX HABBIKOB, BKJIIOUAIOIINX B ce0s
UCIIOJIb30BaHUE DPA3MUYHBIX (OPM 3aluCH JEHCTBUTEIBHOIO YHCIA, YMEHHME PAlMOHAIBHO BBIOJIHATH
JNeWCTBUS € HUMH, JeJaTh MPHUKUAKY, OLEHUBaTh pe3yiabTar. OOydaromuecss NOJy4aioT HaBBIKU
npUOIMKEHHBIX BBIYUCICHUHN, BBINIOJIHEHUS JEHCTBUH C 4YHMCIaMHM, 3allMCAaHHBIMU B CTaHAApPTHOH (opme,
UCIIOJIb30BaHUS MAaTEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIOBBIX BBIPAXKEHHI.

Jluaus «YpaBHEHUS U HEPABEHCTBA» peallu3yeTcs Ha MNPOTKEHHMHM BCero oOydeHus B CTapliel
IIKOJIe, MOCKOJbKY B KaXJOM paslielie MporpamMmbl HNPEeAyCMOTPEHO peIIeHHE COOTBETCTBYIOIIMX 3a/ad.
OOyuaromiyecs OBJaJEBAIOT PA3IMYHBIMM METOJIaMU PELIEHUs LEJbIX, PAllMOHAIbHBIX, UPPALUOHAIbHBIX,
MOKa3aTeNbHbIX, JIOTAPU(PMHUUECKMX M TPUTOHOMETPHUUECKUX YpPaBHEHHUH, HEPAaBEHCTB U HUX CHCTEM.
[TomyyeHHbIE yMEHHUSI MCIIOJIB3YIOTCS MpPH UCCIEAOBAaHUM (DYHKIMHA C MOMOIIbIO MPOU3BOJAHOM, PELICHUN
OPUKIAJHBIX 337124 U 33aJa4 Ha HaxOXJEeHUE HauOOJBbIIMX M HAUMEHBIIMX 3HaYeHWH (yHkuuu. JlanHas
cojiepKaTeNibHasl JIMHUS BKIFOYaeT B ce0sl Takke (HOpPMHpOBaHHE yMEHHH BBIMOJHATH PACUETHI IO
dopmynaM, mnpeoOpa3oBaHMs LENbIX, pPALMOHAIBHBIX, MPPALMOHANBHBIX M TPUTOHOMETPHUECKUX
BBIPQKECHUH, a TaKkKe BbIPAXKEHUH, COJepXkaluxX CcTeneHu u Jorapupmel. brarogaps u3yueHuro
areOpandyeckoro Mmarepuaja IMPOUCXOAUT JalbHEHIIee pPa3BUTHE AJITOPUTMHUYECKOTO M aOCTPAKTHOTO
MBILUIEHUS] y4aluxcs, (OPMHUPYIOTCSI HABBIKM JEIyKTHBHBIX PAacCYXJIEHHH, pabOThl C CHMBOJbHBIMHU
dopmaMu, MpeaCTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCHMMOCTEH B BHJE PAaBEHCTB M HepaBEHCTB. Anredpa



npeiaraeT 3(pQeKTuBHbIE MHCTPYMEHTHI IS PELICHHs MPAKTUYECKUX M eCTECTBEHHO-HAYYHBIX 3ajad,
HaIJISHO JEMOHCTPUPYET CBOM BO3MOKHOCTHU KaK SI3bIKa HAYKH.

CopepxarenpHO-MeTOAMYECKasT JTHHUSA «DYHKIMH W TpaQUKU» TECHO MEperuieTaeTcsl C APYTHUMH
JUHUAMHU Kypca, IIOCKOJIBKY B KaKOM-TO CMBICIE 3a4a€T IIOCJIEN0BATEIBHOCTh U3Y4YEHHUS Marepuana.
W3yueHne cTeneHHoH, MoKa3aTelbHON, JOrapu(PpMUIECKONH U TPUTOHOMETPUYECKUX (PYHKLUH, UX CBOMCTB U
rpauKoOB, HCIOJIb30BaHUE (YHKUUH I pelleHus 3ajJad U3 JAPYIHX y4eOHBIX NPEIMETOB M pealbHOM
JKA3HU TECHO CBSA3aHO KaK C MATEMAaTUYECKUM aHAJIM30M, TAK U C PELICHUEM YpaBHEHUU U HEpaBeHCTB. [Ipu
3TOM OOJIbIIOE BHUMAaHUE yaenseTcss (OpMHUPOBAHUIO YMEHUS BbIpaxaTb (OpPMyJIaMU 3aBUCUMOCTH MEXKIY
Pa3IMYHBIMU BEJIMYMHAMH, UCCIENOBATh MOMydyeHHbIE (PyHKIMH, CTpOUTh MX rpaduku. Marepuan 3Toi
COJZIEpKATEIbHOM JIMHUM HALEJICH Ha Pa3BUTUE YMEHUN U HABBIKOB, IIO3BOJISIOIIUX BBIPAXKATh 3aBUCUMOCTH
MEX]ly BEJIMYMHAMU B Pa3IMYHON (opme. aHATIUTHUYECKOW, rpaduyeckoid u cioBecHOM. Ero msyuenue
CHOCOOCTBYET Pa3BUTHIO AITOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIICHUIO U KOHKPETHU3AIIHH,
HCIIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenpHas nuHUAA «Hadana MareMaTnyeckoro aHajin3a» MO3BOJISIET CYLIECTBEHHO PacIIUPUThH
KpPYI' KAK MaTeMaTU4YeCKHX, TaK M MPHUKIAIHBIX 33Ja4, JOCTYIHbBIX 00yJaroIUMCs, Y KOTOPBIX MOSBIISCTCS
BO3MOKHOCTh HCCJIEIOBaTh U CTPOUTH TpaduKu (QYHKIUH, ONmpenensTh UX HauOOJbIINE M HaUMEHbIINE
3HA4YEHHUs, BBIYUCIATH Miomand ¢Guryp U oObEMBI Tell, HAXOJUTh CKOPOCTH M YCKOPEHHS IPOLECCOB.
JlanHas conxepxkaresbHas JTUHUSA OTKPBIBAET HOBBIE BO3MOXKHOCTH ITOCTPOEHUS MAaTEMaTUYECKUX MOJEIEH
pealbHBIX CUTYyallUd, HAXO0XXACHUS HAWIy4dlIero pEeuIeHUs B IPUKIAIHBIX, B TOM YHUCJIE COLMAIBHO-
HKOHOMHYECKHUX, 33/7a4aX. 3HAKOMCTBO C OCHOBAaMH MaTE€MaTHYECKOI'0 aHajHM3a CIIOCOOCTBYET Pa3BUTHIO
a0CTpakTHOrO, (POPMANBbHO-IOTMYECKOTO W KPEaTUBHOTO  MBIIUICHUS, (OPMUPOBAHUIO  YMEHHA
pacrio3HaBaTh MPOSBJICHUS 3aKOHOB MaTEeMAaTUKU B HayKe, TEXHMKe U HcKyccTBe. OOyuaromuecs: y3HaOT O
BBIJAIOIINXCSI PE3YJIbTATaX, MOJTYYEHHBIX B X0/I€ Pa3BUTHsI MAaTEMaTUKN KaK HayKH, U UX aBTOpax.

CopepxaTenpbHO-METOANYECKAs JIMHUA «MHOXECTBAa U JIOTHKa» B OCHOBHOM IOCBAILEHA 3JIEMEHTaM
TEOPUU MHOXKECTB. TE€OPETUKO-MHOKECTBEHHBIE IIPEICTABICHUs IPOHU3BIBAIOT BECh KYypC IIKOJIBHOM
MaTeMaTUKU M NpesiaraloT HauboJiee YHUBEPCAIbHBIN SA3bIK, OOBEIMHAIOMINN BCE pa3/ieibl MaTEeMaTUKU U
€€ MPUJIOKEHU, OHM CBS3BIBAIOT Pa3HblE MATEMATUYECKUE NUCLUILINHEL B equHOe Lenoe. [ToaToMy BakHO
JlaTh BO3MOKHOCTB IIKOJIbHUKY IIOHMMAaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHON MAaTEMAaTUKHU U
UCIIOJIb30BATh €r0 JUIs BBIPAKEHUS CBOMX MBICIIEH.

B kypce «Anrebpa M Hayajga MaTeMaTHYECKOTO aHalIM3a» TMPHUCYTCTBYIOT TaKXe OCHOBBI
MaTeMaTHYeCKOTO MOJICIIMPOBAaHUS, KOTOpbIE IMpHU3BaHbl C(HOPMUPOBATH HABBIKM MOCTPOCHUS MOJeNei
peasbHBIX CUTYallMd, UCCIEeIOBaHMs 3THX MOJENEeH ¢ MOMOIbI0 amnmapara anreOpsl 1 MaTeMaTHYeCKOro
aHaJIM3a U MHTEPIpPETALUU NOJYYEHHBIX pe3yibTaroB. Takue 3alaHus BIUIETEHBI B KaXKIbI M3 pa3/iesioB
[IPOrpaMMBI, IIOCKOJIbKY BECh MaTepHall Kypca IIHPOKO HUCIOIb3YETCs I PELICHUSA NPUKIAAHBIX 3a1ad.
[lpu pemieHuM peanbHBIX MPAKTHMYECKUX 3aJad Yydalluecs pa3BUBAaIOT HaOII0JaTeIbHOCTh, yMEHHE
HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCsl, UCMOJIb30BATh AaHAJOTHIO, 00001aTh U KOHKPETU3UPOBATh
npobnemy. JlesTenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELICHUs MPHUKIAJHBIX 3a]ad OpPraHu3yeTcs B
npoliecce U3y4eHus BceX TeM Kypca «Anredpa v Hauala MaTeMaTUYECKOTO aHAINU3a».

[Tporpamma no reomeTpur Ha 6a30BOM ypOBHE IpeAHAa3HAYCHA JJIsi OOy4arolUXcs CPEeIHEN MIKOJIbI
Ja€T BO3MOXKHOCTh OCBOUTBH OOIIME MaTeMaTHYeCKHe yMEHUsI, CBA3aHHbBIC CO CIEIU(PHUKONH TeOMETpUU U
HEOO0XO/IUMBbIE JJIsl KU3HU B COBpeMEHHOM obmiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTbh H3YyYUTh
reoMeTpuio 0oJjiee riryboKo, ecii B JajJbHEeHIIeM BO3HUKHET HE0OX0AUMOCTh B T€OMETPUYECKUX 3HAHUSAX B
npo(hecCUOHATBLHON 1EATEIbHOCTH.

JocTtiwkenue neiau ocBoeHus JuHUU «['eomeTpusi» oOecrneduBaeTcsi PeLICHUEM COOTBETCTBYIOIIUX
3agad. [IpuopurerHsiMu 3amadamu B 10—11 kjaccax sBisttoTcsa: (OpMUpPOBaHHE NPEACTABICHUS O
FeOMETPUM KaK YaCTU MHUPOBOM KYJIBTYpbl U OCO3HaHUE €€ B3aUMOCBSA3U C OKPYKAIOLUIUM MHUPOM,
(dopmMHpoBaHKE MPEJCTABICHNUS O MHOIOIPAaHHHMKAX M TeJlaX BpallleHHs KaK O BaKHEHIIMX MaTeMaTHYECKUX
MOJIeNAX, MO3BOJISIOMIMX ONMMCHIBATH M U3y4yaTh Pa3HbIE SBICHHUS OKpPYXKarollero Mupa, (GpopMupoBaHue
YMEHHsI PACIIO3HAaBATh HAa 4YEPTEXkKaxX, MOJENAX U B PEATIbHOM MHUPE MHOTOIPAHHUKHM M TeJla BpALICHMUS,



OBJIaJICHHE METOJaMH pELICHHs 3a7ad Ha IOCTPOCHHUS Ha M300paXKEHHUSX NPOCTPAHCTBEHHBIX (UTYD;
(dbopmMupoBaHHE YMEHHS OTIEpUPOBATH OCHOBHBIMH MOHITUAMU OMHOT'OI'PAaHHHKAX M TeJIaX BpalleHUs U UX
OCHOBHBIMHM CBOMCTBaMHM; OBJIQJICHHE aJTOPUTMAMU pPEIIEHHs OCHOBHBIX THIOB 3ajad; (HhopMHUpoBaHHE
YMEHUS MPOBOJUTH HECIOKHBIE OKA3aTEIbHbIE PACCYKICHUS B XO/€ PEIICHUS CTEPEOMETPHUECKUX 3a]1au
U 33724 C TNPAKTUUYECKUM COJCPKAHHUEM, Pa3BUTHUE MHTEIUICKTYaJbHBIX W TBOPYECKUX CHOCOOHOCTEH
00y4Jaromuxcs, HO3HaBATEIbHOW AKTUBHOCTH, UCCIIEA0BATENILCKUX YMEHUH, KPUTHUYHOCTH MBIIUICHUS,
¢dopmupoBaHre (QYHKIHMOHAIBHOM TPaMOTHOCTH, PpEJICBAHTHOW TIE€OMETPUHU. YMEHHE paclo3HaBaTh
MPOSIBJICHUS T€OMETPUYECKUX MOHATHI, 0OBEKTOB U 3aKOHOMEPHOCTEH B PEAIbHBIX )KU3HEHHBIX CUTYaLUAX
U TOpU HU3YyYCHUU JAPYrHUX Y4eOHBIX IPEAMETOB, MPOSBICHHUS 3aBHCUMOCTEH M 3aKOHOMEPHOCTEH,
(dbopMynHUpOBaTh MX Ha SI3bIKE T€OMETPUHM U CO3/1aBaTh I€OMETPUYECKHUE MOJENH, MPUMEHSITh OCBOCHHBII
IEOMETPUYUECKUI ammapaT A pelleHus MPaKTUKO-OPUEHTHUPOBAHHBIX 3a/a4, WHTEPHPETHPOBATH U
OLICHUBATh MOJIyYCHHBIEC PE3YyIbTATHI.

OTnnuuTEeNIbHOM 0COOEHHOCTBIO ABISETCS BKIIOUYEHUE B KypC CTEPEOMETPHM B Hayaje ero M3y4eHus
3ajay, pelIaeMblX Ha YpOBHE MHTYUTUBHOTO TO3HAHUS, M ONpeAeIEHHBIM 00pa3oM OpraHu30BaHHas paboTa
HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M IMPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYIHUPYET
NPOTEKaHNE UHTYUTHUBHBIX MPOLIECCOB, MOTUBUPYET K JabHEHIIEMY H3yUEHHUIO MTPEIMETA.

[Ipeamourenue oTHaéress HArJIAJHO-KOHCTPYKTHUBHOMY METOJy OOY4YeHHs, TO €CTh TEOpPeTHYECKHE
3HAaHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IPEIMETHO-IIPAKTUYECKOW JesTeNbHOCTH. Pa3zBuTue
NPOCTPAHCTBEHHBIX TPEACTaBICHUN y YYalIUXCs B Kypce CTEpEOMETPHM IMPOBOAUTCS 3a CYET pelICHHS
3ajla4y Ha CO3JlaHMe MPOCTPAHCTBEHHBIX 00PA30B U 3a/1a4 HA OTNIEPHPOBAHKE POCTPAHCTBEHHBIMU 00pa3aMHu.
Co3nanue obOpa3a MPOBOAUTCS C ONOPOM Ha HAIMIAJHOCTh, a OIEPUPOBAHHE OOpPa3OoM — B YCIOBHUSAX
OTBJICUEHHS OT HAIJIITHOCTH, MBICIIEHHOT'O U3MEHEHHUS €r0 UCXOIHOTO COACPIKaHUs.

OcHoBoil  comepkarenpHo JuHMHM  «['eomerpusi» B 10-11 kjaccax  SIBISAIOTCS — TEMBI:
«MHororpanHuKH», «[IpsSMbIe U MIIOCKOCTH B POCTpaHCTBe», «Tena BpameHus», «BeKTopbl ¥ KOOPIMHATHI
B npocTpaHcTBe». POpMHUpPOBAHUE JIOTHUECKUX YMEHHMH pacrhpenessieTcsi He TOJBKO IO COJepkKaTelbHbIM
TeMaM, HO U TI0 T0/1aM 00y4eHUsI Ha YPOBHE CpeHEro 00I11ero 00pa3oBaHusl.

Conepxanue 00pa3oBaHHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOEHHUS paboueit
IpOrpaMMBbl, pacrpenel€HHBIM 10 To/laM 00y4eHus, CTPYKTYPHUPOBAaHO TaKUM 00pa3oM, 4TOOBI OBIIaIeHUE
reOMETPHUUECKUMH TIOHATHSMU M HaBBIKAMU OCYLIECTBIISUIOCH IOCIEIOBATENBHO M IOCTYNATENIbHO, C
coOMo/IeHeM TPHHIMIA MPEEeMCTBEHHOCTH, 4TOOBI HOBBIE 3HAHUS BKIIOYAJIUCh B OOIIyI0 CHUCTEMY
TreOMETPUYECKUX TPEACTaBICHUN OOydarommxcsi, pacmmpsas ©u  yrayomss e€, oOpa3ys IpouyHbIe
MHO>KECTBEHHbBIE CBSI3H.

CopneprxatenpHas TMHUS «BeposSTHOCTh M CTATUCTHKA» 0a30BOr0 YPOBHS SBJISIETCS NMPOJOKEHUEM U
pa3sBUTHEM OJHOMMEHHOTO y4eOHOro Kypca 0a30BOro ypoBHS OCHOBHOM mikoibl. Kypc mpenna3zHaueH ass
dopmupoBaHus y 00y4arOIUXCs CTATUCTUYECKON KYJIbTYPhl U IOHUMAaHUS POJIM TEOPHH BEPOSITHOCTEH Kak
MaTeMaTHYeCKOTO HHCTPYMEHTA JUI U3YUeHHs CIy4alHbIX COOBITHH, BETUUMH U IpolieccoB. [Ipu n3yuenun
Kypca 000oraiarTcs IpeACTaBICHUs yJaluXcsl O METOAaX UCCIIEOBAHNS N3MEHUYMBOIO MHpa, Pa3BUBACTCS
NOHMMaHUE 3HAYUMOCTH M OOLIHOCTH MAaTEeMAaTHYECKUX METOJIOB MO3HAHUS KaK HEOTHhEMJIEMOH YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUS.

Copepxanue Kypca HalpaBlIeHO Ha 3aKpeIUIeHHE 3HAHUM, IOJIydeHHBIX NpPH M3Y4YEHHH Kypca
OCHOBHOH IIIKOJIBI M HA Pa3BUTHE MPEACTABICHUIN O CIy4alHBIX BEJIMYMHAX U B3aUMOCBS3AX MEX]IY HUMH
Ha BaKHBIX [IPUMEpPax, CIO’KEThl KOTOPBIX MMOYEPITHYTHI U3 OKPY>KAIOLIEr0 MUpa.

B cooTBeTcTBUM € yKa3aHHBIMHU LIETSIMU B CTPYKTYpe y4eOHOTO Kypca «BeposTHOCTh U CTaTHCTHUKA»
cpeaHeld WIKOJbl Ha 0a30BOM YpPOBHE BBIACICHBI CIIEAYIOIIME OCHOBHBIE COJIEpXKATeIbHbIC JIMHUU!
«CrnyyaiiHble COOBITHS U BEPOSITHOCTU», «CilyyaiiHbIe BEIMUMHBI U 3aKOH OOJIBIINX YHCEI».

BaxHyto yacTh Kypca 3aHUMAaeT U3y4eHHE I'€OMETPHUYECKOro M OMHOMHUAIBHOTO paclpesesieHuil u
3HaKOMCTBO C MX HEMPEPBIBHBIMU aHAJIOTaMH — TOKa3aTelbHbIM U HOPMaJIbHBIM paclpeieIeHUsIMU.

Conepxxanue auHuU «CiydaiiHble COOBITHS UM BEPOSTHOCTH» CIYXXHMT OCHOBOW sl (hOpMUpPOBaHMS
NpeACTaBICHUN O pacHpeleIeHUH BEPOSTHOCTEH MEXAy 3HAYCHHUSMHU CIy4YaiHbIX BEJIMYMH, a TaKXkKe 3Ta



JMHMA HeoOXoauMma Kak 0a3za ais M3ydeHHus 3aKoHa OOJNbIIMX YHcel — (QYHIaMEHTaJIbHOI'O 3aKOHA,
JEUCTBYIOLIETO B HPUPOAE M OOLIeCTBE M HMMEIOUIEr0 MaTeMaTHuecKylo ¢opmanuzanuio. CaMm 3aK0H
OoNbIIMX 4YHCEd IMpelylaraeTcsi B O3HAKOMHTENIBHOW (opMe ¢ MHUHUMAIBHBIM HCIIOJIb30BAaHHEM
MaTeMaTH4ecKoTo (popmanmuszma.

Tembl, CBsA3aHHBIE C HENPEPHIBHBIMH CIy4allHBIMH BEJIMYMHAMH, AaKIEHTUPYIOT BHUMaHHE
IIKOJPHUKOB HA OINUCAaHUM M M3YYEHUH CIy4YalHBIX SBJICHUNA C IOMOUIbIO HEMPEPBIBHBIX (DYHKIHH.
OcHOBHOE BHUMAaHHE YIENSAETCS IO0Ka3aTeJbHOMY UM HOPMAalbHOMY pPAacCHpelesIieHUsIM, TpU 3TOM
NpEeNoaraeTcs 03HaAKOMUTENIbHOE H3yUeHUE MaTepraia 0e3 10Ka3aTelbCTB IPUMEHIEMBbIX (DaKTOB.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE

B cootBerctBUU ¢ Denepa’bHBIM TOCYAAPCTBEHHBIM O0Opa30BaTENbHBIM CTAHJAPTOM CPEIHErO
oOmiero oOpa3oBaHusl MaTeMaTHKa SIBJISETCS 00s3aTeIbHBIM MPEIMETOM Ha JAHHOM YpPOBHE 00pa3oBaHUS.
Hacrosimeir paGoueil mporpamMmoin mpeaycMaTpHBaeTcsi M3ydeHHe yd4eOHOro mpeamera «MarTemaTuka» B
paMkax TpEX y4eOHBIX KypcoB. «Anrebpa M Hayala MaTeMaTHYecKoro aHamuza», «['eomerpusi» u
«BeposarHocTh U cTatucTuka». @OpMHPOBAHUE JTOTMYECKUX YMEHHUI OCYIIECTBISETCA Ha MPOTSHKEHUU BCEX
netT oOy4deHusl B CTapIIel LIKOJIE, a HJIEMEHTHI JIOTMKH BKIIIOYAIOTCS B COJEpP)KaHUE BCEX HA3BAaHHBIX BBIILE
KYpCOB.

YueOublii muaH Ha u3ydeHue matematuku B 10—I11kmaccax oTBOAUT 5 yueOHBIX YacOB B HENETIO B
TEYeHHUEe KaXI0ro roga o0ydyenus, Bcero 350 yueOHbBIX 4acoB.

COJAEP)KAHUE YYEBHOT' O KYPCA

10 KJIACC

Yuciia 1 BBIYUCICHUSA

Panmonanbupie  uncina. OOBIKHOBEHHBbIE M JECATHYHBIE JpoOW, TMPOLEHTH, OECKOHEYHBIE
nepuoanveckue Apobu. Apudmernyeckue oOmnepanuu ¢ paldoOHAIbHBIMH 4YHCIIaMH, MpeoOpa3oBaHUs
YHCIOBBIX BeIpakeHul. [Ipumenenue qpo0eit ¥ MPOLEHTOB JJIs PeLIeHUs] TPUKIAAHBIX 3a/1a4 U3 Pa3IMYHbIX
OoTpaciiel 3HaHUH U peanbHOM KU3HU.

JeiicTBuTensHble yncna. PanroHansHble U UppalMoHaIbHbIe yhciaa. ApupMeTHYecKre onepariu C
JNeUCTBUTENBHBIMUA 4YucIaMu. [IpuOnkEéHHbIe BBIUMCIIEHUS, MpaBUia OKPYIJICHHS, MPUKUIKA U OLIEHKa
pe3yapTaTa BBIUYUCICHUN.

Crenenp ¢ 1ensiM  mokazateneMm. CrangapTHas ¢opMa 3amucH  JEWCTBUTENBHOTO  YHCIA.
Hcnonp3oBanue noaxoasuieid Gopmbl 3amucy IeHCTBUTENBHBIX YUCEN I PELICHUs MPAKTHYECKUX 3a]1ad U
IIPEJCTABJICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypalbHOW crTeneHu. JleWcTBUS ¢ apuU(PMETHUYECKUMH KOPHSIMHU
HaTypaJIbHOM CTETIECHH.

CuHyc, KOCUHYC U TaHI'€HC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI€HC YHCIOBOTO
apryMeHra.

YpaBHeHUd M HEpaBeHCTBA

ToxaecTBa U TOXKIAECTBEHHbBIE TPEOOPa30BaHMU.

[TpeoOpa3oBaHne TPUrOHOMETPUUECKUX BbIpakeHU. OCHOBHbBIE TPUTOHOMETpUYECKHE (OPMYJIBI.

VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, penieHre HepaBeHCTBa. MeTo1 MHTEPBAJIOB.

Pemienue nenbix U 1poOHO-pallMOHAIBHBIX YPAaBHEHHI U HEPaBEHCTB.

Pemennie nppanroHalbHBIX ypaBHEHUI U HEPABEHCTB.

Peniennie TpUroHOMETpUYECKUX YPABHEHUM.

[IpumeHeHre ypaBHEHUH U HEPABEHCTB K PEIICHUI0O MaTEMaTUYECKUX 3a]ad M 3a7ad U3 pa3IndHbIX
oOmnacrTeil HayKH U peanbHOM KU3HU.

DOyHKIUHN U rpaduKku

Oynkuus, cnocods! 3ananus GyHkuu. ['paduk pynknuu. Bzaumuo odbparnbie GyHKINM.



OO6nacte ompezaeneHuss W MHOXeCTBO 3HaueHW QyHkumu. Hymum ¢ynkuuu. Ilpomexyrku
3HAKOMOCTOSIHCTBA. YETHBIC M HEUETHBIC (PYHKITUH.

Crenennas pyHKIMS ¢ HaTYpaJbHBIM M IEeJbIM MokasateneM. EE cpoiictBa u rpaduk. CBoiicTBa u
rpaduK KOpHs N-Oi CTENEHH.

Tpuronomerpudeckas OKPYKHOCTb, OIpEeNICHHE TPUTOHOMETPUYECKUX (DYHKUUH YHCIOBOTO
aprymeHra.

Hayana maTeMaTH4eCKOro aHajmu3a

[TocnenoBaTenbHOCTH, CIOCOOBI 33JaHUS TIOCIIEI0BATEIbHOCTEH. MOHOTOHHBIE MTOCIIE0BATEILHOCTH.

Apudmernueckass U TeoMeTpHuecKass mporpeccud. beckoHeuHO yObIBarollass TreoMeTpHyYecKast
nporpeccusi. Cymma OeckOHEUHO YyOBIBAaIOLIEH TIeoMeTpuueckoil mporpeccuu. Dopmyna CIOXKHBIX
IIPOLICHTOB. MCcrob30BanKe POrPECCUN Ul PELEHUs pealbHbIX 3a/1a4 IIPUKIAJHOIO XapaKTepa.

MHo:KecTBa M JIOTHKA

MHoecTBO, onepanuy HaJ MHoOkecTBamu. Jluarpammsbl Oiinepa—BenHa. [Ipumenenue TeopeTuko-
MHOXECTBEHHOT'0O alapara Juisi ONUCaHUs PEATIbHBIX IIPOLIECCOB U SBICHUMN, IIPU PELLIECHUU 3a1a4 U3 IPYIUX
y4eOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CIeACTBUE, A0KA3aTEIbCTBO.

IIpsiMble ¥ IIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE TOHATUS CcTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTb, MPOCTpaHCTBO. llonsTHE 00
AKCHOMAaTUYECKOM IIOCTPOCHHUH CTEPEOMETPUM. AKCUOMBI CTEPEOMETPUU U CIICACTBUS U3 HUX.

B3auMHOe pacnosokeHue IpsAMBIX B IIPOCTPAHCTBE. IIEPECEKAIOIUECs, IapajuIeIbHbIE W
cKpeluBaromyecs: npsmsie. I[lapannenbHOCTh NPSAMBIX U IUIOCKOCTEH B IIPOCTPAHCTBE. IapajuIeIbHBIC
IPsIMBIE B IPOCTPAHCTBE; MApPAJLIEIbHOCTD TPEX MPSAMBIX; MAPAIIICIBHOCTh IPSIMOM U IJIOCKOCTHU. YTIIBI C
COHAIIPaBJICHHBIMA CTOPOHAMM; YIOJl MEXAY NPSAMBIMU B IPOCTpaHCTBE. llapaiienbHOCTH IMIOCKOCTEM:
napajuleJbHble IUIOCKOCTH; CBOWCTBA NApaJIENbHBIX IIOCKOCTER. IIpocreiiine mnpocTpaHCTBEHHBIE
(bUrypsl Ha MIIOCKOCTH: TETPAdIp, KyO, MapaiesenuIe]]; IoCTPOSHNUE CEYCHUH.

IleprieHqUKYJIAPHOCTD MPSMON U IUIOCKOCTH: MEPIEHIUKYIISIPHBIE IIPSMBIE B IIPOCTPAHCTBE, IIPSMBIC
MapajuleJIbHbIE U NEPIEHAUKYIAPHBIE K IIJIOCKOCTH, IIPU3HAK IEPIEHAUKYIAPHOCTH IPSIMOU U IUIOCKOCTH,
TeopeMa O MPsAMOU IEPHEHIUKYIAPHON IUIOCKOCTU. YTIIbI B IIPOCTPAHCTBE. YIrOJl MEXAY IpsSMOU U
IIJIOCKOCTBIO; ABYTPaHHBIM YrOJI, JIMHEWHBIA YroJ IABYrpaHHOro yrua. IlepneHaukynsp M HakKIOHHBIC!
paccTosiHMEe OT TOYKU JIO IUIOCKOCTH, PACCTOSHUE OT NPSMOW J0 IUIOCKOCTH, MPOEKIHs (urypel Ha
IIJIOCKOCTB. IIeprenuKyISpHOCTD IIIIOCKOCTEN: IPU3HAK NEPIEHANKYIIPHOCTH ABYX INIOCKOCTEH. Teopema
0 TPEX NMEPIECHIUKYIIAPAX.

MHoOrorpaHHUKH

IloHATHE MHOIOTpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOIOTPAaHHUKA, BBIMYKIBIE W HEBBIINYKIbIE
MHOTOI'PaHHUKH; pa3BEPTKa MHOrorpaHHuka. IIpusma: N-yronabHas npusMma; TpaHd U OCHOBAHUS IPU3MBI,
npsMas W HakJIOHHasg Mpu3Mbl, OOKOBas M IOJHAs TOBEpPXHOCTh Npu3Mbl. [lapamnenenunern,
IIPSAMOYTOJIBHBIN NapaJlIeenuIe] U ero ceoicTsa. [Ilupamuna: N-yrojbHas nupaMuia, rpaHd U OCHOBaHUE
nupaMuibl; OOKOBasi M MOJIHAS TIOBEPXHOCTh MUPAMU/IbI; MPaBHIbHAS M yCeUu€HHasi MUpaMua. DIEeMEHTh
IpU3Mbl U IUpaMupl. [IpaBuabHBIE MHOTOTPaHHUKH: MTOHATHE IPaBUIBHOIO MHOIOTPAHHUKA; ITPABUIIbHAS
npyu3Ma M NpaBUIbHAs NUpPaMUAA;, MpaBUIbHAs TPEYroJibHas NMUpaMHMIa W MPaBWIbHBIA TeTpasap; KyO.
[IpencraBneHue o MpaBWJIBHBIX MHOTOTPaHHMKAaX. OKTadAp, AOAEKa’aAp M ukocasap. CedeHHs NpU3MBI U
IUPaMUIBIL.

CuMMeTpuss B IIPOCTPAHCTBE. CUMMETPHS OTHOCHUTENBHO TOYKH, NPSAMOM, IJIOCKOCTH. DJIEMEHTBI
CUMMETpHUH B IMpaMUaxX, NapajuielIenuIeax, IpaBuIbHbIX MHOTOTPaHHUKAX.

Bbruncnenue 31€MEHTOB MHOTOIpaHHHMKOB.: péOpa, auaroHany, yriabl. Ilnomans OokoBoit
IOBEPXHOCTU U IIOJIHOW IOBEPXHOCTH MPSMOM NPU3MBI, IUIOLIAJb OCHOBaHHM, Teopema O OOKOBOIi
HOBEPXHOCTU NPpsAMOM mpu3Mbl. [Inomans 60KOBOM NOBEPXHOCTH M MOBEPXHOCTU MPABUIBHON MUPaMUIbI,
Teopema o IIomaan yceuéHHol nupamusl. [lonstre 06 06béme. O0BEM MUpaMuIbl, IPU3MBIL.



[TonoOuble Tema B mpocTtpaHcTBe. COOTHOUICHHS MEXAY IUIOIAISIMH TOBEPXHOCTEH, 0O0BbEMamu
10I00HBIX TeIl.

11 KITACC
Yuciia M BBIYUCICHUSA
Hatypanbnble u nensle yncna. [Ipu3Haku 1e1MMOCTH LEIBIX YUCE.
CreneHb C pallMOHAIBHBIM MOKa3arenaeM. CBOWCTBA CTETICHH.
Jlorapudm uucna. JlecsaTuaHble U HATypaJIbHbIE JOTapU(PMBI.
YpaBHeHUd H HEPaBeHCTBA
[TpeobpazoBanue BeIpaKEHHA, COACPIKALIMX JIOTAPU(MBI.
[Tpeobpa3oBaHne BBIpaKEHUIA, COAEPIKAIINX CTENEHN C PAIMOHAILHBIM IIOKA3aTEIIEM.
IIprMepbl TPUTOHOMETPUUECKUX HEPABEHCTB.
Iloka3zarenbHble ypaBHEHUS U HEPABEHCTBA.
Jlorapudmuueckue ypaBHEHHs 1 HEPaBEHCTBA.
CucreMbpl JMHEHHBIX YypaBHEHUU. PemieHwe nNpUKIagHbIX 3a7ad C IIOMOIIBIO CUCTEMBI JIMHEWHBIX
YPAaBHEHUH.
CucreMbl 1 COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUN U HEPABEHCTB.
IIpuMmeHeHNe ypaBHEHHUH, CUCTEM U HEPABEHCTB K PELICHUI0 MaTEMATUYECKUX 3aau U 3a/1ad U3 pa3IudHbIX
oOacTeil HayKu U pealbHOM KU3HH.
DyHKUUM U TPpaduKu
@Oyuxkius. [lepuoanueckue GyHkuu. [IpoMexxyTku MOHOTOHHOCTH (DYHKIMU. MaKCUMyMbl 1 MUHUMYMBI
¢ynkiun. Hanbospiiee u HauMeHblee 3HaueHne (PyHKIIMK Ha IPOMEXKYTKE.
Tpuronomerpuyeckue GyHKINU, X CBOUCTBA U TpadUKH.
[Toxa3zarenbHas u norapudmudeckas GyHKIHUU, UX CBOUCTBA U TPapUKH.
Hcnonb3oBanue rpagukoB GyHKIUN 715 pelieHus] ypaBHEHUH U JIMHEHHBIX CUCTEM.
Hcnonb3oBanue rpadukoB GYHKIUN IS UCCIEA0BAHMS MIPOIIECCOB U 3aBUCUMOCTEH, KOTOphle BO3HUKAIOT
IPU PELICHUH 33/1a4 U3 IPYTUX YU4EOHBIX MPEAMETOB U PEaTbHOM KU3HU.
Havyana maTeMaTH4ecKkoro anajamusa
HenpepbiBHble QyHKIMH. METO] HHTEPBAJIOB /s pellIeHUs] HEPaBEHCTB.
[TpousBonnas ¢pyHkuu. ['eomerpudeckuit 1 GU3NIECKUN CMBICI TPOU3BOIHOM.
[TpousBosiHbIE 3NIEMEHTApPHBIX (QYHKUUN. DOpMysIbl HAXOXKAECHUS MPOU3BOJHON CYMMBI, MPOU3BEIACHUS U
YacTHOTO (DYHKIIMH.
[TpumeHeHre MPOM3BOAHON K HMCCIEIOBaHMIO (DYHKIMIT Ha MOHOTOHHOCTh M 3KcTpeMyMbl. HaxoxneHue
HauOOJIBIIEr0 ¥ HAUMEHBIIETO 3HAUCHHs (PYHKIIMU Ha OTpPE3Ke.
IIpuMmeHeHNEe NPOU3BOAHOM Ul HAXOKICHWS HAWIYYLIErO pEIIeHHs B NPUKIAJHBIX 3ajadax, i
OTIpeieNIeHUs] CKOPOCTH IpoLecca, 3a1aHHOT0 (hOpMYIIOH WK TpapUKOM.
[TepBooOpa3nas. Tabnuna nepBooOpa3HbIX.
Wurterpan, ero reoMeTpudyeckuid u (uznyeckuid cmbica. Beluncnenue uHTErpana mo  (Gopmyse
Herorona—IJleiibuuna.
Tena Bpamenus
[{unuuapuyeckass MOBEPXHOCTh, OO0pasyrolye NIHUIMHIPUYECKOW IOBEPXHOCTH, OCh LMJIMHIPUYECKOMN
noBepxHocTU. [luauHap: ocHoBaHMsA M OOKOBas MOBEPXHOCTh, 0Opasyrolas U OCh; IUIOMAAb OOKOBOH U
IIOJIHOM MOBEPXHOCTH.
KoHnunueckass MmoBepXHOCTb, 0Opasylolle KOHMYECKOW MOBEPXHOCTH, OCh M BEpIIMHA KOHUYECKOM
noBepxHocTd. KoHyc: oOcHOBaHMEe UM BeplIMHA, oOpasyrolas W OCh; IUIOIIAJb OOKOBOM M MOJHOM
MOBEPXHOCTHU. Y CeUEHHBIN KOHYC: 00pa3yIolye U BbICOTA; OCHOBaHUS U OOKOBAasi IOBEPXHOCTb.
Cdepa u map: ueHTp, paguyc, 1uamMmerp; MIomaab MOBepXHOCTH cepbl. B3aumuoe pacnonioxenue chepsl 1
IUIOCKOCTH; KacaTeslbHas IIOCKOCTh K cepe; miomaas chepsl.
N3006pakeHue Tes BpalleHUs Ha MII0CKOCTU. Pa3BEpTka UIMHAPa U KOHYCA.



KomOunamuu Ten BpallleHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OMMCAHHBI OKOJO cdepsl; cdepa,
BIIMCAaHHAsl B MHOTOTPaHHUK, WJIU TEJIO BPALICHHUS.

[Tonatue 06 oO0béme. OcHOBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME MNPAMOYTOJIBHOTO
napajienenunena u ciaeacTsus u3z He€. O0béM mIIMHIpPa, KoHyca. OOBEM mapa u mionaas cepsl.
[TonoOHbIe Tena B mpocTpancTBe. COOTHOMICHUST MEX/Y IUIOIAsIMH OBEPXHOCTEH, 00BbEMaMU MOTOOHBIX
Tell.

Ceuenns uarHApa (MapajuienbHO U NMEPISHIUKYISIPHO OCH), CEUeHHUs KoHyca (IapaieibHOe OCHOBAHHUIO
U TIPOXO/IAAIIEE Yepe3 BEpIINHY), CCYCHUS 1apa.

BekTophI 1 KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha muiockocTH U B npocTpaHcTBe. CoKeHHe W BbIUMTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpA
Ha uucio. PasimoxkeHue BekTopa IO TPEM HEKOMIUIAHApHBIM BekTopaM. [IpaBwiio mnapaulenenunena.
Pemenne 3amad, CBA3aHHBIX C NPUMEHEHMEM IIpaBW ACUCTBUU C BeKTopamu. lIpsAmoyrosnpHas cucrema
KoopauHaTt B InpocrpaHcTBe. Koopaunatel BekTopa. [Ipocreiimme 3agaun B KOOpAMHATAX. YTOJ MEXIY
BeKkTOpamu. CKaJIIpHOE NPOU3BEAECHUE BEKTOPOB. BhIUKMCIIEHUE YITIOB MEXAY HPSIMBIMU U IUIOCKOCTSMH.
KoopauHaTHO-BEKTOPHBII METO ITPH PELIEHUH T€OMETPUUYECKUX 3a/1ad.

CraTncTHKa ¥ BepOSITHOCTH

[IpencraBieHne JaHHBIX C MOMOIIBIO Tabmui U nuarpamMMm. CpeaHee apudmernyeckoe, MeauaHa,
HanOoJIbIIIee M HAUMEHbIICE 3HAYCHHUS, Pa3Max, JUCIEPCUs U CTaHIapTHOE OTKIIOHEHUE YHCIIOBBIX HA0OPOB.

CrydaiiHple SKCIIEpPUMEHTHI (OMBITBI) M CIIydalHbIE COOBITHS. DJIEMEHTapHbIC COOBITHS (MCXOIbI).
BeposiTHOCTB citydaiiHOTO COOBITHS. BIM30CTh 4acTOTHI M BEPOSITHOCTH COOBITHH. CiydaliHble OMBITHI C
PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITHAMU. BeposTHOCTH COOBITHI B ONBITAX C PAaBHOBO3MOKHBIMU
AIIEMEHTAPHBIMHU COOBITUSMU.

Omnepanun HaJ, cOOBITUAMU: TIepeceueHre, o0beIMHEeHNEe, POTUBOMOIOXKHbBIE COOBITHSA. J{narpamMmel
Olinepa. @opmyra CI0KEHUS BEPOSITHOCTEM.

VYcnoBHasg BEPOSATHOCTb. Y MHOKEHHME BEpPOSTHOCTEU. JlepeBO CitydaiHOro skcrepuMeHnra. Popmyiia
MOJIHOHM BeposiTHOCTU. He3aBucuMble COOBITHS.

KomOunatopHoe mpaBuino ymHoxeHus. IlepectaHoBkn u  ¢aktopuan. Yucio coyeTaHuil.
Tpeyronpuuk Ilackans. @opmyna 6unoma HetoToHa.

bunapHblil ciiydaliHBI OmBIT (MCHBITAHKE), ycrieX M Heyaada. HesaBucumbie ucnbitanus. Cepust
HE3aBMCHMBIX UCIIBITAHUI A0 nepBoro ycnexa. Cepus He3aBUCUMBIX UCIIBITaHUN bepHymn.

Cnyuaiinas BennuuHa. Pacnpenenenue BeposiTHocTel. Jluarpamma pacrtpenenenus. [Ipumepst
pacripesiesieHH, B TOM YHCIIe, TeOMETPHUECKOe U OMHOMHUAIIBHOE.

UucnoBble XapaKTEpUCTUKU CIIY4alHBIX BEIWYMH. MAaTEMaTU4YECKOE OXKHUIAHUE, IUCHEPCUS U
CTaHJApTHOE OTKJIOHEHHUE. [IpuMepsl pUMEHEeHUsT MATEMaTUYECKOr0 0KUAAHKS, B TOM YKCIIE B 3a/1a4ax U3
MOBCEHEBHON XM3HM. MaTeMaTHuecKoe OXHJIaHue OMHApHOW ciaydyallHOM BenuYMHBI. MaTeMmaTHueckoe
0KMJIaHHE CYMMBI CIIy4alHBIX BEIWYMH. MaTreMaTudecKoe OKHUIaHUE U JUCIIEPCUS T'€OMETPUYECKOIO U
OMHOMMAJILHOTO pacrpeeIeHui.

3akoH OOJBIIMX 4YHCEI M €ro pojib B HayKe, Hpupoae U obmectBe. BbiOopouHblii MeTon
UCCIIEI0BAHUMN.

[Ipumepbl HeNpepbIBHBIX CIIy4alHbIX BelWYuH. [loHATHE O IUIOTHOCTH pacnpeneneHus. 3aJayd,
IIPUBOALINE K HOPMAIIBHOMY pacipezeieHuro. 1IousaTie 0 HopMaJlbHOM pacIpeeIeHUN.



IIVTAHUPYEMBIE PE3YJIbTATBI

OcBoenue yuebHOro mpeaMera «MaremaTwka» JOJDKHO OOecreyrBaTh JOCTHIKEHHE Ha YpPOBHE
cpenHero oOmero o0pa3oBaHMs — CIEAYIONIMX JMYHOCTHBIX, METAlpeJAMETHBIX U  MPEAMETHBIX
00pa30oBaTeNIbHBIX PE3YIbTATOB!

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE  pE3yNbTaThl ~ OCBOEHHUS  NIpOrpaMMbl  ydyeOHOTO  mpeamera  «MaTemaTuka»
XapaKTEepPU3YIOTC:

I'pax1aHcKOe  BOCHUTAHUE:C(OPMHUPOBAHHOCTHIO TPa)XJAAHCKOW MO3MLIMU  OOydaromierocst Kak
aKTHUBHOTO U OTBETCTBEHHOTO YJI€HA POCCHICKOTO OOIIEeCTBA, MPEICTABICHUEM O MAaTEMAaTHYECKUX OCHOBAX

(YHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD, SBJICHUM, IPOLEAYP rPaxkIaHCKOTo o01iecTBa (BBIOOPHI, ONIPOCHI
U Tp.), YMEHHEM B3aWMOJCUCTBOBATh C COLMAIBHBIMH MHCTUTYTAMHU B COOTBETCTBHU C MX (YHKIUSIMH U
Ha3Ha4CHUEM.

[laTproTHYeckoe BOCHUTAHUE:CPOPMUPOBAHHOCTHIO POCCUHCKOW TPaXKTAHCKOH HICHTUYHOCTH,
YBaXXEHUs K IMPOLIJIOMY M HACTOSALIEMY POCCUHMCKOM MAaTEMAaTHK{, LIEHHOCTHBIM OTHOLICHHEM K

JOCTUKEHHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MaTeMaTUYECKOW IIKOJIbI, K UCHOJIb30BAHUIO ATUX
JTOCTYIKEHHH B IPYTUX HAYKaX, TEXHOJIOTHUAX, chepax YKOHOMHKH.

JlyXOBHO-HPABCTBEHHOIO BOCIHTAHMA:0OCO3HAHUEM JyXOBHBIX ILIEHHOCTEH POCCHMCKOrO HapoJa;
c(hOPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTHUYECKUM

IIPUMEHEHUEM JOCTHKEHUH HAYKU U JEATEIILHOCTBIO YUEHOIO; OCO3HAHUEM JIMYHOI'O BKJIAAa B IIOCTPOCHUE
YCTOWYUBOTO OYIyIIEro.

OCTETUYECKOE BOCIUTAHUE:ICTETUYECKUM OTHOILIEHUEM K MUPY, BKIIIOUAsl 3CTETUKY MaTeMaTUUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PELICHUH, pacCyKICHHUH; BOCIPHUHUMUYUBOCTHIO K MaTeMaTHUECKHM

aCIeKTaM pasJInYHbIX BUI0B UCKYCCTBA.

dusnueckoe BOCIUTAHHUE:C(HOPMUPOBAHHOCTHIO YMEHHS MPUMEHSATh MaTeMaTWYeCKUe 3HAHHUS B
MHTEpecax 370pOBOTO M 0e30macHOTro 00pasa >KU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/10POBBIO
(3mopoBoe muTaHKe, cOATAHCUPOBAHHBIA PEKHUM 3aHSATHU U OTIBIXA, pery/spHas (pU3NUecKas akKTUBHOCTD);

(U3UUECKOTO COBEPILICHCTBOBAHUS, IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHON IESATEIBHOCTBIO.
TpynoBoe BOCHUTAHHE:TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IIEHHOCTH TPYIOJIIOOMS; MHTEPECOM K

pa3uyHbIM cdepam MpodhecCHOHATBHON JeATEeNbHOCTH, CBA3aHHBIM C MaTEMATUKON U €€ MPHIIOKEHUSIMH,

YMEHHEM COBEpIIATh OCO3HAHHBIN BHIOOP Oyayliel mpodeccuu U pearn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE

IUIaHBI, TOTOBHOCTBIO M CHOCOOHOCTBIO K MaTreMaTHYecKOMy OOpa30BaHUIO W €aMOOOpa30BaHUIO Ha
MPOTSKCHUM BCEU JKU3HHM, TOTOBHOCTBIO K AKTMBHOMY Y4YacTHI0 B PELICHHUM IPAKTHUYECKUX 3aaad
MaTeMaTU4ECKOU HAIIPaBJICHHOCTH.

DKOJIOTUYECKOE BOCIUTAHUE:CHOPMUPOBAHHOCTHIO SKOJIOTUUECKOM KYIbTYphl, TOHUMAaHUEM BIUSHUS

COLIMAIbBHO-D)KOHOMUYECKUX IPOLECCOB HA COCTOSHUE INPUPOAHOM U COLMAIBHOM Cpelbl, OCO3HAHUEM
r700aNbHOTO XapaKTepa HKOJOTHYECKUX MpoOJIeM; OpUeHTAlMe Ha MPUMEHEHHE MaTeMaTUIeCKUX 3HAHUN
IUISL pelIeHus 33/1a4 B 00JIacCTH OKPY)KaIOIIeH cpesibl, TNIAHUPOBAHUS MOCTYIIKOB U OLEHKH MX BO3MOKHBIX
IIOCJIEACTBUH IS OKPYXKAIOLEH CPEbl.

L[eHHOCTH _HAy4YHOTO TO3HaHUA. C(OPMUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOILIECTBEHHOM MPAKTHKH, TOHUMAaHHEM MaTeMaTH4YeCKOM HAayKu
Kak c(epbl YeOBEUECKOW JeITEeNbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAUMMOCTHU JUIs Pa3BUTHS LUBUIN3ALINY,
OBJIAJICHUEM S3BIKOM MAaTEMaTUKM M MAaTeMaTUYECKOM KyJbTYpOM KakK CpEICTBOM IIO3HAaHUS MHPA;

TFOTOBHOCTBIO OCYIICCTBJIATL ITPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIbHOCTD UHANBUAYAJIbHO U B I'PYIIIIC.



METAIIPEIMETHBIE PE3YJIbTATDBI

MertanpeaMeTHbIe pe3yabTaTbl OCBOEHHMsSI NPOTpaMMbl ydeOHOro mpenmera «MaTeMaTHKa»
XapaKTEepU3YIOTCSl OBJIAJCHUEM YHUBEPCAIbHBIMU HO3ZHAGAMENbHBIMU OCliCIMBUAMU, VHUBEPCATbHLIMU
KOMMYHUKAMUBHIMU OlICBUAMU, YHUBEPCATbHIMU PE2YIAMUBHIMU OeUCMEUAMU.

1)

Vuusepcanvuvie nosnasamenvuvle Oelicmeusi, obecneuugarom Gopmupogarue 0OA308bixX

KOCHUMUBHBIX npoyeccos obyuarowuxcs (0ceoenue mMemooos NOHAHUSL OKPYICAIOUE20 MUPQA; NPUMEHeHUE
JIO2UYECKUX, UCCTIe008AMENbCKUX Onepayull, ymeHul pabomams ¢ uHgpopmayuet).
bazoBrle jornueckue neiicTBUA.

BBISIBJIATE U XapaKTEpU30BaTh CYIIECTBEHHBbIC MPU3HAKM MAaTEMaTHUYECKUX OOBEKTOB, MOHSATHI,
OTHOLICHUH MEXIYy TMOHATHAMHU; (OPMYIUPOBATH OIpPEACICHUs TOHATHH; YCTaHABIUBATb
CYIIECTBEHHBIN MpU3HAK KIacCU(UKAIMKM, OCHOBaHMA il OOOOIIEHUS M CPaBHEHUS, KPUTCPUHU
IPOBOJIUMOI0 aHAJIHN3a,

BOCIPUHMMATh, (OPMYJIHPOBaTh U  MPeoOpa3oBbIBATH CYKICHHUSA:  YTBEpAMTEIbHbIE U
OTpHLIATENIbHBIC, €IMHIUYHBIC, YACTHBIEC U 00IKE; YCIOBHBIE,

BBISIBJIATE MAaTEMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTHUBOpEUHs B (akTax, JaHHBIX,
HAOJIONCHUSAX M YTBEPXKICHUSAX, NpEAJarath KpUTEPUH Ui BBISBICHUS 3aKOHOMEPHOCTEH u
IIPOTUBOPEYUN;

JieNnaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M HWHAYKTHBHBIX
YMO3aKIIOYCHUH, YMO3aKIIOUeHUH IO aHAJIOTUH;

NPOBOJNTH CAMOCTOSATENFHO J0KAa3aTelbCTBA MaTEeMaTHYECKUX YTBEPXKACHHH (MpsMble W OT
NPOTUBHOTO), BBICTpAaMBaTh ApPryMEHTAIMIO, TPHBOAMTH TPHMEPHl W  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KICHHUS U BBIBOJIBI;

BBIOMpATh CHOCOO pemieHus ydeOHoW 3amaun (CpaBHHMBaTh HECKOJIBKO BAapUAHTOB pEIICHHS,
BBIOMpaTh HanOoJIee MOIXOISAIINI ¢ Y4ETOM CaMOCTOSITENIHO BBIACICHHBIX KPUTEPHUEB).

bazoBrie ncciaenoBaTenbCKue ACHCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK HCCIICIOBATEIbCKHI HMHCTPYMEHT TO3HAaHUS, (POPMYIUPOBATH
BOTIPOCHI, (PUKCHPYIOIIME MPOTUBOpPEUHE, MPOoOJIeMy, YyCTaHABIMBAaTh HCKOMOE U JIaHHOE,
(bopMUpPOBATh THIIOTE3Y, APTYMEHTUPOBAThH CBOIO MO3UIINIO, MHCHUE;

MPOBOJIUTh CAMOCTOSITEIILHO CIUTAHUPOBAHHBIA SKCIIEPUMEHT, MCCICIOBAHUE TI0 YCTAHOBIICHUIO
0COOCHHOCTEH MaTeMaTHYeCKOro 00BEKTa, SBJICHUS, MPOIIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXITY
00BEKTaMH, SIBJICHUSIMH, MTPOIECCaAMU;

CaMOCTOSATEIBHO (OPMYTUPOBaTH OO0OOIIECHUS W BBIBOJABI 10 pe3yJbTaTaM MPOBEAEHHOTO
HaOJIFO/ICHHS, UCCIIEIOBAaHUs, OIICHUBATh JIOCTOBEPHOCTh MOJIYUYEHHBIX PE3YJIbTATOB, BBIBOJOB U
0000IIIEeHHI;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE MPOIECCa, a TAKKE BBIABUraTh IMPEINOJIOKCHUS O €ro
pa3BUTHUH B HOBBIX YCIIOBHUSIX.

Pabota ¢ undopmarnueii:

BBIABJIATE AePUUUTH MHPOpPMAIMM, AAHHBIX, HEOOXOAMMBIX sl OTBETa Ha BONPOC M JUIA
peleHus 3a/1auu,

BbIOMpaTh MHPOPMALIMIO U3 UCTOUHUKOB Pa3IMYHBIX TUIIOB, AaHAIM3UPOBATh, CUCTEMATU3UPOBATh
U MHTEPIPETUPOBATh MH(DOPMALIMIO pa3IMYHBIX BUIAOB U GOPM IIPEACTABICHHUS;

CTPYKTYpPUPOBaTh HH(MOPMAIUIO, MPEACTaBIATh €€ B pa3iMyHbIX (opMmax, WILIIOCTPUPOBATH
rpaguyecky,

OLICHUBATh HAJEKHOCTh MH(OPMAIUH IO CAMOCTOSATENEHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) VHueepcanvHvle KOMMYyHUKamugHble Oelicmsus, 00ecnedueaiom chopmupo8aHHOCmMs COYUATbHBIX
HABBIKOB 06yqar0u;uxc;l.
OO6menue:



BOCHPUHUMATH U (OPMYIUPOBATH CYKIEHHS B COOTBETCTBUH C YCIOBHUAMHU U LEISAMHU OOIIEHUS,
SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3pCHHS B YCTHBIX U NMMCHbMEHHBIX TEKCTaX, /1aBaTh
MOSICHEHUS 110 X0y PELICHHS 33a]]a4ui, KOMMEHTHPOBATh MOJIy4YCHHBIH pe3ysbTar;

B X0Jie 00CYX/IeHUs 3a7aBaTh BOIIPOCHI 10 CYIIECTBY O0CYK/IaeMON TE€MBbI, MPOOJIEMBI, peraeMoi
3a7jayyl, BBICKA3bIBATh WJEH, HAllEJIEHHBbIC HAa MOUCK PEIICHHUS; COMOCTABIATh CBOM CYXKICHHS C
CYKJICHHSIMH JAPYIMX YYaCTHUKOB Juajora, oOHapyXHBaTh Pa3jMuMe M CXOJCTBO MO3MILHUHU; B
KOPPEKTHOH Gopme (HopMyIHpOBaTh Pa3HOITACHS, CBOU BO3PAKECHUS;

NpPEACTaBIATh  PE3yJNbTaThl PELICHUS 3a/a4yM, SKCIEPUMEHTa, HCCIENOBAHUSA, IPOCKTA;
CaMOCTOSITENIEHO BBIOMpATh (hopMaT BHICTYIUIEHUS C YYETOM 3a]lau MPE3EHTAlUU U 0COOCHHOCTEH
ayJIUTOPUH.

CoTpyTHUYECTBO:

3)

MOHMMATh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIMBHUIYaTbHON pabOThI IPU PELICHUN
yueOHBIX 3ajay, NPUHHUMATh IeJb COBMECTHOH JEATENbHOCTH, IUIAHUPOBATh OPTraHU3ALUIO
COBMECTHOM paboThl, pacmpeaesisaTb BHUIbI paldOT, JOTOBapuBaThCs, OOCYXKIATh MPOLECC U
pe3yibTar paboThl; 000011aTh MHEHUSI HECKOIBKHX JIFOJICH;
y4acTBOBATh B IPYHIIOBBIX (popMax paboThl (00CYkIeHUs, OOMEH MHEHHH, KMO3TOBBIC IITYPMbI»
Y VIHBIC); BBIMIOJHSITH CBOIO YacTh paOOTHI M KOOPAMHUPOBATH CBOM JICHCTBUS C IPYTUMHU YICHAMHU
KOMaH/Ibl, OLIEHMBaTh KayeCTBO CBOEro BKJIajJa B OOUIMI TPOAYKT 1O KpPUTEPHUSM,
cOpPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUS.

Vuusepcanvuvie pecynamuenvle Oeticmeusi, o0becneuusaiom QopmMuposaHue CMblCI08bIX

YCMAHOB0K U HCUSHEHHBIX HABbIKOE TUYHOCTIU.

Camoopranuzanus:

COCTaBJIATH IIJIaH, AJITOPUTM peIIeHUs 3aJaud, BHIOMPATH CIIOCOO PELICHHs C Y4ETOM HMMEIOLIHXCS
pecypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATH BApUAHTHI PEIICHUH C
y4€TOM HOBOI MH(OpPMAITHH.

CaMOKOHTPOJIB:

BIIQ/IETh HABBIKAMHU [IO3HABATENbHON pedrIeKkcuu Kak OCO3HAHHUS COBEPIIAEMBIX IEHCTBUM H
MBICIIUTENBHBIX MPOLIECCOB, X PE3yIbTAaTOB; BIAAECTh CIOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTPOJIS
Mpoliecca U pe3yybTaTa pelIeHrus MaTeMaTHueCKOU 3a1a4u;

MpEeABUAETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PELIEHUH 3a7a4l, BHOCUTh KOPPEKTUBbI
B JICSTEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, AAHHBIX, HAWJEHHBIX OLIMOOK, BBISBICHHBIX
TPYAHOCTEM;

OIICHUBATh COOTBETCTBUE pe3yJbTaTa IEIU U YCIOBHUSM, OOBSCHATH MPUYUHBI JOCTHKCHUS WIH
HEJOCTHKECHHSI PE3yIbTATOB NEATEIBHOCTH, HAXOAUTh OIMUOKY, JaBaTh OIEHKY MPUOOPETEHHOMY
OTIBITY.

HPEAMETHBIE PE3YJIbTATbDI

OcBoenne yueOHOTO Kypca «Anrebpa ¥ Hadajga MaTeMaTHUYECKOTO aHalM3a» Ha YPOBHE CPEIHETO
obmiero oOpa3oBaHHs IOJDKHO OOecleYrBaTh JOCTIDKEHUE CIEAYIONIUX IMPEeAMETHBIX 00pa30BaTENbHBIX
pe3yJabTaTOB:

10 KJIACC

Yucaa v BbIYUCIEHUSA

OnepupoBaTh MOHATUSAMU: PALIMOHAIBHOE U JIEHCTBUTENIBHOE YHUCIO0, OOBIKHOBEHHAS M JIECATHYHAs APOOb,

IMPOLCHTHI.

BEIoIHATE apI/I(bMeTI/I‘leCKI/Ie ornepanru ¢ paiuOHAJIIbHBIMU U JIECTBUTEIIbHBIMHY YHCIaMHU.

BrInOIHSTH HpI/I6J'II/I)KéHHBIC BBIUUCJICHUS, UCIIOJIb3Ys IPpaBHJIa OKPYTJICHUA, ACIATh NMPUKUAKY U OLUCHKY
pe3yibTara BBIUMCIICHUH.



OmnepupoBaTh MOHATUSMH. CTENEHb C IENBIM MOKa3aTelIeM; CTaHAapTHas Gpopma 3alucH JeHCTBUTEIBHOTO
YHCiIa, KOPEHb HATYpaJIbHOM CTENEHH; UCIOIb30BATh MOAXOAIIYI0 (JOPMY 3alUCH JCHCTBUTEIBHBIX YHUCEI
JUISL PEIICHUs] IPAKTHYECKUX 3aja4 U MPEICTaBJICHUS TaHHBIX.
OmnepupoBaTh MOHATUSAMH. CHHYC, KOCHHYC W TAaHI€HC NPOM3BOJBHOTO YTIJja; HCIOJIb30BaTh 3aIUCh
MPOU3BOJIHOTO YIiIa yepe3 0OpaTHbIE TPUTOHOMETPUYECKHE (DYHKIINH.
YpaBHeHUdA H HEPAaBeHCTBA
OnepupoBaTh MOHATUSAMU. TOXKIECTBO, YpaBHEHHUE, HEPABEHCTBO; LIEJI0€, pallMOHAIbHOE, HPPALMOHATIbHOE
ypaBHEHHE, HEPAaBEHCTBO; TPUTOHOMETPUUECKOE YpaBHEHHE;
BeimosnnaTe npeoOpa3oBaHUs TPUTOHOMETPHUUECKUMX BBIPAKEHHUH U peliaTb TPUTOHOMETPHUYECKHE
YpaBHEHHS.
BrInonHATe npeoOpa3zoBaHus LEbIX, PAMOHAIBHBIX U UPPAIMOHAIBHBIX BBIPAXKEHUN U peliaTh OCHOBHbBIE
THUIBI 1EJIBIX, PAllHOHATIBHBIX U HPPALMOHATIBHBIX YPABHEHUI U HEPAaBEHCTB.
[IpuMeHsATh ypaBHEHUS M HEPABEHCTBA JJIS PELICHUS MATeMaTHYeCKUX 3aJady W 3ajad U3 pasIndHbIX
oOacTeil HayKu U pealbHOM KHU3HH.
MozenupoBaTh peajbHbIE CUTyallUd Ha S3bIKE anreOpbl, COCTABIATh BhIPAKEHUs, YPABHEHUS, HEPABEHCTBA
TI0 YCJIOBHUIO 33J]a4H, UCCIIEJ0BATh IIOCTPOCHHBIE MOJIENIU C UCIIOJIb30BAHUEM aIlliapaTta ajareopsl.
DyHKUUM U TPauKu
OnepupoBarh NOHATHSIMH: (YHKIUS, CIOCOOBI 3aJaHus (PYHKIHH, 00JIacTh OMPEACTCHUS U MHOXKECTBO
3Ha4eHUH QyHKIUH, rpaduk GyHKINH, B3AUMHO OOpaTHbIE (PYHKIIUH.
OnepupoBaTb MOHATUAMHU. UYETHOCTh M HEYETHOCTh (YHKUMH, HYIM (QYHKIUH, [OPOMEXKYTKH
3HAKOMOCTOSIHCTBA.
Hcnonb3oBath rpaduku GyHKIMHA I pelieHns ypaBHEHUH.
Ctpouth U unTaTh rpaduKu JTUHEHHOW (QYHKIMHU, KBAAPATUYHON (DYHKIIUH, CTEMEHHOW (DYHKIMU C LEIBIM
MOKa3aTeJIeM.
Hcnonb3oBatk Tpapuku GyHKIMNA I UCCIeI0OBaHMS MPOLECCOB U 3aBUCUMOCTEN MpH pEeIIeHUH 3a/1ad U3
JPYrUuX y4eOHBIX MPEAMETOB U peabHOM KU3HU; BEIpaXKaTh (POpMyIaMH 3aBUCUMOCTH MEKIY BETUUMHAMM.
Hauana maTeMaTH4eCKOro aHaIn3a
OnepupoBaTh MOHATUSAMH: TTOCIIEA0BATENILHOCTh, apu(MeTHIecKas 1 reOMeTpuiecKas IpoTrpeccuu.
OnepupoBaTh MOHATHAMU: OECKOHEYHO YOBIBAIOILasi Te€OMETpHUYEecKas Mporpeccus, cymMmMa OECKOHEYHO
yOBIBaIOIIEH FreOMETPUUYECKO MPOTPECCHH.
3agaBaTh MOCIEIOBATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.
Hcnonp30BaTh CBOMCTBA MOCIEIOBATEIBHOCTENW U IPOTPECCUI ISl PELLICHHs pealIbHBIX 3a/1a4 MPUKIIAJIHOTO
XapakTepa.
MHokecTBa M JTOTHKA
OnepupoBaTh MOHATHUAMHU: MHOKECTBO, ONIEPALIUU HAJ MHOKECTBAMHU.
Hcnonap30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapaT Ui ONMCAaHUS PEAbHBIX MPOLIECCOB U SBJICHUHM, TIPU
peLIeHUH 3a1ay U3 IPYTUX YUeOHbBIX IPEIMETOB.
OnepupoBaTh MOHATUSAMU: ONpECICHUE, TEOPEMA, CIEJICTBHE, JOKA3aTEIbCTRO.
11 KJIACC
Yucna 1 BBIYUCICHUS
OnepupoBaTh NOHATUSAMH. HATYpalIbHOE, LIEJI0€ YUCIIO; HUCIOIb30BaTh MPU3HAKH ACTMMOCTH LENbIX YHCEN,
pa3lIoKEHUE YHMCIIa Ha IPOCThIE MHOXKHUTEIH [Vl PELICHUs 3a/1ay.
OnepupoBaTh MOHATHEM: CTEIIEHb C PALMOHAIBHBIM [TOKa3aTeIeM.
OnepupoBaTh MOHATUSAMHU: JIOTapU (M YUCIIA, AECATHYHBIE U HATypaIbHbIE JIOTapU(MBIL.
YpaBHeHUd M HEpaBeHCTBA
[TpuMeHATH CBOMCTBA CTETIEHU AJIS IPE0Opa30BaHMs BBIPAXKEHUH; ONIEPUPOBATh MOHATUSIMHU: MTOKa3aTeIbHOE
ypaBHEHME U HEPABEHCTBO; pelllaTh OCHOBHBIE THUIIbI IOKA3aTENIbHBIX YPAaBHEHUI U HEPaBEHCTB.



BeimonHATe mpeoOpa3oBaHMs — BBIPRKEHHUH, CoJepKaluux Jorapu@Mbl; ONEpUPOBATH IMOHATUSAMHU:
JorapuMUUECKOe YpaBHEHUE U HEPABEHCTBO; pEUIaTh OCHOBHBIC THIBI JOTapUPMHUUECKUX YpaBHEHHH U
HEPaBEHCTB.
Haxonuts pemenus npoCTeUINX TPUTOHOMETPUYECKUX HEPABEHCTB.
OnepupoBaTh MNOHATUSAMHU. CHUCTEMA JIMHEHHBIX YypaBHEHUH M €€ pELIEHHE; MCIOJIb30BaTh CUCTEMY
JIMHEWHBIX YPAaBHEHUH Ul pELIEHUs IPAKTUYECKUX 3a/1a4.
Haxonuts pemienus npoCTeHINX CUCTEM U COBOKYITHOCTEH PAallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.
MonenupoBaTh peajbHbIC CUTyallud Ha SI3bIKE anreOpbl, COCTABIATh BHIPAKCHUS, YPAaBHEHUS, HEPABEHCTBA
Y CHCTEMBI 10 YCIIOBUIO 33a4H, UCCIIEA0BATh MIOCTPOCHHBIE MOJIETH C MCIIOJIb30BAHUEM alllapaTa ajareOphl.
DyHKUUM U rPpaduku
OnepupoBaTh MOHATUAMH: TNEpPHOAMYECKass (QYHKIUSA, HPOMEKYTKH MOHOTOHHOCTH (YHKLIHH, TOYKH
SKCTpeMyMa (DYHKIMH, HanOoJblee 1 HaMMEHbIlee 3HaYeHUsT (PYHKIIMM HAa IPOMEXKYTKE; UCTIOIB30BATh UX
JUIsL UCclieIoBaHus (PYHKIMHU, 33JJaHHOM I'PpauKOM.
OnepupoBarh NOHATHAMU: IpaUKU MMOKA3aTeIbHON, JOTapu(PMUUECKON U TPUTOHOMETPUUECKUX (DYHKITHIA;
n300pakaTh UX Ha KOOPIAMHATHOM MJIOCKOCTH M UCIOJIB30BATh JJIsl PEILICHUS] YpaBHEHUH U HEPAaBEHCTB.
N300paxaTh Ha KOOPJIMHATHOM IUIOCKOCTH TIpadUKU JIMHEHHBIX YpaBHEHUH M HCIOJIb30BAaTh HMX IS
pELICHUS CUCTEMBI JINHEWHBIX YPABHEHUM.
Hcnonb3oBarh rpaduku QyHKIUE A7 UCCIEAOBAaHHS MPOLECCOB M 3aBUCUMOCTEH U3 JIPYruX Y4eOHBIX
JUCUHUILINH.
Hayana maTeMaTH4eCKOro aHajm3a
OnepupoBaTb  NOHATHAMM.  HeNpepbiBHAas  (GYHKUUS, Npou3BOAHAs  (YHKIMH,  HCIOJIB30BaTh
reoMeTpUUECKUi 1 (PU3NIECKUI CMBICI IPOU3BOIHON JJIS peIIeHHs 3a/1ad.
HaxonuTh NpoOW3BOJHBIE AJIEMEHTAPHBIX (YHKUMH, BBIUUCIATH HPOU3BOJHBIE CYMMBI, MPOU3BEACHUS,
YacTHOTO (DYHKIIMH.
Hcnonb30BaTh MPOU3BOAHYIO JUISl MCCIEIOBaHUS (YHKIIMHM HA MOHOTOHHOCTH M 3KCTPEMYMBI, IPUMEHSTh
pe3yIbTaThl UCCIIEAOBAHUS K IIOCTPOCHUIO IPa(UKOB.
Hcronp30Barh MPOU3BOAHYIO Ul HAXOXKICHUS HAWIY4dIIEro PEUICHUs B INPUKIANHBIX, B TOM YHCIE
COLMAaIbHO-ODKOHOMUYECKHUX, 3aa4ax.
OnepupoBaTh MOHATUAMU: TepBOOOpa3Hasi U UHTErpail; MOHUMATh TEOMETPUYECKUNA U (PU3UUECKUN CMBICT
MHTETpaa.
Haxonuth mnepBooOpa3Hble 3JeMEHTapHBbIX (YHKIMHA; BBIYUCIATH WHTerpain mno ¢opmyine HpioTrona—
JleiibHu1a.
Pemate mpuknazHele 3agaud, B TOM YHCIE COLMAIbHO-3KOHOMHYECKOTO M (PU3MUYECKOro XapakTepa,
CpenCTBaMU MaTEMaTUYECKOIO aHAIN3A.

OcBoenue ydeOHOTO Kypca «['eomeTpusi» Ha YpOBHE CpeIHEro ooOmero oOpa3oBaHUS IOJDKHO
o0ecrieunBaTh JOCTHIKEHUE CIEAYIOLINX MTPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB!

10 KJIACC

OnepupoBaTh MOHATUAMH: TOUKA, IPSAMas, MJIOCKOCTb.

ITpyuMeHTh aKCMOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX IIPU PEILIEHUN T€OMETPUYECKUX 3a/1a4.
OnepupoBaTh MOHATUAMU: MAPAJUIETBHOCTD U NEPHEHIUKYIAPHOCTD MPSIMBIX U IJIOCKOCTEH.
KnaccudpuimpoBars B3auMHOE paclofiokKEHHUE IPSAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MNOHATUSAMH. JBYIPaHHBII yroJi, I'paHd JBYIpaHHOIO Yyrjia, peOdpo ABYIpaHHOIO YTJa,
JMHEWHBINA yroj IByrpaHHOTO yIJIa; TpajycHas Mepa ABYIPAHHOIO yria.

OnepupoBaTh MOHATHUSMHU. MHOTOTPAHHUK, BBINYKJIBIM W HEBBINYKIBIH MHOTOIPAaHHMK, 3JIEMEHTHI
MHOT'OI'paHHUKA, IPABUIIbHBIII MHOTOIPaHHUK.

PacriozHaBaTh OCHOBHBIC BH/IbI MHOTOTPaHHHKOB (IHMpamMH[a; MPHU3Ma, NPSIMOYrOJIbHBINA Mapayieienune],

Ky0).



KrnaccuduiupoBats MHOTOTpaHHHUKH, BBIOMPAst OCHOBAaHUS sl KJTacCU(UKAUU (BBITYKJIbIC U HEBBITYKIIbIC
MHOTOTPaHHUKH; IPAaBUIIbHBIE MHOTOTPAHHUKY; MIPSIMBIC i HAKIIOHHBIE TIPU3MBbI, TapaJUICIICIHUIICIb).
OnepupoBaTh MOHATUSAMH CEKYIasl INIOCKOCTh, CE€YEHNUE MHOTOTPAHHUKOB.

OOBACHATH TPUHIUIIBI IIOCTPOCHUS CEYCHHU, UCTIONbB3YSI METOJI CIIE/IOB.

CtpouTh cedeHHss MHOTOTPAaHHMKOB METOIOM CIIC/IOB, BBINOJHSATH (BBIHOCHBIC) IUIOCKHE YEPTEKHU H3
PHUCYHKOB IPOCTBIX 00BEMHBIX (DUTYP: BUI CBEPXY, COOKY, CHH3Y.

Pemate 3a7aun Ha HaXOXJIEHUE TCOMETPUYECKHUX BEIMYUH IO OOpaslaM WM alropuTMaM, HMpPUMEHSS
M3BECTHBIE AHAIMTUYECKUE METOJbl MPH PEIICHUH CTAHAAPTHBIX MAaTEMAaTUYECKHX 3aJa4 Ha BBIYHCIICHHE
pacCTOSIHMA MEXay JBYMsS TOYKAMM, OT TOYKM JO MPSAMOH, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPELIMBAIOIUMUCS MPSIMBIMH.

Pemate 3a7auu Ha HaXOXAEHUE TCOMETPUYECKUX BEIMYUH IO OOpaslaM WM alropuTMaM, HPUMEHS
M3BECTHBIC AaHAIMTUYECKUE METOJIbl MPH PEIICHUH CTAHAAPTHBIX MAaTEMAaTUYECKHUX 3aJa4 Ha BBIYHCIICHHE
YIJIOB MEXKIY CKPEIIMBAIOIIMMUCA MPSIMBIMH, MEXIY MPSIMONW M IUIOCKOCTBbIO, MEXIY IJIOCKOCTSIMH,
JIBYTPaHHBIX YIJIOB.

Bbruncnsare 00bEMBI M TUIOLIAM TMOBEPXHOCTEH MHOTOTPAHHUKOB (MpH3Ma, MHpaMUAa) C MPUMEHEHUEM
dbopMyn; BBIYMCIATH COOTHOLICHHMS MEXAy IUIOHIAJIMH  TOBEpPXHOCTEH, 00béMaMu MOJOOHBIX
MHOTOTI'PDaHHHUKOB.

OnepupoBaTh NOHATHAMU: CUMMETPHUS B IPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CUMMETPHH; LIEHTP, OCh U
IUIOCKOCTh CHMMETPHUHU (DUTYPBHI.

W3BnekaTh, MpeoOpa3oBbIBATh U UHTEPIPETUPOBATH MHPOPMALIUIO O TMPOCTPAHCTBEHHBIX F€OMETPUUYECKUX
¢urypax, npeacTaBICHHYIO HA YepTeXax U PUCYHKAX.

[TpumensaTh reomeTpuueckue (aKkTbl Ui peIIeHUs CTEPeOMETPUUECKUX 3a/ad, Mperojararoiux
HECKOJIBKO II1aroB PEIIeHUs, €CIIM YCIOBUS IPUMEHEHUS 33/1aHbl B IBHOU (hopMme.

[TpumeHsTh mpoCTEHIIMEe NPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIMOHHBIE CHCTEMBI IpU
peLIeHUH CTEPEOMETPUYECKHX 3a/1ad.

[TpuBOANUTH MPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U )KU3HHU, PACIIO3HABATh MPOSBICHUE
3aKOHOB I'€OMETPHH B UCKYCCTBE.

[TpuMeHsATH MONyYyeHHbIE 3HAHMS HA TPAKTUKE. AHAIM3UPOBATh peajbHbIC CHUTYyallMM W MPHUMEHSTh
U3yYeHHbIC MOHATHUSA B NpOLlECCe MOUCKA pEIIeHUs MaTeMaTH4ecKd c(hopMyIHMpOBaHHON mHpoOIEeMBI,
MOJICIUPOBaTh peaibHble CHUTYallMd Ha s3bIKE T'€OMETPHH, HCCIEA0BaTh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAHUEM T€OMETPUYECKUX MOHATUN M TEOopeM, ammapaTa ainreOpsl; pelars NpakTHUYeCKue 3a7auH,
CBSI3aHHBIE C HAX0XK/ICHUEM I'€OMETPHUUECKUX BETUYHH.

11 KIIACC

OnepupoBaTh NOHSATHUAMU: IMIHHIPUYECKAss TTOBEPXHOCTh, 00pa3yroNIUe HIMHIPUIECKON MOBEPXHOCTH;
WJIMHIP; KOHWYECKash IOBEPXHOCTh, 00pa3ylolline KOHWYECKOW NOBEPXHOCTH, KOHYC; cdepudeckas
HIOBEPXHOCTb.

Pacnio3naBats Tena Bpamenus (LWIMHADP, KOHYC, cdepa u map).

OOBsICHATH CIOCOOBI TTOJTYYESHUS TEJ BPALICHUSI.

KrnaccudunupoBars B3auMHOE pacmoioxeHne chepsl U MIOCKOCTH.

OmnepupoBaTh MOHSTUSMU: IIAPOBOI CErMEHT, OCHOBAaHUE CEIMEHTA, BBICOTA CErMEHTA; IApOBOM CIIOW,
OCHOBaHUE IIaPOBOT'0 CJIOS, BEICOTA ILIAPOBOTO CJIOS; LIAPOBOM CEKTOP.

Bbruncnare 00bEMBI M TUIOMIAIU MMOBEPXHOCTEW TN BpAIICHUs, T€OMETPUYECKUX TeJN C MPUMEHEHUEM
bopmyi.

OnepupoBaTh MOHATUSIMHU: MHOTOTPAHHUK, BIIMCAaHHBIA B c(epy W ONMCAHHBIH OKOJO cdepsl; cdepa,
BIMICaHHAs B MHOTOI'PAHHUK WJIU TEJIO BPALICHUSI.

BBIUUCIATE COOTHOLICHUS MEXTY IJIOLIASIMH TIOBEPXHOCTEH N 00bEMaMu 1O TOOHBIX TEI.

N300paxaTs n3ydaembie GUTYpbI OT PYKH U C IIPEIMEHEHUEM IPOCTHIX YePTEKHBIX HHCTPYMEHTOB.



BbImoaHATE (BBIHOCHBIC) TUIOCKHE YEPTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (QUTYD: BUJ CBEpPXY, COOKY,
CHH3Y; CTPOUTH CEYCHHUSI TEJT BPAIICHHUS.

W3Brekarh, HHTEPIPETUPOBATh U MPEOOPA30BHIBATE HH(POPMAIIHIO O MPOCTPAHCTBEHHBIX T€OMETPUUECKUX
¢burypax, npeJCcTaBICHHYIO Ha YePTEkKaX U PHUCYHKAX.

OmnepupoBath MOHATHEM BEKTOP B IPOCTPAHCTBE.

BhITIONTHATE JAEUCTBUS CIOXKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB W YMHOXCHHSI BEKTOpa HA YHCIIO,
0OBSICHSTH, KAKUMHU CBOMCTBAMH OHU 00JIa1alo0T.

[TpuMeHsITh MpaBUIIO MapauIeIeIHIIe a.

OnepupoBaTh MOHATUSMU: JEKAPTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP, MOJYJIb BEKTOPA, PABEHCTBO
BEKTOPOB, KOOPAWHATHI BEKTOpA, Yrol MeEXAy BEKTOPAMH, CKAISIPHOE TMPOU3BEACHHUE BEKTOPOB,
KOJUIMHEAPHBIE ¥ KOMILJIAHAPHBIE BEKTOPBI.

Haxoauth cymMMy BEKTOPOB W TPOW3BEICHHE BEKTOpa HA YHCIO, YIOJd MEXIY BEKTOpaMH, CKAISIPHOE
MIPOU3BEICHUE, PACKIIAIBIBATH BEKTOP IO IBYM HEKOJUTMHEAPHBIM BEKTOPAM.

3aaBaTh IIOCKOCTh YPABHEHHEM B JIEKAPTOBOW CHCTEME KOOPIUHAT.

[IpumensTh reoMerpuueckue (aKThl A7 PEHICHHs CTePEOMETPUYECKHUX 3a/ad, MpeArnoarariumux
HECKOJIBKO IIaroB PEIIeHUs], €CIU YCIOBUS MPUMEHEHUS 33/I1aHbI B IBHOU (opMe.

Pemmate nmpocreiine reoMeTpUuecKre 3a/1a4l Ha IPUMEHEHHE BEKTOPHO-KOOPAUHATHOTO METO/IA.

Pemmath 3a7aun Ha JOKA3aTENHCTBO MATEMATHYECKUX OTHOIICHUN M HAXOXKICHHE T€OMETPUIECCKIX BETUIHH
nmo oOpa3laM WIM alrOpuTMaM, TPUMEHSS M3BECTHBIE METOAbl TPU PEIICHUH CTaHIapTHBIX
MaTeMaTUYECKHX 3a1ad.

[IpuMeHsTh TpoCTEHIMe TPOrpaMMHBIE CPENCTBA M AIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHUCTEMBI TPH
PEIIeHNUU CTEPEOMETPUIECKUX 3a]1au.

[TpuBOIUTE MpUMEPHI MATEMATHYECKIX 3aKOHOMEPHOCTEH B MPUPOJIE U KU3HU, PACIIO3HABATH MPOSBICHUE
3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHsITh TONMYYCHHbIE 3HAHUS Ha MPAKTHKE. aHAIM3UPOBATh peajbHbIE CUTYallMd U TPUMEHSITH
W3YYCHHBIE TOHSATUS B TMPOIECCE MOMCKA pPEIIeHUS MaTeMaTH4eCKd CHOPMYITHPOBAHHON MPOOIEMBI,
MOJENUPOBATh pealbHbIE CHUTYyalldd Ha S3BIKE TEOMETPUHU, HCCIEAOBAaTh IOCTPOCHHBIE MOJEIH C
UCIO0JIb30BAaHUEM T€OMETPUUYECKUX MOHSATUI M TeopeM, ammnapara anreOphl; pemaTs IpakTHUeCKUe 3a/1adH,
CBsI3aHHBIE C HAXOXKJEHHUEM I'eOMETPHUUECKUX BEIUYHNH.

OcBoeHue yueOHOro Kypca «BeposiITHOCTh M CTaTUCTHKa» Ha YPOBHE CpPeIHEro o0Iiero oopa3oBaHus
JIOJDKHO 00ecrieuynBaTh TOCTHIKEHUE CIEIYIOIUX MPEIMETHBIX 00pa3oBaTeIbHbIX PE3YIbTATOB!

YuraTh U CTPOUTH TAOJIHUILBI U AUATPAMMBI.

OnepupoBaTb NOHATHSAMM. CpefHee apudMeTHUecKoe, MeJuaHa, HauOoJbllee, HAaUMEHbIIee
3Ha4YeHUEe, pa3Max MacCHUBa YHCIIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSMH: CIYYailHBIA 3KCIIEPUMEHT (OMBIT) M CIyYailHOE COOBITHE, DIEMEHTApHOE
coObITHe (9JeMEHTapHBIH HMCXOMA) CIYYailHOTO ONbBITA; HAXOAWTh BEPOATHOCTH B  ONBITaX C
PaBHOBO3MOKHBIMU ~ CIIyJalHBIMH COOBITUSIMHM, HAaxOJAUTh W CPAaBHUBATh BEPOATHOCTU COOBITHI B
U3YUYCHHBIX CIIyYalHBIX SKCIIEPUMEHTAX.

Haxonuth 1 GopMynupoBaTh COOBITHS. MepecedeHue U 0ObEeIUHEHUE NaHHBIX COOBITHH, COOBITHE,
IPOTHBOIOJIOXKHOE JTAHHOMY COOBITHIO; MOJIb30BaThCs AMarpamMmamu Oiepa U (GOpMyJIol ClI0KEHUs
BEPOSITHOCTEN IIPH PELICHNH 3a/ay.

OnepupoBaTh NOHATHSAMHU: YCIOBHAsI BEPOSITHOCTh, HE3aBUCUMbIE COOBITHS; HAXOIUTh BEPOSITHOCTH C
IIOMOUIBIO IPABWJIA YMHOKEHHUS], C IOMOILBIO JIEpeBa CIy4ailHOro OIIbITA.

[TpuMeHsATH KOMOMHATOPHOE MPABUIIO YMHOXKEHHUS IPU PELICHUH 3a/1a4.

OnepupoBaTh MOHATHAMHU: HCHbITAHWE, HE3aBUCHMBbIE MWCIIBITAHMs, CEpPHUs HCIBITAaHWM, ycmex Hu
Hey/Jaya, HaXOJUTh BEPOATHOCTH COOBITUI B CEpUM HE3aBHCHMBIX MCIIBITAaHUIl /10 MEpPBOrO YCIexa;
HaXOJIUTh BEPOSITHOCTU COOBITHI B CEpUU UCTIBITaHUM bepHymiu.



OnepupoBaTh MOHATUSMU. CllydaliHas BEJIMYMHA, PpACHpPEIEICHUE BEpOSITHOCTEH, Juarpamma
pacrpeneneHusl.

CpaBHUBaTh BEPOSATHOCTU 3HAYECHUU CIIy4allHON BEJIWYMHBI [0 PACHPEICIICHUIO WIN C ITOMOIIBIO
JUarpaMM.

OneprpoBaTh MOHATHEM MAaTEMaTUYECKOIO O0XKMJAHUS;, NPUBOJIUTH IPUMEpPHI, KaK INPUMEHSIETCS
MaTE€MaTUYECKOE OXKUIAHUE CIyYalHON BEIWYMHBI HAXOAUTh MATEMaTUYECKOE OKHMAAHHUE 10 JAHHOMY
pacupeneeHuro.

Hmetsb npeacraBieHue 0 3aKOHE OOJIBIINX YHCET.

NMets npeacraBieHue 0 HOpMaJIbHOM PaCIpENCIICHUH.



TEMATHYECKOE IINIAHUPOBAHHE 11 KJIACC

Ne | HaumeHoBaHMe pa3esioB U TeM MPOrpaMMbl Komraecrso acos
Bcero Kontpoasn | IlpakTnueck
ble pa0doThl | He padoThI
1 Crenenb ¢ panMoHaNbHBIM Noka3zareneM. [lokazarenshas ¢pynkius. [lokazarenbHble ypaBHEHUS U 20 1 )
HepaBeHcTBa. Jlorapudmuyeckas ¢pynkuus. Jlorapudpmudeckrue ypaBHEHUsI 1 HEPABEHCTBA.
2 Tpuronomerpudeckue GpyHKInU U uxX rpaduku. Tpuronomerpruueckiue HepaBeHCTBA 10 1 2
3 IIpousBoaHas. IIpuMeHeHne Npon3BOAHOM. 24 1 2
4 WuTerpan u ero npruMeHeHusl. 10 1 1
S) Cucrembl ypaBHEHUH. 12 1 2
6 HarypanpHble U nienbie 4uciiaro 3) 0 0
7 [ToBTOpEHUE, 0600IICHNE, CUCTEMATH3AIIHS 3SHAHUH. 18 2 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 100 7 11
Ne | HammeHoBaHMepa3ea0B H TEeMIPOrPaMMbI Komraecrsouacon
Bcero Kontpoasn | IlpakTnueck
bIepadoThI nepadoThI
1 Tena BpateHus. 13 1 2
2 OOBEMBI TeT. 13 1 2
3 BekTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE. 10 1 2
4 [ToBTOpEHUE, 06001ICHNE, CUCTEMATHU3AUSI3HAHHIA. 7 0 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 43 3 8




KonunuyectBo yacos
Ne daexkTpoHHbIE (HH(POBHIE)
HanmMeHoBaHMe pa3jeioB U TeM IPOrpaMMbl IIpakTHYeck
Bcero o0pa3oBaTe/ibHbIE PeCypPChI
ue padoThbl

1 MHoecTBa, Onepay HajJ MHOKecTBaMu. [IpeicTaBienne TaHHBIX U 3 1

ornucaTeNbHasi CTaTUCTUKA
5 CrydaiiHbIe OTIBITHI U CITy4aifHbIe COOBITHSI, OTIBITHI C PABHOBO3MOKHBIMH 1 0

3JIEMEHTAPHBIMHU UCXOaMU
3 Onepaunu HajJ COOBITUSIMH, CIOKEHUE BEPOSATHOCTEH 1,5 0
4 YcnoBHast BEpOATHOCTH, EPEBO CIYYaHHOTO OMBITa, (POpMYJIa TOTHOK 25 1

BEPOSATHOCTH U HE3aBUCHUMOCTH COOBITUI ’
5 DeMeHTbl KOMOUHATOPHUKH. 2 1 http://school-

z collection.edu.ru/https://dnevnik.ru/
6 Cepuu nocie10BaTeNIbHbIX UCTIBITAHUN. 2 0
7 CrnyvaiiHble BETUUMHBI U paclpeeeHusI. 3 1
8 MatemaTuueckoe 0XKUAAHUE CIy4allHON BEIMYUHBI. 2 1
9 Jlicriepcus M CTaHJAPTHOE OTKJIOHEHUE CIIy4aliHOM BEIMYMHBI 2 0
10 3aKoH OOJIBIINX YHUCEIL. 1 0
11 HemnpepbIBHBIE CiTydaifHbIe BEIUYUHBI (pacrpeaeaeHus). 2 0
12 HopmainbsHoe pacnpeneneHus. 1 0
13 [ToBTOpenue, 0000IIeHNE, CUCTEMAaTU3AUI3HAHHH. 6 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 29 6



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://dnevnik.ru/

IHOYPOYHOE INMIAHUPOBAHHUE 11 KJIACC

[aTa npoBexeHus

Ne | Tema ypoka
1 Parmonanshbie yncina. OObIKHOBEHHBIE U IECTUYHBIE IPOOH, TIPOLIEHTHI, OECKOHEYHBIE IIEPHOANYECKHE JPOOH. 1 nepens
HppaunoHaibHble U ACHUCTBUTENBHBIC YUCIIA.
2 ApupmeTrnueckue onepanuy ¢ AeUCTBUTEIbHBIMU YUCIAMHU.
3 Crenenb ¢ nenbiM nokasaresneM. CtangapTHas popMa 3anicH ASUCTBUTENHHOTO ncia. Mcrnonb30BaHue moaxoasmei
(bopMBbI 3anTUCH JEHCTBUTENBHBIX YHCET U PEIICHUS MPAKTUYECKUX 3a/1a4 U TPEACTaBICHUS JaHHBIX.
4 Apudmernueckuii KopeHb HaTypaibHOU cTerneHd. CBOHCTBa apru(pMETHUECKOTO KOPHS HAaTypaibHOH cTeneHu. JlecTBUs
¢ apu(METUIECKUMHU KOPHSAMHU N—OH CTENEeHH.
S) MHoxecTBO, onepanuu HaJl MHOKecTBaMu. JlnarpamMmel Ditiiepa—BenHa
6 JlelicTBuUs C apuPMETHIECKUMHU KOPHIMH N—Oii CTETIEeHH. 2 Henens
7 Pelenne nppaiuOHaAIBHBIX YPABHEHUI U HEPABEHCTB
8 Pelenne nppaliuOHAIBHBIX YPABHEHUN U HEPABEHCTB
9 CBoiicTBa u rpaduk KOpHs N-0if CTeTeHU
10 [IpencraBineHne JaHHBIX C MOMOIIBIO TAOIHII U AUATPAMM.
11 Crenens ¢ palmoHaIbHBIM NT0Ka3zareaeM. CBOMCTBA CTENEHU 3 Henens
12 IIpeobpa3oBaHue BEIpaKEHUA, COACPIKAIINX PAL[HOHAIBHBIE CTETIEHU
13 IIpeoOpa3oBaHue BEIpaKEHUA, COACPIKAIINX PAL[HOHAIBHBIE CTETIEHU
14 Iloka3aTenbHble ypaBHEHUs U HEPABEHCTBA.
15 Cpennee apupmeTrueckoe, MeiaHa, HauboIbIIee 1 HAaMMEHbIIIee 3HAYCHUS], Pa3Max, JUCIIEPCUsl, CTAaHAAPTHOE
OTKJIOHEHHUE YHCIIOBBIX HA0OPOB
16 Iloka3aTenbHbIe ypaBHEHUS U HEPABEHCTBA. 4 nenens
17 [Toxa3zarenbHast GpyHKUMSA, €€ CBOMCTBA U rpaduk
18 Jlorapudm uucna. Jlecsituunbie U HaTypanbHble Jorapudmel. [IpeoOpazoBaHme BEIpaXXeHUH, COIEpKAIUX JTOTapH(PMBI.
19 [IpeobpazoBaHue BBIpaKEHHA, COEPIKALIUX JIOTApU(HMBI
20 CiydaiiHbIe SKCTIEPUMEHTHI (OTIBITHI) U CIyYaliHbIe COOBITHS. DJIEMEHTAPHBIC COOBITUS (MCXOIbI)

BeposiTHOCTB ciiy4aiiHOTO cOObITHS. BEposSTHOCTH COOBITHIA B OMBITaX C PABHOBO3MOXHBIMH 3JI€MEHTAPHBIMU




COOBITHUSIMUA.

21 Jlorapudmuueckue ypaBHEHHS 1 HEPaBEHCTBA. S HeJens
22 Jlorapudmuueckue ypaBHEHHS 1 HEPaBEHCTBA.
23 Jlorapudpmuueckas GpyHKIus, €€ CBOWCTBA U IpauK.
24 KonTtponpHas padota no Teme "CTeneHs ¢ palMoHaIbHBIM MoKka3zateneM. [lokazaTensHas Qynkius. [TokazaTensHbie
ypaBHEeHHUs U HepaBeHcTBa. Jlorapupmuueckas ¢pynkuus. Jlorapupmudeckne ypaBHeHUs] 1 HEpaBEHCTBA. "
25 Omnepaunu HajJ COOBITUSIMU: TIEpeceueHue, 00beIMHEHHE COOBITHH, POTHBOMOJIOXKHBIE cOObITH. J(narpammsl Ditnepa
26 [{unuHaapudeckas HOBEpXHOCTh, 00pa3yonie HIHIMHIPUIECKON TOBEPXHOCTH, OCh IIMJIMHAPHYECKON TOBEPXHOCTH 6 Henmens
27 [umuap: ocHOBaHUS M OOKOBasi IOBEPXHOCTh, 00pa3yromiasi U 0Ch; IUIOIIA b OOKOBOI U MOJHOM MOBEPXHOCTH
28 N300pakenue nuiMHIpa Ha I0ockocTu. Pa3péprka mumuHapa. Cedenus mumiHapa (TII0CKOCThIO, MapaIeIbHOW UTH
NEePICHUKYIISPHOW OCH LWJIMH/IPA)
29 Konnueckast moBepxHOCTh, 00pa3yromiye KOHMUYECKOW TOBEPXHOCTH, OCh U BEPIIMHA KOHUUYECKON TTOBEPXHOCTH
30 @opMyiia CI0KEHUS BEPOSITHOCTEH. Y CIIOBHASI BEPOSITHOCTh. Y MHOXKEHHUE BEPOSATHOCTEN. [lepeBo cirydaliHOTro
HKCTIIEPHUMEHTA
31 Konyc: ocHoBaHue 1 BepinHa, 00pa3yiomias U 0Ch; IO b OOKOBOW U MOJHOW MOBEPXHOCTH 7 Henens
32 YceuéHHBIN KOHYC: 00pa3yrolye U BBICOTa; OCHOBAHUS U OOKOBAs TOBEPXHOCTH
33 N300paxeHune KoHyca Ha TUIOCKOCTH. Pa3BépTka koHyca. CedeHus KoHyca (II0CKOCTHIO, MapajlielIbHOM OCHOBaHUIO, U
TUIOCKOCTBIO, MIPOXO/ISIICH Yepe3 BEPILUHY)
34 Cdepa u mwap: LeHTp, paanyc, AMaMeTp; IIOMaab MOBEPXHOCTU Chephl
35 YcnoBHas BEpOSATHOCTb. Y MHOYKEHUE BEPOSITHOCTEN. J[epeBo Clly4aiiHOr0 dKCIIEpUMEHTA
36 B3auMmHoe pacrionioskeHue cepsl U INIOCKOCTH; KacaTellbHas TIOCKOCTh K cepe; riomanb chepbl 8 nenens
37 N3o6paxkenue cdepsl, mapa Ha mwockoctu. CeueHus mapa
38 KomOuHarus ten BpameHust 1 MHOTOTpaHHUKOB
39 MHororpaHHHK, OITMCaHHBINA 0KOJIO cepsl; cdepa, BIUCAHHAS B MHOTOI'PAHHHUK UJIH B TEJIO BPAIIECHHUS.
40 dopmyra MoaHON BepoATHOCTH. He3aBrcHMBIE COOBITHS
41 Kontponsnast pabora no teme «L{ununap, KOHyC U map». 9 nenens
42 @OynK1us, crnocoos! 3ananus QyHkun. Bzanmuo obparusie pynkuuu. I'padux pynkmumn. O6maacts onpeneneHus u
MHOXeCTBO 3HaueHu# pynkunu. Hymu ¢pynkumu. IIpomexxyTku 3HaKONOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKITHH.
43 Tpuronomerpudeckue GyHKINU, HX CBONCTBA U Tpaduku




44 Tpuronomerpudeckue GyHKINHU, KX CBOMCTBA U Tpaduku
45 KombunaTtopHoe npasuiio yMHOkeHUs. [lepecTaHOBKM U (pakTOpHal
46 Tpuronomerpudeckue GyHKINU, HX CBONCTBA U Tpaduku 10 nenens
47 Tpuronomerpudeckue GyHKINU, HX CBOMCTBA U Tpaduku
48 [TpuMepbl TPUTOHOMETPHUECKUX HEPABEHCTB
49 [TpuMepbl TPUTOHOMETPHUECKUX HEPABEHCTB
50 Yucno coueranuii. Tpeyronsuuk [lackans. @opmyna 6unoma HeioToHa
o1 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 11 nenens
52 [TpuMepbl TPUTOHOMETPHUECKUX HEPABEHCTB
53 KonrtponsHas padora o teme " TpuroHomerpudeckue GyHKIUN U uX rpadpuku. TpuroHomeTpuueckue HepaBeHcTBa'
o4 [Tonsarue 06 06béme. OCHOBHBIE CBOMCTBA 0OBEMOB Tell.

BuHapHbIii cirydaiiHbIl OMBIT (MCIIBITAHUE), yenieX u Heyaada. HezaBucumeble ucnbitanus. Ceprsi HE3aBHCUMBIX
55 HCIIBITAaHUH 710 IIEPBOTO ycIexa

Cepust HE3aBUCUMBIX HcTIbITaHUN bepHynnu
56 O0BEM TUpaMUIBI 12 wenens
57 O0BEM TUpaMUIBI
58 O0BEM nupaMuIbl
59 O06BEM pu3MBI
60 Cepust He3aBUCUMBIX UCTIbITaHUH. [IpakTHueckast paboTa ¢ UCIOJIb30BaHHEM AIIEKTPOHHBIX TaOJIHUIL
61 O0BEM TPU3MBI 13 Henens
62 O0BEM nunMHIpA.
63 OO0BEM LMIMHIIPa, KOHYCA.
64 OO0BEM LMIMHIPa, KOHYCA.
65 Cnyuqaitnas BennuuHa. Pacnipenenenue BeposiTHocTel. Jlnarpamma pacnpeaenenus
66 O0BéM 1mapa u mwiomaas chepsl 14 nepens
67 [TonoOHbIe Tena B mpocTpaHcTBe. COOTHOMICHUS MEXKIY IIOMAAIMU TOBEpXHOCTEH, 00bEMaMy OJOOHBIX TET
68 [TonoOHbIe Tena B mpocTpaHcTBe. COOTHOMICHUS MEXKIY IIOMAAIMU OBEpXHOCTEH, 00bEMaMy OJOOHBIX TET
69 KonTtponsHas pabora no temam "Tena Bpamienus” u "O6bemsl Ten"




70

CymMa u npou3Be/IeHHE C1y4yalHbIX BEJIMYUH.

71 HenpepoiBHbIe GyHKINT 15 nenens
72 MeTtoa HHTEpBAJIOB JJIs pEILICHHSI HEPABEHCTB
73 Metoa HHTEpBAJIOB JAJIs pEIICHHSI HEPABEHCTB
74 [TpousBonHas GyHKIUH
75 [TpuMmeps! pactpeesieHrit, B TOM YHCIIE TEOMETPUIECKOe U OMHOMHATIBHOE.
76 [TpousBogHas GyHKIHH 16 nenens
7 ['eomerpuueckuii 1 GU3NIECKUN CMBICI TPOU3BOTHON
78 I'eomerpuueckuii 1 GU3NIECKUN CMBICI TPOU3BOTHON
79 [Tpou3BoIHBIE IEMEHTAPHBIX (PYHKLIUI
80 [Ipumepsl MPUMEHEHHsT MATEMAaTHYECKOTO OXKUIaHus (CTpaxoBaHHe, JIoTepesi). MaTeMaTH4ecKoe 0KUIAaHUE CYMMBI
CIIy4alHbIX BEJIMYMH.
81 [Tpou3BoIHBIE IIEMEHTAPHBIX (PYHKLIUIH 17 nenens
82 [Tpou3BoiHAs CYMMBI, IPOU3BEICHHS, YACTHOTO (PYHKIUI
83 [Tpou3BoiHAsE CYMMBI, IPOU3BEICHHS], YACTHOTO (PYHKIUH
84 [Tpou3BoiHAsE CYMMBI, IPOU3BEICHHS], YACTHOTO (PYHKIUH
85 MaremaTrueckoe 0KuaHne Te€OMETPUIECKOT0 M OMHOMHUAIBHOTO PAaCHpeAeICHHN.
86 [TpumeHeHre MPON3BOIHON K UCCIIEOBAaHUIO (PYHKIMI HA MOHOTOHHOCTD M SKCTPEMYMBI 18 nenens
87 [TpumeHeHre MPON3BOIHON K UCCIIEOBAaHHIO (PYHKIMI HA MOHOTOHHOCTD M 9KCTPEMYMBI
88 [TpumeHeHre MPON3BOIHON K UCCIIEOBAaHUIO (PYHKIMI HA MOHOTOHHOCTD M SKCTPEMYMBI
89 [TpumeHeHre MPON3BOIHON K UCCIIEOBAaHHIO (PYHKIMI HA MOHOTOHHOCTD M 9KCTPEMYMBI
90 Jlucniepcus ¥ CTaHAAPTHOE OTKIIOHEHHE.
91 Haxosxnenne HanOoJIbIIero ¥ HAMMEHBIIETO 3HaUCHHUS (DYHKIIMK Ha OTpe3Ke 19 nenens
92 Haxosxnenue HanOoJIbIIero ¥ HAMMEHBIIETO 3HaUCHHUS (DYHKIIMU Ha OTpe3Ke
93 Haxosxnenne HanOoJIbIIero 1 HAMMEHBIIETO 3HaUeHNUs (PYHKIIMK Ha OTpe3Ke
94 Haxosxnenue HanOoJIbIIero ¥ HAMMEHBIIETO 3HaUeHHUs (DYHKIIMK Ha OTpe3Ke
95 Jlucriepcuu reoMeTpUYecKOro 1 OMHOMHUANIBHOTO pacnpenenenus. [IpakTuyeckas paboTa ¢ HCIOIB30BaHUEM

AIIEKTPOHHBIX TAOJIHII




96 Haxosxnenne HanOoJIbIIero 1 HAMMEHBIIETO 3HaUeHUs (PYHKIIMK Ha OTpe3Ke 20 nenens
97 Haxosxnenne HanOoJIbIIero 1 HAMMEHBIIETO 3HaUeHHUs (DYHKIIMK Ha OTpe3Ke
98 IIpuMeHeHne npoU3BOIHOMN AJIs HAXOKICHUS HAWIYUIIEro pelleHus B IPUKIIAAHBIX 3a1a4ax, Ul ONPEICIICHUs] CKOPOCTH
npoiiecca, 3a1aHHoro (GopMyIoi 1iu rpagukom
99 KonTtponeHas padota no Teme "IIponsBoanas. [Ilpumenenne npons3BogHo "
100 3akoH OosbIIMX yucen. BeIOopouHbIit MeTo 1 HecnenoBanuil. [IpakTrueckas paboTa ¢ HCIOJIb30BaHUEM AIIEKTPOHHBIX
TaOJIAILL
101 | BexTop Ha MIOCKOCTH U B IPOCTPAHCTBE 21 nenens
102 | CrnoxeHue U BBIYUTAHHE BEKTOPOB
103 | YMHO)XEHME BEKTOPa HA YUCIIO
104 | PaznoxkeHue BEKTOpa 110 TPEM HEKOMILIaHAPHBIM BekTopaMm. [IpaBuiio napaienenunena
105 IIpuMepsl HENPEPBIBHBIX CIIy4aiHbIX BeanYuH. OYyHKIUA IUIOTHOCTU pacipeneiacHus. PaBHOMepHOE pacipeesieHue U
€ro CBOMCTBA
106 | Pemenue 3ama4, CB3aHHBIX C IPUMEHEHUEM MPABWII JEHCTBUM C BEKTOPAMHU 22 "enens
107 | IIpsimoyrosibHas cucTeMa KOOpAMHAT B pocTpaHcTBe. KoopanHatel BekTopa. [Ipocrelinuye 3a1aun B KOOpAUHATaX
108 | Vroa mexnay Bekropamu. CKaJlipHOE TPOU3BENECHUE BEKTOPOB
109 | DBeruncieHHE yrioB MEXKAY NPSMBIMU U IIJIOCKOCTSIMU
110 3anauy, NpUBOASIIME K HOpMAJIIbHOMY pacnpeaeneHuto. OyHKIus II0THOCTA U CBOMCTBA HOPMAJIbHOTO pacpeesIeHuUs
[IpakTudeckas paboTa ¢ UCIOIB30BAaHUEM JICKTPOHHBIX TaOJIHIL
111 | KoopauHaTHO-BEKTOPHBIN METO/ IIPU PELIEHUN TE€OMETPUUECKHX 3a1a4 23 "enens
112 | KouTposbHas paboTa o teme "BekTopsl M KOOpMHATH B IPOCTpaHCTBE"
113 | IlepBooOpa3nas. Tabnuua nepBooOpa3HbIX
114 | TlepBooOpa3Has. Tabnuua nepBooOpa3HbIX
115 | TloBTopenue, 006001IIEeHNE U cUcTeMaTH3alus 3HaHui. OnucarenbHasi CTaTHCTHKA
116 | HWurerpain, reoMeTpUYECKU U (PU3UUECKUI CMBICT HHTETrpaia 24 nenens
117 | WuTerpai, reoMeTpUYECKU U (PU3UUECKUI CMBICT HHTETrpaia
118 | HuTerpain, reoMeTpUIECKUN U (PU3UUECKUI CMBICT HHTETrpaia
119 | Brruucnenue uaTerpana no gopmyne Herorona—IJleiibnuna
120 HOBTOpCHI/Ie, 0606H.[€HI/16 n CUCTEMATHU3al s 3HaHMH. OIBITHI C PaBHOBO3MOKXHBIMHU 3JICMCHTAPHBIMU COOBITHSMU




121 | Brruucnenue uaTerpana no gopmyne Herorona—IJleiibnuna 25 "enens
122 | Brruucnenue uaTerpana no gopmyne Herorona—IJleiibnumna
123 | Brruucnenue uaTerpana no gopmyne Herorona—IJleiibnuna
124 | KouTponbHas padoTa no teme "MHTErpan u ero npuMeHeHus."
125 [ToBTOpenue, 0000IIeHNE U CUCTeMAaTH3alMsl 3HaHU. Bbruncienue BeposiTHOCTel cOOBITHI ¢ TpUMeHeHHeM (GopMyIT U
rpadudyeckux MeTo10B (KOOpHHATHAS MPsIMasi, IEPEBO, Auarpamma Duiepa).
126 | IloBTOpeHue, 06001IIeHNE U cucTeMaTu3auus 3HaHui. OCHOBHbIE (PUTYPBI, (PAKTHI, TEOPEMBI Kypca IUIaHUMETPUI 26 Henens
127 | TloBTopeHue, 06001IeHNE U cucTeMaTu3auus 3HaHui. OcHOBHbIE (PUTYPBI, (PAKTHI, TEOPEMBI Kypca IUIaHUMETPUU
128 | TloBTOpeHue, 06001IICHNE U CUCTEeMaTH3alUs 3HAHUH. 3a/1a4M IUTAHUMETPUH U METOBI UX PeIeHHs
129 | TloBTOpeHue, 0600LIICHUE U CUCTEeMaTU3alUs 3HAHUH. 3a/1a4M IUTAHUMETPUH U METObI UX PEeIeHHs
130 [ToBTOpenue, 0000IIeHNE U CUCTeMAaTH3alMsl 3HaHU. Bbruncienue BeposTHOCTEl cOOBITHI ¢ TpUMeHEeHHeM (GopMyIT U
rpaduyeckux MeTo10B (KOOpHMHATHAS MPsIMasi, IEPEBO, Auarpamma Juiepa).
131 | IloBTOpeHue, 06001IIeHNE U cucTeMaTu3alus 3HaHui. OcHOBHBIE (PUTYPBI, (PaKThI, TEOPEMBI Kypca CTEpEOMETPUHN 27 uenens
132 | CucreMsbl JIMHENHBIXypaBHEHU.
133 | CucreMsbl JIMHENHBIX YPaBHEHUH.
134 Pemenue npukinaaHpix 3a1a4 ¢ IOMOIIBIO CUCTEMBI JIMHENHBIX YPABHEHUN
135 | IloBTopenue, 0600IIeHNEe U cucTeMaTu3anus 3HaHui. CityyaifHble BETMYUHBI U pacIpeeICHuUS.
136 | Pemenue npuKIaaHbIX 3a7a4 ¢ IOMOIIBIO CUCTEMBI JINHEWHBIX YPaBHEHUU 28 "enens
137 CucTeMbl ¥ COBOKYITHOCTH LEINIbIX, PAllMOHAIBHBIX, HPPAIMOHATBHBIX, TIOKA3aTeIbHbIX, JIOTapU(PMUIECKUX YpPaBHEHHUN U
HEPAaBEHCTB
138 CucTeMbl 1 COBOKYITHOCTH LIEJNIbIX, PAllMOHAIBHBIX, HPPAIMOHATBHBIX, TIOKA3aTeIbHbIX, JIOTapU(PMUIECKUX YPaBHEHUN U
HEPaBEHCTB
139 CucTeMbl ¥ COBOKYITHOCTH LIEINIbIX, PAllMOHAIBHBIX, HPPAIMOHATBHBIX, TIOKA3aTeNbHbIX, JIOTapU(PMUUIECKUX YPaBHEHHUN U
HEPAaBEHCTB
140 [ToBTOpEHUE, 0000IICHNE U CHCTEMAaTH3alMs 3HAHUH. MaTreMaTn4eckoe OKUJaHue CITyJaifHOM BEeTUYHHBI.
141 CucTeMbl ¥ COBOKYITHOCTH LEINIbIX, PAllMOHAIBHBIX, HPPAIMOHATBHBIX, TIOKA3aTeIbHbIX, JIOTapU(PMUIECKUX YpPaBHEHHUN U 29 "enens
HEPAaBEHCTB
142 | MW cnonws3zoBaHue rpagukoB (PyHKIMN AT pelIeHus] ypaBHEHUH U CUCTEM
143 | MHcnonws3zoBaHue rpagukoB (PyHKIMN AT pelIeHus] ypaBHEHUH U CUCTEM




[IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a/1a4 U 33/1a4 U3 Pa3JInUHbIX o00nacTei

144 HayKU U peaIbHOW KU3HU
145 | KonTponbHas padota no reme "Cucremsl ypaBHEHUN "
146 | HatypanbHble U LeNbIe YUCTa B 3a/1a4aX U3 peaJbHOU )KU3HU 30 nenens
147 | HarypasibHble U LIE€JIbIE YHACTIA B 33/1a4aX U3 PEeaJbHOU KU3HU
148 | HarypasbHble U Li€JIbIE YHCTIA B 33/1a4aX U3 PEeaIbHOU KU3HU
149 | Ilpu3HaKu IeIUMOCTH LIEJIBIX YUCET
150 | IIpu3HaKu IeITUMOCTH LIEJIBIX YUCET
151 | TlocrnemoBaTenbHOCTH, CIIOCOOBI 3aJaHU MTOCIE0BATEIbHOCTEH. MOHOTOHHBIE MIOCIIEI0BATEIbHOCTH 31 nenens
159 Apupmernueckas 1 reoMeTpudeckas rmporpeccuu. VMcrnonp3oBaHue MPOrpeccuu Al peeHHsI pealibHbIX 3a1a4
MPUKIIAJHOTO XapakTepa
153 | beckoneuHo yOpIBaromas reomerpudeckas mporpeccus. Cymma 0eCKOHEUHO yOBIBAIOLIEH T€OMETPUUECKON MPOrpeccun
154 | ®opMmyiia CI0KHBIX IIPOLIEHTOB
155 | ®opmyia CI0KHBIX IIPOLIEHTOB
156 | IloBTOpeHue, 00600IIeHNE, CHCTeMaTU3alus 3HAaHUN. Y paBHEHUS 32 "enens
157 | IloBTopeHue, 006001IIeHNE, CHCTEMAaTU3alus 3HAaHUN. Y paBHEHUS
158 | IloBTOpeHue, 00600IIeHNE, CHCTeMaTH3alus 3HAaHUH. Y paBHEHUS
159 | IloBTopeHue, 0600IIeHHE, ccTeMaTh3anus 3HaHuil. HepaBeHcTBa
160 | IloBTOpeHue, 0060OIIEeHHE, ccTeMaTH3anus 3HaHuil. HepaBeHcTBa
161 | IloBTOpeHue, 00600OIIEeHHE, ccTeMaTH3anus 3HaHuil. HepaBeHcTBa 33 Henens
162 | IloBTopeHue, ob6obmeHNe, cucTeMaTu3anus 3HaHui. CucTeMsl ypaBHEHUN
163 | IloBTOpeHue, ob6obmIeHHe, cucTeMaTu3anus 3HaHui. CucTeMsl ypaBHEHUN
164 | IloBTopenue, 06o0meHNne, cucTeMaTu3anus 3HaHui. OyHKuuu
165 | IloBTopenue, 0600mIeHNE, cucTeMaTu3anus 3HaHui. OyHKuUK
166 | HWrorosast KOHTpoOJIbHAs paboTa 34 nenens
167 | Wrorosast KOHTpOJIbHAs paboTa
168 O06o006meHue, cucreMaTu3anus 3HaHui 3a Kypc matematuku 10-11 xkmaccos
169 O06o006menue, cucreMaru3anus 3HaHui 3a Kypc matematuku 10-11 kmaccos




170 O06o006menue, cucreMaru3anus 3HaHui 3a Kypc matematuku 10-11 xkmaccos

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

YYEBHO-METOJANYECKOE OBECIIEYEHHE OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISI YYHEHUKA

* MaremaTuka: anreOpa U Hauajga MaTeMaTHYeCKOTO aHAJIM3a, FTeoMeTpHs. Airedpa U Havajaa MaTeMaTndeckoro anaiau3a, 10 kimacc/
Konsrun FO.M., TkaueBa M.B., ®enoposa H.E. u npyrue, Axunonepnoe odbmectBo «M3narensctBo «IIpocBemenue»

* MaTeMaruka: anredpa U HavyaJla MaTEMAaTUYECKOT0 aHaIN3a, reoMeTpusi. Airedpa U Havajla MaTeMaTUYecKoro ananusa, 11
kiacc/ Komsarun F0.M., TkageBa M.B., ®enoposa H.E. u npyrue, Akiuoneproe obmiectBo «M3ngarensctBo «IIpocBerienne»

* MaremaTuka: anreOpa u Havajga MaTeMaTHYeCKOro aHanu3a, reomerpus. ['eomerpust, 10-11 knaccsl/ byty3oB B.®., [Ipacosos
B.B. nox penaknueit Cagoauuero B.A., AkiinonepHoe obmectBo «M3aatenbcTBo «IIpocBemnienue»

METOANYECKUE MATEPHUAJIbBI JJISA YUUTEJIA

W3ydenune anreOpbl 1 Havasr MaTeMaTrdeckoro ananusa B 10 kimacce (H. E. @enoposa, M. B. Tkauesa)

W3ydenune anreOpbl 1 Havasl MaTeMaTHdeckoro ananusa B 11 kiacce (H. E. @enoposa, M. B. Tkauesa)

Nzyuenune reomerpun B 10—11 xmaccax. Kanra aist yaurens

Astop(s1): Caaksa C. M., byry3os B. @.

I'eometpust. 10-11 kmaccel. [loypounsie pazpaboTku k yueOHUKY ATaHacsiHa - CaaksiH C.M., byty3os B.®.

MUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
http://school-collection.edu.ru/catalog/
https://dnevnik.ru/
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