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HHOACHUTEJIBHAA 3AIIUCKA

PaGouas nporpamma no yuebHomy npeamery «Matematuka (yriayOJaeHHbIH YPOBEHb)» IS 5-9 Ki1accoB pa3paboTaHa Ha OCHOBE CIEAYIOIUX TOKYMEHTOB:
1. ®enepanbHbIii rocynapcTBEHHBI 00pa30BaTENbHBIA CTAHIAPT CPEAHETo 00Iero oopa3oBaHus, yTB. NpUka3oM MuHKCTEpCTBa 00pa3zoBanus U Hayku PD ot
17.05.2012 Ne 413 ¢ uzmenenusimu ot 12.08.2022 Ne 732 (¢ M3MEHEHUSAMH).
2. ®epepanbHas 00pazoBaTeIbHAs MPOTrpaMMa CpeHEro 0o01ero oopazoBanus, yrB. npukazom Munnpocsemenus PO ot 18.05.2023 Ne 371 (¢ u3MEHEHUSIMH).
3. @enepanbHas pabouasi mporpamma OCHOBHOTro oOmiero ooOpaszoBanusi «MatemaTtuka (yriayOsneHHbld ypoBeHb)» (ans 10-11 kmaccoB oOpa3oBaTenbHBIX
opraam3anuii). - ®I'BOY HY UnctutyTa conepkanus obpazoanus um. B.C.JleqaeBa, Mocksa 2025.
4. OcHoBHas oOpa3oBarenbHas nporpamma cpeanero oouiero oopazoanus MOY Jluiest Ne 3 (B cootBetctBun ¢ ®I'OC-2022) ot 28.08.2023 (¢ u3MEeHEHUSIMNU).

IIporpamma no mMaremaTHKe yriiyOJE€HHOIO YpOBHS JUlsl 0OydaroIiuXcsi Ha YpOBHE cpegHero olmiero obpasoBanus pazpaborana Ha ocHoBe PI'OC COO ¢
Y4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHMUN, NMPEAbSBISIEMbIX K MaTEeMAaTHUYECKOMY OOpa30BaHMIO, W TPAAMLMNA poccuiickoro obOpa3zoBanus. Peanmsanus
IIPOrpaMMbl 110 MaTeMaTHKe 00eCIIeUnBACT OBJIAZICHUE KIF0UEBBIMUA KOMIIETEHIIUSIMU, COCTABIIAIOLIMMH OCHOBY Il CAMOPa3BUTHS U HEIIPEPHIBHOTO 00pa3oBaHus,
[EJIOCTHOCTH OOIIEKYJIBTYPHOTO, TIMYHOCTHOTO U TIO3HABATEILHOTO PA3BUTHUS JINYHOCTH O0yUYAFOIINXCAL.

B mporpamme mno MaTeMaTHKe YYTEHbl HJEM W TMOJOXKEHHsS KOHLEMIUH pa3BUTHs MaTeMaThdyeckoro ooOpaszoBaHus B Poccuiickoit deneparum.
Matemaruueckoe oOpa3zoBaHHe JOHKHO pelIaTh 3a/1a4y oOecrieueHuss HE00X0AUMOro cTpaHe uucia oOydaroluxcs, MaTeMaThuyeckasi MoAroTOBKa KOTOPHIX ObLIa
ObI JIocTaTOYHA JUIs POJIOJKEHUsT 00pa30BaHUs O Pa3JIMYHBIM HAIMIPABICHUSIM, BKIIIOYasl MPENOAaBaHue MaTeMaTHKH, MaTeMaTHYECKUE UCCIeJOBaHNUs, pabOTy B
chepe UHPOPMAIIMOHHBIX TEXHOJIOTHH U IPYrUX, a TakKe 00ecredeHust 1151 KaKI0ro 00y4aroerocst BO3MOKHOCTH JIOCTHKEHUSI MaTEMaTHUECKON MOJrOTOBKHU B
COOTBETCTBHH C HEOOXOIUMBIM eMy YpoBHeM. Ha perieHue 3THX 3a7a4 HallelleHa IporpaMmma o MaTeMaTHKe yriiyOJI€eHHOTO YPOBHS.

HeoOxonuMocTh MaTeMaTHyecKol MOJATOTOBKM 00ycioBiIeHa OOYCIOBIEHO PpOCTOM 4HCIA CHEHUAIbHOCTEH, CBSA3aHHBIX C HEMOCPEICTBEHHBIM
INPUMEHEHHEM MaTeMaTHKH (B cdepe 3KOHOMHUKH, OM3Hece, TEXHOJIOTMYECKUX 00JacTsaX, r'yMaHUTapHbIX cdepax). KommdecTtBo oOyuarommxcs, i KOTOPBIX
MaTeMaTHKa CTaHOBUTCA (yHIaMEHTOM O0pa30BaHMs, IJIAHUPYIOIIMX 3aHUMATbCS TBOPYECKOM M HCCIEA0BaTENbCKOM paboToil B o0nacT MaTeMaTHKH,
uHpOPMATUKH, GU3UKU, SKOHOMUKHU U B JPYTUX 007aCTAX, YBEIUUMUBACTCS, B TOM YHCIIE C YIETOM 00YyJaromuxcs, KOMy MaTeMaTuKa HyXHa Ul UCIIOJIb30BaHUS B
npodeccusix, He CBA3aHHBIX HEMTOCPEIACTBEHHO C HEH.

[TpuknaaHas 3HaUMMOCTh MaTeMaTUKH OOYCJIOBJIEHA TEM, YTO €€ MPEAMETOM SBISIOTCA (yHIaMEHTAIbHbBIE CTPYKTYPhI HAIIEro MHpa: MPOCTPAHCTBEHHBIE
(OpMBI U KOJTMYECTBEHHbIE OTHOLICHHUS, (PYHKIIMOHAJIbHBIE 3aBUCUMOCTH U KaTeTOPUU HEONPEIEICHHOCTH, OT MPOCTEHUIINX, YCBAaUBAEMbIX B HETIOCPEICTBEHHOM
OTIBITE, IO JIOCTATOYHO CJIO’KHBIX, HEOOXOJUMBIX JJISi Pa3BUTHUS HAYYHBIX M TEXHOJOTMYECKUX Hiei. be3 KOHKpeTHBIX MaTeMaTH4eCKHX 3HAaHUN 3aTPyAHEHO
MOHMMaHHE MPUHIUIIOB YCTPOMCTBAa M HCIHOJIb30BAHUS COBPEMEHHOW TEXHUKH, BOCIPHUSATHE M MHTEpIIpETaIls pa3HOOOpa3HOH COIMaIbHOM, SKOHOMHYECKOH,
MOJIUTHYECKOW MH(pOpMannu, MaodG(eKTHBHA MTOBCEIHEBHAS MPAaKTHYECKas AeATEIHbHOCTh. Bo MHOTHX cdepax npodecCHOHATBHOU NeATeTbHOCTH TPEeOyIOTCS
YMEHUS BBINOJHATh PacyeThl, COCTABIATh AITOPUTMBI, IPUMEHITH (POPMYIIbI, IPOBOJUTh T'€OMETPHUUECKUE M3MEPEHUsI U MOCTPOCHHUS, YUTaTh, 00pabaThIBaTh,
MHTEPIPETUPOBATH U MPEACTABIATh HHPOPMAIMIO B BUAE TAOJIUL, AUArpaMM U TpauKOB, TOHUMATh BEPOSATHOCTHBIN XapakTep CIy4dailHbIX COOBITHI.

OHOBpEMEHHO C paclIupeHueM cdep NMPUMEHEHUs MaTeMaTHKH B COBPEMEHHOM OOIIECTBE Bce 0ojiee BaKHBIM CTAHOBHUTCS MAaTEeMAaTUYECKUH CTUIIb
MBILUIEHUS, TPOSIBIIAIOLIMICA B ONPE/IEICHHBIX YMCTBEHHBIX HaBbIKax. B mpolecce u3ydeHus MaTeMaTUKU B apceHasl IPUEMOB U METOJIOB MBIIIIJIEHHUS YelI0BeKa
€CTECTBEHHBIM 00pa30M BKIIOYAIOTCS WHAYKIUS M JACAyKUus, 000OLIeHHe M KOHKPETH3allMsl, aHajJh3 W CHHTEe3, Kilaccuukauus M cHcTeMaTHh3alus,



abctparupoBanue M aHanorus. OObEeKTbl MaTeMaTHUYECKUX YMO3AKIIOUEHHH, MpaBuiia UX KOHCTPYHMPOBAHUS PACKPBIBAIOT MEXAaHU3M JIOTMYECKUX MOCTPOCHUH,
CIOCOOCTBYIOT BBIpAOOTKE yMEHUS (hOpPMYyIHPOBaTh, 0OOCHOBBIBATH U JIOKA3bIBATH CYXKACHUS, TEM CaMbIM (POPMHUPYIOT JIOTHYECKUN CTHIIb MBIIUIEHU . Bemymas
POJIb MPUHAMJICKHUT MaTEMaTHKE B (DOPMHUPOBAHUH aITOPUTMUYECKON KOMIOHEHTHI MBIIIJICHHUS] U BOCIUTAHUM YMEHUN JEWCTBOBATH MO 33JaHHBIM aJTOPUTMAaM,
COBEPILICHCTBOBATh HM3BECTHbIE M KOHCTPYMPOBAaTh HOBBIE. B mporecce pemieHus 3ajady — OCHOBBI JJISi OpraHU3aluM y4eOHOW NesATeTbHOCTH Ha YpOKax
MaTE€MaTHUKHU — Pa3BUBAIOTCS TBOPUYECKAS U MPUKIIAJIHAS CTOPOHBI MBIIIJICHUS.

OOyueHnne mMaTeMaTHKE JaeT BO3MOXXKHOCTH Pa3BHBATh Y OOYYAIOLIMXCS TOYHYIO, PAllMOHAIBHYIO U MH()OPMATHBHYIO pedb, YMEHHE OTOMpaTh Hauboiee
MOAXOJIAIINE SI3BIKOBBIC, CHMBOJIMUYECKUE, TpaduUecKre CPeICTBA IS BRIPAKEHUS CYKACHUM U HATTISAHOTO UX MPEACTABICHHUS.

Heo0XoauMbIM KOMIIOHEHTOM OOIIEH KyNbTyphl B COBPEMEHHOM TOJIKOBAaHHMH SIBIISIETCS OOIIee 3HAKOMCTBO C METOAAMHU TO3HAHUS JIEHCTBHTEIBHOCTH,
MIPEJICTAaBICHHUE O IPEIMETE U METO/IE€ MAaTEMaTHKH, €r0 OTIUYUIX OT METOJIOB €CTECTBEHHBIX U TYMaHUTAPHBIX HayK, 00 OCOOCHHOCTSX MPUMEHEHUS] MaTEMaTHKU
JUISL PELICHUs] HAYYHBIX M MIPUKIIAIHBIX 3a1a4. MaTeMaTinaeckoe 00pa3oBaHue BHOCHT CBOM BKJIAA B (POPMHUPOBAHKE OOIIEH KYIbTYpPhI YEIIOBEKA.

N3ydyeHne MmaTeMaTHKU CIOCOOCTBYET SCTETHMYECKOMY BOCHUTAHHMIO YEIOBEKa, MOHMMAHMIO KpPacOThl M M3SIIECTBA MATEMATHUUYECKUX PACCYXKIACHUIA,
BOCTIPHSITHIO TEOMETPUYECKUX (DOPM, YCBOCHHIO HJIEH CHUMMETPHH.

[TpuoputerHbiMu nensiMu o0yueHust maremaruke B 10 — 11 kimaccax Ha yriayGiIeHHOM ypOBHE MPOJIOJIKAIOT OCTABATHCS:

(dbopMHpOBaHKE HEHTPAITBHBIX MAaTEMAaTHUYECKUX MOHSATHHA (YHCII0, BEIMYUHA, TeOMETpUIecKas (Gpurypa, mepeMeHHasi, BEpOsITHOCTb, (PYHKIIHS, TP ON3BOIHAS,
MHTErpai), 00ecreunBaOINX IPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MAaTEMAaTUYECKOI0 00pa30BaHus 00yJaroIUXCs;

M0/IBEJIEHUE 00YYAIOIIMXCS Ha IOCTYITHOM JJIi HUX YPOBHE K OCO3HAHHIO B3aUMOCBSI3U MAaTEMaTHUKU M OKPY)KAIOIIEro MUpa, IOHUMAHUIO0 MAaTEMaTUKHU Kak
YacTH 00IIEH KylIbTyphl YEIOBEUECTBA;

pa3BUTHE UHTEIJIEKTYyaJbHBIX M TBOPYECKHX CHOCOOHOCTEH OO0ydarommxcs, MO3HaBaTEJIbHOM aKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHUH, KPUTHUYHOCTU
MBIIUIECHHUSI, UHTEpEca K U3yYEHUIO MaTeMaTHKU;

(dbopMupoBaHue (YHKIIMOHATBHON MaTeMaTUYECKOW TPaMOTHOCTH: YMEHHUS PaclioO3HAaBaTh MAaTEMaTUUYECKHE aCHEKThl B pEaIbHbIX KU3HEHHBIX CUTYaIUsIX U
IpU HM3YyYEHUU JPYTUX Y4eOHBIX NPEAMETOB, NPOSIBIECHUS 3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OpMyNIHMpOBaTh WX Ha SA3bIKE MaTEeMAaTWKU M CO3/1aBaTh
MaTeMaTHYeCKUe MOJEINH, IPUMEHITh OCBOEHHBI MaTeMaTU4YEeCKUI anmnapar JUisl peleHus] TPaKTUKO-OpUEHTHPOBAHHBIX 33]1a4, UHTEPIPETUPOBATh U OLIEHUBATh
IIOJIy4YE€HHBIE PE3YJILTATHI.

OCHOBHBIMU JIMHMSIMH cofepxaHust marematuku B 10 — 11 kiaccax yriyOjgeHHOro YpOBHS SBISIIOTCS: «Uucna W BBIUMCICHUS», «Alredpay
(«Anrebpanyeckue BBIPAXKEHUS», «YpaBHEHHS W HeEpaBeHCTBa»), «Hauama matemarmueckoro anamusa», «l'eomerpus» («l'eomerpuueckue (Gurypsl m ux
cBoiicTBa», «/3MepeHue reoMeTpuuecKiux BeIUUrH»), «BeposTHOCTh U craTucTuKa». [laHHBIE JIMHUM Pa3BUBAIOTCS MapajuIeNbHO, KaXKJash B COOTBETCTBUU C
COOCTBEHHOW JIOTMKOM, OJIHAKO HE HE3aBUCHUMO OJHAa OT JpYrod, a B TECHOM KOHTaKkTe W B3aumojeicTBuH. Kpome 3TOro, ux oOBEAMHSIET JOTMYecKas
COCTaBIISAONIAs], TPAJUIIMOHHO TNpPHCYIAs MaTeMaTUKE W IMPOHHU3BIBAONIAsl BCE MaTeMaTHUYECKHE KYpChl U cojepkaTenbHble JUHUU. ChopMyIHMpOBaHHOE BO
OI'OC COO TpebdoBaHUE «yMEHHE OMEPUPOBATH MOHATHIMHE: OINpEIeIIeHne, aKkCuoMa, TeopemMa, CJIeICTBUE, CBOMCTBO, MPHU3HAK, JOKA3aTEeIhCTBO, PABHOCUIIHLHBIC
(bopMyIMpOBKH, yMeHHE (HOPMYIUPOBATH OOpaTHOE M TPOTUBOIOJIOKHOE YTBEPXKICHHE, MPUBOAUTH MPUMEPbl M KOHTPIPHUMEPHI, HCIOJIB30BaTh METO[
MaTeMaTHYeCKON MHAYKLIUH, IPOBOINUTD JJOKa3aTeNIbHbIE PACCYKACHUS MPU PELISHUH 337a4, OLIEHUBATh JIOTHYECKYIO MPAaBUILHOCTD PACCYKJIEHUN» OTHOCUTCS KO
BCEM Y4eOHBIM KypcaM, a popMHUpOBaHUE JOTHUECKUX YMEHUI pacrpenensieTcs 1o BceM rogaM o0ydeHHs Ha YPOBHE CPEeIHEro o01ero oopa3oBaHusl.

B cootBerctBun ¢ ®I'OC COO Maremaruka SBISETCS OO0sS3aTEIbHBIM TPEIMETOM Ha JaHHOM YypOBHE oOpa3oBaHus. Hacrosimieit mporpammoi mo
MaTeMaTHKe IMpeaycMaTpuBaeTcsl M3ydeHue ydeOHoro mpeamera «MaTemaTuka» B paMKax TpeX YUeOHBIX KypcoB: «AunreOpa M Hayajla MaTeMaTHYeCKOro



aHanuza», «['eomerpus», «BeposTHOCTh U cTatuctuka». GopMupoBaHHe JTOTHYECKUX YMEHUN OCYIIECTBISICTCS Ha MPOTSHKEHUU BCeX JIET OOydeHUs Ha YPOBHE
cpenHero obmiero 00pa3oBaHus, a JIEMEHTHI JIOTUKH BKJIFOYAIOTCS B COJICP)KaHNE BCEX HA3BAaHHBIX BBIIIEC YICOHBIX KYPCOB.
OO6miee ynciI0 YacoB JJIA U3yYeHUs MaTeMaThku, — 544 gaca: B 10 kimacce — 272 vaca (8 gacoB B Henento), B 11 kitacce — 272 4daca (8 yacoB B HEEINIO).

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS [TPOI'PAMMBI
IHO MATEMATHUKE (yrayoaennslii yposens) HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

W3ydyeHne MaTeMaTHKU HAa ypOBHE OCHOBHOTO OO0IIero oOpa3oBaHUS HAIMPABICHO HA JOCTHKCHHE OOYYAIOIUMUCS JIMYHOCTHBIX, METallPSIMETHBIX H
MpeIMETHBIX 00Pa30BaTEIbHBIX PE3YyIbTaTOB OCBOEHUS Y4EeOHOTO MpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

1)rpa:ka1aHckoro BOCHHUTAHMS:CPOPMUPOBAHHOCTh TPAKIAHCKOW IMO3HIIMA OOYYAOIIErocs KaK aKTHBHOTO M OTBETCTBEHHOTO WICHA POCCHUHCKOTO
o0IIIeCTBa, MPEICTABICHUE O MAaTEeMAaTHYECKUX OCHOBaX ()YHKIIMOHHPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBICHHM, MPOLEAYp TPa)KIaHCKOTo 00ImecTBa (BBIOOPHI,
OITPOCHI 1 I[pyTOC), YMCHHC B3aHMO[[€I>'ICTBOBaTL C CONMAJIBHBIMH UHCTUTYTAaMU B COOTBETCTBUU C UX q)yHKIII/ISIMI/I 1 Ha3HA4YCHUEM,

2)IaTPpUOTHYECKOr0 BOCHHUTAHUSA:C(HOPMUPOBAHHOCTh POCCUHCKON TPakJaHCKON HACHTUYHOCTH, YBaXXEHHUS K IMPOIUIOMY U HACTOSIIEMY POCCHICKOM
MaTEMAaTUKH, IECHHOCTHOC OTHOIIICHUC K JOCTHXKCHUAM pOCCHfICKPIX MaTEeMaTHuKOB U pOCCHﬁCKOfI MaTeMaTHIECKOU IITKOJIBI, UCITOJIB30BAHUE 3THUX I[OCTI/I)KCHI/Iﬁ B
JpYTUX HayKax, TEXHOJOTHUSAX, chepax SKOHOMUKH;

3)AyXOBHO-HPABCTBEHHOT0 BOCHUTAHUSI:OCO3HAHWE JIYXOBHBIX IICHHOCTEH POCCHUICKOTO Hapoja, CHOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS,
ATUYECKOTO TIOBEJICHUS, CBSI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM JOCTIKEHUN HAYKU U JIeATEIbHOCThI0 YUYEHOTO, OCO3HAHHE JIMYHOTO BKJIaJa B MOCTPOCHUE
YCTOMYHUBOTO OYAYIIETO;

4)3CcTeTHYEeCKOr0 BOCIMTAHMSA:ICTETUUYECKOE OTHOIICHHWE K MHpPY, BKIIOUYAs ICTETUKY MATEMaTUYECKUX 3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1ay, pelieHuH,
paCCY)KﬂeHHﬁ, BOCHIPUUMYNBOCTDb K MATEMATUUCCKHUM aCIICKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA,

5)dusznueckoro BocnuTaHusi:cHOPMUPOBAHHOCTh YMEHHS MPUMEHITh MaTeMaTHUUECKUE 3HAHUS B MHTEpecax 3/I0pOBOro M Oe3omacHoro o0Opasa KH3HH,
OTBETCTBEHHOE OTHOIIECHUE K CBOEMY 3JIOPOBBIO (3I0pPOBOE NMUTAHUE, COATAHCHPOBAHHBIN PEXHUM 3aHATHH M OTABIXA, PErysiapHas (U3HdYecKas aKTUBHOCTH),
(bu3MUECKOe COBEPILICHCTBOBAHHE MPH 3aHATUSX CIIOPTUBHO-03/I0POBUTEIHHON JAESITETHHOCTHIO;

6)Tpyn0BOTr0 BOCIIMTAHUSI:TOTOBHOCTh K TPYAY, OCO3HAHUE IIEHHOCTU TPYAOTIO0OWS, MHTEPEC K pa3audHbiM chepam mpodecCHOHATBHON NeATeTbHOCTH,
CBSI3aHHBIM C MaTeMAaTUKOW M €€ MPUIIOKEHUSIMH, YMEHHUE COBEpIIaTh OCO3HAHHBIN BBHIOOp Oyayiied mpodeccun M pealn30BbIBaTH COOCTBEHHbIE >KHM3HEHHBIE
TJIaHBI, TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTHUYECKOMY OOPa30BaHHMIO U CaMOOOpPA30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTH K aKTUBHOMY YYacTHIO B
PEIICHUHN MMPAKTUYCCKUX 3a1a4 MaTeMaTHYECKOU HAITpaBJICHHOCTU,

7)3K0JI0THYECKOT0 BOCHUTAHUSA:CHOPMUPOBAHHOCTh HSKOJIOTHUECKON KYNbTYphl, MOHMMAaHHE BIUSHUS COIMAIBLHO-JKOHOMHUYECKHUX IMPOILECCOB Ha
COCTOSTHME TIPHPOJHON W COIMAILHOW CpPEJIbl, OCO3HAHUE TJIO0ATBLHOTO XapaKTepa 3KOJOTWYSCKUX MPOOJIeM, OpHUEHTAIUs Ha NMPUMEHCHHE MaTeMaTHYEeCKHX
3HaHUH U1 peleHns 3a7a4d B 00J1aCTH OKPYIKaIoIel Cpeibl, IJIAHUPOBAHUE MTOCTYIIKOB U OLIEHKH UX BO3MOXHBIX MOCIIEICTBHM U1 OKPY>KaIOIIeH Cpebl;

8)1eHHOCTH HAYYHOrO MO3HAHMS:C(HOPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W OOIIECTBEHHOM
IMPAaKTUKH, MMOHUMAHHC MaTeMaTHUECKOU HAayKH KakK C(bepbl YeJIOBEUECKOU ACATCIBbHOCTU, 3TaIlOB eé PasBUTUA U 3HAYUMOCTH JIS1 PA3BUTHUSA IUBUIIM3AILINH,



OBJIaICHUEC SA3BIKOM MAaTE€MAaTHUKHU H MaTeMaTH4eCKOM Ky.]'[BTypOﬁ KakK CpE€ACTBOM IIO3HAHHUA MHPA, TOTOBHOCTH OCYHICCTBJIATH IMPOCKTHYIO U HCCIICA0BATCIILCKYIO
ACATCIIbHOCTb HHAUBUIYAJIbHO U B I'PYIIIIC.

METANPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

basoevie nozuueckue oeiicmeusn:
- BBISIBJISITh U XapaKTePU30BaTh CYIIECTBEHHbIE IPU3HAKM MATEMAaTHUYECKUX OOBEKTOB, MOHSTHUN, OTHOIIEHUN MEXIy MOHATHIMH, (HOPMYIUPOBATH
OTIpe/IeTICHUS TIOHATHH, YCTAaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KJIACCU(UKAIINN, OCHOBAHUS JIJIsl 00OOOIICHUS ¥ CPABHCHHMSI, KPUTEPHUU TTPOBOJAMMOIO aHAIIN3A,
- BOCIPUHUMATh, OPMYITUPOBATH U MPEe0OPa30BBIBATH CYKICHUS: YTBEPAUTEIbHBIC U OTPUIIATENbHBIC, EAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;
- BBISIBJISITH MATEMAaTHICCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M POTUBOPEUUS B (DaKTax, NaHHBIX, HAOIIOACHUSIX U YTBEPIKICHUSX, IPEJIaraTh KPUTEPUN JUIS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUUI;
- JIeaTh BBIBOJIBI C UCTIOJIB30BAHUEM 3aKOHOB JIOTUKH, JIETYKTUBHBIX M MHIYKTUBHBIX YMO3AKIIOUEHUN, YMO3aKIIOUEHUH 110 aHAJIOTHH;
- MIPOBOAMUTH CAMOCTOSTENIBHO J0Ka3aTeNbCTBA MAaTEMATHUECKUX YTBEPXKIACHWM (MpsSIMble M OT MPOTUBHOIO), BBICTpaMBaTh apryMEHTAllMIO0, MPUBOAUTH
MIPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHUS i BBIBO/IBI;
- BBIOMpaTh croco0 perieHus: yueOHOU 3a1aun (CpaBHUBATh HECKOJIBKO BapHAHTOB PEIIEHUS, BRIOMPATh HAnboJee MOAXOAANIUN C YIETOM CaMOCTOSITENEHO
BBIJICJICHHBIX KPUTEPHER).

ba3zoevie uccneoosamenvckue oelicmeun:
- WCIIOIB30BaTh BOIMPOCHKl KaK WCCIEAOBATEIbCKUN WHCTPYMEHT TMO3HAHUS, (OPMYIHPOBATH BOIMPOCHL, (DUKCHUPYIOIIME MPOTUBOpPEUHe, MPoOIemMy,
yCTaHaBIMBATh UICKOMOE U IaHHOE, (POPMHUPOBATH TUTIOTE3Y, ApTYMEHTHPOBATH CBOIO TIO3UIIHIO, MHEHHUE;
- IIPOBOAUTH CAMOCTOSITENIbHO CIUIAHWPOBAHHBIN ASKCIEPUMEHT, MCCIEIOBAaHUE [0 YCTAHOBJIEHHMIO OCOOCHHOCTEH MaTeMaTH4eCKOro OO0beKTa, SIBJICHUS,
Mpolecca, BhISIBICHUIO 3aBUCUMOCTEH MeX 1y 00BEKTaMU, SIBICHUSIMHU, TTPOIIECCAMH;
- CaMOCTOSITENILHO (pOPMYJIUPOBAaTh 000OIIEHUS W BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOIO HAOJIOJIEHUS, HCCIEAOBAHUS, OLEHUBATh JOCTOBEPHOCTH
MOJIYYE€HHBIX PE3yIbTaTOB, BEIBOJIOB M 000OIIECHNUI;
- MTPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATH MIPEAMOIOKEHHS O €r0 PA3BUTHH B HOBBIX YCIIOBHUSX.

Paboma c ungpopmayueii:
- BBISIBIIATH IePUITUTHI HH(DOpPMAINHY, JaHHBIX, HEOOXOIUMBIX JIJIsi OTBETA HA BOTIPOC U JIUIS PEIICHUS 3a1a4H;
- BBIOMPATh HHPOPMAIIMIO W3 UCTOUYHHUKOB PA3IMYHBIX TUIIOB, AHAJIM3UPOBATh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MHPOPMAIIUIO PA3JIMYHBIX BUJIOB U
(dbopM TpeICTaBICHHUS,
- CTPYKTYPUPOBATh HHGOPMAIIHNIO, TPEJICTABIIATH €€ B pa3IMUHBIX (hopMax, WILTFOCTPUPOBATH TpadUUuECcKu;
- OLICHUBATh HAAEKHOCTh HH(OPMAIIMU TTO CAMOCTOSATEIHHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHbIE YHUBEpPCaJIbHbIEC Y4eOHbIE 1eliCTBUA

Obwenue:
- BOCIPUHUMATH U (OPMYIUPOBATH CYXJACHUS B COOTBETCTBUU C YCIOBUSMHU U IENIMU OOLIEHHUS, ICHO, TOUHO, TPAMOTHO BBhIpa)kaTh CBOIO TOUKY 3pEHHUS B
YCTHBIX U MMUCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XO/1y PELICHUs 3a/1a4l, KOMMEHTUPOBATH MMOJIYyYEHHBIN pPe3yIbTaT;



- B X0/¢ OOCYKIEHHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXKJIaeMOM TEeMbI, TPOOJIEMBI, pEIIacMOM 3aja4M, BBICKA3bIBATh WJICH, HAIICJICHHBIC HA ITOUCK
pEIICHNs, COMOCTABIISATh CBOU CYXJICHUS C CYKJICHUSMHU JPYTrUX YYACTHUKOB JUAIOra, OOHAPYKHBATh Pa3lIMYMe U CXOJCTBO MO3UIUH, B KOPPEKTHOU (opme
(hopMyIupOBaTh pa3HOTIACHUS, CBOU BO3PAKCHUS;
- MPEJICTaBIATh PE3yIbTAThl PEIICHUS 3a/Ja4H, YKCIICPUMEHTA, UCCIICIOBAHUS, MPOCKTA, CAMOCTOATEIHLHO BBIOUPATH (JOpPMAT BBICTYILICHUS ¢ YYETOM 3a7ad
MPE3CHTAIMKA U OCOOCHHOCTEH ayIUTOPHH.

Pery/isiTHBHbIE YHHBEpPCAJIbHbIE YUeOHbIE JIeiicTBHS

Camoopzanuzayusn:
- COCTaBJIATh IUIAH, aJTOPUTM PEIICHUS 3a/ladd, BBIOMPATh CHOCOO peHIeHHs C Y4ETOM HWMEIONIUXCS PECypcoB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUI ¢ y4ETOM HOBOM MH(OpMAIIHH.

CamoKoHmMpob, IMOYUOHATILHBLIL UHMEIIEKNL:
- BIIa/IETh HaBBIKAMH I[103HABATEIbHON pedIeKCHH KaKk OCO3HAaHWS COBEpIIAEMBbIX ACHCTBHI W MBICIMTEIbHBIX IMPOILIECCOB, WX PE3YJIbTATOB, BIAACTh
crioco6aMu caMOIIPOBEPKH, CAMOKOHTPOJIS IIPOIecca U Pe3yIbTaTa PEIICHUS MATEeMaTHICCKON 33/1auH;
- MPEBUIICTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NpPU PEIICHUU 3a/1ayl, BHOCUTH KOPPEKTHBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB,
JTAHHBIX, HAHJICHHBIX OINOOK, BBISBIICHHBIX TPYIHOCTEH;
- OILICHHBAaTh COOTBETCTBHE PE3yNbTaTa IEId U YCIOBUSAM, OOBSICHATH MPUYMHBI JOCTHKCHUS WU HEAOCTH)KCHUS PEe3YNbTAaTOB ACSITENbHOCTH, HAXOIUTh
olMOKY, AaBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.

Cosemecmuas 0essmenibHOCHb:
- MMOHMMATh W HCIIOJIb30BaTh TPEUMYIECTBA KOMAHIHOW W WHIWBHIYaLHOW pPabOTHl MpH pENICHWH Y4eOHBIX 3a1ad, MPUHUMATH IeIb COBMECTHOMN
JeSTeNbHOCTH, TJIaHUPOBaTh OPraHM3AIMI0 COBMECTHON pPalOTHI, pachpeneisTh BUAbI paboT, JOTOBapHBAThCs, OOCYXAATh MPOIECC U Pe3ynbTaT padoThI,
000011aTh MHEHHST HECKOJIBKHUX JTIOAECH;
- y4acTBOBaTh B TPYNMHOBBIX (opMax padoThl (0OCYx)AeHHs, OOMEH MHEHHH, «MO3TOBBIE IITYPMBI» U HWHBIE), BBHIIOIHATH CBOK 4YacTh pabOTHl U
KOOPJIMHUPOBATH CBOW JICHCTBHSI C JPYTMMHU YICHAMH KOMAaHJIbI, OIICHUBATh KAa4eCTBO CBOETO BKJIJa B OOMIMHA MPOJYKT IO KPUTEPHSIM, CHOPMYITHPOBAHHBIM
y4aCTHUKAaMU B3aMMOJICHCTBHS.



Pabouas nporpamma yueoHoro kypca «AJITEBPA» (yriy0Jiennniii ypoBensb) (10-11 kiaaccesl)
MHNOACHUTEJBHASA 3AIINCKA

VYueOHslii Kypc «Anredpa n Hadajga MaTEeMaTHYECKOTO aHAIN3a» SIBISCTCS OJHUM M3 HauOoJiee 3HAYMMBIX B IIPOTPaMMeE CPEIHEro oOmero oopa3oBaHUs,
MIOCKOJIBKY, C OJIHOM CTOPOHBI, OH 00eCIeYrBaeT HHCTPYMEHTAIbHYIO 0a3y Ui M3y4YEeHHUsI BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C APYrOil CTOPOHBI, (JOPMHUPYET
JOrn4ecKkoe W aOCTPaKTHOE MBIIIICHHE OOY4YaroIMXcsi Ha ypOBHE, HEOOXOJMMOM Ul OCBOCHUS MH(POPMATHKH, OOIIECTBO3HAHUS, WCTOPUH, CIOBECHOCTU H
APYTUX TUCHMIUIMH. B pamMkax JTaHHOTO y4eOHOTro Kypca 0Oydarouifecs OBJIaeBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHON HAYKH, KOTOpast GOpMYyIUPYET CBOU
JTOCTHKEHUS B MaTEMaTH4eCcKon popme.

VY4eOHbIil Kypc anreOpbl W Hadall MaTeMaTHYECKOTO aHAIM3a 3aKJIabIBACT OCHOBY JUIsl YCHEIIHOTO OBJIAJCHHUS 3aKOHAMH (H3UKH, XUMHH, OHOJIOTHH,
MOHUMAHUSI OCHOBHBIX TEHACHIMH Pa3BUTHUS SKOHOMUKU M OOLIECTBEHHOH YKM3HHM, TO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX HU(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJIb30BaTh MX JUIs NAIbHEHIIEro o0pa3oBaHMs M B IMOBCETHEBHOM KM3HU. B TO ke Bpemst oBiajeHHE a0CTPAKTHBIMU U JIOTHYECKU
CTPOTMMH KOHCTPYKIHMSMH aIreOpbl M MaTeMaTH4YeCKOro aHaln3a pa3BHBACT YMEHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTB, JOKa3bIBATh
YTBEP)KJICHHS C TIOMOIIBI0 MHIYKIIMKA M PacCyKIaTh AETyKTHBHO, MCIOIB30BATh 000OIIEHNE W KOHKpPETH3alnio, adCTparupoBaHUE W aHAJIOTHIO, (hOpMHUpYyeET
KpPEaTHBHOE U KPUTUUECKOE MBIIIIEHHE.

B xozxe m3zyuenust yueOHOTO Kypca «Anredpa ¥ Havyajga MaTeMaTHYECKOTO aHAIN3a» OOydJarolIfecs MOJydaroT HOBBIM ONBIT pEIICHUsS MPUKIATHBIX 337134,
CaMOCTOSITEJILHOIO TIOCTPOCHUSI MAaTEeMAaTUYEeCKMX MOJENed pealbHbIX CHUTYallMi, HMHTEpIpeTaluy MOJYYEHHBIX pElIeHUH, 3HAKOMATCS C HpUMEepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B IPUPO/IC, HAYKE U UCKYCCTBE, C BBIJAIOIIUMUCS MATEMATHIECKIMH OTKPBITUSIMH U MIX aBTOPAMHU.

VYuebHblil Kypc oOnajgaeT 3HAYUTEIbHBIM BOCIUTATEIbHBIM IOTEHIIMATIOM, KOTOPBIM peanu3yercs Kak uepe3 y4deOHbIH MaTepuall, CHOCOOCTBYIOLIHMA
(OpMHUPOBAHNIO HAYYHOTO MHPOBO33PEHHS, TaK M dYepe3 chenuduky ydeOHOW NesTeThbHOCTH, TpeOyromeld MpoJ0DKUTETFHON KOHIICHTPAlMd BHUMAaHM,
CaMOCTOSITENIbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 32 TOJY4YE€HHBIN pe3ysbTart.

B ocHoBe MeToMKM 00y4eHus anredpe U HadajaM MaTeMaTHYeCKOT0 aHaJIi3a JISKUT AeATEIIbHOCTHBIN TIPUHIIAIT O0yYCHUSI.

B cTpykType yueOHOro Kypca «Anredpa M Hayaja MareMaTHMYECKOI'O aHallM3a» BBIIEICHbI CIEAYIOIINE COJepKaTeIbHO-MeToANnYecKre TUHUN: «Hucna u
BbIUMCIeHUS», «DyHKIUU U Tpapuku», «YpaBHEHHUS U HepaBeHCTBa», «Hawama marematmueckoro axanusza», «MHoOkecTBa W Joruka». Bce ocHOBHbIE
COJIepKATEIbHO-METOJUUECKUE JTMHUN U3Y4alOTCsl Ha MPOTSHKEHUHU JIBYX JIET 00y4eHHs Ha YPOBHE CpeHEero oouiero o0pa3oBaHus, €CTECTBEHHO JOMOIHSSA JPYT
Jpyra ¥ MOCTENICHHO HACHIAsCh HOBBIMH TeMaMU U pa3zienamu. JlaHHBIH y4eOHBIH KypC SIBIISIETCS MHTETPATUBHBIM, TOCKOJIBKY 00BEIMHSET B cede co/iepikaHue
HECKOJIbKUX MaTeMaTUYECKHUX AUCIUIUINH, TAKKX KaK anredpa, TPUTOHOMETPHS, MaTeMaTHUECKUI aHaJIN3, TEOPUsT MHOKECTB, MaTeMaTn4decKast JIOTHKA U IpyTHe.
ITo mepe Toro, kak oOy4aromuecs: OBJaeBalOT BCE Oosee MUPOKUM MaTEeMaTHUYECKUM allapaTroM, y HUX MOCJIeNI0BaTeIbHO (OPMHUPYETCS HCOBEPIICHCTBYETCS
YMEHHE CTPOUTH MaTEMaTHUECKYI0 MOJIENb PEaTbHON CHTYalluH, IPUMEHSTh 3HAHHSI, TOJTYICHHBIC TTPH N3YUYEHUH YIeOHOTO Kypca, Ui PEIICHUsT CaMOCTOSTEITEHO
copMyIHpPOBaHHONW MaTeMaTHYECKON 3aj1auu, a 3aTeM WHTEPIPETUPOBATH CBOW OTBET.

ConepxatenpHO-MeTOAMYeCKass TUHHS «Yucia W BBIYUCICHHS» 3aBepmiaeT (OpMHUpOBaHHE HABBIKOB HCIOJNB30BAHHS JIEHCTBUTEIBHBIX YHCEN, KOTOPOE
ObUIO HAYaTO Ha YpOBHE OCHOBHOIO oOmiero obpasoBanus. Ha ypoBHe cpennero obmiero oopazoBaHus oco60oe BHUMaHUE yAeseTcs (OpMUPOBAHHIO HABBIKOB
palMOHATBHBIX BBIYMCICHHH, BKIIOYAIOMINX B ce0s HMCIIOIb30BAaHHE PA3IMYHBIX (JOPM 3alUCH 4YUCIa, YMEHUE JelaTh NMPHUKHUIKY, BBITOIHATh NPHOIMKEHHbIE
BBIUUCIICHUS], OICHUBATh YHCJIOBbIE BBIPAKEHHs, paboTaTh ¢ MaTeMAaTWYECKMMU KOHCTAHTAaMH. 3HAKOMbIE OOYYalOUIMMCS MHOXKECTBA HATYpPaIbHbIX, LEIBIX,



palMOHAIBHBIX U JCHCTBUTEIBHBIX YUCEI AOMOJIHAIOTCS MHOKECTBOM KOMIUIEKCHBIX YUCEIl. B KaXkI0M U3 3TUX MHOYKECTB PACCMATPUBAIOTCSI CBOMCTBEHHBIE EMY
cneun(uyeckue 3aJaud W ONepalyu: JeJICHHWE HAleJo, OINEPHUPOBAHME OCTATKAaMH Ha MHOXKECTBE IIENIBIX YHCEN, OCOOBbIe CBOWMCTBA pPAllMOHATIBHBIX H
UppalMOHAIIBHBIX YHCEI, apu(pMETHUYECKUE ONepaliM, a TAKKe M3BJICYEHHE KOPHS HATypaJlbHOM CTENEeHHM Ha MHOXECTBE KOMIUIEKCHBIX uucel. buaromaps
MOCTIeIOBATEIbHOMY PACIIMPEHUIO KPyra UCIOIb3yEMBIX YHCETI U 3HAKOMCTBY CBO3MOKHOCTSIMHU UX MPUMEHEHHUS JUIsl PELICHUs pa3IyuHbIX 3a7a4d hopMupyercs
IIPEJCTAaBICHHUE O €AMHCTBE MAaTEMATUKU KaK HAyKH U €€ POJIM B IIOCTPOEHUHU MOJEJIeH peaJbHOro MUpa, LIMPOKO UCIIONIB3YHOTCS 00001EHNE U KOHKPETU3ALHSL.

Jluausa «YpaBHEHUS M HEPABEHCTBA» pPEAIM3YeTCS Ha MPOTSHKEHUU BCero oOydeHHs] Ha YpPOBHE CpEIHEro ooOmero odopa3oBaHMs, TMOCKOJBKY B KaXIOM
pasznene IIporpammbl IpeayCMOTPEHO pEIIEHHE COOTBETCTBYIOLIMX 3agad. B pesynbprare oOydwaromuecs: OBJaJEBAIOT PA3IUYHBIMU METOJAMU PELICHMS
paMOHATBHBIX, HPPAIMOHAIBHBIX, TTOKA3aTEIbHBIX, JOrapU(PMHUECKIX U TPUTOHOMETPHUECKUX YPaBHEHUI, HEPABEHCTB U CUCTEM, a TAK)Ke 3a]a4, COJCPIKALIIX
napametpsl. [logydeHHble yMEeHUs HIMPOKO UCHOIb3YIOTCS MPU UCCIEI0BaHUM (DYHKIMIA ¢ HOMOILBIO IPOU3BOIHOM, IPU PELICHUH MTPUKIIAIHBIX 33/1a4 U 3a/1a4 Ha
HaXOXXJCHHE HauOONBIINX W HAaUMEHbINHNX 3Ha4eHWW (QyHkiuu. /lanHas conmepkaTtenbHas JIMHUS BKIIOYAET B ce0sl Takke (popMHUpOBaHUE YMEHHH BBITIOIHSTH
pacuérbl o GopmynaM, peodpa3oBaHus pallMOHAIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAXKEHUH, a TAK)KE BBIPAXKEHUH, COACPIKAIIMX CTENEHU U
norapumbl. brarogapss u3ydeHHIO anreOpanveckoro Marepuana IMPOUCXOAWUT JajbHEWIIee pa3BUTHE AITOPUTMUYECKOTO M aOCTPAKTHOTO MBIIUICHHs
oOyyaromuxcs, GOpMUPYIOTCS HaBBIKH JEAYKTUBHBIX PAacCyXIeHUM, paboThl C CUMBOJIBHBIMU (hOpMamH, MpeCTaBICHUs 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B
BUJIC PABEHCTB M HEpaBeHCTB. AnreOpa mpemnaraeT 3((eKTHBHbIE WHCTPYMEHTHI JJIS PEIICHUS TMPAKTUYECKUX W ECTeCTBEHHO-HAYYHBIX 3aj]ad, HAarJISTHO
JEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK SI3bIKa HAYKU.

CopepxarenbHo-MeToAnYecKas TUHUS «DYyHKIUU U TpaduKU» TECHO MEPEIIeTaeTcs ¢ IpYyruMH JIMHUAMU Y4e0HOro Kypca, HOCKOJIbKY B KAKOM-TO CMBICIIE
3a7a€T MOCJIEI0BATENbHOCTh N3YUeHHsI MaTepuana. M3yueHue cTerneHHot, MoKa3aTesbHOM, JJorapu(Muyeckoi 1 TPUrOHOMETPUUYECKUX (DYHKIMHA, UX CBOMCTB U
rpaduKoB, UCTIOJIb30BaHUE (DYHKUMN AJIS pelIeHus 3a/a4 U3 APYruxX y4eOHBIX NMPEAMETOB M PEaIbHOM U3HU TECHO CBS3aHO KaK ¢ MAaTEMaTHYECKUM aHAJIN30M,
TaK U C pelleHueM ypaBHEeHUIl u HepaBeHCTB. [Ipu 3ToM Oosblioe BHUMaHUE yaensercs (OpMUPOBAHHIO YMEHMs BbIpaxaTb (pOpMylaMHu 3aBUCUMOCTH MEXIY
Pa3IMYHBIMU BEIMYMHAMU, UCCIIEIOBATh MOJyYeHHbIe (PYHKIIMU, CTPOUTH UX rpaduku. Matepual 3Toil coaepKaTeIbHON JTMHUM HalleJIeH Ha pa3BUTHE YMEHUN U
HaBBIKOB, TO3BOJIIOIIMX BBIPAXaTh 3aBHUCHMOCTH MEXJY BEIMYMHAMHU B pa3iIMyHON (opme: aHATUTHU4YECKOH, Trpaduueckoi u cinoBecHoi. Ero usyuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIUIEHHUS, CHOCOOHOCTH K 000OIIEHNIO U KOHKPETH3aI[UH, UCIIOJIb30BAHUIO aHAJIOT .

CopepxarenpHas nuHus «Hadana MaTeMaTHUECKOrO aHaIM3a» MO3BOJIAET CYIIECTBEHHO PaCcIIMPUTh KPYr KaKk MaTeMaTUYECKUX, TaK U MPUKIIAJHBIX 33744,
JOCTYMHBIX OOYYaIOIIUMCS, TaK KaK y HHUX IOSBJISETCS BO3MOXKHOCTh CTPOUTH I'paUKU CIOXKHBIX (DYHKUUN, OMpEenenarTh MX HauOoJbLINE U HauMEHbIINE
3HA4YEHHUs, BBIYMCIATH IUTOMAAN (GUTYp U OOBEMBI TeN, HAXOJUTh CKOPOCTH M YCKOpEHHUs MpoueccoB. /laHHas cojep:karenbHas JUHHUS OTKPBHIBAET HOBBIE
BO3MOKHOCTH IOCTPOCHHSI MAaTEMATHYECKUX MOJIENIEH pealbHbIX CUTYallUi, O3BOJISIET HAXOAUTh HAWIYYIlIee PEIICHUE B MPUKIAIHBIX, B TOM YHCJE COLUAIbHO-
SKOHOMMYECKHUX, 3a7a4axX. 3HAKOMCTBO C OCHOBaMH MaTeMaTUYECKOT0 aHaJIn3a CIOoCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMANIbHO-IOTHYECKOTO U KPEaTUBHOIO
MBILUIEHUS, (POPMUPOBAHUIO YMEHHUN Pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE W UCKyccTBe. OOydaromuecs: y3HalOT O BBIJAOIIUXCS
pe3ynbTaTax, MoJy4eHHBIX B XOJ€ Pa3BUTHS MAaTEMAaTUKH KaK HayKH, U 00 UX aBTOPaXx.

ConepxatenbHO-MeToAnYecKas JTUHUS «MHOXKeCTBa U JIOTUKA» BKIIIOYAET B ceOs 3JEMEHThl TEOPUH MHOXKECTB U MAaTEeMAaTUYECKOH JOrMKH. TeopeTuko-
MHO>KE€CTBEHHBIE MPECTABIECHUS TPOHU3BIBAIOT BECh KYPC MIKOJbHOM MaTeMaTUKH U MpeiaratoT Haubosiee YyHUBEpCaIbHbIN S3bIK, O0bEIMHAIONINN BCE pa3/ieibl
MaTEMaTHKU U €€ MPUIIOKEHUI, OHU CBSI3bIBAIOT Pa3Hble MAaTEMATUUECKUE TUCLUUIUIMHBI U UX MPUJIOKEHUS B eAnHOE 1enoe. [103ToMy BaXkHO 1aTh BO3MOXKHOCTh
o0yyaromemMycsi IOHUMATh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK COBPEMEHHONW MAaTEMAaTHKH U UCIOJIb30BATh €r0 JIsl BBIPAXKEHUS CBOUX MbICIEH. [IpyrumM BaXKHBIM
NPU3HAKOM MaTeMaTHKH KaK HAayKd CIeAyeT IMPH3HATh CBOMCTBEHHYIO €H CTPOroCcTh OOOCHOBAHMH M CJEOBaHME OIpPENCIEHHBIM NPaBUIAM MOCTPOCHHUS



JI0Ka3aTeNbCTB. 3HAKOMCTBO C DJIEMEHTaMH MAaTEMaTHYECKOW JIOTMKH CIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIUICHHS OOYYaOUINXCsl, TO3BOJIIET UM CTPOUTH
CBOM PACcCYXJICHUS Ha OCHOBE JIOTHUECKUX MPaBUI, (POPMHUPYET HABBIKU KPUTHUECKOTO MBIIUICHUS.

B yuebHOM Kkypce «AnreOpa W Hayaja MaTeMaTHYECKOTO aHAIM3a» IMPUCYTCTBYIOT OCHOBBI MAaTeMaTHYECKOTO MOJICIMPOBAHUS, KOTOPBIC MPU3BAHBI
Croco0CTBOBaTh (POPMUPOBAHUIO HABBIKOB IMOCTPOCHHS MOJENEH pealbHBIX CHUTYalldid, HMCCICMIOBAaHUS 3TUX MOJENEH C TOMONIBIO ammapara aireOpbl U
MaTEeMaTHYECKOTO aHAIN3a, MHTEPIPETAIIMY OJTYYCHHBIX Pe3yNbTaToB. Takue 3aaHus BIUICTCHBI B KAKIBIH M3 Pa3/IelIOB MPOrPaMMBbl, IIOCKOJILKY BECh MaTepHall
y4e0HOr0 Kypca IIUPOKO WCIOIB3YeTCsS MJsi PEIICHUsS NPUKIATHBIX 3a1ad. [Ipu pemieHuH peanbHBIX MPAKTHYECKHX 3a/]ad OOydYaroIiuecs pa3BHUBAIOT
HaOJII0aTeIbHOCTh, YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCs, UCIOIb30BATh aHAIOTHIO, 0000IATh M KOHKPETU3UPOBATh MPoOIieMy. JlesTenbHOCTh
10 ()OPMUPOBAHUIO HABBIKOB PEIICHHS IPUKIIATHBIX 33]1a4 OPTaHU3YETCs B MPOIIECCe U3YUCHHSI BCEX TeM Y4eOHOTO Kypca «Anredpa u Hadaisa MaTeMaTHIeCKOTro
aHaIN3a.

Ha uzyuenue yuebHOro xypca «Anredpa u Hauajia MaTeMaTUYECKOro aHaiu3a» oTBoauTcs 272 vaca: B 10 xmacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEZCIIO).

COJEPKAHUE OBYYEHUA

10 KJIACC

Yucia v BbIYUCTICHUSA

Panmonansubie uncna. OOBIKHOBEHHBIE M JACCATUYHBIC IPOOH, MPOIEHTHI, OECKOHEeUHble Tepuoandeckue apodu. [Ipumenenne apoOeit U MPOIECHTOB s
penIeHus NPUKIAAHbIX 331a4 U3 Pa3IN4HbIX OTPACIIE 3HAHNUN U PEAIbHOW KU3HH.

JleiicTBuTenbHBIC YKcna. PalimoHanbpHble U UppalioHaIbHbIE Yhciaa. ApudMeTHIecKre onepaiun ¢ AeMCTBUTETbHBIMU YUCIaMU. MOyJIb 1€HCTBUT EIBHOTO
quciia U ero cBoicTBa. [IpnbinkEHHbIe BEIUNCICHUS], TPaBUIa OKPYTJIEHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BIYMCICHUH.

Crenens c 1ensiM mokazareneMm. bunom Hprotona. Mcnonb3oBanue moaxopsiiei (GOpMbI 3amucH JEHCTBUTENBHBIX YHCEN ISl PEHICHUS MPAKTHYECKUX
3a/1a4 ¥ IIPE/ICTABIICHUS] IaHHBIX.

ApubdmMeTnieckuii KopeHb HATYpaabHOU CTENEHHU U €r0 CBOICTBA.

CreneHb ¢ pallMOHAIBHBIM TTOKA3aTeNIEM U €€ CBOMCTBA, CTENEHD C JICUCTBUTEIBHBIM MTOKA3aTEIEM.

Jlorapudm uucna. CoiicTa norapudma. JlecaTuaHble U HaTypaTbHBIE JIOTaPUPMBI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHT€HC YUCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC U apKTaHT€HC YHUCIOBOI0 apryMeHTa.

YpaBHeHHsI H HEPABEHCTBA

ToxnaecTBa U TOXIECTBEHHBIE MPeoOpa3oBaHMs. YpaBHEHHE, KOPEHb ypaBHEHUS. PaBHOCHWIIbHBIE YpPaBHEHHS M YpaBHEHHS-CIEICTBUS. HepaBeHCTBO,
pelieHne HepaBEeHCTBA.

OCHOBHBIE METOIBI PEIICHUs ENbIX U JPOOHO-PAMOHAIBHBIX YPAaBHEHUH U HEpaBEHCTB. MHOTOWIECHBI OT OJHOW MepeMeHHOH. JleleHne MHOTOUIeHa Ha
MHOTO4JIeH ¢ ocTaTKoM. Teopema be3y. Muorounens! ¢ nensimu kodddunmentamu. Teopema Buera.

[TpeoOpa3oBaHUs YHCIOBBIX BBIPAKCHUIA, COJIEPKAIINX CTETICHH U KOPHH.

WppaunonaneHble ypaBHeHHs. OCHOBHBIE METO/BI PEIICHNS UPPALMOHAIBHBIX YPABHEHMIA.

[TokazaTenbHble ypaBHeHUs1. OCHOBHBIE METO/IbI PELICHUS MTOKA3aTEIbHBIX YPABHEHHI.



IIpeoOpa3oBaHue BbIpaXXKEHUH, COAEPIKAIIUX JIOTapU(MBI.

Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METObI PEIICHUS JIOTapU(PMUIECKIX YPAaBHEHUH.

OcHoBHbIE TpUroHoMeTpuieckue Gpopmyinsl. [IpeobpazoBaHne TPUTOHOMETPUUECKUX BbIpaXKeHUH. PellieHne TpUroHoMeTpu4ecKux ypaBHEHHH.

Pemenue cucreM JTMHEWHBIX ypaBHEHUN. MaTpuna cucTeMbl JINHEHHBIX ypaBHeHU. OnpeaennTenb MaTpuilbl 2X2, ero FreOMEeTpUYECKU CMBICT U CBOMCTBA,
BBIUHCJICHUE €TO3HAYCHMS, IPUMEHEHUE ONPEICIIUTENS Ul PELICHUs CUCTEMbl JIMHEHHBIX ypaBHEHUH. PemeHue NpUKIagHbIX 331a4 C IMOMOLIBIO CHUCTEMBI
JIMHEWHBIX ypaBHeHUN. McenenoBanue NocTpOCHHOM MOJENH € IIOMOIIBIO MAaTPUL] U ONPEICIIUTEIICH.

IlocTpoeHne MareMaTH4ECKMX MOZEJIEH PEalbHOM CUTyallMM C IIOMOILBIO YPaBHEHWM M HEpaBeHCTB. [IpuMeHeHne ypaBHEHHI U HEPABEHCTB K PEIIEHUIO
MaTeMaTHYECKUX 3a7a4 ¥ 3a7a4 U3 pa3IMyHbIX o0sacTell HayKU U peabHOM KU3HU.

DOYyHKUMH U TPaPUKHU

@Oynkius, crnocoObl 3amanus (yaknun. B3ammuo oOpatHble ¢ynkumu. Kommosummst ¢yskuumii. I'paduk QyHKIum. DnemMeHTapHbIE NpeoOpa3oBaHHS
rpadukoB QyHKIUH.

OO6nacte ompeneneHus W MHOXKECTBO 3HadeHWH ¢GyHkumu. Hymum ¢yskomn. [IpomexxyTku 3HaKomoctossHCTBAa. UETHBIE W HEUYETHBIE (YHKITUH.
[lepuonnueckue ¢pyHkuuu. IIpomMexyTku MOHOTOHHOCTH (PyHKIMH. MakCUMyMbl 1 MUHMMYyMbI (yHKUIMU. Hanbospliee 1 HauMeHbllee 3HaUYeHUs (PyHKIMU Ha
IIPOMEKYTKE.

Jlunelinas, KBaJpaTu4Has U IpOOHO-TUHEWHAs QYHKIUHU. DIEMEHTapHOE UCCIIeIOBAaHUE U TIOCTPOCHUE UX TPa(UKOB.

CrenenHas (yHKIUS C HATYpaJIbHbIM M LeJbIM Moka3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u rpaduk KOpHS N-0i cTeneHu Kak (YHKIIMH 0OpaTHOM
CTEIEHU C HAaTYPAJIbHBIM [10Ka3aTEJIEM.

[TokazarenbHas u norapudmuueckas GyHKINHU, UX cBoicTBa U rpaduku. Mcnonb3oBanue rpadukoB QyHKIUN 115 pELICHUS] YpaBHEHUH.

Tpuronomerpudeckas OKpy>KHOCTb, OIPeAEICHUE TPUTOHOMETPUUYECKUX (PYHKIUI YMCIOBOrO apryMeHTa.

@OyHKIMOHAIbHBIE 3aBUCUMOCTH B PEANIbHBIX MPOLEcCcax U sIBICHUIX. [ paduku peanbHbIX 3aBUCUMOCTEN.

Havana maTeMaTH4eCKOro aHajmu3a

[TocnenoBarenbHOCTH, CIOCOOBI 3aaHUs TOCIe0BaTeIbHOCTEH. MeTo ] MaTeMaTn4eckoi HHYKIIMY. MOHOTOHHBIE U OTPaHUYEHHBIE 0CIIE10BATE IbHOCTH.
VcTopus BO3HUKHOBEHUSI MAaTEMAaTHYECKOTI0 aHaIM3a KaK aHajIu3a OECKOHEYHO MaJlbIX.

Apudmernueckas U TreoMeTpuueckas rmnporpeccud. beckoneuHo yObiBatomas reomerpudeckas mporpeccusi. Cymma OeckoHE4YHO yObIBaromien
TEOMETPUYECKON Iporpeccuu. JIMHEMHBIM U SKCIIOHEHIHMAIBHBIN pocT. Hucno e. PopMmysa CIOXKHBIX NPOLEHTOB. Mcrnonp30BaHue MpoOrpeccuu Uil pelieHus
peanbHBIX 3a/1a4 NPUKIAJHOIO XapaKTepa.

HenpepriBable QyHKIIMM U UX cBoicTBa. Touku paspeiBa. AcUMOTOTHI rpadukoB ¢yHkuuil. CBolicTBa (YHKIMI HENpEphIBHBIX Ha OTpe3ke. Meron
MHTEPBAJIOB JUIsl pelieHus HepaBeHCTB. [IpruMeHeHre CBOMCTB HeNpephIBHBIX (DYHKIIMN JJIS peIIeHus 3a/1a4.

[lepBast u BTOpas npousBojHble QyHKIMH. OnpeneneHue, reOMETpUUYECKil U (GU3NYECKUN CMBICT MPOU3BOJHONW. YpaBHEHHE KacaTelbHOM K rpaduky
byHKIMN.

[Ipown3BoHbIe aeMeHTapHbIX QyHKIMNA. [Ipon3BoHAS CyMMBI, TPOU3BENECHNUS, YACTHOTO U KOMITO3ULIUU (PYHKIIHIHA.

MHoxecTBa M JTIOTHKA

MHoOkecTBO, onepalMu HajJl MHOKECTBAMU U UX CBOMCTBA. J{narpammeiditiepa—Benna. [IpuMeHeHne TeOpeTUKO-MHOKECTBEHHOTO amapara JJis OUCaHUs
peanbHBIX MPOIECCOB U SBJICHUMN, PH PEIICHUH 33a]a4 U3 APYTHX YUEOHBIX TPEIMETOB.



OnpeneneHI/Ie, T€OpEMa, CBOMCTBO MaTeMaTHYECKOTr0 O6’beKTa, CJICACTBUEC, NOKA3aTCJIbCTBO, PABHOCUJIBHBIC YPABHCHUSA.

11 KIIACC

Yucna v BbIYHMCICHUSA

Harypanbnpie u 1iensie uncia. [IpuMeHeHrne Npu3HaKkoB JEITMMOCTH IEbIX YKCell, HanOoubmui oomuii nenutensd (nainee — HOJ]) m HaumeHnbiee odiee
kpatHoe (nanee—HOK), ocratkoB 1o mozay:mto, anroputma EBkinja s pemenus 3aiad B LENbIX YUciax.

KommekcHble yncna. Anredpandeckass U TpUTOHOMeTpHueckass (OpMbl 3allMCU KOMIUIEKCHOro yucia. ApupMeTHyeckue Onepanuu ¢ KOMIJIEKCHBIMU
yuciaamu. M300paxeHne KOMIUIEKCHBIX YHMCEN Ha KOoOopJAuHaTHOU miuockoctu. @opmyna Myaspa. Kopau N-oil crenenu u3 komiiekcHoro uucia. I[Ipumenenue
KOMIUIEKCHBIX YUCEN JUISIpeIieHus] PU3MUECKUX U T€OMETPUYECKHX 3a/1a4.

YpaBHeHUs1 1 HepaBeHCTBA

Cucrema ¥ COBOKYITHOCTh YPAaBHEHHMI U HEPABEHCTB. PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUSA. PABHOCUIIBHBIE HEPABEHCTBA.

OTOO0p KOpHEH TPUTOHOMETPUYECKUX YPABHEHUI C TOMOIIBIO TPUTOHOMETPUIECKOH OKPY)KHOCTHU. PerieHre TpuroHoMeTpudecKix HepaBeHCTB.

OCHOBHBIE METO/Ibl PELICHHS T0Ka3aTEeIbHBIX U JIOTapU(PMUUECKUX HEPABEHCTB.

OcCHOBHBIE METO/bI PELICHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METO/Ibl PELLICHUS CUCTEM U COBOKYITHOCTEH pallMOHAIbHBIX, UPPALMOHATIBHBIX, TOKA3aTEIbHBIX U JOrapu(pMHUUECKUX YPaBHEHUH.

VYpaBHEHHUs1, HEPABEHCTBA U CUCTEMBI C ITaPAMETPAMH.

[IpuMeHeHMe ypaBHEHMH, CHCTEM M HEPAaBEHCTB K pEIIEHHIO MaTeMaTMYeCKMX 3ajad M 3a/ad U3 Pa3IMYHBIX 0o0jacTell HayKM M peabHOW >KHU3HH,
MHTEPIIPETALMS TOITYYEHHbBIX PE3YJIbTaTOB.

DyHKUMH U TPaPUKHU

I'paduk komnozunuu ¢pyHkuil. ['eomerpuueckre oOpa3bl ypaBHEHUH U HEPABEHCTB Ha KOOPIMHATHOM MIOCKOCTH.

Tpuronomerpudeckre GyHKIUHU, UX CBOMCTBA U rpauKH.

I'padnueckue MeTobl peleHus: ypaBHEHUH 1 HepaBeHCTB. [ paduueckue MeTopl peleHus 3aad ¢ mapaMeTpaMu.

Hcnonb3oBanue rpadukoB (yHKIMN Ui MCCIEIOBAHUS INPOLECCOB M 3aBHCUMOCTEH, KOTOPblE BO3HMKAIOT NPHU PELICHUH 3a/ad U3 JPYruxX Y4eOHBIX
MIPEAMETOB U PEaIbHOM KU3HU.

Havana maTreMaTH4eCKOro aHajJmu3a

[IpumeHeHne NPOM3BOJHONW K HCCIIEOBAaHMIO (PYHKIMA HAa MOHOTOHHOCTh M 3KCTpeMyMmbl. HaxoxaeHue HauOONbIIETO0 M HAaWMEHBIIETO0 3HAYEHUN
HenpephIBHON (DYHKIIUU HA OTPE3KE.

[IpumeHeHne NPOU3BOAHOM I HAXOKIACHHWS HAWIYyYLIEro PEIIEHUs B NPUKIAJHBIX 3aJadax, AJIs OINpEAENIEHUS CKOPOCTHM U YCKOPEHHUs Ipoliecca,
3a1aHHOTO (POPMYIIOH MK TpadUKOM.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO nepBooOpa3HbIX. [lepBooOpasHbie anemeHTapHbIX GyHKUMN. [IpaBuiia HaxoXkAeHUs TEPBOOOPa3HBIX.

Nuterpan. 'eomeTpudeckuii cMbIC HHTETpaia. Beraucienue onpeaenéaHoro naTerpaia no Gopmyne Herotona-Jleionuna.

[TpumeHeHHne UHTETpaa Al HAXOXKACHUS TUIOMAIeH MIOCKUX GUTyp U 00bEMOB Fr€OMETPUUYECKHX TEJ.

ITpumepsr pemeHuit aud@epeHnranbHbIX ypaBHEHUH. MaTeMaTHuecKkoe MOJCIUPOBAHHE pPEaJbHBIX MPOLECCOB € MOMOLIBI0 Au(p(epeHIHaIbHBIX
YPaBHEHHUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI YHEBHOI'O KYPCA «AJI'EBPA H HAYAJIA
MATEMATHYECKOI'O AHAJIM3A» (YIVIYBJIEHHBIN YPOBEHB) HA YPOBHE CPEJHEI'O OBLIETI'O OBPA3OBAHUA

INPEAMETHBIE PE3YJIbTATbBI

K konmy o0yuenust 10 kiacce 00y4aromuiics MOMyduT CIEAYIOMINE PEIMETHBIE PE3YIbTAThI M0 OTAEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTo Kypca
«Anrebpa 1 Hauana MaTEMaTUYECKOTO aHAJIN3a»:

Yucsia ¥ BBIYMCJIEHUS:
- CBOOOJHO ONEpUPOBaTh IMOHATUAMHU: DPALMOHAIBHOE YHUCIO, OECKOHEYHAs IepuoauYecKas IpoOb, MPOLEHTHI, HpPpalMOHAIBbHOE YMCIO, MHOXECTBa
paMOHATIBHBIX U ICHCTBUTEIBHBIX YHCEN, MOIYIb JEHCTBUTEILHOTO YHCIA;
- IPUMEHATH JPOOU U MPOLEHTHI JUIsl peleHHsI IPUKIIAAHBIX 33134 U3 pa3IMYHbIX OTpacieil 3HaHUl U peanbHOH KU3HY;
- MPUMEHSTH MPUOTMKEHHBIC BEIYUCIICHHS, TPABUIIa OKPYTIICHHS, IPUKUIKY U OLIEHKY Pe3yJIbTaTa BHIYMCICHUN;
- CBOOOJTHO OIEPUPOBATH MOHATHEM: CTENEHb C IEJbIM IOKa3aTeleM, MCI0JIb30BaTh MOIXOASNIYI0 (POPMY 3alUCH JEHCTBUTENBHBIX YUCEN JUIS pelleHus
MPAKTUYECKUX 33/1a4 U IPEACTABICHNUS JaHHBIX;
- CBOOO/THO OIIEPUPOBATH MOHATHEM: apU(METHUECKUI KOPEHb HATypaIbHOI CTENeHH;
- CBOOO/THO OTIEPUPOBATH MIOHATHEM: CTETIEHb C PAllMOHATIBHBIM ITOKA3aTeIeM;
- CBOOO/THO OIIEPUPOBATH MOHATUAMU: JIOTapu(PM YHcia, AeCATUUHBIE U HaTypallbHbIE JIOrapu(MBI;
- CBOOOJTHO OTIEPUPOBATH MOHATHIMHU: CHHYC, KOCHHYC, TAHTEHC, KOTAHT€HC YHUCIIOBOTO apTyMEHTAa,
- OIEpPUPOBATH MOHATHIMU: APKCUHYC, APKKOCHHYC U aPKTAHT'€HC YHUCIOBOTO apryMEHTA.

YpaBHeHHUSs] H HEPABEHCTBA:
- CBOOOJTHO ONEpUpOBaTh MOHATUSAMHU: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO, PABHOCHJIbHBIC YpPaBHEHHs W YpaBHEHUS-CIIEACTBUS, PaBHOCHIbHBIE
HEpPaBEHCTBA,
- NPUMEHSTH Pa3InYHbIE METO/Ibl PELICHUS PALMOHANBHBIX U IPOOHO-pAlIMOHANIBHBIX YPABHEHUH, IPUMEHSTh METO HHTEPBAJIOB JIJIs peIlICHHs] HEPABEHCTB;
- CBOOOJTHO OTIEPHPOBATH MOHATUSIMI: MHOTOYICH OT OJIHOM IMepeMEeHHON, MHOTOWICH C IEIBIMA KOA(PPHUIIMEHTAMH, KOPHU MHOTOYJICHA, IPUMEHATH JCTICHHE
MHOT'O4JIEHa Ha MHOTOYJIEH C OCTaTKOM, Teopemy be3y u Teopemy Buera 11t perienus 3a1ad;
- CBOOOJTHO OTIEpUPOBATh TOHSATHIMH: CHCTEMA JIMHEHHBIX YpaBHEHHH, MaTPHIIA, OTIPEIEITUTEb MATPHIIBI 2X2 U €ro TeOMETPUIECKUN CMBICI, HCITOJIh30BATh
CBOWCTBA OTPENENUTENsl 2X2 Il BBIYUCIICHUS €r0 3HAYCHUS, IPUMEHSATH ONPEIEIUTENHN TS PEIICHHsI CHCTEMBI JIMHEHHBIX YpaBHEHHA, MOJICIUPOBATh PEabHbIC
CUTyallud C TOMOIIBIO CHUCTEMBbI JIMHEHHBIX YpPaBHEHHUI, MCCIEIOBATh IMOCTPOEHHBIE MOJENU C MOMOINBI0O MAaTPULl U OMpeAeTHUTENeH, MHTEPHPEeTHPOBAThH
ITOJIYYEHHBIN pe3yJIbTaT;
- UCTOJIb30BaTh CBOMCTBA JIEMCTBUI C KOPHAMH JIJIsl IpeoOpa30oBaHusl BEIPaKEHUI;
- BBITTOJTHATH MPEOOPA30BAHMSI YHCIIOBBIX BBHIPAXKEHUH, COJIEPKAIINX CTETIEHH C PAllMOHATBHBIM ITOKa3aTelIeM;
- MCIOJIb30BaTh CBOMCTBA JOTapu(pMOB AJIsl MPeoOpa3oBaHUs JOorapu(pMUUIECKUX BbIPAKECHUH;
- CBOOOJHO ONEpUPOBaTh MOHATUSAMM: HPPALMOHAIbHbBIC, IOKa3aTeJbHbIE M JIOrapu(PMUUYECKHE YPAaBHEHUS, HAXOAUThb HUX PEIHIEHUS C IOMOIIbBIO
PaBHOCHIIBHBIX TIEPEXO0/I0B MJIM OCYILECTBIISAS POBEPKY KOPHEH;



- MIPUMEHSITh OCHOBHBIE TPUTOHOMETpUUECKHE (POPMYIIbI sl IPeoOpa3oBaHUsl TPUTOHOMETPUYECKUX BBIPAXKECHUN;
- CBOOOJTHO OIEpPHPOBATH TOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, IPHUMEHSATh HEOOXOAUMbIE (OPMYNBI JUIS pEIICHHs OCHOBHBIX THIIOB
TPUTOHOMETPUUECKHUX ypaBHEHUI;
- MO/JICJIMPOBATh PeabHbIE CUTYallMU Ha S3bIKE alreOpbl, COCTABIIATh BBIPAKEHHS, YPaBHEHHI, HEPABEHCTBA 10 YCIOBHUIO 3a/la4u, UCCIIEI0BATh MIOCTPOCHHBIE
MOJIEJIM C UCIIOJIb30BAHMEM arrmapaTa anreOpbl.
DOyHKIUH U TPa@UKH:
- CBOOOJIHO ONEPUPOBATH MOHATUAMU: (PYHKIHMS, COCOOBI 3amaHus (DYHKIMH, B3aMMHO OOpaTHbIC (PYHKIIMH, KOMMO3ULUA (YHKIHH, rpaduk QyHKIHH,
BBITIOJIHATH 3JIEMEHTapHbIe TpeoOpa3oBanus TpaguKoB (HyHKIIHIA;
- CBOOO/IHO ONEPUPOBATH MOHATUSAMU: 00JACTh OMPEENICHUS U MHOXKECTBO 3HAUYECHUHN (PYHKIMH, HYTU (QYHKIHH, IPOMEXKYTKH 3HAKOTIOCTOSIHCTBA;
- CBOOOJHO ONEpPHPOBATH MOHATUSAMH: YETHBIE M HEYETHBIC (DYHKIHMH, MEpUOIUYecKrne (YHKIHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MaKCHMYMBI U
MUHUMYMBI (YHKITMH, HaWOOJIbIIIee U HAaMEHbIIIee 3HaUeHUEe (DYHKIIUU Ha IPOMEKYTKE;
- CBOOOJTHO OIEPUPOBATH MOHATHUAMU: CTENICHHAS (YHKLHUS C HATYPaJbHBIM U IIENBIM TOKa3aTeneM, rpaduk CTeneHHOW (GYHKINU C HATYPalIbHBIM U IIEJIBIM
nokasaresnem, rpaduk KopHs N-0if cTeneHu Kak GyHKIUU OOpPaTHOM CTENEHU C HaTypalbHBIM MOKA3aTEeNIeM;
- OIIEPHUPOBATH MOHATHIMU: JINHEHHASA, KBaApaTHIHAas U APOOHO-THHEHHAs (PyHKIMH, BBITOIHATH SJIEMEHTAPHOE MCCIIeI0OBAHNE U TOCTPOEHHUE UX IPaUKOB;
- CBOOOJTHO ONEpUPOBATh MOHATUSAMU: MOKa3aTelbHas W JorapupmMuueckas (YHKLIUHU, UX CBOWCTBA U rpadUKH, MCIOIB30BaTh MX TIpa(UKH A perieHHs
YPaBHEHU;
- CBOOO/THO OIIEPUPOBATH MOHATUAMHU: TPUTOHOMETPUUECKAsi OKPY>KHOCTh, ONPEEICHNE TPUTOHOMETPUYECKUX (PYHKIUI YMCIIOBOTO apryMEHTa;
- WCTIOJI30BaTh TpaduKu HYHKIHIA TS HCCIIETOBAHMS TPOLIECCOB U 3aBUCUMOCTEH NIPU PEIIeHUH 33/1a4 U3 JPYTUX YIeOHBIX MPEJMETOB M pPealbHOM JKU3HH,
BbIpaXaTh (JOPMYJIaMHU 3aBUCUMOCTH MEX]y BETMUYMHAMU;
Hayana maTeMaTH4eCKOro aHajIn3a:
- CBOOOJTHO ONEPHPOBATh MOHATUAMU: apUPMETHUYECKas U TeOMeTpHUecKasi Mporpeccusi, 0eCKOHeYHO yObIBaoIasi TeoMeTpuUecKas porpeccHst, TMHEHHBIA U
AKCTIOHEHIMATIBHBIN POCT, (hopMysia CI0KHBIX MIPOIIEHTOB, UMETH MPECTABICHHE O KOHCTAHTE,
- HCIOJIb30BaTh MPOTPECCUH [T PELICHUS PealbHbIX 3a7a4 MPUKIAJHOTO XapaKTepa;
- CBOOOJTHO OTIEpUPOBATh TOHSATHIMH: TTIOCIEI0BATEIBHOCTD, CIOCOOBI 33/IaHNUs MTOCIIEI0BATEILHOCTEW, MOHOTOHHBIC W OTPAaHMYEHHBIE TIOCIIEIOBATEIEHOCTH,
MIOHUMATh OCHOBBI 3apOXK/ICHHUS MAaTEMAaTUYECKOTO aHAIM3a KaK aHaln3a OECKOHEUHO MaJbIX;
- cBOOO/IHO ONEPUPOBATH MOHATUSAMU: HEMPEPBIBHBIE PYHKIIMH, TOUKH pa3pbiBa rpaduka GyHKIHH, ACUMITOTHI rpaduka GyHKIHHY;
- CBOOOJTHO OTIEpPHPOBATH MOHATHEM: (YHKIIWSI, HETIPEPBIBHAS HA OTPE3Ke, MPUMEHSATh CBOWCTBA HEMPEPHIBHBIX (DYHKIUI [T pEelICHNUs 3a1ay;
- CBOOOJTHO ONIEPUPOBATH MOHATHAMU: TIepBasi U BTOpasi MPOU3BOIHBIE (PYHKIINH, KacaTeabHast K rpaduky QyHKINY,
- BBIYUCIISATH TIPOU3BOIHBIE CYMMBI, TPOU3BEICHHUSI, YACTHOTO M KOMITO3UITUH IBYX (DYHKIMH, 3HATH MIPOU3BOIHBIE SJIEMEHTAPHBIX (DYHKITHIA;
- UCIOJIb30BATh T€OMETPUUYECKHUI U (PU3UUECKUI CMBICT MPOU3BOJHOM /IS peILICHHs 3a/1a4.
MHoxkecTBa M JIOTHKA:
- CBOOOJTHO ONIEPUPOBATH MOHATUAMU: MHOXKECTBO, OTIEpPALU HaJl MHOKECTBAMH;
- HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH armapar Jyisi OMUCaHUsl peabHbBIX MPOLIECCOB U SBJICHUH, PU PELUICHUH 3a/1a4 U3 IPYTUX YyUeOHBIX MPEIMETOB;



- CBOOOJIHO ONEpUPOBATh MOHATUAMU: ONpEAEICHHUE, TEOPEMA, ypaBHEHHE-CIIEACTBUE, CBOWCTBO MaTeMaTHYECKOI0 00BEKTa, 10Ka3aTeIbCTBO, PABHOCHIIbHBIE
YpaBHEHHUS U HEPABEHCTBA.

K xoniy o6ydenus B11 kiacceo0yqaromuiicss MOIY4UT CIEAYIOUINE MPEAMETHBIE PE3YJIbTaThl M0 OTACIBHBIM TeMaM padoueil mporpaMMel yaeOHOTO Kypca
«Anredpa ¥ Hayara MaTEMaTUYECKOT0 aHAJIN3A»:

Yucna ¥ BbIYMCICHUSA:
- CBOOOJIHO OIEPUPOBATH MOHATUAMHU: HATYPAIBbHOE U II€JI0€ YMCIIO0, MHOXKECTBA HATYPAJIbHBIX U LIEJIBIX YMCEN, UCIOIb30BaTh MPU3HAKU JIEIUMOCTH LIENbIX
yucen, HOJl u HOK HaTypaibHbIX yKcen AJis peleHus 3a1a4, IpUMEHATh alropuT™ EBkinnna;
- CBOOO/THO OIIEPUPOBATH MOHATHEM OCTaTKa 110 MOAYJIIO, 3alIUChIBATh HATypaJbHbIE YMCIIA B PA3JIMUYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;
- CBOOOJHO OIEPUPOBATH MOHITUSMHU: KOMIUIEKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX YHCEN, MPEJCTABIATh KOMIUIEKCHBIC YMCIIA B alreOpanyecKod u
TPUTOHOMETPHUUYECKON (hopMe, BBIIOJIHATH apU(METHUECKHUE ONIEPALUU C HUMH U M300paXkaTh Ha KOOPAMHATHOMN TJIOCKOCTH.

YpaBHeHus1 M HepaBeHCTBA:
- CBOOOJHO OIEPUPOBATh MOHATHSAMU: HPPALMOHAIbHBIC, IOKa3aTelIbHble W JIorapu(MUUYECKHe HEpaBEHCTBA, HAXOJUTh HUX PELIEHHUS C IOMOIIbIO
PaBHOCHUJIBHBIX IIEPEXO/IOB;
- OCYILLECTBIISATH OTOOP KOPHEH NMpH pelieHNH TPUTOHOMETPUUIECKOTO YPABHEHUS;
- CBOOO/ZIHO ONEpUpOBaTh MOHITHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, NIPHUMEHATH HEOOXOoAUMbIE (OPMYJbl JJis PpEHIeHUsT OCHOBHBIX THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;
- CBOOO/IHO OIEpPUPOBATh MOHATHSAMHU: CHCTEMa M COBOKYIHOCTh YPABHEHMH W HEPAaBEHCTB, PAaBHOCHJIbHBIE CHUCTEMbl U CHCTEMBI-CIEACTBHS, HAXOIUTh
pEeLeHHs CUCTEMbI U COBOKYITHOCTEH pallMOHAJIbHBIX, HPPALIMOHAIBHBIX, TOKAa3aTeIbHBIX U JIOTapU(IMUUECKUX YpPaBHEHHUH U HEPABEHCTB;
- pelaTh panuoHaIbHble, HPPALMOHANIBHBIE, I0Ka3aTeIbHbIE, JOrapuPMUUECKUE U TPUTOHOMETPUYECKHE YPaBHEHHS U HEPABEHCTBA, COAEpKaIIUe MOIAYIH U
IapaMeTpbl;
- MIPUMEHSTH rpaduuecKkre METOIbI Ul PeIlieHUs] ypaBHEHUH U HEPABEHCTB, a TAKXKe 3aau C MapaMeTpaMu;
- MO/JICJINPOBATh pPealIbHbIE CUTYAIIMH Ha A3bIKE AJIreOpbl, COCTABIATh BBIPAKEHHsI, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBI 110 YCIIOBHIO 337a4H, UCCIIEJOBATh
MIOCTPOEHHBIE MOJIEJIN C HCIOIb30BaHUEM alllapara airedpbl, HHTEPIPETUPOBAThH MOTYyUYEHHBINH pe3ysIbTar.

DyHKIUH U TPaQUKH:
- CTPOUTH IpaQUKU KOMIO3UIMU (PYHKIIUHN C ITOMOIIBIO 3JIEMEHTAPHOTO UCCIIEIOBAaHUS U CBOWCTB KOMIO3UIIUH IBYX (DYHKIIMIA;
- CTPOUTH F'€OMETPUUECKHE 00pa3bl ypaBHEHHI U HEPABEHCTB HA KOOPAMHATHOM MJIOCKOCTH;
- CBOOO/THO ONIEPUPOBATH MOHATHIMHU: TpaUKU TPUTOHOMETPHUECKUX (DYHKIIUM;
- MPUMEHSTh PYHKUIUU AJI1 MOJIETUPOBAHUS U HCCIIEI0OBAaHUS pealbHBIX MPOILIECCOB.

Havana maTeMaTH4eCKOro aHaJIM3a:
- MCIOJIb30BaTh POU3BOIHYIO I UCCIIEI0OBaHUS (PYHKIIMM Ha MOHOTOHHOCTb U SKCTPEMYMBI;
- HaXOJUTh HanOoJIbllIee U HAaMMEHbIIIee 3HAaUCHUs (PYHKIIMH HEPEPHIBHOW Ha OTPE3KE;
- HCII0JIb30BATh MTPOU3BOIHYIO ISl HAXOXKACHHS HAMITYUIIETr0 PEUICHHs B IPUKIIAIHBIX, B TOM YHMCIIE COLMAIIBHO-DKOHOMMYECKHUX, 3a1a4ax, s ONpeAcIcHUs
CKOpPOCTH M YCKOPEHHUs IpoIiecca, 3aJaHHOTO (POPMYJIION WiiH rpadukom;



- CBOOO/IHO OTIEpPUPOBATh NOHATHAMU: IIEPBOOOpa3Hast, ONpPEACIEHHBII HHTErpall, HAXOAUTH NIEPBOOOPA3HBIEC HIEMEHTAPHBIX (QYHKIIUH U BBIYACIATH HHTErPall
no hopmyne Hetorona-Jleitbuuna;

- HAaXOJHTh TUIOMIAJN TUIOCKUX (DUTYP U 00BEMBI TEJ C IIOMOIIBIO HHTETPANa;

- UMETh MPEJCTABICHUE O MAaTEMAaTHUYECKOM MOJICIIMPOBAHUY Ha TIPUMEPE COCTABICHUS TU(PepeHIINaTbHBIX YPaBHEHUH;

- penaTh NPUKJIAAHBIC 33/1a4H, B TOM YHCJIE COLUATBHO-YKOHOMHYECKOTO U (PU3NIECKOro XapaKkTepa, CPeACTBAMH MaTEMaTHIECKOT0 aHaIn3a.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne HanmenoBanue pa3zneinoB 1 TeEM IPOrpamMMel KonnuecTBo yacos OnexTpoHHbIe (IIPPOBHIE)
n/n Beero| Konrponbneie | Ilpaktuueckue 06pasoBaTebHbIC PeCypChI
paboThl paboThI
1 |MHOXeCTBO AEHCTBUTEIBHBIX YHCEI. MHOIOYICHBI. 30 2 https://lesson.academy-
PanronanbHbie ypaBHeHHS U HepaBeHCTBA. CHCTEMBI content.myschool.edu.ru/02.5/10
JIMHENHBIX YpaBHEHUN
2 | ®yskuuu u rpaduku. CreneHHas GYHKIHS C HETbIM 11 1 https://lesson.academy-
nokasaresieM content.myschool.edu.ru/02.5/10
3 |Apudmernueckuii KopeHs N-0i creneHu. MppanmoHanbHbIe 11 1 https://lesson.academy-
ypaBHCHHS content.myschool.edu.ru/02.5/10
4 |TlokazatenbHas GyHkIus. [TokazaTenbHbIe YpaBHEHUS 11 1 https://lesson.academy-
content.myschool.edu.ru/02.5/10
5 |Jlorapudmuueckas pynkums. Jlorapudmudeckue ypaBHEHHs 15 1 https://lesson.academy-
content.myschool.edu.ru/02.5/10
6 |TpuroHomerpuyeckue BHIPRKEHUS U YPaBHEHUS 39 1 https://lesson.academy-
content.myschool.edu.ru/02.5/10
7  |HenpepoiBabie Gpyukiuu. [IponsBoanas 12 1 https://lesson.academy-
content.myschool.edu.ru/02.5/10
8 |IlocnemoBaTenbHOCTH U IPOTPECCUU 4 https://lesson.academy-
content.myschool.edu.ru/02.5/10
9 |I[ToBTOpenue, 0600IIEHNE, CHCTEMATH3AIMS 3HAHUI 3 1 https://lesson.academy-
content.myschool.edu.ru/02.5/10
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 9 0




11 KJIACC

Ne HaumeHnoBanue pa3ziesioB U TeM IpOrpaMMbl KommuecTBo yacos DnexTpoHHbIE (IUPPOBEIC)
n/n Beero| Kontponbnbie | Ilpaktuueckue 06pasoBaTebHbIE PeCypChl
paboThl paboThl
1  |HccnenoBanue GyHKIUI ¢ TOMOIIBIO IIPOM3BOIHOM 24 2 https://lesson.academy-
content.myschool.edu.ru/02.5/11
2  |IlepBooOpa3sHast 1 HHTErpa 12 1 https://lesson.academy-
content.myschool.edu.ru/02.5/11
3 |I'paduku TpUrOHOMETPUUCCKUX (PYHKITHI. 14 1 https://lesson.academy-
TpuroHoMeTpuyeckre HepaBEHCTBA content.myschool.edu.ru/02.5/11
4 |HppaunoHaiabHbIE, TOKA3aTeIbHBIC U JIOrapu(pMHUUECKHE 24 1 https://lesson.academy-
HEpaBEHCTBA content.myschool.edu.ru/02.5/11
5 |KomruiekcHbie yncia 10 1 https://lesson.academy-
content.myschool.edu.ru/02.5/11
6 |HarypaubHble U 1eTbIC YKCIA 10 1 https://lesson.academy-
content.myschool.edu.ru/02.5/11
7 |CucTeMBbl paliOHaIbHBIX, HPPAIIMOHAIBHBIX 12 1 https://lesson.academy-
MIOKa3aTeIbHBIX U JIOTapu()MHUSCKUX YPaBHCHUIT content.myschool.edu.ru/02.5/11
8  [3amaum ¢ mapameTpamu 16 1 https://lesson.academy-
content.myschool.edu.ru/02.5/11
9 |lloBTOpeHue, 06001IIeHUE, CUCTEMATH3AIUS 3HAHUHT 14 https://lesson.academy-
content.myschool.edu.ru/02.5/11
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 9 0




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC
Kon
NPOBEPSIEMOr0 IIpoBepsiemble MpeAMeTHbBIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI 00pa30BaTe/ILHON MPOrpaMMbl CpelHero 001ero o0pa3zoBaHus
pe3yJabTara
1 Urcna 1 BBIYUCIICHUS
1.1 OnepupoBaTh NOHITHIMU: PAIIMOHAIILHOE U ICUCTBUTEIHHOE YHCII0, OOBIKHOBEHHAS U ACCATUYHAS IPOOb, MPOIICHTHI
1.2 BrinonusaTe apudmernyeckue onepanmu ¢ paliMOHAIBHBIMHU U TIEHCTBUTEIbHBIMH YHCIIaAMU
1.3 BeImonHATh npuOImKEHHBIE BBIYUCICHHUS, HCIIONIB3YS MPABHIIa OKPYTIICHUS, eNIaTh MPUKUIKY M OIICHKY Pe3yJIbTaTa BEIYUCICHUHN
14 OmnepupoBarh MOHATUSAMH: CTENEHb C LEJNBIM IOKa3aTeleM, CTaHAapTHas (opMa 3amucH JEHCTBUTEILHOTO YHUCIA, KOPEHb HATYPaJbHON
CTENEeHHU; UCII0JIb30BATh MOAXOAITYI0 (HOPMY 3allKCH ACHCTBUTEIBHBIX YHCEN JUIsSl PEIICHUs MPAKTUUECKHUX 3a]1a4 U MPEJICTAaBICHUS JaHHBIX
15 OmnepupoBarh MOHATHAMHU: CHHYC, KOCHHYC W TaHT€HC NMPOM3BOJILHOTO YTJIa; UCIOJB30BATh 3alUCh MPOM3BOJIBHOTO yIiia uepe3 oOpaTHBIE
TPUTOHOMETpHYECKHe (DYHKINUU
2 YpaBHEHMsI U HEPABEHCTBA
21 OnepupoBaTh MOHATUSAMH: TOXKJECTBO, YypaBHEHHE, HEPaBEHCTBO, L€J0€, palMOHAIbHOE, HMPpPALMOHAIbHOE YPAaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPHUYECKOE YPABHEHUE
2.2 BeinonHaTe npeoOpa3oBaHusi TPUTOHOMETPHUUYECKUX BBIPRXKEHUH U pelaTh TPUTOHOMETPUYECKHE YPAaBHEHMSI
23 BeimonsaTe npe06pasoBaanv{ IENTBIX, PAlMOHATBHBIX M UPPAIMOHAIFHBIX BBIPAKEHUH W pelIaTh OCHOBHBIC THITHI IEJIBIX, PAIMOHATIBHBIX
MppalMoOHAIbHBIX YPaBHEHHH U HEPaBEHCTB
2.4 ITpuMeHsTh ypaBHEHMsI 1 HEpAaBEHCTBA JJIsl pEIIEHUs] MaTeMaTUYeCKHX 33/1a4 U 3aJ1a4u M3 pa3IMyuHbIX 00JacTell HAyKU M peajbHOM KU3HU
25 MopenupoBaTh peajbHBIE CUTyallUd Ha S3bIKE anreOpbl, COCTABIATh BBIPAKEHUS, ypaBHEHHS, HEPABEHCTBA II0 YCIOBHUIO 3a/layH,
MCCIIEI0BATh MOCTPOEHHBIE MOJIEH C MCIIOJIb30BAaHUEM anmapaTa ainreopsl
3 DyHKIMH 1 TpaQuKH
31 OnepupoBaTh MOHATUAMHU: (YHKLHS, CHOCOOBI 3aJaHUs (YHKLIUHU, OOJACTb OMpEAETCHHS U MHOXKECTBO 3HAaueHUH (QYyHKUWHU, Tpadux
(GyHKIIH, B3aUMHO 00paTHbIE QYHKINH
3.2 OnepupoBaTh NOHATUSMH: YETHOCTh M HEYETHOCTh (DYHKIIUHU, HYJIU (QYHKIIUHU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Vcnonp3oBate rpaduky QYHKIWIA I pelIeHNs] ypaBHEHUH
3.4 CTtpouTb 1 UnTaTh rpaduKu JMHEHHON QyHKIMM, KBaApaTUUHON (YHKIIMHU, CTENEHHON (DYHKIMHM C 11eJIbIM ITOoKa3aTeIeM
35 Hcnonb3oBate rpaduku GYHKIUN A7 MCCIEIOBAHUS MPOIECCOB M 3aBUCUMOCTEH MpHU PELICHUHU 3a7ay U3 APYruX y4yeOHBIX MPEIMETOB U
peasIbHOM JKHU3HH, BBIpaXKaTh (OpMyIaMH 3aBUCUMOCTH MEX]1y BEIMYMHAMHU
4 Hauana MmaTeMaTH4ecKoro aHajimza
4.1 OnepupoBath NOHATUSIMU: TOCJIEI0BATEIILHOCTD, apupMETHUECKas U TEOMETpUYECKasi MPOrpeccuu
4.2 OmnepupoBaTh HOHATHAMU: OECKOHEYHO YOBIBAIOIIAs TeOMEeTpUYecKas NpOrpeccusi, CyMMa OECKOHEYHO YOBIBAaIOIIEH TIeOMETpHYECKOM




IPOrPeccuu

4.3 3ajaBaTh MOCJIEOBATEIHLHOCTH PA3JIMYHBIMU CLIOCOOAMU
4.4 Hcnosb30BaTh CBOMCTBA MTOCIE0BATEIBHOCTEN U IPOIPECCU ISl pELICHMs] PEAJIbHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa
3) MHo’xecTBa 1 JIOTHKa
5.1 OrnepupoBaTh NOHITHSIMU: MHOYKECTBO, ONIEpaIlMi HaJl MHOXKECTBAMHU
59 Hcnonb30BaTh TEOPETHKO-MHOKECTBEHHBIM amnmapar Uil ONMCaHWS PEaJIbHBIX IIPOLECCOB U SIBJICHUM, IPU PELICHMH 3a7ad U3 APYrux
y4eOHBIX IPEIMETOB
5.3 OnepupoBarh NOHATUSIMU: OIIPENEICHHUE, TEOPEMA, CIEICTBUE, 10KA3ATEIbCTBO
11 KJIACC
Koxn
NpoBEpPsieMOro IIpoBepsiemble IpeaMeTHBIEC Pe3yJIbTATHI OCBOCHHSI OCHOBHOI 00pa30BaTeJIbHOM IPOrpaMMBbl CPeAHEro 001ero 00pa3oBaHus
pe3yJbTara
1 Yucna ¥ BBIYUCIICHUS
11 OnepupoBaTh MOHATUSIMU: HAaTypalbHOE, 1I€JI0€ YHCIIO; UCIIOIb30BaTh MIPU3HAKU JIETUMOCTH IEJIbIX YHCEN, Pa3ioXKEeHHE YKcia Ha MPOCThIe
MHOKHTENH JUIsl pEIICHUs 3314
1.2 OnepupoBarh NOHATHEM: CTENIEHD C PAIMOHAIBHBIM NIOKA3aTENEM
1.3 OnepupoBath NOHATHAMHU: JIOTapU(PM Uncia, JECITUUHbIE U HaTypallbHbIE JJOrapu(pMbl
2 YpaBHEHMsI U HEPABEHCTBA
21 [IpumeHsTh CBOMCTBA CTEMEHM JUIS npeo6pa303aHv1/m BBIPQKEHUI, ONepUpOBaTh MOHATUSMU: NOKAa3aTEIbHOE YpaBHEHUE M HEPAaBEHCTBO;
pelaTbh OCHOBHBIE TUIIBI I0KA3aTEIbHBIX YPABHEHHUI U HEPABEHCTB
99 BoeinonHATe mpeoOpa3oBaHUs BBIPAXKEHUN, COJAEpXKALIMX Jorapu@Mbl; ONEpUpPOBaTh MOHATHAMH: JIOTApU(PMUUYECKOE YypaBHEHUE W
HEPaBEHCTBO; PEIaTh OCHOBHbIE TUIIBI JIOTapU()MUIECKUX YPaBHEHUI U HEPABEHCTB
2.3 HaxoauTh perienus npocTeHmux TPUroHOMETPUYECKUX HEPABEHCTB
24 OnepupoBarh NOHATHSMHU: CHCTEMA JIMHEWHBIX YpAaBHEHUN M €€ pEelIeHUE; HUCIIOIb30BATh CUCTEMY JMHEHWHBIX YPAaBHEHHUH Ul PELICHUs
ITPaKTUYECKUX 3a7a4
2.5 Haxonute penenust IpoCTENINX CUCTEM M COBOKYITHOCTEH PallMOHAIBHBIX YPAaBHEHUH W HEPABEHCTB
26 MonenupoBaTh pealbHbIe CUTYaIlMH Ha SI3bIKe alreOpbl, COCTABIATh BBIPAXKEHUS, YPABHEHNUS, HEPABEHCTBA M CHCTEMBI 110 YCIIOBHUIO 3a/1a4H,
HCCIIEIOBATh MOCTPOCHHBIE MOJIENIN C UCIOJIb30BAaHUEM alIapaTa anreopsl
3 OyHKIMH U TpaduKh
31 OmnepupoBaTh NOHATUAMU: NEpUoaUYecKas GYHKLUSA, TPOMEKXYTKH MOHOTOHHOCTH (DYHKIIMH, TOUYKH SKCTpeMyMa (QyHKIMH, HanOoblIee U
HaMMEHbIIee 3HaYeHUs] QYHKIIMU Ha IPOMEXKYTKE; UCIIOIb30BaTh UX JUIsl HCCIICAOBAaHUS (PYHKINH, 3aJaHHOH rpadukom
32 OnepupoBaTh MNOHATUAMU: TpadUKU IOKa3aTelIbHOH, JOrapu(MUYECKO M TPUTOHOMETPUUECKUX (QYHKUUH; u300paxarb HX Ha

KOOPJAMHATHOM IIJIOCKOCTH M MCIIOJIb30BATh ISl PEILICHUs YPABHEHUN U HEPABEHCTB




I/I306pa)KaTB Ha KOOp,Z[PIHﬂTHOﬁ IIJIOCKOCTHU l"pa(bI/IKI/I JIMHEHHBIX ypaBHeHI/Iﬁ U HCIIOJIB30BAaTh HX JIA PCHICHUA CHCTEMBI JIMHEHHBIX

3.3 .
ypaBHEHUI

3.4 Vcnonb3oBath rpaduku GyHKUIMN I MCCIIETOBaHMS MPOLIECCOB M 3aBUCUMOCTEN U3 APYTrUX YUeOHBIX JUCIMILTUH

4 Hauana maremaTn4eckoro aHanmsa

41 Ol'IepI/IpOBaTE) HNOHSTUSAMU: HENpepbiBHAsA (QYHKIUS, MPOU3BOAHAS (YHKIMH;, HCIOIb30BaTh TI'E€OMETPUYECKHH M (DU3MYECKH CMBICT
MIPOU3BOIHOM ISl pEHICHUs 3314

4.2 HaxoauTe mpon3BoIHBIE 2IeMEHTAPHBIX (DYHKITHIA, BEIYUCISTH POU3BOAHBIE CYMMBI, TPON3BEACHNUS, YACTHOTO (DYHKITHIA

43 Hcnonb30BaTh MPOU3BOAHYIO JUIS HCCIEAOBaHUA (PYHKIMM Ha MOHOTOHHOCTh M OKCTPEMYMBI, MPUMEHSTH PE3yIbTaThl MCCIEIOBAHUS K
MOCTPOSHHIO TPpahuKOB

4.4 Vcnonb30BaTh MPOM3BOIHYIO JUISl HAXOXKICHHS HAUTYYIIETO PEIIeHUs B MPUKIIAIHBIX, B TOM YHCIIE COIMAIBHO-I)KOHOMUYECKUX, 3a/1a4ax

4.5 OmnepupoBaTh NOHATUSIMH: IIEPBOOOPA3HAS U HHTErPAl; HOHUMATh T€OMETPHUIECKUHN B (PU3NIECKHIA CMBICII HHTETpaa

4.6 Haxoauts nepBooOpa3Hbie 2ieMeHTapHbIX (QYHKIUN, BEIYUCISITH HHTErpai 1o gopmysne Horotona — Jlelibuuia

4.7 Pemrate npukiagHbie 331a4H, B TOM YHCIIE COIMATIEHO-9KOHOMHYECKOTO U (PM3UYECKOTO XapaKTepa, CPEJICTBAMU MaTEMAaTHIECKOTO aHaIM3a




INPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

10 KJIACC
Kon IIpoBepsieMblii 31eMEHT COAeP/KAHUSA
1 Yucna u BIYMCICHUS
Pammonanbueie uyucna. OOBIKHOBEHHBIE M JIECATHYHBIC JpOOW, MPOIEHTHI, OSCKOHEYHbIE NEepUOJUUYEcKue ApoOu. ApupmeTnueckue
1.1 ONEpalliu C PAlUOHAIBHBIMU YHCJIaMH, NpeoOpa30oBaHMs YHCIOBBIX BblpaxeHUH. [IpuMeHeHue apoOGel M NPOLEHTOB ISl pELICHHS
IIPUKJIAJHBIX 33/1a4 U3 Pa3JIUYHBIX OTPACIIECH 3HAHUN U PEAIbHOW KU3HH
19 JlelicTBUTENbHBIE 4YKCia. PanyoHanbHble W HppalMOHAIbHBIE 4YMCIa. ApU(MeTHYecKue olepaluu ¢ JICHCTBUTENBHBIMU YHCIAMHU.
' [TpuGnmxEHHbBIC BEIYMCIICHUS, TPABHUIIA OKPYTIICHHS, TPUKH/IKA M OIICHKA PE3yJIbTaTa BEIYMCICHUIN
13 CT?HGHB ¢ uenbM mnokazareneMm. CrannmaptHas (opma 3amucu JAeHCTBUTENbHOrO uucia. Mcnonp3oBaHue moaxonsduield (GpopMbl 3amucu
JEHUCTBUTENBHBIX YUCEN JUIsl pEHICHUs] IPAKTUUYECKHUX 33]1a4 U IPEJICTABICHUS JaHHBIX
1.4 Apudmernueckuii KOpeHb HATYpaJIbHOU cTeneHu. J{eHcTBHs ¢ apuMETHIECKIMH KOPHSIMHU HATypaJIbHOM CTETIEHU
1.5 CuHyc, KOCHHYC M TAaHT'€HC YUCIIOBOI'O apryMeHTa. APKCHHYC, apKKOCHHYC, apKTAaHI'€HC YHCIOBOI'0 apryMeHTa
2 YpaBHEHMsI U HEPABEHCTBA
2.1 ToxaecTBa U TOXKAECTBEHHBIE MPeoOpa3oBaHUs
2.2 [IpeoOpa3oBaHre TPUTOHOMETPUYECKUX BbIpaskeHUH. OCHOBHBIE TPUTOHOMETpHUYECKHE (YOPMYJIIbI
2.3 YpaBHeHME, KOpEHb ypaBHEeHUs. HepaBeHCTBO, pelieHre HepaBeHCcTBa. MeTo1 MHTEPBAJIOB
2.4 Penienue nenbx U IpoOHO-pAlIMOHAIBHBIX YPaBHEHHUH U HEPaBEHCTB
2.5 Pemrenne nppalimoOHaNIbHBIX YPaBHEHUN U HEPABEHCTB
2.6 Pemenne TpUroHOMETpUYECKUX ypaBHEHUI
2.7 [IpumeHeHne ypaBHEHUN U HEPABEHCTB K PEIIEHUI0 MaTeMaTUYECKUX 3aJa4 U 3a7a4 U3 pa3INuHbIX 00JacTel HayKu U pealbHOM )KU3HU
3 OyHKIMH U TpaduKh
3.1 Oynkuus, cnocods! 3aganus pyHkiun. ['paduk pynknuu. Bzanmuo oOpatHble QyHKIMH
3.2 O6sacTh onpenenaeHusl 1 MHOXKecTBO 3HaueHni pyHkuuu. Hynmu dynkuuu. [pomexyTku 3HakonoctossHcTBa. YETHBIE M HEUETHBIE DYHKIIMU
3.3 CrenenHast GyHKIUS C HATYpaJIbHBIM M IEJIbIM Moka3aTeneM. E€ cBoiicTBa u rpaguk. CBoiicTBa M rpaduk KOpHs N-0if creneHu
3.4 Tpuronomerpryeckasi OKpy>KHOCTb, OIIPEJIEIICHHE TPUTOHOMETPUUYECKUX (QYHKIIMHA YHCIOBOTO apryMeHTa
4 Hayana maTemMaTnyeckoro aHaamsa
4.1 [TocnegoBarenbHOCTH, CIOCOOBI 3aJaHUS MTOCJIEJOBaTEIbHOCTEH. MOHOTOHHBIE TOCIIEJOBATEILHOCTH
Apudmernueckas u reomeTpuueckas nporpeccun. beckoneuno yoObiBaroas reomerpuueckas nporpeccusi. CyMmma 6eCKOHeuHO yObIBaroIei
4.2 reoMeTpuueckoi nporpeccuu. Gopmyna CIOXKHBIX IPOLEHTOB. Mcnonp30BaHHE MPOrPECCUN Ul PEIEHUs PealbHbIX 3a]ad MPHUKJIAJHOIO

Xapakrepa

MHoecTBa U JOTHKa




MHO)KGCTBO, orncpanvi HaJd MHOXCCTBaAMH. III/IanaMMBI Bﬁnepa — Benna. HpI/IMeHCHI/Ie TECOPCTUKO-MHOXKCCTBCHHOI'O aIrmapara Ijist

>1 OIMCAaHMS PeaJbHBIX MPOIIECCOB U SIBJICHUHN, PU PEIICHUH 33124 U3 APYTHX YYEOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, ClIeACTBUE, 10Ka3aTEIbCTBO
11 KJIACC
Koxa IIpoBepsieMblii 3JIeMeHT cOAepPKAHUSA
1 Yucna v BBIYUCIICHUS
1.1 Hatypanbhble u nesble yncna. [Ipu3Haku JeTuMOoCTH LeNbIX YHUCcell
1.2 CreneHsb ¢ pallnoOHAIbHBIM MTOKa3zareneM. CBOWCTBA CTENEHU
1.3 Jlorapudm ymcna. JlecaTuyHble U HaTypaIbHbIC JOTapru(MbI
2 YpaBHEHUsI U HEPABEHCTBA
2.1 IIpeoOpaszoBanue BeIpaXKEHUM, COIEPKAIIUX JOTaprUPMBbI
2.2 ITpeoOpa3oBanue BEIpKECHHN, COACPIKAIINX CTENCHH C PAIlMOHAIBHBIM TIOKA3aTeIeM
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 IToka3aTenbHblE YpaBHEHUS] U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS] 1 HEPAaBEHCTBA
2.6 CucTeMbl TMHEWHBIX YpaBHEeHUH. Perienne npukiIaaHbIX 3aa4 ¢ OMOIIBIO CUCTEMBI JIMHEHHBIX YpPaBHEHUH
2.7 CuCTeMbI 1 COBOKYITHOCTH PAllMOHAIBHBIX YPABHEHNUH M HEPABEHCTB
28 [IpuMeHeHMe ypaBHEHMH, CUCTEM M HEPABEHCTB K PELICHMIO MAaTeMAaTHYECKHUX 337ay M 3a/la4 U3 pa3IMyHbIX oOjacTell HayKu U peanbHOM
KHU3HH
3 OyHKIMH U TpaQuKH
31 Oynkius. [lepuoanyeckue ¢yHkuuu. IIpoMexyTKH MOHOTOHHOCTH (GYHKIMU. MakcuMymbl UMHHUMYMBI (yHKiuu. HaunOomnbiiee u
HaMMEHbIIIee 3HaYeHNe (QYHKITMH Ha TIPOMEXYTKE
3.2 Tpuronomerpuueckre GyHKINHU, UX CBOMCTBA U rpaduku
3.3 IToka3zarenpHas u orapudmMudeckas QyHKIIMN, HX CBOHCTBA U TpaduKu
3.4 Vcnonb3oBanue rpadukoB GyHKIMN A7 pelieHus] ypaBHEHUH U JIMHEHHBIX CUCTEM
35 Hcnonp3oBanne rpadukoB QYHKIUH TSI HCCIIEAOBAHSI MTPOIIECCOB M 3aBUCUMOCTEH, KOTOPhIE BO3HUKAIOT MPH PEIICHUH 33734 U3 IPYTUX
y4eOHBIX IPEAMETOB U PEATbHOM KU3HU
4 Havana marematndeckoro ananmnsa
4.1 HenpepriBable pyHKIIMN. MeTo1 MHTEpBAJIOB JJIsl pElIeHHs] HEPaBEHCTB
4.2 ITpousBoanas ¢pynkuuu. ['eomerprueckuii 1 GU3NIECKU CMBICI TPOU3BOIHOM
4.3 [TponzBoaHbIe 351eMeHTapHBIX QyHKIMI. DOpMYITbl HAX0XKACHHS MPOU3BOIHON CYyMMBI, TPOU3BEICHHS M YaCTHOTO (DYHKITHI
4.4 [TpuMeHeHne MPOU3BOJHON K HMCCIETOBAHUIO (DYHKIMI Ha MOHOTOHHOCTh M SKCTpeMyMbl. HaxokaeHue HauOOJbIIEro M HaMMEHBIIEro




3HaueHUs! QYHKIIMHU HAa OTPE3Ke

HpI/IMeHeHI/Ie HpOPISBOIIHOfI L HAXOXKACHHUA HAWJIYy4dIICTO PCHICHUA B MPHUKIAAHBIX 3aJadax, IJid OINpPCACIICHHA CKOPOCTH Ipouecca,

4.5 .
3aJlaHHoro opmyson wim rpaduxom
4.6 [TepBoobOpasnas. Tabnuia nepBooOpa3HBIX
4.7 WHuTerpa, ero reomeTpuyueckuii ¥ Gu3nUecKuii cMbIci. Berancnenue narerpana mo ¢popmysie Hetorona — JleiiOauima




Pabouasi nporpamma yueoHoro kypca «TEOMETPUS» (yrirybaennblii ypoBens) (10-11 kiacesi)
MHNOACHUTEJBHASA 3AIINCKA

I'eomeTpus siBisieTcss OAHUM U3 0A30BBIX KYpCOB Ha YPOBHE CpPEAHEro 00IIero oOpa3oBaHus, TaK Kak 00ecrnedyrBaeT BO3MOMXHOCTh W3YYEHMS TUCIUILINH
€CTECTBEHHO-HAyYHOW HANPaBJICHHOCTU U MPEIMETOB T'yMaHUTapHOTO HuKia. [I0CKOIbKY JOrHUecCKoe MBIIUIEHUE, (OpMUPYEeMOe IPU N3YUYEHUH 00Yy4atoUMMHUCS
MOHSATUMHBIX OCHOB I'€OMETPHH, NP JT0KA3ATEIHCTBE TEOPEM U IMOCTPOCHUM LIETIOYKU JIOTHYECKUX YTBEPXKACHUHN MPU PEIICHUH F€OMETPUUYECKUX 3a7a4d, YMEHUE
BBIJIBUTATh ¥ ONIPOBEPTaTh THIIOTE3bI HEITOCPEICTBEHHO MCIIONIB3YIOTCS MIPH PELICHUH 3a[ad €CTECTBEHHO-HAYYHOTO [TUKJIA, B YACTHOCTH (DU3MYECKHX 3a/1a4.

Llenp ocBoeHusi mporpammbl yueOHOro kypca «l'eomerpus» Ha yriyOn€HHOM ypOBHE — pPa3BUTHE WHIUBUAYAIBHBIX CIIOCOOHOCTEH OOydYaromuXcs Mpu
U3Y4EHUHU TE€OMETpPUH, KaK COCTaBIAIOLIEH mpeaMeTHoW obmactu «Marematuka ¥ UH(pOpMaTuKa» dYepe3 OOECHeueHHE BO3MOXKHOCTU INPUOOPETEHUs u
UCIOJIb30BaHUsl OoJiee TIyOOKMX T€OMETPUYECKUX 3HAHUM M JEHCTBUM, crenuUYHBIX T€OMETPHH, U HEOOXOIUMBIX IS YCHENIHOTO MpPOQeCcCHOHaIBLHOTO
00pa3oBaHMsl, CBA3aHHOTO C UCIOJIb30BAaHUEM MAaTEMAaTHKH.

[IpropuTeTHBIME 33/1a4aMH Kypca FreOMETPUH Ha YriayOJaEHHOM ypOBHE, PACIIMPSIONIMME U YCUITUBAIOIIUMU Kypc 6a30BOT0 YPOBHS, SIBISIOTCS:

- pacipeHue MpeaCTaBIeHIsI O TEOMETPUH KaK YaCTH MUPOBOW KYJIbTYPHl M (POPMHUPOBAHNE OCO3HAHUS B3aUMOCBSI3H T€OMETPHH C OKPYKAIOIIUM MHPOM;

- (dbopmMHpoOBaHKE PEACTABICHUS O MPOCTPAHCTBEHHBIX (PUTYypax Kak O BAKHEMIINX MaTEeMaTHUYECKUX MOJENX, MO3BOJISIONIUX OMMUCHIBATh U U3y4YaTh pa3Hble
SIBJIGHUSI OKPY>KAIOIIEr0 MUpa, 3HaHWE MOHATUMHOTO anmnapaTta 1o paszaeny «CrepeoMeTpus» yueOHOTro Kypca reoOMeTpUH;

- (dbopMHpOBaHNE YMEHUS BIAJETh OCHOBHBIMU MOHATUSAMH O MIPOCTPAHCTBEHHBIX (UTypax U X OCHOBHBIMU CBOMCTBaMU, 3HaHHUE TEOpeM, (OpMyJ U YMEHHE
UX MPUMEHSATH, YMEHHS I0Ka3bIBaTh TEOPEMBI M HAXOJIUTh HECTAHJAPTHBIE CIIOCOOBI PEIICHUS 3a/1a4;

- ¢dbopMHpOBaHHE YMEHUS PAaclO3HaBaTh HAa YEPTEKax, MOJAEISIX U B PEaTbHOM MHUPE MHOTOTPAHHUKHU M Teja BpAllleHUs, KOHCTPYHPOBAaTh T€OMETPUUECKHE
MOJIEIIN;

- (dbopmMHpoBaHKE TOHUMAHUS BO3MOXHOCTH aKCMOMAaTHYECKOTI'O MOCTPOCHUSI MaTeMaTHYeCKUX Teopuil, popMupoBaHNe MOHUMAHUS PO AKCUOMATUKU TPU
IIPOBEACHUH PACCYXKICHMUI;

- (dbopMHpOBaHNHE YMEHUS BIaJeTh METO/JAaMH J0Ka3aTelbCTB U aJIrOPUTMOB PELICHMs, YMEHUS UX MPUMEHSTh, IPOBOJUTH JI0Ka3aTebHbIE PACCYKIEHUS B
XOJIe pElICHUs CTepPEeOMETPUYECKHX 3ajad M 3a/ad ¢ MPAKTUYECKUM cojeprkaHueM, (popMHpOBaHUE IMPEACTaBICHUS O HEOOXOIMMOCTH JO0Ka3aTeNbCTB MpU
00OCHOBAHMU MaTeMaTHYECKUX YTBEPKIACHUN M POJIM aKCHOMATUKHU B MIPOBEJICHUN JAETYKTUBHBIX PACCYKJICHHIA;

- pa3BUTHE U COBEPIICHCTBOBAHUE HMHTEJUIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH OOy4aroluxcs, MO3HABAaTEIbHOM aKTHBHOCTH, HCCIEIOBATENbCKUX
YMEHHM, KpUTUYHOCTH MBIIIJIEHUS, HHTEpeCca K U3yUeHHIO T€OMETPUH;

- ¢dopmupoBanre (HyHKIIMOHAIBHOW TPaMOTHOCTH, PEJIEBAHTHOW T€OMETPUHU: YMEHHUS PACIO3HABATH IPOSBICHUS T€OMETPUUYECKUX MOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHbIX JKU3HEHHBIX CUTYallUIX WU NPU HM3YyYEHUH APYTUX Y4eOHBIX MPEIMETOB, MPOSBIEHUS 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH,
MOJIETTMPOBAHUS PEaIbHBIX CUTYALMH, NCCIEI0BAHUS IOCTPOEHHBIX MOJENIEH, MHTEPIIPETALMHU [IOJIYyYEHHBIX PE3YJIbTAaTOB.

OCHOBHBIMHU COJIEpKaTeNIbHBIMU JIUHUSAMU ydyeOHoro kypca «l'eomerpusi» B 10-11 kmaccax sBistorcs: «lIpsiMble M TMJIOCKOCTH B TPOCTPAHCTBEM,
«MHororpanHukn», «Tena BpameHus», «BEKTOpbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «/|BUIKEHUS B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo DI'OC COO TpeboBaHNE «yMETh ONEPUPOBATH MOHATHUSIMEY, PEICBAHTHBIMU T'€OMETPHH Ha YTriyOJEHHOM ypoBHE 00y4eHus B 10—
11 kmaccax, OTHOCHUTCS KO BCEM COJIEpXKATEIbHBIM JIMHUSAM Y4eOHOro Kypca, a (OpPMHUpPOBAaHUE JIOTMYECKMX YMEHHUH pachpeiensercs He TOJBKO I10



coziep KaTeIbHBIM JIMHHUSAM, HO U 110 TojaM o0y4enus. Copeprkanne oOpa3oBaHMs, COOTBETCTBYIOIIEE IPEJAMETHBIM pe3yibTataM ocBoeHus dexepanbpHoil pabodeit
MIPOTPaMMBbI, pacpeAeaEHHBIM M0 TO1aM 00y4eHUs], CTPYKTYPUPOBAHO TAKUM 00pa30M, 4TOObI KO BCEM OCHOBHBIM, MPUHIMIHAILHBIM BOIPOCAM OOydaronmecs
oOpalaiuch HEOJHOKPATHO. DTO IMO3BOJIAET OPraHU30BaTh OBJIAJICHHE TEOMETPHYECKMMH IOHATHSMU M HAaBBIKAMHU IIOCJIEOBATEIbHO U IOCTYIATEIbHO, C
COOJIIOJICHNEM TPHUHIIMIIA MTPEEMCTBEHHOCTH, a HOBBIE 3HAHMS BKJIIOYATh B OOIIYI0 CHUCTEMY TI'€OMETPHUUYECKUX NPEACTABICHUN OOYYaIOUIMXCS, PACHIMPSS U
yriryOnss e€, o0pa3ys IpOYHbIE MHOXKECTBEHHBIE CBS3H.

[lepexoxa K U3y4EeHUIO TEOMETPUHU Ha YIIIyOJEHHOM YPOBHE MO3BOJISET:
- co3nare ycioBus s auddepenHnmanun 00yueHHs, MOCTPOCHUS WHIMBHIYAIBHBIX O0pa30BaTENbHBIX MPOTPaMM, OOECHEUUTh YIIYOJEHHOE H3Yy4eHHE
TeOMETPHH KaK COCTaBJISIoNMEH yaeOHoro npeamera «MaremaTukay;
- MOJrOTOBUTH OOYYAIOIIMXCS K MPOJODKCHHUIO M3YyYCHHUS MAaTEMaTHKH ¢ y4€ToM BbIOOpa Oyaymieil mpodeccuu, obecrieunBasi MPEeeMCTBEHHOCTh MEXIY
obmmM 1 rpodeccnoHaTLHBIM 00pa30BaHUEM.

Ha usyuenue yuebHnoro xypca «l'eomeTpus» Ha yriay0iaéHHoM ypoBHe otBoauTtcsa 204 gaca: B 10 kiacce — 102 gaca (3 yaca B Henento), B 11 kmacce — 102
yaca (3 Jaca B HEJIEIIIO).

COJAEP/KAHUE OBYYEHUA

10 KJIACC

IIpsiMbIe ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TOHATHSI cTepeoMeTpuu. Touka, mpsiMasi, MIIOCKOCTb, MPOCTPaHCTBO. [loHATHE 00 akCHMOMAaTHMYECKOM MOCTPOCHUU CTEPEOMETPHUM: AKCHOMBI
CTEPEOMETPHUH U CIIEACTBUS U3 HUX.

B3aumHoe pacrnosiokeHHe NpsSMBIX B IPOCTPAHCTBE: MEpeceKaroluecs, NapajulelibHble W CKpeluBaroluecs: npsmele. [Ipu3Haku ckpenuBaronmxcs
npsMbIxX. [lapannenbHOCTh MPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE: NapalljieibHble MPsIMbIE B MPOCTPAHCTBE, MapaJIEIbHOCTh TPEX MPSMBIX, MAapaIEIbHOCTh
npsiMoit M TuiockocTu. [lapannenbHoe W IEHTpalIbHOE MPOEKTUpOBaHUE, H300paxkeHue Guryp. OCHOBHBIE CBOWMCTBA MapaylJIEIbHOTO MPOEKTHUPOBAHUSI.
N300pakenune Gpuryp B napajienbHONU MPOEKIUH. YTIIbl ¢ COHAIPABICHHBIMU CTOPOHAMH, YTOJI MEXKAY HMPSIMBIMU B IpocTpaHcTBe. [lapanienbHOCTh MI0CKOCTEH:
napajuleNibHble IJIOCKOCTH, CBOWCTBA MapajuleNbHBIX IUIocKkocTel. [Ipocreiimme mpocTpaHCTBEHHbIE (QUIYpbl Ha IJIOCKOCTH: TETpaj’Ap, Hapajienenumnes,
IIOCTPOEHUE CEUCHHUI.

[lepnieHIUKYNSIPHOCTD MPSIMOI U MJIOCKOCTH: MEPIEHIUKYISPHBbIE MPSMbIE B MPOCTPAHCTBE, MPsSMbIE MapajlielbHble U MEPHEHIUKYISIPHbIE K MJIOCKOCTH,
MPU3HAK NEPIEHINKYISIPHOCTH MPSMOM U TIOCKOCTH, TEOPEMa O MPSIMON MEepIEeHIUKYIApHON TuiockocTh. OpToroHaibHOE MpoekThpoBaHue. [lepnenaukynsp u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSHUE OT MPAMOM 10 MIIOCKOCTH, MPOEKIMs (UTYphl Ha MIOCKOCTb. [lepneHuKyIsIpHOCTh TIOCKOCTEH:
IIPU3HAK NEPIEHANKYISIPHOCTH IBYX IUIOCKOCTEN. TeopeMa o TpE€X NepreHANKYIIsIpax.

VYTIiIbl B IPOCTPAHCTBE: yroJl MEKAY NPSAMOHN U INIOCKOCTBIO, IBYTPAHHBIA YIroJl, TUHEHHBIN YTOJI ABYITPAHHOTO yria. TpéxrpaHHblii © MHOIOTPAHHBIE YIJIBI.
CBoiicTBa IUNIOCKUX YIJIOB MHOTOTpaHHOTO yria. CBOMCTBA MIOCKUX U ABYIPAHHBIX YIJI0B TPEXTPAHHOTO yriia. TeopemMbl KOCHHYCOB M CHHYCOB ISl TPEXTPAHHOTO

yria.
MHororpaHHMKH



Busl MHOrOrpaHHMKOB, pa3BEpTKa MHOTOTrpaHHUKa. [Ipu3Ma: N-yroabHas npusma, npsiMas U HaKJIOHHask IPU3Mbl, OOKOBas M M0JIHAs! IOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsMOYTOJIbHBIN NapajuleIenue U ero cBoiictBa. Kparyaiiiine nmyTu Ha moBepxXHOCTH MHOrorpanHuka. Teopema Oitniepa. [IpocTpancTBeHHas
teopema Iludaropa. Ilupamuna: n-yronbHas nupamuza, npaBuibHas U yced€HHas nupamubl. CBoiicTBa pédep M OOKOBBIX I'paHEel MPAaBUIBHON MHUPaMUIBI.
[IpaBriibHBIE MHOTOI'PaHHUKHU: ITpaBUIIbHAS IIPU3Ma U NIpaBUiIbHAs MpaMUA, IPaBUIIbHAS TPEYTroibHasi MMpaMUAa U IPABWIbHBIN TeTpasap, kKyo. IIpencrasienue
O IIPaBWJIBHBIX MHOTOI'PAaHHUKAX: OKTA3P, AOAEKAdAP U UKOCASP.

Brruuciienue 31eMeHTOB MHOTOTPaHHHUKOB: p&0pa, AuaroHany, yrisl. [lnomans O0KOBOI MOBEPXHOCTHU U MOJIHOW MOBEPXHOCTH MPSMON MPU3MBI, TUIOMIA/Ib
OCHOBAHHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTU MPsAMON mpu3Msl. [Inomans O0KOBOM MOBEPXHOCTH U MOBEPXHOCTH MPABUIIBHOM MUpaMUJIb, TEOpEMa O IUIOIIAH
YCE4EHHOU NMUPAMHU/IBI.

CuMMeTrpust B IPOCTPAHCTBE. OJIEMEHTHl CHUMMETPUM IPABUIbHBIX MHOTOIPDAaHHUKOB. CHUMMETpUsS B IIPaBUIBHOM MHOTOIPAaHHUKE: CHUMMETpUS
HapajuieJenuIea, CAMMETPHS IIPABWIBHBIX IIPU3M, CAMMETPUS IPAaBUIILHON TUPAMU/IBIL.

BekTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

[lonsATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOI'O BEKTOpA, BEKTOPBI KOJUIMHEAPHBIC, COHAIPABICHHBIE M IPOTHUBOIOJIONKHO
HaIIPaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOpPAMU: CI0KEHUE U BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHOXKEHUE BEKTOPA Ha
yucyio. CBoMCTBA cioxkeHus: BeKTopoB. CBOMCTBA YMHOXKEHUS BEKTOpa Ha uuciio. [loHsaTue kommianapubie BEKTOpbI. [Ipu3Hak KOMIUIAaHapHOCTU TPEX BEKTOPOB.
IIpaBuno mapamnenenunena. Teopema O pas3iOKEHUM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BekTOpaM. IIpsMoyronpHas cucreMa KOOpAUHAT B IPOCTPAHCTBE.
Koopaunats! Bektopa. CBsI3b MEXy KOOpIAUHATAMH BEKTOpPA U KOOPJIMHATAMH TOYEK. YTOJI MKy BekTopamu. CKansipHOe MPOU3BEAEHNE BEKTOPOB.

11 KIIACC

Tena Bpamenus

[ToHsTHS: HUAMHAPUYECKAs! TOBEPXHOCTh, KOHMYECKasi IIOBEPXHOCTh, chepruueckasi MOBEPXHOCTb, 00pa3yrolue nopepxHocrei. Tena BpalieHus: HUIHHID,
KOHYC, yCeu€HHBI KOHYyC, ctepa, map. B3zaumnHoe pacnosnoxeHue cdepbl U IIIOCKOCTH, KacaTelbHas IUIOCKOCTh K cepe. M300pakeHune Ten BpalleHHs Ha
mI0ckocTH. Pa3BépTka munuHapa u koHyca. CummeTpusi chepsl U mapa.

O6BéM. OcHoBHBIE CBOMCTBa 00bEMOB Ted. Teopema 06 00bEME NMPSAMOYTOIBHOTO Mapajjienenunena U ciaeacTBus u3 He€. O0bEM MpsMOil M HaKJIOHHOU
MPU3MBI, HWIMH]IpA, TUPaMUIbl U KoHyca. OOBEM 11apa U apoBOTO CETMEHTA.

KomOuHanuu Ten BpamieHUss U MHOTOrpaHHUKOB. llpm3ma, BhucaHHas B LWIMHID, OMMCaHHas OKojo muiauHipa. Ilepecedenue chepsl M mapa c
mockocThio. Kacanue mrapa u cdepbl miockocThio. [loHSATHE MHOTOTrpaHHWKA, OMHCAHHOTO OKOJO cdephl, chephl, BIIMCAHHOW B MHOTOTPAHHHUK WA TEJIO
BpalICHUSI.

[Tnomans MOBEepXHOCTH IMIMHAPA, KOHYca, Tuomaab chepbl u e€ vacteil. [lomobue B mpoctpanctBe. OTHOLIEHHE 00BEMOB, IUIOIIAACH MOBEPXHOCTEH
nono6ubIX uryp. [IpeoOpazoBanue nogodus, romoteTHs. Pemenue 3a1a4 Ha MIOCKOCTH € MCTIOIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHne cedeHUit MHOTOIPAaHHUKOB M T€J BPAIICHUS: CEUEHUs LWIMHApA (MapajuledbHO U MEPIEHAUKYISIPHO OCH), CeUeHHsI KOHyca (MapajjelbHble
OCHOBAHHUIO M TPOXOJAIIUE Yepe3 BEpIIMHY), CEYCHMs LIapa, METOJAbl MOCTPOEHHUS CEUEHUI: METOJ CJe/l0B, METOJ BHYTPEHHErO MPOEKTUPOBAHMS, METO]
[IEPEHOCA CEKYILEH IIIIOCKOCTH.

BekTopbl M KOOPpAUHATHI B IPOCTPAHCTBE



Bektopsl B npoctpancTBe. Onepannun Hajx BEKTOpaMu. BekTopHOE yMHOXEHHE BEKTOPOB. CBOMCTBA BEKTOPHOrO yMHOXeHHs. IIpsmoyrosbHas cucrema
KoopauHAT B mpocTpancTBe. Koopaunatel Bektopa. Pasnoskenue Bekropa no 6azucy. KoopimHaTHO-BEKTOPHBIM METO/] IPH PEIICHHH T€OMETPHUECKUX 3a/1au.
JABuKeHHMsI B MPOCTPAHCTBE
JIBrxeHust npoctpancTBa. OtodpaskeHus. [IBrkeHus u paBeHcTBO (uryp. OOure cBoiicTBa NBMKEHUNA. BUIbI MBHKEHUI: MTapajuleIbHbII IEPEeHOC, IEHTpaIbHAs
CUMMETpHs, 3epKaibHasi CHMMETPHsI, HOBOPOT BOKPYT npsiMoi. [IpeoOpazoBanus nonodus. [Ipsimas u cdepa Diinepa.

IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI TPOI'PAMMBI YHEBHOI'O KYPCA «I'EOMETPUSI»
HA YI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

NPEJMETHBIE PE3YJIbTATbBI
K xonny 10 ki1acca o0yyaromuiicss HAQy4uTCs:
- cBOOO/IHO ONEPUPOBATH OCHOBHBIMU MOHATUSIMU CTEPEOMETPUH IIPU PEIICHUU 3a/a4 U IPOBEACHUM MaTEMAaTUYECKUX PACCYXKICHUM;
- IPUMEHSATh AKCHOMBI CTEPEOMETPUHU U CIISICTBUS U3 HUX IIPU PELICHUN T€OMETPUUYECKUX 3a/ay;
- KJIacCCU(UIUPOBATh B3aUMHOE PACIIOJI0KEHUE MPSMBIX B IPOCTPAHCTBE, INIOCKOCTEN B IPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;
- CBOOO/THO OIIEPUPOBATH MOHATHIMH, CBSI3aHHBIMU C YTJIaMH B IPOCTPAHCTBE: MEXK/Y IPSIMBIMU B IPOCTPAHCTBE, MEXKY MPSIMOM U IIIOCKOCTBIO;
- CcBOOO/IHO ONEPUPOBATH MOHATUSMH, CBI3aHHBIMH C MHOTOTPaHHUKAMU;
- CBOOO/THO PaCHO3HABATh OCHOBHBIE BU/Ibl MHOIOT'PAaHHUKOB (TMpU3Ma, MUpaMU/a, MPSMOYTOJIbHBINA apaienenunes, Kyo);
- KJIacCCU(UIIMPOBATh MHOTOTPAHHUKH, BEIOMpasi OCHOBAHUS /ISl KJIacCU(PUKAIIY;
- CBOOO/THO OTIEPUPOBATH MOHATUAMH, CBSI3aHHBIMU C CEYEHHEM MHOTOTPaHHUKOB IJIOCKOCTbIO;
- BBITIOJHATH MapajiebHOE, LIEHTPAIIbHOE U OPTOTOHAJILHOE MPOEKTUPOBAHUE (PUTYP Ha TIOCKOCTh, BBIMIOJIHATH N300pakeHUs! (pUryp Ha MiIoCKOCTH;
- CTPOUTBH CEYEHMS MHOTOI'PAHHHKOB PA3JIMYHBIMU METOJAMH, BBIIOIHATH (BBIHOCHBIE) MJIOCKHE YEPTEXH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUIyp: BHJI
CBEpXY, COOKY, CHU3Y;
- BBIUUCIIATH IUIOIIA/IM TIOBEPXHOCTEH MHOTOTPaHHUKOB (IpU3Ma, MUpaMKia), TeOMETPUUYECKHUX Tell ¢ IPUMEHEHUEM (pOpMYIT;
- cBOOO/IHO ONEPUPOBATH MOHATUAMU: CUMMETPUS B IPOCTPAHCTBE, IIEHTP, OCh U MIIOCKOCTh CHMMETPUH, LIEHTP, OCh U MIIOCKOCTh CUMMETPUN (PUTYPHI;
- CBOOO/THO ONIEPUPOBATH MOHATHIMHU, COOTBETCTBYIOLIMMH BEKTOpAM U KOOPJIWHATAM B IIPOCTPAHCTBE;
- BBITIOJHSATH JICUCTBUS HaJl BEKTOPaMHU;
- pelaTh 3aJaun Ha JI0Ka3aTeJbCTBO MaTeMaTHUYECKMX OTHOIICHUN M HaXOKJIE€HHUE I€OMETPUYECKHX BEIMYWH, PUMEHSS U3BECTHBIE METO/IbI NP pEIIeHUN
MaTEMaTHYECKUX 3aJa4 NOBBIIIEHHOTO U BBICOKOTO YPOBHS CIOKHOCTH;
- MIPUMEHSTH MPOCTENIIINE TPOTrPAMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUUECKHX 3a]1aY;
- U3BJIEKaTh, MPEOOPa30BBIBATh U HMHTEPIPETUPOBATh MH(POPMALMIO O MPOCTPAHCTBEHHBIX TN€OMETPUYECKUX (UTypax, MPEACTaBICHHYIO Ha YepTexax U
PHUCYHKAX;
- IIPUMEHSTh NOJyYEHHbIE 3HAHUS HA MPAKTUKE: CPAaBHUBATh M aHAJIM3MPOBATh peajbHbIE CUTyallUH, IPUMEHATh W3YUYEHHBIE MOHATHS B MPOLECCE MOUCKA
peleHusl MaTeMaTHYecKu C(OPMYIMPOBAHHONW MPOOJIEMBI, MOJIEINPOBATh PEaJbHbIE CUTYAaLlUH Ha SI3bIKE I'€OMETPHH, HUCCIIEAOBAaTh MOCTPOCHHBIE MOJENIU C
MCIIOJIb30BAHUEM F€OMETPUUECKUX MOHIATUI U TEOpeM, arrapara anreOpbl, perarb MpakKTUYeCKHe 3ajaui, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUUYECKUX BEIUYHH;



- HUMETHh NPEACTABICHUSA 00 OCHOBHBLIX 3TaIax Pa3sBUTHA TCOMCTPHUU KaK COCTaBHOM YacTH (bYH,I[aMeHTa Pa3BUTHUA TEXHOJIOT M.

K konity 11 kiacca o0ydarOmuiicss HAyYUTCS:
- CBOOO/IHO OMEPUPOBATH MOHATUSIMH, CBI3aHHBIMH C IIWIHHIPHYECKON, KOHMYECKOU U C(heprUeCKOl TOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI TIOyYSHUS,
- OIIepUPOBATH OHATUSAMH, CBSI3aHHBIMH C TEJIAMU BpAIllEHUs: HUIHMHIPOM, KOHYCOM, chepoii U Iapom;
- pacmo3HaBarh Teja BpalieHus! (UIHHIP, KOHYC, cdepa u map) u 0ObSICHATH CIIOCOOBI OTyUEHUS TEIl BPAILICHUS;
- KJIacCU(UIIUPOBATH B3aUMHOE PACTIOTI0KEHUE CPephl U MIO0CKOCTH;
- BBIYUCIISITh BEJIUYMHBI 3JIEMEHTOB MHOTOIPAHHMKOB W TEJI BpalleHHs, OOBEMBI M IUIOMIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB M TEJl BpaIlCHUS,
TeOMETPUUYECKUX TeJl C IPUMEHEHHEeM (Hopmyit;
- CBOOOJ/IHO OTICPUPOBATH MOHSATHUSIMH, CBSI3aHHBIMU C KOMOWHAITMSIMH TEJI BPAIICHHSI 1 MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIUCAHHBIN B c(hepy U ONMCAHHBIN
okolo chepsl, chepa, BiMcaHHAs B MHOTOTPAHHUK UITU TEJIO BPAIICHHUS,;
- BBIYHCIISTH COOTHOIICHHS MEX/TY TUIOIIAIIMU TTOBEPXHOCTEH M 00bEMaMU TTOTI00HBIX TET,
- n300paxaTh u3ydyaeMblie GUTYpBI, BBIMOIHATH (BRIHOCHBIE) TIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYpP: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH
CEUCHHMS TeJI BpalllCHNUS,
- U3BJIEKaTh, MHTEPIPETUPOBATh U MPEOOPa30BBIBATH MHPOPMAIUIO O MPOCTPAHCTBEHHBIX T€OMETPHUUECKUX (PHUTypax, MPEICTaBICHHYIO Ha depTexax H
PUCYHKaX;
- cBOOO/IHO OMIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;
- BBITIOJIHSITH OTI€PAIlMU HaJ BEKTOPAMHU;
- 3a/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIMHAT;
- peniaTh reOMETPUUECKHE 3a7]a4i Ha BBIYMCICHUE YTIIOB MEXKY MPSMBIMU U TUIOCKOCTSMHM, BHIYMCIIEHUE PACCTOSIHUM OT TOYKHU J0 TJIOCKOCTH, B II€JIOM, HA
MIPUMEHEHHUE BEKTOPHO-KOOPJIMHATHOI'O METO/A MPU PEIICHHH;
- CBOOOJTHO OTIEPUPOBATH MOHITHIMU, CBA3aHHBIMHU C JIBIDKEHHEM B IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBHXKCHHUIA;
- BBITIONHATh M300pa’K€HUSI MHOTOTPAHHUKOB W TeJ BpAIIeHHs MPH MapaUielbHOM IEpPeHOCe, LEHTPATbHON CHMMETPUH, 3E€PKAIbHON CHUMMETPHH, TpHU
MMOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MO00us;
- CTPOUTH CEUYCHHS] MHOTOTPAaHHUKOB W TeNl BpAIEHUS: CEUeHUs IMIMHApa (MapaielbHO U MEPHEHAMKYISIPHO OCH), CEYCHHs] KOHyca (MapaulelbHbIe
OCHOBAHHIO Y TIPOXO/ISIIINE YePe3 BEPIINHY), CEUCHUS 11apa;
- WCIIOJIB30BaTh METO/IbI TOCTPOCHHUS CEUEHUI: METO/] CJIEIOB, METOJT BHYTPEHHETO MTPOCKTUPOBAHMS, METO] TIEPEHOCA CEKYIIEH MITOCKOCTH;
- JTIOKa3bIBATh T€OMETPUUECKUE YTBEPKIACHUS;
- MPUMEHATHh TeOMETPpUUECKHE (PaKThI I PEIICHUS] CTEPEOMETPUUCCKUX 3aJ1ad, MPENoJIaraloniiX HECKOIBKO IIaroB PEIIeHUs], €CIU yCIOBUS MTPUMEHEHUS
3aJlaHbl B IBHOW U HESIBHOU (hopMme;
- periaTh 3a7a4M Ha I0Ka3aTeIbCTBO MATEMAaTHIECKUX OTHOIICHUH M HAXO0XKICHHE T€OMETPUUECKUX BEIIMYUNH;
- MIPUMEHATH MPOTPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4;
- MIPUMEHATH MOJIyYCHHbIE 3HAHMS HA NIPAKTUKE: CPAaBHUBATh, AaHAJM3UPOBATh U OLIEHUBATh PEAJIbHBbIE CUTYALIMH, IPUMEHATh U3YUEHHBIE TOHATHUS, TEOPEMBI,
CBOICTBA B MpOIIECcCe MOMCKA PEUICHHSI MaTEMaTHIeCKU CPOPMYITUPOBAHHOMN MTPOOIEMBI, MOJICTHPOBATh PeaIbHbIC CUTYAIlMU Ha SI3bIKE TEOMETPUHU, UCCIIEIOBATh



MMOCTPOCHHBIC MOACIIN C UCIIOJIB30BAHUCM I'COMCTPHUUCCKUX MMOHATHHA U TCOpEM, allriapara anre6pLI, peuarsb MPAaKTUYICCKUC 3ad4M, CBA3AHHBIC C HAXOXKICHHUCM
reOMCTPHUYCCKUX BCINYHH,
HUMCTb IPCACTABJICHUSA 00 OCHOBHBIX 3TaIax pa3BUTHA TCOMCTPHUHN KAK COCTaBHOM YaCTH (i)YHI[aMeHTa Pa3BUTHA TEXHOJIOTHH.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HauMeHoBaHue pa3iesioB v TEM IMPOrPaMMBI KonudecTBo yacos DnekTpoHHbIe (UPPOBHIC)
n/m Beero| Konrponbnbie | Ilpakrudeckue 06pasoBaTelbHbIE PeCypChl
paboThl paboThI
1 BBeeHre B CTEpEOMETPHUIO 23 1 https://lesson.academy-
content.myschool.edu.ru/02.3/10
2 B3anMHOe paciioioskeHue MpsIMbIX B TIPOCTPAHCTBE 6 https://lesson.academy-
content.myschool.edu.ru/02.3/10
3 [NapamienbHOCTh MPSIMBIX M TUIOCKOCTEH B IPOCTPAaHCTBE 8 1 https://lesson.academy-
content.myschool.edu.ru/02.3/10
4 [eprieHAUKYIAPHOCTD MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE 25 1 https://lesson.academy-
content.myschool.edu.ru/02.3/10
5 VYTJIBI U pacCTOSIHUS 16 1 https://lesson.academy-
content.myschool.edu.ru/02.3/10
6 MHororpaHHUKU 7 1 https://lesson.academy-
content.myschool.edu.ru/02.3/10
7 BekTophbl B IpocTpaHcTBE 12 1 https://lesson.academy-
content.myschool.edu.ru/02.3/10
8 [ToBTOpeHue, 0000IICHNE U CHCTEMAaTH3aIUs 3HAHUI 5 https://lesson.academy-
content.myschool.edu.ru/02.3/10
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0




11 KJTACC

No HanmenoBanue pa3zienoB U TeM NporpaMMbl KonnuecTBo yacon DnekTpoHHbIe (IU(PPOBLIE)
n/n Beero| Koutponensie | IlpakTnueckue 06pazoBaTeNbHEIe PeCypCHI
paboThI paboThI
1 AHanMTHYecKasi reoMeTpHus 15 1 https://lesson.academy-
content.myschool.edu.ru/02.3/11
2 [ToBTOpeHue, 0000IICHNE U CHCTEMATH3aLUs 3HAHUI 15 1 https://lesson.academy-
content.myschool.edu.ru/02.3/11
3 OO0BEM MHOTOTpaHHUKA 17 1 https://lesson.academy-
content.myschool.edu.ru/02.3/11
4 Tena BparieHust 24 1 https://lesson.academy-
content.myschool.edu.ru/02.3/11
5 [Tomay MoBepXHOCTH ¥ 0OBEMBI KPYTJIIBIX TEI 9 1 https://lesson.academy-
content.myschool.edu.ru/02.3/11
6 JIBYOKEHUS 5 https://lesson.academy-
content.myschool.edu.ru/02.3/11
7 [ToBTOpEeHUEe, 0000IICHNE U CHCTEeMATH3aUs 3HAHUI 17 1 https://lesson.academy-
content.myschool.edu.ru/02.3/11
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0




MMPOBEPSIEMBIE TPEGOBAHMUSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM OBPA3OBATEJILHOI ITPOI'PAMMBI

10 KJIACC
Kon
NPOBEPSIEMOr0 IIpoBepsiemble MpeaAMeTHbBIE Pe3yJIbTaThl 0CBOEHHSI OCHOBHOI 00pa30oBaTe/IbHON MPOrpaMMbl CPpeHero 0011ero 0o0pa3oBaHus
pe3yJabTarTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, NIPsIMast, INIOCKOCTh
7.2 [IpuMeHATh aKCHOMBI CTEPEOMETPUHU U CIEICTBUS U3 HUX IIPU PELICHUH T'€OMETPUUYECKHX 3a7a4
7.3 OnepupoBarh NOHATUAMU: APAILIEIbHOCTD U MEPHIEHAUKYIIPHOCTD NPSMBIX U IUIOCKOCTEN
7.4 KnaccugunupoBars B3aMMHOE paciojioKeHUE MPSAMBIX U IIIOCKOCTEH B IPOCTPAHCTBE
75 OnepupoBaTh MOHATUSIMU: JBYTPAHHBIN YroJ, TPaHU JIBYTPAaHHOIO yIia, peOpo JBYIpPaHHOrO yria, JUHEWHBIH yroj JBYIpaHHOrO yrija,
' rpajycHas Mepa JBYTpaHHOIo yria
76 OnepupoBaTh MOHATHSMH: MHOTOIPAHHUK, BBINYKJIBII M HEBBIIYKJIbII MHOTOIPAaHHUK, 3JIEMEHThl MHOTOTPaHHHUKA, IPaBUJIbHBIN
' MHOTOTPaHHUK
7.7 Pacrio3naBaTh OCHOBHBIE BU/IbI MHOTOTPAaHHHUKOB (ITMpaMK/ia, MprU3Ma, IPsIMOYTOJIbHBIN Mapanenenunesn, Ky0)
78 KnaccuguupoBaTb MHOrOrpaHHHUKH, BBIOMpasi OCHOBAHMS IS KJIacCU(PUKALUU (BBITYKJIbIE M HEBBITYKJIbIE MHOTOIPAaHHHUKH, TPAaBUIIbHBIE
' MHOTOTPaHHUKH, MPSMbIE U HAaKJIOHHBIE MIPU3MBI, TapalIeJIeUIIE bl )
7.9 OnepupoBarh NOHATHAMU: CEKYIIasl INIOCKOCTb, CEYEHNE MHOTOTPaHHUKOB
7.10 OOBACHATH MPUHIUIBI TOCTPOCHUS CEYEHUH MHOT'OI'PaHHHUKOB, HCIIOJIb3YsI METO/] CIIE/I0B
711 CTpouTh ce4eHusi MHOTOIPaHHUKOB METOJIOM CJIE€JIOB, BBIMOIHATH (BBIHOCHBIE) TNIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (QUTYD:

BHUJ] CBEPXY, COOKY, CHU3Y




Pemrate 3ala41 Ha HAXO0XKXACHHUC I'COMCTPUUICCKHUX BCJIIMYUH I10 06pa3uaM WM aJiIrOpuTMaM, MpUMCHIAS U3BCCTHBIC AHAJIMTHUYCCKUC MCTO/IbL

7.12 [PY PEHICHUU CTAHIAPTHBIX MAaTEMAaTHYECKHUX 33]1a4 HA BBIYMCIICHUE PACCTOSHUM MEKY IBYMSI TOYKAMHU, OT TOYKH JIO MPAMOMU, OT TOUKH
J10 TUIOCKOCTH, MKy CKPEIIUBAIOIIUMUCS TPIMBIMH
PenraTh 3a71a4i Ha HAXOXKICHUE TEOMETPUIECKUX BEJIMYMH 1O 0OpA3IaM WM alrOpUTMaM, IPUMEHSS U3BECTHBIC aHATUTHIECKUE METOIbI
7.13 [pPH PEIICHAM CTAHJAPTHBIX MATEMATHYECKUX 3a/ad HA BBIYKMCIICHHUE YIJIOB MEXIY CKPEIIUBAIOIIMMUCS MPSIMBIMU, MEXIY MPSIMON H
IUIOCKOCTBI0, MEXKY IUIOCKOCTSMH, JABYTPAHHBIX YIJIOB
214 BrruuciiaTe 006EMBI M TUIOIIAIH TOBEPXHOCTENR MHOTOIPAHHUKOB (IpU3Ma, IIMpaMHU/Ia) ¢ IPUMEHEHHEM (HOPMYII, BBIYUCISTH COOTHOIIEHHSI
' MEK]1y TUIOMIAISIMH TIOBEPXHOCTEHN, 00bEMaMK T0JOOHBIX MHOTOIPAHHUKOB
7.15 OrnepupoBaTh MOHATUSAMHU: CHMMETPHS B IIPOCTPAHCTBE, LIEHTP, OCh M IJIOCKOCTh CHMMETPHUH, IEHTP, OCh U IUNIOCKOCTH CAMMETPHH (PUTYDPBI
716 H3Bnekarsb, mpeoOpa3oBBIBATE U MHTEPIPETHPOBATH UHPOPMAIMIO O MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEACTABICHHYIO Ha
' YepTeKaX U PUCYHKAX
217 [IpuMeHsTh TeoOMeTpUUecKrue (AKThI JUIS PEHIEHHs CTEPEOMETPHUUYECKHX 3ajad, MPEAIONIaralolliX HECKOJIBKO IIaroB pEIIeHHs, eCIH
' YCJIOBUSI IPUMEHEHUS 33/IaHbI B ABHOU (popme
7.18 [IpuMeHSTH MPOCTENIIHE POrPAMMHBIE CPEICTBA M HJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI [P PEIIEHUH CTEPEOMETPHUUECKHUX 3a/1au
719 [IpuBOAMTE TIPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B NPHPOJE M KW3HHU, PACIO3HABATH IMPOSBIEHHE 3aKOHOB T'€OMETPHH B
' HCKYCCTBE
[IpUMeHSTH TIOJyYeHHBIE 3HAHKS HAa NPAKTHKE: aHATM3UPOBATh PEabHBIE CUTYAllUH U IPUMEHSTH H3yYEHHBIE TOHSTHS B TPOIIECCE MOUCKA
720 pEICHUsT MaTeMaTHYeCKu CHOPMYIMPOBAHHON TPOOIIEMBI, MOJEIUPOBATE PEAIbHBIE CHTYal[Md Ha S3BIKE TE€OMETPHH, HCCIIEN0BATh
' [IOCTPOEHHBIE MOJIENM C WCIOJIL30BAHUEM T'€OMETPUYECKUX TOHATHI W TeopeM, ammapara ajireOpbl, pelars MpakTHYECKUe 3ajlauw,
CBSI3AHHBIE C HAXOKIEHUEM F€OMETPUYECKUX BEINYNH
11 KJIACC
Kon

NpoBepPsieMOro

HpOBepﬂeMbIe NpeAMETHBLIC PE3YyJbTAaThl 0CBOCHUA OCHOBHOI1 06pa30BaTeJ’le0ﬁ NnmporpaMmbl CpeaHETO 06mer0 06pa30BaHI/Iﬂ




pe3yjabTara

6 I'eomerpus

6.1 OnepupoBaTh MOHIATUSMH: IHJIMHIPHYECKAsl TTOBEPXHOCTh, OOpa3yloIUe HIMHIPUYECKOH TOBEPXHOCTH, MHMJIMHIP, KOHHYECKAs
' MOBEPXHOCTh, 00pa3y0IINe KOHUIECKON TOBEPXHOCTH, KOHYC, cheprudeckasi TOBEPXHOCTh

6.2 Pacnio3naBath Tena BpaieHus (HMIUHAP, KOHYC, cepa u map)

6.3 OOBACHATDH CIIOCOOBI MOTyYEHUS Tell BpallleHus

6.4 KinaccuduimpoBars B3aUMHOE PacmoioKeHUE CPEephl U TIIOCKOCTH

6.5 OmnepupoBath MOHITUSMU: IIAPOBOI CEIMEHT, OCHOBAHUE CETMEHTA, BHICOTA CErMEHTA, IApOBOM CJIOH, OCHOBAHHE IAPOBOTO CJIOS, BHICOTA
' IIIAPOBOTO CJIOs, MAPOBOM CEKTOP

6.6 Boruncnsate 005EMBI U ITOIIAN TTOBEPXHOCTEH TEN BpaIIeHUs, TEOMETPUUECKUX Tell C MPUMEHEHHEM (HOpMYIT

6.7 OnepupoBarh MOHATHSIMHU: MHOTOTPAaHHUK, BITMCAHHBIA B CPEpy U OMHUCAHHBIN OKOJIO cepsl, chepa, BNUCAHHAS B MHOTOTPAHHHUK WIJIH TEJIO
' BpAILCHUS

6.8 BBIMHCIATE COOTHOMICHHSI MY TUTOIIAIIMUA TTOBEPXHOCTEH U 00hEMAMHU MOT00HBIX TEJ

6.9 N3o00paxaTh u3ydaembie (PUTYPBI OT PYKH B C IPUMEHEHHUEM IIPOCTHIX YePTEKHBIX HHCTPYMEHTOB

6.10 BBITIONTHATE (BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PHUCYHKOB MPOCTHIX OOBEMHBIX (PHUTYp: BHJ CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS Tel
' BpAIEHUs

6.11 W3Biiekath, HHTEPIPETUPOBATH U TIPEOOPA30BHIBATH HHPOPMAIUIO O MPOCTPAHCTBECHHBIX TEOMETPUUSCKUX (UTYpaxX, MPEJICTABICHHYIO Ha

gepTekax U pUCyHKax
6.12 [TpumensTh TeoMeTpudeckre (GakThl IS PEHICHUs CTEPEOMETPUYECKHX 3ajad, MPEAINOJIaralonIiX HECKOJbKO IIaroB PEIICHHs, ©CIH

yCIIOBUSI IPUMEHEHHUS 3aJIaHbl B IBHOU opMme




6.13

OnepupoBatrh OHATHEM: BEKTOP B IIPOCTPAHCTBE

BremoaHATh HGIZCTBPUI CJIOKCHUA BCKTOPOB, BBIYUTAHUSA BCKTOPOB MU YMHOKCHHA BCKTOpPA HA 4YUCIIO, 06'bHCH5ITB, KaKMMH CBOMCTBaMU OHH

6.14
o0safaroT
6.15 IIpuMeHATH MpaBWIIO NAPAIIICIICIIUIIENA IIPU CII0KEHUH BEKTOPOB
6.16 OmnepupoBath MOHATUAMU: AEKAPTOBBI KOOPJMHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
' YToJI MEXAY BEKTOPaMHU, CKaJISIPHOE MPOU3BECHIE BEKTOPOB, KOJUIMHEAPHbBIE U KOMILJIAHAPHBIE BEKTOPBI
6.17 HaxoauTs cymMMy BEKTOPOB U IPOM3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEX]ly BEKTOPaMH, CKAJIIPHOE IPOU3BECHHUE, PACKIIAIbIBATh BEKTOP
' 110 JIBYM HEKOJUIMHEAPHBIM BEKTOPaM
6.18 3ajaBaTh IVIOCKOCTh YPAaBHEHUEM B JIEKapTOBOM CUCTEME KOOPAUHAT
6.19 Pemrate npocreiiimue reoMmeTpudeckre 3aaui Ha IPUMEHEHNE BEeKTOPHO-KOOPIMHATHOTO METO/Ia
6.20 Pemrate 3a1aun Ha JOKa3aTeNbCTBO MATEMATUYECKUX OTHOILIEHUH U HaXOXKAEHUE T€OMETPUYECKUX BEJIMYMH 110 00pa3laM UIIH ajJropuTMam,
' MIPUMEHSS U3BECTHBIE METObI MPU PEIIEHUH CTaHIApPTHBIX MaTeMaTUYECKUX 3a/1a4
6.21 [TpumMeHsTH MpocTeiiie MporpaMMHbIE CPEJCTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE CUCTEMBI ITPH PELLICHUH CTEPEOMETPUUYECKHX 3a1a4
6.22 [IpuBoANTH TpUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJAE W JKHU3HU, paclO3HaBaTh IPOSBICHHE 3aKOHOB T€OMETPUU B
' UCKYCCTBE
[TpuMeHSTh TOTydeHHBIC 3HAHUS Ha MPAKTHKE: aHATH3UPOBATh peallbHbIC CUTYAIlMH U TPUMEHSITHh H3yYCHHBIC MTOHITHS B TIPOIlecce MONCKa
6.23 peleHnsl MaTeMaTU4ecku C(HOPMYIHMPOBAHHOM MPOOJIEMBbl, MOAETUPOBATh peaJbHBIE CHUTYallMd Ha SI3bIKE T€OMETPHH, HCCIIEA0BAThH

MOCTPOCHHBIC MOJCIN C HCIOJIB30BAHUCM T'COMCTPUUCCKHUX MOHATUU M TCOpPCM, alrIapara aﬂFerH, peliaTh MPAKTUYCCKUC 3adadvu,
CBA3aHHBIC C HAXOXKACHUCM I'COMCTPHUICCKUX BCIINYNH




10 KITACC

INPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

Kon

IIpoBepsieMblii 3JIeMEHT CO/iep:KaHUs

7

I'eometpus

7.1

OcHoBHbIE TOHATHSI cTepeoMeTpur. Touka, mpsiMas, MI0CKOCTh, IPOCTpaHCTBO. [IoHATHE 00 aKCMOMAaTHYECKOM IMOCTPOECHUHN CTEPEOMETPUH:
aKCHOMBI CTEPEOMETPUH U CIEICTBHS U3 HUX

7.2

Bzanmuoe PAacCIOJIOKCHHUE TNPAMBIX B IMPOCTPAHCTBE: MCPCCCKAOIIMCCA, IMapalJICJIbHBIC W CKPCHIMBAIOIIHUECS ITPAMBIC. HapaHHeJIBHOCTB
IpsAMBIX U MJIIOCKOCTEH B IMPOCTPAHCTBC: MapalJICIbHBIC IIPAMBIC B IIPOCTPAHCTBEC, IMapalJICJIbHOCTD Tpex IMPpAMBIX, IAPAJIICIIbHOCTD HpHMOﬁ nu
MIOCKOCTH. YTIHI C COHAITpaBJICHHBIMU CTOPOHAMH, YI'OJI MCKAY MPAMBIMHA B IIPOCTPAHCTBEC. HapaHHeJ'IBHOCTB IUIOCKOCTEH: ImapaajiCJIbHbIC
IIJIOCKOCTH, CBOMCTBA mapauiCJIbHbIX MJIOCKOCTEH. HpOCTCﬁHIHG IMPOCTPAHCTBCHHLIC Q)HprBI Ha INIOCKOCTHU: TCTpAs’ap, Ky6, mapajjicic-
mumneq, moCTpocHue CEe4YeHUI

7.3

[TepnieH IUKYIAPHOCTD NPSAMOU U INIOCKOCTU: NEPIEHIUKYIISPHBIE IIPSAMBIE B IPOCTPAHCTBE, MPSMbIE I1apaUICIIbHbIE U IEPIEHIUKYIISPHBIE K
IIJIOCKOCTH, TPU3HAK IMEPIECHAUKYIIPHOCTH IPSMOM U INIOCKOCTH, TEOpEMa O MPAMOW MEPIEHAMUKYIIPHOM IJIOCKOCTH. YTIBl B IIPO-
CTPAHCTBE: YroJl MEXAY IPSIMOM M IUIOCKOCTBIO, IBYIPAaHHBIN YroOJI, JIMHEWHBIM yros JBYIpPaHHOro yria. llepneHaukyisp M HaKJIOHHBIE:
paccTosiHue OT TOYKM /0 IJIOCKOCTH, PACCTOSTHUE OT NPSMOM 110 IUIOCKOCTH, MPOEKIUs (PUryphl Ha IUIOCKOCTb. [lepneHauKyIspHOCTh
IIJIOCKOCTEN: IIPU3HAK NMEPIEHIUKYISIPHOCTH ABYX INTOCKOCTEN. Teopema o TpéX nmeprneHIuKyminspax

7.4

[ToHsiTHE MHOTOTpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPaHHHKA, BBIMYKJIbIE U HEBBITYKJIble MHOIOIPaHHUKH, pa3BEPTKa MHOTOIpPaHHUKA.
[Ipu3ma: N-yrosnpHasg npusma, TpaHd M OCHOBAaHUS NPU3MBI, NpsSMas M HAKJIOHHAs NpPU3MbI, OOKOBas U MOJHAS MOBEPXHOCTb MPHU3MBL
[Tapannenenunesa, NpsMOYroiabHBIA Mapayjenenumnes U ero ceoicra. [lupamua: N-yronbHas nupaMuia, TpaHd ¥ OCHOBaHUE MHUPAMUJIbI,
OOKOBasg M TMOJIHAs TOBEPXHOCTh MHPaMUIbl, MpaBWIbHAsg U yCeu€HHas NUpaMula. DJEMEHTbl Npu3Mbl U nupamuiabl. llpaBunbHbIe
MHOTOIPAaHHHUKH: TOHSATHE NPAaBMWJIBHOTO MHOTOTPaHHMKA, IMpaBUJbHAs NpU3Ma W MpaBUIbHAs NHpPaMHIA, NpPaBUIbHAS TPEYroybHas
NUpaMyu/ia ¥ IpaBUIbHBIN TeTpasp, KyO. [IpencraBneHne o mpaBMIIbHBIX MHOTOTPAHHUKAX: OKTa’p, 0JIeKadIp U ukocarapyrue CedyeHus
MIPU3MBI U TUPAMUJIBI

7.5

CI/IMMeTpI/IH B IMPOCTpPAHCTBE: CHMMCTpPUSA OTHOCUTCIIBHO TOYKH, HpﬂMOfI, IUNIOCKOCTH. OJIEMEHTHI CUMMCTPUHU B MNHUpaAMUIAX,
napajjiejcnuicaax, mpaBUJIbHbIX MHOTOI'paHHUKAX




Bbruuciienue 31eMEHTOB MHOTOTPAaHHHKOB: pEOpa, aAuaroHanu, yrisl. [lnomans GOKOBOW MOBEPXHOCTH M IMOJHOW MOBEPXHOCTH MPSIMOMN

7.6 NPU3MBI, TUIOIIAJb OCHOBaHMU, TeopemMa O OOKOBOW MOBEPXHOCTH MpsIMOM mpu3Mbl. [lnomans GOKOBOHM MOBEPXHOCTH U MOBEPXHOCTH
MPaBUIILHON MUPAMUJIbI, TEOpEMa O IUIONIaAu yceuEHHOM nupamuabl. [lonstue 06 00béMe. O0BEM TUpaMuabl, TPU3MbI
7.7 [TonoGHbIe Tena B mpocTpaHcTBe. COOTHOIICHUS MY ILIOLIAIIMU TIOBEPXHOCTEH, 00bEMaMU MOAOOHBIX TEl
11 KJIACC
Kopn IIpoBepsieMbIii 3JIeMEHT COAEPKAHUS
6 I'eomerpus
6.1 Hunuaapuyeckasi TOBEPXHOCTh, 00pa3yrolne HUIMHAPUUECKON TOBEPXHOCTH, OCh LIMJIMHAPUYECKON oBepXHOCTH. Llunuuap: ocHoBaHUS U
' O0KOBast MOBEPXHOCTb, 00pa3yroIas U OCh, IUIOIIAb OOKOBOM U MOJIHOMN MOBEPXHOCTH
Konunyeckass moBepXHOCTb, 00pa3yroline KOHUYECKOW MOBEPXHOCTH, OCh M BEpIIMHA KOHMYECKOW moBepxHocTU. KoHyc: ocHOBaHuE U
6.2 BEpIIMHA, 00pa3yromas M ocCh, IJIONIAJb OOKOBOH M MOJHON MOBEPXHOCTU. YCEUEHHBIM KOHYC: 00pasyrolide U BBICOTA, OCHOBaHHS U
O0KOBast MOBEPXHOCTb
6.3 Cdepa u map: meHTp, paauyc, AMaMeTp, IUIOMIAgs MOBEpXHOCTU cdepbl. B3aumHoe pacmnonoxeHnue cdepbl M IIOCKOCTH, KacaTelbHas
' IUIOCKOCTB K cepe, Iiomab chepbl
6.4 N300pakeHue Tes BpallleHUs Ha MII0CKOCTH. Pa3BépTka nuimHapa 1 KOHyca
6.5 KomMOuHanuu ten BpalieHus 1 MHOTOTPAaHHUKOB. MHOTOrpaHHUK, OMMCAHHBIN OKOJIO cdepbl, cepa, BMUCaHHAs B MHOTOTPAHHUK, WM TEJO
' BpAILICHUS
6.6 [Tonsitue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 00 00bEME MPSIMOYTOIBHOTO TapaUIeNICUIea U CISACTBUS U3 HeE.

O06BéM nunuHapa, kKonyca. O0BEM 11apa u miomaab chepobl




6.7

[TonoGHbIe Tena B mpocTpancTBe. COOTHOIICHUS! MEX/Y IJIOLIAIIMU TIOBEPXHOCTEH, 00bEMaMH MOA0OHBIX TET

CeueHus nunuHApa (IapajuieIbHO U MEPHEHIUKYIISPHO OCH), CEYEHUsl KOHYyca (IapajlIelIbHOE OCHOBAHUIO U MPOXOAILEE Yepe3 BEPILIUHY),

6.8
CeYyeHHs 1apa
6.9 BekTop Ha miiockoctu u B ipocTpaHcTBe. ClioKeHUE U BHIYMTAaHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa HA uncio. Pa3znoxkeHue BeKTopa mo Tpém
' HEKOMIUIaHApHbIM BekTopaM. [IpaBuno napaimenenunena. Pemenue 3a1a4, CBA3aHHBIX ¢ IPUMEHEHUEM MPABUII ICMCTBUI C BEKTOPAMU
[IpsamoyronbHasg cucteMa KoopaAuHaT B mpocTpaHcTBe. Koopanuarel Bektopa. [IpocTelimue 3a1aum B KOOpAMHATaX. YTOJI MEXKIY BEKTOPAMMU.
6.10 CkansipHO€ NMPOU3BEICHUE BEKTOPOB. BhIUKCIIeHNE YIIIOB MEX Y IPSMBIMU U IIOCKOCTAMU. KoOpAMHATHO-BEKTOPHBINA METO MPU PELICHUN

reOMCTPHUYCCKUX 3aaa4




Pabouas nporpamma yueonoro kypca «BEPOATHOCTDb U CTATUCTHUKA> (yriayo/ennblii ypoens) (10-11 kiacebr)
MHNOACHUTEJBHASA 3AIINCKA

VY4eOuslif kypc «BeposiTHOCTh U CTATUCTUKAY YIITYOJIEHHOTO YPOBHS SIBJISIETCS MIPOJOJIKEHUEM U Pa3BUTHEM OJIHOMMEHHOIO yueOHOro Kypca yri1yoiaéHHOro
YPOBHSI Ha YPOBHE CpPEHET0 001Iero oopazoBanus. Y 4eOHbBIN Kypc MpeaHa3HadeH uisd GOpMUPOBAHHS Y 00YJAIOIIUXCS CTATUCTUYECKOW KYIbTYphl U TOHUMAHUS
POJIU TEOPUH BEPOSTHOCTEH KaK MaTeMaTHYECKOT0 MHCTPYMEHTA JIJIsl U3YUYECHHUS CIy4YailHbIX COOBITUH, BEIMYUH U mpolieccoB. [Ipu n3ydenun kypca odoramarorcs
MpeJCTaBICHU OOYUYaAIOMIMXCS O METOJaX MCCIEIOBaHUS M3MEHUYMBOTO MHUPA, PAa3BUBACTCS MOHMMAHWE 3HAYMMOCTH W OOIIHOCTHM MAaTEMaTHYECKHMX METO/IOB
MO3HAHUS KaK HEOThEMJIEMOM YaCTU COBPEMEHHOTO €CTECTBEHHO-HAYUYHOTO MHUPOBO33PEHHUSI.

Copepxanue yueOHOro Kypca HalpaBjeHO Ha 3aKpeIUIeHUue 3HaAHWM, OJYyYEHHBIX MPU U3YyYEHUH Kypca Ha YPOBHE OCHOBHOT'O 00Iero o0pa3oBaHus, U Ha
pa3BUTHE MPEICTABICHUN O CIy4YalHBIX BEIMUMHAX U B3aMMOCBS3SX MEXKAY HUMHU Ha BXKHBIX MIPUMEPaXx, CIOKEThl KOTOPBIX OYEPITHYTHI U3 OKPYXKAIOIIET0 MUpA.
B pesynprare y o0ydaromuxcs J0KHO ¢(hOPMUPOBATHCS MPEACTABICHNE O HanboJiee YIIOTPEeOUTENbHBIX U OOIIMX MAaTEMAaTHUYECKUX MOJICNISIX, UCTIONIBb3YEMbIX IS
OMMCAaHUs AHTPONOMETPHUECKUX M JeMOrpa@uuecKux BEIMYWH, IMOTPEIIHOCTEH B pa3IUYHbIE poOJia H3MEPEHHSX, JTUTEIbHOCTH O€30TKa3HOH padoThl
TEXHUYECKUX YCTPOMICTB, XapaKTEPUCTHK MAaCCOBBIX SIBIEHHH M IPOLECCOB B oOmIecTBE. YueOHbIM Kypc sABiseTcs 0a3oi [UIsi OCBOEHHUS BEPOSTHOCTHO-
CTaTUCTMYECKUX METOAOB, HEOOXOJUMBIX CHEIMAINCTaM HE TOJbKO MHKEHEPHBIX CHEIMATbHOCTEH, HO TAK)KE COLMAIBHBIX M IMCUXOJIOTHYECKUX, MOCKOJIBKY
COBpEMEHHBIE O0IIECTBEHHbIE HAYKH B 3HAYUTENILHOM Mepe HCIONIb3YIOT ammapaT aHajin3a OolblIuX JaHHbIX. [{eHTpanbHyo yacTh yuyeOHOro Kypca 3aHHMaeT
o0CyXJIeHUe 3aKOHa OOJIBIINX yuced — (yHIAMEHTAIbHOTO 3aKOHA MPHPO/Ibl, UMEIOLIEr0 MaTeMaTHUECKYIO (pOpMaTH3alHIo.

B cooTBeTcTBUM C yKa3aHHBIMHM LEISIMH B CTPYKType Y4eOHOro Kypca «BeposiTHOCTP M CTaTUCTHKa» Ha yriyOJIEHHOM YpOBHE BBIJIEIEHBI OCHOBHBIE
cojiepkarenbHble TMHUN: «Ciy4aiiHble COOBITUS M BEpOATHOCTI» U «CilydaliHble BeJIMYMHBI U 3aKOH OOJIBIINX YUCEI.

[ToMMMO OCHOBHBIX JIMHUI B y4€OHBIH Kypc BKJIIOYEHBI 3JIEMEHTHI TEOPUU I'padoB U TEOPUU MHOKECTB, HEOOXOIUMBIE JI MOJHOLUEHHOIO OCBOEHHUS
MaTepHala JaHHOrO y4eOHOro Kypca M CMEKHBIX MaTeMaTUYeCKUX y4eOHBIX KypCOB.

Copnepxanue nuHuU «CiydaiiHble COOBITHS M BEPOSATHOCTHY CIIY)KMT OCHOBOM /17151 (POPMUPOBAHMSI IPEJCTABICHUN O paclpeieIeHUN BEPOATHOCTEH MEXIy
3HAYEHUSIMU CIy4alHbIX BEJIMYMH. BakHyI0 yacTh B 3TON COZep KaTeIbHON JMHUM 3aHUMAeT U3yuyeHHe MeOMETPUUECKOro U OMHOMHMAIBHOIO paclpeieieHuil 1
3HAKOMCTBO C UX HENPEPbIBHBIMU aHAJIOraMH — IIOKa3aTEIbHBIM U HOPMAJIbHBIM paclpeeeHUsIMU.

Tembl, cBA3aHHBIE ¢ HEMPEPHIBHBIMU CIIyYalHBIMU BEIMYMHAMHU U PACHpPEICNCHUSIMHU, aKIEHTUPYIOT BHUMaHHE OOYyJalolUXcs HA ONMUCAHUM U U3YYEHUH
CIIy4alHbIX SIBJIEHUI C MOMOIIBIO0 HEMPEPBIBHBIX PyHKIINNA. OCHOBHOE BHUMaHHE Y/AESETCs MOKa3aTeIbHOMY U HOPMaJIbHOMY paclpeesIeHUsIM.

B yueOHOM Kypce mpenycMaTpuBaeTCsi O3HAKOMHUTEIIPHOE H3YyYEHHE CBSA3M MEXIy CIydyalHbIMU BEJIMYMHAMHM M OIUCAaHWE ATOW CBS3M C TOMOIIbIO
KO3 pUIIMEHTa KOPPESILMUA U ero BHIOOPOYHOTO aHajora. JTH 3JIEMEHTHI COJepKaHUsl Pa3BUBAIOT TeMy «JluarpamMmbl pacceMBaHMs», U3yYCHHYIO Ha ypOBHE
OCHOBHOT0 00111eT0 00pa3oBaHusl, © BO MHOTOM OMHUPAIOTCS HA CBEIECHUS U3 KYPCOB alreOpbl U FT€OMETPHH.

Emé oauH snmeMeHT copaepikaHus, KOTOPBIM MpeiaraeTcsi Ha O3HAaKOMHUTEIbHOM YpPOBHE — IOCIEIOBATEIbHOCTh CIyYalHBIX HE3aBUCHUMBIX COOBITHIA,
HACTYMAIOLUX B €IMHUIY BpeMeHU. O3HaKOMJIEHHE C paclpeesieHUeM BEpOSTHOCTEH KOJMYECTBA TaKUX COOBITUH HOCHUT Pa3BUBAIOIIMN XapakTep U SBISETCS
aKTyaJbHBIM Ui OyAYyIIHUX a0UTYPUEHTOB, IOCTYNAIOIINX HA YU€OHBIE CIICUATEHOCTH, CBS3aHHBIE C OOLIECTBEHHBIMU HAYKAaMH, ICUXOJIOTUEH U YIIPABICHUEM.

Ha u3ydenue yaeOHOro Kypca «BeposiTHOCTh M CTaTUCTHKA» Ha YIIIyOJIGHHOM ypoBHE oTBoAUTCs 68 wacoB: B 10 kimacce — 34 gaca (1 gyac B Hegemo), B 11
kiacce — 34 gaca (1 4ac B Hezelio).



COJAEP/KAHUE OBYYEHUA

10 KJIACC

I'pad, cBsa3ublii Tpad, mytu B rpade: nukis u nenu. CteneHb (BAJICHTHOCTD) BepiuHbL. ['padbl Ha utockocTh. JlepeBbsi.

CaydaiiHple SKCIIEPUMEHTHI (OIBITHI) U CIIydaiiHbIE COOBITHS. DIeMEHTapHbIe COOBITUS (MCX0/b1). BeposTHOCTD ciydaiiHOro coobiTus. biu3octs 4acToThl 1
BepOATHOCTH coObITUH. CilyyaiiHble ONBITH C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH.

Omnepannu Ha/K COOBITUSIMHE: TIepecedeHue, 00beTMHEHNE, IPOTUBOIIOIOXKHBIE COOBITHS. [lnarpaMmmer Diinepa. Dopmyra CI0KEHUS BEPOSITHOCTEH.

VYcioBHas BEPOSITHOCT. Y MHOXKEHHE BEposTHOCTEN. JlepeBo citydaiiHOro skcnepuMenTa. @opmyna nosaHoi BepostHoctu. Popmyna baiieca. HezaBucumblie
COOBITHS.

bunapHblii ciydaiiHplii ombIT (MCHbITaHue), ycrnex M Heynada. HesaBucumble ucnbiTanusa. Cepus HE3aBHCHMBIX MCIBITAaHUH 10 TNEPBOro ycrexa.
[lepectanoBku u paxropuan. Yucno coueranuii. Tpeyronsuuk Iackans. @opmyna 6maoma Herotona.

Cepus He3aBUCHMBIX UcnbITaHui beprysu. CiryuaiiHblil BBIOOP U3 KOHEYHON COBOKYITHOCTH.

CnyuyaitHas BenuuuHa. Pacnpenenenue BepositHocTed. [luarpamma pacnpenenenus. Onepanuu HaJ CIy4alHbIMM BeJIWYMHAMHU. buHapHas ciydaiinas
BenuumnHa. [Ipumeps! pacnpeesneHuii, B TOM 4ncie TeoMeTpudeckoe 1 OMHOMHUAIIBHOE.

CoBMecTHOE pacmpeiesieHrne IBYX ClydalHbIX BeUurH. He3aBucuMeble citydaifHbie BETUYUHBI.

MaremaTHueckoe OXXHJaHHWE CIydailHOW BelIMuyuHbl (pacmpenerneHus). [Ipumepsl MpUMEHEHHs MaTEMaTHYeCKOro OKUAAHUs (CTpaxoBaHUE, JIOTEpes).
Matemaruueckoe OXKuUJaHWE OMHApHOM CllydallHON BeIMYMHBI. MaTeMaThdeckoe OXHUJAAHME CYMMBbI CIIy4alHbIX BeJIMYMH. MaTemaTuyeckoe OKuJaHHe
reOMEeTPHUECKOro 1 OMHOMHUAIBHOTO paclpeieleHni.

Jlucniepcus M cTaHJapTHOE OTKJIOHEHUE ClydaiiHOM Benn4uHbI (pacnpenenenus). Jucnepcust OuHapHOH cilydyaliHOM BETUYMHBI. MaTreMaTH4ecKoe 0XKHUIaHne
MIPOU3BEACHUS U TUCIIEPCHSI CYMMBbl HE3aBUCUMBIX CIy4ailHbIX BeNUYMH. Jlucnepcus u cTaHIapTHOE OTKIOHEHHE OMHOMMAIBHOTO pachpeneneHus. Jucnepcus u
CTaHJIapTHOE OTKJIOHEHHE T€OMETPUUYECKOTO pacipeieIeHHs.

11 KJIACC

HepaBenctBo YeOwiméBa. Teopema YebObiméBa. Teopema bepnymmu. 3akon Oonpmmx uucen. BpiOopounslii MeTon wuccienoBaHuil. Bribopounbie
xapakTepucTHKU. OlIeHHBaHNE BEPOSATHOCTU COOBITHS 11O BEIOOPOUHBIM JJaHHBIM. [IpoBepka MpocTeHIINX TUIIOTE3 C TOMOIIBIO0 H3YYEHHBIX paclpeeeHui.

HenpepsiBHble ciyualinble BenuuuHBbL. [Ipumepbl. DyHKIMSA IUIOTHOCTH BEPOSATHOCTH paclpezeseHus. PaBHOMEpHOE pacmhpeleseHue M ero CBOMCTBA.
3ajauy, NPUBOASAIIME K IIOKA3aTElIbHOMY paclpeieieHHIo. 3aJadyd, NPUBOASIINE K HOPMAJIbHOMY pachpeneicHuio. DyHKIMs IUIOTHOCTH BEPOATHOCTHU
MOKAa3aTeIbHOr0 pacnpeieneHusi, (QYHKIMS IUIOTHOCTH BEPOSTHOCTH HOpPMalbHOro pacnpeaeneHus. DyHKIUS TIUIOTHOCTH U CBOMCTBA HOPMAaJbHOTO
pacrpeneneHus.

[TocnenoBarenbHOCTH OIMHOYHBIX HE3aBUCUMBIX COOBITHIN. 3a/1auu, TPUBOASINNE K pactpesenennto [Tyaccona.

KoBapuanus aByx ciyuyailHbix BenuduH. Koaddunuent auneitHol koppensuuu. CoBMecTHbIE HAOMIOJCHNS JIBYX BEeIUYMH. BbIOOpOUHBINH KOAPPHUIMEHT
Koppensiuuu. Paznnune Mexay TMHEHHON CBI3bI0 M IPUYMHHO-CIIEICTBEHHOM CBS3bI0. JIMHEHAs perpeccus, METOJl HAMMEHBIIINX KBAJIPaTOB.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITIPOI'PAMMBI YYHEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»
HA YI'VIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

INPEAMETHBIE PE3YJIbTATbBI

K konity 10 kjaacca o0ydarmuiicss HAyYUTCS:

CBOOOJHO OIEpUPOBaTh MOHATUAMU: rpad, miuockuil rpad, csa3HbIA rpad, myTh B Tpade, Lenb, IUKI, JAEPEBO, CTENEHb BEPUIMHBI, AEPEBO CIy4ailHOrO
JKCIIEPUMEHTA;

CBOOOJTHO OTEPHPOBATH MOHITUSMH: CIIyUAHBIN SKCIIEPUMEHT (OIBIT), CIy4ailHOEe COOBITHE, DJIEMEHTAPHOE CIy4ailHOe COOBITHE (DIIEMEHTAPHBIN HCXO.)
CJIy4aifHOT O OIBITA, HAXOAUTH BEPOSITHOCTU COOBITUI B ONBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMU;

HAXoJUTh U (POpMyITUpPOBaTh COOBITHS: TIepeceueHe, 00beIMHEHNE JaHHBIX COOBITHI, COOBITHE, TIPOTUBOMOIOXHOE JaHHOMY, HCIIOJIB30BaTh TUATPAMMBI
Dinepa, KOOPAUHATHYIO MPSAMYIO JJIsl PELIeHUs 3a/1a4, [10JIb30BaThcs (POPMYIIOH CIIOKEHHs BEPOSATHOCTEH JUIsl BEPOATHOCTEH JBYX U TPEX CIy4alHBIX COOBITHIA;

OIEpUPOBATh MOHATUSMU: YCJIOBHAsl BEPOSITHOCTh, YMHOXKEHUE BEPOSITHOCTEH, HE3aBUCHUMbBIE COOBITHSA, JAEPEBO CIy4YailHOrO HSKCIIEPUMEHTA, HaXOJUTh
BEPOSITHOCTH COOBITUI C MOMOIIBIO MPaBUa YMHOXEHHUs, JI€peBa CIy4alHOro OMbITa, MCIOJIb30BaTh (OPMYIy MOJHOM BeposTHOCTH, popmyny baiieca mpu
peIIeHNH 33a1a4, ONPEeIATh HE3aBUCUMOCTh COOBITHI TI0 ()OPMYIIE U TI0 OPTaHU3AIMH CITy4aifHOTO SKCIIEPUMEHTA;

IPUMEHATh U3y4eHHble KOMOMHATOPHBIE (HOPMYJIBI JUIs IEPEUUCICHHS] JIEMEHTOB MHOXKECTB, HJIEMEHTAPHBIX COOBITHI CIy4aifHOTO OIbITa, PEIIeHUs 3a1a4
10 TEOPUU BEPOSITHOCTEN;

CBOOOJTHO ONEpUPOBATh MOHATUAMU: OMHAPHBIN CIIydaiiHBIN ONBIT (MCHBITAHKE), YCIIEX U HEy/Jaua, He3aBUCHMBbIE MCIIBITAHUS, CEpHs UCTIBITAHNMN, HAXOAUTh
BEPOATHOCTH COOBITUI: B CEpUU UCIBITAHUH 0 MEPBOTO ycliexa, B CEpUU MCIBITAaHUNM BepHyIau, B OombITe, CBI3aHHOM CO CIy4YailHbIM BHIOOPOM M3 KOHEYHOM
COBOKYITHOCTH;

cBOOO/IHO ONEpUpOBaTh MOHATUSIMM: CIIydaiiHas BEIMUYMHA, paclpeiesieHue BEpOSITHOCTEH, AuarpaMma pacrpeneiaeHus, OMHapHas ciydaiiHasi BeJIM4YMHA,
reoMeTpHuecKoe, OMHOMHAIbHOE paclpeieeHuE;

OIIepUPOBATh MOHATUSMU: COBMECTHOE pacHpe/esIeHNe JABYX CIy4YailHbIX BEJIMYHMH, HCIOJB30BaTh TAOIMIly COBMECTHOTO PACcHpEeesIeHUs ABYX CIy4YailHbIX
BEJIMYMH IS BBIACICHUS PACIIPEIEICHNS KaKJOW BETUUHNHBI, ONIPEIEICHNs HE3aBUCUMOCTH CIIy4ailHbIX BEJIUYNH;

cBOOO/JIHO ONEpUpOBaTh MOHITHEM MAaTEeMATUYECKOTO OKHUJAHUS CIy4yallHOW BeNIMYMHBI (pacmpeleNeHus), MPUMEHSITh CBOMCTBA MaTeMaTHYeCKOIo
OKUJIaHUS MPH PEIICHUH 33]1a4, BBIYUCISTh MaTEMAaTHUYECKOE OKUAaHNe ONHOMUAIBHOTO U T€OMETPHUECKOTO PaCIpe/IeNieH

cBOOO/IHO ONEpUPOBATh MOHITUSIMU: AUCIIEPCHS, CTAHIAPTHOE OTKJIOHEHUE CITy4yallHOM BEIMUYMHBI, MPUMEHSATh CBOMCTBA TUCIEPCUN CIy4YalHOW BEIHUYMHBI
(pactpenenenusi) Ipy peleHuy 3a1ay, BBIYUCIATh JUCIIEPCUIO U CTaHIaPTHOE OTKJIOHEHHUE T€OMETPUYECKOTr0 U OMHOMUAIILHOTO paclpeesieHuH .

K xomniry 11 kiaacca o0ydaromuiicss HAy4UTCS:

BBIUHCIISATH BBIOOPOYHBIE XapaKTEPUCTUKHU IO JAaHHOM BHIOOPKE M OLIEHUWBATh XapaKTEPUCTUKU T€HEPATbHOM COBOKYIMHOCTH JAaHHBIX 1O BBIOOPOYHBIM
xapakTepucTukaMm. OIIeHUBaTh BEPOATHOCTU COOBITHI U MPOBEPSITH MPOCTEUIIINE CTATUCTHYECKUE THIIOTE3bI, TOJIB3YsACh U3YUYCHHBIMH PacIpeIeIICHUSIMH;



IIPUBOAUTH TPUMEPHI 3ajad, NPUBOJAIIMX K I10KA3aTEIbHOMY pPAacIpelesIeHUI0, 3a/ad, IPUBOAALIMX K HOPMaJbHOMY pacmpeneneHuto. OnepupoBaTb
MOHATUSAMH: (PYHKIUS TUIOTHOCTH BEPOSITHOCTH TOKA3aTEIbHOTO paclpesieieHus, QYHKIUS TIOTHOCTH BEPOSTHOCTH HOPMAIBHOTO paclpeneieHus, QyHKIUS
IUIOTHOCTH U CBOMCTBA HOPMAJILHOT'O PAaCIpeieNIeHMS;

orpenenaTs K03 puiuenT muHeiHON Koppesinu, BEIOOPOUHBINA KO3(PPHUINEHT KOPPEISAILUH.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne HaumeHnoBanue pa3ziesioB U TeM IpOrpaMMbl KommmuectBo wacos DnekTpoHHbIe (U(PPOBLIE)
n/n Beero| Konrponbusie | IlpakTuueckue 0bpasoBaTebHbIC PeCypChI
paboThl paboThI
1  |Dnementsl Teopuu rpaoB 3 https://lesson.academy-
content.myschool.edu.ru/02.4/10
2  |CmyyaiiHbIe OTIBITHI, CITyYaifHbIE COOBITHSI M BEPOSITHOCTH 3 https://lesson.academy-
COOBITHI content.myschool.edu.ru/02.4/10
3 |Omeparnmu HaJy MHOXXECTBAMHU M COOBITHAMU. CIIOXKEHHE U 5 https://lesson.academy-
YMHOXKEHHUE BEPOSATHOCTEH. Y CIIOBHASI BEPOSTHOCTD. content.myschool.edu.ru/02.4/10
HezaBucumelie coObITHS
4 |DneMeHThl KOMOMHATOPUKH 4 1 https://lesson.academy-
content.myschool.edu.ru/02.4/10
5 |Cepuu nocienoBarenbHbIX UCTbITaHui. VcnibiTanus bepaymmm. | 5 https://lesson.academy-
CryuaifHblii BBIOOP U3 KOHEUHON COBOKYITHOCTH content.myschool.edu.ru/02.4/10
6 |CnydaiiHble BETUYMHBI U paclpeIeICHUS 14 1 https://lesson.academy-
content.myschool.edu.ru/02.4/10
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0
11 KJIACC
Ne HauMeHoBaHMe pa3eoB ¥ TEM MPOrpaMMbl KonuuecTBo yacos DnekTpoHHbIe (UPPOBHIE)
n/n Beero| Kontponsusie | IlpakTuueckune 06pasoBaTebHbIE PeCypChI
paboThI paboTsI
1  |3akoH OONBIINX YHCE 5 https://lesson.academy-




Ne HanmenoBanue pa3zneinoB U TEM IPOrpaMMbl

KonunuectBo yacoB

OnexTpoHHbie (I(POBLIE)
00pa3oBaTeNbHBIC PECYPCHI

Bcero| KonTpoibHbIe IIpakTrueckue
paboThI paboThI
content.myschool.edu.ru/02.4/11
2 |DneMeHThI MATEMaTUYECKOW CTaTHCTHKH 6 https://lesson.academy-
content.myschool.edu.ru/02.4/11
3  |HempepsiBHBIE ClTydaiiHble BEIUYUHBI (paclpeaeIcH s ), 4 https://lesson.academy-
1oKa3aTejabHOe U HOPMAIILHOE PACIIPECICHHSI content.myschool.edu.ru/02.4/11
4 |Pacupenenecuue [lyaccona 2 https://lesson.academy-
content.myschool.edu.ru/02.4/11
5  |CBs3p MeXay CllydailHBIMU BEJTHYMHAMH 6 https://lesson.academy-
content.myschool.edu.ru/02.4/11
6 |OOoOIIeHue U cucTeMaTH3alus 3HaHUIA 11 1 https://lesson.academy-
content.myschool.edu.ru/02.4/11
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 1 0




MPOBEPSIEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM TPOI'PAMMABI

10 KJIACC
Kon
MPOBEPAEMOro IIpoBepsiemble MpeaAMeTHbBIE Pe3yJIbTaThl 0CBOEHHSI OCHOBHOI 00pa30oBaTe/IbHON MPOrpaMMbl CpeHero 0011ero 00pa3oBaHus
pe3yJbTara
6 Teopust BeposiTHOCTEH M CTATUCTHKA
6.1 YuTath U CTPOUTH TAOJIMLIBI U JUATPAMMBI
6.2 OmnepupoBath NOHATHAME: CpefiHee apruMeTHIecKoe, MelnaHa, HauOoJblee, HauMEHbIIIee 3HaYeHNEe, pa3MaxX MacCHBa YHCIIOBBIX JIAaHHBIX
OnepupoBaTh MOHATUSMU: CIy4dailHBI SKCIIEPUMEHT (ONBIT) U CiIy4ailHOE COOBITHE, 3JEMEHTApHOE COObITHE (RJIEMEHTApHBIA HCXOX)
6.3 CIIy4allHOTO OIbITA; HAXOJIUTh BEPOSATHOCTH B ONBITAX C PABHOBO3MOXXHBIMU CIy4YaHBIMU COOBITHUSIMH, HAXOJUTh U CPaBHHUBATH
BEPOSTHOCTH COOBITHI B U3yYEHHBIX CIyYalHBIX IKCIEPUMEHTaX
6.4 Haxomuts 1 GopmynupoBaTh COOBITHS: TIepeceUCHUEe U OOBEAMHCHNE JAHHBIX COOBITHH, COOBITHE, TPOTHUBOIOIOKHOE TAHHOMY COOBITHIO;,
M0JIb30BAThCA AUarpaMmamu Ditiepa u GOpMyIoH ClI0KeHHs BEPOSITHOCTEH NP pelIeHUH 3a]1a4
6.5 OnepupoBatb MOHATUAMHU: YCIOBHAS BEPOATHOCTD, HE3ABUCHMbIE COOBITHSI; HaXOJUTh BEPOSITHOCTU C IOMOIIbIO MpaBUia YMHOXKEHUS, C
ITOMOUIBIO J€PEBA CIIYYaliHOTO OIIbITA
6.6 [TpuMeHsITh KOMOMHATOPHOE NIPABUIIO YMHOXKEHUS IIPU PEILIEHUH 3a7a4
6.7 OnepupoBarh NOHATUSMU: UCTIBITAHUE, HE3AaBUCUMBIC HCTIBITAHUS, CEpUs UCTIBITAHUH, yCIIeX U Hey/laya; HaXOJUTh BEPOSITHOCTH COOBITUI B
' CepHH HE3aBUCHMBIX UCIBITAHUH 10 IEPBOT0 ycIexa, HaXOJUTh BEPOSITHOCTU COOBITHI B C€pUU UCTIbITAHUHN bepHynnu
6.8 OnepupoBaTh NOHATHIMU: CIIydailHasi BEIUYMHA, paclpeielIeHHe BEPOSTHOCTEH, IMarpaMmMa pacipeieeHus
11 KJIACC
Kon
NpoBepPsieMOro IIpoBepsiemble IpeaMeTHBIEC Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM 00pa30BaTe/IbHOH POrPaMMBbI CpeIHero 0o1ero o0pa3oBaHust
pe3yJibTara
5 Teopust BEposITHOCTEN M CTATUCTHKA
51 CpaBHUBaTh BEPOATHOCTH 3HAYCHUI CITy4alHOW BEJTMYMHBI IO PACHPEICIICHUIO WIIN C IIOMOIIBIO JUarpamMm
59 OnepyipOBvaTL MOHSATUEM MATEMAaTHYECKOTO OXXHAAHUS, NPUBOAWTH NPHUMEPHl TOTO, KAaK IMPUMEHSETCS MaTEeMaTUYECKOE OXXKHIaHHE
CIIy4aiiHOM BEJIMYMHBI, HAXOJAUTh MaTEMaTHUECKOE 0XKHIaHNE IO JAHHOMY paclpeIeIeHUI0
5.3 VmeTs npencrabiieHne o 3aK0He OOJIBIINX YHCE
5.4 VMeTp npeacTaBleHne 0 HOPMaJIbHOM paclpeelIeHun




INPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

10 KJIACC
Kon IIpoBepsieMblii 31eMEHT COAeP/KAHUSA
6 Teopust BEpOATHOCTEHN M CTATUCTUKA

6.1 [IpencraBnenue MaHHBIX C TOMOIIBI0 Tabmul U auarpamm. CpenHee apupMeTHuecKoe, MeAMaHa, HauOobllee U HaMMEHbIIee 3HAYCHHUS,
pa3Mmax, IUCIepcHsi U CTaHIapTHOE OTKIOHEHHE YHCIOBBIX HA0OpPOB
Cry4aiiHple SKCIIEPHUMEHTHI (ONBITHI) U CIy4ailHbIE COOBITHS. DIEMEHTapHbIE COOBITHS (MCXOABI). BeposSTHOCTH CirydailHOrO COOBITHSL

6.2 bauzocte 4yacToThl M BepOSTHOCTH COOBITHH. CiydaiiHble ONBITBI C PAaBHOBO3MOXKHBIMHU 3JIEMEHTApHBIMU COOBITUSMHU. BepostHocTn
COOBITHI B OTBITAX C PABHOBO3MOXXHBIMH JIEMEHTAPHBIMHU COOBITHSIMU

6.3 Onepaunn Haj COOBITHSIMU: TIepeceyeHHe, OObEIMHEHUE, NPOTUBOMNONOXKHbIE CcOObITUSA. [lumarpammel Oitnepa. dopmyna cioxeHus
BEPOATHOCTEN

6.4 VYcnoBHas BEPOATHOCTb. Y MHOXKEHHE BEPOSATHOCTEH. JlepeBo ciydaiiHoro skcnepumenta. @opmyna nosHod BeposTHocTU. HeszaBucumeie
COOBITUSA

65 KombOunaroproe mnpasuno ymHoxkeHus. llepectaHoBku u Qaxrtopuan. Yucno coueranuil. TpeyrompHuk [lackans. dopmyna OuHOMa
Herorona

6.6 bunapHbIli ciydaiiHbIN ONBIT (UCIBITaHME), ycnex U Heynada. HesaBucumble ucnbiTanus. Cepusi HE3aBUCHMBIX HCIBITAHUN JIO MEPBOTO
ycnexa. Cepust He3aBUCUMBIX HCIIBITAHUN bepHym

6.7 Crnyuaiinas BenuuuHa. Pacmpenenenue BeposiTHocTei. [luarpamma pacnpenenenus. [lpumepsl pacnpeneneHui, B TOM YHCIIE
reOMeTpHUYECKOe U OMHOMHUAIBHOE

11 KJIACC
Kon IIpoBepsieMblil 3JIEMEHT CO/IePKAHUS
5 Teopust BeposiTHOCTEN M CTaTUCTHKA

YucnoBble XapaKTEpUCTHKU CIy4YalHBIX BEJIWYMH: MaTEMaTHUECKOE OKUIAHHWE, IUCIEPCHsS M CTaHJApTHOE OTKJIOHEHHE. [Ipumepsl

51 MPUMEHEHUS] MaTEeMaTHMYeCKOTO OXHUAAaHHSA, B TOM UHWCJIE B 3aJadyax M3 MOBCEAHEBHOW KH3HU. MareMaTHdecKoe OXKuIaHHe OMHApHOM
CIIy4allHOM BeNMYMHBI. MareMaTH4ecKoe OKMJIAHUE CYMMBI CIIYy4aliHbIX BEJIMYMH. MaTeMaTuyeckoe OXHUAAHWE U JUCHEpCUs
reOMETPUYECKOT0 1 OMHOMHAIILHOTO pacipeeeHui

5.2 3akoH OOJIBLIMX YMCEIl M €r0 POJib B HayKe, MpHpoJie U obuiecTBe. BrIOOpOUYHBIN METOT Mccie10BaHUN

53 [Ipumepsbl HENpEepbIBHBIX CIIy4alHbIX BeNW4MH. [loHSATHE O IUIOTHOCTM paclpeneiaeHus. 3aJauyd, NOPUBOJALINE K HOPMAJIbHOMY

pacnpeneneHuto. [ToHsiTHe 0 HOpMaILHOM pacHpeesIEHUU




Ko nposepsiemoro

TpedoOBaHMS

ITPOBEPAEMBIE HA EI'3 110 MATEMATHUKE TPEBOBAHUSI K PE3YJIBTATAM OCBOEHMA
OCHOBHOHU OBPA3OBATEJIBHOU ITPOI'PAMMBI CPEJTHEI'O OBIIETI'O OBPA3OBAHUA

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOEHHSI OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl CPeIHEro
001ero ooOpazoBaHus

Brnanenune MeTogamMu J0Ka3aTenbCTB, ATOPUTMAMH PEIICHHS 33a49; yMeHHe (POpMyITUpOBATh U ONIEPUPOBATH MOHITHIMU:
oIpeJiesIeHUe, akCHOMa, TeopeMa, CIIEICTBUE, CBOMCTBO, IPU3HAK, JI0Ka3aTeIbCTBO, PABHOCHIIbHBIE ()OPMYITUPOBKH; IPUMEHATH HX;
yMeHHe pOpMYIHPOBATH OOPATHOE M MPOTHBOIIOIOKHOE YTBEPKACHUE, TPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI, HCIIOJIE30BATh METO]
MaTEMaTHYECKON MHAYKLUHU; IIPOBOJUTD JOKA3aTEIbHbIE PACCYXKICHHUS TP PEILICHNN 3a]a4, OLIEHUBATh JIOTMYECKYIO IIPABUIIBHOCTD
pacCyXJI€HHI; YMEHHE ONIEPUPOBATH MOHATHIMU: MHOKECTBO, ITIOJAMHOKECTBO, ONIEPALIMK HAJl MHOKECTBAMU; YMEHUE UCII0JI30BATh
TEOPETUKO-MHOKECTBEHHBIN ammapar JJIs ONMCAHUS PEabHBIX MPOLIECCOB U SIBJICHUM U IIPU PEILIECHUU 3aa4, B TOM YHUCIIE U3 APYTUX
y4eOHBIX IPEMETOB; YMEHHE ONIEPUPOBATH MOHATHIMU: Tpad, CBSI3HBIN rpad, 1epeBo, IUKI, rpad Ha MIIOCKOCTH; yMEHHE 33JaBaTh U
OIMCBIBATh Ipadbl pa3IMYHBIMU CIIOCOOAMU; CIIOJIb30BaTh rpadbl IPH PELICHUH 3a7a4

YMeHHe onepupoBaTh MOHATHIAMU: HATypalIbHOE YHCIIO0, LIEJIOE YNCIIO, CTEIIEHb C LIEJIBIM MI0KA3aTesieM, KOPEHb HaTypalbHOM CTEINEHH,
CTEIEHb C PALIMOHATIBHBIM [TOKa3aTeNeM, CTENEHb C IeHCTBUTENILHBIM [TOKa3aTeIeM, Jorapudm ducia, CHHYC, KOCUHYC M TaHT€HC
IIPOU3BOJILHOTO YUCIIA, OCTATOK 110 MOJYJII0, PALIMOHAIIBHOE YHCII0, UPPAMOHAIBHOE YHCIIO0, MHOKECTBA HATYPAJIBHBIX, LICIIBIX,
palnMoHaNbHBIX, AEHCTBUTEIBHBIX YHCENT; YMEHUE HCII0JIb30BaTh MPU3HAKH JIETUMOCTH, HAUMEHBIIMNA OOIINI 1eIUTENb U HauMEHbIIIee
oO1uiee KpaTHOE, alNropuT™ EBKIIMAA U pelIeHnn 3aa4; 3HAKOMCTBO C Pa3JINYHBIMU MO3UIIMOHHBIMU CUCTEMaMH CUUCIICHUS; YMEHHE
BBINOJIHATE BBIYMCIICHUE 3HAUEHUI U IpeoOpa30BaHuUs BBIPAKEHUN CO CTENEHSIMHU U Jlorapudmamu, mpeodbpa3zoBaHus ApoOHO-
palOHaJIbHBIX BRIPAXKEHUI; YMEHHUE ONIEpUPOBATH MOHITUSIMHU: [1OCIIEI0BATEIbHOCTD, apU(pMeTHYECKasi IPOrPECCHsl, FEOMETPHUYECKAs]
nporpeccusi, 06CKOHEYHO YOBIBAIOIIas FeOMETPHUECcKasi MPOrpeccHsi; YMEHHE 3aJjaBaTh MOCIIEI0BATEIbHOCTH, B TOM YHUCIIE C TOMOILBIO
PEKYPPEHTHBIX (POPMYIT; YMEHHE ONEPUPOBATH MOHATUAMU: KOMIUIEKCHOE YHCIIO, CONPSKEHHBIE KOMIIEKCHBIE YUCIIa, MOYJIb

U apryMeHT KOMILUIEKCHOTO YncIia, opMa 3aluCH KOMIUIEKCHBIX Yucell (reoMeTpruiecKasi, TPHTOHOMETpHUECcKas U alnredpandeckas);
YMETb MPOU3BOAUTH apU(PMeTUUECKUE TEUCTBUS C KOMIUIEKCHBIMU YHCIaMU; TPUBOAUTH MIPUMEPHI UCIIOJIb30BAHMSI KOMITJIEKCHBIX
4lCeJl; OIEPUPOBATh NOHATUAMU: MaTpuua 2x2 u 3x3, onpeAeaInTelb MaTPUILIbl, TEOMETPUUECKHI CMBICIT ONPEAEIUTEIS

YMeHue onepupoBaTh MOHSATUSIMU: PAlIMOHANIBHEIE, HPPAllMOHANILHBIE, TOKa3aTelbHbIE, CTeTIEHHBIE, JTOrapu(MUIECKUE, TPUTOHOMET-
PUUYCCKHUE YPAaBHCHUA N HCPABCHCTBA, UX CUCTEMbI; YMCHHUE OIICPUPOBATH NOHATUAMM: TOXKIACCTBO, TOXKIACCTBECHHOC Hp606pa3OBaHI/Ie,
ypaBHEHUE, HEPABEHCTBO, CHCTEMa YPaBHEHUM U HEPABEHCTB, PABHOCUIILHOCTh YPABHEHUI, HEPABEHCTB U CUCTEM; YMEHHE PelllaTh
YpaBHCHUA, HEPABCHCTBA U CUCTEMBI C ITIOMOIIBIO Pa3JINIHBIX HpI/IéMOB; peliaTh YpaBHCHU A, HCPABCHCTBA U CUCTEMEI C IMTapaMETPOM;
MIPUMEHSITh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JJIs PEIICHUS] MaTeMaTUUECKUX 3a71a4 U 3a7a4 U3 Pa3INuHbIX o0JacTel HAyKH U
peanbHOU KU3HU

YMeHue onepupoBaTh MOHATHAMU: GYHKIHUSA, YETHOCTD (PYHKIMH, TEPUOJUYHOCTh (PYHKIIUHU, OTPAHUYEHHOCTh ()YHKIIUH, MOHOTOH -
HOCTh (DYHKIIMH, SKCTpeMyM (YHKIIHH, HAanOOJIbIIIee U HAUMEHbIIIee 3HAaUCHHS QYHKIIUMA HAa TIPOMEXYTKE, HEMpepbhIBHAs (DYHKITUS,




acUMNTOTHI rpaduka QyHKIMU, IEpBast U BTOpas MPOU3BOIHAS (PYHKIIMH, TEOMETPUUYECKUN U PU3NIECKUIT CMBICI TPOU3BOIHOM,
nepBooOpasHasi, OnpeenEéHHbIN HHTErpall; YMEHHE HaXOAUTh ACUMITOTHI Tpaduka (pyHKINH; yMEHUE BBIYUCIIATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHHUSI, YACTHOTO ¥ KOMITIO3ULIUU (DYHKIUH, HAXOIUTh YpaBHEHUE KacaTelbHOM K rpaguKy QpyHKINM; yMEHHE
HAXO/UTh MPOU3BOHBIEC FIEMEHTAPHBIX (DYHKIIHIA; yMEHUE UCIIOB30BaTh MPOU3BOAHYIO JUIS HCCIICOBAHUS (PYHKIUH, HAXOIUTh
HauOOJIbIINE U HAUMEHbIINE 3HaYeHUsT (PYHKIIMIA; CTPOUTH TpaduKd MHOTOUJICHOB C UCIIOJIb30BaHUEM allllapaTa MaTeMaTH4YeCKOro
aHaJIM3a; IPUMEHSTH IPOU3BOIHYIO JJIsl HAX0XK/IEHUS HAWIyYLIEro pelIeHtsl B IPUKIIAJHbIX, B TOM YHCIIE COLUAIbHO-3KOHOMUYECKUX
1 (GU3MYECKUX 33/1a4aX; HAXOIUTh IUIOMAIN U 00BEMBI (PUTYp C MOMOIIBbIO HHTETPajia; MPUBOAUTH IPUMEPHI MATEMAaTHYECKOTO MOJIe-
JMPOBAHHUS C TIOMOIIBIO T PEepeHITNATBHBIX YPaBHEHUN

YMeHue onepupoBaTh MOHATUSAMU: Tpaduk QyHKIUU, oOpaTHas GYHKIUS, KOMIIO3ULIUSA QYHKIUHN, THHEHHAS (PYHKIMS, KBaJApaTHIHAS
GbyHKIWSA, paoHaIbHAs QYHKIUS, CTENCHHAs! (YHKIHS, TPUTOHOMETPUYECKHE PYHKIIMHU, 0OpaTHBIE TPUTOHOMETpUYecKre (QyHKIINH,
MoKasaresibHas u Jorapudmuueckas GyHKIUU; yMEHUE CTPOUTH rPaQUKU U3y4EeHHBIX (YHKIIUI, BHITIOTHATH IPe0Opa30BaHUs
rpaduKoB (PYHKIN, NCTIONB30BaTh TPa(UKH U1 U3yYSHHS MTPOIIECCOB M 3aBUCUMOCTEH, MTPH PEIICHUH 3a7a4 U3 IPYTUX YIeOHBIX
MIPEeIMETOB U 3a/1a4 U3 peaibHON KU3HU; BBIPAXaTh (HOPMYIaMU 3aBUCUMOCTH MEXKy BETUUMHAMU; UCIIOJIb30BaTh CBOICTBA U
rpaduky GYHKIUH U pelICHUs ypaBHEHHUI, HEPABEHCTB U 33144 ¢ TTapaMeTpaMu; n300pakaTh Ha KOOPIUHATHOM TUIOCKOCTH
MHOECTBA PEIICHUI YpaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue peniatb TEKCTOBBIE 33/1a4M Pa3HbIX THUIIOB (B TOM YHCJIE Ha MPOLIEHTHI, JOJU U YacTH, Ha JABMXKEHUE, paboTy, CTOMMOCTh TOBa-
POB U YCIIYT, HaJIOTH, 33J]aud U3 00JIACTH yIpaBJIEHUs JTMUYHBIMU U CEMEHHBIMU (PUHAHCAMM); COCTABIATH BBIPAXKEHHUS, YPABHEHUS,
HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBHUIO 3a/1a4M, UCCIIEI0BATh MOJIYYEHHOE PELICHHE U OLIEHUBATh MIPaBAOI0I00HOCTh Pe3yIbTaTOB;
YMEHHUE MOJIEJIMPOBATh PEAIbHbIE CUTYAIlMH Ha SI3bIKE MATEMAaTHKHU; COCTABIIAThH BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI
10 YCJIOBUIO 3a/1a4M, UCCIIEI0BAaTh OCTPOEHHBIE MOJIEH C UCIIOJIb30BAHUEM alapara ajreOpbl, UHTEPIPETUPOBATH MOTYUEHHBIN
pe3yJIbTar

YMeHue onepupoBaTh NOHATHIMU: CpeaHee apupMeTHyeckoe, MelnaHa, HauOoJbIlee U HauMeHblIlee 3HaYeHus, pa3Max, AUCIepcus,
CTaH/IapTHOE OTKJIOHEHHE YHCIOBOTO Habopa; yMEHHE U3BIIeKaTh, MHTEPIPETUPOBATh HH(OPMAILINIO, TPEJICTABICHHYIO B TabIUIaX, Ha
auarpammax, rpagukax, OTpakarollyto CBOMCTBA pealIbHBIX MPOLIECCOB U SIBJICHUI; MPEICTaBIATh HH()OPMAIUIO C TOMOIIBIO Ta0IHIl U
Jyarpamm; UCcie10BaTh CTAaTUCTUYECKUE IaHHbIE, B TOM YHCIIE C IPUMEHEHUEM rpapuuecKiX METOJIOB U AIEKTPOHHBIX CPE/ICTB;
rpaduUecKy ucciae10BaTh COBMECTHBIE HAOIIOIEHHSI C TOMOIIBIO AMarpaMM pacCEeMBaHMsl U JIMHEHHON perpeccuu

YMeHue onepupoBaTh MOHATUSAMU: CIIyYallHBIM OIBIT U CIIydallHOE COOBITHE, BEPOSITHOCTh CIIy4allHOTO COOBITHS; YMEHHUE BHIYUCIISATh
BEPOSTHOCTH C UCIOJIb30BaHNEM I'paUueCKUX METO0B; IPUMEHATH (POPMYJIIBI CII0KEHHUSI M YMHOXKEHUS BEPOSITHOCTEH, (popMyITy mo-
HOM BeposiTHOCTH, (popmyny bepHyiim, koMOHHAaTOpHBIE (PaKThl U (POPMYIIBI; OLIEHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHI; yMEHHE
OIIEpUPOBATh NOHATUSAMU: CIIy4aiiHas BEIUYHMHA, PACIIPENETICHUE BEPOSITHOCTEN, MATEMAaTHUECKOE OKUaHUE, TUCTIEPCUS U CTaH-
JApPTHOE OTKJIOHEHHUE CIIy4allHOM BeNTMYHHBI, PYHKIIMH pacHpeesIeHNs U TUIOTHOCTU PaBHOMEPHOTI'0, MIOKA3aTeIbHOTO M HOPMAJILHOTO
pacnpeesieHuii; yMEHHE UCII0JIb30BaTh CBOMCTBA N3YUEHHBIX PAaCIPEEIICHNN A PEILIEHUS 3a7a4; 3HAKOMCTBO C TOHATHSAMU: 3aKOH
OOJIBIIIMX YHCEJI, METO/Ibl BEIOOPOUHBIX MCCIIEJOBAaHUH; YMEHNUE IPUBOIUTH IPUMEPHI MPOSIBICHHS 3aKOHA OOJIBIINX YUCET

B IPUPOJHBIX U OOIIECTBEHHBIX SIBICHUX; YMEHHE ONIEPUPOBATh MOHATUSIMH: COUETAHUE, IEPECTAHOBKA, YHCIO COYETAaHHUH, YHCIIO




nepecTaHoBoK; OMHOM HbroTOHA; yMeHne NpuMeHATh KOMOMHATOpHBIE (DaKThl U pacCYKICHUS Ul PELIeHUs 3aj]ay; OLEHUBATh
BEPOSITHOCTH PEATIbHBIX COOBITHI; COCTABIISITh BEPOSTHOCTHYIO MOJIENIb M HHTEPIIPETUPOBATH MOJYYSHHBIH pe3yabTarT

YMeHnue onepupoBaTh NOHATUAMU: TOUYKA, IPAMasi, INIOCKOCTb, IPOCTPAHCTBO, OTPE30K, JIyd, BEJINYUHA YIJIa, INIOCKUH Yroj, IByTpaH-
HBIN YroJl, TPEXIPAHHBINA YroJl, CKPEIUBAOLINECS IIPSIMBIE, IApAJIEIBHOCTD U NEPIEHANKYJIAPHOCTD IIPSAMBIX U IIJIOCKOCTEH, Yroi
MEXy IPSAMBIMH, YTOJI MEXAY IPSIMOM U INIOCKOCTBIO, YTOJI MEXY INIOCKOCTAMH, PACCTOSIHUE OT TOYKH J10 TUNIOCKOCTH, PACCTOSIHUE
MEXy IPSIMBIMH, PACCTOSTHIUE MEXTy TUIOCKOCTSIMHU; YMEHHE UCIIOIb30BaTh MPH PEIICHUH 33a4 U3y4eHHbIE (DAKTHI U TEOPEMBI
IUTAHUMETPHUH; YMEHUE OLIEHUBATh Pa3Mepbl 00bEKTOB OKPY’KAIOIIEr0 MUPA; CTPOUTh MaTEMAaTUYECKHE MOJIENIN C TOMOIIIBIO
IF€OMETPUYECKHX MTOHATUN U BEJIMYMH, pEIaTh CBA3aHHBIE C HUMM IIPAKTUYECKUE 3aa4H
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YMeHue onepupoBaTh MOHATHAMU: IUIOMAAb (GUTYpbl, 00BEM (HUTYPBI, MHOTOTPAHHUK, IPAaBUJIbHBIH MHOIOI'PaHHUK, CEUEHHE MHOTO-
rpaHHHKa, Ky0, mapajuieNenue], mpu3Ma, mupamMmusa, Gurypa u moBepxXHOCTh BpaICHUs, IUJIMHID, KOHYC, IIap, cdepa, miomaib
cepsl, IO MOBEPXHOCTU MUPAMM/IbL, IPU3MBI, KOHYCA, IMIIMHAPA, 00BEM KyOa, IPSIMOYTOJIBHOTO Napajuleienumnea, MupaMuIbl,
IIPU3MBIL, HWIMHAPA, KOHYCa, Iapa, pa3BEPTKaA NOBEPXHOCTH, CEUCHHs KOHYCa U LUIMHAPA, ITapaJUIEIbHbIE OCU UM OCHOBAHHUIO,
CeueHHe 11apa, INIOCKOCTh, Kacaroliasics chepbl, HWINHAPA, KOHYCa; YMEHHE CTPOUTh CEUYEeHHE MHOIOIpaHHHKA, H300pakaTb MHOT'O-
TPaHHHKH, (GUTYPHI ¥ TIOBEPXHOCTHU BPAIICHUS, UX CEYCHUS, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHUE IPUMEHSTh
CBOWCTBa FreOMETPUYECKUX (PUTyp, CAMOCTOATENBHO (POPMYIUPOBATH ONPEAETICHHS N3ydaeMbIX (PUTYyp, BBIIBUTATh TUIIOTE3bI O CBOM-
CTBaxX U MpHU3HAKaX reOMETPUUECKUX (Uryp, 000CHOBBIBAThH WM ONPOBEPraTh UX; YMEHUE POBOANUTH KIIaCCU(PUKALUIO (QUTYD 10
pa3IUYHBIM PU3HAKAM, BBIIOJIHATH HEOOXOJMMBbIE TOMIOJIHUTEIbHbIE TTOCTPOCHUS
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YMeHnue onepupoBaTh NOHATUAMU: IBH)KEHUE B IIPOCTPAHCTBE, MAPAJIENBbHBIN IIEPEHOC, CHMMETPHS Ha IJIOCKOCTH U B IPOCTPAHCTBE,
MIOBOPOT, TpeoOpazoBanue noo0us, 1o Jo0HbIe (PUTyphI; YMEHHE paclo3HaBaTh paBHbIE U M0JI00HbBIE (PUTYpBI, B TOM YHUCIIE

B IIPUPOJIE, UCKYCCTBE, aPXUTEKTYPE; UCIIOIb30BaTh T€OMETPUYECKNE OTHOIIECHNUS TP PEILIEHUH 3aa4; HaXOJUTh T€OMETPUYECKHE
BEJIMYMHBI (JUIMHA, IO, IJIOMab, 00bEM) IPU PELLICHUH 33/1a4 U3 APYTUX YUeOHBIX IPEIMETOB U U3 PeasIbHOM KU3HU; YMEHHE
BBIUUCIISATh T€OMETPUYECKHE BETMYMHBI (JUIMHA, YTOJI, IJI0LIab, 00BEM, IUIOIIA/b TOBEPXHOCTH), UCIIOIb3Ys U3YUYEHHbIE

(GbopMyIIbl U METObI, B TOM YHCJI€: IIO0MIA1b TOBEPXHOCTH MUPAMUIBI, IPU3MbI, KOHYCA, IIUJINH/IPA, TUIOMIAAb chepbl; 00bEM Kyoa,
NPSMOYTOJILHOTO Napauiesenurne/ia, MMpaMuIbl, TPU3Mbl, WIMHIPA, KOHYCA, I1apa; YMEHHUE HaXOAUTh OTHOLIEHHE 00BEMOB MOJJOOHBIX

¢uryp
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YMeHue onepupoBarh MOHATHAMU: IPIMOYIOJIbHAs CHCTEMA KOOPAUHAT, BEKTOP, KOOPAUHATBI TOYKH, KOOPAUHATHI BEKTOPA, CyMMa
BEKTOPOB, IPOU3BEJCHNE BEKTOPA HA YUCIIO, PA3JIOKEHHE BEKTOPA 10 0a3UCy, CKAIIPHOE IPOU3BEIEHUE, BEKTOPHOE IIPOU3BE/ICHHE,
YroJI MEXKJY BEKTOpaMU; YMEHUE UCII0JI30BaTh BEKTOPHBIN U KOOPAUHATHBIM METOJ U1 pELICHUS TEOMETPUYECKUX 3a/1a4 U 3a1a4
JPYTUX y4eOHBIX MPEeIMETOB
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YMeHue BIOMpaTh MOAXOSAIIUN METOJT AT pEIIeHUs 3a/1a41; TOHUMaHHe 3HAYMMOCTH MaTeMaTHKH B U3YUYE€HHH TPUPOTHBIX
1 OOIIECTBEHHBIX MTPOLIECCOB U SBJIEHUH; YMEHUE PacliO3HABATh MPOSBICHUE 3aKOHOB MaTEMaTHKH B UCKYCCTBE, YMEHHE MTPUBOIUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITHI POCCUNCKON U MUPOBOM MAaTEMAaTUYECKOW HAYKH

INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI'D 11O MATEMATHKE




Koxa

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

1 Yucna u BBIYUCIECHUS
1.1 HarypasnbHble 1 nenble uncia. Ilpu3Haku AeIMMoCcTH HeIbIX Yucell
1.2 Parnmonanbupie ynciaa. OOBIKHOBEHHBIC U JIECSITHYHBIE IPOOH, TPOIICHTHI, OECKOHEYHBIE IEPHOANYECKIE Tpodu
1.3 Apudmernueckuil KOpeHb HaTypajbHOMU cTeneHu. JlelcTBus ¢ apuMeTHUeCKUMU KOPHSIMH HAaTYpaJbHON CTENEHH
1.4 CreneHb ¢ 11e7bIM nokaszaresneM. CTeneHb ¢ pallMOHAIbHBIM M0Ka3zaTeseM. CBOWCTBA CTENEHU
1.5 CHHYyC, KOCUHYC U TAHT'€HC YHMCIIOBOI0 apryMeHTa. ApKCUHYC, apKKOCHUHYC, apKTAaHI€HC YUCIOBOT0 apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuyHble 1 HATYpaJIbHbIC JOrapru(MbI
17 JeiicTBuTenpHBIC Yncia. ApupMEeTHIECKHIEe orepauuu ¢ JeCTBUTENFHBIMU yuciiaMu. [IprOamKkEéHHbIC BRIYMCIICHUS, IPaBIIIa OKPYTIICHUS,
IPUKUJKA U OLICHKA Pe3y/ibTaTa BbIYMCIECHUI
1.8 IIpeoOpaszoBaHue BhIpaXKEeHUN
1.9 KommuiekcHble uncna
2 YpaBHEHUs U HEpAaBEHCTBA
2.1 Llenbie U 1pOOHO-paAIIIOHAJIbHBIE YPAaBHEHUS
2.2 WppanmonanbHble ypaBHEHUS
2.3 TpuroHomeTpuieckue ypaBHEHUs
2.4 IToka3zarenbHble U JorapupMuUIecKie ypaBHEHHsI
2.5 Ilenpie u 1poOHO-palOHATFHBIE HEPABEHCTBRA
2.6 HppanmoHanbHble HEpaBEHCTBA
2.7 [Toka3zarenbHble U JOrapupMUUECKHe HEPABEHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB
2.10 YpaBHEHUs!, HEPABEHCTBA U CHCTEMBI C TapaMeTpaMu
2.11 Martpuia CUCTEMBI TMHEHHBIX ypaBHEeHUN. OnpeiennTenb MaTPUIIbI
3 OyHKIHH U TpaduKu
31 OyHK1us, criocoosl 3ananus GyHkun. I'paduk Gynkun. Bzaumuo obparusie pyHkiuu. YéTHble n HeuéTHbIe QyHKIMK. [lepuonnyeckue
byHKIUH
39 OO6nacTp onpeneneHuss 1 MHOXKECTBO 3HaueHuH pyHkimn. Hymn pyaknun. [IpomexyTku 3HaKonmocTosHCTBA. [[poMeXyTKH MOHOTOHHOCTH
¢GyHkunu. MakcumyMmsl 1 MUHUMYMBbI pyHKIH. HanOosbliee 1 HanmeHblee 3HaueHUe QYHKIMN Ha TPOMEXKYTKE
3.3 CrenenHast GyHKINS C HATYpaJbHBIM H LeJdbIM nokasateneM. EE€ cBoiicta u rpaduk. CBoiicTBa u rpaduk KOpHs N-0if cTeneHu
3.4 Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaduku




3.5

[TokazarenbHas u gorapudmuyeckas QyHKINU, X CBOMCTBA U rpaduKu

3.6 Touku pa3psiBa. AcuMnToTH rpadgukoB ¢pynkuuid. CBolicTBa PYHKINI, HENPEPHIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, cIOCOOBI 331aHUS MTOCIIEOBATEILHOCTEN
3.8 ApudmeTrnueckas U reomerpuyeckas nporpeccuu. opmyna CI0kKHBIX NPOIIEHTOB
4 Hauana maTemaTndeckoro aHaansa
4.1 ITponsBoanas hynkuwu. [Ipon3BoiHbIE JIeMEHTApHBIX (QYHKITUN
492 [TpumeHeHre mPOU3BOJHON K UCCIeI0OBaHUIO (YHKIIMI HA MOHOTOHHOCTh M SKCTpeMyMbl. HaxoxieHne HauOobIIero 1 HAMMEHBIIIET0 3HAYeHUs
(YHKIIMM Ha OTpE3Ke
4.3 ITepBooOpaznas. MHTErpain
S) MHo’xecTBa 1 JIOTHKa
5.1 MHOXecTBO, orepanuu HajJ MHOKecTBamu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTD M cTaTUCTHKA
6.1 OrnucarenpHas CTaTUCTHUKA
6.2 BeposiTHOCTB
6.3 KomOunaTopuka
7 I'eomerpus
7.1 DuUrypsl Ha NIOCKOCTH
7.2 [IpsiMbIe ¥ TJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tesa 1 TOBEPXHOCTH BpalICHUSI
7.5 KoopnnHatsel 1 BEKTOPBI




