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QenepanbHas pabodas mporpamMma Mo ydeOHomy mnpenmery «MaremaTukay (yriayOaEéHHBIN
ypoBeHb) (mpenMeTHas obnacte «MaTtemaTnka U nH(pOpMATHKa») (Jajgee COOTBETCTBEHHO — MPOrpamMma
0 MaTeMaTHKe, MaTeMaTWKa) BKIIOYACT IMOSICHUTEIBHYIO 3allUCKy, COJEpXKaHue OOy4YeHHS,
IUTAHUPYEMBbIE PE3YyJIbTaThl OCBOEHUS IPOrpPaMMBbl II0 MaTeMaTHKe.

[TossicHuTenpHass 3amuMcka oOTpakaeT oOImMe Weld M 33Jaud  M3y4YyeHHs MaTeMaTHuKH,
XapPaKTEPUCTUKY NCUXOJOTHUECKUX MPENNOChUIOK K €€ M3YyYeHHI0 00y4YaroLIMMUCS, MECTO B CTPYKType
y4eOHOro IJIaHa, a TaKXkKe MOJIXO0Abl K 0TOOPY COAEp)KaHUs, K ONPECIICHHUIO IUIAHUPYEMbIX Pe3yJIbTaTOB
U K CTPYKTYp€ TEMaTH4ECKOT0 MJIaHUPOBAHUSI.

Conepxanne OOy4YeHHs PACKPBIBACT COAEP)KATENbHbIC JIMHUHM, KOTOpBIE IpeIUIararoTcs s
00513aTeTLHOTO U3YUYEHUS B KAXKJIOM KJIacce Ha YPOBHE CpeIHEro o0miero oo0pa3oBaHus.

[Inanupyemble pe3ylibTaThl OCBOCHHS IMPOrpaMMbl IO MaTeMAaTHKE BKIIOYAIOT JMYHOCTHBIE,
METaIpeIMETHbIE Pe3yJIbTaThl 32 BECh MEpruo 0OydeHHUs Ha YPOBHE CpEAHEro odmiero oOpazoBaHMs, a
TaKXe MPeIMETHbIE JOCTIXKEHUS 00YUaroIEerocst 3a Kax/ablil roJy 00y4eHusl.

Tloscnumenvhas 3anucka.

[IporpamMa 1o MaTemaTuke YriayOJIEHHOIO YpOBHS Ul OOy4YarOLIMXCSl Ha YPOBHE CPEIHEro
obmero oOpa3oBaHusi pa3paboTaHa Ha ocHOBe dDenepalbHOrO rocyAapCTBEHHOrO0 00pa3oBaTEIbHOIO
cTaHjgapta cpensero oodumero obpasosanus (ganee - ®I'OC COO), ¢ yuéToM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHUH, TPEABABIIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPAIUIHUA POCCHUICKOTO
oOpazoBanus. Peammsanusi mporpaMMbel MO MaTeMaTHKE OO0ECIeYMBAET OBJIAJCHUE KIIIOUYEBBIMHU
KOMIICTEHIMSIMHA, COCTABIIIIONIMMH OCHOBY JUIA CaMOpPa3BUTHA W HENPEPHIBHOTO OOpa30BaHMA,
LIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, INYHOCTHOTO U IO3HABATEJILHOTO Pa3BUTHSI IMUHOCTH 00Yy4atOLUXCs.

B nmporpamme 1no MaremaTHMKe YYTeHbl uaen U 1nonoxeHus «KoHuenuuu —pa3BUTHSA
MaTeMaTHueckoro oobpasoBanus B Poccuiickoit @enepanuu». B cooTBeTCTBUM ¢ Ha3BaHUMEM KOHLEMIUU
MaTeMaTH4ecKoe OOpa3oBaHHE JOJDKHO, B YAaCTHOCTH, peIIaTh 3ajady oOecrneyeHHs HeoOXOJIUMOro
CTpaHe 4YMciIa OOyYaroIIUXcs, MaTeMaThdyecKas MOJrOTOBKAa KOTOPBIX JIOCTATOYHA ISl MPOJOKEHUS
00pa3oBaHMs IO PA3IUYHBIM HANpaBJICHUSM, BKIIOYas MPENOJaBaHHE MAaTEMaTHKH, MaTeMaTHYECKHe
uccaeoBanus, paboTy B chepe mHOOPMAIMOHHBIX TEXHOJOTUM U JAPYTHX, a TakkKe oOecrieueHus s
KaX/I0TO O0YYaromIerocsi BO3SMOXKHOCTH JOCTHD)KEHUSI MaTeMaTHYECKOW IMOJTOTOBKH B COOTBETCTBHH C
HEOOXO/MMBIM €My ypOBHEM. MIMEHHO Ha pelleHHe 3THX 3a/ad HalleJieHa MporpaMma Mo MaTeMaTHKe
yriIyOJaE€HHOTO YPOBHSI.

B snoxy nudpooit Tpanchopmanuu Bcex chep uenoBeUecKoi AeaTeIbHOCTH HEBO3MOKHO CTaTh
00pa30BaHHBIM COBPEMEHHBIM 4YeJIOBEKOM 0e3 XOopomell MaTeMaTH4ecKOd MOJArOTOBKH. JITO
00YCJIOBJIEHO TEM, UYTO B HAIIM JHU PACTET YMUCIO CIELHATbHOCTEH, CBSI3aHHBIX C HETOCPEACTBEHHBIM
PUMEHEHHEM MaTeMaTHKH: B B cepe IKOHOMHKH, U B OM3HECe, U B TeXHOI@THIECKIX o0nacTax, 1 Jlaxe
B TYMaHHUTapHBIX cdepax. Takum oOpa3om, Kpyr 0OydarOmIMXCs, UIT KOTOPBIX MaTeMaTHKa CTaHOBHTCS
3HaYMMBIM TIpeaMeToM, (pyHIaMeHTOM o0pa30BaHUs, CYIIECTBEHHO pacuiupsieTcs. B Hero BXomar He
TONBKO OOyYaroIIuecs, IUIAHUPYIONINE 3aHUMAThCS TBOPYECKOM M HCCIEAOBATEIILCKOM paboTol B
o0JIacTH MaTeMaTHKH, MHPOPMATUKU, (DU3MKHU, SKOHOMUKH M B JPYTrUX OOJNACTSIX, HO M Te, KOMY
MaTeMaTHKa Hy)KHa JJIsl HCTIOJIb30BaHMs B TPO(ECCUsIX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C HEH.

[lpuknagHas 3HAYMMOCTH MAaTEMaTHKH OOYCJIOBJIEHAa TeM, 4YTO €€ NPeIMETOM SBISIOTCS
(byHIaMEHTaJlIbHbIE CTPYKTYphl HAIIEr0 MHpa: IPOCTPAHCTBEHHbIE (OPMBI U KOJIWYECTBEHHBIE
OTHOIIECHHS, (YHKIMOHAJIBHBIE 3aBUCHMOCTH M KAaTErOpUH HEONPEACIEHHOCTH, OT TPOCTEHIINX,
YCBaMBAaE€MBbIX B HEIMOCPEJCTBEHHOM OITBITE, 10 JOCTATOYHO CIIOKHBIX, HEOOXOMWMBIX ISl Pa3BUTHSI
Hay4HbBIX ¥ TEXHOJOTMYECKUX UAeH. be3 KOHKpPETHBIX MaTeMaTHUYECKUX 3HAHUM 3aTPyJAHEHO IOHUMAaHUe
IPUHIUIIOB YCTPOWCTBA M HCIOJb30BAHUS COBPEMEHHON TEXHHKH, BOCHPUATHE U HUHTEpIpEeTaLus
pa3sHOOOpa3HOM  COLMATBHOW, HKOHOMHMYECKOM, TMOJIMTHYECKOH wuHpopMauu, ManodddexTuBHa



MOBCEJHEBHAsI TPAKTUYECKash JeATeNbHOCTh. Bo MHoOrmx cdepax mnpodeccHoHaIbHON AeATeTbHOCTH
TpeOyIOTCS YMEHHsI BBIMOJHATH PAcu€Thl, COCTABIATH AITOPUTMBI, MPUMEHATH (OPMYIbI, TPOBOIUTH
reOMETPHUECKUE N3MEPEHHUS M MOCTPOCHHS, YNTaTh, 00pabaThIBaTh, HHTEPIPETUPOBATH U MPEACTABIISATH
uHbOpMaNKIO B BUE TAaOIHI, AMArpaMM U IpaUKOB, TOHUMATh BEPOSATHOCTHBIA XapaKTep CIy4YalHbIX
COOBITHI.

OnHOBPEMEHHO C pacHIMpeHHeM cdep NMPUMEHEHHs] MaTeMaTUKH B COBPEMEHHOM OOLIecTBE BCE
Oosiee Ba)XKHbIM CTaHOBUTCS MAaTEMaTHUYECKUM CTWIIb MBIIUIEHUS, MPOSABISAIOIIMNACA B ONpeNeNEHHBIX
YMCTBEHHBIX HaBbIKax. B mpouecce u3yueHuss MaTeMaTUKH B apceHall NPUEMOB M METOJIOB MBIIICHHS
YeJIOBEKAa €CTECTBEHHBIM 00pa3oM BKJIFOYAOTCS MHIYKIMS M JEAyKLUsA, 0000IIeHNe U KOHKpeTH3alHus,
aHaIM3 W CHHTE3, KiIacCHpUKAIMs M CUCTeMaTu3alus, adcrtparupoBaHue u aHanorusi. OOBEKTHI
MaTeMaTHYECKUX YMO3AKIIOUEHHH, MMpaBuia UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXaHU3M JIOTMUYECKHX
MOCTPOCHHI, CIOCOOCTBYIOT BBIPaOOTKE yMEHHUS (OPMYIHPOBAaTh, OOOCHOBBIBATH M JIOKA3bIBATH
CYXJIEHUS, TeM caMbIM (POPMHUPYIOT JIOTHUECKMH CTHIIb MBIIUICHHUA. Benymas poib HTPUHAICKUT
MaTeMaTHuke B (POPMUPOBAHMM AITOPUTMUYECKOM KOMIIOHEHTBHI MBIIUICHUS W BOCHUTAHUU YMEHUH
JeWCTBOBATh MO 33JJaHHBIM AJITOPUTMAaM, COBEpPILICHCTBOBATh M3BECTHbIE M KOHCTPYHPOBaTh HOBbIE. B
Ipolecce peleH st 3a1a4 — OCHOBBI Il OpraHU3aluy y4eOHOH AeqTeNbHOCTH Ha ypOKaX MaTeMaTUKH —
pa3BUBAIOTCS TBOpYECKasi U NPUKJIAJHAS CTOPOHbBI MBIIIIJICHHUS.

OOyuenue mMaremMaTuke Ja€T BO3MOXXHOCTH Pa3BUBATh Y O0YYArOMIUXCA TOYHYIO, PAllHOHAIBHYIO
u WHQOPMAaTHUBHYIO peyb, YMEHHE OTOHMpaTh HaubOoliee IOAXOIIIINE S3BIKOBBIC, CHMBOJIUYECKHE,
rpaduUecKre CpeIcTBa IS BBIPAKCHUS CYKACHUH M HATIISAHOTO WX MPEICTABICHHS.

Heo0xoauMbIM KOMITOHEHTOM OOIIEH KyJIbTyphl B COBPEMEHHOM TOJKOBAaHHMHU SIBISIETCS OOIIee
3HaKOMCTBO C METOJaMHU [I03HAHMUsS JEeHCTBUTENBHOCTH, NpPEJCTAaBICHUE O MpeaAMeTe U MeTojie
MaTeMaTHKH, €ro OTJIMYMAX OT METOJOB ECTECTBEHHbIX M TI'yMaHMTapHbIX HayK, 00 0COOEHHOCTSX
OPUMEHEHUs MaTeMaTHKU JUIsl pelleHMs HaydHbIX M MPHUKIAJHBIX 3a7ad. TakuMm o0pasom,
MaTeMaTHuecKkoe 00pa3oBaHHe BHOCUT CBOI BKIJIaJ B (popMUpOBaHUE 0011 KyIbTyphl YEJIOBEKA.

W3yueHne MaTeMaTHKH CHOCOOCTBYET OJCTETHUYECKOMY BOCIUTAHHMIO 4YENIOBEKa, IMMOHMMAaHHUIO
KpacoThl M M3AIIECTBA MAaTEMAaTHUECKNX PACCYXKICHUH, BOCTIPUATHIO TEOMETPHUECKUX (HOPM, YCBOCHUIO
U CUMMETPHH.

[TpuoputeTHbIMU TeNsIMU 00yueHUs marematuke B 10-11 kiaccax Ha yriryOJIEHHOM ypOBHE
MPOIOJIKAIOT OCTABATHCS:

* (QopMHpOBaHHE  LEHTPAIbHBIX  MaTEeMAaTUYECKUX  MOHATUH  (YMCIO,  BEIMYUHA,
reoMeTpuueckas Gurypa, nepeMeHHas, BepOsITHOCTb, (YHKLHUS, TPOU3BOIHAS, UHTETPAN),
o0ecrneynBaroIuX IPeeMCTBEHHOCTh U MEPCIEeKTUBHOCTh MaTEMATHYECKOTO 00pa30BaHus
00y4aromuxcs;

* TozaBelneHHE OOyYArOMMXCS HA TOCTYITHOM Ui HHUX ypOBHe3K OCO3HAHHIO B3aMMOCBSI3U
MaTeMaTHKHd W OKPYXKAIOIEr0 MHpa, NMOHWMAHHIO MaTeMaTHKH KaK dYacTH oOImei
KYJIbTYpBI 4E€JIOBEYECTBA;

* pa3BUTHE  MHTEJUIEKTYaJdbHBIX M  TBOPYECKMX  CHOCOOHOCTEH  oOywaromuxcs,
MO3HABATEIbHOM AKTUBHOCTH, HCCIEA0BATEIBCKUX YMEHUH, KPUTUYHOCTU MBIIIICHHS,
UHTEpeca K U3yUYEeHUIO MaTEMaTHKH;

« (¢opmupoBaHue (YHKIMOHATHLHON MaTeMaTHUECKOW IPaMOTHOCTH: YMEHHUS paclio3HaBaTh
MaTeMaTHYeCKUE aCIEKThl B PealbHBIX JKU3HEHHBIX CUTYallUsX U MPU U3YUYEHUH APYTUX
y4eOHBIX MPEIMETOB, MPOSBICHHUS 3aBHCHUMOCTEH M 3aKOHOMEPHOCTEH, (HOopMyITUpoOBaTh
UX Ha S3BIKe MAaTeMaTHKH W CO3/IaBaTh MAaTEeMAaTHYECKHUE MOEIH, TPHUMEHSITh OCBOCHHBIN
MaTeMaTHUYeCKUH  ammapaT Ul pelIeHHs  IPaKTUKO-OPUEHTHPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OLICHUBATh IIOJTYYEHHBIE PE3YIbTATHL.

OCHOBHBIMU JIMHUSIMHU cofiepkaHusi Kypca mareMaTnku B 10-11 kmaccax yriryOia€HHOrO ypoBHS



ABIAIOTCS: «Yucna W BBMHCICHUS», «AnTreOpa» («AnreOpandeckue BBIpaXCHUS», «YpaBHEHHUS U
HEpaBeHCTBa»), «Hauana maremaTudeckoro ananusa», «['eomerpus» («I'eomerpudeckune (GUTYpPHI U UX
CBOMCTBa», «/I3MepeHne reoMeTpuuecKuX BeIU4MH»), «BeposTHOCTh M craTucTUKay. [laHHBIE TUHUU
Pa3BUBAIOTCS MApaJUIeNIbHO, KaXJasi B COOTBETCTBHM C COOCTBEHHOMW JIOTUKOM, OJJHAKO HE HE3aBHCHUMO
OJlHa OT JPYroi, a B TECHOM KOHTaKTe W B3auMmojeicTBuu. Kpome 3TOro, ux oO0bequHseT JOruuecKast
COCTaBJIsIONIasl, TPAJUIIMOHHO PUCYIIAasi MaTeMaTHKe M IMPOHU3bIBAIOIIAs BCE MaTEMAaTHUECKHUE KYpPChI U
conepxarenbable JHUH. ChopmynupoBanHoe Bo PI'OC COO TpeboBaHHE «YMEHHE OIEPHPOBATH
MOHATUSIMH: OIpE/eJIeHHe, aKCHOMa, Teopema, CJIEACTBHE, CBOICTBO, MPHU3HAK, [0Ka3aTEJIbCTBO,
paBHOCUIIbHBIE (DOPMYITHPOBKU, yMEHUE (HOPMYIUPOBATh 0OPATHOE U MPOTHBOIIOIOKHOE YTBEPXKICHUE,
MPUBOJUTH MPUMEPHI U KOHTPHPUMEPHI, UCIOIB30BATh METOJ MAaTEMaTUYECKOW MHIYKIUHU, MPOBOAUTH
JIOKa3aTEJIbHBIE  PACCYXKJIEHUS IpU pPELIEHUM 3ajad, OLEHMBAaTh JIOTMYECKYI0 IPaBHIJIBHOCTh
paccyXKIeHH» OTHOCUTCS KO BCEM Kypcam, a (OpMHUpPOBAHME JOTMUYECKHX YMEHHUH pachpeaemsercs o
BCEM TojlaM O0Y4YCeHHS Ha YPOBHE CPEHET0 00IIero oopa3oBaHusl.

B cootBerctBun ¢ ®I'OC COO maTtemaTuka SBISETCA 00SA3aTEIbHBIM MPEIMETOM Ha JTAHHOM
ypoBHe oOpa3oBanus. Hacrosiel nporpaMMoii o MareMaTHKe MpeaycMaTprUBaeTcsl U3ydeHne y4eOHOro
npenMera «MaremaTuka» B pamMKax TpEX Y4eOHBIX KypcoB: «AnreOpa M Hayala MaTeMaTHYecKOro
aHanuza», «l'eomerpusi», «BeposTHOCT, U craTucTHUKa». @OOpMHUpPOBAHUE JOTHUYECKUX YMEHHM
OCYIIIECTBIISIETCSI Ha NPOTSIKEHUM BCEX JIeT OOy4YeHMs] Ha YpOBHE CpelHero oOuiero odpa3oBaHus, a
AJIEMEHTHI JIOTUKU BKIJIIOUAIOTCS B COJIEP’KaHUE BCEX HAa3BaHHBIX BBILIE KYPCOB.

OO0r11iee YMCIIO YacoOB, PEKOMEHIOBAHHBIX [UIsS M3yueHHs MaTeMaTtuku - 944 vaca: B 10 xmacce -
272 gaca (8 yacos B Hemeno), B 11 kiacce - 272 yaca (8 4acoB B HEZEIIO).

Inanupyemvie pe3ynomamsl 0C80eHUsL NPOSPAMMbL RO MAMeMAmMuKe Ha YPOsHe CpedHe20 00ue2o
00pazosanusi.

B pe3ynbrare u3ydeHus MaTeMaTHKU Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHus y 00y4aromerocs
OyayT chOpMUPOBAHBI CIEAYIONINE JINYHOCTHBIE PE3yIbTAThI:

1) rpasKAaHCKOTO BOCITUTAHHMS:

* c(hOpPMUPOBAHHOCTh TPAXKJAHCKONH TO3MIMM O0OydYaromerocs Kak aKTHUBHOIO U
OTBETCTBEHHOI'O WJIEHAa POCCUHCKOrO OOIIecTBa, MNPEACTABIEHUE O MaTeMaTUYEeCKUX
OCHOBax (PYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SBJIEHUH, MPOLENyp IPaKAaHCKOTO
oOmiectBa (BBIOOpPHI, OMPOCHI U JAPYroe), YMEHHE B3aWMOJEWCTBOBATH C COIHAIBLHBIMH
WHCTUTYTaMH B COOTBETCTBHH C UX (PYHKIHSAMU U HA3HAUCHUEM;

2) MaTPHOTHYECKOTO BOCIIUTAHUS:

*  c(hOpPMHUPOBAHHOCTh POCCHICKON TPaXKTAHCKOW WACHTUYHOCTH, YBaKEHUS K MPOILUIOMY U
HACTOALIEMY POCCUHCKOM MaTeMaTHKH, [IEHHOCTHOE OTHOUIEHHE K JOCTH)KEHUSM
POCCUHCKHUX MAaTE€MaTHUKOB W POCCUUCKON MAaTeMaTUYECKOU HélKOJ'IBI, HUCIIOIB30BAHUE 3TUX
JTOCTIKCHHUH B APYTHX HAyKax, TEXHOJIOTHUAX, chepax SIKOHOMHUKH;

3) yXOBHO-HPABCTBEHHOTO BOCIIUTAHUSI:

* OCO3HaHHME JIyXOBHBIX IICHHOCTEH  pPOCCHUHCKOro  Haponaa, C(HOPMHUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMS, HJTHUYECKOTO TOBEICHMS, CBS3aHHOTO C MPAKTHYECKUM
MPUMEHEHUEM JOCTHXKEHHI HAyKHM M JeATEIbHOCTbIO YYEHOrO, OCO3HAHUE JIMYHOTO
BKJIa/Ia B IIOCTPOCHUE YCTOWYMBOTO Oy IyIIero;

4) 3CTETUYECKOTO BOCTIUTAHUS:

e OCTETUYECKOE  OTHOIIEHWE K  MHpY, BKJIIOYas  ACTETUKY  MaTeMaTHYeCKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajay, pPEIIeHUH, pacCyX JE€HUW, BOCHPUUMUYHUBOCTH K
MaTeMaTHYeCKUM acleKTaM Pa3InYHbIX BUAOB UCKYCCTBA;

5) ¢pu3nuecKOoro BOCIUTAHUS:

*  c(hOpPMHUPOBAHHOCTh YMEHHS MIPUMEHSITh MATEMATUYECKUE 3HAHUS B HHTEPECAX 3JI0POBOTO



1 0e30macHOro 00pasa JKU3HH, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3[I0POBBIO (3I0pPOBOE
NUTaHue, COAJIAHCHPOBAHHBIM PEXHUM 3aHATHM M OTAbIXA, peryispHas Qusnueckas
AKTUBHOCTH),  (U3UYECKOE  COBEPIICHCTBOBAHWE TMPU  3aHITHIX  CIIOPTHUBHO-
037I0POBHUTEILHON JESTEIbHOCTHIO;

6) TpyI0OBOr0 BOCIIUTAHUS:

TOTOBHOCTb K TPYZY, OCO3HAHHUE LIEHHOCTH TPYAOJIOOUS, UHTEpPEC K Pa3IMuHbIM cepam
npoecCHOHANBHOM JEATeTbHOCTH, CBS3aHHBIM C MAaTEMaTUKOW U €€ MPUIIOKEHHUIMH,
YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymiell mnpodeccun U pearrn30BBIBATH
COOCTBEHHBIE KU3HEHHBbIC IUIAHBI, TOTOBHOCTb U CIOCOOHOCTh K MaTeMaTUYECKOMY
o0pa3oBaHMI0 M CcamMOOOpa30BaHUIO HA TMPOTSDKEHWHM BCEH JKU3HH, TOTOBHOCTh K
AKTUBHOMY YYacCTHIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MAaTEMaTHUYE€CKON HApPaBIEHHOCTH;

7) 3KOJIOTHYECKOTO BOCITUTAHUS:

C(l)OpMI/IpOBaHHOCTb 3KOJIOTHYECKOU KYyJbTYypbl, IOHHMAHUC BJIMIHHUA COLUAJIBHO-
SKOHOMHUYECKUX TPOIIECCOB HA COCTOSIHHE MPHUPOIHOW M COIMAIBLHON Cpellbl, OCO3HAHHE
rI00abHOTO  XapakTepa JKOJOTHYECKUX MpoOJieM, OpUEHTAllMs Ha MPUMCHCHHE
MaTeMaTHYECKUX 3HAaHWUH I peIIeHUs 3a7ad B 00JacTH OKPYIKArOIIEH Cpelbl,
IUIAHUPOBAHHUE TIOCTYNKOB M OIEHKH HMX BO3MOXKHBIX TOCJCIACTBHU ISl OKPYIKarolien
CpenbL;

8) eHHOCTH HAyYHOTO MMO3HAHUS:

C(OPMHPOBAHHOCTE  MHUPOBO33PEHMsI, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUSI HAYKH U OOILECTBEHHOM NPAKTHKH, MOHMMAHME MAaTEMAaTUYECKOM HayKu Kak
cdepbl YenOoBEUECKON AEATENbHOCTH, 3TANOB €€ pa3BUTUS M 3HAYMMOCTU JJI Pa3BUTUSA
LUBWIN3ALUHU, OBJIQJICHUE S3BIKOM MaTEeMaTUKM M MaTeMaTU4YecKOH KyJIbTYpoM Kak
CPEICTBOM IO3HAHUS MHUPA, TOTOBHOCTb OCYIECTBIISITh IPOEKTHYIO U UCCIIEI0BATENBCKYIO
JeSITebHOCTh UHAMBUYAIbHO U B TPYIIIE.

B pesynbrare nu3yueHus MaTeMaTUKH Ha YPOBHE CPeAHEro o0I1ero oopa3oBaHus y 00y4daromerocs

OyayT chOpMHUPOBAaHBI TIO3HABATEIbHBIE YHHUBEpPCAJIbHBIE YyYeOHBIE JEHCTBUS, KOMMYHUKATUBHBIC

YHUBEpCAJIbHbIE y4eOHbIE NIEHCTBUS, PETYJSITUBHBbIE YHUBEpCAJIbHbIE yueOHbIE NEWCTBUS, COBMECTHAas

JACATCIIBHOCTD.

VY oOyuaromierocst 6yayT copMHUpOBaHbBI CEAyIOIINe 0a30BbIe JOTHYECKHE EHCTBUS KaK 4acTh
MO3HABATENBHBIX YHUBEPCATbHBIX YUEOHBIX JEHCTBHI:

BBISBIIATh W XapaKTEpU30BaTh CYLIECTBEHHBbIE IMPHU3HAKM MaTeMaTHUECKUX OOBEKTOB,
NOHATUH, OTHOIIEHWH MEXIYy TMOHATUAMHU, (OPMYIHPOBATH ONpPEACICHHUS MOHATHMH,
yCTaHaBJIMBATh CYIIECTBEHHBIM MPU3HAK KJIACCU(PHUKAIMKU, OCHOBAHMS IJIi 0000LIeHUS U
CPaBHEHHUsI, KpUTEPUU MTPOBOAMMOIO aHAJIN3A,

BOCIIPUHUMATh, (OPMYJIUPOBAaTh M MPEoOpa3OBBIBATh CYXKACHHUSA: YTBEpAUTENIbHbIE U
OTpHULATeNIbHbIE, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M IPOTHBOpeuHs B (pakTax,
TAHHBIX, HAOMIOEHUSX U YTBEPXKICHUSIX, TMpearatb KPUTEPUU [UIS  BBISBICHHS
3aKOHOMEPHOCTEN U MTPOTUBOPEYUN;

JienaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W HHIYKTHBHBIX
YMO3aKIIOYEHUH, YMO3aKIIIOUeHUH TI0 aHAJIOTHH;

IIPOBOJMTH CaAMOCTOSITENIbHO JOKA3aTEeNIbCTBA MaTEeMAaTUYECKUX YTBEPXKIACHUH (MpsMble U
OT TIPOTHBHOTO), BBICTPAaWBaTh APTyMEHTAIINIO, NMPHBOINTH MPUMEPHI U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BBIOMpATh Croco0 pemeHus ydeOHOW 3amgaun (CpaBHUBATh HECKOJIBKO BapHaHTOB
peleHus, BbIOMpaTh Haubosiee MOAXOMAUIMA C y4€TOM CaMOCTOSTENBHO BBIJCICHHBIX



KpUTEPUEB).

Y obyuaromerocst 0yryT cOopMUPOBaHKI CIEAyIONINE 0a30BbIe UCCIIEIOBATEIbCKIE IEHCTBUS KaK
4acTh MO3HABATEIILHBIX YHHUBEPCAIBHBIX YUCOHBIX JCHCTBUI:

MCIIOJIb30BaTh BOMPOCH KaK MUCCIIEOBATEILCKUI HHCTPYMEHT MO3HAHUS, (OPMYITUPOBATH
BOIIPOCHI, (PUKCHUPYIOIIHE MPOTUBOpEUNE, MPoOIeMy, YCTaHABIMBATh HCKOMOE U JaHHOE,
(bopMHpOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOKO MMO3UIIHI0, MHEHHE;

NPOBOJUTh  CAaMOCTOSITEIFHO  CIUIAHUPOBAHHBIM ~ DKCIIEPUMEHT,  HCCIICAOBaHUE
[0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTreMaTH4ecKoro OOBEKTa, SIBICHHS, IpOIecca,
BBISIBIICHUIO 3aBUCHMOCTEH MEXKIy 00bEKTaMU, SBICHHSIMH, TIPOLIECCAMU;

CaMOCTOSITENILHO (OPMYJIUPOBATh OOOOIICHHS M BBIBOJBI 110 PE3yJbTaTaM MPOBEAEHHOTO
HAOJIO/ICHUS, WCCICAOBAaHUs, OIICHWBATh JOCTOBEPHOCTHh IIOJYYCHHBIX PE3yJIbTaTOB,
BBIBOJOB 1 0000IIEHNI;

MIPOTHO3MPOBATH BO3MOYKHOE PA3BHTHE IMPOIIECCA, A TAKXKE BBIIBUTATh MPEIIMOIOKECHUS O
€r0 Pa3BUTHH B HOBBIX YCJIOBHUSIX.

VY oOyuaromierocst 6yayT copMupoBaHbl Ciienyronre yMeHus: padorars ¢ nHbopmanuen
KaK 4acTh TI03HABATEIIbHBIX YHUBEPCAILHBIX YUCOHBIX JCHCTBUI:

BBISIBIISATH JIEUIMTHI HHPOPMAIIUH, TAHHBIX, HEOOXOMUMBIX JJIsi OTBETA HA BOIPOC U IS
pelICHHS 3a/1a4H;

BEIOMpaTh HMH(DOpPMAIMIO W3 HWCTOYHUKOB PA3UYHBIX  THUIIOB, aHAIM3UPOBATH,
CUCTEeMATH3UPOBAaTh M HWHTEPIPETHPOBATh WH(OOPMAILIMIO PA3TMYHBIX BHJIOB U (HOpM
MIPEICTaBIICHHUS,

CTPYKTYpHpOBaTh  HH(MOpMAIMIO, NPEACTaBIATh €€ B Pa3IMUYHBIX  Qopmax,
WLTIOCTPUPOBATh IpaUuecKy;

OIICHMBATh HAAEKHOCTh HMHPOpPMAIMM TO CAMOCTOSITENHHO  C(HOPMYIHPOBAHHBIM
KPUTEPUSM.

Y oOyuatomerocs OyayT chOpMHUPOBaHBI CIEAYIOIIME YMEHUsS OOIICHHS KakK 4acTh
KOMMYHHUKATHUBHBIX YHUBEPCAJIbHBIX YU€OHBIX 1€HCTBU!

BOCIIPHHUMATh U (OPMYJIHMPOBATH CYKICHHUS B COOTBETCTBUU C YCIOBUSIMH U IIEIISIMH
oOmIeHus, SICHO, TOYHO, TPaMOTHO BBIPAXAaTh CBOK TOYKY 3pEHUS B YCTHBIX U
MUCbMEHHBIX TEKCTaX, /JaBaTh MOSCHEHHs MO XOIy pelIeHHs 3aJayd, KOMMEHTHPOBATh
MOJIyYeHHBIH pe3ysIbTar;

B XOfle 00CYXXIeHMs 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYXJaeMOW TeMbl, IpOOIeMbl,
pelraeMoil 3a/1auM, BBICKA3bIBaTh WJIEM, HAlleJICHHbIE Ha MOMCK PEIIEHHs], COMOCTaBIATh
CBOU CYXJIEHUS C CYXJIEHUSAMH JPYTUX YYaCTHUKOB Iuaiiora, oOHapy>KMBaTh pa3inyue u
CXOACTBO TMO3UIMH, B KOpPpEeKTHOW (opme (bopMmepéBaTL pa3HOIVIACHS, CBOM
BO3PaKEHUS;

MPEJICTaBISATh PEe3yNbTaThl PEIICHUs 3aJlauM, SKCIEPUMEHTa, HCCIEIOBAaHUS, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpPaTh (OpMaT BBICTYIUIEHUS C Y4E€TOM 3a/Jad MpEe3eHTaluuu WU
0COOEHHOCTEH ayTUTOPHUH.

VY olyuatomierocss OynyT chopMHpOBaHBI CIEAYIOIIME YMEHHUS CAaMOOPTaHM3aIlMM KaK YacTh
PETYISTUBHBIX YHUBEPCATBHBIX YUCOHBIX IEHCTBUIL:

COCTaBJIATh IUIaH, AJTOPUTM pEUICHUs 3aJaud, BBIOMpATh CIIOCOO peIIeHUs C Y4ETOM
UMEIOUINXCS  PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUpOBaTb H
KOPPEKTUPOBATh BapUaHThI PELIEHUH C y4ETOM HOBOM MH(pOpMAIIH.

Y obyuwatomierocs OyayT chOpMHpPOBAaHBI CIEIYIONIME YMEHHS CAaMOKOHTpPOJS KaK dYacTh
PETYJISTUBHBIX YHUBEPCATBHBIX YUCOHBIX HCHCTBHIA:

BJIaJICTh HAaBBIKAMU MO3HABATEILHOM pe(reKCUN KaKk OCO3HAHUS COBEpPIIAEMbIX JCHCTBHIMA



U MBICIHUTEIbHBIX TPOLECCOB, MUX PE3yJNbTAaTOB, BIAJETh CHOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS TPOLIEcca U pe3ysibTaTa peleHHsI MaTeMaTHIeCKOM 3a/1auu;
* TpEeABHICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPH PEIICHUH 33Ja4l, BHOCHTH
KOPPEKTHBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, NAHHBIX, HalJCHHBIX
OLIMOOK, BBIBICHHBIX TPYIHOCTEH;
* OLEHMBAaTh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBUSAM, OOBACHATh IPUUUHBI JOCTHKEHUS
WIA HEJOCTH)KEHHUS] DPE3yJlbTaTOB JAEATENbHOCTH, HAXOIUTh OLIMOKY, JaBaTh OLEHKY
IpUOOPETEHHOMY OIIBITY.
VY obyuatomerocs 6yayT copMHUPOBaHBbI CIEAYIOLINE YMEHUS COBMECTHOM 1€ TEIbHOCTH:
¢ TIOHUMATh M HUCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON W MHIMBHIYaJbHOH pabOTHI mpu
pemieHnH y4eOHBIX 3ajad, MPUHUMATH I€JIb COBMECTHOM JAEATENbHOCTH, IUIAHHUPOBAThH
OpraHu3allMI0 COBMECTHOH paboThl, paclpeaessTb BHIbI pPabOT, JIOTOBapUBATHCA,
00Cy»X/1aTh MPOLIECC U PE3YIbTAT PabOTHI, 0000IIATh MHEHHS HECKOJIBKUX JIFOACH;
* yuYacTBOBaTh B TPYMIOBBIX (popmax paboThl (0OCykaAeHUS, OOMEH MHEHHUH, «MO3TOBBIC
HITYPMBI» U MHBIE), BBIIOIHATh CBOIO YacTh PabOThl M KOOPAUHUPOBATh CBOU JIEHCTBHS C
JPYTUMH 4JI€HAMU KOMaHJbl, OLIEHHBAaTh KaYeCTBO CBOEr0O BKJaJa B OOIMH HPOAYKT IO
KPUTEPHSIM, CHOPMYIMPOBAHHBIM YYAaCTHUKAMU B3aUMOACHCTBUS.
[IpenmerHsie pe3yibTaThl OCBOCHUS (emepanbHO pabodell mporpaMMbl 1O MaTeMaTHKE
IIPEJCTaBICHbl MO rojaM OOy4YeHMsI B paMKaX OTJAEIbHBIX KypCOB B COOTBETCTBYIOUIMX pa3fesiax
Hacrosuen IIporpamMmsl.

2.1.4.1. PaGouas mnporpamma y4yeOHOro Kypca «Airebpa M Hayaja MaTeMaTH4eCKOro
aHAJIN3ay.

Tosicnumenvhas 3anucka.

Kypc «Anrebpa u Hayajia MaTeMaTHYECKOT0 aHAIN3a SBJSETCA OJHUM U3 HanOoJiee 3HAaUUMBbIX B
porpamMMe CTapIiel MIKOJIbI, IIOCKOJBKY, C OHOM CTOPOHBI, OH 00€CTIeYnBaeT HHCTPYMEHTAIBHYIO 0a3y
IUIE M3YYEHHUs] BCEX E€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JIPYrOH CTOPOHBI, (OPMHUPYET JIOTHYECKOe U
a0CTpakTHOE MBINUICHHE OOYyYaromUXcsS Ha YypOBHE, HEOOXOTUMOM JUIsi OCBOCHHS WH(POPMATHKH,
0O0IIIeCTBO3HAHUS, HICTOPUH, CIIOBECHOCTH U APYTUX AUCUUIUIMH. B pamkax maHHOTO Kypca oOydarommecs
OBJIa/IEBAIOT YHUBEPCAIBbHBIM SI3bIKOM COBPEMEHHOW HayKH, KoTopas (GopMyJIUpyeT CBOU JTOCTUKEHUS B
MaTeMaTHueckoi opme.

Kypc anrebpel ¥ Hayan MaTeMaTHUECKOTo aHajlu3a 3aKiIaJblBaeT OCHOBY JJIsl YCIIELUIHOTO
OBJI/ICHUSI 3aKOHaMU (PHU3MKH, XMMHUHU, OHOJOTMH, TMOHHUMAHUS OCHOBHBIX TEHICHLUH pa3BUTHUS
HSKOHOMHMKH M OOILECTBEHHOM J>XM3HHU, IO3BOJIAET OPHEHTUPOBATHCS B COBPEMEHHBIX LHU(POBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO WCIIONB30BaTh X IS namsuéitmero o0pa3oBaHusl W B
MOBCEHEBHON JKM3HM. B TO ke Bpems OBIageHHe aOCTPAKTHBIMH W JIOTHYECKH CTPOTHMH
KOHCTPYKIHSMHU anreOpsl 1 MaTEeMaTHYECKOTO aHAIM3a Pa3BUBACT YMEHHE HaXOAWTh 3aKOHOMEPHOCTH,
00OCHOBBIBATh HWCTHHHOCTH, JIOKQ3bIBaTh YTBEPXKACHUS C TIOMOIIbI0 WHAYKIIMM H PAacCyXIaTh
JeTlyKTUBHO, UCIIOJIB30BaTh 0000IIEHNE U KOHKPETHU3allKio, abCTparupoBaHue M aHAIOTHI0, (OPMHUPYET
KpPEaTHBHOE U KPUTUUECKOE MBIIILUICHHUE.

B xome wu3yueHus kypca «Anrebpa M Hayalia MaTeMaTHMYECKOIO aHaln3a» oOydaromuecs
MOJTyYarOT HOBBIM ONBIT PELICHUs MPUKIIAJHBIX 3a/1a4, CAMOCTOSTEILHOIO TIOCTPOCHUSI MaTeMaTHYECKIX
MOJIENIell peaNbHBIX CHUTyaluid, WHTEPIPETAlUN TOJIYYCHHBIX PEIICHUH, 3HAKOMSTCS C TpUMepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPO/IE, HAYKE M UCKYCCTBE, C BHLAAIOIIUMICS MaTeMATHIECKHUMU
OTKPBITHSAMH U X aBTOPAMHU.

Kypc obnamaer 3HaUnTEIHHBIM BOCTIUTATEIbHBIM OTEHIINATIOM, KOTOPBIM peaan3yeTcs Kak depes
y4eOHBIIl Marepuain, CIocoOCTBYIOMIMK (HOPMUPOBAHMIO HAYYHOTO MHMPOBO33pEHHs, TaK U dYepes



cnenuduKy y4eOHOH MAesITenbHOCTH, TPeOyIomeld MPOMODKUTEIIEHON KOHIICHTPAIlMK BHUMAHUS,
CaMOCTOSITEIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a IIOJyUEHHBINH PE3yJIbTaT.

B ocHoBe Meroamku oOy4yeHus anrebpe M HayalaM MaTeMaTHYECKOro aHaiHu3a JICKUT
JeSITEIbHOCTHBIN MPUHLUI O0yUEHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hauyajga MaTeMaTHYECKOTO AaHAJIN3a» BBIICICHbI
CIIEyIOIINEe COJEPKATEIbHO-METONYECKHe JUHUM: «Yucna u BeIYUCICHUA», «DYHKIMHU U TpapuKmn»,
«YpaBHeHUs U HepaBeHCTBa», «Hauana maremarndeckoro aHanuza», «MHokecTBa M Jioruka». Bcee
OCHOBHBIE€ COJIEpKATEIbHO-METOANUYECKHUE JIMHUM H3YYalOTCs Ha MPOTSHKEHHUU JIBYX JIET OOydeHHsl Ha
ypOBHE cpeliHero odiero o0pa3zoBaHusi, €CTECTBEHHO JOMOJHSSA JPYT JIpyra M MOCTENEHHO HACBIIASCh
HOBBIMH TE€MaMH U pazfenamu. JJaHHBIH Kypc SBISETCS WHTETPATUBHBIM, ITOCKOJIBKY O0bEIHHSET B ceOe
COZIep)KaHWE HECKOJIbKMX MAaTeMAaTH4YeCKUX TUCHMIUIMH, TaKUX Kak anredpa, TpUTOHOMETpUs,
MaTeMaTUYECKU aHallu3, TEOpPUs MHOXKECTB, MaTeMaTudeckas joruka u apyrue. Ilo mepe Toro kak
o0yyaromuecs: OBIaJeBatOT BcE Oojiee MIMPOKMM MAaTEMaTHUYECKUM aIllapaToM, Y HUX IMOCIEI0BATEIbHO
dbopMupyeTcss U COBEpPUICHCTBYETCS YMEHHE CTPOUTH MATEeMAaTUUYECKYI0 MOJENb peajlbHOW CHUTyaluw,
MPUMEHATh  3HAHWS, I[IOJYYEHHbIE MpPU U3YYEHUM Kypca, I PEHIeHUs  CaMOCTOSITEIbHO
chopMyIIMPOBAHHON MaTeMaTUYEeCKON 3a/1a4uH, a 3aTeM UHTEPIIPETUPOBATh CBOM OTBET.

CopepxarenpHo-MeTOAUYECKass NUHUS «Yucna M BBIYUCIEHUS» 3aBepliaeT (GpopMHUpOBaHUE
HAaBbIKOB MCII0JIb30BAHMSI JE€MCTBUTEIBHBIX YUCEN, KOTOPOE ObUIO HAYaTO Ha YPOBHE OCHOBHOI'O OOIIETO
obpaszoBanus. Ha ypoBHe cpemHero ooimiero oopa3zoBaHus 0co00e BHUMaHUE YIeIIeTCs (POPMUPOBAHUIO
HABBIKOB PAllMOHAJIBHBIX BBHIUYMCICHUH, BKIIOYAIOMNX B CeOsl UCIIONB30BaHUE PA3IMYHBIX (OPM 3arucu
qHcaa, yMEHHWE JeNlaTh NMPHUKHUIKY, BBIIOJHATH TPUOIMKEHHBIE BBIYMCICHUS, OICHUBATH YHCIIOBBIC
BBIp@XXEHHS, paboTaTh C MaTeMaTMYECKMMH KOHCTAaHTaMHU. 3HAKOMbIE OOYYaroIIMMCS MHOXECTBA
HaTypaJIbHbIX, IE€JIbIX, PALMOHAJIBHBIX M JACHCTBUTENBHBIX YHCET JOIMOJHSIOTCS MHOXECTBOM
KOMIUIEKCHBIX 4YHcel. B KaxaoM u3 3THX MHOXKECTB pAacCMaTpPHUBAIOTCS CBOMCTBEHHBIE €My
cnenu(puyeckue 3a1a4u U omNepalyu: JejIeHne Halelo, olepupoBaHUEe OCTaTKaMH Ha MHOKECTBE LIEIbIX
qucesl, 0cOOble CBOWCTBAa PAallMOHANBHBIX U HPPALMOHAIBHBIX 4YHCe, apu(pMETHYECKHE OlIepaluu, a
TAaK)K€ H3BIIEYCHHE KOpPHS HATypalbHOM CTENEHM Ha MHOXKECTBE KOMIUJIEKCHBIX 4Hcell. braronmaps
MIOCJIEZI0BATEIbHOMY PACIIMPEHUIO KpPYyra HCIOJIb3YEMbIX YMCENI M 3HAKOMCTBY C BO3MOXKHOCTSIMH HX
MIPUMEHEHHUS 111 PELEHUS Pa3InYHbIX 3a7a4 (OpMHUpYyeTCsl IPEACTaBIEHUE O €IMHCTBE MaTEMaTUKU KaK
HayKM U €€ poJM B IOCTPOEHUHM MOJENeH peajbHOro MHpa, LIIMPOKO HCMOJB3YIOTCS 0000IeHHe U
KOHKpETH3alus.

JIuaus «YpaBHEHMsI M HEPaBEHCTBa» PealM3yeTcsl Ha MPOTSHKEHUM BCEro OOy4YeHHs B cTapIuei
LIKOJIE, IOCKOJIBKY B KaX10M pazzene IIporpaMMel IpenyCMOTPEHO pelIeHrE COOTBETCTBYIOIIMX 3a/1ad.
B pesynbrare oOyuwaromuecss OBJaJ€BAlOT Pa3IUYHBIMA METOAAMU DELICHUS pPalllOHAJbHBIX,
MpPalMOHANIBHBIX, MOKA3aTEeIbHBIX, JIOTAPU(PMUIECKIX U TpHFOHOMeTquec§Hx ypaBHEHUI, HEPABEHCTB
U CUCTEM, a TaKXe 3ajad, coJepkalux napaMmerpsl. [lomydeHHble yMEHHUS IMIMPOKO HUCIOJIB3YIOTCS MPHU
UCCIIEIOBAaHUM (PYHKIMM C MOMOIIBIO MPOU3BOJHOM, MPH pElIeHUH NPUKIAJAHBIX 33Ja4 M 3a7ad Ha
HaxXO0XJ/eHWE HaumOOJbIIMX W HAUMEHBIIMX 3HAa4eHWH QyHkuuu. [laHHas cojepaTenbHas JITUHUS
BKJIIOYAeT B ce0s Takke (pOpMHUpPOBAHHE YMEHHMH BBIMOJIHATH pacuéThl 1Mo GopmysaM, mpeodpa3oBaHus
pallMOHANBHBIX, HPPALUOHAIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHUN, a TaKKe BBIPAXKEHUH,
COJZIep KalNX CTeNeHu M Jorapudmel. brarogaps usydeHuio anre6pandyeckoro mMarepuaia MpOUCXOIUT
JanbpHeilee pa3BUTHE AITOPUTMHUYECKOTO M aOCTPAKTHOTO MBILIUIEHUS O0ydYaroummxcs, GopMHUPYIOTCS
HaBbIKM JEIyKTUBHBIX pacCyXJIe€HUH, padoTbl C CHMBOJBHBIMH (opmamu, MpencTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCMMOCTEN B BUJE PABEHCTB U HEpaBeHCTB. AnreOpa npeanaraer 3Qp¢peKTuBHbIE
WHCTPYMEHTHI JUIsl PEHICHUS] NPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a]a4, HaIJISIIHO JEMOHCTPUPYET
CBOM BO3MOYXHOCTH KaK SI3bIKa HayKH.

CopnepxatenpHo-MeToan4eckast TMHUS «DyHKIMK U rpaduKu» TECHO MEeperuieTaeTcsi C JpyruMu



JUHUAMHU Kypca, MOCKOJIbKY B KAaKOM-TO CMbICE 3aJaéT TOCJIEJOBATEIbHOCTh M3YyYCHHsS MarepHaa.
W3ydeHnue CTeneHHOW, IOKa3aTelIbHOH, JorapuMUUYecKOl M TPUTOHOMETPUYECKUX (QYHKIMH, HUX
CBOWCTB ¥ Tpa)uKOB, UCTONBb30BaHUE (QYHKUUH A peHIeHus 3a7ad U3 APYyruxX y4eOHBIX MPEIMETOB U
pearbHON JKU3HU TECHO CBS3aHO KaK C MAaTEMAaTHYECKHM aHAIU30M, TaK U C PEIICHHEM YPaBHEHUU H
HepaBeHCTB. [Ipu 3ToM Oosnblioe BHUMaHUE yaemseTcs: GOPMUPOBAHUIO YMEHHS BhIpaxkaTb (popmyaamu
3aBUCHUMOCTH MEX]y pa3IMYHbIMU BEIUYMHAMHU, HCCIIENOBATh MOJY4YeHHbIE (YHKUUHU, CTPOUTH HX
rpaduku. Marepuan 5Toi cojepaTelbHOM JIMHWK HalleleH Ha pa3BUTHE YMEHUNW U HaBBIKOB,
MO3BOJISIIOIIMX BBIPAKATh 3aBUCHMOCTH MEXJIY BEIMYMHAMU B Pa3IMYHON (opMe: aHATUTHYECKOH,
rpaduyeckoil u ciaoBecHOW. Ero m3ydyeHwe crnocoOCTBYET Pa3BUTHIO AITOPUTMUYECKOTO MBIILICHUS,
CIOCOOHOCTH K 000OIICHHUIO M KOHKPETU3ALUU, UCTIOIH30BAHUIO aHAIOTHH.

CopepxatenpHast suHUS «Havyama wmareMaTHUECKOro aHaiM3a» MO3BOJSET CYIIECTBEHHO
pacmpuTh KPyr Kak MaTeMaTUYeCKHUX, TaK U MPUKIAAHBIX 3a/1a4, JOCTYIHBIX 00ydJalomMMCs, TaK KaK y
HUX TOSBISETCS BO3MOXKHOCTh CTPOUTH Tpa(pUKH CIOXKHBIX (YHKUUN, ONPEAENsATh UX HAuOOJIbIINE U
HAaUMEHBIINE 3HAYEHUS, BBIYUCIATH IJIOMAAU QUTyp U OOBEMBI Tell, HAXOIUTh CKOPOCTH M yCKOPEHUS
npoueccoB. JlaHHas colep)kaTenbHas JIMHUS ~ OTKPBHIBAET HOBBIE BO3MOXHOCTH  IOCTPOCHHS
MaTEeMaTHYeCKUX MOJENel pealbHbIX CHUTyalluid, I[03BOJISIET HAXOAWUTh HaWIydlllee pElICHUE B
NPUKIAIHBIX, B TOM 4YHCIE COIMAIbHO-DKOHOMHYECKHX, 3aJayax. 3HAKOMCTBO C OCHOBaMH
MaTEMaTHYECKOTO aHaju3a CIIOCOOCTBYET pa3BUTHIO aOCTPakTHOTO, (HOPMAIBHO-JIOTHYECKOTO U
KpPEaTHBHOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUH pacrio3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMAaTHKH B
HayKe, TeXHUKE H UcKyccTBe. OOydaromuecs: y3HAIOT O BBIJAIOIINXCS Pe3yJIbTaTax, HOJYYSHHBIX B X0JI€
Pa3BUTHS MaTEMAaTUKX KaK HAyKH, U 00 UX aBTOpax.

CogepxarenpHO-MeTOAUYECKAsT TUHUS «MHOXECTBa M JIOTHMKa» BKIIOYaeT B ce0sl AJIEMEHTHI
TEOpUM MHOXKECTB U  MaTeMaTUYECKOW JIOTUKH. TeopeTHKO-MHOXKECTBEHHBIE IPEACTaBICHUS
IIPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTHKW M MpeularaloT Haubojiee YHHMBEPCATIbHBIN S3BIK,
O00BETUHSIOINI BCe pa3ziesibl MATEeMaTUKH U €€ MPHIJIOKEHHUH, OHU CBA3BIBAIOT Pa3HbIe MaTeMaTHUECKUe
IVCUIUIUIMHBI U UX TPHIIOKEHHs B enuHoe 1enoe. [103ToMy BaKHO /aTh BO3MOXKHOCTH O0YYaromeMycst
MOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK COBPEMEHHOW MAaTEeMAaTWKH W WCIIONB30BaTh €ro s
BBIPQKEHUSI CBOUX MEbICIEH. [IpyruM BakKHBIM NMPHU3HAKOM MaTeMAaTHKW KaK HAyKH CJeIyeT MPU3HATh
CBOMCTBEHHYIO € CTpOrocTb OOOCHOBAHMH M CIIEJOBaHME OIpPEAEIEHHBIM MpaBUiIaM MOCTPOEHHUS
JI0Ka3aTeNbCTB. 3HAKOMCTBO C JJIEMEHTAMH MaTeMaTHMYeCKOW JIOTMKHM CIOCOOCTBYET pPa3BUTHUIO
JIOTHYECKOTO MBIIUIEHUSI OOy4aroIuXcs, MO3BOJSET MM CTPOMTh CBOM pPacCyXIEHHS Ha OCHOBE
JIOTUYECKUX MpaBmil, (GOPMUPYET HABBIKU KPUTHUUYECKOTO MBIIIICHUSI.

B kypce «Anrebpa M Hayaga MaTeMaTHYECKOTO aHalIM3a» MPUCYTCTBYIOT  OCHOBBI
MaTeMaTHYeCKOTr0 MOJICIMPOBAaHUs, KOTOpPble NPU3BaHBI CIOCOOCTBOBAaTH (POPMUPOBAHHMIO HAaBBIKOB
MOCTPOCHHSI MOJICTICH PeabHBIX CUTYAIN, UCCIICAOBAHIS 3TUX MOJIENeH ¢ fOMoIIBIO amrapara anreOpbl
¥ MaTeMaTH4YeCKOrO aHajK3a, WHTEPIPETAIlMN TIOTYYCHHBIX pEe3yJbTaToB. Takue 3alaHus BIUICTCHBI B
KaXIblii u3 pasgenoB [Iporpammbl, MOCKOJIBKY BeCh MaTepHall Kypca IIMHPOKO WCIIONB3YeTCs IS
peleHus MPUKJIAAHBIX 3ana4. [Ipu pemeHnn peaabHBIX MPAKTUYECKUX 3a/1a4 00ydJaronmecs: pa3BHBAIOT
HaOJI0AaTeNIbHOCTh, YMEHHE HaXOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCsl, UCIOJIb30BaTh AHAJIOTHUIO,
0000IIaTh ¥ KOHKPETH3UpOBaTh Mpodiemy. [lesrenbHOCTh MO (OPMHUPOBAHUIO HABBIKOB PpEIIEHUS
NPUKIAJHBIX 3aJ]ad OpraHu3yeTcs B Ipollecce H3yueHHs BceX TeM Kypca «Anrebpa W Havaia
MaTeMaTHYECKOT0 aHAIN3ay.

OOmee 9nCiIO 4acoB, PEKOMEHOBAHHBIX I M3YYEHHUs yU4eOHOTO Kypca «AnredOpa W Hadvaia
MaTeMaTHYeCKOro aHauusay» - 272 4aca: B 10 kmacce - 136 yacoB (4 yaca B Hezaenmo), B 11 kiacce - 136
4yacoB (4 yaca B HEJIEIIO).

Cooeporcanue ooyuenus ¢ 10 knacce.

Yucna u BEIYUCIEHUS.




Pannonaneubie yncna. OOBIKHOBEHHBIE W JIECATUYHBIC JPOOHM, MPOLEHTHI, OECKOHEYHBIE
nepuoandeckue npodu. llpuMenenue apoOeil W MPOIEHTOB ISl PEHICHHUS NPUKIAIHBIX 3a7ad U3
pPa3IMYHBIX OTpaCiell 3HAHUW U PEaJbHOW KU3HU.

JleiicTBuTenpHbIC Yncia. PanonanbHble U UPpAMOHANIBHEIC Yncia. ApudMeTndeckue onepanuu
C JICWCTBHUTEIIBHBIMU YHCJIaMH. MOayb NEUCTBUTEIBHOTO YHUCIA U €ro cBoicTBa. [IpubOmmxEHHBIC
BBIYMCIICHUS, TPaBUJIa OKPYTJICHUS, PUKUJIKA U OLICHKA Pe3yJibTaTa BIYUCICHUM.

Crenens ¢ 1enbiM nokazateneMm. buaom Herotona. Mcnons3oBanue nmoaxoasmiet GopMel 3anucu
JEACTBUTEIbHBIX YUCEN IS PEIICHUS TPAKTUYECKHUX 3a7]a4 ¥ IPEACTABICHUS JaHHBIX.

Apudmerndeckuii KOpeHb HATYpaJbHOM CTETICHU M €T0 CBOMCTBA.

CreneHb C palMOHAJIBHBIM TIOKa3aTeleM U €€ CBOMCTBA, CTENEHb C JEHCTBUTEIbHBIM
IIOKAa3aTeIICM.

Jlorapudwm yucna. CoiicTBa norapudma. JlecsTHUHbIE 1 HATypaTbHBIC JIOTAPU(PMBL.

CuHyc, KOCHHYC, TaHI€HC, KOTAaHI'€HC YHCIIOBOI'O aprymMeHTa. ApPKCHUHYC, apKKOCHHYC U
ApPKTAaHI'€HC YUCIOBOTO apryMEHTA.

YpaBHEHHUS M HEPABSHCTBA.

ToxnecTBa U TOXKJECTBEHHbIE TpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YpaBHEHUs. PaBHOCHIIbHBIE
YPaBHEHUs U ypaBHeHUsA-cleAcTBYs. HepaBeHCTBO, pellieHuEe HEPAaBEHCTBA.

OcCHOBHBIE METOJbl pEIICHUs LENbIX U JAPOOHO-pAallMOHAIBHBIX YpPAaBHEHUN M HEPaBEHCTB.
MHorowieHsl OT OJHON NEepeMeHHOU. JleleHne MHOro4jieHa Ha MHOTO4YIEH ¢ ocTaTkoM. Teopema besy.
MHorounens! ¢ nenbiMa Kodgdunuentamu. Teopema Buera.

[TpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUN, COEPKAINX CTENEHU U KOPHH.

HppanuonaneHele ypaBHeHUsA. OCHOBHbBIE METOBI PELEHUS UPPALIMOHAIbHBIX YPABHEHUM.

IToxazarenbHble ypaBHEeHUs. OCHOBHBIE METO/IbI PELICHUS I0KA3aTEIbHBIX YPaBHEHUI.

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX JIOTApU(MBI.

Jlorapugmuueckue ypaBHeHUs1. OCHOBHbIE METO/IbI PEIICHUs JIOrapu(PMUIECKUX YpaBHEHUH.

OcHoBHble TpuronomeTpuyeckue popmyisl. [IpeodpazoBaHre TPUTOHOMETPUUECKUX BBHIPAKEHUH.
Pemenne TpuroHOMETpUYECKUX YPAaBHEHHM.

Pemienne cucrem JMHEHHBIX ypaBHEHHMH. Marpuna CHCTEMBI JIMHEWHBIX YpPaBHEHMI.
Onpenenurens MaTpUIbl 2X2, €ro T€OMETPUYECKUN CMBICT W CBOWCTBA, BBIYMCIEHUE €r0 3HAYEHUS,
IIPUMEHEHHUE OINPEICIIUTENS I PELICHUS CUCTEMBI JINHEWHBIX YpaBHEHUN. PellleHne NpUKIaaHbIX 3a1a4
C IIOMOIIBIO CUCTEMBI JTUHENHBIX ypaBHEHUH. MccnenoBanue OCTPOCHHOW MOJEIHU C ITOMOILBI MaTpPHIL
U OIIPEIECTIUTEIICH.

IlocTpoeHre MaTeMaTUYECKUX MOJCIEH pEallbHOM CHUTyallud C IIOMOLIBIO YpaBHEHUH U
HepaBeHCTB. [IpuMeHeHne ypaBHEHUN M HEPABEHCTB K PEIICHHUIO MAaTEMaTHYeCKMX 3a7ad M 3a1ay u3
pa3IMYHbIX 00J1aCTe HayKU U peaibHON KU3HU. 10

Dyukmu 1 rpaduKu.

OyHKIMA, crnocoObl 3amaHus ¢yHKuU. B3aumHo oOpaTtHble ¢yHkiuu. Komnosunus GyHKIu.
I'paduk pyHkumu. dnemMeHTapHbIe MPeoOpa3oBaHus rpaGpuKoB QYHKIMA.

OO6nactp ompeneneHuss U MHOXeCTBO 3HaueHMi ¢yHkiuu. Hymun ¢ynkuuu. IIpomexyTku
3HaKoNocTosAHCTBA. Y&THhle u HeuéTHble QyHkuuu. Ilepuoanyeckue ¢yukmu. I[IpomexyTku
MOHOTOHHOCTH (PyHKIIMH. MakcUMyMbl U MUHUMYMbI QyHKIMU. Hanbospliee 1 HauMeHbllee 3HaYeHUs
(GYHKIMK Ha TPOMEXYTKE.

JluneitHas, kBaJpaTH4Has U JpOOHO-TMHEWHas (YyHKUUU. DJIEMEHTApHOE HCCIeIOBaHUE U
MMOCTPOEHUE UX TPa(UKOB.

CrenenHast QyHKIUS ¢ HATypaJIbHBIM | IIEJIBIM MOKa3aTeneM. E€ cBoiicTBa u rpaduk. CBoWCTBa U
rpaduK KOpHs N-0i CTENEHH KaK (PyHKIUK 0OpaTHOM CTENEHU C HaTypalbHBIM I10KA3aTEeJIEM.

[TokazarenbHas u norapudmuyeckas (yHKIMH, HX CBOHCTBa W Tpaduku. Mcmonbp3oBaHue



rpaduKoB QPyHKIUH U pelIeHus ypaBHEHUH.

Tpuronomerpudeckas OKpPY>KHOCTb, OINpPENEICHUE TPUTOHOMETPHUECKUX (YHKLIUH YHCIOBOTO
apryMeHTa.

QOyHKIMOHATBHbIE 3aBUCHMOCTH B peEajbHBIX Ipoleccax M SBICHUSAX. [paduku peanbHBIX
3aBUCHUMOCTEH.

Hauana MmaTeMaTH4eCKOro aHajin3a.

[TocnenoBarenbHOCTH, CHOCOOBI 3aJaHuUsl IMocliefoBaTeabHOCTE. MeTon MaTemMaTuyeckoit
WHIYKUUA. MOHOTOHHBIE M OTPAaHWYEHHBIE IIOCIIENOBAaTEIbHOCTH. McTopHusi BO3HUKHOBEHHUS
MaTEeMaTHYECKOro aHallM3a KaK aHalln3a 0ECKOHEUHO MaJIbIX.

Apudmernueckass U reoMeTpuuecKas mporpeccud. beckoHeyHO yObIBaromiasi reoMeTpryecKast
nporpeccusi. CymMMa OeCKOHEYHO yOBIBAIOIIEH TEOMETpUYECKOW mporpeccuu. JIMHEWHBI U
SKCIIOHEHIMAIBHBIA pocT. Yucno e. PopMyna CI0KHBIX NMPOLEHTOB. Mcrnonap30BaHue MPOrpeccuu Uit
pelIeHNs peallbHbIX 3a]a4 [IPUKJIaJHOTO0 XapaKTepa.

HenpepriBuble (yHKIMM U UX cBOWCTBA. Touku paspeiBa. ACUMNTOTHI IpadukoB (yHKIUH.
CpoiicTBa (yHKIMII HENpPEpbHIBHBIX HAa OTpe3ke. MeToa HMHTEepBajoOB Jid pEUICHHs HEPaBEHCTB.
[IpumeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKIIUH JIJIs1 peLICHHs 3a/1a4.

[TepBas u BTOpas npousBoaHble GyHKIUU. Onpeaenenrne, FreOMeTpUIECKUd U PU3NIECKUI CMBICT
MIPOU3BOHON. Y paBHEHHE KacaTeIbHOU K TpaduKy QyHKIUH.

[TpousBoaHble 37MeMEHTApHBIX (QyHKuMH. [Ipous3BonHAs CyMMBI, NPOU3BEIACHUS, YaCTHOTO U
KOMITO3ULIMHN (PYHKIIUH.

MHoO€ecTBa U JIOTHKA.

MHoxecTBO, omnepaluy HajJ MHOXECTBaMM M UX cBoiicTBa. Jluarpammsl Diinepa—BenHa.
[IpuMeHeHHEe TEOpPEeTUKO-MHOKECTBEHHOI'O armapara Jjs ONUCAHUs PealbHbIX MPOLECCOB M SBICHMMH,
IIPU PELICHNUH 33734 U3 IPYTUX YUeOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CBOWCTBO MaTeMaTHYECKOr0 OOBEKTa, CIEJCTBHE, JI0Ka3aTeNIbCTBO,
PaBHOCHUJIbHBIE YPABHEHHUS.

Cooeporcanue ooyuenus 6 11 knacce.
Yucna v BBIYKCICHHUS.

Hatypanbnbie u 1ienbie uyncna. [IpumMeHeHre Npu3HaKoB JEIMMOCTH IENbIX YHCelN, HanOOoNbIIui
obmwmit nenurens (nanee - HOJl) u naumensiee obmee kpatHoe (nanee -HOK), octaTkoB mo Moay:iio,
anroputMa EBkinia Ans pemeHus 3aja4 B 1ENbIX YUCIaX.

KommiekcHbie yncna. Anrebpandeckas ¥ TpUTOHOMETpUYecKas (GOpMbI 3aITUCH KOMILIEKCHOTO
grcna. ApudMeTniyeckre onepannuy ¢ KOMIUIEKCHBIMH YucliaMu. M300pakeHrne KOMIUIEKCHBIX Yhcell Ha
KoopauHaTHOW Iiockocth. ®opmyna Myaspa. KopHu n-oif creneHu 1}s xommmekcHoro wmcra.
[TpuMeHEeHHe KOMIUICKCHBIX YHCEI JUTS PEIIeHUs (PU3HMYSCKUX U TE€OMETPUICCKHX 3aJ1ad.

YpaBHEHHS 1 HEPABCHCTBA.

CucremMa M COBOKYNHOCTh YpPaBHEHMIl M HepaBeHCTB. PaBHOCWIIbHBIE CHCTEMBI U CUCTEMBbI-
CIIeACTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT10op KOpHEHl TPUrOHOMETPHUYECKHMX YpaBHEHH € TOMOIIBI0 TPUTOHOMETPUUECKOMH
OKpPY>XHOCTH. Pelienne TpuroHoMeTpu4ecKiux HEpaBeHCTB.

OCHOBHBIE METO/IbI PEIIEHUS MTOKA3aTEIbHBIX U JOrapu(PMUUECKIX HEPABEHCTB.

OcCHOBHBIE METO/IbI PEILICHUS HPPALMOHATIBHBIX HEPABEHCTB.

OcCHOBHBIE METO/bl pEIHICHHs] CUCTEM U COBOKYIHOCTEH palMOHaJIbHBIX, HPPALUOHAIBHBIX,
MOKa3aTeIbHBIX U JOrapu(PMUUECKUX YpaBHEHHI.

VYpaBHEHHUsI, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpamHu.

IIpuMeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELIEHUI0 MAaTEMaTHMUYECKHX 3aJad U 3a1ad U3



Pa3IMYHBIX 00JIACTeH HAYKU U peaTbHOMN KH3HU, MHTEPIPETAIHS MOTYYSHHBIX PE3YIbTATOB.
DyHknMU U rpadUKu.

['padux xommosunmu ¢yHKOmid. ['eomerpuyeckre o00pa3bl ypaBHEHMH W HEpPaBEHCTB Ha
KOOPAMHATHOM IIOCKOCTH.

Tpuronomerpudeckue HyHKIUH, UX CBOMCTBA U TpaduKH.

['pacdmueckue MeTo/bI penieHnsl ypaBHEHUH 1 HepaBeHCTB. [ paduueckre MeTo bl peIeHHs 3a1a4
C mapameTpamH.

Hcnonp3oBanue rpagukoB (QyHKIMNA A1 UCCIEIOBAHUS IMPOIECCOB M 3aBUCHMOCTEH, KOTOpBIE
BO3HMKAIOT IIPH PELICHUH 337a4 U3 APYTHX YUIEOHBIX MPEIMETOB U PEaIbHOM KHU3HU.

Hauana maTeMaTH4eCcKOro aHanusa.

[IpumeHeHrne NPOW3BOAHON K HCCIENOBaHWIO (YHKIHMHA HAa MOHOTOHHOCTH U 3KCTPEMYMBI.
HaxoxneHrne HauboIbIIero 1 HanMEHbBIIET0 3HAYCHU HEeTIPePhIBHOW (DYHKIIMK HA OTPE3Ke.

IIpuMeHeHne IPOU3BOAHOM I HAXO0XKICHMS HAaWJIy4dIlero peleHus B IPUKIIAIHbIX 3a1a4dax, sl
OIpeJIeJIEHUs] CKOPOCTH U YCKOPEHUS Mpoliecca, 3aJaHHOr0 (popMyJioil nian rpadukom.

ITepBooOpazHas, 0CHOBHOE CBOMCTBO IepBooOpa3HbIX. [lepBooOpa3Hble 31eMeHTapHbIX (QYHKIHH.
ITpaBuia HaX0XXIEHHS IEPBOOOPA3HBIX.

Wuterpan. I'eoMeTpudecKuil CMbICI HHTErpana. BpluncieHue ONpenesEHHOrO HHTerpaiga Io
dbopmyite Hetorona—JIeiiOuuma.

[lpumeHenne wWHTETpana I HAXOXKICHHWS IUIOmAned IUIOCKUX ¢uryp U 00BEMOB
F€OMETPUYECKUX TEJI.

[Tpumepsr  pemeHuit  nuddepeHIUaTbHBIX  yYpaBHEHUH. MaTeMaTH4eckoe MOJCIHPOBAHNE
peabHBIX MTPOLECCOB C MOMOILBIO AU(PepeHINaTbHbIX YPaBHEHUH.

[Tnanupyemble mpeAMETHBIE pe3ybTaThl OCBOEHUS (eaepanbHON pabouelt mporpammbl Kypca
«Anre0Opa 1 Havajla MaTeMaTUYECKOTO aHaIKM3a» Ha YIIIyOJIEHHOM YpOBHE Ha YPOBHE CPETHEro OOIIEeTo
oOpazoBaHus.

K konmy o0yuyenns B 10 ximacce 00yJaromuiics mogyduT caeIyromne MpeIMETHbIE Pe3yIbTaThl 10
OTJENbHBIM TeMaM (QezepalibHON pabodeil mporpaMmbl Kypca «Anredpa M Hayajla MaTeMaTH4ecKoro
aHAIN3a»:

Yucna u BBIYMCICHUS:

*  CBOOOJHO OINEPUPOBATH MOHATHAMM: PAllMOHAIBHOE YUCIIO, OECKOHEUHAs MepuoandecKas
IpoOb,  TPOLEHTHI, HMPPALUOHATIBHOE  YHCIO, MHOXECTBA  pAlMOHAIBHBIX U
JEHCTBUTENBHBIX YMCETl, MOAYJb IEHCTBUTEIBHOTO YNCA,;

*  TIPUMEHSTH APOOU U MPOLEHTHI AJIsl PEIIeHUs PUKIIaTHbBIX 3a%;q W3 pa3IM4HbIX OTpaciei
3HAHWM U peajbHOM )KU3HU;

* TIPUMEHATHh NPUOIMKEHHBIE BBIUMCICHMS, MpPaBHJIa OKPYTJICHUS, MPUKUAKY U OLEHKY
pe3yJibTaTa BEIYMCIICHUI;

* CBOOOJHO ONEpPUPOBATh IOHATHEM: CTENEHb C LEJbIM IIOKa3aTejeM, HCIOIb30BaTh
HOIXOAAIIYI0 (hOPMY 3aIUCH EHCTBUTENBHBIX YUCEN JUIsl PeIICHHs MPaKTHYECKUX 3a7a4
Y TIPEJCTABIICHUS JaHHbIX;

*  CBOOOJIHO OINEPUPOBATH MOHATHEM: apU(METUYECKHI KOPEHb HATYpaIbHOM CTENEHN;

*  CcBOOOJHO ONEPUPOBATH MOHATHEM: CTEMEHb C PAllMOHATIbHBIM MIOKa3aTelIeM;

* CBOOOAHO OMEpPUpPOBATh MOHATUSIMM: JIOrapudM 4YHUCIA, JECATUYHBIE W HaTypajbHbIE
JorapudMmel;

* CcBOOOAHO ONEpUPOBATh MOHATUSMHU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC YHCIOBOTO
apryMeHTa;



OIIEpUPOBATh MOHIATUSIMU: APKCUHYC, APKKOCUHYC U apKTaHI€HC YMCIOBOTO apryMEHTA.

YpaBHeHUsa 1 HEpABEHCTBA:

CBOOOTHO OTIEPHPOBATH MOHATUSAMHU: TOKJIECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCUIIbHBIC
YPaBHEHUsS U YPABHEHUA-CIICICTBUS, PABHOCUIIBHBIC HEPABEHCTBA,

IOPUMEHATh Pa3IMyHble METOAbl PELICHUS pPALMOHAIBHBIX M JPOOHO-pAllMOHAIBHBIX
YPaBHEHHH, IPUMEHATH METOJl UHTEPBAJIOB JIJIsl PELICHUs HEPAaBEHCTB;

CBOOOJIHO OIEPUPOBATh MOHATUSAMHU: MHOTOWIEH OT OJHOW NEPEeMEHHOW, MHOTOUWIEH C
HeJNbIMA KO3 GUIMEHTaMH, KOPHM MHOTOWIEHA, INPUMEHSTh JEJI€HHE MHOIOWIeHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3dy u teopemy Buera niis pemenus 3anad;

CBOOOJHO OIEPUPOBATH MOHATUSAMHU: CHUCTEMa JIMHEWHBIX YypaBHEHH, MaTpHUIa,
OTIPENICNIUTENb MATPUIBl 2X2 W €ro TreOMETPUYECKHI CMBICI, HCIOJIb30BATh CBOWCTBA
ONpeneNuTeNs 2X2 A BBIYUCICHHS €ro 3HA4YeHUs, HPUMEHSTb ONpPEACTUTETH s
pELICHUST CHUCTEMBl JIMHEHHBIX YpPaBHEHUH, MOJIEIMPOBATH pPEAJbHBIC CUTYallUd C
IIOMOULIbI0 CHUCTEMbI JIMHEWHBIX YPAaBHEHUH, MCCIENOBaTh IIOCTPOECHHBIE MOJAEIU C
IIOMOUIbIO MaTPHULL ¥ ONPENEIUTENEH, UHTEPIPETUPOBATH NIOJYyUYEHHBIA PE3YJIbTaT;
UCIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHAMU JAJIsl IPeoOpa30BaHMsl BbIPAXKEHUH;
BBINOJIHATh ~ NPEOOpa3oBaHMs YMCIOBBIX  BBIPAKEHMH, COAEP)KAIIMX CTEMEHU C
palMOHAIBHBIM IIOKA3aTeIeM;

UCTIONB30BaTh  CBOMCTBa yiorapuMoB s mpeoOpa3oBaHUs — JIOTapUPMHUUECKUX
BBIPAKECHMI;

CBOOOAHO  omepupoBaTb  MOHATHUAMU:  HppallMOHAlbHbIE,  IOKAa3aTelbHbIE U
Jorapu(pMHUUECKUEe YPAaBHEHUS, HAXOAUTh HUX PEUIEHHS C IOMOIIbI0 PAaBHOCHUIIBHBIX
NIEPEXO0I0B WM OCYLIECTBIISAS IPOBEPKY KOPHEN;

OPUMEHSATh  OCHOBHBIE  TPUTOHOMETpUYecKHe  (opMynsl Uil  MpeoOpa3oBaHUS
TPUTOHOMETPUYECKUX BBIPAKEHUU;

CBOOOZHO ONEpUPOBATh IOHSATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE, IPUMEHSTH
HeoOXoauMble (OpMYJbl Ui PEUIeHUS] OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX
YPaBHEHU;

MOJIEJIMPOBaTh pEallbHble CHUTYallud Ha $3bIKE aireOpbl, COCTaBJISATh BbIPAKEHUS,
YPaBHEHUs, HEPABEHCTBA 10 YCJIOBHUIO 3aJa4M, HCCIIEN0BATH ITOCTPOEHHBIE MOJEIH C
UCIOJIb30BaHUEM allapaTa ajareopsl.

DyHKIIUU U FDad)I/IKI/IZ

CBOOOJTHO ONEpUPOBATh MOHATHAMM: (YHKLHUS, CHOCOOBI 3alaHus (YHKIMH, B3aHMMHO
oOpatHple  (QyHKIMM, KoMIo3uuus  (yHKIMHA, rpaduk  (QyHKIOUM, BBINOJHATH
3JIeMeHTapHbIe IpeoOpa3zoBaHus rpaduKoB QYHKIUIT;

CBOOOJTHO ONEpUPOBATh TOHSATHSIMH: OOJACTh ONPEACTCHHS W MHOXKECTBO 3HAUCHHM
byHKIMU, HYJIM QYHKINAHU, TPOMEXKYTKH 3HAKOITOCTOSTHCTBA,;

CBOOOJTHO OTIEPHPOBATH TMOHATHUSMH: YETHBIE W HEYETHBIC (YHKIWH, TEPHOAMUYECKHE
(GYHKINH, TPOMEXYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMyMbl 1 MUHUMYMBbI (DYHKIIHH,
HauOoJIbIIIee M HaMMEHbIIIee 3HaYeHne (PYHKIIUU Ha TPOMEKYTKE;

CBOOOJTHO ONEpPHPOBATh MOHATUSMH: CTENEeHHas (YHKIMA C HATypalbHBIM M LEJbIM
nokaszareseM, TrpaQuK CTENEeHHOH (QYHKUMH C HATypaJbHBIM M IENIBIM IOKa3aTeseM,
rpaduk KopHA N-OM cTenmeHH Kak (QYHKIUMHM OOpaTHON CTENeHH C HaTypaJlbHbIM
HOKa3aTeseM;

ONEpPUPOBATh MOHATUSAMH: JIMHEIHAs, KBaJpaTU4Has W ApoOHO-IHMHEHHas (QyHKLUH,
BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U IIOCTPOEHUE UX IPA(PUKOB;

CBOOOJHO ONEpUpPOBATh MOHATHUAMU: IMOKa3aTeldbHAas U Jorapupmuueckas QyHKIHH, UX



CBO¥CTBA U IrpadUKH, UCIIOIB30BaTh UX IrpadUKu AJIs pelIeHUs] ypaBHEHU;

* CBOOOJHO OMNEPUPOBATH IMOHATUSAMHU: TPUTOHOMETPHUYECKAs OKPY)KHOCTb, OIpelesieHUEe
TPUTOHOMETPHUUYECKUX (DYHKIIMNA YHCIOBOTO apTyMEHTa,

*  HCIMOJIb30BaTh Ipaduku (QyHKUMH UIs MCCIENIOBAaHUSA MPOLECCOB M 3aBHCUMOCTEH IpH
pelIeHUH 3a7ad U3 JAPYruX Y4eOHBbIX MpPEIMETOB U PpeaJbHOM JKHU3HH, BBIpAXaTb
(dopMynaMu 3aBUCMMOCTH MEX]ly BETUUNHAMU;

Hayana MaTeMaTnyecKkoro aHaamsa:

* CBOOOJHO ONEPUPOBATH MOHATHAMM: apu]MeTHUecKas U reoMeTpuyecKasl MpOrpeccus,

OeckoHeuHO yObIBaroIasi FreOMeTpUYecKas Iporpeccus, JMHEHHbIH U 3KCIIOHEHIUAIbHBIN

pocT, hopMyJia CIOKHBIX MTPOLIEHTOB, UMETh NMPECTABICHNUE O KOHCTAHTE;

*  HCIIOJIb30BATh NMPOTPECCHHU ISl PEIICHUS PEAbHBIX 3a/1a4 TPUKJIATHOTO XapaKTepa;

e CBOOOJHO  ONEPUPOBATH MOHATHUSAMHU:  IIOCIEAOBATEIBLHOCTh,  CIHOCOOBI  3aJaHHS
MOCJIEI0BATEIbHOCTEH, MOHOTOHHBIE U OTPAaHWYEHHBIE IOCIEI0BATEIBHOCTH, MOHHUMATh
OCHOBBI 3aPOXKJICHHSI MATEMAaTHYECKOTO aHAIN3a KaK aHAIN3a OECKOHEYHO MaJIbIX;

* CBOOOJHO ONEPHPOBATH MOHITUSMHU: HENPEPbIBHbIC (YHKIIMU, TOYKU pa3pbiBa rpaduka
byHKIUHM, aCUMITOTHI Tpaduka QyHKIUH,

* CBOOOJHO OIEPHPOBATH MOHATHEM: (YHKIMs, HENPEpPhIBHAsS HA OTPE3KE, MPUMEHSTH
CBOWCTBA HEMIPEPBIBHBIX (DYHKLMH ISl pEIICHHS 3a/1a4;

¢ CBOOOJHO ONEpPUPOBATh MOHATHAMHU: TI€pBasi W BTOpas NPOM3BOAHBIC (DyHKIUH,
KacaTenbHast K rpaduky QyHKINY;

*  BBIYHCIATH TPOM3BOJHBIE CYMMBI, NPOHM3BEACHHUS, YaCTHOTO W KOMIIO3UIUH JIBYX
(GYHKIUH, 3HATh IPOM3BOIHBIC JIEMCHTAPHBIX (DYHKIIUH;

*  HCIOJIb30BaTh T€OMETPUYCCKUN U PU3UUCCKUI CMBICIT IIPOU3BOIHOM JIUIsl PEIICHHS 3a/1a4.

MHoOecTBa U JIOTHKA:

CBOOOJTHO ONEPUPOBATH MOHATHIMU: MHOXKECTBO, OTEpalluy HaJl MHOXKECTBAMH;
*  HCIOJb30BATh TEOPETUKO-MHOKECTBEHHBIN aIllapaT JUlsl OIMMCaHUs PEalbHBIX MPOLECCOB
U SIBJICHUM, IPU PEIICHUH 3aja4 U3 JPYTUX YYEOHBIX MTPEIMETOB;
* CBOOOJHO ONEPUPOBATh MOHATUSIMH: OIPEAEICHUE, TEOpPEMa, YpPaBHEHHUE-CIEJCTBHE,
CBOMCTBO MaTeMaTH4eCKOro OOBEKTa, JI0Ka3aTelbCTBO, PAaBHOCWIIbHBIE YpaBHEHUS H
HEPABEHCTBA.

K xoniy o0yuenus B 11 knacce 00y4aromuiics MOIy4UT CIEIYIONINE IPEAMETHBIE PE3yIbTaThI 110
OTIENbHBIM TeMaM (QeaepalbHOl pabodeil mporpaMMmbl Kypca «Anredpa W Hayalla MaTeMaTH4ecKOro
aHaJm3a;

Ywnciia ¥ BEIYUCICHUS 14

e CBOOOAHO ONEpPUPOBATH TMOHATHSIMM: HATypajJbHOE U IL€JI0€ YHCIO, MHOXKECTBa
HATYpaJIbHBIX U LENbIX YHCEN, UCIIOIB30BaTh MPU3HAKK AeIuMOCTH 1enbix yucen, HOJ u
HOK HaTypanpHBIX yucen Ui peleHns 3a1a4, IPUMEHATh anroput™ EBknnna;

*  CBOOOJIHO ONEPUPOBATH MOHITHEM OCTAaTKa MO MOJIYJIIO, 3alIMChIBATh HATYypaJIbHbIE YHCIIA
B PA3JIMYHBIX TO3UIMOHHBIX CUCTEMAaX CUMCIICHHUS;

* CBOOOJHO ONEpUPOBATh MOHATUSAMH: KOMIUIEKCHOE YHCIO U MHOXXECTBO KOMILJIEKCHBIX
qucelNl, MPEACTaBIATh KOMIUIEKCHBIE YHCla B anreOpanyeckod M TPUTOHOMETPUYECKOMH
dbopme, BBITIOJHATH apu(PMETHIECCKUE OTepaIlii C HUMH U U300pakaTh HA KOOPIWHATHOM

MJIOCKOCTH.
YpaBHEHUS 1 HEPABEHCTBA:
* CBOOOAHO  omepupoBaThb  NOHATUAMU:  HppallMOHANbHbIE,  IOKa3aTelbHbIE U

JIOI‘apI/I(bMI/I‘ICCKI/Ie HCPAaBCHCTBA, HAXOJUTb HX PCHICHHA C IMOMOLIILI0 PAaBHOCHUIIbHBIX



[IEPEXO/0B;

OCYILECTBIISATH OTOOP KOPHEH MPH peIIeHUH TPUTOHOMETPUUYECKOTO YPaBHEHHUS;

CBOOOJHO OIEPHPOBATH TOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPHUMEHSThH
HeoOXxonuMmble  (OpPMyINIBI ISl PELICHHST OCHOBHBIX THIIOB TPUTOHOMETPUYECKHX
HEPaBEHCTB;

CBOOOJIHO OIIEPUPOBATH MOHATHSMHU: CHCTEMa U COBOKYIHOCTb YPaBHEHUN M HEPAaBEHCTB,
PAaBHOCUJIBHBIE CHUCTEMBI M CHUCTEMBI-CICACTBUSA, HAXOIUTh PELIEHUSA CHUCTEMBl U
COBOKYIHOCTEH pallMOHAIbHBIX, UPPALMOHAIBHBIX, IOKA3aTEIbHBIX U JOrapu(pMHUUECKIX
YPaBHEHUI U HEPABEHCTB;

pematb palUoOHANbHbIE, HPPAUOHAIbHBIC, IIOKa3aTeNbHbIC, JOTapH(PMHUUECKHE |
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COEPIKAIIME MOLYJIH U ITApaMETPhI;
OPUMEHSATH TpapuuecKue METOABI JUIs PEIIeHUs] YpaBHEHUH 1 HEPAaBEHCTB, a TaKKe 3a/1ad
C IIapaMeTpaMy;

MOJENIUPOBaTh pealbHble CHUTyallUd Ha s3bIKE aiureOpbl, COCTABIATh BbIPAXKEHUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3a[a4M, UCCICAOBATH IIOCTPOCHHBIC
MOJEJIM € HCHOJb30BAHUEM ammapara airedoppl, HHTEPHIPETUPOBATh IOJyUYEHHBIN
pe3yibTar.

DyHKIMK U rpadUK:

CTPOUTH TpadUKH KOMITO3UIIMU (PYHKIIUH C TTOMOINBIO 3JIEMEHTAPHOTO WCCISAOBAHUS U
CBOMCTB KOMITO3HIIUU JABYX (DyHKITUH;

CTPOUTH T€OMETPUUECKHE 00pa3bl YpaBHEHUM U HEPABEHCTB HA KOOPAMHATHOM TIIOCKOCTH;
CBOOOJHO ONEPUPOBATH MOHATUAMU: IPaUKN TPUTOHOMETPHUUECKHUX (QYHKITHIA;
MPUMEHSTh (PYHKIUU I MOJCIHPOBAHUS U HCCIEI0BAHUS PEATbHBIX MPOIECCOB.

Hayama MaTeMaTHYECKOr0 aHaJIMn3a:

UCIIONIb30BaTh TMPOM3BOAHYIO Ui HCCIeAOBaHUA (YHKIMM Ha MOHOTOHHOCTh U
KCTPEMYMBI;

HAXO0JIUTh HaUOOJIbIIIEEC U HAUMEHbIIIEE 3HAUCHUS (YHKIIMM HETIPEPHIBHOM HA OTPE3KE;
WCIIOJIH30BaTh MPOU3BOJAHYIO /U HAXOXKIEHUs HAWJIYUIEro PElIeHHs] B MPUKIAJHBIX, B
TOM YHCJI€ COIHMAIbHO-DKOHOMUYECKUX, 3aJadax, [Js OMNpEAeNIeHUs CKOPOCTH U
YCKOpPEHUs Mpolecca, 3aIaHHOr0 GopMyIIoi Ui rpaduKom;

CBOOOJHO OMEPHUPOBATh MOHITUAMHU: TIepBOOOpa3Hasi, ONPEAeIEHHbBIN HHTETpall, HAXOIUTh
nepBoOOpa3HbIe IIEMEHTAPHBIX (YHKIUI U BBIYUCIATH UHTErpai mo ¢popmyne HeroToHa—
JletiOHMNA;

HAXOAUTh IJIOMIAAN MIOCKUX (GUTYP B 0OBEMBI TET C IOMOIIBIO0 HHTETPAa;

UMETh TPEJICTABIICHHE O MaTEeMaTHYECKOM MOJIGJIPIpOBaHI/II/I]'iIa MIPUMEPE COCTABJICHHS
nuddepeHIaTbHBIX YPaBHCHHU;

pemarh MPUKIAIHBIE 3a7a9d, B TOM YHCIIE COIHATHHO-YKOHOMUYECKOTO U (PU3UIECKOTO
XapakTepa, CpeJICTBAMH MaTEMAaTHYECKOTO aHAIH3a.



Tematnueckoe nnaHmposaHue 10 Knacc

Ha3BaHue pa3aeJia (TeMbl) OcHOBHOe coaep KaHue pa3jesa OcHOBHbIE BUAbI 0P
(K0o/IM4eCcTBO 4YacoB) (Tembi) AeATe/IbHOCTHA

00y4YarLMUXCA
MHOxecTBO MHoxkecTBoO, ornepanuu Ha/J | Ucnmoib30BaTh TeOpeTUKO- www.fipi.ru
A el CTBUTE/IbHbIX YHCEeJI. MHOXECTBaMU M MX CBOHMCTBa. /luarpaMMbl | MHOXKECTBEHHbIM annapar /iJis onucaHusa | ege.edu.ru
MHoro4/eHsl. Jdinepa—BeHHa. X0/la pellleHUs MaTeMaTH4eCcKux 3a4a4,a | .MHTepHeT-pecypc
PanuoHa/ibHbIE [I[puMeHeHUEe TeOpeTUKO- MHOXECTBEHHOTO | TaK)XKe peaJsibHbIX IIPOLIeCCOB U fABJeHUH. | «EauHaa kosiekusa

ypaBHeHUs U
HepaBeHCTBa. CUCTeMBbI
JIMHENHBbIX ypAaBHEHUMN
(28 4)

anmnapara JAJsl pelleHus 3aJau.

PauunonanbHble yncia. OObIKHOBEHHbIE U
JleCATUYHbIEe Jipo6u, MPOLEHTHI,
O6ecKOHe4YHble nepuoju4ecKrie Zipoou.
[IpyuMeHeHUe [ApobGell U NPOLEHTOB [
pelieHUs NPUK/IAAHbIX 3aa4.

JlelicTBUTe/IbHbIE YMCIa. PanjioHaibHbIE
Y MppalMoHaibHble YKcaa. ApudpMeTHyecKue
onepauuyd C [AeUCTBUTEJbHbIMA YHUCJIAMHU.
Moaynp J[eUCTBUTENBHOTO YMCIa U €ro
cBoMcTBa. [Ipub/IMKEHHbIE  BBIYMCJEHUS,
npaBUJia OKPYIJIeHUs, MPUKUJKA WU OIleHKa
pe3yJ/ibTaTa BbIYHUCJIEHUM.

OcHOBHbIE MeTO/ibl pelleHUs LesbIX M

JIpOOHO-paliMOHAIbHbBIX ypaBHEHUU U
HEpaBeHCTB.  MHOrowieHbl  OT  OJHOU
nepeMeHHOW. JlejieHHWe MHOrouJieHa Ha

MHOTI'O4JIEH C OCTAaTKOM. TeopeMa

OnepupoBaTb NOHATUAMU:
paLMOHA/JIBHOE YUCJI0, 6eCKOHeYHas
nepuoauyeckas Apobb, IPOLLEHTHI;
YMppanyoHalbHOE U IeMCTBUTEIbHOE
YHCJI0; MOAYJIb JEUCTBUTEJIbHOIO YUCIA;
HUCINO0JIb30BATh 3TH TOHATHUSA [IPU
NpOBeJIeHUH PaCCy>KIeHUH U
Jl0Ka3aTeJbCTB, IPUMEHATH JJpo6HU U
NPOLEHTHI [/ pellleHUs NpUKIaJHbIX
3a/la4y M3 pa3JIMYHBIX OTpaAc/el 3HAaHUU U
peasibHOU )KU3HU. Ucnio1b30BaTh
NpUOJIMKEHHBIE BBIYMC/IeHU, IpaBUJia
OKPYTJIEHUS, IPUKUJKY U OLLEHKY
pe3yJ/ibTaTa BBIYUCJIEHUN.

IIpuMeHATHb pa3/jnyHbIe

U PPOBBIX
06pa3oBaTeIbHbIX

pecypcoB».—
http://school-
collection.edu.ru.

HuTepHeT-pecypc
«OTKpBITHIA 6GAHK
3aJlaHUH 110
MaTeMaTHuKe»
https://ege.sdamgia.ru/
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Besy. MHoro4sieHbl C
koappunuentamu. Teopema Buerta.

Pewrenue cucteMm JIMHEHMHBIX yPAaBHEHUU.
MaTtpuna cucteMbl JIMHEWHBIX YpaBHEHUHU.
Onpepenurenb MaTpHUIbI 2%2, ero
reoMeTpuyecKMd CMbICJT WU CBOWCTBa;
BbIUMCJIEHHWE €ro 3HayeHHUs; IpPUMeEHEHUe
onpejenuTeNss JAJA  pellleHUs CUCTEMbI
JIMHENHBIX ypaBHEHU M. Pemenue
NPUKJIQJHbIX 33Zlad C MOMOLIbK CUCTEMbI
JIMHEWHBIX yPaBHEHUU

neJbIMHU

METO/bl pellleHusI paljiOHAIbHbIX U
JIpOOHO- pallMOHa/IbHBIX YPaBHEHUH; a
TaKXKe MeTO/J, UHTEPBAJIOB /151 PELIeHUs
HEpaBEHCTB.

OnepupoBaTb NOHATHUSIMUA MHOTOYJIEH OT,

O/IHOM NepeMEHHOM, ero KOPHU;
NPUMEHATH JleJieHle MHOTO4YJIeHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u
TeopeMy Bueta /141 pelieHus 3aau.
OnepupoBaTh NOHATUSAMHU: CHUCTEMA
JIMHEHMHBIX YyPaBHEHUH, MaTPULa,
onpezeauTe/b MAaTPULBIL.
Hcnosib30BaTh CBOMCTBA
onpezeauTess 2x2 1Jis BbIYUCIEeHUSA
ero 3HayeHus, IPUMEHSTh
onpezeauTeN U 51 pellleHUs] CUCTEMbI
JIMHENHBIX ypPaBHEHU .
MoaeaupoBaThb peasibHble CUTYAILUU C
MOMOILbIO CUCTEMBI JINHENHBIX
ypaBHEHUH, HCC/IeJ0BATh
MOCTPOEHHbIE MOJIEJIU C TOMOII[bIO
MaTpHUL, U ONIpe/ie/InTe e,
UHTEPNpeTH-POBaTh

NOJIy4YeHHbIN pe3ybTaT
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OyHKI MU U rPAaPUKHU.
CreneHHas PyHKLMA C
LeJ1bIM NNoOKa3aTesieMm (12

4)

dyHK1IMSA, cIOCOObI 3a4aHUS QYHKIUU.
B3auMHo o6paTHble pyHKIMU. Komnosnnus
byHKuM. 'paduk GyHKIUHU. DJIeMeHTapHbIE
npeobpa3oBaHUs rpapuKoOB PYHKIUH.

Ob6sacTe omnpefesieHUsT W MHOXECTBO
3HauyeHUW  PyHKuuu. Hynum  pyHKuumu.
[IpoMeXyTKH 3HAKONMOCTOSHCTBA. YeTHble U
He4yeTHble QYHKLUH.

[lepuoguueckre  GyHKuuU. [IpoMexyTKu
MOHOTOHHOCTHM QYHKUMU. MakKCUMyMbl U
MUHUMYMbl  OyHKUMUA. Hawubosibliiee U
HauMeHblllee  3HaueHHWe  QYHKIUM  Ha
IPOMEXKYTKE.

JluHelHas1, KBajpaTU4yHas M JPo6GHO-
JINHEeNHas byHKIMU. JdJyieMeHTapHoe
Mcc/aeJloBaHUe U NMOCTPoeHUe rpadprUKOB 3THUX
byHKIUM.

CTeneHb C 11eJ1bIM IIOKa3aTeJeM.
bunoM HeroTOHa.

CteneHHass QyHKLHUS C HATypaJbHbIM M
1ieJIbIM MoKa3aTesieM. Ee cBolicTBa U rpaduk

OnepupoBaTb NOHATUAMU:

byHKIMA, coCO0bl 33/JaHUA

GYHKLMY; B3aUMHO 0O6paTHbIE
GyHKIMY, KOMIIO3ULIUA QYHKLIUH,
rpa¢duk GyHKILMH, 06,1aCTh
onpeJie/IeHUs U MHOXKeCTBO 3Ha4YeHUH
byHKUMY, Hy/1M QYHKLUH,
IPOMEXXYTKH 3HAaKOIMOCTOSIHCTBA;
JINHeMHas, KBaJpaTU4yHas, IpO6HO-
JIMHeNHas ¥ cTeneHHass QyHKIUH.
BBINIO/THATH 3/71eMeHTapHbIe
npeo6pa3oBaHus rpadprUKOB QYHKLUM.
3HAaTh M yMeTb A0Ka3bIBATh YeTHOCTD
WJIU HEYETHOCTb QYHKIIMH,
NepUOAMYHOCTb QYHKI MU, HAXOAUTh
NPOMEXXYTKH MOHOTOHHOCTH QYHKIHH,
MaKCUMYMbl U MUHUMYMBbI QYHKIMH,
HauboJiblllee U HAMMeHblllee 3HaYeHue
GYHKLMHM HAa IPOMEXYTKe.
dopmy/1MpOBaTH M WIJIIOCTPUPOBATH
rpa¢uyec-KM CBONMCTBA JIMHENHOH,
KBa/IpaTU4YHOM, IPOOHO-TMHENHOHN U
CTeneHHON PYHKIHUM.

BeipakaTb popmynamu

3aBHCHMOCTH MeX/ly BeJIMUMHAMM.
3HaTh onpejesieHre U CBOMCTBA
CTEeNeHH C IleJIbIM [I0Ka3aTeJseM;
no/xoAsAyoo GopMy 3anucu
JleICTBUTE/Ib- HbIX YHCEJI JIJ1S1 pelleHUs
NpaKTHUYeCKUX 3a/1a4 U peICTaBJIeHHUs
JI@HHBIX

www.fipi.ru
ege.edu.ru

MHTepHeT-pecypc

«EpnHas ko

UPPOBBIX
obpasoBare

JUIEKIUS

JIbHBIX

pecypcoB». —
http://school-
collection.edu.ru.
HuTepHeT-pecypc
«OTKpBITbIA 6GAaHK

3aJlaHUH T10

MaTeMaTHuKe»

Jhttps:
ru/

ege.sdamgia.
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ApudpmeTryeckuii KOpeHb
n-o CTeneHu.

ApudMeTHYeCKHH KOpeHb HAaTypaJibHOM
CTeIleHHU U ero CBOUCTBA.

®opMy/IMpOBaTh, 3aNIMCHIBATH B
CUMBOJIMYECKOH pOopMe U UCII0/1b30BaATh

www.fipi.ru
ege.edu.ru

HppanuoHaibHble [IpeobpasoBanusa YHCJIOBBIX | CBOMCTBA KOPHSA N-OU CTENEeHU JJId HHTepHeT-pecypc
ypaBHEHUS BbIpa)KeHUH, COiepKalUX CTENEHW U KOPHU. | IpeoObpa3oBaHUsl BbIpaKeHUH. «EpuHas kosiekyus
(18 9) WppanuoHanbHble ypaBHEHHMSI. Haxoguthb pewmeHus | [UPpPOBbIX
OcHOBHBIE MEeTO/IbI pelleHUs1 | UppallMOHaJIbHbIX ypaBHEHUU C | obpa3oBaTebHBIX
MppanroHaJbHbIX ypPaBHEHHUM. | IOMOILbI0O PAaBHOCUJIbHBIX [EPeXoJ0B | PeCypCOB».
PaBHOCUJIbHBIE  IlepexoAbl B  peLIeHUH | UK OCYLLeCTBJIAS IPOBEPKY KOPHEH. http://school-
VMppalMOoHabHbIX YPAaBHEHUH. Crpouthb rpaduk PyHKLMHU KOpHA n- | collection.edu.ru.
CBoiicTBa U rpadUK KOpHS N-OM CTENEHW | OM  CcTemeHM Kak ob6bpaTHoul — ajas | UHTepHeT-pecypc
Kak QYHKUMM  OOpaTHOM  CTemeHW C | QYHKIUMU CTeNeHU C HaTypaJbHbIM | «OTKpBITHIA 6aHK
HaTypa/IbHbIM [TOKa3aTeseM nokKasaTeJjieM 3a/laHui 110
MaTeMaTHKe»
https://ege.sdamgia.ru/
IlokasaTesibHasA CTeneHb C payMOHaJbHBIM [OKa3aTeJeM dopmysiMpoBaTh onpeJesieHUe
byHkms. U e€ CBOMCTBaA. CTelleH! C pallMOHaJ/IbHbIM [TI0Ka3aTeJsIeM.
IlokasaTe/sibHbIE [lokaszaTesnbHasg GyHKIUS, €€ CBOMCTBA U
ypaBHeHUs rpaduk. McnonbsoBanue rpapuka GyHKIMU BbInosHATE peo6pasoBaHus
(10 1) JUISl peleHus ypaBHeHul. YU CJI0BBIX BbIPXKEHUH, CO/lepKalLUX

[lokasaTesnbHble ypaBHeHUs. OCHOBHbIE
MeTO/bl pelieHus II0OKa3aTeJIbHbIX
ypaBHEHU U

CTeNEeHHU C pallMOHAbHbIM II0Ka3aTeJeM.
Ucnosb30BaTh BMPPOBLIE PECYPCHI [/
NOCTpoeHHsT Trpaduka TMOKa3aTeJbHOU
YHKIMU U U3yYeHUs €€ CBOUCTB.

HaxoauTh pelieHus nokasaTeJlbHbIX
ypaBHEHUM
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Jlorapudmuyeckas
byHknus.
JlorapudpmMuyeckue
ypaBHeHUs

(18 4)

Jlorapudm yucaa. CBoiicTBa sorapudma.
JlecITUYHBIE U HATypaJIbHbIE JIOTapUPMBI.
[Ipeobpa3oBaHKe BBbIPpAXKEHUM, COJEpIKALUX
JlIoTapuPMBbI.

Jlorapudmuyeckas byHKL M, ee
cBolicTBA W  rpaduk. Hcnosb3oBaHUe
rpaduka QyHKIMH AJi5 pellleHHus1 ypaBHEHHUM.

Jlorapudmuyeckue ypaBHEHUH.
OcHOBHbIE MeTO/ bl peleHust
JlorapupMuYecKux ypaBHEHUI.
PaBHOCHJ/IbHBIE Tepexo/bl B  pelleHUH

JlorapuPpMHUYECKUX YPaBHEHUH

JdaBaTb omnpeaesieHue Jjorapudma
4yucaa; JAecATUYHOTO M HaTypaJbHOrO
Jorapudma.

Hcnosib30BaTh CBOMCTBA
JlorapupMoB [/ 1peob6pa3oBaHUsA
JiorapuPpMHUYECKUX BbIPAXKEHUH.

Crpouthb rpaduk JiorapupMuyecKou
GYHKLMM KaK 00paTHOM K MOKa3aTeJIbHON
U HCI0JIb30BaTh CBOMCTBA
JjorapuMuvecKoin byHKIMM i0C
pelueHusd 3aa4.

Haxoauth pelieHus
JlorapuPMUYECcKUX ypaBHEHUH C
MOMOILbI0 PABHOCHJIBHBIX IIEPEX0/I0B
WJIM OCYLIeCTBJISIS IPOBEPKY KOPHEH

www.fipi.ru
ege.edu.ru

HNHTepHeT-pecypc

«EnuHas ko
P POBbIX
obpasoBare
pecypcoB».

JIJIEKIIU A

JIbHBIX

http://school-

collection.edu.ru.

HuTepHeT-pecypc
«OTKpBITbIA 6GAaHK

3aJlaHUH T10

MaTeMdTHKE»

https:
ru/

ege.sdamgia.

TpuroHomerpuyeckue
BbIPaXKeHM S U YpaBHEHUS
(22 4)

CrHYyC, KOCUHYC, TAHT€HC U KOTAaHT'eHC
YHCJIOBOTO apryMeHTa.
ApKCHUHYC, apKKOCHHYC U aQpKTaHT€HC
YHCJIOBOTO apTyMeHTa.
TpuronoMmerpudeckas OKpy>KHOCTb,
onpezie/ieHue TPUrOHOMEeTPUYECKUX
GYHKIIMKA YU CI0BOr0 apryMeHTa.
OcHOBHbIe TPUTOHOMeTpPUUYECKHE GPOPMYJIbI.
[Ipeo6pa3oBaHue TPUTOHOMETPUYECKUX
Bblpa)KeHUH. PellleHre TPUTOHOMETPUYECKUX
ypaBHEHUU

JlaBaTh onipeaesieHUA
CUHYCa, KOCHUHYCAa, TaHreHca U
KOTaHTeHCca 4YHCJOBOTO aprymeHTa; a
TaK)Ke apKCUHyca, apKKOCHMHyca W
apKTaHIeHca YyucJa.

IIpMeHATb OCHOBHbIE
TpPUrOHOMeTpUudeckue GOpMyJibl AJ1s
npeo6pa3oBaHUs TPUTOHOMETPHUYECKUX
BbIPA>KEHU .

IIpyMeHATb GOPMYJIbl TPUTOHOMETPHUHU
JIJIs1 pellieHHUs1 OCHOBHBIX THUIIOB
TPUTOHOMETPHUYECKUX YPABHEHU U
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IlociepoBaTe/ ILHOCTU M
IpOrpeccuu
(10 4)

[TocnenoBaTeIbLHOCTH, CIIOCOOBI 3a/1aHUSA
nocJiefoBaTeJIbHOCTeN. MeTtop,
MaTeMaTU4YeCKOU UHAYKIUH. MOHOTOHHbIE U
OrpaHUYEHHbIE 10C/1eJ0BAaTEbHOCTH.
Uctopus aHasm3a 6eCKOHEYHO MaJlbIX.

ApudmeTndeckass U reomeTpuyeckas
IPOTrPECCHUU.

BeckoHe4HO yObIBato1as
['eoMeTpuueckas porpeccus. CymmMma
O6eCKOHEeYHO YObIBawIleld TreoMeTpU4ecKou
IIPOTPECCUH. JluHeNHbIN u
3KCIOHEeHIUaIbHbIN pocT. Yucio e.

®opmyna CJI0’KHBIX NPOLIEHTOB.
Hcnosnb3oBaHHWe NPOTpPeccUy AJisl pelleHUst
peasibHBbIX 33/1a4 MPUKJIAAHOTO XapaKTepa

OnepupoBaTh NOHATUSAMU:
MOCJIE[OBATEIbHOCTD, CIOCOObI 3a/JaHUS
1ocJie/loBaTeJbHOCTeH; MOHOTOHHbIE U
OrpaHHUYEHHbIE N10CJ/Ie/J0BATENbHOCTH;
HCCIeA0BaTh
[TocnepoBaTenbHOCTH Ha
MOHOTOHHOCTb M OTPAHUYEHHOCTb.

[TosryyaThb npeJcTaBjJeHue 00
OCHOBHBIX HJefAX aHa/u3a OeCKOHEYHO
MaJlbIX.

JaBaTb onpeaenenne AprudpmeTudeckon
Y reOMeTPUYEeCKON INpPOrpeccuu.

Jloka3bIBaTb CBOMCTBaA
apudMeTUYeCKON U reoMeTPUYeCcKOn
MPOrpeccru, HaX0AUTb CYMMY UJIEHOB
NpOrpeccuy, a TaKKe CYMMY YJIEHOB
6ecKOHeYHO yObIBarollel
reoMeTPUYECKOU MPOrpPeCcCHM.

www.fipi.ru
ege.edu.ru

HNHTepHeT-pecypc
«EnuHas kosekuus
UPPOBBIX
00pa3oBaTe/IbHBIX
pecypcoB». —
http://school-
collection.edu.ru.
HuTepHeT-pecypc
«OTKpBITHIN 6AHK
3aJjlaHUM 110
MaTeMaTHKe»
https://ege.sdamgia.

ru/

HenpepsbiBHbIE QyHKIIUM.
IIpousBogHas (19

4)

HenpepbiBHble QYHKIUM U UX CBOMCTBA.
Toyka paspbeiBa. AcMMOTOTHI TpaduKOB
¢yHkuui. CBoMcTBa QYHKI UM HENPEPbIBHBIX
Ha oOTpe3ke. MeTos WHTepBaJOB [JJd
pelieHus HepaBeHCTB. [I[puMeHeHre CBOMCTB

HemnpepbIBHbIX (QYHKUUN /i1 pelleHUst
3a/iay.
[leppass  u  BTOpasg  MNPOU3BOJHBIE

¢ynkuuu. OnpezesieHUe, TeOMETPUYECKUN U
busmyeckuit CMBICJI NPOU3BOJHOM.
YpaBHeHHe  KacaTeJbHOM K  rpaduky
byHKIMU.

[Ipor3BO/iHbIE 3JIEMEHTAPHbIX (QYHKIUU.
[IponsBoaHas CYMMBbI,  IPOU3BEJEHMUS,
YaCTHOTI'0 ¥ KOMNO3WLUU QYHKLUI

OnepupoBaTb NOHATUAMM: QYHKIUA
HelpepbiBHAsA Ha OTpe3Ke, TOYKa
pa3pbiBa QYHKILMM, aCHMITOTa rpaduKa
byHKIUM.

IIpMMeHATh CBOICTBA HeNPepbIBHBIX
byHKLME 19 pelleHUs 3aay.
OnepupoBaTh NOHATUAMM: lepBasi U
BTOpas NPOU3BO/Hble QYHKILIUY;
NOHUMATh GU3UYECKUHN U
reoMeTpHUYECKUN CMBIC/I IPOU3BOHOM;
3alMCbIBaTh ypaBHeHHe KacaTeJlbHOMU.
BBIYMCIATH IPOXU3BOAHbIE CYMMBI,
MNpou3BeJeHudA, 4aCTHOIoO U CJIOKHOM
¢ynkuuu. U3yyaTh NpousBoHbIE
3/1IeMeHTapHbIX QYHKIUH.
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TemaTnueckoe MJIAHUPOBAHNE Y4eOHOT0 Kypca «AJiredpa U Hayaj a anaausa» 11 kiacc

HasBanue
pa3gesa
(TeMsI)
(K0JIM4eCTBO YaCoOB)

OcCHOBHOe cojep:KaHue pasjesa
(TeMbI)

OcHOBHBbIE BU/JbI AeATE/ILHOCTH
00y4YarLMXCA

0P

UccnepoBanue QyHKIMHA
C NOMOILIbIO
Nnpou3BOAHOM (22 4)

[IpuMeHeHHe NPOU3BOAHOM K UCC/I€J0BAHUIO
GYHKIMH HA MOHOTOHHOCTD U 3KCTPEMYMBI.
HaxoxeHne HanboJIblIero ¥ HAMMeHbILero
3HauYeHUH HelnpepbIBHOM QYHKLUU Ha
oTpe3ke. [I[puMeHeHre NPOU3BOAHOU J/11
HaXO0X/leHHUsl HauJIy4llero pelieHus B
NPUKJIAAHBIX 33/ja4aX, JJ11 ONpeseeHUs
CKOpPOCTH M YCKOpPEeHHUS IIpoLecca, 3aJlaHHOT0
dopmyioit unu rpadpukom.

Hcnosib30BaTh TEOPETUKO-
MHOKeCTBEHHBIN anlapar JAJ151 ONKMCaHUsA
X0/la pellleHUs MaTeMaTH4YeCKUX 3a/ay, a
TaK)Xe peaJIbHbIX IPOLECCOB U IBJIEHUH.
OnepupoBaTh NOHATUSMM: pallUOHAJIbHOE
4ucJi0, 6eCKOHeYHas nepuoaudeckas 1poob,
NPOLLEHThI; UpPAaLlUOHAJIbHOE U
JleMiICTBUTEJIbHOE YUCJI0; MOAYJIb
JleMICTBUTEJIBHOTO YMCJIa; MCII0JIb30BATh 3TU
NOHATHUSA NPU IPOBEJIEeHUU PACCYKAEHUU U
Jl0Ka3aTeJbCTB, HPUMEHSThb po0HU U
NPOLIEHTHI JIJI pellleHUs IPUKJIaJHbIX 3324
M3 pa3JIMYHbIX OTPac/ied 3HaHUH U peaJibHOMU
*KU3HU. UCcno1b30BaTh NPUGJIMKEHHbIE
BbIYMCJIEHUS], IPaBUJIa OKPYTJIeHHUS],
NPUKHU/JKY U OLleHKY pe3yJibTaTa
BBIYUCJIEHUU.

IIpuMeHATDb pa3/IMuHble METO/bl pelIeHUs
pallMOHa/IbHbBIX U IPOGHO- paljMOHaIbHbIX
yPaBHEHHUH; a TAKXKe MeTO/, UHTEePBAJIOB /IS
pellleHUsI HEPaBEHCTB.

OnepupoBaTh NOHATUAMM MHOTOYJIEH OT
O/IHOM IEpEMEHHOMU, ero KOPHU; MIPUMEHSATb
JleJleHre MHOTO4YJIeHa Ha MHOTOYJIEH C
ocTaTKoM, TeopeMy besy u Teopemy Bueta fna
pelleHUs 3a4a4.

OnepupoBaTh NOHATHUAMM: CHCTEMA
JIMHEVMHBIX yPaBHEHUH, MaTPULLa,
onpejeauTe/ib MATPUIBL.

www.fipi.ru ege.edu.ru
MHTepHeT-pecypc

«EnunHas kosieknus

M ppoBBIX
06pa3oBaTebHbIX
pecypcoB». - http://school-
collection.edu.ru.
NHTepHeT-pecypc
«OTKpBIThIN OAHK

3a/laHuM 1o

MaTeMaTHKe»
https://ege.sdamgia.ru
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Hcnosib30BaTh CBOMCTBA ONpe/le/INTe A 22
JIJ1S1 BBIYMCJIEHUS ero 3Ha4eHus], IPUMEHATh
onpezeJuTeH s pellleHUsI CUCTEMbI
JIMHENHBIX YPaBHEHU M.

IlepBooGpa3sHas [lepBoo6pa3Has, 0OCHOBHOE CBOMCTBO OnepupoBaTh NOHATUAMM: QYHKIMS, www.fipi.ru ege.edu.ru
U UHTerpaJ (24 nepBoo6pasHbIx. [lepBoobpa3sHblie crnoco6bl 3ajlaHusA QYHKIMH; B3AUMHO MHTepHeT-pecypc
4) aJieMeHTapHbIX yHKLUH. [IpaBuia o6paTHble QYHKIMU, KOMIIO3ULUSA QYHKIUH, | «EauHasg kosnekyus
Hax0X/leHHUs IepBO0OPa3HBbIX. rpaduk PyHKIMHU, 06J1aCTh ONpeJieIeHUs U M ppoBBIX
) MHO>XeCTBO 3Ha4eHUH QYHKLUU, HYJIH 06pa3oBaTesbHbIX
HHTerpas. 'eomeTpuyecKur CMBICT GYHKLMY, IPOMEXYTKHU 3HAKOMOCTOSIHCTBA; pecypcoB». - http://school-
MHTerpasa. Boruucjienue onpezes€HHOro JINHEHMHas1, KBaipaTU4YHasi, [pOOHO- collection.edu.ru.
MHTerpasa no ¢popmy.e HpioToHa-JIeHOHULA. | jyyejinas u cTeneHHas bYHKIUH. HHTepHeT-pecypc
[lpuMeneHu1e MHTerpasa /il HaXoX/leHHUsl BBINOJIHATD 3JIEMEeHTapHbIe «OTKpPBITHIN GaHK
nIoIa/ie MI0CKUX GUryp u 06eMoB npeo6paszoBaHusi TpadrUKOB GYHKIIHH. 3aJJaHui 110 MaTeMaTHKe»
reoMeTpHIeCKHX TeJlL. 3HaTh U yMeTb J0Ka3bIBATh YETHOCTb U1 https://ege.sdamgia.ru/
HEeYeTHOCTb QYHKIMH, NepUOJUYHOCTb
GYHKIMY, HAXOAUTD [IPOMEXYTKU
MOHOTOHHOCTHU QYHKIIMU, MAKCUMYMBbI U
MHUHUMYMbl QYHKIUHY, HAUOOJIbIlIEee U
HauMeHblllee 3HayeHre QYHKILIUHY Ha
NPOMEXYTKE.
dopmyMpoBaTh U
W/JIIOCTPUPOBATh
rpa¢uyec-KM CBONCTBA JIMHENHOH,
KBa/IpaTUYHOH, IPOOHO-JIMHEHHOU U
CTeneHHON PYHKIHUM.
BeipakaTb popMys1aMM 3aBUCHMOCTH
MeX/ly BeJIMYMHaAMHU.
3HaTh onpejesieHNE U CBOICTBA CTENEHH C
1|eJ1bIM N0Ka3aTeJsieM; NOAX0As1Yy0 GopMy
3aMMCH JeCTBUTEJIb- HbIX YMCeJl JJIs
pelleHUs MPaKTUYeCKUX 3a/1a4 U
npe/iCTaBJeHUs JaHHbIX
I'padpuku TpuronoMmeTrpuyeckue GQyHKIUH, UX dopmysiMpoBaTh, 3alIUCHIBATH B www.fipi.ru ege.edu.ru

TPUTOHOMETPUYECKUX
dyHKIUM.

CBOMCTBA U rpadUKH.
['paduyeckue MeTOJibl pelleHHs] YpaBHEHUH

CHMMBOJIMY€ECKOM popme H1Ccro/ib30BaTh
cBdiicTBa KOPHS N-0M CTeNleH!U JJid

HHuTepHeT-pecypc
«EavHaga koneknus
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TpuroHomerpuyeckue
HepaBeHCTBa (14 4)

M  HepaBeHCTB. [paduueckue

pelieHus 33/ja4 C NapaMeTpaMH.
Ucnosib3oBaHue rpadpuKoB QYHKLMU A/
ycc/eloBaHus POLLECCOB U
3aBUCUMOCTEH, KOTOPble BO3HUKAIOT NpHU
pelleHHH 33124 U3 JPYTUX yYeOHbIX
NpeJMEeTOB U peaibHON KU3HHU.

MeTO/ bl

npeobpa3oBaHUs BbIpaXKEHUH.

HaxoauTh pemieHMs MppalioOHaIbHbIX
ypaBHEHHUH C NOMOILbI0 PABHOCUJIBHbBIX
nepexo/i0B UJIH OCYIECTBJISISI IPOBEPKY
KOpHeM.

Ctpoutb rpaduk PyHKIMU KOPHA N-01
CTeNneH! Kak 06paTHOH AJis1 QYHKILMU CTENIEHU
C HaTypaJIbHbIM

1oKa3aTeJsleM

UPPOBBIX
06pa3oBaTesIbHbIX

pecypcoB». - http://school-

collection.edu.ru.

MHTepHeT-pecypc

«OTKpBITHIN GAHK

3aJlaHUH 1o

MaTeMaTHKe»
.Jhttps://ege.sdamgia.

ru/

HUppanuoHaibHbIe,
nokKasaTeJibHbl€ U
JorapupmMuyeckue
HepaBeHCTBa (24 4)

CucTteMa M COBOKYNHOCTb YpaBHEHUH U

HepaBeHCTB. PaBHOCHJ/IbHbIE CUCTEMbI U
CUCTEMBbI-CJIe/ICTBUSL. PaBHOCU/IbHBIE
HepaBeHCTBa. OT60p KOpHeH
TPUTOHOMETPHUYECKUX ypaBHEHUU C
MIOMOIIbIO TPUTOHOMETPUYECKOU
OKPY>KHOCTHU. PellieHre TPUTOHOMETPHUUYECKUX
HEPaBEHCTB.

OcHOBHbIE MEeTO/IbI peleHust
NOKa3aTeJIbHbIX U JiorapupMuyecKux
HepaBEHCTB.

OcHOBHbIE MEeTO/IbI peleHust

MppaLMOHa/IbHbIX HEPABEHCTB.
OcHOBHBle MeTOJbl pelleHUsl CUCTeM U
COBOKYIIHOCTEH paLMOHAbHBIX,
MppaLUOHAJIbHBIX, NIOKa3aTeJIbHbIX v
JlorapupMUYeCcKUX ypaBHEHUH.

dopMyIMpOBaTh ONIpeAe/IeHHe CTelleHHU C
pallMOHAJIBHBIM [I0OKa3aTeJieM. BbInoHATb
npeo6pa30BaHUS YUCIOBBIX BbIpaXKEHUH,
coZiepaalyx CTelleHH C pallMOHAJIbHbIM
nokasaresieM. Ucnnosib3oBaTh nMppoBbie
pecypchl [i/is NOCTpOoeHUs rpadurka
N0Ka3aTeJbHOW QYHKIIUMU U U3yYeHUS ee
CBOWCTB.

HaxoauTh pelneHus nokasaTelbHbIX
ypaBHEHHUM
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KoMiiekcHbie
yuciaa. (104.)

KomniekcHble yncia. Anrebpandeckas U

TPUTOHOMETpUYEeCKas dbopMbI 3amnucu
KOMILJIEKCHOTO  4ucaa. ApudmMeTuyeckue
onmepauMyd C KOMIUIEKCHBIMU  4YHUCJIaMHU.
N300paxkeHWe KOMILJIEKCHBIX 4YHCeJ Ha
KOOPJIMHATHOM MJIOCKOCTH. ®opmya
MyaBpa. @ KopHM n-oll  cTeneHu U3
KOMILJIEKCHOTO YUCIA. [IpumeHeHue
KOMILJIEKCHBIX  YHCeJ A1 pelieHUs

Cl)I/I3I/I'~IECKI/IX N TreoOMeTpHUYECKHX 3aday.

JlaBaTh onpejesieHue jiorapupma Yuc/ia;
JleCITUYHOI0 M HATYpaJIbHOTO Jiorapudma.
Hcnosib30BaTh CBOMCTBA JIorapupMoB

JIJ1s1 Ipeobpa30BaHUs JIOTapUPMUUECKUX
BbIPpaXKEHU .

CtpouTtb rpaduk JjorapudMuUdecKoun
GYHKLMUM KaK 00paTHOM K [T0Ka3aTeJbHOU U
VCII0JIb30BaTh CBOMCTBA JIOrapupMUIEeCKOH
bYHKIMM AJ15 pellleHrs 3a/1a4.

HaxoauTsb pelieHus jiorapupMUyecKux
ypaBHEHHUH C MOMOIIbI0 PABHOCHUJIbHbBIX
nepexo/ioB

WJIU OCYILleCTBJISIS IPOBEPKY KOPHEHN

www.fipi.ru ege.edu.ru
MHTepHeT-pecypc

«EnvHag koaneknus

UPPOBBIX

06pa3oBaTeIbHbIX

pecypcoB». - http://school-

collection.edu.ru.

HHTepHeT-pecypc

«OTKpBITHIN OAHK

3a/laHuM 1o

MaTeMaTHKe»
.https://ege.sdamgia.

ru/

HartypaibHbie
yucsaa (10 49)

HaTtypasibHbie 51 LeJible YUCJIa.
[IpyMeHeHHe MPU3HAKOB AEJHUMOCTH IIeJIbIX
4yyrceJi, HAUOOJIbIIUHN 001U Jle/IUTeNb (Jajiee
- HOJl) u HauMeHbllee o6uiee KpaTHOE
(nanee - HOK), ocraTkoB 10 MoAyJO,
asiropuTMa EBkIMJA AJid pelieHus 3a7ad B
1[eJIbIX YU CJIAX.

JlaBaThb onpeAe/ieHUs CUHYCa, KOCUHYCA,
TaHreHca U KOTaHTeHCa YUCI0BOT0
apryMeHTa; a TaK)Ke apKCHUHYCa,
apKKOCUHYCa U apKTaHIeHca YucJa.
I[IpMMeHATb OCHOBHbIE
TPUrOHOMeTpUueckre GOpMYyJibl AJ1s
npeo6pa3oBaHUsI TPUTOHOMETPUUECKUX
BbIpakeHU!. [IpUMeHATh GOopPMyJIbI
TPUTOHOMETPHUH [IJIsI peLIeHUsI OCHOBHBIX
THUIIOB TPUT'OHOMETPUUECKUX YPAaBHEHUH

Cucremsl
panMoOHAJIbHBIX,
HPPaLMOHAIbHBIX
NMoKa3aTeJIbHbIX 1
JorapupMudecKux
ypaBHeHu# (12 4)

OcHOBHBIE MeTO/IbI pelIeHUs CUCTEM U
COBOKYIIHOCTEU pallMOHA/IbHBIX,
MppalyoHa/bHBIX, I0Ka3aTeJbHbIX U
Jjorapu$MHUYeCKUX YpaBHEHHU.

YpaBHeHus, HepaBeHCTBA U CUCTEMBI C
napameTpaMH.

[lpuMeHeHHe ypaBHEHHH, CHUCTEM MU
HEPaBEHCTB K peLIeHUI0 MaTeMaTU4eCKHUX
3a/lad M 33Jad M3 pasJMYHBIX 06JacTel
HayKd M peaJlbHOW KW3HM, MHTeplnpeTanus
HOJIY4YEeHHBIX pe3yJIbTaTOB.

OnepupoBaTh NOHATUAMU:
110C/Ie10BaTeNbHOCTD, CIIOCOObI 3a/JaHUS
10CJIeJOBATEbHOCTEN; MOHOTOHHBIE U
OrpaHUYEeHHbIE MTOCJIEI0BATENbHOCTH;
HCC/IeJ0BaTh
10C/IeJOBAaTEbHOCTH Ha
MOHOTOHHOCTb Y OTPAHHUYEHHOCTb.

[lonyyaTh mnpenacTaBjieHHe 00 OCHOBHBIX
Wjesx aHa/n3a 6€eCKOHEYHO MaJlbIX.

25 laBaTh onpepesieHue apudMeTHIECKOH U

www.fipi.ru ege.edu.ru
HNHTepHeT-pecypc

«EnvHaga koneknus
UPpPOBBIX
06pa3oBaTeIbHbIX
pecypcoB». http://school-
collection.edu.ru.
HHTepHeT-pecypc
«OTKpBITbIN 6AaHK
3a/laHu U o
MaTeMaTHuKe»
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reoMeTpUYEeCKON MPOrpeccum.

Jloka3pIBaTh CBOKCTBA apuPMeTHIeCKON
Y TeOMeTPUYEeCKON IpPOrpeccuy, Hax0UTh
CYMMY 4JIEHOB [IPOr'PeCcCHH, a TAKKe CyMMY
4YJIeHOB 6ECKOHEYHO YObIBAIOIIEN
reoMeTpU4eCcKOr IPOrpecCUH.
Hcnop30BaTh Iporpeccuy A peleHus
3a/ja4 NPHUKJIAJHOI0 XapaKTepa.

ru/

.https:

ege.sdamgia.

3agayu c
napameTrpamu (16 4)

[TocnegoBaTeIbHOCTH, CIOCOOBI 3aJaHHUS
10CJie/IOBaTEJbHOCTEM. MeToz
MaTeMaTHU4YeCKOH UHAYKIUH. MOHOTOHHbIE U
OorpaHHUYeHHbIe 110CJIEIOBATEJbHOCTH.
HcTopusi BOBHUKHOBEHHS] MaTeMaTHYeCKOTO
aHaJIM3a Kak aHa/u3a 6eCKOHEYHO MaJlbIX.

ApudmeTuyeckass U reomeTrpuyeckas
IPOrpeCcCUU.
BeckoHeuHO yObIBatoLast
['eoMeTpuueckas porpeccus. CyMmma
0eCKOHEeYHO YObIBawIleld TreoMeTpU4YecKou
MPOTPECCUU. JInHenHbIN 51
3KCIOHEeHIUabHbIN pocT. Yucso e. Dopmyia
CJIOKHBIX NPOLEHTOB. Ucnonb3oBaHue

nporpeccuy JJis pelleHUsl peasibHbIX 3ajay
NPUKJIAJHOTO XapaKTepa.

OnepupoBaTh NOHATUAMM: QYHKLUA
HellpepbIBHAsl Ha OTPe3Ke, TOUKa pa3pbliBa
$yHKIMHY, acuMITOTa rpadpuka QyHKIHUM.

IIpumeHATH CBOMCTBa
GYHKUMU A/ pellleHUs 3a4a4.

HenpepbIBHbIX

OnepupoBaTh NOHATUAMM: [lepBasi U
BTOpasi IpOU3BO/Hble PYHKIUU; NOHUMATh
dbu3nvecKum u
reoMeTpUYeCKM  CMBbICJ  IPOU3BOLHOW;
3allMCbIBaTh ypaBHeHHE KacaTeJlbHOMU.

BBIYMC/IATh NPOU3BO/IHbIE CYMMBI,
NpPOM3BEJIEHUS], YaCTHOIO U CJI0KHOHN
byHKIUM.

N3y4aTh NpoU3BO/HbIE 3/IeMEHTAPHBIX
byHKIUH.

Hcnosib30BaTh

[eoMmeTpuueckuii U  QuU3UYECKUU
NPOM3BOJHOM [ pelleHUs 3a/a4

CMBbICJI

OcHOBHBIE MOHATHS
Kypca airebpbl U Hayasl
MaTeMaTU4eCcKoro
aHasinm3a 10-11knacca
(16 4)

OcHOBHbIE TOHATHUS Kypca airebpbl U
HayaJ MaTeMaTudeckoro aHasausa 10 kJjacca,
0600IIleHHe U CUCTeMaTH3alug 3HaHUH

[IpMMeHATh OCHOBHblE MOHSATHS Kypca
aare6Gpbl ¥ HaYa/I MaTEMAaTHYECKOT0 aHAIN3a
JUIsl pellleHUs 3aJlad U3 peajibHOU KU3HU U
JIPYTUX HIKOJIbHBIX TPEeMETOB
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