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|.Ilnanupyemble pe3y/ibTaThbl H3yYeHUSs] YHeOHOT0 NIpeaMeTa:
B pesynbrare nuzyuenus MareMatuku B 11 kitacce Ha 6a30BOM ypOBHE YUEHHUK JTOJIKEH
3Hamp
3HAUEHUE MATEMAaTUYECKON HAyKM JJIsl PEIIECHUs 3a/4ay, BO3HUKAIOIIMX B TEOPUUM U IPAKTUKE; IIUPOTY U B TO KE BPEMsI OTPAHUYEHHOCTH
MIPUMEHEHUS MaTEMaTHUYECKUX METOJIOB K aHaJIU3y U UCCIIEIOBAaHUIO IIPOIIECCOB U SIBJICHUI B IPUPO/IE U OOIIECTBE;
3HaYeHHE MPAKTUKHA U BOIIPOCOB, BO3HUKAIOUIMX B CAMOM MareMaTuKe Ui (OPMHUPOBAHUS W PA3BUTHSA MAaTEMaTHYECKOW HAyKH;, HCTOPHUIO
pa3BUTHSA TOHATUS 4YMCIA, CO3JAAHUS MaTEMaTHYECKOIO aHAJIN3a, BOSHUKHOBEHUS U Pa3BUTHUSI TEOMETPUU;

YHUBEpPCAJIbHBIH XapakTep 3aKOHOB JIOTUKM MaTEMaTHMYECKUX pacCyKIEHUH, WX NPUMEHUMOCTb BO BCEX OOJIACTAX YEIOBEUECKOMN
JESITEIIbHOCTH;

BEPOATHOCTHBIN XapaKTep pa3IMuHbIX IPOLECCOB OKPYKAIOIIETO MHUPA.
yMeTbh

BBITIOJIHATE apU(PMETUYECKHE JCUCTBHUS, COYEeTas YCTHBIE M IHUCHbMEHHBIC NPUEMBI, MPUMEHEHUE BBIYMCIUTENBHBIX YCTPOWCTB; HAXOIUThH
3HAYEHUS] KOPHS HATYpaJIbHOW CTENEHH, CTENIEHH C PallMOHAIBHBIM MTOKa3aTeleM, Joraprudma, UCIOIb3Ys MPH HEOOXOUMOCTH BBIYUCIUTEIbHBIC
YCTPOMCTBA; I10JIb30BATHCS OLICHKOM U MPUKUAKON MPU MPAKTUYECKUX pacyeTax;

MIPOBOAMTH IO U3BECTHBIM (OpMyJaM M MpaBUiIaM MpeoOpa3oBaHus OYKBEHHBIX BBIPAKEHUHN, BKIIOYAIOIIMX CTETECHU, PAAUKAIbI, Jorapu(Mbl 1
TPUTOHOMETPHUYECKHUE (DYHKIIUH;

BBIUUCIIATh 3HAUEHUS YUCIOBBIX U OYKBEHHBIX BBIPQXKEHUH, OCYIECTBIIAL HEO0X0AUMBIE TIOJICTAHOBKH U IPeoOpa30BaHusl.
Hcnonb3oBath npuodpeTeHHbIe 3HAHUSA U YMEHHUSI B PAKTHYECKOIi 1esiTeJIbHOCTH U MOBCe/IHeBHOM KU3HU JJIsl IPAKTUYECKUX PACUETOB 10
dopmynamM, BKkIOYas (HOpMyIbl, CoOAepXKalle CTENeHM, PaTUKaibl, Jorapupmbl U TPUTOHOMETpUYECKHe (YHKIMH, TPU HEOOXOIUMOCTH
HCIIOJIb3YS CIPAaBOYHbIE MaT€pPUAIIbl U MPOCTENIIINE BHIYMCIUTENIBHBIE YCTPONCTBA.
YucioBble 1 OyKBEHHbIE BbIPAKEHU S
YMers:
HaxonuTh 3HaueHMs KOPHS HaTypalbHOM CTENEeHHU, CTENEHH ¢ PAallMOHAILHBIM IIOKa3aTeseM, Jiorapudma.
HaxoauTh KOpHU MHOTOUJIEHOB C OJJHOW NEPEMEHHOM, pacKyaibIBaTh MHOIOWIEHbI HA MHOKUTEINH;
[IpoBoauTh TIPe0Opa3OBaHUSI YUCIOBBIX M OYKBEHHBIX BBIPRKCHHM, BKIIOYAIONINX CTENEHHU, PAJUKabl, JOTapU(PMbl, TPUTOHOMETPHUYECKHE
byHKIINM,
Hcnonb30BaTh NpUOOPETEHHBIE 3HAHUS U YMEHUS B NMPAKTHUECKOW JEATEIbHOCTH M MOBCETHEBHOM JKU3HM  JUISI IPAKTUYECKUX pacu€ToB I10
dbopmynam, BkIro4as (GOpMyIbI, coAEpXKaIIWe CTENEHW, PaAUKabl, JOorapupMbl U TPUTOHOMETPHYECKHE (DYHKIMH, TPH HEOOXOAMMOCTH
CIIPaBOYHBIE MaTEPUANIbl U IPOCTEUIINE BBIYMCIUTENIBHBIE YCTPOICTBA.
DyHKIUHN U TpadUuKH
Ymers:
OmnpenensaTh 3HaueHHEe QYHKIMH 110 3HAYEHHUIO apryMeHTa MPHU pa3InyHbIX crioco0ax 3a1aHus QyHKIUY;
Ctpouts rpaduky U3y4eHHBIX (YHKIIHIA;
OnuceiBath 1Mo rpaduKy U B MPOCTEHIINX Caydasx 1Mo ¢GopMmysie MOBEACHUE U CBOMCTBA (DYHKIMI, HAXOAUTH 10 rpaduKy QYHKIIMH HAUOOJIbIINE U
HAaWMEHbIIINE 3HAUCHHUS;
Pemate ypaBHEHUS, TIPOCTEHIITNE CUCTEMBI YPaBHEHUM, UCIIONB3Ys CBOMCTBA (DYHKIMI U MX TpaduKu;



Hcnoab3oBath NpuoOpeTeHHbIC 3HAHUSA M YMEHHMS] B NMPAKTHYECKOH AeSITeJIbHOCTH M INOBCEJIHEBHOM KU3HM [JIA ONMCAHUS C MOMOILBIO
(GYHKUIMH pa3IMYHBIX 3aBUCUMOCTEH, MPEACTABICHHS UX rpa)uuecKu, HHTEPIIPETAINH rPa(UKOB.

Hauyana maTremMaTH4uecKkoro aHajaimsa

Ymern

Boruncnsate Ipou3BOAHbIE U IEPBOOOPA3HBIE JIEMEHTAPHBIX (DYHKIIMH, UCIIONb3Ys CIIPAaBOYHbIE MATEPUAJIBL;

HccnenoBaTh B MpOCTEHIINX ciydasx (YHKIMM HAa MOHOTOHHOCTb, HAXOAUTh HAaHOOJbIINE U HAMMEHBIINE 3HaYeHUs! (DYHKIMNA, CTPOUTH TpaduKu
MHOTOYJICHOB U B IPOCTEHIINX CIydasX pallMOHATIbHBIX (PYHKIIMI C UCIIOJIb30BaHUEM afapaTa MaTeMaTHYeCKOro aHaIu3a;

Bbraucnare B mpocTeimmx ciydasx MIonia i ¢ UCIOIb30BaHUEM ITEPBOOOPA3HOM;

Hcnoab3oBath NpruoOpeTeHHbIC 3HAHUSA U YMEHHUS B NPAKTHYECKOH JeSITeIbHOCTH M MOBCEAHEBHOM KU3HU JJIsl PELICHUs PUKIAIHBIX, B
TOM YHCJIE COLIMATIBHO-3KOHOMMUYECKUX U (PU3NUECKUX, 3a7a4 Ha HAUOOJIbIINE U HAUMEHbBIIINE 3HAYCHUS], Ha HAX0XK/IEHUE CKOPOCTU U YCKOPEHHUSI.
YpaBHeHUs] M HEPABEHCTBA

Ymern

Pemarp pannoHanbHble, MOKa3aTeNbHbIE U JIOrapuMUYECKUEe YPaBHEHUSI U HEPABEHCTBA, IPOCTEHIINE UPPALIMOHAIbHBIE U TPUTOHOMETPHYECKHE
YPaBHEHUS, UX CUCTEMBIL;

CocTaBiATh ypaBHEHUS U HEPABEHCTBA 110 YCIOBUIO 33]1a4H;

Hcronp30Bath A7 MPUOIMKEHHOTO PEIIeHHs YpaBHEHHUH U HEPABEHCTB Tpa@UUECKUil METO/;

N300paxaTh Ha KOOPJUHATHOMN MIOCKOCTH MHOKECTBA PEUICHHUH MPOCTEHIIINX YPAaBHEHUN U UX CUCTEM.

Hcnonb3oBarth npuoOpeTeHHble 3HAHUSI U YMEHHMSI B NPAKTHYECKOH JeATeJIbHOCTH W IOBCeJHEBHON JKM3HU JUIA IIOCTPOCHHUS H
MCCIJIEOBAHMSI IPOCTEUIINX MAaTEMATHUYECKUX MOJEIIEH.

JJleMeHTbl KOMOMHATOPUKH, CTATUCTUKH U TEOPUM BePOSITHOCTENH

Ymers

Pemats npocrelinme koMOMHATOPHBIE 3a/1a4M METO/I0M Mepedopa, a TAaKkKe ¢ UCIOJIb30BAHUEM U3BECTHBIX (HOPMYII;

BbIuucnaTh B IpocTeHIINX Cilydasix BEpOATHOCTH COOBITHI Ha OCHOBE MOJICYETA YUCIIa UCXOJIOB.

Hcnonb3oBath npuodpeTeHHble 3HAHWUS U YMEHHSl B NPAKTHYECKOH /1esiTeJIbHOCTH W TOBCEJIHEBHON KU3HM Il aHAIN3a peaJbHbIX
YHCIIOBBIX JIAHHBIX, TIPEJCTABICHHBIX B BUJIE IUarpamMm, rpaKoB; AJis aHAIKM3a HHPOPMAIIMK CTATUCTUYECKOTO XapaKkTepa.

I1.Conep:xanmne yuedOHOro npeamera

IMoBTOpenue (4 u)

Muorouensl (10 yacosn)

MHorousneHs! OT OJJHOM M HECKOJIBKUX NepeMeHHbIX. Teopema besy. Cxema ['opHepa. CnMMmeTpryeckre 1 OJHOPOAHBIE MHOTOUJIEHBI.
VYpaBHeHus BbIcIIUX cTeneneil. OcCHOBHas 1ielb — GOpMUpPOBAHKE MTPEICTABICHNS O MMOHITUH MHOTOUIECHA OT OJJHON M HECKOJIBKUX MEPEMEHHBIX,
00 ypaBHEHUSX BBICIIMX CTETICHEH.

Cmenenu u kopuu. Cmenennvie goynkuyuu (23 u)

[TonsTe KOpHS N-cTeneHnu U3 AeUCTBUTENBHOrO uyucia. CBoicTBa KopHs N-cteneHu. [IpeoOpazoBanms BBIpaKEHUH, COACPIKANIUX PaTUKAIIBI.
O060011eH1Ee TTOHATHS O TI0Ka3aTese CTENEHH.

Heab: — dopMupoBaHue MOHATHIH «CTENEHb C PAalMOHAIBHBIM MOKa3aTeleM», «KOPEHb N-CTENEeHU W3 JNEeUCTBUTEIBHOIO YHCIa U CTEHEeHHOU
GyHKITUNY;
— OBJIaZICHHE YMEHHEM NMPUMEHEHHS CBOMCTB KOPHSI N-CTENEHU; PeoOpa3oBaHus BEIPAXKEHHH, COAEPIKALIUX PaJAUKAIIbI;
Ilokazamenvnan u nocapupmuueckas gynxyus (32u)



[TokazaTenpHas GpyHKIHUS, ee cBolicTBa U rpaduk. [lorstue nmorapudma.CroiicTa orapudmo.Ilepexos Kk HOBOMY OCHOBaHUIO Jorapudma.
Oynkius y = log X, ee CBOHCTBa U TpaduK.
Heab: — 00001IeHNE U cUCTEeMaTU3aIlMs 3HAHUI O CTETIEHHOHN (PYHKIINH;
— ¢opMHpOBaHUE YMEHUS MPUMEHITh MHOTOOOpas3ue CBOICTB M TIpaMKOB CTENEHHOW (YHKUIMU B 3aBHUCUMOCTH OT 3HAUYEHUH OCHOBAHHMN H
noKasaresiei CTeneHu;
— ¢opMHpOBaHUE MPEICTABICHUH O MOKa3aTEIbHON U JIorapuMuieckoil PyHKIMIX, NX TpaduKax U CBOMCTBAX;
— OBJIQZICHHE YMEHHEM IMOHMMaTh M YWTaTh CBOMCTBA W Tpaduku JorapupmMuueckod (yHKIUHU, pemarbh JorapupMUUecKue ypaBHEHUS U
HEpaBEHCTBA; IOHUMATh U YATATh CBOICTBA U rpad)MKu MOKa3aTeIbHON (PYHKIIUH, pelaTh NoKa3aTelbHbIe YPaBHEHHS U HEPABECHCTBA;
— CO3/laHH€ YCIOBUM JJIi pPa3BUTUS YMEHUS NPUMEHATh (QYHKIMOHAJIbHO-TpaUUeCKue MpPEACTaBICHUS JUIsl ONUCAaHUS W aHauMu3a
3aKOHOMEPHOCTEH, CYILIECTBYIOIIUX B OKPYKAIOIIEM MUPE U B CMEXKHBIX IPEAMETaX.
JuddepenunpoBanue nokazareabHOU U JlorapudmMuieckon HyHKIu
Ilepeoobpaznasn u unmezpan (9 u)
[TepBoobpaznas. [IpaBuna oTbickanust nepBooOpa3HbIX. TadnuIa OCHOBHBIX HEONPEAeIEHHBIX HHTETPAJIOB.
3amauyn, TPUBOAIIAE K MOHITHIO oOmpejciieHHoro uHTerpana. [lonstme ompemeneHHoro wHrerpaita. ®opmyna Heiorona — JlelOHwuIA.
Brrancnenue miomaaeil miockux GUryp ¢ moMoIIbo ONpeAeIeHHOT0 HHTErpaa.

Lesab:— popmMupoBaHue MPEICTABICHUHA O TOHATUN TIEPBOOOPA3HOI, HEOTPEACTICHHOTO HHTETPaJla, ONPEACIICHHOTO HHTETPaIa;
— OBIIQZICHHE YMEHHUEM MPUMEHEHUs] NepBO0Opa3HOil (YHKIMM MpU PELICHUH 33Jadd BBIUYMCICHHS TUIOIIAJACH KPUBOJMHEHHBIX Tpamenuil u
JIPYTHX TUIOCKUX (QUTYP
DJ1eMeHTHI MATeMATHYeCKO# CTATHCTHKH, KOMOMHATOPUKH H TeOPUH BeposiTHocTell (94)

Cratuctuueckass oOpaboTka naHHbIX. l[Ipocrelimme BeposTHOCTHbIe 3amauu. Coueranust u pasmenieHus. Popmyna OuHoma HeroToHa.
CrnyyaiiHbple COOBITHS U UX BEPOSTHOCTH

Heab: - pa3BuTHS yMEHUS JOTUYECKH OOOCHOBBIBATH CY)KJI€HUS, BBIIBUTaTh TUIIOTE3bl M IOHUMATh HEOOXOIUMOCTh UX MPOBEPKHU.
- (hopMUpPOBaHMS TPEICTABICHUN O KJIACCUYECKOH BEpOATHOCTHOM cXeMe, O IepecTaHOBKE, COYETAaHUHU U PA3MELICHUH.
- OBJQJICHMUSI YMEHHUEM pellaTh KOMOMHATOPHBIE 3aJauyd, HCIOJb3YyS KIACCHYECKYI0 BEPOSTHOCTHYIO CXEMY M KIIACCHYECKOE OIpEeJeIeHHE
BEPOSTHOCTH, (hopMyiy buHOoMa HeroToHa
YpaBHeHusi u HepaBeHCTBa. CHCTEeMBI ypaBHEHUI 1 HepaBeHCTB (34 1)
[Toka3zarenbHble ypaBHeHUs. [Toka3aTenbHbIe HEPABEHCTBA.
Jlorapudmuueckue ypaBHeHus. Jlorapupmuieckre HepaBeHCTBa.
PaBHOCHIBHOCTD ypaBHEeHHH. OOIIME METO b PEIICHUsT ypaBHEHHMI: 3aMeHa ypaBHeHHs h(f(x)) = h(g(x)) ypaBHenuem f(X) = g(X) pasznoxeHue Ha
MHO’KUTENH, BBEJIEHUE HOBOI MepeMeHHO!, (yHKIIMOHATbHO-TpauuecKuii METO/.
Pemenne HepaBeHCTB C OJHOM IE€PEMEHHON. PaBHOCWIBHOCTH HEpPABEHCTB, CUCTEMBI M COBOKYIHOCTHM HEPABEHCTB, HpPpalMOHAJIbHBIC
HEPAaBEHCTBA, HEPABEHCTBA C MOYJISIMHU.
Cuctembl ypaBHEHHUH. YpaBHEHHs U HEPABEHCTBA C ITapaMeTpaMHu.

Heab:— popmupoBanue npeacTaBieHuil 00 ypaBHEHHSIX, HEPABEHCTBAX M MX CHCTEMax; O PELICHUM ypaBHEHHS, HEPaBEHCTBA U CHUCTEMBI; 00
YpaBHEHUSAX M HEPABEHCTBAX C MapaMeTPOM;
— OBJIaZICHHE HaBbIKaMU OOIIMX METOJIOB PEHICHUs YpaBHEHUI, HEPABEHCTB U UX CHUCTEM;
— OBJIaJICHHE YMEHHUEM PEIICHUs] YPaBHEHUI U HEPAaBEHCTB C IMapaMeTpaMu, HaXOKJCHUS BCEX BOSMOXKHBIX PELICHUN B 3aBUCMMOCTH OT 3HAUYEHUS
napamMmerpa;



— 00o0uIeHre U crucTeMaTH3alus UMEIOIINXCS CBEACHUM 00 ypaBHEHMSX, HEPABEHCTBAX, CUCTEMaX M METOJaX MUX PEUICHHs; O3HAKOMIICHHUE C
OOLIMMH METOAMHU PELLICHUS;

— CO3/1aHHE YCIIOBUS AJI PA3BUTUS YMEHUS MIPOBOJUTH apTyMEHTUPOBAHHBIE PACCYXKIIEHUS, JIeJIaTh JJOTHYECKH 000CHOBAHHBIE BBIBOJIbI, OTJINYATh
JIOKa3aHHBIE YTBEPKICHHS OT HEJIOKa3aHHBIX, ICHO, TOYHO U TPAMOTHO BBIPa)KaTh CBOM MBICIIA B YCTHOM M MUCbMEHHOM peyHu.

O6o61mamniee nopropenue (134)

OcHoBHas HeJb:

— 0000IIMTh ¥ CHCTEMATH3UPOBATh Kypc anreOpbl 1 Havasa aHanmm3a 3a 10-11 kiacc;

— dopmunpoBaTb NpeacTaBaAeHMA O Pa3IUYHbIX TUIIAX TECTOBBIX 3aJaHUM, KOTOpbIe BKItoUaroTcs B EI'D no Mmaremaruke;

— pa3BHUBaTh TBOPUECKUE CIIOCOOHOCTHU MPU MPUMEHEHUH 3HAHUN M YMEHUH B pemeHnn BapuantoB EI'D o maTemartuke.

I1l. TemaTnuyeckoe NJIaHMpoBaHUE

Ne Haumenosanue pazoenos u mem KounyecTBo 4yacoB KounyecTBo
KOHTPOJIbHBIX
padot

1 | IloBTopenue matepuana 10 knacca 4

2 | MHOTOYICHBI 10 1

3 | Crenenu u xopuu. CreneHHas QyHKIHS 23 2

4 | Iloka3zatenpHass W JorapudmMuyeckas 32 5
byHKIMH

5 | IlepooOpa3Hasi 1 HHTETpaJ 9 1

6 | DieMEeHTBI TCOpPHHM  BEPOSATHOCTEH W 9
MaTeMaTHYeCKON CTaTUCTUKHU 9 yacoB

7 | YpaBHenuss u HepaBeHcTBa. CucTeMbl 34 2
ypaBHEHUH U HEpaBeHCTB 33 yaca

8 | O6ob6maromiee mopropeHue 16 vacos 13
Hroro 132 11







