MYHUIIMTIATBHOE OI0JKETHOE 00111e00pa30BaTEIbHOE YUPEKICHUE
KynemoBckas cpeausisa oomeodpa3oarenbHast mkosia Nel7 A3oBckoro parioHa

«YTBepxKIAI0»
/Amutpuen A.1O.
[Tpuka3z Ne_123 ot 25 aBrycta 2023 1.

PABOYA{A ITPOI'PAMMA 110 AJI'EBPE

YriyO6neHHEBIF YPOBEHD

2023-2024 y4eOHBIN 0]

YpoBeHb 00111eT0 00pa3zoBaHus (Kiace): cpeanee ooumiee, 10-11 kiacce.

KomuuectBo yacoB: 11k .-136 1

IIporpamma paspaboTana Ha ocHOBE: IIporpamMMmbl Jis

0011e00pa3oBaTeNbHLIX VupexkaeHu: Marematuka. 5-11 xi./ Cocr.

[.M.Ky3uenosa, H.I.Munmgiok. — M.: JIpoda, 2004. BomEmo

OBLEOBPA3OBATEJIbHOE
YYPEXAEHWE KYJIELUOBCKAA
CPE[HAA OBLLEOBPA3OBATENBHAA
LWKOJIA Ne17 ASOBCKOIO PAIOHA
DN: cn=MYHVLIMMAJIbHOE BIO[DKETHOE
OBLEOBPA3OBATENBHOE
JAOKYMEHT NOANWCAH YYPEXOEHWE KYNELWOBCKAA
7] CPE[HAA OBLEOBPA3OBATESIbHAA
3SNEKTPOHHOM MOAMUCHIO LUKOJIA Ne17 ASOBCKOIO PAMOHA,
c=RU, 0=MYHWULIMMANBHOE
BIO[DKETHOE
OBLEOBPA3OBATEIBHOE
YYPEXOEHWE KYNELWOBCKAA
CPE[IHASA OBLWEOBPA3OBATEJIbHAA
LLKOJIA Ne17 A3OBCKOIO PAMOHA,
email=ksosh17@mail.ru
[ara: 2023.09.21 18:03:05 +03'00"




1. IlosgacHUTEAbHAA 3aAIIUCKA

Pabouas nmporpamma no anre6pe st ooyuaromuxcst 10-11-x kmaccoB (6a30BbIi U YIITyOJIEHHBIM YPOBHHU) COCTaBJICHA Ha
OCHOBE CJIEYIOIIUX HOPMATHUBHBIX IOKYMEHTOB:

1.
2.

4,

5.
6.

®enepanbroro 3akona «O6 o6pazoBanuu B PO» (ctaths 7,9,32 o1 29.12.2012 r. Ne273 — O3);

denepanbHOTO roCyapCTBEHHOTO 00pa30BaTEIbLHOTO CTaHAApTa CPEAHET0 0011Iero o0pa3oBaHus, YTBEPKIECHHOTO
npukazoM MunucrepcTBa oopazoBanus U Hayku P® ot 17.05.2012 1. Ne 413 «O0 yTBepxaeHuu ¢peaepaibHOro
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa CpeHero odiero oopazoanus» (B pea. [IpukazoB MunobpHayku
Poccun o1 29.12.2014 Ne1645, ot 31.12.2015 Nel1578, ot 29.06.2017 Ne613);

ABtopckoit nporpammbl 1o anredpe KO.M Komsarun, M. B. Tkauéa, H. E. ®egoposa, M. U. IllaOyHuH.
(ITporpammbl oO1IeoOpa3zoBaTenbHbIX yupexaenuil. Anreopa. 10 - 11 kmaccwl / [coct. T.A. Bypmuctposa]. — M.:
[Ipocsemenue, 2018.

OcHOBHOM 00pa3oBaTeNbHONM TporpaMMbl OCHOBHOTO oOImero obpazoBanuss MBOY Kynemosckoit COII Nel7
AB30BCKOI0 pailoHa;

VYyebnoro mnana MBOY Kynemosckoit COII Nel7 AzoBckoro paiioHa;

Kanennapnoro yue6noro rpapuka MbOVY Kynemosckoit COL Nel7 A3zoBckoro paiioHa.

N3ydenue anreOpsbl B CTapIie 1mikosie Ha Mpo(uiIbHOM ypOBHE HAIIPABIICHO HA IOCTHXKEHUE CIIETYIOIINX LEeNIeH:

>

>

>

(popMupoBaHue TPEACTABICHUM 00 HMIEIX W METOJIaX MaTeMaTHUKU;, O MaTeMaTHUKE KaK YHHBEPCAJIbHOM S3bIKE
HayKH, CPEJICTBE MOJIECIIMPOBAHUS SIBIICHUI U IIPOLIECCOB;

OBJIQJICHUE YCTHBIM M THUCHbMEHHBIM MAaTEMAaTHUYECKHUM S3bIKOM, MATEMaTHYECKUMHU 3HAHUSIMU U YMEHUSIMH,
HEOOXOJMMBIMH JJIsl M3YUCHHS IIKOJbHBIX €CTECTBEHHOHAYYHBIX AUCIUIUIMH, JJI1 MPOJOJLKEHUST 00pa3oBaHUs U
OCBOEHUSI U30paHHOM CIIEMAIbHOCTH HA COBPEMEHHOM YPOBHE;

pa3BUTHE JIOTHUYECKOTO MBIIUICHHS, aJITOPUTMUYECKON KYJIbTYpbl, TPOCTPAHCTBEHHOTO BOOOpa)KEHUS, Pa3BUTHE
MaTeMaTUYECKOT0 MBIILICHHUS U UHTYULIUH, TBOPUECKUX CIIOCOOHOCTEN Ha ypOBHE, HEOOXOIUMOM JIJIsl TPOAOIKEHUSI
o0pa3oBaHMsl U JUIsl CAMOCTOSITEIBHOM JESATEIBPHOCTH B 00JIACTH MaTEMaTUKH U €€ NPWIOKEHHH B Oymymiei
npoeccCuoHaNbHOM NESITEIbHOCTH;

BOCIIMTAHUE CPEJCTBAMH MAaTEMAaTHKU KYJIbTYphl JIMYHOCTHU: 3HAKOMCTBO C HCTOPUEH pAa3BUTHS MaTE€MaTHKH,
IBOJTIOIMEN MAaTEMAaTUYECKUX UJICH, TOHUMaHNE 3HAUUMOCTH MAaTEMATUKH JIJIsi OOLIECTBEHHOTO TIporpecca.

3amayu Kypca:
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>

pa3BUTHE AJITOPUTMHYECKOTO MBIIIIEHUS, HEOOXOAMMOTO, B YACTHOCTH, JJII OCBOCHUS Kypca HH(GOPMATHKH;
OBJIaJICHNE HaBBIKAMU JCTYKTUBHBIX PACCYKICHUH;

MOJlydYeHUE IIKOJIbHUKAMH KOHKPETHBIX 3HAaHWH O (PYHKIMAX KaKk BaKHEHIIEH MaTeMaTWUYeCKOW MOIETH IS
OTMCAHUs U UCCIIEOBAHUS Pa3HOOOPa3HBIX MPOIIECCOB;

dbopMupoBaHUe y 00YJarOIIUXCS MPECTABICHUN O PO MATEMAaTHKH B PA3BUTHH ITUBIIIM3AINH U KYJIBTYPHI;
dbopMupoBaHre (QYHKIMOHATHHOW TPAMOTHOCTH — YMEHHUH BOCHPHHMMATh W aHAIM3UPOBATh HWH(MOPMAIHUIO,
MIPE/ICTABIICHHYIO B Pa3IUYHBIX (hOpMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTHMX peajbHBIX 3aBUCHMOCTEH,
MIPOU3BOIUTH MPOCTEHIIHE BEPOSATHOCTHBIC PACUETHI;

pa3BUBATh MPEACTABICHUE O YMCJIE M PO BHIUYUCICHUN B UEJIOBEUYECKON MPAKTHKE; CPOPMUPOBATH MPAKTUUECKUC
HABBIKM BBITIOJIHEHUS] YCTHBIX, MHCHbMEHHBIX, HHCTPYMEHTAIbHBIX BBIUMCICHUN, Pa3BUTh BBIUMCIUTEIHHYIO
KYJIBTYDPY;

OBJIAJIETh CUMBOJIMYECKUM SI3BIKOM aireOpbl, BbIpaOOTaTh (OPMabHO-OMEPATUBHBIC alNreOpanvyecKue yMEHHUsS U
HAYYUTHCSI TPUMEHSATh UX K PEIICHUIO MAaTEMAaTUYECKUX U HEMATEMaTHYECKUX 3a71a4;

W3YYUTh CBOMCTBA W TpauKy dJIeMEHTapHBIX (YHKINNA, HAYYUTHCS HMCIOJIB30BaTh (PYHKIIMOHATBHO-TpauIecKue
IIPEICTABIICHUS JIJIS1 OTIMCAHUS M aHAJIN3a PeabHbIX 3aBUCHMOCTEH;

pa3BUBATh MPOCTPAHCTBEHHBIC MPEACTABICHUS W M300pa3UTEIbHBIC YMEHHUSA, OCBOUTh OCHOBHBIE (DAKTHI M METOBI
TJTAHUMETPHH, TIO3HAKOMHUTBCS C TIPOCTEHIITMMU TIPOCTPAHCTBEHHBIMU TEJIAMH U UX CBOMCTBAMU;

MOJIYYUTh TIPEICTABIICHUE O CTAaTUCTUYCCKUX 3aKOHOMEPHOCTSX B PEaTbHOM MHUPE M O Pa3IMYHBIX CIIOCO0axX WX
U3y4YeHUs, 00 0COOEHHOCTSIX BHIBOJIOB M TIPOTHO30B, HOCSAIIUX BEPOSATHOCTHBIA XapaKTep;

Pa3BUTh JIOTHYECKOE MBINUICHUE W PEeYb — YMEHHE JIOTUYECKH OOOCHOBBIBATH CYKICHHS, IMPOBOJAWTH HECIIOKHBIC
CHUCTEMAaTH3allK, TPUBOJUTH TPUMEPHl M KOHTPIPUMEPHI, HCIOIH30BATh PA3UYHBIE S3bIKM MaTEMAaTHUKH
(CIIOBECHBIN, CHMBOJIMYECKHM, TpapUUeCKUil) I UIUTFOCTPAIIMH, apTYMEHTAIIMK U JIOKA3aTelIbCTBA;

chopMHUpOBaTH MPEACTABICHUS 00 M3yYaeMBbIX MOHSATHUAX U METOJIaX KaK BaXXHEHIIMX CPEACTBAX MATEeMaTHYECKOTO
MOJICJIMPOBAHUS PEAIbHBIX MPOIIECCOB U SIBICHUM.

B pamkax peammzamuu mnpeamera «Anredpa W Hayaia MmaTemMaTudyeckoro anamusa» B 10-11 kiacce ocymecTBisieTcs
npodopueHTanmoHHas paboTa B YypOUHOH JACSTEIBHOCTH.

Cpok peanuzanuu padoueil yaeOHOU mporpaMMel — 2 Toa.
OTanYuTeIBHBIX 0COOEHHOCTEN paboueii MpOorpaMMBbl IO CPABHEHUIO C IPUMEPHOUN MpOorpaMMoi HeT.



Jlnisa peanuzanuu paboueil mporpaMMBbl UCTIONIb3YETCS yuedH0-MemoouecKuil KOMn1eKc, BKIIIOYAouil B ceOs:
> Aunre0pa u Hauana maTemMaTudeckoro aHanusa 10 kimacc: yue0. s 00111eo0pa3oBaT. yUpeKIeHu: 6a30Bblil U
npodunsHbii ypoBHH/ FO.M.Komnsrun, M.B. Tkauésa, H.E. ®énoposa, M.W. lllaGynun; nox pea. A.b. XXuxkuenko. -
M.: [Ipocsemenue, 2018.

» AnreOpa u Havajga MaTeMaTUYECKOTO aHanmu3a: yueOHuK 1 11 kimacca o0mieoO0pa3zoBaTebHBIX yupekaeHnid. ba3oBebrii
u yriyonenusiid ypoBHu./ABTopsl: F0.M. Komsirun, M.B. Tkauésa, H.E. ®&énoposa, M.U. 11labynun. Mockaa.
[Tpocsemenune, 2019.

» 3uB b.I'., Meiinep B.M. unakrudeckue marepuaisl o anredpe s 10-11 kit — M.: [Ipocemenue, 2012.

@opMbl OpPraHu3anum y4eOHbIX 3aHATHI

OcHoBHas (popma opraHuzaiy 00pa3zoBaTeIHLHOTO MpoIlecca KIacCHO-ypouHas cuctema. OCHOBHBIC THIIBI YPOKOB:
YPOKH OTKPBITHS HOBBIX 3HaHU, OCBOCHHS] HOBOT'O MaTepuara;
YPOK 3aKperuieHus: U pa3BUTHUS 3HAHUM, YMEHUN U HABBIKOB;
YPOK NMPUMEHEHHUsI 3HAaHUN, YMEHHI, HABBIKOB,;
YPOKH 00O0OIIEHUSI U CUCTEMATU3ALINH;
YPOKH KOHTPOJISL 3HAHUM U YMEHUM;
YPOK KOPPEKLIUU 3HAHUMU;
KOMOMHUPOBAHHBIN YPOK.
Herpanunmonnsie GopmMbl yueOHBIX 3aHATHI:

» YPOK-COpPEBHOBAHHUE;

» YPOK-IIyTeIIeCTBUE;

» ypOK-HCCIIeIOBaHHE.
B 00yuennn MaTeMaTHKH 11€J1eCO00pa3HO MPUMEHSTh METOIbl O0yUYEHUSI:
CJIOBECHBIE METObI 00yUeHUSs (paccka3, OOBICHEHUE U Jp.);
HaTJISHBIC METOIBI (HAOI0ICHIE, NIUTIOCTPAIIHS, IEMOHCTPAIHI PE3SHTAIUHN | . );
MPAKTUYECKHE METO bl (YCTHBIE M MUCbMEHHBIE YIPAXKHEHUS, MPAKTUIECKUE paOOTHI);
AKTUBHBIE METOJIbl (MTPOBOM METOJ, METOJ MPOEKTOB, POJIEBBIC UTPHI, CATyaTUBHOE 00ydeHue, MpoO0aeMHOe O0yUeHue

u ap.).
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Opgaumu n3 Hambonee d(PPEKTUBHBIX CMOCOOOB AKTHBU3AIMK IMO3HABATENBHOU AesTeNbHOCTH oOydarormmxcs 10-11
KJIACCOB SIBIIAIOTCS HPOOIeMHOe 00yuenue, memoo npoekmos, HKT-mexnonozuu.
[Ipeob6nanaroniue GopMbl opraHu3alui yaeoOHou paboThl 00yYaIOMIUXCS: PpOHMAnbHAs, UHOUBUOYALbHASA, 2PYNNOBAS.

DopMBI KOHTPOJIA

KoHTpons npezmnonaraer BbISIBICHUE YPOBHSI OCBOCHUS yU€OHOIO MaTepHraia Ipy U3y4E€HHUH, KaK OTIEIbHBIX pa3/iesioB, TaK U
BCETO Kypca MaTEMaTHKH B LIEJIOM.

Texkymmii KOHTPOJIb YCBOGHHUS Marepuaia OCYHIECTBIISIETCS MyTeM YCTHOIO/MMCBMEHHOro ormpoca. OTIMYUTeNbHON
0COOEHHOCTBIO TEKYILIEr0 KOHTPOJIS SIBISIETCS €r0 MPOBEICHNE HA BCEX JTAlaxX U3y4eHHs TEMbI WM pa3zeda.

TemaTuueckuii KOHTPOJIb OCYIIECTBIAETCS IO 3aBEPIICHUU KPYMHOro Oyioka (Tembl). 3HAHUA M yMEHHA IO
NPOWAECHHBIM TEMaM MIPOBEPSIIOTCS] MUCbMEHHBIMU KOHTPOJIHBIMU paObOTaMH.

IIpome:KyTOUHBIH KOHTPOJIb OCYLIECTBIISIETCS MO 3aBEPUICHUH KaXKAOro roja o0ydeHus B (OpMe UTOrOBOM KOHTPOJIBHOU
padoTHI.

OcHOBHBIMHU (pOpMaMU IIPOBEPKHU 10 MATEMATHUKE SIBIISIIOTCS NUCbMEHHASL KOHMPOAbHAS paboma, camocmosimenvhas paboma,
mecmupogeanue, YCmHbwlil ONPoc.

B ®enepanbHoM 6azucHOM yuyeOHOM IlaHe Ha u3ydeHue anreOpsl B 10-11 kimaccax orBoautcs He mMeHee 105 ydeOHBIX
4acoB U3 pacy€Ta 3 yueOHbIX yaca B HEACIIO.

Y4eOHBIM TIJIaHOM HIKOJIBI MPEeIyCMOTPEHO Ha m3ydeHue anreopel B 10 kiacce 3 daca B Henento, Bcero 105 gacoB (35
y4eOHBIX He/leNlb) U 1 Yyac BapuaTHBHOM YacTH MO BbIOOPY Ha mpoduiabHOM ypoBHE. B 11 kmacce 3 yaca B Hegento, Bcero 105
yacoB (35 yueOHBIX Heienb) U | yac BapuaTUBHOW 4YacTH MO BBIOOPY Ha MpoMiIbHOM ypoBHE. JlomonHuTenbHbIe 35 4acoB
pacnpeneneHsl Ha yriyonenue TeM. Takum obpasom, B 10 kmacce Bcero 140 yueOnbIx gacos, B 11 kimacce 140 yueOHBIX 4acoB.

1. Ili1anupyembie pe3yJabTaThl
JIMYHOCTHBIE, MeTanpeIMeTHbIE U NPeIMeTHBIE Pe3yJIbTAThI OCBOEHHSI COJIEPKAHUS Kypca
[lporpamma oOecrieunBaeT JOCTHKCHUE CIICAYIONIMX pPE3YyJIbTaTOB OCBOCHHUS OOpPa30BaTEIIbHOW IMPOrpaMMbl CPEIHETO
(moJsiHOTO) 0011IETO 0OPa30BAHMUS:
JIUYHOCIHbLE:
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c(OpMHUPOBAHHOCTh OTBETCTBEHHOTO OTHOIICHHS K YYEHHUIO, TOTOBHOCTh M CIOCOOHOCTH OOydaromuxcs K
CaMOpa3BUTHIO M C€aMOOOpPA30BAHMIO HA OCHOBE MOTHMBALIMM K OOYYEHMIO M II03HAHHUIO, BBIOOPY JAaJbHEHIIEro
oOpa3oBaHusi Ha 0a3e OpPUEHTHUPOBKM B MHpE NpPOPeccCHuil M NpPOPECCHOHANBbHBIX HPEINOYTEHUN, OCO3HAHHOMY
IOCTPOEHHUIO NHIUBUAYAIbHON 00pa30BaTEIbHON TPAEKTOPUU C YUETOM YCTOMUMBBIX TO3HABATENIBHBIX HHTEPECOB;
c(OpPMUPOBAHHOCTh LIEJOCTHOTO MMPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKU U
0O0I11IeCTBEHHOM MTPAKTUKU;

c(hOpMHPOBAHHOCTh KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILIEHUH U COTPYJTHUYECTBE CO CBEPCTHUKAMM, CTAPIIUMHU
U MJIQJIIUMU, B 00pa30BaTeIbHON, 0OIIECTBEHHO MOJIE3HOM, Y4eOHO-HCCIeA0BaTEIbCKOM, TBOPUECKONW U APYTUX BUIAX
NEATEIIbHOCTH;

YMEHHE SICHO, TOYHO, TPAMOTHO H3J1araTb CBOU MBICIU B YCTHOM U NMMCbMEHHOW PEYH, TOHUMATh CMBICI IIOCTABIEHHON
3aJlauy, BBICTPAUBATh apIryMEHTALIUIO, IPUBOJUTE IPUMEPHI U KOHTPIPUMEPHI;

IpEeJICTaBICHUE O MaTeMaTHYEeCKOW Hayke Kak c(epe 4elIOBEYeCKOM IesATeNbHOCTH, 00 3Tamax e€ pa3BUTHA, O €€
3HAYMMOCTH JUJIS PA3BUTHS [IUBUIIN3ALINH;

KPUTHUYHOCTh MBIIUJIEHNS, YMEHHUE PACIO3HABATH JIOTUYECKH HEKOPPEKTHBIE BBICKA3BIBAHMS, OTJIMYATh THUIIOTE3Y OT
bakra;

KpEaTUBHOCTh MBIIUIECHHUS, MHULIMATUBA, HAXOIYUBOCTh, AKTUBHOCTD TP PEIICHUHN alre0pandyeckux 3aaay;

yYMEHUE KOHTPOJIUPOBATH MPOLECC U Pe3ybTaT yUeOHON MaTeMaTH4YEeCKOU eATeTbHOCTH;

CIIOCOOHOCTH K AMOLIMOHAJILHOMY BOCIIPUSATHIO MAaTEMaTHUYECKUX 00BEKTOB, 3a1a4, PEIICHUM, pacCyKICHUN.

Memanpet)memnbte:

>

Y VWV V 'V

YMEHHE CaMOCTOSTEIBHO IIJIAHUPOBATH ATbTCPHATHBHBIC NMYTH JOCTIKEHUS IIEJe, OCO3HAHHO BHIOMpATh HamoOoJjee
a¢(heKTUBHBIE CTIOCOOBI PEIICHUS YYEOHBIX U TTO3HABATEIbHBIX 33]1a4;

YMEHHUE OCYIIECTBIATh KOHTPOJb MO PE3yJbTaTy W MO CHOCO0Yy JCHCTBUS HA YpPOBHE MPOW3BOJILHOTO BHUMAHUS M
BHOCHUTBH HEOOXOTMMbIE€ KOPPEKTUBHI;

yMEHUE aJIeKBaTHO OIEHWBATh MPABWJIBHOCTh WM OIMIMOOYHOCTH BBIMOJTHEHHUS y4deOHOU 3amauu, €€ OOBEKTUBHYIO
TPYJIHOCTH U COOCTBEHHBIE BOBMOXXHOCTH €€ PEIICHMUS;

OCO3HAHHOE€ BJIAJICHUE JIOTMUECKUMHU JEHCTBUAMH OIpEICICHUS TOHSATUH, 000OIIEeHMs, YCTAaHOBJICHUS AaHAJIOTHUM,
KJIacCU(PUKAIMK Ha OCHOBE CAMOCTOSITEIIHHOTO BRIOOPA OCHOBAHUHN M KPUTEPHEB, YCTAHOBJICHUS POJOBUIOBBIX CBS3CH;
YMEHUE YCTAaHABIMBATh IPUYMHHO-CJICACTBCHHBIC CBS3H; CTPOUTH JIOTUYECKOE pACCYKICHHE, YMO3AKIIOUECHUE
(MHIYKTHBHOE, TEAYKTUBHOE M 10 aHAJIOTHUH) ¥ BBIBOJIBI;



» YMEHHE CO371aBaTh, IPUMEHSTH U IPe0OPa30BhIBATH 3HAKOBO-CHMBOJIHYECKUE CPEACTBA, MOJIEIIA U CXEMBI JIJISl PEeIICHHUS
y4eOHBIX U IT03HABATENbHbBIX 3a/1a4;

YMEHHME OpPraHU30BBIBATH YYEOHOE COTPYJHUYECTBO M COBMECTHYIO JAESITEIBHOCTh C YYUTEIEM M CBEPCTHUKAMMU:
OIpEAEIIATh LENH, paclpeaeieHue GyHKIUM U poJiell YHaCTHUKOB, B3aUMOJICHCTBUE U 00I1IKE CLIOCOOBI pabOThI; yMEHHE
paboTaTh B IpyMlIe: HAXOAUTh OOIIEe PELIEHUE U pa3peniaTb KOHQIJIMKTHI HA OCHOBE COIJIACOBAaHUS MO3ULUHN U yuéTa
MHTEPECOB; CIIyIIaTh NapTHEPA; POPMYIUPOBATh, APrYMEHTUPOBATh U OTCTAaUBAaTh CBOE MHEHHUE;

c(hopMUPOBAHHOCTH YU€OHON M OOIIETOIB30BATEILCKON KOMIIETEHTHOCTH B 00JIaCTH MCIOJIB30BaHUSI MH(POPMAIMOHHO-
KOMMYHUKAI[MOHHBIX TEXHOJIOTUI;

nepBOHAYalIbHbIE PEICTABICHUS 00 WX U O METOJaX MaTeMaTUKU Kak 00 YHUBEPCAJIbHOM SI3bIKE HAyKU U TEXHUKHU,
O CPEACTBE MOJIETMPOBAHUS SIBJIEHUI U MPOLECCOB;

yYMEHHE BUAETh MATEMAaTUYECKYIO 33J]auy B KOHTEKCTE MPOOJIEMHON CUTyallM B JPYTUX JUCIHUILIMHAX, B OKpYKaroIIen
KU3HY;

YMEHHE HaXOAUTh B Pa3IMYHbIX UCTOUHHUKAX MH(OpMAIHIO, HEOOXOIUMYIO Ui pPEUICHHUs] MaTeMaTUUECKUX Mpo0iieM, U
NPEACTaBIATh €€ B IMOHATHOM (opMe; MPUHUMATH PEHIEHUE B YCJIOBHUSX HEMOJHOM M W30BITOYHOHN, TOYHOU u
BEPOSITHOCTHOM MH(pOpMAIINH;
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» yMEHHUE TOHMMaTh M HCIIOJh30BaTh MAaTEMATHYECKHE CPEJCTBA HATVBITHOCTH (PUCYHKH, YEPTEKHU, CXEMBl U Jp.) I
WJUTIOCTPaIlUU, UHTEPIIPETALINU, apTyMEHTAIINH;

» yMEHUE BBIIBUTATH TUITOTE3bI MIPU PEIICHUH YICOHBIX 3a71a4 U IOHUMATh HEOOXOAMMOCTh UX TIPOBEPKH;

» yMEHUE MPUMEHSATh WHIYKTUBHBIC W JIETYKTUBHBIE CIOCOOBI PACCYXICHWH, BUACTh PA3IUMYHBIC CTPATETUH PEIICHUS
3ajay;

» TIOHMMaHHE CYIIHOCTH aJTOPUTMUYCCKUX TPEIIMUCAHUN W YMEHHE JCHCTBOBATh B COOTBETCTBUU C TPEIONKCHHBIM
QITOPUTMOM;

» YMEHHE CaMOCTOSATEIHHO CTaBHUTH II€JH, BHIOMPATh M CO3aBaTh AJITOPUTMBI JIJIS PEIICHUS YUYEOHBIX MaTEMaTHYECKHUX
npo0em;

» yMEHHE IUTAHMPOBAaTh W OCYIIECTBIATH JIEATEIHHOCTh, HAIPABJICHHYI0 HA pEIIeHHWE 3a7ad HCCIIE0BATEIHCKOTO
XapakTepa.

npeomemHuuvle:

» yMeHHe padoTaTh C MAaTEMaTHYECKUM TEKCTOM (CTPYKTYPHPOBAaHHE, U3BIICUEHUE HEOOX0IMMOW HH(DOPMAIUK), TOYHO U
IPAMOTHO BBIPAKAaTh CBOM MBICIM B YCTHOM W INHCBMEHHOW pEYM, NMPUMEHSS MAaTeMaTUYECKYI0 TEPMHUHOJOTHIO U



CUMBOJIMKY, HCIIOJIb30BaTh Ppa3JIM4YHbIE S3bIKM MaTeMaTHKU (CJIOBECHBIN, CHUMBOJIMYECKUH, Tpaduyeckuil),
000CHOBBIBATh CYXACHHUS, IPOBOAUTH KJIACCU(UKALINIO, JOKA3bIBATh MATEMAaTUUECKUE YTBEPKICHUS;

BJIa/IeHNE 0A30BbIM NOHSITUWHBIM allapaToM: UMETh IPEICTaBIECHNUE O YUCIIE, BIaJICHUE CUMBOJIBHBIM SI3bIKOM alre0psl,
3HAHHWE DJJIEMEHTAPHBIX (YHKIUOHAJIBHBIX 3aBHCHUMOCTEM, (POPMHUpPOBAHUE NPEICTABICHUA O CTaTUCTUYECKUX
3aKOHOMEPHOCTSIX B peajlbHOM MHpPE U O Pa3jIMYHbIX CIOCO0aX MX M3y4yeHUs, 00 OCOOEHHOCTSIX BBIBOJOB U IPOTHO30B,
HOCSILIUX BEPOSITHOCTHBIN XapakTep;

YMEHHUE BBINOJIHATH alreOpanyeckue MpeoOpa3oBaHMs PALMOHAIBHBIX BBIPAKEHUM, MPUMEHATh WX I PEHICHUS
y4eOHBIX MaTEeMAaTUYECKUX 3a/1a4 U 3a/1a4, BO3HUKAIOUINX B CMEXKHBIX YUEOHBIX IIpeIMeTax;

YMEHHE M0JIb30BAThCA MaTeMaTHUECKUMU (HOPMYJIaMU U CAMOCTOATEIIbHO COCTaBISATh (POPMYJIIBI 3aBUCUMOCTEN MEXKIY
BEJIMYMHAMHU Ha OCHOBE 00O0O0IIEHHS YAaCTHBIX CIIy4YaeB U dKCIIEPUMEHTA;

YMEHUE peulaTh JUHENHbIE M KBaJpPAaTHbIE YPAaBHEHUS W HEPABEHCTBA, a TAK)KE IPUBOJUMBIE K HUM YypaBHEHUS,
HEPAaBEHCTBA, CHUCTEMbl; NPUMEHATH TrpapuuecKhe NpPEICTaBICHUS MJs pPEIIeHUs M MCCIEIOBAHUA YpaBHEHUIA,
HEPaBEHCTB, CHCTEM; IPUMEHATH MOJYYEHHBIE YMEHUS Ul PELICHUS 3aJad U3 MAaTeMAaTHKH, CMEXKHBIX MPEIMETOB,
MPaKTUKH;

OBJIAJICHUE CHUCTEMON (PYHKIIMOHAJIBHBIX MOHATUH, (PYHKIIMOHAJIBHBIM S3bIKOM M CHMBOJIMKOW, YMEHHE CTPOUTH
rpapukd (QyHKIMI, ONUCHIBATH MX CBOWCTBA, HCIONb30BaTh (YHKIMOHAIBHO-TpaUyecKue MpeACTaBICHUS s
OMMCAHMS U aHAJIM3a MAaTEMAaTUYECKUX 3a7a4 U PealbHbIX 3aBUCUMOCTEN;

OBJIaJICHUE OCHOBHBIMH CIIOCOOAMM MPEACTABICHUS M aHAIM3a CTAaTUCTUYECKHUX AAHHBIX; YMEHHE pelaTh 3aJadyd Ha
HAXO0KJEHUE YACTOThI U BEPOSITHOCTH CIIyYaHBIX COOBITHIA;

yYMEHUE NMPUMEHATh U3YYEHHbIE OHSITHS, PE3YJbTAaThl U METOJbI IPH PEIICHUHU 337a4 U3 Pa3IMYHbIX pa3/iesioB Kypca, B
TOM YHCJIE 33]1a4, HE CBOJSAIIMXCS K HETOCPEICTBEHHOMY IPUMEHEHUIO U3BECTHBIX AITOPUTMOB.

Ilnanupyembie pe3yabraThl Kypca anaredpsi 10-11 kiacca

JJIeMEeHTbI TEOPHUH MHOKECTB M MATEMATHYECKOM JIOTUKH

Ooyuarowuiica nayyumcs

>

>

CB0OOOHO ONEpUPOBAThH MOHATHSIMHU: MHOXKECTBO, ITyCTOE, KOHEYHOE U OECKOHEYHOE MHOXECTBA, JJIIEMEHT MHOXKECTBA,
MOJIMHOKECTBO, ITepeceueHne, 00beIMHEHNE U PA3HOCTh MHOKECTB;

IIPUMEHSTh YUCIOBBIE MHOYKECTBA HAa KOOPAMHATHOW NPSIMOM: OTPE30K, MHTEPBAJ, IOIYMHTEPBAJ, IPOMEKYTOK C
BBIKOJIOTON TOUYKOM, rpaduueckoe NpeACcTaBlIeHne MHOYKECTB Ha KOOPAMHATHON TJIIOCKOCTH;

IIPOBEPATH NMPUHAIIEKHOCTD IJIEMEHTA MHOKECTBY;



HAXOJIUTh MEepeceYeHue U O0BEAMHECHINE MHOKECTB, B TOM YHCIIE MPEACTABICHHBIX IPaPUIECKH HA YUCITOBOUW TIPSIMOU U
Ha KOOPJMHATHOM IIOCKOCTH;
3a/1aBaTh MHOYKECTBA IMEPESYNCIICHIEM M XapaKTePUCTUICCKUM CBOKWCTBOM;
OTICpUPOBATh TOHATHSAMU: YTBEP)KJCHUE, OTPUIAHUE YTBEP)KICHUS, UCTUHHBIC W JIOKHBIC YTBEPXKIACHHS, NMPUYUHA,
CJICJICTBHC, YACTHBIN CITydaid 0OIIET0 YTBEPKACHUS, KOHTPIIPUMED;
MIPOBOJIUTH JOKA3aTEIbHBIC PACCYKICHHS JIJIT 000CHOBAHWS HCTUHHOCTH YTBEPIKICHUM;
YAOWUILCA NOTYUUN 803MONCHOCHb HAYYUMbCA
onepuposams NOHAMUEM ONpeOeneHUsl, OCHOBHbIMU BUOAMU ONpeOeNeHUll U MeopeM,
HNOHUMAMb CYMb KOCBEHHO20 O00KA3AmMelbCmed;
onepuposams NOHAMUAMU CUEMHO20 U HECYEMHO20 MHO’CECMBA,
NPUMEHAMb Memo0 Mamemamudeckoui UHOYKYuu 0isi NPOBEeOeHUsl PACCYHCOCHULl U O00KA3AMeNbCme Npu peuieHuu
3a0au.
B noBceIHeBHOM KM3HH M NIPH U3y4Ye€HHH APYTHX MPEIMETOB:
Ooyuarowuiica nayuumcs
» UCIOJIb30BaTh YKCIIOBBIC MHOXKECTBA Ha KOOPJIWHATHON NPSIMOM W HA KOOPAWHATHOM IUIOCKOCTH IS OIHCAHUS
peaIbHBIX IIPOIIECCOB U SBJICHUI;
» TIPOBOJIUTH JIOKa3aTCIIbHBIC PACCYKJICHHUS B CHUTYyalUsAX IOBCEAHCBHON KHW3HM, IMPU PEIICHUM 3aJad U3 JPYTUx
IIPEAMETOB;
Oobyuarowuiica noayuum 603mMOHCHOCHb HAYYUMbCA
» UCNONb306AMb MEOPEMUKO-MHONCECMBEHHBIU A3bIK U SA3bIK JI02UKU OJIsl ONUCAHUSL PEAIbHbIX NPOYeCCos8 U AGIeHUl, Npu
peutenuu 3a0ay Opyeux y4eonvix npeomemos.
Yucjia U BbIpaKEHUS
Ooyuarowuiica nayuumcs
» CB0OOIHO OIEPUPOBATH MOHATHAMU: HATYPAILHOE YUCIIO, MHOXKECTBO HATYPaIbHBIX YHCEJI, [IeJI0€ YHCI0, MHOXKECTBO
IEJIBIX YHCENl, OOBIKHOBEHHAs NpoOb, ACCATUYHAS ApoOb, CMEMIAaHHOE YHCIO0, PAIMOHAIBHOE YHCIIO, MHO>KECTBO
paIMOHAIBHBIX  YHCEJ, HWPPAIMOHATIBLHOE YHCIO0, KOPEHb CTEMEeHW 7, JEHCTBUTEIBHOE YHCIO, MHOXECTBO
JNEHCTBUTEILHBIX YHCEJ, TEOMETPUYCCKAs HWHTEPIIPETAIlUs HATYyPaJIbHBIX, ICNBIX, PallMOHAIBHBIX, JICHCTBHUTEIBHBIX
YHCEIT;
» TIOHMMATh M OOBACHATH PA3HUITY MEKTY TO3UITMOHHON W HETIO3UIIMOHHON CUCTEMaMH 3aIiCH YHCeT;

YV VV VYV
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NEPEBOIUTH YUCIIA U3 OJTHOM CUCTEMBI 3alIUCH (CUCTEMBI CUUCIICHUS) B IPYTYIO;

JIOKa3bIBaTh U MCIOJIb30BATh MPU3HAKU JETUMOCTH, CYMMBbI U ITPOU3BEACHUS MPY BBINOJHEHUH BBIYMCICHUN U PELIEHUU
3ajady;

BBITIOJIHATH OKPYTJIEHUE PAllMOHATIBHBIX U UPPALMOHAIIBHBIX YHCEIN C 3a JAHHOM TOYHOCTHIO;

CpPaBHUBAThH JEUCTBUTEIBHBIE YHCIA PA3HBIMH CIIOCOOaMU;

yHOpSAI0YMBATh YHWCJIA, 3alUCaHHble B BHJAE OOBIKHOBEHHOW U JECATUYHOW JApoOM, 4YHUCIa, 3alucaHHble C
UCIOJIb30BAaHUEM apU(PMETUUYECKOTO KBAJAPATHOIO KOPHS, KOPHEH CTereHH 00Jibllie BTOPOM;

Haxoautb HO/I u HOK pa3nbimMu ciocob0amu 1 UCTIONB30BaTh UX MPU PEIICHUH 3a/1a4;

BBITIOJIHATH BBIYMCICHUS U NPEeoOpa3oBaHusl BBIPAKEHUM, COJACPKAIIMX JEUCTBUTENbHBIC YUCIA, B TOM YHUCIE KOPHU
HaTypaJIbHBIX CTEIICHEN;

BBIMOJIHATh CTaHAAPTHBIE TOXKIECTBEHHBIE MPEOOPA30BaHMsSI TPUTOHOMETPUUYECKUX, JIOTAPUPMUUECKHUX, CTEHEHHBIX,
UppalMOHAIbHbBIX BBIPAKECHU;

Ooyuarowuiica noayuum 603MOHCHOCHb HAYUUMbCA

C80000HO ONEpPUPOB8amsd YUCIOBLIMU MHONCECMBAMU NPU PEUleHUU 3a0al,

HOHUMAMb NPUYUHBL U OCHOBHbLE UOCU PACULUPEHUS YUCTOBbIX MHONCECME,

671a0emb OCHOBHLIMU NOHAMUAMU MeopUU 0eTUMOCMU NPU PeueHUU CMAHOAPMHBIX  3a0ay,

umems 6azo6vle NPeOCMasIeHUsi 0 MHONCECnEe KOMNIEKCHbIX YUCe],

CB80000HO BLINOTIHAMbL  MONCOECMBEHHbIE NPeoOPA308AHUSL MPULOHOMEMPUUECKUX, TI02APUPMUYECKUX, CIMEeNneHHbIX
BbIPACEHU,

enadems ghopmynou bunoma Hvromona;

NPUMEHAMb NpU peueHuu 3a0ad meopemy o aunetinom npeocmasnernuu HOJ[, Kumaiickyio meopemy 06 ocmamkax,
Manyro meopemy Depma;

NPUMEHSAMb NPU PeueHUU 3a0ay MeopemuKo-yuciossvle QYHKYUU: YUcio u cymma oerumenetl, pyukyuio Jinepa;
NPUMEHSAMb NPU peueHUU 3a0ad yenHole OpooU, MHO2OUJIEHbL C OeUCMBUMENbHLIMU U YeablMU KO duyuenmamu,
671a0emb NOHAMUAMU: NPUBOOUMbBLE U HENPUBOOUMbBIE MHOSOYNEHbl, NPUMEHAMb UX NPU peueHUuu 3aoad;

npumensms npu pewieruu 3aoay OcHO8HYI0 meopemy aneebpul, npocmeluiue QYHKYUU KOMNIEKCHOU NePeMeHHOU KaK
2eomempuyecKue npeoopazo6aHus.

B noBceHeBHOM KM3HU M NIPU U3YyYEeHHUHU APYTHUX NPeIMETOB:

Ooyuarowuiica Hayyumcs
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BBITIOJTHATHh U OOBSCHATH PE3YNIBTATHl CPABHEHUS PE3yJbTATOB BHIUUCICHUN TP PEIICHUH MPAKTHYECKUX 3a71a4, B TOM
quciie NpUOIMKEHHBIX BBIYUCIEHUN, UCTIOIB3YsI pa3Hble CITIOCOObI CPAaBHEHUM;

3aIlUChIBATh, CPABHUBATH, OKPYTJIATh YUCIOBBIC IAHHBIE;

MCIOJIb30BaTh PEANIbHBIC BEJIMUMHBI B Pa3HBIX CUCTEMAaX U3MEPEHUSI;

COCTaBJIATh M OIIEHWBATh Pa3HBIMH CIIOCOOAMH YHCJIOBBIC BBIPAKEHUS MPU PEIICHUHM MPAKTHUYECKUX 3aJa4d M 3ajiad U3
JIPYTUX y4eOHBIX MIPEAMETOB.

YpaBHeHHUsI 1 HEPABEHCTBA

Oodyuarowuiica noayyum 603mMoHCHOCHb HAYYUMbCA

>
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CB0OOHO OTEepUpPOBaTh MOHATHIMU: YpaBHEHUE; HEPABEHCTBO; PABHOCUJIbHBIC YPAaBHEHHS U HEPABEHCTBA; YPaBHEHHE,
SBJIAIONIEECS CIEACTBHEM JPYrOro YpPaBHEHHUS;, YPAaBHEHHUS, pPAaBHOCWIbHBIE HAa MHOYECTBE;, PAaBHOCWIbHBIC
npeoOpa3oBaHusl ypaBHEHUH;

pelaTh pa3Hble BUJBI YPABHEHU U HEPABEHCTB U UX CUCTEM, B TOM UYHCJIE HEKOTOPBIE YPABHEHUS TPETHEU U YETBEPTOU
CTerneHel, ApoOHO-pallMOHATIbHBIE U UppallOHAIbHbIC;

OBJIAJIETh OCHOBHBIMHM THUIIAMH IOKAa3aTEJbHBIX, JIOTAPUPMUUYECKUX, HUPPALMOHAIBHBIX, CTEHNEHHBIX YpPAaBHEHUU H
HEPABEHCTB U CTaHIAPTHBIMU METOJaMU UX PELICHUN U IPUMEHATDH UX IIPU PEILICHUU 3a/1a4;

IIPUMEHATH TeopeMy besy K permeHnto ypaBHEeHN;

IIPUMEHSTH TeopeMy Buera 175 pemeHus HEeKOTOPhIX YPAaBHEHUM CTEIIEHU BBIIIE BTOPOM;

MOHUMATh CMBICII TEOPEM O PABHOCHJIBHBIX U HEPABHOCUJIBHBIX TPEOOPA30BAHUAX YPABHEHUM U YMETh UX JI0KA3bIBATh;
BJIAJIETh METOAAMU PELICHUS! YPaBHEHUW, HEPABEHCTB U UX CUCTEM, YMETh BHIOUPATh METOJ| pEUIEHUSI 1 00OCHOBBIBAThH
CBOM BBIOOD;

UCIIOJIb30BaTh METOJI UHTEPBAJIOB ISl PELICHUS HEPABEHCTB, B TOM 4YHCIIE APOOHO-PAllMOHAIBHBIX U BKIIOYAIOIIUX B
ce0st UppaLlMOHAJIbHBIE BBIPAXKECHUS;

pematy anreOpanyeckue ypaBHEHHsI M HEPABEHCTBA U MX CHUCTEMBI C MapaMeTpaMu anreOpanyeckuM U rpapuiecKum
METOJaMU;

BJIAJICTh Pa3HBIMU METOAAMU JJOKA3aTEIbCTBA HEPABEHCTB;

pelaTh ypaBHEHMS B LIEJIbIX YHCIIAX;

U300pakaTh Ha MJIOCKOCTH MHOYKECTBA, 33/1aBAEMbl€ YPABHEHUSIMU, HEPABEHCTBAMHU U UX CUCTEMaMU;

CBOOOJTHO MCMOJIb30BATh TOXAECTBEHHbIE MPE0OPA30BaHUS NPU PEIIEHUN YPABHEHUI U CUCTEM YpaBHEHUM;

Oobyuarowuiica noayuum 603MOMCHOCHb HAYYUMbCA



>

>

€c80000HO onpedensimb Mun U 8vlOUPaAmMb Memoo peuleHusi NOKA3AMENbHbIX U J02APUPMUYECKUX YPAGHEHULl U
Hepagencme, UppayUoOHAIbHbIX YPABHEHU U HEPABEHCME, MPULOHOMEMPUUECKUX YPAGHEHUU U HEPABEHCMS, UX CUCTEM,
C80000HO peuiams cucmembvl TUHEUHbIX YPAGHEHULL,

> peutantb OCHO6Hble munbvl ypaeHeHuﬁ U HepaeseHcne C napamempamu,

>

nNpUMeHsAmsb npu peueHuu 3aoad Hepasencmea Kowu-bynsakoseckozo, bepuynnu,

B noBce/1HeBHOM KM3HU M NIPH U3y4Ye€HHH APYTHX NMPEIMETOB:
Ooyuarowuiica nayyumcs
» COCTaBJISITh M PEIIaTh YpaBHEHHUs, HEPABEHCTBA, MX CUCTEMBI IIPH PEIICHUH 33j1a9 U3 JPYTHX YYSOHBIX MMPEIMETOB;
» BBITOJHATH OIEHKY IMPAaBIOMOA00MS pe3yIbTaTOB, MOJyYaeMbIX IIPH PEIICHUN PA3IMYHBIX YPaBHEHUH, HEPABEHCTB U MX

CHUCTEM, IIPH PEIICHUH 33]a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

» COCTaBIIAITh M PEIlaTh YPaBHEHUS M HEPABEHCTBA C TApaMeTpaMHU IPH PEIISHUH 33]a9 U3 APYTUX y4EOHBIX MPEIMETOB;
» COCTaBIISITh YpaBHEHHE, HEPABEHCTBO WIIH MIX CUCTEMY, OIHCHIBAIOIINE PEATBHYIO CHTYAIHIO WM MPHUKIATHYIO 3a/1a4y,

VMHTEPIIPETUPOBATH IT0OJyYEHHBIE PE3YJIBTATHI,

» HCIIOIb30BaTh IporpaMMHBIC CPCACTBA IIPU PCIICHUN OTACIbHBIX KIIaCCOB ypaBHCHI/Iﬁ 1 HCPABCHCTB.

DYyHKUMH
Ooyuarowuiica nayyumcs

>

v V. VYV V¥V

Bnanets MOHSATHSMU: 3aBUCUMOCTb BEJIMYUH, (PYHKIUS, apryMEHT M 3HaueHHe (PyHKIMH, 00JIacTh ONpelesieHUus u
MHOXECTBO 3HaueHUN (GyHKUMHM, TrpaduK 3aBUCUMOCTH, Tpaduk (QyHKIUU, HYIU QYHKIUH, OPOMEKYTKU
3HAKOMOCTOSIHCTBA, BO3pAaCTaHUE Ha YMCIOBOM IMPOMEXYTKE, YObIBAHME HA YHMCIIOBOM IMPOMEXYTKE, HauOoJblIee U
HaMMeEHblIIee 3HAYeHUs! (PYHKIMK Ha YUCIOBOM IPOMEXKYTKE, MepuoAndeckas GyHKIUsA, Nepuoi, YETHas U HEeYETHAS
GyHKIIUN; YMETh TPUMEHSTH 3TU TIOHSITHS MPU PEIICHUH 3a/1a4;

BIIAJICTh TIOHATHEM: CTETICHHAs! (PYHKITUS; CTPOUTH €€ TpaduK U yMETh MPUMEHSATh CBOWCTBA CTCTICHHOW (YHKIIUU TIPU
pellIeHnH 3aj1a4;

BIAJCTh TOHSATHUSMU: TMOKa3aTelbHas (DYHKIUS, HKCIIOHEHTA; CTPOUTh WX TpadUKu U yMETh MPUMEHATH CBOMCTBA
MOKa3aTeIbHON (DYHKIIMH MPY PEIICHUH 3a/1a4;

BIIAJICTh MOHATHEM: JIoTapudmudeckass GyHKIUsS; CTPOUTh €€ rpaduK U yMeTh MPUMEHSITh CBOWCTBA JIOTapU(PMUIECKON
(yHKUMHU NP PEILICHUH 3a]1ay;

BIAJCTh TIOHSATHEM: TPHUTOHOMETPUYECKHE (DYHKIIMU; CTPOUTh WX TpadUKd W YMETh IPHUMEHITh CBOMCTBA
TPUTOHOMETPHUECKUX (DYHKITUH TIpH PEIICHUH 3a71a4;



BJIAJICTh TIOHATHEM: OOpaTHas GyHKIINS; MPUMEHSTH 3TO TIOHITHE MPU PEIICHUH 33/1a4;
NPUMEHSTH P PELICHUU 3a]1a4 CBOMCTBA QYHKUUNA: YETHOCTD, MEPUOANYHOCTH, OTPAHUYEHHOCTD;
IPUMEHSTH TP PELICHUU 3a]1a4 MpeoOpa3oBaHus rpadukoB GyHKIUMT;
BJIAJETh MOHSITUSIMU: YUCIIOBBIE MOCIEAOBATEILHOCTH, apuPMETHUECKasi U TEOMETPUYECKas IPOTrPECCU;
MIPUMEHSTH TIPU PEIICHUH 3a/1a4 CBOMCTBA U MIPU3HAKU apU(PMETHUSCKON M T€OMETPUUECKOM MPOrpeccuid;
Oodyuarowjuiica noayyum 603MO}CHOCHb HAYUUMbCA
> 61a0emb NOHAMUEM: ACUMINMOMA, YMemb €20 NPUMEHAMb NPU peuleHuu 3a0ay;
> NpUMeHsmb Memoovl peueHus Npocmeuuux OupghepeHyuanrbHulx ypasHeHull nepeoo U 6mopo2o NopsioKoa.
> B noBceIHEeBHOI1 )KN3HU U MPHU U3yYeHUH PYTUX y4eOHBIX MPeAMETOB:
Ooyuarowuiica nayuumcs
» ompeneiaTh Mo TrpadMKaM W HCIIOJIB30BAaTh IS PEIICHHS NPHUKIATHBIX 3a/lad CBONCTBA PEAIBbHBIX IPOIECCOB U
3aBUCUMOCTEH (HAMOOMNBIIME W HAWMEHbBIINE 3HAYCHUS, MPOMEKYTKH BO3pacTaHUs W YOBIBaHHS, TPOMEKYTKU
3HAKOTIOCTOSIHCTBA, ACHUMIITOTBI, TOYKH Ieperunda, mepuox M T. 11.), WHTEPHPETUPOBATH CBOMCTBA B KOHTEKCTE
KOHKPETHOW MTPAKTUYECKON CUTYallNu;
» OmpenessTh o rpaduKaM MPOCTEHIIIE XapaKTePUCTUKH TIEPUOIUIECKUX TPOIIECCOB B OMOJIOTUH, IKOHOMHUKE, MY3bIKE,
PaarOCBSI3U U T. 1. (aMILTUTYAQ, IEPUOJ U T. 11.).
» DJieMeHThI MATEMATHYEeCKOI0 aHAJIN3a
Ooyuarowuiica nayyumcs
» Brnanets moHsTHeM: 0ECKOHEYHO YyOBIBAIOIIAsl TEOMETPUYECKasi MPOTPEeCcCHsi U YMETh MPUMEHATH €ro MPHU PEIICHUH
3ajady;
MPUMEHATH ISl PELIEHUS 3a/1a4 TEOPHIO MPEIEIIOB,;
BIAJCTh TOHATUAMH: OECKOHEYHO OOJIBIINE YHCIOBBIE TOCICIOBATEIPHOCTY M OECKOHEYHO Majbie YHCIIOBHIE
MOCJIEIOBATEILHOCTH; YMETh CPAaBHUBATH OECKOHEUHO OOJIBIINE U OECKOHEYHO MAJIbIC MTOCEI0BATEILHOCTH;
BJIAJICTh MOHITHSIMU: TIPOU3BOIHAS (PYHKITUU B TOUKE, MPOU3BOHAS (DYHKIINH;
BBIYHCIIATH MPOU3BOHBIC SJIEMEHTAPHBIX (PYHKIIUNA U UX KOMOMHAIIHIA;
UCCIIeN0BaTh (PYHKITMH HA MOHOTOHHOCTh U SKCTPEMYMBI;
CTPOUTH TpaPUKU U MPUMEHSTh UX K PEIICHUIO 33/1a4, B TOM YHCJIE C TTapaMeTpOM;
BJIQJICTh MOHSTHEM: KacaTelbHasl K TpaduKy PYHKIIUH; YMETh TPUMEHSTh €ro MpU PEIIeHUH 3a/1aY;
BJIQJICTh MOHSITUSAMU: IIEPBOOOPaA3Hasi, ONPEICIEHHBI UHTETPAI;
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npuMeHsITh Teopemy Hbrotona-JleliOHuIa u €€ cieacTBus sl pelieHus 3a/1ad4;

Odyuarowguiica noayuum 603MoOHCHOCHb HAYUUMbCA

>
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Cc80000HO 61a0emb CMAHOAPMHBIM ANNAPAMOM MAMEMAMUYECKO20 AHAIU3A OJisl BbIYUCTeHUS. NPOUBOOHBIX (YHKYUU
OOHOU NepemMeHHOLL,

C80000HO NPUMEHAMb annapam Mamemamuyecko20 aHaIu3a OJisl UCCAe008aHUsl DYHKYULL U NOCMPOeHUs 2paduKos, 8
MOM HUCTIe UCCTIe008AHUSL HA BLINYKIIOCHb,

onepuposams NOHAMUEM NepeooOPA3HOU OJisl peuleHUs 3a0ay;

0871a0emb OCHOBHLIMU c8edeHusMU 00 unmezpane Hotomona-Jletibnuya u eco npocmeuuux npuMeHeHusix,
onepuposams 8 CMaHOAPMHuIX CUMYAYUSIX NPOU3BOOHBIMU BbICUIUX NOPIAOKO8;

yMemsb NPUMEHAMb NPU PeUleHUU 3a0ay C80UCMBA HeNPEePbIBHbIX (DYHKYULL,

yMemb NpUMeHsmsb npu peuieHuu 3a0ay meopemul Betiepwmpacca,

yMemb  BbINOJHAMb  NPUOIUNCEHHDIE BLIMUCAEHUS (MemoObl peuleHuss YPAGHeHUU, BblYUCIeHUS ONPeOeleHHO20
uHmezpana),

YyMemb NPUMEHAMb NPUTIOHCEHUE NPOU3BOOHOU U ONPEeOeEHHO20 UHMe2pana K peuleHur 3a0ad eCmecmeo3HaHusl,
61ademsv NOHAMUAMU. 8MOPAs NPOU3BOOHAS, BLINYKIOCMb 2paguKka QYHKYuU, ymems ucciedo8ams QYHKYUw Ha
8bINYKIOCHb.

B noBcegHeBHOM KU3HU M NIPU U3YYECHHH APYTUX YYEOHBIX MPEAMETOB:
Ooyuarowuiica nayuumcs
» pemiath TNPHUKIATHBIE 3aJaud M3 OHOJOTHH, (PU3MKH, XUMHUHU, DKOHOMHKH W JPYT'HX MPEIMETOB, CBA3aHHBIE C

HCCIICJOBAHNCM XAPAKTCPUCTHUK IIPOLCCCOB, MHTCPIPETUPOBATH ITOJIYUCHHBIC PC3YJIbTATHI.

KoMOMHATOPHKA, BEPOSATHOCTh M CTATHCTHKA M JIOTMKA U Teopus rpacdosB

Ooyuarowuiica nayuumcs

>

>
>
>

OnepupoBaTh OCHOBHBIMHM OINMCATEIbHBIMU XapPAKTEPUCTUKAMU YHCIOBOTO Ha0Opa; MOHATUAMHU: TEHEpasibHas
COBOKYITHOCTb U BBIOOPKA;

ONEPUPOBATh MOHATHUAMU: YACTOTa U BEPOSITHOCTH COOBITHS, CyMMa M TPO HU3BEJIECHUE BEPOATHOCTEW; BBIYUCIATH
BEPOATHOCTH COOBITHI Ha OCHOBE IOJICYETA YK CIIA UCXO/I0B;

BJIa/I€Th OCHOBHBIMU MOHATHSAMU KOMOMHATOPUKU U YMETh IPUMEHATH UX NIPU PELICHUH 3a]1a4;

UMETH MPEACTABICHUE 00 OCHOBaX TEOPUU BEPOSTHOCTEH;



UMETh TIPEJICTABIICHUE O JUCKPETHBIX W HEMPEPBHIBHBIX CIyYalHBIX BEIMYMHAX U PACHPENEIICHUSX, O HE3aBUCUMOCTHU
CITy4aiiHbIX BEJTMYUH;
UMETh MPEACTABICHNE O MATEMATHYECKOM OXKUIAHUH U JUCTIEPCUU CITyYalHBIX BETHYNH;
UMETh MPEACTABICHNUE O COBMECTHBIX PACTIPEICIICHUSAX CTyJYaiHBIX BETHMYNH;
MOHUMATh CYTh 3aKOHA OOJBIINX YUCET U BRIOOPOYHOTO METO/1a U3MEPEHHS BEPOSTHOCTEH;
UMETH MPEACTABICHNE O HOPMAJIHHOM paclpeelieHUH U MIPUMepax HOPMAIBLHO PaCIpeeIEHHBIX CITyYaifHbIX BEITUYHH;
UMETh TIPEICTABICHUE O KOPPEISAIINN CITy4alHbIX BEJTNYNH;
Oobyuarowuiica noayuum 603MoONCHOCHb HAYUUMbCA
> umemv npedcmasgierue 0 YeHMpAaIbHOU NpedebHOl meopeme;
» umems npeocmaeienue 0 8bl00pPOUHOM KOIPPuyuenme Koppersyuu u TUHEUHOU pecpeccuu;
» umemv npeocmasgieHue 0 CMAmUCmMu4eckKux Uunomesax u nposepke CMAmucCmuyecKol Uunomessl, 0 CMAMUCMuKe
Kpumepusl u e€ yposHe 3HAYUMOCMU,
» umems npeocmasienue 0 CeA3U IMNUPULECKUX U MeOPemUecKux pacnpeoeneHull,;
» umemv npeocmasiieHue 0 KOOUpOoBanuu, 08OUYHOU 3aNUCU, OBOUYHOM Oepese;
» 671a0emb OCHOBHbIMU NOHAMUSAMU meopuu epaghos (epag, eepuiuna, pebpo, cmenenv eepuluibl, Nymo 6 epaghe) u ymemsn
NPUMEHAMb UX NPU PeUUeHUU 3a0at,
» umemv npedcmasieHue 0 0epesvbsx U ymems NPUMEeHAmMb €20 Npu peueHul 3a0ay,
> gnadems NOHAMUEM. C8A3ZHOCTb, YMeMb NPUMEHAMb KOMIOHEHMbl C8A3HOCMU NPU PeUuleHUU 3a0ay;
» ymemu ocyujecmeiisims nymu no péopam, o6xoovl péoep u eepuiut epagha;
» umemsv npeocmasieHue 00 dunepogom u I amuromorHosom nymu, umemsv npeocmasgienue 0 MmpyOHOCMU 3a0ayu
Haxoocoenuss I amunbmonosa nymu;,
» 81a0emb NOHAMUAMU: KOHEUHble CYUEMHble MHONCeCMBA,; CUEMHble MHONCeCMB8ad,; YMemb NPUMEHAMb UX NPU peueHuu
3a0auy;
» yMemyb NpUMeHsIimb Memoo MamemMamuieckoli UHOYKYuu,
» ymemyb npumensimo npuHyun Jupuxie npu pewenuu 3a0ay.
B noBceHeBHOM KM3HU M NPH U3yYE€HHHU APYTHUX NMPEIMETOB:
Ooyuarowuiica nayyumcs
» BBIUUCIISITh WU OIIEHUBATH BEPOSTHOCTU COOBITHIA B pEasIbHOM KU3HU;
» BBIOMpATh METO/bI MOAXO/SIIEr0 MPEICTaBICHHS U 00paOOTKU JaHHBIX.

YVVVYV VY



TexcToBbIE 32124
Ooyuarwowuiica nayyumcs
Pemmath pa3Hbie 3a/1a4¥ MOBHIIICHHON TPYTHOCTH;
aHAJIM3UPOBATh YCIOBUE 33]]a41, BEIOUPATh ONTUMAIIBHBIN METO/I PEIICHUS 3a]]a41, PACCMaTPUBAs pa3InIHbIC METO/IBI;
CTPOUTH MOJCIb PEIICHUS 3aa49H, POBOIUTH JI0KA3aTEeIbHBIC PACCY)KICHHUS MIPH PEIICHUH 3a]1a4H;
pemaTth 3aga4n, TpeOyrolue nepedopa BapuaHToOB, MPOBEPKHU YCIOBHIA, BEIOOpA ONTUMAILHOTO PE3yJIbTaTa;
aHAIIM3UPOBATh M MHTEPIPETUPOBATH MOJTYYCHHBIE PEIICHUS B KOHTEKCTE YCIIOBHUS 3aJladM, BHIOMPATH PEIICHUs, HE
MIPOTUBOPEYAIINE KOHTEKCTY;
MIEPEBOIUTH TIPU PEIICHUU 3a7a9u WHOOPMAIUIO U3 OJHON (OPMBI 3alMCH B APYTYIO, UCIOJIBb3YS MIPU HEOOXOIUMOCTH
CXEMBbl, TaOJUIIbI, TpaduKH, TUATPAMMBI.
B noBceHeBHOM KM3HU M NIPH U3yYE€HHHU APYTHUX NMPEAMETOB:
peraTh MpakTHYEeCKUE 3aJa4H U 33/1a41 U3 JIPYTUX MPEIMETOB.
HcTopus M _MeTobl _MATEMATHKH
Ooyuarowuiica nayyumcs
» lmeTh npeacTaBieHne O BKIIAJIE BHIIAIONINXCS MATEMATHKOB B PA3BUTHE HAYKH;
» TIOHUMAaTh POJIb MaTEMaTUKHU B pa3BuTUM Poccuu;
» UCTIOJb30BaTh OCHOBHBIE METO/IBI IOKA3aTEIbCTBA, TPOBOAUTH JOKA3aTEIHCTBO U BBIOIHITH OMIPOBEPIKECHNUE;
» TIPUMEHSATH OCHOBHBIE METO/IbI PEIICHHSI MATEMaTHIECKUX 33]1a4;
» Ha OCHOBE MAaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B MPHPOJIC XapaKTepPU30BaTh KPacOTy U COBEPIIECHCTBO OKPYKAIOIIETO
MUpPa U IPOU3BEICHNH UCKYCCTBA,
» MPUMEHSATh TPOCTEHIIINE TMPOTPAMMHBIE CPEICTBA M O3JIEKTPOHHO-KOMMYHHUKAITMOHHBIC CHUCTEMBI TPU pEHICHUU
MaTEMaTUYECKUX 3a]1a4;
» TIOJIb30BAThCSA TMPUKIATHBIME TPOrpaMMaMd W MPOTPAMMaMH CHMBOJIBHBIX ~ BBIYHCICHUW I WCCICAOBAHUS
MAaTEMaTHYCCKUX OOBEKTOB;
Obyuarowuiica noayuum 603MoOHCHOCHb HAYUUMbCA
» NpUMeHAmb MamemMamuyecKue 3HaHUus K UCCIe008AHUI0 OKPYICAIOuie20 Mupa (Mooeruposanue Quzuieckux npoyeccos,
3a0ayu SKOHOMUKU).

VV YV VVVVY




IInanupyembie pe3y/ibTaThl Kypca ajare0pbl 1 HaYaJ I MaTeMaTH4YecKoro anaausa B 10 kiacce

Ooyuarowuiica nayuumcs:

YV VV VVV
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<
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OIUCHIBATh MHOXECTBO JEHCTBUTENBHBIX YHCEI;

HAXOJUTh JECATUYHbIC MPHUOIIKEHUSI HUPPAlMOHAIBHBIX YHCEN,;

CpPaBHUBAaTh U YIOPAJOYMBATH JACUCTBUTENIbHBIE 4YHCIA; (HOPMYIUPOBATH OINpENeieHHEe OECKOHEYHO YObIBaroIIen
reOMETPUYECKON MPOTPECCUu;

dopmMynupoBaTh OMpeeeHue apu(pMeTHdecKoro KOpHs;

dbopMynupoBaTh CBOWCTBA KOpHEW m-Oi CTeNeHW; (QOPMYIHpPOBATh OMNPEICIICHUE CTENEeHH C PalUuOHAIBHBIM
noKa3aTeseM, JIeUCTBUTENBHBIM TOKa3aTeleM;

IPUMEHSTh CBOWCTBA CTETEHU ISl TPeoOpa30BaHusl BRIPAKEHUN M BEIYMCIICHUH 6a30BOT0 YPOBHSI CII0KHOCTH.

lmrouquﬁc;z nojiyuum 603MONHCHOCMb HAYUUMbCA.

UCNONIL308AMb 8 NUCBMEHHOU MamemMamuieckol peyu o0003Ha4eHus u epaguueckue U300paN*CeHusi YUCL08bIX
MHOJICECME, MEOPEeMUKO-MHONCECMBEHHYIO CUMEOTUKY,

8bLIYUCTIAMb CYMMY DECKOHEUHO YOblealouell 2eoMempuieckoll npocpeccuul;

uccne0o08ams C80UCMEA KOPHA N-OU CMeneHu, Npo8oos YUCI08ble IKCNEPUMEHMbBI C UCHONb308AHUEM KATLKYIAMOpA,
KoMnvromepa,

BLIYUCTIAMb MOYHbIe U NPUOTUNCEHHble 3HAYEHUs KOpHel, Nnpu  HeoOXO0OUMOCMU UCHONb3YS, KATbKVIAMOPp,
KOMNbIOMEPHbLE NPOCPAMMbL,

NPUMEHAMb  CBOUCMEA CMENeHU ¢ PAYUOHANbHLIM U  OelUCmeUmenbHblM Nnokasamenem Oisi  npeoopazoeanus
BLIPAIICEHUN U BLIYUCTIEHUN NOBLIUUEHHO20 YPOBHS CIONCHOCTIU.

CrenenHasi QyHKUIust
Ooyuarwwuiica nayuumcsa:

>
>
>

BBIUMCIISITh 3HAUEHUS CTENIEHHBIX (DYHKIUH, 3a1aHHBIX (hOpMYyJIaMu;
COCTAaBJIATh TaOJIMIIbl 3HAUEHUN CTENIEHHBIX (DYHKIIHMI; CTPOUTh MO TOYKaM rpauKu CTEIIEHHbBIX (DYHKIIMIA;
OINMCHIBATh CBOMCTBA CTENEHHOW (DYHKIIMM HA OCHOBAHHUHU €€ IpapruecKoro npeacTaBlICHuUs.

06yttamu4uﬁc;l nojiyauum 603MOMNCHOCMb HAYUUMDBCA:

>
>

MOOenUposams peanbHvle 3a8UCUMOCTU C NOMOWBIO YOPMYT U 2PAPUKOE CIMENEeHHbIX (DYHKYULL
UHMEPNPEemuUpos8ams 2paguKk peanrbHbix 3A8UCUMOCHEN;



YV VVVVVVYV Y

UCNONIL3068AMb  KOMNbIOMEPHbIE NPOSPAMMbL Ol UCCAO08AHUSL  NONONCEHUsT HA KOOPOUHAMHOU  NIOCKOCMU
epaguxkos cmeneHHvIX QYHKYUL 8 3a8UCUMOCIIU OM 3HAYEeHULl KOADduyuenmos, 8xoo0auux 8 opmyny;
pacno3Hasams 8Udbl CMENeHHbIX QYHKYUIL,

cmpoums Oonee Cl0HCHbIE 2PAPUKU HA OCHOBE epadUKO8 CMEeneHHbIX QYHKYULL

ONUCHIBAMb UX CBOUCMEA,

NPUMEHAMb NOHAMUE PABHOCUNLHOCMU O PeUleHUsl YPAGHEHUUl U HEPABEHCME,

peuams UppayuoHaibHule YPAGHEeHUs U UPPAYUOHATIbHbIE HEePABEeHCMEA;

NPUMEHAMb MemOoO UHMEPBAN08 Ol PeUuleHUs: UPPAYUOHATIbHLIX HePABEHCMS,

UCNONb308aMb  PYHKYUOHANbHO-2paghuyecKue npeocmasieHusi Ol peuleHus U UCCIe008aHUs UPPAYUOHATbHBIX
VPasHeHuUll, HepaseHcms, CUCmem YPaGHeHUll U HepageHCms,

UCNOIBL308AMb 20MOBblEe KOMNLIOMEPHbLE NPOSPAMMbL Ol NOUCKA NYMU PeuleHUs: U UITIOCMPAYUU peuleHus YPagHeHuUll
U HepageHcms.

IHokazaTenbHass PyHKIUA
Ooyuarowuiica nayuumca:

A\

>
>
>

BBIYHCIISATH 3HAYCHUS TTOKA3aTeIbHBIX (DYHKIHMA, 3aJaHHBIX (HOPMYIIaMH;

COCTaBJISATh TAOJIMIIBI 3HAYEHUH MOKA3aTEeNbHBIX (DYHKIMIA, CTPOUTH MO TOYKaM rpaduku MOKa3zaTelIbHBIX (PYHKIIHU;
OMKCHIBATh CBOMCTBA MOKa3aTeabHOW (DYHKIMHU HA OCHOBAHUU €€ TpadUyeCcKOro Mpe/CTaBICHUS;

pelaTh IOKa3aTeNlbHbIE YPABHEHUS U CUCTEMbI YPABHEHHM 0230BOT0 YPOBHS CIOXKHOCTH;

penaTh noka3aTelibHbIe HEPaBEHCTBA 0a30BOI0 YPOBHS CIOKHOCTH.

Odyuarowguiica noay4um 603MOHCHOCHLL HAYUUMbCA:

>

VVVY 'V

MOOeUPO8aAMb Pedibhble 3A6UCUMOCTIU C NOMOWLIO OPMYIL U ePAPUKO8, UHMEPNPEMUPOBAMb cPAPUKU  DeabHbIX
3a8ucumocmell,

UCNONIL308AMb KOMNBIOMEPHbBIE NPOSPAMMbL OJIs UCCTe008AHUSL NOJIOHNCEHUS HA KOOPOUHAMHOU NJIOCKOCMU 2PAPUKO8
NOKA3ameNbHbIX QYHKYUL 6 3a8UCUMOCMU OM 3HAYEHUU KOIPOUYUEHMO8, 8X00AUWUX 8 hOPMYTLY;

PACno3HAaA8amMsb 8UObL NOKA3AMENbHBIX (YHKYUL,

cmpoums OoJee ClONCHbIE ePAduUKU HA OCHO8Ee 2paAdUK08 NOKAZAMENbHLIX (DYVHKYUL,

ONUCHLIBAMb UX CEOLUCMEA,
peulams NoKazameibHvle YPAGHEHUs, CUCMeMbl YPAGHEeHULl U NOKA3ameibHble HepaBeHCmB8d NOBbIULEHHO20 YPOBHS
CHLONCHOCMU, NPUMEHSMb MEMOO UHMEPBANIO8 OJisl PeuleHuss NOKA3AMeNbHbIX HePaABEeHCME;



> KOHCmpyupoeamao IK6UBAIEHNIHblE peueessvle 6bICKA3bl6AHUA c UCno1b306aHUEM aﬂee6pauqecmzo u

ceomempudecKoco A3blKoe6,

> UCNOJIb306aMb ¢yHK14MOHCZJZbHO—ZpCl¢MLl€CKM€ npedcmaeﬂeﬂuﬂ ot pewernus u UCCTIeO0B8AHUSL  NOKA3AMEIbHBIX

VpageHeHuu, HepageHcme, CUcCmemM YpasHeHUl U HepaseHcms;

» UCNONb3068aMb 20MOBbLE KomnsiomepHbvle npocpammbl 0151 NOUcCKa nymu peuwlernus u uurrocmpayuu peuterusl

VPABHEeHUU U HEPABEHCM.

Jlorapupmuyeckas pyHkuus
Ooyuarwwuiica nayyumces:

>
>
>

>
>

dbopmynpoBaTh ornpeseneHue Jorapudma, cBoicTBa jgorapupma;

BBIUMCIISATh 3HAYEHUS JIorapu(PMUUecKuX (PYHKIMH, 3aJaHHBIX (OpMyTIaMu;

COCTaBJIATh TAOMUIBl 3HAUCHUN Jorapumuyueckux GYHKIHM;, CTPOUTh HO TOYKaM Tpaduku JorapuMUIECcKUX
(GyHKLHMI; OMUCHIBATH CBOMCTBA JorapupMHUUECKON (GYHKIMN HA OCHOBAaHHUHU €€ TpaduyecKoro mnpeicTaBIeHHs;
pemaTh JorapupMuyeckre ypaBHEHUSI U CUCTEMbl YpaBHEHUI 6a30BOr0 ypOBHS CJI0KHOCTH;

pemaTh JorapumMuyeckre HepaBeHCTBa 6a30BOT0 YPOBHS CIIOKHOCTH.

Oobyuarowuiica noayuum 603MOHCHOCHb HAYYUMBCA:

VVVVY VVYV

>

MOOenUposamy peaivbhbie 3a8UCUMOCTNU C NOMOWBIO POPMYIL U epAPUKOS;

UHmMeEpPNPemupo8ams 2paguKu  peanrbHuIX 3a8UCUMOCTEN;

UCNONIL308AMb KOMNbIOMEPHbIE NPOSPAMMbL OJisl UCCIe008AHUSL NOJONHCEHUSL HA KOOPOUHAMHOU NIOCKOCMU 2PahuKos
Jocapugpmudeckux GYHKYUll 8 3a8UCUMOCIU OM 3HAYEHUU KOIDDUYUEHMO8, 6X00UUX 8 POPMYILY;

PACno3Hasams 8UObL 102APUDPMUYECKUX DYHKYULL,

cmpoums OoJiee CNLodHCHbIE 2PpauKU HA OCHOB8e 2PpAPUKO8 102aPUDPMULECKUX DYHKYULL

ONUCHIBAMb UX CBOUCMEA,

NPUMEHAMb Memo0 UHMEPBANo8 OISl peUeHUs] 102apUPMUUECKUX HEPABEHCME,

KOHCMPYUpOBAamyb IKEUBATICHMHbIE PEeUeBble 8bICKA3bIBAHUS C UCNOIb30BAHUEM al2eOpaAUiecKo20 U 2e0MempuiecKo2o
AZLIKOG,  UCNONBb306aMb  (DYHKYUOHANbHO-  2paguyeckue npeocmasienus Ol peuleHus U UCCIe008aHUs.
Jl02apu@muyecKux ypasHeHutl, HepageHcmes, CUCmeM YPAGHEeHUU U HepaBeHCms;

UCNONIb306AMb  20MOBblIE  KOMNbLIOMEPHbIE NPOSPAMMbL Ol NOUCKA NYMU peuleHus U WIIIOCMpayuy peuleHus
YPasHeHUll U HepaseHCMms.

Tpuronomerpuuyeckue (popmy.Jibl
Ooyuarwowuiica nayyumes:



» (GopmyrpoBaTh ONpeAciiCHUEe W WILTIOCTPUPOBATH MOHATHE CHHYCA, KOCHHYCA, TAHIeHCA W KOTaHTeHCAa HA ¢IMHUIHOM
OKPY>KHOCTH;

» OOBSACHATh W WILIIOCTPUPOBATH Ha €IWHUYHON OKPYKHOCTH 3HAKUW TPUTOHOMETPHUYECKHUX (PYHKIIHIA,

» (GopMmynHpoBaTh U Pa3bICHITH OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO;

» BBIYHCIATH 3HAYCHUS TPUTOHOMETPUYECKOW (YHKIMHU YIJIa 1O OJHOW W3 €ro 3aJaHHbIX TPUTOHOMETPHYECKUX
byHKIMIA.

Oobyuarowuiica noayuum 603MONCHOCHIL HAYYUMBCA:

> 8b1600UMb YOPMYIbL CLONCEHUS, BbIBOOUMb DOPMYIbL NPUBCOCHUS,

» 6b1600UMb POPMYIbL 0BOUHO20 U NOJOBUHHOZO Y2l08, 8bIBOOUMb (POPMYIbL CYMMbL U PASHOCHU CUHYCO8, CYMMbL U
PA3HOCMU KOCUHYCO8;

> NpuMeHsmb mpucoHomempuyeckue Gopmynvt 0is NPeodpaz08aHus MPUOHOMEMPUYECKUX BbIPAICEHUIL.
TpuroHomerpnuyeckue ypaBHeHUs!

Ooyuarowuiica Hayuumca:
» TIPOBOJAMTH JIOKA3aTEILHOE PACCY)KJICHHUE O KOPHSX MPOCTEUIITNX TPUTOHOMETPUUYECKUX yYpPAaBHCHUI;
» pemiath TPUTOHOMETPUYECKHE YpaBHEHHsI 0a30BOTO YPOBHS CIOKHOCTH.

Oodyuarowuiica noyuum 603MOMCHOCHb HAYUUMbCA:

» pewams npocmetiwiue mpueoHOMempuiecKue HepageHcmad;

> npumeHsimv mpueoHomempuieckue Gopmynsvl 0Jisi peuleHUus mpueoHOMempuUyecKux ypasHeHull,

> UCNONIB308AMb PA3IUYHBLE MEMOObL O/l peUuleHUs MPUSOHOMEMPUUECKUX YPAGHEHUT,

» KOHCMpYupo8amv dK6UBAJIeHMHble pedesble 8blCKA3bIBAHUS C UCNOb308AHUEM AN2eOPAUYECKO20 U 2eOMEMPULECKO20
A3bIKOB,  UCHONB308AMb  (DYHKYUOHANbHO-2paAduuecKkue  npedcmaesieHus Ol peuleHuss U UCCLe008aHUs.
MPUSOHOMEMPUUECKUX VPAGHEHULL, CUCTEM YDABHEeHUl,

» UCNONIb308aMb 20MOBble KOMNbIOMEPHble NPOSPAMMbL Ol NOUCKA NYMU peuleHus U UIIOCMPayuu  peuleHus
VPaeHeHUll U HepaAGeHCMmS.

Ilnanupyemble pe3yJibTaThl Kypca ajiredpbl 1 HAYaJI MaTeMaTH4yeckoro aHaausa B 11 kiacce
Tpuronomerpuuyeckue (pyHKIUN
Ooyuarowuiica nayuumca:
» BBIYHCIIATH 3HAYCHHUS TPUTOHOMETPUYICCKUX (DYHKIUH, 3aaHHBIX (HOpMYJIaMHu;
» COCTaBJIATH TAOJIMIIBI 3HAYEHUH TPUTOHOMETPUYCCKHUX (DYHKITUH;



» CTPOUTH IO TOYKaM TpadUKh TPUTOHOMETPUUCCKHUX (DYHKIIMH; OMUCHIBATH CBOWCTBA TPUTOHOMETPHUYECKUX (HYHKITUH

HA OCHOBaHUU UX TrpaduyecKOro NpecTaBICHUs.
Ooyuarwuiica noayuum 603MOHCHOCHIb HAYUUMbCA:

» M0O0enuposamsv peanibHvle 3a8UCUMOCU C NOMOUBIO HOPMYIL U epAPUKO8;

» UHmMepnpemuposams 2paguxu peaibHbiX 3a6UCUMOCHEl;

» UCNOIb308AMb KOMNBLIOMEPHBIE NPOSPAMMbL OJIsL UCCIE008AHUSL NONONCEHUSL HA KOOPOUHAMHOU NJIOCKOCU 2PAPUKO8
MPUSOHOMEMPUUECKUX PYHKYUL 8 3A8UCUMOCTIU OM 3HAYEHULl KOIPPuyuenmos, 6xoosauux 6 Gopmyny;

» pacnosHasams UO0bl MPUOHOMEMPUUECKUX YHKYULL

» cmpoumb 0OoJee ClodCHble 2PadUKU HA OCHO8E 2PADUKO8 MPULOHOMEMPULECKUX QYHKYULL, ONUCLIBAMb UX CEOUCMEA.
IIpousBoaHasi U €€ reoMeTPUYECKUI CMBICJ

Ooyuarwwuiica nayyumces:
» (QopmynupoBaTh onpeaeNeHIe TPOU3BOAHON (PYHKIINY;
» WCHOJIb30BATh ONPEICICHUE MTPOU3BOIHON ISl HAXOXKICHUS MPOU3BOJIHON TMPOCTEHIINX (DYHKIIHIA;
» BBIYHCIAITH YIIIOBOW KOO (GUIIMEHT KacaTelbHOM;
» TOHHUMAaTh, B YEM 3aKITFOUACTCS T€OMETPUYCCKHIA CMBICIT TIPOU3BOIHOM.
Oobyuarowuiica noayuum 603MOHCHOCHb HAYUUMbCA!
> 8b18600UMb (POPMYIbL NPOUZBOOHBIX INEMEHMAPHBIX DYHKYUL, CLONCHOU YHKYUU U 0OpAMHOU QYHKYUL,
» UCNoIb308amb Npasuia ou@d@epenyuposanus QyHKyuiL,
» HAXo0umv MEHOBEHHYI0 CKOPOCMb OBUMNCEHUS. MOYKU, UCHOIb308AMb 2eOMEMPUYECKUL CMBIC NPOU3BOOHOU 0.1k
8616004 YPABHEHUS KACAMENbHOU,

> UCNONb308aMb NONYYUEHHbIE 3HAHUS OJisl ONUCAHUA U AHATIU3A PeANbHbIX 3A8UCUMOCTIE.
IIpyMeHeHue NPOU3BOAHOM K UCCIEA0BAHUIO QYHKIMH

Ooyuarowguiica nayuumca:
» HaxOJIUTh MPOMEXKYTKH MOHOTOHHOCTH (DYHKIIMH 1O 3HAKy MPOHM3BOIHOW (DYHKIIMHU, ONMPEENATh 3HAK MPOU3BOIHOMN
GYHKIIMM Ha TIPOMEXYTKaX MOHOTOHHOCTH;
» OIpeAcNATh MOHATHS TOYEK MHHHUMYMa W MakKCMMyMa (YHKIIUH; HaXOAWTh TOYKH SKCTpeMyMa (QyHKITUH;
» C TIOMOIIBIO MPOW3BOJHON HCCIEN0BATh (DYHKIIUIO U CTPOUTH ICKHU3 rpaduka TaHHOW (PYHKIINU;
» HaxOJIuTh HauOOJbIlIee M HAUMEHbIIIeE 3HAUCHNE (QYHKIIMH HA OTPE3KE;
» HaxOJIuTh HauOoOJbIlIee W HaWMEHBIIeE 3HaUCHHE (DYHKIIMN Ha WHTEpBaJe.
Ooyuarwuiica noayuum 603MOHCHOCHIb:



HO3HAKOMUmMbCL ¢ meopemou Jlacpandixca, 00Kazvieamv ¢ €€ NoMowblo meopemy O OOCHMAMOYHOM YCI08UU
so3pacmanus QyHKkyuu, usyyums meopemy DPepma,

U3 YUMb, O0KA3AMb U NPUMEHAMb OJisl peuleHus 3a0ay meopemy 0 OOCHMAMOYHOM YCIOBUU IKCMPEMYMA QYHKYUU,
uccne008amsv U Cmpoums epapux npou3soOHoU QYHKYUU,

no 2pagpuKy npouzeoo0Hol onpeodeisims UHMePB8aibl MOHOMOHHOCMU, MOYKU IKCMPEMYMA YHKYUU,

cmpoums  2paghux, npoeoos NOIHOE UCCe008aAHUe DYHKYUU,

» pewams uzuueckue, ceomempuyeckue, areedopauyeckue 3a0a4u Ha ONMUMUSAYUIO,

» MOOenuposams pedanbHble CUmMyayuu, Uccie008ams  NOCMPOEHHble MOOeIU, UHMEPRpemuposams NoLyYeHHbLU

pe3yrbmam.
HNuTerpan

Ooyuarwwuiica nayuumces:
» JIOKa3bIBaTh, YTO JaHHAsl (PYHKLUS SIBISETCS IEPBOOOPA3HOM Ui APYTor NaHHON (PYHKIUY;
» HaXoauTh It (DYHKIMK TIEpBOOOpa3Hyto, rpaduk KOTOPOI MPOXOAUT Yepe3 TOUKY C 3alaHHBIMU KOOPAUHATAMU;
» 3HATh U YMETh MCIIOJIb30BATh IPABUIIA HAXOXKICHHS IEPBOOOPA3HBIX.
Obyuarowguiica nOyYUm 603MONHCHOCHb HAYYUMIBLCA:
» 6v1600ums  gopmyny Houromona-Jletionuya, 6viuuciame niowjaos KpUOIUHEUHOU mpaneyuu, peuwams 3a0ayu
@usuyecKoll HanpasIeHHOCMU,
» MOOenuposamsv peanbHvle CUMyayul, Uccile008ams HOCMPOeHHble MoOenu, UHMEPnPemupo8ams noayYeHHbL

pe3yroman.
Ooyuarowguiica nayuumca:
» NPUMCHATh MPABWIO TIPOM3BEACHHUS JUIsI PEIICHUS 3aJa4 Ha HaXOXKJIECHHUE 4YHCiIa OOBEKTOB, BapHaHTOB HITU
KOMOMHAIIMH; pemaTh IpoCTeNIIne KOMOMHATOPHBIE 3a1a4H, YPAaBHEHUSI OTHOCUTEIIBHO 7, COIEPIKAILNE BbIPAKEHUSI

vV VWV VYV

n n
suna fn, A'm, C'm.
Ooyuarowuiica noayuyum 603MOMHCHOCHL HAYUUMbCA:

» NpumMeHsms CE0UCmed pameujeHull, Co4emanutl, nepecmano8ox, pasiodxicenus bunoma Hotomona.
DJleMeHTbI TEOPUH BEePOSTHOCTEM
Ooyuarowguiica nayuumcs:

» pemiath 33Ja4d Ha HaXOXKJIEHHUE BEPOSITHOCTEH COOBITHI, B TOM YHCJIE C MPUMEHEHHEM KOMOWHATOPHKHU;

» TPHUBOAUTH MPHUMEPHI MPOTHBOIMOIOXKHBIX COOBITHIA.
Ooyuarowuiica noayyum 603MONCHOCHIb HAYYUMbCA:



> peuianto 3a0a4u Ha npumeHeHue npedcmaeﬂeﬂuﬂ o eeomempuueacoﬁ eeposimHocmu,

>

BbIUUCTIAIMb  6EPOAMHOCNb CYMMDbl Oeyx npou3B0JIbHbIX co6b1mud, deyx HECOBMECMHbIX co5b1muu";

> peuanio 3a0a4u HA 8bIYUCTICHUE eeposimHocmu I’lpOM38€0€HM}Z He3a6UCUMbLX CO6bll’l’lUIxZ'

>
>

npedcmaeﬂﬂmb npoyeccovl U AGJNEHUA, umerowue 6€pO}ZI’}1HOCWZHblL7 xapakmep,
HAX00UmMb U OYyeHueambvb 6€POAMHOCMb HACMYNJIEHUA cobvimuil 6 npocmeﬁmux npakmu4decKkux cumyayusx.

Crartucruka
Ooyuarowuiica nayuumcsa:

>
>

>

BBIUUCIIATH YAaCTOTY CIy4ailHOTO COOBITHS;

OPUBOAUTH MPHUMEPHl YUCIOBBIX JAHHBIX, HAaXOAWUTh CpEIHEE, pa3Max, MOAY, AUCIEPCHUI0 YHUCIOBBIX IepeOOpOB;
ONPENENATh IOHATHE CIIyYaWHOM BEJIWYMHBI, MPEICTABILATh PACHPEACICHUE 3HAYCHUM JIUCKPETHOM CIIy4auHOU
BEJIMUMHBI B BUJE YACTOTHOM TaOJUIIbI, MOJUTOHA YacTOT (OTHOCUTEIBHBIX YacTOT);

NPEICTaBIATh paclpeieicHUe 3HAU€HUN HENpepbIBHOM CllydyallHOW BENUYMHBI B BHUAE YAaCTOTHOM TaOIUIbl U
TUCTOTPAMMBI.

Odyuarowuiica noayyum 603MONCHOCHb HAYYUMBCA:

VVVVYVYYVYVYVY

Haxooums U OYeHUBamb OCHOBHbIE XAPAKMEPUCUKU CIYYAUHBIX GEIUYUH,

UCCc1e008amy CIyyaliHvle BeIUYUHbL NO UX PACNPeOeleHUIo;

onpeoensims NOHAMUE 2eHEePANbHOL COBOKYNHOCMU U 8bIOOPKU;

npUBOOUMb NPUMEPLL PENPEICHMAMUBHBIX 8bIOOPOK 3HAYEHUU CIYYAUHOU BeIUYUHDL,

Haxoo0ums YeHmpaibHvle MmeHOeHYUU Y4eOHbIX blOOPOK;

onpeoensims, KaKas U3 YeHmpaibHblX meHOeHYUll HauIy4umum oopazom xapakmepuszyem CcOBOKYHHOCHb,

onpeoensims NOHAMUE MAMEMAMULECKO20 OHCUOAHUS,

BLIYUCTIAIMb 3HAUEHUE MAMEMAMUYECKO20 OHCUOAHUS CTIYHAUHOU BEIUYUHBL C KOHEYHbIM YUCIOM 3HAYEHULL
onpeoensimb OCHOBHbIE Mepbl pazdpoca 3HAYEHUU CAYYAUHOU BEIUYUHbL. pA3MAX, OMKIOHEeHUe Om CpeoHe20 U
oucnepcuio; Haxooums Mmepvl pazopoca CAy4atHOU 8eIUYUHbL C HEOOIbUUM YUCTIOM €€ 3HAYEHUII.



3.Conep:xanue kypca «Auareopa» 10-11 kuaaccol

10 k1acc
Ne OcHoBHoOe coepkaHHe 10 TeMaM Kox-Bo XapakTepucTHKAa OCHOBHBIX BH/I0B J1eSITeIbHOCTH 00y4YaroLerocs
n/n 4acoB (Ha ypoBHe y4eOHBIX JeilcTBHIi)
1 I'nasa I. Aaredpa 7—9 kiaccoB (IOBTOpeHUe) 11 Ctpouth OTpHIIaHUE TMPEIIOKEHHOTO BbICKa3bIBaHMUs. Haxonutb MHOXECTBO
MmuoxectBa. Jloruka WCTUHHOCTH TPENJIOKEHUsT ¢ mnepeMeHHo. [loHumare cMmbIc — 3amuce,
MCTOJB3YIOUINX KBAaHTOPHI OOLIHOCTH M CyliecTBOBaHMA. OmpoBeprarh JIOKHOE
yTBEpKACHHE, sI KOHTprpumep. Mcmonb30oBaTh TEPMUHBI «HEOOXOOUMO» U
«gocTatouHo». opMynupoBaTh TEOpEMy, OOpPaTHYIO TaHHOH, IPOTUBOIIOIOKHYIO
JTAHHOM; TeopeMy, MPOTHUBOIIOIOXKHYIO 00paTHOi. [loHnMaTh, B 4éM COCTOHT CYTh
JI0Ka3aTeJIbCTBA METOJIOM OT IPOTHUBHOIO
2 | I'nasa II. letuMocTb yucesa 10 IIpuMeHATH CBOMCTBA CyMMBI, Pa3HOCTH U INPOU3BEACHUS YUCEN IIPU PEIICHUHU
[lonsstne  memumoctu.  Jlenumoctb  CyMMBl U 3anad. HaxoauTh ocTaTKy OT JeNieHus pa3IMYHbIX YUCIOBBIX BHIpAKEHUH (B
npousBeneHus. Jlenenme ¢ ocrarkoM. [IpusHaku YaCTHOCTH, CTEINIEHEW) HA HaTypalbHble yucia. Jloka3biBaTh CBOMCTBA IETUMOCTH
nenuMoctu. CpaBHeHus. PelieHue ypaBHEHUN B IIEJBIX Ha 3 u Ha 9. [leMOHCTpUpPOBATH MPUMEHEHNE MPU3HAKOB U CBOWCTB
quclax. JIENMMOCTH TIpu perieHnn 3anad. OOBICHATH CMBICT TOHSITHSI «CPaBHEHUE» H
TEOpUM CpaBHEHUU. [IpuBOIUTE mpUMEpbl NPUMEHEHUS CBOWCTB CPABHEHUU
IIpY  pElIeHUM 3aJad Ha JeIMMOCTh. lcmonp3oBarh IpU  PEIIEHWM 33]a4
M3yYEHHBIE CIIOCOOBI PELICHHsI YpaBHEHHUH MEpBOW W BTOPOW CTEMEHU C ABYMS
HEW3BECTHBIMU B LIEJIBIX YHCIIAX
3 I'nasa III. Muorowiensl. Aaredpandyeckue ypaBHeHHs 17 Bomonusate nenenue yroiakom (wnim  mo cxeme [opHepa) MHOrousieHa.

MHorowiensl OT OAHOTO mnepeMeHHoro. Cxema
l'opuepa. Muorounen P(x) u ero xopenb. Teopema
besy. CnenctBus u3 teopembl besy. AnreOpanueckue
ypaBHeHUs. [JlenumocTh ABydiaeHOB X' + a™ Ha X +a.
CuMMeTpuueckue MHOIOWIEHbl. MHOrouleHsl 0T
HECKOJIBKMX II€peMEHHBIX. POpMysbl COKPAIIEHHOIO
YMHOXEHHS Ui cTapiiux creneHed. bunom HeroTona.
CucreMbl ypaBHEHUH.

PackimaapiBaTh MHOrOWI€H Ha MHOXHUTeNU. OLEHUBAaTh YMCIO KOPHEW LIEI0ro
anre0panveckoro ypaBHEHUS (HE BBIIIE YeTBEPTOU cTenenn). Onpenensirh
KpaTHOCTb KOpHEH MHOroujieHa (He Bblllle 4eTBEPTOM creneHu). Mcnonab3oBaTh
yMEHHE  JENUTh  MHOTOWIEHBl C OCTAaTKOM JJIsi BBIJENICHUS LIENOM dYacTu
anreOpandeckoit 1podu. IIpuMeHsTh pa3nuyHble MPUEMBI PEIICHHS LENbIX
anreOpandecKux ypaBHEHUH (HE BBIIIC YETBEPTOM CTEMEHM): TOMO0O0p IIEINIBIX
KOpHEH; pa3loXeHWe Ha MHOXUTEeNU (BKIIOYas METOJX HEONpeAeaEHHbIX
KO2(DPUIIMEHTOB); TOHIWKEHHUE CTENEHU; MOACTAaHOBKA (3aMeHa MePEMEHHON ).
HaxonuTe 4YHCIOBBIE TIPOMEXYTKH, COJAEpXallde KOPHU anreOpanyecKux
ypaBHeHUii. CoueTaTh TOUHbIE U TPUOIMKEHHBIE METOBI JIJIsl PELLIEHUSI BOIIPOCOB
0 4YHuclie KOpHeW ypaBHeHus (Ha orpe3ke). [IpuMeHSATh pa3IUyHBIE CBOWCTBA
pelleHrs CHCTEM YpaBHEHHI, COJepKalMX ypaBHEHHUs CTENEHU BBINIE BTOPOH,




JUIs pelieHus 3aaad. Bo3BoauTh  ByWIieH B HATypalbHYIO  CTEIEHb.
[Tonb3ysick TpeyrompHukoM [lackans, HAXOOUTh OMHOMUAIBHBIE KOA(DPUITUEHTHI.
Pemarb TekcTOBBIE 3374l C TOMOUIBIO COCTABICHUS YPAaBHEHUHN, HHTEPIPETUPYS
pe3yJIbTaT C y4ETOM OIPAaHUYEHHI YCIIOBHS 33/1a4l

I'naBa IV. Crenens ¢ 1eiicCTBUTENbHBIM NOKa3aTeJeM 9 Haxomuth cymmy OecKOHEYHO YOBIBAIOLIEH TI'€OMETPUYECKOl MpOrpeccuu.

JleiicTBuTENbHBIC YKCla. beckoHeUHO yOBIBaOIIAs [TepeBoauTh 6ECKOHEUHYIO MIEPHOUIECKYIO P00 B OOBIKHOBEHHYIO APOOE.

reoMeTpuueckas nporpeccusi. Apudmernyeckuit KOpeHb [TpuBoauTH npuMepsl (JaBaTh ornpezeneHue) apuMeTHdecKux KopHei

HaTypaibHOU cTeneHu. CTeneHb ¢ paluoOHAIbHBIM U HaTypaJbHOU cTerneHu. [10SCHATh Ha TpUMepax MOHITHE CTENEHH C JTI00BIM

JNEUCTBUTENLHBIM ITOKA3aTEIIAMMU. JEWCTBUTENbHBIM MMOKa3zaTteneM. [I[puMeHsaTh npaBwiia IEUCTBUNA C paguKaiaMu,
BBIPOKEHUSMU CO CTETICHSIMH C PAIIHOHATBHBIM TTOKa3aTeseM (JIFoObIM
NEHCTBUTENBHBIM  [OKa3aTeleM) MpPH BBIYMCICHUSX U IPeoOpa3oBaHUAX
BbIpaKeHHI. Jl0OKa3bIBaTh TOXKAECTBA, COJEPKALIME KOPEHDb HATYPAIIBHOM CTEIIEHU
U CTENEHU C JIOOBIM JEWCTBUTENBHBIM IIOKa3aTeleM, MPUMEHsS pa3IudHbIe
criocoObl. [lpuMeHsATh yMmeHHsI TpeoOpa3oBBIBATH BBIPAKECHUS U JTOKA3bIBATH
TOXKJIECTBA MPU PELICHUH 33/1a4 MOBBIIIEHHOMN
CJIOXKHOCTH

I'maBa V. CrenenHas GpyHKuus 13 [lo rpapukaM cTeneHHBIX (QYHKIHMHA (B 3aBUCUMOCTH OT IOKa3aTessl CTEIEHH)

Crenennas ¢pyHKLUs, ee CBOWCTBA U rpaduk. BzaumHo
obOpatubie GpyHkiuu. Crnoxxablie GyHKIHUH. J[poOHO-
nuHeWHas QyHKius. PaBHOCUIIbHBIE YpaBHEHUS U
HepaBeHCTBA. MppannoHanpHble ypaBHEHUS.
HppaumonaibHble HEPAaBEHCTBA.

OINUCBHIBATh X CBOICTBa (MOHOTOHHOCTb, OrpaHUYEHHOCTh, YETHOCTD,
Heu€THOCTh). CTpouTh CcXeMaTuuecku Tpaduk CTEmeHHOW (YHKIUA B
3aBHCUMOCTH OT MPUHAJICKHOCTH ITOKA3aTelNs CTENEeHH (B aHAIUTUYECKOI 3amucu
paccmarpuBaeMoil QyHKINN) K OTHOMY M3 PacCMaTPHBAEMbIX YHCIOBBIX
MHOXECTB (IIPH TOKAa3aTeNsiX, MPUHAMISKAIIMX MHOXKECTBY LENbIX YHUCEN, IpU
TrOOBIX AEHCTBUTENBHBIX MTOKA3aTENAX) U MEPEUncisaTh e€ cBoiicTBa. Onpenemsrs,
apnsieTcd 1 QyHKIus oOpatumoi. CTpouTh rpaduk CI0XKHON (QYHKIMH, TpOOHO-
panmMoHAIPHONH (YHKIMU 3JIEMEHTapHBIMH MeTogaMu. [IpHBOIUTHE NpHMEpEHI
CTETEHHBIX (YHKUMH (3aJaHHBIX C TIOMOLIBI0 (opMynasl uiaM rpaduka),
oOJafaronux 3aIaHHBIMA CBOMCTBaMU (HaIlpuMep, OTPaHUICHHOCTH). Pa3bscHATH
CMBIC] TIEPEUYMCICHHBIX CBOWCTB. AHAIM3MPOBATh NOBEACHHE (YHKIHMHA Ha
Pa3IMYHBIX ydacTKaxX 00JIACTH ONPEAETICHUS, CPAaBHIBATH CKOPOCTH

BO3pAaCTaHUS (yObIBaHMs) byHKINH. ®opmynupoBaTh olnpeaeneHus
NIePEUNCICHHBIX  CBOICTB. Pacro3HaBaTh paBHOCHIIBHBIE IpeoOpa3oBaHus,
npeoOpa3oBaHusl, MPUBOASIIINE K YpaBHEHMIO- CIEACTBUIO. Pemats mpocreiimme
MppalOHAIIbHBIC YPaBHEHUS, UPPALOHAILHBIC HEPABEHCTBA U UX CUCTEMBI.
Pacnio3HaBath TpayKkd M CTPOUTHh TpaUKH CTENEHHBIX (YHKIMNA, HCIIOJIB3YS




rpadormocTpouTeny, HW3y4daTh  CBOWCTBAa GYHKOMH 10 UWX  rpadukam.
@opMyIMpOBaTh THUIIOTE3BI O KOJIUYECTBE KOPHEH YpPAaBHEHUM, COAEpXKALIUX
cTeneHHble (YHKIMHM, ¥ TPOBEPATh MX. BBHIMOMHATE mpeoOpa3oBaHus rpaduKoB
CTETIEHHBIX (DYHKIMI: MapajuledbHbIil MepeHoC, pacTsKeHue (CKaThe) BJOIb OCH
opauHaT (MOCTPOCHHE TPaPUKOB C MOIYJISAMH, MOCTpOeHHUE Tpaduka oOpaTHOM
¢bynkuun). [IpuMeHATh CBOMCTBA CTENEHHOW (DYHKIIMM MIPU PEIICHUN PUKIIAIHBIX
3aJ1a4 U 3a]1a4 MOBBIIIEHHOM CJI0KHOCTH

I'nasa VI. lloka3aTenbHas pyHKIUA
[TokazaTenpHas GyHKIHS, €€ CBOWCTBA U TpaduK.
IToxasarensHble ypaBHeHus. [lokasaTenbHble
HepaBeHCTBa. CHCTEMBI OKA3aTEIbHBIX YPABHEHUMN 1
HEPABEHCTB.

11

[To rpadukam mokazaTenbHON (QYHKIIMU OMHUCHIBATH €€ CBOMCTBA (MOHOTOHHOCTD,
OTPaHUYEHHOCTH). [IpHBOAUTH TIpUMEpHI MOKa3aTeabHON (DYHKIMHU (3aaHHOW C
noMoIIpio GopMynsl WM rpaduka), oOmamaromieil 3aJaHHBIMH  CBOHCTBaAMH
(Hampumep, OTpaHUYEHHOCTH ). Pa3bsCHATH CMBICI MEPEUNCICHHBIX CBONCTB.
AHanmu3upoBaTh TMOBeJeHHE (YHKIMH Ha pa3lIWYHBIX y4acTKaX o0JacTu
ompe/eeHus, CPaBHUBATh CKOPOCTH BoO3pacTaHus (yObIBaHUS) (PYHKITUH.
@opMyIMpOBaTh OIPEICIICHUS IEPEYUCIICHHBIX CBOMCTB. Pemars mnpocreuine
MOKa3aTeabHble YpaBHEHUsI, HEPABEHCTBA U X CUCTEMBI. PemaTe moka3aTesibHbIe
YpaBHECHHUS METOJaMHU PAa3OKEHUS HAa MHOXHUTEIH, CIIOCOOOM 3aMEeHbI
HEU3BECTHOTO, C  HCIIOJIb30BAHMEM  CBOMCTB (DYHKIIMH, pellaTh ypaBHEHUS,
CBOIAIIMECS K KBaJgpaTHBIM, HPPAIMOHATBHBIM. Pemare moka3aTelbHbIC
ypaBHEHHUsI, IPUMEHSSI pa3inuHble MeTolbl. Pacro3HaBaTh rpaukd M CTPOUTH
rpaduK TOKa3aTeNbHOM (YHKIMH, HCHONB3yS TIpadoroCTPOUTENN, H3Yy4aTh
cBoiicTBa (QyHKIMM 1O rpadukam. DPOpMyIUpoOBaTh THUIOTE3bl O KOJIUYECTBE
KOpHEH ypaBHEHUH, coJiepKaluX MoKa3aTeIbHyl0 (GYHKLHUIO, H IPOBEPSThH UX.
BrimonaaTe npeobpazoBanus rpaduka mokazareqbHOW (QYHKIHMH: MapajuieabHbII
MEPEHOC, pacTsbKeHUEe (C)KaThe) BIAOJIb OCH OpAuHAT (IOCTPOCHHE TPAPUKOB C
MOAYJSIMU, TIOCTpoeHue rpaduka oOpaTHoW ¢yHKMK). [IpumeHATs CBOICTBa
MoKasareabHON (DYHKIIMU NP PEIICHUH MPUKIAIHBIX 3a7a4 U 3a/1a4 TOBBIIICHHON
CJI0)KHOCTH

I'nasa VII. Jlorapudgmuyeckas QpyHkuus
Jlorapudmel. CpoiictBa orapudmoB. JlecaTuanbie u
HaTypajibHbIe Jorapudmsl. Jlorapudpmudeckas GyHKIHA,
ee cBoiicTBa u rpaduk. Jlorapupmuueckue ypaBHEHHUS.
Jlorapugmuueckue HepaBeHCTBA.

17

BeimonuaTe mpocteimre mnpeoOpazoBaHUs JIOTapU(PMUYECKUX BBIPAKEHUN C
UCIOJIb30BaHUEM CBOMCTB Jorapudmon, ¢ momolinsio ¢opmyn mnepexona. Ilo
rpaduky jgorapupMUUECKON (QYHKIIUM OMUCHIBATH €€ CBOWMCTBAa (MOHOTOHHOCTb,
OTpaHUYEHHOCTH). [IpuBOIUTE MpuMepbl JorapudMuueckor (yHKIUN (3aTaHHOU
¢ momomplo (Gopmynbl win Tpaduka), oONATArONIe 3aJaHHBIMH CBOWCTBAMH
(Hampumep, OTrpaHUYEHHOCTH). Pa3bsSCHATH CMBICI TNEPEUYUCICHHBIX CBOMCTB.
AHanu3upoBaTh TOBeJACHHE (YHKIMHA Ha pa3IMyHBIX YdacTKax o0JjacTu




OTpeJeIeHUsI, CpaBHUBATh CKOPOCTH Bo3pacTaHus (yObBaHUA) (YHKIIHM.
@opMyIMpOBaTh OINPENCIICHUS INEPEYUCIICHHBIX CBOWCTB. Pemars mnpocreiine
Jorapu(pMHUUECKUe ypaBHEHMs, JIorapu(pMUUYECKUe HEPABEHCTBA U UX CHCTEMBIL.
Pemate norapupmuueckue ypaBHEHHUS pa3lIW4YHBIMH MeToaaMmu. Pacno3naBath
rpagukr W CTPOUTh Trpaduk JorapuPMUYECKON (OYHKIHMH, HMCIOIb3YS
rpadornoCcTpoUTeNr, N3ydaTh CBOMCTBAa (QYHKIMHU MO rpadukam, GopMyIHpOBaTh
TUIIOTE3bl O KOJIMYECTBE KOPHEH YpaBHEHUH, cOAepKalluX JIorapu(pMUYECKyro
(byHKIIMIO, ¥ IPOBEPSTH UX. BBIMONHATE mpeoOpazoBanust rpaduxa
norapuMudeckor (PyHKIIMU: TapaJlIeNbHBIA TMEPEHOC, pacTshHKeHHe (CKaThe)
BJIOJIb OCH OpJAMHAT (MOCTpOEHHE IrPpauKOB C MOAYIISIMU, IOCTpOeHHE Tpaduka 00
paTHOU QYHKIIUN).

[TpumMeHsTH CBOMCTBA JorapuMudeckoil (GyHK- LMW NPU PEIICHUH MPHKJIATHBIX
3a7a4 ¥ 3a1a4 [OBBIIIEHHOMN

CJI0)KHOCTH

I'nasa VIII. Tpuronomerpuyeckue (popmy.abl 25 [lepeBomuTh TpagycHyio Mepy B paauaHHylo Hu obOpatHo. Haxomute Ha
Pannannas mepa yria. IIoBOopoT TOUKM BOKPYT Havasa OKPYKHOCTH IIOJIOKEHUE TOYKH, COOTBETCTBYIOIIECH NAaHHOMY ACHCTBUTEIBLHOMY
koopauHat. OnpeneneHre CUHyca, KOCHHYCa U TAaHT'€HCca yuciny. HaxonuTe 3Haky 3Ha4€HHM CHHYCA, KOCUHYCA, TAHT€HCA YUCIIA.

yria. 3Haky CUHyca, KOCUHYCa ¥ TaHIeHca. 3aBUCUMOCTh BbIABIATE 3aBUCUMOCTb MEXKIY CUHYCOM, KOCUHYCOM, TAHIT€HCOM OJHOT'O U TOrO
MEXy CHHYCOM, KOCUHYCOM U TAaHT€HCOM OJTHOTO U TOTO ke yria. IIpumeHsaTs naHHbBIE 3aBUCUMOCTH U1l JTOKA3aTENbCTBA TOXKIECTBA, B
ke yria. Tpuronomerpuueckue Toxaectsa. Cunyc, YaCTHOCTH Ha ONpeAeTEHHBIX MHOXECTBax. [IpuMeHsATs pu npeoOpa3oBaHUsX U
KOCHHYC Y TaHT€HC YIJIOB OH -0.. DOPMYJIBI CIIOKEHUS. BBIUHCIICHUSX (OPMYJBl CBSI3M TPUTOHOMETPUYECKHX (YHKIIMI yIiIoB a U —a,
CuHyc, KOCUHYC U TaHT€HC ABOWHOro yria. Cunyc, bopmynbl crnoxkeHHs, (OpPMYJBl JBOMHBIX W TIOJOBHHHBIX YIJIOB, (POPMYIIBI
KOCHHYC M TaHT€HC MMOJOBUHHOTO yria. @opMyIisl NpUBEACHUSA, (OPMYJIbl CYMMbI U Pa3HOCTH CHHYCOB, CYMMbl U Pa3HOCTH
npuseneHusd. Cymma 1 pa3HocTb cuHycoB. Cymma u KOCHHYCOB, IPOU3BEACHUS CHUHYCOB M KOCUHYCOB. JlOKa3bIBaThb TOXAECTBA,
pa3HOCTh KOCUHYCOB. [Ipon3BeeHre CHHYCOB U MPUMEHSIS] pa3IUYHBIE METObI, UCIIOIb3YsI BCE U3YUEHHBIE (POPMYIIBI.

KOCHHYCOB. [IpuMeHsATh BCe M3YyYEHHBIE CBOMCTBA M (OPMYJIBI MPH PELICHUU MPHUKIATHBIX

3a/1a4 M 3a]1a4 MNOBBIIIEHHON CII0)KHOCTH
I'naBa IX. TpuroHomerpuuyeckue ypaBHeHUs 20 Haxonute apkcuHyc, apKKOCHHYC, apKTaHT'€HC JEHCTBUTEIBHOIO YHUCIIA, TPAMOTHO

VYpaBHeHHs cOsSX = a, Sinx= a, tgx = a.
TpuronomeTpuueckue ypaBHEHHUsI, CBOIALIUECS K
anreopandeckuM. OHOPOAHBIC U TMHEHHBIC YPaBHEHUS.
MGTOI[I:I 3aMCHbBI HCU3BCCTHOT'O U PA3JIOKCHUS HA
MHOKHUTENU. MeTo/ OLIEHKH JIEBOW U ITpaBOM yacTen
TPUTOHOMETPUUECKOT0 ypaBHEHUS. CUCTEMBI

bopmynupysa omnpeneneHue. IIpuMmeHsTs CBOHCTBA apKCcHHYca, apKKOCHHYCA,
apkTaHreHca yucina. [IpuMeHsaTs GopMyIbl JUIs HAX0XKICHUST KOpHEH ypaBHEHUH
cos X = a, sin X = a, tg X = a. Pemarb TPUrOHOMETPUUYECKUE YpPAaBHEHUS:
JMHENHBIE OTHOCUTENBHO CUHYCA, KOCUHYCA, TAHI'€HCa yIJla (YUCiia), CBOASIINECS
K KBaJpaTHbIM WU JIpyTMM ainre0pandyeckuM YpaBHEHUSIM IIOCIE€ 3aMEHbI
HEU3BECTHOI'O, CBOASIIMECS K IPOCTEHIIUM TPUTOHOMETPUUYECKUM YPaBHEHMSIM




TPUTOHOMETPUUYECKUX ypaBHEHUU. TpUuronoMmerpuyeckue
HEPaBEHCTBA.

MOCJIe Pa3JIOKCHUs] HAa MHOXXUTENW. Permars ogHOpOIHBIE (IIEPBOM M BTOPOI
CTENEHN) YPAaBHEHUS OTHOCHUTEIBHO CHHYCA M KOCHHYCA, a TaKXKE CBOJSALIUECS K
OTHOPOJHBIM ypaBHEHHMSAM. [cmonb3oBaTh METOA BCIIOMOTaTEBHOIO  yIVIA.
IIpuMeHATH METON MPEIBAPUTEILHON OLICHKH JIEBOW U IIPABOM 4acTEe ypaBHEHUS.
YMeTh NPUMEHATh HECKOJIBKO METONOB IIPH pEIIECHUM ypaBHeHus. Pemarts
HECJIOXKHbBIE CUCTEMBI TPUTOHOMETPUUECKHUX YPaBHEHUH. Pemars
TPUTOHOMETPUUECKHE HEPABEHCTBA ¢ TOMOLIBIO €IMHUYHOU OKPYKHOCTH.
[TpuMeHSTH Bce M3YUYECHHBIE CBOMCTBA U CIIOCOOBI PEIIEHUS] TPUTOHOMETPHUYECKUX
YPaBHEHHMU U HEPABEHCTB IIPH PEILICHNUN TPUKIAIHBIX 33/1a4 U 33134 NOBBILICHHON
CJIO)KHOCTH

10

HTorosoe noBropeHue

Bnamerr TOHATHEM CTENEHWM C pPANMOHAIBHBIM TI0KA3aTeleM, BBIOIHATH
TOXICCTBECHHBIC npeo6pa30BaHI/I;1 N HaXOoAuThb HX 3HAYCHUA, BbIIIOJHATH
TOKICCTBEHHBIE NMPEOOpPA30BaHHUS TPUTOHOMETPUYECKHX, HWPPAIMOHAIBHBIX,
MOKa3aTeIbHBIX, JIOTAapU(PMUIECKUX BBIPAKCHHI; pelIaTb CUCTEMbl YpaBHEHHIA,
COZIepKalINX OJHO WM JIBA YpaBHEHHS (JOTapu(MUYECKUX, HPPAIUOHAIBHBIX,
TPUTOHOMETPUYECKHX), PEIlaTh HEPABEHCTBA C OJHON TEpEeMEHHOW Ha OCHOBE
CBOWCTB ()YHKIIMH; HCITOJI30BaTh HECKOJIBKO MMPHEMOB IPH PEIICHUH YPAaBHEHHIA;
pemiatb  ypaBHEHHs C  HCIOJIB30BAHUEM  PABHOCWIBHOCTH  YPaBHECHUM;
WCIIO0JIK30BaTh rpaduK PYHKITMU TP PEIICHUN HEPABEHCTB (TpaduecKuii MEeTox).

11 xkaace

OcHOBHOE coep:kaHue MO0 TeMaM

KoJs-Bo
4acoB

XapakTepucTHKA OCHOBHBIX BU/I0OB /IeATEJIbHOCTH 00y4aK01Ierocs
(Ha ypoBHe y4eOHBIX JeilcTBHIl)

I'nasa I. Tpuronomerpuyeckue pyHKIu"

OO6acTh onpeAesieHus] © MHOYKECTBO 3HAUYCHUN
TPUTOHOMETPHUYECKUX (PYHKUIUN. YeTHOCTh, HEYETHOCTb,
MEePUOJUYHOCTh TPUTOHOMETPUUECKUX (YHKIUH.
CaoiicTBa GyHKINH Y =cosX: U ee rpaduk. CBoicTBa
byHKIMM y = sinx; U ee rpaduk. CBoiicTBa GyHKIIUU Y
=tgx u ee rpadux. O6paTHBIC TPUTOHOMETPUUECKUE
byHKIIIH.
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I[lo rpadukam  QyHkuMiA  omuchiBaTh WX  CBOMCTBA (MOHOTOHHOCTD,
OrPaHUYEHHOCTh, YETHOCTb, HEUETHOCTD, IEPUOANYHOCTD). [IpMBOAUTE TpUMEpPHI
¢byHKUMH (3a7aHHBIX € TIOMOIIBIO (OpMyNbl MM rpaduka), 00IaNaIOMINX
3aJJaHHBIMM CBOMCTBaMHU (HalpUMep, OrPaHUYEHHOCTH).  Pa3bsACHATH  CMBICT
MEPEYHCICHHBIX CBOUCTB. M300pakaTh rpaduku CIOKHBIX (YHKUIUH C TOMOIIBIO
rpadormocTponTeneld, OMUChIBAaTH WX  CBOWCTBA. Pemarp  mpocteitime
TPUTOHOMETPHUYECKUE HEPAaBEHCTBA, UCMONB3Ys rpaduk ¢yHKuuu. PacrosHaBatb
rpaduku TPUTOHOMETPHYECKUX  (QyHKIUH, Tpaduku  oOpaTHBIX
TpUrOHOMETpHUYeCKUX (yHKUUH. [IpUMeHsATh U J0Ka3bIBaTh CBOWCTBA OOpAaTHBIX




TPUTOHOMETPUUECKHUX (YHKITHII.

I'nasa II. IIpousBoaHas U €€ reoMeTPHYECKUI CMBICII
[Ipenen  mocnenoBarenbHOcTH. Ilpemen  dyHKIUH.
HenpepsiBHOCTh (pyHKIIMN. OnpenencHue MpoOU3BOIHOM.
[TpaBuna mudepeHITpOBaHHMS. [TpousBogHas
crerieHHOH (yHKuuu. Ilpou3BOgHBIE 3IIEMEHTAPHBIX
byakumii. ['eoMeTpuuecKkuii CMBICT TIPOU3BOIHOM.

22

IIpuBoguTE HmpUMEPH] MOHOTOHHOW YHCJIOBOM IOCIEAOBATEIBHOCTH, HMMEIOIIEH
npenen. Beraucnsate npeaens nociaenoBaTeIbHOCTEH. BbIsICHATS, sSBiIseTcs Ju
[IOCIEA0BATEIBHOCTD CXOIALLIEHCS. IIpuBoguTh [IPUMEPBHI GbyHKINH,
SBIIAIOIIMXCS HEMPEPHIBHBIMU, HMMEIONIMX BEPTUKAIBHYIO, TOPU30HTAIBHYIO
aCUMITOTY. 3alluChlBaThb YpPAaBHEHUE KaXKI0M W3 ATHX AaCUMITOT. YMETh IIO
rpaduky GYHKIUU OMPEAETATh IPOMEXYTKHA HENPEPHIBHOCTH U TOYKHU

pas3pbIBa, €CIIM  TaKUe UMEIOTCS. YMETh JJOKa3bIBaTh HEMIPEPHIBHOCTD (DYHKIINU.
Haxomuth yrinoBo# kosdduimeHT kacareabHol K rpadguky GyHKINHA B 3aJaHHOMN
Touke. HaxoquTh MTHOBEHHYIO CKOPOCTh ABUKEHMSI MAaTEPUAIbHOMN TOUKH.
AHanu3upoBaTh IMOBeACHME (YHKIMI Ha pa3IUYHBIX YdacTKax o00JacTH
OIpeJIeJIeHUs], CPABHUBATH CKOPOCTH BO3pacTaHus (yObIBaHUsS) PYHKIUH.
Haxomuth mnpousBomHbIe 3JeMeHTapHBIX (yHKIuWH. HaxoauTs mpou3BoaHBIE
CYMMBI, IIPOU3BEICHUS U YACTHOTO ABYX (DYHKIIM, TIPOU3BOIHYIO CIOKHOM
byaxkmmn y = f (kx + b). OOBSICHAT, M WUTIOCTPUPOBATH IOHATHE Tpeesa
nocieAoBareabHoCcTU. [IpuBOANTE IpPHUMEPBl MOCIEAOBATENBHOCTEN HMMEIOIINX
npeaen u He wuMeromux npeaena. Iloap3oBaTbesi TeopeMoW O Mpenene
MOHOTOHHOW OTPaHMYEHHOM IMOCIEI0BATEILHOCTH. BBHIBOAUTE (HOpMYIIBI JUIMHBI
OKPY>KHOCTH U IUIomanan kpyra. OObsCHIATh U WJUTIOCTPUPOBATH MOHATHUE MIpeena
¢byakuu B Touke. [IpuBoauTh mpumMepsl (QyHKIMIA, HE HWMEIOIIUX Tpeiesia B
HEKOTOPOM TO4YKe. Bbraucisars mpenensl (QyHKIUN. AHaIM3UPOBATh MOBEIACHHUE
GyHKIUH Ha pa3IMYHbBIX y4acTKax 00JIacTu onpeaeieHus. HaxoauTh aCUMIITOTHI.
Boruncnsate npupamenue QyHkuuu B Touke. CoOCTaBisiTh M HUCCIENOBATh
pa3HOCTHOE OoTHOIIeHHEe. HaxonuTe npenen pa3HOCTHOIO OTHOLICHUS.

Beruucnsate  3HaueHWe TPOM3BOAHOW  (YHKIHUHM B TOYKE (TIO OMPEIEICHHIO).
Haxonute yrioBoil ko3¢ @UIMEHT KacaTenbHOU K TpaguKy (QYHKIIUN B TOUKE C
3aTaHHON a0CIMCCOoi. 3anuchiBaTh ypaBHEHUE KacaTelbHON K rpaduKy

¢byHKuMM, 3aJaHHOM B Touke. HaxoauTh NPOM3BOJIHYIO CIIOKHOW (YHKIHUH,
oOpaTtHo#l dyHKIMU. [[pUMEHATh TOHSATHE TPOWU3BOJHONW TPH PEIICHUU 3a7a4

I'nasa III. IlpyuMeHeHne NPOU3BOAHOM K
HCCJIEI0BAHNIO (DYHKIUI

Bospacranue u yosiBanue QpyHKIUN. DKCTPEMyMbI
dbyakuun. Hanbonpiiee n HaMMeHbIEEe 3HAYCHUS
¢byukiun. [IpousBoaHas BTOporo nopsiaxa,
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HaxoauTe BTOpYIO MHpPOM3BOAHYIO W YCKOpEHHE NpOIlecca, OMHMCHIBAEMOTO C
nomouipio Gopmynel. Haxoaute mpoMexxyTku Bo3pacTaHus M yObIBaHUS (QyHKINH.
JlokaspIBaTh, 4TO 3adaHHas (QyHKUMA Bo3pactaer (yObIBaeT) Ha yKa3aHHOM
npoMexyTke. HaxomuTh TOYKM MHHUMyMa M MakcuMyma ¢yHkouu. HaxomnTs
HauOosiplllee W HaWMEHbIee 3HaueHWs (QyHKIuM Ha orpeske. Haxogurtsb




BBIMTYKJIOCTh U TOUkH neperuda. [locrpoenne rpaduxos
GyHKIHA.

HauOoJipllice W HauMeHbIee 3HaueHus GyHkouu. MccmenoBaTh GYHKIHIO C
MIOMOIIIBIO TIPOU3BOAHON M cTpouTh €€ rpaduk. [IpuMeHSITh NMPOU3BOAHYIO HpPHU
pEIIeHNH TEKCTOBBIX, TEOMETPUUECKUX, PU3NUECKUX U APYTUX 3a7ad

I'maBa IV. IlepBooOpa3Has m mHTerpasa 15 Boruucnate npubamkEHHOE 3HaUEHUE TJIOUIAId KPUBOJIIMHEHHOM Tparenun.
[TepBooOpaznas. [IpaBuiia Hax0XKIEHUSI IEPBOOOPA3HBIX. Haxomuts nepBooOpaszubie pynkiuii: y =xP, rnie p O R, y=sin x, y=cos X, y =tg
[Inomane kpuBoaMHENHHOM Tpaneuu. MHTerpan u ero x. Haxonuth nepBooOpaszusie pyakiuid: f(x) + g (x), kf (x) u f (kx + b).
BBIYHMCIICHHE. Brruncnenue miomazaeit Gpuryp ¢ moMouso Beruucnsate  moiomaau  KPUBOJIMHEHHOW Tpamenuud ¢ TMOMOIIBI0  (hOPMYJIBI
UHTErpasioB. [IpyuMeHeHne HHTerpaaoB I peLeHus Heiorona-Jleitbnnna. Haxonuth  npuONMMXKEHHBIE  3HAUYEHUS  MHTETPAJIOB.
dbuzmveckux 3anad. [Ipocreitmme nuddepeHmanpHbIe BrraucnaTs niomanabs KpUBOJUHEHHON Tpanelny ¢ MOMOIILbIO HHTETpaja
YpaBHEHUS.
I'naBa V. KomOunaropuka 13 [IpuMeHATH Npu peleHny 3a1a4 METOJ MaTEMaTHYECKON NHAYKIIUH.
Maremarnueckass uHAykuus. llpaBuno mnpowusBeneHus. [TpuMeHSATH PaBUIIO TPOU3BEACHHUS TIPU BBIBOIE (POPMYIIBI UMCIIAa TIEPECTAHOBOK.
Pasmemenuss ¢ noBropeHusmu.  IlepecTaHoBKH. CoznmaBaTh MaTeMaTU4YECKHE MOJEIM [Jsl pelIeHUuss KOMOMHATOPHBIX 3alay C
Pasmemenuss G6e3  moBTopenuit.  Coueranus  0e3 IIOMOILBIO ITOACYETA YUCIA Pa3sMELICHUN, IEPECTAHOBOK U codeTaHuil. Haxonuts
noBTopeHuit u 6uHOM HbloTOHA. YHUCII0O TIEPECTAaHOBOK C TOBTOpEeHHUsMH. Pemath KOMOMHATOpHBIE 3ajaud,
CBOAMAIIMECS K TIIOACYETY YHCIA COYETAHMM C MOBTOpeHMsAMU. IIpumeHAThH
dbopmyny 6unoma Herorona. Ilpu Bo3BeneHHM OMHOMAa B HATYPAJIbHYIO CTEIICHb
HaXO0JUTh OMHOMHUANIbHBIE KO3(PHUIIMEHTHI IPH OMOIIHX TpeyroiabHuKa [lackans
I'naBa VI. DiieMmeHTBHI TEOpUM BEPOATHOCTEM 11 [TpuBOIUTE NpUMEPHI CITy4alHBIX, JOCTOBEPHBIX U HEBO3MOKHBIX COOBITHH.

BepositHocTh  coObITHS.  Clio’)keHHE — BEpOSTHOCTEHA.
VYcnoBHast BepOSATHOCTh. He3aBUCHMOCTH  COOBITHIA.
BeposiTHOCTH TIPOM3BEICHUS HE3aBHCUMBIX COOBITHH.
®opmyna bepnymu.

3HaTh ONpeAeTeHUs CYMMBI W TPOU3BEICHHUS COOBITHHA. 3HATh ONpeAeTIeHHE
BEPOATHOCTH COOBITHS B KIIAaCCHYECKOM MOHUMaHUU. [IpUBOIUTH mNpUMEpHI
HECOBMCCTHBIX CO6BITI/II>'I. HaXOI[I/ITb BCPOATHOCTL CYMMbI HCCOBMCCTHBIX
coObITuii. HaxomuTh BEpOSITHOCTH CYMMBI TMPOW3BOJIBHBIX COOBITHI. HMeTh
Mpe/ICTaBICHUE 00 YCIOBHOW BEPOSTHOCTH COOBITHIA. 3HATH CTPOTOE ONpeAeIICHUE
HE3aBUCUMOCTH  JBYX  COOBITUH. BblMHCIAATE  BEpPOATHOCTH  MOJYYCHHS
KOHKPCTHOTI'O YHCJIa YCIICXOB B UCIIBITAHUAX BepHynJm.




I'naBa VII. KomnjiekcHble ynca 14 BbINOIHSIT, BBIYMCICHHS C KOMIUIEKCHBIMH YHCIIAMHU: CJIOXKCHHUE, BBIYMTAHHE,
Onpenenenue KOMIUIEKCHBIX —uucen. CloxeHue U YMHOXEHUE, JeneHue. M300paxkarh KOMIUIEKCHBIE dYHClIa TOYKaMH Ha
YMHOXXEHHE  KOMIUIEKCHBIX  uncen.  KommiekcHo KOMIUIEKCHOM IIJIOCKOCTH. HHTeprpeTupoBaTh HAa KOMIUIEKCHOM INTIOCKOCTH
COMPSDKEHHbIE Yuciaa. MoJylb KOMIUJIEKCHOTO YHCTIa. CJIIOKEHUE M BBIYUTAHHWE KOMIUIEKCHBIX uuced. HaxoauTh KOpHU KBaJpaTHBIX
Onepanyu  BblYMTaHHS M JAeieHusA. ['eomerpuueckas YpaBHEHUW C JEUCTBUTEIbHBIMU Kod(pdunmenramu. I[IpuMeHSITH pa3IuvHbBIC
WHTEpIpeTaius KOMILJIEKCHOTO qyucna. (OpMBI 3aITMCH KOMILJIEKCHBIX YHCEN: alreOpandecKyro, TPUTOHOMETPUUYECKYIO H
Tpuronomerpuueckass QopmMa KOMIUIEKCHOTO YHCIA. [MOKA3aTeNbHYI0. BBINOIHATE NEHCTBHS C KOMIUIEKCHBIMH YHUCIAMH: CIIOXKEHUE,
YMHOXEHHE U JCJIEHHE  KOMIUIEKCHBIX  YHCEll, BBIYMTAaHUE, YMHOXKEHHE, JIeJIEHWE, BO3BEJICHUE B HATYpaJbHYIO CTEMCHbD,
3alMCaHHbIX B TPUTrOHOMETpUyeckoil ¢opme. Dopmyra U3BJICYCHHE KOPHS CTENEeHW n, BbIOMpas mnoaxoasmyio GopMmy 3amucu
Myaspa. KBsagpaTHoe ypaBHEHHE C KOMIUJIEKCHBIM KOMIUICKCHBIX 4mcell. [lepexoauTh OT anreOpanyeckoil 3amucu KOMILIEKCHOTO
HEWU3BECTHBIM. l3BleueHHe KOpHS U3, KOMIUIEKCHOTO YUClIa K TPUTOHOMETPUYECKOM M K MOKA3aTeNbHON, OT TPUTOHOMETPUYECKOW M
yucia. AnreOpanyeckue ypaBHEHHS. nokaszatenbHoN (popMbl K anredOpamydeckoil. J{oka3plBaTh CBOMCTBa KOMIIJIEKCHO
CONpsKEHHBIX  4ucen. VHTepnpeTupoBaTh Ha  KOMIUIEKCHOHW  IUIOCKOCTH
apudmernueckue IEHCTBUS C KOMIUIEKCHBIMU unciamMu. GopMynupoBaTh
OCHOBHYIO TeOpeMy ayreOpbl. BBIBOIWUTH TpOCTEUINE CICACTBUS W3 OCHOBHOM
TeopeMbl anreOpsl. HaxoauTh MHOTOWIEH HaWMEHBIIEH CTeNneHU, UMEIOIIU
3aJlaHHble  KOpHM. HaxoauTte  MHOrOWwIeH  HaWMEHbIIEW  CTENEHU  C
NeHCTBUTENBHBIME KOd((OUIIMEHTAMU, UMEIOIINHT 3aJaHHBIE KOPHU
Hrorosoe noBropeHue 26 Bragete noHsATHEM CTENEHU C PALMOHAIBHBIM IOKA3aTEIEM, YMEHUE BBIIOJIHATH

TOXKICCTBEHHBIE TPEoOpa3oBaHMs W HAXOJUTh MX 3HAYEHUS; BBIIOJHATH
TOKIECTBEHHBIE INPEOOpa30BaHMs TPUTOHOMETPUYECKHUX, HpPpalMOHAIbHBIX,
MOKa3aTeIbHBIX, JIOTAapU(PMUIECKUX BBIPAKCHHI; pelIaTb CUCTEMbl YpaBHEHHIA,
COJZIepKALIMX OAHO WM [IBa ypaBHEHMs (Jorapu(pMUYECKUX, UPPALUOHAIBHBIX,
TPUTOHOMETPHUYECKUX), pellaTh HEPABEHCTBA C OJHOW MEPEMEHHON Ha OCHOBE
CBOMCTB (DYHKLIMH; HCIIOJIb30BaTh HECKOJIBKO MPUEMOB IIPH PEILICHUH YPaBHEHUIH;
pemiaTb ~ ypaBHEHHS C  HCIOJBb30BAaHHEM  PABHOCWIIBHOCTH  YPaBHEHHIA;
WCII0Ih30BaTh rpaduK PYHKIIMU TIPH PEIICHUN HEPaBEHCTB (TpauiecKuii METOxN);
HaXOJUTh TMPOU3BOJAHYIO (YHKIMH; MHOXKECTBO 3HAueHHMH (YHKIHMM; 001acTh
OIIpPENICJICHUs]  CIIO)KHOW (DYHKIMM; MCIIOJIb30BaThb UYETHOCTb U HEYETHOCTh
(GyHKIMU; MCCIeIoBaTh CBOWCTBA CIOXHOW (DYHKIMHU; HCIIOJIB30BaTh CBOMCTBO
NEPUOJUYHOCTH (YHKLUUHU JUI pEIIeHUs 3a]ad; YuTaTh CBOMCTBA (DYHKIMH IO
rpaduKy M pacrno3HaBaThb Trpaduku 3JIeMEHTapHbBIX (GYHKUWH; pemars u
IPOBOJUTh MCCIEJOBAHME DELIEHHA TEKCTOBBIX 3aJad Ha HaXOXKJCHHE
HauOoNpIIero  (HaMMEHBIIEr0) 3HAYEHUS  BEJIMYMHBI C  TPUMEHEHHEM




NPOM3BOAHOM; pelIaTh 3aJaddl NapaMeTpUYecKue Ha ONTHMHU3AIMIO; DPEeIIaTh
KOMOWHUPOBaHHbIE YPAaBHEHUS W HEPABEHCTBA; MCIIOJIB30BaTh HECKOJIBKO
NPUEMOB TIPH pEIICHHHM YPAaBHEHHH WM HEPABEHCTB;, HW3BJIEKATh HEOOXOIMMYIO
uHpOpMaLMI0O U3 Y4eOHO-HAYYHBIX TEKCTOB; NPHBOJUTH IMPHUMEPHI, MOAOUpATh
apryMeHTHl, OpMyIHpOBaTh BHIBOJIBL

KanenaapHo-remaTudeckoe mjiaHmpoBanue, ajreopa 10 A kiaacc

B cootBeTcTBUY € TO10BBIM KaneHAapHbIM yueOHbIM rpadukom MBOY Kynemosckoit COLLL Ne 17 A3oBckoro paiiona
Ha 2022-2023 y4eOnsiii roa: B 10 A kmacce - 136 u

Ne Tema Koa-Bo Hara
ypoka 4acoB o dakT
IloBTOpenue kypca 7-9 kiaaccos 11 4
1 AnrebpanuecKue BHIPAKCHUS 1 1.09
2-3 YpasHenus. Cucremsl ypaBHeHHil. HepaBeHcTBa. 2 1.09, 6.09
4 Jlunetinas QyHKIusI. 1 6.09
5 KBanpaTtHslie kopHu. KBaspaTHble ypaBHEHUS. 1 8.09
6-7 Kanparnunas ¢pynkuus. KBagpaTHele HepaBeHCTBa 2 8.09, 13.09
8-9 IIporpeccuu u c0XKHBIE TPOLIEHTHI 2 13.09, 15.09
10 Hayvana craructuku. MuosxectBa. Jloruka 1 15.09
11 BxoaHoi KOHTPOJIb 3HaHNi. KOHTpoJIbHasi paboTa HAa IOBTOPEeHHUe 1 20.09
Jeaumoctb uucen 10
12-13  |ITonstue penumoctu. JleMMMOCTbh CyMMBI M IPOU3BEICHUS 2 20.09, 22.09
14-15 [Jlenenue c ocTaTKOM 2 22.09, 27.09
16 IIpr3Haku neImMocTu 1 27.09
17 CpaBHeHus 1 29.09
18-19 |PemnieHue ypaBHEHUN B LENBIX YUCIIAX 2 29.09, 4.10
20 Pemienue ynpaxxneHuii o reme «Jleammocts yucen» 1 4.10




21 |KOHTpOﬂbHafl pa6ora Ne 1 mo teme «JleTMMOCTH YHCETD» 1 6.10
MHorouwiensl. Ajreopanyeckue ypasHeHus 17
22-23  |MHorouseHsl OT OTHOTO IEPEMEHHOTO 2 6.10,11.10
24 Cxema ['opHepa 1 11.10
25 MHuorousneH P(x) u ero kopens. Teopema besy 1 13.10
26 Anrebpanueckoe ypaBHeHue. CliecTBHs U3 TeOpeMbl besy 1 13.10
27-29 |Pemenue anredpandeckux ypaBHCHHUM pas3lIoKEHUEM Ha MHOKUTEITH 3 18.10, 18.10,
20.10
30 CUMMETPpUYECKHE MHOTOUYJIEHBI 1 20.10
31 MHOrouieHsl OT HECKOJIbKHMX IEPEMEHHBIX 1 25.10
32-33  |Dopmyssl COKpAIIEHHOTO YMHOXKEHUS A1 cTapminx creneHeil. bunom Herotona 2 25.10,27.10
34-36 |Cucrtembl ypaBHEHUM 3 27.10, 8.11,
8.11
37 Pemenue ynpaxxaenuii mo teme «MHOrousieHbl. Aredpandeckie ypaBHCHHS 1 10.11
38 KonTpoabsHas padora Ne 2 no reme «MHOrowiennl. Ajreopandeckue ypaBHeHHs» 1 10.11
CTreneHn ¢ AelicCTBUTEILHLIM MOKa3aTejaeM 9
39 JleicTBUTENIbHBIE YHCIIa 1 15.11
40-41 |beckoHeuHO yObIBaIOIIast r€OMETPHYECKAs TPOTPECCHS 2 15.11,17.11
42-43 | Apudmernueckuil KOpeHb HATypaJTbHOU CTETIEHU 2 17.11,22.11
44-45 |Crenenp ¢ pallMOHAIBHBIM U ACHCTBUTEIBHBIM [TOKA3aTEIIEM 2 22.11,24.11
46 Pemienue ynpaxnenuii no reme «CTeneHb ¢ JeHCTBUTEIbHBIM IMOKA3aTEIEM» 1 24.11
47 KonTpoJsbHasi pabora Ne3 no teme «CteneHb ¢ 1eliCTBUTETbHBIM II0Ka3aTeaeM» 1 29.11
Crenennasi gynknus 13 u
48-49 |Crenennas ¢pyHKIMH, €€ CBOHCTBA U IpaduK 2 29.11, 1.12
50-51 |B3aumnuo obparubie pyHkimu. CroxHas QyHKIHS. 2 1.12,6.12
52 JpoGHo-nuHeiHast QyHKITHS. 1 6.12,
53-54 |PaBHOCHJIbHBIE YpPaBHEHUSI 1 HEPABEHCTBA 2 8.12,8.12
55-57 |HMppaunoHanbHblE YpaBHEHHUS 3 13.12, 13.12,
15.12
58 HppanmonajibHbIe HEPaBEHCTBA 1 15.12
59 Pemenue ynpaxsaenuit no reme «CreneHHas QyHKIMD) 1 20.12
60 KonTposabHnas padora Ne4 no reme «CreneHHass pyHKUMsD 1 20.12




Iloka3zarenbHas pynkuus 11 9

61-62 | Iloka3zarenbHas (yHKIMS, €€ CBOWCTBA U rpaduK 2 22.12,22.12
63-65 |Iloka3zaTenbHble ypaBHEHUS 3 27.12,27.12,
29.12
66-67 [llokazarenbHble HEPABEHCTBA 2 29.12,10.01
68-69 |Cuctembl NOKa3aTEIbHBIX YPABHEHUI 1 HEPABEHCTB. 2 10.01,12.01
70 Pemenne ynpaxuaenuit no reme «IlokazarenbHast QyHKIHS» 1 12.01.
71 KontpoabHnasi padora NeS no Teme «llokazaTenbHast QyHKIUS 1 17.01
Jlorapudpmmuueckas pynkuus 17 94
72-73 | Jlorapudmsr 2 17.01, 19.01
74-75 |CpoticTBa morapudmon 2 19.01, 24.01
76-78 |decaTuuHble U HaTypalbHbIE Jorapudmel. Popmyra nepexoaa 3 24.01, 26.01,
26.01
79-80 |Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U TpaduK 2 31.01,31.01
81-83 [Jlorapudmudeckue ypaBHEHHS 3 2.02,2.02,
7.02
84-86 [Jlorapmpmudeckue HepaBEHCTBA 3 7.02,9.02,
9.02
87 Pemenune ynpaxsaenuit no reme «Jlorapudmuueckast GyHKIU 1 14.02
88 KonTpoJsbHasi pa6ora Ne 6 no teme «Jlorapudpmudeckas GpyHkuusn 1 14.02
Tpuronomerpuueckue popmynl 254
89 Pannannas mepa yria 1 16.02
90-91 [IToBopoT TOUKM BOKPYT Hauaja KOOPJMUHAT 2 16.02, 21.02
92-93  |OnpeneneHue CUHyca, KOCUHYCA U TaHT€HCA yria 2 21.02, 28.02
94 3HaKU CHHYCa, KOCUHYCA ¥ TAHT'€HCa yIJIa. 1 28.02
95-96  |3aBHCHMOCTBH MEXy CUHYCOM, KOCHHYCOM U TAHT'€HCOM OJJHOTO U TOT'0 K€ yIJIa 2 2.03,2.03
97-99 |TpuroHoMeTpuUYECKUE TOKIAECCTBA. 3 7.03, 7.03,
9.03
100 |Cunyc, KOCHHYC M TAHI'€HC YIJIOB O M -OL. 1 9.03
101-103 (®opmyinbl Cll0KEHUS 3 14.03, 14.03,
16.03
104-105 [Cunyc, KOCMHYC ¥ TaHT€HC IBOMHOIO yria 2 16.03, 28.03




106 Cumnyc, KOCUHYC U MAH2EHC NOJOBUHHO20 Veld 1 28.03
107-108 [®Dopmynsl npuBeneHus 2 30.03, 30.03
109 CymMma 1 pa3HOCTh CHHYCOB. 1 4.04
110 CymMma 1 pa3HOCTh KOCUHYCOB 1 4.04
111 [Ipon3BeeHne CHHYCOB M KOCUHYCOB 1 6.04
112 Pemenue ynpaxxuenuii mo teme «OCHOBHBIE TPUTOHOMETPUIECKHE (DOPMYITBI) 1 6.04
113 Kontpoabnas padoraNe7 no teme «OCHOBHbIE€ TPUTOHOMeTpUYecKHe (DOPMYJTbD) 1 11.04
Tpuronomerpnuyeckne ypapuenust 204.
114-116 | YpaBHeHuUE cOSX = a 3 11.04, 13.04,
13.04
117-119 |YpaBHeHnwue sinx = a 3 18.04, 18.04,
20.04,
120-121 [YpaBHeHue tgx =a 2 20.04, 25.04
122-124 |TpuroHoMeTpudecKrue ypaBHEHUs, CBOAAIINECS K anreOpandeckuM. OTHOPOIHBIC YPaBHEHUS 3 25.04, 27.04,
27.04
125-127 |Metoasl 3aMeHbI HEM3BECTHOTO U PA3JIOKEHUSI HA MHOKUTENU. MeTo1 OIIeHKH JIEBOM U IIpaBoi yactei 3 2.05, 2.05,
TPUTOHOMETPUUYECKUX YPABHEHUI 4.05
128-129 [Cuctembl TPUrOHOMETPUUYECKUX YPABHEHUM 2 4.05, 11.05
130-131 |TpuronomerpuyecKkue HepaBeHCTBA 2 11.05, 16.05
132 Pemenue ynpaxnenuii no reme « TpuroHoMeTpudecKue ypaBHEHUSD) 1 16.05
133 KonTpoJubHnas pabora Ne 8 no teme « Tpuronomerpnyeckne ypaBHeHHUs» 1 18.05
HUTorosoe moBropenue 7 4
134 Pemnienne noka3areybHbIX U CTENIEHHBIX YPABHEHUI  HEPABEHCTB. 1 18.05
135 Penienue norapuMu4ecKux ¥ TPUTOHOMETPUUECKHUX YPaBHEHHUH U HEPaBEHCTB. 1 13.05
136 HToroBasi koHTpoJibHasi padoTa Ne 7 1 23.05
Hroro 1404




KaﬂeHHapHO-TeMaTH‘IeCKOC INIAHUPOBAHUE

AureOpa 1 HavaJi1a MaTeMaTu4Yeckoro anaausa 11 A kiacce
B cootBeTcTBUM € TO0BBIM KajieHaapHbIM yueOHbIM rpadukom MBOY Kynemosckoit COII Ne 17 A3oBckoro paiiona

Ha 2023-2024 yueOnbiii Tox: B 11 A kiacce - 136 u.

Ne Coaeprxanue yueOHOro MaTepuaa Koax- Hara
ypOKa BO IJIaH paxr
4acoB
I'naBa I. Tpuronomerpuveckue pynkumuu 19 u
1-2 OO6nacTp onpeneNeHus] © MHOKECTBO 3HAUEHUH TPUTOHOMETPUYECKHUX  (YHKIUH 2 04.09; 05.09
3-5 YETHOCTH, HEYETHOCTD, MIEPUOINIHOCTH TPUTOHOMETPUICCKUX (DYHKITHI 3 8;-83;11 0
6-8 CBOMCTBO PyHKITMHU y = COS X U e€ Tpadux 3 12.09;
14.09; 14.09
9-11 CBoiicTBO QyHKIMY Yy = sin X U €€ rpaduk 3 18.09;
19.09; 21.09
12-13 | CgoiicTBa u rpaduku QyHKIUN y =tg X 1 y = ctg X 2 21.09; 25.09
14-16 | OGpaTHbIE TPUTOHOMETPUUECKHE (HYHKIIUH 3 26.09;
28.09; 28.09
17-18 | Pemenue ynpaxHeHui o Teme «TpuronoMmerpudeckie QyHKIHI 2 02.10; 03.10
19 KontpoabHnasi padora Ne 1 « Tpuronomerpuyeckue GyHKIMMI» 1 05.10
IIpon3BoaHas M ee reoMeTPUYECKUH CMBICJT 22 4.
20--22 | IIpegen mociie10BaTENIbHOCTH 3 05.10;
09.10; 10.10
23-24 | Ilpenen hyHKIMM 2 12.10; 12.10
25 HenpepbBHOCTD QyHKITNH 1 16.10
26-27 Onpenenenue Npou3BOTHON 2 17.10; 19.10
28-30 | IIpaBuna nudhepeHunpoBaHus 3 19.10;
23.10; 24.10
31-32 | [IpousBojHasi CTENEHHON (YHKIIMU 2 26.10; 26.10
33-35 | [Ipon3BoIHBIC HEKOTOPBIX dJIEMEHTAPHBIX (YHKITUH 3 07.11;
09.11; 09.11
36-38 | ['eoMeTpUYECKUI CMBICIT POU3BOTHOM 3 13.11;
14.11; 16.11
39-40 | Pemenwne ynpaxHeHui 1Mo Teme «[Ipon3BoaHas 1 €€ reoOMeTPUISCKUN CMBICIT» 2 16.11;20.11




41 | Kontponbnas paGora Ne 2 «IIpoM3BoIHAs H ee FeOMETPHYECKHIl CMBICTY. B
IIpumeHeHne NPOU3BOAHON K HCCIAEA0BAHNIO PYHKUIMH 16 4
42-43 | Bo3pacranue u yObIBaHuE QYHKIUHU 2 23.11;23.11
44-45 | DrcTpeMyMbl QYHKITUN 2 27.11;28.11
46-48 | HaubGonplee 1 HauMeHbIee 3HAUCHUS (PYHKITHH 3 30.11;
30.11; 04.12
49-50 | IIponsBoaHas BTOPOrO NOPSIIKA, BBITYKJIOCTh M TOUKH Iepernoa 2 05.12;07.12
51-54 | Iloctpoenue rpadukoB GyHKIHI 4 07.12;
11.12;
12.12; 14.12
55-56 | Pemenne ynpaxHeHui 1Mo Teme «[IpruMeHeHne mMpor3BOAHON K UCCIICTOBAHHMIO (DYHKITHID) 2 14.12;18.12
57 KontpoabHas padora Ne 3 «lIpuMeHeHre MPOU3BOAHOI K HcCaeJOBAHUIO PYHKIMII» 1 19.12
IlepBooOpa3Hasi u muHTerpasa 16 u.
58-59 | IlepBooOpazHas 2 21.12;21.12
60-62 | [IpaBuna Hax0XIEHUS IEPBOOOPA3HBIX 3 25.12;
26.12; 28.12
63-65 | [Tnomane KPUBOJMHEHHOM Tpanenun. VHTerpai u ero BEIMUCIICHUS 3 28.12;
09.01; 11.01
66-68 | Beraucienue miomaaei GUryp ¢ moMoIs0 HHTErPaIoB 3 11.01;
15.01; 16.01
69 [TprMeHEeHHE HHTETPAJIOB TS PelIeHUsT GU3HYSCKUX 3a1a4 1 18.01;
70 [Tpocreiinme quddepeHnnanbable ypaBHEHHS 1 18.01
71-72 | Pemenne ynpaxHeHuit mo reme «I[lepBooOpa3Has U HHTETPa 2 22.01;23.01
73 KontpoabHas padora Ne 4 «IlepBoodpa3nas u UHTerpam». 1 25.01
KomoOunaropuka 13 4.
74-75 | MaTtemarudeckast WHIYKITHS 2 25.01; 29.01
76-77 | llpaBuno npousBenenusi Pazmenienus ¢ mOBTOPEHUSIMU 2 30.01; 01.02
78-79 ITepecranoBku 2 01.02; 05.02
80 Pa3menienus 6e3 moBTOpeHUM 1 06.02
81-83 | Coueranus 6e3 moBTopeHuii 1 OnHoM HproToHa 3 08.02;
08.02; 12.02
84 CoueraHus C TOBTOPCHHUSIMH 1 13.02
85 Pemenue ynpaxsaenuit no reme «KomOuHaTOpHKa» 1 15.02
86 KontpoabHas padora Ne 5 «KomouHaTopukay. 1 15.02

JJieMeHThI Teopuu BeposiTHocTei 11 9




87-88 | BeposTHOCTH COOBITHSI. 2 19.02;20.02
89-90 | CnoxxeHue BEepOSITHOCTE. 2 22.02;22.02
91 YcioBHas BEpOSATHOCTh. He3aBUCHMOCTB COOBITHI 1 26.02
92-94 | BeposAITHOCTH MPOU3BEICHHS HE3aBUCUMBIX COOBITUI 3 27.02;
29.02; 29.02
95 ®opmyna beprymm 1 04.03
96 Pemenue ynpaxxHeHuit 1o TeMe « DJIEMEHTBI TCOPHH BEPOSITHOCTEH 1 05.03
97 KonTpoabHasi padora Ne6 «DjieMeHThI TeOPUH BepPOATHOCTE». 1 07.03
KommiiekcHblie unciia 14 4.

98-99 | OnpeneneHre KOMIDICKCHBIX unces. CII0)KEHUE U YMHOXKEHNE KOMIUICKCHBIX YHCET 2 07.03;11.03
100-102 | KommuiekcHO conpsikE€HHbIE uncina. Moaysib KOMIUIEKCHOTO uncia. Onepanuy BBIYNTAaHUS U JIETICHUS 3 }igg 1403
103-104 | I'eomeTpuueckasi MHTEpIpETalMsl KOMIUIEKCHOTO YHCIIa 2 18.03;19.03

105 Tpuronomerpudeckas GopMa KOMIUICKCHOTO YHCIIa 1 21.03
106-107 | YMHOXEHUE U AeTICHHE KOMIUICKCHBIX YMCE, 3alMCaHHbIX B TPUTOHOMETprieckoil popme. dopmyna 2 21.03;01.04
Myagpa
108 KBagpaTHOe ypaBHEHHE C KOMIUIEKCHBIM HEM3BECTHBIM 1 02.04
109 W3BiieueHre KOpHS U3 KOMIUIEKCHOTO YKciia. AreOpandecKue ypaBHECHUS 1 04.04
110 Pemenue ynpaxsaenuit no reme «KoMIIeKCHbIC YHCIay 1 04.04
111 KontpoabHasi padora Ne7 « KoMIieKcHbIe YHCIA» 1 08.04
IToBTOpenue 25 u.
112 Brruucnienus u npeodpazoBanus. J[eficTBUS O CTeEHIMU 1 09.04
113 TexkcToBBIC 3371a4X HA TPOICHTHI. BhIoTHeHHE pacy€ToB 1Mo Gpopmyam 1 11.04
114 ITpeoOpa3oBanus anreOpandeckux BHIPAKEHUN U Tpooeit 1 11.04
115 ITpeoOpa3oBaHUs YUCIIOBBIX U OYKBEHHBIX HPPAITMOHAIBHBIX BBIPAKCHHIMA 1 15.04
116 ITpeoOpa3oBanusi OyKBEHHBIX MMOKA3aTEIbHBIX BHIPAKEHUH 1 16.04
117 ITpeobpa3oBaHUs YUCIOBBIX U OYKBEHHBIX JIOTrapu()MUYCCKUX BBIPOKCHUN 1 18.04
118 Beruncnenue 3Ha4eHNUH TPUTOHOMETPUYCSCKUX BhIpakeHUH. [IpeoOpa3oBaHus YUCIOBBIX 1 18.04
TPUTOHOMETpHYECKUX BhipakeHui. [IpeoOpazoBanusi OyKBEHHBIX TPUTOHOMETPUYCCKUX BBIPAKCHUI
119 JluneitHple, KBaJpaTHbIC, KYyOMUECKHUE YpaBHCHUS 1 22.04
120 ParmoHanbHble ypaBHEHHS 1 23.04
121 HpparmoHaibHbIe YpaBHCHHUS 1 25.04
122 IToka3zaTenbHbIC YpaBHEHUS 1 25.04




123 Jlorapudmudeckue ypaBHeHUs 1 29.04
124 TpuroHomeTpudeckue ypaBHEHHUs! 1 30.04
125 3aj1aun Ha BEIOOP ONTUMAJILHOTO BapHaHTa 1 02.05
126 HepaseHnctBa 1 02.05
127 [Tpon3BogHas 1 mepBoOOpa3Has 1 06.05
128 3asia4y Ha IPOLEHTHI, CIUIaBbl M CMECU 1 07.05
129 3agaun Ha JBMOXKEHUE T10 NMPSIMOH, 110 OKPYKHOCTH 1 13.05
130 3amaun Ha IBMKEHUE I10 BOJE 1 14.05
131 3agaun Ha COBMECTHYIO paboTy 1 16.05
132 HroroBas koHTpoJsibHAs paboTa. 1 16.05
133 IIpakTHKyM 1O PELICHUIO 3a1a4. 1 20.05
134 [IpakTHKyM MO pELICHUIO 3a1a4. 1 21.05
135 [IpakTHKyM MO peLICHUIO 3aa4. 1 23.05
136 IIpakTHKyM 10 PELICHUIO 3a/1a4. 1 23.05
Hroro 136
COI''TACOBAHO COT'JIACOBAHO

[TpoTokon 3acegaHuss METOIMYECKOTO OObEIUHEHHSI yUUTEIeH
maTemaTuku, uHbopmatuku, pusuku MBOY Kynemosckoit
COIII Nel7 A3zoBckoro paiioHa

oT 24 aprycra 2023 1. Ne |

/O.I". T'omoBaus /

3amecTuTenb qupekropa no Y BP

24 aBrycra 2023r.

/1. H.Pproanpuenko/




	1. Пояснительная записка
	Формы контроля
	1. Планируемые результаты
	Степенная функция
	Показательная функция
	Обучающийся научится:
	 вычислять значения показательных функций, заданных формулами;
	 составлять таблицы значений показательных функций; строить по точкам графики показательных функций; описывать свойства показательной функции на основании ее графического представления;
	 решать показательные уравнения и системы уравнений базового уровня сложности;
	 решать показательные неравенства базового уровня сложности.

	Логарифмическая функция
	Обучающийся научится:
	 формулировать определение логарифма, свойства логарифма;
	 вычислять значения логарифмических функций, заданных формулами;
	 составлять таблицы значений логарифмических функций; строить по точкам графики логарифмических функций; описывать свойства логарифмической функции на основании ее графического представления;
	 решать логарифмические уравнения и системы уравнений базового уровня сложности;
	 решать логарифмические неравенства базового уровня сложности.

	Тригонометрические формулы
	Обучающийся научится:
	 формулировать определение и иллюстрировать понятие синуса, косинуса, тангенса и котангенса на единичной окружности;
	 объяснять и иллюстрировать на единичной окружности знаки тригонометрических функций;
	 формулировать и разъяснять основное тригонометрическое тождество;
	 вычислять значения тригонометрической функции угла по одной из его заданных тригонометрических функций.

	Тригонометрические уравнения
	Обучающийся научится:
	 проводить доказательное рассуждение о корнях простейших тригонометрических уравнений;
	 решать тригонометрические уравнения базового уровня сложности.

	Планируемые результаты курса алгебры и начал математического анализа в 11 классе
	Тригонометрические функции
	Обучающийся научится:
	 вычислять значения тригонометрических функций, заданных формулами;
	 составлять таблицы значений тригонометрических функций;
	 строить по точкам графики тригонометрических функций; описывать свойства тригонометрических функций на основании их графического представления.

	Производная и её геометрический смысл
	Обучающийся научится:
	 формулировать определение производной функции;
	 использовать определение производной для нахождения производной простейших функций;
	 вычислять угловой коэффициент касательной;
	 понимать, в чем заключается геометрический смысл производной.

	Применение производной к исследованию функций
	Обучающийся научится:
	 находить промежутки монотонности функции по знаку производной функции, определять знак производной функции на промежутках монотонности;
	 определять понятия точек минимума и максимума функции; находить точки экстремума функции;
	 с помощью производной исследовать функцию и строить эскиз графика данной функции;
	 находить наибольшее и наименьшее значение функции на отрезке;
	 находить наибольшее и наименьшее значение функции на интервале.

	Интеграл
	Обучающийся научится:
	 доказывать, что данная функция является первообразной для другой данной функции;
	 находить для функции первообразную, график которой проходит через точку с заданными координатами;
	 знать и уметь использовать правила нахождения первообразных.
	Обучающийся научится:
	 применять правило произведения для решения задач на нахождение числа объектов, вариантов или комбинаций; решать простейшие комбинаторные задачи, уравнения относительно n, содержащие выражения
	вида Pn, A пm, C пm.

	Элементы теории вероятностей
	Обучающийся научится:
	 решать задачи на нахождение вероятностей событий, в том числе с применением комбинаторики;
	 приводить примеры противоположных событий.

	3.Содержание курса «Алгебра» 10-11 классы
	11 класс
	Календарно-тематическое планирование, алгебра 10 А класс
	Календарно-тематическое планирование
	Алгебра и начала математического анализа 11 А класс
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