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IHosicHuTebHASA 3anIMCKA.

Pabouas mporpamma mo amredpe s 10-11-xX kimaccoB  SABISETCS COCTAaBHOW YacThIO
OCHOBHOI  00pa3oBaTeiabHONW MpOrpaMMbl cpeaHero oOuiero o6pazoBaHus MyHUIIMIAIBHOTO
aBTOHOMHOTO 00I1e00pa3oBarenbHOro yupexaeHus "Cpennsist odmeoOpasoBarenbHas mkona Ne41" u
COCTaBJIeCHA B COOTBETCTBUM C OCHOBHBIMU MOJIOKeHUsIMH DenepanbHOro TocyJapCTBEHHOTO
00pa30BaTeNBLHOTO CTaHIApTa CpeaHEro odiiero oopasoBanus (mpukaz MunoOpHayku PO Ne 413 or
17 mas 2012 r.), pexomennanusmu [IpumMepHO TpOrpaMMmbl CpeIHEro OOIIEro 00pa30oBaHUS IO
matematuke u IIporpammbl oOmeoOpazoBaTenbHbIX yupexaeHuit ®PI'OC. Anrebpa u Hauana
Marematnueckoro aHamm3a 10-11 kmaccel, cocraButenb bypkuHa A.A. (AnreOpa u Havana
MaTeMaThueckoro aHanmsa. CoopHuk pabdoumx mporpamm. 10-11 xmaccel 6a30BbId U yrioyOIeHHBINR
YPOBHH, [TOCOOME 1151 yurTenel o0ieobpa3oBaTebHbIX yupekaenuii - M.: IIpocserienue, 2020).

Pabouas ydyeOHas mporpamMma HE COAEPXKUT PACXOXKACHUN € aBTOpPCKUMHU mnporpammamu 111
A..AnumoBa u n1p., (Anre6pa u Havana MaTeMatndeckoro aHanmu3a. COopHuK pabounx nporpamm. 10-
11 xkmaccel 06a30BbIi M YrayOJNEHHBId YPOBHH;, IOcOOME aisi yduTened o0meo0pa3oBaTebHBIX
yupexaenuii.- M.: Ilpocsemmenune, 2020). 3a cyet pezepBa yueOHOro BpeMeHH J100aBIEHBI BE TEMbI
«Anre0panyeckue YypaBHeHHsi M CHCTeMbl HeJHMHellHbIX YypaBHeHuil» B 10 Kkiacce,
«Kommiekcnsbie unciaa» B 11 kiacce.

[Iporpamma neTanmu3MpyeT M pacKpbIBaeT COJACpKAHWE CTaHIAPTa, OIpenessieT OOuIyro
CTpaTeruto OOydueHHUs, BOCIUTAHUS U Pa3BUTHUS YYalIUXCS CpPEACTBAMH Y4eOHOro mpeaMmeTa B
COOTBETCTBHM C IEISIMU H3YYCHHS MAaT€MAaTHUKH, KOTOPBIE OMpPENEJCHbl CTaHIapTOM.

OOydeHne oCyIecTBISICTCS 0 clieayroniemMy yaeoHuky ¢ 2020-2021 yae6Horo roja:
1. HI.LA.AnmumoB u np. AnreOpa 1 Hayajga MareMaruueckoro aHanu3a 10-11 kimaccel 6a30BbId U
yray6nennsiid yposau M: [Tpocsenienne 2020r.
Cpoxk peanuzanuu padodeil mporpaMmsl 2 Toja.
W3ydeHne anreOpbl B cTapileil MIKOJIE OCYIISCTBIISICTCS Ha JBYX YPOBHSAX - 0a30BOM U
yr1yOJIeHHOM, KX bl U3 KOTOPBIX UMEET CBOIO crielu(UKy.
Ha 6azoBoM ypoBHE pematotcs npodiemMsl, CBsI3aHHbIE ¢ (OPMUPOBAHKUEM 00ILEN KYIbTYpHI,
C Pa3BHUBAIOIIMMH U BOCIUTATEIBHBIMH LEISIMH 00pa30BaHUs, B COLMANIM3AINH JUYHOCTH. M3yueHue
Kypca MaTeMaTHKH Ha 0a30BOM YpPOBHE CTaBUT CBOEW LEIbI0 IOBBICUTH KYJIbTYpHBIM YpOBEHBb
YeloBeKa M 3aBemaeT (POPMUPOBAHHE OTHOCHUTENBHO IEJIOCTHONW CHCTEMbl MaTEeMAaTUYECKUX 3HAHUN
KaK OCHOBBI IS TPOJOJKEHUsI 00pa30BaHus B 001acTAX, HE CBSI3aHHBIX C MAaTEMATHKOM.
VYrinyGiieHHBIE ypOBEHb CIOCOOCTBYET TMOJIyY€HUIO OOpa3oBaHMs B COOTBETCTBUU CO
CKJIOHHOCTSIMM U MOTPEOHOCTSIMHU y4allMXcs, 00ECleYrBaeT MX OPHUEHTALHI0O M CaMOOIpPEIENICHHUE.
N3ydyenne kypca MaTeMaTHKU Ha YIUIyOJIEHHOM YpPOBHE CTaBUT CBOEH IIENbIO 3aBEpIICHUE
(OopMHPOBAaHUS CUCTEMBl MATEMATUYECKUX 3HAHUN KaK OCHOBBI Ui MPOJOHKEHUS MaTEMaTUYECKOTO
oOpa3oBaHust B cucTeMe Mpo(ecCHOHAIbHOW MOATrOoTOBKU. OTKpbIBa€T  JIOMOJIHUTENIbHBIC
BO3MOXXHOCTH  JUIsl  COBEpIICHCTBOBAHUS MHTEJUIEKTYalbHBIX W  TBOPUECKUX CIIOCOOHOCTEN
BBIITYCKHUKOB, Pa3BUTHS HCCIEAOBATEIbCKUX YMEHUH U HABBIKOB, (OPMUPOBAHUS KYJIbTYPHI
MBIIICHUS] © MATEMAaTHYECKOTO SI3bIKA.
N3yuenne kypca anreOpbl Ha 0a30BOM YpOBHE CTaBUT CBOEW HAMpaBICHO Ha JOCTHKEHHE
CHEAYIONIUX LeJeH:
® OBJIAJICHUE CUCTEMON MaTeMaTHYeCKHX IMOHSITHH, 3aKOHOB M METOJOB, U3y4aeMbIX B Ipejaenax
OCHOBHOH 00pa30BaTeNbHOM MPOrpaMMBbl CpEIHEro oo1ero oO0pa30BaHUs, YCTaHOBJIECHUE
JIOTUYECKON CBSI3U MEKy HUMU;
® OCO3HAaHHME U OOBSICHEHHE PO alreOpbl B OMHCAHUU U HUCCIEIOBAHUU IPOIECCOB U SIBICHUN;
MpEACTABICHUE O MATEMATUYECKOM MOJECIMPOBAHUM U €T0 BO3MOKHOCTSX;
® OBJIQJICHUE MATEMATUUYECKONW TEPMHUHOJIOTMEN U CUMBOJIMKOM, HAYaIbHBIMHU MOHSTUSIMU JOTUKU
U T[pPUHIUIIAMH ~ MaTeMaTH4YeCKOro JI0Ka3aTelabCTBA; CaMOCTOSITENIbHOTO  MPOBEIEHUS
JTIOKa3aTelIbHbIX PAaCcCYKICHHI B XOJI€ pellIeHus 3a/1a4;
® BEHITIOJTHEHUE TOYHBIX U MPUOIMKEHHBIX BBHIYHUCICHHE U TTPE0Opa3oBaHUil BRIPAKEHUH; pEIICHNE
YpaBHEHUI M HEPABEHCTB; pellIEeHUE TEKCTOBBIX 3ajJay; HccieaoBaHue QyHKUIUN, TOCTPOCHUE



UX rpaUKOB; OLIEHKA BEPOSITHOCTH HACTYIIJICHUS! COOBITUN B IPOCTEHIINX CUTYALIMSIX;
® CIIOCOOHOCTH MPHUMEHSATH MPUOOPETEHHbIE 3HAHUSI M YMEHUS JJIsl PelleHus 3a7ad, B TOM 4HClie
3a/1a4 MPaKTUYECKOro XapaKTepa U 3a/1ay U3 CMEKHBIX YUeOHBIX MPEAMETOB.
Ha yriy6JieHHOM ypoBHe K NepeyHcJIeHHbIM Bbile 100aBJISIIOTCS:
® CTAaHOBJICHME MOTHMBALIMM K TOCJIEAYIONIEMY M3YYEHUIO MAaTeMaTHKH, eCTECTBEHHBIX U
TEXHUYECKUX AUCLUUIUIUH B YUPEKICHUSIX CUCTEMBI CPETHETO U BBICIIETO MPOPECCHOHATBHOIO
00pa3oBaHMs U IJIs1 CAMOOOpa30BaHMS;
® MOHUMAHHE M YMCHHE OOBSICHHTH TPUYUHBI BBEACHHUS aOCTPaKIWil TNpU TOCTPOCHUU
MaTeMaTHYECKUX TEOPHii;
® OCO3HAHME U BBISBICHUE CTPYKTYPHI JOKA3aTEIbHBIX PACCYKICHHM, JTOTHYECKH OOOCHOBAHMUS
JI0Ka3aTeNbCTB; OCMBICIIEHUE TPOOJIEeMbl COOTBETCTBUS JCTYKTUBHBIX BBIBOJIOB OTBJICUCHHBIX
TEOpU U peaIbHOM JKU3HU;
® OBJIaJICHUE OCHOBHBIMU MOHATUSAMH, HJIEIMU M METOJIaMHU MAaTeMaTU4YeCKOTO aHajiu3a, TeOpuu
BEPOSITHOCTEH M CTATUCTHKH; CIIOCOOHOCTH MPUMEHSTH MOJIyY€HHBIC 3HAHUS JUIS OMHMCAHUS U
aHaJM3a npo0JeM U3 pealbHOM JKU3HH,
® FOTOBHOCTh K PEHICHHIO IIMPOKOrO Kiacca 3ajady M3 pa3iUYHbIX pa3/ie]IOB MaTeMaTUKH U
CMEXHBIX YU4EOHBIX IPEAMETOB, K TOUCKOBOW M TBOPYECKOH NEATETHHOCTH, B TOM UYHUCIIE TIPU
pelIeHrr HEeCTaHIapPTHHIX 3a/1ay;
® OBJAJICHUE HABBIKAMH  HUCIOJB30BAaHUS  KOMIBIOTEPHBIX MpPOTpaMM TpU  PEIICHUU
MaTeMaTHYeCKUX 3a/lad, B TOM YHWCJE /AJs IMOHCKAa MyTH PEHIeHUS M WILIIOCTPAlUUd XO0Ja
paccyxaeHusl.
JInuHoCTHBIE, MeTaNlpeIMeTHbIE U NPeMeTHbIE Pe3yabTaThl
OCBOEHMA aJaredpbl
JIuunocmmuule pezynomamst — 3T0 cPOPMUPOBABIIAACT B 00pa30BaTEIHLHOM MPOLIECCE CHUCTEMA
LIEHHOCTHBIX OTHOIICHMH ydammxcs K cele, APYruM Yy4YacTHHKaM oOpa30BaTeNbHOrO MpoIliecca,
caMoMy 00pa3zoBaTeIbHOMY TIPOIECCy, OOBEKTaM IIO3HAHMSA, pe3yJbTaTaM 00pa3oBaTeIbHOMN
NeSITEIbHOCTH.
Y yuawguxca oyoym cpopmuposanwi:

OTBETCTBEHHOE OTHOIIICHHE K YUCHHIO;

TOTOBHOCTb U CIIOCOOHOCTh 00YyYarommxcsl K CaMOpPa3BUTHIO U CaMOOOPa30BaHUIO Ha OCHOBE
MOTHBAIIMH K O0YYEHHIO U MIO3HAHUIO;

YMEHHE ICHO, TOUYHO, TPAMOTHO M3JIaraTh CBOM MBICIIM B YCTHOM M MMCbMEHHOM peyH,
MMOHMMATH CMBICIT TIOCTABJICHHOW 3a]Ja4H, BEICTPAUBATh apTyMEHTAIUIO, IPUBOUTH IPUMEPHI U
KOHTPIIPUMEDHI;

HavallbHbIE HAaBBIKU aJaNTallii B JMHAMUYHO U3MEHSIOIIEMCS MUPE;

9KOJIOTHYECKas KYJIbTYpa: IEHHOCTHOE OTHOIIEHUE K IPUPOTHOMY MUPY, FTOTOBHOCTb
CIIeZIOBaTh HOpMaM MPHPOI00XPAHHOTO, 3I0POBhECOSPETAIOIETO TOBEICHUS;

(dbopmMHIpoBaHKE CIIOCOOHOCTH K YMOLIMOHATBHOMY BOCIIPHATHIO MATEMAaTHUECKUX OOBEKTOB,
3a/1a4, peLIeHUN, PacCyKICHUN;

YMEHHUE KOHTPOJIMPOBATh MPOLIECC U PE3yNIbTaT yueOHON MaTeMaTH4eCcKOl e TebHOCTH;

Y yuawguxca mozym 6vime cpopmuposanvi:
MepBOHAYANIbHBIE TPEACTABIICHUSI O MAaTEMAaTHUECKON HayKe Kak cdepe 4enoBeuecKon
JesTeNbHOCTH, 00 dTamax e€ pa3BUTHA, O €€ 3HAYMMOCTH JIJIsl Pa3BUTHS [IUBUIIN3AIINN;
KOMMYHUKATHUBHAsI KOMIIETEHTHOCTh B OOIIEHUHU M COTPYTHUYECTBE CO CBEPCTHUKAMH B
o0pa30BaTenbHOM, yueOHO-UCCIIeI0BAaTENbCKOM, TBOPUECKON U IPYTUX BUJIAX JIEATEIbHOCTH;
KPUTUYHOCTh MBIIIJIEHUS], yMEHUE PACIIO3HABATh JIOTUYECKHA HEKOPPEKTHBIE BHICKA3bIBAHMS,
OTJINYATh THIIOTE3Y OT (PaKTa;
KpEaTUBHOCTh MBIITUICHUS, HHUITUATUBbI, HAXOYUBOCTH, aKTUBHOCTH TPH PEIICHUN
apruMETHYECKHX 3a]1a4.
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Memanpeomemnule pe3yibmamel — OCBOCHHbIE 00yJarolUMUCA Ha 0a3e OJHOr0, HECKOIbKUX

WIK BCeX YYeOHBIX TMPEAMETOB CIOCOOBI JIEATEIBHOCTH, TPUMEHUMBIE KaK B paMKax
00pa30BaTeNbHOrO MPOIIECcca, TAK U B IPYTUX KUZHEHHBIX CUTYaIIHIX.
PeryasiTuBHble
yuawjuecs Hayuamcs:

(hopMyIIMpOBAaTh U yJEPKUBATh yUeOHYIO 3a/1a4y;

BBIOMpATh IEUCTBUS B COOTBETCTBUU C ITOCTABJICHHOM 3a/1aueil ¥ YCIOBUSIMU pealn3aluy;

IUTAHUPOBATh IMYTH JTOCTHKEHUS 1ieJiel, 0CO3HAHHO BbIOMpaTh Hanboiee 3 eKTHBHbBIE
CHIOCOOBI pelieHHs YIeOHBIX U TTO3HABATEIbHBIX 33724,

MPEABUICTh YPOBEHb YCBOCHUS 3HAHUM, €T0 BPEMEHHBIX XapaKTEPUCTHK;

COCTaBJIATH IJIaH U MOCJEI0BATeNIbHOCTD ICHCTBUIA;

OCYILIECTBISATH KOHTPOJIb IO 00pasily U BHOCUTh HEOOXOAUMbIE KOPPEKTUBBI,

aJICKBATHO OIICHUBAThH MMPABWIIBHOCTH WM OIIMOOYHOCTH BBIMOTHEHUS YUeOHOU 3a1aun, e€
OOBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIC BO3MOYKHOCTH €€ peIlICHHUS,

CIIMYaTh CIOCO0 ACUCTBUS U €ro pe3yibTaT ¢ 3aJJaHHBIM YTAIOHOM C IIeJIbI0 OOHAPYKEHUS
OTKJIOHEHHUH U OTIUYMIA OT STANOHA;

yuauiuecs noyuam 603MOHCHOCHIb HAYUUMbCA:

OIIPEAEIIATH NOCIIEN0BATENBHOCTD IPOMEKYTOUHBIX LIEJIEH U COOTBETCTBYIOLINX UM JIE€HCTBUN
C Y4€TOM KOHEYHOTI'O pe3yJIbTaTa;

MIPEABUIETh BOZMOXKHOCTH IOJyYEHUs KOHKPETHOIO pe3ysbTaTa IIPH PELICHUH 3a/1a4;

OCYILIECTBIIATh KOHCTATUPYIOLIMI U POTHO3UPYIOLINI KOHTPOJIb IO PE3YJIbTATy U IO CIIOCO0Y
JIEHCTBHUS,

BBLIEJIATh U (POPMYIUPOBATH TO, YTO YCBOEHO U UTO HYKHO YCBOMTD, ONPENEIATh KaYeCTBO U
YPOBEHb YCBOCHHS;

KOHLEHTPHUPOBATh BOJIIO JIJISl IPEOI0JICHNS NHTEIIEKTYaJIbHBIX 3aTPYAHEHUN U (PU3HUECKUX
MIPENATCTBUM;

ITo3HaBaTebHBIE
yuauwgueca Hay4uamca:

CaMOCTOSITENILHO BBIJIENATh U (POPMYJIUPOBATH 103HABATEIBHYIO 11ETIb;

UCMOJIb30BaTh O0IME NMPUEMBI pEeILICHHs 3a/1a4;

MIPUMEHSThH MTPaBUJIA U NOJIB30BAaThCS MHCTPYKIUSAMU U OCBOCHHBIMU 3aKOHOMEPHOCTSAMHU;

OCYULIECTBJIATh CMBICIIOBOE YTCHHUE;

CO3J1aBaTh, IPUMEHSATH U MPe0OPa30BHIBATH 3HAKOBO-CUMBOJIMYECKHE CPECTBA, MOJEIH U
CXEMBI JUJIs pEeLICHMsI 3a/1a4;

CaMOCTOSITENIbHO CTaBUTh L€, BHIOMPATh U CO3/1aBaTh AJITOPUTMBI JJIs PEILIEHUs] yU4eOHbIX
MaTeMaTHYeCKUX MpodIem;

IIOHMMATh CYIIHOCTH aJITOPUTMUYECKUX NPEANUCAHUN U YMETH I€HCTBOBATh U COOTBETCTBUH C
IIPEIIOKEHHBIM aITOPUTMOM,;

MMOHUMATh U UCIOJIb30BaTh MAaTEMAaTUYECKUE CPEACTBA HATJIATHOCTU (PUCYHKH, YEPTEXKH,
CXEMBI U JIp.) JAJIsl WILTIOCTPALUY, HHTEPIPETalluu, apryMeHTallHH;

HaXO/UTh B Pa3IMYHBIX HCTOYHHUKAX UH(OPMAIHIO, HEOOXOAUMYIO ISl PeLIeHUs
MaTeMaTHYECKUX MPOoOJIeM, U TIPEACTaBIATh €€ B MOHATHOW (hopMe; MPUHUMATh PEIIUT, B YCIOBUAX
HEMOJIHOM U U30BITOYHOM, TOYHOM U BEPOSITHOCTHOM MH(OPMALINK;

yuauiueca nojiyuanm 603MOICHOCHb HAYUUMBCA?
YCTAaHABJIMBATL MPUYNHHO-CIICACTBCHHBIC CBA3U; CTPOUTH JIOTUUCCKUEC PACCYKICHUH,
YMO3aKIHOUCHUA (I/IH}IyKTI/IBHI)Ie, ACAYKTHBHBIC U I10 aHaJ'IOFI/II/I) U BBIBOJHBI,
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(dhopMUpOBaTh YUEOHYIO U OOIIETONB30BATENIBCKYI0 KOMIIETEHTHOCTH B 00JIaCTH
HCIIOIh30BaHUs HHPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHonorui (MKT-koMmereHTHOCTH);

BUJICTh MAaTEMAaTHUECKYIO 3/1a4y B IPYTUX TUCIHIUIHHAX, B OKPY)KAIOIICH )KU3HHU;

BBIJIBUTATh TUIIOTE3bI IPH PEIICHUH Y4EOHBIX 33724 U TOHUMATh HEOOXOAUMOCTh UX
MIPOBEPKH;

TUTAHUPOBATh U OCYIIECTBIISTh IEATEIILHOCTh, HANIPABJICHHYIO HA PEIICHUE 33124
UCCIIEIOBATEIILCKOTO XapaKTepa;

BbIOMpaTh HanboJee palnoHaIbHbIe U Y3PPEKTUBHBIE CIOCOOBI PELICHHS 33/a4;

MHTEPIPETHPOBATH UHPOPMALIUH (CTPYKTYPUPOBATH, IEPEBOAUTD CILIOITHON TEKCT

B Ta0JIHIy, IPE3CHTOBATH OJIYYCHHYIO0 HH(POPMAIIHIO, B TOM Yuncie ¢ nomorbio UKT);

OLIEHUBATh WH(POPMAIIHIO (KPUTHYECKAsI OLIEHKA, OI[CHKA JOCTOBEPHOCTH);

yCTaHaBJIMBATh MPUYNHHO-CIICACTBEHHBIE CBSI3H, BRICTPAUBATh PACCYKACHUS, 0000IICHMS;

KoMMyHMKaTHBHBIE
yuauwguecs Hayuamca:

OpPraHU30BbIBATh YUEOHOE COTPYJHUUECTBO U COBMECTHYIO JIEATEIBHOCTh C YUUTEIEM U
CBEPCTHHKAMM: OTIPENEIATh IENH, pacTIpeieisaTh GYHKIUN U POJIH YYACTHUKOB;

B3aMMO/ICHICTBOBATh U HAXOAMUTH 00IIHE CIOCOOBI pabOThI; paboTaTh B rpyIIe: HAXOAUTh
o01iee pemieHre 1 pa3peniatb KOH(MIUKTH Ha OCHOBE COTJIACOBAHUS O3UIIHMM U yuéTa HHTEPECOB;
cirymarth naptHépa; GopMyIHpoBaTh, APTYMEHTUPOBATh U OTCTAMBATh CBOE MHEHUE;

MIPOTHO3UPOBATh BOZHUKHOBEHNE KOH(MIMKTOB MPU HAJTMYUH PA3HBIX TOUEK 3PCHUS;

pazpemiats KOHQIMKTHI HA OCHOBE Y4E€Ta HHTEPECOB U MO3UIINN BCEX YUaCTHUKOB;

KOOPJIUHUPOBAThH U MPUHUMATH Pa3IMYHbIC MO3UIIMU BO B3aUMOICHCTBUMY;

apryMEHTHPOBAThH CBOIO MO3HIIMIO U KOOPJUHHUPOBATH €€ C MO3UIUSIMH MTAPTHEPOB B
COTPYZIHUYECTBE MPH BHIPAOOTKE OOIIETO PEIICHUSI B COBMECTHOM JESTETBHOCTH.

Ilpeomemmnvie pe3yibmamsl BKIIOYAIOT B ce0sl: OCBOCHHBIE 00YUYAIOMIMMUCS B XOJA€ M3YYEHUS
y4eOHOro nmpeaMera yMeHus crenupuueckue Ui JaHHON MPpeIMEeTHOM 00J1acTH, BU/IbI A€ATEIbHOCTH
10 MOJYYEHHIO HOBOT'O 3HaHMsI B paMKaX yueOHOTro MpeaMeTa, ero Npeodpa3oBaHUIO U IPUMEHEHHIO B
y4EOHBIX, Y4eOHO-TIPOEKTHBIX U COLMAJIbHO-TIPOEKTHBIX CUTYalMsIX, (GOpMUpOBaHHE HAYYHOTO THIIA
MBIIUICHHS], HAYYHBIX TPEICTABICHUI O KIIOYEBBIX TEOPHUSIX, THIIAX M BHJAX OTHOIICHHUH, BIIaJICHUE
Hay4YHOI TepMHUHOJIOTUEH, KIIFOUEBBIMH MTOHATUSAMH, METOAAMHU U IPUEMaMHU.

Yuawueca naywamca:

paboTaTh C MaTEMAaTHYECKUM TEKCTOM (CTPYKTYpPUPOBaHUE, U3BJIECUEHUE HEOOXOIUMOM
nH(pOpPMAINN), TOYHO ¥ TPAaMOTHO BBIPAKaTh CBOM MBICIIA B YCTHOM M MUCHbMEHHOM PeYH, TPUMEHSS
MaTeMaTHYECKYIO TEPMUHOIIOTHIO i CHMBOJIUKY, UCTIOIB30BaTh Pa3IMYHBIE SI3BIKH MAaTEeMaTHKU
(coBecHBIN, CHMBOJIMYECKUH, rpadpuyeckuii), 000CHOBBIBATE CYX/I€HUS, IPOBOJANUTH KIACCU(PHUKAIINIO;

BJIaJIeTh 0a30BBIM MOHATUHHBIM aMlapaToM: UMETh NPEJICTaBIEHUE O YUcie, Jpoou;

BBITIOJIHATE apupMeTHIeCKre peoOpa3oBaHusl, MPUMEHSTh UX JIJIs pEIIeHHs YIeOHbBIX
MaTeMaTHYECKUX 3a]1a4;

MOJIb30BaThCsl U3YUYCHHBIMH MaTeMaTHYECKUMU (POPMYIIaMHu;

CaMOCTOSITENIHO MPUOOPETaTh M MPUMEHATh 3HAHUS B PA3IMUYHBIX CUTYAIMSX JJIS peIIeHUsS
HECJIO)KHBIX MPAKTHYECKUX 3a7ad, B TOM YHCJIE C UCIIOJIb30BaHUEM MTPH HEOOXOIUMOCTH CIIPABOYHBIX
MaTepUasoB, KAJIBKYISITOPa U KOMIIBIOTEPA;

MOJIb30BaThCS MPEAMETHBIM yKa3aTeleM SHIMKIIONEINH U CIIPAaBOYHUKOM JHU HaXOXKICHUS
uH(pOpMaINH;

3HATh OCHOBHBIE CIIOCOOBI PEJICTABIICHNS U aHAIM3a CTATHCTUYCCKUX JTAaHHBIX, YMETh PelaTh
3aJlayM ¢ MOMOIIbIO IIepedopa BO3MOKHBIX BAPHAHTOB;



Yuawueca nonyuam eozmorncnocme nayuumoca:

BBITNIOJHATH apudMeTndeckue npeoOpa3zoBaHusl BHIPAKEHUN, TIPUMEHATh UX [Tl pEIICHUS
y4eOHBIX MaTEeMaTHUECKUX 3a]a4 U 3a/1a4, BO3HUKAIOIINX B CMEKHBIX YUEOHBIX MTPEIMETAX;

IIPUMEHSTh U3yUEHHbIE MIOHATHUS, PE3Y/IbTAThl U METO/IbI IPU PELIECHUH 3a/1a4 Pa3Iu4HbIX
pa3zienoB Kypca, B TOM YHUCIIE 3a/1a4, HE CBOJSIINXCS K HEMOCPEACTBEHHOMY IPUMEHEHUIO U3BECTHBIX
aJIrOPUTMOB.

CaMOCTOSITENILHO JIEHCTBOBATh B CUTYallUd HEONPEAECIEHHOCTU IIPU PEIICHUH aKTyaJbHBIX JJIs
HUX Ipo0JIeM, a TAKKe CaMOCTOATEIBHO HHTEPIIPETUPOBATH PE3YIbTATHI PEIICHHS 33]a4 C YI€TOM
OrpaHUYECHUH, CBA3aHHBIX C PEAJbHBIMU CBOMCTBAMH PACCMAaTPUBAEMbIX IIPOLIECCOB U SIBJICHUM.

Conep:kanue y4eOHOI0 npeamera

ConepxaTenbHOW OCHOBOM M TJIaBHBIM CPEJICTBOM (OPMHUPOBAHUS W PpA3BUTHS BCEX
YKa3aHHBIX CIIOCOOHOCTEH CITYKUT IIeJIeHAIPaBICHHbIN 0TOOP yueOHOro Marepuaa, KOTOpbii BeAETcs
Ha OCHOBC IMPUHOUIIOB HAYYHOCTH U (1)YHI[aMeHTaJII>HOCTI/I, ucropusmMa, HAOCTYIIHOCTH U
HEMPEPBIBHOCTH, LEIOCTHOCTH U CHUCTEMHOCTH MAaTeMaTU4YeCKOro OO0pa3oBaHHUsA, €ro CBs3U C
TEXHUKOU, TEXHOJOTUEH, ku3Hbl0. ComepxaHue mo aiaredpe M HadajgaM MaTeMaTHYECKOTrO aHaian3a
dbopmupyercst Ha ocHOBe DyHIaMEHTANBHOIO SApa MIKOJIHLHOTO MaTeMaTH4ecKoro oopasopanus. OHO
MPEACTABICHO B BHJE COBOKYITHOCTU COJIEPKATECJIbHBIX JUHUN, PACKPBHIBAIOIIMX HAMOJIHECHUE
OyHIaMEHTATBHOTO Spa MIKOJIHHOIO MAaTeMaTU4YecKoro oOpa3oBaHHs MPUMEHHUTEIBHO K cTapiiel
LIKOJIE.

[Tporpamma pernmameHTHpPYeT 00bEM MaTepuaa, 00s3aTeIbHOr0 IS U3YYEHHUS, HO HEe 3a/1aéT
pacnpezeneHuss ero mno kiaccam. [loaToMy cojepxaHue JaHHOTO Kypca BKJIIOYAET CIEIYIOIIHE
pasnensl: «AnreOpa»; «Martematnueckuil aHanus»; «BeposaTHOCTH U cTatucTuKay; «l eoMeTpus.
Conepxanme pazgena «Anredpa» crmocoOCTByeT (OPMHUPOBAHHMIO Y YYAIIUXCS MaTeMaTHYECKOTO
amnmapara Ui pelieHHs 3ajad oKpyKaroieil peanbHocTH. [IpomomkaeTcss u3ydeHne MHOTOWIECHOB C
1enbIMU K03 uiimeHTaMu, METOJJOB HAX0XKICHUS X pallMOHATIbHBIX KOpHEe. [Iporcxonut pazpurue
U 3aBepllIeHre 0a30BbIX 3HAHUM O YncIie.

Tema «KOMITJIEKCHBIE YHCITa» 3HAKOMUT YYalIMXCAd C TOHSATHEM KOMILUIEKCHOTO YHCIa,
ImpaBujIaMn I[CI\/’ICTBI/If/'I C HHMH, pPa3JIUYHBIMU q)OpMaMI/I 3alMCU KOMIIJICKCHBIX YHCECJI, PCHICHUCM
MPOCTEHIINX ypaBHEHUI B TMOJE€ KOMIUIEKCHBIX YHCEN M 3aBEpIIaeT OCHOBHYIO COJEpKATEIbHYIO
JUHUIO Kypca LIKOJIbHOM MaTteMmaTtuku «Yuciaa». OCHOBHOE Ha3Hau€HUE ATHX BOIPOCOB CBS3aHO C
MOBBIIIEHUEM OOIIe MaTeMaTUYeCKOM MOATOTOBKH yJalllUXCsl, OCBOEHUEM MPOCTHIX U dPPEKTUBHBIX
MPUEMOB PEIICHUsI AIreOpanyecKuX 3a1ad.

Pasnmen «Marematuyeckuid — aHanmu3»  MPEACTAaBIEH TpPeMs  OCHOBHBIMH  TEMaMH:
«OnemenTapuble PyHKUn», «IIponsBoanas» u «Muaterpany. ComepxaHue 3TOTO pasjeiia HaleJIeHO
Ha TOJy4YeHHEe ITKOJIbHUKAMH KOHKPETHBIX 3HAHUN O (QYHKIUU KaK Ba)KHEHIeH MOJEIH OMUCAaHUS U
WCCTIEOBAaHUST PA3HOOOpPA3HBIX peajbHBIX MpoIeccoB. M3yueHuWe CTENEeHHBIX, IOKa3aTeIbHBIX,
Jorapu(MHUUECKUX M TPUTOHOMETPHUECKUX (DYHKUMHA TPOAOIKAET 3HAKOMCTBO YYAIIMXCS C
OCHOBHBIMH 3JICMCHTAPHBIMU (1)YHKIII/I$IMI/I, Ha4yaToe B OCHOBHOMU IIKOIJIE.

Tembl «lIpousBogHasi» u «HTErpam» coaepkaT TPaIUIMOHHO TPYAHBIE BOMPOCHI IS
ITKOJIBHUKOB, JTaXKe ISl T€X, KTO BBIOpAJI M3yUYeHHE MATeMaTHKU Ha YrIIyOJE€HHOM ypOBHE, MTOATOMY
WX M3JI0)KEHHE TIPEJINoJIaraeT omopy Ha reOMETPUUECKYIO0 HAMISTHOCTh U HA €CTECTBEHHYIO HHTYHUITUIO
yuaimxcs, 6ojiee ueM Ha CTporue onpeseneHus. Tem He MeHee, 3HaKOMCTBO C 3TUM MaTepHUaIoM JaéT
MIPEJICTAaBICHHUE yJalTuMcs 00 OOIMX UAeSIX U METO/IaX MaTeMaTHUECKON HayKH.

[Ipu wu3ydyeHun pasnena «BeposTHOCTb W CTATUCTHKA» PACCMATPHUBAIOTCS pa3IUYHbIE
MaTeMaTHYECKHUE MOJIENIH, TIO3BOJISIONINE U3MEPSITh U CPAaBHUBATH BEPOSITHOCTH PA3IMUHBIX COOBITHIHA,
JieNlaTh BBIBOJBI M TPOTHO3bI. DTOT Marepuall HeoOXOJUM, Mpexae Bcero, s (pOopMUPOBaHUS Yy
yudanmxcs (QyHKIIMOHAILHOW IPaMOTHOCTA — YMEHHsI BOCIIPUHUMATh U KPUTUYECKH aHATU3UPOBAThH
nH(pOpMaLIKIO, TPEJCTABICHHYIO B PA3IMYHBIX (opMax, IOHUMATh BEPOSITHOCTHBIA XapakTep MHOTMX
pealbHBIX 3aBUCMOCTEH.



PaGouasi nporpaMMa opHeHTHPOBAHA HA MCNOJb30BAHUE YUEOHUKOB:
1. Vuebnuk mmsa 10-11 xmaccoB o0mmieoOpa3oBaTeNbHBIX YUPSXKACHUN «Anredpa W Havaia
a”Hanuza» nof pen. L. A. Anumosa,
2. JIlunaktTudyeckue Marepuanbl «Anredpa w Havana aHanmza 10-11 xmacce» B.I. 3uB,
B.A.T'onpauy;
3.IunakTdeckue Marepuanbl «Anredpa u Havana aHanuza. 10 kmacc. 11 kmacc. ba3oBbrit
ypoBeHb» nox pen. M.M.111a6ynuna u ap.

MecTo npeamera B 6a3UCHOM Y4eOHOM ILIaHe.
CornacHo denepanpHoMy 6a3UCHOMY y4eOHOMY IUJIaHy A7l 00pa30BaTENbHbIX YUPEKICHHMI
Poccwuiickoit @eaepanuu Ha U3yUCHHUE aNreOphl M HaYall MATEMATHYECKOTO aHAlIM3a OTBOAUTCS 272
yaca 3a 2 rojga ooyuenus (1o 4 yaca B Hegenoo B 10 u 11 kimacce).

YueoHo-remaTnuecknii miaad 10 kiaacc (136 yacon)

Ne KoJu-Bo yacos
Copep:xaHue MaTepuaja
ypoka o0Iee | Teopusi | MPaKTHKA
1-18 JlelicTBUTENbHBIC YKCTIA 18 9 9
19-36 | CrenenHas ¢pyHKUUA 18 8 10
37-52 | IlokazarenpHast PyHKIHS 16 6 10
53-72 | Jlorapudmuueckas GyHKIUS 20 8 12
73-96 | Tpuronomerpuueckue GopMyIIbI 24 8 16
97-118 | TpuroHoMeTpUyYECKHE YpaBHEHUS 22 6 18
119-136 | UtoroBoe noBTOpEHUE U3YUEHHOTO MaTepuasa 18 5 13
YueoHo-tremaTtudeckuii miaan 11 kaace (136 yacos)
No KoJ-Bo yacoB
Coaep:xanue MaTepuaja
ypoka o0lee | Teopusl | MPaKTHKA
1-18 Tpuronomerpuueckue GyHKIUU 18 10 8
19-40 | IlpousBogHas U €€ reOMETPUUECKHI CMBICII 22 14 8
[TpuMeHeHne TPOU3BOTHOMN K HCCIIETIOBAHUIO 19 6 13
41-59
byHKIIUU
60-72 | UnTerpan 13 5 8
73-88 | Kombunaropuka 16 10 6
89-106 | DnemMeHTHI TEOPUH BEPOSITHOCTEN 18 11 7
107-118 | Crartucruka 12 6 6
119-136 | [ToBTOpEeHME MPOHIEHHOTO MaTepHaa. 18 4 14




TemaTu4eckoe NJIAHUPOBAHUE C ONpe/eIeHHeM OCHOBHBIX BHI0B y4eOHOM
neareabHoctu 10 kiace

Tema 1.
JlelicTBUTEIbLHDbIE
yncia (18 yacos)

Llenble 1 paurOHAIBHBIE
yyucna. JleicTBUTENbHBIE YnCTa.
BeckoneuHo yObIBaromias
reoMeTpHuyecKas mporpeccusi.
Apudmernuecknii KOpeHb
HaTypajabHOU cTeneHu. CTeneHsp ¢
palMoOHAIBHBIM U
JEHCTBUTENBHBIM [TOKa3aTEIsIMHU.

Ananumuyeckasn 0esimenbHOCMb.
MOHATHE  PaIlMOHAJIBHOTO  YHCIA,
OeCKOHEUHOU JECSITHYHOM
NepUOANYECKON ApoOU; OompenesneHue
KOpHSI II-M CTENIEHH, €ro CBOMCTBA;
CBOIICTBa CTEMEHH C pallOHAIbHBIM
MOKa3aTeieM
Ipaxmuueckas desmenbHOCMb!
MIPUBOJIUTH IPUMEPBHI,
OTpEeNATh MOHITHS, TOI0NPAThH
apryMeHTHI, (DOPMYITHPOBATH BBIBOIBI,
MPUBOJUTH 1I0Ka3aTeIbCTBA,
pa3BEéPHYTO OOOCHOBBIBATH CYKIICHUS;
MPEJICTaBISITh OECKOHEUHYIO
NEPUOINIECKYIO IpOOb B BUJIE
OOBIKHOBEHHOM JIpOOH; HAXOIUTh
CyMMY O€CKOHEYHO yOBIBAIOIICH
reOMETPUUYECKOI MPOrpeccuy;
BBITOJIHATH peoOpa3zoBaHus
BBIPXEHUH, COIEPIKAIUX PATUKAIIBI;
pelmarh NpoCTEUIINE YpaBHEHHUS,
coJieprKalle KOpHU M-I CTeNeHH;
HAXOJUTh 3HAYCHUS CTETICHH C
paroHaIbHBIM TOKA3aTEJIEM.

Tema 2. Ctenennasi
¢pynkuus (18 yacos)

Crenennas pyHkuus, eé
CBOWCTBA U rpaduK.
PaBHOCHIIBHBIE YpaBHEHUS U
HepaBeHCTBa. MppannoHanbHbIe
ypaBHEHWUSL.

Ananumuyeckas 0esamenbHOCmb:
CBOMCTBA (PYHKILUH; cXeMy
UCCIIEIOBaHMs PYHKIINH;
olpeieieHne CTeNeHHO QyHKIH;
MOHSTHE UPPALMOHATIEHO YPaBHEHHUS.
IIpakmuyeckas 0esamenbHOCMb!
CTPOUTH TpapUKU CTETIEHHbBIX
(byHKUINN TpU pa3IMYHbIX 3HAYCHUAX
MOKAa3aTelsl; UCCIIEIOBATh (DYHKIIHIO
1o cxeMe (OMHChIBaTh CBOWCTBA
(GyHKIIMHM, HAXOIUTh HAHOOJIBIIINE U
HAauMEHBIIINE 3HAYCHUS ); pEIIaTh
MIPOCTEUIINE YPABHEHUS U
HEPABEHCTBA CTaHAAPTHBIMU
MeTOoJIaMH; N300pakaTb MHOKECTBO
pELICHUI HEPABEHCTB C OJXHOM
MEPEMEHHOI; MPUBOAUTH TPUMEPBHI,
000CHOBBIBATh CYXJICHHS, IOJOUPATh
apryMeHTbl, (GOPMYIHPOBATH BHIBOIBL;
pelaTh palMoOHAIbBHBIE YPAaBHEHMS,
MpUMEHSIST POPMYJIbI COKPALLIEHHOTO
YMHOKEHUS TIPU UX YIPOIIECHUN;
pelaTh uppauoHaIbHbIE ypaBHEHUS;
COCTaBJIATh MAaTEMATUYECKUE MOJENHN
pealIbHbIX CUTYyallui; /JaBaTh OLCHKY
uHpopmanuu, pakram, npouecca,




ONpeaACIAATh UX aKTYaJIbHOCTD.

Tema 3.
Iloka3zaTeanHas
Gyuxuus (16 yacos)

[Toka3zatenbHast QyHKIMA, €€
CBOWCTBA U TpaduK.
Iloka3zarenbHble ypaBHEHUS.
Iloka3arenbHbIe HEPABEHCTBA.
CucreMsl MOKa3aTeabHbIX
YPaBHEHUH U HEPABEHCTB.

Ananumuyeckas 0esimeNbHOCb:
OIIpEZICIICHUE MOKa3aTeJIbHON
byHKIIMM U €€ CBOMCTBA; METOJbI
pelIeHHs MOKa3aTeNbHBIX YpaBHEHHUN
Y HEPaBEHCTB U UX CUCTEM
Ipaxmuueckas dessmenbHOCMb.
OTIpeeIATh 3HaYCHHsI I0Ka3aTeIbHOM
(GyHKLINU IO 3HAUYEHUIO €€ apryMeHTa
IPU PA3TUYHBIX CIIOCO0AX 3a1aHUs
(GYHKIMH; CTPOUTH Tpaduk
MOKa3aTeIbHON (YHKIIUH; POBOANTH
OTHCAaHUE CBOICTB (PYHKIIHH;
UCTIOJIB30BaTh TpaduK MoKa3zaTeIbHON
GYHKIUY 1715 pelieHus] ypaBHEHUN 1
HEPaBEHCTB Ipa)UIeCKUM METOJIOM;
peliaTh IpocTeiire noka3aTeIbHbIe
YPaBHEHHS U MX CHCTEMBI; PEIIaTh
MOKa3aTelbHbIe ypaBHEHUS, IPUMEHSS
KOMOWHAIINIO HECKOIBKUX
aJITOPUTMOB; peIIaTh MpocTeiine
MoKa3aTeJIbHbIC HEPABEHCTBA U UX
CUCTEMBI; pelaTh MOKa3aTelbHbIe
HEPaBEHCTBA, IPUMEHSISI KOMOMHAITUIO
HECKOJIbKUX aJITOPUTMOB,;
CaMOCTOSITENIbHO UCKaTh U OTOMpPATh
HEO0XO0AUMYIO ISl peLIeHHs y4eOHbIX
3a/1a4 HHMOPMAIUIO; PEBUIETH
BO3MOYKHBIE MTOCIIEICTBUS CBOUX
JIEUCTBUU.

Tema 4.
Jlorapudmuueckasn
¢pynkuus (20 yacos)

Jlorapudmsr. CoiicTBa
norapu¢moB. JlecsTHUHBIE U
HaTypaJbHBIE JTOTapUPMBIL.
Jlorapudmuueckast pyHKIus, €
CBOICTBa U rpaduK.
Jlorapudmuueckue ypaBHEHHUs.

Jlorapupmuueckre HEpaBeHCTBA.

Ananumuueckasn 0essmenbHOCMb:
MOHATHE JorapupmMa, OCHOBHOE
JIOTapuPMHUECKOE TOKIECTBO U
cBoiicTBa JorapumoB; Gopmyy
nepexo/a; onpeaecHue
norapupmMuuecKoi GyHKIMH U e€
CBOMCTBA; MOHATHE
JOTapu(pMHUECKOTO YpaBHEHUS U
HEPaBEHCTBA; METOBI PEIICHUS
Jorapu(pMHUUECKUX YPaBHEHUH;
IITOPUTM pPEIICHUS
Jorapu(pMHUUECKUX HEPABEHCTB.
Ilpaxmuueckas OessmenrbHOCMb:
YCTaHABJIMBATh CBSI3b MEKIY
CTETICHBIO U JIOTapu(MOM; BEIYUCIISATH
JorapudM YucIia 1o onpeaeseHHIO;
MPUMEHSTh CBOMCTBA JIOTapU(PMOB;
BbIpa)KaTh JIAHHBIHN JlorapudM uepes




JIECSITUYHBIN U HATyPaJIbHBIN;
IPUMEHSTH ONpe/IeICHNe
norapupmMuuecKon GyHKINH, €&
CBOMCTBA B 3aBUCHUMOCTH OT
OCHOBAHMS; OTIPENIEIATh 3HAUCHUE
(GyHKLIMU 0 3HAYEHUIO apryMeHTa
IPU PA3TUYHBIX CIIOCO0AX 3a/1aHUs
GyHKLMY; peaTh npocreimue
norapuMuUECKUe ypaBHEHUS, UX
CUCTEMBI; IPUMEHSATh pa3INyHbIe
METOMBI JUTSI PeILICHHS
J0rapu(pMHUECKUX YPaBHEHUH;
pears npocTenmne
Jorapu(pMHUECKUe HEPABEHCTBA.

Tema 5.
Tpuronomerpuveckue
(opmy.bl (24 yaca)

Pannannas mepa yrna. Ilosopor

TOUYKH BOKpYT Hauaja KOOpJUHaT.

Omnpenenenue cuHyca, KOCUHYyca
Y TaHTeHCa. 3HAaKU CUHYCA,
KOCHHYCA U TaHT'CHCA.
3aBUCUMOCTb MEX]ly CHHYCOM,
KOCHHYCOM M TaHT'€HCOM OJIHOTO
Y TOTO K€ yTJa.
Tpuronomerpuveckue
ToxkaecTBa. CUHYC, KOCUHYC U
TaHIEHC YIJI0B o U .. DOpMyIIBI
CIIO’KEHHUS.. CHHYC, KOCHHYC U
TaHTe€HC JJBOMHOTO yIJIa..
®opmynsl npusenenusa. Cymma u
pa3HoCTh cuHycoB. Cymma 1
Pa3HOCTh KOCHHYCOB.

Ananumuyeckas 0esamenbHOCMb.
TIOHATHUS CHHYCa, KOCHHYCA, TAHTEHCa,
KOTaHI'€HCa MPOU3BOJIBHOTO YIJIa;
paguaHHOM MeEpHI yIia; Kak
OIpeNieNsATh 3HaKU CUHYCa, KOCUHYCa
¥ TaHTE€HCA MPOCTOTO apryMEHTa O
YEeTBEPTSAM; OCHOBHbBIE
TPUTOHOMETPHUYECKHE TOKIAECTBA;
JI0Ka3aTeIbCTBO OCHOBHBIX
TPUTOHOMETPHUYECKUX TOXKIIECTB;
(bopMyIbl CUHYCa, KOCUHYCA CYMMBI U
Pa3sHOCTH JIBYX YTJIOB; (hOPMYJIBI
JIBOMHOTO yIJ1a; BEIBOJ (hOpMyII
NIPUBEICHUSI.

IIpakmuyeckas oeamenbHOCMb!
BBIpA)XaTh PaJMaHHYIO0 MEpY yTia B
rpajaycax 1 Ha000pOT; BBIYUCIIATD
CHHYC, KOCHHYC, TAHT€HC W KOTaHT€HC
yIJ1a; UCHOJb3Ys YUCIOBYIO
OKPY>KHOCTB OIPEJIENIATh CUHYC,
KOCHHYC, TAHT€HC, KOTAaHT€HC
IIPOM3BOJIHOTO YIJIA; ONPEEIISATh
3HaKM CHHYCa, KOCHHYCa, TAHT'€HCa,
KOTaHI'€HCa 110 YETBEPTSM;
BBITTOJIHATH MPEOOPa30OBaHUE MPOCTHIX
TPUTOHOMETPUUYECKUX BBIPAKEHUI;
YIPOIIATh BEIPAXKEHUS C
PUMEHEHUEM TPUTOHOMETPUUECKUX
bopmys; OOBACHITH U3YICHHBIC
MOJIOKEHHS Ha CAaMOCTOATEIbHO
0T00OPaHHBIX KOHKPETHBIX
npuMepax; paboTarb ¢ y4eOHHKOM,
0TOMpAaTh U CTPYKTYPUPOBATH
MaTepHal; MoJIb30BaThCs
SHILMKIIONEUEN, CIIPABOYHOM
JUTEPaTypOii; MPEeIBUAETh
BO3MOYKHBIE TTOCIIEICTBHUSI CBOUX




NENCTBUIA.

Tema 6.
Tpuronomerpuyeckue
ypaBHeHHud (22 yaca)

YpaBHeHHE COS X = a. YpaBHEHUE
sin X = a. YpaBHeHue tgx = a.
Pemenue TpuroHoMeTpuuecKux
ypaBHEHUH.

Ananumuueckas 0esamenbHOCmb.!
orpe/ieNIieHne apKKOCHHYCa,
apKCHUHyCa, apKTaHTeHca U (OPMYIIbI
U1t penieHus IPOCTEHIINX
TPUTOHOMETPUYECKUX YPaBHEHUU;
METOJIBI pereHus

TPUTOHOMETPUUECKHUX YPABHCHHM.
Ilpakmuueckas desmenbHOCMb:
pelars npocTenmne
TPUTOHOMETPUIECCKHE YPABHEHHS 110
dopmynam; pemarb KBaapaTHbIC
ypaBHEHUS OTHOCHUTEIIBHO Sin, cos, tg
U ctg; onpeneasaTh OTHOPOIHBIC
ypaBHEHHUS MIEPBOI U BTOPOU CTENIEHU
U peliaTh UX 10 aIrOPUTMY, CBOJS K
KBaJPaTHBIM; IPUMEHSATH METO/]
BBEJICHUSI HOBOM NTEPEMEHHOM, METO
Pa3IoKCHUST HA MHOXKHTEIH TIPH
PEIICHUN TPUTOHOMETPUICCKUX
YpaBHEHUI; apryMEHTUPOBAHO
OTBEYaTh Ha MOCTABIICHHBIE BOIIPOCHI;
OCMBICJIUBATh OMIUOKH U YCTPAHSTh
HX; CAMOCTOSTEIEHO HCKATh U
0oTOMpaTh HEOOXOIUMYIO TS
penieHus: yueOHbIX 3a/1a4
UH(pOPMALHIO.

Tema 7. UTOorosoe
NMOBTOpPEeHUe

CrenenHas, nokas3aTejabHas U
norapudmuueckas QyHKINU.
Pemenue nokasarenpHsIX,
CTETEHHBIX U JIOrapu(pMUIECKUX
ypaBHeHuUH. Pemenue
MOKa3aTeIbHbIX, CTEIEHHBIX U
Jorapu(pMUUECKUX HEPABEHCTB.
Tpuronomerpuyeckue GopmMyJibl.
Tpuronomerpuyeckue
TOXKecTBa. Pentenue
TPUTOHOMETPUUECKUX
ypaBHeHul. Pemienue cucrem
MIOKAa3aTeIbHBIX U
norapu(MUUECKUX YpaBHEHUH.
TexcToBbl€ 3a1aUn Ha MPOLIEHTHI,
JIBUKEHHE.




TemaTu4eckoe NJIAHUPOBAHUE C ONpe/eIeHHeM OCHOBHBIX BHI0B y4eOHOM
neareabHoctu 11 kiaace

Tema 1.
Tpuronomerpuyeckue
¢pynkuun (18 yacos)

OO6nacTh onpenecHus 1
MHOECTBO 3HaYEHUN
TPUTOHOMETPHUECKUX (PYHKIIHA.
YETHOCTD, HEUETHOCTD,
MEPUOIUYHOCTh
TPUTOHOMETPUUECKUX (YHKIIHIA.
CoiicTBa u rpaduku HyHKIMNA
Yy =C0S X, y =sin X, y = tg X.

Ananumuyeckasn
dessmenbHOCMb: 00TaCThb
OTIpe/IeNICHUs] U MHOXKECTBO 3HAUCHU I
AJIEMEHTAPHBIX TPUTOHOMETPHUECKUX
(GYHKUINN; TPUTOHOMETPUYECKHE
(GYHKIMH, UX CBOMCTBA U TpadUKH.
IIpaxmuueckas dessmenbHOCMb.!
HAXOJUTh 00JIACTh ONPEACTICHUS U
MHOKECTBO 3HAYCHHI
TPUTOHOMETPUYECKUX (YHKIIHIA;
MHOKECTBO 3HAYCHHI
TPUTOHOMETPHYECKUX (YHKIIUI BUIA
kf(x) m, raoe f(x)- mrobas
TpUTOHOMETpHUEcKas (pyHKIINS;
JIOKA3bIBaTh MEPUOTNIHOCTD (PYHKITHIHA
C 3aJJaHHBIM TIEPUOIOM; UCCIIEAOBATh
(GYHKIUIO HA YETHOCTh U HEUYETHOCTD;
CTPOUTH TpapuKu
TPUTOHOMETPUYCCKHUX (DYHKITHIA;
CoBepIIaTh NpeoOpa3oBaHue
rpaduKoB PYHKIHMIA, 3HAS X
CBOIICTBa; pemiath rpaduyuecku
MPOCTEHIIINE TPUTOHOMETPUUICCKUE
YpaBHEHHUS U HEPABEHCTBA.

Tema 2. IIponzBoaHasn
U ¢ reoMeTpuYeCcKHui
cMbIca (22 yaca)

[IpousBoaHas. IIpoussognas
creneHHoi ¢pyHkuuu. [IpaBuna
g depeHInpOBaHMSL.
[Ipon3BoHBIE HEKOTOPBIX
AJIEMEHTapHbBIX (PYHKIINH.
I'eomerpuueckuii cMbICTT
MPOU3BOIHOM.

Ananumuyeckas
oesamenbHOCmb: TIOHATHE
MPOU3BOIHON (PyHKIMH, PU3NIECKOTO
Y TEOMETPUYECKOTO CMBICIIA
IIPOU3BOJHOM; MOHATHE POU3BOTHON
CTENEHM, KOPHS; paBuia
nuddepenmrpoBanusi; GopMyIIbl
IIPOU3BOHBIX 3JIEMEHTAPHBIX
GyHKIMI; ypaBHEHHE KacaTeIbHOU K
rpaduKy QyHKIMH; aITOPUTM
COCTaBJICHUS] YpaBHEHUS
KacaTeJIbHOM.

IIpakmuueckas 0esamenbHOCMb:
BBIUNCIIATH IPOU3BOIHYIO CTETIEHHON
(GYHKIIMM U KOPHS; HAXOJIUTh
IIPOU3BOIHBIE CYMMBI, Pa3HOCTH,
MIPOU3BE/ICHNUS, YaCTHOTO;
IIPOU3BOIHBIE OCHOBHBIX
AIIEMEHTAPHBIX (PYHKINN; HAXOJUTh
IIPOU3BOIHBIE DIIEMEHTaPHBIX
(GYHKIMI CIIOKHOTO apryMEHTa;
COCTaBIIAITh YPaBHEHUE KacaTEIbHOU K
rpaduky GYHKIUU 0 aITOPUTMY;
y4acTBOBaTh B AMAJIOTE, IOHUMATh
TOUYKY 3pEHHS COOeCeTHUKA,
IIPU3HABaTh IPaBO HA NHOE MHEHHUE;




OGLHCHHTB HU3YUCHHBIC IMOJIOKCHUS HaA
CaMOCTOSTENILHO TIO00PaHHBIX
[IPUMEPAX; OCYIIECTBIATH IIOUCK
HECKOJIBKUX CIIOCOOOB pPEIICHUS,
apryMEHTUPOBATh PAllMOHAJIbHBIN
CMoco0, MPOBOUTH JOKA3aTEIbHbIC
pacCyXIICHHS; CAMOCTOSATEIILHO
UCKaTh HEOOXOAUMYIO ISl PEIICHHSI
y4eOHBIX 33729 HH(POPMAITHIO.

Tema 3. IlpuMenenue
MPOU3BOJAHOM K
HCCJIEI0BAHHIO
¢ynkuuii (19 yacos)

Bospacranue u yobiBaHue
GyHKIUN. DKCTPEMYMBI
¢bynkuun. [Ipumenenne
MIPOU3BOJHOM K IIOCTPOCHUIO
rpadgukoB PyHKITHI.
Haubonbiiee n HanmeHblIee
3Ha4YeHUs QYHKIUHU. BrIykiiocTh
rpaduka. Touku neperuoa.

Ananumuueckasn 0esimenbHOCMb:
MIOHATHE CTAIIMOHAPHBIX,
KPUTHUYECKHX TOUYCK, TOUEK
HKCTPEMyMa; KaK IPUMEHSTh
IPOU3BOAHYIO K HCCIIEI0BAHHIO
(GYHKIMH ¥ TOCTPOCHUIO TpahUKOB;
KaK MCCIIeZ0BaTh B IPOCTEUIINX
ciydasix (QyHKIIMH Ha MOHOTOHHOCT,
HaXOJHUTh HaNOOJIbILICE U
HaMMEHbIIIEe 3HAYCHUST (PYHKIUH.
IIpaxmuueckas desimenrbHOCMb:
HAXO/UTh MHTEPBAJIBI BO3PACTAHUS U
yObIBaHUS (DYHKIUI; CTPOUTH SCKHU3
rpaduKa HeTpepbIBHOHN (DyHKIHH,
orpenenéHHON Ha OTPe3Ke; HAXOAUTh
CTallMOHAPHBIE TOYKH (DYHKIIHH,
KPUTUYECKHE TOYKH U TOUYKU
AKCTPEMYyMa; MPUMEHSTh
MIPOM3BOJIHYIO K UCCIIEIOBAHUIO
(GYHKIMHI U TOCTPOEHUIO TPAPUKOB;
HaXOJUTh HauOboblIee U
HaMMEHbIIIee 3HaYeHNE (YHKIUH,
paboTaTh ¢ yueOHUKOM, OTOUPATh U
CTPYKTYPHUPOBATh MaTepHall.

Tema 4.
ITepBooOpa3nas u
unrerpai (13 yacos)

[TepBoobOpaznas. [Ipasuna
HaxO0>KJICHUSI IEPBOOOPA3HBIX.
[Imomane KpUBOIMHEWHOU
Tpamnenuu u UHTerpai.
Brruucnenue uHTErpaios.
Brrunciaenue miomauei ¢
MIOMOIIIbO UHTErPAIIOB.

Ananumuyeckas 0esamenbHOCMb:
MOHSTHE NIEPBOOOPA3HON, HHTErpaa;
IpaBUiIa HAX0XKJICHHS
nepBOOOpa3HbBIX; TAOIUILY
nepBooOpasHbIX; popmyiny HeroToHa
JleitOHMLIa; mpaBHIa UHTETPUPOBAHUS.
IIpakmuyeckas oeamenbHOCMb!
MPOBOAUTH HH()OPMALIMOHHO-
CMBICIIOBOM aHAJIN3 MPOYNUTAHHOTO
TeKCTa B yueOHHKE, y41acTBOBATh B
J1asiore, IpUBOIUTh IPUMEDBI;
apryMeHTHPOBAHO OTBEYATh Ha
IIOCTaBJIEHHBIE BOIIPOCHI,
OCMBICJIUBATh OMIMOKH U UX
YCTpaHsATh; AOKa3bIBATh, YTO JaHHAs
GyHKIUS SBISIETCS TEPBOOOpa3HON
JUIS APYTON AaHHOM (DyHKIMH;
HAXOJUTh OJHY U3 IEPBOOOPa3HBIX
JUIsL CyMMBbI (DYHKIIMN U IPOU3BEICHHUS




(GyHKLIMU Ha YHCIIO0, UCTIONB3YS
CIIPaBOYHbBIEC MaTepUaIbl; BEIBOJUTH
IpaBUjIa OTHICKAHHS MIEPBOOOPA3HBIX;
n300paxaTb KPUBOJIMHEHHYIO
Tparenuio, OrpaHnICHHYIO
rpadgukaMu deMEHTAPHBIX ()YHKIIHIA;
BBIYUCIISATH HHTETpaJl OT
AIIeMEHTapHON (YHKIIMH IPOCTOTO
aprymenTa 1o ¢opmyie Heiorona
JleiOHMIIA ¢ TOMOILBIO TAOIHUIIBI
MEePBOOOPA3HBIX U IPABIII
MHTETPUPOBAHUS; BBIUUCISTD
IJIOIIAAb KPUBOJIMHENHOMN TpaneuuH,
OTpaHUYEHHOU MPSAMBIMU X = a, X = b,
ocbto OX U Tpag KoM KBaJpaTHUYHON
GyHKIIHY; HAXOAUTH TUIOMIATh
KPUBOJIMHEHHOH TpaIlelyH,
OrpaHUYeHHOW Tapadosamu;
BBIUUCIIATH MYTh, POMICHHBIN TEI0M
OT Hayaya JABIKEHHS JO OCTAHOBKH,
€CIIM U3BECTHA €r0 CKOPOCTb;
MPEIBUIECTH BO3MOYKHBIE TTOCIIEICTBHS
CBOMX JICHCTBHIA; BIIaJIeTh HABBIKAMU
KOHTPOJISL X OLICHKH CBOEH
JIESITEIIbHOCTH.

Tema S.
Komo0unaropuka (16
4acoB)

TabmuuHoe u rpaduyeckoe
MPECTABIICHUE JAHHBIX.
YucnoBble XapakTepUCTUKU
psnoB AaHHbIX. [Toouepénnslii 1
OJTHOBPEMEHHBI BEIOOP
HECKOJIbKUX JJIEMEHTOB W3
KOHEYHOT'O MHOKECTBA.

Ananumuueckas oesmenbHoCme.
MOHSTHE KOMOMHATOPHOM 3a7auu U
OCHOBHBIX METOJIOB €€ pelleHus
(mepecTaHoOBKH, pa3MEIICHUS,
coueTaHus 0e3 MOBTOPEHUS U C
MOBTOPEHHUEM ); TOHITHE JTOTMUYECKON
3aJ1a4u; IPUEMBI PEIICHUS
KOMOWHATOPHBIX, JIOTHUYECKUX 3a7a4;
AIIeMEHTHI rpadoBOTO
MOJICTTUPOBAHUSI.

Tema 6. Dj1eMeHTHI
TEOPUH BEPOATHOCTEH
(18 uacoB)

@opMyIibl YUCIIA IEPECTAHOBOK,
COYETaHUM, pa3MEIICHU.
Pemenne koMOMHATOPHBIX 3a/1a4.
®opmyna ounoma HeroToHa.
CBolicTBa OMHOMHHAJIBHBIX

ko3¢ dunrenToB. TpeyroabHUK
[Tackains. DnemeHTapHbIE U
CJIOKHBIE COOBITHA.
Paccmotpenue ciyuaes:
BEPOSITHOCTH CyMMBI
HECOBMECTHBIX COOBITHIA,
BEPOSITHOCTH TIPOTHUBOIIOJIOKHOTO
coObITHs. [ToHsATHE O
HE3aBUCHUMOCTH COOBITHH.
BeposiTHOCTB U cTaTUCTHYECKas
4acTOTa HACTYIUICHHUS] COOBITHSI.
Pemenue npakTuyeckux 3aaay ¢

Ananumuueckas oesmenbHoCmy.
MOHSTHE YCIOBHON BEPOSITHOCTH
COOBITHIL; IOHSATHE CTATHCTUYECKON
YaCTOTHI HACTYIJICHUS COOBITUM.
Ipaxmuueckas desmenbHOCMb.!
HCIIOJIL30BATh OCHOBHEIEC METOIBI
pelieHrss KOMOMHATOPHBIX,
JIOTUYECKHX 3aJ1a4; pa3pabaTriBaTh
MOJIeJId METOOB pelIeHU 3a/1a4, B
TOM YHCJIC ¥ TIPU TTOMOIIH TpadoBOro
MOJIECIIUPOBAHUS;, IEPEXOIUTH OT UACH
3aJ]a41 K aHAJIOTHYHOM, Ooee
MPOCTOM 3a/1aue, T.€. OT OCHOBHOM
MMOCTAaHOBKH BOIIPOCA K CXEME; SICHO
BBIpaXaTh pa3paboOTaHHYIO UJICIO
3a/1auu; BEIYUCIIATH BEPOSATHOCTH
cOOBITHIA; ONIPENENTh




MIPUMEHEHUE BEPOSTHOCTHBIX
METOJIOB.

PaBHOBEPOSITHBIE COOBITHUS;
BBITOJIHATH OCHOBHBIE OIIEpPALIK HaJ
COOBITUSIMH; TOKa3bIBATh
HE3aBUCHUMOCTb COOBITUI; HAXOIUTh
YCIIOBHYIO BEPOSATHOCTD; PEIIATh
IIPAKTUYECKUE 3a1a4u, IPUMEHSIS
METO/Ibl TEOPUU BEPOSTHOCTH.

Tema 7. CTaTHCTHKA
(12 yacoB)

CityyaliHble BEJIMYUHBI.
LlenTpanpHbie TEHACHIUN. Mephbl
paszbpoca. Pemenue
MPAKTUYECKUX 3a/1a4 10 TeME
«Craructuka.

HpakmutteCKaﬂ oesasmenbHOCmb.
pemaTth 3aJla4yr Ha TCMY
«CTaTtucTuKa

Tema 8. O0o01IaIOIICE
noBtopenue (18 yacos)

Uucna u anredpanyeckue
npeoOpa3oBaHus. Y paBHCHUS.
HepasenctBa. CucreMbl
YPaBHEHUH U HEPABEHCTB.
[IpousBonHas GyHKIINH U ee
IIPUMEHEHHE K PELICHUIO 3a/1a4.
Oyukuuu U rpadpuku. TekcToBbie
3a/1a4d Ha IIPOLICHTHI, ABUKCHUE,
MIPOTPECCUMU.

B paboueii mporpamme u3MeHEHO
COOTHOIIEHUE YaCOB HA W3yYEHUE TEM
¥ UTOTOBOE TIOBTOPEHKE B CTOPOHY
YMEHBIIICHHUS IO OTHOIICHHIO K
TUIIOBOM MTpOrpaMMe.
BricBoOOAMBIIIIECS YaChl OTBEICHBI
Ha 000011aroIIIee MOBTOPEHHUE 110
KaXKJ0i Teme, paboTy ¢ TeCTaMu U
MOJATOTOBKY K UTOTOBOM aTTeCcTalliy B
dbopme u o marepuaniam EI'D.
[ToAroToBKYy K 3K3aMEeHaM
TUTAHUPYETCS IPOBOJIUTH B CUCTEME,
HauyuHas ¢ 10 kiacca.
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rwianupoBanue. Jluaus LI.A. AnumoBa / aBT.-coct. H.A.Kum. Bonrorpan: Yuurens,2010
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2010
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anropuT™sl pemienuit / aBT.-coct. T.I'. Ilonmosa. Bonrorpaa: Yuurens, 2009
8.Anre0Opa u Havasa aHaau3a: COOPHUK 3a/1a4 I MMOATOTOBKU U MPOBEACHUS UTOTOBOM
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C.A. IllecrakoBa. M.: Baemicurma-M, 2008
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I[lnanupyembie pe3yabTaThl H3yUYeHUs aJre0pbl

Jluunocmuvimu pe3yiomamamy OCBOESHUS BBIITYCKHUKAMM CPEIHEN IIKOJIBI ITpeIMeTa
ayreOppl ¥ Havajl aHaJIU3a Ha YIIIyOJEHHOM YPOBHE SIBJISIOTCS:

* YMEHUE JIOTHYECKU 0OOCHOBBIBATh CYXKAEHUS, BbIABUTaTh IMIIOTE3bl U [IOHUMATh
HEO0XO0AUMOCTh X TPOBEPKU;

* YMEHHE CHO, TOYHO ¥ ITPAMOTHO BBIPAXKaTh CBOU MBICIIU B YCTHOM U IMCbMEHHOU PEUn;

* YMEHUE UCIIOJIb30BaTh PA3JINYHbIC A3bIKM MATEMATUKU: CIIOBECHBIN, CHMBOJIIMYECKUH,
rpauvecKuii;

* yMEHHME CBOOOTHO MIEPEXOIUTH C OJJHOTO MaTEMaTHUYECKOIO sA3bIKa HA APYTOM JUIs
WUTIOCTPALMK, HHTEPIIPETALIMN, apTyMEHTAllMU U JOKa3aTeNbCTBA;

* CO3JIaHME YCIIOBUH IS TNIOJIOTBOPHOM PabOTHI B TPYIIIE; YMEHHS CAMOCTOATENBHO U
MOTHBUPOBAaHHO OPraHU30BBIBATH CBOIO ACSTEIBLHOCTD;

* YMEHME HCII0JIb30BATh IPUOOPETEHHBIC 3HAHNS U YMEHUS B IPAKTUUECKOM 1€ATEIbHOCTU U
MIOBCEIHEBHOM JKU3HU JUISI HCCIIE0BAaHUS (MOJCIMPOBAHMS) HECIOKHBIX MPAKTUYECKUX CUTYaLlui Ha
OCHOBE M3YyYEHHBIX ()OPMYJ U CBOMCTB TEJI; BHIYUCIICHUS TUIOMIACH MOBEPXHOCTEH
IIPOCTPAHCTBEHHBIX TEJ IIPU PELICHUU MPAKTUYECKUX 3a]a4, UCIIONIb3Ys NP HEOOXOJUMOCTH
CIIPAaBOYHMKH U BBIYHUCIUTEIbHBIE YCTPOUCTBA;

* CO3JaHME YCIOBUH 111 MHTETPUPOBAHMS B JINYHBIN OIBIT HOBOU, B TOM YHUCIIE
CaMOCTOSITENIbHO MOTYYeHHON, UHPOPMALIIH.

Memanpeomemmnvimu 1eIIMU OCBOEHUS BBIITYCKHUKAMU CPEIHEH IIKOJIbI IPeaMeTa anreopbl
Y Haydaj aHaju3a Ha yriyOJ€HHOM YpOBHE SIBIISIFOTCSL:

* JJOCTaTOYHO Pa3BUTHIE MPEJICTABICHHS 00 UAEIX U METOAAaX MaTeMaTUKH KaK
YHUBEPCAIbHOM SI3bIKE HAYKH U TEXHUKH, CPEACTBE MOJEIUPOBAHUS SBJICHUN U ITPOLIECCOB;

* YMEHUE BUJIETh IIPUIIOKEHUS ITOTYYEHHBIX MATEMAaTUYECKUX 3HAHUN B IPYTUX
JUCLUIIIINHAX, B OKPYKaIOLEH KU3HH;

* YMEHHUE UCIIOIb30BaTh PA3IMYHbIe HCTOYHUKU HHPOPMALIUY JUISI peIlieHHs] y4eOHbIX
po0em;

* yMEHHUE MPUHUMATh pellIeHHE B YCIOBUAX HEMOIHON U N30BITOYHON HH(pOpMAaIH;

* yMEHHE IPUMEHITh UHIYKTUBHBIE U JIEYKTUBHBIE CLIOCOOBI PACCYKIEHU;

* YMEHUE BUJIETh Pa3lIMYHbIC CTPATETUH PELICHUS 3a/1a4, INIAHUPOBATH U OCYIIECTBIIATh
NEeSATEIbHOCTh, HAPABIICHHYIO HA UX PELICHUE.

IIpeomemnuvimu NENIMU OCBOECHUS BBITYCKHUKAMU CPEHEH ILIKOJIbI TpeIMeTa alre0psl 1
HayaJl aHaJIM3a Ha yrIIyOJIEHHOM YPOBHE SIBIISIIOTCS

* (hopMUpOBaHNE TPEACTABICHUH 00 UIEsIX U METOJ]aX MaTeMaTHKH; MaTeMaTUKe Kak
YHUBEPCAIBHOM SI3bIKE€ HayKH, CPEACTBE MOJIEIUPOBAHUS SIBJIICHUN U ITPOLIECCOB;

* OBJIQJICHUE YCTHBIM U IIMCbMEHHBIM MAaTEMaTUYECKUM SI3bIKOM, MATEMAaTUYECKUMHU
3HAHUSAMU U YMEHUSMHU, HEOOXOIUMBIMU J1JI U3YUEHHUS HIKOJIbHBIX €CTECTBEHHO-HAYUHBIX
JUCLUIUINH, JUTS TPOAOIDKEHHUs 00pa30BaHUs U OCBOEHHsI M30paHHON CHeMalbHOCTH Ha
COBPEMEHHOM YPOBHE;

* Pa3BUTHUE JIOTUYECKOT0 MBILIJICHUS, AITOPUTMUYECKOU KYJIBTYPBI, IPOCTPAHCTBEHHOIO
BOOOpa)KeHUs1, pa3BUTHE MaTEMaTHYECKOI0 MBIIIJICHHUS U HHTYUIIUU, TBOPUECKUX CIIOCOOHOCTEH Ha
YPOBHE, HEOOXOIUMOM JIJIs1 TPOJOIKEHUS 00pa30BaHUs U JUIsl CAMOCTOSATENBHOM JIesITeIbHOCTH B
o0acT¥ MaTEMaTHKU U €e IPUIIOKEHUH B OyayIiei npodeccruoHalbHOM e TeNbHOCTH;

* BOCIIUTAHKUE CPEICTBAMU MAaTEMATUKU KYJIbTYPhI INYHOCTH: 3HAKOMCTBO C UCTOPUEHN
pa3BUTHUSI MAaTEMATHKH, 3BOJIFOLIMEN MAaTEMAaTHYECKNX UAEH, TIOHUMAaHUE 3HAYUMOCTA MaTEMATHKH IS
0O0IIIECTBEHHOT'O Tporpecca.

Braoemov komnemenyuamu: yaeOGHO-1103HABATENbHOMN, IIECHHOCTHOOPHUEHTAI[MOHHOI],
pediekCuBHON, KOMMYHUKATHBHOM, MH(POPMALIMOHHOM, COLIUAIBHO-TPYI0BOM.



1. BbinycKHUK Ha 02a30BOM YPOBHE HAYUYMTCS:

* 3HAUEHUE MATEMaTU4YECKOW HAyKH JUJIsl pELIEHMs 3a/1a4, BOSHUKAIOLIUX B TEOPUH U
MIPaKTHUKE; IIUPOTY U B TO K€ BPEMsI OTPAaHUYEHHOCTh IPUMEHEHHSI MaTEMAaTUYECKUX METOJIOB K
aHaJIN3y U MCCIEIOBAHUIO IPOIIECCOB U SIBJICHUN B IIPUPO/IE U OOIIECTBE;

* 3HAYEHHUE MPAKTUKH U BOIPOCOB, BO3ZHUKAIOIIUX B CAMON MareMartuke, 11 GOpMUpPOBaAHUS
U Pa3BUTHs MAaTEMaTU4YECKON HAYKH;

* MCTOPUIO Pa3BUTHS MOHATHS YUCIIA, CO3JAHUE MATEMAaTUYECKOT0 aHAIN3a, BO3BHUKHOBEHUE
U Pa3BUTHE I€OMETPHUH;

* YHUBEPCAJIbHBIN XapaKkTep 3aKOHOB JIOTUKU MAaTEMaTUYECKUX PACCYKIACHUHN, UX
MPUMEHUMOCTH BO BCEX 00JIACTSIX YEIOBEUYECKOH /e TeNbHOCTH;

* BEpOSATHOCTHBIN XapaKTep pa3IMYHbIX POLECCOB OKPYKAIOLIEr0 MHUPA.

2. BeimyckHUK Ha 0230BOM ypPOBHE B pe3yJibTaTe H3yYeHHsS] MATEeMATHKHU IOJYYHT
BO3MO’KHOCTh HAYYHTHCH:

* BBITOJIHATH apU(PMETHUECKUE ICHCTBHS, COUETast YCTHBIC M MMCbMEHHBIEC TPHEMBI,
IIPUMEHEHHE BBIYMCIIUTENBbHBIX YCTPOUCTB; HAXOUTh 3HAUYEHUS KOPHS HAaTypajJbHOM CTEICHH,
CTETICHH C PAllMOHAIBHBIM [TOKa3aTeJeM, JIoTapu(ma, UCIOIb3Ys MPH HEOOXOJMMOCTH
BBIYMCIIUTENIbHBIE YCTPOICTBA; M0JIb30BATHCS OLUEHKOW U MPUKUJIKOW MPU MPAKTUYECKUX pacueTax.
HCII0JIb30BaTh NPUOOPETECHHBIE 3HAHUS U YMEHUS B IIPAKTUUECKOH 1€ATEIbHOCTH U TOBCEAHEBHON
KU3HU:

* JIJISL IPAKTUYECKUX PAcyeToB 10 GOpMYIIaM, BKITOYask (POPMYIIBI, COIEpIKAIINE CTEIICHH,
paaukaisl, Jorapudmsl ¥ TPUTOHOMETPUYECKHE PYHKIIUU, UCTIONIB3YsI PU HEOOXOIUMOCTH
CIIPaBOYHBIE MAaTEPHUAIIBI U IIPOCTEHUIINE BEIYUCINTEIbHBIE YCTPONUCTBA.

YuciioBble 1 OyKBEHHbIE BbIPAKECHUS

YMETB:

* BBITIOJHATH apu(MeTHYEeCKUe IEHCTBUS, COUETas YCTHBIE U MHUCbMEHHBIEC IPUEMBI,
IIPUMEHEHHE BBIYMCIIMTEIBHBIX YCTPOUCTB; HAXOAUTh 3HAYEHUsI KOPHS HATypaJbHOM CTEIICHH,
CTETEeHHU C PallMOHANIBHBIM MTOKa3aTeseM, Jorapudma, uCronb3ys Ipyu HeoOX0IUMOCTH
BBIYMCIIUTENIBHBIC YCTPOMCTBA; MTOJIb30BAThCS OLEHKOW U MIPUKUIKOW MTPU MPAKTUYECKUX pacyeTax;

* [IPUMEHSITH ITOHATHS, CBA3aHHBIE C IEJMMOCTBIO LIENBIX YUCEII, IPU PEILIEHUN
MaTE€MaTHYECKUX 3a/1a4;

* HaXOJUTh KOPHU MHOTOWIECHOB C OJHON NIEPEMEHHOM, pacKiaiblBaTh MHOIOWIEHBI Ha
MHOXUTEH.

DOyHKUUH U TpapuKku pyHKIMT

YMETB:

* OIpeleNATh 3HaueHUe (PYHKIMH 110 3HAYSHUIO apTryMEeHTa MPH pa3IMyHbIX crocodax
3aaHus QYyHKIUY;

* CTPOUTH TpaQUKH U3Y4EHHBIX (PYHKIMHA. UCTIONB30BaTh IPHOOPETEHHbIE 3HAHUS U YMEHUS B
MIPAKTHUYECKON IEATEIbHOCTH U MIOBCETHEBHOW JKU3HMU:

* JIJIS1 ONTMCAHUSA C TIOMOUIbIO (PYHKIMI pa3IMYHbIX 3aBUCUMOCTEH, IPECTaBICHUs UX
rpaduyecKu, HHTEpIpeTaluu rpaduKoB.

Havana mareMaTH4eCKOro aHaJIu3a

YMETB:

* BBIYUCIISATH MPOU3BOIHBIE U IEPBOOOPA3HBIE AJIEMEHTAPHBIX (QYHKIIUN, HCTIONb3YsI
CIIPaBOYHBIE MATEPHUAIIBI.

Hcnonb30BaTh NPpUOOPETEHHBIE 3HAHUS M YMEHUS B IPAKTUYECKOM NESATETbHOCTH U
TTOBCETHEBHOM KU3HU:

* JIUISL peIIeHUs MPUKIaTHBIX 33]a4, B TOM YHCIIE COIIMATIbHO-IPKOHOMUYECKHX U (PU3NUYECKUX,
Ha HauOoJIbIINE ¥ HAUMEHBIINE 3HaUeHUs1, Ha HaX0XKJACHUE CKOPOCTH M YCKOPEHUSI.

YpaBHeHHUs M HEPABEHCTBA

YMETB:

* pelIaTh palMoHaIbHbIE, IOKa3aTeIbHbIE U JJoTapu(pMUUYecKre ypaBHEHHS U HEPAaBEHCTBA,
MIPOCTENIINE HPPALMOHAIIBHBIE U TPUTOHOMETPUYECKNE YPABHEHUS, UX CUCTEMBI;



* COCTaBJIAITh YPAaBHEHUS M HEPABEHCTBA 110 YCIOBUIO 3aJa4H.

Hcnonb30BaTh NPUOOPETEHHBIE 3HAHUS M YMEHUS B IPAKTUYECKOM NESTETLHOCTH U
IIOBCEIHEBHOM JKU3HU:

* JUUISl IOCTPOEHUS U UCCIIEIOBAHMS IIPOCTEHIIINX MAaTEMATHUECKUX MOJENIEH;

* aHaJIN3a PeaJIbHBIX YUCIIOBBIX JaHHBIX, IPE/ICTABICHHBIX B BUJE JUarpaMm, rpadukos;

* aHaM3a MH(POPMAIUHN CTAaTHCTUYECKOTO XapaKkTepa
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