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MHHOACHUTEJIBHASA 3AITMCKA

Pabouas mporpamma o mareMaTHKe pazpadoTaHa B pa3paboTaHa Ha OCHOBE OCHOBHOM
oOpazoBarenbHON TporpamMmsel cpeaHero oomero oopazoBanus (PI'OC) MBOY «'umuazust Ne5 r.Kei3buia
Pecriy6muku TwiBay, yueOnoro miana MBOY «'umuazust N5 r.Ke3buia Peciyonuku TeiBay, YMK mo
npeaMery : aptop A.I'.Mep3isik

Jlannast paboyast mporpaMmma OpMeHTHpOBaHa Ha yyanuxcsi 11 KiaccoB At HAOMHOTO OOyUEHHUS.

I'1aBHO# He/IbI0 HIKOJBLHOTO0 00Pa30BaHus SBISETCS Pa3BUTHE PeOCHKA KaK KOMIIETEHTHOW JIMYHOCTH
IyTeM BKJIIOYEHHUS €ro B Pa3IMYHBIC BHJBI LIEHHOCTHON YEIOBEYECKOH MAeATENbHOCTH: ydela, MO3HAHHE,
KOMMYHHKAIMS, TpodecCHOHATBHO-TPYAOBOIM BBIOOp, TMUHOCTHOE CaMOpa3BUTHE, IIEHHOCTHBIE OPUEHTALUH,
MIOUCK CMBICIIOB JKU3HeAeATeNbHOCTH. C 3THX MO3UINA 00ydeHHEe pacCMaTPUBAETCS KaK IMPOLIECC OBIAJCHUS He
TOJIBKO ONPEIEICHHON CYMMOW 3HaHUA U CUCTEMOM COOTBETCTBYIOIIMX YMEHUMN U HABBIKOB, HO M KaK IpOLIECC
OBJIAZICHUS] KOMIIETEHLUSAMU. DTO ONPEIEIINIIO LEIH 00yYeHHUSI MATEeMATHKH:

e (opmupoBaHHMe TMPEACTABJEHUI O MaTeMaTUKE KaK YHHUBEPCAJIbHOM S3bIKE HAayKH, CpEACTBE
MOJIETTUPOBAHUS SIBJIEHUH U ITPOLIECCOB, 00 UAESIX U METOJAX MaTEMATUKU;

e Ppa3BUTHE JIOTUYECKOTO MBIILICHUS, MPOCTPAHCTBEHHOIO BOOOpAKEHMsI, AITOPUTMUUYECKONU KYJIbTYpPHI,
KPUTHYHOCTH MBIIIJICHHAS HA YPOBHE, HEOOXOAUMOM i Oyaymied npodecCHOHAIBHOW NesSTeNTbHOCTH, a
TaK)Ke MOCIEeAYIONIEro 00yueHus B BBICIICH MIKOJIE;

e OBJIajIeHHE MATEMAaTHYECKUMH 3HAHUSAMU M YMEHHSMH, HEOOXOTUMBIMH B TIOBCEIHEBHOW XH3HHU JUIA
M3YYEHHUS IIKOJIbHBIX €CTECTBEHHOHAYUHBIX JUCIMILIUH Ha 0230BOM YPOBHE, AJIs MOJy4eHuUs: 00pa3oBaHUs
B 00J1aCTsIX, HE TPEOYIONINX YIITyOJIEHHON MaTeMaTHIeCKOU MOATOTOBKH;

e BOCHHMTAHME CPEICTBAMU MAaTEMATUKU KYJIbTYpbl JUYHOCTHU, MOHWMAHMS 3HAUYMMOCTHM MATEMATHKU IS
HAYYHO-TEXHHUYECKOTO MPOTpecca, OTHOIICHUS K MaTeMaTHKE KaK K 4acTH OOILIeUeIOBEUECKOM KyIbTyphI
yepe3 3HAKOMCTBO C UCTOPUEHN pa3BUTUS MATEMATHKHU.

Ha ocHoBanuu TpeOoBanuii [‘ocynapcTBeHHOro o0Opa30BaTENbHOTO CTaHAApTa B COJEPIKAHUU
KaJICHJIJApHO-TEMATUYECKOr0 IUJIAHUPOBAHUS MPEAJIaraeTcsi peajin30BaTh aKTyalbHbIE B HACTOSLIEE BpEMs
KOMIIETEHTHOCTHBIN, JIMYHOCTHO OPUEHTHUPOBAHHBINA, AESTEIbHBIA IMOJIXO/bl, KOTOPBIE ONPEAEIAIOT 3aJa4u
o0y4eHmus:

e TpHOOpETECHUE MAaTEMAaTHYECKUX 3HAHUM U YMEHUH;

e OBJIaJICHHE 00O0OIEHHBIMHU CITIOCOOAMHU MBICIIUTEIIBHOM, TBOPUECKOM JesITeIbHOCTEH;

e OCBOCHHME KOMIETCHLMH: Yy4eOHO-TI03HABATEIbHOW, KOMMYHHKATHUBHOM, pe(IeKCUBHOM, JIMYHOCTHOTO
CaMOpa3BUTHUS, [IEGHHOCTHO-OPUEHTALMOHHON U MPO(eCCHOHAIBHO-TPYI0BOIO BBIOOpA.

MaremaTtnueckoe 00pa3oBaHME€ B OCHOBHOH IIKOJE CKJIAIbIBAECTCS U3 CIEAYIOIIUX COJEPKaTelbHBIX
KOMIIOHEHTOB: apupMeTHKa; anredpa; TreoMeTpus; D3JIEMEHThl KOMOMHATOPUKH, TEOPHUH BEPOSITHOCTEH,
CTaTUCTUKH U JIOTUKHU. B cBOEll COBOKYITHOCTH OHHU OTpa)karoT OOraThlil ONBIT O0y4YEHHs] MaTEMaTUKe B Hallel
CTpaHe, YYWTBHIBAIOT COBPEMEHHBbIE TEHJAEHIMM OTEYECTBEHHONM M 3apyOeXHOH IIKOJIbl M TMO3BOJISIOT
pealin30BaTh NOCTaBICHHbIE NTEPE/] KOJIbHBIM 00pa30BaHUEM 1IEIH HAa UH(POPMAIIMOHHO EMKOM U IIPAKTHYECKU
3HaYMMOM Matepuase. DTU cojepKaTelbHble KOMIIOHEHTHI, pPa3BUBAINCh HA MPOTSHKEHUH BCEX JIET 00ydeHus,
€CTECTBEHHBIM 00pa30M MEPEIJIETAIOTCS U B3aUMOJEHCTBYIOT B yU€OHBIX Kypcax.

Taxum 00pa3oM, B X0J1e OCBOEHUS COIEPKaHUs Kypca 00yJaromuecs MoIy4aroT BO3MOKHOCTb:

e Pa3BUTh NIPE/CTABICHUE O YWCJIE€ M POJM BBIYUCIEHUN B YEJIOBEUECKOM MpakTHKe; cHOopMHpOBAThH
IIPAKTUYECKHE HABBIKM BBIOJIHEHUS YCTHBIX, IMMCbMEHHBIX, MHCTPYMEHTAJIbHBIX BBIUYMCIICHUH, Pa3BUTh
BBIUHCIIUTENBHYIO KYJIBTYPY;

e OBJIAZIETh CHUMBOJIMYECKHM SI3BIKOM aireOpbl, BbIpaOOTaTh (HhOpMalbHO-ONEpAaTHBHbBIE anredpanyecKue
YMEHHUS U HayUUThCS IPUMEHSTh UX K PELICHUIO MATEMAaTHYECKIUX U HEMAaTeMaTUYEeCKUX 3a/1ay;

e HM3YYMTb CBOHCTBAa M TpadUKHU DJIEMEHTApHBIX (DYHKIUH, HAy4YUTHCS HCHOJIB30BATh (YHKIMOHAIBHO-
rpaduyeckue IpeaCTaBICHUs Ul ONMCAHMSI U aHAJIN3a pealIbHbIX 3aBUCUMOCTEI;

e Pa3BUTHh MPOCTPAHCTBEHHBIEC NMPEICTABICHUS M HW300pa3UTEIbHBIE YMEHHUS, OCBOUTh OCHOBHBIE (DaKThl U
METO/Ibl MJIAHUMETPHUH, TO3HAKOMUTHCS C MPOCTEUITMMH MPOCTPAHCTBEHHBIMU TEJIAMHU M UX CBOMCTBAMU;

e MOJYYHMTBH IIPEJICTABICHUS O CTAaTHCTUYECKUX 3aKOHOMEPHOCTSAX B PEaIbHOM MHUPE U O Pa3InYHbIX
crocobax ux u3ydeHus, 00 0COOEHHOCTSAX BHIBOJOB U IIPOIHO30B, HOCAIINX BEPOSITHOCTHBIN XapakTep;

e Pa3BHUTh JOTMYECKOE MBIIUIEHUE M peYb - yMEHHE JIOTUYECKH OOOCHOBBIBATH CY)KIEHHs, MPOBOIUTH
HECJIO)KHBIE CHUCTEMATH3allH, PUBOJNUTh MPUMEPBI U KOHTPIPUMEPHI, UCIOJIB30BATh PA3JIMYHBIE S3BIKU
MaTeMaTHKU (CIIOBECHBIH, CHUMBOJHMYECKUH, Tpaduueckuil) [uid WIUIIOCTPALUU, HHTEPIPETaluy,
aprymMeHTalluy U JOKa3aTeIbCTBA;

e chopMupoBaTh NpeACTaBICHUS 00 HU3y4aeMbIX MOHATUSAX M METOAAaX Kak BaXXHEHWIIMX CpeAcTBax
MaTeMaTUYeCKOr0 MOJEITUPOBAHNS PEATBHBIX MPOLIECCOB U SIBICHUM.

ean oOyuyenus:



OBJIaJleHHe CHCTeMOHl MaTeMaTH4YeCKHMX 3HAHMH M YMEHHUIl, HEOOXOAUMBIX [UIsl TPUMEHEHUS B
MPAKTUYECKON ACSITETFHOCTH, U3YUEHUSI CMEKHBIX JUCIHUILTHNH, MPOI0JDKEHUS 00pa30BaHNUS;
HHTE/UIEKTyaJlbHOe pa3BUTHe, GOPMUPOBAHUE KAueCTB JIMYHOCTH, HEOOXOIAMMBIX YEJOBEKYy s
MIOJIHOIICHHOH KU3HU B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIX MAaTEMAaTUYCCKOU JACITEIbHOCTHU: SICHOCTh
U TOYHOCTh MBICIH, KPUTUYHOCTh MBIIUICHHUS, HWHTYULHUSA, JIOTHUYECKOE MBIIUICHUE, SJIEMEHTHI
QITOPUTMHUYECKON KYJIbTYpPbI, TPOCTPAHCTBEHHBIC MPEICTABICHUS, CIOCOOHOCTh K MPEOJOJICHHUIO
TPYAHOCTEH;
(opmupoBanue npeacTaBiaeHnii 00 UACSIX U METOAAX MATEMATHKU KAK YHUBEPCAIBHOTO SI3bIKA HAYKU U
TEXHHUKH, CPEJCTBA MOJICTUPOBAHUS SIBICHUH U MIPOIECCOB;
BOCHHUTAaHHE KYJbTYPbI JUHYHOCTH, OTHOIIICHHUS K MATEMATHKE KaK K 4aCTH O0IICYEIIOBEYECKOU KYIbTYPHI,
urparoieit 0codyro posib B 00IIECTBEHHOM Pa3BUTHUU.

B xome mpenonaBaHusi MaTeMaTHKM B OCHOBHOM IIKOJE ClIeAyeT OOpaTUTh BHUMaHUE Ha

OBJIaJICHHE YMEHUSIMU o0mey4yedHOr0 XapakTepa, pa3Ho00pa3HbIMU COCO0AMU
AeATeJIbHOCTH, TPUOOPETCHHE OMBITA!

IUIAaHUPOBAHUsI M OCYLIECTBICHHUS AITOPUTMHYECKOM JIE€ATEIbHOCTH, BBIIOJHEHUSA 3aJaHHBIX M
KOHCTPYHPOBAHUS HOBBIX aJITOPUTMOB;
peleHus pa3HOOOPa3HbIX KJIACCOB 3a/1a4 U3 pa3jIM4yHbIX Pa3/ieloB Kypca, B TOM YHCIe 3aa4, TPeOYyoImxX
MOKCKA MMyTeH U CIIOCOOOB pEeIlIEeHNUs;
HCCIIEI0BATEIbCKON AEATENbHOCTH, PA3BUTHUS UJIEH, TPOBEACHUS SKCIIEPUMEHTOB, 0000IIEH!S, TOCTAHOBKH
1 GOPMYIIMPOBAaHUS HOBBIX 33/1a4;
SICHOTO, TOYHOT'0, PAMOTHOT'O M3JIOKEHUS CBOUX MBICIEH B YCTHOW M MUCBMEHHOH pedu, MCIOJIb30BaHUs
Pa3IUYHBIX S3BIKOB MAaTEMAaTHUKHU (CIOBECHOTO, CHMBOJIIMYECKOTO, rpa)iuecKoro), CBOOOIHOTIO Mepexoaa ¢
OJTHOT'O SI3bIKa Ha JAPYIroM JUIsl WIUTIOCTPALUK, MHTEPIpETallui, apryMEHTAIMH U 10Ka3aTeNIbCTBa;
IIPOBEJICHUS J10Ka3aTeIbHBIX PACCYKICHUM, apryMEHTAllUU, BbIIBU)KEHUS TUIIOTE3 U UX OOOCHOBAHUS;
IIOUCKA, CHUCTEeMAaTU3alluy, aHajlu3a M Kiaccudukauuu HHGOpPMAIMM, HCIOJIb30BaHUS Pa3HOOOpa3HbIX
WH(GOPMAIIMOHHBIX HMCTOYHHKOB, BKJIOYas Y4YeOHYI0O U CIPAaBOYHYIO JIUTEPATypy, COBPEMEHHBIC
MHGOPMALOHHbIE TEXHOJIOTHH.

[Tpu n3yyeHun Kypca MaTeMaTHKH Ha 0a30BOM YPOBHE MPOJOJIKAOTCS U MOJIY4al0T pa3BUTHE

COACPIKATCIIbHBIC JINMHUU: Anre6pa, cI)yHI(I_[I/II/I, ypaBHCHI/IH " HECPABCHCTBA, DJIEeMEHTBI KOM6I/IH8.TOpI/IKI/I, TCOpHUHn
BepOHTHOCTefI, CTaTUCTHUKH U JIOTUKH, BBOIUTCA JIMHUA Hauama maTtemaTndeckoro anann3a. B paMKax
YKa3aHHBIX COACPKATCIbHBIX JIMHUMN peumaroTCA CICAYOIINEC 3adadu:

CHUCTEMaTH3allMsl CBEJIEHUH O YKCciiax;
U3y4€HHE HOBBIX BUJIOB YHCIIOBBIX BBIPAKEHUH U GOPMYII;
COBEpIICHCTBOBAHNE MPAKTUUECKUX HABBIKOB U BBIUMCIUTEIbHON KYIbTYpBI,
pacuIpeHye U COBEpIICHCTBOBaHHUE aJlIreOpandyeckoro anmnapara, copMupoBaHHOTO B OCHOBHOM HIKOJIE, U
€ro NPUMEHEHHUE K PEICHUI0 MaTEMAaTUYECKUX U HEMaTeMaTUYeCKUX 3a/1ay;
pacuMpeHye U cucTeMaTu3anus o0IuX CBeACHNH 0 GYHKIHUAX, OTIOJIHEHHUE Kilacca U3y4aeMbIX (PYyHKLUH,
WJUTIOCTPALUS [UPOTHI IPUMEHEHUsI PYHKUIMN U1 ONMCAaHUS U U3YUEHUS peabHbIX 3aBUCUMOCTEH;
pa3BUTHE NPEJCTABICHUN O BEPOSITHOCTHO-CTATUCTUUECKNX 3aKOHOMEPHOCTSX B OKPY’KAIOILEM MHUPE,
COBEpIICHCTBOBAHNE MHTEIUIEKTYaIbHBIX U PEUYEBBIX YMEHUH IMyTeM 00oralieHus MaTeMaTH4YeCKOro
A3bIKA, PA3BUTHUS JIOTHYECKOTO MBIIUICHUS;
3HAKOMCTBO C OCHOBHBIMH UJI€SIMHU U METOJJaMU MaT€MaTHYECKOTO aHAIM3a.

N3yuenne MaTeMaTUKU Ha 6a30BOM YPOBHE CpPEIHEro (IIOJHOTr0) 001Iero oopa3oBaHus HapPaBIEHO HA

TOCTIDKEHHUE CIECTYIONNX HeJIeH:
OO0umey4eOHbIE HEJIH:

CO3JIaHKE YCIOBUH /ISl JOPMHUPOBAHUST YMEHHS JIOTHUECKH 0OOCHOBBIBATH CYXK/ICHUS, BEIIBUTATh
TUIIOTE3bl U IOHUMATh HEOOXOAMMOCTb UX IPOBEPKH;

CO3JIaHKEe YCIOBUH /ISl JOPMHPOBAHUST YMEHHSI ICHO, TOYHO ¥ TPAMOTHO BBIPAKaTh CBOM MBICITH B YCTHOH
Y IMCbMEHHOH peyn;

(dbopMHpOBaHUE YMEHHSI UCTIOIB30BATh PA3ITUYHBIC SI36IKH MATEMATHKH: CIIOBECHBIN, CHMBOJIHMUYECKHH,
rpaduuecKuii;

bopMupoBaHne yMeHHs CBOOOHO MEPEXOANTH C SI3bIKA Ha S3BIK JJIS1 MIUTIOCTPALNH, HHTEPIIPETAINH,
apryMEHTalluH U JI0Ka3aTeNIbCTBA,;

CO3JJaHNE YCIIOBUI IS TUIOJJOTBOPHOTO y4acTHsI B paboTe B rpymie

(dopMHpOBaHUE YMEHHS CAMOCTOSATEIILHO U MOTUBUPOBAHHO OPTraHU30BHIBATh CBOIO JIESTEILHOCTH;
dbopMupoBaHne yMEHUS IPUMEHATH MPHOOPETEHHBIC 3HAHNS M YMEHHS B IPAKTUYECKOH AEATEIBHOCTH
MOBCEIHEBHOM JKU3HU JUISI HCCIICAOBAHUS (MOJCIMPOBAHMS) HECIOKHBIX MMPAKTUYECKUX CUTYallui Ha



OCHOBE M3YYEHHBIX (DOPMYJI M CBOMCTB MpH PEIICHUH 3a/1a4 IPAKTUUYECKOTIO COAEP KAHUS, UCIIOIIb3Ysl IPU
HEO0XO0IMMOCTH CIIPAaBOYHHKH;

e CO3JaHME YCIOBUH AJII UHTETPUPOBAHUS B JINYHBIN OIBIT HOBOM, B TOM YHCIIE CAMOCTOSTEIBHO
MOJTyYeHHOM HH(pOpMAIHH.

Oo0menpeaMeTHbie HeJH:

e OBJIAZICHHWE CHCTEMON MaTeMaTHYECKUX 3HAHUHN U YMEHH, HEOOXOIUMBIX Ul IPUMEHEHUS B
IIPAKTUYECKOH 1EATEIbHOCTH, U3YUYEHHs] CMEXXHBIX JUCLHUIUINH (HE TPeOYIOIUX YTri1yOJIeHHON
MaTEeMaTHYECKOM MOATOTOBKH ), TPOIOIHKEHUSI 00pa30BaHMUS;

e  HHTEJUIEKTYyaJIbHOE pa3BUTHE, (OPMUPOBAHUE KAYECTB JIMUYHOCTH, HEOOXOAUMBIX YEIOBEKY IS
MOJTHOLEHHOH JKU3HU B COBPEMEHHOM OOIIIECTBE, CBOWCTBEHHBIX MATEMAaTHUECKOU eI TEIbHOCTH: ICHOCTh
Y TOYHOCTb MBICIIY, KPUTUYHOCTD MBIIUICHUS, UHTYULUS, JIOTHYECKOE MBIIIJICHUE, 3JIEMEHTHI
QITOPUTMHUYECKON KYJIBTYPBbI, IPOCTPAHCTBEHHBIE MPECTABIEHUS, CHOCOOHOCTD K MPEOI0JIEHUIO
TPYAHOCTEH;

e (opMHUpOBaHME NPEACTABICHUHN 00 UESIX U METOJJaX MAaTEMaTHKHU KaK YHUBEPCAJILHOTO S13bIKa HAYKH U
TEXHHUKH, CPEACTBE MOJEIUPOBAHUS SBJICHUN U IIPOLIECCOB;

e  BOCHUTaHHE KyJIbTYPbI JMYHOCTH, OTHOIIECHUS K MaTEMaTHKE KaK K YaCTH 00ILEeYeIOBEYECKON KYJIbTYpBI,
urparoieit oco0yro posb B 00IIECTBEHHOM Pa3BUTUH Y€pe3 3HAKOMCTBO C UCTOPUEH pa3BUTUSA
MAaTE€MAaTHKH, 3BOJIIOIIMEN MATEMAaTUYECKUX UICH.

Oo01mey4eOHbIe YMEHUSI, HABBIKU M CIIOCOOBI 1eATEJILHOCTH
B xoze ocBoeHHsI coslepyKaHusi MAaTEMaTHIECKOTO 00pa30BaHus 00yJarOIIUecs] OBJIAZCBAIOT
pa3sHOOOpa3HBIMU CIIOCOOAMU J1€ATENILHOCTH, IPUOOPETAIOT U COBEPLICHCTBYIOT OIIBIT:

e IIOCTPOEHHS M UCCIEI0BAHUS MAaTEMaTUUECKUX MOJIEJIEN JJIs OMMCAHUS U PELICHUS NPUKIIAAHbIX 3a/1a4,
3a/1a4 U3 CMEKHBIX AUCLIUIIINH;

e BBINIOJIHEHUS U CAMOCTOSATEIBLHOTO COCTABIICHUS AJITOPUTMUYECKUX IPEINUCAHUM U HHCTPYKIUI Ha
MaTEMaTHYECKOM MaTepHUalle; BHIIIOJHEHUS PacyeTOB IIPAKTUYECKOIO XapaKTepa; UCIIOJIb30BaHU
MaTeMaTHYeCKUX (pOpPMyIT M CaMOCTOATEIBHOTO COCTaBJICHUs (POPMYIT Ha OCHOBE 000OIICHNST YaCTHBIX
CIIy4aeB U DKCIIEPUMEHTA;

e CaMOCTOSITENBHON pabOThI C UCTOUHUKAMU HH(OpMaLMU, 0000IIEHHS U CUCTEMATHU3AIMH ITOJTY4EHHON
uHOpMalUU, UHTETPUPOBAHUS €€ B JIUYHBIN ONBIT;

e  IPOBEJIECHUS JOKA3aTeNbHBIX PACCYKIECHUH, TIOTHYECKOr0 000CHOBAHMSI BBIBOJIOB, PA3JINUCHUS
JIOKa3aHHBIX M HEJI0KA3aHHBIX YTBEP)KJICHUN, apryMEHTUPOBAHHBIX U SMOIIMOHAIBHO YOeIUTENbHBIX
CYKJICHUMH;

Ha n3y4yenune nmpeagMera Ha HAJOMHOM O0y4eHHH OTBOJMTCS 2 4aca B HeleJl0, HTOro 68 gacos 3a
y4eOHblii roj.
OcHoBHas (opma opraHuzaiuy 06pa3zoBaTeIbHOIO MpoLecca - UHAUBUIYaIbHOE 00yUeHUE Ha A0MY.

TpeboBanus K pe3yJibTaTaM 0CBOEHHS] OCHOBHBIX
00pa3oBaTeJIbHBIX IPOrPAMM

JIN4HOCTHBIE Pe3yJIbTATHI:

- TOTOBHOCTb U CIIOCOOHOCTH 00YYarOIMIMUXCs K CaMOpa3BUTHIO;

- chopMHpPOBAaHHOCTH MOTHUBAILIMU K YUEHHUIO U TIO3HAHMIO;

-IICHHOCTHO-CMBICJIOBBIE YCTAaHOBKH, OTPAXKAIOIINE UX UHIUBUIYaTbHO-THYHOCTHBIE MIO3UIIUU, COITUATBHBIE
KOMIIECTCHTHOCTH, IMYHOCTHBIC Ka4CCTBA,

- YMEHHE pelIaTh 33Jja4i pealbHOM 1eHCTBUTEIHHOCTH MaTEeMaTHIECKIMH METOAAMH;

- CaMOCTOATCIBHO ONPEACIATh W BBICKA3bIBATb IMPOCTHIC 06HII/Ie IJIs1 BCEX n}0)1e171 IpaBuJia MMOBCACHUA B
OOIIEHUHN W COTPYIHUYECTBE, JeNaTh BEIOOP KAaKOIl MOCTYIOK COBEPIIUTD.

MeTanpeamMeTrHbie pe3yJbTaThbl :
- OBJIAJEHUE MaTEeMaTHUYECKUMH 3HAHUSAMU U YMEHHSIMH, HEOOXOJUMBIMU B TOBCEIHEBHOW KH3HU, IS
HU3YUCHUSA IKOJBbHBIX €CTCCTBCHHOHAYYHBIX AHUCHUILIMH Ha 0a30BOM YPOBHE, OJId MOJYUCHUA O6p330BaHI/I5{ B
o01acTax, He TPeOYIOIIMX yrIyOJIeHHOW MaTeMaTHYeCKON TOITOTOBKY;
- YMEHHE CTPOUTH U UCCIIEA0BATh MATEMaTHYCCKHAE MOJICIIH JIJIsl OTIMCAHMSI ¥ PEIIICHUS MPUKIIAIHBIX 3a/1a4, 32,144
U3 CMCXKHBIX JUCHUIIINH,
- BBIIIOJHEHHE U CAMOCTOSITEIIFHOEC COCTaBJICHHE aJITOPUTMHYECKHX MPEINHCaHUN W WHCTPYKIUH Ha
MaTEeMaTHYeCKOM MaTepHalie, BBIMOJIHEHHUS PAcYeTOB IMPAKTUYECKOTO XapakTepa,  HCIOJIb30BaHUE
MaTreMaTHu4ecKux (OpMyJI U CaMOCTOSITEILHOE COCTaBICHUE (POPMYIT Ha OCHOBE 0OOOITICHUS YaCTHBIX CITy4aeB U
IKCIIEPUMEHTA;



- YMEHHE CaMOCTOATEIHLHO paboTaTh ¢ MCTOYHUKAMH HHGOpMAIMH, O0OOOIIECHHUs M CHUCTEMaTH3AIMH
MOJIy4eHHOW MH(pOpPMAIIMK, UHTETPUPOBAHUS €€ B TUYHBIHN OIBIT;
- YMEHHUE TPOBOJUTH JOKa3aTelIbHbIE PacCCyXKICHHs, JIOTHYecKue 000CHOBAHUS BBIBOJOB, pa3iMueHUs
JIOKa3aHHBIX U HEIOKA3aHHBIX YTBEPKIECHUH, apTyMEHTUPOBAHHBIX U SMOIIMOHAIBHO YOS IUTEBHBIX CYXKICHHIA,
- YMEHHE OpraHU30BaTh CBOIO JIESATEILHOCTh: OMPENEATh LIeJb IeITeIbHOCTH Ha YPOKE, BHICKAa3bIBATh CBOIO
BEPCHIO, CPABHMBATh €€ C APYTMMH, ONPEAECIATh MOCIEA0BATEIbHOCTh ACUCTBUM ISl PELICHHUS MPEAMETHON
3aJlauu, JaBaTh OLEHKY U CaMOOLIEHKY COBei paboThl U pabOTHI BCEX;
- YMEHHUE MBICIUTh: HA0JII0IaTh U JIENIaTh BBIBOJIBI CAMOCTOSTENILHO; CPABHUBATH TPYIITUPOBATH MPEAMETHI,
SIBJICHUS, ONIPEAETATh MPUYUHBI IBJICHUI COOBITHIA, 000011aTh 3HAHUS U JIEJIaTh BBIBOJIBI,
- YMEHHEe 00maThCs: COO0IaTh MPaBWIa 3TUKETAa B OOIICHUH, BHICKA3bIBATh M JIOKA3BIBATH CBOIO TOUYKY
3peHusl.

Conep:kanue kypca B 11 kiacce (68 yacos)

1. IToBTOpeHme Kypca anreOpsl U Hauald MareMaTudeckoro aHanusa 10 kiacca.

2.Tpuronomerpuueckue GpyHKIUN

OO6nacTh ompeAeneHus 1 MHOXKECTBO 3HAYEHHUI TPUTOHOMETpUYECKUX (PYHKIMH. UeTHOCTh, HEUETHOCTh U
MEPUOIMIHOCTD TPUTOHOMETpHYeckuX (pyHkimid. CBoMCcTBa PyHKINH Y = cOs X 1 ee rpaduk. CBoiicTBa QyHKIHH
y = sin X u ee rpaduk. CoiicTBa GyHKIIUHU y = tg X U ee rpadux. OOpaTHbIE TPUTOHOMETPUYECKHE (PYHKIIUU.

OcHOBHasl 1IeJIb: W3YYUTh CBOMCTBA TPUTOHOMETPUYECKHX (PYHKIUH, HAYYUTh y4alluXcs NPUMEHSTH ITH
CBOWCTBA IIPH PEIICHUH YPABHEHUN U HEPABEHCTB, HAYYUTh CTPOUTH TpadUKU TPUTOHOMETPUUYECKUX (PYHKIIUH.

Cpenu TpUTOHOMETPUYECKHX (HDOPMYII CIEAYyeT 0C000 BBIICTUTH T€ (POPMYIIBI, KOTOPBIC HEIOCPEIACTBECHHO
OTHOCSITCS K UCCIIEIOBAHUIO TPUTOHOMETPUUYECKUX (PYHKIUN U TOCTpoeHHIo ux rpadukoB. Tak, hopmyisl sin (-
X) = - sin X u c0s (-X) = COS X BBIPAKAIOT CBOIMCTBA YETHOCTH M HEUETHOCTH (DYHKIUI y = COS X M y = Sin X
COOTBETCTBEHHO.

[Toctpoenne rpadMKOB TPUTOHOMETPUYECKUX (PYHKIMIA MPOBOAUTCS C HWCIOJIB30BAHMEM WX CBOWCTB H
HAuMHAeTCs ¢ MOCTPOeHus rpaduka QyHKIUU y = cos X. I'paduk pyHKIMH y = sin X MOJIyd4aeTcsl CIABUIOM

o . T
rpapuka QyHKIMM Yy = COS X B COOTBETCTBHU ¢ (hopMmyinoi sin X = cos (X 'E)' C nomomuipio rpadukoB

WJUTIOCTPUPYIOTCS U3BECTHBIE CBOMCTBA QYHKIIHI, a TAK)KE BBISBIIAIOTCS HEKOTOPbIE JOMOJIHUTEIbHBIE CBOICTBA.

C nomomuipto rpapuKOB TPUTOHOMETPUYECKUX (YHKLUMN pelaroTcss NpocTeHIIne TPUTOHOMETPUUYECKHE
YpaBHEHHUSI U HEPABEHCTBA.

OOpatHble TPUTOHOMETPUUYECKUE (PYHKIIUHU JalOTCs 0030pHO, B 03HAKOMUTENIbHOM I1aHe. [lone3Ho Takxke
paccMoTpeTh rpaduku GyHKIMK y = | cos X |. y=a + cos X, y=cos (X + a), y =a cos X, y = cos ax, e a -
HEKOTOpOE YHCIIO.

3. IIpon3BoHas U €€ FEOMETPUUECKUNA CMBICT

Omnpenenenve mnpousBoaHol. IlpousBonHas creneHHol ¢yHkuuu. [IpaBuna auddepeHurpoBaHus.
ITpon3BoiHBIE HEKOTOPBIX 3JIEMEHTapHBIX QyHKIMI. ['eomMeTprueckuii cMbICT TPOU3BOAHOM.

OcHOBHasl 11eJb: BBECTU IMOHSATHE MPOU3BOAHOM; HAyYUTh HAaXOAMTHh MPOM3BOAHBIE C MOMOUILIO (HOpMYI
Qg QepeHIIMPOBaHUS; HAYYUTh HAXOAUTh YpPaBHEHHUE KacaTelbHOW K rpaduKy (yHKIHMH.

W3noxxeHnne maTepuana BeleTCsl Ha HATJISIAHO-MHTYUTUBHOM YpOBHE: MHOTHE (DOPMYJIbI HE TOKA3bIBAIOTCS, a
TOJIBKO MOSICHAIOTCS MJTM IPUHUMAIOTCS 0€3 I0Ka3aTeNbCTB. [ TaBHOE - MOKa3aTh ydyalmcs [esiecoo0pa3HoCTh
M3Y4EHHUs TPOU3BOHON U B JAJIbHENIIIEM ITepBOOOpa3HOM (MHTErpaa ), Tak Kak 3T0 HE0OXOAUMO MpH pelIeHUH
MHOTHX MPAaKTUYECKUX 33/ay, CBSI3aHHBIX C MCCIIE0BaHUEM (DM3MUYECKHUX SBJICHUMN, BBIYMCICHUEM IUIOIIAACH
KPUBOJIMHEWHBIX (pUTyp U 00BEMOB TeJl ¢ MPOU3BOJILHBIMH TPaHUIIAMH, C TOCTPOCHUEM Tpa@UKOB (YHKIUH.
[Tpexne Bcero cieayer mokasarb, YTo (PyHKIMH, rpad)uKkaMu KOTOPBIX SBISIOTCS KPUBBIE, ONMUCHIBAIOT MHOTHE
BayKHbIE (PU3HUECKHE U TEXHUYECKHE MPOIIECCHI.

[lonsTe mpenena MOCAEAOBATEIIBHOCT M HEMPEPHIBHOCTH GYHKIHH (OPMHUPYIOTCS Ha HATJISAIHO
MHTYUTHBHOM YpOBHE; IpaBuia auddepeHurpoBanust U (HopMyibl MPOU3BOJHBIX AJIEMEHTAPHBIX (DYHKIHIA
MPUBOJATCS 6€3 OCHOBaHUIM.

4. mpuMeHeHHe TPOU3BOJHOMN K UCCIEIOBAHUIO (QDYHKIINH.

Bospacranne n yObiBanme (yHkmuu. DkcTpemMymbl (yHKIuH. Hawmbonbinee w HaumMeHbIEE 3HAYCHHS
¢ynkuuu. [IponsBoHas BTOPOro Mopsijika, BEITYKJIOCTb U TOUKH neperuda. [locrpoenue rpadmukoB QpyHKIHIA.

OcHoOBHas 11e71b: MOKa3aTh BO3MOXXHOCTH MTPOU3BOAHON B MCCIICIOBAHUN CBOMCTB (YHKIIUHA MTOCTPOSCHUHU HX
rpauKoB.



ITpu n3ydyeHun marepuana IUPOKO UCIONIB3YIOTCS 3HAHUS, MOITYYEHHbIE yJalllUMUCS B XOZ€ paboThl Haj
MpEeabIAYIIEH TEMOM.

OOOCHOBBIBAIOTCSL YTBEP)KIECHUA O 3aBHUCHUMOCTH BO3pacTaHHUs W YOBIBaHMS (YHKIMM OT 3HaKa ee
MIPOU3BOIHON Ha JAHHOM IPOMEXYTKE. BBOOUTCSA MOHATHE TOYEK MaKCMMyMa U MHHMMYMa, TOUEK Ieperuoa.
VYdamuecs 3HaKOMSTCSL C HOBBIMU TEPMUHAMU: KPUTUYECKUE U CTALIMOHAPHBIE TOUKH.

[Tocne BBeAeHMS NMOHATHH MakCUMyMa WU MHUHUMyMa (QyHKUIUH (opMuUpyeTCs MpEACTaBICHHUE O TOM, YTO
(GyHKLHS MOKET UMETh 3KCTPEMYM B TOYKE, B KOTOPOM OHA HE MMEET MPOU3BOJHOM, HAIIpUMED, Y = |X| B TOUKe
x=0.

Omnpezenenue BUa 3KCTpeMyMa IPEIoIaraeTcs CBs3aTh ¢ MEPEMEHOM 3HaKa MPOU3BOJHON (PYHKLUU MPU
[Iepexo/ie 4epe3 TOUKy FKcTpemyMa. JKenaTeslbHO MoKa3aTh y4alldMCs, YTO 3TO MOYKHO CJI€NaTh MpOLIE — I10
3HaKy BTOpOi mpousBomHoii: ecmu f(x) > 0 B HEKOTOpOIl CTAallMOHAPHON TOYKE X, TO PAcCMATPUBAEMAs
CTAIIOHApHAs TOYKA eCTh TOYKAa MUHHMYyMa; ecii f (x) < 0, To 3Ta TouKa — Touka MakcuMmyma; eciu f (x) = 0,
TO TOYKA X TOYKA Meperuda.

ITpoBouTCS cxema ucciieJ0BaHUsI OCHOBHBIX CBOWCTB (DyHKILIMH, IIPEABAPSIOIIas MOoCcTpoeHue rpaduka. Jrta
cxema BBITTISANT Tak: 1) obsacTs onpeaeneHus GyHKIMK; 2) TOUYKK epeceueHus rpaduka ¢ OCIMU KOOPUHAT;
3) npousBojHas (QYHKUMHU U CTAllMIOHApHbIE TOYKH; 4) IPOMEKYTKH MOHOTOHHOCTH; 5) TOUKH 3KCTpEMyMa U
3Ha4YeHUs QYHKIUU B 3TUX TOUYKAX.

5. UHTterpan

ITepBooOpasnas. [lpaBuina HaxoxIeHUs TIepBOOOpa3HbIX. [Iomane KpuBoIMHEHHON Tpanenun. MHaTerpan u
ero BbluuClieHHE. Bpruncinenue miomaneid ¢uryp ¢ momolunslo MHTerpaioB. IlpuMeHeHue mnpous3BOJHON U
MHTETpaja Ui peuieHns GU3NIECKUX 3a/1a4.

OcHOBHas 11eJb: O3HAKOMUTH C TOHSATHEM MHTErpaja M HMHTEIPUPOBAaHMEM Kak olepanuei, odpaTHOil
mQepeHIMPOBAHUIO.

Omnepanyst HHTErPUPOBAHMs CHayasla OIpeseNnseTcs Kak onepauus, oopatHas auddepeHunpoBanmio, gaiee
BBOJIUTCS TOHATUE IIEPBOOOPA3HOM, ITPU 3TOM HE BBOJUTCS HU ONpEAETICHUE HEONPEIeIeHHOr0 HHTerpaa, H1
ero obo3Hauenue. Tabmuua mpaBusl HHTErpUpoBaHUs (T. €. TaOMUIAa MEpPBOOOPA3HBIX) B ITOM cCliydae
€CTECTBEHHO I0JIy4aeTcsl U3 TaOauLbl Ipou3BOIHBIX. DopMyIHpyeTcss yTBepKIEeHHUE, UTO BCEe IEpBOOOpa3HbIE
g ¢pyakiun f(x) umeror Bun P(x) + C, rne P(x) — nepBooOpasHas, HalijeHHas B Tabnuie. DTOT (PakT He
JIOKa3bIBACTCS, @ TOIBKO MOSCHSAETCS.

CBsi3p MeXIy MEpBOOOPA3HON U TUIOMIAAbI0 KPUBOJIMHEMHOW Tparelnuu YyCTaHABJIMBAETCS (QopMyon
Herotona-Jleitonuna. [lanee BOZHUKaeT onpeeeHHbIN HHTerpall Kak Mpeaesl HHTErpalbHON CyMMBI; IIPH 3TOM
¢opmyna Herorona-JleitbHuila Takxke oka3biBaeTcsl crpaBeuinBod. Takum oOpa3zom, 3Ta ¢opMyia sSBISETCS
IJIABHOM: C €€ MOMOIIBIO BBIYMCIIAETCS ONPEICIICHHbIE MHTErpalbl U HaXOAATCS IUIOIAAN KPUBOJIMHEMHBIX
Tpamnenui.

ITpocreiimme nuddepeHnnanbHble ypaBHEHUsT W NPUMEHEHUE IMPOM3BOJHOM M MHTErpaja K pelIeHHIO
(bu3NYeCKUX 33/1a4 1al0TCS B 03HAKOMUTEIBHOM ILJIaHE.

6. KomOunaropuka

[IpaBuno npoussenenus. [lepectanoBku. Pa3zmemnienusi 6e3 moBTopenuil. Codyetanusi 6€3 MOBTOPEHUN M
6unom HeroToHa.

OcHoBHasl 11eJ1b: pa3BUBaTh KOMOMHATOPHOE MBIIIUICHHE YYALIUXCS; 03HAKOMHTD C TEOPHEH COeIMHEHHH ( KaK
CaMOCTOSITENIbHBIM Pa3/IeJIOM MAaTEMAaTUKH U B TaJIbHEHUILIEM — C alllIapaTOM PELIEHUS Psiia BEpOSTHOCTHBIX 3a/1a4
); obocHoBaTh hopmyny OnHoMa HeroToHa ( ¢ KOTOpO# ydaruecs JIMIIb 3HAKOMUITUCH B Kypce 10 kiacca ).

OCHOBHBIMU 33JJauaMi KOMOMHATOPUKH CUUTAIOTCS CIIEeAyIoNHe: 1) cocTaBlIeHUE yIOpsJ0YEHHBIX MHOKECTB
(oOpa3oBaHHE TIEPECTAHOBOK); 2) COCTaBIIEHNUE TTOJIMHOXKECTB JaHHOTO MHOXKeCTBa (00pa3oBaHHe COUYCTaHUH);
3) cocTaBneHHe yopsJOYSHHbBIX TOJJMHOXKECTB JaHHOTO MHOXeCTBa (00pa3oBaHME pa3MEIICHU).

W3 Bcero MHOr000Opa3us BOIPOCOB, KOTOPHIMU 3aHUMAETCsI KOMOMHATOPHKA, B IPOTPaMMY BKJIFOYAETCS JIUIIh
TEOpUs] COCNMHEHMH — KOMOMHATOPHBIX KOH(UTypaluii, KOTOpbIE HAa3bIBAIOTCS IE€PECTaHOBKAMH,
pa3MenieHus MM U codeTaHusMu. [IpudeM o0s3aTeNbHBIMH AJISl U3YYEHHUS SIBIISIOTCS JIMIIL COEAUHEHHs Oe3
MIOBTOPEHUI — COEJTUHEHMSI, COCTABIIIEMBIE 110 ONPEAEICHHBIM IIPABUIIAM U3 PA3JIMYHBIX JIEMEHTOB.

7. DIIeMEHTBI TEOPUH BEPOSATHOCTEMN

BepositHoCTh coObITHA. ClioKeHue BeposaTHOCTEH. BeposTHOCTh Mpou3BeIeHHs] HE3aBUCUMBIX COOBITHH.

OcHoBHas 1enb: chOpMUPOBATH MOHATHE BEPOSTHOCTH CIy4alHOTO HE3aBUCHUMOTO COOBITHS; HAy4dHUTb
pemath 3aJaud Ha TMPUMEHEHHE TEOPEMBbI O BEPOSITHOCTH CYMMBI JBYX HECOBMECTHBIX COOBITUH M Ha
HaXO0XKJICHUE BEPOSITHOCTH IPOU3BEACHUS IBYX HE3aBUCHUMBIX COOBITHI.

B nporpamMMmy BKIIIOUEHO H3Y4YEHHME (YACTMYHO HA MHTYUTHUBHOM YPOBHE) JIMIIL OTACIBHBIX 3JIEMEHTOB
TEOpUH BeposiTHOCTEH. IIpu 3TOM BBEAECHHIO Ka)Oro MOHITHUSA NPEALIECTBYET HEPOpMaIbHOE OOBICHEHHE,
pacKpbIBarollee CYITHOCTh JAHHOIO IIOHATHUS, €r0 IPOUCX0KIEHUE U PeabHbIA CMBICI. Tak BBOJASATCS MOHATUS



CIIy4alHbIX, JOCTOBEPHBIX U HEBO3MOKHBIX COOBITHM, CBA3aHHBIX C HEKOTOPBIM HUCIBITAHUEM; OTPEAEIAIOTCS U
WUTIOCTPUPYIOTCS OTIepaIiiy Ha/l COOBITUSIMH.

Krnaccuueckoe ompeneneHue BEpOSTHOCTU COOBITHSI C PaBHOBO3MOXKHBIMU 3JIEMEHTApPHBIMU HCXOJaMH
(bopmynHpyeTcs CTPOTro, ¥ Ha €r0 OCHOBE (C MCII0JIb30BaHUEM 3HAHUH KOMOMHATOPHKH ) peIaeTcs OOJIBIIMHCTBO
3ana4. [loHsTHE reoMeTpUUeCcKOl BEPOATHOCTH U CTATUCTHYECKONW BEPOATHOCTH BBOJMIMCH Ha MHTYUTUBHOM
YPOBHE B OCHOBHOM LIKOJIE.

HezaBucuMocTh COOBITUH pa3bsCHIETCA Ha KOHKPETHBIX TPUMEpax.

IIpu n3noxeHnu Marepualia 1aHHOTO pa3/iesa IOJUEPKUBAETCS IPUKIIAJHOE 3HAUEHHE TEOPUH BEPOSITHOCTEMN
B Pa3IMYHBIX 00J1aCTAX 3HAHUI U MPAKTUYECKON JeSTEIbHOCTH YEJIOBEKA.

8. UtoroBoe noBTopenue. Pemenue 3anay.

Kpurepun u HOpMbI OLIEHKH 3HAHU, YMEHUH 1 HABBIKOB 00y4Yalommxcsi mo ajaredpe

1. OueHKa NIMCHbMEHHBIX KOHTPOJIbHBIX PA00T 00YyUJAIOIIMXC .
OTBeT OleHUBaeTcs OTMETKOH «5», ecln:

» paboTa BHITIOJHEHA IMOJTHOCTHIO;

» B JIOTHYECKUX PACCYKICHHUSIX U 000CHOBAHUH PEIICHHS HET IIPOOEIIOB M OIIHOOK;

» B pCUICHUM HET MAaTeMAaTUYECKUX OIIMOOK (BO3MOXHA OJHA HETOYHOCTh, OINMHKCKA, KOTOpas HE

SIBJIICTCS CJICJICTBUEM HE3HAHUS WJIM HEMOHUMaHUs y4eOHOro MaTepuana).

OT1MmeTKa «4» CTaBUTCS B CICAYIOMIUX CIydasK:

» paboTa BBINOJIHEHA TOJHOCTHIO, HO OOOCHOBAHUS IIAroB PEUICHUs HEIOCTATOYHBI (€CIM yMEHHUE
00OCHOBBIBATh PACCYKICHUS HE SBIISTIOCH CIICITUATBHBIM 00BEKTOM ITPOBEPKH );
» JIONYIIEHBI OJIHA OIIMOKA WJIM €CTh JIBa — TPU HEI0UYETa B BBHIKIIAJIKAX, PUCYHKAX, YEPTEKAX WIU
rpadukax (eciiv 3TU BUJIbI padOT HE SABJISUIUCH CTICIIHAIIBHBIM 0OBEKTOM MPOBEPKH).
OtmeTka «3» CTaBUTCS, €CIIU:

»  JomyiieHo 0ojee oaHOH omuOKy min 0oJiee IBYX — TPEX HEIOUETOB B BBIKIIAJIKAX, YEPTEKAX WIIN
rpadukax, Ho o0yJaromuiics obaanaeT 00g3aTeIbHBIMI YMEHUSMU 110 TIPOBEPSIEMOI TeMe.
OTMeTKAa «2» CTaBUTCS, €CIIN:

» JIONYIIEHBI CYIIECTBEHHBIE OIMMOKH, TOKA3aBIIUe, YTO OOydarouuiics He o0nagaeT 00s3aTebHBIMU
YMEHUSMH 110 JaHHOM TeMe B IOJIHOMN Mepe.

2. O11eHKA YCTHBIX OTBETOB 06an}0nmxc;1

OTBeT O1IeHUBAETCS 0TMETKOM «5», €CITU YUEHUK:
» TIOJTHO PacKpBLI COIEpKaHKE MaTepralia B 00beMe, PEeyCMOTPEHHOM TIPOTPaMMON U y4eOHHKOM;
» W3JIOKWI MaTepuall TPAaMOTHBIM SI3bIKOM, TOYHO HCIOJb3ys MaTEeMAaTHYECKYH) TEPMHHOJIOTHIO U
CHUMBOJIMKY, B OIIPEAECICHHOMN JJOTUYECKON MOCIEN0BATEILHOCTH;
» TPaBWILHO BBITIOJHUJI PUCYHKH, YEPTEIKH, IpauKH, COMyTCTBYIOIIHE OTBETY;
» TI0Kaszajd yMEHHE HJUTIOCTPUPOBATH TEOPHIO KOHKPETHBIMH TPUMEpaMH, NMPHUMEHSTh €€ B HOBOM
CUTYAILIMH MPU BBIMOJTHEHUHU MPAKTUYECKOTO 33/1aHNUS;
» TIPOJIEMOHCTPUPOBAI 3HAHUE TEOPHH PaHEe N3yYSHHBIX COITYTCTBYIOIINX TeM, COPMHPOBAHHOCTH
1 YCTOMYUBOCTH UCIIOJIb3YEMbBIX ITPU OTBETE YMEHUN 1 HABBIKOB;
» OTBeYa] CaMOCTOATENBHO, 0€3 HABOISIINX BOTIPOCOB YUUTEIIS;
» BO3MOXXHBI OJIHA — JIB€ HETOYHOCTH IPU OCBEIIEHUE BTOPOCTEIICHHBIX BOIIPOCOB MJIHM B BBIKJIAJIKAX,
KOTOPBIE YUCHHK JIETKO UCIIPABUJI TIOCIIC 3aMEUaHUsI YIUTEIS.
OTBeT OlIEHUBAETCS 0TMETKOIi «4», eClTH YIOBIETBOPSET B OCHOBHOM TPEOOBAHMAM HA OIICHKY «5», HO TpU
ATOM MMEET OJIMH W3 HEJIOCTATKOB:

» B M3JIOKEHHWU JOMYIIEHbl HEOONBIINE MpOOeNbl, He HMCKa3WBIIEE MaTeMaTH4ecKOe COJep)KaHue
OTBETAa;
» JIOMYILEHBI OJMH — JIBa HEJ0YETa MPH OCBEIICHUH OCHOBHOTO COJEP)KaHUS OTBETA, UCTIPABICHHBIC
[0CJIe 3aMEYaHus YUUTEIs,
» JIOTyILEHbI oMOKa Win 6oJiee IByX HEJOYETOB TP OCBEIIEHHUH BTOPOCTEIIEHHBIX BOIIPOCOB MIIU B
BBIKJIAJIKaX, JIETKO MCIIPABJICHHBIE [10CIIE 3aMEUaHMsl yUUTEIs.
OtMeTka «3» CTaBUTCS B CIEAYIOIIUX CIydasX:



» HETOJIHO PAaCKPBITO COJCpKaHWe MaTepuana (Coiep)kaHue HM3JI0KEHO (pparMeHTapHO, HE Bceraa
MOCJIeIOBATENIbHO), HO MTOKa3aHOo 0011ee TOHUMaHKE BOIPOCa U IPOIEMOHCTPUPOBAHBI YMEHHUS, IOCTATOYHbIE
JUIS YCBOGHHSI MPOrpaMMHOro Matepuaina (ompeneneHsl «TpeOoBaHUAMH K MaTeMaTHYeCKOW MOJTrOTOBKE
00yJaroImuXxcs» B HACTOSIIEH POrpaMMe 10 MaTeMaTHKe);

» WMEJHCh 3aTPYIHEHHs WIN JOMYIICHBI OITHOKH B ONPEICICHUH MaTeMaTHUYECKOW TEPMUHOJIOTHH,
4yepTeKax, BbIKJIAJKaX, UCIIPABJICHHBIE 110CJI€ HECKOJIBKUX HABOJSILIUX BOIIPOCOB YUUTENS;

» YYCHUK HE CIPABWIICS C IPUMEHEHHEM TEOPUH B HOBOW CUTYAIIMH IPH BBITIOJTHEHUH MTPAKTUYECKOTO
3aJ1aHusl, HO BBINOJIHWII 3aJjaHKsI 00513aTENbHOIO YPOBHS CJI0KHOCTH I10 IAHHOM TEME;

» Tpu  JOCTaTOYHOM  3HAHUU  TEOPETUYECKOTO  Marepuaja  BBIABICHA  HEJIOCTATOYHAsS
c(OPMHPOBAHHOCTH OCHOBHBIX YMEHHI U HABBIKOB.

OTMeTKa «2» CTaBUTCS B CIIEAYIOIINX CIydasK:

» HE pacKpbITO OCHOBHOE COJIepKaHue Y4eOHOTrO MaTepuana;
» O00HapYXCHO HE3HAHUE YYCHUKOM OOJIbIIICH MM HanboJiee BAKHOW YacTH Y4eOHOTO MaTepHara;
» JIOIIYILEHBI OIIMOKHU B ONPEIEICHUU MOHATHH, IPH MCIIOJIb30BAHUHM MAaTEMATUYECKONW TEPMUHOIOTHH,
B PUCYHKaX, YepTexkax Wid rpadukax, B BHIKJIAJKaX, KOTOPbIE HE UCIPABJICHbI MOCIE HECKOIbKUX HABOJISALINX
BOIIPOCOB YUHUTEJIS.
3. O0mas kaaccupukanus omMnOOK.
[Ipu onieHKe 3HaHUI, yMEHHI U HABBIKOB 00YUaIOIUXCsl CIEAYET YUUTHIBATh BCE OIIMOKMU (TpyOble U HErpyOble)
U HEJOYETHI.
I'pyObiMu cuuTaroTCst OIMOKHU:
- HE3HaHUE OMpPEJIETICHUS OCHOBHBIX MOHSATHH, 3aKOHOB, MTPABHJI, OCHOBHBIX MOJIOKEHUN
TEOpUH, HE3HAHUE POPMYII, OOLIEIPUHSTHIX CHMBOJIOB 0003HAaYEHHUI BEJTMUMH, EAMHULL UX U3MEPEHUS;
- HE3HaHHE HAMMEHOBAHUH €IMHUILl U3MEPEHHUS;
- HEYMEHHUE BbIJIEJIUTh B OTBETE IJ1aBHOE;
- HEYMEHUE MPUMEHSTh 3HAHUS, AITOPUTMBI JUISI PEIICHUs 33/1aY;
- HEYMEHHUE JeJIaTh BBIBOJbI U 0000LICHMS;
- HEYMEHUE YUTATh U CTPOUTH rPadUKH;
- HEYMEHHE MO0JIb30BATHCS IEPBOMCTOYHUKAMHU, YUEOHUKOM U CIIPABOYHUKAMU;
- NOTEPsI KOPHS UM COXPAaHEHHE TIOCTOPOHHETO KOPHS;
- oTOpackiBaHue 0€3 00BSICHEHUI OJTHOTO U3 HUX;
- pPaBHO3HAYHbIE UM OIIMOKU;
- BBIUMCIIUTENbHbIE OIIUOKU, €CJIM OHU HE SBJISIOTCS OMHUCKOM;
- JIOTHYECKHUE OIINOKH.
K Herpy0biM ommoékam ciiexyeT OTHECTH:
- HETOYHOCTb (POPMYITUPOBOK, ONpPEACTICHUN, TOHATH, TEOPHii, BbI3BaHHASI HEMIOJIHOTON
OXBaTa OCHOBHBIX IPU3HAKOB OINPEAENAEMOro TMOHSATUS WM 3aMEHOM OJIHOTO - JBYX M3 3THUX IMPU3HAKOB
BTOPOCTETICHHBIMU;
- HETOYHOCTb IpaduKa;
- HEPALMOHAIBHBIN METOJ PEIICHUs 3aJaud WM HEJOCTaTOYHO MPOAYMaHHBIN IUIaH
OTBeTa (HapyllleHue JIOTUKH, TOAMEHA OT/IEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENIEHHBIMHU);
- HepaIOHAIbHBIE METO/1bI pabOTHI CO CIIPABOYHOM U APYroi JINTEpaTypOi;
- HEYMEHHUE pelaTh 3aJa4u, BBIIOIHATD 3a/1aHUs B OOIIEM BH/IE.
Hepoueramu sIBIISIIOTCS: HEpALlMOHAJIBHBIE TPUEMBI BEIYUCICHUH U TpeoOpa3zoBaHuil; HEOPEKHOE BBIITOJTHEHHE
3anucen, yepTexen, cxem, rpaQuKoB.

TPEBOBAHNA K YPOBHIO ITOJAI'OTOBKU BbBIITY CKHHUKOB

B pe3ynbTare u3yueHuss MaTeMaTUKN YYEHUK JOJIKEH

3HATh/TIOHUMATh

. 3HAQYEHHE MAaTE€MaTUYECKOW HAyKHW NI PELICHHUs 3a/1ad, BO3HUKAIOUIUX B TEOPUU U NPAKTHUKE;
LIMPOTY U B TO K€ BPEMS OIPAHUYEHHOCTh PUMEHEHUSI MATEMATHYECKUX METOJI0B K aHAJIU3y U UCCIICIOBAHUIO
MIPOLIECCOB U BJIEHUH B MPUPOJIE U OOIIECTBE;

o 3HAUEHUE MPAKTUKH U BOMPOCOB, BOHUKAIOIIMX B CaMOW MaTeMaTHWKe JJsi (OpPMUPOBAHUS U
Pa3BUTHUSI MAaTEMAaTUYECKOW HAYKH; UCTOPUIO Pa3BUTHUS MOHATHS YKCIA, CO3AAHUS MAaTEMaTUYECKOrO aHalu3a,
BO3HUKHOBEHMS U Pa3BUTHUS T'€OMETPHUH;



. YHUBEpPCAJIbHBIA XapaKkTep 3aKOHOB JIOTUKM MaTEMaTHUECKUX PACCyKIACHHM, UX MPUMEHUMOCTh
BO BCEX 00JIACTSIX YEIOBEUECKON AEITeTbHOCTH;

. BEPOATHOCTHBIN XapaKTep pa3iINuHbIX MPOLECCOB OKPYKAIOLIETO MUPA.
AJITEBPA
YMETb
. BBITIONHSATh apU(METUIECKHE JCHCTBHS, COUeTasi YCTHBIC M MMChbMEHHBIC IPUEMBI, TPUMCHEHHE

BBIYMCIIUTENIbHBIX YCTPOWCTB; HAXOAUTh 3HAYEHUs KOPHS HATYpalbHOM CTENEHM, CTEIEHHU C PALMOHAIBHBIM
mokasaresiem, Jjorapudma, UCTONb3ysS MPU HEOOXOIWMOCTH BBIYHCIUTEILHBIC YCTPOWMCTBA; MOJIH30BATHCS
OLICHKOM Y NPUKUIKON IPH MPAKTUYECKUX pacyeTax;

. MPOBOJIUTH 10 M3BECTHBIM (OPMYJIaM U TpaBWIIaM NPeoOpazoBaHMsi OYKBEHHBIX BBIPAKEHHIA,
BKJIIOYAIOIIUX CTENEHH, PaJUKAIIbI, Jorapu(Mbl 1 TPUTOHOMETPUYECKHE (PYHKIINU;
. BBIUUCIIATh 3HAYEHUS UHUCIOBBIX M OYKBEHHBIX BBIPOKEHHM, OCYIIECTBIISII HEOOXOAUMBIE

MOJICTAHOBKHU U MpeoOpa3zoBaHMus;

MCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMECHHSI B TPAKTUICCKON JISATEITPHOCTH U TOBCETHEBHOM KU3HU
TUISL:

o MPAKTUYECKUX PACUYETOB 1O GopMyram, BKIFOYas (GOPMYIIBI, COACpPKAIINE CTSIICHH, PaJIUKAIIbI,
jgorapu@mbl U TPUTOHOMETPUYECKUE (YHKIMH, HUCIONB3Yys MPH HEOOXOAMMOCTH CIIPABOYHbIE MaTEepHAIbl U
MPOCTEUILINE BEIYUCIUTENBHBIE YCTPOUCTBA;

OYHKINHU U TPAOUKHA

yMEThb

J OIpeNesIATh 3HaueHHe (YHKLUUU 110 3HAYEHUIO apryMEHTa MpHU pasIMYHbIX CIOCO0ax 3alaHus
byHKIUY;

J CTPOUTH TPaPUKHN U3YYEHHBIX (PYHKIIMIA;

. OIMCBIBATH 110 TPa(UKY U B MPOCTEHIINX CITydasx 1o (opmMyse nmoBeneHue u CBOMCTBA (DYHKITHIA,
HaXOo/AUTh 110 rpaduky GyHKIUU HanOOIbIINE U HAUMEHBIINE 3HAUECHUS;

o pemarh ypaBHEHHUS, MPOCTEUIINE CHUCTEMbl ypaBHEHHH, MCIOJIB3ysd CBOWCTBA (YHKIMHA M HX
rpaduKoB;

MCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHUSI B TPAKTUUECKOMN JIEATEIHHOCTH U TOBCETHEBHOM KU3HU
TUIA:
J OMMCaHUs C MOMOIIbIO (YHKIMM pa3IUYHbIX 3aBUCHUMOCTEH, MpPECTaBIEHUs UX TpapHUuecKH,
MHTEpIpeTanuu rpaguKoB.
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

YMETb

. BBIUHCIIATh MPOU3BOHBIE U MEPBOOOPA3HBIE AIEMEHTAPHBIX (PYHKIIMM, UCHIOIB3YS CIPaBOYHbIE
MaTepHabl;

. UCCIEI0BaTh B MPOCTEUIINX ciiydasx (YHKIMHM HA MOHOTOHHOCTb, HAXOJIUTh HAauOONIbIINE U

HaUMEHbIINE 3HaUeHUs! QYHKIMHA, CTPOUTH I'paMKU MHOTOWIEHOB U MPOCTEHIINX PallMOHANBHBIX (PYHKIMH ¢
UCIOJIb30BAaHUEM allllapaTa MaTEMATUYECKOTO aHAIN3a;

. BBIUUCIIATH B MPOCTEHIINX CITydasx IJIOMIAIN ¢ UCTIOIb30BAHUEM IIEPBOOOPA3HOM;

HCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUSI B IPAKTUUECKON JIEATEIHHOCTH U TOBCETHEBHOM KU3HU
TS

. pelleHrs MPUKIAJAHBIX 3334, B TOM YHCJIE COLMAIbHO-3KOHOMMYECKUX U (PU3MUYECKUX, HA

HauOOJIbIINE M HAUMEHbIIINE 3HAYeHUsI, Ha HAXOXKIEHUE CKOPOCTH U YCKOPEHUSI.
YPABHEHUA 1 HEPABEHCTBA

yMEThb

J pelars palndoHAIbHbBIE, IMOKa3zaTelbHble M JorapuMuuecKkue ypaBHEHUS M HEpaBEHCTBaA,
[IPOCTEUIINE UPPALMOHAIILHBIE U TPUTOHOMETPUYECKUE YPABHEHUS, UX CUCTEMBI;

J COCTABJISITh YPABHEHHS M HEPABEHCTBA M0 YCIOBHIO 33/1a4U;

. MCIOJIb30BATH JJIsl MPUOIMKEHHOTO pellIeHUs] YpaBHEHUH U HEpaBEHCTB IpauuecKuil MeTox;

o n300pakaTh Ha KOOPJAMHATHON IUIOCKOCTH MHOXKECTBA PELIEHUI MPOCTEUIINX YpaBHEHUN U HX
CUCTEM;

HCITOJIH30BaTh MPUOOPETCHHBIC 3HAHUS U YMEHHUSI B PAKTUYECKOU ACATEIHPHOCTH M TTIOBCEAHEBHOM KU3HH
IS
° MOCTPOEHUS ¥ UCCIIEAOBAHUS TPOCTEUIIINX MATEMAaTHYECKUX MOJIEIICH.

BJIEMEHTBI KOMBUHATOPUKU, CTATUCTHUKN ¥ TEOPUU BEPOSITHOCTEM



yMeThb

o pemaTb HpOCTefIIHI/Ie KOM6I/IHaTOpHBI€ 3aa4u METOA0M Hepe60pa, a TAKKE C UCITOJIB30BaAaHUECM N3BCCTHBIX
popmyi;
[ ] BBIYUCIIATH B HpOCTCfIIHI/IX cnyqaﬁx BepOHTHOCTI/I COGI)ITPIIZ Ha OCHOBC IIOACUCTA YHCJia I/ICXOI[OB;

HCIIOJIB30BaATDH IIpP[OﬁpeTeHHble 3HAHUA U YMCHUHA B HpaKTI/I‘leCKOﬁ ACATEJIBHOCTU N HOBCCIIHCBHOﬁ

JKU3HHU IS
. aHaJIN3a peaslbHbIX YUCIIOBBIX JAHHBIX, IPEICTABICHHBIX B BUJE JHAarpaMm, rpaukos;
. aHann3a MHQOPMAIMK CTATUCTUYECKOTO XapaKTepa;
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KanengapHo-temaTu4eckoe nNjiaHUPOBaHUe
ajre0pbl M HaYaJa anaau3za 11 kaacca

Ko/n4yecTBO 4acoB B Heaea10: 2 yaca
I'opoBoe KoJIM4ecTBO YacoB: 68 yacoB

NoNe [ara HanmenoBanue pa3nenoB U TEM ypOKOB KomnuectBo
n/n IIPOBEICHUS 4acoB
ypoKa
I'masa VIII. Ilpou3Bognas u eé 12 4
reOMeTPUYECKHU CMbICJI.
1 [TpousBoaHasl. lua
2 [TpousBoaHasl. lua
3 [Tpon3BoaHas CTENEHHOW (PYHKITHH. 14
4 [Tpoun3BoiHasi CTENEHHOW (PYHKIIUH. 14
5 [TpaBwia nuddhepeHrpoBaHusi. lq
6 [TpaBuna nuddepeHpoBanus. lu
7 [Ipou3BogHBIE  HEKOTOPHIX  BJIEMEHTapHBIX | 1 4
byHKIUH.
8 [Ipou3BogHBIE  HEKOTOPHIX  BJIEMEHTapHBIX | 1 u
(G yHKIHIA.
9 ['eoMeTpHUUECKHI1 CMBICIT MPOU3BOTHOM. 14
10 ['eoMeTpHUUECKHI1 CMBICIT POU3BOTHOM. 14
11 Pemienne 3amay no teme «lIpowsBomnas u eé | 1 4
FCOMeTpI/I‘leCKI/Iﬁ CMBICID).
12 Koumponvnas paooma Ne 1 14
I'masa 1X. [IpuMeHeHne NPOU3BOAHOM K 14 4
HUCCJICIOBAHUIO PYHKIIMIA.
13 Bo3spacranue u yObiBanue QyHKITUH. lu
14 Bo3spacranue u yObiBanue QyHKITUH. lu
15 OKCTpeMyMbl (DYHKITHH. lu
16 OKCTpeMyMbl QYHKIIUH. 14
17 [IprMeHeHnEe MPOU3BOIHOM K OCTPOEHUIO l 4
rpadukoB QyHKIHIMA.
18 [IpuMeHeHNE TPOU3BOIHON K OCTPOEHUIO lu
rpadukoB QyHKIHIA.
19 IIprumeHeHue Mporu3BOIHON K TOCTPOEHUIO lu
rpadukoB QyHKIHIA.
20 [IpumeHeHne MPOU3BOIHON K MOCTPOEHUIO lu
rpadukoB QYHKIHIA.
21 Haubonbliee 1 HauMeHblIee 3HAaYCHUS l4
byHKIUH.
22 Haubonbliee 1 HauMeHblIee 3HAaYCHUS l4
byHKIUN.
23 HawnGosnbiiee 1 HauMeHbIIee 3HaYEHUS lu
GbyHKIHH.
24 BrimykiiocTs rpaduka GyHKIIUH, TOUKH ly
neperuoa.




25 Pemenue 3amad no reme «IIpumenenue 1 g
POM3BOIHON K UCCIIEIOBAHUIO (DYHKITHIT».
26 Konmponvuaa paboma Ne 2 19
I'naBa X. MHHrerpai. 16 u
27 ITepBooOpa3zHasl. 14
28 ITepBooOpa3zHasl. 14
29 [TpaBuita HaXOXKJEHUS IEPBOOOPA3HBIX. 14
30 [TpaBuna HaX0XACHMUS TIEPBOOOPA3HBIX. 19
31 [Inomanes  KpUBOJMHEWHOW  Tpameuud U |1y
WHTErpall.
32 [Inomans  KpUBOJAMHEWHOW  Tpameuun u |1y
WHTErpall.
33 BrIunciieHre HHTErpasioB. 14
34 BrlunciieHre HHTErpaJioB. lu
35 Boruucnenne — miomaned ¢ nomombio | 1 9
HWHTETPAJIOB.
36 Beraucnenne — miomamed ¢ momombio | 1 9
HWHTETPAJIOB.
37 Brruncnenue TJIOIIAEH Cc noMoupo | 1 9
WHTErPaJIOB.
38 Boluucnenne — miomaned ¢ momombio | 1 4
WHTErPaJIOB.
39 [Ipumenenue mMpoM3BOJHONM W uWHTerpajna k|1 u
PEIICHUIO TPAKTUYECKUX 3a]1a4.
40 [IpumMeHeHnEe NpPOW3BOAHOM W HMHTerpaysa k| 149
pENICHUIO TPAKTUIECKUX 3aJ1a4.
41 Penienue 3a1a4 no reme «Murerpan». 1 g
42 Koumponvnas paooma Ne 3 14
I'naBa XI. Kom0unaropuka 6u
43 [TpaBwIO MPOU3BEACHUSI. lu
44 [lepecTaHOBKH. lu
45 Pasmerienust. lua
46 CouyeTaHus M MIX CBOMCTBA. 19
47 Penienue 3amad no reme «KombGuuaropukay. 1 g
48 Koumponvnas paooma Ne 4 14
I'nasa XIl. DJemeHTHI TeOpUU 6u
BEPOSATHOCTEI.
49 CoOpITHs. lu
50 KoMOunanuu coObituii.  I[IpotuBomnosnoxuoe | 1 u
cOOBITHE.
51 BeposiTHOCTB COOBITHS. ly
52 CrnokeHre BEpOSTHOCTEM. 14
53 HezaBucumele COOBITHSI. Ymuoxenue | 1 u
BEPOSITHOCTEU
54 Koumponvuas paboma Ne 5 14
I'nasa XIII. CraTucruka. Su
55 CrnydaiiHble BeJIMYHHBI. 14
56 I{enTpanpHbIC TCHACHUINH. 14




57 Mepsl pazopoca. lu

58 Pentenue 3amad no reme «CTaTUCTHKAY. lua

59 Koumpononas paboma Ne 6 14

O6o00maroniee nopropenue 3a 11 kiaace. 9y

60 [TpousBognas. [lpuMeHeHe HENPEPHIBHOCTH. ly

61 [IpumeHeHne npor3BOIHON K UCCIIET0BAHUIO ly
byHKIUH.

62 [IpumMeHeHne Npor3BOIHOM K UCCIIEA0BAHUIO ly
hyHKIMIA.

63 [TepBooOpasnas. Unaterpai. [Tnomans lg
KPUBOJMHEUHOM. TPAIlCIINU.

64 [TepBooOpasnas. Unaterpai. [Tnomans lg
KPUBOJIMHEMHOW. TPANICIIUH.

65 Pemenue 3aa4 Ha pacrpeielieHue JaHHBIX. 1y

66 Pemenue 3aa4 Ha pacrpeiesieHue JaHHBIX. 1y

67 Pemenne 3ama4 no reme «3JEMEHTBI TEOPUHU la
BEPOSITHOCTEH.

68 Pemmenwne 3ana4 mo Teme « 3J€MEHTHI TEOPHH lu
BEPOSITHOCTEH.
Hroro 68




