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IInanupyemsle pe3yabTarhl H3ydeHHus1 Kypca «MartemaTtukal( -11» ( 6a30Bblii ypoBeHb)

Pabouas mporpamma ydebHoro mpenmera «Maremarukal(0-11» obecrieunBaeT JOCTHKECHHE
CIEIYIOIIUX PE3yJbTaTOB OCBOEHHS O0pa30BaTeIbHONW MpPOTrpamMMbl CpPEAHEr0 OOMIEero
00pa3zoBaHus:

Juunocmmuuvle pesynomamal:
- TpEACTaBIeHUE O MNPO(HECCHOHAIBHONW IEATETbHOCTH YYEHBIX-MAaTEMaTHKOB, O pPa3BUTHUU
MareMatuku oT HoBOro BpeMeHu 10 Hallux JHEH;
- YMEHHE SICHO (POPMYJIMPOBATh M apryMEHTHPOBAHO M3JIaraTb CBOM MBICIIH; KOPPEKTHOCTb B
OOIIIEHHH;
- KPUTUYHOCTh MBIIIJICHUS,, YMEHUE PAcllO3HABaTh JOIMUYECKH HEKOPPEKTHBIE BBICKA3bIBAHUS,
OTIIMYATh TUIOTE3Y OT (aKTa;
- KpEaTHUBHOCTb MBIIUICHUS, WHUIMATHBA, HAXOJUYUBOCTb, AKTHBHOCTh IPU pPELICHUU
MaTeMaTUYeCKHUX 3a/1a4;
- CIIOCOOHOCTHh K JCTETUYECKOMY BOCHPHUATHIO MaTEeMaTHYECKHX OOBEKTOB, 3a/ad, PEIICHHIA,
pacCyXIECHUM.

Memanpeomemmnule pe3yiomamol:
- IOCTaTOYHO Pa3BUTHIC MPEICTABICHUS 00 MIESIX U METOAAaX MAaTeMAaTUKHU KaK YHUBEPCAIbHOM
A3bIKE HAYKU U TEXHUKU, CPEACTBE MOJIECIUPOBAHUS SBJICHUI U IIPOLIECCOB;
- YMEHHUE BUJIETh NPUIIOKEHUS MOJYUYEHHBIX MaTEMAaTUUYECKUX 3aJaHUi B APYTHX JAUCLHMILIMHAX,
B OKPY’KAIOIIEH )KU3HU;
- YMEHHUE UCIIOIb30BaTh PA3JInYHbIE HCTOYHUKHM HH(POPMALIUU TS peIlieH s yueOHbIX IpobieMm;
- YMEHHE IPUHUMATh PEIICHNE B YCIOBUSIX HEMOIHOM U N30BITOYHON MHPOpMALIIH;
- YMEHHUE NPUMEHATh UHYKTUBHBIE U I€YKTUBHBIE CIIOCOOBI PAaCCyXIECHUH;
- YMEHHE BHUJAETb pa3JIMYHbIE CTPATETUU pEIIeHUs 3a7ad, IJIAaHUPOBaTb U OCYLIECTBISTH
JIeATEIbHOCTh, HAIIPABJIICHHYIO HA UX PEILIEHUE.
Ilpeomemmnwie pesyromamol:

[IpeameTHBIE pe3yabTaThl OCBOEHUS UHTETPUPOBAHHOIO Kypca MaTEMAaTUKH OPUEHTUPOBAHBI
Ha (pOpMUPOBAHUE IEJIIOCTHBIX MPEACTABICHUI O MUpE U 001N KyIbTYpbl 00yUYaOLIUXCsI
nyTEM OCBOEHUS CUCTEMAaTUYECKUX HayUHBIX 3HAHUN U crIOCOOO0B JIeiicTBUI Ha
MeTanpeIMEeTHON OCHOBE, a MPEAMETHBIE Pe3yNIbTaThl alreOphl U Ha4Yajdl OPUEHTHPOBAHbBI HA
o0ecrieyeHne NpeuMyIIecTBEHHO 00111e00pa30BaTeIbHOM U O0IEKYIbTYPHOM MOAT0TOBKU. OHU
MpeIoJaraioT:

1) copMHUpPOBaHHOCTH MPEICTABIECHUI 0 MaTEMAaTHKE KaK YaCTH MUPOBOM KYJIBTYpPBI U O MeCTe
MaTeMaTUKH B COBPEMEHHOW UBUIIM3AIUH, O CIOCO0axX OMUCAaHUS HA MaTEMaTHYECKOM SI3bIKE
SBJICHUH peaJbHOTO MUPAa;

2) chopMHUPOBAHHOCTH MPEACTABIECHUIN O MaTEMaTUUECKUX MOHATUSAX KaK O BaKHEHIIINX
MaTEMaTUYECKUX MOJEISX, O3BOJISIONINX ONUCHIBATh U U3ydaTh pa3HbIe NIPOLIECCH] U SBICHUS;
MOHMMAaHKE BO3MO)KHOCTH aKCHOMaTHYECKOT0 MMOCTPOCHUSI MAaTEMaTHUYECKUX TEOPHI;

3) BnajseHue METOAAMH JOKA3aTEIbCTB U aJITOPUTMOB PELICHMSI; YMEHUE UX IPUMEHSATD,
MIPOBOAMTD JJOKA3aTeNbHbIE PACCYKACHUS B X0JI€ PELICHUS 3a7a4;

4) BnaJieHue CTaHJAPTHBIMU MPUEMAMH PEUICHUS PAIlMOHAIBHBIX U UPPALMOHATBHBIX,
MIOKa3aTeNbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUI U HEPABEHCTB, X CUCTEM;
MCII0JIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX IPOTPamMM, B TOM UHUCIIE Ul TIOUCKA IIyTH PELICHUS U
WJUTFOCTPALIMM PELICHUs] YPAaBHEHUIN U HEPABEHCTB;



5) chopMUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX IMOHATHUSX, UACSIX U METOAAX
MaTEeMaTHYECKOI0 aHaJIN3a;

6) copMHUPOBAHHOCTH MPEJICTABICHHUH O MPOLECCAX U SBICHUSAX, UMEIOIINX BEPOSATHOCTHBIN
XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEaIbHOM MHUpPE, 00 OCHOBHBIX NOHATHUAX
3IIEMEHTAPHOHN TEOPUH BEPOATHOCTEH; CPOPMUPOBAHHOCTH YMEHUN HAXOIUTH U OLIEHUBATH
BEPOSITHOCTH HACTYIJIEHUS] COOBITUH B MPOCTEHIINX MPAKTUYECKUX CUTYallUsIX U OCHOBHBIE
XapaKTEPUCTUKHU CIIy4allHbIX BEJIUYHH;

7) BlIaficHuEe HaBbIKAMH UCIOJIb30BaHUS T'OTOBBIX KOMIIBIOTEPHBIX IPOrPAMM IPH PEIIEHUN
3az1a4.

8) COOTHOCHTB IIOCKUE TEOMETPUIECKHE PUTYPBI K TPEXMEPHBIEC O0BEKTHI C MX OINUCAHUSIMH,
yepTexamu, H300paKeHUSMHU; Pa3uvaTh U aHAIM3UPOBATh B3aMMHOE PACIIONIOKEHHE (QUTYD;
n300pakaTb reoMeTpu4ecKkre GUrypsl U Teja, BBIIOJIHATH YEPTEX [0 YCIOBUIO 3a]1a4H;

pelaTe reoMETPUUYECKUE 3a/layd, ONUpasCh Ha H3yYEHHbIE CBOMCTBA IUIAHUMETPUYECKUX U
CTEpEOMETPUYECKUX (UIYp M OTHOLICHWM MEXIy HHUMH, HOpUMEHss anreOpanyeckuil u
TPUTOHOMETPUYECKUH anmnapar.

OOyyaromuiics Hay4YuTCs:

DJIeMeHThI TeOPMHU MHOKECTB 1 MATEeMAaTH4YeCKOH JIOTUKH

Buinycknux nayuumces:

e omnepupoBaTh Ha 0a30BOM YpPOBHE MOHATUSMHU: KOHEYHOE MHOXKECTBO, OECKOHEYHOE
MHO’KECTBO, YMCJIOBbIE MHOJKECTBA Ha KOOPJAMHATHOW NPSIMOM, D3JIEMEHT MHOKECTBA,
HOJMHOXECTBO, IIepeceueHne U 00beTUHEHNE MHOXKECTB, OTPE30K, UHTEPBAI;

® HAxXOJWThH NEepecedyeHue U 0O0beANHEHHNE JBYX MHOXKECTB, MPEACTABICHHBIX TpaQUUeCcKH
Ha YUCIIOBOM MPAMOW;

® CTpPOMTb Ha YHCJIOBOM MpPSAMOM MOJMHOXKECTBO YHMCIOBOTO MHOXECTBA, 3aJaHHOE
IPOCTEHIINMHU YCIOBUSIMU;

e ONepupoBaTh TMOHATHUAMHU: YTBEpXkJAEHUE (BBICKa3bIBaHUE), OTPHUIIAHUE YTBEPIKICHHUS,
UCTUHHBIE U JIOKHBIE YTBEP)KICHMS, CJIEJICTBHE, YAaCTHBIM ciy4ail OOILero yTBEp)KICHHMS,
KOHTpIIpUMED;

® pacrno3HaBaTh JIOXKHBIE YTBEPXKIEHHsS, OIIMOKM B PACCYXKACHUSAX, B TOM 4YHCIE C
MCII0JIb30BaHUEM KOHTPIIPUMEPOB.

B noBceaHeBHOM KU3HU U NTPU U3YYEHUH IPYTHX YUEOHBIX MPEAMETOB:

® JCIOJB30BaTh YNCIOBBIE MHOXKECTBA HA KOOPJUHATHOM NPSMOM;

® IIPOBOAMTH JOTMYECKHE PACCYKIEHUS B CUTYallUsIX [IOBCEJHEBHOM KU3HU.

Buinyckuux nonyuum 603mM0ACHOCMb HAYUUMBCA:

® ONEepUpOBaTh MOHATHUSAMU: IPOMEKYTOK C BBIKOJIOTOM TOYKOH, Trpaduueckoe
IIPEJICTAaBICHUE MHOKECTB Ha KOOPAMHATHOM IJIOCKOCTH;

® TIPOBEPATH MPUHANIEKHOCTh dJIEMEHTa MHOKECTBY, 33JaHHOMY OIIMCAaHHUEM;

® HaxXoAWTh IiepeceyeHHe Hu OOBEAMHEHHE HECKOJIbKUX MHOXECTB, IPEACTAaBICHHBIX
rpaduyecky Ha YKMCIOBOM MPAMOM, HA KOOPAMHATHOM MJIOCKOCTH;

® IPOBOAMTSH J0KA3ATEIbHBIE PACCYXAECHUS ISl 000CHOBAHUS UCTUHHOCTH YTBEPKACHUM.

B noBceaHeBHON KU3HU U NIPU U3YUEHUH IPYTUX MTPEIMETOB!

® HCIIOJNB30BATh YHUCIIOBBIE MHOKECTBA HA KOOPJAMHATHOW IPSAMOM M Ha KOOPJAWHATHOMN
TUIOCKOCTH JIJISl ONTMCAHUS peabHbIX MPOLIECCOB U SIBICHUM;

® [IPOBOAMTH JIOKA3aTEJIbHBIE PACCYKIEHUS B CHUTyalUsX IIOBCEJHEBHOW JKHU3HM, IIpU
pELIEeHNN 3a4a4 U3 IPYTUX IPEIMETOB.

Yuciia 1 BbIpaKeHUs
Buinycknux naywumces:

e OnepupoBaTh IOHATUSAMHU: HATypaJlbHOE€ MW LEJIO€ YHUCIO, JCIUMOCTh YHCElN,
OOBIKHOBEHHAast poOb, necsATHYHas IpoOb, PAlMOHAIBHOE YHCIO, MPPALMOHAIBHOE YHCIIO,
npuOIMKEHHOE 3HAYEHUE YUCIIA, YacTh, J10JIs, OTHOLIEHHE, IPOLIEHT, MacIlTao;



e ONepHpOBATh MOHATHAMU: JIOTapU(PM dYHCIa, TPUTOHOMETPUYECKAs OKPYKHOCTH,
rpagycHas Mepa yIja, CUHYC, KOCHHYC, TAHT€HC M KOTAHI'€HC YIJIOB, UMEIOIIUX ITPOU3BOJIBHYIO
BEJIMUUHY;

®  BBINOJHATH apuMeTHUecKue JeHCTBUS € LENbIMU M PALlMOHAIBHBIMY YHCIIaMU, COYeTast
YCTHBIE ¥ TUCbMEHHBIE ITPUEMBI, IPUMEHSIS IPH HEOOXOAUMOCTH BBIYMCIUTEIbHbBIC YCTPONCTBA,

®  BBINOJHATH HECIOXKHBIE MTPEOOPA30BAHUS YHCIOBBIX BBIPAKECHUHN, COEPKAIIUX CTETICHU
qHCel, KOPHU U3 YUCEII, JTorapu(pMBbl YHUCEIT;

e CpaBHUBaThb pAaLMOHAJbHbIE YHUCJIA MEXIy COOOH, CpaBHUBaTb C PpalMOHAIbHBIMU
YUCJIAaMU 3HA4YCHMsI LEJIBbIX CTEHNEHEH 4Yucell, KOPHEH HaTypalbHOM CTENEHUW W3 YHUCEll,
J0rapu(pMOB YHCEN B IPOCTHIX CIIydasix;

®  II0JIb30BATHCS OLEHKON U MPUKUIKON IIPU NPAKTUYECKUX pacueTax;

e u300pakaThb TOUKAMHU Ha KOOPAMHATHOW MPSAMOH LieJble U palOHATbHbIE YHCIIA; LIeIIble
CTEIIEHU YHuCell, KOPHU HaTypalbHOM CTENEHN U3 Yncell, Jorapu(Mbl YMces B IPOCTHIX CIIydasx;

®  BBHINOJHATH HECIOXKHBIE MPeoOpa3oBaHUs LEIBIX U IPOOHO-PAIIMOHAIBHBIX OYKBEHHBIX
BBIPXKEHUI;

e  BbIpa)kaTh B IPOCTEHMILNX CIyyasiX U3 paBEHCTBA OJIHY [IEPEMEHHYIO Yepe3 JIPYTHE;

e  BBIYHCIATH B INPOCTBIX CIIydasX 3HAUEHUS YHCIOBBIX U OYKBEHHBIX BBIPAKEHUI,
OCYIIECTBIISISI HEOOXOIMMBIE TIOACTAHOBKH U IPeoOpa30BaHus;

e  u300pakaTh CXeMaTUYECKU YroJl, BEIMYMHA KOTOPOTO BBIPAXKEHA B Ipajlycax;

®  OLEHUBATh 3HAKU CUHYCA, KOCUHYCA, TAHI€HCA KOHKPETHBIX YIJIOB.

B noBceaHeBHOM KU3HU U IPU U3YYEHUHU APYIHX YU€OHBIX ITPEIMETOB:

e  BBINOJIHATH JAEWUCTBUA C YHUCIOBBIMU JAHHBIMHU IPU PEIIEHUU 33434 MPAKTUYECKOTO
XapakTepa, HCHOJb3ysS NpU HEOOXOAMMOCTH CIPABOYHBbIE MaT€pUalibl U BBIYUCIUTEIbHBIC
YCTPOUCTBA;

®  COOTHOCHUTH peaJIbHbIE BEIMYHHBI, XapAKTEPUCTUKN OOBEKTOB OKPYKAIOLIETO MHUpa C UX
KOHKPETHBIMHU YHCIIOBBIMU 3HAYECHUSIMY,

®  CIIOJIb30BaTh METOJIbl OKPYIJIEHUS] W MPUKUAKU MPU PELICHUHM MPAKTUYECKUX 3a1ad
ITOBCEJHEBHOM KU3HH.

Buinyckuux nonyuum 603mMoACHOCb HAYYUMBCA:

e  OnepupoBaTh MOHATUSAMU: paJlaHHasi Mepa yria, 4ucia e U T,

® HAaXOIUTh 3HAUYEHHUS KOPHS HATypaJlbHOM CTENEHU, CTENeHU C PalUOHAIbHBIM
nokasaresem, Jiorapudma, UCrob3yst MpH HE0OXOAUMOCTH BBIYMCIUTEIbHBIE YCTPONUCTBA,

® [POBOJAUTH MO HU3BECTHBHIM (opMyJaM U TNpaBUiaM NpeoOpa3oBaHusl OYKBEHHBIX
BBIPAXEHH, BKJIFOYAIOIIUX CTEIIEHU, KOPHU, JTIOTapU(PMbl U TPUTOHOMETPUUECKHE (POPMYIIBI;

®  HaXO/JUTh 3HAYEHUS YHMCIOBBIX U OYKBEHHBIX BBIPKEHHI, OCYIIECTBISISI HEOOXOUMbIE
MOJICTAHOBKH U ITPe0Opa3oBaHus;

e n300pakaTh CXeMaTHYECKH YTOJI, BEIUYMH KOTOPOTO BhIpakE€Ha B paJlMaHax;

® OIEHUBATh 3HAKM TAHT€HCAa KOHKPETHBIX YIJIOB; HCIIOJIb30BAaTh IMPHU PEIICHUHU 3a/1ad
TaOJINYHbIE 3HAYCHUS] TPUTOHOMETPUYECKHUX (DYHKIUH YIJIOB;

®  BBINOJHATH MEPEBO/] BETUUMHBI yIJIa U3 paAHMaHHONW MEpHI B TPaJyCHYIO U 00paTHO.

B noBcenHeBHOI KU3HU U ITPU U3YYEHHUH JPYTUX yIEOHBIX MPEAMETOB:

®  BBINOJIHATH JCUCTBUS YMCIOBBIMHU JaHHBIMU NPU PEIICHUU 3a7ad U3 pa3HbIX obiacteit
3HAHUM;

®  OlEHHUBaTh, CPAaBHUBATH U MCIIOJIb30BATh MPHU PELICHUH MPAKTUYECKUX 3a7ay YHCIIOBBIE
3HAYEHUS] pEaJbHBIX BEJIMYMH, KOHKPETHBIE YHCIOBBIE XapaKTEPUCTHKH  OOBEKTOB
OKpPYXaroIlero Mupa.

YpaBHeHusI M HEpaBEHCTBA
Buinycknux nayuumces:
e  pemaTh JMHEWHBIC YPABHEHMS U HEPABCHCTBA, KBAIPaTHBIC YPABHCHMS;
e  pemrath JorapuMHUUCCKUE U TTOKa3aTebHbIe ypaBHeHus Buaa log, (bx + ¢) = d,



ab**¢ = d, (rme d MoxHO MPEICTAaBUTh B BUJC CTENEHU C OCHOBAaHHWEM @) U HEPABEHCTBA

Buza log, x < d, a* < d, (rne d MOXHO MTPECTABUTH B BUJIC CTCIICHU C OCHOBAHUEM @),

®  [IPUBOJAUTH HECKOJIBKO IPUMEPOB KOPHEN TPUTOHOMETPUUECKOIO YpaBHEHUS BUJIA
sinx =a;cosx =a;tgx =a;ctgx =a, e a — TabIMYHOE 3HAYCHHE COOTBETCTBYIOIICH
TPUTOHOMETPUUYECKON (PYHKIIUH.

e B mnoBcenHEBHON XM3HM U MPH U3YYEHUH JAPYTUX Y4EOHBIX MPEIMETOB COCTaBISATH U
peuatb ypaBHEHHUsI, CHCTEMbl YPAaBHEHUH IIPU PELICHUN HECIOXKHBIX IPAKTUUECKUX 3a/1a4.

Buvinycknuk nomyuum 603mM0ACHOCIb HAYYUMBCA:

e pelmarhb HECJIOKHBIE pauroHaNbHbIE, MIOKa3aTeNbHbIE, norapudmuyeckue,
TPUTOHOMETPUUECKHUE YPABHEHUSI, HEPABEHCTBA U UX CHCTEMBI, IPOCTEHUIINE UPPALMOHAIILHBIE
YPaBHEHUS U HEPABEHCTBA,

e JCIOJb30BaTh METOJbI PELLIEHUS YPABHEHUN: IPUBEICHUE K BUY «IIPOU3BEACHUE PAaBHO
HYJIIO» WJIU «4aCTHOE PaBHO HYIIO», 3aMEHA IIEPEMEHHBIX;

® JCIIOJIB30BaTh METOJ UHTEPBAJIOB ISl PELICHUSI HEPABEHCTBA,

e HCMOJB30BaTh TrpapUuecKuii METOJ IJs NPUOIMKEHHOTO pEUICHUS YpaBHEHUU U
HEPaBEHCTB;

e u300pakaTb HAa  TPUTOHOMETPUYECKOHW  OKPYKHOCTM  MHOXKECTBO  pelIeHUM
TPUTOHOMETPUUECKUX YPaBHEHUI U HEPABEHCTB.

B noBcenHeBHOM )XKM3HU U MIPU U3YYCHHUH IPYTHX YYECOHBIX MPEAMETOB:

® COCTaBJIATh M peulaTb YpaBHEHMs, CUCTEMbl YPaBHEHMH M HEpaBEHCTBA MpPU PEILIECHUU
HECJIOKHBIX MPAKTUYECKUX 3a]1a4 U 33]1a4 U3 IPYIUX y4eOHbIX IPEAMETOB;

® UCIIONb30BaTh  YpPaBHEHHsT W HEpPAaBEHCTBA  JUIsl  IMOCTPOEHUS  IPOCTEUIIUX
MaTeMaTUYECKUX MOJEJIEH pealbHbIX CUTYAlMi WIN MPUKIAJHBIX 33/]1a4;

® HHTEPIPETUPOBATH MOJYUYEHHBIN NPU PEIICHUU YpaBHEHHUS, HEPABEHCTBA WM CHCTEMBbI
pe3ynbTatr, OLEHUBATh €ro MpaBIONOA00ME B KOHTEKCTE 3aJaHHOW pealbHOM CHUTyallUd WIH
IIPUKIIATHON 3a1a4H.

DOyHKIUHA
Buinycknux nayuumces:

e OINEpPUPOBATH MOHATUSIMHU: 3aBUCUMOCTb BEJIWYUH, (QYHKIMS, apryMEHT U 3HauyeHUe
GbyHKIMH, O0JIACTh OIpeNeNeHHs] ¥ MHOXKECTBO 3HaueHHH (QyHKIUM, rpaduk 3aBHCHUMOCTH,
rpadux GyHKIUU, HyIH (YHKIUH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, BO3PAaCTaHUE U YObIBaHUE
(GYHKLIMU Ha 4YHCIOBOM IPOMEXYTKE, HauOojblliee M HaMMEHbIIee 3HAYeHHs (QYHKLUUU Ha
YHCIIOBOM ITPOMEXKYTKE, Nepruoandeckas QyHKIMs, MEPHOJ;

e OmepupoBaTh MOHATHAMHU: IMpsiMas W oOpaTHas NPONOPLUOHATIBHOCTb, JIMHEWHHas,
KBaJlpaTHuHasi, JJorapupMuieckas 1 rnokasareiabHas QyHKIINMH, TPUTOHOMETpUUYecKre QyHKINN;

e pacno3HaBaTh rpaduku GyHKIMNA TPSIMOM 1 00paTHON MPONOPLUOHATIBHOCTH, JINHEHHOM,
KBaJIpaTUYHOM, TMOKa3aTeNbHOM, JOorapupMUYecKod M TPUTOHOMETPUYECKUX GYHKIUH U
COOTHOCHTD UX C (JOpPMYJIaMH, KOTOPBIMU OHU 3a/1aHbI;

e HaxOJUTh MO TpaduKy NPUOMMHKEHHO 3HAYCHUS (PYHKIIUN B 3aJJaHHBIX TOYKAX;

e OmpeensaTh Mo rpaduky cBoilcTBa (YHKUMHU (HYNIH, MPOMEXYTKH 3HAKOIOCTOSHCTBA,
MIPOMEXKYTKH MOHOTOHHOCTH, HAUOOJIbIINE U HAUMEHbIIINE 3HAYEHUS U T.11.)

e CTPOUTH 3CKM3 rpaduka (GyHKIMH, YIOBIETBOPSIOIEH NPUBEAEHHOMY Ha0OpY yCIOBUH
(MpoMeXyTKH BO3pacTaHUs M YObIBaHUS, 3HaueHHWE (QYHKIUU B 3a/JaHHOM TOYKE, TOUYKH
KCTPEMYMOB).

e B noBceaHEeBHOW XKU3HU U MPU U3YYEHUU JIPYTHX Y4EOHBIX MPEIMETOB ONpPENENsTh MO
rpagukaM CBOWMCTBA pPEATbHBIX MPOIECCOB W 3aBUCHMOCTEH (HAMOOJBIITNE W HAWMEHBIINE
3HA4YeHHUs1, POMEXKYTKH BO3pACTaHUS U yOBIBaHUS, IPOMEKYTKH 3HAKOIOCTOSIHCTBA, IEPUOJ, U
T.I1.), HHTEPIIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTHYECKON CUTYaIIUH.

Buvinycknux nomyuum 603mModcHOCb.

e OIEpPUPOBAThH MOHATUSAMU: YETHAS U HeueTHas: QYHKIUY;



e CTPOUTH 3CKMU3 rpaduka (QyHKIMH, yIOBICTBOPSIOIIEH MPUBEACHHOMY HA0OpY yCIOBUN
(MIpOMEXYTKM BO3pacTaHUsl W YObIBaHMs, 3HaueHUE (YHKIMM B 33JaHHOW TOYKE, TOYKHU
HKCTPEMYMOB, ACUMIITOTHI, HYJIH (PYHKIUH U T.1I.);

e ONpEAeNATh 3HAYCHHE (PYHKIUHU I10 3HAYECHUIO apryMeHTa INpHU pa3IM4HbIX Crocodax
3a1aHus (PYHKIHM;

e CTpPOUTH rpadMK U3y4YEHHBIX (PYHKITUH;

e pemaTh ypaBHEHHMS, MPOCTEHUIIINE CUCTEMBI YPaBHEHHM, UCIIONb3Ys CBOMCTBA (DYHKIMN U
ux rpaduky;

B noBceHEeBHO KU3HU U MIPH U3YYEHUH JPYTUX y4EOHBIX IPEIMETOB:

® 1CIIOJIb30BaTh Ul PELICHHUsS MNPUKIAJHBIX 3a7ay CBOMCTBA pEaJbHBIX IPOLECCOB U
3aBHCUMOCTEH (HanOOIbIINEe 1 HANMEHBILINE 3HAUCHUS], IPOMEKYTKH BO3PACTaHUS U YObIBaHHUS,
IPOMEKYTKH 3HAKOIIOCTOSHCTBA, ACUMIITOTHI, IEPUOJ, U T.IL.);

® OmpenenaTh 1Mo rpadukaM MpOCTEHINe XapaKTEPUCTHKH MEPUOTUUYECKUX MPOIECCOB B
OMOJIOTHH, SKOHOMHUKE, My3bIKE, PAAHUOCBS3H U T.II. (AMIUIUTYQ, IEPUOA U T.IL.).

DJIeMeHThl MaTEeMaTHYeCKOI0 AHAJIN3a
Buinycknux nayuumcs:

e OnepupoBaTh MOHATHSAMHU: MPOM3BOAHAA (DYHKIMHM B TOUKE, KacaresbHas K rpaduky
byHKIIMH, TPOU3BOIHAS (YHKIUY;

® OmpeeNnsiTh 3HAYCHUE MPOU3BOIHON (PYHKIIMHM B TOUYKE IO U300PAKEHHUIO KAacaTeIbHOM K
rpaduKy, IpOBEIEHHON B 3TOH TOUKE;

e pemaTh HECIOXHbIE 3aJaud Ha [PUMEHEHHE CBS3M MEXIY IPOMEXYTKaMH
MOHOTOHHOCTM M TOYKaMH OJKCTpeMyMa (YHKIUH, C OJHOW CTOPOHBI, M HPOMEXKYTKaMHU
3HAKOMOCTOSIHCTBA U HYJISIMH ITPOU3BOJIHOM ATON (PYHKITUH — C TPYTOM.

B noBceaHeBHOM KU3HU U IPU U3YYEHUHU APYIHX YUeOHBIX IIPEIMETOB:

e TONB3ysACh TrpadUKaMu, CpaBHUBATh CKOPOCTH BO3pacTaHus (POCTa, TIOBBIIICHUS,
YBEJIMYEHUS W T.I.) WIM CKOPOCTU YObIBaHMS (IaJCHUS, CHI)KEHHS, YMEHBLICHUS M T.II.)
BEJINYMH B PeabHbIX IpOIIEeccax;

® COOTHOCHTH TpaduKH peambHBIX TPOIECCOB M 3aBUCHMOCTEH C WX OIMCAHHSIMH,
BKITIOYAIOIUMH XapPaKTEPUCTUKH CKOPOCTH M3MEHEeHHsI (ObICTPBI POCT, TUIAaBHOE TIOHM)KEHUE U
T.1L.);

®  UCHOJB30BaTh TPAPUKH pPEATbHBIX MPOIECCOB YIS PEIICHHUS HECIOKHBIX MPUKIIAJIHBIX
3aja4, B TOM YHCIIe OIpeensis o rpaguKy CKOpoCTh X0/1a Ipoliecca.

Buinycknux noayuum 603mM0oiCHOCb:

® BBIYHUCIATH NMPOU3BOAHYIO OJHOWIEHA, MHOTOWIEHA, KBaJPaTHOTO KOPHs, POU3BOIHYIO
CYMMBI (DYHKIIMIA;

® BBIYHCIATH TPOM3BOTHBIE DIIEMEHTAPHBIX (QYHKIMH W WX KOMOWHAIMHA, HCHOJB3Ys
CTIpaBOYHBIC MaTEPHAIBI;

e yccienoBath (YHKIMM Ha MOHOTOHHOCTh, HAaXOAMTh HauOoOJbIllee M HaUMEHbIIee
3HaYeHUs (PYHKIUHA, CTPOUTH IrpadUKW MHOTOUWIEHOB M TMPOCTHIX PAMOHAIBHBIX (YHKIHN C
MCIIOJIb30BAaHUEM arapaTa MaTeMaTHYeCKOro aHaIHu3a.

e B moBceaHEBHOW XH3HM M MpPH H3YYEHUHM JPYTHX Y4eOHBIX IPEIMETOB pellaTh
OPUKIAJHBIE 3aJaud U3 OHONOTWH, (HU3UKH, XUMHM, SKOHOMHMKH M JpPYTUX IPeIMETOB,
CBSI3aHHBIC C MCCIICZIOBAHUEM XaPAaKTEPUCTHK PEATbHBIX MPOIIECCOB, HAXOKACHNEM HanOOJBIINX
U HaMMEHBIIMX 3HAUYEHWH, CKOPOCTH M YCKOPEHHUS M T.N., UHTEPIPETUPOBATH IOJy4YCHHBIE
pe3yJIbTaThI.

CTraTucTHKa U TeOPHUs BEePOATHOCTEM, JJOTHKA 1 KOMOMHATOPHKA
Buinycknux nayuumcsi:

®  ONepHpoBaTh OCHOBHBIMU ONHUCATENbHBIMU XapaKTEPUCTUKAMH YHMCIOBOro Habopa:
cpeanee apupMeTHIECKOe, MeIMaHa, HauOOJIbIlIee U HAUMEHbIIIee 3HAUCHUS;

®  ONEpPUPOBATH MOHATHAMMU: YaCTOTA U BEPOSTHOCTh COOBITHUS, CIIy4allHbI BBIOOD, OIBITHI
C PaBHOBO3MOKHBIMH 3JIEMEHTapHBIMU COOBITUSMY;



®  BBIYUCIIATH BEPOSITHOCTU COOBITHI HAa OCHOBE MOJCUYETA YHUCIa UCXOI0B.

B noBceHEBHOM KU3HU U NIPU U3YYEHUU APYTHUX IIPEAMETOB:

®  OIICHMBATh, CPABHMUBATH M BBIYUCIATH B IMPOCTBIX CIy4asX BEPOSTHOCTH COOBITUH B
peanbHOU KU3HU;

®  YNTaTh, COMOCTABIATh, CPABHUBATh MHTEPIPETUPOBATH B IMPOCTBIX CIy4dasx peajbHbIC
JaHHbIE, IPEJICTaBIEHHBIEC B BUJIE TAOIHII, JUarpamm, rpaduKos.

Buvinycknux nonyuum 603modicHocmn.

® UMETh MPEICTaBICHUE: O JMCKPETHBIX M HENPEPBIBHBIX CIYYalHbIX BEIMYMHAX, U
pacupeneneHusx, O HE3aBUCUMOCTH CIIy4ailHbIX BEJIMYMH; O MAaT€MAaTHUYECKOM OXUIAHUU U
JUCIIEPCUN CIy4YailHBIX BEIMYMH; O HOPMAJIbHOM PpAaCIpPENEICHUH M IPUMEPAaX HOPMaJIbHOTO
pacupenenéHHbIX ClydYalHbIX BEJIUYHH;

® [IOHMMaThb CYTh 3aKOHa OOJNBIIMX 4YHCET W BHIOOPOYHOIO METOJA W3MEPEHUs
BEPOSITHOCTEM;

®  UMETh IPEJCTaBICHHUE 00 YCIOBHOW BEPOSATHOCTH U O MOJHON BEPOSTHOCTH, IPUMEHSITh
UX B PEILLICHUH 33/1a4;

® UMETh IPEACTABICHUE O BAXKHBIX YACTHBIX BHUJAAX PACIPENEICHUN M NPUMEHATh UX B
pELIeHUH 3a/1a4;

®  UMETh IIPEACTABICHUE O KOPPEISALMH CIyYalHbIX BEJIMYNH, O JINHEWHON PETPECCUM.

B noBceaHeBHOMN KU3HU U NIPU U3YYEHUH JIPYTUX MIPEIMETOB!

e  BBHIOMpATH MOJIXOJSIINE METO/IbI MPEACTABICHUS U 00paOOTKH JaHHBIX;

e pemiath HECIOXXHbIE 33/7]a4d HAa MPUMEHEHHE 3aKOHa OOJBIIMX YHCET B COIMOJIOTHH,
CTpaxOBaHHH, 3[IPABOOXPAHEHHH, OOeCre4eHUH OE30MACHOCTH HACEJICHHUS B UpPE3BBIYANHBIX
CUTYaLUsX.

TexcToBbI€E 3aH0a4N
Buvinycknux nayuumes:

e pelaTh HECJIOKHBIE TEKCTOBBIE 3a/1a4H Pa3HbIX TUIIOB;

e aHAJIM3HMPOBATh YCIOBUE 33J]a4l, CTPOUTH JIJIS €€ pelIeHUs] MaTEMaTUYECKYIO MO/JIEINb;

e TIIOHMMATh U MCIIOJIb30BaTh JUIS peIIeHHs 3a/1aui HH(OpPMAIIHIO, IPEICTABICHHYIO B BUJIE
TEKCTOBOM U CUMBOJIBHOM 3aIIUCH, CXEM, TaOJIUL, 1UarpaMM, rpauKoB, pUCYHKOB;

e JIEHiCTBOBATH 110 AITOPUTMY, COJEPKALEMYCS B YCIIOBUH 3ajauH;

® JCMOJIb30BaTh JIOTUYECKUE PACCYKIACHUS NIPU PELICHUH 3a/1a4H;

e paboraTh C H30OBITOYHBIMU YCIOBUSIMHU, BBIOMpas M3 Bcell uH(OpManuu JaHHBIE,
HEoOXOUMbIE JJIs PELeHUs 3aJauu;

e OCYUIIECTBJIATh HECIOXKHBIH Tiepebop BO3MOXKHBIX pELICHUH, BBIOMpas W3 HHUX
ONTUMAJIbHBIE IO KPUTEPUSIM, CHOPMYIUPOBAHHBIM B YCIOBUH 33/1a4U;

® aHAIM3MPOBATb U HHTEPIPETUPOBATH IIOJIYYEHHBIE DPEIIECHUS B KOHTEKCTE YCIOBHS
3aJ1a4uM, BbIOMpas peleHus, He MPOTUBOpeYalne KOHTEKCTY;

e pemaTh 3aa4d Ha pacuyeT CTOMMOCTH MOKYIIOK, YCIIyT, MO€3/10K U T.IL.;

e pemiaTh HECJOKHbIE 3a/Jaud, CBS3aHHBIE C JIOJIEBBIM y4acTHEM BO BIaJeHUU (UPMOH,
IPENIPUITHEM, HEABHKUMOCTBIO;

e pemaTh 3a3/Ja4d Ha MPOCThIE MPOLEHTHI (CUCTEMbI CKUI0K, KOMUCCHS) U Ha BBIYHCIICHUE
CJIOHBIX IPOLIEHTOB B Pa3JINYHBIX CXEMaX BKJIAJI0B, KPEUTOB, UIIOTEK;

e pemaTh NpaKTHYECKHE 33Jauyu, TpeOyrolre MCIOIb30BaHUE OTPUILATENIbHBIX YHCEN: Ha
OlpeNieIeHne TEeMIIepaTypbl, MOJOXKEHUsS Ha BPEMEHHOM ocH (10 Hameil 3pbl U Mocie),
TJTYOWHBI/BBICOTHI, HA IBMYKCHHUE ICHEKHBIX CPEACTB (TPUXO0/pacxoa) U T.11.;

e JCTOJB30BAaHUE TOHATHS MaciiTaba A HAXOXKACHHUS PACCTOSHUN W JUIMH Ha Kaprax,
IJIaHaX MECTHOCTH, IIJIaHaX MOMEIIEHHH, BBIKpOWKaxX, Ipy padoTe Ha KOMIBIOTEPE U T.II.

Buvinyckruk nonyuum 603M0ACHOCb HAYYUMbCA:

e pemath 3amaud, TpeOylomme nepedbopa BapUAaHTOB, IPOBEPKH YCIOBUH BBIOOpA
ONTUMAJIBHOTO PE3YJIbTaTa;

e AHAJIM3MPOBATh W MHTEPIPETUPOBATh PE3YJIbTATHl B KOHTEKCTE YCJIOBHMS 3a/1ayH,
BBIOMPATH PElICHUs], He IPOTUBOPEYALIIE KOHTEKCTY;



e TIEPEBOAMTH MPHU PEIICHUH 3a7a491 WH(OOPMAIIUIO U3 OTHOW POPMBI B IPYTYIO, UCTIONB3YS
IpU HEOOXOIUMOCTH CXEMbl, TAOIHIIbI, TPAPUKH, TUATPAMMBI.

I'eomerpus
Buvinyckuux nayuumces:

e ONEpUPOBaTh MOHITHSIMH: TOYKA, TMpsMas, IUIOCKOCTh, MapalIeNbHOCTh U
NEPIEeHIUKYISIPHOCTD MPSIMBIX U IJIOCKOCTEH;

® pacro3HaBaTh OCHOBHBIC BBl MHOTOTPAHHUKOB (IIpH3Ma, MUPAMHUJIA, TIPSIMOYTOIBHBIN
napajuieNienunes, Kyo) u Ten BpameHus (KOHyc, IUIUHAP, cdepa u map);

e 1u300paxarh U3yyaeMmble GUTYpPHI OT PYKU U C IPUMEHEHUEM YEPTEKHBIX HHCTPYMEHTOB;

e jenaTh (BBIHOCHBIC) TUIOCKHE YEPTEXKH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BUL
CBEpXy, COOKY, CHH3Y;

e u3BIEKaTh HWH(MOPMALMIO O  TPOCTPAHCTBEHHBIX  TI'C€OMETPHUYECKUX  (UTYpaX,
MPEJICTABICHHYIO HA YePTEKaX U PUCYHKAX;

e mpumeHATh Teopemy Iludaropa mnpu BBIYUCICHUH D3JIEMEHTOB CTEPEOMETPHUECKHUX
¢uryp;

® HAXOAWTh OOBEMBI W TUIOMIATU IMOBEPXHOCTEH MMPOCTEHIIMX MHOTOTPAHHUKOB, Tl
BpallleHus C MpUMEHEeHUuEM QopMy;

B moBcegHEeBHOM KU3HU U IPU U3YYSHUH JIPYTUX MTPESIMETOB:

® COOTHOCUTh aOCTpakTHbIE TeOMETpUYECKHEe TMOHATHUS U (aKThl ¢ pealbHbIMU
KU3HEHHBIMH 00BEKTaMU U CUTYaIUSIMHU;

® JCIOJBb30BaTh CBOWCTBA TPOCTPAHCTBEHHBIX T€OMETPUYCCKHX GUTYP JUIS PEIICHUS
TUTIOBBIX 33724 MPAKTHYECKOTO COICPKAHUS;

® COOTHOCHUTH ILIOIIAIU TIOBEPXHOCTEH Tel OJMHAKOBON (POPMBI pa3IMYHOTO pa3Mepa;

® COOTHOCUTBH 00BEMBI COCYIOB OJIMHAKOBOM (POPMBI Pa3IMUHOTO pa3Mepa;

e olleHWBaTh (OopMy TMPaBUIHHOIO MHOTOIPAHHUKA TOCJIE CIHJIOB, CpPE30B H T.II
(ompenensITh KOMUYECTBO BEPIIUH, pedep, TpaHeil MOTy4eHHBIX MHOTOTPAaHHUKOB).

BoinyckHux noayuum 603mMOoNCHOCHb HAYUUMbCA:

® BIAJETh CTAaHAAPTHOW KIacCHU(UKalMeld MPOCTPAHCTBEHHBIX (uUryp (mUpamMuibl,
MIPU3MBI, TTAPATUICTICTIUITC IB);

® CTPOWTH CEYCHHS] MHOTOTPaHHUKOB;

® UHTEpPIPETUpPOBaTh U  MpPeoOpa3oBbIBaTh HH(OpPMAMIO O  TPOCTPAHCTBEHHBIX
reoMeTpuuecKkux GuUrypax, mpeJCcTaBlIeHHYIO Ha YepTexaxX U PUCYHKaX;

® OIKCHIBATh B3aUMHOE PACIIOJIOKEHHUE MPSMBIX U INIOCKOCTEH B IPOCTPAHCTBE;

® HAXOAWTh OOBEMBI WM IIOMAJHM IMOBEPXHOCTEH T'€OMETPHUYECKHX TeJI ¢ NPUMECHECHHUEM
(opmyu;

® BBIUUCISTH PACCTOSHUS U YTIIBI B IPOCTPAHCTBE;

® TPUMEHATh FeOMETpUYecKre (aKThl IJS PEIICHUs 3a/ad, MPearoaraloIiuX HECKOIbLKO
IarOB PEIICHHUS, €CJIH YCIIOBUS IPUMEHEHUS 3aJIaHbl B IBHOH opme;

e pemaTh 33/1a4U Ha HAXOXKICHHE TEOMETPUUECKUX BEIMYUH 1O 00pa3iaM U aJropuTMam;

e (GopMyIUpOBaTH CBOIMCTBA M MPU3HAKU (DUTYD;

® JI0Ka3bIBaTh TEOMETPUUECKUE YTBEPIKICHUS;

® B TOBCEIHEBHOH XM3HU WM MPU U3YUYCHUU APYTUX MPEIMETOB HCIIOJNH30BATh CBONCTBA
TEOMETPUUECKUX (UTYp A pelIeHHs 3a/ad MPaKTUYECKOro XapakTepa W 3aJad Hu3 JIPYrHx
oOnactell 3HaHUH.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE
Buinycknux nayuumcsi:

e OIEpPUPOBATH TOHATHUSAMHU: JCKAPTOBHI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP, MOIYIh
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, Yrol MEXKIy BEKTOpPaMH, CKaJIspHOE
MIPOU3BEICHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIaHAPHBIE BEKTOPHI;

® HAXOAWTH KOOPJIUHATHI BEPIIUH KyOa U MPSIMOYTOJILHOTO MapaieenuIe/a;

® HAXOAWTh CyMMY BEKTOPOB U IIPOU3BECHUE BEKTOpPA HA YUCIIO.



Buinycknux nonyuum 603moxicHocmb.

® HAXOAWUTbH PACCTOSTHUE MEXKAY TOUYKAMU;

® HaxXOJIUTbH YroJI MEKIYy BEKTOPAMH, CKAISIPHOE IIPOU3BEIECHUE, PACKIIAIBIBATE BEKTOP 110
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM;

e 3aJaBaTh IUIOCKOCTh YPABHEHUEM B JCKapTOBOM CHUCTEME KOOPIMHAT;

e pelaTh NpoCTeHIINe 3a/1a4n BBEACHUEM BEKTOPHOTO Oa3uca.

Hcropusi 1 MeTOABI MATEMATHKHU
Buinycknux nayuumces:

e OIHKCHIBaTh OTHEJIBHBIC BBINAIOIIUECS PE3YJIbTaThl, IIOJYYECHHBIE B XOJE Pa3BUTHSA
MaTEMaTUKHU KaK HayKH;

e IPUBOJUTH MPUMEPHl MAaTEMaTHYECKHX OTKPBITHM M MX aBTOPOB B CBS3H C
OTEYECTBEHHOW U BCEMUPHOU UCTOPUEH;

e IIOHMMAThb POJIb MATEMAaTUKHU B pa3Butuu Poccun;

e IPUMEHATH U3BECTHbIE MAaTEMaTHMYECKUE METOJbl IPU PELIEHUU CTaHJapTHBIX
MaTeMaTUYECKUX 3a7ay;

e 3aMedaTb M XapaKTEpPU30BaTh MAaTEMaTHYECKHUE 3aKOHOMEPHOCTH B OKpYKAaroUIEH
JNENCTBUTEIIBHOCTH.

Buinycknux nonyuum 603mMo#CHOCMb HAYYUMbCA:

e INPEICTABJIATH BKJIAJ BBIJAIOIIUXCS MATEMaTUKOB B DPAa3BUTUE MAaTEMAaTUKUM M HHBIX
Hay4yHbIX o0yacTei;

e IPUMEHATH U3BECTHBIE MAaTEMaTU4YECKHME METOAbl IIPU PEIIEHUU HECTaHIAPTHBIX
MaTE€MaTU4YeCKUX 3a7ad; MCIIOJIb30BaTh OCHOBHBIE METOABI JOKAa3aTelIbCTBA, IIPOBOJIUTH
JI0Ka3aTeNbCTBO U BBIIIOJIHATH OIIPOBEPIKEHUE;

e Ha OCHOBE MAaTeMaTH4YECKUX 3aKOHOMEPHOCTEH XapaKTepu3OBaTb KpacoTy H
COBEPUICHCTBO OKPYXKAIOLIET0 MUPaA, a TAKXKE MPOU3BEIECHUIN UCKYCCTBA;

e TPUMEHATH NPOCTEHIlINE MPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPY PEIICHUU MAaTEMaTUYECKUX 3a/1a4.

Conep:xaHue TeM yueoHoro kypca «Maremaruka» 10 kiaacc.

Coaep:kaHue MOAYJIs «AJredopa 1 Ha4YaJIa MATEMATHYECKOr0 aHAJIN3a»

1. CreneHsn ¢ AeiiCTBUTEIABHBIM MOKA3aTeJaeM — 13 yacoB

HevictButenbHple  4ucia.  beckoHeyHO — yObIBaloIiass  Te€OMETpUYECKas  IPOTPECcCHs.
ApudmeTndecknii KOpeHb HaTypajdbHOU cTeneHn. CTeneHb ¢ HaTypalbHBIM U JAEHCTBUTEIHHBIM
ITOKa3aTeJSIMU.

2. Crenennas ¢pynkuusi — 16 yacon

Crenennas ¢yHKIus, ee cBoiictBa u rpaduk. Bzaumuo oOpatnbie ¢yHKuuu. CraoxHbIE
¢ynkuuu. JpobHo-nuHelHas ¢yHKkuua. PaBHOCWIbHBIE ypaBHEHHMs M HepaBeHCTBa. Mppa-
[IMOHAJIbHBIE ypaBHEHUs. MppalronaibHble HEPaBEHCTBA.

6. Ilokxa3arenbHas ¢pynkuusi — 11 yacos

[TokazarenbHast pyHKuus, ee cBoiicTBa U rpaduk. IlokazaTenbHbie ypaBHeHus. [lokazarenbHbie
HepaBeHCTBA. CHCTEMBI IT0Ka3aTeIbHBIX YPABHEHUI U HEPABEHCTB.

7. Jlorapudpmuueckas pynkuus — 17 yacon

Jlorapugpmsl.  CpoiictBa  jorapu¢moB. JlecATUUHbIE U  HATypalbHbIE  JIOTapH(MBI.
Jlorapudmuueckas ¢yHkus, ee cBoiictBa u rpaduk. Jlorapudpmuueckue ypaBHEHHS.
Jlorapugmuyeckie HepaBeHCTBA.

8. Tpuronomerpuueckue ¢gopmyJibi- 24 yaca

Pannannas mepa yria. IIoBOopoT TOYKM BOKpYr Hadajla KoopAauHaT. OmnpenesieHHe CHHYca,
KOCMHYCa M TaHI€HCa yIja. 3HAaKM CHHYCa, KOCMHYCa M TaHI€HCAa. 3aBHUCHUMOCTb MEXIY
CHUHYCOM, KOCHHYCOM U TaHI€HCOM OJIHOTO U TOrO k€ yrila. TpUroHOMETpHUYECKUE TOKIECTBA.



CuHyc, KOCUHYC M TaHI'€HC yrioB oc U -a. ®opmynsl cioxkeHnsa. CuHyc, KOCUHYC U TaHT'€HC
nBoiiHOro yria. CHHYC, KOCHHYC M TaHT€HC MOJIOBHHHOTO yriia. ®opmyibl npuBeaenus. Cymma
U pa3HocTh cMHycoB. CyMMa M pa3HOCTh KOCHHYCOB. [Ipon3Benenne cuHycoB 1 KOCHHYCOB.

9. Tpuronomerpudeckue ypaBHenusi — 20 yacoB

VpaBHeHust COS X = @, Sin X = a, tg X = a. TpuroHoMeTpu4ecKre ypaBHEHHUs, CBOJISIIUECS K
anreOpanyeckuM. OJHOPOAHBIE U JIMHEHHbBIE YpaBHEHUs. MeTo/1bl 3aMeHbl HEM3BECTHOTO U Pa3-
JIOKEHUSI HAa MHOXXHTEIM. MeToJ OLEHKH JIeBOM M INpaBOil 4acTed TPUIOHOMETPUYECKOIO
ypaBHeHUs. CHCTEMbl TPUTOHOMETPUUECKUX YpaBHEHUH. TpUroHOMETpUUECKIE HEPABEHCTBA.

10. UToroBoe noBTopeHue - 1 yac.

Conep:kanue moayJsa «I'eomeTpus»

BBenenue (4 yaca)

IIpenmer crepeoMerpun. AKCHOMBI cTepeoMeTpuH. HekoTopble clencTBUS U3  AKCHOM.
IapanieabHOCTH NPAMBIX U MJI0cKocTel (20 yacoB)

ITepecekaromuecs, napajuiesNbHble U CKpemuBaronecs npsmsie. [lapamiensHocTs npsAMon u
IUIOCKOCTH, IPU3HAK U CBOMCTBA. YTOJI MEXAY IPSIMBIMU B IIPOCTPAHCTBE.
[TepieHAUKYIAPHOCTD MPSMBIX.

[TapamienpHOCTh IUIOCKOCTEH, NpHU3HAKW U cBoiictBa. [lapannenbHoe NPOEKTHPOBAHHUE.
N300pakeHre mpoCTpaHCTBEHHBIX (QUTYD.

Terpasap u mapamenenunen, Kyo. Ceuenus Kyoa, IpU3MbI, TUPAMHJIBI.

IMepneHIMKYJISIPHOCTH NPSIMBIX H II0CKOCTEl (22 yacoB)

IlepneHquKyISIpHOCTh TPSIMOM M IUIOCKOCTH, IIPU3HAKM M CBoMCTBAa. llepneHpukymnsap u
HakJoOHHasd. TeopemMa O Tpex MNEpHEeHAUKYIsSpax. YIrojdl MexAy MpsAMOM U IJIOCKOCTBIO.
PaccrosiHHME OT TOYKHM 10 IIIOCKOCTH. PaccTossHuE OT npsAMOMN 10 IIJIOCKOCTH. PaccTosiHue Mexay
NapauIeJIbHBIMU  IUIOCKOCTSIMH.  PaccTossHME  MEXIy  CKpPEIIMBAIOIIMMMCS — MPSIMBIMHU.
IlepneH AUKYIAPHOCTD MJIOCKOCTEM, IPU3HAKUA U CBOMCTBA. JIBYrpaHHBIN YIOJI, TUHEHHBIN Yroil
JAByrpa”Horo yria. [lnomanb opToroHanbHON NPOEKIUU MHOTOYTOJIbHHKA.

Mmuororpannuku (16 yacon)

[ToHsiTHE MHOTOTPaHHUKA, BEPIINHBI, pedpa, 'paH! MHOTOTpaHHUKA. Paszeepmka.
MHnozozpannvie yenvl Boinyknvie mHococpannuku. Teopema Jiinepa.

[Tpusma, ee ocHOBaHuE, OOKOBbIE pedpa, BbICOTA, OOKOBAs U MOJIHASI TIOBEPXHOCTH.

IIpsimMas n naxnonnasa npusma. [IpaBriibHas npusma.

[Tupamuna, ee ocHoBaHHMe, OOKOBble peOpa, BbICOTa, OOKOBasi W TMOJHas MOBEPXHOCTH.
TpeyronbHas nupamua. [IpaBunbpHas nupamuaa. Y cedeHHas MUPaMUAJIA.

Cummempus 6 kybe, 6 napannenrenuneoe, 6 npusme u nupamuoe. llonamue o cummempuu 6
npocmpancmee (YeHmpanbHas, ocesds u 3epkanvias). Ilpumepol cummempuii 6 okpydcarouiem
Mmupe.

[IpencraBiaeHre O MNpaBWIBHBIX MHOTOTpAaHHHMKaX (TeTpa’ap, KyO, OKTa’ap, IOJEKa’ap u
UKOCadIp).

3akiounTeIbHOE NOBTOPeHne Kypca reomerpun 10 kiacca (6 4yacos).

(Kypcusom BBIJIENIEH MaTepuan, KOTOPbIM MOJUIEKUT H3YYEHHIO, HO He BKJIIOYaeTcsl B
TpeboBaHMs K YPOBHIO MOATOTOBKU BBITYCKHUKOB).

TemaTu4eckoe NVIaHNPOBaHUE MOAYJIA «AJredpa U Ha4YaJIa MATEMATHYECKOI0 AHATH3A»

Tema KoJu-Bo yacos KouTtpoJubHbie
padoThI
CreneHb C 1eWCTBUTENILHBIM MTOKa3aTelIeM 13 1
Crenennast GyHKIHS 16 1
[TokazaTenpHast GyHKIHS 11 1
Jlorapudmuueckas GyHKIIHS 17 1




Tpuronomerpuueckue GopMyIbl 24 1
TpuronomeTpuueckue ypaBHEHUS 20 1
Hrorosoe nmoBTopeHue 1

Utoro 102 6

TemaTuueckoe IIAHUPOBAHUE MOIYJIsA «FeOMeTpI/Iﬂ»

Tema KonTpoJsbnbie| 3auersl
padoThI
KoJj-Bo yacos
BBenenue 4
[TapayienbHOCTD NPAMBIX U INIOCKOCTEN 20 2 1
[ lepneH IMKYISIPHOCTD IPSIMBIX U IIJIOCKOCTEN 22 1 1
MHOTOrpaHHUKH 16 1 1
[loBTOpEHME KypCca F€OMETPHUH 6
HToro 68 4 3

Copaepxxanue Tem yyeOHoro kypca «Maremaruka» 11 kiaacc.
Conep:xaHue MOaYJs «AJredpa M Ha4Ya1a MATEMATHYECKOI0 AHATU3a»
1. Tpuronomerpuyeckue pyHkiun-18 yacon

OO6nactp ompeneneHUs W MHOXKECTBO 3HAYCHUH TPUTOHOMETPUYECKHX (GyHKIUH. YETHOCTS,

HEYETHOCTb, NEPUOANYHOCTh TPUTOHOMETpHUUYecKux pyHkuuid. CBoiicTBa pyHKIMU y = COSX: U
ee rpaduk. CoiicTBa pyHKIMH y = SINX; U ee rpaduk. CBoicTBa QyHKIMH y =tgX U ee rpaduk.

OOpatHble TPUTOHOMETPUYECKHE (DYHKIIMH.
2.I1pou3sBoaHas U ee reoMeTpPUYECKHUI cMbIcI-18 yaca

[Tpenen mocnenoBarensHOCTU. [Ipeden @yukyuu. HenpepbiBHOCTH (yHKIMH. OnpenencHue
npou3BonHoi. IlpaBuna auddepenuupoBanus. IlpousBogHass  creneHHONM — QyHKIMH.
[Tpou3BoiHbIE ANIeMEHTapHBIX QYHKIKH. ['eoMeTpruuecKuii CMbICT MPOU3BOHOM.

3.JIpuMeHeHue NPOM3BOAHOI K Hccae0BaHUIO PyHKIMIi-13 yacoB
Bospacranue u yObiBaHue ¢QyHKIMHM. DkcTpemyMbl ¢yHkuuu. HanOomnbiee M HauMeHbIlee
3HaueHus ¢QyHkuuu. IlpousBojgHas BTOPOro MOpPsAAKa, BBIIYKIOCTH M TOYKH Ieperuoa.

[TocTpoenue rpagukoB GyHKIHH.
4.IlepBooOpa3nas u unTerpa-10 yacos.

[TepBooOpasnas. [IpaBuia HaxoXAeHUS MEepBOOOpa3HbIX. [110Mmanb KpUBOJIMHEWHON Tparelyy.
WHTerpan u ero BBIYUCICHHE. BprumcieHue miomaneid (uUryp ¢ IOMOIIBIO HHTETPANIOB.
[IpumeHeHne MHTETPATIOB IS perieHus puszndeckux 3aaad. [Ipocreiimme nudepeHnnanbHbIe
YpaBHEHUS.

5.Komounaropuka-9 yacon

Mamemamuueckas unoykyys. IlpaBuno mnpowmsBeneHus. Pa3memieHHs C IIOBTOPCHUSIMU.

[TepecranoBku. Pazmemnienns 6e3 noropenuit. Coueranus 6e3 mosropeHuii u OuHom HproToHa.
6.2;1eMeHTBI TEOPUH BEPOSTHOCTEH - /4acoB

BepositHocTh coOBITHS. CrioskeHHE BEpOSITHOCTEH. YCIIOBHasi BEpOSTHOCTh. HesaBHcHMOCTH
coObITHil. BeposiTHOCTB pon3BeieHHs He3aBUCUMBIX coObITHi. Popmyna bepryim.

7.AToroBoe noBTOpPeHNe Kypca ajredpbl 1 Ha4YaJl MaTeMaTHYeCKOro aHaau3a - 24 4 Ypoku
UTOTOBOTO IOBTOPEHUSI UMEIOT CBOEH LENbI0 HE TOJIBKO BOCCTAHOBJICHHE B MAMSITH YYalllUXCs



OCHOBHOT'O MaTepuaia, HO U 0000IIeHHe, YTOYHEHUE CUCTEeMAaTU3aluI0 3HAaHUN 1Mo anredpe u
HavyajaM MaTeMaTH4ecKOro aHajIu3a 3a Kypc CpeIHEH IIKOJIbI.

[ToBTOpEeHne mnpeanaraeTcsi MPOBOIUTH 10 OCHOBHBIM COAEPKATEIbHO-METOANIECKUM JIMHUSAM
U 1e1ecoo0pa3HO BBICTPOMTH B CIEAYIOIIMM TIOpPSAKE: BBIYUCICHUS M IpeoOpa3oBaHus,
ypaBHEHUS U HEPABEHCTBA, (PyHKINH, Hayasla MaTeMaTHYECKOTO aHAJIHM3a.

[Ipy mnpoBeAeHHHM UWTOTOBOIO IOBTOPEHHUS MpPEIaracTcsl I[IHPOKOE HCIOJb30BaHUE U
KOMOMHHMpPOBaHUE  Pa3IMYHBIX THUIOB YPOKOB  (JIEKIUH, CEMHHApOB, MPAKTUKYMOB,
KOHCYJIbTAllMii M T.€.) C ILeNbl0 OBICTPOro oOxBaTa OOJBIIOrO MO 00bEMYy MarepHuala.
Heo0xoauMbIM 371€MEHTOM YPOKOB MTOTOBOTO MOBTOPEHHUS SIBJISIETCS CaMOCTOSITENIbHAs paboTa
yuanxca. OHa moJjie3Ha Kak CaMHM y4YalluMCsl, TaK U yYUTEI0 JJI OCYIIECTBICHHUS 00paTHOU
cBs3u. DopMbI TPOBENIEHUST CAMOCTOSITENIbHBIX pabOT pa3HOOOPa3HbBI: OT TPAIUIIMOHHON PadOTHI
C JABYMs, TpeMs 3aJlaHHUSMU JI0 TeCTOB W paboT B ¢opme paboueil TeTpajell ¢ 3amoJHEHUEM

po0EJIOB B MPUBEACHHBIX PACCYKIACHUSX.

Coaep:xxanue moayJs «leomerpusi»

1. Huaunap, konyc, map (16 yacos).

[Tonstne wwmuuapa. Iliomanes mnoBepxHocTn umiauHApa. [lonste kowyca. Ilmomans
MOBEPXHOCTU KOHyca. YceueHHbIH KoHyc. Cdepa u map. YpaBHeHue cdepsl. Bzaumuoe
pacnionoxenue cepsl u mwiockoctu. KacarenpHas mnockocTts k cepe. [Inomans chepsi.

2. Oobembl Tea (17 yacoB).

O6beM mpsiMOyroibHOrO mapamienenunena. Oo0beM npsMod Hpu3Mbl U IHHApA. OObeM
HAKJIOHHOM TPU3MBbI, MUpaMUIbl U KoHyca. OOBEMBI IIAPOBOTO CETMEHTA, IIAPOBOTO CJIOS U
IIApOBOTO CEKTOPA.

3.BexTops! B mpocTpancTBe ( 6 yacoB).

[Tonsitne BexkTopa B mpocTpancTBe. C0KeHUE U BHIYUTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha
yucino. KoMiutaHapHbie BEKTOPBI.

4. MeToa koopauHaT B npoctpancte. JIBukenus (15 yacos).

Koopaunatsl Touku U KOOpAMHATHI BeKTOpa. CKalsipHOE NMPOU3BEACHHE BEKTOPOB. Y paBHEHUE
wiockocTH. [IBuxenus. [IpeobpasoBanue momoous.

5. O6o0maloiee NOBTOPeHHE MPHU MOATOTOBKE K HTOrOBOM aTTecTaluu no reomerpun. (12
4.)

nosmopeHue u cucmemamusayusi mamepuana 11 knacca.

- MIOBTOPUTH U OOOOIINTH 3HAHMS M YMEHHs, YUalIUXCs uyepe3 pelieHre 3a/1ay 1Mo CIeIyIOIIIM

TeMaM: MCTOA KOOpAWHAT B MPOCTPAHCTBEC, MHOI'OI'PAHHUKH, TCJIa BpaAlICHUA, 00BEMBI

MHOT'OTPAaHHUKOB U TCJI BPAILICHHA.
TemaTudeckoe NJJAaHUPOBAHUE MOAYJIAA «A.nreﬁpa H HAYAJIa MATEMATHYECCKOI0 aHAJINU3Aa»

Tema Kon-Bo wacos KoHTtponbHbIE
paboThI
Tpuronomerpruyeckue GyHKINH 18 1
ITpon3BoHas M €€ TEOMETPUUECKUN CMBICT 18 1
[TpumeHeHne Mpou3BOTHON K MiccaenoBannto GyHkmmn | 13 1
ITepBooOpasHas 1 UHTETpa 10 1
KomOunaTopuka 9 1
DJIEMEHTHI TEOPUHU BEPOSITHOCTEN 7 1
HtoroBoe moBTOpeHHE Kypca anreOpbl W Hauvail | 24
MaTEMaTHYECKOTr0 aHAIN3a
HToro 99 7

TemaTnuyeckoe niianuposanue moayas «I'eomerpus»

\TeMa \ KoJu-Bo \ KoHTpoJbHbIe \ 3auvernl




4acoB padoThI

[{unusp, KOHYC, 1ap 16 1
O0BbEMBI TEN 17 1 1
BexTops! B IpocTpaHcTBE 6 1 1
Merox  KOOpaMHAT B IMPOCTPAHCTBE. 15 1 1
JBro>xkeHus

3aKITI0YNTEILHOE ITIOBTOPCHUE 12

Htoro 66 3 4

Yuér padoueil MpOorpaMMel BOCIUTAHNS B TEMATHYECKOM IJIAHUPOBAHUH

YyuTenb, MCIONB3Ys BOCIUTATEIbHBIN NOTCHINAN KQKIO0I0 YPOKA M yUUThIBasi pabOdyI0 IporpaMmy

BOCIIUTaHUs, BIIpaBE:

*  YCTaHaBJIMBATh JOBEPUTEJIbHBIC OTHOIIECHUH MEXAY YUUTENIEM U YICHUKAaMH, CIIOCOOCTBYIOIIUX

IMO3UTUBHOMY BOCIPUATHIO YHALITUMUCA Tpe6OBaHHﬁ u HpOCL6 YUUTECIIA, aKTUBU3alUU UX
IMO3HABaTCIILHOM ACATSIBHOCTH;

no0YXIaTh MIKOJIBHUKOB COONIOIATh HA YPOKE OOIICTIPUHATHIE HOPMBI TIOBEICHUS, TIPaBHIIa
o0IIeHus co cTapIIUMK (YIUTENSIMHU) U CBEPCTHUKAMH (IIKOJIBHUKAMHN);

IIPUBJIEKATh BHUMAHKUE NIKOJIBHUKOB K IEHHOCTHOMY aCIIEKTy U3y4aeMbIX Ha YPOKE SIBJIICHUH,
OpraHU30BEIBAThH pabOTy AeTel C COIMaTbHO 3HAYMMON HHpopManuei — 00CyKaaTp,
BBICKa3bIBaTh MHEHHE,

HCIIOJIb30BaTh BOCIIUTATENILHBIE BO3MOYKHOCTH COJICPKaHUs ydeOHOTo IpeaMeTa yepes
JACMOHCTpAIUIO ACTAM MIPUMEPOB OTBECTCTBEHHOTI'O, IPAXKAAHCKOI'0 ITIOBEACHU A, IIPOSABICHUA
YEJIOBEKOIIOOUS U J0OPOCepACUHOCTH;

NPUMEHSTh Ha yPOKe UHTEPAKTUBHBIE (POPMBI pa0OTHI: HHTEIIEKTYabHBIE UTPBI, TUIAKTUIECKUH
TeaTp, AMCKYCCHH, padOTHI B Iapax M Jip.;

OpraHU30BHIBATH MIE()CTBO MOTHBUPOBAHHBIX M APYIUPOBAHHBIX YUAIIUXCS HAJl UX
HEYCIEBAIOIUMU OJHOKIIACCHUKAMY;

MHUOWUPOBATH U NMOAJACPIKUBATE UCCIICAOBATCIILCKYIO ACATCIIbHOCTh IIKOJIbHUKOB.



