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HNJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA KYPCA

B PE3VIBTATC U3YUCHHUA ITPOIrPAMMBI I10 MATCMATHUKC HA 0a30BOM YPOBHC YUYCHHUK OOJIZKCH.

3HATH/TIOHUMATH

— 3HAYCHHE MATEMATUYECKOM HAyKH JUIS PEIICHUS 33/1a4, BOSHUKAIOIINUX B TEOPUU U B ITPAKTHKE;

— 3HAYEHME MMPAKTUKHU U BOIIPOCOB, BOZHUKAIOIIMX B CAaMOM MaTeMaTHKe, 11l GOPMUPOBAHUS U PAa3BUTHs MaTEMaTHUECKON HAYyKH;

— YHHUBeEpCalbHBIA XapakTep 3aKOHOB JIOTMKM MAaT€MaTUYECKUX PAaCCYKACHHUM, UX MPUMEHHMOCTh BO BCeX 00JacTsIX 4eJIOBeUYeCKOU
NEATEIbHOCTH;

— BEPOSITHOCTHBIN XapaKTep pa3IMYHBIX MIPOLECCOB OKPYKAKOIIETO MUPA;

DJIEMEHTBI TEOPUH MHOYKECTB U MATEMAaTHUECKOU JIOTHKHU

Ymers:

— ONEPHUPOBATH MOHSATUSMH: KOHEYHOE MHOXKECTBO, OECKOHEUHOE MHOECTBO, YMCJIOBBIE MHOXKECTBA Ha KOOPJWHATHOW MPSMOU,
AJIEMEHT MHOXXECTBA, MTOJMHOXKECTBO, TIEpeceUeHUE U 00hEAMHEHUE MHOXKECTB, OTPE30K, MHTEPBAJ, MPOMEKYTOK C BBIKOJIOTONH TOYKOH,
rpaguyeckoe MpeaCTaBICHHUE MHOXKECTB HA KOOPIMHATHON MJIOCKOCTH;

— IPOBEPSATH MPUHAICKHOCTD 3JIEMEHTA MHOKECTBY, 3aJAHHOMY OIMCAHUEM;

— HaXOAWTh IepeceuyeHrne U 0ObeIUHEHHE IBYX, HECKOJBKUX MHOKECTB, MPEJCTABICHHBIX IpaHUuecKy Ha YMCIOBOW MpPSIMOM, Ha
KOOPJIMHATHOM IJIOCKOCTH;

— CTPOUTH Ha YKMCIIOBOM MPSAMOM MTOAMHOKECTBO YNCIOBOTO MHOXKECTBA, 3aJaHHOE NPOCTEHIITUMU YCIOBUIMU;

— OINEpUPOBATHh MOHATUSAMU: YTBEpKJIEHUE (BBICKa3bIBAaHUE), OTPULIAHWE YTBEPXKACHUSA, HCTHUHHBICE M JIOKHBIE YTBEPXKICHUS,
CJIEJICTBUE, YACTHBIN CIIy4ail 001Iero yTBEpKIACHHs, KOHTPIIPUMED;

— PAacIo3HaBaTh JIOXKHBIE YTBEPKACHUS, OIIMOKH B PACCYKJICHUSAX, B TOM YHCIIE C UCTOJIb30BAHUEM KOHTPIIPUMEPOB;

— TPOBOAMTH JI0KA3aTEIbHBIE PACCYKICHHUS 1711 000CHOBAHUS UCTUHHOCTU YTBEPKIACHHIA.

B noeceoneenoii sncusnu u npu uzyueHuu Opy2ux yueoHvlxX npeomemaos:

— HCHOJIb30BaTh YHUCJIOBbIE MHOXXECTBA Ha KOOPAMHATHOW MHPSIMOM M HAa KOOPAMHATHOW IUIOCKOCTH JUISI ONUCAHUS PEATbHBIX
MIPOLIECCOB U SIBJICHUI;

— MPOBOJUTH JIOTUYECKUE, [I0KA3aTEIbHBIE PACCYXKACHHUS B CUTYyalUsX MOBCEAHEBHOM MXU3HM, MPU PELICHUHM 3a0a4 U3 JIPYTUX
MIPEAMETOB.

Yucia U BeIpakKeHUS
YMeTh:




— ONEPUPOBATh TMOHATHSIMHU: HATypadbHOE M II€JI0€ YHCIO, JEIMMOCTh 4YHCEN, OOBIKHOBEHHAsl Ipo0b, JeCATHYHAs JpoOb,
pPalMOHAIIBHOE YUCII0, UPPALMOHAIIBHOE YHUCIIO0, MPUOIMKEHHOE 3HAUEHHUE YUCIa, YaCTh, 10JI1, OTHOLIEHHE, TPOLIEHT, MacluTao;

— ONEPHUPOBATH MOHATUSAMHM: JIOTapu(PM UKCIIa, TPUTOHOMETPUUECKAss OKPYKHOCThb, pajidaHHasl M TpaJyCHas Mepa yrjia, CHHYC,
KOCHUHYC, TAHT€HC U KOTAHTE€HC YTJIOB, UMEIOIIUX MPOU3BOJILHYIO BEIWYUHY, YUCIA € U D;

— BBITIOJIHATh apuU(PMETUUECKHE JEHCTBHUS C LEIbIMH W PAIMOHAIBHBIMUA YHCJIAMH, COYETash YCTHbIE M TMHUCbMEHHBIC MPUEMBI,
MIPUMEHSISI TPU HEOOXOIMMOCTH BBIYUCIUTEIBHBIE YCTPOICTBA;

— CpaBHMBATh pallMOHAJBHBIC YHCIIAa MEXAYy COOOM; CpaBHHUBATh C pallMOHATIBHBIMU YHCJIAMHU 3HAUYEHHS LETbIX CTETEeHEH dYucen,
KOpHEH HaTypaJIbHOM CTETIEHU U3 YUCEJ, JIOTapu(PMOB YHCEN B IPOCTHIX CIydasiX;

— BBITIOJIHATh HECJIOKHBIE TTPEOOpPa30BaHUSI YMCIOBBIX BBIPAKEHUM, COJEPIKAIMX CTETICHU YWCEN, KOPHU M3 YHuCes, JorapudMbl
YHUCeNl; HaXOJWTh 3HAUYCHHS KOpPHSA HATypallbHOW CTEMNEHHW, CTENEeHH C pallMOHAJIbHBIM I[IOKa3aTesneM, Jorapudma, HCHONb3Ys MpHU
HEOOXOIMMOCTH BBIYMCIUTEIIbHBIC YCTPOUCTBA;

— TIOJIb30BAThCS OIICHKOW M MPUKUKON MPHU MPAKTUUECKUX pacuéTax;

— n300pakaTh TOYKAMU Ha KOOPJMHATHOW TMPSMOU Iieble W pallMOHAJIbHBIC YKCIIA; IeJIble CTEMEeHM YMCell, KOPHU HaTypalbHOU
CTETEeHU U3 YHCEJI, TOTapru(MBbI YUCET B TIPOCTHIX CIIydasix;

— BBITIOJTHATH HECIIOXKHBIC MPE0Opa30BaHUs LETbIX U IPOOHO-PAIIMOHAIBHBIX OYKBEHHBIX BBIPAKCHHIA;

— BBIpaXkaTh B MPOCTEHIINX CIyYasiX U3 PAaBEHCTBA OJHY MEPEMEHHYIO Yepe3 IPyTue;

— BBIUUCIATH B MPOCTHIX CIy4asX 3HAYEHMs] YHMCIIOBBIX M OYKBEHHBIX BBIPKEHUU, OCYIECTBISISI HEOOXOIUMbIE MOACTAHOBKH U
npeoOpa3oBaHus;

— TPOBOAMTH MO U3BECTHBIM (hOpPMYJIaM U MpaBuiIaM NpeoOpa3zoBaHusi OYKBEHHBIX BbIPAXKEHHH, BKIIOYAIONINX CTENEHU, KOPHH,
Jorapu(Mbl U TPUTOHOMETPUUECKUE (POPMYJIbI;

— HAXOAWTh 3HAYCHMSI YUCIOBBIX U OYKBEHHBIX BBHIPAKEHUH, OCYIIECTBIISISI HEOOXOUMBIE MMOJACTAHOBKHU M MPe0Opa30BaHuUs;

— U300paxaTh CXEeMaTUYECKU yroJl, BETUYMHA KOTOPOTO BhIpaKeHa B Trpajycax WM paguaHax;

— OILICHMBaTh 3HAKM CHUHYCA, KOCHMHYCA, TAHT'€HCA, KOTAaHI'€HCAa KOHKPETHBIX YTJIOB; MCIOJIb30BATh MPU PEHICHUH 3a7au TaOIHYHbIC
3HAYEHUS! TPUTOHOMETPUUECKUX (PYHKIIMI YTIIOB;

— BBITMOJHATH TEPEBOJ] BEIIMYMHBI yria M3 paJMaHHON Mephl B I'paayCHYIO W 0OpaTHO.

B noeceoneenoit yscusznu u npu uzyueHuu Opy2ux y4eOHvlX npeomemos:

— BBITMOJHATH ACHCTBUS C YUMCIOBBIMU JAHHBIMU NIPU PEIICHUH 33/1a4 MPAKTHUECKOT0 XapaKTepa U 3ajay U3 pa3inuHbIX o0iacTeit
3HAHU, UCTIOJNIb3YS PU HEOOXOUMOCTH CIIPABOYHBIE MAaTepUaibl U BEIYUCIUTEIbHBIE YCTPONUCTBA,

— COOTHOCHTbH peaibHbIe BETUUYHUHBI, XapaKTEPUCTUKH OOBEKTOB OKPYKAIOIIETO MUPA C X KOHKPETHBIMH YUCJIOBHIMU 3HAYCHUSIMU;

— HCIOJb30BAaTh METO/bl OKPYTJICHUS U MPUKUIKU [IPU PEIICHUHU MPAKTUYECKUX 3a/1a4 TOBCEIHEBHOM )KU3HU;

— OILICHUBATh, CPABHUBATH U MCIOJb30BaTh MIPU PEUICHNUU MPAKTUUECKUX 3a]]a4 YHCIOBbIE 3HAUYCHUS PEAIbHBIX BEJTUYMH,
KOHKPETHBIE YHCIIOBBIE

XapaKTePUCTUKU 0OBEKTOB OKPYIKAIOIIEr0 MUPA.



YpaBHEHHS U HEPABEHCTBA

YMersb:

— pemiaTh JUHEHHbIC YPAaBHEHUS U HEPABEHCTBA, KBAJIpaTHBIC YPABHEHUS;

— pelaTk Jorapu(pMUUecKre U MOKa3aTelbHbIe YPABHEHUS

— IPUBOJUTH HECKOJIBKO MPUMEPOB KOPHEN TPUTOHOMETPUYECKOTO YpPaBHEHUS BUJIA Sin X =a, cos X =a, tg X =a, ctgXx =a, rae a —
TaOJIMYHOE 3HAUYEHUE COOTBETCTBYIOLIEH TPUTOHOMETPUUECKON (DYHKLINU;

— pelaTh HECJIOXHbIE palMOHANIbHbIE, MOKa3aTellbHbIE, JorapudmMuyeckue, TPUTOHOMETPUYECKUE YPAaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI, IPOCTEHIIINE UpPAIIMOHATIbHBIE YPABHEHUS U HEPABEHCTBA;

— HUCIOJIb30BAaTh METO/bl PELIECHUS YPAaBHEHUI: MPUBEJIEHUE K BUIY «IIPOU3BEJCHHUE PaBHO HYJIO» WM «YAaCTHOE PABHO HYIIOM,
3aMEHa MEePEMEHHBIX;

— HCIOJIb30BAaTh METOJ MHTEPBAJIOB JUIsl pELICHHS] HEPABEHCTB;

— HCIOJIB30BATh rpapUuecKuii MeTo ] 11 NPUOIMKEHHOTO pELIEHUs] yPaBHEHUI U HEPABEHCTB;

— U300paxaTh HA TPUTOHOMETPUUYECKON OKPYKHOCTH MHOKECTBO PEIlIEHUI TPUTOHOMETPUUECKUX YPaBHEHHUI U HEPaBEHCTB.

B noeceoneenoii scuznu u npu uzyuenuu Opy2ux yueoOHvlxX npeomemos:

— COCTaBIIATh U pellaTh ypaBHEHUS, CUCTEMbl YPAaBHEHUI U HEPABEHCTBA MPU PEIICHUH HECIOKHBIX MPAKTUYECKUX 3a]a4 U 3a7a4 U3
JPYTUX YYEOHBIX MTPEAMETOB;

— HCIIOJb30BAaTh YPAaBHEHUS M HEPABEHCTBA Ul IOCTPOEHUS M MCCIIEIOBAHMS MPOCTEUIIMX MATEMaTUYECKUX MOJENEN peajbHbIX
CUTyalui WU NPUKIaJHbIX 3a]a4;

— yMETb HMHTEPIPETUPOBATh IMOJYUYEHHBII NPU PELICHUHM YPAaBHEHMS, HEPABEHCTBA WJIM CUCTEMBl pE3yJbTaT, OLEHUBATH €r0
IpaBJ0NoI00Me B KOHTEKCTE 3a/IaHHON peaibHOW CUTYyaIlMH WM IPUKIIaTHON 3a/1a4u.

DOyHKINHU
YMeTh:

— OIEPHUPOBATH MOHATHSIMH: 3aBUCIMOCTh BEIMUYHMH, QYHKIINS, apTyMEHT U 3Ha4eHUEe (PyHKIIMHU, 00JIACTh ONPEICICHUS U MHOKECTBO
3HaYeHUU (PyHKINH, TpaduK 3aBUCUMOCTH, Tpaduk GyHKIMH, HYJIN QYHKIINU, TIPOMEKYTKH 3HAKOTIOCTOSIHCTBA, BO3pacTaHUE U yObIBAHUE
(GYHKIIMM Ha 4YHCIOBOM IPOMEXKYTKE, HauOOJbIlIee W HAMMEHBIICC 3HAYCHHS (YHKIIMA HA YUCIOBOM IPOMEXKYTKE, MEpUOaUYecKast
byHKIMs, niepuoa, 4€THas W HedETHas QyHKIUH,

— OINEpHUPOBATh TIOHATUSMHU: TIpsiMas W OOpaTHas NPOMOPIMOHAIBHOCTh, JIMHCHHAS, KBaJpaTHyHas, JorapudpmMuveckas u
nokaszaTesibHasi QYHKIIMH, TPUTOHOMETPHUCCKUE (QYHKIIHH;

— pacno3HaBath rpadukd (GYHKIUNA TpSMOW U OOpaTHOM MPOMOPIMOHAIBLHOCTH, JHHEWHOW, KBaApaTUYHOW, Jorapu(Muueckow,
MOKA3aTeIbHOW U TPUTOHOMETPUYECKUX (PYHKIIMI  COOTHOCUTH UX ¢ (hOpMyJIamMH, KOTOPHIMU OHHU 3aJIaHblI,

— HaXOAWTh MO rpaduky NpubINKEHHO 3HAUCHUS (PYHKIIMH B 33JJaHHBIX TOYKAX;

— OmpeAensTh 1o rpaduky cBoicTBa GyHKINHU (HYIIH, MPOMEXKYTKHA 3HAKOTIOCTOSIHCTBA, MPOMEXYTKH MOHOTOHHOCTH, HAaMOOJIbIIINE U
HAWMEHBIITUE 3HAYCHHUSI U T. IL.);



— CTPOUTH 3CKU3 rpaduka QPyHKIMH, yAOBIETBOPAIOIIEH TPUBEAEHHOMY HA0Opy yCIOBUN (IPOMEXKYTKH BO3pAacTaHUs U yObIBaHMS,
3HaueHue (QyHKIUU B 3aJaHHOM TOYKE, TOUYKH SKCTPEMYMOB, aCUMITOTHI, HyJIH (DYHKIMH U T. [.);

— OIpeAeATh 3HaueHue (PyHKUNHU [0 3HAYEHUIO apryMEHTa NpU PA3IMYHBIX CIIOc00ax 3aJaHusl QyHKLINU;

— CTPOUTH I'paMKN U3yUYEHHBIX (QYHKLINA;

— pelaTh ypaBHEHMs, IPOCTEUIINE CUCTEMbI YPAaBHEHUMN, UCTIOJIB3YS CBOMCTBA (DYHKUUN U X TpadUKH.

B noeceoneenoii scuznu u npu uzyueHuu Opy2ux yueoHvlxX npeomemaos:

— OMpeAenaTh Mo rpaukaM M HCHOJIb30BaTh Ui PEIICHUS MPHUKIAJHBIX 33Jad CBOMCTBA pealibHBIX IMPOLIECCOB U 3aBUCUMOCTEH
(HanOoubllIe M HAUMEHBIINE 3HAYEHUS, IPOMEKYTKH BO3PACTAHUS U YOBIBaHUS, MPOMEXKYTKHA 3HAKOIIOCTOSHCTBA, ACUMIITOTHI, IE€PUOJ
U T.IL.), MHTEPIPETUPOBATh CBOWCTBA B KOHTEKCTE KOHKPETHOM MPAaKTUYECKON CUTYallUu;

— OMpeAeNsTh 1o rpadukaM NpocTerine XapakKTepUCTUKN NEPUOJUUECKHUX MTPOLIECCOB B OMOJIOTUH, SKOHOMUKE, MY3bIKE,
pPaaMoCBS3H U T. II.

(ammuTy @, NEPUO U T. I0.).

DJeMEHTHI MAaTEMAaTHUECKOI0 aHAINn3a

YMeETh:

— ONEPHUPOBATH MOHATUSIMU: MPOU3BOIHAS (YHKIIMM B TOUKE, KacaTeabHas K rpaduky GyHKIIUH, MPOU3BOIHAS (PYHKIINH;

— ONpeNeNsATh 3HAYCHUE MTPOU3BOTHON (YHKIIMH B TOUKE MO0 H300paKEHUIO KacaTeIbHON K rpaduKy, MPOBEIEHHON B 3TOM TOUKE;

— BBIYUCIIATH MPOU3BOJIHYIO OJHOUYJICHA, MHOTOYJICHA, KBaJAPATHOTO KOPHS, MPOU3BOIHYIO CYMMBI (DyHKITHIA;

— BBIYUCIIATH MPOU3BOJIHBIC JIEMEHTAPHBIX (PYHKIIMA M X KOMOMHAIIMH, UCIIOJIB3Ys CIIPAaBOYHBIC MaTepHAJIbI;

— pemaTh HECJIOXKHBIC 33a/1la4i Ha TMPUMEHEHUE CBSI3U MEXIy MPOMEKYyTKaMH MOHOTOHHOCTH M TOYKAMHU JKCTpemMyMma (DYHKIHH, C
OJIHOM CTOPOHBI, M TPOMEKYTKAMH 3HAKOTIOCTOSIHCTBA U HYJISIMH TIPOU3BOAHOM 3TON (DYHKIIUM — C JIPYTOM;

— WccneaoBaTh (PYHKIIMM HAa MOHOTOHHOCTH, HAaxXOJWUTh HAWOOJBIINE W HAWMEHbININE 3HAYeHHUS (YHKIUN, CTPOUTH TpapuKH
MHOTOWICHOB U

MIPOCTHIX PAIIMOHATBHBIX (YHKIIMH C UCIIOJIb30BAHUEM amrapara MaTeMaTHYeCKOro aHaJIu3a.

B noeceoneenoit yscusznu u npu uzyueHuu Opy2ux y4eoHvlxX npeomemaos:

— TOJNIB3YACh TpadMKaMH, CPaBHHBATh CKOPOCTH BO3pAacTaHUs (POCTa, TOBBIIICHUS, YBEIUYEHUS U T. 1.) WX CKOPOCTH yObIBaHUS
(mamenus, CHUKCHMsSI, YMEHBIIICHHS U T. 11.) BEJIMYUH B PEANbHBIX MPOIIECcCax;

— COOTHOCHUTHh TpaduKHU peaNbHBIX MPOIECCOB M 3aBUCUMOCTEH C HMX OMHCAHHMSIMH, BKJIIOYAIOIIMMH XapaKTEPUCTHKU CKOPOCTHU
u3MeHeHUs (OBICTPBIN POCT, TUIABHOE MOHMKEHUE U T. I1.);

— WCHOJIB30BaTh TPadUKH PeaTbHBIX MPOIECCOB ISl PEIICHUS HECIIOKHBIX MPUKIIATHBIX 33/1a4, B TOM YHUCIIE ONPEAeIsis Mo rpaduKy
CKOPOCTh XOJia MpoIiecca;

— pemaTh MPUKIATHBIC 337a4d U3 OUONOTHH, (DU3UKU, XUMUHU, SKOHOMUKA U JIPYTHUX TPEIMETOB, CBSI3aHHBIC C HCCIEIOBAHHEM
XapaKTePUCTUK PEATbHBIX IPOIECCOB, HAXOXKJICHWEM HAWMOOJBIINX W  HAUMEHBIIMX 3HAYEHUU, CKOPOCTH M YCKOpPEHHS W T. L.,
WHTEPIIPETUPOBATH MOIYUYEHHBIE PE3yJIbTATHI.



CraTHCTHKA U TEOPHS BEPOSITHOCTEH, JIOTHKA 1 KOMOMHATOPHUKA

VYMETh:

— ONEpPUPOBATH OCHOBHBIMHM OINHCATEIbHBIMU XapaKTEPUCTHUKAMU YHCIOBOTO Habopa: cpeaHee apudMeTHuecKkoe, MeauaHa,
HauOoJIpIlIee U HAaNMEHbIIIee 3HAUYCHUS;

— ONEPHUPOBATH MOHATHIMHU: YaCTOTa U BEPOSITHOCTH COOBITUSI, CIIyYalHBIA BBIOODP, OMBITHI ¢ PABHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU
COOBITUSIMU,

— BBIYUCIISTH BEPOSTHOCTU COOBITUN HAa OCHOBE TO/ICUETA YUCIIA HCXOIOB;

— HMMETh MPEJCTABJICHUE: O JUCKPETHBIX U HENMPEPBIBHBIX CIYYaWHBIX BEJIMUYUHAX U PACHPEIICTCHUIX, O HE3aBUCUMOCTH CIyYaHBIX
BEJIMYMH; O MATEMATHYECKOM OKHUJIAHWUU U JHUCIEPCUU CIIyYaWHBIX BEJIMYMH; O HOPMAJIBHOM PACHPENCICHUU U MPUMEPAX HOPMAIBHO
pacnpenenéHHbIX CTyYalHbIX BEJIMYHH;

— TIOHUMATh CYTh 3aKOHA OOJIBIIIUX YHCENT U BRIOOPOYHOTO METO/a U3MEPEHHUS BEPOATHOCTEHH;

— WMETh MPEJICTABJICHUE 00 YCIOBHOW BEPOSTHOCTH U O MOJTHON BEPOSITHOCTH, MPUMEHSITh UX B PEIICHUH 33724,

— HMMETh MPEJICTABICHUE O BAXKHBIX YACTHBIX BUJIAX PACIPEICICHUN U TPUMEHSTh UX B PEIICHUU 3a/1a4;

— HMMETh MPEICTABICHUE O KOPPEIALUU CIyYalHbIX BEJIUUMH, O JIMHEHHON perpeccumu.

B noeceoneenoii scuznu u npu uzyueHuu opy2ux npeomemos:

— OIICHWBATh, CPABHMBATh W BBIYUCIIATH B MPOCTHIX CIydyasxX BEPOSTHOCTH COOBITUM B PEAIbHOW KU3HM;UUTATh, COMOCTABJIATH,
CpaBHUBATh, MHTEPIPETUPOBATH B IPOCTHIX CIIydasiX peajbHbIe JaHHBIC, MPEJCTaBICHHbBIE B BUJIe TaOIHI], AUarpaMM, IpauKoB;

— BBIOMPATh MOAXO/SIINE METOIBI IPEICTABICHUS U 00paOOTKU JaHHBIX;

— yMETh pellaTh HECJOXXKHbIE 3a7a4d Ha TMPUMEHEHHE 3aKOHA OOJBIIMX YHCENT B COIMOJOTHH, CTPaXOBAaHWUH, 3PAaBOOXPaHCHHH,
obecrieueHnn 0€30MACHOCTH HACEICHUS B UPE3BBIYAHBIX CUTYAIIHSX.

TekcToBbIe 3a/1a4n

YMeTs:

— pelaTh HECIOXKHbIE TEKCTOBBIE 3a1a4l Pa3HBIX THIIOB, PEIIATh 33/Ia4K PA3HBIX TUIIOB, B TOM YHUCJIE 3a/1a4H MOBBIIIICHHON
TPYIIHOCTH;

— BBIOMpATh ONTUMANILHBIN METOJ pEIICHHS 3a7aud, pacCMaTpUBasl pa3InyHbIE METO/IBI,

— aHAJIM3UPOBATH YCIOBUE 3aJ]a4M, CTPOUTH ISl €€ PEeIIeHUsS MaTeMaTUYECKyI0 MOJIENb, IIPOBOIUTH JOKA3aTEIbHBIE PACCYKICHNUS,

— TOHMMATh W UCHOJB30BATh Ui PEIICHUS 3aJa4yu WH(OpMAIHIO, MPEJCTaB- JICHHYIO B BUJEC TEKCTOBOW M CHMBOJIBHOW 3allHCH,
cXeM, TabJIuIl, Juarpamm, rpaukoB, PUCYHKOB;

— JEWCTBOBATH M0 AITOPUTMY, COJCPIKAIIEMYCsl B YCIOBUU 33]1a4H;

— WCTOJIB30BATh JIOTUYECKUE PACCYKICHUS MIPU PEUICHUU 3a/1a4H;

— paboTarh ¢ U3OBITOYHBIMU YCIOBUSIMH, BHIOMpAst U3 BCel MHGOPMAIIUU JaHHBIE, HEOOXOAUMBIE JJIsl PEIICHUS 3a/1a4H;




— OCYUIECTBJISITh HECIIOKHBIN epedop BO3MOKHBIX PEIIEHHI, BBIOMpAsk U3 HUX ONTUMAJIBHOE 110 KPUTEPUAM, C(POPMYITUPOBAHHBIM B
yCIIOBUY;

— AHAJIM3UPOBATH U UHTEPIPETUPOBATH MOJYUEHHBIE PEUICHUS B KOHTEKCTE yCIOBUS 3aJja4ui, BEIOUpATh pelIeHus, He
IIPOTHUBOpEYAIUE KOHTEKCTY;

— pemath 3a7add Ha Pacd€T CTOMMOCTHU IOKYIOK, YCIyr, MO€3J0K U T.IL;

— peluaTh HECIOXHbBIE 33]Ja4M, CBSI3aHHBIE C JOJIEBBIM YYaCTHEM BO BJIAJICHUN (GUPMOH, IPEIIPUITHEM, HEJABUKUMOCTHIO;

— pelaTth 33Ja4d Ha MPOCTbIE MPOIEHTHI (CUCTEMbI CKHUJOK, KOMHUCCHUU) U HAa BBIYUCICHHUE CIOXKHBIX MPOLEHTOB B PA3IMYHBIX
CXeMax BKJIQJIOB, KPEIUTOB U UIIOTEK;

— pelaTh MpakTUYECKUe 3a/adyM, TPeOYIoIue UCIOJIb30BaHUS OTPULIATEIbHBIX YHUCE: HA ONpEeNIEHNe TeMIIepaTyphl, MOJOKEHHS
Ha BPEMEHHOW OCH (J10 Halllel 3pbl U MOCIE), TTyOUHBI/BBICOTHI, HA ABUKEHHUE JIEHEKHBIX CPEJCTB (MPUX0A/pacxo) U T. IL;

— HUCIOJIb30BaTh MOHATHE MaciiTada JJii HAXOXKACHUS PACCTOSIHUM M JUIMH Ha KapTax, MJIaHaX MECTHOCTH, IUIaHAaX TMOMEIEHUH,
BBIKpOMKax, pH paboTe Ha KOMIbIOTEpE U T. II;

— pemiats 3a1a4u, Tpedyrouye nepedopa BapuaHTOB, IPOBEPKH YCIOBUM, BEIOOPA ONTHUMAIBHOIO PE3YIbTATa;

— aHAJIM3UPOBATh M HWHTEPHPETUPOBATHh DPE3yJbTaThl B KOHTEKCTE YCJIOBUS 3aJaud, BBIOMPATh pEIICHUs, HE MPOTHBOpEUallne
KOHTEKCTY;

— TEPEeBOJUTH MPHU PelIeHUH 3a7aur UHPOPMALIUIO U3 OAHON (OPMBI B JIPYTYIO, UCIIOJIB3YsI P HEOOXOAUMOCTH CXEMbI, TaOJIUILIbI,
rpauky, AUarpaMmBbl.

Hctopust 1 METOJbI MATEMATHKH

YMeTh:

— OIKUCHIBATh OTJICJIbHBIC BBIAAIOIIMECS PE3YJIbTAThI, MOJYYEHHBIEC B XOJIC PA3BUTHS MATEMATHUKHU KaK HAYKH;

— 3HATh MPUMEPHI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B CBSA3U C OTEUECTBEHHOW M BCEMUPHON UCTOPUECH; TIPECTABIATH BKJIa]
BBIJIAIOIIUXCS MATEMATHKOB B pa3BUTHE MAaTEMATHKU U MHBIX HAYYHBIX 00IacTei;

— IMOHMMAaTh POJIb MaTEMATUKU B pa3BuTuu Poccuu;

— MPUMEHATH U3BECTHBIC METObI NMPU PEUICHUU CTAHJIAPTHBIX U HECTAHAAPTHBIX MAaTEMATHYECKUX 3aJ1ay; UCIOJb30BATh OCHOBHbBIC
METO/IbI JJOKA3aTeIbCTBA, MPOBOJUTH JOKA3aTEILCTBO U BHITIOJIHATH OMPOBEPIKEHHUE;

— 3aMeuyaThb W XapaKTepu30BaTh MATEMaTHYECKHE 3aKOHOMEPHOCTH B OKpYyXKarolled [eUCTBUTEILHOCTH M Ha HUX OCHOBE
XapaKTepU30BaTh KPacoOTy M COBEPIICHCTBO OKPY’KAIOIIETO MUPA, a TAKKE NMPOU3BEICHUIN NCKYCCTBA;

— MPUMEHATH MPOCTEHUIITNE TPOTPAMMHBIE CPEJICTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEHICHUM MaTEMaTHYECKHUX
3ajad.

IF'EOMETPUSA
yMeTh



pacro3HaBaTh Ha 4YepTekaX U MOJCNSIX MPOCTPAHCTBEHHBIE (DOPMBI, COOTHOCUTH TPEXMEpPHBIE OOBEKTHI C WX OIHCAHUSMU,
U300paKeHUSIMU;

ONUCHIBATH B3aUMHOE PACIIOJI0KEHUE MPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

aHAJTU3UPOBATH B MPOCTEUIIINUX CITy4asix B3aUMHOE PACTION0KEeHHE OOBEKTOB B MIPOCTPAHCTRE;

n300pakaTh OCHOBHBIE MHOTOTPAHHHUKHU U KPYTJIBIE TEJa; BBITOJIHATH YEPTEKU MO YCIOBUSIM 3a7a4;

permaTth TUIAHUMETPUYECKUE M TPOCTEUINHNE CTEPEOMETPUYECKHE 3aJadd Ha HaXOXKICHHUE TE€OMETPUYECKUX BEIWYHMH (IUIHH,
iomaaei, oobEMoB);

WCIIOJIb30BaTh MIPH PEUICHUU CTEPEOMETPUUECKUX 3314 TNIAHUMETPUUECKUE (HDAKThI U METO/IBI;

MPOBOJIUTH JOKA3ATEIbHbBIEC PACCYKICHHUS B XOJ€E PEIICHUS 3a]1ay;

Hcnoab30BaTh NpUOOpPEeTEHHDbIC 3HAHUA U YMEHUS B MPAKTHYECKOM 1eATeIbHOCTH U B MOBCEAHEBHOM KU3HM 15
uccneoBanus (MOACIUPOBAHMS) HECIOXKHBIX MPAKTUYSCKUX CUTyaIlMi Ha OCHOBE U3YUYEHHBIX (POPMYJ U CBOMCTB PUTYD;
BBIYUCIICHUSI 00BEMOB M IUIONIAJACH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEN MPHU PEIICHWU MPAKTHYECKUX 3a7ay, WCIOJb3Ys MpU
HEOOXOAMMOCTH CITPAaBOYHHUKHU.



Coaep:xxanne Tem y4eOHOro kypca «MaremaTuka»

AJITEBPA

Kopuu n crenenu. Kopens crenenn N>1 u ero cpoiictBa. CTENEHb ¢ pallMOHAIBHBIM IOKa3areseM U €€ cBoiicTBa. CBOWCTBA CTENEHU C
EUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapugm. Jlorapudpm uncna. Jlorapudm npousBeaeHust, 4aCTHOTO, CTENEHU. JleCATUYHBINA U HATypaIbHbIA JOrapuPMbl, YHCIIO €.
OcHoBbl TpuroHomerpun. CuHyc, KOCUHYC, TAHT€HC, KOTAHT'€HC POU3BOJILHOrO yria. Panuannas mepa yria. CuHyc, KOCUHYC, TAHT'€HC
U KoTaHreHc yucia. OCHOBHBIE TPUTOHOMETpUUeckue ToxaectBa. @opmyssl npusBeaeHus. CUHYC, KOCUHYC, TAHT€HC CYMMBI U Pa3HOCTH
nByx yrioB. CuHyc W KocMHyC JBoMHOro yria. IIpeoOpasoBaHue mNpocTEHIINX TPUTOHOMETPUUECKHX BhIpakeHui. Ilpocteiimine
TPUTOHOMETPUUECKUE YpaBHEHUs. Pelenue 3Tux ypaBHEHUH.

DyHKUNHA

Oyukimn. O61acTh onpeaeneHus 1 MHOXKECTBO 3HaueHui. ['paduk pynkuuu. [Tocrpoenne rpapukoB GyHKIUHN, 3aJaHHBIX PA3TUYHBIMU
cnocobamu. CBoiicTBa GyHKIUNA: MOHOTOHHOCTh, YETHOCTh HEUETHOCTD, MEPUOJIMYHOCTh, OTPAHUYEHHOCTh. [IpOMeXyTKH BO3pacTaHus U
yObIBaHMs, HauOoJblllee M HAUMEHbIIEEe 3HAUEHUs, TOUYKM SKcTpeMmyMma. llpumepbl (yHKIMOHANbHBIX 3aBUCHUMOCTEHl B peasIbHBIX
npoiieccax u sBiaeHusx. Ooparnas ¢pynkuus. ['paduk oOpaTHOM GyHKIIUH.

CrenenHas (QyHKIUS C HaTypaJIbHBIM [T0Ka3aTeseM, €€ CBOMCTBA U Ipaduk.

Tpuronomerpuueckue GpyHKINHU, X CBOMCTBA U Ipa(UKH; NEPUOIUYHOCTb, OCHOBHON NEPUOL.

[Toka3zaTenbHas GyHKIMS (IKCIIOHEHTA), €€ CBOMCTBA U Ipaduk.

Jlorapudmudaeckas GyHkIus, €€ CBOMCTBA U TpaduK.

[IpeobpazoBanust rpaduKoB: NapauieabHbINA NEPEHOC, CAMMETPHS OTHOCUTENBHO OCeH KOOPIUHAT.

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

JlliHa OKPY>KHOCTH U TUIOLIAAM KpyTa Kak MpeJelbl mocieaoBaTeabHocTe. beckoneuHo yObIBaoIas reoMeTpuieckasl mporpeccus u eé
cymma.

[TonsiTue o mpow3BOAHON (QYHKIMH, (PU3UYECKUII U TEOMETPUUECKH CMBICIBI MPOU3BOAHON. YpaBHEHHE KacaTelbHOW K Tpaduky
¢bynkiuu. [Ipon3BogHbIE CYMMBI, Pa3HOCTH, POU3BECHUS U YacTHOTO. [IpOM3BOAHBIE OCHOBHBIX dJeMEHTapHbIX QyHKIUH. [IpumeHeHue
MPOU3BOIHOM K MCCIIEIOBAaHUIO (YHKIIUN U TTIOCTPOCHUIO TPadUKOB.

[Ipumepsl UCHONB30BaHWS NPOU3BOJHOM JUISI HAXOXKIACHUS HAWIYUIIEr0 pEIIeHUS B INPUKIAJAHBIX, B TOM YHCJIE COLHAIBHO-
HSKOHOMHYECKHX, 3a7a4ax. [[puMepsl mpuMeHeHus1 HHTErpaia B pU3MKe U reoMeTpun. Bropas nmpousBoHas U € GU3NIECKUN CMBICT.



YpaBHeHUs] M HEPABEHCTBA

Pemenue panroHanbHbIX, MOKAa3aTeNbHbIX, JOrapu(pMUUECKUX YPAaBHEHUN U HEPABEHCTB. PereHne nppaioHaabHbIX YPaBHEHUH.
OcHOBHBIE MNPUEMBI pEIICHUS CHCTEM YpPAaBHEHMI: TIOJICTAHOBKA, anreOpanyeckoe CII0)KEHHE, BBEJICHHUE HOBBIX I€PEMEHHBI
PaBHOCMIIBHOCTBH ypaBHEHHI, CUCTEM M HEPABEHCTB. PellleHne MpOCTENIINX CUCTEM YPaBHEHUN C JIBYMs IEPEMEHHBIMH. Pemenune cucrem
HEPABEHCTB C OJTHOM ITEPEMEHHOM.

Hcnonp3oBanue cBOMCTB M rpapukoB (PyHKUMH MpU pPELIEHWH YpaBHEHWW M HepaBeHCTB. Meton uHTepBasioB. M300paxenue Ha
KOOPJMHATHOW INTOCKOCTHA MHOXECTBO PEIICHUIN YPABHEHNUI U HEPABEHCTB C IBYMS IEPEMEHHBIMU U UX CUCTEM.

[IpyumeHeHre MaTeMaTUYeCKUX METOAOB JUIsl pEIIeHHs] COAEpKaTeNbHbIX 3aJad W3 pa3iMuHbIX oO0JacTel HayKd M TPAKTHUKH.
NHTtepriperanus pe3yapTara, y4€T peaJbHbIX OTPaHUYCHUMN.

JIeMeHTbl KOMOMHATOPHUKH, CTATUCTHKH U TEOPUH BEPOSITHOCTEH.

TabnuuHoe W rpaduueckoe mnpejacraBlieHne NaHHBIX. [loouepenHblii U OTHOBPEMEHHBIH BBIOOP HECKOIBKUX 3JIEMEHTOB W3 KOHEUHOTO
MHOKecTBa. POpMyIibl YUCIIa TIEPECTaHOBOK, coueTaHui. Pazmemiennii. Pemenne komOuHatopHsix 3anad. @opmyna 6unoma HeroToHa.
CpoiicTBa OMHOMUHANBHBIX KO3QpuMeHToB. Tpeyronpuuk [lackans.

DJjeMeHTapHble U CIIOXKHbIE cOObITHA. PaccMoTpeHue cilyyaeB U BEPOSTHOCTH CYMMBbl HECOBMECTHBIX COOBITUH, BEPOSITHOCTh
IPOTHUBOIIOJIOKHOTO COObITHA. Perienne npakTnyeckux 3aay ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.

IF'EOMETPUA

IIpsiMble H MJI0CKOCTH B MpocTpaHcTBe. OCHOBHBIE MOHATHUS CTEPEOMETPHUHU.

[lepecexkaromuecs, napajjieibHbIE U CKPEIIUBAIOLIUECS MPSIMbIE. YTOJI MEXKIY MPSIMbIMU B IPOCTpaHCTBE. [lepneHauKyIIpHOCTD IPSIMBIX.
[lapannenbHOCT, W TMEPHEHAMKYISPHOCTh TpsiMOM U TiockocTH. I[lpusnaku u cBoiicTtBa. Teopema o TpEX NepreHIUKYISIpaX.
[lepnieHauKymsIp U HaKJIIOHHAS. YTOJI MEXAY PSIMOM U MIIOCKOCTHIO.

[TapannenbHOCTH TI0CKOCTEH. [leprieH MKy ISIpHOCTh TUIOCKOCTEH, MPU3HAKKN U CBOWCTBA.

Paccrositnue ot Touku 110 miockocTu. PacctosiHre OT mpsiMOi 10 MI0cKOCTU. PaccTosiHre MeXAy napajiieIbHBIMU TUIOCKOCTSIMHU.
[TapannenbHoe nmpoekTupoBanue. M3o0paxkenne npocTpaHCTBEHHBIX (QUTYP.

Mmuororpannuku. Bepmunsl, pédpa, rpaHi MHOTOTpaHHUKA.
[Tpu3ma, e€ ocHoBaHUs1, OOKOBBIE pE€Opa, BrICOTA, OOKOBas moBepxHOCTh. [Ipsimas mpusma. [IpaBunbsHas npusma. [lapamienenunen. Ky6.
[Mupamuna, e€ ocHoBaHUs, OOKOBBIE PEOPaA, BBICOTA, OOKOBAsi MOBEPXHOCTh. TpeyroiapHas nupamusa. [IpaBuiibHas mupamua.



Cummetpus B KyOe, B mapamienenuneae. Ceuenus Kyda, Ipu3Mbl U MUPAMUIBL.
[IpencraBieHue o MpaBUIBHBIX MHOTOTPaHHUKAX(TETpas’ap, KyO, OKTa’rap, H0AEKadAp U UKOCAdIP).

Tena u noBepxHocTu Bpamenus. [luinaap u konyc. OcHoBaHue, BeicoTa. bokoBas moBepxHOCTh, 00pa3yroliiias, pa3BEpTKa.
ap u chepa, ux ceueHus.

O0béMBbI Tel M IUIOIIAAM MX MoBepxHocTeill. Dopmynsl 00bEMa KyOa, MPSMOYTOJIBHOTO MapasuieNieluIea, MPU3MbL, IHJIUHIPA.
®opmyibl 00bEMa nupamMuabl U KoHyca. DopMyJibl MIIOIMIAM MOBEPXHOCTEN UMIMHApPA U KoHyca. PopMyiibl 00bEMa mapa U IO

cdepsl.

Koopaunarsl n BekTopbl. [lekapToBbl KOOpJAUHATHI B MpocTpaHcTBe. Dopmysia paccTOSHUS MEXTy IBYMs TOUKaMH. Y paBHEHUE C(ephl.
Bekrtopsbl. Moaynb Bektopa. PaBeHCTBO BeKTOpOB. Cli0KEHNE BEKTOPOB U YMHOKEHHE BEKTOPOB HA YUCJIO. YTOJ MEXKIY BEKTOPaMHU.
Koopaunatsl BekTopa. CkansspHOe npousBefeHue BeKTopoB. KosnmmHeapHbie BekTopa. PasnoxkeHue BeKTopa MO JIBYM HEKOJUIMHEApPHBIM
BekTopaMm. KommnanapHasie BeKTOpsl. Pa3noxkeHne no TpéM HEKOMIUIAHAPHBIM BEKTOPAM.



Coaep:xxanne Tem y4eOHOro kypca «MaremaTuka»
10 kaacc

AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIM3A

1. JIEUCTBUTEJIBHBIE YHWCJA. lensie wu panMoHanabHble uucna. JledicTBUTenbHBIE uncia. beckoHeuHO yObIBaromias
reoMeTpuueckas mnporpeccus. ApudMeTHUUeCKUd KOpeHb HaTypalbHOW cTeneHu. CTeneHb C palUuOHAIBHBIM U JEHCTBUTEIHHBIM
nokazarensiMu. OCHOBHas Ledb — 000OIIUTh U CUCTEMATU3UPOBATh 3HAHMSI O JEHCTBUTENBHBIX YKCIaX; CPOPMUPOBATH MOHATUE CTEIEHU C
JCHCTBUTENIBHBIM TOKa3aTeJeM; HAayYUTh MPUMEHSATH OMNpeeicHus apu(METHUYECKOrO KOpPHS M CTENEHM, a TaKKe MX CBOMCTBA NpH
BBITIOJTHEHU U BBIYUCIICHUHN U TPeoOpPa30BAHUM BBIPAKECHUM.

2. CTEIIEHHAS ®©VYHKHUA. Crenennas ¢yHnkuusa, e€ cBoicTtBa M rpaduk. BzaumHo oOpatnble ¢yHkumuu. PaBHOCHIIbHBIE
ypaBHeHUs W HepaBeHcTBa. MppanumonanbHble ypaBHeHusa. HWppauumonanbHble HepaBeHCTBAa. OcCHOBHas 1enb —  000OIIUTH U
CHUCTEMAaTH3UPOBATh M3BECTHBIE M3 Kypca aireOpbl OCHOBHOM IIKOJbI CBOWCTBA (PYHKIIMNA; W3YYUTh CBOWCTBA CTEMEHHBIX (DYHKIUH C
HaTypaJIbHBIM W IEJbIM TOKa3aTeIs MU W HAYYUTh MPUMEHATh UX TNPH PEIICHUU ypaBHEHUN M HEPaBEHCTB; C(HOPMUPOBATH MOHSITHE
PaBHOCUJILHOCTU YPaBHEHHM, HEPABEHCTB, CUCTEM ypaBHEHUN U HEPABEHCTB.

3. I[TOKA3ATEJIbBHAS ®YHKIUA. TlokazarenpHas ¢yHKus, e€ cBoiicTBa u rpaduk. [lokazarensubie ypaBHeHus. [lokazaTensHbie
HepaBeHCTBA. CUCTEMBI NOKa3aTeNbHBIX ypaBHEHUM M HepaBeHCTB. OCHOBHasl LieJlb — H3YYUTh CBOMCTBAa IMOKa3aTeNbHON (QYHKIUH;
HAy4HTh PEILIaTh I0KA3aTEIbHbIE YPABHEHUS U HEPABEHCTBA, IPOCTEHUIINE CUCTEMbI ITOKA3aTEIIbHBIX YPaBHEHU.

4, JIOTAPUOMUNYECKAA OYHKIUA. Jlorapudmer. CsoiictBa morapudmoB. JlecsTuuHble W HaTypajdbHbIE JOTapU(MBL.
Jlorapudmuueckast QyHkuus, e€ cBoiictBa u rpaduk. Jlorapupmuueckue ypaBHeHus. Jlorapupmudeckue HepaBeHcTBa. OCHOBHAS 1ENb —
chopMUpOBaTh MOHATHE Jorapu(ma 4Yucia; HAy4YUTh MPUMEHSTh CBOWCTBA JIOTApU(MOB MPHU PEIICHWU YPAaBHEHUIA; U3YUUTh CBOMCTBA
norapupmMuueckoi GyHKIIMU U HAYYUTh IPUMEHSTH €€ CBOMCTBA MPHU PELICHUU MPOCTEHIINX JTOrapu(MUUECKUX YPAaBHEHUN U HEPABEHCTB.
5. TPUT'OHOMETPUYECKHUE ®OPMYVIJIbI. Paguannas mepa yria. IToBOpoT ToukuM BOKpYr Havana KoopauHat. OmnpeaerneHue
CHUHYyCa, KOCHHYCa U TaHT€HCa yIJIa. 3HaKU CHHYCa, KOCUHYCa U TaHT€HCa. 3aBUCUMOCTh MEXy CHHYCOM, KOCUHYCOM U TAHT€HCOM OJHOTO
U TOrO k€ yrja. TpuroHomerpuieckue ToxaecrBa. CHHyC, KOCUHYC M TaHT€HC YIVIOB o U — o. Dopmyiibl ciioxkeHusi. CHHYC, KOCUHYC U
TaHreHC IBOWMHOrO yria. CUHYC, KOCUHYC M TaHI€HC MOJOBUHHOTO yria. @opmynsl npuBeaeHus. Cymma U pa3HOCTh cMHycoB. Cymma u
pa3HOCTh KocuHYCOB. OCHOBHAA 11e/1b — C(HOPMHUPOBATh MOHATHE CHHYCA, KOCUHYCA M TaHT€HCA, KOTAaHTeHCA YMCIIa; HAYYUTh MPUMEHSTh
GbopMyNbl  TPUTOHOMETPUU JIJISI  BBIYMCIICHUS 3HAYCHHM TPUTOHOMETPUYECKHMX (YHKUMHA ¥ BBIOJHEHUS IpeoOpa3oBaHUil
TPUTOHOMETPUYECKHUX BBIPAKCHUH; HAYYHUTh PelIaTh MPOCTEHIIINE TPUTOHOMETPHUYCSCKUE YpaBHEHHS SINX=a, COSX=a, mpu a = 1, -1, 0.

6. TPUTOHOMETPUYECKUE YPABHEHUS. YpaBHenus Sinx=a, COSX=a u tgX=a. pelieHue TPUTOHOMETPUYCCKUX ypaBHCHUM.
[Tpumepsb! perieHuss MPOCTEUIUX TPUTOHOMETPUUECKUX HepaBeHCTB. OCHOBHas 1elb — CPOPMUPOBATh YMEHHUE peliaTh MPOCTEUITNE
TPUTOHOMETPUYECKHE YPABHEHUS; 03HAKOMUTH C HEKOTOPBIMU MpUEMAMU PEIICHUSI TPUTOHOMETPUUECKUX YPaBHEHUM.

1. TPUTOHOMETPUYECKUE ®YHKIMU. OG6nacte ompenencHUss W MHOXKECTBO 3HAYCHHUN TPUTOHOMETPHUYECKHX (YHKIIHM.
YETHOCTH, HEYETHOCTD, TEPUOANYHOCTH TPUTOHOMETpUYeCKUX QyHKIMH. CBoMcTBa GyHKIUH Yy = COSX 1 e€ rpaduk. CBoiicTBa PYHKINH Y



= sinxu e€ rpaduk. CoiicTBa QyHKmH y = tgX u e€ rpaduk. OOpaTHbIe TpuroHOMeTprdYeckne GyHKIUU. OCHOBHAS IENIb — H3YYHUTh
CBOICTBA TPUTOHOMETPUUECKUX (DYHKIMH, HAyUYNUTh YYaIlUXCS IPUMEHSTh 3TH CBOMCTBA IIPU PELIEHUHN YPaBHEHUN U HEPABEHCTB, HAYYHUTh
CTPOUTH I'pa)UKN TPUTOHOMETPUUYECKUX QYHKIUH.

I'EOMETPUA

1. BBEJIEHUE. IIpeamer crepeomerpun. AKCHOMBI crepeoMerpun. Hekoropsle cnenctBus u3 akcuoM. OCHOBHas LEnb —
chopMUpOBaTh MPEACTABICHUS yYallUXCS 00 OCHOBHBIX NOHATHSIX M aKCMOMax CTEPEOMETPHUM, MX HCIOJIb30BAHUM NIPU PEHICHUU
CTaH/JAapTHBIX 3aJ]a4 JIOTUYECKOTO XapakTepa, a Takke 00 M300paxeHUs X TOYEK, MPSIMBIX U IUIOCKOCTEH Ha MPOEKIIMOHHOM YepTexe Mpu
Pa3IMYHOM MX B3aMMHOM PAaCIIOJIOKEHUH B IPOCTPAHCTBE.

2. ITAPAJUIEJIBHOCTD ITPSIMBIX U TIJIOCKOCTEM. TapaniensHocTs NpsMbIX, IPsMOil U TIOCKOCTH. B3anMHOe pacrooxenue
MPSIMBIX B MPOCTPAHCTBE. YTOJI MEXAYy AByMs npsAMbIMH. [lapamnensHocTs miockocren. Terpasdap u napamnenenunes. OCHOBHas LEIb —
JaTh yYallUMCSl CUCTEMAaTUYECKUE CBEJICHUS O NAapaJUIEIbHOCTH MIPSMBIX U INIOCKOCTEN B MPOCTPAHCTBE.

3. EPIIEHUKYJISPHOCTH TTPSIMBIX U TIJIOCKOCTEMN. TlepneHauKyaspHOCTh HNPAMONH M ILUIOCKOCTH. IleprneHmauKkysp u
HAKJIOHHBIE. YTOJ MEXIy NpsAMOM M IUIOCKOCThIO. JIByrpanHblii yroia. llepnenaukynspHocTs mockoctedl. OCHOBHas Lielib — J1aTh
YYAIIUMCSl CUCTEMAaTUYECKUE CBEACHUS O MEPIECHIUKYJSPHOCTH MPSAMBIX U IJIOCKOCTEH B IMPOCTPAHCTBE; BBECTU IMOHATHE YIJIOB MEXIY
IPSIMBIMU U IUIOCKOCTSIMHU, MEXJy TUIOCKOCTSIMHU.

4, MHOI'OI'PAHHUKMU. Tlonsitue mHororpanHuka. IIpusma. Ilupamuna. IlpaBuibHbie MHOrorpanHuku. OCHOBHasi Leidb — J1aTh
y4YaluMcsl CUCTEMaTHYECKHe CBEICHHSI 00 OCHOBHBIX BUJIaX MHOT'OI'PAHHUKOB.
5. BEKTOPBI B I[TPOCTPAHCTBE. Ilonsitue BekTopa B npoctpancTBe. Cl0KEHNE U BEIYMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha

YHCJIO. KOMHJIaHapHBIC BCKTOPHEI. OcHoBHas Ocjib — 0606I_III/ITB H3y‘leHHBIﬁ MaTcpHrall 0 BCKTOPAX Ha IINIOCKOCTH, JaTb CUCTCMATUUYCCKUC
CBEICHUS O ACUCTBUAX C BCKTOpPaMH B IIPOCTPAHCTBC. OCHOBHOE BHUMAaHHE YACIACTCA PCHICHUIO 3a/ld4, TAK KaK IIPHU 3TOM y4dalllucCs
OBJIaZICBAOT BCKTOPHBIM MCTO/IOM.



Coaep:xxanne Tem y4eOHOro kypca «MaremaTuka»
11 kaace

AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIM3A

1. IIPOM3BOJIHASA U EE TEOMETPUYECKUI CMBICIL Omnpenenenne npousBoaHOU. [IpowsBogHas cTeneHHOW (YHKIIUH.
[IpaBuna auddepenunponanusi. [Ipon3BoaHbIE HEKOTOPBIX 3JIE€MEHTApHbIX (YHKIUH. ['eomeTpuueckuil cMbica Mpou3BoHON. OCHOBHAs
1eldb — BBECTHU MOHSATHE MPOU3BOIHOMN; HAYUYNUTh HAXOAUTH IMPOU3BOJHBIE C TOMOLIBIO popMyl TuddepeHIIMPOBaHNS; HAYUYUTh HAXOAUTh
ypaBHEHHE KacaTeJbHOU K rpauKy QyHKIHH.

2. [IPUMEHEHUE TIPOU3BOJIHOM K MCCJIEJOBAHUIO ®YHKIIUN. Bospacranue u yGbiBaHHE (GYHKIMH. DKCTPEMYMbI
¢bynkuuu. Hanbonbiiee u HanMenbluee 3HadeHus: GyHkuuu. [Ipon3BoHas BTOPOro nopsiaka, BHITYKIOCTh U Touku neperuda. [loctpoenue
rpadpuxoB ¢yHkuuid. OCHOBHAsI LEeNb — MOKAa3aTh BO3MOXKHOCTH IMPOU3BOJHON B HCCIEIOBAaHUU CBOWCTB (PYHKIUH U MOCTPOEHUU HX
rpadukosB.

3. NHTET'PAJL. TlepBoobOpa3nas. [lpaBuna HaxoxxaeHus nepBooOpasHbix. [lnomanas kpuBosuHeitHOW Tpaneuuu. WHTerpan u ero
BbIUMCIieHUEe. Brpruucnenue miomane ¢uryp ¢ mnoMombio HHTErpasioB. llpuMeHeHHe NTpPOM3BOJHOM W MHTErpana Juisl pelIeHUs
¢usznueckux 3agady. OcCHOBHas LETb — O3HAKOMHUTh C TMOHSATHEM HHTErpajla M MHTErpUpPOBaHHEM Kak orepalueii, oopaTHO
b GepeHIPOBaHMIO.

4, KOMBUHATOPUKA. IlpaBwio npousBenenus. IlepecranoBku. Pasmemenne 6e3 moBropenuil. Coderanue 0e3 MOBTOPEHUN U
ounom Herorona. OcHOBHas Lieb — pa3BUTh KOMOMHATOPHOE MBILIUIEHUE YYalIUXCsl; 03HAKOMMTb C TEOpHEH coeAMHEHUl; 000CHOBATh
dhopmyny 6mHOMa HbIOTOHA.

5. SJIEMEHTBI TEOPHMH BEPOSTHOCTEW. BepositHocTh cobbiThs. ClOMKEHHE BEpOSTHOCTEH. BeposSTHOCTb IIPOHM3BEICHHS
HE3aBUCUMBIX COObITHIH. OCHOBHas LieNb — COPMUPOBATH MOHATHE BEPOSITHOCTH CIy4alHOTO HE3aBUCHMOI'O COOBITHS; HAYYUTh pEllaTh
3aJjaud Ha MPUMEHEHUE TEOPEMBbl O BEPOSATHOCTU CYMMBI JBYX HECOBMECTHBIX COOBITUH M Ha HaXOXJEHHUE BEPOSITHOCTH NPOU3BEACHUS
JIBYX HE3aBUCUMBIX COOBITHH.

I'EOMETPUA

1. METO/J KOOPAUHAT B ITPOCTPAHCTBE. KoopauHaTel TOUYKH U KOOpJAWHATHI BekTopa. CKalsipHOE NMPOU3BEACHUE BEKTOPOB.
IBuxenne. OcHOBHasg 1enb —  cPOPMUPOBATH YMEHUS NPUMEHSTh KOOPAMHATHBIM M BEKTOPHBIM METO/ABI K PEIICHHUIO 3a7ad Ha
HAax0JICHUE JIIMH OTPE3KOB U YIJIOB MEXK]Iy IPSIMBIMU M BEKTOPAMHU B IPOCTPAHCTBE.

2. NWJINHAP, KOHYC, IHAP. Hunuuap. [Tnomans noBepxnoctu uuinunapa. Konyc. [lnomane noBepxHOCTH KOHYca. Y CEUEHHBIM
konyc. Coepa. [llap. Bzaumuoe pacronoxkenue chepbl u minockoctd. KacarenbHas k chepe. Ilnomans chepsl. OcHOBHAS 1ielb — JaTh
y4YanuMcsi CUCTEMATHYECKHE CBEICHNUS 00 OCHOBHBIX BUJIaX TEJ BPAICHUSI.



3. OBBEM TEJI. O6béM npamoyroibHOro mapasienenunena. O6bEMbI IPSAMON MPU3Mbl M IWIHHAPA. OOBbEM HAKIOHHON MPHU3MBI,
nupaMubl ¥ KoHyca. O0bém mapa u mmomans chepbl. OObEMBI IIAPOBOrO CETMEHTA, APOBOIO CIIOSI M IIApOBOro cekropa. OCHOBHas
1elb — NPOAOKUTH CUCTEMAaTUYECKOE U3yUYEHNE MHOTOTPAaHHUKOB U TEJI BPAIIEHHsI B XO/I€ PEILICHUS 3a/1a4 Ha BBIYUCIEHUE UX O0OBEMOB.



TemaTHuecKoe MJIAHUPOBAHHE Y4eOHOT0 Kypca

«Adaredpa u Hayaja anaam3a» (L.A. AaumoB), «I'eomerpus» ( JI.C. Atanacsan) 10 kiaace

(35 Hexeab, 175 yacoB B roj, S 4acoB B HeIeJI10)

Ne
HazBanue rnaBbl Bcero vacos
n/m
AJITEBPA

1. Beenenue. [ToBTopenne kypca anreOpsl /-9 kiacca 4
2. I'maBa 1. JleiicTBUTENBHBIE YHCIIA 10
3. I'naBa 2. CrenenHas QyHKuus 11
4. I'naBa 3. [lokazaTenbHast GyHKIMUS 10
5. I'naBa 4. Jlorapudmuaeckas QpyHKIus 14
6. I'maBa 5. Tpuronomerpuyeckre GOpMYJIbI 20
7. ['maBa 6. TpuroHoMeTpruyecKre ypaBHCHHS 16
8. I'nmaBa 7. Tpuronomerpruueckue GyHKIIMH 12
0. IToBTOpeHUE 8

UTOT'O 105

I'EOMETPUS

10. | Brenenue. AKCHOMBI CTEpEOMETPUHI 5
11. | I'mama 1. [lapamienbHOCTh MPSMBIX U TIIOCKOCTEH 20
12. | I'mapa 2. IlepnieHAUKYJISIPHOCTD MPSMBIX M TJIOCKOCTEH 18
13. | I'maBa 3. MHoOrorpaHHUKH 16
14. | I'maBa 4. BekTopbl B IPOCTPAHCTBE 6
15. | [loBTOpeHue 3)

NUTOT'O 70

NUTOT'O 175







TemaTn4deckoe IJIAHUPOBAHUE y‘{66HOF 0 Kypca

«Anredpa u Hayana anaim3a» (LI.A. Anumo), «I'eomeTpus» (JI.C. Atanacsan) 11 knacc

(34 negesan, 170 yacoB B 1o, S 4acoB B He/1€JI10)

Ne HazBanne rnaBel Bcero gacos
n/m
AJITEBPA 1 HAYAJIA AHAJIN3A
1. | [ToBTopenue Kypca anredpsl u Havan aHanmm3a 10 kmacca. 10
2. | I'mapa 8. IlponsBojHas u €€ reoMeTpUYECKUN CMBICT 20
3. | I'maBa 9. [lpumeHeHHE TPOU3BOIHOMN K HCCIEIOBAHHUIO (DYHKITHIA 16
4. | I'nasa 10. Murerpan 18
5. | I'masa 11. KomOGunaTopuka 8
6. | I'maBa 12. DneMeHThI T€OpUU BEPOSITHOCTH 8
/. | I'maa 13. CraTtucruka 6
8. | IloBTOpeHume 19
UTOT'O 105
I'EOMETPUSA
9. | I'maBa 5. MeTos KOOpIMHAT B MPOCTPAHCTBE 16
10. | I'maBa 6. Lunuuap, KOHYC U mIap 18
11. | I'maBa 7. O0bEMBI TeI 18
12. | IToBTOpEHME 13
UTOT'O 65
HUTOI'O 170
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