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1. OBIIASI XAPAKTEPUCTUKA IPUMEPHOHN PABOYEN TPOI'PAMMBI YYEBHOU
JTUCHATIIINHBI

«OYJ1.12 MATEMATHKA: AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A;
TEOMETPUSI»

1.1. Ob6aacTh NpuMeHeHHs padoyeil MporpaMMbl

Pabouas mporpamma y4eOHON AUCHUILTUHBI SBISETCS YACThIO MPOTPAMMBI TOATOTOBKU
crenuanucToB cpeanero 3BeHa B cooTBeTcTBHH ¢ PI'OC cpemnero obmiero oOGpasoBaHus U
@I'0OC CIIO.
1.2. MecTo TUCHUIJIMHBI B CTPYKTYPe OCHOBHOI NpodeccMoHaIbLHOMH 00pa3oBaTeIbHOM
nporpammbl: O61IeoOpazoBaTebHast yueOHas JUCIATIINHA.

1.3. Hean u 3apa4n y4eOHOM JUCHHUILINHBI — TPEOOBAHHUS K Pe3yJIbTATAM OCBOCHHA
yueOHOH TUCHMIINHBI:

[IporpaMMa opueHTHpOBaHA Ha JOCTUKEHHUE CIEAYIOLIUX LETIeH:

- ¢opMHupoBaHHe Yy CTYJIEHTOB OOIIMX M MpOo(PecCHOHANbHBIX 3HAHUW, YMEHUU U
HaBBEIKOB, HEOOXOOMMBIX Wi KadecTBeHHOro ocBoecHus OIIOII COO nHa 0a3e OCHOBHOIO
o0miero o0Opa3zoBaHus C MOMYyYEHHUEM CPEIHEro 001ero oopa3oBaHus — MPOrpaMMbl TOJTOTOBKU
KBJTM()UIIMPOBAHHBIX PAa0OUMX, CITYXKAIIUX, TPOrPaMMBbI MTOATOTOBKH CHEIIHAIMCTOB CPEIHETO
3BEHa, HEOOXOIUMBIX MJIsi OCYHIECTBICHUS NPO(ECCHOHATBLHOW JEesATENbHOCTH OyIyIiero
CIIELMAJIMCTA HA OCHOBE OBJIAJICHUS COICPKAHUEM TUCIUTIIIUHBL.

— CTaHOBJIEHHEe M Pa3BUTHEe JHYHOCTH OOYYaIOIIErocss B €€ CaMOOBITHOCTH U
YHUKQJIBHOCTH, OCO3HAaHME COOCTBEHHOW WHIWBHUIYATHHOCTH, TOSIBJICHUE JKU3HEHHBIX TUIAHOB,
TOTOBHOCTh K CaMOOIPEIEICHUIO; — JOCTH)KEHHE BBITYCKHUKAMU TUIAHUPYEMBIX PE3YyJIbTATOB:
KOMIIETCHIIMM ¥ KOMIIETEHTHOCTEH,  OMpeAeNsieMbIX  JIMYHOCTHBIMH,  CEMEHHBIMH,
OOIIECTBEHHBIMU, TOCYAAPCTBEHHBIMU TMOTPEOHOCTSIMH W BO3MOXKHOCTSAMH OOYy4arolerocs
CTapILero MKOJbHOIO BO3pPACTa.

- (popMupoBaHMe TIPEICTABICHUN 0 MATEMAaTUYECKOM MHCTPYMEHTApHH, KaK O LETOCTHOM
CHUCTEME 3HAHMUI;

- Pa3BHTHE JIOTHYECKOT0, AITOPUTMHUUECKOTO U MATEMAaTUYECKOTO MBIIIJICHUS;

- OBJIAJIeHHe KIIOUEBhIC TMOHSATHUSMU M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX Oa3upyercs
MaTe€MaTHKa, paclO3HAaBAaHUEM COOTBETCTBYIOIIMX MM IPHU3HAKOB UM  B3aMMOCBS3EH,
CIIOCOOHOCTBIO  IEMOHCTPUPOBATh PA3IMUYHBIC TMOAXOABI K HM3YyUYEHUIO OCOOEHHOCTEH,
XapaKTEepHBIX JJI1 MATEMATHKU;

- BOCIMTAHWE CPEJCTBAMU MATEeMAaTHUKHU KYJbTYphbl JIMYHOCTH, TOHUMaHUS 3HAYMMOCTH
MaTE€MaTUKU JJIs HAayYHO-TEXHMYECKOrO IpOrpecca, OTHOUIEHUS K MAaTeMaTHKEe KaK K 4acTu
00IIeYeNIOBeUeCKOl KyJIbTYPhl, YHUBEPCATBLHOM SI3bIKE HAYKH, IMMO3BOJISIIOIIEM OIKCHIBATH U
M3y4aTh PEAJIbHbIE IPOLIECCHI U SIBJICHUS.

B pesynprare wusydeHus ydeOHOU mucnmmuinHbl «MaTtemaThka: anreOpa W Havana
MaTEeMaTHYECKOI0 aHaJIN3a; TEOMETPHS 00yUaroIIUiCs JOHKEH:

3HATH/IIOHUMATH:

—KIIIOYEBbIE TIOHSATUS M 3aKOHOMEPHOCTH, Ha KOTOPBIX Oa3upyeTcsi MaTeMaTuka,
pacmo3HaBaHUE  COOTBETCTBYIOIIMX WM TPU3HAKOB H  B3aWMOCBSI3EH, CIIOCOOHOCTH
JEMOHCTPUPOBATh Ppa3JIMYHbIE MOAXOJbl K HU3YYEHHIO OCOOEHHOCTEW, XapaKTepHBIX s
MaTE€MAaTHUKU;

— 0 JTaHHOW TPEeIMETHOW 00JIaCTH MaTEeMAaTHUKH, KaK IEeTOCTHOW TEOpHH (COBOKYITHOCTH
Teopuii), 00 OCHOBHBIX CBSI3SX C MHBIMH CMEXHBIMU JUCIIUILTTHAMH.

- I YCHEIIHOTO MpOJOJKEHHs] 0Opa3oBaHHs MO CHELHMAIbHOCTAM, CBSI3aHHBIM C
MPUKJIATHBIM UCTIOJIB30BAHUEM MATEMATUKH.

YMeEThb:

— pelarh, Kak HEKOTOPbIE MPAKTUYECKHUE, TAK U OCHOBHBIE TEOPETUUECKHUE 3a]]a4H, XapaKTepPHbIE
JUISL UCTIOJIB30BaHUSI METOJI0B U MHCTPYMEHTApHUsI MaTEMAaTUKH JJIsi 00€CTICUCHHS] BO3MOKHOCTH
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YCIIEUTHOTO MPOJODKEHUST 00pa30BaHMs MO CHELHATBHOCTAM, CBSI3aHHBIM C OCYIIECTBICHUEM
HAy4YHOH U UCCIIE0BATEIbCKON AEATENBHOCTH B 00JIACTH MaTEMATUKU M CMEXXHBIX HAyK.

- UCIIOJIB30BaTh YUCJIOBBIE MHOXKECTBA HAa KOOPAWHATHOM IPSAMOM M HA KOOPAMHATHOU
IUIOCKOCTH JUIsl OIIMCAHUsI pealIbHBIX MTPOLIECCOB U ABJICHUM;

- TPOBOJUTH JOKA3aTEIbHBIE PACCYXACHUS B CHUTyalMsX IOBCEIHEBHOM >XU3HHU, NpPHU
pelIeHNH 3aa4 U3 APYTHX IPEAMETOB;

- CBOOOJHO OINEPHUPOBATH MOHATHSAMH: HATypaJbHOE YHUCIIO, MHOKECTBO HATypPaJbHBIX
Yuces, LEN0e YUCIIO, MHOYKECTBO IIEJIbIX YHUCENl, OOBIKHOBEHHas ApoOb, AECATHYHAs IpOOb,
CMeIaHHas Apo0b, palMOHAIIBHOE YHCII0, MHOXKECTBO PAlMOHAIBHBIX YHCEN, HPpPALMOHATEHOE
YHCI0, KOPEHb CTENEHU N, ACHCTBUTEIBHOE YHUCIIO, MHOXECTBO JEHCTBUTENBHBIX 4YHCET,
reOMETpUYECcKass HMHTEPIPETalusi HATypalbHBIX, LENbIX, palHMOHAIBHBIX, JCUCTBUTEIBHBIX
YHCe;

— WCIOJIb30BaTh MPU3HAKU JEIMMOCTH CyMMbl M TPOU3BEICHUS MPU BBINOJIHECHUH
BBIYUCIICHUH W PEIICHUH 3a/1aY;

- BBINOJIHATH OKPYIJICHHE PAlMOHAIBHBIX W MPPALMOHAIBHBIX YHCEN C 3aJaHHOU
TOYHOCTBIO;

- BBIIIOJIHATH BBIYMCIICHUS U TPe0Opa30BaHUs BBIPAKEHUH, COJEPKALIUX JeHCTBUTEIbHbIC
Yrciia, B TOM YHCJIe KOPHU HATypAIbHBIX CTENCHEH;

- BBINOJHATH CTAHJAPTHBIE TOXKAECTBEHHBIE IPEOOpPa30BaHUs TPUTOHOMETPHUECKHUX,
JOTapu(PMHUECKUX, CTETICHHBIX, HPPALMOHATBHBIX BBIPAKECHUI;

- CcBOOOJHO ONEpUpPOBaTh MOHATUSAMH: ypaBHEHHE, HEpPAaBEHCTBO, pPaBHOCHIIbHBIE
ypaBHEHHsIT M HEPAaBEHCTBA, YPAaBHEHHUS, DPABHOCHIbHBIE HAa MHOXECTBE, PAaBHOCHIIbHBIC
npeoOpa3oBaHus ypaBHEHUH;

- pemaTh pa3HbIe BUIBI YPAaBHEHUI W HEPAaBEHCTB W UX CHUCTEM, B TOM UYHCIIE HEKOTOPHIC
ypaBHeHUs 3-i U 4-i1 cTenenell, JpoOHO-pallOHATIbHbBIE U UPPALIMOHATIBHBIC;

- OBJIAJICTh OCHOBHBIMH THIIAMH ITOKA3aTEIBHBIX, JIOTApU(IMUUECKUX, UPPAIHOHAIBHBIX,
CTETIEHHBIX YPABHEHUI U HEPABEHCTB M CTaHAAPTHBIMHU METOJIaMH MX PELICHUH U MPUMEHATh UX
IIPY PEICHUH 33/1a4; — IPUMEHATH TeopeMy be3y K peleHuio ypaBHEeHHi;

— TpPUMEHATH TeopeMy Buera nans pemieHuss HEKOTOPBIX YpPaBHEHHWH CTENEHU BBbILIE
BTOPO; — MOHUMATh CMBICI TEOPEM O PAaBHOCHUJIBHBIX M HEPAaBHOCWIBHBIX IPeoOpa3oBaHUSIX
YpaBHEHHI U YMETh UX JOKa3bIBaTh;

— BJIAZIETh METOAAMHU PEIIECHUS YPABHEHUI, HEPAaBEHCTB U MX CHCTEM, YMETh BBIOMpATh
METOJ peleHHst U 000CHOBBIBAThH CBOI BHIOOD;

— WCHOJB30BaTh METOJ, HWHTEPBAIOB Ui pEIICHHS HEPaBEHCTB, B TOM YHCIE
JIpOOHOpAIMOHAIBHBIX U BKIIIOYAIOLIUX B ce0s1 MPPaLlMOHAIbHbIE BHIPAXKECHNUS;

— pemath aiareOpanyuecKue ypaBHEHHs M HEPABEHCTBA U MX CHUCTEMBI C IapaMeTpamu
anreOpanyecKuM U TpapuuecKUM METOIaMH;

— BJIaJICTh Pa3HBIMH METOJJaMH JI0Ka3aTeIbCTBA HEPABEHCTB;

— U300paXkaTb MHOXKECTBA Ha IJIOCKOCTH, 331aBaeMble ypaBHEHUSMHU, HEPABEHCTBAMH U UX
CHCTEMaMH;

— CBOOOJTHO HCTIOJIb30BaTh TOKAECCTBEHHBIE MPEOOpPa30BaHMs MIPU PELICHUH YpaBHEHUH U
CUCTEM ypaBHECHUMU;

- BJIaJCTh MOHATHSIMMU: 3aBUCUMOCTb BEJIMYMH, (DyHKIUS, apryMEHT U 3HaueHue (QyHKIHUH,
o0acTe ompeneNeHus M MHOXECTBO 3HAYCHMH (QYHKUMHU, TpapuK 3aBHCUMOCTH, Tpaduk
(GyHKUMH, HYJIW (QYHKUUH, MOPOMEXKYTKH 3HAKOIOCTOSHCTBA, BO3PACTAaHME HAa YHCIOBOM
IPOMEXYyTKe, YObIBaHME Ha YHCIOBOM IPOMEXYTKe, HauOoJplllee M HauMEHbIIEe 3HAYCHHE
(YHKIMM Ha YUCIOBOM IPOMEXKYTKE, MepruoAuyecKass (pyHKLUs, MEPHOA, YeTHAss M HE4YeTHas
(GYHKIMHU; YMETh IPUMEHATH 3TH MOHATHS IPU PEIICHUH 3a/1aY;

—  BIaJeTh  IIOHATHEM  CTENCHHas, I[OKas3aTelbHas,  (QyHKIUS, OSKCIIOHEHTa,
aorapupmuueckas (GyHKIMs, TPUTOHOMETpPUUYECKHE (YHKLMHU; CTPOUTh UX TpadUKH U yMeETb
PUMEHSTH CBOMCTBA 3TUX (DYHKIMI MTPpH PELICHUH 33/1a4;
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- BJIAJICTh MOHATHEM 00paTHast QyHKIIHS; IPAMEHSTH 3TO MOHATHE TIPH PEIICHUH 33]1a4;

— TPUMEHATh TMPU pEHIeHHH 3a]a4 CBOMCTBa (YHKUMN: YETHOCTb, MEPUOAUYHOCTH,
OTPaHUYEHHOCTH;

— MPUMEHSATH MPH PEIICHUH 3a1a4 peoOpazoBanus rpaduKoB QyHKIIHIA;

— BJaAeTh TOHITUSIMH  YHUCJIOBas  MOCIEIAOBATEIbHOCTh, apudmMeTnyeckas U
TE€OMETPHUYECKasl IPOTPECCHUS;

— TMpPUMEHSTh TMpPH pEUIeHUH 3aJad CBOMCTBA M MPHU3HAKU apUPMETHUYECKOH U
reOMETPUUYECKON ITPOrpeCCHil.

- BJIQJICTH TOHATHEM OECKOHEYHO YOBIBAIOIIasi T€OMETpPHUYECKas MPOTPEecChsi U yMETh
MPUMEHSTD €r0 IPU PEIlIeHUH 3a7ay4;

— IPUMEHSATD U1 PEIIECHUs 3a]1a4 TEOPHUIO IIPEJIETIOB;

— BIIQJCTh TNOHATUAMU OECKOHEYHO OoJbIIMe U OECKOHEYHO Malbleé YHCIOBbBIE
MOCNEAOBATEILHOCTH W yMETh CpPaBHHUBATh OECKOHEYHO OOJbIIMe U OECKOHEYHO Majble
MOCJIEI0BATEIbHOCTH;

— BJIa/IETh MOHATUAMMU: IPOU3BOIHAS (DYHKIIUU B TOUKE, MPOU3BOAHAS (DYHKIINU;

- BBIUUCIIATH IIPOU3BOIHBIE 3JIEMEHTAPHBIX (PYHKIUHI 1 X KOMOMHAIINA;

— uccienoBaTh (PyHKIMHA HA MOHOTOHHOCTD U AKCTPEMYMBI;

- BIAJETh MOHATHEM KacaTenbHas K rpaduky (yHKIUH U yMETh NMPUMEHSTH €ro MpH
pelIeHNH 3a/ay;

— BJIa/IETh OHATUAMH MIEPBOOOpa3Hast PyHKIIMS, OTpEeIEHHBI HHTETPAT,

— IpuMeHsITh TeopeMy Hrprorona—JIeiiOHMIa 1 ee cleICTBUS TSl pellieHHs 3a1a4.

- ONepUpOBaTh OCHOBHBIMHM ONMCATEIbHBIMU XapaKTEPUCTUKaAMH YHUCIOBOTrO Habopa,
MOHSITHEM T'eHepaibHasi COBOKYITHOCTh M BIOOPKOI U3 HEe,

— ONEpUPOBATH MOHATHSIMHU: YAaCTOTAa U BEPOSITHOCTh COOBITHS, CyMMa U IPOU3BEJIECHUE
BEPOATHOCTEM, BEIUUCIIATH BEPOSITHOCTH COOBITUN HA OCHOBE MOJCUETa YHCIa UCXO/IOB;

— BJIaJIeTh OCHOBHBIMH MOHATHUSMU KOMOWHATOPUKH U YMETh UX MPUMEHSTh MIPHU PEIICHUH
3a/1ay;

- IMETh IpeICTaBIeHne 00 OCHOBAaX TEOPUU BEPOSITHOCTEH;

— HMETh IMPEICTaBICHUE O IUCKPETHBIX M HENPEPBIBHBIX CIy4YalHBIX BEIMYMHAX U
pacnpeeneHusx, 0 He3aBUCUMOCTH CITy4YailHbIX BEJTUYHH;

— UMEThb TMpEJCTaBICHHE O MaTeMaTHYECKOM OXHUIAHUM W JMCIEPCUU CIIydailHBIX
BEJIMYNH;

- aHAJIM3HWPOBATh YCIOBHE 3aJauyd, BBHIOMpPATh ONTHUMAIbHBII METOJ pEIIeHUs 3aJaud,
paccmaTpuBas pa3iMuHbIe METO/IbI;

— CTPOUTh MOJENb pEIICHUs 3aJayd, MPOBOAUTH OKA3aTENbHBIE PACCYXKACHUS TPHU
peIIeHUH 3aa4u;

— pemath 3aaaud, TpeOyromme nepedbopa BapuaHTOB, MPOBEPKH YCIOBHM, BBIOOpA
ONTHUMAJILHOTO PE3yJIbTaTa;

— aHAJNM3HUPOBATh U HHTEPIPETUPOBATH IOTYUYEHHbIE PEIICHHS B KOHTEKCTE YCIIOBHS
3aJjauM, BEIOUPATh PEIICHUs, HE POTUBOPEYalie KOHTEKCTY;

— MEPEeBOAUTH NMPU PEIICHUH 33Ja4i MH()OPMAIUIO U3 OAHON (OPMBI 3alUCH B JPYTYIO,
UCIIOJIB3YS IPU HEOOXOJUMOCTH CXEMBbI, TaOJINLIbI, TPaUKH, TUArPAMMBI.

OcBoeHne conepkaHus Y4uyeOHOW IUCHUIUIMHBI «Marematuka: anreOpa ¥ Hayana
MaTEMaTHYECKOr0  aHaiM3a; TeoMeTpus» o0ecreduBaeT JOCTHKEHHE O00ydaroIuMucs
CIEeIYIOIINX Pe3yJbTATOB:

JIUYHOCHHBIX:

® IIEJIOCTHOE MPEACTaBIEHNE O MaTeMaTHUKe, KaK YHUBEPCAIIbHOM SI3bIKE HAYKH, CPE/ICTBE
MOJICTTUPOBAHUS SIBJICHUI U TIPOIECCOB, 00 UAESIX U METOAaX MaTEeMaTHKH;

e [OHMMAaHHE 3HAYUMOCTH MAaTeMaTHKU Ui HAy4YHO-TEXHHYECKOTO Iporpecca,
OCO3HAaHHME OTHOIICHUS K MaTeMaTWKEe KaK K YacTH OOIIEYeIOBEYEeCKOH KyJbTYphl depes
3HAKOMCTBO C HCTOpHUEH Pa3BUTHUSI MATEMATHUKH, SBOJIOIMEH MaTeMaTHUYECKUX UCH;
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® pa3BUTHE JIOTUYECKOT0 MBIILICHHUS], MIPOCTPAHCTBEHHOTO BOOOpaXeHUs,
ANTOPUTMUIECCKON KYJIbTYPBI, KpUTHYHOCTH MBIIIIJICHHUS HA YPOBHE, HEOOXOUMOM JUTs Oy MyIien
npohecCHOHANBEHOM NeSTENBHOCTH, IS IPOJOJIKEHHS 00pa30BaHus U cCaMO0Opa30BaHUS;

® OBJIAJICHUE MAaTEMaTHYEeCKUMH 3HAHUSAMH W  YMEHHUSMH, HEOOXOJMMBIMU B
MTOBCETHEBHOM KU3HM, JIJI1 OCBOCHUS CMEKHBIX €CTECTBEHHOHAYYHBIX TUCLUUIUINH U JUCHUTIINH
npoeCCUOHATBHOTO LUKJIA, JUIsl TOJIy4deHHss oOpa3oBaHHs B OONACTAX, HE TPeOYIOMUX
yrIIyOJICHHONH MaTeMaTU4ECKON MOATOTOBKH;

® TOTOBHOCTHh M CHOCOOHOCTh K OOpa3oBaHHIO, B TOM YHCJIE CaMOOOpa3OBaHHUIO, Ha
NPOTSKCHUH BCEW JKM3HU; CO3HATEIHHOE OTHOIICHHE K HENMPEepPhIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTICITHON PO EeCCHOHAITBHON U 00IIIECTBEHHON JeATEILHOCTH;

® TOTOBHOCTh M CIHOCOOHOCTh K CaMOCTOSITEIbHON, TBOPYECKOH U OTBETCTBEHHOM
JeATEeTbHOCTH;

® TOTOBHOCTh K KOJUIEKTUBHOM paboTe, COTPYIHUYECTBY CO CBEPCTHHUKAMHU B
00pa3oBaTeNbHOM, OOIIECTBEHHO MOJIE3HON, yUeOHO-UCCIeI0BATENBCKOM, MPOSKTHOW U JPYTHUX
BUJIAX J€SATEbHOCTH;

MemanpeomMemHuuix:

® YMEHHE CaMOCTOATENbHO OIPEACNATh LEIU JEATEIbHOCTH M COCTAaBJIATh IUIAHBI
JESATEIIbHOCTH;  CaMOCTOSITEIbBHO ~ OCYILECTBJISATh, KOHTPOJIMPOBaTb U  KOPPEKTUPOBATH
JIeATEIbHOCTh; UCIOJIb30BaTh BCE BO3MOKHBIE PECYPCHI ISl TOCTHKEHUSI TTOCTABICHHBIX IIEJIeH
U peajn3aluy IJIaHOB JIeATEIbHOCTH; BEIOMPATh YCIEIIHbIE CTPATETUHU B PA3JIMYHBIX CUTYalMSIX;

® yMEHHME MPOAYKTHBHO OOLIAThCSI U B3aMMOJCICTBOBATH B IMPOLIECCE COBMECTHOM
NESTENbHOCTH, YYHUTHIBaTh TMO3ULMU JPYTUX YYaCTHHKOB JEATEIbHOCTH, 3((HEeKTHBHO
paspemath KOH(IJIUKTHI,

e BIAJCHWE HABBIKAMHM TI03HABATEIbHOM, Y4YEOHO-UCCIEAOBATEIILCKOM H TMPOEKTHON
NEeSITEIbHOCTH, HAaBBIKAMU pa3pelieHus mpooem;

® CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIOMCKY METO/J0B pELICHHUs
MPaKTUYECKHX 3a/1a4, IPUMEHEHUIO PA3INYHbIX METOA0B ITIO3HAHUS;

® TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSITEIbHON HWH(GOPMAIMOHHO-TIO3HABATEIHHOM
NESTEIIbHOCTH, BKIIOYasi YMEHHUE OPHEHTHUPOBATHCS B PA3IMYHBIX HCTOYHUKAX HH(OpMAIIH,
KPUTHUECKH OIICHMBATh W HMHTEPIPETUPOBATH WHGOPMALMIO, TMOJIYYaeMYyI0 W3 pa3iIHMuHbIX
HMCTOYHHUKOB;

® BJAJICHUE S3BIKOBBIMU CPEICTBAMU — YMEHHE SICHO, JJOTUYHO U TOYHO H3JIaraTth CBOIO
TOYKY 3pPEHUS, UCIIOJIb30BaTh a/ICKBATHBIE SI3BIKOBBIE CPECTBA;

® IICJIEYCTPEMJICHHOCTh B TIOMCKaX W TPUHATHU pELIEHUM, cOooOpa3uTEeNbHOCTh H
UHTYULIMS, Pa3BUTOCTb IPOCTPAHCTBEHHBIX MPEACTABICHUI; CHOCOOHOCTh BOCIHPUHHUMATH
KpacoTy U TapMOHMIO MUDA;

npeomMemmulx:

® [EJOCTHOCTbh NPEJCTABICHUN O MaTEMAaTUKE KaK YaCTU MHUPOBOU KyJIBTYpPbl U O MECTE
MaTEeMaTHKU B COBPEMEHHOMN IUBWIHM3AINH, O CIIOCO0aX OMUCAHMS Ha MaTeMAaTHYECKOM SI3bIKE
SBJICHUM pEaJbHOTO MUPAa;

® [IOJIHOTA MpPEACTaBICHUHM O MaTEeMaTUYECKUX MOHATHAX KaK O BaXHEMIIHMX
MaTE€MaTUYECKUX MOJIEIISX, MO3BOJISIOIIMX ONMUCHIBATh U U3y4aTh Pa3HbIE MPOLECCHI U SIBICHUS;
MOHUMAaHNE BO3MOKHOCTH aKCHOMAaTH4ECKOT0 MOCTPOCHUSI MAaTEMaTUUYECKUX TEOPHil;

® BJIAJICHUE METOJAMHU J0KA3aTEIbCTB M aJTOPUTMOB PELICHUs, YMEHHE UX IMPUMEHSATb,
MIPOBOJIUTH JOKA3aTENIbHBIE PACCYKIEHUS B X0/1€ PEIICHUS 3a/1a4;

® BIIQJICHUE CTAHJAPTHBIMU MPUEMAMU PEIICHUS PALMOHAIBHBIX M HPPALMOHAJIbHBIX,
MIOKAa3aTeNIbHBIX, CTENIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUI U HEPABEHCTB, UX CUCTEM;

e (dopMUpoBaHHE TPEACTABICHUI 00 OCHOBHBIX MOHSATUSX MATEeMAaTUYECKOTO aHaln3a U
UX CBOMCTBAX, BJIaJICHUE YMEHUEM XapaKTEePU30BaTh;

e TOBeeHUE (PYHKINH, NCTIOIH30BAHUE TTOYYCHHBIX 3HAHUH JUIsI OTIMCAHUS U aHAJTN3a
pEaIbHBIX 3aBUCUMOCTEH;

7



® OBJIaACHUC OCHOBHBIMH MOHATUAMU O INIOCKUX U NPOCTPAHCTBCHHBIX TCOMCTPUUCCKHUX
¢urypax, uX OCHOBHBIX CBOMCTBaX;

e (opMupOBaHHE YMEHHUS PACIIO3HABATH HA YEPTEKaX, MOJEIISAX U B PEAIbHOM MHpE
reoMeTpudeckre GUrypsl; IpUMEHEHNE N3yUYEHHBIX CBOUCTB reOMETpUYecKUX GUryp u popmyi
JUTSI pEIICHUs TeOMETPUUECKUX 3aa4 U 3a7a4 C MPAKTUYECKUM COJIepiKaHUuEM;

® pa3BUTHE MPEACTABICHUN O MPOIECCaX U SBICHUSIX, HMEIOIIUX BEPOSTHOCTHBIH
XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEaIbHOM MHUpPE, 00 OCHOBHBIX MOHSATHIX
3JIEMEHTapPHON TEOPUH BEPOSTHOCTEN; YMEHUN HAXOIUTh U OLICHUBATH BEPOSITHOCTH
HACTYIUICHUSI COOBITUH B MPOCTEHIINX MPAKTUYECKUX CUTYALUSIX U OCHOBHBIE XapaKTEPUCTUKH
CITy4YaiHbIX BETUYHH.



2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCIUILIMHBI
2.1. O6beM yueOHOI JMCHHUIIJIMHBI M BU/ABI Y4e0HOil padoThl

Bun yueOHoit padoThl Oobvem uacos

MaxkcumanbHasi yueOHasi Harpy3Ka 156

Ob6s13aTes1bHAs AYIUTOPHAsA YueOHasi Harpy3Ka

B TOM YHCIJIC:

JICKIIMOHHBIC 3aHATHUA

MPAKTUYECKHE 3aHATUS 156

CCMUHAPCKUC 3aHATUS

CamocTosiTesibHasi padoTa 00y4yaroumerocst

IIpome:xxyToyHast arTecTanus B popMe JK3aMeHa




2.2. TemaTndeckuii mjiaH u copep:xkanue yueoHoi aucuuminubl «OY .12 MATEMATHKA: AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O
AHAJIN3A; TEOMETPUS»

HaunmeHoBaHMe pa3e/ioB U TeM Coaep:xanue yue0HOro Matepuasia u (opMbl OpraHu3anuu O0bém B Yposenn
JAeSITeJIbHOCTH 00Y4YaIoIIUXCs yacax 0CBOCHHUSA

Tema 1. Cooeporcanue yuednozo mamepuana (yKazoleaemcs nepeyeHs

Pa3BuTHe NOHSTHS O YHCTIE OUOAKMuU4eCcKuUx eOUHUY membl, Kaxrcooe 3Hauue, yKasautwoe ¢ n. 2.3., 8 1

O0JIIICHO HAlIMU Ompadicerue 8 OUOAKMUYECKUX eOUHUYAX)

1. MaTemaTuka B HayKe U IPAKTUYECKOMN IEATENbHOCTH

2. IloBTOpEHNE MHOXKECTB HaTYpaIbHBIX, LENbIX, PALIUOHATIBHBIX U
UPpALMOHAIIbHBIX YHCEL.

3. JlelicTBUTENbHBIC YHCIA

4. lTpubamxenHoe unciuo. IIpaBuiio okpyrieHus Yucell.

5. KommiekcHbie yucia

6. Pa3zButre noHsATHA 0 UKCIE

Camocmoamenvnaa paboma odyuarwouwuxcs

Pedepar Ha Temy «Pa3BuTHE MOHATHS O YUCIIEY.

Pedepat Ha Temy « MHOXKeCTBa (YUCIOBBIC, TEOMETPHUECKUX PUTYD)»
Pedepar Ha Temy «XapakTepucTUIe€CKOE CBOWCTBO, DJIEMEHT
MHOX€ECTBA, ITyCTOE, KOHEUHOE, OECKOHEUHOE MHOKECTBOY

Pedepar Ha Temy «CriocoOsI 3aaHust MHOXKECTB. [10IMHOXKECTBOY
Pedepar Ha Temy «OTHOLICHNS IPUHAATIECKHOCTH, BKIIIOYCHHUS,
paBeHcTBa. Oniepanyu Hai MHOXKECTBAMH.

Pedepar na temy «Kpyru Ditnepa. Koneunsle 1 6ecKOHEUHbIE, CUCTHBIC
Y HECYETHbIE MHOXKECTBA

Tema 2. Cooepoircanue yueonozo mamepuana 18 2
Kophu, crenenn, jorapugmsi 1. IToBropenue. Crenenu

2. Kopenb HatypaibHOU U 11esoi crenenu. Ero ocobeHHocTu.
3. CBolicTBa KOpHEH HaTYpaJIbHOM U LI€JION CTEIIEHH.

4. CreneHu ¢ pallMOHAILHBIMU U ACHCTBUTEIBHBIMHU MOKA3ATEISIMH.
5. CBoiicTBa cTENEHEN ¢ pallMOHATBHBIMU U ACHCTBUTEIBHBIMU
MMoKa3aTeIsIMHu

6. [Tonstue norapudma




7. OcHOBHBIE CBOMCTBA JOrapu(hMOB

8. IlokasarenbHast GyHKIUS

9. UppannoHaibHble ypaBHEHUS

10. IIpocreiime noka3aTeabHbIE YPABHEHUS

11. Tlpocreiinme nokas3aTeabHble HEPABEHCTBA

12. IpocTeiinye gorapupmMuuecKue ypaBHEHHs.

13. IIpocTeiimue gorapupmMuyecKkiue HepaBeHCTBA

14. KopHu, cTeneHu u Jorapudmbl

Camocmoamenvhan paboma odyuarouuxcs

Pedepar Ha Temy: «PaznudHbie crocOObBI peneHus JorapuGMUIEeCKUX
YPaBHEHUN».

Pedepar Ha Temy: «Paznuunble ciocoObl pelIeHus MoKa3aTeabHbIX
YPaBHEHUN».

Pedepar Ha Temy: «Paznudnbie crocOOBI pemeHus JorapuGMUIEeCKUX
HEPaBEHCTBY.

Pedepar na Temy: «Paznuunble ciocoObl pelIeHus MoKa3aTeabHbIX
HEPaBEHCTBY.

Tema 3. IlapajieIbHOCTD U
MePNEeHTUKYJISIPHOCTDh MPSIMBIX H
IJIOCKOCTEll B MPOCTPAHCTBE

Cooeporcanue yueonozo mamepuana

13

1. [Ipeamet ctepeoMeTpuu. AKCUOMBI CTEPEOMETPHH.
HekoTopsle cieIcTBUS U3 aKCHOM.

2. B3aumHOE€ pacnonoxeHue ByX MpsIMbIX B IPOCTPAHCTBE.
[TapannensHOCTh Tpex NpsAMbIX. [lapamienbHOCTh TPSAMON U MIIOCKOCTH
B [IPOCTPAHCTBE

3. CkpelmmBaronmecs npsmbie. YTJIbl C COHAIIPABICHHBIMU CTOPOHAMM.
Yros MeKay NPSIMbIMU

4, HapaJ'IJ'ICJ'ILHBIe miockoctH. CBOMCTBA apaJijiCJIbHbBIX IJIOCKOCTEM

5. Terparap, ero anementsl. CBOMCTBA TeTpa’pa

6. [lapamnenenunen, ero 3nemeHTsl. CBOICTBA Mapaienenunena
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7. llepnieHQUKYJISIpHBIEC IPSIMBIE B TPOCTPAHCTBE.
[TapasuienbHbIE IpsIMBIE, IEPIEHIUKYIISIPHBIE K INIOCKOCTH

8. PaccTosiHre OT TOYKH 10 TIIOCKOCTH. TeopeMa o Tpex
NEePIEHANKYISIPAX. YTOI MEXKAY IPSIMOU U IIIOCKOCTBIO.

9. JIByrpanssliii yroiu. [Ipu3Hak neprneHIuKyIsIpHOCTH ABYX MIOCKOCTEH.

[IpsAMOYTOJIBHBIN APAIIICIICIIUIIE ]

10. INapamienbHOCTh U MEPIEHIUKYIISIPHOCTD IPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE

Camocmoamenvnan paboma o0yuarujuxcs

Pedepart na remy: «OpToronanbHoe mpoektupoBanue. Hakimonnsie u
IIPOEKLIUN».

Pedepar Ha Temy: «M300paxeHue MPOCTEHIIIIX POCTPAHCTBEHHBIX

(Guryp Ha II0CKOCTH.

Pedepat Ha Temy: «IlapamienbHoe NPOEKTUPOBaHUE U N300paKEHHUE
buryp».

Pedepat Ha Temy: «I'eomeTpuueckre MecTa TOUEK B IPOCTPAHCTBEY.
Pedepat Ha Temy: « TpéxrpaHHbIN YOl U €T0 CBOWCTBAY.

Tema 4. TpuroHomeTpuieckue
¢popmyasl. Tpuronomerpuyeckue

pynxuun.

Cooeporcanue yueonozo mamepuana

20

1. I[Tonsitue yrna. ['pagycHas Mepa U3MepeHus yria.

2. Panuannas mepa yria.

3. Tpuronomerpuyeckne QPyHKITUH.

4. OcHoBHBIE (HOPMYJIIBI TPUTOHOMETPHUH.

5. Tpuronomerpuyeckue onepanuy Hajl YUCIOM HAa €TMHUYHOMN
OKPYKHOCTH.
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6. ®opmyel TpUroHOMETpHH. Mcionb3oBanue GoOpMyJI ISl PEIICHHS
3a/1a4.

7. TpuronomeTrpudeckue GyHKIIMHA TBOWHOTO U TTOJIOBUHHOTO
apryMeHra.

8. Tpuronomerpuueckne GyHKIUUA U UX TpaduKu

9. CBoiicTBa TPUTOHOMETPHUECKUX (PYHKITUH.

10. UccnenoBanue GyHKIMN U TOCTPOEHUE TPaPHUKOB.

11. I'paduku GyHKIMI cHHYCa U KOCHHYCA.

12. OOpaTHbIE TPUTOHOMETPUUECKHE (PYHKIINH.

13. TIpocreiilne TPUrOHOMETPUUECKHE YPABHEHMSL.

14.. YpaBHEeHUs, cBOAAIIMECS K IPOCTEUIIIMM TPUTOHOMETPHUUECKHM.

15. Meron 3aMeHbI IEPEMEHHON B PEIIEHUN TPUTOHOMETPUUYECKUX
YpaBHEHUU

16. IIpocreiilme TPUrOHOMETPUUECKHE HEPABEHCTBA.

17. PemieHust TpUroHOMETPUYECKUX HEPABEHCTB.

Camocmoamenvnaa paboma odyuarouwuxcs

Pedepar Ha Temy: «OOpaTHbIC TPUTOHOMETPUYECKHUE (PYHKITUH, UX
TJIaBHBIE 3HAYCHHUS, CBOMCTBA U TpauKm».

Pedepar Ha Temy: «OMHOpOIHBIE TPUTOHOMETPUUYECKHE YPaBHEHUS 1-TO
U 2-TO TIOPSKA M METOMBI MX PEIICHUS.

Pedepar Ha Temy: «CruCTEMBI TPUTOHOMETPUUYECKUX YPABHEHUI.
Pedepar Ha Temy: « TpuroHoMeTpudeCcKrue ypaBHEHUS, CBOSIINECS K
palMOHATILHBIMY.

Pedepat Ha Temy: «Paznuunbie cIocOObI pelieHus
TPUTOHOMETPUUYECKUX YPABHEHHI.
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Pedepar Ha Temy: «I"paduyecknii cmocod pereHus JorapupMUIecKux
HEPABEHCTBY.

Tema 5.
JJIeMeHTbI TeOPUH BEPOSITHOCTEI.
Kom0unnaropuka.

Cooeporcanue yueonozo mamepuana

1. PazMenienue, nepecTaHOBKa, COYETAHUS.

2. Pemrenune npocTedmmx KOMOWHATOPHBIX 3a/1a4

3. bunom HrroToHa.

4. Knaccuueckas BEpOsSITHOCTb COOBbITHS. [ eoMeTprudeckast BEpOSTHOCTb.

5. CyMmMa u coBMeIleHNe COOBITHI. 3aBUCUMBIC U HE3aBUCHUMBIE
COOBITHSI, COBMECTHBIC 1 HECOBMECTHBIE.

6. CiyyaitHas BenuunHa. MaremaTrueckoe OXuAaHue U TUCTIePCUs
CIIy4ailHOM BEJINYMHBI.

Camocmoamenvnan paboma ooyuarouuxcs

Pedepar Ha Temy: «Pa3melienus, nepecTaHOBKH, COUETAHHUS C
IIOBTOPECHUSIMMI.

Pedepar Ha Temy: «Ciryyan npuMeHEHUs] KOMOMHATOPHKH B PEILICHUH
3a1a9».

Pedepar Ha Temy: «bruHom HbloToHa U CBSI3b MEX Ay OMHOMUAIBHBIMU
K02(ppHUIIMEHTaMHU B OZHOM PaA3TI0KECHUNY.

Pedepar Ha Temy: «Metoz nepebopa BapHaHTOB, KaK OCHOBHOW METOJ
KOMOWHATOPHUKIY.

Pedepar Ha Temy: «OcHOBHBIE ITpaBUiIa KOMOMHATOPUKU: IIPABUIIO
CJI0KEHHs, MPABUIIO YMHOXKEHUS, TPUHIUN J(Upuxie».

Pedepat Ha Temy: «Iloctpoenue cooTBeTcTBUl. IHbEKTUBHBIE U
CIOPBEKTHBHBIE COOTBETCTBUA. buekunm.

Pedepar Ha Temy: «MartemaTH4ecKoe OXKUIAHUE U TUCTICPCUS
JUCKPETHOH CIIy4allHOM BEIMYMHBI, UX CBOUCTBA.).
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Pedepar Ha temy: «Dopmyna nmomHon BepositHocTH. Dopmyiiel baiiecay.
Pedepat Ha Temy: « KoMmo3uius cirydailHbIX BETHUUHY.
Pedepar Ha Temy: «PacnpeneneHus TUCKPETHBIX CITyYalHBIX BETHUUH.

Tema 6. KoopauHaThl M BEKTOPbI B
MPOCTPAaHCTBe.

Cooeporcanue yueonozo mamepuana

10

1. TToBTopenue. [lonaTre BeKTOpa B MIIAHUMETPHH.

2. Ilonsitue BekTopa B mpocTpancTBe. CII0KEHHE U BBIYUTAHUE
BEKTOPOB. Y MHO)KEHHE BEKTOpa Ha YUCIIO

3. CnoXxeHue U BBIYUTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpPA HA YUCIIO.
KomMmianapHble BEKTOPBI

4. KoopanHaThl TOYKH U KOOPJAWHATHI BEKTOpa

5. Pemienue 3a1a4 B KOOpAMHATAX.

6. CkaJIsipHOE MPOU3BEICHUE BEKTOPOB

7. Yros MeX1y BEKTOpaMH.

8. KoopanHaThl 1 BEKTOPHI B IPOCTPAHCTBE.

Camocmoamenvhan paboma odyuarouwuxcs

Pedepar Ha Temy: «BekTopHOE pOM3BEICHUE BEKTOPOBY.

Pedepat Ha Temy: «JIuHelHas 3aBUCUMOCTh BEKTOPOBY.

Pedepar Ha Temy: «OpThbl U HanpaBIIAIONE KOCUHYCHI AEKapTOBOM
TPEXMEPHON CUCTEMBI KOOPAMHAT.
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Pedepar Ha Temy: «Penienue TpeyroibHUKa B KOOPAUHATAX, €r0
MeraH, OMCCEKTPUC, BBICOT B KOOPJUHATAX).

Tema 7. DyHKUMHU, NPOU3BOIHBIE,
HHTErpaJibl

Cooepoicanue yuebnozo mamepuana

12

1. [ToBTOpenue. DnemenTtapHbie GpyHkunu. CraoxHble QyHKIUU.

2. O6unactp onpezeneHus: U 00J1acTh U3MEHEHUS QYHKIUH.
OrpaHu4yeHHOCTb (PYHKIIMH.

3. YeTHOCTh, HEUETHOCTb, NEPUOAUYHOCTD (PYHKIINN

4. I[IpomexxyTKH BO3pacTaHusl, yObIBaHMs, 3HAKOTIOCTOSIHCTBA U HYJIN
byHKIIUU

5. UccnenoBanne GyHKIUH U MOCTPOSHHUE UX TPadUKOB
3JIEMEHTapHBIMH METOIAMH

6. OcHOBHBIE CITIOCOOBI MpeoOpa3oBaHus rpauKoOB

7. Iloctpoenue rpaduka GyHKINUU, UCTIONIB3YS TPEOOpa30BaHUS.

8. IlonsiTre oOpaTHOW QyHKIIMA

9. ®yHKIIMK U TpapuKu

Temamuka npakmuyeckux 3aHAMUIL U 1a00pamopHbIX pabom:

1. Onpenenenrie GyHKITMN, Pa3IUIHBIC CITOCOOBI 3aJaHUsI.

2. ObnacTp orpeeneHuss 1 MHOXKECTBO 3HaUeHHI; rpaduK GyHKINH,
nocTpoeHue rpagukoB GyHKINH, 3aJaHHBIX PA3TUIHBIMUA CITIOCOOAMH.
3. MOHOTOHHOCTB, YETHOCTb, HEUETHOCTh, OTPAHUYECHHOCTH,
NEPUOANYHOCTbD.

4. IIpomexxyTKH Bo3pacTaHusl U yObIBaHUS, HAUOOJIbIIIEe U HAUMEHbIIIEe
3HAa4YEeHUs], TOUKH SKCTPEMyMa.

5. I'papuueckast untepnperanus. [lpumepsl QyHKIIMOHAIBHBIX
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3aBHCHMOCTEH B pealbHbIX MPOLIECCaX U SBICHUSIX.

6. Apudpmernyeckue ornepanuu Haj GyHKUUAMU. CroxxHas pyHKIUSA
(xoMmIIO3UIIHS ).

7. Ilonsitie o HenpepbIBHOCTH GyHKIUU. OOIACTh ONpeAeTIeHUs U
00J1aCcTh 3HAYCHUI 00pAaTHON ()YyHKIIHH.

8. IIpeobpazoBanust rpauKoB.

9. ITapamienbHbIil NEPEHOC, CAMMETPHSI OTHOCUTEIBLHO OCEH KOOPAUHAT
U CUMMETpUSI OTHOCUTEIFHO Havaia KOOpIMHAT, CAMMETpPHUS
OTHOCHUTEJILHO MPSAMON Y = X, PaCTSIKEHHUE U CKATHUE BAOJb OCEH
KOOPJMHAT.

Camocmoamenvnan paboma odyuaroujuxcs

Pedepar Ha Temy: «IIpumenenue GpyHKIUI B SKOHOMHUKED.

Pedepar Ha Temy: «IloBopoT kak crmocod nmpeodpazoBaHus rpaduKoB
byHKIHR.

Pedepar Ha Temy: «Iloctpoenue rpadukoB GyHKINMA, COACPIKAITUX
MOJTYJIH.

Pedepar Ha Temy: «IlocTpoeHune OUKBaIpaTHBIX TapadbO».

Pedepat Ha Temy: «CnoxxHast GyHKIIUHU, KX CBOMCTBAY.

Pedepar Ha Temy: «Paznudnbie criocoObl mpeoOpa3zoBaHus rpaduKkoB
byHKIHI.

Pedepar Ha Temy: «CpaBHeHHe rpauKOB U CBOWCTB B3aUMHO-
00paTHBIX QPyHKLIUI.

Pedepar Ha Temy: «IlocTpoeHune OUKBaIpaTHBIX TapadbOI».

Tema 8. MHOTOTpaAaHHUKH U
KpyrJblie Tejaa. O0beMbl Tes

Cooeporcanue yueonozo mamepuana

16

1. ITonsitue MHOTrOrpanHuka. [Ipusma.

2. Ilpusma. IIpssmoyronpHelii napamienenunea. Kyo

3. [upamuna.
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4. YceueHHas nmupamMua.

5. Hununap

6. Konyc

7. Cdepa. lap

8. O0BeM MPSIMOYTOJIBLHOTO MapaljieNenuIea, IpIMOM MPU3MbI

9. O6BveM nupaMuabl

10. O6vem nuIuHIpa

11. O6bem KoHyCa

12. O6bem mapa

13. MHOrOrpaHHUKH U Kpyriible Tena. O0beMbl Tel

Camocmoamenvnaa paboma odyuarouwuxcs

Pedepar na temy: «IIpoeknuu ¢puryp Ha uiockocts. M3o00pakeHune
[MWIMHJPA, KOHYca U chephl U UX TMPOCSKIIUN Ha MITOCKOCTH.
Pedepar Ha Temy: «3aKOHBI TETpadIpay.

Pedepar na Temy: «[Ipoekuuu ¢puryp Ha miuockocts. M3o0pakeHnue
WIMHJpPA, KOHYca U chepbl U UX MPOESKIUI Ha MIIOCKOCTHY.
Pedepat Ha Temy: «3aKOHBI MHOTOTPaHHUKOB, BIIUCAHHBIX B cPepy».
Pedepar Ha Temy: «3aKOHBI MHOTOI'PaHHUKOB, OMMCAHHBIX BOKPYT

cdepb».

Tema 9.
Haygaja MmaTeMaTH4€eCcKOro
aHaJIn3a

Cooeporcanue yueonozo mamepuana

14

1. [Tpenen mocnenoBaTenbHOCTH, HYHKIIUU
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2. llpenen mocnenoBatenbHOCTH, GyHKIMHA. CBOMCTBA IIPEIEIIOB.
HenpepbIBHOCTH (QYHKLHUH.

3. [Ipon3BoiHAS: MEXAaHUYECKHUI U TEOMETPUYECKHUI CMBICIT
npou3BoAHOU. [Ipon3BogHas CyMMBI M Pa3HOCTH.

4. TlponsBoaHas mpousBeaAeHUs, YacTHOTO. [IpaBuia u popmMyIsl
JuQdepeHMpoBanus, Ta0IUIA TPOU3BOAHBIX JIEMEHTAPHBIX (PYHKUHUH.

5. llpaBuna u popmynsl quddepeHIpoBaHMs, Ta0INIIa TPOUZBOIHBIX
3JIEMEHTaPHBIX (PYHKIMH.

6. [IpousBoHas CIIOKHOM (PYHKITHH.

7. HaxoxneHue HanOoIbIIero, HAMMEHBLIET0 3HaYeHUs U
HKCTPEMAJIbHBIX 3HAYCHUN (YHKIIHH.

8. Bo3pacTtanue yobiBanue QyHKIMHA. 3ajau HA MAKCUMYM U MUHUMYM.

9. UccnenoBanne (GyHKIMH C TIOMOIIBIO TTPOU3BOAHON

10. Cranmonapusie Touku GyHKIuu. [IpoMexyTKkr Bo3pacTaHus U
yOBIBaHUSI.

11. Touku 3KkcTpeMyMa 1 3HaYCHHS (YHKIIMH B 3TUX TOUYKAX.
[Toctpoenue rpaduka GyHKIUH.

12. Hauajo MaTeMaTHYeCKOI'0 aHaI1u3a

Temamuka npakmuueckux 3aHAMUI U 1a00pamopHsIX padbom:
1-2. Ilonsite npousBoaHo. [Ipon3BoiHAs CyMMBI M pA3HOCTH.
3-4. [IponsBoaHAsA YaCTHOTO M TPOU3BEACHUS.

5-6. IlpousBoHast CIOKHOMN PyHKITUH

8. MakcumMyMm 1 MUHUMYM QYHKIIUH. Y paBHEHHE KacaTeIbHOM.
9. Bospacranue u yobiBanue GyHKImU. [Ipon3BogHbIE BBICIINX
HOPSIIKOB.

10.3agaun Ha MaKCUMYM U MUHUMYM.

11-12.ITocTtpoenue rpaukoB ¢ MPUMEHEHUEM MPOU3BOTHOM.

Camocmoamenvhasn paboma odyuarouwuxcs
Pedepar Ha Temy: «IIpousBoaHas HesIBHON QyHKIIUNY.
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Pedepar Ha Temy: «Jlorapudpmudeckoe nuddepeHImpoBaHue.
Pedepar nHa Temy: «IIpruMeHneHne CBOMCTB POU3BOTHON IS
UCCIIEIOBaHMs ABJICHUH (PU3NYECKOTO MUPAY,

Pedepar Ha temy: «IIpoekuuu Gpuryp Ha miockocts. M300paxenue
LWINH/pa, KOHyca U cepbl ¥ UX MPOEKIHMHA Ha MIOCKOCTHY.

Pedepar Ha Temy: «CriocoObl BEIYMCICHHUS TPOU3BOIHBIX CIOXKHBIX
GyHKIHI.

Pedepar Ha Temy: «Pu3zndeckuil 1 MEXaHUYECKUNA CMBICI IPOU3BOTHON
GyHKIHAN.

Tema 10. ®Dynxkuum, Npou3BOJAHbBIE,
HHTErpPaJibl

Cooepircanue yueonozo mamepuana

10

1. ITonsiTie nmepBooOpa3HOi

2. IlepBoobOpa3nas. HeonpeneneHHblil HHTETpaJl.

3.0npenieseHHbII MHTErpajl

4. ®opmyna Herotona-JleitOnuna

5. CBoiicTBa OIpeeIEHHOI0 HHTErpaia

6. CBolicTBa MUHTETPUPOBAHMSI.

7. IlepBooOpa3Has u UHTETpa

Camocmoamenvnan paboma o0yuarujuxcs

Pedepar Ha Temy: «I'eomeTpudeckuii CMBICT TIEPBOOOpa3HON
byHKIUNY,

Pedepar Ha Temy: «MeTo/1bI 3aMEHBI IEPEMEHHOM B HEOTIPEACIEHHOM
UHTETpaJIey,

Pedepat Ha Temy: «I[IprMeHeHNne NOHATHS HEONPEAEIEHHOTO UHTErpajia
JUIsl UCCIIEIOBaHMS ABJICHUN (PU3UUECKOT0 MUPAY,

Pedepat Ha Temy: «IHTErpHupOBaHue MO YacTSIM B HEOIPEACIEHHOM
UHTETpaJIC».

Pedepar Ha Temy: «['eomeTprueckuii, PU3NICCKUI 1 MEXaHUICCKHIMA
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CMBICJI OIIPEIEIIEHHOIO NHTErPAJIay.

Pedepat Ha Temy: « MeTOIBI 3aMEHBI IEPEMEHHOM B OTPEICIIEHHOM
WHTErpaje 1 TUHEHHBIX PYHKITUI,

Pedepar Ha Temy: «IHTErprpOBaHUE MO YACTSIM B ONpPeeIEHHOM
HUHTErpajiey.

Pedepar Ha Temy: «IHTErprupOBaHUE TPUTOHOMETPHUECKUX (DYHKIHID».

Pedepar Ha Temy: «MeTo1bI 3aMEHBI IEPEMEHHOM B ONIPEACIEHHOM
MHTETrpajie IPYU UHTETPUPOBAHUH PALIMOHAIBHBIX APOOED)

Tema 11. Ypasnenusn, nepasencmea,
cucmemul

Cooeporcanue yueonozo mamepuana

12

1. PaBHOCHJIBHOCTH YpaBHEHHUI U HEPABEHCTB.

2. PaBHoCcwiibHBIC TTpe0Opa30BaHMs YPABHCHHU U HEPABEHCTB.

3. OCHOBHBIE MTPUEMBI PELICHUS YPaBHEHUM

4. Bo3BeneHne ypaBHEHUS B UETHYIO CTETICHb

5. IloreHuupoBanue norapuMUIECKUX ypaBHEHUM

6. PerieHnne HepaBeHCTB

7. CrannaptHble HepaBeHCcTBa. HepaBeHcTBa ¢ Moaysimu. Meton
MHTEPBAJIOB

8. PaBHocuipHOCTE cucteM. Cucrema-ciiencreue. MeTol 3aMeHbl
HEU3BECTHBIX

9. PaBHOCMJILHOCTh CHCTEM M CUCTEMA CJICOCTBHUC.

10. YpaBHEeHuUs 1 HEPABEHCTBA U UX CUCTEM

Camocmoamenvnaa paboma odyuarouwuxcs
Pedepar Ha Temy: «/InadaHTOBBI ypaBHEHUS U METOABI UX PEIICHUN,
Pedepat Ha Temy: «OqHOpPOIHBIC yPaBHEHUS U METOJIBI UX PEIICHUS,
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Pedepar Ha Temy: « Tpuronomerpuueckie ypaBHEHHUsI U METOJIbI UX
peLICHUI,

Pedepar Ha Temy: «MeToabl pelieHUs] CUCTEM PallMOHAIbHBIX
YPaBHEHUN».

Pedepar Ha Temy: «I"paduyeckuii METO] peIIEHUs CUCTEM YPaBHEHUI.
Pedepat Ha Temy: « MeTOIbI 3aMEHBI IEPEMEHHON B PEIICHUH CUCTEM
YpaBHEHUI,

Pedepar Ha Temy: «['padudeckuit MeTO pEIICHUS CUCTEM HEPABEHCTBY.
Pedepar Ha Temy: «MeTo AeseHns OTpe3Ka Mmoroiam, Kak
NpUOIMKEHHBIA METO PEILICHHS YPAaBHEHHSD.

Pedepar Ha Temy: «Penienne cuctem, coaepKalux YpaBHCHUSI U
HEPABEHCTBA»

Tema 12. MatemaTH4eckas
CTATHCTHKA.

Cooeporcanue yueonozo mamepuana

10

1. BeiObopka, OCHOBHBIE TTOHSITHSI.

2. OTHOCHUTEIBbHASA YaCTOTA COOBITH.

3. YucnoBble XapakTEpPUCTUKU BHIOOPKHU.

4.I'paduueckoe MpeACTaBICHUE BRIOOPKH.

5. Pemrenue IMPAKTUYCCKUX 3aaa4 C IPUMCHCHUEM CTaTUCTUYCCKUX
MCTOJOB.

6.CnydaitHple IPU3HAKH.

Camocmoamenvnas paboma odyuaroujuxcs

Pedepar Ha Temy: «I1oBTOpHBII 1 6€CIIOBTOPHBIN 0TOOP, KAK METOIBI

CO3IaHUST BEIOOPKI,

Pedepat Ha Temy: «['paduyeckue MeTOAbI IPEICTABICHUS BEIOOPKIY,
Pedepar Ha Temy: «UnCIOBBIE XapaKTEPUCTUKU BRIOOPKUY,

Pedepat Ha Temy: « DyHKIIMOHATBHASI U CTATUCTHYECKAST 3aBUCHMOCTH
MEXy BETHIMHAMM.

Pedepat Ha Temy: «Koaddunument koppensauuu. Ero BUIbL».

Pedepar Ha Ttemy: «Koaddbunment nerepmunanuu. Ero BumbL.»,
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Pedepar na temy: «IIpocras nuHeliHas perpeccus.
Pedepat Ha Temy: «3aKOH OOTBIIUX YHUCET.

®opMa UTOroBOI aTTecTauus B (popmMe IK3aMeHa

23




3. YCJIOBUS PEAJIM3ALIMU TIPOTPAMMBbI YYEBHOU JUCHUATIJIMHBI
«OYA.12. MATEMATHUKA: AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O
AHAJIU3A; TEOMETHUS»

3.1. Ins peanuzanuu mporpamMmbl y4eOHON TUCHUILIAHBI PEIYCMOTPEHBI CIICUATbHBIE
HOMEUICHUS:

Kabuner «MaTtemaTtndeckne AMCIUILUIMHBDY, OCHAIICHHBIA 00OpYIOBaHHEM: pabouee
MECTO NpernojaBaTesis, MOCaJ0uHble MecTa oOydaromuxcs (IO KOJMYECTBY OOydarolIMXcCs),
ydeOHbIe HarjisiAHbIe MOCOOMs (TaONHIBI, TUTAKATBHI), TEMAaTHYECKHE TIANKA IHIAKTHIECKUX
MaTepHaoB, KOMIUIEKT y4eOHO-METOIUUYECKOI TOKyMEHTAlUN, KOMILJIEKT Y4eOHUKOB (y4eOHbIX
ocoOuil) M0 KOJIWYECTBY OOYYAIOLINXCS, TEXHUIECKHUMHU CPEACTBAMHU OOYUEHHUS: KOMITBIOTED C
JMLIEH3UOHHBIM ITPOrPaMMHBIM 00ecrieueHUuEeM, MYyJIbTUMEHAIIPOEKTOP.

Texnuveckue cpeacTBa 00y4eHUsI:

3.2. UupopmannoHHOe o0ecneyeHne peain3alui NporpaMmMbl

Jns peanuzauuu mporpaMMbl  OMOIMOTEUHBIH (OHJ 00pa3oBaTeIbHOM OpraHU3aluu
UMeEeT TIeYaTHbIE W/WIM DIEKTPOHHbIE 0Opa3oBaTeNbHbIE M WH(GOPMAIMOHHBIE PECYPCHI,
PEKOMEHAYEeMBIX ISl UCIIOJIb30BaHMs B 00pa30BaTEIbHOM IIPOLECCE.

3.2.1. OcHOBHBIE€ HCTOYHHUKH:

1. Marematuka: anrebpa M Hadajga MaTeMaTHYECKOTO aHaln3a, TeOMETpHSs.
AnrebOpa m Hayaima mareMatudeckoro amanmusa. 10 kimacc: 0a3oBbIA W yriTyOdl.
ypoBuu./ [ C. M. Hukonbckuii, M. K. Ilotanos, H. H. Pemernukos, A. B.
[ekun]— M.: Ilpocsemenne, 2021 r.- 431 c..un. — (MI'Y — mkone), - ISBN
978-5-09-027741-9.

2. Maremaruka: anreOpa W Hadalla MaTeMaTUYECKOrO aHaiu3a, T€OMETpPHS.
Anrebpa U Hadajma MareMaruueckoro aHamm3a. 11 kmacc: 6a3oBBIM M yriIyOuI.
ypoBuu./ [ C. M. Huxonsckuii, M. K. Iloranos, H. H. Pemernuxos, C. b.
Kanounes]- M.: IIpocsemenue, 2021 .- 464 c..un. — (MI'Y — mkomne), - ISBN
978-5-09-034223-9.

3. T'eomerpus. 10 kmacc: 6azoBbiid U yray6n. ypouu./ [ JI. C. Artanacsn, B. O.
bytysos, H. H. Pemernukos, A. B. lleBkun]|- M.: Ilpocsemenne, 2021 r.- 255
c.mt. — (MI'Y — mkone), - ISBN 978-5-09-027743-3.

3.2.2. JlonmoJiHUTEIbHbIE HCTOYHUKM:

4. Maremaruka: airebpa ¥ HayajJo MaTeMaTUYECKOTO aHaiu3a, T'€OMETpPHUS.
I'eomerpus 10-11 xnaccel. [HI.A. Anmumos, FO.M. Konsrun, M.B. Tkauépa]- M.:
IIpocsemenue, 2016 r.- 464 c.

5. MaremaTuka: anrebpa ¥ Hadajlo MaTeMaTH4YeCKOTO aHanu3a, reomerpus. 10
kinacc. [A.IL Kapn, A.JL Bepuep]-M.: IIpocsemienne, 2019 r.- 440 c.- ISBN:
978-5-09-072093-9

6. Maremaruka: anreOpa ¥ Hadajgo MaTeMaTHYECKOro aHaiu3a, reomerpus. 11
knacc. [A.IL Kapn, A.JL Bepuep] —M.: Ilpocsewmenue, 2019 r.- 440 c.- ISBN:
978-5-09-072093-9



4. KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHHUS YYEEHOI
JUCHUIIVIMHBI «OY1.12. MATEMATHUKA: AJITEBPA 1 HAYAJIA
MATEMATHUYECKOI'O AHAJIM3A; TEOMETHS»

Pe3yabTaTsl 00yueHust

Kpurtepun onenku

DopMBbI U METOBI
OLICHKH

B KAUECTBE PE3VJIbTATOB
OBYUEHMS OBYYAIOIIUECS
JIOJDKHBI OCBOUTD
CJIEIYIOLME PA3JIEJIbI
KYPCA:

Pa3Burtue nmoHsATHS O YKCIIE.
Kopnwu, crenenn, sorapudmel.

HapaJ'IJ'IeJ'ILHOCTB u
NEPNCHAUKYJIIPHOCTD IMMPAMBIX U
IJIOCKOCTEH B IPOCTPAHCTBC.

Tpuronomerpudeckue GOpMyJIbL.
Tpuronomerpuueckue GyHKIMH.

OIEeMEHTEI TCOPHU BEPOATHOCTH.

KoopauHaTel 1 BEKTOpHI B
IPOCTPAHCTBE.

OYHKIINH, TPOU3BOIHBIE,
WHTETPAJIbI.

YPaBHeHI/IH, HCEpPABCHCTBA,
CHCTCMBI.

MHOTrOrpaHHHUKH U KPYTJIbIC Tea.
OO0OBEMBI TEI.

Hauano maTemaTudeckoro
aHaJIn3a.

MaremaTuueckas CTaTUCTHKA.

B KAUECTBE OCHOBHBIX
VYMEHHWI 1 HABBIKOB

«OTIANYHOY - TEOPETHUECKOE
coJiepKaHne Kypca OCBOCHO
MOJTHOCTBIO, 0€3 Tpo0eoB,
yMeHus ¢(hOpMHUPOBAHBI, BCE

PeyCMOTPECHHBIC
porpaMmMoit y4eOHbBIC
3aaHus BBITTOJTHEHBI,

Kau€CTBO HX BbIIIOJIHCHHUA
OLICHCHO BBICOKO.

«X0opo1Ioy» - TEOPETUIECKOE
coJiepaHue Kypca OCBOCHO
MOJIHOCTBIO, 0e3 MmpoOenoB,

HEKOTOpHIE YMEHUS
c(OpMHPOBAHEI
HEJI0CTaTOYHO, BCE
MIPEyCMOTPEHHBIC
IIpOrpaMMon y4eOHbIe
3a7aHus BBITTOJIHEHHI,
HEKOTOpbIE BHUIBI 33JaHUHN

BBIIIOJIHEHBI C OIIMOKAMHU.

«Y IOBIIETBOPUTEIILHO -
TEOpPETUYECKOEe COJIepKaHNe
Kypca OCBOCHO YaCTHYHO, HO
poOeITbI HE HOCSIT
CYIIECTBEHHOTO XapakTepa,
HE00XOIUMBIE YMEHHUs
paboTel C  OCBOGHHBIM
MaTepuaioM B OCHOBHOM

c(hOpMHUPOBaHHI,
OOJIBIIMHCTBO
IpeTyCMOTPEHHBIX
pOrpaMMoit o0y4eHus
y4eOHBIX 3a7aHui
BBITIOJTHEHO, HEKOTOPBIE H3
BBITTOJTHEHHBIX 3a7aHui

COJIEpIKaT OLITUOKH.

«HeynoBneTBOpUTENBHOY -
TEOPETUYECKOE CO/Iep KaHne
Kypca He OCBOEHO,
HE0OXOUMBbIC YMEHHUSI HE

YCTHBIU OIPOC,
TECTUPOBAHUE,
BBIIIOJIHCHHE
WHIVBUAYaIbHBIX 3aaHUAN

paSJ'II/I‘{HOI\/'I CJIOKHOCTH

OLIEHKA OTBETOB B XOJI€
IBPUCTUYECKOI Oecepl,

TECTUPOBAHUE

OIICHKAa OTBCTOB B XO/JI€

IBPUCTUYECKON Oecepl,

IIOArOoTOBKA HPGSGHTaL[Hﬁ

YCTHBII OIIpocC,

BBLITIOJIHEHHE
WHIWBHIyATbHBIX 33JIaHUN

paSJ'II/I‘{HOI\/'I CJIOKHOCTH

YCTHBII OIIpocC,

BBLITIOJIHEHHE
WHIWBHUIyATbHBIX 33JIaHUI

paSJ'II/I‘{HOI\/'I CJIOKHOCTH
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JOJDKHBI BbITh
COOPMHNPOBAHDBI
CJIEAYIOUIUE:

- BIaJICHHE METOJaMuU
JI0Ka3aTeNbCTB U AJITOPUTMOB
pelIeHus, YMEHHE UX TPUMEHSTb,
IPOBOAMTH JJOKA3aTEIbHbIE
paccyXJIeHHs B XOJ€ pelIeHUs
3a/1a4;

- BJIaJICHUE CTaH/IapTHBIMHU
pUEMaMU PELICHUS
palMOHANbHBIX U
UPPALMOHATIbHBIX, I0KA3aTENIbHBIX,
CTEMEHHBIX, TPUTOHOMETPUUECKUX
YpaBHEHUI U HEPABEHCTB, UX
CUCTEM;

- opMHUpOBaHUE TIPEACTABICHUI
00 OCHOBHBIX MOHSITHUSX
MaTEMaTHYECKOI0 aHaJIN3a U UX
CBOMCTBAX, BIaJICHUE YMEHHEM
XapaKTepu30BaTh;

- YMETh UCCIIEI0BATh OBEACHUE
(GyHKIMH, UCIIOJIB30BATh
MOJIyYEHHbIEC 3HAHUS Il ONMCAHUS
U aHaJIn3a peasbHbIX
3aBUCHUMOCTEH;

- OBJIa/ICHHE OCHOBHBIMU
MOHATHUSIMHU O TUIOCKHUX U
IPOCTPAHCTBEHHBIX
FeOMEeTPHUECKUX PUTypax, Ux
OCHOBHBIX CBOMCTBAX;

- BJIaJIETh YMEHHUEM paCIlO3HaBaTh
Ha YepTekax, MOJEIAX U B
peaibHOM MHUPE FEOMETPUUYECKHE
duryps;

- YMETh IPUMEHSTh U3y4YCHHbIE
CBOICTBa reOMETpUUECKHUX (PUTYP
u GOopMyII AJis pelIeHUs
F€OMETPUUYECKUX 3a/1a4 U 337134 C
MPAKTUYECKUM COJEPKAHUEM.

c(OpMHPOBAHBI,
BBINOJIHEHHBIC YUCOHBIC
3a/IaHusl coZiepKaT rpyObie
OIITHOKH.

YCTHBI OIpoc,

TECTHPOBaHUE,

JIEMOHCTpAIIHs YMCHHUS
dbopMyHpoOBaTh 3a1a4U
JIOTMYECKOT0 XapaKkTepa u
NPUMEHSTh CPEJICTBA
MaTeMaTU9IeCKOM JIOTUKH

AJI UX pCHICHU A
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