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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:

[TporpaMMa opueHTHpOBaHA Ha JOCTUKEHHUE CIEAYIOLIUX LETeH:

- ¢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 WHIWBUIYATHHOCTH, TOSIBJICHUE >KU3HEHHBIX TUIAHOB,
TOTOBHOCTh K CaMOOIPEIEICHUIO; — JOCTHKEHHE BBITYCKHUKAMU TUIAHUPYEMBIX PE3YyJIbTATOB:
KOMIIETCHIIMM ¥ KOMIIETEHTHOCTEHW,  OMpeAeNsaeMbIX  JIMYHOCTHBIMH,  CEMEHHBIMH,
OOIIECTBEHHBIMU, TOCYAAPCTBEHHBIMU TMOTPEOHOCTSIMH W BO3MOXKHOCTSAMH OOYy4arolerocs
CTapILEro MKOJbHOI'O BO3pPACTa.

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

- Pa3BHTHE JIOTHYECKOT0, AITOPUTMHUECKOTO U MATEMATUYECKOTO MBILIJICHUS;

- OBJIAJIeHHe KJIIOYEBhIC TMOHSATHUSMU M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX Oa3upyercs
MaTe€MaTHKa, pacllO3HAaBAaHUEM COOTBETCTBYIOIIMX MM IPHU3HAKOB U  B3aMMOCBS3EH,
CIIOCOOHOCTBIO  IEMOHCTPUPOBATh PA3IMUYHBIC TMOAXOABI K HM3YyUYEHUIO OCOOEHHOCTEH,
XapaKTEePHBIX JJI1 MATEMATHKU;

- BOCNIMTAHWE CPEJCTBAMU MATE€MaTHUKU KYJbTYphbl JIMYHOCTH, TOHUMaHUS 3HAYMMOCTH
MaTE€MaTUKU JJIs HAyYHO-TEXHMYECKOro IpOrpecca, OTHOUIEHUS K MAaTeMaTHKE KakK K 4acTu
00IIeYeNIoBeuecKOl KyJIbTYphl, YHUBEPCAITBLHOM S3bIKE HAYKH, IMMO3BOJISIIOIIEM OIKCHIBATH U
M3y4aTh peaJIbHbIE IPOLIECCHI U SIBJICHUS.

B pesynprare wu3ydeHus ydeOHOU mucnmmuinHbl «MartemaThka: anreOpa W Havana
MaTEeMaTHYECKOI0 aHaJIN3a; TEOMETPHS 00yUaroIIUiCs JOHKEH:

3HATH/IIOHUMATH:

—KIIIOYEBbIE TIOHSATUS M 3aKOHOMEPHOCTH, Ha KOTOpBIX Oa3upyeTcss MaTeMaTuka,
pacmo3HaBaHUE  COOTBETCTBYIOIIMX WM TPU3HAKOB H  B3aUMOCBSI3EH, CIIOCOOHOCTH
JEMOHCTPUPOBATh Ppa3JIMYHbIE MOAXOJbl K HU3YYEHHIO OCOOEHHOCTEW, XapaKTepHBIX s
MaTE€MAaTHUKU;

— 0 JTaHHOW TPEeIMETHOW 00JIaCTH MaTEeMAaTHUKH, KaK LEeJTOCTHOW TEOpHH (COBOKYITHOCTH
Teopuii), 00 OCHOBHBIX CBSI35IX C MHBIMH CMEXHBIMU JUCIIUILTTHAMH.

- I YCHEIIHOTO MpOJOJKeHHs] oOpa3oBaHMs MO CHELHMATbHOCTAM, CBSI3aHHBIM C
MPUKIATHBIM UCTIOJIB30BAHUEM MATEMATUKH.

YMeThb:

— pelarh, Kak HEKOTOPbIE MPAKTUYECKHUE, TAK U OCHOBHBIE TEOPETUUECKHUE 3a]]a4H, XapaKTepHbIE
JUISL UCTIOJIB30BaHUSI METOJ0B U MHCTPYMEHTApHUsI MaTEMAaTUKH JJIsi 00€CTICUCHHS] BO3MOKHOCTH
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YCIIEUTHOTO MPOJODKEHUST 00pa30BaHMs MO CHELHATBHOCTAM, CBSI3aHHBIM C OCYIIECTBICHUEM
HAYYHOM U UCCIIEIOBATENbCKOM IE€ATEIHbHOCTH B 001aCTH MaTEMaTHKU M CMEKHBIX HayK.

- UCIIOJIB30BaTh YHCJIOBBIE MHOXKECTBA HA KOOPAWHATHOM IMPSAMOM M HA KOOPAMHATHOU
TUIOCKOCTH VISl ONTMCAHUS pealbHbBIX MPOLIECCOB U SIBICHUN;

- IIPOBOAMTH JOKa3aTENIbHBIE PACCYXACHHUS B CUTyalUsX IOBCEAHEBHOW >KU3HH, IPH
pelIeHNnH 3a1a4 U3 IPYTUX MPeIMETOB;

- CBOOOJHO OINEPUPOBATH MOHATHSAMH: HATypaJbHOE YHUCIIO, MHOKECTBO HATypPaJbHBIX
YHCell, IEeN0e YHMCI0, MHOXKECTBO IEJIBIX YHUCEN, OOBIKHOBEHHas ApoOb, JecsATHYHAas IpoOb,
CMeIaHHas Apo0b, palMOHAIIBHOE YHCII0, MHOXKECTBO PAlMOHAIBHBIX YHCEN, HPpPALMOHATEHOE
YHUCIIO, KOPEHb CTEMEHU N, JIEUCTBUTENBHOE YHCIO, MHOMXECTBO JCHCTBUTENBHBIX YHCEN,
FEOMETPUYECKass HHTEpIpeTalysl HaTypajbHBIX, LEJbIX, PALUOHAIbHBIX, JEHCTBUTEIBHBIX
YHCell;

— HCIOJIb30BaTh MPU3HAKU JEIMMOCTH CYMMBI M TPOM3BEAEHUS IPU BBIIOJHEHUU
BBIUMCJICHUM U pELlIEHUH 3ajay;

- BBINOJHATH OKPYTJCHHE pPAlMOHANBHBIX W HMPPAIMOHAIBHBIX YHCEN C 3a/JaHHOU
TOYHOCTHIO;

- BBIMIOJIHSTH BBIYUCIICHUS U TIPE0Opa30BaHUs BHIPAKEHUH, COMIEPKAIINX IEHCTBUTEIbHbIC
YHClla, B TOM YHCJIe KOPHU HaTypaJIbHbIX CTEIIEHEH;

- BBINOJHATH CTaHAAPTHBIE TOXKICCTBEHHbIE MPEOOPa30BaHMsl TPUTOHOMETPHUECKHUX,
JOTapu(PMHUECKUX, CTETICHHBIX, HPPALMOHATBHBIX BBIPAKECHUI;

- cBOOOJHO oOMEpUpPOBATh TMOHSATUSIMU: ypaBHEHHUE, HEPABEHCTBO, PABHOCHIIbHBIC
YpaBHEHHS U HEPABEHCTBA, YpPAaBHEHHUS, PAaBHOCWIbHbIE Ha MHOXECTBE, pPaBHOCUJIbHBIC
npeoOpa3oBaHus ypaBHEHUH;

- pemiath pa3Hble BUJIbl YPaBHEHUH U HEPABEHCTB M UX CHCTEM, B TOM YHCJIE HEKOTOpHIE
ypaBHEeHUA 3-ii U 4-i cTeneHeil, ApoOHO-paIlMOHATIFHBIC U UPPAIlOHATbHBIE;

- OBJIAJICTh OCHOBHBIMH THIIAMH ITOKA3aTEIBHBIX, JIOTApU(IMUUECKUX, UPPAIHOHAIBHBIX,
CTCTICHHBIX YPaBHEHHUI U HEPABEHCTB U CTAH/IAPTHBIMU METOJAMU UX PEIICHUN U MPUMEHSTh UX
IIPU PEIICHUH 3a]a4; IPUMEHITh TeopeMy be3y Kk peleHno ypaBHeHul;

— TpUMEHSTh TeopeMy Buera s pemieHUs HEKOTOPHIX YpaBHEHH CTENEHHU BBIIIE
BTOPOH; MOHMMAaTh CMBICI TEOPEM O PAaBHOCHUJIBHBIX M HEPABHOCWIBHBIX MHpeoOpa3oBaHUSIX
YpaBHEHUI U YMETh UX TOKA3bIBaTh;

— BJIAZICTh METOJAMHU PEIICHUS YpPaBHEHUH, HEPAaBEHCTB U MX CHCTEM, YMETh BBHIOMpATh
METOJ pemIeHust U 000CHOBBIBATH CBOI BBIOOD;

— HCMONB30BaTh METOJl MHTEPBANOB [JJs pPEIICHHUS HEPaBEHCTB, B TOM YHCIE
JIpOoOHOpAIMOHAIBHBIX U BKIIIOYAIOLINX B ce0s1 HpPaLlMOHAIbHbIE BHIPAKECHUS;

— pewmaTh aiareOpanyecKue ypaBHEHHUS M HEPAaBEHCTBA M HMX CHCTEMBI C MapaMmeTpamu
anredpandeckuM U rpaguueckuM MeTo1aMu;

— BJIaJIETh Pa3HBIMU METOJIaMU J10Ka3aTEIbCTBA HEPABEHCTB;

— n300paxaTh MHOKECTBA Ha IUIOCKOCTH, 3a/1aBa€Mble YpaBHEHHUSIMH, HEPABEHCTBAMH U UX
CUCTEMaMHU;

— CBOOOJTHO HCTIOJIb30BaTh TOKACCTBEHHBIE MPEOOPa30OBaHMS NP PEUICHUN YPaBHEHUN H
CHUCTEM YpaBHEHHI;

- BJIAJCTh MOHATHSIMMU: 3aBUCUMOCTb BEJIMYMH, (DYHKIUS, apryMEHT M 3HAaUeHUE (DyHKIHH,
00J1acTh OMpeNeseHUsT W MHOXKECTBO 3HA4YCHHWH (YHKIMH, TpadhuK 3aBUCHUMOCTH, Tpaduk
GyHKUMM, HyIW (QYHKUUH, MPOMEXKYTKH 3HAKOIOCTOSHCTBA, BO3PACTAaHHE HAa YHCIOBOM
POMEXYTKe, yObIBAHHE Ha YHUCIOBOM IMPOMEXYTKE, HauOosblliee M HaUMEHbIIee 3HAUCHHE
(YHKIMK Ha YUCIOBOM IPOMEXKYTKE, MEepHOAMUYEcKass (YHKLUS, MEPHOA, YeTHAs M HEUYETHas
GYHKIUHM; YMETh IPUMEHSTh 3TH MOHATH PU PEeLICHUH 3a/1a4;

—  BJAJeTh TOHATHEM  CTENECHHas, I[oKas3aTelbHas,  (YHKIHUS, OSKCIIOHEHTa,
norapudpmuueckass (GyHKIHS, TPUTOHOMETPHUYECKHE (YHKIWHU; CTPOUTh WX TpaQuKH M yMETh
MPUMEHSTH CBOMCTBA 3TUX (DYHKIIMIA MIPH PEIICHUN 33]1aY;
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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 BBIOOPKOI 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;

— UMETh MNPEACTABIEHUWE O IUCKPETHBIX W HENPEPBIBHBIX CIy4YallHBIX BEJIMYUHAX, 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
ONTUMAJILHOTO PE3yJIbTaTa;

— aHAJNM3MPOBATh U HHTEPIPETUPOBATH IOTYUYEHHbIE PEIICHHS B KOHTEKCTE YCIIOBHS
3aJjauM, BEIOUPATh PEIIeHUs, HE POTUBOPEYalie KOHTEKCTY;

— MEPEeBOAUTH NMPU PEIICHUH 33Ja4i MH()OPMAIUIO U3 OJHON (OPMBI 3alUCH B JPYTYIO,
UCIIOJIB3YS IPU HEOOXOJUMOCTH CXEMBI, TaOJINILIbI, TPaUKH, TUArPaMMBI.

OcBoeHne conepkaHus Y4uyeOHOW IUCHUIUIMHBI «Marematuka: anreOpa ¥ Havana
MaTEMaTHUYECKOr0  aHaliM3a; TeoMeTpus» o0ecleduBaeT JOCTHKEHHE O00ydaroIuMUcs
CIEeIYIOIINX Pe3yJbTATOB:

JIUYHOCHHBIX:

® IIEJIOCTHOE MPEACTaBIEHNE O MaTeMaTHUKe, KaK YHUBEPCAIIbHOM SI3bIKE HAYKH, CPEICTBE
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 dYepes
3HAKOMCTBO C HCTOpHUEH Pa3BUTHUSI MATEMATHUKH, SBOJIOIMEH MaTeMaTHUYECKUX UICH;
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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 MaTeMaTUYECKON 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;
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® 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 YYEBHOU JUCHUIJIAHBI

2.1. O0beM yueOHO# JMCIHMIIMHBI M BUABI Y4e0HO# padoThI

Buj yue6Hoii padoThl Oobvem uacos

MakcumanbHas yyeOHas Harpys3ka (Bcero) 234
Oo0si3aTeibHAsE Ay IMTOPHAsA yueOHass Harpy3Ka (Bcero) 234

B TOM YHCJIE:

JIEKIIMOHHBIE 3aHSITUS 234
IPAKTUYECKHUE 3aHSTUS -
CEMHMHAPCKHUE 3aHATUS -
CamocTosiTesibHas paboTa o0yuyawuierocs (Bcero) -

IIpomeskyTouHnas arrecranus B Gopme dIK3aMeHa




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

HaunmeHoBaHMe pa3e/ioB U TeM Coaepxanue yueOHOro MmarepuaJa u GopmMbl OpraHu3alun O0bém B Yposenn
AeSITeJIbHOCTH 00Y4YaIOIIUXCS yacax OCBOCHUsI

Tema 1. Cooeporcanue yuednozo mamepuana (yKazoleaemcs nepeieHs

Pa3BuTHe NOHSTHS O YHCTIE OUOAKMuU4ecKux eOUHUY membl, Kaxcooe 3HaHue, yKasamtvoe 6 n. 2.3., 12 1

00JIXICHO HAlIMU ompadicenue 8 OUOAKMUYeCcKUx eOuHUYax)

1. MaTemaTuKa B HayKe U IPAKTUYECKOM eATENbHOCTH

2. IloBTOpEHUE MHOKECTB HaTYpaJIbHBIX, IENbIX, PALIUOHATBHBIX U
MPPALMOHAIIbHBIX YHCE.

3. JlelicTBUTENbHBIC YKClA

4. IlpubauxenHoe ynciuo. [IpaBuiio OKpyrieHus Yucell.

5. KommiekcHbie uncia

6. PazBuTHe NOHATHS O YHCIE

Camocmoamenvnaa paboma ooyuarowuxcs:

Pedepar Ha Temy «Pa3BuTHe MOHATHS O YUCIIEY.

Pedepar Ha Temy «MHOXecTBa (UUCIIOBBIE, TEOMETPUUECKUX (PUTYP)»
Pedepar Ha Temy «XapakTepuCTHUECKOE CBOMCTBO, DJIEMEHT
MHOXECTBA, IIyCTOE, KOHEYHOE, OECKOHEUHOE MHOXKECTBOY

Pedepar Ha Temy «CriocoObI 3a1aHust MHOKECTB. [10IMHOXKECTBOY
Pedepar Ha Temy «OTHOLICHUS TPUHAATICKHOCTH, BKIIFOUCHHUS,
paBeHcTBa. Onepanuy HaJl MHOXKECTBAMHU.

Pedepar na Temy «Kpyru Diinepa. Koneunsie u 6eckoHEUHbIE, CUETHBIC
Y HECYETHbIE MHOXECTBA

Tema 2. Cooepircanue yueonozo mamepuana 28 2
Kophu, crenenn, jorapugmsi 1. IToBTopenue. CreneHu

2. KopeHb HaTypaJlbHOM U 11e10# creneHn. Ero oco6eHHoCTH.
3. CBolicTBa KOpHEH HaTYpaJIbHOM U LI€JIONW CTEIIEHH.

4. CreneHu ¢ palMOHAILHBIMU U ACHCTBUTEIbLHBIMU MTOKA3ATEISIMH.
5. CBoiicTBa cTENEHEeN ¢ pallMOHATIbHBIMU U ACHCTBUTEIbHBIMU
MMOKa3aTeIIMHI

6. [Tonsitue norapudma




7. OCHOBHBIE CBOMCTBA JIOTaprU(hMOB

8. Iloka3zaTenbHas QyHKUIUSA

9. UppanuoHanbHble ypaBHEHUS

10. IIpocreiimme noka3aTeabHbIE YPAaBHEHUS

11. IIpocreiimne nmokas3aTesbHbIE HEPABEHCTBA

12. IIpocTeiimme gorapupmMuuecKue ypaBHEHHS.

13. IIpocTeiimme gorapupmMuyecKkiue HepaBeHCTBA

14. KopHu, creneHu u Jorapudmol

Camocmoamenvnan paboma odyuarwuuxcsa

Pedepar Ha Temy: «PaznudHbie cr1OCOOBI pemIeHUs JTOTapu(OMUIECKUX
YpaBHEHU».

Pedepar na Temy: «Paznuunble ciocoObl perieHus MoKazaTeabHbIX
YpaBHEHUI».

Pedepar Ha Temy: «PaznudHbie cr1OcOOBI pemeHus JTOTapuOMUIECKUX
HEPaBEHCTBY.

Pedepat na Temy: «Paznuunble ciocoObl perieHus MoKa3aTeabHbIX
HEPaBEHCTBY.

Tema 3. IlapajieIbHOCTD U
MePNEeHTUKYJISIPHOCTDh MPSIMBIX H
IJIOCKOCTEll B MPOCTPAHCTBE

Cooeporcanue yueonozo mamepuana

20

1. [Ipeamer ctepeoMeTpun. AKCHOMBI CTEPEOMETPHUH.
HekoTopsie ciecTBUs U3 aKCHOM.

2. BzaumHOE pacnonoxeHue AByX MPsIMbIX B IPOCTPAHCTBE.
[TapannenpsHOCTh Tpex NpsAMbIX. [lapanienbHOCTh IPSAMON U MIIOCKOCTH
B [IPOCTPAHCTBE

3. CkpelmBaronmecs npsiMble. YTJIbl C COHAIIPABICHHBIMU CTOPOHAMM.
YroJs1 MeK1y NPIMBIMU

4. HapaJ'IJ'ICJ'ILHBIC miockoctH. CBOMCTBA IapaiJICJIbHBIX MJIOCKOCTEH

5. Terpasap, ero anementsl. CBOICTBa TeTpasapa

6. [Tapannenenunen, ero anemeHTsl. CBOMCTBA Napaiesienuneaa
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7. IlepnieHqUKYJISIpHBIE IPSIMBIE B TPOCTPAHCTBE.
[TapajuienbHble nNpsMble, NEPIECHANKYISIPHBIE K INIOCKOCTH

8. PaccTosiHue OT TOYKH J10 TIJIOCKOCTU. TeopeMa o Tpex
NEePIEHAUKYISIPAX. YTOI MEXAY IPSIMOM U INIOCKOCTBIO.

9. IByrpannbiii yroii. [Ipu3Hak nepneHIuKyIIpHOCTH ABYX MIOCKOCTEH.

[IpsAMOYTO/IBHBIN NapaJUICICINIIE

10. [NapamienbHOCTb U MEPIEHIUKYIISIPHOCTD MPSAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE

Camocmoamenvnas paboma odyuaroumuxcs

Pedepar Ha Temy: «OpToronansHoe npoekTupoBanue. HakioHHbIe 1
MIPOCKLIUNY.

Pedepar Ha Temy: «M300paxkeHne MpoCcTeHIIUX MPOCTPAHCTBEHHBIX

buryp Ha MIOCKOCTHY.

Pedepar na temy: «llapamiensHoe MpOEeKTUPOBAHKUE U U300paKEHHE
buryp».

Pedepar na Temy: «I'eomeTprudeckue MecTa TOU€K B IPOCTPAHCTBEY.
Pedepat na Temy: « TpéxrpaHHbIif YOI M €TO CBOHCTBAY.

Tema 4. TpuroHomeTpuieckue
¢popmyasl. Tpuronomerpuyeckue
pynxuun.

Cooeporcanue yueonozo mamepuana

34

1. ITonsatue yria. I'pagycHas mepa u3MepeHus yria.

2. Paguannas mepa yria.

3. Tpuronomerpuyeckue QyHKITUH.

4. OcHoBHBIE (HOPMYJIBI TPUTOHOMETPUH.

5. Tpuronomerpuyeckue onepauyy Ha1l YACIOM HAa €IHHUIHON
OKPYHOCTH.
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6. ®opmymel TpuroHoMeTpuH. Mcnonb3oBanue GopMyI A PEIICHUS
3a/1ay.

7. Tpuronomerpudeckue GyHKIIMHA TBOWHOTO U TTOJIOBUHHOTO
apryMeHra.

8. Tpuronomerpuueckue GyHKIUA U UX TpaduKu

9. CBoiicTBa TPUTOHOMETPHUECKUX (PYHKITUH.

10. MccnenoBanue GyHKIIUN U TOCTpOEHUE TPaUKOB.

11. I'paduku GpyHKIMI cCHHYCa U KOCHHYCA.

12. O6paTHBIE TPUTOHOMETPHUECKUE (PYHKITUH.

13. Ilpocreiinine TPUrOHOMETPUUECKUE YPABHEHMSL.

14.. YpaBHeHus, cBOAAIIMECS K IPOCTEUIITMM TPUTOHOMETPHUUECKHM.

15. Meroa 3aMeHbI IEPEMEHHON B PEIIEHUH TPUTOHOMETPUUYECKUX
ypaBHEHUM

16. Ilpocreiime TPUrOHOMETPUUECKHE HEPABEHCTBA.

17. PemieHust TpUrOHOMETPUYECKUX HEPABEHCTB.

Camocmoamenvnaa paboma odyuarouguxcs

Pedepar Ha Temy: «OOpaTHbIE TPUTOHOMETPUYECKHE (PYHKITUH, UX
TJIaBHBIC 3HAYCHUS, CBOMCTBA U TPa(QUKI.

Pedepar Ha Temy: «OaHOPOIHBIE TPUTOHOMETPUUYECKHIE YPAaBHEHUS 1-TO
U 2-TO TIOPSZIKA U METOBI MX PEIICHUS.

Pedepar Ha Temy: «CrucTeMbl TPUTOHOMETPUYECKUX YPABHEHUI.
Pedepar na Temy: « TpuronomeTpudeckue ypaBHEHHsI, CBOISIINECS K
paloHaTbHBIMY.

Pedepar Ha Temy: «Paznuunbie criocoObl penieHus
TPUTOHOMETPUUECKUX YPaBHEHHI.
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Pedepar Ha Temy: «I"paduyecknii cmocod perneHus JorapupMuIecKux
HEPABEHCTBY.

Tema 5.
JJIeMeHTbI TeOPUH BEPOSITHOCTEI.
Kom0unnaropuka.

Cooeporcanue yueonozo mamepuana

12

1. Pa3menienue, nepecTaHoBKa, COYETAHMUS.

2. Pemenne npoctelmx KOMOMHATOPHBIX 3a/1a4

3. bunom HeroToHa.

4. Kimaccuueckast BEpOsITHOCTb COOBITHS. ['eomeTpuueckas BEpOSITHOCTb.

5. Cymma 1 coBMeIIeHre COOBITHIA. 3aBUCHMbIE U HE3aBUCUMBIC
COOBITHSI, COBMECTHBIC 1 HECOBMECTHBIE.

6. Ciiyyaitnast BenuunHa. MaremaTHueckoe OXugaHue U TUCTIePCUs
CITy4allHOW BEJIMYUHBI.

Camocmoamenvnaa paboma odyuarowuxcs

Pegepar Ha Temy: «Pa3mernienus, nepecTaHOBKH, COYETAHUS C
ITOBTOPEHUSIMUY.

Pedepar Ha Temy: «Ciyyan npuMeHeHHs] KOMOMHATOPHKY B pEeILICHUH
3a1a9».

Pedepar nHa Temy: «bunom HeloToHa 1 cBSI3b MeX /1y OMHOMUAIBHBIMU
KO3 PHUIMEHTAMU B OJTHOM PA3TIOKCHHUN.

Pedepar na Temy: «MeTox nepebopa BapHaHTOB, KAK OCHOBHOW METOJ
KOMOMHATOPUKI.

Pedepar Ha Temy: «OCHOBHBIE IIpaBUJIa KOMOMHATOPUKHU: IPABUIIO
CJIOKEHHSI, IPABUIIO YMHOXKEHUS, IPUHIUI J{MpHUXIIE».

Pedepart na temy: «Iloctpoenue coorBeTcTBUil. UHBEKTUBHEIE U
CIOPBEKTHBHBIE COOTBETCTBH. buekunm».

Pedepar Ha Temy: «MaTtemMaTH4YECKOE OKUTAHUE U TUCTICPCHS
JUCKPETHOM CIIy4allHOM BEJIMYMHBI, UX CBOKCTBA.).
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Pedepar Ha Temy: «Dopmyna nomHon BepositHocTH. Dopmyiel baiiecay.
Pedepat na Temy: « Kommos3uiust cirydaifHbIX BETHUUHY.
Pedepar Ha Temy: «PacnpeneneHus TMCKPETHBIX CITyYalHBIX BETHYUH.

Tema 6. KoopauHaThl M BEKTOPbI B
MPOCTPAaHCTBe.

Cooeporcanue yueonozo mamepuana

16

1. IToBTopenue. [lonaTre BEeKTOpa B IIIAaHUMETPHH.

2. ITonsitue BekTopa B mpocTpancTBe. CII0KEHUE U BHIYUTAHUE
BEKTOPOB. Y MHOKEHHE BEKTOpa HA YUCIIO

3. CnoxeHue 1 BBIYUTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpPA HA YUCIIO.
Kom1uiaHapHble BEKTOPBI

4. KoopauHaThl TOYKU U KOOPJMHATHI BEKTOpa

5. Pemienue 3a1a4 B KOOpJAUHATAX.

6. CkaysipHOE MPOU3BEICHUE BEKTOPOB

7. YT0oa Mexay BEKTOPaMH.

8. KoopanHatThl ¥ BEKTOPHI B IPOCTPAHCTBE.

Camocmoamenvnan paboma odyuarwuuxcsa

Pedepar Ha Temy: «BekropHOe mpon3BeicHUE BEKTOPOBY.

Pedepat Ha Temy: «JIuHelHas 3aBUCUMOCTh BEKTOPOBY.

Pedepar Ha Temy: «OpThl U HaNpaBJIAOLIME KOCUHYCBI 1€KAPTOBOM
TPEXMEPHON CUCTEMBI KOOPANHAT.
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Pedepar Ha Temy: «Penienue TpeyroiabHUKa B KOOPAMHATAX, €TI0
MeraH, OMCCEKTPUC, BBICOT B KOOPIUHATAX).

Tema 7. DyHKUMHU, NPOU3BOIHBIE,
HHTErpaJibl

Cooepircanue yuebnozo mamepuana

18

1. IToBTrOopenwue. DnemenTapHbie GyHKINU. ClI0KHBIE (YHKIINU.

2. ObnacTp ornpeneneHus 1 0071acTh N3MEHEHUS (PYHKIINH.
OrpaHMyeHHOCTb (DYHKIIHH.

3. YeTHOCTb, HEUETHOCTb, IEPUOANYHOCTD (PYHKIINN

4. IIpomexxyTKH BO3pacTaHusl, yObIBaHUsI, 3HAKOTIOCTOSHCTBA U HYJIN
byHKIMN

5. UccnenoBanue GyHKIUN U TOCTPOEHHUE UX IPpauKOB
3JIEMEHTAPHBIMH METOJaMH

6. OcHOBHBIE CITOCOOBI MpeoOpa3oBaHus rpaPuKOB

7. IMoctpoenue rpaduka GyHKIMH, UCTIONB3YS TPpeoOpa3oBaHUS.

8. ITonsitue 0OpaTHON PYHKINK

9. ®ynku U rpaduku

Temamuxa npakmuueckux 3aHAMuUI u 1a60pamopHvix paoom:

1. Onpenenenue GyHKIUU, Pa3TUIHBIC CITOCOOBI 3aJaHUSI.

2. ObnacTp orpeeNeHus] © MHOXKECTBO 3HaUEHHI; rpaduk GyHKINH,
nmocTpoeHue rpagukoB QyHKIUH, 3aJaHHBIX PA3TUIHBIMHA CIIOCOOAMH.
3. MOHOTOHHOCTB, YeTHOCTh, HEUETHOCTh, OTPAHUYECHHOCTb,
MIEPUOTUIHOCTb.

4. IIpomexxyTKH Bo3pacTaHus U yObIBaHUs, HAMOOJIbIIICE U HAMMEHBIIIEE
3HAYCHUSI, TOYKH IKCTPEMyMa.

5. I'papuueckast untepnperanus. [lpumepsl GpyHKIIMOHAIBHBIX
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3aBHCHMOCTEH B peabHbBIX MPOLIECCaX U SBICHUSX.

6. Apudpmernyeckue onepanuu Hajx GyHKuuAMU. CroxxHast pyHKIUSA
(KoMTIO3UIINSA).

7. IlonsiTre o HenpepbIBHOCTH PyHKIUH. OOIaCTh ONpeeeHus U
00J1acTh 3HAYCHHUI 00pAaTHON (DYHKIIHH.

8. IIpeoOpazoBanus rpauKoB.

9. IlapayuienbHbBINA TIEPEHOC, CAMMETPHUSI OTHOCUTEIBHO OCE KOOPANHAT
¥ CUMMETPUSI OTHOCUTENHHO Hayana KOOpIUHAT, CAMMETPHUS
OTHOCHUTEJIBHO MPSAMOU Y = X, PACTSKEHHUE U CKATHUE BAOJIb OCE
KOOpJMHAT.

Camocmoamenvnas paboma odyuarouwuxcs

Pedepar Ha Temy: «[Ipumenenne GyHKIMA B SKOHOMHKE.

Pedepar Ha Temy: «IloBopoT kak crmocod nmpeodpa3oBaHus rpauKoB
byHKIHR.

Pedepar Ha Temy: «Iloctpoenue rpadukoB GyHKIIUN, COAESPKAIIIX
MOJTYJI».

Pedepar Ha Temy: «IlocTpoeHne OMKBaIpaTHBIX TapadbO.

Pedepar Ha Temy: «CnoxHast QyHKIIH, UX CBOWCTBAY.

Pedepar Ha Temy: «Paznuunbie criocoObl mpeoOpa3zoBaHus rpauKoB
byHKIMR.

Pedepar Ha Temy: «CpaBHeHHEe rpauKOB U CBOWCTB B3aUMHO-
00paTHBIX PYHKLIUI.

Pedepar Ha Temy: «IlocTpoeHne OMKBaIpaTHBIX TapadbO.

Tema 8. MHOTOrpaHHUKH U TeJia
BpaLleHusl.

Cooeporcanue yueonozo mamepuana

26

1. ITonsitue mHOTOrpanHuka. [Ipusma.

2. [lpuzma. IIpsmoyronbHslil napaenenunesn. Kyo

3. [upamuna.
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4. YceueHHas mupaMua.

5. Hununap

6. Konyc

7. Cepa. Illap

8. O0beM MPSIMOYTOIBHOTO MapauIeIenuIe1a, TPSIMON PU3MBI

9. O0BeM UpaMuIbI

10. O6vem nuIMHIpA

11. O6bem KoHyca

12. O6beM mapa

13. MHOrorpaHHUKH U Kpyriible Tesna. O0beMbl Tl

Camocmoamenvnaa padboma odyuarouguxcs

Pedepar na Temy: «IIpoekmuu ¢puryp Ha iockocts. M3o00pakeHue
WINHPA, KOHyca U c(epbl U UX MPOCKIMA Ha MIIOCKOCTHY.
Pedepar Ha TeMy: «3aKOHBI TETpadIpay.

Pedepar na Temy: «I[Ipoekiun puryp Ha mockocts. 3o0paskenue
HWIMHJpPA, KOHYca U chepbl U UX MPOSKLIUN Ha MIIOCKOCTH.
Pedepar Ha Temy: «3aKOHBI MHOTOTPaHHUKOB, BIIUCAHHBIX B chepy».
Pedepat Ha Temy: «3aKOHBI MHOTOT'PaHHUKOB, ONMCAHHBIX BOKPYT
cdepb.

Tema 9.
Haygaja MmaTeMaTH4€eCcKOro
aHaJIn3a

Cooeporcanue yueonozo mamepuana

24

1. [Ipenen mocnenoBaTenbHOCTH, (YHKIIUU
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2. llpenen mocnenoBaTenbHOCTH, GyHKIMH. CBOMCTBA IIPEIEIIOB.
HenpepbIBHOCTh PyHKIIHIA.

3. IlpousBoHAS: MEXaHUYECKU U T€OMETPUUECKUN CMBICIT
pou3BoAHON. [Ipon3BogHas CyMMBI M pa3HOCTH.

4. IlpousBoaHas mpousBeAcHUs, yacTHOTO. [IpaBumna u hopmyIsl
JuQepeHIpoBanus, Ta0JIMIA IPOU3BOAHBIX JIEMEHTAPHBIX (YHKIHUH.

5. IlpaBuna u popmynsl qudhepeHIpoBaHus, Ta0INUIIa TPOU3BOIHBIX
AIIEMEHTAPHbBIX (PYHKIM.

6. [TpousBoHas CIIOKHOMN (PYHKITHH.

7. HaxoxaeHue HanOoIb1Iero, HAMMEHbIIET0 3HaYeHUs U
HKCTPEMAJIbHBIX 3HAYCHHUH (DYHKIIHH.

8. Bo3pacranue yObiBaHMe QyHKIMHA. 3ajaui HA MAKCUMYM M MUHUMYM.

9. UccnenoBanue GyHKIMH C TIOMOIIBIO TPOU3BOTHOM

10. Cranmonapusbie Touku QyHKIuu. [IpoMexy Tk Bo3pacTaHus U
yOBIBaHUSI.

11. Touku 3KcTpeMyMa u 3HAYCHUS (YHKIIMH B 3TUX TOUYKAX.
[Toctpoenue rpaduka QyHKIUH.

12. Hauaymo MareMaTH4eCcKOro aHaInu3a

Temamuka npakmuueckux 3aHAMUI U 1a00PAmMoOPHbIX padom:
1-2. ITonsite npousBoaHoi. [Ipon3BoaHas CyMMBbI M pa3HOCTH.
3-4. [IpousBoaHas YaCTHOTO ¥ TPOU3BEACHUA.

5-6. IlpousBogHast CIOKHON QPYHKIUU

8. MakcumMyM 1 MUHUMYM (YHKITUW. Y paBHEHHE KacaTeIbHOM.
9. Bo3pactanue u yobiBanue ¢pyHKIuu. [Ipon3BogHbIE BHICIINX
HOPSIIKOB.

10.3agaun Ha MAaKCUMyM U MUHUMYM.

11-12.ITocTpoenne rpadukoB ¢ MPUMEHEHHEM MPOU3BOTHOM.

Camocmoamenvnan paboma odyuarwuuxcsa
Pedepar Ha Temy: «IIpousBosHas HesIBHON QyHKLIUNY.
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Pedepar Ha Temy: «Jlorapudpmudeckoe nuddhepeHImpoBaHuE.
Pedepar na Temy: «[IpuMeHeHre CBOMCTB POU3BOTHOMN /TS
UCCIIeIOBAaHMSI ABJICHUH (PU3NYECKOTO MUPaAY,

Pedepar na Temy: «IIpoekiun puryp Ha mockocts. 3o0pakenue
LWINHApPA, KOHyca U c(epbl U UX NPOEKIHMH Ha MIOCKOCTHY.

Pedepar Ha Temy: «CriocoObl BEIYMCICHHS TPONU3BOIHBIX CIOXKHBIX
GyHKIHI.

Pedepar Ha Temy: «Pu3nueckuil 1 MEXaHUYECKUN CMBICI IPOU3BOTHON
GyHKIINY.

Tema 10. IlepBooOpa3Has u
HHTerpa.

Cooepicanue yueonozo mamepuana

14

1. ITonsiTHe nmepBooOpa3HOi

2. [lepBooOpa3nas. HeonpeneneHHblil HHTETpaJl.

3.0npeneneHHbI HHTErpall

4. ®opmyira HetoroHa-JleiioanIa

5. CBoiicTBa OIpeIeIEeHHOr0 UHTErpaia

6. CBolicTBa HUHTETPUPOBAHUS.

7. IlepBooOpa3Has U HHTErpa

Camocmoamenvrnan paboma odyuarujuxcs

Pedepat na Temy: «I'eomeTpruyeckuii cMbICi IEPBOOOPa3HON
byHKIUNY,

Pedepar Ha Temy: «MeTo1bI 3aMEHBI IEPEMEHHOM B HEOTIPEACIEHHOM
UHTETpaJIey,

Pedepart na temy: «IIpuMeHeHne NOHATHS HEONPEAEIEHHOTO UHTErpajia
JUISL UCCIIEIOBaHMS SIBJICHUN (PU3NUYECKOTO MUPay,

Pedepar na temy: «HTErprpoBaHUE 1O YaCTAM B HEONPEACIEHHOM
UHTETpaJIey.

Pedepar Ha Temy: «I'eomeTpudeckuii, U3NIECKIil 1 MEXaHHISCKUN
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CMBICJI OIIPEAEIIEHHOIO NHTErPaJIay.

Pedepar Ha Temy: «MeToabl 3aMEHBI IEPEMEHHON B ONIPEACTIEHHOM
WHTErpajie st TUHEWHBIX QPYHKITHI,

Pedepar na Temy: «IHTerpupoBaHue 10 YacTSIM B ONPEEIEHHOM
HUHTErpajiey.

Pedepar na Temy: «IHTerpupoBaHue TPUTOHOMETPHUYECKUX (YHKIIUID.
Pedepar Ha TeMy: «MeTo1bI 3aMEHBI TIEPEMEHHOM B ONIPEACIEHHOM
MHTErpajie IPU UHTETPUPOBAHUH PALIMOHAIBHBIX APOOEiD)

Tema 11. Ypasnenusn, nepasencmea, | Cooepicanue yuebnozo mamepuana
cucmemul

1. PaBHOCWJIBHOCTH YPaBHEHUH U HEPABEHCTB.

2. PaBHOCWIIBHBIC TTPEOOpPA30BaHMS YPABHCHHU M HEPABEHCTB.

3. OCHOBHBIE IPUEMBI PEILICHHS YPABHEHUI

4. Bo3Be/ieHre YpaBHEHUS B UETHYIO CTETICHb

5. IloreHuupoBanue gorapu(pMUUECKUX ypaBHEHHM

6. Perienne HepaBeHCTB

7. CrangaptHble HepaBeHcTBa. HepaBeHcTBa ¢ Moaysimu. Meton
MHTEPBAJIOB

8. PaBHOCHIbHOCTE cucteM. CucreMma-ciieacTsrue. MeTol 3aMeHBbI
HEU3BECTHBIX

9. PaBHOCHIIbBHOCTh CUCTEM M CUCTEMA CJIICACTBHC.

10. YpaBHEeHUs 1 HEPABEHCTBA U UX CHCTEM

Camocmoamenvnaa paboma odyuarouguxcs
Pedepar Ha Temy: «/InadaHToBBI ypaBHEHUS U METOABI X PEIICHUNY,
Pedepar Ha Temy: «OmHOPOIHBIC YPABHEHUS M METOBI UX PEIICHUS,
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Pedepar Ha Temy: « TpuronomeTpudyeckue ypaBHEHHUsI U METOJIbI UX
pELLIEHUI,

Pedepat na Temy: «MeTobl pelIeHUs] CUCTEM PallMOHATbHBIX
YpaBHEHUI».

Pedepar Ha Temy: «I"paduyeckuii METO/] pEIICHUs CUCTEM YPaBHEHU.
Pedepat Ha Temy: «MeToabl 3aMEHBI IEPEMEHHON B PEIICHUU CHCTEM
YpaBHEHUI,

Pedepar Ha Temy: «I'padudeckuii MeTO/ peIIeHus: CUCTEM HEPABEHCTBY.
Pedepar Ha Temy: «MeTo AeseHus OTpe3Ka Morojam, Kak
npUOIMKEHHBIA METO PEILICHHS] YPAaBHEHHD.

Pedepar Ha Temy: «PemeHue cuctem, coaepkamux ypaBHEHHS 1
HEPaBEHCTBA»

Tema 12. MatemaTH4eckas
CTATHCTHKA.

Cooeporcanue yueonozo mamepuana

10

1. BeiOopka, OCHOBHBIE TTOHSITHSI.

2. OTHOCHUTEIBHASA YACTOTA COOBITH.

3. YncnoBble XapaKTEPUCTUKU BHIOOPKHU.

4.I'paduueckoe mpeACTaBICHUE BEIOOPKH.

5. Pemrenne MPAKTUYCCKUX 3aaa4 ¢ IPUMCHCHHUEM CTaTUCTUYCCKUX
MCETOJOB.

6.Cny4JaiiHble TPU3HAKH.

Camocmoamenvnas paboma odyuarouwuxcs

Pedepar Ha Temy: «I[1oBTOpHBIH 1 6€CIOBTOPHBINA 0TOOP, KaK METOIbI

CO3/IaHUs BEIOOPKH,

Pedepar Ha Temy: «I'padudeckue METOIbI PECTABICHUS BEIOOPKIY,

Pedepar Ha Temy: «YUncnoBbIe XapaKTEPUCTUKNA BEIOOPKNY,

Pedepat Ha Temy: « DyHKIIMOHAIBHAS U CTATHCTUYECKASI 3aBUCUMOCTH
MEX]y BETHUYMHAMI.

Pedepar na temy: «KoadduiueHnT koppensiuu. Ero BUIbL».

Pedepar na remy: «Koaddunment nerepmunanuu. Ero BunbLy,
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Pedepar na temy: «IIpocras muHelHas perpeccus».
Pedepat Ha Temy: «3aKoH OOIBIIMX YHUCET.

®opMa UTOroBOI aTTecTauusi B (popmMe IK3aMeHa

Bcero

234
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3. YCJIOBUS PEAJIM3AIIMA ITPOTPAMMBI YYEBHOM JUCITATLIIAHBI
«OYA.12. MATEMATHKA: AJI'EBPA 1 HAYAJIA MATEMATHYECKOI'O
AHAJIN3A; TEOMETUS»

3.1. JIns peanusanuu mporpamMmbl yueOHOH AMCHUIUIMHBI IPEyCMOTPEHBI CIIEIAIbHbIC
MOMEILEHUS:

Kabuner «MaTtemartuueckue AMCLUUIUIMHBDY, OCHAIIECHHBIH 00OpyJIOBaHHEM: pabouee
MECTO MpernojaBareisi, MOCaJoyHble MecTa O0yyarommxcs (10 KOJIMYECTBY OOydaroluxcs),
yueOHble HarjsaHble MocoOus (TaOnMLbl, IUIAKaThl), TEMaTHMYECKHE MANKU AUJAKTHUYECKUX
MaTepHalioB, KOMIUIEKT y4eOHO-METOIUYECKOM TOKYMEHTAINN, KOMITICKT Y4eOHUKOB (y4eOHBIX
ocoOuit) Mo KOJIMYECTBY OOYyYarOLINXCs, TEXHHYECKMMHU CPEACTBaMU OOYUEHUs: KOMIIBIOTED C
JIMIIEH3UOHHBIM ITPOrPaMMHBIM 00eCrieueHueM, MYJIbTHMEIHAIIPOSKTOP.

TexHnueckue cpeacTsa 00y4eHuUs:

3.2. UnpopmanoHHoe odecnieyeHne peain3auui NporpaMmbl

Jns peanu3anuy TPOTrpaMMbl  OMOIHOTEYHBIH (OHI 00pa30BaTEIBHON OpraHU3aINN
UMeeT TeyaTHble W/WINM DSJEKTPOHHblE OOpa3oBaTelibHblE M WH(GOPMAIMOHHBIE PECYPCHI,
PEKOMEHYEMBIX JUIS UCIIOIb30BAaHUSA B 00pa30BaTEIbHOM IIPOLIECCE.

3.2.1. OcHOBHBIE€ HCTOYHUKH:

1. Maremaruka: ajreOpa ¥ HadJajJla MaTEMaTUYECKOrO0 aHaliu3a, TeOMETPHS.
Anrebpa u Hayanma mareMatudeckoro ananmuza. 10 kmacc: 6a30BbId U yriyOd.
ypoBuu./ [ C. M. Hukonbckuii, M. K. Iloranos, H. H. Pemernukos, A. B.
eskun]- M.: IIpocsemenue, 2021 r.- 431 c.:un. — (MI'Y — mkone), - ISBN
978-5-09-027741-9.

2. Maremaruka: anrebpa M Hayajlla MaTeMaTHYECKOro aHaliu3a, T'€OMETpPHS.
AnrebOpa u Hayanma mareMatudeckoro ananmusa. 11 kmacc: 0a3oBbId U yriyOd.
ypoBaH./ [ C. M. Huxonbckuit, M. K. Iloranos, H. H. Pemernuxos, C. b.
Kanouues]- M.: IIpocsemenue, 2021 r.- 464 c..un. — (MI'Y — mkoune), - ISBN
978-5-09-034223-9.

3. Teometpus. 10 xmacc: 6azoBeiid u yrayoun. yposuu./ [ JI. C. Aranacsu, B. .
byrty3os, H. H. Pemetnukos, A. B. llleBkun]— M.: IIpocBemenue, 2021 r.- 255
c..mi1. — (MI'Y — mikone), - ISBN 978-5-09-027743-3.

3.2.2. JlonmoJiHUTE/IbHbIe HCTOYHUKHU:

4. Maremaruka: anreOpa W HayajJo MaTEeMAaTHYECKOTO aHalu3a, T'€OMETPHS.
I'eomerpus 10-11 knaceer. [II.A. Anumos, FO.M. Konsrun, M.B. Tkauésa]- M.:
IIpoceemenue, 2016 r.- 464 c.

5. MaremaTtuka: anrebpa W Hadajgo MaTeMaTHUYeCKOro aHaiau3a, reoMmerpus. 10
knacc. [AIL Kapn, A.JL Bepuep]-M.: IIpocsemenue, 2019 r.- 440 c.- ISBN:
978-5-09-072093-9

6. Maremaruka: aiarebpa M HayajJo MaTeMaTWYEeCKOro aHanmsa, reomerpus. 11
knacc. [A.IL Kapn, A.JL. Bepuep] —M.: IIpocsemenue, 2019 r.- 440 c.- ISBN:
978-5-09-072093-9

7. Kuntopsk E.H. Meroaumdeckoe mocoOue TO SJIEMEHTApHOM MaTeMaTHKE -
Cumopeponons, AHO «OOBO» «Y2VY», 2017 — 80 c.



4. KOHTPOJIb ! OIIEHKA PE3YJLTATOB OCBOEHHS YYEFHON
JUCHUIVIMHBI «OY 1.12. MATEMATHUKA: AJI'EBPA 1 HAYAJIA
MATEMATHUYECKOI'O AHAJIU3A; TEOMETUS

Pe3yabTaThl 00yyeHus1

Kputepun onenkn

DopMBI U METOABI
OLIEHKH

gawerB KAYECTBE
PE3VJIbTATOB OBYUYEHUA
OBYYAIOUIIMECA JOJDKHBI
OCBOUTH CJIEAYIOUIME
PA3/IEJIbI KYPCA:

Pa3Butie nOHIATHUA O YHUCIIE.
Kopuu, crenenu, norapudmel.

[TapannensHOCTD 1
NEPIECHIUKYISIPHOCTD MPSIMBIX U
IJIOCKOCTEN B TPOCTPAHCTBE.

Tpuronomerpuueckue GopMyJibl.
Tpuronomerpuveckne QyHKIHH.

O1eMeHThI TCOPHUHU BEPOATHOCTH.

KoopaunaTsl 1 BEKTOpHI B
HpPOCTPaHCTBE.

DyHKINH, TPOU3BOAHBIE,
UHTErpallbl.

YpaBHEHUsI, HEPABEHCTBA,
CHCTEMBI.

MHOrorpaHHuKH U KpyTJiIble Tela.

O0OBEMBEI TEI.

Hauano maremaTnyeckoro
aHaJIN3a.

MaremaTnueckasi CTaTHCTHKA.

«OTINYIHOY - TEOPETUIECKOE
coJiepKaHue Kypca OCBOEHO
MOJIHOCTHIO, 0e3 MmpoOenos,
yMeHus1 chopMUpOBaHbI, BCE

IPeyCMOTPEHHBIE
IIPOrpaMMon y4eOHbIe
3aaHus BBITIOJIHEHBI,

KadyC€CTBO HX BBIIIOJHCHUA
OICHCHO BBICOKO.

«XOopo1o» - TEOPETUIECKOE
CoJIepKaHUEe Kypca OCBOCHO
MOJIHOCTHIO, 0e3 MmpoOenoB,

HEKOTOPBIE YMEHUS
chopMHUPOBaHbI
HEJI0OCTaTOYHO, BCE
IpeayCMOTPEHHBIE
pOrpaMMoit yueOHbIe
3a7aHus BBITIOJTHEHHI,
HEKOTOpbIE BUJBI 3aJaHUM

BBIIIOJIHEHBI C OIIMOKAMH.

«Y IOBIIETBOPUTEIIHLHON -
TEOPETHYECKOE COJCPIKaHUE
Kypca OCBOCHO 4aCTUYHO, HO

poOebI HE HOCSIT
CYLIECTBEHHOTO XapakTepa,
HEOO0XOIUMBIE YMEHHUS
paboThl  C  OCBOEHHBIM
MaTepHAIOM B OCHOBHOM
c(OpMHPOBAHBI,
OOJIBIIIMHCTBO
MIPEyCMOTPEHHBIX
porpamMmMmoit o0ydeHus
Y4EOHBIX 3aJaHUI
BBITIOJIHEHO, HEKOTOpHIE W3
BBITIOJTHEHHBIX 3aJaHAN

coJiepXKaT OIUOKH.

«HeynoBneTBopUTEILHOY -

YCTHBIH OIpoc,
TECTUPOBAHUE,
BBITIOJTHEHHE
VHIUBUYaJIbHbIX 3aJaHUI

Pa3IMYHON CIIOKHOCTH

OIICHKA OTBETOB B XO/I€
IBPUCTUYECKON Oecepl,

TECTHPOBAHUE

OILI€CHKa OTBCTOB B XOJ€

IBPUCTUYECKOM Oecepl,

ITOATOTOBKA MPE3EHTALIUI

YCTHBIN OIPOC,

BBIIIOJIHEHHE
VHIUBUYaJIbHbIX 3aJaHUI

Pa3IMYHON CIIOKHOCTH

YCTHBIN OIPOC,

BBIIIOJIHEHHE
VHIMBUYaJIbHbIX 3aJaHHUI

Pa3IMYHON CIIOKHOCTH
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B KAYECTBE OCHOBHBIX
YMEHUI U HABBIKOB
JOJDKHBI BbITh
COOPMHPOBAHBI
CJIEAYIOUIUE:

- BJIaJICHHE METOJaMu
JIOKA3aTeNIbCTB M aJITOPUTMOB
pelIeHus, YMEHHE UX TPUMEHSTb,
MIPOBOJIUTH JTOKA3aTEIIbHBIC
paccyXJIeHHsI B XOJ€ peLICHUs
3a/1ay;

- BJIaJICHUE CTaHIaPTHBIMHU
pUEMaMU PELICHUS
palMOHaNbHBIX U
HUPPALMOHATIBHBIX, TTOKA3aTEIbHBIX,
CTEMEHHBIX, TPUTOHOMETPUUECKUX
ypaBHEHUN U HEPABEHCTB, UX
CUCTEM;

- opMHpOBaHUE TIPEACTABICHUI
00 OCHOBHBIX MOHSITHUSX
MaTEeMaTUYeCKOro aHallu3a U X
CBOMCTBAX, BIaJICHUE YMEHHEM
XapaKTepU30BaTh;

- YMETb UCCIIEI0BATh OBEACHUE
(GyHKIMH, UCIIOJIB30BATh
MOJIyYEHHbIEC 3HAHUS Il ONMCAHUS
Y aHAJIN3a peabHBIX
3aBUCHUMOCTEH;

- OBJIaJICHUE OCHOBHBIMH
MOHATHUSIMHU O TUIOCKHUX U
MIPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX PUrypax, ux
OCHOBHBIX CBOMCTBAX;

- BJIaJIETh YMEHHUEM pPaACIlO3HABATh
Ha YepTexkKax, MOJEIIX U B
peaibHOM MHUPE FEOMETPUUYECKHE
duryps;

- YMETb IPUMEHSTh U3y4YCHHbIE
CBOICTBa reOMETPUYECKUX (PUTYP
U GOpMyII AJis pelIeHus
TEOMETPUUYECKHX 3a/1a4 U 3a]1a4 C
MPAKTUYECKUM COJEPKAHUEM.

TEOPETHUECKOE COJIEPKAHUE
Kypca He OCBOCHO,
HEOO0XO/IMMBIE YMEHUS HE
c(hOpMHUPOBaHHI,
BBITIOJIHEHHBIE YIeOHBIE
3a7laHus coJlepKaT rpyobie
OLLIMOKHU.

YCTHBIU OITPOC,

TECTUPOBAHUE,

JTEMOHCTPALMST YMEHHUSI
dhopmynupoBaTh 3a1a41
JIOTUYECKOT0 Xapakrepa u
MIPUMEHATH CPEJCTBA
MaTeMaTUIEeCKOMN JTIOTUKH

AT UX pCHICHUA
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