HOACHUTEJIBHAA 3AIINCKA
Baok « Aaredpa u Ha4aJia MATEMaTHYeCKOI0 aHAJIM3a»

ITporpamma coorBeTcTBYET nojoxeHussM denepabHOro rocyAapcTBEHHOI0 00pa30BaTEIbHOIO
CTaHJapTa OCHOBHOI'O 00I1ero o0pa3oBaHus, B TOM 4HCiIe TPEOOBAaHUAM K pe3ylbTaTaM
OCBOEHUSI OCHOBHON 00pa30BaTeIbHOIN NporpamMmsbl, (pyHIaMEHTAIBHOMY 1Py

cojiep>kanus oouiero oopazosanus, [IpumepHoii nporpaMme no Mmatemaruke. [Iporpamma
OTpaXkaeT uJeH U nonoxeHus: KoHnenuun 1yxoBHO-HPAaBCTBEHHOI'O PAa3BUTHUS M BOCTIUTaHUS
JMYHOCTH rpaxaanuHa Poccuu, Ilporpammsl popMHpOBaHUS YHUBEPCAIBHBIX YUEOHBIX
nevictBuil (YVY /1), cOCTaBIAIOMINX OCHOBY JUIsl CAMOPAa3BUTHS U HEIIPEPBIBHOIO 00pa30BaHMUs,
BbIpAOOTKM KOMMYHHUKATUBHBIX KaueCTB, IIEIOCTHOCTH OOIIEKYJIBTYPHOT 0, TMYHOCTHOTO U
[I03HABATENILHOTO pa3BUTHUS ydamuxcs. IIporpamma cooTBeTCTBYET yrilyOJIEHHOMY YPOBHIO
yueOHOro mpeamera

HOpMaTI/IBHbIMI/I AOKYMEHTaAMHU JIAA COCTaABJICHUA paﬁoqeﬁ nporpamMmmal SIBJISAIOTCHA :

1.®enepanphblit 3akon «O6 obpazoannu B Poccuiickoit @eneparum» (o1 29.12.2012 Ne273-D3).
2.DenepallbHBIN TOCYIapCTBEHHBINH 00pa30BaTEIBHBIN CTAHIAPT OCHOBHOT'O O0IIIET0 00pa30BaHuUs,
YTBEP)KIECHHOr0 IprKa3oM MuHuctepcTBa oopazoBanus u Hayku PO ot 17 nekadps 2010 roga

Ne 1897,

3.ITpukaz MunobOpaszoBanus Poccun ot 05.03.2004 Ne1089 «O6 yrBepkaeHuu deneparbHOTO
KOMITOHEHTA rOCYAapCTBEHHBIX 00pa30BaTEeNbHBIX CTAaH/IapPTOB HAYaIbHOI'O OOIIET0, OCHOBHOT'O
001Iero u cpeaHero (mMoJHoro) 00IIero 0opa3oBaHUs.

4.TlocranoBnenneM [ 1aBHOTO rocyapcTBeHHOro canuTapHoro Bpaya P 29.12.2010 Ne

189 «O6 yrBepxaennn CanlluH 2.4.2.2821-10 «

5.I1pukaz Munobpuayku Poccun ot 08.06.2015 r Ne576 «O BHeceHNN W3MEHEHH B (enepanbHbINd
nepevyeHb yIeOHNKOB, PEKOMEHAYEMbIX K UCIIONIb30BAHHIO MTPH PEATH3alNN HUMEIOIINX
rOCYAApCTBEHHYIO aKKpPEAUTAINIO 00pa30BaTeIbHBIX MTPOrpaMM HAYaIbHOT'O OOIIEr0, OCHOBHOTO
o0mero, cpeaHero oo1mero o0pa3oBaHmsl, YTBEPKICHHBIN MpHUKa3oM MUHHACTEPCTBA

oOpazoBanus u Hayku Poccuiickoit @enepanuu ot 31.03.2014 T Ne253».

6.3axona Bonrorpanckoit oomactu ot 04.10.2013 . Ne 118 — O] «O06 obpa3zoBanuu B
Bosnrorpanckoit obmacTi

7.Y4eOnsrnii oaan MOY Cpennsist mkona Ne 84 [{enTpansHoro paiioHa r. Bonrorpaga

st peanu3zanuu padodel NporpaMMbl MCIOJIb3YeTCH CAeAYIOIMA y4eOHO-MeTOANYeCKn il
KOMILJIEKT:

1.}10.M.Konsarun, M.1.Tkauea, H.E. ®enoposa, M.U. [11abynuH. AnreOpa n Hadana
MareMaTnyeckoro ananusa.10 kimacc . YueOHuK 11t 001e00pa3oBaTeIbHBIX OPraHU3alHii: 0a30BbIi
u yrryoneHHsid ypoBau. M. IIpocsemenue, 2018

2 AnreOpa u Havayia MaTeMaTndeckoro anaiau3a. CoopHuk padounx nporpamm10-11kiace.
CocraButens bypmucrpoBa T.A. M., « [IpocBemenune»,2018

3. AnreOpa 1 Hadana MaTeMaTHyeckoro ananusa. | 1kmace. Jlnaakrnyeckue Marepuansl K y4eOHUKY
HO.M. Konsiruna u ap. ba3oBsiii u yriuyoiaeHHbid ypoau. M., «[IpocBemenue»,2019.

4.IloaroroBka k EI'D no marematuke B 2019 roay. Amenxo NU.B. Illecrakos C.A. ba3oBblil ypoBEHb.
Meroanueckue ykazanus. M.,MIITHMO, 2019.

5.IToaroroska xk EI'D mo matematuke B 2019 rony. SAmenko 1.B. HlecrakoB C.A.IlpodunbHbiii
ypoBeHb. MeToauueckue ykazanus. M., MITHMO, 2019.

Kosnn4yecTBo yacoB no yueoOHomy miaany: 136 yacos B roa; 4 1yaca B HeJesIio.



HeHHOCTHbIe OPHUHEHTHUPLBI COACPRKAHUA y'{eﬁnoro npeamMera

[IpakTyeckas 3HAYMMOCTh IIKOJBHOTO Kypca anreOpbl M Hayajdl MaTeMaTHYECKOro aHajau3a
oOycloBlIeHa TeM, 4YTO €ro OObEeKTaMHu SBISIOTCS (QyHAaMEHTAJIbHBIE CTPYKTYpPHl U
KOJINYECTBEHHBIE  OTHOLIEHWS JEHCTBUTEIBHOIO Mupa. Maremarnuyeckas IOATOTOBKA
Heo0XoAMMa Il TOHUMaHUS TPUHITUIIOB YCTPONCTBA M MCIIOJIH30BAHUS COBPEMEHHOM TEXHUKH,
BOCIIPUATHS HAYYHBIX U TEXHUYECKUX IOHATUHN U Uaed. MareMaTuka sBIseTCs sI3bIKOM HAayKU U
TexHUKH. C e€ MOMOIIBI0 MOJECIUPYIOTCA U U3Y4arOTCs SBJIEHUS U IPOLECCHI, IPOUCXOISALINE B

MIPUPOJIE.

Kypc anrebpbl M Hauan MareMaTHYeCKOrO aHajiu3a SBJISETCS OJHUM M3 OIMOPHBIX KYpPCOB
CTapuieil IIKOJbI: OH oOecnedyrnBaeT W3ydeHUe APYrux IUCHMIUIMH. B mepByro ouepens 31O
OTHOCHUTCSI K IIpEeIMEeTaM €CTECTBEHHO- Hay4yHOro IMKJIa, B YaCTHOCTH K (usuke. Pa3zBurue
JIOTUYECKOTO MBIIUICHUS yJaIIUXCsl IPU U3yYEHUH aJireOpbl M HayaJl MATEMaTUYEeCKOrO aHau3a
CIOCOOCTBYET YCBOEHHUIO IIPEIMETOB T'YMAHUTApHOTO LUKIA. [IpakTHueckue yMeHus U HaBBIKU
MaTeMaTHYECKOro XapakTrepa HEeOoOXOIUMBI A TPYAOBOW U NMPOQecCHOHAIBHON MOArOTOBKU
IIKOJIbHUKOB.

Pa3Butne Y ydamuxcs IMpaBUJIbHBIX Hpe)ICTaBJ'IeHI/Iﬁ O CYMHOCTH MW MPOHUCXOKICHUHU
MaTeMaTHYeCKUX aOCTpakiui, COOTHOLIEHUH PEajJbHOTO M HAEaTbHOI0, XapaKTepe OTPaKEeHUS
MaTeMaTHYeCKOW HAayKOW SBJICHMA M  TPOIECCOB PEAThbHOTO MHpPa, MeCTe aiareopsl u
MaTeMaTHYeCKOr0 aHajh3a B CUCTEME HAyK W POJM MaTeMaTUYECKOro MOJEIUPOBAHHS B
HAyYHOM TMO3HaHUM M B MPAKTHUKE CIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
yyanxcs, a Takxke (OpMHUPOBAHHIO KAadeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl ajanTaluu B
COBpPEMEHHOM MH(OPMAITMOHHOM OOIIIECTBE.

Tpebys OoT ydaniuxcs yMCTBEHHBIX U BOJIEBBIX YCWJIMNA, KOHIICHTPAI[MH BHUMAHUS, aKTUBHOCTH
Pa3BUTOTO BOOOPaKEHUS, MATEMAaTHKa PAa3BUBACT HPABCTBEHHBIC YEPThI JIUYHOCTH ( HACTOWYM-
BOCTb, 11€JIEyCTPEMIIEHHOCTh, TBOPUYECKYIO aKTHUBHOCTb, CAMOCTOSTEIILHOCTh, OTBETCTBEHHOCTb,
TpyHoJo0Me, AUCUUILUIMHY U KPUTHUYHOCTH MBIIIJICHUS) M YMEHHE apryMEeHTHUPOBAHHO
OTCTauWBaTh CBOU B3TJISABI U YOEKACHUS, a TAKKE CIIOCOOHOCTh MPUHUMATh CAMOCTOSATEIbHbBIC
pelIeHHUS.

N3ydyenne kypca anreOppl W Hayal MaTEMaTHYECKOTO aHalu3a CYIIECTBEHHO pacIIHpseT
KpYyro30p y4aiuxcs, 3HaKOMsI UX ¢ UHIYKIHUEH U AeTyKIueil, 00001eHneM u KOHKpeTu3aluen,
aHAJIM30M W CHHTE30M, Kiaccuukanuend u cucreMaru3alyeid, abcTparupoBaHUEM U aHAJIOTHUCH.
AXTHBHOE UCIOJIF30BaHUE 33J]a4 Ha BCEX ATamax y4eOHOro Mpoliecca pa3BUBAET TBOPUYECKUE
CIIOCOOHOCTH IIKOJIBHHUKOB.

IIpu oOydyeHum anreOpe M HayalaM MaTeMaTMYECKOro aHaiu3a  (OPMHUPYIOTCS HAaBBIKU
YMCTBEHHOTO TpyJa — IUIAaHUPOBaHHE CBOed pabOThl, MOMUCK pALMOHANBHBIX IyTed eé
BBITMIOJTHEHUS, KPUTHYECKas OlLlEHKa pe3yibTaToB. B mpoiecce oOyueHHs MIKOJbHUKH HaydaTcs
u3JaraTh CBOM MBICIH SICHO M HMCYEpIBIBAIOUIEe, JAKOHMYHO U €MKO, MPHOOpecTH uE€TKOro,
aKKypaTHOT'O ¥ TPaMOTHOTO BBITIOJIHEHUSI MAaTEMATUYECKUX 3aIIUCEH.



Baxwneiimeii 3a1auell MIKOJIBHOTO Kypca anredpsl 1 Hayall MaTeMaTHYeCKOTO aHau3a SBISETCS
pa3BUTHE  JIOTHYECKOTO  MbIIUIeHHs  ydammuxcsi. CamMu  OOBEKTBI ~ MaTeMaTHYeCKUX
YMO3aKJIIOYEHUH M TPHHATHIE B MaTeMaTUKE MpPaBWIa UX KOHCTPYMPOBAHUS CIOCOOCTBYIOT
(GOpMHUpPOBAaHHIO yMEHHH OOOCHOBBIBATH W JOKa3bIBaTh CYXKJICHHS, IPHUBOJUTH YETKHE
OIIPENEICHUS, Pa3BUBAIOT JIOTUYECKYI0 MHTYHULIMIO, KPATKO M HArJIAHO BCKPBIBAIOT MEXAHU3M
JIOTUYECKUX IIOCTPOEHUM M y4yaT UX NpPUMEHEHUIo. TeM caMblM Kypc aiareOpbl W Hayal
MaTeMaTH4YeCKOTO aHaju3a 3aHUMaeT BeAylmee MecTo B  (OPMHPOBAHMM  HAYYHO-
TEOPETUYECKOTO MBIIIJIEHUS NIKOJIbHUKOB.

PackpbIBasi BHyTpEHHIOIO TAPMOHUIO MaTeMaTHKH, (POPMUPYS MOHUMAHUE KPACOTHI U U3SIIECTBA
MaTeMaTHYECKUX PAcCYKJIEHUH, CIOCOOCTBYSI BOCIPUATHIO MAaTEMAaTHYECKUX OpPM MaTeMaTHKa
BHOCHT 3HAYUTENBbHBIA BKJIAJ B 3CTETUYECKOE BOCIIUTAHME ydamuxcs. E€ u3ydeHune pa3BuUBaeT
BOOOpa)keHHE MIKOJBbHUKOB, Pa3BUBACT UX MPOCTPAHCTBEHHBIE IPE/ICTABICHHUS.

Maremaruueckoe oOpa3oBaHME SIBISETCS O0OS3aTENIbHON M HEOTHEMJIEMOM YacThIO OOIIEro
o0Opa3oBaHUsl Ha BCEX €ro CTymeHsax. M3ydeHme Kypca anreOpsl © Havajl MaTeMaTHYECKOTO
aHaJiiM3a Ha 0a30BOM YpPOBHE CTaBUT CBOEH LENbIO TOBBICUTH OOMIEKYIbTYPHBIH YpPOBEHBb

YeJIOBEKa M 3aBEPIIUTH (HOPMUPOBAHHE OTHOCHUTEIHHO IIEJIOCTHON CHUCTEMBI MaTEMaTUYECKHX
3HaHUHN KaK OCHOBBI JII000# Mpo(hecCHOHATBHOM AeSITEIbHOCTH, HE CBSI3aHHOHW HEMOCPEICTBEHHO
¢ Marematukoil. Ha yrjy0JieHHOM YPOBHE€ B 3aBHCHMOCTH OT MOTPEOHOCTEH O0y4aromuxcs

BO3MOXXHO U3YYCHUC KypcCa JJId MOATOTOBKU CHICHUAIMCTOB MHKCHEPHO TEXHUYCCKOT'O HpO(i)I/I.]'Ifl
WA OJ14 IIOATOTOBKH HAYYHBIX KaApPOB.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA KYPCA

JIuunocmusvim pe3yibmamom U3ydeHus Kypca sSBiseTcs (opMUpPOBaHUE CIEAYIONUX YMEHUN U
Ka4JecTB:

1) ymeHue sicCHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIIH B YCTHOMW M MUCbMEHHOM PEYH,
IMOHUMATh CMBICII TOCTABJICHHOM 3a/1auH, BbICTPAUBATh ApryMEHTALIUIO, IPUBOIUTH MIPUMEPHI U
KOHTPIPUMEPHI;

2) KPUTHYHOCTD MBIIIJICHUS, yMEHHE PACIIO3HABATh JIOTHYECKH HEKOPPEKTHBIC BBICKA3BIBAHMS,
OTJIMYATh THIOTE3Y OT (haKTa,

3) nmpeacTaBiIeHUE O MaTEMAaTHYECKOW HayKe Kak c(epe 4eT0BEeUeCKOM IesTeIbHOCTH, 00 3Tarax
€€ Pa3BUTHUS, O €€ 3HAYUMOCTH JIJIsl PA3BUTHUS [IUBUIIM3AIIUH;

4) KpeaTUBHOCTH MBIIIJICHUS, MHUIIUATHBA, HAXOTYMBOCTh, aKTUBHOCTD IPHU PEIICHUN
MaTeMaTUYEeCKUX 3aJ1a4;

5) yMeHue KOHTPOJIHUPOBATH MPOLIECC U PE3yAbTaT y4eOHONH MaTeMaTUUECKOH e TeIbHOCTH;

6) cIOCOOHOCTH K YMOLIMOHAILHOMY BOCIPUATHIO MaTEMaTHUECKUX 00BbEKTOB, 33a/a4, PelIeHuH,
pacCyXIeHNM;

7) BOJISI 1 HACTOWYHMBOCTD B JIOCTHIKEHUU IIEITH.

Memanpeomemuvim pe3yniomamom N3y4eHUs Kypca siBiseTcs: popMHUpPOBaHUE
YHUBEpCaJIbHbIX yueOHbIX neiictuit (YVY ).

1) npencraBiaeHus 00 UIIEsX U O METO1aX MAaTEMATHUKHU Kak 00 YHUBEPCAJIbHOM SI3bIKE HAYKH U
TEXHUKH, O CPEACTBE MOJICIMPOBAHUS SBJICHUN U ITPOLIECCOB;

2) yMeHHe BUJETh MaTeMAaTUYECKYIO 3a/1a4y B KOHTEKCTE MPOOJIIEMHON CUTYaIluH B IPYTUX
JTMCLUUIUIMHAX, B OKPYXKAIOLIEH KU3HU;

3) yMeHHe HaXOIUTh B PA3IMYHBIX HCTOYHUKAX UH(POPMAIIHIO, HEOOXOIUMYIO ISl PEIIeHHUs
MaTeMaTH4YeCKUX Mpo0JieM, U IPECTaBIATh €€ B MOHATHOM (popMe; MPUHUMATH pEeIIeHUE B
YCJIOBHAX HEMOJHON M U30BITOYHON, TOUHOW U BEPOSITHOCTHOW MH(POPMALINY;



4) ymeHHe MOHUMATh M UCTIOJIH30BATh MAaTEMaTHUECKHE CPECTBA HArJSAHOCTH (rpaduKy,
JMarpaMMbl, TaOJIUIIBI, CXEMBI U JIP.) U WILTIOCTPALIH, HHTEPIIPETAIMH, apTyMEHTAIIHIH;

5) yMeHHe BbIIBUTATh TUIIOTE3bI NIPH pelIeHHe y4eOHBIX 3a/1a4 U IOHUMATh HEOOXOIMMOCTh UX
MIPOBEPKH;

6) yMEeHHE IPUMEHATh UHIYKTUBHBIC U JIETYKTUBHBIE CIIOCOOBI pacCyKACHUHN, BUICTH
pa3NUYHbIE CTPATErHU PELICHNUS 33134,

7) NOHMMAHKE CYHITHOCTH aJITOPUTMUYECKUX IIPEINUCAaHUI U YMEHUE JeMCTBOBATh B
COOTBETCTBHUH C MPEIOKEHHBIM aJITOPUTMOM;

8) yMeHHe CaMOCTOSTENILHO CTAaBUTh IIEJIN, BEIOUPATh M CO3/1aBaTh AJITOPUTMBI JJISl PELICHUS
y4eOHBIX MaTeMaTHYECKUX IpooieMm;

9) yMeHue IIaHUPOBaTh U OCYIIECTBIATh ACSITEIbHOCTD, HAIIPaBJICHHYIO Ha PEIICHUE 3a/1a4
HCCIIEIOBATENIbCKOTO XapaKkTepa;

Pezcynamuenvie YY/I:

1) camocTosiTeIbHO OOHAPYKUBATH U (POPMYTUPOBATH YIEOHYIO IPOOIEMY, OIIPEACTSATh LIETh
YV

2) BBIABUTATh BEPCUU PEIICHUS TPOOJIEMBI, 0CO3HABAThH (M MHTEPIPETUPOBATH B CiIydae
HE00X0IMMOCTH) KOHEYHBIH Pe3ylIbTaT, BRIOUPATh CPEACTBA JOCTIKEHHS LIENN U3
MPEUIOKEHHBIX, a TAK)KE HCKATh MX CAMOCTOSITEIHHO;

3) cocTaBnATh (MHAUBUIYATbHO WM B TPYIIIE) IUIaH PEIICHUs TPOOIeMBbI (BBITIOJTHEHHS
MIPOEKTA);

4) paborTas 1o TIaHy, CBEPSITh CBOM JICHCTBUS C LENBI0 U TP HEOOXOIUMOCTH HCITPABIISTH
OLIMOKU CaMOCTOSITENILHO (B TOM YHUCIIE€ U KOPPEKTUPOBATH IUIAH);

5) B muasore ¢ y4uTeIeM COBEPIICHCTBOBATH CAMOCTOSITEILHO BEIOPAHHBIE KPUTEPHU OLIEHKH;
Hoznaeamenvnvie YY/[:

1) mpoBOAUTH HAOMIOIEHUE U SKCIIEPUMEHT 10| PyKOBOJICTBOM YUUTEIS;

2) OCyIIECTBIIATH PACITUPEHHBIN MONCK HHGOPMAIIMH C UCTIOTH30BAHUEM PECYPCOB OMOIMOTEK U
MHTEPHETA;

3) ocymiecTBIATh BBIOOp Hanbosiee 3 PEeKTUBHBIX CIIOCOOOB PEIICHUS 3a1a4 B 3aBUCHUMOCTH OT
KOHKPETHBIX YCIIOBUH;

4) aHAIM3UPOBATH, CPABHUBATH, KJIACCU(PHUIIUPOBATH U 00001IaTh (PAKTHI U SIBICHUS,

5) naBatb omnpe/eNieHus MOHITUSM;

Kommynuxkamuenwvie YY/I:

1) caMOCTOSITENIPHO OPTaHN30BbIBATh YU€OHOE B3aUMOJICHCTBUE B IpyIIe (OMpeneisTh 00mue
L[EJIH, TOTOBAPUBATHCA APYT C APYrOM U T.1.);

2) B TUCKYCCUU YMETb BBIJIBUHYTH apTyYMEHTBI U KOHTPApryMEHTHI;

3) yYUTBCS KPUTUYHO OTHOCUTCS K CBOEMY MHEHHIO, C TOCTOMHCTBOM MPU3HABATh
OLIMOOYHOCTh CBOETO MHEHHUS U KOPPEKTUPOBATH €T0;

4) moHUMas MO3ULIMIO JPYTOro, pa3inyaTh B €0 PeUd: MHEHHE (TOUKY 3pEHHs), JOKa3aTeIbCTBO
(aprymenTsl), GakThl (TUIIOTE3bI, AKCHOMBI, TEOPHUH );

OO0mas xapakTepucTHKA y4eOHOr0 nmpeamera.

B yrnybnenHoMm kypce copaepkaHue 00pa3oBaHUs, MPEACTaBIEHHOE B CTapIIel ILKOJIE,
pa3BHUBAETCS B CIEAYIOIIMX HANPaBICHUIX:

— cucTeMaTH3alus CBEICHMH O yHciax; (OpMUpOBaHHE INPEICTABIECHUI O pacIIMpeHUuu
YHUCIOBBIX MHOXKECTB OT HATYpaJbHBIX JO0 KOMIUIEKCHBIX KakK CIOCO0€ MOCTPOCHMS
HOBOIO MaTeMaTHYECKOIo amnmapara Uil pelleHMs] 3ajJad OKpYXKalollero Mupa u
BHYTPEHHUX 3a]lad MaTeMaTHKH; COBEPIICHCTBOBAHUE TEXHUKH BHIYHUCIICHUH;

— Ppa3BHUTHE U COBEPIICHCTBOBAHME TEXHUKHU alreOpanyecKux MpeoOpa3oBaHUi, pelieHus
YPaBHEHUN, HEPABEHCTB, CUCTEM,;

— cucTeMaTH3alMsg M paclIupeHHe CBeleHUH O (YHKIMAX, COBEpIICHCTBOBAHUE
rpadpuUecKuXx  yYMEHHH; 3HAKOMCTBO C OCHOBHBIMH HJAEIMH U  METOJaMH



MaTeMaTHYeCKOro aHaiu3a B OOBEME, IO3BOJISIOUIEM HCCIIEI0BATh 3JIEMEHTapHbIE
(GYHKIMU U pelaTh MpOCTeHIINe reoMeTpUIecKue, (GU3MUECKIe U IPyrue NpUKIIagHbe
3a/1a4u;

paciiupeHre CHCTeMBI CBEICHHA O CBOMCTBaX IUIOCKHX (UTYp, CHCTEMAaTHYECKOe
HU3YUCHUC CBOWCTB MPOCTPAHCTBCHHBIX TCJI, Pa3BUTUC MPCACT aBJICHHUH O reOMCTPHUICCKUX
U3MEpPEHUSX;

PasBUTUC HpeIICTaBJICHI/Iﬁ O BCPOATHOCTHO-CTATUCTUYCCKUX 3aKOHOMCPHOCTAX B
OKpYXKaIOILEM MUPE;

COBEPUICHCTBOBAHUE MAaTEMaTHYECKOI0 Pa3BUTHUS J0 YPOBHS, MO3BOJISIOLIEIO CBOOOIHO
MPUMEHTh U3y4eHHbIE (PaKThl U METOJbI IIPH PEIICHUU 3a]1a4 U3 PA3JIMYHBIX Pa3/ieioB
KypcCa, a TaKXK€ UCIOJIb30BAaTh NX B HCCTAHAAPTHBIX CUTYallUAX;

(dhopmupoBaHHEe CIIOCOOHOCTH CTPOUTH W MCCIENOBATH MPOCTEHIINE MaTeMaTHUYECKHE
MOJCIN MPpHU PCIICHUN NPUKIIAAHBIX 3aaa4, 3aaa4 U3 CMCKHBIX JUCHUIIINH, yrny6neHMe
3HaHUH 00 0COOEHHOCTAX MNPUMCEHCHUSA MATEMATHUYCCKUX MCETOJO0B K HCCICOOBAHHIO
MIPOLIECCOB U SBJIEHUH B IPUPOJIE U OOILIECTBE.

ey n3yvyenus: Kypca.

N3yuenne maTemMaTHKU B CTapiield IIKOJIE HAa YIIIYOJIGHHOM ypOBHE HaIpaBJeHO Ha

JTOCTH)KCHHE CIICTYIOIINX TEIeH:

(dhopmMupoBaHHUE MPEACTABICHUN 00 HIEAX M METOJaX MAaTEMaTHKH; O MAaTeMaTHKE Kak
YHUBEPCAIBHOM SI3bIKE HAYKH, CPEACTBE MOJIECIMPOBAHUS SBJICHUN U ITPOLIECCOB;
OBJIaICHUC YCTHBIM MW IMHCBMCHHBIM MAaTEMAaTUYCCKUM SA3BIKOM, MAaTEMaTHYCCKUMH
3HAHUSIMHU u YMCHHAMU, H€O6XO)II/IMI)IMI/I JJIA HU3YUCHUA IKOJBHBIX
€CTECTBEHHOHAy4YHBIX JUCUUIUIMH, JUISI TPOJOJDKEHUs oOpa3oBaHHsI M OCBOCHHS
n30paHHOM CHEIMATILHOCTU HA COBPEMEHHOM YPOBHE;

pa3BUTHE JIOTUYECKOTO MBIIUICHUS, aJTOPUTMUYECKON KYJIbTYphl, MPOCTPAHCTBEHHOTO
BOOOpaXeHUs, pPa3BUTUE MATEMAaTUYECKOTO MBIIUICHUS W HMHTYHIMH, TBOPUYECKUX
CcrocoOHOCTEH Ha ypOBHE, HEOOXOTUMOM JUIsl TPOJOJDKEHHUsS OOpa3oBaHUS W IS
CaMOCTOSITEIPHON JIEATEILHOCTH B 00JJACTH MAaTEMAaTUKU W €€ MPWIOKEHUN B OymyIen
npodeccuoHabHOM 1eATENbHOCTH;

BOCITUTaHHE CpPEACTBAMHM MAaTEMAaTUKU KYJIbTYpbhl JIMYHOCTH: 3HAKOMCTBO C HCTOPHEM
pa3BUTHUS MaTeMaTHUKH, SBOJIONUEH MaTeMaTHUYeCKUX HAeH, MOHUMaHUE 3HAYUMOCTHU
MaTeMaTHKH JJis OOLIECTBEHHOTO IIporpecca.

3anayu Kkypca:

pa3BUTHE AITOPUTMHUYECKOTO MBIIIICHHS], HEOOXOIUMOr0, B YaCTHOCTH, JJIi OCBOCHUS
Kypca HH(OPMATHUKH; OBJIa/ICHUE HAaBbIKaMU JIEyKTUBHBIX PACCYXICHUM;

MOJIyYeHUE IIKOJIbHUKAMH KOHKPETHBIX 3HAHMH O (QYHKIUAX KaK BaKHEHIIeH
MaTeMaTH4eCKOW MOJIeNH I OIIMCAHUSI U UCCIIEIOBaHMS pa3HOOOPA3HBIX MPOILIECCOB;
dbopMHpoBaHHE Yy YdYaIIUXCS TMPEACTABICHUI O pOJIM MaTeMaTUKH B Pa3BUTHH
LUMBUIIU3AIUU U KYIbTYPHI;

dbopmupoBanre  (PyHKIIMOHANBHON T'PaMOTHOCTH — YMEHUW BOCHPUHUMATh U
aHAIM3UPOBaTh HMH(POPMAIUIO, TPEACTABICHHYI0 B pPa3MYHBIX (opMax, MOHUMATh
BEPOSITHOCTHBIN XapakTep MHOTUX PEAbHBIX 3aBUCHMOCTEH, MPOU3BOIUTEH MPOCTEHIIINE
BEPOSITHOCTHBIC PACUETHI;

pa3BHUBaTh MPEACTABICHUE O YHUCIEC M POJU BBHIYMCICHUN B UYEIOBEYECKOHN MPAKTHKE;
chopMUpOBaTh  MPAKTUYECKHWE  HABBIKA  BBIOJIHEHUS  YCTHBIX, MHUCHBMEHHBIX,
WHCTPYMEHTAJIbHBIX BEIYUCICHH, Pa3BUTh BRIYUCIUTEIBHYIO KYIBTYPY;

OBJIQJIETh CUMBOJIMYECKUM SI3BIKOM anreOpbl, BhIpa0dOTaTh (hopManbHO-OMEepPATUBHBIE
anreOpanveckre yMEHHUs M HAyYUThCS MPHUMEHATh MX K PEIICHUI0 MaTeMaTUYeCKUX W
HEeMaTeMaTHYeCKUX 3a/1a4;



U3YyYUTh CBOMCTBa M TpaduKu 3JIEMEHTapHBIX (YHKIUH, HAYYUTHCS HCIOJIB30BATh
(GyHKIMOHATBHO-TpAapUUECKUE TPEACTABICHUS IS ONHMCAHUS M aHalu3a peajlbHbIX
3aBHCHUMOCTE;

pa3BUBaTh MPOCTPAHCTBEHHBIC MPEJCTABICHHUS W M300pa3UTENbHBIE YMEHHs, OCBOUTH
OCHOBHBbIE (PAaKTBI M METOJbl IUIAHUMETPHUHU, TMO3HAKOMUTHCS C MPOCTCUIIMNMHU
IIPOCTPAHCTBEHHBIMH TEJIAMHU U UX CBOWCTBAMU;

MOJIYYUTh MPEJCTABIECHUE O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B pEaJbHOM MHPE U O
Pa3IMYHBIX CIIOCO0AaX WX M3Y4eHHUs, 00 OCOOCHHOCTSX BBIBOJOB U MPOTHO30B, HOCSIIIMX
BEPOSATHOCTHBIN XapaKTep;

Pa3BUTH JOTMYECKOE MBIIUICHUE U PEUb — YMEHHUE JIOTHUYECKH 0OOCHOBBIBATH CYXKIACHUS,
MIPOBOJUTH HECJOKHbIE CHCTEMAaTU3allid, MIPUBOJUTH NPUMEPHl U KOHTPIPUMEPHI,
WCIIOJIb30BAaTh  pa3jMuYHble  S3bIKM  MaTeMaTUKH  (CJIOBECHbIN, CHMBOJIMYECKUH,
rpaduyeckuit) s WITIOCTPALUY, apryMEHTAlMU U JJOKa3aTeNIbCTBRA;

chopMUpoBaTh MpEACTAaBIECHUS 00 M3ydaeMbIX MOHSTHUAX M METOJaX KaK Ba)KHEWIINX
CpEICTBaX MaTeMaTH4YECKOI0 MOIETUPOBAHUS PEATbHBIX ITPOLIECCOB U SIBICHUH.

Y4eOHO-TeMATHYECKU A TJIAH

Ne n/n | Coneprxkanue matepuana KonmyecTBo yacoB
1 Anrebpa 7-9 kimaccoB( TOBTOpEHHE) 4

2. JlenmuMocTh uuncent 12
3. MHuorousieHsl. Anrebpandeckue ypaBHEHHUS. 17
4, CrelneHs ¢ JefCTBUTEIBHBIM II0KA3aTEIEM. 11
5. CreneHHast QyHKITHSA. 16
6. ITokazarenpHas QyHKIHS. 11
7. Jlorapudmudaeckas GyHKITHSA. 17
8. Tpuronomerpudeckue GOPMYIIHL. 24
9. TpuronomeTpudeckre ypaBHEHUS. 21
10. HrtoroBoe nmoBTOpeHME. 3

HUroro 136

RBoOoo~NooGaMwONE

Ilepedyennb 00513aTeJILHBIX KOHTPOJIbHBIX Pa00T

KonTtponbras padorta Ne 1 o teme « JlenuMocTs yrcen»

KonTtponbnas pabota Ne 2 o Teme « Airedpanyeckue ypaBHEHUS»
Kontponsnas padora Ne 3 o teme « CTeneHb ¢ JeCTBUTEIbHBIM MOKA3aTEIEM»
Kontponsnas padora Ne 4 o teme « CreneHnast QyHKIus»

Kontponsnas padora Ne 5 no teme «llokazatenbHas GyHKIUS »

Kontponsnas padora Ne 6 no teme «Jlorapudpmuueckas GyHKIHD

Kountponsnas padora Ne 7 no teme «Tpuronomerpuaeckue Gopmymnb»
KonTtponsnas pabora Ne 8 mo teme « » TpuroHomeTpruieckue ypaBHEHHUSI.
KonTtponsHas padora Ne 9 mo teme «lToroBoe noBropeHue»

. UtoroBas koHTpoOJbHas pabota Ne 10

®opmbl opraun3anuyu 06pa3oBaTeILHOTO MPoLecca.

Ypok-nexkyua. llpenmnonararoTcsi COBMECTHBIE YCUJIMS YYUTENS W YYEHUKOB JUIS
petnieHus oo1ei mpobaeMHO Mo3HABATEILHOM 3a/1a4H.



Ypox-npakmuxym. Ha ypoke ydamumecs pabOTalOT HaJ pa3iNYHBIMHU 33JaHUSMH B
3aBHCHUMOCTH OT CBOEH MOATOTOBIECHHOCTH. Buapl paboT MOTYT OBITH CAMBIMHU PAa3HBIMH:
MIMCbMEHHBIE UCCIIEI0OBAHUS, PELICHUE Pa3IMUYHBIX 3aJa4, U3y4€HUE CBOMCTB Pa3InYHbIX
(GyHKIUH, TPaKTHYECKOE MTPUMEHEHHE PAa3IMYHBIX METOI0B PEIICHHUS 3a/1a4.
Ypok-uccneoosanue. Ha ypoke yuammecs pemanT NpoOIeMHYIO — 3agady
HCCIIEIOBATENICKOIO XapaKTepa aHaIUTHUYECKUM METO/I0M
Kombéunuposannutii ypok nipennonaraeT BhIIIOJIHEHUE paboT U 3a1aHUil pa3HOTO BUJA.
Ypox pewmenua 3a0au. BripaGaTbhiBatoTCsl y y4aliuxcsi yMEHHUS U HaBBIKU PELLIECHUS
3a/1a4 Ha ypoBHE 0053aTeIbHON U BO3MOKHOM MMOATOTOBKE.

Ypok-mecm. TectupoBanue TPOBOMUTCS C IEIbI0 TUATHOCTUKU TPOOEIIOB 3HAHUH,
KOHTPOJISl YpOBHS 00Y4E€HHOCTH YJalIuXcsl, TPEHUPOBKU TEXHUKE TECTUPOBAHUSI.
Ypok-camocmoamenvnaa padooma. llpenyararotcs pasHble BUIbI CaAMOCTOSTEIBHBIX
pabor.

Ypok-konmponvnaa padoma. KoHTponp 3HaHUI 110 POUJEHHON TEME.

Tpeﬁonam/m K MaTeMaTH4eCKoil MoAroToBKe Yuyamuxcs

B pesynbrare m3ydeHHss MareMaTHKA Ha  YriayOJEHHOM YpPOBHE B CTapiied IIIKOJIe
yYaIuecs TOJKHBI:
3HATL/TIOHUMATh

3HAQYCHHE MATEMaTHYECKOW HAyKH JJIA pelIeHUs 3a/1ad, BOZHUKAIOIIUX B TEOPUHU
M TIpaKTHUKE; MHAPOTY M OTPAHMUYECHHOCTh NPHMEHEHHS MaTEeMaTHYECKUX METOJIOB K
aHAJIM3Y M UCCIICIOBAHUIO TIPOIIECCOB U SIBICHUW B IPUPO/IE U OOIIECTBE;

3HAQYCHHE TPAKTUKH M BOMPOCOB, BO3HHUKAIOIIMX B CaMOM MaTreMmaTHKe, I
(hopMUpOBaHUS U Pa3BUTHS MAaTEMAaTUUECKOU HAYKH;

WJIeW PaCIIMPECHHMs] YHCIIOBBIX MHOXKECTB Kak crmocoba TOCTPOEHHUsS HOBOTO
MaTeMaTHYeCKOTO araparta I pelieHUs] MPaKTUYeCKHX 3a7ad M BHYTPEHHUX 3ajad
MaTEMaTHKH;

3HAYCHHE HJICH, METOJIOB W Pe3y/IhbTaTOB aJreOpbl M1 MAaTeMaTHYECKOTO aHaln3a
JUTSI TIOCTPOEHUS MOJIETIEH PealIbHBIX MPOIIECCOB M CUTYaIINH;

BO3MOJKHOCTH TE€OMETPHUYECKOTO s3bIKa KaK CpEICTBAa OIHMCAHHMS CBOMCTB
peanbHBIX MPEAMETOB M KX B3AaUMHOTO PACTIOJIOKCHHUS;

YHUBEPCAIBHBIM XapaKTep 3aKOHOB JIOTUKH MATEMaTHYECKUX PACCYKIACHHH, WX
MIPUMEHUMOCTD B PA3JIMYHBIX 00JIACTAX YETTOBEYECKOM JACSITCIIBHOCTH;

paznuuue TpeOOBaHWM, NPEIBABIAEMBIX K JI0Ka3aTeIbCTBAM B MaTEMAaTHKE,
€CTECTBEHHBIX, COIIMAIbHO-OKOHOMUYECKUX U TYMaHUTapHBIX HAayKaX, Ha MPaKTUKE;

pPOJIb aKCMOMATHKHA B MaTEMaTHKE; BO3MOXKHOCTh IMOCTPOCHUS MATEMaTHYECKUX
TEOpUH HA AKCMOMATHYECKON OCHOBE; 3HAYCHHE aKCMOMATHKHU Uil APYrux obrjactei
3HAHUS U JJI PAKTHKU;

BEPOSITHOCTHBIM ~ XapaKTep pPa3ju4HBIX TPOIECCOB M  3aKOHOMEPHOCTEH
OKPY’KaIOILIEr0 MUpA.

YucsioBble U OyKBEHHbIEC BHIPAKCHUS
YMeTh:

BBITIONHATH apu(MeTHdecKre IeHCTBUS, CoueTasl yCTHbIC U MUChbMEHHBIE TPUEMBI,
MIPUMEHEHHE BBIYMCIUTEIBHBIX YCTPOMCTB; HAXOIUTh 3HAYEHUs KOPHS HATypaJbHOU
CTETeHH, CTETMEeHM C palHoHaJIbHBIM T[OKa3areiaeMm, Jorapudma, HCHONb3ys MpU
HEO0OXOIMMOCTH BBIUMCIHUTENbHBIC YCTPOWUCTBA; MOJIH30BATHCS OICHKOW W MPUKUIKON
MIPU MPAKTUYECKUX pacueTax;

MPUMEHSTh TMOHATHS, CBSI3aHHBIE C JCIMMOCTBIO IIEJIBIX YWCEN, MPHU PEHICHUU
MaTeMaTHYECKUX 3aJ1a4;



HaXOJUTh KOPHH MHOTOWICHOB C OJHOW TIEPEMEHHOM, pacKIaabIBaTh
MHOTOYJICHBI HA MHOKUTEIIH;

BBITIOJIHATE AEUCTBUS C KOMIUIEKCHBIMH YHCIIAMH, TTI0Jb30BATHCS T€OMETPUYECKON
MHTEepHpeTanreld KOMIUIEKCHBIX YHCEII, B IPOCTEHIINX CIy4asX HAXOAUTh KOMIUIEKCHBIC
KOPHHU YpaBHEHUH ¢ JeWCTBUTENEHBIMU KO UIIEHTAMH;

IPOBOJUTH MPE0Opa30BaHMs YUCIOBBIX H OYKBEHHBIX BBIPAKEHHIA, BKIIIOYAFOIIUX
CTETICHH, paIKaJbl, JOrapu(pMbl 1 TPUTOHOMETPHIECKHE (QYHKIINH;

Hcnonn3oBars HpI/IO6peT€HHI)IC 3HaHUSA WU YMCHHSA B Hp&KTPI‘-ICCKOfI JCATCIIBHOCTU N
MOBCETHEBHOM JKU3HU: JUIS MPAKTUYECKUX PACUETOB MO (HopMyraM, BKIOUYAs (GOPMYIIBI,
COJIepKAIie CTETICHU, PaJuKalbl, JOTapu(PMbl U TPUTOHOMETpUYEeCKHe (YHKIUH, MPH
HGO6XOHI/IMOCTI/I HCIIOJIB3Ys CIIPABOYHBLIC MaTCpHaAJIbl U HpOCTCI\/JIIHI/IC BbBIYUCIIUTCIIBHBIC
YCTpOMCTBA.

DyHKIUHN U TPagUKH
Ymers:

OTpEENATh 3HAUeHHE (QYHKIMU [0 3HAYEHHWIO apryMEHTa IpU pa3iMyYHbIX CHocoOax
3aaHusl (QYHKIHMHM, CTPOUTh Tpa@UKUd H3YyYEHHBIX (DYHKIUM, BBINOJHATH IpeoOpazoBaHUs
rpaduKoB; OMMCHIBATH IO rpaduky U Mo Gopmylie MOBEACHNE U CBOMCTBA (DYHKIMI;  pemarhb
YpaBHEHHUS, CHUCTEMbl YypaBHEHUM, HEPaBEHCTBA, HCHOJb3yd CBOWCTBA (QYHKIUH U HX
rpaduueckue mpenactaBieHus; Vcmonb3oBaTh MPHOOpETEHHbIE 3HAHMS M YMEHHS B
MIPaKTUYECKON JEeSATeNIbHOCTH M TIOBCETHEBHOM >KM3HU: JUIsl OMMCAHUS WU HCCIEOBAaHUS C
MOMOIIBI0 PYHKUIUN peaNbHBIX 3aBUCUMOCTEH, MPEJICTABICHUS UX rpapuuecKu; HHTepIpeTalun
rpauKOB peaTbHBIX MPOILIECCOB.

YpaBHeHUs1 1 HEPABEHCTBA

YMmers:

pelaTh paloHalbHbIE, TOKA3aTeIbHbIE U JOrapu(pMHUUECKIE YPaBHEHUS U
HEPABEHCTBA, NPPALMOHAIBHBIE U TPUTOHOMETPUYECKUE YPABHEHHUS, UX CUCTEMBI;

JOKa3bIBaTh HECIIOJKHBIE HEPABEHCTBA,

pelaTh TEKCTOBBIE 3a1a4M ¢ IOMOLIBIO COCTABJICHUS YPABHEHUN U HEPABEHCTB,
UHTEPIPETUPYS PE3YIIBTAT C YIETOM OTPaHUYEHUN YCIIOBHS 3a/1a4H;

n300paXkaTb Ha KOOPJIUHATHON IUNIOCKOCTH MHOKECTBA PELLICHUH YpaBHEHUH U
HEPABEHCTB C IByMsI IEPEMEHHBIMU U UX CUCTEM.

HaXOJUTh NPUOIMKEHHbIE PELLICHHs YPABHEHUH U UX CUCTEM, UCIIOJb3YsI
rpau4ecKuii METO;

pelaTh ypaBHEHMs, HEPAaBEHCTBA U CUCTEMBI C IPUMEHEHHEM I'papuecKuX
IPEJCTAaBICHUN, CBOUCTB QPYHKIMM, Tpor3Bo1HON; CBOOOAHO ONEpUPOBATH NOHATUSIMU:
YPaBHEHUE, HEPABEHCTBO, PABHOCUJIbHBIE YPAaBHEHUS U HEPABEHCTBA, YPAaBHEHHUE,
SBJIAIOILEECS CIIEICTBUEM APYrOoro YpaBHEHHUs, ypaBHEHUS, PABHOCUJIbHBIC HA
MHO>KECTBE, PABHOCUJIbHBIE ITPE0Opa30BaHUs ypaBHEHUN;

pelaTh pa3Hble BUIbl yPABHEHUI U HEPABEHCTB U UX CUCTEM, B TOM YHCIIE
HEKOTOpbIe ypaBHeHU 3-i U 4-i1 cTeneHel, JpoOHO-pallMOHAIBHBIE U UPPALlMOHAJIBHBIE;

OBJIaJZIETh OCHOBHBIMM THUIIAMU TMOKa3aTENbHBIX, JOTapU(YMUUIECKUX,
MppalMOHAJIBHBIX, CTEIIEHHBIX YPABHEHUI M HEPABEHCTB M CTaHAAPTHBIMU METOIaMU MX
pELIEHN U IPUMEHSATh UX IIPU PELLICHNH 3a/a4;

IPUMEHATH TeopeMy Buera 11 peleHns HEKOTOPbIX YPaBHEHUH CTENIEHU BBILIIE
BTOPOW;

MMOHUMATh CMBICII TEOPEM O PAaBHOCUJIBHBIX M HEPABHOCWIBHBIX NPE0Opa30BaHUAX
YPaBHEHUI U YMEThb UX JOKa3bIBaTh;

BJIQJIETh METO/IaMHU PELLIEHUS YPABHEHU, HEPABEHCTB U UX CUCTEM, YMETh
BBIOMPATh METO/1 PELICHHUs U 0O0CHOBBIBATh CBOW BHIOOD;



KCIIOJIb30BAaTh METOJ HHTEPBAJIOB ISl PEILICHUSI HEPABEHCTB, B TOM YHCIIE
JIPOOHO-PANMOHANBHBIX U BKIIOYAIOIIUX B Ce0sl MPPAIIMOHATILHBIC BEIPAKCHHUS;

pemiath anredpanyecKue ypaBHEHMS M HEPABEHCTBA M UX CHCTEMEI C
napaMeTpamu alredpandeckuM U rpaduIecKuM METOJaMH,

BJIaJIETh Pa3HBIMU METO/IaAMH JI0KA3aTEILCTBA HEPABEHCTB;
peraTh ypaBHEHHUSI B IEJIbIX YHCTIaX;

M300pakaTh MHOKECTBA Ha IJIOCKOCTH, 33J1aBA€MbIC YPAaBHEHUSIMH,
HEPABEHCTBAMU U UX CUCTEMAaMH;

CBOOO/IHO UCITOJIb30BATh TOXKIECTBEHHbBIE TPEOOpa30BaHUs MPU PEIICHUH
YPaBHEHUH U CUCTEM ypaBHEHHU
B noBcenHeBHOM XU3HU U TIPU U3YYEHUU APYTHX MPEAMETOB:

COCTAaBJISITh U PEIIaTh YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI MPU PEIICHUH 3a1a4
JIPYrUX Y4€OHBIX MPEIMETOB;

BBITIOJTHSATH OIICHKY MPAaBIONOA00MS PE3yabTaTOB, OJTYYaeMbIX MIPHU PEIICHUN
pa3IMYHBIX YpaBHEHUH, HEPABEHCTB U UX CUCTEM IPHU PEIICHUH 3a7a4 APYTHX YIeOHBIX
MIPEAMETOB;

COCTABJISITh U PEIlIaTh YPaBHEHUSI U HEPABEHCTBA C MapaMeTpamMu IIPH pelieHUur
3a/1a4 APYruX y9eOHBIX MPEIMETOB;

COCTaBJISITh yPaBHEHHE, HEPABEHCTBO UJIM UX CUCTEMY, OTIMCHIBAIOIITUE PEATTHHYIO
CUTYAIIMIO WM TIPHUKIAIHYIO 33/1a4y, UHTEPIIPETUPOBATH TOJy4YE€HHBIE PE3YIbTATHI;

HCIIOJIB30BaTh MPOTPAMMHBIE CPEJICTBA MPU PEIICHUH OTICIBHBIX KIACCOB
YpaBHEHUN U HEPABEHCTB.
Hcnonws3oBath mproOpeTeHHbIE 3HAHUS U YMEHUS B MPAKTHYECKON JIEATETLHOCTH H
ITOBCETHEBHOM KU3HU: JIJIsl IOCTPOEHUS U UCCIEN0BAHUS MPOCTEHIIINX MAaTEMATUYECKUX
MOJEIIEN.
DJIeMEeHTBI TEOPUH MHOKECTB M JIOTUKH.
Ymern:

CBoOOIHO OmEepUpoBaTh MOHATUSMHU:  KOHEYHOE MHOYKECTBO, DIIEMEHT
MHO)KECTBa, IOJMHOKECTBO, IepeceyeHre, OObEeIUHEHHE U Pa3HOCTb MHOXKECTB,
YHUCJIOBBIE MHOKECTBA HA KOOPAMHATHOM MNPSIMOW, OTPE30K, MHTEPBAJ, MOJYHUHTEPBA,
MIPOMEXYTOK C BBIKOJOTOM TOYKOHM, rpaduyeckoe MpeAcTaBlIeHue MHOXKECTB Ha
KOOPAMHATHOMU IJIOCKOCTH;

3a/1aBaTh MHO>KECTBA NIEPEUNUCICHUEM U XapAKTEPUCTUYECKUM CBOMCTBOM;

ONIEPUPOBATH MOHATUSIMU: YTBEPKJECHUE, OTPULIAHUE YTBEPKIACHUS, UCTUHHBIE U
JIO’)KHBIE YTBEP)KICHMSI, MPUYNHA, CIEJCTBUE, YACTHBIN Cilydail oOLIEro yTBepXACHUS,
KOHTPIIpUMED;

IPOBEPSTH MPUHAJIEKHOCTD 3JIEMEHTA MHOKECTBY;

HAXOJMTH MepeceueHre U 00beJMHEHIE MHOKECTB, B TOM YHCIIE TIPECTABICHHBIX
rpaduyecKku Ha YMCIOBOM MPAMOI ¥ Ha KOOPAMHATHOM IIIOCKOCTH;

OPOBOAMTH JIOKa3aTelbHbIE pACCY)KIEHUS JIs OOOCHOBaHUS HUCTHHHOCTH
YTBEPKIACHUM.

B noBcenHeBHOM XU3HU U IPU U3YUEHUU APYTUX MPEAMETOB:

UCIIOJIb30BaTh YMCJIOBbIE MHOXECTBA Ha KOOPJAMHATHOM MpsSIMOA M Ha
KOOPAMHATHOM MJIOCKOCTH JIJIsl OMMUCAHUs PEATIbHBIX IPOLIECCOB U SIBJICHUM;

MPOBOJIUTH JOKAa3aTEIbHbIE PACCYXKACHUS B CHUTYalUsIX MOBCEIHEBHOW >XU3HHU, IPHU
peuIeHuu 3a1a4 U3 Jpyrux npeaMeToB.

TexcToBbIE 3a7a4M.
VYMeTh:
Pemrate pa3zHble 3a1a4u MOBBILLIEHHON TPYAHOCTH; [ aHaJIU3UPOBATH
yCIOBUE 3a/1ay, BLIOMpAaTh ONTUMANBHBIM METOJA pEUIeHUS 3a/laud, paccMaTpUBas



pa3IM4YHbIE METOBI; [ CTPOMTH  MOJENb  pELIeHUus  3a7a4d,  IIPOBOJUTH
JI0Ka3aTelbHbIe PACCY)KICHHUS TpU pElIeHUH 3anauu;l] pemarp 3aaaud, Tpelyromue
nepebopa BapuUaHTOB, MPOBEPKH YCIOBUH, BBIOOpa ONTUMAIBHOTO pe3ysbTara; (]

AQHAJIM3UPOBAaTh M MHTEPIPETUPOBATH IIOJIYYECHHBIE PEIICHUS B KOHTEKCTE
yCJIIOBHSA 3a7a4M, BEIOMPATh PELICHHS, HE MPOTHBOPEYAINE KOHTEKCTY; NEPEBOAUTH MPH
pemeHny 3a1aun MHQGOPMAHMIO M3 OJHON (DOPMBI 3aUCH B APYryKO, UCHOIB3Ys IPH
HEOOXOIMMOCTH CXEMBI, TAONHUIIBL, TPAapHUKH, THarpaMMbl. B MOBCeTHEBHO JKU3HU U IIPH
M3y4YEHUU JPYTrUX IpeaMeToB:[/pemaTs MPaKTUYECKUE 3a7add U 3a4a4d U3 JPYIuX
IIPEAMETOB.

I/ICTOpI/Iﬂ MaTEeMaTUKH
NmeTh NpeaACTaBJICHHUE O BKJIAJAC BbBIJAIOMNIUXCA MATCMATHKOB B PAa3BUTHC HAYKWU,
IIOHUMATB POJIb MATCMATHUKU B pa3BUTUU Poccun.

Metoabl MaTEMaTHKH.

Hcnonb3oBaTh OCHOBHBIE METO/bI JI0KA3aTENbCTBA, MPOBOAMTH JOKA3aTEIbCTBO U
BBITNIOJIHATH OTPOBEPKEHHUE; NMPUMEHSITH OCHOBHBIE METOJbl PEIICHHUS MaTEeMaTHYECKUX
3a/la4; Ha OCHOBE MaTeMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE XapaKTepU30BaTh
KpacoTy U COBEpPUICHCTBO OKPYXKAaloIlero MHpa U MPOU3BEACHUH HCKYCCTBa; (]

NPUMEHSATh  NpOCTeHIIMe  MporpaMMHBIE  CpeACTBA U DJIEKTPOHHO-
KOMMYHHMKAI[MOHHbIE CHUCTEMbl MpPU PEIICHUHM MaTeMaTH4YeCKHX 3a/ay; I0JIb30BaThCS
NPUKIAJHBIMK [porpaMMaMyd U MporpaMMaMH CHUMBOJIBHBIX ~ BBIUYMCICHHUH 7S
WCCIIEIOBAaHUSI MATEMAaTUYECKUX OOBEKTOB.

bJaok « I'eomerpusn»

[Iporpamma cooTBeTCTBYeT moONOXKeHUsIM DenepanbHOr0 TOCYAapCTBEHHOIO 00pa3oBaTENIbHOTO
CTaHIIapTa OCHOBHOT'O OOIIETO 00pa30BaHus, B TOM YHCJIE TPEOOBAHUSAM K pe3yJIbTaTaM

OCBOEHUSI OCHOBHOW 00pa30oBaTeIbHOI MporpamMMel, pyHIaMEHTAIEHOMY SAPY

coneprxanus oomero oopasoBanus, [IpumepHoit mporpamme mo maremaruke. [Iporpamma

OTpaXkaeT UJeH U nonokeHus: KoHnenunn 1yxoBHO-HPAaBCTBEHHOT'O PAa3BUTHUS 1 BOCTIUTAHUS
JUYHOCTH rpaxnanuHa Poccun, IIporpammel popMHUpOBaHUS YHUBEPCATIbHBIX yIEOHBIX

neiictBuii (YY), COCTaBISAIONMUX OCHOBY [UISI CAMOPA3BUTHS M HEMTPEPHIBHOTO 00pa30BaHUs,
BBIPAOOTKH KOMMYHHKATHBHBIX KaueCTB, IIEIOCTHOCTH OOIIEKYJIBTYPHOT' 0, THYHOCTHOTO U
MI03HABATENILHOTO pa3BUTHUS ydamuxcs. [IporpaMMa coOTBETCTBYET yriyOJIeHHOMY YPOBHIO
M3YUYCHHS [TPEIMETA.

HopmaTuBHBIMHM JOKYMEHTAMHU /ISl COCTABJIEHHs pa0oyeii MporpaMmbl IBJISIIOTCS .

1.®enepanbhbiii 3akon «O0 obpazoBanuu B Poccuiickoit @enepammm» (0T 29.12.2012 Ne273-D3).
2.QenepalbHbINA TOCYAaPCTBEHHBIN 00pa30BaTENbHBIN CTAHIAPT OCHOBHOT'O 001Iero o0pa3oBaHuUs,
YTBEPXKACHHOTO NMPUKa3oM MuHHCTEpCTBa 0Opa3zoBanus U Hayku PD ot 17 nexadps 2010 roga

Ne 1897;

3.ITpuka3 Munobpa3zoBanust Poccun ot 05.03.2004 Ne1089 «O6 yrBepxxaennn eaepaibHOro
KOMITOHEHTA rOCyIapCTBEHHBIX 00pa30BaTENbHBIX CTAaHAAPTOB HAYaJILHOTO OOIIETr0, OCHOBHOTO
00111er0 U cpeHero (IOJIHOr0) 00IIero 00pa3oBaHU.

4.TlocranoBnenueM ['1aBHOro rocyaapcTBeHHOro canutapHoro spaya P® 29.12.2010 Ne

189 «O6 yrBepxxnennn CanlluH 2.4.2.2821-10 «

5.ITpuka3 Munobpuayku Poccun ot 08.06.2015 r Ne576 «O BHEceHUM U3MEHEHHI B (eiepanbHbIi
nepeyeHb y4eOHUKOB, PEKOMEHIYEMbIX K MCIIOJIb30BAHUIO NP pealIn3allui UMEIOIINX
roCyJIapCTBEHHYIO aKKpEAUTALMI0 00pa30BaTeIbHbIX MPOrpaMM Ha4aJlbHOTO 00IEro, OCHOBHOI'O
o01ero, cpeaHero ooero o0pa3oBaHusl, yTBEpKI€HHbIN NMprukazoM MuHHUCTEpCTBA

oOpazoBanus u Hayku Poccutickoit @eneparnu ot 31.03.2014 T Ne253».

6.3axona Bonrorpanckoit oomactu ot 04.10.2013 1. Ne 118 — O] «O6 oOpa3zoBaHuM B



Bonrorpasnckoii obmactny
7.Yuebnnnii madn MOY Cpennsis mkomna Ne 84 [lentpansHoro paiiona r. Bonrorpana

Il.]'lﬂ peajm3anuu paﬁoqeﬁ NnmporpaMMbl UCIIOJB3YETCH C.]IE)IleIIIHﬁ y‘leﬁHO-MeTOJII/I‘lGCKI/Iﬁ
KOMILJIEKT.

1 JI.C. Aranacan, B.®. byry3os C.b. KagomrieB u ap. ['eomerpus. 10- 11 kinace. YueOHuUk amst
0011e00pa30BaTeNbHBIX OpraHu3auii: 0a30BbIid U yriayoneHHbIl ypoBHU. M. [IpocBemenue,
2019

2 I'eometpusi. COopuuK padounx nporpamm 10-11knacc. ba3oBeiii 1 yriryOi1eHHBIH YPOBHH.
CocraBurens Bypmuctpoa T.A. M., « IIpocBemenne»,2016.

3P.K. lN'opaun . [Tnanumerpust. 7-9 knaccel. 3agaunnk. M., MITHMO,2019.

4.IlogrotoBka k EI'D o marematuke B 2019 roay. Amenxo M.B. [llectakoB C.A. ba3zoBsiii
ypoBeHb. Metonnueckue ykazanus. M.,MIITHMO, 2019.5.TToarotoBka k EI'D mo matemaTuke B
2019 rony. Amenko U.B. Illecrakos C.A.IlpodpuibHblil ypoBeHb. MeToaMuECKHE yKa3aHUSI.
M.,MITHMO, 2019.

KosaunyecTBo 4yacoB mo yueOHoMy miiany: 70 yacoB B roa; 2 4yaca B HeJeJIl0.

OO0mas xapakTepucTHKa y4eOHOro nmpeaMera

I'eomeTpusi — 0IMH U3 BAKHEHITUX KOMIIOHEHTOB MaTEMAaTHIECKOTO 00pa30BaHMUs,
HeoOXouMast ISl MPHOOPETEHUST KOHKPETHBIX 3HAHUH O MPOCTPAHCTBE U MPAKTHIECKU
3HaYMMBIX YMEHHH, (POPMUPOBAHHUS S3bIKA OMTUCAHUS 0OBEKTOB OKPYKAIOIIETO MHUPA, IS
Pa3BUTHS IPOCTPAHCTBEHHOTO BOOOPAKCHUS M UHTYHUIIMH, MATEMaTHUYECKOW KYJIbTYPBI, JUIS
ACTETUYECKOTO BOCIUTAHUS yJanuxcs. M3ydeHrne reoMeTpun BHOCUT BKJIAJ] B Pa3BUTHE
JIOTUYECKOTO MBIIUICHUS, B (GOPMUPOBAHHE TIOHSTHS I0OKa3aTEeIbCTBA.
[Tpu nzyuennu kypca maremaTuku B 10 Kiacce mpoonKaeT U MoJyvaeT pa3BUTHE
conepxarenbHas muHus «I eomempusy. B paMkax ykazaHHOU COJEpKATEIbHON JTMHUN
PEIIAIOTCS CICIYIONIUE 3a0auu.

e W3y4YCHHUE CBOMCTB MPOCTPAHCTBEHHBIX TEI,

e (opMupoBaHNE YMEHUS PUMEHSTH OTYYCHHBIC 3HAHHS JUISI PEIICHUS TPAKTHICCKUX

3ajay.

Obweyuebnvie ymeHUs, HABbIKU U CNOCOObL 0esmeNbHOCIIU:
B XOJIC OCBOCHHSI COJICPYKAHHSI TEOMETPUYECKOTO 00pa30BaHMs yJIallHecs OBJIAICBAOT
pa3zHOO0Opa3HBIMU CIIOCOOAMU JACATEIBHOCTH, IPHOOPETAIOT U COBEPUICHCTBYIOT OTIBIT:
MOCTPOCHHMSI U UCCIICIOBAHUS MATEMaTHIYECKUX MOJICIICH JIUIsl ONTMCAHUS M PEILICHHSI TPUKIIAHBIX
3aja4, 3a/1a4 U3 CMEKHBIX JUCIUILINH,
BBITIOJTHEHUS] M CAMOCTOSITEIILHOTO COCTABJICHHUS AJITOPUTMUYCCKUX IPEAMUCAHUI U HHCTPYKIIUH
Ha MaTeMaTHYeCKOM MaTepHalie; BEITIOTHEHHS pacueTOB MPAKTUYECKOTO XapaKTepa;
WCIOJIb30BaHUS MaTeMaTHUECKUX POPMYIT U CaMOCTOSITETLHOTO COCTaBJIEHUS (hOpMyI Ha
OCHOBE 0000IIEHNS YaCTHBIX CITy4aeB U IKCIIEPUMEHTA;
CaMOCTOSITENILHOM pabOThI ¢ UCTOYHUKAMU UH(POpPMAINH, 0000IIEH!S U CHCTeMaTU3allun
MOJIy4eHHOU HH(pOpMAINK, UHTETPUPOBAHUS €€ B JTMUHBIHN OTIBIT;
MIPOBEJICHUS JT0KA3aTeNbHBIX PACCYXKACHUI, JOTHYECKOT0 000CHOBAHUS BBIBOJIOB, PA3INYCHUS
JOKa3aHHBIX M HEJOKa3aHHBIX YTBEPKIEHUH, apryMEHTHPOBAHHBIX U IMOIIMOHATEHO
yOeIUTEeNbHBIX CYXICHHIA,
CaMOCTOSITENIbHOM M KOJUIEKTUBHOM JEATEIbHOCTH, BKIIOUCHUS CBOUX PE3YIbTATOB B
pe3ynbTaThl paboThI TPYIINBI, COOTHECEHHE CBOETO MHEHUS C MHEHHEM JPYTUX YYaCTHUKOB
y4eOHOTO KOJUIEKTHBA U MHEHUEM aBTOPUTETHBIX UCTOYHHKOB.



IleHHOCTHBIE OPUEHTHPHI Y4eOHOI 0 MPeIMeTa
MHoruMm JIoAsIM B CBOEH JKM3HU MPUXOJUTCS BBITIOJHSATD IOCTATOYHO CJIOKHBIE PACUETHI,
MIOJIB30BaThCS OOMICYOTPEOUTENHLHOM BRIYMCIUTEILHON TEXHUKOM, HAXOUTh B CIIPABOYHUKAX
Y IPUMEHATH HYXHBIC (DOPMYIIBI, HCTIOIH30BATh MPAKTUYCCKUE MPUEMbI T€OMETPUICCKHIX
W3MEpPEHUH U MMOCTPOCHHM, YUTATh HHPOPMAITUIO, PEACTABICHHYIO B BUIC TAOJUII, TUArPaMM,
rpaduKoOB, TOHUMATh BEPOSITHOCTHBIN XapakTep CIIYYaliHBIX COOBITHI, COCTABIIATh HECIOKHBIE
QITOPUTMBI U JIp.
Maremarrnueckoe 00pa3oBaHUE UTPAET BAKHYIO POJIb, KaK B MPAKTUUECKOW, TAK U B TyXOBHOU
*u3HU oOmiecTBa. [IpakTrdeckas cTopoHa MaTeMaTHIECKOTO 00pa30BaHUs CBsI3aHA C
(hopMHPOBAHHEM CIIOCOOOB JIEATCIILHOCTH, TyXOBHAS — C WHTEJUICKTYaIbHBIM PAa3BUTHEM
YyesoBeka, (GOPMUPOBAHUEM XapakTepa v OOIICH KyJIbTYpHI.
[IpakTrueckas MoJIe3HOCTh MAaTEMATUKKU 00YCIIOBJIEHA TEM, YTO €€ MPEAMETOM SIBIISIOTCS
dbyHIaMEHTANBHBIE CTPYKTYPHI peaTbHOTO MUpPA: IPOCTPAHCTBEHHBIE (DOPMBI U KOJTMYECTBEHHBIC
OTHOIIIEHUS — OT MPOCTEUIITNX, YCBAUBAEMBIX B HEITOCPEJICTBEHHOM OIIBITE, JI0 JOCTATOYHO
CJIOKHBIX, HEOOXOAUMBIX IS pa3BUTHS HAYUYHBIX U TEXHOJIOTMYECKUX HUJieh. be3 KOHKpeTHbIX
MaTeMaTHYeCKUX 3HAaHUH 3aTPyHEHO MOHUMaHUE MPUHIIUIIOB YCTPOUCTBA M UCTIOIH30BaHUS
COBPEMEHHOM TEXHUKH, BOCIIPUITHE U UHTEPIIPETALUs Pa3HOOOpa3HOM COLMAIBbHOM,
SKOHOMHUYECKOH, OJUTHYECKON nHpopMaIuu, MmaiodhPeKTHBHA TTOBCETHEBHAS TPAKTUYECKAs
NESITETLHOCTb.
Kaxxmomy uenoBeky B CBOEH KU3HH MPUXOTUTCS BBITIOHITE JJOCTATOYHO CIOKHBIE PaCUETHI,
HaxOJIUTh B CIPABOYHUKAX HY)KHBIE (DOPMYIIBI U IPUMEHSTH UX, BIAJACTh MPAKTHICCKUMU
MpUEeMaMH TEOMETPUUECKUX U3MEPEHHUI M MIOCTPOSCHUM, YU TATh WH(POPMAIIHIO, TPECTABICHHYIO
B BUJly TabNull, AUarpaMm, rpaukoB, TOHUMATh BEPOSTHOCTHBIN XapakTep clydyaiHbIX
COOBITHIA, COCTABIIATh HECTIOKHBIE aJITOPUTMBI U JIP.
be3 6a30Boii MaTeMaTHYeCKON MOATOTOBKHA HEBO3MOXKHO CTaTh 0Opa30BaHHBIM COBPEMEHHBIM
YeJI0BEKOM. B 1IKoJie MaTeMaTrKa CIy»KUT OMOPHBIM MPEAMETOM ISl U3yYEHHS] CMEKHBIX
JTUCHMIUIMH. B mocie mKkonbHON )KU3HU pealbHON HE0OX0AUMOCTHIO B HAILIK JTHU SBJISAETCS
HeTpepbIBHOE 00pa3oBaHue, 4TO TPeOyeT MOTHOIICHHOM 0a30BOi 00111€00pa30BaTEIbHOM
MOATOTOBKH, B TOM YHCIIe U MaTeMaTtudeckoil. M HakoHell, Bce 00JIbllie CIEIUaIbHOCTEH, T8
HE0OX0IUM BBICOKUI YPOBEHb 00pa30BaHMUs, CBA3aHO C HEMIOCPEACTBEHHBIM PUMEHEHUEM
MaTeMaTHKHU (3KOHOMHKA, On3Hec, (PMHAHCHI, (U3HKa, XUMHUsI, TEXHUKA, HHPOpMaTHKa,
Ouosorus, ncuxoaorus u np.). Takum o6pazom, paciupsercss Kpyr MKOJbHUKOB, JJIs1 KOTOPBIX
MaTeMaTHKa CTAHOBUTCS 3HAYMMBIM ITPEIMETOM.
J1J1g )KU3HU B COBPEMEHHOM OOIIECTBE BaXKHBIM SIBJIsIETCA (POPMUPOBAHUE MATEMAaTHYECKOTO
CTHJISL MBIILIJICHUS, TPOSBIIAIONIETOCS B ONPEACTICHHBIX YMCTBEHHBIX HaBbIKaX. B mporecce
MaTeMaTH4eCKON JAeATeIbHOCTH B apceHasl IPUEMOB  METOI0B YEJIOBEUECKOTO MBIIIICHHUS
€CTECTBEHHBIM 00pa30M BKIIOYAIOTCSA MHIAYKLIUA U ACTYKIHs, 0000IeHre U KOHKPETU3aIHs,
aHaJlu3 U CUHTE3, KiIaccudukaius u cuctemaTu3anus, abctparupoBanue u ananorusi. OObEKThI
MaTeMaTHYEeCKUX YMO3aKIIOUEHHUH U MPpaBUiia UX KOHCTPYHUPOBAHHUSI BCKPBIBAIOT MEXaHU3M
JIOTUYECKUX MTOCTPOCHUM, BIPA0aThIBalOT yMeHUs (hOPMYIHPOBaTh, 000CHOBBIBATH U
JIOKa3bIBaTh CYKJCHUS, TEM CaMbIM Pa3BUBAIOT JIOTMYECKOE MBILIICHHE.
Benymas pons npuHaaIeKUT MaTeMaTHKe B GOPMUPOBAHUN AITOPUTMHUYECKOTO MBIIUICHUS U
BOCIIUTAHUM YMEHUM JEHCTBOBATH M0 33JJAHHOMY aJITOPUTMY MU KOHCTPYHpPOBaTh HOBbIE. B x011€
pelIeHus 3a/1a4 — OCHOBHOMW y4eOHOM JeATeIbHOCTH Ha YPOKaxX MaTeMaTUKU — Pa3BHUBAIOTCS
TBOpUYECKas U MPHUKIAHAS CTOPOHBI MbIIILIeHU. O0y4ueHre MaTeMaTHKe JaeT BO3MOXKHOCTh
pa3BHUBaTh y YUAIIUXCA TOYHYIO, SJKOHOMHYIO B HHPOPMATHUBHYIO pedb, yMEHUE OTOUPATh
HauOoJee MOIXOAAIIUe SI3BIKOBBIE (B YaCTHOCTH, CHMBOJIMYECKHE, Tpaduueckue) cpeacTna.
Matematuueckoe oOpa3oBaHHe BHOCUT CBOM BKJIaa B POpMHUpPOBAHUE OOIIEH KYIbTYPHI
gyenoBeka. Heo0XouMbIM KOMIOHEHTOM 00111el KyIbTyphl B COBPEMEHHOM TOJIKOBAHUU
SBJIIETCS 00IIee 3HAKOMCTBO C METOJaMH MMO3HAHUS IeWCTBUTEIHLHOCTH, MPEACTABICHUE O
MpeAMETE U METOJI€ MAaTEMATUKH, €r0 OTIUYHS OT METOJIOB €CTECTBEHHBIX U TYMaHUTAPHBIX



HayK, 00 0COOEHHOCTSIX MPUMEHEHHUSI MATEMATHKH ISl PELICHUs HAYYHBIX M MIPHUKJIaIHBIX 3a/1a4.
N3ydyeHne MaTeMaTUKU CIIOCOOCTBYET 3CTETUUECKOMY BOCIIUTAHUIO YEJIOBEKA, [IOHUMAaHUIO
KPacoThl ¥ M3SIIIECTBA MATEMATHYECKUX PACCYXKACHUHN, BOCIPUATHIO TEOMETPUIECKUX (HopM,
YCBOECHUIO UJIEU CUMMETPUHU.

Hcropus pasBUTHA MAaTEMaTUYECKOTO 3HAHUS 1a€T BO3MOXHOCTB IOTIOJHUTH 3a11ac UCTOPUKO-
HAyYHBIX 3HAHUH OTKOJILHUKOB, CPOPMHUPOBATE Y HUX MPEICTABICHUS O MaTEMaTHKE KaK 4YacTh
00111e4eNI0BeYeCKON KyabTYpPbl. 3HAKOMCTBO C OCHOBHBIMU UCTOPUYECKUMHU BEXaMH
BO3HUKHOBEHHMS U Pa3BUTHUSI MAaTEMATHYECKON HAYKH, C UCTOPUEH BEJIMKUX OTKPBITHI, UIMEHAMHU
JIIOJIEH, TBOPUBILUX HAYKY, JOJIKHO BOUTH B MHTEIUIEKTYaJIbHBIM Oarax Kaxaoro KyJbTYpHOTO
YEJI0BEKA.

INJIAHUPYEMBIE PE3YJIbTATHBI

[Tporpamma obecrieunBaeT AOCTIKEHHS CIEAYIOIINX PE3yabTaTOB OCBOEHUS 00pa3oBaTEIbHOU
MIPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUsL:

JINYHOCTHBIE Pe3yabTATHI:

- BKJIFOUYAIOIIUX TOTOBHOCTP U CIIOCOOHOCTH 00YJAIOIINXCS K CAMOPA3BUTHIO, JINYHOCTHOMY
CaMOOTIPE/ICIICHUIO M CAMOBOCITUTAHUIO B COOTBETCTBHH C OOIIEUEIIOBEYSCKUMH IICHHOCTSIMHU;

- cOpPMHPOBAHHOCTh WX MOTHBAIIMH K OOYYECHHIO U I€JICHANIPABICHHON MTO3HABATEILHOM
JESITeILHOCTH, CHCTEMBI 3HAYMMBIX COITUATBHBIX U MEKIINIHOCTHBIX OTHOIIICHUH, [IEHHOCTHO -
CMBICIIOBBIX YCTAaHOBOK;

- CIIOCOOHOCTDH CTAaBUTh 1I€JIU M CTPOUTH )KU3HEHHbIE TUIaHBI;

- TOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOSITENIbHOM, TBOPYECKOI U OTBETCTBEHHOM EATEIbHOCTH;
- HaBBIKU COTPYIHUYECTBA CO CBEPCTHUKAMM, JE€TbMU MJIa/IIET0 BO3PACTa, B3POCIBIMU B
00pazoBaTesIbHOM, OOIIECTBEHHO T0JIE3HOM, YUeOHO-UCCIIeI0BATEIbCKOM, MPOSKTHOM U IPYTrUX
BUJIaX JESTEIbHOCTH;

- TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA TIPOTHKCHUH
BCEH JKU3HU,

- CO3HATEIbHOE OTHOILIEHNE K HEMPEPHIBHOMY 00pa30BaHUIO KAK YCIOBHIO YCIICIIHOM
npodeccrnoHalbHOM U 0OLIECTBEHHON AEITEIbHOCTH.

MetanpeamMeTHble pe3yJbTaThl:

- BKJIIOYAIOIUX OCBOEHHBIE 00YYaIOUIMMHUCS MEKIIPEIMETHBIE IOHATUS U YHUBEPCAIbHbIE
yueOHble JielicTBUS (peryasTUBHbIE, I03HABATEIbHbIE, KOMMYHUKATUBHBIE);

- CaMOCTOSATENbHOCTh B INIAHUPOBAHUHU U OCYILECTBIEHUHU YU€OHOH 1S TeTbHOCTH U
OpraHu3aluM y4eOHOTO COTPYJHUUYECTBA C MeJaroraMu U CBEPCTHUKAMU;

- CII0OCOOHOCTh K OCTPOCHUIO MHAWBUYalIbHOM 00pa30BaTeIbHONW TPAEKTOPUH, BlIaIEHUE
HaBbIKaMH y4eOHO-HCCIIE0BATENILCKOM, MPOSKTHOM U COLMAIBHOM JAEATeNbHOCTH;

- YMEHHME CaMOCTOSATEIBHO ONPEAEIIATh LENH AEITEIbHOCTH U COCTABIIATH IUIAHBI IEATENBHOCTH;
CaMOCTOSITENIBHO OCYLIECTBIIATH, KOHTPOJIUPOBATh U KOPPEKTUPOBATH AEATEIBHOCTE;

- HCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI Ul JOCTUKEHHS ITOCTaBJICHHBIX LIEIEH U pealn3anun
IJIAaHOB JIESTENIBHOCTH;

- BBIOMpATh yCHEIIHbIE CTPATETUH B PA3IMYHbIX CUTYALIUsAX;

- YMEHHUE NMPOJYKTUBHO 0OIIATHCS U B3aUMOJIEHCTBOBATD B IPOLIECCE COBMECTHOM
JEeATeNbHOCTH, YIUTHIBATh MO3UIMU APYIUX YUACTHUKOB JIEATEILHOCTH, 3PPEKTUBHO
pasperiatb KOHQIUKTHI;

- BJIQJICHUE HAaBbIKaMH MTO3HABATEIBbHOM, y4eOHO-HUCCIIe0BATENBCKON U IPOSKTHOM
JeATeIbHOCTH, HaBBIKAaMU pa3pelieHus mpooiem;



- CIIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEIILHOMY TIOMCKY METOJIOB PEIICHHS TPAKTHUECKUX
3a/1a4, IPUMEHEHUIO Pa3IMYHBIX METO0B IMO3HAHMUS;

- TOTOBHOCTH M CIIOCOOHOCTH K CAaMOCTOSITENIbHOW MH(DOPMAIIMOHHO- ITO3HABATEIHHON
JEeSITeILHOCTH, BKJIFOUAsi yMEHHUE OPUEHTUPOBATHCS B PA3NIMYHBIX HCTOYHUKAX MHPOPMAITUH,
KPUTHUYECKH OICHUBATH M HHTEPIPETUPOBATH HHPOPMAIIUIO, TIOTYyIAEMYI0 U3 Pa3TUIHBIX
HMCTOYHHUKOB;

- YMEHHE HCII0JIh30BaTh CPEICTBA WH(DOPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUN
(manee — UIKT) B penieHny KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3allMOHHBIX 3a/1a4 C
coOroieHreM TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MTaCHOCTH, THTUCHBI,
pecypcocOepexeHus, MPaBOBLIX U 3THICCKIX HOPM, HOPM HH(POPMAIIMOHHOW O€30TIaCHOCTH;

- BJIaJICHUE HaBBIKAMHU MTO3HABATEIILHON pe(hICKCUN KaK OCO3HAHUS COBEPIAEMBIX JICHCTBUHN U
MBICITUTENBHBIX MPOIECCOB, UX PE3YIHTATOB M OCHOBAHUM, TPAHUIl CBOETO 3HAHUS U HE3HAHMS,
HOBBIX IMO3HABATEIBHBIX 33/1a4 M CPEJCTB UX TOCTIHKCHHUSI.

IIpenmeTHbIe pe3yabTaThl:

-BKJTIOYAIOIIMX OCBOCHHBIC 00YUAIONTUMUCS B X0JI€ U3YICHHS YIeOHOTO MPEMETa YMEHUS,

BHJIBI JISATSIIBHOCTH IO TIOJTYICHHIO HOBOTO 3HAHUS B paMKax y4eOHOTO IpeaIMeTa, ero

MPeoOPa30BAHMIO U TPUMEHEHHIO B YICOHBIX, YI€OHO-TIPOSKTHBIX M COITUATBHO-TIPOCKTHBIX

CUTYaITUsX;

- popMHUpPOBaHUE MATEMATHICCKOTO THIIA MBIIICHHUS, BJIaICHUE T€OMETPUICCKOM

TEPMUHOJIOTUEH, KITFOUEBBIMH IMOHATHSIMH, METOIaMU U TIPUEMAMHU;

- chopMHUPOBAHHOCTH MIPEJICTABICHUI O MaTeMaTHKE, O CIIOCO0aX ONMMCAHUS Ha

MaTeMaTHYeCKOM SI3BIKE SBJICHUI PEaIbHOTO MUPA,;

- ¢hOpMUPOBAHHOCTP MPECTABICHUI O MATEMATUIECKUX MOHITUAX, KaK O BAXXHEHIITHX

MaTEeMaTUYECKUX MOJICIISIX, IO3BOJISIONINX OMUCHIBATh M U3y4aTh Pa3HbIE MPOILIECCH U SIBIICHHS,

MOHUMaHHUE BO3MOYKHOCTH aKCHOMAaTUYECKOTO IMMOCTPOCHUSI MATEMAaTHUECKIX TEOPHIA;

- BJIQJICHUE METOJJAMH JIOKA3aTEIbCTB U aJITOPUTMOB PEUICHUS;

- YMEHHUE UX MPUMEHSTh, TIPOBOJANUTH JOKA3aTeIIbHBIC PACCYKIICHHSI B XOJIC PEIICHUS 3a/1a4;

- BJIQJICHUE OCHOBHBIMU TIOHSTHSIMH O TUIOCKUX U MPOCTPAHCTBEHHBIX TEOMETPHUYECKIX

¢durypax, uXx OCHOBHBIX CBOWCTBAX;

- chOpMUPOBAHHOCTh YMEHUS PaCIIO3HABATh HA YEPTEkKaX, MOJACIISIX U B pEaTbHOM MHpE

reOMETPUICCKUE (PUTYPHI;

- IPUMEHEHHNE U3YYCHHBIX CBOMCTB T€OMETPHUECKUX GUTYp ¥ (POPMYIT JIJIsl pEIIeHUs

reOMETPUYECKUX 33124 M 3a/1a4 C TIPAKTUICCKUM COJICPIKAHUEM;

- BJIQJICHUE HaBbIKAaMH MCIIOJIh30BaHUS TOTOBBIX KOMIIBIOTEPHBIX ITPOTPAMM MPH PELICHUHU 33/1a4.
Hcnoan3oBaTh NpuodpeTeHHBbIE 3HAHUSI M YMEHHsI B MPAKTUYECKOI 1eATeTbHOCTH

Y TIOBCETHEBHOM KH3HH JIJIsI:

-HCCIIeIOBaHUs (MO/ICITMPOBAHUS) HECIIOKHBIX MPAKTHUYECKUX CUTYaIMid HAa OCHOBE M3YUCHHBIX

dbopmyn u cBOMCTB puryp;

-BBIYKMCIICHHS JJTUH, TUIOIIAACH U 00bEMOB pealibHBIX OOBEKTOB MPU PEIICHUH MPAKTHYECKUX

3aj1a4, UCIOJIb3Ysl IPH HEOOXOAUMOCTHU CIIPABOYHHKH U BBIYUCIUTEIbHBIC YCTPOUCTBA

B PE3YyIbTATC U3YUCHUA TCOMETPUHN 06yqa}01u1/n710;1 HAYYHUTCHA:

® paclio3HaBaTb Ha YCPTCI)KAX U MOJACIAX HNPOCTPAHCTBCHHBLIC (1)OpMI:>I; COOTHOCHUTDH
TPEXMCPHBIC 0OBEKTHI C UX OIIMCaHUsAMU, H306pa)KeHI/I$IMI/I;

¢ OIHCBbIBATHL B3aNMMHOC PACIOJIOKCHUEC TIPAMBIX H IUIOCKOCTENl B MMPOCTPAHCTBC,
apcymermupoeams ceou CnycaeHI/l}l 00 smom PAacnosioscenuu,

¢ AHAJIM3UPOBATHL B HpOCTCﬁLHI/IX ClIydasaX B3aWUMHOC PacCIIOJIOXKCHUC 00OBEKTOB B
MPOCTPAaHCTBC,

L4 1/1306pa>1<aTL OCHOBHBIC MHOTI'OTPAaHHUKHW U KPYTJIbIC TCJId, BBINIOJHATL YCPTCIKU II0
YCJIOBUSAM 3aJia4;



® CTPOMTH NIPOCTEHIINE CEUEHUsI KyOa, IPU3MBbI, TUPAMU/IBL;

e pemiath TUIAHUMETPUYECKUE U MPOCTEHIHE CTEpPeOMETpUYECKHE 3aJaddl  Ha
HaXO0XIACHUC I‘COMCTpI/I'-IGCKI/IX BCJIINYNH

e (mnuH, yrioB, IO, 00bEMOB);

® HCIIOJIb30BaThb HpI/I peHICHI/II/I CTGpGOMCT’pI/ILIGCKI/IX 3a1a4 HJIaHI/IMeTpI/I‘-ICCKI/IC (1)3.KTI)I nu
METOIEL;

® IPOBOJUTH JOKA3aTEIbHBIC PACCYKICHUS B XOJIC PEIICHUS 3a/1a4.

e OOyuyarouuiicss NOJy4UT BO3MOKHOCTD:

® pemaTth XU3HEHHO NMPAKTUYECKUE 3a]1a4H;

® CaMOCTOATENHHO MPUOOpPETaTh M MPUMEHATH 3HAHHS B PA3JIMUHBIX CUTYALUAX, Pa0OTATh
B TpyIIax;

® apryMEHTHPOBATh U OTCTaWBATh CBOIO TOUKY 3PCHUS;

® yMeTh CIYIIaTh JPYrUX, H3BJIEKATh y4eOHYI0 HH(POPMAIINIO HA OCHOBE
COIIOCTABUTEIBHOTO aHAIIN3a

e O0OBEKTOB;

® TI0JIK30BATHCS MPEIMETHBIM yKa3aTeeM SHIMKIONEANH W CIIPABOYHUKOB JUIS
HaXOXKICHUS

e uHpOpMaLIUY;

®  CaMOCTOSITENILHO JICHCTBOBATh B CHTYAI[H HEOTIPEICIEHHOCTH TIPH PEIICHUN
aKTYaJIbHBIX TS HUX

e 1poOseM.

® y3HATh 3HaYECHHE MAaTEMaTUUYECKOW HAyKH /s PELIEHUs 3a/1a4, BOZHUKAIOIINX B
TEOPHUH U NPAKTUKE; IIUPOTY U B TO KE BPEMsI OTPAHUYEHHOCTb IPUMEHEHN MaTEMaTHUECKUX
METO/IOB K aHAJIM3Y U UCCIIEI0BAHMIO ITPOLIECCOB U SBJICHUI B IPUPOJE U OOLIECTBE;

e y3HATh 3HaYCHUE MPAKTUKU U BOIIPOCOB, BOZHUKAIOIIHUX B CAMOW MaTeMaTHKe IS
(GbopMUpPOBaHUA U PAa3BUTUS MAaTEMATUYECKON HayKH; UCTOPUIO Pa3BUTHUS BOSHUKHOBEHUS U
pa3BUTHS FEOMETPUH;

® [IPUMEHATh YHUBEPCAJIbHBIA XapaKTep 3aKOHOB JIOTUKA MaTEMaTHUECKUX PacCyXIECHUM,
UX IPUMEHUMOCTh BO BCEX O0JIACTSX YEIOBEUECKOH 1eATENbHOCTH; BEPOATHOCTHBIN XapaKTep
Pa3IMYHBIX IIPOLIECCOB OKPYKAIOLIET0 MUPA;

COJEPKAHMUE YYEBHOI'O ITPEIMETA

1. Hexoropble cBeAeHHS U3 IJIAHUMETPUH
Yriuel U OTPE3KH CBS3aHHBIE C OKPYXKHOCTbIO. Pemienue TpeyroibHHKOB. Teopema
Memnenas u YeBsl. Diuic, rurepoosa u napadoa
OcHogHas yenb- MO3HAKOMUTH 00YYaIOIINXCS ¢ TeOpeMaMu 00 yriie Mexay KacaTelbHOU
U XOp/0H, 00 OTpe3Kax MepeceKaroIIUXCs XOP/I, 0 KBaJpaTe KacaTeIbHOM, O CBOMCTBAX M
MpHU3HAKaX BIMCAHHOTO W  OINKCAHHOTO  YETHIPEXyroyibHuka. DopMynupoBaTh
OTIpeJIeNIeHus AIITUIICA, TUIEPOOIIbI U TapaOOIIbl, BEHIBOJAUTH UX KAHOHUYECKUE YPaBHEHHUS
1 U300paxarh STH KpPHUBbIE HA PUCYHKE.
2. BBenenmue
[Ipenmer cTrepeomeTpuu. AKCHOMBI CTepeoMeTprr. HekoTopsie ciaecTBUS U3 aKCHOM.
OcHogHas yenb — MMO3HAKOMUTH OOYYAIOIINXCS C COAECPKaHUEM Kypca CTEPEOMETPUH, C
OCHOBHBIMH TIOHATHUSMU W aKCHOMaMHU, TMPHUHSTHIMH B JIJAHHOM Kypce, BBIBECTH IEpBBIC
CIIEJICTBUSI U3 aKCHOM, JaTh MPEJCTABICHUE O T€OMETPUYECKHUX TENaX U UX MOBEPXHOCTSX,
00 u300pakeHWU TMPOCTPAHCTBEHHBIX (GUTYp Ha UYepTeke, O MPUKIAJAHOM 3HAUYCHUU
TE€OMETPHH.
N3ydenue crepeoMeTpuu JOJDKHO Oa3MpoOBaThCS HA COYETAHUHM HATVIATHOCTA H
nmorudeckoil crporoctu. Omopa Ha HAINSIHOCTh — HEMPEMEHHOE YCIOBHE YCIEUTHOTO



YCBOGHHSI MaTepUalla, U B CBSI3M C 3TUM HYXHO yJIEIUTh OOJIbIIOE BHUMAHHUE MPABUILHOMY
M300paKEHUIO Ha YePTEKe MPOCTPAHCTBEHHBIX (uryp. OJHAKO HArISIHOCTH JOJDKHA OBITh
IIpOHK3aHa cTporoi jorukoi. Kypc crepeomerpun npeapsBiseT B 3TOM OTHOILIEHUHU OoJiee
BBICOKHE TpeOoBaHU K oOydaromMca. B oTnuume OT Kypca IJIaHUMETPUHU 37eCh YXKE C
camMoro Hayana (OpPMYJHPYIOTCS aKCHOMBI O B3aMMHOM PAaCIOJIOKEHHH TOYEK, MPSMBIX H
IJIOCKOCTEN B IPOCTPAHCTBE, U Jlajiee U3yYeHHE CBOWCTB B3aMMHOI'O PACIIOI0XKEHUS IPSIMbIX
U IUIOCKOCTEN MPOXOAUT HAa OCHOBE ATHX akcuoM. TeMm caMbIM 3a7aercsi BHICOKHI YpOBEHb
CTPOTOCTH B JIOTHYECKHUX PACCYKIEHUSAX, KOTOPBII JOKEH BbLACPKUBATHCS HA MPOTSHKEHUN
BCETO Kypca.

3. MapanneabHOCTh NPAMBIX U IJI0CKOCTEH

[TapannenpbHOCTh TPSAMBIX, NPAMOM W IUIOCKOCTH. B3anMHOE pacnoyiokeHue JBYX

MPSIMBIX B MPOCTPAHCTBE. YTOJ MEXAY IBYMs NpsAMbIMU. [lapannenbHOCTh MIOCKOCTEH.

Terpasap u napasuiesenuIen.

Ocnosnas yenv — cHOPMUPOBATH IMPEACTABICHUS YYAIIUXCSI O BO3MOJXKHBIX CIydasX
B3aMHOI'0 PACMOJI0KEHUs JBYX MPSMBIX B MIPOCTPAHCTBE (MPSMBIE MTEPECEKAIOTCS, MPSMBbIE
napajuleNbHbl, IPSAMbIE CKPELMBAIOTCA), IPSIMON U MJIOCKOCTH (TpsAMast JIEXKUT B IUIOCKOCTH,
npsiMasi ¥ IUNIOCKOCTh MEPECceKaroTcs, MpsiMasi U INIOCKOCTh MapaliebHbl), U3YUUTh CBOICTBA
Y IPU3HAKU NapauIeIbHOCTH IPSIMBIX U TUIOCKOCTEH.

Oco0eHHOCTh JIaHHOTO Kypca COCTOMT B TOM, YTO YK€ B II€PBOM TJjlaBE€ BBOJSATCS B
paccMOTpeHHe TeTpadJp U MapajliesieNuIe]] U YCTaHaBIMBAIOTCS HEKOTOPbIE UX CBOICTBA.
DTO0 aeT BO3MOKHOCTh OTpadaThIBaTh MOHATHS NapaieIbHOCTH MPSIMBIX U MJIOCKOCTEH (a B
ClIeyIollel TaBe TakKe U MOHATUS MEePIEHANKYISIPHOCTH NPSIMbBIX U IJIOCKOCTEH) Ha 3TUX
JBYX BU/IOB MHOTOTPAaHHHUKOB, YTO, B CBOIO OUEpE/Ib, CO3/1a€T OINpPE/IEICHHbIN 3a/1e] K IJIaBe
«MuororpaHHUKn». OTHAENbHBIM MNYHKT TMOCBSIIEH MOCTPOCHUI0 HA YEPTEKE CEUCHHM
TeTpajapa W NapaJUIeNeNNNeNa, YTO MPEACTABISIETCS BaXXHBIM Kak JUId  pPELICHUs
reOMEeTPUUECKUX 3ajJad, Tak M, BOOOILE, ISl pa3BUTHs IMPOCTPAHCTBEHHBIX MPEICTaBICHUN
y4danumxcsl.

B pamxkax 370 TeMbl ydamuecs 3HaKOMSTCS TaKKe € MapajuleIbHbIM IIPOEKTUPOBAHUEM
U €ero CBOICTBaMH, HCIOJb3YEeMBbIMH MPU HM300pPAKEHUU MPOCTPAHCTBEHHBIX (GUIYp Ha
yepTeKe.

4. TlepneHAUKYJSIPHOCTH NMPSIMBIX H MJIOCKOCTEH

[lepneHuKyISIpHOCTh OPSIMOW M IUIOCKOCTU. [lepneHauKynssp M HakJIOHHBIE. YTOJI

MEXY MPSMOU U TJIOCKOCTHI0. JIByrpaHHbiii yroJi. [leprneHanuKyaspHOCTh MI0CKOCTEH.

OcHosnas yenb — BBECTU TOHATUS NEPHEHIMKYISPHOCTH MPSIMBIX M IUIOCKOCTEH,
W3Y4YUTh MPU3HAKUA NEPIEHAUKYISIPHOCTH IPSIMOM M IIOCKOCTH, ABYX INIOCKOCTEH, BBECTH
OCHOBHBIE METPUYECKUE MOHATHUS: PACCTOSIHUE OT TOYKU JI0 IJIOCKOCTH, PACCTOSTHUE MEXKITY
NapajuieJIbHbIMU IJIOCKOCTSIMU, MEXAY NapaJlIeIbHBIMU IPSIMOM U MJIOCKOCTBIO, PACCTOSTHUE
MEXK/y CKPELIMBAIOUIUMUCS MPSAMBIMU, YTOJ MEXIY NMPSAMOM U IUIOCKOCTBIO, YO MEXIY
JBYMS IIJIOCKOCTSIMU, U3YYUTh CBOIMCTBA MPSIMOYIOJILHOTO MapajuieJenuIe/a.

5. MHoOrorpaHHUKH

[Tonsitne muororpannuka. [lpusma. [upamuna. [lpaBunbHbIE MHOTOTPAaHHHUKH.

OcHogHas yenb — MMO3HAKOMUTH O0YYAIONINXCSI ¢ OCHOBHBIMU BHUJAMU MHOTOTPAaHHUKOB
(mpu3ma, mnHpamMuia, YCeUYeHHas nupamuna), c¢ Gopmymnoid Diinepa IS BBITYKIBIX
MHOTOTPAaHHUKOB, C MIPaBUJILHBIMU MHOTOTPaHHUKAMU U 3JIEMEHTAMU UX CUMMETPHHU.

C nByMs BUAaMH MHOTOTPAaHHUKOB — TETPAdIPOM M MapaljiesIeUIe oM — 00yJaroecs
y)Ke 3HaKOMbL. Termeph 3TH MPEACTaBICHUS PACIIUPSAIOTCA. MHOTOTpaHHUK OMpeenseTcs
KaK TMOBEPXHOCTh, COCTABJICHHAas W3 MHOTOYTOJHHUKOB M OTrPaHUYHMBAIOIIAS HEKOTOPOE
reOMEeTpPHYECcKoe TeJo (€ro TOXe HA3bIBAIOT MHOTOTPAaHHUKOM). B CBSI3U C ATHM yTOYHSETCS
caMoO TOHSATHE TEeOMETPUYECKOTO Teja, ISl 4Yero BBOJHUTCS €IIe Psi HOBBIX TOHATHHN
(rpannuHas ToYka (UTYpHI, BHYTPEHHSS TOYKa M T. [.). YCBOGHHE HUX HE SBISETCS



OGHB&TCHBHHM JJIS BCEX 06yqalonmxc;1, MOXXHO OrpaHU4YUTLCA HarJisiIHbIMHA
NpCACTaBJICHUAMU O MHOTOT'PaHHHUKAX.
6. 3aknuuTenbHoe NoBTOpeHue Kypca reometpum 10 Knacca

YueOHO-TEeMaTHUYECKHUIi IJIaH

Nen\ Koutpo [mpumeu
Koi-Bo po1p
n Tema JbHBIE | aHuA
4acoB
paboThI
1 HekoTtopsie cBeienus u3 miiaHUMETPUN 12
2 AKCHOMBI U HEKOTOPBIE CIIEICTBHS U3 HUX 3
3 [TapannensHOCTh TPSMBIX U TIJIOCKOCTEH 16 5
4 [IepneHMKYIISIPHOCTD NPSMBIX U INIOCKOCTEN 17 1
MHororpaHHUKH
5 p 16 1
6 3aKII0YUTENHFHOE TIOBTOPEHUE Kypca TeOMETPUH 6
Bcero 70 4

Oo0s13aTe/ibHbIE KOHTPOJIbHBIE PA0OTHI

1.KonTpoasnas padora Ne 1 mo teme «IlapaieabHOCTh IPSIMBIX M TUIOCKOCTEH»

2. KontposnbHas pabora Ne 2 o teme «IlepreHauKyaIspHOCTh MPSAMBIX U TIJIOCKOCTEH»
3. KonTtponbHas padora Ne 3 o Teme «MHOTOTpaHHUKH

4.1ToroBasi KOHTpPOJIbHAs padoTa.

@®opMbl OPraHu3anny 00pa3oBaTeILHOIO Mpolecca.

Ypok-nexkyua. 1lpennonaratorcss COBMECTHBIEC YCUJIUSL YUUTENS] U YYEHUKOB JJIsl PELLEHUS
oOuieit mpoOieMHON O3HABATENBHOM 3a/1a4H.

Ypok-npakmuxkym. Ha ypoke yuwamumecs paboTalOT HaJ pa3iMYHbIMU 33JaHUSMU B
3aBUCHUMOCTH OT CBOEH MOJArOTOBJICHHOCTH. Bulbl paboT MOTyT OBITH CAMBIMU Pa3HBIMHU:
MUCbMEHHBIE UCCIIEIOBAHMS, PEIICHHE Pa3jIuYHbIX 3a]a4, U3YyYEHHE CBOMCTB pa3IMYHBIX
(GyHKIHH, TpaKTHYeCKOe MPUMEHEHHUE PA3IMYHBIX METOJIOB PELICHHUS 3a/1a4.
Ypok-uccneoosanue.  Ha  ypoxke  ydammecs  pemaloT — NpoOJIEMHYIO — 3ajady
HCCIIEIOBATENIBCKOIO XapaKTepa aHaTUTHYECKUM METOI0OM
Komounuposannwtit ypok nipenonaraeT BbIIOJIHEHHE paboT U 331aHUIl pa3HOTO BUJA.

Ypok pewrenua 3a0au. BeipaGaTbIBalOTCs Y ydallluXcs YMEHHUS U HAaBBIKM peIlIeHUs 3a/1a4 Ha
YpOBHE 00513aTeIbHOM U BO3MOXKHOI MOATOTOBKE.

Ypok-mecm. TectupoBaHue npPOBOAUTCA € UENbIO JUATHOCTHUKU TMPOOEIOB 3HAHWIA,
KOHTPOJISl YpOBHS 00Y4EHHOCTH YYaIUXCsl, TPEHUPOBKH TEXHUKE TECTUPOBAHMUSL.
Ypok-camocmoamenvnaa paboma. Ilpennaratorcs pasHble BUJIbI CAMOCTOSTEIBHBIX paboT.
Ypok-konmponwvnaa pavoma. Koutponb 3HaHUM 110 NPOHJIEHHOMN TEME.



