HHOACHUTEJIBHAA 3AIINCKA
Baok «Aaredpa n Haya/la MaTeMaTH4YeCKOI0 AaHAJIM3a»

ITporpamma cootBeTcTBYET nojoxeHussM denepaibHOro rocyAapcTBEHHOI0 00pa30BaTeIbHOIO
CTaHJapTa OCHOBHOI'0 0011ero 00pa3oBaHMsl, B TOM YuClie TPEOOBAHUSAM K pe3yibTaTaM
OCBOEHHSI OCHOBHOI 00pa30BaTeIbHON MporpamMmbl, GyHIaMEHTAILHOMY SIAPY

coziep>kanus oouiero oopazosanust, [IpumepHoii nporpamMme no matemaruke. [Iporpamma
OTpaXkaeT ujeH U nonoxeHus: Konnenuun n1yxoBHO-HPaBCTBEHHOI'O PAa3BUTHUS M BOCTIUTaHUS
JMYHOCTH rpaxaanuHa Poccuu, IIporpammsl popMHpOBaHUS YHUBEPCAIBHBIX YUEOHBIX
nevictBuil (YVY /1), cOCTaBIAIOMINX OCHOBY JUIsl CAMOPAa3BUTHS U HEIIPEPHIBHOIO 00pa30BaHMUs,
BbIpAOOTKM KOMMYHHKATUBHBIX KaueCTB, IIEIOCTHOCTH OOIIEKYJIBTYPHOT 0, TMYHOCTHOTO U
[I03HABATEJILHOTO pa3BUTHUs ydamuxcs. IIporpamma cooTBeTCTBYET yrilyOJI€HHOMY YPOBHIO
y4eOHOro mpeamera

HOpMaTI/IBHbIMI/I AOKYMEHTaAMHU JIA COCTaABJICHUA paﬁoqeﬁ IporpamMmbl ABJISIIOTCSH .

1.®enepanphblit 3akon «O06 obpazoannu B Poccuiickoii @eneparum» (ot 29.12.2012 Ne273-D3).
2.®enepalbHBINA TOCYAaPCTBEHHBIN 00pa30BaTENIbHBIN CTAHJAPT OCHOBHOI'O 001IEro 00pa3oBaHus,
YTBEP)KJIEHHOr0 Mprka3oM MuHnucrepcrBa oopazoBanus u Hayku P® 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 O0IIET0, OCHOBHOT'O
o01Iero u cpeaHero (MoJHoro) 00IIero oopa3oBaHUs.

4.TlocranoBnenneM [ 1aBHOTO rocyapcTBeHHOr0 canuTapHoro Bpaya P 29.12.2010 Ne

189 «O6 yrBepxxnennn CanlluH 2.4.2.2821-10 «

5.I1pukaz Munobpuayku Poccun ot 08.06.2015 r Ne576 «O BHeceHNN W3MEHEHHH B enepanbHbINd
nepevyeHb yIeOHNKOB, PEKOMEHAYEMbIX K UCIIONIb30BAHHIO MTPH PEATH3alNN HMEIOIINX
rOCYAApCTBEHHYIO aKKPEAUTAINIO 00pa30BaTeIbHBIX TPOrPaMM 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 1. Ne 118 — O] «O6 obpa3zoBanuu B
Bosnrorpanckoit obmacTi

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

s peanu3zanuu padodei NporpaMMbl MCIOJIb3YeTCH CAeAYIOIMA y4eOHO-MeTOANYeCKr il
KOMILJIEKT:

1.}10.M.Komnsrun, M.1.Tkauesa, H.E. ®enopoBa, M.U. [1labynun. AnreOpa n Hagana
MareMaTuyeckoro ananusa.ll kimacc. YueOHHK it 001eo0pa3oBaTeIbHBIX OPraHU3alHii: 0a30BbIi
u yryoneHHsid ypoBau. M. [Ipocsemenue, 2018

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

3. AnreOpa 1 Hadana MaTeMaTHuyeckoro ananusa. 1 1kmace. Jluaakrnyeckue Matepuanisl K y4eOHUKY
HO.M. Konsiruaa n ap. ba3oBwii 1 yriuyoiaeHHbid ypoBau. M., «IIpocBemenue»,2019.
4.IloaroroBka k EI'D no marematuke B 2019 roay. Amenxo 1.B. Illecrakos C.A. ba3oBblil ypoBEeHb.
Meroanueckue ykazanus. M.,MIITHMO, 2019.

5.IToaroroska xk EI'D nmo marematuke B 2019 rony. SAmenko 1.B. HlecrakoB C.A.ITpodunbHbiii
ypoBeHb. MeToauueckue ykazanus. M., MITHMO, 2019.

Kosnn4yecTBo yacoB no yueOHomy miaany: 136 yacos B roa; 4 4aca B HeJesIio.

IleHHOCTHBIC OPHEHTHPHI COACPKAHUA YUeOHOr 0 peaMeTa



[IpakTyeckas 3HAYMMOCTh IIKOJBHOTO Kypca anreOpbl M Hayajal MaTeMaTHYECKOro aHaln3a
oOycJlIOBJIEeHa TeM, 4YTO €ro OObeKTaMHu SBISIOTCS (yHIAMEHTaJIbHBIE CTPYKTYpPHl |
KOJIMYCCTBCHHBIC OTHOIIICHUA ﬂeﬁCTBHTeHBHOFO MHpa. Maremarudeckas IIOArOTOBKaA
HGO6XOZ[I/IMa AJI1 TIOHUMAaHUWA IMIPUHIUIIOB YCTpOfICTBa X UCIIOJIb30BaHUA COBpeMeHHOﬁ TCXHHUKU,
BOCIPUATUA HAYIHBIX 1 TCXHUYCCKUX MOHATHUH 1 Hﬂeﬁ. MaremaTuka IBIISICTCS SI3LIKOM HAayKu U
texHuku. C eé NMOMOIIBIO MOJCIHPYIOTCA U U3YyUAIOTCA SABJICHUA U IPOLUCCCHI, IPOUCXOIAIINC B
pHUpo/IE.

Kypc anreOpel m Havan MaTeMaTHYECKOTO aHajHM3a SBISETCS OJHUM W3 OMOPHBIX KypPCOB
CTapuieil IIKOJbI: OH OOECHeuMBaeT U3ydeHHUE IPYruxX AUCUMILIMH. B mepByto odepeab 3TO
OTHOCHUTCSI K TpEeJAMETaM €CTECTBEHHO- HAyYyHOTO LMKJIA, B YAaCTHOCTH K ¢u3uke. Pa3purne
JIOTUYECKOTO MBIIUICHUS YJaIIUXCsl IPU U3yYEeHUH anreOpbl M Hayal MaTeMaTHYeCKOTo aHalnu3a
CIOCOOCTBYET YCBOEHUIO IIPEIMETOB I'yMaHUTapHOro Lukia. [IpakTuyeckue yMeHUs U HaBBIKU
MaTeMaTHYECKOr0 XapakTepa HEOOXOIUMBI IS TPYAOBOW U NMpOQPecCHOHAIBHON MOArOTOBKU
IIKOJIbHUKOB.

Pa3BuTne y ydamuxcsi MNpPaBUIBHBIX MPEACTABIEHUNM O CYIIHOCTH U MPOUCXOKICHHU
MaTeMaTHYeCKUX abCTpakIuil, COOTHOIIEHUH PealbHOr0 U UJICATIbHOTO, XapaKTepe OTpaKeHUs
MaTeMaTH4YeCKOH HayKoOM SBJIEHMH W  MPOLIECCOB pEAJbHOTO MHpa, MecTe anreOpsl U
MaTeMaTHYeCKOr0 aHajh3a B CUCTEME HAayK W POJM MaTeMaTUYeCKOro MOJEIUPOBAHUS B
HAayyHOM I[O3HAaHUM U B MPAKTUKE CIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOI'O MUPOBO33PEHUS
yyanxcs, a Takxke (OpPMHPOBAHUIO KAYECTB MBILIUICHHS, HEOOXOTUMBIX JJs aJanTalud B
COBpPEMEHHOM MH(OPMAITMOHHOM OOIIIECTBE.

Tpebys oT ydamuxcs yMCTBEHHBIX U BOJIEBBIX YCWJIMN, KOHIICHTPAI[UM BHUMAHHUS, aKTUBHOCTU
Pa3BUTOTO BOOOPaKEHUS, MAaTEeMaTHKa pa3BUBAE€T HPABCTBEHHbIE YEPThl JUUYHOCTH ( HACTONYHM-
BOCTb, 11€JI€yCTPEMIIEHHOCTh, TBOPUYECKYIO aKTHUBHOCTb, CAMOCTOSTEIILHOCTh, OTBETCTBEHHOCTb,
TpyAoJo0Me, AUCHUIIMHY U KPUTHYHOCTH MBIIIJICHUS) M YMEHHE apryMEeHTUPOBaHHO
OTCTauMBaTh CBOUW B3TJISAbI U YOEXKACHHUS, a TAKKE CIIOCOOHOCTh MPUHUMATH CaMOCTOSITENIbHBIC
pelIeHHUS.

N3yuenne kypca anreOpbl M Hadaal MaTEeMaTHYECKOTO aHalIW3a CYIIECTBEHHO pPaCIIUPSET
KpYTo30p yYaluxcs, 3HaKOMsI X ¢ MHAYKIHEH U IeAyKIueh, 00001meHneM U KOHKpEeTH3aIuen,
aHAJIM30M U CHHTE30M, Kiaccu(uKanuend U cucTeMaTh3alnuei, abCTparuipoBaHUEM U aHaJIOTHEH.
AKTHUBHOE MCIOJIb30BaHUE 33]]a4 Ha BCEX ATamax y4eOHOro Ipoliecca pa3BHBAeT TBOPUECKUE
CIIOCOOHOCTH IIKOJBHUKOB.

HpI/I O6y‘~ICHI/II/I anre6pe K HadajlaM MaTCMaTH4YCCKOIroO aHajliu3a q)OpMI/IPYIOTCH HaBBIKH
YMCTBCHHOTO TpyAda — IIJIAHUPOBAHUC cBoci pa6OTBI, IMIOHUCK palMOHAJIbHbIX HYTeﬁ eé
BBIIIOJIHCHHUA, KPUTHUYCCKAA OLCHKA PC3YJILTATOB. B mpornecce O6y‘IeHI/IH IOKOJIbBHUKH HAay4aTCs
Hu3jiaraTb CBOM MBICIH SACHO H HCYCPHBIBAIOIIC, JIAKOHWYHO U éMKO, HpI/IO6peCTI/I ‘{éTKOFO,
AKKYPAaTHOT'O U I'PAMOTHOT'O BBITTIOJIHCHUS MATECMATUYICCKUX 3aMucen.

Baxwueiinien 3agaueid IIKOJIBHOTO KypcCa anre6pLI W HaydaJl MaTCMaTUYCCKOIo aHaJin3a ABJIACTCS
pa3sBUTHUC JJOTU4€CKOIo MBIIIJICHUA yqarmuxcs. Camn 0OBEKTHI MaTeMaTUu4YCCKUuX
YMOBaKJlIO‘{CHI/Iﬁ U TPUHATBIC B MATCMATHUKEC IIpaBHJIa HUX KOHCTPYHUPOBAHUA CHOCO6CTByIOT
q)OpMI/IpOBaHI/IIO yMCHI/Iﬁ 00OCHOBBIBATh U AOKa3bIBaTh CYXICHUSA, HNPUBOAUTL UYCTKHC
ONpCACIICHUA, PA3BUBAIOT JIOTMYCCKYHO MHTYUIUIO, KPATKO U HArJIAAHO BCKPBIBAIOT MCXAaHHU3M
JJOTHYCCKHX HOCTpOCHI/Iﬁ U ydaT UX HNPUMCHCHHUIO. Tem caMbIM KypC am“e6p1>1 N Hayall

2



MaTeMaTHYeCKOr0 aHallu3a 3aHUMaeT Beayllee MecTo B (OPMHPOBAHUM  HAYYHO-
TEOPETHUUYECKOTO MBIIUICHUS IIKOJIbHUKOB.

PackpeiBasi BHyTPEHHIOIO TAPMOHUIO MaTEMATHKH, (OPMUPYS TIOHUMAHUE KPACOTHI U U3SIIECTBA
MaTEeMaTHYEeCKUX PACCYKIEHUH, CIOCOOCTBYSI BOCHPHUITHIO MAaTEMAaTHYECKUX (JOPM MaTeMaThKa
BHOCHUT 3HAYUTEIbHBIA BKJIAJ B 3CTETUYECKOE BOCIUTAHUE ydamuxca. E€ n3ydeHune pa3BHBacT
BOOOpakCHUE MIKOJLHUKOB, PA3BUBACT UX MPOCTPAHCTBEHHBIC IPEICTABICHHUS.

Maremaruueckoe oOpa3oBaHME SIBJISETCA OOSI3aTEIbBHONM M HEOTHEMJIEMOM YacThIO O0OIIEro
o0pa3oBaHUs Ha BCEX €ro CTymeHsx. M3ydeHue Kypca anreOpsl M Hadal MaTeMaTHYECKOTO
aHaJiM3a Ha 0a30BOM YPOBHE CTaBUT CBOEW LENbIO TOBBICUTH OOIIEKYIbTYPHBIH YpPOBEHBb

YeJI0BEKa U 3aBepLIUTh (POPMUPOBAHUE OTHOCUTENBLHO IIEJIOCTHOM CUCTEMBI MaTEMaTHUYECKHUX
3HAaHMH KaK OCHOBBI JI00OM MpodeccroHanbHOM AEITEIbHOCTH, HE CBA3aHHOI HEMOCPEICTBEHHO
c matemaTtukoil. Ha yrjy6jeHHOM YpOBHe B 3aBHUCHUMOCTH OT HMOTPEOHOCTENW 00ydarolnuXxcst

BO3MOXHO M3Y4YCHUC KypcCa JJId MOATOTOBKH CHICHUAIMCTOB MHKCHCPHO TCXHUYCCKOT'O HpO(i)I/IJ'ISI
WA IJ1d ITIOATOTOBKH HAYYHBIX KaApPOB.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA KYPCA

Jluunocmuvim pe3ynomamom n3ydeHus Kypca sBisieTcsi GOpMUPOBaHUE CIEAYIOIUX YMEHUH U
KayecTB:

1) yMeHue iCHO, TOYHO, FPAMOTHO M3JIaraTh CBOM MBICJIM B YCTHOM M MUCbMEHHOM peyn,
MMOHUMATh CMBICII IOCTABJIEHHOM 3aj]aui, BRICTpanuBaTh apryMEeHTAIUIO, IPUBOAUTH IPUMEPHI U
KOHTPIPUMEPBHI;

2) KpUTUYHOCTH MBIIIUICHUS, YMEHHE PACIIO3HABATh JIOTUYECKU HEKOPPEKTHBIE BHICKA3bIBAHUS,
OTJINYATh TMIOTE3Y OT (aKTa;

3) mpeacTaBiIeHUE O MaTEMAaTHYECKOW HayKe Kak c(epe 4eT0BeUeCKOu IesTeIbHOCTH, 00 dTamax
€€ Pa3BUTHS, O €€ 3HAYMMOCTH JJIs1 PA3BUTHS LIUBUIN3ALINH;

4) KpeaTUBHOCTb MBIILJICHUS], UHUIIUATHUBA, HAXOTUYUBOCTh, AKTUBHOCTb MIPH PEIICHUN
MaTeMaTHYECKUX 3a/a4;

5) yMeHue KOHTPOJIUPOBATH MIPOLIECC U PE3yabTaT y4eOHONH MaTeMaTUYeCKOM 1eATeIbHOCTH;

6) cioCOOHOCTH K YMOLMOHAILHOMY BOCIPUSATHIO MaTeMaTUYECKUX 0OBEKTOB, 3a]1a4, PEeLICHU,
paccyxJIeHUI;

7) BOJISL U HACTOWYMBOCTD B JOCTUKEHHUHU LIETIH.

Memanpeomemuvim pe3yibmamom U3y49eHus Kypca sBisieTcst GopMUpoBaHHE YHUBEPCATBHBIX
yueOHbIx neiicteuit (YYI).

1) mpezcraBieHus 00 UICSIX H O METOJIaX MAaTEeMAaTHKH KaK 00 YHUBEPCAIbHOM SI3bIKE HAYKU U
TEXHUKH, O CPEACTBE MOJICITUPOBAHHUS SBJICHUN U ITPOIECCOB;

2) yMeHHE BHJCTh MaTEMAaTHYECKYIO 33/1a4y B KOHTEKCTE MPOOIEMHOM CUTYalluu B APYTUX
JTHMCLUIUIMHAX, B OKPYKAIOIIEH KU3HU;

3) yMEHHE HAXOJIUTh B Pa3IMYHBIX HCTOYHUKAX HH(POPMAIIHIO, HEOOXOIUMYIO ISl PEIICHUS
MaTeMaTHYeCKUX MPoOIIeM, U MPEICTaBIATh €€ B MOHATHON (hopMe; MPUHUMATh PELICHUE B
YCIOBUSX HEMOJIHON 1 U30BITOYHON, TOUHON U BEPOSATHOCTHOU HH(pOpManny;

4) yMeHHe MOHUMATh U UCTIOJIB30BaTh MAaTEMAaTUUECKUE CPEACTBA HATTISIIHOCTH (TpaduKu,
JrarpamMMbl, TaOIUIIBI, CXEMBI U Jp.) IS WIUTFOCTPAIlUU, MHTEPIPETAIlH, apTyMEHTAIIUN;

5) yMeHue BBIIBUTaTh TUTIOTE3bI TIPU PEIlIeHUe YIeOHBIX 3a/1a4 U MOHUMATh HE0OOXOIUMOCTh UX
MIPOBEPKH;

6) yMeHHEe IPUMEHSITh UHIYKTUBHBIC U IeyKTUBHBIE CIIOCOOBI pacCyXICHUI, BUJETh
pa3IUYHbIE CTPATETUN PEUICHUS 3a/1a4;

7) MOHMMAaHKE CYITHOCTH AITOPUTMUYECKHUX MPEIMHUCAHUA U yMEHUE IeCTBOBATH B
COOTBETCTBUU C MPEATIOKEHHBIM alTOPUTMOM;



8) yMeHHEe CaMOCTOSTENIHO CTaBUTh IIEJIM, BEIOUPATh M CO3/1aBaTh AJITOPUTMBI JJIS1 PEIICHUS
y4eOHBIX MaTeMaTHYECKHUX MPOoOIeM;

9) yMeHue IIaHUPOBaTh U OCYILECTBIATh AEATEIbHOCTD, HAIIPABIEHHYIO HA PELICHUE 33134
HCCIIEIOBATENIbCKOIO XapaKTepa;

Pezynamuenvie YY/I.

1) camocTosTeNbHO OOHAPYKUBATh U (POPMYITUPOBATH YUEOHYIO MTPOOIEMY, ONIPEACIATh IETh
YV

2) BBABUIATh BEPCUU PELICHUS TPOOJIEMBI, 0CO3HABATDH (M UHTEPIPETUPOBATH B CiIydae
HE00X0IMMOCTH) KOHEUHBIH PE3yNIbTaT, BEHIOUPATh CPEACTBA JOCTIKCHHS LENN U3
MPEI0KEHHBIX, a TAK)KE UCKAaTh UX CAMOCTOSITENILHO;

3) cocTaBiATh (MHAUBUIYAIbHO WM B FPYIIIE) IUIaH PEIICHUs TPOOIEMBbI (BBIIIOJIHEHUS
IIPOEKTA);

4) paboTas 1o 1IaHy, CBEpITh CBOM JEHCTBUS C LIENbIO U TIPU HEOOXOJMMOCTH UCTIPABIISITH
OLIMOKHU CaMOCTOSITENILHO (B TOM YHUCIIE U KOPPEKTUPOBATH IUIAH);

5) B uaore ¢ y4MTeJIeM COBEPIIEHCTBOBATh CAMOCTOSITENIbHO BhIOPAHHbBIE KPUTEPUU OIICHKHU;
Ho3znaeamenvnwvie YY/[:

1) mpoBOAUTH HAOIOIEHUE U KCIIEPUMEHT 0] PyKOBOJICTBOM YUUTEIIS;

2) OCYIIECTBIATh PACHIUPEHHBIN MOMCK MHPOPMAIIUU C UCTIOH30BAHUEM PECYPCOB OMOIMOTEK U
UHTEPHETA;

3) ocymiecTBIATh BBIOOp Hanbosee YpPEeKTUBHBIX CIIOCOOOB PEIIeHUs 3a/1a4 B 3aBUCHUMOCTH OT
KOHKPETHBIX YCIOBUI;

4) aHanM3upOBaTh, CPABHUBATH, KJIACCU(PUIMPOBATh U 000011aTh (aKThl U SBJICHUS;

5) naBaTh ompeeICHUS TOHATHSIM,

Kommynuxkamuenwvie YY/I:

1) caMOCTOSITETLHO OPTaHU30BBIBATH YIEOHOE B3aUMO/ICHCTBHE B TpyIIe (OTpenessTh 00mue
1L[EJIH, TOTOBApUBATHCA APYT C APYTrOM U T.1.);

2) B IUCKYCCHUU YMETb BBIJBUHYTH apT'yYMEHThI U KOHTPapryMEHTHI;

3) yUUTHCSI KpUTUYHO OTHOCUTCSI K CBOEMY MHEHHIO, C JOCTOMHCTBOM IIPHU3HABATh
OLIMOOYHOCTh CBOEr0 MHEHHUSI U KOPPEKTUPOBATH €T0;

4) moHUMasi MO3ULMIO JPYTrOro, pa3jinyaTh B €0 peud: MHEHHE (TOUKY 3pEHHs), J0Ka3aTeIbCTBO
(aprymeHTsl), (haKkThI (TUIMOTE3bI, AKCHOMBI, TEOPHUH );

Oo0mas xapakTepucTuka yueOHOro nmpeamera.

B yrnyGnenHoMm kypce coaepxkanue oOpa3zoBaHUsl, IPEICTABICHHOE B CTapIIe IIKOJIe,
pa3BHUBAETCS B CIACAYIOMIMX HANpPaBICHUIX:

— CcuCTeMaTH3alusl CBeJIeHUI o 4yuciax; GOopMUPOBAHUE MPEACTABICHUN O PACIIMPEHHUH
YHCIIOBBIX MHOXECTB OT HATypalbHBIX JI0 KOMILUIEKCHBIX Kak CIOCOOE€ MOCTPOCHUs
HOBOTO MaTeMaTHYECKOro ammapara Ui pelleHHsl 3ajady OKpYXalollero Mupa u
BHYTPEHHUX 3a/1a4 MaTeMaTHUKH; COBEPIICHCTBOBAHNE TEXHUKHU BBIYUCIICHUN;

— pa3BUTHE M COBEPIICHCTBOBAHWE TEXHHKHU alreOpanyecKux MpeoOpa3oBaHUM, pEHICHUS
YPaBHEHUH, HEPABEHCTB, CUCTEM,;

— cucTeMaTH3alMs M paclIMpeHHe CBeleHUH o (YHKIMAX, COBEpIICHCTBOBAHUE
rpadpuUecKux  yYMEHHMH; 3HAaKOMCTBO C OCHOBHBIMH HJAEIMH U  METOJIaMH
MaTeMaTH4YeCKOT0 aHajiu3a B 0ObeMe, MO3BOJIIOIIEM HCCIIEAO0BAaTh 3JIEMEHTapHbIE
(GYHKLIMHU U peliaTh MpocTeHlne reoMeTpuueckue, GU3nyeckrue U Jpyrue MpHuKIagHble
3a/1a4u;

— pacIIMpeHHE CHUCTeMBbl CBEJCHMH O CBOICTBAaX IUIOCKUX (QUIyp, CHCTEMAaTHYECKOE
M3Y4YE€HHUE CBOMCTB IIPOCTPAHCTBEHHBIX TEJl, Pa3BUTHE NPEACTABIECHUI O FEOMETPUUECKUX
U3MEPEHUSX;

— pa3sBUTHE NPEICTABICHUH O BEPOATHOCTHO-CTATUCTUYECKMX 3aKOHOMEPHOCTSX B
OKPYKAIOILIEM MHUPE;



COBEPUICHCTBOBAHUE MaTEMaTHYECKOI0 Pa3BUTHUS J0 YPOBHS, IO3BOJISAIOLIEIO CBOOOIHO
MPUMEHATh U3y4YeHHBIE (PaKThl U METOIBI MPHU PEIICHUH 3a/1a4 U3 Pa3IMYHBIX Pa3/IeioB
KypcCa, a TaKXKC UCIIOJIb30BATh NX B HCCTAHAAPTHLIX CUTYAlUAX ]

(dhopMHpOBaHHE CIIOCOOHOCTH CTPOHWTH W HCCIIENOBATh MPOCTEHINE MaTeMaTHYECKHE
MOJCIN NPpHU PCIICHUN NPUKIIAAHBIX 3aaa4, 3a1a4 U3 CMCKHBIX JUCHUIIINH, yTJIy6JIeHI/Ie
3HAHUMN 06 0COOEHHOCTX MNPUMCHCHUSA MATCMATUYCCKUX MCETOJOB K HCCICAOBAHHIO
IIPOLIECCOB U SIBJIEHUHM B IPUPOJIE U OOILECTBE.

esn n3yvyeHus: kypca.

N3yuenne matemMaTHKU B CTapilield IIKOJIE HAa YIJIYOJIGHHOM ypOBHE HaIpaBJjCHO Ha

AOCTHIKCHUC CIICAYIOIUX 1 (SN (%

(dbopMupoBaHHEe TPEACTABICHUH 00 HMIESIX M METOJaX MaTEMaTHKH;, O MaTeMaTHKE Kak
YHHUBEPCAIbHOM $I3bIKE HAYKH, CPEICTBE MOIETUPOBAHUS SBJICHHUM U IPOLIECCOB;
OBJIaJIECHUE YCTHBIM U IHCbMEHHBIM MaTeMAaTUYECKHUM S3BIKOM, MaTeMaTHUYE€CKUMHU
3HAHMSIMM U YMEHMSIMM,  HEOOXOOUMBIMHU I M3YyYEHUS  IIKOJBbHBIX
€CTECTBEHHOHAYYHBIX JUCHUIUIMH, JUISI TPOJOJDKEHUS OOpa3oBaHUs U OCBOCHMUS
n30paHHON CHEIMAIIbHOCTH HA COBPEMEHHOM YPOBHE;

pa3BUTHE JIOTUYECKOTO MBIIIJICHUSI, alTOPUTMHUECKON KyJIbTYpbl, IPOCTPAHCTBEHHOTO
BOOOpaXeHUs, pa3BUTUE MAaTEMAaTUYECKOTO MBIIUIEHUS W MHTYHIMH, TBOPYECKUX
CIIOCOOHOCTEl Ha ypOBHE, HEOOXOAMMOM JUId MpPOJOJDKEHHMs] 00pa3oBaHUsS U s
CaMOCTOSITENIbHOM /1eATeNbHOCTH B 00JaCTH MaTeMaTUKU U €€ MPUJIOKEHUN B Oyaymie
pohecCHOHANTBHOM JIeATETFHOCTH;

BOCITUTaHHE CpPEACTBAMM MAaTE€MaTHUKU KYJIbTYpbl JIMYHOCTU: 3HAKOMCTBO C HCTOpHEH
pa3BUTHUSI MaTEeMAaTUKH, SBOJIOIMEN MaTeMaTWYeCKUX HJAed, MOHUMaHUEe 3HAYMMOCTHU
MaTEeMAaTHKH JUTsl OOIIECTBEHHOTO TIporpecca.

3anayu Kkypca:

pa3BUTHE AITOPUTMUYECKOTO MBIIIJICHHS, HEOOXOIUMOTO, B YaCTHOCTH, AJII OCBOEHUS
Kypca HH(OPMATHUKH; OBJIaIeHNE HaBbIKaMU JIEyKTUBHBIX PACCYXIACHUM;

MOJyYeHUE IIKOJbHUKAMH KOHKPETHBIX 3HAaHMK O (QYHKIUAX KaKk BaKHEUIIeH
MaTeMaTH4eCKONH MOJIeNH I OMMCAHUS U UCCIIEOBaHUS Pa3HOOOPa3HBIX MPOIIECCOB;
dbopMupoBaHHE Yy YydYallUXCSl TMPEACTaBICHUII O pOJIM MaTeMaTUKU B Pa3BUTHH
UMBUIIU3ALUHU U KYIbTYpHI;

¢dbopmupoBanre  (PyHKIIMOHANBHOM TPaMOTHOCTM — YMEHHUW BOCHPUHUMATh U
aHAIM3UPOBATh HMHGOPMAIUIO, MPEICTABICHHYI0 B pPa3IMYHBIX (opMax, MOHUMATb
BEPOSITHOCTHBINA XapaKTep MHOTUX PEAbHBIX 3aBUCHUMOCTEH, MPOU3BOIUTH MPOCTEHIITNE
BEPOSITHOCTHBIE PACUETHI;

pa3BHUBaTh IPEACTABICHUE O YHCIE M POJU BBHIYUCICHUI B YeOBEUYECKOW MPAKTHKE;
chopMUpOBaTh  MPAKTUYECKUE  HABBIKA  BBINOJHEHUS  YCTHBIX, MUCHMEHHBIX,
WHCTPYMEHTAJbHBIX BEIYUCIICHHA, Pa3BUTh BBIUUCIUTEIBHYIO KYIbTYPY;

OBJIAJIETh CUMBOJIMYECKUM S3BIKOM anreOpbl, BhIpadbOTaTh (hopManbHO-ONEpPaTUBHBIC
anreOpanveckre yMEHHUs M HAyYUThCS TMPUMEHSATh UX K PEUICHUI0 MaTeMaTHYeCKUX U
HeMaTeMaTHYeCKUX 3a/1a4;

M3Y4YUThb CBOICTBAa W TpaUKU 3JIEMEHTApHBIX (YHKIUH, HAy4YUThCS MCIOJB30BaTh
(GyHKIMOHATBHO-TpapHUeCKUe NpPEeACTaBICHUs IS ONMCAHUS M aHalu3a pealbHbIX
3aBHCHUMOCTEH;

pa3BUBaTh MPOCTPAHCTBEHHbIE MPEJCTABICHUS U M300pa3uUTENIbHbIE YMEHHS, OCBOUTH
OCHOBHbIE (AKTBI M METOJbl IUIAHUMETPUH, TO03HAKOMUTHCS C MPOCTEUIINMHU
MIPOCTPAHCTBEHHBIMU TEJIAMU M UX CBOMCTBAMHU;

MOJIYYUTh TPEJCTABICHUE O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B pEaJbHOM MHPE U O
pa3NUYHBIX croco0ax MX U3y4deHHs, 00 OCOOEHHOCTSAX BHIBOJOB U MPOTHO30B, HOCSIIUX
BEPOSITHOCTHBIN XapakTep;

Pa3BUTh JOTMYECKOE MBIIUIEHUE U PeUb — YMEHHUE JIOTHUECKH 0O0CHOBBIBATH CYXKICHUS,
IIPOBOJUTH HECIOKHBIE CHCTEMAaTU3allid, IPUBOJUTH TNPUMEPBl U KOHTPIPUMEPHI,



UCIIOJIb30BAaTh  pa3jMuYHble  SA3BIKM MaT€MaTUKU  (CJIOBECHBIM, CHUMBOJIMYECKUH,
rpadu4ecKuil) Ui WLTIOCTPALIH, apTYMEHTAIUH U JJ0Ka3aTelbCTBA;

— chopmupoBath mpeAcTaBiICHUs 00 M3ydaeMbIX MOHATHSIX U METOAAX KaK BaXHEHMIIMX
CpeICTBaX MaTeMAaTUYECKOTO MOJIEIUPOBAHUS PEAIBHBIX IIPOLIECCOB U SIBICHUM.

YueOHO-TEeMaTHYECKHUI IJIaH

Ne Copep:xanue MaTepuajia KoJyinyecTBo yacoB
1 | IloBTOopenue yue6HOTO MaTepuana 10 kmacca 6

2 | Tpuronomerpuueckue GpyHKIUN 19
3 | IIpomsBoHAs M €€ TEOMETPUUYCCKUN CMBICT 22
4 | IlpumMeHeHne POU3BOJHOM K HCCIIEJOBAHUIO (DYHKIIUU 16
5 | IlepBooOpa3Hast u MHTErpaj 15
6 | KomOunaropuka 10
7 | DnemMeHTBl TEOPUH BEPOSITHOCTEN 8
8 | KommiekcHble uncia 13
9 | YpaBHEHHUS M HEPABEHCTBA C IBYMS IIEPEMEHHBIMA 10

Hrorooe nmoBTOpeHue Kypca aaredpbl 1 Hayal 17

MaTEeMaTHIEeCKOTO aHaIHM3a

Hroro 136

Copnep:xxanue yuyeOHOro Kypca

1.IToBTOpeHune yyedHoro marepuasa 10 kiaacca (6 yacon)
CreneHpb YHCia U ee CBOMCTBA. YIIPOIICHUE BRIPAKEHHH co cTeneHsaMu. [lokazaTenpHas
¢bynkuus. [TokasarenbHbIe ypaBHEHUS U HepaBeHCTBA. Jlorapudmuaeckas yHKIUS ee CBOWCTBA
u rpaduk. Jlorapupmuueckre ypaBHeHHS U HepaBeHCTBA. [IpeoOpazoBaHms TOTapUPMUIECKIX
YpaBHEHUH.

2. Tpuronomerpuueckue pynkuuu (19 gacon)

OO6mactp ompeAeNeHuss W MHOXKECTBO 3HAUCHUM TPUTOHOMETPHUYECKUX (DYHKITHIA.
YETHOCTh, HEUETHOCTD, MEPHUOJUYHOCTh TPUTOHOMETpHUeckux (yHkiui. CBoiicTBa (QyHKIUU
y=cosx u e€ rpadpuk. ColictBa ¢pyHknuu y = sinx u e€ rpaduk. CBolicTBa (PyHKIHH
y = tgx u e€ rpadpuk. OOpaTHbBIE TPUTOHOMETPUYECKUE DYHKIIUH.

OcHogHas yenb — U3y4UTh CBOMCTBA TPUTOHOMETPUYECKUX (PYHKLUN, HAYUUTh YUalUXCs
MPUMEHATh OTH CBOWCTBA TpU pEUIEHUWH YpPaBHEHUH M HEPaBEHCTB; OOOOMIUTH U
CUCTeMAaTHU3UpPOBATh 3HaHUS 00 HccaeloBaHUU (DYHKIUN SJI€MEHTapHbIMU METOJaMH; HAy4HUTh
CTPOUTH I'paUKH TPUTOHOMETPUUYECKUX (QYHKIUI, UCIIONB3YS pa3iNyHble MPUEMBI TOCTPOCHUS
rpaduKoB.

3.JIpousBoaHasi u eé reoMmeTpudeckuii cMbIca (22 Jaca)

[Ipenen mnocnenoBatenbHocTH. Ilpemen  ynkumu. HenpepblBHOCTH — (GyHKUHUU.
Omnpenenenue mnpousBoanoil. IlpaBuna muddepenuupoBanus. [IpousBonHas cTeneHHOU
¢byukuun. [Ipon3BoaHbIE 371eMEHTapHBIX QYHKIUN. ['eoMeTpuyecKuii CMBICT IPOU3BOTHOM.

OcHogHasi yenvb — BBECTH TOHSATHE MpeJiena MOCIeN0BaTeIbHOCTH, Mpeaena (yHKINH,
IIPOM3BO/IHOM; HAyYUTh HAXOJUTh MPOM3BOJHBIE C MOMOILIBIO (opMyn auddepeHIpoBaHuUs;
Hay4YUTh HAXOJUTh YpaBHEHHUE KacaTelbHOM K rpaduKy (QyHKIMH, pelaTh MpaKTUYECKUEe 3ajaul
Ha MPUMEHEHUE MOHSTUS POU3BOTHOM.

4.IlpuMeHeHue NPOM3BOIHON K Hccae10BaHMIO pyHkumii (16 yacoB)

Bospacranne u yObiBaHue ¢QyHKIMM. OKcTpeMyMbl ¢yHkuuu. Haubonbiiee u
HauMeHbllee 3HadeHus (yHkuuu. IIpowsBoxHAs BTOPOro MOPSJIKA, BBIMTYKIOCTH TOYKH
neperu0a. [Tocrpoenue rpaukoB QyHKIIHHA.

Ocnosnas yenb — TIOKa3aTh BO3MOXHOCTHU IPOM3BOJHOM B MCCIEOBAHUU CBONCTB
(GyHKUIUH ¥ TOCTPOEHUU UX IPa(UKOB.

5. IlepBooOpa3Hasi u uaTerpad (15 gacon)




IlepBooOpa3nas. IlpaBuna HaxoXkaeHUs mepBooOpaszHbIX. Ilnomans KpuBOIMHEHHOMN
Tpanenuu. MHTerpanm W ero BblYMCICHUE. Bpruncnenwe miomaneii (uryp ¢ HOMOIIbIO
uHTerpanoB. [IpuMeHeHue uWHTErpanoB s peuieHus Qusnyeckux 3amad. llpocreiimue
middepeHnanbHpIe ypaBHEHHUS.

OcHogHas yenb — O3HAKOMHUTb C IOHSATHEM HHTErpajla M WHTETPUPOBAHUEM Kak
omepauuei, oopaTHoi aupdepeHINPOBaHNIO; HAYYUTh HAXOAWThH IUIOMIATh KPHBOJIMHEHHOMN
Tparelyy, perarb npocTeimne GU3NIecKue 3a/1a41 ¢ IIOMOIIBIO HHTETpaa.

6.KomOunaropuka (10 yacos)

Marematnueckass uHaykuus. [IpaBuio mpousBeneHus. PasmenieHus ¢ MOBTOPEHUSMMU.
[TepecranoBku. Pasmemnienus 6e3 mosropenuii. Coueranus 6e3 MoBTOpeHH 1 OMHOM HbIoTOHA.

Ocnosnas yerb — pa3BUTh KOMOMHATOPHOE MBIIUICHHE YYalIUXCS; O3HAKOMHUTH C
TEOpUEH COEOUHEHHM (KaK CaMOCTOATENbHBIM pa3/eIoM MaTeMaTHUKU M B JaJbHEHIIEM — C
amnmapaToM peIICHHs psjia BEPOSTHOCTHBIX 337a4); 000cHOBaTh Gopmyrry omHoMa HeroToHa (C
KOTOPOH1 ydamuecs Wb 3HaKOMUWIKCh B Kypce 10 kiacca).

7.971eMeHTBI TeOPpUM BeposiTHOCTeH (8 yacoB)

BepositHocTe  coObiTus.  CroxkeHHe  BEpOSITHOCTEH.  YCJIOBHas  BEPOSATHOCTb.
HezaBucumocts coObITHI. BeposTHOCTH mNpou3BeneHUsT HE3aBUCUMBIX cOObITHI. Dopmyna
beprymn.

Ocnosnas yenv — cOPMUPOBATH MOHATHE BEPOSATHOCTH CIYYalHOIO HE3aBHCHUMOIO
COOBITHSI; HAY4YWUTh pelIaTh 3aJaydl Ha NPUMEHEHHUS TEOPEMbl O BEPOSITHOCTH CYMMBI JIBYX
HECOBMECTHBIX COOBITUH M Ha HAaXOXKJEHHE BEPOSTHOCTU MPOU3BEICHHS JBYX HE3aBUCUMBIX
COOBITHH.

8.Kommniexcubie uncaa (13 gacos)

Onpenenenrne KOMIUIEKCHBIX yucen. CloKeHHE M YMHOXKEHUE KOMIUIEKCHBIX YHCEIN.
KommiekcHo conpspk€HHbIE unciia. Moaynb KOMIUIEKCHOrO yucia. Onepanud BbIYATAHUS U
neneHus. ['eomerpuueckas MHTEpIpeTalns KOMIUIEKCHOTO yKcia. Tpuronomerpuyeckas gopma
KOMIUIEKCHOTO 4HCJa. YMHOXEHHE M JEJIICHHE KOMIUIEKCHBIX YHCEJ, 3alUCaHHbIX B
TpuroHoMmerpudeckoir ¢dopme. ®opmyna Myaspa. KBamparHoe ypaBHEHHE C KOMILIEKCHBIM
HEU3BECTHHIM. M3BjeueHne KOpHS U3 KOMIUIEKCHOTO 4Kciia. AnreOpanyeckue ypaBHEHUS!.

OcHogHas yenb — HAYUUT MPENCTaBISITh KOMIUIEKCHOE 4YHCIO B alreOpandeckod u
TPUTOHOMETpHUEcKOr (opmax; n300pa’kaTh YHCIO Ha KOMIUIEKCHOW IIJIOCKOCTH; HAy4YUTh
BBITIOJIHATh ONEPALMM CJIOKEHHSI, BBIUYMTAHUS, YMHOXKEHUS M JEJICHHUS] YUCEJ, 3allMCAaHHBIX B
anrebpanveckoid (opme, omepanuu YMHOXKEHUS U JCNEHUS YHCEeN, MPEACTABICHHBIX B
TPUTOHOMETPHUYECKOU (hopMme.

9.YpaBHeHUs M HEPaAaBEHCTBA ¢ JAByMsl nepeMeHHbIMH (10 yacoB)

JIuneliHble ypaBHEHUSI U HEPABEHCTBA C IByMs IlepeMEHHbIMU. HennHelinble ypaBHEHU
U HEPAaBEHCTBA C JIByMsl IIEPEMEHHBIMHU. YPAaBHEHHS U HEPABEHCTBA C JBYMS IE€PEMEHHBIMH,
coJiepxaliue napaMmeTpsl.

OcHogHas yenb — OOyUUTh TpuUEMaM pEUICHUsS YpaBHEHUN, HEPaBEHCTB U CHUCTEM
YpaBHEHUH U HEPABEHCTB C ABYMsI IEPEMEHHBIMH.

HToroBoe noBropenue Kypca ajredpbl 1 Ha4ajJ MaTeMaTH4ecKOro anajausa (23 yaca)

OcHognas yerp — 0OOOIIMTH M CHCTEMATU3UPOBATh 3HAHMS 3a Kypc anredpsr 7-11
kiaccoB. [loaroroButhcs K ycnemHoi cnaye EI'D

IlepeueHb 00s13aTENbHBIX KOHTPOJIBHBIX pabOT
1. KonrpomasHas padota Ne 1 no teme «Tpuronomerpuueckue GyHKIUN»
KonTtponpHas padota Ne 2 o teme «IIponsBoaHas u e€ reoMeTprUUeCcKUuil CMBICI
KontponpsHast pabora Ne 3 mo teme «IIpuMeHeHHe MPOU3BOJHONW K HCCIEIOBAHHIO
G yHKIA
KonTtponsHas padota Ne 4 o teme «IlepBooOpa3Hast U HHTETpaD»
KonTtponbHas padota Ne 5 o reme «KomOuHaropuka
KonTtposnrHast padota Ne 6 1o Teme «1eMeHThI TEOPUH BEPOSITHOCTEID
KonTtponsHas padora Ne 7 o teme «KoMmruiekcHble ynciaa»
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8. KonTtpospHas padoTa Ne 8 o Teme «YpaBHEHHS U HEPABEHCTBA C IBYMS TIEPEMEHHBIMI
9. KownTtpoinpHas padota Ne 9 o reme «MToroBoe noBropeHue»
10. UtoroBast koHTpoJbHAs paboTa Ne 10

q)OpMI)I Oopranmsanuu 06pa30BaTeJ’ILHOFO nmpouecca.

Ypok-nekuus. [lpeanonararoTcsi COBMECTHBIE YCWINSA YUYUTENS M YYEHUKOB JUIsl PELICHUs
o01eli mpoOIeMHOM O3HABATEILHOM 3a1a4H.

Ypok-npaktukym. Ha ypoke ydanimecs: paboTaroT HaJl pa3IMuHbIMH 33/IaHUSIMU B 3aBHCUMOCTHU
OT CBOEH MOJArOTOBJIEHHOCTH. Buapl paboT MOryT ObITH CaMbIMU pa3HBIMM: NHCbMEHHBIE
UCCIIEIOBAHUS,  pEIEHUE pa3IMYHbIX 3a/ady, W3Y4YEHHWE CBOMCTB pa3JIMYHbIX (DYHKIUH,
MIPaKTUYECKOE IPUMEHEHUE PA3JIMYHBIX METOI0B PELIECHUS 3a/1a4

Ypok-uccaenoBanue. Ha ypoke yuamiuecs: pemaror npoOaeMHYI0 3ajady UCCIIEI0BaTEIbCKOTO
XapakTepa aHaJIUTHYECKUM METOJI0M.

KoMOuHNpOoBaHHBIN YPOK MPEAIOJIaraeT BhIIOJIHEHHE paboT U 3aJlaHui pa3HOTo BUJA.

Ypok pemienus 3anad. BeipabaTeiBatoTcsl y ydaliuxcs YMEHHsS U HaBBIKM pElICHUs 3a/ad Ha
ypOBHE 0053aT€IbHOM U BO3MOKHOM MOJATOTOBKE.

Ypok-tect. TecTupoBaHuEe MPOBOJUTCS C LENbIO JUATHOCTUKU MPOOENOB 3HAHWUN, KOHTPOJSA
YpOBHS 00Y4YE€HHOCTH YJalIUuXCsl, TPEHUPOBKU TEXHUKE TECTUPOBAHUSI.

Ypoxk-camocTositenbHas padota. [Ipeanararorcs pasHble BUIBI CAMOCTOSATEIBHBIX PadoT.
VYpok-koHTposbHas pabota. KOHTposb 3HaHUI 110 pOiiAeHHOH TeMe.

TpedoBanus K MATEMATHYECKOH MOATOTOBKE y4alIUXCS

B pe3yabTaTe n3ydyeHUs1 MATEMATHKH Ha YIJy0JIeHHOM yYPOBHe B CTaplueil HIKoJie
ydaimmecst 10JKHbI:
3Hamv/noHuUMams

— 3HAYeHHWE MaTeMaTH4YeCKOW HAayKu JUIsl pelleHus 3a7ad, BO3HHUKAIONIMX B TEOPUU H
MPaKTUKE; IIUPOTYy M OrPAaHUYEHHOCTb MPUMEHEHHS MaTeMaTHYeCKUX METOJ0B K
aHaJIM3y U MCCIIEAO0BAHUIO MPOLIECCOB U SIBIICHUH B MPUPOJIE U OOIIECTBE;

— 3HAYEHUE TPAKTHUKK U BOMPOCOB, BO3HUKAOIIMX B CaMOM MaTeMmaruke, s
(hopMHpOBaHUS U Pa3BUTHUSI MATEMATUYECKON HAYKU;

— UJeH pacIIUpPeHHs] YHUCJIOBBIX MHOXECTB KaKk Clocoba MOCTPOECHHUS HOBOIO
MaTeMaTHUYeCKOro ammapaTa JJsi pelIeHUs MPAKTUYECKUX 3a/ad U BHYTPEHHHUX 3aJad
MaTeMaTHKU;

— 3HaueHUE HJAeH, METOJOB U Pe3yibTaTOB anreOpbl U MaTEMaTHUYECKOTO aHalu3a Ui
MIOCTPOCHUS MOJIeTIeH peabHbBIX MMPOLIECCOB U CUTYaIIUH;

— BO3MOXHOCTH TE€OMETPUYECKOTO sI3blKa KaK CpEeJCTBa OINUCAHUS CBOMCTB pealIbHBIX
MPEeIMETOB M UX B3aUMHOTO PACIOJIOKEHUS;

— YHHUBEpPCAJIbHBIA XapaKTep 3aKOHOB JIOTUKA MAaTeMaTU4YeCKHX PpaCCYKICHUH, HX
MPUMEHUMOCTh B PA3JIMYHBIX 00JIACTSAX YEIOBEUECKOM NIEATEIbHOCTH;

— paznuuue TpeOOBaHUM, NPEIBABISEMBIX K JIOKa3aTeIbCTBAM B  MaTeMaTHKe,
€CTECTBEHHBIX, COLIUATbHO-D)KOHOMHYECKUX U TYMaHUTApHBIX HAyKaX, HA MIPAKTHUKE;

— pOJb aKCMOMAaTUKH B MaTEMaTHKE; BO3MOXHOCTb NMOCTPOEHUSI MATEMATUUYECKUX TEOPHl
Ha aKCHOMAaTHYeCKOW OCHOBE; 3HaYeHHE aKCMOMATHUKH Ui APYruX oOiiacTeidl 3HaHHS U
JUIS TIPAKTUKU;

— BEPOSITHOCTHBIM XapakTep Ppa3IMYHBbIX IMPOLIECCOB M 3aKOHOMEPHOCTEN OKPYKAIOIIETO
MHpa.

YucioBble U OyKBEeHHbIE BHIPAKECHUS
Ymems:



— BBINOJIHATH apu(MeTHUeCKue IeHCTBUS, COYETas YCTHbIE W IHUCHbMEHHBIC MPUEMBI,
IIPUMEHEHHUE BBIYMCIIUTEIBHBIX YCTPOMCTB; HAXOJIUTh 3HAYCHUS KOPHS HATypaJbHOU
CTETIEHW, CTENEHU C pAlMOHAJIBHBIM TOKa3aTesneM, Jorapupma, HCIOJIb3yS TpU
HEOOXOAMMOCTH BBIYMCIUTEIBHBIE YCTPOMCTBA; IMOJIb30BATHCS OLEHKON W MPHUKHIKON
IIpU IIPAKTUYECKUX PACUETaXx;

— IIPUMEHATh IIOHATHSA, CBS3aHHBIE C JCIMMOCTBIO IEJBIX YHCEI, IPU PELICHUU
MaTeMaTU4ECKUX 3a/a4;

— HAaXOJWTb KOPHU MHOTIOYWICHOB C OJHOW IIEPEMEHHOM, pacKiIaJblBaTh MHOTOWICHBI HA
MHOUTEJIH;

— BBINOJHATH JACUCTBUSA C KOMIUIEKCHBIMM YHCJIAMH, II0JIb30BaTbC TIE€OMETPUYECKOU
HMHTEpIIpEeTalMedl KOMIUIEKCHBIX YHCEN, B IPOCTEHIINX CIIy4asiX HaXOAUTh KOMILJICKCHBIE
KOPHHU YpaBHEHUH ¢ JeWCTBUTENLHBIMU KOA(DDUITEHTAMH;

— TMpPOBOJUTH MpeoOpa3oBaHMsI YHUCIOBBIX U OYKBEHHBIX BBIPAKEHHH, BKIIIOYAIOLINX
CTENEHHU, PaJUKaJbl, Jorapu(mMbl 1 TPUTOHOMETpUUYECKUE (QYHKIUY;

Hcnonvzoeamov npuodpemennvle 3HAHUA U YMEHUA 6 NPAKMUYUECKOU O0eAmeabHOCU
U NO6CEOHEGHOINl HCU3HU: I TPAKTHUUECKUX pacueToB Mo ¢GopMyiaMm, BKIOYas (GopMyibl,
CoJlepKallie CTEMEeHH, paguKaibl, JOorapu@mbl M TpPUTOHOMETpUYECKHE (DYHKIUU, NpU
HGO6XOHI/IMOCTI/I HCIIOJIB3YSA CIIPaBOYHBIC MaT€puajlibl U HpOCTCfIHII/IC BbBIYNCIIUTCIIBHBIC
YCTpOMCTBA.

DyHKIUHN U TPaGUKHU
Ymems:
— ONpeNeNATh 3HaueHWEe (PYHKIUW 10 3HAYCHHUIO apryMeHTa MPH Pa3IMYHBIX CIIOco0ax
3ajanus QYHKIUU;
— CTpOUTh TpadUKu U3YICHHBIX (QYHKIIUN, BHITOJIHATH TpeoOpa3oBanus rpaduKoB;
— OIHKCHIBATH M0 TpaduKy u 1Mo Gopmyse MOoBEACHUE U CBOMCTBA (DYHKITUH;
— pemiaTh ypaBHEHHS, CHCTEMbl YPaBHEHHM, HEPABEHCTBA, UCIIONIB3Ysl CBOMCTBA (DYHKIMI 1
uX rpaduueckue mpecTaBICHHUS;
Hcnonvzoeamov npuodpemennvle 3HAHUA U YMEHUA 8 NPAKMUYECKOU O0eAmelbHOCHU
U NOBCEOHEBHOUl HCcu3HU: Ui ONKCAHUS U HUCCIEIOBAHMS C MOMOIIBI0 (YHKIMHA pearbHBIX
3aBUCHUMOCTEH, TPEJCTaBIEHUs UX Trpapuyueckyd; HHTepnpeTanul rpaduKkoB peabHBIX
MIPOLIECCOB.

Hagyana MaTeMaTH4YeCKOI0 aHAJIN3Aa
Ymems:

— HaxoJHUTh CyMMY OECKOHEUHO YOBIBAIOIIEH reOMEeTPUUYECKUI POTPECCHH;

— BBIYHCIATH NPOU3BOJHBIE M TEpBOOOpa3HbIE JIIEMEHTapHbIX (YHKIUN, NPUMEHSS
MpaBUJia BBIUMCICHUS MPOU3BOTHBIX U TEPBOOOPA3HBIX, HCIHOJB3Ysl CIPABOYHBIC
MaTepualbl;

— uccnenoBaTh GYHKIUU U CTPOUTH UX TpadUKU € TIOMOIIbIO MPOU3BOIHOM;

— pemath 3aa4d ¢ IPUMEHEHUEM YpaBHEHHI KacaTelbHOU K rpa@uKy QyHKIUU;

— pemiaTth 33J]a4d Ha HAXOXKJEHHE HAWOOJBIIET0 M HAUMEHBIIEro 3Ha4eHHs] (QYHKIMH Ha
OTpE3KE;

—  BBIUUCIATH IJIOIIA]Ib KPUBOJIUHEWHOM Tparennm.

Hcnonvzoeamo npuoﬁpemermble 3HAHUA U YMEHUA 6 npaxmuuecxoﬁ oeameyibHOCmU
U HOBCEOHEGHOIl MCUZHU: AJIL peHICHUS TCOMCTPUYCCKUX, (I)I/I3I/I‘ICCKI/IX, OKOHOMHNYCCKHUX H
APYrux HNpUKIaAHBbIX 3a7a4, B TOM YHCJIC 3aJla4 Ha HauOOJbIINEe ¥ HAaUMEHBIIINE 3HAYCHUS C
MNPUMCHCHUCM alllraparta MaTCMaTUYCCKOI'0 aHaJIn3a.

YpaBHeHUsS M HEPABEHCTBA
Ymemo:



— pemiaTth parroHAIbHbBIE, TTOKAa3aTeNbHbIC U JIoTapu(pMUUECKUe YpaBHEHUS U HEPABEHCTBA,
UPPaLMOHAIBHBIE U TPUTOHOMETPUYECKUE YPABHEHHUS, UX CUCTEMBI;

— JIOKa3bIBaTh HECJIOJKHBIE HEPABEHCTBA,

— pemaTb TEKCTOBBIE 3aJayd C IIOMOIUBIO COCTaBJICHUsS YpPAaBHEHUMM M HEPaBEHCTB,
WHTEPIPETUPYS PE3YIbTAT C YYETOM OTPAHUYCHUMN YCIOBHS 3a/1a4U;

— wu3o0paxkaTb Ha KOOPAWHATHOM TIJIOCKOCTH MHOXECTBA pEIICHUH ypaBHEHUH U
HEPABEHCTB C ABYMs IEPEMEHHBIMU U UX CUCTEM.

— HaxoJWTh NPHUOIIMKEHHBIC PEIICHUS YPAaBHEHUH W UX CHCTEM, HCIOJIB3YS TpadudecKuit
METOL;

penaTh ypaBHEHUs, HEPABCHCTBA U CHCTEMBI C IIPUMEHEHUEM Ipa@UeCcKux MpeACcTaBICHUH,

CBOUCTB (PYHKIIUH, TPOU3BOIHON; CBOGOIHO OMEPHUPOBATH TIOHSTHSIMU: YPABHEHHUE, HEPABEHCTBO,

PaBHOCHUJIbHBIC yPAaBHEHUS M HEPABEHCTBA, ypaBHEHUE, SBJISIOLIECECS CIEICTBUEM JIPYTOro

ypaBHEHUSI, ypaBHEHUSI, pABHOCHIILHBIE HA MHOXECTBE, paBHOCHIBHBIE TPeoOpa3oBaHusl ypaBHEHUIA;

pemaTth pa3Hble BU/Ibl YpaBHEHUI 1 HEPABEHCTB M UX CUCTEM, B TOM YHCJIE HEKOTOpbIE YpaBHEHUS 3 -

i u 4-1i creneHeil, MPOoOHO-pallMOHANIBHBIE U UPPAIlOHATILHEIC

OBJIaJIeTh OCHOBHBIMHU THITAMH ITOKA3aTEIbHBIX, JOrapu(OMUIECKIX, HPPAOHAIBHBIX, CTEIEHHBIX

ypaBHEHUI1 1 HEPABEHCTB M CTAaHAAPTHBIMU METOJAMH MX PEIICHUI 1 MPUMEHATh UX IIPU PELIeHUN

3aja4;

IIPUMEHSATh TEOpeMY be3y K peleHnI0 ypaBHEHU;

MIPUMEHATH TeopeMy Buera /i penieHnst HEKOTOPBIX YpPaBHEHUH CTENICHH BBIIIIE BTOPOH;

MMOHUMATh CMBICIT TEOPEM O PABHOCHIILHBIX M HEPABHOCHIILHBIX IPEOOPA30BAHUSIX YPAaBHEHUH 1

YMETh UX JI0OKa3bIBATh;

BJIJIETh METO/IAaMH PEIIeHNs YpaBHEHUI, HEPABEHCTB M MIX CHCTEM, YMETh BEIONPATh METOA PelIeHUs

1 000CHOBBIBATH CBOM BHIOOD;

UCIOJIB30BaTh METOJl MHTEPBAJIOB JJIsl PELIEHUs] HEPABEHCTB, B TOM YHUCIIE JPOOHO-PAaLlMOHAIBHBIX U

BKJIIOYAIOLIUX B c€0s1 UPPaLMOHAIbHBIE BHIPAXKEHUS,;

pelaTh anredpandeckue ypaBHEHUSI U HEPaBEHCTBA U UX CHCTEMBI C TapaMeTpaMu ajaredpanyeckum

" rpaduIecKUM METOIaMHU;

BIIAJICTh Pa3HBIMU METOJAMH OKA3aTEIIbCTBA HEPABEHCTB;

pemaTts ypaBHEHHs B LEIIbIX YHUCIAX;

n300paxkaTh MHO)KECTBA Ha IJIOCKOCTH, 3aJ]aBaeMble YpaBHEHUSIMU, HEPAaBEHCTBAMH U UX CUCTEMaMH;

CBOOO/IHO UCIIONB30BaTh TOXKAECTBEHHBIE IPEOOPA30BaHUS NIPH PEILIEHUH YPAaBHEHUHN U CHCTEM

YpaBHEHUI

B nosceonesnoti srcusnu u npu uzyyeHuu Opyaux npeomemos:

COCTaBIIATh U PelIaTh YPaBHEHHSI, HEPABEHCTBA, UX CHCTEMBI IIPH PEIICHNH 3a7a4 IPYTHX yIeOHBIX
IIPEIMETOB;
BBITTOJTHATH OLIEHKY MIPABIONIOJ00US PE3yIbTaToB, MOMYy9aeMbIX P PEIICHUH PA3IHIHbBIX
yYpaBHEHHH, HEPABEHCTB M UX CHCTEM IIPU PELICHUH 33/1a4 APYTUX YIEOHBIX MIPEIMETOB;
COCTaBIIAATh U PeIIaTh YPaBHEHHS M HEPABEHCTBA C IIapaMeTpaMH IIPH PEIICHNH 3a1a4 IPYTHX
Y9e0HBIX PEIMETOB;
COCTaBIIATh YPaBHEHNE, HEPABEHCTBO HJIM UX CHCTEMY, OIUCHIBAIONINE PEANTBHYIO CUTYALUIO HIIN
NPUKIAAHYIO 3a/1a9y, HHTEPIPETHPOBATH ITOIYICHHBIE PE3YIIbTATHI;
—  HCHONIB30BaTh MNPOrPaMMHBIC CpEICTBA IIPH PEIICHWH OTACNBHBIX KJIACCOB YPaBHEHUH U
HEPaBEHCTB.
Hcnonvzoeamv npuobpemennvie 3HAHUA U YMEHUA 8 NPAKMUYECKOU 0eAmenbHOCmU

U NOBCEOHEGHOU Mcu3Hu: ]ISl TIOCTPOEHUS W HUCCIENOBAHMS MPOCTEUIINX MaTEMaTUYECKUX
MOJIEJIEN.

DJIeMeHThI TEOPUM MHOKECTB M JIOTHKH.
Ymemon:
CB0OOOTHO OTIEPUPOBATh TOHITUSIMH: KOHEYHOE MHOKECTBO, SJIEMEHT MHOXKECTBA,
MOJMHOECTBO, TIepeceveHre, 00beIMHEHUE U PA3HOCTh MHOKECTB, YHCIOBbIE MHOXKECTBA
Ha KOOPAMHATHOU MPSIMOM, OTPE30K, MHTEPBAJ, MOJYUHTEPBAJI, TPOMEKYTOK C BBIKOJIOTOM
TOYKOU, TpaduiuecKoe MpeICTaBICHUE MHOKECTB Ha KOOPANHATHON TIOCKOCTH;
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— 3aJ1aBaTh MHOYKECTBA IIEPEUUCIICHUEM U XaPaKTEPUCTUYECKUM CBOMCTBOM;

— OIEPUPOBATH ITOHATUAMMU: YTBEPKICHHUE, OTPULIAHUE YTBEPKACHUS, UCTUHHBIEC U JIOKHbBIC
YTBEP)KJICHUS, IPUYHHA, CJICACTBUE, YACTHBIN CITy4ail 0OLIeTo yTBEPKICHUS, KOHTPIIPUMED;

— IIPOBEPATH NPUHAJICKHOCTD 3JIEMEHTA MHOKECTBY;

— HaXOJUTh NepecedeHrne U 00bEANHEHNE MHOXKECTB, B TOM UUCJIE NPEACTABIECHHBIX
rpaduuecKy Ha YUCIOBOM MPSMON M Ha KOOPIUHATHON TIOCKOCTH;

— IPOBOJUTH JOKA3aTeJbHbIE PACCYKJIEHUS AJI1 000CHOBAHUS UCTUHHOCTU YTBEPKICHUI.

B nosceonesnotii socuznu u npu uzyuenuu opyeux npeomemos.

— HCIOJIB30BATh YUCJIOBBIE MHOKECTBA HA KOOPAUHATHOW NMPSAMOM U HA KOOPJAUHATHOMN
IIJIOCKOCTH JIJIS1 OIIMCAHUs PEAIBHBIX IIPOLIECCOB U SIBIICHUN;

IIPOBOJIUTH JI0KA3ATEIbHBIE PACCYXKICHUSA B CUTyallUsIX [IOBCEAHEBHOM )KU3HU, IIPU PELICHUU

3a/1a4 U3 JIPyrux MpeaMeToB

Bnanerp noHATUSAMU: 3aBUCUMOCTb BEJIMYMH, PYHKILMS, apTYMEHT U 3HaUY€HUE PYHKIINH,
o0nacTh ompeeNeHuss M MHOXKECTBO 3HAUY€HUM (QYHKUMH, TpaduK 3aBUCUMOCTH, TIpaduk
GyHKIMM, HYIH (YHKIUH, OPOMEXYTKH 3HAKOIOCTOSHCTBA, BO3PACTaHUE Ha YHCIOBOM
MIPOMEXYTKE, yObIBAHME Ha YHCIOBOM MPOMEXYTKEe, HauOousblllee M HaUMEHbIIEe 3HAueHUE
(GYHKIMM Ha YKCIOBOM IPOMEXYTKE, Iepuoauyeckas (QyHKIus, NEepUoj, YeTHas M HeueTHas
(GYHKIMY; YMETh IPUMEHSTh 3TH MOHATHUS MPU PELICHUH 33/1a4; BJIaJETh NOHATUEM CTEleHHas
(GyHKIMS; CTPOUTH €€ TpaduK U YMETh IPUMEHSATh CBOMCTBA CTEMEHHON (DYHKIIMH IPU pelIeHNun
3aJ1a4; BJIAJICTh MOHATUSAMU NOKa3aTesbHas (QYHKIUS, SKCIIOHEHTA; CTPOUTD UX IPa(UKH U YMETh
MPUMEHSITh CBOWCTBA TOKa3aTeNbHOM (QYHKIMU TpHU pEIIeHUH 3a4ay; BJIaJeTh IOHITHEM
norapupmuueckas (QyHKIOUS; CTPOUTh €€ rpaduk U yMeTb NPHUMEHSTh CBOIICTBa

norapugmuueckoi GyHKIMH NPU pelieHuH 3a1a4; [ BJIQ/IETh HOHSTUAMHU
TPUTOHOMETpHYECKHe (YHKIMH; CTPOUTh UX TpaduUKu U YMETb MPUMEHSATh CBOWCTBA
TPUTOHOMETPUYECKUX (PYHKIMM NMPU perieHuu 3a1ad; ]  BiaaeTh MOHSITHEM oOpartHas
GyHKIMS; TPUMEHSTh 3TO TMOHSATHE MpPHU PEHIeHUH 33a7ay; MPUMEHSATh MPH pEeUIeHUH 3ajad
CBOMCTBa (QYHKIUMN: YETHOCTh, IEPUOTUYHOCTh, OTPAHUYEHHOCTD; MPUMEHSITD npu
pelieHuy 3anad npeoOpasoBaHus Trpa@ukoB (QYHKUMNA;  BJIAAETh MOHATUSAMHU YHCIOBAs
MIOCJIEIOBATEILHOCTD, apu(PMeTHdecKas: 1 reOMEeTprUIecKas Mporpeccusi; TPUMEHSTh npu

pelieHnyn 3a1a4 CBOWCTBA U MPHU3HAKK apu(PMETHUECKOM W T€OMETPUYECKOM mporpeccuil. B
MTOBCEIHEBHOM KM3HU U MIPU U3YYEHUH IPYTUX YUEOHBIX MTPEIMETOB:

ompeneNniaTh Mo TpaduKaM M HUCIOJIb30BaTh JUIS PEIICHHsS TPHKIAIHBIX 337a4 CBOWCTBA
peabHBIX MPOIECCOB M 3aBUCUMOCTEH (HaMOOJbIINE W HAMMEHBIINE 3HAUCHHUS, TTPOMEKYTKU
BO3pacTaHusi W YObIBaHUS (DYHKIMH, MPOMEKYTKA  3HAKOIOCTOSHCTBA, ACUMIITOTBI, TOYKH
neperuoa, nepuoJ 1 T.11.),

HMHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOW MPAKTUYECKOW CUTYallUU;. ONPEAeiATh
no rpadukaM TMPOCTEUIINE XaAPAKTEPUCTUKU TEPUOJUYECKHX MPOIECCOB B OHOJIOTHH,
SKOHOMHUKE, MY3bIKE, paguOCBsA3M W JAp. (aMIUIMTyda, Hepuoa U T.1.) Brnaners nonaruem
0EeCKOHEYHO YOBIBaIOIasi TEOMETPHUECKas MPOTPecCUs U yMETh MPUMEHSTh €ro MPH PelIeHUH
3a/la4; IPUMEHATh Ui PEIICHUs 3aad TEOPUIO MPEAETOB; BIAJCTh MOHATUAMU OECKOHEYHO
Oonpie W OECKOHEYHO Majble YHCIOBBIE TIOCIEAOBATEIbHOCTH W YMETh CpPaBHUBATH

OCCKOHEUHO 0O0JIbIINe U 0ECKOHEYHO MajIbIe nocCacaoBaTCIbHOCTH, BJIaJCTH INOHATHUAMU
MIPpOU3BOJHAA (I)yHKI_II/II/I B TOYKC, IPOU3BOJHAA (I)YHKI_II/II/I BBIYHCIIATD MMPON3BOAHLIC
QJICMCHTApPHBIX (I)yHKI_II/Iﬁ n ux KOM6HH3HHﬁ; HCCICI0BATh (I)YHKI_II/II/I Ha MOHOTOHHOCTBH H

SKCTPEMYMBI; CTPOUTH Ipa(UKU U NPUMEHATH K PEeIISHHIO 3a/1a4, B TOM YHCJe C HapaMeTpoM;
BJIQJIeTh MOHATHEM KacaTelbHas K rpaduKy (pYHKUUH U yMETh NPUMEHSATH €ro MpU pelieHUH
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3aja4; BIAJeTh MOHATHSIMHU IepBOOOpasHas (QYHKIHS, ONpPEICICHHbI WHTErpaj; NMPUMEHATh
teopeMy Hprorona—JleliOHMIIAa U ee CIEACTBUS JUIsl pelieHHs 3anad. Pemate  3amaud u3
Oouosnoruu, (U3UKU, XUMHH, SKOHOMHKH M IOBCETHEBHOW KH3HM WU MPHU H3YUYECHHH JPYTUX
y4eOHBIX MPEMETOB: pelllaTh MPHUKIAAHbIE APYIHX MPEIMETOB, CBS3aHHBIE C HCCIEIOBAHHEM
XapaKTEPUCTUK MPOLECCOB; HHTEPIPETUPOBATh IOJIY4YEHHbIE pe3ynbTarbl. CTaTucTuka u
TEOpUs BEPOSATHOCTEH, JTIOTHKA 1 KOMOMHATOPHKA

CTaTHCTHKA U TeopHsi BEPOSITHOCTEM, TOrHKa 1 KOMOMHATOPHU KA.
Ymemo:

OHepI/IpOBaTI) OCHOBHBIMH OIINCATCJIBbHBIMHA XapaKTepI/ICTI/IKaMI/I YUCJIOBOTO Ha60pa, IIOHATUEM
FCHCpaJ'IBHafl COBOKyHHOCTI) nu BBI60pKOI>i Hn3 HEC, Ol'IepI/IpOBaTI) IIOHATUAMHA. 4YaCTOTa U
BepOﬂTHOCTI) CO6BITI/I$I, CYMMa n HpOI/I3BCJICHI/IC BepOSITHOCTeI\/II, BBIYUCIIATH B€p0$[THOCTI/I
CO6BITI/II\/’I Ha OCHOBC moacycra quciia HCXOO0B, BJIAJICTH OCHOBHBIMHU IIOHATUAMU
KOMOMHATOPUKM M YMETh MX NPUMEHATh NpPHU pPELIEHUU 33aJay; UMETh NpeJcTaBieHHe 00
OCHOBaXxX TEOPHUH BEPOATHOCTEN;[ | HUMETh MPEACTaBICHUE O AUCKPETHBIX W HENPEPBIBHBIX
CﬂyqaleBIX BCIIMYMHAX U pacnpeﬂeneHHﬂx, O HE3aBUCUMOCTHU CJ'Iy‘IﬂfIHI:IX BCJINYNH, ] UMCTH
Hpe}]CTaBHeHI/Ie O MaTeMaTHUYCCKOM OKUIAHUU U gmcnepcpm CJ'Iy‘-I&ﬁHBIX BCJIIMYHMH, ] UMCTH
Hpe}]CTaBHeHI/Ie 0O COBMCCTHBIX pacnpez(eneHHﬂx CﬂyqaﬁHBIX BCIINYHNH, [] moHUMAThH CYTI) 3aKOHa
OOJIBIINX YKCEN U BBIOOPOYHOTO METOJIa U3MEPEHHUS BEpOsITHOCTEN;[]  MMETh NpeJCTaBIECHUE
0 HOPMaJIbHOM pACIpENCICHUA M TMpPUMEPAX HOPMAIBHO pACHPEEICHHBIX CIIy4alHbIX
BEJINYMH;[] MMETh NPEJCTaBICHUE O KOPPEJSIUM CIy4allHbIX BEIWYHMH. B MOBCcEeTHEBHOU
YKU3HHU U TIPY U3YYCHUH JIPYTUX MPEIMETOB: [ BBIYHCIISTh WIJIM OIICHUBATh BEPOSTHOCTH
COOBITUI B pealbHOM >KWU3HU;[] BBHIOMPATh METOABI TIOAXOAAIIETO MPEACTABICHUS U 00pabOTKH
JTAHHBIX

TexkcToBBIC 3a1a4H.
Ymemo:

Pemath pa3znble 3aa4u NOBBIIIEHHON TPy IHOCTH; [ aHAIU3UPOBATH yCIIOBHUE
3a/laud, BBIOMPATh ONTUMAIBHBIN METOJ PELICHHs 3a]]aud, pacCMaTpUBasi pa3IunyHbIE METObI; ]

CTpPOUTH MOJENb pEUICHHUs 3aJaud, MPOBOJUTH JIOKa3aTeJIbHbIE PACCYKIEHUS IPHU
pelieHuy 3anaud;l] pemaTh 3aAauyu, Tpedyromue rnepebopa BapUaHTOB, MPOBEPKH YCIOBHIA,
BBIOOpA ONTUMAIIBHOTO pe3ynbTata; (] AQHAIM3UPOBATh U HHTEPIPETHPOBATH MOTyYCHHBIC
pelIeHrs B KOHTEKCTE YCIOBHUS 3aaud, BHIOMpATh PEIIEeHUs, HE MPOTUBOPEYAIINe KOHTEKCTY;
MEePEeBOJIUTH MPHU PELICHUU 331a4i HHPOPMAIUIO U3 OJHOM (POPMBI 3aMUCH B APYTYIO, UCTIOIb3YS
pU HEOOXOAMMOCTU CXEMBbI, TabIuIlbl, rpaduku, nuarpaMMbl. B moBceTHEBHO XKU3HU U TIPH
M3YYEeHUHU JPYTUX MPEAMETOB: [peniaTth MpakTHUYeCKUe 3aaui U 33[1a4i U3 IPYTUX MPEIMETOB.

Hcropust MaTeMaTUKH

HmMmeTh MMPEACTABJICHUEC O BKJIAJIC BIAAOIINXCA MATEMATHUKOB B PA3BUTHC HAYKW; IOHUMATh POJIb
MaTEMaTUKU B pa3BUTUU Poccun.

MeTtoabl MATEMATHKH.

Hcnonp30BaTh OCHOBHBIE METObI JA0Ka3aTCjIibCTBAa, MPOBOAUTHL HJOKA3aTCIILCTBO W BBLIINIOJHATH
OMPOBECPKCHUEC, NMPUMCHATH OCHOBHBIC MCTOAbI PCHICHHA MATCMATUYCCKHUX 3a/lda4; Ha OCHOBC
MaT€MaTU4YCCKUX 3aKOHOMepHOCTCﬁ B IIPUPOAC XapaKTCPpHU30BaATb KpPAaCOTy U COBCPUHICHCTBO
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OKpPY’KaIOILIEro MUpa U NMPOU3BENECHUN HUCKyCCTBa; [ IPUMEHSITh npocTeimune
IIPOrPaMMHBIE  CPEACTBA U BJIEKTPOHHO-KOMMYHHMKAIMOHHBIE CHCTEMbl IPU  pEIICHUU
MaTeMaTUYECKUX 3ajad; I[0Jb30BaThCs NPUKIAIHBIMU IPOrpaMMaMUd U  IpOrpaMMaMu
CHMBOJIBHBIX BBIYUCICHHUN JJIs1 NCCIIEIOBAHUS MAaTEMaTHYECKIX 0OBEKTOB.

Bbaok « I'eomerpus»

[IporpamMa coOTBETCTBYeT HONOKEHUAM DenepalbHOro rocyJapCTBEHHONO 00pa30BaTelIbHOIO
CTaHJapTa OCHOBHOI'O 00IIero o0pa3oBaHus, B TOM 4HCiIe TPEOOBAaHUAM K pe3ylbTaTaM

OCBOEHUSI OCHOBHON 00pa3oBaTeIbHOI porpamMMsbl, (pyHIaMEHTAIBHOMY APy

coziep>kanus oouiero oopazosanust, [IpumepHoii nporpamMme no matemaruke. [Iporpamma

OTpaXkaeT uJeH U nonoxeHuss Konnenuun 1yxoBHO-HPAaBCTBEHHOI'O PAa3BUTHUS M BOCTIUTaHUS
JUYHOCTH rpaxaanuHa Poccuu, IIporpammel popMHUpOBaHUS YHUBEPCATIbHBIX yIEOHBIX

nevictBuil (YVY /1), COCTaBISAIOMINX OCHOBY /ISl CAMOPA3BUTHUS M HENIPEPHIBHOTO 00pa30BaHMs,
BbIPAOOTKM KOMMYHHKATHBHBIX Kau€CTB, I[EIOCTHOCTH OOIIEKYJIBTYPHOT' O, TMYHOCTHOT'O U
MI03HABATENILHOTO pa3BUTHUs ydamuxcs. [IporpaMma cooTBETCTBYET yrilyOJIeHHOMY YPOBHIO
M3YUYCHHMS [IPEeIMETA.

HOpMaTI/IBHBIMI/I AOKYMEHTaAMMU 1JIA COCTAaBJICHUSA paﬁoqeifl nporpamMmsl ABJIAKOTCH:

1.®enepanpublii 3akon «O06 obpazoBannu B Poccuiickoii @eneparum» (o1 29.12.2012 Ne273-D3).
2.DenepallbHBIN TOCYIapCTBEHHBINH 00pa30BaTEIbHBIN CTaHIAPT OCHOBHOT'O 00IIETr0 00pa3oBaHus,
YTBEP)KICHHOr0 IpruKa3oM MuHucTepcTBa oopa3zoBanus U Hayku P® ot 17 nexabps 2010 roga

Ne 1897,

3.ITpukaz MunobOpaszoBanus Poccun ot 05.03.2004 Ne1089 «O6 yrBepkaeHnu denepaibHOTO
KOMITOHEHTA rOCyIapCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB HAYAJIHLHOTO O0IIET0, OCHOBHOTO
001Iero u cpeaHero (IMoJIHOro) 00IIero 00pa3oBaHU.

4.TloctanoBnenuem [ TaBHOTO rocyaapcTBEHHOTO caHUTapHOro Bpadya P® 29.12.2010 Ne

189 «O6 yrBepxaennn CanlluH 2.4.2.2821-10 «

5.I1pukaz Munoopuayku Poccun ot 08.06.2015 r Ne576 «O BHeceHNHN H3MEHEHHH B (hefiepaTbHbII
nepevyeHpb yIeOHUKOB, PEKOMEHIYEMbIX K UCTIOJIb30BAHHIO MPH PeaTn3aiii HMEIOIIX
rOCYAapCTBEHHYIO aKKpPEAUTAINIO 00pa30BaTeIbHBIX MTPOrpaMM HaYaIbHOT'O OOIIETr0, OCHOBHOTO
o0mero, cpeaHero oomero oOpa3oBaHmsl, YTBEPKICHHBIN MPHUKa3oM MUHHCTEpCTBA

obpazoBanus u Hayku Poccuiickoit @eneparnn ot 31.03.2014 r Ne253».

6.3axona Bonrorpanckoii oomactu ot 04.10.2013 1. Ne 118 — O] «O6 obpa3zoBanuu B
Bosnrorpanckoit obmacTi

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

Jusi peanu3anumn padodeii mporpaMMbl HCIOJIb3YeTCsl CJIeAYIOIIUI y4eOHO-MeTOANYeCKH
KOMILJIEKT:

1 JI.C. Atanacsia, B.®. byryzoB C.b. KagomiieB u ap. 'eometpust. 10- 11 kmacc. YueOHuk amns
001eo0pazoBaTeIbHbIX OpraHu3anuii: 0a30BbIi U yrayoaeHHslid ypoBau. M. Ipocerienue, 2019

2 I'eometpusi. COopHUK padounx mporpamm 10-11kmacc. ba3oBwiii 1 yriyOneHHBIH ypOBHHU.
CocraButens bypmucrpoBa T.A. M., « IIpocBenienne»,2016.

3P.K. l'opaun . [Inanumerpus. 7-9 kinaccel. 3agaunuk. M., MITHMO,2019.

4.IloaroroBka k EI'D no marematuke B 2019 roay. Amenxo 1.B. Illecrakos C.A. ba3oBblil ypoBEeHb.
Meroanueckue ykazanus. M.,MIITHMO, 2019.

5.Hoxaroroska k EI'D nmo marematuke B 2019 rony. Amenko M.B. IllectakoB C.A.IlpoduibHblit
ypoBeHb. MeToauueckue ykazanus. M., MITHMO, 2019.

Kosnn4yecTBo yacoB no yueonomy miany: 70 yacos B rog; 2 4yaca B HeJeJIIo.
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OBLAA XAPAKTEPUCTHKA YYEFHOI O IIPE/IMETA

I'eomeTpusi — 0/1MH U3 BAKHEHIITNX KOMIIOHEHTOB MaTEMaTUYECKOTO 00pa30BaHMs,
Heo0XxoauMast sl IPHOOPETEHUST KOHKPETHBIX 3HAaHUH O MPOCTPAHCTBE U MPAKTHUECKU
3HAYMMBIX YMEHH, (POPMUPOBAHHUS S3bIKA ONMUCAHUS 0OBEKTOB OKPY)KAIOLIETO MHUpPa, IS
Pa3BUTHS IPOCTPAHCTBEHHOTO BOOOPAKEHUS M UHTYUIIUU, MAaTEMAaTUIECKON KYJIbTYPBI, IJIs
ACTETUYECKOTO BOCIHUTAHUS ydamuxcs. V3yueHne reoMeTpun BHOCUT BKJIAJ] B Pa3BUTHE
JIOTUYECKOTO MBIIUICHUS, B (GOPMUPOBAHHE TIOHSATHS I0OKa3aTEIbCTBA.

[Tpu n3yuennn Kypca MaTeMaTHKH Ha 6a30BOM ypOBHE IIPOJIOJIKAET U MOJTy4aeT Pa3BUTHE
cozepkarenbHast TuHUS «I eomempusayn. B pamkax ykazaHHOW coziepKaTeabHON JIMHUN
peILIarOTCs CAEAYIONE 3a0auu.

M3yUYeHHE CBOIMCTB MPOCTPAHCTBEHHBIX TEll,

(dbopmMupoBaHHe yMEHHSI IPUMEHATH TTOTydYeHHBIE 3HAHUS ISl PEIICHUS MPAKTHUECKUX 3a1a4.
Obweyuebnvie ymeHus, HA8bIKU U CNOCOObI 0esAMeNbHOCMIU.

B XO0/JI€ OCBOEHUS COJIEpKAHUS T€OMETPUUECKOT0 00pa30BaHusl yUalMeCs OBJIAICBAIOT
pa3zHoo0pa3HBIMU CIOCOOAMHU IS TEIILHOCTH, IPUOOPETAIOT U COBEPILIEHCTBYIOT OIIBIT:

e TIOCTPOCHUS M UCCIIETOBAHHUS MATEMAaTHIECKUX MOJIEIICH JIUTsl ONIMCAHUS M PeIICHHS
MPUKIIAIHBIX 33/1a4, 337129 U3 CMEKHBIX TUCIIATUIHH;

e BBITIOJHEHUS M CAMOCTOSATEIBHOTO COCTABJICHHUS AJITOPUTMUYECKUX TIPEIITUCAHIH 1
WHCTPYKIIUH HA MaTEMAaTHIECKOM MaTepHalle; BHITIOJHEHHS PACUETOB IPAKTHIECKOTO
XapakTepa; UCIIOJIb30BaHM MaTeMaTHIECKUX (POPMYIT i CaMOCTOSITETHHOTO COCTABIICHHS
(dhopmyn Ha OCHOBE 00O0OIIEHUS YACTHBIX CITy4aeB U IKCIIEPUMEHTA;

e  CaMOCTOSITENIbHOM paboThl C ICTOYHUKAMH MH(OpManuu, 0000LIEHUS U cUCTeMaTH3auu
MOJIy4eHHOU HH(pOpMAaLK, HUHTETPUPOBAHUS €€ B JTUUHBIHN OIIBIT;

e TPOBEACHUS JOKA3aTEIbHBIX PACCYKIEHUH, JIOTHYECKOTO 000CHOBAaHUS BBIBOJIOB,
pa3nuueHus JOKa3aHHBIX M HEJOKa3aHHBIX YTBEPKICHHUHM, apryMeHTUPOBAHHBIX U
SMOIIMOHANBHO YOeIUTEIbHBIX CYKICHUM;

e  CAMOCTOSITENIHOM U KOJIJIEKTUBHOM JIeATEIbHOCTH, BKIIIOUEHUSI CBOMX PE3YJIHTaTOB B
pe3ynbTaThl paboThl FPYIIbI, COOTHECEHUE CBOETO MHEHUS C MHEHHEM JIPYTHX
Y4aCTHUKOB y4€OHOTO KOJJIEKTHBA U MHEHHEM aBTOPUTETHBIX HICTOYHHUKOB.

IleHHOCTHBIE OPHMEHTHPHI IPEMETa MaTeMaTHKAa: (reoMeTpus)

MHoOruM JmroAsSM B CBOEH >KM3HU IPUXOJUTCS BBIIOJHATH JOCTATOYHO CJIOXKHBIE PACUETHI,
[10JIb30BaThCs OOLIEYNOTPEOUTENbHON BBIYMCIUTENBHON TEXHUKON, HAXOIUTh B CIPABOYHHUKAX
U TNPUMEHATh HYXHbIE (DOPMYJbI, HCIOJIB30BAaTh IMPAKTHUECKHUE IPUEMbl T€OMETPUUYECKUX
U3MEpEHU U NOCTPOCHUH, YUTaTh UH(OPMAIUIO, IPEICTABICHHYIO B BUJE TaOJMLl, AUarpamm,
rpauKoB, TIOHUMATh BEPOSITHOCTHBIM XapakTep CIydalHbIX COOBITHI, COCTABIATh HECJIOKHBIE
QJITOPUTMBI U JIp.

MaremaTnueckoe 00pa3oBaHUE UIPAaET BaXKHYIO POJIb, KaK B MPAKTHUECKOW, TaK U B AYXOBHOU
KHU3HU oOmecTtBa. [IpakTHueckas CTOpoHa MaTeMaTHYeCKOro o0Opa3oBaHMs CBA3aHa C
(dbopMupoBaHHEM CIOCOOOB JEATEIBHOCTH, AYXOBHAs — C MHTEIJIEKTYaJbHBIM pa3BUTHEM
yesoBeka, ((OpMUPOBAHUEM XapakTepa U OO KyJIbTypHl.

IIpakTudeckass IMOJIE3HOCTh MaTeMaTHKH OOYCIOBJE€HAa TEeM, YTO €€ MpPEeIMETOM SBISIOTCA
(byHIaMeHTalIbHbIE CTPYKTYPBI PeaJbHOIO MUPA: IPOCTPAHCTBEHHBIE (POPMBI M KOJIMUECTBEHHbBIE
OTHOIIEHHUS] — OT IPOCTEHMILINX, YCBAaUBAEMBbIX B HENOCPEICTBEHHOM OIBITE, O JOCTaTOYHO
CJIO’KHBIX, HEOOXOUMBIX /ISl Pa3BUTHS HAYYHBIX M TEXHOJOTMUECKUX HJeH. be3 KOHKpeTHBIX
MaTeMaTUYECKUX 3HAHUW 3aTPyAHEHO NOHUMAaHHE NPUHLUIIOB YCTPOWCTBA M HMCIOJB30BaHUS
COBPEMEHHOM TEXHUKH, BOCHpPUATHE U HMHTEpPIpETanys pazHoOOpa3HOM  colManbHOM,

14



HKOHOMHUYECKOM, MOJUTHYECKOW HH(opMaImu, ManodpQeKTuBHA MOBCEIHEBHAS MPAKTUUECKas
NESITENILHOCTbD.
Kaxomy uenoBeky B CBOCH MKU3HH MPUXOTUTCS BHITIOJIHATE T0OCTATOYHO CJIOKHBIE PACUETHI,
HAXOJIUTh B CIIPABOYHUKAX HYXKHBIE (POPMYIIBI M IPUMEHSATH UX, BIAJIETh IPAKTUYECKUMHU
preMaMH FreOMETPUYECKUX U3MEPEHUI U MMOCTPOSHHI, YUTATh HH(POPMAIIHIO, IPEACTABICHHYIO
B BUJY TaOJIUI], TUarpaMm, rpauKkoB, MIOHUMATh BEPOSITHOCTHBIM XapaKTep CIydalHbIX
COOBITHH, COCTABJIATH HECTIOKHBIE aJITOPUTMBI U JIp.
be3 6a30Boi MaTeMaTHYECKON TTOATOTOBKY HEBO3MOXKHO CTaTh 0OPAa30BaHHBIM COBPEMEHHBIM
YeJIOBEKOM. B 11koJie MaTeMaTHKa CIy>KUT OMOPHBIM IPEAMETOM ISl U3YIECHUST CMEKHBIX
TMCUUIUIAH. B mocie mkobHOM KU3HH peatbHO He00X0AUMOCTHIO B HAIIM THU SIBIISICTCS
HETpepbIBHOE 00pa3oBaHKe, 4TO TPeOyeT MOIHOIEHHON 0a30B0i 001Ie00pa3oBaTENLHON
MOJITOTOBKH, B TOM YHMCIIE M MaTeMaTndeckoil. Yl HakoHell, Bce OoJIbIe CrIeUanbHOCTEH, I1e
HE00X0/IMM BBICOKHI yPOBEHb 00pa30BaHUs, CBA3aHO C HETIOCPEACTBEHHBIM IPUMEHEHHUEM
MaTeMaTHKHU (IKOHOMHKA, Ou3Hec, (MHAHCHI, (U3KMKa, XUMUSI, TEXHUKA, UHPOpMaTHKa,
OMOJIOTHS, TICUXOJIOTHUS U 1Ip.). Takum 00pa3oM, pacmupsieTcs: Kpyr MIKOJIHUKOB, TSI KOTOPBIX
MaTeMaTHUKa CTAHOBHUTCSI 3HAYUMBIM TIPEIMETOM.
JU71s1 5KM3HU B COBPEMEHHOM OOIIIECTBE BaYKHBIM SIBIISIETCS] (POPMHUPOBAHUE MAaTEMATHIECKOTO
CTHJISI MBIIIJICHHS, TIPOSIBIISIONIETOCS B OTIPE/ICIEHHBIX YMCTBEHHBIX HaBbIKaX. B mporecce
MaTeMaTHYECKOH ESITeTHHOCTH B apCeHANl IPUEMOB U METOJIOB YEJIOBEYECKOTO MBIIICHUS
€CTECTBEHHBIM 00pa30M BKITIOUYAIOTCS MHAYKIIUS U IEAYKITHs, 0000IIeHIE M KOHKPETH3AIIHS,
aHaJIM3 U CUHTE3, KJIaccuuKaius 1 cuctemMaTu3anus, abctparupoBanue 1 anajaorus. OObeKTb
MaTeMaTHYECKUX YMO3AKIIOUCHUH U MpaBHUjIa UX KOHCTPYUPOBAHUS BCKPHIBAIOT MEXaHU3M
JIOTMYECKUX TIOCTPOSHHH, BBIPA0ATHIBAIOT YMEHUS ()OPMYIIHPOBATH, 000CHOBEIBATh U
JIOKa3bIBaTh CYXKICHHUS, TEM CaMbIM Pa3BUBAIOT JIOTHYECKOE MBIIUICHHUE.
Bemymas ponb npuHAUIEKAT MaTeMaTHKE B (OPMUPOBAHUH aITOPUTMHYECKOTO MBIIIJICHUS U
BOCITUTAHUM YMEHUN IEHCTBOBATH 10 33JAHHOMY aITOPUTMY U KOHCTPYHpPOBaTh HOBHIE. B xone
pelIeHus 3a/1a4 — OCHOBHOU y4eOHOM AeATeIbHOCTH Ha YpOKaxX MaTeMaTUKU — Pa3BUBAIOTCS
TBOpUYECKas U MPUKIAIHAs CTOPOHBI MbIIeHUs. O0yueHne MaTeMaThKe 1aeT BO3MOXKHOCTh
pa3BHUBaTh y YUalUXCA TOUHYIO, SKOHOMHYIO U HH()OPMATUBHYIO peub, yMEHUE OTOUPATH
HanOoJIee MOIXOAIINE S3BIKOBBIE (B YACTHOCTH, CAMBOJIMYECKHE, TpaduuecKue) cpecTRa.
Maremarnueckoe 00pa3oBaHHE BHOCUT CBOM BKJIaJ B (GOPMHUPOBAHUE OOIIEH KyIbTYpPhI
yenoBeka. HeoOXouMbIM KOMIOHEHTOM 0011el KyJIbTYypbl B COBPEMEHHOM TOJIKOBAaHUU
ABJIIETCS 00IIee 3HAKOMCTBO C METOJaMHU MMO3HAHUS AEUCTBUTEIHHOCTH, NPEACTABICHUE O
peaMeTe ¥ METOoJie MaTeMaTHKH, €r0 OTJIMYUS OT METOJIOB €CTECTBEHHBIX M T'YMaHUTaPHbBIX
HayK, 00 0COOEHHOCTSIX MPUMEHEHHUSI MaTeMaTHKH [T PEIICHUS HAYYHBIX U MPUKIIAJIHBIX 3a/1a4.
N3ydeHne MmaTeMaTHKU CIOCOOCTBYET SCTETHUECKOMY BOCIIUTAHUIO YEJIOBEKa, TOHUMAaHHIO
KpacoThl M U3SI1€CTBA MAaTEMATHUYECKUX PACCYXICHUM, BOCIIPUATHIO T€OMETpUUECKUX (PopM,
YCBOCHHUIO UJIEU CUMMETPUHU.
HcTopus pa3BUTHS MAaTEMAaTUYECKOTO 3HAHMSI 1A€T BO3MOXKHOCTD MOTOJIHUTD 3a1ac UCTOPHKO-
HAy4YHBIX 3HAHUH MIKOJHLHUKOB, CPOPMHUPOBAThH Y HUX MPEJICTABICHHS O MAaTeMAaTUKE KaK 4acTu
o0I1e4eNoBeueCcKo KyabTyphl. 3HAKOMCTBO C OCHOBHBIMU UCTOPHUYECKUMHU BEXaMHU
BO3HMKHOBEHHUS U Pa3BUTHUSI MATEMATUUYECKOM HAYKH, C UCTOPUEH BEIUKUX OTKPBITHI, UMEHAMU
JOJIeH, TBOPHUBILUX HAYKY, JOJIKHO BONTH B MHTEIUIEKTYaJIbHBIN 0arax Ka)xoro KyJlbTypHOTO
YeJoBeKa.

IIVNIAHUPYEMBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3y/bTaThl:

- BKIIIOYAOIKUX 'OTOBHOCTH U CIIOCOOHOCTH 06y11a10m1/1x051 K CaMOpPa3BUTUIO, JIMYHOCTHOMY
CaMOOIIPCACIICHUIO U CAaMOBOCIIUTAHUIO B COOTBCTCTBHHU C O6H.IC‘ICJ'IOBCLICCKI/IMI/I OCHHOCTSAMM,

- C(l)OpMI/IpOBaHHOCTB X MOTHBAIlMH K 06y‘-IeHI/IIO n HCHCHaHpaBHCHHOﬁ MO3HaBaTeIIbHOM
ACATCIBHOCTH, CUCTCMbI 3HAYMMBIX COITMAJIbHBIX U MCKIIMYHOCTHBIX 0THOH.ICHHI>1, OEHHOCTHO-
CMBICJIOBBIX YCTAHOBOK;
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- CIIOCOOHOCTH CTABUTH IIEJTU M CTPOUTH )KU3HEHHBIE TUIAHBI;
- TOTOBHOCTH M CIIOCOOHOCTH K CAMOCTOSITEIIEHOM, TBOPUYECKOHM U OTBETCTBECHHOH JEATEIHHOCTH;

- HaBBIKU COTPYJHUYECTBA CO CBEPCTHUKAMH, AETbMHU MIIAJIIIETO BO3PAcTa, B3pOCIbIMU B
00pa3oBaTesIbHOM, OOIECTBEHHO M0JIE3HOH, yu4eOHO-UCCIe0BaTENbCKOM, IPOEKTHON U APYTUX

BUAAX ACATCIIBHOCTH,

- TOTOBHOCTH M CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHUI0, HA TPOTSHKCHUH
BCCH JKM3HU,

- CO3HATEIHLHOE OTHOIICHUE K HEMTPEPHIBHOMY 00pPa30BaHUIO KaK YCIOBHUIO YCIICUTHON
npodeCcCHOHANTBHOM U 00IIECTBEHHOM JIEATETLHOCTH.

MeTaHpe}]MeTHbIe pe3yJbTaThbl:

- BKJIIOYAIOIIUX OCBOEHHBIE OOYYaIONIMMUCS MEXKIIPEIMETHBIE MOHSTHS U YHUBEPCAIbHbIE
yueOHbIe eCTBUS (peryasiTUBHBIE, TI03HABATEIbHbIE, KOMMYHUKATHUBHBIC);

- CaMOCTOSATEITHLHOCTH B TUIAHUPOBAHUM U OCYIIECTBICHUH Y4€OHOH JACSITEIHPHOCTH U
OpraHu3aIy Y9eOHOTO COTPYTHUYECTBA C TIeJaroraMu U CBEpCTHUKAMH,

- CIIOCOOHOCTH K TIOCTPOEHUIO MHIMBHIYAIbHOM 00pa30BaTEIbHONU TPAEKTOPHH, BJIaJICHNE
HaBBIKAMHU y4eOHO-HCCIIeI0OBATEIHCKON, TPOCKTHON U COITUATBLHOM JIEATETbHOCTH;

- YMCHHE CaMOCTOATCIIBHO ONMPEACTIATE HCIIU ACATCIbHOCTH U COCTABJIATD IJIAHBI JCATCIBHOCTHU,
CaMOCTOATCIIBHO OCYIIECTBJIATh, KOHTPOJIHUPOBATh U KOPPEKTUPOBATH ACATCIbHOCTD,

- UCII0JIB30BAaTh BC€ BO3MOXKHBIC PECYPChI MJIA JOCTUKCHHSA IMOCTABJICHHBIX eiaeH u pcannsanunu
IIJIaHOB ACATCIBHOCTH,

- BBI6I/IpaTI) YCHCIIHBIC CTPATCTHUHN B PA3JIMYHBIX CUTYallUAX;

- YMEHHE NMPOAYKTUBHO 00IIAThCS U B3aUMOACHCTBOBATH B MPOIIECCE COBMECTHOM
NeSITeNIbHOCTH, YYUTHIBATh NMO3ULIUHU APYTUX YUACTHUKOB JESATENbHOCTH, 3PHEKTUBHO
pazpemiath KOHQIUKTHL;

- BJIaACHUEC HaBbIKaMH H03HaBaTeJ'IBHOI71, y‘le6HO'I/ICCHeI[OBaTeHBCKOI71 n HpO@KTHOfI
ACATCIIbHOCTH, HABbIKAMH Pa3pCIICHUA HpO6J’I€M;

- CIIOCOOHOCTBH ¥ TOTOBHOCTH K CaMOCTOATCIIBHOMY IIOUCKY METOJ0B PCIICHUS ITPAKTHICCKUX
3alad, MIPUMCHCHUIO PA3JIMYHbIX MCTOA0OB ITO3HAHUA;

- TOTOBHOCTH ¥ CIIOCOOHOCTB K CAaMOCTOSITEILHOM I/IH(i)OpMaI_II/IOHHO' MMO3HABaTEIbLHOM
ACATCIIBHOCTH, BKIIFOUAd YMCHUC OPUCHTUPOBATHCA B PA3JIMYHBIX HCTOUYHHUKAX I/IH(i)OpMaI_II/II/I,
KPUTHYCCKU OLICHUBATH U UHTCPIIPETUPOBATDH I/IH(I)OpMaI_[I/IIO, MOJIy4aeMyIO U3 pa3JINIHbIX
HCTOYHHUKOB,

- YMCHHEC UCIIOJIb30BaTh CPCACTBA I/IH(bOpMaI_[I/IOHHBIX U KOMMYHUKAIITUOHHBIX TEXHOJIOT Uit
(;[aﬂee - I/IKT) B PCIICHHUU KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U OPraHU3allHOHHBIX 3a/1a4 C
CO6J'IIO,Z[CHI/ICM TpeGOBaHI/Iﬁ 9PrOHOMHKHU, TCXHUKH 6e3OHaCHOCTI/I, T'UT'UCHBI,
pecypcoc6epe>KeHH;1, MMPaBOBLIX U 9TUYCCKUX HOPM, HOpM PIH(I)OpM&I.IHOHHOfI 6630HaCHOCTI/I;
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- BJIQJICHUE HAaBbIKaMH MTO3HABATEIBHON peIeKCUH KaK OCO3HAHUS COBEPIIAeMbIX JICHCTBHM 1
MBICJIUTENBHBIX MPOLECCOB, X PE3YJITATOB U OCHOBAHUM, I'PAHULl CBOEIO 3HAHUS U HE3HAHMS,
HOBBIX II03HABATEJIbHBIX 33]1a4 U CPEIACTB UX JTOCTHKCHUS.

IIpenmeTHble pe3yJbTaThl:

-BKJIFOUYAIOIINX OCBOCHHBIE OOYYaIOUIMMHUCS B X0J€ U3y4eHUs y4eOHOTO MpeIMeTa yMEHUs,
BU/IBI ICATEIBHOCTH TI0 TIOJTy4E€HHIO HOBOTO 3HAHUS B paMKax y4eOHOTO MpeaMeTa, ero
peoOpa3oBaHUIO U MPUMEHEHHIO B YUCOHBIX, y4€OHO-TIPOCKTHBIX U COLUAIBHO-TTPOEKTHBIX
CUTYaIUsX;

- (bOpMI/IpOBaHI/IC MAaTEMaTHYCCKOI'O THIIA MBIIIJICHW A, BJIAACHUC FGOMGTpH‘ICCKOfI
TGpMHHOJ’IOFHCfI, KJIIFOYCBBIMHU IIOHATHUAMU, METOJaMHU 1 HpI/IGMaMI/I,

- cOpMHPOBAHHOCTH MIPEICTABIICHUI O MAaTEMATHKE, O CIIOCO0axX OMUCaHUs HA
MaTEeMaTHYECKOM SI3bIKE SBJIICHUM PEATbHOTO MHPA;

- cOpPMHUPOBAHHOCTH MIPEICTABICHUI O MAaTEMAaTUYECKUX MTOHATUAX, KaK O BOKHEUIITUX
MaTeMaTUYECKUX MOJENAX, MO3BOJISIONINX ONMKUCHIBATh U U3y4aTh Pa3HbIE MPOLECCH] U SABJICHUS,
MOHMUMAaHHUE BO3MOXXHOCTH aKCHOMATHYECKOTO MOCTPOEHUS] MATEMATHUYECKUX TEOPHUH;

- BJIaICHUEC MCTOAaMU A10KA3aTCIILCTB U AJITOPUTMOB PCIHICHU A,
- YMCHHC UX [IPUMCEHATH, IIPOBOAWUTL JOKA3aTCIbHBIC PACCYXXACHHA B XO04€ PCUICHUA 3a1a4,

- BJIaJIeHE OCHOBHBIMU MOHATHSAMU O MJIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPHUUECKHUX
¢urypax, uX OCHOBHBIX CBOICTBAX;

- c(hOpMUPOBAHHOCTHh YMEHUS PAaCIIO3HABATh HA YePTEkKaxX, MOJIEIISX U B pEaIbHOM MUPE
TreOMETpHUUIECKHE (PUTYPHI;

- MPUMEHEHHNE U3YYCHHBIX CBOMCTB TeoMeTpudecKux Guryp u Gopmys ajs peuieHus
reOMEeTPUUYECKUX 33/1a4 U 33/1a4 C MPAKTUYECKUM COJIepKAHUEM;

- BJIaICHUC HAaBBIKAMH HUCIIOJIb30BaHH I'OTOBBIX KOMIIBIOTCPHEBIX IIpOoTrpaMM IIpH PEHICHUHN 3aaa4y.

Hcnons30BaTh HpI/IO6pCT€HHBIe 3HaHUA U YMCHUS B HpaKTH‘IeCKOP'I JACATCIIBHOCTH U
MOBCEIHEBHOM KM3HU JJIsI: MCCICIOBAHUS (MOI[CJ'II/IpOBaHI/IH) HCCJIOKHBIX IMPAKTHUYCCKUX
CI/ITyaI_[I/Iﬁ Ha OCHOBC U3YUCHHBIX (1)OpMy.]'I 1 CBOMCTB CI)I/Ipr; BBIYMCIICHUA AJINH, omaaeH u
00BEMOB PCalIbHBIX 00BEKTOB IIpU pCHICHUH MMPAKTUYCCKUX 3a1a4, UCIIOJIb3Y: ITPpHU
H606XOI[I/IMOCTI/I CIIPAaBOYHUKHU W BBIYUCIINTCIIbHBIC YCTpOﬁCTBa

B pesyabTaTe n3y4yeHusi reoMeTpUH O00Y4YAIOIIMIICA HAYYUTCH:

° PacCno3HaBaTh Ha YEPTECIKAX U MOJACIIAX IMPOCTPAHCTBCHHBIC (I)OpMH; COOTHOCHUTDH
TPEXMCPHBIC 0OBEKTHI C UX OIIMCaHHAMU, I/I306pa)KeHI/I$IMI/I;

° OMHCBIBATH B3AMMHOC PACIIOJIOKCHUC ITPAMBIX U IUIOCKOCTEH B MMPOCTPAHCTBE,
APTYMCHTUPOBATL CBOU CYXKJICHUS 00 3TOM PACIIOJIOKCHHUH

® AHAJIU3UPOBATH B HpOCTCﬁMHX CJIydadX B3aMMHOC pacCIlOJIOKCHHUEC 00BEKTOB B
MPOCTPAaHCTBC,
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° I/1306pa)KaTB OCHOBHBIC MHOT'OT'PpAaHHUKH U KPYTJILIC TCJIA, BBIMIOJIHATE YCPTCIKU I10
YCJIOBUSAM 3aJia4;

. CTPOUTH MPOCTEUIINE CEUEHUS KyOa, IPU3MBbI, TUPaAMU/IbI;

. pemaTh IIaHUMETPUUECKUE U MPOCTEHIIINE CTEPEOMETPUUECKHE 3a]]aul Ha HAXOKACHUE
T€OMETPUYECKUX BEIMYUH  (IJIMH, YTIIOB, IUIOIIA/CH, 00hEMOB);

. WCII0JIb30BATh MIPH PEIICHUU CTEPEOMETPUICCKIX 3aa4 TUTAHUMETPUIeCKHe (PakThl U
METO/IbI;
. MIPOBOJIUTH JI0KA3aTEIIbHBIC PACCYXKICHUS B X0JI€ PEILICHUS 3a/1a4.

OOyyaromuiics MOJYy4YUT BO3MOKHOCTD!
® peliaTh JXU3HCHHO IMPAKTUYCCKUC 3aa4u,

. CaMOCTOSITEJIbHO MPUOOPETaTh U IPUMEHSTh 3HAHUS B PA3IMUHBIX CUTYalUsIX, paboTaTh
B IPYIIAax;  apryMEHTHUPOBATh U OTCTAMBAThH CBOIO TOUKY 3PEHHS;

. YMETbh CIylIaTh JAPYruX, U3BJIEKaTh yd4eOHYI0 HH(OPMALIMIO HA OCHOBE
COIIOCTABUTENILHOTO aHAJIN3a 0OBEKTOB;

. MI0JIb30BATHCS PEIMETHBIM YKA3aTEIEM SHIMKIIONEANNA W CIIPAaBOYHUKOB IS
HaX0XJACHUS HHPOpMAaIIK;

. CaMOCTOSITENILHO IEHCTBOBATh B CUTYallUH HEONPEAENEHHOCTH MIPH PEIICHUN
aKTyaJIbHBIX JJIS1 HUX MPOOJIEeM.

° Y3HaTb 3HAYCHHUC MaTeMaTHYeCKOI HAaYyKH U1 PpCIICHUA 3a4a4, BOSHUKAIOIIKWX B TCOPUHU
" INPAKTUKE, ITUPOTY U B TO K€ BPEMA OIrpaHUYCHHOCTD IPUMCHCHUA MAaTEMAaTUYCCKHUX MCTO/IOB
K aHAJIM3y U UCCIICO0BAHUIO ITPOLECCOB U SIBJICHUH B npupoac u O6HICCTBC;

® Y3HAaTb 3HAYCHHUC IIPAKTUKHN U BOIIPOCOB, BOSHUKAIOIINX B caMOM MaTeMaTHKeE JJIA
(bOpMHpOBaHI/IH H pa3BUTUA MaTeMaTHu4ecKOi HayKH; HCTOPHUIO PAa3BUTHA BOSHUKHOBCHUS U
Pa3BUTHUA TCOMETPHUU,

® IIPUMCHATDH YHI/IBCpCB.JIBHHﬁ XapaKTCp 3aKOHOB JIOTUKU MATCMAaTHYCCKHUX paCCY)KHCHHﬁ,
HUX IIPUMCHUMOCTDb BO BCEX 0071aCTIX YEIOBEUECKON ACATCIIBbHOCTH, BCpOfITHOCTHHﬁ XapakTep
PAa3JIMIHBIX IIPOUECCOB OKPYKAOIICTO MUPA;

Conep:kaHue TeM Kypca «reoMeTpus»

Ne n/m Conepxanue marepuaia KonnuecTBo yacos
1. ununanap, KoHyc, map. 16
2. BekTopsl B npocTpaHCTBE. 8
3. MeTto1 KoOpAMHAT B IPOCTPAHCTBE. 20
4. OOBEMBI TEN 17
5. HroroBoe moBTOpEHUE 9
Hroro 70
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O0s3aTeIbHBIE KOHTPOJIbHBIEC PA00ThI

1.KontponwsHas padora Ne 1 mo teme « [ {ununap, KoHyc, map»

2. KontpoubHast pabora Ne 2 o Teme « BeKTopsl B mpocTpaHCTBE»

3. KonTponbHas padota Ne 3 o reme «MeTo 1 KOOpAMHAT B TPOCTPAHCTBEY
4.KontpoinsHas padota Ne 4 o teme « OO0BEMBI TET»

4.MtoroBast KOHTpOJbHas padboTa.

1.1{uaunap, koHyc, map. (16 4)
Tena Bpamenus: TUIMHIP, KOHYC, map. Ceuenus Ten BpauieHus. KacarenbHas MI0CKOCTh K
mapy. Brucannble v onvcaHHble MHOTOIpaHHUKU. [ToHsITHE Tena u ero NoBepXHOCTH B
FE€OMETPHH.
Ocnognas yenb — NO3HAKOMUTD YYAIIMXCS C IPOCTEUIIMMU TeJIaMU BpaLEHUS U UX
CBOWCTBAMHM.
[Tomasnsroniee OONBIIMHCTBO 3a/1a4 K 3TOI TeMe MPeACTaBIsIieT cOO0M 3a7jaun Ha BHIYMCIICHUE
JUIMH, YTJIOB U IUIOIIAeH TIIOCKUX (PUTyp, 4TO ONpeeNnsieT IPaKTUUECKY0 HalpaBJIe€HHOCTb
Kypca. B xozie ux pemeHust HoBTOPSIIOTCS M CUCTEMATU3UPYIOTCS CBE/IEHNUS], U3BECTHbIE
yyYaluMcs U3 KypcoB IUIaHUMETPUH U cTepeomeTpun 10 kitacca, — peleHne TpeyrojJbHUKOB,
BBIYMCIICHUE IJIMH OKPYKHOCTEH, pPAaCCTOSIHUN U T. 1., YTO TO3BOJIIET OPraHUYHO MOCTPOUTH
noBTopeHue. [Ipu perieHny BEIYUCIUTENBHBIX 33/1a4 CIe1yeT MO IePKUBaTh JOCTATOYHO
BBICOKUU ypOBEHb 00OCHOBAHHUH.

2.JlekapToBbI KOOPAHHATHI M BEKTOPHI B mpocTpaHcTBe ( 8 1)

JlexapTOBBI KOOPIMHATHI B MPOCTPAHCTBE. PaccTostare Mexay Toukamu. KoopauHaThl cepeuHbI
otpeska. [IpeoOpa3oBaHne cuMMETpUN B IPOCTPAHCTBE. JIBI>KEHNE B IPOCTPAHCTBE.
[TapannensHbIit IEpeHOC B TpocTpaHcTBe. [Togo6ue mpocTpaHCTBEHHBIX GUTYP. YTOI MEXITY
CKPEIIMBAIOIIMMHUCS MPSAMBIMUA. YTOJ MEXAY MPAMOM U TNIOCKOCTHIO. YTOJ MEXKIY
mwrockocTsaMu. [lnoniaas opTOroHaabHOM MPOEKIIMM MHOTOYTOJIbHUKA. BEKTOPHI B
npoctpaHcTBe. JIeHcTBUS HAJl BEKTOpaMu B MPOCTpaHCTBE. Pa3nokeHune BeKTopa no TpeM
HEKOMIJIaHAPHBIM BEKTOpaM. Y paBHEHHE MJIOCKOCTH.

OcHoBHas 11e51b — 00O0OIIUTh U CUCTEMATU3UPOBATh MPEACTABICHUS YUaIllUXCSl O BEKTOpax U
JIeKapTOBBIX KOOPAMHATAX; BBECTH MOHATHUS YIJIOB MEXKAY CKPEIIMBAIOIIUMUCS MPSIMBIMH,
MPSIMOM U TJIOCKOCTbIO, IBYMSI INTIOCKOCTSIMH.

PaccmoTpeHre BEeKTOpOB M CUCTEMBI IEKAPTOBBIX KOOPIAUHAT HOCUT B OCHOBHOM XapakTep
MMOBTOPEHUS, TaK KaK BEKTOPbI H3y4YallUCh B Kypce IUIAaHUMETPHUH, a AEKapTOBbI KOOPIAUHATHI —
B Kypce aireOpbl AeBsTUiIeTHEH mIKoIbl. HOBBIM /7151 ydaluxcs siBisieTCs IPOCTPAaHCTBEHHAS

CHUCTEMa KOOPJMHAT U TPEXMEPHBII BEKTOP.

3. MeToa koopauHaT B mpocTpaHcTBe (204)

Pa3nuyHble BUABI YIIIOB B IPOCTPAHCTBE SBISIOTCS, HAPALY C PACCTOSIHUSIMHU, OCHOBHBIMU
KOJIMYE€CTBEHHBIMH XapaKTEPUCTUKAMH B3aUMHOTO PACIIOIOKEHHUS IPSMBIX U IIOCKOCTEH,
KOTOpbIe OyayT HIMPOKO MCIIOIb30BATHCS MPU U3yYEHHUH MHOTOTPAaHHUKOB U TEJ BpalllCHUS.
Crnenyet 00paTuTh BHUMaHHE HA T€ KOHPUTYypaIlUU, KOTOPbIE YUeHUK OyeT UCTIOIB30BaTh B
JalbHEHIIIeM: YTOJ MEeKy CKpPEIIUBaOIIUMHUCS peOpaMu MHOTOT'PaHHUKA, YTOJI MEeXAY pedpom
Y TPaHbl0 MHOTOTPAHHMKA, YTOJI MEKy TPAHSIMU MHOTOIPAHHUKA.

OCHOBHBIMU 3a/1ayaMU B JAaHHOU TeMe SIBJISIOTCS 33/1a4M Ha BBIYUCIIEHUE, B XOJ€ pPEeLICHUs
KOTOPBIX YYEHUKH IPOBOAIT 000CHOBAHKE MPABUIILHOCTH BEIOPAHHOTO ISl BHIYMCICHUIN
yI1a.KOTOPBIX YYEHUKH MIPOBOJISAT 0O0CHOBAaHUE MPABUIHLHOCTH BEIOPAHHOTO Il BEIYUCTICHUMA
yria.

OcHOBHas 11e71b-OBJaICHUE KOOPAMHATHO BEKTOPHBIM METOJ0M HAXOKJIEHUS YIII0B: YroJl
MEXIY CKPEIIUBAIOIIUMUCS peOpaMy MHOTOTPaHHHKA, YTOJI MEKIY peOpOM U TPaHBIO
MHOTOTpaHHUKA, YTrOJI MEX/1y TpaHsIMU MHOTOTpaHHUKA.

4.00beMbl 1 moBepxHOCTH TeA (17 u)
OOBEMBI MHOTOTPAHHUKOB.
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O0beM uIuHApa, KoHyca, mapa. OObeM MapoBOro CErMEHTa M CEKTOpa.

[TonsiTre momaau moBepxHocTy. [nomnaam 6G0KOBBIX MOBEPXHOCTEH IUIUHIPA U KOHYCA,
Iomaab chepsl.

OcHoOBHas 11eJ1b — 3aBEPIINTh CUCTEMATHUYECKOE U3yUY€HNE MHOTOTPAHHUKOB U TEJl BPAIICHUS B
IIpOLIECCE pelIeHNUs 3a/1a4 Ha BBIYMCIICHUE IIIOMAEN UX IIOBEPXHOCTEM.

[TonsTHE MIIOIIAAM TOBEPXHOCTH BBOJIUTCS C ONIOPOM HA HATJISAIHBIC ITPEACTABICHUS yJallUXCs,
a 3aTeM I10JIy4aeT CTPOroe OIpeAeIICHNUE.

[IpakTUueckast HaPaBJICHHOCTh Kypca OMPEesieTcs O0JIBIIUM KOJTUYECTBOM 3aj1a4
MPUKJIAJHOTO XapaKTepa, YTO UIPAET CYIIECTBEHHYIO POJib B OpraHu3aluu
poQOPUCHTAIMOHHON Pa0OTHI C yJAIIMHUCS.

B xoxe pemenus reoMeTpUUECKUX U HECIOXKHBIX MPAKTUUECKHUX 33J1a4 OT yUalIuXxcs Tpedyercs
YMEHHE HETIOCPEICTBEHHO MPUMEHSTh U3ydeHHbIC Popmyibl. [Ipu penieHny BEIYUCIUTEIBHBIX
3aJ1a4 cJeAyeT Mo Iep>)KUBaTh I0CTATOYHO BBICOKUI YPOBEHb 0O0CHOBAHHOCTH BBIBOJIOB.

5.I1oBTopenue. Pemenue 3aaau (94)

®opMbI Opranu3anuu 06pa3oBaTeILHOrO MpoLecca.

Ypoxk-nexyua. Ipennonararorcsi COBMECTHBIE YCUIIUS YUUTENS M YYEHUKOB JUISL PEIICHUS
o0meli mpoOaeMHOM TO3HABATEILHOM 3a1a9H.

Ypok-npakmukym. Ha ypoke yuaniuecs: paboTarT HaJl pa3TudHBIMY 33JaHUSIMU B
3aBUCHUMOCTH OT CBOEH MOArOTOBICHHOCTH. BHibl paboT MOTYT OBITH CAMBIMH Pa3HBIMHU:
MMCbMEHHBIE UCCIIEIOBaHMS, peIIeHNE PA3INYHbIX 3a/1a4, U3y4eHHE CBOMCTB PA3IMUHBIX
(GyHKIMM, MpakTHYeCKoe MPUMEHEHHE PA3IMYHBIX METOO0B PEIICHHUs 3a/ay.

Ypox-uccneooeanue. Ha ypoxe yuamuecs pemarot npoOIeMHyI0 3a7ady UCCIe0BaTEIbCKOTO
XapakTepa aHaJTUTHYECKUM METOJ0M

Komobunuposannwlii ypok npeanonaraeT BbIIOJIHEHNE padOT U 3aJJaHU pa3HOTO BUJA.

Ypok pewwenusn 3a0au. BeipabaTbIBaoTcsl y yyaluxcsi yMEHHUs U HaBBIKU peUICHUs 3a/1a4 Ha
ypOBHE 0053aTe€IbHOM U BO3MOKHOM MOJATOTOBKE.

Ypox-mecm. TCCTI/I]Z)OBaHI/IC IMPOBOAUTCS C HEIBIO JUAarHOCTUKHU Hp06e.]'[0B 3HaHHI>'I, KOHTPOJIA
YPOBHA O6y‘IeHHOCTI/I yqamuxcst, TPCHUPOBKU TCXHHUKE TCCTUPOBAHUA.

Ypox-camocmo;lmeﬂbnaﬂ paéoma. Hpe)lﬂal"a}OTCH Ppa3HbIC BUJbI CaMOCTOATCIIbHBIX pa60T.

Ypox-konmponsnaa paboma. Koutpois 3HaHUM M0 POUJCHHON TEME.
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