MUHUCTEPCTBO ITPOCBEILEHNS POCCUIMCKOM ®EJIEPALIN
MuHHCTEPCTBO 00pa30BaHUs M MOJIOJICKHOH MOMUTHKH CBEpATIOBCKOM 00J1acTH
JenaprameHT 0Opa3oBanus AIMUHHCTpannu ropojaa ExkarepunOypra
MAQY COUI ¢ yrinyO6néHHBIM U3y4eHUEM OTAETbHBIX peameToB Ne 53

YTBEPXJIAIO
Hupexrop MAOY COII c¢ yrnyOnéHHBIM

L HBYH

eagggl oTHeNnpHBIX IpeameToB Ne 53
558

C r e,
37?‘7

/M.A. Brnacosa/
29.08.2024

PABOYAS TIPOI'PAMMA

Kypca BHeypo4HOii 1eITeJIbHOCTH «3a1a4U MOBBIIIEHHOH CJI0KHOCTH)
st obyuarommxcst 10 —11 kimaccos

Exatepunoypr 2024



IlosicHuTeILHAS 3aMUCKA

Obwan xapakmepucmuka npozpammsl, MECHIO 8 yueOHOM nilane

ITorpeGHOCTE B JOMOJIHUTEIBHOM MaTeMaTHYECKOM OOpa30oBaHUM €CTh Bceraa. B mobom
KJIacCce €CTh JECTH, MHTEPECYIOLIUECS MAaTEeMaTUKOM, BBIXOJAUICH 32 PaMKH LIKOJIBHOW MPOTIPAMMBI,
Kak TIPOCTO JIIOOO3HATENbHBIC, TaK W  oJapeHHble. KadyecTBO MareMaTHYeCKOHW MOArOTOBKU
YUYaIIUXCS B YACTH CTOXACTHYECKOH JIMHUHU IIKOJHHOTO 00pa30BaHMS; KOMOMHATOPUKHU, TEOMETPHUH,
TEOPUHU YHCENl U JPYrUX Pas3/ieloB COBPEMEHHOH MaTeMAaTHKH HEIOCTATOYHO ISl ONpeAeiIEHHON
MOTHUBHPOBAHHOM YaCTH JIETEH.

B crapmmx kmaccax JONOJIHUTEIbHOE MaTeMaTHdeckoe oOpa3oBaHUE SIBISIETCS TaKkKe
COLMANBHBIM 3aIPOCOM - M POJWTENM, M JETH MOHWMAIOT MOBBIIIEHHE KOHKYPEHTOCIOCOOHOCTH
BBIITYCKHHKOB, HMEIOIIUX OOJIBIIHMIA HA0Op METOJIOB B PEIICHNH 3334 110 CPABHEHHUIO CO IIKOJIBHBIM
o0pa3oBaHUEM B paMKax yueOHUKA.

Pemenne 3asa4 MOBBIIICHHOHN CIOXHOCTH WM TPEOYIOMIMX HEMAaOJIOHHOTO MOAX0Ja K
pEIIeHHIO JIerdye BCETO TAaeTcsl AETSAM, MMEIONIMM BBICOKMN TEMIT YCBOCHHS MaTepHualia, XOpollee
MOHWMaHUE TPUYUHHO-CIIEJICTBEHHBIX CBS3€H, YMEHHE MBICIUTh a0CTPAKTHBIMH O00Opa3amm.
PaccmaTpuBath 60:1b1110€ KOJTUYECTBO MOJOOHBIX 3a/1a4 Ha YPOKE HelenecooOpa3Ho ¢ TOUKU 3PEHUS
MaccoBO A GeKTHBHOCTH. Pa3yMHO BBIIETUTH peleHHe JOTMYSCKHX 3a/1a4 B OT/AEIBHBIA Kypc, a Ha
OOBIYHBIX YpOKax MPUMEHSTh AMU30INYECKH, pa3dupas HauboJiee Jerkue AJIs BOCIPUITHS 3aauH,
MOKa3bIBAI0 KPACOTY JIOTHYECKOTO MOAX0/1a.

He.]]b Kypca: BOCIHUTAaHUC BapUaTUBHOCTU MBIINUICHHUA CpPCACTBAMHU MAaTEMaTUKU U
OCMBICJICHHAsi MOTHUBAIMS K MOJTYYEHHUI0O MAaTEMaTHUYECKOr0 00pa30BaHUsl.
3anayu kypca:

— pa3BUTHE TO3HABATEIHHOW aKTUBHOCTH JE€TE€W, IOCTAaHOBKAa MPOOJIEMHBIX BOIPOCOB,
paciupeHue Kpyrozopa;

— CTUMYJIHMPOBaHHUE JKEJIaHHUsI CaMOCTOSTEIbHO YIIyOJIeHHO M3ydaTh Pa3IMyHbIe HampaBlICHUS
JAHHOW MPOTPaMMBbl: OCHOBBI TEOPHH YUCENl, KOMOMHATOPUKHU, TOTIOJIOTUU U T.[T.;

— pa3BuUTHE yMeHHUs pabOTaThb C HAYYHOW JIUTEpaTypod, CIHPAaBOYHBIMU MaTepuaiaMu IO
MaTeMaTHKe, HAyYHO-JIEKIIHOHHBIMH MaTepuaiaMu;

— Pa3BUTHUC YMCHUA c60pa N CUCTEMaTU3allui MaTCPHAJIOB U3 PA3JIMYHBIX HCTOYHUKOB;
— PAa3BUTUC YMCHHA JIOTUYHOI'O U3JIOKEHUA CBOUX MBICJ'ICI\/'I;

— IOBBIIICHHUE HWHTCIUVICKTYAJIBHOI'O  YPOBHSA Y4YalllUXCs, KYJIBTYPBI PCYH, 06H_ICHI/I$I, B TOM
qucjie " IyTeM CaMOCTOATCIBHOTO 4YTCHUA HaquO—HOHYHHpHOﬁ MaTeMaTHYEeCKOM
JIUTECPATYPBI;

— Pa3BUTUC HHAUBUAYAJIbHBIX TBOPUYCCKUX CIIOCOOHOCTEM y4Jaluuxcsi;

— Pa3BUTHC Ha6J'IIOI[aTCJ'II>HOCTI/I, YCHUAYMUBOCTH, UHTCPECA K TIO3HAHUIO OKPYKAKOIICT0 MUpaA.

Kypc paccuutan Ha 2 roga et oOydeHus no 68 yacoB B roj. OpueHTupoBaH Ha Bo3pacT ¢ 10
no 11 kmacc

KonuuectBo yacoB | KonndecTBo yacoB
Kracc B HEJIEITIO 3a O
10 2 68
11 2 68

Hroro uacos: 136




Pe3yJ’[LTaTLI 0CBOCHHUS Kypca

Bocnumamenwsnvie

MIPUMEHEHHE HAaBBIKOB MAaTEMAaTUYECKOTO MOJIEIMPOBAHNUS B [TIOBCEIHEBHOM JKU3HH;
orpeeseHne oomen nenu u myTei e€ JOCTHKEHUs,

YMEHHE JIOTOBAPUBATHLCS O pacmpeesieHuu QyHKIUN | poJield B COBMECTHOMU JIEATEIBHOCTH,
OCYILECTBJIATh B3aMMHBIA KOHTPOJIb B COBMECTHOM JEATEIbHOCTH, AJICKBATHO OLICHUBATH
COOCTBEHHBIC BO3MOKHOCTH ¥ BO3MOXXHOCTH OKPYKAFOIIIUX.

Juunocmnuie

pa3BUTHE JIOOO3HATENFHOCTH, COOOPA3HTENBHOCTH TPU BBHIMOJHEHHH Pa3HOOOPa3HBIX
3aJaHAi TPOOJIEMHOTO M IBPUCTHUECKOTO XapaKTepa,

pa3BUTHE BHUMATEJIbHOCTH, HACTOMYMBOCTH, LIEI€YCTPEMIIEHHOCTH, YMEHHUS MPEO0JIeBaTh
TPYAHOCTU-KAYECTB BECbMa BaKHBIX B IPAKTUUECKON JI€ATEIBHOCTH JIFOOOTO YEIOBEKa;

pa3BUTHE CAMOCTOSITEIIBHOCTH CYKIEHUM, HE3aBUCUMOCTH U HECTAHIAPTHOCTH MBIIIUICHMUS;
(hopMHpOBaHKE STUYECKUX HOPM TOBEJIEHUS MPU COTPYAHUUYECTBE;

Pa3sBUTUC YMCHHA [CJIATh BI)I60p, B NPCIIOKCHHBIX IEAAroroM CHUTyalusax O6HICHI/I$I n
COTPYAHHUUICCTBA, OIMMUPAICH HA 06H1I/Ie AJI BCEX MPOCTHIC ITpaBHJIa ITIOBCACHUSA,

(dhopmupoBaHHUE MPEACTABICHUN O MaTeMAaTHKe, KaK 9acTH OOIIEUETIOBEYECKON KYIbTYPHI, O
3HAYUMOCTHU MaTEMaTHKHU B Pa3BUTHH LUBUJIN3ALMU U COBPEMEHHOTO OOIIIeCTBa;

pa3BUTHE JIOTUYECKOTO M KPUTHYECKOTO MBILNUICHUS, KYIbTYPbl PEYH, CIIOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

(dhopMupOBaHME WHTEIUICKTYaJIbHOW YECTHOCTH M OOBEKTUBHOCTH, CIIOCOOHOCTH K
MIPEOI0JICHUIO MBICIUTENILHBIX CTEPEOTUIIOB, BRITEKAIOIINX U3 OOBIJICHHOTO OITBITA;

BOCITMTaAaHHUEC Ka4ycCTB JIJUYHOCTH, O6CCHC‘II/IBaI-OH_[I/IX COHMAJIBHYIO MO6I/IJ'II>HOCTI>,
CIIOCOOHOCTH IIPUHHUMATh CaMOCTOATCIIbHBIC PCUHICHU S,

(¢hopMHpOBaHHE KAa4YeCTB MBINUICHHUS, HEOOXOJMMBIX JIIs aJalTallid B COBPEMCHHOM
HH(POPMAITMOHHOM OOIIIECTBE;

Pa3BUTHUEC HUHTEPECA K MATEMATHUICCKOMY TBOPUYCCTBY U MATEMATUICCKUX CHOCO6HOCT€I>'I;

Memanpeomemmnuie

Pa3BHUTHUC HpCI[CTaBJICHI/Iﬁ O MATCMaTHKE Kak (1)0pMe OIMMCaHusA M MCTOAC IIO3HAHUA
I[efICTBI/ITCHLHOCTH, CO3JaHHUC YCJ'IOBI/Iﬁ JJIA HpI/IO6p€TeHI/I5{ IICPBOHAYAJIBHOI'O OIIbITa
MATEMATHYCCKOI'O MOJACIMPOBAHMAA;

(1)OpMI/IpOBaHI/IC O6HII/IX croco0oB I/IHTCHHeKTyaHLHOﬁ ACATCIIbHOCTHU, XapaKTCPHBIX JIA
MaTCMaTHKU U SABJIAOIINUXCS OCHOBOH IT0O3HaBaTEJILHOM KYJIBbTYPHI, 3HAUYUMOMN  JIJIs
PAa3JINIHBIX C(l)ep YeJIOBEYECKOM ACATCIIBHOCTH,

OBJIAACHUC croco0amMu BBITIOJTHEHHS 3aJaHuI TBOPUCCKOTO U MMOUCKOBOI'O XapaKTepa,
YMCHHC IUJIaHUPOBATH, KOHTPOJUPOBATL W OLCHHUBATH JIENCTBUS B COOTBETCTBUHU C

MOCTaBIICHHOM 3aaa4yel U YCJIOBUSAMHA ee BBIIIOJIHCHUS, OIIPEACIIATH HanOoJee 3(1)(1)€KTI/IBHLIG
CITOCOOBI HAOCTUKCHUA PC3YJIbTATA,

CIIOCOOHOCTH HCIIOJb30BAaTh 3HAaKOBO-CHMMBOJIMYCCKUC cpeacrBa NNpEACTaBJIICHUA
I/IH(bOpMaI_II/II/I U1 CO3JaHus Mojenei N3y4acMbIX 00BEKTOB U mponeccoB, CXCM PCIICHUA
y‘-IC6HO-HO3HaBaTCJ'ILHLIX 1 NPAKTUYICCKUX 3a1aY;

HCIIOJIb30BAHNUEC PCUCBBIX CPCACTB U CPCACTB I/IH(I)OpMaLII/IOHHLIX U KOMMYHHKAIIUOHHBIX
TEXHOJIOTHI JIJIsI pemicHrsT KOMMYHHUKATHUBHBIX U MO3HABATCIIbHBIX 3a/1a4;



HCIIOJIb30BAHUC PA3JIMIHBIX CII0co00B ITOMCKA (B CIIPAaBOYHBIX HCTOYHHKAX U OTKPBITOM
yuyeOHOM HMH(POPMAMOHHOM TpocTpaHcTBe WHTepHera), cOopa, 00pabOTKH, aHaH3a,
opraHusalii MW 1nepcaavdu I/IH(I)OpMaI_II/II/I B COOTBCTCTBHUU C KOMMYHHUKATHUBHBIMHU U
MO3HABATCIIbHBIMU 3aJadYaMU KU TCXHOJIOTUAMH, YMCHUC T'OTOBHTH cBOE BBICTYIUICHUC U
BBICTYIIATh C ayJIHO-, BU/IEO- U IpapUIecKUM COTIPOBOKICHHEM;

OBJIaICHUC HaYaJIbHBIMU CBCACHUAMU O CYIIHOCTHU U 0COOEHHOCTAX 00OBEKTOB U mpouccCCoB B
COOTBETCTBHUHU C COJIepKaHueM Kypca «Jlorukay;

yMeHue paboTarh B MaTepuUaNbHOW W HHGOPMAIMOHHON cpele OCHOBHOTO OOIIero
00pa3zoBaHus;

YMEHHUE HAaXOIWTh B PA3JIMYHBIX HCTOUYHUKAX WH(POPMAIHIO, HEOOXOIUMYIO ISl PEIICHUS

MaTeMaTH4YEeCKUX MPOOJIEM, U MPEICTABIATh €€ B OHATHOW (OpME; IPUHUMATH PEIICHUE B
YCIIOBUSAX HETOJIHON M U30BITOYHOM, TOUHON U BEPOATHOCTHOM MH(pOpMaILINH;

YMCHUEC TIPUMCHATL HWHAYKTUBHBIC W ACAYKTHBHBIC CITOCOOBI paCCY)I(I[GHHfI, BHUACTDH
PA3JIMYHBIC CTPATCTUU PCUICHUA 3a1aY,

IMOHUMAHUEC CYIIHOCTH QAJITOPUTMHYCCKUX HpeI[HI/ICElHI/If/'I U YMCHHC JleﬁCTBOBaTL B
COOTBETCTBUU C NPCAIIOKCHHBIM AJITOPUTMOM;

YMEHHE CaMOCTOSTEIBHO CTABHTH IICJI, BBIOMPATH M CO3aBaTh AJITOPUTMBI IS PEIICHHS
MOCTaBJIEHHBIX MPOOIIEM.



Buabl BHEYPOUHOI AeATEIbHOCTH:

Coaepxanue Kypca

1. nosnaBarenbHas NeATENILHOCTD;

2. mpoOIEMHO-IIEHHOCTHOE OOLIEHHUE;

3. JI0CYroBo - pa3BiieKaTeNlbHAs eI TENLHOCTh

®opMbI BHEYPOYHOM 1eATEIbHOCTH:

1. Jlexuuu

2. TlocTaHOBKa U peleHHE KPYITHOM UCCIIEN0BATENBCKOM 3a1aUM € MOITAIHBIM Pa3topom

3. Peenue 3a1a4 ¢ MOCIEAYIOMIUM pazbopom

4. TIpaxTuueckue u 1a00pPaTOPHEIE paOOTHI

5. KomanaHble COPEBHOBaHUS, TYPHUPHI, MATOOU

Ha3Banue pa3zzaena, Tembl XapakTepucTHKA OCHOBHBIX KOJIBO
i Buabl
coJiepKaTeJIbHbIX JIMHUH U TeM 4acoB dopmbi opr.
NeSITeIbHOCTH fy
3aHATHI
10 kaace
Teopust BepoATHOCTEN. Teopust BEpOSATHOCTEN. 10 1-2 1-3
Matematuueckoe OXuAaHue.
BepostHocTHBIN MeTOT Ha Tpadax.
BeposTHOCTHBIN METOT B KOMOWHATOPHOU
reOMETPUHI
HNuBepcus HNuBepcnst. ODyHKUMOHAIBHBIE YPAaBHEHUS 10 1-2 1-3




3 MaremaTrueckuii 60 Urposas popma 4 3 5
4 Brruucnurenshas anredpa Mertopn ciiycka. PaznoOoii. JIuneiinsie 16 1-2 1-4
pexyppeHTHI (2). YnopsinourBaHue.
CuMMeTprYecKue MHOTOUJICHBI.
Pa3no6oii.
5 HepasenctBo Mropxena HepasenctBo Mropxena. Pazno6oii mo 8 1-2 1-3
tabnuuam. KoHCTpYKTHBBI.
6 BHyTpeHnHue TypHHUpHI Urposas dpopma 12 3 5
7 Paccyxnenus. TekcroBbie 3ay1aun. Jloruka. [lepedop 8 1-2 1-3
CIIy4aeB.
Hroro 3a 10 kaacc: 68
11 kaace
8 Hepasencrso Mencena Hepagenctso Mencena. 16 1-2 1-3
Jlexcukorpaduueckuit HOPsIOK.
Cumenuana. J{narpammel FOHra.
9 Matrematuueckuit 60 Urposas dhopma 4 3 5
10 Paccyxnenus. TekcroBsle 3aaun. Jloruka. I[lepeGop 16 1-2 1-3

CJIy4acB.




11 YcrHas onmuMmnuaga Urposas popma 4 3 5
12 I'eomerpus I'omorerus. 'apmoHnyeckuii 14 1-2 1-3
4eThIpexyroipHuK. KoMOnHaTopHas
reometpusi. HepasencrBo Komn-
bynsaxosckoro-1lIBapia B reoMeTpuH.
['eomerpuueckue HepaBeHCTBA.
I'eomeTpuieckne HHTEPIIPETALINH B anredpe.
I'eomeTrpuueckuii pa3HoOoil.
16 Teopus uncen Teopema I'mns6epra. CpegHee 14 1-2 1-3
cummeTpuueckoe. CiydaiiHbie rpadbl.
Ky6uueckue ypaBHenus. Llennsie apoou.
Hroro 3a 11 kaacc 68
Bcero uacos: 136




TemaTn4eckoe IJIAHUPOBAaHUE

Tema

Oo0iee
KOJI-BO 4aCOB

10 kaacc
1 Teopus BeposTHOCTEH. 10
2 WNuBepcus 10
3 Maremaruueckuii 00 4
4 BrruucnurenpHas anredpa 16
5 HepasenctBo Mropxena 8
6 BryTrpennue TypHUApBI 12
7 Paccyxnenus. 8
Hroro 3a 10 knacc: 68
11 kiace
8 Hepasencrso Mencena 16
9 Matremaruueckuit 60 4
10 Paccyxnenus. 16
11 YcTHaAs onuMnuaaa 4
12 I'eomerpus 14
13 Teopus uucen 14
Hroro 3a 11 knace 68
Bcero yacos: 136




YueOHo-MeTOoANUYECKOE Oo0eceuyeHue

Cnoco0b1 MOABECACHUS UHTOI'OB peain3allui NporpaMmmbl

IlockompKky mporpaMma OpHEHTHPOBAaHA HAa HECTAHAAPTHOE MBIIUICHHE U PEIICHHE
OJIMMITMAJHBIX 3a/la4, TO U CHOCOObI MOJBEACHUS UTOTOB CBOJATCS K Pa3IM4YHbIM (OopMaM pelieHus
HECTAaHJAPTHBIX 3a/Jad C BHEIIHUM HE3aBHUCHUMBIM KOHTpoJieM. DPOpMBI OTIMYAIOTCS BPEMEHEM,
9acTOTOH MPOBEJCHNUS, KOJTMIECTBOM 3aJa4 U criocobom (ukcaruu otBeta. [IpoBoasiTcs BO BHEYpOUHOE
BpeMsl. YUHTBHIBACTCS Pe3yibTaT KaKJI0T0, MAacCOBOCTb Y4aCTHs, PaA3HOIUIAHOBOCTh Y4acCTHs KaKIOTO

CIIylaTrens Kypca.

Ha3Banne K-Bo | Bpemsana | MaauBuayaneHas [IpuHnMaroTcs Yacrorta
3a/1a4 | pelieHue WA KOMAaH/IHasl | TOJIbKO OTBETHI UJIH | TPOBEACHUS
dopma HYXXHO (B rOM)
MIPOMHCHIBAThH
(mporoBapuBarth)
penieHus
binn 12 45 muH NunnBunyansHas IIpuHnMaroTcs 4
perieHus
AoOaxka 20 90 MuH Komannnas JloctaTouHo caath 2
OTBET
Kpectuku-nonvku 20 90 MuH Komannnas JlocTaTouHo caath 2
OTBET
Perarta 20 120 mun Komannnas [IpunumaroTcs 1-2
peuieHus
Jomuno 37 90 MuH Komannnas JloctaTouHo caath 2
OTBET
[Tepectpenka 20 90 MuH Komannnas JlocTaTouHo caaTh 1-2
OTBET
Kapycenb 40 90 MuH Komannnas JlocTaTouHo caaTh 2
OTBET
JIngyHOKOMAaHIHOEC 5-7 240 MuH JBa srana — nuuHblii | [IpuHuMarorcs 1
MIEPBEHCTBO (JI JD u pemenus (JI)
40 120 mun KOMAaHIHBIN Toapko OTBETHI
X X (K)




Maremarnueckue 7-10 180+180 Komannnas IIpunuMarorcs 1-3

ooun MUH peleHus

YcrHasg onumnuana 8 240 muH NunuBunyansHas IIpunuMarorcs 1
pelieHus

MarepuajJbHO-TeXHHYeCKOe obecrniedeHmne

Kommbrorep

[IpunTep

HNuTepakTuBHAs 10CKa C TPOEKTOPOM
MapxkepHbie T0CKH

B~ W N =

Cnmcok ureparypbl

M. I'apauep «Matematuueckue gocyru» 1972 r.

M. T'apanep «MaremaTHdecKue ToJ0BOJIOMKH U pa3BiedeHus» 1999 r.
M.A.Exumosa, I'.I1. Kykun «3agauum Ha pazpeszanue» 2002

JI. JInxtapaukoB «HucnoBsie pedyCchl U CIOCOOBI UX pemeHus». 1996
JlenuHrpaackue MaTeMaTUuuecKue KpyKku. 1994r.

E.I'. KonnoBa Matemaruka. [loctynaem B By3 no pe3yiabratam oaumnuaz. 2008
P. Kypanrt, I'. Po66unc «4rto Takoe matemaruka» 2001 r.

H.A. Bunenkun «llonynspaas komOuHaTtopuka» 1975 r.

A.B. ®apkoB «Marematuueckue Kpyxku B mkose» 2008 r.

A.B. ®apkoB «Marematuueckue oauMnuaab. S-11 kmaccsl. 2006r.
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A.B. ®apkoB «Yuummcsa peliarh OJUMMOUAIHBIE 3aaaud. ['eomerpusi». 5-11 Kiacchl.
2007r.

N.B. Amenko «IIpurnamenue Ha MaTeMaTu4eCKui nmpa3gHuk». 2009
http://www.smekalka.pp.ru
http://www.mmmf.math.msu.ru/
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