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INOACHUTEJIbBHAS 3AITMCKA

PabGouass mporpamma Kypca BHEYpOUYHOU jesTelbHOCTH «PereHue 3ajay MOBBIIICHHOU
CJIOKHOCTH T10 MaTEMaTHKeE» pa3paboTaHa HAa OCHOBE:

- denepanbHOTO TOCYIapCTBEHHOrO 00pa30BaTENBHOTO CTaHAApTa OCHOBHOTO OOIIEro
o0pa3oBaHUs, YTBEP)KICHHOTO MpPHUKAa3oM MUHHCTEPCTBA TMpOCBEUICHUsT  Poccuiickoi
®epepannn ot 31.05.2021 Ne 287 (c U”3BMEHEHHUSMU U AOTIOTHEHUSIMU);

- denepanbHOil  00pa3oBaTENbHON MHPOrpaMMbl  OCHOBHOTO o0miero  oOpa3oBaHus,
YTBEPXKACHHOM IpHukazoM MunucrepctBa npocsenienust Poccuiickont @enepanuu ot 18.05.2023
Neo 370 (c MBMEHEHUAMH U TOTIOJTHEHUSIMH )

- [Tonoxenuss «O pabodeld mporpamMme y4eOHOTO TpeaMeTa, Kypca TOCYIapCTBEHHOTO
010/ KEeTHOTO 001Ie00pa3oBaTeIbHOrO yupexaeHus juned Ne 373 MoCKOBCKOTro paiioHa
Cankr-IlerepOypra « JKOHOMUUECKHM TUIICH.

Hacrosimass  pabouass mporpamma  SBJISIETCS ~ COCTABHOW  4acThl0 ~ OCHOBHOM
o0pa3oBaTenbHOl MpOorpaMMbl OCHOBHOTO oOmiero obpazoBanusi ['BOY numumeit Ne373
MockoBckoro paitona Cankrt-IlerepOypra (comepskaTrenbHbIil pa3zell) U COCTaBJICHA C YUETOM
paboueii MporpaMMbl BOCTIUTAHUSI.

PabGouass mporpamma Kypca BHEYpPOUHOH JAesTenbHOCTH «PelieHue 3agad IMOBBIIICHHOM
CIIO)KHOCTH TI0 MaTeMaTHKe» paccuMTaHa Ha 68 yacoB M peanu3yercs B IJIaHE BHEYPOUHOM
nesiTenbHOCTH B 8 M 9 Kiacca.

[Iporpamma BHEYpOUHOW [IE€ATETLHOCTH HaIlpaBjeHa Ha pacUIMpeHHue, yriayOreHue u
CHUCTEMAaTH3AIMIO 3HAHUHM y4alluXcs M0 TeMaM Kypca MaTeMaTHKH, BBI3BIBAIOIIUX HAUOOBIIINE
3aTpyAHEHUS: TIpeoOpa3oBaHus alreOpanvyecKux BBIPAKECHHUI; YpaBHEHHUS] W HEPABEHCTBA,
CHUCTEMBbl ypaBHEHHH W HEPaBEHCTB, TEKCTOBBIC 3aJayM, TUIAHUMETPUs, PYHKIIUU U TpaduKH,
3a/1a4¥ C mapamMeTpoM U MoayieM. Kypc BHEYpOUHOH NesSTENbHOCTH CIIOCOOCTBYET MOBBIIICHUIO
YPOBHSI MaTeMaTHYE€CKOW MOATOTOBKHU y4yaluxcs, (GOPMHUPOBAHHUIO MPOYHOTO U CO3HATEIHHOTO
OBJIAJICHUS YYalIUMHCS CHUCTEMOW MaTeMaTU4YeCKUX 3HAHUW M yMEHUH, HEOOXOIWMBIX s
ycremHoro ooy4uenus B 9 kiacce B paMKax MpeAnpouIbHOIN MOATOTOBKH, a TAKXKe B CTApIINX
KJlaccax Ha TpoQmiIbHOM ypoBHE. [Iporpamma BHEYpOUHOW AESITEIBHOCTH TPEIAyCMaTpPUBAET
W3y4CHUE NPUEMOB U METOJOB PEUICHUS HECTAaHJAPTHBIX MAaTEMAaTHYECKHX 3aJady M 3a7ad
MOBBIIIEHHONW CJIOHOCTH, KOTOPBIE IMO3BOJIAIOT OoJsiee d(PGEKTHBHO pEIIaTh MIMPOKHHA Kiacc
3agaHuid. Kypc BHEYypOYHON JAEATEIbHOCTH YCIICIIHO Pa3BUBACT JIOTMYECKOE MBIIIEHUE
yualxcs, yMEHHE HaWTH ONTUMANbHBIA  CIIOCOO  pelieHHs 3aJadyd, MpUoOpecTH
NEepBOHAYAJIbHBIE HABBIKU UCCIIE0BATENIbCKOM NESITEIbHOCTH.

Henab: yroyOnenue u paciiupeHre 3HaHUN yJaluxcs M0 MaTeMaTuKe 4epe3 pa3BUTHE
CIIOCOOHOCTH peIIeHHs 3a/1a4 MOBBIIIEHHOHN CIIOKHOCTH U HECTaHIaPTHBIX 3a/1a4.

3agaun:

— pacimupeHue u yriayOJeHue MpeACcTaBIeHUN yJalluxcs O MpUeMax U METOJaX pPelICHHUS
MaTEeMaTUYeCKHUX 3a/1a4;

— Ppa3BUTHE HHTEpPECa U TOJOXKHUTEIBbHOM MOTHBAIMM YYalIUXCS K HW3YYEHUIO
MaTE€MaTUKU;

— Ppa3BUTHE MATEMAaTHYECKOr0 Kpyroszopa, JIOTM4€CKOrO MBIIIEHUS, UCCIEN0BATEIbCKIX
YMEHHH, HaOJII01aTEIbHOCTH, YMEHHSI HECTAHAAPTHO MBICIIUTB;

— BOCHHUTaHUE HACTOWYMBOCTHU, UHULINATUBBIL;



paciidpeHue IpeacTaBIeHui yJamuxcst 00 uesx U MeTo/lax MaTeMaTUKH, TOHUMaHUs
3HAYUMOCTH MaTeMAaTUKH ISl OOIIECTBEHHOTO MPOorpecca;

CO3/IaHHME YCIOBUH Jsi (OPMUPOBAHUS Y YYAIIUXCS HABBIKOB CaMOCTOSITEIBHOMN
paboThl U CAMOKOHTPOJISL.

IInanupyemMble pe3yJbTaThl 0CBOCHHS Kypca

Coz[epmaHI/Ie KypcCa BHCypO‘IHOﬁ JACATCIIbHOCTH «Pemrenne 3aJa4 MMOBBIIICHHON CJIOKHOCTH

[0 MaTeMaTHKE» O00eCIeYnBaeT peanu3anuio CICAYIOIINX JTMYHOCTHBIX, MCTAIIPCIMETHBIX H
MNPEAMETHBIX PE3YJIbTATOB.

JINYHOCTHBIE pe3yJdbTaThbl

@opMHUpPOBaHHE W PA3BUTHE YMEHHUHM CaMOCTOSITEIBHO OIPEAENATh, BBICKA3bIBATH,
HCCIIEI0BATh U aHAJIM3UPOBATh;

(opMHUpPOBaHKE OTBETCTBEHHOI'O OTHOILIEHUS K YYEHUIO;

(dopMHpOBaHHE TOTOBHOCTH M CIIOCOOHOCTH K CaMOpa3BUTHIO M CaMOOOPa30BaHUIO Ha
OCHOBE MOTHBALIUU K O0OYYEHHUIO U [TO3HAHUIO;

(dopMUpOBaHHE YMEHHS SICHO, YETKO, I'PaMOTHO H3jaratb CBOM MBICIHM B YCTHOW H
IINCBMEHHOW  pe4yd; IIOHMMAaTh CMBICI IIOCTABICHHOW  3aJa4M; BBICTPAWBAaTh
apryMEHTalHNI0; IPUBOJUTH IPUMEPBI U KOHPIIPUMEDHI;

dbopMupOBaHUE YMEHUS KOHTPOIUPOBATH MPOIIECC U PE3yIbTaT yUeOHOU JAesITeNbHOCTH;
dbopMUpOBaHNE YTHUECKUX HOPM OOIEHHUS U COTPYTHUYECTBA;

dopMUpOBaHHE KPUTUYHOCTH  MBIIUIEHUS; yMEHHUS  paclno3HaBaThb  JIOTMYECKU
HEKOPPEKTHBIE BBICKAa3bIBAaHUS, OTINYATh TUIOTE3Y OT (haKTa;

(dbopMUpOBaHKE KPEaTUBHOCTH MBILUIEHUS, UHUIIUATUBHOCTH, aKTUBHOCTH IIPU PELICHUN
JIOTUYECKHX 3a/1a4.

MeTaﬂpe}]MeTHI)Ie pe3yJbTaThbl

®opmupoBaHue OOHIMX CHOCOOOB HHTEIIEKTYaJIbHOM J€ATEIbHOCTH, XapaKTEPHBIX IS

MaTEMATUKNU U ABJIAIONIUXCA OCHOBOHM ITO3HABATEIILHOM KYJIbTYPHEI, 3HAYNMOM JJI1 pa3iIMYHBIX

cdep yenoBeYecKoi NesTeIbHOCTH, & UMEHHO:

CaMOCTOSITENIbHO (hOPMYITUPOBATH LEJIN 3aHATHUS NIOCIIE PEBAPUTEILHOTO 00CYKACHNUS;
YUUTBCSI OOHAPYKUBATh U (POPMYITUPOBATh YU€OHYIO MPOOIEMY COBMECTHO C YUUTEIEM;
COCTaBJIATh IUIaH peleHus Npobiaemsl (3a1aun);

paboTasi TI0 TUTaHy, CBEpSITh CBOM JICHCTBHSI C IIETBIO U, TPH HEOOXOAUMOCTH, UCIIPABIIATH
OIINOKH,

B JIMAJIOTe C YYUTEJIEM YUUThCS BhIpaOaThIBaTh KPUTEPUU OLICHKHU U OMPEAETSATh CTEICHb
YCIICIITHOCTH BBITIOJIHEHHSI CBOEH pabOThI W pabOTBl BCEX, HMCXOIS M3 HMEIOIIAXCS
KPUTEPHCB;

OpPUEHTHPOBAThCSI B CBOEH CHCTEME 3HAaHUM: CaMOCTOATENBHO IMpeanojararb, Kakas
uH(popMalrs Hy>KHA 711 peleHUs] TON WIK HHOM 3a/1auH;

oTOMpaTh HEOOXOAWMBIE JUIA pELIeHUs 3aJadd HCTOYHUKUM MHGOpMAIMM Cpeau
NPEUIOKEHHBIX YYUTEJIEM: CJOBaped, SHIUKIONEeIui, CHpaBOYHUKOB, HHTepHeT-
pecypcos;

U3BJIeKaTh MH(OPMAIIHIO, MPEJICTABICHHYIO B pa3HbIX GopMmax (TekcT, Tabiuia, cxema,
WLTIOCTpaLys U ap.);



nepepadaThiBaTh IMOTYYEHHYI0 WH(POpPMAIMIO: CPaBHUBATh M TPYNIUPOBATh (aKThl U
SBJICHUS, ONIPENIESATh IPUUHUHBI SIBJICHUN, COOBITUI; JeNaTh BBIBOJII Ha OCHOBE
0000I1IeHNS 3HAHMI;

peoOpa3oBEIBATH HHPOPMAIIHIO U3 OJHON POPMBI B APYTYIO: COCTABIATEH OOJIEE MPOCTOM
IUIaH y4eOHO-HAYyYHOr'0 TEKCTa, MPEACTaBIsATh MHPOPMAIMIO B BHUJIE TEKCTa, TaOJIHIIbI,
CXEMBI;

YUTATh BCIAYX M MPO Ce0sl TEKCTHl HAYYHO-TIOMYJISPHON JIUTEPATYPhl M MPU ITOM: BECTH
«IUanor ¢ aBTOpoM» (MPOTHO3UPOBATh Oyjylllee YTEHHE; CTAaBUTh BOIPOCHI K TEKCTY U
UCKaTh OTBETHI; IPOBEPATH ce0s1), OTAENATh HOBOE OT M3BECTHOTO, BBIIECIATH IJIABHOE,
COCTaBJISITh IIAH;

BBICKA3bIBaTh CBOIO TOUKY 3pEHUS, apTyMEHTUPOBATH CBOIO MO3UIIUIO U KOOPAUHHUPOBATH
€e C MO3UIMUSIMHU MapTHEPOB B COTPYAHHYECTBE NPU BbIPAOOTKE OOIIEro perieHus B
COBMECTHOH JI€ATEIbHOCTH;

paboTaTh B TPYIIE, BBITIOIHSS PA3TUYHBIC POJIU B TPYIIE, COTPYIHUYATH B COBMECTHOM
penIeHUH po0IeMbl (3a1a4n);

MIPOTHO3MPOBATh BO3HUKHOBEHUE KOH(IMKTOB NMPU HAIMYUM DPA3HBIX TOYCK 3pEHUS,
pa3pemiath KOHQIMKTHI HA OCHOBE Y4€Ta HHTEPECOB U IMO3UIINN BCEX YIaCTHUKOB.

IIpenmeTHble pe3yJibTaThI

Hpe,I[MeTHBIMI/I pe3yjibTaTaMu pCain3allii IMPpOrpaMmMbl CTAHET CO30aHNC Q)YHHaMeHTa JJIA

MAaTCMaTU4YCCKOI'0 pPa3BUTHA, q)OpMI/IpOBaHI/Ie MCXAaHU3MOB MbIINUICHHUA, XApPaKTCPHBIX JIA

MaTeMaTH4YeCKOM JACATCIIbHOCTH, @ MMCHHO!

3HAKOMCTBO C METOIaMHU MPeoOpa30BaHUI anredpandeckiux BhIPaKEHU;

3HAKOMCTBO C METOJIaMU PCIICHUS YpPaBHCHWW, HEPABCHCTB M CHCTEM YpPaBHCHUH,
HEPABEHCTB;

3HAKOMCTBO ¢ METOJaMH W MPUEMaMH PEIICHUS MATeMaTHYCCKUX 3aad, COACPKAIIUX
MOJTYJIb U TTapaMeTPHI;

3HAKOMCTBO C METO/IaMHU PEIIEHUSI TEKCTOBBIX 3a/1a4;

3HAKOMCTBO C METOJaMH PEIlIeHHUs TUTAHUMETPUYECKUX 3a]1aY;

3HAKOMCTBO C METO/IaMU MTOCTPOCHUS rPapUKOB PYHKLUA;

MIPUMEHEHHE U3YYCHHBIX METOJIOB IPH PEIICHUH 3a/1a4;

BBIOOpP HanboJee parmoHaIbHBIX U 3()(PEKTUBHBIX CIIOCOOOB pEIICHHUS 3a/1a4;
MPHOOPETEHUE OIBITA CAMOCTOSTEIILHOM JISATETFHOCTH 110 PEIICHUIO YISOHBIX 3a/1a4;

JOCTHKEHHUE TMYHOCTHO 3HAYUMOTO Pe3yJIbTaTa B OCBOEHUH MPOTPaMMBbl.
Pe3ysibTAaTHBHOCTH H3y4YeHHs MPOrPaMMbl Kypca

I[J'I}I OLICHUBAHUS JOCTHXKEHUI HN3YUCHUA KypcCa BHCypO‘-IHOI\/'I JesATeIbHOCTH «PerieHue

3a/1a4 IIOBBIIICHHOM CI0KHOCTH 10 MaTEMAaTHUKE npeaAyCMOTPCHO NPOBCACHUC TPOMCIKYTOYHBIX

3a4Y€TOB MO OKOHYAHUH N3YUCHUA K&)I(HOﬁ TEMBI, BBIITOJJHCHHUE TBOPUCCKUX Sa)IaHI/Iﬁ W UTOTOBOH

3ayeTHOW paloThl. 3amUTa pelIeHuid 3ajad MPOBOJUTCS MO CUCTEME «3ayeT-He3auer» I0

3apaHee OOBSBICHHBIM YYALIUMCS KPUTEPHUSIM.



Conep:kaHue Kypca BHEYPOUHOI 1eATeJILHOCTH
8 kiace

Pewenue 3a0au c mooynem.
Monaynb neicTBUTENBHOrO uMcia. ['eomerpuueckas uHTeprperanus. JIMHEHHOE ypaBHEHHE,
coziepkaniee aOCONIOTHYIO BEIHMYHMHY. YPaBHCHHE M HEpPaBEHCTBA BHUIA |x|= a, |ax + |=0,
|ax + 6|<0.

I'padux pynakmuum y=|x|, y=|ax + 6|. [loctpoenune rpadpukoB GyHKIHI, COACPIKAITUX MOTYIIb.
Meroapl penieHus: ypaBHEHUN BHUIA: |ax + 6|=c, Tae ¢ - n1000€ NeUCTBUTEIBHOE YUCIO, |ax +
8|=|cx + 0|.

I'paduaeckoe permeHue HepaBeHCTBA |ax + 6|<c, TAe ¢ — 1F000e NEeHCTBUTEILHOE YHCIIO.
Mertoapl perieHus ypaBHeHUM BUAA: |ax + 6|+|cx + d|=m, |ax +6|+|cx + o|+nx=m.
MeTo/bI pelieHrs HEPaBEHCTB BHA: |ax + 6|+|cx + 0] <m, |ax + 6|+| cx +0|+ nx>m.

ax + 6|>|cx + 0|, lax + 6|<cx + 0,

MeTobl pelreHus] HepaBeHCTB BUaa. |ax +6|< |cx + 0 ax +

’

8|> cx +0. 'padmdeckas HHTEpIIPETAIIUS.

Pewenue 3a0au c napamempom.

IlonsTue napamerpa, 4TO 3HAUUT PELINTh YPABHEHUE WIM HEPABEHCTBO C IIApaMETPaMHU.
JluneiiHoe ypaBHeHHE ¢ mnapamerpamu. OOHIMII METOA pelleHHs YpaBHEHUS BHUJA ax= 6,
pelIeHUE JIMHEHHBIX YPAaBHEHUW C IapaMeTpaMH, CBOASIIMXCA K BUAY ax=e. JIuHelHbIE
YpaBHEHHUS C MapaMeTpamH, COJEprKallle JAONOJHUTEIbHbIEC YCIOBUS (KOPEHb paBeH JAaHHOMY
YUCIIy, NOpsMas NPOXOAWUT 4Yepe3 TOYKY C 3aJaHHbIMM KOOpDAMHATAMH, YPABHEHUE HMEET
OTPHLIATENIBHOE PELIeHHE U T.1.).

JInneliHbIC HEPABEHCTBA C IIApaMEeTPaMU BUJIA ax<6, ax>6.

YpaBHEHHUs ¥ HEPABEHCTBA C IIApaMeTpaMu, CBOAAIINECS K TUHEHHBIM.

KBagpatHoe ypaBHEHMe, cojepraliee aOCOMIOTHYIO BEIMUMHY. MeToa 3aMeHbl NepeMEHHOM.
Pemenne ypaBHeHui rpaduyecku U aHATUTHYECKH.

Komounamopnuie u eepoamnocmmuuie 3a0auu. Cmamucmuxa.

JlepeBo BapuaHTOB M MPABUIIO HAXOXKJCHHS BEPOSITHOCTU. PerieHune 3amau ¢ momMonipio rpados.
[lpaBuiO yMHOXCHUSI. BepositHOoCcTh  cOoOBITHH. OmnmcarenbHass CTATHCTUKA: CpEIHEE
apudMeTHUeCKoe, MeraHa, pa3Max, MoJia, HauOoJIbIllee ¥ HAMMEHBIIICe 3HAUCHHUSI, KBApPTUIIH,
Cpe/iHee TApMOHMYECKOE, CPEIHEE TAPMOHUIECKOE YHUCIIOBBIX JaHHBIX.

9 kJjacc

Anzeopauueckue evipasrcenus

PasnojkeHrne Ha MHOXKHUTENH: BhIHECEHHE OOIEro MHOXKHUTENS 3a CKOOKH, MpUMEHEeHHe (Gopmy
COKpAILIEHHOTO YMHOXXEHMSI, METOJ| TpPYNINHUPOBKH, (opmyrna pas3iokKeHHs KBaJpaTHOTIO
TpexuieHa Ha JUHEHble MHOXUTeNU. [IpeobpazoBanue BhIpa)KeHUN, COAEPKAIIUX KOPHU N-0if
crenienu. [IpeoOpa3oBaHue BbIpakeHHH, cozepkammx creneHb. CokpaiieHue ApoOeil.
CrnoxeHue, BBIUUTaHHUE, YMHOKEHHE, JIeJIEHUE, BO3BEJICHHE B CTENEHb alredpanyeckux JIpooei.
HaxoxxeHue 3HaueHus anre0pandeckoro BeIPaKeHHs.

Ypasenenusa, cucmemut ypasnenuii

KBampatueie ypaBHeHus. Teopema Buera. bukBanpartHbie ypaBHeHHs. YpaBHeHuss 3 u 4
crenneHu. HppanuoHanbHble ypaBHEHUA. MeTon 3aMeHbl TEPEMEHHOH, pas3jioKEHUE Ha
MHOXHUTEH. YPAaBHEHHS BBICIIMX CTETCHEH. YpaBHEHHS ¢ MopayieM. JIpoOHO-panroHaIbHBIC
ypaBHeHUsA. CUCTEMBI ypaBHEHUN € ABYMS IEPEMEHHBIMM.



Hepagencmea, cucmemul Hepagencme

KBanpartHsie HepaBeHcTBa. ['paduueckuit meron pemeHus. Meron unrepBanoB. ParmonanbHble
HepaBeHcTBa. OO00IICHHBIN MeTO 1 HHTEPBAIOB. CHCTEMBI HEPABCHCTB.

Texcmoesuie 3a0auu

3amauu Ha MPOIEHTHI, CIUIaBbl U CMECHU. 3a/layMl Ha JBIKEHHUE M0 IpIMOK. 3a/1auu Ha JIBH)KEHUE
1o peke. 3a7aun Ha COBMECTHYIO paboTy.

Dyukyuu u ux ceoitcmea. I'paghuxu hynkyui

Jlunetinas ¢ynkmusa. Ksagpatnunas ¢yakuus. [lapaGona. JlpoOHo-nuHelHas (yHKIUS.
['unep6ona. OyHKIMH, comepkale Moayib, rpaduk. Kycouno-3anannsie Gpynkuuu. 3amauu ¢
apaMeTpoM.

T'eomempuueckue 3a0auu

['eomeTprueckue 3a1a4u Ha JOKA3aTENbCTBO: MPABUIbHBIE MHOIOYTOJIBHUKH, TPEYTOJbHUKU U
UX DJIEMEHTBHI, YETBIPEXYIOJbHUKH W WX OJJIEMEHTHI, OKPYKHOCTH M HX DJIEMEHTHI
['eomeTpuyeckue 3aJadyd  HAa BBIUMCICHUS: YIJIbl, TPEYrOJbHUKH, YETHIPEXYrOJbHUKHU,
OKpYXHOCTH. [ 'eomMeTprueckue 3a1aqi Ha KOMOMHAIIMY OKPYKHOCTEH 1 MHOTOYTOJIbHUKOB.

OcHoBHbIE GopMBI TPOBeIEHUS 3AHATHI

—  MUHH-JICKIIHS;
— TIPaKTHKYM;

— Oecena;

— KOHCYJIbTAIIHS;

— CcaMOCTOsITeNbHAs paboTa;
— pabora B nmapax, B rpymnmnax

TemaTuueckoe IJIAHUPOBAHHE

8 kimace
Ne Tema Koa-Bo
4acoB
1 | Pemenue 3a1a4 ¢ Mogysem 12
2 | Permenue 3aaq ¢ mapaMeTpom 12
3 | KomOuHaTopHbIC M BEPOSTHOCTHBIC 33/1a4H 10
Hroro 34
9 kaacc
Ne Tema Koa-Bo
4acoB
1 | AnrebGpandeckue BbIpaKeHUs 5
2 | YpaBHeHHUs, CUCTEMBl ypaBHEHUH 5
3 | HepaBeHcTBa, cucTeMbl HEPABEHCTB 5
4 | TexcToBBIE 33/1a41 7
5 | ®yHkimu U ux cBoiicTBa. 'paduku GpyHKIMiA 5
6 | 'eomerpuueckue 3amaun 7
Hroro 34
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