I'OCYJAPCTBEHHOE BIO/’KETHOE OBIIIEOBPA30OBATEJ/IBHOE YUYPEXK/IEHUE
CPEJHAA OBIIEOBPA3OBATEJ/IBHAS IIKOJIA Ne398
KPACHOCEJIBKOI'O PAHOHA CAHKT-IIETEPBYPTA

«YTBEPXJIEHA»
[Ipukazom nqupexropa

oT «14» uronst 2024 Ne 14-ox
H.IT.KonokonoBa

( )

e [OKYMEHT NOAMVCAH
398  3nEKTPOHHOM NOAMMUCHIO

Ceptudpmkat: 1B5C4340A350853891FD72F8033D2F2D
Bnapeneu: Konokonosa Hatanbs MeTpoBHa
[enctButeneH: ¢ 28.11.2024 no 21.02.2026

PABOYASI IIPOTPAMMA BHEYPOUHOM JESATEJBHOCTH

«MareMaTHKa 1 KaKI0T0»

Cankr-IlerepOypr

2024



IHHOACHUTEJBbHAA 3AIINCKA

[IporpaMmMa BHEYpOYHOH JE€ATENBHOCTH OPUEHTHUPOBAHA HA PACCMOTPEHHUE OTAEIBHBIX
BOIIPOCOB MAaTE€MAaTUKH, KOTOPbIE BXOJAT B CO/IEPIKaHUE rOCYIapCTBEHHON UTOrOBOM aTTecTaluu
10 MaTEMAaTHKE 3a KypC OCHOBHOM IIKOJIBL. IIporpamMma OIONIHAET U pa3BUBAET LIKOJIBHBIN KypC
MaTeMaTHKH, a TaKKe sSBIsAeTcd MH()OPMAMOHHON MOANEPXKKON JaybHeiero oopa3oBaHus B
CTapIIedl IIKOJIE W OpPUEHTHPOBAHA HA YJOBIETBOPEHHE OOpa30BATENbHBIX MOTPEOHOCTEH
HIKOJIbHHUKOB, X AHAIUTUYECKUX M CUHTETHUECKUX crlocoOHocTel. OCHOBHAs Uiesl MPOrpaMMbl
BHEYPOYHOH JESATEIbHOCTH 3aKII0OUEHa B PACIIMPEHUHM M YIIIyOJCHWW 3HAHUHM ydalluxcs 110
HEKOTOpPBIM pa3jielaM MaTeMaTHKH, B 00ECHeueHHM IPOYHOTO U CO3HATENILHOIO OBJIAJCHUS
YUYAIIUMHUCSl CHCTEMOM MAaTeMaTHYeCKUX 3HAHUW W YMEHHH, HEOOXOIMMBIX TpH clade
BBIITYCKHOI'O K3aMEHa.

B nponecce ocBoeHus coaepxanusi IporpaMMbl YYEHUKH OBJIaJI€BalOT HOBBIMU 3HAHUSIMU,
000ramarT CBOW JKU3HEHHBIM ONBIT, MOIY4alOT BO3MOYKHOCTh IPAKTUYECKOTO MPUMEHEHUs
CBOMX  HMHTEJUICKTYaJbHbIX,  OPraHU3aTOPCKHX  CIOCOOHOCTEH,  pa3BUBAIOT  CBOM
KOMMYHHUKATUBHbIE CIHOCOOHOCTH, OBJAJeBalOT oOuey4eOHbIMH  yMeHusMHU. (OcBoeHue
IPEIMETHOTO COAEP KAHUS MPOrpaMMBbl U CaM IPOLECC U3YyUEHUsSl €ro CTAaHOBSTCS CPEICTBAMU,
KOTOpbIE 00€CIIeUnBAIOT MEPEX0]] OT O0YUYEHHUs ydyalluxcs K UX caMo0o0pa30BaHUIo.

OcBoeHue nporpaMMbl MpeAnonaraer o00ecleYeHue IOJOKUTENbHOM MOTUBALUU
yyalluxcs Ha OBTOPEHUE paHee U3YyYeHHOro MaTepualla, BbIIEJICHUE Y3JI0BBIX BOIIPOCOB Kypca,
IpeHa3HAYEHHBIX JUIs IOBTOPEHMSI, MCIIOIb30BAaHUE CXEM, MOJENIEH, ONMOPHBIX KOHCIIEKTOB,
CIPAaBOYHUKOB, KOMIIBIOTEPHBIX TECTOB (B TOM 4YHCJIE HMHTEPAaKTUBHBIX), CAMOCTOSTEIILHOE
COCTaBJICHUE (MOJEITMPOBAHKE) TECTOB aHATOTHYHBIX 3ananusim OI'D.

Mertonosnornyeckoii OCHOBOM IpeiylaraeMoi IporpamMMbl SIBJISIETCS  J€SIT€IbHOCTHBIN
noaxoJ K oOydyeHHIo MaTemaruke. JlaHHBI MOAXOJ MpeanonaraeT oOyd4eHHE HE TOJbKO
TFOTOBBIM 3HAHUSAM, HO M JEATEIbHOCTH IO NPUOOPETEHHIO OSTHUX 3HAHWH, CIIOCOOOB
paccykAeHM, J10Ka3aTeabCTB. B CBSA3M € 3TUM B IpolLecce H3Y4YeHMs] Kypca YydaluMcs
IpeUIaraloTcsl 3aJaHus, CTUMYJIUPYIOIINE CAMOCTOSTEIbHOE OTKPBITHE MU MaTeMaTHYeCKHX
(akTOB, HOBBIX, PAaHEE HEM3BECTHBIX, IPUEMOB U CIIOCOOOB pEIICHUS 3a/1a4.

Llesib BHEYPOUYHO¥ /1eSITeJILHOCTH : 00€CIIeYeHHE HHANBUYAIbHOTO U CUCTEMaTHYECKOTO
COIIPOBOKICHHUS ydamuxcsi 8-X KIacCcoB MPH MOJATOTOBKE K TOCYAAPCTBEHHOMY 00S3aTE€IHLHOMY
DK3aMEHY 110 MaTEMaTHKE.

3apaum:

1. Pacmupenue u yriy6jaeHHe MKOIbHOTO Kypca MaTEeMaTHKH.

2. AxTyanmu3anus, CHCTeMaTH3aus U 0000IIeHIe 3HAaHUH yJaIIuXcsl 10 MaTeMaTHKe.

3. ®opmupoBaHHME Yy YYAIIMXCSH IIOHUMAHUS POJM MAaTEMaTHUYECKMX 3HAaHMM Kak
MHCTPYMEHTA, TO3BOJISIOIIEr0 BEIOpATh JIyUlINil BApUaHT A€UCTBUNA U3 MHOTUX BO3MOYKHBIX.

4. Pa3BuTHE HHTEpECA yHalIUXCs K U3YUYEHUIO MATEMAaTUKH.

5. Pacmmpenue HaydHOro Kpyro3opa y4Jamuxcsl.

6. OOydeHue yJaumxcsi pelieHUI0 Y4eOHBIX M JKU3HEHHBIX Mpo0iieM, criocobaM aHaln3a
uH(pOopMalnu, NOJTy4yaeMol B pa3HbIX popMax.

7. @®OpMHpOBAHME MOHATUS O MATEMaTHYECKMX METOJaX IIPU PEUICHUH CIIOKHBIX
MaTEMaTUYECKUX 3aa4.

8. O0yueHnue 3anonHennto 6mankos OI'D.

9. Ilcuxonoruueckas nmoaroroska k OI'D.

Opranuzanys 3aHATUI BHEYPOYHOH JESATEIBHOCTH JOJDKHA CYIIECTBEHHO OTIMYATHCSA OT
YpOUHOM: ydamiemMycs HEOoOXOJMMO JaBaTh JIOCTaTOYHOE BpeMS Ha pa3MBIIUICHHE,
IPUBETCTBOBATh JIIOOBIE TOMBITKA CaMOCTOSITENIbHBIX PAcCyKJIEHHM, BBIIABMKEHUS THUIOTE3,
crocoboB pemieHus: 3anad. B mporpamme 3anoxeHa BO3MOXHOCTh UG (depeHIMPOBAHHOTO
o0ydeHusl.



[IpuMeHSFOTCS  CIIeAYIOIMe BHIBI  JICATENHHOCTH HAa  3aHATHAX:  OOCYXICHHE,
TECTUPOBAaHUE, KOHCTPYUPOBAHKE TECTOB, 3aJaHUI, HCCIIeI0BaTeNIbCKasl 1eATeIbHOCTh, padoTa ¢
TEKCTOM, JTUCIYT, 0030pHBIC JICKIIMH, MHUHHU-JICKIIUU, CEMUHAPHl U MPAKTHUKYMBI 110 PEIICHUIO
3a[a4, IPeyCMOTPEHbI KOHCYJIbTAIHH.

CyIeCTBEHHBIM SBJISICTCS OpraHu3anus paboThl MO OOYYEHUWIO 3alOJIHCHUs OJIAHKOB
UTOTOBOW aTTecTaluu, 4To, 0e3yCIOBHO, OyJIeT CIOCOOCTBOBATH CHATHIO ICHUXOJIOIHMYECKOTO
HaIPSKEHUS YUaLUXCs Iepe/l MPOoIeAYPOil IK3aMeHa.

Mertonel u ¢opmbl 00yueHus ompenenstorcs TpedoBanusmu DPI'OC, ¢  yyeTom
WHJIUBUIYAIbHBIX M BO3PACTHBIX OCOOCHHOCTEW YYalluXCs, Pa3BUTHUS M CaMOPa3BUTHS
JUYHOCTH. B CBA3M ¢ 3THUM ONpENeNeHbl OCHOBHBIE NPUOPUTETHI METOJUKUA HU3YUEHUs
AJIEKTUBHOIO Kypca:

e oOydeHue uepe3 OMbIT U COTPYAHUYECTBO;

e  UHTEPAKTHBHOCTH (paboTa B MalbIX TPYIINaxX, POJEBbIC UTPHI, TPDEHUHTH, BHE 3aHATUU -
METO/I IPOEKTOB);

e  JIMYHOCTHO-JICATEIHHOCTHBIA U CYyOBEKT—CyOBEKTUBHBIN MOAX0/A (0ONbIIEe BHUMAHHUE K
JMYHOCTH YYalllerocs, a He LUeJsIM YUUTeNs, pPABHOIIPABHOE MX B3aUMOJICICTBHE).

DopMBI U METOJBI KOHTPOJIA: TECTUPOBAHUE, CAMOIIPOBEPKA, B3AUMOIIPOBEPKA yUalIUMUCS
IpyT Apyra, codeceroBaHue, MICHBMEHHBIN M YCTHBIN 3a4eT, POBEPOYHBIC MTUCHMEHHBIE PA0OTHI,
HaOmronenue. KonuuecTBo 3ajaHMii B TecTax HO KaXIOW TeMe€ HE OJIMHAKOBO, OHM HOCST
KOMIUIEKCHBIH XapakTep, U OOJbIIasi 4acTh MX MPH3BaHA BBIABUTH YPOBEHb 3HAHWW W YMEHHUH
TECTUPYEMOTO.

Opranuzanys ¥ IpOBEACHHUE aTTECTALNN YYaUTUXCS

IIpenycMOTpeHO IPOBENECHUE NTPOMEKYTOUHBIX 3a4ETOB 110 OKOHYAHUIO KAKJI0TO MOJYJI,
BBINOJIHEHNE TBOPUYECKUX 3a/laHUI ¥ UTOIOBOM 3a4eTHOM pabOTHI.

[Ipu npocnymmBaHuu OJOKOB JIEKLIMOHHOIO MaTepuajga M IPOBEIEHUS CEMHHapa,
3aKPEIUIAIOLIETO 3HAHUSA YYalluxXcs, IPEelyCMaTpUBACTCAd HWHAWBUAYAIBHOE WM TPYIIIOBOE
JIOMAIllHee 3aJlaHue, COJepKallee HIEMEHThl HCCIEAO0BAaTENbCKOM pPabOThl, 3akaduu i
CaMOCTOSITEJIBHOTO PEIICHUA. 3alllUTa PElIeHUH U Pe3yJbTaTOB MCCIENOBAaHUN NPOBOJUTCS Ha
BBIIEJICHHOM JUISl ATOTO 3aHSATHM M OLIEHMBAETCS IO NATHOAJUIBHOM CUCTEME WM CHUCTEME
«3a4eT-He3a4eT», B 3aBUCUMOCTU OT YPOBHS ITOATOTOBIEHHOCTH I'PYIIIIHL.

Mertoanyeckre peKOMEH/IAINH 110 peaTnu3alliy MPOrpaMMbl

OCHOBHBIM JTUJAKTUYECKUM CPEJICTBOM Ul IPEIaraeMoi IporpaMMBbl SIBJISIFOTCS TEKCTHI
paccMaTpUBaeMbIX TUIIOB 3a]1a4, KOTOPbIe MOTYT OBITh BEIOpPAaHbI U3 pa3HOOOpa3HbIX COOPHHUKOB,
pasznuuHbIX BapuaHToB [ MIA, oTkpbITOro 6anka 3aganuii OI'D uinm cocTaBieHbl yUUTEIEM.

s 6onee 3¢ ¢dexTuBHON pabOTHl ydalMxcs 1eJIecoo0pa3Ho B KaueCTBE JAUJAKTHUECKUX
CPEICTB HCIOJIb30BaTh MEAHAPECYPCHI, OPraHU30BBIBATE CAMOCTOATENbHYIO PA0OTy ydaluxcs ¢
UCIOJIb30BAaHUEM JTUCTAHLIMOHHBIX 00pa30BaTEeNbHBIX TEXHOJIOTUN, B TOM YHCIIE OCYLIECTBIAThH
KOHCYJIbTAI[MOHHBIE MPOLIEYpHl Yepe3 (popyM, 4at, 3IEKTPOHHYIO MOUTY.

BapuaHTbl KOHCTpYHpOBaHMs YUYE€OHOTO MJIaHa BHEYPOUHOH JIeATEIbHOCTH

[TporpamMma noctpoeHa o MoayJiIbHOMY NpuHIMIY. KonnyecTBo Motynel mpeacTaBieHo
Ype3BbIUAITHO MIMPOKUM CIEKTPOM (8 MoyJeil, kaxkaplil pa3padboTan Ha 11 yacoB u 16 yacoB) u
ABJIIETCS. M30BITOYHBIM 110 OTHOUIEHHIO K KOJIMYECTBY YAaCOB BHEYPOUHOH AesTenbHOCTH. Tak,
JUIs HallOJTHEHUsl Y4eOHOro TIaHa BHEYPOUHOH JesTeIbHOCTH Ha 34 yaca He0OX0IMMO BBIOpATh
mo0bie Tpyu MOAyJ s 1o 11 "yacoB mitoc uToroBoe 3aHsATHe | Yac uiau ABa Moayis mo 16 dacos
IUTIOC UTOTOBOE 3aHATHE 2 4Yaca; JJIS HaloJIHEHHUs y4eOHOro IlaHa BHEYPOUHOM JesITeIbHOCTH
Ha 68 4acoB HEOOXOAUMO BBIOpaTh JIFOOBIE IECTh MOIyJer mo 11 gacoB m 2 Waca UTOTOBOE
3aHITHE WU YEThIPE MOAYJISI IO 16 4acoB, B 3TOM Cily4yae Ha UTOIOBOE 3aHATHE OCTaeTcs 4 Jaca
WM JIIO00U JpyTroil KOMIUIEKT U3 MPEII0KEHHOTO MEePEeUHs MOTyJIEH.
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Takum 00pa3oM, YUYUTENIO MPENOCTABISIETCS BO3MOXKHOCTb OIPEIENATh COJEpKAHUE
BHEYPOYHOH JEATENbHOCTH COIJIACHO OOpa30BaTENbHBIM IMOTPEOHOCTSAM YYalllUXCs, YPOBHIO
OCBOCHHMS HIKOJIBHOTO Kypca MaTeMaTuku (06a30BbId, moBbIeHHbIH), YMK, 1o koTopoMy uaer
o0yueHre MaTeMaTHKe.



COJEPKAHUE

> Mopnyas «Yucaa. To:xkaecTBeHHbIe TPpeoOpa3oBaHUD

Koneunsle u OeckoHeuHble JecsTUuHble ApoOu IlpeacraBieHue panuoHAIBLHOIO 4yUCiIa
JNEeCATUYHOH IpoObi0. CpaBHEHNE UPPALMOHATIBHBIX YHCEIL.

3aKkoHbI apu(PMETHIECKUX ICUCTBUI.

PaznoxxeHne MHOTOYJIeHa Ha MHOXHUTEIH: TPYNIUPOBKA, TMPUMEHEHHE (HopMyT
COKpAILlEHHOI'0 yYMHOKeHHs. KBagpaTHBIN TpexuiieH, pa3iio’KeHHe KBaJpaTHOI'O TpexXwieHa Ha
MHOKUTEIH.

Anrebpanueckast JpoOb. JlomycTuMble 3HaYE€HUS IEPEMEHHBIX B APOOHO-PALMOHATBHBIX
BelpakeHUsX. Cokpaienue anreOpanyeckux npobeii. [IpuBenenue anrebpanmyeckux Ipoden K
o0meMy 3HameHaremto. JleWcTBus ¢ anreOpanyeckKUMM ApoOsSMHU: CIOXKEHHE, BBIYUTAHHE,
YMHOKEHUE, IEJIEHNE, BO3BECHHUE B CTEIICHb.

IIpeoOpa3oBaHue BBIpAXKECHUM, COAEPIKALINX 3HAK MOIYJISL.

[IpeoOpa3oBanue BhIpaXXEHUH, COAEPIKAIIMX KBAaApaTHbIE KOPHU: BHECEHHE MHOXKHUTEIS
O[] 3HaK KOPHSL.

> MoayJb «YpaBHEHUD

[IpenctaBieHne O pPaBHOCHIBHOCTH ypaBHEHMH U ypaBHEHHAX-cleACTBUsAX. OO6macTb
ompezeneHus ypaBHEHUS (00JIaCTh JOIMYCTHUMBIX 3HAYSHUN TIepeMEHHON).

Mertoapl perieHUs YpaBHEHHMH: METOIbl PABHOCHJIBHBIX MpPe0oOpa3oBaHMUN, METOX 3aMEHbI
nepeMeHHoM, rpaduieckuii Meto. Vicnonb3oBanue CBONCTB QYHKIWI NP PEUICHUH YpaBHEHUH.

JIunelitHoe ypaBHeHue ¢ napameTpoM. KonnuyecTBO KOpHEH JIHMHEHHOro ypaBHEHHUA. PenieHue
JIMHEHHBIX YPaBHEHUM C apaMeTPOM.

Teopema Buera. Teopema, oOpaTtHas Teopeme Buera. Pemnienne KBaapaTHBIX ypaBHEHHI:
rpaduueckuii METOA perIeH s, pa3IokKeHHe Ha MHOXKHUTEIH, I0A00p KOPHEH ¢ UCI0JIb30BaHIEM TEOPEMBI
Buera. KonmuecTBo KOpHEH KBagpaTHOTO YypaBHEHUS B 3aBUCHMOCTH OT €ro JUCKPUMHHAHTA.
buxBanpaTHble ypaBHeHHs. Y paBHEHUS, CBOAUMBIE K JIMHEHHBIM U KBagpaTHBIM. KBajpaTHble ypaBHEHUS
C IIapaMeTPOM.

Pemenue npoOHO-panioHAIBHBIX YPAaBHEHHH.

[Ipsamas xak rpaduveckas HHTEpHIpETanys JIMHEHHOTO YPaBHEHUS C IByMsI IEPEMEHHBIMU.

MeTobl pelieHus] CUCTEM JIMHEWHBIX YPaBHEHUH C JIByMsI IEPEMEHHBIMU: TpadUuecKuii METoI,
METO/ CIIOKEHHS.

CucTeMBbl TMHENHBIX YPAaBHEHUH C MTApaMETPOM.

> Monyas «HepaBeHncTBa»

[IpencraBieHre 0 paBHOCHIBHOCTH HepaBeHCTB. OO0yacTh ompeieneHus: HEpaBEHCTBA
(06s1acTh 1ONYyCTUMBIX 3HAYEHHM EPEMEHHON ).

KBagparHoe HepaBeHCTBO M ero peuieHusi. PelieHne KBaJpaTHBIX HEPABEHCTB:
WCIIOJIb30BAaHUE CBOWCTB M Tpaduka KBaJAPAaTUYHOW (YHKIHUHU, METOJ HHTEPBAJIOB. 3aIucCh
pelIeHus KBapaTHOIO HEPABEHCTBA.

Pemrenue nensix u ApoOHO-pAIMOHATBHBIX HEPABEHCTB METOJIOM MHTEPBAJIOB.

Pemenne cucreM HepaBeHCTB C OJHOW MEpPEMEHHOW: KBaJApPaTHBIX, APOOHO-
paurOHAIBHBIX.

HepaBenctBo ¢ nByms mnepemeHHbiMu. [IpencraBineHne o pEMIEHUHA JIMHEHHOIO
HEpaBEHCTBA C JBYMsI NEpEMEHHBIMHU. ['paduueckas WHTEpIpETaIusl HEPAaBEHCTBA C JABYMS
nepeMeHHbIMH. [ paduueckuii METO ] pelieHHs CUCTEM HEPABEHCTB C IBYMsl IEPEMEHHBIMH.



KAJIEHIAPHO-TEMATUYECKUM ILIAH
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Conepxkanue y4eOHOro MaTepHraia

[ara o
TJIaHy

[ara o
bakrty

MHOKECTBO IENCTBUTENBHBIX YUCEIT

MHO0XeCTBO A€HCTBUTEIbHEIX YHUCEIT

MHO0X€eCTBO A€HCTBUTEILHEIX YHUCEIT

MHOKECTBO IENCTBUTEINBHBIX YUCEIT

[Ipeobpa3oBanus LEAbIX U JPOOHO-PALIMOHAIBHBIX BBIPAXKEHHI

o gk lwin =

[Ipeobpa3oBanus LEbIX U JPOOHO-PALIMOHAIBHBIX BBIPAXKEHHIM

[Ipeobpa3oBanus LEAbIX U JPOOHO-PALIMOHAIBHBIX BBIPAXKEHHIM

[Ipeobpa3oBanus LEAbIX U JPOOHO-PALIMOHAIBHBIX BBIPAXKEHHIM

[IpeoOpa3oBanusi  BBIpRXKEHUH, COAEpXKAIIMX 3HAK  MOJIYJIS
KBaJIpaTHbIE KOPHU

201041

10.

[IpeoOpa3oBanusi  BBIpRXEHUH, COAEpXKAIIMX 3HAK  MOJIYJIS
KBaJIpaTHbIE KOPHU

201041

11.

[IpeoOpazoBaHus BEIpAKEHUH, COACPKAINUX 3HAK MOJTYJISI UITH
KBaJIpaTHbIC KOPHU

12.

JIuHeiiHOE ypaBHEHUE U €r0 KOPHHU

13.

JIuHeliHOE ypaBHEHUE U €r0 KOPHHU

14.

KBagpatHoe ypaBHEHUE U €r0 KOPHU

15.

KBaI[paTHOG YpaBHCHHEC U €TO KOPpHU

16.

KBaI[paTHOG YpaBHCHHEC U €TO KOPpHU

17.

JIpoOHO-palnoHalbHble ypaBHEHUS

18.

JIpoGHO-palmoHaNbHbIe YpaBHEHUS

19.

Cucremsl ypaBHEeHUI

20.

Cucremsbl ypaBHEHUI

21.

Cucremsl ypaBHEHUN

22.

KBa,[[paTHBIe HCPABCHCTBA U UX CUCTCMbI

23.

KBaI[paTHI)Ie HEPABCHCTBA U UX CUCTCMBbI

24.

KBa,[[paTHBIe HCEPABCHCTBA U UX CUCTCMbI

25.

HepaBeHCTBa C ABYM: NIEPEMEHHBIMU U UX CUCTCMbIL

26.

HepaBeHCTBa C ABYMs IIEPEMEHHBIMU U UX CUCTCMbI

217.

HepaBeHCTBa C ABYM: NIEPEMEHHBIMU U UX CUCTCMbIL

28.

Merton HHTCPBAJIOB

29.

Merto nHTEpBaAIOB

30.

Meton HHTCPBAJIOB

31.

Meton HHTCPBAJIOB

32.

Merton nHTEpBaAIOB

33.

Meton HHTCPBAJIOB

34.

Htoropoe 3aHsaTHE
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