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1. losicHUTEIBLHAS 3AIIHCKA

Pabouas mporpamma BHEYpOUHOIl nesiTenbHOCTH «MaremaTtuka: n30paHHbIE BOIPOCHD» JUIS 9
KJlacCca COCTaBJ€HAa B COOTBETCTBMM C MNpUKa3oM MuHucTepcTBa MpocBemenus Poccuiickoin
@eneparmn - ot 31.05.2021 Ne 287 «OO0 yTBepkaeHHHM (peepanbHOTO  TrOCyIapCTBEHHOTO
00pa3oBaTebHOTO CTaHAapTa OCHOBHOTO OOIIEro oO0pa3oBaHMsA»; MNPUKa3oM MHHHUCTEPCTBA
npocsernieHus: PO Ne 568 ot 18.07.2022 «O BHeceHHHM U3MEHEHHUH B (efepalibHbIN roCy1apCTBEHHBIN
o0Opa3oBaTeNbHBI CTaHJAPT OCHOBHOTO 0OmIero oOpa3oBaHMs»; SBISETCS 4YacTbl0 OCHOBHOMU
o0Opa3oBaresbHON TporpaMmMbl OCHOBHOTO obmero oopazoanus ['bOY COII Ne 46 ¢ yriay0iaeHHBIM
M3ydeHueM aHriuickoro s3bika [Ipumopckoro paiiona r. Cankr-IlerepOypra; yueOHnoro miana ['bOY
COII Ne46 na 2023-2024 y4ueOHBIN TO/I.

IIporpaMMa Kypca BHEYpOUHOM AESITEIBHOCTH COCTABIIEHA HA OCHOBE IporpaMmbl «MaremaThka
Ui Kakaoroy, paspaboranHoit JlykumueBoit E.FO. m momymeHHo# kadeapoid MaTeMaTH4ecKoro
obpazoBanus u uHpopmatuku Cankr-lIleTepOyprckoii akageMuu MOCTIUIUIOMHOTO TIeIaroruH4ecKoro
obpazosanms 2019.

[IpemiaraemMslii Kypc BHEYPOUHOM JCATEIBHOCTH ajJpecoBaH yuamumcs 9 kmacca (14 - 15 ner).
HanpaBnenue mnporpamMmsl —  OOHICMHTEIUICKTyaJbHOE, IpOrpaMma  CO3JAaeT  yCJIOBHSA ISt
oprann3aiyvi CUCTEMATUYCCKOIo U CUCTCMHOTI'O ITOBTOPCHUA, er'IyﬁHeHI/ISI " paClIMPCHUA IKOJIBbHOI'O
Kypca MaTeMaTHKH.

[IporpaMMa BHEYpOUHOH 1€ATEIBHOCTH OPUEHTHPOBAHA HA PACCMOTPEHUE OTJIEIbHBIX BOIIPOCOB
MaTeMaTUKHU, KOTOPBIE BXOJAT B COJAEPKAHUE TOCYAAPCTBEHHONW UTOrOBOM aTTECTALIMK IO MATEMATHKE
3a Kypc OCHOBHOHM Mikojbl. [IporpamMma AomoiHsSE€T M pa3BUBAET WIKOJbHBIA KypC MaTE€MaTUKH, a
TaKXKe SBISAETCS HMHPOPMAIMOHHON MOANEP>KKON NanbHeWero obpa3oBaHusl B CTapllei IIKoie U
OpUEHTHpPOBAaHA Ha  YIOBIETBOpeHHE OOpa3oBaTEeNbHBIX MMOTPEOHOCTEH  IIKOJBHUKOB, HX
AQHAIMTUYECKUX W CHUHTETUYECKUX crocoOHocTeld. OCHOBHasg wuaes NpOrpaMMbl BHEYPOUYHOU
JESTEeIbHOCTH 3aKJII0UYeHA B PACIIMPEHUU M YIITyOJICHWN 3HAHUHN YYalIMXCsl IO HEKOTOPBIM pasjesiamMm
MaTeMaTUK{, B OOECIIEUYEHUU IMPOYHOIO M CO3HATEIBHOI'O OBJIAJEHUS YYallUMUCA CUCTEMOM
MaTeMaTHUYeCKUX 3HAaHUN U YMEHUH, HEOOXOIUMBIX MPHU CAaye BBITYCKHOTO 3K3aMEHa.

AKTyanbHOCTB IporpaMMbl o6ocHoBaHa BBeZeHHeM OI'OC OO0, a MMEHHO OpUEHTHPOBaHA Ha
BBINIOJTHEHUE TpeOOBaHUI K CONEP)KAHHWIO BHEYPOUHOH [EATENbHOCTH UIIKOJBHUKOB, a TakKXe Ha
HHTCrpaliiio U AOIOJHCHHUE COACPIKAHUA NPCIMETHBIX IPOIpaMM. Peanmaum[ nporpamMmmal CO34acT
BO3MOXHOCTb PAa3HOCTOPOHHEIO PACKPBITUA WHAWBUAYAJIBHBIX CIIOCOOHOCTEN ydalnuxcs, pa3sBUTUSA
UHTEpECa K pa3jM4YHbIM BUJAM JCSITEIBHOCTH, JKEIaHWsS AKTUBHO y4acTBOBaTb B IPOAYKTHBHOU
JeSTeIbHOCTH, YMEHHS CAMOCTOATEIbHO OPraHU30BaTh CBOE CBOOOAHOE BpEMs.

B mpouecce ocBoeHusi coiepxkaHus NPOrpaMMbl YUYEHUKH OBJIAJI€BAOT HOBBIMH 3HAHUSIMH,
o0oramarT CBOW YXU3HEHHBIN OIBIT, MOJYYarOT BO3MOXKHOCTb NPAKTHUYECKOTO NMPUMEHEHUS CBOMX
MHTEJUIEKTyallbHBbIX, OPraHU3aTOPCKUX CHOCOOHOCTEH, pa3BUBAIOT CBOM KOMMYHMKATHUBHBIE
CIOCOOHOCTH, OBJAJEBAlOT OOIIeyuYeOHBIMU YMEHUsIMU. (OCBOEHHE NPEIMETHOTO COAEPIKaHUS
MPOTPaMMEBI U CaM TIPOIeCC U3YUYCHHUSI €T0 CTAHOBSTCS CPEIICTBAMH, KOTOPBIE 00ECIIEUNBAIOT MTEPEX0]]
0T 00y4eHHUs yJaluxcs K UX caMoo0pa30oBaHHUIo.

OcBocHue [MporpamMmsl MpeamnoJIaract obOecrnieucHNEe MOJIOKUTEILHOM MOTHUBAIIUN yYallIUXCA Ha
IMOBTOPCHUE paHECEC N3YUCHHOT'O MaT€purajia, BEIACICHUEC Y3JIOBBIX BOIIPOCOB KypcCa, IPCAHaA3HAUYCHHBIX
Al MOBTOPCHHUA, HMCIIOJIB30BAHHUE CXEM, MO)I@J'IC?I, OIIOPHBIX KOHCIICKTOB, CIPAaBOYHUKOB,



KOMITBIOTEPHBIX TECTOB (B TOM 4YHCJIC HMHTECPAKTUBHBIX), CaMOCTOSTCIBHOE COCTaBJICHHE
(MozleTMpOBaHKE) TECTOB, aHATOTHYHBIX 3aanusM OI'D.

MeTto1010ruuecKoil OCHOBOM MpeajiaraéMoi MporpaMMbl SIBISIETCS AEATEIbHOCTHBIN MOAXO K
oOydeHuto MaTeMaTHKe. J[aHHBIM MOAX0/A MpeanonaraeT 00y4eHre He TOJIbKO TOTOBBIM 3HAHUSM, HO U
JESITEIbHOCTH 10 MPUOOPETEHUIO ITHX 3HAHUH, CIIOCOOOB pacCyKICHMH, J0Ka3aTenbcTB. B cBs3u ¢
3TUM B TIpollecce M3YyUYEeHHMs] Kypca yyaluuMcs MpejaraloTcss 3aaHusi, CTUMYJIHUPYIOIINE
CaMOCTOSITEITLHOE OTKPBITUE UMHU MATEeMAaTUYECKUX (PAKTOB, HOBBIX, paHEE HEM3BECTHBIX, IPHEMOB U
CII0cO0O0B peleHus 3a1a4.

OCHOBHBIM ~TUIAKTUYECKUM CPEJICTBOM [UI TPEAJaraeMoro Kypca SBISIOTCS TEKCTHI
paccMaTpUBaEMbIX THUIIOB 3aJad, KOTOpPhIE MOTYT OBbITh BBIOpaHBI M3 Pa3HOOOPA3HBIX COOPHHKOB,
pa3nuuHbIX BapuanToB OI'D, oTkpeiToro 0anka 3ananuii OI'D, cocTaBIeHHBIE YUUTEIEM.

2. Illesu ¥ 321a4M POrpaMMbl Kypca BHEYPOUHOIi 1eATeIbHOCTH.

Llenp manHOTO Kypca: oOecreueHre WHAWBHIYyATLHOTO M CHCTEMAaTHYECKOTO COMPOBOXKIICHUS
ydammxcst 9 KIIacCOB MpPH TOATOTOBKE K TOCYNAapCTBEHHOMY O0O0s3aTEIbHOMY 93K3aMEHy II0
MaTeMaTHKe.

3agauu:
1. Pacmupenue u yriy6iieHue MKOJIbHOTO Kypca MaTeMaTHKU.
2. AxTyanu3anusi, CHCTeMaTH3alus 1 0000ICHUE 3HAHUN yJaIuXcs IO MaTeMaTHKeE.

3. CDOpMI/IpOBaHI/IC Y ydaluxcsda MOHUMaHUs POJIM MATEMATUYCCKUX 3HAaHUM Kak HHCTPYMCHTA,
IIO3BOJIAOIICTO BbI6paTb le‘IHII/Iﬁ BapuaHT JEUCTBUIN U3 MHOTUX BO3MOKHBIX.

4. PazBuTHe HHTEpEca yYaIIUXCsl K U3YYEHUIO MaTeMaTHKH.
5. Pacmmpenne Hay4HOro Kpyro3opa y4amuxcs.

6. OOyueHHe ydalIUXCs PEHICHUI0 YYEOHBIX W JKM3HEHHBIX MpoOJiieM, crocobaM aHaln3a
nH(pOpMalY, TOTy4yaeMol B pa3HbIX popMax.

7. @®opMHpOBaHHE TMOHATHUS O MaTeMaTUYECKMX METOJaX NPHU PELIEHUH  CIOXKHBIX
MaTeMaTHYeCKUX 3a/1a4.

8. O0yuenue 3anonHennto 6mankos OI'D.
9. Ilcuxomoruueckas nmoaroroska k OI'D.
3. MecTo Kypca B yueOHOM IJIaHe

Kypc uzyuenus nporpammsl paccuntad Ha 1 rox. CornacHo OOIT OOO I'BOY mikomnsr Ne 46 Ha
2023-2024 y4eOHBII TON HA W3yYEHHE Kypca BHEYPOUHOM NesATeNbHOCTH «MaTeMaThka: n30paHHbIe
BOMpoCk» B 9 Ki1acce oTBoauTCs 34 yaca B rofi, U3 pacueta 1 yac B Hezieo.

4. [InanupyemMble pe3yJibTaThl Kypca BHEYPOUHOIi 1esITeIbHOCTH

OcBoenne ydeOHOro mpeaMeTra «MaTeMaTHKa» JTOIDKHO oOecrieunBaTh JOCTHIKEHHE HAa YPOBHE
OCHOBHOTO 00I1ero 00pa30oBaHUs CJHEAYIOIUX JHUYHOCTHBIX, METAaNpeAMETHBIX M MPEIMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB:



JIMYHOCTHBIE PE3VYJIbTATHI
JInuHOCTHBIE pe3yJbTaThl OCBOEHHUS MporpaMMbl ydeOHOoro mpeamera «MaremaTuka»
XapaKTEePU3YIOTCS:

HanI/IOTI/I‘IeCKOG BOCIIUTAHHUC:

MPOSIBJICHUEM HMHTEPECA K MPOLUIOMY M HACTOSIIIEMY POCCUMCKON MAaTeMaTUKHU, LEHHOCTHBIM
OTHOLUEHUEM K JOCTHXKEHHSAM POCCHICKHX MATEMATUKOB U POCCUUCKONW MATEMAaTHYECKOM IIKOJIBI, K
HCIOJIb30BAHUIO ATUX JOCTHKCHHI B IPYTHX HayKax M MPUKIATHBIX cepax.

I'paxnaHckoe U TyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINIOJIHGHUIO OOSI3aHHOCTEH TpakJaHWHA ¥ pealu3alliil  ero Ipas,
MPEJCTaBICHUEM O MAaTeMaTHYECKUX OCHOBaX (PYHKIIMOHHPOBAHUS PA3IMUHBIX CTPYKTYp, SBICHHIA,
MpOLEAYp TPakIaHCKOro oOmecTBa (BBIOOPHI, OMPOCHI M Tp.); TOTOBHOCTBIO K OOCYXIECHUIO
ATHYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTHUYECKUM NPUMEHEHUEM JIOCTHIKCHUH HAayKH, OCO3HAHUEM
BAXKHOCTHU MOPAJIbHO-3THYCCKUX NPUHIOUIIOB B ACATCIBHOCTH y‘-IéHOFO.

TpynoBoe BocniuTanue:

YCTAaHOBKOW Ha AaKTUBHOE YYacTHME€ B PEIICHWM IPAKTHYECKUX 3aJad MAaTeMaTH4eCKOU
HaNpaBICHHOCTH, OCO3HAHMEM BAXXHOCTH MAaTEMAaTUYECKOro OOpa30BaHUS Ha MPOTSKEHUU BCel
KU3HM JUIS
yCIIEIIHOM Mpo(ecCHOHANBHOM NeATENIbHOCTH M Pa3BUTUEM HEOOXOJUMBIX YMEHUH; OCO3HAHHBIM
BBIOOPOM U TOCTPOCHUEM WHAMBHIYAJIbHON TPAaeKTOPUU OOpa30BaHMA W >KU3HEHHBIX IUIAHOB C
yU4€TOM JINYHBIX UHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEH.

OcCTeTUYECKOE BOCITUTAHHUE:

CIIOCOOHOCTBIO K O9MOOHUOHAIIBHOMY U 3CTCTUYCCKOMY BOCIIPUATHIO MAaTCMATUYCCKUX O6’beKTOB,
3aaa4, pemeHHﬁ, paCC}’)KIIeHI/If/'I; YMCHHUIO BUACTh MATEMATUYCCKHUEC 3aKOHOMCPHOCTH B UCKYCCTBC.

HCHHOCTI/I HAaY4YHOT'O IMO3HAHHA:

OpUEHTAIlMe B JEATETLHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS 4YeNOBEKa, NPUPOJIbI U  OOIIEeCTBA, TMOHHMaHUEM
MaTeMaTUYeCKOW HAayKH Kak c(hepbl 4eIoBeUeCKON NesATEeIbHOCTH, STAMOB €€ Pa3BUTHS U 3HAYMMOCTHU
JUIS Pa3BUTHs LIMBUJIM3ALMU; OBJIAJICHUEM SI3BIKOM MAaTEMaTUKUM M MAaTeMaTUYECKOW KyJIbTYpOW Kak
CPEACTBOM TMO3HAHUS MHUpPA; OBJIAJICHUEM MPOCTEUIIMMU  HAaBBIKAMU  HCCIIEIOBATEIbCKOMN
NEATEIIbHOCTH.

duznyeckoe BOCIIMTAHUC, (1)OpMI/IpOBaHI/Ie KYJBbTYPbI 310POBbS U SMOIIMOHAJIBHOT'O 6narononyq1/m:

TOTOBHOCTBIO NPUMEHATh MAaTEMAaTUYECKHE 3HAHUS B MHTEPECAX CBOErO 3/10pPOBbs, BEACHUS
310pOBOr0 oOpa3a >KM3HH (370pOBOE€ NHTAaHHWE, COANAHCUPOBAHHBIM pEXHUM 3aHATHH M OTAbIXa,
peryisipHas

¢bu3nueckas aKTUBHOCTb); CPOPMUPOBAHHOCTHIO HaBbIKa pe(JIeKCUu, MPU3HAHHUEM CBOEro IpaBa Ha
OLIMOKY M TAaKOTO e MpaBa JPyroro 4eaoBeKa.

DKOJIOrMYECKOE BOCIIUTAHHE:

OpI/IeHTaL[I/Ieﬁ Ha TPUMCHCHHUEC MATCMAaTUUYCCKHX 3HAHUI IJid pCHICHUA 3ada4 B obiactu
COXPaHHOCTH 01<py>1<a}0111e171 CpE€abl, INIAaHUPOBAHUS IMOCTYIIKOB U OLICHKHW UX BO3MOXXHBIX HOCJ'IG)ICTBI/II\/’I
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IUIS OKpY’Karolllel cpefibl; OCO3HAHUEM II00ATbHOTO XapaKTepa SKOJIOTMYECKUX MpoOsieM U MyTel ux
pelLIeHus.

JIudHOCTHBIE pe3yJibTaThl, OOECIEUYNBAIONINE aJaNTalUI0 OO0YyJaromerocs K HW3MEHSIOIUMCS
YCIIOBUSIM COLIMATILHOM U PUPOTHOM CpeIbl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBHAX HEOIPEAEIEHHOCTH, IIOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTHU 4Y€PE3 MIPAKTUYECKYIO IE€ATEIBHOCTD, B TOM YKCJIE YMEHUE YUUTBCS y IPYTUX JIOJEH,
IpUOOpeTaTh B COBMECTHOM JI€SITEIbHOCTH HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIMH U3 OIbITA APYTHX;

HEOOXOAUMOCTHIO B ()OPMHUPOBAHMM HOBBIX 3HAHHWM, B TOM 4Hcie (HOpPMyITUpOBaATh HICH,
IOHATHUS, TUIOTE3bl 00 OOBEKTaX M SBICHUAX, B TOM YUCJIE paHEe HE H3BECTHBIX, OCO3HABATh
neguIUTH COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH, TUIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCIPUHUMATh CTPECCOBYIO CUTYALMIO KaK
BBI30B, TpEOYIONMII KOHTPMEp, KOPPEKTUPOBaTh MPUHMMAaeMble pEUIeHHs U  JeHCTBUA,
(bopMyIMpOBaTh U OLIEHUBATH PUCKHU U MTOCIEACTBUS, (OPMUPOBATH OIBIT.

METAIIPEJMETHBIE PE3YJIbTATDI

MertamnpeaMeTHbIe pe3yJibTaThl OCBOCHUS IMPOrpaMMbl ydeOHOro mnpenmera «MarteMaThkay
XapaKTePU3YIOTCS OBIAZCHUEM VHUBEPCATIbHLIMU HO3ZHABAMENbHBIMU OClCEUAMU, YHUBEPCATbHBIMU
KOMMYHUKAMUBHBIMU OCUCMBUAMU U YHUBEPCATbHLIMU PeZYIAMUSHBIMU OCUCMEUSMU.

1) VYnusepcanvnvle noznasamenvuvle Oeticmeusi obecneuusaiom — @Gopmuposarue  OA308blx
KOCHUMUBHBIX NPOYECcco8 00yuarwmuxcs (0c8oeHue Memoo08 NO3HAHUSL OKPYICAIOWEe20 MUpd;
npuMeHenue 102UYeCKUX, UCCIe008amenbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

bazoBrie moruueckue IIGﬁCTBPISI:

® BBUBJIITH U XapaKTEePU30BaTh CYIIECTBEHHbIC IIPU3HAKA MAaTEMAaTHYECKUX O0BEKTOB, IOHATHH,
OTHOWICHUHA MEXKIy TMOHATHAMHU; (HOPMYyITUPOBATH ONpEICNCHHs TOHSITHN; YCTaHABIMBATH
CYLIECTBEHHBIN NPU3HAK KIacCU(UKALIMHI, OCHOBaHHUS 1JIs1 000OIIEHUS U CPABHEHUS, KPUTEPUU
IIPOBOJIMMOI0 aHAJIN3a;

® BOCHpUHUMATH, (QOPMYJIHMPOBAaTH M NPeoOPa3OBBIBATH CYXKACHUS: YTBEPIAUTEIbHBIE U
OTpHILIATENIbHBIE, €TUHUYHBIE, YACTHBIE U O0IKE; YCIOBHBIE;

® BBIBIATH MaTeMaTHYEeCKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3M W NPOTHBOpeuMs B (akrax,
JaHHBIX, HAOMIOACHMSIX W  YTBEPXKICHUSX; TMpeasararb KpPUTEPUH JJIs  BbISBICHUS
3aKOHOMEPHOCTEHN U TPOTUBOPEUNH;

e JenaThb BBIBOJBI C MHCIIOJNB30BAHHUEM 3aKOHOB JIOTMKH, JEOYKTHBHBIX M HWHAYKTHUBHBIX
YMO3aKJIFOYEeHNH, YMO3aKIIIOUEHHUH 110 aHAJIOTUN;

e pa3dupaTh J0KA3aTeNIbCTBA MAaTEMaTHUECKUX YTBEpXKAECHUH (MpsMble U OT HPOTHBHOIO),
MIPOBOAUTH  CAMOCTOSITEIBHO  HECJIOXHBIE JOKa3aTelbCTBA MaTeMaTHUeCKHX  (DaKToB,
BBICTPaMBaTh ApPryMEHTAMI0, MPHUBOAMTH TNPUMEPHl M KOHTPIPUMEpPHI; OOOCHOBBHIBATH
COOCTBEHHBIE PACCYXKIECHNUS;

e BBIOMpaTh crnoco0 pemieHus y4eOHOM 3adauu (CpaBHMBAaTh HECKOJBKO BapHAHTOB PEIIEHUS,
BbIOMpPATh HanboJIee MOIXOAALINMI ¢ YYETOM CaMOCTOATENBHO BBIAECICHHBIX KPUTEPHEB).

bazoBrie HccaenoBaTeabCKue ACHCTBUS:

® JCMOJb30BaTh BOIMPOCHI KaK MCCIENOBATEIbCKUII MHCTPYMEHT MO3HaHUS; (OpMYJIHUPOBATH
BONPOCHI, (DUKCHPYIOIIME TMPOTUBOpPEUHE, TMPOOIEMY, CaMOCTOSTENIBHO YyCTaHABIMBATh
HCKOMOC€ U JaHHOC, (bOpMI/IpOBaTB THUIIOTE3Y, apryMEHTUPOBATH CBOIO IMO3UIIUIO, MHCHUC,

® TIPOBOJIUTH IO CAMOCTOSTEIIFHO COCTABICHHOMY TUIaHY HECJIOKHBIH SKCIIEPUMEHT, HEOOJIbIIOe
HCCIIEIOBaHNE TI0 YCTAHOBIIEHHWIO OCOOCHHOCTEM MaTeMaTH4ecKOoro OoOBEKTa, 3aBHUCHMOCTEH
00BEKTOB MEXTy COOOii;



® CcaMOCTOATENsHO (GOpMYyTUpPOBaTH OOOOIIECHUS W BBIBOABI IO peE3yibTaTaM MPOBEAEHHOTO
HaAOJIIOICHHUs, UCCIIEIOBAHNUS, OICHUBATh JOCTOBEPHOCTD IMOJYUYCHHBIX PE3YJIbTATOB, BHIBOJIOB
# 0000IIEHNI;

® [POrHO3UPOBATH BO3MOXKHOE PA3BUTHUE MPOIIECCA, & TAKXKE BBIIBUTATH MPEINOI0KECHUS O €ro
pa3BI/ITI/II/I B HOBBIX yCHOBHHX.

Pabora c nadopmarmeii:
® BbBIABIATH HEAOCTATOYHOCTH U N30BITOYHOCTD I/IHCI)OpMaI_II/II/I, JaHHBbIX, HCOGXOI[I/IMBIX JJIA
peIICHNUS 3a/1a4H;
e BpIOMpaTh, aHATM3UPOBATh, CHUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH  HHPOPMAIIHIO
Pa3NUYHBIX BUAOB U (OPM NPEIACTABICHUS;
e BbOMpaTh (QOopMy NpeAcCTaBiICHUs HHGPOPMAIMKM U WUIIOCTPUPOBATH pEIIAEMbIe 3aauu
CXeMaMH, JrarpaMMaMu, HHOM rpaduKoil U UX KOMOHMHAIUSIMU;
e OIICHMBATh HAASKHOCTh HHPOPMAIMU IO KPUTEPHSIM, MPEIIOKECHHBIM YUYUTEIEM HJIH
chOpMyITHPOBAHHBIM CAMOCTOSTEILHO.
2) VHuueepcanvhvle KOMMYHUKamugHble Oeticmsus 06ecnedusaiom cQHopMupo8aHHOCmb COYUANbHBIX
HABLIKOB 00YUAIOUUXCSL.

OO1eHue:

® BOCIPHHUMATh M (OPMYJIUPOBATH CYKACHHS B COOTBETCTBHHM C YCIOBHSMH U LEISIMU
O6III€HI/I$I; ACHO, TOYHO, I'PaMOTHO BBLIPAXKAaTb CBOIO TOYKY 3PCHHA B YCTHBIX W IHMCBbMCHHBIX
TEKCTaX, JaBaTh IMOSCHEHHS [0 XOAy pCUICHHs 3a1a4yd, KOMMEHTHPOBATh IOJYy4CHHBIN
pe3yibTarT;

e B X0Je OOCYXAEHHs 33/1aBaTh BOIPOCH II0 CYHIECTBY OOCYXIaeMOH TEeMbI, IPOOIEMBI,
pelaeMoii 3a/1auu, BBICKA3bIBATh HJICH, HAIICIICHHBIC HA IOMCK PEIICHUS; CONMOCTABISATh CBOU
CYKACHUA C CYXKIACHUAMU APYIUX YHYaCTHUKOB AHAJIOTa, O6Hapy7KI/IBaTI> pas3indue u CXoACTBO
HO3UIIKI; B KOPPEKTHOI (hopme GopMyTHpOBATh Pa3HOIIIACHS, CBOU BO3PAKCHHS;

® IIPEICTABISITH PE3YJIbTaThl PELICHHS 3aJaud, OSKCICPUMEHTA, WCCICIOBAHUS, IPOCKTA;
CaMOCTOSITENIbHO BBIOMPaTh (OpMAT BBICTYIUICHHS C Y4Y6TOM 3a7ad MOpPE3CHTALUH |
0CcOOEHHOCTEH ayTUTOPHH.

CoTpyTHUYECTBO:

® [IOHMMAaTh M MHCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M WMHIMBHUIyaJbHONH pabOThl Hpu
pelieHnr y4eOHbIX MaTeMaTHYeCKHX 3a/Jay; NMPUHUMATh LEeNb COBMECTHOM JEsTeNbHOCTH,
IUTAHUPOBATh OPraHU3alMI0 COBMECTHOM pabOThl, pacIpeensTh BUIbl padoT, JOroBapuBaThCs,
00CyX1aTh MPOIECC U Pe3yJIbTaT paboThl; 000011aTh MHEHHS HECKOJIBKUX JIFO/ICH;

® y4yacTBOBaTh B TpPYIIOBBIX (opMax paboTel (00CykJeHus, OOMEH MHEHHUSIMH, MO3TOBBIE
LITYPMBI U JIp.); BBIIIOJHATH CBOIO YaCTh pabOTHI M KOOPAMHUPOBATH CBOU JIEHCTBUS C APYTUMHU
YJIeHaMU KOMaHJbl; OLIEHWBAaTh KAayeCTBO CBOETO BKJAaJa B OOIIMH MPOAYKT MO KPUTEPUSM,
c(OpMyITMPOBAHHBIM YYaCTHUKAMHU B3aUMOCHCTBUS.

3) Yuueepcanvuvie pecynamugnsle oeticmeusi obecneuugarom Gopmupo8aHue cmvlCilo8blx YCMaHo80K
U HCUSHEHHBIX HABLIKOE IUYHOCTU.

Camoopranu3anusi:

® CaMOCTOSITEIbHO COCTAaBJIATH IUIaH, aIrOPUTM pEIIeHUs 3aJayd (WU €ro 4acTh), BHIOMpATh
CIOCO0 peleHHs ¢ yYETOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
Y KOPPEKTUPOBATh BapHAHTHI PELICHHUH ¢ yU€TOM HOBOM MH(OpMALINU.

CaMOKOHTpOJIb:



® BIAJETh CHOCOOAMH CaMOINPOBEPKH, CAMOKOHTPOJSI TMpolecca M pe3yibTara pelIeHUs
MaTeMaTHIEeCKOM 3a1auHu;

® T[pEABHIACTH TPYAHOCTH, KOTOpBIE MOTYT BO3HHUKHYTh IPU pPELICHWH 337a4Hd, BHOCHUTDH
KOPPEKTUBBl B JESTENBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, HAWJEHHBIX OIINOOK,
BBISIBIICHHBIX TPYAHOCTEH;

® OICHMBATh COOTBETCTBHE pE3yJbTaTa MACATEIbHOCTH IIOCTaBICHHOW LIEIH U  YCIIOBHSIM,
OOBSCHATH TPUYUHBI JOCTHIKCHUS WM HEJOCTHIKCHUS IIEIH, HAaXOIUTh OLIMOKY, /JaBaTh
OLIEHKY NMPHOOPETEHHOMY OIIBITY.

[NPEAMETHBIE PE3VIJIBTATHI

PazButne normueckux HpGI[CTaBJIeHI/Iﬁ M HABBIKOB JIOTHUYCCKOI'0 MBINIJICHUSA OCYHICCTBIIACTCA HA
IMPOTSXKECHUM BCEX JICT O6y‘IeHI/I$I B OCHOBHOM IIIKOJIE B paMKax BCE€X Ha3BaHHBIX KYpPCOB.
HpennonaraeTc;I, 4YTO BBITYCKHHK OCHOBHOH IIIKOJIEI CMOXKET CTPOUTL BBICKA3bIBAHWA W OTpULIAHUA
BBICKaSBIBaHHﬁ, paciio3HaBaTb HWCTHHHBIC MW JIOXKHBIC BbICKA3bIBaHUA, IIPUBOAWUTH IIPUMEPBI U
KOHTPHOPHUMCEPBI, OBJIAACCT MOHATUAMU: ONPCACICHUC, aAKCHUOMA, TCOpEMa, A0KaA3aTCJIbCTBO — U
HAYUYHUTCA HUCIIOJIB30BATh WX IIPU BBIITIOJIHCHUHN y‘le6HI)IX u BHCy‘IC6HBIX 3aJa4.

[IJTAHUPYEMBIE ITPEJMETHBIE PE3YJIbTATHI OCBOEHUS PABOYEN I[TPOI' PAMMEBI
KYPCA

OcBocHHe yaeOHOTO Kypcea «AJiredpa» Ha ypOBHE OCHOBHOT'O 00IIETO 00pa30BaHUS TOJIKHO
o0ecreunBaTh JOCTHKEHHE CIICAYIOUINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB:

Yucna u evluucnenus

e licnonp30BaTh HaYalbHbIC MPEACTABICHUS O MHOXKECTBE JCHCTBUTCIBHBIX YHCET IS
CpaBHeHI/ISI, OprrJICHI/Iﬂ nu BI)I‘H/ICJIGHI/IﬁQ I/I306pa)KaTI) ﬂeﬁCTBHTGHLHBIC yucjia TOYKaMM Ha
KOOPIMHATHOM MPSMOH.

e [lpuMeHATH MOHATHE apU(PMETHUYESCKOIO KBAJPATHOIO KOPHS; HAXOJWTh KBaJpaTHBIC KOPHH,
UCTONB3YsS TMPH HEOOXOAMMOCTH KaJbKYJISATOP; BBIMOJHATH MPeoOpa3oBaHUsS BBIPAKEHHIA,
COJICpIKAIIMX KBaJpaTHbIC KOPHH, UCIIOJIb3Ys CBOMCTBA KOPHEH.

e licnonp3oBaTh 3amucu OONBIINX M MAIIBIX YUCEIN C TIOMOIIBIO AECATUYHBIX ApoOel u creneHei
yucaa 10.

Anzebpauueckue sviparxcenus

e [lpuMeHATP TOHATHE CTCICHH C IEJIBIM II0Ka3aTelieM, BBIMOIHATE TPeoOpa3oBaHUs
BBIPXXEHUH, COIEPIKAIINX CTETIEHH C IIETBIM MTOKa3aTeseM.

e BHINOTHATH TOXKAECTBEHHBIE MPEOOPA30BAHUS PAIIMOHATHLHBIX BBIPAKEHUNH HA OCHOBE MPaBUI
JCHCTBUI HAJl MHOTOWICHAMH U aJITeOpandecKUMH TPOOSMHU.

e PackiaapIBaTh KBaJPATHBIN TPEXWICH HA MHOKHUTEITH.

e [lpumeHsaATh mpeoOpa3oBaHUS BBIPAKCHUH IS PEHICHHS PA3IMYHBIX 33J1ad U3 MATeMAaTHKH,
CMEKHBIX TTPEIMETOB, U3 PEATbHON TTPAKTHKH.

Ypasnuenus u nepasencmea

e Pemare JMHENHbIE, KBaJApaTHbIE YPAaBHEHMS U pallOHAIbHbIE YPABHEHHUSI, CBOJSIINECS K HUM,
CHCTEMBI JIByX YPAaBHEHHH C ABYMsI IEPEMEHHBIMU.

e [lpoBoauTe mpocTeiline HCCIENOBAaHMS YPAaBHEHMM M CHCTEM YpaBHEHHUH, B TOM YHCIE C
MpUMEHEHUEM Tpa@HUyuecKux IMpeacTaBiIeHU (ycTaHaBIMBaTh, MUMEET JM ypaBHEHUE WIIU
CUCTEMA YPaBHEHUH PELIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIp.).

e [lepexoauTh OT CIOBECHOW (OPMYIMPOBKH 3a7audl K e€ anreOpandeckoi MOJIeIH ¢ MOMOILBIO
COCTaBJICHUS] ypaBHEHUS WU CUCTEMbl YPAaBHEHMH, MHTEPIPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 3a/1a4yl MOJTY4YEHHBIN pe3yibTar.



e [lpuMeHATH CBOMCTBAa YMCIIOBBIX HEPABEHCTB ISl CPABHEHMSI, OLIEHKH; pEIIATh JIMHEHHBIE
HEpaBEHCTBA C OJHOW IMEPEeMEHHOW M MX CHUCTEMBI; IaBaTh IpaUUECcKyl0 HILUIIOCTPALUIO
MHO’KECTBa PELLIEHUI HEPABEHCTBA, CHCTEMbI HEPABEHCTB.

Dyukyuu

e [loHnMaTh W UCHOJB30BaTh (YHKIMOHATLHBIC MOHSITHS M S3BIK (TEPMHHBI, CHMBOJIHUYCCKHE
0003HAYCHHS); OINpPEACTATh 3HAueHUE (PYHKIMM MO 3HAYCHUIO ApTyMEHTa; OIMPEACIsTh CBOWCTBA
¢dbyukuum o e€ rpaduxy.

. k —
e CTpouTh TpaduKH dIEeMEHTAPHBIX (GyHKIMI Buga Y =-, Y = X2, Yy =X,y = x, ¥y = |x| ;
£

OIHCHIBAThH CBOWMCTBA YHCIIOBOU (DyHKIIUHU IO € TpaduKy.

[Tporpamma obecrieunBaeT AOCTHKEHHE CICAYIOIINX PE3yJIbTaTOB OCBOCHUS 00pa30BaTENIbHOM
MIPOrpaMMbI OCHOBHOT'O 00IIIET0 00pa30BaHMS:

5. ConeprkaHne Kypca BHEYPOUHOii 1eATeIbHOCTH

YyeoHo-TeMaTH4YeCKHuil IJIan

Ne i\ Ha3Banue MmoayJis KoanuecTrBo
4acoB
1 Mopynbe «YpaBHEHUD» 11
2 Monynb «TekcToBble 3a1aumy 11
3 Monynb «Ilnanumerpus. OKpyKHOCTH» 11
4 Htorosoe 3aHsaTHE 1
Hroro 34
COAEPKAHUE KYPCA
> Moayab «YpaBHeHUD»

IIpencraBineHre 0 paBHOCWIBHOCTH ypaBHEHHMH M ypaBHEHUsX-cieAcTBUAX. OOnacTe omnpeaeneHus
ypaBHEHHUs (007aCTh JOMYCTUMBIX 3HAUEHUN IEPEMEHHOM).

Mertopb! perieHus ypaBHEHUI: METO/Ibl PaBHOCHIIBHBIX NTPE0Opa30BaHU, METO]T 3aMEHbI IEPEMEHHOM,
rpaduueckuit meto. Mcnonb3oBaHue CBOMCTB PYHKIMM MTPH pEIIEHUN ypaBHEHUM.

JIuneitHoe ypaBHeHHMe c mnapamerpoM. KoinmdecTBo KopHEH JMHEMHOro ypaBHEHHs. Pemnienue
JIMHEWHBIX YPaBHEHUH C TapaMETPOM.

Teopema Buera. Teopema, oOpatHas Teopeme Buera. PemeHue KBajpaTHBIX YpaBHEHUIl:
rpaduyecKuil METOJl pEIIEeHHUs, pa3jokKEeHHEe Ha MHOXKHUTENIH, MOJ00p KOpHEW € HCIOJIb30BAHHEM
TeopeMbl Bumera. KomuuecTBO KOpHEH KBaJApaTHOIO YpaBHEHUS B 3aBUCUMOCTH OT €ro
TUCKpPUMMHAHTA. DHKBagpaTHble ypaBHEHMS. YpPAaBHEHMs, CBOJUMBIE K JIMHEWHBIM M KBaJPATHBIM.
KBanpaTHble ypaBHEHHS C TapaMETPOM.

Pemenue npoOHO-pallMOHAIbHBIX YPaBHEHUH.

[Tpsimast kak rpaduueckas HHTEpIpETaLus JIMHEHHOTO YpaBHEHUS C ABYMs IIEpEMEHHBIMU.

MeTo/bl pelieHus: CUCTEM JIMHEHHBIX YpaBHEHUH ¢ ABYMsI IEpEMEHHBIMU: IpadUUECKUl METOJ], METOJ
CJIOXKEHUS.

CucteMbl TMHENHBIX YPABHEHUH C TAPAMETPOM.

> Moayasb «TekcToBbIe 3a1aun»

Tunet 3a1a4. MeToael U criocoObl perneHus 3agad. OCHOBHBIE CIIOCOOBI MOJICTHPOBAHUS 3a/1a4.
CocraBneHus 1jaHa peuieHus 3aaad. PaBHoMepHoe NBUKEHUE. 3a/1aud Ha JABUKEHUE MO PeKe, CyIe,
BO3/yXY. 3a/1aud Ha OMpe/eNIeHne CpeaHel CKOPOCTH JIBIKCHHS. 3a/laud «Ha COBMECTHYIO paboOTy».
[IpouieHTHBIE BBIYUCIEHUS B JKU3HEHHBIX cuTyauusx. Konuentpauus BemectBa. I[IponeHTHOE
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cojepkaHue BemiecTBa. KosmdecTBo BemiecTBa. Pa3HOypoBHEBBIE 3aJaud Ha CMECH, CIUIABBI,
pactBopbl. IIpakTHKO-OpUEHTHPOBAHHBIE 3a/1a4H.

>

Monayab «Ilnanumerpusi. OKpPyKHOCTH»
OKpyXHOCTb. YTJBI B OKPYKHOCTH. Teopema 00 oTpeskax nepecekaromuxcs xopa. Kacarenpnas
U CeKyllas K OKPYXHOCTH, UX cBoiicTBa. JlnmuHa okpykHocTH M nyru. [lnomans kpyra, cerMeHTa u
cekTopa. B3anMHoe pacnosiokeHue 1ByX OKpYKHOCTEH.
BrincanHas 1 onucaHHas OKpY>KHOCTHU. 3aMedaTeslbHble TOUKH B TPEyrojbHUKe. BHeBNMCaHHBIE
OKPY’KHOCTH.
Hrorosoe 3ansitue (1 uac)

6. [loypoyHO-TeMaTH4YeCKOe MJIAHUPOBAHNE

IHoypouHo-TeMaTHYeCKHUIl JIaAH

Ne Ne Tema ypoka Tun / Jlara
YPOKa | ypoOKa dopma
B no ypoka
roay | pasaeiy
Mopnyab «YpaBHenus» (11 yacoB)
1 1 JluneitHOE ypaBHEHUE U €r0 KOPHH Jlexkuus 1 men.
2 2 JluneitHOe ypaBHEHUE U €r0 KOPHU Jlexuus 2 Hen.
3 3 Pemenne ypaBHeHM, CBOASILINXCS K JINHEHHBIM [IpakTukym 3 Hen.
4 4 KBanpatHoe ypaBHEHHE U €r0 KOPHU Jlexuus 4 gen,.
5 5 KBanpaTtHoe ypaBHEHHE U €r0 KOPHU [IpakTukym 5 Hen.
6 6 Pemennie ypaBHeHU, CBOIALINXCSA K KBAAPATHBIM Jlexuus 6 uen.
7 7 Pemenne ypaBHeHui, cBogsaMXcs K KBaapaTHbiM | IIpakTukym 7 Hen.
8 8 JpoOHO-panroHaIEHEIC YPABHCHHUS Jlexnust 8 Hen.
9 9 Jpo6HOo-paliioHallbHbIE YPAaBHEHUS [IpakTukym 9 Hen.
10 10 Cucrembl ypaBHEHUI Jlexmus 10 men.
11 11 CucreMsl ypaBHEeHUH IIpaktukym | 11 Hen.
Monayanb «TexcroBbie 3axaun» (11 yacos)
12 1 3amaun «Ha JBUIKEHUEY Jlexnus 12 uen.
13 2 3agaun «Ha IBUKEHHUE) [IpakTrkym 13 nen.
14 3 3agaun «Ha IBUKEHHUE) [IpakTrkym 14 nen.
15 4 3ajaun «Ha COBMECTHYIO paboTy» Jlexuust 15 nen.
16 5 3aauu «Ha COBMECTHYIO paboTy» [Ipaktukym | 16 Hen.
17 6 [IpoueHTHBIE BHIYMCICHUS B ) KU3HEHHBIX Jlexknusa 17 uen.
CUTYAIHSIX
18 7 [TpoLieHTHBIE BBIUNCIIEHHS B dKU3HEHHBIX IIpaktukym | 18 Hen.
CUTYyaIHsIX
19 8 3aauM Ha CMECH, CILIaBbl, PACTBOPHI Jlexuus 19 nen.
20 9 3aaun Ha CMECH, CILIaBbI, PACTBOPHI [Mpaktuxkym | 20 Hen.
21 10 [TpakTHKO-OpHEHTHPOBAHHBIE 33141 Jlexuus 21 uen,.
22 11 [TpakTHKO-OpHEHTHPOBAHHBIE 33/1a4U [Mpaktukym | 22 Hen.
Monyab «Ilananumerpusi. Oxpy:knoctn» (11 yacos)
23 1 OKpy>KHOCTb Jlexuus 23 Hen.
24 2 OKpy’KHOCTb [IpakTukym | 24 Hen.
25 3 OKpY>KHOCTb [Ipaktukym | 25 Hen.
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26 4 BnrcanHbie 1 onucaHHbIE OKPYKHOCTH Jlexuusa 26 Hen.
27 5 BnrcanHbie 1 onucaHHbIE OKPYKHOCTH [Ipaktukym | 27 Hen.
28 6 BrnucaHHbIE M ONMCaHHBIE OKPY>KHOCTH [IpakTukym | 28 Hen.
29 7 BnmcanHbie 1 onucaHHbBIE OKPYKHOCTH [Tpaktukym | 29 Hen.
30 8 3a1a4yn MOBBIIEHHOM CJI0KHOCTH Jlexrust 30 Hen.
31 9 3ajaud MOBBINIEHHOM CIIOKHOCTHA [TpakTrKym 31 men.
32 10 3a/1auu MOBBIIICHHON CJI0KHOCTHU [Ipaktukym | 32 Hen.
33 11 3a/1auu MOBBIIICHHON CI0KHOCTHU [Ipaktukym | 33 Hen.
34 1 HroroBoe 3ansTHE. [Ipaktukym | 34 Hen.

7. OneHKa IVIaHNPYeMbIX pe3yJIbTaTOB

OrleHHBaHUE OCTHIKEHHH Ha 3aHATHSAX BHEYPOUYHOH JIEATCIBHOCTH JOJDKHO OTIMYAThCS OT
[IPHUBBIYHOM CHCTEMBI OLICHHMBaHHMS Ha ypokax. OlleHKa 3HAHWN, YMEHHH M HABBIKOB OOYYarOLIMXCS
SIBIISICTCS KAUECTBEHHOM (MOKET OBITh PEHTHHIOBOM, MHOrOOAIIBHON) M MPOBOAUTCS B IPOIECCE:
TECTHPOBAaHHE, CaMOIPOBEPKa, B3aMMOIPOBEPKA YyYalIUMHCS Jpyr Jpyra, cobOeceloBaHue,
HaOJII0IeHUE.

8. Ucnonb3yemblii y4eOHO-MeTOAMYECKUIT KOMILIEKT

Jluteparypa nJis1 yunress

1. banasu O.H. ['eomerpus: 3anaun Ha roToBbIX yeprexax st noarorosku k 'MA u EI'D: 7 -
9 knaccel. U3n. 5-e, ucnpasin. u gonois. - Poctos u//l: ®enukc, 2013. (O0P)

2. T'mazkoB 10.A., Bapmasckuit N.K., Nanamumm M.S. OI'D 2020. Marematuka. OCHOBHOM
rocy/IapCTBeHHBIN 3K3aMeH. TemaTtnueckue sK3aMeHalmoHHbIe 3aaanus. — M.: Dx3ameH, 2020.(30P)

3. Jpémos B. A., JIpémoB A.II. I'eomerpus. 3agaun OI'D ¢ pa3BepHYTHIM OTBETOM. 9-ii Kitacc.
- Pocros u//1: Jlernon, 2018. (30OP)

4. Jleicenxko @.d., UBanos C.O. Marematuka. 9-ii kimacc. IlogroroBka k OI'D-2022. 40
TPEHUPOBOUHBIX BapHaHTOB M0 jaeMoBepcun 2022 rona: yueGHO-MeTonuyeckoe mnocodue. - Pocros
H/J1: Jleruown, 2021. (O0OP)

5. Jlsicenko @.®., Kymabyxoa C. FO. Maremaruka. 9 kmacc. OI'D-2016. Tpenaxép nus
MOJATOTOBKH K JK3aMeHy. AunreOpa, TeOMETpHUs, peaJbHas MaTeMaThKa: Y4eOHO-METOJIUYECKOe
nocobue. - PoctoB-na-/lony: Jlernosn, 2015. (90OP)

6. CemenoB A.B., Tpemamua A.C., Smenxko W.B. um nap. Maremaruka. OCHOBHOI
TOCy/IapCTBEHHBIN dk3aMeH. KOMIUIEKC MaTepHasoB IS MOJATOTOBKH ydJalIuxcs. Y4eOHOe mocodue.
MOCKOBCKHUH IIEHTP HEMPEPHIBHOIO MaTeMaTHdeckoro oopasopanus. - M.: Matemtekt-Lentp, 2018.
(B0P)

7. CemenoB A.B., Tpenaymma A.C., Smenko W.B. m gp. Maremaruka. OCHOBHOU
rOCYJapCTBEHHBIN dK3aMeH. ['0TOBMMCSI K MTOrOBO# arTecranuu: [yuyeOHOe mocobue]. MockoBckumii
IIEHTP HEMPEepPhIBHOTO MaTeMaTH4ecKoro obOpaszoBanus. - M.: M3garensctBOo «WHTemnekt-LieHTp»,
2021. (B0OP)
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8. Smenxo U.B., IllectakoB C.A. I cmam OI'D! Maremaruka. TumnoBsie 3agaHus. YdyeOHOE
nmocobue misa o0meoOpa3oBaTeNbHBIX OpTraHW3aluid B ABYX dacTax. Yacte 1. Anrebpa. - M.:
NzparensctBo «IIpocBemenney, 2018. (30OP)

9. Smenxo M.B., IllectakoB C.A. I cmam OI'D! Maremaruka. TumnoBsle 3agaHus. Yd4eOHOE
nocobue s 00meoOpa3oBaTebHBIX OpraHu3anuid B AByX yactax. Yacte 2. I'eomerpus. - M.:
WznarensctBo «IIpocBemenney, 2018. (30OP)

10. Smenko M.B. OI'D. Maremaruka: THIIOBBIE YK3aMEHAIIMOHHbBIEC BapUaHTHI: 36 BapHaHTOB. -
M.: U3narensctBO «HanuonansHoe oOpa3zoBanue», 2022. (90P)

11. Smenko N.B., Pocnora JI.O., Ky3nenosa JI.B., CyBopoBa C.b. u np. OI'D: 3000 3amau ¢
OTBeTaMu 10 Marematuke. Bee 3amanus yactu 1. - M.: U3gatenbcTBo «Ok3amen», 2021 (O0OP)

HNuTepHeT-pecypcsbl

https://obrnadzor.gov.ru/gia/gia-9/ - ®enepanbHas cirys;kba 1Mo Haa30py B chepe oOpazoBaHus U
HAyKH

http://www.fipi.ru/ - denepanbHbIi HHCTUTYT NEIArOTHYSCKUX U3MEPEHHIA

https://math100.ru - moaroroska OI'D 1o MareMaTuke

https:// https://oge.sdamgia.ru - o6pa3oBaTenbHBIH TOPTAT JUI TOATOTOBKH K DK3aMeHaM

https://4ege.ru/gia-matematika/ - o6pa3oBarebHbIMi TOPTAN IS [IOATOTOBKH K SK3aMeHaM

https://vpr-ege.ru/oge/matematika - oopa3oBarenbHbIi moptai 1 moArotoBku k OI'D u BITP

https://alexlarin.net/ - matepuainsl as moAroroBku Kk OI'D mo MmaTeMaTHKe

http://ptlab.mccme.ru/ - BeposTHOCTB B mikoiie. MeToauyeckas KOHCYJIbTallHs
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