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HopmaTtusnas 0a3a

[Iporpamma pa3paboTaHa B COOTBETCTBHM C HOPMAaTHBHO-IIPABOBHIMHU
JOKyMEHTaMH B cepe oOpa3zoBaHus U 00pa30oBaTeIbHON OpraHU3aIiH:

1. ®enepanpubiii 3akoH Poccuiickoit @enepanuu ot 29 aexadps 2012 r. Neo
273-®3 «O6 obpazoBanuu B Poccuiickoit denepanuny;

2. Ctparerus pa3Butus Bocnutanus B Poccutickoit denepannu 10 2025 roja,
yTBepxkaeHHas pacnopsbkeHneMm IIpaBurensctBa PO ot 29.05.2015 1. Ne 996-p;

3. @denepasibHbI PUOPUTETHBIN MPOEKT «JlOCTYNHOE TOMOJTHUTEIBHOE
oOpa3oBaHue JJIs IeTel», yTBepKAeHHbIN mpesuauymoM Coseta npu [Ipesuaente
Poccuiickoit ®enepanu 1Mo CTpaTErHYECKOMY pPa3BUTHI0O W MPUOPUTETHBIM
npoektam (mpoTokoin oT 30 HosaOpst 2016 1. Nel1);

4. GenepanbHbld MPOEKT «Ycmex Kakaoro peOEHKa», YTBEP>KICHHBIN
MPOTOKOJIOM 3aCEIaHusl MPOEKTHOTO KOMHUTETA M0 HAIMOHAJIBLHOMY MPOEKTY
«OobpazoBanue» ot 07 nexadps 2018 roga Ne 3;

5. Pacnopsixkenue IlpaBurensctBa PO or 31 mapra 2022 r. Ne 678-p «O06
yTBepxkaeHnu KOHIenuu pa3BUTHUS JOMOJHUTEIBHOTO OOpa3oBaHUsl NIETe 10
2030 r. 1 IaHa MEPONIPUATHN MO €€ PeaATU3ALNN»;

6. [Ipukaz Munuctepcta mnpocsemieHuss PO or 27.07.2022 Ne 629 «0O6
yrBepkaeHun [lopsinka opraHu3anMu ©  OCYLIECTBIEHHS 00pa3oBaTeIbHOU
JeSATEILHOCTH MO JOTOTHUTEIBHBIM 00111€00pa30BaTeIbHBIM IPOTPAMMaM);

7. IlocranoBnenue [7aBHOTO TOCYIApCTBEHHOTO CAHUTAPHOTO Bpaya
Poccuiickoit ®eneparuu ot 28 siuBaps 2021 . Ne 2 «O6 yrBepxkaenun CanlluH
1.2.3685-21 «l'urueHnyeckue HOPMATUBBI U TpeOOBaHUA K OOCCIECYCHHIO
0e30macHOCTH U (WJIK) OE3BPEIHOCTH JJI YeoBeKa (PaKTOPOB Cpe/ibl OOUTaAHUSY,

8. Meronuueckne PEKOMEHIAMHA IO MPOSKTUPOBAHHUIO IOTIOJTHUTEIIBHBIX
oOmiepa3zBuBatonux nporpamm ot 18.11.2015 r. MunucrepctBa oOpa3oBaHus U
Hayku PO;

9. Metomuyeckne pPEKOMEHIAMA TI0 peaju3aluk  00pa30BaTeIbHBIX
IporpaMM  HayaJlbHOTO OOILEro, OCHOBHOTO OOILIEro, CpeaHero OOUIero
oOpazoBaHusi, 00pa30BaTEIbLHBIX MPOTPaMM CpeaHero MnpodecCuoHaIbLHOTO
oOpa3oBaHusi ¥  JOMOJHUTENBbHBIX  00Ie00pa3oBaTeIbHBIX MPOTPAMM  C
MPUMEHEHUEM DIIEKTPOHHOTO OOYYEeHHS W JMCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TexHosorui» ot 19 mapra 2020 r;

10. Meronnueckue PEeKOMEHAIMN 0 MPOEKTUPOBAHHUIO JTOTIOTHUTEIHHBIX
o0Iepa3BUBAIOIINX TPOrpaMM — PernoHanbHBINA MOJENbHBIN IEHTP — KpacHomap,

11. YcraB MY JIO «Manasi akageMus», YTBEPKIEHHBIM MOCTAaHOBJICHUEM
aIMUHUCTpALlMM MyHULIMNAIbHOTO oOpa3zoBanus ropoa Kpacunonmap ot 09.12.2015
Ne 8330;

12. Tlonoxenue o mopsiike pa3pabOTKU M YTBEPKIEHHUS JOMOJTHUTEIbHON
oO1reoOpa3oBaTeIbHON  oOuiepa3BuBawIieii  nporpammel MY JI0  «Manas
aKaJgeMUs».



Pasznen 1. KoMiuiekec 0CHOBHBIX XapaKTEePUCTHK 00pa3oBaHusi: 00bEéM,
coJepsKaHue, IVIaHNpyeMble Pe3y/IbTAThI

1. ITosicHUTEIbHASA 3aNMNCKA

1.1. HanpaBJ/ieHHOCTh, AKTYaJIbHOCTh, HOBU3HA, NeJarorudeckasi
1eJ1eC000Pa3HOCTb, OTINYHUTEIbHbIE 0COOEHHOCTH, aJIpecaT MPOrpaMMbl

1.1.1. HampaBJIeHHOCTb MPOTrPAMMBbI

3aaya IOMOJIHUTEILHOTO 00pa30BaHus — CO3/IaHUE YCIOBUM JJI1 PACKPBITHS
U JajJbHEMIIero pas3BUTHUS CIIOCOOHOCTEH MOAPOCTKA, PACHIMPEHHE JUIsI HETro
BO3MOKHOCTH CaMOOIPEIEIICHUS U CaMOPEATH3aLH.

JlononHuTeNnbHAs o0LIe00pa3oBaTenpHas 00IIepa3BUBaoOIIas IporpaMma
«M30paHHBIEe BOMPOCH MATEMAaTHKH» IOMOXET YYalUMCSl MO3HAKOMUTHCA C
MHTEPECHBIMHM TEMaMH, BBIXOASIIMMU 32 paMKU LIKOJIBHON IporpaMMBbl ajireOpsl U
rEeOMETPUH, a TaKK€ pPa3IMYHbIMH CHOCOOAMM pElIeHHs 3aJady IMOBBILLIEHHON
CJI0)KHOCTH IIKOJBHOTO Kypca, MO3BOJIUT COCTABUTh IEJIOCTHOE MPEICTABICHHUE O
MaTeMaTHKE KaK HayKe, a He Kak MPOCTOT0 MHCTPYMEHTAIbHOIO CPEJICTBA.

Takum  oOpa3oMm  JgaHHas  mporpamMma  SBISE€TCA  IPOrpamMMoi
€CTECTBEHHOHAYYHOW HAIIPABICHHOCTH.

[IporpamMma Taxke mpernoyiaracT pa3BUTHE TAaKUX KaueCTB JIMYHOCTH, Kak
yHHUBEpCajbHasi MaTeMaTU4yecKasi TpaMOTHOCTh, TBOPYECKOE MBINIJICHHUE, JIOTHKY,
YBEPEHHOCTH B CBOUX CIIOCOOHOCTSIX.

1.1.2. AKTyaJIbHOCTH MPOTPAMMBI

[Iporpamma «J30paHHbIE BOIPOCHI MAaT€MaTUKW» HallelieHa Ha pelIeHHe
psaa BaXKHBIX IPOOJIEM U aKTYaJIbHOCTh €€ COCTOUT B CIEAYIOLEM.

He cekper, uto B mnpoduibHbld 3Kk3ameH EI'D mno Maremaruke u
JOTIOJTHUTENbHBIE BCTyNHTeNbHbIE HcnbiTaHus (JBU) B Benymiue By3bl cTpaHbl
BKJIIOYAIOTCS  3a/1a4d  TOBBIIIEHHOW CJOKHOCTH, HECTaHAApPTHbIE KakK IO
bopMyIMpOBKE, TaK W MO METoJaM pelieHus. MHOrue u3 HHUX, KaK IpaBuUiIo,
paccurTaHbl Ha TEX, KTO YK€ 3HAKOM C MaTEMAaTHYECKUMH UAECIMH U METOJAMH,
HEPEIKO BBIXOAAUIMMU 32 PAMKHM LIKOJIBHOW nporpamMMsl. [1oaTomy, K coxalleHuto,
OOJNBIIMHCTBO INIKOJHbHUKOB HE CIHPaBISIOTCS C MOCICAHUMH  3ajadyaMu
npo(UIBLHOrO SK3aMEHa, TaK Kak Ha YpoKaxX MO MaTeMaTHKE B IIKOJE YacTo He
XBaTaeT BPEMEHHU Ha pelleHre U pa30op Takux 3a/1ay, TeM 0oJjiee 3a71a4, BBIXOIAIINX
3a paMKHU CTaHJAAPTHOM IIKOJBHON IMTPOTPAMMBL.

Taxum 00pa3zom, akTyaabHOCTb JaHHOW MPOrpamMMbl 0a3UpyeTcs Ha aHaJIN3e
COBpPEMEHHBIX MPoOJIeM 00pa30BaHUs, a TAKXKE 3aPOCOB YUAITUXCA U POAUTENECH.

JlaHHas nmporpaMMa IOMOXET INKOJIbHUKAM, YBJIEYEHHBIM MAaTEMAaTHKOM,
IIOATOTOBUTBCS M Y4YacTBOBATh B OJIMMIIMAJAX PA3IMYHOIO YPOBHS, a TaKXKe



SHAYUTCIIbHO IMOBBICUT MX MATCMATUYCCKYIO JPYAMIINIO B paMKax erIY6JI€HHOFO
HN3Yy4YCHUS HIKOJIBHOTO KypCa MaTCMATHUKU.

1.1.3. [legaroruveckas 1ejieco00pa3sHoCTh NPOrpaMMbl

OcBoeHne [aHHOW MporpamMmbl OyJaeT MAOCTYMHO JUis OOJBIIMHCTBA
MOJIPOCTKOB, TaK KaK COCTaBJICHA OHA C YYETOM Pa3HOT0 BO3pacTa v pa3HOro YpOBHS
MOJITOTOBKM, YYUTHIBAET MHTEUIEKTYaJlIbHbIE BO3MOXKHOCTH, I103HABaTEIbHBIC
UHTEpEChl W TMOTPEOHOCTH WIKOJBLHUKOB. IIporpamMmma uMeeT NpaKTHUECKYIO
HAIPaBICHHOCTb M MPEIOCTABIAET BO3MOXKHOCTh YYaIIUMCS, MHTEPECYIOIUMCS
MaTEeMaTUKOW, HE3aBUCUMO OT YPOBHSI MOJTOTOBKH, HE TOJIBKO Y3HATh HEYTO HOBOE,
HO U YCOBEpIIEHCTBOBATh 3HAHHUA M0 IIKOJBHOW MPOrpaMMe, 4TO MO3BOJIUT UM
IPUMEHATh CBOU MaTeMaTUYECKUE 3HAHUSA U YMEHUs JIajeKko 3a ee npeaenamu. Ha
3aHATUSAX Yy4alluecs MMEIOT BO3MOYKHOCTh MO3HAKOMHUTBCS C PA3HOrO TUIA U
YPOBHSI CIIO)KHOCTH 3aJlayaMd ¥ Pa3IMYHBIMHU, KaK CTaHJApPTHBIMHU, TaK U
HECTaHJIapTHBIMU, CIocoO0aMM X pemieHus. Kak yke oTMeyaioch, NOBBILICHHE
o0mieil MaTeMaTu4eckol rpaMOTHOCTH BaKHO HE TOJIBKO JUIsl y4acTHsl JAETed B
ONMUMIINA/AaX Pa3JMYHOTO YpPOBHS, HO M IS DPACIIUPEHUS BO3MOXKHOCTEH U
MIEPCIIEKTHB B TUIaHE JATbHEHUINEr0 00yUeHHsI, HAIpUMeEp B BEAYIINX By3aX CTPAHBI.

ABtop nporpammel okoHursia MI'Y um. M. B. JlomoHocoBa u 6oiee 25 net
npopaboTajna B By3aX, MO3TOMY OOyYE€HHE IO MPOrpamMMe MOCTPOEHO OOJIbIlle Ha
NPUHIUANIAX U METOJaX BBICIICH IIKOIBI, YTO CHUJIBHO OTIMYAETCA OT METOJIOB
oOyuenuss B cpemHed mkone. IIporpamma coAepXUT TeMbl, OPOOYXKAArOIINe
NO3HABATEJIbHBIM HHTEpEC YydYallluxcsi, CTpPEMJICHHME K HOBBIM 3HAHHUSIM, 4YTO
MOBBILIAET UX YUEOHYI0 MOTHBALIUIO.

Taxum oOpa3oM oOecriedeH MOTUBHPYIOMIMIA MOTEHLMAT MPOTrpaMMbl U €€
neJlaroruuecKas 1ej1ecooopa3HoCTb.

1.1.4. HoBu3Ha nporpaMmmbl. OTJIMYHTEIbHbIE 0COOEHHOCTH JTAHHOM
JTOMOJTHUTEJIbHOI 0011e00pa30BaTeIbHON MPOrpaMMbl OT YyiKe
CYIIeCTBYIOIINX MPOrpaMm

[IporpamMma COOTBETCTBYET COBPEMEHHON KOHLEMIUU U TPEeOOBAHUSM K
YPOBHIO MaTE€MAaTU4YECKON MOArOTOBKH IIKOJBHUKOB K COCTA3aHUSAM Pa3Iu4HOIO
ypoBHs. B ocHOBe conepikaHusi M CTPYKTYpPbl JIeKaT KJIACCMYECKHUE TEMbI TaK
HA3bIBAEMBIX «OJIMMIUAAHBIX» 3aad, MPUYEM IMOJIaBIIsAIONIee OONBIIUHCTBO TEM
M3y4aroTcs KaK Ha IIEPBOM oty 00y4eHus, TaK U Ha BTOPOM. DTO 00YCIIOBIIEHO TEM,
YTO HECMOTPS Ha PAa3HUIy B IIKOJBHOW MporpamMme, MHOTHE KIACCHUYECKHUX
OJIMMITUATHBIE 3a/1a4M OXBATHIBAIOT OJIHU U T€ XK€ pa3/ielibl Kak A 7—8 Kilacca, TaK
u g 9—10. O1o, HanmpuMep: AEIMMOCTb, OCTAaTKH, TEOPHS CPABHEHUMN, TEOPUS
rpaoB, KOMOMHATOpPHUKA, Hauajaa TEOpUU BeposiTHOCTEH, U p. Hago 3amMeTuTs, uTo
IIOYTH BCE 3TH TEMbl HE BXOAST B IPOrpamMMy IIKOJbHONM MAaTEMAaTHUKH, OJHAKO
ABJIAFOTCS CaMbIMU PACHPOCTPAHEHHBIMU OJMMIIMAAHBIMKU 3afadamu. M3ydeHwue
TaKUX TEM HE MOXKET IPOUCXOIUTh €MHOK/Ibl, OHH MOTYT MOSBJIATHCS HA 3aHITHUIX
B T€UEHHUE BCEro Mepuoja oO0ydeHHs, KaKk Ha MEPBOM, TaK Ha BTOPOM OOy4eHHS,
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KaX/blii pa3 Ha Oojee BBICOKOM YpOBHE cllokHOcTH. M eciu oOyueHue Mo
CTaHJApPTHOM WIKOJIBHOM mporpamMme H3 Troja B TOJ SBJIETCSA, TaK CKasars,
oOyueHueM BIIMPb (110 TOPU3OHTAIM), TO H3YYEHHE MATEMATUKH IO JaHHOM
IporpaMMe MOIOJIHSAET 3HaHUs BIIyOb M BBBICH (110 BepTukanu). Y Tem He MeHee
oOyuyeHue Mo JaHHOW MpOrpamMMe TECHO CBSI3aHO ¢ 0Aa30BBIM KypCcOM anredpbl U
re€OMETPUH, U3yYaeMbIM B ILIKOJIE U YBEPEHHOE 3HAHME LIKOJIBHOTO Kypca IPOCTO
HEOOXOQUMO  JUId  YCIEWIHOrO OCBOEHMs mporpammbl. Ha  3aHsATHAX,
PELYCMOTPEHHBIX JIaHHOM MPOrpaMMOM, paccMaTpUBAIOTCS HECTaHAApTHHIE
3aJa4M, a TAKXKe 3aJadd, TECHO CBS3aHHbIE C O0A3aTEIBHBIM MAaTEPUAIOM, HO
TpeOyIoIKe OINPEeAeICHHOr0 TBOPYECKOrO0 MOAXOAa K HMX PEHICHHI0, YMEHHS
CaMOCTOATEJIBHO MBICIHTh, 33Ja4d WIH BBIXOJSAIIME 3a PAMKH IIKOJBHOM
IPOrpaMMBbl, WU 33Ja4H MMOBBIIIEHHOW CJI0KHOCTH U3 y4eOHOTO Kypca.

Takum oOpazoM, mporpaMmMa He TOJIBKO JAaeT HOBbIE 3HAHUS, HO U Mpe/jiaraet
UX OCBOCHHE HECTAHIAPTHBIMH, TBOPYECKHUMH METOJAMHU, TPEHUPYET JOTUYECKOE
MBIIUIEHHUE, 3aCTABIISIET PACHIMPATH MATEMAaTUYECKUI KPYyTro30p, YTO OJIarONpHUsITHO
CKa3bIBa€TCs U HA OCBOEHUU LIKOJIBHOIO Kypca.

Takke HECOMHEHHBIM IPEUMYILECTBOM W HOBU3HOW JAHHOW ITPOTrpamMMBI
SIBJIIETCS] BO3BPALLEHUE K TEMaM, IPONIEHHBIM B IIEPBBIN r0j1 00yUeHus1, BO BTOPOM
roqy Ha Oozee BbICOKOM ypoBHeE. [loaToMy kK 0OyueHUIO Ha BTOPOM TOAY MOTYT
IPUCOEAMHUTHCS JKENAIOUINe MOJPOCTKH, KTO HE 00y4JaJuCh B Ipylmax HepBOro
rogra  oOyuenuss. OOHAaKO  HEOOXOAUMBIM  YCIOBHEM  3a4MCIIEHUA B
COOTBETCTBYIOILIUE TPYIIbl SIBISECTCA ONPEACNIEHHbIA ypOBEHb 3HAHUM, YTO
IIPOBEPSAETCS] BXOJHBIM TECTUPOBAHUEM U OeceoN MpenojaBaTess ¢ yJaluMuUcs.

Bce BbllIenepeynCIeHHOE MO3BOJIIET TOBOPUTH O HOBHU3HE IPOTPAMMBbI
«M30paHHbIE BOMPOCH MAaTEMATUKW» U XapaKTEpPU30BaTh €€ KaK aBTOPCKYIO.

1.1.5. Anpecar nporpamMmmbl

[Tporpamma opuenTHpoBana Ha ydamuxcs 8-10 kmaccoB (14-16 mer),
yBJIEYEHHBIX MaTeMaTuKoil. CocTaB Ipymil MOKET ObITh pa3HOBO3PACTHBIM, TaK KaK
M3y4aeMbli Marepuajg HE CHUJIbHO CBS3aH CO IIKOJBHOM MPOrPaMMOM, OJHAKO
HEOOXOIMMO YBEPEHHOE Bia/ieHHE 0a30BbIM MATEMAaTHUYECKUM anmnaparoM, YeM U
OOBSCHSETCS HWKHSISI TPAaHUIA BO3PACTa.

I'pynna nepBoro roga oOy4deHUsi paccuMTaHa Ha YYEHUKOB 8—9 KJaccos,
Broporo roga 9-10 xmaccoB. Hamomusemocts rpynm 12—-15 uyenoBek. ITo
OOyCJIOBJIEHO TE€M, YTO 3aHSTHSl HOCST Kak TPYIIOBOM, TaK M WHAMBUAYaJIbHBIN
xapaktep. B xozme peanuzanuu mporpaMMbl IpearnoiaraeTcs OCBOEHHE Hambosee
M3BECTHBIX UJEH pelIeHns OJMMITHAHBIX 3a7a4, K KOTOPBIM MOJA00paHbl MPUMEPHI
Pa3IMYHOrO YPOBHS CIOKHOCTH, C YYETOM Pa3HOM CTENIEHH NOATOTOBKY YYaIlUXCS.

Kak Obu10 0TMEUEHO paHee, B IpyIIly BTOPOro roja oOy4eHHus MOTYT OBITh
3aYUCJICHbI y4alluecs, He 3aHMMAaBILIMECS B IPYIIE MEpBOro roga oOydeHHs, HO
YCIICIIHO MPOIIEANINE BXOJHOE TECTUPOBAHUE U cOOECceJ0OBaHMUE.

B  mporpamme  mpegycMOTpeHO — ywyacTHMEe — JeTell ¢ 0cOObIMHU
o0pa3oBaTeNbHBIMU  NOTPEOHOCTAMHU: OJApEHHbIE JE€TU MOIYT OCBauBaTh
IporpaMMy B HHJUBUIYaJbHOM TeMIIE (B COOTBETCTBUM C WHAUBUAYAJIbHBIM
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oOpa3oBaTeIbHBIM MapIIPyTOM) Ha 00JIee BHICOKOM, «IIPOJABUHYTOM» YPOBHE, YeEM
OCHOBHOM COCTaB TPYIIbI, KaK MPAaBUIIO, COCTOSIIIMA U3 MOTUBHUPOBAHHBIX, HO HE
CTOJIb TAJTAHTJIMBBIX JI€TEH, CIIOCOOHBIX OBJIAJETh OCHOBHBIMU TEMaMU MTPOTPaMMBI
Ha «0a30BOM» YpOBHE.

1.2. Heap 1 321244 MPOTrpaMMbI

1.2.1. Heanb u 3a1a4u NPOrpaMMbl

OO6mieit 1enplo TaHHOW MPOrpaMMbl SBJISETCS (OPMUPOBAHUE Y YUAIIMXCS
rIIyOOKUX TEOPETUUYECKUX 3HAHMM MO TeMaM HIKOJIbHOTO M BHEIIKOJIBHOTO Kypca
MaTeMaTHKH, OCOOEHHO TaKoro ee pasjesia, Kak TeOMETpHusi, pa3BUTHE U
3aKpEIUIEHUE YCTOWYMBBIX MPAKTUYECKUX HABBIKOB PEIICHUS 3a/1a4 MOBBIIIEHHOTO
YPOBHSI CJI0XHOCTH, B YACTHOCTH 3aJa4 IOBBIIMICHHON CIIOXKHOCTH, BXOASIIUX B
UTOroBy1o arrectanuio yqyammxcs (OI'D u EI'D), moarotoBka yyamuxcs K y4acTHIO
B OJIUMIHUAJAX pPa3HbIX YpOBHEH, a Takxke (POpPMHUPOBAHUE OPUEHTAIMU Ha
onpejeneHHble  npodeccuu, NPOJAOJDKEHUE OO0ydeHHs B BEOyIIUX By3ax IO
MAaTEMATUYECKUM CHENUATBHOCTSIM.

OO6pazoBartenbHbIe (MPEIMETHBIC) 3a/1aUHU:

— pacuIMpeHHe U yriyOJieHne 3HaHUM 10 TPOrpaMMHOMY MaTepuaty;

— COBEPIICHCTBOBAHUE MPAKTHUYECKUX HABBIKOB PEIICHUS 3a/1a4;

—  CO3JIaHH€ YCIIOBUM /I (POPMUPOBAHUS JIOTHUECKUX HABBIKOB B paboTe, B
TOM YHCJIE YMEHHE CJIEIOBATh OT OOIIET0 K YaCTHOMY M Ha000pOT;

— PpAa3BUTHE U 3aKPETUJICHUE HABBIKOB PEIICHUSI HECTAHAAPTHBIX U CIOKHBIX
3aaad4.

JIM9YHOCTHBIC 3a1a4u.

— TPUBUTH BKYC K CAMOCTOSITEILHOM padoTe;

— TPUBUTH HABBIKU UCCIICIOBATEIILCKON PAaOOTHI;

— Ppa3BUTh CHOCOOHOCTH TPAMOTHO U aAPrYMEHTHUPOBAHHO MPUMEHSATH
MaTeMaTUYECKUH ammapar;

— €03J1aTh YCJIOBUS JUIsl pAHHEr0 CaMOOIpeAeNieHus U IpodhecCHOHATbHOM
OPHUEHTALINU YYaIIUXCA.

MeranpeaMeTHbIE 3a/1a4u:

— TPUBUTH HABBIKM pabOTHl B KOMaH/E, MPUCITYIIUBATHCS K MHEHUIO
ONIIOHEHTA;

— TPUBUTH BKYC K CAMOOOYUYEHHIO.

1.2.2. Heab u 3agaun 1 roga ooyuenust

[lenb mepBoro roja 00Oy4eHUS: 3aKPEIUTh Y YUAITUXCS YK€ UMEIOIIUNCS y
HUX MHTEpPEC K MaTeMaTUKe, ClIOCOOCTBOBATh PA3BUTHIO JIOTUYECKOTO MBIIIICHUS,
CIIOCOOCTBOBATh Pa3BUTHIO MATEMATUYECKOTO KPyro3opa.

OO6pazoBaTenbHbIC (TIPEIMETHBIC) 3aaUH:

— pacmmpenue u yriayOaeHrne 3HaHWI 110 IPOTrPaMMHOMY MaTepHaIy;

— COBEPIIECHCTBOBAHUE TMPAKTUYECKUX HABBIKOB PEUICHUS 3a]ay [0
M3y4aeMbIM TEMaM;



— CO3/1aHKE YCIIOBUH 1J11 (OPMHUPOBAHUS JOTHUECKUX HABBIKOB B paboTe,
B TOM YHCJIE YMEHHE CIIEIOBATh OT OOIIEro K YaCTHOMY M HA000pOT;

— Pa3BUTH U 3aKPETINTh HABBIKU PELICHUS 3a7a4 [10 N3yYEHHBIM TEMaM Ha
COOTBETCTBYIOIIEM (MTOBBIIIEHHOM HJIM BBICOKOM) YPOBHE.

JInyHOCTHBIE 3a/1a4u:

— IPUBUTH HABBIKA CAMOCTOSITEIbHON PabOTHI;

— Pa3BUTh CIIOCOOHOCTH TPAaMOTHO W apryMEHTHPOBAHHO NPUMEHSTh
MaTeMaTUYECKUI amnmapar.

1.2.3. lHeab u 3a1a4u 2 roga o0ydeHust

Ilens BTOpOro rojma oOy4yeHHs: pa3BUTh HABBIKM PEIIEHUS HECTAHIAPTHBIX
3aJa4, pPACIIUPUTh KPYr [O3HABATEJIbHBIX HMHTEPECOB U HUHTEIUIEKTYaJbHBIX
CHOCOOHOCTEM, BOOPYKUTh YUYaIIUXCSl HOBBIMU TEOPETUUECKUMHU 3HAHUSMU.

OObpazoBarenbHble (IPEAMETHBIE) 3a1aUH:

— paciiMpeHue U yriiyOJeHne 3HaHuH| 10 IPOrpaMMHOMY MaTepuaiy;

— COBEPILIECHCTBOBAHUE IPAKTUYECKUX HABBIKOB PEIIEHUs 3a4ad 110
U3y4aeMbIM TEMaM;

— CO3JaHue yCIOBUM JIJIs1 (POPMUPOBaHUS JJOTUUECKUX HABBIKOB B paboTe,
B TOM YHCJI€ YMEHHE CJIEOBATh OT OOIIET0 K YACTHOMY M HA00OpOT;

— Pa3BUTh U 3aKPEMUTh HABBIKU PELICHUS 3a/1a4 110 M3yYE€HHBIM TEMaM Ha
COOTBETCTBYIOILIEM YPOBHE.

JInuHOCTHBIE 3a1a4K:

— INPUBUTH BKYC K CAMOCTOSITEIBHON paboTe;

— INPUBUTH HABBIKU UCCIIEOBATEILCKOMN paboThI;

— pa3BUTh CIIOCOOHOCTH I'PAMOTHO M apryMEHTHPOBAHHO NPUMEHATH
MaTEMAaTHYECKUH ammapar.

1.3. YpoBenb nporpamMmmsl, GopMbl 00y4YeHHS U PEKUM 3aHATHH, 0COOEHHOCTH
opraHusanuyu o0pa3oBaTe/IbLHOIO NMpouecca

1.3.1. YpoBeHb nporpaMmmsi.

JlanHast mporpamMma sBJISETCS TPOrpaMMoOn YTIITyOJIEHHOTO YPOBHSI.
DT0 00YCIIOBICHO TEM, YTO 00YUESHHE IO TTPOTrpaMMe MPpeoaracT UCIOJIb30BAaHUE

U peau3aiuio Takux (popM u3ydeHusl Matepuaia, KOTOpbhIe JOMyCKal0T OCBOCHUE
CHIEIUATM3UPOBAHHBIX 3HAHUH, BBIXOIAIINX 32 PAMKH IIKOJIBHOTO Kypca alnreOpsl U
reomeTpuu. [Iporpamma nodykaaet AeTei K MPOIyKTUBHON TBOPUYECKO-TTIOMCKOBOM
NS TEIIbHOCTH, TAET BO3MOKHOCTh AKTUBHOI'O MIPAKTUYECKOTO TIOTPYKEHUS JIETEN B
po(ecCUOHANIBHYIO CpEey, a TaK)Ke BOBJIEKAET MX B OJIMMIIMAIHOE JBUKEHUE.
[Iporpamma  dopmupyeT  yCTOWYMBYIO  MOTHBAIIMIO K  TPOQPHIBHOMY
CaMOOMPEIENICHUIO, TOTPEOHOCTH B TBOPUYECKOM NEATEIBHOCTH U CaMOpEalIU3alllu.



[IporpamMma HampaBjieHa Ha BBICTpAaWBaHUE WHIUBUAYAIbHOW TPACKTOPUU
JanbHEHIIero JMYHOCTHOTO, TBOPYECKOTO u npo¢ecCuoHaTBLHOTO
caMmooripesielieHusi  o0ydJaroIluxcs;  OpUEHTHpPOBaHA  Ha  pa3BUTHE U
npodecCUOHATBFHOE CTAHOBJICHUE TMYHOCTH.

Taxoke gaHHas MporpaMMa HOCUT TBOPYECKO-TIPOAYKTUBHBIN XapakTep, 1acT
JeTSIM BO3MOKHOCTB TIOTPYKEHHSI B TPO(PECCHOHAIBHYIO CPELy.

[Ipu oOyueHMM MO JaHHON MporpaMMe KaXKIblii YYEHHUK CMOXKET
CTIPAaBUTHCA C MOCUIBHBIMU 3a/ladyaMu NSl ceOs, a 3agaun 0oJiee CIIOXKHbBIE OyayT
pa300paHbl TP COBMECTHOM paboTe B IPYIIE C MOMOIIbIO MTPETOAABATENS WU C
MOMOIIbI0  OHJIAWH-KOHCYJBTAIlMM TpPH JUCTAHIUOHHOM OOydeHuu. Takum
o0pa3oM, Kak yXe OTMEYaJoCch paHee, IOAPOCTOK MOYKET OCBOUTH JaHHYIO
nporpaMMy Ha pa3HbIX YPOBHSX: «CTapTOBOM» (MHUHUMAIbHASsI CJIOXHOCTH
pemiaemMbIx 3a1ad), «0a30BOM» (NOBBIIMICHHBIA YpPOBEHb CJOKHOCTH) WIIU
«IPOJIBUHYTOM» (BBICOKHI YPOBEHB CIOXKHOCTH).

1.3.2. O0beM U CPOKH pean3aluu NPOrpaMMbl B COOTBETCTBHH € YPOBHEM
NMporpaMMmbl

[Iporpamma paccumtana Ha ngBa roaa oOydeHus. O0wvem cocraBisieT 360
aKaJIeMUYECKHUX YaCOB, KOTOPBIC PacIpeIeICHbI CICTYIONIM 00pa3oM:
1 rog oOyuenus — 144 yaca (4 daca B HeZeINIO);
2 rox oOyueHus — 216 4acoB (6 4acoB B HECIIO).
Takue o00BEM © CpPOKM peamu3alii MPOTPAMMBI  COOTBETCTBYIOT
yIIIyOJICHHOMY YPOBHIO IIPOTPAMMBI.

1.3.3. ®@opmbI 00yueHHs 10 MPOrpaMMme

[Iporpamma mpeamnonaraer o4Hyro ¢opmy oOydeHus. Bo3MoxkHO
UCIIOJIb30BAaHUE JUCTAHIIMOHHBIX OOpa30BaTEIbHBIX TEXHOJIOTUM TpHU HU3yUYECHUU
psina pasnenos. [IpakTuyeckue 3aHATHSI MOTYT OBITh IPOBEACHBI C UCIIOJIH30BAHUEM
JUCTAHIITMOHHBIX 00pPA30BATENbHBIX TEXHOJIOTHN U CIHENUAIbHBIX MIAaThOpM s
MPOBENICHUSI OHJIANH ayJu0- U BUJICOKOH(DEpEHIIni, Takux Kak Zoom, Skype, MS
Teams. 3anstust mpoBOAsITCS B ¢GopMe JEKIUA, CEMUHAPOB, OOJbBINAsT POJIb
OTBOJIUTCS CaMOCTOSITCIBHOW paboTe ydamuxcs, TPHUBJICKAIOTCS WHTEPHET-

pecypcehl.
1.3.4. Pe:xuM 3aHATHIA 110 IpOorpamMme
1 rom 0OyueHust — 2 pa3a B HEJIENIO 0 2 Jaca,

2 rox o0yueHus — 3 pa3a B HeJIeo 1o 2 yaca.
3ansatud no 40 MmuHyT ¢ 10-MHUHYTHBIM [IEPEPHIBOM MEKIY 3aHITHUSIMH.



1.3.5. OcobOeHHOCTH OpraHu3anuu 00pa3oBaTeJLHOI0 Mpolecca

[lenaroruyeckue MpPUHIMIIBI — 3TO OCHOBHBIE UJCH, CIEAOBAHUE KOTOPHIM
MOMOTaeT HAWIY4IIUM O0pa3oM JIOCTUTaTh MOCTaBIEHHBIX Ieneil. OO0ydeHue 1o
JTAHHOM MpOTrpaMMe OCHOBBIBAETCS Ha CJIEIYIONIUX MEeIarornyecKux MpUHIUIAaX:

- MPUHIIUIIA PUPOI0CO0OPA3HOCTH, COTJIACHO KOTOPOMY TMPOIIECC
OOy4YeHHUsI TIOJKEH CTPOUTHCS B COOTBETCTBUH C BO3PACTHBIMU U
WHIUBUTyJIbHBIMA OCOOCHHOCTSIMHU yUaITuXCS;

- TIPUHIIMIT 1IEJTOCTHOCTH  (YITOPSIIOYCHHOCTH) O3HA4YaeT JIOCTHIKCHUE
CIMHCTBA M B3aMMOCBSI3M BCEX KOMITOHEHTOB TEIaroTHYeCcKOro Mporecca;

- MIPUHITUTT AEMOKPATH3AIIUN TTPEATOIaraet IIPEIOCTaBICHUE
YY9aCTHHKAM IIPOIIecca OMPEACIICHHBIX CBOOO/I 1T CaMOPa3BUTHSI, CAMOPETYJIISIIAN
¥ CaMOOTIPEICIICHHSI, CAMOOOYUICHUS U CAMOBOCTIMTAHMUS;

- MPUHIUI TPO(EecCCHOHATTBHON 1EeJIeCO00pa3HOCTH 00ECTIEUNBAET
oTOOp conepX aHusi, METOJIOB, CPEIACTB M (POPM TMOJITOTOBKH CIECIHAIUCTOB C
y4eTOM OCOOCHHOCTEH BBIOpAHHOW CHEIHUAIBHOCTH, C IEJbI0 (opMHUpOBaHUS
poeCCUOHAIBHO BaXKHBIX KA4eCTB, 3HAHUN U YMCHUH.

B mpornecce peanuzanuu AaHHOW MPOTPAMMBI UCIIOJIB3YIOTCS CIEAYIOIINE
oOpa3oBaTeIbHbIE TEXHOJIOTHH:

- TEXHOJIOTUS TPOOIEMHOT0 00yUYeHUs (OpraHu3aIus y4eOHbIX 3aHSATHH,
KOTOpasi TPEIIoaraeT Co3JaHue MPOOJEMHBIX CHUTYaIldd I0J] PYKOBOJCTBOM
YUHUTENI W AaKTUBHYIO CaMOCTOSTEIBHYIO JEATEIbHOCTh YYaIluXCs 10 WX
pPa3pEUICHUI0 C TMOMONIBIO AKTUBU3UPYIONIUX JCHCTBUI, BOMPOCOB IIE/Iarora,
MOTYEPKUBAIONINX HOBU3HY, BaXKHOCTh, KPacoTy W JAPYTHE OTIUYUTEIIHHBIC
KauecTBa M3y4aeMoro MpeaMETa, B PE3yNbTaTe Yero W MPOUCXOIUT TBOPUYECKOE
OBJIaJicHue MPO(heCCHOHANBHBIMA 3HAHUSMH, HaBBIKAMU, YMEHUSIMH W Pa3BHUTHE
MBICJIMTEIBHBIX CIIOCOOHOCTEH);

- TEXHOJIOTUS PA3HOYPOBHEBOrO O0O0y4YeHUs (OpraHU3aluh y4eOHOTO
mpoiiecca, B paMKax KOTOPOTO TMPEANOJaraercss pasHblii YpPOBEHb YCBOCHHS
y4eOHOro MaTepuana, TO eCTh TIyOuHA U CI0KHOCTh OJTHOTO U TOTO e y4eOHOTO
MaTepuaia paziuyHa JJis pa3HbIX y4aluxcs);

- UTPOBasi TEXHOJIOTHS (CBSI3aHO C UTPOBOM (OPMOW B3aUMOJICUCTBUS
nejiarora U yJaniuxcsi 4epe3 peain3aiiio Urpbl, KOHKYpCa-BUKTOPUHBI, TP 3TOM
oOpa3oBaTeNbHBIC 33J]a4l BKIIFOYAOTCS B COJEP)KAHHME UTPHI, YUeOHBIH MaTepHall
UCITOJIB3YETCSl B KadecTBe €€ CpPe/ICTBa, a B YYEOHYIO JCSITCIIBHOCTH BBOJUTCS
9JIEMEHT COPEBHOBAHMSI, KOTOPBIH IMEPEBOIUT AUJAKTHICCKYIO 3a7a4y B HTPOBYIO);

- UH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIC TEXHOJIOTHH (HCIIOIh30BaHUE
BBEIYHMCIIUTCIILHON TEXHUKH W TEJICKOMMYHHUKAIIMOHHBIX CPEJCTB JUIS ITOMCKA
HeoOXoauMoN HH(pOpMAIMU B TOUCKOBBIX cucTeMax WHTepHeTra, 00pabOTKU
MOJIy4YeHHOW  MH(OpPMAIMM €  TIOMOIIBI0  TMEPCOHAIBHOTO  KOMIIBIOTEPA,
WCIIOJIb30BAHUE JIPYTUX ODJIEKTPOHHBIX PECYpPCOB C IMETBI0 ONEPAaTUBHON U
s dexTrBHON paboTHl ¢ MHGOPMAIIMECH Ha 3aKOHHBIX OCHOBAaHHSX, OOOTralleHHE
CoZiepKaHUsI cCaMO00Pa30BaHusl, HCIOIB30BAHUE MHTETPUPOBAHHBIX KYPCOB);

- 3I0pOBbECOEpEraroIe TEXHOJOTUN (ITO3BOJISIOT PAaBHOMEPHO BO

BpEMs1 ypOKa pacipeAeIsiTh Pa3INdHbIE BUABI 3aJaHUN, YEPEI0BATh MBICIIUTEIbHYIO
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NEeATEeTLHOCTh ¢ (PM3MHHYTKAMH, ONPEACIIATh BPEMS TO/Iaud CIOKHOTO y4eOHOTO
MaTepuaia, BBIACIATH BpeMs Ha TMPOBEICHUE CAMOCTOATEIBHBIX paldorT,
HOopMaTuBHO NpuMeHsITh TCO, YTO TaeT MOOKHUTEIBHBIC PE3yJIbTaThl B 00YUCHUN ).

OcHoBHOH (OpMOIT pabOTHI MO peau3aIui MPOTPaMMBbI SBIISIETCS yueOHOe
3aHATHE C WCIOJIb30BaHUEM JICKIIMOHHO-CEMHUHAPCKO-3a4eTHON CUCTeMbl. JlaHHas
CHCTEMa HCITOJIb3YETCSI B OCHOBHOM B CTapIlieil IIKOJIE, 3TO TIOMOTaeT yYalliuMCsI
MIOJITOTOBUTHCS K OOYUCHHIO B By3aX, Ja€T BOZMOKHOCTh CTPYIITUPOBATH MaTepHall
B OJIOKH, B KQXKIBIH U3 KOTOPBIX BXOIUT OJHA KPYITHAS WJIH HECKOJIBKO MEJIKUX TEM,
U TPENOJHOCUTh €ro Kak €IWHOE Ieloe. DTO MO3BOJISIET YyYallluMCs TO3HATh
MIPUYUHHO-CJICICTBEHHBIC CBSI3W BO BCEM KOMIUICKCE SIBICHHUU IO JTaHHOW TEME.
3amanust maroTcs ydanmmcs auddepeHIMpoBaHHO 110 TPEM BapHaHTaM. Y daruecs
3HAKOMSITCSI CO BCEMHU TPEMS BApUAHTAMH U CaMH BBIOMPAIOT TOT, C KOTOPBIM, ITO KX
MHEHHIO, OHU CHpaBATCA B OTBEACHHOE BpeMs. llemaror okaspIBaeT ITOMOIIb
y4daiuMcst BO BpeMst pa0oThl. 3aKJIFOUUTENIbHBIN YPOK OJIOKA SIBIISICTCS] 3a4ETHBIM.

Kak yxe orMmeuansoch, o0OydeHHE 1O MpOrpaMMme IMpearnojaraert
Pa3HOBO3PACTHBI COCTAaB TPYII, [O3TOMY MPOrpaMMoOil  MPeayCMOTPEHBI
pazHooOpa3Hbie (POpMBI MPOBEACHUS 3aHATUN C ydalmuMucsa. (pOHTabHAS
(Jrekmust), rpynmnoBas (MHTEIUIEKTyalbHasi WIPa-BUKTOPUHA) U WHAWBHUAyalIbHas
pabotra (camocrtosiTebHas paboTa TMOJ  PYKOBOJCTBOM  TMPENOJaBaTes).
[IpenycMoTpeHa Takke BO3MOXHOCTh KOHTPOJUPOBATh IMPOIECC YCBOEHUS
MaTepHuaia B BUJE TECTOB U KOHTPOJBHBIX PadoT.

st 0cob0 ONapEHHBIX JeTel, MPOILISAIINX Ha 3aKJIIOYUTEIbHBIE STarlbl

YPOBHEBBIX  OJIMMIMAM,  MPEAYCMOTPEHAa  BO3MOXKHOCTh  3aHATHA  TIO
WHIWBUTyaIbHON 00pa30BaTeIbHON TpaeKTOpHH (1I0 MHIUBUIYTBHOMY YICOHOMY
MJIaHy).

B mporpamme mpemycMOTpEHO HCHOIB30BAaHUE JTUCTAHIIMOHHBIX U
KOMOMHUPOBaHHBIX (OPM peann3aluu o0pa3oBaTeILHOTO MpoIecca MPH U3yUeHUN
psina pasnenos. [IpakTuyueckue 3aHATHSI MOTYT OBITh IPOBEACHBI C UCIIOIH30BAHUEM
JMCTAHIITMOHHBIX 00pPA30BATENbHBIX TEXHOJIOTHN U CIHENUATIbHBIX MIAaThOpM s
MIPOBENICHUSI OHJIANH ayJu0- U BUJICOKOH(DEpEHIni, Takux Kak Zoom, Skype, MS
Teams.

[To mporpamme BTOpOro rojaa oOy4eHHs] MPeIyCMOTPEHA CaAMOCTOSTEIbHAs
TBOpUYECKasi paboTa y4yaruxcs, KOTopasi IpOBOAUTCS B (OpME yIaCTHS B Pa3INYHBIX
BeOMHapax 1o MPUTIAIICHUIO TIeAarora, B OHIAH-0JIMMITHAaX pa3HbIX YPOBHEH, C
MIEPCIIEKTUBON y9acTHsI TYyUIINX YICHUKOB B OUHBIX Typax 3THX oJiuMIuaj. B uucie
METO/IOB BOCIIUTAHUS HCTIOIB3YIOTCS YOSKIEHHUE, TOOIIPEHNE,

CTUMYJIMPOBAaHUE, MOTHBAIIHS, CUTyaIlHsl yCIIeXa U ApyTHe.

B pamkax mnpodopueHTaHOHHOW  pabOThl  OpPraHU3YETCS  CETEBOE
B3aMMOJICHCTBHE  C  COOTBETCTByOmMMHU  (pakympTeTamu  KybOaHCKOTO
rOCy/IapCTBEHHOI'O YHUBEPCUTETA.
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2. Coaep:xkaHue NporpaMmbl

2.1. YueOHBIN IJIAH

Bcero yacoB

Ne HaumeHoBaHue pa3jaeJia 1roxa 2 roxa
1. Pasnen 1: «OnuMimagHast KIIacCHKay 62
2. Paznen 2: «MHoxectBa. KomOuHatopuka 16
3. | Paznen 3: «AnreGpa u reOMETPUS» 66
4, Pasnen 4: «KoMIuiekcHbIE YMCcIa 1 MHOTOUYJIEHBI» 62
5. | Pazgen 5: «I'eomeTrpuyeckue npeoOpa3zoBaHUs» 88
6. | Paszmen 6: «Anrebpa u MaTeMaTHUYECKUI aHATH3 66

Bcero wacos 144 216

2.2. Conep:xanue NporpaMmbl
IepBrlii rog o0yuenus (144 4)

Paznen 1: «OnuMmnuaaHas Kiaccuka» (WM 4eMy He ydat B mikoJe) (62
qaca).

[IpakTuka: BBogHoe TectupoBanue (2 4).

Pa36op 3agau npo6HOTO TecTupoBaHus (2 4).

Jlornueckue 3amaun (10 ).

Teopusi: OCHOBBI MAaTEMaTUUYECKOM JIOTUKU. TaOIUIbl ICTUHHOCTH.

IIpaktuka: CroKeTHbIE JIOTMYECKHME 3aJa4yd. 3aJadd Ha B3BEIIMBAHUS,
nepeyiuBanms, paspe3aHus. VICTUHHbIE W JIO)KHBIE BBICKa3bIBaHMs. Pelnapu,
JKELbI, XUTPELIbL.

[Tpunun dupuxie (8 u).

Teopus: [Mpunnun dupuxie, popMyIupoBKa, MIPUMEPHI.

[IpakTuka: Pemrenue onuMNuagHbIX 3a/1ad HA NPUMEHEHHE IPUHLIMUIIA
Jvpuxiie, Takxke ¢ UCIIOIb30BaHUEM JIETTMMOCTH LIEJIBIX YHACEIL.

Lenbie uncna (22 ).

Teopus: OCHOBHBIE MOHATUS TEOPUM YHUCeN. J[eIMMOCTh LEIbIX YHCENL.
Anroput™m EBknnaa. Ocratku. CpaBHEHHE IO MOYJIIO.

[IpakTtuka: Ilpusnaku nenmumoctu. IIpocteie u cocraBubie uncna. HO/ u
HOK. [enenue ¢ ocratkoM. CpaBHEHHUE IO MOAYJIIO.

Teopus urp (8 4).

Teopus: 3HakomcTBO ¢ Teopuer wurp. Urpei-mnyTku. BemmrpeiinHsie
CTPAaTETHH.

IIpakTuka: Pemenne omMnuaaHbIX 3a/1a4.

NuBapuant (10 ).

Teopus: [lonsiTe MHBapuaHTa HA MPUMEPE YETHOCTU. [[pyrue nmpumepsl
VHBApUAHTOB.

IIpakTuka: Pemenue onumnuaaHbIX 3a1a49 ¢ UCIIOIb30BAHUEM NOHATUSA U
CBOIMCTB UHBApUAHTA.
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@PopMbI KOHTPOJIA IO NEPBOMY paszeny. B kauecTBe KOHTPOJISI yCBOEHUS
yYallMMHCS. TEM JAHHOIO paszeiia IPEArosaraercs NpPOBEICHHUE OIHOTO W3
MEPOIPUITHIA: KOHKYpCa-BUKTOPUHBI B Qopmarte onumnuaasl «KeHrypy»,
TECTUPOBaHUs B (hopmare oHNaiH-onuMInasl «Pokchopaay MO 0JIuMINAIbI
B (popmate BcOIll ¢ mocaeayromnum pazdoopom 3a1ad (4 4).

Pa3nen 2: «MuoxectBa. KomOunaTopuka» (16 u)

Teopust MHOKECTB (6 4)

Teopusi: OcCHOBHBIE TOHSATUS TEOPUHM MHOXKECTB: OOBEAMHEHUE,
IIEpECEUYCHHE, PAa3HOCTh MHOKECTB. KOHEUHble M OECKOHEYHbIE MHOKECTBA.
Kpyru Ditnepa. @opMyiia BKIHOYEHUNH-UCKITIOYEHUH.

IIpakTuka: Pemenne onuMmMaaHbIX 3a4a4 C HCIOJB30BAHHEM KPYTOB
Ditnepa u GopMyIbl BKIIOUCHUN-UCKITIOUEHUH.

Kom6unaropuka (10 q).

Teopus: 3HaKOMCTBO ¢ KOMOMHATOPHUKOW, OCHOBHBIE MOHATHS. [IpaBuia
CyMMBI M npousBefcHus. llepecTaHOBKHM, pa3melleHHs, codeTaHus. bHUHOM
Hprorona. TypHuUpsI.

[IpakTuka: Pemienne kKOMOMHATOpHBIX 3ajad. PemieHue onMMIIUagHbIX
3a/1ady.

DOopMBI KOHTPOJIS [0 BTOPOMY pasjiesly. B kauecTBe KOHTpOIs yCBOCHUS
Y4aIMMUCA TEMBI 3TOr0 paszesa MPEAIoaracTcs IPOBEIECHUE OIHOIO W3
MEpONPUATHNA: KOMAaHIHOW MHTEJUIEKTYyAIIbHOU UIpbI-cocTsa3anus «Hemopckoit
ooi» mm «MaTtematudeckuid 60i» (4 4).

Pa3nen 3: «Anrebpa u reometpus» (66 u).

3anaun Ha cocTaBieHUe ypaBHeHUH (16 u).

Teopusi: OCHOBHBIE CIOCOOBI pELLICHU 33]1a4 HA COCTABJIECHUE YPABHEHUM.

YpaBHEHUS B LIENIBIX YHACIIAX, METObI UX PELICHUS.

[Ipaktuka: Pemenue 3agau Ha ABUXKEHUE, HA pabOTy, HA MPOIICHTHI, HA
CMECH U CIUIaBbl. Perienne oJIMMIMaaHbIX 33/1a4. Y PaBHEHU B LIEJIBIX YHCIIAX,
METO/IbI UX PELICHUS.

VYpaBHeHus u HepaBeHcTBa (20 1),

Teopusi: OCHOBHBIE METO/IbI PEIICHUS] YPABHEHU U CUCTEM YpPaBHEHUH.
Penienrie HEpaBEHCTB U CUCTEM HEPABEHCTB.

IIpaktuka: Pemenus ypaBHEHMM M CHCTEM YpaBHEHUU. Pemienue
HEPABEHCTB U CUCTEM HEPABEHCTB.

['eomerpust (30 1).

Teopus: 3nakomMcTBO ¢ reomerpued. Harnsgnasa reomerpus. I'eomerpus
Ha KJieTyaToil Oymare. MHOrorpaHHUKH, pa3BepTKU. ['eoMeTpusi TpeyrojibHUKA,
YeThIPEXYTOJbHUKA.

[IpakTuka: 3agaun Ha MOCTPOEHUE LMPKYJIEM M JUHEWKOW. Pemenwne
TPEYroJIbHUKOB. PenieHue 3amad Cc KBaapaTaMd UM IPSIMOYTOJIbHHKaMH,
BIIMCAHHBIMU U ONMCAHHBIMH OKPY>KHOCTSAMH. PellieHne onMmnuaaabIx 3a1ad.

@DOopMBI KOHTPOJIS 10 TPETHEMY pazjieay. B KkauecTBe KOHTPOJIS yCBOCHUS
y4aluMUCs TEM JAaHHOIO pasferna IPEAroaraeTcsi NPOBEACHUE OOHOTO W3
MEpPOIPHUATHI: KOHKYpCa-BUKTOPUHBI B (QopmaTte onumnuansl «Kenrypy»,
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TECTUpOBaHUS B (hopmaTe oHMaH-onumnuaasl «Dokcdopaay, TecTUpoBaHUS B
dopmare OI'D wim EI'D nmubo onmumnuansl B popmare BcOIl ¢ nocneayrommm
pazoopom 3anau (4 4).

Bropoii roa o0yuenusi (216 1)

Paznen 4: «KoMmiekcHbIC YuCIa 1 MHOTOUYIEHBD (62 Jaca)
[Ipaktuka: BeogHoe TectupoBanue (2 ).

Pa360p 3agau mpo6HOTO TecTupoBaHus (2 4).

MHuorouseHsl U uX KOopHH (28 u).

Teopus: PermieHre ypaBHEHHN BBICIINX CTENIEHEN. /[€IMMOCTh MHOTOUJICHOB.
AuroputM Jnenenus ¢ octatkoM. Teopema besy. @opmyna Tewnopa.

IIpaktuka: PemieHne ypaBHeHMHM BbICIIMX creneHe. Teopema besy u ee
cnenctBusa. KparHele KOpHM MHOrowieHa. [Ipou3BOAHBIN MHOTOWIEH W €ro
cBoiictBa. ®opmyna Teinopa.

Kowmriekcupie yncia (26 ).

Teopus: KoMIUIeKCHBIE YnCIIa, OCHOBHBIE MOHATHSA M CBOMCTBA. OCHOBHAas
TeopeMa anreopsl. Teopema be3y v KoHEUHBIE TOJIS.

[Ipaktuka: IlpumMeHeHHMS  KOMIUIEKCHBIX  4ucel.  ['eomeTpuueckue
MPUIIOAKEHHST KOMIUIEKCHBIX yncen. KoMmekcHbie KopHu MHOTOUIeHa. CliencTBUs
U3 OCHOBHOM Teopembl anreOpsl. Teopema be3zy u koHeUHbIE TOJIA.

[TonBenenue utoros (4 u)

DopMBI KOHTPOJIS 10 YETBEPTOMY paszieny. B KkauecTBe KOHTPOJIs YCBOCHUS
y4alqMMHUCA TEMBI 3TOr0 pasjeia MIPEAIoaracrcsl IPOBEICHUE OJHOIO U3
MEpOTIPUATUN: KOHKYpPCa-BUKTOpUHBI B (Qopmare ommumnuanbl «KeHrypyy,
TecTUpoBaHUsl B ¢dopmare OHIalH-omuMmmnuanasl «Dokchopaa», TeCTUPOBAHUSA B
dbopmare EI'D nmubo omumnuansl B ¢popmare BcOIl ¢ nmocnenyromum pazdopom
3a1a4 (4 4).

Paznen 5: «I'eomerpuueckue nmpeodbpazoBanus» (88 4)

[Tnanumerpus (36 9).

Teopus: [lapannensHblil nepeHOC B IIaHUMETPUU. [I0BOPOT B IITaHUMETPUH.
LentpanbHas cummerpus. OceBas cuMmmeTpus. ['oMOTEeTMS MW TOBOPOTHAsA
TOMOTETHS.

[Ipaktuka: Iloctpoenus m reomerpuueckue mecra toyek. [lapamnenpHbiid
nepeHoc B T1uiaHuMerpuu. IloBopor Ha 90°, moopor Ha 60°. Kommnoswuius
noBopoToB. [{enTpansHas cummetpus. OceBast cummeTpusi. CBONCTBA CUMMETPUH.
['omoTeTnss u moBopoTHass romoterus. Kommo3umuss mpeoOpa3oBaHuil B
MJIAHUMETPUH.

Crepeomerpus (48 u).

Teopus: IlapamnensHplii  mepeHoc B mpocTpaHcTBe.  Cummerpus
OTHOCUTEIIBHO TOYKUM. CHUMMETpUS OTHOCUTEIBbHO mpsmMod. CumMmmeTrpus
OTHOCHUTEJIBHO IUIOCKOCTU. I10BOPOT BOKPYT NpsiMoi. ['oMOTETHSI B IPOCTPAHCTBE.

[Ipaktuka: IlapamnenbHblidi mnepeHOC B mOpocTtpaHcTBe. CumMmerpus
OTHOCHUTENBHO TOYKA. CHUMMETpUs OTHOCUTENbHO mpsiMou. Cummerpus
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OTHOCHUTENBHO IUIOCKOCTH. [lmockoctn cummerpun. I10BOPOT BOKPYr IpsSMOM.
["'omoTeTus B mpoctpancTBe. Knaccudukaius ABUKEHUH.

[TonBenenue utoros (4 )

@opMbl KOHTPOJISL IO IATOMY pazfeny. B kadecTBe KOHTPOJSI YCBOCHUS
yYallUMUCA TEMBl 3TOr0 paszfena NPeAnojiaracTcsa IMPOBEICHUE OJHOrO U3
MEpOTIPUATUNA: KOHKYpPCa-BUKTOpUHBI B (opmare omumnuansl «KeHrypy»,
TecTupoBaHusl B ¢dopmare oHIalH-oaumnuansl «Dokchopra», TECTUPOBAHUSA B
dopmare EI'D nubo omummmanel B hopmate BeOIll ¢ mocneayrommm pazdoopom
3amad (4 4).

Pa3nen 6: «Anrebpa u MareMaTHueCKuii aHam3» (66 1)

Yucnoseie nociaenaoarenbHoct (20 u).

Teopusa: CBoHCTBa YHUCIOBBIX NOCIEIOBATENbHOCTEH. ApuMmeTHuecKas
nporpeccusi. ['eomerpuueckass mnporpeccus. [lpenen mociieqoBaTENbHOCTH.
IIpeneinbl, CBS3aHHBIE C YHCIIOM €.

[IpakTuka: CBoicTBa YMCIOBBIX MOCIENOBATENbHOCTEH. ApupmMerndeckas
nporpeccus. I'eomerpuueckass mnporpeccus. beckOHEUHass TIeoMeTpUuYecKast
nporpeccus. IIpenen nocienoBarensHocTr. IIpenensl, CBsI3aHHbBIE C YACIIOM €.

®Oyukiun u rpaduku (32 u).

Teopus: [Ipenen pynkuun. HenpepslBHOCTh GyHKIMU. ACUMIITOTHI Tpaduka
¢ynkiun. IlpousBognas ¢yHKIMM. MOHOTOHHOCTH (PYHKLIHMH. OKCTpEMyM
byHKIUN.

[Ipaktuka: MeTonapl BbIUMCIEHUS mNOpeneiaoB (QyHkuuu. HenpepbIBHOCTH
¢bynkuud. AcuMmnToThl Trpaduka (QyHKIMM. BbryncieHne  NpOU3BOJHBIX.
MonoToHHOCTB (hyHKIMH. DKcTpemMyM GyHKIuU. [locTtpoenue rpadguka pyHKIUN.
HauGonbiiee u HauMmeHbllee 3HayeHUWe (QyHKOUM. TekcToBble 3adaud Ha
HAXOXKJE€HUE HAaMOOJBIINX U HAMMEHBIINX 3HAYEHUN (QYyHKLIUU.

Wuterpan (10 q).

Teopus: Omnpenenenre T1epBooOpa3Hol. HeonpeneneHHbId HWHTErpall.
Omnpenenennsbiii uaterpan. ®opmysna Heiorona-JleOnuia.

[IpakTuka: BbluucieHue HeEONpeaeNeHHbIX HWHTerpanoB. OnpeneeHHbId
VMHTETpaJ. ['eoMeTpryYecKuii CMBICH OIpenesIeHHOro uHrerpaina. Popmyna
Hrrotona-Jleitbauiia. Berancnenue onpeeeHHbIX HHTETPAIOB.

ITonBenenue uToros (4 4)

@DopMBI KOHTPOJIS MO IECTOMY pasfiedy. B kadecTBe KOHTpPOIS YCBOCHHS
yYallMMUCS TEMbl JAHHOTO pa3fesa MPEeIoJiaraeTcsi MPOBEICHHE OJHOr0 M3
MEpOTPUATUNA: TECTUPOBaHUS B (QopMare oHJalH-onmumnuanbl «Dokchopaar,
tectupoBanusi B ¢Gopmare EI'D mubo onummuansl B ¢dopmare BcOII ¢
MoCJIeAYIOIIUM pa30oopom 3amad (4 4).

2.3. Ilnanupyembie pe3yJbTaThl
2.3.1. IlpeaMeTHBIE pPe3yabTAThHI H CIIOCO0OBI X MPOBEPKH

K KOHIY 1-ro rojga 06V‘{€HI/I$I 06anI-OIHI/I€CH JOJDKHBI 3HATh. OCHOBBI
TCOPUHU YHUCCII, ACCATHYHYIO 3allMCh HATYPAJIbHOI'O YHCJId, OCHOBHBLIC IIPHU3HAKHU
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JEIUMOCTH, pUHUMN J{upuxie, Hayajaa TEOPUU MHOXKECTB, Kpyru Diliiepa, Hayaia
KOMOMHATOPUKHM, TIpaBWJIa CYMMbl W MPOM3BENCHHUA, 3HATh (HaKTOpPHAIbI,
MEPECTaHOBKHU.

K koHny 1-ro roga o0y4yeHusi o0yyaromuecs 10JKHbI YMETh: peliaTh
3a1aud Ha JECATHUYHYIO 3aliCh HATYypaJlbHOIO 4YHWCIA, JEIUMOCTb, 33/auyd Ha
JBUKEHUE, paboTy, MPOLIEHTHI, YaCTH, CMECU U CIUIaBbl, HAa NpuHIUN Jupuxie, a
TaKXe MPOCThIC JJOTUUECKUE 3a7a4H, HECIIOKHBIE TEOMETPUUECKHE 3aJaUH.

CnocoObl MpPOBEPKH JOCTUKEHUS PE3YJbTAaTOB: IPOMEKYTOYHOE
TECTUPOBAHUE TO KaXJ0H MpoiiieHHON Teme B (hopMare KOHKYpCa-OIUMITHAIbI
«Kenrypy», onnaitH-omummuansl «Dokchopna» nubo omummuansl B ¢dopmare
BOII, mo TtemMaM, BXOASIIMM B IIKOJbHBIA KypC MaT€MaTHKH, TECTUPOBAHUE B
dbopmare OI'D u ET'D.

K kxoHny 2-ro rona oOyudeHusi oOydaronivecsl JOJKHBI 3HATh: CBOWCTBA
4yeTHOCTH, Kak naBapuanta, HOJl u HOK uwucen, Teoputo cpaBHEHHI 110 MOIYIIO,
anroput™M  EBximmna, npuHomn Jlupuxie B 3aJadax ¢ T€OMETPUYECKUM
COJepKaHUEM, Hayajia Teopuu wurp, OuHoM HproToHa, Hauyana Teopuu
BEpPOSITHOCTEW, Hadyajla MaTEMaTUYECKOM JIOTMKHM, INPUHLWAI MaTEMaTUYECKON
UHAYKIIMY, Hadaja TeOpuH rpadoB, OCHOBHBIE TEOPEMBI IUIAHUMETPUU, METOJ
KOOpAMHAT Ha IIJIOCKOCTH.

K koHIty 2-ro rojia o6yueHus o0yyarouiiecst 10JKHbl YMETh: PEIlIaTh 3aa4u
0 TEOPUU MHOXKECTB, YMETh NPUMEHSITh Pa3IUYHbIE CIIOCOOBI PACKpPACOK K
pELICHUIO 3a/lad, YMETh pellaTh KOMOWHATOPHBIE 3a/Jaud, pellaTh MPOCThIC
BEPOSITHOCTHBIE 337]a4l, PEIIaTh 33a4l Ha ABUKEHHUE, padOTy, MPOLIEHTHI, YACTH,
CMECH U CIUIaBbl CPEAHErO YPOBHS CJIOKHOCTH, HECJIIOXKHBIE 3aJadd IO TeMaM
«MuBapnanT» u «Teopus Urp», 4ETKO CTPOUTH CBOU PACCYKIECHUS NPHU PELIEHUN
Pa3JINYHBIX JJOTUYECKUX 3a/1a4, YMETh IPUBOJNUTH JOKA3ATENBCTBA U PACCYKACHUS
Ha reOMETPUYECKOM MaTepuale.

CriocoObl  TPOBEpPKM  JOCTHXKEHHUS  PE3yJIbTaTOB:  MPOMEKYTOUHOE
TECTUPOBAHHUE MO KAXKIOW MPOUIEHHON Teme B ¢dopMare KOHKYpCa-OJUMITAAIBI
«Kenrypy», onnain-onmumnuanbl «Pokchopaa» naubo onummnuansl B (popmare

BOIIIl, no TeMaMm, BXOASIIMM B IIKOJbHBIA KypC MaTeéMaTUKH, TECTUPOBAHHUE B
dopmare OI'D u EI'D.

1.3.2. MeranpeaMeTHbIE pe3yJabTaThl

MeranpenmeTHbIe (moHMMaeM KakK «HAAITPEAMETHBIEY 158105
«BCETPEIMETHBICY ) 3HAHUS U HABBIKKM HEOOXOAMMBI JIJIsl IOMCKA PEIIEHUS HE TOIBKO
KOHKPETHBIX 00pa30BaTeIbHBIX 33/1a4, HO U B PA3JIMYHBIX PEATbHBIX KM3HEHHBIX
cuTyanusix ©u  (GOpPMHpPYETCS HE B TIPOIECCe TMPENOJaBaHUs KaKOro-TO
OTIPEJICIICHHOTO MIKOJIBHOTO MPEIMETa, a B XOJIE BCEro 00y4YeHUSI.

[Tociie wn3yyeHHs TPEITIOKEHHOIO Kypca YYallMecs MOoJydaT IPOYHbBIN
byHIaMEHT JJ1s1 JadbHEeUIIEeTr0 HHTE/UICKTYaIbHOTO PA3BUTHUSI, IPUUEM HE TOJBKO B
MaTEeMaTUYeCKOM HalpaBieHUH, HaydaTcsi TaKUM YHUBEPCAIbHBIM Y4YEOHBIM
JNEUCTBUSAM U KOMMYHUKATHUBHBIX HABBIKAM:
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~ CTPYKTYpHpOBaTh W 0000maTh pPa3IM4IHOrO poja HHPOPMAIMIO U
OTIPEENATh HAIEKHOCTh U IOCTOBEPHOCTh UCTOYHHKA,;

~ COIOCTaBUTh COJACPKAHUE YKA3aHHOM 3a]]a4M ¢ UMEIOIIUMHUCS 3HAHUSMU U
YMEHUSIMU;

~ CaMOCTOATENbHO CIUIAHUPOBATH CHOCOOBI JOCTHXKEHUSI TMOCTABICHHBIX
nesneil, HaxoauTh 3()PEeKTUBHBIE MYyTH JOCTHKEHUS PE3yJibTaTa, YMEHUE HCKATh
abTEepHATUBHBIC HECTAHJAPTHBIE CIOCOOBI pEIICHUS TT03HABATEIbHBIX 33/1a4;

- paccMaTpuBaTh pPa3HbIE TOYKUA 3PEHUSI W BHIOpATh MPABWIbHBIM MYTh
peanu3anuy NOCTABJICHHBIX 33/1a4;

- TIOYYBCTBOBAaTh YBEPEHHOCTh B CBOMX CHJIaX, Hay4darcsi HECTaHAapTHO
MBICJTUTh, APTYMEHTUPOBAHHO OTCTAUBATh CBOIO TOUKY 3PEHUS,

- pabotath B KOMaH/€, COTPyAHUYAaTh, OPraHU30BLIBATH COBMECTHYIO
JEATEIIBHOCTh C MEeJaroroM 1 0OJIHOKJIACCHUKAMU;

- OOHapy>KuBaTh M UCTIPABIIATH OMIMOKHU B PEIICHUAX U JI0KA3aTEIbCTBAX;

~ OLICHUTbH CBOM JACHCTBHUS, U3MEHATh UX B 3aBUCUMOCTHU OT CYIIECTBYIOIINX
TpeOOBAHMI U YCIOBHM, KOPPEKTUPOBATh B COOTBETCTBUH OT CUTYaIIHH;

— OMpPENENITh CYTh MOHATUH, 0000111aTh 00BEKThI, HAXOJIUTh AHAJIOTUH;

~ YCTaHaBJIMBATh MPUYMHHO-CJICICTBEHHBIC CBS3H.

CrocoObl TIPOBEPKH JIOCTHKEHUSI ITHX PE3YJIbTATOB 3aTPYAHUTEIbHBI B
YCIIOBUSIX CUCTEMBI JOMOJIHUTEIBHOTO 00pa30BaHMUSI U TOJBKO YaCTUYHO MOTYT
OBITh MPOAHATU3UPOBAHBI TEJArOroM Ha OCHOBE UTOTOBBIX (PYyOEKHBIX) TECTOB,
UTOTOBBIX MEPONPUATHIX (KOHKYpCaX-BUKTOPUHAX, WHTEJUICKTYaJbHBIX WIP-
COCTSI3aHUM) U HA TIpUMEpaxX YCIEUIHbIX BHICTYIIJICHUNM ydalluXcsl Ha OJUMITHAIax
Pa3JIMYHOTO YPOBHSI.

2.3.3. JInuHOCTHBIE pe3yabTaThl

JINYHOCTHBIE PE3YyJAbTAaThl MOHUMAKOTCS KaK JTOCTHUKEHHUS ydallluXcsl B HX
JUYHOCTHOM Pa3BUTHH. | OTOBHOCTh M CIOCOOHOCTH yUaITUXCs K CAMOPA3BUTHIO U
JUYHOCTHOMY  CaMOCOBEPIICHCTBOBAHWIO,  MOTYT  OBITh  MpPEICTaBJICHBI
CJIEAYIOIIMMU KOMIIOHEHTAMU:

~ CO3JaHH€ YCIOBUU JIJIsl pAHHEr0 CaMOONpenesieHus: U IpodeccuoHaIbHOM
OPUEHTAIIUU yYaIUXCs;

- (opMUpOBaHME CHUCTEMbl 3HAHMM, NPEACTABICHUN, CIOCOOCTBYIOIIMX
paHHEMY CaMOOIIPEACIICHUIO U MPOdECCUOHATBHOW OPUEHTALIMH YUAIlIUXCS;

- TOTPeOHOCTh B cCaMOpeaIn3aluu;

~ YMEHHE OIpEAeNaTh W CTaBUTh TMepel COo0O0W HOBBIE YYEOHBIC WM
MO3HABATEJIbHBIC 3aa4H, PACIIUPATH MO3HABATEIbHBIE UHTEPECHI,;

~ TIPUBBIYKA CAMOCTOSTEIBHOM pabOThI, CIIOCOOHOCTH CaMHUM OCBAaWBATh
HOBBIE 3HAHUS U YMCHUS,

- YMEHHE OCYUIECTBIISITh CAMOKOHTPOJIb, CAMOOLIEHKY, MPUHUMATh PEIICHUS
Y OCYIIECTBJISITH OCO3HAHHBIN BHIOOP B MTO3HABATEIILHON U YUEeOHOU JIeATeTLHOCTH,

~ TIPOSIBIISATH TOJEPAHTHOCTb, TEPIIUMOCTh, YMETh pa3peniaTb KOHMIUKTHBIC
CUTYyallNH;
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~ BBICTYUIMBATh JIPyrMe MHEHUS, a Takke (OopMyIupoBaTh, OTCTaUBAaTh U
apryMEHTHUPOBATh CBO€ MHEHHUE;

- c(popMUPOBAHHOCTH BHYTPEHHEHN MO3UIIMH, 3HAHUE OCHOBHBIX MOPAJIbHBIX
HOpPM U IOHUMaHHUE UX COLUAIbHON HEOOXOAUMOCTH.

B pesynprare OCBOEHHs NPOrpaMMbl yYallMecs IOJIy4aT BO3MOXKHOCTb
caMOpeaJu3allid B TaKOM TPAJULMOHHO CJIOXKHOM (KaK B IUIAHE ULIKOJIBHOM
IPOrpaMMBbl, TaK U B IUIaHE OJIMMIIMAIHOM OArOTOBKH ) IPEAMETE, KAK MATEMAaTHKA.

CrocoObl MPOBEPKHU AOCTUKEHUS 3TUX PE3YJIbTaTOB TAKXKE 3aTPYIHUTEIbHBI
B YCJIOBHSIX CHUCTEMBI JIOMOJHUTEIBHOIO 00pa30BaHUs U TOJIBKO YACTUYHO MOTYT
OBITh TTPOAHATM3UPOBAHBI TIEIArOTOM HAa OCHOBE HUTOTOBBIX (PyOEKHBIX) TECTOB,
UTOTOBBIX MEPONPUATHAX (KOHKYPCAaX-BUKTOPUHAX, WHTEJUIEKTYaJIbHBIX WIP-
COCTSI3aHUI) U HAa MPUMEpaX YCHEIIHbIX BBICTYIUICHUI yYalllUXCs Ha OJMMIINAAAX
Pa3IMYHOTO YPOBHSL. [Icuxomoro-negarornyeckoe CONIPOBOKJICHHE
(aHKETHpOBaHHE, KOMIUICKC MCUXOIUATHOCTHUYECKHX METOJUK), MPOBOAUMOE IO
YKEJIAHUIO YYaIIuXCs U POAUTEIICH, TAK)KE UTPAET B 3TOM IIPOLIECCE 3HAYUMYIO POJIb.

Kax MHCTPYMEHT I1E€JarOTUYECKON NOAJICPKKHU COLIMAJIbHOTO
CaMOOIIPENICIICHUS, OIPEACIICHUSA TPACKTOPUM HWHIAUBHUIYAJIBbHOIO  PAa3BUTUA
JUYHOCTH MOKHO paccMaTpuBaTh MEPCOHU(PUIMPOBAHHBIA YYET JOCTHIKEHUN
yueHuka. OgHUM U3 CIOCOOOB OILIEHUBAHMSI TUYHOCTHBIX PE3YJIbTaTOB MOKET OBITh
pednekcuBHblii TopTdosmo (cmocod (HUKCUPOBAHUS, HAKOIUICHUS M OIICHKU
WHJVBUAYAJIBHBIX JOCTHMKEHUW IIKOJBHUKA B ONPEACICHHBIM NEPUON €TO
00y4eHHs), B KOTOPOM OTPaKEHBI BCE 3HAYMMBIC COOBITHSI JIJIsl y4aIerocs: yudecOHbIe
JOCTHXKEHUSI, y4acTHUE€ BO BHEYPOUHOU AEATENBHOCTH (KPYKKH, (PaKyJIbTaTHUBBI,
HKCKYpPCHUH), BOJOHTEPCTBO, OOIIECTBEHHO-MOJE3HbIN Tpya. lloprdonano umeer
pedIeKCUBHBIA XapaKTep, UTO TAKXKE CIIOCOOCTBYET OPMUPOBAHUIO JTUYHOCTHBIX
pe3ynbTaToB (CIIOCOOHOCTh OLIEHUTh CBOM POCT, CBOM JOCTHKEHHMSI, ONPEACIIUTh
HalpaBlieHUE JajdbHeNero npoecCuoHaIbHOTO MyTH), K TOMY K€ MHOTHE BY3bl
IIPU 3aYMCIICHUN YYUTHIBAIOT TaKUe MOpTHOIHO.

VYpaBuenus u nepaBenctsa (20 u).

Teopus: Penienre HEpaBEHCTB U CUCTEM HEPABEHCTB.

[Ipaktuka: Pemienus ypaBHEeHUHM U CUCTEM YpaBHEHUM. PelieHue HepaBeHCTB
Y CHCTEM HEPABEHCTB.

I'eomeTpus (30 ).

Teopus: 3nakoMcTBO ¢ reomeTpueil. Harmsinnas reomerpus. I'eomeTpus Ha
KjeryaTto Oymare. MHOTOrpaHHUKHM, pa3BEepTKU. [eomMeTpus TpeyroybHUKA,
YETHIPEXYTOJIbHHKA.

[IpakTuka: 3agaun Ha MOCTPOEHUE LUPKYJIEM W JIMHENMKOW. Pemenue
TPEYTrOJbHUKOB. PemeHne 3amad ¢ KBaaparamMM W HOPSMOYTIOJIbHUKAMH,
BIIMCAaHHBIMU 1 ONTMCAHHBIMH OKPYKHOCTSAMHU. PellleHne oMMIIHaIHbIX 33/1a4.
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Pasnen 2. KoMiuieke opraHu3anMoOHHO-NIeIaroru4ecKux ycJa0BHid,

BKJIIOYAKIINI GOPMBI ATTECTALUA

1-i roa 00y4enust

No | nmara Tema 3anarus Kon- | Bpewms dopma Mecto ®dopma
BO | IpoBene 3aHATUA IIPOBEJEHUS | KOHTPOJIA
4aco HUs
B 3aHSTHS
Paznen 1: «OnuMnuagHas Kjiaccukay» (62 yaca)
1 BBoanoe TectupoBanue 2 IIpaxkTnueckas | Manas Tectuposa
pabota aKaJgeMus HUE
2 Pa3bop 3amau mpoOHOTO | 2 [Tpaktuyeckas | Mamnas Texymmii
TECTUPOBAHUS pabota aKajgeMus
3 CroxeTHble jJoruyeckue | 2 [TpakTuueckas | Manas Texkymuii
3aJja4H. pabota aKaJgeMus
4 3amaun Ha B3BCUIMBAHUS, 2 [Ipaktuueckas | Manas Texymmit
NepeJUBaHus, pa3pe3aHusl. pabota aKaJeMus
5 Hctunnbie " JIOJKHEBIE 2 [Ipaktuueckas | Manas Texymmit
BbICKa3bIBaHUSI. pabota aKaJeMus
6 Primtapu, mxensl, XUTpeEIsI. 2 [Ipaktuueckas | Manas Texymmit
pabora aKaJleMust
7 Pemenne OJIMMITMAIHBIX 2 [Ipaktunueckas | Manas Texymmit
3a/1a4 pabora aKaJleMust
8 ITpunuun Jqupuxie 2 IIpaxTnueckas | Manas Texymmun
pabora aKaJIeMust
9 IMpunuun  Jlupuxie B 2 IIpaxTnueckas | Manas Texymun
TeOMETPHUH pabota aKaJeMust
10 Oxpacka IUIOCKOCTH U ee | 2 ITpakTnueckas | Manas Texymnii
yacTei pabora aKaJIeMust
11 Pemenne OJIMMITMAIHBIX | 2 IIpakTnueckas | Manas Texymun
3a/1a4 pabota aKaJgeMus
12 [Tpu3Haky AETUMOCTH. 2 [TpakTnueckas | Manas Tectupona
pabota aKajgeMus HUE
13 [IpocTteie W  cocTtaBHBIE | 2 [TpakTueckas | Manas Texkymuii
qHCIIA. pabota aKaJgeMust
14 HOJl u HOK. 2 [TpakTuueckas | Manas Texymuii
pabota aKaJgeMust
15 Jlenenue c ocTaTKOM. 2 [TpakTuueckas | Manas Texymuii
pabota aKaJgeMust
16 Ocratku. Anroputm | 2 [TpakTnueckas | Manas Texymuii
EBxinpa. pabota aKaJgeMust
17 CpaBHeHuE M0 MOAYJIIO. 2 ITpakTnueckas | Manas Texymnii
pabota aKaJgeMust
18 Pemenune OJIMMIINAHBIX 2 [IpakTuueckas | Manas Texymuit
3aa4 pabora aKaJIeMust
19 YpaBHEHUS B LENBIX YACIAX 2 IIpaxTnueckas | Manas Texymun
pabora aKageMus
20 Teopema depma 2 ITpakTnueckas | Manas Texymunii
pabora aKageMus
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21 Teopema Ditnepa. 2 [Tpaktuueckas | Manas Texymuit
pabota aKaJeMusI
22 Pemenue OJIMMIINATHBIX 2 [TpakTnueckas | Manas Texymuit
3a/ad. pabota aKaJeMusI
23 3HaAKOMCTBO C T€OpHEH UTP. 2 [IpakTrueckas | Manas Texymuit
pabota aKaJeMusI
24 Urpbl-uryTkH. 2 [TpakTuueckas | Manas Texymuit
pabota aKaJeMusI
25 BeIUrpBINITHBIE CTpATETHH. 2 [Ipaktnueckas | Manas Texymuit
pabota aKaJeMusI
26 [TonsiTie MHBapUaHTa Ha 2 [TpakTnueckas | Manas Texymuit
IpUMEpE YETHOCTH. pabota aKaJeMusI
27 [pyrue npumepsl 2 ITpakTuueckas | Manas Texymunii
WHBapPHAHTOB. pabota aKaJgeMus
28 Pewenune OJMMITMAAHBIX | 2 [TpakTnueckas | Manas Texkymuii
3ajad. pabota aKaJgeMus
29 Pemenune OJMMITMAJHBIX | 2 [TpakTnueckas | Manas Texkymuii
3a1au pabota aKaJgeMus
30 KontponsHoe TectupoBanue | 2 [Mpaktuyeckas | Mamnas Texymmii
(omummnuana, KOHKYpC, paboTta aKageMus
BUKTOPHHA)
31 Paz6op 3a1a4 KOHTPOJIBLHOTO 2 [TpakTuueckas | Manas Texymuii
TECTUPOBAHUS (OJTUMITAAIIBI, pabora aKaJemMus
KOHKYpCa, BUKTOPHUHBI)
Paznen 2: «MuoxecrBa. KomOunaropuxkay» (16 u)
32 Koneunsle u OeckoHeuHble | 2 ITpakTnueckas | Manas Texymnii
MHOECTBA. pabora aKaJIeMust
33 [IpoBepounas padora 2 [TpakTudeckas | Mamnas PyOexHbI
pabota aKaJeMus i
34 Kpyru Diinepa. 2 [Ipaktuueckas | Manas Texymuit
pabota aKaJeMus
35 ®opmyna BKITIOYCHUH- | 2 [TpakTnueckass | Manas Texymuii
UCKJTFOUEHUH. IIpaBuna pabota aKajeMus
CYMMBI ¥ TIPOU3BE/ICHUSI.
36 [TepecTaHOBKH. 2 ITpakTnueckas | Manas Texymnii
Pazmemenus. Coueranusi. pabora aKaJieMust
37 Pemenue 3amad | 2 [TpakTuueckas | Manas Texymuit
KOOPJAMHATHBIM METOJIOM pabota aKajeMus
38 KoHTpoasHOE TecTupoBanue 2 IIpaxtnueckas | Manas Texymun
(omumminana, KOHKYPC, pabora aKaJieMHust
BUKTOpPUHA)
39 Pa36op 3amad kOHTpONBHOTO | 2 [Mpaktudeckas | Mamnas Texymmii
TECTUPOBaHUS (OTUMITHAIBI, pabota aKajeMus
KOHKYpCa, BUKTOPHUHBI)
Pasznea 3: «Auredpa u reomerpusp» (66 yacoB)
40 OcHoBHbIE CIOCOOBI 2 IIpaxTnueckas | Manas Texymun
pelieHus 3a1a4 Ha pabota aKazeMus

COCTABJICHUE YPAaBHECHHUN.
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41 Pemenue 3ama4 Ha [Tpaktuueckas | Manas Texymuit
JIBUKEHHE. pabota aKaJeMust
42 Pemenue 3amay Ha paboTy. [TpakTnueckas | Manas Texymuit
pabota aKaJeMusI
43 Penrenue 3a71a4 Ha [IpakTnueckas | Manas Texymmit
IPOIICHTHL. pabota aKaJaeMus
44 Pewenne 3anaq Ha cMecu U IIpaxkTnueckas | Manas Texymmun
CILJIaBBbI. pabota aKaJIeMHUs
45 YpaBHEHUS B LIEIIbIX YNCTIAX, IIpaxkTnueckas | Manas Texymmun
METO/Ibl UX PELICHUS. pabota aKaJIeMHUs
46 Pewenne OJIMMITUAIHBIX IIpaxkTnueckas | Manas Texymmun
3a/1a4 pabota aKaJIeMHUs
47 Penrenue OJIMMITHAIHEBIX [IpakTnueckas | Manas Texymmit
3a/1a4 pabora aKaJieMust
48 OcCHOBHEBIE METOIbI [Ipaktunueckas | Manas Texymmit
pelIeHNs ypaBHEHUH. pabota aKaJeMus
49 YpaBHEHUS BBICIIINX [Ipaktuueckas | Manas Texymmit
crenenerr. Cxema ['opHepa. pabora aKaJleMust
50 OCHOBHEBIE METObI [Ipaktuueckas | Manas Texymmit
pelIeHNs TMHEWHBIX CUCTEM pabota aKaJgeMus
YpaBHEHUU.
o1 OcHoBHbIE METO/BI IIpakTnueckas | Manas Texymmun
penieHus HEJIMHEHHBIX paboTta aKaJeMus
CHUCTEM YpaBHEHUM.
52 Pentenue OJIMMITMAIHBIX IIpakTnueckas | Manas Texymmit
3a/1a4 pabora aKaJIeMust
53 YuciioBble HEPABEHCTBA IIpaxtnueckas | Manas Texymun
pabora aKaJIeMust
o4 CBolicTBa HEPABEHCTB [TpakTnueckas | Manas Texkymuii
pabota aKaJgeMus
55 OcHOBHBIE METO/1bI [TpakTnueckas | Manas Texkymuii
pEILIECHNs HEPAaBEHCTB pabota aKaJgeMus
56 Meron uHTEpBAJIOB IIpakTnueckas | Manas Texymmun
pabota aKaJgeMus
S7 O0600611eHHbII METO] [TpakTnueckas | Manas Texkymuii
VUHTEPBAJIOB pabota aKaJgeMus
58 Pemenne OJIMMITUATHBIX IIpaxkTnueckas | Manas Texymmi
3a/1a4y pabota aKaJgeMust
59 3ajauu Ha NOCTPOEHUE IIpakTnueckas | Manas Texymmi
LUPKYJIEM U JIUHENKOM. pabota aKaJgeMust
60 Harmnsimaast reometpusi. [Mpaktudeckas | Mamnas Texymmii
pabota aKaJgeMust
61 I'eomerpuss Ha KieT4aTOU IIpaxTnueckas | Manas Texymun
Oymare. pabora aKaJIeMust
62 Pemrenue OJIMMITMAJHBIX [IpakTnueckas | Manas Texymmit
3aa4 pabora aKaJIeMust
63 MHoOrorpaHHukH, IIpaxTnueckas | Manas Texymun
pa3BEPTKH. pabora aKaJIeMHUst
64 I'eomerpus TpeyronbHUKA. IIpaxTnueckas | Manas Texymun
pabora aKageMus
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65 KBaapatsr u 2 [Tpaktuueckas | Manas Texymuit
IPSIMOYTOJIbHUKHU. pabota aKaJeMust
66 [TapamnenorpaMmmbl, pOMOBI. 2 [TpakTnueckas | Manas Texymuit
pabota aKaJeMusI
67 Tpanemnuusi. 2 [IpakTrueckas | Manas Texymuit
pabota aKaJeMusI
68 Jenvrons. 2 [TpakTuueckas | Manas Texymuit
pabota aKaJeMusI
69 Pemenue OJIMMIINATHBIX 2 [Ipaktnueckas | Manas Texymuit
3a1a4 pabota aKaJaeMus
70 Pemenue OJIMMIINATHBIX 2 [TpakTnueckas | Manas Texymuit
3a1a4 pabota aKaJaeMus
71 KontponsHoe TectupoBanue | 2 IIpaxkTnueckas | Manas Wrorosslit
(onuMmnuana, KOHKYPC, pabota aKajeMus
BUKTOPHHA)
72 Paz6op 3a1a4 KOHTPOJIBLHOTO 2 [TpakTrueckas | Manas Texymuii
TECTUPOBAHUS (OJTUMITUAIBI, pabora aKaJeMus
KOHKYpCa, BUKTOPHUHBI).
ITonBenenue nToros.
Hroro 144
2-ii ro1 00y4eHus
No | nara Tema 3anaTus Kozn- Bpewms ®opma Mecto ®dopma
BO poBeJe 3aHSTUS IPOBEJEHUS | KOHTPOJIS
4acoB HUS
3aHSTHUS
Pa3nea 4: «KomiiekcHbIe YHCJIa H MHOTOYJICHBI»
1 BBoaHoe TectupoBanue. 2 [IpakTnueckas | Manas Tectuposa
pabora aKajgeMus HUE
2 Pa36op 3agau  BBOJHOIO 2 IIpaktueckas | Maias Texymun
TECTUPOBAHUS. pabora aKaJeMus
3 Pemenue YpaBHEHUNU 2 IIpaktnueckas | Maias Texymmun
BBICIIIUX CTENEHEH pabota aKaJeMus
4 Pemenue yYpaBHEHUNU 2 IIpaktueckas | Maias Texymun
BBICIIIUX CTENEeHeN pabota aKaJieMus
5 MHOrouseHsl U UX KOPHU 2 IIpaktnueckas | Mainas Texymun
pabora aKaJeMus
6 MHOrouseHsl U UX KOPHU 2 IIpaktrueckas | Mainas Texymun
pabora aKaJeMus
7 JenuMoCcTh MHOTOWICHOB 2 IIpaktnueckas | Mainas Texymun
pabora aKaJeMus
8 Anroput™M  JeneHus  C 2 IIpaktnueckas | Mainas Texymun
OCTaTKOM pabota aKaJeMus
9 Teopema besy wu ee 2 [Mpaktnyeckas | Mamas Texymmii
CJIEJICTBUS pabota aKajgeMus
10 Teopema besy wu ee 2 [Mpaktnyeckas | Mamas Texymmii
CJIEJICTBUS pabota aKaJgeMus
11 Teopema Buera 2 [IpakTrueckas | Manas Texymuit
pabora aKaJeMus
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12 Kpartubie KOpHHU 2 [Ipaktrueckas | Manas Texymuit
MHOTOYJICHA pabora aKaJeMus
13 [Tpon3BOHBIN MHOTOWIEH U 2 [Ipaktrueckas | Manas Texymuit
€ro CBOICTBa pabora aKaJeMus
14 [Tpon3BOHBIN MHOTOWIEH U 2 [Ipaktrueckas | Manas Texymuit
€ro cBOiicTBa pabota aKaJeMus
15 ®opmyna Teitnopa 2 [Ipaktuueckas | Manas Texymuit
pabota aKajeMus
16 ®dopmymna Teitnopa 2 [Ipaktuueckas | Manas Texymuit
pabota aKaieMus
17 KowmruiekcHeie uncna 2 IIpakTnueckas | Mainas Texymmun
pabota aKajeMus
18 KomruiekcHble ynuciaa 2 [IpakTrueckas | Mainas Texymuii
pabora aKaJeMus
19 [IpuMeHeHnsT KOMILIEKCHBIX 2 IIpaktnueckas | Mamnas Texymmit
YuUCe paborta aKaJeMus
20 [IpuMeHeHnsT KOMILTEKCHBIX 2 IIpaktnueckas | Mamnas Texymmit
quCen paborta aKaJeMus
21 KommuiekcuHeie KOpPHHU 2 [Ipaktnueckas | Mainas Texymun
MHOTO4JIeHa pabota aKaJieMus
22 KommnekcHbie KOpHHU 2 [IpakTnueckass | Manas Texkymuii
MHOTO4JIeHa pabota aKaJieMust
23 OcHoBHas Teopema anreOpsl 2 [Mpaktnyeckas | Manas Texymmii
pabota aKaieMus
24 OcHoBHast TeopeMa anredopbl 2 [IpakTnueckass | Manas Texymuii
pabora aKaJeMus
25 CnenctBusi M3 OCHOBHOM 2 [IpakTnueckas | Manas Texymnii
TEOPEMBI aNTreOphI paborta aKaJeMus
26 CnenctBusi M3 OCHOBHOM 2 [IpakTnueckas | Manas Texymnii
TEOPEMBI aNTreOphI paborta aKaJeMus
27 I'eomeTprueckue 2 [IpakTnueckas | Manas Texymnii
NPUIIOKEHUST KOMIUIEKCHBIX pabora aKaJeMus
qucel
28 Teopema be3y u KOHEYHEIE 2 [Mpaktnyeckas | Mamas Texymmii
OJIs pabota aKaJeMus
29 Teopema be3sy m KOHEYHEIE 2 [Mpaktnyeckas | Mamas Texymmii
OJIs pabota aKaJeMu
30 KonTtponbpHOE TECTHpOBaHHE 2 [Mpaktryeckas | Mamas PyGexHbI
(onumnuana, KOHKYPC, pabota aKajieMus i
BUKTOPHHA)
31 Pa30op 3a1a4 KOHTPOJILHOTO 2 [IpakTnueckass | Manas Texymuit
TECTUPOBAHUS (OIUMITHAIBI, pabota aKajieMus
KOHKYpCa, BUKTOPHUHBI)
Pa3nea 5: «['eomeTprueckne npeodpa3oBaHusD)
32 [TapannensHbIid TIEPEHOC B 2 [Mpaktnyeckas | Mamas Texymmii
TUIAHUMETPHUH pabota aKaJIeMus
33 [TapannensHBIl TIEpEHOC B 2 [Ipaktrueckas | Manas Texymuit
TUIAHUMETPHUH pabora aKaJeMus
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34 [TocTtpoenus U IIpakTnueckas | Mainas Texymmun
TFEOMETPUYECKUE MecTa pabota aKajgemMus
TOUYEK
35 [ToBopoOT B muaHUMETPUU [IpakTnueckas | Manas Texymmit
pabora aKaJeMus
36 IToBopot Ha 90° [Ipaktrueckas | Manas Texymuit
pabota aKaJeMus
37 IToBopoTt Ha 60° [Ipaktrueckas | Manas Texymuit
pabora aKaJeMus
38 Komnozuius moBopoTos [IpakTnueckas | Manas Texymmit
pabota aKaJeMus
39 LenTpanpHas cuMmmeTpus [IpakTnueckass | Manas Texymuii
pabota aKajgemMus
40 LlenTpanpHas cuMMmeTpus [IpakTnueckas | Mainas Texymmn
pabota aKajgemMus
41 CaolicTBa cuMMeTpuUit [IpakTnueckas | Mainas Texymmun
pabota aKajgemMus
42 OceBas cuMMeTpus [IpakTnueckas | Mainas Texymmun
pabora aKageMu
43 OceBas cuMMeTpus [IpakTnueckas | Mainas Texymmun
pabota aKajgemMus
44 I'omorerns B uiannMeTpun [IpakTnueckas | Mainas Texymmun
pabota aKajgemMus
45 I'omorerns B ruilaHnMeTpun [IpakTnueckas | Mainas Texymmun
pabora aKajgeMus
46 IToBOpOTHas roMOTETHSA IIpaktueckas | Maias Texymun
paborta aKaJeMus
47 IToBOpOTHass roMOTETHS IIpaktueckas | Mainas Texymmun
paborta aKaJeMus
48 Kommnosumus [IpakTnueckas | Mamnas Texymmit
npeoOpa3oBaHMil B paborta aKaJieMus
IJIAHUMETPUH
49 Komnosunus [IpakTnueckas | Mainas Texymmun
npeoOpa3oBaHuil B pabora aKazgemMus
IJTAHUMETPUH
50 [TapamienbHbIN IEPEHOC B IIpaktnueckas | Mainas Texymun
ITOCTPAHCTBE pabota aKaJeMus
51 [TapamienbHbIN IEPEHOC B IIpaktnueckas | Mainas Texymmi
ITOCTPAHCTBE paborta aKaJeMus
52 [TpoBepounas pabota [IpakTnueckass | Manas PyGexxHbIit
pabota aKajgeMus
53 CuMMeTpUsi OTHOCUTEIIBHO IIpaktnueckas | Mainas Texymmi
TOYKH B POCTPAHCTBE pabota aKaJeMus
54 CuMMeTpHs OTHOCUTEIBHO IIpaktnueckas | Mainas Texymmi
psIMON B IPOCTPAHCTBE pabota aKaJeMus
55 CuMMeTpHs OTHOCUTEIBHO IIpaktnueckas | Mainas Texymmi
IPSIMOY B IPOCTPAHCTBE pabota aKajgemMus
56 Ocu cummerpun IIpaktrueckas | Mainas Texymun
paborta aKageMust
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57 Ocu cuMmmMmeTpun 2 [Ipaktrueckas | Manas Texymuit
pabora aKaJeMus
58 CummeTpHsi OTHOCHTEIIBHO 2 [Ipaktrueckas | Manas Texymuit
TUIOCKOCTH pabora aKaJeMus
59 CummeTpHsi OTHOCHTEIIBHO 2 [Ipaktrueckas | Manas Texymuit
TUIOCKOCTH pabora aKaJIeMus
60 [TnockocTH cUMMETPUH 2 [Ipaktrueckas | Manas Texymuit
pabota aKaJeMus
61 [TnockocTH cUMMETPUH 2 [Ipaktrueckas | Manas Texymuit
pabora aKaJeMus
62 [ToBOPOT BOKpYT MIPSAMOit 2 [Ipaktrueckas | Manas Texymuit
pabota aKaJeMus
63 [ToBOpOT BOKpYT TIpsIMOHA 2 [MpakTuueckas | Manas Texymuii
paboTta aKaJeMus
64 ['omoTtetus B mpocTpaHcTBe 2 [IpakTnueckass | Manas Texkymuii
paboTta aKaJeMus
65 ['omoTtetus B mpocTpaHcTBe 2 [IpakTnueckass | Manas Texkymuii
paboTta aKaJieMus
66 Komnozunus 2 [Ipaktnyeckas | Manas Texymmii
npeoOpa3oBaHUA pabora aKaJeMuUs
67 Komnozunus 2 [IpakTnueckass | Manas Texkymuii
npeoOpa3oBaHUA pabora aKaJeMuUs
68 JIBuKeHUsI B IIJITaHUMETPUU 2 [IpakTnueckass | Manas Texkymuii
paboTta aKaJeMus
69 JIBuKeHUsl B IJIaHUMETPUU 2 [IpakTnueckass | Manas Texymuii
pabora aKaJeMus
70 Knaccudukanus asmkeHu 2 [Ipaktnueckas | Manas Texymuit
paborta aKaJeMus
71 JIBM>KEHUs B IPOCTPAHCTBE 2 IIpaktueckas | Mainas Texymmun
paborta aKaJeMus
72 JIBM>KEHUs B IPOCTPAHCTBE 2 IIpaktnueckas | Maias Texymun
paborta aKaJieMus
73 Knaccudukanus asmkeHui 2 [Ipaktnueckas | Manas Texymuit
paborta aKaJeMus
74 KoHTponbHOE TecTupoBaHue 2 [IpakTnueckas | Manas PyGexHbIit
(omummiuana, KOHKYPC, paborta aKaJeMus
BUKTOpPUHA)
75 Paz6op 3amau 2 [Mpaktnyeckas | Mamas Texymmii
KOHTPOJILHOTO pabota aKajeMus
TECTUPOBAHUS (OJIMMITHAIBI,
KOHKYpCa, BUKTOPHHBI)
Paznen 6: «Auredpa u MaTeMaTH4eCKMH aHAJIN3)
76 Yucnosbie 2 [IpakTnueckas | Mainas Texymmi
10CJIEI0BATEIbHOCTH pabota aKaJeMus
77 CaoiicTBa YHUCIIOBBIX 2 [IpakTnueckas | Mainas Texymmi
NOCJIEI0BATEIbHOCTEN pabota aKaJeMus
78 CaoiicTBa YHUCIIOBBIX 2 [IpakTnueckas | Mainas Texymmi
NOCJIEI0BATEIbHOCTEN pabota aKaJeMust
79 Apudmerndeckas 2 [Ipaktrueckas | Manas Texymuit
nporpeccust pabora aKaJieMus
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80 ['eomerpuueckas [Ipaktrueckas | Manas Texymuit
nporpeccust pabora aKaJeMus
81 beckoneunas [IpakTnueckas | Manas Texymmit
reoMeTpudecKas pabota aKaJeMus
nporpeccus
82 [penen [Ipaktuyeckas | Manas Texymmii
110CJIEI0BATENIbHOCTH pabota aKajieMus
83 [penen [Ipaktuyeckas | Manas Texymmii
110CJIEI0BATEIbHOCTH pabota aKajeMus
84 [Ipenensl, cBA3aHHBIE C IIpakTnueckas | Mainas Texymmun
YHCJIOM € pabota aKaieMus
85 [Ipenensl, cBA3aHHBIE C IIpakTnueckas | Mainas Texymmun
YHCJIOM € pabota aKajeMus
86 [Tpenen pynkuuu [IpakTrueckas | Mainas Texymuii
pabora aKaJeMus
87 MeToIbl BEIYUCIIEHUS IIpaktnueckas | Mamnas Texymmit
npenenoB QyHKIHHA pabora aKaJIeMust
88 HenpepbIBHOCT yHKIIHH IIpaktnueckas | Mamnas Texymmit
pabora aKaJieMus
89 HenpepbIBHOCTH pyHKIIHH IIpaktnueckas | Mamnas Texymmit
paborta aKaJieMus
90 AcumnToTh Tpaduka [Ipaktrueckas | Mainas Texymuii
GyHKIIUN pabora aKaJeMus
91 AcumnToTh Tpaduka [IpakTrueckas | Mainas Texymuii
GyHKIIUN pabota aKaJeMus
92 [TpousBoHas GpyHKIIMH [IpakTnueckas | Manas Texymnii
paborta aKaJeMus
93 Boruncnenmne npon3BoaHbBIX [IpakTnueckass | Manas Texymuii
pabora aKaJeMus
94 I'eomerprueckuii cMbICT [IpakTnueckas | Mainas Texymmun
IPOM3BOJIHOM pabora aKaJieMus
95 MexaHn4YeCcKHnil CMBICIT [IpakTnueckas | Mainas Texymmun
IPOM3BOJIHOM pabora aKaJeMus
96 MOHOTOHHOCTbH (PYHKIIMH [IpakTnueckas | Mainas Texymmun
pabora aKaJieMus
97 [IpomexyTku [IpakTnueckas | Mainas Texymmun
MOHOTOHHOCTH pabota aKaJeMus
98 OkcTpeMyM QyHKIIAN [MpakTnueckass | Manas Texymuit
pabota aKaJeMus
99 HawnOompIiee 1 HanMeHbIIIee [Mpaktnyeckas | Mamas Texymmii
3HaYeHue PyHKLIUU pabota aKaJeMus
100 [Toctpoenue rpadpuka [IpakTnueckas | Manas Texymnii
byHKIIMHN pabota aKaJIeMus
101 [Toctpoenue rpadpuka [IpakTnueckas | Manas Texymnii
byHKIIMHN pabota aKaJIeMus
102 Omnpenenenue [IpakTnueckas | Manas Texymnii
nepBooOpa3HOn pabora aKaJeMus
103 Brruncnenune [IpakTnueckas | Manas Texymnii
HEOIPEEICHHOT O pabota aKajeMus
UHTErpaia
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104 OrnpeneneHHbI HHTErpall 2 [Ipaktrueckas | Manas Texymuit
pabora aKaJeMus

105 I'eomeTpuyeckuii CMBICIT 2 [Ipaktrueckas | Manas Texymuit
OTIpeIeNIEHHOT0 UHTErpaa pabora aKaJIeMus

106 ®opmyna HeroToHa- 2 [Ipaktrueckas | Manas Texymuit
JleiibHuna pabora aKaJeMus

107 KoHnTtposbHoe 2 [Ipaktrueckas | Manas Hrorosslit
TECTUPOBaHUE (OTUMITHAA, pabora aKaJeMus
KOHKYPC, BUKTOpUHA)

108 Pasbop 3amau 2 [Ipaktuyeckas | Manas Texymmii
KOHTPOJILHOTO pabora aKaJieMust

TECTUPOBaHUS (OJIUMITHAIBI,
KOHKYypCa, BAKTOPUHBI).
IlonBeaenue UTOroOB.

HUroro 216

2.2. YcaoBus peajin3ainum nporpaMmmal

MarepuaibHO-TEXHUYECKOE 00ECIIeUeHUE: 3aHATUS TIPOBOJSATCS B KaOMHETE
MaTeMaTUKH, 00OpYJOBAaHHOM MapTaMU M CTYJbsIMU Ha 12 MOCaJOYHBIX MECT,
MapKepHasi 10cka, umeeTcsi pabouee mecto npenoaasaresns ¢ [1K, 7 ITK as pabotsl
YYCHUKOB, MYJIbTUMEJUWHAS YCTAaHOBKA C JKpaHOM. Bce KOMIBIOTEPHI HUMEIOT
BbIXOJ B IHTEpHET.

YuebHo-meToanueckoe obecrneueHrue: B KaOMHETE UMEIOTCS ydeOHbIe
nocobust [4-6], [8-10] (cmmcok muTepaTypbl, PEKOMEHIOBAHHBIM ydarluMmcs),
pa3aTOYHbIN MaTepuai, OTOOpaHHBIM aBTOPOM 332 MHOTOJIETHIOI pabOoTy a Takke
MPE3EHTAIlMM HAa HEKOTOPHIE TEMbI U UTOTOBBIE (UTPOBBIC) MEPOTIPUSITHSI.

NudopmarnmonHoe obecrnieueHue: MyabTUMEIUINHAS YCTAHOBKA C DKPAaHOM,
noakmrouéHHas k [IK memarora, Bce KOMIBIOTEpHl B KaOMHETE UMEIOT BBIXOJ B
HNuTeprer.

Opranuzamusi 3aHATHM TOCTPOEHA B COOTBETCTBHUM C CaHUTapHO-
AMUJEMUOJIOTUUECKUMHU  TpeOOBaHMSIMU K WX TPOBEACHUIO B  CHUCTEME
JIOTIOJIHUTEJILHOTO 00pa30BaHUs JICTEH.

2.3. @opMbI KOHTPOJISl U ATTECTANUH YYAIIUXCS

IIporpaMMoil  IIPEyCMOTPEHBI  CIEAYIOIIME  6UObl  KOHMPONA U
ammecmayuu y4auiuxcs, YT0 OTPAKEHO B KAJICHIAPHOM IIAHE IPOTrPaMMBbl

o 6600HbIIl — HA TIEPBOM 3aHATUU TPYIIILI IEPBOTO Tofa 00yYeHus s
BBISIBJICHUS 00bE€Ma CTapTOBBIX 3HAHWI, HA TMEPBOM 3aHITHUH TPYII BTOPOro MU
TPETHEro rojia 00y4eHus JJis BbISIBJICHUS! YPOBHS YCBOCHHS MaTepuaia, U3y4eHHOrO
B paMKax MpOrpamMMbl paHee;

o meKyujuii — 7151 BbISIBIICHNS YPOBHS M Ka4€CTBAa YCBOCHMS N3Y4EHHOTO
MaTepuana;
o Pyoesrcnplil — 115 BBISIBICHUS TPUOOPETEHHBIX YMEHUN U HABBIKOB TIO

KOKJIOMY pa3Jiely U HEKOTOPBIM 0CO00 BaKHBIM TEMaM;
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¢ UMO206blil — T BBISIBICHUS TPUOOPETEHHBIX YMEHUI M HABBIKOB 10
KKJIOMY o1y OOy4eHHUSI.

Dopmbl KOHMPOAA. TECTbl, MHUHU-OJUMIIUAJBI, KOHKYPCHI-BUKTOPHUHBI,
MaTeMaTU4YeCKHe Urphbl (M3BECTHBIN BceM MaTOoi U aBTOpCKHE pa3pabOTKU: Urpa
«100 x 1» u «Hemopckoit 60i1»), CaMOKOHTPOJIb, 3a4€Thl, JTOKIAIbl, Y4acTHE B
OJIMMITHAJIaX U KOHKYpCaX.

2.4. OneHOYHbIE MATEPUAJIBI

OcHoBHass (QPYHKIMS ~ OIEHWBAHUS  3aKJIIOYACTCS B OPHCHTAINH
00pa30BaTeNBLHOTO MpoIlecca Ha JOCTHKEHHE TUIAHUPYEMBIX pPE3yJIbTaTOB
OCBOCHMsSI 00pa3oBaTenbHON TporpamMmbel M oOecrieueHue dPQPekTUuBHON
oOpaTHOI cCBsi3M. B OCHOBY KpHUTEpHUEB OILIEHKH Yy4eOHON AesITeIbHOCTH
yUYaIUXCS TI0 MPEIMETY MOJIO0KEHbI OOBEKTUBHOCTD U €UHBIN JTUIAKTHUYECKUI
MOAXO0/, OOIICTIPUHATHIN NpU OIEHMBAHMM 3a7ad B MaTeMaTHYECKUX
OJIUMITHAJIAX.

OCHOBHOM ~ METOAMKOHM, TO3BOJISIONIEH  ONpPENeNsATh  JIOCTHIKCHUS
OOYYarOIIMMUCS TUTAHUPYEMBIX PE3yJbTAaTOB, SBISETCS BOBJICYCHHOCTh B
OIICHOYHYIO JeATEIbHOCTh, KaK Iielarora, TaK W CaMHX YYEHHUKOB.
[Ipenmonaraercs eOWHBIA TOAXOJ K OILEHKE pe3ydbTaTOB 00pa3oBaHUS,
MO3BOJISIONINN BECTH OICHKY JOCTIDKEHHS OOYUYaIOIIMMUCS BCEX TPEX TPYIII
PE3yNIbTaTOB 00PA30BAHUS: TUYHOCTHBIX, TPEAMETHBIX, METAPEIMETHBIX.

OCHOBHBIC PUHIIUATIBI OIICHUBAHUS TIPUBEACHBI B TAOJHIIC.

banbl [TpaBuibHOCTH (OIIMOOYHOCTH) PEIICHHUS

7 [TomHOE BEpHOE pelICHHUE.

6-7 Beprnoe pemenune. MMerorcs HeOoONbIIME HEIOYETHI, B
1[€JIOM HE BIUSAIOUIME HA PEUICHUE.

Pemenne B nienoM BepHoe. OHAKO OHO COIEPKUT PSif

5.6 OIIUOOK, 100 HE PACCMOTPEHUE OTJCIBHBIX CITYyYaeB, HO MOKET
CTaTh TPABWIBHBIM TIOCJIE€ HEOOJBIINX WCIPABICHUNA WU
JIONIOJIHEHU M.

4 BepHo paccmorpeH oauH u3 AByX (0oJiee CIOMXKHBIN)
CYILIECTBEHHBIX CIIy4aeB.

9.3 JlokazaHbl BCIIOMOTaTeIbHbIE YTBEPKJICHHSI,
MTOMOTAIOIINE B PEIICHUH 3a]]a4H.

1 PaccmoTpensl  oTmenpHBIE  BaKHBIC — CIydaud — TpU
OTCYTCTBUU PENICHHMS (MU TIPHU ONMTMOOYHOM PEIICHUN).

0 Penienne HeBepHOE, TPOJIBUKEHUS OTCYTCTBYIOT.

0 Pelienue oTcyTCTBYET.

Taxke mpu penieHUuM 3a1ad TOBBIIIEHHOW CIIOXHOCTH MNPO(UIBLHOTO
9K3aMEHa NPUMEHSETCS €IMHbIA MOJIXO0Jl, OOUIEHPUHSTHIA TPU OLEHUBAHUU
TaKuX 3aJa4 IIpU IPOBEPKE IKCIIEPTAMU.

OCHOBHBIE IPUHIUIIBI OLICHUBAHUSA MTPUBEACHBI B TAOJIHIIE.
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bajutel Kpurepuu onenuBanms

4 Maxcumanovuoiii bann
4 BepHO BBITIOJHEHBI: @), 0), Bupuyep), Bonenxa)
3 BepHO BBINOJNHEHBI TpU IMyHKTa M3 4YETbIpeX: a), 0),

BanMep) 5 BoueHKa)

9 BepHo BBINOJNIHEHBI JABa IMyHKTa W3 4YeTbIpex: a), 0),

BanMep) ) BoueHKa)

1 BepHo BBINOTHEHBI OJWH MYyHKT M3 YEThIpeX: a), 0),
BanMep); BoueHKa)

0 Pemenne HE COOTBETCTBYET HU OJHOMY M3 KPUTEPHEB,
TIEPEYNCIIEHHBIX BBIIIEC

2.5. MeTounquKne MaTEpHaJIbl H PEKOMEHIAIIUHA

MeTobl OpraHu3aluy U OCYIECTBICHUS yUeOHOMN A TEIbHOCTH:

—  CJIOBECHBIE (JIEKIUS, CEMUHAp, MacTep-Kiacc);

—  HarjIsAHble (YepTEXH, IPE3CHTAUN);

— TMPaKTHYECKHE METOJBl CaMOCTOSTEIIBHOW pabdOThl W padOTHl IOA
PYKOBOACTBOM TpernojaBareis (pemieHne 3a7ad B TPYMIeE, CaMOCTOSITEIbHBIC
YIpaKHECHHSI, HHINBUTYaTbHBIC KOHCYJIBTAITNH);

—  PpemnpoayKTHUBHBIC M MPOOJIEMHO-TIONCKOBBIC (OT YaCTHOTO K OOIIeMy U
Hao000poT).

Meroapl  CTUMYJIUpOBaHUS W  MOTHUBAallMM  y4€OHO-TIO3HABATEIHHOM
e TeTbHOCTH:

— CTUMYJIMPOBAHUS U MOTHBAIIMU UHTEpEca K 00y4eHHIO (MCIIOIb3YETCs BCE
METO/Ibl OpTraHU3aIMN Y4eOHOTO MPoliecca ¢ MEeJIbI0 ICUXO0JIOTUYECKONW HaCTPOUKH,
noOyXICHUS K YUCHHIO);

— MOTHBAIUS J0JITa U OTBETCTBEHHOCTH B MPOIIECCE 00yUCHUS.

Metoapl KOHTPOJIE U CaMOKOHTpPOJs 3a dA(PGEeKTUBHOCTHIO y4eOHO-
MMO3HABaTEIbHON IEATEILHOCTH:

— METOJIBI YCTHOTO KOHTPOJIS U CAMOKOHTPOJIS;

— METOJIbl MTUCbMEHHOTO KOHTPOJISI 1 CAMOKOHTPOJIS;

— METOJIbI MPAKTUIECKOTO KOHTPOJIS M CAMOKOHTPOJIS.

B xone peanmzanuu 0oO0y4deHHs MO MPOTPAMME HCIOJB3YIOTCS CIEIYIOIINe
oOpa3zoBaTeIbHbIE TEXHOJIOTHHU:

— TEXHOJIOTHUS TPYNIIOBOTO O0yUYCHHS,;

— TEXHOJIOTHUS MPOOJIEMHOTO 00YUYEeHMUS;

— TEXHOJIOTHUS KOJUICKTUBHOTO B3aUMOOOYUCHHS,;

— TexHojorus auddepeHInpoOBaHHOTO U PA3HOYPOBHEBOTO O0yUCHHS,

— TEXHOJOTHUS JUCTAHITMOHHOTO O0YUYCHUS;

— 37I0pOBbecOepEraroIre TeXHOJIOTHH.

Opranuzanus yueOHBIX 3aHATHI MPOBOAUTCS B CIEIYIOUIUX PopMax:

— JIEKIUS;
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— CEMUHap;

— TPAKTUYECKOE 3aHATHUE;

— MacTep-KJiacc;

— «MO3TOBOH HITYpMY;

— OJIUMITHA[IA;

— TIpe3eHTaIus.

B xozxe o0OyueHus mo mporpamme UCIHOJIb3YIOTCSl pa3aTOYHbIe MaTepHabl,
coOpaHHBIE MPENOAABATENEM B PE3YyJIbTaTE MHOTOJIETHETO ONBITA padOTHI, a TAKXKE
MHTEPHET-PECYPCHI U aKTyaJIbHBIC 33]]a4l TPOXOASAIIUX B JAHHOE BPEMS OJIUMITAA]L
Pa3HOTO YPOBHSI, HAXOAIMUECS B OTKPHITOM JIOCTYTIE.

2.6. Cniucok JuTepaTyphl, HCIOJIb3yeMOil mearoromMm

1. AraxanoB H.X., Ilommunckuii O.K. MaremaTndeckue OIUMITHAIBI
MocxkoBckoii oosactu. — M.: U3a-Bo M®TU, 2003.

2. baxenoB U.U., ITopomkun A.I'., Tumodees A.I1O., SAxosnes B./I. 3amaun
JUISL IIIKOJIbHBIX MAaTEMAaTHYECKUX KPY>KKOB. — ChIKThIBKap: CHIKTHIBKAPCKUM YH-T,
2006.

3. MockoBckue wmaremarndeckue omummuaasl 1958—1967 r. / B.B.
[Ipaconos u np. — M.: MIITHMO, 2013.

4. MockoBckue MatemaTudeckue onummnuasl 1935—1957 r. / B.B. IIpacosnios
u ap. — M.: MITHMO,2010.

5. MockoBckue mateMarndeckue onmumnuanasl 1993—-2005 r./ P.M. denopos
u ap. llox pea. B.M. Tuxomuposa. —M.: MITHMO, 2006.

6. Bcepoccuiickue onummnuazbpl MIKOJIBHUKOB MO Marematuke 1993—2006:
OxpyxHoit u ¢punanbHBIM dTanbl/ H.X. AraxanoB u ap. Ilox pen. H.X.AraxaHoga.
— M.: MITHMO, 2007.

7. ®apxoB A.B. [lllkonpHble MaremaTthueckue onaummnuanel. S5—11
knaccel.—M.: BAKO, 2014.

8. Kanens-benos A. f., Koampmxu A. K. Kak pemaror HecTanmapTHbIe
3anauu / [lox pen.B. O.byraeunko. - 4-e uzn., crepeorun. - M.: MITHMO, 2008.

9. Iletpakos U. C. MaTeMaTtruecKkre OJMMITHA/IbI IIKOJIBHUKOB: [Tocobue st
yuuteneil. — M.: [Ipoceemnienue, 1982.

10. T'op6auér H. B. COopHUK OTUMITMAIHBIX 3a]a4 [10 MaTeMaThke. — M.:
MITHMO, 2004.

11. BacwumbeB H.b., Casun A.Il., EropoB A.A. N30panHbie oiUMITHATHBIE
3amaun. Maremaruka. - M.: Bropo Ksantym, 2007. — 160 c. (bubnmoreuka
«KBanT». Bein 100. Ipunoxenue k xxyprany «Ksant» Ne 2/2007.)

12.  Mennukos JI1.3., [llanoBasioB A.B. TypHUup ropoioB: MUp MaTeMaTHKU
B 3amadax. — M.: MITHMO, 2012.
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2.7. CINCOK JTUTEPATYPhI, peKOMEHyeMOi y4aluMcs U pOJUTEISIM

1. YuebGHo-meToaunyeckuii koMmriekt "Anreopa-8" (aBr. H.S.BunenkuH.
A.H.BuneHnkus, I'.C.Cypsuwio, 10.A.IpoOsiiies, N.B.dpoOsIiies,
N.B.JIpo6simieB, A.W.KynpsiBues), "Anre6pa-9" (aBr. H.S.Bunenkus,
I'.C.Cypsumio, A.C.Cumonos, A.W. KynpsiBiieB)

2. Anrebpa: VYueOHuk i1 8 KI., C YIrayOJEHHBIM HM3y4YEHHEM
marematukyn/ H.S.Bunenkwn, A.H.Bunenkwun, I'.C.Cyppwmio m np. - M.:
[Tpocsemenue, 1995-1998

3. Amrebpa: VYuebnuk 18 9 KI., € YIIyOJIGHHBIM H3YYCHHEM
matematuky/ H.S.Bunenkun, I'.C.Cypeumno, A.C.Cumonos, A.M.Kynpssies -
M.: TIpocBemenue, 1995-1998

4. MJLTamunkwuii, A.M.'onpaman, JI.M.3BaBuu. COOpHHK 3amad Mo
anredpe s 8-9 k. - M.: [Ipoceemenne, 1992-1999.

5. JLW.3BaBuu, JILA.IInsmoukun, M.B.Uunkuna AmnreOpa W Hadaa
aHanmuza. 8-11 xi.: JlumakTudeckue Marepuaibl Uil IIKOJI W KIIACCOB C
yrayOJeHHBIM U3ydeHrueM matematuku - M.: JIpoda, 1999.

6. A.I''MopakoBuu. Anredpa-9. YueOHUK ISl KJIACCOB C yriayOJeHHBIM
U3YYCHUEM MAaTEMATUKH.

7. Mopakosuu A.T", 3BaBuu JI.W.. Anre6pa. YueOHuk 8 kiacc. B 2 4acTsix.
Yacts 1,2

8. N.®. lllapeirun. 'eometpust. 7-9xin. 3-¢ m3a. — M.: Jlpoda, 1999.

9. M.JLTamunkuii, M.M.Momxkosud, C.W.IIBapudypa. Yrmyonénnoe
u3ydeHne anredpbl W MatemaTmueckoro anammza g 10-11 ki - M.
[Tpocsemenwne, 1992-1999.

10. CO6opHUK 33124 110 MaTEMaTHKE TS TIOCTYTAOMNX BO BTY36I; [1o pes.
M.U. Cxanasu — M.: Beicmas mxoia, 2000-2010.

11. B.B. Tkauyk. Matematuka—abutypuenty. — M.: MITHMO,
2010-1019.

12. Araxanos H. X. Maremaruka. Palionusie onmumMmnuaasl. 6—11 kimaccesl /
AraxanoB H.X., [Tognunckuit O.K. — M. : IIpocBenienue, 2010. — 192 c. : ui.
— (ITatp komerr). — ISBN 978-5-09-018951-4.

13. Maremaruka. OOmactabsie onummuansl. 8—I11 kmaccer / [H. X.
Araxanos, U. U. bornanos, I1. A. KoxeBaukoB u ap.]. — M. : IIpocsemuienue,
2010.

14. Marematuka. Beepoccuiickue onumnuael. Beim. 1/ [H. X. AraxaHos,
N. U. boraanos, I1. A. KoxxeBuukoB u ap.]. — M. : [Ipocsemenne, 2008.

15. AraxanoB H. X. Marematuka. Bcepoccuiickue onummnuabl. Beim. 2 /
H. X. Araxanos, O. K. Ilognmunckuii; [mog obur. pea. C. U. lemunosoit, 1. 1.
Komucuuuenko]. — M. : IIpocsenienue, 2009.

16. AraxanoB H. X. Maremaruka. MexayHnapoausie onummnuazast / H. X.
Araxanos, I1. A. KoxeBuukos, /. A. Tepemmn. — M. : [Ipocsemnienue, 2010.

17. AraxanoB H.X., Kymnumos JLII, Hecrepenko HO.B. wu p.
MartemaTnyeckne OJMMIHNAAbI MKOJIBHUKOB. - M.: [IpocBemenne: Yuel. mur. ,

1997. - 208 c.
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18. H. X. Araxanos, /. A. Tepemmn, I'. M. Ky3unemnosa IllkonpHbIC
MaTreMatuyeckue onuMmmnuansl. - M., Ipoda, 1999. - 131 c. ISBN: 5—7107—
2085—2

19. byrynoB E.A., TomacoB Bb.A. COopHuk 3aga4 Jjs HOJATOTOBKH K
MaTeMaTU4YECKUM ouMnuagam. - OpmkoHukuase, 1962. - 226 c.

20. l'ankun E. B. HecrampmapTtHble 3amauM 1o MaTeMaTHKe. 3ajadydl ¢
HEIbIMU YnciiaMu: Y4eb. mocobue st ydammxcess 7—11 k1. — YensOuHck:
Barasa, 2005.

NuTepHeT-pecypcsbl:

http://olymp.msu.ru/
http://www.problems.ru/
http://www.rusolymp.ru/
http://math.mosolymp.ru/
http://mschool.kubsu.ru/
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