MyH1UMNansHoe 6rKeTHOE 06LLIE0Opa30BaTelbHOE YUpeXaeHne
cpefHsas obLieobpasoBatenbHas Wwkona Ne 20

[punHATa Ha 3acefaHumn

Hay4YHO-MeTOANYECKOr0 COBeTa AOunpekTopa MBOY COL.I I Ne20
oT «31» aBrycta 2023 r. d B
MpoTokon Ne 1 «29» 09 2023 r.  fwmr |

Mpuka3 Ne 11120-13-939/3

[lononHunTenbHasa obLeobpaszoBaTe/ibHadA
(o6LLepa3BuMBatoLLad) nporpamma
ecTeCTBEHHOHAYy4YHOW HanpaB/IEHHOCTU
«M36paHHbIe Bonpocbl MateMaTuUKu» (9 Knacc)

Bo3pacT obyuvatowmxca - 15- 16 et
CpoK peanusaumm nporpammbl- 1rog,
KonmyecTBo Y4acoB B rog - 68

ABTOp-COCTaBUTESIb:

KapauypuHa 3ybapyxaT BakunosHa,
neaaror A0no/IHNUTENbHOIo
obpasoBaHus, ApHCT E.A.,
PYKOBOAMTENb



MACMOPT JOMNONHUTE/IBHOM QBLLI,EOBPASOBATEﬂbHOVI
(OBLLEPA3BVBAKOLLEWN) MPOEPAMMBI

Ha3BaHve nporpammsl

HanpasneHHOCTb

®.N. O. neparora,

peanun3yroLero 4onoaHUTeNbHY0
obuweobpasoBare/ibHy0 NporpamMmmy

Mop pa3paboTKu

"Oe, Korga v Kem yTBepxaeHa
[JONONHUTeNbHasA obpa3oBaTesibHas
nporpaMma

YpoBeHb nNporpammsl
WNHpopmaLma 0 Hanmyumm peLeHsnm
Llenb

3ajaum

Oxupaemble pe3ynbTaTbl OCBOEHNS
nporpamMmbl

[JononHutenbHas o6uweobpasoBarenbHas nporpaMma
«136paHHbIe BONPOCHI MaTteMaTuku» (9 knacc)

EcTecTBeHHOHay4Has
KapauypuHa 3ybapxaT BaknnosHa, negaror
[ONOTHUTENIbHOTO 06pa3oBaHus

2023

Avpektopom MBEOY COLLU Ne20 H.B. Bayap Ha
3aceflaHUN Hay4YHO-MeTOL4MYECKOro coBeTa OT
31.08.2023r.

ba30Bbli

OTCYTCTBYET

Pa3BuTune y obyyarowmxcs MoTuBaLmu K ganbHenemy
N3YyYeHUIO MaTeMaTUKK; yrnybneHne mateMaTnyeckmx
3HAHWIA 1 UX MPUMEHEHNE B MOBCEJHEBHOM XU3HMN.

Obyyatouime: - 3aKpenuTb UM paclMpUTb  OCHOBbI
3HaHWI 0 (PYHKUMAX U UX CBOWCTBAX; Hay4YuTb peLlaTb
YPaBHEHUS 1 HepaBeHCTBa, cojepXawime MOAYNb;
MO3HaKOMWUTb C PaLMOHaNbHbIMW MPUEMAMMN peLLeHuns
pasnn4HbIX BUAOB 3ajay;

- pa3BMBaTb MaTtemaTuyeckme CNOCOGHOCTH Y yyalluxcs
W npuBMBaTb OnpefeneHHble  HaBblKM  Hay4HO-
nccnefoBaTeNbCKOro Xapakrepa.

- (hOpPMUPOBATL Y yYallMXCA YMEHUSA CaMOCTOATE/IbHO U
TBOpPYeCKM paboTaTb C Y4eOHOW M Hay4YHO-MOMYNSPHONA

NnTepaTypon.

PassmBatolime: - pasBuBaTb  BHUMaHWe, MaMmATb,
nornyeckoe MbILL/IEHME, NMPOCTPAHCTBEHHOE
BOOOpaXKeHue, nccneaoBaTenbCKue CMoco6HOCTM
yyauimxcs, pacwunpsatb maTeMaTUYECKUIA KPyro3op.
BocnuTaTenbHble: - BOCMUTbIBATb YCTOAUUBDIA

NHTepec K npegmety «MaremaTunka»;

-hopmMMpoBaTh KOMMYHUKAaTUBHbIE CMNOCOBHOCTN AeTei,
-BOCMUTbIBATb Y YyuvalMXxca 4YyBCTBa KOMJIEKTMBU3MA U
YMEHUA  coYyeTaTb  WHAMBMAYaNbHY  paboTy C
KONNEKTUBHOMN;

- MOMOYb YyyYalMmCs OueHMBaTb CBOW MOTeHuuan c
TOYKM 3peHns ob6pasoBaTe/IbHOW NEPCNEeKTMBbI.

Yyaunecs AONXKHb 3HATh:
- NMOHATME (YHKUMM KaK MaTeMaTUYeCcKoi Mopenw,

OMMNCbIBAK L NX pazHoobpa3une peanbHbIX
3aBUCUMOCTEN;

- onpefeneHne OCHOBHbIX CBOWCTB (yHKUUM (06nacTb
onpegeneHuns, 06n1acTb 3HAUYEH WA, YETHOCTb,

BO3pacTaHue, 3KCTPEMYMbl, 06paTUMOCTb 1 T.4.);



Cpok peanusayum

KonnyecTtso yacoB B rof/ Hefiesno
Bo3spacT ob6yuarowmxcs

dopMbl 3aHATHI

Ycnosuga peanusaunm nporpaMmmeol

- NOHATUE MOAYNS YUCNE;
- (hopMy/ibl KOPHE KBagpaTHOro TpexuyseHa.
yLIaLLLVIeCFI LON>XXHbI YMETHb!
- NpaBU/bHO ynotpebnstb (hYHKUMOHANbHYO
TEPMUHONIOTUIO;
- uccnepoBatb PYHKUUKO U CTPOUTL ee rpaduk;
- onpegenaTb Mo rpauky MyHKUUKN ee CBOICTBA;
- pewaTb YypaBHEHUS W HepaBeHCTBa, Cojepalyue
MOAY/b;
- Haxo4uTb KOPHW KBAaAPaTHOro TpexuyneHa, Bblbupas
NMpu 3TOM paLuoHanbHble peLleHus;
- Npeobpa3oBbiBaTb KBaAPaTHbIA TPEXUNEH;
- MPOBOAUTL CaMOCTOATENIbHbIE MCCef0BaHUA KOpHEN
KBafpaTHOro TpexuseHa.
MpuobpecTn ONbLIT:
- paboThbl B rpynne;
- paboTbl ¢ MH(hOpMaLIKelt, B TOM YMC/IE U NONyYaemMoi
nocpeAcTsBoM VHTEpHeT.

1rop, 2022-2023 y4yebHbIl rog
68/2

15-16 net

"pynnosble

ONeKTPOHHbIE N OYMaXHble HOCUTENUN, KOMMNbIOTEP,
NPOeKTOp, AOCKA, HAYLUHUKN, MY/TIbTUMEANNHbIA 3KpaH



AHHOTaUMA K AOMNOIHUTENIbHOW 06LLeobpasoBaTesibHOM (06LLepa3BMBatOLLEN)
nporpaMmve

JononHutenbHas obuleobpasoBaTtesibHas nporpammMa «l/136paHHble BOMpPOChI

MaTemaTMKM» Harpas/ieHa Ha paclUMpeHVe CofepXXaHusi OCHOBHOMO LUKOJ/IbHOrO
Kypca mMaTeMaTuKn Mo OTAe/bHbIM BaXHbIM TeMaM: «PYHKLUA», «YpPaBHEHUA W
HepaBeHCTBa, COoAepXallMe Moay/b», «HecTaHAApTHble TEKCTOBble —3adaun»,
«HecTaHAapTHbIE reOMETPUYECKME 3afaum».
PeweHnto 33da4 Mo faHHbIM TemaM B LUKO/IbHOM MporpaMMe He YAenseTcs
[AO/DKHOIO  BHMMaHWS, OONbLUMHCTBO Y4allMXCA  He CMpaBfsalTCcAd € TaKuMu
3agadvamu. [JaHHbIA Kypc MOMOXKET pelunTb BO3HMKLUYHO Mpobnemy. MHoroobpasue
HeCTaHJAPTHbIX 3afa4y OXBaTblBae€T BECb KypC LLUKO/bHON MaTeMaTuKK, Mo3Tomy
BNafleHne MprvemMaMn MX PELLEHUS MOXHO CUMTaTb KPUTEPUMEM 3HAHWI OCHOBHbIX
pa3fenoB LUKOMbHOM MaTeMaTWKW, YPOBHS MaTemaTU4YecKoro W JIOrM4YecKoro
MbILLIEHUA. VI3yYeHVe MeTOLO0B peLleHNs HeCTaH4apTHbIX 3afay AatoT NpeKpacHbIN
maTtepuan Ans HacTosLen y4ebHo-1ccneaoBaTe/IbCKom paboTbl.

Kypc no3BonuT LWKOMIbHUKAM CUCTEMATU3MPOBATb, PaCLUMPUTL U YKPENUTb
3HaHWA, NOArOTOBUTLCA [ANS Aa/bHElLero W3y4yeHus MaTeMaTUKW, HayyuTbes
pewartb pa3HoobOpasHble 334ayy PasIMYHOM  CMIOXKHOCTM. TBOPYECKWe 3agaHus
MO3BOJIAKOT pellaTb MOCTaB/IEHHbIE 33fayn U Bbl3BaTb MHTEPEC Y 06y4aroLLMXCS.
BK/OYeHHble B MporpamMmy 3afaHus MO3BOMAKOT MOBbIWATH 06pa3oBaTe/IbHbIN
YPOBEHb BCEX Y4allMXCA, TaK KaK Kaxiblii CMOXeT paboTaTb B 30HE CBOEro
onmkaiwero pa3suTUS. [lo3HaBaTeNbHbIA  MaTepuan [aHHOro Kypca 6yaer
CnocobCTBOBaTb He TO/MIbKO BbIPAOOTKE YMEHWI M 3aKPEnsIEHWH HaBbIKOB, HO U
(hOPMMPOBAHUIO YCTOMUMBOrO MHTEpeca yyalmxcsi K MNPOLEeccy W COAEPXaHuo
[eATeNIbHOCTY, a TaKkxKe K No3HaBaTe/lbHON 1 COoLMaibHOM aKTUBHOCTM.

[Mporpamma npegHasHayveHa 41 ydalmxca 9-xX KnaccoB 1 paccumTaHa Ha
68 yacos B rof (2 yaca B Hefeno).

CpoK peanu3aumm AaHHOW AONOSHUTENbHOW 06pa30BaTe/lbHOM MPOrpaMMbl

2021-2022 y4ebHbIi rog,

[MoACHWTeNbHAA 3anmncKa o peannsaumm yyebHo-TeMaTU4ecKoro rniaHa
Ha 2022-2023 rog

JononHnTenbHass  06ueobpasoBaTe/ibHasA nporpamma «W136paHHbIe
BOMPOCbI MaTeMaTUKM» pa3paboTaHa B COOTBETCTBUM C PefepasibHbIM 3aKOHOM
oT 29.12.2012 r. Ne 273-®3 «O6 o06pasoBaHuM B Poccuiickoin Pefepauum» (C
nsmeHenuamu ot 31.07.2020), npvkasom MuHnpocselleHms Poccumn ot 09.11.2018
N 196 (c u3meHeHumamu oT 30.09.2020 No533) «O6 yTBepxaeHUM [lopsgka
opraHuMsaumMm M OCYLLECTBNEHWA  00Opas3oBaTefilbHOM  AeATeIbHOCTU M0
[ONONHUTENbHLIM  06LL,e06pa3oBaTe/lbHbIM MporpaMMam», MnMcbMo MUHOGPHaYKK
Poccumn Ne 09-3242 ot 18.11.2015 «O HanpasneHuu uHgopmauum» (MeTtogmyeckme
PEKOMeHJaUMM N0 NPOEKTUPOBAHUIO  AOMONHUTENBHBLIX  06LLepas3BMBatoLLNX
nporpamm (BK/OYas pa3HOYPOBHEBbIE MPOrpaMMbl), rOCYAapCTBEHHON NPOrpaMmMon
XaHTbl-MaHCHICKOro aBTOHOMHOI0 oKpyra  «Pa3BuTtue 06pa3oBaHUA»,
YTBEPXKAEHHO [MocTaHOBNEHNEM [NpaBuTENbLCTBA XaHTbl-MaHcuinckKoro
aBTOHOMHOro okpyra - HKOrpbl oT 5 okta6pa 2018 roga Ne 338-n «O
rocyfapCTBeHHON nporpamme XaHTbl-MaHCUACKOr0 aBTOHOMHOrO OKpyra - HOrpobl



«Pa3BuTne 06pa3oBaHUA» (C M3MEHEHWSMW), BK/IHOYAKOLLE MOPTQenn MpPOeKToB.,
MPOeKTbl ~ aBTOHOMHOFO  OKpyra,  WHCTPYKTMBHO-METOAMYECKMM  MUCbMOM
JenaptameHTa obpa3oBaHusa ropoga ot 14.09.2016 r. Ne 5429/16 «O6 opraHu3aumm
M OCYLUECTBNeHMM  00pa3oBaTe/lbHOM  AeATeNbHOCTM MO AOMONHUTENbHbIM
o6LeobpasoBaTenibHbIM - (06LLEpa3BMBaOLLMM)  MpPOrpaMMam B YUPEXAEHUSIX,
NoABEAOMCTBEHHbIX AenapTamMeHTy 06pa3oBaHMs ALMUHUCTpauun ropoga, B 2016-
2017 y4ebHOM rogy».

AKTya/lbHOCTb nporpammbl. Kypc «l136paHHble  BOMPOCbI  MaTemMaTuKm»
NMPUB/IEYET BHMMaHME Y4alwuXcsi, KOTOPbIM WHTEpecHa MaTematMka W ee
MPUIOXEHNS,  KOTOPbIM 3ax0yeTcsl r/y6ke MNO3HAKOMWUTLCA C ee MeToZamMn W
naesammn. Kypc ocselyaeT HaMeveHHble, HO COBEPLLUEHHO He MpopaboTaHHble B 06LLEM
Kypce maTeMaTMKKN BOMPOCbl. Ha 3aHATMAX MO JaHHOW nporpaMMe yyawmecs oyayTt
n3yyaTb Crefyrowme Tembl: TpauKn  (PYHKUMIA, MOLYNb 4YWCNa, KBagpaTHbIN
TPEXYNeH 1 ero NpuoXeHns. B xoge peannsaumm nporpaMmbl y yyawmxcs, Kpome
npegMeTHbIX,  (OPMUPYIOTCA  y4ebHO-MOo3HaBaTe/IbHble, KOMMYHWKaTMBHbIE U
MH(OPMALMOHHbIE KOMMEeTeHLUMU. KpomMe TOro ctporas nocnefoBarte/lsHOCTb TeM B
COYETaHUN C UHAMBUAYASIbHBIM U AUDDEPEHLUMPOBAHHbIM MOAX0AaMM MO3BOJIAOT
PacKpbITb TBOPYECKUA MOTEHUMaN KaxAoro ydaulerocd. Hapsgy € OCHOBHOWA
3agayert 00yyeHMs MaTemMaTuMKM - OOecreyeHneM MPOYHOr0 W CO3HATEIbHOro
OBNafleHNs yyawMmMmnca CUCTEMON MaTeMaTUUeCKUX 3HAHUIA U YMEeHWIA, HeoBX0AMMO
KaKAOMy COBPEMEHHOMY 4sieHy 00LlecTBa, AaHHas nporpaMma npegycMaTpuBaeT
(hopMMpoBaHME YCTOMYMBOIO MHTepeca K MPeAMETY, BbISBNEHWE W pa3BuTUe
MaTemMaTMyecKnux CrnocobHOCTeN, OpPUEHTauuo Ha npodeccun, CYLECTBEHHbIM
06pa3om CBA3aHHbIe C MAaTEMATUKOW, BbIGOPY Npouns fasibHenLero oby4veHus.

HanpaBneHHoCcTb  o6pasoBaTefNibHOM  NporpaMmmbl.  JOMOHUTENbHAS
o6LyeobpasoBaTenbHas nporpamMMa «l/136paHHble BOMPOCHI MaTeMaTUKK» SIBISETCS
MPorpaMMolri  ecTeCTBEHHOHAY4HOW HarnpaBfeHHOCTU. [laHHas o6pa3oBaTe/ibHas
nporpamMma co3faHa Ha OCHOBe  Nporpammbl (DaKy/bTaTMBHOrO Kypca Mo
mMaTemMaTuKke Ana 7-9 Knaccos.

YpoBeHb 0CBOEHUSA MPOrpaMmbl - 6a30Bbiii

OTANUnTENIbHbIMU 0CO6EHHOCTAMW AaHHOW AOMO/THNTE/IbHOW MPOrpaMmbl
OT YXe CYyLLeCTBYHOLWMX NporpaMm SABASETCA YrniybneHne 3HaHUA U ee
NMpaKTM4yecKas Hamnpas/fieHHOCTb. Ha MpakTMke Mbl 4acTO BCTpevaemcs C
3aBMCUMOCTAMW MEXY Pas/IMYHbIMK BEIMYMHAMW He TO/IbKO B MaTemMaTtuke, HO U B
ApYrux cihepax AesTeNbHOCTH.

C NOMOLLbIO rparKoB Hambonee eCTECTBEHHO OTPaXKatoTCH (DYHKLUMOHa/IbHbIE
3aBMCUMOCTM OfHUX BeMYMH OT Apyrux. [eomeTpuyeckoe npeobpazoBaHme
rpamkKoB, MOCTPOEHWE KYCOYHO-33[aHHON (yHKUMW, Trpadmkn, cofepxkaiime
MepeMeHHY0 Mog 3HaKOM MOZYNA, MO3BONAKOT Nepefarb KpacoTy MaTeMaThKK.

HauvHas C cegpmoro Knacca, B LEHTpe BHMMaHWS LUKOJSIbHOM MaTeMaTuKu
HaxoauTcs MNOHATUE (YHKUMKW. OfHAaKO CcojepXxaHue  LUKOMbHOW MporpaMMmbl,
KOMIMYECTBO YacoB, BbIAeNsAeMbIX Ha U3y4YeHue TeMbl «DYHKUMU» B PasHbIX Klaccax,
He MO3BOJISIET MOKas3aTb B MOMHOM O6beMe BCe MHOroobpasue 3adad, TPebyoumx
0N CBOEr0 peleHWs (YHKLWOHANbHOro MNOAXO04a, HayyuTb ydyawmxca rnyb6oko
MOHMMAaTb W WCMOMb30BaTb CBOWMCTBA (PYHKUMW; He [OCTATOYHO BpEMeHW [nd
N3NTOXKEHNA UCTOPMYECKOr0 Martepuasa BO3HWMKHOBEHMS U Pa3BUTUA  TeMbl

au_ Tr



(bYHKUMAX W CBOWCTBAX B3aUMHO 00paTHbIX (YHKUWIA, BbIXOAAWMX 32 pPaMKu
LLIKO/TbHOM NpOrpammb..

HaBblKM B peLleHMn YpaBHEHWI, HePaBeHCTB, CcofepXalwmux Moayb W
MOCTPOEHNE  TPaMKOB  3MIEMEHTApPHbIX  (DYHKUWIA,  COAepXaluMX  MOAY/b,
HEOOXOAMMbI  YUYEHUKY, >KefaloleMy He TO/bKO YCMeWHO BbICTYMUTL  Ha
MaTemMaTMyeCKMX KOHKypcax W Ofumnmagax, HO W XOPOLO MOArOTOBUTLCS K
MOCTYMNIEHNIO 1 00y4YeHNs B Ja/ibHeiLLeM B BbiCLLME Y4ebHble 3aBefeHus. Matepuan
[AaHHOW NporpaMMbl COLEPXUT «HECTaHAApTHbIE» METOAbl, KOTOpble MO3BONAOT
6onee ahheKTUBHO peLlaThb LUMPOKUIA CNEKTP 3a4aHni, CofepyXKatnx Moay/ib.

HaBblku B NPYMEHEHMN KBAAPaTHOrO TPexXuysieHa HeobXoAuMbl YYeHWUKY NS
pacLUMpeHns METOLO0B peLleHns MaTeMaTUYeCKNX 3afaHNI,

[Mo3HaBaTe/NbHbIN MaTepuan faHHOro Kypca 6yaeT cnocobCTBOBaTb HE TOMbKO
BbIpaboTKe YMEHWUIA M 3aKPensieHNI0 HaBbIKOB, HO M (DOPMMPOBAHUIO YCTONYMBOIO
MHTEpeca Yyvawmuxcsd K TMPoLeccy W COLEepXaHUI0 AeATeNIbHOCTU, a Takke K
rMo3HaBaTe/IbHOW 1 COLMaIbHOM aKTUBHOCTM.

MNporpammMa npefHasHayeHa 418 yyawmxcsa 9 KiaccoB € 0060M CTENeHbHO
MOArOTOB/EHHOCTM,  CMOCOOCTBYET  PasBUTMIO  MO3HABATe/lbHbIX  MHTEPEecos,
MaTeMaTMyeCcKOro  MbIWIEHUA  y4yalluxcd,  MpefcTaBfisieT  BO3MOXXHOCTb
MOArOTOBUTLCA K CO3HATeNlbHOMY BbIOOPY MNpouAs 00y4YeHUs W [asibHeiLleid
cneymanmsauymn. Konnyectso obyyatowmxcs B rpynne: 10-19 yenosek.

Cpok ocBoeHMA nporpammbl: 2023 - 2024 yyebHbIin rof,

O6beM nporpamMmbl. [laHHas nporpamma paccyvTtaHa Ha 68 4acoB B rog o 2
Y. B Heaento.

PeXXnm  3aHATUIA.  3aHATUA  MPOBOAATCA BO  BTOPOW  MOMOBMHE  [HS,
NPOAO/HKUTENILHOCTL - 45 MUHYT.

dopMbl  00yYeHUS: (ppoHTa/IbHAA, rpynnosasd, pabota B napax,
NHANBUAYASIbHAS.

Llenb nporpammbl: Pa3suTve y 06y4valoLMXca MOTUBALMN K Aa/lbHENLIEMY
N3YUYEHUIO MaTemMaTuKu; MPUMeHeHNe MaTeMaTUYeCKUX 3HaHWn B MOBCELHEBHOW
YU3HW.

3ajaun nporpamMmbl:

ObyyatoLime: - 3aKpenuTb M PaclUMPUTb OCHOBbI 3HaHWN O (IYHKUMSX M KX

CBOMCTBAX; HayuUTb pellaTb YpPaBHEHWS W HepaBeHCTBA, COAepXKallive MOoAy/b;

MO3HAaKOMUTb C paLMOHa/IbHBIMU MPUEMaMn peLLeHNs pasinyHbIX BUAOB 334ay;
pasBMBaTb MaTeMaTW4yeckume CMOCOOHOCTM Yy  ydyalmxca W NpvBMBaThb

ornpefenieHHble HaBblKM Hay4HO- MUCC/ef0BaTeIbCKOro XapakTepa.

- (bopMMpoBaTb Y Y4alMXCA YMEHUS CaMOCTOATE/IbHO WM TBOPYeCKM paboTaTb C

y4e6HOI 1 HaYy4HO-NONYNAPHOW NNTEPATYPOM.

- YUUTb NPUMEHATb 3HAHMS NPU PeLUEHUN HECTaH4APTHBIX 33aHUAX.

PasBuBarolme: - pasBmBaTb  BHUMaHWe, MamsATb, JIOTUYECKOE  MbILL/IEHME,

MPOCTPAHCTBEHHOE BOOOPaXKEHWE, WCCMef0BaTeNlbCKE CMOCOOHOCTM  yyalmxcs,

pacLUMpATbL MaTemMaTUyeCcKnii Kpyrosop.

BocnuTaTenbHble: -BOCMUTLIBATL ~ YCTONUYMBBLIA  MHTepec K  npegmety

«MatemaTtuka» 1 ee NPUIOXKEHNAM,

-thopMmMpoBaTb KOMMYHMKaTUBHbIE CNIOCOBHOCTYU AETeEN,



-BOCMUTLIBaTL Y YYalMXCA UYYyBCTBA KO/EKTMBM3MA W YMEHWs CcoyeTaTtb
VHAMBUAY&bHYIO paboTy C KOMNEKTUBHOM;
- MOMOYb Y4alLMMCS OLeHMBATbL CBOW MOTEHLMAN C TOUKMN 3peHns 0bpa3oBaTe/lbHOM
NnepcneKTuUBbI.

Cofep>kaHne nporpaMmmbl
Tema 1 IMoAroToBUTENbHbIA 3Tan.
®PyHKUMSA, 06M1aCTb OMpefesieHns, MHOXeCTBO 3HaYeHUA (PYHKLUMK, UCMO/b3yeMble
0603HayeHns, a/leMeHTapHble QYHKLUMWN.
Tema 2. VICTOPMKO-reHeTUYeCKIA NMOAXO0L K NOHATUIO «DYHKLMS.
Pa3BuTe (PYHKLUMOHA/IbHLIX 3aBUCMMOCTe. KpaTkoe 3HaKOMCTBO C pabotamu
BE/IMKNX MaTeMaTukoB (Lekapt, ®epma, JlelibHuu, HbOTOH, Diinep v ap.)
Tema 3. Criocobbl 3a4aHNA hyHKUNN.
TabnnuHbIA cnocob 3adaHust (yHKUMKM, rpaduyeckoe 3afaHue, aHaJUMTUYeCKOoe
3aflaHne (OYHKUMK hopmy IoN.
Tema 4. YeTHble 1 HeYeTHble (DYHKLMUN.
UeTHad (PyHKUMA. ANTOPUTM BbISICHEHUSA YETHOCTM (PYHKUMKW. HeyeTHaa qyHKUmS.
ANTOpUTM BbISICHEHNA HEYETHOCTUN (DYHKLIMN.
Tema 5. MOHOTOHHOCTb (PYHKLIMW.
Bo3pactaHne ©n yb6biBaHMe (YHKUMKW, CBOMNCTBA MOHOTOHHOCTU  (PYHKLMW,
onpefeneHve MOHOTOHHOCTU (DYHKLMKW, OnpejeneHre NpPoMeXXyTKOB MOHOTOHHOCTU
Mo rpagnky 1 no opmynam.
Tema 6. OrpaHnYeHHble U HEeOrpaHUYeHHbIe (YHKLNN.
OrpaHuWyeHHOCTb  (OYHKUMW, Hanbofbllee M HaMMeHblUee 3HayeHue (yHKUUK,
HaxOoX/eHNe MHOXeCTBa 3HaYeHU DYHKLUN.
Tema 7. Hanborsbliee 1 HaMMeHbLLee 3HaYeHne DyHKLUN
HaxoxgeHne HavbONbLIEro M HaUMeHbLUEro 3HayeHuss (YHKUMM Ha 3a4aHHOM
MPOMEXYTKe 1 Ha BCe 0611acTy onpegenieHns yHKUMM aHaIMTUYECKN U N0 rpaquky.
Tema 8. ViccnegoBaHue PyHKUMN 3nemMeHTapHbIMU MeTo4amu.
Cxema nccnefosaHmst PyHKUMK. Mpumepbl nccnefoBaHns QYHKLUIA.
Tema 9. MNocTpoeHre rpaimkoB PyHKLMA.
[MpaKT1yeckoe NpUMeHeHVe NpeaBapuUTeNbHOro NUCCNefoBaHUA YHKUMIA, 3afaHHbIX
(hopmynammn 4id HarnsgHoro npefacTaBfieHNs MX C MOMOLLBIO rpadmkoB K 6oree
NnoApobHOe nccnefoBaHye ¢ ero NoOMOLLbHO.
Tema 10. MocTpoeHne rpatkoB (PYHKLMIA C BLIKOMOTLIMU TOUKAMU
PeLleHVe 3aaHMil Ha NpPYMEHeHMe MOCTPOEHNSA TPaMKoB PYHKUMIA C BbIKOIOTLIMU
TOYKaMU.
Tema 11. @YHKUMOHASIbHO-TpaUUeCcKnini METOA, PeLLEHNS YpaBHEHMWIA.
NcecnepoBaHne (yHKUMA. TpakTUYecKoe MpPUMEHEHWe WCCNeAoBaHNA (QYHKUMA U
MOCTPOEHNE TPatKoB (DYHKLMIA NPU PeLLeHnn YpaBHEHNIA.
Tema 12. ®YHKUMA: NPOCTO, CNOXKHO, MHTEPECHO.
Nrpa «BocxoxaeHve Ha BEPLLMHY 3HAHWI».
Tema 13. Mogynb: o6Lme cBefeHus.
Mogynb: 06Lme CBefeHWsA: OnpefeneHne, CBOMCTBA MOAYNSA, TeOMeTPUYECKuiA
CMbIC/T Moayns. Npeobpa3oBaHve BbIpaXXeHWIA, CoaepXXaLmxX MOy b.
Tema 14. PelleHne ypaBHEHWIA, COAEPXKaLLMX MOAY/b.
PelweHune ypasHeHuin Buga flx| = a; [f(X)| = g(x); [f(X)| = [9(X)|.
Tema 15. PellleHNe HepaBeHCTB, COAEPXKaLLMX MOAY/b.



PeweHune HepaseHcTB Buga: fI < a; flx| > a f]x |< g(x); f\x\ < |g(x)|.PeeHnve
YPaBHEHWUA W HePaBeHCTB, COAepXKalMX MoAy/nb B mopyne. MeTof 3ameHbl
nepeMeHHON. PeLLeHNe CUCTEM YPaBHEHWIN N HEPABEHCTB, COoAepXKalmx MOAY/b.
Tema 16. N'padkn DYHKUMIA, COAEPXKALLMX MOAY/Tb.

[MocTpoeHne rparKoB (DYHKLMIA, COAEPXKALLMX MOAY/Tb.

Tema 17. Mogynb B 3agaHusax N'1A v EI2.

PelueHuve 3agaHuii TA n EI3, cogepxxatiyx moay b.

Tema 18. KBapaTHbIN TPEXU/IEH.

[MoHATME KBagpaTHOro TpexuneHa. OOWMe cBeAeHUs. 3HayeHMe KBaApaTHOro
TpexuneHa nNpu  pas/iMyHbIX 3HAYeHUAX MepemMeHHOW. KopHM  KBagpaTHOro
TpexusieHa.

Tema 19. Npeobpa3oBaHUst KBaAPaTHOro TPEXU/IeHa.

CocTaB/ieH/e KBaApaTHOro TPEXU/IEHA MO ero KOpHAM. Pa3fnoXxeHuWe KBagpaTHOro
TpexyneHa Ha IMHeHbIE MHOXUTENN PasHbIMK criocobamm.

Tema 20. ViccnegoBaHue KOpHeW KBafpaTHOro TpexuyseHa.

PacnonoXeHne KOpHei KBafpaTHOro TpexuneHa. lMpumepbl NMPUMEHEHWS CBOWCTB
KBaJpaTHOro TpexyseHa npu peLueHnn 3agau.

Tema 21. PelleHne 3aa4y c napamMeTpom.

KBafpaTHbI TPeX4neH 1 ero napamerp.

Tema 22. PelieHne pa3HO06pasHbIX (JOMONHUTENbHBIX) 334a4 Mo TeMe KBaApaTHbIN
TPEXUsIeH.

PeLLeHVe 3a4a4, coaepxallmx napameTp 60/ee CM0XKHOro YPOBHS.

Tema 23. 3aauun Ha BVKeHVe No NPsSMOKN (HaBCTpeYyy U BLOTOHKY)

PelleHve 3afa4 Ha [BVXKeHME M0 NpsMOM (HaBCTpeyy U BAOTOHKY), CBOAALLUMXCH K
NMHENHBIM UK APO6HLIM PaunOHaIbHbIM YPaBHEHUSM

Tema 24. 3afauv Ha ABMXKeHMe Mo 3aMKHYTOM Tpacce

PeLLeHVe 3aaa4 Ha ABUKEHNE MO 3aMKHYTOI Tpacce uam no Kpyry

Tema 25. 3aaun Ha ABUXKEHMe MO Bode

PeLLeHVe 3aaa4 Ha ABUKEHWE MO PeKe 1 B CTOAYel BOe

Tema 26. 3aa4n Ha CpefHOH CKOPOCTb

PeLLeHVe 3aga4 Ha HaxoxeHve cpefHert ckopocTu. CpefiHee rapMOHMYECKOe paja.
Tema 27. 3afiaun Ha ABMKEHWE NPOTAKEHHbIX TeN

PelleHre 3a4a4 Ha ABUXeHe NPOTAXKEeHHbIX Ten

Tema 28. 3afayun Ha pacTBOpbI, CMecu, CnJaBbl

Pa3/finyHble Crocobbl pelleHns 3ada4 Ha pacTBOpbl, CMecn U crnaebl. MeTof 6aHoK,
«PblOKa.

Tema 29. 3afaunm Ha COBMECTHYHO paboTy

PeLLeHVe 3a4a4 Ha COBMECTHYHO paboTy

Tema 30. KOMGUHMPOBaHHbIE 33434

PelleHre 334a4, KOTOpble MOXXHO OAHOBPEMEHHO OTHECTU K HECKOJ/IbKUM TUMaM.
Tema 31. XapakTepucTuyeckme CBONCTBA FrEOMETPUYECKMX PUTYp

BbisiBNieHMe XapaKTePUCTUYECKUX CBONCTB reOMETPUYECKUX Uryp

Tema 32. Heobbl4Hble CNOco6bl BbIMUCIEHWS NIoWwaamn uryp

Bblucnenve nnowagn ¢urypbl pasorveHneM Ha TPeyrosibHUKK, Ha MnpocTeilne
(urypbl, LOMNONHEHMEM [0 MPAMOYTO/IbHUKA.

Tema 33. ®opmyna Nuka

[MpumeHeHWe opmynbl MNnKa A1g HAXoXAeHUA NAOLLAAN MHOIOYTrONbHUKOB.



Tema 34. Purypbl Ha KBafpaTHON peLueTke

PelleHne pa3NMyHbIX 3afa4 Ha MNPUMEHeHWe ¢uryp, 3afaHHbIX Ha KBaapaTHOW
peLleTKe.

Tema 35. MNpunoxxeHns Teopembl MNMudaropa

[MpaKTU4yeckme 3a4ay Ha NpuMeHeHKe Teopembl MNudaropa.

Tema 36. 3aKnHOUNTENIbHOE 3aHATHE.
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YuyebHO-TeMaTUYECKMIA N1aH LONOHUTE/TIbHOM 06pa3oBaTe/IbHOM

Nporpammb|

Tema

MoaroToBMTENbHbIN 3Tan

N CcTOpUKO-reHeTnyecknii moaxos K NoHATUO
«DYHKUUA».

Cnocobbl 3ajaHna YHKUAN.

YeTHble N HeYeTHble PYHKLMUN.

MOHOTOHHOCTb (PyHKL UK.

OrraHNMYeHHbIE » HEOTLUHWNYEHHbIE (by nknuu.
Hanbonbliee n HaMMeHbLLEee 3Ha4YeHNE (DYHKL MM
Wccneposanne QyHKLUN 3/IEMEHTAPHbIMU
MeTogaMu.

MocTpoeHmne rpatMkKoB PyHKLMA.

MocTpoeHne rpaMkKoB PYHKLMIA C BbIKONOTbIMU
TOUKaMu

P YHKLMOHaNbHO-TpaPMyecKnin MeTog peLleHns
YpaBHEHMWIA.

®YHKUMA: NPOCTO, CIOXKHO, UHTEPECHO.
Mogaynb: obwme ceegeHus.

PelleHne ypaBHEHWNIA, coaepXalux MOAY/b.
PelleHMe HepaBeHCTB, coAepXaLliux MOAYb.
Mpadhnkn QPyHKUNIA, cogepXKallnx Moay/b.
Mogynb B 3afaHuax M'MA .

KBagpaTHbIN TpexuseH.

Mpeo6pa3oBaHMs KBagpaTHOIO TPEXU/eHa.

MccnenoBaHve KOPHEn KBagpaTHOTO TpexuseHa.

PewweHve 3agay c napamMmeTpomM.
PelueHne pasHOO6pa3HbIX (4ONONHUTENbHBIX)
3afiay Mo TeMe KBaApaTHbIV TPEXU/eH.

3ajauv Ha ABVOKEHME N0 NPAMOIA (HaBCcTpeyvy u
BAOTOHKY)
3ajayun Ha ABVKEHME N0 3aMKHYTOM Tpacce

3agayn Ha ABVKEHME NO BOAe

3afaun Ha CpefHI0 CKOPOCTb

3afaumn Ha ABVKEHNE NPOTHKEHHbIX Ten

3afaun Ha pacTBOpbl, CMecK, Cnnasbl

3agaun Ha COBMECTHYHO paboTy
Kom6uHMpoBaHHbIe 3aga4u
XapakTepucTuyeckmne CBOMNCTBA reOMeTPUYECKNX
turyp

Heo6blYHbIe CMOCO6bI BbIYNCAEHUSA MOLLLAAN

turyp
®opmyna MNMuka

durypsl Ha KBapaTHOI peLleTke

MpunoxeHusa Teopemsbl Muaropa

Bcero Jlekuum
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36 3aknunTeNbHOE 3aHATHME. 1 1 MNTorosas
np.p

Bcero 68 15 53

MnaHnpyemble pe3ynbTaThbl
M0 OKOHYaHMK Kypca yyalinecs LO/MKHbI 3HATb:
- NMOHATVE (DYHKUMM KaK MaTeMaTWU4ecKor MOfesiv, OMNMCbiBatowmnX pasHoobpasme
peasibHbIX 3aBUCUMOCTEN;
- OnpeaenieHne OCHOBHbLIX CBOWCTB (yHKUMKM (06nacTb onpedeneHns, 06nacTb
3HAYEHWIA, YEeTHOCTb, BO3pacTaHue, SKCTPeMyMbl, 06PaTMMOCTb U T.4.);
- NMOHATNE MOAYNA YNCNa;
(hopMy/ibl KOPHEW KBafpaTHOro TpexyieHa
Yuauwmecs LOMKHbI YMeTb:
NpaBuIbHO YNOTPeBNATb PYHKLNOHATbHYHO TEPMUHOIOTUIO;
nccnefoBaTb (PYHKLUMKO 1 CTPOUTL ee rpadivk;
- onpefensaTb no rpanky MYHKLMM ee CBONCTBA;
pelaTb ypaBHEHNS U HEPABEHCTBA, CofepXKallume Mogy b,
HaXO4MTb KOPHW KBajpaTHOro TpexusieHa, BblGMpas nNpu 3TOM paumoHabHble
peLueHuns;
- Npeobpa3oBbIBaTh KBAAPATHbIN TPEXUSIEH;
- NPOBOANTL CAMOCTOATE/IbHbIE UCC/IEA0BaHNA KOPHEN KBAAPATHOIO TPEXU/ieHa.
Yuauimecs fOmMKHbI NPUoBpecTy OnbIT:
- paboThbl B rpynne, yMeHWe BbICKa3blBaTb MHEHWE, apryMeHTUPOBaTb CBOO
MO3ULMIO, KnaccupuumMpoBaTb pas/iMyHble 3a4aqm no TeMam 1 NpUHLMNaM peLleHuns,
00Cy)XXaaTb peLLeHmne 3aaaHus.

- paboTbl C HAy4YHO-MOMYNSPHON NMTEPaTYPOi MO MaTeMaTMKe; C MH(opMaLeit 13
VHTEpHETA.
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Pasgen

DdyHKUNA

YpaBHeHN
aun
HepaBeHCT
Ba

KaneHgapHo -TeMaTUYecKoe niaHupoBaHue

Tema 3aHATUA

MoAroToBUTENbHBIN 3Tan

N cTOpnKOo-reHeTnyecknini noaxon K
NOHATUIO «DYHKLUUNA».

Cnocobbl 3agaHns PyHKLUN.
UeTHble 1 HeYEeTHblE (YHKLMN.
MOHOTOHHOCTb (DYHKLUU.
OrpaHnyeHHble Y HEOTpaHUYeHHbIe
DYHKLMW.
Haunbosbliee n HaMMeHbLLIee
3HaYeHne PyHKUUK
VccnepoBaHue hyHKUMM
3NIeMeHTapHbIMU MeTOoAaMu.
VccnepgoBaHme yHKUMN
3NIeMeHTapHbIMU MeToAaMu.
MocTpoeHune rpaMkoB YHKLNIA.
MocTpoeHune rpathkoB PYHKLUNIA.
MocTpoeHmne rpaMkoB yHKLMI C
BbIKO/IOTBIMY TOYKaMU
®PYHKLMOHAaNbHO-Tpauyeckui
MeTOj pelleHuns ypaBHeHUI.
®yHKLUMA: NPOCTO, CNOXKHO,
WHTEPeCHO.

Mogaynb: obuyme ceegeHus.
PelleHVe ypaBHEHWIA, cofepKaLnx
MOAY/b.

PeLleHne ypaBHEHWiA, cofepxatnx
MOy /Tb.

PelueHve HepaBeHCTB, COZepKaLLmX
MOLY/b.

PewleHne HepaBeHCTB
cofepaLmx Moayb.

padmkn QyHKLKMIA, cogepxatymx
MOAY/b.

Mopayns B 3agaHuax MMA n EIa.
Mogynb B 3agaHuax MMA v El3.
KBafpaTHbIl TpexuseH.
Mpeobpa3oBaHMsA KBaLpaTHOro
TpexuseHa.

Mpeobpa3oBaHMs KBagpaTHOro
TpexuneHa

Mpeobpa3oBaHWs KBafpaTHOro
TpexuneHa

WccnenoBaHne KOpHen KBagpaTHOro
TPexuseHa.

WccnepoBaHne KopHel
KBafpaTHOro TpexuseHa.

Kon-Bo
yacosB

e

e

[ata
npoBefeH
ns
3aHATUA
(nnan)

[aTta
npoBefeHu
A 3aHATUA

(dpakT)



29.
30.
31.
32.

34.

35.

36.

37.

38.
39.
40.
41,
42,
43.
44,

45,

46.

47.
48.
49,

50.

51.
52.
53.
54.
55.
56.
57.

58.

59.

60.

61.

62.

63.
64.

HecTtaHpap
THble
3ajgaudu

CeomeTpuy
eckue
3agaumu

PeleHne 3agay ¢ napamMeTpoOM.
PelueHmne 3aga4 c napaMeTpom.
PelleHuve 3afa4y ¢ napameTpom.
PeLueHne pazHOO6pasHbIX
(LononHUTeNbHLIX) 3afady Mo Teme
KBaZpaTHbIA TPexXuseH.

PelleHne pasHoo6pa3HbIX
(LononHUTEeNbHbIX) 3a4a4 No TeMe
KBafpaTHbI/ TPexXuseH.

3afaun Ha ABVKEHMe No NPAMOoii
(HaBCcTpeyy v BAOTOHKY)

3agaun Ha ABUXKEHME MO NPAMONA
(HaBCcTpeyy ¥ BOOTOHKY)

3agaun Ha [BMXeHMe Mo 3aMKHYTOW
Tpacce

3afauum Ha ABM>XKeHue no
3aMKHYTOI Tpacce

3afaumn Ha ABVXXeHUe Nno Boge
3agaun Ha ABUXKEHME MO BOfe
3afaum Ha BVKeHwue no Boje
3afjaum Ha CpeaHto0 CKOPOCTb
3aflaum Ha CpefHI0 CKOPOCTb
3afaum Ha CpefHIO CKOPOCTb
3afauum Ha ABMXKeHue
NPOTSHKEHHbIX Ten

3agaun Ha ABMXKEHME MPOTAKEHHbIX
Ten

3aflaun Ha [BMKEHME NPOTHKEHHbIX
Ten

3agaum Ha pacTBoOpbl, CMeCK, Crasbl
3afiaym Ha pacTBopbl, CMecH, Crnasbl
3afaymn Ha pacTBopbl, CMecH,
cnnasbl

3afia4yn Ha pacTBopbl, CMECH,
cnasbl

3afaum Ha COBMECTHYIO paboTty
3afaun Ha COBMECTHYHO paboTy
3afilaun Ha COBMECTHYHO paboTy
Kom6rHMpoBaHHbIe 3adaun
Kom6uHMpoBaHHbIe 3a4aum
KoMGrHUpoBaHHbIe 3a4aun
XapaKTepucTnyeckme cCBOMCTBA
reoMeTpuyecknx uryp
XapakTepucTuyeckne CBOMNCTBa
reoMeTpUYeCcKux quryp
HeoObbluHble CNOCOObI BbIUMC/IEHNS
nnowagn quryp

Heobbl4Hble cNOCOObI BbIYMNCIEHNS
nnowagn quryp

Heobbl4YHbIe cNOCOObI BbIYNCNEHUSA
nnowaan guryp

®opmyna MNuka

®opmyna MNuka

®urypbl Ha KBapaTHOW peLLeTke

= e e

L

[



65. ®urypbl Ha KBagpaTHON peLueTke 1
66. MpunoxeHusa Teopembl Mudgaropa 1
67. MpunoxeHusa Teopembl Mudaropa 1
68. 3aKniynTeNLHOE 3aHATHE. 1
69.
70.

Ycnosus peanusauum nporpaMmmbi
MeToaunyeckoe obecrieyeHne: neagarornyeckne MeTOANKN U NPUEMbI 1

MeTO/bl OpraHmsalumn obpasoBaTe/bHON AeATeNbHOCTY

[Meparornyeckne  TEXHOMOTUW:  TEXHONOTMA  JINYHOCTHO-OPUMEHTUPOBAHHOIO
00yyeHns, TeXHONorMs UnccneaoBaTesibckoro (npo6neMHoro) obyyeHus, WKT,
MPOEKTHasA AeATeNIbHOCTb, FPYMnoBble TEXHOMOTMK, MpeAnonararoLive opraHn3aumnio
COBMECTHbIX  [OEWCTBUMA,  KOMMYHMKauulo,  OO6LLeHMe,  B3aMMOMOHMUMaHMe,
B3aMMOMOMOLLLb; TEXHOMOrNA  KO/IEKTVBHOW TBOPYECKOWN [AeATeNIbHOCTY;
3[10pOBbeCOeperaroLLe TeEXHOMOr M.

MeTo/bl opraHmsaummn y4ebHo-Nno3HaBaTEeNbHON AeATENbHOCTW: yyebHasa nekuus,
becefia, paboTa C KHUIOM W 3NEKTPOHHLIMU WCTOYHUKAMK, Y4yebHas AUCKYyccus,
NpaKTUYecKne 3aHATUA, MO3rOBOW LUTYPM, K/acTepbl.
dopmbl  opraHusauuu 3aHATUIA: Tpynnosas, paboTa B nape, (POHTa/IbHAS,
KONNIEKTUBHAA, NHAMBUAYabHaS.

MaTepuanbHO-TeXHUYeCcKoe obecrneyveHne
HoyTOyKn ¢ 4OCTYNOM K CeTU VIHTEPHET, MeananpoeKkTop, akpaH, M®Y, yye6Ho-
HarnsgHble Nocoous, KOMMIEKTbl TEMAaTUYECKUX Tab/uLL.

CucrtemMa KOHTPO/A pe3ynbTaTUBHOCTM NPOrpaMmbi:

(DOpMbl  MPOMEXKYTOYHOW UM  WTOroBOM aTTecTaumm — TeKyLye,
MPOMEXYTOYHOE W WTOrOBOe TecTUpoBaHue. [N TeCTMPOBaHUS WCMO/b3YHOTCA
pas/inyHble  Habopbl  WHCTPYMEHTOB:  google-hopmbl, OHNariH-nnaTjopmMa
MHTEPaKTMBHOIO 0bpa3oBaTeNibHOro npoekta CKOMKOBO - «HAKnacc», no3sonstowyme
co3fjaBaTb KOHTPO/IbHbIE, CAMOCTOATE/IbHbIE PAb0Thl U TECTbI C pa3HbIMKU popmMaTaMm
OTBETOB, [JOMallHVe 3a[aHnsi C aBTOMaTUYeCKOM NPOBEPKOM, HaMpaBisTh Y4YalLMXCS
K CaMOCTOATE/IbHOMY W3YYeHW0 TeopuW, KOHTPOSIMPOBaTb AeATe/IbHOCTb YUYEeHUKOB
(ycTaHaBnmMBaTb CPOKM BbIMOHEHWA, KOMIMYECTBO MOMbITOK BbIMOSIHEHUSA, CNeauThb 3a
paboToM B 3MIEKTPOHHbLIX paboumx TeTpagsax - TpeHaxkepax), paboTatb C
aBTOMAaTUYECKM 3aMNONHAIOLLMMUCA OTYETAMU YCreBaeMOCTMH.

dopmMOi  UTOrOBOM aTTecTauuu ABnNseTcs npefcrasneHve «lloptdens
[OCTVKEHWIA», KOTOPbINA BK/THOYAET B Cebs:
- KOHCNEKTbI 3aHATUNA;
CXeMy nccriefoBaHNa QyHKLUWIA;
- CamMOCTOsITe/lbHble UCCMefoBaHNUA PYHKUMIA (He MeHee YeTbIpex);
«[prMeHeHMe PYHKLMIA B NPUPOAE M TEXHMKE» (MHGopMaums B 110601 hopme);
pe3yfbTaTbl TECTUPOBAHMA MO TEMaM NPOrpaMmbl;
aHa/In3 COBCTBEHHbIX YCMeXoB (petiekcus)



CrM1COK MCMO0/b30BaHHOW NMeTpaTypbl

1 dakynbTaTVBHBIA Kypc Mo martemaTtuke. 7-9 Knacc. Y4ebHoe nocobue
AN cpegHen wkonbl. -M.: TpocselueHne, 2020.

2. PyHKUMA B npupode W TexHuke. KHura gig BHEKAaCCHOrO YTeHWs.
/BuneHknH H.A.- M.: IMpoceeweHwne, 2017.

3 MoprotoBka kK OI'3-2022. nop.pes. d.P.JibiceHko, C.O./BaHOBa

4 CO0pHUK 33aHNIA 41 NPOBEAEHUS MUCbMEHHOIO 3K3aMeHa Mo anrebpe
3a KypC OCHOBHOW wWKosbl. 9 knacc/ J1.B. Ky3Heuosa, E.A. ByHUMOBWY U Ap. -
M.: Apodha,2020

5. Anrebpa: [JonosHUTeNbHble rNaBbl K LUKObHOMY Y4YeOHUKY 9 Kracc.:
Makapbiyes FO.H., MuHatok H.I'. - M.: TpocseLyeHne, 2017.

6 [MoBTOpPSEM M CUCTEMATU3MPYEM LLKO/IbHbIA Kypc anrebpbl M Havana
aHanms3a./B.C. Kpamop,- M.: TpocseLueHue, 2016.

7. [oBTOpPsieM W CUCTEMATU3MPYEM LLKOMbHbIA Kypc reomeTpun./B.C.
Kpamop,- M.: IpocseLleHre, 2016

8 3agaum ¢ napameTtpamu. 7-11 knacc. INpakTukym. YuebHoe nocobue ans
cpeaHen Wwkonbl. - OIYT «LWaapuHcknia om Mevatus, 2015

MHTepHeT-pecypchl

1. https://math-oge.sdamgia.ru

2. http://www.uztest.ru/ PykoBognTeNb caiTa - y4nTesib MaTeMaTuUKM BbICLLEN
KaTeropvu, KaHauMaart negarornyecknx Hayk, obnagartens npemuun MNpesngeHta
- Kum Hatanba AHatonbeBHa.

3.. http://www.fipi.ru/ ®egepanbHblil UHCTUTYT MeAarormyecknx 3MepeHui.
4. http://www.edu.ru/ Poccuinickoe obpasoBaHue. PefepasibHbI NopTan.

5. http://school-collection.edu.ru/ EgnHas Konnekums LugppoBbIX
06pasoBaTe/ibHbIX PECYPCOB.

6. Cant Online Test Pad - co3gaHune TecTos.
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