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HOACHUTEJIBHASA 3AIIMCKA

OO0mas xapakTepucTHKa Kypca

Hacrosias pabouasi mporpamma Kypca BHEYpOUHOM AesitenbHocTU « TpynHbie
BOIIPOCHl MAaTEMaTHKHU. 7 KJIAacChl» pa3paboTaHa B COOTBETCTBUM C TPEOOBAHHUSIMU
denepanbHOrO TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa OCHOBHOTO OOIIETro
obOpazoBanus (nainee — GI'OC OOO) u HampaBieHa Ha OpPraHU3alUI0 OOyUYEHHS
MaTEMaTHYECKOMY COJCPKAHUI0, BBIXOMISIMIEMY 3a pamku DemepanbHOl pabodeit
IporpamMmsl 1o yuyeoHoMmy npenmery «Marematnkay (0a30Bblil ypOBEHb) OCHOBHOIO
oOmrero oopazosanus (nanee — OPII), ¢ yueTom UCONB30BaHUS BUIOB IE€ITEIbHOCTH
OOyYaroIMXCs, OTIIMYHBIX OT YPOUHBIX.

[Tpu pazpabotke [IporpaMmbl yYUTHIBATHCH CIASAYIOMNE TOKYMEHTHI:

— mucbMo MunucreperBa npocsewenuss Poccuiickon denepauuu oT 5 U0
2022 1. Ne TB-1290/03 «O wHampaBiCHUM METOJWYCCKUX PEKOMCHIAIINI
[0 OpraHU3allMi BHEYPOYHOM MESITEIIbHOCTH B paMKax pean3allid OOHOBIIEHHBIX
deneparbHBIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTAaHAAPTOB HAYaIHLHOTO OOIIETo
¥ OCHOBHOI'O 00I1IeT0 00pa3oBaHus;

— pacnopspkenne [IpaButensctBa Poccuiickoit @enepartuu ot 19 Hosiops 2024 r.
No 3333-p «O0 yTBEepXJICHHH KOMIUIEKCHOTO IIJIJaHA MEPOIPHUITHI I10 IMOBBIIICHHUIO
KauecTBa MaTeMaTHYEeCKOTO M ECTECTBEHHO-HAYYHOTO OOpa30BaHHUS Ha TIEPUOJ

10 2030 romay.

AKTYyaJIbHOCTH Kypca
B ycnoBusix peanuzaiuy TaKOM CTpaTErMYeCKOM 3aaud, Kak JOCTUKECHUE
TEXHOJIOTUYECKOTO CYyBEpPEHUTETa CTpaHbI, Mepej] MaTeMaTHUYeCKUM OoO0pa3oBaHUEM

B YHCJIC TJIaBHBIX TIIOCTABJICHBI CJIICAYIOIIUC IMCJIU: PAa3BUTUC TBOPUYCCKUX



¥ WCCJIENOBATEIBCKUX CIIOCOOHOCTEN OOydJaromMXcs, WX MOATOTOBKA B MPOIIECCE
oOydeHHs] MaTeMaTHKe K BBIOOpY mpodecchii, CBSI3aHHBIX C Pa3BUTHEM TOYHBIX
Y €CTECTBCHHBIX HAYK M TEXHOJIOTMW. Kak Ba)KHbIA KOJIMYECTBEHHBIM MOKA3aTEIb
MOBBIIICHUS WHTEpPECa K MAaTEMAaTUKE BBIJEISETCS POCT KOJIMYECTBA BBITYCKHHUKOB,
BBIOMPAIOIIMX HA TOCYIapCTBEHHONW MTOTOBOM aTTECTALMM 3K3aMEH MO MaTeMaTHKe
Ha MPOPUIBHOM YPOBHE.

OcBoenne  mpemmaraemoit  IIporpamMmel  cOCOOCTBYET — MOBBIIICHUIO
y 00y4aromuxcs ypOBHS MOTHBAIMA K W3YYCHUIO MAaTEMAaTHUKH, K IMPOJOKCHHIO
nzydyeHus: mareMatuk B 10-11 kmaccax Ha yriiyOJI€HHOM YPOBHE M OPHUEHTHPYET
Ha BBIOOpP €IMHOIO TOCYAApCTBEHHOrO JK3aMEHa IO MaTeMaTHuKe MNpOo(PUILHOTO
ypoBHs. Kpome Toro, ocBoeHue npejiaraemoro B [Iporpamme cosiep>kanusi mo3BoJiser
pacIIMpUTh KPYr peIIaeMblIXx MaTeMAaTHYeCKWX 3a7ad 3a CYeT BKIIOYCHUS
npoOJIEeMHBIX, HECTAHJIAPTHBIX 3a7ad, 3a7ad MPUKIAJHOTO XapaKTepa, BHIMOJIHEHUS
UCCIIEIOBATENBCKUX PAabOT, B TOM YHCIIE C MEKIPEIMETHBIM COACPKaHUEM, U3YUCHUS
JIOTIOJITHUTEJILHBIX BOIMPOCOB KaK TEOPETUUYECKOTr0, TAK U MPAKTHUECKOTO XapakTepa.

[Ipenycmotpennsie Ilporpammoil BuABI NEATEIBHOCTH — WHIAMBUIYyaJbHAS
W TPYINIOBasl MPOEKTHAsT M HCCIEAOBATENbCKas JEATebHOCTh — CIOCOOCTBYIOT
Pa3BUTHIO TI03HABATEIbHBIX, PETYIATHBHBIX W KOMMYHUKATHBHBIX YMCHHM
oOyuaroruxcs. [IporpaMma COOTBETCTBYET WUJEE pPACIIUPEHUS TMPHUKIIATHON
HAIPaBJICHHOCTH Kypca MaTeMaTHKW Ha YPOBHE OCHOBHOTIO OOIIEro 0oOpa3oBaHMS.
Peamuzammst kypca crmocoOCTBYeT BBISBICHUIO TAJIAHTIWBBIX U OJapCHHBIX
OOyYaroIIMXcsl, MOAACPKKE UX TATAHTOB U PA3BUTHUIO CTIOCOOHOCTEH.

B GonbmmHCTBE TEM Kypca MpearnoiaraeTcs BhIOJIHEHUE UCCIIeI0BATEIbCKUX
pabor. VYyebHOe wuccrneoBaHME IO MaTeMaTUKe B 7 Kaccax Mpearoaraet
MOJIYYE€HUE CYObeKmu8HOo HOBOTO ISl 00y4aromierocss pesyjibTaTa M HalpaBJICHO
Ha OpMHUPOBAHUE UCCIIEOBATEIHLCKUX YMEHUH: BbIICIICHNE POOJIEMbI, OpTaHU3aITUs
¥ aHaJIU3 JIaHHBIX, BBIIBM)KCHHE THUIOTE3bI, TPOBEPKA TUMOTE3bI, (hOPMYITUPOBAHHE
BBIBOJIOB M MPEACTABICHUE PE3YIbTaTOB HA TPAMOTHOM MAaTeMAaTHUYECKOM SI3BIKE.

[Iporpamma MoOKeT OBbITH BOCTpeOOBaHA OOYYAIOIIUMMCS, KOTOPbIE HMEIOT

HHTCPCC K UBYUCHUTIO MATCMATUKHU, TOTOBATCA K YHACTHUIO B OJIMMITNAAaX IIKOJIbHUKOB



10 MaTeMaTUKE U yIiTyOJeHHOMY U3YUYE€HUIO MATEMATUKH Ha YPOBHE CPEAHETO OOIIETO

oOpa3oBaHUs.

eab u 3axaum Kypca

Peanuzanus BHEYpOUHOU NESATEIBHOCTH SABJSETCS HEOTHEMIIEMOM YaCThIO
oOpa3oBaTenpHOTO  TIpollecca, obOecrmednBas B TOM  YHCJIE€  BO3MOXXHOCTH
dbopmupoBaHus 00pa30BaTENIbHBIX MPOrPAMM PA3IMYHOTO YPOBHS  CJIOKHOCTH
Y HalNpaBJICHHOCTH C Y4E€TOM OOpa30BATENbHBIX MOTPEOHOCTEN M CIOCOOHOCTEH
oOy4Jaronuxcs, BKI0Yas 0JJapeHHBIX AETEH.

Heas Ilporpammbr —  oOecreunTh HMHAUBHUAyaJIbHBIE  MOTPEOHOCTH
oOyyJarommxcsi B HM3YYCHUU COJIEPKAHUS MaTeMaTUKH, BBIXOJAIIETO 3a pPaMKH
porpamMmbl 0230BOTO YPOBHSI.

3agaum xypca:

1. [1oBblllIEHUE YPOBHS MAaTEMATHUYECKON MOATOTOBKH O0YyYAIOLIUXCS, PA3BUTHE
YCTOMYMBOIO HHTEpECa K yueOHOMY npeameTy «MaTeMaTukay.

2. PazBuTHe TBOpPYECKUX CIOCOOHOCTEH, MPOCTPAHCTBEHHOTO BOOOpaKeHUS,
TEOPETUYECKOTO MBIIUJICHUS W MaTEMAaTHYECKOW HWHTYMIIMU, YMEHUN pacCy>KIaThb
JIOTUYECKHU Y aHAJIU3UPOBATh CUTYALIUH.

3. YruyOnenre u 3akperieHne 0a30BbIX 3HAHHM, (HOPMUPOBAHHE YCTOMUMUBBIX
HABBIKOB PEILICHUSI HECTAHAAPTHBIX U OJIMMITUAIHBIX 33/1a4, OCBOCHUE HECTaHaPTHBIX
MOAXOJI0B U OPUTHHAIBHBIX PEIICHUMN.

4. O3HaKOMJIEHHUE C JOTIOJHUTEIIBHBIMU pa3ieiaMu MaTeMaTUKU, BHIXOISIIUMU
3a paMKu 0a30BOro Kypca.

5. Bocriutanne camMoCTOSTEILHOCTH, HACTOWYMBOCTH M OPraHU30BAaHHOCTHU
B XOJI€ PEIICHUS CIIOKHBIX 3a]1a4.

6. PazBuTre HaBBHIKOB KOMAaHJHON pabOTHI, JAPYKECKOTO COMEPHUYECTBA
U 3JI0POBOM KOHKYPEHIIMHU CPEIN CBEPCTHUKOB.

7. IlonrotToBka 00y4arOUIUXCsl K YYaCTHIO B IIKOJIBHBIX, PAHOHHBIX, TOPOJACKHX,
PErHOHANBHBIX, BCEPOCCUICKUX OJUMIIMAAAaX, KOHKypcax M COPEBHOBAHUSIX

I10 MaT€EMaTHKeE.



8. [loBblllieHWe  ypoOBHA  TPaMOTHOCTH B OOJIACTH  MCIOJIb30BaHUSA
«MaTEeMaTUYECKHUX MaKeTOB», 00ECIECUNBAIOIINX aBTOMATH3AIIHIO MTPOLIECCOB TTOUCKA,
aHanm3a, o0pabOTKM, co3maHus, mepedaun, GopManu3anuu (B BHUAEC CTATUICCKUX
U TUHAMHUYECKHUX rpaduKoOB, AMarpaMM U IPOYUX BU3YyalM3alliil pe3yJIbTaTOB aHAIN3a
M MareMaTU4YeCKHX 3aKOHOMEpPHOCTEH) B mpouecce y4eOHOH AesTeNbHOCTU
MIPU U3YYEHUH MAaTEMATUKHU.

9. Pa3BuTHE TBOPUYECKUX CIIOCOOHOCTEMN, TEOPETUUECKOTO MBIIIJICHUSI HA OCHOBE
WCITOJIB30BaHUS MU(PPOBBHIX NHCTPYMEHTOB (B TOM YHCJIE «MATEMATHICCKUX ITAKETOBY)
B 00JacTH  MOJEIMPOBAHMS, HWMHUTALMA W  HMHTEPIpETaluu  a0CTPaKTHBIX
MaTEeMaTUYECKUX O0BEKTOB U 00pa30B B BUJE PA3IMYHBIX BU3YATU3aLU (B TOM YHCIIE
IPOCTPAHCTBEHHBIX OOBEKTOB).

[Iporpamma paspabotaHa ¢ y4eToM peKOMeHJanui ¢eaepanbHoil paboueit
IpOrpaMMbl BOCIIUTaHUA. B 4aCTHOCTH, OHAa yYHUTHIBAET NICUXOJIOr0-NIEAArOrHuYeCKUe
O0COOEHHOCTH COOTBETCTBYIOIIEH BO3PACTHON KaTErOpUH 00Y4arOIIUXCsl.

Takum oOpazom, peanuzanus I[IporpaMMbl  COJEWUCTBYET MOJYYCHHUIO
CIIEAYIOIIUX PE3YyJIbTATOB:

— JOCTWXKEHHE 00yJarOIIMMUCS IUIAHUPYEMbBIX JTMYHOCTHBIX, METAIIPEAMETHBIX
U TMPEIMETHBIX PEe3yJbTaTOB, B T. Y. COOTBETCTBYIOIIUX YTIyOJEHHOMY YpPOBHIO
W3YUYCHUS] MAaTEeMaTUKU,

— pa3BUTHE JIMYHOCTH 0Oydarouuxcs, GOpMHUPOBAHUIO U YAOBIETBOPEHUIO UX
COIIMAJIbHO 3HAYMMBIX UHTEPECOB U MOTPEOHOCTENH;

— caMopeanu3anys 00y4aroMXcs Yepe3 yUacTue BO BHEYPOUHOU AEATEIbHOCTH.

MecTo Kypca B 00pa3oBaTeibHOM Ipouecce

Bo ®I'OC OOO nns o0sA3aTeNbHOrO0 OOY4YEHHUS! YTBEPXIACHBI JBAa YPOBHS
OCBOEHHMSI paboyuX MporpamMM MO MaTeMaThke: 0A30BbIM M YrTyOJeHHBIH, HAaUMHAS
c 7 xmacca. ConmepkaHue MPOTpaMMbl MO MaTeMatuke (yriayOJeHHBIN YPOBEHB)
HAIpaBJICHO HA  Y/JOBJIETBOPEHHE TMOBBIIICHHBIX 3alpOCOB  OOYYaIOIIUXCH,

CTpeMsIIIMXCcs K 0oJiee TIyOOKOMY OCBOCHHIO IPEIMETHBIX pe3ynbTaToB. [Iporpamma



Kypca BHEYPOUYHOU JesATeabHOCTH «TpyJaHbIE BOMPOCHI MAaT€MAaTUKW» HAalpaBiieHa
Ha paclIUpeHue 3HAHUHM 00y4aromuXcs 0 MaTeMaTHKE JUIsl KJIACCOB C 00s3aTeNIbHBIM
0a30BbIM YPOBHEM OOYUCHHSI MAaTEMAaTHKE.

TemaTuyeckoe IIaHUPOBAHKE B IPOrpaMMe Kypca BHEYPOUHOU IeSITeTbHOCTH
«TpynHsle BONpPOCHI MaTEMaTHKW» COCTaBICHO TaK, YTO paclpeleicHue
COJZIEP>KaTENbHBIX PA3/IE€IOB B HEM CHUHXPOHU3UPOBAHO C 005A3aTeIbHON MPOrpaMMoin
0a30Boro ypoBHs. Peanuzanus conepkaHusi mnpeayiaraetcss B (opmax, OTIMYHBIX
OT ypouHbIX. ClieTyeT OTMETHUTh, UTO JaHHBIN KypC B OCHOBHOM IIKOJI€ BEICTPAUBACTCS
HE TOJBKO HAa PACHIMPEHUH MaTEMaTHYECKOro CoJep)kaHHus 0a30BOTO YpOBHS,
HO Y HAa MOBBIIICHUN YPOBHSI CIIOKHOCTH 3a/1a4, MPEATIaraeMbIX IS PEIICHUS.

Pabouas mporpamma Kypca BHEYPOUHOM JAesITenbHOCTH «TpyaHBIE BOIPOCHI
MaTeMaTUKW» TpeJHa3HAaueHa JJIs pealu3aluu B 7 KjaccaX M HanpaBjieHa Ha
JOCTHKEHHE OO0YyJYaloUIMMUCS TUTAHUPYEMBIX pe3ynbTaToB. llocienoBaTenbHOCTD
U3YYEHUs TEM Kypca COBNAJAeT IO BPEMEHU C M3YyYEHHUEM Kypca MaTeMaTUKU
(areOpbl W TEOMETPUM) OCHOBHOM IIKOJIBI 0a30BOTO YpPOBHS, BCE TEMBbI
0 BO3MOXXHOCTH CHHXPOHU3HPOBAHBI ¢ 0a30BBIM KypcOM MaTEMaTHKH IO KiiaccaMm.
Tembl 1o anrebpe M TreOMETPUU YEPEAYIOTCS, YTO IMO3BOJISIET MaKCHUMAaJIbHO
NpUOIM3UTH UX TI0 BPEMEHH MU3YyUYEHHS K OCBOEHHUIO 0a30BOT0O Kypca.

[Tpu peanuzanmu [IporpamMMel mepBas 3amada yauTessi COCTOUT B TOM, YTOOBI
CO3/1aTh HEOOXOAUMBIE YCIOBUS JUIsl IPUOOPETEHUSI U PA3BUTHSL YMEHHM, CBA3aHHBIX
C MPOBEICHNEM HCCIICIOBAHUN HA MATEMaTUYECKOM co/iep kaHuu. JlJis pemeHus 3Toi
3anauu B [Iporpamme 0003HaueHO MeCTO U C(HOPMYITUPOBAHBI TEMBI JJIsl TPOBEICHHUS
HCCIIeIOBATEILCKUX PadoT.

Bropas 3amaga yaurens mo peanu3anuu [I[porpaMmsl cBsi3aHa ¢ BO3SMOYKHOCTBIO
co3faTh yCIOBUS JUisi OOpabOTKM U TpENCTaBlieHUs WHGOPMAIMH HAYIHOTO
coaepkaHusi (B TOM UHCJIE€ C HCIOJb30BaHUEM LHU(PPOBBIX HMHCTPYMEHTOB)
IIpY OpPraHu3alvd WHAUBUAYAIBHON U TPYIIIOBOM NPOEKTHOU JEATEIBHOCTH.
JUis ycrenmHoW peanu3aly CIeHapueB MPOEKTOB PEKOMEHIYETCS HCIOIb30BaTh

NEPCOHANIbHBIE KOMIBIOTEPHl C YCTAHOBJIEHHBIMU O(DHUCHBIMH MpOTrpaMMaMu



U JocTynoM K cetu VHTepHeT (KaKk MHUHUMYM OJMH KOMIBIOTEp ISl KaXKIOU
TPYIIIIBI).

@opMBbI  IEATETHBHOCTH  OOYYAIOIIMXCS  MPEAyCMAaTPUBAIOT  aKTUBHOCTH
U CaMOCTOSITENIbHOCTh, COYETAIOT WHIUBHUIYAIbHYIO U TPYIIOBYIO paboTy,
OTJMYAIOTCA OT YPOYHBIX OOJiee IIMPOKUM HCIIOJIB30BAHUEM HCCIEA0BATEIBCKOM
U TPOCKTHOM  JIEATETbHOCTH, pEIICHWEM HEeCTaHJapTHBIX 3aga4y ©  JIp.
CTpyKkTypupOBaHUE TeMaTHYECKOTO IutaHupoBaHus B IIporpamMmme cOOTBETCTBYET
MOPSIIKY HM3YYCHHS Pa3/iejlOB U TeM aiareOppl W T€OMETPUU B OCHOBHOW IIIKOJIC
U TEeM caMbIM OO€CIeUMBaeT MPEEMCTBEHHOCTh YPOUHOM UM BHEYPOUYHOMU
JIESITEIIEHOCTH.

Peamuzamms  [lporpamMmpl  mpeamosaraer CoOYETaHHE pPa3IUYIHBIX  (OpM
IpyNIoBoi paboThl (IUCKYCCHs; MAaTEMAaTHYECKOE COPEBHOBAHKE; MPAKTUKYM; BHIOOD
TEMbl MPOEKTa, IUIAHHUPOBAaHHWE pPa0OT, paclpeAesieHne poJied, B3aUMOOLEHKA
IIPU BBITIOJIHEHUH TPYTIIIOBBIX MPOEKTOB U UCCIIEAOBAHMI ) U MHIUBUIYIbHOU paOOThI
(BBIMOJTHEHUE WHAWBUAYAJIHLHOTO HMCCIEIOBAHUSA, B TOM YHCJE C HCIOJIb30BAHUEM
IU(QPOBBIX HMHCTPYMEHTOB; TPOBEICHHWE YCTHOTO OOOCHOBAaHWS TPU PEIICHUH
HECTaHJAPTHBIX 3a/1a4, 3aJa4 I[OBBLIIIEHHOTO YPOBHS CIOKHOCTH; TIOCTPOCHHE
MaTeMaTHYeCKUX MOJIEICH, WX WCCICAOBAHWE, WHTEPHPETANNS IMOJTYICHHBIX
PE3YNBTATOB IIPH PEIICHHUH 33/1a4 C MEXIIPEIMETHBIM M MTPAKTUYECKUM COJICPKAHUEM;
MOWCK, WHTEpHpeTanus, TMpeodpa3oBaHre ¢ TNPUMEHEHHE MaTeMaTHYECKOM
uH(OpPMAITUU; CaMOCTOATEIbHOE OTKPBITHE HOBOTO MAaTeMaTHYEeCKOro Qakra).
Hcnonb3oBanue Takux GopM padoThl TOMOTAET Pa3BUBATh Y OOYYAIOIINXCS, C OJTHOM
CTOPOHBI, HaBBIKM BOCIHPHATHS HOBOM HMH(OpMAIMK TMPU pas3audHBIX (hopMmax ee
Mo/Iaud, a C JIPYroil CTOPOHBI — aKTUBHOCThH, CAMOCTOSTEIBHOCTh M CIIOCOOHOCTH
Kk TBopuecTtBY. OcBoenue IIporpaMmbl NOKHO JOTMOJNHITH U Pa3BUBATh 3HAHUSA
U yMeHHUs oOydYaromuxcsi B 00JIaCTH MaTEeMaTUKH, OPUEHTUPOBATh UX HA OOy4YeHHE
B CpeIHEW IIKoJe B Kiaccax, MPEeAyCMaTPUBAIOIINX OCBOCHHE MaTeMaTHKU
Ha Y[UIYOJICHHOM YpOBHE, B YAaCTHOCTH TEXHOJOTHYECKOTO Tpoduiis, a Takxke

CrocoOCTBOBATH COLUAIBHOMY (DOPMUPOBAHUIO TUYHOCTH OOYYAIOIIUXCS.



ITporpamMma kypca paccuntaHa Ha 34 yaca B B / Kjaccax IpU IPOBEICHUU
3aHATUH OOWMH pa3 B Hemenmo 1no 1 akageMuyeckoMy  4acy — Kaxjaoe.
[lenecooOpa3HbIM SABISETCS UYEPEAOBAHHME TEM 3aHATHH C anreOpandeckuMm M
TE€OMETPUYECKUM COACPIKAHUEM.

B 3aBucMMOCTM OT KOHKPETHBIX yCJIOBUM peanu3anuu lIporpammsl
U KOJIMYECTBA O0y4aroUIMxcs JOMycKaeTcsi (OpMUPOBAHUE IPyNN U3 00ydaromuxcs
Pa3HBIX KJIACCOB B IIpe/ieiax 0HOM mapaienu. [IporpaMma MOXET peaan30BbIBAThCS
00pa3oBaTeNIbHONW OpraHu3alyeil caMoCTOATENIbHO 00 HA OCHOBE B3aUMOJCHCTBUS
C IpyTUMH OpPraHu3alUsIMHU, OCYIIECTBISIOIUMU 00pa30BaTEIbHYIO 1€ATEIbHOCTb.

[Io ycMOTpeHUIO Y4HUTENsl HEKOTOpbIE 3aHATHS MOTYT OBITh HMCKIIIOUYEHBI
WJIM 3aMEHEHBI. PekoMenayercs BKIIOUUTh B [IporpamMmmy pernoHanbHbI KOMIIOHEHT:
DKCKYpPCUM Ha MPENNPUATHSA, B PETHOHAIBHBIE MY3€H, BY3bl TEXHUYECKOU
HaIpaBJICHHOCTU Ui TMOBBIMICHUS HMHTEpeca OOydYaloIMXCAd K MPaKTUYECKOMY

H3Y4YEHUIO TTPOeCCHid, CBI3aHHBIX C MATEMATHKOM.



COJIEP)KAHUE KYPCA BHEYPOUHOM JIEATEJIBbHOCTHU

7 KJIACC

DyieMeHThI HcTopun. O0uue noHsATHSA reomeTpruu. OcHOBHBIE (PUTYPbI

Hctopus BOZBHUKHOBEHUS U pa3BUTHs reoMeTpuu. [loHsTHA: akcnoma, Teopema,
CBOWCTBO, MMPHU3HAK, JI0KA3aTEIbCTBO, ONpeaecacHne. MHCTpYMEHTHI U1 U3BMEPEHUN U
IIOCTPOCHUM. B3amMHOE pacIloNOKEeHHE TO4YeK Ha npsMoM. M3mepeHue IvHBI
OTpE3Ka, pACCTOSIHUE MEKIy TOUKaMH. B3auMHOe pacnosioxkeHue npsameix. Jlomanas.
Buner nomaneix. [[nuaa nomanoi. MHoroyronsHukd. [lepuMeTp MHOTrOyroiabHHUKA.
[ToHsTHE O BBIMYKIIBIX U HEBBIITYKJIBIX MHOTOYT'OJIbHUKAX.

Yucia u BoruucjaeHus. deJqumMocTnb

[Ipu3naku penumoctu: (OPMYIHpPOBKAa W JOKa3areilbCcTBO. PemieHue 3amad
MOBBIIIEHHOM  CJIOXHOCTH  HAa  JICIIMMOCTh.  PemieHne  CIOKETHBIX — 3a/1ad
apu(PpMETUIECKUM METOIOM.

Hccnedosamenvckas paboma. NeIMMOCTh U €€ CBONCTBA.

AaredpanvecKue BbIPAKEHUS

Crenenu, MHOTOWICHBI, MpPeoOpa30BaHUE MHOTOYICHOB, JCHCTBHUS C
MHOrowieHamMu. MHorouseH craHgaptHoro Buaa. CreneHb MHorowieHa. KopHu
MHoOrowieHa. Haxoxnenne kopHern MHorousieHa. /lokazarenscTBo ToxaecTB. PazHbie
MOJXO0/bI K JOKA3aTEIIbCTBY TOXK/IECTB.

HUccneoosamenvckas paboma. Kak HalTH KOPEHb MHOTOYJICHA?

TpeyroasHuku. [IpusHaku paBeHCTBA TPEYroJ1bHUKOB

TpeyronbHuku. PaBHbIE TPEyroiabHUKH B TEOMETPUUYECKUX KOH(UTYypalusXx.
[Ipu3Hakn paBeHCTBAa TPEYroJbHUKOB. IIpu3Haku paBeHCTBA MPAMOYTOJbHBIX
TPEYroJbHUKOB. [lepneHIuKynsp 1 HaAKIIOHHAS.

YpaBHeHHS ¥ CUCTEMbI YPABHECHUMH

JIuHeliHble ypaBHEHUS U UX cUCTEMBI. ONpeiesIeHHe Ynciia KOPHEN JIMHENHOTO
ypaBHEHUs. PellieHue NTMHENHBIX YPaBHEHUH, COAEPXKAIIUX 3HAK MOayssa. Pemenue
JVHEMHBIX YPaBHECHHM C MapaMeTrpamu. PelleHue CcucTteM JIMHEWHBIX YpaBHEHUU

Pa3sHbIMU METOJaMHU.



Hccneoosamenvckas paboma: JNHHEWHBIE YpaBHEHUS, COJEpXKalllUe 3HAK
mMoayJisi. [locTpoeHus: ¢ MOMONIBIO LUPKYJS U JIMHEWKH OOOCHOBAHMS MPOCTEUIIINX
MIOCTPOEHUH, ITANbl 33JJa4l HA IOCTPOEHHUS, pELIEHUE 3a7a4 Ha TOCTPOEHUE LHUPKYJIEM
Y JIMHEUKOM.

OceBasi cumMmeTpust

@urypsl ¢ 0ceBOM cuMMeTpuen. [Ipumepsl cMUMMETpHUH B OKPY’KAIOIIEM MHpE.
IIpoexm: cUMMETpUS B OKPYXKAIOIIEM MUPE.

MHOroyrojibHUKH ¥ reoMeTpruYecKre HePaBeHCTBA

CyMMa BHYTPEHHHMX YIJIOB MHOTOYTOJbHHKA W BHEUIHUX YIJIOB BBIITYKJIOTO
MHOTOYTobHUKA. COOTHOIIEHUS MEXKJy CTOPOHAMU M YyIiaMU TpPEyroJbHUKA.
HepaBencTBo TpeyronsHuka. HepaBeHcTBO 0 mimHe nmoMaHo. HepaBeHCTBO Mexay
MEPIECHAUKYJISIPOM U HAKJIOHHOW. PacCcTossHUE OT TOYKH JI0 TIPSMOM.

Hccneoosamenvckas paboma: TeOMETPUUECKHAE HEPABEHCTRA.

DOYyHKIUU

ITouck oOmactu ompeAeneHUs W MHOXECTBAa  3HAUYCHMH  (YHKIIMH.
Hcnonb3oBaHue pa3inyHbIX COCO00B 3a1aHus (pyHKUMH. Vcronb3oBaHUE CBOWCTB
byHKUMA 178 aHaiuM3a TpapUKOB peanbHBIX 3aBUCUMOCTEH (Hynu (yHKIIUH,
IIPOMEKYTKH 3HAKOMOCTOSIHCTBA (DYHKIIMH, MPOMEXKYTKH BO3PACTAHMS U YOBIBAHMS
dbyHKUMH, HAaMOOJbIIEEe W HaWMEHbllee 3HaueHus (yHkuuu). ['paduxu, KycoyHO-
3aJlaHHble QYHKIIUU.

Hccneoosamenvckas paboma: cpaBHEHHE CBOMCTB (YHKUHMHU U MX TpaUKOB B
3aBUCUMOCTH OT ITapaMeTPOB.

I'eomeTpuyeckmne Mmecra TOUEK

B3auMHOe pacrnonoxeHne OKpyKHOCTU U NpsamMou. [Ipumepsl reoMeTprudeckux
MECT TOYEK Ha IUIOCKOCTH. METOJ reoOMETpHYECKHMX MECT TOYEK IPU PEUICHUU

reOMCTPHUICCKUX 3aaa4.
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IJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUS KYPCA BHEYPOYHOM
AEATEJBHOCTHU

Peanu3zanus mporpamMmsel Kypca BHEYPOUHOH JeaTenbHOCTH « TpyaHbIe BOIPOCHI
MaT€MaTUKW»  HalpaBjieHa Ha OOeCledYeHHe JOCTMXKCHHS  O0ydYaromuMUCS

JIMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPCAMCETHBIX 06p330BaTeJ'IBHBIX PE3YJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATDI B vactu:

— MaTPUOTHYECKOr0 BOCIHMTAHUA: TPOSBICHUE HHTEpEca K MPOLLIOMY
Y HACTOAILIEMY POCCHUMCKOM MaTEMAaTHUKH; EHHOCTHOE OTHOLICHUE K JOCTHMKECHUSIM
POCCHICKMX MATEMATUKOB U POCCUHMCKON MAaTEMaTUYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO
ATUX JOCTHXKEHHM B IPYTUX HayKaxX U MPUKIAIHBIX chepax;

— IPAXKAAHCKOr0 M JAYXOBHO-HPABCTBEHHOI'0 BOCIHMTAHHMSA: TOTOBHOCTHb
K BBINOJHEHUIO 00s3aHHOCTEN TpaKJaHUHA U Peaiu3alliy €ro MpaB; MPe/ICTaBICHUE
O MaTeMaTUYeCKHX OCHOBaX (YHKIMOHUPOBAHUS PA3IMUHBIX CTPYKTYp, SIBJICHUM,
NpoIeAyp TPaxIaHCKOTO OOIIecTBa (HampuMmep, BbBIOOPHI, OMNPOCHI), TOTOBHOCTH
K OOCYXIEHUIO ATUYECKHX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM
JOCTH)KEHUW HAyKH; OCO3HAaHHWE BaXXHOCTH MOPAJIbHO-3TUYECKUX IPUHILIMUIIOB
B JICSITEIIBHOCTH YYEHOTO;

— TPYAOBOI0 BOCHMTAHHSA: YCTAHOBKA HAa AKTUBHOE YYaCTHE B PELICHUU
MIPAKTUYECKUX 330a4 MATEMAaTHU4YECKOW HAIPaBICHHOCTH; OCO3HAHUE BAXHOCTU
MaTeMaTU4YeCKOro oO0pa3oBaHUsi Ha TMPOTSKEHUM BCEH JKU3HM JJI1 YCIHEUIHOMN
poeCcCUOHANILHOMN NESITEIbHOCTH M Pa3BUTHE HEOOXOIUMBIX YMEHUN; OCO3HAHHBIM
BBIOOpP W TOCTPOCHWE WHJMBHUIYATbHOW TPACKTOPUU OOpa30BaHUS U >KU3HEHHBIX
MJIAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

— JICTETHYECKOr0  BOCHHUTAHUS:  CIOCOOHOCTH K  OMOIMOHAILHOMY
U OCTETUYECKOMY BOCHPHUATHIO MaTeMaTHYECKHMX OOBEKTOB, 3ajay, pelIeHUM,
pacCyXJ€HUI; yMEHHUE BUJIETh MATEMATUUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

— HEHHOCTH HAYYHOr0 IIO3HAHMS: OpUEHTAUUs B  JICSITEIBHOCTH

Ha COBPEMEHHYIO CUCTEMY HayUHBIX MPEJACTABICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
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pa3BUTHA YEJIOBEKA, IPUPOJIBI U OOIIECTBA; IOHUMAaHUE MATEMAaTUYECKONH HAYKH Kak
cdepbl 4eT0BEUECKON IEATENBHOCTH, 3TAIIOB €€ Pa3BUTUS U 3HAUUMOCTH JJIs1 pa3BUTHUS
LIMBUJIM3ALMN; OBJAJCHUE S3bIKOM MAaT€MaTUKH U MaTEMaTUYECKON KyJIbTYypOH Kak
CPEICTBOM  IIO3HAaHUS  MHpA; OBJAJACHHE  HABbIKAMU  HCCJIEI0BATEIbCKON
NESITENIbHOCTH;

— (M3MYECKOr0 BOCHUTAHUS, (POPMHUPOBAHHUA KYJbTYPbl 310POBbS
U IMOLMOHAJIBHOIO 0/1aromoJiyuyMsi: TOTOBHOCTb IPUMEHATh MaTe€MaTH4ECKHE
3HAHMS B MHTEPECAX CBOETO 3/I0POBbsI, BEJECHUS 3J0OPOBOTO 00pa3a *KU3HH (370pOBOE
NUTaHue, cOAIAaHCUPOBAHHBIM PEXXUM 3aHATUNA W OTIbIXa, peryisipHas (uznueckas
aKTUBHOCTH), C(OPMHPOBAHHOCTh HaBbIKa pPEQIIEKCHUU, NPHU3HAHUE CBOEro IpaBa
Ha OIIMOKY M TaKOTo K€ MpaBa IPyroro 4ej0BeKa;

— JKOJIOTHYECKOr0  BOCIHHTAHMA: OpUEHTalUs  HAa  I[PHUMECHECHHE
MaTE€MaTUYECKUX 3HAHUM JUIsl pelIeHUs 3a7a4 B 00JIACTU COXPAHHOCTU OKPY>KAIOIIEeH
Cpelbl; IUIAHUPOBAHME IIOCTYNIKOB M OLIEHKA HX BO3MOXXHBIX IIOCJIEICTBHIMA
JUISL OKpY’KaroIllle Cpefbl; OCO3HAHME TIJI00AlbHOIO XapakTepa HKOJIOTHMYECKUX
npo0JieM U MyTeH uX pelieHus;

— aJanTauuy K HM3MEHSIOIIMMCH YCJIOBUSM COLMAJIbHOW M NPHPOTHOM
cpeAbl: TOTOBHOCTh K JEHCTBHUSIM B YCIIOBHSIX HEONPEAEICHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEM KOMIETEHTHOCTHU Ye€pe3 MPAKTUUYECKYIO NEATEIbHOCTb, B TOM YHUCIE
YMEHUE YUYUTHCS y APYTUX JF0JIeH, MPUOOpPETaTh B COBMECTHOM IESITEIbBHOCTU HOBBIE
3HaHUS, HaBBIKK M KOMIIETEHLIMH M3 OMbITa JPYTUX; HEOOXOIUMOCTh (OPMHUPOBATH
HOBBIE 3HaHUSI, POPMYIHPOBATH UJIEH, IOHSITHS, TUIIOTE3bl 00 00BEKTAX U SIBJICHUSX,
B TOM YHCJIE paHEe HE M3BECTHBIX, OCO3HABaTh JE€(UUUTHI COOCTBEHHBIX 3HAHUI
U KOMIIETEHTHOCTEH, IUJIaHMPOBaTh CBOE pPa3BUTHE; CIIOCOOHOCTh OCO3HABAThH
CTPECCOBYIO CUTYyallMl0, BOCIPUHUMATh CTPECCOBYIO CHUTyallMi0 KakK BbI3OB,
TpeOyromuii KOHTpPMEp, KOPPEKTUPOBATh MPUHUMAEMbIE PpEHICHUS U JeHCTBUS,
bopMyIMpOBaTh U OLIEHUBATH PUCKU U MOCIEICTBUS, POPMUPOBATH OIIBIT;

— BOCHHMTAHMA HWH(POPMAIMOHHONW KYJbBTYPbI: IIPOSBICHHE HWHTEpEca

K HCIIOJb30BaHUIO I_II/I(I)I)OBBIX TEXHOJIOT UM A1 OIITUMHU3aluKU IIPOHCCCOB IIOMCKA,

12



aHanu3a, o0OpabOTKH, CO3/aHus, TMepeJayd MaTeMaThuecKod HuHOopMalU
U BU3yallM3alMil MaTeMaTHYECKUX OO0OOIIEHUN U PEe3yNIbTaTOB aHANIM3a; TOTOBHOCTD
K HCIHOJB30BaHUI0O IU(GPOBBIX HWHCTPYMEHTOB JUIS  BBINOJHEHHS  Y4eOHOM
NESATEIbHOCTH TMPU H3YYEHUU MATeMaTHKW; CIIOCOOHOCTh MPUMEHATH LHU(PPOBHIE
WHCTPYMEHTBl B YCIOBHSX peaJu3allid MEP MO MPEAyNPEeXICHHUIO BO3MOKHBIX
HEraTUBHBIX TMOCJIEICTBUM aKTUBHOTO U CUCTEMATUYECKOIO MPUMEHEHHUs HU(PPOBBIX

TEXHOJIOTUH B y‘le6HI>IX OCsIXx.

METAIIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBeEpPCAJIbHbIE YUeOHbIe JeHCTBUS

baszosvie nocuueckue oeticmeusi:

— BBIBJISITh M XapaKTEpHU30BaTh CYIICCTBEHHBIE NMPU3HAKA MAaTEMATHYECKUX
O0OBEKTOB, MOHATUHN, OTHOIICHUN MEXy MOHITHSIMU, (GOPMYJIHPOBATH ONPEICTCHUS
MOHSATUM, YCTaHABIMBAaTh CYIIECTBEHHBINM MpHU3HAK KJIacCU(pUKAIMKA, OCHOBaHUS
JUTs1 000O0IIEHUs U CPaBHEHU S, KpUTEPUH MPOBOAMMOTO aHAIIN3a;

— BOCIpPUHHMMATh, (GOPMYJIHUpPOBATH W  NPEoOpPa3OBBIBATH  CYXKJICHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIIINE, YCIOBHBIE;

— BBIABJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUUS
B (akTax, MaHHBIX, HAOMIOJCHUSX W YTBEPXKACHUSIX, TMpeiaraTb KpUTEPUU
JUIS1 BBISIBIICHUS] 3aKOHOMEPHOCTEN Y TPOTUBOPEUHNI;

— JienaTh BBIBOJBI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX
Y MHJIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

— pa3Ouparh J10Ka3aTelIbCTBA MATEMAaTUYECKUX YTBEPXKACHUH (TIpsMble
¥ OT MPOTUBHOTO), IPOBOJIUTH CAMOCTOSATENTHHO JI0OKA3aTEeIhCTBA MATEMATUICCKUX (DAKTOB,
BBICTpanMBaTh apryMEHTAIIMIO, MPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, MPUMEHSThH
METOJl MaTeMAaTUYECKON MHIYKIIMH, 0OOCHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

— BbIOWpaTh cHoco0 pemieHUs y4eOHOW 3ajaun (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIIeHHUs, BEIOMpATh HanbOoJee MOAXOAANINN ¢ YyUeTOM CaMOCTOSITEIIbHO

BBIJICJICHHBIX KPUTEPHUEB).
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ba3zosvie uccnedosamenvckue oeticmsusi:

— HCIOJIb30BaTh BOIPOCHl KaK HCCIEAOBATEIIbCKUNH HMHCTPYMEHT IO3HAHMS,
¢dbopMynupoBaTh  BOIPOCHI, bukcupyromme IIPOTUBOPEYHE, npo0iemy,
CaMOCTOATENIbHO YCTaHaBIIMBaTh HMCKOMOE U JaHHOe, (OpPMHpPOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3ULMIO, MHEHHUE;

— TPOBOJUTH IO CaMOCTOSITENIBHO COCTaBJICHHOMY IUIaHYy JKCIEPUMEHT,
UCCJIEIOBAHUE II0 YCTAHOBJEHUIO OCOOCHHOCTEH MaTEMaTHYECKOro OOBEKTa,
3aBUCUMOCTEH 00BEKTOB MEXK Ty COOOM;

— CaMOCTOATENIBHO (POPMYJIUPOBATH OOOOIIEHUS U BHIBOABI MO pe3yJibTaTaM
IPOBEICHHOTO  HAOJIIOJICHMs,  UCCJENOBAHMS,  DKCIIEPUMEHTa,  OLECHUBATH
JIOCTOBEPHOCTH MOJIYUYEHHBIX PE3yJIbTaTOB, BIBOJAOB U 0000IIEHUI];

— IPOTHO3UPOBATh BO3MOXHOE pa3BUTHE IIPOLIECCA, A TAKXKE BBLABUIATH

MMPCAIIOJOKECHHA O €T0 PAa3BUTHHU B HOBBIX YCIIOBUAX.

Paboma c ungpopmayueii:

— BBISABJISITH HEAOCTATOYHOCTh U M30BITOYHOCTh WH(MOPMAILIUU, JAHHBIX,
HEOOXOIMMBIX JIJIS PEIICHHMSI 3a]1a4H,

— BbIOMpaTh, AHAIM3UPOBATH, CHCTEMATHU3UPOBaTh M HMHTEPIPETUPOBATH
UH(OPMAITUIO Pa3TUIHBIX BUIAOB M (JOPM IIPEICTABIICHHUS,

— BeIOMpaTh (QopMy mpencTaBieHHs UHPOpPMAIMM U WUUTFOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMu, rarpaMmMaMu, HHOU rpauKoi U MX KOMOWHAIIUSAMU;

— OIICHUBATh HAJEKHOCTh WHGOPMAIMK IO KPUTEPHUSM, MPEAJIOKEHHBIM

WM CPOPMYJIMPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIEC YUeOHbIE 1eCTBHUA:

— BOCIPUHHUMATh U (POPMYIUPOBATH CYXKICHUSI B COOTBETCTBUH C YCJIOBUSIMHU
U TeJIsIMU OOIIEH U, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M TIMCbMEHHBIX TEKCTax, JlaBaTh TOSICHEHMs] 1O XOJy pCIICHHUS 3aj]ayd,
KOMMEHTHUPOBATH MOJYyUYCHHBIN pe3yJIbTar;

— B XOJIe¢ 00CYXXJIEHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYX Ia€MON TEMBbI,

HpO6J’I€MBI, pemaeMoﬁ 3aJlavuu, BbICKA3bIBaTh UJCHU, HALICJIICHHBIC HA ITIOUCK PCIICHUA,
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COTOCTABIISATh CBOM CYXACHHUS C CYXICHHSIMH JAPYTHX YYaCTHUKOB JHANIOra,
OOHapyXUBaTh Pa3JIMUUE U CXOJCTBO MO3UIINN, B KOPPEKTHOH hopme popMyIupoBaTh
pa3HOrIacus, CBOM BO3PAKEHNUS,

— TIPENCTaBIATh PE3YJIbTATHI PEIICHUS 3a7a4M, YKCIIEPUMEHTA, UCCIACIOBAHUS,
MIPOCKTA, CAMOCTOSITEIILHO BBHIOMpaTh (QopMaT BBICTYIUICHHS C Yy4e€TOM 3ajad
MIPE3EHTAIlUN U 0COOEHHOCTEH ayIUTOPHUH;

— TOHWMAaTh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHONW W WHIWBHIyTbHON
paboThl TIpU pelIeHUH Y4eOHBIX MaTeMaTUYeCKUX 3ajad, NpPUHUMATh 1IeJb
COBMECTHOW JIEATENLHOCTH, IUIAHUPOBATh OPTaHHW3AIlMI0 COBMECTHOW pPabOTHI,
pacrpenensaTh BHUJBI padOT, JOTOBapHUBAThCS, OOCYXKIATh MPOIECC M PE3yibTaT
paboThI, 0000111aTh MHEHUS HECKOJIBKHX JIIOJICH;

— Y4YacTBOBAaTh B IPYIIOBBIX (popmax paboThl (00CYXIeHHS, OOMEH MHEHHIA,
«MO3TOBBIC IITYPMbD) U MHBIC); BBITIOJHITH CBOIO YacTh pabOThl U KOOPJIAUHUPOBATH
CBOM JICUCTBUSA C APYTMMH YICHAMH KOMAaHIbI, OIICHMBATh KauyeCTBO pe3yibTaTa
¥ Ka4eCTBO CBOETO BKJIaJa B OOMIUI pe3ybTaT MO KPUTEPUIM, CHOPMYITUPOBAHHBIM

YdaCTHHKaMH B33HMO,Z[CI>’ICTBHH.

PerynsiTuBHBIC YHHBepCadbHbIEe y4eOHbIE AeHCTBUS

Camoopzanuzayus:

— BBISABJIATH NPOOJIEMBI JUIsI PEIIEHUs] B >)KM3HEHHBIX U YYEOHBIX CUTYalLUsX,
OPUEHTUPOBATHCS B PA3JIMYHBIX MOAXOJAX TMPUHATUS PEIICHUN (MHIMBHUIYaIbHOE,
IPYIIIOBOE);

— CaMOCTOSITENIbHO COCTaBJIATH IJIaH, AJTOPUTM PEIICHHs 3afauyd (MU €ro
4acTh), BEIOUPATh CIIOCOO pEelIeHUsI C YYETOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUN C YYETOM

HOBOU MH(pOpMaLUU.

Camoxkoumpons:
— BJAJETh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIS IPOLecca U pe3yJibTara

PCHICHUA MaTeMaTHU4YECKOU 3agadyu, CaMOMOTHBAIIUU U pe(l)J]CKCI/II/I;

15



— IPEABUIETh TPYIHOCTH, KOTOPbIE MOT'YT BOZHUKHYTh IIPU PELICHUN 3a/1a4U,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEILCTB, HAlIEHHBIX
OLIUOOK, BBISIBJICHHBIX TPYIHOCTEH;

— OLICHUBATb COOTBETCTBUE pPE3yJIbTaTa IEATEIBHOCTU IOCTABICHHON LU
U YCIIOBUSIM, OOBSICHATH MPUUMHBI JOCTUKEHUS UM HEJOCTUKEHUS L€, HAaXOAUTh

OLIUOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

QMOMMOHCZJZbeZZZ UHmeiekm.
— BbBIpAXXaTb 3MOIWH IIPHU HN3YYCHUU MATCMATHYCCKUX OOBEKTOB M CI)aKTOB,

AaBaTb OMOINMOHAJIBHYIO OLICHKY PCIICHUA 3a1a4u.

IHPEIMETHBIE PE3YJIBTATDBI

[IpenMeTHbIE pe3yJbTaThl OCBOCHHS IMPOTPAMMbl YU4EOHOTO Kypca K KOHILY
oOyueHus B 7 KJacce:

Hcnonb30BaTh MOHATHS MHOXKECTBA HATYpalIbHBIX UMCENI, MHOXECTBA IIEJIBIX
YuCeJ, MHOXECTBAa pPAlMOHAIBHBIX YHCEI MpU PEUIEHUH 3a/ad, MPOBEICHUU
pPacCyKJI€HUM U JI0Ka3aTEIbCTB.

[ToHuMaTh ¥ OOBSACHATH CMBICI TO3UIIMOHHOM 3alTMCH HATYPaJIbHOTO YHCIIA.

BoImonHATh, couyeTass yCTHbIE U TMHCHbMEHHBIC TPUEMBI, apuMeTHYeCKue
JEUCTBUSL C pallMOHAIBHBIMU YHCJIaMH, UCIIOJIb30BaTh CBOMCTBA YMCENI W IpaBUIIa
JIEVCTBHM, IPUEMBI PALIMOHATIBHBIX BBIUYUCICHUN.

BrINonHATH 1EWCTBUS CO CTENEHSIMU C HATYPAJIbHBIMU MOKA3aTEISIMU.

HaxoauTh 3Hau€HMsS] YHCIOBBIX BBIPAKECHHM, COAEpXKaIlUX paluoOHAIbLHbIC
YHCJIa U CTENIEHU C HATYPaJIbHBIM MTOKa3aTeNIeM, IPUMEHSTh Pa3HOOOpa3HbIE CIIOCOOBI
U TpPHUEMbl BBIYUCICHUS, COCTAaBISATh U OLECHHMBATh YKCIOBBIE BBIPAKECHUS
MIPU PEIICHUHU MPAKTUUECKUX 3aJ1ad U 3a/1a4 U3 APYTUX YUYEOHBIX MPEIMETOB.

OKpyIJISITh YKCIa ¢ 33IaHHON TOYHOCTBIO, & TAKXKE M0 CMBICITY ITPaAKTHUYECKOM
CUTyallid, BBIMIOJHATh TPUKUAKY W OIIEHKY pe3yJibTaTa BBIYUCICHUM, OILICHKY
3HAQYCHUN YHCIOBBIX BBIPOKEHUH, B TOM YHCJIE IPU PEIICHUU MMPAKTUYECKUX

3aJad.
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Pemats TekcToBBIC 33129 apUPMETHIECKIM CIIOCOOOM, HCTIOIb30BaTh TaOJIHIIHI,
CXEMBbI, YePTEXKH, IPyTrrue CPeCTBa NPECTABICHUS JaHHBIX IIPU PEUICHUU 3a]1a4.

Jloka3bIBaTh U MPUMEHATD [P PEIICHUH 3a/1a4 MPU3HAKU IETMMOCTH Ha 2, 4, 8,
5,3,6,9,10, 11, npuzHaku AETMMOCTA CYMMBI U IIPOU3BEICHUS LIEJIBIX YHCEIL.

[IpuMeHsTh NpU3HAKKU AeTMMOCTH Ha 7 1 13.

PackianpiBaTh Ha MHOXKUTEIH HATypaJibHbIE YUCIIA.

CB0OOOMHO OTIEpUPOBATH MTOHATHUSIMU: YETHOE YHCIIO0, HEUETHOE YHCII0, B3AUMHO
MPOCTHIE YUCTIA.

Haxonuth HanOobImii OOUTUH JeIUTeNb K HAUMEHbIIIee 00111ee KpaTHOE Yncen
Y UCIIOJIb30BaTh UX MPH PEIICHUH 3aJ1a4, MPUMEHSTh airoput™ EBkina.

OnepupoBath MOHATUEM OCTATKA IO MOAYJIIO, TPUMEHSITH CBOMCTBA CPaBHEHUMN
0 MOJYJIIO.

Hcronp30BaTh anreOpandecKyr0 TEPMHHOJIOTHIO W CUMBOJIMKY, IPUMEHSTh €€
B IIPOIIECCE OCBOEHUS yUeOHOTO MaTepHalia.

Hcnonb3oBaTh  MOHATHE  TOXKACCTBA,  BBINOJHATH  TOXKJIECTBEHHBIE
npeo0pa30oBaHus BHIPAKEHUM, TOKA3bIBATh TOXKIECTBA.

BoIToHATE 1eWCTBUS (CIIOKEHUE, BBIUMTAHWE, YMHOXKEHHE) C OJIHOWICHAMU
¥ C MHOTOWICHAMH, TPUMEHSTH (POPMYJIBI COKPAIIIEHHOTO YMHOXKEHUS (KBaIpaT U KyO
CYMMBI, KBajpaT U Ky0 pa3sHOCTH, Pa3HOCTh KBaJapaToB, CyMMa W Pa3HOCTh KyOOB),
B TOM YHCIIE JJIS YIPOILIEHUS BHIYMCICHUA.

CocTaBnsATh W pemaTh JIMHCHWHOE YpaBHEHWE WM CHUCTEMY JIMHCHHBIX
YpaBHEHUH 10 YCIIOBUIO 3a7a4¥, HHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3aJlayy TIOJyYCHHBIN PEe3yJIbTaT.

Crtpouts rpaduku muHeHHbIX GyHKIMA. CTpouTh rpaduk GyHKINN Y = |x|.

OnuceiBaTh € TOMOIIBI0 (PYHKIIUHA U3BECTHBIC 3aBUCUMOCTH MEXKIY
BEJIMYMHAMHU: CKOPOCTh, BpPEMS, pAacCTOSHHE, IIeHa, KOJUYECTBO, CTOMMOCTD,
MIPOU3BOAMTEIILHOCTD, BPEMsI, 00EM PabOTHI.

Haxonuth 3HaueHne GyHKIUA TT0 3HAYCHHUIO €€ apTyMEHTa.
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[Tonumate rpaduyeckuii crnocod mMpencTaBiICHHUS W aHajdu3a HH(OpMaIuH,
U3BJIEKaTh W UHTEPHPETUPOBATH MH(MOPMAIUIO U3 TPa(QUKOB pEasbHBIX MPOIECCOB
Y 3ABUCHMOCTEM.

Hcnonp3oBaTh cBoiicTBa (GYHKIUN 11 aHajgu3a TrpapuKoB peatbHbBIX
3aBUCHUMOCTeH (Hynu (YHKIUH, TPOMEKYTKH 3HAKOIMOCTOSHCTBA (YHKIUH,
MPOMEXKYTKA BO3pacTaHusl W yObIBaHMS (YHKIMU, HauOOJIbllIee U HAUMEHbIIIEe
3Ha4YeHUsS (PYHKIUN).

Hcnonb3oBaTh rpa@ukud JUisi MCCIENOBAaHUSA MPOIECCOB M 3aBUCHUMOCTEH,
IIPU PEUICHUU 3a]1a4 U3 APYTUX yU4eOHBIX MTPEAMETOB U PEATbHOM KU3ZHH.

Jlemate TPUKUIOKY M OLIEHKY JIMHEWHBIX W VYIJIOBBIX BEJIIMYMH I[PEIMETOB
B PEAIbHOM KU3HH, Pa3MEPOB NPUPOJAHBIX OOBEKTOB.

Bnanerr monsituem «reomerpuueckoe Mecto Touek» (I'MT). Omnpenensith
OHMCCEeKTPUCY YIJIa U CepeAUHHBIN epneHauKyIsp K oTpe3ky kak [ MT. [Toas3oBatbes
nousatueMm I MT npu okazarenbCcTBe TEOMETPUUECKUX YTBEPKIACHUN U NIPU PELIEHUN
3a/1ay.

Bianerp mOHATHMEM KacaTelbHOW K OKPYXKHOCTH, IIOJb30BAaTbCA TEOPEMOU
O TEPIEHIUKYJSIPHOCTH KacaTeJIbHOW U pajuyca, MPOBEICHHOIO K TOYKE KAaCAHMS.
Jloka3pIiBaThb PAaBEHCTBO OTPE3KOB KAaCaTENbHBIX K OKPYKHOCTH, IPOBEAECHHBIX
U3 OJTHOM TOYKH, U IPUMEHSATH 3TO B PELICHUU F'€OMETPUUYECKUX 3a1a4.

JlokaspiBaTh M MNPUMEHATH NPOCTEUIIME T'E€OMETPUYECKUE HEPABEHCTBA,

ITIOHUMAaTh UX HpaKTI/I‘IeCKI/Iﬁ CMBICIJI.
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TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
HaumeHoBaHnue
Ne pa3aesioB U TeM KonuyecrBo ®opma padoTbl/XapaKTepUCTHKA
. IIporpamMmmHoe conep:xaHue
n/n KYypca BHEYPOUYHOM 4acoB AesITeJIbHOCTH 00y4aroIuXCs
AeSTeJIbHOCTH
1 | DnemMeHTHI UCTOPHH. 5 Hcropust BOSHUKHOBEHHUSI U pa3BUTHUS CeMuHap: 13 UCTOPUU BOBHUKHOBEHUS U Pa3BUTUS

OO61ue noHsTUs TE€OMETPHH. FE€OMETPHH.

reomeTpun. OCHOBHBIE [lonsTHs: akcuoma, Teopema, CBOMCTBO, MuHu-HucCIeI0BaAHUE: YTO TAKOE, TEOpEMA,

buryps. IIPU3HAK, JOKA3aTeIbCTBO, ONPEIEICHUE. | CBOWCTBO, IPU3HAK, I0KA3aTEIbCTBO, ONIPECIICHHE.
HNHCTpYyMEHTHI 111 U3BMEPEHUH U
IIOCTPOCHMM.
B3anMHOe pacnonokeHue To4eK Ha
npsiMoii. 3mepenue JUIMHbI 0Tpe3Ka,
paccTostHuEe MEXAYy TOUKaMHU.
B3anMHoOe pacnonoxeHue npsiMbIx.
Jlomanas. Buasl nomaHbIX. JanHa
JIOMAHOM.
Mmuoroyronsauku. [Tepumerp
MHOTOYTOJIbHUKA. [TOHSTHE O BBITTYKIIBIX
Y HEBBITYKJIBIX MHOTOYTOJIEHUKAX

2 | Uncna v BEIYHCTICHUS. 4 JenuMocTb u e€ coiicTBa. [IpuzHaku HccaenoBaresibckas padora: Ie1MMOCTh U €€

JlemmMOCTb.
CroxeTHBIE 3aJa4H

JenuMmoctn Ha 4, 6, 8, 11.

[Tpuznaku nenumoctu Ha 7, 13
(YHMBepcaJIbHBIN cI0C00).

Permienue 3a1a4 NOBBIIIEHHON CIIOXKHOCTH.
Pemienue 3a1a4 Ha JETMMOCTb.

CBOMCTBA.

JAucKyceusi: COOTHECEHUE THUIA 3a1a4l U MOJIETIH.
CpaBHeHHE apu(METHIECKOTO U aNredpandeckoro
METO/1a PELIEHHUs 3a/1a4; JOCTOMHCTBA U

HCOOCTaTKU.
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HaumenoBanue

Ne pa3esioB U TeM KonnyectBo ®opma padoThI/XapaKTePUCTHKA
. IIporpammHoe conep:xanmne
n/n KYpca BHEYPOYHOI 4acoB AeSITeIbHOCTH 00y4aroIMXCs
AeSTeJIbHOCTH
Apudmernueckuit METOJI peleHus MartemaTH4eckoe cOpeBHOBaHHUE — PELICHNE
CIOXKETHBIX 3aJa4 CIOXKETHBIX 3a/1a4 pa3HbIMU METOJIaMH
3 TpeyronbHuku. PaBHble TpEyroNnbHUKY B
Te€OMETPHUYECKUX KOHPUTYpAITHIX.
TpeyronbHUKH. IIpakTuKyM™ 10 pelIeHuIO 3a1ay.
[Ipu3Haku paBeHCTBa TPEYrOJbHUKOB. i
[Ipu3Haku paBeHCTBa 3 HccnenoBanue: paBHble TPEYTOJbHUKH B
[Ipu3Haku paBeHCTBA MPSIMOYTOJIbHBIX
TPEYTOJbHUKOB re€OMETPHUECKUX KOHPHUTYpAIHIX
TpeyroJibHUKOB. [lepnenaukyisp u
HaKJIOHHasI
4 | AnreOpandeckue 5 [IpencraBieHue 3aBUCUMOCTH MEKIY IIpakTHKyM 110 pEIIEHUIO TPAKTUKO-
BBIPAKEHUS BEJIMYMHAMU B BUJE POPMYIIBL. OpPUEHTUPOBAHHBIX 3aJ]a4 HAa HAXO0XKJIEHUE
CreneHH, MHOTOWIEHBI, IPEOOpa30BaHKe | HEU3BECTHBIX BEJIMUYUH C IPUMEHEHUEM (OPMYIL.
MHOT'OYJIEHOB, JIEUCTBHUSI C HccnenoBarenbckas padora: Kak HallTH KOPEHb
MHOTOWIEHAMH. MHOTro4IeHa?
MHorouneH ctanapTHoro Buaa. CteneHb
MHOTOYJIEHA.
Kopun mHorounena. Haxoxnenue kopHei
MHOTOYJIEHA.
Jloka3aTesnbCTBO TOXKIECTB.
Pa3Hble MoaX 01kl K TOKA3aTEIbCTBY
TOKIECTB
5 | TpeyronpHuKH, 2 CooTHo1IEHNSI MEXly CTOPOHAMU U HccaenoBarenbekas padora (B TOM 4ucie

U TCOMETPHUUCCKUE
HEepaBeHCTBA

yriamu TpeyroiabHuka. HepaBeHCTBO
TpeyroiapHuKa. HepaBeHCTBO 0 [uIHHE
nomaHoi. HepaBeHCTBO Mex Iy
MEPIEHIUKYIISIPOM U HAaKJIOHHOM.

C UCTIOJIb30BAHUEM «MATEMAaTUUYECKUX TAKETOBY):
reoMeTpUYecKrue HEpaBeHCTRA.

IIpakTUKyM 1O pELIEHUIO TPAKTUKO-OpUEH-
TUPOBAHHBIX 33Ja4. MoeJpoBaHue C IOMOIIbIO
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HaumenoBanue

Ne pa3esioB U TeM KonnyectBo ®opma padoThI/XapaKTePUCTHKA
. IIporpammHoe conep:xanmne
n/n KYpca BHEYPOYHOI 4acoB AeSITeIbHOCTH 00y4aroIMXCs
AeSTeJIbHOCTH
PaccrosiHMe OT TOYKH 10 IPSAMOU [IPOrPaMMHBIX CPEACTB
6 | YpaBHEHHS U CUCTEMBI 3 PaBHOCHUIIBHOCTH YpaBHEHU CamMocTosiTeJibHOE OTKPBITHE: TMHECHHBIE
YpaBHEHUI JIunelinble ypaBHEHUS U UX CUCTEMBI. YpaBHEHUS U HEPABEHCTBA C MapaMeTpamMu U X
Omnpenenenue yncina KOpHEH JTMHEMHOTO cuctemsl. McesienoBarenbckasi padora (B ToM
YPaBHEHHS. YHCJIe C UCIIOJIb30BAaHUEM «MAaTEMaTHYECKUX
Pemenue nuHeHBIX ypaBHEHUH, MAKETOBY): JTMHEHHBIC YpaBHEHUS, COACPIKaIINE
coJepKalMx 3HaK MoayJs. Pemenue 3HaK MoayJis1. IIpakTHKYM 110 pelIeHuIo 3a1a4: OT
JIMHEWHBIX YPAaBHEHUN C TapaMeTPaMH. MIPOCTOIO K CII0KHOMY — PEIICHUE CUCTEM
Pemenue cuctem TMHEHHBIX YpaBHEHUI JIMHEUHBIX YPABHEHUHN Pa3HbIMU METOJIaMH.
pa3HBIMH METOAMU MaremaTnyeckoe COpeBHOBAHME — PEILICHUE
MaTE€MaTUYeCKUX 3a/1a4 110 TeEME
7 | OceBast cUMMeTpUS 2 @Urypsl ¢ 0CEBON CUMMETPUEH. HccaenoBarenbekas padora (B TOM 4ucie
[IpuMepsl CHUMMETPHUH B OKPYKAIOIIEM C MCTOJIb30BaHUEM «MATEMATHUYECKHUX MTAKETOBY).
MUpE IocTpoenue MoaeJieii (B TOM 4yucie
C UCIIOJIb30BAaHUEM «MATEMaTUYECKUX MTAKETOBY).
IIpoexT: cuMMeTpHUs B OKPYKaOILEM MHUpE
8 | MHOTOYTOJIbHHKH. 3 CymMma BHYTpPEHHHX YIJIOB IIpakTHKYM MO penIeHn o MPAKTUKO-
OKpYXHOCTb. MHOT'OYI'OJIbHUKA U CYMMa BHEIIHUX OPUEHTHPOBAHHBIX 3a71a4.
YIJI0B BBITYKJIOTO MHOTOYT'OJIbHHKA. HccnenoBarenbckas padora: B3aUMHOE
KacarenbHast 1 cekyiast K OKpy>KHOCTH. PacroI0KEHUE OKPYKHOCTH U ITPSIMOM.
OKpy>XHOCTb, BIINCAHHAS B YT OJI.
9 | OyHkIHH 4 [Touck obmactu onpeneneHus u HccaenoBaresibekasi padoTa (C UCIOIb30BaHUEM

MHO>K€CTBA 3HaYeHUH (PYHKIINU.
Hcnonp30BaHue pa3IuyHbIX CIOCOOOB
3ananus pyHkuuu. Mcnonb3oBanue

«MaTeMaTHYeCKHX MaKETOB»): B TOM YHCIIE
CpaBHEHME CBOMCTB (DYHKIIUU U UX TpadUKOB
B 3aBHCHMOCTH OT apaMeTpoOB
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n/n

HaunmeHoBaHue
pa3aesioB U TeM
KYpca BHEYPOYHOI
JeATeJIbHOCTH

KoauuecTBO
4aCc0B

HpOFpﬁMMHOG CoaCpKaHue

®opma padoThI/XapaKTePUCTHKA
AeITeJIbHOCTH 00y4aroluXcst

CBOWCTB (PYHKLUH 7151 aHAIN3a TpadUKOB
peaNbHBIX 3aBUCUMOCTEH (Hynu QyHKINH,

MIPOMEXYTKH 3HAKOTIOCTOSIHCTBA
(GyHKIIUH, TPOMEKYTKH BO3pAaCTaHUS U
yObIBaHUS GYHKIIMH, HAaUOOJIbIIIEE U
HaWMEHbIIIEE 3HAUCHUS QYHKIIUN).
I'paduku, KycouHO-3ajaHHBIC (QYHKIIUN

10

I'eomerpuueckue
MeCTa TOUEK

B3anMHOe pacnosioxeHue OKpyKHOCTH
W OPSIMOU.

IIpumepbl reOMETPUYECKUX MECT TOUYEK
Ha IUIOCKOCTH.

MeTo reoMeTpU4ECKIX MECT TOUEK
TP PEILIEHUN T€OMETPUUYECKUX 3a1a4

IIpakTuKyM: IPaKTUKO-OPUEHTUPOBAHHBIE 3a]]a41

Ha B3aMHOC PACIIOJIOKCHUEC OKPYKHOCTH U

MPSMOIA.

CamocrosiTesibHOE OTKpbITHE: yTO Takoe [ MT?

IIpakTuKyM™ 110 pemienuto 3aaad Ha IMT

OBILIEE KOJIMYECTBO
YACOB 1O TIPOI'PAMME

34
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