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IHOACHUTEJBHAA 3AIINCKA

OO0mas xapakrepucTHKa Kypca

Hacrosimass  pabouas mporpamMma Kypca BHEYPOYHOW —ACSTEIBHOCTH
«Tpyanbie BOMpOChl MaTeMaTUKHU. 7 Kiacc» pa3paboTaHa B COOTBETCTBUM C
TpeOoBaHUSIMHU (PeAepaIbHOTO TOCYJIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa
ocHOBHOro o0mero oo6pazoBanus (manee — GI'OC OOO) u HampaBiieHa Ha
OpraHu3alui0 00yUYeHUs MAaTEMATHYECKOMY COJICPKAHUIO, BBIXOISAIIEMY 32 PAMKHU
denepanbHOl pabouelt TporpaMmbl MO yuyeOHOMY mpeamery «MaremaTuka
(0a30BBIN ypOBEHb) OCHOBHOTO 00mIero obpaszoBanus (mainee — OPII), ¢ yuerom
WCIIOJIb30BAHUS BUIOB JACITEIPHOCTA 00YYAIONTUXCSI, OTJIMYHBIX OT YPOUHBIX.

IIpu pazpabomxke lIpocpammbl yuumvleanuco ciedyroujue OOKYMeHmuyl:

— nucbMO MuHncteperBa npocsenienus Poccniickon @enepanuu ot S5 U0
2022 1. Ne TB-1290/03 «O nHampaBieHUM METOJWYECKUX PEKOMEHAAIUW» IO
OpraHu3allii BHEYPOYHOU NEATEbHOCTH B paMKaxX peau3aii OOHOBIECHHBIX
denepanbHbIX TOCYJIapCTBEHHBIX 00pa30BaTEbHBIX CTAaHAAPTOB HAYaJIbHOTO
00111ero 1 OCHOBHOT'O O0IIIETO 00pa30BaHUS;

— pacnopsixenue llpaBurenbctBa Poccuiickoit @enepanuun ot 19 HoAOps
2024 1. Ne 3333-p «O0 yTBep:KJACHUU KOMIUIEKCHOTO ILJIaHA MEPOINPHUATHI MO
MOBBIIIEHUIO KAYECTBA MAaTE€MaTUYECKOr0 U €CTECTBEHHO-HAYYHOTO OO0pa3oBaHUs
Ha niepuoa 10 2030 rogax.

AKTYyaJILHOCTH Kypca

B ycnoBusix peanuszanuy TakoW CTPATETMYECKON 3alauyM, Kak JOCTHKEHHUE
TEXHOJIOTUYECKOTO CYBEPEHUTETA CTPAHBI, TIEpe/l MaTeMaTHIECKUM 00pa3oBaHUEM
B UHWCJI€ TJABHBIX I[IOCTaBJICHBI CIICIYIOIINE LEIU: Pa3BUTUE TBOPUECKUX U
UCCIIEIOBATEIBLCKUX CIMOCOOHOCTEW OOydYarommxcsi, UX MOJrOTOBKA B IMPOIECCe
oOy4eHHus: MaTeMaTUKe K BBIOOPY Mpodeccuil, CBI3aHHBIX C PA3BUTUEM TOUYHBIX U
€CTECTBEHHBIX HAyK M TeXHojoruil. Kak Ba)KHBIH KOJTMYECTBEHHBIA IMOKa3aTeshb
MOBBIIIEHUS UHTEPECA K MATEMATUKE BBIICIISIETCS POCT KOJINYECTBA BBIITYCKHUKOB,
BBIOMPAIOIIMX HA TOCYJApCTBEHHOW MTOTOBOM aTTeCTallMM dK3aMEH IO
MaTeMaTUKe Ha MPOPUIHLHOM YPOBHE.

[Ipenycmorpennsie [IporpamMon BUIIBI IE€SITENRHOCTH — WHAUBUAYAJIbHAS U
TpyIIoBasi MPOEKTHAasT M MCCIEAOBaTEIbCKasl ACATEIbHOCTh — CIOCOOCTBYIOT
Pa3BUTUIO TMO3HABATENIBHBIX, PETYJISTUBHBIX W KOMMYHHMKATUBHBIX yMEHUM
oOyuatomuxcsi. IIporpamMMa COOTBETCTBYET WUAECE PACIHIMPEHUS MPUKIATHON
HaIpPaBJICHHOCTHU Kypca MaTeMaTUKU Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs.
Peanuzanms kypca cmocoOCTBYET BBISIBICHUIO TaJlaHTIMUBBIX U OJIaPEHHBIX
00yJarommXxcsl, MOIePKKE UX TaJaHTOB U PA3BUTHIO CITOCOOHOCTEH.



B OO0JIBIINHCTBE TEM Kypca IIpearonaaraeTcs BBIIIOJIHEHNE
UCCIIEIOBATENbCKUX paboT. YueOHOe HcciaeloBaHUE MO MaTeMaTHKe B 7 Kiacce
[peanoiaraeT nojfy4eHne CyObeKTUBHO HOBOTO JIJIsl O0Yy4aroIIerocs pe3yiabTraTa u
HampaBJ€HO Ha (OPMHUPOBAHME UCCIENOBATEIbCKUX YMEHUH: BBIIEICHUE
npoOieMbl, OpraHu3alvs U aHajlu3 JaHHBIX, BBIABUKEHUE TUIIOTE3bI, MMPOBEPKA
runotesbl, (GOPMYJIMPOBAHME BHIBOJAOB U MPEJCTABICHUE pE3yJbTAaTOB Ha
IrpaMOTHOM MaTeMaTh4deckoM s3bike. [Iporpamma MoxeT ObITh BOCTpeOOBaHa
00y4aroluMuCs, KOTOPble UMEIOT UHTEPEC K U3YUYECHUIO MAaTEMATUKH, TOTOBITCS K
YYacTHUIO B OJMMIIHAaX MKOJLHUKOB M0 MAaTEeMaTHKE U YTIIyOJICHHOMY U3YUYEHUIO
MaTeMaTHKH Ha YPOBHE CPEHEro 001ero oopa3oBaHusl.

Hesab u 3a1aun Kypca

Peanuzanuss BHEYpOUHOH [EATENBHOCTH SBISIETCS HEOTHEMIIEMOW YaCThbIO
oOpa3oBaTeIbHOrO TIpoliecca, oOecreuynBass B TOM YHCIE BO3MOXKHOCTH
dbopMupoBaHusa 00pa30BaTEIbHBIX MPOTPAMM PA3JIMYHOTO YPOBHS CIOXHOCTH U
HAIPaBJICHHOCTH C Y4Ye€TOM OO0pa30BaTeNIbHBIX MOTPEOHOCTEH M CIOCOOHOCTEN
oOy4aromuxcsi, BKJII0Yas 0JIapeHHbIX JIETEH.

Hens Ilporpammbel — o0ecnednTh WHAUBUAYAIbHbIE MHOTPEOHOCTH
oOyJaronuxcsi B M3YYEHUU COJEPKAHMSI MAaT€MAaTHKH, BBIXOIAILIEIO 33 PaMKHU
IpOrpaMmbl 0a30BOTO YPOBHSL.

3agaum Kypca:

1. TloBbllleHWE YypOBHA MaTeMaTHYECKOM MOATOTOBKM 0OydYaroumumxcs,
pa3BUTHE YCTOMYMBOTO HHTEpeca K ydeOHOMY IpenMeTy «MaremaTukay.

2. Pa3BuTHE TBOpPUECKHX CIOCOOHOCTEH, MPOCTPAHCTBEHHOIO BOOOpaKEHMUS,
TEOPETUYECKOr0 MBIIUICHUS U MAaTEMAaTHUYE€CKON MHTYHUIIMU, YMEHUN pacCyKIaTh
JIOTUYECKU U aHATU3UPOBATh CUTYALIMH.

3. VYraoyOnenue u 3akperuieHHe 0a30BbIX 3HaHWM, (OpMUpPOBaHME
YCTOWYMBBIX HABBIKOB PEILICHUS HECTAHJAPTHBIX M OJUMITMAHBIX 33]1a4, OCBOCHUE
HECTaH/IAPTHBIX MOJIX0J0B U OPUTMHAIIBHBIX PEIICHUM.

4. O3HakOMJIEHHWE C JIONOJHUTEIbHBIMH  pa3lellaMd  MaTEMaTHKH,
BBIXO/ISIIMMU 32 paMKH 0a30BOT0 Kypca.

5. Bocriutanne caMOCTOATENBHOCTH, HACTOMYMBOCTH U OPTAHU30BAHHOCTH B
XOJI€ PEIICHUS CIOXKHBIX 3a7ad.

6. Pa3BuTHe HaBBIKOB KOMaHJHON padOThI, APYHKECKOrO COMEPHUYECTBA U
310pOBOM KOHKYPEHIIMU CPEIU CBEPCTHUKOB.

7. lloaroroBka oOy4alImMUXCAd K Y4YacTUIO B UIKOJBbHBIX, PaHOHHBIX,
TOPOACKHX, PETHOHAJIBHBIX, BCEPOCCHUHCKUX OJMMIIMAAX, KOHKypcax H
COPEBHOBAHMSAX 10 MATEMATHUKE.



8. IloBblmieHHEe YpOBHS TPAMOTHOCTH B  00JIaCTU  HCIIOJIb30BaHUS
«MaTeMaTUYECKUX TIAKETOB», O0OECIEeUMBAIONINX AaBTOMATH3AIMI0 TIPOIECCOB
MOWCKa, aHanmm3a, o0paboTKM, co3maHus, mepenadu, QGopmanusanuu (B BHIE
CTaTUYECKUX U JUHAMHYECKHUX TrpaduKoB, JUarpaMM M TPOUMX BU3yalu3alui
pe3yibTaTOB aHAJIM3a U MaTEMAaTUYECKUX 3aKOHOMEPHOCTEN) B Ipoliecce yueOHOM
NEeSATENBHOCTH MPU U3YYEHUN MaTeMaTHKU.

9. Pa3BuTHe TBOpUYECKUX CIOCOOHOCTEW, TEOPETUYECKOIO0 MBIIUICHHUS Ha
OCHOBE  HCIOJB30BaHUS  IU(MPOBBIX  HMHCTPYMEHTOB (B TOM  YHCIIE
«MaTeMaTUYECKUX TIAKETOB») B 00JIACTH MOJICTUPOBAHMS, HMMUTAIUU U
UHTEpIIpeTallud a0CTPAaKTHBIX MaTeMaTUYeCKUX OOBEKTOB M 00pa3oB B BHJE
pa3IMUHBIX BHU3yalnu3aluil (B TOM UHCII€ MPOCTPAHCTBEHHBIX OOBEKTOB).
[Iporpamma pa3paboTaHa ¢ y4eTOM peKoMeHAauui ¢enepaibHON pabouei
OporpaMmbl  BOCHHUTaHMS. B 4YacTHOCTHM, OHa  y4YWUTBIBA€T IICHXOJIOTO-
neJaroruyeckue  OCOOCHHOCTHM  COOTBETCTBYIOLIEH  BO3PAcCTHOW  KaTeropuu
0o0yJarommxcs.

Takum obpazom, peanuzayus Ilpoepammel coodelicmeyem NOLYYEHUIO
Ce0YIOWUX pe3yibmamos:

— JOCTHKEHUE oOy4Jaronmmucs MJIAHUPYEMBIX JUYHOCTHBIX,
METANpeJMETHBIX W MPEJAMETHBIX pPE3yJbTaTOB, B T. Y. COOTBETCTBYIOIIMX
yIriyOJIEHHOMY YPOBHIO U3YUYEHUSI MAaTEMATUKH;

— pa3BUTHE JIMYHOCTH OOydYaroMMXCs, (POPMUPOBAHUIO U YAOBIETBOPEHUIO
UX COIMAJIbHO 3HAYMMBIX HHTEPECOB U MOTPEOHOCTEN;

— caMmopealu3anus O0O0ydYarolmMXcsi 4Yepe3 ydacThe BO BHEYpPOUHOM
NESATENBHOCTH.

MecTo Kypca B 00pa3oBaTe/ibHOM Ipoiecce

Bo ®I'OC OOO pns 00s3aTenbHOr0 OOy4EHMs] YTBEPXKACHBI JBAa YPOBHS
OCBOEHHMS pabOYMX MPOrpaMM MO MaTeMaThKe: 0a30BbIA U YIIIyOJIeHHBINA, HAUMHAs
¢ 7 xnacca. CoaepkaHue NporpaMmbl 1Mo Marematvke (yriyOJeHHBIN ypOBEHb)
HAIpaBJI€HO Ha YJOBJIETBOPEHHE TOBBIIIEHHBIX 3alpOCOB  OO0YyYaIOIIUXCH,
cTpeMsalMXxcd K Oonee TiayOOKOMY OCBOEHHUIO TMPEAMETHBIX pPE3YJIbTaTOB.
[Iporpamma Kypca BHEYpPOUHOM JEATEIbHOCTH « TpyaHbIE BOMPOCHI MATEMATHUKI)
HampaplieHa Ha pacIIMpeHUe 3HaHUI 00yJaronXcs M0 MaTeMaTrKe JIJIsl KJIacCoOB €
00s3aTebHBIM 0a30BbIM YPOBHEM O00YUYEHHUS MAaTEMATHKE.

TemaTtnyeckoe  IUIAHUPOBAHME B IIpOrpaMme  Kypca  BHEYPOUYHOU
nearenbHOoCTH  «TpynHblE BONPOCH MaTEMATHKW» COCTABIEHO TakK, 4TO
pacmpeneneHue COIAEpKATEIbHbIX PpPAa3[eiIoB B HEM CHHXPOHU3UPOBAHO C
o0s3aTeNnbHONM  mporpamMmoil  6a3oBoro  ypoBHs. Peanmzanus cojaepaHus
npeayaraeTcs B opMax, OTIUYHBIX OT ypOouHbIX. ClelyeT OTMETUTD, YTO JTAHHBIN



KypC B OCHOBHOM IIKOJE€ BBICTPAMBACTCS HE TOJBKO HAa pacClIMPEHUU
MaTeMaTHYeCKOTO COJIep)KaHusi 0a30BOr0 YPOBHs, HO M Ha TOBBIIICHUU YPOBHS
CJIO’KHOCTH 3aJa4, PEJIaraéMbIX I PELICHUs.

Pabouast mporpamma Kypca BHEYPOUHOH JeATEIbHOCTH « pyaHbIE BOIPOCHI
MaTeMaTUKW» MpeAHa3HaueHa Il pealu3alvu B 7 KIAcCe W HaIpaBJICHA Ha
JOCTH)KEHHE OOY4YaIOIIMMUCS IUIAHUPYEMbIX pe3ynbTaToB. llocienoBaTenbHOCTD
U3y4eHUsI TEM Kypca COBNAJaeT IO BPEMEHM C HM3YyYEHHEM Kypca MAaTEMAaTHKH
(anreOpsl M TEeOMETPUM) OCHOBHOW IIKOJIBI 0a30BOrO YPOBHS, BCE TEMBI IIO
BO3MOKHOCTH CHHXPOHM3UPOBAHBI C 0a30BBIM KypCOM MAaTE€MaTHUKU MO KJIacCaM.
Tembl mo anrebpe W TEOMETPUM UYEPENYIOTCS, YTO MO3BOJSIET MaKCHMAIbHO
OpUOJIU3HUTH X IO BPEMEHHU U3yUYEHHsI K OCBOCHHIO Oa30BOr0 Kypca.

[Ipu peanuzanuu [Iporpammel nepBas 3aj1aya yauTesnss COCTOUT B TOM, UTOOBI
co3faTh HEOOXOIUMBbIE YCIOBUS JUIsl MPUOOPETEHUS M Pa3BUTHS YMEHUH,
CBSA3aHHBIX C IIPOBEJICHUEM HCCIIEIOBAHUNA HA MaTEMaTUYECKOM colepkaHuu. Jlis
pelieHus 3o 3anaun B [Iporpamme 0603Hau€HO MECTO U CPOPMYITUPOBAHBI TEMBI
JUIS IPOBEJICHUS UCCIIEIOBATEIbCKUX padoT.

Bropas 3amaua yuurens mno peamusauuu lIporpammer cBs3aHa C
BO3MOXHOCTBIO CO3J1aTh yCJIOBUA Il 0OpaOOTKHU M MpeJCTaBlIeHUs HHpOopMauuu
HAy4yHOrO cojaepxaHusi (B TOM YHUCJIE€ C HCIIOJb30BAaHUEM ULUDPOBBIX
UHCTPYMEHTOB) NpPH OpraHu3allid WHAMBUAYAJbHON M TPYIIOBON MNPOEKTHOU
NEATENBHOCTH.

JUist  yCHEemHOW peanu3ali¥  CLEHAapUEeB IPOEKTOB  PEKOMEHAYETCS
UCIIOJb30BaTh IEPCOHAIbHBIE KOMITBPIOTEPHl C YCTAHOBJIEHHBIMU O(GUCHBIMU
IporpaMmamMu U JOCTyIoOM K cetu IHTepHeT (KaKk MUHUMYM OJIMH KOMIIBIOTEP IS
KaKJI0M TPYIIIbI).

®opMbI  AEATENBHOCTA OOYYAIOMIMXCA NPETyCMaTPUBAIOT AKTUBHOCTh H
CaMOCTOATENbHOCTh, COYETAIOT HWHIUBUIYAIbHYIO U TPYIIOBYIO padory,
OTIIMYAIOTCS OT YPOUHBIX 00JI€€ MNUPOKUM HCIIOIb30BAaHUEM UCCIIEN0BATENBCKON U
IPOEKTHOW  JESATEIBHOCTH, PEUICHMEM  HECTaHJApTHBIX 3adad W Jp.
CTpyKTypHpOBaHHE TEMAaTHYECKOro IIaHUpoBaHus B [Iporpamme COOTBETCTBYET
HOPSAAKY M3yUEHHUs pa3fesioB U TeM aireOpbl M T€OMETPUU B OCHOBHOW WLIKOJIE U
TEM caMbiM O0OeCleYrBaeT TMPEEMCTBEHHOCTh YPOUHOM H  BHEYPOUHOMU
NEATEIIBHOCTH.

Peanuzanus [lporpammbl mpeanojaraer CcoyeTaHue pas3jIMyHbIX (QopM
IpynmnoBoi paboThl (AMCKYyCCHUS; MAaTEMaTHUECKOE COPEBHOBAHME; MPAKTUKYM;
BIOOp TEMbl NPOEKTa, IJIAHUPOBAHUE pabOT, pacHpelesieHue poJieH,
B3aMMOOLICHKA IMPH BBIIOJHEHUM TPYIIOBBIX IMPOEKTOB W HCCIENAOBAHMN) U
UHIMBUIyaJIbHON paboThI (BBINOJIHEHNWE WHAMBUAYAIBHOIO MCCIEI0BaHUs, B TOM



qyclie C MCIONb30BaHUEM LU(PPOBBIX HHCTPYMEHTOB; MPOBEACHUE YCTHOTO
000CHOBaHUS MPH PEUICHUH HECTaHJAPTHBIX 3aJ]lad, 3a/1a4 MOBBIIICHHOT'O YPOBHS
CIIOKHOCTH; IOCTPOEHUE MAaTE€MaTHUYECKHX MOJENE, HX HCCIEIOBaHUE;
UHTEpHpETalrs  NOJYYEHHBIX  PE3yJbTaTOB  OpPU  PEIIEHHMH  3aJady ¢
MEXIPEIMETHBIM U TMPAKTHUYECKUM COJAEpXKAHUEM; TIIOUCK, HHTEpIpeTanus,
npeoOpa3zoBaHue 17} pUMEHEHUE MaTeMaTUYECKON uH(popMaIy;
CaMOCTOSITEJIbHOE OTKPBITUE HOBOTO MareMaTudeckoro ¢akra). Mcmosb3oBanue
TakuxX (GopM pabOThl MOMOTaeT pa3BHBATh y OOYYArONIMXCS, C OJTHON CTOPOHBI,
HaBBIKM BOCIPUATHSA HOBOM MH(OpPMALMU MPU pa3IUYHbIX popMax ee Mmojaayu, a ¢
JPYTroi CTOPOHBI — AKTUBHOCTb, CAMOCTOSITEIbHOCTD U CITOCOOHOCTH K TBOPYECTBY.
OcBoenue IIporpamMmbl JOMKHO JOMOJHATH M Pa3BUBATh 3HAHUS M yMEHUS
oOyyaronuxcst B 0OJacTH MaTEMaTUKH, OPUEHTHUPOBATh HMX Ha OOydYeHHEe B
CpelHeW IKoJie B KJaccax, NpelyCMaTpPUBAIOIIMX OCBOCHHME MAaTEMaTHKH Ha
yriayOJIeHHOM YpOBHE, B YAaCTHOCTHM TEXHOJOTMYECKOro Npodumisi, a Takke
CIOCOOCTBOBATH COIUATBHOMY (DOPMHUPOBAHUIO JIMYHOCTH O0YUYaIOIIUXCS.

[IporpamMma kypca paccuntana Ha 34 yaca B TedeHHE OOyuyeHHUs B 7 Kjacce
Y POBEJACHUM 3aHATHI OJUH pa3 B HEACIIIO.

B 3aBHCMMOCTM OT KOHKPETHBIX YCIOBUU peanuszauuu lIporpammser u
KOJIMYECTBa 00y4aroIUXCcsl AOMyCKaeTcsl popMUpPOBaHUE TPYII U3 00YUYaIOIIHUXCS
pasHbIX KJIaccoB B Ipenenax ogHou mapawiend. [Iporpamma  moxer
peaJn30BbIBAThCSl 00PA30BATEIBHON OpraHU3alUeil CcaMOCTOATENbHO MO0 Ha
OCHOBE B3aMMOJCHCTBUS C JPYTMMHM OpraHM3alUsMHU, OCYLIECTBISIOIUMU
00pa30BaTeNbHYIO 1€ATEIbHOCTb.

[To ycMOTpeHHIO yUUTENsE HEKOTOPbIE 3aHATHS MOTYT OBITh MCKIIIOUEHBI WU
3amMeHeHbl. PexoMennyercs BKIOUnTh B [IporpamMMmy permoHanbHbI KOMIIOHEHT:
AKCKYpCUHM Ha TPEANpUsATHs, B PErHOHAJbHbIE MY3€U, BY3bl TEXHHYECKOU
HAIPaBJICHHOCTU IS TOBBIIICHHS HMHTEpeca OOyYaroMMXCSd K MPAKTHYECKOMY
U3y4YEHUIO Mpoeccuil, CBA3aHHBIX C MATEMATHUKOM.

BocrnurarenpHblid moteHunan npeamera « TpyaHble BONPOCHI MAaTEMaTHUKW»
peanusyercs uyepes:

-IPUBJICYCHUE BHUMAHUS OOYYAIOIIUXCSA K IIEHHOCTHOMY acCIEKTy H3y4aeMbIX
Ha ypOKaXx SIBJICHUI, OPraHU3aIiIo UX pabOThl C OJYy4aeMOl Ha YPOKE COLIMAIBHO
3HAUMMON WHOpMaLMEel — WHUIMUPOBAHUE €€ OOCYXKIEHUs, BBICKA3bIBAHUS
00yYaroIMMHUCId CBOEr0 MHEHHS IO €€ IOBOJYy, BBIPAOOTKHM CBOETO K HeH
OTHOUIEHUSI;

-JIEMOHCTpPAIMI0 O0YyYaloIMUMCsT MPUMEPOB OTBETCTBEHHOTO, T'PAXKJAHCKOIO
MOBEACHUS, MPOSBICHUS YEIIOBEKOJIIOOUS U JTOOPOCEPACUYHOCTH, Yepe3 Moa00p



COOTBETCTBYIOIIMX TEKCTOB [IJIi YTEHMs, 3a7ad JUIsl PEeIIeHHUs, MPOOJIEMHBIX
CUTYyaIui 17151 00CYKICHHS B KIIACCE;

-PUMEHEHHE Ha ypOKaX HHTEPAKTUBHBIX (OpM pabOThl C 0OyYarONTUMUCH:
WHTEJUICKTYaIbHBIX UTP, CTUMYJHPYIONIUX IMO3HABATEIBHYI)  MOTHBAIIHIO
oOydaromuxcs; JTUCKYCCHM, KOTOphIE€ JAalOT OOYyYaroluIuMcsi BO3MOXHOCTH
PUOOPECTH OMBIT BEACHHUS] KOHCTPYKTUBHOTO JHAJIOra; TPYNIOBOW pabOTHI WIIN
paboThl B TMmapax, KOTOpblE ydar oOydyaromuxcsi KOMaHAHOW pabore
B3aMMOJICUCTBUIO C APYTHMH 00yYarOIIHMUCS;

-MHUIIMMPOBAHWE WM TOMJEPKKY  HMCCIIECIOBATEIbCKOH  JEATEIbHOCTH
oOydJaronuxcsi B paMKax peaju3alud WMH WHIUBHUIYAJIbHBIX W TPYIIIOBBIX
UCCJIeIOBATENLCKUX IMPOEKTOB, YTO JACT HABBIK YBAKUTEJIBHOI'O OTHOIICHUS K
qy)KUM HuAesM, O(OpMIICHHBIM B paboTax Jpyrux HCCeAoBaTeNel, HaBBIK
nyOJIUYHOTO BRICTYIUICHUS TIEpe] Ay JUTOPUEH, apryMEHTUPOBAHUS U OTCTaBaHUS
CBOEU TOUKHU 3PEHUS.



COJIEP)KAHUE KYPCA BHEYPOUHOU JESTEJBHOCTH
«TPYAHBIE BOITPOCbBI MATEMATHUKN»

7 KIIACC

JaemeHThI UcTOpUU. O0mIKUe NOHATHS reoMeTpun. OcHOBHBbIE PUTYPbI

Hctopus BO3HUKHOBEHHsSI M pa3BuUTHs reoMerpud. [loHsTHsA: akcuoma,
TeopeMa, CBOMCTBO, MPU3HAK, JOKA3aTEIbCTBO, onpeneneHue. MHCTpyMEHTBI i
U3MEPEHUN M TOCTPOEHUW. B3anMMHOE pacmoyio)KeHWe TOYEeK Ha IMPSAMOM.
N3mepenne nuHBI  OTpPE3Ka, PACCTOSIHUE MEXAY TOYKaMH. B3ammHoe
pacnoyio)keHue nOpsiMbix. Jlomanas. Buasl somaHbix. J[numHa  JIOMaHOM.
MmuoroyronbHuku. lIlepumerp wmHoOroyronpHuka. IIOHSTHE O BBINYKIBIX |
HEBBIITYKJIBIX MHOTOYT'OJIBHUKAX.

Yucaa v BbraucjaeHus. JleaumocTb

[Ipusnaku nenumoctu: (HOPMYIUPOBKA M JOKa3aTeIbCTBO. Pemienue 3amau
MOBBIIICHHOM  CJIO0XHOCTH HAa JEIUMOCTb. PemieHwe CrKETHBIX — 3a1ad
apu(PMETUIECKUM METOOM.

Hccneoosamenvckas paboma: NeIMMOCTb U €€ CBOMCTBA.

AJuredpanvecKue BbIPpaKeHUA

Crenenu, MHOTOYJIEHBI, MpeoOpa3oBaHUE MHOTOYJICHOB, JCHCTBHUS C
MHOroujieHaMi. MHorouseH cranaaptHoro Buaa. CreneHb MHorowieHa. KopHu
MHoOrowieHa. HaxoxJaeHue kopHer MHorowieHa. JloKa3aTeibCTBO TOXKIECTB.
Pa3nble moaX0IbI K 1OKA3aTEIbCTBY TOXKIAECTB.

Hccnedosamenvckas paboma: Kak HAUTH KOPEHb MHOTOYJIEHA?

TpeyroabHuku. IIpu3zHaku paBeHCTBAa TPEYroJIbHUKOB

TpeyronbHuku. PaBHbIE TPEyroJbHUKA B T€OMETPUUECKUX KOH(PUTYpAITUIX.
[Ipu3Haku paBeHCTBA TPEYroJbHUKOB. IIpH3HAaKM paBEHCTBA NPSMOYTOJBHBIX
TPEYTOJIbHUKOB. [IeprieHIUKyIIsIp U HAKJIOHHAS.

YpaBHeHUSA U CUCTEMbI YPABHEHU I

JIunelinble ypaBHEHHST M UX cHUcTeMbl. OnpeaeneHue YHCIa KOPHEHR
JVUHEMHOTO ypaBHEHUA. PellleHrne JIMHEWHBIX YpAaBHEHUHW, COJAEpPXKAIIUX 3HAK
MonayJid. PemieHne JMHEMHBIX ypaBHEHHWHW ¢ napamMeTrpaMmu. Pemienue cucrem
JIMHENHBIX YPABHEHUHN Pa3HbIMUA METOJAAMH.

Hccneoosamenvckas paboma: JAVMHEHHBIE ypaBHEHMS, COAEp KallUe 3HAK
moayns. IlocTpoeHuss ¢ moMoOmIbI0 IUPKYJds W JuHeWku OOoCHOBaHUS
IPOCTENIINX MOCTPOCHUM, 3Tamlbl 3aJa4d Ha IMOCTPOCHMS, PEIICHHE 3aJad Ha
IIOCTPOEHUE LUPKYJIEM U JTUHEUKOMU.

OceBasi cummerTpus



@urypsl ¢ oceBoW cuMmeTrpuen. lIpumepsl CUMMETpPUM B OKpYXKaroUeM
MUDE.

IIpoexm: cuMMETpUs B OKPYIKAIOIIEM MUPE.

MHOroyroJibHUKHU U reOMeTpu4ecKue HepaBeHCTBA

CyMMa BHYTPEHHHMX YTJIOB MHOTOYTOJbHUKA W BHEIIHUX YTJIOB BBITYKJIOTO
MHOTOYyroibHUKa. COOTHOUIEHUSI MEXIYy CTOPOHAMH U YIrjiaMu TPEyroibHUKA.
HepaBenctBo TtpeyronpHuka. HepaBeHcTBO o0 nnuHe JsiomaHod. HepaBeHCTBO
MEXKY TIEPIEHINKYJISIPOM U HAKJIOHHOW. PaccTosHrE OT TOUKH A0 PSAMOM.

Hccneoosamenvckasa paboma.: reOMETpUUECKHE HEPABEHCTBA.

DOyHKIUU

[louck oOmacTh omnpeneneHuss M MHOXKECTBA 3HAYEHUM  (QYHKLHUU.
Hcnonb3oBaHue pa3nuyuHbIX CcHnoco0oB 3amanus (yHkiuu. Hcnonb3oBaHue
CBOMCTB (GyHKUMHA Ui aHaiu3a TpaduKoB peajbHBIX 3aBUCUMOCTEH (HyJu
(GyHKIMU, TPOMEKYTKH 3HAKOMTOCTOSIHCTBA (DYHKIIMU, TPOMEXKYTKH BO3paCTaHUS U
yObIBaHMs (DYHKIIMM, HanOoJblliee ¥ HaMMEeHblllee 3HaueHus: pyHkuuu). ['padpuku,
KyCOYHO-33JIJaHHbIC (PYHKITUH.

HUccneoosamenvckas paboma: cpaBHEHUE CBOUCTB (YHKIIMU U UX TPadUKOB
B 3aBUCUMOCTH OT IapaMeTPOB.

I'eomeTpuyeckne MecTa TOYEK

B3zaumMHOe  pacnosioxeHue — OKpy:KHOCTH M npsaMou.  [Ipumepsr
FEOMETPUYECKUX MECT TOUEK Ha IJIOCKOCTU. MeToJ T€OMETPUUECKUX MECT TOYEK
IIPU PEIICHUU TEOMETPUUECKUX 3a/1a4.



INVIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATHI

JIMUHOCTHBIE PE3YJIBTATDBI

1) nampuomuuecko2o 60cnUmMaHus:

- TMposIBJIEHUWE HHTEpeca K TMPOIIOMY W HACTOSIIEMY POCCHMCKOM
MaTEeMaTUKH;

- ILIEHHOCTHOE OTHOIIEHHE K JIOCTM)KCHHSIM POCCHUUCKHMX MAaTeMaTUKOB H
POCCUHCKOW MaT€MaTHYECKOW IIKOJIbI, K HCHOJB30BAHUIO 3THUX JOCTHUKECHUM B
JIPYTUX HayKax U MPUKIAIHBIX cepax;

2) epaxcoanckoeo u 0yxo8HO-HpABCMBEHHO20 80CNUMAHUSL:

TOTOBHOCTh K BBITTOJTHEHHUIO OOS3aHHOCTEH TpaKJaHWHA W Pealli3allid €Tro
npaB; TMpeACTaBIeHME O MaTEMaTUYeCKUX OCHOBaxX  (DYHKIIMOHHUPOBAHUS
Pa3NUYHBIX CTPYKTYp, SIBICHUN, MPOUEAYp TPa)kIaHCKOTO oOIiecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTh K OOCYKJIEHUIO STUYECKUX MPOOJIEM, CBI3aHHBIX C
MPAKTUYECKUM TMPUMEHEHHEM JIOCTHKEHUW HayKd; OCO3HAHHE BAXXHOCTHU
MOPAITbHO-3TUYECKHUX MTPUHITUTIOB B ACATEIHPHOCTH YICHOTO;

3) mpyoosozo eéocnumaHus: YCTaHOBKA Ha aKTHBHOE Y4YacTHE B PEIICHUU
MPAKTUYECKUX 3a7ad MaTEeMaTHYECKON HaINpaBJICHHOCTH; OCO3HAHWUE BAXKHOCTHU
MaTEMaTHYECKOTO 00pa30BaHUs HA TMPOTSHDKCHHHM BCEH KWU3HM IS YCICIIHOU
npoeccHoHanbHON  JIEATENbHOCTH U Pa3BUTHE HEOOXOIUMBIX  yMEHUI;
OCO3HAHHBIN BHIOOP M MOCTPOCHHE MHAMBUAYAITBLHON TPACKTOPUU OOpa30BaHUS U
KU3HCHHBIX IJJAHOB C yYE€TOM JIMYHBIX HWHTEPECOB U  OOIIECTBEHHBIX
noTpeOHOCTEH;

4) acmemuueckoeo 6ocnumaHus; ClIOCOOHOCTb K SMOIIMOHATBHOMY
U OCTETUYECKOMY BOCIPHUATHIO MaTeMAaTHYECKHX OOBEKTOB, 3a1ad, PEIICHHA,
paccyXJIeHU; yMEHHE BUJIETh MaTEMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) wyewnocmu Hayuno2o nO3HAHUA: OPHUEHTAIMS B JIEATEIBHOCTH Ha
COBPEMEHHYIO CUCTEMY HAay4HBIX MPEJACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS YETOBEKA, MPHUPOIBLI U OOIIECTBA; MOHUMAHUE MATEeMaTHYECKON HAayKH
Kak cephl YEIOBEUECCKOM NIEATeTLHOCTH, 3TAIlOB €€ Pa3BUTHS M 3HAYUMOCTH IS
pa3BUTHS IMBWIM3AIMHN; OBJAJCHHUE S3BIKOM MAaTEMATHKA W MaTeMaTHYeCKOU
KyJIbTypOl  Kak CpEICTBOM  TIO3HAHWS MHpa; OBJAJCHUE  HAaBBIKAMU
WCCJICIOBATEIILCKOU EATEILHOCTH,

6) ¢usuueckoco eocnumarus, GoOpMUPOBAHUS KVILMYPbL 300pP06bs W
AOMOIIMOHAJILHOTO  OJIaromojayyrs: TOTOBHOCTh MPHUMEHSTh MaTeMaTHYEeCKHe
3HaHUS B MHTEpPECax CBOEro 3J0POBBS, BEICHUS 370pPOBOTO 00pasza KU3HU
(3mopoBoe TUTaHWe, cOATaHCUPOBAHHBIA PEKUM 3aHATHA U OTABIXA, PETYJISIpHAS



¢dbusnyueckass aKTUBHOCTH), C(OPMHPOBAHHOCTh HaBbIKa pedJeKCcUu, MpU3HAHUE
CBOETO IpaBa Ha OMIMOKY M TaKOTO e MpaBa JIPyroro 4eI0BeKa;

7)  2KONIO2U4eCcK020  6OCNUMAMUsA: ~ OPUEHTAIMsl HA  MPUMEHEHUE
MaTeMaTHYeCKUX 3HAHUM JJs pemieHus 3afad B OOJAacTH  COXPaHHOCTHU
OKPYJKAaIOIIEeH Cpe/bl; TUIaHUPOBAHHWE IIOCTYIIKOB W OIEHKA WX BO3MOXHBIX
TIOCTICAACTBHI ISl OKpY’)KaloIeld Cpenbl; OCO3HaHWE TJ00aIbHOro XapakTepa
AKOJIOTUYECKUX MPOOJIEM U MyTeH UX PEIICHUS;

8) aoanmayuu Kk USMEHAIOWUMCSL YCIIOBUIM COYUATLHOU U NPUPOOHOU CPEObl:

TOTOBHOCTh K JIEUCTBHUSIM B YCIIOBUSX HEOIPEACICHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JIesATEIHbHOCTh, B TOM YHCIIC
YMEHUE YUYUTHCA Y APYTHX JIOACH, MpUoOpeTaTh B COBMECTHOW ACATEIHHOCTH
HOBBIC 3HAHWS, HABBIKK W KOMICTCHIIMM W3 OIBITAa APYTHX; HEOOXOIUMOCTh
dbopMHpoOBaTH HOBbIE 3HAHUS, (HOPMYIUPOBATH WUAECH, MOHITHS, THIOTE3bl 00
00BEKTax U SIBIICHUSAX, B TOM YHCIIE paHee HE M3BECTHBIX, OCO3HABATH JIE(PUIIUTHI
COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, IIJIJAaHUPOBATh CBOE pa3BUTHE;
CIIOCOOHOCTh OCO3HaBaTh CTPECCOBYIO CHUTYallMIO, BOCIHPUHHMMATH CTPECCOBYIO
CUTYyaIlMi0 KaK BBI30B, TPEOYIOIMA KOHTPMEP, KOPPEKTHUPOBATH MPUHUMAECMbBIC
pemieHusi U ACHCTBUA, (HOpPMYyIUpPOBaTH W OICHWUBATH PUCKH M TIOCIICICTBUSA,
dbopMUpPOBaTH OIBIT;

9) 6ocnumaHus UHGOPMAYUOHHOU KYIbMYPbL:

NPOSBIICHHE MHTEpeca K MCIOJIb30BAHUIO IUMPOBBIX TEXHOJOTUM ISt
ONTHUMH3ALIMA TPOLIECCOB TOWCKA, aHaliu3a, 0OpabOTKH, CO3MaHus, Tepeaaydu
MaTeMaTU4YeCKO MHGOPMAIMK U BU3YaU3alMi MaTeMaTuiecKuX 00OOIIeHUN U
pe3yIbTaTOB aHAJIN3a; TOTOBHOCTh K HCIIOJIH30BAHUIO ITU(MPOBBIX WHCTPYMEHTOB
JUTSL  BBITIOJTHEHHSI YYCOHOW JESITENIBHOCTH TPU U3YYCHHUH MATEMATHKU;
CIIOCOOHOCTh MPUMEHATH ITU(POBBIE WHCTPYMEHTHI B YCIOBHSX Pead3allii Mep
0 TPEIYNPEKISHUIO BO3MOXHBIX HETATUBHBIX TIOCIEACTBUN aKTUBHOTO U
CUCTEMATUYECKOTO MPUMEHEHUS TU(DPOBBIX TEXHOJIOTUN B YUEOHBIX LIEIISX.

METANIPEIMETHBIE PE3YJIBTATBI

1. Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Yy4eOHbIE eiicCTBUS

1) Ba3zosvie nocuueckue 0etcmeus.

BEISIBIISITh M XapaKTePU30BaTh CYIICCTBEHHBIC NPH3HAKH MaTEMaTHYECKHUX
00OBEKTOB, TIOHATHH, OTHOIICHWH MEXAY TOHATHAMH, (POpMYyIHpPOBATH
oTIpe/IeICHUS TIOHATHHA, YCTAaHABIMBATh CYIIECTBCHHBIN MPU3HAK KiIacCU(DHUKAINH,
OCHOBAHMS 1J1s1 0000IICHHS U CPAaBHEHMSI, KPUTEPUU MTPOBOJIMMOI0 aHAJIN3a;

BOCIIpUHUMATh,  (opMylIupoBaTh U  NPEeOOPa3OBBIBATh  CYXKIACHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, €IMHUYHbIE, YACTHBIE U OOIIINE, YCIOBHbIE;



BBISIBJISITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U ITPOTUBOPEUMS
B (pakTax, JaHHBIX, HAOIIOJCHUIX W YTBEPXKICHUSX, MpeIjIaratb KPUTEPHUH IS
BBISIBJICHUS 3AKOHOMEPHOCTEN U IIPOTUBOPEYUNIL;

JIeNaTh BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JAEIYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIFOUEHH 110 aHAJIOTUU;

pa30OupaTh J0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKICHUM (MpsSMble U OT
IPOTUBHOIO), TMPOBOJAUTH CAMOCTOSITEIBHO JOKA3aTENbCTBA MAaTEMaTHUYECKHX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHI U KOHTPIPUMEDHI,
OPUMEHATh METOJ MAaTeMaTU4YeCKOW HHIYKIUH, OOOCHOBBIBATH COOCTBEHHbBIE
paccyKJIeHus;

BbIOMpATh Crmocod pemeHus y4eOHOW 3ajaud (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pEIIEHUsA, BbIOMpaTh Hauboliee MOAXOAAIIMM € y4eToM
CaMOCTOATENbHO BbIIEIEHHBIX KPUTEPHUEB).

2) Bazosvle ucciedosamenvckue oeticmsusi:

UCIIOJIb30BaTh BOIPOCHl KAaK MCCIEI0BATEIbCKUM WHCTPYMEHT TMO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,,  (PUKCHUPYIONIUE  MPOTHUBOpEUYHE,  MpodiieMy,
CaMOCTOSITENIbHO YCTaHABJIMBATh MCKOMOE W JaHHOE, (pOpMHpOBATH TUIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHUE;

OPOBOJUTH IO CaMOCTOSITEIbBHO COCTaBJICHHOMY IUIAHY AKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYEeCKOTro OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;

CaMOCTOATENbHO (OPMYIUPOBATh OOOOIIECHUS U BBIBOJABI 1O pe3yibTaTam
IOPOBEJCHHOIO  HAOMIOACHMS, MCCIEAOBAaHUSA, OSKCIIEPUMEHTa, OLIEHUBATh
JIOCTOBEPHOCTbH MOTYYCHHBIX PE3YJIbTaTOB, BHIBOJAOB U 0000IIECHHI];

IPOrHO3UPOBATh BO3MOXKHOE pPa3BUTHE IIpoOllecca, a TaKKE BbIABUIATh
IPEANOIO0KEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

3) Paboma c unghopmayueii:

BBISIBJISITh  HEJAOCTATOYHOCTh M M30BITOYHOCTH MHGOpPMAIMM, JaHHBIX,
HEOOXOIMMBIX JIJIsl PEIICHHUS 3a/a4H;

BBIOWpATh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBaTh MW HMHTEPIPETUPOBATH
uHGOPMAITUIO PA3TUYHBIX BUIOB B (OPM IIPEICTABIICHNUS,

BbIOMpaTh (QopMy TpeiacTaBieHHS HHGOpPMALUA U HWUIIOCTPUPOBATH
peniaemMble 3a/1a4u CXeMaMu, IuarpaMmmMaMu, THOU rpaukoi U uX KOMOUHALMSIMU;

OLICHUBATh HAJEKHOCTb MH(POPMALIUU MO KPUTEPHUSIM, MPEATOKEHHBIM WIIU
c(hOpMyITUPOBAHHBIM CAMOCTOSITENBHO.

2. KoMMyHMKaTHBHbI€ YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBHSL:

BOCIPUHUMATh U (HOPMYIHPOBATh CYKICHHSI B COOTBETCTBUU C YCIOBUSMU U
e iMu  OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPaXXAaTh CBOKO TOYKY 3pEHHUS B



YCTHBIX W TMHUCHMEHHBIX TEKCTax, JaBaTh TMOSICHEHUS IO XOJy PEIICHUS 3aayH,
KOMMEHTHUPOBATh TOJIYYCHHBINA PE3YIbTAT;

B XOJIe¢ OOCYXXJICHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAE€MOI TEMBI,
npoOIeMBl, pemaeMoi 3aJadd, BBICKA3bIBATh WJCH, HAIICJICHHBIE Ha TIOWCK
pEIICHUS, COIMOCTABIATh CBOM CYXKICHHUS C CYXKICHUSIMH JPYTUX YYaCTHUKOB
auanora, oOHapy>KMBaTh Pa3jIMYMe M CXOJCTBO TO3UIIMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MPEICTaBIIATh PE3yJIbTAThl PEIICHUS 3a/layu, SKCIIEPUMEHTA, UCCIIEOBaHUS,
IPOEKTa, CaMOCTOSTEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4Ye€TOM 3ajaad
IIPE3EHTAIN U 0OCOOEHHOCTEH ayIUTOPUH;

MOHWMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHAWBUIYAITLHON
paboTBl MpU pEIICHWH Y4YeOHBIX MaTEeMaTHYECKHUX 3ajad, NPUHUMATh IICNb
COBMECTHOM JeATEIbHOCTH, IUTAHMPOBATh OPTraHU3allMI0 COBMECTHOH paloTHI,
pacnpenensiaTh BUIbI padoOT, AOTrOBapHBAaThCS, OOCYXIaTh IMPOILIECC U PE3yJIbTaT
paboThI, 000011aTh MHEHHUS HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B TPYNMOBBIX (opMax paboTel (0OCykaeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» ¥ HWHBIC); BBINOJTHATH CBOK YacTb pabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTMMH WICHAMH KOMAaHIbI, OIICHUBATH
KauyecTBO pe3yJbTaTa M KauyeCTBO CBOETO BKJIaJa B OOHmMA pe3yabTaT 110
KpUTEPUAM, CHOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aMMOICHCTBHSI.

3. PeryasiTuBHbIe YyHUBEPCAJIbHbIE YUeOHbIe /1eiicTBUS

1) Camoopeanuzayus:

BBISIBIISITH MPOOJIEMBI ISl PEIICHHS] B JKM3HEHHBIX M y4E€OHBIX CHUTYalUfX,
OPHEHTHUPOBATHLCS B PA3IUYHBIX MOJX0JaX MPUHATHUS pelieHU (MHIUBUTyJIbHOE,
IPYIIIOBOE);

CaMOCTOSATEIILHO COCTAaBJIATh IUIAH, aJTOPUTM pElIeHUs 3adaud (WId €ro
4acTh), BBIOMpATh CMOCOO pEHIeHHUs C Y4YEeTOM MMEIOIUXCS PECYpCOB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTH W KOPPEKTUPOBATH BapHaHTHI
pElIeHu ¢ y4eTOM HOBOM MH(MOpMAIUH.

2) Camoxkoumponw:

BIAJCTh CIIOCOOAMM CaMOTIPOBEPKH, CAMOKOHTPOJIS TpoIiecca U pe3ylbTara
pENICHHS] MAaTeMaTHIECKOM 3a7]a4ur, CAMOMOTHBAIIUN U PEIICKCUN;

NPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYThH NIPH PEIICHUN 3a/1auH,
BHOCUTb KOPPEKTHBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTEILCTB,
HaWJEHHBIX OLIMOOK, BBISIBJICHHBIX TPYHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YyJIbTAaTa NEATEILHOCTH TOCTABJICHHOW LIEIU U
YCIIOBUSIM, OOBACHSITh IPUYUHBI JIOCTHKEHUS UM HEIOCTHXKCHUS 11€TTH, HaXOIUTh
OmuOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



3) OmoyuonanvHblll UHMENLIEeKM:

BbIpaXaThb 3MOLUHU MpPH H3yUYEHUU MaTEMaTHUYEeCKUX OOBEKTOB U (PAKTOB,
JABAaTh SMOLIMOHAIIBHYIO OLIEHKY PELICHHUs 3aJa4H.

HPEJIMETHBIE PE3YJIBTATHI

1) HUcnonp3oBaTh MOHATHS MHOXKECTBA HATYpaJbHBIX YHCEN, MHOXECTBA
LEJBIX YHCEeI, MHOKECTBA pallMOHAIBHBIX YHCEII ITPU PELICHUH 3a/1a4, IPOBEICHUN
paccykJieHuid U Joka3zatrenbCTB. [loHUMaTh M OOBACHATH CMBICT MO3UIIMOHHON
3alMCHU HaTYpPaJIbHOIO YUCIIA.

2) BpInonHsATh, cOYETasi YyCTHbIE U NMUCbMEHHBIE MPHUEMBI, apu(PMETHUECKUE
JNEUCTBUA C PALMOHAJIBHBIMU YHCIAMHU, UCIOJIb30BaTh CBOMCTBA YHCEN U MPaBUIIA
NENCTBUM, IPUEMBI PALTMOHAIBHBIX BBIYMCICHAMN.

3) BbINONHATH IEWCTBHS CO CTENEHSIMH C HATypaJbHBIMU TTOKA3aTEISIMHU.

4) HaxonuTh 3HaY€HUsI YUCIOBBIX BBIPAKEHUN, COJEPKAIIUX pallMOHAIbHbBIE
Yyuclia M CTENEeHU C HaATypaJbHBIM I[IOKa3aTesieM, NPUMEHSITh pPa3HOO0Opa3HbIe
CIOCOOBI ¥ IPUEMBI BBIYMCIICHUS, COCTABIISATh M OLICHUBATH YMCJIOBBIC BHIPAKEHUS
IPU PEIICHUH MPAaKTUYECKUX 3a1a4 U 33/1a4 U3 APYTUX Y4eOHbIX MPEIMETOB.

5) OkpymATh uHciaa € 3aJaHHOM TOYHOCTBIO, a TAaKXE IO CMBICITY
OPAKTUYECKONM CHUTyallMd, BBINOJHATH MPUKHAKY UM OLEHKY pe3yJbTara
BBIYMCIICHUWA, OLEHKY 3HAYEHW YHCIOBBIX BBIPAKEHUW, B TOM YHCIE MpU
pELIeHNH MPaKTUYECKUX 3aad.

6) Pemarh TekcTOBBIE 3aauM apu(PMETHUECKHUM CIIOCOOOM, HMCIOJIb30BaTh
TaOJIMIIBI, CXEMBbI, YEpPTEXH, IPYrHe CpeACTBa MPEACTABICHHUS ITaHHBIX MpU
pelLIeHUH 3a1a4.

7) Jloka3pIBaTh U MPUMEHSATH IPU PELIEHUH 33]1a4 NPU3HAKU JEIMMOCTH Ha 2,
4, 8,5,3,6,9, 10, 11, npusHaku I€IUMOCTA CyMMbI M TNPOU3BEACHUS LEIIBIX
quced.

8) IIprMeHsATh IpU3HAKK IeTUMOCTH Ha 7 1 13.

9) PackiianbiBaTh HA MHOKUTENU HaTypajibHbIC YUCIIA.

10) CBoOOIHO OmepupoBaTh MOHATHUAMH: YETHOE YHCIIO, HEYETHOE YHCIIO,
B3aMMHO IIPOCTBIE YHUCIIA.

11) HaxoauTh HanOOIBITNI OOIIMI ACIUTENIh M HAUMEHBIIIEE 00IIee KpaTHOE
YHCEJ U UCIIONIB30BaTh UX MPHU PELICHUH 3a7a4, IPUMEHATh alropuT™ EBkinuza.

12) OnepupoBaTh MOHATHEM OCTAaTKa MO MOMAYJIO, INPUMEHSTh CBOMCTBA
CpPaBHEHU 1O MOJYJIIO.

13) MHcnonw3oBaTth anreOpanyeckyrd TEPMHUHOJIOTHMIO U  CUMBOJHKY,
IPUMEHSTH €€ B IIPOLIecce OCBOSHUS yueOHOro MaTepuarna.

14) MHcnonb3oBaTh MOHATHE TOXJIECTBA, BBINOIHATh TOXJECTBEHHBIE
npeoOpazoBaHus BEIPAXKEHHM, JOKa3bIBaTh TOX/IECTBA.



15) BeimonusaTe JAelcTBUSA  (CIOXEHWE, BBIUMTAHUE, YMHOXEHHE) C
OJTHOYJIEHAMM U C MHOIOWICHAMH, HPUMEHATh (HOPMYJBI COKPAIIEHHOIO
YMHOXEHHUS (KBagparT M KyO CyMMBbI, KBaaparT M KyO pa3HOCTH, pPa3HOCTb
KBa/IpaTOB, CyMMa M Pa3HOCTh KyOOB), B TOM YHCJIE JUIsl YIIPOILLIEHNS BIYUCICHHM.

16) CocraBnsTh M pemiaTh JMHEWHOE YpaBHEHUE WIIM CUCTEMY JIMHEHHBIX
YpaBHEHUN 1O YCJIOBHUIO 3aJaud, WHTEPOPETHUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJlauM IOJIy4eHHbI pe3ynbrar. CTpouTh rpauky JIHMHEWHBIX
bynkuuii. Ctpouts rpaduk GyHKIUU y = [X|.

17) OnuceiBaTh ¢ TMOMOIIBIO (YHKIMA H3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, pPACCTOSHHE, LIE€HA, KOJUYECTBO, CTOUMOCTD,
IPOU3BOJAUTEIBHOCTD, BPEMs, 00BEM paOOTHI.

18) HaxoauTh 3HaueHue (PyHKIIMH MO 3HAYEHUIO €€ apryMeHTa.

19) Tlonumarp rpaduueckuii crmocod TMPEACTABICHHS U aHaIM3a
uHpOpMalMy, W3BJIEKaTh M MHTEPIPETUPOBATH HH(MOPMALKIO M3 TpaduKOB
peanbHBIX IPOLECCOB U 3aBUCUMOCTEM.

20) Hcmonp3oBaTh CBOWCTBA (PYHKIMU JUIsl aHaIM3a TPaQuKOB peabHBIX
3aBUCUMOCTEH (HyTUM (YHKIHH, TPOMEXYTKH 3HAKOMOCTOSHCTBA (DYHKIIHH,
IPOMEKYTKHA BO3pacTaHusl M yObIBaHMS (DYHKIMHM, HAauOOJIbLIEE M HAUMEHbIIEE
3Ha4YEHUs PYHKIUN).

21) Wcnonbp3oBaTh rpaduku Juisi UCCIEAOBAHUS MPOLECCOB U 3aBUCUMOCTEH,
IPU PELLICHUH 3a7a4 U3 JPYTUX YUYEOHBIX IPEIMETOB U pEabHOM KU3HMU.

22) Jlenatb NpUKUAKY U OLICHKY JIMHEHHBIX U YIJIOBBIX BEJIMYUH MPEIMETOB B
pealIbHOM JKU3HU, Pa3MEPOB IPUPOIHBIX OOBEKTOB.

23) Brnanets nonsitueMm «reomerpuueckoe mecto Touek» (I'MT). Onpenenstsb
OMCCEKTpPHUCY YIVIa M CEpeAUHHBbIA NEPNEeHIUKYJsAp K oTpe3ky kak ['MT.
[Tomb3oBarecs  moHsatuemM [I'MT npu  nokasarenbCTBE  IE€OMETPUYECKUX
YTBEPKJICHUW U TIPU PELICHUU 3a]1a4.

24) Biagetb MOHATHEM KacaTelbHOW K OKPY)KHOCTH, I10JIb30BaThCs
TEOPEMON O MEPHEHIUKYIAPHOCTH KacaTeIbHOW W paanyca, NPOBEIECHHOTO K
TOYKE KaCaHHUs.

25) Jloka3piBaTh pPABEHCTBO OTPE3KOB KAacCaTEIbHBIX K OKPY>KHOCTH,
IPOBEICHHBIX M3 OAHOW TOYKH, W NMPUMEHATH 3TO B PELICHUU I'€OMETPUUYECKHUX
3a/1a4.

26) Jloka3pIBaTh U NPUMEHATh MPOCTEHIINE T'€OMETPUUYECKUE HEPABEHCTBA,
IOHUMAaTh UX NMPAKTHYECKUI CMBICIL.



TEMATHUYECKOE IINTAHUPOBAHUE

KouunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/je/ioB U TeM uudposbie
Ne ni/nn P Kontpouasnsie | IIpakTnuyeckue (ubp )
NPOrpamMMbI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
| DnemeHThl ucTopun. O0IIMe TOHATHS 5 ) bu6nuoreka [IOK
reomeTpun. OCHOBHBIE (PUTYPHI https://m.edsoo.ru/7f415fdc
) Uucna u BeraucieHus. JlenmmmMocTs. 4 1 bubmuoreka [JOK
Cro)xeTHEIE 3a0a4u https://m.edsoo.ru/7f415fdc
3 Tpeyronbauku. [Ipu3znaku paBeHCcTBa 3 1 bubnuoreka LIOK
TPEYTOJIbHUKOB https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
4 A 1
nAreOpandecKue BhIpaKeHUs S https://m.edsoo.ru/7f415fdc
5 TpeyrojJbHUKU U T€OMETPUYECKUE ) 1 bu6nuorexa LIOK
HEPaBEHCTBA https://m.edsoo.ru/7f415fdc
but6mmoreka [IOK
7| 1
6 VYpaBHEHUS U CUCTEMBI ypaBHEHUI 3 httos://m.edsoo.ru/ T4 15fdc
bu6mmoreka [IOK
7 Oceas cummeTpHs 2 https://m.edsoo.ru/7f415fdc
but6mmoreka [JOK
M .
8 HOTOYTOBHHKH. OKPYXKHOCT 3 https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
9 o 4
YHEHMHA https://m.edsoo.ru/7f415fdc
bub6mmorexa [JOK
1 r 1
0 COMETpHHECiie MecTa ToHeK 3 https://m.edsoo.ru/7f415fdc
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 5
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INIOYPOYHOE INIAHUPOBAHUE
7 KIIACC

Ne i/

Tema ypoka

Koan4gecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoTsbI

IIpakTHyeckue
padoThI

DJIeKTPOHHBbIE
nudgposbie
o0pa3oBaTte/ibHbIE

pecypcbl

Hcropust BOSHUKHOBEHUS U Pa3BUTHUSA
TEOMETPUH

[TonsaTus: akcuoma, TeopemMa, CBOMCTBO,
MPHU3HAK, I0Ka3aTeIbCTBO, ONIPEICIICHNE

B3anMHOe pacnosiokeHue TOYEK Ha IIPSIMOM.
W3MepeHne 1aMHbI OTpe3Ka, pacCTOSHUE
MCKIY TOYKaMHU. CTapTOBaH JAUardHoCTHKa.

MHuoroyronsHuku. [lepumerp
MHOTOyrojbpHuKa. [IoHATHE O BBIYKIIBIX U
HEBBIITYKJIBIX MHOTOYTOJIbHUKaX

[Ipocreiimme purypsl. MaTemaTuueckuit
MapagoH

Peanbhbie 3aBucumocTH. [Ipaktukym no
pEeLLeHHIO 3a/1a4 Ha IBUXKEHHE, paboTy,
IOKYTIKH, HaJIOTH

HpI/IBHaKI/I ACIIMMOCTHU CYMMBI U TPOU3BCACHHUA
OCJIBIX YUCCIT IIPpX PCIICHUHU 3a1a4

AHFOpI/ITM EBknuna. HGHCHI/IG C OCTaTKOM

Marematnueckoe COpeBHOBAHHUE: 3a/1aul Ha
IETUMOCTD

10

[Ipu3Haku paBeHCTBA TPEYTOJILHUKOB.




[IpakTrkyM™m 1O penieHuro 3aaa4d

[Ipu3Haku paBeHCTBA MPSMOYTOJIBHBIX

1 TPEeYroJabHUKOB. [leprneHauKysp U HaKJIOHHAs
[Tpu3Haku paBeHCTBA MPSIMOYTOIbHBIX

12 TPEyroJbHUKOB. [[pakTUKyM IO pelIeHuto
3a1a4y

13 JleneHne MHOTOWICHOB

14 [IpeobpazoBaHue 11€TI0r0 BBIPaKEHUS B
MHOT'O4JIEH

15 KopHu MHOTOUIEHA

16 Ky6 cyMMbI 1 Ky0 pa3HOCTH JIByX BBIPayKEHUIN

17 CyMMa 1 pa3HOCTb KyOOB JIByX BBIPOKCHHM

13 ToxnaectBo. ToxaecTBEHHBIE TPEOOPA3OBAHHUS
anredpandeckux BbIpAKEHUI

19 I'eomeTpuueckue HepaBeHCTBA. MUHH-TIPOEKTHI

20 ['eomerpuueckue HepaBeHcTBa. [IpakTKyM 10
pELIeHHUIO 3a/1a4

21 PaBHOCWIBHOCTH ypaBHEHUN

” VYpaBHeHHE KaKk MaTeMaTU4YecKasi MOJIeNb
peaNbHOM CUTyaluu

23 [IpakTrkym 1o penieHuro 3aaad. JInHeiHsle
ypaBHEHUS

24 Cucrema 1ByX JIMHEHHBIX YPABHEHUH C ABYMsI
IIEPEMEHHBIMU KaK MOJIEJIb pEaIbHON CUTyalluu

)5 KomnerotepHoe MosienrpoBaHue: CHMMETPHS B
rpaduyeckux peaakTopax

26 CyMMa BHYTPEHHHX YTIJI0B MHOTOYT'OJIbHUKA U




CyMMa BHCIIHUX YTJIOB BBIITYKJIOT'O
MHOI'OYroJIbHUKa

27

HccnenoBanue. OxpyxHOCTb. OKpYKHOCTD,
BIIMCAHHAs B YIoJl

28

B3anMHoe pacronoxeHue OKpyKHOCTH U
npsmMoii. KacatenbHast u cexymiast K
OKPYXHOCTHU

29

[Tonsitue pynkunu. CriocoObl 3a1aHus.
O6nacth onpezenenus. MHOKeCTBO 3HAUYCHUM
¢dbyuknun. Haxoxaenue mo rpaduxy

30

HccnenoBanue GpyHKIMIA: HYJIH,
3HAKOIIOCTOSIHCTBO. [IpOMEXyTKH BO3pacTaHuUs
u yobiBanus. Hanbonpiiee u HaMMeHbIIee
3Ha4YCHHE (PYHKIIUU

31

CpaBHeHHE CBOMCTB (DYHKIUI B 3aBUCUMOCTH
OT nmapamerpa

32

OyHkmu y = [X|, |ax+b|, ux rpaduku

33

[TocTpoeHue ca0KHBIX KyCOYHO-3aJaHHBIX
¢ynkuit. [IpakTHKyM 1o pelieHuto 3a/1a4 Ha
MOCTPOEHUE UPKYJIEM U JTMHEHUKOM

34

[Ipomexyrounas arrectanus. itorosas
KOHTpOJIbHas paboTa.

OBILIEE KOJIMYECTBO YACOB 110 ITPOTPAMME

34




YYEBHO-METOANUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
IMPOLECCA

YYEBHOE OBOPYJIOBAHUE

PaGouee
MECTO
y4eHHUKa
HoyTtoyku
Pa3zmaToun
BIH
Martepuai

METOANYECKHUE MATEPUAJIBI JIUIS1 YAUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

1. Enunas komnexnus nudpoBeIX 00pa3oBaTeIbHBIX pecypcoB (school-
collection.edu.ru); 2. Poccuiickas anekrponnas mikoina (resh.edu.ru);
3. infourok.ru,
4. uchi.ru.

OBOPYIAOBAHME JUUIsI HIPOBEAEHUS TABOPATOPHBIX,
INPAKTHYECKUX PABOT, I[EMOHCTPAI_[I/Iﬁ

Hoyt6yxu

HNuTepakTrBHAs 10CKa
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