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PabGouas mporpamma Kypca BHEYpPOUHOU nesATeabHOCTH «TpyaHbie BOMPOCHI
MateMmaTuku. 7kjacc» (mainee — IIporpamMma) BKJIIOYAET MOSICHUTEIBHYIO 3aIUCKY,
colepxkaHue OOydYeHHs, IUIAHUPYEeMble pPEe3yJIbTaTbl OCBOCHHS MPOTPAMMBEI,

TEMATNYCCKOC IIJIAaHUPOBAHHUC.

MNOACHUTEJBHASA 3AIIMCKA

OO0mas xapakrepucTuKa Kypca

Hacrosimas pabouast mporpamma Kypca BHEYPOUHOH J1eaTeNbHOCTH « TpyaHbIe
BOINIPOCHI MAaTEMATHKHU. 7 KJacc» pa3paboTaHa B COOTBETCTBUM C TPEOOBAHHUSIMU
denepanbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJapTa OCHOBHOTO OOIIETO
obpazoBanus (manee — ®I'OC OOO) u HampaBieHa Ha OpPraHU3ANMIO OOY4YEHUS
MaTEMaTHYECKOMY COJACPKAHUI0, BBIXOASAIIEMY 3a paMku DeaepanbHON paboueit
IporpaMMel 1o yueOHOMY mpeameTy «MartemaTuka» (6a30BbIli YPOBEHB) OCHOBHOTO
obmero oopaszosanus (nanee — OPII), ¢ yueTom UCnoib30BaHUS BUIOB JAESITEIILHOCTH
00y4Jaromuxcst, OTINYHBIX OT YPOUHBIX.

[Ipu pa3zpabotke [IporpamMmbl yYUTHIBAIKUCH CAEAYIOIINE JOKYMEHTHI:

— nucbMo MunucreperBa npocseuienus Poccuiickon denepaunn ot 5 Uros
2022 1. Ne TB-1290/03 «O HampaBleHUU METOAMYECKUX PEKOMEHIAII»
M0 OpraHU3alMM BHEYPOUYHOM ACSATENHHOCTH B paMKax peaiau3alud OOHOBJICHHBIX
denepanbHBIX TOCYJAPCTBEHHBIX 00PAa30BaTEIbHBIX CTAHAAPTOB HAYAILHOTO OOIIETO
¥ OCHOBHOTO 00111ero 00pa30BaHus;

— pacnopspkenne [IpaButensctBa Poccuiickont @eneparu ot 19 Hosiops 2024 .
Ne 3333-p «O06 yTBepkKI€HUH KOMILJIEKCHOTO IJIaHA MEPONPUSATHH IO MOBBIIICHUIO
KauecTBa MAaTeMaTHYEeCKOr0 M €CTECTBEHHO-HAYyYHOro oOpa30BaHHs Ha MEpUOA

10 2030 rogay.

AKTYyaJIbHOCTh Kypca
B ycnoBusix peanuzanuy TaKOM CTPAaTErMYECKOM 3aJlaud, Kak JOCTHKEHUE
TEXHOJIOTUYECKOTO CyBEpPEHUTETa CTPaHbI, Mepe] MaTeMAaTHUYeCKUM 00pa3oBaHUEM

B YHMCJIC TJIaBHBIX IIOCTABJICHBI CJIICAYIOINIUC IMCJIU: PA3BUTUC TBOPUCCKUX
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U MCCIIEOBATEIbCKUX CIIOCOOHOCTENW OOydYaroluXcsi, UX IMOJArOTOBKAa B IIPOLIECCE
oOydeHnsi mMateMaThke K BBIOOpY mpodeccuid, CBSI3aHHBIX C Pa3BUTHEM TOYHBIX
U €CTECTBEHHBIX HAyK M TeXHOJIOrMi. Kak BaKHBI KOJMYECTBEHHBIN I1OKAa3aTENb
IOBBILIEHUSI MHTEpPECA K MAaTEMAaTUKE BBIAEISIETCS POCT KOJMYECTBA BBITYCKHUKOB,
BBIOMPAOIINX HA TOCYJIAPCTBEHHOW MTOTOBOM aTTECTAIlMM AK3aMEH 10 MATeMaTHKe
Ha NPOPUIBHOM YPOBHE.

OcBoenue  mpennaraemMoil  Ilporpammsl  CHOCOOCTBYET — MOBBIIICHUIO
y 0OydYaroImuXcsi YpOBHSI MOTHMBAIMM K W3YYEHHMIO MaTE€MaTHKH, K IMPOJOJIKEHUIO
n3ydeHus: mareMatuk B 10—11 kmaccax Ha yriryOJICHHOM YPOBHE W OPHUEHTHPYET
Ha BBIOOp €IUHOTO TOCYAApCTBEHHOIO 3K3aMEHa IO MaTeMaTuKe MNPOQUIBHOTO
ypoBHs. Kpome Toro, ocBoenue npemyiaraeMoro B [Iporpamme conep:xanust N03BOJIAET
paclIMpUTh Kpyr pellaeMbIX MAaTeMaTH4YeCKMX 3aJad 3a C4YeT BKIKOYECHHUS
npoOJIEMHBIX, HECTAaHJAAPTHBIX 3ajad, 3a7ad MPUKIATHOTO XapaKTepa, BHIIOJHEHMS
UCCIIEIOBATENBCKUX PAOOT, B TOM YHCIIE C MEXKIIPEIMETHBIM COJEPKaHUEM, U3YUCHHSI
JOTIOJIHUTENIBHBIX BOIIPOCOB KaK TEOPETUYECKOT0, TAK U MMPAKTUYECKOIO XapaKTepa.

[Ipenycmotpennsie [IporpamMmMoi BHIBI NESITENBHOCTH — WHAWBUIAYAJIbHAS
U TPYIINOBasl MPOEKTHAs M HCCIEAOBaTENIbCKasi NEATEIbHOCTh — CIOCOOCTBYIOT
Pa3BUTHIO IIO3HABATEJIbHBIX, PETYJIATUBHBIX M KOMMYHHUKAaTUBHBIX YMEHHUU
oOyuaromuxcs. [IporpamMma COOTBETCTBYeT HJ€€ pPACIIMPEHHUS TMPUKIATHON
HAIPaBIEHHOCTH Kypca MaTeMaTWKH Ha YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUSI.
Peanuzanusi Kypca CHocoOCTBYeT BBISBICHUIO TalaHTIMBBIX U OJApEHHBIX
oOyJaromuxcs, MOAAEPKKE UX TaJTaHTOB U Pa3BUTHIO CIOCOOHOCTEH.

B GonpmmHCTBE TEM Kypca IPEanoiaraeTcs BHIMOIHEHUE UCCIIE0BATEIbCKUX
pabotr. YueOHOe wuccienoBaHME IO MaTeMaTuke B 7-9 kiaccax mpezmnojaraer
NOJIy4YE€HUE CYOBEeKmueHO HOBOTO ISl OOydarollerocs pe3ysibTaTa M HaIpaBIICHO
Ha (hOpMHUPOBAHHE UCCIICIOBATEILCKUX YMEHHI: BBIICTICHUE TPOOIEMBI, OpTraHU3aIHsI
W aHaIM3 JIaHHBIX, BBIABMKCHHE TUIIOTE3bl, MPOBEPKA THUMOTE3bI, (POPMYIHpOBaAHHUE
BBIBOJIOB U IIPECTABICHUE PE3YJIbTaTOB HA TPAMOTHOM MAaTEMaTUYECKOM SI3bIKE.

[TporpaMMa MoXxeT ObITh BOCTpeOOBaHa OOYYAIOIIMMHUCA, KOTOPHIE HMEIOT

HHTCPCC K UBYUCHUTIO MATCMATUKH, TOTOBATCS K YHACTHUIO B OJIUMIIMAAaX HIKOJIbHHUKOB



I10 MaTCMAaTHUKEC U yrHY6HCHHOMy HN3YUYCHUIO MATCMATHKH HAa YPOBHC CPCAHCTO O6HI€I'O

00pazoBaHusl.

Hean 1 3axa4u Kypca

Peanmu3anuss BHEYpPOYHOU JEATEIBHOCTH SBISETCA HEOTHEMIIEMOM YacCThIO
o0Opa3oBaTeNbHOTO Mporecca, olecrneunBass B TOM  4YMCI€  BO3MOXKHOCTb
dbopMupoBaHus 00pa30BaTEIBHBIX MPOTPAMM PANMUYHOTO YPOBHS CIIOKHOCTH
U HaIlpaBJICHHOCTH C YYETOM OOpa30BaTeNbHBIX IMOTPEOHOCTEH M CIOCOOHOCTEH
oOy4aromuxcsi, BKJIIoYas 0lapeHHbIX JETeH.

Hear Ilporpammel —  o0ecneunTs HWHAUBUAYATIbHBIE  TOTPEOHOCTH
oOydaromuxcst B HU3yYEHUU COJAEPKAHMS MATEMAaTUKH, BBIXOSIIETO 3a PaMKH
IporpaMMbl 0a30BOTO YPOBHSI.

3ama4m Kypca:

1. IToBBIlLIEHUE YPOBHS MATEMAaTUYECKON OJITOTOBKH O0YUaIOIUXCS, Pa3BUTHE
YCTOMYMBOTO HHTEPECA K yueOHOMY IpeameTy «MareMaTukay.

2. Pa3BuTHE TBOpPYECKHX CIIOCOOHOCTEH, MPOCTPAHCTBEHHOTO BOOOpaXEHHUS,
TEOPETUYECKOI0 MBIIUICHUS U MaTeMaTUYeCKOM WHTYWLMH, YMEHHMH paccyXIaTh
JIOTUYECKU U aHAJIM3UPOBATH CUTYALIUH.

3. YruyOnenue u 3akperieHre 0a30BbIX 3HAHUM, (POPMUPOBAHUE YCTOMUHUBBIX
HAaBBIKOB PEILICHUS] HECTAaHAAPTHBIX U OJIMMITHAHBIX 33]1a4, OCBOEHUE HECTAHIaPTHBIX
MOJIXO0/I0B U OPUTMHAJIBHBIX PEIICHHM.

4. O3HaKOMJIEHHUE C JOTIOJIHUTEIbHBIMU pa3/ieJaMl MaTEMaTUKHU, BBIXOIALIUMU
3a paMKu 0a30BOro Kypca.

5. Bocniutanne CaMOCTOSITEIBHOCTH, HACTOWYHMBOCTH M OPraHU30BAHHOCTH
B XOJI€ PEIICHUs CIOXKHBIX 3a/a4.

6. Pa3BuTHe HaBHIKOB KOMaHAHOW paboOThI, APYKECKOTO COMEPHUYECTBA
Y 3I0POBOM KOHKYPEHLIMHU CPEIH CBEPCTHUKOB.

7. IlonroroBka 00y4arOmUXCs K Y4aCTHIO B IIKOJIbHBIX, pAHOHHBIX, TOPOJCKHUX,
PErHMOHAJBHBIX, BCEPOCCHUICKHMX OJMMIIMAAAX, KOHKypcax M COPEBHOBAHMSX

I10 MaTCMaTHKC.



8. IloBpllieHne  ypoBHS  TPaMOTHOCTH B OOJAacTH  MCHOJIB30BAHUSA
«MaTEMaTUYECKUX MAKETOB)», 00ECIEUNBAIOIINX aBTOMATU3AIUIO MIPOLIECCOB MOUCKA,
aHain3a, o0pabOTKH, co3daHMs, Nepenadd, QGopmanu3anuu (B BHAE CTaTHUYECKUX
Y TMHAMHUYECKHUX rpaMKoOB, AMarpaMM 1 IpOYUX BU3YyaJIM3alUil pe3yJIbTaTOB aHAIN3a
U MaTeMaTUYEeCKUX 3aKOHOMEPHOCTEH) B mpouecce Yy4eOHOH JesATeNbHOCTH
IIPU U3yYEHUH MATEMATHKHU.

9. Pa3zBuTHE TBOPUYECKUX CIIOCOOHOCTEMN, TEOPETUYECKOIO MBILIJIEHUS! HA OCHOBE
UCIOJIb30BaHUs LU(PPOBBIX HHCTPYMEHTOB (B TOM UHCJIE «KMATEMAaTUYECKUX TAKETOB))
B o0mactTh MOAECTMPOBAHWSA, WMHTAMA W HWHTEPIpETalud  aOCTPAaKTHBIX
MaTeMaTHYECKUX 0OBEKTOB U 00pa30B B BUE PA3NUYHBIX BU3yalu3aluil (B TOM YHCTIE
MPOCTPAHCTBEHHBIX OOBHEKTOB).

[Iporpamma pa3paboTaHa ¢ y4eToM peKOMEHmanui ¢deaepaibHON padodeid
IIpOrpamMMbl BOCIIUTaHUA. B 4aCTHOCTH, OHA yUHMTBIBAET IICUXOJIOTO-NIEAATOTHYECKUE
0COOCHHOCTH COOTBETCTBYIOIIECH BO3PACTHOM KATETOPUHU O0YUAIOITIXCA.

Takum oOpasom, peanuzauus IIporpamMmbl  COAEMCTBYET MOIYYEHUIO
CJIEIYIOIUX PE3YyJIbTaTOB:

— JIOCTH>KEHHE 00YYaroNIMMHUCS TUIAHUPYEMBIX TMYHOCTHBIX, METAIIPEAMETHBIX
U TPEIMETHBIX PE3yJIbTaTOB, B T. Y. COOTBETCTBYIOIIUX YTIyOJIEHHOMY YPOBHIO
U3Y4YEHUS MaTEMATUKH;

— Ppa3BUTHE JIMYHOCTU 00yYaromuxcs, (GOpMUPOBAHUIO U YAOBIECTBOPEHUIO UX
COILIMATIbHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEH;

— CaMopcain3anua 06yqa10mnxcsl q9Ccpe3 y4aCTHuC BO BHCYpO‘-IHOﬁ JACATCIIbHOCTH.

MecTo Kypca B 00pa3oBaTeibHOM Npoluecce

Bo ®I'OC OOO nna o06si3aTe’dbHOTO OOy4YEHHUS YTBEP)KIECHBI JIBAa YPOBHS
OCBOCHHSI padOUYMX MPOTpaMM IO MaTeMmaThke: 0a30BbI U yriayOJeHHBIN, HaUMHAS
¢ 7 wmacca. CoxmepxaHue TPOrpaMMbl MO MaTeMaTWke (yrJIyOJICHHBIH YpPOBEHB)
HalpaBJICHO HA  YAOBJICTBOPEHWE IOBBINICHHBIX  3allPOCOB  OOYyYaIOIIHUXCH,

CTpeMsIIIMXcs K 0oJiee MIyOOKOMY OCBOEHHIO MTPEAMETHBIX pe3yiibTaToB. [Iporpamma



Kypca BHEYPOUHOU AesTenbHOCTH «TpyIaHBIE BOMPOCH MAaTEMATHKH» HalpaBiieHA
Ha pacIIupeHue 3HAHUK 00YJarOIIUXCs [0 MaTEMATHKE JJIs1 KJIacCOB ¢ 00s3aTeIbHBIM
0a30BbIM ypOBHEM O0yUYEHHSI MaTEMATHKE.

TemaTudeckoe MmIaHKPOBAHUE B MIPOrpaMMe Kypca BHEYPOUHOU JESITETBHOCTH
«Tpyanble BONPOCHI MaTeMaTHKW» COCTaBICHO TakK, UTO paclpeeeHue
COJIepXKATEIbHBIX Pa3eIOB B HEM CHHXPOHU3UPOBAHO C 0053aTEIbHON MPOTrpaMMOii
0azoBoro ypoBHA. Peanmuzanus copepxkaHusi mpearaetcss B (popmax, OTIMYHBIX
0T ypouHbIX. ClieyeT OTMETUTb, YTO JAaHHBII KypC B OCHOBHOM IITKOJIE BEICTPAUBACTCS
HE TOJIbKO Ha pACIIMPEHUH MaTeMaTHYECKOTO COJepKaHus 0a30BOTO YpOBHS,
HO ¥ Ha MOBBIIICHUH YPOBHS CIIOKHOCTH 3a/1a4, IPeIaraéMbIX JJIsl peIeHusI.

Paboyast mporpamMMa Kypca BHEYPOUHOH AesTeNbHOCTH «TpyIHBIE BOIPOCHI
MaTeMaTUKW» TMpeJHa3HadYeHa JUIsl peanu3anuud B 7-9 KiaccaX W HampaBiieHa
Ha JOCTIDKEHHE O0YJaroIlMMUCS TUIAHUPYEMbIX pe3ynbTaToB. [locinenoBaTensHOCTh
U3y4eHHUs] TEM Kypca COBIAJacT MO BPEMEHU C HU3yYEeHHEM Kypca MaTeMaTHKH
(anmreOpsl W TEOMETPHUM) OCHOBHOM IIKOJBI 0a30BOTO YPOBHS, BCE TEMBI
110 BO3MO>KHOCTH CHHXPOHHM3HPOBAHBI C 0a30BBIM KypCOM MaT€MAaTHKHU IO KJaccaM.
Tembl 1m0 anreOpe W TEOMETPUHM YEPEAYIOTCS, YTO TIO3BOJIIET MAaKCHMaJIbHO
NpUOJIM3UTE UX TI0 BPEMEHH U3YYEHHUSI K OCBOCHHIO 0a30BOT0 Kypca.

Ilpu peanmzanuu [Iporpammel mepBasi 3aa4a yuuTelsi COCTOUT B TOM, YTOOBI
CO3/1aTh HEOOXOAUMBIC YCIIOBUS ISl IPUOOPETEHHS U Pa3BUTHs YMEHUH, CBI3aHHBIX
C MPOBEJICHUEM HCCIIeI0BaHH Ha MaTeMaTHYECKOM coiep kanuu. [ penienus 3Toit
3agaun B [IporpamMmme 0603HaYeHO MECTO U CHOPMYITHPOBAHBI TEMBI IJIS1 IPOBEICHUS
HCCJICIOBATEILCKUX PaboT.

Bropas 3agaua yuurens no peanuzanuu [IporpaMMel cBsi3aHa ¢ BO3SMOXKHOCTBIO
CO3MaTh YCJIOBHUA sl OOpabOTKM M TpeACTaBiCHHUS HHQPOPMAIMU HAYyYHOTO
comepxaHus (B TOM 4YHCIE C WCIOJB30BAaHUEM IHM(PPOBBIX HHCTPYMEHTOB)
Ipyd OpraHM3alMU WHAWBUIYAIbHOH M TPYNIOBOH TMPOEKTHON NEATENbHOCTH.
JInst yCrenmHOW peanu3aliy CIICHAPHEB IPOCKTOB PEKOMEHAYETCS HCIIOJIb30BaTh

IICPCOHAJIBHBIC KOMIIBIOTCPBI C YCTAHOBJICHHBLIMH O(bI/ICHBIMI/I IIporpaMmMammn



U J0CTynoM K ceTd HHTepHeT (Kak MUHUMYM OJMH KOMIIBIOTEpP IS KaKIOU
TPYIIIIBI).

®opmbl  AEATENBHOCTH  OOyYaroLUXCs  IPEelyCMaTpUBalOT  aKTUBHOCTb
U CaMOCTOSITENIbHOCTb, COYETAIOT WHIWBUAYaJbHYI0 ¥ TPYNIOBYIO pPaloTy,
OTJIMYAIOTCSI OT YPOUHBIX 0oJiee HIMPOKUM HCIIOJIb30BAHUEM MCCIIEIOBATEIbCKOM
U TPOCKTHOM  JESATENbHOCTH, pEIICHHEM HEeCTaHJapTHBIX 3amad W Jp.
CTpykTypupoBaHHE TEMaTHYECKOro IUTaHupoBaHus B [Iporpamme cOOTBETCTBYET
HNOPSAAKY HM3YYEHHs pa3lieloB M TeM aireOpbl U T'€OMETPUUM B OCHOBHOM ILIKOJIE
U TeM caMbIM OO0ECIeYrMBaeT MPEEeMCTBEHHOCTh YPOYHOW W BHEYPOUHOM
NESITETbHOCTH.

Peanuzanus Ilporpammel mpenmosiaraeT Cou€TaHUE pPa3iMyYHBIX  (opM
TPYIIOBOM pabOTHI (IUCKYCCHSI; MAaTEMAaTHIECKOE COPEBHOBAHNE; IPAKTHKYM; BBIOOD
TEMbl NPOEKTa, IJITAHUPOBAaHUE paboOT, pachnpeiesieHue poJiel, B3aUMOOLEHKA
IIPU BBITIOJTHEHUHU TPYIIIIOBBIX MTPOEKTOB M UCCIICIOBAHM ) U MHAWBH Ty aJIbHOM paOOThI
(BBITIOJIHEHUE WHIMBUIYaTbHOTO HCCIENIOBAHUS, B TOM YHUCIE C HCIOJIh30BAaHHEM
IU(GPOBBIX HMHCTPYMEHTOB; IPOBEACHHE YCTHOIO OOOCHOBAHMSI IpPU PELICHUU
HECTAaHJAPTHBIX 3a]ad4, 3aJa4 TOBBIIICHHOTO YPOBHS CJOXHOCTH; TIOCTPOCHUE
MaTeMaTUYECKUX MOJENe, HMX HCCIENOBaHUE; WHTEpIpeTalusl MOJyYEeHHBIX
PE3yJIbTaTOB IIPU PELIECHUH 3a/1a4 ¢ MEKITPEIMETHBIM U ITPAKTUUECKUM COJIEPIKaHUEM;
NOWCK, WHTEpHIpeTamus, mnpeoOpa3oBaHHe U MNPUMEHEHHE MaTeMaTHYeCKOH
UHPOpMAIlMU; CaMOCTOSITEIbHOE OTKPBITUE HOBOTO MAaTE€MaTH4ecKoro (hakra).
Hcnonp3oBanue Takux ¢GopM pabOThI TOMOTAET pa3BUBATh y 00YUAIOIINXCA, C OHON
CTOPOHBI, HAaBBIKM BOCIPUATHS HOBOW HMH(OpPMALMM NPU PA3NIUYHBIX (opMax ee
1oJa4u, a ¢ IPYroil CTOPOHBI — AKTUBHOCTh, CAMOCTOSATEIBHOCTh M CIIOCOOHOCTh
K TBopuecTtBY. OcBoenue IIporpamMmpl TOIKHO AOMOJHSATH M PAa3BUBATh 3HAHUS
U yMeHMs 00ydarIuxcsi B 00JacTh MaTeMaTUKH, OPUEHTHPOBATh X HAa O0y4yeHUe
B CpegHell ImKoie B Kjaccax, MNpPeayCMaTPUBAIOIIUX OCBOCHHE MaTEMaTHKU
Ha yrayOJeHHOM YPOBHE, B YaCTHOCTH TEXHOJIOTMYECKOTO MPOQHIIsA, a TaKKe

CIIOCOOCTBOBATH COIMMAJIBHOMY q)OpMI/IpOBaHI/IIO JIMIYHOCTH O6y‘laIOHlI/IXCH.



[Iporpamma kypca paccumtana Ha 34 wdaca. llemecooOpa3HBIM SBIISETCS
YepeIoBaHUE TEM 3aHITHH C alTeOpandecKUM U TEOMETPUUECKUM COACPKAaHUEM.

B 3aBucHMMOCTM OT KOHKPETHBIX YCJIOBUM peanu3anuu IIporpammsl
¥ KOJMYECTBA OOYYAIOIINXCS JOMyCKaeTcs (popMUpoBaHUE TPYMI U3 00YUJAIOIIUXCS
Pa3HBIX KJIACCOB B MpeJieNiax OJIHOM nmapaiend. [IporpaMma MOKeET peann30BbIBaThCS
o0pa3oBaTeNnbHON OpraHu3alueil CaMOCTOATEIHHO 00 Ha OCHOBE B3aMMOICHCTBHS
C IPYTHMH OPTAaHU3AIUSIMH, OCYIIECTBISIOMUME 00pa30BaTEIbHYIO IEITCILHOCTb.

[Io ycMOTpeHUIO YYHUTENsl HEKOTOpbhIE 3aHATHS MOTYT OBITh HMCKIIOUYEHBI
WJIU 3aMeHeHbl. PekoMenayercst BKiouuTh B [I[porpamMmMmy pernoHalIbHbI KOMIIOHEHT:
DKCKYpPCUM Ha MNOPEANPUATHS, B PETHUOHAIBHBIE MY3€H, BY3bl TEXHUYECKOU
HAIpaBJICHHOCTH JUIsl TOBBIINICHUS HMHTEpeca OOYYaroMIMXCS K MPAKTHUYECKOMY

U3YYEHUIO TPOQECcCcuil, CBA3aHHBIX C MATEMaTUKOM.



COAEPKAHUE OBYUYEHUA

7KJIIACC

JaeMeHThI HcTopuu. O01Ke noHsATHSA reomeTpru. OCHOBHBIE PUTYpPBI

Hctopus BOZBHUKHOBEHUS U pa3BUTHUA reomerpun. [IoHsaTHA: akcnoMa, Teopema,
CBOWCTBO, IIPU3HAK, JOKA3aTEIbCTBO, onpeaecneHue. MHCTpyMeHTsI 11 U3MEpEHUN U
IIOCTPOCHUN. B3auMHOE paclojoKeHue TOYEeK Ha IpsAMOW. M3MmMepeHue IIMHBI
OTpE3Ka, PACCTOSTHUE MEXKAY TOUKamMu. B3anmHoe pacnonoxenne npsambix. JIomanas.
Bunel nomansix. JimmHa nomanod. MHoroyroyibHuku. Ilepumerp MHOroyroJibHUKa.
[ToHsATHE O BBIMYKJIBIX U HEBBITYKIIBIX MHOTOYTOJIbHUKAX.

Yucaa u Borauciaenus. enumMocTnb

[Ipusnaku nenumoctu: GOPMYIMPOBKAa W JIOKa3aTeNbCTBO. Pemienue 3amady
MOBBIIIEHHOM  CJIOKHOCTH  Ha  JCIMMOCTh.  PemieHue  CIOKETHBIX — 3ajay
apu(PMETUIECKUM METOJIOM.

Hccnedosamenvckas paboma: 1eIMMOCTh U €€ CBOMCTBA.

AJuiredOpanvecKue BbIPAKEHU

CreneHu, MHOTOWIEHBbl, NPeoOpa3oBaHUE MHOIOWIEHOB, JEHCTBUS C
MHOroujiecHaMi. MHorouneH cranaaptHoro Buaa. CreneHb MHorowieHa. KopHu
MHOrowieHa. HaxoxnaeHnne kopHel MHOrowieHa. /J[oka3aTenbcTBo TOxAECTB. Pa3Hbie
MOAXOJbI K JOKA3aTENbCTBY TOXKIECTB.

HUccnedosamenvckas paboma. Kak HalTH KOPEHb MHOTOWICHA?

Tpeyronbuuxku. IIpusHaku paBeHCTBAa TPEYI0JIbLHUKOB

Tpeyronpuuku. PaBHBIE TpPEYroJbHUKH B T€OMETPUYECKUX KOHPUTYpaIUsX.
[Ipu3Haku paBEeHCTBAa TpEYroJbHUKOB. lIpu3Hakm paBeHCTBa MNPAMOYIOJIBHBIX
TPEYTOJIBHUKOB. [leprieHIuKyIIp 1 HAKJIOHHAS.

YpaBHeHMs ¥ CUCTEMbI YPABHECHUH

JIuneiinble ypaBHEHHS U UX cucTeMbl. OnpeaeneHue Yucia KOpHEeW JTMHEUHOTO
ypaBHEHUs. PerieHue JIMHENHBIX ypaBHEHUI, COAECPKAINUX 3HAK Monaynis. Pemenue
JMHEWHBIX YPAaBHEHUN C IapaMmeTpamu. PemeHne cucTeM JMHEWHBIX YpPaBHEHUU

Pa3HbIMH MCTOdaMHU.
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HUccneoosamenvckas paboma: JNUHEWHbIE YypaBHEHUS, COJEpXKAIllMe 3HAK
monyinsa. [TocTpoeHust ¢ TOMOMIBIO IUPKYJS U JHHEHKH OOOCHOBAHHS MPOCTEUIINX
IIOCTPOEHUH, ITalbl 33JJa4 Ha IOCTPOEHHUS, pELIEHUE 3a1a4 Ha IOCTPOEHUE LUPKYJIEM
Y JIMHEUKOM.

OceBasi cumMeTpust

durypsl ¢ oceBol cuMMeTpruen. [Ipumepsl CHMMETPUN B OKPYKAIOIIEM MHpE.
IIpoexm: cuMMETpPHS B OKPYKaIOLIEM MHpE.

MHOroyrojibHUKHU ¥ reoMeTpu4ecKre HepaBeHCTBa

CyMMa BHYTPEHHHUX YIJOB MHOTOYTOJIbHUKA M BHELIHUX YIJIOB BBIMYKJIOIO
MHOroyrosibHuka. COOTHOWIEHUS MEXAY CTOPOHAMH W YriaMH TPEyTrOJbHHUKA.
HepasenctBo TpeyrosbHuka. HepaBeHCcTBO 0 mimHe jomano. HepaBeHCTBO mMexmy
NEPIEHINKYJIIPOM U HAKJIOHHOW. PaccTosiHue OT TOUKM 0 NPSIMOM.

Hccneoosamenvckasn paboma: TeOMETpUYECKUE HEPABEHCTRA.

DyHKUMH

[louck oOmacTu ompeAesneHUss W MHOXKECTBAa  3HAUEHWH  (QyHKIUU.
Hcnonb3oBaHre pa3IuyHbIX CIOCOOOB 3adaHus (yHKIuU. Vcrons3oBaHue CBOMCTB
GyHKUMIA 18 aHanu3a rpauKOB peajbHBIX 3aBUCUMOCTEH (Hyau (yHKIUH,
MIPOMEKYTKHA 3HAKOMOCTOSIHCTBA (DYHKIIMH, MPOMEXKYTKH BO3PACTAHUS U YOBIBAHMUSI
byHKIIMK, HauOoJIbIIeE W HauMMeEHbIlee 3HaueHus (QpyHkuuu). ['paduku, KycodHO-
3aIaHHBIC (PYHKIIUY.

Hccneoosamenvcrkas paboma: cpaBHEHHE CBOUCTB (YHKIIMH M MX rpadUKOB B
3aBUCUMOCTH OT [TapaMeTPOB.

I'eomeTpuyeckue MecTa ToO4eK

B3anmHO€e pacnosiokeHHe OKPYKHOCTH M NpsMou. [Ipumepsl reometpruecknx
MECT TOYEK Ha IUIOCKOCTU. METOJ TeoMEeTpHUYECKMX MECT TOYEK IpPU PELICHUU

IrcoOMCTPHUUICCKHUX 3a1a4y.
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MJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS KYPCA BHEYPOUHOM
AEATEJBHOCTHU «TPYAHBIE BOITPOCBI MATEMATHUKHN»

Peanm3zanms nporpamMmel Kypca BHEYPOUHOU AEATENBHOCTH « TpyaHBIE BOITPOCHI
MaT€MaTUKW»  HalpaBjieHa Ha o0ecnedYeHue JIOCTHXKEHHS  O0ydarolMMUCS

JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U ITPCAMCTHBIX O6pa30BaT€J'II>HI>IX PE3YJIbTATOB.

JINHHOCTHBIE PE3YJIBTATDI B vactu:

— NAaTPHOTHYECKOr0 BOCIMTAHUA: TPOSABICHUE HWHTEpEca K MPOLIIOMY
Y HACTOSIIEMY POCCHUMCKOM MATEMAaTUKH; LIEHHOCTHOE OTHOLIEHWE K JTOCTHKECHHUAM
POCCUHCKUX MAaTEMATUKOB U POCCUMCKON MATEMAaTUYECKOM IIKOJIbI, K UCIIOJIb30BaHUIO
ITHX JOCTHKCHUI B APYTUX HAyKax U MPUKIAJAHBIX chepax;

— IPaKIAHCKOI0 H JAYXOBHO-HPABCTBEHHOI0 BOCIMTAHHUA: TOTOBHOCTH
K BBIMOJHEHUIO 00A3aHHOCTEN IpayKAaHWHA U pealn3allii €ro Mmpas; MPeICTaBICHUE
0 MaTeMaTHYeCKMX OCHOBaX (DYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBJICHUH,
OpoUeaAyp TpaXkIaHCKOro oOuiecTBa (HAampUMeEp, BBIOOPHI, OMPOCHI), TOTOBHOCTb
K OOCYXIIEHHIO 3THUYECKHX IMpPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JNOCTMKEHWW HAYKH; OCO3HAHME BaXXHOCTH MOPAIbHO-3TUYECKUX IPUHLIUAIOB
B JICATEIIBHOCTH YYEHOI0;

— TPYAOBOI'0 BOCIHUTAHMA: YCTAHOBKA HA AKTUBHOE y4YaCTHE B PEIICHUH
IPAKTUYECKAX 3a1a4 MATEeMaTU4YECKOW HANpaBIECHHOCTH; OCO3HAHUE BaXKHOCTU
MaTeMaTHYeCKOro O0pa30BaHMsA Ha MPOTSHKEHUU BCEM KU3HU IS YCHEIIHOM
npo(EeCCHOHATIBHOM ESITENBHOCTH U Pa3BUTHE HEOOXOAUMBIX YMEHHI; OCO3HAHHBIN
BBIOOP M TOCTPOCHHE HHIWBUIYaTbHOM TPACKTOpUU OOpa30BaHUS U KU3HECHHBIX
IUTAHOB C YYETOM JIMYHBIX UHTEPECOB U OOILECTBEHHBIX MOTPEOHOCTENH;

— 3CTETHYECKOr0  BOCIMTAHHUS:  CIOCOOHOCTh K  AMOIMOHAIBHOMY
U OCTETUYECKOMY BOCIHPHUATHIO MaTeMaTHMUECKUX OOBEKTOB, 3ajad, pEIICHUH,
pacCyXIeHNN; YMEHUE BUIETh MATEMAaTUUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

— LHEHHOCTH HAY4YHOr0 MO3HAHMS: OpHEHTAUMsA B  JIEITEIBHOCTH

Ha COBpCMCHHYIO CUCTCMY HaYUYHbIX HpGI[CTaBJ'IGHI/Iﬁ 00 OCHOBHBIX 3dKOHOMCPHOCTAX
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pa3BUTHS YEJIOBEKA, IPUPOJIBI U OOIIECTBA; TOHMMAaHNE MAaTEMAaTHIECKOW HAYKH KaK
c(heppl 4ETOBEYECKOM AEATEILHOCTH, 3TAIIOB €€ Pa3BUTHS U 3HAUMMOCTH ISl PA3BUTHS
LIMBWIN3ALIMY; OBJIAJICHUE SI3bIKOM MaT€MaTUKH U MaTeMaTH4YECKOW KyJIbTypOW Kak
CpPEICTBOM  TMO3HAHMS ~ MHUpPA;  OBJAQJEHUE  HABBIKAMH  HCCIEIOBATEIbCKOM
NEeATEIbHOCTH;

— (u3nyeckoro BocHUTAaHUSA, (OPMHUPOBAHUSA KYJBTYPbl 310POBbA
U 3MOLMOHAJIBHOIO 0J1aromoJy4usi: TOTOBHOCTh NPHUMEHSATh MAaT€MATHYECKHE
3HAHUS B UHTEPECaxX CBOETO 3/10POBbs, BEIECHUS 30POBOr0 00pasa >kU3HM (340pOBOE
NUTaHue, COANIAHCUPOBAHHBIM PEXXHUM 3aHITHH W OTIbIXa, peryisipHas (usmdeckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTh HaBbIKAa pPEQIICKCHHU, MPU3HAHUE CBOETO MpaBa
Ha OIIMOKY M TaKOTo e MpaBa IPyroro 4eoBeKa;

— 3IKO0JOTHYeCKOro BOCIIMTAHMSA: OpUEHTallUsI  HAa  NIPUMEHEHUE
MaTEeMaTUYECKUX 3HAHUM JUIsl PelIeHUs 3a71a4 B 00JIaCTU COXPAHHOCTU OKPY KaroIIei
cpenbl; IUIAHUPOBAaHUE TIIOCTYNKOB M OIEHKA MX BO3MOXHBIX [OCIEACTBUI
JUISL  OKPY’Kalollled Cpenbl; OCO3HAaHHWE TJIOOAJBHOIO XapakTepa 3KOJOTHMYECKHX
npo6JieM U MyTel X peleHus;

— aJanTalui K M3MEHSIOIHUMCS YCJIOBHSIM COLNMAJIBbHON M NPHPOIXHOH
cpeAbl: TOTOBHOCTh K JEHUCTBHSIM B YCJIOBHSIX HEONPEIEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH Y€pPE3 MPAKTUUYECKYIO NESTEIbHOCTh, B TOM YHCIIE
YMEHUE YUUTHCS y APYTHX JIIOJIeH, MPUOOpPETaTh B COBMECTHOM JAESATEIBHOCTH HOBBIE
3HAHWsS, HaBBIKK M KOMIETEHIIMU M3 OMBITA IPYTHX; HEOOXOAMMOCTH (POPMHUPOBATH
HOBBIC 3HaHUSI, HOPMYITUPOBATH MU, TOHATHS, TUIIOTE3bl 00 00BEKTaX U SBJICHUSAX,
B TOM YHUCJE paHee HE HM3BECTHBIX, OCO3HABATH JE(ULUTHI COOCTBEHHBIX 3HAHUI
U KOMIIETEHTHOCTEH, IJIAaHHUPOBAaTh CBOE pa3BUTHE; CIOCOOHOCTH OCO3HABaTh
CTPECCOBYIO CHUTYal[Ml0, BOCIHPUHUMATH CTPECCOBYK) CHUTYallMK0 KakK BBI3OB,
TpeOyromMii KOHTPMEpP, KOPPEKTUPOBATh MPUHUMAEMble PEUICHUS € JIEeHUCTBUS,
bopMyIMpOBaTh U OIIEHUBATH PUCKU U MOCIEICTBUS, OPMUPOBATH OTIBIT;

— BOCHHUTAHMA HMH(POPMAINMOHHOW KYJBTYPbI: TNPOSBICHHE HWHTEpEca

K HCITIOJBb30BaHHIO L[H(l)pOBBIX TEXHOJIOT UM IJI1 OIITUMHU3aln IPpoueCCOB IMOUCKA,
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aHanm3a, OOpabOTKW, CO3MaHWsA, TepeJadyd MaTeMaTHYecKod HWH(OpMAIHH
Y BU3yalIu3alluii MaTeMaTUYECKUX O0O0OIEHUI U Pe3yIbTaTOB aHAIN3a; TOTOBHOCTh
K HCIOJb30BAHUIO IU(GPOBBIX HWHCTPYMEHTOB [JIsi  BBIMOJHEHUS  y4eOHOU
NEATCTLHOCTH TPU WM3YyYCHWH MATeMaTHKH, CIIOCOOHOCTH NMPUMEHSTH ITU(GPOBBIC
MHCTPYMEHTBl B YCJIOBUSIX pealu3alld Mep MO0 MNPEIyNpeXICHUIO BO3MOXKHBIX
HETAaTUBHBIX MOCIEJACTBUM aKTUBHOTO U CUCTEMATUYECKOTO MPUMEHEHUS HU(PPOBBIX

TEXHOJOTHI B Y4€OHBIX I[EJISX.

METAIIPEJIMETHBIE PE3YJIbTATBI

ITo3naBaTebHbIE YHUBEpPCAJIbHbIE yYeOHbIE AeliCTBHSA

bazosvie n0cuueckue oeticmeusi:

— BBIBJIATH M XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKH MATEMATHUECKUX
00BEKTOB, MOHATHH, OTHOLIEHUH MEXAY MOHATHIMH, (DOPMYITHPOBATH OMPEICICHHS
NOHSTUN, YCTaHaBIMBATh CYIIECTBEHHBIH MpPHU3HAK Kilaccu(UKaAMM, OCHOBAHHUS
JUTst 00001IIEHNSsI U CPAaBHEHUS, KPUTEPUHU TPOBOIUMOTO aHAIIN3a;

— BOCIpUHUMATh, (QOPMYJIUpOBaTH W  NPEOOpPa3OBBIBATH  CYXKICHUS:
yTBEpUTENbHbBIC U OTPUIIATENbHbIEC, €IUHIUYHbIC, YACTHBIC U 00IIME, YCIOBHEIE,

— BBISBJIATh MaTEMATHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUUS
B (akrax, [aHHBIX, HAONIONCHUAX H YTBEPXKICHHUSX, TNpearaTb KpPUTEPUH
JUISL BBISIBJICHUS 3aKOHOMEPHOCTEH U POTUBOPEUNH;

— JenaTh BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX
Y MHIYKTUBHBIX YMO3AKJIIOUEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

— pa3OupaTh JOKa3aTeNbCTBA MAaTEMaTHUYECKUX YTBEpXKIEHUN (IIpsiMble
¥ OT IPOTHBHOTO), IPOBOJIUTH CAMOCTOSITENTHHO JIOKA3aTeNIhCTBA MAaTEMAaTUIECKUX (DaKTOB,
BBICTpAauBaTh apryMEHTALMIO, IPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI, NPUMEHATH
METOJl MaTEMAaTUYECKON NHIYKIIUU, 0OOCHOBBIBATh COOCTBEHHBIE PACCYXKACHMUS;

— BBIOMpaTh cmoco0 pemieHuss y4eOHOW 3amauM (CpaBHHMBATh HECKOJBKO
BapUAHTOB pEIICHUs, BBIOUpATh HanboJiee MOAXOIALINI C yUETOM CaMOCTOSITENIbHO

BBIJICIICHHBIX KPUTEPUEB).
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baszoevie uccnedosamenvckue oeticmsusi:

— HUCIOJB30BaTh BOMPOCHl KAaK MCCIEAOBATEIBCKUN HHCTPYMEHT IO3HAHUS,
bopMyaMpoBaThH BOIIPOCHI, bukcupytomnme MPOTUBOPEYHE, npoduemy,
CaMOCTOSITENIbHO YCTaHABIMBATh HCKOMOE U JlaHHO€, (OPMHUPOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3ULINI0, MHEHHUE;

— OPOBOJUTH IO CaMOCTOSITENIBHO COCTaBJIEHHOMY IUIAHY SKCIEPHUMEHT,
UCCJICIOBAHUE TII0 YCTAHOBJIEHHUIO OCOOCHHOCTEH MaTeMaTU4YeCKOro OObeKTa,
3aBUCUMOCTEN 0OBEKTOB MEXKAY COOOi;

— CaMOCTOSTENbHO (hopMyIupoBaTh 000OIIEHHS] U BBIBOJABI 10 PE3yJIbTaTam
MPOBEICHHOTO  HAONIONCHUS,  WCCIEAOBAHMS,  OKCIIEPUMEHTA,  OIICHUBAaTh
JIOCTOBEPHOCTH TIOJTYYCHHBIX PE3YyJIbTaTOB, BBIBOJIOB U 000OIIICHMIA,

— MPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHUE MpoOllecca, a TaKXKe BbIJBUTAThH

IMPCAITOJIOXKCHHUA O €TO PA3BUTHH B HOBBIX YCIIOBUX.

Paboma c ungpopmayueii:

— BBIABJSITH HEAOCTATOYHOCTh W  HM30BITOYHOCTh HWH(OPMAIMH, TaHHBIX,
HEOOXOAUMBIX JIJIsl PEIICHHUS 3a]1a4H;

— BeIOMpaTh, aAHAIM3UPOBATH, CHCTEMATH3UPOBATh W HHTEPIPETUPOBATH
uH(OPMAIUIO PA3TUYHBIX BUIOB U (POPM MPEACTABICHHUS;

— BeIOWpaTh (QopMy mpenacTaBieHus WHPOpPMAIMK W WJUTFOCTPUPOBATH
perraeMbIe 3a/1a4u CXeMaMu, TharpaMmMaMu, HHOU rpaduKoi U MX KOMOWHAIIHSIMU;

— OIICHWBATh HANCKHOCTb HWHPOPMAIMU TI0 KPHUTEPHUSAM, MPEITIOKESHHBIM

win c(HOpMyITHMPOBAHHBIM CAMOCTOSITENILHO.

KOMMyHHKaTl/IBHbIe YHUBEPCAJIbHBIC y‘leﬁﬂble IleﬁCTBHﬂ:

— BOCIIPUHHUMATHh U (I)OpMYJII/IpOBaTI) CYKACHUA B COOTBCTCTBHUH C YCIIOBHAMU
H ncIsiMu O6H.[€HI/I$I, SICHO, TOYHO, 'PaMOTHO BbIpaXaTb CBOIO TOYKY 3PCHUA B YCTHBIX
N TIMCBbMCHHBIX TCKCTAX, JOdBaTb IIOACHCHHUA IIO XO4AY PpCHICHUA 3aJdaydu,
KOMMCHTHUPOBATDH HOHy“IGHHBII\/'I PE3YIIbTAT,

— B X0I€ O6CY)KI[CHI/ISI 3aaBaTb BOIIPOCHI 110 CYHICCTBY O6CY)KIIEICMOﬁ TCMBI,

HpO6JIeMI>I, pemaeMoﬁ 3a1a491, BBICKA3bIBATb UICH, HALICJICHHBIC HAa ITOUCK PCIIICHMAA,
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COTIOCTaBIIATh CBOM CYXICHUS C CYXICHHSIMHU JPYrMX YYacTHUKOB Juajora,
oOHapyXUBaTh Pa3IMIMe U CXOJICTBO MO3UIHI, B KOPPEKTHOU Popme HopMyTHpoOBaTh
pa3HoIJIacHsi, CBOU BO3PAKEHUS,

— TPENCTaBIATh PE3YJIbTATHI PEUICHUS 3a]]a4M, IKCIIEPUMEHTA, UCCIIEIOBaHUS,
IPOEKTa, CaMOCTOSTENbHO BBHIOMPATh (OpMAT BBICTYIUICHUS C Y4YETOM 3aaady
MPE3EHTAIlMU U OCOOEHHOCTEH ayIUTOpUH;

— TIOHUMAaTh U UCIIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW M MHAUBUAYAJIHHOM
paboThl TpPH pEIMICHUH YYEOHBIX MAaTeMaTWYeCKUX 3aJad, NPUHAMATH LEib
COBMECTHOM JI€SITENIbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM paboThI,
pacmpenenatb BHABI PadOT, TOTOBAapHBATHCS, OOCYXAATh MPOIECC M PE3yabTaT
paboThl, 00001IATh MHEHUSI HECKOJBKUX JIFOEH;

— Y4acTBOBAaTh B I'PYIIOBLIX (popMax paboThl (00CykaeHMs, 0OMEH MHEHUH,
«MO3TOBBIE MITYPMBD» M WHBIC); BBITIOJHATH CBOIO YacTh PaOOTHI M KOOPAWHUPOBATH
CBOM JIEUCTBUS C JPYTMMH YJI€HAMHM KOMAaH[bI, OIICHMBATh KaueCTBO pe3yjbTaTa
¥ Ka4eCTBO CBOETO BKJIAJa B OOIIUNA pe3yJbTaT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM

Y4aCTHHUKaMH B3aHMOI[eI>’ICTBH51.

PeryjsiTuBHbIE YHUBepcalbHbIe YUeOHbIe IeiicTBUSI

Camoopzanuzayus:

— BBISIBJIATH MPOOJIEMBI ISl PEIICHUS B KU3HEHHBIX U y4EOHBIX CHUTYyAIHsIX,
OpUEHTUPOBATHCS B PA3IMYHBIX MOAXOJAaX MPUHATHS pelleHUu (MHAMBHUIYaJIbHOE,
IpyHIoOBOE);

— CAMOCTOSITEJIbHO COCTaBJIATh IUIAH, QJTOPUTM pEIICHUs 3aJaud (WIH €ro
4acTb), BBIOUpATh CLIOCOO PELIEHMsI C YYETOM MMEIOIINUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI C yU4eTOM

HOBOU MH(pOPMAIIUH.

Camoxonmpons:
— BJAJETh CIOCOOAMU CaMONPOBEPKU, CAMOKOHTPOJIS IIPOLIeCcCa U Pe3yibTaTa

PCIICHUA MaTEeMaTH4YE€CKOM 3agadr, CAMOMOTHBAIIHN U pe(I)J'ICKCI/II/I;
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— OpSABUACTb TPYAHOCTHU, KOTOPLIC MOI'YT BO3HUKHYTDH IIPpHW PCIICHUN 3a1a4H,
BHOCUTDBb KOPPEKTUBLI B JACATCIIBHOCTL HAa OCHOBC HOBBIX 06CTO$IT€JIBCTB, HaﬁHeHHBIX
OHII/I6OK, BBIABJICHHBIX pr,Z[HOCTef/'I;

— OHOCHUBATL COOTBCTCTBHC pPE3yJibTaTa ACATCIBHOCTHU MMOCTaBJICHHOMN Oejin
H yCJIIOBUSM, 00BICHATH IMPUYXUHBI JOCTHIKCHUA WJIKM HCAOCTHIXKCHUA LCIINW, HAXOAHUTDb

OIMOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IOMOYUOHANbHBIU UHMENNEKM:
— BBIpaXKaThb AMOIIMU TIPH H3YYEHUH MaTEeMaTUYeCKUX OOBEKTOB M (PaKTOB,

AaBaTb OMOIIMOHAJIbHYIO OLICHKY PCIICHUSA 3aa4H.

HPEIMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE pe3yabTaThl OCBOCHMS IMPOTpaMMbl y4e€OHOrOo Kypca K KOHILY
o0yueHus B 7 KJacce:

Hcronb30BaTh NOHATHS MHOYKECTBA HATYPAJIBHBIX UMCEJ, MHOXECTBA LEJBIX
YuCell, MHOXKECTBA PAUHOHAIBHBIX YHCEN TPH PEIICHUM 3a4ad, NPOBEACHUU
pacCyXJIeHUH 1 JOKa3aTEIbCTB.

[Tonnmath U 0OBACHATH CMBICI TO3UIIMOHHON 3alllCH HATYPaJIbHOTO YUCIIA.

BeimonHsATe, coyeTass yCTHbIE W THUCHBMEHHBIC MPHEMBI, apu(MeTHYECKHEe
JNEUCTBUS C PALMOHAJIBHBIMU YHMCIIAMH, MCIOJI30BaTh CBOMCTBA YHCEN U IPABHIIA
JNEWCTBUM, IPUEMBI PALTUOHAIBHBIX BBIYACICHHMN.

BBINONHAT JEHCTBUS CO CTETIEHSIMU C HATypajIbHBIMU ITOKA3aTEISIMU.

Haxonuthe 3HAaY€HHs YMCIIOBBIX BBIPAKEHHM, COJEpKAIUUX palUOHAIbHBIC
YHClia ¥ CTETIEHU C HaTypaJIbHBIM MTOKa3aTeeM, IPUMEHSATh Pa3HOOOPa3HbIE CTIOCOOBI
U TpUEMbl BBIYHUCIEHHUSA, COCTaBIATh M OLEHUBAThb YHCIIOBBIE BBIPAKEHUSA
IIPU PEIICHUH MPAKTUYECKUX 3a]a4 U 3a7a4 U3 APYTrux y4eOHbIX IPEIMETOB.

OKpyrasTh 4KCia C 334aHHOM TOYHOCTBIO, @ TAKXKE M0 CMBICIY MPAKTHYECKOU
CUTYyallu, BBINOJHATH IPUKUAKY M OLEHKY pPE3yJIbTaTa BBIYHUCICHUMN, OLIEHKY
3HAQYEHUM YHCIOBBIX BBIPAKCHWM, B TOM YHCIE IPU PEIIEHUU MPAKTHYECKHUX

3ajJga4.
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Periath TekcTOBBIE 3a/1a4M apU(PMETHUECKUM CIIOCOOOM, UCTIONIB30BAThH TAOJIMIIbI,
CXEMBI, YEPTEKHU, APYTUE CPEIACTBA MPEICTABICHUS JaHHBIX IIPU PEIICHUH 3a/1a4.

Jloka3pIBaTh U MPUMEHSTH IIPU PELICHUH 3a1a4 IPU3HAKA AEIUMOCTH Ha 2, 4, 8,
5,3,6,9,10, 11, npuzHaku AETMMOCTH CyMMBI U POWU3BEACHUS LIETbIX YACEN.

IIprmenaTh npu3HaKku neauMocTr Ha 7 u 13.

PacknanpiBaTh Ha MHOKUTEIN HATYPAJIbHBIC YUCIIA.

CB0OOHO ONEepHpPOBATH MOHATUSIMU: YETHOE YUCIIO, HEYETHOE YHCIIO, B3aUMHO
IIPOCTBIE YHCIIA.

Haxonuth HanbombImii 00U JeUTENh i HAUMEHBIIee 00111ee KPpaTHOS Yncen
Y MCIIOJIB30BaTh UX MPU PELICHNUH 3a]a4, IPUMEHATh AITOpUTM EBKiMaa.

OnepupoBaTh MOHATHEM OCTATKA 10 MOAYJIIO, IPUMEHATH CBOMCTBA CPABHEHUI
10 MOAYJIIO.

Hcnonp30Bath anredpandeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IIPUMEHSTH €€
B IIPOLIECCE OCBOEHUSI yU€OHOTO MaTepHraIa.

Hcnonp30BaTh  NOHATHE  TOXKAECTBA,  BBINOJHATH  TOXKJIECTBEHHBIE
npeoOpa3oBaHus BEIPAXKEHUH, TOKA3bIBATh TOXKIECTBA.

BrinonHsaTe AecTBUs (CIOXKEHUE, BBIYUTAHUE, YMHOKEHHE) C OJHOWICHAMH
¥ C MHOTOUYJICHAMH, IPUMEHSTH (POPMYIIBI COKPAIIICHHOTO YMHOKEHHUS (KBaApaT U Kyo
CYMMBI, KBaJpaT U KyO pa3HOCTH, pa3HOCTh KBaJpaTOB, CyMMa U Pa3HOCTb KyOOB),
B TOM YHCJIE ISl YIIPOLIEHUS BBIYACICHHM.

CocTaBnATe M pelIaTh JIMHEWHOE YpPaBHEHHE WIH CHUCTEMY JIMHEMHBIX
YPAaBHEHUH 110 YCJIIOBHUIO 3aJ1a4d, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a41 MOJyYEHHBIN PE3yJIbTaT.

Crpouts rpadpuku TuHEHHBIX QyHKIHH. CTPOUTH rpaduK GyHKINH Y = |X|.

OnucelBaTh C TMOMOIIBIO (DYHKIUKA W3BECTHBIE 3aBUCHMOCTH  MEXKIY
BEJIMYMHAMHU: CKOPOCTb, BpEMs, pAaCCTOSHHUE, LEHA, KOJIUYECTBO, CTOMMOCTb,
IPOU3BOJUTENILHOCTD, BpEMS, 00bEM pabOTHI.

Haxonuth 3HaueHre QyHKIHMH 110 3HAYEHUIO €€ apryMEHTa.
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[Tonumate rpaduueckuii crnoco® NpencTaBieHUs W aHaIU3a HHPOPMAIUH,
W3BJICKATh W WHTEPIPETUPOBATHL WH(OOPMAIUIO M3 TPa(UKOB PEaTbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

Hcnonb3oBaTh cBOMCTBa (YHKIMM [ aHanu3a TpaduKoB peabHBIX
3aBUCUMOCTEN (Hynu (DYHKIIMM, TIPOMEXKYTKHM 3HAKOMOCTOSAHCTBA (YHKIIUH,
MPOMEKYTKA BO3pacTaHWs W YObIBaHWS (YHKIMH, HAWOOJbIIEe W HAUMEHBIIEEe
3HAYCHUs] PYHKIINN).

Hcnons3oBaTh rpaduku JJsi KCCIEIOBAHHUS TMPOIECCOB U 3aBUCUMOCTEH,
MIPU PEIICHUU 33/1a4 U3 APYTUX YUYEOHBIX MPEIMETOB U PEAIbHOM JKU3HHU.

J/lenath TPUKUIKY W OLEHKY JIMHEWHBIX W YTJIOBBIX BEJIWYHMH MPEIMETOB
B pEAIbHOMU KU3HU, PA3MEPOB MPUPOAHBIX OOBEKTOB.

Bnaners moustuem «reomerpuueckoe Mecto Touek» (I'MT). Onpenenstsb
OMCCEKTPUCY yIJla U CepeANHHBIN neprneHaAuKysp K otpe3ky kak ' MT. Tlonb3oBatbest
noHusatueM I'MT npu qoka3atesnbCTBE FeOMETPUUYECKUX YTBEPKIACHUN U IIPU PELLIEHUN
3a/1ay.

Bnagere monsATHEM KacaTeabHOW K OKPYKHOCTH, IOJIb30BaThCS TEOPEMOU
0 NEPHNECHAMKYISPHOCTH KACATEIbHOW M pajinyca, MPOBEACHHOTO K TOYKE KACAHUS.
Jloka3pIBaTh paBEHCTBO OTPE3KOB KAacCaTEIbHBIX K OKPYKHOCTH, IPOBEACHHBIX
Y3 OJTHOM TOYKH, U MPUMEHSTH 3TO B PEIICHUHA T€OMETPUUYECKUX 3a/1a4.

Jloka3plBaTh M NOPUMEHATH MPOCTEUIINE TEOMETPUYECKUE HEPABEHCTBA,

ITIOHMMATh UX HpaKTI/I‘-ICCKI/If/'I CMBICIJI.
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